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1. lesiu m 3a1a4u OCBOCHUS JUCUMILIMHBI (MOYJIA).
[lens mpenogaBaHuss AUCHUIUIMHBL «MOHUTOPUHI, aHAIU3 W yIPaBICHUE

XUMHUKO-OMOJIOTUYECKUMH TEXHOJIOTHIECKUMHU MPOIIECCaMM» 3aKIII0YaeTCs B TOM,
9TOOBI JaTh CTyJIeHTaM MpodecCHOHATbHBIC 3HAHUS, YMEHUS M HABBIKU B 00J1aCTH
MOCTPOCHUST W TPUMEHEHHSI MOJENEH  CJIOXKHBIX CHCTEM B  3ajadax
POSKTUPOBAHUS, aHAIN3a H ONTHMH3AINH (PYHKIIMOHAIBHBIX U 00€CTIeUHBAIOIINX
MOJICUCTEM  aBTOMAaTHU3WPOBAHHBIX  CHUCTeM  00paboTkm uHOpMamuu U
YIOPABJICHHS.; CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W TIPOBEICHUS MOJIEIBHBIX
UCCJIEIOBAHUM CHCTEM YIIPaBJICHUS; POJIb MOJCIBbHBIX MCCIEIOBAHUN B CHCTEMax
YIPABJICHHS, PEIICHUE TUIIOBBIX MPUKIAAHBIX 3a7a4; JaTh TCOPETUICCKUEC 3HAHUS
U TIPAKTUYECKHUE METObl MOJICIIMPOBAHUS B CUCTEMAaX YIPABJICHHUS], aCTIEKThI MPHU
paboTe C MOJENSIMHU CHUCTEeM; MpuoOpeTeHue U mpopaboTKa CTyACHTaAMH
KOMITCTCHIINHA,  HEOOXOMWMBIX  JUIA  YCICIIHOTO  YCBOEHHS  OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl MAarucTpa 1o JAaHHOMY HaIpaBJiIeHUS U MPOQUIIIO.
OCHOBHBIMH 3aJa4aMH W3Y4YCHUS JUCIHIUIMHBI SIBISIOTCS: MOJCITHPOBAHUC
Py TIPOSKTHUPOBAHWM, AHAIW3E€ M ONTHMH3AIMA aBTOMATH3WPOBAHHBIX CHCTEM
00paboTKH MHPOPMAIIMK U YIIPABJICHHS TEXHOJIOTHYECKUMU MTPOIIECCaMHU.
Hucrunmaa ~ «MOHUTOPWHT,  aHalW3 W yNOpaBIeHWE  XHUMHKO-
OMOJIOTUYECKUMH  TEXHOJOTUYECKUMH  TPOIIECCAaMK»  TO3BOJUT  PACIIUPUTH
TEOPETUUYECKYIO MOATOTOBKY MAarucTpa, yriiyOuTh 3HaHHUE TIPHUKIAJIHBIX BOIPOCOB,
CBSA3aHHBIX C MOJICTUPOBAHMEM aBTOMATH3MPOBAHHBIX CHCTEM O0OpabOTKH
uH(OpPMAITUU U YNIPABIEHUS TEXHOJOTHYECKUMHU TIPOLIECCAMU ISl PEIICHUS 3a/1a4

npo¢heCCUOHATIBHON JIEATEIIbHOCTH.

2. Mecto nucuuninnbl B ctpykrype OOII BO.

JHucuunnvaa  «MOHHUTOpHUHI,  aHallM3 WU YNOPABICHUE  XHUMHKO-
OMOJIOTMYECKUMHU TEXHOJOTMYECKUMH TPOLIeCCaMU» SIBIISICTCS CAMOCTOSITEIbHBIM
MOJIYJIEM, OTHOCUTCS K BapUATUBHON YaCTH MPO(PECCHOHATLHOTO IUKJIAa OCHOBHOM

obpazoBatensHol iporpammbl (OOIT BO) maructpa, siBisieTcs 00s3aTeIbHOM.



3. TpeOoBaHusi K pe3yjibTaTaM OCBOEHHS COAEPKAHUS AUCHUIIHHBI.

3.1. DuemMeHTHI 001IeNIPOPeCCHOHATBHBIX U NPO(eCCHOHATBHBIX

KOMIIETEeHIINH.

B MpoHecCcCC MU3YUCHUA AHUCHUIIINHBI «MOHI/ITOpI/IHF, aHaJIM3 U YIIPABJICHUC

XUMHKO-OHNOJOTHYECKUMH  TEXHOJIOTHYSCKUMU nmpooecccaMmu» y CTYACHTOB IIO

HarpasiaeHuto noarotoBku 27.04.04 — «YnpaBieHre B TEXHUYECKUX CHCTEMAX» C

KBagudUKaue (CTENEeHbI0) «MarucTp» JOKHBI copMupoBatrbcs (WU

3aKpenuThCs) cienyromue npodeccnoHanbabie kommneteHuu: YK-1; YK-2; TTIKC-

1; IIKC-3 IIKC-4; I1IKC-10;

VK, [IKC

YHUBEPCAJIBHBIE U TPO®ECCHUOHAJIBHBIE
KOMIIETEHLIMA

YK-1

Crioco6eH OCyIIeCTBIISITh KPUTUUECKUM aHAJIN3 MPOOJIEMHBIX
CUTyalluii Ha OCHOBE CHUCTEMHOTO MOAX0/1a, BEIpa0daThIBaTh CTPATETUIO
JIEUCTBUI

Crnoco0eH aHanmu3upoBaTh MPOOIEMHYIO CUTYAIUIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABJISIFOIINE U CBSI3H MEXITY HUMHU

YK-2

CriocoOeH ynpaBisiTh MPOSKTOM Ha BCEX JTalax ero XXHU3HCHHOTO
HUKJIa

CrniocobOeH pa3pabaThiBaTh KOHIICIIHIO TPOEKTA B paMKax
0003HaYCHHOH TPOOIIEMBI, (HOPMYIIUPYS LIEJTh, 3a/1a49H, AKTYaAITBHOCTH,
3HAYUMOCTD (HAYy4YHYIO, TPAKTUUECKYIO, METOJUYECKYIO U UHYIO B
3aBUCHUMOCTH OT THUIIA HpOGKTa) OXXNIACMBbIC PC3YJIbTAaTbl U BO3MOYKHBIC
cdepbl X MPUMEHEHUS

INKC-1

CrniocobeH GpopMynupoBaTh 1EIH, 33/1a91 HAyYHBIX UCCIIECOBAHUH,
BBIOMpATh METOBI U CPEACTBA PEIICHHUS 3a/1a4
Cnioco6eH BrIOMpaTh METO/IbI U CPEJICTBA PEIICHUS 3a/1a4

INKC-3

CriocobeH K opraHu3aly U MPOBEJCHUIO SKCIEPUMEHTATbHbIX
WCCIIEIOBAaHUH U KOMITBIOTEPHOTO MOJICTTMPOBAHUS C IPUMEHEHHEM
COBPEMEHHBIX CPEJICTB U METOJIOB

Crnioco0OeH OpraHu30BbIBaTh U MPOBOJIUTH SKCIIEPUMEHTAIbHbBIE
UCCIIEIOBAaHMS U KOMITBIOTEPHOE MOJIETMPOBAHUE C TPUMEHECHUEM
COBPEMEHHBIX CPEJICTB M METOJIOB.

INKC-4

CrniocobeH pazpabaThiBaTh M HCIOIb30BATh UCIIBITATENIbHBIE CTEH bl HA
0a3e COBPEMEHHBIX CPEICTB BHIYMCIUTEILHON TEXHUKU U
MH(POPMAIIMOHHBIX TEXHOJIOTHH 111 KOMITJIEKCHOHM OTJIAJKH,
WCIIBITAHUM U CAAYU B DKCIUTyaTallMI0 CHCTEM YIIPaBJICHUS

CriocobeH 1CcTosIb30BaTh UCIIBITATeNbHbIE CTEH B! Ha Oa3e
COBPEMEHHBIX CPEACTB BBIUUCIUTEILHON TEXHUKU U
MH(POPMAIIMOHHBIX TEXHOJIOTHH 11 KOMITJIEKCHOM OTJIQAKH,
WCIIBITAHUM U CAAYX B DKCIUTYaTallMI0 CUCTEM YIIPaBICHUS

IIKC-10

Crniocob6eH pa3pabaTbiBaTh yueOHO-METOIUUECKUE MAaTePUAITBI JIJIS
00y4aroIuXcsi Mo OTJAEIBHBIM BUIaM YUeOHBIX 3aHATUI
Crniocob6eH pa3padaTbiBaTh y4eOHO-METOIUUECKHE MaTePUAITBI IS
00y4aroIUXCsl 0 MPAKTUYECKUM U TAOOPATOPHBIM 3aHSATHSIM,




y4eOHOHN ¥ TPOU3BOJICTBEHHOM MPaKTHKE OaKagaBpuaTa.

B PE3YIIbTATC U3YUCHUSA TUCHHUIIIIMHBI CTYACHT JOJIZKCH

3HAaTh:

KaK OCYIIECTBJIATh KPUTUYECKUNA aHAIM3 MPOOJEMHBIX CUTYyallMil Ha OCHOBE
CUCTEMHOT0 MOJIX0/1a, BEIPA0aThIBATh CTPATETHUIO JIEUCTBU;
KaK aHaJIM3UpOBaTh MPOOJIEMHYIO CHUTyallUI0 KaK CHUCTEMY, BBISIBISIA €€
COCTAaBJISIOIINE U CBA3U MEXKy HUMU;
KaK yIpaBJsiTh POEKTOM Ha BCEX ATANax €ro dKU3HEHHOTO IMKJIA;
KaK pa3palaThiBaTh KOHLEMIIMIO MPOEKTa B paMKax 0003HAUYE€HHOU MPOOJIEMBI,
dbopmynupyss  Lelb, 3aJaud, aKTyalbHOCTh, 3HAYUMOCTh (HAYUYHYIO,
MPAKTUYECKYIO0, METOJUYECKYI0 U HHYIO B 3aBUCHMOCTH OT THIA IPOEKTA)
OKHMJIA€MBbI€ PE3yJIbTaThl U BO3MOKHBIE Chephbl UX MPUMEHEHUS;

Kak GOopMyJIUpOBaTh LIEJIH, 3a]1a4l HAYYHBIX UCCIEAOBAHUN, BEIOUPATh METObI
U CPEACTBA PELICHUS 3a]aY;

KaK OpPraHW30BbIBATH M MPOBOJUTH 3KCIIEPUMEHTAIbHBIE HCCIEIOBAaHUS U
KOMIIBIOTEPHOE MOJICTUPOBAHUE C MPUMEHEHUEM COBPEMEHHBIX CPEACTB U
METO/IOB;

KaK HMCIOJIb30BaTh HUCIIBITATENIbHbIE CTEHJbl Ha 0a3e COBPEMEHHBIX CPEJICTB
BBIYUCIUTEILHON  TEXHUKM UM  WHDOPMAIIMOHHBIX  TEXHOJOTHM ISt
KOMIUIEKCHOM OTJIaJKH, HUCIBITAHUM W CJa4d B DKCIUIyaTalMl0 CUCTEM
yIpaBJICHUS;

KaK pa3pabaThiBaTh Y4€OHO-METOAUYECKUE MaTepUalibl JJIsi 00yUYaroIIuXcs 1Mo
MPAKTUYECKUM U TAOOPATOPHBIM 3aHSITHIIM

YMerTs:

OCYIIECTBJISITh KPUTHYECKUM aHalnu3 MpoOJIEMHBIX CHUTYyallMii Ha OCHOBE

CHUCTEMHOT0 M0JIX0/a, BRIpadaThIBaTh CTPATETUIO JEUCTBUM;




AHAJIU3UPOBATH HpO6JI€MHy1-O CUTyallMI0O KaK CHCTEMY, BbIABIIAA €€

COCTaBJIAOIINEC U CBA3HU MCKAY HUMU,
YIPABJATH IIPOCKTOM Ha BCCX JTallaX €10 JKU3HCHHOI'O ITHUKJIA,

pa3pabaThiBaTh KOHLEMIIMIO MPOEKTa B paMKax 0003HAYEHHON MpPOOJIEMBI,
bopmynupyss  1eib, 3a/aud, AaKTyaJllbHOCTh, 3HAYUMOCTh (HAy4YHYIO,
MPAKTUYECKYI0, METOAMYECKYI0O M HHYIO B 3aBUCHMOCTH OT THUIA IMPOEKTA)

0K ITACMBIC PC3YJIbTAThl 1 BO3MOKHBIC C(bCpLI HUX IIPUMCHCHUS ;

dbopMyIMpOBaTh 1IETH, 3aa9l HAYIHBIX MCCIICIOBAHUMN, BEIOMPATh METOIBI U

CpeliCTBa pelIeHus 3a/1aY;

OpraHu30BbIBATb HW IIPOBOAUTL OSKCIICPUMCHTAJIBHBIC HCCIICAOBAHUA H
KOMIIBIOTCPpHOC MOACINPOBAHUC C IPHUMCHCHHCM COBPCMCHHBIX CpPCIACTB H

METOJIOB;

HCIIOJIB30BaTh HMCIIBITATCIIBHBIC CTCHJIBI Ha Oaze COBPCMCHHLBIX CPCICTB
BBIYHCIIMTEILHOU TCXHUKHN n I/IH(l)OpMa]_II/IOHHI)IX TEXHOJIOTUH JIIA
KOMIIICKCHOM OTJIaAKH, HUCIIBITAHUN H claduu B OKCINTyaTalulO CHUCTEM

YIIPaBJICHUS,

pa3pabaTbiBaTh y4e€OHO-METOJUYECKUE MaTepuanbl g OOydarolmuxcs Io

IMPAaKTHYCCKM U J'Ia60paTOpHBIM 3aHATUAM

Branern:

CIIOCOOHOCTHIO OCYIIIECTBIIATh KPUTHUECKUIN aHATU3 MPOOJIEMHBIX CUTYyallMid Ha

OCHOBE CHUCTEMHOTO MTOAX0/1a, BBIpA0aThIBaTh CTPATETHIO JCHCTBUM;

CIIOCOOHOCTBIO aHATM3UPOBATH MPOOJIEMHYIO CUTYAIMIO KaK CUCTEMY, BBISBIISSA

€€ COCTABJIAIOIINUC U CBA3H MCIKAY HUMMU,

CITOCOOHOCTBIO YHOPABIIATH HPOCKTOM Ha BCCX 3TAallaX €TI0 )XKU3HCHHOT'O THUKJIA,



® CIOCOOHOCTBIO pa3pabaThIBaTh KOHLEMIMIO MPOEKTAa B pamMKax 0003HAYEHHOM
npobsieMbl, GOpMyIUPyYS LENb, 337a4l, aKTyalIbHOCTh, 3HAUUMOCTh (HAyYHYIO,
IPAKTUYECKYI0, METOJMYECKYI0 M HHYIO B 3aBHCHUMOCTH OT THUIIA IPOEKTA)

OKHUIACMBIC PE3YJIbTAaThl © BO3MOJKHBIC C(l)epBI HUX IIPUMCHCHUA

® CHOCOOHOCTBIO (hOpMyNIHpOBaTh II€NIM, 3aJa4d HAyYHBIX HCCJIEI0BaHUM,

BI)I6I/IpaTI) MCTOABI 1 CPCACTBA PCIICHUA 3a1a4,

® CII0OCOOHOCTBIO OpraHu30BbIBATb u IMPpOBOJAUTH OKCIICPUMCHTAJIBHBIC
HCCICAOBaHUA 151 KOMIIBIOTCPHOC MOJCIIMPOBAHUC C IMMPUMCHCHUCM

COBPEMCHHBIX CPCACTB 1 MCTOZ OB,

® CIIOCOOHOCTBIO HCIIOJb30BaTh HMCIBITATCIBHBIC CTCHAbBI Ha 0aze COBPCMCHHBIX
CpeacTB BBIUMCJIMTCILHOM TEXHUKH U I/IH(l)OpMaI_[I/IOHHBIX TEXHOJIOT U I
KOMILICKCHOM OTJIaAKH, HUCIIBITAHUN H cagadynu B OKCIUIyaTallUIO CHCTEM

yIpaBJICHHUS;

® CIOCOOHOCTBIO pa3pabarbiBaTh y4eOHO-METOJMYECKHE MaTephaybl s

OOy4JaronMXxcs Mo NPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHIIM

4. Conep:xxaHue M CTPYKTYPA AUCHMILIMHBI (MOYJIA).

4.1. Conep:kanue pa3iaesioB JUCUUILIMHBI.

®opmupyemas | Dopm
N KOMIIETCHIUS a
0
A3te HaunmeHnoBanue Conepxxanue (1actpb TeKyII
Jell
Y . pasziena paznena KOMIIETEHIIUH ) ero
KOHTP
oJIA
1 2 3 3 4




ITepcriekTuBBI 1
3HaYEHUE
aBTOMAaTHU3AIINH B
MOBBIIICHUN

3 PeKTUBHOCTH
MIPOU3BOICTBA

OCHOBHBIE TOHATHUS
U OTIPE/ICIICHUS
TEXHUYECKOMN
KHOCPHETUKH.
JIokalbHBIE CHCTEMBI
ABTOMAaTHYECKOTO
yIpaBJIEHUS.
[Tousarue 00
ABTOMATU3UPOBAHHBI
X CHCTEMax
ynpasienus (ACY),
UX KIacCU(pUKAIIHS.
Poib yenoBeka-
omeparopa u
BBIUMCIIUTEILHON
TexHUKH B ACY.
IToaroroBka
TEXHHKO-
YKOHOMHYECKOTO
000CHOBaHMSA
MIPOCKTOB CO3/IaHUS
CHUCTEM U CPEJICTB
aBTOMAaTH3alluu U
yIpaBJICHUs

VYK-1; VK-2;
[TIKC-1; ITIKC-3
[TIKC-4; I1IKC-
10

ABTOMaTHU3UPOBAHHBI
1 KOHTPOJIb
TEXHOJIOTUYECKUX
napaMeTpoB

DJIEMEHTBI
METPOJIOTUHU U
TEXHUKH U3MEPEHNU,
byHKIIMOHATBHAS
CTPYKTypa
VU3MEPUTEITBHOU
cucteMbl. OCHOBHBIE
TpeOOBaHUS K
U3MEPUTETBHBIM
npuoopam. [TonsTus
0 TOYHOCTH
U3MEPUTETbHBIX
IpHUOOPOB:
MOTPEIIHOCTH
U3MEPUTEITBHBIX
pruOOpOB.
ITonyuenue
MaTeMaTHYEeCKHUX
MO/IEJIEN MPOLIECCOB
U 00BEKTOB
ABTOMATH3AIIUU U

VK-1; VK-2;
IIKC-1; TTIKC-3
IIKC-4; TIKC-
10




yIPABICHUS

TemnepaTypHbie
IIKaJIbI

TepmomeTprl
pacUIMpEeHHUs.
MaHomeTrpuueckue
TEPMOMETPHI.
TepmoanekTpuuecku
€ TEPMOMETPHI:
IEPBUYHBIC
npeoOpazoBaTeuy,
MUJUTHBOJIETMETPHI U
MOTEHIIUOMETPHI.
TepMomeTpsl
CONIPOTHUBJICHUSA:
NEePBUYHBIC
npeoOpas3oBaTey,
MOCTBI. [TupomeTpsr
U3ITyYCHHUS.

VK-1; VK-2;
IIKC-1; ITIKC-3
IIKC-4; TIKC-
10

T, PK

Jlnarnoctuka
XUMHUKO-
TEXHOJOTUYECKOTO
mpouecca.

Cuctemsl
JIMCTAHIIMOHHOT'O
n3MepeHus. Buapl
npeobOpazoBareneit u
CUCTEM Mepenaun
CHUTHAJIOB.
Kontposb naBienus
U pa3peKeHUs.
KunkocrtHbie,
nedopMalOHHbBIC U
AIEKTPUYECKHUE
MaHOMETPBHI.
BrruncnurensHbIE
AKCIIEPUMEHTHI C
HCITOJIb30BAHUEM
CTaHJaPTHBIX
POTrPpaMMHBIX
CpE/ICTB

VK-1; YK-2;
IIKC-1; IIKC-3
I[IKC-4; TIKC-

10

K, T,
PK

OCHOBHBIE CBEICHUS
00 ACY TII B
XHMHUYECKOMN
MIPOMBIIIJIEHHOCTH.
ABTOMaTHYECKHE
CHCTEMBI
peryJIupoBaHUs

3amauya
ABTOMAaTHYECKOT'O
pEryJIupOBaHMUS.
OCHOBHBIE TTOHATHSA
Y OTIPEICIICHMS.
Perynuposanue o
OTKJIOHEHHIO U I10

VK-1; YK-2;
IIKC-1; IIKC-3
IIKC-4; TIKC-

10

10




BO3MYILICHUIO;
KOMOMHUPOBaHHbIE
cucremsl. [TonsaTHe
00paTHOM CBSI3H.
OyHKIIMOHAIbHAS
CTPYKTypa
3aMKHYTOU
ABTOMATHYECKOU
CHUCTEMBbI
peryJupoBaHUs
(ACP).
Crabunusupyromue,
IPOrPaMMHBIE U
cneasume ACP.
Opranuzanus u
IIPOBEIECHUE
AKCIIEPUMEHTAIIbHBIX
VICCIIEIOBAaHUU U
MoOHHUTOPUHT,
aHau3 u
yIpaBJeHue
XUMHUKO-
OMOJIOTUYECKUMU
TE€XHOJIOTUYECKUMU
porieccaMu ¢
PUMEHEHUEM
COBPEMEHHBIX
CpPEACTB U METOJIOB

CoBpeMeHHas
peanmzanus ACY

TII, SCADA-
CUCTEMBI

Konnemmsa SCADA.
KomnoHeHThI cuctemM
KOHTPOJIS U
yIpaBJIEHUS U UX
Ha3HAUYCHUE.
I'padpuueckuit
UHTEpPENC.
Opranuzanus
B3aUMOJICHCTBUS C
KOHTPOJIJIEpaMH.
Hcnonb3oBaHue
HART- nporokona
U1t oOMeHa
JTAaHHBIMH.
AnmnapartHas
peanu3amnuu

CBSI3U C

VK-1; VK-2;
IIKC-1; TIKC-3
I[TIKC-4; TIKC-

10

K, T,
PK
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YCTPOUCTBAMH
BBOJIa/BBIBO/A.
Tpennbl B SCADA -
cUCTEMax.
[Ipumepsr
TEXHUYECKUX
pELIEHUN CUCTEM
JUCIIETYEPCKOTO
KOHTPOJISL.
[Ipumenenue
COBPEMEHHBIX
TEOPETUUYECKUX U
AKCIIEPUMEHTAIIbHBIX
METOJIOB pa3padOTKH
MaTeMaTHYECKHUX
Moenen
UCCIIEyEMBIX
00BEKTOB U
MIPOLIECCOB JJIsI
MIPOCKTOB CO3IaHUS
CHUCTEM U CPEJICTB
ABTOMATH3ALIUU U
yIpaBJeHUs B
SCADA - cucremax.

4.2. CTpyKTYypa AUCHHUILUINHBI.
O6miass TPyJIOEMKOCTh AUCIUIIMHBI COCTAaBJISICT 3 3aueTHBIC EIUHUIIBI

(108 gacos).

Bun pabotsr TpynoemMKocCTh, 4acoB
cemectp Nel Bcero

OO0masi Tpy10€eMKOCTh 108 108
AynuTopHas padora: 68 68
Jlexyuu (J1) 34 34
Ilpakxmuuecxue 3anamus (113)

Jlabopamopnuie pabomui (JIP) 34 34
CamocrositeibHas padora: 31 31

Kypcooii npoexT (KII), kypcosas pabora (KP)

PacuetHo-rpaduueckoe 3aganue (PI'3)

Pedepar (P)

Occe (D)

CaMOCTOSITETbHOE U3YYECHUE PA3JIeNIOB 48 48

Konrtpossnas padora (K)

CamonoaroroBka (ImpopadoTKa 1 MOBTOPEHUE JIEKITHOHHOTO
MaTepuaia U MaTepuasa ydeOHUKOB U y4eOHbIX TOCOOUH,
MOJTrOTOBKA K J1JA0OPaTOPHBIM M MPAKTUYECKUM 3aHATHSIM,
KOJJIOKBUYMaM, pyOeKHOMY KOHTPOJIIO U T.J.),

IToaroroBka 1 caua 3ayera 9 9
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Bun pabotbt

TpynoeMKoCTh, 4aCOB

cemectp Nel

Bcero

By utoroBoro KoHTposIs (3a4eT, SK3aMEH)

3a4CT

3a4cT

Pasznennl 1MCHUILIHHEI.

KonuyecTtBo yacon
Ne HauMeHoBaHHeE pa3ieaoB AyantopHas | Bre-
pas- pabota aya.
ena Bceero pabora
JI|113 | JIP CP
1 2 3 4 15 6 7
[lepcniekTUBBI 1 3HAUEHUE 5
1 aBTOMAaTH3allu1 B MOBBIILICHUHU 4 3
3 PEeKTUBHOCTH MTPOU3BOJICTBA
) ABTOMaTU3UPOBAHHBII KOHTPOJIb 6 5 4
TE€XHOJIOTUYECKUX MapAMETPOB
3 | TemmeparypHble NIKajbl 6 5 4
4 JInarHoCTUKa XUMHKO- 6 5 4
TEXHOJIOTUYECKOT0 Ipoliecca.
Ocuosusble csenenust 00 ACY TII B 7
5 XUMHUYECKOW MPOMBIIIIIICHHOCTH. 6 4
ABTOMaTHUYECKUE CUCTEMBI
peryJupoBaHUs
6 Cospemennas peanmmzanust ACY TI1, 6 7 1
SCADA- cuctembl
Hmoeo: 34 34 31
4.3. JlabopaTopHbIe 3aHATHSL.
Ne Ne Tema KoJu-Bo yacos
3aHATHA | pa3jea
1. 1. Opranu3zaius v NpoBeJICHHUE 6

AKCIIEpUMEHTAJILHBIX UCCICIOBAaHUN U
MOHUTOPHHT, aHAIU3 U YIIPABJIEHUE
XHUMHKO-OMOJIOTHYSCKUMH
TEXHOJIOTUYECKUMU MPOIECCAMHU C
MPUMEHEHUEM COBPEMEHHBIX CPEJCTB U
METOJIOB TIPU UCCIIEOBAHUU
XapaKTePUCTHUK U PEKUMOB PabOThHI
auHelHoN CAP TennoBbIM 00BEKTOM
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2. 2. [IpoBeneHne BEIYMCIUTEIIBHBIX 6
AKCIIEPUMEHTOB C UCMOJIb30BAHUEM
CTaHJIaPTHBIX MPOTPAMMHBIX CPEJICTB
IIPU UCCIICOBAHUU XapaKTEPUCTUK U
pexKUMOB paboThl o3uInOHHON CAP
TEIJIOBBEIM O0BEKTOM

3. 3. Opranusanus ¥ IpOBEICHUE 6
AKCIIEPUMEHTATIBHBIX UCCIEAOBAHUN U
MOHUTOPUHT, aHAJIU3 U YIIPABICHUE
XUMHKO-OHMOJIOTUYECKUMU
TEXHOJIOTMYECKUMU MPOIECCaAMHU C
IPUMEHEHUEM COBPEMEHHBIX CPEJCTB U
METOJI0B IPU U3yUYEHUU
METPOJIOTHYECKUX XapAKTEPUCTUK
U3MEPUTENILHOTO Npudopa

4. 4. [IprmeHeHne COBPEMEHHBIX 6
TEOPETUUYECKHUX U IKCIIEPUMEHTATBHBIX
METOJIOB pa3pabOTKU MaTEMaTUUECKUX
MOJIeJIel UCCIeyeMbIX 00BEKTOB U
MPOIIECCOB MPHU U3YUYECHUU
METPOJIOTUYECKUX XaPAKTEPUCTUK
M3MEPUTEIHLHOIO MPeoopa3zoBaTeis

5. 5. [IprimeHeHre COBPEMEHHBIX 6
TEOPETUUYECKHUX U IKCIIEPUMEHTAIIbHBIX
METOJIOB Pa3padOTKU MaTEMaTUYECKUX
MOjIeJIel UCCIeNyEeMbIX 0ObEKTOB U
MPOLIECCOB MPU U3YUYEHUH
METPOJIOTUYECKUX XaPAKTEPUCTUK
VU3MEPUTEIILHON CUCTEMBI

6. 6. [IpuMeHeHre cOBpeMEHHBIX 4
TEOPETUUYECKHUX U IKCIIEPUMEHTATBHBIX
METOJI0B Pa3padOTKU MaTEeMaTUYECKUX
MOJIeNIeH UCCIeayeMbIX 0OBEKTOB U
IIPOLIECCOB MPH UCCIICIOBAHUN CXEM
MOJIKJTIOYEHUS] TEPMOMETPOB
COTIPOTUBJICHUSI K BTOPUYHBIM
npubopam

HUroro: 34

5. OueHo4vHbIE MaTepuaJbl IJid TEKYIIEIr0 KOHTPOJIA YCIIEBACMOCTH U
l'[pOMe)KyTO‘IHOﬁ arTreCcTanmuu

5.1. OueHo4YHbIe MaTEPUAJIBI VISl TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH
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N3yuyenue CcTyneHTaMM TUCHMIUIMHBI « MOHUTOPHHT, aHAJIU3 U YIPABJICHUE
XUMHUKO-OHMOJIOTUYECKUMH TEXHOJOTHUYECKHUMH MPOLIECCaMU» OCYLIECTBIseTCs B 1
CEMECTpE B paMKax CJIEIYIOIINX OPraHU3alMOHHBIX (POPM: JIEKIUH, JJAOOpaTOPHbIE
3aHATHUSA, CAMOCTOSITeNIbHASL Pa00Ta U KOHTPOJIbHBIE MEPOTIPUSTHSI.

KoHTposbHbIe MeponpusaTus 1-0if KOHTPOJIBHON TOUKH
1. IlpakTuueckas pabota
2. KomnokBuyMm. 3aaHusi Ha KOJUIOKBUYM I10 IEPBOM TOUKE

3. TecToBbIli KOHTPOJIb. BaHK TECTOBBIX 3aiaHUI cOJIepKUT 30 BOIPOCOB.

KonTponpHbIE MEpONPUATHSA 2-0i1 KOHTPOJIBHOW TOYKH

1. Ipaktuueckas paborta

2. KommoxkBuym. 3a1anus Ha KOJUIOKBUYM I10 2-0M TOYKE

3. TecToBbIli KOHTPOJIb. BaHK TECTOBBIX 3aiaHU cOJIepKUT 30 BOMPOCOB.
KoHTpoabHbIE MeponpUATUS 3-i KOHTPOJIBHON TOUKHU

1. TlpakTuueckas pabota

2. KonnokBuyM. 3afjaHus Ha KOJUIOKBUYM 1O 3-i TOUKE

3. TecTtoBbIil KOHTPOJb. baHK TECTOBBIX 3a7aHuil coaepkuT 30 BOIIPOCOB.

JlocTikeHrEe 1eNnel W3y4eHUs UCLHUILIMHBI OCYIIECTBISIETCS 3a CYET
UCIIOJIb30BAHUSI MHTEPAKTUBHBIX OOpA30BATENIbHBIX TEXHOJIOTHH, KOTOpbIE
CONPOBOXKJIAOT YTEHUH JIEKIIMOHHOIO Kypca IO JIUCUUIIMHE «MOHUTOPHHT,
aHalnM3 W YOPABICHHE  XUMHUKO-OMOJOTMYECKHMMH  TE€XHOJOTHMYECKHUMHU
mpoleccaMu» — Mpe3eHTaluuel, 10 BCeM €€ pasaenaM  (BbLIEIsSETCS Ha
MCIIOJIb30BAaHUE MHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUHN — 12 4acoB);

[Ipumenenune wmeronoB IT — wHcCnonb30BaHUS DBIEKTPOHHBIX BEPCUM
Y4eOHUKOB M Yy4E€OHBIX MOCOOWH, METOJWYECKUX YKa3zaHUW (PEKOMEHJAIniA),
v Ip.;

NunuBunyanuzanus OOy4YeHUsI OCYIIECTBISIETCS 3a CUET OpraHU3aliu
BBITIOJIHCHUS TPAKTUYECKUX PAOOT KaXKIbIM CTyJIEHTaMH Ha MPOSKTHPOBAHUE

OpraHU3allMOHHLIX WU IIPOU3BOJACTBCHHBIX CTPYKTYP.
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JlabopaTopHble pabOThl HampaBieHbl HA 3aKPEIIEHUE TEOPETUUYECKUX

3HAHMU 1O BOIMpOCaM IIPOCKTUPOBAHUA OPTraHU3alIMOHHBIX W HPOU3BOJCTBCHHBIX

CTPYKTYp C YYETOM IIOJYYEHHBIX 3HAHUW MO CBOMCTBAM CHCTEM, IpaBUIIaM

INPUMCHCHUA CHCTCMHOIO II0AXO04a, IPUHIMIIOB IIPOCKTHPOBAHUA W 3aKOHOB

opraHu3anyvun i H&HBHCﬁIHGFO HUCIIOJIb30BaHMHA.

5.2. OHeHO‘lHBIe MaTepHaJIbI AJIs1 IIpOMe)KyTO‘IHOﬁ arTrecralmmmu

HpOMC}KYTO‘IHaSI aTTcCTalu:A IIPOXOIUuT B (1)0pM€ 3a4CTa B KOHOC CCMCCTpaA.

3anaHHe BKJIIIOY9ACT TPpU TCOPCTHUICCKUX BOIIPOCA.

10.
1.
12.
13.
14.
15.
16.
17.

Bonpocs! Ha 3a4eT

ManomMmeTpruecKkrue TEpMOMETPHI.

[InpoMeTpbl COOTHOLIEHHS.

IInpoMeTpsl U3IIydeHUs.

PannanmonHeie MUpOMETPEI.
KHIKOCTHO-MEXaHUYECKUE MAHOMETPBI.
MeMOpaHHbIE MAHOMETPHI.

[TorutaBKOBBIE PACXOAOMEPHI.

JnpmaHOMETpHUECKHE YpaBHEMEPHI Il U3MEPEHUS! YPOBHSI B COCY/IE,
paboTaroIeM MoJ 1aBICHUEM.

AKyCTHYECKHE YPOBHEMEDBL.

Y apTpa3ByKOBbIE YPOBHEMEPHI.
TepMOKOHIYKTOMETPUUECKUE Ta30aHATN3ATOPBI.
TepMOMarHuTHbIE Ta30aHAIA3ATOPBI.
l'azoananusaropsl MK-nornomenus.
["azoananu3zaTopsl yabTpaduoIeTOBOrO MOTJIOIIECHHUS.
beckoHTaKTHas 3JIEKTPOKOHAYKTOMETPHS.
[ToraBKoOBbIE IIIOTHOMEPBI

Bucko3zumeTpsl ucteueHus (KanuuisipHbIe)
16



18. PoTaiimoHHbI€ BUCKO3UMETPHI

19. MeTroa TOYKHU pOCHI (TUTPOMETD)

20. [IcuxpoMeTpruyecKuii METO/1 aHaM3a BIIAXKHOCTH Ta30B.

21. ITaeBMaTuyeckuii mpeoOpa3oBaTeb.

22. [THeBMO-3JIeKTpUYIECKUNA TPeoOpa3oBaTelb.

23. DneKTpo-THEBMAaTUYECKUM TPeoOpa3oBaTeb.

24. uddepenunanbHO-TpaHchopMaTopHas cucTeMa repeaadu CUruaia
U3MEpUTENHHON HHGOPMALIIH.

25. OCHOBHBIE IOHATHS YIIPABIECHUS TEXHOJOTHYECKHUMH MPOLECCaMU

26. ABTOMAaTHYECKHE CUCTEMBI peryiaupoBanus. CTpyKTypHas cxema
aBTOMATHUYECKON CHCTEMBI PETYJIIMPOBAHUS.

277. ABTomMatnueckue cucremsl perynupoBanud. Kiiaccupukanus ACP

28. Maremaruueckoe onucanue ACP. Cratuctudeckass XapakTepUCTHKA.

CriocoOsbI IMPpCaACTABJICHUA CTAaTUCTUYECCKOM XapaKTCPUCTHUKHA

29. Maremarnueckoe onncanue ACP. /luHamuyeckass  XapakTEpUCTHUKA.

CriocoObl IpeICTaBICHUS TUHAMUYECKON XapaKTEPUCTUKHU.

30. JInneapu3zanuus HeNMMHENHBIX ypaBHeHUM Ipu onucannu ACP. ColictBa
JIMHENHBIX CUCTEM.

31. Coegunenus >nemeHToB ACP.

32. Onucanue nuHaMuKH 351eMeHTOB ACP B BUI€ UMITYJIbCHO-TIEPEXOHOM
(BecoBoil) QyHKIIMH U TEPEXOTHON PYHKITUU (BPEMEHHOM
XapaKTEPUCTUKH).

33. YcunuTenbHOE 3BEHO.

34. aTerpupyroliee 3B€HO.

35. luddepenuupyroiiee 3B€HO.

36. AnepruoIn4ecKoe 3B€HO MEPBOTO MOPSIAKA.

37. 3B€HO YKUCTOrO 3ara3/ibIBaHusl.

38. OOBEKTHI peryJIupoBaHus U UX CBOWCTBA.

39. ABTOMAaTUYECKHE PETryISTOPHI, KIaCCU(PUKAIIHH.

40. ITponopuHOHAIBHBIN 3aKOH PETYJIUPOBAHUS.

17



41. NHTerpanbHbli 3aKOH PEryJIMpOBaHUs.

42. TIponoplurOHaIbHO-UHTETPAJIBHBIN 3aKOH PErYJIUPOBAHMSL.

43. [IponopurOHaIBbHO-UHTETPATBHO-IUP (HEepEHIINATIBHBINA 3aKOH
PEryIUpOBAHHUS.

44. PazuoBunaoctu ACY

6. Meroauueckue MaTepuaJibl, ONpeleJAIINe MPOUEeAYPbI
OLICHMBAHUS 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH
6.1 Pe3ysabTaTrhl 0CBOEHHS YUeOHOU TUCHUIINHBI, OJJIEKAIIHE
NpoBepKe
B pamkax 0anpHO-pEHTHHIOBOM CHUCTEMBI CYLIECTBYIOT CIEAYIOIIHE BUJIbI

KOHTPOJIS: TEKYLIUH; PyOEXKHBIN U MPOMEKYTOUHBIH.

Texkymui KOHTPOJIb — 3TO HEHNPEPBIBHO OCYILIECTBIIEMOE «OTCIIECKUBAHUE
32 YPOBHEM YCBOEHHMS 3HAHMA M (POPMHUPOBAHUEM YMEHUU M HABBIKOB B TEUCHHE
cemMecTpa uiu ydeObHoro roja. Texymuii KOHTPOJIb 3HAHHWM, YMEHUN U HaBBIKOB
CTYJIEHTOB OCYLIECTBIIIETCA B XOJ€ JICKIMOHHBIX U IPAKTUYECKUX 3aHATHUH,
MPOBOAMMBIX IO pacnucaHuio. dopMamu TeKymero KOHTpodas no POHHAHCHI
ABJISIIOTCS. OIPOCHI HA CEMHUHAPCKUX, 3aHATHUAX, PEUICHUE 3a1ad 10 JUCLHUILIMHE,
BBINIOJIHEHUE OJIMI-TECTOB, a TAKXKE KOPOTKHE (Hampumep, 10 15 MuH.) 3a1aHus,
BBIIIOJIHAEMbIE CTYJEHTAMU B Ha4aJIe JIEKLUU C LIEJIBIO IPOBEPKU HAIMYMS 3HAHUM,
HEOOXOJUMBIX Ui YCBOEHHMS HOBOIO MaTepuaia WIM B KOHIE JEKIUH AJis
BBISICHEHUS CTEIIEHU YCBOCHUS U3JI0KEHHOTO MaTepurala.

PyOexxHblii KOHTPOJIb OCYIIECTBISETCS MO M3YyUYEHHBIM pa3zesiaM, a Takxke
10 CaMOCTOATENbHBIM pa3fenaM — y4eOHbIM MOIYJISIM Kypca U IMPOBOJIUTCS IO
OKOHYaHWM W3Y4YEHHs MaTepuaja MOAYJS B 3apaHEe YCTAHOBJIEHHOE BPEMS.
PyOexHblli KOHTPOJIb MPOBOJUTCS C II€JIbI0 OINpEENICHUs] KadecTBa YCBOEHUS
MaTepuana y4eOHOro Monayis B 1LelioM. B TedeHue cemectpa MpOBOAMUTCS TPHU
TaKUX KOHTPOJIbHBIX MEPONPUSTHS MO TpaduKy (Uepes3 KaxkIble TPETh CEMECTpa).
Kaxnoe u3 3TMX MEpONPUATHN SBIAETCS CBOETO poAa MHUKPOIK3aMEHOM I10
Marepuany y4eOHOro MOJyJisd, M TPOBOJUTCA B JBa JTama: 1) ycTHad

(koymokBUyM) opma; 2) KOMIBIOTEPHOE TECTHPOBAHUE.
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B xagectBe hopm pyOEKHOTO KOHTPOJSI UCTIOIB3YIOTCS: CAMOCTOATEIHHOE
BBHITIOJIHEHUE CTYJICHTAMH OIMPENEICHHOTO YKCIia JOMAIHUX 3aJaHuil (HampuMmep,
pelIeHne 3a/1a4) ¢ OTYETOM (3aIIUTON) B YCTAHOBJIGHHBIM CPOK (CM. pa3iell cam.
paboTa), HamMcaHue U 3amuTa peeparos, MOATOTOBKA M 3aIIUTa HAYYHBIX CTaTeH
mo Hanboyiee aKTyaJbHBIM BONPOCaM; IMOATOTOBKA W MyOJWUKAIHs COBMECTHBIX
HAyYHBIX CTaTel; TECTUPOBAHUE MO OTACILHBIM TeMaM y4eOHOTO MOTYJIS.

B xome Tekymero u pyOeKHOTO KOHTPOJS MCHOJIB3YIOTCS (DOHIBI

KOMIUICKCHBIX KOHTPOJIBHBIX SaI[aHHfI.

6.1.1. IlepeyeHb KOMIIETEHUMH ¢ YKA3aHUEM ITaNoB UX GOpMUPOBAHUSA
B IIpoLecce 0CBOeHHs 00pa30BaTeIbHON NPOrPaMMBbl.

Kommnerenuuu, coraacHo o0Opa30BaTeIbHOIO CTaHJApTa MPEACTABICHHbBIE B
Tabnuie GOpMUPYIOTCS Ha MPOTSHKEHUU BCETO Ipoliecca O0ydyeHUs. YUUThIBas
IPAKTUYECKYI0  HaIlpaBiICHHOCTh  00pa3oBaTeNIbHOM  NIpOrpaMMbl,  3Talbl
(bopMHpOBaHUS KOMIIETEHIINI MPUBSI3bIBAIOTCS K BBIIIOJHEHHUIO:

Ha nepBoMm 3tamne k 1a00paTopHBIM U MPAKTUYECKUM padboTaMm.

Ha BTOpOM 3Tane K BBIIOJIHEHHIO KYPCOBBIX padOT U KYPCOBBIX IPOEKTOB.

Ha tperbeM 3Tane K NpakTHKE, HAYYHO-UCCIENOBATENbCKOW padoTe U K
BBIITYCKHOM KBaJIM(HUKAITMOHHOM padoTe.

6.1.2. Onucanue noxkasaresje 1 KpUTepueB OLCHNBAHUS KOMIIETeHIUMI
Ha pa3IMYHbIX 3TaNaxX UX ()OPMHUPOBAHNS, ONIMCAHUE IIKAJ OLIEHUBAHUA

[Tokazarenu oneHUBaHUS KOMIIETEHIIMN MHANBUTYaIbHBI (CM. Ta0JL.).

Kpurepun oueHHBaHUST KOMIETEHUMH Ha pa3JIMYHBIX JdTamax uX
dbopmupoBaHus YHUDUIIMPOBAHKI (CM. TaOJI.).

Hanuuue nokazatesst —y0BJIE€TBOPUTENBHO;

Hanuuue nepcnekTuB pa3BUTHs WM 0003HAUEHBI MEPCIEKTUBBI PA3BUTHS B
NOCJIEYIOUIUX IMPOEKTAX - XOPOLIO;

YpoBeHb mpoekTa, MNpeAanoJararolui  (peaausyroumi) MnpopaboTKy
WCIIOJIb30BAaHUSI B BUJE OTAEIBHOIO MOAYJS B NIPOEKTaxX IPYrUX CTYIEHTOB -

OTJIMYHO.
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6.1.3. TunoBble KOHTPOJIbHBIE 3aJaHUSl WIH HHbIe MaTepUAJIbI,
HeoOXoaMMbIe Jisl OUEHKHM 3HAHWH, yYMEHHWil, HABBIKOB M (WJIH) ONbITA
AeSITeJIbHOCTH, XAPAKTEePU3YKIIUX J3Tanbl (OPMHPOBAHMS KOMIICTCHUHMHA B
npoiecce 0OCBOCHUs1 00Pa30BaTeJIbHON MPOrPaMMBbl.

JlabopaTopubie ~ pabOTBI  MPEACTABISAIOT  aNNapaTHO-TIPOTPaAaMMHBIC
koMmriuiekebl (AIIK), mpennonaraioT, UCMOIHEHHE «B MeTaiie» o BpeMeHu 30%
BBIIIOJIHAKOTCS. B XOJ€ AayIuTOpHbIX 3aHsATud u 70% B Xoae [moMamiHeil

CaMOCTOSITEJIbHOM pa6OTBI L JOCTHIXKCHUS YPOBHA HpI/IO6pCTCHI/IH KOMHGTeHHHﬁ,

JOJIZKHBI YIOBJICTBOPATH CIICAYIOIIUM Tpe60BaHI/I$IMZ

[Iporpammuas yacte AIIK pomxHa coctoATh M3 (YyHKLIMI, Opouenyp,

JIOTUYCCKHN CTPYKTYPHPOBAHHBIX B MOAYJHM MOJIA OpraHU3allhun KOJIJICKTUBHOM

paboTHI HAJl MPOEKTOM, YIIPOILECHUS Pa3pad0OTKU U COMTPOBOKICHUS.

AnnapaTHa;I qacCTb - CaMOIIOCTaTO‘-IHHﬁ 6JIOK, I10 KOTOPOMY HOJI’KHBI OBITH

OIIPpCACIICHBI IICPCIICKTHUBLI ITPOABHKCHNA B COCTABC IPYI'UX IIPOCKTOB

[udp | Komnerenuus [Tokazarenu ouennBanus | Kpurepun

Kowmre- KOMIIETCHIUU OLICHUBAHUSA

TEHLIUH KOMIIETCHIINH

VK-1; . criocoObHOCTRIO | B X07€ TEeKyIIero, Hamuuune

VK-2; | ocymecTBIsATh PyOEKHOTO KOHTPOJIS, [OKa3aTess —

[TKC- KPUTHUYECKUN aHAJIN3 | TaOOpaTOPHBIX padoT, YZAOBJIETBOPUTEIILHO;

1; POOJIEMHBIX MMOKa3aThb Hamuuue

[IKC-3 | curyanuii Ha OCHOBE | CIIOCOOHOCTh MEPCIEKTUB

[IKC- | cucremHoro OCYILECTBIISITh Pa3BUTHS WIH

4; MOJIX0/1a, KPUTHUYECKU aHaiu3 | 0003HAYCHBI

[TKC- BbIpa0aThIBATh NpOOJEMHBIX CHUTYalHMH | MEPCIEKTUBBI

10 CTPaTETUIO Ha OCHOBE CHCTEMHOIO | pa3BHUTHS B
JICUCTBUM; MOJIX0/1a, BBIPAOATHIBATH | MOCIEAYIOIINUX
. CIIOCOGHOCTRI0 | CTPATETHIO JEUCTBUM; MPOEKTAX - XOPOILIO;
aHaJIM3UPOBATh . aHaJIU3UPOBATh YPOBEHE TpoeKTa,
POOIEMHYIO npoGaeMHyio  cutyaruio | PCATOTAratomii
CUTYaLUIO KaK | Kak cucTeMy, BbisiBisis ee | POP aboriy
CHCTEMY, BBISIBIIAS €€ | COCTaBIiomme U cBsi3y | 1oO/IPSOBAHMA KaK
COCTaBJISIFOLIME U | MEXIy HUMU; OTACIBEHOTO MOAYJIA
CBSI3U MEXJly HUMHU, | B IIPOCKTax Jpyrux

YIPaBIISITh CTY/IEHTOB -
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. CIIOCOOHOCTBIO
YIPABJIATH MPOCKTOM
Ha BCEX JTamax €ero
’KM3HEHHOTO LKA,

. CITIOCOOHOCTBIO
pa3pabaThIBaTh
KOHIICTIIINIO MTPOCKTa
B pamKax
0003HaYeHHOI
po0JIeMBl,
bopmynupys
3a/1aum,
aKTyallbHOCTb,
3HAYUMOCTD
(HayuHYy1O,
IPAKTHYECKYIO,
METOTNICCKYIO u
UHYIO B 3aBUCUMOCTHU
OT THUMIA TMPOEKTA)

11eb,

OKUJJaeMble
pe3yJIbTaThl u
BO3MOYHBIE  c]epbl

X IIPUMCHCHU A,

. CIIOCOOHOCTBIO
dbopmynpoBaTh
1IEJIH, 3a1a4u
HayYHBIX
HCCJICIOBAHUMN,
BBIOMpaTh METOMBI H
CpeICTBAa  PEIICHUS
3aJ1ad4;

. CIIOCOOHOCTBIO
OpPraHM30BBIBATH U
IIPOBOJIUTH
SKCIIEPUMEHTAIbHBIC
HCCIEI0OBAHUS U
KOMITBIOTEPHOE
MOJCIIUPOBAHUE  C
IpUMEHECHUEM
COBPEMEHHBIX
CPEICTB U METOJIOB;

. CITOCOOHOCTBIO
HCIIOJIB30BaTh

HCIIBITAaTCIIbHBIC

MIPOEKTOM Ha BCEX
JTamnax €ero >KU3HEHHOTO
LUK,

. pa3pabaThiBaTh
KOHILIETILIMIO TPOEKTa B
paMkax  00O3HAYEHHOU
npobsieMbl, HopMyIHpys
1Eb, 3a/1auu,
aKTyaJbHOCTb,
3HAYUMOCTh  (HAy4YHYIO,
MPAKTHYECKYIO,
METOJIUYECKYIO ¥ HHYIO B
3aBUCUMOCTH OT THIA
IIPOEKTA) OXKuJaeMble
pe3yJIbTaThl u
BO3MOXXHbBIE c(epbl UX
MIPUMEHEHUS;

. bopMyIMpOBaThH
IeIH, 3a7a9d HAyJIHBIX
HCCIIeOBaHUM,
BBIOMpaTh METOJBI U
CpeacTBa pEIICHHUS
3amad;

. OpraHU30BbIBATH
u IPOBOJIUTH
AKCIIEPUMEHTAJIbHBIC
UCCJICIOBAHUS U
KOMITBIOTEPHOE
MOJICIIUPOBAHUE C
pUMEHEHUEM

COBPEMEHHBIX CPEJICTB U
METOJIOB;

. UCTOJIb30BATh
UCTIBITATEIbHBIE CTEHIBI
Ha 0a3e COBpPEMEHHBIX

CpPEICTB
BBIYHUCIUTEIHLHOMN
TEXHUKHA 51
UH(OPMAITMOHHBIX
TEXHOJOT UM I

KOMIIJIEKCHOM  OTJIQJIKH,
UCIIBITAHUN U CJa4d B
JKCIUTyaTallul0  CUCTEM

OTJIMYHO




CTeHIpl Ha  Oase
COBPEMEHHBIX
CPEICTB
BBIYMCIIUTEILHON
TEXHUKHU u
WH(OPMAITMOHHBIX
TEXHOJIOTUH s
KOMILICKCHOM
OTJIaJKH, UCIIbITAHUI
u clIauun B
AKCILTYaTaIUIo
CUCTEM YIIPaBIICHUS;

. CITOCOOHOCTBIO

YIPABJICHHUS;

. pa3pabaThIBaTh
y4e0HO-METOINICCKUC
MaTepHuabl IS
00yJarommxcsl 110
MPAKTUIECKUM U
71a00pATOPHBIM 3aHITUSIM

pa3pabaThiBaTh
y4eOHO-
METOIMYECKHE
MaTepuabl
oOydJarommxcs
PAKTHYCCKUM
71a00paTOPHBIM

3aHATUAM

JJIA

I10
u

6.2 llIkajia oneHMBaHMS IVIAHMPYEMbIX Pe3yJIbTATOB 00yUYeHUSA

6.2.1 Tekymumnii u py0e:KHbIH KOHTPOJIb
B pamMkax Tekymiero u pyoexHoro KOHTpOJIsl 0 JUCHUIUIMHE CTYACHT
MOKeT HaOpaTh 0 70 GanioB

Cemect [[Ixana oneHUBaHUsA
P 0-35 Gamos 36-50 6amoB | 51-60 6amwtos | 61-70 6awios

7,8 YactuuHoe [TonHoe iy | [lonHoe i [Tonnoe
MOCelIeHne YaCTUYHOE YaCTUYHOE MoCenieHue
ayIUTOPHBIX MOCeIIeHUe MOCEIIeHNE ayJAUTOPHBIX
3aHATHMN. ayIUTOPHBIX ayAUTOPHBIX 3aHSATHMN.
HeynosneTBopur | 3aHITHH. 3aHATHUH. [TonHoe
eIbHOE YactuuHoe [TonHoe BBITIOJTHEHUE U
BBITIOJTHEHUE BBITIOJTHEHHWE W | BHITIOJIHEHUE U | 3aI[UTa
1a00OpaTOPHBIX | | 3aIUTa 3ammTa 71a00paTOPHBIX H
MPAKTUYECKHUX 71a00paTOPHBIX | | TAOOPATOPHBIX | MPAKTUYECKUX
pabor. Ilmoxas | mpaKTHYECKUX 151 3aHATHUH.
MOATOTOBKAa K | padborT. NpaKkTUYEeCKUX | BeimonHeHue
OaJITBEHO- Brinonxenue pabor. KOHTPOJIbHBIX
PEUTUHTOBBIM KOHTPOJIbHBIX Brinonuenue paboT, TECTOBBIX
MEpPONPUATUAM. | pabOT, TECTOBBIX | KOHTPOJIBHBIX | 3aJlaHUM Ha
Crynent HE | 3aJ1aHUH Ha | paboT, OIIEHKU
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JNOMyCKaeTcs: K
IIPOMEKYTOYHOU
aTTeCTallu

OILICHKH TECCTOBBIX «OTIIMYHO».
«YIOOBJICTBOPHUTC SaﬂaHI/Iﬁ Ha
JIBHO». OLCHKH

«XOopouio».

B pamkax Texymiero u pyoeKHOTO KOHTPOJIS BBITOTHEHUS KypCOBOM pabOThHI
CTyIeHT MoxeT HaOpath 70 OamioB. Pacnpenenenue OalyioB MNPUBEACHO B

TabnwuIe:
Cemect IIIxama orieHUBaHUS
p 0-35 6aioB 36-50 6amop | 51-60 6amwtos | 61-70 Gawios
8 CryneHt He | YacTtuunoe [Tonnoe [Tonnoe

roceman MOCECIICHUE YaCTUYHOE MOCEIIECHUE
KOHCYJIbTAllMM C | KOHCYJIbTAIUA C | MMOCEILCHHE KOHCYJIbTalluil C
IPENoAaBaTeNieM | MPENoIaBaTeNeM | KOHCYJIbTAMN | IPENnoJaaBaTeIeM
. Brimonaenue | ¢ .
HeynoBneTBoput | KypcoBoit npenojasarene | bezommbounoe
€JIbHOE paboThI c| M. peleHne  Bcex
BBITIOJTHEHNE orctaBanneM oOT | CoCTaBHbIE 3ajad,
COCTaBHBIX rpacduka. 4acTH MIOCTABJICHHBIX B
yacteil kypcoBoii | CocTaBHBIE KYpCOBOU KYpCOBOU
padoTHI. 4acTU KypCOBOM | pabOThI pabote 0e3
CryneHt HE | paboThI BBITIOJTHEHBI OTCTaBaHUSI  OT
JOTIyCKAeTCsl K | BBIMOJIHEHBI ~ HE | MOJHOCTBIO, HO | TpadukKa.
3alUTe MOJTHOCTBIO, C OTCTaBaHHEM
KypCOBOM 00 JOMYIIEHHI | OT rpaduka,
paboThI OIIIHOKHU. 160

JOMYIIECHBI

HE3HAYUTEIIbHBI

€ Orpexu.

6.2.2 IIpome:xyTOYHANA aTTECTALUA
OneHka pe3yJbTaTOB OCBOCHUS Y4YE€OHOW JUCHMIUIMHBI B 7 CEMECTpe
MIPOBOJIUTCS 10 CIEAYIONIECH Kajie, IPUMEHSIEMOU Ha 3a4eTe:

Cemect [IIxaa oneHMBaHUA
p He 3aureno 3auTeHo
(36-60 (61-100 G6amnoB)
0aJIoB)

7 CryneHt Crynent umeet 36-45 6ajioB 1O UTOTaM TEKYILETO U
umeer 36-60 | pyOeKHOTO KOHTPOJIS, Ha 3a4eTe J1ajl TIOJTHBIHI
OayoB 1o | (YaCTUYHBIN) OTBET HAa TEOPETUUYECKHI BOITPOC BOMPOC U
UTOraM YaCTUYHO (MOJHOCTHIO) PEIIUI 33/1a4y.
tekymiero ¥ | Ctynent umeert 46-60 6ayuioB 1o UToraM TEKYIIEro U

23




pyOexxkHOTO pyOEKHOTO KOHTPOJIS, HA 3a4ETe J1all TIOJIHBII OTBET Ha
KOHTpOJIS, Ha | OJIMH BONPOC WJIM PEIINII 3a7auy.

3a4ére He | Crynenty, wumeroniemy 61-70 OGamioB mno wuToram
OTBETWJI ~ HAa | TEKYIIETO © pyOEKHOTO KOHTPOJI, BBICTABIISIETCS
TEOPETUYECKH | OTMETKA «3auTEeHO» 0e3 c/lauu 3a4éTa.

1 BOIIPOC U HE

pemmI

3a/ayvy.

Onenka pe3yabTaTOB OCBOCHHS Yy4YeOHOM JHCHHMIUIMHBI B 8 ceMmecTpe

KOHTponss 61-70
0aJ10B Ha

JK3aMeHe) Jajl
MOJHBIN OTBET

MPOBOAUTCS 1O MIKAJE, UCMOJIb3YEMON Ha SK3aMEHE:!
Cemectp [Ixana oneHuBaHUS
Heynosiersopu | Y 10BIETBOPUTEIN Xopouio OTnn4HO
TEJIHHO bHO (81-90 GamnoB) (91-100
(36-60 6anmnoB) | (61-80 6annoB) OaJIIIOB)

8 Crynent umeer | Ctynent umeeT | CTyJeHT UMEET CryneHr
36-60  GamnoB | 36-50 GamoB no | 51-60 6amioB mo | umeer  61-70
1o UTOTaM | UTOTam UTOTaM TEKyIIEero | 0aaion 1o
TEKYILIEeTO U | TEKYILETO U | 1 pyOEKHOTO UTOram
pyOeKHOTO pyOeKHOTO KOHTpPOJIS, Ha TEKyIIero U
KOHTpOJIS,  HAa | KOHTPOJIs, Ha | DK3aMeHe Jai pyoOexxHOTO
HK3aMEHE HE | DK3aM€HE  JaJ | MOJIHBIA OTBET HA | KOHTPOJIsS, Ha
Jan  TOJIHOTO | MOJIHBIA ~ OTBET | OJIUH BOIIPOC U JK3aMEHEe Jall
OTBETa HHU Ha |HA OJUH BOMNPOC | YACTUYHO MOJIHBIA OTBET
OJIMH BOTIPOC. u YaCTUYHO | (TIOJTHOCTHIO) Ha OJINH
CryneHt umeeT | (MIOTHOCTHIO) OTBETHJI Ha BOIIPOC u
36-45  GamioB | OTBETHI Ha | BTOpOIl. YaCTUYHO
1o WUTOraM | BTOPOH. CryneHt umeer (MOJIHOCTHIO)
TEKYILETO u | Crynentr wumeet | 61 — 65 6aios OTBETHUJI Ha
pyOEKHOTO 46-60 GamIoB MO | MO UTOTaM BTOPOIA.
KOHTpOJIS,  Ha | UTOraM TEKYIEeTo U
HK3aMEHE  JaJ | TeKYIIEeTro U | pyOeKHOTO
MOJHBIA  OTBET | pyOEKHOTO KOHTpPOJISI, Ha
TOJIBKO HAa OJIUH | KOHTPOJIS, Ha | DK3aMeHe Ja
BOIIPOC DK3aMEHEe JlaJl | IOJTHBIMA OTBET Ha

MOJHBIA  OTBET | OJIUH BOMPOC U
Ha OJWH BOIPOC | YACTUYHO

WIM  YaCTUYHO | OTBETUJ HA
oTBeTJI Ha o00a | Bropoi. CTyaeHT
BOIIpoOCca. umeet 66-70
CtyneHT wuMeeT | GaJIIOB TIO

1o UTOTaM | UTOTaM TEKYIIErO
TEKYIIETO U | U pyOEKHOTO
pyOeKHOTO KOHTPOJIS, Ha
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’K3aMeHe He Jall | TOJIbKO Ha OJIUH
MIOJTHOTO OTBETA | BOIPOC.

HU Ha  OIUH
BOIIPOC.

Ha 3ammre KypcoBoii paboThl cTyieHT MoxKeT HaOpaTh 30 Gamos.

JUJ1s OLIEHKU 3aIIMThlI KYPCOBBIX pabOT MCHOJIb3YETCsl CASAYIOIas CXeMa:

PHEKT OLICHKHU Kpurepun MakcumanbHbIN Oai
Ocdopmiienrie  [COOTBETCTBYET MOJHOCTHIO TPEOOBAHUSAM 10
paboThI COOTBETCTBYET YaCTUYHO TPEOOBAHUSAM 5
He cooTBeTcTBYyeT TpeOOBaHUSIM 0
OrneHka Ha Bianeet maTepuaiom 20
BAINATE YacTuuHO BiajieeT MaTepruaIoM 10
He Brnageer matepraaom 0

IIIkana cOOTBETCTBUS PEUTHHIOBBIX OLICHOK NATHOAVILHBIM OLICHKAM /1JIA
OLICHUBAHUA KYPCOBOH PadoThI

Peittunronas oneHka (B 6aiax) OrneHka 1o nATUOAIIILHOM IITKAaJIe
91-100 «OTIIMYHOY
81-90 «XOPOIIOY
61-80 «YZOBJIETBOPUTEIBHO
MeHee 61 «HEYJOBJIETBOPUTEIBHO)

7. Oco0eHHOCTH OpPraHu3any 00Pa30BaTeJbLHOIO0 NMpoLecca s
UHBAJINA0B U JIUI C OTPAHMYEHHBIMH BO3MOKHOCTSAMHU 3/10POBbS

JUis CTYy[EHTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3/0POBbSl CO3JaHbI
CTHeMaNbHBIC YCIOBUSA ISl TOMy4YeHHUs oOpa3oBaHus. B 1emsax mgocTymHOCTH
MOJydYeHHUs]  BBICIIETO  OOpa3oBaHWsl 1O  OOpa30BaTENbHBIM  IMPOTpPaMMaM
UHBAJIMJIAaMU M JIMIAMH C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU  370POBBS
YHUBEPCUTETOM 00ECIIEUNBAETCS:

1. AnpTepHaTuBHas Bepcus oduuuagbHOro caiita B cetu «MHTepHeT» AJIs
C1a00BUISIIMX

2. JIns M”HBAJIMAOB C HAPYLIEHUAMHU 3peHHUs (CTa00BUASIINE, CIETbIEC)
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- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00YyYaroneMycsi He0OX0IUMYFO
MIOMOIIIb, TyOJUpPOBaHUE BCIYX CIPAaBOYHON MH(OPMALIMU O paCIUCAaHUH Y4eOHbIX
3aHATUN; HAaTUYHUe CPEACTB /I YCWICHHS OCTATOYHOTO 3pCHMsI, OpailieBckon
KOMIBIOTEPHONH TEXHHKH, BHUICOYBEIMUYUTENCH, TMPOrpaMM HEBU3YaIbHOTO
JocTyna K WH(OpMalKy, IpOorpaMM-CHHTE3aTOPOB PEUM M IPYTHX TEXHUYECKHX
CPEICTB MpHUeMa-Tiepeaadn y4eOHOW WHPOpMalMu B JOCTYMHBIX (opmax s
CTYZCHTOB C HAPYIICHUSIMHU 3PCHUS;

- 3aJIaHUs JJIs BBITIOJTHEHHSI Ha DK3aMECHE 3aUUTHIBAIOTCS] ACCUCTEHTOM;

- TIHCbMEHHBIC 3aJlaHUSl BBIMOJNHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS
ACCUCTEHTY 00YyYarolMCs;

3.J11s1 MHBAJIUJOB U JIUIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBS 110
Cyxy (cy1abocCbIIaIine, TIyXue):

- Ha 3auyeTe/’K3aMEHE MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIIMHA CTYICHTY
HEOOXOJMMYI0 TEXHHUUECKYIO TOMOIIb C YY€TOM HHIUBUAYAIbHBIX OCOOEHHOCTEN
(oH moMoraeT 3aHATh pabodee MecTO, MEpPelBUraThCs, MPOYUTATh U O(QOPMHUTH
3aJlaHue, B TOM YHCJIE 3alUChIBAS MO]] TUKTOBKY);

- 3a4eT/7K3aMEeH MPOBOJMUTCS B MUCbMEHHOU (popme;

4. Jlnsg WHBAIWAOB M JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS,
UMEIOIINX HapYIICHUS! OMIOPHO-JIBUTATEIBLHOTO anmapara, co3JaHbl MaTepuaIbHO-
TEXHUUYECKHE YCIOBUS OOECNEeYMBAIONINEe BO3MOXHOCTh OECTpEensITCTBEHHOTO
JOCTyMa 00Yy4YarIuXcsl B YU4eOHBbIC TTOMEIIEHUS, OOBEKTY MUTAHUS, TyaJICTHBIC U
JIpyrue TIOMEIIEHUs YHHBEPCHUTETa, a Takke MpeOblBaHUs B yKa3aHHBIX
MOMEIICHHUAX (HAIMYUE PACIIMPECHHBIX IBEPHBIX MPOEMOB, MOPYYHEH W IPYTrHX
MPUCTIOCOOJICHHI ).

- TNHCBMEHHBIE  3a/laHWs  BBINIOJNHSIOTCS  HA  KOMIIBIOTEPE  CO
CHEIUATN3UPOBAHHBIM TIPOTPAMMHBIM  O0ECIICYCHUEM WM HAJUKTOBBIBAIOTCS
aCCHCTEHTY;

- 110 JKEJIAaHUIO CTYJICHTa K3aMEeH MPOBOAUTCS B YCTHOU (hopme.
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OOyuaromuecs U3 4ucia JIMI ¢ OTPaHMYECHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI
o0OecriedyeHbl  3JEKTPOHHBIMH  00pa3oBaTeNbHBIMU  pecypcaMu B (opmax,

AJalITUPOBAHHBIX K OI'PAHUYCHHUAM HX 3010POBbA.

8. YueOHO-MeTOAMUECKOE 00ecIeueHne TUCIUILINHEI.
8.1. OcHoBHas JuTEpaTypa.

1. IIpakTuyeckue OCHOBBI TepMOMETpUH : yueOHoe nocooue / E.M. CtpuxeHoB
[u 1p.].. — MockBa : MOCKOBCKUI TOCY/IapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
umenn H.D. baymana, 2020. — 76 c. — ISBN 978-5-7038-5432-7. — Tekcr :
anexktponHsbIit // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/111270.html
2. TepmoauHaMuKa U TEOPETHUECKHE OCHOBBI XOJIOIUILHON TEXHUKH : Y4EOHO-
Metoauyeckoe nocooue / A.M. Ubpaes [u ap.].. — Kazansb : MU3gaTenncTBo
KHUTY, 2020. — 100 c. — ISBN 978-5-7882-2916-4. — TekcT : 31€KTPOHHBIN //
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/121063.html
3. Taunymnua P.H. OCHOBBI KOHTPOJISI JaBIEHUS, TEMIIEPATYPHI U pacxoaa B
TEXHOJIOTHYECKHUX Mpolieccax : ydeoOHo-meToauueckoe nocodue / INarinyumn P.H.,
I'epke A.P., JIlupa A.B.. — Kazanb : Kazanckuii HalqnoHaJIbHBIN
MCCIIE0BATENbCKUI TEXHOJIOTNYECKU yHUBepceuTeT, 2019. — 104 ¢. — ISBN
978-5-7882-2794-8. — Tekct : anektponsslii / IPR SMART : [caiit]. — URL.:
https://www.iprbookshop.ru/109572.html
4. Jlareimenko K.I1. ABroMaru3anmsi ”3BMepeHuil, UICIIbITAHUN U KOHTPOJIS
[DnexTpoHHbIi pecypc]: yuedHnoe nocooue/ Jlarpimenko K.I1.— DnexTpoH.
TekcToBbIe faHHble.— CapaToB: By3oBckoe o6pazoBanue, 2019.— 307 c.—
Pexum nocryna: http://www.iprbookshop.ru/79612.html.
5. MongabaeBa M.H. KonTtponbHo-u3MepuTenbHble TpUOOpPbl 1 OCHOBBI
aBTOMATHUKU [ DJIEKTPOHHBIN pecypc]: yueoHoe mocobue/ Monnabaesa M.H.—
DIIeKTPOH. TeKCTOBBIC JaHHbIe.— MockBa, Bonorna: Madpa-Umxkenepus, 2019.—

332 c.— Pexxum pocryna: http://www.iprbookshop.ru/86599.html.
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6. ®omuueB A.H. HccnenoBanue cucteM ynpaBiieHUs [ DJIEKTPOHHBIN pecypc]:
yueOHUK A OakanaBpoB/ @omuyeB A.H.— DeKTpoH. TEKCTOBBIEC JaHHbIE.— M.:
HamikoB u K, 2019.— 348 c.— Pexxum nocryna:
http://www.iprbookshop.ru/85639.html.

7.  HOcynos P.X. OCHOBBI aBTOMAaTHU3UPOBAHHBIX CUCTEM YIIPABICHUS
TEXHOJIOTUYECKUMHU MpoleccaMu [ DIEeKTPOHHBIN pecypc]: yuebHoe nocodue/
FOcynoB P.X.— DnekTpoH. TekcToBble nanusie.— M.: Uadpa-Unxenepus,

2018.— 132 c.— Pexxum goctyma: http://www.iprbookshop.ru/78225 . html.

8.2. JlonmoyiHMTEIbHAS JIUTEPATYPA.
1. ®énopoB A.D., Ky3pmenko E.A. Cucremsl ynpaBiaeHUs XUMHKO-

TEXHOJIOTUYECKUMHU TpoleccaMu: yueOHoe nocooue.- Tomck: Uzn-so TIIY,
2011.-224 c.

2. ®énmopoB A.D., Kyzpmenko E.A. CucreMsl ynpaBiaeHUs XUMHKO-
TEXHOJIOTUYECKUMHU TpolieccaMu: yueOHoe nocodue.- Tomck: M3a-Bo
TITY, 2009. - 224 c.

3. ®énopoB A.D., baxenos JI.A., Ky3pmenko E.A. Cucremsl ynpaBieHuUs
XUMHUKOTEXHOJIOTHYECKUMHU TIporieccaMu. JIabopaTopHBINA MPaKTUKYM:
ydueOHoe mocobue. - 2-e uz., ucnp. u jgom. - Tomck: U3a-so TITY, 2013. -
192 c.

4. becnano A.B., Cructemsl yIipaBlIeHUS] XUMUKO-TEXHOJIOTHYECKUMHU
nporieccaMu: yueOHuUK it By30B / A. B. becnanos, H. U. XaputoHos - M:

Axanemknura, 2007 - 690 c.

5. becnanos, A.B., 3ajayHuK 110 CUCTEMaM yNPABJICHUS] XUMHUKO-
TEXHOJIOTUYECKUMHU TIpoIieccaMu: yaeOHoe mocooue s By30B / A.B.

becnanos, H.W. XaputonoB.— MockBa: Akagemknura, 2005.—307 c.

6. KynakoB M.B. TexHojornueckue u3MepeHus U MpuOOpkI 17151 XUMUYECKUX
IPOU3BOCTB: YueOHUK 11 By30B / M.B.KynakoB.— 4—e u3n., nepepad. u
non.— Ilogonsck: I[Ipomuszaar, 2008.- 424 c.

7. Bce o natunkax temriepatypbl. MHGOpMaMOHHBIN MOpTaL. [ DIEKTPOHHBIN
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pecypc] URL: http://temperatures.ru/ (nara o6pamienus: 02.02.2014).

8. Ouuuknoneaus ACY TII. [Onexrponnsiii pecypc] URL:
http://bookasutp.ru/Default.aspx (mara oopamenus: 02.02.2014).

9. HBanona I'.M. TemioTexHn4ecKkue U3MEPEHUS U IPUOOPHI : YUSOHUK IS
By30B / Ky3nenos H./I., Yuctskos B.C. - M. : UsnarensctBo MOU, 2005.-
460c.

8.3. llepunoanyeckue u3gaHmsl.
Kyprainbr: ABTromMaTu3anus v yrpaBieHue, ABTOMATH3aINS B IPOMBIIIICHHOCTH,

["opHoe neno, DeKTpoHHas! TPOMBIIIUIEHHOCTh, MUKpPO3JIEKTPOHHUKA,

Onektponnka HTB.

8.4 UnrtepHer-pecypcsl.

1. http://achgaa.ru/files/umk/110802_68/M2_B_DB_4_2/3.3.pdf -
ACYVYTII. TexHuueckas nureparypa

2. http://www.ozon.ru/context/catalog/id/1093535/ - ABTomaTuKa.
ACYTII

3. http://www.adastra.ru/edu/edu-learn/prog/ - Jlekuiu u ceMuHapsbl 1O
TRACE MOD u T-Factory

4. https://techlib.org - DnekTpoHHas OUOIUOTEKA TEXHUIECKOM
JUTEPaTypPhI

5. http://www.derrick.ru - OcHoBsl noctpoenus ACYTII
B3pPBIBOOIIACHBIX IPOU3BOJICTB

6. http://www .knigka.info - TeopeTudueckre OCHOBBI TIOCTPOCHUS
ACYTII

7. http://tema.studentochka.ru/99583.html - Xapakrepuctuka orpaciu
pa3zpabotku u BHeaperuss ACYTII

8. http://litagents.ru - CnpaBounuk nnxenepa no ACYTII

9. http://achgaa.ru/files/umk/110802_68/M2_B_DB_4_2/3.3.pdf —
ACYTII
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https://vk.com/away.php?to=http%3A%2F%2Fwww.ozon.ru%2Fcontext%2Fcatalog%2Fid%2F1093535%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.adastra.ru%2Fedu%2Fedu-learn%2Fprog%2F&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.derrick.ru%2F%3Ff%3Dbook%26id%3D105%26page%3D3&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fwww.knigka.info%2F2009%2F03%2F07%2Fteoreticheskie-osn&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Ftema.studentochka.ru%2F99583.html&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Flitagents.ru%2Fnaukatehnika%2F9925-spravochnik-in&cc_key=

10.https://asutp.ru - Karanor uarepuer-pecypco no ACYTII

8.5 Ilepevennb npodeccnoHaNbLHBIX 023 JAHHBLIX M1 HHGOPMAITMOHHO-

CIPABOYHBIX CUCTEM

11.https://diss.rsl.ru — 91 PI'b - DnekTpoHHbIE BEPCUH MOJTHBIX
TEKCTOB JUccepTaluii u aBTopedepaToB u3 Gonma Poccuiickoit
rOoCyJIapCTBEHHOM OMOIHOTEKH

12.http://www.scopus.com — Sciverse Scopus U31aTeNbCTBA «DIb3EBUP.
Hayxka u Texaonorun». PedepaTiuBHas n aHaauTHIecKas 0a3a JaHHBIX

13.http://elibrary.ru — DnekTpoHHass OMOJIMOTEKA HAYYHBIX MTyOJIMKAIIUA.

14.http://polpred.com — O630p CMU Poccun u 3apy6exns. [lomHbie
TEeKCThI + aHanmuTrka u3 600 uzmanuii mo 53 orpacisam

15.https://www.gost.ru/portal/gost//home/standarts - @eaepaibHOE
areHTCTBO 10 TEXHUYECKOMY PETYIUPOBAHUIO U METPOJIOTUU

16.http://www.consultant.ru/ - cipaBoYHO-IIpaBOBasi CUCTEMA

Koncynprant [Liroc

8.6. Metoanueckne yKazaHusl K 3aHATHAM

10.XakynoB.B.A., Kapsikun A.T., [llanoBanos B.A. Opranuzanusi NpoeKTHOU

NEeATEIbHOCTH YHU(DULIMPOBAHHBIE MPOEKTHI (MOAYyN) - (YueOHoe mocobue

), KBI'Y. - Hanpuuk 2023r. 73 c.

11.XakynoB B.A. MOHUTOPHHT 1 yIIpaBJIEHHE ABTOMATU3UPOBAHHBIMU

cucreMamu (METOAMYECKUE YKa3aHUs K JabopatopHbIM padbotam), KBI'Y. -

Hanpuuk 2014r. 14 c.

12.XakynoB B.A. Cpencra 1MCTaHUMOHHOTO MOHUTOPUHTA

ABTOMATU3UPOBAHHBIX YIIPABJIAIOIIUX CUCTCM (MCTOI[I/I‘IGCKI/I YKa3aHuA 110

MPOBENCHUIO HccienoBarenbckux padot), KbI'Y. - Hampuuk 2014r. 22 c.

13.XakynoB.B.A., Kapsakun A.T., Xakynos T.I'., Kymxosa M.IO.

MeTtonuueckue ykazaHus K 1JaOOpaTOpHBIM paboTaM « DJIEKTPOHHbBIC

ycTpoiicTBa TexHnueckux cuctem» KbI'Y. - Hanpunk 2017r. 23 c.
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http://www.scopus.com/
http://elibrary.ru/
http://polpred.com/
https://www.gost.ru/portal/gost/home/standarts

14.Xakynos. B.A., Kapsikun A.T., Kymxosa M.}O. MeToanyeckue ykazaHus K

nabopaTopHbIM paboTam «MeTobl METPOJIOTHYECKOTO 0OSCIICUCHHS B

yIpaBiieHUU TeXxHu4eckuMu cuctemamu» KBI'Y. - Hanpunk 2017T. 23 c.

15.Meroauueckue ykazaHus K 1a00paTOPHBIM 3aHATUSAM. XaKyJaoB B.A.,

Kyamesa B.b., Xaryxosa /[.B. MoHUTOpHHT, aHATW3 U yIIPABICHUE

OMOTEXHOJIOTUYCCKUMU ImponcccaMu. MGTOIH/I‘ICCKI/IC p33pa60TKI/I, HaJIBLII/IK,

2015, 29c.

9. MaTepuajibHO-TeXHHYECKOe oOecriedeHne JUCIMILTUHbI

3aHATUS  TI0 AUCHUIITIMHC IIPOBOOATCA B CICHHUAJIBHBIX ITOMCIOCHUAX

(aymuTopusx) sl MPOBEINEHUS 3aHATHM JICKIIMOHHOTO THIIA, TPAKTUYECKUX

3aHATUN, TPYIIIOBBIX W WHIWBUAYAIBHBIX KOHCYJBTALMM, TEKYIIETO KOHTPOJS U

IIPOMEKYTOUYHOU

CIEHHAIN3UPOBAHHON

aTTcCTaluu.

MeOepl0 |

TCXHUYCCKHUMU

Aynuropun YKOMIUIEKTOBAHBI

cpeacTBa  OOydYeHUS,

CILy>KalllMMU JJIs1 IPEACTABICHHS HHPOPMALIMK OOJIBIION ayIUTOPHH.

I[JBI IIPOBCACHUA 3aHATUN JICKOMOHHOTO THUIIA UMCIOTCA ACMOHCTPAIUMOHHOC

o0opy1oBaHUE U y4eOHO-HATJISHBIE TTOCOOUS.

JlaGopaTopHbie

paboTHI,

IIPOBOJATCA B

KOMIIBIOTCpHOM  KJIaCC€ C

COBPECMCHHBIM KOMIIBIOTCPHBIM O60py&OBaHI/I€M, HCIIOJIB3YIOIIUM B IIPOLECCCE

0oOy4eHHMsI CTYJEHTOB MPOrpaMMHOE 00ecreueHre, MPOINUCAHHOE B Ta0.

s camocTosiTeIbHONM pabOThl  OOYYaKOIIUXCS HMMEIOTCS TOMEIICHUS,

OCHAIlICHHBIC KOMHBIOTCpHOﬁ TEXHUKOM C BO3MOXKHOCTBIO IIOAKIIIOYCHHA K CCTH

"Unatepuet"

o0pa3oBaTeIbHYI0 CpPEly OpraHU3alluu.

u oOecreueHUEeM JOCTyla B DOJICKTPOHHYIO HWHGOPMAIIMOHHO-

Tun aynuropuu,

ObopynoBaHue 4 HHBEHTAphb

ITporpamMuoe odecneyenue

pacnoJioKeHne ayIMTopuu
VYyeOnas 1. Crombr - 20 mmT. Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aymuropus s | 2. Crymes — 21 . PowerPoint u mp.)
IIPOBEICHUS 3. TlepconambHble KoMmbioTepbl - | IIporpammer s pabotsl ¢ PDF (Acrobat Reader, Sumatra
3aHATHH 10 . PDF, stduviewer) (cBoO0HOE pacpocTpaHeHHE)
CEMUHApPCKOro 4. CereBoe oOopynoBanue must | Apxuatopsl(7zip, WinRaR) (cBoOogHOE pacnpocTpaHeHue)
tuna 103a  ayn. | kommyrtamuu u goctyna B Internet | Delphi XE2 Professional Ne munensun (License Certificate
(Ycnosusiit Homep | Cisco — 1 mrt. Number) 207406
Ne2; 360004, | 5. Ilepenocusle yHuduuupoanusie | Dev-C++ cBoOonHas HMHTErpupoBaHHas cpena pa3pabOTKH
Kabapauno- MOZYJIH Ha OCHOBE | MPIWIOKEHUH U1  s3bIKOB  mporpamMmupoBanus C/C++.
Bbankapckas MHKpPOKOHTpoJiepoB (12 mir.), | (cBOOOHOE pacpoCTpaHEeHHE)
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Pecny0unka,

Japyrux (12 mrt.) 351eKTpOHHBIX WU

Python 3.6 IDEPy Charm Professional Edition sBnsercs

r. Hanmpumk,  yo. | 9J€KTpOMEXaHHMYECKHX YCTPOMCTB | OecIiIaTHBIM JUlsi 00pa3oBaTEIbHBIX YUPEXIeHUH (CBOOOAHOE
UYepHBIIEBCKOTO, | aBTOMaTH3aIHH, BU3yaIH3alH | PAaCIIPOCTPAHCHNUE)
. 173) pe3ynpratoB,  MoHmTOpuHTa Ha | Cpema it paspaborkm  ArduinolDE  (cBoOomuOe
OCHOBE HH(POBBIX, AHAIOTOBBIX | PacIpPOCTPaHECHHUE)
JaTdyukoB W np., koHkperHas | Ubuntu Jlumemsus GPL (cBoOomHOe pacmpocTpaHeHne).
HOMEHKJIATypa moxyneii, | Lazarus (FreePascal) RAD IDE(cBoGOaHOE
YCTaHABIMBAaEMbIX B ayJUTOPHH, | paclpOCTpaHECHHE)
3apucuT 0T  TeMbl  3aHsaTwit. | KOMITAC-3D LT CAIIP mis yueOHBIX 1elieid, 00JierycHHast
OOmenHbIlt  (oHI CcTeHIOB | | Bepcus  mpodeccuoHanbHold  cucteMbl  KOMITAC-3D.
YHU(HUINPOBAHHBIX Mmoxayneit | (cBobomHoe — pacnpoctpaneHue). InkScape  BekTOpHBIN
xpanutcs B aya. 114 (YciomHblii | rpaduyeckuii peqaktop (CBOOOJHOE pacpoOCTpaHCHHUE)
Homep Ne2; 360004, KaGapauuo- | 3D-penaktop Blender (cBoGomHOE pacnpocTpaHeHue)
Banxapckas PecrryOmmka, | Simple-Scada 2 oTkpeiTaz  Bepcuss ¢ 0a30BBIM
r. Hampunk, yn. YepHsimesckoro, | ¢pyHKIHOHAIOM, 64 Tera (CBOOOTHOE pacpoCTpaHeHHE)
. 173) B merammmaeckom mkady, | Cpena paspaboTku mms MukpokoHTpoiurepoB AVR  Studio
IO 3aMKOM M HCHOJB3YIOTCS BO | (CBOOOJHOE pacIpoCTpaHEHUE)
BpeMsI JICKITMOHHBIX 3aHATHH. Coppelia Robotics V-REP PRO EDU V3.6.2 rev0 Non-
6. [TpoexTop. limited EDUCATIONAL version. Free (cBoGomgHOE
7. HoytOyxk. pacmpocTpaHeHue)
8. HTepakTuUBHASI JOCKA. Cpena mms paspabotku  Arduino IDE  (cBoGomnoe
9. VYueOHble CTEeHJIBI (13 | pacnpocTpaHeHue)
yHuHUUUpoBaHHBIX Moayineit) mus | OpenCV  (cBoOognoe pacnpoctpaHenue).  Qt(cBobomHoe
KOMIUIEKCHOM OTIaKH U | pacnpocTpaHeHHe)
HUCTIBITAHUN MpOrpaMMHO-
anmapaTHBIX YTIPABISFONIAX
KOMIUIEKCOB.
VYyeOnas 1. Cronsl - 20 . Windows 7. Microsoft Office 2013 (Word, Excel, Access,
aynuropuss 1 | 2. Crynesa — 21 wr. PowerPoint u mp.)
MIPOBEJICHUS 3. Tlepconampuble KoMmIbloTepbl - | [Iporpammser mams pabotsl ¢ PDF (Acrobat Reader, Sumatra
3aHATHH 10 . PDF, stduviewer) (cBoOoHOE pacipocTpaHEHHE)
JIEKITIOHHOT O 4. CereBoe oOopynoBanue s | Apxuatopsi(7zip, WinRaR) (cBoGoqHOE pacnpocTpaneHue)
tuna 103a  aya. | kommyTanuu U noctyna B Internet | Delphi XE2 Professional Ne munensun (License Certificate
(Ycnosusiii Homep | Cisco — 1 mT. Number) 207406
Ne2; 360004, | S. Ilepenocusie yHuduuupoanubie | Dev-C++ cBoOonHas MHTErpUpOBaHHas cpelna pa3pabOTKH
Kabapauso- MOZYJIH Ha OCHOBE | NMPWIOXKEHUH U1 s3bIKOB mporpamMmupoBanus C/C++.
Bbankapckas MUKpOKOHTpojuiepoB (12 mT.), | (cBOOOAHOE pacmpocTpaHeHUe)
Pecrry6nmka, npyrux (12 mr.) smekrponsbix win | Python 3.6 IDEPy Charm Professional Edition sBnsercs
r. Hampumk,  yo. | 9J€KTpOMEXaHHMYECKHX YCTPOMCTB | OecrIaTHBIM JUIsi 0Opa30BaTEIbHBIX YUPEXICHNH (CBOOOIHOE
YepHBIIEBCKOTO, | aBTOMAaTH3aIHH, BU3yaIM3allMH | PacIpOCTPaHEHNUE)
. 173) pe3ynpTatoB,  MoHHWTOpuHTa Ha | Cpema it paspabotkm  ArduinolDE  (cBoOomHOE
OCHOBE IHM(POBHIX, aHAJIOTOBBIX | PACIPOCTPAHEHHUE)
JaT4uKOB W  1np., koHKperHas | Ubuntu Jlumemsus GPL (cBoOomHOe pacmpocTpaHeHue).
HOMEHKJIaTypa monyneii, | Lazarus (FreePascal) RAD IDE(cBo601HOE
yCTaHABJIMBAEMBbIX B ayJHMTOPHH, | PACIHPOCTPaHEHHE)
3aBucut  OoT  TeMmbl  3aHaTHil. | KOMIIAC-3D LT CAIIP ansa yueOHBIX menei, obnerueHHas
OOmenHblii  (oHJ cTeHIOB u | Bepcus  mpodeccuoHanpHord  cuctembl  KOMITAC-3D.
YHU(DHUIUPOBAHHBIX Monyineil | (cBeobogHoe  pacmpoctpanenue). InkScape  BexTOpHBII

xpanutcst B ayn. 114 (YcnoBHbIi
HOMep Ne2; 360004, KabapmuHo-
Bankxapckas Pecny6nuka,
r. Hanpuuk, yn. YepHslmesckoro,
a. 173) B MmerayutmyeckoMm mkady,
MOJl 3aMKOM M HCIOJB3YIOTCSI BO
BpeMsI JICKIIMOHHBIX 3aHATHH.

6. I[IpoexTop.

7. HoyTOyxk.

8. VlaTepakTBHAS JOCKA.

9. YueOHble CTEHJIBI (13
YHUMUITUPOBAHHBIX MOJIYJEH) s
KOMIUIEKCHOM OTIAIKH "
UCTIBITAaHUI POrpaMMHO-
anmapaTHbIX YIIPABISIFOIINX

rpaduueckuii penaktop (cBOOOIHOE PACIPOCTPAHEHHUE)
3D-penaxtop Blender (cBoOomHOE pactpocTpaHeHHE)
Simple-Scada 2 orkpwiTas  Bepcusi Cc  0a30BBIM
¢byHKIMOHANIOM, 64 Tera (cBOOOJHOE PacpOCTpaHEHHE)
Cpena paspabotku st MUKpokoHTpoiuiepoB AVR Studio
(cBobOOIHOE pacnpocTpaHeHHe)

Coppelia Robotics V-REP PRO EDU V3.6.2 revO0 Non-

limited EDUCATIONAL version. Free (cBoOomHOE
pacmpocTpaHeHue)
Cpena ans  paspabotkn  Arduino IDE  (cBoGomHoe
pacmpocTpaHeHue)
OpenCV  (cBobomnoe pacmpocTtpanenue). Qt(cBobomnoe
pacmpoCTpaHCHHUE).
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KOMIIJIIEKCOB.

YueOHas
ayouTopus Uit
MPOBEICHUS
3aHATUH
KypCOBOTO
MPOEKTUPOBAHUS
1030 ay.
(YcnoBHBIN HOMED
Ne2; 360004,
Kabapauno-
bankapckas
Pecmry6nuka,

r. Hanpuuk,  ym.
UepHBILLIEBCKOTO,
. 173)

1. Ctoner - 20 mr.

2. Crympst — 21 mr.

3. TlepcoHanmbHBIE KOMIBIOTEPHI -
10 .

4. CereBoe o0opymoBaHHE IS
KOMMyTauuu U jgoctyna B Internet
Cisco — 1 mw.

5. IlepenocHble yHUPHUIIMPOBAHHEIE
MOJLyJIH Ha OCHOBE
MUKpOKOHTpoiepoB (12 mrT.),
Japyrux (12 mrt.) 351eKTpOHHBIX WU
IEKTPOMEXaHNIECKUX yCTPOWUCTB

aBTOMAaTH3alHY, BU3yaIH3aI[1H
pe3yibTaToB, MOHHUTOpPUHra Ha
OCHOBE HHU(POBBIX, AHAIOTOBBIX
JaT4uKOB M  JAp., KOHKpPETHAas
HOMEHKJIIaTypa MO/TyJIeH,
YCTaHABJIMBAEMBIX B ayJUTOPHH,
3aBUCUT OT  TEMBI  3aHATHIL.
OOMeHHBIH  (OHI  CTEHAOB U
YHUDUITUPOBAHHBIX MOJTyJICH

xpaHutcsi B ayn. 114 (YcnoBHbIi
Homep Ne2; 360004, Kabapaumo-
bankapckas Pecmrybnmka,
r. Hanpuuk, yn. YepHbleBCKOro,
. 173) B merammmaeckoM mkagdy,
I0Ji 3aMKOM H HCIIOJIB3YIOTCSI BO
BpEMs JICKIIMOHHBIX 3aHITHIL.

6.Y4eOHbIC CTEHIBI (u3
YHU(HULIUPOBAHHBIX MOAYJICH) AJIst

KOMIUIEKCHOM OTJIaJIKU u
UCIBITAHUHI IIPOTrPpaMMHO-
anmnapaTHbIX YIPAaBIISIOIUX
KOMIUIEKCOB.

Windows 7. Microsoft Office 2013 (Word, Excel, Access,
PowerPoint u mp.)

Iporpammer mst pabotsl ¢ PDF (Acrobat Reader, Sumatra
PDF, stduviewer) (cBoOoIHOE pacipocTpaHEHHE)
ApxuBatopsi(7zip, WinRaR) (cBoboaHOE pacripocTpaHeHHUE)
Delphi XE2 Professional Ne mumensun (License Certificate
Number) 207406

Dev-C++ cBoOonHas HMHTErpUpOBaHHAs cpelga pa3padOTKH
OpUIOKEHUH A sA3bIkoB  mporpammupoBaHust  C/C++.
(cBOOOIHOE PacCTIPOCTPaHEHHUE)

Python 3.6 IDEPy Charm Professional Edition siBrsieTcs
OecrTaTHEIM 111 00pa30BaTENBHBIX YIpeKIeHNAN (CBOOOTHOE

pacrpocTpaHeHue)
Cpema mms  paspabotkm  ArduinolDE  (cBoGomnOE
pacnpocTpaHeHHe)
Ubuntu Jlumensuss GPL (cBoOomHOE pacmpocTpaHEHHE).
Lazarus (FreePascal) RAD IDE(cBoGomHOE
pacmpocTpaHeHue)
KOMITAC-3D LT CAIIP nnst yueOHBIX 1eneid, obiaerueHHas
Bepcust  mpodeccuoHanbHoit  cucrembl KOMITAC-3D.
(cBoOoaHOE  pacmpoctpaneHue). InkScape  BeKTOpPHBIi

rpadudeckuii penaktop (CBOOOIHOE PACIPOCTPAHECHHUE)
3D-penaktop Blender (cBoO0HOE pacpocTpaHCHHE)
Simple-Scada 2 oTkpHITas Bepcus ¢ 0a30BBIM
¢yHKIHOHATOM, 64 Tera (CBOOOTHOE pacIpoCTpaHEHHE)
Cpena pas3paboTku it MHKpokoHTpoiniepoB AVR Studio
(cBOOOIHOE pacTIpoCTpaHCHNUE)

MasterSCADA 3.X RT32 - 6ecrmataas SCADA na 32 Touku
(cBOOOIHOE pacTIpoCTpaHECHNUE)

Cpena paspadotku FLProg (cBo60HOE pacpocTpaHeHHUE)
IMponykrst MICROCOFT  (Desktop Education ALNG
LicSaPk OLVS Academic Edition Enterprise) mommucka
(Open Value Subscription) Ne V 2123829

[Mporpamma FluidSim pa3paborana kommnanueii FestoDidactic
(cBOOOIHOE pacTIpOCTpaHEHHUE)
MHOro mpoXOmHOW  acceMOiep
pacipocTpaHeHue)

P-CAD — cucrema aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS
anekrporuku (EDA) (cBoOomHOE pactipocTpaHeHHE)
[Tporpamma ajst aHaJIOTOBOTO M IM(POBOTO MOACIUPOBAHUS
NMEKTPUUECKUX M DJEKTPOHHBIX  neneit  Micro-Cap
(cBOOOIHOE pacpoCTpaHEHUE)

CASE-cpencTBa aBTOMAaTH3MPOBAHHOTO IPOEKTHPOBAHUS,
MOJICTIMPOBaHMSl W aHalu3a  KOMIIBIOTEPHBIX  ceTeil
NetCracker 4.1 (cBoboanoe pacmpocrtpanenue). Star UML
penakTop nuarpamMm (CBOOOJHOE pacpoCTpaHeHUE)

Python 3.6 IDE PyCharmProfessionalEdition sBisiercs
OecrutaTHBIM /ISt 00pa30BaTENIBHBIX YUPEKACHUH (CBOOOIHOE
pacrpocTpaHeHue)

NetworkNotepad nporpamma st COCTaBJICHHSI CETEBBIX
JarpaMM (CBOOOHOE paclpoCTpaHeHHE)

FASM  (cBobGoaHoe

DiagramDesigner (cBoOOmHOE pacmpocTpaHeHuE).
CiscoPacketTracer =~ OecrmmatHass ~ Bepcusi  (cBOOOIHOE
pacmpocTpaHeHue)

OpNet IT GuruAcademicEdition 6ecrutatHas akageMuvecKas
Bepcus (CBOOOIHOE pacpOCTpaHEHHE)

Coppelia Robotics V-REP PRO EDU V3.6.2 revO0 Non-
limited EDUCATIONAL version. Free (cB0oOOgHOE
pacrpocTpaHeHHE)
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Cpena gns paspabotku  Arduino IDE  (cBoGomnoe

pacrpocTpaHeHue)
OpenCV (cBobomnoe pacmpoctpanenue). Qt(cBobomgHOe
pacrmpocTpaHeHue)
DeductorStudioAcademic 5.3 saBisgerca OeCIUIATHBIM IS
00pa3oBaTENFHBIX YapeKICHAN (cBobomHOE
pacrmpocTpaHeHuHe)

StrawberryProlog (cBo6oaHOE pactpocTpaHeHNE)
MagicPlotStudent (cBob6ogHOe pacmpocTtpaHenue). Terminal
(cB0OOHOE pacpOoCTpaHEeHUE)

10. JIuct n3MeHeHuil (10MOJTHEHNHH).
B pabodyro mporpaMmy Mo AUCIUIUTHHE «MOHUTOPWHT, aHAIU3 W YINpaBIICHUE

XUMHKO-OMOJIOTHYECKUMH TEXHOJOTHYECCKHUMHU nmpounecccaMu» I10 HaAIIPABJICHHIO

noarotoBkun 27.04.04 VYmpaBneHne B TEXHHMYECKMX cucTeMax. lIporpamma:

praBHeHI/Ie N aBTOMAaTHu3alusa TCXHOJOIMYCCKUX IMPOOCCCOB M IMPOU3BOJACTB Ha

y4eOHBIH TO/.

No | Dnemenrt (nmynkr) PII]] [Tepeuenn BHOCUMBIX | [I[pumeuanue
/I W3MEHEHUM
(TonoJIHEeHUIA )

OO0cyxeHa 1 peKOMEHI0BaHa Ha 3acenanuu kadeapsl  MHPpOpMamoHHBIX
TEXHOJIOTUA B YIIPABICHUU TEXHUYECKHUMH CUCTEMaMuU

pOTOKOJT Ne OT « »

3aBenytromuii kadeapoit

HanMeHOBaHHE Kadeaps

2023 1.

B.A. Xakynos

TOJIMUCH

CorJyiacoBaHo:

3aBelyIOIIU OT/IETIOM KOMILIEKTOBAHHUS
Hay4YHOU
OMOJIMOTEKH

pacuiidpoBKa MOAMUCH nata

34




JIMYHAs TOATHUChH pacuppoBKa MOJIMUCH

*[Ipumedanue: mpu BHeCeHUU n3mMeHenuit B m.7.1.PT1J]

Jarta
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