MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHUS POCCUMICKOM OEJIEPALIMU
®estepallbHOE rOCY1APCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE YUPEkKACHHE BBICIICTO 06pa3oBaHuA

«HAIH/IOHAHI)HI)II/I I/ICCJIEJIOBATEJII)CKI/II/I
TOMCKUWM [TOJIMNTEXHUYECKW YHUBEPCUTET»

YTBEPXJIAIO

l[npeKTop VILIHFTP
«———>— J|. M. CoHBKHH
K _g_(_» 09 2020 r.

PABOYASI ITPOTPAMMA JIMCIUIIIMHBI
ITPUEM 2020 r.
®OPMA OBYYEHMUS ounas

MuKpOnponeccopHas TeXHHKA M CPeICTBA ABTOMATH3ALHH

15.03.04 ABToMaTH3aIUsI TEXHOJIOIMYECKHX ITPOIIECCOB
¥ IIPOM3BOCTB

HanpasiieHue moroToBKH /
CIEeLHATBHOCTD

ABTOMATH3aIlMs TEXHOJIOTHYECKHUX MPOIIECCOB ¥ MPOM3BO/CTB
B Heyrera3oBoi oTpaciu

OG6pa3oBaTtenbHas mporpaMmma
(HampaBJIeHHOCTD (MIPOQHIIb))

Crnennann3anus I/IHTCJIJIeKTyaIIBHbIe CHCTEMBI aBTOMATH3allMH U YIIPABJICHHUSA

VYpoBeHb 00pa3oBaHus Bricmee oOpazoBaHue - 6akajaBpuar

Kype 3 | cemMecTp | 5
TpynoeMKocTh B KpeuTax 6
(3aUeTHBIX EIUHHLIAX)
Busibl yueOHOM N€ATEIbHOCTH BpemenHo# pecype
Jlexiun 32
[TpakTHYeCKHE 3aHATHS 32
KonTakTHas (ayauTopHas)
JlaGopaTopHble paboThI 24
pabora, 4.
KypcoBo# nmpoexT
BCEI'O 88
CamocrosiTenbHas pabora, 4. 128
WUTOIO, u. 216
Bua npomexyTOYHOM DK3aMeH, ObecneunBarolee OAP
aTTecTalluy Jud. 3auer 10pa3/IeIeHue WIINUTP
3aB. kadeapoii - pyKOBOIHUTEIb 7
OAP UILLIUTP C A. A. Oununac
]/
PykoBomurens OOTI / fe / B E. 1. 'pomakoB
77
= = —
[IpenoaaBarenb : B. B. KypraHoB

2020 r.




1. Ilean ocBoeHMs QMCIUILTHHBI
[enssMu qUCIUTIIUHEI sIBIsIETCS: hopMHpoBanue y oOydaronuxcs onpeaenennoro OOIT (1.
5. O6weii xapaktepuctuku OOIT) cocTaBa KOMIETEHIUH IS TOJATOTOBKH K PO ECCUOHATBLHOH Jie-
arenbHOCTU. [lepeyenn kommereHuil npeacrasieH B Tadbmaune 1.1.

Ta6mmma 1.1 — Ilepedenp koMneTeHITUN

Kon HayMeHOBaHHE Cocrapnsiomuye pe3yabTaToB 00y4eHUs
KOMITCTECHIINHI KOMIICTCHITNHI Kon HaumenoBanue
[K(Y)-4 Croco0eH y4acTBOBAaTh B MK (Y)- Brnageer HaBbIkaMu pa3pabOTKH

MTOCTAHOBKE 1Ie€JIeH MPOeK- 4B6 MHUKPOIPOILIECCOPHBIX CPEACTB U
Ta (IporpaMmsel), €ro 3ajaa4y CHUCTEM aBTOMATH3ALIMHU, KOHTPOJIS,
IIPU 38/IaHHBIX KPUTEPUSIX, JTUarHOCTHKH, UCTIBITAHUH.
EJIeBBIX (PYHKIUAX, OTpa-
HUYCHUSIX, pa3padboTKe IK(Y)- YmMmeeT pazpabarbiBaTh MHKPOIIPO-
CTPYKTYPHBI €T0 B3aUMOCBSI- 4Y6 IIECCOPHBIE CPEJICTBA U CUCTEMBI
3ei, onpeaeneHUu: Mpuo- aBTOMATHU3AIMH, KOHTPOJIS, AUATHO-
PUTETOB pEIICHHs 3a/1a4 C CTHIKH, UCTIBITAaHHH.

Y4Y€TOM IIPABOBBIX U HPAaB-
CTBCHHBIX aCIICKTOB IIPO-

(beccnoHaIbHOM J1esATelNb- ITK(Y)-436 3HAeT OCHOBBI CUCTEMOTEXHHMKH,
HOCTH, B pa3paboTKe Ipo- MUKPOIIPOLIECCOPHON TEXHUKH, TE-
€KTOB U3JIENIUI C y4ETOM JEMEXaHUKH, HA3HAYECHHE, YCTPOM-
TE€XHOJIOTUYECKHX, KOH- CTBO M NPUHIUIBI pAOOTHI KOH-
CTPYKTOPCKHX, DKCILITyaTa- TPOJIbHO-U3MEPUTEIBHBIX IPHOO-
LUOHHBIX, 3CTETUYECKHUX, POB, TMarHOCTUYECKOTO 000PY10-
OKOHOMHYECKUX M yIpPaB- BaHUs U UHCTPYMEHTOB; TEXHUKY
JICHYECKHUX IIapaMeTpOB, B pa3pabdOoTKN MUKPOIPOLIECCOPHBIX
pa3paboTKe MPOEKTOB MO- CPEJICTB ¥ CUCTEM aBTOMATHU3AlIUH,
JEPHUA3ALNH JEHCTBYIO- KOHTPOJISL, JUarHOCTHKH, UCIIbITA-
LIMX IPOU3BOJICTB, CO3/1a- HUIA.

HUU HOBBIX, B pa3paboTke
CPEZCTB U CUCTEM aBTOMa-
TU3AIH, KOHTPOJIS, JTfa-
THOCTHMKH, UCTIBITAHUH,
yIIpaBJICHUS TPOLIECCAMH,
KU3HEHHBIM LIUKJIOM MpO-
AYKIIUU U €€ Ka4YC€CTBOM B
COOTBETCTBUH C TEXHUYE-
CKUMHU 3aJJTaHUSIMHU U UC-
MOJIb30BaHUEM CTaHAAPT-
HBIX CPEJICTB aBTOMATH3a-
IIUM PacyeToB U MPOEKTH-
pOBaHUs




Kox b e Cocrapisromue pe3yabTaToB 00y4IeHHUs
KOMITCTECHIINHI KOMIICTCHITNHI Kon HaumenoBanue
MK(Y)-7 CriocoOeH y4acTBOBaTh B ITK(Y)- BrnaneeT KOMIBIOTEPHBIMU METO1a-
pa3paboTKe MPOEKTOB I10 7B4 MU cOopa, XpaHEeHUsI U 00pabOTKH
ABTOMATHU3AIMH ITPOU3BO/I- nH(OpMAIINY; HABBIKAMU TPaKTHYe-
CTBEHHBIX M TEXHOJIOTHYE- CKOTO HCIOJIb30BaHMs 0a30BbIX UH-
CKHX TIPOIIECCOB, TEXHUYE- CTPYMEHTAILHBIX CPEJICTB TO/I-
CKUX CPECTB U CUCTEM JIEP’KKU CUHTE3a U IKCILTyaTaluu
aBTOMATHU3aLlU, KOHTPOJIA, coBpemeHHbix ACY TII, B TOM yuc-
JTUArHOCTHKY, UCTIBITAHUM, Jie IPOrpaMMUPYEMBIX MUKPOTIPO-
yIIpaBIEHUS MPOIIECCAMU, IIECCOPHBIX KOHTPOJIJIEPOB OTEUEC-
YKU3HEHHBIM LIUKIJIOM TPO- CTBEHHOTO U 3apy0eKHOT0 MPOU3-
TYKIMH U €€ Ka4eCTBOM, B BOJICTBA, SI3bIKOB ITPOTPAMMHUPOBA-
MPaKTUYECKOM OCBOCHUU U Hus crangapta IEC 61131-3,
COBEPILICHCTBOBAHHUH JJaH- SCADA-nakeroB, OPC cepBepos.
HBIX TPOIIECCOB, CPEICTB U ITK(Y)- YMeeT ocyecTBIsSITh BBIOOP CO-
CUCTEM Y4 BPEMEHHBIX TEXHUYECKUX CPELICTB
aBTOMAaTHU3AIMH, HAXOAUTH 3P deK-
TUBHBIC ITOAXO/IBI K TIOCTPOCHUIO
CUCTEM MPOMBIILIEHHOW aBTOMATH-
3aIMH U IPUMEHSATH Ha MPAKTUKE,
pa3pabOTKU CUCTEM yIpPaBICHU
TEXHOJOTHYECKUMH MTPOIIECCAaMH Ha
0a3e COBpEMEHHBIX TEXHOJIOTHUH,
Bkirouasgs OPC u SCADA |, naxo-
JUTH U UCTIOJIb30BaTh HAYYHO-
TEXHHYECKYIO0 MH(POPMAITHIO B HC-
cleyeMoi 001acTh U3 pa3InuHbIX
pecypcoB, BKIIrO4asi HHGOPMAITHIO
Ha aHTJIHICKOM S3BIKE.
ITK(Y)- 3HaeT COBpEMEHHbIE TEXHUUYECKHE
734 CPEICTB aBTOMAaTU3allUH, B TOM

4lClie, CPEACTB U3MEPEHUS TEXHO-
JIOTUYECKUX NTapaMEeTPOB, TPOMBILI-
JICHHBIX KOHTPOJUIEPOB U HCIIOIHH-
TEJIbHBIX YCTPONCTB, OCHOBHBIE
TIPUHITUITBI anapaTHO-
MPOrpaMMHOM OpraHU3alMK COBpE-
MeHHbIX ACY TII; moaxos! Kk mpo-
€KTUPOBAHUIO CUCTEM JIaHHOTO
Ki1acca; PyHKIIMOHAITBHBIC BO3MOXK-
HOCTH CHEUATU3UPOBAHHBIX MTPO-
rpamMmmubix SCADA u OPC-
TEXHOJIOTHIO pa3padO0TKHU OTKPBITHIX
CUCTEM; TTPOMBIIIICHHBIC HHTEP-
(helichl ¥ TPOTOKOIIBI TIEpeIaun
JTAHHBIX




2. MecTo aucuunjuHsbl B cTpykrype OOIT

Hucuuninmna «MuKpomnpoieccopHasi TEXHUKA U cpeacTBa aBromatusanum» b1.bM2.13 oTHo-
cuTcs K 0a30BOi yacTu MOy st 6a30BOM MHKEHEPHOM MOATOTOBKH 00pa30BaTeIbHON MPOTrPaMMBI 1O
HanpasieHuto 15.03.04 ApromaTuzanus TEXHOJOTMYECKUX MPOLECCOB U MPOU3BOJICTB

3. Ilnanupyemble pe3yJbTaThl 00yYeHHs O TUCHUIIIHHE

B cootBerctBuu ¢ TpeboBanusimu OOII ocBoeHre AUCIUIIMHBI HAMIPaBICHO Ha (OpPMUpPOBa-
HUE Y CTYJCHTOB CIEAYIOMMX KomneTeHIul (pe3ynbratoB ocBoenust OOII), B T. 4. B COOTBETCTBUU
¢ ®I'OC BO u npodeccruoHanbHbIMK cTaHgapTamMu (cM. Tabsuimy 1.1).

B pesynbrare OCBOCHHUS TUCIMIUIMHBI CTYICHTOM JIOJDKHBI OBITH TOCTUTHYTHI CIIETYIONINE
pe3yiabTaThl (CM. TabuILy 2).

Tabauna 3.1
[Tnanupyemsie pe3ynbTaThl 00yIEHHsI TPH MPOXOXKICHHH TUCIUTLTHHBI
KomMmnerenmus
Kox Pesynbrar
PJI-1 | Pa3pabarbeiBaTh cpeicTBa aBTOMATHU3AIMK, KOHTPOJIS, TUATHOCTUKHU U [IK(Y)-4
WCTIIBITAHUH Ha 0a3¢ MUKPOIIPOIIECCOPHBIX KOHTPOJLIEPOB.
PJI-2 | Pa3pabarbiBaTh KOHTPOJIBHO-U3MEPUTEIIBLHBIE TPUOOPHI HA Oa3e MUKPO- [IK(Y)-4
MPOLECCOPHBIX CPEJICTB, OCHOBAHHbBIC HA HOBBIX IPUHLIMIAX U3MEPE- M[K(Y)-7
HUS1, COBEPIICHCTBOBATH CYIIECTBYIOIIUE CIIOCOOBI M3MEPEHUS TEXHOJIO-
TUYECKHUX TTapaMeTpPOB.

OneHoYHbIE MEPONPUATHS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluyu MpecTaBlie-
HBI B KaJICHJAPHOM PEHUTUHI-ILIAHE.



4. CTpykKTypa U coepKaHHue TUCUUILINHBI

OcHoBHbIE BU/IbI YU€OHOI 1eSITeJIbHOCTH

S —— dopmupyembliii Buner yueGHoii O6beM Bpe-
pe3yabTaT 00y4eHHs JICSITeTIbHOCTH MEHH, .
Monayas 1. PJI-1 Jlexnun 8
MuxkpornporeccopHas P/1-2 [TpakTHyeckue 3aHATHS 32
TEXHHUKA JlaGopatopHbie paboThI 0
CamocrosiTenpHas padbora 64
Monayas 2. P/I-2 Jlexumu 24
CpencTBa aBTOMaTU3aIUH [IpakTryeckue 3aHATUS 0
JlaGopaTopHbie pabOThI 24
CamocTosiTenbHas paboTa 64
Bcero 216

Mopnyas 1. MukponpouneccopHasi TEXHHKA

TeMBI JeKuuii

1. 3apauu u coxmepkanue pasjena Kypca. OCHOBHbIE OINpENENEeHUsI U MOHATUS MUKPOIPO-
1eccopHoii TexHuku. bazoBeie mudpossie yerpoiictBa TexHonoruit TTJI u KMOII. Knaccuueckas u
LIMHHAsI OpraHu3alus CBA3€H MEXAy MUKpOCXeMaMU. ba30Bble JJIOTMYECKUE IEMEHTHI U 3JIEMEHTHI
KOMOMHAIIMOHHOM JIOTMKH: CYMMHPYIOILUE CXEMBbI, IU(PaTOpbl U e (paTopbl, MyJIbTUILIEKCOPHI
U JIEeMYJIbTUILUIEKCOPBI, HU(PPOBBIE KOMIAPATOPHI U Ap. DJIEMEHTHI MTOCIe10BATENbHOM JIOTUKU: TPUT-
repbl, apaJuIeIbHbIE U CABUTOBBIE PETUCTPBI, CYMMAaTOPBI, CYETUUKH.

2. Mukpocxembl namsaTu. Hasnauenune u obnactu npumeHenus. Kiaccuduxanus Mukpo-
cxeM namsaTu. Mukpocxems 113V, O3V u B3V.

3. TIpeobpazoBarenu LIAIT u ALIl. Kmaccudukammst [TAIT u AL TTpumenenue IIATI.

4.  MukpokoHTpoyiepbl. THIBI U apXUTEKTYpbl MUKpPOKOHTpoJuiepoB. Kiaccudpukanus
MHUKPONPOILIECCOPOB U MUKPOKOHTpOJuIepoB. O01as cTpykrypHas cxemMa Mukpo-OBM. Ilpencrasie-
HUE OCHOBHBIX yCTpoicTB MUKPO-OBM. Tunsl u apXutekrypbl MUKpOKOHTpoJsuiepoB. [Ipoueccoproe
anpo. [lepudepuitnsie ycrpoiicTsa.

TeMbl NpaKTUYECKUX 3aHATHI
1. AHaNM3 ¥ CUHTE3 JIOTHYECKUX (PYHKIIUH, UX MPUBEJICHUE K 3aJJaHHOMY 0a3ucCy.

2.  MwuHUMU3AIUS JJOTHYECKUAX BBIPAKCHUN.
3. AHanW3 W CHHTE3 JIOTHICCKUX (PYHKIMHA ¢ MPUMEHESHUEM DJIEMEHTOB KOMOWHAITMOHHOM
JIOTUKH

Peanuzanus nornueckux ¢pynxnuit Ha Mmukpocxemax TTJI KMOII norukwu.
JnarpamMmbl pabOThl OCHOBHBIX KJIACCOB TPUITEPOB. AHAIIN3 U CUHTE3 TPUITEPHBIX CXEM.

4
5
6. CuHre3 W anmaparHasi pean3anus IeTePMUHIPOBAHHOTO KOHEYHOTO aBTOMATA.
7 AnmnapartHas peanuzauus paznuuHbix THoB LHAIT u ALIIT

8 Opranu3zanys nporpaMMsl. Y CJIOBHbIE U O€3yCIOBHBIE IEPEXOIBI.

9 Opranu3zanus u padota ¢ npepbIBaHUSMHU.

10. Pabora c nepudepueit MEUKPOKOHTPOJLIEPA.

11. VYcrpoiicTBa HHAUKALIMK U OTOOpasKEHUS

5



Moayas 2. CpencrBa aBTOMATH3AIUA

TeMBI JeKIuii

1.  M3mepurenbHble IPUOOPHI U TPEOOPa30BATEIH.

l'ocynapcTBeHHast cucreMa MPOMBIIUIEHHBIX MpuOopoB u cpeactB aBToMaruzauuu (I'CII).
OOmme cBeneHus 00 3JIEMEHTaX M YCTPOMCTBaX CHUCTeM aBToMaru3anuu. OCHOBBI MOCTPOCHHSA
cpenctB ['CII. IlepBuunble mpeoOpazoBarenu uHbopmaimu. Knaccudukanus npeobpazoBarernei.
XapakTepuCTUKH ITpeoOdpa3oBareseil.

[IpeoOpa3zoBareny TEXHOJIOTMYECKUX BEIMYMH: JIABJICHHSI, TEMIIEPATyphl, KOJIUYECTBA, PACX0-
1a, YpOBHs, (PU3MKO-XUMHUYECKUX CBOWCTB JKUIKOCTEH M ra3oB, U (pU3MUYECKHE SBICHUS, MOJI0XKEH-
HbIE B OCHOBY MX (DYHKIIMOHHPOBAHUSI.

2.  DnexkTpoMarHUTHbBIE CPEJCTBA aBTOMATU3aLUU

OcHoOBHbIE CBEIEHUS O TEOPUU MarHeTH3Ma U MarHUTHBIX MaTepuaax.

OnexTpoMarHuTHble pesie. OCHOBHbIE XapaKTEPUCTUKU 3JIEKTPOMArHUTHOIO PeJie IOCTOSIHHOTO
Toka. OCOOEHHOCTH JIEKTPOMArHUTHBIX pejie IIepeMEeHHOro ToKa. [1ospr30BaHHbIEC U TETIOBBIE pe-
ne. McnomHuTenpHbIE OpPralbl 2JEKTPOMarHuTHBIX peiie. KOHCTpyKIMy KOHTaKTOPOB M KOHTaKTHBIX
rpyni. Jlyro- u uCKporaiieHue.

3. DnekTpoMalllMHHbIE CpEACTBA aBTOMAaTU3alUU

OOuue cBeneHus, Ha3HaueHue, Kiaccugpukanus. [Ipouecc npeoOpa3oBaHUs SHEPIUU B BJICK-
TPUUYECKUX MalIMHaX. TpaHchopMaTopbl. DIEKTPUUYECKUE MALIMHBI IOCTOSHHOTO TOKA U MEpEeMEH-
Horo Toka. lllaroseie nBurarenu. ACUHXpPOHHBIE U CUHXPOHHBIE MAIIUHBI.

Tembl 1a60paTOpHBIX PadoT
1. CpencrtBa u ciocoObl U3MEPEHHS TEMIIEPATYPHI.

2. CpenctBa u ciocoObl U3MEPEHUS JaBICHHUS.

3. JIByXTIO3UIIMOHHBIN perynsarop temneparypbl. CocoObl MOBBIIEHNS TOYHOCTH PETyIU-
pOBaHMUs

4.  CpenctBa 1 ciocoObl U3MEPEHUS YPOBHS.

5 CpenctBa nmpeobpa3zoBaHUs CUTHAJIOB.

6.  DneKkTpoMarHuTHBIE pelie.

7 VYnpasnenue Tpéx¢pazHbIM IEKTPOIPUBOJOM. 3yueHue MeTonoB U CpesICTB yrpaBie-
HH.

®

WNuaykTuBHBIN IpeoOpazoBaTeb NepeMeneHusl.
9.  Ilporpammupyemsble pelie B 3a/1a4ax aBTOMAaTH3aINH.
10. AsapuiiHble BKIIOYATENHU pe3epBa




5. Opranmuzanusi caMOCTOSITE/IbHOI padoThI CTYIEHTOB

CamocrosiTenbHast paboTa CTYACHTOB MPU U3YUYCHUU JUCHUIUIMHBI IPEyCMOTPEHA B CIICIYIO-
IMX BUJax u popmax:

paboTa ¢ JeKIIMOHHBIM MaTepHajIoM, IIOUCK U 0030p JUTEPATyphl U SITEKTPOHHBIX UCTOY-

HUKOB MH(}OpMalUU M0 UHAUBUAYAILHO 33JJaHHON MpobieMe Kypca;

MIOUCK, aHAJIN3, CTPYKTYPUPOBAHHE U MPE3EHTAUS WH(OPMAIIHH;
IIEPEBO/] TEKCTOB C UHOCTPAHHBIX SI3bIKOB;
UCClieoBaTeNbCKas paboTa U y4acTHe B HAYYHBIX CTYACHYECKHX KOH(EepeHLUsX, ceMu-

Hapax 1 OJIMMIINAAax,

dHaJIM3 HAYYHbIX HY6HHK3HHﬁ I10 3apaHeEe OHpCI[CJ'ICHHOﬁ npenoaaBaTeiI€M TEME,
IIOATOTOBKA K OLICHUBAKOIIUM MCPOIIPUATHAM.

Tabnuma 2. OcHOBHBIE BUJIBI U (DOPMBI CAMOCTOATEIHHOM PabOThI

Bunbl camocTosTenpHOM paboThI BpemenHoii pecypc, 4.
PaboTa ¢ IeKIIMOHHBIM MaTepUaIOM 16
N3yuenune TeM, BBIHECEHHBIX Ha CAMOCTOSITEIIbHYIO MPOPAOOTKY 16
ITonroroBka K 1a00paTOPHBIM U PAKTUYECKUM 3aHSATHIM 24
ITonroroBka KypcoBoii paboThl 64
ITonroToBka K 9K3aMeHy 8

6. YueOHO-MeTOoAMYECKOE H HH(POPMALIMOHHOE 00ecTedeHne JUCITHITMHBI

6.1. MeTonnyeckoe obecrneyenmne
OcHoBHasi inTEpaTypa:

1.

Hudposas cxeMoTeXHUKA U apXUTEKTypa Kommbtotepa. / [aBun M. Xappuc, Capa JI. Xappuc — M.:
JIMK Ilpecc, 2018. — 792 c.: uB. un. / iep. ¢ anri. Imagination Technologies.

Xopogut, [layns UckyccTBo cxeMoTexHUKH : Tiep. ¢ aHri. / [1. Xoposun, Y. Xumn. — 3-e uzz. —
Mocksa: bunom, 2015. — 704 c.

DNeTKpPOHUKA ¥ MUKpOIIpolieccopHas Texuuka: yueonuk/ B.I'. I'yces, FO.M. I'yces. — 6-e u3.,crep.
—M.: KHOPYC, 2016. — 798 c. — (bakamnaBpwuar).

[umos, Oner BukropoBuu IIporpammupyembie KOHTPOJIEPHI B CUCTEMAX MPOMBILICH-
HoOM aBToMatu3armu: yuyebnuk / O. B. [lumos - Mocksa : Undpa-M, 2016 - 365 c. : ui. -
(Boiciiee o6pazoBanue - bakanaBpuar).

B. KypranoB. DOieMeHTBl U yCTpPOWCTBAa CHUCTEM YIPAaBIEHUS [DNEKTPOHHBINA pecypc|
yuebHoe nocodue / B. B. Kypranos; HanmonansHelil uccienoBatenbekuii ToMCKuil momu-

texundyeckuid yauepcutet (TIIY). - 1 xommerorepnsiii ¢aitn (pdf;, 4.9 MB). — Tomck:
N3n-so TIIY, 2011. - 3aryaBue ¢ TUTYIBHOIO 3KpaHa. - JlocTyn u3 KOpIOpaTUBHOW CETH
TIIY. -  Cucremnsle  TpeOoBanus:  Adobe  Reader.  Pexum  nmocryma:

http://www.lib.tpu.ru/fulltext2/m/2011/m434.pdf

JdomosHuTeIbHAS JIUTEpATYypa:

1.

besyrnos, Imutpuit AnatonseBud LludpoBbie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI: YueOHOe
nocobue s By3oB / JI. A. besyrnos, U. B. Kannenko. — 2-e¢ u3n. — Pocros-Ha-/[ony:
®ennkc, 2016. — 470 c.

H. IIponkun. OcHoBBI MeTposioruu. [IpakTUKyM 1O METPOIOTUU U U3MEpEHUsIM. - 131-Bo:
Jloroc, 2007 1. - 392 c.


http://www.lib.tpu.ru/fulltext2/m/2011/m434.pdf

w

b. ITokpoBckuii, H. EBcTurnees. Texnudeckue U3MepeHuss B MallMHOCTpoeHuu- M3n-so:
Academia, 2007 r. - 80 c.

Temneparypa. Teopus, npakTuka, SKCHEpUMEHT. V3MepeHue Temmeparypbl B MPOMBIIII-
JIEHHOCTH U sHepreTtuke. CnpaBouHoe usnanue. /A. benenvkuii u ap. - 3n-Bo: Termmorex-

Epmonun H.II. Pacuer tpanchopmaTopoB manoi momHocTd. — JI.: Dueprus, 1969. — 192

4,

Huk, 2007 1. - 736 c.
5.

c
6.

C. Annpidepos, b. 'ony6s. O6mias Teopust usmepenuid. - M3a-so: N'opsyas Jluaus - Tene-

koM, 2006 T. - 176 c.

6.2. UudopmanmonHoe obecnevyeHue

Internet-pecypcsi

1. Dnexktponuka mis Bcex [Dnexrponnsiii pecypc], 2020. — Pexxum goctyna (cBOOOAHBIN):

http://easyelectronics.ru/ — 3ar. ¢ skpaHna.

2. «Mapcoxoa» Open Sourse Hardware Project [Dnektponnsiit pecypc], 2020. — Pesxum 10-

crymna (cBoboubIit): https://marsohod.org/ — 3ari. ¢ skpana.

1.  Hcnomp3yemoe JHIEH3HOHHOE MPOrpaMMHOe oOectieueHre (B COOTBETCTBUU C IMIEPEUYHEM

JUIIEH3UOHHOT'O porpaMmmHoro obecreyenus TITY):
Acrobat Reader DC and Runtime Software Distribution Agreement;
2. Visual C++ Redistributable Package; Pascal ABC.NET;

MathType 6.9 Lite;
K-Lite Codec Pack;

GNU General Public License 2;
Far Manager;
10. Chrome

©ooN kAW

MATLAB Full Suite R2020a TAH Concurrent;

GNU Lesser General Public License 3;
GNU General Public License 2 with the Classpath Exception;

7. Ocolble TPeOOBaAHNS K MATEPUATILHO-TEXHUYECKOMY 00eCneYeHU 0 TN CIUTIIHHbI

B yueOHOM mporiecce Hcnonb3yeTcs cieayroliee JadopaTopHoe 000pyIoBaHUE A MPAKTH-

YeCKUX U J1a00paTOPHBIX 3aHATUM:

Ne HanMeHoBaHMe cieHAJIBHBIX IOMeELEeHU I HaunmeHnoBanue 060py1oBaHust
1. AynuTopus i IPOBEICHHS yISOHBIX 3aH- Jocka ayauropHasi HACTeHHas - | mrT.;
TUH BCEX TUIIOB, KypcoBOro mpoektupoBanus, | Llkad mans ogexasl - 1 mwr.;
KOHCYJIbTallUH, TEKYIIEr0 KOHTPOJIS U MPO- kad s TOKyMEHTOB - 4 IIT.;
MexyTouHol artectanuu 634028, Tomckas Tymba mogkaTHas - 5 mr.;
obuacts, . Tomck, JlennHa npocnexr, 1. 2 Crou 1abopaTopHBIi - 5 mT.;
(YuaebnbIit kopiryc Ne 10), KommekT yuebHo#t mebenn Ha 34 ocaJouHBIX MECT;
aynurtopus 415 Maket kocmuueckoro anmnapara [ JIOHACC-K B macmiTa-
6e 1:10 - 1 mir.;
Maket kocmuueckoro anmapara JIYY B macmrabe 1:10 - 1
IIT.;
Maket kocmudeckoro ammapara MOJIHU S B macmtabe
1:10 - 1 mit.;
Kommnsrotep - 1 mt,;
ITpoekTop - 1 mi.
2. AynuTopus 11 IPOBECHHS yUCOHBIX 3aHS- KomrmekT yaeOHO# Mebenu Ha 15 mocajouHbIX MECT;

TH Bcex TUIIOB, KYPCOBOI'O IIPOCKTUPOBAHU,
KOHCYHLT&HHﬁ, TCKYHICTO KOHTPOJIA U IIPO-

Tym0Oa craumoHapHas - 2 IT.;
Kommnsrorep - 9 .
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http://easyelectronics.ru/

Ne HanmeHoBaHHe cleUATBHBIX IIOMeEIeHN I HaumenoBanue 060pyaoBaHns

MEKYTOYHOH aTTecTanny (KOMIbIOTCPHBII
KJ1acc)

634028, Tomckas obnactb, r. Tomck, JIennHa
MPOCIEKT, A. 2

(Yueonsrii kopiyc Ne 10),

aymuropus 106

Pabouas mporpamma cocraBiieHa Ha OCHOBE oOpasoBaTenbHON mporpammer 15.03.04 ABTroma-
TU3AIUsl TEXHOJIOTUYECKUX MPOIECCOB W Mpon3BojAcTB. Crenuanu3anus «HTeIIeKTyallbHbIe CH-
CTeMbl aBTOMAaTu3anuu 1 ynpasienus» (mpuém 2020 r., ounas popma oOyueHus).

PazpaboTtunk(n):

JIOIKHOCTH OUO

B. B. Kypranos

JlonieHT

[Iporpamma onobpena na 3acenanuu OAP UIINUTP (mporokon Ne 4a ot 01 centsops 2020 r.).

A

PykoBogutens OAP UIIUTP, k.T.H, 1o0eHT &) A. A. Oununac

(mmoxrycs)




