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1. lleanb ocBOeHNSI AUCUUILIHHBI

Henp aucuuminHel: (HOpMUPOBAaHHE Yy CTYIAEHTOB COBPEMEHHOTO €CTECTBEHHOHAYYHOTO
OKOJIOTMYECKOTO MHPOBO33PEHUS M DKOJIOTMYECKOW KYJIbTYpbl, NPHOOpETEHUE 3HAHUU W
MPEeJICTaBICHUI 00 OCHOBHBIX 3arpsA3HUTENSAX U CIIOCO0aX 3alUThl OKPYKAIOIIEH CPellbl OT BPEIHOTO
BO3JICUCTBUS XO3AUCTBEHHOW MAESTEILHOCTH YEJIOBEKa, a TAaKXe KYJIbTUBHUPOBAHHUE Yy CTYIEHTOB
MpEJICTAaBICHUI O Mpolleccax M allaparax 3alluThl OKpY)Kalolled cpelbl KaK COCTaBHOM YacTH
TEXHOJIOTMYECKOI0 IIpoLecca MPUPOAOII0JIb30BAHNUS.

OcHoBHbIE 33241 AUCHUTIINHBIL:

- MpUOOpETEeHHE TEOPETUYECKUX 3HAHHMHA O MPOIeccax, MPOUCXOASIIUX Ipu 00pa3oBaHUU
TBEP/bIX, FA3000pa3HbIX U KHUAKUX OTXOJIOB, a TAKXKE MPU UX 00€3BPEKUBAHUY;

- U3y4YCHHE U KJIACCU(PUKAIMS METOIOB OYMCTKH 3TUX OTXOOB;

- moa0op U pacyeT 000PYIOBaHUS ISl 3AIIUTHI OKPYXKAIOUIEH cpebl OT 3arpsi3HEHUS;

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

- O3HAKOMJICHHE C HAyYHBIMH OCHOBaMH pPa3pabOTKH TEXHOJOTHYECKHX CXEM 3alllUThI
OKpYKaroIllen CpeIbl.

2. Mecro mucuumiannsl B crpykrype OIIOII BO
I/IsyquI/Ie JUCHUITIIMHBI «CucreMnbl 3alllUTBhI CPEIbl o0UTaHUI» 6a3preTc51 Ha CJICOAYIOHIUX
nucuuruHax: «duzukay, «Xumusa», «konorus», «ODU3NKO-XUMHUUYECKHUE TPOIECCHI B TEXHOCHEPE»
u 1p. 3HaHHUS H YMCHHS, IHOJYUYCHHBIC B XOAC OCBOCHUA IUCHUIUIUHBI ABJIAKOTCA OCHOBOM JJIA
Harnucanus 0aKajxaBpCKO paboTHI.

3. Ilnanupyembie pe3yabTAaThl 00y4YeHHsI M0 IMCHUIIINHE
[Inanupyemble pe3yapTaTbl OOY4YEHMsI MO IUCLUIUIMHE, COOTHECEHHbIE C IUIAHUPYEMBIMHU
pesynbratamu ocBoeHust OIIOII (koMneTeHIUAMEI U HHANKATOPAMU JTOCTHXKEHUSI KOMIIETSHIIUN )

[TnarnpyemMsble pe3yapTaTbl 00yUIEHUs 10 AUCIUIUTNHE, B
COOTBETCTBHH C HHIUKATOPOM JIOCTHKEHUSI KOMIICTEHINN

dopMupyemsle

KOMIICTCHI MU (KO AUMCHOBaAHHUC OLICHOYHOI'O
, H

OCHOBBIBAsICh Ha
HpI/IHL[I/IHaX
KYJIBTYPBI
0€30I1aCHOCTH U
KOHLIEIIUY PUCK-
OPHEHTHPOBAHHOTO
MBIIIIIEHHNS,;

OKpYy>Karouieil cpeipl,

OTacHBIX (haKTOPOB Ha
YeJI0BEeKa U MPUPOTHYIO
Cpemy, METO/IBI 3aIUTHI OT
HHUX

CHUCTEMaMH 3aIlUThI CPEJIbI
obutanus (OIIK-2.1)
YMETh OlEHUBATh OCHOBHBIC
TexHoc(hepHbIe OTTACHOCTH,
UX CBOICTBa U
XapaKTePUCTHUKH, XapaKTep
BO3JIEHCTBUS IPUPOIHYIO
cpeny, METO/IbI 3aIlUThI OT
Hux (OITK-2.1)

OIIK-2.3 Upentudumnupyer
OCHOBHBIE OITACHOCTHU CPEIbI
o0HTaHHMs YeJIOBEKA,
OLICHWBAET PUCK UX
peanu3aiyy, BEIOUpaeT
METO/IbI 3aIUTHI OT
OTTaCHOCTH U CTIOCOOBI
obecrieueHn KOM(POPTHBIX
yCIOBUH
XKU3HEACATCIBHOCTH

3HaTh OCHOBHBIC TIOHATHS U
ONpe/IeNICHUs CBSA3aHHbIE
CUCTEMaMH 3alllUThl CPeIbl
obutanus (OI1K-2.3)
3HaTh OCHOBHBIE
MEPOTIPUSTHS 110 3aIIUTE
OKpY>Karoliei cpeibl OT
3arpsizaeHus (OIIK-2.3)
YMETh HICHTUDHUITUPOBATH
OCHOBHBIE OMACHOCTH CPEIIBI
00UTaHUS YEIIOBEKa,
OLICHUBAET PUCK UX
peanu3aiuy, BRIOHpaeT
METO/IbI 3aIIUTHI OT

coJiep>KaHue Wupnkatop TOCTHXKEHUS Pesynbratel 00ydeHus mo cpencTBa
KOMIICTEHIINH) KOMITCTCHITUN JACLMILINHE
OIIK-2 Criocoben OIIK-2.1 OuenuBaet 3HaTh OCHOBHBIE TTIOHATHS U TECT
obecrneurBaTh OCHOBHEIC TeXHOC(]epHbIe OTIpeIeIICHUS CBSI3aHHBIC C
0e30I1aCHOCTh OIIACHOCTH, MX CBOMCTBA M BOIIPOCAMU COXPaHEHUS U
YyeJ0BEeKa U XapaKTePUCTHKH, XapaKTep 0e30MaCHOCTH OKpY Karomen
COXpaHEHHE BO3ICHCTBUS BPSIHBIX MIPUPOIHON Cpebl,




OTIACHOCTH U CIIOCOOBI
obecrieueHnst KOM(pOPTHBIX
yCIOBUMN
xuzneaestensHocTH (OITK-
2.3)

IK-1 Crocoben
pa3pabartbiBaTh
MPOCKTHO-
KOHCTPYKTOPCKHE
PEIICHHUS 10 3alUTe
YeroBeKa u
OKpY’KaroLei cpeabl
OT BO3JIEMCTBUN
TEXHOTEHHOTO
XapakTepa

I1K-1.3 Pa3zpabarsiBaet
MIPOEKTHO-KOHCTPYKTOPCKHUE
peLIeHus 110 3aIuTe
OKpY>Karouiei cpebl

BJIAJIETh HABBIKAMH
pa3paboTKU MPOCKTHO-
KOHCTPYKTOPCKUX PELICHHI
T0 3aIIUATE OKPYKAOIICH
cpenst (IIK-1.3)

TECT




4. CTpyKTYypa H coepkaHne TUCHUILTHHbBI
OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 8 3aU€THBIX eMHUIL, 288 JacoB.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHs 6a30B0or0 00pazoBaHms: CpeiHee odIee.

Cpoxk 00yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonTakTHas pabdora
O6yLIaI-OH_II/IXCH C IeAarorut4ycCKum
paboTHUKOM Dopma
TEKYIIEro
KOHTPOJIS
yCIICBAEMOCTH
(10 HemenaM
cemecTpa),
¢dopma
MIPOMEXKYTOUYHOMN
arrecTanuu(Io
cemMecTpam)

Pa3 cJI (TCMa HNCIHUITIINHBI
i nen ( ) auciy

CemecTtp
CamocTosiTenpHas padoTa

Jlexun
JlaboparopHbie pabOTHI
KonTtposbabie paboTh
KII/KP
Koncynpranus
Kountposnb

™ | TIpakTuueckue 3aHATHSL

2 3 TECTUPOBAHUE

1 OO01111e cBeIeHUS O 7| 2
TEXHOJIOTMYECKHUX
poIeccax 3anuThl
OKpYKaroIen cpeibl

2 OcCHOBHBIE METOIBI U 7 |14 ] 10 56 TecTHpOBaHHE
anmnaparbl OUUCTKU
OTXOJSAIIUX Ia30B OT
a’po3oJieit

3 OcCHOBHBIE TIPOLIECCHI U 718 | 4 22,35 TecTHpOBaHHe
anmnapaTthl OYUCTKH
MMPOMBIINIJICHHBIX BBI6pOCOB
OT TOKCUYHBIX Ta30BBIX
npuMecen

Bcero 3a cemectp 144 | 24 | 16 2,4 10,25 (101,35 3au.

4 OCHOBHBIE METO/IBI U & [ 16|16 52,4 TecTHpoBaHHe
anmnapaTbl OYUCTKH CTOYHBIX
BO/JI OT 3arpsA3HEHMs

Bcero 3a cemectp 144 | 16 | 16 + 36 (235 52,4 DK3.(53,65)

Hroro 288 | 40 | 32 6 | 2,6 | 153,75 53,65




4.1.2. Conepxkanue TUCHUILTHHBI

4.1.2.1. llepevyensb Jekuni
Cemectp 7
Pa3zoen 1. Obwue céedenus 0 mexHon02u4ecKux npoyeccax 3auumsl OKpyscarouel cpeovl
Jlexnus 1.

OOm1ast XxapaKTEepUCTHKA METOJIOB U CPEICTB 3aIIUTHI cpebl oouTanus. Knaccudukamnus
9KOOHMO3aIUTHON TeXHUKH. OCHOBHBIE IPUHIIUIIBI BIOOPA U IPUMEHEHUS CPEACTB 3aILUTHI.
OcHOBHBIE TIOKa3aTeNH, HEOOXOIUMBIE JUIS TPOSKTUPOBAHUS U BBIOOPA CHCTEMBI 3alIUTHI (2 Yaca).
Paszoen 2. Ocnognvie memoovl u annapamol 04UCMKU OMXOOAUUX 2A308 OM A3PO30Jiell
Jlexknus 2.

Krnaccudukanus MeTo10B U armaparoB Ui OYUCTKH a3po30jieid. XapaKTepUCTUKU CUCTEM
nbiieynasauBanus. O0opyI0BaHKeE 7 MBUICYIaBIMBAHUS: BUICOCAUTEIbHBIC KAMEPHI;
WHEPLHUOHHBIC BLICYJIOBUTENHU. TeopeTuueckre OCHOBBI OTJEJICHHUS MbUTH B TPAaBUTAIIMOHHBIX
IbUICYJIOBUTENSAX. D((HEKTUBHOCTD YIABIUBAHUS MBLUIH B MBUICOCAAUTEIBHBIX KaMepax U X
npuMeHeHnue. TeopeTnyeckrue OCHOBBI MbUICYIABIUBAHUS B MHEPLIMOHHBIX MbUICYIOBUTEINAX (2
qaca).

Jlexnus 3.

Huknonusle nbuieynoBuTend. KOHCTpYKIIMY POMBIIITIEHHBIX LIMKJIOHOB: LIUKJIOHBI
HUNOTI a3; nuknonst CUOT; uukinonst BHHUUOT; 6arapeiinbie HUKIOHBI (MYJIbTULIUKIOHBI).
KoHcTpyKTHBHBIE 0COOEHHOCTH LIUKJIOHOB (2 yaca).

Jlexnus 4.

@unbTpel. Mexanu3Mm u Teopus npouecca GpuiabTpoBanus. Tuel GUIBTPOB M PUIBTPYIOLINX
MaTepuanoB. BonokHucTeie GUIBTPHI, KX TUIIBI, JOCTOMHCTBA U HEOCTATKU, IPUMEHEeHUe. Bo3-
nynrable GUIbTPBI UX KiIaccuuKanus u TUNBL. Bo3ayniaeie GUiabTpel TOHKOK OYHCTKH (2 Yaca).
Jlekuus 5.

®U3NYECKUE OCHOBBI U TEOPHSI MOKPOM OYMCTKH ra3oB. [[0BEpXHOCTh KOHTAKTa,
TUAPOIMHAMUKA MY3BIPHKOB, Kamenb U IeHKH. Ocax/IeHre B3BEIIEHHBIX YaCTUIl U3 Ta30BOW CTPYH
B IIy3bIpbKax U Ha Karisx. [IpermyliecTBa 1 HEAOCTATKU METOJ]a MOKPOTO MbLICYIaBIUBAHHUS.
Knaccudukanus u o0CHOBHbIE XapaKTEPUCTUKH PACHBUISIONINX U OPOCUTEIBHBIX YCTPOIMCTB (2 yaca).
Jlekumus 6.

Tunsl, KOHCTPYKIIMK U OCHOBBI METO/IOB pacueTa MOKPBIX IblieynoBurenei. [lonsie
dbopcyHouHbBIEe CKpYOOEphl, KOHCTPYKIUS U 3)PEKTUBHOCTD NbUIeyIaBauBanus. LleHTpoOekHbIe
razonpomsiBareian. Opolaemble UKIOHBI ¢ BOASHOMN IuieHKoi. CkopocTHble mpoMeiBatenu CUOT.
[Tennsie ckpy0OepsI (2 yaca).

Jlekuus 7.

["azonmpomeiBaTenu yapHO-uHEPIUOHHOTO AeiicTBusA. Ckpy0oeps! Jlotnsa. Mexannueckue
ra3onpoMbIBaTeNH, UX Knaccudukanus. CKOpoCTHbIE ra3olpoMbIBaTeNn (ckpyooeps Bentypn).
Teopernueckre OCHOBHI MbLIEYIaBIUBaHus B ckpyOOepe Bentypu. Konctpykuus ckpy0oepoB
Bentypu. I'mapasnuueckoe conpoTuBiieHHe ckpyooepoB Bentypu (2 vaca).

Jleknus 8.

OnexrpodunbTpel. Guznyeckre OCHOBBI AIEKTPUUYECKON OYMCTKU ra30B. THIIBI
ANIEKTPOPUIBTPOB, KOHCTPYKLIUU CYXUX U MOKPBIX 31eKTpoduibTpoB. [logbop u pacuer
ANEeKTPOPUIBTPOB (2 yaca).

Paszoen 3. Ocnognvie npoyeccwl u annapamsi 0YUCMKU NPOMBIULIEHHBIX 8b10POCO8 O MOKCUYHBIX
2a308blX npumecel
Jleknus 9.

Knaccugukanus npoieccoB OUMCTKH Ia30BbIX BEIOPOCOB. MeTO/IbI U CpeiCTBA OUUCTKU
BBIOPOCOB OT ra3000pa3HBIX MpuMeceit. BeiOOp BapuaHTOB ra3004nCTKH (2 Yaca).

Jlexnus 10.

AOGCopOLMOHHBIE METO/IbI OUUCTKH ra30oB. XapakTepucTuka abcopOoeHToB. TexHonorus
abCcopOLIMOHHOM OYMCTKU MPOMBIIIIEHHBIX BHIOPOCOB. KOHCTpYKIIMK M IPUHLIUT IeHCTBUS
abcopOepoB. MexaHu3M U Teopus mpoiiecca puzndeckoi abcopOoIuu. YpaBHEHUE PaBHOBECHUS
mMexay ¢azamu. Perenepanus copdbenTos (2 vaca).



Jleknus 11.

Y cTaHOBKHM TepMOOOE3BPEKUBAHUSI TA30BBIX BEIOPOCOB. [IpUHITUIIBI PACUETOB YCTAaHOBOK
TepMooOe3BpekUBaHus (2 yaca).

Jlexknus 12.

MeTtop1 00€3BpEKMBaHUS Ta30BBIX BBIOPOCOB aBTOMOOUIILHOTO TpaHcnopTa. CHUKEHHE
BbIOPOCOB ABUraTesel BHYTpEHHEro cropanusi. HeliTpanuzalus BbIXJIONOB ABUraTeNlel BHYTPEHHETO
cropanus. YJ1aBlIMBaHUE a3p030Jied, BRIOPAChIBAEMBIX AU3EJIbHBIM JIBUraTeneM (2 vaca).

Cemectp 8
Paszoen 4. Ocnognvie memoovl u annapamol OYUCMKU CIMOYHBIX 800 OM 3A2PA3HEHUS
Jlexnus 13.

Cucremsl 3amuThl ruapocdepsl. Knaccudukanys METOI0B U anapaToB 3alUThI
rUIpocdEpPhl U X OCHOBHBIE XapaKTEepUCTHKH. OCHOBHBIE XapaKTEPUCTUKHU alapaToB 3aIlUThI
ruapocdepsl. MexaHuueckasi OUMCTKa CTOYHBIX BOJI OT HEPACTBOPUMBIX 3arpsisHeHud. CoopyxKeHHs
NEPBUYHON 00paOOTKM CTOYHBIX BOJ: YCPEIHUTEINH; pelIeTKH (2 Jaca).

Jlexuus 14.

Anmapatsl 415 OCaXACHUs IPUMeECEN U3 cTOUHBIX BoA. [IpolLiexuBanue u oTcTanBaHue.
KoHcTpyKIIMy OTCTOMHHUKOB, TIECKOJIOBOK M OCBETIIUTENICH BOIBI (2 yaca).

Jlekuus 15.

Konctpykuuu HedTenoByiek: rOpu30HTAIBHBIX, MHOTOSIPYCHBIX (TOHKOCIIOMHBIX).
KoHCTpyKIIMy ¥ mpuHIUNI padoThl THAPOIUKIOHOB. LlenTpudyru. KunkocTable cemapaTopsl (2
Jaca).

Jlekuus 16.

OunbrpoBanue. Knaccudukanus ¢punbrpos. Konctpykuuu GuibTpoB Al OUUCTKU BOJBIL.
3epHHCTHIC, IECYaHbIC, 1 CeTYaThIe PMIIBTPHI, UX KOHCTPYKIHSA U pacueT. Perenepanus GpuiabTpoB.
Hanopusie GunbTpbl, GUIBTPHI C MOTMMEPHON IJIaBarOMIeH 3arpy3koil. @UIbTpOBaHKE Yepe3 CIoU
ocajka. beitoBbie PuiIbTphl. PU3UKO-XUMUYECKAsi OYMCTKA BOJI OT HEPACTBOPUMBIX 3arpsi3HEHUM.
Koarymsuus u pnoxynsius. Teoperndeckue ocHOBBI porieccoB. KOHCTpyKIIMM cMecuTenei:
MIEPETOPOIOUHBIX, IBIPUYATHIX, HIAHOOBBIX BEPTUKATBHBIX U MEXAaHUYECKUX C MPOMNEUICPHBIMU WIIH
JonacTHeIMU Memtankamu. CoopyKeHHUs KoaryaupoBaHus (2 yaca).

Jlekuus 17.

dnoTaMoOHHBIE YCTaHOBKU. PaciipocTpaHeHHbIe METOIbI (PIIOTAlMK C BBIIETICHHEM BO3TyXa
W3 pacTBOpa: BaKyyMHasi, HaropHasi, spaudTHas draotamuu. CymHOCTh poiieccoB. Diotanus ¢
MEXAHUYECKUM AMCIIEPIrUpOBaHueEM Bo3yxa. CylHOCTb npoueccoB. KOHCTpyKIIMM yCTaHOBOK.
®dnoTanus ¢ nmoaayeil Bo3ayxa yepes MopucTele MaTepuaibl. buonornueckas u XumMuyeckas
dnoramus (2 gaca).

Jlexuus 18.

Copb6uroHHast 1 HOHOOOMEHHAast OUMCTKA CTOYHBIX BOJ. CyIIHOCTh METOJIOB M TEXHOJIOTHUS
OYMCTKU. THUIBI M BUIBI HOHOOOMEHHBIX cMOJI. MeTo/bl pereHepaluu HOHOOOMEHHBIX CMOJ.
KoHcTpyKkiinu HOHOOOMEHHBIX yCTaHOBOK. OUUCTKa CTOYHBIX BOA 00paTHBIM ocMocoM. CyIIHOCTb
METO/1a U TEXHOJIOTHS OUYMCTKH (2 "aca).

Jekmusa 19.

DNEKTPOXUMHUECKUE METO/Ibl OUUCTKH CTOUHBIX BOJ. CyIIHOCTH 3JIE€KTPOXUMHUECKOMN
OUMCTKHU, TPUHIUITHATbHAS TEXHOJIOTHYECKast CXeMa. DIEKTPOXUMUYECKIE METOIbI TepepadoTKu
BBICOKOKOHIIEHTPUPOBAHHBIX CTOUHBIX BOJ. DiekTpoauanu3. CylHOCTh METOAa U KOHCTPYKLIUN
IIEKTPOJNAIN3HBIX YCTAHOBOK (2 yaca).

Jlexnus 20.

XuMudeckasi O4YMCTKa CTOUHBIX BOJI. Y CTAHOBKH JJIs1 HEUTpaIU3allui CTOYHBIX BOJ. MeTo bl
HelTpanuzanun. CyTh mporeccoB. bruosornyeckas o4ncTka CTOUHbIX BOJ. CynHOCTh MeTo1a. Bubl
OakTepuil 1 MUKPOOPTaHU3MOB, PUMEHSIEMbIC B OMOJIOTHYECKON OUMCTKE. AKTUBHBINA UJI.
VYerpoiicTBa M COOPYKEHUS OMOJIOTHIECKON OYUCTKH. ApOTeHKH. [IpuHIIMT pacueTa a3pOTEHKOB.
CxeMbI OYHCTKH CTOYHBIX BOJ B adpoTeHKaX. KOHCTPYKIMs adpOTEHKOB, MIPUHIIUI UX PaOOTHI U
Pa3HOBHIHOCTH (2 yaca).



4.1.2.2. IlepeyeHb NPAKTHYECKUX 3AHATHH

Cemectp 7
Paszoen 1. Obwue ceedenus 0 mexHonr02UUECKUX NPOYECcax 3aujumsl OKpyicaiouel cpedsl
IpakTnyeckoe 3ansitue 1

Opranu3zanus ABMKEHUS ra30B. TeXHOJIOrMYECKas cXxema MbuierazoouucTku. [lapameTpsl u
CTPYKTypa IpOEKTUPYEMOil TexHoJorndeckoii cxemsl. [logdop nmodyaurens ABmxeHus rasa (2 yaca).
Pa3zoen 2. Ocnosnvle memoowl u annapamsi 0UUCMKU OMXOOAWUX 24308 OM AIPO30Jiell
IIpakTnyeckoe 3ansiTue 2

TexHOoIOrMYECKH pacyeT annapaToB JJIs YIaBIUBAHUS MBLUTH 1101 ACHCTBUEM CHIIBI TSKECTH.
Pacuer nputeocaguTenbHOM Kamepsl (2 yaca).
IIpakTHyeckoe 3ansTHE 3

Pacuer nmopucThix MeTaIIIM4EeCKUX (GUIBTPOB JJIS1 OYMCTKU BRIOPOCOB OT IbLIH (2 yaca).
IIpakTnyeckoe 3ansTHe 4

Pacuer ckpy60epa u dpopcynku (2 qaca).
IIpakTHyeckoe 3aHsATHE 5

Pacuet u Bb160Op ra3oBbIxX (GUILTPOB (2 Haca).
IIpakTnyeckoe 3ansiTue 6

Pacuer u BBIOOD 351ekTpOodUIbTpa (2 Yaca).
Paszoen 3. Ocnognvie npoyeccwl u annapamsl 04UCMKU NPOMBIULLIEHHBIX 8b10POCO8 OM MOKCUUHBIX
2a308b1X npumecel
IIpakTHyeckoe 3ansitue 7

Pacuer nporuieccoB u anmnaparoB ajcopOuuu ra3o. Pacyer agcopbepoB mepuoanueckoro
nercTBus (2 gaca).
IIpakTnyeckoe 3ansaTue 8

Pacuer nporieccoB u anmaparoB ajcopOiuu ra3oB. Pacyer abcopOIMOHHOM KOJIOHHEI (2
Jaca).
Cemectp 8
Paszoen 4. Ocnoénvie memoovl u annapamul O4UCMKU CIOYHBIX 800 OM 3A2PA3HEHUSA
IIpakTHyeckoe 3ansaTHE 9

TexHoIOrHUYECKUH pacyeT anmnapaToB MEXaHMYECKOM OYMCTKU CTOYHBIX BoA. Pacyer
MEeCKOJIOBKH M OTCTOMHHUKOB (2 yaca).
IIpakTyeckoe 3ansaTue 10

TexHOMOornyecknii 1 KOHCTPYKTUBHBIA pacdeT TOHKOCIOMHBIX OTCTOMHUKOB MEPUOAUIECKOTO
nerctBus (2 yaca).
IIpakTnyeckoe 3ansiTue 11

Paznenenue ®uIKOCTb-TBEPOE TENIO HEHTPUPYrUpoBaHUueM. TeXHOIOTHUECKUH 1
KOHCTPYKTUBHBIN pacueT neHTpudyr (2 gaca).
IIpakTHyeckoe 3ansaTue 12

OuibTpanys CTOYHBIX BOJ. Pacuer 3epHHUCTHIX GUILTPOB (2 Haca).
IIpakTyeckoe 3ansaTue 13

doTanroHHas OYMCTKA CTOYHBIX BOJ (2 yaca).
IIpakTH4eckoe 3ansaTue 14

DKCTpaKLMOHHBIN MPOIECC OUUCTKH CTOUHBIX BOA. Pacuer BepTHKanbHOIO SKCTpakTopa (2
qaca).
IIpakTHyeckoe 3ansaTue 15

DNEeKTPOXMMHYECKasi OUMCTKA CTOUHBIX BOJ. PacueT anexkTpokoarynaropa (2 yaca).
IIpakTHyeckoe 3ansitue 16

bruoxummnueckast o4McTKa CTOYHBIX BOJI. Pacyer asporenka (2 yaca).

4.1.2.3. [lepeueHb 1a00pPaTOPHBIX PadOT
He mnanupyercs.



4.1.2.4. IlepeyeHb TeM U y4eOHO-METOAUYECKOE 00eceueHre CAMOCTOATEIbHOI

padoThI

[lepedyeHb TeM, BBIHECEHHBIX Ha CAMOCTOSATENBHOE U3YUYEHUE:
1. IlpodunakTuueckoe HaNpaBICHUE 3AIUTHl aTMOC(EPHI.
2. CymHoOCTh paiuKaIbHOIO HANPaBJIEHUS 3alUThl aTMOC(hEpHI.
3. Kimaccuduxaryst METOJI0B M TEXHHYECKUX CPEACTB OYMCTKH OT MBLIETa30BBIX BEIOPOCOB.
4. CynHOoCTh MEXaHUUYECKOTO YIaBJIMBaHuA Nbud. Yucio PeitHonbaca.
5. Cxembl Hambosiee 4acTO MPUMEHSIEMBIX allapaToB TPaBUTAMOHHOTO neiicTBus. [IpuHuIMn ux
paboTHI.
6. CymiHoCTh mporecca CyXOd MBUICOYHUCTKH IEHTPOOSKHBIMU OCAJAUTEISIMU C TaHTCHIIMATbHBIM
BBOJIOM ra3a. KoHcTpykuuu u paboTta npUMeHseMbIX alapaToB.
7. llpomecc cyXxoil TBUICOYHCTKH LEHTPOOSKHBIMH OCAJUTEISIMH C OCEBBIM BBOJOM Ta3a.
Konctpykiuu 1 paboTa NpUMEHsSIEMBIX alaparos.
8. CymHocTb mporecca puinbTpoBanus. Buasl o6opynoBanus. Buasl GuibTpoBalIbHBIX MaTepHAaJIOB.
9. CyuHocTb npouecca MOKpO OUHMCTKH ra30B OT a3pO30JIbHBIX 3arpsA3HUTEINIEH.
10. I'pynnel IpUMeEHsSIEMBIX alapaToB TP MOKPOW OUYHCTKE ra3oB.
11. IocTOMHCTBA 1 HEJIOCTATKH AIapaTOB MOKPOH MbUICOYHCTKH.
12. CymHocTb Ipoliecca Koarysisiuuu. Buasl koarymsiuu.
13. CymHocTh mpolecca O4YHUCTKU Ta3oB (uiabTpoBaHueM ((uibTpalnus ra3zoB uepe3 MOPUCTYIO
NIEPETOPOJIKY, TKAHEBbIE (PMIIBTPBI, BOJIOKHUCTBIE U 3€PHUCTBIE (PUIBTPBI, PUIBTPBI C KECT-KUMHU
HOPHUCTBIMU [IEPErOPOAKAMH).
14. MexaHu3Mbl B3aWMOJICHCTBHS TBUIEBOM YACTHIBI C TBEPABIM DIIEMEHTOM (HIBTPYIOIIETO
MmarepHaa.
15. Knaccudukanus u cymHoCTs METOI0B OYHCTKU (PHIIBTPOBAIBHOM TKAHH.
16. [Iporiecc OUUCTKH ra3oB 3NEKTPOPUIBTPAMH.
17. Knaccuduxarus 3nexktpoduinbTpoB. OCHOBHBIC 3JIEMEHTHI 3JICKTPO(QUIBTPOB.
18. Ctaauu mporecca 31eKTpoQUIbTAIIH.
19. Knaccudukanus 1 CynmHoCTh METOI0B OYHCTKY Ta30B OT XUMUYECKUX 3arPsS3HUTEICH.
20. CymHocTh abcopOuuM >KuAKUM noriaotuteneM. [Ipumepsl npumenenus Metona. Konctpykuuu
IPUMEHSIEMBIX aIllapaToB.
21. CymHocTh mporecca aacopOLUuu TBEpAbIM MorjotuteneM. llpumepsl NMpuUMEHEHUs MeToja.
KoncTpykuuu agcopOepos.
22. CyniHoCTb OKHMCIIUTENBHBIX METOJ0B OYMCTKU. [IprMeps! npuMeHenus metonos. IIpuMensemMsele
amnmapaThl 1 000py/I0BaHHE.
23. CymHOCTh XUMHUYECKHX METOJ0B OYMCTKH. [IpMepbl NpuMEHEHNS] METOIOB.
24. MexaHuuyeckass O4YMCTKa CTOYHBIX BOJ OT HEpAacTBOPUMBIX 3arpsasHeHuil. CoopyxkeHus
NEepBUYHON 00pabOTKHM CTOYHBIX BOJ: YCPETHUTEIH; PEILIETKH.
25. CynHoCTh NMpOLIECCOB MPOLIEKUBAaHUSA U OTcTauBaHUS. KOHCTPYKIIMU OTCTOMHUKOB, NECKOJIOBOK
Y OCBETJIIUTENIEH BOJIBI.
26. KoHcTpykuMM W HOpUHIUI paboThl HE(QTENOBYIIEK: TOPU3OHTAIBHBIX, MHOTOSPYCHBIX
(ToHKOCHOMHBIX). KOHCTpyKIMM M nmpUHLUI paOoThl rUApoluKiIoHoB. Llentpudyru. KuakoctHbie
cenapaTophl.
27. KoHCTpyKIMH (UIBTPOB JUIsl OYMCTKU BOJBI. 3€pHUCTHIE, M€CUaHble, U ceTyaTble (PUIbTPHI, UX
KOHCTpYKIUsi U pacueT. Perenepanus ¢uibtpoB. Hamopusie GuiabTpsl, GUIBTPHI ¢ MOIMMEPHOM
IUIaBarolle 3arpy3koil. @uiIbTpoBaHKE Yepe3 cIoi ocaika. beIToBbIe GUIBTPHI.
28. YcTaHOBKHM JUIsl KOAryJIMPOBaHUS M (IIOKYJIMPOBAHUS IPUMECEH CTOUHBIX BOJ.
29. ®noTallMOHHBIE YCTAHOBKH.
30. DKCTpaKIMOHHBIE AIAPaThl U YCTAHOBKH.
31. CopO1ioHHBIE 1 HOHOOOMEHHBIE YCTAaHOBKH.
32. CopOuunoHHbIE U MOHOOOMEHHBbIE yCTaHOBKM MeMOpaHHbIe ammapaThl JUJISI OYUCTKH CTOYHBIX
BOJI.
33. PexTudukannoHHble YCTAHOBKH JJI1 OUUCTKU CTOYHBIX BOI.
34. Xumuueckas OYMCTKAa CTOYHBIX BOJ. YCTaHOBKM AJI1 HeWTpanu3zauuu. OKHCIEHuE ImpuMecen
CTOYHBIX BOJI.



35. CoopyxeHus W amnmaparbl JjIsi OMOJIOTHYECKOW OYHUCTKH CTOYHBIX BOJI B HCKYCCTBEHHBIX
YCIIOBHSIX.
36. CoopyxeHus U anmapaThl Jyisi OMOJIOTHYECKON OUYUCTKU CTOYHBIX BOJ B €CTECTBEHHBIX YCIOBHSX.
37. Boimyck 1 pa3z0aBieHHe CTOYHBIX BOJI.
38. Meronb! yTunu3aiuu, nepepadoTku u 00e3BpeKUBaHUS OTXO/IOB.
39. O6paboTka ocanka cTo4HbIX BoJ. COCTaB M CBOWMCTBA OcCajka. YIUIOTHCHHWE W CTAaOWIM3alus
ocanka. KonaunnonupoBanue 1 00e3B0KMBAHUE OCAIKa CTOYHBIX BO/I.
40. Tepmuyeckas cymika ocajaka. CxuraHue XKUJAKUX OTXOJI0B U OCaJIKa.
41. TlepepaboTka TBEpABIX OTXOJOB. MaluHBI IJii MEXaHUYECKOH O0OpaOOTKH TBEPABIX OTXOOB.
OOorarenue TBepAbIX 0TX0A0B. CKUTraHue TBEPbIX OTXOOB.
42. YTunuzanus v JUKBUIALMS TBEPJIbIX OTXOOB.

JlJis  caMOCTOSITENIBHON pa0OThl MCMOJB3YIOTCS METOAMYECKHE YKA3aHHsS IO OCBOCHUIO
JTUCIUIUIMHBI U U3JIaHUS U3 CIHCKA MPUBEJCHHON HM)KE OCHOBHOM U JTOTIOJIHUTEIBHON JIUTEPATYPHIL.

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

He mnanupyercs.

4.1.2.6. IlpumepHbIi IepeYeHb TeM KypPCOBbIX padoT (IIPOEKTOB)
1. Pa3paboTka cuctembl oOecrieyeHHs 3KOJOrMUEcKOd 0e30IacHOCTH TEXHOJIIOTMYECKOro Ipolecca
MEXaHUYECKOI 00pabOTKH JIeTallu «BaJl» HA 3ar0TOBUTENbHOM yuyacTke 11exa Ne5 OAO «M3 PUII».
2. AHain3 HEraTUBHOIO BO3JEHCTBHUSA TEXHOJIOTMYECKOIO Ipoliecca MeXaHMYecKoW o0padoTKu
JeTan «Bajd» Ha 3aroToBUTeNbHOM ydacTke 1mexa Ne5 OAO «M3 PUIl» na okpyxarouryro
HOPUPOIHYIO Cpeny.
3. AHanu3 ¥ COBEPUICHCTBOBAHUE JICHCTBYIOIIEH CHCTEMBI OYMCTKU CTOYHBIX BOJ OJIOKA OYMCTHBIX
coopyxernit OAO «MC3».



4.2 ®opma 00y4eHHsI: 3209HAS
VYpoeHs 6a30B0or0 00pazoBaHms: CpeiHee odee.

Cpok o0yueHnus 5.
Bcero ®opma
Tpynoem- | ;o | Hpaxu- | JlaGopa- Koncy.ib- (koHTaK- HNPOME;KYTOUHOTO
KOCTb, qyecKue TOPHBbIE KonTt- CPC,
Cemectp numu, Taums, THas KOHTpOJIsI (3K3.,
yac./ 3a4. 3aHATUS, | PadoThI, poJib,uac. qac.
qac. gac. padora), 3ad4., 3a4. C 01I.)
(91 8 yac. yac.
qac.
9 108/3 4 4 2 0,5 10,5 93,75 3au.(3,75)
10 180/5 8 12 4 2,35 26,35 145 IKk3.(8,65)
Hroro 288 /8 12 16 6 2,85 36,85 238,75 12,4
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1 OO6u1me cBeeHus 0 91212 31 YCTHBIN
TEXHOJIOTHYECKUX ompoc
MPOLIECCAX 3AIIUTHI
OKpY>Karollen cpeJibl
2 OcHOBHBIE METOJIBI U 9 1212 62,75 YCTHBIN
anmnapaTbl OYUCTKU onpoc
OTXOJISIIITUX Ta30B OT
a’po30JIei
Bcero 3a cemectp 108 4 | 4 + 2 105 | 93,75 3au.(3,75)
3 OCHOBHBIE IPOLIECCHI 10 | 4 | 2 25,25 YCTHBIN
anmnapaTbl OYUCTKU onpoc
MIPOMBIIIIICHHBIX
BBIOPOCOB OT TOKCUYHBIX
ra3oBbIX IPUMECEN
4 OcHOBHBIE METO/BI U 10 [ 4 | 10 119,75 YCTHBIN
arnmapaThl OYUCTKA ompoc
CTOYHBIX BOJI OT
3arpsi3HCHUS




Bcero 3a cemectp 180 | 8 |12 + | 4 [2,35| 145 JK3.(8,65)

Hroro 288 12 | 16 6 |2,85]|238,75 12,4

4.2.2. Conepxkanue JTUCHUILTHHBI

4.2.2.1. llepevyeHnb JeKuni
Cemectp 9
Pazoen 1. Obwue céedenus 0 mexHon02u4ecKux npoyeccax 3auumsl OKpyicarouel cpeovl
Jlexnus 1.

OOm1ast XxapaKTEpUCTHKA METOJIOB U CPEICTB 3aIIUTHI cpebl oouTanus. Knaccuduxanus
9KOOHO3aIUTHON TeXHUKH. OCHOBHBIE IPUHIIUIIBI BHIOOPA U IPUMEHEHUSI CPEJICTB 3ALUTHI.
OcHOBHBIE TIOKa3aTeIH, HEOOXOIUMBIE JUIS TPOSKTUPOBAHUS U BBIOOPA CHCTEMBI 3alIUTHI (2 Yaca).
Paszoen 2. Ocnognvie memoovl u annapamol 04UCMKU OMXOOAUUX 2A308 OM A3PO30Jiell
Jlexnus 2.

Krnaccudukanys MeTo10B U armaparoB JJi OUUCTKU adpo30Jieid. XapaKTepUCTUKU CUCTEM
nbiieynasauBanus. O0opyI0BaHKeE T MBUICYJIaBIMBAaHUS: IBUICOCAUTEIbHBIC KAMEPHI;
MHEPLHUOHHBIC BUICYIOBUTENU. TeopeTndeckue OCHOBBI OTJICICHUS MbUIM B TPABUTAI[MOHHBIX
IbUICYIOBUTENSAX. D((HEKTUBHOCTD YIABIUBAHMS MTBLIH B MBUICOCAAUTEIBHBIX KaMepaxX U X
npuMeHeHue. TeopeTnyeckrue OCHOBBI MbLUICYIABIUBAHUS B MHEPLIMOHHBIX MBUICYTOBUTENAX (2
yaca).

Cemectp 10

Paszoen 3. Ocnosenvie npoyeccol u annapamsl 04UCMKU NPOMBIUULIEHHBIX 8b10POCO8 OM MOKCUYHBIX
2a308b1X npumecel

Jlekums 3.

Cucremsl 3amuTsl ruapochepsl. Knaccudukaiiys METOI0B U alnapaToB 3al{UThI
rUIpOocdEpPhl U X OCHOBHBIE XapaKTepUCTHKH. OCHOBHBIC XapaKTEPUCTUKHU aNIIapaToB 3aIlUThI
ruapocdepbl. MexaHnueckasi OUMCTKa CTOYHBIX BOJI OT HEPACTBOPUMBIX 3arpsisHeHud. CoopyxKeHHs
NEPBUYHON 00pabOTKM CTOYHBIX BOJ: YCPEIHUTEIH; PEIIETKH (2 Jaca).

Jlexnus 4.

@unbrpoBanue. Knaccuduxanus punbrpoB. KoHCTpyKIMH GUIBTPOB AJIi OYMCTKHA BOJIBI.
3epHHCTHIE, IECYaHbIe, U ceT4yaThle (GUIBTPBI, UX KOHCTPYKIMS U pacueT. Perenepauus GpuiabTpos.
Hanopublie puabTpsl, GUIBTPHI C NOIMMEPHOM MiIaBatoliel 3arpy3koil. @unbTpoBaHHe yepe3 CIou
ocazka. bertoBeie GuIbTpbl. PUZNKO-XUMHUUECKAs OYMCTKA BOJI OT HEPACTBOPUMBIX 3arpsi3HEHUH.
Koarymsiuus u pnoxynsuus. TeopeTnueckue ocHOBBI IpolieccoB. KoHCTpyKIMM cMecuTenei:
HEPEropoI0UHBIX, IbIPUATHIX, IIAHOOBBIX BEPTUKAIBHBIX M MEXaHUYECKUX C TPOTNEUIEPHBIMU WIIH
JonacTHeIMK MemaakamMu. Coopy>KeHUsI KoarylIupoBaHus (2 daca).

Paszoen 4. Ocnognvie memoovl u annapamuol O4UCMKU CIOYHBIX 800 OM 3A2PA3HEHUSA
Jleknus S.

dnoTaMoOHHbIE YCTAaHOBKU. PacripocTpaHeHHbIe METO bl ()JIOTALMY C BBIIETICHUEM BO3TyXa
W3 pacTBOpa: BaKyyMHasi, HaropHasi, spiudTHas draoramuu. CymHOCTh polieccoB. DoTanus ¢
MEXaHUYECKUM JIUCIIeprupoBaHueM Bo3ayxa. CymHocTh npoueccoB. KOHCTPYKIIMHM yCTaHOBOK.
®dnoTanus ¢ nmojayeil Bo3ayxa yepes MopucTele MaTepuaibl. buonornueckas u XumMuyeckas
draortamus (2 gaca).

Jlekunus 6.

CopOuroHHast ¥ HOHOOOMEHHAst OYMCTKA CTOYHBIX BOJ. CYITHOCTh METOJIOB M TEXHOJIOTHS
OYUCTKH. THIIBI U BUABI HOHOOOMEHHBIX CMOJ. MeTo/1bl pereHepaii HOHOOOMEHHBIX CMOJI.
KoHcTpykiinn HOHOOOMEHHBIX YCTaHOBOK. OYHCTKA CTOYHBIX BOJ] 00paTHBIM ocMocoM. CyIITHOCTh
METO/Ia ¥ TEXHOJIOTHUS OUUCTKHU (2 Jaca).

4.2.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHH
Cemectp 9
Paszoen 1. Obwue ceedenusi 0 mexHonN02UYECKUX NPoYeccax 3aujumasl OKpyxcarouyeli cpeobl
IIpakTHyeckoe 3ansitue 1.
PacdeT mopuCcThIX METAIIMYECKUX (PUIBTPOB I OYUCTKH BHIOPOCOB OT MBLIH (2 4aca).



Paszoen 2. Ocnognvie memoOvl u annapamol O4UCMKU OMXOOAUUX 2A308 OM A3PO30Jiell
IIpakTH4eckoe 3ansATHE 2.

Pacuer ckpy60epa u ¢popcynku (2 qaca).
Cemectp 10
Paszoen 3. Ocnognvie npoyeccwi u annapamsi 04UCMKU NPOMBIUULLIEHHBIX 8b10POCO8 O MOKCUYHBLX
2a308bIX npumecel
IIpakTnyeckoe 3ansiTue 3.

TexHoNnornyecKui pacyeT armnaparoB MEXaHWUYECKON OUUCTKH CTOYHBIX BOA. Pacuer
MEeCKOJIOBKH M OTCTOMHHUKOB (2 yaca).
Pasoen 4. OchosHnble MemoObl u annapamsi OYUCMKU CMOYHBIX 800 OM 3A2PA3HEHUs
IIpakTnyeckoe 3ansitue 4.

Pa3znenenue »uaKoCcTb-TBEpIOE TEO IeHTpudyrupoBaHueM. TeXHOTOTHUSCKUN U
KOHCTPYKTUBHBIN pacueT neHTpudyr (2 gaca).
IIpakTuyeckoe 3ansitue S.

OunbTpanus cTouHbIX BoA. Pacuer 3epHucThIX GuiIbTpoB (2 yaca).
IIpakTuyeckoe 3ansitue 6.

@dioTallMOHHAs OYUCTKA CTOYHBIX BOJ (2 yaca).
IIpakTHyeckoe 3ansitue 7.

DKCTpaKIMOHHBIN MPOIECC OUUCTKH CTOUHBIX BOJ. Pacuer BepTHKaNIbHOTO IKCTpakTopa (2
yaca).
IIpakTnyeckoe 3ansiTue 8.

buoxumMuueckast ounucTka cTouHbIX BoJA. Pacuer a’porenka (2 vaca).

4.2.2.3. Ilepeuennb 1adbopaTOpPHBIX padboT
He mianupyercs.

4.2.2.4. IlepeyeHb TeM U y4eOHO-METOANYECKOE O0eceyeHre CAMOCTOATEIbHOM

padoThI

[lepeueHb TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHOE U3yUEHUE:

1. IlpodunakTrueckoe HamnpaBiIeHUE 3alUTh aTMOChEpHI.

2. CyniHoCTh pauKaJIbHOTO HAIlPaBJICHUS 3alUThl aTMOC(hEpHI.

3. Knaccudukamust METoJJ0B U TEXHUUECKUX CPEICTB OUMCTKH OT MbUIEra30BbIX BHIOPOCOB.

4. CymHOCTh MEXaHUYECKOTO yJIaBIuBaHus e, Yucno PeitHonbca.

5. CxeMbl HanboJiee YacTo MPUMEHSIEMBIX aNapaToB rPaBUTALIMOHHOTO feicTBus. [IpuHimn
uX paboTHI.

6. CynHocTh npotecca Cyxoi IbUIEOUNCTKH LEHTPOOEKHBIMHU OCATUTEISIMU C
TaHT'€HIIMAJIbHBIM BBOJIOM Ta3a. KoHcTpykimu u paboTa NpUMEHsIEeMbIX anapaToB.

7. Ilpouecc cyxoil MbICOYNCTKH HEHTPOOSKHBIMU OCAAUTENSIMU C OCEBBIM BBOJIOM Ia3a.
KoHncTpykiuu u pabota nprMeHseMbIX annaparos.

8. CymHocTb nporecca ¢punbTpoBanus. Buasl o6opynoBanus. Buasl GpunbTpoBanbHbIX
MaTepuasoB.

9. CymHocTh nporecca MOKpOH OUYHUCTKH I'a30B OT a3pO30JIbHBIX 3arpsA3HUTENCH.

10. I'pyninel IpUMEHSIEMBIX anapaToB P MOKPOM OYHUCTKE ra3oB.

11. JlocToMHCTBA ¥ HETOCTATKH AIlIapaToOB MOKPOH MBIJIEOYUCTKH.

12. CymHocTh mporiecca Koaryiasiiuuu. Busbl koarysinuu.

13. CymHocTb nmporiecca OYMCTKH ra30B (GUIbTpOBaHUEM ((HIIBTPALIUS ra30B yepes
MOPHUCTYIO MEPETOPOAKY, TKAHEBbIE (PHIIBTPHI, BOJIOKHUCTHIE U 3€PHUCTHIE (PUIBTPHI, PHIIBTPHI C
YKECT-KMMHU ITOPUCTHIMH NIEPETOPOAKAMHU).

14. MexaHu3Mbl B3aUMO/ICUCTBUS MTBUICBOM YACTHUIIBI C TBEPIBIM JIEMEHTOM (QUIIBTPYIOIIETO
MaTepuaia.

15. Knaccuduxamus 1 CylmHOCTh METOAOB OUUCTKU (PUITBTPOBATBHON TKAHU.

16. IIporiecc OUUCTKH ra3oB IAEKTPOPUIBTPAMH.

17. Knaccudukanust 3nektpoduabTpoB. OCHOBHBIE JIEMEHTHI AJIEKTPOPIIBTPOB.

18. Craguu mporecca 31eKTpOpHIbTAIUH.



19. Knaccudukanust 1 CyIHOCTh METOJIOB OUYMCTKH Ta30B OT XMMHUYECKUX 3arps3HUTEICH.

20. CymHocTb abcopOIMH KUAKUM NoryioTuTeneM. [IpuMepsl MpuMEeHEeHUs: MeToa.
KoHcTpyKiinn npuMeHseMbIX anmnaparos.

21. CymHocTs mporecca acopounn TBepAbIM noriaotutenem. [Ipumeps! npuMeneHus
metona. Konerpykuuu agcopoepos.

22. CylHOCTbh OKUCIUTENBHBIX METOJ0B OYUCTKH. [IpuMepbl IpuMeHEeHUsT METOOB.
[Tpumensiemble anmapaTsl 1 000pyI0BaHHE.

23. CymHOCTh XUMHUYECKMX METOJI0B OYUCTKH. [IpuMepbl npuMeHEeHUsT METOI0B.

24. MexaHnuyeckasi O4YMCTKAa CTOUYHBIX BOJI OT HEPACTBOPUMBIX 3arps3HeHu. CoopyxKeHUs
NEPBUYHON 00pabOTKHM CTOYHBIX BOJ: YCPEIHUTEIH; PEIICTKH.

25. CyniHOCTh MPOIECCOB MPOLECKUBAHUS U OTCTauBaHusA. KOHCTpYKIIMHU OTCTOMHUKOB,
IIECKOJIOBOK U OCBETJIMTENICH BOJBI.

26. KoHCTpyKIIMHU ¥ PUHIMI pabOThl He()TEIOBYIIEK: TOPU30HTAIBHBIX, MHOTOSIPYCHBIX
(ToHKOCHONHBIX). KOHCTpYKIIMK ¥ PUHIHUIT paOOTHI THAPOIMKIOHOB. LlenTpudyru. XuakoctHsie
cenapaTophl.

27. Konctpykuuu GuiIbTpoB AJIsl OYMCTKU BOJIBL. 3€PHUCTHIE, TECUYAaHBIC, U CETUATHIE
GbubTPHI, UX KOHCTPYKLHUS U pacueT. Perenepanus ¢punbtpoB. Hanmopusie GunbTpsel, GUILTPHI €
MOJIMMEPHOH TUIaBarolel 3arpy3koi. OuibTpoBaHUE Yepe3 CION 0caiKa. bIToBbIe GUIBTPHI.

28. YCTaHOBKH ISl KOATyJIUPOBaHUS U (IIOKYJIUPOBAHUSI IPUMECEH CTOUHBIX BOJ.

29. ®noTallMOHHBIE YCTAHOBKH.

30. DKCTpaKUMOHHBIE ANIAPATHl U YCTAHOBKH.

31. CopOuoHHbIE U MOHOOOMEHHBIE YCTAHOBKH.

32. CopO1oHHbIe 1 HOHOOOMEHHBIE YCTAaHOBKM MeMOpaHHbIe arnaparhl A1 OYUCTKU
CTOYHBIX BOJI.

33. PexTudukannoHHble yCTAHOBKHU AJI1 OUUCTKHU CTOYHBIX BO/I.

34. XumHueckas OUMCTKA CTOYHBIX BOJ. Y CTAaHOBKH JUIsl HeUTpann3auuu. OKucieHue
npuMecel CTOYHBIX BO/I.

35. CoopyXeHHS | aImaparhl 11 OMOJIOrHYeCKON OYMCTKU CTOYHBIX BOJ] B HCKYCCTBEHHBIX
YCIOBUSIX.

36. CoopyXeHHS | aIaparsl 11l OMOJIOrHYeCKON OYMCTKH CTOYHBIX BOJ B €CTECTBEHHBIX
YCIOBUSX.

37. Beinyck u pa30aBieHUE CTOYHBIX BOJI.

38. MeToab! yTHIN3aluK, NepepadoTKU U 00€3BPEKUBAHUS OTXOOB.

39. O6paboTka ocaaka cTOUHBIX BoJ. COCTaB U CBOMCTBA OCa/IKa. YTUIOTHEHHUE U
crabunn3anus ocaaka. KoHIunumonupoBanye U 06€3B0OKHBAHNUE 0Ca/IKa CTOYHBIX BOJ.

40. Tepmudeckas cymika ocaaka. CxuraHue >KHIKUX OTXO0JI0OB U 0CaJIKa.

41. Tlepepa®oTka TBEpIBIX OTXOA0B. MaIIMHBI U1 MEXaHUUECKOW 00pabOTKU TBEPABIX
oTx0110B. O0oraieHne TBepAbIX 0TX0A0B. CKUranue TBEpIbIX OTXO0JI0B.

42. Ytunuzanuus U JIMKBUAALNAS TBEPABIX OTXO/0B.

Jligs caMocCTOSITENbHOM pPAa0OTHl HMCHOJIB3YIOTCS METOAMYECKHE YKa3aHHUsS [0 OCBOEHUIO
JUCLIUIUINHBI ¥ U3[JaHUS U3 CIMCKa PUBEJCHHON HM)KE OCHOBHOM U TOTIOJIHUTEIbHON JIUTEPATYPBHI.

4.2.2.5. IlepeyeHb TeM KOHTPOJbHBIX padoT, pedeparos, TP, PI'P, PIIP

1. IcTOUHUKM ¥ OCHOBHBIE BU/IbI 3arpsi3HUTENEH aTMOC(EPHI.

2. I'enesuc neineoOpa3zoBanmsi. CBONCTBA MBUICH.

3. BiusHue TBepAbIX 3arpsA3HUTeNeil Ha CBOWCTBA MAaTepUAJIOB U COCTOSIHUE aTMOC(EpHI.

4. Xumuueckoe 3arpsisHeHUe aTMoc(hepbl COETMHEHUSIMU CEpBI, a30Ta, YIIepoa.

5. OCHOBBI PaCTBOPUMOCTH U TIOTJIOIIEHHSI ra3000pa3HbIX 3arps3HUTENEH.

6. Metoauka BbiOOpa HampasiieHus 3auuThl aTMochepsl. Coaepxanue MpoPpUIaKTUYECKOTo
HarpaBJICHUS.

7. Knaccudukaiuys MeTo10B paAuKalIbHON 3alIUThl aTMOC(hEpbl; HOpPMAaTUBHBIE OCHOBBI, YUET
BUJIA 3arps3HUTENEH, OlleHKa 3((EeKTUBHOCTH OUHUCTKH.

8. Mexanuyeckoe ylaBIuBaHUE MbUIH; TEOPETUUECKHE OCHOBBI, IPOCTEHIINE anmapaThl
IrPaBUTALlOHHON OYUCTKHU.



9. TeopeTnueckre OCHOBBI IIEHTPOOEIKHOTO OCAKICHHUS MBUICBBIX (DpaKITHii.

10. Teopernueckue OCHOBbI MOKPOW MBUIEOUNCTKH.

11. OcHOBHBIE HAaNPABJICHUS UHTECHCU(UKAITUH MOKPOM OYHCTKH.

12. Teopernyeckue OCHOBBI (PUILTPOBAHUS T'A30B YEPE3 MOPHUCTYIO IEPETOPOJIKY.

13. Texnomornyeckue 0COOEHHOCTH OUMCTKHU Ta30B 3JIEKTPOPUIbTPALIUY.

14. 3amura atMmocdepbl OT GU3NIECKUX BO3ICHCTBUH.

15. Obmras xapakTepucTUKa METO/I0B OYUCTKHU T'a30B OT XUMUYECKHX 3arpsa3HUTENCH.

16. AGCopOIMs XUMHUECKUX 3arPsS3HUATEINCH KUAKIM MTOTIIOTHTEIEM.

17. AGcopOrust XUMHUYECKHUX 3arpsi3HUTENICH TBEPIABIM ITOTJIOTUTEIIEM.

18. AncopOuuoHHas O4UCTKA ra30B OT XUMHUUYECKUX 3arpsi3HUTEIEH.

19. XuMuueckre MeTo bl OYUCTKH Ia30B.

20. DxcnepTH3a U KOHTPOJIb 3arpsa3HeHUi aTMochepsl.

21. Yuaer 3arpsi3HeHHid aTMOC(hEpHI.

22. MeToapl OYUCTKH (PMIIBTPOBAHHON TKAaHU PYKABHBIX (PHIIBTPOB.

23. OcoOeHHOCTH KOHCTPYKIIMH [IMKJIOHHBIX 3JIEMEHTOB OaTapeHHBIX ITUKIIOHOB.

24. CaHuTapHO-3aIUTHBIE 30HBI: HOPMUPOBAHUE, HA3HAYEHUE, KOHCTPYKLIUH.

25. Kinumaruueckre XapakTepUCTUKH MPOMBIIIIEHHOTO pailoHa: BIUSHUE X Ha
OpraHu3aIuIo aTMOC(EPOOXPAHHBIX MEPOIIPHITHH.

26. PerynupoBanue aTMOC(EpHBIX BEHIOPOCOB IIPH HEOIATONPUSATHBIX METEOYCIOBHSIX.

27. TexHOIOTHYECKAsl CXeMa IBUICra3009UCTKH. TpeOoBaHus, IPEIbsIBIIEMbIC K
TEXHOJIOTUYECKUM CXEMaM IbUIera3004UCTKU. D(P(HEKTUBHOCTH alapaToB OYUCTKHU U
TEXHOJIOTHYECKON CXEMBI.

28. LIukaoHbI: 0COOEHHOCTH KOHCTPYKIIUH, YCIOBHSI IPUMEHEHHS, IPHUHIIUITHI
TEXHOJIOTMYECKOI0 pacyeTa.

29. I'pynmnoBbie UKIOHBI: 0COOCHHOCTH KOHCTPYKIIUU, YCIOBHS IPUMEHEHHU S, IPUHITUITHI
TEXHOJIOTHYECKOI0 pacyeTa.

30. barapelinbie HUKIOHBI: 0COOCHHOCTH KOHCTPYKIIMH, YCIOBUS IPUMEHEHUSI.

31. Ckpy00OepbIl: 0COOCHHOCTH KOHCTPYKIIUU, PA3HOBHIHOCTH, YCIOBHSI IPUMEHCHUS,
OCHOBHBIE MOJIOKEHHS TEXHOJIOTHYECKOIO pacueTa.

32. Bei6op noOyauTenei NBIKEHHS Ta30B B TEXHOJIOTUAX MbUIETa30049UCTKH.

33. AnnapaTsl COpPOIIMOHHONM OUMCTKH ra30B: pa3HOBUIHOCTH, YCIOBUS PUMEHEHUS.

34. Ilennble annapaTbl: 0COOEHHOCTH KOHCTPYKIIMH, YCIOBHS IPUMEHEHUSI.

35. A6copOephl: KOHCTPYKIMU. THUITBI HACAIOK.

36. Moxkpslii 1ukJI0H. OcOOEHHOCTH MOKPBIX IMKJIOHOB. KOHCTpyKIINH, yCI0BUS
MPUMEHEHHUS.

37. AnnmapaTsl Cyxoro (puIbTpOBaHUS BO3IYIIHBIX TOTOKOB: THIIbI, KOHCTPYKTHUBHbBIE
0COOEHHOCTH, YCIIOBUS TPUMEHEHMSL.

38. PykaBubie punbTpel. TpeboBaHus, MpeIbsBIIeMble K (PHIBTPOBATBLHBIM TKAHAM. THITBI U
YCTPOMCTBA PyKaBHBIX (DUIBTPOB.

39. DnexkTpoUIBTPHL: YCIOBUS MPUMEHEHUS, KOHCTPYKTUBHBIE OCOOCHHOCTH.
TexHonornueckas oneHka 3((heKTHBHOCTH.

40. Oco60 onacHbIE XUMUYECKHUE 3aTPS3HUTEIN BO31yXa.

41. Xummndeckre MeToIbl O4YMCTKH Ira3oB.

4.2.2.6. IlpumepHbIi IepevyeHb TeM KypPCOBbIX padoT (IIPOEKTOB)

1. PazpaboTka cucteMsl 00ecrieyeHHs SIKOJIOTHUECKOM 0€301MacHOCTH TEXHOJIOTHYECKOTO
mpolecca MeXxaHH4ecKoi 00pabOTKH JAeTaa «Ba» Ha 3arOTOBUTEIBLHOM ydacTke 1exa NeS OAO
«M3 PUIID».

2. AHanu3 HEraTUBHOTO BO3JIEMCTBUS TEXHOJIOTMYECKOrO MPOIlecca MEXaHUYECKON
00paboOTKHU JAETaIN «Baj» Ha 3aroTOBUTEIBHOM yuacTke 1exa NeS OAO «M3 PUII» na
OKPYXXAIOUIYIO IPHPOJHYIO CPELY.

3. AHanu3 ¥ COBEpIIEHCTBOBAHUE JICHCTBYIOIIENH CHCTEMbI OUMCTKH CTOYHBIX BOJ OJIOKa
OUUCTHBIX coopykeHuid OAO «MC3».



5. O0pa3oBaTte/ibHbIEe TEXHOJIOTHH

Hcnonb3oBaHue  npoOIeMHO-OPUEHTHPOBAHHOIO — MEXKIUCIHUIUIMHAPHOTO  MMOAXO0Ja K
W3YYCHUIO JUCIUILIMHBI MPEIyCMATPUBAET KOMIUIEKCHOE OCBOEHHE METOIOB KOHCTPYHMPOBAHUS
CUCTEM SKO3alUTHOTO0 000PYAOBAHUS U allllapaToB 3aIIUTHI OKPY>KAOILIEH IPUPOTHON CPEIbl.

[Tpu mpoBeneHUN ayIUTOPHBIX 3aHSATHI MPEAIoiaracTcs MCIOIb30BAaHUE PA3THYHBIX (OpM
00yJeHus:

- maccuBHas (hopma (KIaccuuecKas JeKIus);

- MHTepakTHBHas ¢opMma (HCIOJIb30BAHUE MEXAHU3MOB B3aUMOJCHCTBUS C YYaUIUMHCS H
KOHTPOJISI yCBOGHUWS 3HAHWW, HAMpuMmep, B BHAE JUO0 “Tekuuu-Oecensr’, ITUOO0 ““TEKIUU-
JIUCKyccun”).

6. OueHoYHBIE CpeacTBa AJsl TEKYIIEIro KOHTPOJISI yCII€eBaAa€eMOCTH,

l'[pOMe)KyTO‘IHOﬁ arTrecrTalmm 1o uToraMm OCBOCHUA JUCHUIIIMHDBI.
@OH/1bl OLICHOYHBIX MATEPHAIIOB (CPEICTB) IPUBEIEHBI B IPUIIOKEHUH.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecrieuyeHre JUCHUIINHbI.

7.1. OcHOBHas1 y4eOHO-METOAMYECKAS JIUTEPaTypa Mo AMCUHUILIMHE

1. Ebpemos, M. B. COopHuK 3a1a4, MPaKTHUECKUX 3aJaHUI 10 KypCy CHCTEMbI 3alUThI
cpensl oburanus : ydeOHoe mocobme / U. B. Edpemon, E. JI. T'opmenuna. — OpenOypr
OpenOyprckuii  rocymapctBeHHblii  ynuBepcuter, ObC ACB, 2016. — 116 c. -
http://www.iprbookshop.ru/61404

2. CucreMsl 3alUThl cpebl 00uTaHus : ydyeOHoe rnocobue (mpaktukym) / cocrasurenu E. B.
CoxkonoBa. — Crasponoib : CeBepo-KaBkasckuii denepanbubiii yauepcutet, 2018, — 136 ¢. -
http://www.iprbookshop.ru/92595

7.2. JIonoJIHUTEIbHAS Y4eOHO-MeTOAUYEeCKAasi JIUTEPATypa M0 AUCHUILINHE

1. banbkun, B.M. KoHCcTpyKiuu 34aHUi U pacyeTsl MapaMeTpoB Cpesibl OOUTaHUs: yueOHOe
nocobue / B. M. bampkun, T.E. T'opneeBa. — Camapa: Camapckuii ToOCyIapCTBEHHBIH
apXUTEKTypHO-CTpouTEeNbHBIN  yHMBepcuter, ObC ACB, 2011. — 86 c. -
http://www.iprbookshop.ru/20621

2. Pa3uHoB, A. U. Ilpoueccsl 1 anmapatsl XMMUYECKOH TEXHOJIOTHH : yueOHOoe mocodue / A.
N. PasmnoB, A. B. Kmmnos, I'. C. [paxkonoB. — Kazanp : Kazanckuii HarmoHaJIbHBIN
UCCIIENOBATEIbCKUN  TEXHOJIOTMYECKUM  YHUBEPCUTET, 2017. — 860 C. -
https://www.iprbookshop.ru/75637

3. Kypnan "UnxenepHas 3amuta” - http://territoryengineering.ru/

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOT Ui, HCIIOJIb3YEeMbIX NPH
OCYLIECTBJIECHHH 00pa30BaTeIbHOI0 MPoLecca Mo JUCHUIINHE, BKIHYas
nepeyeHb MPOrpaMMHOro odecredeHnsi 1 UHPOPMAIMOHHBIX CIIPABOYHBIX

CUCTEM

B  oOpasoBarenpHOM  mpolecce  HMCHONB3YIOTCS  MH(QOPMAIMOHHBIE  TEXHOJIOTHH,
peann3oBaHHBIE  HAa  OCHOBE  HMH(OPMAIMOHHO-00pa30BaTENIFHOTO  TIOpTaja  MHCTUTYTA
(www.mivlgu.ru/iop), u ”HOOKOMMYHUKAIIMOHHOW CETH MHCTUTYTA:

- IPEIOCTaBJICHUE YIeOHO-METOINIECKIX MaTEPHAJIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJICHCTBHE YYAaCTHMKOB 0Opa30BaTENILHOTO IIpollecca 4epe3 JIOKAIbHYI0 CeTh
uHCTUTYTa U VIHTEpHET;

- TIPEIOCTaBIICHHE CBEJCHUH O pe3ybTaTax y4eOHOH JEATEIbHOCTH B DJICKTPOHHOM JIMYHOM
kKaOuHeTe 00yJaromerocs.

HHdopMalmoHHbIE CIPaBOYHBIE CUCTEMBI:

DJeKTPOHHBIH CIPaBOYHHUK KOHCTPYKTOpa
http://machinery.ascon.ru/software/developers/items/?prpid=852

CrnpaBouHno-npaBoBas cucreMa «Koncynbrant [lnmrocy http://www.consultant.ru



[TporpammHOe obecrieueHue:
LibreOffice (Mozilla Public License v2.0)

7.4. Ilepeyennb pecypcoB HH(POPMALNOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTEpHET», HEOOXOAUMBIX JIJI OCBOCHUS TUCIIMILIMHBI
iprbookshop.ru
territoryengineering.ru
machinery.ascon.ru
consultant.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0eceYeHrue U CIUTITUHbI
JleknmonHas ayutopus
npoektop SANYO PDG - DSU 20; Ilepconanbubiii komnstotep AilTeK, noaxnroueHHbIl
cetu MUBnI'Y.

JlabopaTopus SKOJIOTUH, OMOJIOTHH, TEOJIOTUH U T€OJIE3UU

Mukpockon MBY-4 Ne 6015477, Becsl TopcuoHHble Ne 7893; TepMOMeTp pPTYTHBIN
crexisiHHbIN 1adopatopHbli ['OCT 215-73TJI-2; nerexktop BOSCH PMD 10; HuBenup na3epHsbIit
Bosch GLL; nuBenup ontuueckuii RGK N-32 — 2 mr.; Teomomut ontuyeckuid 2T30I1 — 2 mit.;
yriaomep BOSCH GAM 220 MF; reneparop ['4—116; nazepusiit nansHomep RGK D-100; kommac
ropHo-reoioruueckuit Orient DQL-8— 2 mT.; pynerka Fisco TR50/5; ycraHoBka 1ist onpeaeneHus
pacxoja Bo3/lyXa B BO3JJyXOBOJaxX.

9. MeToan4yecKkue yKazaHusl M0 OCBOEHUIO JUCHUIIJINHbBI

Jlis  yCIIEHIHOTO OCBOCHHSI TEOPETHUYECKOTO MaTrepuana OOYYAIOUIUICS: 3HAKOMUTCS CO
CIIHCKOM PEKOMEHIyeMO OCHOBHOW M JIOMOJHHUTEIBHON JIUTEPATyphl, YTOYHSIET y MPEToaaBaTes,
KaKUM JIOTIOJHHUTEIBHBIM MOCOOUSM CIIEAYeT OTIATh MPEANOYTCHUE; BEIET KOHCIEKT JICKIUH U
npopabaThIBacT JCKIIMOHHBIN MaTeprall, OJIb3YSICh KaK KOHCIIEKTOM, TaK M YI€OHBIMU ITOCOOHUSIMHU.

Ha mnpakTHuecKuX 3aHATHSX [POWUICHHBIM TEOPETUYECKUH MaTepuan MOIKPEIUISeTCs
BBITIOJTHCHUEM 3aJ[aHWid 110 OCHOBHBIM TEMaM JTUCIUIUIMHBI. 3aHSATUS MPOBOIATCS B YYCOHOM
ayIUTOPUU, HCIONb3ysS MYJIbTHUMEIUNHHOE 000pyAoBaHME. BhIMomHEHHE 3alaHul TPOU3BOIUTCS
WHIWBUIYAIbHO B 4Yachl, TPEAYCMOTPEHHBIC pACIHCAHWEM 3aHSATHH B COOTBETCTBUU C
METOJIMICCKUMH yKa3aHUSAMHU K TpaKTHYeCKUM padotam. OTUET MO MPaKTHUECKON paboTe KaXK bl
CTYJEHT BBITIOJIHAET UHAUBUAYAIBHO C YI€TOM PEKOMEHAAINMA 10 0(hOPMIICHHIO.

OTuer BBITIONHSETCS B paboyeil TeTpaau, claeTcsl MPenoIaBaTelio M0 OKOHYAHUIO 3aHITHS
WM B Hayalle CeayoIero 3ausatus. OT4eT JOMKEeH BKIIOYATh MyHKTHI:

- Ha3BaHUE MPAKTUICCKOU PabOTHI;

- 11eJIb paboTHI;

- OCHAIIICHUE;

- 33/1aHUE;

- IOPSIIOK pabOTHI;

- pelieHue, pa3BepHYTHIA OTBET, TAONIMIIA, OTBETHI HA KOHTPOJIbHBIE BOMPOCHI (B 3aBUCUMOCTH
OT 3aJ]aHus);

- BBIBOJI 110 pabore.

CamocrosTenbHass paboTa OKa3blBa€T BAKHOE BIMSHWE Ha (POPMHPOBAHWUE JMYHOCTH
OyIyIIero CrennanucTa, OHa MiIaHupyeTcs 00yJaroIMMcs caMOCTOsTeNbHO. Kaxaplit o0yuaronuiicst
CaMOCTOSITENTFHO ONPEACISIET PeKUM CBOCH pabOTHI M Mepy Tpy/a, 3aTpadylMBaeMOT0 Ha OBIIAJICHHE
yu4eOHBIM coAepXKaHHEeM AUCHUIUIMHBL. OH BBINOTHSET BHEAYTUTOPHYIO pPadOTy W HU3Yy4YCHHE
pa3/elioB, BHIHOCHMBIX Ha CaMOCTOSATEIbHYIO PadOoTy, IO JWYHOMY WHIUBUAYATBHOMY IUIaHY, B
3aBUCHUMOCTH OT €r0 TOJITOTOBKH, BPEMEHHU U JIPYTUX YCIOBUH.

KypcoBas pabGoTa BBITIOJHAETCS B COOTBETCTBHU C METOJWYSCKUMH YyKa3aHUSMHU Ha
KypcoByio paboty. OOyuaroiuiicss BBIOUpaeT OJIHy U3 YKa3aHHBIX B MEPEYHE TeM KypCOBBIX paboT,
UCXOJSl U3 CBOMX HHTEPECOB, HAIMYHUS COOTBETCTBYIONIUX JIMTEPATYPHBIX W HHBIX UCTOYHUKOB. B



X0/l BBIMOJHEHUsI KypcOBOM paboThl MpernoAaBaTesb MPOBOAUT KOHCYIbTAlMU oOyuatonierocs. Ha
3aKTFOYUTEIIFHOM dTare oOydaromuiicss opopMIIseT MOSCHUTEIBHYIO 3alMHUCKY K KypCOBOU paboTe u
BBITOJIHSET €€ 3alIUTy B MPUCYTCTBUU KOMHCCHUHU U3 MpenojaBaTeneit kadeapol.

dopMa 3aKIIOYUTENBHOIO KOHTPOJSA IPHU IMPOMEKYTOUYHOM aTrrecTauuu — 3Kk3aMmeH. [lns
MIPOBEJICHUS MPOMEKYTOYHON aTTeCTAllMU 10 AUCHUIUIMHE pa3paboTaHbl (POH] OLEHOYHBIX CPEACTB
U OaJUIbHO-PEHTHHTOBAs CHCTEMa OLEHKH Y4eOHOH JesTeIbHOCTH CTyAeHToB. OleHka 110
JTUCIUIUIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHUCTEME M HOCUT HMHTETPUPOBAHHBIN XapakTep,
YUUTBIBAIONIMNA PE3yabTaThl OLEHUBAHUS YYaCTHs CTYIEHTOB B ayJAWTOPHBIX 3aHATHUAX, KAUeCTBA U
CBOCBPEMEHHOCTH BBIIIOJIHEHUS 3a/laHuil B XOJI€ W3YYEHUS JUCUUIUIMHBI U TPOMEKYTOUHOMN
aTTECTallHH.



[Iporpamma coctaBieHa B cooTBeTcTBHM ¢ TpeboBanmsimu PI'OC BO mo HampaBieHHIo

20.03.01  Texnocgpepnas  be3onachocmv W TPOPUIIO  TOATOTOBKU
JAHCU3HEOesAMENbHOCMU 8 MeXHOChepe
Pabouyro nporpammy coctaBuil cm. npenodasamensv Kanunuuenko M.B.

bezonacnocmo

[IporpamMma paccMoTpeHa u ogo0peHa Ha 3acefqanuu kadeapsl 75

npoTokoa Ne 16 ot 15.05.2024 ropa.
3asenytomuii kageapoit 7h Illapanos P.B.
(ITonmuce)

PabGouass mporpamma paccMOTpeHa U OAO0OpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKON

KOMHCCUU (aKyIbTeTa

npotokoi Ne 6 ot 21.05.2024 rona.
[Ipencenarens komuccuun MCO Kanunuuenxo M.B.
(ITogmuce) (®.1.0.)




Ilpunoscenue
DoH/1 OLIECHOYHBIX MATEPHAJIOB (CPEeACTB) MO AUCHHUILINHE
CucreMbl 3alIUThI Cpelibl OOUTaHUS

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

o IMCIOMIIJIMHE

Temsl U1 ompoca:

7 cemecTp

1.Kakue TeXHOJI0rnuecKue MpoLecchl UCIOb3YIOTCSA B IPUPOAOOXPAHHBIX TEXHOJIOTUSIX?

2. JlaTb XapaKTEpUCTUKY OCHOBHBIX BH/IOB 3arpsI3HEHUS OKPYKAIOLIEH Cpebl.

3. IlepeuncinuTh OCHOBHbIE HOPMATUBBI, PETJIAMEHTHPYIOLIIE KAUYECTBO OKPYXKAIOILEH Cpeibl.

4. C mnoMOIIbIO KakuX MPOLECCOB OCYIIECTBISAETCS pa3/AeiIeHUE HEOAHOPOIHBIX U
reTepOreHHbIX cucTem?

5. OnpenenuTh ABMKYIIUE CHIIBI TEIUIOOOMEHHBIX M MAaCCOOOMEHHBIX MPOIIECCOB.

6. Ilepeuncnuth  OCHOBHBIE  (DU3MKO-XMMHUYECKHE HPOLECCHl, INPUMEHsAEMbIE B
[IPUPOIOOXPAHHBIX TEXHOIOTHSIX.

7. Kakue ocHOBHBIE (haKTOPBI BIAMSIIOT HA CKOPOCTh XUMUUYECKUX IPOLIECCOB?

8. OLIeHUTD POJIb OTJENIBHBIX XUMHUUECKHUX IPOLIECCOB B IPUPOIOOXPAHHBIX TEXHOIOTHSIX.

9. Ilpu yyacTuu Kakux BEIIECTB MPOTEKAOT OMOXUMHUYECKUE MPOLIECChI?

10. Ot xakux pakTopoB 3aBUCUT YPPEKTUBHOCTH OMOXUMUIECKON OUHCTKHU?

11. IlepeuncanTh OCHOBHBIE MCTOYHHUKH 3arpsi3HEHUS] aTMOC(EPHI.

12. Kakue HOpMaTHBBI TUMHTHPYIOT BPEAHOE BO3JCHCTBHE HA aTMOC(EPHBINA BO3TYX ?

13. IlepeuncanTh NaCCUBHBIE METOABI 3AILUTHI aTMOC(EPHI OT 3arps3HEHUSL.

14. lns xakux 1enei ¥ 1Mo KakuM IapaMeTpaM OCYIIECTBISICTCS HHBEHTApH3aIHs BEIOPOCOB
B aTMochepy?

15. Kakue OCHOBHBIE MOKA3aTENM UCIOJB3YIOTCS MPU YCTAHOBJIEHUM CAaHUTAPHO-3AIIUTHBIX
30H NpeANpPUITUIA?

16. Kakue MeTo/1bl UCIIOJIB3YIOT I OYUCTKHU IbUIEra30BbIX BBIOPOCOB?

17. Kakue anmaparbl OTHOCSTCS K CyXUM IbUICYJIOBUTEIAM?

18. Kak yctpoeHa u paboTaeT mbljieocaiuTeNnbHas kamepa?

19. Kakne NUKIOHBI IPUMEHSIOT U1 OYUCTKH OT MbUIN?

20. B ueM cocToUT METOIMKA pacyeTa [UKIOHOB?

21. Tlouemy B OaTapeHHBIX LHUKIOHAX OCAXJAIOTCS YacCTUIl MEHBIIEro pa3Mmepa, 4eM B
OOBIYHBIX ITUKIIOHAX?

22. B yeM cOCTOMUT OTIMYHUE IPYHIOBBIX [IMKJIOHOB OT OaTapeiHbIX IUKIOHOB?

23. YeM OTIMYAIOTCSA BUXPEBBIE MBLICYIOBUTEIHN OT LIUKIOHOB?

24. ]Ins yero npeaHa3HauYeHbl BOJOKHUCTBIE (PHIIBTPHI?

25. JIns OYUCTKU KaKUX T'a30B UCIOJIb3YIOTCS 3€pHUCTBIE QUIBTPHI?

26. KakoB IpUHLMI JEHCTBYSI MOKPBIX IBIICYIOBUTENEH?

27. Kakue cylecTBYIOT TUIIbI MOKPBIX IbLIEYJIOBUTENEH?

28. Kak ycTpoeHbI 1 paboTaloT CKOPOCTHBIE MbLICYI0BUTENN (CKpyOoOeps! Bentypn)?

29. Kak ycTpoeHsl 1 paboTaro MbUICYJIOBUTENN yIaPHO-UHEPIIMOHHOTO EHCTBUSA?

30. Kak ycTpoeHs! 1 paboTaro MeHHbIE MbUIETPOMBIBATEIN?

31. Kakue 10CTOMHCTBA U HEOCTATKHU MPUCYIIA MOKPBIM MbUICYJIOBUTEISIM?

32. Kakue MeToIpl HCIOJIB3YIOT AJI PACUETOB MOKPBIX IBIJIEYJIOBUTENEH?

33. B 4eM cCOCTOUT MPEUMYIIECTBO LEHTPOOESKHBIX MOKPBIX TIBIJICYJIOBUTENECH Tepen
OOBIYHBIMU IUKJIOHAMU?

34. JIns ynaBnuBaHMs KaKOM MbUIM UCHIONB3YIOT CKpy0Oeprl Bentypu?

35. B 4em coCcTOUT NPUHIMI JeHCTBUS dIEKTPOPHIBTPOB?

36. Kak yctpoeHsl 1 paboTaroT 31eKTpOGUIBTPHI?

37. HazoBuTte BUbl M KOHCTPYKLIUHU 3IIEKTPOPUIBTPOB.

38. KakoB mops10K TEXHOJIOTHYECKOTO pacueTa 3JeKTpoPriIbTpoB?

39. Kak 3aBucHuT 3(p(peKTUBHOCTD 3IEKTPOPHUIBTPOB OT MAPAMETPOB U YCIOBUI MPOIECCOB
ouncTKu?



40. Kakre MeToapl UCITOJIB3YIOT JJISI OYMCTKH Ta30BbIX BHIOPOCOB?

41. Kakumu 3aKOHaMHU OTHCHIBAETCS] pAaBHOBECHUE B Mporieccax abcopOruu?

42. Yro siBRseTCS IBWKYIICH CHIION TIpoliecca abcopOrun?

43. Yro BBIpaXkaeT MaTepHalibHBIN OanaHc mpouecca abcopOrum?

44. Kak pacnoiokeHbl Ha (pa3oBod AuarpamMme JUHUSL paBHOBecHs W pabouas JUHUS B
nporiecce abcopOuuu?

45. Kak onpenenstorcst K03 UIIMEHTH MAacCOOTIauM B IIpoliecce abcopOrun?

46. Uto xapakTepHu3yeT ypaBHEHHE Maccomepeaadn mnpomecca abcopounun?

47. Kakue kputepuud moaoOus MCHOJB3YIOTCS AJI ONMMCAHUS Maccolliepeiayd B Mpoleccax
abcopbuun?

48. YTo BBIpa)KAIOT YMCIIO U BBICOTA €IMHUIL IIEpEeHOca B Ipolieccax adbcopomuu?

49. B KaKuX TEXHOJOTHIX OYMCTKH T'a30BbIX BBIOPOCOB UCIIONIB3YyeTCS a0copOIus?

50. Kak BeipaxkaeTcst koapuimeHT macconepeaadu npu adbcopounn?

51. Kakue CymecTByIOT OCHOBHBIE KOHCTPYKITUN a0COPOIIMOHHBIX anmnapaToB?

52. Kak ycTpoeH u paboraet abcopOep ¢ HacaaKou?

53. Kakumu napamerpamu XapakTepU3yIOTCsl HacaaKu?

54. Ot kakux napaMeTpoB 3aBUCUT THUIPABINYECKOE CONPOTUBJICHHE HACAIOYHBIX
abcopbepos?

55. KakoB nopsi0K TEXHOJIOTHYECKOTr0 pacueTa HacaJouHoro ajgcopoepa?

56. Kakue BUIBI TapeIb9aThiX a0COPOEPOB HCIIONIB3YIOT B a0COPOIIMOHHON TeXHHUKE?

57. KakoB nmopsA0K TEXHOJIOTHYECKOT0 pacyeTa TapebyaThix abcopoepoB?

58. Kak onpenensercs auamerp abcopbepa?

59. Kak onpezensieTcst BBICOTa Haca04HOTo ajcopoepa?

60. Kak ompezernsercst 4uciio Tapesiok B abcopoepe?

61. Kak onpenensieTcss conpoTuBieHUE Tapesku abcopbepa?

62. Kak yctpoeHa u pabotaer abcopOLMOHHAs yCTaHOBKA?

63. JI1s1 OYMCTKU KaKUX Ta30BbIX CPeJl UCTIOIB3YIOTCS acopOrus?

64. Kakue cymecTByIOT TUIIBI U KOHCTPYKLUHU a1COPOLIMOHHBIX alnapaToB?

65. Kak ycTpoeHsl 1 paboTaroT aficopOephl C HEMOABHKHBIM 3€PHUCTHIM aJICOPOCHTOM?

66. Kak yctpoena u paboTaet aicopOLMOHHAs YCTaHOBKA MEPUOANYECKOTO ICUCTBUS?

67. KakoB nopsiiok pacuera ajgcopOepa Nepuou4eckoro aeicreus’?

68. Kak mpousBoauTcs perenepanus aicopoeHToB?

69. UTo BXOJUT B TEIJIOBOM OanaHC KOHJEHCATOPOB?

70. B kakWx yCTpOMCTBaX OCYIIECTBISIETCS BBICOKOTEMIIEPATYPHOE OKHCIIEHHE TOPIOYHMX
ra3oBbIX IpuMecen?

71. B xakux anmnapaTax OCYIIECTBIISETCS KaTaIUTUYECKas OUYMCTKA Ia30B?

72. VYkaxuTe OCHOBHBIE HAalpaBJIEHUs] 10 CHIDKEHUIO BBIOPOCOB aBTOMOOMIIBHOTO
TpaHCIOPTA.

73. Kakoif u3 MeToloB 00€3BpeKMBAaHUS Ta30BBIX BBIOPOCOB aBTOMOOMIIEH Hamboiee
s ¢exTuBen?

8 cemectp

1. [lepeuncnuTh KIacchl IpUMeceid B Bojie 10 (pa30BOMY U IUCIIEPCHOMY COCTOSIHUIO.

2. JIns xakux 1nened UCroiib3yeTcs BoJia B MPOMBITIUIEHHOCTH? [laTh onpeseneHne moHITHIO
«CTOYHAs BOJIA.

3. YcioBus BBIITYCKa CTOYHBIX BOJI B TOPOJICKYIO KaHAJIU3ALIHIO.

4. Kakue cynecTBYIOT METO/Ibl OUUCTKU CTOYHBIX BOJ] M KaKOBa MX LIEJb?

5. HazoBuTe METOABI OYUCTKU CTOYHBIX BOJI OT B3BEIICHHBIX MPUMECEH.

6. Kakue coopyskeHusi IPUMEHSIOT JIJIsl IEPBUYHON 00pabOTKH CTOYHBIX BOJ?

7. A Kakux 1esneil IpUMEHSIOTCS] YCPEIHUTENN CTOYHBIX BOJ?

8. Kakue anmnapaTsl IpUMEHSIOT AJI1 OCAXIECHUS IPUMECEH U3 CTOUHBIX BOJ?

9. Kakue arnmapaTel HCTIOIB3YIOTCS JUUIsl OTCTAUBaHUS BOA?

10. Kakue umerorcst myTy MOBBIIEHHS 3()PEKTUBHOCTH MPOIECCa OTCTAaUBAHUS?

11. Ilpunuun paGoThl THAPOIUKIIOHA.



12. B 4emM cOCTOUT OTJIMYKME HAITOPHBIX TUIPOIIUKIOHOB OT OTKPBITHIX?

13. IlpuHLIMT pabOTH THAPOLMKIIOHA.

14. Yem oTnugaroTCst EHTPUPYTH OT THUAPOIMKIOHOB?

15. UeM oTaMyaroTCst )KUAKOCTHBIE CENapaTopsl OT HeHTpudyr?

16. Kakue ciocoObl (uioTanuu 3arps3HSIONMX BEIIECTB UCHOIB3YIOT B MPOLIECCAX OUYUCTKU
CTOYHBIX BOJ?

17. Kakue TUIbl 3epHUCTBIX (PUIBTPOB UCHOJIB3YIOT IPU OUUCTKE CTOYHBIX BOJ?

18. Kak nmpousBoauTcst pacyeT KUAKOCTHBIX (PUIBTPOB?

19. Kakue hpu3nKo-xuMHUUeCKHE METO bl UCIIONIB3YIOT ISl OYMCTKH CTOUHBIX BOA?

20. OObscHUTE MEXaHW3M KOAryJsIIMM M HA30BUTE Haubojee pacHpoCTpaHEHHBIC
KOAryJisiHThI?

21.Kakue craauum M ammaparypa BXOJAT B COCTaB YCTAaHOBOK JUIsl KOAaryJMpOBaHUsI U
GboKynupoBaHUs MPUMECE CTOUHBIX BOJ?

22. Kakwue Tumbl (pIoTalMOHHBIX YCTAHOBOK MCIIONB3YIOT JJISi OYMCTKHA CTOYHBIX BOJ?

23. KakoBo Ha3Haue€HHE CMECUTENICH B KaMep XJI0beoOpa3oBaHms?

24. Yem otiinyaercs HarmopHas (uoTanus oT (GpIoTanuu ¢ MEXaHUYECKUM JHCIIEPTUPOBAaHUEM
BO3/yXa B Bojie?

25. Kakoil npyHIUI OYUCTKU IPUMEHSETCS B OKCTPAKIIMOHHBIX anmapaTax?

26. O0BSICHUTE CTAIUU OUYMCTKH CTOYHBIX BOJ] SKCTPAKITHCH.

27. Kakue anmaparbl UCHOJB3YIOT JJI COPOLIMOHHOW W MOHOOOMEHHOW OYMCTKH CTOYHBIX
BOoa?

28. Kakoil MpUHIMI OYMCTKH 3aJI0KEH B YCTAHOBKU IS AJIEKTPOXUMHYECKOH 00pabOTKH
CTOYHBIX BOX?

29. UeM OTIAMYAIOTCS YCTAHOBKH JUTSI TPOLIECCOB JIEKTPOPIOTAINH U DIIEKTPOKOATYIISIIIAN?

30. Kakue memOpaHHBIE anmapathl UCIIOJIb3YIOT JUISI OYMCTKH CTOUYHBIX BOA?

31. Ilepeuncnure MpoLECCH U anmaparhbl, UCIOIb3yEMbIE ISl XUMUYECKOW OYMCTKU CTOYHBIX
BOa?

32. Kakue annapatsl IPUMEHSIFOTCS 111 OKMCIIEHUS IPUMECEN CTOYHBIX BOJ?

33. HazoBute coOpyXeHHUS M ammaparbl, MNpPUMEHseMble s OHUOJOrMYecKON OYHCTKU
CTOYHBIX BOA?

34. Kakue TUIbl a3pOTEHKOB UCIOJIB3YIOT JJIs OUYMCTKU CTOYHBIX BOJ?

35. O0BsicHUTE NPUHIUN PaOOTHI A9POTEHKOB C Pa3IUYHON CTPYKTYPOH MOTOKOB.

36. UeM OTJIMYAIOTCSI OKCUTEHKH OT a3POTEHKOB?

37. Kak yctpoeHsl u pabotaroT 6uopuiabTper?

38. Jlms Kakux Ieneil UCMONIb3YIOT COOPYXKEHUS OMOJOTHYEeCKOW OUMCTKU CTOYHBIX BOJ B
€CTECTBEHHbIX YCIIOBUSX?

39. YkaxxuTe OCHOBHBIE METO/bl KOHIIEHTPUPOBAHUS CTOYHBIX BOJI.

40. PaccMoTpuTe OTHEBOW METO]l 00e33apakMBaHUsI CTOYHBIX BOJ M CXEMbI YCTAHOBOK ISt
€ro IPOBEICHMUS.

41. Kakue mporueccsl ¥ annaparhl IPUMEHSIOT AJIs [TYOOKOH OYHUCTKH (JIOOYMCTKH) CTOYHBIX
BOA?

42. Jlng Kakux Lenedl ucrnoib3yercs Ouosornyeckas ACHUTPUGUKALUS IMPH JTOOYUCTKE
CTOYHBIX BOI?

43. Ha3zoBuTe yCTaHOBKH HCIIOJIb3yEMbIE JIJIsl 00€3BPEKUBAHMSI CTOUHBIX BOJ.

44. Kakue ycTpoHCTBa MPUMEHSIOT JJI HACHIIIEHUS] KUCIOPOAOM OYHUIIEHHBIX CTOYHBIX BOJ?

45. Jlath onpenesieHNue NOHATHIO «OTXObI».

46. NcToUHMKHA BOSHUKHOBEHHUS TBEP/IbIX OTXOJ0B B MaTEPHAIIbHOM ITPOU3BOJICTBE.

47. Kakum 00pa3oM cOOMPArOTCS U pa3MeNIaloTCs TBEPIbIe OBITOBBIE OTXOIbI?

48. TlepeuncnuTh METOIbI IEPEPAOOTKU OTXOOB.

49. Kakue amnmapaTsl HCTIONB3YIOTCS IS IEPEpadOTKH OTXOA0B?

50. YeM oTiiMyaeTcs KOMIAaKTUPOBAHUE OTXOA0B OT KOMIIOCTUPOBAHUS?

51. IIpaBuna pazMmenieHus OTXOA0B.

52. Kakue coopyKeHHsI HCIIOJIBb3YIOTCS JUIsl pa3MELIEHHs OTXO0H0B?



Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIEr0 KOHTPOJIA M0 BUAAM Y4eOHbIX PadoT IJisl CTY/IeHTOB

PeiituHr-KOHTpOIH 1 2 IPaKTUYECKUX PAOOTHI 24 (7 cemectp), 14 (8 cemectp)
Peittunr-konTposis 2 3 mpakTu4ecKux paboTh 30 (7 cemectp), 18 (8 cemectp)
PeiituHr-KOHTpOIH 3 3 mpakTHUYEeCKUX paboThI 28 (7 cemectp), 18 (8 cemectp)

CTYACHTOM

Tlocenienue 3auaTuit

8 (7 cemectp), 3 (8 cemectp)

(6onychI)

JlomoHUTENbHBIE OaIITBI

2 (7 cemectp), 3 (8 cemectp)

Brinonnenue

paboThI

CEMECTPOBOI'O

IJIaHA CaMOCTOSATEIbHOMN 8 (7 cemectp), 4 (8 cemectp)

Ilepevennb

OIIK-2
bnoxk 1
1.

2. IIpoMeskyTOUYHASI ATTECTAIMS 1O AUCIUIIHHE
Ilepeyenb BOpPoOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
NPAaKTHYEeCKHUX 32124 / 3aJaHUI K IK3aMeHYy / 3a4eTy / 3a4eTy ¢ OeHKOMH (pu
HAJIUYUH)

(3HaTB)

Enaroaapsl 4YCMYy HHKJIIOHHBLIC aIIaparbl SABJIAIOTCA HauoOoJee pacipoCTpaHCHHbBIM

TUIIOM CYXHX MEXaHUYCCKHX IbUICYJIOBUTEIICH:
a) JCIIeBU3HE, TPOCTOTE YCTPOHUCTBA U OOCITY)KUBaHUS;
0) MaJIOil METAJNTIOEMKOCTH;
B) OECKOHEYHBIM CPOKOM JKCILTyaTallHH;
T') HeOOJIBIIIOMY COITPOTHBIICHUIO M BEICOKOH MTPOU3BOIUTEIILHOCTH.

2.

Kaxkwue MpeuMynieCTBa UMCIOT HUKJIOHHBIC IBIJICYJIOBUTCIIN

a) IbLIb YJIABIMBAETCS B CyXOM BU/IE;

0) BeCbMa IIPOCTHI B U3TOTOBJICHUH;

B) TUIPABINYECKOE CONPOTUBIIEHHE OJIM3KO K HYIIIO;
I') BCE BapUaHThI OTBETOB BEPHBIE.

3.

Kakue npeumMynieCTBa UMCHOT IUKJIOHHBIC NIBIJICYJIOBUTCIIN

a) arnmaparbl YCHEeIHO paboTaloT Ha BBICOKHX JABJICHUSAX Ta30B;
0) OTCYTCTBHE ABIKYILIUXCS YacTel B amnmapare;

B) IIbLJIb YJIABJIMBAETCA B MOKPOM BHU/IE;

I') BCE BApHAHThI OTBETOB BEpPHBIE.

4.
TeMIeparypax

Hanexnoe ¢GyHKIIMOHMpPOBAHWE IUKJIOHHBIX alapaToB OOECIEYUBACTCA TPU

ra3oB J0:

a) 50 0C;

0) 100 0C;
B) 350 0C;
r) 500 OC.

S.

3a cuer uero MPOUCXOAUT BBIACJICHUEC YaCTUII ITbIJIM U3 I'a30BOT'O ITOTOKA:

a) YCKOpEHHUs CBOOOTHOTO TMaJICHNS,
0) uHepIHH;

B) TpaBUTAIUH;

I') BCE BApHAHThI HEBEPHBIE.

6.

K kakomy kiaccy anmnapaToB OTHOCATCS HUKIIOHBI:

a) MOKpBbI€ IbIJICYIOBUTEIH;

0) ANEKTPOPUIBTPHI;

B) CyXH€ MEXaHUYECKHE NbUICYIOBUTEIIN;
r) GuIpTpyIOIIKE anmnaparsl.

7.

M3 Kakoro KoJIM4eCTBa IUKJIOHHBIX 3JIEMEHTOB MOXKET COCTOSTh prHHOBOﬁ OUKJIOH:




a) 2,4,6,8;
0) CBBIIIIE OJTHOTO;

B) 14;
r) 3,5,7.9.
8. YTo ABJISETCS OTIIMIUTEILHON OCOOCHHOCTBIO KOHCTPYKIIMU OaTapeiHOro MUKIOHA:

a) oOlue pacrpeieuTeNbHbIle U COOMPAIONINE KOJUIEKTOPHI 3albLJICHHOTO W OYHIIEHHOTO
ra3a COOTBETCTBEHHO;

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

B) HAJIMYKE [IMKJIOHHBIX 3JIEMEHTOB JUaMETpoM 110 250 mMm;

I') BCE BapUaHThl OTBETOB BEPHBIE.

9. OnMHOYHBIE U TPYNIIOBbIE IUKIOHB! 3T OTABIUBAIOT:

a) C JIEBBIM BpaILlEHUEM T'a30BOT0 IIOTOKA;

0) BpalleHre ra30Boro NOTOKa UCKIIIOYEHO;

B) C IIPaBbIM BpalllECHUEM ra30BOr0 IMOTOKA;

I') BCE NIEPEUUCICHHbIC BAPUAHTHI BEPHBIE.

10.  Yewm ompenensiercst 3pPEeKTUBHOCTh OUUCTKH T'a30B B [IMKJIOHHBIX MBUICYIOBUTEISX

a) AMCIIEPCHBIM COCTAaBOM IIbLIM U TNIOTHOCTBIO YaCTHIL;

0) OTCYTCTBHEM arpecCUBHOM CPEIIbI;

B) BSI3KOCTBIO OUHUIIIAEMOTO I'a3a;

') IMaMETPOM LIMKJIOHA U CKOPOCTBIO ra3a B HEM.

11.  Kakyro TpaeKTOpHIO JBM)KEHUS B LIMKJIOHE UMEIOT OYHMILAEMbIE Ia3bl:

a) NPsIMOJIMHEIHYIO;

0) CHHYCOUIATIbHYIO;

B) CIMPAJIEBUIHYIO;

I') Ta3bl IEPEMELIAI0TCS Xa0TUYHO.

12.  Kakum 00pa3oM MOXKHO pacrosaraTh IIUKJIOHHBIE allllapaThl:

a) BEPTUKAJIBHO;

0) HAKJIOHHO;

B) TOPU30HTAJIBHO;

I') BCE IEPEYUCIIEHHbIE BAPUAHThI BEPHBIE.

13.  Kakue nuKiI0HbI NOJTY4YHIM Haubobliee pacnpocTpaHeHue B Poccuu:

a) koHcTpykuuu CUOT;

6) xonctpykuuu JIMOT;

B) KoHCcTpykuu H1MOra3a;

T') BCE BUIBL.

14.  UYto ABIsSIETCS OTAUYUTEIBHON OCOOCHHOCTRIO IMKJIOHOB KoHCTpYyKInu HMUMOraza:

a) HAaKJIOHHBIN BXOJIHOW NaTpyOoK;

0) KOPOTKHE HMWJIMHpUYECKasl YacTh U BBIXJIONHAs TPyOa;

B) IMaMeTp LUMUIMHIpUYecKol yacTu 6oiee 500 mm;

I') Cpelld NePEUYNCIIEHHBIX BApUAHTOB HET NMPaBUIIBHOTO.

15.  CKOJBbKO THUMNOB IMJIMHAPHUECKUX MUKIOHOB KoHCTpyKumu HMMOrasa cymectByer:

a) OJIUH;

0) BOceMb;

B) TPH;

T) JBa.

16.  Kak pacmudpossiBaercs abOpeBuatypa L{H:

a) MUKJIOH IMWJIMHIPUYECKUN HAKJIOHHBIH;

0) UMKJIOH UWIMHIPUYECKUI HAarpy>KEHHBIH;

B) nukioH nuinHapuyeckuit HMUMOra3za;

T') IUKJIOH MUJTWHIPUICCKUN HOMUHATHHBIN.

17. Yro o6o3HauaeT uu¢pa B Ha3BaHUM TUMA IuKiIoHa [[H-... :

a) yroJ HakJIOHa LIMKJIOHA;

0) BpeMs pabOTHI IIUKJIOHA;

B) yroJl HaKJIOHa BXOJHOT'O MaTpyOKa OTHOCUTEIHLHO FTOPU30HTA;



T') TOJI B KOTOPOM armapar Ol pa3paboTaH.

18. Kakue Tunbl HUIMHIPUYECKUX [IUKIOHOB CYIIECTBYIOT:

a) [IH-11;

0) [IH-15;

B) [IH-20;

r) [[H-24.

19. JIro00it 13 pa3zMepoB KaKI0TO THIIA ITUKJIOHOB MOYKET OBITh BHIPA)KEH:
a) 3aBUCUMOCTH OT CKOPOCTH ra30BOr0 IOTOKA;

0) OT KOJIMYECTBa yJIaBIMBAEMOMN MbLIN;

B) B JIOJIIX OT IMAMETpa MUIMHAPUYECKON YacTH;

T') IPaBWJIbHBIN BapUaHT OTBETA OTCYTCTBYET.

20.  YTo NMpOUCXOIUT C YBEIUUYEHUEM PAa3MEPOB LIMKIJIOHA!

a) YCKOpEHHUE Ta30BOro MOTOKa;

0) CHI)KCHHE THIPABIHMYECKOTO COMTPOTUBIICHHUS;

B) cHIKeHHUE Y (PEKTUBHOCTH;

') BCE BapHAHThI OTBETOB BEPHBIE.

21. Kakoro nuamerpa nukinonsl Tuna [{H npuMeHsaTh HE peKOMEH1yeTC:
a) meree 3000 mm;

0) 6ostee 1000 mm;

B) 500-1000 MMm;

T') IPaBWJIbHBIN BapUaHT OTBETA OTCYTCTBYET.

22. Kakotii rukiion tuna [{H momyunn Hanbosbiee pacpocTpaHeHue:
a) [IH-11;

0) LIH-15;

B) [IH-20;

r) [[H-24.

23. UYro 0603HaUEHO HA JAHHOM PUCYHKE UG POit 2:

a) BXOJIHOM maTpy0oK;

0) BBIXOJJHOHU MAaTPYyOOK;

B) LIMJIMHJIpUYECKasl YacThb;

r) OyHKep.

24.  Yro 0603HAUYEHO Ha JaHHOM pUCYHKE IIU(poii 3:

a) BXOJJHOH MaTpyooK;

0) BBIXOAHOM NaTpyOOK;

B) LIMJIMHJIpUYECKasl YacThb;

r) OyHKep.

25. Yrto 0603HaUEHO HA JTAaHHOM pUCYHKE UG POt 4:

a) BXOJJHOH MaTpyooK;

0) BBIXOAHOMU NaTpyOOK;

B) LIMJIMHJIpUYECKasl YacThb;

r) OyHKep.

26.  Ilon melicTBHMEM KaKMX CHJI IPOUCXOAMT BBINAJACHNE YACTUIL IBIIM U3 Fa30BOTO MOTOKA
B TIBLIEOCATUTEIFHBIX KaMepax:

a) CHJI MHEPIUH;

0) cuJ TpaBUTAIINH;

B) LIGHTPOOEKHBIX CHUIIL;

T') BCE BAPHAHTHI OTBETOB BEPHHBI.

27. Yem B oOcHOBHOM ompenensercs 3(PQEeKTUBHOCTh OCaKICHUS 4YacTUI[ B
MBUICOCAAUTEILHON KaMepe:

a) BpeMeHeM NpeObIBaHuUs;

0) TpaeKTOpHel IBUKEHHs Ta30BOr0 MOTOKA;



B) CKOPOCTBIO JIBUKECHHUS T'a30BOTO MTOTOKA,;

T') Pa3HOCTBIO CKOPOCTEN Ta30BOr0 MOTOKA M YaCTHUI] ITBLIH.

28. K xakomy kjaccy anmapatoB OTHOCSITCS NBUIICOCAAUTEIbHBIE KaMEPHI:

a) CyXHe MeXaHW4YeCKHE TbUICYIOBUTEIIH;

0) MOKpBIE TBIICYJIOBUTEIIH;

B) 3JICKTPOPHIBTPHI,

I') UHEPIIMOHHBIC aIapaThl.

29.  Yactumpl TBUIM KakUX pa3MepoB HambOosnee dPQGEKTUBHO yYIABIMBAIOTCA B

MbUICOCATUTEIIbHBIX KaMEpax:

a) MEHEE 5 MKM;

0) 5-10 MkwMm;

B) 10-30 MKM™;

r) 30-50 MKM.

30. Yemy paBHa 3(Q¢EKTUBHOCTH YIABIUBAaHUS BBICOKOJUCIICPCHON MBUIH Pa3MEpPOM

MeHee 5 MKM B IbUICOCAANUTCIIbHBIX KaMEpax:

a) OJIM3Ka K HYIIIO;

6) coctapmusieT okoio 50%;

B) Omm3ka k 100%;

T') BCe BapUaHThI HEBEPHBIE.

31. Ha uro HeoOxoaumo oOpalmiaTh CYLIECTBEHHOE€ BHHMMAHHUE MpPHU NPOEKTUPOBAHUU

NbIICOCAAUTCIIbHBIX KaMEP:

a) paBHOMEPHOCTD paclpeiesieHus: Ta30BOro MOTOKA;

0) KaueCTBEHHBIN COCTAB Ira30BOU CPEIbI;

B) IPUPOJ1y YJIaBJIMBAEMOH MbLIH;

') FTEpPMETUYHOCTh YCTAHOBKHU.

32.  llpu u3MEHEHUH KAaKOro IeOMETPUYECKOro IMapameTpa IbUICOCAIUTENbHON KaMepbl

YBCIUYUBACTCA €€ B(I)Q)GKTHBHOCTLZ

a) JUIMHBI;

0) BBICOTHI;

B) IIMPUHBL;

r) 11000T0 U3 NEPEeYUCICHHBIX TapaMeTPOB.

33.  Jns yBenmueHus 3()(HEKTUBHOCTH TBUICYJIABIMBAHUS B TBIICOCATUTENFHBIX KaMepax

1es1eco00pa3HO NPUMEHSTh:

a) razopacipeieuTeIbHbIC PEIIETKY;

6) muddysopsr;

B) KOH(Y30pHI;

r) OapabaHbl JIETIECTKOBOTO THIIA.

34.  llenecooOpa3HOCTh NPUMEHEHUS MbLICOCATUTENBHBIX KaMep ONpeesieTcs:

a) BBICOKOW HAYaJbHOM KOHIIEHTpAalUed TbLIH;

0) HE3HAYUTEIbHBIM 00bEMOM OYMILIAEMOT0 BO3/1yXa;

B) HaJIMUUEM arpeCCUBHOM CpeJibl;

I') BCE IEPEYUCIICHHbIE BAPUAHThI BEPHBIE.

35. B kaudecTBe Kakux anmapaTtoB B HACTOAILIEE BPEMs MPUMEHSIOTCS MbUICOCATUTENbHBIC

KaMephl:

a) anmnapaTroB TOHKOM OYUCTKH;

0) anmapaToB 3aKJIIOYUTENBHON cTaquu PUIBTPOBAHUS;

B) aIlapaToB MPEIBAPUTEILHON OUUCTKH;

T') BCE MEPEUNCIICHHBIC BAPHAHTHI BEPHEIE.

36. K gocTomHCTBaM MbLIEOCAIUTENBHBIX KaMep OTHOCSTCS:

a) MPOCTOTAa KOHCTPYKLIUU;

0) HU3Kasi CTOMMOCTb;

B) HEOOJbILINE PACXO/Ibl SHEPTUH;

I') BCE MEPEYNCICHHbIC BAPHAHTHI BEPHBIE.

37. PaboTa npimeocaiuTeNbHBIX KaMep He MOBEPKEHA BIUSHUIO:



a) TeMIIepaTypshl;

0) CKOPOCTH ra30BOTO MOTOKA;

B) HAJIMYMS MBUIH PA3JIMYHOTO AUCIIEPCHOIO COCTABA;

I') BCE MEPEUNCICHHBIC BAPHAHTHI BEPHBIE.

38.  Kakoe 3HaueHHMe UMEET pPEeKOMEHJIyeMasi CKOpPOCTb JIBM)KEHHUS ra3oBOro0 IOTOKa B
MBUIEOCAAUTEIBHON Kamepe:

a) 5-10 m/c;

0) He Ooiee 3 M/c;

B) CBBIIIIE 5 M/C;

r) 3-5 m/c.

39.  Ilpu npoeKTUPOBAHUHU MBLICOCATUTENLHBIX KaMep CIIEyeT yUYUThIBATD:

a) BO3MOXHOCTb BTOPUYHOI'O YHOCA;

0) TONIIHUHY CTCHOK KaMephl;

B) TeMIIEpaTypPHBIN pEKUM pabOThI KaMeEpHI,

T') BCE IIEPEUYUCIICHHBIE TapaMETPHI.

40.  Kak Ha3bIBaeTCsl 3JEMEHT IbUICOCATUTEIILHON KaMepbl, B KOTOPOM OCYILECTBIISAETCS
HaKaIlJMBaHUE YJIaBIMBAEMOM MbUIH:

a) OyHKep;

0) BXOJIHO MaTpy0OoK;

B) 1 dysop;

') KOMIIEHCATOP.

41. B kaxoli 4acTH OYHCTHBIX COOPYKEHUH yCTaHABIUBAIOTCS YCPEAHUTEIU?

a) Ha BBIXO/JIC;

0) Ha BXO/C;

B) B IICHTPAJIbHON YacCTH.

42.  IlpouexuBaHWe TMpeIHA3HAYECHO JUIS BBUICICHHS W3 CTOYHBIX BOJ KPYITHBIX
HEPACTBOPUMBIX IIPUMECEH pa3MepoM. ..

a) 10 25Mm;

0) ot 25 1o 40mwm;

B) 6osee SOMM.

43.  Yro ABnseTcs OCHOBHBIM COOPYXEHHUEM JIJIsl OYUCTKU CTOUHBIX BOJ?

a) pelieTKa;

0) yCpeIHUTEIb;

B) OTCTOMHUK.

44. B kakux ciyyasx OpUMeHsI0Tcs 6apabaHHble GUIBTPHI?

a) MPH OYUCTKE BOJ OT HEPTEIPOAYKTOB;

0) Ipu OYKMCTKE BOJIbI OT MEJIKOAUCIIEPCTHBIX MTPUMeECEi;

B) IIPU OTCYTCTBHUU B BOJIE BSI3KUX BEIIECCTB.

45.  KaxoBa 3 QpeKTUBHOCTb OUUCTKHU BOIBI MUKPOPHIBTPOM?

a) menee 40%;

6) 40 — 60%;

B) Oosee 70%.

46.  Ha xakue TpH IpymnIibl JJAT CYIIECTBYIOLIUE MBIUICYJIOBUTENHN O CIIOCO0Y OYMCTKHU:

a) CyXOii, MOKpPOH M DJIEKTPUUECKON OUUCTKH;

0) cyxoif, COpOITMIOHHOM U MOKPOW OYUCTKH;

B) DJIEKTPUIECKOM, COPOIIMOHHON U MOKPOU OYMCTKH,

T') DJIEKTPUYECKON, COPOIIMOHHOMN U CyXOH OYHCTKH.

47. Kakpe w3 1peAcTaBleHHBIX THUIIOB alllapaTOB HE OTHOCATCA K TIpymme
KHUJIKOIUIEHOYHBIX MOKPBIX MbUICYJIOBUTENEH:

a) Tapenbpyarhle;

0) ancopOepsl;

B) yIapHO-MHEPLUOHHBIE;

r) cKpy00eps1 Bentypu.



48. K xakoif rpymme OTHOCSATCS CJCAYIOIIME anmapaTtbl — BOJOKHUCTHIE (QUIBTPHI,

TKaHEBbIE (PMIIBTPBI, 36PHUCTHIEC (DUIIBTPHI:

a) puIbTpyIOIINE;

0) mpOMBIBaTEIN;

B) COpOIIMOHHEIE;

T') IEPEUUCIICHHBIE alapaThl HE BXOASAT HU B OJIHY TPYIITY.

49. K kakoii Trpymre OTHOCATCS CICAYIONIME ammnapaTbl — Tapelb4aThie, HHEPIIHOHHBIE,

cKpy0Oeps1 Bentypu:

a) GuIbTpyIOIIHUE;

0) mpOMBIBaTEIN;

B) COpOIIMOHHEIE;

I') IEPEUYUCIICHHBIE allllapaThl HE BXOAT B OJIHY TPYIITY.

50. DU3UKO-XUMUYECKUM METOJI, OCHOBAHHBIM HA MOIJIOLIEHUH ra30B U MapoB TBEPABIMU

U KUJKUMH TIOTJIOTUTEISIMU, B PE3YJIbTaTe 4ero oOpa3yrTCs MAIONETyYHe W MallOpACTBOPUMBIC
COETUHEHUS — ATO

9TO

a) abcopOuus;

0) xemocopOIus;

B) aJIcOpOIHs;

I') TepMUYECKasi HEUTpaIu3arLysl.

51.  Meropa, ucnonb3yemsblii TOra, KOrjia ouniiaeMble ra3bl 001a/1at0T SHEPrUeii ropeHus -

a) METOJl XeMOCOpOIIHH;

0) MeToz ajcoponuu;

B) METOJI MPSIMOTO CXKUTAHWS;

') METOJT TEPMUYCCKOTO OKHCIICHUS;

1) METOJT KATAJTUTHYECKOTO JIOKHTa.

52. [Tox neiicTBHEM KaKUX CHJI IPOMCXOUT BBIMAICHUE YACTHI] MBUIH U3 Ta30BOT0 MOTOKA

B IIBIJICOCAAUTECIIbHBIX KaME€pax:

a) CHJI HHEPIUH;

0) CWJI rpaBHUTAIUY;

B) IIECHTPOOEKHBIX CHII;

T') BCe BapHAHTHI OTBETOB BEPHEI.

53. UYemy paBHa 3(Q¢EKTUBHOCTh YNIAaBIMBaHUS BBICOKOJAMCIIEPCHONW TBUIM Pa3MEPOM

MEHEE 5 MKM B NbUICOCAANUTCIIBHBIX KaMEpax:

a) OM3Ka K HYIIO;

0) coctainsieT okono 50%;

B) 6mu3ka k 100%;

I') BCE BapHaHThl HEBEPHBIE.

54.  llenecooOpa3HOCTh MPUMEHEHUS MBUICOCAAUTENBHBIX KaMep ONpeIeIsieTcs:

a) BBICOKOW HA4aJIbHOM KOHLIEHTpalUen MbLIN;

0) HE3HAYUTETHHBIM 0OBEMOM OUYHILIAEMOT0 BO3/1yXa;

B) HAJINYMEM arpecCUBHOM Cpebl;

I') BCE NEPEYUCICHHbIC BAPUAHTHI BEPHBIE.

55. Kakoe 3HaueHume nmeeT peKOMEHIyeMash CKOPOCTh JIBMKEHHSI Ta30BOr0 IMOTOKA B

MbLICOCAAUTEILHOMN KaMepe:

a) 5-10 m/c;

0) He Ooiee 3 M/c;

B) CBBILIE 5 M/C;

r) 3-5 m/c.

56. Ha uyto HeoOXxoaumo oOpamiaTh CYIIECTBEHHOE BHUMAaHHUE IPH MPOEKTHPOBAHUU

MbUICOCAAUTCIIBHBIX KaMEp:

a) paBHOMEPHOCTh PACTIPEIEIICHHS Ta30BOT0 TIOTOKA,
0) KaueCTBEHHBIN COCTaB Ta30BOU CPE/IBI;
B) IPUPOJTY YJIaBIIMBAEMOH TIBLIIH;



I') TEPMETHYHOCTh YCTAaHOBKH.

57. IIpu npOEeKTUPOBAHUH BUIEOCAIUTEIBHBIX KAMEP CIEAYET YUUTHIBATD:

a) BO3MO>XHOCTb BTOPUYHOTO YHOCA;

0) TOJNIMHY CTCHOK KaMephl,

B) TEMITEpATypPHBIN PEKUM PaOOTHl KaMEpPHI;

T') BCE MEPEUUCICHHBIC TAPAMETPBI.

58. Hacanounpie abcopOephl MpeacTaBiIstoT coO0H KOJIOHHBI, 3allOJHEHHBIC HACAIKOW —
TBEPABIMU TeJIaMU pa3NudHOi (opMbl. OHA CITYKHT JJIS:

a) YBEJIMYCHUS TOBEPXHOCTH KOHTAKTa COMPITMKOCAIMMXCS (a3 — ra3a v )KUJIKOCTH;

0) yBenIWYeHHWS TIOBEPXHOCTH KOHTaKTa COMPIUKOCAIOMMXCcs (a3 — TBEpIOro Tela u
JKHUJIKOCTH;

B) YBEJIMUEHUS CKOPOCTHU MTPOXOKICHUS ra3a uepes arrapar;

') YBEJTUYCHHUS BpEMEHN KOHTAKTa OYHUIIIAEMOT0 Ta3a M KUJIKOCTH;

1) HET MPABUWJIbHBIX BAPUAHTOB.

59.  bap6ortaxusie abcopOepsl pa3AesioT Ha TPU OCHOBHBIE IPYIIIIbL:

a) CO CIUIOMHBIM 0apOOTaXHBIM CJIOEM, Tapeab4aToro THIA, C MEXaHUYECKHUM
nepeMelInBaHuEM;

0) C TpephIBUCTHIM 0apOOTAKHBIM CJIOEM, IUTACTUHYATOTO THIA, C MEXaHUYCCKUM
NepeMeINBaHUEM;

B) LIEJMHJIPUYECKOTO THIIA, C MEXaHUYECKUM TePEMEIINBAHUEM, YAIIEYHOTO TUTIA;

I') HET IPABUIBHOIO OTBETA.

60. B pacneumBapmux — abcopOepax  KOHTAKT MEXAy  (a3amMu  JTIOCTHTaeTcs
paclbpUIMBaHUEM MJIM pa30pbI3TMBAaHUEM OKHJIKOCTH B Ta30BOM IOTOKe. OTH abcopOepsl
MOJPA3JIENIAIOTCS Ha CIIETYOINE TPYIIIbL:

a) (QOpPCYHOYHBIE  paclbUIMBAIOIINE, CKOPOCTHBIE  INPSMOTOYHBIC, MEXaHUYECKUE
PpacmbUINBAIOINE;

0) ¢opcyHOUHBIE pACHBUIMBAIOIINE, CKOPOCTHBIE Ta30NpPOMBIBATENM C MEXaHWYECKUM
nepeMenBaHNeM, IETMHIPHIECKUE MOJIBIC;

B) LIEJMHIPUYECKOTO THIIA, C MEXaHUYECKUM IepeMEIIMBaHUEM, YAIlIEYHOTO TUIIA;

I') HET PaBUIILHOTO OTBETA.

61.  Beicokas aOcopOLMOHHAs CIOCOOHOCTb, CEIUKTUBHOCTb, HM3KOE [aBJIEHUE Iapa,
XUMHYeCKass HHEPTHOCTh MO OTHOMICHUIO K PaclpOCTPaHEHHBIM KOHCTPYKIIMOHHBIM MaTepHaliam,
HETOKCUYHOCTb, OTHE- U B3PBIBOOE30MACHOCTh, JOCTYIHOCTh M HE BBICOKas CTOMMOCTb — 3TH
TpeOOBaHUS NPEIbBISIIOTCS PU BbIOOpE:

a) abcoOpeHTa;

0) ancopOeHTa;

B) abcopbara;

r) amcopOara;

1) annapara HeMTpaau3aliy O4MIaeMoro rasa;

€) HET MPAaBHIILHBIX OTBETOB.

62. Konpua Pammura, cemna tuna «MHrtamoke», cemna bepns u kombna Ilamns
NPUMEHSIOTCS B:

a) HacaJOYHbIX abcopOepax;

0) 6apOaTakHbIX abcopOepax;

B) pacnbuiMBaronInx adbcopbepax;

I') HE IPUMEHSI0TCS B abcopbepax;

1) IPUMEHSIOTCSI BO BCEX Tamax abcopOepoB.

63.  BoJIBUIMHCTBO HacaJ04YHbIX a0copOepoB paboTaET B:

a) TUIEHOYHOM PEXHME;

0) B pexxuMe MO IBUCAHUS;

B) B PEKUME dMYJIBIUPOBAHUS;

T') B peKHUMe yHOCA.

64. B Tapenpuarbix abcopbepax UCIONB3YIOTCS CIEIyIONME OCHOBHBIE TPYIIIBI TAPEJIOK:

a) TOJIbKO MEPEKPECHOTO THIIA;



0) TOJIBKO C OJTHOHAIIPABJICHHBIM JIBI)KCHUEM Ta3a U KUJIKOCTH (TIPSIMOTOYHBIC);
B) TOJIBKO MPOBAITBHOTO (OECTIepeTMBHOTO) TUTIA;

T') BCE IEPEYUCIICHHbIE TUIIbI TAPEJIOK UCIOJIB3YIOTCS;

1) HeT IPaBWJILHOTO BapuaHTa OTBETA.

biok 2 (ymetn)

1. Hacanku, pemerku, aud@y3opbl, CETKM H T.I., HUCHOJb3yeMbIE B PEAKTOpax C
TBEPJIbIM KaTaJIM3aTOPOM, OTHOCATCS K ...yCTPOHCTBAM ra3opacipeesInTelIbHbIM

2. Herounass 1eHTpoBKa, HEHaIEXKHOE KpEIUIEHWE JeTalled, OTCYTCTBUE CMa3KH,
YIJIOTHSIOLIEH U OXJIQXKJArOIEH )KUAKOCTH U T.JI. IPUBOJAT K ... IEHTPOOEIKHBIX HACOCOB

3. Paszpymaroiee neicTBre Ha HACOC OKa3bIBACT. ..

4. PaboTa Hacoca B pexuMe. .. MOXKET BbI3BATh BUOPALIMIO

5. [Ipu »sKcmTyaTaliud TOPIIHEBBIX HACOCOB OOCTYXHBAIOIIUN TEPCOHAN JIOJDKEH
PETYJISIPHO «IIPOCIYLIMBATE» paldoTy...

6. W3HOoC Twib3bl LMIMHIpA, MOJOMKa KJalaHoB, ceAel U T.J. — 3TO XapaKTepHbIE
HEHCIIPAaBHOCTHU IS ... HACOCOB

7. KOHCTpYKTUBHO paznuyaroT LIEHTPOOEKHBIE U ... BEHTUIISATOPHI

8. [Ipy HEOOXOIUMOCTH MOJAYM MJIM OTcoca OOJBIIOrO0 KOJIMYECTBA BO3ayxa 0Oe3
M30BITOYHOI'O HAIIOpa UCIIONb3YIOT ... BEHTUJISTOPBI

9. ...yCTaHOBKHM MOJPA3JeNIAI0T Ha BO3YIIHbIE U T'a30BbIE

10.  OcHoBHOe TpeOoOBaHHE, 00OECIIEUNBAIOIIEE HOPMAIBHYIO pabOTy ... - COXpaHEHHE UX
reoMeTpuueckoi GopMel u obecriedeHrne repMeTHYHOCTH BCEX 3JIEMEHTOB U YYaCTKOB COIPSIKEHUI

11. TpyOonpoBObI ¢ TEMIEPATYPO HAPY>KHON MOBEPXHOCTH CTEHKHU OOJIEE ... JOJKHBI
OBbITH MMOKPHITHI U30JISILHUEH

12. B camoii BepxHel oTMETKE TpyOOIPOBOOB YCTAHABIUBAIOT. . .

13. B cambIX HU3KHX y4acTKax TpyOOIpOBOIOB IPeAyCMaTPUBAIOT ...

14.  CocrosiHHuEe apMaTyphl U IPUBOJIa IPOBEPSIIOT

a) Ka)KIbIil MecsL]

0) pa3 B roJ

B) KaX/Ible TPU Mecsila

15. B peakTopax ¢ ICEBIOOXKI)KEHHBIM CIIOEM KaTajl3aropa Haubojiee XapaKTEpHbBIM
BUJIOM M3HOCA SBIISETCH. ..

16.  Haubonee cuibHO M3HAIIMBAIOTCS BHYTPEHHHUE 3JIEMEHTHI

TpyOUaThIX PEaKTOPOB

a) aanabaTUYECKUX PEaKTOPOB

0) PEAKTOPOB C MCEBI00KIKEHHBIM CIIOEM KaTalu3aTopa

B) pPeakTopoB c pyOalikaMu U MellaiKkaMu

17.  CkopocTh pas3orpeBa peakTopa TIpH IycKe HEoOXOIMMO TOJIepKUBATh B
YCTaHOBJICHHBIX Npeenax il MpeaoTBpalleHus

a) neperpena Chlpbs

0) BO3HUKHOBEHUS TeMIIEpaTypHBIX Aedopmannii

B) pocTa JJaBJIeHUS

18. B peaKToOpax-nojIMMepHu3aTopax HCMOJIb3YIOT MEIIAJIKH, CHa0>XCHHBIE
CHeLHaTbHBIMH. . .

19. OCHOBHBIM ycliOBHEM oOecrieueHuss Oe3aBapuiHONW OJKCIUTyaTallik PEaKTOPOB ¢
TBEPJIbIM KaTaJIn3aTOPOM SIBJISIETCS] paBHOMEPHOE paclpe/ieieHne

a) CBIPBSl BO BCEX CEUEHUSX ammapara

0) CBIpbsI HA BXO/I€ B armapar

B) KaTajn3aTopa Mo BbICOTE amrmapaTa

20.  OCHOBHBIM HEIOCTATKOM TPYyOYaThIX PEAaKTOPOB SIBJSETCS TPYTHOCTh MOAJICPKAHUS
TEMIIEPATYPHOTO peXUMa 1o

a) CEUEHHIO TPYOBI

0) CEUYEHHIO arlnapara



B) JUTUHE TPYOBI

21.  OCHOBHOH HEJOCTaTOK ...pEAKTOPOB — CIIO)KHOCTb PETYJIMPOBAHUS TEMIIEPATYpPHI 110
BBICOTE CJIOS KAaTAIN3aTopa

22. It mpenoTBpalieHusl TEMIEpaTypHbIX Jaedopmanuii Kopryca B... peakTopax
IpeyCMOTPEHA YCTaHOBKA JIMH30BBIX KOMIIEHCATOPOB

a) TpyOUaThIx

0) aanabaTUIEeCKuX

B) peaxkTopax ¢ MellajJKaMu

23. Peaknuio u pereHepalyo Karaim3aropa MpoBOST B OJTHOM ariapare

a) B PEaKTOpax ¢ pyOamIkoi U MEIaIKoul

0) B pEaKTOpax ¢ HEMOJIBWKHBIM CJIOEM KaTajan3aTopa

B) B PEaKTOpax C IMCEBJO0KMKEHHBIM CII0EM KaTaan3aTropa

24.  Peakuuio M pereHepanyio Karajau3aropa IMPOBOIAT B Pa3MUYHBIX armimaparax Hpu
NPOBEICHUH MpoLecca

a) B XKHUJKOH (haze

0) C MCIIOJIb30BaHUEM HETIOABIIKHOTO CJIOS KaTaau3aTopa

B) C MCITIOJIb30BAaHUEM TICEBIIOOKIKEHHOTO CII0S KaTalin3aTtopa

25.  HapymeHusi TEXHOJOTHYECKOTO pEXMMa IPH MPOBEACHUU IPOLECCOB OKHUCICHUS
MOYKET MPHUBECTU K ...

26.  IlpeBbllieHUE JOMYCTUMBIX MPEAEIOB CKOPOCTH XJIOPUPOBAHUS MOXKET IPUBECTH K ...

27.  Jnsa UpeAoTBpAlCHUs pasrepMETH3allMK  alliapaTtoB, IpeIHA3HAUYCHHBIX IS

MMPOBCACHUA IMPOLCCCOB XJIOPpHUPOBaHUA, UX CICAYCT H3TOTaBJIMBATL M3 MATCPHAJIOB, CTOfIKPIX, B
IEPBYIO OUCPCIb

a) K BO3JICHCTBUIO BBICOKHMX JIaBJICHUI

0) K KOppO3uu

B) K BO3CMCTBHUIO BBICOKMX TEMIIEpATyp

28.  Jlns ynaBivMBaHMS KaTajdu3aTOPHOM MbLIM BHYTPU alIapaToB C ICEBIOOKUKEHHBIM
CJI0€M pPa3MeIlaoT. ...

29. [logaua karanuzaTtopa B PEaKTOpP C ICEBJOOKMKEHHBIM CIOEM OCYIIECTBISETCA
IIOTOKOM. ..

30. Ilomaua xaTanu3aTropa B pEereHEpaTop € MCEBAOOXKUKEHHBIM CIO0EM OCYLIECTBIAETCS
IIOTOKOM. ..

31. ...Hacoca BKJIIOYaeT pa30opKy, MPOBEPKY COCTOSIHUSA, YUCTKY, COOPKY U LIEHTPOBKY C
IIPUBOAOM

32. Hapymenne HopmanbHOW  paOOThI... HAacoCOB MpOSABISETCS B  MAJCHUU
IIPOU3BOJUTENIBHOCTH U PA3BUBAEMOT0 HAlopa

33. [Ipu pabote ... HapylleHHE TePMETHYHOCTH MOXXHO OOHApyXUTh IyTeM 3aMepa
pacxoja 1o U Iociie arperara, KoTopoe He JOJKHO IpeBbimarh 5%

34. OcCHOBHBIE OITACHOCTHU TIPU JKCIULYaTallUH... KOMIIPECCOPHBIX YCTAHOBOK CBSI3aHBI C
MOBBILICHUEM JIaBJICHMSI, TEMIIEPATYPHI U C BO3MOKHOCTHIO 00pa30BaHMs B3PHIBOOMACHBIX cMeceil

35. IIoBBIIIEHHBI PACXOA ... HA Y3JIbI BO3AYLIHOI'O KOMIIPECCOpPAa MOKET IPUBECTU K
BO3HUKHOBEHHIO aBapUIHOW CUTyal[uu

36. BaxHoe ycnoBue 0€30MacCHOCTH ... KOMIIPECCOPHBIX YCTaHOBOK — IpPHUMEHEHHE
TOJIBKO TEX MapOK CMAa304YHBIX Macesl, KOTOpPbIE YKa3aHbl B IaCIIOPTE

37. IlonHast repMETUYHOCTH arperara, OTBOJ TIa3a IIOCJIE YIUIOTHEHMW W 3alllUTHas

NpOIyBKa a30TOM TPEIyCMOTPEHBI JUIs oOecredeH sl 0e30MacHOCTH KOMIIPECCOPOB JUIS CHKATHS
YIJIEBOJOPOIHBIX Ta30B  XJIOpa KHCJIOpOJAa aleTUJICHA

38.  PoranmoHHBIE KOMIIPECCOPHI C BOJASHBIM YIUIOTHEHHEM PEKOMEHIYETCSI UCTIOIh30BATh
JUISL COKATHUS

a) YTJIEBOJOPOAHBIX Ta30B

0) xJiopa

B) KHCII0pOJIa

r) aleThJIeHa



39. [TpuynHOI 3a0MBKM IHMKJIOHOB MOXET OBITh MX JIKCIUTyaTallusi TMPH TEeMIIepaTypax

HUXE. ..
40. Pe3koe cHuKeHne COMPOTUBIICHUS B PyKaBHBIX (PHIIBTPax CBUICTEIHCTBYET O...
a) BBIXO/IE U3 CTPOSI MEXaHU3Ma BCTPSXUBAHUS
0) 3a0uBKe (QUILTPOBATHHOU TKAaHU
B) paspbIBE pyKaBa
41.  Apwmarypa, mnpeaHazHAu€HHas I COKIDKEHHBIX  YIJIEBOJAOPOJHBIX Ta3oB U

JICTKOBOCINIAMCHAIOINXCA )KI/II[KOCTCI;'I, HC3aBUCUMO OT TEMIICPATYPbl W JAaBJICHHUA JOJIZKHA OBITH
BBITIOJTHCHA U3

a) qyryHa

0) THUTaHa

B) cranu

42.  Ilpenynpexpamoomuye Kojiblla KpPacHOrO I[BeTa HAHOCAT Ha TpyOOIpoBOJax,
IpeHa3HAYCHHBIX JJIS IEPEKAuYUBAHMUS ... BEIIECTB

a) JIETKOBOCIUIAMEHSIOIIUXCS

0) SITOBUTHIX

B) B3PBIBOOIIACHBIX

43.  Jlnd SKAJOKOCTHBIX PEAKIMH, MPOTEKAIOMMX ¢ OOJBIIMM TEIJIOBBIM 3 PeKTOM
1€J1eCO000Pa3HO UCIOJIb30BATh PEAKTOP

a) C TYpOMHHBIMH MEIIAIKaMHU

0) ¢ pybamkoit

B) C BCTPOCHHBIMHU BHYTPEHHUMH TETNIOOOMEHHHKAMH

44,  OOmwUH HEOOCTATOK... PEAKTOPOB - MEPUOJUYHOCTH HUX paOOTHI, CBA3aHHAs C
HEO0OXOMMOCTBIO pEreHepaluy KaTaau3aTopa

a) aanabaTUIEeCKuX

0) TpyOUaThIx

B) ¢ py0aikoit 1 MemaiKkou

r) C TICEB/I00KMKEHHBIM CJIOEM KaTalu3aTopa

45.  PeakuuoHHBIE anmapaThl MOKPBIBAIOT cJI0eM (hyTepOBKU

a) IIPY TIPOBEICHUH BHICOKOTEMITEPATYPHBIX MTPOIIECCOB

0) IPY UCTIOJIb30BAaHUH arpPECCUBHBIX Cpejl

B) IIPY BBICOKOM JIaBJICHHUH B arIiapare

r) JUIS 32Tl MeTaJlla OT aTMOC(EepHON KOppO3Un

bnoxk 3 (Bnangets)

1. Cxema TOpU3OHTAIBHBIX OCATUTEIBHBIX KaMep Moka3aHa Ha puc. 1. [IpeumymiectBo
OCaJIUTENIbHOW KaMepbl — IMPOCTOTAa KOHCTPYKIHMH, Majoe THUJPABIMYECKOE CONPOTUBIICHUE,
OTCYTCTBHE H3HOCA, CIOCOOHOCTH MPOM3BOJAUTH OYHCTKY Ta3a MPH BBICOKUX 3albUICHHOCTAX H
TeMrneparypax. Marepuaiom Al U3TOTOBICHHS KaMep MOXKET CIY>KUTh KUPIHU4Y, OCTOH, CTalb,
JIEPEBO.

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

II — ounmennsli raz; Il —nbute; 1 — kopmyc, 2 — GyHKep; 3 — WTyLep Ui yIaleHus MbUIK;

4 — neperopoJku; 5 — BEpTUKAJIbHbIE IEPETOPOIAKU

Puc. 1. Cxembl TOpU30HTAIBHBIX NBUIEOCAAUTEIBHBIX KaMEP

CkopocThb Ta3a B JaHHBIX Kamepax oT 1,5 g0 2 m/c. Kamepsl npuroaHsl Ass yiaaBJIWBaHUS
yactuil He MeHee 50 MkMm. CreneHs ounctku He mpebinaer 40—50 %. Ilpu paboTe ¢ XUMHUYECKU
arpecCMBHBIMM Tra3aMH BHYTPEHHIOIO IOBEPXHOCTh Kamepbl 00palaThIBalOT CHEHHATbHBIM
NOKpbITHEM. Vcmonb3oBaHWe Kamep JUIsl yJaBiIMBaHUS B3pbIBO-, I0KapOONACHBIX IIBIIEH He
JIOITyCKaeTCsl.

Hcxonusle JaHHBIE:

[IpieocagurensHas kamepa umeer auuHy L = 10 M, Beicory H = 1 M, mupuny B = 2 m.
Pacxon Bo3gyxa uepes kamepy , IUNIOTHOCTB 4acTHI] , BA3KOCTb rasza Ila-c,

Paccuuraiite pa3mep yactuil (MKM), yJIaBIuBaeMbIX B kamepe ¢ 3¢ dextuBHOCTHIO 50%



Orser: MKM

2. TemnepaTypa BHYTpEeHHEH MOBEPXHOCTH MU30JSALMM IJIOCKUX CTEHOK amrapara paBHA
120°C, a mapyxHo# nopepxHoctd u3oysnuu paBHa 40°C. KoaddumueHT TernmooTjaun oT BHENTHER
MOBEPXHOCTHU CTEHOK K OKpYyXkaromieii cpene pasHa 10 B1/(M2-K). Temnepartypa okpykaromei cpeisl
20 °C. OmnpenenuTh MNOTEPU TEIJIOTHI B OKPY)Kal cpeay ¢ IM2 MOBEpPXHOCTH, TEPMUUYECKOE
COMPOTHUBIICHWE B YCTAHOBHBIIMUXCS YCIOBHUSX W TOJIIMHY H3OJISAIHUU, €CIH €€ KOIPPUIUCHT
teronpoBoaHocTH paBeH 0,1 B1/(M-K). Kakyro temneparypy OyneT uMeTh Hapy>KHasi TOBEPXHOCTh
W30JSIIAHA, €CIM €€ TOJIIUHY YBeNIWYUTh BABOe? IIpUHATH MOCTOSHHBIMU KO3(D(DUIIMEHTHI
TEIUIO0TIa4H U TEIUIONPOBOAHOCTH.

3. B TemnmooOMenHoM ammapate KouaeHcupyercs 9500 Kr/gac HACBIIIEHHOTO Tapa
OcH30J1a 3a CYET OTBOJA TEIUIa Yepe3 CTEHKY BOAOW ¢ HadanbHOUW Temmeparypor 10°C u KoHeuHOM
38°C. Temnora mapooOpa3oBanust OeH3osia mpu padoumx ycnoBusx 394 kJDx/kr. KoaddumueHt
teronepenayn coctapiusier 520 Br/(M2-K), temneparypa kumnenms O6enzona 80°C. Ompenenutb
pacxo]1 BOJbI M MOBEPXHOCTD Teruionepenadn. [lotepsimMu TeroTsl npeHeOpedb.

4. B xomoamnbauk TpeOyetcs momaTh 2057 Kr/4ac a30THOM KHCIOTHI OT TEMIIEPATYpPhI
105 mo Temmepatypsl 28°C. OxiaxxaeHue Mpou3BOJUTCA BOJOHU, MOCTYyNAIOUIEH B XOJOAWIBHUK, C
temneparypoi 18°C u yxoasuied w3 Hero c Temreparypoil 25°C. TemnoeMKOCTb KHCIOTHI
2,940k /Ix/(kr-K). KoadduimenT TermmooTaaun: oT KUCIOTH K cTeHke ammapara 400 Bt/(m2-K), or
crenku ammapara K Bojge 500 Brt/(M2-K). Cymma TepMHYECKHUX COMPOTHUBICHUH CTEHKU H
sarpszaenuit cocrapisieT 0,00136 M2-K/Bt. Onpenenuth pacxo]] OXIaKIAIONICH BOJBI H TPEOYEMYO
MOBEPXHOCTH TeIuIonepeaaun. TermnoBsIMU OTEPSIMU TIPeHEeOpeyb.

5. B xoxxyxoTpyOuaTOM KMISITUJIBHUKE B TpyOax KUIUT Touryos npu temneparype 110°C
U MEXTPYOHOM MPOCTPAHCTBE KOHJIEHCUPYETCs BOASHOM nap npu temmeparype 120°C. Onpenenutsb
MOBEPXHOCTh TEIUIONEpeadyd M Pacxo]] 0Opa3ymoIIuXcs MapoB TONIyosna (KI/4ac)io €Clii pacxoj
BOJSIHOTO Tapa cocTaBisieT 468 kr/gac, ero yienbHas TeruioTa mnapoooOpaszoBanusi 2208 kJ[x/kr,
kodd¢uimenT teronepenadn 495 B1/(M2-K), yaenpHas Temiora mapooOpa3zoBaHusi Toiyosia 362
k/[x/kr. TloTepu TEmIOTH B OKPYXKAIOUIYI0 Cpedy HMPHUHSITH paBHbIMH 4% OT IMOJE3HOTO pacxoja
TETJIOTHI.

6. OuncTtka Ta30B OT MpHUMeceld MPOUCXOAUT B LUKIOHAX TMPU HAIUYUH ABYX
BUHTOOOPA3HBIX BUXPEBBIX MOTOKOB — BHEIIHETO M BHyTpeHHero (puc). Paamyc BHemrHero BUXps
COOTBETCTBYET PaJInyCy KOpITyca LUKIOHA, BHYTPEHHETO — PAJNYCy BBIXJIOMHOW TpyObl. BHemHuMit
BUXPb OMYCKAETCS BHU3, 3aT€M IMMOBOPAUYMBACTCS U MEPEXOIUT BO BHYTPEHHUN BHUXPH, MOJHUMASCH
BBEPX.

1 — BxosiHOM NaTpy0OoK; 2 — TpyOa BBIXJIONHAS; 3 — KOPITYyC UKJIOHA; 4 — KOHYC;

5 — oTBepcTHE MBUIEBBITYCKHOE; 6 — OyHKEp; 7 — 3aTBOP

Puc. Cxema nukiiona

B mMoMeHT noBopoTa BHemHero Buxpst Ha 180° mosBiSIOTCS MHEPLMOHHBIE CHUJIBI, KOTOPbIE
CHOCOOCTBYIOT BBIBOAY YJIOBJICHHOH MBUIM CO CTEHOK LUKJIOHA B OyHKEp. DTO OTHOCHTCS K
IUKIOHAM CO CHHUPaJIbHBIM BXOJOM. /I LMKIOHOB C BHHTOBBIM BXOJOM Tra3za OJMHOYHOTO
WCIIOJIHEHUS, YCTaHOBKA PACKPYYMBATEIE€H, B OTIENbHBIX CIy4asX, NPHUBOJUT K CHUKECHHIO
COINPOTHUBIICHUS IIUKJIOHA.

JUI IIMKIOHOB NPHUHAT CIENYIOIIMNA Pl BHYTpeHHHX 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 NMIMHIpPUYECKOW YacTH OyHKepa
cocrasiseT 0,8D.

WUcxonHble maHHBIE:

— 00bemM ounriaemoro raza Q=17 m3/c;

— BA3KOCTb raza nmpu paboueii remneparype n=22-10-6 Ilasc;

— BXOJiHasl KoHIeHTpanus bl CBx=80 r/m3;

— tpedyemast appexTuBHOCTH ouncTku N=0,75;

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

— IJTOTHOCTH yacTull pu=1650 kr/m3.



— tun nukiaona [{H-15 6e3 ynutku;

— nuametp 1ukiioHa D=2400mm.

Onpenenure 3¢p(HEeKTUBHOCTh OYUCTKH [IUKJIOHA (%)

7. [Tpubnmxennoe onpenencHue 3QHEeKTUBHOCTH yIaBIMBAHUS MBUTH B LIUKIOHE MOXKET
OBITH BBIMIOJHEHO C MOMOIIbI0 HOMOTPAaMMBI, pUC. 1, C y4eTOM TuIa IMKJIOHA, €ro AHaMeTpa,
THJIPABIMYECKOTO COINPOTHBIICHUS, CPEAHEr0 MEOUaHHOTO pa3Mepa NbUIM, €€ IUIOTHOCTH,
TEMIEPATYPhI CPEAbI.

A) Onpenenuts 3¢ dextuBHOCTs 0uncTK HukioHa JIMOT (B%) npu clieqyromux yeloBUsIX:
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 OyaeT rujipaBiandeckoe conporuniienrne nukiona [{H-15y (8 [1a) npu
CIEeNYIOIUX yciaoBUsX: TpeOyemast 3ppexkTuBHOCTh ynaBnuBaHus € = 75%; cpenHUN MeaMaHHBIN
pasmep meut d50T = 8 MkM; miotHocTh meUH p = 5000kr/m3; muamerp nmkiona 1000 mwm,
temnepatypa raza 400°C.

B) Ycranosnen nukinon L[H-15. Paccunrats nienecoodpazHocTs NIPUMEHEHUS IUKIIOHA TaKOH
MapKH MpHU JAHHBIX XapaKTePUCTHKAX ra3onbUIeBOro MOTOKa?

WUcxonupie nanyele:

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 butd — 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. Hapymenue 1emocTHOCTH ... MOXKET SIBUTHCSI IPHYUHOM BO3MOYKHBIX TEMIIEPATYPHBIX
nedopMaruii Kopiryca v, Kak clIeICTBHE, pa3repMeTH3aI|H armapara

0. Haiitu cooTBeTCTBHE MEX/TY TUTIOM PEAKTOpa M MPOTEKAIOIINM B HEM IPOIIecce

-anabaTUyecKuil peakTop pudopMuUHT

-peakTop ¢ pyOamKoi 1 MEIaIKON Ko(ha3HbBIN mporiece

-peaKkTop C MCEeBJAOOKMKEHHBIM CIIOEM KaTanu3aTopa KaTaJTUTHYECKUNA KPEKUHT

10.  Jlns mepexayMBaHWS XWMHUYECKH AKTHBHBIX W JICTKOBOCIUTAMEHSIOIINXCSI BEIICCTB
HAXOJAT MPUMEHEHHE IEHTPOOEIKHBIE ... HACOCHI

11.  Ecnu CTOSKM [WKIOHHBIX J3JEMEHTOB B ammaparax C TICEBJIOOKIKECHHBIM CIIOEM
KaTajan3aTopa He MOTPY>KEHBI B CIION KaTaau3aTopa, TO Ha X KOHIIaX YCTaHABJIUBAIOT. ..

12.  HaiiTk cOOTBETCTBHE MEXK]Ty aIlllapaTaMy U WX IKCILTyaTallHOHHBIMU OCOOCHHOCTSIMHU:

-pereHepaTop ¢ MceBI00KMKEHHBIM CIIOEM MIOJTHOE MCIIONIb30BaHUE
KHCIIOpo/ia

- PEaKTop C MEUIATKOM repMeTHu3alvs Baja

- IUKJIOHHBIE DJIEMEHTBI noJiiepKaHne ctonba
Kartajan3aTopa

- agnabaTHYECKU PeaKTop peryaupoBaHWE  TEMIEpaTypsl IO  BBICOTE€  CIIOS
Kartajan3aTopa

13.  JIns mpemoTBpaimieHusi MHTEHCUBHOTO M3HOCA ... B allllapaTaxX C ICEBIO0KUKCHHBIM
CJIOEM KaTaJln3aTopa MpeaycCMOTpeHa UX 3allUTa MPH MOMOIIHU MPOTEKTOPOB

a) CTEHOK KopITyca

0) KPUBOJIMHEHHBIX YYaCTKOB TPAHCTIOPTHBIX JTUHUMN

B) ra3zopacnpeieMTeIbHbIX PEeLIeTOK

14.  Haiiti cOOTBETCTBHE MEX]y arperaTaMy U UX dKCILTyaTalluOHHBIMU OCOOCHHOCTSIMU

a)TeMIiepatrypa Bo3Jyxa mocie Kaxaoi crynenu cxatus H/6 1700C Bo3aylIHbII KoMIIpeccop

0) HUCHOJNb30BAHME POTALMOHHBIX M HEHTPOOESKHBIX KOMIIPECCOPOB, paboune 0O0BEMBI
KOTOPBIX HE CMa3bIBAOTCS MAclIOM KOMIIPUMHPOBAHUE XJI0pa

B) MCKJIIOYMTD MOTAJaHNE Macia B pabourie 00beMbl KUCIOPOIHBIA KOMIIPECCOP

r) Temneparypa komnpumupyemoro raza H/6 1100C komnpumMupoBaHue arieTuieHa



15. BponzoBele, 06a00uTOBBIC, TpadUTOBBHIC TMOPIIHEBHIE  KOJbIA  HCIOJIB3YIOT
B...KOMIIpeccopax

a) YTIIEBOOPOTHBIX

0) KHCJIOPOJIHBIX

B) BO3IYIITHBIX

r) aMMHAYHBIX

16.  Haiitm coOTBETCTBHE MEXKIYy THIIOM TIBUICYJIOBUTEISI H OAKCIUTyaTalldOHHBIMU
0COOEHHOCTSIMU

0) NoJIep)KaHue TEMIIepaTyphl ra30B B JJOMYCTUMBIX MPEIEax - TKAHEBbIC (PHIIBTPHI

B) 3a0MBKa BBIXOJIHBIX IITYIIEPOB M TA30X00B - MOKPHIE IMBUICYIOBUTEIH

r) 3axJIeObIBAaHKE arlliapara B CBSI3U C MEPEIOTHEHHEM OYHKepa - ITUKIOHBI

17. OceBuiast nbUIb MOCTENEHHO Pa3pspKAETCs U yAANSIETCS BCTPAXUBAIOLIIMM MEXAHU3MOM -
NEKTPOYUIBTPBI

18.  Opocutenu mnpenHa3zHAayeHbl JJIsi PaBHOMEpPHOTO pacmpeneneHus .... [lo ceuenuto
KOJIOHHBI

19.  Jns pacnpeneneHus napa 1no CE4eHUI0 KOJOHHBI UCTIONb3YIOT. .. PEHIETKU

20. Ecny mioTHOCTH OpOILIEHHUS BBIIIE MAKCUMAJIBHOW, TO IIPOU30MET. .. HACATKH

21. Jlnst OpOLLIeHUST HUKEIIEKAIUX CJI0EB HACAIKU UCIIOIB3YIOT ... TAPEIIKU

22.  Kawmepssle u nuddepeHnanbHO-KOHTAKTHBIE — 3TO PA3HOBUIHOCTH. . .9KCTPAKTOPOB

23. B3aumoelicTBrE JIETKOW U TSXKEIIOH (a3 IPOUCXOIHNT B...

24.  TyHHenbHbIE, IEHTOYHBIC, PACTIBUTUTEIbHBIE OTHOCATCSA K ...CYIIUIKaM

25. Jpyroe Ha3BaHHE KOHTAKTHBIX CYIIMIIOK -...

26.  Ilomaya Harperoro Bo3ayXa B CYIIUJIKY OCYIIECTBISETCS MPU MOMOIIH. . .

217. B KOHBEKTHBHBIX CYIIMJIKaX MCIOIB3YIOT

a) CYILIWJIbHBIE ar€HTHI

0) TOKHU BBICOKOH YaCTOTHI

B) oborpeBaemMbIe IEPEropoaKU

28.  Topsiumii BO3AyX, TOIMOYHBIC WJIH JBIMOBBIC Ta3bl, HCIOJB3YEMbIC TIPHU CYIIKE
HA3bIBAIOT. ...

29.  -OrpaboTaHHBIN BO3IYyX Mepea cOPOcOM B aTMOCchepy CleayeT

a) OCYILIUTD

0) OYUCTUTH OT MBLIN

B) OXJIQJUTh

30.  Temo uepe3 060rpeBacMy0 IEPETOPOKY MIEPEAACTCS B. .. CYIIHIIKAX

a) KOHBEKTHUBHBIX

0) KOHAYKTHBHBIX

B) CyOIMMAaIIMOHHBIX

31.  Yrto Takoe aOCoOJIIOTHOE /1aBleHUE?

a) JaBlieHue BbIlIe aTMochepHoro 0) naBiueHre aTMoc(hepHoe MII0C YOBITOYHOE B) JaBJICHHE
atMoc¢epHOE T') 1aBJICHUE BaKyyMa

32. Yo sBNseTCs ABMXKYIIEH CUIION MepeMeleHus KUAKOCTH WITH ra3a B TpyoonpoBoje?

a) Pa3HOCTb JAaBJIEHUH 0) pa3HOCTb HANOPOB B) PAa3HOCTh KOHIIEHTPAIMU I') Pa3HOCTb
IIJIOTHOCTEN

33.  Kakue ycnoBusi 3arps3HEHMs SIBISIOTCS HauOoJjiee ONMAcCHBIMU Ui BBICOKUX WIIU
HU3KUX UCTOYHHUKOB.

a) COoueTaHWe TMPUIOJHATON HWHBEPCHUH, PACIOJIOKEHHOW HEMOCPEICTBEHHO HaJ
UCTOYHUKOM, CO CJIa0BbIM BETPOM IIPU XOJIOIHBIX BHIOpOCAX.

0) NPUIIOAHATAs] WHBEPCHUS, HUKHSS TpaHHIA KOTOPOM HAXOAUTCS HaJ HCTOYHUKOM
BBIOPOCOB, UTO YBEJIMYMBAET MAKCUMAJIbHYIO IPU3EMHYIO KOHIIeHTpanuto Ha 50-100%;

B) coueTaHHe NMPU3EMHON HHBEPCUH CO CJIa0BIM BETPOM;

r) NpU3eMHasi HWHBEpCUS, KOTJa BbICOTa TpyObl BBIIIE HMHBEPCHOHHOTO  CJOA,

COYETAONIASICS HATUYUEM IITHJIEBOTO CJIOS, PACIIOJIOKEHHOTO HIYKE UCTOYHMKA BRIOPOCOB, KOT/Ia Ha
YpOBHE BBIOPOCOB CKOpPOCTh MABMXKEHHS BeTpa B 1,5-2 pasza mpeBbIIIaeT BETUYMHY CKOPOCTH
BBIOPOCOB.



34.  JlaBneHue, Mpu KOTOPOM MPOU3BOAATCS THAPABINUECKUE UCIIBITAHUS, HA3bIBACTCA. . .

35. Haubounpme 3HaueHus 1aBiIeHUs, 00eCTIeUnBaIONIee 3aJaHHbBII PEXKUM IKCILTyaTalluu

36.  TemnooOMEHHHKH C HEMOJBMXKHBIMH TPYOHBIMH PEIIETKAMH HENb3sl UCIOJIb30BATh
IpU Pa3HOCTU TeMIeparyp cpea dosee. ..

37.  TemnooOMEHHHKH TUIA «TpyOa B TpyOe» HCIOJB3YIOT MPH PAa3sHOCTH TEMIIEPATyp
cpen He Ooree ...

38. B mporecce 3kcITyaTaliuy Hacal04YHbIX KOJIOHH MOYET IIPOU30MTH. .. HACAIKU

39. ... KOJIOHHAa HpEJCTaBIseT COOOM HECKOJBKO IMPOCTBIX KOJIOHH, OOBEAMHEHHBIX B
00LIEM KOpITyCE U PacIlOJIOKEHHBIX OJHA HaJ IpYyron

40. B nuHamMuueckoM pexxume paboTaroT. ... TApEIKU

41. IlomHas  KOMIIEHCAllMsl  TEMIEpAaTypHbIX  HANpsDKEHUH — obOecrieuuBaeTcs B
TErI000MEHHHUKAX. . .

a) C HETOJIBUKHBIMH TPYOHBIMU pELIeTKaMU

0) ¢ U-oOpa3upiMu TpyOaMu

B) C IUTaBAIOIIEH TOJTOBKOM

r) C KOMIIEHCATOPOM Ha KOXyXe

42.  PazneneHue cmeced, COCTOSIIMX W3 KOMIIOHEHTOB C HHU3KHUMH TeMIEepaTrypaMu
KUIIEHUSI, OCYLLECTBIISIOT MPH. ... JaBJICHUU

a) MOBBIIIICHHOM

0) MTOHUKEHHOM

B) aTMoc(epHOM

43.  Jlnd pa3zeneHusi KOMIIOHEHTOB ¢ BBICOKUMH TeMIepaTypaMu KUIEHUS PeKTU(DUKALINIO
HIPOBOJST IPH .... JaBICHUU

a) MTOBBIIIICHHOM

0) MTOHKEHHOM

B) aTMochepHOM

44.  KperuieHue S-00pa3HbIX 3JIEMEHTOB K OIOPHBIM II0JIOCAM OCYILECTBISIOT IpU
HOMOII ...

45. ... yacTu S-00pa3HBIX TapesioK JAOJKHBI ObITh OOpallleHbl B CTOPOHY ClIMBa
KHUJIKOCTH C TapesKu

46.  OcoOeHHOCTh pPabOTHI ..... KOJOHH — HEOONbILIOE THAPABINYECKOE COMPOTHBIICHUE,
YTO MO3BOJISIET MCIIOJIB30BaTh UX B MPOIEcCaX BaKyyMHON peKTU(UKaLUU

47. BaxknedmuM 3KCIUTyaTallMOHHBIM — IOKa3zareiaeM paloThl KIIAllaHHBIX TapesioK
SBISCTCA. . .......

48.  Jlna O€ecKONMAyKOBBIX TapeloK OTKJIOHEHHE OT TOPU30HTAIBHOCTH JOJKHO
COCTaBJIATE. . ..

a) H/0 3 MM

0) H/6 1/1000 quameTrpa KOJIOHHBI

B) u/M 1/3000 nuamerpa KOJIOHHBI

49.  Haubosee npocThl MO KOHCTPYKLIMHU U B SKCIUTYaTaIUH .... OTOOHHHUKH

50. Ilpu pabore ab- an- u AecopOepoB ..... KOHLEHTPALMU MOTYT BO3HUKHYTb IPH
HapyLEeHUH KOJIMYECTBEHHBIX MOKa3aTesel ChIpbs UM MPU MONAJaHuU BO3JlyXa B anmnapaT

S1. TpyObl B meuax cO€AMHEHBI B €IMHBIN 3MEeBUK IIPU TOMOLIH. .. . .. Kamep

52.  Ilepex ucnoiab3oBaHHEM ra3o00pa3HOro TOIUIMBA B TPYOUaTHIX MEYaxX M3 €ro cocraBa
HEOOXOAUMO OTHIEIIHUTD . ...

53. Hailftu cooTBeTCTBHME MEXAY THUIIOM TapelKd M OCHOBHBIMU HKCIUTYaTallMOHHBIMHU
MOKa3aTesIMU:

1. S-o0pa3zHble  A. AMHAMHYECKUH PEXUM pabOThI
2. KJIanaHHbIE b. y3kuil 1uana3oH Harpy3ok

3. Curuatsle B. TouHOCTH yCTAaHOBKH U paboOTa ¢ YUCTBIMU SKUIKOCTAMHU
4. pemietyarbie  ['. KonmaykoBasi 4acTh OOpalieHa B CTOPOHY CIIMBA KUKOCTH.
54.  Tlopsnok aBapuiiHOW OCTAHOBKH IEYM IPH .... — MOTACUTh (POPCYHKH, MPEKPATUTh

[I0/1a4y ChIPbs, IPOYTh 3MEEBUK ITAPOM.



55. Haiiti cooTBeTCTBHE MEXKy anmapaTaMy U XapakKTepPHbIMU aBAPUHHBIMHU CUTYAITUSIMHU
1) TenI000MEHHHUKH KECTKON KOHCTPYKIIHH

2) TpyOHBIN 3MECBUK

3) abcopbep

4) neIMOX 0 TpyOUaThIX Meuei

A. B3pbIB

b. pasrepmeTu3anus BeiencTBUE TeMIIEpaTypHBIX Aedopmannii

B. Bo3ropanue caxu

I'. mporap u Bo3ropaHue ChIpbs

56.  VYBeIWYEHHUE .... CBUACTEIbCTBYET O HAPYIICHHH TEIJIOBOTO PEKUMa M YXYALICHUU
TeIUIonepeaun

a) TEMIIepaTyphl ChIPhS Ha BBIXOJIE U3 TPYOHOTO 3MEEBHKA

0) TEMIEPATyPhl IIMOBBIX Fa30B HaJl MEPEBAIBLHON CTEHKOM

57.  Jlns mpemoTBpaiieHus nporapa Tpyd HEOOXOIUMO TMOICPKHUBATH .... B YCTABICHHBIX
npenenax

58. [IyTeM BBIKMTaHUS KOKCA POBOJAT. ........ KaTalin3aropa

59. Ilogmaua xJajoareHTa TMpeAyCMOTpeHa B amnmapaTrhl, IMpeJHa3HauYeHHbIE Ui
MPOTEKAHUA.......... peakuuii

60. Ilomaua TerIOHOCHTENS TpPEIyCMOTpEHAa B almaparbl, MpeAHa3HAUYECHHbIC IS
IIPOTEKAHUSA. .. PEAKIUI

61. K peaktopam c ... cioeM KaTanu3aTopa OTHOCATCS TpyOuaThie U anadaTH4ecKue

62. ...pEaKTOPBl TPEACTABISIOT COOOM IyCTOTEJbIC ammapaThl, 3allOJHEHHBIE CIIOEM
KaTajan3aTopa

63.  Anmaparypa ansi TpOBEISHHS MPOIECCOB XJIOPUPOBAaHUS pabOTaeT B YCIOBHSX
CUJIBHOM ...

64.  PeaxknuoHHBIC anmmapaThl NOIBEPKEHB HAHOOJIBIIUM TEMIIEPATYPHBIM Je(OpMaLnsimM
BO BpEMH...

65. Jlns mpenoTBpamieHHs pa3repMETH3aIllMM PEAaKIMOHHOTO ammapara co B3pPhIBOM
HEOOXOUMO MPETYCMOTPETh YCTAHOBKY. ..

66. K anmapatam BHEIIHEH NBUICOYHMCTKH HAa YCTAHOBKAX C ICEBIOOKIKEHHBIM CIIOEM
KaTaJln3aTopa OTHOCSATCS

a) IIAKJIOHBI

0) CKpyOOepsI

B) ANEKTPOPUIBTPHI

r) pYKaBHbIE (QUIBTPHI

67. Baxueitmmii mapameTp, Onpeaensonii 6€30MacHOCTh IKCIUTyaTalliid PEaKIIMOHHBIX
anmaparos - ...

68. ... YCTpOWCTBa UCIIONB3YIOT B pEaKTOpax, JJs OCYIIECTBICHHUS PEaKIUi B Tra30BOU

(1)336 Ha TBEPAOM KaTaJIn3aTope

I1K-1
bnox 1 (3HaTh)
1. Yro o3HauvaeT uugpa B 0003HaueHnu rukinona [[H-15:

a) yroJ HakJIOHa BXO/IHOTO TaTpyOKa OTHOCHUTENBHO TOPU30HTA paBeH 15;
0) yros HakJOHa BXOJHOTO NMaTpyOKa OTHOCUTENIHO BEPTUKAIH paBeH 15;
B) CKOPOCTb JIBWYKEHHS BO3AyXa B LIMKJIOHE HE JOJKHA MpeBbIIaTh 15 M/c;
I') CpeIU IEPEYNCIIEHHBIX BAPUAHTOB OTBETA HET MPABUIILHOTO.

2. JwnameTrp oanHOYHBIX IUKIOHOB Mapku L[H-15 cocrasnser:

a) 1o 1000 mm;

6) ot 1000 MmM;

B) 300-1400 mm;

I') BCE BapHaHTHI OTBETOB HEBEPHBIE.

3. Kakoe KonMuecTBO HUKJIOHHBIX 3JIEMEHTOB BKIIIOUAET IPYNIIOBON IIUKJIOH:
a) CBbIIIE § IIT.;



0) 2-8 mT.;

B) 3-9 wit.;

I') BCE BAPUAHThHI OTBETOB HEBEPHBIE.

4. JlmaMeTp UKIOHHBIX JIEMEHTOB IPYIIIOBOTO IUKJIOHA COCTABIISIET:

a) 300-1000 mm;

0) menee 300 Mm;

B) cBbimie 1000 mm;

I') BCE BAPHAHTHI OTBETOB HEBEPHEIE.

5. C kakuM BpaleHUEM ra30BOro NOTOKA U3rOTABIMBAIOT IPYNIIOBbIE LIMKJIOHBIL:

a) «IEBBIMY;

0) «IIpaBBIMY;

B) BpallleHHE ra30BOI'0 IOTOKA OTCYTCTBYET;

I') BCE BApUAHThI HEBEPHBIE.

6. C KakuM BpalIeHHEM Ta30BOT0 MOTOKA U3TOTABIMBAIOT OJIMHOYHBIC IIUKIIOHBI:

a) «JIEBBIMY;,

0) «IIpaBbIM»;

B) BpallleHHE ra30BOI'0 IOTOKA OTCYTCTBYET;

T') BCE BApPUAHTHI HEBEPHEIE.

7. I'pynnoBble HIUKIOHBI U3rOTaBIMBAIOT C KAMEPON OUYMILEHHOI'O ra3a B BUJE:

a) KYJIUTKNY;

0) 6apabaHa,

B) COOpHHUKA;

I') BCE BApHUAHThl OTBETOB BEpHBIE.

8. OpauMHOYHBIE IIUKJIOHBI H3TOTABIMBAIOT C KAMEPOH OYMIIIEHHOTO T'a3a B BUJE:

a) KYyJTUTKNY,

0) Oapabana,

B) COOpHUKa;

T') BCE BAPHAHTHI OTBETOB BEpHBIC.

9. ByHKepsI 111 TPYNIOBBIX UKIOHOB MOTYT OBITh:

a) LMIMHAPUYECKON (POPMBI;

0) KOHUYECKOH (HOPMBI;

B) IUpaMUJAIbLHON (OPMBIL;

I') BCE MEPEYUCICHHbIC BAPUAHTHI BEPHBIE.

10.  ByHKepbI Ui OMMHOYHBIX UKIOHOB MOTYT OBITh:

a) MWINHAPUYECKOH (opMBI;

0) KoHU4eCcKo! (HhOPMBI;

B) MMpaMUJAIbHOM (HOPMBI;

I') BCE MEPEUNCIICHHBIC BAPHAHTHI BEPHEIE.

11.  Tun onmopHBIX JIall BBIOMPAIOT B 3aBUCUMOCTH OT:

a) YCJIOBHUH €r0 YCTaHOBKU;

0) BBIOMPAIOT MPOU3BOJIBHO;

B) Macchl anmapara C Mbulblo;

I') BCE BApHUAHThI OTBETOB HEBEPHBHIE.

12.  KakoB BepXHMI TeMIEepaTypHBIH Mpeaen A ouniaeMoro rasa, 0C:

a) 500;

0) 350;

B) 400;

T') BCE MEPEUNCIICHHBIC BAPHAHTHI HEBEPHBIE.

13. KoapduuueHT TruapaBIUYecKOro COMPOTHBIECHUS JJs OJUHOYHBIX I[MKJIOHOB
COCTABIISICT:

a) 182;

0) 175;

B) 147,

T') BCE MEPEUNCIICHHBIC BAPHAHTHI HEBEPHBIE.



14.  Kak pacmmdpoBsiBaeTcs cienyromiee ycioBHoe obo3nauenune [{H-24-500:

a) nuksion HMMOrasa ¢ yriom HakioHa BXOAHOTO narpyoka 240 u BHyTpEHHUM TUaMETPOM
nuIMHApruYeckoit yactu 500 Mm;

6) muxinon HMMOrasa c¢ yrimom HakiIoHa BbIXOAHOro mnatpyOka 240 W BHYTPEHHUM
JIUAMETPOM HUIUMHIpUYecKoi yactu 500 MwM;

B) mukiion HMHWOra3a ¢ yriioMm HakiioHa BXOJHOro mnarpyoka 240 ¥ BHEUIHUM JUAMETPOM
nuiIMHApruYeckoit yactu 500 MM;

') Cpeau MEPEUNCICHHBIX BAPUAHTOB HET IPaBUIIBLHOTO.

15. Yemy paBHa JommyckaeMas 3alblJIEHHOCTh OYUIIIAEMOT0 Ta3a I/M3:

a) JuTst c1abOCIUTIAIOIIUXCSI TBUTeH He ToJpKHA npeBbimats 1000;

0) MOXET UMETh a0COJIOTHO JTH000€ 3HAYCHHE;

B) JUIS CPETHECTUIAIONIUXCS TbUIEH He NoJbKHA ObITh MeHee 250;

T') Cpell IePEeUYNCIIEHHBIX BAPHAHTOB HET MPABUIIHHOTO.

biok 2 (ymetn)

1. Uto Takoe cBOOO/IHASI TOBEPXHOCTH?

a) MOBEPXHOCTh PABHOI'O JaBiieHUs 0) MOBEPXHOCTb PABHOM TeMIlepaTyphl B) MOBEPXHOCTh
PaBHOM KOHLIEHTPALIUH T') J1H00ast TIOBEPXHOCTh

2. OT yero 3aBUCUT PEXXUM JABHKEHHSI )KUIKOCTH B TpyOonpoBoae?

a) OT CKOpPOCTH JIBMKECHHs O) OT pa3HOCTH JABJICHHUS B) OT IIEPOXOBATOCTH TPYO T) OT
IUIOTHOCTH KHMJIKOCTH

3. Ot 4ero 3aBUCUT TeMIepaTypa KUNeHus ?
a) OT JaBJICHHUS U KOHIIEHTPAIUU 0) OT BA3KOCTH B) OT IUIOTHOCTH
4. [TpaBUIIBHO 1T YKa3aHO COOTHOIICHNE MEXIY CMHHUIIAMH JIaBICHUS 7

a) 1kr/cm2=760 mm.pt.cT.=1,013 105 Ila, 6) 1kr/cm2=735 mm.pt1.cT.=9,81 104 I1a,

B) 1,033kr/cm2=760 Mmm.pt.cT.=9,81 104 [1ar) 1xr/cm2=1,033 krc/cm2=1,013 105 I1a

5. Yro Takoe MpOU3BOAUTEIILHOCTh Hacoca?

1.00BeM KUIKOCTH, BCAChIBAEMON HACOCOM B €IMHUILY BPEMEHHU.

2.Macca *KHMJIKOCTH, TIOJAHHOM HACOCOM B HAIIOPHYIO €MKOCTb.

3.00beM KMJIKOCTH, IOJAaBa€MOW HACOCOM B HarHeTarelbHBbIA TPYOOINPOBOJ B EIUHUILY
BpPEMEHH.

4.CymMa 00b€MOB KUAKOCTH, [10/1aBAEMOI B HAIIOPHYIO EMKOCTh U TEPSIEMOM Yepe3 CallbHUK
HAacoca U HEeIJIOTHOCTHU B COEIMHEHUSAX TPYOOIPOBOJIOB.

6. Kakoe u3 onpenenenuii Harnopa sIBJISIeTCS MPABUIIbHBIM?

1.Hanop Hacoca - ynenbHas sHeprus, coodmaemas 1Kr. )KUAKOCTH B HACOCE U BHIPAKEHHAS B
M CTO0JI0A TIEpeKaYMBAEMOMN KHUIKOCTH.

2.Hanmop Hacoca — ynenbHas DSHeEprus, cooOllaeMass HacocoM eAMHuIEe o0beMa
MEePEeKaYMBAEMON KUIKOCTH.

3.0T10 BBICOTA, Ha KOTOPYIO NEPEKAYNBAIOT JKUIKOCTb.

4.910 BenMUMHA, paBHAs Pa3HOCTHU JaBJICHUN B HAIOPHOM U IPUEMHOM €MKOCTSIX.

7. 3aBHUCHT JIM HAIIOP HAcOca OT IJIOTHOCTH MEPEKaunBAEMOM KUIKOCTH?

1.3aBucwur.

2.He 3aBucur.

3.He 3aBHUCHT OT MJIOTHOCTH, HO 3aBUCHUT OT BSI3KOCTH NE€PEKAYMBAEMOMN KHJIKOCTH.

4.3aBuCHUT NpU NEPEKAYNBAHNN KHUIKOCTH TSHKEIIEE BOJBI.

8. [IpousBeneHrneM, KakuxX BEIMYMH BBIPAXKaeTCs IOJE€3Has MOIIHOCTh, coollaemas
KUAKOCTH HACOCOM?

[IpousBeneHneM Hamopa Hacoca Ha MJIOTHOCTh NepeKaurBaeMOM )KUJIKOCTH.

IIpon3BeneHrneM Hanopa Hacoca Ha BECOBOM pacxXo JKUIKOCTH

[IpousBeneHreM Hamopa Hacoca Ha €ro 00bEMHYIO POU3BOAUTEIHLHOCTD

IIpousBeneHneM OOBEMHOW NPOM3BOJUTEIBLHOCTH Ha YAENbHBI BeC IepeKaunBaeMon
KUAKOCTU

9. Kakue norepu yuuThIBarOTCs K.1I1.JI. HACOCA, U U3 KAKUX YACTHBIX K.II.Jl. OH COCTOUT?

1.YTeukn )KUAKOCTH U MEXAaHUYECKHUE TTOTEPU HA TPEHUE.



2.K.n.z1. Hacoca y4MThIBAET, MOTEPU HA TPEHUE U Ha MECTHbBIE COITPOTUBIICHUS

3.K.nm.a. Hacoca YyYUTBIBAET YTEUKHU KUIAKOCTH, MOTEPU HANOpa U MOTEPU HA MEXAHMUYECKOE
TpeHue B Hacoce. OH SABJSETCS MPOU3BEIECHUEM TpeX K.M.1.: 00beMHoro NV, ruapasinuyeckoro nI° u
MEXaHUYECKOTO MEX

4.K.n.1. Hacoca npejcTaBiger co0oil cyMMy 00beMHOT0, THAPABINYECKOTO U MEXaHUUECKOTO
K.IL.J

10.  Kak 3aBHCHT BBICOTa BCachblBaHHSI Hacoca OT O0apOMETPUYECKOrO MaBJICHUS U
TEeMIIepaTypbl IEPEKAYNBAEMOM KUIKOCTH?

1.He 3aBucwur.

2.3aBUCHUT OT TeMIIepaTyphl KUIAKOCTH, HO HE 3aBUCUT OT OAPOMETPUIECCKOTO JABICHHUS.

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

4.YMeHbIIaeTCsl IPU CHIKEHUU 0apOMETPUYECKOrO JABIICHUS U YBEIMYEHUU TEMIIEpaTyphbl
MEePEKaYMBAEMOM )KUIKOCTH.

11.  3aBucuT 1M BbICOTA BCACHIBaHMSI OT MOTEPh HAIMlOpa BO BCACHIBAIOLIEM TpyOOIpoBoie?

1.YBenuuuBaeTcs ¢ BO3pacTaHUEM MOTEPb HAIOpa.

2.He 3aBucur.

3.3aBUCHT TOJIBKO OT IIOTEPh HAIIOpa Ha TPEHHUE.

12. K kakomy THITy HACOCOB OTHOCSITCS LIEHTPOOEKHbBIE HACOCHI?

1.K o0BbemMHBIM HacocaM, T.K. )KUIKOCTh BBITECHSIETCS U3 KOpITyca Hacoca B HarHeTaTeIbHBIN
TpyOOIPOBO/I JIONAaTKaMH paboyero Kojieca Mpu ero BpalleHuu.

2.K omacTHBIM HacocaMm, B KOTOpPbIX JaBJIEHHE CO3AAETCA LEHTPOOEKHON CHUIIOH,
BO3HUKAIOIIEH B KHUIKOCTHU MPHU BpallleHUU paboyero Koyieca ¢ JIOMacTsIMH.

3.K crpyiiHpIM HacocaM, T.K. JABJICHHE B JTHUX HAcoCax CO3JACTCS CTPYAMH KHIKOCTH,
JIBUKYIIIMECS OT OCHOBaHUS JIONATOK paboyero kojeca K ux nepudepun.

4.K oceBbIM Hacocam, MOCKOJBbKY >KHIKOCTh B KOPITYyCE IIEHTPOOEKHOTO HACOCa JIBHIKETCS
napajuieIbHO OCH pabovero Koieca.

13. Kakoii OCHOBHOW mapaMmeTp IMEHTPOOESKHOTO Hacoca OMPEACNAeTCS C TMOMOIIBIO
OCHOBHOTO YpaBHEHH LIECHTPOOESKHBIX MaIlluH Jitnepa?

1.Hanop nacoca.

2. Teopetnueckasi MpOU3BOIUTENBHOCTh HACOCA.

3.Ilotpebiisiemast MOIIIHOCTh HACOCOM.

4.TeopeTudeckuii HarmoOp Hacoca MpU OECKOHEYHOM YHCIIe JIOMAaTOK pabouero Koieca.

14.  Kak BamsieT yroJl HaKJIOHA JIOMATOK (OTHOCUTEIHHO HAMPABIICHUS BpaIlleHUs paboydero
KoJieca) Ha BETMYMHY HAropa U K.ILJ. LIEHTPOOEKHOTO Hacoca.

1.Ecnu nonaTku 3arHyThl B HalpaBJICHUHM BpallleHUs pabodero kojieca, TO Halop Hacoca
MaJaeT, a K.1.J1I. — BO3pacTaer.

2.Ecnu nomatku 3arHyThl B HaIpaBJICHUU, MPOTHUBOIOJIOKHOM HAMPABICHUIO BPAIICHUS
pabouero kojeca, TO HallOp HACOCa YMEHbIIAETCs, HO K.II.JI. BO3pacTaerT.

3.HakoH nonaTok He BIMSIET Ha HAMOpP U K.I1.J. Hacoca.

4.HauGonpIuM HamopoM M K.1.J1. OyzaeT o01a1aTh HACOC C MPSIMBIMU JIOMATKaMH.

15. Kak wm3meHsTCSA NMPOM3BOAUTENHHOCTh, HAMOP M TOTpedssiemMass MOIIHOCTh Hacoca,
€CJIM YHCIIO 000POTOB pabouero Koyieca yBelIundnuBaeTcs BIBOE?

1.Ilpou3BoAUTENHEHOCTE, HATIOP U TTOTpeOIIsieMast MOIIIHOCTh HE U3MEHSITCSI.

2.1Ipon3BOAUTENHHOCTH, HAMOp U MOTpedsisieMas MOIIHOCTH BO3PACTYT IMPOMOPIHUOHAIEHO
YHCIly 000POTOB.

3.IIpou3BOIUTENHHOCTh YBETUYHUTCS BJIBOE, HAMIOP — BTPOE, a MOTpediasieMas MOITHOCTh — B
YeThIpe pasa.

4.1Ipon3BOAUTENBHOCTh YBEIMYUTCA BIBOE, HAmop — B YETHIpe pasa, MoTpedisemas
MOIIIHOCTh — B BOCEMb Pa3.

16.  VYkaxwure, Kak H3MEHSETCS HAMOp LEHTPOOEKHOTO Hacoca C YBEIMYEHUEM €ro
MIPOU3BOIUTENILHOCTH?

1.Hanop Hacoca yMeHbIlIaeTCs.
2.Hamop Hacoca Bo3pacTaer.



3.Hamop Hacoca He U3MEHSIETCA.

4.Hamnop Hacoca MpOXOJUT Ye€pe3 MAaKCUMYM.

17. IlenecooOpa3Ho JM IMyCKaTh IEHTPOOCKHBIM HACOC TPHU 3aKPHITOW 3aJBMXXKKE Ha
HAIOPHOM TPYOOTIPOBO/IE.

1.IlenTpoOexXHBI Hacoc 1e1eco00pa3HO MyCKaTh IPU OTKPBITON 3aJBUXKKE, T.K. 3TO Cpaszy
00ecneunT pacyeTHyI0 MPOU3BOAUTEIBHOCTD.

2.1llenTpoOexHbIi Hacoc 1eeco00pa3HO MyCKaTh NP 3aKPBITON 3aJBUXKKE, IOTOMY 4TO IPHU
HYJIEBOI NPOU3BOJAUTEIBHOCTH HACOCA, KaK CJIEAYET U3 XapaKTEPUCTHKH, €ro K.I1.Jl. paBEH HYIIIO.

3.IlemecooOpa3Ho, T.K. TpPH 3aKpBITOM HANOPHOW 3aJBWXKKE, T.6. TIPH HYJICBOU
NPOU3BOUTENFHOCTH, HAcOC TOTPEOJIIET HAMMEHBIIYI0 MOIIHOCTh, KOTOpas MOCTENEHHO
BO3PACTaeT 10 MEPe OTKPBITUS 3a/IBUIKKH.

4.1lenTpoOeXHBIE HACOCHI, TaK € KaK W TOPIIHEBBIC, HENb3sl MyCcKaTb NpPU 3aKPBITOH
HaIOPHOM 3aJIBUXKKE U3-3aUPE3MEPHOT0 BO3pacTaHus JIaBJICHUS, CO3JaBAEMOI0 HACOCOM.

18.  Kak ompenensercss mpou3BOAUTENFHOCT HACOCa, Pa0OTAIOMIET0 Ha JAHHYIO CETh
(cuctemy TpyOOIIPOBOIOB U ANIapaToOB, 10 KOTOPHIM IEPEKAYUBAETCS KUAKOCTh)?

1.IIpou3BoANTENBHOCTS HAacoca IpHU padboOTe €ro Ha JAHHYIK CETh OINPEAEISeTCS MO TOUKE
nepeceueHust xapaktepuctuku H — Q Hacoca ¢ XapakTepUCTHKOW CETH, MOCTPOEHHOW B TEX XKe
KOOpJMHATaX.

2.Paboyast mpou3BOAUTEIBHOCTh Hacoca ompeensercs Ha Xapakrepuctuke H — Q Hacoca no
MaKCHMaJIbHOMY 3HAQUYEHHUIO K.IL.J.

3.Pabouas mpou3BOAUTENILHOCTh Hacoca ompezensercs Ha xapakrtepuctuke H — Q Hacoca
TOYKOMH, COOTBETCTBYIOIIEH MUHUMAaJIbHOM MOTpeOIIsieMOi MOLITHOCTH.

4.Paboyasi NpOU3BOJAUTENBHOCTb HAcoca ONpeAessieTcs IO  TOYKe  IepecedeHus
xapakrepuctuk H — Q u Ne — Q.

19. C kaxoif 11ebI0 MPUMEHSIOT MHOTOCTYIIEHYAThIE LIEHTPOOEKHBIE HACOCHI?

1.J{ns1 yBenuueHus: IpOU3BOJUTEIIHOCTH.

2.J1511 yBeIMUEHUs Haropa.

3. s cHUMKEeHUs TOTPEOIsIeMOI MOIIHOCTH.

4.J1511 perynupoBKH 110/1a4M Hacoca.

20.  Jlna xakoM IieM IpUMEHseTCsl MapajuienbHas paboTa LIEHTPOOEKHBIX HACOCOB Ha
o0urmii Tpy6onpoBo?

1.Jlns1 yBenM4eHHs Haropa nepeKadymBaeMom KUAKOCTH.

2.JInst yBenuueHus: NIpOU3BOJUTEIBHOCTH, €CJIA XapaKTEPUCTUKA CETHU SIBIISIETCS TTOJIOTOM.

3. 114 yBenuueHus: NpOU3BOAUTEIBLHOCTH, €CIIN XapaKTEPUCTHUKA CETHU SIBISETCS KPYTOH.

4.J1ns1 cHUKEHUs pacxo/ia SHEPTUU Ha NIEpEKauYnBaHuUE.

21.  C kaxoii 1enblo NPUMEHSIOT NOCIeA0BaTENbHOE COEJUHEHNE HACOCOB.

1.[ln yMeHbIIeHUs TOTpeOsieMOil MOIIHOCTH.

2.JIns1 yBeauueHus: IpoOru3BOJUTENBHOCTH.

3./l yBenuueHUs Haopa: €Ciau XapaKTEPUCTUKA CETH SBIIAETCS KPYTOil.

22.  Jlns mepekauku cinaboro pactBopa cepHOM KHUCIOTHI B KoiudectBe 100M3/gac mpu
napienun 1 atm. U temneparype 850C HeoOxoaumo moaoOpaTh Hacoc. YKaXHUTE, KaKoM Hacoc
cienyeT BbIOpaTh?

1.IIponennepHslit (OceBON).

2.1llectepeHuaThIi.

3.LleHTpOOEKHBIN TepMETUYECKHA.

4.TlopuiHeBoil (ITyHXEPHBIIN).

23.  Ha xakux npeanpusATHIX Yalle BCEro UCIOIb3YIOTCA AIEKTPOMarHuTHbIE (PUIBTPHI?

a) XUMHYECKHE MPEeATIPUITHS;

0) MeTamoo6padaThIBaOIINE MTPETPUATHS;

B) TOPHOOOOTATUTENbHBIE MPEAIPUATHUS.

24.  Kakumu cnocoOaMu MHTEHCH(DMKALUU TPaBUTAIMOHHOTO OTCTaMBAHUS JOCTHraeTcs
BBICOKHMI YpOBEHb OUYUCTKU CTOYHBIX BOJ?

a) mpa’panus;

0) duoTarus;



B) OMOKOATyJISIIIHS;
') OCBETJICHUE.

26. Hacanku, pemerku, mnuddy3opbl, CETKM W T.II., UCHOJB3yeMbIe B peakTopax ¢
TBEPJIBIM KaTaJIM3aTOPOM, OTHOCSTCS K ...yCTPOHCTBAM ra30pacipeeInTeIbHbIM

27. Herounass 1eHTpOBKa, HEHAAEKHOE KpEIUIEHWE JeTaleil, OTCYTCTBHUE CMAa3KH,
YIJIOTHSIIOMIEH U OXJIQXKJAIOIIEH JKUIKOCTH | T.JI. IIPUBOJAT K ... HEHTPOOESIKHBIX HACOCOB

28. Pazpyiaronee neiicTBME Ha HACOC OKA3bIBAET. ..

29.  Pabora Hacoca B pexXHME... MOXET BbI3BaTh BUOPAITUIO

30. Ilpu »KcrulyaTallMy TOPIIHEBBIX HACOCOB OOCIY)KMBAIOIIMI IEepPCOHAN  JOJIKEH
PETYJSIPHO «IIPOCTYIIMBATE» PadoTy...

31.  W3Hoc ruib3bl IUIMHJpA, MOJIOMKA KIJAllaHOB, celel U T.J. — 9TO XapaKTepHbIE
HEUCIPAaBHOCTH JUIS ... HACOCOB

32. KOHCTPYKTHBHO pa3iHyaioT HEHTPOOEIKHBIE U ... BEHTHIATOPbI

33. Ilpu HeoOXOOUMOCTH TOJA4Yd WM OTcoca OOJIBIIOTO KOJWYeCTBa BO3ayxa 0e3
M30BITOYHOTO HAlOpa UCIONb3YIOT ... BEHTUJISTOPBI

34, ...YCTaHOBKH TOJPA3ACIISIIOT HA BO3IYIIHBIC U Ta30BbIC

35. OcHoBHOE TpeboBaHKe, 00ECIeUNBaOIIee HOPMAIBHYIO padoOTy ... - COXpaHEHHE UX
reoMeTpHIecKoi HOpMBI U 0OecTIedeHNEe TePMETHYHOCTH BCEX DJIEMEHTOB M YYaCTKOB COIPSKEHHH

36.  TpyOompoBobl ¢ TeMIepaTypoil Hapy>KHOM MOBEPXHOCTH CTEHKHU OoJiee ... JOKHBI
OBITH TIOKPBITHI U30JISIIHCH

37. B camoii BepxHeil oTMeTKe TpyOOIPOBOIOB YCTAHABIMBAIOT. . .

38. B campIX HU3KHX ydacTKaxX TpyOOIpOBOIOB NPEAyCMATPUBAIOT ...

39. CocrosiHue apMaTypsbl U IPUBOJA IPOBEPSAIOT

a) Ka)KIBII MeCSI]

0) pas B roa

B) Ka)X/Ible TPU Mecsila

40. B peakTopax ¢ IMCeBIOOXKMXEHHBIM CIIO€M KaTanu3aTopa Hambolee XapaKTepHBIM
BUJIOM M3HOCA SBIISIETCA. . .

41.  Haubonee CUIbHO U3HAIIMBAIOTCS BHYTPEHHHUE 3JIEMEHTHI

a) TpyOUaThIX PeaKTOpPOB

0) a711abaTHYecKUX peakTopoB

B) PEaKTOpPOB C MCEBIO0KMKEHHBIM CIIOEM KaTajlu3aropa

r) PEaKTOPOB ¢ pyOalIKaMyu ¥ MelIaIKaMH

42.  CkopocTh pa3orpeBa peakTopa IMpU TyCKe HEOOXOAMMO TMOJJICPKUBATH B
YCTaHOBJICHHBIX MpeAenax Jisl MPeI0TBpaIleHus

a) HeperpeBa Chlpbs

0) BO3HUKHOBEHUS TeMIIEpaTypHbIX Aedopmariuit

B) pocTa JaBieHus

43. B peaxKTopax-rnoJuMepu3aTopax UCIIONB3YIOT MeIIaJKH, CHaO>KEeHHBIE
CTEeHATBHBIMH. . .

44.  OcHOBHBIM YyciOBHEM o0ecreyeHus Oe3aBapUHOI SKCIUTyaTallud peakTOpOB C
TBEP/BIM KaTaJIU3aTOPOM SIBJISIETCS] pABHOMEPHOE pacipe/ieieHne

a) CBIPBSI BO BCEX CEUCHUSX ammapaTa

0) CBIPbSl HAa BXO/JIE B anmapar

B) KaTajan3aTopa Mo BBICOTE ammapaTa

45.  OCHOBHBIM HEIOCTATKOM TPYyOYaThIX PEAaKTOPOB SIBISETCS TPYIHOCTH TOAEPIKAHUS
TEMIIEPATYPHOTO PeXKUMa 10

a) CEUEHHUIO TPYOBI

0) CEUEHHIO armnapara

B) JUTUHE TPYObI

46.  OCHOBHOI HEIOCTaTOK ...pEaKTOPOB — CIIOKHOCTh PETYIHPOBAHUS TEMIEepaTypbl MO
BBICOTE CJIOSI KaTaJlu3aropa

47.  Jlng mpenoTBpallleHUs TeMIepaTypHbIX aedopManuii Kopmyca B... peakTopax

MpelyCMOTPEHA YCTaHOBKA JIMH30BBIX KOMIIEHCATOPOB



a) TpyOUaThIX

0) aanadaTHICCKUX

B) peakTopax ¢ MelajaKaMu

48.  Peakuuio u pereHepaiyio KaTaanu3aTopa IpoBOIAT B OJHOM anmnapaTe

a) B pEaKTOpax ¢ pyOaIikoi U MeIaiKoun

0) B peaKkTOpax ¢ HEMOBWKHBIM CJIOEM KaTajan3aTopa

B) B pEaKTopax C IMCEBJO0KMKCHHBIM CIIOEM KaTaau3aropa

49.  Peakuuio u pereHepanmio KaTajau3zaTopa MpPOBOJAT B PA3IMUHBIX ammapaTtax Ipu
NPOBE/ICHUH TPOIecca

a) B XKHJIKOU (haze

0) C MCITOJIb30BAaHHEM HETIOIBIIKHOTO CJIOS KaTalu3aTropa

B) C MCIIOJIb30BAaHUEM TICEBJIOOKIKEHHOTO CII0S KaTalln3aTopa

50.  HapymeHus TEXHOJOTHUYECKOTO PEXHMa NpPU TPOBEICHHH MPOIECCOB OKUCICHUS
MOYET MPHUBECTU K ...

51.  IlpeBbieHHEe JOMYCTHMBIX MTPEIEIIOB CKOPOCTH XJIOPHUPOBAHUS MOYKET MIPUBECTH K ...

52. Jlns TpeAoTBpAICHUS pasrepMETH3allMy  allapaTtoB, IpeJHa3HAuYeHHBIX IS

IPOBEJICHUS MPOIIECCOB XJIOPUPOBAHUS, MX CJIEAyeT H3TOTaBIMBaTh M3 MAaTEPHAIOB, CTOHKHUX, B
IIEPBYIO OYepe.b

a) K BO3JICHCTBUIO BHICOKHX JaBJICHUN

0) K KOppO3HUu

B) K BO3JICHCTBUIO BBICOKHX TeMIIepaTyp

53.  Jlns ynaBnMBaHMS KaTaJW3aTOPHON MbUIM BHYTPU alIaparoB C ICEBIOOXKHKEHHBIM
CJIOEM pa3MeIlaror. . .

54. llopmaua kaTanu3aTtopa B PEAKTOP C ICEBIOOKHMKEHHBIM CIIOEM OCYIIECTBISAETCS
MOTOKOM. ..

55. ITogaya kaTanu3aTopa B PEreHEPATOP C MCEBAOOKHKEHHBIM CIIOEM OCYILIECTBISAETCS
MOTOKOM. ...

56. ...Hacoca BKIIIOYAET pa300pKy, MPOBEPKY COCTOSIHUS, YUCTKY, COOPKY U IIECHTPOBKY C
MIPUBOJIOM

57. Hapymenne HOpMasibHOH  pabOTHI... HACOCOB  TMPOSIBISICTCS B TaJCHHUU
IIPOU3BOJUTENIBHOCTH U Pa3BUBAEMOI0 HaIopa

58. [loTepss monaHOrO JaBIEHHS, pPA3BUBAEMOr0 BEHTUJISITOPOM IO CPaBHEHHUIO C
MacMoOpPTHOW BEJIMYMHON HE TOJKHA MPEBBIMIATS ... %

6 3 10

59. Ilpu pabore ... HapylleHHE TE€PMETHYHOCTH MOXXHO OOHApyXWUTh IIyTeM 3amepa
pacxoja 1o ¥ Iociie arperara, KoTopoe He JOJKHO IpeBbiaTh 5%

60.  OCHOBHBIE OMACHOCTH IIPU IKCIUTyaTallMH... KOMIIPECCOPHBIX YCTAaHOBOK CBSA3aHbI C
MOBBILICHUEM JIaBJICHMSI, TEMIIEPATYPHI U C BO3MOKHOCTHIO 00pa30BaHMs B3pHIBOOMACHBIX cMecei

61.  IloBblmIEHHBIN pacxox ... Ha Y3Jbl BO3QYIIHOIO KOMIIPECCOPA MOJKET NPUBECTH K
BO3HUKHOBEHHIO aBapUIHOW CUTyal[uu

62. Baxnoe ycnoBue 0€30HaCHOCTH ... KOMIIPECCOPHBIX YCTaHOBOK — IpPHUMEHEHHE
TOJIBKO T€X MapOK CMa304YHBIX Macejl, KOTOpPbIE YKa3aHbl B aCIOPTE

63.  IlomHas repMeTHYHOCTH arperara, OTBOJ Tra3a IIOCJ€ YIUIOTHEHUW W 3alllUTHas

IIPOJyBKa a30TOM MPEIYyCMOTPEHBI ISl oOecrieueHus: 6e3011acHOCTH KOMITPECCOPOB AJIs CKATUS
YIIEBOJOPOAHBIX Ta30B  XJIOpa KHUCIOpOAA aleTUiIeHa

bnok 3 (Bnanets)

1. B BuxpeBOM MbBIICYTOBUTENE I MPEIBAPUTEIHLHOTO 3aKPYYHMBAHUS 3aMBUICHHOTO
ra3a B KamMepy 5 BCTPOCH JIONATOYHBINA 3aBUXPHUTENh TUMA «PO3eTKU» (2). B Xoae cBoero nBukeHus
BBEpX K BBIXJIOMHOMY MaTtpyOKy (6) Ta30BBI MOTOK TOJBEPracTCcsl NEHCTBHUIO BBITEKAIOIINX W3
3aBUXPUTEII CTPYH BTOPUYHOTO BO3/lyXa, KOTOPbIE MPUAAIOT MTOTOKY BpallareiabHoe ABmxeHue. [lon
JIEHCTBUEM IIEHTPOOEKHBIX CHJI, BO3HUKAIOIIMX TMPH 3aKPyYUBAHUU TIOTOKA, YACTHUIIBI TBUIHA
YCTpEMIISIFOTCSL K ero mnepudepuu, OTKyAa COUPATBHBIMU CTPYSIMH BTOPUYHOTO TOTOKA
NepeMenaloTesl K HU3Yy anmnapara B KOJIbLIEBOE MEXTPYyOHOE MPOCTPaHCTBO. be3BO3BpaTHBIN Cryck



MBUTA B OyHKEp oOecreunBaeTCsl MOAMOPHON 11aiooi (3). BropuuHbiii BO3yX B XOJ€ CIIUPATHLHOTO
00TeKkaHUs MOTOKA OYUIIAEMOT0 Ta3a MOCTENEHHO MPOHUKAET B HETO.

Puc. BuxpeBoii nbuiey0BUTENb COIUIOBOTO (@) U JIonaToyHoro (0) Tuna

Haiinure miomanp TpyObl, NOABOISIIMK MBUIBHBIN BO3AYX K BUXPEBOMY IBLICYIOBHUTEIIIO,
ecnu 00beM 3anbUIEHHOTO Bo3ayxa Q=12000 m3/4, BXo/1HAst CKOPOCTh BO3/lyXa B ammapar paBHa 16
m/c. OTBET OKPYIJIATH 10 BTOPOTO 3HAKa ITOCIIE 3asATOM.

Ortser: M2

2. Ouncrtka Ta30B OT IpHUMEcEed INPOUCXOTUT B IMKIOHAX NPH HAIWYAU JIBYX
BUHTOOOPA3HBIX BUXPEBBIX MOTOKOB — BHEIIHETO U BHyTpeHHero (puc. 1). Paguyc BHemHero Buxps
COOTBETCTBYET PaJNyCy KOpITyca IMKJIOHA, BHYTPEHHETO — PaguyCy BBIXJIONHOW TpyObl. BHemHumit
BUXPh OITyCKAETCS BHU3, 3aTEM IOBOPAYMBACTCS M MEPEXOJUT BO BHYTPEHHUH BUXPbH, MOJAHUMASCH
BBEPX.

1 — BxoaHOM NaTpy0oK; 2 — TpyOa BBIXJIONHAS; 3 — KOPITYC ITUKJIOHA; 4 — KOHYC;

5 — oTBepCTHE MBUIEBBITYCKHOE; 6 — OyHKep; 7 — 3aTBOP

Puc. 1. Cxema nukiiona

B mMomeHT noBopoTa BHemHero Buxps Ha 180° MmosBISIOTCS MHEPLMOHHBIE CHUJIBI, KOTOPbHIE
CHOCOOCTBYIOT BBIBOAY YJIOBJICHHOH NBUIM CO CTEHOK LUKJIOHA B OyHKEp. DTO OTHOCHTCA K
LIUKIOHAM CO CHHUpaJIbHBIM BXOJOM. /I LMKIOHOB C BHUHTOBBIM BXOJOM Tra3a OJMHOYHOIO
UCIIOJIHEHUS, YCTAaHOBKA pacKpyuMBaresled, B OTHCNIbHBIX CiIydasX, HPUBOJUT K CHHKEHHIO
COINPOTHUBIICHUS IIUKJIOHA.

JInsi UMKJIIOHOB HPUHAT CIEAYIOLIMNA psii BHYTpeHHUX auamerpos, mM: 200, 300, 400, 500,
600, 700, 800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2400, 3000.

byHkepbl LIMKIOHOB HUMEIOT UMIMHIpUYEeCKyl0 (opmy naumametpom 1,5D s
muMHapuueckux U 1,2D nns KoHMYeckuX HUKIOHOB. BbicoTa nuimmHapuyeckoil yactu OyHKepa
coctapiseT 0,8D.

Hcxonnsle jaHHbIE:

— 00beM ounmiaeMmoro raza Q=17 m3/c;

— BSI3KOCTb rasa npu padoueit remmneparype p=22-10-6 Ilaec;

— BXOoJiHasl KoHIeHTparus etk CBx=80 1/M3;

— tpeOyemast appexTuBHOCTH ouncTku N=0,75;

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

— IJTOTHOCTH yacTull pu=1650 kr/m3;

— tun 1ukioHa [{H-15 6e3 ynutku;

— nuametp 1ukiaoHa D=2400mm.

Paccunraiite 3HaYeHNE TUAPABINYECKOTO CONPOTUBIIEHUS AP

Ortger: ITa

3. B koxyxoTpyOuaToM TemI0OOMEHHUKE KOHIEHCHPYIOTCS Iapbl amMMHaka Ipu
temriepatype 30°C. Pacxon ammmaka 2200 kr/gac. Temnora konnencanmu ammuaka 1146 kJDx/kr.
Konzaencanusa npousBoautcs Bojoi, kotopas HarpeBaercst or 10°C go 20°C. Onpenenuts pacxon
OXJIQXIAIOIIEH BOIBI M TTIOBEPXHOCTH TeIlIonepeaaun rerioooMennrnka. Koaddumuent remioornauun
al=2550 Bt/(M2-K); a2=1800 Bt/(M2-K). Huamerp Tpy0 25x2. Tepmuueckoe CONpPOTHBIIECHHUE
3arpsisHeHuit crenok 0,0004 (M2-K)/Bt. Koaddunuent rermmonpoBogHoctu cteHok Tpyo 17,5 B1/(m-
K). [lotepsimu Temia npeHeOpeyb.

4. B TemnooOMenHuke moBepxHOCThO 1,2 M2 HarpeBaercss 850 Kr/dac >KMIKOCTH OT
25°C no 55°C (remnoemkocth xkuiakoctu 2 kJx/(kr-K). HarpeBanue mnpousBoauTcs Tropsueit
KUIKOCTBIO ¢ TermoeMKocThio 3 k/[x/(kr-K). Hauanbnas temmeparypa ropsiaeid xuakoctu 85°C,
koHeuHast 55°C. Haiitu pacxon HarpeBaromled >KUIKOCTH M KOI(QQGUIMEHT TEmIo0TIaud OT
HarpeBarolleil KHUIKOCTU K CTeHKE, eclii KOA((UIMEHT TEeIUIOOTJaud OT CTEHKH K HarpeBaeMoi
xunkoctu paBeH 500 B1/(M2-K). TepmMuueckuM CONPOTUBICHUEM CTEHKH, MOTEPSIMH TEIUIOTHI B
OKPY’KAIOIIYIO CPely U BIUSHUEM TeMIIepaTyphl Ha TETNIOEMKOCTH KHUJIKOCTEH nMpeHeOpeyb.

5. B koxyxoTpy0uaroM TemI0OOMEHHUKE KOHICHCUPYIOTCS TMapbl OpPraHUYEeCKOMH
JKUJIKOCTH B KOJMYECTBE 766 Kr/4ac 0e3 OXJaXIeHHs KOHJEeHcara. TerioTa mapooOpa3oBaHUs



xuakoctu 394 k/x/kr. KonneHncanust mpon3BoauTcs BoIoM, koTopas HarpeBaercs oT 20°C mo 40°C.
Koaddurment termonepenaun cocraBusier 223 Bt/(M2-K); kosddumment Ttemnoornaun ot
KoHJleHcupyromuxcss nmapoB Kk crenke 500 Br1/(M2-K), a ot crenkum k Bome 2000 Bt/(M2-K).
OmnpeaenuTs pacxo] OXJIAXKJAIOIIEeH BOJBI U CPEAHIOI0 TOJIIMHY HAKUIIM Ha CTEHKaX TPYOOK, eciu
ko3 durmeHT TernonpopoaHocTy Hakumu 1B1/(M-K), a K03 hUIMEeHT TeITonpOBOHOCTH CTaJU, U3
KOTOpOW m3roToBIIeHBI TpyOku 46,5 BT/(M-K). TemmoeMKoCTh BOABI CUMTATh HE 3aBHCSIIEH OT
temneparypsl. [lotepsamu Teria npeHeOpeub. ToMMKUHY CTEHKH NPUHATH PAaBHOM 2MM.

6. Onpenenuth KOIPPUIMEHT TEIIOOTAAYN OT TOPU3OHTAIBHON IUIUTHI, OOpalIeHHON
TEIUIOOTIAIOIIEH MOBEPXHOCTHIO KBEPXY, K OKPYXAIOIIEMY CIIOKOHHOMY BO3AyXY. Pazmepbl MiInThI:
axb = 2x3m2. Temnepatypa, noBepxHoctu muthl tct = 100 °C. Temneparypa Bo3nyxa tx =20 C.

7. B wmacnsHom Oake Ttemmeparypa macia MC-20 mopaepKuBaeTcss MOCTOSHHOU C
MOMOIIIBI0 TOPU3OHTANBHBIX obOorpeBaromux Tpyo aumamerpom d = 20 mm. Onpenenutsb
KO3 (UIIMEHT TEIUIO0TJauu OT MOBEPXHOCTU TPYO K Maciy, eciid Temieparypa macia tk = 60 C,
Temmneparypa nosepxHoctu Tpyd ter = 90 C. PaccrosiHue Mexay TpydaMu OTHOCUTEIIEHO BEIIUKO U
pacueT TeII00TAaur MOKHO MPOU3BOANUTD, KaK JUIsl OAMHOYHOTO HUIMHIIPA.

8. CkopocTh raza B JaHHBIX Kamepax oT 1,5 mo 2 wm/c. Kamepsl mpuromHsl ams
ynaBnuBaHus yactull He MeHee 50 mMxM. Ctenenb ounctku He mpesbliinaeT 40-50 %. Ilpu pabote ¢
XUMHYECKM arpecCUBHBIMM ra3aMd BHYTPEHHIOIO IOBEPXHOCTh KaMmepbl 00pabdaThIBarOT
CHEIMAlIbHBIM TOKpbhITHEM. Vcronb30BaHME Kamep Ui YJIaBIMBAaHUS B3PbIBO-, MOXKAPOOMACHBIX
MBUIEN HE JOTTYCKAeTCsl.

Hcxonusie qanHble:

[IbeocagurenbHas kamepa umeeT JuiMHy L = 10 M, Beicory H = 1 M, mupuny B = 2 m.
Pacxop Bo3ayxa yepes kamepy , INIOTHOCTh YacTHIl , BA3KOCTh raza [la-c.

Paccunraiite CKOPOCTh MIOTOKA B CEUSHUU KaMePhI V (M/C)

Ortger: M/c

9. OuncTtka Tra30B OT IpUMECEd MPOUCXOAUT B LMKIOHAX IPU HAIUYUU JABYX
BUHTOOOPA3HBIX BUXPEBBIX MOTOKOB — BHEIIHETO W BHYTpeHHEro (puc). Paamyc BHEIIHEro BUXPS
COOTBETCTBYET pPaJinyCy KOpIyca LIMKIOHA, BHYTPEHHETO — PaJNyCy BBIXJIONHOW TpyObl. BHemHuit
BUXPb OMyCKAaeTCAd BHU3, 3aT€M MMOBOPAYMBACTCS U MEPEXOIAUT BO BHYTPEHHUU BUXPb, MOAHUMASChH
BBEpX.

1 — BxogHOM naTpy0oK; 2 — TpyOa BBIXJIONHAS; 3 — KOPIYC IIUKIOHA; 4 — KOHYC;

5 — oTBepCTHE MBUIEBBIMYCKHOE; 6 — OyHKep; 7 — 3aTBOP

Puc. Cxema nukiona

B mMoMeHT noBopoTa BHemHero Buxps Ha 180° MOSBIAIOTCS MHEPLMOHHBIE CHIIBI, KOTOPHIE
CIIOCOOCTBYIOT BBIBOJY VJIOBJICHHON NBUIM CO CTEHOK IUKJIOHAa B OyHKEp. OTO OTHOCUTCS K
LUKIOHAM CO CIHHUpaJIbHBIM BXOJOM. /[l LMKIOHOB C BHHTOBBIM BXOJOM Tra3a OJMHOYHOIO
UCIIOJTHEHUS, YCTaHOBKA pACKpyudMBaTesieil, B OTIENbHBIX CIy4asX, HPUBOJUT K CHUKEHUIO
COINPOTHBIICHUS LIUKJIOHA.

JI71si IUKJIOHOB MPUHST CIEAYIOMUNA psii BHYTpeHHUX auamerpos, mM: 200, 300, 400, 500,
600, 700, 800, 900, 1000, 1200, 1400, 1600, 1800, 2000, 2400, 3000.

ByHkeppl IMKJIOHOB HMEIOT UWIMHApUYECKylo ¢opMmy auamerpom 1,5D  nmns
mmHAprYeckux U 1,2D 1 KOHMYecKMX LUKIOHOB. BbicoTa HmiIMHApuYeckoil yacTu OyHKepa
cocrasigeT 0,8D.

Hcxonnele naHHble:

— 0o0BpeM ounmiaemoro raza Q=17 m3/c;

— BSA3KOCTh ra3a npu pabdoueit remneparype p=22-10-6 Ilasc;

— BXojaHas KoHueHnrtpamus neu Cx=80 r/m3;

— Tpebyemast 3¢ pexkTuBHOCTH 0uncTKU N=0,75;

— IJIOTHOCTH ra3a npu padouux ycnoBusx pr=1,36 kr/m3;

— IUIOTHOCTH YacTul] pu=1650 kr/m3.

— tumn nukiaora [{H-15.

PaccuuTaiite tuamerp nukiioHa (MM) (T.e. mo00paTh CEPUIHYIO MOJEb)

Ortger: MM



10. Tonkas mmactuHa amuHoi L = 2 M u mmpuHOi b = 1,5 M o06TekaeTcss mpo0IbHBIM
MOTOKOM Bo3ayxa. CKOpPOCTh U TeMIiepaTypa HaOerarImiero moToka paBHbl COOTBETCTBEHHO W0 = 3
M/c; t0 = 20 °C. Temmeparypa moepxHoctu miacTuabl tCT =90 C. Onpenenuts kodpduimeHt
TEIJIOOTJAYM M KOJIMYECTBO TEIUIA, OTAABAEMOE TIACTUHON BO3/IYXY.

11.  KoaddumueHt ternooTnadn npu KOHACHCAIMU YHUCTOTO BOJSHOTO Mapa B TpyOKax
BEPTHKAIBHOTO KOHeHcaTopa akoHa = 8460 BT/M*K. Coneprxanue Bo3ayxa B Mapora3oBOi CMECH Yy
=81% macc. Onpenenutb Ko3hHUIHUEHT TeTIO0TAAYH MPU KOHACHCAIIUU apOora30BOil CMECH.

12.  Omnpenenuts Temiory aeruaparanuu pactBopa NaOH. eciu B mpoliecce BbITapuBaHUs
KOHIIeHTpauus ero Mmensiercs ot 14 % macc, go 17.5 % macc. Pacxon ucxoanoro pactsopa G = 22,22
Kr/C.

13. OrnpeaenuTh pacxo]1 OXJIaXAaroIIe Boabl A1 KoHaeHcanuu W = 5,233 kr/c napa npu
nasinenuu P = 0,2at. Temneparypa oxnaxaatouieit Boasl tH =21 C.
14. OrnpeaenuTh YUCIo eIUHMI] TIEPEHOCa TTPH PEKTU(UKAIIUHA CMECH TOTYOJI-3THIIOESH30.

Pacxon ucxonnoii cmecu F = 0,0188 kmonnw/c; pacxon quctuiuisra D = 0,00381 kmons/c; ¢iermoBoe
gucino R = 5; pacxonx nepa B kosmonHe G = 0,0229 kmoib/c; pacxoJl >XKHJIKOCTH B BEpXHEH dYacTu
konouuel LB=0,0191 xmonw/c; pacxom »xuakoctu B HmkHed wactu LH =0,0378 xmoib/c.
Konnenrpanus ucxomgnour cmecu xf =0,2.mon. pon.; auctwuiara xd =0.98mom. moi.; KyOoBoro
ocrarka xw = 0,002 mo:n. non J{aBnenue B kosnonue P = 120 mm pT. cT.

MeToauuecKkue MaTepHuaJibl, XapaKTCPU3YIOIIME NNPOLUHCAYPLI OLICHUBAHUA

WHauBHyanbHBI CEMECTPOBBIN PEHTHHT CTyACHTa (POPMHUPYETCS HAa OCHOBE JEHCTBYIOIIETO
B BY3e Ilonoxenus "O mnpoBeneHMHM TEKYyHIETO KOHTPOJISL YCHEBAEMOCTH M IIPOMEXKYTOUHOU
aTTecranuu odydarommxes'.

B Teuenue cemecTpa CTYAEHT MolydyaeT Oajuibl YCIIEBA€MOCTH 3a BBIIOJIHEHUE BCEX BUIOB
y4eOHBIX TOPYYEHHIl: MOCEIICHNE JICKIMi, BBIOJHEHHE MPAKTUYECKUX U JaOOpaTOPHBIX padoT,
3alMTa KypcoBoil paboThl. IIo uToram KOHTpPOJIBHOTO TECTUPOBAHMS C YYETOM HHJIMBUAYAIBHOTO
CEMECTPOBOI'0 PEUTHHIA CTYJEHTA BBICTABIISIETCS SK3aMEHALIMOHHAs OLIEHKA.

MaxkcumanbsHasi cymMmMa 0ayuioB, Habupaemasi CTYACHTOM To JucuuiuiiHe pasHa 100.

Orenka | OreHka 1o mkane O6ocHoBaHME Yposeno

B chopmuposannocmu
Oamnax KomMnemeHnyuil
Bonee | «OTnHuHOY Conepxanne Kypca OCBOCHO Boicokuii yposens
80 MOJIHOCTBIO, 0€3 MPoOesoB,

HEO0OXO0IMMBIC TTPAKTUICCKUE HABBIKA
paboThI C OCBOEHHBIM MaTEPHUATIOM
c(hOpMHUPOBaHBI, BCE
MPeyCMOTPEHHBIE MPOTPaMMOi
oOyueHus: yueOHbIe 3aJaHUs
BBIIIOJIHEHBI, KAUECTBO UX
BBITTOJIHEHUS OI[CHEHO YHCIIOM
0ayI0B, OJIM3KUM K MAaKCUMAIbHOMY

66-80 «Xopomro» ConepxaHne Kypca OCBOEHO Ilpoosunymuti
MOJIHOCTBIO, 0€3 MPoOesoB, ypoeeHs
HEKOTOPbIE MPAKTUYCCKIE HABBIKH
paboThI ¢ OCBOSHHBIM MaTEPUATIOM
c(hOpMHUPOBAHBI HEJIOCTATOYHO, BCE
MPEyCMOTPEHHBIC IPOTPAMMOIA
o0ydeHus1 yueOHBIC 3aTaHUS
BBINOJIHEHBI, KAYECTBO BBIMIOJIHEHUS
HU OJIHOTO M3 HUX HE OI[CHEHO
MUHUMAaJIbHBIM YHCJIOM OaJlIOB,




HEKOTOPbIEC BUABI 3aJaHUI
BBIIIOJIHEHBI C OIITHOKaMH

50-65 | «YnosnerBopurenbHo» | ComepxkaHue Kypca OCBOEHO Ilopozoewiit yposens
YaCTHUYHO, HO POOEIIBI HE HOCST
CYIIECTBEHHOT'O XapakTepa,
HEOOXO/IMMBIE PAKTUYECKUE HABBIKU
paboTHI ¢ OCBOSHHBIM MaTEPUAJIOM B
OCHOBHOM C(hOpMHPOBaHHI,
OOJIBIITMHCTBO MPETyCMOTPEHHBIX
porpaMMoi 00ydeHHs yU4eOHBIX
3aJJaHUii BBITIOJIHEHO, HEKOTOPBIE U3
BBITTOJTHEHHBIX 331aHUH, BO3MOXKHO,
COJIEpIKaT OITMOKHU

Menee | «HeynosnerBopurenbHo» | CoaepkaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE00XO0/IMMbI€ IPAKTUYECKNUE HABBIKU | chopmuposanst
paboThI HE CHOPMHUPOBAHBI,
BBINOJIHEHHbIE YUeOHbIE 3a/1aHUS
COJIEpIKaT TpyObIe OMMOKH

3. 3agaHus B TeCTOBOI (popMe MO TUCHHUIINHE

[Ipumeps! 3ananuii:

JIOCTOMHCTBaMH aIapaToB MOKPOW OYMCTKH ra30B SBJISIOTCS

- BO3MOHOCTb HapsAAay C HObBUICBUIHBIMH 3arpAa3HUTCIAMU OJHOBPEMCHHO YJIaBJIMBATH
napooOpasHbie ¥ ra3000pa3Hble KOMIIOHEHTHI

- B CIIy4a€ OYHUCTKM AarpeccCHUBHBIX Ta30B HEOOXOJMMOCTh 3allMILIATh ammnaparypy Hu
KOMMYHHUKAIIMHA aHTUKOPPO3UHHBIME MaTepralaMu

- BO3MOXHOCTb YHOCA KallCJib XHUIAKOCTH M OCAXKIACHUA HX C IbUIBKO B TIa30oxodax H
JBIMOCOCAX

- BBIJICJICHHE YJIOBJICHHOM IBUTM B BHJE IUIaMa, YTO CBSI3aHO C HEOOXOJAMMOCTHIO 00pabOTKH
CTOYHBIX BOJ, T.€. C YIOPOXKAHUEM TpoIiecca

IIpyu npoeKTHpPOBaHUU NBUIEOCATUTENBHBIX KAMEP CIIELYET YUUTHIBATh
- BCE [IEPEUNCIICHHbIE TapaMeTPhl

- TeMIIepaTypHBIH peKUM pabOThI KaMephl

- TOJILUHY CTEHOK KamMepbl

- BO3MOXXHOCTb BTOPUYHOT'O YHOCA

Pe3koe cHMXeHHE CONPOTHUBIIEHHS B PYKAaBHBIX (PUIIBTPaX CBUAETENbCTBYET O
- BBIXOJIE M3 CTPOSI MEXaHN3Ma BCTPSIXUBAHHSI

- 3a0uBKe (QUIBTPOBAIBHOM TKaHU

- IEpENOTHEHNH OYHKepa /ISl TpreMa TbUTH

- pa3pbIBe pyKaBa

YnaBnuBaHuWeE MBUIK B IIBLIEOCAAUTEIBHBIX KaMCpax IMpoucxoaurT 3a CUCT ....... CHIJI

YacTtubl  MBUIM, KakuX  pa3MepoB  Haumbonee d(PPEKTUBHO  yIaBIMBAIOTCA B
MBUTEOCAIUTENBHBIX Kamepax? OTBet: Ooiiee ...... MKM.

Ha npennpuatnm  OoCymecTBIs€TCd  TEXHOJOTMYECKHMH  IMPOLECC IOMOJa  ChIPbS.
TexHonoruueckasi omepanus MPOU3BOAUTCS B MeNnbHUIE i mnomoia. Ilpu sTtom o0BeM
3arpsi3HeHHOro Bo3ayxa cocrasiseT 0,35 M3/kr npoaykra. B yac mpenmnpustie npou3BOAUT MOMOI
5,23 1 ceipbst. KoHueHTpaus neum B BeIOpocax cocrtaBisgeT 65 r/m3. Paccuuraiite MakcuMalbHBINA
BBIOPOC TIBUTH OT 000pyAOBaHUS (T/CEK).



[TomHBII IEpedeHb TECTOBBIX 33JJaHUI C YKa3aHUEM MPABIIILHBIX OTBETOB, pa3MeIlleH B OaHKe
BOIIPOCOB  Ha  WH(POPMAIMOHHO-00pa30BaTeIbHOM  IMOPTajieé  HMHCTUTYTa  TIO0  CCBUIKE
https://www.mivlgu.ru/iop/question/edit.php?courseid=234&category=27159%2C5853 &gbshowtext
=0&recurse=0&recurse=1&showhidden=0

Or1eHKa pacCUUTHIBACTCS KaK MPOICHT MPABUJIBHO BBIMOJHEHHBIX TECTOBBIX 33JaHUN U3 HX

oO1ero uucia.



