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1. lleanb ocBOeHNSI AUCUUILIHHBI

Lenp muctumivHbel: (HOPMUPOBAHHE Yy CTYJACHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO
9KOJIOTHYECKOIO0 MHPOBO33PEHHSI M  OKOJOTMYECKON KyJIbTYpbl, MPUOOpPETeHHWE 3HaHUM U
MPEJICTaBICHUI 00 OCHOBHBIX 3arpsA3HUTENSIX U CIIOCO0aX 3alUThl OKPYKAIOIICH CPEIbl OT BPEIHOTO
BO3/ICHCTBUS XO39HCTBEHHOM JIEATEIHHOCTH YEIOBEKa.

OcHOBHBIE 337]a4H TUCLIUIUIUHBIL:

- MpHOOpeTeHne TEOPETUYECKUX 3HAHUU O MpOoIeccax, MPOUCXOMALINX MpU OOpa3oBaHHUU
TBEP/BIX, TA3000pa3HBIX U KHUJIKUX OTXOJIOB, & TAKXKE MPU UX 00€3BPEIKUBAHNH,

- noA0O0p U pacyeT 000PYIOBaHUS ISl 3AIIUTHI OKPYXKAIOUIEH cpebl OT 3arpsi3HEHUS;

-  U3Yy4YCHHE B3aMMOCBSI3€M TMPOILECCOB, MPOUCXOASAIIMX IMPU OUYHUCTKE OTAEIbHBIX
3arps3HUTEIICH;

- O3HAKOMJICHHE C HAy4YHBIMH OCHOBaMH pPa3pabOTKH TEXHOJOTHYECKHX CXEM 3alllUThI
OKpYKaroIllen Cpeibl.

2. Mecro nucnumiannbl B crpykrype OIIOII BO
I/IsyquI/Ie JUCITMITIINHBI «Hpoueccm U allrapaTbl 3allUThI 0pr>KaIOH_IGI71 CpCAbI» 6a3preTc;1
Ha CIeAYoUX JucuuIuiniax: «CoBpeMeHHbIe Po0eMbl B 00JaCTH 3aIUThI OKPYKAIOLIEH cpeabl»,
«McTOUHMKHM 3arpsi3HEHUs cpeibl oOuTaHuA», «MeToabl M MPHUOOPHI KOHTPOJS OKPYXKarolei
Cpcanh». 3HaHus u YMCHUA, MOJYYCHHBIC B XOAC OCBOCHUSA IAUCHUIINIMHBI, HWCIOJB3YIOTCA IIPU
HAIMCaHUH BBITYCKHOW KBaJM(UKAIIMOHHOM PabOTHI.

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS 110 TUCHHUILTHHE
[Inanupyemble pe3ynbTaThl OOY4YEHHs] MO TUCHUILUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesyabTatamu ocBoeHust OITOII (koMmeTeHIMAMU U UHANKATOPAMH JTOCTHKEHUST KOMITETCHIINN )

dopmupyembie [Tnanupyembie pe3yabTaThl 00yUYCHHUS MO AUCITUILIHHE, B
KOMIEeTeHInH (KO, COOTBETCTBUHU C MHIUKATOPOM JOCTHKEHUS KOMIETEHIIUU HaumenoBaHue OLEHOYHOIO
COZlepXKaHue WNunukaTop qocTHKeHUst PesynbTaTel 00yueHus 1o CcpencTBa
KOMITCTCHIIHN ) KOMTIETCHIINU JIUCHUIUINHE

[TK-1 Pa3paboTka u

I1K-1.3 Pa3zpabaTsiBaeT u

3HAaTb OCHOBHBIC IPOLICCCHI U

HpPOBEJICHUE JIaeT 3KO0JIOro- ammaparhl 3aIUThI
MEpONPUATHH TO 9KOHOMHYECKOE okpyxatommeit cpeast (ITK-
MOBBIIIEHUIO 000CHOBaHUE IIIaHOB 1.3)
3¢ HEKTHBHOCTH BHEJPEHUS HOBOU yMeTh pa3pabaTsIBaTh U
IIPUPOJLOOXPAHHON IPUPOJOOXPAHHON TEXHUKU JlaBaTh dKOJIOrO-
JESITeNbHOCTU U TEXHOJIOTUH B SKOHOMHUECKOE
OpraHu3alux OpraHu3alyu 000CHOBaHNE IUIAHOB

BHE/IPCHUS HOBOM
MPUPOAOOXPAaHHON TEXHUKH
1 TEXHOJIOTH B
opranuzaiuu (11K-1.3)
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4. CTpyKTYypa H coepkaHue TUCHUUILTHHBI
OO01mmas TpyI0eMKOCTh TUCHIUTUIHHBI COCTABISET 4 3a4eTHBIE eMUHUIBI, 144 yaca.

4.1. ®opma o0y4eHHsI: OUHAS
VYpoBeHb 6a30BOro 00pa3oBaHus: BhICIIEE.
Cpoxk o0yueHust 2r.

4.1.1. CTpyKTypa IMCHUNINHBI
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1 OCHOBHBIE METOIBI U 34|16 33 TECTHPOBAHME
anmapaThl OYUCTKH
OTXOAIINX Ia30B OT
a’po30ien
2 OCHOBHBIE METOJIBI 3 112 |16 23,4 TeCTHpOBaHHe
anmaparhl OYMCTKH CTOYHBIX
BOJI OT 3arps3HCHUS
Bcero 3a cemectp 144 16 | 32 361035 | 56,4 9k3.(35,65)
Hroro 144 | 16 32 361035 | 56,4 35,65
4.1.2. CoaepkaHue TUCUMILIMHBI
4.1.2.1. llepeuyeHnnb JeKuuni
Cemectp 3

Pa3zoen 1. Ocnosnuvle memoowl u annapamsi OUUCMKU OMXOOAWUX 2A308 OM A3PO30Jell

Jlexnus 1.

AOGCOpOLMOHHBIE METO/Ibl OUUCTKH ra3oB. XapakTepucTuka abcopOeHToB. TexHonorus
abCcopOIIMOHHON OYMCTKU MPOMBIIIIEHHBIX BHIOPOCOB. KOHCTpYKIIMK M IPUHLIUT 1eHCTBUA
abcopOepoB. MexaHu3M U Teopus mpoiiecca puzndeckoit abcopOoIuu. YpaBHEHUE PAaBHOBECHUS
mMexay ¢azamu. Perenepanus copdenTtos (2 vaca).

Jlexnusa 2.

AIcOpOIIOHHBIE METO/IbI OYHCTKH ra3oB. OH3NUecKuii MeXaHU3M Tpoliecca aacoponuu u
€ro TEOPETUUYECKHUE OCHOBBI. TUIBI U KOHCTPYKIUH a/icopOepoB. OCHOBBI MPOEKTUPOBAHUS
aacopbepos. [Ipumenenue agcopbepoB. OCHOBHBIC TPOMBINUICHHBIE aIcOpOEHTHI. JlecopOrus
a7IcCOpOMPOBAHHBIX TTPOIYKTOB (2 Haca).
Pasoen 2. OcnosHble MemoObl u annapamsi OYUCMKU CMOYHBIX 800 OM 3A2PAIHEHUS

Jlexuus 3.

Cucremsr 3amuTsl ruapochepsl. Knaccudukaiys METOI0B U alapaToB 3alUThI
ruipocepsl U UX OCHOBHBIE XapaKTepUCTUKU. OCHOBHbBIE XapaKTEPUCTHUKH aIlllapaToB 3al{UThI
ruzpocdepbl. MexaHnuecKasi O4MCTKa CTOUYHBIX BOJ OT HEPACTBOPUMBIX 3arps3HeHuil. CoopyKeHHs
MEePBUYHON 00pabOTKH CTOYHBIX BOJ: YCPEAHHUTENN; perieTky (2 Jaca).




Jleknus 4.

Anmnapatsl sl OCaKACHUS IpUMecel U3 CTOUHBIX BoJ. [IpoliexuBaHue U oOTCTauBaHUE.
KoHCTpyKIIMM OTCTOMHMKOB, IIECKOJIOBOK U OCBETIUTENIEH BOIbI (2 yaca).

Jlexnus 5.

Konctpykunu HedTenoBymeK: ropu30HTAIbHBIX, MHOTOSIPYCHBIX (TOHKOCIOWHBIX).
KoHcTpykuuu v mpuHuun padoTsl ruipoukioHoB. Llentpudyru. JKuakoctHele cenaparopsl (2
qaca).

Jlexnus 6.

dnoTanMoOHHBIE YCTAaHOBKU. PacripocTpaneHHbIe METObI (JIIOTALNY C BBIICTICHUEM BO3TyXa
U3 PacTBOpa: BaKyyMHasi, HaropHasi, spaudTHas ¢uotauuu. CymHocTs nporeccos. duoranus ¢
MEXaHUYECKUM AMCIIEprUpoBaHueM Bo3yxa. CylHOCTb npoueccoB. KOHCTpyKIMM yCTaHOBOK.
droranus ¢ mojaveit Bo3ayxa uepe3 MopucTbie MaTepuaisl. buosorndeckas u Xumuueckas
dnoramus (2 gaca).

Jlexnus 7.

CopOuuonHast U FOHOOOMEHHAsi OYUCTKA CTOYHBIX BOJI. CyIIHOCTh METOJIOB M TEXHOJIOTUS
OYUCTKH. THIBI U BUABI HOHOOOMEHHBIX CMOJI. MeTo/1bl pereHepany HOHOOOMEHHBIX CMOJI.
KoHcTpykiinn HOHOOOMEHHBIX YCTaHOBOK. OYHCTKA CTOUYHBIX BOJ] 00paTHBIM ocMocoM. CyIITHOCTh
METO/1a U TEXHOJIOTUs OYUCTKH (2 yaca).

Jlekuus 8.

DNEeKTPOXUMHUUYECKUE METO/Ibl OYMCTKU CTOYHBIX BOJI. CYIIIHOCTD JIEKTPOXUMUYECKOM
OUYMCTKH, IPUHLUIIHNAIbHAS TEXHOJIOTHUECKasl cXxema. DJIEKTPOXUMUYECKHE METO bl TEpepadOTKU
BBICOKOKOHLEHTPUPOBAHHBIX CTOYHBIX BOJ. DieKTpoananu3. CylHOCTh METO/1a U KOHCTPYKLIUU
AJIEKTPOUATIN3HBIX YCTAaHOBOK (2 yaca).

4.1.2.2. IlepeyeHb NPAKTUYCCKUX 3aHATHI

Cemectp 3
Pasoen 1. Ocnosnvle MmemoObl u annapamsl OYUCMKU OMXOOAUUX 24308 OM A3PO30el
IpakTnyeckoe 3ansitue 1

Opranuzanus ABMKeHHs ra3oB. TexHonmornyeckas cxema npuiera3oouncTku. [lapameTpsl u
CTPYKTypa IpOeKTUpYeMOil TexHoJorndeckoi cxembl. [logOop moOyaurtens npuxeHus rasa (2 yaca).
IIpakTH4eckoe 3ansaTHe 2

TexHoornyecKkuii pacyeT anmnaparoB JJis yJIaBIUBaHUS IbLIU MO 1EHCTBUEM CHUJIbI TSKECTH.
Pacuet nbuteocaguTenbHOM kamepsl (2 yaca).
IIpakTuyeckoe 3ansaTHeE 3

PacueTr mopucThIx MeTAIIIMUECKUX (DUIIBTPOB JJIS1 OUUCTKU BBIOPOCOB OT MbUIH (2 Yaca).
IIpakTnyeckoe 3ansTHe 4

Pacuer ckpy0O6epa u popcynku (2 gaca).
IIpakTHyeckoe 3ansaTHE S

Pacuet 1 BbI0Op Ta30BBIX GHIBTPOB (2 yaca).
IIpakTHyeckoe 3ansitue 6

Pacuer u Bb10Op 251€KTpOdUIBTpa (2 Haca).
IIpakTHyeckoe 3ansitue 7

Pacuer npotieccoB u anmnaparo azcopOiuu razos. PacueT ancopOepoB nepruoaudeckoro
neiictBus (2 yaca).
IIpakTH4eckoe 3ansaTHE 8

Pacuer nporieccoB u amnmapaToB ajcopOmuu ra3os. Pacder abcopOIimoOHHOM KOJIOHHBEI (2
Jaca).
Pazoen 2. OcnosHnvle memoObl u annapamsi OYUCMKU CIOYHBIX 800 OM 3A2PA3HEHUs
IIpakTH4eckoe 3ansaTHE 9

TexHOIOrnyecknii pacyeT annaparoB MEXaHWYECKOW OYMCTKU CTOYHBIX BOJI. Pacuer
MECKOJIOBKH M OTCTOMHUKOB (2 yaca).
IpakTnyeckoe 3ansitue 10

TexHOIOrnyecKknii ¥ KOHCTPYKTUBHBIN PacdyeT TOHKOCIOWHBIX OTCTOMHUKOB IIEPUOJUYECKOTO
nercTBus (2 Jaca).



IIpakTyeckoe 3ansaTue 11

Paznenenne xuakocTb-TBEpAOE TEIO0 EHTpUPyrupoBanreM. TeXHOTOTHIECKUN 1
KOHCTPYKTUBHBIN pacueT HeHTpudyr (2 gaca).
IpakTnyeckoe 3ansitue 12

OuibTpalys CTOYHBIX BoA. Pacder 3epHUCTBIX GMIIBTPOB (2 yaca).
IIpakTnyeckoe 3ausitue 13

doTanMoHHas OYMCTKA CTOYHBIX BOJI (2 "aca).
IpakTnyeckoe 3ansitue 14

OKCTpaKLMOHHBIN IPOLECC OUUCTKH CTOUHBIX BOA. Pacuer BepTUKaNIbHOIO SKCTpaKkTopa (2
yaca).
IIpakTnyeckoe 3ansaTue 15

DNeKTpOXUMHYECKas OUUCTKA CTOUYHBIX BOJ. Pacuer anekrpokoarynsaropa (2 yaca).
IIpakTHyeckoe 3ansaTue 16

buoxumuueckas ouncTka CTOYHBIX BoJ. Pacuer aspotenka (2 yaca).

4.1.2.3. Ilepeuennb J1adopaTOpHBIX padboT
He mnanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-METOANYECKOE O0eceYeHre CAMOCTOATEIbHOM

padoThI

IlepeueHb TEM, BBIHECEHHBIX Ha CAMOCTOSITEIIBHOE U3yUEHUE:
1. I[TpodunakTuyeckoe HapPaBIECHUE 3AIIUTHI ATMOC(EPBI.
2. CyuHoCTh paiuKaIbHOIO HANPaBJIEHUS 3alllUThl aTMOC(hEpHI.
3. Kimaccudukarusi METOJI0B M TEXHHYECKUX CPEICTB OUYMCTKH OT IMBUIETa30BbIX BHIOPOCOB.
4. CyniHocTh MEXaHUUYECKOTO YiIaBJIMBaHuA bud. Yucio PeitHonbaca.
5. Cxembl Ham0OoJjee 4acTo MPUMEHSEMbIX allapaToB I'PaBUTALMOHHOIO JaedcTBusA. [IpuHimn ux
paboTHI.
6. CyuiHocTh mpoliecca CyxOod INMbUIEOYUCTKH IEHTPOOEKHBIMU OCAAUTENSIMU C TaHT€HIMAJIbHBIM
BBOJIOM ra3za. KoHcTpykuuu u paboTa mpUMeHseMbIX alnapaToB.
7. Tlpomecc cyxoW TMBUICOYUCTKH IIEHTPOOEKHBIMH OCAIUTEISIMA C OCEBBIM BBOJOM Tasa.
KoHcTpykiiuu u paboTa NpUMEHSIEMBIX anmaparos.
8. CymHocTb npouecca ¢puinbTpoBaHus. Bunbl o6opynoBanus. Buabl GpuibTpoBaibHBIX MaTepUasoB.
9. CymHocTh nporecca MOKpOH OUMCTKU I'a30B OT a3PO30JIbHBIX 3arpsA3HUTEICH.
10. I'pynnel mpyMeHsSIEMBIX anapaToB IPU MOKPOW OUHCTKE ra3oB.
11. JlocTonHCTBa ¥ HEOCTATKU aNapaToB MOKPOM MBUIEOYHCTKH.
12. CymHocThb mporiecca Koaryssiuu. Bunbl koarynsiuu.
13. CymHocTb mpoliecca OYHUCTKU Ta30B (uiabTpoBaHueM ((uiabTpanus ra3oB uepe3 MOPUCTYIO
NEPETOPOJIKY, TKaHEBbIE (PMIIBTPBI, BOJIOKHUCTBIE U 3€PHUCTBIE (PUIBTPBI, PUIBTPBI C KECT-KUMU
MOPUCTBIMU [IEPETOPOJIKAMH).
14. MexaHu3mbl B3aUMOJIEHCTBUS MbUIEBOW YACTHIBI C TBEPIABIM 3JIEMEHTOM (QHIBTPYIOLIErO
MaTepuaia.
15. Knaccuduxarys u CylmHOCTb METO/I0B OUUCTKU (PUIBTPOBAIBHOMN TKaHH.
16. [Iporecc OUUCTKH ra3oB NEKTPOGUIBTPAMH.
17. Knaccuduxarus 3nexktpoduiabTpoB. OCHOBHBIE 371EMEHTHI 3JIEKTPO(UIBTPOB.
18. Craguu mporecca 31eKTpopHIbTAIUH.
19. Knaccudukanus u CyIiHOCTh METOJIOB OUYMCTKH Ta30B OT XUMHUYECKUX 3arps3HUTENCH.
20. CymHocTh abcopOIMM KUAKUM TorinotuteneM. [Ipumepsl npumenenus Metona. KoHcTpykimu
MPUMEHSIEMBIX aIllapaToB.
21. CymHocTh mporecca aacopOuuu TBEpAbIM MOrjaoTuTeneM. lIpumepsl NMpUMEHEHUs MeToja.
Konctpykuuu ancopoepos.
22. CyniHoCTh OKHMCIIUTENBHBIX METO0B OYUCTKU. [IpuMepsl npuMeHeHus Metoaos. IIpuMensemMble
amnmapaThl 1 000pyI0BaHHE.
23. CymHOCTh XUMHUYECKHX METOJ0B OYUCTKH. [IpuMepbl NpuMEHEHNS] METO/I0B.



24. MexaHndeckas OYMCTKAa CTOYHBIX BOJ OT HEPACTBOPUMBIX 3arpsisHeHuid. CoopykKeHus
NEePBUYHOI 00pabOTKH CTOUHBIX BOA: YCPEIHUTENHN; PEIIETKH.
25. CymHoCTh NpOLIECCOB MPOLIEKUBAHUSA U OTCTauBaHUs. KOHCTPYKIIMN OTCTOMHUKOB, NIECKOJIOBOK
U OCBETJIUTENICH BOJIBI.
26. KoHCTpyKUMHM ¥ TpUHIMI pabOThl HE(PTEIOBYIIEK: TOPHU3OHTAIBHBIX, MHOTOSPYCHBIX
(ToHkocnoitHbIx). KoHcTpykiuu u npuHIun padboTsl TUApOUUKIoHOB. Llentpudyru. XKunkoctHsie
cenapaTophl.
27. Konctpykuuu (GuiabTpoB Ui OYUCTKH BOJBI. 3€pHUCTHIC, MeCYaHble, U CeTYaThle (PMIbTPBI, UX
KOHCTpYKLHUsI U pacueT. Perenepanust ¢unsrpoB. Hamopusie GuabTpsl, GUIABTPHI ¢ MOIUMEPHON
JIaBarole 3arpy3koi. @uiabTpOBaHKUE Yepe3 CI0i ocaaka. brIToBbIC PUIBTPHIL.
28. YCcTaHOBKH AJIsl KOATYJIMPOBAHUS U (PIIOKYIMPOBAaHUS PUMECEH CTOUHBIX BOJI.
29. ®noTallMOHHBIE YCTAHOBKH.
30. DKCTpaKLIMOHHBIE aNIapaThl U YCTAHOBKH.
31. CopOurioHHBIE 1 HOHOOOMEHHBIC YCTAaHOBKH.
32. CopOrioHHBIE 1 MOHOOOMEHHBIE YCTAaHOBKH MEOpAHHBIE aIlapaThl JAJIsl OYMCTKHA CTOYHBIX BOJI.
33. PexTudukannoHHble YCTAHOBKH AJII OUUCTKUA CTOYHBIX BO/I.
34. Xumuueckass OYMCTKAa CTOYHBIX BOJ. YCTaHOBKM M1 HeWTpanuszauuu. OKHCIeHuEe mpumecei
CTOYHBIX BO/I.
35. CoopyxeHuss U anmapartbl JUisi OMOJOIMYECKOHM OYMCTKHM CTOYHBIX BOJ B HMCKYCCTBEHHBIX
YCIOBUSIX.
36. CoopyxeHHsl U anmnaparsl sl OMOJIOrMUECKO OYMCTKU CTOYHBIX BOJ] B €CTECTBEHHBIX YCIOBUSX.
37. Breinyck 1 pa30aBieHHE CTOUYHBIX BOJ.

Jia caMoCTOSTENbHOM pPAa0OThl HMCHOJIB3YIOTCS METOAMYECKHE YKa3aHUsS [0 OCBOEHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEICHHON HIM)KE OCHOBHOM M TOTIOJHUTEIHHON JIUTEPATYPHI.

4.1.2.5. IlepeyeHb TeM KOHTPOJIbHBIX padoT, pedepartos, TP, PI'P, PIIP

He nnanupyercs.

4.1.2.6. [IpumepHbIii NepeYeHb TeEM KyPCOBbIX PadoT (IIPOEKTOB)
He nnanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

Hcnonb3oBaHue mnpoOIeMHO-OPUEHTHPOBAHHOTO  MEXIUCIHUIUIMHAPHOTO  MOAXO0Aa K
U3YYCHUIO JTUCITUIUIMHBI MPETyCMATPUBAET KOMIUIEKCHOE OCBOCHHE METOIOB KOHCTPYHPOBAHHUS
CUCTEM SKO3aIIUTHOTO 000PYAOBAaHUS U allapaToB 3aIIUTHI OKPY>KAIOIIEH TPUPOTHOM CPEIbI.

[Tpu mpoBeeHUHN ayIUTOPHBIX 3AHATHI MPEIIOJaraeTcs WCIOIb30BAaHUE PATMYHBIX (opm
o0Oy4deHus:

- maccuBHas popma (Kraccudeckas JeKIus ),

- MHTepakTHBHAas ¢opMa (KUCIOJIB30BAHUE MEXAHM3MOB B3aUMOJICHCTBUS C YYALTUMUCS H
KOHTPOJIS yCBOCHMSI 3HAHWM, HANpuMep, B BUAE JUO0 ‘“‘Neknuu-0ecennr’, MO0 ““JEKIHNH-
JUCKYyCCUH ).

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA yCIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTTeCTalluim Mo uTOraM OCBOCHHUA JUCHMUILJINMHBI.
@DOH/IbI OIICHOYHBIX MATEPHAIOB (CPEICTB) MPUBEIEHBI B IPUIIOKEHUH.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHne JUCHUIIIMHBI.

7.1. OcHOBHAas1 y4eOHO-MeTOAMYECKAS JIUTEPATYPa MO IUCHUILIINHE
1. Edppemon, 1. B. COopHUK 33134, MPAaKTHUECKUX 33JaHUI MO KypCy CHCTEMBbI 3alUTHI
cpenpl obutanms : ydeOHoe mocoome / M. B. Edpemon, E. JI. T'opmennna. — OpeHOypr
OpenOyprckuii  rocymapctBeHHbeiii  ynuBepcurer, ObC ACB, 2016. — 116 c. -
http://www.iprbookshop.ru/61404



2. CucteMsl 3alIUTHI cpeibl oOuTanus : yuebHoe nocobue (mpakrtukym) / cocraBurenu E. B.
CokomoBa. — CraBpononb : CeBepo-KaBkaszckuii denepanbubiii yausepcurer, 2018, — 136 c. -
http://www.iprbookshop.ru/92595

7.2. I[OHOJIHHTCJILH&H y‘leﬁﬂo-MeTOI[I/I‘leCKaﬂ Jurepartypa no IMCumijJanHe

1. Banbkun, B. M. KoHCTpyKITMM 3M1aHUI U pacueThl MapaMeTPOB CpPellbl OOUTAHUS : yIeOHOE
nocoobue / B. M. bampkun, T. E. T'opneeBa. — Camapa : Camapckuili TOCyIapCTBEHHBIN
apXUTEKTYpHO-CTpOUTENbHBIN  yHuBepcurer, ObC ACB, 2011. — 86 cC. -
http://www.iprbookshop.ru/20621

2. Pa3unoB, A. W. Ilpoueccsl 1 anmaparsl XMMAYECKOH TEXHOJIOTHH : yueOHOoe mocodue / A.
H. PasmnoB, A. B. KmuuoB, I'. C. HpsgxkonoB. — Kazanp : Kazanckuil HaruoHalIbHBIN
UCCIICIOBAaTENIbCKUI ~ TEeXHOJOrMmuyeckuit  ynusepcurer, 2017. — 860 c. -
https://www.iprbookshop.ru/75637

3. Kypuan "UmwkenepHas 3amuta" - http://territoryengineering.ru/

7.3. llepeyeHb HH(POPMALTMOHHBIX TEXHOJIOTHH, HCIIOJIb3YEeMbIX IPHU
OCyLIeCTBJICHUHM 00pa30BaTEJIbHOI0 NPOLECca M0 JUCHUIINHE, BKIIOYAs
nepevYeHb NPOrpaMMHOr0 odecnevyeHusi  MHPOPMALIMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpazoBarensHOM  mpollecCe  HUCHONB3YIOTCS  HMH(OPMAIMOHHBIE  TEXHOJIOTUU,
pealuM30BaHHBIE HAa  OCHOBE  HMH(OPMALMOHHO-OOpA30BATENBHOTO  MOpTajla  WHCTHUTYTA
(www.mivlgu.ru/iop), 1 ”HOOKOMMYHUKAIIMOHHOW CETH HMHCTUTYTA:

- IPEIOCTaBICHUE YIeOHO-METOANYECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHICTBHME YYaCTHUKOB 0Opa30BaTEILHOTO IIpollecca 4epe3 JIOKAIbHYIO CeTh
uHcTutyTa U VIHTEepHET;

- IPEJOCTaBIIEHUE CBEICHUI O pe3ynbTaTaxX yueOHON NeSTeNbHOCTH B 3JEKTPOHHOM JIMYHOM
KaOuHeTe 00yJaroerocs.

WHdopmanoHHbIE CIIPABOYHBIE CUCTEMBI:

MUC Poccuun. Metonnueckue Mmarepuaisl. http:// www.mchs.gov.ru

Oxpana Tpyza. YrpaBieHre puckaMu u 6e301macHOCThIO Tpyaa. http://ohrana-bgd.ru/

Oxpana Tpyzna B Poccun. 3aKk0OHOAATENBCTBO IO OXpaHe TPYy/Aa, IPOMBIIIICHHON M TOXKapHOH
6e3onacHocTu. Bee neifctBytomue I'OCThI, TexHMueckue HopMaTuBbl. http://www.ohranatruda.ru

WNupopmannonHo-npaBoBoi noptai. Pexum nocryna: http://www.garant.ru

CrpaBo4HO-IIpaBOBast cucreMa Koncynsrantlnoc. Pexum JocTyma:
http://www.consultant.ru

ITporpammHoe oOecrieueHue:

LibreOffice (Mozilla Public License v2.0)

7.4. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH

«/HTEepHET», HEOOXOAMMBIX /1151 OCBOCHM S AU CIIUTIIHHBI
iprbookshop.ru
territoryengineering.ru
mchs.gov.ru
ohrana-bgd.ru
ohranatruda.ru
garant.ru
consultant.ru
mivlgu.ru/iop

8. MaTepuajbHO-TeXHHYECKOE o0ecnevyeHne TUCIUTIINHBI
JleknmonHas ayauropus
npoektop NEC Projector MP40G; IlepconanpHbiii komnbstorep AWTeK, moakimodeHHBI K
cetu MUBal'Y.



JlaGopaTopust aHATUTUYECKON U KOJUIOUTHOW XUMHUU

Crenn «Cucrema BOJOIOATOTOBKHY»; BBITSDKHBIE IIKa(bl; Ta30aHAIN3AaTOP MEPEHOCHON
MAT-6I1B c I1O Eksis Visual Lab; marautnas memanka «PUTM-01»; anmapar Kunmna; mudpoBoi
mukpockon Levenhuk; BoasHas 6aHs - 2mt; HAOOp XUMHYECKOTO 000PYAOBaHUS 1T THTPUMETPHH
— 2IIT.; WTaTUBBl XUMHUYECKHE C Jep)KaTelsMH — 5 IIT.; YHUBEpCAJIbHBIM KOMIUIEKT Ha 0asze
«Qxcnept-001»;  aBromaruueckuit tutpatop ATII-02; wucnapurens portamumonnsiii UL-200E;
cnektpodoromerp I1123-5400 Y®; moteHmumocrar-raipbBaHocTaT P-2X ¢ 3JIEKTpOXUMHUUYECKOU
AYECUKOM; CIIelUalbHasi XUMUYECKAs IOCY/1A.

Jlaboparopus SKOJIOTHH, OMOJIOTHH, TEOJIOTUHU B T€OI3UN

Muxkpockon MbY-4 No 6015477; Becbl TopcuoHHble No 7893; TepMOMeETp pTYTHBIH
crexysiHHbIN nabopatopusiii 'OCT 215-73TJI-2; nerekrop BOSCH PMD 10; HuBenup J1a3epHbIii
Bosch GLL; nuBenup ontuueckuii RGK N-32 — 2 mr.; Teomomut ontuyeckuid 2T30I1 — 2 mt.;
yriaomep BOSCH GAM 220 MF; reneparop ['4—116; nazepusiii nansHomep RGK D-100; kommac
ropHo-reonoruueckuit Orient DQL-8— 2 mt.; pynerka Fisco TR50/5; ycranoBka 1ist onpeaeneHus
pacxoja Bo3/lyXa B BO3JJyXOBOJax.

9. MCTOIIH‘JCCKHC YKa3aHusd 110 OCBOCHUIO THCHMAILJIMHBI

JUis yCHEeIIHOrO OCBOEHMSI TEOPETHYECKOro Marepuaja OO0yJarolUiics: 3HAKOMUTCS CO
CIIUCKOM PEKOMEHIYEMON OCHOBHOM M JOMOJIHUTENIBHOW JINTEPATyphl; YTOUHSAET y MPEnoJaBaTes,
KAaKUM JIONOJHUTEIbHBIM IOCOOUSAM CIEIyeT OTAaTh IpPEANOYTEHUE; BEAET KOHCHEKT JEKUUH U
npopabaThIBaeT JEKIIMOHHBIN MaTeprall, OJIb3YsICh KaK KOHCIIEKTOM, TaK U Y4€OHBIMU MTOCOOUSIMHU.

Ha mnpakrhueckux 3aHATUAX IPOWJIECHHBIM TEOPETUYECKUM MaTepuanl IOAKPEILIAeTCs
BBIMIOJTHEHUEM 3aJ[aHUil 10 OCHOBHBIM TEMaM TUCIUIUIMHBI. 3aHSATUS MPOBOISATCS B Y4eOHOM
ayJIUTOPUH, HCIONb3ys MYJIbTHUMEIUNHHOE 000pyAoBaHME. BpinonHeHWe 3anaHuil TPOU3BOJUTCS
WHIUBUJIyAIbHO B 4Yachl, MPEAYCMOTPEHHbIE pACHUCAHUEM 3aHATUH B COOTBETCTBUU C
METOJMYECKUMH yKa3aHUSMHU K MpakTHYecKuM padbotam. OTueT Mo MpakTUYeCKOl paboTe KaXkIbli
CTYJEHT BBITIOJIHAET UHAUBUAYAIBHO C YI€TOM PEKOMEHAAINA 10 0(hOPMIICHHIO.

Otuer BbINIONIHAETCS B pabouel TeTpaau, caeTcsl MPEenoJaBaTelo 0 OKOHYAHUIO 3aHSATHS
WM B Ha4aJie CIEeAYIOLIEro 3aHaAThsl. OTUeT AOJKEH BKIIOYATh MYHKTHI:

- Ha3BaHME NMPAKTUYECKON paboThI;

- 11eJIb paboTHI;

- OCHAIIICHUE;

- 3aJ]aHUE;

- IOPSIIOK pabOTHI;

- pelieHue, pa3BepPHYThIA OTBET, TA0JIMIIA, OTBETHI HA KOHTPOJILHBIE BOMIPOCHI (B 3aBUCIMOCTH
OT 3aJ]aHus);

- BBIBOJI 110 pabore.

CamocrosiTenbHasi paboTa OKas3blBa€T Ba)XXHOE BIUSHUE HAa (OPMHUPOBAHHME JMYHOCTH
OyAyIIero CrnenuanucTa, OHa INIAHUPYETCsl 00yJaroImuMces camocToaTenbHo. Kaxapiil ooydatonuiics
CaMOCTOSITENIbHO OTpeeIisieT PeKUM CBOeH paboThl U Mepy Tpy[a, 3aTPauMBaeMOro Ha OBJIaJICHHUE
yu4eOHBIM coAepkKaHUEeM AUCHUIUIMHBL. OH BBITOTHSET BHEAYTUTOPHYIO pPAadOTy W HU3Yy4YCHHE
pa3ziesioB, BHIHOCUMBIX Ha CaMOCTOSTENbHYIO PaldOoTy, MO JUYHOMY HHAUBUAYAIbHOMY IUIaHY, B
3aBUCHMOCTH OT €T0 MOJArOTOBKH, BPEMEHH U JIPYTUX YCIOBUH.

dopma 3aKITIOYUTEIBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTTecTalnu — 3K3aMeH. [[ns
MIPOBEJICHUS MPOMEKYTOYHON aTTECTAIlMU MO0 AUCHUIUIMHE pa3paboTaHbl (POHT OIEHOYHBIX CPEACTB
U OaTbHO-PEUTHHIOBAs CHCTEMa OIEHKH YYeOHOW MAeSTeNhbHOCTH CTyneHTOoB. OreHka 10
TUCITUIIIMHE BBICTABISETCS B MH(DOPMAIIMOHHOW CHUCTEME W HOCHUT HMHTETPUPOBAHHBIN XapakTep,
YYHUTHIBAIOIINI PE3yNIbTaThl OLICHUBAHUS YYAaCTHs CTYJCHTOB B ayJAHTOPHBIX 3aHATHUSX, Ka4eCTBa U
CBOEBPEMEHHOCTH BBINIOJIHEHUS! 3aJaHMM B XOJ€ M3YYCHHS ITUCHUIUIMHBI M MPOMEKYTOUHOM
aTTeCTalUU.



[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanusMu OI'OC BO mo HampaBieHUIO

20.04.01 Texnocgpepnas ~ Oezonachocms W TPOQWIO  MMOATOTOBKH
JHCU3HEOesIMeNbHOCMU 8 MeXHOochepe
PaGouyto nporpammy coctaBui 0.m.H., npogheccop bynixkurn B.B.

bezonacnocmo

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3aceqanuu kapeapsl 75

npotokoi Ne 28 ot 07.05.2026 rona.
3aeayromuii kadenpoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa W OAOOpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON

KOMUCCHH (PaKyabTeTa

npoTokoia Ne 6 ot 12.05.2026 ropa.
[Ipencenarens komuccun MCO Kanunuuenxo M.B
(ITonmuce) (®.1.0.)




Ilpunoscenue

DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
[Iponeccsl n anmnapaTsl 3alUTHI OKPYKAIOIIEH Cpebl

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE

1. bnaronaps 4eMy LMKIOHHBIE ammaparbl SBISIOTCS HaumbOoJee pacHpOCTPAHEHHBIM

TUIIOM CYXHUX MEXaHUYECKHX MbUICYJOBUTEINEH!

a) JCLIeBU3HE, IPOCTOTE YCTPOHCTBA U 0OCITYKUBAHHUS,

0) MaJI0il METAINTIOEMKOCTH;

B) OECKOHEYHBIM CPOKOM 3KCIUTyaTalluH;

I') HeOOJIBIIIOMY COIIPOTHBIIEHUIO U BBICOKOM TPONU3BOAUTEIBHOCTH.

2. Kakue npenmyIiecTBa UMEIOT IIUKIOHHBIE MTBUICYIOBUTEIN:

a) IbLIb YJIABIMBAETCS B CyXOM BU/IE;

0) BeCbMa IIPOCTHI B U3TOTOBJICHUH;

B) TUAPABINYECKOE CONPOTUBIICHHE OJIM3KO K HYIIIO;

T') BCE BAPHAHTHI OTBETOB BEpHBIC.

3. Kakue npeumyiiecTBa UMEIOT LIUKIOHHBIE MTbUICYIOBUTEIN:

a) anmaparsl YCIemHo padoTaloT Ha BEICOKUX JAaBICHHUSIX Ta30B;

0) OTCYTCTBHE ABMKYILIUXCS YacTel B amnmapare;

B) MBI yJIaBIMBAETCS B MOKPOM BHJIC;

I') BCE BApUAHThI OTBETOB BEpHBIE.

4. Hanexxnoe (¢yHKIMOHMpOBaHME LMKJIOHHBIX ammaparoB 00ecrneYrBaeTCs
TeMIeparypax ra3os J0:

a) 50 0C;

6) 100 0C;

B) 350 0C;

r) 500 OC.

5. 3a cueT Yero MpouCXOAMT BBIJEIIEHUE YACTHUI] BUIA U3 Ta30BOTO MOTOKA:

a) YCKOPEHUs1 CBOOOTHOTO MaJIeHHS;

0) uHepuMY;

B) TPaBUTAIUH;

T') BCE BApPUAHTHI HEBEPHEIE.

6. K kakomy kiaccy annapaToB OTHOCSITCS LIUKJIOHBI:

a) MOKpBI€ TIBIICYIOBUTEIH;

0) 2NeKTPOGUIBTPBI;

B) CyXHe€ MEXaHHUYECKHUE MbIUICYITOBUTEIH;

r) GUIBTPYIOIINE anmapaTskl.

pu

7. M3 xakoro KoJIm4yecTBa OUKJIIOHHBIX 5JICMCHTOB MOXKET COCTOATH l"pyrIHOBOI\/'I OUKIIOH:

a) 2,4,6,8;

0) CBBIIIIE OJTHOTO;
B) 14;

r) 3,5,7,9.

8. Uto sBsieTcs OTIMYUTENHEHON 0COOEHHOCTHIO KOHCTPYKIIUU OaTapeitHOro UKIIOHA:
a) oOmue pacrpeaenuTeIbHbIE U COOMPAIOIINE KOJUIEKTOPHI 3alblJICHHOTO W OYHIIEHHOTO

raza COOTBETCTBEHHO;
0) HaNMYue [UKJIOHHBIX 3JIEMEHTOB quameTpoMm cBbiie 1000 mm;
B) HAJINYME LIUKJIOHHBIX 2JIEMEHTOB AUaMeTpoM 10 250 mm;
I') BCE BapUaHThI OTBETOB BEPHBIE.
9. OnuHOYHBIE U TPYIIIOBBIE HUKIOHBI U3rOTaBIMBAIOT:
a) ¢ JIEBbIM BPAILLIEHUEM T'a30BOr0 MOTOKA;
0) BpallleHre ra30BOro MOTOKA UCKITIOYEHO;
B) C IIPAaBbIM BpaIllEHUEM Ia30BOT0 IMOTOKA;
I') BCE IEPEUNCIICHHBIE BAPUAHTHI BEPHBIE.



10.  Yewm onpenensiercs 3pPeKTUBHOCTh OUUCTKU Ta30B B LIUKIOHHBIX MBUICYIOBUTEIIAX:
a) AMCIIEPCHBIM COCTABOM MBI U TNIOTHOCTBIO YaCTHIL;

0) OTCYTCTBHEM arpecCUBHOM Cpe.Ibl;

B) BSI3KOCTBIO OUHMIIIAEMOTO0 I'a3a;

I') AMaMETPOM LUKIIOHA M CKOPOCTBIO T'a3a B HEM.

11.  Kakyro TpaeKTOpHIO JBM)KEHUS B LIMKJIOHE UMEIOT OUHMILAEMbIE Ia3bl:
a) NPsIMOJIMHEIHYIO;

0) CUHYCOWIAJIbHYIO;

B) CIMPAJIEBUIHYIO;

I') Ta3bl IEPEMELIAIOTCA Xa0TUYHO.

12.  KakuMm 00pazomM MOXKHO pacrioiaraTh [MKJIOHHbIE allapaThl:

a) BEPTUKAJIBHO;

0) HaKJIOHHO;

B) TOPU30HTAJIBHO;

I') BCE MEPEUNCICHHBIC BAPHAHTHI BEPHEIE.

13.  Kakue nukiIoHbI osTyuymsid HauOoJibllee pacnpoctpanenue B Poceun:
a) koncTpykuuu CUOT;

6) kouctpykuuu JIMOT;

B) KoHCcTpykuu H1MOra3a;

T') BCE BUJIBI.

14.  Yro sBnseTCS OTIIMUYUTEILHON 0COOEHHOCTHIO TMKIOHOB KOHCTpYyKInu HNUNOraza:
a) HaKJIOHHBIN BXOJHOM MaTpyOoK;

0) KOPOTKHE IMIMHAPHYECKAs YaCTh U BBIXJIOHAS TPy0a;

B) MaMeTp LUMUIMHIpUYecKol yactu 6oiee 500 mm;

T') CpeaH NMePEUYHCICHHBIX BApUAaHTOB HET MPABUIIHHOTO.

15.  CkonbKO TMIIOB IMIMHIPUYECKUX LUKIOHOB KoHCTpykiuun HMMOrasza cymectByer:
a) OJIUH;

0) BOceMb;

B) TPH;

T) Ba.

16.  Kaxk pacmmdpoBriBaercst abopeBuatypa L[H:

a) HUKJIOH LHUIMHIPUYECKUNA HAKIIOHHBIH;

0) UMKJIOH LMJIMHIPUYECKUH HarpyKEHHBIH;

B) nukJIOoH IumHApnueckuit HUNOrasa;

T') IUKJIOH HUJTUHIPUYECKUN HOMUHATHHBIN.

17. Yro ob6o3HavaeT nudpa B Ha3BaHUM TuNa nukioHa [[H-... :

a) yroJ HakJIOHa LIUKJIOHA;

0) BpeMs pabOTHI IIMKIIOHA;

B) YroJI HaKJIOHA BXOJTHOTO AaTPyOKa OTHOCUTEIHLHO TOPU30HTA;

T') TOJ B KOTOPOM arrmapar Obu1 pa3paboTas.

18.  Kakwe THITBI HMIMHAPUIECKUAX IUKIOHOB CYIIECTBYIOT:

a) [ITH-11;

0) [1H-15;

B) [{H-20;

r) [[H-24.

19.  JIro06oii U3 pa3MepoB Kax10ro TUIA HUKIOHOB MOKET OBITh BBIPAYKEH:
a) 3aBUCUMOCTH OT CKOPOCTH T'a30BOTO ITOTOKA;

0) OT KOJTMYECTBa YJIaBJIMBAEMOM MbLIH;

B) B JIOJISIX OT JMaMETpPa IMIIMHAPHIECKON YacTH;

I') IpaBWIbHBII BApHAHT OTBETa OTCYTCTBYET.

20.  UYrto mpoucXoauT ¢ YBETUYCHUEM Pa3MEPOB IIUKIIOHA:

a) YCKOpEHHUE ra30BOro IOTOKA;

0) CHIDKEHUE THAPABIMYECKOTO COITPOTUBIICHHUS;

B) CHIKEHHE YPPEKTUBHOCTH;



I') BCE BapHAHTHI OTBETOB BEPHEIE.

21. Kakoro nuamerpa nukinons! Tuna [{H npuMmeHsaTh HE peKOMEH1yeTCA:
a) meree 3000 mm;

0) 6ostee 1000 mwm;

B) 500-1000 mm;

T') IPaBWJIbHBIN BapUaHT OTBETA OTCYTCTBYET.

22.  Kakoi ko Tama [{H momyunn HanGonbliee pacipocTpaHeHHe:
a) {H-11;

6) L1H-15;

B) [1H-20;

r) [1H-24.

23.  Urto 0003Ha4YEeHO HA JaHHOM pUCYHKE U(ppoi 2:

a) BXOJTHOHM MaTpyOoK;

0) BBIXOJJHOU MAaTPYyOOK;

B) IIWJIMHJPUYECKAS 4aCTh;

r) OyHKep.

24.  Yto 0003HAaYCHO HA ITaHHOM pPHUCYHKE Ludpoii 3:

a) BXOJIHOM maTpy0oK;

0) BBIXOJJHOHU MaTPYyOOK;

B) IIWJIMHJPUYECKAS YaCTh;

r) OyHKep.

25.  Yto 0003HAaYEHO HA ITaHHOM PUCYHKE Ludpoii 4:

a) BXOJIHOM maTpy0oK;

0) BBIXOAHOM NaTpyOOK;

B) IWJIMHIPUYECKAS YaCTh;

r) OyHKep.

26.  Ilon melicTBHEM KaKHMX CHJI IPOUCXOIUT BBIMIAJCHIE YACTHUII MUK U3 TA30BOTO MOTOKA
B TIBLIEOCATUTENFHBIX KaMepax:

a) CUJI MHEPIUH;

0) cuJ TpaBUTALINH;

B) IIECHTPOOEIKHBIX CHII;

T') BCe BapHAHTHI OTBETOB BEPHEI.

27. Yem B ocHOBHOM ompeneisiercs 3(GGEeKTUBHOCTh OCaKIEHUS YacTHUIl B
MBUIEOCAAUTEILHON KaMepe:

a) BpeMeHeM NpeObIBaHuUs;

0) TpaeKTOpHel IBUKEHHs Ta30BOr0 MOTOKA;

B) CKOPOCTBIO IBMKEHHUS Ta30BOT0O MOTOKA;

T') Pa3HOCTBIO CKOPOCTEH Ta30BOTO MOTOKA M YaCTHI] ITHLIH.

28. K xakoMy KJ1accy amnmapaToB OTHOCSITCS MBLJICOCAAUTEIbHBIC KAMEPHI:

a) CyX#ie MEXaHU4YeCKHE TbUICYIOBUTEIIH;

0) MOKpBIE TBIJICYJIOBUTEIIH;

B) DJIEKTPOPUIIBTPHL;

') MHEPIIMOHHBIC aNapaThkl.

29. YacTHmpl THUIM KaKHX pa3MepoB HambOosiee JPQPEKTHBHO YyIaBIUBAIOTCS B
MBLUICOCATUTENLHBIX KaMepax:

a) MEHEE 5 MKM;

0) 5-10 MkMm;

B) 10-30 MKM™;

r) 30-50 MKM.

30. UYemy paBHa 3(PGEKTUBHOCTH YIABIMBAHUS BBICOKOJAMCIIEPCHOW TBUIA pPa3MEPOM
MEHEE 5 MKM B IBLICOCATUTEIBHBIX KaMepax:



a) OJM3Ka K HYIIO;

6) cocrapmusier okoio 50%;

B) Oym3ka k 100%;

T') BCE BAPUAHTHI HEBEPHEIC.

31. Ha uro HeoOXxoauMo oOpamaTh CYIIECTBEHHOE BHHMMAaHHE IPH IMPOSKTUPOBAHHUU
IBIJICOCATUTENILHBIX KaMep:

a) paBHOMEPHOCTh pacrpeie]IeHUs Ta30BOr0 MOTOKA;

0) Ka4eCTBEHHBIN COCTAB I'a30BOM CPEIIbL;

B) IPUPOJTY YJIABIMBAEMOMH IBLIH;

') TePMETUYHOCTD YCTAHOBKH.

32.  Ilpu W3MEHEHUH KaKOTO I'€OMETPHUYECKOrO MapameTpa MbUICOCATUTEIHHON KaMepbl
yBeIU4IHBaeTCs €€ 3P (HEKTUBHOCTS:

a) IJTUHBI;

0) BBICOTHI,

B) IIMPUHBL;

r) JIF000T0 U3 NMEPEUYHUCICHHBIX TTApaMETPOB.

33.  Mus yBenmueHus 3 (HEKTUBHOCTH TBUICYJIABIMBAHUS B MBLICOCATUTEIBFHBIX KaMepax
1eN1eco00pa3HO IPUMEHSTh:

a) ra3zopacipeieuTeIbHbIC PEIIETKY;

6) cphy30pss;

B) KOH(Y30pHI;

r) 6apabaHbl JIETIECTKOBOTO THUIIA.

34.  LlemecooOpa3HOCTh MPUMEHEHUS MBUICOCAAUTEIBHBIX KaMEp ONPeIesIeTCs:

a) BBICOKOW HaYaIbHOM KOHIIEHTpAIUEH TbUIN;

0) HE3HAYUTEITHHBIM 00BEMOM OUYHMILAEMOT0 BO3/1yXa;

B) HAJIMYUEM arpECCUBHOMN CPEJIbI,

T') BCE MEPEUNCIICHHBIC BAPHAHTHI BEPHEIE.

35. B kadecTBe KakWX ammapaTroB B HACTOSIIEE BpeMs MPUMEHSIOTCS MbLICOCATUTENbHbBIE
KaMephbl:

a) arnmnapaTroB TOHKOW OUUCTKU;

0) anmapaToB 3aKJIIOYUTENBHON cTaquu (PUIBTPOBAHUS;

B) amnmapaToB MpeABaAPUTEIHLHON OUNCTKU;

I') BCE MEPEUNCIICHHBIC BAPHAHTHI BEPHEIE.

36. K mocToMHCTBaM MBLICOCATUTENBHBIX KAMEP OTHOCATCS:

a) MPOCTOTAa KOHCTPYKLIUU;

0) HU3Kast CTOUMOCTb;

B) HEOOJIBILINE PACXO/Ibl SHEPTUH;

I') BCe IEPEYUCIICHHbIE BApUAHThI BEPHBIE.

37.  Pabota mbuieocaiuTENEHBIX KaMep He TIOJIBEPKEHA BIHSHUIO:

a) TeMIepaTyphl;

0) CKOPOCTH Ta30BOTO TMOTOKA;

B) HAJIMYMS THUTH PA3TUYHOTO AUCIIEPCHOTO COCTABA;

T') BCE MEPEUNCIICHHBIC BAPUAHTHI BEPHBIE.

38.  Kakoe 3HaueHHMEe HMMEET PEKOMEHJyeMas CKOPOCTb JIBUXKEHHS Tra30oBOro IOTOKa B
MBUICOCAAUTEILHON KaMepe:

a) 5-10 m/c;

0) He 6oiee 3 m/c;

B) CBBIIIE 5 M/C;

r) 3-5 M/c.

39.  Ilpu mpoeKTUPOBAHHUHU MBLICOCATUTENLHBIX KaMep CIIeyeT yUUTHIBATh:

a) BO3MOXXHOCTh BTOPUYHOTO YHOCA;

0) TOJNIIUHY CTEHOK KaMephl;

B) TEMITEpaTypPHBIN PEKUM PaOOTH KaMEpPHI;

I') BCE MEPEUUCICHHBIC TapAMETPHI.



40.  Kak Ha3pIBaeTCs dJEMEHT MbUICOCATUTEIILHON KaMephbl, B KOTOPOM OCYIIECTBISETCS
HaKaIJMBaHUE YJIaBIMBAEMOM MbUIH:

a) OyHKep;

0) BXOIHOM MaTpyooK;

B) 1ubdysop;

') KOMIIEHCATOP.

41. B kaxoil yacTH OYMCTHBIX COOPYXEHHUM YCTaHABIUBAIOTCS YCPEAHUTENN?

a) Ha BBIXOJIC;

0) Ha BXOJ¢C;

B) B IICHTPAJIbHON YacCTH.

42.  IlpouexuBaHue TMpeIHA3HAYEHO JUIS BBUICICHHS W3 CTOYHBIX BOJ KPYIHBIX
HEPACTBOPUMBIX IIPUMECEH pa3MepoM. ..

a) 10 25Mm;

0) ot 25 1o 40mwm;

B) 6osee SOMM.

43.  Yrto ABIAETCS OCHOBHBIM COOPY>KEHUEM JIJISi OUUCTKU CTOYHBIX BOJI?

a) peleTKa;

0) yCpeaHHTENb;

B) OTCTOMHUK.

44, B kakux ciydasix NpUMeHsIoTcs OapabaHHbie GUIBTPHI?

a) TP OYUCTKE BOJ OT HEPTEIPOIYKTOB;

0) pH OYMCTKE BOJBI OT MEJIKOIUCIIEPCTHBIX MTPUMECEH;

B) IPU OTCYTCTBHUH B BOJIE BSI3KUX BEIIECTB.

45.  KakoBa 3(ppeKTHBHOCTh OYMCTKH BOJBI MEKPO(PHIBTPOM?

a) menee 40%;

6) 40 — 60%;

B) Oosee 70%.

46.  Ha xakue Tpu IpyMIbl ANSAT CYHIECTBYIONINE MBLICYJIOBUTEIH IO CIOCO0Y OYUCTKHU:

a) CyXOii, MOKpPOH H DJIEKTPUUECKON OUUCTKH;

0) cyxoif, COpOIIMIOHHOM U MOKPOW OYUCTKH;

B) DJICKTPUYECKOM, COPOIIMOHHON U MOKPOU OYMCTKH,

T') QIEKTPUUYECKOM, COPOIIMOHHOM U CyXOM OUMCTKH.

47.  Kakme w®3 TPEACTAaBICHHBIX THUIOB aIllapaToB HE OTHOCATCS K TpyIe
KUJKOTIEHOYHBIX MOKPBIX MBLUICYJIOBUTENEH:

a) Tapenpyarhle;

0) ancopOepsl;

B) yIapHO-UHEPLUOHHBIE;

r) cKpy00epsl Bentypu.

48. K kakodl Tpymnme OTHOCSTCS CIEAYIONIME ammaparbl — BOJOKHHCTBIC (UIBTPEI,
TKaHEBbIE QUIBTPBI, 36PHUCTHIE (PUITBTPHI:

a) GuIbTpYyIOIINE;

0) mpoMBIBaTENH;

B) COPOLIMOHHBIE;

T') IEPEYUCIICHHBIE anapaThl HE BXOASAT HU B OJIHY TPYIIITY.

49. K kaxoil Tpymnme OTHOCATCS CIAYIONIME anmnapaTbhl — TapeilbdaThle, HHEPIHOHHBIE,
cKkpy0Oeps1 Benrtypu:

a) GuIbTpYyIOIINE;

0) mpoMBIBaTENH;

B) COPOILIMOHHBIE;

T') IEPEYUCIICHHBIE anapaThl HE BXOAAT B OHY TPYIIITY.

50.  DuzuKO-XMMHUYECKHI METOJl, OCHOBaHHBIN HA TMOIJIOMICHUH Ta30B U MAapOB TBEPAbIMU
U KUJKUMH TIOTJIOTHUTENSIMU, B PE3YJIbTaTe 4ero oO0pa3yrTCs MalloJIeTydhe U MajJopacTBOPUMBIC
COEIMHEHUS — ATO

a) abcopOuus;
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0) xemocopOIs;

B) aficopOIus;

') TepMUYECKast HEUTpaIu3aius.

51.  Meropa, ucnob3yeMblii TOTJa, KOTAa OYUIaeMble Ta3bl 00J1a1at0T SHEPrueit TOpeHus -

a) METOJ XeMOCOpOIIHH;

0) Mmeron agcopouuu;

B) METO/I TIPSIMOTO CYKUTAHHMS,;

') METO/I TEPMUYECKOTO OKHCIICHUS;

) METOJI KATAJIUTUIECKOTO JTOXKHTA.

52.  Ilopx neficTBHEM KaKHUX CHJI MPOUCXOAUT BBINIAJICHUE YACTUILL IBLIH U3 Ta30BOTO MMOTOKA

B IIBIJICOCAAUTEIIbHBIX KaME€pax:

a) CuJ1 UHEpLUHY;

0) CUJI TpPaBUTAIINH;

B) LIEHTPOOEKHBIX CHII;

I') BCE BAPUAHTbHI OTBETOB BEPHBI.

53. Yemy paBHa >(QQPEKTUBHOCTh YJIABIWBAHUS BBICOKOJMCIIEPCHON MBUTH Pa3MEpOM

MEHee 5 MKM B IIbLJICOCaTUTEIbHBIX KaMepax:

a) OJM3Ka K HYIIO;

0) coctapmnsier okoio 50%;

B) Onm3ka k 100%;

I') BCE BapUaHThl HEBEPHBIE.

54.  llenecooOpa3HOCTh NPUMEHEHUS BUICOCATUTENBHBIX KaMEp OIpeEsAeTCs:

a) BBICOKOW HayalbHOM KOHIEHTpalUen MbUIK;

0) HE3HAYUTEITHHBIM 00BEMOM OUYHMILAEMOT0 BO3/1yXa;

B) HaJIMUUEM arpeCCUBHOM Cpejibl;

T') BCE MEPEUNCIICHHBIC BAPHAHTHI BEPHEIE.

55.  Kakoe 3HaueHHMEe MMeEET PEKOMEHJyeMas CKOPOCTb JIBUXKEHHs Tra30BOro IOTOKa B

MBUICOCAAUTEIBLHON KaMepe:

a) 5-10 m/c;

0) He 6oiee 3 m/c;

B) CBBIIIE 5 M/C;

r) 3-5 m/c.

56. Ha urto HeoOxomumo oOpaimiaTh CYIIECTBEHHOE BHHUMaHWE TMPU MPOCKTHPOBAHHUH

MbUICOCATUTCIILHBIX KaMEp:

a) paBHOMEPHOCTh pacrpeielIeHNs Ta30BOro MoToKa,;

0) KaueCTBEHHBIN COCTaB Ira30BOW CPEJIbI;

B) IPUPOJY YJIaBIMBAEMOM IBLIY;

') TePMETUYHOCTD YCTAHOBKH.

57. Ilpu npOEKTUPOBAHUH TBUIEOCATUTEIBHBIX KaMEp CIIEAYET YUUThIBATH:

a) BO3MOXHOCTh BTOPUYHOT'O YHOCA;

0) TOJNIIMHY CTEHOK KaMephl;

B) TEMIIEpaTypHBIN PEKUM pabOTHI KaMEpBI;

I') BCE MEPEYUCICHHBIE TapaMETPHI.

58.  Hacamounbie abcopOepsl MPEACTABISIOT CO00M KOJOHHBI, 3aIOJHEHHBIC HACATKON —

TBEPJBIMU TEJIaMU PA3IU4YHON popmbl. OHA CITYKUT JAJIS:

a) YBCIMYCHUA IMTOBEPXHOCTU KOHTAKTA COMMPITMKOCAOIINXCA (1)33 —ra3a 1 XUJIKOCTH,
6) YBCIMYCHHUA TOBCPXHOCTH KOHTAKTA COIPIIMKOCAIOMINXCA ¢)a3 — TBEpAOIro TEIa U

KHIKOCTH;

B) YBEITUYECHUS CKOPOCTHU MPOXOXKICHHUS Ta3a uepes anmapar;

T') YBEJIMUYCHHSI BPEMEHH KOHTAKTa OYHIIAEMOTO Ia3a M KUJAKOCTH,

1) HET IPaBUJIbHBIX BapUAHTOB.

59.  bapOotaxxHsie abcopOepsl pa3aeisaioT Ha TP OCHOBHBIE TPYTIIIBI:



a) CO CIUIOMIHBIM 0apOOTaKHBIM CJIOEM, Tapeiab4aTroro THIMA, C MEXaHUYECKUM
NepeMenInBaHuEM;

0) C TpepbhIBUCTHIM 0apOOTAKHBIM CJIOEM, IUTACTUHYATOTO THIMA, C MEXaHUYECKUM
nepeMelInBaHuEM;

B) IEJIMHPUYECKOTO THIIA, C MEXaHUYECKUM IePEMEIIMBAHUEM, YaIlICYHOTO THIIA;

I') HET MPaBUILHOTO OTBETA.

60. B pacneumBapomux — abcopOepax  KOHTAaKT MeXAy (a3amMu  JTIOCTHTaeTcs
pacnbUIMBaHUEM WM  pa3OpbI3TUBaHHWEM JKMJIKOCTH B Ta30BOM IOTOKe. OTH abcopOepsl
MOJPA3JICNIAIOTCS Ha CIIEAYIOLINE TPYIIIbL:

a) (opcyHOUHBIE  pACIbUIMBAIOIIME, CKOPOCTHBIE  IMPSMOTOYHBIC, MEXaHHUYECKHE
pacTbUIHBAIOIIINC,

06) QopcyHOUHBIE pacCHBUIMBAIONINE, CKOPOCTHBIE Ta30MPOMBIBATENId C MEXaHUYECKUM
nepeMenInBaHUEM, IETHHAPUICCKHIEC MOJTBIE;

B) LIEJIMHPUYECKOTO THIIA, C MEXaHUYECKUM IepeMEIIMBAHUEM, YallIEUHOTO THIIA;

I') HET PaBUIILHOT'O OTBETA.

61. Beicokas aOGcopOuUMOHHAs CHOCOOHOCTb, CEIMKTUBHOCTb, HU3KOE IaBJICHHE Ilapa,
XUMHUYECKass WHEPTHOCTh M0 OTHOIICHUIO K PACTIPOCTPAHEHHBIM KOHCTPYKIIMOHHBIM MaTepHaliaMm,
HETOKCHYHOCTb, OTHE- MU B3pPbIBOOE30MACHOCTh, JIOCTYIMHOCTh M HE BBICOKAs CTOMMOCTh — 3TH
TpeOOBaHUS NPEIbSBISIFOTCS IPU BbIOOpE:

a) abcoOpeHTa,

0) ancopOeHTa;

B) abcopbara;

r) aacopbara;

1) afnnapara HeHTpaau3aluy OYUIaeMoro rasa;

€) HeT PaBWIbHBIX OTBETOB.

62. Konbria Pammra, cenna tuma «MHTanoke», cemna bepns u konsua  Ilamis
MIPUMECHSIFOTCS B!

a) HacaJOYHbIX abcopOepax;

0) 6apOaTaxkHbIX abcopOepax;

B) pacnbuiMBaronInx adbcopbepax;

T') HE IPUMEHSI0TCS B abcopbepax;

1) IPUMEHSIIOTCS] BO BCeX Tarax abcopOepoB.

63.  BoJBIIMHCTBO HACAJIOYHBIX A0COPOCPOB pabOTALT B:

a) MJICHOYHOM PEKUME;

0) B pexxuMe TOIBUCAHUS;

B) B PeXKUME dMYJIbTUPOBAHNUS,

T') B pe&KHMeE yHOCA.

64. B TapenbuaThix abcopOepax UCHOIB3YIOTCS CIEAYIONINE OCHOBHBIE TPYIIITBI TAPEIOK:

a) TOJIBKO MEPEKPECHOTO THIIA;

0) TONBKO C OJTHOHAIPABICHHBIM JIBHKEHUEM ra3a U )KUJIKOCTH (MIPSIMOTOUYHBIE);

B) TOJIBKO MPOBATLHOTO (O€CTIEpEeTMBHOTO) THTIA;

T') BCE NIEPEUUCIICHHBIE TUIIBI TAPEIOK UCTIOIb3YIOTCS;

1) HeT TPaBHJILHOTO BapyuaHTa OTBETA.

Oo01ee pacnpenesieHue 0AJ1JI0B TEKYLIEr0 KOHTPOJIA M0 BUIAM Y4eOHbIX PadoT /ISl CTY/IEHTOB

PeliTunr-konTpois 1 6 MpaKTUYECKUX padoT 15
PeliTuHr-KOHTpONIH 2 5 mpakTH4YecKux paboT 15
PeliTuHr-KOHTPOIH 3 5 mpakTH4eCKHuX pabdoT 15

Tlocemienue 3auaTuit
CTYJICHTOM

5




JlomoaHUTEIbHBIE OaJITbI 5
(6onych)

BeInosiHeHHE ceMecTpOBOTO

IUIaHA CAMOCTOSATCIILHOM 5
paboThl

2. HpOMe)KYTO‘IHaH arrecragui 1o JMCuMIlJimHe
Ilepeyenb BOpPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOH.
IlepeyeHb MpaKTHYECKHUX 32/1a4 / 3aJJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OlleHKOoH (pu

HAJINYMH)
IK-1
brok 1 (3HaTh)
1. Kakue npenmyIiecTBa UMEIOT IUKJIOHHBIC TBIJICYJIOBUTEIIH:

a) arnmaparsl YCIEeIHO pa0oTal0T Ha BHICOKHX JAaBIICHUSAX Ta30B;

0) OTCYTCTBHE ABIKYIIUXCS YaCTeH B amnmapare;

B) IIbLJIb YJIABJIUBAETCA B MOKPOM BUJIE;

T') BCE BAPHAHTHI OTBETOB BEpHBIC.

2. bnarogapss yemy IMKJIOHHBIE ammaparbl SBJSIOTCS HanOoyiee pacnpocTpaHEHHBIM
TUIIOM CYXHX MEXaHWYECKHX TBUICYJIOBUTEICH:

a) JelIeBU3HE, MPOCTOTE YCTPOMCTBA U OOCTYKUBAHUS;

0) MaJIOl METAJIIOEMKOCTH;

B) OECKOHEYHBIM CPOKOM JKCILTyaTalllH;

T') HeOOJIBIIIOMY COITPOTHBIICHUIO M BEICOKOM MTPON3BOAUTEIBHOCTH.

3. Kakue npenmyiecTBa UMEIOT LIUKJIOHHBIE TbLJICYJIOBUTEIH:

a) IBLIb YJIABJIMBAETCS B CYXOM BH/IE;

0) BecbMa MPOCTHI B U3TOTOBJICHUH;

B) TUAPABINYECKOE CONPOTUBIIEHHE OJIM3KO K HYIIIO;

T') BCE BAPHAHTHI OTBETOB BEpHBIE.

4. HanexHoe (QyHKIMOHMpPOBAaHME LHMKIOHHBIX amlmaparoB oOecreyuBaeTcss INpHU
TEMIIepaTypax ra3os J0:

a) 50 0C;

6) 100 0C;

B) 350 0C;

r) 500 0C.

S. 3a cyeT yero NPOUCXOAMT BBIJIEJIEHUE YACTHUI] MbUIK U3 Ta30BOT0 MOTOKA:

a) YCKOpEHHUs CBOOOIHOTO TMaJICHNUS;

0) uHepLUHH;

B) TpaBUTAIUY;

I') BCE BApHAHThI HEBEPHBIE.

6. K kakomy kjaccy anmapaToB OTHOCSITCS ITUKJIOHBI:

a) MOKpBbI€ IbIJICYIOBUTEIH;

0) AIEKTPOPUIBTPHI;

B) CyXH€ MEXaHHUYECKHUE MbIICYTOBUTEINH;

r) GuIbTpyIOIIKE anmnaparsl.

7. M3 Kakoro KOJM4ecTBa IUKIOHHBIX AIIEMEHTOB MOXET COCTOAThH TPYIIIOBOM LIUKIIOH:

a) 2,4,6,8;

0) CBBIIIIE OJTHOTO;

B) 14;

r)3,5,7,9.

8. Yto sBISETCS OTIMYUTEIILHON 0COOEHHOCTBIO KOHCTPYKITUU OaTapeHOTO IIMKJIOHA:

a) oOure pacrpenenuTeNbHble U COOMPAOIIUe KOJUIEKTOPHI 3albUICHHOTO U OYWIIEHHOTO
ra3a COOTBETCTBEHHO;

0) HaNTM4Ke IUKJIOHHBIX 3JIEMEHTOB [uaMeTpoM cbiiie 1000 Mm;



B) HAJIMYKE LIMKJIOHHBIX 3JIEMEHTOB JUaMeTpoM 110 250 mMm;

I') BCE BapUAHTHI OTBETOB BEPHEIE.

9. OuHOYHbBIC U TPYNIOBBIE LIMKIOHBI U3TOTABINBAIOT:

a) ¢ JIEBBIM BpallleHUEM ra30BOr0 MOTOKA;

0) BpaleHre ra30BOro NOTOKAa UCKITIOYEHO;

B) C MPaBbIM BpalleHHUEM ra30BOr0 MOTOKA;

T') BCE MEPEUUCIICHHBIC BAPUAHTHI BEPHBIE.

10.  UYewm omnpenensiercsa 3¢ (HEeKTUBHOCTh OUYMCTKU T'a30B B LIUKJIOHHBIX MbUICYIOBUTEISX:
a) IUCTIEPCHBIM COCTABOM IbUIH U MNIOTHOCTHIO YACTHII;

0) OTCYTCTBHEM arpecCUBHOM CpEIbI;

B) BSI3KOCTBIO OUHMIIIAEMOTO T'a3a;

') IMaMETPOM LIUKJIOHA U CKOPOCTHIO ra3a B HEM.

11.  Kakyro TpaekTopuio ABMKEHUS B IUKJIOHE UMEIOT OUHUIIAeMbI€ T'a3bl:
a) MPSIMOJIMHEHHYIO;

0) CHHYCOMTATTLHYIO;

B) CIIMPAJIEBUAHYIO;

I') ra3bl IEPEMELLAIOTCSA Xa0TUYHO.

12.  Kakum 00pa3oM MOXKHO pacroyiaraTb IUKJIOHHBIC alllapaThl:

a) BEpTUKAJIbHO;

0) HaKJIOHHO;

B) TOPU30HTAJIBHO;

I') Bce IEPEUYUCIICHHbIE BAPUAHThI BEPHbIE.

13.  Kakue IUKJIOHBI MOTYYHJIM HauOobIee pacpocTpanenue B Poccun:
a) konctpykuuu CUOT;

0) xoucrpykiuu JIMOT;

B) kKoHCTpykiuu H1MOra3a;

I') BCE BUJBL.

14. Uro sBAsieTcs OTIMYUTENHFHON 0COOEHHOCTHIO IUKIOHOB KoHCTpykunu HUMOraza:
a) HaKJIOHHBIN BXOJHOW NaTpyOoK;

0) KOPOTKHE IIWIMHIPUYECKasl YacTh U BBIXJIONHAs TPyOa;

B) IMAMETP MIIMHAPUYECKoi yactu 6osee S00 Mm;

T') Cpelly IEPEeYNCIIEHHBIX BAPHAHTOB HET MPABUIBHOTO.

15. CKOJIBKO THIOB IWJIMHIPUYECKUX MUKIOHOB KoHCTpYKInu HUMOrasa cymectByer:
a) OJIUH;

0) BOoceMb;

B) TpH;

T) 1Ba.

16.  Kaxk pacmmdpossiBaercs ab6peBuatypa L{H:

a) IUKJIOH WJIMHIPUYECKUN HAKIIOHHBIH;

0) UUKIIOH NWIMHIPUYECKHUI HATPYKEHHBIH;

B) 1ukJioH muwmHapuueckuii HUMOrasa;

T') IMKJIOH HUJTMHAPUYECKUN HOMUHAIbHBIN.

17.  UYro obGo3navaer nudpa B Ha3BaHUM TUMA IuKiIoHa [[H-... :

a) yroJ HakJIOHA [IUKIIOHA;

0) Bpemsi pabOThI LIUKJIOHA;

B) yroJl HAKJIOHA BXOJHOTO MaTPyOKa OTHOCUTEIHHO TOPU30HTA,

T') TOJI B KOTOPOM armapar ObuT pazpaboTaH.

18.  Kakue TUMBI IWIMHIPUYECKUX IUKIOHOB CYIIIECTBYIOT:

a) [1H-11,

0) [{H-15;

B) [1H-20;

r) [1H-24.

19.  JIro06oii u3 pa3MepoB KaXKI0T0 THIA IIUKIOHOB MOXET OBITh BHIPAKEH:
a) 3aBUCUMOCTHU OT CKOPOCTH T'a30BOT0 MOTOKA;



0) OT KOJTMYECTBA YJIaBIMBACMOM MbLIH;

B) B IOJISIX OT JUaMeETpa UIMHIPUYECKOM YacTH;

I') IPaBWIBHBII BAPHAHT OTBETa OTCYTCTBYET.

20.  YTO mpOoUCXOIUT C YBEIIMYECHUEM PAa3MEPOB LIUKJIOHA!

a) yCKOpEHHUe ra3oBoro MoToKa;

0) CHU)KEHHE THIPABIMYECKOTO COMPOTUBIICHHUS;

B) CHIKEHHE YPPEKTUBHOCTH;

I') BCE BapHAHTHI OTBETOB BEPHEIE.

21. Kakoro nnamerpa uuknons! tuna [{H npumeHnsaTs HE peKOMEH1yeTcs:

a) meree 3000 mm;

0) 6ostee 1000 mm;

B) 500-1000 mm;

I') IPaBWIBHBII BApHAHT OTBETa OTCYTCTBYET.

22. Kaxoit rukion Tuna [IH momyunn HauGoplee pacnpoCcTpaHeHHE:

a) [IH-11,;

6) [{H-15;

B) [{H-20;

r) [[H-24.

23.  Ilon meiicTBHEeM KakWX CHJI MMPOMCXOAUT BBITIAICHUE YACTHUI] TIBUIA U3 Ta30BOTO MOTOKA
B IIBLJICOCATUTENLHBIX KaMepax:

a) CUJI UHEpLUHY;

0) CUJI TpPaBUTAIINH;

B) LIEHTPOOEKHBIX CHIIL;

T') BCE BapHAHTHI OTBETOB BEPHBI.

24, Yem B ocHOBHOM omnpeaensiercs dS()(EKTUBHOCTh OCAKACHUS YacTUI[ B
MBLUICOCATUTENLHON Kamepe:

a) BpeMEeHEM MpeObIBaHNUS,

0) TpaeKkTOpHel ABMKEHHS Fa30BOT0 MOTOKA;

B) CKOPOCTBIO JIBUKEHHUS T'a30BOTO MTOTOKA;

I') Pa3HOCTBIO CKOPOCTEN Ta30BOr0 MOTOKA M YaCTHUI] IBUIH.

25. K kakomy Kjaccy arnmapaToB OTHOCSTCS MbIIICOCAIUTENILHBIE KAMEPHI:

a) CyxHe MeXaHW4eCKHe MbUICYIOBUTENH;

0) MOKpBbIE MBLICYJIOBUTEIH;

B) JIEKTPOPUIBTPHI,

I') THEPIIMOHHBIE aIapaThl.

26.  YacTuubl mNbUIM KaKMX pa3MepoB Haubosiee HPQPEKTHUBHO YIaBIMBAIOTCS B
IBIJICOCATUTENFHBIX KaMepax:

a) MeHee 5 MKM;

6) 5-10 MKM;

B) 10-30 MKkM™;

r) 30-50 MKM.

27. Yemy paBHa >(QQPEKTUBHOCTh YJIABIMBAHUS BBICOKOJMCIEPCHON MBUTH Pa3MEpOM
MeHee 5 MKM B TIBUICOCATUTEIFHBIX KaMepax:

a) OM3Ka K HYIIO;

0) coctaisieT okono 50%;

B) 6mu3ka k 100%;

T') BCE BApPUAHTHI HEBEPHEIE.

28. Ha urto HeoOXxoauMo oOpamaTh CYyIIECTBEHHOE BHHMMAaHHE IPH IMPOEKTUPOBAHUU
MBIJICOCATUTENEHBIX KaMep:

a) paBHOMEPHOCTh pacrpeie]IeHNs Ta30BOro MoTOKa,;

0) Ka4eCTBEHHBIN COCTaB ra30BOM CPEIIbI;

B) IPUPOJTY YJIaBIIMBAEMOU MBLIH;

') FTepPMETUYHOCTh YCTAHOBKHU.



29. Ilpu w3MEHEHHH KaKOro T€OMETPUYECKOro MapaMeTpa MbLUICOCATUTEIIEHON KaMephl
yBeau4InBaeTcs ee 3h(HEKTUBHOCTS:

a) IJTUHBI;

0) BBICOTHI,

B) IIMPUHBIL;

r) 110000 U3 MEePEUnCICHHbIX 1apaMeTPOB.

30.  Jlns yBenmudeHust 3pPEKTUBHOCTH MBUICYIABIUBAHUS B MBUICOCAIUTEIBHBIX KaMepax
1e1eco00pa3HO MPUMEHSTh:

a) razopacrpeie/IuTeIbHbIE PELIETKH;

6) nuddysoper;

B) KOH(Y30pHI;

r) 6apabaHbl JIETIECTKOBOTO THUIIA.

31.  LenecooOpa3HOCTh MPUMEHEHUS MBUICOCATUTEIBHBIX KaMep ONpeIeIseTCs:

a) BBICOKOW Ha4aJIbHOW KOHIICHTPAIIMEH ITBLIIH;

0) HE3HAYUTETHHBIM 0OBEMOM OUYHIIAEMOT0 BO3/1yXa;

B) HAJIMYMEM arpeCcCUBHOMN CpeIbl;

I') BCE MEPEUNCIICHHBIC BAPHAHTHI BEPHEIE.

32. B kaudecTBe KakWX allapaToB B HACTOsSIEE BPeMs MPUMEHSIOTCS MbLICOCATUTEIbHbBIE
KaMephbl:

a) arnmnapaTroB TOHKOW OYUCTKU;

0) anmaparoB 3aKIIOUUTENLHON CTaIuH (PUIBTPOBAHUS;

B) amnmapaToB MpeABAPUTEIHHONU OUNCTKU;

I') BCE MEPEUNCIICHHBIC BAPHAHTHI BEPHEIE.

33. K mocTouHCTBaM MbLICOCATUTENBHBIX KAMEP OTHOCATCS:

a) MPOCTOTAa KOHCTPYKLIUU;

0) HU3Kasi CTOUMOCTb;

B) HEOOJIBILINE PACXO/Ibl SHEPTUH;

I') Bce IEPEYUCIICHHbIE BApUAHThI BEPHBIE.

34.  Pabota mbu1eocaIuTENBHBIX KaMep HE TOIBEPIKEHA BIHSHUIO:

a) TEeMIEPaTyphl;

0) CKOPOCTH Ta30BOT0 MOTOKA;

B) HAJIMYMS MBUTH PA3IMYHOTO AUCIIEPCHOTO COCTaBA;

I') BCE MEPEUNCIICHHBIC BAPHAHTHI BEPHEIE.

35. Kakoe 3HaueHHME UMEET pPEeKOMEHIyeMasi CKOpPOCTb JBIKEHHUS Ta30BOr0 TOTOKa B
MBUICOCAAUTEIBLHON KaMepe:

a) 5-10 m/c;

0) He 6oiee 3 m/c;

B) CBBIIIIE 5 M/C;

r) 3-5 M/c.

36.  Ilpu mpoeKTUPOBAHHUHU MBLICOCATUTENLHBIX KaMep CIIeyeT yUUTHIBATD:

a) BO3MOYKHOCTh BTOPUYHOTO YHOCA,

0) TONMIINHY CTEHOK KaMephl;

B) TEMIIEpaTypHBIN PEKUM pabOTHI KaMEpBI;

T') BCE TIEPEUUCIICHHBIE TapaMeTPHI.

37.  Kak Ha3bIBaeTCs AJIEMEHT TBLICOCATUTEIFHON KaMephl, B KOTOPOM OCYIIECTBIISIETCS
HaKaIJMBaHUE YJIaBIMBAEMOM MBLIH:

a) OyHKep;

0) BXOHOI maTpyOoK;

B) uddysop;

') KOMIIEHCATOP.

38. B kakoi1 4acTH OYMCTHBIX COOPYKEHUN YCTAaHABJIMBAIOTCSA YCPEAHUTENN?

a) Ha BBIXOJIC;

0) Ha BXOJI€;

B) B LICHTPAJIbHOM YacTH.



39. IlpomnexuBaHWe TMpeAHA3HAYECHO IS BBIACICHUS W3 CTOYHBIX BOJ KPYIHBIX
HEPACTBOPUMBIX ITPUMECEH pa3MepoM. ..

a) 10 25Mm;

0) ot 25 1o 40mwm;

B) 6osiee SOMM.

40.  Yrto sBiIAETCS OCHOBHBIM COOPY>KEHUEM JIJISi OYUCTKU CTOYHBIX BOJI?

a) pelIeTKa;

0) yCpeIHHUTEIIb;

B) OTCTOMHUK.

41. B kxakux cilydasx MpUMEHSIOTCs OapabaHHbIe GUIBTPHI?

a) MPU OYKMCTKE BOJ OT HEPTEIPOTYKTOB;

0) pH OYMCTKE BOJBI OT MEJIKOIUCIIEPCTHBIX TPUMECEH;

B) IPU OTCYTCTBHUH B BOJIE BSI3KUX BEIIECTB.

42.  KakoBa 3(ppeKTHBHOCTh OYMCTKH BOJBI MEKPO(PHIBTPOM?

a) menee 40%;

6) 40 — 60%;

B) Oosee 70%.

43. Yro o3HauaeT mudpa B 0003HaueHuu nukiona [[H-15:

a) yroJl HaKJIOHAa BXOJHOTO MaTpyOKa OTHOCHTEIBHO TOPU30HTA paBeH 15;

0) yros HaKJIOHa BXOJIHOTO MaTpyOKa OTHOCUTENILHO BEPTUKAIHU paBeH 15;

B) CKOPOCTb JIBIKEHUS BO3AyXa B IUKIIOHE HE JOJDKHA IPEBBIIATh 15 M/c;

T') Cpelly EPEeUYNCIEHHBIX BAPHAHTOB OTBETA HET MPABUIIHLHOTO.

44,  Jluamerp oAMHOYHBIX LIMKJIOHOB Mapku [{H-15 cocraBnser:

a) 1o 1000 mm;

6) ot 1000 MmM;

B) 300-1400 mm;

T') BCe BAPUAHTHI OTBETOB HEBEPHEIC.

45.  Kakoe KOIMYeCTBO IUKIOHHBIX 3JIEMEHTOB BKIIOYAET IPYIIOBON IIUKIIOH:

a) CBbIIIE § IIT.;

0) 2-8 mit.;

B) 3-9 mrt.;

T') BCe BApHAHTHI OTBETOB HEBEPHEIE.

46.  JlmameTp NHUKJIOHHBIX 3JIEMEHTOB TPYIIIIOBOTO ITUKJIOHA COCTABIISIET:

a) 300-1000 mm;

0) menee 300 mm;

B) cBhiie 1000 mwm;

T') BCe BAPUAHTHI OTBETOB HEBEPHEIC.

47.  C kakuM BpalleHHEeM ra30BOr0 MOTOKa U3TOTaBIMBAIOT TPYIIOBBIE ITUKIOHBI:

a) «JIEBBIMY;

0) «IIpaBbIM»;

B) BpallleHHE Ta30BOT0 TIOTOKA OTCYTCTBYET;

T') BCe BapHAHTHI HEBEPHEIE.

48.  C kakuM BpalIeHHEM ra30BOT0 IMOTOKA M3TOTABIMBAOT OAMHOYHBIC ITUKIOHBI:

a) «JIEBBIMY;

0) «IIpaBBIMY;

B) BpallleHUE Ta30BOT0 TIOTOKA OTCYTCTBYET;

T') BCe BapHAHTHI HCBEPHEIC.

49.  I'pymnmoBbie UKJIOHBI U3TOTABIUBAIOT C KAMEPO OYHUIIIEHHOTO Ta3a B BHUJIE:

a) «yJIUTKNY,

0) 6apabana;

B) COOpHUKA;

I') BCE BapUAHTHI OTBETOB BEPHEIE.

50.  OpuHO4YHBIE IMKJIOHBI U3TOTABIUBAIOT C KAaMEPOM OYHUIIIEHHOTO Ta3a B BUJIE:

a) «yJIUTKNY;



0) 6apabana;

B) COOpHUKA;

I') BCE BAPUAHTHI OTBETOB BEPHBIE.

51.  ByHKepsl 11 TPYIIIOBBIX IIUKJIOHOB MOTYT OBITh:

a) WIMHAPUIECKOH (popMBr;

0) KOHHYECKOM (POPMBI;

B) MUPaMHJAIBHON (HOPMBI;

I') BCE IEPEUYUCIICHHbIE BAPUAHThI BEPHBIE.

52.  ByHKepsI IS OJJUHOYHBIX [TUKJIOHOB MOTYT OBITh:

a) MWIMHIPUICCKON (HOPMBI;

0) KOHUYECKOH (OPMBI;

B) MUpaMUJAITBHOU (POPMBI,

I') BCE MEPEYNCICHHBIC BAPHAHTHI BEPHBIE.

53.  Tum onmopHBIX JIall BEIOMPAIOT B 3aBUCUMOCTH OT:

a) YCJIOBHUH €r0 YCTaHOBKHU;

0) BBIOMPAIOT IPOU3BOJIHHO;

B) Macchl anmapara C Mbulblo;

T') BCE BapHAHTHI OTBETOB HEBEPHBIE.

54.  KakoB BepXHHUI TeMIepaTypHBbIi Ipenen Ui ouuiaemoro rasa, 0C:

a) 500;

0) 350;

B) 400;

T') BCE MEPEUNCICHHBIC BAPHAHTHI HEBEPHBIE.

55.  KoaddummeHnt ruapaBIudeckoro COMPOTUBICHHUS s OAMHOYHBIX ITUKJIOHOB
COCTAaBIISICT:

a) 182;

0) 175;

B) 147,

T') BCE MEPEUNCIICHHBIC BAPHAHTHI HEBEPHBIE.

56.  Kak pacummdpossiBaeTcs cienyromiee ycaoBHoe o6o3Hauenue [[H-24-500:

a) nukiaoH HMMOraza ¢ yriaoM HakioHa BXOAHOTo natpyoka 240 u BHyTpEHHUM JUaMETPOM
nunuHApUYeckor yactu 500 mwm;

6) uukion HMMOraza ¢ yrmom HakioHa BbIXOAHOro mnarpyoka 240 M BHYTPEHHUM
JUaMeTpoM nuinuHapudeckoi yactu 500 mm;

B) muksioH HMHWOra3a ¢ yrioM HakiioHa BXOJHOTO marpyoka 240 v BHEUIHUM JUAMETPOM
nunuHApUYeckor yactu 500 mwm;

T') CpeaH NMePEeYHCICHHBIX BApUAaHTOB HET MPABUIIHLHOTO.

57.  Yemy paBHa JomycKaemasi 3albUICHHOCTh OYHMIIIAEMOT0 rasza r/m3:

a) st cmabocIUmaronuXxcs mpliel He JoikHa peBsimath 1000;

0) MOKET UMETh a0COOTHO JIF000E 3HAUCHUE;

B) JUTSI CPETHECTUMIAIONINXCS TIBIICH He oM KHA ObITh MeHee 250;

T') Cpelly IEPEeYNCIEHHBIX BAPHAHTOB HET MPaBUIIHHOTO.

brok 2 (ymets)

1. Hacanku, pemerku, aud@y3opbl, ceTku U T.N., HUCIOJb3yEeMble B peaKTopax C
TBEPJIbIM KaTaJIM3aTOPOM, OTHOCSTCS K ...yCTPOHCTBAM ra3opacipeeIuTeIbHbIM

2. HerouHass ITEHTpOBKa, HEHAJEKHOE KpEIUIGHHWE JeTajeid, OTCYTCTBHE CMa3KH,
YIJIOTHSIOMIEH U OXJIAXKJAtOIEeH KUAKOCTH U T.JI. IPUBOJAT K ... EHTPOOESKHBIX HACOCOB

3. Pa3pymaromiee neiicTBue Ha HACOC OKA3BIBAET. . .

4. Pabora Hacoca B pexxuMe. .. MOXKET BbI3BaTh BUOPAIUIO

S. [Ipn »kcmmyaTallMM NOPIIHEBBIX HACOCOB OOCITY)KHMBAIOLIUIM IMEpCOHAN JOJDKEH
PETYJISIPHO «IIPOCTYIIMBATE» paldoTy...

6. M3HoC rmiib3bl LUIMHIAPA, MOJIOMKAa KIIANAHOB, Celel M T.J. — 3TO XapaKTepHbIE

HCUCITPABHOCTH IJIA ... HACOCOB



1. KOHCTpYKTHBHO pa3n4aoT EHTPOOEIKHBIE U ... BEHTHIISTOPHI

8. [Ipu HeoOXOoAMMOCTH TOAAYM WM OTCOCa OOJBIIOTO KOJMYECTBa BO3Ayxa 0Oe€3
U30BITOYHOTO HAIIOPA MCIIONB3YIOT ... BEHTHIISTOPHI

9. ...yCTaHOBKHM IOJIPA3JENIAI0T Ha BO3IYILIHbIE U I'a30BbIE

10.  OcnoBHOe TpeOoBaHHe, oOecrieunBaroIee HOPMAIbHYIO padoTy ... - COXpaHEHUE HX
reoMeTpu4eckoi hopMel u obecriedeHne repMeTHYHOCTH BCEX 3JIEMEHTOB U YYaCTKOB COIPSIKEHUH

11.  TpyOGompoBojbl ¢ TeMIlepaTypoil Hapy>KHOM IMOBEPXHOCTH CTEHKU OOJIEE ... JOJKHBI
OBbITb MOKPHITHI U30JISILUEH

12. B camoii BepxHeli oTMeTKe TpyOOIIPOBOOB YCTAHABINBAIOT. . .

13. B caMbIX HU3KHX ydacTKaX TpyOOIpOBOAOB MpPeAyCMAaTPUBALOT ...

14.  CocrosiHue apMaTypsl U IPUBOJA POBEPSIOT

a) Ka)KIbI MecsI]

0) pa3 B roJ

B) KaX/ible TPU Mecsila

15. B peakropax ¢ TCEBIOOXKIKEHHBIM CJIOEM KaTalu3aTopa Hamboiee XapaKTepHBIM
BUJIOM M3HOCA SBJISETCH. ..

16. HawuOonee CHIBHO M3HAIIMBAIOTCS BHYTPEHHHUE 3JIEMEHTHI

TpyOUaThIX PEaKTOPOB

a) a7MabaTHIECKUX PEeaKTOPOB

0) PEAKTOPOB C MCEBI00KIKEHHBIM CIIOEM KaTalln3aTopa

B) peakTopoB ¢ pybalikaMu U MelllaaKkaMu

17.  Ckopoctb pa3zorpeBa peakTopa IpH IyCKe HEOOXOJUMO IOAJEpPKUBATH B
YCTaHOBJICHHBIX MpeJiesiax isl PeA0TBPALICHUS

a) neperpena Chlpbs

0) BO3HMKHOBEHUS TEMIIEPATYPHBIX Aedopmaruit

B) pocTa JaBJICHUS

18. B peaKkTopax-ImoJIuMepU3aTopax HCIIOJIB3YIOT MEIIAJIKH, CHa0KEHHBIE
CHeHaTbHBIMH. ..

19. OCHOBHBIM yclioBHEM oOecrieueHus Oe3aBapuiHOW JKCIUTyaTallil PEaKTOPOB C
TBEP/IbIM KaTaJIn3aTOPOM SIBJISIETCS] pABHOMEPHOE paclpe/ieieHne

a) CBIPHsI BO BCEX CEUCHHSX armapara

0) CBIPbsI HA BXO/I€ B armmapar

B) KaTaJln3aTopa 1o BBICOTE armapara

20.  OCHOBHBIM HEJOCTATKOM TpPyOYaThIX PEaKTOPOB SIBJISAETCA TPYTHOCTh MOAJCPKAHUS
TEMIIEPaTYpPHOTO PEKUMa 110

a) CEUEHHIO TPYOBI

0) CEUEHHIO arnapara

B) JUITNHE TPYObI

21.  OCHOBHOI HEJOCTATOK ...pEAKTOPOB — CIIOKHOCTH PETYIHPOBAHUS TEMIEPATYpHI O

BBICOTE CIIOS KaTaJln3aTopa
22.  Jlng TpenoTBpalleHUs TEeMIIepaTypHBIX JedopMaruii Kopmyca B... peakTopax
MPeyCMOTPEHA YCTaHOBKA JTMH30BBIX KOMIIEHCATOPOB

a) TpyOUaThIX

0) aanadaTHIeCKUX

B) peaxkTopax ¢ MelaJKaMu

23. Peakuuro u perenepanuio KaTauau3aTopa MpoBOIsST B OJJHOM amnmapare

a) B peaKkTopax ¢ pyOarIkoi U MEeIaiKoun

0) B PEaKTOpax ¢ HETMOBUKHBIM CIIOEM KaTallu3aTopa

B) B peaKTopax C IMCEBJO0KIKEHHBIM CIIOEM KaTaan3aropa

24.  Peakiuio M pereHepanuio Karajau3aTopa MPOBOISAT B PA3IMYHBIX ammaparax Mpu
NPOBEICHUH ITpoIecca

a) B )KUIKOH (paze

0) C UCIOJIb30BAaHUEM HEIOABHKHOTO CJIOS KaTalnu3aTopa

B) C UCITOJI30BAHUCM TICCBJOOKMKCHHOTO CJIOS KaTaJIn3aTOpa



25.  HapymeHus TEXHOJIIOTMYECKOTO peKuMa IpH MPOBEACHUHU IPOLECCOB OKHUCICHUS
MOKET IPUBECTH K ...

26.  IlpeBblmieHHE JOMYCTUMBIX MPENEIOB CKOPOCTH XJIOPUPOBAHUS MOXKET MPUBECTU K ...

27. Jlns npenoTBpalleHHs] pasrepMeTH3allMy  allapaTroB, MpeJHAa3HAYCHHBIX IS
IIPOBE/ICHUS IPOLECCOB XJIOPUPOBAHUS, UX CIENYET M3rOTaBIMBATh U3 MATEPUAIOB, CTOMKUX, B
MIEPBYIO OUepeab

a) K BO3JICHCTBUIO BBICOKHMX JIaBJICHUI

0) K KOppO3uu

B) K BO3JCHCTBHUIO BBICOKMX TEMIIEpaTyp

28.  Jlns ynaBnMBaHMS KaTaJW3aTOPHOM MbUIM BHYTPU ammaparoB C ICEBIO0XKHKEHHBIM
CJI0€M pa3MeIlaoT. ...

29. llopmaua kaTamu3aTtopa B PEAKTOpP C TMCEBIOOXKIKEHHBIM CIIOEM OCYIIECTBISETCS
IIOTOKOM. ..

30. Ilomaua kaTtanmu3aTtopa B PereHEpaTop C MCEBAOOKMKEHHBIM CIOEM OCYIECTBIISIETCS
IIOTOKOM. ..

31. ...Hacoca BKIII0UaeT pa30opKy, MPOBEPKY COCTOSIHUSI, YUCTKY, COOPKY M LIEHTPOBKY C
IIPUBOAOM

32.  Hapymenue HOpMajabHOW  pabOThHI... HACOCOB  MpPOSBISAETCS B  MaJICHUU
IIPOU3BOJUTEIIBHOCTH U PA3BUBAEMOI'0 HANopa

33. Ilpu paGote ... HapylIeHHE TE€PMETHUYHOCTH MOXKHO OOHApYXUTh MyTEeM 3amepa
pacxoja 10 ¥ IocJie arperara, KoTopoe He JOJKHO IpeBbimarh 5%

34.  OcHOBHbIE OMACHOCTH IMPHU SKCILTyaTallUH... KOMIPECCOPHBIX YCTAHOBOK CBS3aHbBI C
MIOBBIIIEHUEM JaBJICHUS, TEMIIEPATYPhI U C BO3MOXKHOCTBIO 00pa30BaHuUs B3PHIBOOIIACHBIX CMECei

35.  IloBbIIEHHBII pacxXoja ... Ha Y3Ibl BO3IYIIHOTO KOMIIPECCOpPa MOKET NMPUBECTH K
BO3HMKHOBEHHIO aBapUIHOW CUTyalluu

36.  Baxnoe ycioBue O€30MACHOCTH ... KOMIIPECCOPHBIX YCTAaHOBOK — IPUMEHEHUE
TOJIBKO TEX MapOK CMAa304YHBIX Macesl, KOTOpPbIE YKa3aHbl B IaCIIOPTE

37. IlonmHast repMeTHYHOCTb arperaTta, OTBOJl ra3a IIOC/€ YIUIOTHEHUH U 3aluTHas

IPOJyBKa a30TOM MPETyCMOTPEHbI s olecriedeHHsi 0e30MacHOCTH KOMIIPECCOPOB ISl CKATHS
YIJIEBOJOPOAHBIX Ta30B  XJIOpa KHUCIOpoAa aleTUJIeHa

38.  PoranmoHHBIE KOMIIPECCOPHI C BOJSHBIM YIUIOTHEHHEM PEKOMEHIYETCSI UCTIOIh30BATh
JUISL COKATHUS

a) YTJIEBOJOPOAHBIX Ta30B

0) xJjiopa

B) KHCII0pOJa

T) areTuiIeHa

39.  IlpuuymHO¥N 3a0MBKM IMKIOHOB MOXET OBITh WX OJKCIUTyaTallus NpPU TEeMIepaTypax
HUXKE. ..

40.  Pe3koe CHIKEHHE COMPOTHBIICHUS B PYKaBHBIX (PMIIbTPAX CBUICTEIHCTBYET O...

a) BBIXO/JIE M3 CTPOSI MEXaHU3Ma BCTPAXUBAHUS

0) 3a0uBKe QUILTPOBATHHOU TKAHU

B) paspbIBe pyKaBa

41.  Apwmarypa, mnpegHazHaueHHas JUId CXKIDKEHHBIX  YIJIEBOJAOPOJIHBIX Ta30B U

JJICTKOBOCINNIAMCHAIOINXCA )KPI)IKOCTCfI, HC3aBUCUMO OT TEMIICPATYPbl WU JaBJICHHUA [JOJIZKHA OBITH
BBITIOJTHCHA U3

a) qyryHa

0) TUTaHa

B) cTanu

42.  Ilpenympexxmaromue KOJbIla KpPaCHOTO IIBETa HAHOCAT Ha TPyOONpoBOjax,
MpeIHa3HAYCHHBIX JIJIS IEPEKAYMBAHMUS ... BEIIECTB

a) JIETKOBOCIUTAMEHSIOIIUXCS

0) SITOBUTHIX

B) B3PBIBOOTIACHBIX



43.  Jlnd SKAJOKOCTHBIX pPEAaKIMH, MPOTEKAIOMMX ¢ OOJBIIMM TEIJIOBBIM 3P PEeKTOM
11e71eco00pa3Ho MCIOIB30BATh PEAKTOP

a) ¢ TypOMHHBIMH MeLIaJIKaMH

0) ¢ pyOamkoi

B) C BCTPOCHHBIMU BHYTPEHHUMHU TEIJIOOOMEHHUKAMH

44,  OOwui HEJOCTAaTOK... PEaKTOPOB - MEPUOJUYHOCTh HX paOOTHI, CBA3aHHAS C
HEO0XO/IMMOCTBIO PEreHEPALNHU KaTaalu3aTopa

a) aanabaTUIEeCKuX

0) TpyOUaThIx

B) C pyOamKoi u MeIaiKoun

r) C TICEBJI00KMKEHHBIM CJIOEM KaTaln3aTropa

45.  PeakuuoHHBIE anmapaThl MOKPBIBAIOT cJI0eM (hyTEpOBKU

a) IIPH MPOBEICHUU BHICOKOTEMIIEPATYPHBIX MPOIIECCOB

0) IIPU UCIIOJIb30BAHUU arpECCUBHBIX CPe]]

B) IIPH BHICOKOM JIaBJICHHUH B armapare

r) JUTSL 3aIIMTHI METalia OT aTMoc(epHO Koppo3uu

46.  Yrto Takoe cBOOOJHAS TTOBEPXHOCTH?

a) MOBEPXHOCTh PABHOI'O JaBlieHUs 0) MOBEPXHOCTb PABHOM TeMIlepaTyphl B) MOBEPXHOCTh
PaBHOM KOHLIEHTPALIMH T') J1H00ast IOBEPXHOCTh

47.  OT yero 3aBUCHUT PEXHUM JBUXKEHUS KUAKOCTH B TpyOonpoBoje?

a) OT CKOpPOCTH IIBMKEHHs O) OT pa3HOCTH [ABJICHUS B) OT IIEPOXOBATOCTH TPyO T) OT
IUIOTHOCTH KHJIKOCTU

48. Ot 4yero 3aBUCHT TeMIlepaTypa KUIECHUs ?
a) OT JaBJICHUS U KOHIIEHTPAIUHU 0) OT BA3KOCTH B) OT IUIOTHOCTH
49.  [IpaBWIBHO JIM YKa3aHO COOTHOIICHUE MKy €IMHUIIAMH TaBICHUS ?

a) 1kr/cm2=760 mm.pt.cT.=1,013 105 Ila, 6) 1kr/cm2=735 mm.pt.cT.=9,81 104 I1a,

B) 1,033kr/cm2=760 mm.pT.cT.=9,81 104 Ila r) 1xr/cm2=1,033 krc/cm2=1,013 105 Ila

50.  Yro Takoe MpOM3BOIUTEIHLHOCTh Hacoca?

1.00BeM KXKUIKOCTH, BCaChIBAEMON HACOCOM B €/IMHUILY BPEMEHHU.

2.Macca XMJIKOCTH, IOJAHHON HACOCOM B HAIIOPHYIO €MKOCTb.

3.00beM KMIKOCTH, NOJAaBa€MOW HACOCOM B HarHeTarelbHBIA TPYOONPOBOJ B EIUHUILY
BpPEMEHH.

4.CymMa 00b€MOB KUAKOCTH, [10/1aBAEMOI B HAIIOPHYIO EMKOCTh U TEPSIEMOM Yepe3 CallbHUK
HAacoca U HeIJIOTHOCTHU B COEIMHEHUSX TPYOOIIPOBOJIOB.

51.  Kakoe u3 onpezeneHuil Haropa sBIsSETCS NPaBUIbHBIM?

1.Hanop Hacoca - ynenbHas sHeprus, cooduiaemas 1Kr. )HUIKOCTH B HACOCE U BbIpA)KEHHAs B
M CTO0JI0A TIEpeKaYMBAEMOMN KHUIKOCTH.

2.Hanmop Hacoca — ynembHas DSHeEprus, cooOllaeMass HacocoM eAMHuIEe o0beMa
MepEeKaYMBAEMOM )KUIKOCTH.

3.OT10 BBICOTA, HA KOTOPYIO MEPEKAYNBAIOT KUJIKOCTD.

4.9T10 BEeNMYMHA, paBHAs PA3HOCTH JAaBJICHUN B HAIOPHOW U IPUEMHOUN EMKOCTSIX.

52.  3aBHCHUT JIU HAIlOp HAcOCa OT IUNIOTHOCTU NepeKaunBaeMON KUIKOCTU?

1.3aBucur.

2.He 3aBucur.

3.He 3aBuCHT OT MJIOTHOCTH, HO 3aBUCHUT OT BSI3KOCTH MEPEKaYMBAEMON KHUIKOCTH.

4.3aBuCHUT NpU NEPEKAYNBAHNN KHUIKOCTHU TSDKEIIEE BOJBI.

53.  IIpousBeneHueM, KakWxX BEIWYHH BBIPAKACTCS IIOJIE3HAS MOIIHOCThH, CooOImaeMas
KUAKOCTH HACOCOM?

[IpousBeneHneM Hamopa Hacoca Ha MJIOTHOCTh NepeKaurBaeMOM )KUJIKOCTH.

IIponsBeneHneM Hanopa Hacoca Ha BECOBOM pacXoj JKUIKOCTH

IIpon3sBeneHneM Haropa Hacoca Ha €ro 00bEMHYIO ITPOU3BOAUTEIIBHOCTh

[IpousBeneHneM OO0BEMHOW NPOM3BOAUTEIHHOCTH Ha YAENbHBIM BeC IepeKaunBaeMon
KHUJIKOCTH

54.  Kakue noTepu y4UTHIBAIOTCA K.I1.J. HACOCA, U U3 KAKUX YACTHBIX K.II.Jl. OH COCTOUT?



1.YTeuku >kMIKOCTH U MEXaHUUECKHE IOTEPH HA TPEHHUE.

2.K.mm.1. Hacoca y4uThIBaeT, NOTEPU HA TPEHUE U HA MECTHBIE COIPOTUBIICHUS

3.K.m.1a. Hacoca yuuThIBaeT YTEUKH JKMJKOCTH, IIOTEPH HAopa ¥ INOTEPH Ha MEXAHUYECKOE
TpeHue B Hacoce. OH SABISETCS MPOU3BEACHUEM TpeX K.II.J.: 00beMHoro NV, ruapasiuueckoro nl” u
MEXaHUYECKOT0 NMEX

4.K.n.1. Hacoca npejcTaBiseT co0oil cyMMy 00beMHOT0, THAPABINYECKOTO0 U MEXaHUUECKOTO
K.IL.J

55.  Kak 3aBHcHUT BBICOTa BcCachblBaHHS Hacoca OT OapOMETPUYECKOro MaBJICHUS U
TEMIIEPATYPHI IEPEKAYNBAEMON KUAKOCTH?

1.He 3aBucur.

2.3aBHCHUT OT TEMIIEPATypPhI )KUIKOCTH, HO HE 3aBUCUT OT OApOMETPUUYECKOTO JIaBJICHHUS.

3.Bo3pacTaer ¢ ymeHblIeHHEM 0apOMETPUYECKOrO JaBJICHUS U MOBBIILICHUEM TEMIIEpaTyphl
MEePEKaYMBAEMOM )KUJIKOCTH.

4.YMeHbIIaeTcs NPy CHIKEHUU 0apOMETPUYECKOTO JABJICHUS U YBEIMYEHUU TEMIIepaTypbl
MEePEKaYMBAEMOM KUIKOCTH.

56.  3aBHCHT JIM BBICOTA BCAChIBAHMSI OT MOTEPh HAIMIOPa BO BCAChIBAIOLIEM TpyOompoBoe?

1.YBenuuuBaercs ¢ BO3pacTaHUEM IIOTEPh HAMOpa.

2.He 3aBucur.

3.3aBUCHT TOJIBKO OT IIOTEPh HAIIOpa Ha TPEHHUE.

57. K xakoMy THITy HACOCOB OTHOCATCS IEHTPOOEKHBIE HACOCHI?

1.K 006beMHBIM HacocaM, T.K. )KUJKOCTb BBITECHSIETCS M3 KOpIyca Hacoca B HarHETaTeJIbHbII
TpyOOIPOBO/I JIONAaTKaMH paboyero Kojieca Mpu ero BpalieHuu.

2.K omacTHBIM HacocaMm, B KOTOpPBIX JaBJICHHE CO3/aeTcs ILEHTPOOEKHON CUIION,
BO3HUKAIOIIEH B )KHIKOCTHU MPU BpallleHUU paboyero Koeca ¢ JOMacTIMU.

3.K crpyiiHbIM HacocaM, T.K. JAaBJIEHHE B 3THUX Hacocax CO3JIaeTCsl CTPYSIMH >KHMJIKOCTH,
JIBUKYIIMMECS OT OCHOBaHUS JIONATOK paboyero kojeca K ux nepudepun.

4.K oceBbIM HacocaM, MOCKOJIbKY >KMJIKOCTb B KOPITyCE€ LIEHTPOOEKHOTO Hacoca JIBUKETCS
napajielibHO OCH paboyero Kojieca.

58. Kakoit ocHOBHOU mMmapaMeTp LEHTPOOEKHOTO HAcoca OMPENESETCs C IMOMOIIBIO
OCHOBHOT'O YPaBHEHUS LIEHTPOOEKHBIX MaIInH Ditnepa?

1.Hamop Hacoca.

2.Teoperndeckasi IPOM3BOAUTEIBLHOCTD HACOCA.

3.ITorpebisiemMast MOIITHOCTh HACOCOM.

4.TeopeTndeckuii Hamop Hacoca MpH OECKOHEYHOM YHCJIIE JIONATOK pabouero Kojeca.

bnok 3 (Bnangets)

1. Cxema TOpU3OHTAIBHBIX OCATUTEIBHBIX KaMep Moka3aHa Ha puc. 1. [IpeumymiecTBo
OCaJIUTEeNIbHOM KaMepbl — MPOCTOTAa KOHCTPYKLHMH, Malo€ TUIPaBINYECKOE COMPOTUBIICHUE,
OTCYTCTBHE HW3HOCA, CIIOCOOHOCTHh MPOM3BOAWTH OYHCTKY Ta3a MPHU BBICOKUX 3albLICHHOCTIX H
TeMreparypax. Marepuaiom Al U3TOTOBICHHSI KaMep MOXET CIYKUTh KUPIHU4Y, OCTOH, CTalb,
JIEPEBO.

a —nojasi; 0 — ¢ BepTHUKaIbHBIMU NIeperopokaMu; | — 3anbuI€HHBIN ras;

Il — ounmiennsiii ra3; Il —meutb; 1 — kopmyc, 2 — OyHKep; 3 — WTyLep A yIATeHUS MbLUIY;

4 — IeperopoJku; 5 — BepTUKAJIbHbIE IEPETOPOIKU

Puc. 1. Cxembl TOpU30HTAIBHBIX NBUIEOCAAUTEIBHBIX KaMEP

CkopocTh Ta3a B JaHHBIX Kamepax oT 1,5 g0 2 m/c. Kamepsl npuroaHsl Ass yiaaBIWBaHUS
gactuil He MeHee 50 MkMm. Crenens ounctku He mpebinaer 40—50 %. Ilpu pabore ¢ XUMUYECKH
arpecCMBHBIMM Tra3aMH BHYTPEHHIOIO IOBEPXHOCTh Kamepbl 00palaThIBalOT CHEHHATbHBIM
NOKpbITUEM. Vcmonp3oBaHue Kamep JUIsl yJaBIMBaHUS B3pbIBO-, I0KapOONACHBIX IIBIIEH He
JIOITyCKaeTCsl.

Wcxonupie nanHbIE:

[TsimeocagurenpHas kamepa umeer ammHy L = 10 M, Beicory H = 1 M, mupuny B = 2 m.
Pacxon Bo3ngyxa uepes kamepy , INIOTHOCTb YacTHIL , BSI3KOCTh raza Ila-c,



PaccuuTaiite pazmep yacTull (MKM), YJIaBIHMBaeMbIX B Kamepe ¢ 3¢ pekTuBHOCTHIO 50%

Otser: MKM

2. TemnepaTypa BHYTpEHHEN NOBEPXHOCTH M30JIALIMU IJIOCKMX CTEHOK alrapara paBHa
120°C, a HapyxHo# noepxHocTH n3oysnuu paBHa 40°C. KoadumueHT TermooTjaun oT BHENTHEH
MOBEPXHOCTHU CTEHOK K OKpYyxkaromieii cpene pasHa 10 B1/(M2-K). Temnepatypa okpykaromei cpeisl
20 °C. OmnpenenuTh MNOTEPU TEIJIOTHI B OKPY)Kak cpeay ¢ IM2 MOBEpPXHOCTH, TEPMUUYECKOE
COIIPOTHBIICHUE B YCTAHOBUBIIMXCS YCJIOBUSAX M TOJIIMHY H3OJSAIMH, €cid ee KoddduuueHt
teronpoBoaHocTH paBeH 0,1 B1/(Mm-K). Kakyro temneparypy OyneT uMeTh Hapy>KHasi TOBEPXHOCTh
W30JSIIAHA, €CIM €€ TOJIIUHY YBeIWYUTh BABOe? IIpUHATH MOCTOSHHBIMU KO3(D(DUIIMEHTHI
TEIUIO0TIa4H U TEIIONPOBOAHOCTH.

3. B TemnmooOMenHoM ammapate KouAeHcupyercs 9500 Kr/gac HaCBIIIEHHOTO Tapa
OceH3071a 3a CYET OTBOJA TEIUIa Yepe3 CTEHKY BOAOW ¢ HadanbHOW Temmeparypor 10°C u KoHeUHOH
38°C. Temnora mapooOpa3oBanus OeH3oyia mipu pabounx ycnoBusx 394 kJx/kr. Koaddumment
teronepenayn cocrapiusier 520 Br/(M2-K), temneparypa kumnenumst O6enzona 80°C. Ompenenutb
pacxo]1 BOJBI M IIOBEPXHOCTH Teruionepenayn. IlotepsMu TermioTsl npeHedpeys.

4. B xonogmnbHuk TpeOyercs monath 2057 Kr/4ac a30THOW KHUCIOTBHI OT TEMIIEPaTypbl
105 mo Temmepatypsl 28°C. OxaxaeHue MPOU3BOJIUTCS BOJOM, MOCTYIAONIEH B XOJOAWIBHUK, C
temneparypoil 18°C m yxomameil u3 Hero ¢ temneparypol 25°C. TemnoeMKOCTb KHCIOTHI
2,940k /Ix/(kr-K). KoadduimenT TermmooTaaun: oT KUCIOTH K cTeHke ammapara 400 Bt/(m2-K), or
crenku ammapara K Boge 500 Bt/(M2-K). Cymma TepMHYECKHUX COMPOTHUBICHUH CTEHKU H
sarpszaenuit cocrapisieT 0,00136 M2-K/Bt. Onpenenuth pacxo] OXIaKIAI0ICH BOJBI H TPEOYEMYO
MOBEPXHOCTH TeIUIonepeaaun. TermnoBsIMU NOTEPSIMU TIPeHeOpeyb.

S. B koxxyxoTpyOuaTOM KMIISITUJIBHUKE B TPyOaxX KMUIIUT TOJyou rpu Temmneparype 110°C
U MEXTPYOHOM MPOCTPAHCTBE KOHJIEHCUPYETCs BOASHOM nap npu temmeparype 120°C. Onpenenutsb
MOBEPXHOCTh TEIUIONEpeadyd M pacxo]] 0Opa3yroIIuxcs MapoB TONIyosna (KI/4ac)io €Clid pacxoj
BOJSIHOTO Tapa cocTaBisier 468 kr/gac, ero yienbHas TemioTa napooOpazoBanus 2208 kJ[x/kr,
kodddurment Teronepenaun 495 Bt/(M2-K), yaenbHas termiora mapooOpasoBaHusi Toiryosia 362
k/[x/kr. TloTepu TEMIOTHI B OKPYXKAIOUIYI0 Cpedy MPHUHSITH paBHbIMH 4% OT MOJE3HOTO pacxoja
TEIUIOTHI.

6. OuncTka Ta30B OT MpHUMeceld MPOUCXOMUT B MLHUKIOHAX TMPU HAIUYUH ABYX
BUHTOOOPA3HBIX BUXPEBBIX MOTOKOB — BHEIIHETO M BHyTpeHHero (puc). Paamyc BHemrHero BHXps
COOTBETCTBYET PaJInyCy KOpITyca LUKIOHA, BHYTPEHHETO — PaJNYCy BBIXJIOMHOW TpyObl. BHemHuMit
BUXPh OIYCKAETCs BHHU3, 3aT€M IMMOBOPAYMBAETCS M MEPEXOIUT BO BHYTPEHHUN BHUXPh, TOJHUMASChH
BBEpPX.

1 — BxoaHOM natpy0oK; 2 — TpyOa BEIXJIONHAS; 3 — KOPIYC [IMKJIOHA; 4 — KOHYC;

5 — OTBEpCTHE MBUIEBBINYCKHOE; 6 — OyHKEp; 7 — 3aTBOP

Puc. Cxema nukiiona

B MomeHT nmoBoporta BHemHero BUXps Ha 180° MOSABISIIOTCS MHEPLMOHHBIE CHJIBI, KOTOPBIE
CHOCOOCTBYIOT BBIBOAY YJIOBJICHHOH MBUIM CO CTEHOK LUKJIOHAa B OyHKep. DTO OTHOCHUTCS K
IUKIOHAM CO CHHUPaJIbHBIM BXOJOM. [l LMKIOHOB C BHUHTOBBIM BXOJOM Tra3za OJMHOYHOTO
UCIIOJIHEHUS, YCTaHOBKA pACKPYYMBATEJIEH, B OTIENbHBIX CIy4asX, HPHUBOAUT K CHUKECHHIO
COIPOTUBIICHUS IIUKJIOHA.

JUI IIMKIOHOB NPHUHAT CIENYIOIIMNA ps BHYTpeHHUX auamerpos, mMm: 200, 300, 400, 500,
600, 700, 800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2400, 3000.

ByHkepbl IMKIOHOB HUMEIOT NMIMHIpUYecKyl0  (opmy aumamerpom 1,5D  mna
nunuHApudecknx U 1,2D st KOHMYecKuX IUKIOHOB. BpIcoTa NMIMHIpUYECKOW YacTH OyHKepa
cocrasiseT 0,8D.

WUcxonHble maHHBIE:

— 00bemM ounriaemoro raza Q=17 m3/c;

— BSI3KOCTH rasa npu pabodeit remmneparype p=22-10-6 Ilaec;

— BXxOoJiHas KoHIeHTparus nbiutin CBx=80 1/mM3;

— Tpedyemast 3pdekTuBHOCTL ouncTkH 1=0,75;

— IUIOTHOCTH Ta3a Mpu padouux ycioBusix pr=1,36 kr/m3;



— IUIOTHOCTH YacTul] pu=1650 kr/m3.

— tun nukinona [{H-15 6e3 ynutku;

— nquametp 1ukiioHa D=2400mm.

Omnpenenure 3¢p(HEeKTUBHOCTh OYUCTKH IIUKJIOHA (%)

7. [Tpubmmkennoe onpeneneHue 3G(HEKTUBHOCTH YIIaBIMBAHUS MBUTH B IIMKJIOHE MOKET
OBITH BBIMIOJHEHO C MOMOIIHI0 HOMOTPAaMMBI, pUC. 1, C y4eTOM TuIa IMKJIOHA, €ro AHaMeTpa,
TUIPABIMYECKOTO COMPOTUBIICHUS, CPEIHEro MEIMaHHOTrO pa3Mepa TMbUIM, €€ IUIOTHOCTH,
TEMIEPATYPhI CPEABI.

A) Onpenenuts 3¢ dextuBHOCTh 0uncTKH HukioHa JIMOT (B%) npu clieayromux yCIoBUsX:
ruapasianueckoe conporusienue 1000 Ila; cpennuil MeauaHHbI pasMep NbUIM 8 MKM; IJIOTHOCTb
nbu 3000 kr/M3; auametp nukiona 1000 mm; Temneparypa ouunniaemoro raza 400°C.

b) Onpenenuts, kakum OyJeT ruapaBindeckoe cornportusienue nukiona [{H-15y (8 I1a) mpu
CIEeNyIOIUX ycaoBusX: TpeOyemast 3pPexkTuBHOCTh ynaBnuBaHus € = 75%; cpenHuN MeaMaHHBIHN
pasmep meutn d50T = 8 MiM; iotHOCTh mEU p = 5000kr/M3; muamerp mukmoHa 1000 mw,
temriepatypa raza 400°C.

B) Ycranosnen nukion [{H-15. Paccuurtats 1nenecoodpa3HocTh NPUMEHEHUS IIMKIOHA TaKOU
MapKu MpHU JAHHBIX XapaKTePUCTHKAX ra3ombUIeBOr0 MOTOKA?

Hcxonubie nanHble:

0 KOJMYECTBO ouuIaemMoro raza — Q =17 (m3/c);

O TUIOTHOCTH Ta3a Mpu pabouux ycioBusx — 1t = 1,37(kr/m3);

0 BSI3KOCTB raza — M = 29,6x10-6(ITaxc);

0 IUIOTHOCTB YacTuIl buTH — 19 =1700(kr/™M3);

0 JUCTIEPCHBIN cocTaB MbUTH — d50 = §(MKM);

O BXOJIHas1 KOHIeHTparus mbuti — CBx = 10 (r/M3)

O TpeOyemas crereHb ounctku N=0,9.

8. Hapymienne 1eroCTHOCTH ... MOXKET SIBUTHCSI IPHYUHOW BO3MOYKHBIX TEMIIEPATYPHBIX
nedopMaruii Koprryca v, Kak clIeCTBHe, pa3repMeTH3aI|H armapaTa

9. Haiiti cCOOTBETCTBHE MEXKIY THIIOM PEAKTOpa M MPOTEKAIOIINM B HEM TIPOIIECcCe

-ainabaTUYeCKuil peakTop pubOpMUHT

-peakTop C pyOalKoil 1 MemaaKkon Ko(a3zHbIi mporecc

-peaKkTop C MCEeBAOOKMKEHHBIM CIIOEM KaTanu3aTopa KaTaJTUTHYECKUNA KPEKUHT

10.  JIns mepekauMBaHUS XWMUYECKH AKTHBHBIX M JICTKOBOCILIAMEHSIONINXCS BEIICCTB
HaXOJAT MPUMEHEHHE IEHTPOOEIKHBIE ... HACOCHI

11.  Ecam CTOSKM IUKIOHHBIX JJICMEHTOB B allllaparax C IICEBIOOXKMKCHHBIM CIIOEM
KaTajan3aTopa He MOTPY>KEHBI B CIION KaTalau3aTopa, TO Ha X KOHIIaX YCTaHABIHUBAIOT. ..

12.  HaiiTy COOTBETCTBUE MEXKY anmaparaMy U UX dKCIUTYyaTal[HOHHBIMH OCOOCHHOCTSIMH:

-pereHepaTop ¢ MceBI00KIKEHHBIM CIIOEM MIOJTHOE UCIIONb30BaHUE
KHCII0poJia

- PEaKTOp C MEIIATKOM repMeTHu3alvs Baja

- [IAKJIOHHBIC JIEMEHTBI oJiiepKaHne cTonba
Karajau3aTopa

- agnabaTHYECKUI PeaKTop peryaMpoBaHWE  TEMIEpaTypbl IO  BBICOTE€  CIIOS
Karajan3aTopa

13.  JIns npenoTBpanieHus MHTCHCHBHOTO M3HOCA ... B almaparax ¢ MCEBIA00KIKEHHBIM
CJIOEM KaTaJln3aTopa MpeaycMOTpeHa UX 3alUTa MPH MOMOIIHU MPOTEKTOPOB

a) CTEHOK KopITyca

0) KPUBOJIMHEHHBIX YYaCTKOB TPAHCTIOPTHBIX THHUMN

B) ra3zopacnpeieMTeIbHbIX PEeLIeTOK

14, B koxyxoTpyO4aToM TEMJIOOOMEHHHMKE KOHACHCHUPYIOTCS TMapbl aMMHaka MpH

temriepatype 30°C. Pacxon ammmaka 2200 kr/gac. Temnora konaencanmuu amvmuaka 1146 kJDx/kr.
Konzaencauus npousBoautcs Bojoi, kotopast HarpeBaercs or 10°C go 20°C. Onpenenuts pacxon
OXJIQXKJAIOLIEeH BOJbI M IOBEPXHOCTH TeIuIonepeaaun TeroooMennuka. KoagdunueHT remnmoornauun
al=2550 Br/(M2-K); a2=1800 Bt/(M2-K). Juamerp 1pyO 25x2. Tepmuueckoe COMPOTUBICHHE



3arpssHenuit crenok 0,0004 (M2-K)/Bt. Koaddunuent TemnonpoBoaHoct! creHok Tpyo 17,5 Br/(m-
K). [ToTepsimu Teruia npeHeOpeys.

15. B remnooOMeHHMKE TOBEepXHOCThIO 1,2 M2 HarpeBaercs 850 Kr/gac KHJIKOCTH OT
25°C nmo 55°C (temmoemkocth >kuakoctu 2 kJ[x/(kr-K). HarpeBanue mnpow3BOIuTCS ropsuei
KUAKOCTBIO ¢ TeruioeMKocThio 3 k/[x/(kr-K). HauanpHas temmeparypa ropsiaeit xuakoctu 85°C,
koHeuHas 55°C. HaliTu pacxoj HarpeBaromeld >KHIAKOCTH M KOI(D(PHUIIMEHT TEIIooTAaYu OT
HArpeBarolIeil KUIKOCTH K CTEHKE, eclii KOA((UIMEHT TEIUIOOTIAa4d OT CTEHKH K HarpeBaeMoi
)uakoctd paBeH 500 Bt/(M2-K). TepMuUYecKMM CONMPOTHUBICHUEM CTEHKH, MOTEPSMU TEIUIOTHI B
OKPYKAIOIIYIO CPEIly U BIUSHUEM TeMIIepaTyphl HA TEIUIOEMKOCTH KUAKOCTEH TPeHEeOpeyb.

16. B xoxyxoTpyOuaToM TEIUIOOOMEHHUKE KOHJCHCHPYIOTCS Mapbl OpraHU4ecKon
KUJKOCTH B KOIHYECTBE 766 Kr/gac Oe3 oXJakIeHHS KOHACcHcara. Teruiora mapooOpa3oBaHWs
)uakocty 394 kJx/kr. KonneHcanus mpou3BoaUTCs BOIOH, KoTopas HarpeBaercs ot 20°C ngo 40°C.
Koaddumument termonepenaun cocraBusier 223 Br/(M2-K); kosddumment Ttemnmoornaun ot
KOHJleHcupyromuxcss napoB Kk crenke 500 Br1/(M2-K), a ot crenkum k Bome 2000 Bt/(M2-K).
Ornpenenutb pacxo OXJIAXIAIONMIEH BOJbl U CPEAHIOI TOJIIMHY HAKUIIA HAa CTEHKaX TPYOOK, €cCiiu
kod(durmeHT TernonpopoaHocTy Hakumu 1B1/(M-K), a K03 hUIMEHT TeITonpoBOHOCTH CTAJU, U3
KOTOpOW H3roTOBIIeHBI TPyOKH 46,5 Bt/(M-K). TemmoeMKoCTh BOABI CUHTATh HE 3aBHCSIICH OT
temneparypsl. [lotepsamu Teria npeneOpeus. ToNMKMHY CTEHKH MPUHATH PAaBHOU 2MM.

17.  Omnpenenutb KOA(PPUIHMEHT TEMIOOTIAYM OT TOPH3OHTAIBHOW IUIMTHI, OOpAIICHHOM
TEIUIOOTIAIOIIEH MOBEPXHOCThIO KBEPXY, K OKPYXKAIOIIEMY CIIOKOHHOMY BO3AyXY. Pazmepbl minThI:
axb = 2x3m2. Temneparypa, nosepxHoctu winThl tct = 100 °C. Temneparypa Bo3ayxa tx =20 C.

18. B wmacnsnom ©Oake temmepatypa macia MC-20 moaaepKuBaeTcsi MOCTOSHHOW ¢
MOMOIIIBI0 TOPH3OHTAJIBHBIX obOorpeBaromux Tpyo naumamerpom d = 20 mm. Omnpenenutsb
KO3 (UIIMEHT TEIUIO0TAauM OT MOBEPXHOCTU TPYO K Macily, ecliu Temieparypa macia tkx = 60 C,
TeMriepatypa nosepxHoctu Tpyo tcr = 90 C. PaccTosiHue mMexay TpydaMu OTHOCHUTEIBHO BEJIHKO U
pacueT TeIIo0TAaur MOKHO MPOU3BOANTD, KaK JUIsl OAMHOYHOTO IUIHHIIPA.

DK3aMEeHaIlMOHHBIE BOIIPOCHI:

1. «IIpomecchl u anmapaTsl 3alMThl OKPYKAIOWIEH Cpelbl» Kak Hayka O 3aKOHOMEPHOCTSX,
crioco0ax M cpesicTBax NepepadOoTKU 3arpsA3HSIONINX BEIIECTB U SHEPTUU

2. T'noGanmpHble mpoOjemMbl  LUUBUIM3ALMU:  DHEPreTHYECKHe, JAeMorpaduyeckue,
IPO/IOBOJILCTBEHHBIE, PECYPCHbIE, TapHUKOBBIN 3(h(heKT, 030HOBBIE JBIPHI U JP.

3. XapakTepucTuka (GpU3MYECKOro 3arps3HEHUs OKpYXKaroIle cpeibl
. XapaKTepUCTUKa XMMHUYECKOTO 3arpA3HEHMS OKPYKAIOLIEH cpebl
. XapaKkTepucTuka OMOJIOrMUECKOro 3arps3HEHHs OKpPY KaIoLIei cpeabl
. Craguu X0351CTBEHHOIO Npoliecca
. 3akonsl KommoHepa
. PecypcHBIii TUKIT HCTIOIb30BAHUS PUPOAHBIX Oar 4eJI0BEKOM

9. ®opMBI yIpaBIICHHS OXPAaHOU OKPYKAOLIEH CpeJIbl

10. CanuTapHO-TUTMEHUYECKOE HOPMUPOBAHHE KAaUECTBA OKPYKAIOIEN CPE/IbI

11. Dxosornuyeckoe HOPMUPOBAHUE

12. PernamenTarnusi BBIOpOCOB 3arpsi3HEHU B aTMOChepy

13. PernmamenTarusi cOpOCOB 3arps3HSIIONTNX BEIIECTB B BOJAHBIC OOBEKTHI

14. JIBuky1ias cua mpoLeccoB 3aIUThI OKPYKAIOLIEH Cpelbl

15. Knaccuduxaiusi OCHOBHBIX TEXHOJOTMYECKUX MTPOLIECCOB 3aIIUThI OKPYXKAIOIIEH cpeibl

16. IlpuHUOMOBI ONTMMM3ALMM TEXHOJOTMYECKMX IIPOLECCOB 3alUTBHl  OKpYXKarolleu
MIPUPOTHOM Cpebl

17. TenmooOMeHHBIE MPOLECCHI: TEIIONPOBOJAHOCTh, KOHBEKLUS, TEIJIOBOE H3IIyuyeHHE,
KUIIEHUE, KOHJIEHCAIUs, BhITapUBaHHe

18. MaccooOMeHHBIE TpOLECCH: Maccolepeaaya, MaccooTJaya, MacCONPOBOAHOCTbD,
abcopO1us, aacopOIus, CyIIKa, SKCTPAKIIUS, MEMOPaHHBIC TTPOIIECCHI

19. Xumnueckue npoueccsl

20. buoxumMuueckue npouecchl

21. XapaKkTepuCTHKa BOIOTOIb30BAHUS M BOAOIIOTPEOICHUS
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22. Kpurepuu u nokasareiid KauecTBa BOJIbI

23. Kimaccudukanus mpuMeceid CTOYHBIX BOJ 1O (Da30BOMY U JUCTIEPCHOMY COCTaBY

24. Cxembl 000POTHOTO BOAOCHAOKEHHUS MPEIIPUATHS B CUCTEME 3alUThl BOJHBIX PECYpPCOB
OT 3arpsi3HeHUs

25. Oco0eHHOCTH BBIITYCKa IMPOU3BOJICTBEHHBIX CTOUHBIX BOJ] B TOPOJCKYIO KaHAIHU3ALIUIO

26. Pacuet npenenbHO-10IyCTUMBIX COPOCOB

27. BogooxpaHHbI€ 30HbBI

28. Kimaccudukanus METOI0B OUUCTKH CTOYHBIX BOJT

29. Anmapartsl a7 MEeXaHU4eCKOH ((pu3nuecKoi) OUMCTKH CTOUHBIX BOJ: JUIS MPOLIEKUBAHUS
U OTCTauBaHUsl, GUIBTPOBAHUS U THIPOLUKIOHUPOBAHUS CTOUHBIX BOJ

30. Anmapatel A8 XMMHYECKOM OYMCTKM CTOYHBIX BOA: JUISl HEUTpanu3aluu, OKUCICHMS,
o0e33apa)KuBaHusl CTOUYHBIX BOJ, OCAXJIEHHUS, dJECKTPOXMMHUUYECKOTO OKHCIEHUS U BOCCTAHOBJICHUS
3arpsI3HAOIIMX BELECTB

31. OO6opynoBanue i (U3MKO-XUMUYECKOW OYHMCTKM CTOYHBIX BOJ: KOAryJsiluH,
dnokymsium,  GiaoTtand W 3NeKTpodiIoTanuu, ancopOIMU, HOHHOIO OOMEHa, JKHUIKOCTHOU
9KCTPaKIUH, JEKTPOIUATN3a U MEMOPAHHBIX MPOIECCOB (00paTHBIN ocMOC, yabTpaduIbTparms)

32. Ob6opynoBanue i OHOJOTHYECKON (OMOXMMUYECKOW) OYUCTKH CTOYHBIX BOJ: -
Ouosyoruyeckas OYHCTKa CTOYHBIX BOJ| B ECTECTBEHHBIX YCIIOBHUSIX, -OMOJOTMYecKas OYHCTKA
CTOYHBIX BOJI B UCKYCCTBEHHBIX YCJIOBUSAX

33. VcTouHMKY 3arpsisHEHUs aTMOCc(epsl

34. Knaccudukanus MCTOYHUKOB 3arpsI3HEHHS

35. Pacuet paccenBaHus BpeIHbIX BellecTB B aTMocdepe. Pacdyer BEICOTHI TPYOBI

36. uBenTapu3anus BEIOPOCOB BpEIHBIX BemlecTB B atMochepy. Pacuer I1/]B

37. CanutapHO-3alUTHAS 30Ha

38. Kimaccudukamus METo0B OYUCTKH OTXO/SIINX Ta30B

39. Anmapatsl Ui CyXOi MEXaHWYEeCKOM OYUCTKU OTXOSIIMX ra3oB OT MBbUIK: OCaXKIEHUE
B3BEIIEHHBIX YacTUIl B IbUICOCATUTENbHBIX KaMmepaX, (UIbTPAlMOHHAs OYHCTKAa TIa3oB,
UKJIOHUPOBAHNE OTXOASIINX T'a30B, 3JIEKTPOPUILTPHI

40. Mokpble TBUICYJIOBUTENN: CKpPyOOEphl, KOaryasiliUOHHbIE U 0aprOOTaKHOIMEHHBIE
IbLICYJIOBUTEIH

41. TymaHnoynoBUTEIN

42. AGcopOLIMOHHBIE WM TPOMBIBHBIE METOJIbI OUUCTKH Ia30B (acopO1Ms U XeMocopO1ys)

43. Katanutuyeckue 1 TEpPMUUECKHE METO/Ibl OYMCTKH ra30B

MeToauuecKkue MaTepHuaJibl, XapaKTCPU3YIOIHUE NNPOLUCAYPbI OLICHUBAHUA

NuauBuayanbHbINA CEMECTPOBBIM PEUTHHT CTy/IeHTa (OPMUPYETCS Ha OCHOBE JACHCTBYIOLIETO
B BY3e Ilonoxenus "O mnpoBeaeHMM TEKYHIETO KOHTPOJISI YCIEBAEMOCTH M IPOMEXKYTOUHOU
aTTecTanuu ooyJaronuxcs'.

B Teuenue cemecTpa CTYAEHT MosydaeT Oayuibl yCIIEBA€MOCTH 32 BBIMIOJHEHHE BCEX BUIOB
y4eOHBIX MOPYUEHUH: MOCEIIEHUE JIEKIUM, BBIOJHEHUE MPAKTUYECKUX padoT, 3aliuTa KypcOBOMH
pabotel. Ilo uToram sK3aMeHa C Y4YeTOM HMHIMBUAYAJIbHOTO CEMECTPOBOIO PEMTHHIa CTYyJEHTa
BBICTABJISAETCSA SK3aMEHAIIMOHHAsA OLIEHKA.



MaxkcumanbsHast cymMmma 6auioB, Habupaemasi CTYACHTOM Mo JucuuiuiiHe pasHa 100.

OneHka
B
Oajutax

O1ieHKA 10 IIIKaJjie

O06ocHOBanue

Yposenw
chopmuposannocmu
KomnemeHnuuii

Boiee
80

«OTInYHO»

Conepxanne Kypca OCBOCHO
MOJTHOCTBIO, 06€3 TIPo0eoB,
HEO0OXO0IMMBIC TPAKTUICCKHIE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPHAIOM
c(OpMHPOBAHBI, BCE
MPEyCMOTPEHHBIE MPOTrPaMMOi
oOydeHust yueOHbIE 3aaHs
BBIITOJIHEHBI, KAYE€CTBO UX
BBIITOJHEHUS OI[CHEHO YUCIIOM
0ay10B, OJIM3KUM K MAaKCUMAJIbHOMY

Buvicoxuii yposens

66-80

«Xopouio»

Conep:kanue Kypca OCBOCHO
MTOJIHOCTBIO, 0€3 MpoOeoB,
HEKOTOPbIE MIPAKTUYECKHE HABBIKH
paboThl C OCBOEHHBIM MaTEPHUATIOM
copMUpPOBaHBI HEJOCTATOYHO, BCE
MPEyCMOTPEHHBIE IPOTPAMMOMA
oOyueHus: yueOHbIE 3aJaHUs
BBINIOJIHCHBI, KAUYECTBO BBIMOJTHECHUS
HY OJTHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM YHCIIOM 0aJlIoB,
HEKOTOPbIC BUIBI 3aJaHUI
BBITTOJIHEHBI C OIIMOKaMHU

IIpoosunymutii
ypoeeHb

50-65

«y,Z[OBJ'IeTBOpI/ITCJ'IBHO»

Copepxanue Kypca OCBOCHO
YaCTUYHO, HO NMPOOEbl HE HOCST
CYLIECTBEHHOI'O XapakKTepa,
HE00XOIMMBIE TIPAKTUIECKHE HABBIKA
paboThI ¢ OCBOEHHBIM MaTEPUAJIOM B
OCHOBHOM C()OpMHPOBAHBI,
OOJIBIIIMHCTBO MPETyCMOTPEHHBIX
porpaMMoii o0yueHus: yueOHbIX
3aJJaHU BBIITOJIHEHO, HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/1aHUH, BO3MOKHO,
coJiepKaT OIMOKH

Ilopozoeviit yposens

Memnee
50

«HCy,Z(OBJ]CTBOpI/ITCJIBHO»

Copaep:kaHue Kypca HE OCBOEHO,
HGO6XO)II/IMI)IG MPAKTUYCCKUC HABBIKU
paboThI He CHOPMHUPOBAHBI,
BBIITOJIHEHHBIC yqe6HLIe 3alaHUsA
coJiepKat rpyoble OMIMOKH

Komnemenyuu ne
cghopmuposanui

3. 3agaHus B TecTOBOI (popMe MO TUCHUILINHE
[Ipumeps! 3ananuit:
ArnmapaTel MOKpPOH OYMCTKH I'a30B HE UCIIOJIB3YIOTCS IS
- OXJIQX/IEHUs T'a30B
- abcopOmu

- agcopoumu

- NIBUICYJIaBIIMBAHUS

JIJ1s1 OYMCTKH Ta30B OT OKCUIOB a30Ta a0COPOIIMOHHBIM METOIOM ITPUMEHSIOT




- BOJIy, pacTBOPHI IIEJI0UYEH U COJIeH, CENIEKTUBHBIE COPOCHTHI

- METHO-aMMHAYHbIE PACTBOPHI, MEIb-aTFOMUHHUI-XJIOPUIHBIE PACTBOPBIL, KUIKUNA a30T

- BOAY, PaCTBOPBI KHCJIOT

- BOJY, U3BECTKOBBIC PACTBOPBI, TMJIPOKCH]l MarHus, KapOOHAT HATpUs aMMHUayHas BOa,
pacIuUIaBICHHBIE COIU

Pe3koe cHMKEeHHE CONPOTHUBIICHHSI B PYKAaBHBIX (PHIIBTPaX CBUACTEIBCTBYET O
- BBIXOJIE U3 CTPOSI MEXaHH3Ma BCTPSXUBAHUS

- 3a0uBKe (UIBTPOBAIBHOM TKaHU

- IEPETIOIHEHNU OYHKepa JUIs IIpreMa MbUI

- pa3pbIBe pyKaBa

MGTOI[, IIpHU KOTOPOM IMPOUCXOAUT IMPCBPAILICHHUC TOKCUYHBIX KOMIIOHCHTOB, COACPKAIIUXCA
B OTXOOAIIMX Ira3daxX, B HCTOKCHUYHBIC NJIM MEHEC TOKCHUYHBIC ITYTEM HX KOHTAKTa C KaTaJn3aTopOM
IIpr AO0CTATOYHBIX TEMIICpATypax — 3TO MCTOX ....... .......

VnaBpnuBaHue IIbUIN B MbUICOCAAUTCIIbHBIX KaME€paxX IMPOUCXOAUT 3a CUCT ....... CHJI

Ha npennpuatM  OCyIIECTBISETCA  TEXHOJOTMYECKMH  IMPOLECC  I[OMOJAa  CHIPbS.
TexHonoruueckass omepanus HOPOM3BOAUTCS B MenpHULE i1 nomoia. Ilpu stom o0BeM
3arps3HEHHOro Bo3ayxa cocramiser 0,35 m3/kr mponaykra. B "ac mpeanpusitue mpou3BOIUT TTOMOI
5,23 T CBIpBAL. ...

ITomubmin MEPEUCHb TCCTOBLIX SaHaHI/Iﬁ C YKa3aHUCM IIPABUJIbHBIX OTBETOB, PA3MCILCH B OaHke
BONPOCOB  Ha  HMH(OPMAIIMOHHO-00pa30BaTeIbHOM  TOpTaje  HMHCTUTYTa IO  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=1189&category=29451%2C26429&qbshowte
xt=0&recurse=0&recurse=1&showhidden=0

OLICHKa pPaCCUUTBIBACTCA KaK MPOUCHT MPABUJIIBHO BBIITOJIHECHHBIX TECTOBBIX 3a,Z[aHI/II>'I N3 ux
o0mIero yuca.



