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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TIK-1 Cnocoben yuyacTBOBaTh B MPOBEACHUN XMMHYECKOTO MOHUTOPUHIA KauecTBa

TEIJIOHOCHUTENISI M B OPraHU3allii BOJTHO-XUMUYECKOTO PEKUMA YHEPTETHIECKOT0 000pyI0BaHUs
N/I-2 JleMmoHCTpUpYET MOHUMAHUE TPUHIIUIIOB TOCTPOCHUS CUCTEM XHUMHUKO-
TEXHOJIOTHYECKOTO MOHUTOPUHTA HA 00BEKTaX YHEPTETUKU

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. JInarHoCTHKa MOHHOTO COCTaBa TEIUIOHOCUTENS B CUCTEMAaX XUMHKO-TEXHOJIOTHIECKOTO
monuTopunra (KontpoabsHas padora)
2. lmxeHepHbIe pacyeThl B CUCTEMaX XMMUKO-TEXHOJIOTHYECKOTO0 MOHUTOPHUHTA
(TectupoBanue)
3. OCHOBHBIE MOHATHS U TEPMHUHBI CUCTEM XHUMUKO-TEXHOJIOTMYECKOTO0 MOHUTOPHHTA
(TectupoBanue)
4. Cucrems! ynpasienus BoaabM pexumoM Ha TOC u ADC (TectupoBanue)
5. DKcmtyatanus CUCTEM XUMHUKO-TeXHOJIoTndeckoro Mmouutopunra (Konrposbnas padoTa)

BPC nucuuminHbl

3 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
WNnunexe KM- | KM- | KM- | KM- | KM-
Paznen nucuunianHb KM: 1 5 3 4 5

Cpok KM: | 4 7 |10 | 12 | 14

OCHOBHBIC TIOHATHUS U TECPMUHBI CUCTEM XHUMUKO-
TCXHOJIOTHYCCKOT'0O MOHHUTOPHHTA

CucTeMbl XUMHKO-TEXHOJIOTHYECKOTO MOHUTOPHHTA —
OCHOBHEIC MMOJIOKeHUS. KOMITIEKC TeXHMYECKUX CpcaAcCTB + +
CUCTEM XUMHUKO-TCXHOJIOTMYCCKOIO MOHUTOPUHI A

I/IH)KCHepHLIC pacCUYCThI B CUCTEMAX XUMHUKO-
TEXHOJIOTHYCCKOT'0O MOHHUTOPHHT'A

I/IH)KCHepHLIC pacCUYCThI B CUCTEMAX XUMHUKO-
TEXHOJIOTHYCCKOT'0O MOHHUTOPHHT'A

I[I/Ial" HOCTHKA HOHHOI'O COCTaBa TCIINIOHOCHUTEIIA B CUCTEMax
XUMHKO-TCXHOJOTMYCCKOI0O MOHUTOPUHI A

I[I/Ial" HOCTHKA HOHHOI'O COCTaBa TCIIJIOHOCHUTEIIA +

Cucremsl ynpasieHus BOAHbIM pexumoM Ha TOC u ADC




Cucremsl ynpasieHus BOOHBIM pexxkuMoM Ha TOC u ADC + +

:‘)KCHHyaTaHI/IH CUCTEM XUMHKO-TEXHOJIOTHYCCKOI'O
MOHUTOPHHTA

9KCHJIyaTaL[I/I$I CUCTEM XMMHKO-TCXHOJOIMYCCKOI'O
MOHUTOPHHTA

Bec KM: | 15 20 20 20 25

$OO611as yacte/J1J1s1 MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoekTa

3 cemectp
Beca KOHTpOIBHBIX MeponpusTHii, %o
Paznen muciuInivHbl Hunexe KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 6 8 10 14
Pa3paboTka cucteMbl XUMHKO-TEXHOJIOTHYECKOTO MOHUTOPHUHTA +
KayecTBa BOJIbl U Iapa
Pa3paboTka cuctemsl yrpaBieHHs] BOJHO-XUMHUYECKUM PEKUMOM +
Pa3paboTka MareMaTH4eCcKO MOJIETN COCTaBa BOJIbI 110 TPAKTY +
SHEprooOoKa
Pa3paboTka QpyHKIIMOHAIBHBIX CXeM XHMUKO-TEXHOJIOTHYECKOTO
MOHHMTOPHHTA, YIPABIECHUS BOJIHO-XUMUYECKUM pexkumoM, PII3 u +
crenupuKanum
Bec KM: | 25 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLIUILINHE
[1K-1 N-2nk1  JdemoncTpupyer | 3HATh: OCHOBHbIE IOHATUS U TEPMUHBI CUCTEM XUMHUKO-TEXHOJIOTUYECKOTO
IIOHMMAaHHE IIPUHLIMIIOB | OCHOBBI U CPENICTBA MoHuTopuHra (TectupoBanue)
IIOCTPOCHUS CUCTEM | MaTeMaTHYECKOI0 WHxeHepHble pacueThl B CUCTEMAaX XUMHKO-TEXHOJIOTHYECKOTIO

XUMHKO-TEXHOJIOTHYECKOT O
MOHMTOPHUHIa Ha OOBEKTax
SHEpPreTUKU

MOJIETIUPOBaHUs BOJHO-
XUMHUYECKUX IPOLIECCOB
OCHOBBI JUarHOCTUYECKHUX
pacueToB B cUCTEMax
XUMHUYECKOTO KOHTPOJIS U
yIpaBJIEHUS BOJHBIMU
pexumMamMu U paboToin
BOJIOIIO/AITOTOBUTEIBHBIX
YCTaHOBOK B
TEIUIOPHEPTETUKE; METOIbI
pacueToB cocTaBa
TEIJIOHOCHUTEJNSI HA OCHOBE
MaTepHabHbIX 0aJIaHCOB U
MOHHBIX PaBHOBECHUH
IIPUHLIMIIBI TOCTPOEHUS
CUCTEM XUMUKO-
TEXHOJIOTMYECKOI0
MOHHUTOPHHIA, BKIIIOYast
CHCTEMBI YIIpaBJICHUS
BOJHBIMU pPEeKUMaMH HA
0a3e COBpEMEHHBIX
MaTEeMaTHYECKUX METOJIOB U

MouuTopunra (TectupoBanue)

JIMarHoCTHKa HOHHOTO COCTaBa TEIIOHOCUTEIISI B CHCTEMAaX XUMHUKO-
TeXHOoJIornueckoro Mouuroputra (KonrposnbsHas padora)

Cucremsl ynpasnenust BogHbIM pexxumoM Ha TOC u ADC (Tectuposanue)
OKcIuTyaTalus CUCTEM XMMHUKO-TEXHOJIOTMYECKOr0O MOHUTOPUHTA
(KonTposbhas paboTta)




CpEeACTB IPUMEHIEMbIX Ha
TEIUIOBBIX U aTOMHBIX
AJIEKTPOCTAHIIUAX

YMers:

MIPOBOJIUTH
CaMOCTOSITENIbHbIC
HCCIIEI0BaHMs B 001acTu
CUCTEM XUMUKO-
TEXHOJIOTUIECKOTO
MOHHUTOPHHIa KayecTBa
TETUIOHOCHUTEJISI, OLICHUBATh
Y TIPEJICTABIATh PE3YIbTaThI
BBITIOJIHEHHON pabOTHI
(dbopMynupoBaTh LEIH U
3a/1a4y UCCIIENOBAHNN NIpU
pa3paboTKe CUCTeM XUMHKO-
TEXHOJIOTUIECKOTO
MOHHUTOPHHTA, BEIOUPATH U
CO3/1aBaTh KPUTEPUH OI[CHKH
00bEMOB XUMHUYECKOTO
KOHTPOJISI B pa3IMYHBIX
pexuMax paboThl
HHEPTEeTUIECKOTO
00opynOBaHUs;
dhopmynupoBaTh 3ajaHUS HA
MIPOEKTUPOBAHHUE CHCTEM
MOHHTOPHHTA, ITPeJIaraTh
MEPOTPHSITHSI 110
YITYYIICHUTO
IKCILTyaTaIMOHHBIX
XapaKTEPUCTHK
TEXHUYECKUX CPEJICTB
CHCTEMBI, TIOBBIIIICHHUIO




HaJe)KHOCTH pabOThI
HEPreTUIECKOTO
000pyIOBaHUS B IIEJIOM
MPOBOJIUTh HHKCHEPHBIC
pacyeTsl B CUCTEMAaxX
XUMHAYECKOTO KOHTPOJIS U
YIIPaBJICHUS BOJAHBIMU
PEKUMaMH Ha Pa3IHYHBIX
IHEProoOBEKTAX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. OcHoBHBI€ IOHATHS U TEPMHUHBI CUCTEM XUMHUKO-TEXHOJIOTHYECCKOI'0
MOHHUTOpPHUHIA

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIBHOT0 MeponpuATHs: [I[po1oKUTETLHOCTD TECTA - 35 MUHYT;
Pabora BeInoOIHAETCS MUHAUBUYaIbHO

Kparkoe conepxanue 3a1aHus:
TectupoBaHue OPUEHTHPOBAHO HA IIPOBEPKY 3HAHUH 1O pa3aeny “OCHOBHbIE OHITUS U

TCPMHUHBI CUCTCEM XHUMHKO-TCXHOJIOTHYCCKOI'O MOHI/ITOpI/IHFa”

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI n cpeacTBa 1.Kak OLICHHUTH I/IH(i)OpMaI_[I/IOHHYIO MOIIHOCTb CUCTCMbI
MAaTCMaTU4YCCKOro MOACIUPOBAHUA XHUMHUKO-TCXHOJIOTHYCCKOT'O MOHI/ITOpI/IHFa?
BOJHO-XHUMHWYCCKUX ITPOLCCCOB

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "0TINYHO" BBICTaBISIETCS €CIIM 3aJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHkKa "XopoIo" BEICTaBIISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJJaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-2. Un:keHepHBbIE pacyeThbl B CHCTEMAaX XHMHKO-TEXHOJIOITH4eCKOro MOHUTOPHHTIa

®opmbl peanusanun: [lucemennas padbora

Tun koHTpoILHOrO Meponpusitus: TectupoBanue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHusi KOHTPOJBHOIO MeponpusaTHsA: [IponoKUTENBHOCTE TECTUPOBAHMSA
cocTaBisieT 35 MUHYT; paboTa BBIMOIHAETCS MHAUBUAYAIBHO CTYJEHTOM IO BapuaHTam

Kpartkoe cogep:xxanue 3aganus:
TecTupoBaHre OPUEHTUPOBAHO HA MPOBEPKY 3HAHUU M0 pazaeny “VHxeHepHbIe pacueThl B
CHCTEMaX XUMHUKO-TEXHOJOTHYECKOIr0O MOHUTOPHUHTA”




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh. OCHOBBI JAUArHOCTUYCCKUX

pacyeToB B crcTeMax
XUMHNYCCKOI'O KOHTPOJIA u
yIIpaBJICHUS] BOJHBIMU PEKUMAMHU
u paboroit

BOAOIIOATOTOBHUTCIIbHBIX
YCTAaHOBOK B  TCINNIOOHCPICTUKCE,

MCTOABI pacucToB CcoCTaBa
TCIIJIOHOCHUTCIIA Ha OCHOBC
MaTCpPpHUAJIbHBIX 0anaHCcOB n

HMOHHBIX PAaBHOBECUH

1.Kak u3meHuTcst coctaB mpoObl MUTATEILHON BOJBI C
J03UpOBaHUEM aMMHaka rnocie H-katnonuroBoro
¢unbTpa?

a) YBEJIMYUTCS KOHIIEHTPAIMsI HOHOB BOJIOPO/Ia

0) YMEHBIIIUTCS] KOHIICHTPAIIUS HOHOB XJIOpa

B) YBEJIMYHUTCS KOHLIEHTPALIUS HOHOB aMMOHHUS

OtBerT: a)

2.BribepuTe MpaBUIBLHBIN OTBET M OOOCHYHTE Balll
BEIOOD.

CoueraHus Kakux MoKa3areed KauecTBa MUTATEIbHON
BO/IbI HCTIOJIB3YIOT B KAUECTBE UCXOIHBIX JAHHBIX JUIsS
KOCBEHHOTO OIpeJIeJIeHHsI IPUMECEH B MUTATEIbHON
BOJIE:

a) yeIbHas 3JIEKTPOIPOBOJHOCTH MPOOBI MUTATEIHHOM
BOJIbI, Y/ICJIbHAS SJIEKTPONPOBOIHOCTH H-
KaTHOHUPOBAHHOM MPOOBI

0) yAelbHast 3JIEKTPONPOBOIHOCTh, KOHIIEHTPAIUsI HOHOB
HaTpHUS

B) pH, KoHIIEHTpalus aMMHuaKa

Otser: a)

3.Uto Takoe NOHHBIC PABHOBECHUS U B UEM UX OTJIMYHS B
¢unbrpare H-karnonnpoBanHo# npoOsI u B mpode 1o H-
¢dunpTpa?

4.ChopMypoBaTh OCHOBHBIE IOMYIICHUS TPU PacUeTe
KOCBEHHBIX TTOKa3aTeNel KauyecTBa MUTATEIbHON BOBI C
no0aBJIeHHEM aMMHUaKa

5.ANTOPUTM KOCBEHHOT'O pacyeTa OPraHu4eCKuX
COCIMHEHUI B TIEPETPETOM Iape KOoTja
CBEPXKPUTHUYECKOTO JaBJICHUS

Onucanue MKAJbI OLEHUBAHUS :

Ouyenxa: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "Xopoo" BHICTaBISETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHUE JJIS PEIICHUS 3a/1a4

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIISAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO




KM-3. /luarHocTuka HOHHOI'0 COCTABA TENMJOHOCHUTE/IA B CHCTEMAaX XUMHUKO-
TEeXHOJOTHYeCKOr0 MOHMTOPHHTA

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJBbHOro Meponpustusi: [IpogomKuTeabHOCTh KOHTPOJIBHOM
paboTsl coctapisieT 45 MuHyT. PaboTa BHIOMHSAETCS CTYACHTOM MHAUBUIYaJIbHO 110 BApUAHTaM.

KpaTtkoe conepkanue 3a1aHusi:
KontponbHas paboTa OpHEHTUPOBaHA Ha MMPOBEPKY 3HAHUI U YMEHHIA 1O pa3ieiny
“JlmarHocTMKa HOHHOT'O COCTaBa TEIIOHOCUTENS

KoHTposibHbIEe BONPOCHI/3aJaHUA:

YMeTb: NpPOBOAUTh HWHXKCHEPHbIC 1./laHO peleHne TMHaMUYECKOM MaTeMaTH4eCKOn
pacueTsl B CUCTEMAaX XUMHYECKOIO MOJIETIN PacIpeleIeHUs KOHLIEHTPALUA KPEMHUEBOU
KOHTpPOJIL U YIIPaBJIEHUS BOJHBIMU KHMCJIOTHI B KOTJIOBOU Boje. OnpenenuTb 3HaueHus
peKUMaMu Ha pa3IMYHBIX JUHAMHYECKHUX XapaKTEPUCTUK MaTEMaTHUYECKON MOJENH
HHEProoObEKTAX pacpeneneHns KOHIEHTPAUY KPEMHUEBON KACIIOTHI

2.0npenenuTh KOHIEHTPALMIO XJIOPUJIOB B MUTATEIbHOM
BOJIC HA OCHOBE MaTEMaTHYSCKOM MOJICIH HOHHBIX
PaBHOBECH B MUTATEIHLHON BOJE

3.JlaHo pelieHre TUHAMUYECKONW MaTeMaTUYECKOU
MOJIETIM pacIpeieieHUs] KOHIIEHTPAIIMU HOHOB HATPUsI B
KOTJIOBOM Bojie. OnpeAesiuTh KOHIICHTPALMIO HATPUsI B
KOTJIOBOH BOJIE

Onucanue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-4. Cucremsbl ynpasiaeHus BOAHbIM peskumoM Ha TIC n AIC

®opmbl peanusanuu: [lucbMenHas padora
Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue
Bec koHTpOBbHOrO Meponpustusi B BPC: 20

10




IIpouenypa mnpoBeaeHUsi KOHTPOJBHOr0 MeponpusaTHs: I[IpogomKUTENbHOCTh NPOBEACHUS
TECTUpOBaHUsl cocTaBisieT 35 MuHyT. PaboTa BBINONHAETCS HWHAMBUAYaJIbHO IO BapHaHTaM
3a/1aHus

Kparkoe conepxanue 3ajaHus:
TecTupoBaHie OPUEHTUPOBAHO HA IIPOBEPKY 3HAHUH MO paszaeny “CucreMsl ynpaBieHUs

BOJIHBIMU pexkuMmamu Ha TOC u ADC”

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: NPUHLUIIBI  OCTPOEHUS 1.Yto Takoe cuctema ynpaBiieHUsI BOAHO-XUMUYECKUM
CUCTEM XUMHKO- pexxuMoM? M3 KaKMX TEXHUYECKUX CPENCTB COCTOUT?
TEXHOJIOTMYECKOI0 MOHUTOPHHIA, 2.Br1bepuTe npaBUIIBHBIN OTBET U 0OOCHYITE Ball
BKJIIOYAsl CUCTEMBI YIPABIICHUSA BbIOOp. B cucteme ynpapienus 103upoBaHUEM
BOJHBIMU pEKMMaMu Ha 0Oase MOHOA3TaHOJIAMHUHA OCHOBHOM PETYJIMPYEMOM BEIIMUMHOMN
COBPEMEHHBIX  MaTeMaTH4YECKHX SBJIACTCS:
METO/IOB U CPEACTB NPUMEHSIEMBIX a) pacxoJ MOHO3TaHOJIAMUHA
Ha  TEIUIOBBIX W aTOMHBIX 0) KOHLIEHTpAIUsI MOHOATaHOJIAMUHA
AIEKTPOCTAHIMAX B) BesinuuHa pH

OrtgerT: B)

3.Br1OepuTe mpaBUIIBHBIN OTBET U 0OOCHYHTE BaIll
BBIOOD. B cucteme ympasienus 103upoBaHUEM
TUIpa3vHa BHYTPEHHUM BO3MYIIIAFOIIUM BO3JICHCTBUEM
SIBJISIETCSL:

a) pacxoj TuApa3uHa

0) KOHIICHTpAIIHsI KUCIIOPO1a

B) pacxoJl MUTATEILHOW BOIBI

r) BenmmunHa pH

OrtgerT: a)

4.BpiGepute npaBUIbHBIN OTBET U O0OOCHYHTE Balll
BbIOOp. B cucteme ynpapienus 103upoBaHHEM
¢dochaToB BHYTpEHHUM BO3MYIIAIONINM BO3/ICHCTBUEM
SBIISICTCSA:

a) pacxon docdaros

0) KOHILIEHTpaIUs HaTpUs

B) pacxoJi MUTATEIbHOW BOJIBI

I') yJeJbHas 3JeKTPONPOBOAHOCTD

OrtgerT: a)

5.CocTaBbTE M ONUIINATE CTPYKTYPHYIO CXEMY CHCTEMBI
JO3UPOBaHUsI MOHOATaHOJIaMKHA B TpakT Il koHTypa
ADC

Onucanue MKAJbI OIICHUBAHUA:

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-5. 3KCHJIyaTaIII/Iﬂ CUCTEM XUMHUKO-TEXHOJOI'NIECKOI0O MOHUTOPHUHI' A

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPoIBLHOr0 MeponpusaTus: KontponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHUsi KOHTPOJBHOr0 MeponpusaTHsi: [IpogoKUTEIHLHOCTh MPOBEACHHS
KOHTPOJIbHOM paboThl cocTaBisieT 45 MuHyT. PaboTa BBIMIONHAETCS CTYICHTOM WHIMBUAYAIBHO 110

BapHuaHTaM 3aJaHus

KpaTkoe conep:kanue 3a1aHusi:

KonrtponbHas paboTa OpHeHTHpOBaHA Ha MMPOBEPKY 3HAHUH 10 pa3aeny “DKCIuTyaTaus
CHCTEM XUMHUKO-TEXHOJIOTMYECKOr0O MOHUTOPUHTa”

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: IIpOBOAUTDH
CaMOCTOATCIIbHBIC UCCIICAOBAHUA B
obnactu CHUCTEM XUMHKO-
TEXHOJIOTHYECKOI'0O  MOHUTOpPUHIA
Ka4dycCTBa TCIIJIOHOCHUTCIIA,
OLICHUBATh n MNpEaACTaBJIATD

PE3YJIbTAThI BBIIIOJIHEHHOM pa6OTLI

1.CripoekTupoBaTh MOHUTOPHHT TPOOOOTOOPHON TOUKH
“nuTaTtenbHas BoAa’” ISl KOTJIOB CPEIHEr0 JaBICHUS
2.CripoeKkTupoBaTh MOHUTOPUHT IPOOOOTOOPHOM TOUKH
“neperpeTslil map” uIst KOTJIOB HU3KOTO JIaBJICHUS
3.CripoekTupoBaTh MOHUTOPUHT IPOOOOTOOPHOM TOUKH
“o0eccosneHHas Bojia” 17151 KOTJIOB CBEPXKPUTHYECKOTO
JIaBJICHUS

YMerb: ¢dopmynupoBaTh eI U
3aa4n UCCIeI0BaHuN npu
pa3paboTKe  CHUCTeM  XHMHKO-
TEXHOJIOTUYECKOT0 MOHUTOPHHTA,
BBIOMPATh W CO3/1aBaTh KPHUTEPHU
OLIEHKH OOBEMOB XMMHUYECKOIO
KOHTPOJISI B Pa3IMYHBIX PEKUMAax
paboThI HHEPreTHYEeCKOro
o0opynoBaHusi;  (GopMyIHpPOBaTh
3aJaHusi  Ha  NPOEKTHPOBaHUE
CHCTEM MOHUTOPHHTA, MpeJaraTh
MEpONPHUATHS 0  YIYYIICHUIO

SKCILTYyaTallUOHHBIX

XapaKTCPHUCTHUK TCXHUYCCKUX
CpE€aACTB CHUCTEMbI, ITOBBIIICHHIO
HaaCKHOCTH paGOTBI

HHEPreTHUECKOro o0Opy/lI0BaHUs B
LEJIOM

1.CpoexkTupoBaTh MOHUTOPUHT POOOOTOOPHOI TOUKHI
“nurTarenpHas BoAa” IJs KOTJIOB CBEPXKPUTHUYECKOTO
JTABIICHUS

2.CpoeKkTHpOBaTh MOHUTOPHHT IPOOOOTOOPHOI TOUKH
“HacCBIIIEHHBIN TIap” 17151 KOTJIOB BBICOKOTO JIaBJICHUSI

Onucanue MKaJbl OLICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BBITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1.Uctounuku Bxoauoi nnpopmarmu CXTM kauectBa Termmonocureneid Ha TOC u ADC

2. CucreMa XMMHKO-TEXHOJIOIMYECKOI0 MOHUTOPHHIA BOJHOTO TerioHocutens Ha TOC ¢
IPSAMOTOYHBIMU KOTJIAMU

3. 3amaua

HNonooOMeHHbI# GpuinbTp umeeT popMy 3aKpbiToro nuinuHapa. Haiitu paaunyc punptpa Tak,

YTOOBI NPH 32JaHHOM 00bEME MOBEPXHOCTh €T0 ObLIa HAMMEHbBIIIEH

IIpoueaypa nposenenus

[TpomoIKUTENBHOCTh OATOTOBKU CTYJAEHTA IOCIIE MOJIydeHHs] Ouiiera cocTaBiseT 1 4. Dx3ameH

IMPpOBOAUTCA 110 oueram.

1. Ilepeuens Komnemenyuit/uHOUKAMOpPo8 u KOHMPOAbHBIX 60NPOCOE NPOBEPKU PE3YIbHIAN 08

0C60€HUA 0ucuunﬂunbt

1. Komnerenuusi/Muaukarop: U-2nk-1 JleMoHCTpUpyeT NOHWMaHKUE TPUHIIUIIOB TIOCTPOCHUS

CUCTCM XHUMHKO-TCXHOJIOTHYCCKOI'O MOHHUTOPHHI'A HA 00BeKTax OHCPICTUKU

Bomnpocel, 3axanus
1.Uctounuku BxoaHoi nundopmannu CXTM
2.I1punnuns! u 3tamnsl nocrpoerust CXTM
3.1enu u 3amaun cozganus CXTM
4.CtpykrypHas cxeMa CXTM u ee onucanue
5.AHanu3 pacrnpenereHus IPUMECe 1Mo TPAKTy SHEProOI0Ka C yIeTOM 00pa3oBaHHUs
OTJIOXKEHUH HAa OCHOBE MaTepUaIbHOTO OallaHca Mo y4acTKaM TpaKTa
6.MaTtemaTtuueckas MOJIeTTb HOHHBIX PABHOBECUH B KOHJICHCATE U MUTATEIHHON BOJIE TIPH

aMMHAa4YHOM BOJHOM PEKUME. Wonnkli coctaB TemaoHocuTeass. OCHOBHBIC 3aKOHOMCPHOCTH 1

CTPYKTYpa MaTEMaTU4YECKOU MOJEIIH
7.011eHKa NOHHBIX PAaBHOBECHUM B KOHJIEHCATaX MpU HEUTPaIbHOM BOJHOM PEXKUME

MPUMEHUTEIHHO K SHEPTOOIOKY C MPSIMOTOYHBIM KOTJIOM. MIOHHBIH COCTaB TEMJIOHOCUTEIIS.
OCHOBHBIE 3aKOHOMEPHOCTH M CTPYKTYpa MaTe€MaTHIYECKON MOJIETH

8.Maremaruyeckasi MOJIeJIb HOHHBIX PABHOBECHH B KOTIIOBOM BOe MPH GochaTHOM peKrMe B
Oapabane kotia. Monnbli cocTaB TeruioHocuTesl. OCHOBHBIE 3aKOHOMEPHOCTH U CTPYKTYpa
MaTEeMaTHYECKON MOJCIIHN

9.Maremaruueckasi MOJIeJIb MIOHHBIX PAaBHOBECHH B KOTJIOBOM BOJIE TIPU TUIPATHOM PEXUME B
Oapabane kotTia. MoHHBIH cocTaB TerioHocuTensi. OCHOBHBIE 3aKOHOMEPHOCTH U CTPYKTYpa
MaTeMaTUYECKOH MOJIEITH

10.Maremartnueckast MOJIeJIb MOHHBIX PAaBHOBECUI C YUETOM HAJIMUUS OPTraHUYECKUX
COCTMHEHUH TIPUMEHHUTEIIBHO K SHEPro0I0KaM C MPSIMOTOYHBIMH KOTJIaMu. IOHHBII cocTaB
terioHocutenss. OCHOBHBIE 3aKOHOMEPHOCTH U CTPYKTYpa MaTeMaTUYECKOU MOJIENH
11.MaTteMaTrnueckoe MOICIUPOBAHNE HOHHBIX PABHOBECH B 00ECCOJICHHOM BOJIE
MpPUMEHHUTEIHHO K paboTe H-katnoHuTHBIX punbTpoB I crynenu
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12.Martematudeckas MOJIENb ABYXCTYIIEHYaTOr0 UCHAPEHUs IPUMEHUTENIFHO K BOJHOM YacTH
KOTJIa

13.Cnoco0s1 pacuyera pH 1 KOHIIEHTpalMyu aMMHaKa C Y4€TOM YTJIEKHCIOTHI U 0e3 yyera
YTJIEKUCIIOTHI

14.Cucrema XUMUKO-TEXHOJIOTHYECKOTO MOHUTOPUHIa BOAHOIO TeruioHocuTenst Ha TOC ¢
IPSAMOTOYHBIMU KOTJIAMH

15.Cucrema XUMUKO-TEXHOJIOTHYECKOTO MOHUTOPUHIA BOAHOIO TeruioHocuTenst Ha TOC ¢
OapabaHHBIMU KOTJIaMHU

16.Cucrema XUMUKO-TEXHOJIOTMYECKOTO MOHUTOPUHIA BOAHOIO TerutoHocuTenst Ha ADC ¢
BBOP

17.CucreMa XUMHKO-TEXHOJIOTHYECKOTO MOHUTOPHHTA BOJHOTO TETIJIOHOCUTENS Ha
[apora3oBbIX YCTaHOBKaX

18.Cucrema XMMUKO-TEXHOJIOTMYECKOTO MOHUTOPUHIA BOAHOTO TerioHocutens Ha ADC ¢
PEMK

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI

1.Be1GepuTe npaBUIbHBINA OTBET

[IpoGa nmuTarenbHOI BOABI IIEPE]l KOTIOM IMOCTYMAET Ha YCTPOUCTBO MOATOTOBKH MPOOBI Jaiee

noaaercs Ha mecTh mpuoopoB AXK u maboparopHslii KOHTpOJIb. Kakue neicTBus
NPEINPUHATH I 00ECTIEYeHUs pacXxoa MpoObl Ha Kax bl mpubop He menee 10 n/a?
OTtBeTsI:
a) YBEIMYHTH PACXO/]] OXJIAXKIAIOIICH BOJIBI
0) yOpaTh mocjue yCTpoHCTBa MOArOTOBKHU MpoOkI 1Ba mpudopa AXK
B) HU3MEHUTH AUAMETP NpoOOOTOOPHOMN TUHUN
BepHsiii oTBeT: 0)
2.BbibepuTe NpaBUIBHBIA OTBET
[Tpo6a koHIeHCaTa HACKIILIEHHOTO Mapa Mocje MPOXO0KICHHS Yepe3 YCTPOUCTBO MOATOTOBKU
npoOsl umeeT TeMieparypy pasHyto 35 °C. [loBbllieHHas TemnepaTypa npoObl CBsi3aHa C:
OTBeTsI:
a) OTCYTCTBHEM OXJIXKIAIOIIEH BOIBI
0) 3acopeHreM mpoOOOTOOPHON TUHUN
B) YMEHBIIIEHUEM PACXOa OXJIAKIAIOIIECH BOJIBI
BepHbiii 0TBeT: B)
3.Ha ocHOBaHWYM JaHHBIX aBTOMATHYECKOTO XUMHUIECKOT0 KOHTPOJIsi B CXTM BBISIBIICHO, YTO
oO1mras yaenbHas JIeKTponpoBoAUMOCTh koHaeHcaTa 3a KOH II crynenu 6onbiie, uem
HernocpencTBeHHo 3a bOY. Jlanuslii pakT roBopuT, 4TO:

OTBeThI:
a) 4aCTHUYHO OTKPHIT Oaiinac BOY
0) dunpTpsl BOY He ObLIM BhIBEIEHBI BOBPEMS HA PET€HEPALIHIO
B) IPUCYTCTBYIOT IPUCOCHI B KOHAEHCATOPE
BepHnpriii oTBeT: a)
4.Boi6epute npaBuibHbIE OTBETHI. K aleMeHTaM ycTpoiicTBa HOArOTOBKU MPOOBI OTHOCSATCS

OTBeThI:
a) TeTI00OMEHHUK
0) mpo6o0OTOOPHOE YCTPOKUCTBO
B) JApocceib
r) npo6ooT6opHas TpyOka
1) ITYIEP
e) puibTp
3) HHIUKATOP pacxoaa
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BepHurliii oTBeT: a), B), 1), €), 3)
5.BeiGepute npaBmibHBINA 0TBET. Opranu3aiius moaauy U MOATOTOBKU MPOOBI OTHOCHUTCS:

OTtBeTsI:
a) HIHKHEMY YPOBHIO CUCTEMbI MOHUTOPUHTA
0) cpeHeMy YPOBHIO CUCTEMbl MOHUTOPHUHTA
B) BEpPXHEMY YPOBHIO CUCTEMbI MOHUTOPUHTA
BepHriii oTBET: a)
6.B aBTOMaTH4eCKOI cUCTEME T03UPOBAHUS THIpa3iHa BHEIIHUM BO3MYILAIOIINM
BO3JICUCTBUEM SIBIISETCS
OTBeTHI:
a) Pacxon runpasuna
0) Konnenpanus kuciopoaa
B) Pacxon nurarensHON BOABI
r) Bennunna pH
BepHsiii oTBET: B)
7.B aBTOMaTU4ECKOM CUCTEME T03UPOBAHUS THPA3UHA OCHOBHOM PEryJIMpyeMOi BEIUYMHOU
ABIISIETCS
OTBeTHI:
a) Pacxon runpasuna
6) Konnenpanus kuciopoaa
B) Pacxon nurarenbHON BOABI
r) Benuunna pH
BepHsiii oTBeT: 0)
8.BribepuTe npaBuIIbHBIN OTBET. B cucTeme ynpapieHus go3upoBanreM (pochaToB BHEITHUM
BO3MYULIAIOLIUM BO3/IEUCTBUEM SIBIISIECTCSA

OtBeTsI:

a) pacxon docdaron

0) KOHILIEHTpALUs HATPUS

B) pacxoJl MUTATEIbHOW BOJIBI

I') yaeJbHas 3JeKTPONPOBOAHOCTD
BepHblii 0TBET: B)

II. Onucanue wikanvl oueHuganus

Ouenka: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHHH

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTn MaTepualia ecTh He3HAUUTEIbHBIC
HETOCTATKH

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Paborta BeIMOTHEHA B paMKax "MoporoBoro"”
ypoBHs. OCHOBHAS 4acTh 3a/IaHUS BHITIOJTHEHA BEPHO. HA BOIPOCHI YTIIYOJIEHHOTO YPOBHS

Oyenka: 2
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MPEUMYIIECTBEHHO HETPaBUIbHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

[IpubaBieHne OauIOB NPOMEKYTOUHOM aTTECTAlMM W TEKYIICH aTTeCTalluu I TOJydeHUS
UTOTOBOU OLIEHKU
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

3 cemecTp

®opma nposenenus: 3amura KII/KP
L Ilpoyeoypa 3auwgumuvt KIlI/KP

OreHka 3a KypcoBYyIO paboTy oIpeaensieTcsl B COOTBeTcTBHH ¢ [lonoskeHnem o GaimbHO-
perdTuHroBoi cucrteMe s cryaentoB HUY «MOW»

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakxmepucmuku 8vlnoiHeHus sHanus: PaboTa BbIIONIHEHA B paMKaX "MPOJIBUHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vlnoainenus 3nanus: PaboTa BeInmojHeHa B paMkax "6a3oBoro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu matepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/1aHUs BBITIOJHEHA BEPHO. HA BOIPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

BricTaBieHne UTOTOBOM OLEHKM OCYIIECTBISETCS MyTeM NMpUOABIIEHUs OaJlJIOB MPOMEKYTOUHON
aTTeCTallUU U 3allUThl KypCOBOI paboThI
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