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1. O6wan xapakTepucTuKa nporpaMmmbl

1.1. Llenb peanu3sauuu nporpammsbl

Llenb: coBeplueHCTBOBaHNE MMEILNUXCA KOMMETEHUUN Yy CrneumnanuctoBs B
o6nacTn TEXHONOMMYECKOro KOHTPOSS KayecTBa OypoOBbIX PpacTBOPOB; PacLUMPUTb
obnacTtu 3HaHUn BYpOBbIX CynepBan3epoB No HanpasBiEHUSIM:

- Knaccudukaumss u MeTtposiornyeckoe obecnedeHne obopynoBaHus aAnd
n3mepeHusa napameTpoB OYpoOBOro pacTeopa;

- METOAUKN N3MepeHNa napameTpoB BypoBOro pacTeopa;

- NPUHLMNbI Bbibopa cnuctembl 6ypoBoro pacteopa.

1.2. HopmaTtuBHasa npaBoBas 6a3a

lMporpamma paspaboTtaHa Ha OCHOBaHWW:

— ®epgepanbHoro 3akoHa «O6 obpasoBaHun B Poccurickon degepaunmn» ot
29.12.2012 Ne 273-03;

— npukasa MuHuctepctBa obpasoBaHusa n Haykun P® ot 1 uona 2013 r. Ne
499 «O6 yTBepxaoeHun [lopsgka  opraHu3auMm U OCYLLECTBIEHUS
obpasoBaTtenibHOM OeATENbHOCTU MO AOMNOSHUTENbHbIM  NPOdECCUOHANTbHbLIM
nporpaMmmamy;

— npodeccuoHanbHoro crtaHgapta 19.005 «bypoBon cynepBansep B
HedTerazoBon oTpacnu» (yTBepxgeH npukasom MwuHucTepcTBa Tpyda W
coumnanbHou 3awmTtbl Poccuinckon degepaumm ot 27 Hos6ps 2014 roga Ne 942H);

— YcTtaBa denepanbHOro rocyaapctBeHHoro dtogpketTHoro obpasoBaTesi.HOro
yupexaeHus Bbicwero obpasoBaHus «Camapckmii rocygapCTBEHHbIN TEXHUYECKUI

YHUBEpPCUTET», YTBEpPXOEeH npukasoMm MuHUCTEpCTBA HaAyKM W BbICLUEro
obpasoBaHusa Poccuvickon ®egepauum ot 20.12.2018 r. Ne 1216.
1.3. NMnaHupyemble pe3ynbTaTbl 00y4YeHus
Tabnuua 1.1

Koa n HaumeHoBaHue KOMNeTeHLUN HopmaTuBHbIN JOKYMEHT (Ha3BaHue,
PEeKBU3UTbI), HA OCHOBaHUM KOTOPOro

cchopmMynmpoBaHa KOMNeTeHLUs)

MK-1. KoopauHauus un ynpaeneHue paboTton
CEPBUCHBIX
oyposon nnowagke (A/03.6)

OypoBoro mu

nogpsioyvMkoB  Ha

MK-2. OnepaTMBHOE PYKOBOACTBO MEPCOHArIom
OypoBOro M CEPBUCHBLIX MOAPSAYUMKOB  NpU

- npocbeccuoHanbHbin ctaHgapT 19.005 «byposon
cynepBansep
(yTBEpXOEeH npukasom MwuHucTepcTBa Tpyga WU
coumanbHoM 3awmTbl Poccunckon depepaumm ot
27 Hoabpsa 2014 roga Ne 942H);

B HedTerasoson oTpacnun»

BO3HWKHOBEHWM HELWITaTHbIX W  aBapuiHbIX | - aHanu3 pbliHka Tpyaa.
cutyaumn (A/04.6)
Tabnuua 1.2
NK-1
3HaHuA YmeHus MpakTnyecknm onbIT
[NpakTnyeckoe B3anmopgencTeoBaTh C YrieHamu KoHTponb opraHusaumm npouecca

NpPUMEHEHNE 3HaHNN O
COBPEMEHHBIX BypOBbIX
pacTBopax: OLEHKa

3 PEKTUBHOCTH
WHXXEHEPHOro
COMNPOBOXAEHNS;
paccMoTpeHue
BOMPOCOB, CBA3AHHbIX C
OOrOBOPHBbIMYU
obsazarenbcTBamum.
TexHuka n TEXHONOTnA
OypeHnst HePTAHBIX U

paboyero konnekTnea 6yposow
Gpuragbl, NpeacTaBUTENSIMUI
CEPBUCHbIX NOAPSAHNKOB.
Wcnonb3oBaTb NporpamMmmHble
NpPOAYKTbl A1 MOHUTOPUWHra
napameTpoB bypeHus.

OueHunBaTb Ka4ecTBO
BbIMNONTHEHHBIX PaboT.
CnocoBHOCTb KBaNUUMpoBaHHO
N KOMMNETEHTHO OLIeHNBaTb
NpPaBUIbHOCTb PELLEHMIA N0
BblGOpy: TMNa GypoBOro pacTeopa,

OypeHusi CKBaXXMH B COOTBETCTBMM C
AOroBOPHbIMU 06A3aTeNbLCTBAMU
MeXay 3aka3vymkoM 1 OypoBbIM 1
CEpPBUCHBLIMM NoapsaYNKaAMN.
MoHuTOpUHT x0aa pabor,
KoopauHaums oencTBums
noapsaYnKoB NPy KOPPEKTUPOBKE
NPon3BOACTBEHHOIO Nnpouecca.
CornacoBaHue onepaTuBHbIX
peLeHnin, CMEHHbIX 3adaHWUi.
OueHka n noaTBepXxaeHne
BbIMOJTHEHHbIX 06BEMOB paboT
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ra3oBbIX CKBaXXWH.
lNepenoBble MeToabI
BbINOJSTHEHUSA paboT.
OducHble nporpaMmmebl
N nNpoYune nporpaMmMHble

TEXHOIOru NPUroTOBNEHUS,
00paboTKM XUMUYECKUMMU
peareHTaMmn 1 04YUCTKM BypoBOro
pacTBopa C Lenblo ux
onTUMM3aLUM NPU MUHUMATbHbIX

NMoapsOYNKOB.
KoHTponupoBaTh NpaBUnbHOCTb
n3MepeHns napameTpos BypoBOro
pacTBopa cneuuanMcTamm
noapsaHbIX opraHn3aumin no

NPOAYKTHI. 3aTpaTax Ha MX OCYLLECTBIEeHME, C | CONPOBOXAEHUIO BYpOBbIX
OcHosBbl Y4E€TOM COBPEMEHHbIX Hay4HbIX pacTBOPOB B COOTBETCTBUM C
Npon3BOACTBEHHOTO npegcraeneHun n 6esonacHoro OEeVCTBYIOLWMMY MeToANKaMMU.
MeHe)KMeHTa U cuctem | BegeHus pabor.
yrnpaBneHus
opraHusaumen
npoussoacTea u
TPYAOBbIM
KONMNEKTUBOM.
MNK-2
3HaHusA YMeHus MpakTnyeckun onbIT

WHCTpyKUumm no
npeaynpexgeHuio u
nukeMaaumu
OCMNOXHEHW 1 aBapui
npu GypeHnnN CKBaXKMH.
lMpaBuna no oxpaHe
Tpyaa B HEPTAHOM 1
rasoBon
NPOMBILLMIEHHOCTN.
OcHoBbl 6esonacHocTH
XU3HEedesaTenbHOCTH.

MporHo3upoBaTthb 1 Npegynpexaatb
BO3MO>HbI€ OCITOXXHEHMS MPU
OypeHun, NCXoast U3 hakTU4eCKomn
MHOpMaLIMKM O Ka4eCTBE OKa3aHus
YCNYT MO UHXEHEPHO-
TEXHOMOrMYeCcKoMy
CONpoBOXAEHUIO BYpPOBbIX
pacTBOPOB.

OdopmnaTtb crnykebHyro
OOKYMEHTALMIO C TOYHbIM
onncaHvem NpuU3HaKoB 1 BUAOB
BO3HMKAOLLMX OCMOXHEHWUI Npur
OypeHMM CKBaXXWHbI, AEACTBUN
OypoBon Gpuragpbl 1 pesynbTaTos
NVKBMAALMN OCNOXHEHUA U
aBapun.

MnaHvpoBaHue paboT noapsaYNKOB
Npv BO3HUKHOBEHUW HELLTaTHOW Unn
aBapuHOM CUTyaLun ¢ AOBEAEHVEM
CBOMX NMOMHOMOYUIA 4O NepcoHana
NnoapsiaYnKOB.

PaspaboTtka coBmMecTHO ¢
NoApPSAYMKOM OrNepaTMBHOIO NnaHa
nVKBUAaUMN aBapum u JOBEAEHNE
nnaHa Ao nepcoHana.

AHanus npuynH aBapuin, paspaboTka
MEePONPUATMI NO NPeaYNPEXaeHnIo
aBapun.

K ocBoeHuto

1.4. Kateropusa cnywaTeneu

nporpamMmbl

AonyckarTcs

niuua, wuMellme  Bbicluee

npodeccunoHanbHoe obpasoBaHue B HedbTeraszoBon cdepe. [JaHHas nporpamma
pekoMeHOoBaHa MoneBbIM cynepBansepam rno 6ypeHuio.

1.5. dopma 1 NPOAOIIKUTENILHOCTb OOY4YeHUsA, CPOK OCBOEHUA
dopma 0by4deHna: ovHas.
Cpok ocBoeHus: 24 yaca, B TOM yucne 23 yaca aygutopHon paboTbl, 1 yac -
Ha UTOrOBYIO aTTecTauuto.
MpogomknTenbHOCTb 0By4eHus: 3 aHS.

1.6. [lokymeHT o KBanudumkaumm
ObyuvatoLmmcs, ycnewHo OCBOUBLLMM NporpamMmMy, Bbl4aeTcs yaoCcToBepeHue
O NOBbIWEHNN KBanudukaunmn yctaHoBneHHoro obpasua.

2. OpraHusauymoHHO-nNeaarorm4eckue ycrnoBusi peanusaumm nporpaMmmbl
2.1. KappoBoe obecneyeHue
Peanusauus nporpamMmel obecneumBaeTcs npodeccopcko-
npenogaBsaTtenbckum coctasom Caml TV,
Tabnvua 2
lol7[e] CneuunanbHOCTb, MecTo paboThl, YyeHas HanmeHoBaHue
npenogasaTens NpUCBOEHHas [OIMKHOCTb CTeneHb, npenoaasaemMomn
/ Beaywero kBanudukaums no (ocHoBHOE MecTo y4yeHoe ANCLUMMITMHBI
cneynanvcra aunnomy paboTbl) (mo4eTHoE)
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3BaHue

Kosanb Makcum | CneumanbHOCTb oreoy BO K.T.H., O06opynoBaHMe N METOOUKM

EBreHbeBny «XNMnS, «CamMl'TY », OOUEHT M3MepeHNa napameTpoB
kBanudukaumns JoueHT kadenpbl GypoBoro pacTteopa
CKXUMUKY «BbypeHue HeTAHbIX

N ra3oBbIX CKBAXWUH»

KanuTtoHoB CneumansHOCTb ®re0y BO K.T.H., OueHka nepBUYHbIX 3HaHWI

Brnagumunp «PaspaboTka 1 «CamlTY», OOouUEeHT cnywarenen.

AnekceeBuny akcnnyartauus OOLUeHT Kadeapsl JlaGopaTopHble namepeHusi
HeTAHBIX U «BypeHune HedTAHBIX napameTpoB 6ypoBoro
ras3oBblX N ra3oBbIX CKBaXWUH» pacTBopa
MECTOPOXAEHUIN»,

KBanudgmkaums
KUHXEHEP»

HeyaeBa Onbra | CneumansHOCTb o0y BO K.T.H., JlaGopaTopHble n3amepeHusi

AnekcaHgpoBHa | «bypeHue «CamlTY», OOLEeHT napameTpoB 6ypoBoro
HeTAHBIX U OOLUeHT Kadeapsl pacTsopa.
ras3oBbIX «bypeHune HedTAHBIX Cuctembl 6ypoBbIx
CKBaXKMH, N ra3oBbIX CKBAXWH» pacTBOPOB N XUMUYECKNE
KBanudrkaums peareHThbl
«KUHXEeHep»

2.2.Y4yebHO-MeTOANYECKOE, UH(POPMaALMOHHOE U MaTepuasribHO-
TexHn4Yeckoe obecnevyeHmne NporpamMmmbl
[na npoBefeHns ayguMTOPHbIX 3aHSATUI UCMONb3YKTCA y4ebHble ayautopuu,
OCHAaLLEHHble TEeXHW4YeCKMMM cpeactBamum  ObydYyeHus  (MyNbTUMEOUNHBIM U
npes3eHTaLMoHHbIM 000pyAOBaHMEM) ANS NpeacTaBneHmst ydebHoON MHdopmMauun.
MomeweHns ana nabopaTopHbix paboT  obyyarwmxcs  OCHaLeHbl
cneunanbHon nabopaTopHon Mebenbto, 0b6opyaoBaHMEM M MHCTPYMEHTaMu Lnd
npoBeaeHnsa 3aHATUN.
OcHoBHas nuTepartypa
1. Mpen x. P., Dapnun . C. I'. CoctaB n cBonctBa GypoBbIX areHTOB
(MpombIBOYHBbIX XuakocTen): nepesog ¢ anrn. O.E. Ctonaposa. M.: Hegpa, 1985.
510 c.

2. MHCTpyKumna no akcnnyaTtaumn. BuckoammeTtp (BopoHka) Mapwa OFITE
Ne 110-10. - 2021. -1 c.

3. MHcTpykuna no akcnnyatauuun. OnpefeneHne coepXaHusa necka
OFITE Ne 167-00. — 2021. - 1 c.

4. MHcTpykumna no akcnnyataumn. PetopTHbin Habop 10 mn OFITE Ne 165-
10-1. - 2022. - 11 c.

5. MHcTpykuma no akcnnyatauuu. PoTauMoHHbIM BUcKo3umeTp. Mogenb
800 OFITE Ne 130-10. — 2020. — 18 c.

6. MHCTpyKumna no akcnnyataumu. PblyaxHble Becbl Ans onpeaeneHuvs
nnotHocTu noa aasneHnem OFITE Ne 100-70. — 2023. — 10 c.

7. MHCTpykuma no  aKkcnnyaTtauuu. YCTponctBa ans  onpeneneHus
yaenbHoro Beca OFITE Ne 115-00. — 2014. -4 c.

8. MHcTpykumna no akcnnyataumn. OunbTp-npecc ¢ MoAyreM AaBreHus
CO2 OFITE Ne 140-30. - 2013. - 18 c.

9. JlbiceHko KO. Peonorms wu rmgpaenuka OypoBbIX pacTBOPOB.
MpeseHnTaums. — Mi Swaco, 2021. — 109 c.

10. OBuuHHMKOB B.[1. BypoBble NPOMBLIBOYHbIE XMOKOCTU: Yy4ebHoe
noco6bwue / B.IN. OBunHHMkoB, H.A. AkceHoBa. — TiomeHb: TioMIHI'Y, 2022. — 308 c.

11. PykoBoactBo no OypoBbiM pacTtBopaM AN MHXEHEPOB-TEXHOSIOIOB.
Pepakuus 2.1. — Mi Swaco, 2021. — 1000 c.

12. PykoBoactBo no  akcnnyataumm  Becbl  nabopatopHble Bl
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moamndukaumn BJ1-120C, BJ1-220C, BJ1-320C. HI1MM0.005.003 P3. — CI16. — 2021. —
79 c.

13. PabokoHb C.A. TexHonornmyeckne >XuOKOCTU [ONs 3aKaHYMBaHUA U
peMoHTa ckBaxuH: MmoHorpacdwms / C. A. PabokoHb. — KpacHogap, 2022. — 274 c.
14. PasaHoB A.A. SQHumknonegusa no 6yposbiM pactsopam / A.A. PaszaHoB.

— OpeHbypr: JleTtonuck. — 2005. — 664.

[ononHutensHasa nutepatypa

1. NOCT 33213-2014 (ISO 10414-1:2008). KoHTponb napameTpoB
OypoBbIX pacTBOPOB B NPOMbICIOBbLIX yCNoBuAX. PacTBopbl Ha BOAHOW OcHoBe. - M.:
CrangaptuHgopm, 2015. - 75 c.

2. P 39-00147001-773-2004. MeToauka KOHTpOsis napamMeTpoB 6ypoBbIX
pactBopoB: yTB. OAO «bypeHue» 2004. — B3ameH P[ 39-2-645-81. KpacHogap:
00O «[lMpoceelieHne-tOM», 2004. — 136 c.

3. ISO 10414-1: 2022. KoHTponb GypoBbIX pacTBOPOB B MPOMbICIIOBbIX
ycnosuax. Yacte 1. PactBopbl Ha BogHoW ocHoBe. — Beea. 2008-03-15. —
3apeructpmpoBaH B PegepanibHOM areHTCTBE MO TEXHUYECKOMY PerysimupoBaHuio 1
meTponoruun, Pryr «CtaHaaptuHdopm» Ne 6360/ISO ot 31.08.2012. — 110 c.

3. CoaepxxaHue nporpamMmmsil

3.1. KaneHpapHbIn y4eOHbIN rpadumk
J13 — nekunoHHbIe 3aHATUSA
M3 — npakTnyeckune 3aHATUSN
JIP — nabopatopHas paboTa
CP — camocTtosTenbHasn paboTa
IMA — npomexyTodHasa aTTectayus
MNA — ntoroeasa arrecraums

Tabnuya 3.1
Buabl 3anatum 1 neHb 2 OeHb 3 AeHb WToro yacos
3 7,54 3y - 10,54
I-|3 0!5 Y - - 0,5 Y
JIP 5y 74 12 4
CP - - - -
MA - - - -
MA - - 1y 1y
Bcero yacos 24 4
3.2. Y4eOHbIK NnaH
Tabnuua 3.2
N HanmeHoBaHue Bcero | 13 n3 | NP | CP | ®opma dopma UA Kopn
n/n | AUCUUNIINHBI (v) () (4) | (w) (W) | DA KOMMeTeHLMU
(monyns), paspena/
NpPaKTUKK
(cTaxxnpoBKmM)
1. Moaynb 1. 11 - - - - - - MK-1
TeopeTuyeckasi YacTb
1.1 | OueHka nepBUYHbIX - - 05 | - - - MK-1
3HaHW cnywaTtenen
1.2 | O6opynoBaHue n 10.5 105 | - - - - - MK-1, MK-2
METOLMKN U3MEPEHNS
napameTpoB
GypoBoro pacteopa
2. Moaynb 2. PaboTa B 12 - - 12 - - - MK-1, MK-2
nabopaTtopHom
KoMmnnekce




2.1 | NabopaTopHble 7 - - 7 - - - MK-1, MK-2
namepeHuna
napameTpoB
OGypoBoro pacteopa

2.2 | Cuctembl 6ypoBbIX 5 - - 5 - - - MK-1, MNK-2
pacTBOPOB U
XMMmun4yeckue
peareHThbl

3. WNTorosas attectaumsa | 1 - -- - - - Tectuposanue | NK-1, INMK-2
Wtoro yacos 24 10,5 | 0,5 | 12 - - 1

4, Pa6bouune nporpammbl aucumuniuH (moayneun), popmbl aTrecTaumm u
oueHOYHble MaTepuanbl
4.1. Pab6ou4as nporpamma moayns «TeopeTnyeckas 4acTb»
4.1.1. CopepxaHue moayns
Tabnuua 4.1
HanmeHoBaHue CopgepxaHue gUCUMNIINHDbI, TeMbl N3 | N3 | NP | CP | ®opmallA
ANCLUUNJIUHBI, Iy | /9| ]y |/lu 4
TeMmbl
Pasgen 1.1. OueHka nepBMYHbIX 3HaHUI cnywartenen -
Tema 1. OueHka [MpoBeneHne BXogHOro TECTUPOBAHUS MO - 05 |- - -

nepBUYHbIX 3HAHWN
cnywarenemn

nNpoBepKe NePBUYHbLIX 3HaHU B 0bnactu 6ypoBbIxX
pacTBOPOB, XUMUYECKNE PeareHTbl, a Takke
nabopaTopHbIX M3MEPEHUN

Pasgen 1.2. O6opyaoBaHue n MeTogukn n3aMepeHns napameTpoB 6ypoBoOro pacteopa -

Tema 1. PyHKUMM OnuncaHne OCHOBHbIX (OyHKLMIA BYpOBOro 3 - - - -
BypoBoro pacTtsopa pacTBopa B NpoLecce CTPOUTENbCTBA CKBaXWHbI
N METOA4OB U3MEPEHMS ero NnapaMeTpoB
Tema 2. CpegncTtea nsmepeHusi, ucnbitaTenbHoe 3 - - - -
O6opynoBaHue ans obopyaoBaHue, BCriomoratesnbHoe
n3mepeHunsi obopyaoBaHue. NMoBepka, kanmbpoBka,
napameTpoB bypoBoro | attectaums. ConpoBoguTenbHas JOKYMEHTauus
pacTBopa Ha obopygoBaHue.
Tema 3. Yto Takoe akkpegutaums. OcHoBHas 1 - - - -
AkkpeguTaums nHdopmaLms o0 Npoueaype akkpeguTaumm
cTaumMoHapHom cTaumMoHapHon nabopaTtopum 1 NOYEMy Henb3s
naboparopuu aKKkpeaMToBaTh NOEBYH NlabopaToputo
Tema 4. OT60p Npob 3aBncMMoCTb ToYek oTbopa B LIMPKYNALMOHHON 2 - - - -
OIS ucnbiTaHnm CUCTEME OT Lernen UCMNbITaHUM 1 OT
TEXHOMNornyeckux onepaunn. BnuaHue mecra
oTbopa Ha napameTpbl pacTeBopa v rae
npaBurbHO oToMpaTtb Npoby. TpeboBaHms K
npobam — ob6beM, ynakoBka, MapknMpoBKa,
conpoBoguTenbHasi OKYMEHTauus.
Tema 5. KoHTponb KpaTkoe o3HakoMneHne ¢ HopMaTUBHbLIMU 15 |- - - -

napameTpoB 6ypoBbIX
pacTBOpPOB B
NPOMbICOBbIX
ycnosusax. PacTsopbl
Ha BOHOWN OCHOBE

OOKyMeHTamu Ha meTogbl ucnoitaHui. FOCT
33213-2014 (1ISO 10414—1:2008) «KoHTponb
napameTpoB B6ypoBbIX pacTBOPOB B
NPOMBICIIOBbIX YCroBusAx. PacTBopbl Ha BOAHOM
OCHOBE». 3a4yeM 1 Kak UM pyKOBOACTBOBATHCS.

4.1.2. Y4yebHO-MeTOaMNYECKOE, MH(POPMALMOHHOE N MaTepMrarnbHO-
TexHU4yeckoe obecneyeHne gucUUNNUHLI (Moayns)
[nsa npoBefeHUa ayauMTOPHbIX 3aHATUA UCMONb3yTCA y4ebHble ayauTopuum,

OCHalleHHble

TEXHNYECKMMKMN  CcpeacTBaMun

oby4eHus

(MynbTUMeAUINHBLIM

npeseHTaumMoHHbIM 06opyaoBaHMeM) Ang npeacraBneHnsa y4ebHom nigopmaumm.
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MomeweHns gna  nabopaTtopHbiXx paboT  obyvarwmuxcss  OCHaLLeHbI
cneunansHon nabopaTopHon Mebenbio, obopygoBaHMEM W MHCTPyYMeHTamu AN
npoBeaeHns 3aHATUN.

OcHoBHas nuTepartypa
1. Mpen Ox. P., Oapnu . C. I'. CoctaB u cBoncTBa OYpOBbLIX areHTOB
(MpombIBOYHBIX XuakocTen): nepesoq ¢ aHrn. O.E. Ctonaposa. M.: Hegpa, 1985.
510 c.

2. WHcTpykumna no akcnnyatauun. BuckosnmeTtp (BopoHka) Mapwa OFITE
Ne 110-10. — 2021. -1 c.

3. MHcTpykuma no akcnnyatauuun. OnpefeneHne cofepxaHus necka
OFITE Ne 167-00. — 2021. — 1 c.

4. WHcTpykuma no akcnnyataumn. PetopTHbin Habop 10 mn OFITE Ne 165-
10-1. - 2022. - 11 c.

5. MHCTpyKumna no akcnnyataumn. PoTaumoHHbIn Bucko3umeTp Mopgenb
800 OFITE Ne 130-10. — 2020. - 18 c.

6. MHCTpyKumna no akcnnyatauuun. PbibdaxkHble Becbl Ans onpeneneHuns
nnotHocTn noa aasneHnem OFITE Ne 100-70. — 2023. — 10 c.

7. MHCTpykuna no  aKkcnnyaTtauuu. YcCTpoucteBa nans  onpeneneHuns
yaensHoro Beca OFITE Ne 115-00. — 2014. - 4 c.

8. MHCTpyKumna no akcnnyaTtaumn. OunbTp-npecc ¢ Moaynem OaBrieHUs
CO2 OFITE Ne 140-30. — 2013. - 18 c.

9. JlbiceHko KO. Peonorms u  rugpasnuka 6OypoBbIX pacTBOPOB.
MpeseHTaumus. — Mi Swaco, 2021. — 109 c.

10. OBuunHHMKOB, B. T1. BypoBble NPOMbIBOYHbLIE XWOKOCTWU: Yy4yebHoe
noco6ue / B. . OBunHHMKOB, H. A. AkceHoBa. — TtomeHb: TtomHIY, 2022. — 308 c.

11. PykoBoactBo no OypoBbiM pacTBOpam Afs MHXEHEepPOB-TEXHOMOroB.
Pepakumsa 2.1. — Mi Swaco, 2021. — 1000 c.

12. PykoBoacTBO NO  SKCnnyaTtauuu Becbl  nabopaTtopHble BJ1

moandukauun BJ1-120C, BJ1-220C, BJ1-320C. HIMM0.005.003 P3. — CI16. — 2021. —
79 c.

13. PabokoHb C. A. TexHonormyeckue XUOKOCTU ONs 3akaHYMBaHUA W
peMoHTa ckBaxuH: MoHorpadums / C. A. PsbokoHb. — KpacHogap, 2022. — 274 c.
14. PasaHoB A. A. QHumknoneaus no 6yposbim pactBopam / A. A. Pa3aHoB.

— OpeHbypr: JleTtonuck. — 2005. — 664.

HdononHutensHas nutepatypa

1. NMOCT 33213-2014 (ISO 10414-1:2008). KoHTponb napameTpoB
OypoBbIX pacTBOPOB B NPOMbICIIOBbLIX YCNoBusaX. PacTBopbl HAa BOAHOW OcHoBe. - M.:
CrangapTtunHdopm, 2015. - 75 c.

2. P 39-00147001-773-2004. MeToauka KOHTpOnsi napamMeTpoB 6ypoBbIX
pactBopoB: yTB. OAO «bypeHue» 2004. — B3ameH P 39-2-645-81. KpacHogap:
00O «[lMpoceeleHune-tOIM», 2004. — 136 c.

3. ISO 10414-1: 2022. KoHTponb GypoBbiX pacTBOPOB B MPOMbICIIOBbIX
ycnosusix. Yactb 1. PactBopbl Ha BogHom ocHoBe. — Bsea. 2008-03-15. —
3apeructpupoBaH B PegepanbHOM areHTCTBE NO TEXHUYECKOMY PErynimpoBaHUIo U
meTponoruu, Pryr «CrangaptuHdgopm» Ne 6360/ISO ot 31.08.2012. — 110 c.

4.2. Pab6ou4as nporpamma moayns «Pabota B nabopaTopHOM KOMMIIEKce»

4.2.1. CopepxaHue mogyns



Tabnuua 4.2

HanmeHoBaHue
ANCLUNINHbI, TeMbI

COAepmaHMeﬂMCHMHHMHbLTeMH

n3
/4

n3
4

ne
/4

CP
[y

dopma
MA/v

Pazgen 2.1. JlTabopaTopHble n3me

eHna napameTpoB 6ypoBoro pactsopa

Tema 1. OnpeaeneHue u
N3MepeHnNst OCHOBHbIX
nokasarenen 6ypoBoro
pacTtsopa

OnpepneneHne Temnepatypsbl, YB u
nnotHocTu. KommeHTapumn no onpeaeneHuo
YB. KommeHTapum no cpegcrsam
namepenuii (CU) — obume TpeboaHus,
NepuoaNYHOCTb KannbpoBKW, METOAUKU
kanubposkn. Onpegenexune KTK.
OnpepgeneHne peoriornyecknx
xapakrepuctuk. PacyeTtbl. 3HayeHus PV,
CHC v JHC n ux BnusiHne Ha CBOWCTBA
BypoBbix pacTBopoB. KommeHTapum no
cpencteam nsmepeHuii (CU1) — obme
TpeboBaHWs, NepPUOSUYHOCTb NMOBEPKMY.
OnpegeneHne peonornyeckmx
XapaKTEPUCTUK MPU HU3KNX CKOPOCTSAX
casura. PetopTHeIi aHanus. OnpegeneHuve
copgepxaHus necka. OnpegenexHve
coaepxaHusi kapboHaTta KanbLus.
OnpegeneHne MBT. NHTepnpeTaums
pes3ynbTaToB TUTpOBaHuA. TpeboBaHus K
obopyaoBaHuio 1 peaktuam. OnpegeneHue
dunbTpaTooTAAYM NPU HU3KOM
TemnepaTtype U HU3KOM OaBIEHUN.
OnpegeneHune TONWWHbI (hUnbTPaLUoOHHON
kopku. OnpegeneHne BOOOPOAHOIO
nokasartens. XMMMyeckuin aHanm3
dunbTpaTa — onpegenenune obuien
XKECTKOCTU, COAEPKaHUS KanbLusi, MarHus,
XnopnaoB. XMMU4eck1in aHanma punbtpara
— onpeaenexHne WenoYHOCTU. XMMUYECKUI
aHanus unbTpaTta — onpegeneHve
cogepxaHus kanus. TpeboBaHus K
0bopyaoBaHUIo.

Pasgen 2.2. Cuctembl 6ypoBbIX pacTBOPOB Y XMMUYECKME peareHThbl

Tema 2. Knaccudpumkaumsa un
Ha3HayYeHne OCHOBHbIX
XUMUYECKNX peareHToB Anis
NPUroToBNeHUs1 6ypoBbIX
pacTBOpPOB Ha BOAHOW OCHOBE

Cucrembl 6ypoBoro pacteopa. MpuHumnbl
BblOoopa. OCHOBHbIE METOAbI pacyeTa
HeobXOAMMbIX KOHLEHTPaLUA peareHToB.
KpaTkoe o3HakomneHve ¢ nopsigkom
BXOZHOIO KOHTPOSIS MaTtepuanamv ans
OypoBbIX pacTBOPOB — TUMbI peareHToB,
HopMaTtuBHasa 6a3a. MeTogukM oueHKn
KayecTBa. 3HayeHne BXOOHOro KOHTPOrs
0518 pa3HbiX TUMOB peareHToB. BrnvsaHue
HEeCOOTBETCTBMWI NapamMeTpoB NPOMbIBOYHOWN
XMOKOCTUN Ha BO3HUKHOBEHNE OCITOXXHEHMWI
Ha pasNUYHbIX MHTepBanax npu
CTPOUTENbLCTBE CKBaXXUHBI. MeToabl
onpegeneHus addekTMBHOCTM paboTbl
CUCTEMbI OMUCTKM BYpOBOro pacTeopa.

4.2.2. Y4yebHO-MeTOAMNYECKOE, MH(pOPMALIMOHHOE N MaTepuarnbHO-
TeXHU4Yeckoe obecnevyeHne gUCUUNINHbI (MOAYyNS)

[nsi npoBefeHNst ayaUTOPHbIX 3aHSATUA UCMONb3yoTCs y4ebHble ayanTopum,

OCHalleHHble

TEXHNYECKNMH

cpenctBamm

oby4eHus

(MynbTUMe4UNHBLIM

n

npes3eHTauMoHHbIM 060pyaoBaHMEM) AN nNpeacTaBneHms y4ebHon nHpopmauuu.

MNomelleHmns

ansa  nabopaTopHbix  paboT

oby4aroLmnxcsa

OCHaLlUeHbI

crneunanbHon nabopaTopHon mebenbito, 0b6opyLOBaHMEM M MHCTPYMEHTamMu NS
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npoBeaeHns 3aHATUN.
OcHoBHas nuTepaTypa
1. Mpen Ox. P., Oapnu . C. I'. CoctaB u cBoncTBa OYpOBbLIX areHTOB
(mpombIBOYHBIX Xunakocten): nepesof c¢ aHm. O.E. Crtonaposa. M.: Hegpa, 1985.
510 c.

2. NHcTpykumna no akcnnyatauun. BuckosnmeTp (BopoHka) Mapwa OFITE
Ne 110-10. — 2021. -1 c.

3. MHCcTpykuma no akcnnyatauun. OnpegeneHve copep)XaHus necka
OFITE Ne 167-00. — 2021. — 1 c.

4, MHcTpykuma no akcnnyataumn. PetopTHbin Habop 10 mn OFITE Ne 165-
10-1. - 2022. - 11 c.

5. MHCTpyKumna no akcnnyataumn. PoTauuoHHbIn BUcKO3uMeTp Mogenb
800 OFITE Ne 130-10. — 2020. - 18 c.

6. MHCTpyKumna no akcnnyatauun. PbibaxHble Becbl Ang onpegeneHus
nnotHocTn noa gasneHnem OFITE Ne 100-70. — 2023. — 10 c.

7. MHCTpyKuMa no akcnnyatauuu. YCTpoucTBa Ans  onpegeneHus
yaenbHoro Beca OFITE Ne 115-00. — 2014. -4 c.

8. MHCTpyKumna no akcnnyaTtaumm. OunbTp-npecc ¢ Moaynem OaBrieHust
CO2 OFITE Ne 140-30. — 2013. - 18 c.

9. JlbiceHko KO. Peonorms wu  rmapasnuka OypoBbIX  pacTBOPOB.
MpeseHTaumus. — Mi Swaco, 2021. — 109 c.

10. OBuunHHMKOB, B. T1. BypoBble NPOMBIBOYHbLIE XWOKOCTU: Yy4yebHoe
nocobue / B. I'. OBunHHUKOB, H. A. AkceHoBa. — TiomeHb: Tiom'HIY, 2022. — 308 c.

11. PykoBoactBo no OypoBbiM pacTBOpam Afs MHXEHEepPOB-TEXHOMOroB.
Pepakuwmsa 2.1. — Mi Swaco, 2021. — 1000 c.

12. PykoBoacTBO  NO  SKCnnyaTtauuu Becbl  nabopaTtopHble BJ1

moandukauun BJ1-120C, BJ1-220C, BJ1-320C. HI1IM0.005.003 P3. — CI16. — 2021. —
79 c.

13. PabokoHb C. A. TexHonorn4yeckume XUAOKOCTU ONS 3akaHYMBaHUA U
peMoHTa ckBaxuH: MoHorpadums / C. A. PsbokoHb. — KpacHogap, 2022. — 274 c.
14. PasaHoB A. A. QHumKknoneaus no 6yposbim pactBopam / A. A. Pa3aHoB.

— OpeHbypr: JleTonuck. — 2005. — 664.

HononHutensHas nutepatypa

1. NOCT 33213-2014 (ISO 10414-1:2008). KoHTponb napameTpoB
OypoBbIX pacTBOPOB B NPOMbICIOBbLIX YCNnoBusaX. PacTBopbl HAa BOAHOW OcHoBe. - M.:
CrangapTtunHdopm, 2015. - 75 c.

2. P 39-00147001-773-2004. MeToauka KOHTpONsi napaMeTpoB 6ypoBbIX
pactBopoB: yTB. OAO «bypeHue» 2004. — B3ameH PL 39-2-645-81. KpacHogap:
OO0 «[lMpoceeLeHune-KOrry, 2004. — 136 c.

3. ISO 10414-1: 2022. KoHTponb GypoBbiX pacTBOPOB B MNPOMbICIIOBbIX
ycnosusix. Yactb 1. PactBopbl Ha BogHom ocHoBe. — Bsea. 2008-03-15. —
3apeructpupoBaH B PefepanbHOM areHTCTBE MO TEXHUYECKOMY PeryrnmpoBaHuio u
meTponoruu, Pryr «CrangaptuHgopm» Ne 6360/ISO ot 31.08.2012. — 110 c.

5. Mporpamma ntoroBomn arrecrauum

5.1. CopepxaHne UTOroBon atrectauumn, coopma atrectaumm u Kputepumm
oueHuBaHus
NToroBbI KOHTPOb OCBOEHHbLIX MPOdECCUOHArbHbIX KOMMNETEHUMI NPOBOANTCA
nocpeacTBOM OLEHKA WUTOroBOro TecTupoBaHus cnywartenen. [lpenogasatens
pasgaeT cnywarensm TUNOoBble TECTOBbIE 3afaHus, a Takke 6naHkm oTBeToB. TecT
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coctouTt wn3 16 BonpocoB. KpuTepunm OLUEHKN: «3a4TEHO», «HE 3a4YTEHOY».
MakcrmanbHO BO3MOXHasa cymma 6annos — 16 6annos.

«3a4TeHoy»: cnywaTenb Aan npaBubHble OTBETLI HA 12 1 6onee BONpocoB.

«He 3auyteHo»: cnywartenb gan npaBwuSibHble OTBETbl MeHee, 4YemM Ha 12
BOMPOCOB.

Cnncok npuMepHbIX TEeCTOBbIX BOMPOCOB, BblABUraeMblX Ha WTOrOBYHO
atTectauuio, npeactasneH B [MNpunoxeHnn Ne1.

5.2. Y4yebOHO-MeTOAMYECKOE, MH(hOPpMALMOHHOE U MaTepuaribHO-TeXHU4Yeckoe
obecneyeHue
[ns npoBefeHnst TOroOBOW aTTecTaumm MUCNosb3yTca ydebHble ayautopun,
OCHALLEHHble  TexXHU4YecKUMu cpeactBamm  oOydeHus  (MynbTUMEOUAHBIM U
npes3eHTaLMoOHHbIM 000pyaoBaHMEM) ANa NnpeacTaBneHnst yuebHon nHdopmauuu.

OcHoBHas nuTepartypa
1. Mpen x. P., Dapnu . C. I'. CoctaB n cBonctBa BypoBbIX areHTOB
(MpombIBOYHBIX XuakocTen): nepesog ¢ aHrm. O.E. Ctonaposa. M.: Hegpa, 1985.
510 c.

2. NHcTpykumna no akcnnyatauun. BuckosumeTp (BopoHka) Mapwa OFITE
Ne 110-10. — 2021. -1 c.

3. MHCcTpykuma no akcnnyatauun. OnpegeneHve copep)kaHus necka
OFITE Ne 167-00. — 2021. - 1 c.

4, MHcTpykuma no akcnnyataumn. PetopTHbin Hatop 10 mn OFITE Ne 165-
10-1. - 2022. - 11 c.

5. MHcTpykuma no akcnnyatauuu. PoTaumoHHbIM BUCKO3UMeTp Mopenb
800 OFITE Ne 130-10. — 2020. — 18 c.

6. MHCTpyKkumna no akcnnyataumun. PblyaxHble Becbl Ans onpeaeneHuvs
nnotHocTn noa aasnexHnem OFITE Ne 100-70. — 2023. - 10 c.

7. MHCTpykuMa no  aKkcnnyaTtauuu. YcTpouctBa nans  onpeneneHuns
yaenbHoro Beca OFITE Ne 115-00. — 2014. -4 c.

8. WHcTpykumna no akcnnyataumn. dunbTp-npecc ¢ MoayreM AaBrieHus
CO2 OFITE Ne 140-30. - 2013. - 18 c.

9. JlbiceHko KO. Peonorms wu rmgpasnuka OypoBbIX pacTBOPOB.
MpeseHTaums. — Mi Swaco, 2021. — 109 c.

10. OBuunHHMKOB, B. T1. BypoBble MNPOMbIBOYHbIE KWOKOCTU: Yy4ebHoe
nocodbwue / B. . OBunHHUMKOB, H. A. AkceHoBa. — TiomeHb: TiomIHI'Y, 2022. — 308 c.

11. PykoBoactBo no OypoBbiM pacTtBopaM AN MHXEHEePOB-TEXHOSIOrOB.
Pepakuwmsa 2.1. — Mi Swaco, 2021. — 1000 c.

12. PykoBoactBo no  akcnnyatauumm  Becbl  nabopatopHble  BJl

moamdukauun BI-120C, BJ1-220C, BJ1-320C. HIMM0.005.003 P3. — CI6. — 2021. —
79 c.

13. PabokoHb C. A. TexHonorM4yeckume XWUAOKOCTU ONs 3akaHYMBaHUA U
peMoHTa ckBaxuH: MoHorpadums / C. A. PsbokoHb. — KpacHogap, 2022. — 274 c.
14. PsasaHoB A. A. QHumknonegusa no 6yposbim pacteopam / A. A. Pa3aHos.

— OpeHbypr: Jletonuck. — 2005. — 664.

[ononHutensHas nutepatypa
1. NMOCT 33213-2014 (1ISO 10414-1:2008). KoHTponb napameTpoB
OypoBbIX pacTBOPOB B NMPOMbICINOBbLIX yCnoBusax. PacTBopbl Ha BOAHOW OocHoBe. - M.:
CraHpaptuHdpopm, 2015. — 75 c.
2. P 39-00147001-773-2004. MeToauka KOHTposns napaMmeTpoB BypoBbIX
pacteopoB: yTB. OAO «bypeHue» 2004. — BsameH P[ 39-2-645-81. KpacHogap:
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00O «[lMpoceeLieHne-tOM», 2004. — 136 c.

3. ISO 10414-1: 2022. KoHTponb GypoOBbIX pacTBOPOB B MNPOMbICIIOBbIX
ycrioBuax. Yactbe 1. PactBopbl Ha BogHouM ocHoBe. — Been. 2008-03-15. —
3apeructpypoBaH B PefeparnbHOM areHTCTBE MO TEXHUYECKOMY PEeryrnmpoBaHuIio u
meTtponoruu, Prylr «CrtaHgaptuHdopm» Ne 6360/ISO ot 31.08.2012. — 110 c.
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MpunoxeHne Ne1

Cnucok npUMepHbIX TeECTOBbLIX BONPOCOB, BblABUraemMbiX Ha N"TOroByro

aTTrecTauuio
Bonpoc Ne1
YCTaHOBUTE COOTBETCTBME 3N1EMEHTOB 000pYyJ0BaHUS U UX TUMNOB.
HasBaHue anemeHTa OtBet Bo3aMoOXHble BapuaHThI

PblyaxkHble BecChbl

CpeacTBo n3MepeHus
dunbTp-npecc PeA P

PoTaunOHHbIN BUCKO3UMETP McnbiTaTensHoe

TepMoKpyxka obopynoBaHue

PetopTa BcnomoratenbHoe

KanbummeTp obopynoBaHue
Bonpoc Ne2

YcTtaHoBUTE COOTBETCTBME TUMOB na6opaTopHoro o6opyuoaaH|/|9| n Heobxoanumoro
MEeTPOJ1I0r’mM4eCcKoro obecneyeHus.

Tun obopynosaHus MeTtpornoruyeckoe

Bo3MoXHble BapuaHThI
obecneyeHne

CpeacTtea namepeHus

NcnbiTaTenbHoe

MoBepka, Kanmbpoeka,
obopyaoBaHue

aTtTectauus
BcnomoratenbHoe

obopyaoBaHue

Bonpoc Ne3
[lononHuTte npeanoxeHue:
CornacHo P[] 39-00147001-773-2004 «[Ona u3MepeHust MNSOTHOCTWU, YCITIOBHOM
BA3KOCTM, BOOOOTAAYN, CTATUYECKOro HanpsbkeHus casura U Apyrmx napameTpoB
nNpobbl 0OTOMpalTCA Ha BbIXOAE U3
a. CKBaXuHbl.
0. lMepBoOK CTYyNEHMN CUCTEMbBI OYUCTKM.
B. EMkocTw.
r. Cuctembl O4NCTKN.

Bonpoc Ne4
Bbibepute Bce cTaHOapTbl, KOTOpble MCMNONb3yKTCA Ha Tepputopun PP ansa
n3mMepeHus napameTpoB OYpOBbIX PAaCTBOPOB:
a. P[] 39-00147001-773-2004
6. FOCT 336697-2015
B. FOCT 33213 — 2014
r. 1ISO 10414

Bonpoc Ne5
HeoTbemnemaa 4acTb npoueaypbl nNpobonogroToBkM nepen  M3MepeHUeM
napameTpoB 6ypoBOro pacrteopa aTo:
a. HarpeBaHune/oxnaxaeHne 0o CKBaXXMHHOW TeMnepaTypbl.
0. YaaneHne BOBNEYEHHOrO BO3ayxa Unu rasa.
B. PaspylueHune TMKCOTPONHOM CTPYKTYpbI.
r. OTcTon B TeYeHMe 5 MUHYT.



Bonpoc Ne6
Korga 6bina BbinonHeHa noBepka MaHoMmeTpa?
nOTA Bl

Bonpoc Ne7
MeToguka namepeHus kakmx napameTpoB He perynupyetca FTOCT 33213-20147
a. HTHP dunbTpauna n MBT.
6. CogepxaHue kapboHaTa kanbumsa n BHCC.
B. 2KECTKOCTb Y XMMUYECKNIA aHanus.
r. CogepxaHue n3BecTu 1 xXsiopuaos.

Bonpoc Ne8
Mpn Kakom [OaBneHMU BbINOMHAETCA U3MepeHne UNbTpauunm npu  HU3KOW
TemnepaTtype/Hnskom gasneHun no NOCT 33213-20147
a. 7 bar +- 0,5 bar (120 psi +- 5 psi)
6. 690 klMa +- 35kMa (100 coyHT/gronm2 +- 5 yHT/aronm2)
B. 150 psi +- 5 psi (10 bar +- 0,5 bar)
r.1Atm +- 0,1 Atm (101 klMa +- 5 kla)

Bonpoc Ne9

KakoBo copepxaHue TBEpaon asbl u
cMmaskm B OypoBOoM pacTBope wucxoas u3
pe3ynbTatoB W3MEPEHUs, NpeacTaBeHHbIX
Ha oTO?
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Bonpoc Ne10
PaccunTtante guHammyeckoe HanpspkeHne caBura u nNacTUYecKyro BA3KOCTb.

Bonpoc Ne11
Ons onpegenenna MBT no NTOCT 33213-2014 B3dato 2,0 mn 6ypoBoro pacteopa. Ha
TUTPOBaHME OO0 KOHEYHOW TO4YKM 3aTpadeHo 4,0 mn MeTuneHoBoro cuHero. KakoBo
3HayeHne MBT B kr/m3?
a.8
0. 49
B. 28,5
r.35

Bonpoc Ne12
Kakon Tun OGypoBoro pactBopa npegnoytuteneH Aans  OypeHus  Ccekuun,
npeacTaBfieHHbIX BOAOHACHILLEHHBIMW NAIACTUYHBIMW FFIMHAMU, B Criydae OTCYyTCTBUSA
APYrUX YCNOXHSAIOLNX PaKTOpOB?
a. MonurnukonnesbIn.
6. brononmMvepHbin.
B. [loNUMepPHbIN MHKaNCYNMPYHOLLNA.
r. [NHUCTBIN.

Bonpoc Ne13
Kakon (kakue) matepwmarn, npegHasHayYeHHbIn OANna CHUWXeHUs punbTpaumm 6ypoBbixX
pacTBOPOB Ha BOOHOW OCHOBE, MPeAnoyvTUTENbHO MCMNOMb30BaTb NPU MEPBUYHOM
BCKPbITUM NPOAYKTUBHbIX N1acToB?
a. Kpaxman
6. NAL
B. KMU+IM3L,
r. MAH
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Bonpoc Ne14
Kakon ctaHgapTt (cTaHaapTbl) MPUHAT M UCNOMb3yeTca AN KOHTPONS KadecTsBa
rMWHOMOPOLLIKOB, peareHTOB Ha OCHOBE KpaxmMana u 3(pupoB Lensososbl?
a. Tunoeble TpeboBaHua KomnaHum «HXeHepHO-TEXHONOrMYeckoe ConpoBoXaeHme
OypOBbIX PAaCTBOPOBY.
6. 1SO 13500.
B. MeToguka «[paBuna n nocrnegoBaTenbHOCTb XpoMaTorpadomMyeckoro aHanmaa.
r. Ctangapt «MeTogbl NEpPBUYHOM OLIEHKM KayecTBa XUMUYECKUX peareHToB Ans
npuroToBrieHNsa 6ypoBbIX PaCTBOPOBY .

Bonpoc Ne15
PUCK BO3HMKHOBEHMSI KaKOro OCMOXHEHUS1 CYLLEeCTBEHHO YBenuyMBaeTcs npu
CHWKEHUM YCINOBHOW N NSIaCTUYECKON BA3KOCTU HUXKE MPOrpaMMHbIX 3HAYEHNN?
a. ObeanoobpasoBaHne HeyCTONYMBBLIX NOPOS.
0. HakonneHwue wnama B 3aTpybHOM NPOCTPaHCTBE BCeACTBME HEAOCTAaTOYHOIo ero
BbIHOCa.
B. MNMornoweHune BypoBoro pacrteopa.
r. Puck ocnoxHeHun abCcontoTHO He yBenunyMBaeTCA NpuU YCIOBUM COOTBETCTBUS
NPOYNX PEONIOrMYECKNX NapameTpoB.

Bonpoc Ne16
PacnpocTpaHéHHble MeToabl OLEHKM 3PPEKTUBHOCTU CUCTEMbBI OYUCTKN ITO:
a. Metopg 6anaHca macc u metoq 6anaHca o6bEMOB.
0. BuayanbHbIi 1 pacyY€THbLIN.
B. [10 pasHuLe NIOTHOCTEN HA BXOAE W BbIXOAE M3 CUCTEMbI OYUCTKU U MNOTHOCTEN
nynbnbl.
r. UamepeHune cunel G 1 Hanopa.
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