MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

®opma o0yuenusi: Ounas

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHOM nporpamMmbl: TexHoJi0rusi BobI U TOIUIMBA B YHEPreTHKe

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

Pabouass nporpaMma QM CHUILIHHBI
CUCTEMBbBI XUMHUKO-TEXHOJOI'NMYECKOI'O MOHUTOPHUHTI A HA

TIC U A9C

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.10

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

3 cemecTp - 16 yacos;

Kouncynabranuu

3 cemecTp - 18 yacos;

CamocTrosiTesibHasi padoTa

3 cemectp - 93,2 yaca;

B ToM unciae Ha KIT/KP

3 cemectp - 15,7 yacos;

HNnas koHTaKkTHasi padoTa

3 cemecTp - 4 yaca;

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ammTa KypcoBOro MpoeKTa
IK3aMeH

3 cemectp - 0,3 yaca;
3 cemectp - 0,5 yaca;
Bcero - (0,8 yaca

MockBa 2026
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

B ’ Bnageneyu ErowwHa O.B.
[IpenomaBaTelib * Mol ¢ Naenmudmeaop _R4905€37a-YegoshinaOV-5d73426 O.B. Erommuna
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieap ocBOCHUS NMCUHMIIMHBI. COCTOUT B M3YYCHMHM OCHOB CHUCTEM XHUMHKO-TEXHOJOTHYECKOTO
MOHUTOPHHIA Ka4eCTBA BOJABI U Iapa, IPUHIUIIOB UX IIPOCKTUPOBAHUS U JKCIUIyaTallMu Ha TEIUIOBBIX U

ATOMHBIX JJICKTPOCTAHIUAX.
33[[3‘11/1 AUCHHUIIIMHBI

- OCBOCHHEC ITPUHIUIIOB IIOCTPOCHHUA CUCTEM XUMHUKO-TCXHOJIOIHYECKOTO MOHUTOPUHI'A HA baze
COBPCMCHHBIX MATCMATHUYCCKUX MCTOAOB U TCXHUYCCKUX CPCACTB Ha TCIIJIOBBIX U aTOMHBIX

OJICKTPOCTAHIIUAX

- MPUOOPETEHNE HABBIKOB MPOEKTUPOBAHUS U IKCILTyaTallUi CUCTEM XUMHUKO-TEXHOJIOTUUECKOTO
MOHHMTOPHMHIA Ka4eCTBa BOJbBI U Mapa Ha TEIJIOBBIX U ATOMHBIX AJIEKTPOCTAHLIUSAX;
- 00yueHue paboTe ¢ TEXHUYECKUMU CPEICTBAMH CHCTEM YIIPABJICHUS BOJHO-XUMHUYCCKHUMHU

pPEeXUMaMu;

- IpUOOpETEeHNE HABBIKOB IPUHUMATh U OOOCHOBHIBATh KOHKPETHBIE TEXHUUECKUE PEIICHUS IPH
IIPOCKTUPOBAHUH U DKCIUTyaTallUy CUCTEM U CPEACTB XMMHUKO-TEXHOJIOTMYECKOIO MOHUTOPHUHIa Ka4eCTBA

BO/IbI U T1apa.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ 1 HAMMCHOBAHHE
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TIK-1 Cnocoben
y4acTBOBAaTh B MPOBEJCHUN
XUMHYCCKOI'0O MOHHUTOPHHTI'A
Ka4yecTBa TEIJIOHOCUTEIIS U
B OpraHus3anuu BOJHO-
XUMHUYECKOTO PEXKUMA
9HEPreTHYECKOTO
o0opymoBaHus

N/I-2nix-1 lemoncTpupyer
[OHMMaHHE NPUHIUIIOB
MOCTPOCHHS CUCTEM XUMHUKO-
TEXHOJIOTUYECKOTO
MOHMTOPHHIa Ha 00BEKTAX
SHEPreTUKU

3HATh:
- OCHOBELI M CP€ACTBA MATCMATHYCCKOI'O
MOJICTTUPOBAHUS BOJTHO-XUMUYECKIX
IIPOLIECCOB;

- IPUHIIUIIBI TOCTPOCHUSI CUCTEM XUMHUKO-
TEXHOJIOTHYCCKOI'0O MOHUTOPHHT A,
BKJIFOYAsi CUCTEMBI YIIPaBJIEHUS BOJHBIMHU
pexuMaMu Ha 6a3e COBPEMEHHBIX
MaTeMaTUYECKUX METOJOB U CPEJICTB
MPUMCHACMBIX Ha TCIJIOBBIX U aTOMHBIX
ANEKTPOCTAHIIMSIX;

- OCHOBEBI TMArHOCTUYCCKUX PACUCTOB B
CHUCTEMax XMMHUYECKOTO KOHTPOJIS U
YHpaBJICHUA BOOAHBIMU PEKUMAMHU U
paboToii BOAOMOATOTOBUTENBHBIX
YCTaHOBOK B TEIJIOOHEPTETUKE; METOIBI
pacyeToB COCTaBa TEIJIOHOCUTENS Ha
OCHOBE MaTepUAIIbHBIX 0aTaHCOB U
HMOHHBIX PaBHOBECHUH.

YMETb:
- IPOBOAWUTH MHXKXCHCPHBIC PACUCTEI B
CHCTEMaX XMMUYECKOTO KOHTPOIIS U
YIpaBJICHWA BOOAHBIMU PEKMMAaMH Ha
Pa3IUYHBIX YPHEPrOOOBEKTaAX;

- IPOBOAUTE CaAMOCTOATCIIBHBIC
UCCIIEJOBaHHS B 00JIACTH CUCTEM XUMHKO-
TEXHOJIOTHYCCKOI'0O MOHUTOPHUHI'a KAYECTBa
TETUIOHOCUTEJISI, OLICHUBATh U
MMPEACTABIATE PE3YJIbTAThL BBEITIOJTHEHHOM
paloThI;
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- GOpMyYIIUPOBATH LEIH U 332491
HICCIIEI0OBAaHUM TIPH Pa3paboTKe CUCTEM
XUMHKO-TEXHOJIOTHYECKOT0 MOHHTOPHHTA,
BBIOMPATH M CO3/1aBaTh KPUTEPUN OLIEHKU
00BEMOB XMMHUYECKOTO KOHTPOJIS B
Pa3IMYHBIX PEKUMaAX pabOTHI
HHEPreTHYECCKOr0 000PYIOBAHMS,
(dbopmynHMpoBaTh 33aHUS HA
HPOEKTHPOBAHUE CHCTEM MOHUTOPHHI,
npeaiaraTb MEpOIPUATHS 10 YIyYIICHUIO
IKCILTYaTallMOHHBIX XapaKTePHCTHK
TCXHUYCCKUX CPCACTB CUCTCMBI,
HOBBIIICHUIO HA/IC)KHOCTU PabOThI
HHEPreTHYECKOr0 000PYIOBaHHS B LICJIOM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctmuinHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHAIBHOW 00pa3oBaTeNbHON MpOrpaMMe
Texnonoruss Boasl W TomnuBa B dHepretuke (mamnee — OIIOII), nampaBnenus moarotoBku 13.04.01
TenosHepreTrka U TEIUVIOTEXHUKA, YPOBEHb 00pa30BaHus: BbICIIee 0Opa3oBaHKE - MarucTparypa.

TpeboBaHMsI K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh CUCTEMBI XUMHYECKOTO KOHTPOJIS, BOJHO-XUMHUECKUE PEKUMBI, IPUHIUITAATBHBIE CXEMBI
TEIUIOBBIX U aTOMHBIX SHEPI€TUUYECKUX 0OBEKTOB

- 3HaTh OCHOBBI TUarHOCTUYECKUX PACYETOB; METO/IbI PACUETOB HAa OCHOBE 3aKOHOB COXPAaHEHHUS
BEIIIECTBA, CIOCOOBI pemeHus TuddepeHInaIbHbIX YpaBHEHUN

- 3HaTh OCHOBBI U CPEJCTBAa MATEMATHUECKOTO MOJICITUPOBAHUS

- YMETh MPOEKTUPOBATH CUCTEMBI XUMUYECKOT0 KOHTPOJIS, BBIOMPATh U 0OOCHOBBIBATh BOJIHO-
XUMHYECKHE PEKUMBI, HCIIOIB30BaTh CXEMBI TETIOBBIX U aTOMHBIX YHEPTETHIECKUX 0OBEKTOB

- YMETh MPOBOJUTH JUATHOCTHUECKUE PacyeThl, METOIbl HA OCHOBE 3aKOHOB COXPAHEHUs BEILECTBA,
pemath auddepeHmaibHbie ypaBHEHUS

- YMETh IPUMEHSTh CPEJCTBa MATEMAaTHUECKOT0 MOJICIIUPOBAHUS

PesynbTarsl 00yueHus, NoIy4eHHbIE IPYU OCBOCHUU AUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBHIIIOJHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOM paboTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIEC TIOHATHUS U 13.9 3 2 2 4 - 0.4 - - - 55 - Camocmoamenbroe uzyueHnue
TEPMHUHBI CHCTEM meopemuueckozo mamepuana: VIzyuenue
XUMHKO- OCHOBHBIX TCPMHUHOB H MTOHATHI 110
TEXHOJIOTUYECKOTO JIUCLMIUIUHE "CUCTEMBI XUMHKO-
MOHHUTOPHHTA TEXHOJIOTHYECKOTO MOHUTOPHHIA", H3y4YCHUE
11 CHCTEMBI XUMHKO- 13.9 2 2 4 - 0.4 - - - 55 - JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
TEXHOJIOTUYECKOTO "OCHOBHbBIE IOHATHS U TEPMUHBI CUCTEM
MOHHTOPHHTA — XAMHUKO-TEXHOJIOTUIECKOTO MOHUTOPHHTA"

OCHOBHBIC ITOJIOXKCHUSA.

Kommneke
TEXHUYECKHUX CPENICTB
CHCTEM XHMHKO-
TEXHOJIOTUYECKOTO
MOHHUTOpPHHTA

I10020mo6Ka K npaKmu4eckum 3auAmuam:
Uzyuenue marepuana no paszaeny "OCHOBHbIE
TIOHSTHS U TEPMUHBI CHCTEM XMMHKO-
TEXHOJIOTUYECKOTO MOHUTOPHUHTA" TTOJIrOTOBKA
K BBITIOJIHEHHIO 33JJaHUH Ha MPAKTUIECKUX
3aHATHIX

Ilooz0mogka domauinezo 3adanusn:
IToxroToBka OMAaNIHETO 3aJaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHABHBIX 3a/1a4. JlomaiHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"OCHOBHBIE IOHATHS U TEPMUHBI CUCTEM
XMMHUKO-TE€XHOJIOTHYECKOTO MOHUTOPHHra"
MaTepuainy. JIonoJHUTENbHO CTYAECHTY
HE0OX0IMMO M3YYHUTh JINTEPATypy U pazo0paTh
MIPUMEPHI BBITIOTHEHUS ITOT00HBIX 3aJaHHH.
[IpoBepka goMaIrHero 3aJaHus MPOBOIUTCS IO
MIPECTaBICHHBIM TUCBMEHHBIM paboTaM.
H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[3], ctp. 8-35, cTp. 39-43
[4], ctp. 43-44
[5], cTp. 6-11

WnxeHepHBIE pacueTsl
B CHCTEMaX XUMHKO-
TEXHOJIOTHYECKOTO
MOHHUTOPHHTI

30.9

10

0.4

12.5

2.1

MuxeHepHble pacueThl
B CHCTEMaX XUMHKO-
TEXHOJIOTHYECKOTO
MOHHTOPHHTA

30.9

10

0.4

12.5

Ilo020mogKa K npaKmu4ecKum 3aHAMUAM:
N3y4yenne marepuana 1o pasaeny
"UmkeHepHBIE pacdeThl B CHCTEMaX XUMHKO-
TEXHOJIOTHYECKOTO MOHUTOPHHTA" TTOJIT'OTOBKA
K BBITIOJTHEHHIO 33/IaHUH HA MIPAKTHYECKUX
3aHATHAX

Ilodzomoeka domauinezo 3adanus:
ITonroToBka gOMaIIHETO 3aJaHUS HalpaBieHa
Ha OTPabOTKY YMEHUIl peleH s
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJIaCTCA CTYICHTAM I10 U3Y4EHHOMY B pasjiene
"VHxeHepHbIe pacyeThl B CUCTEMaX XUMHKO-
TEXHOJIOTUYECKOT0 MOHUTOPHUHTA" MaTepHuany.
JIONIOTHUTENBHO CTYyICHTY HEOOX0IUMO
U3Y4IHUTh JIUTEPATYpPy U pa3oOpaTh NPUMeEpHI
BBITIOJTHEHHS OXOOHBIX 3anaHui. [IpoBepka
JIOMAIITHETo 3aJaHus TPOBOJMUTCS MO
MIPE/ICTABICHHBIM TUCEMEHHBIM paboTaMm.
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"WHxeHepHbIe pacyeThl B CHCTEMaX XUMHKO-
TEXHOJIOTUYECKOTO0 MOHUTOPHUHTA"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], cTp. 40-76
[2], cTp. 140-146
[4], cTp. 4-6, cTp. 15-26
[5], ctp. 11-23

I[I/IaFHOCTI/IKa HOHHOTI'O
cocCTaBa TCIIJIOHOCUTECIIA
B CUCTEMAaX XUMHKO-
TCXHOJIOTHYCCKOT O
MOHHUTOPHUHI'A

26.9

10

0.4

10.5

3.1

JlnarHocTuka HOHHOTO
COCTaBa TEIJIOHOCUTEIS

26.9

10

0.4

10.5

Camocmoamenbroe uzyueHue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIFHOTO MaTepuana 1o pa3aeny
"JInarHOCTHKA MOHHOTO COCTaBa
TENJIOHOCUTENS B CHCTEMAaX XMMHUKO-
TEXHOJIOTUIECKOTO0 MOHUTOPHUHTA"
Iloozomoeka K KOHMPONLHOU padome:
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N3yyenne MaTepuanoB mo pasaeny
JlnarnocTuka MOHHOTO COCTaBa TETJIOHOCUTEIIS
B CUCTEMaX XMMHKO-TEXHOJIOTHIYECKOTO
MOHHTOPHHTA U TIOATOTOBKA K KOHTPOIBHOM
pabote

Ilod20moeka domauinezo 3adanusn:
[MoxroToBka goOMaITHeTo 3aaHUS HalpaBIeHa
Ha OTpabOTKy YMEHUI pemeHus
npodeccHOHANBHBIX 3aa4. JlomaniHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3yUYEHHOMY B pa3zelie
" IlnarHOCTHKAa HOHHOTO COCTaBa
TETJIOHOCHUTENSI B CUCTEMaX XUMHUKO-
TEXHOJIOTUYECKOT0 MOHUTOPHUHTA" MaTepuany.
JIOTIOTHUTEIIBHO CTYICHTY HEOOXO0AUMO
H3YYUTh JTUTEPATYPy U pa3zoOpaTh MPUMEPHI
BEITIOJTHEHUS TTOOOHBIX 3amaHuid. [IpoBepka
JTIOMAIITHETO 33/IaHUs TIPOBOIUTCSI IO
MIPeCTaBICHHBIM TUCHBMEHHBIM padoTaM.
H3yuenue mamepuanog 1umepamypHoix
UCHOYHUKOB:

[1], cTp. 230-281
[4], cTp. 6-15
[5], ctp. 60-73

4 CucTeMsl yrnpaBieHus 20.4 0.4
BOJIHBIM PEXKHUMOM Ha
TOC u ADC
4.1 CucTeMsl yrnpaBieHus 20.4 0.4

BOJHBIM PEXKUMOM Ha
TOCu ASC

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: V3ydenne
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"CucTeMbl yIpaBIeHUS BOJHBIM PEKUMOM Ha
T3Cu ADC"

Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka AOMAaINTHETO 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUH pereHus
npodeccnoHANBHBIX 33/1a4. JlomanHee 3a1aHue
BBIIA€TCA CTYAECHTaM 110 U3YYEHHOMY B pasjene
"CucTeMbl yIpaBICHUS BOJHBIM PEKUMOM Ha
TOC u ADC" marepuaiy. JIOMOJTHUTEIEHO
CTYACHTY HEOOXOIUMO U3yUUTH JTUTEPATYPY U
pa3o0paTs MpUMEPHI BRITOTHEHNS TTOTOOHBIX
3aganuil. [I[poBepka toMamiHero 3agaHus
MIPOBOJIUTCS MO MPEACTABICHHBIM NHCEMEHHBIM
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pabortam.
H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[4], ctp. 29-43
[5], cTp. 74-99

OKCIITyaTanus CHCTEM
XUMHUKO-
TEXHOJOTUYECKOTO
MOHHTOPHHTA

17.9

0.4

7.5

5.1

OKCIITyaTanus CHCTEM
XUMHUKO-
TEXHOJIOTUYECKOTO
MOHI/ITOpI/IHF a

17.9

0.4

7.5

Iloozomoeka K nabopamopnoii pavome: J1iist
BEITIOJTHEHHS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEOO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[aud BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "DKcIyaranus CUCTEM XUMHUKO-
TEXHOJIOTUYECKOT0 MOHUTOPHUHTA" MaTepHuany.
Iloozomogka domauinezo 3adanua:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUI peleH s
npogeccHOHANBHBIX 3a1a4. JloMmanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"DKcIutyaTauus CUCTEM XUMUKO-
TEXHOJIOTHYECKOTO MOHUTOPHHTA" MaTepHaty.
JIOTIOTHUTETRHO CTYICHTY HEOOXOANMO
U3YYUTh JTUTEPATYPY U Pa300paTh MPUMEPHI
BBITIOJTHEH U TTOJI00HBIX 3aganuid. [IpoBepka
JTOMAIITHETO 3aIaHusl IPOBOIUTCSI 1O
MPECTAaBICHHBIM TUCBMEHHBIM paboTaM.
Iloozomogka pedhepama: B pamkax
pedepaTHBHO# YacTH CTYACHTY HEOOXO UM
MIPOBECTH 0030p JINTEPATYPHBIX HCTOYHHKOB IO
BEIOpPaHHOW TeMe, KOMIUIEKCHO OCBETHTh
BOTIPOC B COOTBETCTBHH C TeMOH pedepara,
MOJITOTOBUTH MIPE3CHTAINIO IS BBICTYIDICHUS
0 pe3ysbTaTaM pabOThl HA CEMUHAPCKOM
3aHATHH. B kadecTBe TeM pedepaTa CTYICHTY
MIPeUIaraloTCs CIeAYIOINe BAPHAHTHI:
Camocmoamenshoe usyuenue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"DKCIuTyaTanus CUCTEM XUMHUKO-
TEXHOJIOTUIECKOT0 MOHUTOPHUHTA"




Iloozomoska K KOHmMPOLHOU pabome:
W3yueHune MaTepHaoB Mo pas3ueity
DKCIUTyaTalus CHCTEM XUMHKO-
TEXHOJIOTUYECKOI'0 MOHUTOPUHTA U MOJITOTOBKA
K KOHTPOJIBHOI1 pabote
H3yuenue mamepuanos 1umepamypHblx
UCHOYHUKOG:

[1], ctp. 126-131, cTp. 160-178

[3], cp. 18-22, cTp. 37-39

[5], cp. 34-59
Ok3aMeH 34.0 - - - - - 0.5 - 335
Kypcogoii mpoexr (KIT) | 36.0 - - - 16 - 0.3 15.7 -
Bcero 3a cemecTp 180.0 16 16 32 16 2.0 0.8 59.7 335
Hroro 3a cemecTp 180.0 16 16 32 18.0 4 0.8 93.2

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktuyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU IO KyPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIBTAIIMU MO KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctuiuinael, CP — camocrositennbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble NOHAMUA U MEPMUHbL CUCTEM XUMUKO-IEXHOL02UYeCKO20 MOHUMOPpUHad

1.1. CuctemMbl XUMHKO-TEXHOJIOTMYECKOT0O MOHUTOPUHIA — OCHOBHBIE 0JI0’keHHsI. Kommieke
TEXHUYECKUX CPEJICTB CUCTEM XHMMHKO-TEXHOJIOTMYECKOTO0 MOHUTOPHUHTA

OOume cBeleHUs O CYLIECTBYIOUIMX CHCTEMAaX XUMHMKO-TEXHOJOTMYECKOTO MOHUTOPHHIA
KadyecTBa TersioHocuTelst. CTPyKTypa CUCTEM XUMUKO-TEXHOJIOTHYECKOro MoHUTOpuHra. [lepeuens
Y Ha3Hau€HHE OCHOBHBIX MOACUCTEM U OCHOBHBIX KOMIIOHEHTOB CXTM. IIpuHIMIIBI TOCTPOEHUS U
ATanbl CO3AAHUS CHCTEM XHMHKO-TEXHOJIOTMYECKOTO MOHHUTOpUHTA. OTIWYME CHCTEM XUMHUKO-
TEXHOJIOTUYECKOT0 MOHUTOpPHHra OT cucreM xumuyeckoro KoHTposnd. CXTM kak oO0bexT
NPOCKTHPOBaHUSA. Buapl paboT, BBHIMOTHAEMBIX MPH TMPOCKTUPOBAHUH CHCTEM XUMHKO-
TEXHOJIOTUYECKOTO ~ MOHMUTOpHHra. OnTUMH3aLus TEXHOJOTMH  IMPOEKTUPOBAHUS  CUCTEM
MoHuTopurra. Kiaccupukanuss o0BbeKTOB MO HWH(GOPMAIMOHHONH MOITHOCTH. PeXuMbl paboOTHI
TEXHUYECKHUX CPEICTB CHCTEMbl MOHMTOpUHIra. [IpMHIUMIBI MOCTPOEHUS] COBPEMEHHBIX CUCTEM
XHUMHKO-TEXHOJIOTHYECKOTO MOHUTOpHHTa. DYHKIMOHAIBHBIE TPYNIBl TEXHUYECKUX CPEACTB.
Texnuueckue xapakrtepuctuku cpeactB CXTM. JlocToMHCTBa W HENOCTATKU COBPEMEHHBIX
AQHAJIM3aTOPOB XUMHUYECKOTO0 KOHTPOJs. OCHOBHBIE METOIbI, MCIOJB3YyEMbIC IJIsl ONPEACICHUs
o0miero opranudeckoro yriepoaa. IlpuHuun nedcTBus aHanu3aTtopa OOIIErO OPraHUYECKOIro
yriepoga. DOTOMETpHUYECKHE aHaTM3aTOPBl OIpPENEeNICHUs KPEMHECOJEPKAHHS, IKECTKOCTH,
0COOEHHOCTH HUX OKCIUTyaTalMu. Pa3HOBUAHOCTH KOHIAYKTOMETPUYECKHX aHAJIMU3aTOPOB C
NOCEIYIOMUM pacdeToM pH, KOHIEHTpamuu aMMuaka. AMIEPOMETPHUYECKHE aHaIHU3aTOPbI
OIpeNieNIeHUs] PAacTBOPEHHBIX B BoJe ra3oB. OOuMe CcBeACHUS O MNPOrPaMMHO-TEXHMYECKHX
KOMILJIEKCaX, UCTIOIB3YEMBIX B CHCTEMaX XMMHKO-TEXHOJIOTHYECKOTO MOHUTOpUHTA. TpeboBaHus K
BuaaMm odecrreuennss CXTM..

2. Huoicenepnule pacuemsvl 8 cucmemax XuMuKo-mexnoi02udecko20 MOHUMoputaa

2.1. lmxeHepHbIE pacyeThl B CHCTEMAX XUMHUKO-TEXHOJIOTHYECKOTO MOHUTOPUHTA

TexHonornueckne aropuTMbl aHan3a cocTosiHus BoaHoro pexuma TOC. OueHka cocTosIHUS
BOJHOTO peXuMa C MHCIOJIb30BAaHUEM HHJIEKCAa KadecTBa. [ paHM4YHBIE YCIOBHUS IIpU
MaTeMaTUYeCKOM OIMCAaHUU MHJIEKCa KayecTBa COCTOSHHUSA BOJHOIO pEXuMa. YpaBHEHUS
B3aMMOCBS3M pPa3JMYHBIX II0OKa3aTeJlled KadecTBa BOJHOIO pEKMMa. BiMsHHME THUIOBBIX
BO3MYIICHUI Ha I0Ka3aTeJId KauecTBa BOJHOrO pexkuma. KocBeHHOe ompe/iesleHne KOHIEHTPALuu
CBOOOJHON YIJIEKUCIIOTHI IyTeM Jera3aluu mpoObl. PacnpeneneHne KOHLEHTpAMM MPUMECH IO
TpaKTy HHEproOi0Ka B CTAllMOHAPHBIX M HECTALMOHAPHBIX yciaoBusX. CtaTucThueckas oOpaboTka
pE3yJNbTaTOB aHajdM3a W KOCBEHHOI'O OINPENENICHUs IOKa3aTelsl KadecTBa TETUIOHOCUTEIS.
OCHOBHBIE CTATHUCTUYECKHE BEJIMYUHBI, UCIOJIb3yeMblE AJII OLIEHKH PEe3yJlbTaTOB XMMHUYECKOTO
aHaJIN3a.

3. JHuazsnocmuka uOHHO20 COCMAB8a MEenOHOCUMENS 8 CUCMEMAX XUMUKO-MEXHOI02UUECKO20
MOHRUMOPUHSA

3.1. JImaraocTrika HOHHOT'O COCTaBa TETIIIOHOCHUTEIIS

OO111e 3aKOHOMEPHOCTH COCTABJICHUSI MOJIENIeH HOHHBIX PABHOBECHI BOJHBIX PaCTBOPOB. YUeT
o0pa3oBaHUsl B BOJHOM DPAcTBOPE HMOHHBIX Map. AJTOPUTM AMArHOCTUKH aHWOHHO-KaTHOHHOTO
cocraBa TerioHocuTens. OnTUMHU3auUsa J03UPOBaHMs aMMMaKa IO MOAJEPKaHUI0 HOPMHUPYEMOTO
3HayeHus: pH. ANTropuTM KOCBEHHOTO pacueTra HOHHBIX IpuMeceil B 00OpabaTbiBaeMoit
IIPOJYBOYHOM BOJE MApOreHepaTopa, PEreHEpPalMOHHBIX W OTMBIBOYHBIX BOJAX HWOHUTHBIX
¢unbTpoB.  OCHOBHBIE  JOMYIIEHUS NpPU  JAUATHOCTUKE AHUOHHO-KaTHOHHOTO  COCTaBa
TerioHocuTens. KocBeHHOe onpeneneHne aHMOHOB CUIIBHBIX KUCIIOT B IIEPECUYETE HAa XJIOPUJ-HOH.
KocBenHoe onpeneneHre KOHIEHTPAaluy THApPa3suHa U1 aMMHUaKa.
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4. Cucmemvwi ynpasnerus 600HbiM pedxcumom Ha TOC u AIC

4.1. Cucremsl ynpaBiieHusi BOJHBIM peskuMoM Ha TOC u ADC

OyHKIHUOHATIBHBIE  3aJa4d  aBTOMATHYECKHUX CHUCTEM PEryJUpOBaHUS  JI03UPOBAHUEM
KOppeKTUpyIomuX peareHToB. OOIIMe CBEACHHS O CBOWCTBAX KOPPEKTHPYIOIIMX PEareHTOB.
TunoBble CXeMbl BBOJIA THApPA3MHA M aMMHaKa B OCHOBHOHM IIUKII 3HEProOsioka. TUIOBBIE CXEMBbI
BBOJIa KOMILJIEKCHBIX PEarecHTOB Ha OCHOBE OPTaHMYECKUX COCTUHEHHH. TeXHOIOrMuecKrue cXeMbl
ABTOMATHUYECKOTIO JO3WPOBAHUSI PEAreHTOB. DKCIEPUMEHTAIbHOE MCCICIOBAHUE CTAaTUYECKUX U
JTUHAMHYECKUX CBOMCTB OOBEKTa JO3MPOBAHHS KOPPEKTHPYIOIIMX peareHToB. MccienoBaHue
BIIMSIHUSI TUIOBBIX HAPYIIEHWW BOJHOIO pEXMMa Ha JIMHAMHYECKHE CBOWCTBA aHAJIU3aTOPOB
XUMHYECKOTO KOHTpOJs. TexHuueckas pealu3alus CHUCTEM YIpaBICHHS J103UPOBAHHEM
KOPPEKTUPYIOIIUX PEareHTOB..

5. Dxcnayamayus cucmem XumMuko-mexrHoa02u4ecko20 MOHUmMoOpuH2a

5.1. DkcrutyaTanusi CUCTEM XUMUKO-TEXHOJIOIMYECKOI0 MOHUTOPUHTA

CoBpeMeHHOE COCTOSIHUE CHCTEM XMUMUKO-TEXHOJIOTHYECKOI0 MOHUTOPHUHIA U MEPCIIEKTUBBI UX
pa3Butus. HopmupoBaHue M CHCTEMBI XHMHKO-TEXHOJIIOTHYECKOTO MOHUTOpHHTra. OOOCHOBaHUE
BbIOOpa mpuOOpHOl u3MepuTenbHOH 06a3bl. OCOOEHHOCTH HKCIUIyaTallMM CHCTEM XHUMHKO-
TEXHOJOTMYECKOI0 MOHUTOPUHIAa Ha pa3iauuHbiX sHeproodbektax TOC m ADC. PesynbraThl
7a00paTOPHBIX M TMPOMBIIUIEHHBIX MCCIEJOBAaHUN CHCTeM MOHUTOpUHIa. IIpombliuieHHas
peau3anus CUCTEM XMMUKO-TEXHOJIOIMUECKOI0 MOHUTOPUHIA. AHAIU3 MPOMBIIUIEHHBIX JaHHBIX
9KCIUTyaTalldd CUCTEM MOHUTOpHUHIa. CpaBHEHHE NPOMBIIUICHHBIX M J1a00OpPaTOPHBIX JIaHHBIX.
['pagyupoBka, kanuOpoBKa M NOBEPKA TEXHUYECKHX CPEJICTB CUCTEM MOHHUTOPHHIA B YCIIOBHUSX
paboueil cpesibl SHEPTOOIOKOB TEMIIOBBIX IEKTPOCTAHIHH.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Cratnyeckas ontumuzanus. be3ycioBHas ctaTuueckas ONTUMH3ALUSI XUMUKO-
TEXHOJIOTMYECKHUX IPOIIECCOB;
2. PacueT MaTemMaTH4ecKOi MOJAEIN BOAHOM yacTu mapoBoro 6apabaHHOTo KOTia mpu
JIBYXCTYIIEHYaTOM MCIapEeHNH;
3. CocraBieHue MaTeMaTHYeCKUX MoJieNieil Ha OCHOBe aMIUpHUecKux hopmyin. Meton
JMHeapu3aliy annpoKCUMAMOHHBIX (popMynn. MeTol HAMMEHBIINX KBAJPaTOB;
4. OueHKa aieKBaTHOCTH MaTEMaTUYECKON MOJIENH;
5. Pacuer yctpoiicTBa oT60pa mpod BoabI U apa. Pacuer koamvecTBa OXJIaXK1ar0IIeH BOIbI;
6. AHUINTHYECKOE NCCIIEI0BAaHUE TNHAMUKH paclpeNeeHUs] KOHIICHTPAIui IPUMECH U
pEeareHToB MO TPAKTY IHEProOIIOKa;
7. MatemaTnyeckoe MOAECINPOBAHNE HOHHBIX PAaBHOBECUN B MUTATEILHON BOJE
NPUMEHUTEIBHO K SHEProOI0KaM ¢ IPSIMOTOUHBIMU KOTIaMHU;
8. Cratuctuueckas 06paboTka pe3yabTaroB. CTaTUCTHUYECKAst 3HAUMMOCTb KO PHUIIMEHTOB
KOPpEJSLINY;
9. Onpenenenne aKTUBHBIX ONTHUMAIbHBIX HATPY30K JJIs1 S3HEPTrOoOIOKOB;
10. PacueT KoHIIEHTpaIHil TpUMeECe 10 TPaKTy SHEProdIoKa ¢ UCIOJIb30BAHUEM
CTaTMYECKHUX MaTEMaTUYECKUX MOJEIEN;
11. KoppensaunonHusiil anaims. OnpeneneHue ypaBHEHUS PErPECCUH;
12. Onpenenenne aHATUTUYECKON 3aBUCUMOCTH. OLIEHKA PE3yIbTaTOB U3MEPEHUH 110
kputepusM 3Haunmoctu. Kpurepuit [Tupcona, @umepa n CtproieHTa;
13. MaTtemMaTHuecKoe MOJIeTMPOBaHUE HOHHBIX PAaBHOBECUI B 00€CCOICHHON BOJIE
MPUMEHUTEIBHO K pab0oTe KATHOHUTHBIX U aHUOHUTHBIX (PUIIBTPOB;
14. Pacuer n3MeHeHUs1 KOHIIEHTPALMKU IPUMECH B KOTIIOBOM BOJIE U B HACHIIIEHHOM Tape IpH
CTYNEHYAaTOM U3MEHEHUH €€ COJIEPKaHUs B IUTATEIbHON BOJIE U IIPU PA3NMYHBIX POAYBKaX;
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15. MaremaTnueckoe MOIEIMPOBAHUE HOHHBIX PABHOBECUI B KOTJIOBOM BOZIE
MPUMEHUTEIBHO K dHEproOokaM ¢ 6apabaHHBIMU KOTJIaMU;

16. Pacuer MmaTreMaTHYECKOI MOJIENIM BOJTHON YaCTH MAapoBOro OapabaHHOTrO KOTIa MpH
OJIHOCTYIIEHYaTOM MCIIAPCHUH.

3.4. Tembl 1a060paTOPHBIX padoT
1. JTabopaTtopHas pabota 1 MccnenoBanue BIUSIHUS pEeKUMA TO3UPOBAHUS HA KAYE€CTBO
TEIIOHOCHUTEJIS;
2. JIaboparopHas pabota 7 M3yueHue TMHAMUKH CUCTEMBI JO3UPOBAHUS KOPPEKTUPYIOLIETO
peareHTa B 00pabaTpiBaeMyto BOJY;
3. JTabopatopHas pabota 2 M3ydyeHne BIUsHUS pacxoia o0pabaTeiBaeMOl BOJIBI HA KAUYECTBO
TEIIOHOCUTEJIS;
4. JIaboparopnas padota 4 3yuenue BIusHUS KaueCTBa MOJMUTOYHON BOJIbI HA PEKUM
JIO3UPOBAHUS PEarcHTa;
5. JlabopaTtopHas pabota 8 M3yueHue cucteMbl JO3UPOBAaHUS KOPPEKTUPYIOLIETO peareHTa B
ABTOMATUYECKOM pexXHMe paboThl YCTAHOBKH;
6. JlabopaTopHas pabota 3 M3yueHue BIusHUS TEMIEpATyphl aHaIU3UpyeMoit cpenbl Ha pH
CUJIBHO pa30aBlIEHHBIX IIETOYHBIX PACTBOPOB;
7. JlabopaTtopHas pabota 6 M3yueHue cucteMbl JO3UPOBAaHUS KOPPEKTUPYIOLIETO peareHTa B
PYYHOM peKkUMe PabOThl YCTAHOBKU;
8. JlaboparopHas pabota 5 AHAUIUTUYECKOE U IKCIIEPUMEHTAIILHOE OMPE/ICIICHIE
KOHIIEHTPAIllMU aMMHaKa Ha OCHOBE U3MEpPEHUH 3JIEKTPOIIPOBOJHOCTH IpsiMoit u H-
KaTHOHUPOBAHHOW MPOOBHI.

3.5 KoncyabTauuu

Ayoumopuwie KoHCYIbMAyUU O Kypcosomy npoekmy/pabome (KIIP)

1. KoHcynpranuum HampaBieHbl Ha BBIIOJHEHHE pa3lielioB KypCOBOTO MPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelns). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJIbTallMM pa30uparoTcss HauOoJiee BaKHbIE 4YacTH pACUETHBIX 3aJaHUil pasjena
"OCHOBHBIE IOHATHS U TEPMUHBI CUCTEM XUMHUKO-TEXHOJIOIMYECKOIO0 MOHUTOPUHTa"

2. KoHcymbramuu HampaBJeHbl Ha BBHIMOJIHEHHE pa3felioB KYpPCOBOTO IMPOEKTa IO
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelns). B paMkax 4YacoB Ha TIpyNIOBbIE
KOHCYJIbTallMM pa30uparoTcss HauOoJiee BaKHblE 4YacTH PACUETHBIX 3aJaHUil pasjena
"MHXeHepHbIe pacyeThl B CUCTEMAaX XUMHUKO-TEXHOJOTMYECKOr0O MOHUTOPUHTa"

3. Koucynpranmmu HampaBleHbl Ha BBIOJIHEHHE pa3lelioB KYpPCOBOTO IMPOEKTa IIOA
PYKOBOJICTBOM HAacTaBHMKa (IperojaBaTelns). B paMkax 4YacoB Ha TIpyHIOBbIE
KOHCYJIbTAllMM pa30uparoTcss HauOoJiee BaKHblE 4YacTH PACUETHBIX 3aJaHUil pasjena
"JlnarHOCTHKa MOHHOT'O COCTaBa TEMJIOHOCUTEINS B CUCTEMAX XUMHUKO-TEXHOJOTHYECKOTO
MOHUTOpHHra"

4. KoHCynbTaluu HampaBieHbl Ha BBIMOJIHEHUE pa3lelioB KYpCOBOTO IPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH PACUETHBIX 3aJaHUM paszzena
"Cucremsl yrpaBieHUs BOOAHBIM pexuMoM Ha TOC u ADC"

5. KoHcynbranuu HampaBieHbl Ha BBIIOJHEHHE pa3/eloB KypCOBOTO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pacUeTHBIX 3a/JaHuil pasnena
"DKcrulyaTalusi CHCTEM XMMUKO-TEXHOJIOTMYECKOT0 MOHUTOPUHTA"

I pynnosvle koncyromayuu no pazoenram oucyuniunbvl (I'K)
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1. OO6cyxneHue mMaTepualioB Mo Kekcam paszena "OCHOBHbBIE NOHSATHS U TEPMUHBI CHCTEM
XUMHMKO-TEXHOJIOTHYECKOI0 MOHUTOPHHTa"

2. OOcyxneHne MarepuanoB Mo Kedcam pasnena "HMHkeHepHbIe pacueTsl B CHCTEMax
XUMHUKO-TEXHOJIOTNYECKOT0 MOHUTOpUHTIA"

3. OOcyxneHne MarepuaioB Mo Kedcam pasgena "J[marHocTuka MOHHOTO —COCTaBa
TEIUIOHOCHUTENS B CUCTEMAX XUMHKO-TEXHOJOTMYECKOT0O MOHUTOPHUHTa"

4. OOcyxaeHre MaTepraloB 1o keiicam paszena "CUCTEMBI yIpaBIeHUS! BOJHBIM PEXKUMOM
Ha TOC u ADC"

5. OOcyxneHue MarepualioB MO Keiicam pasnmena "DKCIulyaranus CHUCTEM XHMHKO-
TEXHOJIOTHYECKOT0 MOHUTOPUHTIa"

HUnousudyanvuvie koncyromayuu no Kypcogomy npoemy /pabome (UKKII)

1. Koucynpranuu npoBoasrcs 1o paszaeny "OCHOBHbIE TOHSTHSI U TEPMUHBI CUCTEM XHUMHUKO-
TEXHOJIOTMYE€CKOT0 MOHUTOPHUHTA"

2. Koncynbranuu mnpoBoasrcs no pasaeny "HHkeHepHble pacueThl B CHUCTEMaX XHMHKO-
TEXHOJIOTHYECKOTO MOHUTOPUHTA"

3. Koncynbranuu npoBoAsTcs 1no pazaeny "JlnarHocTuka HOHHOTO COCTaBa TEIJIOHOCHUTEIS B
CHUCTEMaX XMMHKO-TEXHOJIOTHYECKOTO MOHUTOpUHTA"

4. KoncynbTanuu npoBoAsTca Mo pazaeny "CHCTeMbl YIpaBlieHHsS BOJHBIM PEXKHUMOM Ha
TOC u ADC"

5. Koncynprammu  mpoBOASTCS MO pazneny  "OKCIUTyaTanusi — CHCTeM  XHUMHKO-
TEXHOJIOTHYECKOTO MOHUTOPUHTA"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

3 Cemectp
Kypcosoii npoexT (KIT)
Temsbl:
- 1.Pa3paboTka cuCTeMbl XUMUKO-TEXHOJIOTHYECKOTO MOHUTOPUHTA HEHTPATbHO-KUCIOPOAHOTO
BOJIHOTO PEKMMa MapOCHIIOBOTO OJIOKa ¢ MPAMOTOYHBIM KOTIoM TOC. 2.PazpaboTka CUCTEMBI
XUMHKO-TEXHOJIOIMYECKOT0 MOHUTOPUHIAa aMMHAYHO-I11€JI0YHOTO BOJHOTO peXMMa MapOCUIOBOTO
6s10ka ¢ 6apadbanasiM koTiioM TOC. 3.Pa3paboTka CUCTEMBI XUMHKO-TEXHOJIOTHYECKOTO
MOHUTOPHHIa AMMHAYHOTO BOJIHOTO PEKMMa Mapora3oBoro 0J1oka ¢ AByXKOHTYpHBIM KoTiaoM TOC.
4.Pa3paboTKa CHCTEMBI XUMHKO-TEXHOJIOTHIECKOTO MOHUTOPHUHTa AMMHUAYHO-IIIEIIOYHOTO BOJHOTO
pekuMa ¢ 103upoBaHreM TpuHaTpuiipochaTa B 6apabaH KOTIa MaporazoBoro 6yioka ¢
TPeXKOHTYpHBIM KoTI0M TOC. 5.Pa3paboTka cHCTEMBI XUMUKO-TEXHOJIOTUIECKOTO MOHHUTOPHHTA
Mop(honrHOBOTO BoiHOTO pesknma 6;10ka BBOP nHa ADC. 6. Pa3zpaboTka cucTeMbl XUMHUKO-
TE€XHOJIOTMYECKOI0 MOHUTOpPUHTa OJ10Ka HeWTpasnbHOro BogHoro pexxuma PBMK na ADC.
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens 1-6 7-8 9-10 | 11-14 | 3auerHas

Pa3nen 1 2 3 4 3amura
KypCOBOTO KYpPCOBOTO
MPOEKTa MPOEKTa

O0BeM 25 25 25 25 -
pasnena, %

Brimonnenusid | 25 50 75 100 -
00BeM
HapaCcTaIOIIM
utorom, %

Howmep paznena | Pasnmen xypcoBoro npoekra

1 Pa3zpaboTka cucTeMbl XUMHKO-TEXHOJIOTHYECKOTO MOHUTOPHHTA KadecTBa
BOJIbI M TIapa
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N

Pa3paboTka cuctembl ynpaBiaeHHs] BOJHO-XUMHUYECKHM PEKUMOM

w

Pa3zpaboTka MareMaTH4eCKOW MOJIEIH COCTaBa BOJIBI [0 TPAKTY dHEProbdIoKa

Pa3paboTka QyHKIMOHAIBHBIX CXEM XMMHKO-TEXHOJIOTHYECKOTO
MOHHTOPHHTA, YIIPABICHUS BOJHO-XUMUYECKUM pexkumoM, PI13 u
crienuuKanum
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena O1leHOYHOE CPEeSICTBO
JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
3aruraHupPOBaHHBIE PE3YJIbTAThl OOYYCHHS 0 TUCIUTUINHE Konasl
COOTBETCTBUH C
(B cOOTBETCTBUHU C pazjesioM 1) HWHJIUKAaTOPOB n3.1)
1/2]3]4]5
3HaTh:
OCHOBBI JJUArHOCTUYECKHUX PACUYETOB B CUCTEMaX XUMHUYECKOTO TectupoBanue/IH)eHEPHBIC pacUeThl B
KOHTPOJISI U YIIPABJICHUS BOJAHBIMU PEKUMaMU U pabOTOM CHCTEMAaX XMMHKO-TEXHOJIOTHYECKOTO
BOJIOIIOAITOTOBUTENBHBIX YCTAHOBOK B TEINIOIHEPT€TUKE; METO/IbI N/1-2nk-1 + MOHUTOPHUHTA
pacyeToB COCTaBa TEINIOHOCUTEIISI HA OCHOBE MaTePUAIIbHBIX
OaJIaHCOB Y HOHHBIX PaBHOBECUI
MPUHIUIIBI TOCTPOCHUS CUCTEM XMMHUKO-TEXHOJIOTHYECKOTO TectupoBanne/CUCTEMBI YIIPaBICHUS
MOHUTOPHHIA, BKIIFOYAsl CHCTEMbI YIIPABIICHUS BOJHBIMU V21 + BOJIHBIM pexuMoM Ha TOC u ADC
pexuMaMu Ha 6a3e COBPEMEHHBIX MATEMATUUYECKUX METOJIOB U
CPEJICTB MPUMEHSIEMBIX Ha TEIUIOBBIX M ATOMHBIX 3JIEKTPOCTAHITUSAX
OCHOBBI U CPEICTBA MATEMATHYECKOTO MOICIMPOBAHUS BOTHO- TectupoBanre/OCHOBHBIC TOHATHS H
XUMHUYECKUX TPOLIECCOB N1-2nk-1 + TEPMUHBI CHCTEM XUMHKO-
TEXHOJIOTHYECKOTO MOHUTOPUHTA

YMeTh:
(dbopMynupoBaTh LIEIH U 33]Ia4H UCCIIEeI0OBAaHUI NP pa3paboTKe KonTponbHas pabota/Ikcmyaranus
CHUCTEM XMMHUKO-TEXHOJIOTUYECKOTO MOHUTOPHUHTA, BEIOUPATH U CHCTEM XMMHKO-TEXHOJIOTHYECKOrO
CO3/1aBaTh KPUTEPHUU OIICHKH 00bEMOB XHMHUYECKOTO KOHTPOJIIS B MOHUTOPUHTA
Pa3IMYHBIX PeKUMax pabOThl SHEPTETHUECKOI0 000pYI0BaHUS;
(dbopMynHpoBaTh 3a/1aHUS HA MPOSKTUPOBAHUE CHCTEM N1-2nk-1 + +
MOHUTOPUHTA, TIPEJIaraTh MEPOIIPHUSATHS 110 YIyUIIEHUIO
AKCIUTyaTallMOHHBIX XapaKTEPUCTUK TEXHUUYECKUX CPEICTB
CUCTEMBI, TIOBBITIICHUIO HAJIEKHOCTH PAOOTHI YIHEPTETUIECKOTO
000py/IOBaHUS B IIEJIOM
MIPOBOJIUTH CAMOCTOSITEILHBIE UCCIIEOBAHUS B 00JIACTH CUCTEM KontponbHas pabota/IxcruryaTarus
XUMHUKO-TEXHOJIOTMUYECKOTO MOHUTOPUHTA KauecTBa N1-2nk-1 + | cHCTeM XMMHKO-TEXHOJIOTHYCCKOTO
TETUTOHOCHUTEJIS, OIICHUBATH U MIPEACTABIISITh PE3YJIbTAThI MOHHUTOPHHTA
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BBITIOJTHEHHOU padOoThI

MMPOBOAUTDH MHXCHCPHBIC PACYCTBI B CUCTCMAX XUMUYCCKOT'O
KOHTPOJISL ¥ YITPABJICHHUS BOJAHBIMU PESKUMAMHU Ha Pa3TIMIHbBIX
HEProoOBEKTaX

NJI-2nk-1

KonTtponsHas padora//lnarnoctuka
MOHHOTO COCTaBa TEIUIOHOCUTEIIS B
CHUCTEMAaX XUMHUKO-TCXHOJIOTHYCCKOT'O
MOHUTOPHHIa
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. JInarHoCTHKa MOHHOTO COCTaBa TEIUIOHOCUTENS B CUCTEMAaX XUMHKO-TEXHOJIOTHIECKOTO
monutopunra (KontposnsHas pabora)
2. mxeHepHbIe pacyeThl B CUCTEMaX XMMUKO-TEXHOJIOTMYECKOTO0 MOHUTOPHUHTA
(TectupoBanue)
3. OcHOBHBIE MOHATHS U TEPMHUHBI CUCTEM XMMUKO-TEXHOJIOTMYECKOTO0 MOHUTOPHHTA
(TectupoBanue)
4. Cucrems! ynpasienus BoaabM pexumoM Ha TOC u ADC (TectupoBanue)
5. DKcmtyaraius CUCTEM XUMHUKO-TeXHOoJIorndeckoro Mmouutopunra (Konrponsnas padora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBJIETCS IPUIIOKEHNEM b.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
[IpubaBienne OawioB MPOMEXKYTOYHOM aTTECTAlMM W TEKYIIEW aTTeCTalluu IJIsl TMOJy4YeHUS
HUTOTOBOH OIIEHKH

Kypcosoii npoexm (KI1) (Cemecmp Ne3)
BhicTaBieHHE UTOTOBOM OIICHKHM OCYILECTBIICTCS IyTeM INpHOABICHUS OalIOB MPOMEKYTOYHOMH
aTTEeCTallUU U 3aIUTH KypPCOBOU pabOTHI

B numnioMm BBICTaBIsE€TCA OLIEHKA 3a 3 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Jlapun b.M. , bymryes E.H. - "OcHOBBI MaTEMaTHYECKOTO MOIECTUPOBAHUS XUMUKO-
TEXHOJIOTHYECKHUX IporieccoB 00paboTku TeruioHocuTens Ha TOC u ADC", 3aarenbeTBo:
"N3natenbckuit tom MOU", Mocksa, 2016 - (311 c.)
http://e.lanbook.com/books/element.php?pll_id=72251,;

2. Jlapun b.M., bymyes E.H.- "OcHOBBI MaTEMAaTUYECKOTO MOICIIUPOBAHUS XUMHKO-
TEXHOJIOTHYECKHUX IMporeccoB 00paboTku terioHocutens Ha TOC u ADC", U3narensctBo: "MOU",
Mocksa, 2017

https://www.studentlibrary.ru/book/ISBN9785383011584.html;

3. Eromuna, O. B. CuctemMbl XUMHUKO-TEXHOJIOTHYECKOTO MOHUTOPHUHTA : y4eOHOEe TTocoOue 1Mo
Kypcam "XuMuueckuit KOHTpoib TerioHocuTeneit", "Ipununs! 3¢ pekTuBHOrO yripaBieHus
TE€XHOJOTMYECKUMH MPOLIECCaMU B TEIIJIOOHEPreTUKE, TEIIOTEXHUKE U TerorexHoorusx" / O. B.
Erommna, Har. uccnen. yu-t "MOUN". — M. : U3n-Bo MDU, 2013. — 48 c. — ISBN 978-5-7046-
1401-2.

http://elib.mpei.ru/elib/view.php?id=5006;
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4. Erommna, O. B. MIH)xeHepHBIE pacyeThl B CUCTEMAX XUMHUKO-TEXHOJIOIMYECKOTO MOHUTOPUHTA :
yaeOHoe mocobue mo Kypey "[IpuHnumns! 3¢ (PEeKTUBHOTO YIpaBICHHS TEXHOJIOTHIECKUMHU
IIpOLIECCaMU B TEIIJIOIHEPIeTUKE, TEMNIOTEXHUKE U TEINIOTEXHOJOTUAX " 110 HAIIPABIICHUIO
"Temnosnepreruka u Terorexuuka" / O. B. Erommna, Ham. uccnen. ya-t "M3OUW". — M. : U3a-Bo
MDBU, 2013. — 48 c. — ISBN 978-5-7046-1402-9.

http://elib.mpei.ru/elib/view.php?id=5005;

5. UccnenoBanue cUCTEM 103UPOBAHMSI KOPPEKTUPYIOIIUX PEAr€HTOB C IPUMEHEHUEM
ABTOMATUYECKUX aHATN3aTOPOB XUMUYECKOTO KOHTPOJIS : COOPHUK JTaOOPaTOPHBIX paboT Mo Kypcy
"CUCTeMbl XUMHKO- TEXHOJIOTMYECKOT0 MOHUTOpHHTA" poduist "TexHoaorus BoAbl ¥ TOIUIMBA B
sHepreTuke" 1mo HarmpasiaeHuto "Termnosnepreruka u Terorexuuka’ / O. B. Erommna, B. O.
Sposoii, M. I1. Hazapenko, U. A. Tab6akos, Ham. uccnexn. yu-t "MOU". — M. : U3a1-80 MDU, 2017.
—76 c.— ISBN 978-5-7046-1824-9.

http://elib.mpei.ru/elib/view.php?id=9900.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

2. Buaeokondepenruu (Maitaa, Coepmxas, BK u np);

3. MasterSCADA;

4. SmathStudio;

5. AutoCAD/ T Flex CAD (Bepcus asist 00y4aromuxcs U mperoaaBareeii);

6. OPC cepsep MAPK-9000.

5.3 UnTepHeT-pecypcsl, BKJIIOYas npogeccuoHaIbHbIE 02351 TaHHBIX U HH()POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3za naHHbIX ’)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

5. DnekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

6. ba3za nannbix Web of Science - http://webofscience.com/

7. ba3za nannbix Scopus - http://www.scopus.com

8. HaumonasbHasi 3J1eKTpoHHasi 6ubanoTteka - https://rusneb.ru/

9. Kypnaasl Institute of Physics (IOP), Beitnkoopuranus - https://iopscience.iop.org/

10. DaexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. MopTaa oTKPHITHIX AaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

12. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

13. HauuoHaIbHBIIi mOpTAaJI OHJIAlH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
14. O¢puunanbHblii caiiT @eaepasbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTHpPOBAHUIO H
mMeTpoJioruu - http://protect.gost.ru/

15. OrkpbITas yHuBepcuterckas nupopmannonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopun, Ocnamenne
HAHMEHOBAaHHE
Y4eOHbIe ayIUuTOpUN B-411, Yuebnas CTOJI IIpENIoAaBaTes, CTOI
JUIA IIPOBEIEHUS nabopaTopus KOMITHIOTEPHBIN, CTYJI, TIIKA( JJIS OJIEMKIBI,
JICKUMOHHBIX 3aHATUN | «BplUMCIUTENBHBIN LHEHTP KOMIIBIOTEPHAs CETh C BBIXOAOM B
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U TEKYIIEro KOHTPOJIS

TBT»

HuTepHeT, MyIbTUMEIUIHBINA TPOESKTOP,
3KpaH, JO0CKa MapKepHas, 10CKa MapKepHast
NepeIBUKHAS, KOMITbIOTEp MePCOHANBHBIH,

KOHJIULIMOHED

VYueOHbIC ayAUTOPUHN
JUISL IPOBEJICHUS
MPAKTUYECKUX
3ansatuii, KP u KII

B-411, YuebHas
naboparopus
«BBIYuCIUTENbHBINA LICHTP
TBT»

CTOJI IIPENOIaBaTeNsl, CTOJ
KOMITBIOTEPHBIH, CTYI, KA JUIS OIEHKIbI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, MyJIbTUMEIUUHBIN IIPOEKTOP,
JKpaH, I0CKa MapKepHasi, I0CKa MapKepHas
IIepEeABUKHAS, KOMIIBIOTEDP NIEPCOHAIIBHBIN,
KOHIULIMOHED

VY4eOHble aynuTopun
U1 IPOBE/ICHUS
nabopaTOpHBIX
3aHATUN

B-418, YuebHo-HayuyHas
nabopatopust "CUCTEMBI
XUMUKO-
TEXHOJIOTUYECKOTO
MOHUTOPUHTA BOAHOTO
TerjoHocurens"

Kpecio pabouee, paboyee MECTO
COTpYIHUKA, CTOJ, CTYJ, TyMOa,
KOMITbIOTEpHAs CETh C BBIXOJOM B
WNuTepuer, 1abopaTOpHBINA CTEH,
MHOTO(QYHKIIHOHATBHBIN IICHTP,
o0opynoBaHue AJsl SKCIIEPEMEHTOB,
TEXHUYECKas arapaTypa, KOMIbIOTED
MIePCOHAIbHBIN

VY4eOHble ayuTopun
JUI IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTalluu

B-411, YucOHnas
nabopaTopus
«BpryncauTenbHbINA LIEHTP
TBT»

CTOJI MIPENoIaBaTelis, CTOJ
KOMITBIOTEPHBIHN, CTYII, IKad A OJICHKIbI,
KOMITBIOTEPHAS CETh C BBIXOJOM B
WuTepHer, MynbTUMEIUIHBIN POESKTOP,
JKpaH, JOCKa MapKepHas, J0CKa MapKepHast
nepeBUKHAS, KOMITbIOTEp EPCOHANIbHBIH,
KOHJTUITUOHED

Ilomenienus st
CaMOCTOSITEIIbHOMN
paboThI

HTB-303, JleknuoHHas
ayIUTOPUS

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
IIACbMEHHBIN, BEIIAIKA JJIs OJEXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

TTomemenust misa
KOHCYJIbTUPOBAHUS

B-413/1, Kabuner
cotpynHukoB kad. "TOT"

CTyJ, WKad st XpaHEHNUs HHBEHTapsI, CTOJ
IUCBMEHHBIN, XOJI0IUJIBHUK

TTomemenust misa
XpaHeHus
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

B-417, Ilomemenue
y4e0HO-BCIIOMOTaTeIbHOTO
nepconana kag. "TOT"

Kpecio pabouee, pabodyee MECTO
COTPYIHUKA, CTOM, CTYH, mKad s
JIOKYMEHTOB, IIKa( U1sl XpaHEHUs
WHBEHTapsI, KOMIILIOTEPHAsI CETh C

BBIXOZIOM B IHTEpHET, JOCKa MapKepHasi,
MHOTO(QYHKIIMOHATBHBIN IIEHTP,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHIUITHOHEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CucrteMbl XUMUKO-TeXHOJIOrnYeckoro monutopuara Ha TOC u ASC

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-1 OcHOBHBbIE MOHATUS U TEPMUHBI CUCTEM XUMHUKO-TEXHOJIOTHYECKOTO MOHUTOPHHTA
(TectupoBanue)

KM-2 UnxeHepHble pacyeTsl B CUCTEMAaX XMMHUKO-TEXHOJIOTHYECKOro MoHuTopuHra (TectupoBaHue)

KM-3 JIuarHocTuka HOHHOTO COCTaBa TEIUIOHOCUTENS B CUCTEMAaX XUMHUKO-TEXHOJIOTHYECKOTO
monuTopunra (KontponbsHas pabora)

KM-4  Cucremsl ynpasienust BogHbiM peskuMoM Ha TOC u ADC (TectupoBanue)

KM-5 Okcmyaranus CHCTEM XUMUKO-TeXHOJIorndeckoro MouuTopunra (Konrponsnas padora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Munexc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 7 10 12 14
KM:
1 OcHOBHBIE IOHATHS U TEPMUHBI CUCTEM XUMHUKO-
TE€XHOJIOTMYECKOI0 MOHUTOPUHTA
CucreMbl XUMUKO-TEXHOJIOTHYECKOTO MOHUTOPUHIA —
11 OCHOBHbIE 10J10KeHUsI. KOoMIUIeKe TeXHU4EeCKUX + +
CPEICTB CUCTEM XUMHUKO-TEXHOJIOTUYECKOTO
MOHHMTOPHHTA
2 WHXeHepHBIE pacueThl B CUCTEMAaX XUMHKO-
TE€XHOJIOTMYECKOT0 MOHUTOPUHTA
21 WHXeHepHBIE pacyeThl B CUCTEMAaX XUMHKO- +
TE€XHOJIOTMYECKOT0 MOHUTOPUHTA
3 JlnarHocTrka HOHHOTO COCTaBa TEIJIOHOCUTEIS B
CUCTEMAX XMMHKO-TEXHOJIOIMYECKOIO0 MOHUTOPHHIA
3.1 JlnarHocTHKa MOHHOTO COCTaBa TEIJIOHOCUTENS +
4 CucreMsl ynpasieHust BOAHbIM pexrumoM Ha TOC u
ADC
41 Cucremsl ynpaBiieHUs BOAHBIM pexxumMoM Ha TOC n + +
' ADC
5 DKcyaTalys CUCTEM XUMHUKO-TEXHOJIOTUYECKOTO
MOHHMTOPHHIA
51 DKcIlyaTalys CUCTEM XUMHUKO-TEXHOJIOTUYECKOTO +
MOHHMTOPHHIA
Bec KM, %: | 15 20 20 20 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

CucreMbl XUMUKO-TeXHOJIOrnYeckoro monutopuara Ha TOC u ADC

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIEeBA€MOCTH IO KYypPCOBOMY
NMPOEKTY:

KM-1 Pa3zpaboTka cuCTEMbl XUMUKO-TEXHOJIOIMUECKOIO0 MOHUTOPUHIA KAUECTBA BOJIbI U ITapa
KM-2 Pa3zpaboTka cucTembl yrpaBieHUs BOJHO-XUMHUYECKUM PEXKUMOM

KM-3 PazpaboTka MaTeMaTH4eCKOH MOJIEIH COCTaBa BOJBI IO TPAKTY IHEProdIoKa

KM-4 Odopmienne pacueTHO-MOSICHUTENILHOM 3aMUCKU U rpaduuecKkoro Marepuaia

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Homep Pa3nen kypcoBoro mpoekta/KypcoBoi paboThl KM: 1 2 3 4
pasjena Henens 6 8 10 14
KM:
1 Pa3paboTka cucTeMbl XUMHUKO-TEXHOJIOTHUECKOTO +
MOHHMTOPHHTA Ka4eCTBA BOJBI U IMapa
5 Pa3paboTka cuctembl yrnpaBiaeHHs] BOJHO-XUMUYECKIM +
PEKIMOM
3 Pa3paboTka MaTemMaTH4eCKON MOJIEIH COCTaBa BOJIBI IO +

TPaKTy SHEProOI0Ka

PazpaboTka pyHKIIMOHAIBHBIX CXEM XUMHUKO-
4 TEXHOJIOTMYECKOTO MOHUTOPUHTA, YIIPaBI€HUS BOAHO- +
XUMUYECKUM pexumoM, PI13 u cnermbukarmm

Bec KM, %: | 25 25 25 | 25
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