MuH#CTEpPCTBO HAYKH U BBICIIero oopasoBanus Poccuiickoi Penepanun
HibkHeKaMCKU XUMHKO-TEXHOJIOTHUECKII HHCTUTYT ((HIHaN)
(e epatbHOro rocyIapCTBEHHOTO OFOKETHOTO 00pa30BaTEIbHOIO YUPEKACHUS
BBICIIIET0 00Opa30BaHUs

«Kazanckuii HalMOHAIBHEIN HCCIIEN0BATEIbCKHII TEXHOIOTNYECKU YHUBEPCUTET
(HXTU ®I'BOY BO «KHUTY»)

OOKYMEHT NOANNCAH
SJIEKTPOHHOW NOAMNUCHIO

Ceprugurar: 00FAB7B23BDBEAFA4FEC3846AAT17AA259
Bnapeneu;

weTos Unigap Mymeposuy
LeicreuTenen: ¢ 28.04.2022 po 22.07.2023

2022 r.

PABOYAS NPOTPAMMA

[To mucnmmmmHe bB1.0.26 «CpencTBa u3MepeHMs W YOpPaBICHHS I1apaMeTpaMu
TEXHOJIOTUIECKOT0 IpoIiecca

Hamnpasnenue moarorosku 18.03.01 Xvmuyeckas TEXHOJOTHS

ITpoduis MOATOTOBKY «XMMHUYecKas TEXHOJIOTUS OPraHUYECKUX BELIECTBY,
«XuMuYecKas TEXHOJOTHSI IPUPOIHBIX IHEPTOHOCUTEIIEH U YIIIEPOIHBIX
MaTepHaoBy, TexHoIorus nepepaboTKH MOIUMEPOB

KBanudwukarus (ctenens) BoimyckHuka BAKAJIABP

®opma o0yueHHs QuHasi, OUHO-3304Hasl, 3a04YHas

@akynpTeT TeXHOIOTUYECKUHT

Kadenpa-paspabotunk paboueit mporpaMmbl MHQOpMALMOHHEIX CHCTEM U
TEXHOJIOTUU

Kypc 2, cemectp 4 (ounas ¢.)

Kypc 4, cemectp 7 (ouHo-3a04Hast §.)

Kypc 3, cemectp 6 (3aounas ¢.)

Yacel 3aveTHBIE €AMHUIIBI
oYHast OYHO-320YHast 3a04HasI

Jlexmmm 18 18 4 0.5, 0.11 (3aounas)
JlaboparopHsble 36 18 8 1 (ounas), 0.5 (ouno-
3aHATHSA 3aounas), 0.22 (3aouHast)
KonTpoms 36 36 12 1, 0.33 (3aounas)
CaMOCTOSTENBHOMN
paboThI
CamocrosTenpHas 27 36 111 0.75 (ounas), 1(o4no-
pabota 3aounas), 3.09 (3aouyHast)
®dopma aTrectanui | JK3aMeH/ Dx3amen/36 Ox3amen/9 0.75 (ounas), 1(ouHo-

27 3aounas), 0.25 (3aouHas)
Beero 144 4

Hwmxuekamck, 2022 r.



Pabovas mporpamMma cocTtaBieHa C ydeToM TpeboBaHuil PenepanbHOro
roCyJapCTBEHHOI'0 00pa30BaTEeIbHOIO CTaHAapTa BhICIIero oOpasoBaHus Ne 922 or
07.08.2020 mo wHampasienuo 18.03.01 XuMuyeckas TEXHOJOTHs [0 MPOQUIIO
«XuMHYecKas TEXHOJIOTHS OpPraHMYeCKHX BEIIECTB», «XUMHUYECKas TEXHOJOIHs
OPUPOIHBIX  DHEPrOHOCHUTENIeH W YIJIEPOJHBIX  MaTepuanoBy», TexXHOJIOrHus

nepepaboTKH MOTMMEPOB Ha OCHOBAaHUH yueOHOro I1aHa odydarommxcs 2022 r.

PazpaboTunk mporpaMmsr:
JIOLIEHT %/ H.B. JlexxHeBa

v v

Pabouas nporpamma paccMoTpeHa 1 oobpeHa Ha 3acenanuu kadenpsl UCT,
ripotokon ot 20.04.2022 1. Ne 8

3aB. kadenpoit W O.B. Maryxuna

COT'JIACOBAHO

IIporokon 3acemanus kadeapsl HedTexuMHUecKoro CHHTe3a, pealu3yrolle
IIOJrOTOBKY OCHOBHOH 0Opa3oBaTenbHOM mporpaMMmbl oT 06.04. 2022 r. Ne 8

3aB. kadenpoit # P.3, ArzamoB




1. lenu oceoenun oucyuniumnsl

Llenssmu ocBoeHMs] AUCHUIUIMHBI — «CpeicTBa M3MEPEHHsS M YIOPABICHHS IapamMeTpaMu
TEXHOJIOTUYECKOT0 MPOLeccay SBISIOTCS:

a) OCO3HAHUE POJIM aBTOMATH3AalMs B MOBBIIEHUH 3()(HEKTUBHOCTH IPOU3BO/ICTBA U Ka4eCTBA
IPOAYKLMH, CHI)KEHUH 3aTpaT Ha IPOM3BOJICTBO FOTOBOM MPOIYKIMH, YIy4LICHUH YCIOBUH Tpya,
obecrieueHnH 0€3011aCHOCTH IIPOU3BOJICTBA U OXPAHBI OKPYIKAIOIIEH CPEJIbl;

0) hopMHpoBaHKE 3HAHUH IO OCHOBaM aBTOMATH3aLMH ITPOLIECCOB U ITPOU3BOJICTB;

B) (OopMHpOBaHNE 3HAHUA M YMEHUH IO OCHOBaM MOAOOpa CPEACTB M3MEPEHUH, UCXOJS U3
peabHbIX IPOU3BOICTBEHHBIX 3a/1ay;

r) popMupOBaHNE HABBHIKOB aHAJIN3a CBOMCTB MIPOM3BOACTBEHHBIX MPOLIECCOB KaK 00BEKTOB
yIpaBJIeHUs,, IOCTAHOBKM M PpELIEHUS KOHKPETHBIX 3a/Jad YIpPaBICHHUsS IMPOMU3BOJCTBA Ha
COBPEMEHHOM YPOBHE HAYKH U TEXHHKH.

2. Mecmo Oucuyunaunvsl (MOOyas) 6 cmpyKkmype o00pa3osamenvHoll

npozpammol

Hucuunnuna CpesncTtBa M3MEpEHUs W YNPABICHUS HapaMeTpaMy TEXHOJOTHYECKOro
npoiecca oTHOCHTCs K obs3atensHoi yactu OOII u popmupyer y 6akaigaBpoB M0 HaIpaBIECHUIO
noarotoBku 18.03.01 XumMuueckasi TEXHOIOTUS HA0OOp 3HAHUMN, YMEHUH, HABBIKOB U KOMIICTCHIIHH,
HEOOXOUMBIX JIJISl BBIIIOJIHEHUS HAYYHO-UCCTIe008AMENbCKOU U MEXHON02ULECKOU 0eamenlbHOCMU.
Jns ycnemHoro ocBoeHMs JUcHMIUIMHBL CpejicTBa M3MEpEeHHs M YNpaBIEHMs] HapaMeTpaMu
TEXHOJIOTMYECKOr0 Mpollecca Oakaragp Mo HampaBieHHWto moaroroBku  18.03.01 Xwumwuueckas
TEXHOJIOTHS JI0JKEH OCBOUTH MaTeprall IPeIIeCTBYIOUX JUCIUILINH!

a) b1.0.13 ®usuka;
0) 51.0.25 Teopus XMMHKO-TEXHOJIOTUIECKHIX TIPOIECCOB;
6) b1.0.29 O6mas xuMu4yecKasi TEXHOJIOTHS.

Jucuunnunaa  CpeicTBa M3MEpEHUs W YOpPaBJIEHUs HapaMeTpaMH TEXHOJIOTHYECKOro
npoliecca SIBJISETCS MpeIUIecTBYIOMEe 1 HeoOXoauma Ui YCIEHIHOTO YCBOEHHUS MOCIETYIOUINX
JTUCIUIIINH:

a) b1.0.31MozenupoBaHue U ONTUMHU3ALNSA XUMUKO-TEXHOJIOTUYECKHUX MPOLIECCOB;
6) b1.B.07 OcHoBBI IpOEKTUPOBAHNS HEYTEXUMHUECKUX MPOU3BOICTB.

3HaHus, TOJTYYEeHHBIC MPH HM3YyYeHUH IUCHUIUIMHBI CpeicTBa M3MEPEeHUs W YIpaBJICHUS
napaMeTrpamMy TEXHOJOIMYECKOIo TMpollecca, MOTYT ObIThb HCIIOJIb30BAaHbl TMPH IPOXOXKJIECHUH
V4eOHOU, Npou3600CMEeHHOU TIPAKTUK M BBIMOIHEHUU GbINYCKHbIX KEANUDUKAYUOHHBIX pabom TO
HAIpPAaBJIEHUIO MTOJMOTOBKH XHUMUYECKas TEXHOJIOTHUS.

3. Komnemenuuu u uHOUKaInOPbl oocmudiceHus Komnemenuuu

ooyuarowezocs, popmupyemule ¢ pe3yiromame 0C60CHUA OUCUUNTIUHDBL

OIIK-4 CnocobeH obecrieunBaTh IPOBEIEHUE TEXHOJIOIMYECKOrO MpoLecca, UCIO0NIb30BaTh
TEXHUYECKHUE CPEJICTBA AJIs1 KOHTPOJIS MapaMeTPOB TEXHOJIIOTMYECKOT0 MIPOIecca, CBOWCTB ChIPbS U
TFOTOBOM IPOJYKLHH, OCYILECTBIIATH M3MEHEHUE IapaMETPOB TEXHOJIOTMYECKOIO IpoLecca IpU
U3MEHEHHU CBOWCTB CHIPhS

OIIK-4.1 3HaeT npolecchl XUMUYECKOM TEXHOJIOTHH, aliapaTbl 1 METO/bI UX pacueTa,
OCHOBHBIE TIOHSATHS YIIPABICHUS TEXHOJIOTHIYECKUMH TPOIIECCAMH, METOJIBI ONTHMH3AINNA XUMHKO-
TEXHOJIOTUYECKUX IIPOLECCOB, METOAOJOTHIO HCCIEJOBAHUS B3aUMOJEHCTBHA  IIPOLIECCOB
XUMHYECKHX TPEBPAIICHAH 1 SBICHHUI TIepeHoca

OIIK-4.2 VYmeer mnoabupaTh MapaMeTpbl W BBIOMpATh ammapaTypy A KOHKPETHOTO
XMMHKO-TEXHOJIOTMYECKOTO  MpoIecca,  OLEHMBATh  TEXHOJOTHMYECKyl  3((eKTHBHOCTH
IPOM3BOJICTBA, IPUMEHSATh METO/Ibl BBIYMCIUTEIHHON MAaTEMaTUKU U MaTEMAaTUYECKON CTAaTUCTHUKU



JUUIA MOI[GJII/IpOBaHI/IH 1 OIITUMHU3AIIUU XUMHUKO-TCXHOJIOTNUYCCKUX HpOI_[eCCOB

OIIK-4.3 Bnaneer HaBbIKaMU TEXHOJIOTUYECKUX PACUETOB, OMPEACICHUS TEXHOIOTUUECKUX
HOK&?}&TCHCﬁ Hpouecca, }’HpaBHGHI/IH XUMHUKO-TCXHOJOTHUUYCCKUMHN CHUCTEMaAMU U METOAaMHU
PETYIMPOBAHKS XUMHKO-TEXHOJOTHYECKUX TTPOILIECCOB

B pe3ynvmame oceoenusn oucyuniunvl 00y4arOuwuiica 00JIM4Cen:
1) 3HaTh:

L4 Ha3SHA4YCHUE, IIPHUHIUIL HeﬁCTBHH h 00JIacThb INIPpUMCHCHHA TUIIMYHBIX  JJIA
XMMHYECKOM TEXHOJIOTHH Cp€ACTB aBTOMATHU3allWMN, YIPAaBIAIOIIUX BbBIYHUCIWTCIBHBIX KOMIIJICKCOB
¥ MUKPOITPOLIECCOPOB;

® CBONCTBa IIpoueccoB XHMHYECKOM TCXHOJIOIWH, aIlllapaTOB KaK 00BHEKTOB YIIpaBJICHUA,

® HAa3HAYCHHUE CHUCTEM YIpPaBJICHUA ITPOLECCOB XHUMHYECKOU TEXHOJIOTHHU, IMPUHIUIIBI UX
MOCTPOEHUS U (PYHKIIMOHUPOBAHUS,

® METOAMKY paboThl HaA (YHKIMOHAJHHBIMH CXEMaMH YIPaBIECHUS MPOU3BOJICTB
XUMUYECKON ITPOMBILUIEHHOCTH B IIPOLECCE IIPOECKTUPOBAHMS;

® METOJMKY METPOJOTHYECKOl MNpOpadOTKH HAy4HO — HCCICIOBATEIbCKON —WIIN
JMIUIOMHO# PaboTHL.
2) YwMeTb:
. AHAIM3UPOBATh  CBOKMCTBA  MPOHM3BOJACTBEHHBIX  IPOIECCOB  KaK  OOBEKTOB

yIpaBJieHUs, CTABUTh U pellaTh KOHKPETHBIE 33Jaul yNpPaBJICHUs IPOU3BOJICTBA HA COBPEMEHHOM
YPOBHE HAyKH U TEXHHKH;

e BHIOMpATh  CpEeACTBAa aBTOMATHU3MPOBAHHOIO KOHTPOJIA W YIpPaBJICHUS JUIS HYX]
IIPOU3BOJICTBA, COOTBETCTBYIOIME 3a/JlaHHBIM YCIOBHUSM pabOThl U NPEIBSABISEMBIM K JaHHOMY
IPOM3BOJICTBY TPEOOBAHUSM;

® YyNUTaTh (PYHKIIMOHAIBHBIC CXEMBI YIPABICHHS TPOU3BOICTBEHHBIX MPOIECCOB;

® [IPOU3BOJIUTH METPOJIOTUYECKUN AaHAJIU3 TEXHOJIOIMYECKON LIENOYKH IPOU3BOJICTBA
(Hay4HO-HCCIIeIOBATEIBCKON PaboThI);

® IPaKTUYeCKH paboTaTh C aBTOMATUYECKMMHU YCTPOHCTBaMU CHCTEMBI, 3(PPEKTUBHO
COTPYAHMYATh C pPa3pabOTUMKaMU 110 BHEAPEHHIO B IPOU3BOJCTBO aBTOMAaTHYECKUX U
ABTOMATU3UPOBAHHBIX YCTPONUCTB U CHCTEM.

3) Brnagets:

® HaBbIKaMU 110/100pa CPEJICTB U3MEPEHUN C y4ETOM IPEAINoIaraeMoro B3auMoAeHCTBUS

BbIOMPAEMBIX CPEACTB U3MEPEHUN C MUKPOIIPOLIECCOPHON CUCTEMOM yIpaBIICHHUS.

Cmpykmypa u coodeprycanue OucyunauHsl CpeicTBa W3MEPEHUs W YIPABIEHUS
napamMerpamMm TEXHOJIOTIMYECKOIr'o IIpoI1ecca

O6ma;1 TPYAOEMKOCTb JUCHUIIJIMHBI COCTABJIACT 4_3aquHHe (104050700020 ﬂqaca.

a) ouHast hopma oOydeHHs

Neo Paspnen Buabl yueOHol padoTsl OueHovnble
I AMCUMILIMHBI = (B yacax) cpeacrsa 1Jis
/m 9| Jlex | Ilpaktuu | Jlabopa | KCP | CPC npoBeIeHus!
2| wum €CKHE | TOpHBIE MPOMEKYTOYHOMH
o 3aHATUSL | pabOThI aTTecTaluu no
pasjienam
1 | OcHOBHbIE TOHATHS U 4 2 4 3 | Oxszamen.
OMPEJICIICHMSI. Tecmuposanue
I'ocynapcTBennas
cucTteMa npudopoB
2 | HopmupoBanue 4 2 4 3 | Oxzamen.
XapaKTEPUCTUK CPEICTB Tecmuposanue
N3MCPCHUA u




aBTOMATHU3AIlHN;
Tumnosbie CTPYKTYPBI
CPEJICTB U3MEPEHHSI.
3 | Uadopmanmonno -1 4 2 4 3 | Ox3zamen.
U3MEpPUTEIIbHAS CHCTEMA Tecmuposanue
4 | ABTOMATH3UPOBAHHBIC 4 2 4 12 9 | Oxzamen. JlabopamopHas
CHUCTEMBbl  YTNpPaBJIECHUS paboma Ne 1.
TEXHOJOTUUSCKUMHU Tecmuposanue
IpOIECCaMu
5 | Buast texunueckux | 4 | 10 32 12 9 | Oxzamen. Jlabopamopnas
M3MEPCHHM. paboma Ne 2-5.
Tecmuposanue
NTOIro 18 36 36 27 117
®dopma aTTecTanuu Oxzamen (27 u.)
6) ouHo-3a04Hast hopma 00yUeHHUs
Ne Pa3zpen Buabl yueOHoii padoThI OneHovnble
n JAUCUHUILIMHBI = (B yacax) cpeacTsa aJs
/m 9| Jlex | Ilpaktuu | Jlabopa | KCP | CPC IpoBeICHUA
5 107074 eCKHe TOpHBIE NPOMEKYTOUHOI
© 3aHATUS | paOOThI aTTecTaluu 110
pasaesaam
1 | OcHOBHBIC TOHATHUS U 7 2 4 3 | Oxszamen.
OTIpE/ICIICHHS. Tecmuposanue
I'ocynapcTBeHHas
cucTtema npudopos
2 | HopmupoBanue 7 2 4 3 | Oxsamen.
XapaKTePUCTUK CPECTB Tecmuposanue
U3MEPCHUSI u
aBTOMaTU3alluu,
TunoBble  CTPYKTYpBI
CPEJICTB U3MEPEHHSI.
3 | Uadopmanmonso -1 7 2 4 3 | Oxzamen.
U3MEpPUTEITbHAS CHCTEMA Tecmuposanue
4 | ABTOMaTH3UpPOBAHHEIC 7 2 4 12 11 | Oxzamen. Jlabopamophas
CHUCTEMBbI  YTIpaBJIEHUS paboma Ne 1.
TEXHOJIOTHYECKUMHU Tecmupoesanue
pOoIeCCamMu
5 | Buast texHuueckux | 7 | 10 14 12 16 | Ox3zamen. Jlabopamopuas
M3MEpEeHHH. paboma Ne 2-5.
Tecmupoesanue
HUTOI'O 18 18 36 36 108
dopma arrecTanyu Oxzamen (36 u.)
B) 3a04Has (opma 00yUeHuUs
Ne Paszpnen Buabl yueOHoii padoThI OueHoyHbie
n JUCHUILINHBI = (B yacax) cpeacrsa AJis
/m 9| Jex | Ipakruu | Jlabopa | KCP | CPC NpoBeeHHUs
5| wun €CKHE TOpHBIE MPOMEKYTOUHOI
© 3aHATUS | paOOTHI aTrrecrauMu no
pasaenam
1 | OcHOBHbIE MTOHATHUS U 6 |025 1 9 | Oxzamen.
OTIpeIeJICHMSI. Tecmuposanue
I'ocynapcTBeHHas




cucreMa mpuoopoB

2 | Hopmuposanue 6 | 0.25 1 9 | Oxzamen.
XapaKTEPUCTUK CPEICTB Tecmuposanue
U3MEPCHUS "
aBTOMAaTH3AINH;
TumnoBele  CTPYKTYpBI
CPEJCTB U3MEPECHHSI.

3 | Uuadopmanmonno -1 61025 1 9 | Ox3amen.
U3MEPHUTENbHAS CHCTEMA Tecmuposanue

4 | ABTOMaTH3MPOBAHHEIE 6 | 0.25 2 4 40 | Oxzamen. Jlabopamopnas
CHUCTEMBI  YTIpPaBICHUS paboma Ne 1.
TEXHOJIOTHYECKUMH Konmponvnas paboma.
nporeccamMmu Tecmuposanue

5 | Buapt TEXHUYECKUX | 6 3 6 5 44 | Dxzamen. Jlabopamopnas

M3MEPEHHH. paboma Ne2-3
Tecmuposanue
HUTOI'O 4 8 12 111 136
dopma aTTecTanuu Orzamen(9 u.)
5. Cooepircanue 1eKUUOHHBIX 3AHAMUIL O MEMAM.

Ne | Pazgen Ya- | Tema aexkumonnoro | Kparkoe conep:xanue HNuaukaTopbl

AMCIMILTHHBI ChbI 3aHATHS JAOCTHIKEHHSI
KOMIETEHIINT

1 OCHOBHBIE TTOHATHSA 2, Tema 1. OcHOBHBIE Mecto JTUCIIATUINHBL B | OIIK-4.1,
¥ OIpe/IeNIeHus. 0.25 | nousitus u MOJArOTOBKe  crenuanucta B | OITK-4.2,
['ocynapcTBeHHas (3a01. omnpeACICHUS. obOnactu aBromarusanuu. llens | OI1K-4.3
cucreMa nmpudbopoB ) locynapctBeHHast | M3y4eHUs JAUCUMIUIMHBI W €€

cucremMa HpI/I60p0B 3agayu. OCHOBHbIE TOHSTHA H
OTIpeJieNIeHHsT  aBTOMAaTH3allnHy,
uHQOpPMATH3AIMKd H  TEOPUH
aBTOMaTHYECKOrO YIPaBIICHHUS.
I'ocynapcrBeHHas cucTeMa
nprudOpPOB: TIPUHIIATIBI
MOCTPOCHHS,  KIacCH(UKANIUsI
CpencTB U3MEpEHHs "
aBTOMaTH3aIlUH, OCHOBHBIC
BETBU CUCTEMbI

2 Hopmupoanue 2, Tema 2. | CTpyKTypHBIE cxemsl | OIIK-4.1,
XapaKTEePUCTUK 0.25 | HopmupoBpanue HA3MEPUTEIIBHBIX yerpoiicts. | OIIK-4.2,
cpencte  m3mepennst | (3309 | xapakrepucTHk TumoBsle cTpykTypsl cpencts | OITK-4.3
u  asromarmsamun. | 9 CPEACTB H3MEPEHUs | U3MEPEHUs: cpezacTsa
TumnoBeie CTPYKTYpBHI U aBTOMAaTH3allMH{; | N3MEPEHUS PSIMOTO
CpPEJICTB U3MEPECHHSI. TumoBble CTPYKTYpHI | IpeoOpa3oBaHusi U CpPaBHECHUSI.

Cpe/CTB u3MepeHus. | THIOBbIE CHCTEMBI
aBTOMaTHYECKOTO KOHTPOJIS |
perympoBaHusl.

3 Wudopmannonso — | 2, Tema 3. | [lonarus o6 aBToMatuueckux u | OIIK-4.1,
U3MEpHTEIbHAS 0.25 | UupopmaMoHHO — | aBTOMATH3MPOBaHHBIX cucTeMax | OIIK-4.2,
cucrema (3a04. | y3pepuTenbHas ynpasnenus. ACYTIL. Pons | OlIK-4.3

b.) crcremMa MUKPOITPOIIECCOPHOI TEXHUKH B
ACY. BsanmoneiictBue
TEXHOJIOra-oneparopa u
BBIYHCIIUTEIBHOW TEXHUKH B
ACY.




ABTOMaTH3UPOBAHHBII

TEXHOJIOTHYECKUH  KOMILIEKC.
JlokanbHas cucreMa
ABTOMAaTH3aIIUU
(KOHCTPYKTHUBHO-
(hyHKIIMOHATPHAS cxema).
CoBpeMeHHOe COCTOSIHHC
ABTOMAaTHU3AIIUU Ha
paccMaTpUBaeMbIX

IIPON3BOACTBAX CIICIUAJIbHOCTH.

ABTOMaTI/I3I/IpOBaHH
BIC CHCTEMBI
YIipaBJICHUA
TCXHOJIOTHYCCKUMHU
mnmpoueccamMu

0.25
(3a0u.

d.)

Tema 4.
ABTOMaTU3UPOBAHH
Ble CHCTEMBI
yIpaBICHUS
TEXHOJIOTHYECKUMU
[poLeccaMu

Ilenp nu  3amaun ACYTII B
olmiell cucreMe  ympaBIICHHS
MaTepHAIbHBIM IIPOU3BOICTBOM.
Knaccuduxarus ACVYTII
OyHKIMOHATBHBIE TOIACUCTEMBI
ACYTII (undopmarmonHas u
YIPaBJISIONIAs), ux
XapaKTepUCTUKU "
BBITTOJTHSIOIIIUE GyHKIUH.
O1eMeHTbI MPOEKTUPOBAHUS
cUCTEM aBTOMATHU3AIHH.
OcHOBHbIE 0003HaYeHUS
anmnaparos u CpeAcCTB
ABTOMATHU3ALIUH. [opsimok
MOCTPOCHUST  (PYHKIHUOHAIBHBIX
cxeM U crenupuKauu Ha
IprOOpPEI u cpencTBa
ABTOMATH3AIUH.

OIlIK-4.1,
OIIK-4.2,
OIIK-4.3

Buapl TexHHMUYeCcKHX
HU3MEPECHUM.

10, 3
(zao0u4.

$.)

Tema 5. N3mepenue
TEOMETPHUYECKUX U
MEXaHHYECKUX
BCJIMYHUH

Tema 6. M3zmepenue
TEMIIEPATYPBHL.

Tema 7. N3MmepeHue
JaBJICHUS

O0mue TIOJIOKEHUSI.
IIbe303n€eKTpUYECKHE
mpeoOpa3oBaTey.
TeH304yBCTBUTENLHBIE
npeoOpazoBaTeiu
(TEeH30pE3UCTOPEI).
TemneparypHsie
Knaccudukarusi.
pacipeHus.
ManomeTpuyeckue
TEPMOMETPBHI.
TepmoanexTprudeckne
npeoOpaszoBaTeny. Bxiouenue
TPEeThero MPOBOJHUKA B LEMb
TEPMORIIEKTPUIECKOTO
npeobpaszosatens. [lonpaBka Ha
TEMIIEpaTypy CBOOOIHBIX
KOHIIOB TOII.
[loTeHumomeTpuueckuii  MeETOA
H3MEepeHust TEMIIepaTyphl.
MuWIIMBOIBTMETPHI.
TepmonpeoOpazoBarenu
COIIPOTHUBIICHHUS
I'pagyuposku TOIl u TC.
KunkocTHbIe,
negopMaoHHbIE u
JNIEKTPUYECKHE MaHOMETPBHI.
Huddepennmanvuoie
MaHoMmeTphl. [IpeobpasoBarenu

LIKAJbI.
TepmomeTpsl

(TC).

OIlIK-4.1,
OIlIK-4.2,
OIIK-4.3




Tema 8. M3meperwue
YPOBHS

Tema 9. Usmepenue
pacxona

Tema 10.
Ompenenenue
CBOWMCTB M COCTaBa
BEIIIECTB

JABIICHUSI.
Kiaccudukanus. BusyansHsie,
MTOTINIABKOBEIE,

THIPOCTATHYCCKUE,
JNMEKTPUIECKIE
npeoOpazoBaTen YPOBHSI.
W3mepenne ypoBHS NaTYMKaMH
konuepHa «KMETPAH».
Kiraccudukanms. Pacxompt
IIEPEMEHHOTO nepernazna
JIABJICHUSL. Kamepnsbie u
OeckaMepHBIC nmradparmel.
Pacxomomepsr oOTekaHmsa
(mocTosiHHOTO nepemnaja

JIABJICHUS). DJICKTPOMArHUTHBIC
(MHIyKITMOHHBIE) PACXOJIOMEPHI.

Pacxonomepsl KOHLIEpHA
«METPAH»: MacCOBBIE
pacxomoMmepsl, BHUXPEBBIE
pacxomomepbl. CKOpPOCTHBIE U
00BbEMHBIE CYETUNKU.

[Ipubopbr anst  ompeneneHUs
cocTtaBa U (PU3UKO-XMMHUYIECKUX
CBOMCTB BEILIECTB.

Amnanmuzatopsl. Kinaccuduxanusi.
XUMHYECKHE Ta30aHAIU3ATOPBL.
®u3nYecKre ra3oaHajInu3aTophl.
Xpomarorpadsl. Ipunun
IEUCTBUAL. CpaBHUTENBHAS
xapakTepucTuka. [lnoTHOMEpBHI.
pH-meTpsI. Kongykromepsr.
Bucko3zumerpel.

6. Codepicanue npaKxmuuecKux, CEMUHAPCKUX 3AHAMUIL
HpaKTH‘-IeCKI/Ie U CEMHUHAPCKHUE 3aHATUA IO JUCHUIIIIMHE CDCI[CTB& N3MECPCHUSA U YIIPABJICHUA
napamMeTpamM TEXHOJOTMICCKOT'0 MPONECcCa HE NIPEAYCMOTPCHBI.

7. Cooepoicanue nadopamopHvIxX 3aHAMUIL.
[lenpro mpoBeneHUs 1a00PATOPHBIX padOT SBISETCS M3yUYEHHUE TEOPETHUUECKUX CBEJCHUU IO

IIpUHIMIIaM pa6OTBI HpI/I60p0B N TTOJIYUYCHUC MMPAKTUYCCKUX HABBIKOB ITOBCPKH.

Ne Pasnen aucuunIMHbI Yacel | HammeHoBaHue 1adopaTopHoii padoThl HNuauxaropsl
n/n AOCTHKEHUHA
KOMIETeHIHH
4 | ABTOMaTH3MpOBaHHbIE 4,2 1) [Mopsnox nocrpoenus | OlIK-4.1,  OIIK-
CHUCTEMBI YUPaBIeHUs | 3a04. | QYHKIMOHAIBHEIX cXeM U cnemupukanuu | 4.2, OIIK-4.3
TEXHOJIOTMYCCKUMU ¢.) Ha IpUOOPHI U CPEACTBA ABTOMATU3AIINU
IpoLeccamu
5 Bubt texundecknx | 32,14 [2) Wsydenune mnpunHuunoB wusmepenus | OlIK-4.1,  OIIK-
M3MEPEHHUH (ouHO- | TemmepaTypsl W mHoBepka  aaTumkos | 4.2, OIIK-4.3
3204. | TeMIeparypsl
b.), 3) U3yueHwe MNPUHIUIIOB H3MEPEHHUS
6(3a0u. | JaBiIeHUS U MOBEPKA aTYUKOB JIaBICHHUS.
d.) 4) V3y4eHue NMPUHLIUIIOB MU3MEPEHHS YpPOBHS
(o4Hast, 0uHO-3a04Hasi GOPMBI OOYUEHHUST)
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5)
pacxoma U
HU3MEPECHUIO

Nzyuenue

TPUHIAIIOB
MOBEpKa  JaTYUKOB
pacxona  (ouHas,

3a04Hast HOpMBI O0yUEHUSN)

U3MEpEHUs
o
OYHO-

CUCTEM  YyIpPaBJICHUA XHMUKO-TEXHOJIOTHYECCKMMH IIpoHecCaMu

JIaGopatopHbie pabOTHI MPOBOAATCS B MOMEIIEHUH y4eOHOH naboparopun «Jlaboparopus

CJIETYIOIIETo 000PYAOBAHHUS:
1. Ctenp yueOHBIN- U3MEpUTEIbHBIE TPUOOPHI AaBiIeHUs, pacxoaa, TeMreparypsl UITJ PT-01
2. CTeH[ 10 U3YYEHUIO MIPYKUHHBIX MAaHOMETPOB
3.Crenp ans u3MEpeHus TEMIIEPaTyphl U MOBEPKU TaTYMKOB TEMIIEpaTyphl

4.Ctenp Uit U3MEPEHUS YPOBHSI METO/IOM IIEPEMEHHOTO Iepenaia JaBjiIeHUs
5. JaTunk xpomarorpada «Hedrexum»

8. Camocmoamenvnas

aboma daxkanaepa

100B» ¢

HCIIOJIB30BaHHUEM

Ne | Temsl, BBIHOCHUMBbIE HA Yacol ®opma CPC HNuaukaTopbl
n/m | caMoCTOSATENbHYI0 padoTy JOCTHKEHU S
KOMIIeTeHLIMH
1 OCHOBHBIE TTOHATHSA U 3, 9 (3a0u. ¢.) [loaroroBka x sx3ameny, | OlIK-4.1, OIIK-
ompexneneHus. I'ocynapcTBeHHas TECTUPOBAHHUIO. 4.2, OIIK-4.3
crcTeMa IprudopoB IloaroToBka K 3amiuTe
2 HopMupoBanue  XapakTepPUCTHK 3,9 (3a0u. }.) J1abOpaTopHol  paboTHI,
CpeJICTB H3MEpEeHUS u obopmiicHHe oT4eTa.
aBTOMATH3ALNN; Tunossie Hoxnroroska K
CTPYKTYPBI CPEJCTB M3MEPEHUSI. KOHTPOITLHOH pabore
3 UudopMamonHo - 3,9 (za0u. ¢.) (3a01. ¢.)
U3MepUTENbHAas CUCTEMa
4 ABTOMaTH3UPOBAHHBIE CHUCTEMBI 9, 11 (ouHo-3a0u.
VIpaBICHHUS] TEXHOJIOTHYECKUMHU $.),40 (3a0u4. ¢.)
poLeccamMu
5 Buapl TexHUYECKHX U3MEPEHUH. 9, 16 (ouHO-3204.
¢.),44 (3a0u. §.)
8.1 Konmpoas camocmoamenvHoil padbomaul
Ne Tembl, BLIHOCHUMBbIE HA Yacol ®opma KCP Nuaukaropsl
n/ | caMoOCTOATEJbHYI0 padoTy JOCTHKEHM S
Il KOMIIETCeHIIMU
1 | OcHOBHBIE OHATHUSA U 4, 1(3aou. §.) | [IpoBepka  pesynbraroB | OITK-4.1, OIIK-
OIPECACITICHU. TECTUPOBAHUA HpHeM 4.2, OIIK-4.
rOCYI[apCTBeHHafI cucrema Ha60paT0pHI)IX pa60T u
nprubopoB IIPOBEPKaA OTYETOB,
2 | HopmupoBanue xapakrepuctuk | 4,,1(3a04. ¢.) KOHTPOJIEHOM paboTEI
CpezcTB W3MepeHHs u (3a04. ¢.)
aBTOMAaTH3aLUH; Tunossie
CTPYKTYPHBI CPEACTB N3MEPEHUSI.
3 | UadopmanmoHHo —| 4,,1(3a0u. ¢.)
U3MEpUTENbHAs CUCTEMa
4 | ABTOMaTH3MUPOBAHHEBIE CHCTEMBI 12, 4 (3a0u.
yIpaBlieHHs TEXHOIOTUYECKUMH ®.)
nporeccamu
5 | Bumsl TexHMUECKHMX M3Mepenuit. |2, 5 (3aou. ¢.)

9. Hcnonv3oseanue peiimunzo80ii CUCHEMbl OUYEeHKU 3HAHUIL.
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[Ipu oueHke pe3yNbTaTOB ACATEIBHOCTH CTYACHTOB B paMKax AuCUUIUIMHBI «CpeacTBa
U3MEPEHUs U yIpaBJICHUS MapaMeTpaMu TEXHOJIOIMUECKOrO MPOIEccay UCIIOIb3yeTCsl peTHHIOBas
cucrema. PeiiTuHroBass orneHka (OpMHUpPYETCSs Ha OCHOBAaHUHM TEKYLIETO U IMPOMEXKYTOYHOTO
KOHTpOJIs. MakCMMaabHOE ¥ MHUHHMMAJIbHOE KOJIMYECTBO Oa/IOB MO pa3iMYHbIM BHJAM Yy4eOHOMH
paboThI ONMCAHO B MOJIOXKEHUH O PEUTUHIOBOM cUCTEME.

Pelitunr crynenra nmo aucuuiuinHe «CpeacTBa M3MEpPEHMsI M YIpaBlIEHUs HapaMeTpamu
TEXHOJIOTHYECKOT0 TMporecca» onpezaensercsa mo gopmyiae: R*™ =R™ +R™ rme R™ — 6amn 3a
TEKYIIyl0 paboOTy CTylIeHTa B TEUeHHE ceMecTpa (BBIMOJHEHHE KOHTPOJIBHBIX M Ja0OpaTOPHBIX
paboT, mocemeHune 3auATuil u T.1.); R — 0an, momy4eHHbIH CTyJEHTOM MIPH cAaye SK3aMeHa.
MakcumasnabHOe 3Hau€HUe TEKyIlero pedTuHra paBHO 60 Oamuiam, a MUHMMajbHOE 3HaueHue —36
Oamiam.

B xauecTBe kpuTepueB BbIOpaHbl CIEAYIOLINE BUbI pabOT:

¢ o(opMIIEHHE OTYETOB K J1a0OPaTOPHBIM paboTam;

® CBOEBPEMEHHAs 3alllMTa BBHIMOJIHEHHBIX JJA0OPATOPHBIX PadOT U MOATOTOBKA OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI;

® BBINMOJTHCHUE KOHTPOJIBHOH paboThI ( 3204. ¢.);

® KauyecCTBO TECTUPOBAHMUS.
MakcuManbHbId 3K3aMEHAMOHHBIN pedTHHr 40 O0amioB. DK3aMEeH CUMTAETCS CIAHHBIM, €Cld
CTYZCHT MOJYy4MJ 32 HEro He MeHee 24 GaJlsoB.
Pacnpenenenne pedTHHrA 110 BHIAM IS TEIILHOCTH MPEICTABICHO B Ta0.

JlabopaTopHbIii NPAKTUKYM, KOHTPOJIbHasi padoTa (TeKyluui pedTHHI)
OuHasi, 04HO-3a09Hast HOPMBI OOYICHUS 3aouHas popma 00ydeHHs
JlaGopaTopHnas pabota bann JlaGopaTtopHnas pabota bamn
Nel 7-11 Nel 8-12
Ne2 7-11 Ne2 8-12
Ne3 7-11 Ne3 8-12
Neq 7-11
Ne5 8-12 KonTtponbHas pabora 12-20
TectupoBanue 0-4 TectupoBanue 0-4
NTOTI'O 36-60 NTOI'O 36-60
IK3aMeHAlMOHHBbIH pelTHHT
IK3aMeHALMOHHBI PEHTHHT \
Bomnpoc bann
OK3aMeHaIMOHHBIN Borpoc Ne | 8-13
-TeopeTHYEeCKas YacTh (PUHIMITBI 1 METO/IbI H3MEPECHHUS) 2-3
-YCTPOHUCTBO U3MEPUTENIBHOTO Mpeodpa3oBaTes 3-5
-IIPUHIUN IEWCTBUS U3MEPUTENILHOTO peoOpa3zoBaTes 3-5
DK3aMeHaIMOHHEIH Borpoc Ne 2 8-13
-TeopeTHyecKasi YacTh (IPUHIMITBI U METO/IbI U3MEPEHHUS) 2-3
-yYCTPOMCTBO U3MEPUTEIHHOTO MPE0Opa30oBaTENS 3-5
-IPUHIIMT ICHCTBHSI U3MEPUTEIBHOTO Npeodpa3zoBaTes 3-5
DK3aMeHaIMOHHBIN Botipoc Ne 3 8-14
-TEOPETUYECKAs 4acTh 2-4
-OMMCaHUE U3MEPUTEIHHOTO/PETYIHNPYIONIEro KOHTYpa uin KoHTypa [TA3 6-10
NTOTI'O 24-40

Cymmapnwiil pelimune nepecuumsiéaemcs 8 4-x 06anibHyI0 WKAIY OYeHKU:
0<R™ <60 «Heyoosremsopumenvroy,

60 <R™ <73 «V0081eMBOPUMENLHOY,
73<R™° <87 «XOPOULOY,
87 <R*™° <100 KOMAUYHOY.




10. Ouenounvie cpeocmea o0na meKyuiezo KOHMPOIA YCneeaAeMOCmU,
RPOMEIHCYMOUHOU ammecmayuu no umo2am 0C60eHUs OUCUUNTIUHbBL

OneHovHBIC  CpeacTBa  JUIsl  MPOBEACHUS  TEKYIIETO

KOHTPOJIA

YCIICBACMOCTH,

MIPOMEKYTOUYHOM aTTeCTAlMU O0YUJaIONTUXCS U UTOTOBOM (TOCYIapCTBEHHON UTOTOBOM) aTTeCTAllUN
pa3pabaThIBalOTCSl COTJIACHO MOJIOKEHUI0 0 DOHIaX OLIEHOYHBIX CPEICTB, PACCMATPUBAIOTCS Kak
COCTaBHas 9acTh pabodeil mporpaMmMbl U 0(hOPMIISIOTCS OTICIBHBIM JOKYMEHTOM.

11. Ungpopmayuonno-memoouueckoe odecneuenue OUCYUnIUHbL

11.1 Ocnoenas numepamypa

[Ipn wuzyuenun pucuurUiMHbl «CpeacTBa H3MEpPEHHUs U YIOpPaBIEHUS MapaMeTpamu
TEXHOJIOTHYECKOTO IPOIIECCa» B KAYeCTBE OCHOBHBIX MCTOYHHKOB MH(OPMAIMH PEKOMEHIYETCS

MCIOJIb30BATh CIEIYIONIYIO JIUTEPATypy:

OcHoOBHbBIE HCTOYHMKH HH(pOpMaun

KoJu-Bo 3K3.

1. Krenuxos, B. B. ABTOMaTH3aUA MPOU3BOACTBEHHBIX
MIPOIIECCOB [DIIEKTPOHHBIN pecypc]: yueb. mocobue / B.B. Kirennkos,
H.M. Cynaran-3ane, A.I'. Cxuptnanze. — M. : UHOPA-M, 2017. — 208
c. Pexxum nocryna: http://znanium.com/bookread2.php?book=883959

OBC «Znaniumy
http://znanium.com/bookread
2.php?book=883959 Moctym ¢

000 TOYKU HHTEPHET TIOCIIe

peructpauuu ¢ [P-agpecos
HXTHU

2. HBanoB, A. A. ABToMaTu3aius TEXHOJOTMYECKUX IMPOIECCOB U
MIPOU3BOJICTB [ DNEKTPOHHBIN pecypc] : yued. mocodue / A.A. MiBaHOB.—
M. : ®OPYM : NUH®PA-M, 2017. — 224 c. Pexum pocrymna:
http://znanium.com/bookread2.php?book=795655

OBC «Znanium»
http://znanium.com/bookread
2.php?book=795655 Moctym ¢

000 TOYKU HHTEPHET TIOCIIe

peructpauuu ¢ [P-agpecos
HXTU

11.2 /lononnumenvnan numepamypa

B kadecTtBe MONMOJHUTEIBHBIX HCTOYHUKOB I/IH(I)OpMaI_II/II/I PEKOMCHAYCTCA HCIIOJIb30BATh

CJIEIYIOIYIO JINTEPATypy:

JlonoJIHUTEIbHBIE HCTOYHUKH HH(OPMALMU

Koa-Bo 3Kks3.

1. VBmwmH, B. 1. CoBpeMeHHass aBTOMaTuka B CHCTEMax YIPaBICHHS
TEXHOJIOTHYECKUMHU TIpoIleccaMu [ DJIEKTPOHHBIN pecypc| : yueOHoe
noco6ue / B.I1. UBmmn, M.1O. Ilepyxun. - M.: HUL] UH®PA-M, 2014.
- 400 c. - Pexum JIOCTYyTIA:
http://znanium.com/bookread2.php?book=430323, no mnapomto.- IBC

9BC «Znanium»
http://znanium.com/bookread
2.php?book=430323 Toctym ¢

000N TOYKU HHTEPHET TI0CIIe
peructpauuu ¢ [P-agpecos

ykazanus / M.B. Komomoen, A.I'. ®dacaxoa. -Hmxknekamck: HXTU
OI'bOY BO "KHUTVY", 2017. -44 c.

«Znaniumy HXTH
2. Komomoen, M.B. W3yuenue mnpuHuuna pgeictBus u padbotsl| 18 »k3. B 6ubn. otn. YHUIL]
MuKpoBosHoBoro ypoBHemMepa MICROPILOT M :meroauueckue HXTH

3. Komomoen, M.B. W3yueHue NpUHLMUIIOB MACUCTBUS U PaOOTHI
npuOOpoB  ompeAeNeHus KadecTBa: METOAMYECKHe yKazaHus /
M.B.Konomoern, P.C. Illumun. -Hmxaekamck: HXTU PI'BOY BO
"KHUTY", 2017.-57 c.

18 sk3. B 6u0OI. oTn. YHUI]
HXTU

11.3 Dnekmponnvle ucmounHuKu uHgopmayuu
1. 3BC «Znanium» — Pexwum mocrtyna: http://znanium.com

11.4 Coepemennsie npogheccuonanvmvie 6azvl OAHHLIX U UHDOPMAUUOHHbIE CHPABOYHDBIE

cucmemeal.

1.Kypnan «ABTomMatuka w© TenemexaHuka». Cair

KypHaia

«ABTOMAaTHKa U



http://znanium.com/bookread2.php?book=883959
http://znanium.com/bookread2.php?book=883959
http://znanium.com/bookread2.php?book=795655
http://znanium.com/bookread2.php?book=795655
http://znanium.com/bookread2.php?book=430323
http://znanium.com/bookread2.php?book=430323
http://znanium.com/
http://znanium.com/
http://znanium.com/
http://znanium.com/
http://znanium.com/

Tenemexanukay. — Jloctynm  cBoOoamwii:  http://www.mathnet.ru/php/journal.phtmI?jrnid=
at&option_lang=rus.

2. XKypHan «ABTOMaru3auus B IpOMBILUIEHHOCTH». CalT KypHana «ABTOMarus3alnus B
IPOMBILIICHHOCTHY. — JlocTym cBoOoaubIi: http://www.avtprom.ru/

3. Kypnan «HpOopMaTu3amuss M CUCTEMBI YIPABICHHS B MNPOMBIIUICHHOCTH». CalT
KypHana «HpopMaTuzanus 1 cucTeMbl YIPaBICHUs B IPOMBIIIIICHHOCTHY. — JlocTyn cBOOOAHBIN:
https://isup.ru/journals/

4. Xypnan «IIpubopsl 1 cucteMbl. YpaBlieHHE, KOHTPOJIb, AUArHOCTHKaY. CalT XypHaa
«[Ipubopel W cucTeMbl. YIpaBieHHE, KOHTPOJb, JIUArHocTuka». — JlocTym CcBOOOIHBIN:

http://pribor.tgizd.ru/ru

CorJiacoBaHo: /NG
4 4

i

3aB. OT/ICJIOM 110 OMOJIMOTEUHOMY OOCITYKUBAHUIO il Tapacosa B.4.

4

12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHDBL (MOOYA).
«Jlaboparopust cucTem yrpaBieHUsS XUMUKO-TEXHOJOrH4eckuMH npoueccamu 100B»
VYyebHas ayuTopus i IPOBEACHUS yUCOHBIX 3aHATUN OCHAIIEHAa 000PYI0BAHUEM:

1. Ctenn y4eOHBI- U3MepUTEIbHBIE IPUOOPHI JaBieHus, pacxoaa, remmneparypst UITJ] PT-
01

2. CTeHp 1O W3yYEHUIO NMPY>KMHHBIX MAHOMETPOB

3.CteHn A u3MEpeHMs TEMIIEPATyphl U MIOBEPKHU TaTYMKOB TEMIIEPATYPbI

4.CreHp aJig U3MEPEHUS YPOBHS METOI0M [IEPEMEHHOI0 Mepenaja AaBIeHHs

5.Crenp nns usmepenuns JABK «{ut-2»

6.[latuuk xpomatorpada «HedpTrexum»

7.2kcnoHat mpeodpazoBaTeNb pa3MepHOCTH aaBieHui «Cardup-22M-J1/1», «[TAT-TII»

TEXHUYECKUMHU CPEICTBAMU O0yUeHUSI: -

[Tomemienust Ui CcaMOCTOSITETIBHONH pPaOOTHI OCHAIICHBI KOMIBIOTEPHONH TEXHUKOW B
KOJIMYECTBE 1 INT. ¢ BO3MOXKHOCThIO noxaxitoueHus k crennay MIIJIPT-01.domyckaercs 3ameHa
000py/10BaHUs €ro BUPTyaJIbHBIMHU aHAJIOTaMHU.

JIuneH3upoBaHHOE NpOrpaMMHOe oOecrieyeHHMe U CBOOOJHO  paclpocTpaHseMoe
pOrpaMMHOE OOecreyeHue, HUCIOoNIb3yeMOoe B y4EeOHOM MPOLECCe NMPU OCBOEHUU JAMCLUIIIMHBI

«CpeI[CTBa I/ISMepeHI/I}I n ynpaBneHHﬁ napaMeTpaMH TCXHOJIOTHNYCCKOI'O HpOLIeCCEI»Z
1. MatLab

2. MathCad
3. Microsoft Office
4. Hysys

UuranpHelii 3a1 (KaOMHET JJI11 CAMOCTOSITENIbHON paOdOThl CTYIE€HTOB, IPYIIIOBBIX U
UH/IUBUYaJIbHBIX KOHCYJIbTALIUN).
OcHallleHne IOMEUIEHUS - CTOJIBL, CTYJIbs, Kpeciia o(pucHbIe, MATKas MeOellb, ’KypHaJIbHbIE
CTOJIBI, CTEJUIAKU AEPEBSHHBIE, CTEIIAKH JKEJIE3HbIE, KOMIIBIOTEPHI, IPUHTEPHL, CKaHED,
9KpaH, BUJIEONPOEKTOP, MY3bIKaJIbHBIA HEHTP, MIKa(bI-CTEIIIANKH).

13. O6pa3oBaTe/ibHbI€ TEXHOJIOTUH

B npouiecce npoBeaeHNs ayAUTOPHBIX 3aHITUNA IPUMEHSIOTCS CIEAYIOLINE
o0Opa3oBaTeibHbIe TEXHOJIOTHUH 00y4eHHS (B MHTEPAKTUBHBIX (popMax).

IIpezenmayuu ¢ ucno1b308anuemM pasiuyHblX 6CNOMO2AMENbHBIX CPeOCmE C 00CYKAEHUEM
MPOBOJSATCSI C UCIOJIB30BAaHUEM DPA3IMYHBIX BCIIOMOTATENIbHBIX CPEACTB: JOCKH, KHUT, CIaiioB,
KOMITBIOTEPOB C MOCIEAYIOUIMM 00CYX/IEHUEM MaTepUaIIOB.

enb: pa3BUTHE KOMMYHUKAaTUBHBIX HaBBIKOB; aKTyalH3alusl U BU3yallM3allMs U3ydaeMOro
COJIEp/KaHUs Ha JIEKIIUH.

Mertouka npoBeIeHHUS.
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http://www.mathnet.ru/php/journal.phtml?jrnid
http://www.avtprom.ru/
https://isup.ru/journals/

1) OGo3HaueHHE KIFOUYEBBIX BOIIPOCOB.

2) TIpe3eHTanus ¢ HIOMOIIIBIO HHTEPAKTHBHON TPUOYHBI C 3JIEMEHTAMH JIMCKYCCHH.

3) IoxBeacHHE UTOTOB U BHIBOJOB.
Paboma 6 manvix epynnax.

Llenb: pa3BUTHE HABBIKOB OOILICHUS U B3aUMOJICHCTBUS B rpynne, @opMupoBaHUe IEHHOCTHO-
OPHUEHTALMOHHOTO €AMHCTBA Ipymibl, [Toompenne kK rTHOKOI cMEHe COLMaNbHBIX poJieH B

3aBUCHUMOCTHU OT CUTYyalllU.
Metoauka npoBeaeHUs
1) Opranuzanuonssli 3tam. [logdop mpakTHYecKoro 3a1aHusl.

2) [ToaroroBuTenbHbIi Tamn. Kaxknas Manas rpymma o0cyXaaeT 3aaHue B TEYCHHE OTBEICHHOTO

BpPEMEHU.
3) OcHOBHOM dTan — BBIITOJIHCHHUE 3aJaHUSI.
4) IlogBeneHNs UTOTOB.

B npouecce mpoBeneHHs — ayIUTOPHBIX  3aHATUM  OPUMEHSIOTCA  CIEIYIOLIUE
00pa3oBaTesbHbIE TEXHOJIOTHH 00y4YeHHS (B MHTEPAKTUBHBIX OpPMaXx):

Tema Bun zansTus HHutepakTuBHas hopma 4achl
Bunst Jleknnsa [IpeseHTanm C UCMOJIB30BAaHWEM pas3MyHbIX | 4, 2 (3a04.
TEXHUICCKUX BCIIOMOTaTENbHBIX CPEJICTB C OOCYKICHHUEM. b.)
H3MEpEHUH. Jlabopatopro | Pabota B Mambix rpymmax. Mcmonb3oBanue | 8 (ou4. ¢.),

€ 3aHsTHE MIPOrpaMMHBIX KOMIUIEKCOB 4 (ouHo-
3a04. ¢.), 2
(3a04. ¢.)
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