Pa6ouasi nporpaMmma JuCHUILIMHBI (MOaY1s1) «CHcTeMBbI ypaBJjieHUs] XHMHUKO-
TeXHOJIOTHYeCKHMH NPOLEeCCAMM», BKIIOYAs OLleHOYHbIEe MATEPHAJIbI

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
OCBOEHHs 00pPa30BATEJIbHOI MPOrPaMMBbI

I'pynna komnereHuui Kateropusi komnereHuui Koabl u cogep:kanue KoMneTeHIM
YHuBepcajibHbIe - -
OobmenpodeccrHoHaTbHBIE - -

[podeccronanpubie - IIK-1  Cnocoben  ¢opmupoBaTh

BO3MOJKHBIE pELICHUs] Ha OCHOBE
pa3paboTaHHBIX Uil HHUX LEJIEeBBIX
HOKa3aTelel, aHalu3a HeoOX OAUMOM
nHpopmanuu u (hakTOpOB,
BIIHSTIOIINX Ha JIeATETIbHOCTh
NPeANpUsTHS, a TaKkKe C Y4EeTOM
€CTECTBEHHO-HAyYHBIX ~ OCHOB U
ocobeHHOCTe! TEXHOJIOTUUECKHX
HPOLIECCOB MPOU3BOJICTBA B
XUMHUYECKON OTpaciu

- I1K-3 CrocobeH PYKOBOZAUTH
BBIIIOJIHEHWEM  THIIOBBIX  3ajad

TAKTHUYCCKOI'O l'IJ'laHI/Ip OBaHUA
MIPOU3BOACTBA B XUMHUYECKON
oTpaciu

- [IK-4  CnocobeH  OCYyIIECTBIISTH
TaKTHUYECKOE yIpaBJcHUE
IpoueccamMmu OpraHu3aluu
IIPOU3BOACTBA B XUMHUYECKOH
oTpaciu

1.2. KomnereHIuM HW HWHIMKATOPbI HUX [JAOCTHKeHHSl, ¢(opMHPYyeMbIX JUCHUILINHOM
(MoayJiem) B mmporecce 0CBOeHUS 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon nnankaropa
Coaep:xaHue MHINKATOPA KOMIIEeTeHIINH
KOMIETEHIIMH | KOMIETeHIHH

[IK-1 IK-1.3 VYuuThiBaeT B (JOPMUPOBAHHUU PEIICHUS] €CTECTBEHHO-HAYUHbIE OCHOBBI H
0COOEHHOCTH TEXHOJIOTHYECKHX MPOIIECCOB MPOU3BOACTBA B XMMHYECKOH
oTpaciu

IK-3 [1K-3.4 [loHuMaeT 1 y4uTHIBAET B IUTAHUPOBAHUU OCOOCHHOCTH TEXHOJIOTMYECKUX
IPOLIECCOB MPOU3BOACTBA B XUMHUYECKOW OTpacin

[1IK-4 [1K-4.2 W3zydaer nuaMeHstoIIMeCs: BHEITHUE U BHYTPEHHHE YCIIOBUSI IS pa3paboTKu
CTpaTeruyl OpraHM3all{, B TOM YHCIE OCOOEHHOCTH TEXHOJOTMYECKHX
MIPOLIECCOB MMPOU3BOACTBA B XMMHUYECKOH OTpacin

1.3. Pe3yabTaThl 00y4eHHs M0 AUCUHUILIMHE (MOTYTI0)
Heab u3yyeHus JMCUMNIMHBI (MOAYJs1) — 1aTh 0a30BbIE 3HAHUS IO TEOPHU CUCTEM YIIPABICHUS
xumuKo-TexHonoruueckumu mporeccamu (CY XTII), mpuBuTh HaBBIKM M YMEHHS aHaIu3a
cBoiictB XTII, kak OOBEKTOB yIpaBJICHUS U MPAKTUYECKOTO MPUMEHEHHUS TEXHUUECKUX CPEJICTB
yIpaBICHUS.

B pesynbraTe n3yueHus: AUCUUIIINHBI (MOIYIIs) 00YJarOIIUNCs JOMKEeH
3HATD:

® OCHOBHBIC TIOHATHUS TEOPUH YIIPABICHUS;

CTaTMYECKUE U JUHAMUYECKUE XapaKTEPUCTHKU OOBEKTOB YIIPABICHUS;
OCHOBHBIE BUJIbI CHICTEM aBToMaTu4eckoro ynpasienus (CAY) 1 3aKOHBI peryIupoBaHus;
tunoBbie CAY B XUMHUYECKOH MPOMBIIICHHOCTH;
METO/IbI M CPEJICTBA U3MEPEHUS OCHOBHBIX TEXHOJOTHYECKHUX MTApaMETPOB;
ycroiunBocth CAY;
OCHOBHBIE TIOHATUS 0 HeMHHEHHBIX CAY, peleiHbIX cucTeMax, JIOTHYECKUX allrOpUTMax
yIpaBJICHUS, aJaNTUBHBIX U ONTHMAIbHBIX CHCTEMAaX YIPABICHUS;



yMeThb:

2.2. Tempbl (pa3aenbl) IMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIMYeCTBA

ONpCAC/IsITb OCHOBHBIC CTATHUYCCKHUEC HW JUHAMHUYCCKUC XAPAKTCPUCTUKH 00BEKTOB

yIpaBJICHMUS;

BBIOMPATh PALMOHAIBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTMYECKOTO IPOIIecca;

OIIeHUBATh yCTOMUUBOCTh CAY;

BBIOMPATh KOHKPETHBIE TUIIBI TPUOOPOB aist uarHoctuku XTIT;
BJIA/IETh:
METOJlaMU TEOPUH ABTOMATHYECKOI'O PEryJupOBaHUs, OpPraHU3alMM U pacyéra CUCTEM
ONTUMAJIBHOTO YIIPAaBJIEHUS MPOLIECCAMH XUMHUYECKOU TEXHOJIOT UH.
2. O0beM, CTPYKTYpPa U cofep:KaHue AUCHUIIIHHBI (MOAYJIs)
2.1. O6beM TUCHUTIUHBI (MOTYJIsT)

Buout yueonoii pabomut Dopmul 00yuenusn

Ounasn

OO0mast TPYI0eMKOCTh: 3a4CTHBIC CAUHUIIBI/9aChI 4/144
KonTakTHas padora: 72
3aHsTHS JISKITAOHHOT'O THIIA 36
3aHsATHSI CEMUHAPCKOI0 THIIA 36
Koncyapranmu 0
IIpoMe:kyTOUHas aTTeCTAIMS: 324ET C OLIEHKON 0
CamocTrositesibHas padora (CP) 72

yacoB 1o popMam 00pa3oBaTeJbLHOM AeSITEJIbHOCTH
Ounasn popma odyuenus

Ne
n/m

Buabl yueGHOii padoThI (B yacax)

KonTakTtHasi padora

HaunmeHnoBanme TeM

3ausaTus
(pa3aeJioB)

JICKIIMOHHOI'O THIIA

3ansaTus CEeMHHapPCKOro Tuma

JIP HNnbie

CP

JI Hnble 113 C
OCHOBHBIE  TTOHATHS 8 0 4 0
YIPABICHASI XHUMHKO-
TEXHOJOIMUECKUMHU
MPOIECCaMH

4 0

18

OCHOBBI TEOpUH 10 0 6 0
ABTOMAaTHYECKOTO
yOpaBJIeHHUs

18

Uzmepenune 8 0 4 0
TEXHOJIOTHYECKHX
apamMeTpoB  XHMHKO-
TEXHOJIOTHIECKOr0
mporecca

18

OCHOBBI 10 0 4 0
MPOEKTHP OBAHHUS
ABTOMATHYECKUX
CHCTEM  YTIPaBIICHHS
XUMMKO-
TEXHOJIOTUYECKUMU
POIECCaMH

18

Ilpumeuanusn:

JI — nmexmmn, 113 — npaktrueckue 3amarusi, C — cemuHapsl, JIP — nabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Coaep:kaHue JMCHUILUIMHBI (MOAYJs), CTPYKTYPHPOBAHHOEe MO TemaM (pa3jiejamM) M

BUJIaM padoT

CojaepikaHue JICKIMOHHOI0 Kypca

Ne

o/ HaumeHoBanue TeM (pa3aesioB) Conep:xaHue JEKIIMOHHOT0 Kypca

1. | OcHOBHBIE TIOHATHUS YHOpaBJICHUS | 3HAYCHHWE  ABTOMATHYECKOTO  VIIPABICHUS IS Pa3BUTHA
XUMUKO-TEXHOJIOT MY ECKUMU XUMHYECKOH  TpOMBIIUICHHOCTH. (OCOOCHHOCTH — yIpaBIICHHUS
npoleccaMu XUMUYECKMM  TNPEANPUITHEM U XMMHKO-TEXHOJOTMYECKUM




mmporeccoM.  TeXHHUKO-3KOHOMHYECKHH  3(p¢eKT  BHeIpeHus
ABTOMAaTHU3UPOBAHHBIX CHCTEM  ympasieHus. Poinb  cucrem
yhpaBieHuss B  oOecrieueHHHM  O€30MacHOCTH  XUMHYECKOTO

TIPOM3BOJICTBA M OXPaHbI OKpYy»Karomen cperbl. OCHOBHBIE TEPMHUHBI
n onpenenenus. Vepapxusi ynpasneHus. OCHOBHBIE TNPWUHIUIIBI
yIpaBJICHUS. Knaccudukarms cUCTeEM yIpaBJICHUs
OynkiuoHaneHas — cTpykrypa CAY. Tlokazatenn KkadecTBa
yIpaBJICHUS.

OCHOBEI TCOpHUU aBTOMATUYCCKOI'O
YIipaBJICHUA

Matematuueckue mMonenu CAY. JluHaMUYeCKHE XapaKTEepUCTUKU
CAY. Ucnons3oBaHue ONEPAMOHHOTO MCUUCICHMS IIJIsl aHaIM3a
CAY. TumnoBsie TuHaAMUYECKHUE 3BE€Hbs. BpeMeHHbIe U YaCTOTHBIE
XapaKTEePUCTHKHA. JKBHUBAJICHTHBIC MPEOOPA30BAHUS CTPYKTYPHBIX
cxeM. YcrodWumBocTh JuHeHHBIX CAY ¢ 00paTHOH CBS3BIO.
Knaccudukanuss ¥ OCHOBHBIC CBOMCTBA OOBEKTOB YITPABIICHHS.
MeTompl onpeeicHus CBOUCTB 00BEKTOB yrpaBicHUs. OCHOBHBIC
3aKOHBI PETyJIUPOBaHUA. PerynsiTopbl Ha OCHOBE HMCKYCCTBEHHBIX
HelpoHHBIX cerell. [ludpoBbie U poOACTHBIC CHCTEMBI YITPABIICHHUS.
BreiOop 3akoHAa peryJIHUpOBAaHUS M OMNPEACICHUE ONTHMAIbHBIX
MapaMeTpoB HACTPONKU MPOMBIIIIEHHBIX PETYISITOPOB.

U3smepenue TEXHOJIOTUYECKHX
napameTpoB XUMUKO-
TEXHOJIOTHYECKOr0 MpoIecca

locynapcTBeHHas cucTeMa MPOMBINLICHHBIX MTPUOOPOB M CPEICTB
apromaTu3anuu. OCHOBHBIC TEPMUHBI U OMPEEIICHUS METPOJIOTHH.
Metonsl usMmepenuit. CpencTBa HM3MEpPUTENILHOM TEXHHUKH, WX
CTaTUYeCcKHUe MW  JuWHaAMHueckue  cBoicTBa.  [lorpemHocTtu
n3Mepenuit. CrocoObl mepefayd WH(GOpPMANUU Ha PACCTOSHHE.
Opranuzanus OuCTaHIMOHHOW auarHoctuku XTII. U3mepenue
OCHOBHBIX TEXHOJIOTHUCCKHX napaMeTpoB: JIaBJICHUS,
TEMIIEPATYpbl, pPAcCXOda U KOJIMYECTBA, YPOBHS >KUIKOCTH U
CBIIYYMX MAaTEepPHAJIOB, COCTaBa U (M3MKO-XMMHUUYECKHX CBOWCTB
BCIIIECTB.

OCHOBHI MPOEKTUPOBAHUSA
aBTOMaTHUYECKUX CHCTEM
yIIpaBJICHUS XHMHKO-

TEXHOJIOTMYECKUMHU IIPOLECCaMU

Ocobennoctu  ympaBienus: XTII. PerymupoBanne OCHOBHBIX
TEXHOJIOTMYECKHUX MTapaMeTpOB: pacxoja, JaBJICHHs, TeMIIEPaTyphl,
ypoBHs, PH. Texumueckue cpenctBa CAY. OcHOBHBIC
Pa3sHOBUIHOCTH YIPABJISIOIIUX YCTPONUCTB. THIIBI, XapaKTEPUCTUKU
Y pacuéT UCTIOMHUTEIbHBIX MEXaHU3MOB U PETYIHPYIOIINX OPIaHOB.
OdopmieHre  MPOEKTHOrO  3aJaHMi  HAa  aBTOMATHU3ALMIO
TEXHOJIOTMYECKOro Tporuecca. BriOop Touek nusmepeHus, KOHTPOIs,
VIOPAaBISIEMbIX IApaMETPOB M YHPABISAIOIIMX  BO3ACUCTBUIL.
CraHgapThl U yCIIOBHBIE 0003HAUEHUS ISl TEXHOJIOTHUECKUX CXEM.
OcuoBHble cBeaennst o0 ACY TII B XUMHYECKO
npombinieHHOcTH.  [lpumepsr  ACY TII B XuMH4ecKoi
npoMblIeHHOCTH. OCHOBHBIE BBIBOABI 1O Kypcy. CoBpeMeHHbIE
terneHyu B pa3sutuu CY XTIL

Coaepskanue 3aHATHI CEMHMHAPCKOI0 THIIA

HaumeHoBaHue TeM (pa3aesoB)

Tun Coz[epma}me 3aHSATHI CEeMHUHAPCKOIro TUIa

OCHOBHBIE TOHATHS  YIIPaBIECHUS
XMMHUKO-TEXHOJIOTHIECKUMHU
TporeccaMu

13 | AmHamudeckue cBoiicTBa OOBEKTOB ympaBieHus. Momenun
YCTOMYMBBIX (anepuonmaeckux, KonebaTeNnbHBIX),
HEUTpaIbHBIX H HEYCTOWYMBBIX OOBEKTOB YIIPABICHUSL.

OrmpezieneHne mapaMeTpoB MaTEMAaTHYECKOH MOJENH II0

MIePEXOAHON XapaKTEePUCTHKE 00bEKTa YIIPABICHUSL.

JIP | CraTn4eckne M JUHAMHYECKNE XapaKTEPUCTUKU CHCTEMBI
perynupoBanus. Hactpolika cuCTEMBI aBTOMAaTHYECKOTO
perynupoBaHusi pacxoga ¢ npumeHenuem  [TA/I-

peryasiropa.

OCHOBBI TEOpPHH aBTOMATHYECKOTO
YIpaBIeHNS

13 | CrpykrypHBIE CXEMBI. Tunossie COCIMHEHUS
JMHAMHUYECKHUX 3BEHbEB. DKBUBAJIICHTHBIC IPE0OPa30BaHMs

CTPYKTYPHBIX CXEM.

JIP | Cucremsl peneiHOr0 peryarpoBaHts YpPOBHSI.

I/IBMGPGHI/IG TCXHOJIOT'HYCCKHUX
napamMeTpoB XHUMMHKO-
TCXHOJIOTMICCKOTr O IMporecca

13 | YcroitunBocts smHeHHBIX CAY ¢ oOpaTHOH CBS3BIO.
Kpurepun ycroitumBoctt CAY. Pacuér CAY Ha

YCTOIUUBOCTb.




JIP | Co3maHue cUCTEMBI PETYIMpOBAaHUWs IaBJeHUs Ha 0Oase
m3Mepurensa-peryaritopa  OBEH TPM210 u SCADA-

cucremsl TRACE MODE.

4. | OcHOBBI npoektupoBanus | II3 | Beibop 3akoHa peryaupoBaHMs, HCXOAsS W3 CBOMWCTB
ABTOMATHUYECKHUX CHCTEM oObeKTa ympaBileHHS W TpeOOBaHWMA K  KadeCTBY
yTIpaBJIECHUS XUMMKO- ynpaBneHus. OrmnpeneneHne ONTHUMAJIBHBIX MapaMeTpOB
TEXHOJIOTMUECKUMH IIpOolieccaMu HACTPONKHU MPOMBIIUIEHHBIX PEryIsTOPOB.

JIP | Hactpoiiku  mudpoBOro  perynsrtopa  TeMIIEpaTyphl
TEPMOIAT 25K5 mnpumeHHUTENnsHO K  CHCTEMaM
peryaupoBaHus TEMIIEPATypBhIL.

Coaep:xkanue caMoCTOSITETbHOI padoThI

I‘Ei HaumeHoBanue TeM (pa3iaeson) Coaep:xanue cCaMOCTOATEIbHOUH PadoThI

1. OCHOBHHC TOHATUA  YHPaBJICHUSA HOBTOpeHPIe JICKHUOHHOT'O Marepuasia. HOI[FOTOBKa K
XUMHUKO-TCXHOJIOTHYCCKUMU MpaKTUYCCKUM 3aHATHUAM
TpOIIeCCaMU

2. OCHOBH TEOpHUU aBTOMATUYCCKOI'O HOBTOpeHPIe JICKHUOHHOTI'O Marepuasia. HO}IFOTOBK& K
YIpaBJICHU MPaKTUYCCKUM 3aHATHUAM

3. I/I3MepeHI/Ie TCXHOJIOT'MYCCKHUX HOBTOpeHPIe JICKOHUOHHOI'O Marepuasia. HOI[FOTOBKa K
napamMeTpoB XUMHUKO- MpaKTUYCCKUM 3aHATHUAM
TEXHOJIOTHUECKOr0 mpoliecca

4. | OcHoBBI npoektupoBaHus | IloBropeHne — NEKUMOHHOrO  MaTepuaa. IlonroroBka K
ABTOMATHUYCCKHUX CUCTEM l'[paKTI/I‘{eCKI/IM 3aHATUAM
ynpaBneHI/m XUMHUKO-
TCXHOJIOTMYCCKUMHU HpOHCCCﬁMI/I

3. OIICHO‘IHble MaTepuajibl JJd MPOBECACHUA TEKYLIEr0 KOHTPOJHA YCHEBACMOCTH H
MPOMEKYTOYHOM aTTeCTAMU 00YYAKIIMXCS 10 IUCHUIINHE (MOLYJII0)
[lo mucuunimnae (MOIYII0) TPETYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJS KadecTBa
OCBOCHHUS:
® TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIUs 00YJAIONIUXCS 0 TUCIUTIINHE (MOIYITIO).
3.1. OueHouHble MaTepuaabl 1JIs1 TNPOBeleHUs] TeKyllell aTTecTANMU MO JMCHUIJIUHE

(MoayJ110)
Ne | KonTposmpyembie TeMbl (pa3aesibl) HanmeHnoBanue OLIEHOYHOI0 CpeicTBa
n/n
1. | OcHoBHEBIE TTOHATHUS YIpaBJICHUSI xumuko- | KontponsHas pabora
TEXHOJOTHYECKIUMH MTPOLIECCAMHU
2. | OCHOBBI TEOPUHU ABTOMATHYECKOTO YIIPABICHUS Kontponsnas pabora

3. | U3MepeHne  TEXHOJNOTMYECKHX  IapaMeTpoB  XHMMHKO- | KoHTpombHas pabora
TEXHOJIOTHYECKOr0 Iporecca
4. | OCHOBBI  TIPOCKTHPOBAaHUS  aBTOMAaTHUecKux  cucreM | KoHTpombHas pabora
yIpaBJIeHUsI XUMHKO-TEXHOJIOTHIECKHMH NPOLeCCaMu

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIN HHbIe MATEPHAJIbl, HE00OXOAMMBIE VIl OLEHKH
3HAHM, yMEHHH, HABBIKOB M (WJIH) ONBITA AeATeJIbHOCTH B Mpolecce TEKyIero KOHTPOJIs
ycneBaeMoCTH

KonTpoabHblii pabdoTa

KonTpoabHnas padora no teme 1

1. KoHieHTpanus mpoIyKTa peakiliy Ha BBIXOJE M3 PeakTopa ¢ MeIankoi (¢, Monb/M®) 3aBucHT

OT pacxoda nmoaaBacMoro B p€akTop pearcHra (F, KF/MI/IH) B COOTBCTCTBUU C YPABHCHUCM:

dc(t)
3——+4+c(t)=F(r—-2
St =F—2)
I/ie IOCTOSIHHAS BPEMEHU U BpeMsl 3ama3ibIBaHus JaHbl B MUHYTaX.

Omnpenenure, Kak OyJaeT MEHATbCA KOHIIEHTPALUs MIPOIYKTa (¢), MOCIIE CTYIIEHYaTOr0 N3MEHEHHS
pacxojia peareHra oT 3 KI/MHUH J0 5 KI/MUH, €CJIU NIepe]] STUM PEaKTOp HAXOHUJIICS B CTATUYECKOM
pexxuMe (Co HAWTU U3 ypaBHEHUS CTaTUKH). HapucyiiTe cOOTBETCTBYIONIYIO KPUBYIO OTKJIMKA.

IIpu pemieHun HEOOXOIUMO MPEOOPa30BaTh UCXOAHOE YPABHEHUE K YPAaBHEHUIO B OTKJIOHEHMSX
OT IEPBOHAYAJIBHOTO CTATUYECKOIO PEKUMA, CIENIaB TEM CAMbIM HAYaJIbHBIE YCIOBUS HYJIEBBIMU,

4



U PEIINTH €To ¢ IOMOIIBI0 peoOpazoBanust Jlamnaca.

2. ImmynbcHast epexo/jHas XapaKTepUCTUKA CTATHUYECKOTO 3BEHA IMEPBOT0 MOPsIKa H300pakeHa
Ha PUCYHKE:

0.3

0.25
0.2

0.15 \

01 AN

o.c;s \
\

O T T T I 1
0 5 10 15 20 25

Bpems, c

w(t)

Haiigure napameTpsl neperaTouHo (pyHKIIMU 3TOTrO 3BEHA,
HaiimuTe OTKIMK TOJY4eHHOTO 3BE€HA Ha BXOJHOE Bo3jeiicTBHE X=2T'1(T) M m300pasute €ro
rpaduyecku.

3. lana mepenatounas (PyHKIHS OOBEKTA:

W(s) = %

Ompenenure, KakOMy THIIOBOMY JIWHAMHYECKOMY 3BEHY COOTBETCTBYET OO0BeKT. [lomyumrte
MepexoHyr0 (PYHKIMIO 3BEHAa M HAPUCYWTE COOTBETCTBYIONIYIO KpHBYIO pasroHa. Haiimure
OTKJIMK 3BE€HA Ha BXOJIHOE Bo3/elcTBHE X=3T"1(1).

KonTpoabHasi padora no teme 2

1. Jlana xoMOWHAIMS TUHAMHUYCCKHUX 3BCHBEB:

B 9| ~
——

-

HazoBure 3BeHbsa. Ilomyuute nepenarounyro QyHknuio koMmOuHanuu. Kakomy THIOBOMY
JMHAMUYECKOMY 3BEHY OJKBUBajeHTHa KoMmOuHauua? IlocTpoiiTe paMIOByI0 MEpeXOoAHYIO
XapaKTepUCTUKY MOTYy4€HHOIO 3BEHA.

2. Ha pucyHke npuBesieHa cXeMa peryniaropa.

3

1 E; I
~ .

4¢

[Tomyuure ero nepenatounyto ¢pyHkiuio. Kakoit 3akoH perynupoBanus peanusyercsa? Iloctpoiite
MIEPEXOIHYIO XapaKTEPUCTUKY PETYIIATOPA.
3. UneanbHoe wuHTerpupytomee 3BeHo. Ilpumep. Ilepemarounas ¢yHKUMsS UAEATBHOTO

5



UHTETPUPYIOIIETO 3BEHA.

KonTposabHnas pabora no teme 3, 4

Jns HamopHoro ©Oaka mHpH HEOONBUIMX HW3MEHEHMAX YPOBHS CIpPaBEJIMBAa 3aBUCHMOCTb,
CBSI3bIBAIOINAsl YPOBEHbB JKUIKOCTH B 0aKe M pacxoj Ha JIMHUM MPUTOKA B OaK:

dL
2—+L=16F
dr
rae L, M (] ypoBeHb KUAKOCTH B HamopHoM Gaxe; F, M®/MuH [J IPUTOK KMAKOCTH B HAMOPHKIIA

0ax.

-
Fl 3
O
f Y piietugpetetgttute
|- OO
Y o
1T

YpoBeHb B HAalOpHOM Oake peryiaupyeTcs U3MEHEeHHEeM NMpUTOoKa. B cucrtemy aBTOMaTuyeckoro
pPErylnupoBaHUsl BXOJAT: HAMOPHBIM Oak, NaT4MK ypoBHS 1, perynarop 2, HMCIOJIHHUTEIbHOE
yCTPOMCTBO 3 (MCHOJHUTENBHBII MEXaHM3M C PEryIHUpYIOMIMM KianaHoMm). M3MepurenbHblii
puOOp U UCTIOJTHUTENBHOE YCTPOMCTBO UMEIOT NIepeAaTOUHbIe (DYHKIINU

1

W, (s) = ———

1) 0,1s+1
5

W,(s) = ———

o(5) 0,55+1'

Perynsarop 2 dopMupyeT nponopluoHaIbHBINA 3aKOH PETyIUPOBAHUS.

[TocTosiHHAs BpeMeHH B YpaBHEHUU U MEPEIaTOYHbIX (PYHKIUAX 1aHA B MUHYTaX.

1) Onpenenure, Kak OyaeT MeHAThCs ypoBeHb L([), eciii B MOMEHT, KOIJa HalmOpHBIA Oak
HAaXOJWJICSA B CTAaTUYECKOM pEXUME, a PEryasarop YpoBHS ObLT OTKIIOYEH, MPOU3OILIO0
CTyIeHUYaToe M3MeHeHHe pacxoaa F Ha muauu nputoka ot 2,0 M3/MuH 110 2,2 M3 /MUH.

2) Omnpenenure K03(QOUIMEHT YCUIICHHUS! PETYIsSTOpa, IMPU KOTOPOM CHCTEMa PEryIMpOBaHHS
OyzeT UMeTh 3amnac ycroitunoctu no ammiautynae 40%.

3.1.2. MeTtoguueckue MaTepuajbl, ompeae/siolMe MpPoUeIypPbl OLEHUBAHHUA 3HAHMIA,
yYMEeHHi, HABBIKOB U (MJIH) ONBITA /IeSITeJIbHOCTH B X0/1€ TEKYIIero KOHTPOJIsl yClIeBaeMOCTH
KonTpoabHasi padora

OneHuBaeTcss HE TOJILKO TIyOMHA 3HAHWI TOCTABJICHHBIX BOMPOCOB, HO U yMEHHUE
W3JI0KUTH TUCHMEHHO.

Kpumepuu oyenuganus: nocneaoBaTenbHOCTh, MOJIHOTA, JOTUYHOCTH U3JI0KEHUS, aHAIIN3
Pa3IMYHBIX TOUEK 3PEHHsI, CAMOCTOSITENIbHOE 00001eHne MaTepuana. M3noxenne marepuana 6e3
(akTHUECKUX OINOOK.

OneHka «omauyHO» CTaBUTCS B ClIydae, KOTJa COONI0/IEHBI BCE KPUTEPHH.

OneHka «xopouto» CTaBUTCA, €CliM 0Oy4JaIOUTUIiCS TBEPJIO 3HAET MaTepual, rPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, 3HaeT MPaKTUYeCKyl 0a3y, HO JIOMYCKaeT HEeCYIIECTBEHHbBIC
MOTPEIIHOCTH.

O1eHka «y0oeremeopumenbHoy CTaBUTCS, €CITU 00YyJaIOIINICsS OCBOMII TOJIBKO OCHOBHOM
MaTepual, HO He 3HaeT OTACNbHBIX JIeTalel, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIILHBIS
(GOpMyTUPOBKHM, HapyllaeT IMOCIEeI0BATEIbHOCT, B W3JIOKEHUU MaTepHala, 3aTpPYAHSETCS C
OTBETaMHM, TOKa3bIBAET OTCYTCTBUE JIOJDKHOM CBSI3M MEXKIy AaHaTU30M, apryMeHTalued Hu
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BBIBOJIAMHU.
OneHka «HeyoogremeopumenbHoy CTaBUTCS, €CIM OOyJaroIIMiACS HE OTBEYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.
3.2. OueHOYHbIe MATEPUAJBI /15l IPOBEAEHUS MPOMEKYTOUHOM aTTecTAllUU
3.2.1. Kputepuu o1leHKH pe3y/1bTaTOB 00y4eHHs M0 AUCHUILIMHE (MOAYJII0)

M xana Pe3ysbTaThl
IMoka3aTenn oeHNBaHUS Pe3yJIbTATOB 00y4YeHHSs
OLICHMBAHUSA o0yueHust
OTJIMYHO 3Haer: - oOyyarommuiics TIyOOKO W BCECTOPOHHE YCBOWII MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCIIEJOBATEIBHO U TPAMOTHO €r0 U3JIaraeT, ONMpasich Ha 3HAHUS
OCHOBHOH U JIOTIOJTHUTEIBHON JINTEPATYPHL,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHWH JeNaeT KBaJU(HUIUPOBAHHBIE
BBIBOJIBI M1 00001IEHUsI, CBOOOTHO ONEPUPYET KATETOPUSIMH U TTOHSTHIMHU.
VYmMmeer: - oOydaromuiics yMeeT CaMOCTOSATENBLHO W IPaBWJIBHO pemarh ydeOHO-
npodeccHoHaNbHBIE  33aJaud WM 3aJaHus, YBEPEHHO, JIOTHUYHO,
TIOCIIE/IOBATENLHO U apI'YMEHTHPOBAHO M3JIaraTh CBOE PEIICHHE, HCIIONIb3YsI
Hay4Hble MTOHSTHS, CChUIAsICh HA HOPMAaTHBHYIO 0a3y.

Brnaneer: - o0ydaroluiics BiIageeT PalliOHATBHBIMUA METOAaMHU (C HCIIOJIh30BAHUEM
palMoHaJIBHBIX METOJUK) PEIICHHs] CIOKHBIX NMPOo(ecCHOHATIBHBIX 3ajad,
NPE/ICTABIICHHBIX JEIOBBIMH UTPaMU, KeiicaMH U T.1I.;

IIpu pemieHny NpoAEMOHCTPUPOBAI HABBIKU

- BBIJICJICHUSA TJIaBHOIO,

- CBSI3KOW TEOPETHYECKHX TMOJIIOKEHUH ¢ TPeOOBaHMSIMH PYKOBOISIIHMX
JIOKyMEHTOB,

- M3JIO)KEHHS MBICIIEH B JIOTMYECKOM MOCIIEeJOBATEIBHOCTH,

- CaMOCTOSATENILHOrO aHanu3a (akThl, COOBITHI, SBJICHUH, MPOIECCOB B MX
B3aUMOCBA3H U JUAJICKTUYCCKOM PAa3BUTHUM.

XOPOLIO 3HaeT: - oOyJaromuiics TBEpAO YCBOMJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
U3J1araeT, ONMpasCh HAa 3HAHUSI OCHOBHOM U IOTIOIHUTEIBHOM JIUTEPATYPBI,
- 3aTpynHsaercs B (DOPMYJIMPOBAHMM KBaJM(ULIUPOBAHHBIX BBIBOJOB H
0000LICHUH, OmepupyeT KaTeropusiMH M TIOHATHAMH, HO HE BCeria
HPaBHIBHO UX BepHHULIPYET.

Ymeer: - o0yuaromuiicss yMeeT CaMOCTOSATENIbHO U B OCHOBHOM IIPABUIIBHO pEIIaTh
y4eOHO-TIpopecCHOHATIbHBIE 3aJaudl WIM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCIIEIOBATENIbHO U apryMEHTHPOBAHO WH3JaraTb CBOE pEIICHHE, HE B
MOJIHOM Mepe HCHOJIb3Ysl HaydHblE NMOHATHSA U CCHUIKM Ha HOPMAaTHBHYIO
6azy.

Brnapneer: - OOyJaroluiicsi B LIEJIOM BIaJiceT PAlMOHATIbHBIMU METOAAMHU PEILICHUS
CIIOKHBIX TIPO(eCCHOHATBHBIX 3a/1a4, PEICTABICHHBIX JEJIOBBIMU HIPaMH,
KelicaMu | T.]I.;

IIpn pemeHnn cMOr MPOJEMOHCTPHPOBATh JOCTATOYHOCTh, HO HE
IIIyOMHHOCTH HAaBbIKOB,

- BBIJICJICHUS TJIABHOTO,

- U3JI0KEHMSI MBICIIEH B JIOTMUECKOM MOCIIEN0BATEIILHOCTH,

- CBSI3KM TEOPETHYECKUX IIONOKEHUH C TPeOOBAHMSAMH PYKOBOAAIIMX
JOKyMEHTOB,

- CaMOCTOATEIBHOTO aHajH3a (DaKThI, COOBITHH, SBICHUH, NPOLECCOB B HX
B3aMMOCBSI3HU U IHAJICKTUYECKOM Pa3BHUTHHU.

YAOBJIETBO- 3HaerT: - o0yJaromuiics OpHEHTHPYETCS B MaTepuaie, OMHAKO 3aTPYJHICTCS B €r0
PUTEJIbHO HM3JI0KEHUH,
- TIOKa3bIBa€T HENOCTATOYHOCTh 3HAHUI OCHOBHOH M JOIOJHUTEIHHOU
JTUTEPATYPHL;

- c1ab0 apTyMEHTHPYET HaydHbIE TTOTOKEHHS;

- MPaKTHYECKH HE CTIOCOOCH CPOPMYITNPOBATH BHIBOIBI M 0000IICHNS;

- YaCTUYHO BJIAJIEET CUCTEMOMN ITOHSATUMN.

YwMmeer: - 00yJaroIuiics B OCHOBHOM YMEET PEUIUTb y4eOHO-TIPOQecCHOHATBHYIO
3a/ady WM 33/1aHHE, HO JIOIMYCKAaeT OMIMOKH, c1abo apryMeHTHpPYeT CBOE
pelIeHne, HeJOCTaTOYHO HCIIONB3YeT HayJYHBIE HMOHSTUS M PYKOBOJSIIUC
JIOKYMEHTBIL.

Brnaneer: - oOywaromiicsi BiazeeT HEKOTOPHIMH pPalMOHAJIBHBIMH METOAaMHU
PpeIIeHus CIIOXKHBIX PO eCCHOHATBHBIX 33144, IPEICTABICHHBIX JETOBBIMU
WTpaMH, KeHcaMu U T.1.;




IIpu pemenny mpoaeMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIaBHOTO,

- U3JIOKEHUS MBICIIEH B JIOTMYECKOM ITOCIIEA0BATEIHHOCTH,

- CBS3KH TCOPETHUYCCKUX TONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATENILHOTO aHaiu3a (akThl, COOBITUH, SBICHUMN, MPOIECCOB B MX
B3aUMOCBS3H U TMATEKTHYECKOM Pa3BUTHH.

HEYIOBJIETBO- 3Haer: - 00yUaroNIMiiCcsa He YCBOMII 3HAYUTEIILHON YaCTH MaTepUaa;
PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE IIOJI0KEHUS;

- He (GOpPMYIUPYET KBATU(UIIMPOBAHHBIX BEIBOJIOB ¥ 00OOOIICHU;
- HE BJaJIeeT CUCTEMOH MOHITHH.

VYmeer: oOydJaromuiicss He IMoka3ajl yMEHHE pelaTh y4eOHO-IPO(EeCCHOHATBHYIO
3a1ady WK 33/iaHue.
Brnaneer: HE BBITIOJIHEHBI TPEOOBAHUS, MPEABSIBISIEMbIC K HABBIKAM, OICHHUBAEMbIM

«KYAOBJICTBOPUTCIILHOY.

3.2.2. KOHTpOJILHbIe 3aJaHusA /UM UHbIE MaTepHaJIbl 1Jisl MMPOBCACHUSA l'lpOMe)KyTO‘IHOﬁ
arrecranmu
Chucokx BOIIPOCOB VIl YCTHBIX OTBE€TOB (BapHaHTbl TeCTa)

1.

NoOURW N

©

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

[lonsiTe TUMOBOrOo AMHAMHYECKOro 3BeHa. [IpumeHeHue 3BeHbeB. OCHOBHBIE THUIIBI
3BEHBEB M UX XapaKTEPUCTHKU.

Hcnonb3oBanue npeobpazoBanus Jlamiaca npu pacCMOTPEHUH CUCTEM aBTOMATUYECKOTO
perynupoBaHusi (IIPUMEPHI).

[lepenaTounsie pyHkuuu. Mx nomyueHue u UCIOIb30BaHUE.

UYacroTHas nepeaaroynas pynkuus. [Ipumenenue, npumepsl.

[lepenaTounble PyHKINN TUOBBIX KOMOMHAINIT 3BEHBEB.

N3menenne cBOMCTB TMHAMHUYECKOTO 3B€HA C TIOMOIIbIO OOPaTHOM CBsI3U (TTPUMEDHI ).
[lomydeHne BpEMEHHBIX XapaKTEPUCTHK OOBEKTa HKCHEPUMEHTAIBHO U U3  €ro
muddepeHInanTbHOTO YpaBHEHUS, X HCTIOIb30BaHHE.

YacToTHBIE XapaKTEPUCTUKH 3BEHBEB.

HccnenoBanue cucTeM yInpaBJICHUs ¢ TOMOLIbIO YACTOTHBIX XapaKTEPUCTHUK.
CraTudeckue 3B€Hbs HYJIEBOTO U IIEPBOTO MOPSIKA, UX XapPAKTEPUCTUKH, IIPUMEPBI.
Cratudeckue 3BEHbS BTOPOrO IOPSIKA: YPAaBHEHUE, XAPAaKTEPUCTUKH, OCHOBHBIC
CBOWCTBA.

W neanpHOE MHTErpUPYIOLIEE 3BEHO: YPABHEHHE, XapAKTEPUCTHKH, OCHOBHBIE CBOMCTBA.
3BEHO 3ala3/IbIBaHUs: YPABHEHNE, XapAKTEPUCTUKH, IPUMEDHI.

JuddepeHuupyromye 3BeHbs: ypaBHEHUE, XapaKTEPUCTUKH, OCHOBHbIE CBOMCTBA.

Y CTOMYNBOCTB CHCTEM aBTOMATUYECKOTO PETYINPOBAHMS.

[IpenensHOE ycuiieHue peryiasTopa U odecreyeHue 3amnaca ycToiuuBOCTH.

Omnpenenenne yCTOMYMBOCTH CHUCTEM ABTOMATHYECKOTO PETYIMPOBAHMS C IIOMOIIBIO
4acTOTHOTO Kputepus ycroiuuBoctu Haliksucra.

Omnpenenenne napamMeTpoB HAacTPOMKU PETyISATOpa € MOMOLIBI0 YaCTOTHOTO KPUTEPHS
ycronuuBocty HalikBucra.

CraTtuueckue, HeMTpallbHbIE U HEYCTOMYMBBIE 0OBEKThI PETYIUPOBAHHUS.
CamoBbIpaBHUBaHUE OOBEKTOB PETYIUPOBAHUSA: XaPAKTEPUCTUKH, IIPUMEPBHI.

OOBEeKTBl PErylIupoBaHUsl C COCPEAOTOYEHHBIMU MapaMeTpaMu U € pachpeAeiEHHbIMU
napamerpamMu. OCOOEHHOCTM  pPEryjlupoBaHUS OOBEKTOB C  pacHpeleaEéHHbIMU
napaMeTpamu.

Br160p 3akoHa JeiicTBUS perynaropa U MapaMeTpoB €ro HaCTPOMKU B 3aBUCHUMOCTH OT
CBOMCTB 00BEKTA PErYINPOBAHUS.

BnusiHue CBOHCTB 00BEKTa peryjaMpoBaHMsS: Ha BBIOOD CTPYKTYphl CHCTEMBI
peryaupoBaHus; Ha BBIOOP 3aKOHA JIEHCTBHS PETYIIATOPA; HAa KAUECTBO PEryJIUpOBaHUS.
OcCHOBHbBIE JIMHENHBIE 3aKOHBl pETYJIUPOBAHMS: YypPaBHEHHUsS, OCHOBHBIE CBOICTBa,
IIPUMEPBI.

Knaccugukamus 1 0cOOEHHOCTH 3aKOHOB PETrYJIMPOBAHUSI.



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.
39.
40.

41.

42.

43.
44,
45.
46.
47.

48.
49,
50.
o1.
52.
53.
54,
55.
56.
S57.

58.
59.

[IponopuroHanbHbIi  3aKOH  pErylMpOBaHMUA: ypaBHEHUE, OCHOBHBIE CBOMWCTBA,
XapaKTEPUCTHUKHU.

[IponoproHanbHBIN U MPOMOPIHOHANBHO- TP GEPEeHIINATBHBIN 3aKOHBI PETYIUPOBAHHMS:
YPaBHEHUS, XapaKTEPUCTUKH, OCHOBHBIEC CBOWCTBA.

HHTrerpanbHblli  3aKOH PETYJIMPOBAHMS: YpPAaBHEHUE, XapAaKTEPUCTUKH, OCHOBHBIC
CBOMCTBA.

[IponopuroHanbHO-UHTETPAIBHBIA 3aKOH PETYJINPOBAHUS: YPABHEHUE, XapAKTEPUCTUKH,
OCHOBHBIC CBOMCTBA.

[IponoprmoHanTsHO-UHTETpATbHO- TP GepeHIINATHHBIN 3aKOH pEeryJIMpOBaHMSL:
YpaBHEHUE, XapaKTEPUCTUKH, OCHOBHBIEC CBOMCTBA.

PerynupoBanue ¢  mpensapenuem.  lIponopunonanbHO-AMpQpepeHInaNbHbIE U
MPONOPLMOHAIBHO-UHTErPATbHO- TP dEepeHINaTbHbIA 3aKOHBI PEryJINPOBaHMUSL.
OCHOBHBIE METO/IbI U3MEPEHUS: UX OCOOEHHOCTH, JOCTOMHCTBA, HEJJOCTATKHU, IPUMEPBI.
KoMmneHcanmoHHbI MeTo n3MepeHus (Ha MpUMepe IEKTPUUECKUX U3MEPEHUN).
CrpykTypHass cxemMa HU3MEpUTENbHON cuctemsl (ycTpoiictBa). DyHKIMM NprOOPOB
ABTOMAaTHUYECKOIO KOHTPOJISL.

CrpykTypHble cXeMbl LU(POBOTO H3MEPUTEIBLHOTO YCTPOMCTBA M HM3MEPUTEIHHOIO
KaHaja MHPOPMAMOHHO-U3MEPUTEIHHONU CUCTEMBI.

CraTtuueckne CBOMCTBA U3MEPUTEITBHBIX TPHOOPOB.

CraTuyeckue U TMHaMUYEeCKHE CBOMCTBA CPEACTB U3MEPEHUS U Ipyrux sneMmeHToB CAP,
VX BJIMSHUE HA KAYECTBO PETYINPOBAHMSL.

[IepexoHbIe XapaKTEpUCTUKU CPEJICTB U3MEPEHUS.

[TorpemHocT! N3MEpEHUN.

W3MepeHne 351eKTpUYecKoro COMpPOTUBICHHUA KaK HOCHUTENsS MH(MOPMAMK O COCTOSHUU
XMMHKO-TEXHOJIOTHYECKOI0 ITpoLecca.

N3MepeHne 351eKTpUUYECKOro HAIPSDKEHUS KaK HOCUTENS MHPOPMALUU O COCTOSHHUU
XMMMKO-TEXHOJIOTHYECKOI 0 ITpoLecca.

W3mepurensHble npeoOpazoBatenu. CTpykTypa U HAAEKHOCTh HM3MEPHUTEIBHBIX
npeoOpazoBaTeIIei.

Knaccugukanus npubopoB 11t U3MEPEHHsI TEMIIEPATYPHI.

[TorpenrHocTy U3MEpEHUs TEMIIEPATypbl KOHTAKTHBIM U OECKOHTAKTHBIM METO/IaMHU.
TepMonnexkTpuueckne TEpMOMETPBI.

TepMonnekTpuueckne TepMOMETPBI U TEPMOMETPBI COIPOTHUBIICHUS.

N3mepenne teMmmepaTypbl € IIOMOIIBIO TEPMONIEKTPUUYECKUX IpeoOpa3zoBaTeseit
(Tepmorap).

N3mepenue temmeparypsl ¢ IOMOIIBI0 MAHOMETPUUECKUX TEPMOMETPOB U TEPMOMETPOB
paciuupeHus.

N3mepenune TeMnepaTypbl 06CKOHTAKTHBIM METOOM.

TepMomeTpbl U3ydeHus.

OCHOBHBIE KOHCTPYKLIMHM NMPUOOPOB AJIsT U3MEPEHMs JaBJIeHUs. 3alluTa MAHOMETPOB OT
BO3JICHCTBUS arpECCUBHBIX, FOPSYMX U 3arPA3HEHHBIX CPELl.

N3mepenune pacxona ra3oB U JKUAKOCTEH. PacxomoMepsl NMEPEMEHHOIO U IMOCTOSHHOIO
repenaja J1aBJICHHUs.

N3mepenne pacxona ra3oB M IKUAKOCTEH. OJIEKTPOMAarHWTHBIN, YJIbTPa3BYKOBOM,
BUXPEBOM U KOPHOJIMCOB PACXOIOMEPHI.

N3mepenune pacxoaa razoB U )KUJIKOCTEH HA OCHOBE TEIIOBBIX SBJICHUMN.

OO0BEMHBIE CUETYHKH ra3a U )KUIKOCTH.

N3mepenue ypoBHsA KUAKOCTH. ['mapocratmyeckue, EMKOCTHBIE, YIbTPAa3BYKOBbIE
YPOBHEMEDBL.

TepMOKOHIYKTOMETPUYECKUN U TEPMOXUMHUUYECKUM Ta30aHAIU3ATOPBI.
TepMOMarHUTHBIN Ta30aHAIIA3ATOP.

["a30ananu3aTopsl HHPPAKPACHOTO MOTIIOIIEHHUS.



60.

61.

62.
63.
64.

65.
66.
67.

68.
69.
70.
71.
72.
73.
74.

Haznauenue, menu W (QYHKOUU CHUCTEM YIPABICHUS XUMHKO-TEXHOJIOTHYECKUMHU
IIpoLeccam.

OCOoOGeHHOCTH YNpaBICHUS XHUMHKO-TEXHOJOTHUECKUMH IporeccaMu. OCHOBHBIE THUIIBI
CHUCTEM aBTOMAaTHYECKOIO PETYIUPOBAHMUSL.

Knaccugukamus peryasTopoB 1o pa3inyHbIM PU3HAKAM.

Knaccugukanus cucteM aBTOMaTHYeCKOTO YIIPABJICHUS MO PA3IMYHBIM ITPU3HAKAM.
CucremMbpl aBTOMAaTUYECKOTO YIpaBiieHUs Oe3 oOpaTHOW CBSI3U U C OOpaTHOM CBSA3bIO.
KomMOuHMpOBaHHBIE CUCTEMBI YIIPABIICHHUSL.

PerynupoBanue 6€3 00paTHO CBsI3M (peryIupoBaHue MO0 BO3MYILAIOIIEMY BO3ICHCTBHIO).
OAHOKOHTYpHBIE U MHOTOKOHTYPHBIE CUCTEMBI aBTOMATHUYECKOTO PETYIUPOBAHUS.
MHOTOKOHTYpPHBIE CUCTEMbl aBTOMATUYECKOT0 PEryIMpPOBaHUs (CUCTEMbI KaCKaJHOTO U
CBSI3aHHOT'O PETYJIMPOBAHUA).

OyHKIMOHAIbHAS CTPYKTYpa CUCTEMbI aBTOMaTHUECKOTO PETYIUPOBAHUS.

Kpurepunu (noxazarenn) kauecTBa peryinpoBaHUsl.

Wcnonuurensusle ycrpoiictBa CAP.

WcnonHuTenbHbIe MEXaHU3MbI CHCTEM aBTOMATUYECKOTO PEryJINpOBaHUS.
Perynupyromue opransl CAP: kOHCTpyKIIMSI, XapaKTEpUCTHKH, CBOUCTBA.
Knaccudukanus u xapakTepucTUKU peryaupyoomux opranoB CAP.

SCADA-cucTeMbl: Ha3HaUYE€HHE, OCHOBHBIE 3aa4l, BO3MOYKHOCTH.

3.2.3. Meroanuyeckue MaTepHAJbl, ONpedesIOIde MNpoUeAypPbl OLEHHUBAHHUS 3HAHMIA,
YMEHHUI, HABBIKOB B X0/i¢ IIPOMEKYTOYHON aTTeCTALNHU

ITpouenypa oueHuBaHusl 3HAHUI (TECT)

ITpenaraeMoe KOIMYECTBO 3aJaHUIMA 20

[MocnenoBaTelbHOCTh BHIOOPKHU OmnpejesieHa 1o pasjieiam

Kpurepuu olieHKH - MPABMWJIbHBIN OTBET HA BOIPOC

«5» ecin npaBWIbHO BIMONHEHO 90-100% TecTOBBIX 3a7aHui

«4» ecin MPaBUIHHO BBHINMONHEHO 70-89% TecTOBBIX 3agaHuil

«3» ecin MIPaBUIHHO BBHIONHEHO 50-69% TecTOBBIX 3aaHuil
IIpouenypa oneHuBaHus 3HaHUH (YCTHBIN OTBET)

[Ipenen AIUTENBHOCTH 10 MuHYT

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 2 Bompoca

[NocnenoBarensHOCTH BBIOOPKH BONpocoB u3 | CiydaiiHas
Ka)JIOT0 pasjena

Kputepnu ouenku - TpeOyeMBbIil 00beM U CTPYKTypa

- U3NIOKEHHEe MaTepraia 6e3 (pakTHIeCKUX OIUOOK

- JIOTHIKA M3JIOKSHUS

- HCIIOJIB30BAaHNE COOTBETCTBYIOIIEH TEPMHUHOIOI MU

- CTWJIb PEYH H KYJIbTYpa pedn

- o00p MPUMEPOB X HAYYHOU JINTEpaTyphl U MIPAKTUKH

«5» ecnu TpeOOBaHMsI K OTBETY BBINOJIHEHBI B IIOJTHOM 00beMe

«4» ecnun B IICJIOM BBIIIOJIHCHBI TpC6OBaHI/ISI K OTBETY, OJHAKO €CThb

HEOOJIBIIINE HETOYHOCTH B H3JIOXKCHHH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHUS BBHIIIOJHEHBI YaCTUYHO — HE BBIIEPKaH 00BEM, €CTh

(hakTdeckne  OmMOKHM, HapyIIeHa JIOTHKA  HM3JI0XKEHHS,
HEZOCTAaTOYHO MCIOJIB3YeTCsl COOTBETCTBYIOIIAS TEPMUHOJIOTUH

IIponenypa ouneHuBaHMs yMEHHMH M HABBIKOB (pelIeHHEe NPOOIEMHO-AHATHTHYECKHX H
NPAKTHYECKUX Y4eOHO-NTPOoeCcCHOHAIBHBIX 321a4)

IIpennaraemoe KOJIMYECTBO 3aJaHUIl 1
[TocemoBaTenbHOCTH BEIOOPKHU CrnydaiiHast
Kpurepun onenku: - BBIJICJICHNE U TIOHUMAaHUE MPOOJIEMBI

- yMeH#e 0000111aTh, COMOCTaBIATh Pa3INIHBIC TOUKH 3PEHUS

- MOJTHOTA UCIOIb30BAHUSA HICTOUHUKOB

- HaJIM4Ue aBTOPCKOM MO3ULIH

- COOTBETCTBHE OTBETA MOCTaBIEHHOMY BOIIPOCY

- WCIOJNB30BAHHE CONMAIBHOTO OMbITa, MarepuanoB CMIU,
CTaTHCTHYECKHX JAHHBIX

- JIOTHYHOCTb M3JI0KECHHUS
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- YMCHHUC CACIIATb KBaHI/I(I)I/IHI/IPOBaHHLIG BBIBOJBI U 0606H1€HI/IH C
TOYKH 3PCHUSA PCUICHUA HpO(I)eCCI/IOHaJ'IBHLIX 3aaa4q

- YMCHUEC MPUBECTU IIPUMEDP

- OIopa Ha TCOPETUICCKUC MMOJIOKCHUA

- BJIaJCHUC COOTBGTCTBy}OHIGﬁ TepMI/IHOHOFI/Ieﬁ

«5» ecnmm Tpe60BaHI/I$[ K OTBETY BBIIIOJHCHBI B ITIOJTHOM 00BeMe

«4» ecnu B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$I K OTBETY, OJHAKO ¢€CTb

HEOOJBIINE HETOYHOCTH B HW3JIOKCHUU HEKOTOPHIX BOIIPOCOB.
3atpynHseTcs B (OPMYIHUPOBAHUU  KBATU(PHUIIMPOBAHHBIX
BBIBOJIOB M 0000IIEHHIT

«3» ecnu Tpe60BaHI/I$I BBIMTOJIHEHEI YACTUYHO — IBITAETCS 000CHOBATEL CBOKO

TOYKY 3pEHUs, OJHAaKo clabo apryMeHTHpyeT HaydHble
TIOJIOKEHUS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENHEHO
copMynupoBaTh BBIBOABI M OOOOILIEHWS, HE BHAWUT CBS3b C
npoeccHOHANILHOM IeTeIbHOCTBIO

4, quﬁﬂo-MeTogmquKoe H MaTepHAJIBHO-TEXHHYECCKOEC odecneuyeHue AUCIHHUIIIMHBI

(MomyJist)
4.1. DieKTpOHHbIE YUeOHble U31aHusl

1.

Kommuccapos, FO. A. Tlpormecchl n anmaparbl XuMuueckon Texnojoruu. B 5 1. Yacrp 1 :
yueonuk s By3oB / FO. A. Komuccapos, JI. C. I'opnees, 1. I1. Bent ; nox penaxiueit
10. A. KomuccapoBa. — 2-e u3j., nepepad. u jorn. — Mocksa : M3narensctBo HOpaiit,
2023. — 216 ¢c. — (Boicmiee obOpazomanme). — ISBN 978-5-534-09099-4. — Tekcr
anekTpoHHBIM //  OOpazoBatenpHas minatdpopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515341.

Komuccapos, 0. A. IIpouecce u anmaparbl XUMUYECKOW TexHoJoruu. B 5 u. Yacte 2 :
yueOnuk mis By30B / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Benrt ; mon penakmueit
10. A. KomuccapoBa. — 2-e¢ uszn., nepepad. u mon. — Mocksa : M3natensctBo HOpaiir,
2023. — 227 c.— (Boicmee obpazoBanue). — ISBN 978-5-534-09101-4. — Tekct :
anekTpoHHBIM //  OOpazoBatenpHas miatgopma FOpaiit  [caéit]. — URL:
https://urait.ru/bcode/515481.

Komuccapos, 0. A. IIpouecce u anmaparbl XUMUYECKOW TexHogoruu. B 5 4. Yacts 3 :
yueOnuk mis By30B / FO. A. Komuccapos, JI. C. I'opaees, /l. I1. Bent ; mon penakmueit

10. A. KomuccapoBa. — 2-e¢ u3g., nepepad. u mpon. — Mocksa : M3natensctBo HOpaiir,
2023. — 246 c. — (Boicmee obpazoBanme). — ISBN 978-5-534-09102-1. — TekcT :
anekTpoHHbld // OOpazoBatenbHas 1miatdgopma  FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/515482.
Komuccapos, 0. A. IIpouecce u anmaparbl XUMUYECKOW TexHoJoruu. B 5 4. Yacts 4 :
yuebnuk ans By3oB/ FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; mox pemakiueit

1O. A. KomuccapoBa. — 2-e uzn., nepepad. u nomn. — Mocksa : U3natensctBo HOpaiit,
2023. — 323 c. — (Boicmiee obpazoBanme). — ISBN 978-5-534-09103-8. — Tekcr
anekTpoHHbld  //  OOpazoBarenbHas mnatdopma FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/515900.

Komuccapos, 0. A. Ilpouecchl n annaparbl XMMAYECKOW TexHoJoruu. B 5 4. Yacte 5 :
yuebHuk ans By3oB/ FO. A. Komuccapos, JI. C. I'opaees, . I1. Bent ; moa pemakiueit
1O. A. KomuccapoBa. — 2-e u3n., nepepad. u nom. — Mocksa : U3natensctBo HOpaiit,
2023. — 208 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-09104-5. — Tekcer
aNeKTpoHHBIH  //  OOpasoBarenbHas 1uargpopma  FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/515901.

XHUMHUKO-TEXHOJIOTHUECKUE  TPOIECCHl :  Y4eOHMK H  MPakTHKyM Uil BY30B /
1O0. A. Komuccapos, M. Bb. I'ne6os, JI. C.T'opaees, /. II. Bent. — 2-e usa., ucnp. u
nor. — Mocksa : U3narensctBo IOpaiit, 2023. — 340 c. — (Beicuiee oOpazoBanue). —
ISBN 978-5-534-09169-4. — Texkct : anekTpoHHbI // OOpa3zoBaTenbHas miardopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/515192.

4.2. DiekTpoHHBbIE 00pa3oBaTe/ibHbIE pecypchl
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1. Dnexrponnas 6uénuoreunas cucrema «5C FOPAMTy Biblio-online.ru (3BC «IOpaiity)
[DnexTponHsIit pecypc]. — URL: https://urait.ru/.
2. DnextpoHHO-OmMONMMoreuynas cucrema ZNANIUM [Onektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrpoHHas OubnmoTeuHas cucrema «KoHCyIbTaHT CTyAeHTa» [ DIeKTPOHHBIN pecypc].
— URL.: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas osnmekrponHass Oubnuoreka [DnextpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexrponHas Oubnnoteka «KubepJlenunka» [Onexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wndopmanmonnas cucrema «EgmHOE OKHO JOCTyma K 0Opa3oBaTelIbHBIM pecypcam)»
[DnexTponHsIit pecypc]. — URL: http://window.edu.ru/.
7. denepanbHbll LEHTP HHPOPMAIMOHHO-0OpPA30BATENIbHBIX PECYPCOB [DJIEKTPOHHBIM
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemMeHHbIe NMpofeccHOHAIbHBIE 0a3bl JAHHBIX M HH(POPMANMOHHBbIE CIIPABOYHbIE
CHCTEMBI

OO6yuatomumcst  obecriedeH JoCTyn (yAaJeHHBIM JIOCTYN) K HIDKE CIEAYIOIUM
COBPEMEHHBIM PO ECCHOHATBLHBIM 0a3aM JIAHHBIX U HHPOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMAaM:

1. CnoBapu u o»HuHMKIONEAUH Ha AxaaeMuke [OnektpoHHblii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(DOpMaIMOHHO-TIPaBOBOTO obecnieueHus «I apanT» [ DIEKTPOHHBIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4, KoMIUIEKT JIMIIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSEMOIr0 MPOrPaMMHOIO
olecrneyeHnsi, B TOM YHcJje 0Te4eCTBEHHOT0 IPOM3BO/ICTBA
1. JluueH3noHHOE porpaMMHOE obecrieueHure: oneparuonHas cucrema Microsoft Windows,
nakeT oucHbIX npuitoxkeHuit Microsoft Office.
2. CBo0oaHO pacmpocTpaHsieMOoe MPOrpaMMHOE 0OecriedeHrE: CBOOOTHBIC TTAaKEeThl O(PHCHBIX
npunoxxennid Apache Open Office, LibreOffice.
3. IlporpammHOe obecriedyeHHEe OTEYECTBEHHOIO IIPOM3BOJCTBA: CIPABOYHO-TIPABOBAsS
cucteMa «["apanT» (DneKTpoHHBIN nepuoandeckuii cnipaBouyHuk «Cucrema TAPAHTY),
obpasoBarenbHas miargopma FOPAUT (Dnekrponnas 6ubiamoreunas cucrema «IBC
IOPAUT» Biblio-online.ru (DBC «lOpaiit»)), 31IeKTPOHHO-OHOIHOTEYHAs CHCTEMa
ZNANIUM, snekrponnas 6ubauoreunas cucrema «KOHCYIIBTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHHYECKHE CPeICTBA 00yUYeHUs

Jia peanuzauuy JUCHMILIMHBL (MOIYJSl) HCIONB3YIOTCA YyueOHbIE ayIuTOpUU IS
MPOBEJICHUSI YUYEOHBIX 3aHATUH, KOTOpbIE OCHAIIEHb OOOpPYJOBAaHHEM U TEXHUYECKUMU
cpeacTBaMu OOydeHUs, U MOMEIICHUS JUIsl CAaMOCTOSITENIbHOM paboThl 00yJaroMIMXCs, KOTOpPhIE
OCHAII[EHbl KOMITBPIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHHUs K ceTu «MHTepHeT» u
obOecreyeHbl JOCTYIIOM B JJIEKTPOHHYI0 HWH(MOpMalnOHHO-00pa3zoBaTenbHylo cpeny PXTY
uM. J[.U. Menneneea. Jlonyckaercst 3aMmeHa 000pyAOBaHMsI €70 BUPTYaTbHBIMU aHAJIOTAMHU.

HaumeHoBaHue y4eOHBIX ayAUTOPHii 111 OcHaIIEHHOCTH YYeOHBIX ayAUTOPHii 1JIs1 MPOBeIeHHs
npoBeaeHus1 y4eOHbIX 3aHATHI 1 Y4eOHBIX 3aHATHI U MOMeIeHU /I CAMOCTOSITe TbHOMI
NoMeIIeHU i 1JI1 CaMOCTOSATEIbHOI PadoThI 000py10BaHHEM U TEXHHYECKUMH CPeACTBAMH
pa6oThI* o0yueHus
Y4ebHBIE  aymuTOpMHM IS TPOBEACHHA | YdeOHas ayIuTOpHs YKOMIUIEKTOBaHA CIIEIHATH3HPOBAHHON
Y9eOHBIX 3aHATHHA MeOenpl0, OTBEYAIOMIel BCEM YCTAHOBJICHHBIM HOpPMaM U

TpeOOBaHMSIM, 00OPYJOBAaHWEM W TEXHHYECKHMH CPEACTBAMHU
o0yueHns (MOOWIBPHOE MYIIFTUMEIUITHOE 000pYIOBaHHE).
[TomermieHue I CaMOCTOSTENEHON paOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHUKOHM  C
BO3MOJKHOCTBIO ~TOAKIMIOUeHHsT K cetn «VHTepHeT» n
obecrieyeHneM JOCTyNa B BJIEKTPOHHYIO HH(OPMAIMOHHO-
obpazoBatenbHyo cpeny PXTY mm. .M. MenneneeBa u k
9BC.

* Homep KOHKPETHOW ayAWTOPWH yKa3aH B NpHKa3ze 00 ayAuTOpHOM (OHJE, paclicaHUX yJIeOHBIX 3aHATHH U
pacIcaHuy IPOMEKYTOUHON aTTeCTALNH.
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