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Pabouas nporpamMma qucuurinHbl «OCHOBBI THIIPABIUKU U TUAPOITHEBMOABTOMATUKNY / COCT.
A.T. Kapsaxkun — Hanpuuk: KBI'Y, 2024. — 38c.

(Ton cocTaBNeHHS M KOJTMYECTBO CTPAHHUI] pabodeii mporpaMmbl)

Pabouas nmporpamma npegHasHaueHa i npenoaaBanus qucuuinasl 51.0.15 B Groke 1
00s13aTeIbHOM YacTH CTYyJACHTaM HampabiieHus mnoarotoBku 27.03.04 «YmpaBienue B
TEXHUUYECKUX CHCTEeMax» OuHOU Gopmbl oOyueHus B 6 cemectpe Ha 3 Kypce.

Pabouas mporpamMMa cocTaBieHa C Yy4eToM (peaepasibHOrO TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTAHIAPTA BBICIIETO OOpa30BaHUsS MO HANpPAaBIECHUIO MOAToToBKH 27.03.04

«anaBneHne B TCXHHUYCCKUX CHUCTEMax» YTBCPKIACHHOI'O ITPHUKAa30M MI/IHO6pHaYKI/I Poccuu ot

31.07.2020r.  Ne 871 (nanee — ®I'OC BO).
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1. lesan u 32124 0CBOEHM S JUCUMILIIMHBI (MOXYJIA).
ens mpenonaBanuss AUCHUIUIMHBI «OCHOBBI THAPABIUKHA W THUIPOITHEBMOABTOMATHKH

3aKJII0YAeTCsl B TOM, YTOOBI J1aTh CTyJAeHTaM MpodecCHOHAIbHbIC 3HAHMS, YMEHHUS U HABBIKH B
00J1aCTH TIOCTPOCHUSI U MPUMEHEHHS 3JIEMEHTOB CJIOKHBIX CUCTEM THJIPOITHEBMOABTOMATUKU B
3a/1a4axX MPOCKTHPOBAHUS, aHAW3a M ONTUMHU3AIUU (YHKIIMOHATBHBIX U 00ECIEeYHBAIOIINX
MOJICUCTEM  aBTOMATHU3MPOBAHHBIX  CHUCTEM  YIPABICHUS  TEXHUYECKUMHU  OOBEKTaMU;
CaMOCTOSITENILHOTO TUTAHUPOBAHUS u MIPOBEICHUS UCCIIEZIOBAaHUM CUCTEM
TUIPOITHEBMOABTOMATHUKH, PEIIEHNE TUIIOBBIX MPUKIAAHBIX 33]a4; JaTh TEOPETUUECKUE 3HAHUS
U TPAKTUYECKHUE METOJbl MOJEIUPOBAHUS THAPOMHEBMOABTOMATUKH B CUCTEMAaxX YIPaBIICHUS,
ACMeKThl TMpH padoTe C MOACNSIMU CHCTEM THAPOIMTHEBMOABTOMATHKH; NPUOOpETCHHE U
npopaboTKa CTy/I€HTaMU KOMIETEHLUH, HEOOXOIMMBIX AJISi YCHEIIHOTO YCBOCHHS OCHOBHOM
o0pa3oBaTenbHOI MporpaMMbl 6akaaBpuaTa 1o JaHHOMY HalpaBlIeHUS U MPOQPUITIO.

OCHOBHBIMU 3a7la4aMH W3Y4YEHUSl NUCIMIUIMHBI SBISIOTCS: OCBOSHUE DJIEMEHTOB M Y3JIOB
TUAPABIMKA W TUIPOIHEBMOABTOMATHKUA IPU MPOSKTHPOBAHUM, AHAIM3E€ W ONTHMHU3ALUU
ABTOMATHU3UPOBAHHBIX CHCTEM YIPABJICHHS TEXHOIOTUYECKUMU MPOIIECCAMHU.

JucuumnnuHa «OCHOBBI THAPABINKUA U TUIPOIMHEBMOABTOMATUKHUY TO3BOJIUT PACIIUPUTH
TEOPETHUECKYIO MTOATOTOBKY OaKkajaBpa, yriyOuTh 3HaHUE MPUKIIATHBIX BOIPOCOB, CBS3AHHBIX C
WCIIOJIb30BAHUEM  YCTPOMCTB  TUIAPABIMKM M  THUAPOIHEBMOABTOMATHKHM B  COCTaBe
ABTOMATU3UPOBAHHBIX CHUCTEM YIPABICHUS TEXHOJOTHYECKHMMH MPOLECCaMH [UIsl PelIeHus

3aaad HpO(i)CCCI/IOHaJ'IBHOI\/'I ACATCIIbHOCTH.

2. Mecto aucnuniunsl B crpykrype OOII BITO.

Hucuunnuaa  «OCHOBBI  THUAPABIMKM W TUAPONMHEBMOABTOMATHKWY  SIBISETCS
CaMOCTOSITENIbHBIM MOJYJIEM, OTHOCUTCS K 6a30BO YacTH NMPOQPeCcCHOHANBHOIO IIUKIIAa OCHOBHOM

obpazoarenbHoi mporpammel (OOIT BO) 6akanaBpa, siBisieTcst 00s13aTeIbHOM.

3. TpeGoBaHus K pe3yJabTaTaM OCBOEHUS COMEPKAHUS TN CHUIIIHHBI.

B coBokymHocTH ¢ apyrumu aucturuimHamMu npoduis «HdopmanmoHHbie TEXHOJIOTHH B
VOpaBICHUH  TEXHUYECKUMH  CHUCTEeMaMHu»  guciuriiimHa  «OCHOBBI  THJIPAaBIUKH |
THAPOITHEBMOABTOMATUKW»  HampaBlieHa Ha  (GOPMUPOBAHHE  DIIEMEHTOB  CIEIYIOMIMX
komrereHmit B cootBerctBuu ¢ ®I'OC BO u OIIOII BO mno HampaBieHUIO NOATOTOBKHU
27.03.04. YnpaBieHue B TEXHUUECKUX cUcTeMax. [Ipy oCBOEHMU MUCHUIIIIMHBI CTYI€HTHI MOTYT

MIPOJEMOHCTPUPOBaTh 00001IeHHbIe TpyaoBble GyHKIMU (OTD):

OIIK OBHIENMNPOPECCHOHAJIBHBIE KOMIIETEHIIN

OIK-8 CriocoOeH BBIMOJHATH HANAJKY U3MEPHUTEIBHBIX U YIIPABIISIFOIINX
CPE/ICTB U KOMILJIEKCOB, OCYIIECTBIISTh X PETIIAMEHTHOE
o0CITyKUBaHUE




OIIK-9 Crioco0eH BBIMONHATH SKCIIEPUMEHTHI 110 3aJJaHHBIM METOJUKAM U
00pabaTbIBaTh pe3yibTaThl C IPUMEHEHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPECTB

OIK-10 CrnocobeH pa3padatbiBaTh (Ha OCHOBE JEHCTBYIOIIUX CTAaHAAPTOB)
TEXHUYECKYIO IOKyMEHTAINIO (B TOM YHCIIE B SJICKTPOHHOM BHUJIC) IS
pErIaMeHTHOTO 00CTYKUBAHUSI CUCTEM U CPEJICTB KOHTPOJIS,
AaBTOMATH3AIMU ¥ YIIPABJICHUS

B pesynbpraTe u3ydeHus: JUCUUIIMHBI CTYACHT JOJKCH

3HaTh:

e [peAMET IMApPO— U MHEBMOIIPUBOIA

e 00BEMHBIH rHpaBINYECKUN TPUBOJL

® TUJIpaBIMYECKas allapaTypa yIpaBJICHUs, PEryJIUpOBaHUS U 3aIUTHI

e peryJIMpoBaHUE IIapaMeTPOB ruaporepesayd

® THUJIPABIMYECKUN CIEASAIINN IPUBOJ

® [IHEBMATUYECKUM IIPUBOL

®  KaK BHEJPATH Pe3yJbTaThl pa3pabOTOK CPEICTB U CUCTEM aBTOMATH3alMU U YIIPABJICHUS B
IIPOU3BOCTBO;

® Kak pa3paboTaTh U U3rOTOBUTH CTEHBI JUIsl KOMIUIEKCHOW OTJaJK/ U UCIIBITAHUH
IIPOrpaMMHO-ANIAaPATHBIX YIIPABJIAIOMNX KOMILJIEKCOB;

® KakK BBINOJHUTh MOHTAX, HAJIAJKy, HACTPOHKY, IPOBEPKY M cJjauy OMBITHBIX 00pa31oB
IIPOrpaMMHO-ANIMAapATHBIX CPEJICTB U KOMIUIEKCOB aBTOMATU3ALIUN U YIIPABIICHHUS;
YMmern:

IIPUMEHSATH MIPEAMET THIPO— U THEBMOIIPUBOJA
MPUMEHSTh 00ObEMHBIN TMAPABINYECKUNA TPUBOT

WCITOJIB30BaTh TMAPABINYECKYIO AINNAPATyPy YIPABJICHUS, PEryJIUPOBAHUS U 3aIUTHI
HCII0JIb30BAaTh PEryJIUPOBAaHUE IIAPAMETPOB THIPOIIEpeIad

UCIIOJIB30BATh TUAPABINYECKUN CIEIAIINN IIPUBOL

UCIIOJIB30BATh THEBMATUYECKUI IIPUBOJL

OpraHu30BaTh BHEAPEHHE PE3YJIbTATOB Pa3pabOTOK CPEJICTB U CUCTEM aBTOMATH3alUU U

ynpaBneHHﬂ B HpOI/ISBOI[CTBO;

® yYacTBOBAaTh B Pa3palbOTKe U U3TOTOBIECHUH CTEHIOB ISl KOMIIJIEKCHOM OTIAIKU U
I/ICHBITaHI/Iﬁ nporpaMMHO-annapaTme praBJ'ISII-OH_[I/IX KOMIIJIEKCOB,

® yYacTBOBaTh B MOHTaXKE, HaNaJIKe, HACTPOUKE, MPOBEPKE U Ccllaue OMBITHBIX 00pa3IoB
nporpaMMHo-annapaTme Cpe)ICTB 1 KOMIIJICKCOB aBTOMAaTU3allul U ynpaBneHI/m;
Baagersn:

® CIOCOOHOCTHIO MPUMEHSTH MPEAMET FUAPO— U MTHEBMOIIPUBOJIA

® CIOCOOHOCTHIO MPUMEHATh OOBEMHBIN THAPABINYECKUI PUBOJ

e CIOCOOHOCTBHIO MCIIONB30BAaTh TUAPABINUECKYIO allllapaTypy YIpaBIEeHUs, PETyIUPOBaHUS U
3aIUTHI

e CroCOOHOCTBIO UCMOJIB30BAaTh PETYIUPOBAHUE TApaMETPOB I'HIponepeaay




CITOCOOHOCTBIO MCTOIB30BATh THAPABIMYCCKUHN CIEISAINNA TPUBO/T
CITOCOOHOCTBIO MCTIOIB30BATh ITHEBMATHYECKUNA MTPUBOJ]
CITOCOOHOCTBIO YYaCTBOBATh B pa3pa0dOTKE M M3TOTOBJICHWU CTEHIOB JJII KOMILICKCHOM

OTJIAJIKU U UCIIBITAHUI IIPOrPaMMHO-ANIAPATHBIX YIIPABJIAIOIINX KOMILJIEKCOB;

CIIOCOOHOCTBIO pa3pa60TaTb " U3rOTOBUTH CTCHABI AJIA KOMIIJICKCHOM OTIaAKH 1 HUCIIBITAaHHI

MMpOorpaMMHO-aIIaAPaTHBIX YHPABJIAIOIUX KOMIIJICKCOB,

CIIOCOOHOCTBIO BBIIIOJIHUTH MOHTAaX, HAJIAOKY, HaCTPOﬁKy, IMPOBCPKY U CIa1y OIIBITHBIX

00pa31oB MPOrpaMMHO-AIIAPATHBIX CPEACTB U KOMIUIEKCOB aBTOMATU3ALIMK U YIIPABJICHHUS.

4. Conep:kanme ¥ CTPYKTypa IMCHMILIMHBI (MOIYJIfA).

4.1. Conep:xanue pa3iesioB M CHUILIHHBI.

DopMm
upyem
No ai
KOMIIE
pa | Haumenos Oueno
TEHIHA
YHBIE
310 a”ue Coneprkanue pasnuena q
cpencr
ell asnena
pasz (dacth Ba
a KOMIIE
TEHITH
W)

1 2 3 4
[Mpeamer | Kpatkas HucTopuyueckas CIpaBKa. [Mpumenenune | OIIK- | mabGopa
THAPO— W | TUAPOMAIIMH, THAPONPUBOAOB M THUIPOABTOMATHKU B | 8 TOpHas
ITHEBMOTIP | COBPEMCHHOM MAIIMHOCTPOCHHM W B  KOMIUICKCHOU pabora,
UBOJA MEXaHM3allM U aBTOMAaTH3alldd TOPHOTO IPOU3BOJICTBA TECTHI,

BHenpenne pe3ynbTaToB pa3pabOTOK CPEICTB M CHCTEM BOIIPOC
aBTOMATHU3allM U YIIPaBICHUS B IPOU3BOJICTBO Bl Ha
(TOTOBHOCTBIO K BHEJIPCHHIO PE3YJIbTATOB pa3paboTOK KOJUJIOK
1 CPEICTB M CHUCTEM aBTOMAaTH3allUd W YIOpPaBICHUS B BUYME,
MIPOU3BOJICTBO, TOTOBHOCTBIO y4aCTBOBATh B pa3padOTKe U 3a4eT

U3TOTOBJIICHUM CTEHJOB JUI KOMIUIEKCHOM OTJIAJKU U
WCIIBITAHUN  IPOTPaMMHO-ANMNAPATHBIX  YIPaBISIOMINX
KOMIIJIEKCOB, CIIOCOOHOCTBIO y4acTBOBaTb B MOHTAaXKe,
HajaJKe, HACTpPOMKe, MPOBEPKE M CJade ONBITHBIX
00pa3ioB IIPOrpaMMHO-AINIapaTHBIX CPEICTB u
KOMIUIEKCOB aBTOMAaTH3aI[UHU U YIIPABICHUS)




O6bemubl | OcHoBHBIe TOHATUA. [lpuHnun nedictBust o6wvemuoro | OIIK- | maGopa
i rugpornpuBoaa. (OCHOBHBIE pacyeTHbIE 3aBUCHUMOCTH, | 8 TOpHas
ruapaBimu | 6amanc momrHOocTH W KIIJ[ o6vemuoi rumpomnepenaum, | OIIK- | pabora,
YeCKUi CTPYKTYpPHBIE U MPUHIMIIUAIBHBIE CXEMBI THApONepeaauu, | 9 TECTHI,
MPUBO/]I paboune KUJIKOCTH rujpornepeaay. Buenpenue | OIIK- | Bonpoc

pe3yJIbTaTOB pa3paboTok CPEACTB u cucrem | 10 bl  Ha

aBTOMATHU3allM U YIPaBICHUS B IIPOU3BOJICTBO KOJIJIOK

(TOTOBHOCTBIO K BHEJIPEHUIO PE3YJIBTATOB pPa3padOTOK BUYME,

CPEICTB M CHCTEM aBTOMAaTH3allUd U YIOpPAaBIECHUS B 3a4yeT

IIPOU3BOJICTBO, TOTOBHOCTBIO y4acTBOBAaTh B pa3pabOTKe U

W3TOTOBJICHUM CTEHJIOB MJI1 KOMILUIEKCHOM OTJaaKu U

UCIIBITAHUN ~ MPOTrpaMMHO-ANMNapaTHBIX  YIPaBISIOMIMNX

KOMIUIEKCOB, CIOCOOHOCTBHIO Y4acTBOBAaTh B MOHTAaXe,

HaJlaJgKe, HaCTpPOHKe, IPOBEPKE M CAAue ONBITHBIX

00pa31oB MIPOrpaMMHO-aIaPaTHBIX CpEICTB u

KOMIUIEKCOB aBTOMAaTH3alluHU U YIIPaBJICHUS)
I'mapaBnu | Tunbl, KOHCTPYKIKS U YCIIOBHBIE 0003HaueHHs KpaHoBbiX, | OIIK- | mabGopa
qyeckas 30JIOTHUKOBBIX W KIAMaHHBIX  pachupefenuTeneii. | 8 TOpHas
anmaparyp | [Ipenoxpanutensasle, mnepenuBHbie u  pexykuuonnsie | OIIK- | pabora,
a KJanaHel, uX BbIOOp. ['mapaBnuyeckue 3amku, pene |9 TECTHI,
yIOpaBiieH | IaBJIE€HUS U BPEMEHHU NporpaMMHO-anmnapaTHeix cpencts u | OIIK- | Bompoc
us, KOMIUIEKCOB aBTOMATHU3aIlMK U yIpaBiieHus (TOTOBHOCTHIO | 10 Bl Ha
pPEerylivupo | K BHEJPEHHUIO PE3yJIbTaTOB pa3padOTOK CPEJCTB U CUCTEM KOJIJIOK
BaHUA U aBTOMATHU3allM U  YIPaBICHUS B TMPOMU3BOJCTBO, BUYME,
3aIUTHI TOTOBHOCTBIO Y4aCTBOBaTh B pa3padOTKE U M3TOTOBJIECHUU 3ayeT

CTEHJOB JJIi KOMIUIEKCHOW OTJaJKH U HUCHBITAaHUN

[IPOrpaMMHO-AINAPATHBIX  YINPABJSIIOIIMX  KOMILIEKCOB,

CIIOCOOHOCTBIO  y4acTBOBaTh B MOHTaXKe, Halafke,

HACTpoOiike, MNpOBEpKE U cJaue OIBbITHBIX 00pa3lioB

MPOrpaMMHO-aNMNapaTHBIX ~ CPEICTB U KOMIUIEKCOB

aBTOMATHU3AIMU U YIIPABJICHMUS)
Perynmupo | MammuHBI W ApoccenbHBIM cnocoOsl perynupoBanus | OIIK- | mabGopa
BaHHE CKOpPOCTH JABWXEHUS TUIPOJBUTATENEH, CpaBHUTENbHas | 8 TOpHas
napaMmerp | XapakTepucTHKa croco0oB perynupoBanus. | OIIK- | pabora,
OB Crabunusanusi  CKOPOCTH  JIBIDKEHUS, Harpy3ku U |9 TECTHI,
ruapornep | MOmHOCTH ruaponepenad. Cunxponuszanus ckopoctu | OIIK- | Bompoc
enad JIBUKEHHUS HECKOJBKUX THUApOABHraTeneid mporpammuo- | 10 Bl Ha

anmapaTtHbIX CPEJICTB M KOMIUIEKCOB aBTOMAaTU3allUU U KOJIJIOK

yrpaBieHus: (TOTOBHOCTBIO K BHEIPEHHUIO PE3YIbTaTOB BUYME,

pa3pabOTOK CpeICcTB U CHCTEM aBTOMAaTH3allud U 3a4uer

YIIPAaBJICHUS B IIPOU3BOACTBO, TOTOBHOCTBIO Y4aCTBOBAaThb
B pa3pabOTKe U U3TOTOBJICHUM CTEHAOB AJII KOMIUIEKCHON
OTJAAKM W HCIOBITAHMW  MPOrpaMMHO-annapaTHBIX
YIPaBISIOIUX KOMIIJIEKCOB, CIIOCOOHOCTHIO Y4acTBOBATh B
MOHTaXe, HaJIaJKe, HACTPOMKEe, IPOBEpPKE U claye
OTBITHBIX 00pa30B MPOrpaMMHO-aNNapaTHBIX CPEICTB U
KOMIIJIEKCOB aBTOMAaTH3aIMH U YIIPaBJICHHUS)




I'mapasnu | CtpykTypHas cxema TUIPOYCHIIUTEIEH, ux | OIIK- | maGopa
YECKUM KIIacCU(pUKAIHUS. OObeMHBIE (runpocraruueckue) | 8 TOpHas
CIEeNSIIUNA | YCUIMTEM 30JI0THUKOBOTO THIMAa W cormuio-3acionka. | OIIK- | pabora,
IIPUBOJ I'maponunamuueckue  (CTpyHHbBIE)  THAPOYCHUIIUTENH, | 9 TECTHI,
abpdexr Koanma. Tounocte u  uyBcTBUTenbHOCTH | OIIK- | Bompoc
TUAPOYCUIIMTEIIS (rOTOBHOCTBIO K BHeApeHuto | 10 Bl  Ha
pe3yJbTaTOB pa3paboTox CpEeICTB U CUCTEM KOJIJIOK
5 aBTOMAaTU3allMM U  YIPaBICHUS B INPOU3BOJCTBO, BUYME,
' TOTOBHOCTHIO Y4acTBOBaTh B pa3padOTKe U M3TOTOBJICHUU 3a4yeT
CTEHJIOB JUISI KOMIUIEKCHOW OTJAJKH W HCIBITAHUHI
MPOrpPaMMHO-AINAPATHBIX  YIPABJISIONIMX  KOMILIEKCOB,
CIIOCOOHOCTBIO  y4acTBOBaTb B  MOHTaXKE, HaJAJKe,
HACTpOiiKe, MpOBEpKE U CAaye OMNBITHBIX 00pa3LoB
IIPOrpaMMHO-AINIApaTHBIX ~ CPEICTB U KOMILJIEKCOB
ABTOMATU3AINH U YIIPABJICHHUS)
[TueBmatu | OOme cBeaeHus o mnpuMeHeHHH Ta3oB B TexHuke. | OIIK- | maGopa
YECKHUU Oco0OeHHOCTH MTHEBMAaTHUYECKOTO NpuBoja. JlocrouHcrsa u | 8 TOpHas
MIPUBOJL HejocTaTKu. TedeHue Bosayxa u ero mnoaroroska. | OIIK- | pabora,
HcnonHutenbHble ITHEBMaTHYECKHE ycTpoiicTsa. | 9 TECTHI,
WuaukatopHas auarpaMma u ocHoBHble TexHudeckue | OIIK- | Bompoc
MOKa3aTelM U XapaKTepUCTHKU  nHeBMmojaBurarens. | 10 bl Ha
[Ipumepsl MHEBMATHMYECKUX MPHUBOJIOB (TOTOBHOCTHIO K KOJIJIOK
BHEJJPEHUIO PE3YJbTAaTOB pa3pabOTOK CPEACTB U CUCTEM BUYME,
6. aBTOMAaTHU3allM U  yIPaBICHUS B MPOU3BOJICTBO, 3a4yeT
TrOTOBHOCTBIO Y4aCTBOBaTh B pa3padOTKE U M3TOTOBJIECHUU
CTEHJOB JJi1 KOMIUIGKCHOW OTIAJAKH ¢ HUCIBITAHUN
[IPOrpaMMHO-AINAPATHBIX  YIPABJSIIOIIMX  KOMILIEKCOB,
CHOCOOHOCTBIO ~ y4acTBOBaTb B  MOHTaXe, HalaJKe,
HACTpOiike, MpOBEpKE U CAaye ONBITHBIX 00pa3LoB
MPOrpaMMHO-ANMNapaTHBIX ~ CPEJICTB U KOMIUIEKCOB
aBTOMAaTHU3AlMK U YIIPABICHMUS)
4.2. CTpyKTYypa IMCUUILIUHBI.
OO61as TpyA0€MKOCTh IUCIUTUTHHBI COCTABISIET 3 3a4eTHBIX €TUHUIIBI (108 yacoB).
TpyaoeMkocTb, 4achl
Buj pa6orsl ceMecTp Bcero
OO0mas Tpy10eMKOCTh (B Yacax): 108 108
KonTakTHast padora (B yacax):
Jlextuu (JI) 16 16
[Tpaxtuueckue 3ausatus (I13)
Cemunapckue 3ansatus (C3)
JlaGopatopusbie pabotsl (JI3) 32 32
CamocrosiTejibHas padoTa (B yacax): 51 51
PacuetHo-rpaduueckoe 3aganue (P13)
Pedepar (P)
Occe (D)
KonTponbnas padota (K) 9 9
CaMOoCTOSATEIbHOE N3YUYEHUE PA3IEIIOB
CamonoaroroBka
KypcoBas pa6ora (KP)




Kypcogoii npoexr (KII)

IHoaroroBka u NpoxoxaAeHue
NMPOMEKYTOYHOM aTTecTalluu

Bua npoMexyTo4HOM aTTecTANMHA 3a4ueT

3a4CT

Pa3nenn! AUCHUILINHLL.

KonunuecTBo uacos
Ne
Haumenosanue pa3neinoB AyauTopHast Bre-
pas- pabora ayJ.
Acra Beero pabora
J (113 | JIP
CP
1 2 3 4 |5 6 7
1 [IpeameT ruipo— 1 MHEBMOIIPUBOA ) 4 3
) OOBEeMHBII TUAPABIUICCKHII PUBOJT ) 4 3
3 [M'upapaBnuueckas anmaparypa yrnpaBieHus, 3 6 2
peryJaupoBaHus U 3alIUThI
4 PerynupoBanue napameTpoB rugporepenad 3 6 9
5 IM'mapaBnuueckuii cneasmui NpuBog 3 6 9
6 [THeBMaTHUecKuii IPUBOA 3 6 9
Umoeo: 16 32 51
4.3. JlabopaTopHbIe 3aHATHS.
Ne
Ne pa3znena Tema KoJu-Bo yacos
3aHATHUSA
1. 1. HccnenoBanue XxapakTepUCTHK
MPEAOXPAHUTENBHOTO KJIallaHa U BHEAPEHUE
pe3yabTaTOB pa3pabOTOK CPEJICTB U CUCTEM 4
aBTOMATHU3allMH U YIIPaBJICHUS B
TIPOU3BOJICTBO
2 2 HccnenoBanue XxapakTEPUCTUK CUCTEMBI
HACOC-TIPEIOXPAaHUTEIbHBIN KJ1anaH
Pa3paboTka 1 U3rOTOBICHHE CTEHAOB IS 4
KOMIIIEKCHOM OTIIQKH M UCHBITAaHUH
MPOrpaMMHO-aNNapaTHbIX YIPaBISIOMIUX
KOMIIJIEKCOB
3. 3 HccnenoBanue XxapakKTepUCTUKHU APOCCEIS C
oOpaTHBIM KJIanmaHOM MOHTaX, HalaKa,
HaCTpoiKa, IpOBEpKa U cJlaya OIMbITHBIX 6
00pa3moB MporpaMMHO-aNTapaTHBIX CPEJICTB U
KOMIIJIEKCOB aBTOMAaTH3allUM U YIPABJICHUS
4 4 HccnenoBanue S3HEPreTHYECKUX U 6
MEXaHWYECKHUX XapaKTEPUCTUK T'MIPONPUBOJIA




Pa3paboTka 1 U3rOTOBJICHUE CTCH/IOB IS
KOMIUIEKCHOM OTJIQJKU U UCHBITAaHUHN
MPOrPAMMHO-AMIAPATHBIX YIPABJISIONIUX
KOMIIICKCOB

5. 3. PerynupoBanue CKOpOCTH BBIXOJHOTO 3BEHA
MomnTax, HajlaKka, HaCTPOMKa, IPOBEPKa U
c/la4ya OMbITHBIX 00Pa310B MPOrPaAMMHO- 6
anmapaTHbIX CPEICTB U KOMIUIEKCOB
aBTOMATH3ALMH U YIIPABJICHHUS

6. 6. Pacuer rugpoknanana qaBiaeHus 6

Hroro: 32

4.4 CamocTosiTe/IbHOE U3yUEHHE PAa3/1eJI0B TUCIHILIHHbI

Ne Koa-Bo
Bomnpockl, BBIHOCMMbIE HA CAMOCTOSITEIbHOE U3yYeHH e 4ACOB
1 2 3
1. | ObnacTu NpUMEHEHMSI TUAPO- U THEBMOIIPUBO/IOB. 5
2. | 'mpaponacocsl U anmaparypa peryJupoBaHus 5
3. | Peanmuzanums noruveckux (GyHKIMH PU YIIPABICHUN THEBMATHICCKHUMH
MIPUBOJIAMU 5
Paboune nporiecchl MHEBMATHYECKOTO TIPUBOA 5
5. | Cuctembl MUTaHUS THEBMOIIPUBOJI0B 5
YcnoBHble rpaduueckre 0003HaYSHUS THAPABIUIYECKUX U THEBMATHUECKUX 5
anmnaparoB
7. | Coco0sl yrpaBiaeHHs TUAPOIPUBOJIOM 5
8. | KoHCTpyKIMU perynsaTopoB pacxoaa 5
9. | KoHCTpyKIMU PETYISTOPOB JaBICHUS 5
10. | KoHCTpyKIIMU ApOCCEIUPYIOMIMX THIPOpACTIPEACTUTENEH 5
11. | CamonoaroroBka 1
Hroro: 51

5. OueHo4YHBIC MaTepPHAIbI 1JIsl TEKYIIEr0 KOHTPOJIS YCIIeBAEMOCTH U MPOMEKYTOYHOM
arrecTaluu

N3yuenue CTyJIEHTaMH JTUCITUTLTAHBI «OCHOBBI THAPABINKU u
TUAPOITHEBMOABTOMATUKKY»  OCYIIECTBISIETCSI B 4 CceMecTpe B paMKax CIEIYIOIIUX
OpraHW3aIMOHHBIX (OpPM: JIEKIIMH, JabopaTOpHBIE 3aHATHS, CAMOCTOsTEIbHAs pabora u
KOHTPOJIbHBIE MEPOTIPUATHUS.

JlocTikeHue 1eneil M3ydeHus AMCLHMIUIMHBI OCYIIECTBIISETCS 3a CUYET HCIOIb30BAHUS
WHTEPAKTUBHBIX 00pa30BaTEIBbHBIX TEXHOJIOTHI, KOTOPBHIE COMPOBOXKIAOT YTEHUH JIEKIITMOHHOTO
Kypca 1o aucuuruinie «OCHOBBI THIPABINKA M THAPOITHEBMOABTOMATHKI» MPE3EHTAIUCH, TI0
BCEM €€ paszznenaMm (BbIAETSETCS Ha HCIOJB30BAaHHE WHTEPAKTUBHBIX 00pa3oBaTEeNbHBIX

TEeXHOJIOTH — 12 yacoB);

10




[Tpumenenne metonoB IT — ncnonb30BaHUs NIEKTPOHHBIX BEPCUN yIEOHUKOB M YUEOHBIX
ocoOuii, METOUYECKUX yKa3aHUH (peKOMEeHIalHii), U Ip.;

WupuBuayanu3zanns oOydeHMsI OCYLIECTBISIETCA 3a CUET OpraHW3allud BbINOJIHEHUS
7a00paTOpPHBIX PpabOT KaXAbIM CTYACHTOM Ha MPOEKTUPOBAaHME OPraHU3allMOHHBIX U
IIPOU3BOJCTBEHHBIX CTPYKTYP.

JIaGopatopHbie pabOTHl HaANpaBiICHbl Ha 3aKPEIJICHHE TEOPETHUYECKUX 3HAHUU IO
BOIIPOCAM IIPOCKTUPOBAHUS OPraHU3ALMOHHBIX M IIPOU3BOJACTBEHHBIX CTPYKTYpP € Y4E€TOM
IIOJIyYEHHBIX 3HAHHUW IO CBOWMCTBAM CHCTEM, IIpaBUJIaM IPUMEHEHHUS CUCTEMHOIO IOAXOJa,
IIPUHLIMIIOB IPOEKTUPOBAHUS U 3aKOHOB

5.1. OneHoYHbIe MATEPHAJIbI JJISl TEKYLIEr0 KOHTPOJISl YCIIEBAEMOCTH
KoHTpoJibHbIE BOIPOCHI M 321241 TeKYIIEro U py0eKHOro KOHTPOJIA

KonTposibHbIe MeponipusiTUS 1-0i KOHTPOJIBLHON TOYKHU

1. JlabopaTopHnas pabora:

1.1. 3Mepenne ruipoCTaTHYECKOro JaBICHNs U SKCIIEPUMEHTAILHOE MTOATBEPKICHUE 3aKOHA
ITackas.

1.2. U3yuenue ypaBHenus /. bepHymu u rujpaBin4eckux CONpPOTUBIICHUH IpU
YCTaHOBUBIIEMCS] HEPABHOMEPHOM JIBUYKEHUU KUJKOCTH.

1.3. U3yuyeHue n1aMUHApHOTO U TYpOYJIEHTHOIO PEKUMOB ABMXKEHHUS KUAKOCTU U OIIpe/IeIeHHUE
yucia Pertnonsaca

2. KomnokBuym: 3aaHus Ha KOJUIOKBUYM 110 IEPBOM KOHTPOJIBHON TOUKE.

3. KoMnbroTepHbIN TECTOBBIM KOHTPOJIb: baHK TECTOBBIX 3a/laHUi 10 NEPBON KOHTPOJIbHOMN
TOUYKH coaepkuT 30 3amaHuil.

3agaHus Ha KOJUIOKBHYM 110 NIEPBOil KOHTPOJbLHOM TOYKe

3amganue Nel
1. Yro Takoe ruApocTaTUYECKOE JaBJICHNE U KAaKOBHI €r0 CBOMCTBA?

2. HOSICHI/ITG, YTO TaKO€ aOCOJIFOTHOE M U30BITOYHOE THUAPOCTATUYCCKOC NAaBJICHUC U KAKOBa

CBSI3b M@Ky HUMH?
3aganue Ne2

1. O6T>5ICHI/ITG, 9TO NOHUMAKOT TIIOA TCPMHUHAMHU: «BHCHIHCC JABJICHUC» U «BCECOBOC

IaBiIeHUE)?
2. Hanumwre u NOSCHUTE OCHOBHOE YPaBHEHUE TUIPOCTATHKHU.
3amanue Ne3
1. Cdopmynupyiite 3akon [lackans.

2. HazoBurte HpI/I60pLI IJIs1 UBMCPCHUSA M30BITOYHOTO T UAPOCTATUYCCKOIO  JIaBJICHHUA H

MOSACHUTC MPUHIUIT UX )IGf/iCTBHSI.
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3ananue No4
1. TlosicHuTe, 4TO TaKOE MbE30METPUYECKas BbICOTA?

2. HJ’IH Y€ro HY>XHO 3HaTh IPEBBIMICHHUE OCHU Bpalll€HHA CTPCIIKU IPYKMHHOT'O MaHOMETpa

HaJ] TOYKOU €ro MOAKIIOYEHUs?
3ananue Ne5
1. B uem 3akitouyaercs pazHulla MEXy JaBJICHHUEM U Haropom?
2. TlosicHuTe NPUHIMI JEHCTBUS MPY>KUHHOTO MAaHOMETPa
3ananue Neb
1. TlosicHUTE TEOMETPUYECKHIT CMBICIH cllaraeMbixX ypaBHeHus [1. bepuymiu.

2. Tloscuure BHCPFGTI/I‘leCKHﬁ CMBICJI CJIara€MbIX YPaBHCHUS I[ BCpHYJ'IJ'II/I.

3aganue Ne7

1. Kak naszpiBaercsa xodddunument o, Bxomsmuii B ypaBHenue Jl. bepHymm st moroka

peaﬂBHOﬁ JKUJIKOCTH, UTO OH YYUTHIBACT U OT YCTO 3aBUCUT €TI0 BeIUYHMHA?

2. OOwpsicHHUTE, YTO OOYCIIOBIIEHBI MOTEPH IOJHOTO HANOpa M KAKOB HMX JSHEPreTHYECKHMA

cMbIcIT?

3ananue No§
1. TlosicHuTe, YTO MOHUMAIOT TIOJI TEPMUHOM "yzeNbHas SHeprus'?

2. OObsicHUTE TEepMHMHBI "MeCTHasi CKOpoCTh"' M "CpemHsisi CKOpOCTh" M YKaXWTe, Kak

OIPEAEIISAIOT 3TH CKOPOCTH?

3aganue Ne9
1. TlosicauTe, 4TO Takoe CKOpOCTHas TpyOka u TpyOka [Tuto?

2. HOSICHI/ITC, YTO TAKOC JIMHUSA IMOJIHOT'O HAIlopa U NbE30OMETPUUCCKAA JIMHUSA, YTO 6y,HYT

MPEJICTaBISITh COOON ITH JTMHUH TIPU PAaBHOMEPHOM  JBMKEHHUH PEATbHOMN KUIKOCTH?
3amanue NelO
1. YTo moHMMAIOT MOJ TEPMUHOM (OKUBOE CEUEHHUE MOTOKA KUIAKOCTU»?

2. HOHCHI/ITC, YTO TAKOC JIMHUSA IMOJIHOT'O HAllopa U MbE30OMETpUYICCKasd JIMHUA, YTO 6y2lyT

MMpEaACTaBJIATb c00O0M TH IMHUHU IIpu paBHOMCPHOM JBIDKEHMH HASAIbHOM )KI/II[KOCTI/I?

3amganume Nell
1. Kak ompenenuts cymMmMapHbIe MOTEpU MOTHOTO Haropa?
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2. Kak ompenenuts pacxoj BOAbI B TpyOOnpoBoe?

3amanue Nel2
1. Yro Takoe reoMeTpUYECKUE BBICOTHI IEHTPOB TSKECTU CEUEHUIN?
2. Yro Takoe OTMETKH YPOBHEH BOJBI B IbE30METPaAX, T.€. THIPOCTATUYECKUE HAIOPHI?

KonTpoJsbHbIe MeponpusiTus 2-0if KOHTPOJIbHOM TOYKe

1. JJabopaTopHas pabora:

1.1. MccnenoBanmne XxapakTepUCTUK MPEIOXPAHUTEIBHOTO KilallaHa

1.2. MccnenoBanue 3HEPreTHYECKUX M MEXAHMUYECKUX XapaKTEPUCTUK THAPOIPUBOAA.

1.3. VccnenoBanue XapakTEPUCTUKH IPOCCeisi ¢ 00paTHBIM KJIalaHOM.

2. KomnokBuyM: 3a/iaHusi Ha KOJUIOKBUYM I10 BTOPOl KOHTPOJILHOM TOYKE.

3. KoMnproTepHbIN TECTOBBIM KOHTPOJb: baHK TECTOBBIX 3a/laHUi 110 IEPBON KOHTPOJIBHOI

TOUKH coaepkuT 30 3a1aHuil.

3aaHus HA KOJIJIOKBUYM 110 BTOPOil KOHTPOJILHOM TOYKe.

3amanme Nel
1. Kak onpenenuTs OTMETKH YPOBHEH BOABI B CKOPOCTHBIX TPYOKaXx, T.€. MOJHBIC HATIOPHI?
2. Yro Takoe Nbe30MEeTPUUYECKUE BBICOTHI?
3amanue No2
1. Yto Takoe CKOPOCTHBIEC BHICOTHI?
2. Kak ompenenutb moTtepu NOJHOTO HAloOpa HA IMYTH MEXAY COCEOHUMHU KUBBIMU
CeUueHUSIMHU?

3aganue Ne3

1. Kaxk onpenennTs cyMMapHbIe IOTEpPH MOJIHOTO Haropa?

2. Kak onpenenuts pacxos Bojibl B TpyOomnposoze?

3amanune Ned
1. Kak paccuuTbIBaeTCsi Cpe/iHsIsl CKOPOCTh B CEUEHUN?

2. Kak paccuuTbhIBaeTCsl CKOPOCTHAsI BHICOTA IO CPEITHEN CKOPOCTH?

3amanue Ne5
1. HazoBute pe:KUMBI IBUKEHHS KUJKOCTH U YKOKHUTE UX XapaKTepHbIE OCOOCHHOCTH.

2. HOHCHI/ITC, 4TO TakKo€ KpI/ITepI/Iﬁ P CﬁHOJ’ILI[C&, 1 HA30BHUTC (I)aKTOpBI, OT KOTOPBIX OH

3aBHCUT.

3amanne Neb

1. HOHCHI/ITC, YTO TAKOC KPUTHUYCCKOC YUCIIO PCﬁHOJ’IBHC&?
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2. Tlosicaute, kakuM o0Opa3oM TMpU THIPABIMYECKUX pPacdyETax OMPEACNsSIoT PEXKUM
JBUKCHHUS )KUJKOCTH U, C KAKOU 1IEhI0?

3amanue Neo7

1. TlosicHuTte, 4TO Takoe KpUTHUYECKasi CKOPOCTh, OT KakuX (paKTOPOB OHA 3aBHCHUT U Kak €&
onpenenstoT?

2. Hanumwure ¥ MNOSICHUTE aHATUTUYECKHUE 3aBHUCHUMOCTH IOTEpPh HAmopa IO JJIUHE OT
CpeIHEel CKOPOCTH TOTOKA MPU JAMHUHAPHOM M TYpOYJICHTHOM PEXKHUMAX IBUKCHHS
KUJKOCTH.

3amanue Ne&

1. H3o0pasute rpaduk 3aBUCMMOCTH NOTEPh HAIopa IO JUIMHE OT CPeAaHel ckopocTH ( B
norapu(pMHUECKUX KOOPAUHATAX) U IaliTe TIOSICHEHUS K HEMY

2. Yro Takoe kputepuid PeitHonbaca?

3ananue No9
1. Hamummre u nosicaute popmyier Jlapcu-Beiicbaxa u BelicOaxa.

2. TlosicHuTe, KaK OMBITHBIM ITYTEM OIPENEISIOT BEIMUUHBI KO HUlineHToB A u &.

3ananue NelO
1. Yto xapakrepu3yloT KOd(GUIHMEHTH A H & OT KakuX ()aKTOPOB B OOIIEM CiIydae OHHU
3aBUCAT U KaK UX ONPEAEISAIOT TP M'MIPABINYECKUX pacyeTax?
2. OObscuure, uyTto Takoe A3 um Ad/d, kak HaWTH BENUYMHY A>3 NpU TUIPABINYECKUX

pacyeTax.

Samganue Nell

1. HaszoBure 001acTu rMIpaBINdE€CcKOro COMPOTHBIIEHUS TPYOOIIPOBOIOB U OOBACHUTE, KaK
OTpeseNAoT 001aCTh CONPOTUBIIECHHS ITPU THJIPABIMUECKUX  pacyeTax.

2. N3o0pa3ute cxeMbl JBMKEHUSI KUIKOCTU MPU pe3KOM 1oBopoTe TpyOsl Ha 900, a Takke
IIPU PE3KOM PACIIUPEHUN U PE3KOM CYKEHUU TPYOOIIpOBOJa U JalTe MOSICHEHUS K HUM,
yKa3aB, YTO XapaKTepHO Ui JABWKEHHs IOTOKA NpU MPOTEKAaHUU €ro yepes Jrodoe
MECTHOE COIIPOTHBIICHUE.

KouTtpoJubHbie Mmeponpusitus 3-0ii KOHTPOJILHON TOYKe

1. JTaboparopHas paboTa:
1.1. 3y4yeHne KOHCTPYKIHM IpOCCENen.
1.2. YnpaBiieHre CKOPOCThIO BBIXOITHOTO 3B€HA UCIIOJHUTEIBHOTO MEXaHW3Ma C TIOMOUIBIO
perynaropa pacxoja.
1.3. IIpsiMoe 1 HenpsIMOe yIpaBJIeHHE THEBMOLMIMHAPAMHA
Konnoksuym: 3aganus Ha KOJUIOKBUYM I10 TPEThEH KOHTPOJIBHOM TOYKE.
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2. KoMIbloTepHBIN TECTOBBII KOHTPOJIb: baHK TECTOBBIX 3aaHUI 11O IEPBOM KOHTPOIBHON
TOYKHU coaepxuT 30 3a1aHuid.

3aiaHus HA KOJUIOKBUYM 110 TPeTheil KOHTPOJILHOM TOUYKe.

3amanue Nel

1.YTo Ha3wIBaeTCs 00BLEMHOI M MacCOBOI MmogayaMu Hacoca?

2.Kakumu MeTo1aMu MOXKHO OTNPEACIUTh (PaKTUUECKYIO MoJaqy Hacoca?
3amanue No2

1. B 4em oTiMuue NOHATUHN Haopa U JaBjeHUs Hacoca?
2. Kak mpakTH4YeCKH OINpeneNuTh mnoTpediseMyro MomHocTh Hacoca? [lonesnyro
momHocTh? KII/ Hacoca?

3aganue Ne3

1. Buem MPUHOUIIHWAIBHOC OTIMYUC JTUHAMHWYCCKUX HACOCOB OT 00BEMHEIX?
2. Kakue MMPUHLOUITINAJIBHBIC OTJIMYUTCIIBHBIC 0COOCHHOCTU XapaKTCPHLBL JUIA
HeHTpO6C)KHOFO, OCCBOI'0O K BUXPECBOI'O HacocoB?

3amanue Ned

1. Ha3zoBuTe (yHKIMU OCHOBHBIX pPabOYMX OPraHOB HAcoca: IMOJBOJA, paboyero Koieca,
OTBO/Ia, HANIPABJISIONIETO aMIapaTa, IePeBOAHOrO KaHaja.

2. PacckaxuTe OCHOBHBIE CPEIICTBAa YPaBHOBEUIMBAHUS OCEBOTO ycuins B IEeHTpoOSKHBIX
Hacocax.

3aganue Ne5

1. Ilepeuncnure BUIBI YILIOTHEHUH U MECTA UX MPUMEHEHHS B TMHAMUYECKUX HACOCaX.
2. Kak ocymecTBiasieTcsi KOMIIEHCAIMsl OCEBOIO CMELIEHMS Baja IPH TOPLIOBBIX
YIUIOTHEHHUSAX ?

3amganue Neb

1. HazoBure npenMyniecTBa U HEJOCTATKH CAJIbHUKOBBIX U TOPLICBBIX YHJIOTHGHI/II\/JI.
2. UTo MOXET MPOU30MTH B Cllydae HENPaBWIBHOTO HANpPaBJICHUS BpAIICHUS Baja
HEHTPOOEKHOTO Hacoca?

3amanue Ne7

1. Kakne KOHCTPYKTHBHBIE OCOOCHHOCTH XapaKTEepPH3YyIOT IEHTPOOEKHbIE HAaCOCHI,
PUMEHSIOIINECs TPH OyPeHUH CKBAXXKMH, 100bIY€e U TPAHCIOPTUPOBKE HEPTU?
2. Kak BimustoT Qopma, yriasl HakJIOHa JomacTe Ha APQPEKTUBHOCTH pPabOTHI
IIEHTPOOEKHOTO Hacoca?
3amanue Neg

1. U3 kakmx COCTaBJIAIOIIUX CKJIaJbIBACTCA a0CcoIOTHAs CKOPOCTh KHUJIKOCTHU B pa60qu

Kojece?

15



2. Yro Ha3bIBAaETCS YIJIOM aTaku?

3amanue Ne

1. Yro Ha3wIBaeTCs O€3yIapHBIM PEKUMOM pabOThI Hacoca?
2. Kak ompenenuth pacxoi )UAKOCTU dyepe3 padbodee Koyeco mpu O6e3yJapHOM €€ BXOJe B
orBOA?

3amanue Ne

1. Kak 3anucbeiBaercst ypaBHeHHE Didsiepa, B 00IIEM, M YaCTHOM BUJIaX?
2. B kxakoM ciydae TEOpETHYECKHUH Hamop pabodyero Kojeca HMEEeT MaKCHMalbHOE
3HaueHue?

3amanue Ne

1. Kakne IIyTU MOKHO HNPCAJIOKUTL JId CHUIKCHUSA MCXAHWYCCKUX, THAPABINYCCKUX U
00BEMHBIX IOTEPHh MOIIHOCTH B LIEHTPOOEKHOM Hacoce?

2. Tlouemy B HEHTpOOEXKHBIX Hacocax paboyme Kojeca C JIONACTSAMHM, 3arHYTHIMH IO
HAIPaBJICHUIO BPAILCHHS, HE TIPUMEHSIOTCS?

3amganue Ne

1. Kaxk BrnusieT BSI3KOCTb KUJIKOCTH Ha HAmop (JaBjeHUE), MOITHOCTh M K.II.J1. Hacoca?
2. Yto Ha3bIBaeTCs O€3pa3MEepHBIMU KOMIUICKCAMU?

3aganue Ne

1. HazoBute Hambosee pacnpocTpaHEHHBIE KOMILIEKCHI.
2. Kakoii kputepuii nmpeacranisieT co00il Mepy OTHOLIEHUS CUJI MHEPLIUU K CUJIaM TpeHUs?

3amanne Ne

1. Ha3zoBurte TpU BHUA HOI[O6I/I$I U JalTe UX OIIPCACIICHUS.

2. Kakoii pexxum paboThl HacOCa Ha3bIBAETCS ONTUMATBHBIM?

3amanue Neg.

1. Ha ckoibKO HM3MEHMTCS MOIIHOCTh Ha Bajy HAcoca, €CIM YacTOTy €ro BpalleHHs
YBEJTUYUTH B JBa pa3a’?

2. Jlns xakux THUIpPOCHCTEM (TPyOONpPOBOJIOB) TPUMEHSIOTCS HACOCHl THUXOXOIHBIE,
HOpPMAaJIbHBIE U OBICTPOXOIHBIE?

3amanue Ne9

1. Yem oTamvaeTcsi MpUHIIAI IeWCTBHUS 0OBEMHOTO HAcOCa | JIOMACTHOTO?

2. Kak MoxHO K1accupuIMpoBaTh BO3BPATHO-TIOCTYIATEIbHBIE HACOCHI IO YCTPOHUCTBY?
3aganue Nel0

1. Kakwue cymecTByloT MEXaHU3MBI Tiepeiad JIBKeHUs pabouemy oprany BITH?
2. Kakune uMeroTcs TUIILI KJIarmaHoB?

3amganue Nell

16



1. UYem npuBondaTcs B I€UCTBUE KamaHbl HACOCOB?
2. Ilpu kakux yCIOBHUSX OTKPBIBAIOTCS M 3aKPBIBAIOTCS KJIAaHbI?

3amanue Nel2

1. I'e npuMeHs0TCS MapOBbIe KJIanaHbl?
2. Jlyid 4ero ciayKuT NpyKUHA, TPUKUMAKOLIAs KialaH B ceaJio?

3amanue Nel3

1. B kakux ciiydasx NPUMEHSIOTCSI BECOBBIE MO IbEMHBIE KJIanaHbl (0€3 Mpy>KUHbBI)?
2. B kakux ciyyasx OPUMEHSIOT PE3MHOBBIC WM JIPYrU€ YIUIOTHEHHS B KJIAllaHe WU
cemie?

3amanue Nel4

1. Kakue cymecTByIOT yIIJIOTHEHUS IITOKA?
2. Kakoii y3enm HaxoAMTCS MEXKIY IITOKOM (MOJYIITOKOM) MU WIATYHOM Yy HacOCOB
JIBYKPATHOTO (IBYXCTOPOHHETO) NEHCTBUSA?

3aganue Nel5

1. Jnsa kakux uenei y BIIH ycranaBnuBaroT THEBMOKOMIIEHCATOPHI?
2. Kakue cymiecTByIOT THUIIbI THEBMOKOMIIEHCATOPOB?

3aganue Nel6

1. Kakue CyliecTByIOT IPUBO/IbI CKBAKUHHBIX HACOCOB ISl TOObIUM HedTH?
2. Kakum ciocobom MOXHO U3MeHHTH Ttonaqy BITH?

3amganue Nel7

1. KakuMm 06pazomM MOKHO U3MEHUTH 110/1a4y JIO3UPOBOYHOI0 Hacoca?
2. Yo Ha3zbiBaeTcs pabounm oobemom BITH?

3aganue Nel&

1. Kak ompenenuts pabouuii 00b€M KPHUBOUIMIIHOIO IOPIIHEBOIO JBYXLUIMHIPOBOIO
Hacoca ABYXCTOPOHHETO JEHCTBUSA?
2. Kakue nmyTH CymecTBYIOT 10 CHUKEHUIO HEPABHOMEPHOCTH HarHETaHUS?

3amganue Nel9

1. Kax npakThuuecku MOKHO OIpelenuTh K03 (PUIIHEHT HEPaBHOMEPHOCTH M0AAYu?
2. Kak CHATh HHOMKATOPHYIO IUarpaMmmy?

3amaune Ne20

1. MoOXHO 11, IpY HAIMYUU UHAUKATOPHOM JHArpaMMBbl, ONPEENSATh OTEPH MOLUTHOCTH U
KaKoro XapakTepa 3TU MoTepu?

2. Kak wu3MeHUTCS WHIMKATOpHAs JuarpaMma B OTJIIMYME OT DSTAJIOHHOM, €cliu He
3aKpBIBAETCS BCACHIBAIOIIMI KianaH?

3amanue Ne21

1. Kak omnpenenuTs JaBieHHE KPHUBOLIMITHOIO IOPLUIHEBOTO Hacoca, paboTaoliero Ha

TpyOompoBoa?

17



2. Kakue myTy UMErOTCs U1l peryIMpoBaHus M0Ja4l KPUBOIIUIIHOTO MOPIIHEBOIO Hacoca?

TecThl:

OO0pa3iubl TECTOBBIX 3aJaHUil, IPUBEACHBI HIKE.

OTMeThTE NPaBUIIBHBINA OTBET
Kuakocts - 310
Cpena, umeromias cBoro Gopmy u 00bEM
Cpena, He umeromas cBoei (HOpPMBI.
HenpepriBHast cpena, 3amoHsomas mpocTpaHCcTBO 0e3 MyCTOT U MPOMEKYTKOB+
Terno, nMeroree CBO Gopmy U Bec.
OTMeTbTe NMPaBUIIbHBIN OTBET
KamnenbHas ;KUIKOCTb - 3TO
Kunxocts B popme kamiu
Bona.
Kunkoctb, He OKa3bIBaIOIIAsl COMPOTUBIICHNE CKUMAIOIIUM YCUITHSIM

X(I/II[KOCTB, OKa3hbIBaromas 0oJIbIIIOE COIIPOTUBJICHUEC C)KUMAIOIIUM YCUIIUAM U ciaaboe

COIIPOTUBJICHUEC CABUTAOIIIUM YCI/IJII/IHM+

)KI/II[KOCTB, OKa3bIBaromas cinaboe COIIPOTUBJICHUEC C)KUMAIOIIUM YCUIIHAM U cinaboe

COTPOTHUBIICHUE CIBUTAIOIUM YCHIIHSIM.
OTMeTbTe PaBUIIbHBIN OTBET
["a3000pazHas KUAKOCTH - 3TO

Kunkocts B popMme Karum

Bonma

Kunkoctb, He OKa3bIBaIOLIasi COMPOTUBIEHUE CKUMAIOIIUM YCUIIHAM

>KI/II[KOCTL, OKa3hbIBaromas 0O0JIBIIIOE COIIPOTUBJICHUC C)KUMAIOIIUM YCUIINAM U cnaboe

COIIPOTUBJICHUE CABUTAIOIIUM YCHIIUAM

Kunkoctb, oka3piBaromas ciaboe COMpOTUBICHNE CKUMAIOIIUM YCHUITUSM U ci1aboe

COIIPOTUBJICHUEC CABUTAOIIIUM yCHJIH}IM+

OtMeThTe HpaBI/IJ'IBHHﬁ OTBET
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I[InotHOCTE - 3TO

p=m/W +
y=G/W
p=G/W
vy=m/G
P=7/g

OTMeThTe NPaBUIIBHBINA OTBET

VY nenbHBIN BEC - 3TO

p=m/W
v=G/W+
p=G/W
y=m/G
pP=7/g

OTMeETBTE HpaBI/IJ'IbHHﬁ OTBCT

CooTHolIeHNE MCKAY IJIOTHOCTBIO U YACJIbHBIM BECOM

p=m/W
y=G/W
p=G/W
y=m/G
p=v/g+

OTMeTbTe NPaBUIIbHBIN OTBET
C>KHMaeMOoCThb - 3TO
KuakocTs He cokMMaeMa
Kunkoctb He C)KUMAETCS, @ TOJIBKO pacUIupsIeTCs
KuakocTs cokuMaeTcs ToIbko 10 4 C
Bce oTBETHI HEBEPHBI
CBOCTBO JKHIKOCTH U3MEHITH CBOH 00BEM MO AEHCTBUEM IaBICHUSI+
CBOWCTBO KUJKOCTH U3MEHSTH CBOM 00BEM MPU N3MEHEHUH TeMITepPaTyphl
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OTMeTbTe MPaBUIIbHBIN OTBET
TeMneparypHoe pacClUMpEHUE - 3TO
KunkocTe HE cKUMaeMa
Kuakoctb HE COKMMAETCSI, a TOJIBKO PACIIUPSIETCS
JKunkocts cxxumaeTcs Toabko 10 4 C
CBOMCTBO KHIKOCTH U3MEHATH CBOM 00BEM 1101 IEHCTBUEM JABICHUS
CBOJCTBO JKUIKOCTH U3MEHATH CBOH 00BEM ITPU U3MEHEHUHU TEMITEPATyphI+
OTMeThTE NPaBUIIBHBINA OTBET

Monynb ynpyrocty KuaAKOCTH:

1

=—(dW/dP) —
By =—(awjap)
po 1 _ WAP
B, AW

1
Bt =| — |(dW/dP)

AW
Bp_

WADp

AW
Bt_WAt

OTMmeTbTe NMpaBUIIbHBIN OTBET

BrHyTpHn nokosimencst KuAKOCTH CYyHIECTBYIOT
Harmpsxenue cxatus+
Harmpsixenue cxxaTs U KacaTelIbHOE HAIPSKCHUE
Hampsixenue cxxaTtus, pacTsyKEHHs U KacaTeJIbHOE HaIIPSKEHUE
Harmpsxenue pactsokeHus
Bce oTBeThI HEBEPHBI

OTMmeThTE PaBUIIbHBIN OTBET

B runpaBnvke yduTHIBAIOTCS CIEAYIONINE HAIPSHKEHUS

Hanpspkenue cxatust



Hanpsixenue cxaTust U KacatelbHOE HapshDKeHUe+
Hanpsixenue cxaTusi, pacTsDKEHHS M KacaTeIbHOE HAMPSIKEHUE
Hanpspkenue pactsokeHus
OTMeThTE NPaBUIIBHBINA OTBET
Ha HenoaBM»KHYI0 )KUAKOCTh TEUCTBYIOT CHIIBI
COBOKYIHOCTb BCEX JACHCTBYIOLIUX CHJI
Bce oTBeTHI HEBEPHBI
CoxuMaronye+
Pactarusaromniue
KacarennHbie
OTMeTbTe NMPaBUIIbHBIN OTBET
[ToBepXHOCTHBIE CHIIBI - ATO
Cunel BO3HUKAOIINME OT BPAIICHHUS KHUAKOCTH BOKPYT COOCTBEHHOM OcH
Cuiipl BO3HUKAIOMIME OT aTMOC(EPHOTO J1aBICHUS+
CuJibl BO3HHKAIOIIKE OT MACCOBBIX CHII
Cuipl BO3HHKAIOIIKE OT Beca *KUJKOCTH
OTMeTbTe PaBUIIbHBIN OTBET
CuJa Beca OTHOCUTCS K
IToBEpXHOCTHBIM CUJIaM
MaccoBbIM cuitam+
Cuitam uHEpUUH
CujiaM BO3HHKAIOIIHUM OT U30BLITOYHOTO JIABICHUS
CuJjiaM BO3HHKAIOIIAM OT a0COIIOTHOTO TaBJICHHUS
OTMeTbTe NPaBUIIbHBIN OTBET
['uapocTtaTyeckoe 1aBieHrue JeHCTBYET MO

Buemnelr Hopmanu
BryTpenHen Hopmanu+

ITox yriom 60°
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ITon yrimom 0°
[Tox moOBIM yTiOM

OTMmeTbTE NpaBUIIbHBIN OTBET

VKaxuTte Kakoe JTaBjieHHE B TOUKE (A) MaKCUMAJIbHO:

_ y
Pz
PX
Py
PZ
Py =Py, =P, +
Py +Py +P,

OTMeTbTe PaBUIIbHBIN OTBET
JlaBieHue - 3TO
Bec xuaxoctu
Cuuta, neiicTByrOIIas HA EAMHUILY 00beMa
Cuta, geiicTByronas Ha €AMHUILY MJI0Iau+
OO0BEM OTHECEHHBIN K €IMHUIIEC BECa )KUIKOCTH
O0BeM XUAKOCTH, TEUCTBYIOMINNA HAa SIUHUITY TUIOIAIH
OTMeThTe IPAaBUIIbHBIN OTBET
B cucreme CU naBnenue uzmepsiercs B
ITackamsax+
HreroTonax

ATMochepax



bapax
OTMeTbTe MPaBUIIbHBIN OTBET
B cucreme MKI'CC naBnenue nsmepsercs B
ITackamsax
Hrproronax
ATtMocdepax+
bapax
OTMeThTe NMPaBUIIBHBINA OTBET
CootHomenue Mexay enununiamu aasienus B cuctemax CHU u MKI'CC cnenyromee:

1 at = 1 krc/em? = 10000 krc/ cm?
1 6ap = 10°Tla = 1,02 ar+
1 Ta=0,102 krc/m?
1 ar = 10 m.pT. cToNOa
1 Ma=1H/m?

OTMeTbTe NMPaBUIIbHBIN OTBET
CKOpOCTb YaCTHUIIbl )KUJKOCTH B IOTOKE 3aBUCHUT OT:
O0BeMa JKUIKOCTH
BsaszkocT xXuaKOCTH
KoopauHatsl TOUKH B IPOCTPAHCTBE X,Y,Z+
Koopaunatsl TOUKM B IPOCTPAHCTBE X,Y,Z U BpEMEHU t+
OTMeTbTe PaBUIIbHBIN OTBET
I'maponrHamMuyecKkoe 1aBiIEHUE YACTHI] )KUIKOCTHA B TOTOKE 3aBUCHT OT:
O0BeMa KUIKOCTH
dusznyeckre CBOMCTBA KUIKOCTH
TeMneparypa KUIKOCTH
KoopauHartsl X,y,z 4acTHIIBI B TPOCTPAHCTBE+
KoopauHatsl X,y,zZ 4aCTHIIBI B TPOCTPAHCTBE U BpEMEHHU t+
OTMeTbTe NPaBUIIbHBIN OTBET

Y cTaHOBUBIINMCS JBHXKEHUEM HA3bIBACTCS TAKOE JBMXKECHHE KUIKOCTH IIprU KOTOPOM
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CKopoCTb U IaBJIEHUE 3aBUCUT OT Haropa noToxa+
CKOpPOCTb U IaBJICHHE 3aBUCHUT OT HANOpa U PU3UUECKUX CBOMCTB )KUIKOCTH
CKOpOCTb U AaBJIEHUE 3aBUCUT OT )KMBOT'O CEYCHMSI IOTOKA

OTMeThTE NPaBUIIBHBINA OTBET
PaBHOMEpPHBIM JBUKEHHUEM Ha3bIBACTCS

Taxoii BUJI yCTaHOBUBIIETOCS IBHYKEHUS TIPU KOTOPOM - CKOPOCTb, JaBJIeHHE, (hopMa

pyciia He MEHSIOTCS 10 JITTUHE TOTOKa+

Taxoi BU ABWXCHUSA IIPU KOTOPOM - CKOPOCTh, JaBJICHUC, (bopMa IIOTOKa MCHAKOTCA 110

JJIHNHC II0OTOKAa

Tako¥ BUII IBMKEHUS ITPU KOTOPOM - CKOPOCTb, AaBJICHHUE, opMa pyciia HE MEHSIIOTCS

IO JJIMHEC ITOTOKA

Taxoi BUI ABUIKCHUS ITPH KOTOPOM - CKOPOCTb, JaBJICHUC, q)opMa pyciia 3aBUCAT OT

JUIMHBI II0TOKA
OTMeTbTE NpaBUIIbHBIN OTBET
HepaBHOMEpHBIM IBHKEHUEM HA3bIBACTCS

Taxoi BUJ YCTAaHOBUBILICTOCA ABUKCHUS IIPHU KOTOPOM - CKOPOCTb, AABJICHUC, Q)opMa

pyciia HE MCHAKOTCA 110 JJIMHE ITIOTOKA

Tako¥ BUI IBMIKEHUS MTPU KOTOPOM - CKOPOCTb, AaBJICHHUE, opMa pyciia HE MEHSIIOTCS

IO JJIMHEC ITOTOKA

Takoii BUI IBHKESHUSA IIpU KOTOPOM - CKOPOCTb, NaBJICHHUC, (bopMa IIOTOKa MCHAIOTCA I10

JJIMHE TTOTOKAa+

Tako# BUII JBMKEHUS MTPU KOTOPOM - CKOPOCTh, JaBJICHHUE, JopMa pycia 3aBUCST OT

JJIMHBI IIOTOKA
OTMeThTe MPaBUILHBIA OTBET
HanopHbIM IBUKEHHUEM Ha3bIBAIOT JIBUKCHUE JKUIKOCTH, KOTOPOE TIPOUCXOIMUT
[Ton Hamopom
[Tpu mepexavke KUAKOCTH C TIOMOIIBIO Hacoca
B tpyGompoBoje 6e3 cB0OOIHOI MOBEPXHOCTU
B tpyOompoBoie co cBOOOIHOM MOBEPXHOCTHIO
B kanaine
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OTMmeTbTE NpaBUIIbHBIN OTBET
JInHud TOKA ATO:
JIvHMS 110 KOTOPOM NBUKETCA KUJIKOCTh
JIvuHMS B IOTOKE MO KOTOPOM JBHXKETCS YACTULIA KUIKOCTH
TpaeKTOpI/IH JaCTHULBI )KUIKOCTHU B yCJIOBI/ISIX yCTaHOBI/IBH_IeFOCH I[BI/DKGHI/ISH‘

KpuBas B Ka10i1 TOUKE KOTOPOH BEKTOP CKOPOCTH B IAHHBI MOMEHT BPEMEHU

HaIIpaBJICH 110 KacaTeJIbHOW K 3TOM KpUBON+
OTMeThTe PaBUIIbHBINA OTBET
be3nanopHbIM ABM>KEHHUEM Ha3bIBAIOT IBHXKEHUE JKUJKOCTH, KOTOPOE MPOUCXOTUT
[Ton Harmopom
[Tpu nepekavke KUAKOCTH C TIOMOIIBIO HacOCa
B tpy6ompoBoje 6e3 cBOOOHOI MOBEPXHOCTH
B tpy06ormpoBoje co cB0OOOAHON MOBEPXHOCTHIO+
B xanane+
OTMeThTE MPaBUIIBHBIN OTBET
TpyOka Toka 310

Pycino, B KOTOpOM IBHIKETCS )KUIKOCTh

Kanumnisip, B KOTOpOM ABMXKETCS KUJIKOCTh

TpyOuaTas IOBEpXHOCTh, 00pa30BaHHAs IUHHUSIMH TOKA +
Bce oTBeTHI HEBEPHBI

OTMmeThTe MPaBUIIbHBIN OTBET
DneMeHTapHas CTpyHKa 3TO:
Crpyiika, mpoTeKaromas B Kanuisipe
Crpyiika, mpoTeKaroIas B Tpyoke Toka+
Crpyiika, mpoTeKaroias B TpPyOOIpoBoie TUaMETPOM MeHee 1cm
Crpyiika, mpoTekaroiias B TpyOonpoBoie AuameTpom 6osee 1cm
OTMeThTe IPAaBUIIBHBIN OTBET
’KuBoe ceuenue Toka 3TO:

[Toriepeunoe ceuenue TpyObI
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ITonepeuHoe ceueHue KaHaia

HOBCpXHOCTL B IIpCJciiax MOTOKaA, IMPOBCACHHASA HOPMAJIbHO JIMHUAM TOKa+

HOBerHOCTB B IIp€aciiax IIOTOKa, IPOBECACHHAA KaCaTCJIbHO JIMHUAM TOKa

5.2. OneHoYHbIE MATEPHUAJIbI J1JIsl IPOMEKYTOUHON aTTecTAlUM

[TpomexxyTouHas arrecTanusi NpoxoauT B ¢opMe 3auera B KOHIE ceMecTpa. 3ajaHue

BKJIFOYACT JIBa TCOPCTUYCCKHUX BOIIPOCA.

= © % N U R W

—_— e
W NN = O

14.
15.
16.

Bonpocsl Ha 3auer
JaBinenne B Touke mokosmencs skuakocth. 3akoH Ilackams. IIpocrteitmume

TUJIPOMAIIUHBI.

Cwia THAPOCTATUYECKOTO AABICHUS HA TUIOCKUE M KPUBOJIMHEWHBIE TOBEPXHOCTH.
3akoH Apxumeza.

OcCHOBHBIE TOHATHS TUIPOJIUHAMHUKHU. Y paBHEHNE HEPA3PBIBHOCTU MOTOKA >KHIKOCTH.
YpaBuenue bepnyiun.

Pexxumbl asrkenus skuakoct. OnwIT Pelinonbca.

I'mapaBauyeckue CONPOTUBIICHUS.

I'mppaBnuueckuit yaap.

Hcreuenue )XuaKoCcTu 4cpe3 OTBCPCTUA U HACAJIKH.

. Kimaccugukanus u ocHoBHbIE TapaMeTpbl HACOCOB.
. LlenTpoOexHBIN HACOC.
. [lopiiHeBBIE HACOCHI.

. lllectepeHHbI€ U MIIACTUHYATHIE HACOCHI.

PannanbHO-IIOPIIHEBBIE U AKCUAIBHO-TIOPILIHEBBIE HACOCHI.
I'mppaBnnyeckne akKyMyJIsITOPBI.

Bunpr MOPITHEBLIX THAPOUIIMHAPOB U paCUYCT UX OCHOBHBIX IIaAPaAMETPOB.

TOpMO)KeHI/Ie THAPONUIIMHAPOB.

17.
18.
19.
20.

21.
22.
23.

IImyH>XepHBIE U TEIECKOIUYECKUE THIPOLIMINHIPBI.

IToBOPOTHBIE THIPOIBUTATENH.

VYIIOTHUTENBHBIE YCTPOUCTBA.

['mppaBnuueckue HaNpaBiAIOLUE PACHPENEIUTENN. 30JIOTHUKOBBIA HalpaBIISIOLINI
pacnpeneInTeNb.

KpaHoBbI€ U KJ1allaHHbIE TUAPOPACIIPEIETUTEIH.

I'unposzamku. OOpaTHbIE KiIalaHbl.

Knamans! gaBiaeHus.
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24. I'mapoanimapathl yIpaBiIEHUS pacX0O0M.

25. YpaBieHue CKOPOCTbIO IBUKEHUS BBIXOIHBIX 3BEHbEB TUPOBUTATENCH.

26. PaGoune KuIKOCTH THAPONPUBOIOB. TpeOoBaHUs K paO0OYUM >KUIKOCTSIM.

27. OuncTka pabouux >KMJIKOCTEN OT 3arpsA3HEHUH.

28. OCHOBHBIE IPEUMYIIECTBA U HEJIOCTATKH THAPOIPHBOJIOB.

6. MeToauyeckue MaTepuaJbl, ONpee/siiole Npoue1ypbl OLleHNBAHUS 3HAHMI, YMEHUI,
HABBIKOB M (WJIM) ONBITA 1€ TeJIbHOCTH

6.1 Pe3yJ’IbTaTLI O0CBOCHHUSHA y‘leﬁHOﬁ AUCHUILIIMHBI, IIOJIC/KAINUE MPOBEPKE

[udp Komnerenius [Tokazarenu olleHUBaHUS Kputepuu onenuBanus
Komie- KOMIIETeHIIUH KOMIIETEHIIUH
TEHIIUU
OIIK-8; | roTOBHOCTBIO B xoxe texymero, pyoexxnoro | Hammune nmokaszarens —
BBITIOJTHATH HANAAKY KOHTPOJIsI, Ta00PaTOPHBIX YIOBJIETBOPUTEIIBHO;
U3MEPUTENBbHBIX U paboT, MmokKazaTb FTOTOBHOCTh Hanuuune nepcnextus
YIPABJISIOUINX CPEJICTB | BBINOJHSATH HATAJIKY pa3BUTHUSA WIH
1 KOMIUIEKCOB, U3MEPUTENbHBIX U 0003HAYECHBI
OCYILIECTBIAThH X YIPaBISIOIUX CPEACTB U MEPCIIEKTUBBI PA3BUTHS
periaaMeHTHOe KOMILIEKCOB, OCYIIECTBIIATh UX | B OCIEAYIOLINX
o0CTyKUBaHUE peraamMeHTHOE OOCITy)KMBaHHE | MPOEKTax - XOPOIIIo;
YpoBeHb IPOEKTa,
MIpeINoJIararoHii
popabdoTKy
UCIOJIb30BaHUS KaK
OTJENBHOTO MOJYJISl B
MPOEKTaxX APYTUX
CTYJEHTOB - OTJIMYHO
OIIK-9; | roToBHOCTBIO B xoze Texymiero, pyoexHoro | Hanmnune nokasarens —
BBITIOJIHATh KOHTPOJIsI, Ta00PAaTOPHBIX YI0BJIETBOPUTEIIHHO;
9KCIIEPUMEHTHI 110 paloT, MoKaszaTh YMEHHMS: Hanuuune nepcnextus
3aJlaHHBIM METOJIMKAM U | BBIIOJIHSTH SKCIIEPUMEHTHI 10 | pa3BUTHSI WU
o0OpabaThIBaTh 3aJJaHHBIM METOJIMKAM U 0003HaYEeHbI
pe3yJIbTaThI ¢ 00pabaThIBaTh pe3yybTaThI C MEePCTIEKTUBBI PA3BUTHUS
IIPUMEHEHUEM IIPUMEHEHUEM COBPEMEHHBIX B IIOCJIEAYIOLINX
COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTUI | IPOEKTax - XOPOLIo;
MH(OPMALIMOHHBIX U TEXHUYECKUX CPENICTB VYpoBeHb IpoeKTa,
TEXHOJIOTUH U MIPEANOIararo i
TEXHUYECKUX CPEICTB popaboTKy
HCIIOJIb30BaHUS KaK
OTJEJIBHOIO MOJYJIS B
MIPOEKTAaX JAPYTUX
CTYIEHTOB - OTJINYHO.
OIIK-10 | cmtocobHOCTHIO B xone mabopaTopHbBIX paboT Hannuune mokazarens —

pas3pabarbIBath (Ha
OCHOBE JICHCTBYIOIINX
CTaHJapTOB)
TEXHUYECKYIO
JOKYMEHTAIHIO (B TOM
YHCIIe B QJIEKTPOHHOM

1okKa3arb CHoCOOHOCTh
pa3pabaThIBaTh (Ha OCHOBE
JEMCTBYIOIMX CTaH/IapPTOB)
TEXHUYIECKYIO JIOKYMEHTAIIHIO
(B TOM YMcCIIE B 3JIEKTPOHHOM
BU/JIE) JUISl pETJIaMEHTHOTO

YJIOBJIETBOPUTEIBHO;
Hanuuue nepcrniektus
pa3BUTHUSA WIH
0003HaYEHbI
MIEPCIIEKTUBBI PA3BUTHS
B ITOCJIEAYIOIINX
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BHJIC) IS
pPETTIaMEHTHOTO

aBTOMATHU3alUHU U
yIIpaBJICHUS

00CITy>)KUBaHUS CUCTEM
U CPEJCTB KOHTPOJIA,

00CITy)KMBaHUS CUCTEM U
CPEIICTB KOHTPOJIS,

aBTOMAaTU3alluu U YIIPABJIICHHUA

MPOEKTax - XOPOIIIO;
YpoBeHb IPOEKTa,
MpeIoaararomnit
popaboTKy
MCIIOJIb30BaHUS KaK
OTJIETLHOTO MOAYJIS B
MPOEKTaX JAPYTUX
CTYACHTOB - OTJIMYHO.

Metoanyeckue MaTepualibl, ONpeleJsAOlde NPoUeIypPpbl OLEHUBAHUS 3HAHMM,
YMeHUii, HABBIKOB U (MJIM) ONBITA JeATeJIbHOCTH

PesyabTaThl 00yueHus
(00beKTHI OlIEHMBAHUS)

OcHoOBHBIE TOKA3aTEJIH
OlIeHKH pe3YJbTATOB

OueHouHBbIE CpeICTBA

31

3HaTh NpeIMET THAPO— U
MTHEBMOIIPUBO/IA

00bEMHBIN THAPABINYSCKHUI
MIPUBOJ

TUApaBIMYECcKas anmnaparypa
YIpaBJICHUS, PETYJIUPOBAHUS U
3aIMTHI

- OTIMCaHNE OCHOB;
- BBIIIOJIHEHUE TECTOB;
- BBITIOJIHEHUE W 3aIIUTa
71a00paTOPHBIX padoT;

naboparopHas pabora,
KOJUIOKBHYM,

TCCTUPOBAHHUC, 3aUCT

peryJupoBaHHe — IapaMeTpoB
rujiponepeaay

32 - OINMCAaHUE OCHOB, nabopaTopHas pabora,
3HaTh TUAPABINYECKUN - BBITIOJTHEHUE TECTOB; KOJUJIOKBHYM,

CHEIAIUNA IPUBOJ
MTHEBMAaTUYECKUI TPUBOJL

Kak BHEAPSTb  PE3YJIbTaThl
pa3paboTOK CPEACTB U CHUCTEM
aBTOMAaTU3allMd U YIPaBJICHUS
B IIPOU3BOJICTBO

- BBITIOJTHEHUE W 3aIIUTa
71a00paTOPHBIX padoT;

TCCTUPOBAHHUC, 3aUCT

33

3HaTh Kak pa3paboTath U
WU3TOTOBUTH CTEHBI JUIS
KOMILIEKCHOU OTJIAJIKU U
UCIIBITAHUI TIPOrPAMMHO-
arnmnapaTHbIX YIPaBIIIOMINX
KOMIUIEKCOB;

- ONIMCAHUE OCHOB;
- BBITIOJIHEHUE TECTOB;
- BBITIOJTHEHUE U 3alIUTa
71a00paTOpHBIX PadoT;

nabopaTopHas
KOJUJTIOKBUYM,
TECTHUPOBAHUE, 3a9CT

pabora,

KaK BBIMIOJTHUTh ~MOHTAXK,
HaJIaJKYy, HaCTpOWKY,

MPOBEPKY M CAauy OMBITHBIX

00pasmoB MPOTrpaMMHO-

anmapaTHbIX CpEICTB u

KOMIIJIEKCOB aBTOMAaTH3aIlH U

yIpaBIeHUS

Y1 - OTMTMCaHUE OCHOB, nabopaTopHas pabora,
YMeTh NpUMEHATh OOBEMHBIN | - BBITIOJTHEHHE TECTOB; KOJUTOKBUYM,

TUAPABINYECKUH TPUBOJT
TUIPABIMYECKYIO annaparypy
yIpaBieHUs, peryIUpOBaHUS U
3aILUTHI
peryJivpoBaHue
ruaponepenay

apaMeTpoB

- BBITIOJTHEHUE W 3alUTa
1a00paTOpHBIX PadoT;

TECTUPOBAHHUC, 3aUCT
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Y2

YMeTb IPUMEHSTH
TUJIPABINYECKUN CIEIAIINN
PUBOJ

MTHEBMATHYECKUH TTPUBO]T
BHEJIPSITh pe3ynbTaThl
pa3paboOTOK CPEJICTB M CUCTEM
ABTOMATHU3AIlMU U YIPABJICHUS
B IIPOM3BOJICTBO

- OTIMCaHNE OCHOB;
- BBITIOJIHCHUEC TCCTOB,
- BBITIOJTHEHUE W 3allUTa
1abopaTOPHBIX padoT;

nabopaTopHas
KOJIJIOKBUYM,
TECTUPOBAHUE, 3a4YET

pabora,

Y3

VYMeTb pa3paboTars U
U3TOTOBUTH CTEHBI IS
KOMIUIEKCHOU OTJIaAKU U
UCIBITAaHUI IIPOrPAMMHO-
annapaTHbIX yNPaBIISIOLIMX
KOMILIEKCOB;

BBITNIOJIHUTh MOHTaX, HaJIAIKY,
HAaCTPOWKY, IPOBEPKY U cAady
OIIBITHBIX o0pa3uoB
IIPOrpaMMHO-aNNapaTHBIX
CPEICTB " KOMILIEKCOB
ABTOMATHU3alMU U YIIPaBJICHUS

- OTIMCaHNE OCHOB;
- BBIIIOJTHEHUE TECTOB;
- BBITIOJTHEHUE W 3aIUTa
71a00paTOPHBIX padoT;

naboparopHas pabora,
KOJUIOKBHYM,

TCCTUPOBAHHUC, 3aUCT

Y4

YMmeTh pazpabaTbiBaTh
IPOCTHIE alapaTHO-
[IpOrpaMMHBIE CPEJCTBA
MOHUTOPUHIA U YIPABJIECHUSL.

- OMHCaHUE OCHOB;
- BBITIOJIHCHUEC TECTOB,
- BBIIIOJIHEHUE U 3aIUTa
1abopaTOPHBIX padoT;

nabopaTopHas
KOJUTOKBHYM,
TECTUPOBAHUE, 3a4YET

pabora,

B1

BrnangeTs
HCII0JIb30BaTh
WHCTPYMEHTAJIbHBIC
MpPOrpaMMHBIE
cpencTBa B rporiecce
pa3paboTKU W IKCIUTyaTalllH
CHCTEM YTIPABIICHHUS,;
MPOEKTUPOBATh TEXHUYECKOE
obecrieueHue CUCTEM
ABTOMATHU3AINH U yIIPaBICHUS
Ha 0a3e TUMOBBIX KOMIUIEKCOB
TEXHUYECKUX CPEJICTB;
bopMHUpPOBATh TEXHUYIECKUE

HaBBIKaMH

- OIMCaHKe OCHOB;
- BBITIOJTHCHUEC TECTOB,
- BBITIOJTHEHUE U 3aIlMTa
1abopaTOPHBIX padoT;

nabopaTopHas
KOJTOKBHYM,
TECTUPOBAHUE, 3a4YeT

pabora,

3alaHus  Ha  pa3paboTKy

HETUITIOBBIX armnapaTHbIX n

MIPOTPaMMHBIX CpencTB

CUCTEM

ABTOMATH3AINH "

YIIpaBJIECHUA.

B2 - OTMTMCaHUE OCHOB, nabopaTopHas pabora,
Bnagets HaBBIKAMU U | - BBIIIOJIHEHUE TECTOB; KOJUJTOKBUYM,

METOJOJOTUEN HAIMCAaHUA U
OTJIAJIKA MpOTrpaMm s

- BBITIOJTHEHUE W 3allIUTa
71a00paTOPHBIX PadoOT;

TECTUPOBAHHUC, 3aUCT
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CPEICTB

MOHUTOPHHTA u

yIpaBICHUS

B3 - OIIMCaHNE OCHOB; nabopaTopHas pabora,
BJ'IaI[eTB HaBbIKaMU H | - BBIIIOJIHCHUEC TCCTOB, KOJUIOKBHUYM,
METOI0JIOTUEH - BBIIMIOJIHEHUE U 3alUTa TECTUPOBAHUE, 3a4YET
IPOrpaMMUPOBAHUS B Cpelie | Ja0OpaTOpHBIX padoT;

Arduino IDE

6.2 Illkana oneHNBaHUsI IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texymmii U py0e:KHbIII KOHTPOJIb

B pamkax Teky1iero u pyoe;xkHOTr0 KOHTPOJIS 110 AUCIUIIMHE CTYACHT MOXET Habpath 10

70 GamioB
Cemectp [Ixana oueHuBaHUs
0-35 6amioB 36-50 6amioB 51-60 6amnoB 61-70 6amnoB

4 YactuuHoe [Tonnoe iy | [lonnoe nim [TonmHoe nocemenue
IIOCEIICHUE YaCTU4HOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCEIICHUE MOCEILICHHE 3aHATUH.
3aHATHUN. ayJAUTOPHBIX ayIUTOPHBIX [Tonnoe
HeynosnerBopuren | 3aHATHI. 3aHATUH. BBINIOJIHEHHE u
bHOE BbINONHEHUE | YacTuuHOE [Tonnoe 3aIIuTa
nabopaToOpHBIX U | BBIOJIHEHUE U | BBIIIOJIHEHUE U 1ab0paToOpHBIX U
MIPaKTUYECKUX 3amTa 3amuTa PAKTUYECKUX
pabor. [Inoxas | mabopaTopHbIX U | Ja0OPAaTOPHBIX U | 3aHSATHUH.
IIO/AITOTOBKA K | IPAaKTUYECKUX IPAKTUYECKUX Boinonnenue
OaIbHO- pador. pabor. KOHTPOJIBHBIX
PEHTHUHTOBBIM Beinonaenue Beimonnenune paboT,  TECTOBBIX
MEPOIPHUATHSM. KOHTPOJIbHBIX KOHTPOJIbHBIX 3a/laHuil Ha OLEHKU
Crynent HE | paboT,  TECTOBBIX | pabOT, TECTOBBIX | «OTIUYHOY.
JIOITYCKAaeTCsl K | 33JaHUI Ha OLICHKM | 3aJaHMi Ha
MIPOMEKYTOYHON «YZOBJIETBOPUTENL | OLICHKH
aTTecTaluu HOY. «XOpOILOY.

6.2.2 IIpomexxyTOUHASI ATTECTANMA

OrneHka pe3ynbTaTOB OCBOSHUS yUeOHOW MUCIHUIUIMHBI B 4 ceMecTpe MPOBOAMTCS IO
CIEAYIOUIEH IIKaJe, MPUMEHIEMOM Ha 3a4eTe:

Cemectp

[Ikana orteHnBanus

He 3aureno
(36-60 6amnoB)

3auTeHo

(61-100 6ammoB)

CryneHT wumeer
36-60  OamnoB
o UTOTaM
TEKYIIEro u
pyOeKHOTO

KOHTpOJIA,  Ha
3a4€re HE
OTBETHUJI Ha

Crynent umeet 36-45 6aioB 1Mo UTOraM TEKYIIETO U PyOSKHOTO
KOHTPOJIsI, HA 3a4eTe JaJl OMHBIA (YaCTUYHBIN) OTBET HA
TEOPETUYECKHI BOIIPOC BOMPOC M YaCTHYHO (ITOJTHOCTHIO) PEIIIHI
3amady.
Crynent umeet 46-60 6aI0B 1O UTOTaM TEKYIIIETO U PYyOSKHOTO
KOHTPOJISI, HA 3a4eTe Jal TOJIHBIM OTBET HAa OJIMH BOMPOC HIIH
peuni 3aaauy.
Crynenry, umeromemy 61-70 GannoB Mo uTOraM TEKYIIETO H
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TEOPETUYECKUH | PyOEXKHOro KOHTPOJIS, BBICTABIIAETCS OTMETKA <«3auyTeHO» 0e3
BOIIPOC M HE | cAa4u 3a4€ra.
pemn 3aaaqy.

7. YueOHO-MeTOANYECKOE o0ecneyeHne QM CIUIIINHEI.
8.1. OcHoBHasi JInTEpaTypa.

. I'punuap H.I'. OcHoBBI pacueTa rujponpuBoa MaIlKH : y4eOHO-METOANYECKOe mocodue

/ I'puruap H.I'.. — Mocksa : Poccuiickuii yauBepcuteT Tpancrnopta (MUNT), 2021. —
38 c. — Tekcr : anextponnslii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122055.html

. Ky3pmenko B.M. OcHOBBI MeXaHUKH KUJKOCTHU U Ta3a. KpaTkuii koHcnekT jeknuid. Y. 1
/ Kyzpmenko B.W.. — Jlunenk : JIuneukuii rocynapcTBEHHbIA TEXHUYECKUI
yausepceuteT, ObC ACB, 2020. — 52 ¢. — ISBN 978-5-00175-036-9 (u.1), 978-5-
00175-037-6. — Texcrt : anextponnslii / [PR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/109726.html

. I'poxoBckuii /I.B. OcHOBBI ruipaBIMKy U THAPOIIPUBOJ : yueOHOe mocodue /
I'poxoBckuit JI.B.. — Cankr-IlerepOypr : Ilonurexuuka, 2020. — 237 c. — ISBN 978-
5-7325-1086-7. — Texcr : anexrponnsiii // [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/94835 . html

. I'punryk .. OcHOBBI MEXaHUKHU KHUAKOCTH : yueOHoe nmocodue / ['pumyk N.H.,
Cunnuenko E.K., [Tonomapes H.K.. — Mocksa : Poccuiickuii yHUBEpCUTET ApYKObI
HapoAoB, 2018. — 136 ¢c. — ISBN 978-5-209-08311-5. — TekcT : anextponHslii // IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/91038.html

. Kynossix I'.B. OcHOBBI ruipoMexaHuky : yuebHoe nocobue / Kynossix I'.B.,
Tumomenko J[.B.. — PocroB-Ha-Jlony, Taranpor : U3parenscrBo KOxxHOTO
denepanbHoro yHUBepcuteTa, 2018. — 143 ¢. — ISBN 978-5-9275-2920-9. — Tekcr :
anexkTpoHHbIN // [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/87737.html

7.2. lonoJiHUTE/IbHAS JIUTEPATYPA.
. I'mapaBnuka, rTupoMalivHbl ¥ THAPOITHEBMOIIPUBOL: YyeOHoe nocobue iis By30B / [lof

pen. C.I1. CrecuHa. - 4-e uzn., crepeotut. - M. : U1 "Axkanemus", 2008. - 335 c.

. I'mppasnuka u ruaponpusoa: Yue6. nocodue/Ilox obmr. pea. M.JI. [lactoera. M.:
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https://www.iprbookshop.ru/91038.html

Uznarenscteo MITY, 2001. — 520 c.

CxopnskoB H.M. I'nipaBnuka (TeoOpeTHUECKUM KypC ¢ IpUMEpaMH MPAKTUUECKUX
pacdetoB): Yueb. mocooue / H.M. Ckopnsiko, B.H. Bepuep, B.B. Ky3nenos; ['Y
Ky3I'TY. — Kemeposo, 2003. — 224 c.

CgemnukoB B.K. Cranounslie ruaponpuBojsl: CripaBouHuK: bubinoreka KOHCTpYKTOpA.

— 4-e w3x. nepepad. u gom. — M.: Mamunoctpoenue, 2004. — 512 ¢. ni.

3a7auHuK 10 TUAPABIIHMKE, THAPOMAIIMHAM U TUAPOIIPUBOY: Yued. mocodue s
MamuHOCTpouT. crell. By30B / b.b. Hekpacos, 11.B. ®arees, }0.A. benenkos u np.; [lox.
pen. b.b. HekpacoBa. — M.: Beicir. mk., 1989. — 192 c.

7.3. llepuoanyeckue u3IaHusl.

Kypnaiubl: ABTOMaTH3anus 1 ynpasiieHHe, ABTOMaTHu3anus B IPOMBILUIEHHOCTH, ['opHOE n1€en0,

DNeKTpOHHask IPOMBIIUIEHHOCTh, MUKpO3JeKTpoHuKa, Dnekrponuka HTh.

7.4 UnTepHeT-pecypcesl.

. DnexTpoHHO-OubnuoTeuHas cucrema IPRbooks [Dnekrponnsiit pecypc]. - Pexum

nocryna: http://www.iprbookshop.ru/

. Nudopmanmonnas cucrema "EnuHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”

[DnexTpoHHbIl pecypc]. - Pexxum gocryna:

https://elar.urfu.ru/bitstream/10995/4261/3/window_posob_vuz.pdf

. MHpopmanmoHHas CUCTEMBI IOCTYIA K JIEKTPOHHBIM KaTajioram OMOIHoTeK chepbl

obpa3zoBanus u Hayku (MIC OKBCOH)[3nexTponnslii pecypce]. - Pexxum gocrymna:
http://www.vlibrary.ru/

http://ait.mtas.ru - )xypHas «ABTOMaTHKa U TeJIEMEXaHUKa»

5. DnexTponHbIe cnoBapu, Bukunenus, gaitn-ceppep RusMANUAL.RU. htt://nice/artip.ru/,

RadioSovet.ru, Radiolomaster, RadioRadar u np., anexrpoHHbie OMOIMOTEKH, TONCKOBBIC
MmamuHsbl. http://achgaa.ru/files/umk/110802_68/M2_B_DB_4_2/3.3.pdf - ACVYTIIL.

TexHuueckas muTepaTypa

6. http://www.ozon.ru/context/catalog/id/1093535/ - Asromaruka. ACYTII

8.
9.

http://www.adastra.ru/edu/edu-learn/prog/ - Jlekiuu u cemunapsl mo TRACE MOD u T-
Factory

https://techlib.org - DnexTpoHHas 6MOIMOTEKA TEXHUUECKOH JIUTEpaTyphl

http://www.derrick.ru - OcnoBsl mocrpoennst ACY TII B3pbIBOONIAaCHBIX TIPONU3BOCTB

10.https://techlib.org. - Teopetnueckue ocHoBbl moctpoerns ACYTII
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http://window.edu.ru/
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http://www.vlibrary.ru/
http://ait.mtas.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.ozon.ru%2Fcontext%2Fcatalog%2Fid%2F1093535%2F&cc_key=
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https://vk.com/away.php?to=http%3A%2F%2Fwww.derrick.ru%2F%3Ff%3Dbook%26id%3D105%26page%3D3&cc_key=

1 1.http://tema.studentochka.ru/99583.html - XapakrepucTiKa oTpacin pa3paboTKu 1
BHenpeHus ACYTII

7.5 Ilepeyenn npogeccHOHANbHBIX 023 JAHHBIX U HH(POPMAITMOHHO-CIIPABOYHBIX CHCTEM

12.http://www.diss.rsl.ru — BT PT'B - DieKTpOHHbIE BEPCUH TOJIHBIX TEKCTOB JUCCEPTALIUIA
u aBTopedeparoB u3 ¢honma Poccuiickoii rocynapcTBEHHONW OMOIMOTEKH

13.http://www.scopus.com — Sciverse Scopus u3narenbcTa «ub3eup. Hayka n
TexHoJorumy. PedeparuBHas u aHanutuyeckas 6a3a TaHHBIX

14 .http://elibrary.ru — DnekTpoHHast GMOIMOTEKA HAYYHBIX TyOIUKALIUHA.

15.http://polpred.com — O630p CMMU Poccuu u 3apyOexns. IToaHbIe TEKCTHI + aHATNTHKA U3
600 u3ganuii mo 53 orpacisim

16.https://www.gost.ru/portal/gost//home/standarts - denepanbHOE areHTCTBO MO

TCXHUYCCKOMY PETYJINPOBAHHUIO U MCTPOJIOTUHN

17 .http://www.consultant.ru/ - cipaBo4no-mpaBoBas cucteMa Koncynsrant ITmroc

7.6. MeTonnueckue yKa3aHus K 3aHATHAM

18.Xakynos.B.A., Kapsikun A.T., [llanosanos B.A. Opranusanys poeKTHOM IeATENbHOCTH
YHUPHUIIMPOBAHHBIE TPOEKTHI (Moaynu) - (YueOHoe mocobue ), KbBI'Y. - Hanpumnk
2018r. 73 c.

19.Xakynos B.A. MOHUTOPHHT M yIIpaBJI€HHE AaBTOMATU3MPOBAHHBIMH CUCTEMAMHU
(Meronnueckue yka3zaHus k gaboparopHsiM padoram), KbI'Y. - Hanpuuk 2014r. 14 c.

20.Xakynos B.A. CpeicTsa IMCTaHIMOHHOTO MOHUTOPUHIA aBTOMATH3UPOBAHHBIX
YIPaBISAIOUIUX CUCTEM (METOIMYECKU yKa3aHUs 1O MPOBEIEHUIO UCCIIE0BATEIbCKUX
pa6ort), KBI'Y. - Hanpuuk 2014r. 22 c.

21.XakynoB B.A. Yue6HO-BbIUMCIMTEbHAS PaKkTHKa (MeToauueckue ykazanus), KBI'Y. -
Hanpuuk 2014r. 34 c.

22 .Xaxynos.B.A., Kapsaxun A.T., Xakynos T.I'., Kymxosa M.IO. MeTonudeckue yka3aHus
K 1a00paToOpHBIM paboTaM «DJIEKTPOHHbIE YCTpoHcTBa TexHuYeckux cuctem» KbI'Y. -
Hanpuuk 2017T. 23 c.

23.Xakynos. B.A., Kapskun A.T., Kymxoa M.IO. MeTtoauueckue yka3anus K
nabopaTopHbIM paboTaM «MeToabl METPOIOIHYECKOr0 00ECTIEYeHUS B YIIPABICHUH

Texunueckumu cucreMamu» KbI'Y. - Hanpuuk 20171. 23 c.

24 Metonnyeckne yka3aHus K 1a00paTopHbIM 3aHsaTUAM. Xakyaos B.A., Kyamesa B.B.,
XatyxoBa /[.B. MoHUTOpUHT, aHaIK3 U yIpaBieHUuEe ONOTEXHOIOTUYECKUMU

nporeccamu. Meroaudeckue pazpadorku, Hampuuk, 2015, 29c.
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8 MartepunajibHO-TeXHUYECKOE o0ecnevyeHre JUCHUIIIMHBI
OOy4eHHe Mo IUCUUILIMHE OCYIIECTBIISCTCS B CIEIHUAIBHBIX MOMEIICHUAX (ayIUTOPHSIX )

OJI1 IIPpOBEACHUA 3aHATHH JCKIIMOHHOI'O THIIA, 3aHATHH CEMHUHAPCKOI0 THIIA, KYPCOBOI'O

MMPOCKTUPOBAHUA

(BBIIIOJIHEHUSI ~ KYPCOBBIX

pabor),

TPYHIIIOBBIX u HHIAWBHUAYAJIbHBIX

KOHCYHbTaHHﬁ, TCKYLICTO KOHTPOJA H HpOMC)KYTO‘IHOﬁ arrecraiuu, a TaKXKC HMMCIOTCA

INOMCIICHUA IJIA CaMOCTOSTEILHOMI paGOTbI " IOMCHICHUC IUIA XPAHCHUA U HpOCI)I/IJIaKTI/I‘-IeCKOI‘O

o0cImy)KMBaHUsI y4eOHOro 00OpYyIOBaHMS.

TTomerenus

JIIA CaMOCTOSITEILHOM pa6OTBI

OCHAIICHbl KOMITBIOTEPHON TEXHMKOM C BO3MOXKHOCTBIO MOAKIIOUEeHUs K ceth "MuTepHer" u

obecrieueHneM

JOCTylla B DJEKTPOHHYIO

UH(POPMALIMOHHO-00pa30BATEIbHYIO  CPEIy

opranusanuy. MarepuaibHOE U IPOrpaMMHOE 00ECIIEYEHUE MIPEACTaBICHO B TaOIHLIE.

Tun ayauropuu,

ObopynoBaHue U HHBEHTApb

IIporpamMHoe oGecnieyeHue

pacnoJioKeHue ayIuTOpPHH
VYyeOnas 1. Cronsl - 20 . Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aynuropuss 1 | 2. Crynesa — 21 wr. PowerPoint u mp.)
MIPOBEJICHUS 3. TlepconampHble KoMmIbioTepbl - | [Iporpammser mms pabotsl ¢ PDF (Acrobat Reader, Sumatra
3aHATHIA 10 . PDF, stduviewer) (cB0OOIHOE pacpOCTpaHCHHE)
CEMHHAPCKOT0 4. CereBoe oOopynoBanue mist | Apxuatopsl(7zip, WinRaR) (cBoboqHOE pacnpocTpaHeHue)
tunma  103a  aya. | xommyTanuu U noctyna B Internet | Delphi XE2 Professional Ne munensun (License Certificate
(Ycnosusiii Homep | Cisco — 1 mT. Number) 207406
Ne2; 360004, | 5. Ilepenocusle yHuuuupoBanHsie | Dev-C++ cBoOonHas HMHTErpUpOBaHHAs cpega pa3pabOTKH
Kabapauso- MOAYJIH Ha OCHOBE | NMPWIOXKEHUH U1 s3bIKOB mporpamMmupoBaHus C/C++.
Bankapckas MUKpOKOHTpouepoB (12 mmr.), | (cBoOOmHOE pacmpocTpaHEeHHUE)
Pecmry6nuka, npyrux (12 mr.) smexrponsabix win | Python 3.6 IDEPy Charm Professional Edition sBnsercs
r. Hampumk,  yo. | 3J€KTPOMEXaHHMYECKHX YCTPOMCTB | OecraTHBIM JUIsi 00pa30BaTEIbHBIX YUPEXKICHNH (CBOOOAHOE
YepHBIIEBCKOTO, | aBTOMAaTH3aIHH, BU3yaIM3allMH | PAacTIpOCTPAHEHNUE)
. 173) pe3ynpTatoB,  MoHHTOpuHTa Ha | Cpema s paspaborkum  ArduinolDE  (cBoOomHOE
OCHOBE LM(POBBIX, aHAJIOTOBBIX | PACIPOCTPAHEHHUE)
JaT4ukoB u  JOp., KkoHkpeTHas | Ubuntu Jlunensuss GPL (cBoOomHOEe pacmpocTpaHEHHE).
HOMEHKJIaTypa monyneii, | Lazarus (FreePascal) RAD IDE(cBo601HOE
yCTaHABJIMBAEMbIX B ayJMTOPHH, | PaCIHpPOCTPaHEHHE)
3aBucuT OT  TeMbl  3aHaTHi. | KOMIIAC-3D LT CAIIP ansa yueOHBIX menei, obneryeHHas
OOmenHblli  (oHJ cTeHIOB U | Bepcus  mpodeccuoHanbHoid  cucteMbl  KOMITAC-3D.
YHADUITUPOBAHHBIX Moxyneit | (cBobomHoe  pacmpoctpaHeHme). InkScape  BekTOpHBII
xpanutcs B aya. 114 (YcioBHbli | rpadudeckuii peqakTop (CBOOOIHOE pacTipoCTpaHCHHUE)
HOMep Ne2; 360004, KabGapmmuo- | 3D-pemakrop Blender (cBoGomHOE pacmpocTpaHeHHUE)
Banxapckas Pecrrybmuka, | Simple-Scada 2 oTkpelTas  Bepcus ¢ 0a30BBIM
r. Hanpumk, yn. YepHsimesckoro, | (GyHKIHOHAIOM, 64 Tera (CBOOOIHOE pacnpocTpaHeHHe)
n. 173) B merammmueckoMm mkady, | Cpena paspabotku ans MukpokoHTpoiurepoB AVR Studio
HOJ] 3aMKOM M HCIIOJB3YIOTCS BO | (CBOOOJTHOE pacmpoCTpaHEHHE)
BpeMs JIGKIIMOHHBIX 3aHATHH. Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
6. ITpoexTop. limited EDUCATIONAL version. Free (cBoGomgHOE
7. HoyTOyxk. pacmpocTpaHeHue)
8. laTepakTUBHAS JOCKA. Cpena ans  paspabotku  Arduino IDE  (cBoGomHOE
9. VYuebHble CTEH]IbI (w3 | pacmpocTpaHeHue)
yHuHUUMpoBaHHBIX Moxysei) mnst | OpenCV  (cBoOongnoe pacnpocrpanenue).  Qt(cBobomHoe
KOMIUIEKCHOH OTIAIKH U | pacnpocTpaHeHHe)
UCTIBITAaHUH POTPaMMHO-
anmapaTHbIX YIIPABIISONINX
KOMIUIEKCOB.
VYuebnas 1. Ctonel - 20 mr. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aymuropus s | 2. Crymes — 21 . PowerPoint u mp.)
MIPOBEICHUS 3. Ilepconampuble KoMmmbioTepsl - | [Iporpammsr mams pabotst ¢ PDF (Acrobat Reader, Sumatra
3aHATHHA 10 mmT. PDF, stduviewer) (cBo6oHOE pacmpocTpaHeHHE)
JIEKIHOHHOT O 4. CereBoe ob6opymoBanme s | ApxuBatopsl(7zip, WinRaR) (cBo6ogHOE pacipocTpaHeHHE)
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tuna 103a  ayn. | kommyrtamuu u goctyna B Internet | Delphi XE2 Professional Ne munensun (License Certificate
(Ycnosusiit Homep | Cisco — 1 mrt. Number) 207406
No2; 360004, | 5. IlepenocHsie yauduimupoBanueie | Dev-C++ cBoOOgHAs WHTETPHPOBAHHAS cpena pa3paboTKH
Kabapauao- MOZAYJIH Ha OCHOBE | MPIJIOKEHUH U1 sI3BIKOB  TporpammupoBanusi C/C++.
Bankapckas MUKpOKOHTpoutepoB (12 mmt.), | (cBoOOmHOE pacmpocTpaHEeHHE )
Pecry6nuka, npyrux (12 mr.) smexrponssix win | Python 3.6 IDEPy Charm Professional Edition sBnsercs
r. Hampumk,  yiI. | SEeKTPOMEXaHWYECKHX YCTPOHCTB | OecIIaTHBIM Uil 00pa30BaTEeNBHBIX YUPEKICHUH (CBOOOTHOE
YepHBIIIEBCKOTO, | aBTOMAaTH3aIHH, BU3YaIHM3ALH | PAaCIIPOCTPAHCHNUE)
. 173) pe3yJbTaToB, Monutopunra Ha | Cpema  ansa paspabotku  ArduinolDE  (cBoGoaHOe
OCHOBE LHM(POBHIX, aHAJIOTOBBIX | PACIPOCTPAHEHHUE)
JaT4YuKOB W  np., koHkpertHas | Ubuntu Jlunensus GPL (cBoOomHOe pacmpocTpaHEHUE).
HOMEHKJIaTypa Monyneii, | Lazarus (FreePascal) RAD IDE(cBoG0oHOE
YCTaHaBIMBAEMBIX B ayIAMTOPHH, | PacHpOCTpaHEHHE)
3apucut ot  Tembl  3aHATHHA. | KOMITAC-3D LT CAIIP mis yueOHBIX meseid, oOerdyeHHas
OOmenHbIlT  QOHA cTeHAOB U | Bepcus  npodeccmonanpHoi  cuctemsl  KOMITAC-3D.
YHUPHUIHPOBAHHBIX Moxyneil | (cBobogHoe  pacmpocrpaHeHme). InkScape  BekTOpHBIA
xpanurcs B aya. 114 (YciomHbli | rpadudeckuii peqakTop (CBOOOIHOE pacTpoCTpaHEHNUE)
Homep Ne2; 360004, Kabapmmuo- | 3D-pemaktop Blender (cBoGomHOE pacmpocTpaHeHue)
Banxapckas PecrryOmmka, | Simple-Scada 2 oTkpeiTaz  Bepcuss ¢ 0a30BBIM
r. Hanpuuk, yn. YepHsimieBckoro, | ¢hyHKIHOHAIOM, 64 Tera (CBOOOTHOE pacpOCTpaHEHHE)
n. 173) B merammmueckom mikady, | Cpema paspaboTku st MUKpokoHTposurepoB AVR Studio
IOJT 3aMKOM M HCIOJIB3YIOTCS BO | (CBOOOAHOE pacmpocTpaHEHHE)
BpeMsI JICKIIMOHHBIX 3aHATHH. Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
6. ITpoexTop. limited EDUCATIONAL version. Free (cBoOomHOe
7. HoytOyxk. pacmpocTpaHeHue)
8. lHTepakTBHAS JOCKA. Cpema gms  paspabotku  Arduino IDE  (cBoGomnoe
9. YueOHbIe CTCHIIBI (13 | pacmpocTpaHeHne)
yHuuIupoBaHHEIX Moxyinei) mit | OpenCV  (cBobomHoe pacmpoctpaneHue). Qt(cBobomHOE
KOMIUIEKCHOH OTIAIKH U | pacnpocTpaHEHHE).
UCTIBITAaHHI MPOTPaMMHO-
anmapaTHBIX YTIPABISFOIIAX
KOMIUIEKCOB.
YyeOnas 1. Crombl - 20 mT. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aymuropus  amd | 2. Crynes — 21 . PowerPoint u mp.)
MIPOBEICHUS 3. IlepconanbHble KoMmbioTepsl - | [Iporpammsr mms pabotsl ¢ PDF (Acrobat Reader, Sumatra
3aHATHIA 10 . PDF, stduviewer) (cBo6oHOE pacnpocTpaHeHHE)
KypCOBOTO 4. CeteBoe obOopynoBanue g | ApxusaTtopsl(7zip, WinRaR) (cBoGoaHOE pactipocTpaHeHue)
MIPOCKTHPOBAHUS kommyTanmd U poctyma B Internet | Delphi XE2 Professional Ne mmmensun (License Certificate
1036 ayn. | Cisco — 1 mir. Number) 207406
(Ycnosusiit Homep | 5. IlepeHocHble yau¢unuposanusie | Dev-C++ cBoOoxHass MHTETpHpOBaHHas cpena pa3pabOTKH
Ne2; 360004, | moxynu Ha OCHOBE | MPWIOXKEHUH s A3bIKOB nporpammupoBanusi C/C++.
Kabapauao- MHUKpOKOHTpouepoB (12 mr.), | (cBoOOmHOE pacmpocTpaHEeHHUE)
Bankapckas npyrux (12 mr.) smexkrponsbix win | Python 3.6 IDEPy Charm Professional Edition sBnsercs
Pecry6inuka, JIEKTPOMEXAaHMUECKUX YCTPOMCTB | OecIulaTHBIM AJs 00pa30oBaTeIbHbBIX YUPEkACHUH (CBOOOIHOE
r. Hanpumk,  yn. | aBromMarusanmm, BU3yaIM3allMK | PacIpPOCTPAHEHHUE)
UYepHBIEBCKOT0, | pe3ynpTaToB,  MoHHTOpuHra Ha | Cpema  mis  paspabotku  ArduinolDE  (cBoGomnoe
. 173) OCHOBE LHM(POBBIX, aHAJIOTOBBIX | PACIPOCTPAHEHHUE)
JaT4ukoB u  Jap., koHkpeTHas | Ubuntu Jlunensuss GPL (cBoOGomHOe pacmpocTpaHEeHHE).
HOMEHKJIaTypa monyneii, | Lazarus (FreePascal) RAD IDE(cBo601HOE
YCTaHABIMBAaEMBIX B ayIWTOPHH, | PaCHpPOCTPaHEHHE)
3apucuT or  Tembl  3aHsATHA. | KOMITAC-3D LT CAIIP mis y4eOHBIX meleid, o0JierycHHast
OOmenHbIlt  (poHI cTeHZOB W | Bepcus  mpodeccroHanbHold  cucteMel  KOMITAC-3D.
YHU(HUINPOBAHHBIX Mmoxayneit | (cBobomHoe — pacnpoctpaHenue). InkScape  BekTOpHBIH

xpaHutcs B ayn. 114 (YcnosHblid
Homep Ne2; 360004, KabGapauno-
Bankxapckas Pecmy6Ginika,
r. Hanpuuk, yn. YepHbleBckoro,
n. 173) B metammueckoM mkady,
10JI 3aMKOM M HCIIOJIB3YIOTCSI BO
BpEMs JICKIIMOHHBIX 3aHSTHIL.

6.YyebHble CTEHJIBI (u3
YHU(HUIUPOBAHHBIX MOAYJICH) s
KOMIUIEKCHOHM OTIAJKH u

rpadudeckuil penaktop (CBOOOIHOE PacIpOCTPaHECHHUE)
3D-penaktop Blender (cBoboaHOE pacmpocTpaHeHue)
Simple-Scada 2 OTKpeITag Bepcusi C  0a30BBIM
¢dbyHkimonanom, 64 tera (CB00O0HOE pacIPOCTpaHEHUE)
Cpena pa3paboTku s MUKpOKOHTpoiuiepoB AVR Studio
(cBOOOIHOE pacpOCTpaHEHUE)

MasterSCADA 3.X RT32 - 6ecrutatHass SCADA nHa 32 To4ku
(cBoOOIHOE pacnpocTpaHeHHe)

Cpena pazpadotku FLProg (cBo6omHOE pactpocTpaHeHHe)
IMponykrtst  MICROCOFT  (Desktop Education ALNG
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HUCIBITAHUH
anmapaTHbIX
KOMIIJIEKCOB.

POrpaMMHO-
YIPABISFOLINX

LicSaPk OLVS Academic Edition Enterprise) mommucka
(Open Value Subscription) Ne V 2123829

ITporpamma FluidSim pa3spaborana komnanueit FestoDidactic
(cBOOOIHOE pacTIpoCTpaHEeHNUE)

Muoro mpoxomHoit  accemOmep FASM  (cBoGomnOe
pacrmpocTpaHeHue)

P-CAD — cucrema aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS
anekrporuku (EDA) (cBoOomHOE pactpocTpaHeHHE)
[Tporpamma ajst aHaJIOrOBOTO M IU(POBOr0 MOAEIUPOBAHUS
NIEKTPUYECKUX M DJEKTPOHHBIX  nereil  Micro-Cap
(cBOOOAHOE pacnpoCTpaHEHUE)

CASE-cpencrBa  aBTOMaTH3MPOBAaHHOI'O —TPOEKTHPOBAHMS,
MOJICTIMPOBaHMSI W aHalu3a  KOMIIBIOTEPHBIX  ceTeil
NetCracker 4.1 (cBobomnoe pacmpocrtpanenue). Star UML
penakrop nuarpaMm (CBOOOIHOE pacIpoCTpaHCHHE)

Python 3.6 IDE PyCharmProfessionalEdition sBmseTcs
OecrTaTHEIM 111 00pa30BaTENBHBIX YUPEKACHUH (CBOOOIHOE
pacrpocTpaHeHune)

NetworkNotepad mporpamMmma aisi COCTaBIICHHS CETEBBIX
nuarpaMm (CBOOOIHOE PacpOCTPAHECHHUE)

DiagramDesigner (cBoOOIHOE pacmpocTpaHeHue).
CiscoPacketTracer  OecrutatHas  Bepcust  (CBOOOmHOE
pacmpocTpaHeHue)

OpNet IT GuruAcademicEdition 6ecruiatHas akagemMuyeckast
Bepcus (CBOOOTHOE pacpOCTpaHEHHE)

Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
limited EDUCATIONAL version. Free (cBoOomHOE

pacmpocTpaHeHue)
Cpema mms  paspabotku  Arduino IDE  (cBoGomnoe
pacmpocTpaHeHue)
OpenCV (cBobomHoe pacmpoctpaneHue). Qt(cBobomgHOE
pacmpocTpaHeHue)
DeductorStudioAcademic 5.3 sBisiercss OecriiaTHBIM /ISt
00pa30BaTeNbHBIX YUPEKACHUHI (cBOOOHOE
pacmpocTpaHeHue)

StrawberryProlog (cBo6oaHOE pacnipocTpaHEeHNUE)
MagicPlotStudent (cBo6ogHOEe pacmpocTtpaHenue). Terminal
(cBOOOIHOE pacTIpOCTpaHCHNUE)

9. Ocob0enHnocTHn opranusanum 06p830BaTeJILHOF0 npouecca 1Jjist *UHBaJuJa0B U JIUII €
OrpaHUYCeHHBIMHA BO3MOKHOCTAMMU 310POBbS

I[J'IH CTYACHTOB C OIrpaHHUYCHHBIMH BO3MOKHOCTAMU 300POBBA CO3JaHbI CIICIHAJIBHBIC

ycioBuss i TIOJIYYCHUA 06p330BaHI/I$I. B

neirsix  AJOCTYIMHOCTU IOJYYCHHS  BBICHICTO

o0Opa3zoBaHusl MO OOpa30BaTEIbHBIM MPOTPAMMaM WHBAIUJAMU U JIMIIAMUA C OTPaHUYEHHBIMU

BO3MOXHOCTAMHU 3J0POBbs YHUBEPCUTETOM oOecreynBaeTcs:

1. AJ'IBTepHaTI/IBHaSI BEpcCus O(bI/II_II/IaJ'IBHOFO caliTa B ceTHu ((I/IHTepHCT» JJIsA

CIa00BUIAIINX

2. 171 MHBAJIMI0B C HAPYLIEHUSIMU 3peHHUs (C1a00BUASILINE, CIIEIbIE)

- TPUCYTCTBHE AaCCHUCTEHTA, OKA3bIBAIOIIEr0 OOydaromeMycsi HEOOXOIUMYIO MOMOIIb,

IIY6J'II/IpOBaHI/IC BCIIYX CHp&BO‘lHOﬁ HH(bOpMaHI/IH 0 pacCliuCaHuun y‘{e6HBIX SaHHTHﬁ; HaJIM4ue

CpeacTe Myl YCHJIICHUA OCTATOYHOIO 3PCHUA, 6pa17meBc1<0171 KOMHBIOTCpHOfI TCXHHUKU,
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BUJICOYBEIMUUTENCH, TMPOrpaMM HEBH3YAJILHOTO JOCTylma K HWH(pOpManuu, MOporpaMmm-
CHUHTE3aTOPOB PEUYH U JAPYTUX TEXHUUYECKUX CPEJCTB MpHeMa-niepenaun yaeOHol napopMaiiuu B
JOCTYITHBIX OPMaXx JUIst CTYJACHTOB C HAPYIICHUSIMH 3PSHHSI,

- 3aJIaH¥sl IS BBITIOJIHEHHS Ha 9K3aMEHE 3aYMTHIBAIOTCS ACCUCTEHTOM;

- THCHMCHHBIC 3aJaHUs BBITIONHSAIOTCS Ha Oymare, HAJWKTOBBIBAIOTCS ACCUCTCHTY
00yyJaromumcs;

3.8 WHBAIMIOB W JIMIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBSI IO CIIYXY
(cmabocnpIamue, TIyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYICHTY HEOOXOAUMYIO
TEXHHYECKYI0 TIOMOIIb C Y4YeTOM WHIMBHIYAIbHBIX OCOOCHHOCTEH (OH TOMOTaeT 3aHATh
pabodee MeCTO, MepeABUTATLCS, MPOYUTATh U OPOPMUTH 3a/IaHKE, B TOM YHCIIC 3aITUCHIBAS 10T
TUKTOBKY);

- 3a4eT/3K3aMCH IPOBOIUTCS B TUCBMEHHOM (hopMme;

4. Jlns MHBAIMIOB W JIAI C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbS, MMEIOIIUX
HApYIICHUS OMOPHO-JBUTATEILHOTO armapaTa, CO3JaHbl MaTepPHATbHO-TCXHUYCCKHE YCIIOBHS
00eCIeurBarIIMe BO3MOXKHOCTh OECHpPENsATCTBEHHOTO JOCTyNa OOy4arolmuxcsi B y4eOHbIC
MIOMEIICHUS, OOBEKTY NHUTAHUsS, TyaJeTHbIC W JPYrUe TMOMEIICHUS YHHBEPCHTETA, a TaKKe
npeObIBaHMS B YKa3aHHBIX TIOMEIICHHSIX (HATHYME PACIIUPEHHBIX JBEPHBIX MTPOEMOB, TOPYIHEH
U IPYrUX NPUCIOCOOICHUI).

- THUCbMEHHBIC 3aJaHUS BBHIMOJHSIIOTCS HA KOMIBIOTEPE CO CHEIUAIN3HPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM UM HaIUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKETIAaHHWIO CTYACHTA YK3aMEH IPOBOUTCS B YCTHOU (hopMme.

OO0yyJaronuecs w3 YHCIIa JUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMHU 3I0POBbSI 00SCTICUSHBI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu B (hopMax, aJanTHUPOBAHHBIX K OTPaHHUYEHUSIM

HX 300POBbA.

10. JIuct u3MeHeHUil (10NOJIHEHNH).
B pabouyto IIporpamMmy o JUCLUILINHE «OCHOBBI TUAPABIUKA U

TUIPOITHEBMOABTOMATUKM» 110 HAIPaBJIEHUIO OAroToBkH 27.03.04 YnpaBieHne B TEXHUYECKUX
cucreMax. (crnenuanbHocTH) (oOpa3oBaTtenbHas mporpamMma HMHQOpManmoHHBIE TEXHOJIIOTUH B

yIpaBiIeHUN TEXHUUECKUMHU cucTteMamu ) Ha 2023— 2024 y4eOHblii roj

Ne | Dnement (mynkT) PTIL [Tepeuenn BHOCUMBIX | [Ipumeuanue
n/m W3MEHEHUH!
(monosHEeHMiN)
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OO0cyx/ieHa U peKOMEHI0BaHa Ha 3aceanuu kagenpsl  MHDOpMANMOHHBIX TEXHOJIOTUHN B
YIIPaBJICHUU TEXHUYCCKUMH CUCTEMaMHU

HaNUMCHOBAaHHUC Ka(l)eapm

poTOKOJ Ne OT « » 2021 r.
3aBenyromuit kadenpoit B.A. XakyinoB

IIOAIIUCH pacum(prBKa IIOAIINCHU Jaara
CoriracoBaHo:

3aBenyronuil OTAEIOM KOMITJIEKTOBAHUS
Hay4YHOH
OUOJINOTEKHU

JINYHasA MMOAINHCH pacmmbpom(a IoAIMHUCH Jara

*[Ipumedanue: npu BHeCeHNH n3MeHeHni B 11.7.1.PT1J]
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