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1. Lesan u 32124 0CBOEHM S JUCUMILIMHBI (MOXYJIA).
ens mpenonaBanus AUCHUIUIMHBI «OCHOBBI THAPABIUKHA W THUIPOITHEBMOABTOMATHKU)

3aKJII0YAeTCsl B TOM, YTOOBI J1aTh CTyJAEHTaM MpodeccHOoHaNbHbIC 3HAHMS, YMEHHUS U HaBBIKH B
00J1aCTH TIOCTPOEHUSI U MPUMEHEHHS 3JIEMEHTOB CJIOKHBIX CUCTEM T'HJIPOITHEBMOABTOMATUKU B
3a/1a4axX MPOCKTHPOBAHUS, aHAIU3a M ONTUMHU3AIUU (YHKIIMOHATHHBIX U 00ECICYMBAIOIINX
MOJICUCTEM  ABTOMATHU3MPOBAHHBIX  CHUCTEM  YIPaBJICHUS  TEXHUYECKUMHU  OOBEKTaMU;
CaMOCTOSITENILHOTO TUTAHUPOBAHUS u [IPOBEICHUS UCCIICZIOBaHUM CUCTEM
TUIPOITHEBMOABTOMATHUKH, PEIIEHNE TUIIOBBIX MPUKIAAHBIX 33]a4; JaTh TEOPETUUECKHE 3HAHUS
U TPAKTUYECKHUE METOJbl MOJAETUPOBAHUS THIPOMTHEBMOABTOMATUKHM B CHCTEMax YIPaBICHUS,
ACTMeKThl MpH paboTe ¢ MOMACNSIMU CHCTEM THAPOITHEBMOABTOMATHKH; NPUOOpETCHHE U
npopaboTKa CTyIEHTaMU KOMIETEHIUH, HEOOXOIUMBIX JJIsi YCHEIIHOTO YCBOCHHS OCHOBHOM
o0pa3oBaTenbHOI MporpaMMbl OakanaBpuaTa 1o J1aHHOMY HalpaBlIeHUS U MPOQPIIIO.

OCHOBHBIMU 337la4aMH W3Y4YEHUS] NUCIMILUIUHBI SBISIIOTCA: OCBOCHUE DJIEMEHTOB M Y3JIOB
TUAPABIMKKA W TUIPOIHEBMOABTOMATHKUA TMPU MPOSKTHPOBAHUM, AHAIM3E€ W ONTHMHU3ALUU
ABTOMATU3UPOBAHHBIX CHCTEM YIPABJICHHS TEXHOJIOTUYECKUMHU MPOIIECCAMHU.

JucuumnnuHa «OCHOBBI THAPABINKUA U TUIPOIMHEBMOABTOMATUKMUY TO3BOJIUT PACIIUPUTH
TEOPETUYECKYIO IMOATOTOBKY OakaliaBpa, yriyOUTh 3HAHHE MPUKIIAJHBIX BOIIPOCOB, CBSI3aHHBIX C
WCIIOJIb30BAHUEM  YCTPOMCTB  THUIAPABIMKA W  THUAPOIMHEBMOABTOMATHUKHM B  COCTaBe
ABTOMAaTU3UPOBAHHBIX CHUCTEM YIPABICHHUS TEXHOJOTMYECKUMHU MPOLECCAaMU ISl PEeLIEHUs

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

2. Mecto aucuuniaunsl B crpykrype OOII BIIO.

Hucuumnnuaa  «OCHOBBI  THUAPABIMKM W TUAPONMHEBMOABTOMATHKWY  SIBISETCS
CaMOCTOSITENIbHBIM MOJYJIEM, OTHOCUTCS K 6a30BOM 4YacTH NMpOQPecCHOHANBHOIO IUKIIAa OCHOBHOM

obpazoBarenbHoi iporpammsel (OOIT BO) 6akanaBpa, siBiasieTcst 00s3aTeIbHOM.

3. TpeGoBaHus K pe3yJabTaTaM OCBOEHUS COEPKAHUS U CHUIIIHHBI.

B coBokymHoCTH ¢ apyrumu aucturuimHamMu npoduis «MHopmMarmoHHbie TEXHOJIOTHH B
VOPaBICHUN  TEXHUYECKUMH  CHCTEMaMMW»  JuciuIiimHa  «OCHOBBI  THIPABIUKH |
THAPOITHEBMOABTOMATUKW)»  HampaBlieHa Ha  (OPMUPOBAHHE  DIEMEHTOB  CIEAYIOIINX
komrereHmii B cootBerctBu ¢ ®I'OC BO u OIIOII BO mno HampaBieHUIO NOATOTOBKHU
27.03.04. YnpaBieHue B TEXHUUECKUX cUcTeMax. [Ipu 0CBOEHMHU JUCHUIIIIMHBI CTYI€HTHI MOTYT

MIPOJEMOHCTPUPOBATh 00001IeHHbIe Tpya0Bble GyHKIMU (OTD):

OIIK OBIIENNPO®ECCHUOHAJIBHBIE KOMIIETEHIINUA
OIIK-8 CriocoOeH BBIMTOTHATH HANAJKY U3MEPUTEIBHBIX U YIPABIISIONIUX
CPEICTB M KOMIUIEKCOB, OCYILECTBIISITh UX PETJIAMEHTHOE
00CITy’)KUBaHHE




OTIK-9 Crioco0OeH BBINOIHATH SKCIEPUMEHTSHI 110 3alaHHBIM METOJIUKAM U
00pabaTbIBaTh Pe3ybTaThl C IPUMEHEHUEM COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOIMH M TEXHUYECKHX CPEJICTB

OIK-10 CrnocobeH pa3padatbiBaTh (Ha OCHOBE JIEHCTBYIOIIUX CTAaHAAPTOB)
TEXHUYECKYIO JIOKYyMEHTAINIO (B TOM YHCIIE B SJICKTPOHHOM BHUJIC) JIJIS
perIaMeHTHOTO 00CTYKUBAHUS CUCTEM U CPEJCTB KOHTPOJIA,
ABTOMATH3AIIMH U YIIPABJICHUS

B pesynbprare u3ydeHus: AUCLUIIINHBI CTYACHT JOJKECH

3HaTh:

e [peAMET IMAPO— U ITHEBMOIIPUBOA

e 00BEMHBIH rUpaBINYECKUN TPUBOJL

® THJIpaBIMYECKas alrapaTypa yIpaBJICHUs, PEryJIUpOBaHUS U 3aIUTHI

® pEryJMpoBaHUE IIapaMeTPOB ruaporepesayd

® THUJIPABIMYECKUN CIEASAIINN IPUBOJ

® [IHEBMATUYECKUI IIPUBOJ

® KaK BHEJPATH Pe3yJbTaThl pa3pabOTOK CPEICTB U CUCTEM aBTOMATH3allMU U YIIPaBJICHUS B
IIPOU3BOCTBO;

® Kak pa3paboTaTh U U3rOTOBUTH CTEHBI JUIsl KOMIUIEKCHOW OTJIaK/ ¥ UCIIBITAHUH
IIPOrPaMMHO-ANIAPATHBIX YIPABJISAIOIUX KOMIIJIEKCOB;

® KakK BBINOJHUTh MOHTaX, HAJAJKy, HACTPOHKY, IPOBEPKY U CAauy ONBITHBIX 00pa31oB
IIPOTrpaMMHO-ANIMAPATHBIX CPEJICTB U KOMIIEKCOB aBTOMATHU3ALlMU U YIIPABIICHNUS,
YMmern:

MIPUMEHSATH NIPEAMET THIPO— U THEBMOIIPUBOJA
HNPUMEHSTh 00ObEMHBIN TMAPABINYECKUNA TPUBOT

WCIIOJIB30BaTh TMAPABINYECKYIO AINIAPATypPy YIPABICHHUS, PETYJIUPOBAHUS U 3aIUTHI
MCIIOJIb30BaTh PEryJIUPOBAaHUE APAMETPOB THAPOIIEpEIad

UCIIOJIB30BaTh TUAPABINYECKAN CIEIAIINN IIPUBOL

UCIIOJIB30BATh THEBMATUYECKUI IIPUBOJL

OpraHu30BaTh BHEAPEHHUE PE3YJIbTAaTOB Pa3pabOTOK CPEJCTB U CUCTEM aBTOMAaTHU3ALUU U

ynpaBneHI/m B HpOI/I3BOJICTBO;

® yYacTBOBAaTh B Pa3palbOTKe U U3TOTOBICHUH CTEHAOB JUISI KOMITJIEKCHOUW OTIAIKU U
I/ICHBITaHI/Iﬁ HpOFpaMMHO-aHHapaTHBIX yr[paBJ'ISIIOII_[I/IX KOMIIJIEKCOB,

® y4acTBOBaTh B MOHTaX€E, HaNaJIKe, HACTPONKE, IPOBEPKE U CJlaue OMBITHBIX 00Pa3IoB
nporpaMMHo-annapaTHHx CpC}ICTB 1 KOMIIJICKCOB aBTOMAaTHU3aIlluu N ynpaBneHI/m;
Baagern:

® CIOCOOHOCTHIO MPUMEHSTH MPEAMET FHAPO— U MTHEBMOIIPUBOJIA

®  CIOCOOHOCTHIO MPUMEHATh OOBEMHBIN THAPABINYECKUI PUBOJL

e CrOCOOHOCTBIO UCMOJIB30BaTh TMAPABINYECKYIO allllapaTypy yIpaBiIeHUs, peryJIupoBaHus U
3aIUTHI

e CcrocOOHOCTBIO UCIIOJIB30BAaTh PETYIUPOBAHHE APaMETPOB THIpOIepeaay




CITOCOOHOCTBIO MCTIOIB30BATh TUAPABIMYCCKUIN CICISITUNA TPUBO/T
CITOCOOHOCTBIO MCTOIB30BaTh ITHEBMATHYCCKUN TTPUBOJ]
CITOCOOHOCTBIO YYaCTBOBATh B pPa3paO0TKe M M3TOTOBJICHUU CTEHIOB JIJIT KOMIIEKCHOM

OTJIAJIKU U UCIIBITAHUI IIPOrPAMMHO-ANIAPATHBIX YIIPABJIAIOINX KOMILJIEKCOB;

CIIOCOOHOCTBIO pa3pa60TaTL N U3TrOTOBUTH CTCHIBI JJIA KOMIIJICKCHOM OTJIaaAKH 1 HCITBITAHUH

IMpOrpaMMHO-aIIAapPaTHBIX YIIPABIAIOMIUX KOMIIJICKCOB,

CIIOCOOHOCTBIO BBIIIOJIHUTH MOHTaX, HAJIAAKY, HaCTPOﬁKy, IIPOBCPKY U CAav1y OIIBITHBIX

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

4. Conep:kanue ¥ CTPYKTYpa IMCHHUILIMHBI (MOAYJIfA).

4.1. Conep:xanue pa3iesoB M CUUILIHHBI.

DopMm
upyem
No ai
KOMIIE
pa | Haumenos Oueno
TEHIHA
qHBIe
310 a”ue Coneprkanue pasnena q
cpencr
el asnena
pasz (dacTp Ba
a KOMIIE
TEHITH
W)

1 2 3 4
[Mpeamer | Kpatkas HUCTOpUUECKast CIpaBKa. [Mpumenenue | OIIK- | maGopa
THAPO— M | TUAPOMAIIMH, THAPONPUBOAOB M THUIPOABTOMATHKU B | 8 TOpHas
ITHEBMOTIP | COBPEMCHHOM  MAIIMHOCTPOCHHM W B  KOMIUICKCHOU pabora,
UBOJA MEXaHM3allM U aBTOMATH3allMd TOPHOTO IPOU3BOJICTBA TECTHI,

BHenpenne pe3ynbTaToB pa3padOTOK CPEICTB M CHCTEM BOIIPOC
aBTOMATHU3AIlMK U  YIIPABICHUS B IIPOU3BOJICTBO Bl Ha
(TOTOBHOCTBIO K BHEIPECHHIO pPE3yJbTAaTOB pPa3pabOTOK KOJUJIOK
1 CPEICTB M CHUCTEM aBTOMAaTH3allUd M YIpPaBIEeHUS B BUYME,
MIPOU3BOJICTBO, TOTOBHOCTBIO y9acTBOBATh B pa3pabOTKe U 3a4yer

W3TOTOBJIEHUM CTEHJOB MJI1 KOMIUIEKCHOM OTIanKu u
UCHBITAHUN  MPOTPaMMHO-ANNapaTHBIX  YIPaBIISIOMIINX
KOMIIJIEKCOB, CIIOCOOHOCTBIO Yy4YacTBOBaTb B MOHTAaXe,
HaJlagKke, HacTpOMKe, TMPOBEpPKE M CJaye OIMBITHBIX
00pa3ioB IIPOrpPaMMHO-aIapaTHBIX CPEICTB u
KOMIUIEKCOB aBTOMAaTH3aIlUU U YIIPaBIECHU)




O6bemubl | OcHoBHBIe TOHATHA. [lpuHnun nedictBust o6wsemuoro | OIIK- | maGopa
i ruaponpuBoaa. (OCHOBHBIE pacyeTHblE 3aBUCUMOCTH, | 8 TOpHas
ruapaBiu | 6amanc momrHocTH M KIIJ o6vemuoli rumpomnepenaum, | OIIK- | pabora,
YECKUM CTPYKTYpHBIE U NPUHIUIHAIBHBIE CXEMbI FHAponepeaayy, | 9 TECTBHI,
MPUBO/JI paboune KUJIKOCTH rujponepeaay. Buenpenue | OIIK- | Bonpoc

pe3yJIbTaTOB pa3paboTok CpENCTB u cuctem | 10 bl  Ha

aBTOMATHU3allM U YIIPaBICHUS B IIPOU3BOJICTBO KOJIJIOK

(TOTOBHOCTBIO K BHEIPEHHUIO pE3yIbTaTOB pPa3pabOTOK BUYME,

CPEICTB M CHCTEM aBTOMAaTU3allMd M YIpPaBIEHUS B 3a4yeT

IPOM3BOJICTBO, TOTOBHOCTBIO YUaCTBOBATh B pa3paboOTKe U

W3TOTOBJICHUM CTEHJOB JMJI KOMIUIEKCHOM OTJIaAKu U

UCHBITAHUN  NPOrPpaMMHO-ANNAPATHBIX  YIPaBJISIOLIMX

KOMIUIEKCOB, CIIOCOOHOCTBbIO Y4acTBOBaTh B MOHTAaXKe,

HaJlaJKe, HacTpPOHKe, IPOBEPKE M CAAYe ONBITHBIX

00pa31oB IPOrpaMMHO-AIAPATHBIX CpeICTB u

KOMIUIEKCOB aBTOMAaTH3alluU U YIIPaBJIEHUS)
I'mapaBnu | Tunbsl, KOHCTPYKLUS U YCIIOBHBIE 0003HaueHHs KpaHoBbIX, | OIIK- | mabGopa
qyeckas 30JIOTHUKOBBIX W KIAMaHHBIX  pacrpeaenuTenei. | 8 TOpHas
anmaparyp | [Ipenoxpanutensasle, mnepenuBHbie u  pexaykuuonnsie | OIIK- | pabora,
a KJanaHel, uX BbIOOp. ['mapaBnuyeckue 3amku, pene |9 TECTHI,
yIOpaBieH | IaBJIE€HUS U BPEMEHU NporpaMMHO-anmnapaTHeix cpencts u | OIIK- | Bompoc
us, KOMIUIEKCOB aBTOMATHU3aIlMK U YIpaBlieHus (TOTOBHOCTHIO | 10 Bl  Ha
PEryliupo | K BHEJPEHUIO PE3yJbTaTOB pa3padOTOK CPEICTB U CHUCTEM KOJIJIOK
BaHUA U aBTOMATHU3allMM U  YIPaBICHUS B TMPOU3BOJICTBO, BUYME,
3aIUTHI TOTOBHOCTHIO y4acTBOBATh B Pa3pabOTKE M M3rOTOBJIEHUU 3ayeT

CTEHJOB /I KOMIUIEKCHOM OTJIaAKW W HUCIbITaHUN

IPOrpaMMHO-AINAPATHBIX  YIPABJSIOMMX  KOMILUIEKCOB,

CIOCOOHOCTBIO ~ y4acTBOBaTb B  MOHTaXe, HaJaJlKe,

HACTpOiike, MpOBEpPKE U CJaye ONBITHBIX 00pa3loB

MpPOrpaMMHO-aNMNapaTHBIX ~ CPEICTB U KOMIUIEKCOB

aBTOMATH3ALMU U yIIPABJICHMUS)
Perynmupo | MammuHBI U ApoccenbHBIM criocoOsl perynupoBanus | OIIK- | mabGopa
BaHHE CKOPOCTH JBWXEHUS TUIAPOJBUraTEeNeil, CpaBHUTENbHAs | 8 TOpHas
napaMmeTp | XapakTepHUCTHKa croco0oB perynupoBanus. | OIIK- | pabora,
OB Crabunuszanus CKOPOCTH  JABWXKEHMs, Harpy3ku U |9 TECTHI,
ruaponep | MOIHOCTH rTujaponepenad. Cunxponumsanus ckopoctu | OIIK- | Bompoc
enad JBIKEHUSI HECKOJIbKUX TUJpOJBUrareneil mporpamMmmuo- | 10 bl  Ha

anmapaTHbIX CPEJICTB M KOMIUIEKCOB aBTOMAaTH3allMU U KOJIJIOK

ynpasieHUs: (TOTOBHOCTBIO K BHEIPEHHUIO DE3YJIbTATOB BUYME,

pa3pabOTOK CpEeICTB U CHCTEM aBTOMAaTH3alluu U 3a4yeT

YIIPABJICHUS B IIPOU3BOACTBO, TOTOBHOCTBIO y4acTBOBAaTh
B pa3pabOTKe U U3TOTOBJICHUM CTEHIOB JJISI KOMIUIEKCHON
OTIAJAKM W HCIOBITAHMW  MPOrpaMMHO-annapaTHBIX
YIPaBISIOIUX KOMIIJIEKCOB, CIIOCOOHOCTHIO Y4acTBOBATh B
MOHTaXe, HaJaJKe, HACTPOMKE, IIPOBEpPKE U claye
OTBITHBIX O0pa30B MPOrpaMMHO-aNIapaTHBIX CPEJCTB U
KOMIIJIEKCOB aBTOMATH3aI[H U YIIPABICHUS)




I'mppasnu | CtpykrypHas cxema TUIPOYCUIIUTEIIEH, ux | OIIK- | maGopa
YECKUM KIIacCH(UKAIHUSI. O0bemHbIE (rumpocraruueckue) | 8 TOpHas
CIEIIINKA | YCUJIUTENU 30J0THUKOBOrO TuMa M comuio-3acionka. | OIIK- | paGora,
IIPUBOJ I'mpponunamuueckue  (CTpyHHbBIE)  THAPOYCHUIIUTENH, | 9 TECTHI,
apdexr Koanma. Tounocte wm  uyBcTBHTENnbHOCTH | OIIK- | Bompoc
TUAPOYCUIIUTEIIS (rOTOBHOCTBIO K BHeApeHurwo | 10 Bl  Ha
pe3yJbTaToB pa3paboTok CpEICTB u CUCTEM KOJIJIOK
5 aBTOMATHU3allMM U  YIPABJICHUS B INPOU3BOJICTBO, BUYME,
' FOTOBHOCTBIO y4acTBOBATh B Pa3pabOTKe M M3TOTOBJICHUU 3a4yeT
CTEHJIOB JUISI KOMIUIEKCHOW OTJIAJKU W HCHBITAaHUU
MPOrpaMMHO-AINAPATHBIX  YIPABJSAIONIMX  KOMILIEKCOB,
CIIOCOOHOCTBIO ~ y4yacTBOBaTb B  MOHTaXeE, HaJaJKe,
HACTpOIiKe, MpOBEpKE U CAaye OMNBITHBIX 00pa3loB
IPOrpaMMHO-AINIapaTHBIX ~ CPEICTB M KOMILJIEKCOB
ABTOMATU3AIINH U yIIPABICHHUS)
[TueBmatu | OOme cBeaeHus o mnpuMeHeHuH Ta3oB B TexHuke. | OIIK- | maGopa
YECKHUU Oco0OeHHOCTH MTHEBMAaTUYECKOTO MpuBoja. JlocrouHcrsa u | 8 TOpHas
MIPUBO/T HejpocTaTKu. TedeHue Bosayxa u  ero mnoarortoska. | OIIK- | pabora,
HcnonHuTenbHble ITHEBMaTUYECKHE ycrpoiicTpa. | 9 TECTHI,
WuaukatopHas auarpaMma u ocHoBHble TexHudeckue | OIIK- | Bompoc
[OKa3aTelM W  XapaKTepUCTHKU  mHeBMmojBurarens. | 10 Bl  Ha
[Ipumepsl MHEBMATHUYECKUX MPHUBOJIOB (TOTOBHOCTHIO K KOJIJIOK
BHEJJPEHUIO PE3YJbTAaTOB pa3pabOTOK CPEACTB U CUCTEM BUYME,
6. aBTOMATHU3allM U  yIPaBICHUS B MPOHU3BOJICTBO, 3a4yeT
FOTOBHOCTHIO y4acTBOBATh B Pa3pabOTKE M M3rOTOBJIEHUU
CTEHIOB JJI1 KOMIUIEKCHOW OTJaJAKH M HCIBITAHUN
IPOrpaMMHO-AINAPATHBIX  YINPAaBISIIOMIMX  KOMILUIEKCOB,
CIOCOOHOCTBIO ~ y4acTBOBaTb B  MOHTaXe, HaJaJKe,
HACTpOiiKe, MpOBEpKE U CJaye ONBITHBIX 00pa3loB
IPOrpPaMMHO-AINApaTHBIX ~ CPEACTB M KOMILJIEKCOB
aBTOMATH3ALMK U YIIPABJICHMUS)
4.2. CTpyKTYypa IMCUUILIUHBI.
OO61ast TpyA0€MKOCTh TUCIUTUTMHBI COCTABIISIET 3 3a4€THBIX €IUHUIIBI (108 gacoB).
TpyaoeMKoCTb, Yachl
Buj pa6orsl ceMecTp Bcero
OO0masi Tpy10eMKOCTH (B Yacax): 108 108
KonTakTHast padora (B yacax):
Jlexuun (JI) 16 16
[Tpaxtuueckue 3ausatus (I13)
Cemunapckue 3ansatus (C3)
JlaGopatopusbie pabotsl (JI3) 32 32
CamocrosiTejibHas padoTa (B yacax): 51 51
PacuetHo-rpaduueckoe 3aganue (PI3)
Pedepar (P)
Occe (D)
KonTponbnas pabora (K) 9 9
CaMOCTOATEIbHOE N3YUYEHUE PA3/IEIIOB
CamonoaroroBka
Kypcosas pa6ora (KP)




Kypcogoii npoekr (KII)

IHoaroroBka u NpoxoxaAeHUE
MPOMEKYTOYHOM aTTeCTANMHU

Bua npoMexyTo4HOM aTTecTANMHA 3a4ueT

3a4CT

Pa3nenn! UCHUILINHLL.

KonunuecTBo uacos
Ne
HaumenoBanue paszaennos AynuropHas Be-
pas- pabota ay.
Aena Beero pabora
J (113 | JIP
CP
1 2 3 4 5 6 7
1 [IpeameT ruipo— 1 MHEBMOINPUBOJA ) 4 8
) OOBeMHBII THAPABINYECKHIA TPUBO/T 2 4 8
3 [M'uapaBnuueckas anmaparypa yrnpaBieHUs, 3 6 3
pEeryJaupoBaHus U 3alIUThI
4 PerynupoBanue napameTpoB rugporepenad 3 6 9
5 IM'mapaBnuueckuii cneasmui NpuBog 3 6 9
6 [IHeBMaTHUeCcKuii 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 KJalaHa U BHEAPEHUE
pe3yabTaTOB pa3pabOTOK CPENICTB U CUCTEM 4
aBTOMATHU3AllMU U YIIpaBJICHUs B
TIPON3BOJICTBO
2. 2 UccnenoBanue XxapakTEPUCTUK CUCTEMBI
HACOC-TIPEIOXPAaHUTEIbHBIN KJ1anaH
Pa3paboTka u U3rOTOBIEHHE CTEHAOB IS 4
KOMIIIEKCHOH OTIIQKH M HUCIIBITAHUH
MIPOrpaMMHO-aNNapaTHbIX YIPaBISIOMIUX
KOMIIJIEKCOB
3. 3 HccnenoBanue XxapakKTepUCTUKHU APOCCEIS C
oOpaTHBIM KJIanmaHOM MOHTaX, HalaIKa,
HaCTpoiiKa, IpoBepKa U c/laya OMbITHBIX 6
00pa3moB MporpaMMHO-aNTapaTHBIX CPEJICTB U
KOMILJIEKCOB aBTOMAaTH3allUH U YIPABJICHUS
4 4. HccnenoBanue sHEpreTUYECKUX M 6
MEXaHWYECKHUX XapaKTEPUCTUK THIPONPUBOJIA




Pa3paboTka 1 U3rOTOBJICHUE CTEHIOB ISl
KOMIUJIEKCHOH OTJIQIKU U UCHBITAaHUHU
MPOrPAMMHO-AIIAPATHBIX YIPABJISIOIINX
KOMIIICKCOB

5. 5. PerynupoBaHue CKOPOCTH BBIXOJHOTO 3BEHA
MonTax, HajlaKa, HaCTPOUKa, IPOBEPKA U
c/1aya OIBITHBIX 00pa3loB IPOrpPaMMHO- 6
anmnapaTHbIX CPEICTB U KOMILJIEKCOB
ABTOMATHU3ALIMU U YIPaBJICHUS

6. 6. Pacuer ruapoknanana qaBiaeHus 6

Hroro: 32

4.4 CamocTosiTe/IbHOE U3yUEeHUE PA3/1eJI0B QU CHUTIIHHbI

Ne Koa-Bo
Bonpockl, BBIHOCMMBbIE HA CAMOCTOSAATEJIbHOE U3yYeHHe 4ACOB
1 2 3
1. | Obnactu NpUMEHEHMSI THAPO- U THEBMOIIPUBO/IOB. 5
2. | 'maponacocsl U amnmapaTtypa peryaupoBaHus 5
3. | Peanuzamus noruyeckux QyHKIUN MIPU YIIPABICHUN THEBMATHUYECKUMU
MIPUBOJIAMU 5
4. | Pabouue mpoiiecchl THEBMATUYSCKOTO MPUBO/IA
5. | CucTtembl MUTaHUS THEBMOTIPUBO/IOB
YcnoBHble rpaduueckre 0003HaYCHUS THAPABITUIECKUX U THEBMATHUECKUX 5
anmnaparoB
7. | Cnoco0bl yIipaBieHUs THAPOIPUBOIOM 5
8. | KoHCTpyKIMU perynsaTopoB pacxoaa 5
9. | KoHCTpyKIIMU PETYISTOPOB JaBICHUS 5
10. | KoHCTpyKIIMU ApOCCENUPYIOMMNX THAPOPacCIpeaeTuTENEH 5
11. | CamonoaroroBka 1
HUroro: 51

5. OueHo4YHBIC MaTePHAIBI 1JISl TEKYIIEr0 KOHTPOJIS YCIIeBAEMOCTH H MIPOMEKYTOYHOH
arrecTaluu

N3yuenue CTyJIEHTaMU JTUCIUTLTAHBI «OCHOBBI TUAPABINKU u
TUAPOITHEBMOABTOMATUKN»  OCYIIECTBISIETCSI B 4 ceMecTpe B  paMKax CIETYIOIINX
OpraHW3aIMOHHBIX (OpPM: JIEKIIMH, JabopaTOpHBIE 3aHATHs, CAMOCTOsITEIbHAs pabora u
KOHTPOJIbHBIE MEPOTIPUSATHUS.

JlocTikeHne 1eneil u3ydeHus AUCIHUIUIMHBI OCYIIECTBIISIETCS 3a CYET HCIOJIb30BAHMS
WHTEPAKTUBHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHI, KOTOPBIE COMPOBOXKIAOT YTCHUH JIEKIIMOHHOTO
Kypca 1o aucuuruinae «OCHOBBI TUIPABINKA M THAPOITHEBMOABTOMATHKHI» MPE3EHTAIIUCH, TI0
BCEM €€ paszznenaMm (BBIAETSETCS HA HCIOJB30BAaHHE WHTEPAKTUBHBIX 00pa30BaTENbHBIX

TeXHOJIOrHi — 12 yacoB);
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[Tpumenenne metonoB IT — ncnonb30BaHUs IIEKTPOHHBIX BEPCUN yIEOHUKOB M YUEOHBIX
ocoOuii, METOUYECKUX yKa3zaHUH (peKOMEeHIalHii), U Ip.;

WupuBuayanu3zanus oOydyeHMsI OCYLIECTBISIETCA 3a CYET OpraHM3allud BbINOJIHEHUS
7a00paTOpPHBIX PpabOT KaXAbIM CTYACHTOM Ha MPOEKTUPOBAaHWE OPraHU3allMOHHBIX MU
IIPOU3BOJCTBEHHBIX CTPYKTYP.

JIaGopatopHbie pabOTHl HANpaBiICHbl Ha 3aKPEIJICHHME TEOPETHYECKHX 3HAHUU IO
BOIIPOCAM IIPOCKTUPOBAHUS OPraHU3aLMOHHBIX U IPOU3BOJACTBEHHBIX CTPYKTYp € Y4€TOM
IIOJIyYEHHBIX 3HAHHUU IO CBOWCTBAM CHCTEM, IIpaBUJaM IPUMEHEHHUS CUCTEMHOIO IOAXOJa,
IIPUHLIMIIOB IPOEKTUPOBAHUS U 3aKOHOB

5.1. OneHoYHbIE MATEPHUAJIBI IJISl TEKYIEr0 KOHTPOJISl YCIIEBAeMOCTH
KoHTpoJibHbIE BONPOCHI M 321241 TEKYILIEro U py0eKHOro KOHTPOJIA

KonTposbHble MeponnpusiTUsi 1-0i KOHTPOJIBLHON TOYKHU

1. JlabopaTtopHast pabora:

1.1. 3mMepeHne ruipocTaTU4eCcKOro JaBJICHUs U DKCIIEPUMEHTAIbHOE IIOATBEPKICHUE 3aKOHA
ITackas.

1.2. U3yuyenue ypaBHenus [I. bepHyiin u ruipaBaIMdecKux CONPOTUBIEHUM IIPU
YCTaHOBUBIIEMCS] HEPABHOMEPHOM JIBUYKEHUU KUJKOCTH.

1.3. 3yuyeHue n1aMMHApHOTO U TYpOYJIEHTHOIO PEKUMOB ABMXKEHUS KUAKOCTH U OIIpe/IeICHHUE
yucia Pertnonbaca

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

3. KomnbroTepHbIi TECTOBBIM KOHTPOJIb: baHK TECTOBBIX 3a/laHUI MO EPBON KOHTPOJIbHOM
TOYKH coaepkuT 30 3amaHuil.

3agaHus HA KOJVIOKBHYM I10 NEPBOil KOHTPOJIbHOM TOYKe

Samganue Nel
1. Yro Takoe TMIpOCTaTHYECKOE AaBIEHUE U KAKOBBI €ro CBOcTBa?

2. HOHCHI/ITC, YTO TaKO€ a0COJIFOTHOE M U30BITOYHOE TUAPOCTATUYCCKOC NABJICHUC U KAKOBa

CBSI3b MEXIy HUMH?
3amanue No2

1. O6T>5ICHI/ITC, 9TO MNOHUMAKOT IOoA TCPMHUHAMHU: «BHCIIHCC HOAaBJICHUC» HU «BECOBOC

IaBiIeHUE)?
2. Hamummre ¥ OSCHUTE OCHOBHOE YpaBHEHUE THIPOCTATHKH.
3amanue Ne3
1. Coopmynupyiite 3axon [Tackais.

2. HazoBure mpuOOpHI A M3MEpPEHHs] M30BITOYHOTO THUAPOCTATHMYECKOTO JaBIICHHUS H

MOSICHUTE ITPUHIINIL UX ECHCTBUS.
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3ananue No4
1. TlosicHuTe, 4TO TaKOE MHE3OMETPHUUECKAs BHICOTA?

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

HaJ] TOYKOM €ro MOJAKII0YeHUs?
3ananue Ne5
1. B yewm 3akirovaercs pasHUIAa MEKIY AaBJICHUEM U HAopom?
2. TlosicHuTe MPUHLMI JEHCTBUS MPY>KUHHOTO MAHOMETPa
3ananue Neb
1. TlosicHuTe reoMeTpUUECKUI CMBICI cllaraeMbixX ypaBHeHus [1. bepuymim.

2. Tloscuute BHCpFeTI/I‘IeCKI/Iﬁ CMBICJI CJIara€MbIX YPABHCHUA I[ BepHYJ'IJ'II/I.

3aganue Ne7

1. Kak naszpiBaercsa xodddunuent o, Bxomsmuii B ypaBHenue Jl. bepHymim st mortoka

peaﬂBHOﬁ JKUJIKOCTH, UTO OH YYUTHIBACT U OT YE€TO 3aBUCUT €TI0 BeJIMYHHA?

2. OObsicHuTEe, YTO OOYCIIOBJIEHBI MOTEPU IOJHOTO Hamopa M KakOB KX JHEPreTUYECKUM

cMbICIT?

3ananue No§
1. TlosicHuTe, YTO MOHUMAIOT MOJ TEPMHUHOM "yieTbHast SHEpTUs"?

2. OObsicHUTE TEpMHHBI '"MeCTHas CKOpoCTh' M '"CpeIHss CKOpPOCTb" M YKaXKUTE, Kak

OIIPEACIISAIOT 3TH CKOPOCTH?

3aganue Ne9
1. TlosicHuTe, 94TO TakO€ CKOPOCTHAsS TpyOKa U TpyOka [Iuto?

2. HOHCHI/ITC, YTO TAKOC JIMHUSA IMOJIHOT'O HAIloOpa U NbE30OMETPUUCCKAsA JIMHUSA, YTO 6y,Z[YT

MPEJICTaBISITh COOON ITH JTMHUH TIPU PABHOMEPHOM  JIBMKEHHUH PEATbHOM KUIKOCTH?
3amanue NelO
1. YTo MOHMMAIOT MOJ TEPMUHOM (OKUBOE CEUCHHUE MTOTOKA KUIKOCTU»?

2. HOHCHI/ITC, YTO TAKOC JIMHUA IMOJIHOT'O HAIllopa U MbE3OMETPUUYCCKAA JIMHUA, YTO 6y11yT

MMpEaACTaBJIATh c000M 3TH IMHUHU IIpu paBHOMCPHOM JBIDKEHHH HACAIbHOM )KI/II[KOCTI/I?

3amanme Nell

1. Kak omnpenenuts cymMmMapHble IOTEPU OJHOTO Haropa?
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2. Kak ompenenuts pacxoj BOAbI B TpyOOTpoBoe?

3amanue Nel?2
1. Yro Takoe reoMeTpUYECKUE BBICOTHI IEHTPOB TSHKECTU CEUEHUN?
2. Y10 Takoe OTMETKH YpOBHEH BOJbI B Ib€30METPAX, T.€. TMIPOCTATUYECKHUE HAMIOPHI?

KonTpoJibHbIe MeponpusiTUs 2-0if KOHTPOJIbHOM TOYKe

1. JJabopaTopHas padora:

1.1. MccnenoBanne XxapakTEpUCTUK MTPENOXPAHUTEILHOIO KIIallaHa

1.2. UccnenoBanue >HEPreTUYECKUX U MEXAHUYECKUX XapaKTEPUCTUK THAPOIPUBOJA.

1.3. MccnenoBanue XapaKTEpUCTUKH JPOCCENsl ¢ OOpaTHBIM KJIAIIaHOM.

2. KomnokBuym: 3aaHus Ha KOJUIOKBUYM 110 BTOPOl KOHTPOJIbHOM TOUKE.

3. KoMnbpoTepHbIN TECTOBBIA KOHTPOJIb: baHK TECTOBBIX 3aJaHUil 110 IEPBON KOHTPOJIBHOM

TOUKH coaepkuT 30 3a1aHuil.

3aaHus HA KOJJIOKBUYM I10 BTOPOil KOHTPOJILHOM TOYKe.

3ananue Nel
1. Kak onpenennTs OTMETKH YPOBHEN BOJbI B CKOPOCTHBIX TPYOKax, T.€. IMOJIHbIE HANOPhI?
2. Yro Takoe Nbe30METPUUYECKUE BBICOTHI?
3aganue Ne2
1. Yro Takoe CKOPOCTHBIE BBICOTHI?

2. Kak OIIPCACIINTL TIIOTCPU IIOJIHOTO Halopa Ha MHOYTH MEXKAY COCCIHUMHU IKHUBBIMU

Ce4YeHUsAMU?
3aganue Ne3
1. Kak onpenenuts cymmapHble IOTEpU MOJIHOTO Haropa’?

2. Kaxk omnpenenuTs pacxoia BoAbl B TpydompoBoae?
3ananue No4
1. Kak paccunTtbiBaeTcst cpeHsisi CKOPOCTh B CEUEHHUU?
2. Kak paccuuTbhIBaeTCsi CKOPOCTHAs BBICOTA MO CPEAHEN CKOPOCTH?
3amanue Ne5
1. HazoBuTe pexumMbl ABMKCHUS KUAKOCTU U YKAKUTE UX XapaKTepHbIe OCOOCHHOCTH.

2. Tlosicaute, yTO Takoe KpuTepuil PeiiHonbica, U Ha3zoBUTE (PAKTOPHI, OT KOTOPBIX OH

3aBHCUT.

3amaune Neb

1. Tloscuure, yTO Tako€ KpUTHUECKOE YUCiO PeitHombaca?

13



2. Tlosicaute, kakuM o0Opa3oM TMpU THIPABIMYECKUX PacdETax OMPEACNsSIOT PEKUM
JBUKEHUSI )KUJIKOCTHU U, C KAKOU LIETbI0?

3amanue Neo7

1. Tlosicuute, 4TO TaKO€ KPUTHUECKASI CKOPOCTh, OT KaKUX (PAKTOPOB OHA 3aBUCUT M KaK €&
onpenenstoT?

2. HanumwWte ¥ MNOSCHUTE aHAIUTUYECKHME 3aBHUCHUMOCTH MOTEPh HAmopa IO JJIMHE OT
CpenHEel CKOPOCTH TOTOKA IMPHU JAMHUHAPHOM M TYpOYJICHTHOM PEXKHUMAX IBUKCHHUS
KUJKOCTH.

3amanue Ne&

1. H3obOpasute rpaduk 3aBUCHMOCTH TOTEPh HAIopa Mo JUIMHE OT CpemHel ckopoctu ( B
norapu(pMHUECKUX KOOPAUHATAX ) U TalTEe TIOSICHEHUS K HEMY

2. Yro Takoe kputepuid Peiinonbaca?

3ananue No9
1. Hanumwure u nosicaute popmynsl lapcu-Belicbaxa u Belicoaxa.

2. TlosicHuTe, KaK ONBITHBIM ITYTEM OMPEEISIOT BEIMYUHBI KOG GUIIMEHTOB A 1 &,

3ananue NelO
1. Yro xapaktepusyroT ko3pPuuueHTsl A u & oT Kakux (akTopoB B OOILEM Cllyyae OHU
3aBUCAT U KaK MX ONPEIEIIAIOT IIPU T'MAPABINYECKUX pacueTax?
2. OObscaure, uyto Takoe A» um Ad/d, kak HalTH BENUYMHY A3 NpU THUIPABINYECKUX

pacycTax.

Samganue Nell

1. HazoBuTe 001aCTH THIPABINYECKOTO COMPOTUBIEHUSI TPYOOIIPOBOIOB U OOBSICHUTE, KaK
OTIPEICIISAIOT 00IACTh COMPOTUBIICHUS NP THAPABIUYECKUX  pacyeTax.

2. WN3obOpa3ute cxeMbl IBMKEHUS KHUIKOCTH MPU Pe3KOM 1oBopoTe TpyOsl Ha 900, a Takxke
MIPU PE3KOM PACIIMPEHUH U PE3KOM CY)KCHHH TPYyOOIPOBOJIa U JANTE MOSCHEHUS K HUM,
yKa3aB, 4TO XapaKTepHO JUIsl JIBIDKEHUS TOTOKAa MPH TMPOTEKAHWH €ro 4epe3 Iodoe
MECTHOE COIIPOTUBIICHUE.

KonTposbHble MeponpusiTus 3-0i KOHTPOJIbHON TOYKeE
1. JlabopaTtopHas pabora:
1.1. U3ydyeHune KOHCTPYKIIMIA JTPOCCENEH.

1.2. YopaBneHne CKOPOCTHIO BBIXOJTHOTO 3B€HA UCIIOJIHUTEIBHOIO MEXaHNW3Ma C TIOMOIIBIO

peryisTopa pacxoja.

1.3. IIpsamoe 1 HENmpsIMOE yIpaBJICHUE MTHEBMOIUINHIPAMU
KonnokBuym: 3aganust Ha KOJUIOKBUYM I10 TPEThEN KOHTPOJIbHOM TOUKE.
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2. KoMIbploTepHBIN TECTOBBII KOHTPOJIb: baHK TECTOBBIX 3aaHUI 11O IEPBOM KOHTPOIBHON
TOYKH coaepkuT 30 3am1aHuil.

3aaHus HA KOJUIOKBUYM 110 TPeTheil KOHTPOJbHOM TOUYKe.

3amanue Nel

1.Yt10 Ha3wIBaeTcst 00BEMHOM M MAacCOBOI IT0JavyaMu Hacoca?

2.Kakumu MeTo1aMu MOYKHO OTIPEACIUTh (PaKTUUECKYIO IMoJaqy Hacoca?
3amanue No2

1. B 4em oTnnuue NOHATUHN Haopa U JaBjeHUs Hacoca?
2. Kak mpakTU4ecKu OmpeAciuTh IMOTpeOsieMyl0 MOITHOCTh Hacoca? I[losesnyro
momHocTh? KII/] Hacoca?

3amanme Ne3

1. Buem MPUHOUIHAAIBHOC OTIIMYUC JTUHAMWYCCKUX HACOCOB OT 00BEMHEIX?
2. Kakue IMPUHOUITHAJIBHBIC OTJIMYUTCIBHBIC 0COOCHHOCTU XapaKTCPHbL JJIA
HeHTpO6C)KHOFO, OCCBOI'0O N BUXPCBOI'O HacocoB?

3amanue Ned

1. Ha3zoBuTe (yHKIMU OCHOBHBIX PabOYMX OPraHOB Hacoca: MOJBOJA, paboyero Koieca,
OTBO/1a, HAMIPABJISIONIETO aMIapaTa, IePeBOAHOTO KaHaja.

2. PacckaxuTe OCHOBHBIE CPEACTBA YPaBHOBEIIMBAHUS OCEBOTO YCHIUS B IIEHTPOOEKHBIX
Hacocax.

3aganue Nes

1. Ilepeuucnure BUABI YINIOTHEHUN U MECTA UX MPUMEHEHUS B IMHAMUYECKMX HACOCaX.
2. Kak ocymecTBiasercss KOMIIEHCAlMsl OCEBOIO CMELIEHUs Baja IpPHU TOPLOBBIX
YIUIOTHEHHUSAX ?

3aganue Neb

1. HaSOBI/ITe HpeI/IMYHIeCTBa 1 HCAOCTATKU CAJIbBHUKOBBIX U TOpHeBBIX ynJ'IOTHeHHfI.
2. UTo MOXKET MPOU30MTH B Cilydae HENPaBUIBHOTO HANpPAaBJICHUS BpAIICHUS Baja
IEHTPOOEIKHOTO Hacoca?

3amanue Ne7

1. Kakne KOHCTPYKTHBHBIE OCOOCHHOCTH XapaKTEepPH3YIOT IEHTPOOEKHBIE HACOCHI,
PUMEHSIOIINECs IPH OyPeHUU CKBAXXHH, 100bIYEe U TPAHCIOPTUPOBKE HEPTU?

2. Kak Bimustor Qopma, yriasl HakJIOHa JornacTe Ha APQPEKTUBHOCTH pPabOTHI
HEHTPOoOEKHOro Hacoca?

3amanue Neg

1. W3 xakux COCTaBJSIOIIMX CKJIaJbIBaeTCsi aOCOJIOTHAsE CKOPOCTh XXHJAKOCTH B paboyem

Kojece?
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2. Yro Ha3pIBaeTCA yIiIOM aTaku?

3amanue Ne

1. Yro Ha3wIBaeTcs O€3yTapHBIM PEXKUMOM PabOTHI Hacoca?
2. Kak ompenenuth pacxoj )UAKOCTU depe3 pabodee Koyeco mpu O0e3yJapHOM €€ BXOJe B
orBOa?

3amanue Ne

1. Kaxk 3anuceiBaeTcsi ypaBHeHHE Dijiepa, B 00IIeM, U YaCTHOM BUax?
2. B kxakoM crydae TEOpeTHYEeCKH Hamop pabodero Kojeca HMEET MaKCUMaIbHOE
3HaueHue?

3amanue Ne

1. Kakue IIYyTU MOKHO HPCAJIOXKUTL I CHHMIKCHUSA MCXAHWYCCKUX, THAPABINYCCKUX H
00BEMHBIX IOTEPHh MOIIHOCTH B LIEHTPOOEKHOM Hacoce?

2. Tlouemy B LEHTpPOOEXKHBIX Hacocax pabouywe Kojieca C JIOHACTSAMH, 3arHyTBIMH 10
HAIPaBJICHUIO BPAILCHHS, HE IIPUMEHSIOTCS?

3amganue Ne

1. Kaxk BrnusieT BSI3KOCTb KUJKOCTH Ha HAmop (JaBjeHHUE), MOITHOCTH | K.I1.J1. Hacoca?
2. Yto Ha3biBaeTCs O€3pa3MEpPHBIMU KOMIUICKCAMU?

3amanue Ne

1. HazoBute Hambosee pacnpocTpaHEHHBIE KOMIUIEKCHI.
2. Kakoii kputepuii npenacranisieT co00il Mepy OTHOLIEHHS CUJT MHEPLUHU K CHIJIaM TpeHus?

3amanue Ne

1. HazoBuTe Tpu Buaa nogoOus U JaiiTe UX OMpeIeIeHHUs.

2. Kakoii pexxum paboThl Hacoca Ha3bIBAE€TCS ONTUMATIBLHBIM?

Samanue Neg.

1. Ha ckombkO M3MEHHUTCS MOIIHOCTh Ha Baly HAcoca, €CIM YacTOTy €ro BpalleHHs
YBEJIMYUTH B JIBA pasza’?

2. Jlns kakux THUIAPOCHCTEM (TPyOONpOBONIOB) MPHUMEHSIOTCS HACOCHl THUXOXOIHBIC,
HOpMaJIbHbIE U OBICTPOXOIHBIE?

3amanue Ne9

1. Yem oTamvaeTcsi MpUHIIAM IEUCTBUSI 00BEMHOTO Hacoca M JIOMAcTHOTO?

2. Kak MoxHO K1accupUIMpOBaTh BO3BPATHO-TIOCTYIATEIBHBIE HACOCHI 0 YCTPOHUCTBY?
3aganue Nel(

1. Kakwue cymecTByIOT MEXaHU3MBI Tiepead ABMKeHus paboyemy oprany BITH?
2. Kakne umeroTcs TUIEI KJIallaHOB?

3amanue Nell
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1. UYem npuBondaTcs B I€UCTBUE KJIanaHbl HACOCOB?
2. Ilpu kakux yCJIOBHUSAX OTKPBIBAIOTCS M 3aKPBIBAIOTCS KJIAaHbI?

3amanue Nel?2

1. I'te npuMeHSIOTCS IIapOBbIE KJIAallaHbl?
2. Jlyig 4ero ciayKuT NpyKMHA, TPUKUMAIOLIAs KJalaH B ceaJio?

3amanue Nel3

1. B kakux ciaydasx IpUMEHSIOTCS BECOBBIC IMObEMHBIC KianaHbl (0€3 MpYyKUHBI)?
2. B kakux ciy4asx OPUMEHSIOT PE3UMHOBBIE WM JIPYyTM€ YIUIOTHEHUS B KJIAllaHE WIIU
ceme?

3amanue Nel4

1. Kakue cymecTByOT yIIJIOTHEHHUS IITOKA?
2. Kakoii y3enm HaxoAMTCS MEXKIY IITOKOM (MOJYIITOKOM) M WIATYHOM Yy HAacoOCOB
JIBYKPATHOTO (JIBYXCTOPOHHETO0) NeHCTBUS?

3amanue Nel5

1. Jnsa kakux ueneit y BIIH ycranaBnuBaroT MIHEBMOKOMIIEHCATOPHI?
2. Kakue cymecTByIOT THUIIbI THEBMOKOMIIEHCATOPOB?

3amanue Nel6

1. Kakwue cymiecTByrOT NpUBOAbI CKBaKUHHBIX HACOCOB IS 10ObIYM HehTH?
2. Kakum cmoco6om MOXHO u3MeHUTH nogaay BITH?

3amganue Nel7

1. Kakum 06pazomM MOKHO U3MEHUTH M0J1ady JJO3UPOBOYHOTO Hacoca?
2. Yo Ha3zbiBaeTcs pabounm oobemom BITH?

3aganue Nel&

1. Kak omnpenenuts pabounii 00be€M KpPHUBOLIMIIHOTO IOPIIHEBOTO JBYXLUIMHIPOBOIO
Hacoca ABYXCTOPOHHETO JEHCTBUSA?
2. Kakue nmyTH cymecTByIOT 10 CHUKEHUIO HEPAaBHOMEPHOCTH HarHETaHUs?

3amanue Nel9

1. Kak npakTuyecku MOKHO ONPEeeNuTh KOAPGUIUEHT HEPAaBHOMEPHOCTH MMO1a4uu?
2. Kak CHATh HHOMKATOPHYIO IUarpammy?

3amaune Ne20

1. MoxHO 11, IpY HAJIMYUKU WHJIUKATOPHOM JUarpaMMsbl, ONPEAEIATh TOTEPH MOIIHOCTH U
KaKoro XapakTepa 3TU moTepu?

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

Samanue Ne21

1. Kak ompenenuTh naBlieHWE KPUBOIIMITHOTO MOPIIHEBOTO HAcOCa, paboTaromiero Ha

TpyOoTmpoBoOI?
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2. Kakue myTu UMeroTCs UIsl peryIMpoBaHus OJa4y KPUBOIIUIIHOTO MOPIIHEBOI0 Hacoca?

TecThl:

OO0pa3iubl TECTOBBIX 3aJJaHU, IPUBEIECHbBI HUXKE.

OTMeThTe NMPaBUIIBHBINA OTBET
Kuakocts - 310
Cpena, umeromias cBor Gopmy u 00bEM
Cpena, He uMmeromas cBoei (HOpMBI.
HenpepriBHast cpenia, 3amoHsomas NpocTPaHCcTBO 0e3 MyCTOT U MPOMEKYTKOB+
Terno, nMeroree CBO Gopmy U Bec.
OTMeThTe NMPaBUIIbHBIN OTBET
KamnenbpHas )KUIKOCTb - 3TO
Kunkocts B popme kamu
Bona.
Kunkocth, He OKa3bIBAIOIIAsl COMPOTUBIICHNE CKUMAIOIIUM YCUITHSIM

H{I/II[KOCTB, OKa3hbIBaromas OoJIbIIIOE COIIPOTUBJICHUEC C)KUMAIOIIUM YCUIIUAM U cnaboe

COIIPOTUBJICHUEC CABUTAIOIIUM YCI/IJII/IHM+

)KI/II[KOCTB, OKa3bIBaromas cinaboe COIIPOTUBJICHUEC CKUMAIOIIUM YCUIIAM U ciaaboe

COTIPOTHUBIICHUE CBUTAIOIIUM YCHIIHSIM.
OTMeTbTe PaBUIIbHBIN OTBET
["a3000pazHas KUAKOCTH - 3TO

Kunkocts B popMe Karum

Bona

Kunkoctb, He OKa3bIBaIOLIasi COMPOTUBIIEHUE CKUMAIOIIUM YCUIIHAM

>KI/II[KOCTL, OKa3hbIBaromas 0o0JIBIIIOE COIIPOTUBJICHUEC C)KUMAIOIIUM YCUIIUAM U cinaboe

COIIPOTUBJICHUEC CABUTAIOIIUM YCHIIUAM

Kunkoctb, oka3piBaromas ciraboe COMpOTUBIICHNE CKUMAIOIIUM YCUITHSAM U ci1aboe

COIIPOTUBJICHUC CABUTAIOIIUM YCI/IJII/I}IM+

OTMmeThTE NpaBUIIbHBIN OTBET
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[InotHOCTE - 3TO

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

OTMeThTE NPaBUIIBHBINA OTBET

VY nenbpHBIN BEC - 3TO

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

OTMeETBTE HpaBI/IJ'IbHHﬁ OTBCT

CooTHolIeHNE MCKAY IIIOTHOCTBIO U YACJIbHBIM BECOM

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

OTMeTbhTe PaBUIIbHBIN OTBET
CXMMaeMOCTh - 3TO
KunakocTs He cokMMaeMa
Kunkoctb He C:KUMAETCA, @ TOJIBKO pacIIUpsIeTCs
KuakocTs cokuMaeTcs ToJIbKo 10 4 C
Bce oTBETHI HEBEPHBI
CBONCTBO XUAKOCTH U3MEHITH CBOM 00BEM 1101 JEUCTBUEM IABIIEHUS+
CBOJCTBO JKUIAKOCTH U3MEHATH CBOM 00BEM MPU M3MEHEHUH TeMIepaTyphbl
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OTMeTbTe MPaBUIIbHBIN OTBET
TemnepaTypHO€E pacliupeHue - 3T0
KunxocTe HE cxKMMaeMa
KuakocTb HE COKMMAETCSI, a TOJIBKO PACIIUPSIETCS
Kungkocth cxxumMaeTcs ToJbko 10 4 C
CBOICTBO JKHIKOCTU U3MEHSITh CBOM 00BEM IO ACHCTBUEM JaBIICHMS
CBOJCTBO JKUIAKOCTH U3MEHATH CBOW 00BEM IPU M3MEHEHUU TEMITEPaTyphI+
OTMeThTE NMPaBUIIBHBINA OTBET

Monynb ynpyrocTy KuaKOCTH:

1
= —(dW/dP) —

Bp =~(dW/dP) -

po L _WAP
B, AW

o[ L Yowar

AW
Bp = +

WADp

AW
Pe=Wat

OTMmeTbTe NpaBUIIbHBIN OTBET

BHyTpH nokos1mencs )KUIKOCTH CYIIECTBYIOT
Hanpsbkenue cxatus+
HanpsixeHne cxxaTus U KacaTellbHOE HAIIPSKECHUE
Hampsixenue cxxaTtus, pacTsyKEHHs U KacaTeJIbHOE HAIIPSKEHUE
Harmpsixenue pactsokeHus
Bce oTBeTHI HEBEPHBI

OTMmeThTE paBUIIbHBIN OTBET

B ruznpaBnvke y4uTBIBAIOTCA CIENYIOIIME HAPSHKCHUS

Hanpspkenue cxatust



Hanpsbxenue cxaTust U KacatenbHOE HapsHKeHUe+
Hanpsbxenue cxaTtusi, pacTsDKEHHS M KacaTelIbHOE HANPSKEHUE
Hanpspkenue pactsokeHus
OTMeThTE NPaBUIIBHBINA OTBET
Ha HenoaBm»KHYy0 )KUAKOCTh TEUCTBYIOT CHIIBI
COBOKYIHOCTB BCEX JACHCTBYIOLIUX CHJI
Bce oTBeThI HEBEPHBI
Cxxumaromue+
PactaruBaromiue
KacarennHbie
OTMeTbTe NMPaBUIIbHBIN OTBET
[ToBepXHOCTHBIE CHJIBI - ATO
Cunel BO3HUKAIOIINE OT BPAIIEHUS KHUAKOCTH BOKPYT COOCTBEHHOM OcH
Cuiipl BO3HUKAIOIMIME OT aTMOC(EPHOTO J1aBICHUS+
CuJibl BO3HHKAIOIIHME OT MACCOBBIX CHII
CuIipl BO3HHKAIOIIHME OT Beca KUJIKOCTH
OTMeTbhTe paBUIIbHBIN OTBET
CuJa Beca OTHOCUTCS K
IToBEpXHOCTHBIM CUIaM
MaccoBbIM crtaM+
Cuitam uHepuUu
CuitaM BO3HHKAIOIIUM OT U30BITOYHOIrO JaBICHUS
CuJjiaM BO3HHKAIONIAM OT a0COIIOTHOTO TaBJICHUS
OTMeTbTe NPaBUIIbHBIN OTBET
['uapocTtaTuyeckoe 1aBlieHUE JEHCTBYET MO

Buennelr HopManu
Buytpenneit Hopmanu+

ITon yrmom 60°
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[Ton yrimom 0°
[Tox moOBIM yTII0M

OTMmeTbTE NpaBUIIbHBIN OTBET

VKaxuTte Kakoe JaBjicHUE B TOUKE (A) MaKCUMaJIbHO:

Z
PX
Py
PZ
Py =Py =P, +
Py +Py +P,

OTMeTbTe paBUIIbHBIN OTBET
JlaBieHue - 3TO
Bec xuaxoctu
Cuuta, neiicTByrOIIas HA SAMHUILY 00beMa
Cuuta, geiicTByromas Ha €AMHUILY MJI0Ia U+
OO0BEM OTHECEHHEBIN K €IMHULIC BECa KUIKOCTH
O0BeM XUAKOCTH, IEUCTBYIOMIUNA HAa SUHUITY TUIOIIAINA
OTMeThTe IPaBUIIBHBIN OTBET
B cucreme CU naBnenue uzmepsiercs B
ITackamsax+
Hrrotronax

ATtmochepax



bapax
OTMeTbTe NMPaBUIIbHBIN OTBET
B cucreme MKI'CC naBnenue usmepsercs B
ITackamax
HproTronax
ATtMocdepax+
bapax
OTMeThTE NMPaBUIIBHBINA OTBET
CootHouenue Mexay enununamu aasienus B cuctemax CHU u MKI'CC cnenyromee:

1 ar = 1 kre/em” = 10000 kre/ v
1 6ap = 10°TTa = 1,02 at+
1ITa=0,102 Kre/m®
1 ar = 10 m.pT. cToNOa

1 Ma=1H/ v

OTMeTbTe NMPaBUIIbHBIN OTBET
CKOpOCTh YaCTHUIBI )KUJKOCTH B TOTOKE 3aBUCHUT OT:
O0BeMa JKUIKOCTH
BszkocT xXKUaKOCTH
KoopauHatsl TOUkH B IPOCTPAHCTBE X,Y,Z+
Koopaunarsl TOUkM B IPOCTPAHCTBE X,Y,Z U BpEMEHU t+
OTMeTbTe PaBUIIbHBIN OTBET
I'maponrHamMuyeckoe 1aBieHUE YaCTHUIL )KUIKOCTH B MOTOKE 3aBUCHUT OT:
O0BeMa KUIKOCTH
dusznyeckre CBOMCTBA KUIKOCTH
TeMneparypa KUIKOCTH
KoopauHatsl X,y,z 4acTHIIBI B TPOCTPAHCTBE+
KoopauHatsl X,y,zZ 4aCTHIIBI B TPOCTPAHCTBE U BpEMEHHU t+
OTMeTbTe MPaBUIIbHBIN OTBET

Y cTaHOBUBILIMMCS ABWIKCHUCM HA3bIBACTCS TAKOC ABUKCHHUC ) XUIAKOCTHU ITPU KOTOPOM
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CKopocCTb U aBJIEHUE 3aBUCUT OT Haropa noToxka+
CKOpPOCTb U IaBJICHHUE 3aBUCHUT OT HAOpa U PU3MUECKUX CBOMCTB )KUIKOCTH
CKOpOCTb U JAaBJIEHUE 3aBUCUT OT )KMBOT'O CEYECHMsI IOTOKA

OTMeThTEe NPaBUIIBHBINA OTBET
PaBHOMEpPHBIM JBUKEHHUEM HA3BIBACTCS

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

pyciia He MEHSIOTCS 10 JITTUHE TOTOKa+

Taxoi BUJ IBUXCHUS IIPHU KOTOPOM - CKOPOCTh, JABJICHUC, Q)opMa IIOTOKa MCHSKTCA I10

JJIHNHC II0OTOKAa

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

IO JJIMHEC ITOTOKA

Taxoi BUA ABUKCHUS ITPH KOTOPOM - CKOPOCTb, IABJICHUC, Q)opMa pyciia 3aBUCAT OT

JUIMHBI II0TOKA
OTMmeTbTE NpaBUIIbHBIN OTBET
HepaBHOMEpHBIM IBHKEHUEM HA3bIBACTCSA

Taxkoii Bua YCTAaHOBUBIICTOCA ABUKCHUS IIPU KOTOPOM - CKOPOCTD, JaBJICHUC, Q)opMa

pyciia HE MCHAKOTCA 110 JJIMHE ITIOTOKA

Tako¥ BUI IBMKEHUS MTPU KOTOPOM - CKOPOCTb, JaBJICHHE, (popMa pyciia HE MEHSIIOTCS

IO JJIMHE ITOTOKA

Takoii BUI IBHKSHUS IIpU KOTOPOM - CKOPOCTb, 1aBJICHHUC, (bopMa IIOTOKa MCHAIOTCA I10

JJIMHE TTOTOKAa+

Tako¥ BUI JBMKEHUS MTPU KOTOPOM - CKOPOCTb, JaBJICHHE, popMa pycia 3aBUCST OT

JJIMHBI IIOTOKA
OTMeThTe MPaBUILHBINA OTBET
HamopHbIM BM>KEHHEM Ha3bIBAIOT IBMYKEHHE )KUAKOCTH, KOTOPOE MTPOUCXOAUT
[Ton Hamopom
[Mpu nepekavke KUIKOCTH C MOMOIIBIO Hacoca
B tpy6omnpoBose 6e3 cB0OOIHOI MOBEPXHOCTH
B tpybonpoBoze co cB0OOIHOM MOBEPXHOCTHIO
B kanane
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OTMmeThTE NpaBUIIbHBIN OTBET
JInHMS TOKA ATO:
JIvHMS 10 KOTOPOM NBUKETCA KUJIKOCTh
JIvuHMS B TOTOKE MO KOTOPOM JBHXKETCS YaCTULIA KUIKOCTH
TpaeKTOpI/IH JaCTHULBI )KUIKOCTU B yCJIOBI/ISIX yCTaHOBI/IBH_IeFOCSI I[BI/I)KGHI/ISH'

KpuBas B KaK10i1 TOUKE KOTOPOH BEKTOP CKOPOCTH B IAHHBI MOMEHT BPEMEHU

HaIIPaBJICH 110 KacaTeJIbHOW K 3TOM KpUBOH+
OTMeTbhTe PaBUIIbHBINA OTBET
be3nanopHbIM ABMKEHHUEM HA3bIBAIOT JIBMXKEHUE JKUKOCTH, KOTOPOE MPOUCXOTUT
[Ton Hamopom
[Tpu nepexauke >KkUIKOCTH C TOMOLIbIO HAacoca
B tpy6ompoBoje 6e3 cBOOOHOM MOBEPXHOCTH
B tpy6ompoBoje co cB0OO0AHON MOBEPXHOCTHIO+
B xanane+
OTMeThTE MPaBUIBHBIN OTBET
TpyOka ToKa 310

Pycio, B KOTOpOM IBHIKETCS )KHIKOCTh

Kanumisip, B KOTOPOM ABHKETCS )KUJIKOCTh

TpyOuaTas IOBEpXHOCTh, 00pa30BaHHAs TUHUSIMH TOKA +
Bce oTBeTHI HEBEPHBI

OTMeTbTe IPaBUIIbHBIN OTBET
DJieMeHTapHas CTpyHKa 3To:
Crpylika, TpoTeKaoas B Kamuisape
Crpyiika, mpoTeKkaroias B TpyoOke Toka+
Crpyiika, mpoTeKaromas B TpyoOrpoBoe [uaMeTpoM MeHee lcm
Crpyiika, mpoTekaroias B TpyOompoBojie AuameTpom dosee 1ecm
OTMeTbhTe PaBUIIBHBIN OTBET
JKuBoe ceuenue Toka 3TO:

[Toriepeunoe ceuenue TpyObI
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[TonepeuHnoe ceueHune KkaHaia

HOBerHOCTB B [IpCAciiax MoToKa, MpOBCACHHASA HOPMAJIbHO JIMHUAM TOKa+

HOBerHOCTB B IIp€aciiax IIO0TOKa, IIPOBCACHHAA KaCaTCJIbHO JIMHUAM TOKa

5.2. OneHo4YHbIE MATEPHUAJIbI JAJIsl IPOMEKYTOUHON aTTecTAlUM

[TpomexxyTouHasi arrecTanusi MpoxoauT B ¢opMe 3auera B KOHIE ceMecTpa. 3ajaHue

BKJIFOYACT JBa TCOPCTUYICCKUX BOIIPOCA.

X 2 kv

—_
— O

12.
13.
14.
15.
16.

Bonpockl Ha 3a4eT
JaBinenne B Touke mokosimencs okuakoctd. 3akoH Ilackans. IIpocrteitume

TUJIPOMAIIUHBI.

Cuita THAPOCTATUYECKOTO AABJICHUS Ha TUIOCKUE U KPUBOJIMHEMHBIE TTOBEPXHOCTH.
3akoH Apxumeza.

OcCHOBHbIE TOHATHUS THAPOJIUHAMHUKHU. Y paBHEHUE HEPA3PBIBHOCTH IMMOTOKA KUIKOCTH.
YpaBnenue bepnyiun.

Pexxumbl gsrkenus sxxuakoct. OneiT Pelinonsca.

I'mapaBauyeckue CONPOTUBIICHUS.

I'mppaBnuueckuit yaap.

HcTtedeHne )XuaKoCTH 4epe3 OTBCPCTUA U HACAAKU.

. Kimaccugukanus nu ocHoBHbIE TapaMeTpbl HACOCOB.

. LlenTpoOexHBIN HACOC.

ITopiiHeBbIE HACOCHI.

[IlecrepeHHbIE U IIACTUHYATHIE HACOCHI.
PannanbHO-IIOPIIHEBBIE U AKCUAIBHO-TIOPIIIHEBBIE HACOCHI.
I'mppaBnnyeckne akKyMyJIsITOPBI.

Bunpr MOPITHEBLIX THAPOTUIIMHAPOB U paCyYCT UX OCHOBHBIX ITaAPaMETPOB.

TOpMO)KeHI/IC TUAPOIUIIMHAPOB.

17.
18.
19.
20.

21.
22.
23.

[TnyHXepHbIE U TEIECKONNYECKUE THAPOLMIHHPSI.

IToBOPOTHBIE THIPOIBUTATENH.

VYIIIOTHUTENBHBIE YCTPONCTBA.

I'mapaBnuueckue HaNpaBISAIOLUE PACHPENEIUTENN. 30JIOTHUKOBBIA HaIpPaBIISIOLINI
pacnpenenuTenb.

KpaHoBbI€ U KI1allaHHbIE TUAPOPACIIPEIETUTEIH.

I'uapozamku. OOpaTHBIE KIanaHbI.

Knamause! gaBiaeHus.
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24. I'mapoanimapathl yIpaBiIEHUs PacX0I0M.

25. YrpaBieHue CKOPOCTbIO IBUKEHUS BHIXOJHBIX 3BEHbEB T'MIPOIBUTATENCH.

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

27. OuncTka paboymnXx KUIKOCTEH OT 3arpsiI3HEHUH.

28. OCHOBHBIE IPEUMYIIECTBA U HEJIOCTATKH THAPOIPHUBOIOB.

6. MeToauuecKkue MaTepuaJibl, ONPpeaACIAIIIME NPOUECAYPHI OCHUBAHUS 3HaHPIi71, yMeHHfI,
HaBbIKOB U (I/I.]'[I/I) OonbITa J€ATCJIBbHOCTH

6.1 Pe3yJ’IbTaTLI 0CBOCHHUSHA y'{eﬁnoifl AUCHUIIJIMHBI, IIOJIC/KAINUE ITPOBEPKE

[udp Komnerenius [Tokazarenu olleHUBAHUS Kputepuu onenuBanust
Komire- KOMIIETEHIINI KOMIIETEHIIU I
TEHIIUU
OIIK-8; | roToBHOCTHIO B xope tekymero, pyoexHnoro | Hanmnuue nokasarens —
BBITIOJTHATH HANAAKY KOHTPOJIsI, Ta00PaTOPHBIX YIOBJIETBOPUTEINBHO;
U3MEPUTENIbHBIX U paboT, MokazaTb FOTOBHOCTh Hanuuue nepcnextus
YIPABISIOUINX CPEJICTB | BBIMOIHITH HAJAIKY pa3BUTHUSA WIH
1 KOMIUIEKCOB, U3MEPUTENbHBIX U 0003HaYeHbI
OCYILIECTBISTh UX VIPaBISIOMUX CPEICTB U MEPCIIEKTUBBI PA3BUTHS
periamMeHTHOe KOMIUIEKCOB, OCYIIECTBIIATh UX | B MOCIEAYIOLINX
o0cCyXKUBaHUE perJaMeHTHOE O0CITy)KMBaHHE | MPOEKTax - XOPOIIIO;
YpoBeHb IPOEKTA,
MIPeIIoJIararoHii
popaboTKy
MCIIOJIb30BaHUS KaK
OTJIEIbHOT'O MOJYJIS B
MPOEKTaX JIPYTUX
CTYJIEHTOB - OTJIMYHO
OIIK-9; | roToBHOCTBIO B xoze Texymiero, pyoexHnoro | Hanmnune nokasarens —
BBITIOJTHSTH KOHTpOJIsI, Ta00PAaTOPHBIX YJIOBJIETBOPUTEIIBHO;
JKCIEPUMEHTHI 110 paboT, MoKazaTh yMEHUS: Hanuune nepcrnektus
3a/IaHHBIM METOJMKAM U | BBITIOJHSITH SKCIIEPUMEHTHI 110 | pa3BUTHUS UITH
o0pabaThIBaTh 3a/IaHHBIM METOJAMKAM U 0003HaYeHBI
pe3yJIbTaThI ¢ 00pabaTbIBaTh pe3yJIbTaThI C MEePCIEKTUBBI PA3BUTHS
MIPUMEHEHUEM IIPUMEHEHUEM COBPEMEHHBIX B IIOCJIEAYIOLINX
COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTHI | IPOEKTax - XOPOLIOo;
MH(OPMAITMOHHBIX Y TEXHUYECKUX CPEJICTB VYpoBeHb IpoeKTa,
TEXHOJIOTUHI U MPEANOIararo i
TEXHUUYECKUX CPECTB popaboTKy
MCIIOJIb30BaHUs KaK
OTJIEIbHOIO MOZYJIS B
MPOEKTaX JIPYTUX
CTYJEHTOB - OTJIMYHO.
OIIK-10 | ctocobHOCTHIO B xone mabopaTopHbIX paboT Hannuue mokazarens —

paspabarbIBaTh (Ha
OCHOBE JICHCTBYIOIINX
CTaHJIapTOB)
TEXHUYECKYIO
JOKYMEHTAIUIO (B TOM
YHCII€ B QJIEKTPOHHOM

MOKa3aTh CIOCOOHOCTH
pa3zpabaThIBaTh (Ha OCHOBE
JIEUCTBYIOIIUX CTAaHAAPTOB)
TEXHUUYECKYIO JOKYMEHTAIIHIO
(B TOM 4uCHE B 3JIEKTPOHHOM
BUJIE) JUIsl pETJIaMEHTHOTO

YZIOBJIETBOPUTEIIBHO;
Hannuue nepcriektus
pa3BUTHUS WIH
0003HaueHbI
NIEPCIIEKTUBBI PA3BUTHS
B IIOCJIEAYIOIIUX
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BHJIC) IS
pETTIaMEHTHOTO

aBTOMATHU3aLUU U
yIIpaBJICHUS

00CITy’)KUBAaHUSI CUCTEM
U CPEJCTB KOHTPOJIA,

00CITy’)KMBaHUS CUCTEM U
CPEIICTB KOHTPOJIS,

ABTOMAaTHU3alllH U YIIPaBJICHUA

MIPOEKTaX - XOPOIIIO;
YpoBeHb IIPOEKTa,
Mperoararomumi
popaboTKy
HCIIOJIb30BaHMS KaK
OT/ICJIbHOTO MOJTYJISl B
MPOEKTaX JIPYTUX
CTYJICHTOB - OTJIMYHO.

Metoanyeckue MaTepualibl, OMNpeleJsA0lNde NPoUeIypPbl OLEHUBAHUS 3HAHMM,
YMeHUil, HABbIKOB U (MJIM) ONBITA JeATeJIbHOCTH

PesyabTaThl 00yyeHus
(00beKTHI OlIEeHMBAHUS)

OcHoOBHBIE OKA3aTeJIN
OlIeHKH pe3yJbTATOB

OueHouHBbIE CpeCTBA
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3HaTh NpeaMET TUAPO— U
MTHEBMOIIPUBO/IA

00bEMHBIN THAPABIMYCCKHUI
IPUBOJ

TUApaBIMYECKas anmnaparypa
YIpaBJICHUS, PETyJIUPOBAHUS U
3aIMTHI

- OTIMCaHNE OCHOB;
- BBIIIOJIHEHUE TECTOB;
- BBITIOJTHEHUE U 3aIUTa
71a00paTOPHBIX padoT;

naboparopHas pabora,
KOJUTOKBHYM,

TCCTUPOBAHHUE, 3aUCT

pEeryJIupoOBaHHE  IapaMeTpOB
rujiponepeaay

32 - ONMCAaHUE OCHOB,; nabopaTopHast pabora,
3HaTh TUAPABINYECKUN - BBITIOJTHEHUE TECTOB; KOJUIOKBHYM,

CHEIAIUNA TPUBOL
ITHEBMAaTHUYECKUN IIPUBOJ

Kak BHEAPSITh  PE3YJIbTaThbl
pa3paboTOK CPEACTB U CHUCTEM
aBTOMAaTHU3allMd U YIPaBJICHUS
B IIPOU3BOJICTBO

- BBITIOJTHEHUE W 3alIUTa
71a00paTOpHBIX PadoT;

TECTUPOBAHHUC, 3aUCT
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3HaTh Kak pa3paboTars U
WU3TOTOBUTH CTEHIBI JUIS
KOMILIEKCHOW OTJIAJIKU U
UCIIBITAHUI IPOrPAMMHO-
armnapaTHbIX YIPaBIIAIOLINX
KOMIUIEKCOB;

- OIIMCAHUE OCHOB;
- BBIIIOJIHEHUE TECTOB;
- BBITIOJTHEHUE W 3alIUTa
1a00paTOpHBIX PadoT;

nabopaTopHas
KOJUTOKBUYM,
TECTHUPOBAHUE, 3a9CT

pabora,

KaK BBIMIOJTHUTh MOHTAX,
HaJIaJKYy, HaCTpOWKY,

MPOBEPKY M CAady OMBITHBIX

00pasmoB MPOTrpaMMHO-

anmapaTHbIX CpEICTB u

KOMIIJIEKCOB aBTOMAaTH3aI[H U

yIpaBIeHUS

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

TUAPABIMYECKUI TIPUBO/T
TUAPABIMYECKYIO anaparypy
yIpaBieHUs, pEeryIUpOBaHUS U
3aILUTHI
peryJiupoBaHue
ruponepeaay

napamMeTpoB

- BBITIOJTHEHUE W 3alIUTa
71a00paTOpHBIX PadoT;

TECTUPOBAHHUC, 3aUCT
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Y2

YMeTb IPUMEHSTH
TUJIPABINYECKUN CIEIAIINN
IPUBOJ

MMHEBMATHUYECKUN MPUBOJ
BHEJIPSITH pe3ynbTaThl
pa3paboOTOK CPEJICTB M CUCTEM
ABTOMATHU3AIlMU U YIPABJICHUS
B IPOW3BOJICTBO

- OIMCaHUE OCHOB;
- BBITIOJIHCHUEC TCCTOB,
- BBIIIOJIHCHUE U 3alIUTa
1abopaTOPHBIX padoT;

nabopaTopHas
KOJJIOKBUYM,
TECTUPOBAHUE, 3a4YET

pabora,

Y3

YMeTb pa3paboTars U
U3TOTOBUTH CTEHBI JUIsS
KOMIUIEKCHOU OTJIaJKU U
UCIBITAaHUI IIPOrPAMMHO-
annapaTHbIX yNpaBIISIOLIMX
KOMIUIEKCOB;

BBITNIOJTHUTh MOHTaX, HAJIAIKY,
HAaCTPOWKY, IPOBEPKY U cAady
OIIBITHBIX o0pa31oB
IIPOrpaMMHO-ANIapaTHBIX
CPEICTB U KOMILIEKCOB
ABTOMATHU3alMU U YIIPaBJICHUS

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

naboparopHas pabora,
KOJUIOKBHYM,

TCCTUPOBAHHUC, 3aUCT

Y4

YMmeTh pazpabaTbiBaTh
IPOCTHIE alapaTHO-
IIpOrpaMMHBIE CPEJCTBA
MOHHUTOPHHIA U yIIPaBJICHUS.

- OIHCaHUE OCHOB;
- BBITIOJIHCHUE TECTOB,
- BBIIIOJIHEHUE U 3aIUTa
1abopaTOPHBIX padoT;

nabopaTopHas
KOJUTOKBHYM,
TECTUPOBAHUE, 3a4YET

pabora,

B1

BrangeTs
HCII0JIb30BaTh
WHCTPYMEHTAJIbHbBIE
MpPOrpaMMHBIE
cpencTBa B rpoiiecce
pa3paboTKU U DKCIUTyaTalllH
CHCTEM YIIPABIICHHUS;
MIPOEKTUPOBATh TEXHUYECKOE
obecrieueHue CHUCTEM
ABTOMATU3AINH U yIIPABICHHUS
Ha 0a3e TUMOBBIX KOMIUIEKCOB
TEXHUYECKUX CPEJCTB;
(bopMHpPOBATH TEXHUYIECKUE

HaBbIKaMH

- OIMCaHKe OCHOB;
- BBITIOJTHCHUE TECTOB,
- BBITIOJTHEHUE U 3aIlIUTa
1abopaTOPHBIX padoT;

nabopaTopHas
KOJJIOKBHYM,
TECTUPOBAHUE, 3a4YeT

pabora,

3alaHus  Ha  pa3paboTKy

HETUIIOBBIX arnmapaTHbIX u

MPOTPaMMHBIX CpencTB

CUCTEM

ABTOMATU3AINH u

YIIpaBJIECHUA.

B2 - OIIMCaHNE OCHOB; nabopaTopHas pabora,
BJ'IaI[eTB HaBbIKaMU U | - BBIIIOJIHCHHUEC TCCTOB, KOJIJIOKBUYM,

METOHOJIOTHEN HaIHCaHusI Hu
OTJIagKH MPOrpamMm hilae:

- BBIIIOJIHEHHUE U 3aIUTa
71a00paTOPHBIX PadoOT;

TECTUPOBAHHUE, 3aUCT
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CPEICTB

MOHUTOPHHTA u

YOpaBJICHUS

B3 - OIIMCAaHNUE OCHOB; naboparopHas pabora,
Bnaners HaBBIKAMU U | - BBIIIOJIHEHHUE TECTOB; KOJIJIOKBUYM,
METOI0JIOTHEN - BBIIIOJIHEHUE U 3aIlIMTa TECTUPOBAHUE, 3aUeT

MpPOrpaMMHUPOBAHUS B Cpelie
Arduino IDE

1abopaTOpHBIX padoT;

6.2 Illkana oueHNBaHUsI IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus!

6.2.1 Texymmii u py0e:KHbIIl KOHTPOJIb

B pamkax Tekyiero u pyoe:xkHOTro KOHTPOJIS IO AUCIUILIMHE CTYACHT MOXKeET Habpath 10

70 6amioB
Cemectp [lIxana oneHuBaHUs
0-35 6amnoB 36-50 6amioB 51-60 6ammoB 61-70 6amnoB

4 YactuuHoe [Tonnoe iy | [lonnoe nim [TonmHoe nocemenue
IIOCELICHUE YaCTU4HOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCEIICHUE MOCEILICHHE 3aHATUH.
3aHATHUH. ayJAUTOPHBIX ayIUTOPHBIX [Tonnoe
HeynosnerBopuren | 3aHATUI. 3aHATUH. BBINIOJIHEHHE u
bHOE BbINONHEHUE | YacTuuHOE [Tonnoe 3aIuTa
nabopaTopHBIX U | BBIOJHEHUE U | BBIIIOJIHEHUE U 1ab0paToOpHBIX U
MPaKTUYECKUX 3almTa 3auTa MPAKTUYECKUX
pabor. ITnoxas | n1abopaTopHbIX ¥ | 1aOOPAaTOPHBIX U | 3aHATHUH.
MOATOTOBKA K | IPAaKTUYECKUX MPaKTUYECKUX Boinonnenue
OaIbHO- pador. pabor. KOHTPOJIbHBIX
PEHTHUHTOBBIM Beinonuenue Beimonnenune paboT,  TECTOBBIX
MEPOIPUATHM. KOHTPOJIBHBIX KOHTPOJIbHBIX 3a/laHuil Ha OLEHKU
Crynent HE | paboT,  TECTOBBIX | pabOT, TECTOBBIX | «OTIUYHOY.
JIOITYCKaEeTCsl K | 33aHUM Ha OLICHKM | 3aJaHMi Ha
MIPOMEKYTOUHON «YZOBJIETBOPUTENb | OLICHKH
aTTecTaluu HOY. «XOpOILOY.

6.2.2 TIpome:xyTOUHASI ATTECTAIUA

OreHka pe3ynbTaTOB OCBOSHUS yUeOHOW TUCIMIUIMHBI B 4 ceMecTpe MPOBOAMTCS IO
CIEAYIOUIEH IIKaJe, MPUMEHSIEMOM Ha 3a4eTe:

Cemectp

[HIkana orteHnBanus

He 3aureno
(36-60 6amnoB)

3ayTeHo

(61-100 6ammoB)

CTylleHT uMmeer
36-60  OamoB
o UTOTaM
TEKYIIETro u
pyOeKHOTO

KOHTpOJIA,  Ha
3a4ére HE
OTBETHUJI Ha

Crynent umeet 36-45 6aioB 1Mo UTOraM TEKYIIETO U PyOSKHOTO
KOHTPOJISI, HA 3a4eTe JaJl MOMHBIA (YaCTUYHBIN) OTBET HA
TEOPETUYECKHIA BOTIPOC BOTIPOC ¥ YACTUYHO (ITOTHOCTHIO) PEIIIUIT
3ajauy.
Crynent umeet 46-60 6aIoB 1O UTOTraM TEKYIIIETO U PYyOSKHOTO
KOHTPOJISI, HA 3a4eTe JaJl OJHBIN OTBET Ha OJMH BOIPOC WIIN
pemI 3aaaqy.
Crynenty, umeromemy 61-70 6amioB 1Mo WTOraM TEKYIIETO U
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TEOPETUYECKUI | PyOEXKHOro KOHTPOJIS, BBICTABIIAETCS OTMETKAa <«3auyTeHO» 0e3
BOIIPOC M  HE | CAA4y 3a4€ra.
pelmn 3aaaqy.

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

Kpoxanés, A. A. 'mnpasnuka [ DeKTpOHHBIN pecypc] : yaeOHoe mocodue / A. A.
Kpoxanés, A. b. lllymmnaHHUKOB. — DJIEKTPOH. TEKCTOBBIE JaHHbIE. — KeMepoBo :
KemepoBckuii TEXHOIOTUYECKUI HHCTUTYT NUIIEBOM MpOMbIUIeHHOCTH, 2006. — 98 c.

— 5-89289-336-7. — Pexxum gocryma: http://www.iprbookshop.ru/14363.html

OpexoBa, T. H. ['unpaBnuka v ruiponHEBMOIIPUBOJL [ DNEKTPOHHBIN pecypce] : yueOHoe
nocobue / T. H. OpexoBa, B. A. YBapoB. — DJIeKTpOH. TEKCTOBbIE JaHHBIE. — benropoa
: benropoackuii rocyjapcTBeHHbIN TeXHOIornyeckuii yausepcurer uM. B.I'. Illyxoga,
OBC ACB, 2017. — 149 c. — 2227-8397. — Pexxum pocrymna:
http://www.iprbookshop.ru/80458.html

OBcsiHHUKOB, 1O. I'. T'uaponpuBoa 1 OCHOBBI THIPOITHEBMOABTOMATUKY [ DI1€KTPOHHBIH
pecypc] : yuebHoe nmocodue / YO. I'. OBCIHHUKOB. — DJIEKTPOH. TEKCTOBBIE JTaHHbBIE. —
benropon : bearopoackuii rocy1apCTBEHHBIN TEXHOJIOTMYECKUN YHUBEpCUTET UM. B.T.
[lyxoBa, 9bC ACB, 2017. — 132 ¢. — 2227-8397. — Pexum gocryna:
http://www.iprbookshop.ru/80459.html

Meroanueckue ykazaHusl 10 JUIUIOMHOMY NPOEKTUPOBAHUIO JJI CTY/ICHTOB
crienuanbHOCTH «[ MapaBInYecKre MalIuHbI, THIPOTIPUBOIBI U
TUIPOITHEBMOABTOMATHKay [ DnekTpoHHbIN pecypc] / cocT. O. @. Hukutnn. —
DJNEKTPOH. TEKCTOBbIE TaHHbIe. — M. : MOCKOBCKHI rOCY1apCTBEHHBIN TEXHUUECKUI
yauBepcuteT umeHn H.O. baymana, 2006. — 32 c. — 2227-8397. — Pexum nocryna:
http://www.iprbookshop.ru/31068.html

7.2. lonoiHUTE/IbHAS JIUTEPATYypA.
['unpaBnuka, THAPOMAIINHBI U THIPONMHEBMONPUBOA: YueOHoe nocodue aist By30B / [log

pen. C.II. Crecuna. - 4-e u3z., crepeoru. - M. : UL "Axkanemusa", 2008. - 335 c.

['mapasivka u rugponpuBo: YueO. mocodue/Ilox obm. pen. M.JI. ITactoeBa. M.
Uznarenscteo MITY, 2001. — 520 c.
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http://www.iprbookshop.ru/14363.html
http://www.iprbookshop.ru/80458.html
http://www.iprbookshop.ru/80459.html
http://www.iprbookshop.ru/31068.html

3. CkopnsaxoB H.M. I'mapasnuka (TeopeTHUECKUI KypeC ¢ IPUMEpaMH NMPaKTUYECKUX
pacderoB): Yueb. mocobue / H.M. Ckopusikos, B.H. Bepuep, B.B. Ky3uenos; I'Y
Ky3I'TY. — Kemeposo, 2003. — 224 c.

4. CgemnukoB B.K. Cranounsie ruapornpuBosl: CripaBouHUK: bruOanoTeka KOHCTPYKTOpA.

— 4-e m3x. nepepad. u gom. — M.: MamuHoctpoenue, 2004. — 512 c. w.

5. 3amavyHuUK MO THAPABIMKE, THAPOMAIIMHAM U THAPONPUBOLY: Yueld. mocodue ams
MalImHOCTPOUT. criell. By3oB / b.b. Hekpacos, U.B. ®atees, 10.A. benenkos u np.; [Tox.
pen. b.b. HekpacoBa. — M.: Beicir. mk., 1989. — 192 c.

7.3. llepuoguveckne U31aHus.
KypHaiel: ABTOMaTH3aIMsI U yIIPpaBIeHHE, ABTOMATH3allUs B IIPOMBIIUICHHOCTH, ['OpHOE 11eIo,

DneKTpOHHas IPOMBIIUIEHHOCTh, MUKpO3JIeKTpoHuKa, DnekTponuka HTh.

7.4 UnTepHeT-pecypcehl.

1. Dnexrponno-6ubauoreunas cucrema IPRbooks [DnekrponHslii pecypc]. - Pexum
nocryna: http://www.iprbookshop.ru/

2. Uudopmanuonnas cucrema "EnuHoe OKHO 10CTyna K 06pa3oBaTelbHbIM pecypcam”
[DnexTpoHHBIH pecypc]. - Pexxum goctymna: http://window.edu.ru/

3. VnpopmanmoHHas CUCTEMBI IOCTYIIA K 3JIEKTPOHHBIM KaTaaoram OuOInoTek cepsl
obpazosanus u Hayku (MIC DKBCOH)[OnexkTponnslii pecypce]. - Pexum gocryna:
http://www.vlibrary.ru/

4. http://ait.mtas.ru - KypHan «ABTOMAaTHKa ¥ TEJEMEXAHUKAY

5. Dnextpounsie cnoBapy, Bukuneaus, daiin-ceppep RusMANUAL.RU.
http://radiotehnica.com, htt://nice/artip.ru/, RadioSovet.ru, Radiolomaster,
www.mirmr.net, RadioRadar u ap., anexTpoHHbie OHOINOTEKH, TOMCKOBBIE MAIIIUHBI.
http://www.oglibrary.ru/data/10/1002.htm - ACYTII. Texaudeckas auteparypa

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

7. http://www.adastra.ru/edu/edu-learn/prog/ - Jlekuuu u cemunapsi 1o TRACE MOD u T-
Factory

8. http://bukashka.net/books/cat26.htm - DnexTpoHHas GHOIMOTEKA TEXHUYECKOM
JTUTEPaTyphI

9. http://www.derrick.ru/?f=book&id=105&page=3&... - OcHoBb noctpoenns ACYTII
B3PBIBOOIIACHBIX ITPOU3BOJICTB

10.http://www knigka.info/2009/03/07/teoreticheskie-osn... - TeopeTnueckne 0CHOBEI
noctpoenus ACYTII
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https://vk.com/away.php?to=http%3A%2F%2Fwww.knigka.info%2F2009%2F03%2F07%2Fteoreticheskie-osn&cc_key=

11.http://tema.studentochka.ru/99583.html - XapakTepucTuka oTpacin paspaboTKu 1
BHenpeHus ACYTII

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

12.http://www.diss.rsl.ru — DBJ] PI'B - DIeKTpOHHBIE BEPCHHU MOIHBIX TEKCTOB JUCCEPTALHIA
u aBTopedeparoB u3 ¢honma Poccuiickoii rocynapcTBEHHONW OMOIMOTEKH

13 .http://www.scopus.com — Sciverse Scopus u3aarenbcTa «ab3eBup. Hayka n
TexHosorun». PedeparnBras u ananmTHdeckas 0aza JaHHBIX

14 http://elibrary.ru — DnekTpoHHas GMOIMOTEKA HAYYHBIX MYOIUKALIUHA.

15 .http://polpred.com — O630p CMU Poccuu u 3apy6exns. I1oaHbIE TEKCTH + aHATMTHKA U3
600 u3ganuii mo 53 orpacisim

16.https://www.gost.ru/portal/gost//home/standarts - denepanbHOE areHTCTBO 110
TEXHHUYECKOMY PETYINPOBAHHUIO M METPOJIOTUHU

17 .http://www.consultant.ru/ - cnpaBouno-npasosas cucreMa Koncynsrant [Tmroc

7.6. MeTonnuecKkue yKa3aHusl K 3aHATHAM

18.Xaxynos.B.A., Kapsakun A.T., lllanosanos B.A. Opranuszanust IpOEKTHON A€ATEIbHOCTH
YHU(PHUIIUPOBAHHBIE TPOEKTHI (Moaynu) - (YueOHoe mocobue ), KbI'Y. - Hanpuuk
2018r. 73 c.

19.Xaxynos B.A. MOHMTOpPHHT M yIIpaBjeHUE aBTOMATU3HPOBAHHBIME CUCTEMAaMU
(Meronnueckue yka3zaHus K gaboparopHbiM padoram), KBI'Y. - Hanpunk 2014r. 14 c.

20.Xakynos B.A. CpecTsa TMCTaHIMOHHOTO MOHUTOPHHTA aBTOMATH3UPOBAHHBIX
YIPABISIOUIUX CUCTEM (METOINYECKH YKa3aHUs MO MPOBEICHUIO UCCIEA0BATEIbCKUX
pa6ort), KBI'Y. - Hanpuuk 2014r. 22 c.

21.Xaxynos B.A. YueOHo-BeluncnuTensHas npaktuka (Metonudeckue ykasanus), KBI'Y. -
Hanpuuk 2014r. 34 c.

22 .Xaxynos.B.A., Kapsaxun A.T., Xakynos T.I'., Kymxosa M.IO. MeTomuueckue yka3aHus
K JJaOopaTOpHBIM paboTaM «IJIEKTPOHHBIE YCTpOHcTBa TeXxHUUeCcKnX cuctem» KBI'Y. -
Hanpunxk 2017r. 23 c.

23.Xakynos. B.A., Kapskun A.T., Kymxosa M.IO. MeTtoauueckue yka3anus K
n1abopaTopHbIM paboTaM «MeToabl METPOIOTHYECKOr0 00ECIIeYeHUs B YIIPABICHUH

Texunueckumu cucremamu» KbI'Y. - Hanpuuk 2017t. 23 c.

24 Metonnueckue ykasanus K 1abopaTopHbIM 3aHsaTUsM. Xakyiaos B.A., Kyamesa B.B.,
Xaryxosa /[.B. MoauTOopuHT, aHAIHM3 U yIIpaBiieHHe OMOTEXHOIOTHICCKUMHU

nporeccamu. Metoaudeckue pazpadorku, Hampunk, 2015, 29c¢.
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8 MarepunajibHO-TeXHUYECKOE o0ecnevyeHne TUCHUUIIMHBI
OOyueHue Mo TUCUUILIMHE OCYIIECTBIISCTCS B CIEIHUAIBHBIX MOMEIICHUAX (ayIUTOPHSIX )

IJI1 IIPOBEACHUA 3aHATHH JICKIMOHHOI'O THIIA, 3aHATUH CCMHHApPCKOI'0 THIIA, KYpPCOBOI'O

IMPOCKTUPOBAHUA

(BBIIIOJIHEHUSI ~ KYPCOBBIX

pabor),

TPYIIIOBBIX u HHIAWBHUAYAJIbHBIX

KOHCYJ’IBT&L{I/II\/JI, TCKYIICTO KOHTPOJA H HpOMe)KYTOHHOfI arrecralluu, a TaKXKC HMMCIOTCA

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

o0cmy)KMBaHUsI y4eOHOro 00O0pYyIOBaHMS.

TTomerenust

JIA CaMOCTOSITEILHOM pa6OTBI

OCHAIICHbl KOMITBIOTEPHON TEXHHMKOH C BO3MOXKHOCTBIO MOAKIIOUECHHS K cetu "HMHtepHetr" u

obecrieueHneM

JOCTylla B JJIEKTPOHHYIO

UH(POPMALIMOHHO-00Pa30BATENbHYIO  CPEIy

opranuzanuu. MarepuanbHOE U IPOrpaMMHOE 00€CIIeYeHHE IPEACTABICHO B Ta0JIUIIE.

Tun ayauropuu,

ObopynoBanue U UHBEHTApb

IIporpamMHoe oGecnieyeHue

pacnoJioKeHHe ayIuTOpPHH
Yuebnas 1. Croasr - 20 mT. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aynuropuss 1 | 2. Crynes — 21 wr. PowerPoint u mp.)
MIPOBEJICHUS 3. TlepconampHble KOMIBIOTEpHI - | [Iporpammsr mms pabotsl ¢ PDF (Acrobat Reader, Sumatra
3aHATHUH 10 1. PDF, stduviewer) (cBoOOHOE pacpOCTpaHCHHE)
CEMUHAPCKOT0 4. CereBoe oOopynoBanue s | Apxuatopsl(7zip, WinRaR) (cBobogHOE pacnpocTpaneHue)
tuna  103a  aya. | xommyTanuu ¥ goctyna B Internet | Delphi XE2 Professional Ne nunensun (License Certificate
(Ycnosusriit Homep | Cisco — 1 mit. Number) 207406
Ne2; 360004, | 5. Ilepenocuslie yHuduuupoanusie | Dev-C++ cBoOonHas HMHTETpUpOBaHHAs cpega pa3pabOTKH
Kabapauso- MOJLyJTH Ha OCHOBE | NMPWIOKEHUH s s3bIKOB  nporpammupoBanus C/C++.
Bankapckas MHUKpOKOHTpouepoB (12 mr.), | (cBoOOmHOE pacmpocTpaHeHHUE)
Pecrry6nmka, npyrux (12 mr.) smextponsbix wik | Python 3.6 IDEPy Charm Professional Edition sBnsercs
r. Hanmpumk,  yin. | 9J€KTpOMEXaHMYEeCKHX YCTPOMCTB | OecrIaTHBIM JUIsi 00pa30BaTEIbHBIX YUPEXICHNH (CBOOOAHOE
YepHBIIIEBCKOTO, | aBTOMAaTH3aIHH, BU3YIM3aIlMH | PAacTpOCTPAHEHNUE)
. 173) pe3ynpratoB,  MoHHTOpuHTa Ha | Cpema it paspaborkm  ArduinolDE  (cBoOomHOE
OocHOBe I1M(POBBIX, AHAIOTOBBIX | PACHPOCTPAHEHHE)
JaT4YUKOB W 1p., koHkperHas | Ubuntu Jlunensus GPL (cBoOomHOe pacmpocTpaHeHue).
HOMEHKJIaTypa Moxyneit, | Lazarus (FreePascal) RAD IDE(cBoGomHOE
YCTaHABJIMBAEMBbIX B ayAMTOPHH, | PaCIpOCTpaHEHHE)
3aBucut  OoT  TeMbl  3aHsaTHil. | KOMIIAC-3D LT CAIIP ans yueOHBIX menei, obneryeHHas
OOmenHbld  QoHI  crTeHIOB W | Bepcust  npodeccuoHanbHoii  cuctembl KOMITAC-3D.
YHUPHUIHPOBAHHBIX Moxyneit | (cBobomHoe — pacmpoctpaHeHme). InkScape  BeKTOpHBIHA
xpanutcs B aya. 114 (YcioBHbel | rpadudeckuii peqakTop (CBOOOIHOE pacTipoCTpaHCHHUE)
Homep Ne2; 360004, KabGapmmuo- | 3D-pemakrop Blender (cBoGomHOE pacmpocTpaHeHHUE)
bankxapckas Pecnybnuka, | Simple-Scada 2 orkpeitas  Bepcus ¢ 0a30BBIM
r. Hanpumk, yn. YepHslmeBckoro, | (GyHKIIHOHAJIOM, 64 Tera (CBOOOIHOE pacnpocTpaHeHHe)
a. 173) B merayummueckoMm mkady, | Cpena paspabotkn st MukpokoHTposniepoB AVR  Studio
O]l 3aMKOM M HCIIONB3YIOTCS BO | (CBOOOAHOE pacmpoCTpaHEHHE)
BpeMsI JICKIIMOHHBIX 3aHATHH. Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
6. ITpoexTop. limited EDUCATIONAL version. Free (cBobomnOe
7. HoyTOyxk. pacmpocTpaHeHue)
8. aTepakTUBHAS JOCKA. Cpena mns  paspabotkum  Arduino IDE  (cBoGomHOe
9. VYuebHble CTEHbI (w3 | pacmpocTpaHeHue)
yHuGUIMpoBaHHbIX Moxysei) must | OpenCV  (cBoOGonnoe pacnpocrtpanenue).  Qt(cBobomHOe
KOMIUIEKCHOH OTIAIKH U | pacnpocTpaHeHHe)
UCTIBITAaHHUH MIPOTPaMMHO-
anmapaTHBIX YIPABISIFOLINX
KOMIUIEKCOB.
VYuebnas 1. Cronsl - 20 mr. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aymuropuss g | 2. Ctynes — 21 mrT. PowerPoint u mp.)
MIPOBEICHUS 3. Tlepconanpuble KOMMBIOTEPH - | [Iporpammsl mis pabotel ¢ PDF (Acrobat Reader, Sumatra
3aHATHHA 10 mmr. PDF, stduviewer) (cBoOogHOE pacpocTpaHeHHE)
JIEKIIHOHHOTO 4. CeteBoe obOopynoBanue i | ApxuBatopsl(7zip, WinRaR) (cBo6omHOE pactipocTpaHeHuE)
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tuna 103a  aya. | xommytanuu ¥ gocryna B Internet | Delphi XE2 Professional Ne nunensun (License Certificate
(Ycnosusiit Homep | Cisco — 1 mir. Number) 207406
No2; 360004, | 5. IlepenocHsle yaudumupoBanusie | Dev-C++ cBoOOgHAs WHTETpPHPOBAHHAS cpena pa3paboTKH
Kabapamao- MOJTyTTH Ha OCHOBE | MPIJIOKEHUH U1 sI3BIKOB  TporpammupoBanmsi C/C++.
Bankapckas MHUKpOKOHTposutepoB (12 mr.), | (cBoOOmHOE pacmpocTpaHeHHE)
Pecry6nuka, npyrux (12 mr.) smexrponssix win | Python 3.6 IDEPy Charm Professional Edition sBnsercs
r. Hampumk,  yiI. | SJIEKTpOMEXaHWYECKHX YCTPOHCTB | OecrIaTHBIM Ui 00pa30BaTeNBHBIX YUPEKICHUH (CBOOOTHOE
UYepHBIIEBCKOTO, | aBTOMAaTH3aIHH, BU3YaIM3allH | PAaCIIPOCTPAHCHNUE)
. 173) pesynbratoB,  MoHuTopuHra Ha | Cpema  mis  paspaborkn  ArduinolDE  (cBoGoxmHOe
OCcHOBE I1M(POBBIX, AHAIOTOBBIX | PACHPOCTPaHEHHE)
JaT4uKOB W  1p., koHkpetHas | Ubuntu Jlunensus GPL (cBoOomHOe pacmpocTpaHeHHUe).
HOMEHKJIaTypa monyneii, | Lazarus (FreePascal) RAD IDE(cBo60HOE
yCTaHABIMBAaEMBIX B ayAMTOPHH, | PacHpOCTpaHEHHE)
3apucut ot  TeMbl  3aHATHHA. | KOMITAC-3D LT CAIIP mis yaeOHBIX meseid, oOerdeHnas
OOmeHHBI  (OHO CTEHIOB W | Bepcus  mpodeccnoHanpHOlt  cuctemsr  KOMITIAC-3D.
YHUPHUIHPOBAHHBIX Moxyneit | (cBobomHoe  pacmpoctpaHeHme). InkScape  BexTOpHBIHA
xpanurcs B aya. 114 (YcioBHblit | rpadudeckuii penakTop (CBOOOJHOE pacTpoCTpaHeHHE)
Homep Ne2; 360004, Kabapmmuo- | 3D-pemaktop Blender (cBoGomHOE pacmpocTpaHeHHUe)
Banxapckas PecrrybOmuka, | Simple-Scada 2 oTkpelTas  Bepcuss ¢ 0a30BBIM
r. Hanpumk, yn. YepHsimeBckoro, | ¢hyHKIHOHAIOM, 64 Tera (CBOOOJHOE pacpOCTpaHSHHE)
. 173) B merammnueckom mikady, | Cpena paspaboTku s MUKpokoHTposurepoB AVR Studio
IOJT 3aMKOM M HCIIONB3YIOTCS BO | (CBOOOAHOE pacHpocCTpaHEHHE)
BpeMs JICKIIMOHHBIX 3aHSITHI. 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 mna  paspabotku  Arduino IDE  (cBoGomuOE
9. VYueOnbIe CTCHIBI (3 | pacmpocTpaHeHne)
yauuIupoBaHHEIX Moxyinei) mit | OpenCV  (cBobomHoe pacmpoctpaneHue). Qt(cBobomHOE
KOMIUIEKCHOH OTIAIKH U | pacmpocTpaHEHHE).
UCTIBITaHHH TIPOTPAMMHO-
anmapaTHBIX YTIPABISFOIIAX
KOMILIEKCOB.
VuebHnas 1. Cronsr - 20 mr. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aymuropus  ans | 2. Crynes — 21 . PowerPoint u mp.)
MIPOBEICHUS 3. Tlepconanbuble KommbiOTEpHl - | [Iporpammsl mis pabotel ¢ PDF (Acrobat Reader, Sumatra
3aHATHIA 10 . PDF, stduviewer) (cB0OO1HOE pacpoCTpaHEHHE)
KypCOBOTO 4. CereBoe obopymoBanue s | Apxusatopsi(7zip, WinRaR) (cBo60ogHOE pacnipocTpaHeHHE)
MPOCKTHPOBAHUS kommyTanud U poctyma B Internet | Delphi XE2 Professional Ne mumensun (License Certificate
1036 ayn. | Cisco — 1 mir. Number) 207406
(Ycnosusiii Homep | 5. IlepeHocHble yHn¢unupoannsie | Dev-C++ cBoOomHas MHTETpHpOBaHHas cpena pa3pabOTKU
Ne2; 360004, | moxynu Ha OCHOBE | MPIWJIOXKEHUH JUI1 sI3BIKOB  TporpammupoBanmsi C/C++.
Kabapauao- MUKpOKOHTpouepoB (12 mr.), | (cBoOOmHOE pacmpocTpaHEeHHE)
Bankapckas npyrux (12 mr.) smexktponsbix wik | Python 3.6 IDEPy Charm Professional Edition sBnsercs
Pecmy6nuka, JNEKTPOMEXAaHMUECKUX YCTPOMCTB | OecIulaTHBIM A7l 00pa30BaTeIbHBIX YUPEkAECHUH (CBOOOIHOE
r. Hanpumk,  yi. | aBToMarusanmw, BU3yaIIM3allMH | PacIPOCTPAHEHHUE)
UYepHBIEBCKOT0, | pe3ynsTaToB,  MoHHTOpuHra Ha | Cpema  mis  paspabotkm  ArduinolDE  (cBoGomnoe
. 173) OCHOBE IM(POBBIX, AaHAJOTOBBIX | PACHPOCTPAHEHHE)
JaTdukoB ®  7Op., KkoHkperHas | Ubuntu Jlunemsuss GPL (cBoOomHOEe pacmpocTpaHEeHHE).
HOMEHKJIaTypa Moxyneit, | Lazarus (FreePascal) RAD IDE(cBoGomHOE
YCTaHABIMBAaEMBIX B ayAMTOPHH, | PaCHpPOCTPaHEHHE)
3apucuT ot  TeMbl  3aHsaTHiA. | KOMITAC-3D LT CAIIP mis yueOHBIX meleid, o0JieryeHHas
OOmenHbI  QoHI  cTeHIOB U | Bepcust  mpodeccuoHanbHoi — cuctembl  KOMITAC-3D.
YHU(HUINPOBAHHBIX Mmoxyneit | (cBobomHoe — pacnpoctpaHeHue). InkScape  BekTOpHBIiH

xpaHutcs B ayn. 114 (YcnoBHblid
Homep Ne2; 360004, Kabapamno-
Bankapckas Pecmry6nuka,
r. Hanpuuk, yin. YepHblEeBCKOro,
a. 173) B merammmaeckoM mkagdy,
MOJI 3aMKOM U HCIIOJIB3YIOTCSl BO
BpEMsI JICKIIMOHHBIX 3aHATHI.

6.Y4eOHbIC CTCHIIBI (m3
YHU(DHULIUPOBAHHBIX MOAYJICH) st
KOMIUIEKCHOH OTIAJKH u

rpaduyecknii pegakTop (CBOOOIHOE paclpoCTpaHEHHUE)
3D-penaxtop Blender (cBoGoHOE pacmpocTpaHeHHE)
Simple-Scada 2 OTKpeITag Bepcusi C  0a30BBIM
¢dbynakimonanom, 64 tera (CB0OOOIHOE PaCIIPOCTPaHEHUE)
Cpena pa3paboTku st MUKpOKOHTpoiuiepoB AVR Studio
(cBOOOIHOE pacpOCTpaHEHUE)

MasterSCADA 3.X RT32 - 6ecrmatnas SCADA na 32 TOo9kH
(cBOOOHOE pacTpOCTpaHCHNUE)

Cpena pa3zpadotku FLProg (cBoG0oHOE pacrpocTpaHeHUE)
IMponyktst  MICROCOFT (Desktop Education ALNG
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HCIBbITAaHUN noporpaMMHO-
armnapaTHbIX YIpaBJIAOIIUX
KOMIIJICKCOB.

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

ITporpamma FluidSim pa3spaborana komnanueit FestoDidactic
(cBOOOIHOE pacTIpoCTpaHEeHNUE)

Muoro mpoxomHoit  accemOmep FASM  (cBoGomuOE
pacrmpocTpaHeHue)

P-CAD — cucrema aBTOMaTH3UPOBAaHHOTO MPOEKTHPOBAHUS
anekrporuku (EDA) (cBoOomHOE pacpocTpaHeHHE)
[Tporpamma ajst aHaJIOTOBOTO M IM(POBOIO MOJEIUPOBAHUS
NMEKTPUYECKUX M DJJEKTPOHHBIX  neredl  Micro-Cap
(cB0OOAHOE pacnpocTpaHEeHUE)

CASE-cpenctBa aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS,
MOJICTIMPOBaHMSI W aHalu3a  KOMIIBIOTEPHBIX  ceTel
NetCracker 4.1 (cBobomnoe pacmpocrtpanenue). Star UML
penakrop nuarpaMm (CBOOOIHOE pacIpoCTpaHEHNE)

Python 3.6 IDE PyCharmProfessionalEdition sBmseTcs
OecrraTHEIM 111 00pa30BaTENBHBIX YUPEKACHUH (CBOOOTHOE
pacnpocTpaHeHHe)

NetworkNotepad mnporpamMma mjIs COCTaBICHHS CETEBBIX
JmuarpaMm (CBOOOIHOE PacpOCTPAHECHHUE)

DiagramDesigner (cBoOOIHOE pacIpocTpaHeHHe).
CiscoPacketTracer  OecrutatHas ~ Bepcust  (cBOOOmHOE
pacmpocTpaHeHue)

OpNet IT GuruAcademicEdition 6ecrutatHas akageMudeckas
Bepcus (cBOOOIHOE pacpOCTpaHEHHE)

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

pacmpocTpaHeHue)
Cpema mna  paspabotku  Arduino IDE  (cBoGomuOE
pacmpocTpaHeHue)
OpenCV (cBobomnoe pacmpoctpaneHue). Qt(cBobomgHOE
pacmpocTpaHeHue)
DeductorStudioAcademic 5.3 sBisiercss OecruiaTHBIM ISt
00pa30BaTENbHBIX YUPEKACHUH (cBobomHOE
pacmpocTpaHeHue)

StrawberryProlog (cBoOoiHOE pacnpocTpaHeHHe)
MagicPlotStudent (cBobomHoe pacmpocTtpanenue). Terminal
(cBOOOIHOE pacTIpoCTpaHEeHNUE)

9. Ocob0enHnocTHn OpraHu3anvu 06p330BaTeJ'lI)HOFO nmpouecca 1Jjist HHBaJIuA0B U JIUII €
OrpaHUYCeHHBIMHA BO3MOKHOCTAMH 3/I0POBbHA

I[J'IH CTYACHTOB C OIrpaHUYCHHBIMH BO3MOKHOCTSAMU 300POBBA CO3JaHbI CIICTIHAJIBHBIC

yCiioBuss IJid  TIOJIYYCHUA O6pa3OBaHI/I$I. B

neiax AOCTYIMHOCTH IMOJIYYCHHSA  BBICIICTO

oOpa3zoBaHusl MO 0Opa3oBaTEIbLHBIM MPOTPAMMaM WHBAIUJAMU W JIUIIAMHA C OTPaHUYEHHBIMHU

BO3MOXHOCTSAMHU 3J0POBbs YHUBEPCUTETOM oOecreynBacTes:

1. AHBTCpHaTI/IBHa}I BEpcCus O(bI/ILII/IaHBHOFO caiiTa B CeTHU ((I/IHTepHCT» JJIA

CIa00BU/IAIINX

2. 171 MHBAJINI0B C HAPYIIEHUSMU 3peHHs (C1a0oBUIsIINE, CIIETIBIC)

- MPUCYTCTBHUE ACCUCTEHTA, OKAa3bIBAIOLIEro OOydaromeMycss HEOOXOAMMYIO IOMOIIb,

nyOnMpoBaHHE BCIYX CIPaBOYHOM HMH(GOpPMAIMKM O pPACIMCAHUM y4eOHBIX 3aHATHH; HaIW4He

CPeACTB JUIsl YCWIEHUS OCTAaTOYHOTO 3peHUs, OpaijieBCKOW KOMIIBIOTEPHOW TEXHUKH,
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BUJICOYBEIMUUTENCH, TMPOrpaMM HEBU3YAJILHOTO JOCTyNMa K UWH(OpManuu, MOporpaMm-
CHUHTE3aTOPOB PEUH U JAPYTrUX TEXHUYECKUX CPEACTB MpUeMa-niepenaun yaeOHoi napopMaiuu B
JOCTYITHBIX OPMaXx JUIsl CTYJCHTOB C HAPYIICHUSIMH 3PSHHSI,

- 3aJJaHMS JUTS1 BBITTOJIHEHHSI HA 9K3aMCHE 3aYUTHIBAIOTCSI ACCUCTEHTOM;

- MHUCHMCHHBIC 3a/IaHUs BBITIONHSIOTCA Ha Oymare, HAJMKTOBBIBAIOTCS ACCUCTCHTY
00yyJarommmcs;

3. 118 WHBAIMJOB WM JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI IO CIIYXY
(cmabocrnpIamue, TIyxue):

- Ha 3a4eTe/3K3aMeHe MPUCYTCTBYET ACCHCTEHT, OKa3bIBAIOIINN CTYJICHTY HEOOXOJAUMYIO
TEXHHYECKYI0 TIOMOIIb C Y4YeTOM WHAMBHIYAIbHBIX OCOOCHHOCTEW (OH TIOMOTaeT 3aHATh
pabodee MeCTo, TIEpEABUTATHCS, IIPOYUTATh U OPOPMUTH 33IaHHE, B TOM YHCIIC 3aITUCHIBAS 10T
TUKTOBKY);

- 3a4eT/IK3aMEeH MPOBOJUTCS B TUCBMEHHON (opme;

4. Jlns WMHBAIHMIOB W JIMIl C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbBS, MMEIOIIUX
HApYIICHUS OMOPHO-JBUTATEILHOTO armapaTa, CO3JaHbl MaTEepPHAILHO-TEXHUYCCKHE YCIIOBHUS
00eCreyrBarIIMe BO3MOXKHOCTh OECHpPENsATCTBEHHOTO JOCTyNa OOy4aroluxcs B Yy4eOHbIC
MIOMEIICHUS, OOBEKTY NHUTAHUsS, TyaleTHbIC W JPyTrHe IMOMEIICHUS YHHBEPCHTETa, a TaKXKe
npeObIBaHMS B YKAa3aHHBIX TIOMEIICHHSIX (HATHYHE PACITUPEHHBIX JIBEPHBIX MTPOEMOB, IOPyUHEH
U IPYTUX MPUCTOCOOTICHHUI).

- MHCbMEHHBIE 3aJ]aHMsI BBIMOJHSIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM U HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHHIO CTYICHTA YK3aMEH MMPOBOIUTCS B YCTHOU (hopMme.

OOyyJaronuecs U3 YHCIIa JIUI] C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3JIOPOBBST 00€CIICUCHBI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu B (opMax, afanTUPOBAHHBIX K OTPAHUUYEHUSIM

HX 300POBbA.

10. JIuct u3MeHeHUil (10NOJIHEHMIH).
B abou IIporpamMmm 10 JUCHUITIINHE «OCHOBEI TUAPaBINKHN u
y P

TUIPOITHEBMOABTOMATUKM» 110 HANPaBJIeHUIO MOAroToBkH 27.03.04 YnpaBieHne B TEXHUYECKUX
cucreMax. (crmenuanbHocTH) (oOpa3oBaTtenbHas mporpamMma MHQOpMalmoHHBIE TEXHOJIOTUH B

yIpaBiIeHUN TEXHUYECKUMHU cucTtemMamu ) Ha 2021— 2022 y4eOHblii roj

Ne | Dnement (mynkT) PI1JI [Tepeuenn BHOCUMBIX | [Ipumeuanue
/1 W3MEHEHUH!
(momoTHEHMIN)
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OO6cyxaeHa U peKOMEH/I0BaHa Ha 3aceianuy Kagenpsl  MHQOPMAIMOHHBIX TEXHOJIOTUN B
YIIPABJICHUYU TEXHUYECKHUMU CHCTEMaMHU

HaUMCHOBAaHHEC Ka(bez[pm

MPOTOKOI Ne 0T « » 2021 r.
3aBenyromuit kadeapoit B.A. XakyinoB

IIOAIIUCH pacmnd}pOBKa IIoaITUCH Jara
CoracoBaHo:

3aBenyroNHil OTAETOM KOMITJICKTOBAHHS
Hay4YHOH
OuOJINOTEKHU

JINYHasA MMOAIHCH pacumcbpom(a IoAIMruCH Jara

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