OueHo4YHble MaTepuanbl Npy hopMUpPoOBaHUM pabounx nporpamm

HanpaBneHue noarotoBku /

ANCuMNInH (Moaynemn)

cneunanbHOCTL:
npo(*wmb | cneumnanusauuna: OxpaHa Tpyda v akonormdyeckas 6esonacHocTb

OucuunnuHa:

dopmupyeMble KOMNETEHLUN:

Cuctemsbl 3aWMTbl B TexHocdepe

lMokasaTenun n KpUTEPUN OLLEHMBAHMS KOMMETEHLNN

TexHocdepHasn 6e30nacHOCTb

MK-9, rNnK-10, NK-11, nk-12, rK-13

Ob6bekT YpPOBHU CHOPMMPOBAHHOCTH Kputepun oueHnBaHus
OLEHKM KOMMeTEeHLMIN pe3ynbTaToB 00y4eHus
Obyuvatowuiics Hwn3knin ypoBeHb YpoBeHb pe3ynbTaToB 00y4YeHust
Moporosbii ypoBEHb He HWXe noporoBoro

MoBbILWEHHbIN YPOBEHb
Bbicokuii ypoBeHb

Lkanbl oueHnBaHus

KOMNeTeHumn npn caadvye ak3amMmeHa uinn 3adeTa C OLIEHKOM

HocTurnyTein
YpPOBEHb
pesynbTaTta
obyyeHus

XapakTepucTtuka ypoBHs chOpMUPOBAHHOCTU
KOMMeTeHLMn

LLikana oueHnBaHUsA
3K3aMeH U 3a4eT C OLLeHKOoMN

Hwnsknn
YPOBEHb

Obyuatowuincs:

-06Hapyxun npobernbl B 3HAHWSIX OCHOBHOTO y4e0HO-
nporpaMmmHoOro marepuana;

-O0NyCTUI NPUHUUNMAnbHbIE OLIMOKN B BbINOSHEHUN
3agaHni, NpegyCMOTPEHHbIX NPOrpaMmon;

-HEe MOXeT NPOAOIHKUTb 0BYy4YeHe WK NPUCTYNUTL K
npodeccroHanbHoON AesTENBHOCTA MO OKOHYaHWUM
nporpaMmmbl ©€3 4ONONMHUTENBHBIX 3aHATUIA NO
COOTBETCTBYIOLLEN ANCLUNNNHE.

HeynoBneTBopuUTenbHO

Moporosebii
YPOBEHb

Ob6yuvatowuncs:

-0OHapyXun 3HaHWe OCHOBHOTO y4ebHO-NPOrpaMmHOro
MaTepunana B 06béme, HeobxoauMoM Ans AanbHenLemn
y4yebHON 1 npeacTosLen npodeccnoHansHon
OedaTenbHoCTY;

-CNpaBnsieTcs C BbIMNOMHEHMEM 3aaHun,
NpeayCMOTPEHHbIX MPOrpaMmMon;

-3HaKoOM C OCHOBHOW NUTepaTtypour, peKoMeHO0BaHHON
pabouern nporpaMmmon ANUCLMUNINHBI;

-0OMYCTUIT HETOYHOCTM B OTBETE Ha BOMPOCHI U Mpu
BbINOSIHEHUN 3a4aHMI N0 y4eBOHO-NPOrpaMMHOMY
MaTepuany, Ho obnagaeT He0O6XoAUMbIMU 3HAHUSMU ANS

YnoBneTBOpUTENbHO

[NoBbILLEHHbIN
YPOBEHb

Obyvatowuiics:

- 0OHapyXwun NoniHoe 3HaHWe y4ebHOo-NPOrpaMMHOro
MaTepuana;

-yCreLHOo BbINOMHWA 3a4aHusl, NpegyCMOTPEHHbIE
nporpaMmonm;

-YCBOMIT OCHOBHYIO NnUTepaTypy, peKOMeHO0BaHHY0
paboyelt nporpammon AUCUMNIUHGI;

-nokKasan CMcTeMaTUYeCcKUii XxapakTep 3HaHun y4ebHo-
nporpaMmmHoro matepuana;

-CNoCcoBEH K CaMOCTOSITENIbLHOMY MOMOJTHEHMIO 3HAHWUIA MO
y4ebHO- NporpaMMHOMY MaTtepuany 1 0GHOBIEHNIO B
Xo[e fanbHenwen yyebHowm paboTsl n

XopoLuo




Bbicokui
YPOBEHb

Obyuvatowuincs:

-0B6HapyXun BCECTOPOHHME, CUCTEMATUYECKNE U TNyDoKne
3HaHUA y4ebHOo-NporpaMMHOro marepuana;

-ymeeT cBoOOHO BbINONHATL 3aaHug,
npeaycMOTpPEHHbIe NPorpamMmMon;

-03HaKOMUIICS C AONOMHUTENBbHON NUTEPATYPOW;

-yCBOMIT B3aMMOCBSI3b OCHOBHbIX MOHATUI OUCLMMAWH U UX
3HadeHue ans npuobpeteHusa npodeccuu;

-MposiBUN TBOPYECKME CNOCOBHOCTM B NOHMMaHUN y4ebHo-
nporpaMmmHoOro marepuana.

OTnnyHo

LLkanbl oueHnBaHUS KOMMETEHLMIA NMPU 3aLLMTE KYPCOBOIO NPOeKTa/KypcoBoi paboThbl

HocTurnyTein
YypOBEHb
pesynbTata
0oby4eHus

XapakTepucTunka ypoBHSA CHOPMUPOBAHHOCTU
KOMMeTeHLUmn

LLIkana oueHnBaHuA

Hwnsknin
YPOBEHb

CogaepxaHune paboTbl He yooBNeTBoOpsieT TpeboBaHNAM,
npeabsensembim Kk KP/KIM; Ha 3awmte KP/KIM obyvatowmncsa He cmor
00oCHOBaTb pesynbTaTbl NPOBEAEHHbIX pacyeToOB (MCCreaoBaHNUi);
uenb KP/KI He pocTturHyTta; cTpykTypa paboTsl HapyliaeT TpeboBaHus
HOPMaTUBHbIX JOKYMEHTOB; BbIBOAbI OTCYTCTBYIOT UMW HE OTpaxatoT
TeopeTu4eckme nonoxeHns, odcyxgaemele B pabote; B pabote MHOro
oporpaduyecknx ownMbOK, onevaTok n OPYrnx TEXHNYECKNX
HeJOCTaTKOB; A3blk HE COOTBETCTBYET HOPMaM HaY4YHOIrO CTUMS peYn.

HeynoeneTtsoputen
bHO

MoporoBkbin
YpPOBEHb

CopepxaHue paboTbl yaoBneTBopsaeT TpeboBaHMsAM, NpeabsBNsSEMbIM
k KP/KI; Ha 3awute KP/KIM obyyatowmimcsa He cmor o6ocHoBaTh BCe
pes3ynbTaTbl NPOBEAEHHbIX pacyeToB (nccnegosaHui); 3agadm KP/KT
peLleHbl He B MONTHOM obbeme, Lernb He JOCTUMHYTA; CTPYKTypa paboThbl
oTBeyaeT TpeboBaHUAM HOPMATUBHBIX OKYMEHTOB; BbIBOAbI
NPUCYTCTBYIOT, HO HE NOMHOCTLIO OTPAaXaloT TeopeTUyeckne
nonoxeHwusi, obcyxgaemole B paboTe; B paboTe NpucyTCTBYIOT
opporpaduyeckne owmnbkn, oneyvaTku; S3bIKk COOTBETCTBYET HOpMaMm
Hay4Horo ctuns peun; npu 3awmte KP/KI obyvatowwmiica nanaraet
MaTepuman HenoJsiHO M JOMNycKaeT HETOYHOCTU B onpeaeneHnm NoHATUM
unun opmynupoBKe NpaBuIl; 3aTPyOHAETCA UNN OTBEYAET He
npaBuiibHO Ha NOCTaBMEHHbIV BOMPOC

y,CI,OBﬂeTBOpVITeJ'IbH
o

[NoBbILLEHHbIN
YPOBEHb

CopeprxaHue paboTbl yaoBneTBopseT TpeboBaHusaM, NpeabaBnsemMbim
k KP/KIT; Ha 3awute KP/KI obyyatowumnca cmor o6ocHOBaTh BCe
pes3ynbTaTbl NPOBEAEHHbIX pacdeToB (nccnegosaHui); 3agaydm KP/KTT
peLleHbl B NONHOM 06beMe, Lenb AOCTUMHYTa; CTPYKTypa paboThl
oTBe4vaeT TpeboBaHUSIM HOPMATMBHBIX LOKYMEHTOB; BbIBOAbI
NMPUCYTCTBYIOT, HO HE MOJMTHOCTbLIO OTPaXalT TeopeTnyeckme
nonoxeHwusi, obcyxgaemole B paboTe; B paboTe NpakTU4ecku
OTCYTCTBYIOT opcporpaduyeckune owmbKku, onevaTku; A3bIK
COOTBETCTBYET HOPMaM Hay4yHOro ctuns peyu; npu sawmrte KP/KM
nonHo obyyaroLminca nsnaraet matepuvar, SaeT NpaBUIbHOE
onpegerneHne OCHOBHbIX MOHATUN; 3aTPYOHAETCA U oTBeYaeT He
npaBuiibHO HA HEKOTOPbIE BOMPOCHI

Xopouo




Bbicokni
YPOBEHb

BOMPOCHI

CopepxaHue paboTbl ygoBreTBopsieT TpeboBaHUsIM,
npeabapnsembim k KP/KI; Ha 3awmTte KP/KIT obyyatowmincsa cmor
o6ocHoBaTb BCe pe3ynbTaTbl NPOBEAEHHbIX PAaCYETOB
(nccnepoanuit); 3agayvn KP/KIT pelweHbl B nonHom obbeme, Lenb
OOCTUTHYTa; CTPYKTypa paboThbl oTBeYaeT TpebOBaHMAM HOPMATUBHbIX
OOKYMEHTOB; BbIBOAbI MPUCYTCTBYIOT M MOMHOCTBLIO OTpaXaroT
TeopeTuyeckme nonoxeHus, obcyxgaemole B pabote; B pabote
OTCYTCTBYIOT opdhorpacpmyeckune ownmbkn, oneyaTku; A3biK
COOTBETCTBYET HOPMaM Hay4HoOro ctuns peyu; npu 3awmte KP/KT1
obyyaroLwuncs NonHo nanaraeT marepuann, AaeT npaBuibHOE
onpegeneHne OCHOBHbIX MOHATWI; YETKO U rPaMOTHO OTBEYaeT Ha

OTnnyHo

OnucaHue LwKan oLeHnBaHnsa

KomneTteHuun ob

yyawuleroca oueHnsaeTca cneayowmmm obpasom:

IMnaHupyembIn

Cop,ep>|<aHV|e LKanbl oueHnBaHuA

YPOBEHb OOCTUIHYTOrO YPOBHS pe3ynbTaTta obyyeHus
PE3YNbTaTOB Iy noBReTBOPUTENBHO | YA0BNETBOPUTENLHO Xopouuo OTnuyHo
0CBOEHWA He 3auTteHo 3auTeHo 3auTteHo 3auTteHo
3HaTb HecnocobHocTb Obyuvatowuiicsa Obyuatowwuiica Ob6yuvatowuica
oby4atoLlerocs cnocobeH AeMOoHCTpupyeT AeMOHCTpupyeT
CaMOCTOSATENbHO CaMOCTOATENBbHO CMocoBHOCTL K CMocoBHOCTL K
NpPOAEMOHCTPMPOBaTh | MPOAEMOHCTPMPOBATh | CAMOCTOSTENBHOMY |  CAMOCTOSITENbHOMY
Hanuyue 3HaHWM NpU | HanuMyne 3HaHWIN Npu NPUMEHEHMIO NPUMEHEHMWIO 3HAHWI B
peLleHnmn 3agaHun, peLleHnmn 3agaHun, 3HaHWI Npun BbIbOpe cnocoba
KoTopble 6binu KoTopble 6binu peLleHnmn 3agaHun, | pelleHns HEU3BECTHbIX
npeacTaBneHb npeacTaBneHbl aHanormyHbIX Tem, | W HecTaHAapPTHbIX
npenogaeartenem npenogaeartenem KoTopble 3agaHui 1 npu
BMecTe ¢ 06pa3uom BMecCTe C npeacTaBnan KOHCYNbTaTMBHOMN
NX peLUeHmsI. obpasLom nx npenogaeaTenb, NoAAEpPKKe B YacTu
peLleHust. 1 npu ero MEeXONCUMMIMHAPHbIX
KOHCYIbTaTUBHOMN CBSI3EN.
NOAAEPKKE B YacTu
COBPEMEHHbIX
npobnem.
YmMeTb OTtcytcTBHE Y O6yuatowuicsa Obyuvatowuiicsa Ob6yuvatowuics
obyuatowlerocs AeMOHCTpupyeT npoaeMoHCTpupyeT OEeMOHCTpupyeT
CaMOCTOSITENbHOCTM B | CAMOCTOSAATENbBHOCTL B | CaMOCTOsITENbHOE CaMOCTOsITENbHOE
NPUMEHEHUN YMEHUI NO| MpUMEHEHUN YMEeHUIA npuMeHeHue NpUMeHeHne yMeHui
MCMNOSb30BaHNI0 peLleHns y4ebHbIX YMEHUI pelUeHus | pelleHnsi HeU3BEeCTHbIX
METOZ0B OCBOEHNS 3a4aHui B MOJSTHOM 3agaHuin, W HECTaHOAPTHbIX
y4eOHON OUCUMMITVHBI. COOTBETCTBMM C aHanorm4HbIX TeMm, 3agaHvi 1 npu
ob6pasuom, KOTophble KOHCYNbTaTMBHOMN
OaHHbIM npeacTaBnan noaaepxke
npenogasaTenem. npenogaeaTtenb, |npenogaBaTens B 4acTu
1 npu ero MEeXONCUMMITMHAPHbIX
KOHCYNbTaTUBHOM CBA3EMN.
NOoAAepKKe B YacTu
COBPEMEHHbIX

npobnem.




Bnagetb

nocTaBfeHHON 3aaaun
no ctaHgapTHOMY

3agaHuam,
peLleHne KoTopbIX

pelleHns 3agaHunin,
aHarnorn4yHbIx TeM,

HecnocobHocTb OOGyuvatowwmiicsa Ob6yuvatownics O6yuatowuincs

CaMOCTOATENbHO OEMOHCTpUpyeT OEMOHCTpUpyeT OEMOHCTpUpyeT

NPOsiIBUTb HaBblK CaMOCTOATENBHOCTb B | camMocTosiTenbHoe camocTosATeNbHoe
peLLeHuns NPUMEHEHNM HaBblka Mo |NPUMEHEHNE HaBblka| MpPMMEHEeHWe HaBblka

peleHna Hen3BeCTHbIX
NN HeCTaHOapTHbIX

0obpa3suy NoBTOPHO. ObINI0 NOKa3aHo KoTOpble 3agaHun n npu
npenogasartenem npeacrasnAn KOHCYNbTaTMBHOW

npenoaasarerb, noaaepxke

n npu ero npenoaasartens B 4acTu
KOHCYNbTaTMBHON MEXONCUUMMAMHAPHbIX

NOAAEpPXKKe B YacTu cBsizen
COBPEMEHHbIX
npobnem.

2. I'Iepeqel-lb BOMPOCOB U 3aAaay K 3K3amMeHaMm, 3a4eTaMm, KypcoBoOMy NPOEeKTUpPOBaHUIO, NPakKTU4eCKnm

3aHATUAM.

I[IpumepHbIe NpaKTHYECKHE 3a1a4M (3aJaHNs1) U CUTYallUU
Komnerenmuu I1K-9; ITK-10; ITK-11; [IK-12, TIK-13:

KOHTpOJ’IbeIe BOMPOCHI NO NMNPAKTUHECKNM pa60TaM

T1K-9;
BnoK 3HaTb
1. Mopa, aencTBMEM KaKMX CUA MPOUCXOANT BbiNaAeHWE YacTumL, NblJIY U3 FA30BOr0 NOTOKA B

NbleoCaanTENbHbIX Kamepax:
a) cun nHepuuu;
6) cun rpaBuUTauMK;

B) LLEHTPOBEXKHbIX CUN;

B) LLEHTPOBEXKHbIX CUN;

r) BCe BapnaHTbl OTBETOB BEPHbI.

2. Yem B oCHOBHOM onpeaensaeTcsa 3¢GeKTMBHOCTb 0CaXKAEHMA YAcTIL, B Nbl1eocaamTeNbHOM

Kamepe:

a) BpemeHem npebbiBaHUs;

6) TpaeKTopuen ABUIKEHMA ra30BOro NOTOKa3;

B) CKOPOCTbIO ABUMKEHUSA ra30BOro NOTOKa;

r) pa3HOCTbIO CKOPOCTENM ra30BOro NOTOKAa M YacTUL, MblN.

3. K KakoMy Kniaccy annapaTtoB OTHOCATCA MNblaeocaanTesibHblie KaMepbl:

a) cyxme mexaHW4YecKue nbineynoBuUTeNy;

6) MOKpble NbleyN0BUTENN;

B) 3N1€KTPOGUNBTPbI;

r) NHEPLUMOHHbIE annaparTbl.

4, YacTuupl NbINK KakUx pazmepos Hanbonee spdpeKTUBHO yNaBANBAIOTCA B Mble0CaanUTENbHbIX

Kamepax:

a) meHee 5 MKMm;

6) 5-10 MKMm;

B) 10-30 MKM;

r) 30-50 mKm.

5. Yemy paBHa 3GpPpeKTUBHOCTb YNaBAMBAHMA BbICOKOAUCNEPCHOM MblIM Pa3MepoM MeHee 5 MKM B

nblneocagnTeibHbIX Kamepax:

a) 6/113Ka K Hy/Io;

6) coctaBnaeT okono 50%;

B) 61mn3Ka K 100%;

r) Bce BapnaHTbl HEBEPHbIE.

6. Ha 4To HeobxoamMmo obpalaTh CyLWECTBEHHOE BHUMaHWE NpU NPOEKTUPOBaHNN

nbineocCagnTesibHbIX Kamep:

a) paBHOMEpPHOCTb pacnpeaeneHna ra3oBoro NnoTokKa;
6) KauecTBeHHbII COCTaB ra3oBoit cpeapl;
B) NpMpoAy yNaBiMBaeMO Nbiau;



r) repMeTUYHOCTb YCTaHOBKM.

7. Mpy U3MEHEHUU KaKOTro reoMeTpMUYECcKoro napameTpa nblieocaguTenbHOM Kamepbl
yBennumnsaetcs ee 3pPeKTUBHOCTb:

a) ANHbI;

6) BbICOTbI;

B) LWUMPUHbI;

r) ntoboro u3 nepevymcneHHbIX NapameTpos.

Bnok ymeTb

1. CKO/IbKO TMNOB UMANHAPNYECKUX LUMKNOHOB KOHCTpYKumn HNUMOrasa cywecrsyer:

a) oauH;

6) Bocemb;

B) Tpu;

r) gBa.

2. Kak pacwudposbiaeTtca abbpesnatypa LiH:

a) UMKAOH UMAUHAPUYECKUA HAKNOHHbI;

6) UMKNOH UMAMHAPUYECKUIA HArpYKEHHbIN;

B) LIMKNOH uunmHapudeckmii HUMOrasa;

r) UMKAOH LMANHAPUYECKUIA HOMUHAIbHbBIN.

10. Y1o o603HayaeT undpa B HazBaHUM TMNa UMKAoHa LIH-... :

a) yron Hak/lioHa UMKIOHa;

6) Bpems paboTbl LMKNOHA;

B) Yronl HaKA0Ha BXOAHOro NaTpybKa OTHOCUTENbHO rOPU30HTa;

r) rog B KOTOpom annapart 6bi1 pa3paboTaH.

3. Kakue Tmnbl LMANHAPUYECKUX LLUKNOHOB CYLLECTBYIOT:

a) UH-11;

6) LLH-15;

8) LUH-20;

r) LH-24.

4, Nioboi N3 pasmepoB KaxKaoro TMna LNMKJIOHOB MOMKET ObITb BbIParKeH:

a) 3aBMCMMOCTM OT CKOPOCTM ra30BOro NOTOKa3;

6) OT KoinyecTBa yNaBAMBAEMOM MNblSN;

B) B lO/1SIX OT AMAMeETPa UUANHAPUYECKON YacTu;

5. Kaknmm cnocobamm MHTEHcMUKALMM rPaBUTALMOHHOIO OTCTaMBaHUA AOCTUIAETCSA BbICOKUIA
YPOBEHb OUMUCTKM CTOYHbIX BOA,?

a) npaspauus;

6) dbnotauus;

B) bMOKoarynauus;

r) ocseTneHue.

bnok Bnagetb

1. OumnCTKa razoB OT NPUMECEN NMPOUCXOAUT B LIUKOHAX NPU HAIMYNKU ABYX BUHTOOBPa3HbIX
BUXPEBbIX NOTOKOB — BHELIHErO U BHYTPEHHero Pagnyc BHELWHEro BUXPSA COOTBETCTBYET paanycy Kopnyca
LMK/IOHA, BHYTPEHHErO — paguycy BbIX/IONHOW TPybbl. BHELWHUI BUXPb ONYyCKaeTCsa BHU3, 3aTeM NOBOpaYMBaeTca
N NepexoanT BO BHYTPEHHUI BUXPb, NOAHMMAACh BBEPX. OOBACHUTb MeXaHU3M OCaXKaeHus.

2. B MoMeHT noBopoTa BHelLHero Buxpa Ha 180° noaBAAOTCA MHEPLMOHHbBIE CUbI, KOTOPbIE

CNOCoBCTBYIOT BbIBOAY Y/IOB/IEHHOW MbIJIN CO CTEHOK LMK/IOHA B BYHKEep. 3TO OTHOCUTCSA K LIMKAOHaM CO
CnMpanbHbIM BXOAOM. N5 LMKNOHOB C BUHTOBbIM BXOAOM Fa3a OAMHOYHOTO UCMO/IHEHMA, YCTAaHOBKA
pacKpyuuBaTesiei, B OTAENbHbIX C/y4anX, MPUBOAUT K CHUNKEHUIO COMPOTUBIEHMA LIMKAOHA.

3. lns UMKNOHOB NPUHAT CheayowWwmi pag BHYTPEHHUX anametpos, mm: 200, 300, 400, 500, 600, 700,
800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2400, 3000.

ByHKepbl LMKNOHOB MMEIT LUANHAPUYECKYIO dopmy anametpom 1,5D ana umanHgpudecknx n 1,2D
01151 KOHNYECKUX LLMKNOHOB. BbicoTa unanHapuyeckoit Yactu 6yHKkepa coctasnsert 0,8D.

NcxogHble gaHHble:

- o6bem oumuiaemoro rasa Q=17 m3/c;



— BABKOCTb rasa npu pabouen Temnepatype p=22-10-6 MNaec;
— BXOAHafA KOHUeHTpaumsa nbian Cex=80 r/m3;

- Tpebyemas addeKTUBHOCTb 04McTKM N=0,75;

— NJIOTHOCTb rasa npu paboumx ycnosuax pr=1,36 Kr/m3;

- NNOTHOCTb YacTuu, pu=1650 Kr/m3.

— T1n uuknoHa UH-15 6e3 ynuTkuy;

- Anametp unknoHa D=2400mm.

Onpegenvte 3PpPEKTUBHOCTb OUNCTKM LIUKIOHA (%)

4. NpubaunxkeHHoe onpeaeneHne spPeKTMBHOCTM YNABANBAHMA MbIIN B UMKIOHE MOKET BbITb

BbINO/IHEHO C MOMOLLbIO HOMOFPAaMMbI, C Y4ETOM TMMA LLUKAOHA, ero AMameTpa, rmapaBanyeckoro
CONPOTUBAEHUSA, CPEAHETO MEAMAHHOIO pa3smepa Nblau, ee NAOTHOCTM, TEMMNEePaTypbl cpeabl YCTAaHOBNEH
umknoH LUH-15. PaccuntaTb uenecoobpasHoCTb NPUMEHEHUA LIMK/IOHA TaKOM MapKu Npu AaHHbIX
XapaKTePUCTMKaX rasonbleBOro NoToKa?

McxogHble gaHHble:

KO/IMYecTBO ouniaemoro rasa — Q =17 (m3/c);
MJIOTHOCTb rasa npu paboumx ycnosuax — rr = 1,37(kr/m3);
BA3KOCTb rasa — m = 29,6x10-6(Maxc);
MJIOTHOCTb YacTumL, Nblaun — ry =1700(Kr/m3);
aucnepcHbli coctas Nblav — d50 = 8(MKMm);
BXOAHAaA KOHUeHTpauua nbian — Cex = 10 (r/m3)
Tpebyemas creneHb o4mcTkm n=0,9.
HapyLweHue LenoCcTHOCTU ... MOXKET ABUTLCA MPUYNHOMA BO3MOKHbIX TEMMEPATYPHbIX
Aedopmaumin Kopnyca U, Kak cneacrTeue, pasrepmeTrsaumnmn annapaTta

U REEBRBRRBRB

5. HaliTn cooTBeTCTBME MEXKAY TUMOM peakTopa M NPOTEKAIOLLMM B HEM npoLecce

-agmabaTnyeckuii peakTop pubopMUHT

-peakTop ¢ pyballKoW U MeLlanKkom KodasHbIN npouecc

-pPeaKTop C NCEBAOOMKMMKEHHBIM C/IOEM KaTamM3aTopa KaTaIMTUYECKNIN KPEKUHT

6. [ns nepekauynBaHUA XMMUYECKM aKTUBHbIX M NETKOBOCM/IAMEHAIOLLMXCA BELLECTB HAaX04AT
npuMeHeHue LeHTPobeKHbIe ... HacoCbl

7 ECnu CTOAKM UMKAOHHBIX 9/1EMEHTOB B annapaTax ¢ NCeBAOOMKMKEHHbIM C/IOEM KaTann3atopa He
MOrpy»KeHbl B C/IOI KaTasM3aTopa, TO Ha MX KOHL,AX YCTaHABAUBAIOT...

8. HaiTu cooTBeTCTBME MeXKAY annapaTaMm U UX SKCNAYaTaLMOHHbIMW 0COBEHHOCTAMM:

-pereHepaTop C NCEBAOOKMMKEHHbBIM CIOEM NoJIHOe MCNO/Ib30BaHME KUC0poaa

- peaKkTop C MeLlanKoMn repmeTusaums Bana

- LUKNOHHbIE 31eMEHTbI noaneprkaHune ctonba Katanmsartopa

- agMabaTUYeCcKnn peakTop perynMpoBaHue TemnepaTypbl N0 BbICOTE C/1I0A KaTann3saTopa

9. [na npenoTepalLeHNA MUHTEHCUBHOTO U3HOCA ... B annapaTax C NCeBA0OXKUKEHHbIM C10eM
KaTannsaTopa NpeaycMOoTpPeHa MxX 3aLmMTa Npu NoOMoLM NPOTEKTOPOB

a) CTEHOK Kopnyca

6) KPUBOJIMHENHbIX Y4ACTKOB TPAHCMOPTHbIX JIMHUI

B) rasopacnpesenntesibHbiX peLleTok

10. KaKoe 3HaueHne MMeeT peKoMeHayeMas CKOPOCTb ABUMKEHMA FA30BOrO NOTOKA B

nblNeocaanTeNbHOM Kamepe:

a) 5-10 m/c;

6) He 6onee 3 m/c;

B) cBbllle 5 m/c;

r) 3-5 m/c.

11. KaK Ha3bIBaeTCcA 3N1eMeHT Mbl1eocagnTelbHOM Kamepbl, B KOTOPOM OCYLLECTBAAETCA
HaKan/MBaHWe yaaBAMBAaEMOM Mblau:

a) byHKkep;

6) BxoaHOM NaTpy6oK;

B) anddysop;

r) KomneHcaTop.



MK-10

Bnok 3HaTb

1. [na ysenmyeHuna spdeKTMBHOCTU NbleyNaBANBAHUA B NblJIEOCAANTENbHbBIX KaMepax
uenecoobpasHo NPUMEHATb:

a) rasopacnpegenuTenbHble pewweTky;

6) anddysopsl;

B) KOHbY30pbI;

r) 6apabaHbl NenecTkoBOro TUNa.

2. LlenecoobpasHocTb NpMMEHEHUS NblAeocaanTeNibHbIX Kamep onpeaenserca:

a) BbICOKOI Ha4a/IbHOM KOHLEHTpaLUmMel Nbiau;

6) He3HauUnTeNbHbIM 06 BEMOM OUYMLLAEMOrO BO3AYXa;

B) Ha/IMYMEM arpeccUBHOM cpeabl;

r) Bce nepeyncieHHble BapuaHTbl BEPHbIE.

3. B KauecTBe KaKMx anmnapaToB B HAcTOsLLEE BPEMSA NMPUMEHSIOTCA MblieocaguTesibHble Kamepbl:

a) annapaToB TOHKOM OUYNUCTKM;

6) annapaToB 3aKNOYUTENBbHOM CTaaMM GUNLTPOBAHMSA;

B) annapaToB NpeaBapuUTe/IbHOM OYUCTKY;

r) Bce nepeyncieHHble BapuaHTbl BEPHbIE.

4, K LOCTOMHCTBAM MblNE0CAANTENBbHbBIX KAMEP OTHOCATCA:

a) NPOCTOTa KOHCTPYKUUUK;

6) HM3KasA CTOMMOCTb;

B) Heb6o/blLME pacxodbl SHEPTUY;

r) Bce NnepeyncaeHHble BapMaHTbl BEPHbIE.

5. PaboTa nblneocaguTenbHbIX Kamep He NoABEPKEHA BAUAHUIO:

a) Temneparypbl;

6) CKOpPOCTW ra30BOro NOTOKa;

B) HANIMYMA NbIIN PA3IMYHOTO ANCMEPCHOTO COCTaBa;

r) BCe NnepeyncaeHHble BapUaHTbl BEPHbIE.

bnok ymetb

3. Y10 ABNAETCA OCHOBHbLIM COOPYKEHMEM A1 OYUCTKU CTOYHbIX BOA?

a) pelueTKa;

6) ycpeaHuTenb;

B) OTCTOMHUK.

4. B KaKux cnyyasax npumeHatoTca 6apabaHHble PuabTpbI?

a) NPy OYUCTKe BOA, OT HEeDTENPOAYKTOB;

6) Npu ounCTKe BOAbI OT MENKOAMUCNEPCTHBIX MpUMeceit;

B) NPM OTCYTCTBUM B BOAE BA3KMX BELLECTB.

20. KakoBa 3appeKTUBHOCTb OYUCTKN BOAbI MUKPODUABTPOM?

a) meHee 40%;

6) 40 — 60%;

B) 6onee 70%.

5. Kak pacwmdposbiBaeTca cneaytollee ycnosHoe ob6o3HaveHume LIH-24-500:

a) umknoH HUMOrasa c yrnom HakNoHa BXOAHOro naTtpybKa 240 U BHYTPEHHUM AMAMETPOM
UMANHAPUYecKoi Yactn 500 mm;

6) umknoH HMMOrasa ¢ yrnom Hak/oHa BbIXO4HOTo NaTpybKa 240 1 BHYTPEHHUM ANAMETPOM
UMAnHAPUYecKoi yactn 500 mm;

B) uMkaoH HNUMOrasa c yrnom HakaoHa BXo4HOro natpybka 240 1 BHELWHMM ANaMeTPOM
LUMAMHAPUYEeCcKom yactm 500 mm;

r) cpeay nepeyYncaeHHbIX BapuaHTOB HET NPaBUIbHOTO.

5. Kaknumu cnocobamm MHTEHCMPUKALMM FPaBUTALLMOHHOIO OTCTanBaHWA AOCTUrAaeTCA BbICOKMIA YPOBEHb
OUYMCTKM CTOYHbIX BOA?
a) npaspaums;



6) dnoTaums;
B) Buokoarynsuums;
r) ocsetnieHue.

bnok Bnagetb
1. MNpubnunkeHHoe onpeaeneHne 3GpPeKTMBHOCTM YNaBANBAHMA MbIAU B LUKIOHE MOXKET ObITb BbINOJIHEHO
C NOMOLLbI0 HOMOTPAMMbI, C YY4ETOM TUMA UUKAOHA, €ro AMameTpa, rmapaBamyeckoro ConpoTUBAEHUA,
CpeAHero MeauaHHOro pasmepa nbiau, ee NNOTHOCTU, TeMNepaTypbl cpeabl.  OnpeaennTb 3¢ PeKTUBHOCTb
OYUCTKM LMKNoHa JINOT (B%) npu cneayrowmx ycaoBuMAX: rmapasandeckoe conpotusneHme 1000 Ma; cpegHuii
MeZMaHHbIN pasmep Mbiin 8 MKM; MAOTHOCTb Nblav 3000 Kr/m3; anametp uuknoHa 1000 mm; Temnepatypa
ounwaemoro rasa 400°C.

2. MpnbankeHHoe onpegeneHne spGeKTUBHOCTU YNaBANBAHUA NblIN B LLUKIOHE MOXKET bbITb
BbIMOJIHEHO C MOMOLLLbIO HOMOTPaMMbl, C Y4€TOM TUMNA LMKAOHA, ero AnameTpa, rmapasandyeckoro
COMPOTUBAEHUA, CPEAHEr0 MeAMaHHOro pasmepa MNblan, ee NAOTHOCTU, TemnepaTypsbl cpeabl. B) Onpegennts,
Kakum byaet ruapasimMyeckoe conpoTnsaeHune umnknoHa LIH-15y (8 Ma) npu cneaytowmx ycnosusx: Tpebyemas
3pPeKTUBHOCTL yNaBAnBaHMA € = 75%; cpeaHuit meanaHHbln pasmep nbian d50T = 8 MKM; NNOTHOCTb NbIAN P =
5000kr/m3; anametp umuknoHa 1000 mm, Temnepatypa rasa 400°C.

3. Mpy NpoeKTUPOBaHUUN NblaeocagnTeNIbHbIX KaMep cnesyeT yUnTbIBaTb:

a) BO3MOXHOCTb BTOPMYHOIO YHOCa;

6) TONWMHY CTEHOK Kamepbl;

B) TEMMepaTypHbIi pexnm paboTbl Kamepbl;

r) Bce nepeyncieHHble napameTpbl.

4, KaKyto TpaeKTopuIo ABUKEHUA B LMKJAOHE MMEIOT OUYULLAEMbIE ra3bl:

a) NPAMONNHENHYI0;

6) cMHyconaanbHyto;

B) cnMpanesuaHyo;

r) rasbl nepemMeLatoTcs XaoTUYHO.

5. Kakum o6pasom MOXKHO pacnonaratb LMK/AOHHbIE annapaTbl:

a) BepPTUKa/bHO;

6) HaKNOHHO;

B) FOPU30OHTA/bHO;

r) Bce nepeyncieHHble BapuaHTbl BEPHbIE.

6. Kakue uMKNoHbI nonyyYnan Hambonbluee pacnpoctpaHeHue B Poccuu:

a) KoHCTpyKuun CUOT;

6) KoHcTpyKLMKM INOT;

B) KOHCTpYKunn HUNOrasa;

r) Bce BMApl.

7. Y10 ABNAETCA OTANYNTENIbHOM OCOBEHHOCTLIO LMKNOHOB KOHCTPYKUuM HUNOrasa:

a) HAK/IOHHBbIM BXOZLHOM NaTpybOK;

6) KOPOTKME UMNMHAPUYECKAn YacTb U BbIXJIONHasA Tpyba;

B) AMaAMETP UMANHApPMYEcKon YyacTn 6onee 500 mm;

r) cpeau NnepeymncieHHbIX BapUaHTOB HET NPaBUIbHOTO.

8. CKONbKO TUNOB LMANHAPUYECKUX LIMKNOHOB KOHCTpYKUMK HUNOrasa cywectsyerT:

a) oauH;

6) Bocemb;

B) Tpu;

r) aBga.

9. Kak pacwmdposbiBaeTca abbpesunatypa LIH:

a) UMKAOH UMAUHAPUYECKUIA HAK/IOHHbIN;

6) LMKAOH UMANHAPUYECKNI HArPYKEHHbI;

B) LMKAOH umanHapudecknin HUMNOrasa;

r) UMKNOH UMAMHAPUYECKUIA HOMUHAbHBIN.

10. Y10 o603HayaeT undpa B HazBaHUM TMNA UMKAOHa LIH-... :

a) Yron HaKNoHa LUUKIOHa;

6) Bpema paboTbl LUKIOH3S;

B) YrON HaK/0Ha BXO4HOTO NaTpybKa OTHOCUTENIbHO FOPU30OHTA;



r) rog B KOTOpoM annapart 6bl1 pa3paboTaH.

11. KaKkue TMNbl ULMAMHAPUYECKMX LLUK/IOHOB CYLLECTBYIOT:

a) UH-11;

6) LIH-15;

B8) LLH-20;

r) UH-24.

12. o601 M3 pasMepoB KaxKaoro TMNa UMKJAOHOB MOXKET BbITb BbIPArKeH:
a) 3aBMCMMOCTM OT CKOPOCTM ra30BOro NOTOKa3;

6) OT Ko/inuecTBa yNaBAMBAEMOM MblAK;

B) B lO/1IX OT AMAMETPa LNANHAPUYECKON YacTy;

MNK-11

bnoK 3HaTL

1. Bnaroaapa Yyemy LMK/IOHHbIE annapaTtbl ABAAIOTCA Hanboiee pacnpoCcTPaHEHHbIM TUMOM CYXMX
MeXaHMYECKUX MblaeyioBUTeNei:

a) AeleBU3He, NPOCTOTE YCTPOMCTBA U 0BCAYKMBAHUS;

6) Manol MeTanNoeMKoCTH;

B) 6ECKOHEYHbIM CPOKOM 3KCnyaTauuu;

r) He6oNbLWOMY CONPOTUBNEHUIO U BbICOKOM NPON3BOANTENBHOCTH.

2. Kakue npemmyLiectsa MMEHT LLMKNOHHbIE NblAeYI0BUTENN:

a) Nbl/b Y1IAaB/NIMBAETCA B CYXOM BUAE;

6) BeCbMa NpPOCTbl B U3rOTOBNAEHWMU;

B) rMapaBANYECKOE CONPOTUBAEHME BIN3KO K HYNHO;

r) Bce BapnaHTbl OTBETOB BEPHbIE.

3. Kakue npemmyLiectsa MMEHT LLMKNOHHbIE NblAeYI0BUTENN:

a) annapaTbl ycnewHo paboTatoT Ha BbICOKMX AaBNEHUAX ra30B;

6) OTCYTCTBUE ABMKYLLMXCA YacTei B annaparTe;

B) Mbl/1b Y1aBAMBAETCA B MOKPOM BUAE;

r) Bce BapnaHTbl OTBETOB BEpPHbIe.

4, HazexHoe ¢pyHKUMOHMPOBaHNE LMKNOHHbIX annapaTtosB obecneynsaeTca Npu Temnepartypax
rasos go:

a) 50 0C;

6) 100 0C;

B) 350 0C;

r) 500 OC.

5. 3a cyeT Yero NPoOUCXoAMT BblAENEHUE YaCTUL, Mbl/IM U3 Ta30BOro NOTOKaA:

a) yckopeHus ceobogHOro nageHus;

6) MHepuuu;

B) rpaBuUTaLny;

r) Bce BapnaHTbl HEBEpPHbIE.

6. K KakoMy Kfiaccy annapaToB OTHOCATCA LUK/IOHbI:

a) MOKpbIe Nbl/IeYN0BUTENN;

6) anekTpoPUNbLTPSI;

B) CyXme MmexaHMUeCcKue NblieyoBUTENMU;

r) éunbTpylowme annapaTbl.

7. M3 KaKoro KoaAn4yecTsa LUUKIOHHbIX 3/1eMEHTOB MOKET COCTOATb rPYNMNOBOMN LIMKIOH:

a) 2,4,6,8;

6) cBblle 0AHOrO;

B) 14;

r)3,5,7,9.

8. Y10 ABAAETCA OTANYNTEIbHOM OCOBEHHOCTBIO KOHCTPYKLMM BaTapeHoro LLMKIOHa:

a) obwue pacnpeaenuTesnbHble U COBUPaAtOLLNE KONIEKTOPbI 3aMblJIEHHOTO M OYULLLEHHOTO rasa
COOTBETCTBEHHO;



6) HaMYMe UUKIOHHbIX 31EMEHTOB AnameTpom cebiwe 1000 mm;
B) HaMUME LIMKAOHHbIX 31EMEHTOB AMaMeTpPoM A0 250 mm;
r) Bce BapnaHTbl OTBETOB BEPHbIE.
9. OAMHOYHbIE M TPYNNOBbIe LMKNOHbI U3rOTaBAMBAIOT:
a) c neBbIM BpaLLEHNEM ra3oBoro NOTOKa;
6) BpalleHMe rasoBoro NOTOKa UCK/IOYEHO;
B) C NpaBbiM BpPaLLLEHMEM rAa30BOr0 NOTOKa;
r) Bce nepeyncieHHble BapuMaHTbl BEPHbIE.
10. Yem onpeaenaetca 3pPeKTUBHOCTb OUUCTKM ra30B B LIMKIOHHbIX Mbl/IEYIOBUTENAX:
a) AMCcNepCcHbIM COCTaBOM MbIAW U NJIOTHOCTbIO YacTUL,;
6) OoTCyTCTBMEM arpeccuBHOM cpeabl;
B) BA3KOCTbIO OYMLLLAEMOTO rasa;
r) 4MaMeTPOM LMKIOHA U CKOPOCTbIO ra3a B HEM.
r) NpaBMAbHbIN BapuaHT OTBETA OTCYTCTBYET.
11. Y10 NnpomcxoauT € yBeamvyeHmem pasmepos LLUKAOHA:
a) YCKOpeHue rasoBoro noToka;
6) CHUMKEeHME rMAPaBANYECKOrO COMPOTUBAEHMS;
B) CHUXeHMe 3PpPEeKTUBHOCTH;
r) Bce BapnaHTbl OTBETOB BEPHbIe.
12. KaKkoro anametpa unknoHbl TMna LLH npumeHATb He pekomeHayeTca:
a) meHee 3000 mm;
6) 6onee 1000 mm;
8) 500-1000 mm;
r) NpaBUNbHbIA BapuUaHT OTBETA OTCYTCTBYET.

bnok ymetb

3. Y70 ABNAETCA OCHOBHbBIM COOPYKEHNEM A1 OYUCTKM CTOUHbIX BOA,?

a) peleTKa;

6) ycpeaHuTens;

B) OTCTOMHMK.

4. B KaKkux cnyyaax npumeHsatoTcs 6bapabaHHble GUAbTPLbI?

a) Npu OUYUCTKe BOA, OT HeGTENPOAYKTOB;

6) Npu o4MCTKe BOAbI OT MENKOAMUCNEPCTHBIX MpUMeceit;

B) NPU OTCYTCTBUM B BOAE BA3KMX BELLECTB.

20. KakoBa 3pPeKTUBHOCTb OYNCTKM BOAbI MUKPOPUALTPOM?

a) meHee 40%;

6) 40 — 60%;

B) 6bonee 70%.

5. Kak pacwudposbiBaeTca creaytouiee ycioBHoe o6o3HaveHme LIH-24-500:

a) umknoH HUMOrasa c yrnom HakNoHa BXOAHOro natpybKa 240 U BHYTPEHHUM AMAMETPOM
UMAnHApUYeckoi yactn 500 mm;

6) umknoH HMMOrasa ¢ yrnom Hak/AoHa BbIXOA4HOro NaTpyoKa 240 1 BHYTPEHHUM AMAMETPOM
UMAnHApU4Yeckoit yactn 500 mm;

B8) umMKAoH HUMOrasa ¢ yrnom HaknoHa BXO4HOro natpybka 240 1 BHELWHUM ANaMeTPOM
UMAnHApUYeckoi yactn 500 mm;

r) cpeav nepeyvncaeHHbIX BApMaHTOB HET NPaBU/IbHOTO.

bnok Bnagetb

1. B KaKoM 4acT! OYMCTHbIX COOPYIKEHMIA YCTaHaBANBAIOTCA yCpeaHUTenmn?

a) Ha BbIXoAe;

6) Ha BXxoAg;

B) B LLeHTPa/IbHOM YacTu.

2. Mpouex1BaHue NpeaHasHayeHo A1 BblAeNeHUA U3 CTOUYHbIX BO KPYMHbIX HEPaCTBOPUMBIX
npumecei pasmepom...

a) 0o 25mm;

6) oT 25 oo 40mm;



B) 6onee 50mm.

3. Y10 ABNAETCA OCHOBHbIM COOPYKEHUEM A5 OYMCTKU CTOUHbIX BOA4,?

a) peLeTKa;

6) ycpeaHuTens;

B) OTCTOMHMUK.

4, B Kakux cnyyaax npumeHstoTcs bapabaHHble GUNbTPbI?

a) Npu o4UCTKe Bog, OT HedpTenpoayKTOB;

6) Npu ouMCcTKe BOAbl OT MEJIKOAUCNEPCTHbIX NPUMECEN;

B) MpW OTCYTCTBMM B BOAE BA3KMX BELLECTB.

5. Kak pacwudposbiBaeTca cneaytouiee ycnosHoe o6o3HaveHme LIH-24-500:

a) umknoH HUMNOrasa c yrnom Hak/oHa BXOAHOro natpybka 240 U BHYTPEHHUM ANAMETPOM
UMANHAPUYECcKor Yactn 500 mm;

6) umknoH HMMOrasa c yrnom Hak/oHa BbIXO4HOTO NaTpybKa 240 1 BHYTPEHHUM ANAMETPOM
UMANHAPUYECcKoM Yactn 500 mm;

B) uMKNoH HUWMOrasa c yrnom Hak/ioHa BXOAHOro natpybka 240 u BHELHUM AMaMeTPOM
UMANHAPUYEcKoi Yactn 500 mm;

r) cpeay nepeyvncaeHHbIX BApMaHTOB HET NPaBUbHOTO.

6. Yemy paBHa AoMycKaemasn 3anblJIeHHOCTb 0YMLLLaeMOoro rasa r/m3:

a) ansa cnabocannarolmMxca nbinen He A0NXHa npesbilwatb 1000;

6) MmoxKeT umeTb abcontoTHO Ntoboe 3HaYeHUE;

B) AN15 CpeAHEeC/IMMNAOWNXCA MNblei He Ao/1XKHa bbiTb MeHee 250;

r) cpeau nepevymncieHHbIX BapMaHTOB HET NPaBUIbHOTO.

7. Tun onopHbIX fan BbIGBUPAIOT B 3aBUCUMMOCTH OT:

a) yCNoBu1IA ero yCTaHOBKMU;

6) BbIOMPALOT NPOU3BOLHO;

B) Maccbl annapata C Nbl/blio;

r) Bce BapnaHTbl OTBETOB HEBEPHbIE.

8. KaKoB BepXHWUIA TemNepaTypHbIN Npeaen 4na oymwaemoro rasa, 0C:

a) 500;

6) 350;

B8) 400;

r) Bce NnepeyncieHHble BapnaHTbl HEBEPHbIE.

9. KoadPpnumneHT ruapaBamMyeckoro conpoTuBAeHMA A1A OAUHOYUHbIX LIMKJOHOB COCTAB/AET:

a) 182;

6) 175;

B) 147;

r) Bce nepeyncieHHble BapnaHTbl HEBEPHbIE.

MK-12

Bnok 3HaTb

1. YT1o o3HayaeT undpa B 0603HauYeHUn uMKnoHa LiH-15:

a) yron HaknoHa BXOAHOIo NaTpybKa OTHOCUTEIbHO FOPU30HTA paBeH 15;
6) yron Hak/noHa BXoAHOro naTpybKa OTHOCUTENbHO BEPTUKAAM paBeH 15;
B) CKOPOCTb ABUXEHUA BO3A4YXa B LMKAOHE He A0/XKHa NpeBbiwaTth 15 m/c;
r) cpeam nepeyvncaeHHbIX BApMaHTOB OTBETA HET NPABUJIbHOIO.

2. OnameTp 0a4MHOYHbIX LMKAOHOB MapKu LIH-15 cocTtasnser:

a) oo 1000 mm;

6) ot 1000 Mm;

8) 300-1400 mm;

r) Bce BapuaHTbl OTBETOB HEBEPHbIE.

3. KaKoe KoIM4YecTBO LIMKAOHHbIX 31€MEHTOB BK/IHOYAET FPYNNOBOM LUKIOH:
a) cebllle 8 WT.;

6) 2-8 wrT.;

8) 3-9 wr,;

r) BCe BapuaHTbl OTBETOB HEBEPHbIE.

4. OuameTp LMKNOHHbIX 3/1IeMEHTOB rpynnoBOro LMKAOHA COCTaBNAET:



a) 300-1000 mm;

6) meHee 300 mm;

8) cBbiwe 1000 mm;

r) BCe BapnaHTbl OTBETOB HEBEPHbIE.

5. C KaKMMm BpaLLeHMEM ra30BOro NOTOKa M3rOTaB/IMBAOT rPYMNMNOBbIE LLUKAOHbI:
a) «neBbiM»;

6) «npaBbiMy;

B) BpallleHWe ra3oBOro NOToKa OTCYTCTBYET;

r) Bce BapnaHTbl HEBEPHbIE.

6. C KaKMMm BpaLLEHMEM ra30BOro NOTOKa U3roTaB/IMBAOT OAMHOYHbIE LIMK/IOHbI:
a) «neBbIM»;

6) «npaBbim»;

B) BpallleHWe ra3oBOro NoToKa OTCYTCTBYET;

r) Bce BapnaHTbl HEBEPHbIE.

7. lpynnoBble LMKIOHbI M3roTaBAMBAIOT C KAMEPOM OYMLLLEHHOTO rasa B BUAE:
a) «KYNUTKNY;

6) 6apabaHa;

B) COOPHUKA;

r) BCe BapuaHTbl OTBETOB BEPHbIE.

8. OAMHOYHbIE UMKNOHbI U3rOTaB/IMBAIOT C KAMEPOW OUYULLEHHOTO rasa B BUAE:
a) «KYUTKNY;

6) 6apabaHa;

B) cOOpHUKa;

r) BCe BapnaHTbl OTBETOB BEPHbIE.

9. ByHKepb! 418 rPyNnoBbIX LLUKAOHOB MOTYT ObITb:

a) umnmMHApu4Yeckon bopmel;

6) KoHWYecKol bopmbl;

B) NMpamuaanbHon Gopmbl;

r) BCe NnepeyncaeHHble BapUaHTbl BEPHbIE.

10. ByHKepbl g1 O4MHOUYHbIX LLUKNOHOB MOTYT 6bITb:

a) unnnHapuYeckomn Gopmbl;

6) KoHUYecKoi hopMmbl;

B) NMpamuaanbHoin Gopmbi;

r) Bce nepeyncieHHble BapuaHTbl BEPHbIE.

Bnok ymeTb

1. KakoBa apPeKTUBHOCTb OUNCTKMN BOAbI MUKPODUALTPOM?

a) meHee 40%;

6) 40 — 60%;

B) 6onee 70%.

2. OT Yero 3aBMCUT PEKMM ABUNKEHMA XKUAKOCTU B Tpybonposoae?

a) OT CKOPOCTU ABUXKEHUA 6) OT Pa3HOCTM AaB/eHMA B) OT LEePOXOBATOCTU TPY6 r) OT NNOTHOCTH

KUAKOCTU

3. OT yero 3aBUCUT TemnepaTypa KnneHua ?
a) OT AaBNeHUs M KOHLEHTPaLMKN 6) OT BA3KOCTM B) OT NIOTHOCTHU
4, MpaBUAbHO X YKa3aHO COOTHOLWIEHNE MEXKAY eANHULAMU AABAEHUSA ?

a) 1kr/cm2=760 mm.pT.cT.=1,013 105 Na, 6) 1kr/cm2=735 mm.pT.cT.=9,81 104 Ma,

8) 1,033kr/cm2=760 mm.pT.cT.=9,81 104 Nar) 1kr/cm2=1,033 krc/cm2=1,013 105 MNa

5. YT0 Takoe Npon3BOAMTENIbHOCTb Hacoca?

1.06bem KMAKOCTU, BCACbIBAEMOW HACOCOM B €4MHULY BPEMEHM.

2.Macca XnaKocTu, NogaHHON HaCOCOM B HaMOPHYH EMKOCTb.

3.06bem XMNAKOCTU, MOAaBaeMON HACOCOM B HarHeTaTe /ibHbIN TPY60ONpoBO4 B €AMHULY BPEMEHM.

4.Cymma 06bEMOB UAKOCTU, MOAABAEMON B HAMOPHYIO EMKOCTb U TEPAEMOI Yepes casibHUK Hacoca U
HenJI0THOCTM B COeAnHEeHUAX Tpy6onpoBoaos.

6. Kakoe u3 onpegeneHuii Hanopa ABAAETCA NPaBUIbHbIM?

1.Hanop Hacoca - yaenbHasa sHeprus, coobuaemas 1Kr. *KMAKOCTM B HACOCe U BbiparkeHHan B M cTo/16a



nepeKkaynBaemom KUaKoCTH.

2.Hanop Hacoca — yaenbHas aHeprus, coobliaemas Hacocom eanHuLe obbema nepekaumBaemon
KUOKOCTW.

3.JT0 BbICOTA, Ha KOTOPYHO MNEPEKAYNBAIOT XKUAKOCTD.

4.3T0 BENYMHA, paBHasA Pa3HOCTU AABAEHWUI B HAMOPHOW U MPUEMHOM EMKOCTSIX.

7. 3aBUCUT 1M HAMOpP Hacoca OT NJIOTHOCTM NEPEKAYNBAEMOMN KUAKOCTH?

1.3aBucur.

2.He 3aBucur.

3.He 3aBMCUT OT NJIOTHOCTM, HO 3aBUCUT OT BA3KOCTM NEPEKaYNBAEMON HKUAKOCTH.

4.3aBUCUT NPU NepPEKAYNBAHNMN KUAKOCTU TAXKeNnee Boabl.

8. MpounsBeaeHneM, KakMX BEJIMYMH BblParkaeTca Nosie3Hasa MOLLHOCTb, COObLLIaeman KUAKOCTH
Hacocom?

MponsBeaeHnemM Hanopa Hacoca Ha NIOTHOCTb NepeKaynBaemMoi XKUOKOCTU.

MponsBeaeHnemM Hanopa Hacoca Ha BECOBOM Pacxos, KUAKOCTU

MponsBeaeHnemM Hanopa Hacoca Ha ero 06 beMHYO NPON3BOAUTENBHOCTb

MponssegeHnem 06 beMHOM NPON3BOAMUTENIBHOCTM HA YAE/bHbIN BEC NepeKauynMBaEeMON KNAKOCTH

9. Kakune notepu yumtbiBatoTcaA K.M.A4. HACOCA, U U3 KaKMX YAaCTHbIX K.M.A. OH COCTOUT?

1.YTeuKkun KNaKoct n mexaHnyeckme NnoTepmn Ha TpeHue.

2.K.n.4. Hacoca y4ymTbIBaEeT, NOTEPU HA TPEHNE U HA MECTHbIE CONPOTMB/IEHUA

3.K.n.A4. Hacoca yunTbIBaET YTEUKM XKUAKOCTU, NOTEPU Hanopa M NOTEPU HA MEXAHUYECKOE TPEHME B
Hacoce. OH ABNAETCSA NPOU3BEAEHMEM TPEX K.M.A4.: 06bemHoro nV, ruapasamyeckoro Nl 1 MexaHMYecKoro nmex

4.K.n.a. Hacoca npeacTtaBnneTt coboi cymmy 06beMHOro, ruapaBanyeckoro i MexaHM4eckoro K.n.g,

10. Kak 3aBMCUT BbiCOTa BCacbiBaHWA HAacoca OT 6apoMeTPUYECKOro AaBAeHUsA U TeMmnepaTypbl
nepeKkavyMBaeMom XUaKoCTn?

1.He 3aBucur.

2.3aBMCUT OT TEMNEPATYpPbl XKUAKOCTU, HO HE 3aBUCUT OT BAaPOMETPUYECKOTO AaBAEHUS.

3.Bo3pacTaeT c ymeHblleHNneM 6apoMeTpUYECKOro AaB/IEHNS U NOBbILLEHWEeM TeMNepPaTypbl
nepeKkavymMBaeMom KUAKOCTH.

4.YMeHbLIaeTCsA NPU CHUXKEHUN BapOMETPUUYECKOTO AaBIEHUA N YBENNYEHUM TeMMNePaTYPbl
nepeKkaynBaemom KnaKoCTH.

bnoKk Bnagetb

1. B BMXpEeBOM MblieyioBUTENE A/1A NPEeABapPUTENIbHOTO 3aKPYYNBAHMSA 3aMblIEHHOrO rasa B
Kamepy 5 BCTPOEH /I0NaToYHbIN 3aBUXPUTESb TMMA «PO3eTKM» (2). B xoae cBoero ABM»KeHUA BBEPX K
BbIX/IONHOMY NaTPy6Ky (6) ra3oBbIli NOTOK NoABepraeTca AEUCTBUIO BbITEKAIOLWLMX U3 3aBUXPUTENSA CTPYIA
BTOPMYHOrO BO34yxa, KOTOpble NPMUAAOT NOTOKY BpalwaTenbHoe ABuxkKeHue. Moa AeNCTBUEM LLEHTPOBEKHbIX
CUN, BO3HUKAOWKX NPU 3aKPyYNBaHUU NOTOKaA, HaCTULLbI MbINN YCTPEMNAIKOTCA K €ro nepmd)epmm, OTKyAa
CNMPanbHbIMMK CTPYSIMW BTOPUYHOTO NOTOKa NEePEMELLAOTCA K HM3Y arnnapaTa B KOJIbLLEBOE MeXKTpybHoe
npocTpaHcTBO. be3Bo3BpaTHbIN CNYCK NblM B ByHKep obecneynBaeTca NoAnopHoM waiibolt (3). BropuuHbliii
BO34yX B XOZ€e CNMpPasibHOro 06TeKaHMA NOTOKA OYMLLAEMOrO ra3a NOCTENEHHO NPOHWUKAET B HErO.

2. HanauTte nnowaapb TpyoObl, NOABOAAWMIYI Nbl/IbHBIA BO34YX K BUXPEBOMY MblAEYIOBUTENIO, ECN
o6bem 3anbinéHHoro Bosayxa Q=12000 m3/4, BXoAHasA CKOPOCTb BO3Ayxa B annapaT pasHa 16 m/c. OTeeT
OKpYrNATb A0 BTOPOrO 3HaKa nocse 3anAToMn.

OTBeT: m2

3. OumncTKa ra3oB OT NPUMECEN NPOUCXOAMUT B LIMKNOHAX NPU HAIMUYUW ABYX BUHTOOOPA3HbIX
BMXPEBbIX MOTOKOB — BHELLIHErO M BHYTPEHHero (puc. 1). Pagmyc BHELWHEro BUXPSA COOTBETCTBYET paanycy
Kopnyca LWMKAOHa, BHYTPEHHEro — PaAuMycy BbIXIONHOMN TPybbl. BHELWHMI BUXPb ONYyCKAaeTCA BHW3, 3aTeM
NOBOPAYMBAETCA M NEPEXOAUT BO BHYTPEHHWUIN BUXPb, NOAHUMAACH BBEPX.

1 — BxoaHoM naTpybokK; 2 — Tpyba BbIXN0OMNHAA; 3 — KOPMNYC LLMKNOHA; 4 — KOHYC;

5 — oTBepcTUe NblneBbiNyckHoe; 6 — byHKep; 7 —3aTBOp

4. B MOMeHT NoBOpOTa BHewwHero Buxpa Ha 180° noABAAIOTCA MHEPLMOHHbIE CUJIbI, KOTOPbIE
CNoco6CTBYIOT BbIBOAY Y/IOBAEHHOM MbI/IN CO CTEHOK LUUKAOHA B BYHKEpP. 3TO OTHOCUTCA K LIUK/IOHAM CO
CNUpaabHbIM BXOAOM. 1A LMKAOHOB C BUHTOBBIM BXOA0M ra3a OAMHOYHOTO UCMOJIHEHWA, YCTAHOBKA
packpy4mBaTenem, B OTAE/NbHbIX C/Ty4Yasnx, MPUBOAUT K CHUMKEHUIO CONPOTUBAEHUA LUKNOHaA.



5. [ns UMKNOHOB NPUHSAT Cheayowmi pag, BHYTPeHHUX anametpos, mm: 200, 300, 400, 500, 600, 700,
800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2400, 3000.

ByHKepbl LMKNOHOB MMEIT LUANHAPUYECKYIO dopmy anametpom 1,5D ana umanHgpuyeckmx n 1,2D
ON151 KOHUYECKUX LLMKNOHOB. BbicoTa umanHAapuyeckoit Yactu byHKepa coctasnset 0,8D.

UcxoaHble gaHHble:

- 06bem oumnwaemoro rasa Q=17 m3/c;

— BABKOCTb rasa npu pabouen Temnepatype pu=22-10-6 MNaec;

- BXOAHasA KoHUeHTpauma nbian Cex=80 r/m3;

- Tpebyemas addeKTUBHOCTb 0uMcTkM N=0,75;

- NNOTHOCTb rasa npu pabounx ycnosmax pr=1,36 kr/m3;

- NAOTHOCTb YacTuu, pu=1650 Kr/m3;

- T1n uyKknoHa LH-15 6e3 yantkuy;

- AnameTp ymknoHa D=2400mm.

PaccumnTaliTe 3HaYeHMe rmapaBaAMYeckoro conpoTmeaeHma AP

OTtseT: MNa

6. B KOXyxoTpyb4aTom Ten00bMeHHMKE KOHAEHCUPYIOTCA Napbl aMMMaKa npu TemnepaType
30°C. Pacxon ammuaka 2200 kr/uac. TensioTa KoHAeHcaunmn ammuarka 1146 kx/kr. KoHaeHcaums
npoussoauTca BoAoM, KoTopasa HarpesaeTcs oT 10°C go 20°C. OnpeaennTtb pacxos oxaakaatoLen Boapl 1
MoBEpPXHOCTb Tenjionepeaaym tennoobmerHHnka. KoapduumeHT Tennootaaumn al=2550 Br/(m2-K); a2=1800
B1/(m2-K). Onametp Tpyb 25x2. Tepmuyeckoe conpoTmaaeHmne 3arpasHeHnin cteHok 0,0004 (m2-K)/BT.
KoadpduumeHT TennonposogHocTu cteHoK Tpy6 17,5 Bt/(m-K). MoTepamu Tenna npeHebpeyb.

MK-13

Bnok 1 (3HaTb)

1. Ha KaKue Tpu rpynnbl 4eNAT CyLWecTBYOLME NblINEYN0BUTENMN MO CNOCOBY OUYNCTKU:

a) cyXoi, MOKPOW 1 3N1eKTPUYECKOMN OUYMCTKY;

6) cyxol, COpbUMOHHOMN N MOKPOI OYNUCTKM;

B) 3/IEKTPUYECKON, COPOLIMOHHON N MOKPOWN OUUCTKY;

r) aneKkTpuyeckon, COpbLIMOHHOM U CYyXOM OYUCTKM.

2. KaKkne u3 npeacraB/ieHHbIX TUNOB anmnapaTtoB HE OTHOCATCA K rpynne *KMAKOMNEHOUYHbIX MOKPbIX
nblaeynoBUTENEN:

a) Tapenbyatble;

6) apcopbepsi;

B) YAAPHO-MHEPLIMOHHbIE;

r) ckpyb6b6epbl BeHTypwu.

3. K KaKoli rpynmne oTHOCATCA cneaytolime annapaTbl — BOJOKHUCTbIE GUALTPbLI, TKAHEBbIE
dUNbTPbI, 3epHUCTbIE PUABTPDI:

a) punbTpytolwme;

6) npombiBaTenu;

B) COPOUNOHHbIE;

r) nepeyncneHHble annapaTbl He BXOAAT HW B O4HY rpynny.

4, K KaKkoli rpynne oTHOCATCA cneaytolime annapaTbl — TapeabyaTble, MHEPLMOHHbIE, CKpybbepbl
BeHTypu:

a) dpunbTpylowue;

6) npombiBaTenu;

B) COPOLNOHHbIE;

r) nepeyncneHHble annapatbl He BXOAAT B O4HY rpynny.

5. DUINKO-XMMUYECKUI METOL, OCHOBAHHbIM Ha NOT/IOLLLEHMM ra30B U MAPOB TBEPABIMU U
KUAKMMU NOTNOTUTENAMM, B pe3ybTaTte Yero o6pa3ytoTca MmanoneTyume U MasopacTBoOpUMble COeANHEHNA —
aTo

a) abcopbuus;

6) xemocopbuus;

B) agcopbums;

r) TepMmuyeckas HerMTpannsaums.

6. MeTog, ucnonb3yemMblit Toraa, Korga oumniliaemble rasbl 06/1a4at0T IHEPruei ropeHus - 3To



a) meTog xemocopbumu;

6) meToz agcopbumu;

B) MeToA, NPAMOTro CXKUraHusA;

r) MeToa TepMUUYECKOTO OKUC/IEHUS;

A1) MeTo/, KaTaNUTUUYECKOro A0Kura.

7. Mopg AecTBUEM KaKUX CUA NPOUCXOAUT BbiNaAeHMe YacTuL, NblAN 13 ra30BOro NOTOKa B

nbineocagnTenbHbIX Kamepax:

a) cun nHepuuu;

6) cun rpaBuUTaumK;

B) LLEHTPOBEXKHbIX CUN;

r) Bce BapnaHTbl OTBETOB BEPHbI.

8. Yemy paBHa 3pPeKTUBHOCTb YNaBAMBAHMA BbICOKOAMCMIEPCHON MblIN Pa3mepom MmeHee 5 MKm B

nblneocagntenbHbIX Kamepax:

a) 621M3Ka K Hyo;

6) coctaBnsaeT okono 50%;

B) 62113Ka K 100%;

r) Bce BapnaHTbl HEBEPHbIE.

9. LlenecoobpasHocTb NPpMMEHEHUS NbleocaanTeIbHbIX KaMep onpegenseTca:

a) BbICOKOM HayaIbHOM KOHLLEHTpauuel nbinu;

6) He3HauUnTENIbHLIM 06BEMOM OUYMLLAEMOTO BO34YX3;

B) HAa/IMUMEM arpeccUBHOM cpeabl;

r) BCce nepeymnciieHHble BapMaHTbl BEPHbIE.

10. KaKkoe 3HaueHue MMeeT peKoMeHayemasn CKOPOCTb ABUKEHMA ra30BOro NOTOKA B

nbineocaguten bHOWM Kamepe:

Kamep:

a) 5-10 m/c;

6) He 6onee 3 m/c;

B) cBblle 5 m/c;

r) 3-5 m/c.

11. Ha uto Heob6xoaMmo 06paLaTh CYLECTBEHHOE BHUMAaHMWE NPU NPOEKTMPOBAHUM MblNE0CaAUTENbHbIX

a) paBHOMEpPHOCTb pacnpeneneHns rasoBoro NoToKa;

6) KauecTBeHHbI COCTaB ra3oBon cpeabl;

B) NPUpPOAY y/1aBIMBAaEMOW Mbl;

r) repMeTUYHOCTb YCTaHOBKM.

12. Mpw NpoeKTUPOBaHUU NblNeocaguUTeIbHbIX Kamep caeayeT Yy4nUTbIBaTh:

a) BO3MOHOCTb BTOPUYHOIO YHOCA;

6) TONLWMHY CTEHOK Kamepbl;

B) TEMMNepaTypHbI PeXKMm paboTbl Kamepbl;

r) BCe nepeymnc/ieHHble NapameTpsbl.

13. B TapenbyaTbix abcopbepax NCNONb3YOTCA CAeaytoWwme OCHOBHbIE FPYMMbl TAPEeIoK:
a) TONIbKO NepPEeKPECHOro TMUNA;

6) ToNbKO C 0A4HOHANPABAEHHbIM ABUXKEHWEM ra3a U KUAKOCTU (MPAMOTOYHbIE);
B) TONbKO NpoBasbHOro (becnepennBHoro) Tuna;

r) Bce nepeyncaeHHble TUMbl TapesioK UCNOb3YHOTCS;

[) HET NPaBUABbHOTO BapuMaHTa OTBETa.

bnok ymetb
1. TnapoaMHamMMKa 3ePHUCTBIX MaTepManos. MMapaBaNYecKoe CONPOTUBEHNE 3EPHUCTOrO CN0SA (MK

HaCado04HbIX KOﬂeLI,). CKOpOCTb ncesaooXuM>xeHnAa, CKOpPoCTb BUTaHUA, CKOPOCTb YHOCAa.

2. OcaxkaeHue nog aenctemem LeHTpobeXKHoM cunbl. LeHTpoberxkHana cuna, GpakTop pasgeneHus.

PasgeneHuve XKnakux cMecelt oTCTauBaHMEM. npOM3BO,CI,MTel'IbHOCTb OTCTOMHMKA. CKOpOCTb OCaxXaeHwuA,
NOBEPXHOCTb OCaxKAEHUA. OTCTOMHMKMN.

3. Cnocobbl 04YMCTKM rasos. npOM3BO,EI,MTefIbHOCTb OoCaaunTeNbHbIX Kamep. OuncTKa rasa B UMKNOHAX.

YCTPOMCTBO M NpUHLMIMLI PaboTbl LMKAOHOB. baTapeiHble UMKAOHbI. MOKpas ouncTKa rasos. Mosnbie 1
HacagouHble ckpyb6epsbl. MeHHble annapars.

4. LeHTpudyrvposaHue. Gaktop pasgenenus. OTcTolMHbIe U punbTpytowme LeHTpudyri. Cenapatopsi.



rapouunknoHbl. Knaccudukauma LeHTpudyr; pacyeT NponusBoaUTENbHOCTH, PacXod SHEPrUn.

5. NepemewnBaHme B }UAKUX cpeaax. Cnocobbl nepemelunBaHus. Knaccudukaumsa u ycTpomncTso
MeLanokK. PexmMmbl nepemellMBaHuA. Pacxo MOLLHOCTY NpY MeXaHUYeCcKoM nepemeLllnBaHnm.

6. HacagouHble abcopbepbl NpeacTaBAAOT COBOM KONOHHbI, 3aN0NHEHHbIe HacaAKon — TBepAbIMM
TeNamm pasnnyHon Gopmbl. OHa CAYKUT ANA:

a) yBeniMuyeHMA NOBEepPXHOCTM KOHTaKTa conpnukacatowmxca ¢pas — rasa v 3KnaKocty;

6) yBennYeHNA NOBEPXHOCTU KOHTAKTa conpnuKacatolwmxcsa ¢pas — TBepAoro Tena U 3UaKocTu;

B) YBE/NIMYEHUA CKOPOCTU NPOXOXKAEHMA rasa yepes annapar,;

r) yBennyeHuna BpemeHn KOHTaKTa O4YMLLLAEeMOro rasa u XX1aKocTu;

[) HET NPaBWU/IbHbIX BAPMAHTOB.

7. BapboTarkHble abcopbepbl pa3aenstoT Ha TPM OCHOBHbIE FPYMMbI:

a) co cnnowWHbIM 6apbOTaXKHbIM C/I0EM, TAPEIbYATOro TUMA, C MEXaHWUYECKUM NepemMellMBaHUEM;

6) c npepbIBUCTbIM 6apOOTaXKHBIM C/I0EM, MIACTUHYATOrO TUMA, C MEXaHMYECKUM NepeMeLlnBaHNEM;

B) LLe/IMHAPUYECKOTO TUMA, C MEXaHUYECKUM NepemMeLlMBaHNeM, YalleyHoro TMna;

r) HEeT NpaBUAbHOTO OTBETA.

8. B pacnbiimBatowmx abcopbepax KOHTAKT mexay ¢aszamum gOCTUraeTcsa pacnblIMBaHNEM UK
pa3bpbI3rMBaHNEM KMAKOCTU B ra30BOM MOTOKe. ITM abcopbepbl NoapasaensatoTcsa Ha cieaytowme rpynnbi:

a) popcyHOUHbIe PacnblIMBAOLWME, CKOPOCTHbIE MPAMOTOYHbIE, MEXaHUYECKUE pPacnblINBAIOLWME;

6) dopcyHOUHbIE pacnblIMBalOLLINE, CKOPOCTHbIE ra30MpPOMbIBATE/IM C MEXAHUYECKUM
nepemellMBaHUeEM, LeMHAPUYECKNE Noble;

B) Le/IMHAPUYECKOTO TUMa, C MEXaHNYECKUM NepemellnBaHnem, Yalle4yHoro Tmna;

r) HeT NnpaBUAbHOrO OTBETAa.

bnok Bnagetb

1. HaitTu cooTBeTCTBME MeXK Ay TUMOM MNblAEYN0BUTENS M SKCMNYATaLUMOHHBIMN OCOBEHHOCTAMM
6) noagep:KaHue TemMnepaTypbl ra3oB B 4ONYCTUMbIX Npeaenax - TKaHeBble GUNbTPbI

B) 3abMBKa BbIXOAHbIX LWUTYLLEPOB W ra30X040B - MOKPbIE MblE€Y0BUTENN

r) 3axnebblBaHNe annapara B CBA3M C NepenosiHeHnemM ByHKepa - UMKIOHbI

2. OceBLLIas Nbl/ib NOCTENEHHO Pa3PAMKAETCA U YAANAETCA BCTPAXMBAIOLLMM MEXaHU3MOM -
3/IEKTPOPUNBTPBI

3. OpocuTenun npegHasHayeHbl 419 paBHOMEPHOTO pacnpeaeneHus .... Mo ce4eHuo KONOoHHbI
4 FopAYmMiA BO34YX, TOMOYHbIE MU AbIMOBbIE ra3bl, UCMONb3yeMble NPU CyLLKE Ha3blBatoT...
5. -OTpaboTaHHbIV BO3ayX nepes copocom B aTmocdepy cneayet
a) OCYLINTb
6) OYUCTUTb OT MbINK
B) oXNaauTb
6. Tenno yepes oborpeBaemyto NEPEropoaKy NepesaeTcs B...CyLUIMAKAX
a) KOHBEKTUBHbIX
6) KOHAOYKTUBHbIX
B) Cyb6IMMaLMNOHHbBIX
3. Bbicokan abcopbumoHHan CNnocobHOCTb, CENIEKTUBHOCTb, HU3KOE AaB/ieHNe Napa, XMMUJYecKas

WMHEPTHOCTb MO OTHOLLEHUIO K PACNPOCTPAaHEHHbIM KOHCTPYKLUMOHHbIM MaTepranam, HETOKCUYHOCTb, OFHe- U1
B3pPbIBOHE30MACHOCTb, AOCTYNHOCTb U HE BbICOKAA CTOMMOCTb — 3TM TpeboBaHMA NPeabaBAAIOTCA NpU Bblbope:

a) abcobpeHTa;

6) agcopbeHTa;

B) abcopbara;

r) agcopbara;

A) annapata HelTpaAn3aumm OYULLLAEMOrO ra3a;

€) HeT NPaBWU/IbHbIX OTBETOB.

4, Konbua Pawwura, ceana tmna «MHTanokKe», cegna bepna n konsua Manna npumeHAOTCA B:

a) HacaZo4YHbIX abcopbepax;

6) 6apbaTtaxkHbix abcopbepax;

B) pacnbiimBatowmx abcopbepax;

r) He npuMmeHstoTcA B abcopbepax;



[) NPUMeHSAOTCA BO BCex Tanax abcopbepos.

5. BoNbLINHCTBO Hacaao4HbIx abcopbepos paboTaerT B:

a) NNIeHOYHOM peXKMME;

6) B pexxnume noaBucaHus;

B) B peXXMMe 3MY/bIMPOBaHUA;

r) B pexkume yHoca.

6. 3aBMCUT N BbICOTA BCACbIBAHWA OT NOTEPb HAaNopa BO BcacblBatoLem Tpybonposoae?

1.YBennumBaetca ¢ BO3pacTaHMeEM NOTePb Hanopa.

2.He 3aBucur.

3.3aBUCUT TO/IbKO OT NOTEpPb Harnopa Ha TPeHue.

7. K Kakomy TUMy HAaCOCOB OTHOCATCA LEeHTPobeKHble HAacocChl?

1.K 06beMHbIM Hacocam, T.K. }KMAKOCTb BbITECHAETCA U3 KOPMyca HAacoca B HarHeTaTe/IbHbIi
TpybonpoBog, onatkamu paboyero Koseca npu ero BpaLLeHun.

2.K nonacTHbim Hacocam, B KOTOPbIX AaB/IeHME CO343eTCA LEeHTPOOEKHOM CUNOI, BO3HMKAIOLLEN B
KUAKOCTU NpU BpaLLeHMM paboyero Koseca ¢ 10nacTaMu.

3.K cTpyiiHbIM Hacocam, T.K. faBJEHME B STUX HACOCAX CO34AETCA CTPYAMM KUAKOCTU, ABUNKYLLMMUCA OT
OCHOBaHMA SIONATOK paboyero Koaeca K nx nepupepun.

4.K oceBblM HacocaM, NMOCKOJIbKY *KMAKOCTb B KOpPNyce LeHTPoberKHOro Hacoca ABUMKETCA NapannesibHo
ocu paboyero Kosneca.

8. KaKoW 0CHOBHOM NapameTp LEeHTPoHeKHOIo Hacoca onpeaenseTca ¢ NOMOLLLbI OCHOBHOIO
YPaBHEHUs UeHTPOOEXHbIX MaLIWH dnnepa?

1.Hanop Hacoca.

2.TeopeTnyecKkas Npon3BOAMUTENBHOCTb HAcOCa.

3.MoTpebnsemas MOLLHOCTb HACOCOM.

4. TeopeTUYeCKNN HaNop Hacoca Npu BeCKOHEYHOM Yncae nonaToKk paboyero Koneca.

KypcoBasi padora:
TemaTuka KypcoBon paboThbi:
Tema 1: «[poekTMpoBaHune, pacyeT, 0COGEHHOCTM IKCMyaTaLuum CUCTEM 3aluTbl cpeabl obuTaHms.
Tema 2. lMpoeKkTupoBaHe CUCTEMbI OYUCTKN CTOYHBIX BOA Liexa COOPOYHO-KY30BHOMO NPOM3BOACTBA.
Tema 3. O4ncTKa WenoYHbIX CTOYHBIX BOA ranibBaHUYeCKOro NponsBoacTBa.
Tema 4. Cuctema agcopbuMOHHON 04MCTKM oTXoadAWwmx ra3os TOL, oT okucnos asoTa.
Tewma 5. lNMpoekTupoBaHne CMCTEMbI OYUCTKN BO3AYLLIHOW CPeabl NAKOKPaco4HOro yyacTka
npeanpusTus.
Tewma 6. [MpoekTpoBaHMe YyCTaHOBKM OYUCTKM BO34yXa Ha yvacTke NPOM3BOACTBA CTPOUTESbHBLIX
maTepuaros.
Tema 7. ABcopOUMOHHas 04MCTKa ObIMOBbIX Fa30B OT AMOKCMAA Cepbl.

O6pa3er 3aganus Ha KP

MuHucTepcTBO TpaHcnopTa Poccuiickon ®Pepepauum
PepnepanbHOe areHTCTBO Ke1e3HOA0POXKHOro TPaHCNopTa
®BrOY BO «[JanbHEBOCTOUHbIN FOCYAAaPCTBEHHbIN YHUBEPCUTET NyTEN

coobuieHna»

EcTecTBEHHO-HaY4YHbIA MHCTUTYT

Kadenpa TexHochepHaa be3onacHOCTb

3agaHune



Ha KypcoByto paboTy

Tema:

BapuaHT

CopeprkaHue npoekTa:

BeepgeHune

dopmmnpoBaHue NCXoaHON MHOPMaLUM
MNpeaHa3sHavyeHWe annapaTHOro YCTPOMCTBA
YcTpoicTBo annapaTta (annapaTos)
MpoeKTMpoBaHMe annNapaTHOro yCTPOMCTBA
PacyeT annapaTHOro ycTpomncTea

YcnoBuaA akcnayaTaumm, pereHepaymm
BbiBOAbI

Jlntepatypa

lpadunuyeckmne paboTbl

O NOULRWNPRE

[laTa Bblaayn 3a4aHUA « » 20

[aTta caaum « » 20

PykoBoauTenb npoekTa ®amnnma N.0.

Bonpocs k 3amute KP, Komnerenuuu T1K-9; ITK-10; IMK-11, IMK-12; TIK-13

1. MoHATME 0 3arps3HEeHUN OKpYyXKatoLel cpeabl ,
2. OcoBeHHOCTU BNUSIHUA 3arpsAsHUTENEl Ha OKpyXXatoLLen cpeapl,
3. MacwwTabbl BNUSHWUA 3arpsasHUTenell Ha oKpyXatoLLei cpeabl.



MpuHumMnbl BEIGOpa cucTeM 3almThbl B TEXHOCKDEpPE,

OcHOBHble NapamMeTpbl OLIEHKU 3arpsi3HeHNst aTMocdepsl, rmapocdepsbl, MTocdepsl U UX HOPMUPOBAHKE.

MoHaTre o rmapocdepe. KpyroBopoT BOAb!.

MoHATME O CTOYHBIX BO4AX W MX TUMbI.

OCHOBHbIE NCTOYHMKM CTOYHBIX BOA.

MoHATME 0 BoAONONbL30BaHMM 1 BOAONOTpebneHnu.

10 CuvcteMbl BogocHabxeHus 1 BogonoTpebnenus.

11. Buabl CTOYHBIX BOA MO CTEMEHN 3arpsi3HEHUS.

12. Buabl CTOYHBIX BOA MO COCTaBY 3arpsi3HSAOLLMX BELLECTB

13. Buabl CTOYHbIX BOA MO (PU3NYECKMM XapaKTEPUCTUKaM 3arpsi3HAHOLLMX BELLECTB.

14. OrpaHunyeHns Ha cbpoc CTOYHBIX BOA.

15. Obwas xapakTepmncTmka METOAOB OYUCTKN CTOYHbIX BOA BMONOrM4eckMmMmm metogamm.

16.Cragmm o4ncTKkM CTOUHbIX Bod. OpraHusaums paumoHansHOM CUCTEMbI OYUCTKN CTOYHBIX BOA

17.MpuyHumnuansHas cxema O4YUCTHBIX COOPYKEHWI rPyMbl NPOMBILLIEHHbIX NPEaNPUATI ropoaa.

18.Cucrema paumnoHanbHOM opraHm3aumm MeXaHU4eCcKOM OYNCTKN CTOYHBIX BOL,.

19. MexaHu4yeckasi o4MCTKa CTOYHbIX BoA. TeopeTnyeckne OCHOBbI METOAA U ero pasHOBUOHOCTY.

20.04mMcTKa CTOYHbIX BOZ, MECKOMOBKWU: YCTPOWCTBO, MPUHLIMM OYUCTKM, MPOEKTMPOBaHWE, pacyeT, JKcrnyataums,
obcnyxvBaHWe n pereHepauysi.

21. OuncTKa CTOYHBIX BOA, OCTOWHWKM: YCTPOWCTBO, MPWMHLMM OYUCTKW, NMPOEKTMPOBaHWE, pacyeT, 3KchyaTaums,
obcnyxvBaHWe n pereHepauysi.

22.0u4nCTKa CTOYHbIX BOA, MAPOUMKIIOHBI: YCTPOMCTBO, MPUHLIMM OYMCTKW, MPOEKTUPOBaHME, pacyeT, 3KcrnyaTauus,
obcnyxvBaHWe n pereHepauysi.

23.04ncTka CTOYHbIX BOA, (OUNbTPbI: YCTPOWCTBO, MPUHLMM OYMUCTKKW, MPOEKTUPOBaHWE, pacyeT, 3KchnyaTauws,
obcnyxvBaHWe n pereHepauys.

24. PU3MKO-XUMMYECKas OYMCTKA CTOYHbIX BOA,. TeopeTuyeckme 0CHOBbI METOAA U €r0 PA3HOBUAHOCTU

25. Xumpmyeckas o4McTKa CTOYHbIX BOA,. TeopeTuyeckme OCHOBbI METOAA U €r0 PA3HOBWAHOCTU.

26.04mMCTKa CTOYHbIX BOA, 3MEKTPONU3ephbl: YCTPOUCTBO, MPUHLMMN OYUCTKW, NPOEKTUPOBAHME, pacyeT, aKcrnyaTtaums,
obcnyxvBaHWe n pereHepauys.

27.04nMcTKa CTOYHBIX BOA, KOoaryrnauus: YCTPOWCTBO anmnapartoB, MPUHLMM OYUCTKW, NPOEKTUPOBAHUE, pacyerT,
aKcnnyataums, obcrnyxvBaHve 1 pereHepauysi.

28. XvMmnyeckasi 04MCTKa CTOYHbIX BOA. TeopeTuyeckme OCHOBLI METOAA U €70 Pa3HOBUAHOCTY.

29. XvMmnyeckasi 04MCTKa CTOYHbIX BOA. TeopeTuyeckme OCHOBLI METOAA U €70 Pa3HOBUAHOCTY.

30.MoHatma o NAK n TMOB, pernameHTUpyOWUN HOPMaTUBHbIE AOKYMEHTbI.

31.0cHoBHble TpeboBaHUA k annapaTtHoMy odopmrieHunto yctaHoBok C3CO.

32.Knaccudmkauns metodos 3awmuTbl atmocdepsl.

33.Knaccudmkauuns MetogoB 3awmTel rugpocdepsi.

34.Knaccudmkauns MeTogoB 3awmnTel MTocdepsl.

35.MapameTpbl oLeHKkn 3hpeKTUBHOCTM annapaTtoB MbifieynaBnmBaHus.

36.MapameTpbl oueHKN 3¢PPEKTMBHOCTM annapaToB ra3o04UCTKM.

37.MapameTpbl oueHKU 3(hPEeKTUBHOCTM annapaToB OYUCTKM CTOYHbIX BOA,.

38.0uncTKka ra3oB OT razoobpasHbix U NapoobpasHbIX NPUMECEN.

39.MeToabl OYNCTKU ra3oB OT ra3oobpasHbixX NPUMECEN.

40.Knaccudmkaums annapatoB O4UCTKM a3pO30sien.

41.MeTofpbl OYNCTKUN ra3oB OT NapoobpasHbiX NPUMECEN.

42.Knaccudmkauusi annapaTtoB OYUCTKM ra3oB OT a3po30riel OT NapoobpasHbiX MPUMECEN.

43. Knaccndmkaums CTOUHbIX BOA, M METOAbI U3BMNEYeHUs BeLLecTB nNpu ux ouunctke (no J1.A. Kynsckomy).

44. HopmupoBaHue KadecTtsa cTouHbIX Bog. JMB, MAKse n MOKsep.

45. OnpepneneHve AONYCTUMOrO COCTaBa CTOYHbIX BOS,.

46.Jntocdepa, ee cTpoeHne. PyHkummn. CBA3b C ApYrMMU KOMMOHeHTamu 6uocdepbl 3emnu. 3HadyeHne ang
pa3BUTUS SKOHOMMUKMN.

47.MNo4Ba, Kak eCTECTBEHHOMCTOPMYECKOE Temno, obnagatoLlee nnogopoameM: CTpoeHme, COCTaB U CBOWCTBA.

48.[lerpagaums noys: TEHAEHLUMU, NPUYMHBI, MacLITabbl.

49.3arpsi3HeHne NoYBbl. ICTOYHUKM, HEraTUBHbBIE NOCNEACTBUS.

50.Kateropuun 3emenb B Poccuiickon ®eagepaunn.

51.BnusiHue pasnuyHbIX BUOOB XO3ANCTBEHHOW OESATENBHOCTU HA COCTOSIHME MOYBEHHOMO MOKPOBA.

52.HopMu1poBaHue 3arpssHsIOLLMX BELLECTB B NoYBe. PernaMeHTupytolme HopmMmaTuBHbIE JOKYMEHTbI U
napameTpbl HOPMUPOBAHUS

53. O0Lasn xapaKTepucTka METOAOB OUYNCTKM CTOYHBIX BOA MEXaHUYECKMMU METOLAMM.

54. O0Lasn xapaKTepucTka METOAOB OUYNCTKM CTOYHBIX BOA (PU3UKO-XMMUYECKMMN METOLAMM.

55. XapaKrepucTika METOAOB OUMCTKN CTOYHBIX BOA XMMUYECKUMN METOOAMM.

56.0uncTKa CTOYHBIX BOA, O30HMPOBAHWE: YCTPOWCTBO anmnapatoB, MPWHLUMMN OYUCTKW, MPOEKTUPOBAaHWE, pacuyerT,
aKcnnyataums, ooCny>xuBaHue u pereHepauysi.

57.0uncTka CTOYHBLIX BOZA, XJIOPUPOBAHME: YCTPOWCTBO annapaTtoB, MPUHLMM OYUCTKM, MPOEKTUPOBAaHWE, pacuyerT,
aKcnnyatauumsl, o6CcnyxmBaHve 1 pereHepauys.

58.0unctka CTOYHbIX BOA, OKWCIIEHWE: YCTPOWCTBO anmnapaToB, MPUHLMN OYUCTKW, MPOEKTUPOBaHWE, PacuyerT,

aKcnnyataumsl, o6CcnyxvmBaHve 1 pereHepauys.

©ooNOA



59.0unCTKa CTOYHbIX BOA, WMOHOOBMEHHWKM: YCTPOMCTBO annapartoB, MPUHLMMN OYUCTKM, MPOEKTUPOBaHWe, pacuyer,
aKkcnnyaTaums, o6CnyxvBaHue 1 pereHepauysi.

60. Bronoruyeckas ouMcTka CTOYHbIX BoA. TeopeTnyeckne oCHOBLI MeToda U ero pasHOBUAHOCTM.

61. Bronoryeckas 04MCTKa CTOYHbBIX BOA, B UCKYCCTBEHHbBIX YCIIOBUSIX.

62.04MCcTKa CTOYHBIX BOA, adPOTEHKU: YCTPOWCTBO annapatoB, MPWMHLMM OYMCTKA, NPOEKTMPOBAHWE, pacyer,
akcnnyaTaums, o6CnyxvBaHue 1 pereHepauus.

63.0uMcTKa CTOYHbIX BOA, OKCUTEHKM: YCTPOWCTBO anmnapaTtoB, MPUHLMM OYMCTKM, MPOEKTUPOBAHWE, pacyeT,
3KCMnyaTauvsi, 06CnyXVBaHWe 1 pereHepaums.

64.0uncTKa CTOYHbIX BOA, MOSISi OPOLLEHMS: YCTPOWMCTBO anmnapaTtoB, MPUHLMM OYMCTKM, MPOEKTUPOBaHMe, pacyer,
3KCMnyaTauusi, 06CnyX1BaHWe 1 pereHepaums.

65.OuncTKa CTOYHbIX BOA, MOMs (ubTpaLmMM: YCTPOMCTBO annapaTtoB, MPUHLMM OYMCTKM, MPOEKTUPOBaHWe, pacyeT,
aKkcnnyaTaums, o6CnyxvBaHue 1 pereHepauysi.

IIpuMepHBbIH NepeyeHb BOMPOCOB K 3a4€Ty U IK3aMeHY:
Komnerennun I1K-9; ITIK-10; ITK-11, ITK-12; TIK-13:

1. Uenb u 3agaum C3CO (MK-9).

2. MoHaTtne o 3arpasHeHun OC, ocobeHHOCTN BAUAHUA 3arpasHuTeneit Ha OC, macwTabbl BAMAHUA
3arpasHuTenen Ha OC (MK-9, 10, 11).

3. Bsaumogeictame MMNC n OC. Crpatermsa 3awmtbl OC (MK-9, 10, 13).

4. NMpuHumnel Bbibopa C3CO, ocHOBHble TpeboBaHMS K annapaTtHoMmy odopmieHunto yctaHosok C3CO
(MK-9)

5. ToHaTune o 3arpasHeHnn atmocdepsbl. (MK-9).

6. EcTecTBeHHble M OCHOBHbIE aHTPOMNOreHHble UCTOYHMKK 3arpasHeHns atmocdepsbl (MK-10).

7. OcHOBHble MapamMeTpbl OLEHKM 3arpAsHeHMAa atmocdepbl M MX HopmuposaHue. MAK, MNAB,
HOPMaTUBHble AO0KyMeHTbI (MK-10).

8. Knaccndukauma metonos 3awmtbl atmocdepbl npumeHeHme (MK-11).

9. ®usmyeckme NpuHLMNbI NblneynasamsaHma (MK-10).

10. MapameTpbl OLEHKM 3PPEKTUBHOCTM annapaTos nbineynasansaHunsa (MK-10).

11. NapameTpbl oueHKM 3dEeKTUBHOCTM annapaToB razoounctku (MK-10).

12. MapameTpbl oueHKM cBoncTs nbinu (MK-10).

13. Knaccndumkauma annapaTtHbIX cpeacTs nbineynasnansaHuma (MK-(9).

14. UHepumoHHbie NMYA. Knaccudukaums ycTpoicTs, NpuHLUUnbl aeictena. PacyeT umknoHa (MK-13).

15. ®unbTpbl. KOHCTPYKTUBHOE OdopmaeHMe annapaTtos, pacyeTt ¢unbTpa (MK-13).

16. OuncTtka rasos anektpodpunbtpamu. NMpumeHeHune IP. Ycrpoictso 9P, 0IHO30HHbIE U ABYX30HHbIE
31eKTPOPUALTPLI GUNBLTPLI., IKCNIyaTauua. Pacuet anektpodunbtpa (MK-11).

17. Ounctka OTXOAAWMX FAa30B  METOAaMM MOKPOM OYUCTKU. TeOopeTUYECKME OCHOBbI OYMUCTKM.
MpuHUMnbl paboTbl, KnaccMPpuKaumna, NPUMMeEHEHNE, IKCNAyaTauMa annapaTtoB MOKPOM OYUCTKM
rasos (MK-11).

18. dopcyHoUHble UM LeHTpobeXKHble cKpybbepbl. lpeaHasHadeHue.  KOHCTpyKUuMs annapaTos,
npuHUmMn paborsl, (MK-10).

19. bapboTaxKHO-NeHHble  nblneynosutenn.  KoHCTpyKuMA  annmapatos,  NpuHUmMn  paboTbl,
npeaHasHadyeHue, akcnayatauma (MK-11).

20. HacapgouHble ckpyb6epbl. KOHCTpYKUMA annapaTos, NpuUHLUMN paboTbl npeaHasHavyeHue (MK-11).

21. Ckpybbep BeHtypu (Tpyba Betypu m Kanneynosutenbs tmna KUT).. KoHcTpyKums, annapatos,
npUHUMN paboTbl, NnpegHasHadYeHune (MK-11).

22. OcHoBbI pacyeTa ckpybbepa Bentypum (MK-13).

23. . A6COpOLMOHHbIE METOAbl OYMCTKMU ra3oB. TeopeTUyeckne OCHOBbI MPOoLLeccoB o4ncTkU. Obnactm
NPMMEHEHUA annapaTHbIX YCTPOMUCTB. MPUHLUN OYUCTKKU, YCTPOMCTBO annapaToB, OCHOBbLI PACYETa,
(MK-13).



24,

25.
26.

27.

28.

29.

30.

31.

32.
33.

34,
35.

36.
37.
38.

39.
40.

41.

42.

43.

44,
45.

46.

47.

48.

49.

50.

51.

AacopbunoHHble MeToabl OYMCTKM ra30B. TeopeTuyeckme OCHOBbI NPOLECCOB OYMCTKU. MpuHumMN,
YCTPOWCTBO annapaToB, OCHOBbI pacyeTa, o6nacti npumeHeHus (MK-13)..

MpoeKkTnpoBaHue 1 pacyet agcopbepa. (MK-11).

OumnCTKa rasoB MeToAoM Xemocopbumm TeopeTMyecKnme OCHOBbI MPOLECCOB OYUCTKU MpuHLMN
OYUCTKMU, YCTPOMCTBO annapaToB, OCHOBbI pacyeTa, obnactu npumeHexus. (MK-9).

OuncTKa rasoB MeTO40M MPAMOrO CHWUraHuA. TeopeTuyecKme OCHOBbl MPOLLECCOB OYMCTKM.
MPUHUMN OYUCTKM, YCTPOMCTBO annapaToB, OCHOBbI pacyeTa, 06a1acT npumeHeHus. (MK-9).
OumncTKa razoB MeTooM TEPMUYECKOTO OKUCNEHUA. TeopeTnyeckne OCHOBbI NPOLLECCOB OYUCTKMU.
MpuHLUMN paboTbl, yCTPOMCTBO anmnapaToB, OCHOBbI pacyeTa, ob6nactn npumeHeHua. (MK-9).
OuncTKa rasoB KaTaAUTUYECKMM meTogom [MpuHUMN, YCTPOMCTBO annapaToB, OCHOBblI PacyeTa,
obnactu npumeHeHus. (MK-9)..

KunakodasHble meToabl OYMCTKM rasoB. LlenoyHble, cynbodat-6ucynbdatHble, KapbamuaHble
meTogpbl. Obnactn npumeHeHusa (MK-11).

Buoxmmmueckne metoabl OYUCTKU ra3oB. Tunbl annapaTtos, ob6nactn npumeHeHusa (MK-9).

CrouHble BoAbl U MX KnaccubuKauma. Knaccndumrkauma CB no dpusmyecknm napameTpam.

KnaccndumKkauma 3arpAasHAOLLMX BELWECTB MPUPOAHbIX M CTOYHbIX BOA,. KnaccudurKauma CToYHbIX BOA MO
N.A. Kynbckomy.

Knaccbl 3arpssHeHMI CTOUHbIX BOA, M MeTOAbl X 06e3BperknBaHumA

KnaccndumKauma meTogoB M annapaToB OYMCTKU CTOYHbIX BOA. TeOpeTUYecKMe OCHOBbI MPOLLECCOB
OCaXKaeHus TBEPAbIX YaCTUL, B BA3KOW Cpese.

OpraHunsaums paumoHanbHOM OpraHM3aLmMm CUCTEMbI OYUCTKM CTOYHbBIX BOA,

HopmupoBaHue KayecTtsa cTouHbIxX Bog, /INB, MAKse n NAKsp. (MK-10).

KnaccnédmKauma meTon0B M annapaToB OYMCTKM CTOYHBIX Bog, Hanbonee yacto Ucnosiblyemble MeTOAbI
OYMCTKM NPOMBILLNEHHbIX CTOYHbIX BoA, (MK-11).

OnpeaeneHne AONYCTUMOrO COCTaBa CTOMHbIX BoA. OrpaHMyeHns Ha cbpoc cTouHbIxX Bog, (MK-22)..
Knaccndumkauma n obuas xapaKTepucTMKa METOAO0B OYUCTKM CTOYHbIX BOZ; MeXaHW4eckue, GpusmMKo-
XMMUYECKMNE, XMMUYeckne n buonormyeckue (MK-10).

CTaguu O4YNCTKKM CTOYHbIX BoA. OpraHU3auma paumoHanbHOM CUCTEMbI O4YMUCTKM CTOUHbIX BOZ B CUCTEME
OUYMCTHbIX coopyKeHui. (MK-11)

MpUHUMNMANBbHAA CXeMa OYMCTHBIX COOPYMKEHW TPynnbl NPOMbIWAEHHbIX npegnpuatnin ropoaa (MK-
11).

dusmyeckne (MexaHMYECKME) METOAbI OYMCTKM CTOYHBIX BoA. KnaccuduKauma annapaTtHbIX YCTPOMCTB.
(MK-10).

CucTtema paLMOoHa/IbHOM OpPraHn3aLMm MEXaHUYECKOM OYMCTKM CTOUHbIX Bog, (MK-11).

O4YMCTKa CTOYHbIX BOZ MPOLEXKMBAHMEM: NMpeAHa3HAYeHne, OnncaHne NPOLLecca OYUCTKM, YCTPOMCTBO
annapaTtos, Mx KnaccuduKkauma. Pacuet peweTku. (MK-22).

O4YnCTKa CTOYHbIX BOZ OTCTaMBAaHWEM: NpeaHa3Ha4YeHWe, OMUCaHWe NPOLLecca OYMCTKM, YCTPOMCTBO
annapaTtos, KnaccudurKauma annapatos (rOpU30OHTabHbIe, BEPTUKA/IbHbIE U PaaMaibHble MECKON0BKM),
OCHoBbI pacyeTa. (MK-12).

FOpW30HTaNbHbIE, BEPTUKA/IbHbIE M PaZuMalibHble OTCTOMHUKKU. MNpeaHa3HAYeHUe, MEXaHM3M OYUCTKM,
ocHoBbl pacyeTa (MK-12).

O4YMCTKa CTOYHbIX BOA, METOAOM pa3geneHusa B nose LeHTPobeXHbIX cna. OTKPbITbie TMAPOLMKIOHDI:
npegHasHayeHMe, ONncaHne NPOoLEecca O4MUCTKN, KOHCTPYKLMA, OCHOBbI pacyeTa (MK-12).

HanopHble rmapoLMKNOHbI: KnaccudUKaLma yCNoBUS NPUMEHEHUA M OCHOBbI pacyeTa (MK-12).

OumnCTKa CTOYHbIX BOA, MeToAoM UeHTpudyrMpoBaHuA. KnaccuduKauma annapaTtHbIX YCTPOWCTB,
npeaHasHa4yeHne, oOnucaHue MPOLLeCca  OYMUCTKM, KOHCTPYKUMSA, OCHOBbI pacdeta (MK-13).
npeAHasHa4YeHne, onncaHne MpPoLEecca OYUCTKM, KOHCTPYKUMS,

OCHOBHblE MCXOAHbIE AaHHbIE WU 3Tanbl MNPOEKTUPOBAHWUA COOPYKEHMI W aNMNapaToOB MeXaHUYEeCKOM
O4YMCTKM CTOYHbIX Bog, (MK-11).



52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

OunCTKa CTOYHbIX BOA, GuUNbTpoBaHMeM. Knaccudukauma ©UAbTPOB: HAMOPHble, Ge3HanopHble,
MeA/IEHHbIE,  CKOPOCTHble  (OAHOC/IOMHbIE,  MHOrOC/IOMHbIE),  CBEPXCKOPOCTHble  GUALTPDI.
MpeaHa3HayYeHWe, ONMCaHME NPOLLECCA OYMUCTKMU, KOHCTPYKLMA, MEXaHM3M npouecca oumctku (MK-12).
PacyeT u npoektuposaHne ¢unbTpoB. NcxoaHble aaHHble (MK-13).

BapabaHHble ceTkn U MUKPOOUALTPLI. KnaccudmKkauma annapaTHbIX YCTPOWCTB, MX NpeaHa3HaYeHue,
OMMCaHMe NPOLLECCA OYUCTKM, KOHCTPYKLMA, OCHOBbI pacyeTa(lMK-12)..

O4YMCTKA CTOYHbBIX BOA, KAPKACHO-HACbIMHbIM M 3epHUCTbIM punbTpamn. Knaccmbukauma annapaTHbIX
YCTPOWCTB, NpeAHa3HavYeHue, ONUcaHne npoLecca OYUCTKN, KOHCTPYKLMA, MeXaHWU3M OYMCTKMU, OCHOBbI
pacyerta. (MK-13).

®unbtpbl ¢ nnasalowen 3arpyskor. Knaccudukauma annapaTtHbIX YCTPOWMCTB, NpeAHa3HavyeHwue,
OMMCaHMe NPOLLECCA OYUCTKM, KOHCTPYKLMA, MEXaHM3M OYMCTKM, OCHOBbI pacyeTa. (MK-12).
dneKTpoMarHuTHble GUALTPDLI, UX NpeaHa3HaYeHne, nNpeaHa3HaYeHne, onncaHMe MpoLecca OYMCTKM,
YCTPOMCTBO, MEXaHU3M OYUCTKM, 061acTb NnpumeHeHua (MK-11).

O4YnCTKa CTOYHbIX BOA, OT MAc/NONPOAYKTOB OTCTaMBaHWeM. lpegHasHayeHue, onucaHWe npouecca
OUUCTKM, KOHCTPYKUMA MacnonosyLuek. (MK-9).

OToeneHve MacnonpoayKToB B Mosie AeNCTBUA LLeHTPOOEXHbIX cnn. KOMBUHUPOBAHHBIN HaNOpPHbIN
TMAPOLMKNIOH, 061aCTM NPUMEHEHMUA, NPeAHA3HAYeHWe, ONMcaHMe MNpPOLEecca OYMCTKM, KOHCTPYKLMA
OCHOBbI pacyeTa (MK-10) .

O4YMCTKa CTOYHbIX BOZA OT Macionpoayktos ¢notaumeit. MHeBMaTyeckuin Gaotatop. npegHasHaveHue,
onMcaHMe NPOLLeCCa OYUCTKU, KOHCTpyKumA. (MK-12)

MexaHM4ecKaa O4YMCTKA CTOYHbIX BOZ, OT macnonpoayktoB. CyTb meTtoga. PasHOBMAHOCTM METOAOB.
AnnapaTtHoe odopmneHue, akcnayatauma (MK-11) .

62. INEeKTpMYECKMe METObl OYMUCTKU CTOYHbIX BoA. Knaccndukauma n obLuas xapaKTepucTuka: mMeTodpl

npeBpaLleHns, MeToabl PasaeneHns U KOMOMHNPOBaHHbIe meToapl (MK-13).

63. INEeKTpMYECKME METO/bl OUYUCTKN CTOYHbIX BOA. TEOPETUYECKME OCHOBbLI /IEKTPMUYECKON MPOLLECCOB.

MpUMEHEHNE 3/IEKTPOXUMMYECKUX METOAOB /1A OYMCTKM CTOYHbIX BOA: 3neKTpodsiotaums wu
anektpokoarynauus. (MK-10).

64. INeKTpnYECcKMe MEeTOobl OYUCTKU CTOYHbIX BOA,. a/1bBaHOKOAry/IALMOHHAsA O4YNCTKA CTOYHbIX Bog, (K-

12).

65. MoHATME 0 BMONOrMYECKOM OYUCTKE CTOYHbIX BOA,. bruocopbuma, buoakkymynsauma, buokoarynauma um

6rokomnnekcoobpasosaHume (MK-13).

66. bronormnyeckana 04YMCTKA CTOYHbIX BOA, TEODETM‘-IGCKVIG OCHOBbI meTOo4a 1 ero pasHoBnAHOCTU. OuncrKa

CTOYHbIX BOA4, B €CTECTBEHHbLIX YCNOBUAX. Monsa opouweHua,. I'Ipep,HasHaqume. YcnoBusa peannsaumnm
(MK-10).

67. bronormyeckasn o4MCTKa CTOYHbIX Bog,. [Mona dpunbtpaumm. MpegHasHadyeHme. YcnoBuma peanamsaumm
68. OuMCTKa CTOYHbIX BOA B b1onornyeckux npyaax. MNpeaHasHadveHue. Ycnosusa peanmsauuu. (MK-9).
69. brMonorMyeckas O4YMCTKa CTOUHbIX BOA, B MCKYCCTBEHHbIX ycnoBuax. O6LLana XxapaKTepucTnMka MeToaos.

Knaccndukauma CKYCCTBEHHbIX O4MCTHBIX COOpPYKeHUi (MK-13).

70. bronormyeckana OYMCTKA CTOYHbIX BOA B MCKYCCTBEHHbIX YC/10BUAX. CocTtaB 1 CBOICTBA aKTUBHOIO MAa.

Mnosbin uHaeKc. (MK-9)

71. BMONOrMYECKaA OYUCTKA CTOYHbIX BOZ B MCKYCCTBEHHbIX YCI0BUAX. BMOPUALTPLI: KOHCTPYKUMS,

OKMUC/IUTE/IbHAA MOLLHOCTb, OCHOBbI pacyeTa. (MK-13) (MK-9).

72. bronormyeckan O4YMCTKA CTOYHbIX BOZ, B @9POTEHKAX M OKCUTEHTKaX. KOHCTPYKTUBHbIE TUMNbI annapaTos,

ycnosua npumeHeHua (MK-11).

73. A3pobHble MeTOZbl OYMUCTKM CTOYHbIX BoA. [lpeaHasHadeHue. YcnoBus peanusaumn. Annapatbl,

meToapl. (MK-9).

74. AHaspobHble MeToAbl OUUCTKU CTOYHbIX BoA,. MpeaHasHavyeHue. YcnoBua peanmsaumm. MeTaHTEeHKMU.

(MK-9).

75. YcpeaHuTenu: npeiHasHavyeHne, BUApl, OCHOBbI pacyeTa. (MK-13).

76. Cuctembl 3awmTbl AnTocdepbl. ObLme NPUHLMMNLI OXPaHbl 3eMenb M 3awmTbl 3emensd (MK-9).
77. CucTtembl 3aLLUTbI NOYBbI. BoccTaHOBNEHME U PEeKYNbTUBALMA NOYBbI, opraHusauma (MK-11).
78. 3arpasHeHue nousbl. UICTOUHMKK, HeraTuBHble nocneactaus (MK-9).



79. Kateropuu 3emenn B Poccuiickon Pepepaymn. Xapaktepuctmka, npegHasHayeHue, 3HaveHme
ONs pa3BUTUA oTpacnen skoHomuKu (MK-9).
80. BanaHue pasnnyHbIX BUAOB XO3AUCTBEHHOW AeATENbHOCTM HA COCTOAHME NOYBEHHOIO NOKPOBA
(NMK-10).
81. HopmupoBaHUe 3arpAsHAIOLLMX BeLLecTB B novse. PernameHTupytowme HopmaTuBHble
AOKYMEHTbI U MapameTpbl HopmuposaHua (MK-9).
82. 3awuTHble 3eMnu TpaHcnopTa. ®yHKUMOHaNbHOE Ha3HayeHue, LOKYMEHTbI,
pernameHTupyoLmne nx ncnonb3osanHune (MK-11).
83. OueHKa Bo34encTBuMA X / 4 TpaHcnopTa Ha oKpyKatouyto cpeay(MK-9).
84. DKOHOMMYECKME MEeXaHU3Mbl OXPaHbl 3eMenb U 3emnenonb3oBaHus (MK-13).
85. Ob6paweHne c oTxogamu. TepMuHbI U onpeaeneHns B 061actm obpalyeHuns ¢ oTxogamu. 3Tansl
TEXHO/IOTMYECKOro UnKNa obpasoBaHusa otxoaos. (MK-12).
86. ObpalieHune c oTxogamun. HopmaTusHoe peryanpoBaHme obpalteHma c otxogamm (MK-12).
87. TurneHnyeckne TpeboOBaHUA K pasMeLleHUt0 U 0Be3BPEXMBAHUIO OTXOL0B MPOU3BOACTBA U
notpebneHunaA. YcnoBua xpaHeHUA OTXOL40B B 3aBMCMMOCTM OT Kacca onacHocTtu (MK-12).
88. OTxopbl Npom3BoacTBa U notpebneHuna. Knaccupumkauma otxonos. Knaccudukauma otxon08 u
3arpA3HeHu’ No OCHOBHbIM MeTOA4aM WX KOHeYHoW nepepaboTku. (MK-9).
89. Knaccudukaums oTxoaoB 1 Ux coctas B Poccuitckon peaepaunn. (MK-9).
90. CocraB u cBoiCcTBa 0TX0A08B. OnacHble ceolcTea oTxoaoB. (MK-9).
91. NacnopTu3auma oTXxoa08, Nnpoueaypa. HopmaTneHble AoKymeHTbI (MK-9).
92. Knaccbl 0NacHOCTM OTX04,0B 415 OKPYKaloLWwen cpeabl, UX onpeaeneHne, pacdeTHble U
3KcnepumeHTanbHble metoabl(MK-11).
93. MeToabl OTHECEHMA OTXOA0B K K/1acCy ONAaCHOCTU AR OKpY»Katowen NpupoaHoON cpeabl:
pacyeTHbIN 1 3KcnepuMeHTanbHbIn. (MK-12).
94. TocygapcTBeHHasa cMcTemMa pernctTpaumnm otxoaos. HopmaTueHo-npasosoe obecneyerHue (MK-
9).
95. denepanbHbIi KNaccUPUKaLMOHHbBIA KaTanor oTxoa08s, npumeHeHune (MK-11)
96. MacnopTunsauma otxogos. OpraHmsauma. HopmaTnsHo-npasosoe obecneyeHune. (MK-11)
97. HopmaTuBHO-NpPaBOBble AOKYMEHTbI, PerTaMeHTUPYIOLLME OpraHM3aumto obpalleHms ¢
oTXogamu Ha npeanpuatum. (MK-11).
98. MpoeKT 06pa3oBaHMA OTXO40B U IMMMUTOB Ha pa3mMelleHue. Mopaaok pa3paboTKu,
cornacoBaHusa u yteep:aeHus. (MK-9).

99. OcHOBHble MeToAbl yTUAnsaumm otxoaos. (MK-11)

100. OcHOBHble cnocobbl U MeTOAbl HENTPaAU3aunm oTxonos. KnaccmduKkaumsa metonos
HenTpanusaumnm otxogos. (MK-11).

101. MpUHUMNbI YyTUAK3AUUKM (MCNob30BaHUA, NepepaboTKn 1 06e3BperKMBAHNA) OTXOLO0B.
OTtxoabl YépHoM meTannyprum. (MK-11).

102. MpUHUMNbI YyTUAK3AUUKM (MCNOb30BaHUA, NepepaboTKn n 06e3BperKMBaHUA) OTXOA0B.
OTtxoabl uBeTHoOM meTannyprun. (MK-11).

103. MpUHLMNbI yTUAK3ALMK (MCNONb30BaHUSA, NepepaboTkM U 06e3BpeMBaHNA) OTXOA0B.
OTxoAabl rasibBaHM4Yeckoro npomnssoactea. (MK-11).

104. MpUHLMNbI yTUAN3ALUK (MCNONb30BaHUSA, NepepaboTkM U 0be3BpeMBaHNA) OTXOA0B.
3onownaku (MK-11).

105. MpUHLUMNbI YTUAN3ALUKU (MCNONb30BaHUSA, NepepaboTkM U 06e3BpeKMBaHNA) OTXOA0B.
M3HoLWweHHbIe WnHbl. O30HOBbIE meToabl. (MK-11).

106. MpUHLMNbI yTUAK3ALUK (MCNONb30BaHKUA, NnepepaboTkm 1 o6e3BperKMBaHNA) OTXOLOB.
M3HoweHHbIe WnHbl. KpruoreHHble metoapl. (MK-11).

107. HelTpanmnsauma oTpaboTaHHbIX akKyMynsTopHbIX baTapen. (MK-11).

108. Muponus, ero Kak NepcrnekTUBHbIA METOL HEUTPANU3ALMN N YTUAN3ALMN OTXOL0B.

OcHoBHble NpenmyllecTsa u Hegoctatku. (MK-12).
1009. Cywka otxof08. OCHOBHble pasHoBuaHocTn metoaos (MK-11)



110. MexaHnyeckne metoapl HeMTpanmsaunm otxogos8. OCHOBHbIE Pa3HOBUAHOCTH
meTtozaos. (MK-9).

111. HelTpannsauua otxoaos npeccoBaHnem. Cytb meTtoaa (MK-11).

112. MexaHn4yeckoe 06e3BOKMBaHNE OCaAKOB NPOMbILLIAEHHbIX CTOYHbIX BoA,. (MK-11) .
113. MHOONP. Mopsaaok pa3paboTku, yTBepKaeHMaA n cornacosaHuna MHOOJP (MK-9).

114, CKuraHue, Kak Hanbosee pacnpoCcTpaHeHHbI cnocob TepMmuyeckoro obesspexmBaHms
npoMblWwAeHHbIX 0Txog08. (MK-11).

115. CKuraHue, Kak Hanbosee pacnpoCcTpaHeHHbI cnocob TepMmmuyeckoro obesspexmBaHms

NPOMbILUNEHHbIX OTX04,08. MpeaHa3HaYeHne, OCHOBHblE HeA0CTaTKU U MPEeUMYLLECTBA CXKUTaHUS,
annapaTtHble ycTaHoBKM (MK-11).

116. CKuraHme oTxXo40B B C0€BbIX TONKax. [NpegHa3HayeHue, OCHOBHbIe He0CTaTKU U
npemmMyLLLecTBa, annapaTtHble ycTaHoBKNU(MK-9)..

117. Cnocobbl HenTpanusaunmn HedprecoaepKalLmMx 0TX040B. AnnapaTHble YCTAaHOBKY,
npumeHexue (MK-9) .

118. TpeboBaHMA K MeCTaM BPEMEHHOr0 CKNagMpoBaHus, xpaHeHmna otxogos. (MK-11).
119. Knaccnomkauma metogos nnponamsa. OCHOBHble PasHOBMAHOCTM, annapaTHbIE
YCTPOWCTBA, UX 3KcnayaTaums (MK-11).

120. CywKa oTxoa08. OCHOBHble pa3HOBUAHOCTM MeToaoB. O61acTM NPUMEHEHMA,
npefHasHadyeHue, annapaTHble yctponctea (MK-11)

121. MexaHnyeckne metoabl HeWTpanm3aumm otxoao8. OCHOBHbIE Pa3HOBUAHOCTU
meToaoB. O6n1acTu NnpMMeHeHuUs, NpegHa3HavyeHne, annapartHble yctpolictaa. ([MK-9).

122. HelTtpanunsauua otxogqos npeccosaHnem. CyTb MeToa, annapaTHble YCTPOMUCTBA,
npumeHeHue (MK-11).

123. TexHonorua cbopa, yaaneHua n cknagmposaHus TBepabix 6bIToBbIX oTxog0B. (MK-11).
124. TexHonoruaA cbopa, TPAHCMOPTUPOBAHUA M cKnagupoBaHunsa TEO Ha nonuroHax. (MK-10).
125. TexHonorma akcnayaTaumMm NOANroHa. TEXHONOMMA PeKynbTUBALUN TEPPUTOPUM
3aKpbITbiX NoanroHos (MK-10).

126. MeTopapl obesspexknBaHma n ytunumsaumm TBO. (MK-10).

127. CoopyrkeHus nonesoro kKomnoctnposaHusa TBO. (MK-10).

128. MexaHuyeckoe 06e3B0OKMBAHNE 0CAAKOB NPOMbILWIEHHbIX CTOYHbIX BOA.
JKCTEHCUBHbIE U MHTEHCUBHbIE MeToApbl, opraHusaums (MK-11) .

129. AnnapaTtHble YCTPOMCTBA, MCMOb3YEMbIE NPU MHTEHCUBHBIX MEeToAax 06e3BOXKMBAHUA
0CaAKOM CTOUHbIX BoA. KOHCTpYKUunKM, npuHumn paboTsl (MK-11).

130. PeareHTHas 06paboTka 0calkoB CTOUHbIX BOA, Pa3/inyHbIX npounssoacts. Obnactu
npumeHeHus (MK-9).

131. OcHoBHble meToabl HelTpanmnsaumm Tb otxogos (MK-11).

132. OCHOBHble NYTU YTUAU3ALMN N HENTPANN3ALUM OTXOA0B NPeanpUaTUi
enesHogoporKHoro TpaHcnopTa (MK-11).

133. 3awmTa oT pagmaumnmn. PagmaunoHHble 3pdeKkTbl 06nyveHma nrogein. ObaydyeHune
yenoeka. KoHTponmpyemble napameTpbl (MK-11) .

134, HopmupoBaHue pagnoakTMBHoro obaydeHus. Kateropmum obaydaembix n aumu,. (MK-11)
135. 3alwmTa HaceneHusa oT MOHU3NPYOLWMX n3nydeHni (MK-11).

136. OpraHmsauma TPaHCNOPTUPOBAHMNA PAANOAKTMBHBIX MaTepUasnos Ha

}enesHogoporKHom TpaHcnopTe (MK-10).

137. 3awmta o SMMU. MpUHUMNbI 3aLLUTbI OT 3NEKTPoMarHuTHoro noasa. (MK-10).

138. 3awmta oT IMMU. CTpyKTypa 3/1eKTpoMarHnTHoro nons, dopmupyemoro nsnydyatenem. (MK-10).

139. UcTtouHnkn IMIT npombiineHHol YyactoTbl. IMI1 Ha OTKPbLITLIX pacnpeaenmTenbHbIX
ycTponcTaax. MpuHumnbl 3awmTel (MK-11) .

140. 3awwura ot AMI1, cosgaBaeMbIx NMHUSAMU anekTponepeaad (JTIOM) (MK-11).

141. JonycTMmble YPOBHW HAMPAKEHHOCTU INEKTPUYECKMX U MArHUTHbIX Nosieit. CUCTEMbI 3aLWMUTbI
yenoseka (MK-12).



142. Bo3aencTeme Ha OpraHM3m YenoBeKa 31eEKTPOMArHUTHbIX nonen BY n CBY ananasoHa.
Cuctembl 3aWmThbl YenoseKka (MK-11)

143. MeponpuaTua no 3aluTe YesoBeKka oT Bo3aenctama IMM nsnydenns (MK-10).

144. OcobeHHOCTN U3MEPEHMA LWYMA U OPraHM3aLMNA LWYMO3ALLUTHBIX MEPONPUATUI B MOMELLEHUSAX.
N3mepeHue Wwyma B paboueit 3oHe (MK-11).

145. MNoHATMe o Wwyme, WymosawmTe. Buabl wyma. (MK-10).

146. UHKeHepHble (CTpoUTeNbHO-aKyCTUYecKMe) metToabl Wymo3sawmTsl . (MK-10).

147. MNpoeKTnupoBaHMe WYMO3aLWNTHbIX MeponpuaTuit. (MK-10).

148. OnpeaeneHne Tpebyemoro cHUXKeHuUA ypoBHel Wwyma. (MK-10).

149. 3BYKOM301ALMA OTPAXKAAOLWMX KOHCTPYKLUMIA KabuH HabaoaeHna n ykpbiTnin (MK-11).

150. 3BYKOM30MALMN HAPYKHbIX OrParKAatoLLmMX KOHCTpYKUMiA. (MK-11).

151. TpeboBaHMA MO 3aWMTe OT WYMa K UHXKeHepHOoMY ob6opyaoBaHuUto 3aaHui. (MK-12).

152. 3awmTa oT Wwyma. Boibop meponpuatuii no 3awmTte ot wyma (MK-11) .

153. MeToabl M NOPAAOK HOPMUPOBAHUA WYyMa. [MrMeHnyeckoe HopmupoBaHue wyma. (MK-9)..

154. AkycTuyeckui pacyet. NopagoK npoBeaeHUa akycTnyeckoro pacyeta (MK-11).

155. PacyeT wyma B *Kuaom 3actpolike (MK-10).

156. PacyeT ypoBHel 3ByKOBOro AasneHus B nomelteHun (MK-10).

157. PacyeTt wyma B nomelleHmun. MocnenoBatenbHoCcTb. MeponpuaTUA No CHUXeHuto wyma (MK-
10).

158. TpeboBaHMs K 3aLLUTE OT LUYMA CEIUTEOHbIX TEPPUTOPUIN TOPOAOB N HACcENEHHbIX MYHKTOB. (K-
10).

159. PacyeT Tpebyemoro ypoBHA CHUXKEHWUA YPOBHS 3ByKoBOro aasneHus . (MK-10).

160. UHPpa3ByK, pusmyeckan cyTb. CucTembl 3aWnTbl MHPpa3ByKa (MK-11).

161. Bubpaumsa. MoHsatue. NctouHuku. (MK-10).

162. OcHoBHble napameTpbl Bubpaumu. (MK-10).

163. Buapl Bubpaymun. JlokanoHas snbpaums. (MK-11).

164. Buapl Bubpauumn. Obuwas snbpaums. (MK-11).

165. Bo3sgenctemne Bubpaunmn Ha opraHnam Yyenoseka. (MK-11).

166. HopmunposaHue nponsBoacTseHHOM BMbpaumun. (MK-11).

167. 3awmTa oT BUbpaLumM B NpomMblilineHHocTU. OcHoBHbie nyTu. (MK-11).

168. OcHOBHble MeponpuATMA No 3awmTe oT Bubpaumn. (MK-11).

169. NyTn cHUXKeHnsa Bnubpauunmn. Bubpomnsonauma. (MK-11).

170. MyTn cHUKeHna Bubpaunn. Bubponornowenue. (MK-11).

171. NyTn cHUXKeHnsa Bubpauumn. Bubporawenue. (MK-11).

172. NyTn cHUXKeHns Bnbpaunn. Bubpoaemnduposanue. (MK-11).

173. CpeacTtBa MHAMBMAYANbHOM 3aWmTbl OT BUG6pauum. (MK-11).

174. OpraHn3auMOHHO-NPOPUNAKTUYECKME MEPONPUATUA NO CHUNKEHWUIO BPEAHOIO BAUAHUA
Bubpaunn. (MK-11).

O6paseLl, 3Kk3ameHauMoHHOro bunerta

OANBHEBOCTOYHbIV TOCYOAPCTBEHHbLIN YHUBEPCUTET NYTEW COOBLLEHWA

Kadegpa Tb 3K3AMEHALMOHHbIN BUNET Ne 1 YTBepxaaro
- cemecTp no gucuunnumHe «Cnctembl 3BLWMTHLI B TeXHOCepe » | 3aB. Kadpegpon
202 /202 ywu. Nno HanpasfeHNo NOArOTOBKU Tb
r. 20.03.01 «[MoxxapHasa 6e3onacHOCTb» npodeccop M.X.
OK3ameHaTtop AxTAMOB
Axtamos M.X.

« »

202 .

1. OumcTKa CTOYHbIX BOA, OT MAaC/lONPOAYKTOB OTCTaMBaHMeM. [lpegHasHauyeHue, omnucaHue
NpoLLecca OYMCTKM, KOHCTPYKUMA Macnonosyluek. (MK-9).




2. lMpoektmpoBaHue n pacyet agcopbepa. (MK-10).
3. HopmupoaHue npoussoacteeHHon Bubpauun. (MK-11).
4. OuucCTKa CTOYHbIX BOA, OT Mac/AoMpoAyKkToB dnotaumeit. [MHeBmaTMYeckuit  dnotaTop.

npeaHasHayeHne, onucaHMe NPOLECCa OYMUCTKN, KOHCTPyKuma. (MK-12)

5. 3apgaya. YcpegHutenu: npegHasHayveHve, Buapbl, ocHOBbI pacyeTa. ([1K-13).

[Mpumeuanue. B KkakaoM 3K3aMCHAIIMOHHOM OWJIETE JOJDKHBI MPUCYTCTBOBATH BOIPOCHI, CIIOCOOCTBYIOIIUX
(hopMUpOBaHUIO Y 00YYAIOIIETOCT BCEX KOMICTEHITUIA MO JAHHOW JUCITUTLTUHE

3. TecroBble 3axanusi. OueHKa MO pe3yabTaTaM TECTHPOBAHUS.

3.1. [IpumepHbIe 321aHUS TeCTA.
Coaep:kanue TECTOBBIX MATEPHAJIOB:
OIIK-1 (1-3, 5, 11, 18, 23-24, 26, 35-36,39, 45, 48, 65, 69, 70)
OIIK-4; (5-10, 12, 13, 15, 16, 19-26, 37, 38-44, 46, 47, 49-57, 59-64, 67, 68-88),
OIIK-10; OIIK-11 (5-10, 12, 13, 15, 16, 19-26, 37, 38-44, 46, 47, 49-57, 59-64, 67, 68-88), (14, 17, 27-34, 58,
66, 70):

TectoBbIe 3a1aHus

1. 3a0anue 1

Buvibepeme npasunvuulii omeem.

Vkaxure B KaKOM paouyce (M) OT ITYHKTa BOJOIIOJIb30BaHUA COCTAaB U CBOICTBa BOJBI B HEIIPOTOYHBIX BOJOEMAX
INUTBEBOT'O U KyanypHO-6I>ITOBOI‘O Ha3HAa4YCHHA JOJDKHBI COOTBETCTBOBATH HOpMaM

150;
300;
500;
1000.

oooo

2. 3a0anue (I1K-09).

Buibepeme npasunvrvlii omsem.
JIyis KakuX mapaMeTpoB MpaBHiia OXPaHbl TOBEPXHOCTHBIX BOJ HE YCTAHABIMBAIOT HOPMHUPYEMbIE 3HAUCHHUS

IJIOTHOCTE BOJIB;
BIIK;

[TJIK s10BUTHIX BEIIECTB;
3HaueHue pH;

ITJIK ©0yie3HETBOPHBIX OAKTEPHIA.

Oo0oooaod

3. Baoanue (T1K-09).
Buvibepume npasunvivle omeenmvi
Ipu OYMCTKE CTOYHBIX BOJI OT PACTBOPUMBIX IIPUMECEH UCIIONB3YIOTCS CIEAYIOIIUE METOIBI:

HeUTpanu3anms;
OKHCJICHUE;
KOaryJsius
030HHPOBAHUE;
doTtanus

ooooo

4. 3a0anue (ITK-09).

Buibepeme npasunvrvlii omsem.



VKaXuTe CKOJIBKO BUI0B JIIIB HCIOJIB3YIOT IIPU HOPMHUPOBAHUU Ka4CCTBA BOABI B BOAOCMAX IMATHCBOT'O
Ha3HA4YCHUA:

oooo
ahRhLN

5. 3aoanue(TIK-09).

Buibepeme npasunvrolii omsem.

Vkaxure ckoiabko BuaoB JIIIB ncnoias3yoT npy HOpPMUPOBAaHUU Ka4€CTBA BOIBI B BOJOEMAX
PBIOOXO03SIICTBEHHOTO Ha3HAYCHHS

oooo
agr®d

6. 3aoanue ( TIK-09).
Buvibepeme npasunvuulii omeem.

CKOJIBKO HEPAaBCHCTB COOTBECTCTBUA HOpMaTUBaM IIPOBEPAIOT JIs1 BOJOCMOB IMMUTHLEBOI'O HA3HAUYCHU A

Ooooo
agkRroem™

7. 3adanue(ITIK-09).
Buvibepeme npasunvuulii omeem.

CKOJIBKO HEPABCHCTB COOTBETCTBHA HOpMAaTUBAM JJOJI’KHO BBIIIOJIHATHCS JJ11 BOJOCMOB pr6OXO3$II71CTBGHHOFO
Ha3HA4YCHUA

oooo
agRhod

8. 3aoanue(TTK-09).
Buibepeme npasunvrvlii omsem.
[IpouexuBanue mpeHaA3HAYECHO [Tl BRIACICHUS U3 CTOYHBIX BOJ] HEPACTBOPUMBIX MTPUMECEH THaMeTpoOM

10 10 mm;
o 15 mm;
110 20 MMm;
JI0 25 MM;

Oo0o0oood

110 30 MM.

9. 3aoanue(TIK-09).



Buibepeme npasunvuuiii omeem.

CKOpocCTh BOJIBI B 3a30p€ MEXAY CTEPKHAMHU PEUIETKH He JOJDKHA IPEBBIIIATH

O 0,5w/c;
O 1w/
O 1,5wm/c
O 2wm/c
O 5w/

10. 3a0anue(I1K-09).
Buvibepeme npasunvhbiii omeem
3aKOHOMEPHOCTH CBOOOTHOTO OCAKIEHHSI YaCTHI] COXPAHACTCS MPH UX 00BEMHOMN KOHIICHTPAIMH JI0

1%;
2,5 %;
5%;
10%

Oo0ood

11. 3a0anue(I1K-09).
Buvibepeme npasunvhwbiii omeem

Cxopoctb ocaxeHust o hopmyne Putrenrepa onpeznensercs s 4acTHL, AUAMETP KOTOPBIX OoJee:

O 0,5 Mm;
O 1 MM
O 1,5 Mm;
O 2 MMm.

12. 3a0anue(I1K-09).
Buvibepeme npasunvhulii omeem
OTCTOWHUKH UCTIONB3YIOTCS AJIS BBIJIEIECHUS U3 CTOYHBIX BOJI MEXaHUYECKUX YaCTHUI] TUaMETPOM MEHee

0,1 mm;
0,25 MmM;
0,5 mm;
0,75 mMm.

Oo0ood

13. 3aoanue (I1K-09).
Buvibepeme npasunvhulii omeem

KonnuecTBo 30H, Ha KOTOpOe pa30uBaeTcs Mo JUIMHE OTCTOWHUK, IIPU pacdyeTe TOPU30HTAIBHBIX OTCTOHHUKOB 110

Metony A.M.Kykosa.
o 2
o 3;
o 4
O 5.

14. 3a0anue(TTK-09).

Buvibepeme npasunvhulii omeem



CpeL[Hee BpeMs HpC6BIBaHI/I$I CTOYHOM BOJBI B MACJIOJIOBYHIKE COCTABJISICT

O 1,5q;
O 2ug;
O 3u;
O 4u.
15. 3a0anue

Boibepeme npasunvnwviit omsem (ITK-09).
CKOpOCTb ABUXEHWA CTOYHOM BOAbI B MaC/N0/10BYLUKE COCTAaBASAET A0

0,003 m/4g;
0,005 m/g;
0,008 m/u;
0,01 m/u.

Oo0oood

16. 3adanue (ITIK-09).
Buibepeme npasunvhulii omeem
CKOpOCTb ABUXKEHUA CTOYHOM BOAbI B MAC/10/I0BYLLKE COCTaBAAET OT

0,003 m/u;
0,005 m/u;
0,008 m/u;
0,01 m/4.

Ooo0oood

17. 3aoanue (I1IK-10).
Breaute nponyieHHbIN TEPMUH

- TIpOIIECC MepepacpeiesieH s MPUMecel CTOYHBIX BOJ B CMECH JIByX B3aMMHO HEPACTBOPHUMBIX
npumecei

Omeem: IKCmMpaxkyus

18. 3aoanue (ITIK-10).
Buibepeme npasunvhulii omeem
[ Kakux mapameTpoB IpaBHiia OXpaHbl HOBEPXHOCTHBIX BOJ HE YCTaHABJIMBAIOT HOPMHUPYEMbIE 3HAYCHHUS

pacTBOPEHHBIN a30T;
3arax;

IIPUBKYC;

IBET;

Oo0ooOooaod

TeMIeparypa.
19. 3aoanue (I1K-10).
Buibepeme nuwinuii omeem

[nAa Kaknx napameTpoB Npasun/ia OXpaHbl NOBEPXHOCTHbLIX BOA, YCTAaHABAMBAOT HOPMUpPYEeMble 3HAYeHMA



COJICpKaHUC B3BEILICHHBIX BEILICCTB;
3amnax;
MIPUBKYC;

Oo0oood

arperaTtHoe COCTOSIHUE.

20. 3adanue (IIK-10).

Buvibepeme npasunvnvie omeemol

Kaxkue Bust JITIB uCmons3yroT B BOAOEMaX MUTHEBOTO Ha3HAYEHHUS

[0 CcaHUTapHO-TOKCHKOJOTUYCCKHUI;
[0 TOKCUKOJIOTUYCCKHIA;
O oOImecaHuTapHEI.

21. 3adanue (IIK-10).
Buvibepeme npasunvhvie omeemol

Kakwue Bugpt JITIB uCIonb3yoT B BOJJOEMAax phIOOX03sSHCTBEHHOTO Ha3HAUCHUS

O MeIuKO-OHMOJIOrHMYECKHUH;
O  pbIOOXO3AHCTBCHHBIH;
O  oOmecaHUTapHBIH.

22. 3adanue (ITK-10).
Buvibepeme npasunvhwiti omsem.
COpoc CTOYHBIX BOJI B BOJIOEMBI Pa3pelIaeTCsi, €CITU B HUX:

O coxepxarcs LEHHBIE OTXOMBI;

coJiepKaTcsl BEeLECTBa, U1 KOTOPBIX He ycTaHoBieHb! [T/(K;
HCXOIHOE ChIPbE, BBIIIE 3HAUCHUI TEXHOJIOTMUECKUX MOTEPD;
COJIepKaTCsl TOKCUYHBIE BELIECTBA;

Oo0ooOood

OTCYTCTBYIOT LICHHBLIC OTXObI.

23. 3aoanue (ITK-10).
Buibepeme npasunvrwiti omeem.
Omnpenenenue AOMyCTUMOTO COCTaBa MPUBOAAT C YIETOM:

JIABJIEHUS;
peo0Iaaroero BUIa 3arps3HAIOIINX BEIIECTB;
TEeMIIEPaTypBI;

0Cco0eHHOCTEH BOAOEMa;

Ooo0oooao

BPEMEHH CYTOK.
24. 3aoanue (I1K-10).

Buibepeme npasunvrwiti omeem.

JIOHYCTI/IMYI-O KOHOCHTPAWIO B3BCHICHHBIX BEHIIECCTB B OYUIICHHBIX CTOKAX OIMPEACIAIOT C YyYETOM:

0 XapakTEpHUCTHK BOAOEMA;



BPEMEHHU roJ1a;
JABJICHUS B OKpY>Kalollel cpelie;
BBICOTHI MECTHOCTH,

(hOHOBOI1 X KOHIIEHTpAIUEH.

Oo0ooOood

25. 3aoanue (IIK-10).
Bovibepeme npasunvhwiii omeem.

Pacuer BO3MOKHOCTH cOpoOca MPOU3BOJICTBEHHBIX CTOYHBIX BOJ] B IPOTOYHBIC BOJJOEMBI MOYKHO OCYIIIECTBHTH IO
METO.y:

O Pyddens;
O Jlammesa;

O ®ponoBa-Pag3umiepa.
26. 3aoanue (IIK-11).
Buibepume npasunvrsvie omeemoi
Pacuet pa30aBiieHust MPOU3BOICTBEHHBIX CTOYHBIX BOJ] IIPOU3BOIUTCS METOIAMU:

[le3u;

Pyddes;
Kapaymiena;

Oo0oonO

Jlanmesa.
27. 3aoanue (IIK-11).
Buvibepeme npasunvbhblii omsem.

[t BEIpaBHHBaHUS PAacXO0B W KOHIIEHTPAINY 3arPSA3HSAIONINX BEIIECTB HAa BXOJIE B OYUCTHBIE COOPYKEHUS
WCIOJIB3YIOT:

JIOTKH,;
YCPEOHUTENN;
PCLHICTKH,
mhdysopsl;
HAIPABUTEIIU.

(I R A

28. 3aoanuem (IIK-11).
Buvibepume npasunvhvle omeenvi
Bb160p cnocoba o4MCTKM CTOUHBIX BOA, NPU NPOEKTUPOBAHUMN OUUCTHBIX YCTAHOBOK 3aBUCUT OT:

JIABIICHUS;
BHJIa IPEO0IIaIAIONIeH TPUMECH;
KOHIICHTPAITUH TpeoOianaronieii mpuMecH;
IJIOTHOCTH MPe00IaIatoiei MpUMecH;

Oooo0ooaod

TEMIIEPaTypPhl BOABI.
29. 3aoanue (I1IK-11).
Buibepeme nuwnuii omeem.

®opMbl MONEPEYHOTO CEYEHUS CTEPIKHEN PEeLIEeTKM ObIBaAIOT:



Oo0oood

OBAJIBHBIE;
KpYTJIBIE;
MIPSIMOYTOJIbHBIE;
KOJIBIIEBBIE.

30. 3aoanue (IIK-12).

BribepuTe mpaBUIIbHBIE OTBETHI

B 3aBucumoctu ot HaIrpaBJICHUA IBUKCHUS BOABI IECKOJIOBKHU IMOAPA3ACIIAOTCS HAa TUIIBIL:

Oo0oood

TOPHU30OHTAJIBHBIC C HpﬁMOJ’IHHeﬁHHM;
MMPOAOJJIbHBIC,

BCPTHUKAJBHBIC,

TOPHU30OHTAJIBHBIC C KPYTOBLIM.

31. 3aoanue (IIK-12).

BribepuTe mpaBUIIbHBIE OTBETHI

AbspupyeMble MeCKOJIOBKH MPUMEHSIOTCS IS pa3IeeHus] MEXaHUUYECKHUX YacTHII TO:

O

O oOood

(hpaKIIOHHOMY COCTaBY;
arperaTHOMY COCTOSIHHUIO;
TUIOTHOCTH;

(ha30BOI KOHCHCTEHITNH.

32. 3aoanue (IIK-12).

Bvibepeme npasunvhulii omeem.

OTteneHre MEXaHUYECKUX YaCTHI] B MOJIC JCHCTBUS IICHTPOOSIKHBIX CHJI HE OCYIICCTBIISACTCS:

Oooogood

OTKPBITBIX [IUKJIOHAX;
HATIOPHBIX UKJIOHAX;
KOJIBIIEBBIX THAPOIMKIIOHAX;
neHTpudyrax.

33. 3aoanue (ITIK-12).

Buibepeme npasunvrvlii omsem.

HpI/I MMPOCKTUPOBAHNU OTKPBITHIX THAPOIUKIIOHOB BBICOTA HHHHHHpH‘ieCKOﬁ HacTu:

O Oomble Juamerpa;
O paBHa guameTpy,
0 mMeHblIe JuaMeTpa.

34. 3aoanue (IIK-12).

Buibepeme npasunvrvlii omsem.

3epHMCTbIﬁ d)MJ'Ipr ncnonb3yeTca anAa O4YUCTKU 6onbLNX pacxonoB CTOYHbIX BOA, OT:



PAaCTBOPCHHBIX HpHMCCCﬁ;
KOJIJIOMAHBIX YaCTHII,
MCXaHNYCCKHUX YaCTHII,

Oo0oood

ra3000pa3HbIX MPUMECEH.

35. 3aodanue (IIK-12)

Buvibepume npasunvivle omeenmoi

Jlnst pacdeTa MaciooBYIIEK HEOOXO0IUMO 3HATD:

CKOPOCTb TCUCHHSI;
CKOPOCTb BCILIBIBAHHS
TeMIIepaTypy;
JIaBJICHUE;

[ I R I B I Y

pacxoj CTOYHOM BOJIbI.

36. 3aoanue (IIK-12).

Buibepume npasunvrvie omgemobi

Pacuet mMacnonoByIek CBOIUTCS K OIPEIEICHUIO:

CKOPOCTH OTCTaUBaHUS;
JUTHHBI,

ITUPUHEL;

CKOPOCTH UCTEUYCHHUS;

Oo0o0ooaod

BPEMEHHU OTCTaMBAHMS.

37. 3aoanue (IIK-12).

Buvibepume npasunvivle omeenmoi

OuKCTKA CTOYHBIX BOJ] OT MACJIONPOAYKTOB OCYIIECTBIISETCS:

duoTarueii;

bunbTpanyen;

copOmmeit;

B T0JI€ IIEHTPOOEIKHBIX CHJT;

0 I I R I Y

O] TABJICHUEM.

38. 3aoanue (11IK-12).

Buibepeme npasunvrviii omsem.

OuKCcTKa CTOYHBIX BOJ] OT PACTBOPHMBIX TIPUMECEH HE OCYIIECTBIIACTCS

3JIEKTPOKOATYJISLIUEH;
AKCTpaKIIHeH;
3IeKTpOQJIIOTAIINEH;
copO1wmeii;

Oo0o0ooaod

HeWTpan3anuei.

39. 3aoanue

Boibepeme npasunvnoiii omseem. (IIK-12).



CKOJIBKO KaTCFOpI/Iﬁ BOJOCMOB YCTAHABJIMUBAIOT CaHI/ITaprIC npaBWia U MpaBUjia OXpaHbl MOBEPXHOCTHBIX BO,I[?

ooono
agRr®d

40. 3aoanue (IIK-12).
Buibepeme npasunvhbiii omeem.

Ha xakom PacCTOAHUM OT IIYHKTA BOAOIMOJIB30BaHUA COCTAB U CBOMCTBa BOJIBI B IMPOTOYHBIX BOJOCMAX MUTHEBOTO
u KYJ'II)TypHO-GBITOBOFO Ha3HA4YCHUA JOJLKHBI COOTBETCTBOBATH HOPMaM B CTBOpPAx

0,5 kM;
1 xM;
2 KM;
5 kM.

oooo

41. 3aoanue (I1IK-12).

Buvibepeme npasunvhblii omeem.

OUIBTPBI, HCIIOJIB3YEMBIE AJIST OUUCTKU CTOYHBIX BOJ MAIIMHOCTPOUTENBHBIX MPEANPUATHH :
[0 TKaHEBEIC,
O 3€epHHUCTEHIE,
0 BOJIOKHHUCTEIE.

42. 3aodanue (ITIK-15).

Buibepeme npasunvuulii omeem.

Vkaxxure Ha KaKOM PaCCTOAHUUN OT MECTA BBIITYCKA COCTAaB U CBOICTBa BOJbI B pI)I6OXO3$II\/'ICTBeHHI>IX BOJOEMAX
JOJIKHBI COOTBETCTBOBATH HOpMaM IIPpU OTCYTCTBHUU PaCCEUBAIOIICTO BBIITYCKa

150;
300;
500;
1000.

oooo

43. 3aoanue (ITK-12).
Buibepeme npasunvrvlii omsem.

CKOJIBKO HEPAaBCHCTB COOTBECTCTBU HOpMAaTUBAM HPOBEPAIOT AJIs1 BOJOCMOB IMMTUTHEBOI'O HA3HAUCHU L

oooo
AN

44. 3aoanue (ITK-12).

Buibepeme npasunvrvlii omsem.



CKOJIBKO HCEPAaBCHCTB COOTBCTCTBHA HOpMATUBAM JJOJDKHO BBIIIOJIHATHCA AJI1 BOOJOCMOB pBI6OXO3HﬁCTBCHHOFO
Ha3HA4YCHUA

oooo
ahRhLN

45. 3aoanue (IIK-12).
Buibepeme npasunvrolii omsem.

,Z[HH BOJOECMOB KaKOI'O Ha3HAYCHU S Hpeaeano ZIOHYCTI/IMBIG KOHHGHTpaHI/II/I 3aI‘p$I3H}HOHH/IX BCIIIECCTB UMCHOT
OoJlee HU3KHE 3HAYECHUS

O pBeIOOXO3SHCTBEHHOTO;
[0 OUTBEBOTO;
O KyJIbTYpHO-OBITOBOTO.

46. 3aoanue (ITK-12).
Beeoume nponywennviti mepmumn.

- pasaCJICHUC KUJKUX HCOAJHOPOJAHBIX CUCTEM ITYTEM BBIICIICHUSA U3 )KHI[KOP'I (1)33131 TBEPAbIX WIH

JKUAKUX B3BEIIEHHBIX YaCTHUIL TIOJ] IEHCTBUEM CHIIBI TSDKECTH, IEHTPOOEKHON CHITHI.

47. 3aoanue

OHpeI[eHI/ITe COOTBETCTBUEC THUIIOB METO0B U CITOCOOOB OYMCTKH CTOYHBIX BOJ

1. Xumnyeckue a) moranus
2. MexaHudeckue 0) HelTpanu3anus
3. OU3MKO-XUMHYECKHE B) MPOIIEKUBAHUE

48. 3aoanue (ITK-12).

Ornpeaennure COOTBETCTBHE CITOCOOOB OUYMCTKH CTOYHBIX BOJ M BUAOB 3aTrPSA3HSIONINX BEIIECTB

1. B3BemenHbIe BemecTBa a) OMOJIOTHIECKOE OKHUCIICHUE
2. PacTBOpeHHbIE BemiecTBa 0) Koarymsnus
3. Komouasl B) OTCTaWBaHHE

4. Opranndeckre BelecTa T') HEHTpanu3anus



49. 3aoanue (IIK-12).

Ormpenennure COOTBETCTBHE CITOCOOOB OUMCTKH CTOYHBIX BOJ M BUAOB 3arPSA3HSIONINX BEIIECTB

1. B3BernieHHbIC BenecTBa a) 3JIeKTpodUIOTAIIHS

2. PacTBOpeHHbBIE BelIeCcTBa 0) BEIMOpa)KUBaHUE

3. Bupychl, 6akrepun B) DKCTPaKIIHS

4. OpranndecKre BeecTBa T) neHTpuyrupoBaHue

50. 3aoanue (ITK-13).

Vkaxure COOTBCTCTBYIOIIMUEC YCTAHOBKHU UCTIOJIB3YIOMIHUECS AJI1 OYUCTKU CTOYHBIX BOJ

1. IlponexnBanue a) GUIBTPHI

2. OrcranBanme 0) THAPOITUKIIOHBI
3. ®unbTpOBaHUE B) peIETKH

4 OtneneHre B TOJI€ MEHTPOOCKHBIX CHI T) IECKOJIOBKU

51. 3aoanue (ITIK-13).

YKakuTe 1MoclieI0BaTeIbHOCTh pacueTa pemeTKu:
1. Onpenenenue MUPHUHBI PELLIETKH

2. OnpeneneHue NOTEPU HAIOPa

3. Onpenenenue 4yncia 3a30poB

52. 3aoanue (ITK-13).
YKaXuTe MOCIIeJ0BaTEIbHOCTD IBMKEHUS CTOYHBIX BOJI B ITPOIIECCE OYHCTKU B BEPTUKAILHOM OTCTOMHHKE:
1. ITocTymaer B KOJIbIIEBOM BO103a00pHUK.
2. OcBOOOXKIAETCS OT TBEP/IBIX YACTHII.
3. BeiBoaUTCS U3 OTCTOMHUKA.
4. OTpaxkaeTcst 4epe3 0TpaKaTeIbHOE KOJIBIIO.
5. IlomagaeT BO BHYTPEHHIOIO JIOMACTb.

6. Crounas Bozma IMMOCTYIIACT B KOJIBIICBYIO 30HY.

53. 3aoanue (ITIK-13.
Buibepeme npasunvrvlii omsem.

I[J'ISI BOJOCMOB C HAIIPABJICHHBIM TCUCHUECM KPATHOCTDH paS6aBJ’I€HI/I$I OmpeaAcIsACTCA 110 (l)opMyne:



0O n=Q(x1-x2)
O n=(m*QB+Qv)/Qv
54. 3aoanue (I1IK-13).
Boibepeme npasunvhvle omeemol.
Jns pacueTa mmaHbl oTcroiinuka L = | + |, + |3 momkHe! OBITE 3aMaHBI:

0 pacxojd CTOYHOM BOJIbI;
COOTHOULIEHHE CKOPOCTH OCAXkICHUS YaCTHII;
BBICOTA JIBIKYILIETOCS CIIOSI BOJIBI;

Oo0oad

TeOMETPHUYECKHIE Pa3MEpPhI MOMEPEYHOTO CCUCHUSI.

55. 3aoanue (I1IK-13).
Buvibepeme npasunvhblii omsem.
MHTEeHCHBHOCTH Iporiecca pa30aBieH s KOJIMYECTBEHHO XapaKTePH3yeTCs:

O »sddekTuBHOCTHIO pa30aBIeHNUS;
O KpaTHOCTBIO pa30aBJICHUS;
[0 CKOPOCThIO pa30aBJICHUS.

56. 3aoanue (ITK-13).
VYKakuTe 1mocae0BaTellb MPOXO0KACHHS CTOYHOM BOJIBI B TIPOLIECCE OYMCTKHU B KAPKACHO-HACKIITHOM (DHIIBTpE:
1. IIpoxoauT uepes ciou rpaBusl.
2. Ilpoxoaut vepe3 nepHoprupoBaHHOE THUILE.
3. OTBOIUTCS U3 PUILTPA.
4. B ceuenne dunbTpa.
5. IIpoxonut yepes cioil necka.
6. B xomnexrop.
57. 3aoanue (ITIK-13).

YKaxurte nocieroBaTeNlb NPOX0KACHHSI CTOYHON BOABI B MIPOLIECCE OUUCTKU CTOUYHBIX BOJI B HAITOPHBIX
TUJPOLIMKIIOHAX:

1. OcBOOOXIa€TCS OT TBEPABIX YACTHII.

2. JIBuzkeTcsl ¢ MacIoONpoayKTaMu BBEPX.

3. BeiBouTCS M3 KOpITyca.

4. IlocTtynaeT uepe3 TaHT€HLIUATIBHBIN OJBOMA B KOPITYC.
5. [locTynaer B IpUEMHYIO KaMepy.

6. 3akpyunBaeTcs.



58. 3aoanue (I1IK-13).
Beseoume nponywjennviii mepmun

- TIPOIIECC arperaliy B3BEIIEHHBIX YaCTHII TPH JOOABICHUN B CTOYHYIO BOIY
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI.

59. 3aoanue (IIK-13).
Buibepeme npasunvhbiii omeem.
IToTepst Harmopa CTOYHOM BOJIBI HA PELIETKE OPEICIISEeTCs 0 GopMyie:

O AP= Z;,K(oz/Z;
O AP=P,/P...

60. 3adanue (I1IK-13).
Buvibepeme npasunvuulii omeem.
ITpou3BOAUTENBHOCTH HAIOPHBIX THAPOLUKIOHOB OIpeAesseTcs no Gopmyie:

O Q=kDd/2AP/p;

O Q= D? T o,
O Q=0,785qD%

61. 3aoanue (IIK-13.

Bseoume nponywennviii mepmun

- [IpOoUECC MOJICKYJIAPHOI'O MPUIIUIIAHWA YaCTUI] MaTEpHralia K IOBEPXHOCTU pas3iciia

ra3a v )XUJIKOCTH, OGyc.TIOBJ'IeHHLIﬁ HM30BITKOM CBOGOILHOFI SHGpFI/Ieﬁ MOBCPXHOCTHBIX NTOTPAHUYHBIX CJIOCB, a
TAKXXC IMMOBEPXHOCTHBIMU SBJICHUAMU CMaYUBAHUS.

62. 3adanue (IIK-13).
Buibepeme npasunvrvlii omsem.
[Tpon3BOAUTENEHOCT paUAIEHBIX OTCTOWHUKOB 110 CPABHEHUIO C TOPU30HTAIHHBIMHU.

[0 OIWHAKOBA,
0 Oounbllle;
[0 MECHBbIIIE.

63. 3adanue (ITK-13).



Buibepeme npasunvuuiii omeem.
[To ckopocTu ocaXkIeHUs] KAKUX YacTHI], 33JIcP)KUBAEMBIX B OTCTOMHUKE, PACCUUTHIBAIOT JTHAMETP OTCTOMHMKA?

[0 HamOoJee KPYIHBIX;
O wnaubojaee MEIKHX;
0 cpenHux.

64. 3aoanue (ITK-13).
Buibepeme npasunvhbiii omeem.
OUIBTPBI, HCIOJIB3YIOMIMECS /TSI OYMCTKH CTOYHBIX BOJ OT (PepPOMArHUTHBIX YACTHIL:

[0  3JIEKTPOMarHUTHEIE,
00 MHKPOPUILTPEI;
[0 3€epHUCTEHIE.

65. 3adanue (IIK-13).
Buvibepeme npasunvbhblii omsem.

JJ1st O9MCTKY CTOYHBIX BOJ MAIIMHOCTPOUTENBHBIX IPEATNPUATHIA OT MpUMecel ¢ HeOOBIIION KOHIIEHTpaIuei
UCIIOJIb3YIOT

0 9eKTpOMarHUTHBIE (QUIIBTPHI;
O MHKpOQHIBTPHI;
0 3epHUCTBIE (PUIBTPEHI.

66. 3adanue (I1IK-13).
Buvibepeme npasunvhblii omsem.
OuYHCTKY CTOYHBIX BOJ OT MAcCJIONPOIYKTOB B I0JI€ ACHCTBUS EHTPOOESIKHBIX CUJI OCYILECTBIISIOT B:

OTKPBITHIX THPOLIMKIIOHAX;
OTCTOMHBIX EHTPUPYTaAX;
HAIOPHBIX THIPOIMKIOHAX;
bunpTpyrOmMUX HEeHTpUyTax.

Ooood

67. 3aoanue (ITIK-13.
Buvibepeme npasunvuulii omeem.
ITpy npoeKTUPOBAHUN MACJIOJIOBYIIEK JJIMHY OTCTOMHUKA PACCUUTHIBAIOT IO CKOPOCTU

0  BCIUIBIBAHMS MACJIONPOAYKTOB;
O ocaxneHus MaclIOnpOLyKTOB;

68. 3adanue (ITIK-13).
Beeoume nponywennwviii mepmun

- [pouecc yaajacHud u3 BOAbI paCTBOPCHHLBIX I'a30B.




69. 3adanue (I1IK-13).
Buibepeme nuwnuii omeem
OuKCTKa CTOYHBIX BOJI OT MEXaHWYECKUX MPUMECEH OCYLIECTBISETCS METOAAMH:

(bUIBTPOBAHMS,

OTJeNICHHS B TOJIE LIEHTPOOEKHBIX CHII,
HEUTpaJIn3aluy;

MIPOLIC)KUBAHNS;

Oo0Oo0ooOood

OTCTauBaHUSI.
70. 3adanue (ITIK-13).
Bovibepeme nuwnuii omsem

npegHasHayeHbl AN OYUCTKU CTOYHbIX BOA OT MEXaHUYECKUX HYaCTuUL,.

GUIBTPHL
THIPOLUKIIOHB;
CKpyOOepHI;
peLIeTKHY;
MIECKOJIOBKH.

oooogod

Yacme 2

1. 3aoanue (I1IK-9).

Buibepeme npasunvuulii omeem.

OCHOBHOH HOpPMaTHB OIIEHKH COCTOSIHUSI aTMOC(EPHOTO BO3/IyXa C CAHUTAPHO-TUTUEHNUYECKON TOUKU 3PEHUS
(TIK-9).

O mnpenenpHO AOIMYCTHMAasi MaKCUMMAaJIbHAS pa30Bas KOHUEHTPaUUs XUMHYECKOTO BEIIECTBA B BO3AYXE
HacCeJICHHBIX MECT;

O mnpeaenbHo AOMYCTUMasi CPEAHECYTOUHAS! KOHUEHTPAlUs XUMUYECKOTO BEMIECTBA B BO3/yX€ HACEIEHHBIX
MECT;

O mpeneiabHO AOMyCTUMAs CpeTHeCMEHHasi KOHIIEHTPAIUs B BO3yXe padodeil 30He.

2. 3aoanue (ITK-9).
YKakuTe UCTOYHUKU 3arpsi3HEHUs B OPS/IKe BO3pacTaHU Ji0JIM BLIOPOCOB 3arpsI3HAIONINX BENeCTB B
aTMmocdepy:

1. Tpancmopr.

2. IIpoMmbllUICHHBIE TPEATIPHATHSL.
3. TemnoreHepupymoIuye ycTaHOBKH.

3. 3aoanue (T1K-9).

Buibepeme npasunvhsiii omeem



HpPI‘II/IHaMI/I 3HAYUTCIBbHBIX BBI6p0COB B aTMOC(l)pr Ha OpCANPUATUAX ABJIAIOTCA:

OTCYTCTBHE WM He3(hEKTUBHAS JIOKAIU3alUs HICTOUHUKOB BBIJIEJICHUS Ta30B U IIBUIH;
HEIOCTATOYHAS! TEPMETHYHOCTD, KOHCTPYKTHBHBIE HEJOCTATKH POU3BOACTBEHHOTO 000py10BaHUS;
TEXHUYECKasi HEUCTIIPAaBHOCTH POU3BOACTBEHHOTO 000pYyI0BaHUS;

HETPaBWJIbHOE BEJCHUE TEXHOJIOTHUECKUX IPOLIECCOB;

BCE OTBETHI [IPABUIIbHBIE.

oooood

4. 3a0anue (I11K-9).
Bvibepeme npasuivrvie omeemut
IIp1b OKa3bIBaET BpeIHOE JSHCTBHUE Ha!

OpIaHbl AbIXaHHUS;
MOYETIOJIOBYIO CHCTEMY;

3pEHUE;

KOXY;

CepAECYHO-COCYAUCTYIO CHCTEMY;
CIyX;

MUIEBAPUTEIBHBIA TPAKT.

oooooogd

5. 3aoanue(11K-9).
Buwibepeme nuwnuii omeem
K kaHIlepOreHHBIM BEIIECTBAM OTHOCSIT:

XpoM;
MBIIIBSIK;
HUKEb;
YIapHBIii ras;
acOecrT;
caxa.

oooooo

6. 3aoanue (ITK-9).

VKakuTe COOTBETCTBHUC TpynIbl CIUINIAEMOCTH IIbUJIN CO CTCIICHBIO CIIMIIACMOCTHU

1.1 a) CpeTHEeCTUIIAIOIIIECS;
2. 11 0) CHIIbHOCIIHITAIOIIIHECST,
3.111 B) HECJTMIIAFOIIHECS;
4.1V r) cnabocIumnaronmecs.

7. 3aoanue (11K-9).
Buibepeme nuwinuii omeem

PaznuuaroT cienyroiiyie BUbl IIIOTHOCTH YaCTHULL MbUTH:



HUCTHUHHAS,
KaXyIIasics;
bakTuyeckas;
HACBITHAS.

oood

8. 3adanue (IIK-9).

Bseoume nponywennviii mepmun

- B3aMOJEHUCTBHE IBUICBBIX YACTHI] C IOBEPXHOCTAMMH.

9. 3adanue (IIK-9).
Buvibepeme npasunvnvie omeemol
MeTo/1pl OUYHCTKH BHIOPOCOB OT Ta30BbIX 3arpA3HEHUI IPHHUMAIOT B 3aBUCHMOCTH OT:

(hM3UKO-XUMHUYECKUX CBOWMCTB 3arPs3HSIOIICTO BEIICCTRA;
arperaTHOro COCTOSIHUS BEIIESCTRA;

pacxojia BEIOPOCOB IO BPEMEHH;
TEXHUKO-KOHOMHYECKUX ITOKa3aTele METOAa;
KOHIICHTpAI[MH BEIICCTBA B OUHUIIIAEMOH cpeie.

OoooOoon

10. 3a0anue(TIK-9).

Buibepeme npasunvivie omseemoi

VY naneHue U3 TEXHOJIOTMYECKUX | JIBIMOBBIX BHIOPOCOB, COJIEPIKAIINXCS B

HHUX Ta3000pa3HBEIX KOMIIOHEHTOB, MPOBOIUTCS XUMHUYECKOW OYMCTKOM Ia30B METOJAMH:

abcopOnuu;
TEPMUYECKON HEeUTpanu3aluu;
azcopOuu;

Oo0ooOood

XEMOCOPOIIHH.

11. 3a0anue (ITK-10).

Buibepeme npasunvuwsiii omeem

ITo Tpem cxemam, KaTAIMTHYECKOMY J0KUTAHUIO, TEPMHUUECKOMY OKHCIICHHUIO, TIPSIMOMY COKUTaHHUIO TIPOBOIUTCS:
O TepMHueCKasl HEHTpanu3anus;
O TepMHYECKOE OKUCIICHHE;
O TepMHYECKast AECTPYKIHUS.

12. 3a0anue (ITK-10).

Bribepere npaBUIIbHBIN OTBET

TpyOuatsie abcopOepsbl, abcopOephl ¢ II0CKONapaUIEIbHON WK TUCTOBON HACAIKOM OTHOCAT K CIIEIyIOLEMY

BHTy abcopOepoB:
[0 HacagO4HbIC;
O OapOoTtaxHbIE (Tapeab4aThie);
[0 IUICHOYHEIE,
[0 pacHbUIMBAIOIIUE WU PAaCIbUINTEIbHBIE (OphI3rabHBIC).



13. 3aoanue (I1IK-10).
Buibepeme npasunvrvlit omseem
Haubonpiiee nprMeHeHre B TPOMBIIIICHHOCTH MOIYYHIIH CIEeTyIOLIHe BUABI a0cOpOepoB:
OapOoTaxHble (TapenbuaThIe);
HaCa/I09HEIE;

IUICHOYHBIE;
pachbUTMBAIOIIIE WIN PACTIBUTUTEbHBIE (OphI3rajabHbIe).

oooo

14. 3a0anue (IIK-10).

VYKaKUTe COOTBETCTBUE N300PAKSHHUS C TUIIOM JJIEMEHTA HACaJIKU, PUMEHSICMOM B HACaJI04YHOM ajicopOepe:

a) ceio «HTamOKCY;
J 0) pozetka Temnepa

B) cenyio beprs;

r) xoJbIto [lamms;

1) Kouiblio Parmura;

15. 3aoanue (ITIK-10).

Buibepeme npasunvrviii omseem

CamMbiM YHUBCPCAJIbHBIM CPEACTBOM OUHUCTKH BLIGpOCOB OoT l"3.3006pa3HLIX 3aI‘pH3HI/IT€J'I6ﬁ Ha HaCTOAICC BpEMA
SABJIACTCA:

O TepM0O00OE3BpEIKUBAHNE;
O anmcopOuus;
O aGcopOuus.
16. 3aoanue (I1K-10).
Buibepeme npasunvrvlii omsem

Temn ecTECTBEHHOT'O M3MEHEHHUS KauecTBa aTMoc(ephl XapaKTepu3yeTcs:

O mnapaMeTpoM YCTOMYMBOCTH;
[0 mapaMeTpoM U3MEHYUBOCTH,



O mnapameTpoM cTaOUIBHOCTH;
O mapamMeTpoM HEYCTOWYMBOCTH.

17. 3a0anue
Boibepeme npasunvnwviit omsem (ITK-10).
DKOJOTHIECKOE COBEPIIICHCTBO OYMCTHOTO 000PYI0BAHHS OIPEICIIACTCS:
[0 OTHOIICHHUEM 3KOJOTHYESCKH MPUEMIIEMOTO YPOBHS 3arpsA3HeHUs] OMocdephl U JOCTUTAEMOTO YPOBHS
00e3BpeKMBAHUS;
0 OTHOLICHUEM JIOCTHIAEMOr0 YPOBHs 00€3BPEKUBAHUS U SKOJIOTMYESCKH MTPUEMIIEMOTO YPOBHS
3arpsi3HEHHs OHocdepsl;
[0 pasHOCTBIO SKOJOTMIECKH MPUEMIIEMOTO YPOBHS 3arpsisHEHUst Onochepsl M JOCTUTaeMOT0 YPOBHS
00e3BpeKIBAHHUS;

[0 pa3HOCTBHIO JOCTUTAEMOT0 YPOBHS 00C3BPEIKUBAHUS M DKOJIOTHUSCKU MPUEMIIEMOTO YPOBHS 3arpsi3HEHUS
ouocdepsr.

18. 3a0anue (IIK-11).

VkaxuTe BeIleCTBa B IMOpPAAKE BO3paCTaHUA CTCIICHU OUMCTKU BPCAHBIX KOMIIOHCHTOB OTpa6OTaHHI)IX ra3oB
ABC

1.Anpaerunsl.
2.CO.
3.50,.

4.NOy

Ortgert: 2; 4; 1;3.

19. 3aoanue (ITK-11).
Buvibepeme npasunvhvie omeemol

IoBbIIeHHE KOIOTUYECKUX MTOKa3aTesed ra3oTypOoruHHol nBurarensHoi ycranosku (I'TJY) Ha camonerax
JOCTUraeTcs:

COBEPILIECHCTBOBAHKUEM IIPOLIECCA CrOPAHUS TOIUINBA;
ONITUMH3ALINEN PeKUMa PAOOTHI IBUTATENCH U TEXHUYECKOTO 00CITy)KUBAHHUS;
MPUMEHEHUEM alTbTEePHATHBHOTO TOTUTHBA (COKIKEHHBIH ra3, BOJOPO. U Ip.);
palMOHATIBHON OpraHu3aluell ABMKEHUS B a3pOINopTax;

MIPUMEHEHUEM HEUTPaJIN3aTOPOB OTPAOOTAHHBIX T'a30B.

ooooo

20. 3aoanue(ITK-11).
Beeoume nponywennoiii mepmun

- JOIIOJIHUTCIIBHOC YCTpOﬁCTBO, KOTOPOC BBOAUTCA B BBIITYCKHYIO CUCTEMY ABUIATCIIA JJIA

CHHMI)KCHHS TOKCHYHOCTH OTXOAAIINX I'a30B.

OTBeT: HeWTpanu3arop



21. 3a0anuue(TIK-11).

Buvibepeme npasunvhulii omeem

K oCHOBHBIM JOCTOMHCTBaMU aJICOPOIIMOHHBIX YCTAHOBOK MEPHOIMYECKOTO EHCTBHSI C HETIOABI)KHBIM CIIOEM

ancopOeHTa OTHOCSIT:

d
O

BBICOKAsI CKOPOCTh ITAPOTra30BOro MOTOKA B ITUXTE;

BBICOKHIA KO3 (PUITMESHT UCIIOJIb30BaHUs COPOCHTA;

OTCYTCTBHEC B HUX UCTHPAHUS YACTHIl COPOCHTA B PE3yJIbTaTe TPEHUS OJHA O JPYTYIO U O CTCHKH
ammapara, TpyOooIpoBo/a  T.11.;

OTCYTCTBHE DHEPro3arpar Ha epUOJIUECKOe HATPEBAHNE H OXJIXK]ICHHE B OJHOM U TOM XK€ amrapare;
BO3MOXXHOCTD ITOJIHOWM aBTOMATHU3aIlUU U IMTPOCTOTa OOCITYKUBaHUSI.

22. 3adanue (ITK-11).

Buibepeme npasunvhvie omeemoi.

HenocraTtku ancopOepoB HEMMPEPHIBHOTO NEHCTBUS:

O

oo

oooo

BBICOKHE TPeOOBAaHUS K TPOYHOCTH 3€PHUCTOTO copOeHTa (HEOOXOAMMO HCIIOIb30BaTh BEICOKOIIPOYHBIC
afcopOeHTHI cheprudecKkoit GopMBI);

HEeOOIBIINE CKOPOCTH Ta30BOTO MOTOKA B LIUXTE;

0o0JIBIIIOE CeUeHHE TOPH30HTABHBIX a7coOpOepoB He 00eCIIeYMBAET PABHOMEPHOCTH PACHIPEICIICHUS
[apora3oBbIX MIOTOKOB 110 CEYCHUIO U, CIIEJ0BATEIBHO, M IOJTHOTHI HCIIOIB30BAHUS aICOPOIIMOHHOMN
E€MKOCTH COpOCHTA.

HEOOXOUMOCTb IPUMEHEHHS JOPOTOCTOSIIIETO TETIOHOCHUTETIS;

OTHOCHTEIIFHO MaJiasi JIoJisi COpOeHTa, aKTHBHO YYaCTBYIOLIETO B ITPOIIECCE;

9pO3MS aNmapaTypel;

HU3KUH KOOQQHUIMEHT Teruionepeiadn, uTo TpedyeT OONbIlne MIOMaAH TEMI000MEHHBIX TOBEPXHOCTEH
B KOJIOHHE (XOJOAMIBHUK, Tecopoep).

23. 3aoanue (TIK-11).

Buvibepeme nuwinuii omsem.

B asicopOLIMOHHBIX yCTaHOBKAX MEPUOJUUECKOTO ICHCTBUS TPeyCMaTPUBAIOT HECKOIBKO a/IcopOepoB s
Pa3INYHBIX TEXHOJOTHUECKUX CTAANM:

oooono

ancopoIuy;
Jiecoponuu;
Harpesa;
CYIIKH;
OXJIAKICHUSL.

24. 3aoanue

Buvibepeme npasunvrvie omeemst (ITIK-11)..

Brinenenne Kakux 3arpsi3HSIONIAX BEMIECTB 3 aOCOPOIIMOHHOTO PacTBOPA SIBISIETCSI IOPOTOCTOSIIIIM

npoteccom?
0 XJI0pHUIOB;
O HHUTPaTOB;
O cynbdaros,;
O cynbduros;



O opraHMYecKHX 3arps3HUTENCH;
O HUTPHUTOB.
25. 3aoanue (IIK-11).

Buibepeme npasunvrwiii omeem.

AJICOPOCHTBI, UCTIONB3yEMbIE B CUCTEMAX OYHCTKH OTXOJISAIINX Ta30B, JIOJDKHBI YJIOBIETBOPATH CISAYIOIIIM
TpeOOBAHUAM:

0 wuMeTh OOJBIIYIO aJCOPOIIMOHHYIO CIIOCOOHOCTh MPH MOTJIOIEHUN KOMITOHEHTOB IPH HEOOJIBIIINX
KOHIICHTPAIIUSAX UX B Ta30BBIX CMECSX;

0071a/1aTh BBICOKOU CENIEKTHBHOCTHIO;

UMETh BBICOKYIO MEXaHHYECKYIO MPOYHOCTH;

001amaTh CIIOCOOHOCTHIO K pereHEPaIlnH;

UMETh HU3KYIO CTOUMOCTb.

Bce BapuaHTHI BEpHBI.

OoooOoon

26. 3aoanue (I1IK-12)
Buibepeme npasunvrwviti omeem.

Kakue 13 HIKenepeuncIeHHbIX aJIcOPOSHTOB JIyYIlle TOAXOIUT JJIsl TOTJIOMEHHS BHIOPOCOB MapoB
pacTBopuTeneit?

CUJIMKAreIIH;
ATTFOMOT'€JIH;
IICOJIUTHI;
aKTHUBHBIE YTIIH;
MOPUCTHIE CTEKJIA.

oooOoono

27. 3aoanue (IIK-12)
Buvibepeme npasunvuulii omeem.
O dextuBHbIM nornotureneM H,S spnsiercs:

[J 1IE€OJIuT;
O TUOPOKCHUI XKENE3a;
O aKTUBHBIW yIOJlb.

28. 3aoanue (I1K-12)

Ykaxute nopsAoK NPOBEJICHUS pacueTa aacopOoepoB NEPHOANIECKOTO JEHCTBUS ¢ HETIOABUKHBIM aICOPOEHTOM
C UCIIOJIb30BaHNEM ypaBHeHHs JlyOnHMHA.

Br16op tumna agcopdepa u ero KOHCTPYKTHBHBIX MTAPaMETPOB.

OnpeesieHre MPOAOIIKUTEIILHOCTH a7cOpOIIHY.

OnpeesieHre paBHOBECHOW KOHIICHTPAIMHY 3arpsI3HUTEIIS B TBEPIOi (ase.

Onpenenenne ko3 uimeHTa Macconepeavm.

BEINONHSIOT POBEPKY CXOJMMOCTH HAWGHHBIX MApaMETPOB, COCTABIISS MAaTEPHAIBHBIN OaaHC.

ITo pacueTHO MPOAOIKUTEIIEHOCTH MIPOIECcCca HAXOAAT KOJIMYECTBO TEILIa, BHIACIAEMOE MIPH aacopOIiuu
3arpsA3HUTEIIA, 1 OUCHUBAIOT BEJIMYNHY IIEpCIiajja TEMIICPATYP OT6pOCHBIX Ta30B Ha BXO/JI€ U BbBIXO/IC
agcopOepa.

7. llo ypaBuenuto Tomaca cTposiT mpoduiib KOHIIEHTPALUH B aIcOpOCHTE.

ok wnNE



29. 3aoanue (I1K-12)
Buibepeme npasunvrvlii omsem.
JecopOuus MOTNOMIEHHBIX TPH aJCOPOIIMOHHOM MPOIIECCE BEIIECTB HE TPOBOAUTCS CIIEAYIOIIUM CITOCOOOM:

MOBBIIIICHUEM TEMIIEPaTypPhI CIIOS aJICOPOCHTA;

CHIDKEHUEM JIaBIICHUS B CHCTEME;

OTTOHKOI;

OTIIyBKO# ajicop0aTta B TOKE ra3a-HOCUTEIS,

MPUMEHEHUEM BaKyyMa,

BBITECHEHHEM copOaTa 6oJiee JIETKO aIcOpONPYIOIIAMCS MaTEPHAIIOM.

Oooooon

30. 3aodanue (IIK-12)

Bvibepeme npasunvrulii omeem.

Konnencarop tumna K sBiserca pa3HOBUIHOCTBIO:
KOHJICHCATOPOB C IJIaBAIOIIECH TOJIOBKOK;
MHOTOTPYOHBIX KOHICHCATOPOB;

IJIAaCTUHYATBIX KOHJACHCATOPOB;
KOHJICHCATOpHI THIA "TpyOa B TpyOe".

oooo

31. 3aoanue (I1IK-12)

Buvibepeme npasunvuulii omeem.

KaranuzaTopsl, npuMeHsAeMbIe IPH KaTAINTHYECKUX METOAaX OYUCTKH ra30B He JOJKHBI 00J1a1aTh:
AaKTHBHOCTHIO;

MOPUCTOHN CTPYKTYpOH;

CTOMKOCTBIO K 51J1aM;

BBICOKOH IJIOTHOCTBIO;

MEXaHUYECKOH MPOYHOCTHIO;
CEJIEKTUBHOCTHIO;

TEPMOCTOMKOCTBIO;

HU3KHM T'HJIPaBINYECKUM CONPOTUBICHUEM.

oooooogod

32. 3aoanue (IK-12).
Buibepeme npasunvuulii omeem.
ITommHOTa TEPMOOKHCTIEHHUS OPTaHUYECKUX 3arpsI3HUTENEH He 3aBUCHUT OT:

TEeMIIEpaTyphl NIPOLIECCa;

BpPEMEHH MPEOBIBAHNA YaCTHUI] 3aTPA3HUTEINS U KUCIOPO/Ia B 30HE BBICOKHX TEMIIEPATYP;
KOHCTPYKIIMH TOTIOYHOT'O YCTPOICTBA;

TETUIOHATIPSHKEHHS TOTIOYHOTO 00beMa;

(U3NKO-XUMHUECKUX CBOHCTB 3arpsi3HUTEIICH;

napaMeTpOB COCTOSHHS U COCTaBa OTOPOCHBIX Ta30B.

OooOooon

33. 3aoanue (T1IK-12)

Buvibepeme npasunvhble omeenivi.



KOHCTPYKLII/II/I TOIIOYHBIX YCTpOI;'ICTB JJIs reuei TCpMOO6C3Bpe)KI/IBaHI/I$I KOHOCHTPHUPOBAHHBIX T'Aa30B MOXXHO

PasacIMTh Ha:

Bpallarolrecs meyw;
KaMEpHbIC;

IUKJIOHHEIE;

TICYH C KUTISIIUM CJIOEM;
IIaXTHBIC;

OapabaHHBIC;
MHOTOTIOJIOBBIC TICUH.

ooooooog

34. 3aodanue(IIK-12)

Bvibepeme npasunvhulii omeem.

K kakoii rpyrmmne Tapenok OTHOCSTCS Ablpuaras (B IJIaHe), pelieTdyartsie (B IiaHe), BOJHHUCTas (B IPOJOILHOM

ceueHuHn), Tpyodaras (B IJIaHE) THITBI TAPEJIOK TapenbyaThix abcopOepoB?

O Tapenku NepeKpecTHOTO THIIA
0 npsSIMOTOYHBIC TapeIKU
O Tapeilkd MpOBATHHOTO (OECIIepENUBHOTO) THTIA.

35. 3aodanue (IIK-12)

VKakuTe COOTBETCTBHUE 3arpA3HAIOMICTO BEIIECTBA C METOAOM az[cop6u1/m, IMPUMEHIACMBIM IIPpU OYHCTKE

JBIMOBBIX I'a30B OT 3TOT'O BCIICCTBA.

1. Merox aacopOiuu TOpHOINEIOYHBIMU COPOSHTAMH B
anmapaTax KUISIIIEro CIosl.

2. AncopOrus v KaTaTUTUIECKOE OKUCIIEHUE B JBMKYIIEMCS
CJI0€ aKTUBUPOBAHHOTO YTIIS

3. TlormnorieHue B peKynepanuoHHbIX YCTAHOBKAX CO
CTaI[IOHAPHBIM CJIOEM aJICOPOCHTA, pa3MeIIaeMbIX B

BCPTUKAJIbHBIX, TOPU30HTAJIbHBIX WJIN KOJBLCBLIX a;[copGepax.

36. 3aoanue (ITK-12)

Buvibepeme npasunvuulii omeem.

a) deienedn naon

0) mapbl JIETYYHX pacTBOpUTEINEH

Ha paboTy MOKpBIX MbUICYJIOBUTENICH BIUSCT CIICIYIOIININ TapaMeTp HbLIH:

TJIOTHOCTE;
JIACIIEPCHOCTB;

CMayuBaE€MOCTh YaCTHULL KUAKOCTBIO;
CJIMITAEMOCTh TIBLIIH;

3JIEKTPUIECKas 3apsHKEHHOCTD YaCTHII.

oooono

37. 3aoanue (ITK-12)

Buibepeme npasunvuuiii omeem.



Ha nmoBeaenue nout B MBUICYJIOBUTEIAX U I'a30X0dax BIIUACT cnez[onu_{Hﬁ napamMeTp IbLIN.

IIJIOTHOCTBD,

JUCTIEPCHOCTD,

CMa4YuBaCMOCTh YaCTHI ) KUAKOCTBIO,
CIINIIaCMOCTD ITBIIIN,

SJICKTPUYCCKAs 3apsHKCHHOCTh YaCTHII.

Ooooon

38. 3aodanue (1IK-12)

Bvibepeme npasunvhulii omeem.

OCHOBHBIM MMOKa3aTeIeM, XapaKTEePU3YIONIUM PaboTy ammapaToB OYUCTKU BO3IyXa OT IbLIH SBIISETCS:
K02 PUITMEHT OYHMCTKHY;

CTCTICHb OYUCTKU;

3¢ (HEeKTUBHOCTH 00CCITLLTUBAHHS,
BCE BapUAHTHI BEPHBI.

Oooono

39. 3aoanue (IIK-11). (IIK-12)
Buibepeme nuwnuii omeem.
[TbUIEYIIOBUTEIHN TP MHOTOCTYIIEHYATONH OYHUCTKE TOA0MPAIOT C YUETOM CIIEAYIONIHMX (PAKTOPOB:

TpeOOBaHNE K KAUECTBY BO31yXa;

CBOICTBa, IIEHHOCTH YJIaBIMBAEMON MBI U BO3MOKHOCTh €€ HCITOJIb30BaHUS;
HaJIN41e SHEPreTUIECKUX, BOAHBIX PECYPCOB;

PaBHOMEPHOCTbH PAaCHpeAEICHUS MbLIY;

JKOHOMMYECKHE II0Ka3aTelH.

ooooo

40. 3aoanue (11IK-12).

Buibepeme npasunvuulii omeem.

IIpouecc obecnbUIMBaHUS BO3AyXa B 00IIEM BUAE HPOXOIUT B!
JIBa JTaIa;

TpH 3Tarna;

YCTBIPE OTalla,
IIATH 3TAIIOB.

oooo

41. 3aoanue (11IK-12).
Buibepeme npasunvuulii omsem.

AdpoarHAMUYECKUH, THIPOAMHAMUYECKUH, (PUIBTPAIIMOHHBINA CIIOCOOBI 00ECITBITUBAHMS OTHOCSATCS K
CJIeMyIoIeH TpyTIe crmoco00B:

JJIEKTPUYECKUM;
MAarHUTHBIN;
aKyCTHUYECKUH;
MEXaHUYCCKHUM;
ONTHUYECKUI;
MOHHU3HUPYIONINH;

ooooono



O TepMHUYECKHUH.

42. 3aoanue (I1IK-12).

YKaKUTE COOTBETCTBUE IPYIINBI M BU/IA MBLICYIABIHBAIONIETO 000PYIOBAHUS IS YIABIHUBAHHS IBUTH CyXHM
crocooom

I'pynma o0opyaoBaHust Bug obopynoBanust
1. 'paBuTanimoHHoOE a) moJoe
2. MuaeprimonHoe 0) BOJIOKHUCTOE
3. OUIBTPaMOHHOE B) ITUKIIOHHOE
4. DnexTpuuecKoe I) OJHO30HHOE

Il) KaMmepHoe
€) TOJ0YHOE
K) JBYX30HHOE

3) ryouaToe

43. 3aodanue (IIK-11). (IIK-12)

VYkaxute nopsaoK, B KOTOPOM MPOBOJAT PacyeThl MbUICOCAIUTEILHBIX KaMep.
1. HaxoxmeHue CKOpOCTH BUTAHUS YACTHIL Wi

2. Haxopst nomHbIN KO3()PHUIIMEHT OYUCTKH 1) .

3. BeIOOp HECKOIBKUX COOTHOIIEHUH W,/ V / ,00JIBIINX ¥ MEHBIITUX TPUHSITOTO,
U OTIPE/ICIISIFOT COOTBETCTBYIONINE 3HAUeHHs A4 .

4. OnpeneneHne cpeHEH KOHIICHTPAIIMY YaCTHUI] HA BHIXOJIE U3 KAMEPBI IS KX I0T0 MPUHITOTO COOTHONICHHUS
W, o/V HITH [T KQ)KJI0TO TIPHHSTOTO 3HaueHust du.

5. OnpejeneHue CKOPOCTH ra30BOr0 MOTOKA B pab0YeM CEYCHUU KaMephbl.
6. HaxoxxneHue nuamMerpa yacTul, ocefaromux B kamepe Ha 50 %, B peAnoaoKeHuu,
YTO OCEJaHHe MPOUCXOIUT B COOTBETCTBUU C 3aKOHOM CTOKCa.

7. HpI/IHSITI/Ie 10 KOHCTPYKTHUBHBIM C006pa)KeHI/I$IM COOTHOINCHHUE NJIMHBI U BBICOTHI KaMEPhI.

Otser: 5;7; 1; 6; 3; 4; 2.

44. 3aoanue (ITK-09). (TTIK-12)

Buibepeme npasunvuuiii omeem.



HaunbGomnbmee PacnpoCTpaHCHUC B CUCTEMAX NBIJICOYNUCTKHU IMOJTYUUIIN:

YKaIIO3UUHbBIEC PEIIETKH;
MOPUCTBIE PUITBTPEI;
IIUKJIOHBI,
ANEKTPOQHIBTPEL;
MOKpBIE TTHLIEOCATUTEINH.

oooood

45. 3aoanue (IIK-09). (IIK-12)
Buibepeme npasunvhbiii omeem.

W3 oTHOILIICHUS KOJIHYECTBA IIBLIN, Saﬂep)KaHHOP'I B IBUICYJIOBUTCJIC, K KOJIMUCCTBY IIbUIN, conepmameﬁca B
00eCITEUIMBAEMOM ra3c, HaxXoOAT:

(b pakiroHHy0 3 (HEKTUBHOCTS;
0CTaTOYHOE COJIep KaHue MbUTH B Tase;
obmas 3(h(HEeKTUBHOCTh OOCCIIBIITNBAHNS;
pacripenesieHle OCTaTKa MbUIK B rase.

oooQ

46. 3aoanue (ITK-12).
Buvibepeme npasunvuulii omeem.

VY aenpHas ra3o0Bas Harpy3ka Ha (PUIBTPOBAJIBHYIO IEPETOPOAKY AJISl pYKaBHBIX (PUIBTPOB KOJIEOIETCS B
npenenax:

ot 0,3 1o 12 M*/(v* Mun).
ot 0,3 1o 18 M*/(v* Mun).
ot 0,3 10 3 M*/(M*-MuH).
ot 0,3 10 6 M¥/(M*-MuH).

ooogoo

47. 3aoanue (ITK-12).

Buvibepeme npasunvuulii omeem.

Bri6op onTUMabHOTO 3HAYSHHS YSTBHON ra30BOi HArpy3KH Ha (DMIBTPOBAILHYIO TIEPETOPOJIKY AJISl pyKaBHBIX
(GUIBTPOB HE 3aBHCHUT OT:

CBOICTB yJIaBJIMBA€MOM IbUIH;

croco0a pereHepaluu QHUIbTPOBAIBHBIX JIEMEHTOB;
KOHIICHTPAIIVH TIbUIH B rase,

CTPYKTYpPBI (PUIBTPOBATILHOTO MaTEpUAIa;
TEMIIEPATyPhl OUHUIIIAEMOTO ra3a;

BJI&YKHOCTH OYHIIAEMOT0 ra3a;

TpeOyeMOol CTeTIeHH OYNCTKH.

Ooooooood

48. 3aoanue (I1K-12)
Buvibepeme npasunvuuiii omeem.

Mo pe3ynbTaram ucnbiTaHUK HHCTUTYTA OXpaHbl TpyAa (Cankt-TlerepOypr) kak obnanaromuii HaubobIIeH
3¢ PEKTUBHOCTHIO M XOPOILO NPUCTIOCOOIECHHBIN AJISl TPYNIIOBOM YCTaHOBKH, ObUT PEKOMEHAOBAH IS
MIPEUMYIIECTBEHHOT'O IPUMEHEHHSI INKIIOH:



CHUOT;
IIH-11;
1IH-15;
BIIHHUHNOT.

ooogd

49. 3aoanue (IIK-12).
Buvibepeme npasunvrvie omeenoi.
B 3aBrcuMOCTH OT KO3((PHUIIHEHTa OYMCTKH AMNapaThl AT Ha:

rpy0oii OYHCTKY;
rpy0oro o0ecTbUTNBaHUS;
TOHKOT'O OOECTIBIITMBAHMS.
TOHKOW OYUCTKU;
CpeJHeN MBLICOYUCTKH.

OooOooOood

50. 3aoanue (ITK-12).
Buvibepeme npasunvuulii omeem.

[TemeynaBnuBaromee 000pyAOBaHKE TI0 TPUHITUITY ASUCTBUS MOApa3IeisieTCs Ha!

] THUIIBL,
0 rpymmsl,
O BHUIOBIL

51. 3aoanue (IIK-12).
Buvibepeme npasunvuulii omeem.
IIpu mpoexkTHpOBaHWY IIMKIIOHA B MEPBYIO OUEPEb :

OIIPEAEIISIOT pa3Mep;
OTIPENIEIISIIOT PPaKHOHHYIO () (HEKTHUBHOCTE;

BBIOMPAIOT €r0 TEOMETPHIO;

OIIPEAENISIOT Nepernaj AaBIeHHS;

OIIPEAEISAIOT MOTPEOHYIO T KAKIOTO IIUKJIOHA MOIIHOCTD.

Oooooo

52. 3aoanue (ITIK-12).
Buibepeme npasunvrvlii omsem.
Jlnist pacyeTa MUKJIOHOB HE TPEOYIOTCS CIIeIYIONIHE JaHHbIC:

pacxoj raza (Bo3ayxa), MOIIeXkAaIIero OYiCTKe IpH pabodnx YCIOBUSX;
TUIOTHOCTH Ta3a MpH paboyMX YCIOBHSX;

JUHAMHYEeCcKas BA3KOCTh raza npu paboueit TeMiieparype;
TEMIIEPaTypPhl OUUIIIAEMOTO Ta3a;

JUCTIEPCHBIN COCTaB MBLIH.

oooood

53. 3aoanue (TTIK-13).

Vkaxnre IOCICA0BATCIIBHOCTDh, B KOTOpOﬁ IIPOU3BOJUTCA PaCUCT HUKIIOHOB:



1. Onpenenenue 3HaueHne O(x), KOTOpoe MpeAcTaBiIIeT co00i 3PPEKTUBHOCTE OUUCTKH ra3a, BRIPAKEHHYIO B
JOJSIX €TUHHLIBL.

2. Briuncienue nelCTBUTEILHON CKOPOCTH raza B LIMKJIOHE.

. Onpenenenue 3HaueHus dsy mpu YHX YCIIOBHMAX (IMaMeTpe LUKIOHA, CK TH II0TOKA, INIOTHOCTH IIBIIH,
3. OmnpenencHue 3Ha4e d abo CII0 ameTpe OHa, CKOPOC OTOKA, IUIOTHOC
JIMHAMHYECKOM BSI3KOCTH Ta3a).

4. OnpenencHue mapaMmerpa X.

5. Onpenenenue MOTepyu NaBJICHUS B IUKIIOHE.

6. OmnpezeneHre ONTUMAIBHON CKOPOCTH T'a3a B almapare V.

7. OnpeneneHne HeOOXOIUMOM IO CCUSHUS IIUKIIOHA.

8. Onpenenenue qTuamMeTp IMUKIOHA, 33aBasICh KOTMIECTBOM IIUKIIOHOB.

9. Ilpunsarre ko3hHHUIMEHTA THAPABINICCKOTO COMMPOTUBICHUS ISl JTAHHOTO ITUKIIOHA.

OtBeT: 6; 7; 8;2;9;5;3;4; 1

54. 3aoanue (I1IK-13).
Buvibepeme npasunvuulii omeem.

[Tpu BEIOOpE MaTeprana THOKOH PIIIBTPYIOIIEH MEPETOPOIKHU ISl COOTBETCTBYIOIINX (PIITBTPOB C HE YUUTHIBAIOT
CIEAYIOLINN MOKa3aTeNb:

TEPMOCTOMUKOCTB;
XUMHUYECKasi CTOHKOCTB;
BO31YXOIPOHUIIAEMOCTb;
pa3pbIBHAsI HATPY3Ka;
MU3rH00yCTOMYUBOCTE;
M0apOOIaCHOCTD;
BO3MO>KHas CTETIEHh OUYHCTKH.

ooooogd

55. 3aoanue (ITIK-13).
Buvibepeme npasunvuulii omeem.
B ¢uiibTpoBaNbHBIX TKAHSX MPUMEHSIOTCS CIIEAYIOIINE BUIBI BOJIOKOH:

C€CTCCTBCHHBIC BOJIOKHA JXUBOTHOTO U PACTUTCIIBHOT'O ITPOUCXOKIACHUS
HNCKYCCTBCHHBIC OPraHUYCCKUE,

C€CTCCTBCHHBIC MUHCPAJIBHBIC,

HNCKYCCTBCHHBIC HCOPTraHUYCCKUC.

BC€ BapuaHTbl BEPHBI.

ooooo

56. 3aoanue (ITIK-09). (ITK-13).

Bvibepeme npasunvHvie omeemul.



K HEAOCTAaTKaM 3CPHHUCTBIX JKECTKUX (1)I/IJ'H>TpOB OTHOCAIT:

HU3Kasl yCTOMYNBOCTh K MEXaHHYECKUM Harpy3Kam;
BBICOKAsI CTOMMOCTB;

HU3Kasl yCTOMYHMBOCTH K BBICOKOW TEMIEepaType;
HU3Kasi yCTOMYHNBOCTH K KOPPO3HUH;

0O0JBIIIOE THAPABIMYECKOE COTIPOTHUBIICHHE;
TPYAHOCTh pereHepaluu.

ooooono

57. 3aoanue (I1IK-13).

Beeoume nponywennwviti mepmun

- MOKPBIC IBUICYJIOBUTEIN C KOPITYCOM B BHC BepTHKaHBHOﬁ KOJIOHHBI, ITOJIBIC UJIH C HaCaJIKOM.

OtBeT: ckpy0OepsI.

58. Baoanue (IIK-13).
Buibepeme npasunvivie omeemoi
I'maBupiMu npenmytiectBamu CITY BenTypu sBnsorcs:

MPOCTOTA YCTPOUCTBA;

YCTOHYMBOCTD K BBICOKOM TEMIIEPATYPE;
YCTOMUYMBOCTh K MEXaHUYECKUM Harpy3Kam;
HU3Kasl CTOUMOCTb YCTaHOBKHU;

MaJible TabapUTHBIE pa3Mephl YCTAHOBKH.

ooooo

59. 3aoanue (ITK-13).

Buibepeme nuwnuii omeem.

K HenocraTkaM 351eKTpOQHIBTPOB OTHOCUTCS:

BBICOKAasl YyBCTBUTENIBHOCTD K MOAJEPKAHHIO TApaMETPOB OUHCTKH;
BBICOKAsI METAJUIOEMKOCTb U OOJIbILINE rabapuThl;

BBICOKAs 3aTpaTa 3JIEKTPO3HEPI Y,
BBICOKas TPeOOBaTENLHOCTD K YPOBHIO MOHTaXa U 00CTY)KHBaHHUsL.

oooo

60. 3aodanue (ITK-13).

Buibepeme npasunvuuiii omeem.

UYTo 13 HIKENEPEUUCICHHOTO HE ABJISIETCS. 3JIEMEHTOM 3JeKTpoduiabTpa?
0CaJIUTENbHBIN IEKTPO/I;

KOPOHUPYIOIIMH AJIEKTPOJ; pama

BBICOKOBOJIBTHBIN H30JIATOD
MpreMHas KOpoOKa;

oooogd



[0 BCTPSAXMBAIOIIEE YCTPOUCTBO;
[0 BepXHss Kamepa;
O CcOOpHUK ITBLIM.

61. 3aoanue (ITK-13).
Buvibepeme npasunvhblii omeem.
CITY BeHTypH OTHOCATCS K CIIEAYIOUIEH rpyMIe MOKPHIX MbIICYJIOBUTENIEH:

TOJIBIE TA30IIPOMBIBATE]IH;

HaCaJIOYHbIC CKpyOOepHI;

0apOOTaXXKHBIE U NIEHHBIE alaparkl;
CKOPOCTHEIE aIlllapaThl;

anmaparthl yIapHO-HHEPIIMOHHOTO JCHCTRIS,
anmaparthl EHTPOOEKHOTO JCHCTRUSL.

ooooono

62. 3adanue (ITIK-13).
Beedume nponywennulii mepmun

- JUCTICPCUOHHBIC a3PO30JI1 C TBEPABIMH YaCTUIIAMU, HE3AaBUCUMO OT JUCIICPCHOCTH.

OTBeT: OBLIN.

63. 3aoanue (I1IK-13).Buibepeme npasunvHbiii omeem.
Potoxnonsl Tuna N oTHOCATCS K ceayIoUIeid TPyIIe MOKPBIX MbLICYIOBUTEICH:

TOJIBIC Ta30MPOMBIBATEIIH;
HacaJIo4HbIe CKpyOOephI;

0apOoTaXKHbIC U MEHHBIC aIapaThl;
CKOPOCTHBIE armaparsbl;

anmnaparsl yAapHO-WHEPLIMOHHOTO JIEVCTBUS;
anmaparthl HEHTPOOEKHOTO JCHCTRUSL.

ooooon

64. 3aoanue (ITK-13).
Buibepeme npasunvrvlii omsem.
DHEProeMKOCTh IbIICYIOBUTEIICH, ONIPEASIIIEMYIO BEIMYMHOM 3aTpaT SHEPTUU HA OUUCTKY:

10 000 m® rasa;
1000 M* rasa;
100 m° raza.

1 M° raza.

oooo

65. 3adanue (ITIK-13).
Beeoume nponywennwviii mepmun

- OTTAJIKUBAHUEC YaCTHI] a3p030J1e171 Harp€TbIMHU TCJI1aMU.




OtgeT: TepModopes.

66. 3adanue (ITK-13).

Buibepeme npasunvuulii omsem.

HaunOonee mpocThIM 110 KOHCTPYKLMH IBUICYJIOBUTENEM yIAPHO-UHEPLIMOHHOTO TUIIA SIBIISIETCSI:
CTaTUYECKUU IblIeyI0OBUTEND TUMa [IBM;

UMIaKTOPHBIN NBIICYIOBUTEID;

ckpy06ep Hoitns;
ckpy006ep Bentypu.

oooo

67. 3adanue (I1K-13).

YkaxxuTe cOOTBETCTBHE ammapara (ckpyd0epa) ¢ ero n3o0pakeHHueM:

1. Ckpy0bep Hoiins.

2. UmnakTopHbIi CKpy0Oep.

3. l'azonpombiBatens Tura [IBNIT
i

68. 3aoanue (ITK-13).
Buibepeme npasunvuulii omeem.
DNeMEHTOM MEHHOTO MBUIEYJIOBUTENH C TIEPETUBHON TapENIKON He SABIISETCS:

KOpIIyC;

Tapeka;

npreMHas KOpoOKa,;
OpOCHUTENILHOE YCTPOICTBO;
TOpOT;

CJIMBHAs KOPOOKa.

ooooon

69. 3aoanue (ITK-13).

Buibepeme npasunvruiii omseem

J1Jisl OYMCTKY Ta30B B IEHHBIX MBUICYIOBUTENISIX MEHBIIIEE PACTIPOCTPAHSHUE MTOITY THITH:
[0 mnpoBaJbHBIC IIETICBBIC TAPEIIKH;
0 nepennBHBIE TAPEIIKH;
O npoBalibHBIE JbIPUYATHIEC TAPEIKH;.

70. 3aoanue (ITK-13).

Buvibepeme npasunvhbiii omeem



IloBEICHTD CKOpOCTh r'a3a B CBO6OI[HOM CCUCHUM alrapara a0 4 m/c JJI CO3aaHuA YCTOﬁqHBOFO IICHHOI'O CJIOA Ha
PCHICTKC ICHHOI'O MbUICYJIOBUTECIISA TO3BOJIACT CJ'IC,I[yIOH_[I/Iﬁ QJICMCHT almIiapara:

00 mnpoBalbHas Tapeika,

0 craOwIu3aTop ICHEI,

0 opocurens,

0 OpBI3rOYJIIOBUTEIIb.
Yacmo 3

1. 3aoanue (I11IK-09).

Buibepeme nuwinuii omeem.
OcHoBHast Macca MPOMBIIIICHHBIX OTXO0/I0B 00pa3yeTcs Ha MPEeANPUATHIX CIEAYIOIUX OTpaciei

TOPHOW M TOPHO-XUMHUYECKOU MPOMBIIIIEHHOCTH;

YEpPHOHM W BETHOW METAJUTYPIUH;
METaJITI0O00padaTHIBAIOIIMX OTPACIICH MPOMBIIIIICHHOCTH;
JIETKO! IIPOMBILUIEHHOCTH;

JIECHOH M JIepeBo0OpabaThIBarOIIel POMBIIUIEHHOCTH;
SHEPIreTUUECKOro X03HUCTBA, TEMIOBBIX 3JIEKTPOCTAHLIUAX;
XUMHYECKON ¥ CMEXHBIX OTPACiei MPOMBIIIICHHOCTH;
MUILEBON MPOMBIIIEHHOCTH;

JIETKOW ¥ TEKCTUIIbHON NPOMBILUIEHHOCTH.

Oooooooogao

2. 3a0anue (I1K-09).

Onpedeﬂume coomeemcmaeue K/iaacca onacHocmu npomuslul/1€HHbIX omxodos cxapaKmepucmuKoﬁ esewecmea

Knacc: XapakTepucTuka BeniecTa (0TX010B)
1. mepBbIit a) yMEpEHHO OIacHbIe

2. BTOpOit 0) MaJI0OTacHbIC

3. TpeTuit B) HEOMACHbBIC

4. 9eTBepThII T') BBICOKO OTIaCHBIE

5. IATHII 1) 9pe3BbIUYAHHO OMAaCHbIE

3. 3aoanue (ITK-09).
Beeoume nponywennoiti mepmun

- pa3jIn4vHoOro poaa u3acinsa, KOMIJICKTYIOIHUE ACTAIM U MAaTCPpUAJIbl, KOTOPBLIC 10 KAKUM-

mmbo IMpyuYruHaM HE NPUTrOJHbI 1A ,ZIEUH)HGfIIHCI‘O HCIIOJIb30BaHUA.

Omeem: omxo0vl nompeodeHUs

4. 3a0anue (I11K-09).

Buvibepeme npasunvuvie omeemoi



Ilo HUCTOYHUKY O6pa3OBaHI/I$I K OTXO0JaM HOTpe6J'I€HI/I$I OTHOCATCA:

0 TPOMBIIUIEHHOTO TOTPEOJICHUS
0 OBITOBOTO HOTPEOICHNS;
0 CeIbCKOXO3SIUTCBEHHOTO MOTPEOICHUS,

5. 3aoanue(TIK-09).
Buwibepeme npasunvhulii omeem
CaMbIM TJIaBHBIM [TOKa3aTeIeM KJIACCU(PHUKAIMIA OTXO/I0B SIBIISIETCSI

0 BO3MOXKHOCTH ITepepabdOTKH,
O arperaTHO€ COCTOSHHE,
[0 creneHb OMACHOCTH IS 3I0POBBS UEIOBEKA.

6. 3aoanue (ITK-09).
Buibepeme npasunvhulii omeem

Kakyio BenTM4YiHy pacCYMTHIBAIOT KAaK Pa3HOCTh MEX/y HOPMOH pacxo/a ChIpbsi H MaTepHaIOB HA €HHUILY
MPOAYKIINY ¥ UX YACTHIM (TIOJIE3HBIM) PACXO/IOM, C YIETOM HEM30EKHBIX IMMOTEPh, 00YCIOBICHHBIX
TEXHOJOT'MYCCKUM PEKUMOM JAHHOT'O IIPOMU3BOJACTBA, a TAKKEC YPOBHEM OpraHU3allui IMMPOU3BOJCTBECHHOT'O
nporecca

O Hopmy o6pazoBaHus 0TX0A0B (GU3UKO-XMMUYECKO nepepaboTku (00pabOTKM) ChIPbs U MaTepHAJIOB

O KoauuectBo OTXOJ0B IIPOMU3BOJICTBA, KOTOPOC MOXKCT OBITH HCIIOJIBE30BAHO AJId TOJTY4YC€HUA HOBBIX BUIOB
IPOYKIINH

O Hopmsl cO0Opa BTOPHYHBIX OTXOIOB.

7. 3aoanue (TTIK-09).

Buibepeme npasunvhvle omsemoi

[Tpu pusmueckux nporeccax nepepadoTKy U 00e3BPEKUBAHUS OTX0I0B U3MEHSIOTCS:
dopma

CocraB orxoza

Pazmepnl
ArperaTHoe cOCTOSHUE

oooo

8. 3aoanue(I1K-09). (TTK-10).
Buibepeme npasunvrvlii omseem

MCTOZ[BI KoaryJsinuu u (bJ'IOKyJ'IHLII/II/I, OKCTpPAaKIUH, COp6L[I/II/I, HOHHOI'O O6M€Ha, (l)J'IOTa]_[I/II/I, yHLTpa(l)I/IOJ'ICTOBOI‘O

o0 TydeHst, paJraliOHHOTO BO3JICHCTBHSI OTHOCSATCS K nporieccaM nepepadoTKH U 00e3BpEKUBAHUS
OTXOZOB!

O ¢usugeckum;

[0 XUMHYECKHUM;

0O OMOXMMHYECKHM;

O  (U3UKO-XUMUYECKUM;



O

KOM6I/IHI/Ip0BaHHI>IM.

9. 3a0anue(I1K-09).

Buibepeme npasunvrvlii omseem

[TakeTpoBaHHE OTXOJOB OPTAHU3YETCS HA MPEANPHUITHIX, HA KOTOPBIX 00pa3yeTcs Ceayrolee

KOJIHMYCCTBO BBICCYKHU U 06p630B B MCCsII:

OoOooo

5 1T u Oonee

20 T u Gonee
40 T u 6omee
50 T u 6onee

10. 3a0anue (ITIK-09).

Buibepeme npasunvhulii omeem

Hawubomee palOHAIbHBIM METOAOM JIMKBUAAIIUHA IJIACTMACCOBBIX OTXOIO0B ABJIACTCA:

oooo

CXKUT'aHHE

MIAPOJIN3

BBIBO3 U 3aXOPOHEHUE Ha IOIUTOHAX

CKJIaJUPOBAHKE U XPAaHEHHUE HA TEPPUTOPUU IIPEATIPUATHUS

11. 3adanue (ITIK-09).

Onpedeﬂume coomeemcmeue muna monqublxycmpoﬁcme Cc ux npedHasHalleHueM

1. kamepHsbIe a) JUIs COKUTaHUSI KyCKOBOI'O TOILUIMBA

2. (l)aKeJIBHO-C.HOGBBIe 6) JJIA COKUTaHMsA F33006p33HBIX U XKUOKUX OTXO0HO0B, a TAKKE TBCPAbIX

OTXOJO0B B IIBIJICBUJHOM (I/IJ'II/I MCHKOHPO6J’ICHOM) COCTOAHHUHU

3. ciloeBble B) KOMOWHHMPOBAHHBIN CIIOCOO CIKUTaHUS

12. 3aoanue (ITK-10).

Buibepeme npasunvrviii omseem

K HenmocraTkam 6apabaHHBIX 1edeld He OTHOCST:

Oooodao

BBICOKHE KAMUTAIbHBIE PACXO/IbI;

BBICOKHE IKCIUTyaTALMOHHBIE PACXObL;

0OJIBIIIOI MBUIEBBIHOC;

HU3KHE yJIeIbHBIE TEIUIOBEIC HATPY3KU PEAKIIMOHHOTO 00bheMa;
HU3KHE yIeTHHBIE MACCOBBIC HATPY3KH PEAKITMOHHOTO 00BheMa.

13. 3aoanue (ITK-10).

Bvibepeme npasunvhvie omeemul

Ha BBIXO/J MMPOAYKTOB IMUPOJIN3a CYHICCTBCHHO BJIUAIOT,



pasMmep KyCKOB;
BJIXXHOCThH MepepadbaThiBacMOr0 MaTepraa;
(dbopMa KyCKOB;

TeMreparypa u CKOpOCTh MpoIlecca;

Oooooad

MOPHCTOCTH MepepadaThIBAEMOro MaTepHaa.

14. 3a0anue (IIK-10).

YKaXuTe TOCIIeJOBATEHbHOCTh 30H, KOTOPBIE MPOXOAAT 3arpyKeHHBIE B PEAKTOP BBICOKOTEMIIEPATYPHOTO
nupoiu3a Topakc OTXOJIbI:

1. 3oHa nmupom3a.
2. 30Ha CyIIKH.

3. 30Ha MEPBUYHOTO CTOPAHUS U IIJIABICHUS.

15. 3a0anue
Bwibepeme npasunvuviii omeem (I1IK-10).
['maBHBIMH KPUTEPUSMH MTPHEMa TOKCHYHBIX TPOMBIIIEHHBIX OTX00B Ha MoMuronsl THO sBistoTCs:

cocrtaB ¢unbrpata mpu pH = 5-10 u Temmepatype 10-40 °C,
CIIOCOOHOCTE K BBIJEICHUIO SITOBUTEIX Fa30B;

CHOCOOHOCTh K MHTEHCHUBHOMY IBIICHHUIO;

CIIOCOOHOCTB K CaMOBO3TOPaHHUIO;

Oo0oooaod

BCE BAPHAHTHI.
16. 3aoanue (I1IK-10).
Beeoume nponywennviti mepmun

- IpEACIbHO AOIMYCTUMOEC KOJINYECTBO OTXOA0B KOHKPETHOI'O BH/1d, KOTOPLIC

paspemiaeTcsi pa3MelaTh OMpeIeIICHHBIM CITIOCOOOM Ha YCTaHOBJICHHBINM CPOK B 00BEKTaX Pa3MEIIECHHUS OTXOJIOB C
Y4eTOM SKOJIOTHYECKOI 00CTAaHOBKH Ha JTAHHOUN TEPPUTOPHH.
OTBeT: TUMUT Ha pa3MeIICHUE O0TXOI0B

17. 3aoanue (ITK-10).
Buvibepeme npasunvnvie omeemol

it TOro 4yTOOHI CIMBaeMble MMPOMBIIIICHHBIE CTOKH HE (PHIIBTPOBAIKCH Ye€pe3 CTCHKH U JTHO TPY/I0B-
OTCTOMHHKOB, IPUMEHSIOTCS

OKpaHbl U3 MOTUITHIICHOBOH IIJICHKU
OKpaHbl U3 Ope3eHTOBOM TKaHU
OKpaH U3 OUTYMHO-JTATEKCHBIX TIOKPBITHI

Oo0ood

OKpaHbl U3 CYTJIMHKA
18. 3aoanue (ITIK-10).
Buibepeme npasunvhulii omeem

[Ipu coznanny OGUTYMHO-IATEKCHBIX MOKPHITUH MMOBEPXHOCTH 00padaThIBAIOT repOnIIIaMH



Oooooad

ITepen mokpeITHEM NIEPBOTO CIIOSI OUTYMHO-JIATEKCHOM AMYJIhCUCH
ITepen yxiamkoii mepBoro ciios achanpTodeToHa

Ilepen OKPBITHEM BTOPOTO CJIOST OMTYMHO-JIATEKCHOH IMYJIbCUEH
[Tepen moKphITHEM TPETHETO CIOS OUTYMHO-TTATSKCHOW AMYJIbCUCH
Bce BapuaHTHI IpaBUIIBHEIE.

19. 3aoanue (I1IK-10).

Bvibepeme npasunvnuiii omgem

B mpomiecce skcmTyaTauy moJIMroHa Heo6XoIuMO MTPOBOANUTE CHCTEMAaTHIECKUN TEKYITHI KOHTPOJb CITy K00

IIOJIMI'OHAa U BBI60pO'-IHI>II\/'I KOHTPOJIb CDOH 3a YPOBHEM COACPKAHUA TOKCUYHBIX UHI'PEIUCHTOB B aTMOC(bepHOM

BO3/yXE B painyce

O

a
|
|

2000 m
3000 m.
1500 m
5000 m

20. 3adanue (IIK-10).

Buibepeme npasunvrulii omeem

Pa3Mep CaHHTapHO-SaHlHTHOﬁ 30HBI OT IOJIMTOHA 0 HACCJICHHBIX ITYHKTOB U OTKPBITHIX BOJAOEMOB COCTABJIACT

Ooo0oood

He meHee 500 M;

He meree 2000 w;
He meHee 3000 m;
He menee 5000 m.

21. 3adanue (ITK-10).

Bvibepeme npasunvhvie omeemul

[ I R I 0

K 0CHOBHEIM 00BEKTaM B COCTaBE MTOJIUTOHOB OTHOCSITCS:

1ex A 06e3BpexxuBaHus TOKCHYHBIX [10 1 HEKOHMIIMOHHBIX TPOAYKTOB
IUIOTUHA

Y4aCTOK 3aXOPOHEHHUS OTXO/I0B

IPYA-OTCTONHUK

rapax cleluaIu3upoOBaHHOIO NIapKa aBTOMAIUH

22. 3adanue (TTK-10).

Buvibepeme npasunvrvie omeemui.

HpHeMy Ha IMOJHUI'OHBI HC IIOAJICKAT:

Oooooogog

PaIMOaKTUBHBIE OTXO/IbI;
MHIIEBBIE OTXObI;

He(TeNMpPOAYKTHI, MOJJIC)KAINE PETCHEPAIUY;
PTYThCOZIEPIKAIITNE OTXO/IbI;

JPEBECHBIE OTXOBI (OMMIKH, Tapa U T. 11.);
CTPOUTEIILHBIE OTXO/IBI.



23. 3aoanue (IIK-10).
Buibepeme npasunvrwiii omeem.

OTX0/16I O0OTAIECHHS SBJISIOTCS MIPOMEKYTOUHBIMU MEXTy JOOBIYCH MOJIE3HBIX UCKOMAEMbIX U HX
r1y0oKO# nepepaboTKOM:

0O XHMHYECKOI;

O  (pU3UKO-XUMHUYECKOM;

0 OMOXMMHUYECKOU TepepaboTKOI;
O Bce BapHaHTHI BEPHEL.

24. 3aoanue (IIK-10).

VKaXuTe IMOCIeOBaTeIbHOCTh OT HAMMEHBLIETO K OONbLIEMY COJCP)KAHUIO I[IEHHBIX KOMIIOHEHTOB IIPU
o0oraimeHny B MPOAyKTax:

1. IIpomMeXyTOUHBIN OPOAYKT.
2. Pyna

3. Konnenrpar.

25. 3aoanue (IIK-11).
Buvibepeme npasunvhvie omseemoi.

OTxo0x 00OTalCHHS KEJIE30COIEPHKAIIUX PY/I, ECOCHb, IPUMEHSIOT JIJIS IIPOU3BOJICTRA!

TSDKETIBIX OETOHOB;

TIPU CTPOUTEIHCTBE aBTOMOOMIIBHBIX JI0POT;

B Ka4ecTBe JOOABKH JJIsl M3TOTOBJICHHSI TTUHSHOTO KUPIINYa;
npy OOpaTHBIX 3aChHINKAX;

Kak 0aJulaCTHBIM MaTepHa;

HPOU3BOJICTBE XOJIOIHOTO acanbra;

O0O00ooao

26. 3aoanue (ITK-11).
Bvibepeme npasunvhvie omeemoi.
Otxo0x 00OTaIIeHHs JKeNe30COAEPIKALINX Py, TECOK KPYMHOCTHIO - 0,14 MM, IPUMEHSIOT:

[0 Kak ChIpbe JUIS ABTOKJIABHBIX M OE3aBTOKJIABHBIX H3JCTHA M KOHCTPYKIIUH W3 TSHKEIOTO U SYCHCTOrO
CHJINKOOETOHOB;

B Ka4eCTBe JOOABKH I M3TOTOBIIEHHS TIHHIHOTO KHPIIHYa;

KaK MEJIKHUI 3aMoIHUTEh OETOHOB

B KAQ4eCTBE MOPOIIIKA B aCambTOOCTOHHBIX CMECSX;

Kak OaJIaCTHBIN MaTepHal;

B KauecTBe 0e300KUTOBBIX 3aIIOJHUTEIEH, IPH BBITYCKE IUTAKOBEIX [[EMEHTOB.

oogdgoao

27. 3aoanue (IIK-11).



Buibepeme npasunvuuiii omeem.
XUMHUECKHIE U arPOXUMHUYECCKHE PYJIbI XapaKTEPH3YIOTCS

CJIOKHBIM MUHEPAJIBbHBIM COCTAaBOM,
KOMIIUICKCHOCTBIO

HU3KHUM COACPKAHNEM OCHOBHOI'O KOMIIOHCHTA
BCC OTBCTHI ITPABUJIBHBI.

oooo

28. 3aoanue (ITK-11).
Buvibepeme npasunvhbiii omeem.

BoNBIIMHCTBO OTXOMOB, MOIYYaeMBbIX NPH JOOBIYE U O0OTallleHuH KaKUX IOPOX, HE HaXOIUT MPOMBIIIJICHHOTO
MIpUMEHEHUs?

Mpawmopa;
I'padurconepxamux;
I'panura;
W3BecTHsIKA.

Oooono

29. 3aoanue (IIK-11).
Buvibepeme npasunvrvie omeemoi.

OTXOI[I)I O6OFaHIeHI/I)I KaKux nopoa ImpuMCEHAIOTCA MPHU U3rOTOBJICHUU OTHCYIIOPHBIX U CTPOUTCIIBHBIX I/I3ZIGIII/II71,
IMOJIYYEHHHU XJIOPHUI0B Maruus:

N3BecTHIK
I'panur
Marues3ut
Mpamop
Jomomur

Ooooono

30. 3aoanue (ITK-11).
Buibepeme npasunvrvlii omsem.

B mpou3BoJICTBE JIAKOKPACOYHBIX MaTEpPHAaJOB, IUIACTMACC, PE3WH, YUCTSIIMX OBITOBBIX CPEJICTB, Pa3IHYHBIX
KepaMHYECKUX U CTPOUTENBHBIX MaTepHajoB, OpPraHOMUHEPAIbHBIX YJOOPEHHUH TNPUMEHSIOT MPOAYKT
YTWIM3ALUHI YTOJIBCOACPIKAIINX OTX0J0B, 00pa30BaHHBIX P nepepadoTke:

O o merony Haldex (Benrpus);

(I O60FaH_I€HI/IeM BCKPBIIITHBIX ITOPOJ;
0 c IMOJIYy4YCHUEM HAIIOJIHUTEICH-ITUTMEHTOB.

31. 3aoanue (IIK-11).
Buibepeme npasunvuvlii omsem.

B OGonpmmHCTBE cioydaeB YTHWJIM3AIUMHM TOPOJ OOOTAIEHUS JUIS MOJYYEHHS CTPOUTENBHBIX MaTEepHAajoB
OTXO/bl YIII€000raleHNsl YACTHUHO TPaJULMOHHBIE KOMIIOHEHThI IIUXTOBBIX CMECEH:

O 3amMmewarT
O JlomomHsioT
O BreITecHIOT



32. 3aoanue (IIK-11).
Buibepeme nuwnuii sapuanm.
K 0CHOBHBIM METOJIaM YTHIIM3allUU HE(PTEIIAMOB OTHOCST
Cxuranue
Ocaxnenue

TTuponus
lasudukanus

oooo

33. 3aoanue (IIK-11).

Buibepeme npasunvrulii omsem.

KpymHbIM rcToOuHIKOM 00pa3oBaHus He(PTEIIaMOB SBIISIOTCS:
HedTenepepadaThIBAIOINE U APYTUE POMBIIIICHHBIC TPETPHUSITUS;
JUBHEBBIC TTIOBEPXHOCTHBIE CTOKH;

OypoBEIe BOJBI HETE- ¥ Ta3000BIBAIONITNX YIIPABICHUH;
BCC BapuaHTbl BEPHLI.

O0doo

34. 3aoanue (IIK-11).
VYkaxure (as3pl IPoAyKTa MUPOTU3a HE(PTEIUIAMOB B IOPSAIKE BO3PACTAHHS MAacChl OT HCXOAHOTO HIIamMa
1. Xunkas
2. TBepnas
3. I'azoobpa3znas
35. 3aoanue (ITK-11).
Buibepeme npasunvrvlii omsem.
OCHOBHBIM arperaTom JJjisi C:KHraHus HeTecoaepKalluX 0CaJaKOB U3 OUUCTHBIX COOPYKECHUH SBIISIOTCS:
KaMepHbIE TIeUH;
BpaliamImecs neym;

1€Y1 C KUIIAIIUM CIIOEM,
MHOTI'OIIOAOBEBIC TICYHA.

oooo

36. 3aoanue (ITK-11).

Buvibepeme npasunvuulii omeem.

CuHTe3-ra3, NpOAYKT YyTUIN3aLUH BTOPUYHBIX PECYPCOB IMyTeM ra3u(UKaluy yriieBOI0POJIOB, HCIOIb3YIOT:
[0 g npoM3BOJACTBA METAHOIA,
O ISl TOJTyYEeHUs SHEPTUH;
O Bce BapHaHTHI BEPHBI.

37. 3aoanue (ITK-11).

Buibepeme npasunvrvlii omsem.



OTXOI[I:I He(l)TeI‘a3OBI>IX KOMILJICKCOB COCPEAOTOUYUBAIOTCA OOBIYHO:

B IIJJAMO-0TBaNax;

B IIJJTAMOBBIX amM0apax;
B IIPyAax-OTCTOMHUKAX;
BCE BAPUAHTHI BEPHHBI.

ogod

38. 3aoanue (IIK-11).
Buibepeme npasunvhbiii omeem.

OTX0MBI C MaJIbIM COJIEPKAHUEM IIBETHBIX METAJUIOB MOJIJIEXKAT:
BEJILLICBAHMIO;

YTHIM3AIUH B arjIoNIUXTE;

IUTaBKE B KUIKOM BaHHE;

IIJIAaBKE B IAXTHHIX IeYax.

Oooon

39. 3aoanue (IIK-11).
Bseoume nponywjennviii mepmun

- MpPOLECC BOCCTAHOBUTEIBHOM BO3TOHKM I[MHKAa, CBMHUA M KaJMHS BO Bpallarolieucs

TpyOuaroii neuu.

40. 3aoanue (IIK-11).

Buvibepeme npasunvuulii omeem.

IIpu BenbIIeBaHUM MTPOLIEHTHOE COICP KaHKE IIMHKA B NTepepadaThIBaeMbIX MBUTH U IUIaMaX JOJHKHO COCTAaBIIATS!
He meHee 2 %;

He meHee 4 %;

He MeHee 8 %;
He MeHee 16 %.

Ooo0Oo0oo

41. 3aoanue (11IK-12).
Buvibepeme npasunvuulii omeem.

C yeM CBS3aHbI TPYAHOCTH YTHUIIM3allUX LJIaMOB, OCEAAIOINX BO BTOPUYHBIX OTCTOMHHUKAX IIpU TUAPABINYCCKOM
YAaJleHUun SanHSHeHI/Iﬁ C MOBCPXHOCTHU meTaja’?

coziepkat peHo;

3arpsi3HeHBI Maciamu (coaepxanue 10 % u 6onee);
cojiepKaT TOIYOJT,

cojepkaT OEH30IT;

BeIMYrHa QpaKinii;

BC€ BapuaHTbl BEPHBI.

Oooogoooog

42. 3aoanue (11IK-12).

Buibepeme npasunvrvlii omsem.



Kakoii n3 MPpCACTABJICHHBIX HaHpaBJ’IeHI/Iﬁ yTuimn3anuu raibBAHUYCCKUX OCaJAKOB HauboJee NCPCICKTUBCH:

O MeTamTypruyeckas nepepadoTka raJbBaHONILIaAMOB;
00 1eMeHTHI U 0€300)KUTOBBIC CTPOUTEILHBIC MaTCPHAIIBL,
[0 000X KECHHBIC CTPOUTEIHHBIC MATCPHAIBL.

43. 3aoanue (I1K-12).
Buvibepeme npasunvhbie omeenui.

BOHpOCOM HCpBOCTCHCHHOfI BAXXHOCTH IIPHU HCIIOJIB30BaHHUU TaJIbBAHUYECCKOr'o IijiaMa B IEMCHTAXx, OeToHAX U
APyrux 0€300KUTOBBIX HU3ACIUAX ABIACTCA:

B3pPBIBOONIACHOCTh MAaTEPHAIIOB;
€ro BIMSHHE Ha OKPYKAIOLIYIO CPEay;
HKOHOMHYECKasl BBITO/A;
IKOJIOTHYECKast OMACHOCTh MaTePHAIIOB.

ogood

44. 3aoanue (IIK-12).
Buvibepeme npasunvrvie omeemoi.

IIpu BBOZIE B KE€paMHUYECKYI0 Maccy TSKENbIX METaUIOB IUIAMOB TaJIbBaHOCTOKOB YJYYIIAIOTCA CIEAYIOIINe
CBOIMCTBA YEPEMHLIBL:

YBEITMUMBACTCS MEXaHUIECKasi IPOYHOCTH 000KKEHHBIX U3ACIIHIA;
YBEJNUUBAIOTCS TEMJION30JISILIMOHHBIE CBOUCTBA 000 0KEHHBIX U3CIIHIA;
YMEHBIIaeTCs Opak Yepenuiibl [0 BHEIIHEMY BHIY;

YMEHBIIAETCS TUIACTHYHOCTh (POPMYEMOI CMECH;

YMEHBIIIAETCSI IOPUCTOCTh OO0XKKEHHBIX U3CNUIL.

oooon

45. 3aoanue (IIK-12).
Buibepeme npasunvrvlii omsem.
MeTton MeTamurypriudeckoi nepepaboTKH raabBaHOILIAMOB:

HCEBO3MOXCH TCXHHYCCKU,
9KOJIOTN4YC€CKHU HC6€30HaCCH;
9KOHOMHNYCCKH HeLIeJ'IeCOO6pa36H;
BC€ BapuaHTbI BEPHBI.

Oo0daod

46. 3aoanue (IIK-12).

Buvibepeme npasunvuulii omeem.

Kakoit u3 nmpencraBieHHbIX HaNpaBleHUH YTHIN3AUN OTX0/I0B JJAKOKPACOUYHBIX MaTepHalioB 3 QeKTUBHEE:
[0 3axOpOHEHHE,

O nuposus;
0 CKUraHHE.

47. 3aoanue (ITK-12).
Buibepeme npasunvrvlii omsem.

Kaxkne JIAKOKpPACO4YHbIC MaTCpUaAJIbl HC IMOMJICIKAT PErCHCPALIUN:



C IMPUMECBIO MACCJI;

CMCCh KPACOK PAa3JIMYHBIX MApPOK

CMECH KPAaCOK pas3siindHOro XuMHUYCCKOIro cocrtaBa
BC€ OTBCTEI BEPHEI.

ogoodg

48. 3aoanue (IIK-12).

Buibepeme npasunvrolii omsem.

Haubomee onTuManbHBIM METOAOM HCIIOJB30BAHUA ITJIACTMACCOBBIX OTXOJ0B ABJIACTCA:

TCPMUUCCKUC METO/bI;

mepepadoTKa B U3ICIH;

oooo

49. 3aoanue (ITK-12).

HCIIOJIB30BAaHUE B JPYIrUX TEXHOJIOTMYCCKUX MPOHECCaX B KAYE€CTBC rOTOBOI'0 MaTcpualia,

HCIIOJIB30BAHUE B JPYIrUX TEXHOJIOTMYCCKUX MPOHECCaxX B KAYCCTBEC OAHOIO U3 KOMIIOHCHTOB.

VKaKUTE COOTBETCTBHE CXEMBI CO CITOCOOOM YTUIN3alHuU IJ1aCTMAaCCOBBIX OTXOOB!:

1. a) cucTeMa PEIUKIMATA I1aCTMACCOBBIX
1 2 3 5 OTXOJIOB;
omxodb 4 / 6 )
% + ) CXeMa pereHepanuy IIacTMAacCOBBIX OTXOJIOB;
1 B) cXeMa IPOU3BOJICTBA BTOPUYHON
8 - .
—— MOJMATHIICHOBOW TIICHKH.
7 nepeuqHoe 10
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- 7
8 r
npodyxkm
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Ortser: 1B; 2a; 30.

50. 3aoanue (IIK-12).
Buibepeme npasunvbviii omeem.

[MoaroroBKa pe3MHOBOTO CHIPHS, IEBYJIKAaHU3ALIMS PE3UHBI U MeXaHH4YecKast 00paboTKa JeByJIKaHN3aTa SIBISIFOTCS
CTaJIUSIMH CJIEAYIOIIEro croco0a KOMIUIEKCHON epepaboTKH ¥ YTHIM3alluU H3HOIICHHBIX IITUH:

M3TOTOBJICHHE PE3UHOBOU KPOIIKH;
TEPMHUYECKHUE CIIOCOOBL;
IPOU3BOJICTBO PereHepara;
HaJIO)KEHHE HOBOT'O MPOTEKTOPA.

oooo

51. 3aoanuu e(TIK-12).
Buvibepeme npasunvhbie omeenui.

TexHONOrHsl yTUITH3aIHU OTX010B OyMaru BKIFOYAET HECKOIBKO OCHOBHBIX CTAJMil UX MOJTOTOBKH K
nepepadoTKe:

U3MeIIbYeHUE 10 HEOOXOAMMBIX Pa3MepOB;

MIEPEMELINBAHUE C BSOKYLIUMU MaTEpHATIAMU;

MPeccoBaHNe U3MENbYEHHON OyMaXKHOW MacChl B IPSIMOYTOJIbHBIE KHITBL;
COPTHPOBKY H CTYIIEHHE BOJOKHUCTON MaccChl;

YBS3KY KHUII C CO3/IaHMEM [OBEPX HUX IIPOBOJIOYHOTO KapKaca.

ooooo

52. 3aoanue (ITK-12).
Buibepeme npasunvuvlii omsem.
Y TUAM3UPOBATHCS U HEMIOCPEACTBEHHO, 0€3 epepaboTKU MOTYT:

[0 OTXOJBI IEJIII0JI03H0-0yMaKHBIX KOMOWHATOB;
O OTXO.IbI IPEBECUHBI;



0 oTXOoIsl TUAPOJIM3HOTO MMPOU3BOACTBA.

53. 3aoanue (IIK-12).
Buibepeme npasunvbhblii omsem.
Haun6opiryto 4acTh 0TXO0B I'HAPOIH3HOTO MPOU3BOICTBA COCTABIISIOT:

IJIAMBI;

OCAJIKH CTOYHBIX BOJ B IEPBUYHBIX OTCTONHHUKAX;

TeXHoJornuecKkuii Tuaponu3ubii aurauH (TTJT);

M30BITOYHBIH aKTUBHBIA WJI TIOCJIE OMOJIOTMYECKON OUNCTKH CTOYHBIX BOJ;
MIPON3BOACTBEHHBIE CTOKH.

oooogood

54. 3aoanue (IIK-13).
Buibepeme npasunvrulii omsem.

MeTto0B 00e3BpexkuBanus U yruinuzanuu ThO:

O oGonee 10;
O oOouee 20;
O oOomnee 15.

55. 3aoanue (I1IK-13).
Buvibepeme nuwinuii omeem.
Ha Hopwmbl HakorieHust 1 coctaB THBO BiustoT cienyromue GakTopsl:

CTeTeHb 0JIaroyCTpOCTBa KUIUIIHOTO (POHAA;

OTaXXHOCTb, BUJ TOIIJIMBA P MCCTHOM OTOIIJICHUH,

pasBUTHE OOIIECTBEHHOTO MUTAHUS,

KyJIbTypa TOPTOBIJIH,

CTeTeHb 0JIarOCOCTOSHUSI HACETICHNS;

CC30HHBIC U3MCHEHHS,

KIMMATHYECKUE YCIOBUS (pa3liivHasi MPOJODKUTEIBHOCTh OTOMUTEIBHOTO Mepuoja - ot 150 mHedt B
10’KHOH 30HE, 10 300 mHEH B CEBEpHOIA);

crienuuKa MUTaHUS.

Ooooooood

O

56. 3aoanue (ITIK-13).
Buvibepeme nuwinuii omseem

K TeXHHKO-3KOHOMHYECKUM II0Ka3aTeIsIM HaMeYaeMbIX K pealu3allMd BapHaHTOB TEXHOJIOTMU MepepadOTKH
TBO otHOCHT:

TOJIOBBIE TIPUBECHHBIE 3aTPaThl Ha 00€3BPEKMBAHNE U YTHIIN3ALINIO OTXO/IOB;
3aTpathl Ha COOP M TPAHCHOPTUPOBKY OTXOAOB K MECTY HX IepepaboTKu;
H9KOHOMHYECKHH YIIepO OT 3arpsA3HEeHUs Pa3InYHbIX PHUPOJHBIX KOMIIOHEHTOB
3aTpaTsl Ha 3aXOPOHEHNE HEYTHIIN3NPYEMON YacTH OTXOJIOB;

CTOMMOCTb y4acTKa TEPPUTOPUH MO/ ITOJIHUIOH.

Ooo0oo0gao

57. Baoanue (IIK-13).



Buibepeme npasunvuuiii omeem.
3aBucuMocTh crenern ymmotHenus: ThO ot naBnenus - 3to
O KOMIIpECCHOHHAs XapaKTepUCTHKa MaTepHraa;
[0 IUIOTHOCTB,
O wmexaHW4ecKas CBS3HOCTb.
58. 3aoanue (I1IK-13).
Buvibepeme npasunvHvle omeemul
LenecooOpa3HOCTs MPUMEHEHHS TOTO WM WHOTO MeTo10B yTru3anuu ThO 3aBucur ot:
O pa3MepoB ropoaa;
O cocraBa u cBoiictB THO;
O motpebHOCTEH B BEIACICHHBIX (ppakmmsax THO;
O 3TaXHOCTH 3[aHUM;
[0 BHJ TOIUIMBA ITPH MECTHOM OTOTLICHUH;
00 moTpeOHOCTEH B MOTy4YaeMOH TETJIOBOM SHEPTHUH;
O mnoTtpedHOCTEH B yIOOPEHUSIX;
O creneHb OJAroCOCTOSIHUS HACEIICHHUSL.
59. 3aoanue (I1IK-13).

Beeaure nponyneHHslii TEpMUH

- mokaszaTtenb BpeaHocTh nonuroHa TBO, XapakTepusylolmuid MOpoLEecC MUrpaluu

XMMHUYECKUX BEIICCTB M3 MOYBBI OMU3NIEKAIINX YYACTKOB U TEPPUTOPHU PEKYJIbTHBHPOBAHHBIX MOJHIOHOB B
KyJIBTYPHBIE PACTEHHUS, HCIIOIb3YEMbIC B KaUeCTBE MPOAYKTOB MUTAaHUs U dypaka (B TOBApHYIO Maccy).

OtBeT: GUTOAKKYMYJISIIMOHHBIN (TPAHCIOKAIIMOHHBIH) ITOKA3aTeb.

60. 3aoanue (ITK-13).
Buibepeme npasunvrvlii omsem.
PekynbTHBaIns 3aKPBITHIX MOJIMTOHOB HPOXOJIUT:

L4 B JBa 3Tarlia,
L4 B TpH dTalla,
L4 B YCTBIPC dTalla.

61. 3adanue (I1IK-13).
Buibepeme nuwnuii omeem.
UTo 13 HIKENEPEUYUCICHHOTO HE SIBIISIETCS STAllOM PEKYIbTUBAIIMU TTOJIUTOHOB?
0 ynpodHEHHE CBAJIOYHOTO TPYHTA, TOCTHKEHNE UM TIOCTOSTHHOTO M YCTOHYHNBOTO COCTOSHUS;

[0 wucciaeqoBaHUE COCTOSIHUASA CBAJIOYHOIO TEJA U €r0 BO3H€ﬁCTBHH Ha OKPYXAroIYyIO MMPUPOAHYIO CPEaY,
[0 TmOAroToBKa TECPPUTOPUH IOJIUT'OHA (CBaJ'IKI/I) K IDOCJICAYOUICMY LCJIICBOMY HUCIIOJIB30BAHULO,



O MCPONPUATHA IO BOCCTAHOBJICHUIO TCPPUTOPUU 3aKPBITHIX IMOJIMTOHOB I UX ﬂaﬂbHeﬁHleFO OCJICBOTO
XO3SUCTBECHHOTO MCIIOIb30BaHMS.

62. 3aoanue (ITK-13).

YKakuTe COOTBETCTBUE N300paKEHUSI CO CXEMOH coopyxeHui moseBoro komnoctupoBanus THO.

1. Cxemac KOMITOCTUPOBAHHUEM

a)
B OTKPBITBIX OTCEKaX U
MpeaBapUTEILHEIM rpoxodeHrueM THO.
2. KomnoctupoBanue HePOOICHHBIX 6)
TBO.
3. JIByxcTaaniiHOe KOMITIOCTHPOBAHHE B)
TBO.
4. CoBmectHas nepepabotka ThO r)
W 0CaJIKa CTOYHBIX BOJI.
5. Cxema ¢ mpeaBapuTeIbHOIM n)

obpabotkoii TBO B 6buobapabane

Ortser: 11; 21; 30; 4a; 5B.

63. 3aoanue (ITK-13).
Buvibepeme npasunvuulii omeem.
B ocHoBy knaccuukanuy MUPOIU3HBIX YCTAHOBOK MOJIOKEHBI:
O BHJ UCXOJHOTO CHIPbs (OTXOAOB);
O TeMIepaTypHbIi ypOBEHb IIPOLIECCA;
0 KOHCTPYKTHBHBIE PELICHHUS TEXHOJOTHUECKON CXeMbI EPEPadOTKHU CHIPHSI.
64. 3aoanue (ITK-13).

Beeaute nponyieHHbIN TEPMUH

OTXOJO0B - MPOLCCChI TCPMUUCCKOI'O pa3JjIOKCHUA TOIJIMBA 0e3 AO0CTYIIa OKUCIUTCIIA.

OtBeT: cyxas meperonka (Iuposu3)

65. 3adanue (ITIK-13).

Buibepeme npasunvuulii omeem.



Kakoii MCTOJ YIUIOTHCHUS OCaJJKa aKTHUBHOI'O WJIa ABJIACTCIA HauboJee PacupoCTpaHCHHBIM U MPUMCHACTCA JI1
YIIJIOTHCHUA HM30BITOYHOIO AKTUBHOIO WA U C6p0)K€HHBIX OcaI[KOB?

O ¢QmoTanMoHHEII;
O UeHTPOOECKHBIH;
0 TrpaBUTALIMOHHBIN;
O BuUOpaLMOHHBIN.

66. 3aoanue (ITK-13).

VYKaXUTE€ COOTBETCTBHE TEXHOJIOTHMYECKOTO IPOIecca CO CIOCOOOM OOpabOTKHM M O0E3BPEKWBAHUS OCAIKOB
MOCJIE OYMCTKH CTOYHBIX BOJI.

1.Crabummzanmst a) )KuIKo(ha3zHOe OKUCIICHUE
2. O6e3BoXKHBaHHE 0) 3aMOpaxBaHUE
3. KopunmoHnupoBanue  B) COpaKUBaHUE

4. JIukBupmanus T) QUIBTp-TIpeccoBaHme

Otser: 1B; 21; 30; 4a.

67. 3aoanue (IIK-13).
Bribepere nuimHM BapyaHT.

['MaBHAS Y9acTh TEXHOJOTHYECKOM CXEMbI METOMA «IIHPOIH3-Ta3H(UKAIHS) C HCIOIB30BAHUEM O0OTAI[CHHOTO
KHCIIOPOJIOM JIyThsl, pa3paboranHoro ¢pupmoit «Noelly Brimouaer:

nuponu3 podnenusix ThO B 6apabanHoi meun npu 550 °C;

cerapalyio YepHbBIX M IIBETHBIX METAJUIOB M3 TBEP/BIX MPOIYKTOB IIUPOJIN3a;
OT/IeJIeHHe MUHEPAJIbHBIX KOMIIOHEHTOB OT TBEPAOTO YIIIEPOANCTOTO OCTATKA,;
TOHKOE M3MeJIbUeHHE HE COJICPKAIEro MeTaJUIOB MaTepuaa.

oooo

68. 3adanue (ITK-13).

VYKaKUTe MOCIIeI0BATEIbHOCTh OIepaIHii 0 00paboTKe Ocaka Ha 3aBOJIC 10 CKUTAHUIO OCAIKOB CTOYHBIX BOJ
1. O6paboTka peareHTOM-(IOKYJISTHTOM U 00€3BOXKMBAHUE HA IICHTPIIPECCAX;

2. TpancriopTHPOBKA 00E3BOKEHHBIX OCA/IKOB K MeYaM CYKHTaHUS,

3. [IpenBapuresnbHast 00pabOTKa Ha PeIIeTKaX.

4. Cxuranue B neyax «[Tupodarouy» ¢ MCeBA00KIDKESHHBIM CIIOEM MECKa.

5. TlepemMernBanue 0cajaKa U3 MEPBUUHBIX OTCTOWHHUKOB C AKTUBHBIM HJIOM M MPOIEKUBAHUE CMECH HA TOHKUX
pelieTkax.

OtserT: 3; 5; 1; 2; 4.

69. 3adanue (ITK-13).



Bribepere npaBUILHBIN OTBET

Kananel MycopoIpoBojia MOJDKHBI TOABEPTaThesl TMEepHomudeckoil nmesmHdeknun. OOmee Bpems KOHTAKTa

JIEe3UH(PULIUPYIOMUX BEIIECTB C KAaHAJIOM MyCOpPOIPOBOA

He MeHee 2 4,
He MeHee 1,5 g
He MeHee | 4;
e menee 0,5 4.

ogood

70. 3adanue (IIK-13).

YKaXuTe MOCIIeI0BaTEIEHOCTD MTPOX0XKICHUH CTYIIEHEH peakTopa MpH OYNCTKE ABIMOBEIX TrazoB MC3.

1. HeiiTpanu3aius KUCIBIX KOMIIOHEHTOB XHMHYECKOM NX (PUKcanuet.
2. O0paboTKa ropssyux J6IMOBBIX Fa30B
3. Jlok€r comeprkamuxcs B IBIMOBBIX T'a3aX OCTATOYHOTO YIIIEPOJa M OKCHIIA YTiepoa.

OrtBerT:.

3.2. CooTBeTCcTBME MExXAy BanbHON N PENTUHIOBON CUCTEMAaMM OLIEHNBAHWUS 3HaHUW, YMEHWIN, HABbIKOB U (M5n)
onblTa AeaTeNnbHOCTW, YCTaHaBNMBaeTCa NOCPEACTBOM cneaywen Tabnuupl

BEHb
Ob6bekT MokasaTenu oueHnBaHusA Ypose
OueHka pe3ynbTaToB
OL/EHKM pe3ynbTaTtoB 00y4YeHus
o6yyeHus
60 6annoBs n meHee «HeypoBsneTtsopuTensHO» Hwn3kuin ypoBeHb
. 74 — 61 6annos «YOOBNETBOPUTENBHO» MoporoBbi ypoBEHD
Ob6yuvatowuicsa =
84 — 75 6annos «XopoLuo» MOBbILIEHHbIN YPOBEHb
100 — 85 6annos «OTANYHO» Bbicokui ypoBeHb

4. OueHka oTBeTa obOyuvawuwerocs Ha BOMPOCLI, 3aAavy (3agaHuMe) 3K3aMeHauuoHHoro owunera,

3ayeTa, 3K3amMmeHa, KyPCOBOMIro NPOEeKTUPOBaHMUS.

OueHKa oTBeTa o6yqa+ou4er009 Ha BOMNpOChHI, 3agavy (3ap,aHV|e) 3K3aMeHaLMOHHOro bunera, 3ayerta

CogepxaHue wkanbl OLeHMBaHUs

OneMeHTbI OLeHMBaHMS HeynosneTsoputensHo | YA0BNEeTBOPUTENBHO XopoLio OTnuyHo
He 3a4yteHo 3auTeHo 3auTteHo 3auTteHo

CooTeeTctBMe oTeeTos |[10MnHoe 3HaunTenbHble HesHauutenbHble [[onHoe

hopMynMpoBKam HecoOTBETCTBUE MO norpeLLHocTU norpeLuHocTn COOTBETCTBME

BOMpPOCOB (3agaHuin)  |BCEM BOMpocam

CTOVKTYDA MonHoe 3HauuTensHoe HesHauntensHoe [CooTBeTcTBue
PyKTypa, HecooTBeTCTBUE HecooTBeTCTBME HEeCOOTBETCTBME  [KpuTepumio nNpm

Eg?ﬂfﬁg?:;gb;&(;bmg KpuTepuio. KpuTepuio KpuTepuio oTBEeTe Ha Bce

) BOMNPOCHI.

YeTKO, NOHATHO, P

rpamoTHO 1 cBo60aHO

nsnaraTb CBOV MbICIN




3HaHne HOpMaTUBHbIX,
nNpaBOBbIX JOKYMEHTOB
1 crieyumanbHomn
nitepaTypsbl

lNonHoe He3HaHue
HOPMaTUBHOM "
npasoBown 6a3bl n
crneunanbHon
nutepatypbl

NmetoT mecTo
CYLLIECTBEHHbIE

ynyLueHusi (HeaHaHue

OornblLen YyactTn 13
OOKYMEHTOB U
cneuunanbHomn
nMTepatypbl No
Ha3BaHWIo,

coaepXaHuio 1 T.4.).

NmetoT mecTto
HEeCyLeCTBEHHbIE
ynyLeHns u
He3HaHue
oTAenbHbIX
(eAMHWNYHBIX)
paboT 13 uncna
obsizarenbHom
nitepaTtypbl.

NonHoe
COOTBETCTBUE
OaHHOMY
KPUTEPUIO OTBETOB
Ha BCE BOMNPOCHI.




YMeHue cBasaTb YMeHue cBasaTb YMeHue cBasaTb MonHoe
TEOPUIO C NPaKTUKON BOMPOCLI TEOPUUN U BOMPOCHI TEOPUM U |COOTBETCTBUE
paboThl He NPaKTUKK NPaKkTUKK B OaHHOMY
YMeHue yBsA3biBaTh nposiBNsieTcs. nposiBNAeTCs peako |[ocHOBHOM KpuUteputo.
TEOopUIo C NPaKTUKOM, nposiBNseTCs. CnocobHocTb
B TOM 4ucne B obnactu WHTErpupoBaTb
npogeccuoHansHon 3HaHuSa 1
pabotbl npuBreKaThb
cBeeHunsa ns
pasfinyHbIX
HavyHbIX cdep
Ha Bce OtBeTbl Ha Gonblyto [1. daHbl HenonHble |[aHbl BepHble
AOMNONHUTENbHbIE yacTb OTBETLI Ha OTBEThLI Ha BCe
BOMPOCHI OONOSTHUTENbHbIX OONOSTHUTENbHbLIE  |AOMNONHUTENbHbIE
npenogasaTenst AaHbl  |BONPOCOB BOMpPOCHI BOMpOCHI
HEeBEpPHble OTBETHI. npenogaeaTens AaHbl|npenogasartens. npenogasaTens.
KauyecTBO OTBETOB Ha HeBepHoO. 2. [laH oavH

AOMONHUTENbHbIe
BOMPOCHI

HeBeprIVI OoTBET
Ha
OOonoJNHUTEeIbHbIE
BOMNpPOCHI
npenogasartend.

MpumedaHne: nToroBas oueHka (OPMUPYETCS Kak cpedHsis apudmeTudeckas pesynbTaToB 31EMEHTOB

OLleHMBaHU4.

OueHka oTBeTa 0by4atoLerocsi Npu 3aLimMTe KypcoBoro paboTbl/KypCcoBOro npoekTa

OnemeHTbI CopgepxaHue LWKanbl oLeHUBaHWs
oueHvBaHuA HeynoeneTeBopuTensHo |YaoBneTBoputenbHo |Xopollo OTnuyHo
CootBeTcTBUE MonHoe 3HauuTenbHble HesHaunTenbHble MonHoe
copepxanusa KP/KI [HecooTBeTcTBUE norpeLuHoCcTH norpeLIHoCcTH COOTBETCTBUE
mMeToauke pacyeta [copepxaHus KP/KTT
(nccnepoBaHusA) NoCTaBMIEHHbIM LIENAM
UK NX OTCYTCTBUE
KauecTBo 0630pa PaboTta B 3HaunTenbHoOM [B 3HaunTenbHom B psage cnyyvae MonHoe
nuTepartypbl CTeneHun He ABNsieTcA  [cTeneHn B pabote OTCYTCTBYIOT CChIIIK/ |COOTBETCTBME
CaMOCTOATENBbHOMN NCNONb30BaHbI Ha UCTOYHUK KpUTEPUIO
BbIBOAbI, BbIAEPXKKM U3|MHOpMaLmnm
Apyrux aBTopoB 6e3
CCbIJIOK Ha HUX
Mcnone3oBaHue CoBpeMeHHble CoBpeMeHHble NwmetoT mecTo MonHoe
COBPEMEHHbIX MHGOPMALIMOHHEIE NH(OPMAaLIMOHHBIE HebonbLune COOTBETCTBME
WMHOPMALMOHHBIX  [TexHonormu, TEeXHOMormu, MOrpeLLHOCT B KpuTepuio
TEXHOJOorMNn BblYMCUTENBHASA BblUMCIIUTENBbHAA NCMNonb30BaHMM
TEeXHUKa He Oblnn TEeXHUKa COBPEMEHHBIX
NCMNOMb30BaHbI ncnonb3oBaHbl crabo. [MHPopMaLMOHHbIX
OonyuwieHsl TEXHOMNOrn,

cepbesHble OWNOKN B
pacyeTax

BbIYUCTTUTENBHOMN
TEXHUKN




KauectBo
rpagunyeckoro
maTepuana B KP/KI

He packpbiBatoT CMbICII
paboTbl, HEOPEXHO
oopMIIEHO, C
6onbLmMmmn
OTKINOHEHNAMM OT
TpeboaHnn NOCT,

He nonHocTbio
pacKpbIBatOT CMbICTT,
€CTb CYyLLeCTBEHHbIE
MorpeLuHoCcT B
odopMneHnmn

He nonHocTtbio
pacKpbIBaOT CMbICH,
€CTb MOrpeLIHoCcTb B
odopmMmneHnm

lNonHocTblo
pacKpbIBalOT CMbICIT
n otBevyaroT [OCT,
ECKO v gp.

ECKO v gp.
'pamMoTHOCTb MHoro ctunuctnyeckux |Ectb oToenbHbie EcTtb oToenbHble TekeT KP/KI
N3NOXEHNS TEKCTA (M rpamMmmaTU4eckmx rpammaTunyeckme u rpamMmmaTuyeckme yuTaeTcs nerko,
KP/KTI1 owmnbok CTUNNCTNYECKNE oLwmnbkm oLwmndKkm
owmnbkm OTCYTCTBYIOT
CooTBeTCcTBME MonHoe He TpeboBaHus, JonyuieHsl KP/KMN
TpeboBaHusMm, BbIMOSIHEHNE npegbsaBnsemMblie K He3Ha4nTEeNbHbIE COOTBETCTBYET BCEM
npeabsiBrsiemMmbiM K [TpeboBaHun, odhopmnieHunto KP/KT1, |norpelHocTu B npegbABNEeHHbIM
odopmnieHuto KP/KI|npeabsiBnsemblx K HapyLleHbI ogopmnieHun KP/KI  |TpeboBaHuam
oopMIIEHNIO
KauecTtBo goknaga |B goknapge He He cobntoaeH EcTb ownbkm B CobntogeHune
packpbiTa Tema KP/KT1, [pernameHrT, pernameHTe u BpeEMEHMU, MonHoe
HapyLLeH pernaMmeHT  [HeaoCTaTo4yHO Mcnonb3oBaHUn packpbITUe TeMbl
packpbiTa Tema yepTexen KP/KTI
KP/KO
KauecTtBo otBeTOB |He mMoxeT oTBETUTL Ha [3HaHMe OCHOBHOIO Bbicokas apyauuusa, |[OTBeTbl TOYHbIE,
Ha BONpOoChI [ONONHUTENbHbIE MaTepuana HET CYLLECTBEHHbIX  |BbICOKMI YPOBEHb
BOMPOCHI oLmnbokK apyamumm

MprmeyaHue: NToroBasi oLiEHKa POPMUPYETCS Kak CPeaHsis apudmMeTMyeckas pesynbTaToB 3/IEMEHTOB




	Укажите источники загрязнения в порядке возрастания доли выбросов загрязняющих веществ в атмосферу:
	Определите соответствие класса опасности промышленных отходов  с характеристикой вещества
	Определите соответствие типа топочных устройств с их предназначением
	_____________________ - предельно допустимое количество отходов конкретного вида, которые разрешается размещать определенным способом на установленный срок в объектах размещения отходов с учетом экологической обстановки на данной территории.

