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COAEPKXAHUE

1. ITacmopr KOC M/IK
2.Cnenudukanus OlleHOYHBIX CPE/ICTB
3. BapuaHTbl OLIECHOYHBIX CPEICTB



1. MMACHOPT
KOC no MJIK.01.02 Texuuuyeckoe o00pyn0OBaHHE MPUEMKU U MEpepadOTKU
CBIPbS

(K00 u Haz8aHue OUCYUNIUHDBL)

1.1.O01mue noa0KeHus

Kountponwsno-onieHounsle cpeacTBa (KOC) npeaHazHaueHbl JUisl KOHTPOJIA U
OLICHKM 00pa30BaTENbHBIX JOCTHXKEHHIM 00yYarolIuXxcsi, OCBOMBIIMX MPOrpaMMy
MJIK.01.02 Texnuuyeckoe 000pyJOBaHUE MPUEMKHU U TIEPEPAOOTKHU CHIPBA.

KOC BKIIIOUAOT KOHTPOJIBHBIE MaTepuaibl Jisi MNPOBEICHUS TEKYILEro
KOHTPOJISL ¥ IPOMEKYTOYHOM arTecTaliui B popMe IK3aMeHa.

KOC pa3paboTaHbl B COOTBETCTBHH C:

oOpazoBarensHO#l iporpammoii CI1O no cnenmansHoct 19.02.11 TexHomno-
rUsl IPOAYKTOB MIUTAHUS U3 PACTUTEILHOIO ChIPbS;

nporpammbl MJIK.01.02 Texnudeckoe o0opynoBaHuE MPUEMKH U Tepepa-
OOTKH CBIPHSI.

1.2. Pe3yJILTaTbI O0CBOCHHUSA JTUCHMIIMHBI, NOAJICKAIIINEC IIPOBECPKE

Pe3yabTaTsl HaumenoBaHue 3j1eMeHTa yMeHUH/3Ha- OcHOBHBIE TOKA3aTe/IN OLEHKH

o0yueHust HUH pe3yJibTaToB

(ocBOEHHBIE

yMeHHUsl, YCBO-
€HHbIe 3HAHMUS,
NpaKkTHYeCKUil
OnbIT (IpHU Ha-
JIUYHM)

Vi BU3YQJIbHO OIICHUBAaTh WCIPABHOCTh, HC- | TPAMOTHOE MPUMEHEHUE MOJIYyYCH-

MOJb30BaTh HMHCTPYMEHT JUI OYHCTKM OT | HBIX 3HAHHWW B TPOIECCE PENICHUs
3arps3HCHM, CMa3KH W CAaHUTApHOW OOpa- | MOCTaBJICHHBIX 3aja4
0OTKU MEXaHUYECKUX JICTANICH U Y3JI0B, MPH-
MEHSTh MHCTPYMEHT [0 HAaJaJKe, HACTPOWi-
K€, PEMOHTY W PETrYyJIHPOBKE, JOKYMEHTAJb-
HO O(OpPMIIATH PE3yNbTaThl MPOACIAHHON
paboThl 1O OOCTY)KWBAHHUIO TEXHOJIOTHYIE-
CKOT0 000PYIOBaHHSA

V2 HaCcTpauBaTb AaBTOMATHU3WPOBAHHYIO MPO- | TPAaMOTHOC NPUMCEHCHUEC IIOJIYYCH-
rpaMMy  TEXHOJOTHMYECKOTO  Mpolecca | HbIX 3HAHWU B TPOLECCE PEHICHUS
MpOU3BOJICTBa XJieba, XJIeOOOYIOUHBIX, Ma- | TIOCTABJICHHBIX 3324
KapOHHBIX ¥ KOHIAUTCPCKUX M3CTUI




31 Ha3HAYCHWE, TPUHIIAIT JEHCTBUS U YCTPOM-
CTBO, TpaBWja OKCIUIyaTallud, METOIbI U
CrocoOBl BBISIBIICHUS U yCTPAHEHHS HEHUC-
MPABHOCTEH, MOPSIIOK MPOBEICHUS IMOMAr0-
TOBKH, MyCKa W HAaIaJKH, PEMOHTa, JOKY-
MEHTO000pPOT MO TpOLEcCy MOATOTOBKH K
pabore 1 00CITy)KHBaHHUS TEXHOJIOTHUECKOTO
o0opyoBaHUS

WHTEpIpeTanus pe3yabTaToB H3Y-
YeHHUs MaTepuaia IpU PpeUICHUU
MPaKTUYECKUX 3aTaHUI

101 IIPOBEPKH UCIIPABHOCTH, OYUCTKHU OT 3arpsi3-
HEHMH, CMa3Kl M CaHWTapHOH 00paboTKu
MEXaHWYEeCKHX JAeTaled W Y3JI0B, 3aMEHbI
OBICTPOM3HAIIUBAIOIIUXCS MAaTEPUAIIOB U
JleTaneil, yCTpaHeHHMs HEUCIpaBHOCTEH B
pabote, BeeHUSI JOKYMEHTAllMU 1O 00CIIy-

JKUBAHUIO TEXHOJIOTUIECKOTO 000PYAOBaHHS

yCOCUIHOE€  BBINMOJIHCHUE IIOCTaB-
JICHHBIX 3a1a4

1.3. PacnipenesieHue oleHMBAHUSA Pe3yJbTATOB 00y4eHHS 10 BUIAM KOHTPOJISI

Kon m HamMeHoBaHHMe JjleMeHTAa yMeHUH WJH Buabl arTrectanmmn
3HAHMI
. IIpomeosxcymounasn
Texywuu xkoumpons
ammecmayus

Y1 BU3yaabHO OIEHWBATH UCIPABHOCTH, HCIIOIH30- OreHKa BBITOJTHEHUS DK3aMeH
BaTh HMHCTPYMEHT IJIi OYHCTKH OT 3arps3HEHUH, MPaKTHYECKUX 3a]1a-
CMa3Kd M CaHUTApHON 00pPabOTKM MEXaHUYECKHUX | HHii/1a00paTOPHBIX pa-
JeTaliell u y3J0B, MPUMEHATh WHCTPYMEHT IO Ha- oot
JaziKe, HaCTpoiiKe, PEMOHTY U PEryJIupOBKE, TOKY-
MEHTAIIEHO O(OPMIIATh PE3yNbTaThl MPOACIaHHON
PpaboThI 1O 0OCTYKUBAHUIO TEXHOJIOTHIECKOTO 000-
pyIOBaHHS
Y2 HacTpauBaTh aBTOMAaTH3HUPOBAHHYIO TPOTPaMMy Or1ieHKa BBITOJTHEHUS Ok3ameH
TEXHOJIOTHYECKOTO TIpoIlecca IMPOM3BOACTBA XJjeba, MPaKTHYECKUX 3a]1a-
XJIEOO0YJIOUHBIX, MAaKAPOHHBIX W KOHAWUTEPCKHX | HUI1/Tab0OpPaTOPHBIX pa-
363 (13171 oot
31 Ha3zHayeHWe, NPUHLMI ACUCTBUS U YCTPOUCTBO, Ormpoc DK3aMeH
NpaBWia IKCILTyaTallud, METOIBI M CIIOCOOBI BBISB-
JeHWsT W YCTPaHEHHWs HEWCIIPaBHOCTEH, TMOPSIIOK
NpOBENICHUs TIOATOTOBKH, MyCKa W HalaJKW, pe-
MOHTa, JTOKyMEHTOOOOPOT IO MPOLECCY MOATrOTOB-
KA K paboTe W OOCTYyKMBaHUS TEXHOJOTUYECKOTO
o0opynoBaHwUs
[1O1 mpoBepku HCHPaBHOCTH, OYHCTKU OT 3arpss- OneHka BBITOTHEHUS Ok3ameH
HEHUl, CMa3Kl W CaHWTapHOH 0OpabOTKH MeXaHH- MIPAKTHYECKUX 3a]1a-




YECKHUX JIeTaJeH M y3JIOB, 3aMEHBI OBICTPOM3HAIIN- | HUH/Iab0paTOpHBIX pa-
BAIOIIUXCS MAaTEPUATIOB W JETalel, YCTpaHCHUs oot
HEHUCIIPABHOCTEH B paboTe, BelCHUS TOKYMEHTAIHH
o 00CIYyXKMBAHHIO TEXHOJIOTHYECKOTO 000pYI0Ba-
HUS

1.4. Pacnipenesienrie TUIIOB OLIEHOYHBIX CPEACTB IO 3JIeMEHTAM 3HAHUI M yMme-
HMii TEKYIIEro KOHTPOJIsI
Conep:xxanue y4eOHOIro MaTepuaJia mno mpo- Tun KOHTPOJIBHOTO
rpamme YI/M/AK 3a/laHus

Y1 y2 31 o1

Paznes 1. KoHcTpyKUMOHHBIE MATEPHAJIBI

Tema 1.1. UyryHsl 1 yriiepogucThlie CTajIn 3

Pa3nen 2. [logbeMHO-TpaHCIOPTHOE 000pY/A0OBaHHE

Tema 2.1. TpancmopTupyromiye yCTpoWcTBa C THOKHM TSTOBBIM 3
OpTraHoM.

Tema 2.2. TpancnopTupylolue ycTpoiicTBa 6e3 ruokoro tarosoro | 17,18 18 17
oprasa.

Tema 2.3. [IHeBMaTHUeCKUil TPaHCHOPT. I'paBUTALlMOHHBIN TpaHC- 17 17 17

nopT. TpaHcHopT NMepUOANIECKOrO NEUCTBUSL.

Pazpnen 3. OGopynoBaHue 1Jisi XpaHEHHUS U OATOTOBKM MYKHM IS IPOU3BOACTBA

Tema 3.1. O6opyznoBaHue 11l XpaHEHUS] MyKH B OyHKepax 17 17 3 17

Tema 3.2.000pynoBaHuE ISl MOATOTOBKHU CHIPHS 18 18 3 18

1.5. PacnipenesieHue TUIIOB OLEHOYHBIX CPEICTB IO JIeMEHTAM 3HAHMH U yMme-
HU, KOHTPOJHMPYEMbIX HA MPOMEKYTOYHOM ATTECTALUMU

Conepxxkanue yueOHOro MaTepHuaJia mo npo- Tun KOHTPOJILHOTO
rpamme YII/MAK 3a/laHus

Y1 Y2 31 o1




Paznen 1. KoHCTpyKIIMOHHBIE MaTepHaITBI 24 24 24 24
Paznen 2. [logpeMHO-TpaHCTIOPTHOE 00OPYAOBaHUE 24 24 24 24
Paznen 3. OGopynoBanue 1isi XpaHeHHsI U TOATOTOBKH MyKH ams | 24 24 24 24
IIPOU3BOJICTBA

2. CIIEHUPUKALINA OOEHOYHbBIX CPEJICTB

2.1. Ha3znauenmne
Crnenmdukanueil ycTaHaBIUBAIOTCS TPEOOBAHMS K COACPKAHUIO U 0hopM-
JICHUIO BapWAHTOB OIICHOYHOTO CPEJICTBA: MPaKTUYECKas padoTa (MPaKTHIECKOEe
3a/1aHuE), ONPOC, IK3aMEH.

Tun omeHo4yHoro cpezicTtBa (mpakTuueckas pabora (MpaKkTUYECKOE 3aja-
HUE), OIIPOC) MPEAHA3HAYEH I TEKYILLEro KOHTPOJIA U OLIEHKH 3HAaHUN U YMEHHI
CTYJIEHTOB; THUIl OLIEHOYHOI'O CPEJCTBA (9K3aMEH) MpEeJHA3HAYEH I IPOMEXKY-
TOYHOM aTTEeCTAllMM W OLEHKU 3HAHWW M YMEHMH CTYJEHTOB IO IMPOTrpaMme
M/IK.01.02 Texnuyeckoe o0OpynOBaHUE MPUEMKH U TEPEpPabOTKU ChIPbS 00-
pazoBarenbHOM mporpaMmsl 19.02.11 TexHomorus NpoayKTOB MATAHUS U3 PACTH-
TEJILHOTO CBIPBS.

2.2 KOHTHHIeHT aTTecTyeMbIX: CTYJICHTHI 2 Kypca.
2.3. ®opmMa 4 yCJI0BHUS ATTECTALUU:
Texymuii KOHTPOJIb MPOXOTUT IO TeMaM YIEOHON JUCITUTUTHHBI.

[IpomesxkyTouHas aTTecTausi MpOBOAUTCS B (hopMe dK3aMeHa 1o 3aBepilie-
HUIO OCBOCHHSI Y4EOHOro Marepuana y4eOHON MUCHUIIIUHBI, TIPHU MOJOXKUTEb-
HBIX PE3YJIbTaTaX TEKYIIETO KOHTPOJIS.

2.4. Bpemsi BbInOJIHEeHUS:
Ha BpInoniHeHne TeKymero KOHTpOoJIsi OTBOJAUTCS:

npakThdeckas padota (mpaktuueckoe 3ananue) — 45-90 muH,
onpoc — 10-20 mun
’K3aMeH — noAroroBka 20 MUHYT, OTBET — 10 MUHYT

2.5. PexoMenayemasi JuTeparypa Ajdsi pa3padoTKM  OLEHOYHBIX
CPeJACTB U MOATOTOBKU,00y4AaI0IINXCHA K ATTeCTALMH.

KHuroo6ecrneuyeHHOCTh
bubanorpaguyeckoe onucanne U31aHUA OcHoBHAst/ 10MOI-

(aBTOp, 3arJaBue, BUJ, MECTO H roj u3ganus, |TTCIPHAT TATEPA- | 106 1 gg, yK3. |DIEKTPOHHBIE




TexHonmorus QyHKIMOHATBHBIX MTPOTYK-
TOB IUTaHUs : yueOHOe mocooue s cro /
JI. B. lonuenko [u ap.] ; moxa oOiei pe-
nakuueit JI. B. Jlonuenko. 2-e u3., ucnp.
u norn. Mockaa : FOpaiit, 2025-176 c.
(ITpodeccnonanbpHOE 00pa3oBaHuUE) .

KOJI. CTP.) Typa B 010 pecypcebl
CIioray

Huxomaesa, M. A. OCH https://znanium.
Opranuszanys U MPOBEAECHNUE DKCIIEPTH3EI ru/catalog/produ
Y OIICHKU KauyeCTBa MPOI0BOJIbCTBEHHBIX cL2195012
TOBapoB : yueObnuk / Hukonaera M. A. —
Mocksa : Hopma : UHOPA-M, 2025. —
320 c.
Jlonuenko, JI. B. OCH https://urait.ru/b
Be30macHoCTh MUIEBOM POAYKIUH code/568545
YYCOHUK ISl CpeaHero npodhecCuoHallb-
HOTO 0O0pa3oBanus / JI. B. JloHueHko,
B. JI. Hanpikra. — 4-e u3g., nepepad. u
non. — Mocksa : U3aatensctBo FOpaiir,
2025. — 452 ¢. — (IlpodeccronanbHOe
0Opa3oBaHue).
Jlonuenko, JI. B. Jon https://urait.ru/b

code/562552

Jlonuenko, JI. B.

HarmoHansHbIe KyJTHHAPHBIC TPATUIUN:
MCTOPUS MPOTYKTOB MUTAHUSA : yaeOHOE
nocobue as By3oB / JI. B. Jlonuenko, B.
J1. Hageixkta. Mocksa : FOpaiit, 2025- 349
c. (Bricmee oopazoBanue) .

JTOTI

https://urait.ru/b
code/562089

TexHonorus mponu3BoCTBa Xjeba u xJje-
000yJIOUHBIX M3AENINI | y4eOHUK IJIs BY-
30B / O. I'. Ymwxkukosa, JI. O. KopiueHko.
3-¢ u3a., ucnp. U gon. Mocksa : FOpair,

Kynbnuesa, H. I'. 1011 https://urait.ru/b
TeXHOI0TUs IPOLYKIMU OOLIECTBEHHOTO code/542167
nutanus. [Ipaktukym : yueOHOe mocobue

st crio / H. T'. Kynbnesa, B. A. T'onbl-

oun, FO. U. [Tocnenora, B. A. ®enopyk.

2-e u3a., ucnp. u gon. Mockaa : FOpaiir,

2024- 141 c. (IlpodeccuonanpHOE 00-

pa3oBaHUE) .

UYmxmkona, O. I OCH https://urait.ru/b

code/561980



https://znanium.ru/catalog/product/2195012
https://znanium.ru/catalog/product/2195012
https://znanium.ru/catalog/product/2195012
https://urait.ru/bcode/568545
https://urait.ru/bcode/568545
https://urait.ru/bcode/562552
https://urait.ru/bcode/562552
https://urait.ru/bcode/562089
https://urait.ru/bcode/562089
https://urait.ru/bcode/542167
https://urait.ru/bcode/542167
https://urait.ru/bcode/561980
https://urait.ru/bcode/561980

2025- 251 c. (Beicmiee oOpa3oBaHue)

TexHOMOTUST MyKOMOJIBHOTO TTPOU3BOJICTBA : Y4eOHOE
mmocobue / FOcymosa I'. I'. — Mocksa : UHOPA-M,
2024. — 180 c.

Komesoi, E. I1. 101 https://urait.ru/b
TexHOI0rn4YecKoe 000pPYAOBAHUE MHUIIE- code/562084
BBIX [IPOM3BOJCTB. PacueTHbIN ITpaKTH-

KyM : yueOHoe mocobue st By30B / E. T1.

Komesoii. 2-e u3., ucrp. u gom. Mock-

Ba : FOpaiit, 2025- 203 c. (Bsicmiee 00-

pa30BaHHUC) .

ITaceko, O. B. OCH https://urait.ru/b
TeXHOIOTHUs IPOLYKIMU OOLIECTBEHHOTO code/562294
nuTanus : yueOHuk it cro / O. B. [lachk-

ko, H. B. Bypakosckas, O. B. ABTroxoBa.

Mockaa : FOpaiit, 2025- 203 c. (ITpodec-

CHOHAJIbHOE 00pa30BaHMUeE) .

FOcymosa, I'. T'. 0TI https://zna-

nium.ru/cata-

log/prod-
uct/1893796

KoHTpoJib KauecTBa BOJIbI : YUEOHUK /
AnekceeB JI. C. . — U3x. 4-e, nepepad. u
mon. — Mocksa : UHOPA-M, 2024. —
159 c.

IHoBokmanosa, A. JI. hife)ut https://urait.ru/
bcode/558042

Buoxumus a1t TEXHOJIOTOB © yUSOHHUK U TPAKTHKYM

ISt cpeHero mpodecCHOHATBHOTO 00pa30BaHMs /

A. JI. HoBokianoBa. — 2-¢ u3f., ucrp. — Mocksa :

M3narenscTBO FOpaiit, 2025. — 463 ¢. — (IIpodec-

CHUOHAIBHOE 00pa30BaHUE).

Anekcees, JI. C. Tomn https://znanium.

ru/catalog/produ

ct/2104861

OCHOBBI OMOTEXHOJIOTHH: MIJIOJIOBO-STOTHOE U
PACTUTEIBHOE ChIPhE: YyueOHOE TOCcoOue st
CIIO / bypauesckuii U. U., 3aitaynnun P. A.,
Kynakoga P. B. - 2-e u3n., ucnp. u gor. - Mock-
Ba : FOpaiit, 2024 - 402 c. - (IIpodeccronanbHOe

denopenko, B. @. oI https://urait.ru/b
code/566213

[TepcieKTUBHBIE TEXHOJIOTHH MTOCIIEYOOPOIHOM

00paboTku U xpaHenus 3epHa / Oenopenko B.

®., l'onpTsanun B. f. — 2-e u3n. — Mocksa :

IOpaiit, 2025 — 194 c.

bypauesckuii, 1. U. on https://urait.ru/b

code/543285



https://urait.ru/bcode/562084
https://urait.ru/bcode/562084
https://urait.ru/bcode/562294
https://urait.ru/bcode/562294
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2184&TERM=Юсупова,%20Галина%20Георгиевна%5B1,1004,4,101%5D&LANG=rus
https://znanium.ru/catalog/product/1893796
https://znanium.ru/catalog/product/1893796
https://znanium.ru/catalog/product/1893796
https://znanium.ru/catalog/product/1893796
https://urait.ru/bcode/558042
https://urait.ru/bcode/558042
https://znanium.ru/catalog/product/2104861
https://znanium.ru/catalog/product/2104861
https://znanium.ru/catalog/product/2104861
https://urait.ru/bcode/566213
https://urait.ru/bcode/566213
https://urait.ru/bcode/543285
https://urait.ru/bcode/543285

OToTUICHHE, BEHTHISIUSA U KOHAUITMOHUPOBAHNE
BO31yxa. [I[puMepsl pacdyera cucteMm : yueOHOe
nocobue / [llunses M. U., Xpomosa E. M., Jlo-
pouienko 0. H. ; mox pen. [Hunsesa M. U. — 2-
€ u3J., uchp. u n1on. —Mocksa : FOpaiit, 2025.
— 250 c.

0OpaszoBaHme).

Kacwstros,I'. W. TOII https://urait.ru/b
code/563106

TexXHOMOTHH MUIIEBBIX MPOU3BOACTB. CyIlKa Chi-

pes:yaeonoe mocoodue mist CI1O/Kacwsros I'. U., Ce-

menoB I'. B., I'punkux B. A., Tpostaosa T. JI. - 3-¢

M31.,uCcTIp. u jo1r. - Mocksa:Opai#iT,2025 - 116 c.

HabOnun,b. B. imon https://urait.ru/b
code/565965

O0opynoBaHuE MPEANPUATHIA 00IIIECTBEHHOTO MTUTA-

Hus:yueOHuk/Uabnun b. B., EBnokumoB U. A. - 2-¢

3. - Mocksa:FOpaiit,2025 - 695 c.

Kypoukun, A. A. OCH https://urait.ru/b
code/538721

O6opynoBaHue nepepadaTHIBAIONTUX MTPOU3-

BOJICTB. PacTuTenbHoe ChIpbe : yUeOHUK AJs

CIIO / Kypoukun A. A., Hlabyposa I'. B.,

baiikun C. B., Kyxapes O. H. ; mox o6ur. pen.

Kypouknna A. A. — 2-e u3[., ucup. u A00. —

Mocksa : FOpaiit, 2024 — 446 c.

Komesoi, E. II. OCH https://urait.ru/b
code/563476

TexHonornueckoe 000py10BaHUE MULIEBBIX

MPOU3BOJCTB. PacueTHBIN MpakTHKYM : yueOHOe

mmocooue g CITIO / Komreoii E. I1. — 2-e 3.,

ycnp. u fon .— Mocksa : Opaiit, 2025. — 203

C.

['me3mwioBa, A. W. ToTT https://urait.ru/b
code/558188

[Iporecchl u anmapaThl NUIIEBBIX TPOU3BO/ICTB :

yueOHuk u npaktukym st CI1O / M'ae3nunosa

A. U. — 2-e uzn., nep. u gon. — Mocksa :

Opaiir, 2025. — 259 c.

[mrses, M. 1. TOI1 https://urait.ru/b

code/565223

Yabmnun, b. B.

O06opyaoBaHUE MPEANPUATHN 0OIIECTBEHHOTO
nutanus. [IpakTukyM : yaeOHOE ocoOue s
CIIO / Ya6muu b. B., EBnokumos U. A. - 2-e

n3.., ucnp. u gomn. - Mocksa : FOpaiit, 2024. —

Ton

https://urait.ru/b
code/541962



https://urait.ru/bcode/563106
https://urait.ru/bcode/563106
https://urait.ru/bcode/565965
https://urait.ru/bcode/565965
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=3612&TERM=Курочкин,%20Анатолий%20Алексеевич%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/538721
https://urait.ru/bcode/538721
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2716&TERM=Кошевой,%20Евгений%20Пантелеевич%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/563476
https://urait.ru/bcode/563476
https://urait.ru/bcode/558188
https://urait.ru/bcode/558188
https://urait.ru/bcode/565223
https://urait.ru/bcode/565223
https://urait.ru/bcode/541962
https://urait.ru/bcode/541962
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349 c. - (IlpodeccronansHoe 0OpazoBaHue).

3. BAPUAHTBHI OHEHOYHbBIX CPEJACTB

IHEPEYEHDb 5K3AMEHAIIMOHHBIX BOITPOCOB

1.OcHOBHBIE 33aJ]a41 U COJIEpKaHUE Y4eOHOW AUCIUILUINHBI, €€ B3aUMOCBSI3b C IPYTHUMH Y4eOHBI-
MU JUCIHHAIIMHAMH.

2. Ponb KOHCTPYKITMOHHBIX MAaTEpHajoOB B MHUIIEBOM MalIMHOCTpoeHHH. Crnenndrka mpumMeHe-
HUS KOHCTPYKIIMOHHBIX MAaTepPUAIIOB B MUIIECBON OTPAC/Id: 0COOCHHOCTH CHIPhs, MOIy(haOpUKaTOB, TOTO-
BOM MPOJYKIIUU; OHITUE arPECCUBHON U HEarpeCCUBHOM Cpel.

3. Knaccugukanus KOHCTPYKIIHMOHHBIX MaTEPUAIIOB.

4. Tlonsatue o crutaBax. Knaccudukanus 9yryHOB W CTalieil: 1O COJEPKAHHUIO yriepojia, CBOM-
CTBaM, Ha3HAYCHHIO, CTPYKTYpE.

5. Kiaccudukamusi 9yryHOB, WX CBOMCTBa, MapKHpPOBKAa, NMPUMEHEHHE B MHUIIEBOM MAIIWHO-
CTPOEHHUHU.

6 .YriepoaucTeie CTand: CBOWCTBA, MAapKUPOBKa, MpuMeHeHue. CTaiu yriaepoaucTsie OOBIKHO-
BEHHOT'O KaueCTBa, KAUECTBEHHBIE YIIIEPOIUCThIC, KOHCTPYKLMOHHBIE CTaJIH.

7. JlaTryHu u OpOH3BIL: COCTaB, KJIaCCU(UKAIMS, CBOMCTBA, MAPKUPOBKA, IPUMEHEHHE B MUIIEBOM
MAaIITHOCTPOCHUH. AJIIOMUHUEBBIE CIUIABBI: COCTaB, KiacCH(UKAIHsS, CBOMCTBA, MAPKUPOBKA, IIPUMEHE-
HUE B MIEBOM MaIIMHOCTPOEHUH.

8. HaBHa‘lCHI/IC, yCTpOﬁCTBO, MIPUHIHAIL JIEHCTBUS JICHTOUHBIX KOHBCﬁCpOB. OHpeZ[eJ'ICHI/IC npous-
BOJUTCIbHOCTH.

9. IlpaBuna 6e30MacHOTO 00CITy>KUBaHHS JIEHTOYHBIX KOHBEHEPOB.

10. Ha3znauenwue, ycTpONCTBO, IPUHIMI JEHCTBHS KOBLIOBBIX A51eBaTOpoB. OnpeneneHue npous-
BOJIUTENBHOCTH.

11. ITpaBmira 6e30macHOTO OOCITYKUBAaHUS KOBITOBBIX DJIEBATOPOB.

12. Ha3HauyeHue, yCTpOMCTBO, NPUHLHUII AEUCTBUS HEMHBIX MOABEMHUKOB. ONpeaeneHue npous-
BOJUTEIHLHOCTH.

13. Ha3nauenue, ycTpONWCTBO, MPUHLIUI ACHCTBUS IIETHBIX TPAHCIOPTEPOB: MOHATHE O TATOBBIX U
pabouux opranax. OrmnpeneneHne NPOU3BOAUTEILHOCTH.

14. TIpaBua Ge30macHOTo 0OCTYKHUBaHHS IEMHBIX TPAHCIIOPTEPOB.

15. Ha3znaueHue, ycTpoHCTBO, MPUHIIMIT IEHCTBHUS BUHTOBBIX TPAHCTIOPTEPOB (IIHEKOB), pacyer
IIPOM3BOJUTEIBHOCTH.

16. [IpaBuna 6e30macHOro OOCIYKUBAHUSI BUHTOBBIX TPAHCIOPTEPOB.

17. HHCBMOTpaHCHOpTI maccmbnxaunﬂ, Ha3HAUCHUEC, IPUHIIUIL JIeHCTBUS.
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18. YCcTaHOBKH BCACHIBAIOMIETO, HATHETATEIHFHOTO, CMEIIIAHHOTO THITA JIsI THEBMOTPAHCIIOPTA.
19. ITHEeBMOTPAHCTIOPT HA3KOTO, CPETHETO U BHICOKOTO JABICHUS (a3p030JIbTPAHCIIOPT).

20. DeMeHThI yCTaHOBOK ITHEBMOTPAHCIIOPTA, PACUET MPOU3BOIUTELHOCTH.

21. IlpaBuia 6e30mMacHOr0 00CTyKUBAHKS THEBMOTPAHCTIOPTA.

22. [IpeumymiecTBa adpo30JabTPAHCIIOPTA MEpe] MHEBMOTPAHCIIOPTOM HU3KOIO U CPEIHETO J1aB-
aeHus. 23. O4nucTKa TPaHCIOPTUPYIOLIETO BO3AyXa.

24. HakjoHHBIE W BHHTOBBIC CIIYyCKH: HA3HAYCHUC, NPUMCHCHHUEC, MATCpHUaJIbl; JOCTOUHCTBA U
HEAOCTATKU I'PaBUTAIMOHHOI'O TpaHCIIOPTa. YcnoBus MEPEMCUICHNS I'PY30B Ha HAKJIOHHBIX CITyCKax.

25. Ilpyuem MyKH ¢ aBTOMYKOBO3a B OyHKepa [t XpaHEHHS MyKH.
26. IlpaBumia 6e30macHOro 00CITyKHBaHHSA B TIPOIECCe TpUeMa MYKH ITHEBMOTPAHCIIOPTOM.
27. YcrpoticTBa OyHKEpOB IMPSIMOYTOIBHOTO THITA U [HIUHAPHYECKOTO BUIA ST XPAHSHUS MYKH.

28. Ammaparel JUIS BBITPY3KH MYKH M3 OYHKEPOB U IMEPEMEIICHHs] MYKH B II€X MPOU3BOJCTBA
x71€000yT0UHBIX U3IEITHI.

29. Ha3znaueHue, ycTpOMCTBO, IPUHLIMI JEHCTBUSA MAalUH JJI IPOCEUBAHUS MYKH.

30. HazHaueHue, ycTpOUCTBO, IPUHLIUI JEHCTBUSL KOHTPOJIbHBIX MArHUTHBIX YCTPOUCTB.
31. Ha3nauenwue, ycTpoHCTBO, IPUHIUI JIEHCTBHS COJIEPACTBOPUTENEH.

32. Ha3nauenue, ycTpONHCTBO, IPUHIIUN JEHCTBUS JKUPO PACTBOPHUTEIEH.

33. Ha3naueHue, yCTpONCTBO, MPUHIIUI JEHCTBUS M03aTOPOB MYKH MEPUOJAMYECKOTO W HEMpe-
PBIBHOTO IEUCTBUM.

Kputepun ouenku:

OIIEHKA «OTJIMYHO» BBHICTABIISETCS CTYACHTY, €CJIA IPaBUIIBHBIE OTBETHI COCTABISIOT - 90-100%
OLIEHKA «XOPOILIO», ECIIU MPABUIIbHBIE OTBETHI COCTAaBIAIOT -80-89%);

OIIEHKA «YJOBIETBOPUTEIHHOY, €CITH MPABIIBLHBIE OTBETHI COCTABISIOT - 70-79%

OLIEHKA «HEYAOBJIETBOPUTEIHHO», €CIIN PAaBUIIbHBIE OTBETHI COCTABIAIOT MeHee 70%

INPAKTUYECKUE 3AHATHUSA / JABOPATOPHBIE PABOTbBI

JlaGopatopnasi pa6ora. MWcciaenoBath Ha AelCTBYIOIIMX Mojesdell TPaHCHOPTHBIX YCTPOMCTB ¢
THOKUM TSTOBbIM OPraHOM (JICHTOYHBIX U LENHBIX TPAHCIOPTEPOB, KOHBEiepOB, KOBILIEBBIX JJIe-
BATOPOB, LENMHbIX MOIbeMHUKOB), 0€3 TArOBOro0 OpraHa (BUHTOBBIX M KOJIbIEBbIX KOHBeHepoB)
(BO3MOKHBI 3aHATHSI HA XJ1e003aBojie).

Heab:
- 3aKpENuTh NPOUJCHHBIN MaTepHUa;

- YCIICIIIHOC UCII0JIb30BAHUEC HpI/IO6pCTCHHI:IX yMeHI/Iﬁ B pCaHLHOﬁ KHU3HU.
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CTyaeHT J0JIKeH:

-yMeThb OIIPENENSITh OCHOBHBIC DJIEMEHTHl TPAHCIIOPTUPYIOIINX YCTPOHCTB C THOKUM TSATOBBIM U
’KECTKUM OPTraHOM, ITHEBMOTPAHCIIOPTA;

-3HaTh 000pYOBaHUI TPAHCIIOPTUPYIOIIUX YCTPOHCTB C THOKHUM TSTOBBIM, OPraHOM, 00OPYAOBaHHS
TPaHCIOPTUPYIOLINX YCTPOUCTB 6e3 THOKOTO TATOBOI'O OpraHa.

Xon padorsi:

1.03HaKOMBTECH C TEOPETHYECKUMH MTOJIOKECHUSIMH.
2.BeinonHAUTE 3a/JaHKE TIPETIOIaBaTes.
3.CocTaBbTe OTYET B COOTBETCTBUH C 3a/IaHHEM.

TeopeTnyeckas 4yacThb
Croco0b! TpaHCHOPTUPOBAHUS CHIITYYHUX MaTEPHUaJIOB.

Hcnonp3oBaHue B MPOU3BOICTBE CHITyYNX MAaTEPHAIIOB TPEOYET MX MEpEeMEIIeHNsT BHYTPH MPEaIpus-
tus. CpIpbe MOoJBepraeTcs MHOTOYHCICHHBIM IOTPY30-pa3rpy304HbIM padoTaM, MO3TOMY JIMHUU BHYTpPH-
3aBOJICKOTO TPAHCIOPTUPOBAHMSI CHITYYHX MATEPUAJIOB SIBISIOTCA HE TOJBKO CPEACTBOM INEPEMELICHHUS,
HO Y Ba)XHBIM 3JIEMEHTOM TEXHOJOTHYECKOTO MpoIlecca: TPaHCIIOPTHO-KOHBEHEPHBIE MEXaHU3MBI CyIlie-
CTBEHHO BIHUSIOT Ha PUTM U JUIMTEIBHOCTh BCETO MPOM3BOACTBEHHOro nukia. Ilpu BeIGOpE cmocoba
HEOOXOIUMO YYHUTHIBaTh KOHKPETHBIE 3a/la4ud TPAaHCIIOPTHPOBaHUS, TPeOyeMYIO0 MPOU3BOIUTEIBHOCTS,
YCIIOBHUSI KOMIIOHOBKH O00OPYZIOBaHHUS HAa TIPOU3BOJICTBE U CBOWCTBA CAMUX MaTe€pHaJoB (pa3Mep 4acTuIl,
IUIOTHOCTh, OABMKHOCTDh M CBS3HOCTh, aOpa3sMBHOCTH, CIEKUBAEMOCTb, B3PBIBO-TIOKAPOONACHOCTh H

p.).
MEXAHUYECKOE TPAHCIIOPTUPOBAHUE

MexaHn4ecKHid CrIoco® TpaHCIIOPTHUPOBAHUS IMO3BOJSIET aBTOMATU3UPOBATh MPOMU3BOACTBO MpU He-
00JIBIIOM SHEPTONOTPEOIEHIH U HU3KHUX TIOTEPSIX CHIPhs BO BpeMs repeMenieHus. MexaHn4eckoe TpaHc-
MIOPTUPOBAHUE MPUMEHSETCS IIPU TapHOM M OECTapHOM XpaHEHHUH, B IeXaX C HEOOJBIINMHU PacCTOSHU-
AMU MEXAy pabounmy MammHaMmy. [IpenmyIecTBa MEXaHHYECKOT0 TPaHCIOPTHPOBAHUSA B TOM, YTO €0
yIOOHO BHEIPSATH NPU PEKOHCTPYKLUHHU YK€ MMEIOLIETrocs MPOM3BOACTBA, TaM, I'le €CTh TPYAHOCTHU C
JNIEKTpOCHA0XKEeHHEM, 00 pU HEOOXOAUMOCTH CHU3UTH NepBOHAYAIBHBIC 3aTpaThl HA 00OPYAOBaHHUE.
YacTo MEXaHMYECKUI TPAHCIOPT HMCIOJIB3YETCS Ha MPEANPHUATHIX Malol MOIIHOCTH, B yCIOBHSIX He-
OOJIBIIMX MPOU3BOJICTBEHHBIX IJIOMIAJICH. B Unciie 0CHOBHBIX HEZOCTATKOB 3TOTO CIIOCO0a — CIIOKHOCTD
YCTPOMCTBA U OYMCTKH MEXaHU3MOB, BO3MOXHOCTB MOSBICHHS BPEAUTENEN U MIOTEPH CHIPHSL.

Buas MexaHM4YECKHUX TPAHCIIOPTCPOB:

_'{D;'Er\ ftﬁ“’f\ "f_\ CTUIOIHON BHHT

| TE‘}: 9 | NMeHTOMHBIA BHHT
r@ﬁ‘;& : “' 4 ] dacOHHLIA BHAT
TERERE

IITHeKOBBIE KOHBIEHEPHI
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JlenTOUHBIE KOHBEHEPHI
KoBmroBbie 351eBaTopsl (HOPHH)
CrimpanbsHbIe TPaHCIOPTEPHI

IITHEeKOBbIE TPAHCIIOPTEPHI C THOKUM U KECTKUM BaJIOM NpeAHa3HAuYCHBI sl IePEMEICHHS ChITyYHX,
MOPOIIKOOOPA3HBIX M JPYTUX MaTeprajoB. [lepelBUKEHHE CHIPhSI TPOUCXOIUT BHYTPH TPYOBI TIPU TIO-
MOULIM CHEUUANbHBIX BHHTOB. lIlHekH OBIBAIOT TOPU3OHTAIBHBIMU, HAKJIOHHBIMH W BEPTHUKAIBHBIMHU.
OcHaIaroTcsl pa3HbIMA BHHTaMH, B 3aBUCHMOCTH OT CBOICTB MaTepualia: CIUIONIHON BUHT (XOPOIIO ChI-
ny4ue), JCHTOYHBII BUHT (KYCKOBBIE), ()acOHHBIA BUHT (TecTooOpas3Hbie). MoxHo B ayautopuu 1210
BKJIFOUUTH IITHEK, POAHATU3UPOBATE €ro paboTy. YUecTh, TTIaBHOE, PACCTOSIHUE OT BUHTOBOH MOBEPXHO-
CTH IO KOpITyca IIHEKa JOJKHO He Oonee 5 MM. [1aBHOE, MPOMBIIIIEHHOCTD BBIITYCKAET IIHEKU CIIEAY-
forel HoMeHKIaTypsl: miuHa 2000MM ¢ quamerpom mHeka 200mM, mmmaa 3000MM, muametp 150Mm.

JleHTOUYHBIE TpaHCIIOPTEPHI NIPEJHA3HAYCHBI ISl TPAHCIIOPTUPOBKU Pa3HOOOPA3HBIX I'PY30B — CHIITY-
YHX W IITYYHBIX, B Tape u 0e3 Hee. JICHTOUHBIN KOHBEWep MpeaCcTaBisieT COOOH 3aMKHYTYIO JICHTY, KOTO-
past ABMXKETCS 110 3aMKHYTOMY KOHTYpY. B 3aBHCHMOCTH OT mepeMeraeMbIX I'Py30B JICHTA MOXKET ObITH
[NIAIKOH, ¢ pudIieHHeM, ¢ IeperopoJKamMu, 1 Mpou3BeieHa U3 pe3uHsl, Opesenta, [IBX u ap.

KoBioBble aneBaTopbl (HOpUK)— 3TO OCOOBIN THIT KOHBeWepa, MPH MOMOIIA KOTOPOTO CHITy4YHe Ma-
TepHasbl MepeMenIaroTcsl BEpTUKAIbHO Ha BBICOTY M0 60 M. [lpuHImn neficTBusS HOpuu Oa3mpyercs Ha
MEePEeMENICHUN TPY30B KOBIIAMH, KOTOPBIE 3aKPEIUICHBI BUHTAMH Ha TpaHCHopTupytomei jente. Cko-
pOCTB, THI M KOJMYECTBO KOBIIEH moadupaercs ¢ ydyeToM TpeOoBaHHWU Mpou3BoAcTBa. KoBIIOBEIE -
BaTOPHI MCIIOIB3YIOTCS M KaK CAMOCTOSITENIbHBIE TPAHCIIOPTEPHI, U B COCTABE CIEITUATM3UPOBAHHBIX TEX-
HOJIOTMYECKUX JUHUM. MoxkHO B aynutopun 1210 BKIIOYUTH CTEHII HOPUU BEPTUKAJIBHOTO MOJIOKEHUSA,
pa3o0path Ha y3ibl. [IpoaHain3upoBaTh pabOTy HOPUHU, OTMETHTh TPEOOBAHMS, KOTOPBIC IPEIBSBIIIIOTCS
K HOPWU: TIapaJlIeNbHOCTh 0apabaHoB, HYXHOE HAaTsOKEHHUE JISHTHI, YCTPOMCTBA I MTPEeIOXPaHeHUs CXO-
Jla JICHTHI B CTOPOHBI, YCTPOUCTBO IS NIPEAOXPAHCHUS B3PHIBA MBUIH.

B 3aBHCHMOCTH OT TATOBOT'O MEXaHH3Ma KOBIIIOBBIC OJICBATOPBI PA3AC/IAOTCA Ha:

-JICHTOYHBIC HOPUU — B Ka4eCTBE TSATOBOTO MEXaHW3Ma MMEIOT NPUBOAHON M HATSHKHOW OapabaHbI, KO-
TOpble orudaet genta. Harpysku Ha MexaHu3M HeOOoJbIINE.

-IIeTTHbIE HOPUH — JIEHTa OrrbaeT 3Be3J0UYKH (POJIMKH) U cIIocOOHA BBIICPKUBATH OOJIBIINE HATPY3KH.

CrupanbHbIe TPAHCTIOPTHBIC CUCTEMBI CITOCOOHBI ITOAaBaTh MaTepral U3 OJHOTO OyHKEpa 10 TpeM U
0oJiee HaIpaBIICHUSM OJTHOBPEMEHHO W UCHOJIB3YIOTCS B TPUEMKE, PAacCTapUBaHWUU, XPAaHCHUH, TPAHC-
MOPTUPOBAHUH, TTPOCCUBAHUM W JIO3UPOBAHUHU MPOAYKTOB. Criupasib M TPyObI 3TOTO TpaHCHOpPTEpA SIB-
JSIOTCS THOKUM 3JIEMEHTOM, TIO3TOMY CITUPAIbHBIE TPAHCIIOPTEPHI MO3BOJISIOT 00ECIICYNBATh TI0J]ady HE
TOJIBKO TT0 TIPSIMOJTMHEHHOM Tpacce, HO M 10 TpaccaM, UMEIOIIUM U3THOBL.

[Ipenmy1miecTBa CHpaNbHBIX TPAHCIIOPTEPOB: JIETKO MOHTHPYIOTCA M OOCITY)KMBAIOTCS;, TPACCHI HMe-
0T pa3HOOOpPa3HyI T€OMETPHUIO, YTO MO3BOJSIET SKOHOMHTH IPOM3BOACTBEHHBIC IUIOMIATN M T'HOKO
BCTPaMBATh HOBBIE 3JIEMEHTHI B YK€ CYLICCTBYIOIINE TEXHOJIOTMYECKUE JIUHUM; HE IPOU3BOAIT IIyMa U
IBUIM, TUTHEHUYHBI, OJaroapsi NpUHIKIY BHYTPEHHEH caMO-OYMCTKU, HE TPEeOYIOT MPUMEHEHHs cIie-
[MATBHBIX OYHCTHBIX CUCTEM; Hambollee YKOHOMUYHEIE TI0 HEPro3aTpaTam, M TO3BOJISIOT PETryIHpOBaTh
IIPOU3BOANTENBHOCTH PabOTEHI.

HpaKTH‘leCKaﬂ 4acCThb.

3amaHue JUIs CTYIEHTOB: M3YYHUTh YCTPONCTBA M MPHUHIMI IEHCTBUS HCIOJIB30BAaHHOTO 00OpYI0Ba-
HUS U1 TPaHCTIOPTUPOBKH CHIPbS B YCIOBMSIX MPOU3BOACTBA. KakIblil CTYJIEHT AOJKEH NMpUAYMaTh 5


http://petrocomplex.ru/shnekovye-konvejery/
http://petrocomplex.ru/spiralnyj-transporter/
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BOTIPOCOB T10 YCTPOWUCTBY M MPHUHIIUIY pabOTHI 000PYIOBaHUS TSI TPAHCTIOPTHPOBKH CHIPBS B YCIOBHUSAX
IIPOU3BOJCTBA.

3anuimTe Ha3BaHUE PadOTHI U €€ LEb.

JlabopatopHas padora. UcciienoBaTh Ha JeCTBYIOIIUX MoeasX npoceuBareseil «IInonep» n
«bypaT» B aynuTopum (BO3MOKHBI 3aHATHS HA XJ1e003aBoje).

Lenb: 3akpenuTh NPOUICHHBIN MaTepHall; YCICIIHOE NCIOIb30BaHUE TPUOOPETCHHBIX YMEHUH B peaib-
HOM >KU3HU.

CTyaeHT 10JIKeH:
- yMeThb OCYUIICCTBIISTH NMPOLIEC POCEUBaHUs MykH B MannHax «[Iuonep» u «bypar».

-3HATh YCTPOMCTBO U NPUHLMIN JeHCTBUN ITpocenBarenel «IIuonep» u «bypar».

Xon paboTsr:

1.03HaKOMBTECH C TEOPETUUECKUMH MOJIOKEHUSIMHU.
2.BeinonHuTe 3aJaHUE NIPENOABATENS.
3.CocTaBbTe OTYET B COOTBETCTBHHM C 3aJaHHCM.

TeopeTnyeckas 4acThb

Ha mpousBoacTBax xjeOomeKkapHOTO HAINpaBICHUS U MPENNPUATHIX KOHIUTEPCKOTO MPOU3BOJICTBA
HCIOJNB3YIOT MOIIHBIE IpOcenBaTend MykH. IIpocemBaTennm MyKH OYMINAIOT MPOLYKT OT IPUMECEH, B
TOM YHUCIIe METAJUIMYEeCKUX, H MyCOpa, a TaKkKe OT KOMKOB, KOTOpPbIE MOTYT 00pa30oBaThcs B pe3yjbTaTe
HENPaBUWILHOTO XPAHEHHSI MyKH B MEIIIKAX, U HACBIIAIOT MyKY KUCJIOPOJOM, Oaroaapsi 4emy TecTo, BbI-
MEYEHHOE U3 3TON MYKH, CTAHOBUTCSI OUYEHB MBIIIHBIM, BO3AYUIHBIM, BKYCHBIM. DTUMH MalIMHAMU OYH-
IAIOT HE TOJBKO MYKY. MIX NCIIONB3YIOT elle sl YUCTKH CaxXapHOTOo MecKa, CyXOro MOJIOKa, Kakao, COJIH,
MOJIOTBIX TAHUPOBOYHBIX CyXapel, Kpaxmana U T.J., OUMINAas UX OT CIy4aliHO MONAaBUIETO MyCOpa U He-
HY>XHbIX npuMeceid. IIpocenBaTeny SIBISIOTCS COPTUPOBOYHO-KAIHMOPOBOYHBIM OOOPYHOBAaHUEM C IIO-
JIBUOKHBIMH ¥ HETIOJBW)KHBIME cuTaMu. CuTa B mpoceuBaTelie b0 BpamarTcs, JIM00 BUOPUPYIOT, THOO
JBUTAIOTCA BO3BPaTHO-NOCTYNATENbHO. ChIpbE, IPOABUTrasCh MO CHUTY, MOMAAAET B €T0 OTBEPCTHSA, TEM
caMbIM ouHMIIasich OT mpumMmeced. KpyIHble ke 4acTUIBl OCTAlOTCSl Ha €ro MOBEPXHOCTH M IMOMNajaloT B
CHeLUaJIbHBINA COOPHUK OTXO0I0B. IIpOayKThI IPOCENBAOT 000PYIOBAHUEM C INIOCKMMHU CUTaMH. A Takxe
NPOCEUBAIOT YCTAaHOBKaMH C OapaOaHHBIMHU CHTaMH. JTH K€ CHTa B TaKMX MAIlWHAX WM BPAIIAIOTCS
(mampumep, B IpocenBaTeNsiX TUNa «bypamy) WK HaXOISTCSA B HEMOJBIKHOM COCTOSIHUM (KaK B IIpoce-
uBatenax tuna «/luonepy). Tpancnoprep moaaeT NpoayKT B MPUEMHOE OTAEICHHE U C IMOMOUIBIO IIIHEe-
KOBOW IOJaudl OH monangaer B Oapaban mykonpoceusatens. OTTyna MyKa IepeMeInaeTcs 4epe3 CUTO K
BBIXOJY. B BBIXOIHOM OTCEKE PaCIIOJIOKEH CUIIBHBII MAarHUTHBIN YIaBIUMBATENb, KOTOPBIA OUUIIAET MYKY
OT Pa3iIMYHBIX METAJUIONPUMECEH, MOMABIINX B NMPOAYKT. IIpumecH, KOTOpble HE MPOILIN 4epe3 CHTO,
nepeMenIaoTcesl B ClieluanbHOe OTAeNICHHE I OTXOIOB C MOMOIIBIO MaTpyOKa cxoaa. A 4ucras U mpo-
CesHHas MyKa MOCTyHaeT Ha Mpou3BOACTBO. B aynuropun 1210 MOXHO BKIHOYUTH CTEHIBl IPOCEUBA-
teneii «bypat» n «[Iuonep». HarnsgHo BuAHO NpUHLIMI PabOTHl AaHHBIX NPOCEHBATENEH, MOKHO
pa3o0paTh CTEHIBI HA Y3JIbl, IPOAHATIM3UPOBAThH IPUHLUI JEHCTBHSI JAHHBIX MEXaHU3MOB.
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Puc. 1. IlpocenBarens «bypat». Puc.2 ITpoceuBarens «IInonepy.

IIpakTH4yeckas 4acTh.

3amanue Ui CTYACHTOB: M3YYUTh U 3HATh YCTPOWCTBA M MPHHLUN pabOTHI JaHHBIX MPOCEHBA-
Tened. Kaxaslil CTyeHT HOKEH NPpUAYMaTh 5 BOIIPOCOB MO TaHHOW TEME.

3anuinmrTe Ha3BaHHUE pa6OTI>I Hu €€ ICIIb.

IMpakTuyeckoe 3ansTe. U3yuyeHue npaBuJi 00CIy:KMBAHUSA U TEXHUKH 0€30MaCHOCTH (BO3MOKHBI
3aHATHS Ha XJebo3aBoje).

HeJsb: 3akpenuTh NPOHACHHBINA MaTepuall; YCIELUIHOE HCIO0Nb30BaHNE IPHOOPETEHHBIX YMEHHUH B peallb-
HOH >KM3HU.

CTyaeHT 10/I2KeH:
-yMeTh UCII0JIb30BaTh IPAaBUJIa TEXHUKU 0€30I1aCHOCTH IIPU IPHEME MYKU;

-3HATh: YCTPOICTBO U MPUHLUI JEHCTBUS 000pYI0BaHUS Il IPUEMKH MYKH.

Xox paboThI:

1.O3HaKOMbTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BbINOTHUTE 3aJaHUE MPENo1aBaTesl.
3.CocTaBbTe OTYET B COOTBETCTBHH C 3aJaHHEM.

TeopeTnueckas 4acThb

OcHOBHBIE MpaBHJIa TEXHUKH O€30MACHOCTU M SKCIUTyaTallud O0OpYAOBaHMs MPOU3BOJICTBA KOH-
JUTEPCKUX U3ACIUU.

[TpaBuiia TeXHUYECKOM IKCIUTyaTallMd TEXHOJIOTHYECKOT0 000pyAOBaHUS TpeaycMaTpuBa-
10T o0ecrieueHne HOpMajibHbIX BHEUTHUX YCJIOBUN €ro paboThl (COOTBETCTBHE OMELIEHUS, TEM-
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nepaTyphbl, BIAXHOCTH, YACTOTHI BO3AyXa U Mp.), HAAJEKAIIETO COCTOSIHUS paboyero mecra (co-
JiepKaHue MOAX0J0B K 000pyI0BaHUIO, XpaHEHUE MoTy(padpUKaTOB, MHBEHTAPS B yCTAHOBIICH-
HBIX JJI1 HUX TOMEUIEHUSX), OoJAepKaHiue 000pyI0BaHUS B YMCTOTE, CBOEBPEMEHHYIO U Tpa-
BIWJIBHYIO CMa3Ky IO YCTAHOBJICHHBIM JJISi JAHHOM MAaIIMHBI PEXKHMaM, COONIOJIEHHE TOIYCTH-
MBIX PEKHUMOB PabOTHl MEXaHU3MOB (HArpy3Ku CUIIOBbIE, CKOPOCTHBIE U T.[.), BHIIIOJHEHUE TIpa-
BWJI YIIPABJICHUSI MAIIMHOMN, TIPABUJI MEKPEMOHTHOTO O0CITYKUBAaHUSI, IPElyCMOTPEHHBIX CUCTE-
moit ITIP (mmanoBo-npenynpenuTeasHoro peMonTa). Ham3op 3a TEXHUYECKUM COCTOSIHUEM 000-
PYIOBaHUs Ha 3aBOJIE OCYIIECTBIISET OT/IEN INIABHOTO MEXaHUKA, KOTOPbI HEe TOJIBKO KOHTPOJIU-
PYET yCIIOBUS HKCIUTyaTallli, HO M TOTOBUT TEXHUYECKHE PEKOMEHAINH 110 YIyYIIEHHIO COCTO-
SHUS 000pYy/NOBaHMA, @ TAKXKEe COBMECTHO C MEXaHHUKaMH II€XOB M IPOM3BOJCTBEHHBIMU Ma-
CTepaMU MEePUOJUYECKH MPOBOJUT KOMILJIEKCHYIO IPOBEPKY COCTOSIHHS BCEro mnapka o0opyzo-
BaHM 11eX0B. Paboumii 10oKeH 3HaTh YCTPOWCTBO M B3aUMOJICHCTBUE OCHOBHBIX MEXaHHU3MOB
MAaIIMH, YMETh UX PEryJUpOBaTh, BHIMOIHITh MEIKUNA PEMOHT, TIIATEIbHO YOUPAaTh MalIUHY U
pabouee mecto. OT 3HaHUS M BBHIIOJIHEHUS MPABUII IKCIUTyaTallud 00OPYAOBaHHS OIEpaToOpoM,
MAaIIMHHUCTOM, JIFOOBIM MTPOU3BOJACTBEHHBIM paOOYMM, YIIPABISIONIMM MAIIUHOM, 3aBUCAT COCTO-
sTHAE BBEPEHHOM eMy TEeXHUKHU U COXpaHEHHE €€ HKCIUTyaTallMOHHBIX KauecTB. [IpaBuia skcrry-
aTallK JOJKHBI OBITh XOPOIIO U3BECTHBI MacTepaM IO PEMOHTY, a Tak)Ke MEXaHHKaM, KOTOpbIe
JIOJDKHBI TOHECTH 3Ty MH()OPMAIUIO 10 UCTIOIHUTENEH U 00€CTIeYUTh COOIOACHNE ITUX TPABUII
MIPOU3BOJICTBEHHBIM NEPCOHAIIOM. YXOJ 3a 000pyJIOBaHHMEM HMMEET BakKHEMIlee 3HaueHue s
coxpaHeHHs ero paboTtocnocoOHocTH. [lpu TIIaTeNbHOM yXOA€ MOXKHO YBEIHYUTH CPOK €ro
CITYKOBI 10 ouepeaHoro pemoHTa. [lepen HaganmoM paboThl paboumii 00sS3aH OCMOTPETHh MalllH-
HY, IPOBEPUTH, YHCTO JIU OHA yOpaHa pabodnM, CAAIOLUIUM CMEHY, BKIIOYUTH U MIPOBEPHUTH €€ B
paboyeM COCTOSTHMH, OCMOTPETh MeCTa CMa3Ku Ha rpeaMer ee Hanuuus. [Ipu oOHapykeHuu Ka-
KUX-TH00 TIOBPEXKICHUN UM HEHCIIpaBHOCTEN pabounii, He mpUcTymas K padore, 00s3aH 10710~
JKUTh 0 HUX MacTepy. B mporecce paboTsl HEOOXOAUMO CIICTUTH 32 TEM, YTOOBI pabodyure opraHbl
MaIlHbl ObUTM MCIIPaBHBI. 3a MOJIOMKY, BBI3BAHHYIO HENPABUJIBHOHN dKCIUTyaTaluei, HeCeT OT-
BETCTBEHHOCTh Kak pabounid, Tak U Mactep. Hemp3s oCTaBisATh pabOTAONIyI0 MalIuHy O0e3
npucMoTpa. B Tedenue cMeHbl pabouuil TOMHKEH MPOU3BOIUTH CMa3Ky BCEX MECT, MPEIyCMOT-
PEHHBIX KapTOl CMa3Ku Ui JaHHOW MAIIMHbI, MACJIOM, YKa3aHHBIM B MHCTpYKIMH. [Ipu nentpa-
JM30BaHHOW CMa3Ke HEOOXOAUMO CIEIHTH 3a T€M, YTOObI MACIIIHBIA pe3epByap BCE BpeMsi ObLI
3aMoJIHeH CMa3KOW; MPU UCHOJIb30BaHUU MACIEHOK, MOJAIONINX KOHCUCTEHTHYIO CMa3Ky IyTeM
HOJIBEPTHIBAHUS KPBIIIKH, CIEIyeT CBOEBPEMEHHA 3alIOJIHITh MACJIEHKU U TIOJBEPTHIBATH KPBIIII-
Ky HECKOJIBKO pa3 3a cMeHy. [Ipu 3amonHeHnn mmnpui-MacieHOK KOHCUCTEHTHOM CMa3KoM HYX-
HO MPUMEHATHh WNpuIbl. TpeOoBaHus 0e30MacHOCTH TpyZa MpelyCMaTPUBAIOT TAKOE TEXHUYE-
CKOE COCTOSIHME 00OpYAOBaHHUSA, IPU KOTOPOM HCKIIIOUEHO BO3JEHCTBHE Ha O0OCITY>KHMBAIOIIUN
NIEPCOHA OMACHBIX U BPEIHBIX MIPOU3BOJICTBEHHBIX (PAKTOPOB, NPUBOIAIIMX K TPaBME HIIU
CHIKeHHUI0 paborocniocobHocTH. K 00cmyXuBaHHUI0O 000pYyIOBaHMS JOMYCKAIOTCS JIMIIA, 3HAIO-
M€ TPUHIMI €r0  paboThI U YCTPOMCTBO, IpaBUiIa AKCIUTyaTalluH U 00CITy>KUBa-
HUS, IPOLIEAIINE COOTBETCTBYIOUINI HHCTPYKTAX U, MEIUIIMHCKOE OCBHUIETEILCTBOBAHUE.
[Ipu ycranoBke 000py10OBaHHUS CIEAYET CO3/1aBaTh OINpPEIeIeHHBIE TPOXOAbI U Pa3phIBbI, MPEIy-
CMOTpEHHBIE OTPACJIEBbIMH MPaBUJIAMHU TEXHUKH O€30MacHOCTH U MPOU3BOJCTBEHHOW CaHHTa-
pun. JlomycTHMbIe TPOXOAbI U Pa3pbIBBI — 3TO MUHUMAJIBHBIE PACCTOSIHUS MEXIY 00bEeKTaMH,
U3 KOTOPBIX OJUH MU 00a MPEeACTaBISIOT MOTEHIUANIbHYIO OMACHOCTh TPAaBMUPOBAHUS, €CIIU
YMEHBIIUTH PACCTOSHUE MEXKTy HUMH.

IIpakTH4Yeckas 4acTh.

3anaHue JUisl CTYJEHTOB: U3yYUTh OCHOBHBIE IIPABHJIa TEXHUKU O€30MacCHOCTH U AKCILITyaTa-
M1 000pyNOBaHUS MPOM3BOJCTBA KOHAUTEPCKUX M3AeAuid. KakIbplii CTYACHT JOJDKEH MpUIy-
MaTh 5 BOIIPOCOB MO IpaBWJIaM TEXHUKH O€30MaCHOCTU U IKCILTyaTalluid 000OpyI0BaHUS IPOU3-
BOJICTBA KOHIUTEPCKUX U3EIUI
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3anummuTe Ha3BaHUE PaOOTHI U €€ MEITb.

IIpakTHyeckoe 3ansTHe. Pemenue 3aga4 Ha onpeaeaeHre NPOU3BOAUTEIbHOCTH (BO3MOKHBI 3aHSI-
THA HaA XJ1€003aBOj1E).

Iesib: 3aKkpenuTh MPOUIEHHBIN MaTEPUAIT;, YCIICIITHOS UCIIOJIE30BAHIE PHOOPETEHHBIX YMEHHN B PEaih-
HOM >KU3HU.

CTyleHT 10JI:KeH:
-yMeThb OCYIIECTBISTEH IIPOIIECC OMPEICIICHUS MPOU3BOAUTEILHOCTH TPAHCIIOPTEPOB,

-3HATh: YCTPOWCTBO U IPHUHIIMII JEHCTBUS pacydeTa MPOU3BOIUTEIHFHOCTH TPAHCIIOPTEPOB

Xoa paGoTsI:

1.03HaKOMBTECH C TEOPETHYECKUMH MOJIOKECHUSIMH.
2.BeInonHNUTE 3a/JaHKE TIPETIOIaBaTes.
3.CocTaBbTe OTYET B COOTBETCTBUH C 33/IaHHEM.

TeopeTnueckas 4acTb.

Hcnone3ys nurepatypy 103HAKOMHUTBCS € pacdeTaMy JJisl XpaHEHHUS U TPAHCIOPTHUPOBKU
OCHOBHOT'O M JIOTIOJHUTEIBHOIO ChIpbs. O3HAKOMHUTHCA C pacuyeTaMH IIHEKOBBIX, JIECHTOYHBIX,
LEMHBIX, CKPEOKOBBIX TpaHCHOPTEPOB. BrimoaHuts pacuetsl. Ctpanuna 19 koHTposibHas 3a1a4a
Nel, crpanuna20 koutponbHbie 3aaaunNe2,3.4,8.

IIpakTH4Yeckas 4acTh.

3azmaHue JUIsl CTYIEHTOB: IPOU3BECTH pacdyeT MPOU3BOAUTEIBHOCTH IIIHEKOBBIX, JICHTOYHBIX, EMHBIX,
CKpeOKOBBIX TPAHCTIOPTEPOB.

3anumuTe Ha3BaHUE paOOTHI U €€ IETTb.
JIureparypa

1.IO.A. Kanomun, M.E YepaoB OcHOBBI pacuera 000pyI0BaHUS XJIEOONEKAPHBIX U MaKapoH-
HbIX npeanpustuid.-M.: [enu npunt,2012.-192c.

IIpakTH4yeckoe 3ansaTHe. O3HAKOMJIEHHE C YCTPOMCTBOM M padoToii a3p030JIbTPAHCIOPTHOM yCTa-
HOBKH (3aHsITHe Ha XJ1e003aBoae). M3yuenne npodaeMHBIX CHTyaluid.

Iesib: 3aKpenuTh MPOUICHHBIN MaTEPUAIT, YCIIEIITHOS UCIIOJIE30BAHIE MPHOOPETEHHBIX YMEHHNA B Peaihb-
HOH >KHA3HH.

CTyaeHT 10JIKeH:
- YMeTb HCII0JIb30BaTh B pab0OTE a3p030IbTPAHCIIOPTHYIO YCTAHOBKY JUIS IPHEMa MYKH;
- 3HaTh YCTPOMCTBO M NPUHLMII JEHCTBUS a3PO30JIbTPAHCIIOPTHON YCTAHOBKH.

Xox paboThI:
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1.03HaKOMBTECH C TEOPETUUECKUMH MOJIOKEHUSIMHU.
2.BeInosiHuTe 3a/1aHKe MPErnoaaBaTesl.
3.CocTaBbTE OTUYET B COOTBETCTBUMU C 3aJaHUEM.

Teopernueckas 4acTb
IMHEBMATHUYECKOE TPAHCIIOPTUPOBAHUE

[THeBMaTHueckuii crioco0 TpaHCIIOPTUPOBAHUS (IHEBMOTPAHCIIOPT) ITO3BOJISIET aBTOMATHU3UPOBATH
MIPOU3BOJICTBO CpenHel n OobmIol MOITHOCTH. [IHEBMOTpaHCIOPTUPOBaHWE TPEIOoiIaraeT TPaHCIOP-
THPOBKY CBHIPhSI IIOTOKOM C)KAaTOTro Bo3ayxa. HecMoTps Ha OOMNBINYI0 YHEPTOEMKOCTh, BBICOKHE JKCILTY-
aTalMOHHbBIE XapaKTePUCTUKH ITHEBMOTPAHCIIOPTA CHIMYYHX MAaTEpUaJOB JIETA0T €ro Bce 0ojee BOCcTpe-
OOBaHHBIM Ha IIPOU3BOJICTBAX JIFOOBIX MOITHOCTEH.

Pasznuyaror Ba BHIa THEBMOTPAHCIIOPTA:

TpaHCIIOPT C MOJOXKUTEIHHBIM JIaBieHueM. [IpenMyIecTBeHHO HCIIONB3yeTCsl JIUIsl JIOCTABKU ChIPhsI Ha
paccrostaue ot 10 g0 150 M U3 0/1HO# B HECKOJIBKO TOYEK.

TpaHcnopT ¢ OTpUIATENBHBIM JaBIE€HHEM (BaKyyMHBIN TpaHcmopT). llpeamodrureneH mpu TocTaBKe
CBIPbs U3 HECKOJIBKMX TOYEK B OJHY.

[IpenmMy1iecTBa MHEBMOTPAaHCIOPTHPOBAHHUSA:

I'epMeTUYHOCTB, UTO Aa€T BO3MOXKHOCTH IIEPEMEIIATh CHIPHE IO PA3IUYHBIM IPOCTPAHCTBEHHBIM CXEMaM
Ha OOoJBIITNe PacCTOSHIS BHYTPH IPON3BOJICTBA;

[TosnHOE OTCYTCTBHE MOTEPH MPOLYKTA.
Hckmouenne nonaganus HHOPOIHBIX MPEAMETOB.
OnHOBpeMeHHasl [oJ1aua ChITy4ruX MaTepuaioB co ckianoB XM B TpeGyemMoe Yuciio TOYeK pa3rpy3KH.
[IpoctoTa cOopku 1 0OCITYKUBAHUS YCTAHOBOK.
besonacHOCTE UCTIONB30BAHUS.
OO0111e 1eMEeHTh THEBMOTPAHCIIOPTA!
BenTunsaTop wim koMnpeccop (U1 HarHeTaHus BO3AyXa MM CO3/1aHUsI BaKyyMa).
3arpy304Hblii OyHKep (U1 IPUEMKH MaTepHana).
Marepuajionpoog,.
PoTopHsIit muTaTenps_ (715 KOHTPOIUPYEMOIl TOAaYH ChIPbI B MAaTEpHAIONPOBO/).

Cucrema KOHTPOJIS U yTIPaBIECHUS.

ITHeBMOTpaHCIOPT AJISL TPAHCIIOPTUPOBKU CHIITYYHUX MaTEPUAJIOB.


http://petrocomplex.ru/pnevmotransport/
http://petrocomplex.ru/pnevmotransport/rotornye-pitateli-rvs-rvc.html
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ITHeBMOTpaHCIIOPTHBIE YCTaHOBKH NPENCTABISIIOT CO-
00l KOMIUIEKC yCTPOHCTB, 00ECHEUNBAIOIIUX MEPEMEIICHUE CHITYYHX MaTepHaloB (MBUICBUIHBIX, I1O-
POLIKOOOPA3HBIX, 36PHUCTHIX, U3MENBUYEHHBIX U T.J.) I CHEIHUAIbHBIX TPAHCIOPTHBIX CPEACTB (Karcyl,
KOHTEHHEPOB C ChIpbeM, TOTOBOM MPOAYKIMEN U T.JI.) C MOMOIIBIO CXKATOTO BO3AyXa WIM Pa3psSKEHHOTO
ra3a. [IHeBMOTpaHCIIOPT SIBJISI€TCA OJHUM W3 IPOTPECCUBHBIX CHOCOOOB MEXaHM3ALUMKU U aBTOMAaTH3aLUH
MepeMeLIeHNs HaCBIITHBIX TPY30B. DTOT BUJ TPaHCIOpPTa Hallles MPUMEHEHUE MPaKTUYECKU BO BCEX OT-
paciiaxX HapOJHOTO X034KiCcTBa. [[THEBMOTPaHCIIOPT MIMPOKO MCIIONIB3YIOT Ul MEPEMEIIEHUS CHIITyYnX Ma-
TEPUAJIOB B CBS3U C MX 3HAYUTEIHLHON MPOM3BOAUTEILHOCTHIO U OONBIIMM PanyCcoOM JICHCTBUSI B CAMBIX
CTECHEHHBIX IIPOM3BOJICTBEHHBIX YCIOBHSAX, T. €. UCIIOIB30BAHUEM IUIOIIAAEH, HEIPUTOIHBIX IS APYTUX
CHOCO00B TPAHCHOPTUPOBKH, IKOHOMHUEH MPON3BOACTBEHHOMN IJIOMIAIH, TIOTHBIM OTCYTCTBHEM OCTAaTKOB
U TIOTEPB MEPEMEIAEMOr0 IIPOAYKTa B JINHUAX, BBICOKUMH CAaHUTAPHO-THTHEHHYECKUMH YCIOBHSIMH €TO
TPaHCIIOPTUPOBAHUS; UCKITIOUEHUEM HAPYIIEHUH TEXHOJIOTMUECKUX U TUTHEHNYECKUX PEKUMOB BO3IYIII-
HOH cpenbl B MIPOU3BOACTBEHHBIX MOMEIICHUAX B CBA3H C OTCYTCTBHEM IBIICHHS; JETKOCTBIO MOHTAXKA,
COKpalleHHeM paboyero mepcoHaia U yHIpOIeHHEM O0CITyKUBaHHS; THOKOCTBIO B SKCILTyaTallid U BO3-
MO>KHOCTBIO TTOJIHOM aBTOMAaTH3aLMN yIIpaBiIeHus. [Ipy Benmn4rHe rpaHys NepeMeraeMoro Marepuana 10
10 MM THEBMOTPAHCIOPT MO CPABHEHUIO C IPYTMMHU TPAHCIOPTHBIMU CHCTEMaMHU MOYTH BO BCEX CITydasx
npennoututensHee. K HenocTatkaM, KOTOpbIe HMEET IMTHEBMOTPAHCIIOPT, OTHOCAT CPABHHUTEIBHO BBICO-
KM yJIeNbHBIN pacxo 3JIEKTPOIHEPTHH Ha €IUHUIYy MacChl TPAHCIIOPTUPYEMOIO MPOAYKTA, CIOKHOCTh
W3rOTOBJICHUS M SKCIUTyaTaluy 000pyAOBaHUS AJISl OYUCTKU TPAHCIOPTUPYIOILETO U OTPabOTaHHOTO BO3-
JyXa, 3HaYUTEIbHBIN N3HOC MaTepUAIONPOBOJIOB U U3MEIbUEHNE TPaHCTIOpTUpyeMoro npoaykra. OxHa-
KO IpaBUIIBHBIA BBIOOp crocoba M 000pyAOBaHMA Ul ITHEBMOTPAHCIIOPTUPOBAHUS JAHHOTO MPOAYKTa
MI03BOJIAET YACTHUYHO WJIM TOJHOCTBIO MX YCTpaHUTh. OCHOBHBIMH IMapaMeTpaMi, XapaKTepU3yIOILUMHU
[THEBMOTPAHCIIOPTHYIO CUCTEMY, SIBJIIIOTCS IPON3BOAUTEIBHOCTD 110 TBEPIOH (hase, AJIMHA TPACCHI U BbI-
coTa TMOoAbEMa, KOHIEHTpAIHs TPAHCHOPTUPYEMOTO MaTepualla, MacCOBBIM KOX(QQHIMEHT B3BecH, Be-
JMYMHA M30BITOYHOIO JABJIEHUs B Hayajle TPAacchl (U YCTAHOBOK HArHETAIOIIEro NEHCTBUS) M OCTa-
TOYHOTO JIaBJeHUs (pa3peKeHns1) B KOHIIE Tpacchl (sl yCTaHOBOK BcachIBarouiero neictaust). I1o croco-
Oy co3maHMs BO3IYLIHOTO IOTOKA M YCJIOBHSM JIBIKEHHUSI €r0 B TPyOOIPOBOAE BMECTE C MAaTEPHUAIOM
MTHEBMOTPAHCIIOPTHBIC YCTAHOBKU IMOJPAa3esIOTCS Ha BCACHIBAIOIIME, HATHETAIONINE HKOMOWHUPOBAH-
HBIE (BCAaCHIBAIOIIC-HATHETAIOIIIHC ).

. Marepmanonposog;
L] socnoH-pasT pys HT &ML,
. Ul nrosonnoi 3 418 op,
. Umxnom-pasrpyeeTens,
. Sabopri Ha ribrom pyxase.

T 1. Bosgwogyeea,
2
3

Puc 3.BcackiBaromast THEBMOTPAHCIIOPTHAS] YCTAaHOBKA.


http://www.megatechnika.ru/
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Puc.5. KomOuHnpoBanHasi THEeBMOTPAHCIIOPTHAS YCTaHOBKA.

B 3aBucuMOCTH OT pa3psKeHHUSI B KOHLIE TPAHCIIOPTHOM CHCTEMBI BCACBIBAIOIIME YCTAHOBKHM TOApa3e-
JSIOT HAa YCTAHOBKHU C HU3KUM OcTaTouHbIM AasieHueM (10 0,01 MIla), cpenaum (mo 0,03 Mlla) u BBI-
cokuM (o 0,09 MIla). OgHako MpaKTHYECKH BCACHIBAIOIINE YCTAHOBKH pabOTAIOT MPU OCTATOYHOM JIaB-
aeHun He npessimaromeM 0,05 MIla. IloBblnieHHE OCTATOYHOTO JABJICHUS YMEHBIIAET IUIOTHOCTH BO3-
IOYLIHOTO TIOTOKA, CHIDKAET €0 HEeCYIYI0 CIIOCOOHOCTh U YBEIMYMBACT Pacxoll Bo3ayxa. OTHOCHTEIBHO
0O0JBIIMX 3HAYEHUH MaccoBOT0 K0d3(duimenHTa B3BeCH m BO BCACHIBAIONINX YCTAHOBKAX MOXHO OCTUYb
TOJIBKO ITPU OYCHb Majiou MOPOTSKCHHOCTH TPAHCIIOPTHUPOBAHMSA, IIO3TOMY JIA NEPEMCUICHHA MaTCpHraia
IIOTOKOM CpeAHEW W BHICOKOM KOHIIEHTpPAIlMM Ha 3HAYUTEIBHBIE PACCTOSIHUA HEOOXOIMMO MPHUMEHSTh
TOJIbKO HarHeTaromune yCTaHOBKHU. HarHeTannme YCTAaHOBKH PAa3jinvdaroT MO BCJIIMYMHE NAaBJICHUA B Ha4da-
Jie TPAHCIIOPTHOM CeTH: ycTaHOBKM HHU3Koro masneHus (mo 0,11 MIla), ycranoBku cpemnero (mo 0,2
MlIla) u Beicokoro (no 0,9 Mlla) naBnenus. TpeOyemMoe HauanbHOE JaBICHHE B HArHETAIOLIMX yCTaHOB-
Kax WM pa3pspkeHHe B YCTAHOBKAaX BCACHIBAIOIIETO THITA 3aBUCAT OT PACUETHOTO 3HAYEHUS MOTEPH JIaB-
JICHUS B TTHEBMOTPAHCIIOPTHOH YCTaHOBKE, KOTOPHIE B CBOIO OYEpeb ONPEACISIIOTCS KOHLEHTpauuei
TBEpHOH (a3sl B a’dpOCMECH, NaTbHOCTHIO TPAHCIIOPTUPOBAHUS, MPOU3BOIUTENHFHOCTEIO YCTAHOBKU U
MPUHIUIIOM pabOThl MHEBMOCHCTEMBI (a3pPOrpaBUTALMOHHBIN CIIOCO0 TPAHCIIOPTHPOBAHHS WM CIIOCO0
IepeMenIeHns OTACIbHBIX YaCTHII B TIOTOKE BO3yxa). HarHerarenpHbIe yCTAHOBKH YO0OHBI TOTAA, KOT/IA
Marepual U3 OJHOIO MYHKTAa NEPEMCIIACTCA B HECKOJIbKO IMTPUCMHBIX ITYHKTOB. BC&CLIBaIOH_II/IC YCTaHOB-
KU yIOOHBI TeM, 4TO OHH paboTaroT 0e3 MBUIEBBIACTICHHSI U CIOCOOHBI 3a0MpaTh CHITyYHi MaTepua u3
HECKOJBKHMX IMYHKTOB W TepellaBaTh €ro B eIUHbII COOPHUK-HAKOMHUTENb. B HUX UCIONB3yeTCsl BaKyyM
(40-90 xIIa). BcachiBaromye HarHeTaTeIbHBIE YCTAHOBKHA COYETAIOT OCHOBHBIE IPEUMYIIIECTBA HarHETa-
TEJILHBIX U BCACHIBAIOLINX YCTAHOBOK. B HUX MCHONB3YIOTCS 3a00pHBIE yCTPOICTBA BCACHIBAIOLIETO THIIA,
pabotaromue 0e3 MBUIEBBIACTICHHS, a B HanbOoiee MPOTsHKEHHOM TPYOOIIPOBOIe MaTeprall TEPEHOCHTCS
noa AaBJICHUEM IPU AOBOJIBHO BBICOKHMX KOHUCHTpALUAX. B HC6OHI)HII/IX YCTaHOBKax 066 BETBU (BC&CLI-
BaOIasl W HAaTHETAIoIIas) MOTYT paboTaTb OT OJHOW BO3AYyXOAYyBHOW MamuHBL Kaxkmas mHEBMOT-
paHCIIOpTHAasA YCTaHOBKA BKJIIOYACT B CG6SI CJICOYIOINE OCHOBHBIC Y3JIbl: ITUTATCIIb - YCTpOﬁCTBO JJIA4 BBO-
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Ja Mar€puajia Win adpoCcMECu B Tp}/6OHp0BOlIBI, CHUCTEMbI BO3QYyXOIIPOBOJOB M MAaTCPUAJIONPOBOOOB,
Pasrpy3uTeiiu € (1)I/IJ'IBTpOM I BO31yXa, BO3AYXOAYBHYIO MAllIMHY U MPUCMHUK MaTCpUaia.

[Murtatenu. KoHCTpyKIuu nmuTatenaeil HarHeTaroMX M BCAChIBAIOIIMX IMHEBMATHUYECKUX YCTaHOBOK pas-
JIMYHBI, TaK )K€ KaK Pa3IM4yHbI CIIOCOOBI M IPUHLIUIIBI CO3AaHUS BO3AYIIHOIO IOTOKA B TAKMX YCTaHOBKAX.
[MuTarens BcachiBaromiedl yCTAaHOBKYM BBINMOMHSET (PYHKIMIO 3arpy304HOTO YCTPOMCTBA AJIsl OJadl Mare-
pHana B JBIKYIIYIOCS CTPYIO BO3IyXa, a MMUTATellb HATHETAIOWEH yCTAaHOBKU NpEAHAa3HAYECH Ul CO3/a-
HUS adpOCMECH HaJJIeKallell KOHIEHTpaluy. 3arpy30uHble YCTPOHCTBA JUIsl BCACHIBAIOIIMX YCTaHOBOK
JIEJIATCS HA [IB€ TPYMIBI: BCACBIBAIOIINE COIUIA M MUTATEIN TPOMHMKH. [IMTaTenn HarHeTaromuX ITHEB-
MOTpPaHCIIOPTHBIX YCTAaHOBOK UMEIOT Oo0Jiee pa3sHOOOpa3Hble KOHCTPYKLUMH. DKEKTOPHbIE, PyKaBHBIEC -
TaTelH, UTF030BbIE M IaXTHBIE 3aTBOPHI IPUMEHSIOT B YCTAHOBKaX HU3KOTO JABICHHMS; IUIIO30BBIC IH-
TaTeNll - B yCTAHOBKAX CPEIHEro JaBJIEHUs, KaMepHbIe THEBMOHACOCH M BUHTOBBIE (IITHEKOBBIE) MHTA-
TEIH - B YCTAHOBKAX BBICOKOTO JaBICHMs. BHHTOBBIE MHUTATENN HCIONB3YIOTCA TAaK K€ B YCTAaHOBKAX
cpeaHero AaBiieHus. Pasrpy3ouHble ycTpoHCTBa. OTH YCTPONCTBa MpeaHa3HAuYEHBl JJI BBIACICHHUS Ma-
TepHaja ! MbIIN U3 THEBMOIOTOKA W HAIIPABIICHHS €r0 I JAbHEHIIEro TpaHCIIOPTUPOBAHNUS WIIH TIEpe-
paboTku. B cBsA3M ¢ TeMm, YTO BO BCACHIBAIOIIMX YCTAHOBKAaX pasrpy304HOE YCTPONCTBO HAXOAUTCA IMOJ
pa3psLKEHUEM, 3aTBOPHI U KJIAIaHbl K HEMY AOJDKHBI ObITh FepMETHYHBIMU. B HarHeTamommx ycraHOBKax
0c000ii repMeTH3aluK Pa3rpy304YHBIX YCTPOHCTB HE TPeOyeTcs, B CHCTEMaxX BBICOKOHAIOPHOI'O TPaHC-
[IOPTUPOBAHUSI MaTEPHAIOB, OCOOCHHO IPU TPAHCIOPTUPOBAHUHU CIUIOIIHBIM IIOTOKOM, € PacXoi BO3-
IyXxa BeChbMa HE3HAUUTEJICH NpHU MoAade MaTepuajia B OyHKEphl (CHIOCH) OOJBIIOH €MKOCTH pasrpy3u-
TEJIN MOTYT OTCYTCTBOBAaTh: YAAJCHUE BO3yXa MPOM3BOAMUTCS uepe3 (GuiIbTpoBajibHble OKHA. Marepua-
nonpoBoabl. HanexxHocTs 1 9 (EKTUBHOCTH Pa0OTHl THEBMOTPAHCIIOPTHOW YCTAHOBKH B 3HAUUTEIILHOM
Mepe 3aBHCUT OT IPAaBMIIBHOIO BBIOOPA MaTepuaslonpoBooB. IlepBocTeneHHyI0 pojib UrpaeT Marepuall,
U3 KOTOPOTO OHU HU3TOTOBJICHBI, UX JUAMETP, KAUECTBO BBINOJIHEHUS COCAVHEHMSI MEXAY OTICIIBHBIMU
ydacTKaMu TpyOOIpOBOAOB U T.I. MaTepuanonpoBOAbl JOKHBI ObITh T€PMETHYHBI, H3HOCOYCTONYUBHI,
UMETh 110 BO3MOXKHOCTH MAaKCUMAaJbHO TIAAKyl0 BHYTPEHHIOIO MOBEPXHOCThH JUIsl 00ECreYeHUs] MUHU-
MaJbHOTO CONPOTUBIICHMS IBIKCHHIO a’pocMecu. Kak mokazana skciryaTanuss ITHEBMOCHUCTEM, Hapy-
HICHUIO HOPMAaJBHOTO PEXUMa, BOSHUKHOBEHHIO BUXpel U 00pa30BaHMIO 3aBaJIOB B TpyOax crocoOCTBY-
10T Je(EeKThl B MECTaX COCIMHEHHsI MaTepual IIPOBOJIOB - CMELICHUSI KPOMOK TpyO B MecTax CThIKa, He-
IUIOTHOCTH JINOO HAIUIBIBEI HA BHYTPEHHEH CTOpOHE. B MHEBMOTPaHCIIOPTHBIX YCTaHOBKAaxX HU3KOTO J1aB-
JICHWs] MaTepUa MPOBOJBI, KaK M BO3IYXOBOJABI CHCTEM ACHUPALNHU, H3TOTABINBAIOT U3 TOHKOJINCTOBON
YepHOH, OLMHKOBAaHHOM M HEP)KABCIOILIEH CTalld U AIOpalisi WM U3 TOHKOCTEHHBIX TPyO; B yCTaHOBKax
CPEIHEro M BBICOKOTO AABJIEHHS MCIOJIb3YIOT B OCHOBHOM OCTaJIbHBbIE OecLIOBHBIE TPYyObl. B03MOXKHO
[IPUMEHEHUE MaTepuall IPOBOAOB U3 BUHUILIACTA U IOJMATUIIEHA, OPraHUYECKOIr0 U HEOPTaHUYECKOIO
CTEKJIa, HO HAaJ0 MMETh B BUAY, YTO HCIIOJIb30BAaHUE HEMETAJUIMYECKUX MAaTEpUAJIOB BIEUYET 3a COOOM
KOHCTPYKTHBHOE YCJIIOKHEHUE CUCTEMBI B LIEJIOM: IIPU NIEPEMEIICHUH 110 HUM a’POCMECU BO3HUKAIOT 3HA-
YUTENbHBIC 110 BEJIMUYMHE 3JICKTPUUECKHUE 3apsAlbl, U IOITOMY TpeOyeTcs crienuaibHas CI0KHas cUcTeMa
3a3¢MIICHUS.

BoznyxonyBHble MamuHbL. B MHEBMOTPaHCHIOPTHBIX YCTAaHOBKAX MPUMEHSIOT Pa3sHOOOpa3HbIE BO3TYXO-
IOYBHBIE MAIIMHBI - OT HEHTPOOEKHBIX BEHTHIISITOPOB IO IABYXCTYHNEHUYATHIX MOPIIHEBBIX KOMIIPECCOPOB.
Br16op TOro mnmM MHOTO THNA BO3AYXOAYBHOM MAIIMHBI 3aBUCHUT OT KOJMYECTBA TPAHCIIOPTUPYIOIIETO U
TpeOyeMOoro 1o ruipaBIMdecKOMy pacuyeTy AaBJICHUS:

IUIsL BCACHIBAIOIINX YCTaHOBOK 1I€JI€CO00pa3HO MPUMEHSTH:
C HU3KHM BaKyyMOM - IIEHTPOOEKHBIE BEHTHUIISITOPEI;
CO CPEIHUM BaKyyMOM - BO3JIyXOJIyBKH;

C BBICOKHM - BOOOKOJIBIEBEIC BAKYYyM-HACOCHI,
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JJId HarHETAIOMIUX YCTaHOBOK CJIIEAYET YCTaHABJIMBATh!:

C HU3KHWM JaBJICHHUCM - HCHTpO66)KHI>IC BCHTHUJIATOPHI NI BO3AYXOAYBKU;
CO CpCAHNM HABJICHUEM - BO3AYXOAYBKU UK BaAKYYM-HACOCBI;

C BBICOKHM JAaBJICHUCM — KOMIIPECCOPHIL.

OKOHYATEeNbHO TUI M CEPUI0 BO3AYXOILYyBHOM MaIIMHBI BEIOUPAIOT, COMOCTABIISIA paboune XapaKTepUCTH-
KM OTHUX MAllMH C XapaKTEepPUCTHUKaMH CETH IPU ONTUMAIBHBIX AJISA 3TOH TPAaHCIIOPTHOM CHCTEMBI Iapa-
MeTpax paboThl MalIMHBL. Paboure xapakTepUCTUKH BO3ILyXOJYBHBIX MAalIHH MPUBOMASATCS B CIIEIUAIb-
HBIX KaTaJorax CEpUiHO BBIITyCKAaEMOr'0 BO3LyXOLyBHOIO 000OPYIOBaHHUS.

O6H_II/IG 3aavy IMPOCKTUPOBAHUA U pacd€Ta CUCTCM ITHCBMATUYCCKOTI'O TPAHCIIOPTAa
I/ICXO,I[HBIMI/I AAaHHBIMU IS TPOCKTUPOBAHUS U pacuCTa ABJISIFOTCA:
XUMUKO-MEXaHNYICCKaA U a3pOJUHAMHNYCCKAA XapaKTCPUCTUKU TPAHCIIOPTUPYCMOI'O MaTCPpUJIa,

TEXHOJOTHYeCKHe TpeOOBaHMSI K TPOJNYKTy Ha KOHEYHOM YYacTKE TPaHCIIOpTa, TOBAPHBIA BUA, IO-
IIyCKaeMasl CTENEHb U3MEIIbYCHUS U T.11.;

TEXHOJOTHYECKHE TPEOOBAHUS K PEKHUMY TPAHCIIOPTHPOBAHUS: HEMPEPHIBHOCTh MM MEPUOTHYHOCTD
10/1a41 MaTepHaa;

YCIIOBUS 3arpy3Kd MaTepuana B IHTATe]Ibh YCTAHOBKH W3 CTAIMOHAPHOTO (CHIIOC) WM TEpPEJBHKHOM
(Baron, cymHO, pe3epByap Ha aBTONPHIIEIIC) EMKOCTH WM Yepe3 CICLHUANbHBIN 03aTOp C KOHTPOJEM
00BeMa MM MacChl MaTeprala;

Tpe6yeMa;1 MPpOU3BOAUTCIIBHOCTD YCTAHOBKH U MCECTO 3arpy3Kd U BblJa4W MaTepuajia,

PacueTHyl0 mpoM3BOAMTENFHOCTS MPUHUMAIOT OOBIYHO OOJIBIIE TOW, KOTOpas 0O0YyCIIOBJIEHA 3aaHHEM,
TaK KaK yYUTHIBAETCS TIEPCIIEKTUBHI YBEIWYSHHUS MOIIIHOCTH U aBapHiHbIE ciTydau (BBOIUTCS K03(duim-
enr 1,1 - 1,2), a Taxke HEPaBHOMEPHOCTH Ipoliecca NepEeMELICHUs] MaTepuiia 0 BpEMEHHU 10 HHTCHCHUB-
HOCTH (B 3aBUCHMOCTH OT WHTEHCHUBHOCTH TEXHOJIOTHYECKOTO MPOIIECcca M MECTHBIX yCIOBHHA KO3 duIu-
eHT coctasnser 1,05 - 1,3. [Ipu oTcyTcTBHU ClENMANbHBIX 3JaHUM 110 3TUM BOMPOCaM pacueTHasi Ipous3-
BOJIUTENBHOCTH YCTAHOBKH MOXET OBITh TIPUHSATA C OPUEHTHPOBOYHBIM K03 purimenTom 1,5.

DKEKTOp MpenHa3HAYEH /IS MEePEeKauKH ChIITyYHNX MAaTepPHaJiOB B CHCTEMaX ITHEBMOTPAHCIOPTA, C TIOMO-
IIBIO CKATOT'O BO3/IyXa WJIU APYTrOTr0 MHEPTHOTO Tasa.

LinknoH-ocagutens

Typ6oso3ayxonyska

3arpy30uHbii

GyHke
Bo3aywHbiii YHKED MpremHbIn

dunsTp # byHKep
é | IxexTop |

El 1 Marepwuanonposog

Puc.6. Cxema nHeBMOTpaHCHOPTA.

HpaKTl/l‘leCKaﬂ 4acCThb.
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3amanue JUIs CTYyIEHTOB: M3YYHTh YCTPOWCTBA M MPHUHIMI JACHCTBUS TMHEBMOTpaHcmopra. Kaxk-
JIBII CTYZEHT AOJDKEH MPUAYMaTh 5 BOIIPOCOB M0 MAIIMHHO-aNNapaTypHO MHEBMOTPAHCIIOPTA.

3anuimTe Ha3BaHUE PadOThI U €€ LEIb.

IIpakTHyeckoe 3ansiTue. O3HaKOMJIEHHE C YCTPOHCTBOM, PesKUMOM PadoThl M NPaBUJIaMH 00CJTy-
JKMBAHMSA HACOCOB Pa3JINYHBIX KOHCTPYKIMIi (3aHATHE HA MPeNPHUSTHH).

Lesn: 3akpenuTh NPOWACHHBIA MaTepuall; YCIEIIHOE NCTI0Nb30BaHHE IPHOOPETEHHBIX YMEHUH B pealib-

HOH >KHA3HH.

CTyaeHT 10JKeH:
-yMeThb OCYILIECTBIATH MPOIECC IKCIUTyaTallui HACOCOB Pa3IMYHBIX KOHCTPYKIIUI;

-3HATh YCTPOUCTBO , PEKXHUMBI PaOOTHI, MpaBuiia 00CITYKUBAaHHUS HACOCOB PA3IMYHBIX KOHCTPYKIIHH.

Xox pabdoThI:

1.O3HaKOMBTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BbINOTHUTE 3aJaHUE MTPETo1aBaTesl.
3.CocTaBbTe OTUET B COOTBETCTBUH C 3aJaHUCM.

TeopeTnueckas 4acThb.

PaznmuuHOe HacocHOe 00OpyIOBaHWE, CYIIECTBYIONIEE B HAllle BPEMs, IOMOTAET perraTh MHOXKECTBO
3a1a4d 1 mpoOJieM, BOSHUKAIOMIMX B PA3IMUHbIX cepax Ku3HU. DPPEKTHBHO U O€30MacHO AJIsl OKpYKa-
foIel cpezibl HACOCHI MEPEKAYNBAIOT JIFO0BIE KHUIKOCTH — TOPSYXE U XOJOAHbBIE, YUCTHIE U C 3arpsS3HEHU-
sIMU oOecrieunBasi KOM(pOPTHBIE YCIOBHS AJIS KU3HH YEJIOBEKY Pa3lesInTh Ha: OBITOBBIE M MPOMBIIIJICH-
Hble. OCHOBHBIMH pab0odMMH XapaKTepUCTHKAMH HACOCOB SIBISIETCS: Hanop (yAeTnbHas MeXaHHdYecKas
pabota, mepenaBaemas HACOCOM IMEPEKAUYNBAEMON KHUAKOCTU) U pacxod (KOIUYECTBO KUIKOCTH, IMepe-
MelaeMoe 3a equHuIy BpeMeHH ). [IpuHinn paboTs! IeHTpoOeKHOTO Hacoca moka3aH Ha (Puc.).

=
7
1%

<\

1. BeachIBalolmit naTpydoK Hacoca. S. HanpagneHHe ABICKeHHA

2. HanopHeIi matpy6ok Hacoca. IKHAKOCTH B padoeit

3. Pabo4ee Koreco Hacoca. KaMepe Hacoca,

4. Bar. 6. HaripagJieHHe BpaleHHs
BATA.

Puc.7. Cxema paboTHI IIEHTPOOEIKHOTO HAacoca

Pabouee kxomeco (ITo3. 3) — sBiIAETCS OCHOBHBIM pabOYMM 3JIEMEHTOM Hacoca. Komeco HacaxkeHO Ha
Bai ([To3. 4). OHO mpeoOpasyeT BpallaTeIbHYI0 YDHEPTUIO, OT ACHHXPOHHOTO ABHUTATENs, B SHEPTHIO MPO-
TOKa kuaKocT. [Ipu BpamieHnn KpbUIbuaTky (HampasieHue BpamieHus Bajia [103. 6) KuaKocTs, KOTopas
B HEW HaXOAMTCA, TOXKE BPAILlAeTCsl M HA Hee AeHCTBYeT LeHTpoOeKHas Cuila. DTa CHUIa 3aCTaBIIseT KHI-
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KocTh nepeasuraThes (1103. 5) oT meHTpanpHON YacTH KpbUTRYATKH K ero nepudepun. B pesymnprare 3T0-
ro NMepeMelIeHNs B IIEHTPAJIbHONW YacTH KPBUIBYATKH CO3JAETCS paspexeHue. JTO pa3psiKeHHE CO3/1aeT
3¢ ekt BcachlBaHHA KUAKOCTH IEHTPAIBHBIM OTBEPCTHEM pabodyero Kojieca HETMOCPEACTBEHHO uepe3
BcachIBaromuil marpyook Hacoca (I1o3. 1). BeIOpoc XKuAKOCTH MPOUCXOIUT B HATOPHBIN NaTpyOOK Haco-
ca (IToz. 2). IIpu cobmomeHNN YCIOBHI DKCILTyaTalli M3JI0KEHHBIX B PYKOBOJCTBAX, IMACIIOPTaX WA
MHCTPYKIHMSIX MOXKHO M30€XaTh IMOJIOMOK B MPOIIECCE €ro MCHONb30BaHus. Kak pa3nuuHbl yciIoBuUs dKC-
TUTyaTallud HAacOCOB, TaK W Pa3jMYHBl BO3HHMKAIOIIME B MpOIlECcCe IKCIUTyaTallud HeWcIpaBHOCTH. [laTh
Kakne-1100 KOHKPETHBIE PEKOMEHIAINH JJIsl YCTPAHEHHUS M BBISIBIICHHSI BCIKOTO pOJa HEUCTIPABHOCTEH U
MOBpEXIEHUI O4eHb TpyAHO. OUYeHb PeaKo MPUYMHBI BO3HUKIIUX HEHUCTPABHOCTEH HAXOAWTCS HETo-
cpeacTBeHHO B Hacoce. [loaTomy Hacoc cienyeT pa3dupars UL TOTAa, KOTAa ApyTrHe MEphl HE IPUBEIH
K YCTpaHEHHIO HEHCIIPaBHOCTH. MBI paCCMOTPHM OCHOBHBIE MEPHI M YCIIOBUS, KOTOPbIE HAJI0 COOII0IaTh
B TIpOLIECCe HKCILTyaTallud HACOCHOTO 000pyI0BaHusI.

O0cay:KknBaHNe HEeHTPOOEKHBIX HACOCOB

Cpenu GonbIIMHCTBA MOTpeOUTENCH OBITYET MHEHHUE, YTO HACOCHOMY 000pYyI0BaHUIO HE TpeOyeTcs Tex-
HHUYeCKoe 00ciTy)KuBaHue U peMoHT. Ha camom nene 3to He Tak. HacocaM, Kak ¥ JT00bIM, IPYTUM TEXHU-
YECKH CIJIOKHBIM U3/ICTHAM, HEOOXOAUMO MPOBOIMUTH MEPUOANICCKOE TEXHUUECKOE 00CTyKUBaHHE. Y HHU-
BEpCAIIBHBIX PETJIAMEHTOB Ha 00CITyKHBaHHE IIEHTPOOCKHBIX HACOCOB HET, KAK U HET JBYX OJMHAKOBBIX
TUAPABIIMYCCKUX CUCTEM, I'’IC MPUMEHACTCA HACOC. HepI/IOIlI/I‘IHOCTB, C KOTOpOﬁ HY>XXHO IPOBOAUTH TCX-
HHUYECKOe OOCIy)KHUBaHHE, 3aBUCUT OT MHOKecTBa (hakTopoB. Cpean HHX WHTEHCHBHOCTH HCIOJIB30Ba-
HHSI, TUI TIEPEKaYnBACMON JKHIKOCTH M €€ XapaKTepHCTHKU (BA3KOCTh, )KECTKOCTh, TEMIEpaTypa, Ha-
nanuue abpa3UBHBIX YACTHIL U T. [1.), XapAaKTEPUCTHKA MHUTAIOIIETO HANPSUKSHUS, YCIOBHS MOHTaXa, YCIo-
BUA OKCILTyaTaluu. 9ToT MEPEUYCHb MOKHO AOIOJHUTH YCIOBUEM U JJIUTCIBHOCTBIO XpaHCHUA U YCII0-
BHEM OKpYy»XKarolei cpensl. UeM ycrnoBus paboThl Hacoca TSDKENee, TeM MEHbIIE HHTEPBAJbl BPEMEHH
MEXy MPOBEICHHEM TEXHUUYECKOTro o0cmyxuBaHusi. CBOCBPEMEHHOE TEXHUYECKOE 00CITy)KUBAaHUE, a B
cliydae HeOOXOJMMOCTH PEMOHT M 3aMeHa JeTalell 0OTpabOoTaBIINX CBOM Pecypc 0OECIeUHT ATUTEIbHbIH
CPOK CITy’KObI HACOCHOMY 000pPYIOBAaHHIO U MO3BOJHUT MPEAOTBPATUTH MPEKICBPEMEHHBII BBIXO/] €0 M3
CTpOSL.

PeMOHT HeHTPOOEKHBIX HACOCOB

Ha uTto HeoOxoauMo obpamate BHUIMaHUE [P NPOBEACHUN TEXHUYECKOTO O0CITYKUBAaHHUSA U PEMOHTA
LEHTPOOEKHBIX HacocoB. OUYEeHb YacTO MOJOMKH HACOCOB MIPOMCXOAST M3-3a HETOAI0K WIN HapyIIEHUH
NpaBWJI MOHTaXa, DIEKTPHUYECKOTO MOJKITIOYSHUSI U YCIIOBHI KCIuTyaTanuu. PaccMoTpuM Hanbolee ya-
CTBIE CITy4au 3TUX HapyIICHUN.

3ay:keHHOe ceyeHHe BcachIBaWUIero Tpyoonposoaa. s IuTeNbHOR U HAAEKHON SKCILTyaTalluu
HACOCHOTO 000pYI0BaHMSI HEOOXOAMMO YTOOBI IMAMETP BCACHIBAIOIETO TPYOOIPOBOJA COOTBETCTBOBA
IUaMeTpy BcachlBaroliero narpyoka Hacoca. [Ipu riryOune BcacsiBaHus 6ojiee 5 METPOB IMAMETP BCACHI-
BAIOIIEr0 TPyOONpOBOAA OKEH OBITh Ha OJUH TUIIOpa3Mep OoJblle YeM AMaMeTp BCACBIBAIOLIETO Ia-
TpyOka Hacoca. Taxke Hamo oOpamaTh BHUMaHHE Ha KOJMYECTBO IIOBOPOTOB U JUIMHY BCACHIBAIOLIETO
TpyOonpoBosa. Yem MeHbIIe HOBOPOTOB M KOpoUe TPyOOIPOBOJ, TEM BBIIIE BCACHIBAIOIIAS CIIOCOOHOCTh
HeHTpoOexHOro Hacoca. [Ipu 3aykeHnn WM Ipu 3aCOPEHUH BCACBIBAIOIIET0 TPYOOIPOBOAa TPOUCXOJUT
CHMKEHUE HaIlopa Hacoca.

HenouHoe 3anoyiHeHue Hacoca. HermonHoe 3amojiHeHre Hacoca OOBIYHO MPOSIBIISETCS NPU MEPBOM
MyCKEe WJIH MOCJIe JEMOHTaKa ¥ IIOBTOPHOTO MOHTaXa IIEHTPOOE)KHOTO Hacoca. [locie BKIIFOUEHUs, HacoC
00 TUIOXO TIOJIAeT, MO0 COBCEM HE TOJMAET JKUIKOCTh. HeoOXOaMMO OTKIIOYHTH HACOC W TTOBTOPHO
3aIIOJIHATH HACOCHYIO YacTh U BCACHIBAIOLINH TPAKT IMEPEKAYNBAEMON KUJKOCTHIO, JIO MIOJTHOTO YaJIeHUS
13 CUCTEMBI BO31IyXa.



25

HensioTHoCTH BO BcachbIBawuieM Tpakre. HemmoTHocTn Bo BpeMst paOOTHI 1IEeHTPOOEKHOTO Hacoca
NPOSIBIISIIOTCS B BHJIE OOJBIIOTO KOJIMYECTBA BO3LyXa B HAITOPHOM TpyOompoBoe (rmoacoc Bozayxa). Ilo-
CJIe OCTAaHOBKH HACOCAa YacTh KHUAKOCTH M3 BCACHIBAIOIIETO TPAaKTa MOXKET BhITeub. Ecin B cucteme ycra-
HOBJICHA aBTOMATUYECKasi HACOCHAs! CTAHIIH, TO YacThle BKIFOUEHUS CTAHIMK 0e3 Hanu4yus pazdopa Bo-
Il CBUETETBCTBYET O HAIMYMH HEIIOTHOCTEH MM yTe4deK BO BcachiBaromieM Tpakte. Ecimu 310 Hacoc
0e3 aBTOMAaTHKH, TO MPH CJIEAYIOIIEM 3allycKe OH He CMOXET I0AaBaTh KHUIKOCTh. HeroTHocTH HE0O-
XOJIUMO HAWTH U YCTPAHUTb.

He ucnpaBeHn o0paTHblii Ki1anan. B ciydae, korna mox oOpaTHBIH KilanaH MoMagaoT MOCTOPOHHKE
MPEeIMETHI, MyCOp WJIHU Tpsi3b, TO KIIAMaH MOJHOCTHIO HE 3aKphIBaeTcs. M3 BCachIBalOMIETO TPAaKTa MPOUC-
XOIUT yTeuka *)XuIkocTH. Hacoc mpu BKITtoYeHnn B paboTy He OyAeT mojaBaTh BOAy B cucteMy. HeoO-
XOAUMO NPOMBITH WX NOYUCTUTH 06paTHI)II\/'I KJ1ariaH I10ocCJI€ AEMOHTaKa €10 U3 CUCTCMHBI.

3acopenne ¢uabTpa. Ha BcaceBaromem TpyOONpoBOJe, Kak TPaBHIO, MOHTHUPYETCS OOpaTHBIH
KIanaH ¢ ceto4ykoil. CeToyka mpeaHa3sHa4YeHa Ul 3aIlUTHI OT MONAJAaHHs B HACOC PA3IMYHBIX MEITKHX
NpeAMETOB, HACEKOMBIX, JINCThEB M T. A. Ecnmu cerouka 3acopsieTcsi, TO YMEHbBIIAETCS BCachIBaroIIas
CIIocOOHOCTh Hacoca M3-3a YBEJIMUeHHUs1 conpoTuBieHus. Hacoc Oyner paboTaTh cO CHIDKEHHBIM HAIO-
pom. Heo6xoanMo 1eMOHTHPOBATEH CETKY IPOMBITh U ITIOUYUCTHUTH €€.

IIpeBbimienne gomycTUMON rIyOMHBI BcachbiBaHUsl. B ciiyyae mpeBBIIEHUS TOMMYCTHMOM TITyOWHBI
BCACBIBAHUS ITPOUCXOJUT KAK MAKCHUMYM DPa3pblB LIEJIOCTHOCTU MOTOKA WM KAK MUHUMYM BO3HUKHOBE-
HUE KaBUTAIlMK BO BCACBIBAOIIEM TpyOorpoBoae. Hacoc mepecraeT momaBaTh KUAKOCTE. i1 poBepkH
BCaCHIBAIOIIECH CTOCOOHOCTH Hacoca HEOOXOIUMO Ha BCACHIBAIOUINN MAaTPyOOK YCTAHOBUTH BaKyyMMETD.
[To nokazanusiM mpudOpa, MOKHO OIPENENUTh C KaKOW MaKCHUMaJIbHOHM TITyOWHBI, JaHHAs MOJAENh Hacoca
MOKET ITOAABATh KUJIKOCTb.

Kak cienctBue Bcex 3THX HapylIeHHUH, paboTa 000pyAOBaHUS B PEKUME KaBUTALMH, B PEKUME «CY-
XOH XO/» WM C OYEHb MaJIBIM IPOTOKOM >KHUAKOCTH. Takas SKCIUTyaTalysi IPUBOIMT K IEPErpeBy WU
pa3pylIeHHI0 BHYTPEHHUX AeTaneil Hacoca. [locnenctBus, BbIXoa U3 cTpos TpyOku Bentypu, nmuddysopa
u pabodero kojeca, B XyAlLIEM Cilydae IUIIOC 3aKJIMHUBAHUE ABHUTATeNsl U BhIrOpaHue craropa. Ecim Ha-
COC CaMOBCACBIBAIOLINMI, TO B MIEPBYIO OYEpENb U3 CTPOsI BRIXOAMUT TpyOKka Bentypwu, a 3atem nuddysop u
pabouee KoJreco.

HOCTOpOHHI/Ie npeaAMETHI.
3aH_II/ITa OT TaKHX ITOJIOMOK 3TO MOHTaX (1)I/IJ'H>Tpa nin O6paTHOl"0 KJIallaHa C CETOYKOM.

OOpaTHBIH KJIaNaH HAa HATIOPHOM TPyOompoBose. [Ipu BbicOTE HAMOPHOTO TPYOOIPOBOIA CBHIIIIC
10,0-15,0 M Ha HalopHOM MaTpyOKe Iepes] KPaHOM W 3aJBI)KKOH HEOOXOIMMO YCTaHOBUTH OOPaTHBIM
kianaH. Kianan npenstcTByeT oOpaTHOMY MPOTOKY MEePeKaYnBaeMOM Cpeibl IPH PE3KOM OCTAaHOBKE Ha-
coca M TeM CaMbIM 3amumiaeT pabodee koieco, qudy30p U BcachBAIOMIMA TPyOOIIPOBO OT THAPABIIH-
4ecKoro yaapa. B ciydae oTcyTcTBHS 00paTHOrO KilalaHa BO3MOXKHO 0OpaTHOE BpalleHrne pabodero Ko-
Jieca, 4TO MOXKET MPUBECTH K TSDKEJIBIM MOCIEACTBUSAM, 3aKIIMHUBAHHUIO Bajla HacOCa, pa3pyIIeHnto pado-
4yero KoJjeca, ¥ KopIyca Hacoca.

Ieperpy3ka nBuraressi Hacoca. HacocHoe 000pymoBaHue JOKHO SKCIUTYaTUPOBATHCS B Mpeliesiax
cBoel paboueill xapakrepuctuku. Ecnm o0opynoBaHue HCHOIb3YyeTcs 3a MpeielaMu CBOCH XapaKTepH-
CTHKH pacxoJ Ooipllle yeM Ha paboyel XapaKTepUCTHKE, TO MPOMCXOIMT Ieperpy3ka nsuratens. [lepe-
IpeB OBUraTessl B 3TOM CiIydae MPOMCXOAMT M3-3a MOBBILICHHOTO NOTpedisieMoro Toka. s perynupos-
KM pacxo/ia Ha HalmoOpHOM MaTpyOke Hacoca HEOOXOIUMO YCTaHAaBJIHMBATH 3allOPHYIO apMmarypy (Kpa,
BEHTWJIb, 33ABWXKa). C MOMOIIBIO apMaTyphl HY’KHO JOOUTHCS TAKOTO pacxoia, Ipu KOTOPOM pabouuii


https://nasos-pump.ru/obratnye-klapana/
https://nasos-pump.ru/?p=111
https://nasos-pump.ru/gidravlicheskie-udary/
https://nasos-pump.ru/gidravlicheskie-udary/
https://nasos-pump.ru/zapornaya-armatura-vidy-i-naznachenie/
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TOK OynmeT He 0OJbIlle HOMHHAIBLHOTO, YKa3aHHOTO HA (DHUPMEHHOW TaOJIMYKE JABUTATENS. DKCILTyaTHPO-
BaTh JIBUTATEIU C MOTPEOISIEMBIM TOKOM BBIIIIE HOMHHAIHHOTO KATETOPUIESCKH 3aIpEIICHO.

IoBbIeHHAas HATPY3Ka HA MAaTPyOKku Hacoca. [Ipu MOHTaXke Hacoca cienyeT oopamarpb Ha co-
OCHOCTh NaTpyOKOB HAacoca U NOABOASILINX TpyOonpoBoaoB. [lepen n 3a HACOCOM HyKHO yCTaHaBIIHU-
BaTh OMOPHI, KOTOPBIE MPUHUMAIOT U YACPKUBAIOT HATPY3KY OT TpyOonpoBoaoB. Bee 3Tu HapyiieHus B
MOHTa)K€, €CJIM UX CBOEBPEMEHHO HE YCTPAHUTh, MOT'YT IIPUBECTH K O0JIee CepbE3HBIM IIOJIOMKaM K H3-
JIoMy HaTpyOKOB WK (pIIaHLIEB, K MOBPEXICHUIO KOPITyca, CO3JaHMI0 BUOpaLlMK Baja, 3aieBaHie pado-
YHX KOJIEC 3@ YIUIOTHEHHMS, Pa3pyLIEHHIO My(pTOBOIO COeIMHEHNS, TOBBIILIEHHOM HAarpy3Ke Ha MOIINII-
HUKHU ¥ TOPLIEBOE YIUIOTHEHUE.

HenpaBuiabHoe HanpaBieHue Bpamenus. Takod 3(@dexkT BO3MOXKEH TOJBKO TPH SKCIUTyaTalluu
Tpex ¢asHpIx gBUratenei. O4eHb 4acTo MPHU TEXHUUECKOM OOCITYKUBAaHUU WM PEMOHTE 3NEKTPUUECKUX
JWHUH Hapymaetcs depenoBanue ¢a3. [Ipu Hapymenun uepenoBanus a3 Tpex (asHblil JBUraTeNbh Ha-
YHET BpalaTbcsi B 00paTHOM HampasiieHHH. Kak ciencTBue, CHIKEHHE PadOYMX XapaKTEPUCTHK Hacoca
(namop). Bonee cepbe3Hbie MOCIEACTBHS 3TO ocabeBaHHe Kpereka padodero kojeca (raifika, Kpermsiast
pabouee Koyeco, NPy HENPAaBUJILHOM BPALLICHUU MOKET PACKPYTHTCS), YTO MPUBOAUT K MEXaHUIECKOMY
MIOBPEKACHUIO KOpIyca U pabodero koseca. s 3amuthl Tpex (asHbIX HACOCOB OT HapYIIEHHS Yepeo-
BaHMs (a3, HEOOXOIUMO MOHTUPOBATH Peiie KOHTPOJS (a3 Mpu IEKTPHUECKOM MOAKIIOUEHUH ABHUIraTe-
TISL.

BripadoTka Ha TopueBOM YILUIOTHeHHH. CPOK CIIY)KOBI MEXaHMYECKUX TOPIIEBBIX YIUIOTHE-
HUI OYEeHb CHIIHO 3aBHCHUT OT YCJIOBUH 3KCILTyaTalliu HacocHoro obopymoBaHus. Ha m3HOC MexaHmue-
CKHMX VIUIOTHEHHH TaKKe BJIMACT KAUECTBO IEPEKAUYNBACMON KUIKOCTH €€ KECTKOCTh M COJCP)KaHHE B
Hell MOCTOPOHHUX TpuMeceit. OYeHb CHIIBHO Ha M3HOC YIUIOTHEHHS BIMSET paBHOMEpHOe (0e3 OMeHui)
BpalieHre Baia Hacoca. Korga mpuCcyTCTBYeT XOTS OBl OJUH W3 3TUX MPHU3HAKOB, TO HA TPYIIUXCS TIO-
BEPXHOCTSX YIUIOTHCHHS MOSBIISIFOTCS CIIEBI MHTCHCUBHOW BBIPAOOTKH, U YIIOTHEHUE MPEXKICBPEMEHHO
TepsieT CBOM YIUIOTHUTEIBHBIC CBOMCTBA. HekauecTBeHHAs IIEHTPOBKA IIPUBOIHOTO JBUTATENS M Hacoca
MPUBOJUT KPOME U3HOCA YIUNIOTHEHUS €Ie U K U3HOCY NOAIIUIHUKOB. Ha M3HOC TOpLEBOro YIJIOTHEHUE
YKa3bIBaCT TOJTEKAHWE JXKUIKOCTH M3 Kopryca Hacoca. Ecim BoBpeMsl HE 3aMCHUTH HW3HOCHBIIICECS
YVIUIOTHEHHUE, TO MepeKayruBacMasi KUAKOCTb HAYHET MOMajaTh B MEPEIHUN MOALIUIHUK U JBUTATEINb.
ITocnencTBusl ATOTO M3HOCA BECbMa TSDHKEIBIC, TIOMITUITHIK MOXET 3aKIHHHUTH, a JBUTATEIb «CTOPETHY.
Jlyi 321U TR IBUATATENS OT MOMAJaHus B HETO MEePEKaYMBaeMOi )KHUIKOCTH HEOOXOIUMO TIPU AIICKTpHYC-
CKOM TOJKIIOYCHUW JBUTATENI MOHTHPOBATh YCTPOMCTBO 3alIUTHOTO OTKIIIOUYECHHS OO0OpyIOBa-
Hus (Y30) ¢ MakcHManbHBIM TOKOM yTeukn 30MA.

Tabéanna HemoaagoK

Hepequb BO3MOX>XHBIX HEIIOJIaAOK H HeHCHpaBHOCTeﬁ, BO3HHKAIOIMUX B MNPOLECCE SKCILTyaTallunu ILCH-
TpO6e)KHLIX HACOCOB H CIIOCOOBI X YCTpaHCHU:, IPUBEICHLI B TaGJ’II/II_Ie.


https://nasos-pump.ru/rele-kontrolya-faz/
https://nasos-pump.ru/mexanicheskie-torcevye-uplotneniya/
https://nasos-pump.ru/mexanicheskie-torcevye-uplotneniya/
https://nasos-pump.ru/podshipniki-dlya-elektrodvigatelej/
https://nasos-pump.ru/ustrojstvo-zashhitnogo-otklyucheniya/
https://nasos-pump.ru/ustrojstvo-zashhitnogo-otklyucheniya/
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[locne BRIIOYEHEA
HACOC HE IOOAET BOOY

2. Hanuune Bozgyza B HacoCHOH
MACTH.

3. 3acopenne obpaTHOT o KIanaHa
C CETOHKOH

4 IIpeBrIIEHA MAKCHMATELHAT
rnybHHA BCACHEAHHA HACOCA.

Henonamen Bosmozxusie np raaHbB CrocodE yoTp aHeHHA HellnJIagoK
HemnoJIaoK
1. HennoTHocTH BEO BCac HEaC e MU b CclefoBaTE BCACEIBAFOLL Hil
TpybonpoBoge. TpybonpoEod Ha OpenMeT HENIOTHOCTE.

[[oETOpHO ZANONHHATE HACOCHYIC HacTk
Hepes FANHEHYIO OpobKy.

CCMOTPETE H NPOYHCTHTE 0bpaTHEIA
nanan

IIpoEepuTE rI¥OHHEY BCacHEBaHHA HACOCA

CHHXEHHE

P OHSB O HTENE HOCTH B
OpOLECCE SKCIUTY aTAlHH
Hacoca

1. Ilogcoc Bozgy¥za BO
BCacHBACIIHA TpybonpoBon

2. YBENHYEHHE CONPOTHEIEHHAE
HanopHoM TpybonpoBoge |

3. YeenudenHe rnybHHEL
ECAaCHEBAHNA

4 Tlonaganue B pabouee KONECO
MOCTOPOHENY IPETMETOR.

5. Mexanudeckne NoEpeXRIEHHA
) H3HOC YILIOTHHTENE HEX KONEL
6) noepexaerne gud b vsopa,
pabodero xoneca, Tpybrn
Beurypu

[[poEepHTE ECacHEAIOL K TRy bonpoeom,
Ha BO3MOXHHI DIoACOC BO3AYEa
[IpoEEpHTE DONMOXKEHEE 3ANOPHOR
ApMaTYpPH H MECTa BEO3MOXHEX
zacopeHHH TPYD oIpOBOLOE

[IpoBepHTE N0 BAKYYMMETPY M1y OHHY
EcacHBaHHA B OCMOTPETE BECACHEAOMHHA
Tpybonpoeog

[poBepHTE H NPOIHCTATE pabouee
oneco

SaMEHHTE MOEpEXIEHHEE IeTaly

CHHEEHHE HAopa e
OPpoUECCE SKCTMYVATAHE
Hacoca

1. Hanuune sosgyza s B0me
2. lloepexnenue (paspHE)
HaTopHOTC TPYHOIpoBOaa

3. Mexzannyeckne DOBpERIEHEA
a) U3HOC FIUTOTHAOLUIHE KONEn
6) noppexnenue gud b ysopa,
pabouero xoneca, TpybKn
Bentypu

[IpoBepHTE BCacHBaROU] B THYbonpoBoT;
SaKpPHTL KpaH WIKH 3a0BKKY Ha
HalopHOM TpyBONpoEoHEe H NPOBEPHTE
Ero

SaMEHHTE MOEpEXIEHHEE I ETalH

(OTEIIIOYeHHE GEHT aTENA
HacoCa Mo IEPETPYIKE

1. IlpousEoqHTENEHOCTE HACOCA
BHIIE AOMYCTHMON, a HATIOR
MEHBIIE pacd eTHOT O

2. Mexanudeckne ToBpeXIEHHA
MEMTATENA MIH HACOCA

[[puKpEITE KpaH WK SafBHEKY Ha
HalopHOM TpyBONpoBogE H
OTPETYIHPOBATE NPOHIEONHTENEHOCTE
IIpoEep HTE EHTATENE H HACOD

[leBEnueHHad EUEpALHA
W IIYM B HACOCE

1. Henpagwne Haa MmoHTaX%
2. HacTuaHoe sacoperue pabodero
Kolleca Hacoca

3. Mexanudeckne DOBpeXeHHA
a) nsrHb Bana

6) MoXKTHHHBAHHE Bpall]aFOI[HE CA
HacTei

[E) M3HOC HOLIIHIHHKOE

4. Ocnabnesne KpeIlleHHE Ha
ECaCHEBAOLIEM H HAIOPHOM
TpyboopoBogax

5. Ilpepniuena raybuna
BCACHEBAHKA, PEKHM KABHTALHH

[IpoBepHTE HACOCHHHA arperar
OCMOTPETE H IPOYHCTHTE HACoC

SaMeHHTE NOBPEXRTEHHEIE JETalH

[LonTAHY TE KPENIEHHE

OTENIOYHTE HACcOC H OPpHHATE MEDEL K
Y MEHBI EHHE> I‘JIYGPIHI:I ECacHBaHHA

IIpakTH4yeckas 4acTh.

3amanue IS CTYICHTOB: M3YYUTh YCTPOMCTBA U MPUHITUI PaOOTHI IIEHTPOOEKHOTO HacOCa, 3HAThH
BCE BO3MOXKHBIE HEIMONAAKH, CIOCOOBI MX YCTpPaHEHWS MPH dKCIUTyaTanmud. Kaxaplii CTYIeHT JOoIbKeH

IPUIYMaTh 5 BOIPOCOB MO JaHHOI TeMe.

3anuiuTe Ha3BaHUEe PadOThI U €€ LEIb.
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IIpakTHyeckoe 3ansTHe. 3yyeHue Mpo6aeMHBIX CUTYalHii C HACOCAMM.

Heab: 3akpenuTh MPOUIEHHBIN MaTepHal; YCIeIIHOe HCIIOIh30BaHEe TPHUOOPETEHHBIX YMEHUH B peab-
HOM KU3HMU.

CTyaeHT J0JIKeH:
- yMeTh OCYIIECTBIIATE IPOIECC MPOOIIEMHBIX CUTYAITUi C HACOCAMHU;

-3HATh YCTPOMCTBO U MPUHIUI AECHCTBHSI HACOCOB.

Xox pabdoThI:

1.O3HaKOMBTECH C TEOPETUUECKUMU MOJIOKEHUSIMH.
2.BbINOTHUTE 3ajaHUE MPETo1aBaTesl.
3.CocTaBbTE OTYET B COOTBETCTBHH C 3aJaHHEM.

TeopeTnueckas 4acThb
TexHudeckoe 00CTyKUBaHHE HACOCOB.

Hacocsr AOJIKHBI HCIIOJIB30BAaThHCA JIA MCPCKAYKU TOJIBKO TEX BHJI0B )KHI[KOCTCﬁ, KOTOpbIC IIpeay-
CMOTpPEHBI B JOKYMEHTAIIMA Ha HACOCHI 3aBOJa-u3rotoButels. llepen myckoM Hacoca HeoOXoammo yoe-
IUTHCS, YTO 00CTYKMBaeMble €eMKOCTH TIOATOTOBIICHBI K IPHEMY MEpeKaunBaeMOH KUIKOCTH U YTO obec-
MIEYCHO ee OecTpernsITCTBEHHOE IMOCTYIUIEHNE K IpHeMHOMY NaTpyOKy BcachIBaromero tpyoormposoaa.He
pEkKe OJHOTO paza B MECSI CIEAYET MPOBEPATh PadOTy MPEelOXPaHUTENBHOTO (MEPeyCKHOr0) KilanaHa,
YCTaHOBJICHHOTO Ha HAaTHETATEIhHOH MOJOCTH Hacoca. PerynmpoBaHue MpOM3BOAWUTENBHOCTH W HAIoOpa
Hacoca JJOJKHO OCYIIECTBIISITHCS, T4 3TO BO3MOKHO, U3MEHEHHEM YaCTOTHI BPAaLCHUS! IPUBOJHOTO JIBU-
raTens, a MpsIMOJEHCTBYIONINX HACOCOB - M3MEHEHHEM YFCIia BOWHBIX X0MI0B.B Tex cimydasx, xoraa da-
CTOTY Bpall€HUSA NPUBOJHOTO ABUTATCIIA M3MCHUTH HEBO3MOXKHO, PETYJIMPOBAHUEC ITPOU3BOAUTCILHOCTU
¥ Hamopa clieflyeT OCYIIECTBIATh MOCPEACTBOM M3MEHEHHS BEITMYWHBI OTKPHITHS KJlallaHa Ha BCAaChIBa-
HUH WM HaTHETaHWH (B 3aBUCUMOCTH OT THIIA HACOCA), & TAK)KE MEPEIyCKOM MepeKaunBacMOl Cpelbl U3
HarHeTaTeNIbHOM TOJIOCTH Hacoca BO BCAchIBAIOMIYH0. /I MOCTHKEHHS SKOHOMHYHOW paboThl HACOCOB
HGO6XOILI/IMO IMMOCTOSIHHO NMOAACPKMUBATH MUHHUMAJIIbBHOC COIIPOTUBJICHUC B HAIHCTATC/IbHBIX M BCACbIBa-
OIUX TPYOONPOBOAAX MYTEM ITONHOTO OTKPBITHS 3allOPHOW apMaTypbl W CBOEBPEMEHHOW OYMCTKH
(UIBTPOB, MPUEMHBIX CETOK, apMaTyphl U TPYyOOIIPOBOJOB OT IPsi3u U OTIOXKeHUH. Hacoc momkeH ObITh
HEMEJIEHHO OCTaHOBJIEH B CIIYYasX:TOSIBIICHUS BHOpAIWH, IIyMOB, CTYKOB; PE3KOTO TOBBIIICHUS HITH
najeHus JaBJCHUS B HAarHETaTeJIbHOM TpyOONpOBOJE; HENOMyCTUMOTO HAarpeBa KaKOW-IHOO OeTaiw;
HEUCTPaBHOCTH B paboTe mpuBogHOTO ABurarens. [Ipy mosBiIeHNn HEMCIPAaBHOCTH B pabOTe CHCTEMBI,
00CITy’>KUBAa€MOM HACOCOM, MJIM B CAMOM HACOCE JOJDKHBI OBITh MPUHSTHI MEPHI 110 e ycTpaHeHuo. [Ipu
OCTaHOBKE Hacoca HeOOXOJMMO: BBIKIIOYHTH MPUBOIHON JBHTATEIh; 3aKPHITh KJIallaHbl Ha HarHETaTelhb-
HOM W BCacChIBAIOIIEM TpyOonpoBoaax (Ipu HEOOXOAUMOCTH); OOTEPETh U OCMOTPETh HACOC; NP O0OHa-
PY’KEHUH HEUCTIPABHOCTEHN AOJM0XKUTH 0 HUX BMX 1 NPUHSTH MEPHI K YCTPAHEHUIO HEUCIIPABHOCTEH.

Hacocbl 11eHTpoOexkHbIE U BUXPEBBIE

[Ipu mycke 1eHTpoOEKHOTO Hacoca HEOOXOIMMO BBITIONHHUTH CIIEIYIONINE OTEPAIHH: 3aKPHITh TOJ-
HOCTBIO KJIAIIaH Ha HAarHETAaTelIbHOW CTOPOHE HACOCA; MPH HAIWYHMU TUAPABIMYECKOTO 3aTBOpA CalbHU-
KOB M CHCTEMBI OXJIQXKICHUS TTOIIUITHUKOB 00ECIIEYHTh IMOCTYIUIEHHE pabodeil )KUAKOCTH K 3aTBOpaM U
NOJIIUITHAKAM; TTOJIHOCTBIO OTKPBITh KJallaH Ha BCAChIBAIOLICH CTOpOHE Hacoca; MPOBEPHUTH HaHUYHUeE
JKUIKOCTH B HACOCE M MPHUEMHOM TPYOOIIPOBOAE; MPH OTCYTCTBHU KUIKOCTH HECAMOBCACHIBAIOIINI Ha-
COC 3aJIUTh, @ B CAMOBCACBIBAIOIIEM HACOCE MPOBEPUTH IMOJICACHIBAIOIIEE YCTPOMCTBO U JHOO BKIIOUYUTH
ero B JieiicTBre, J100 MOATOTOBUTE K IEHCTBHIO (B 3aBUCHMOCTH OT THIIA U KOHCTPYKITUH); IOATOTOBUTH
K I[€I>'ICTBI/IIO JABUTaTCJIb HACOCa U 3allyCTUTH €T0; NOCTCIICHHO OTKPLIThH KJIallaH Ha HAroeTarCJIbHOM TpPY-
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oompoBone. Bo Bpemst paboTsl Hacoca HEOOXOAMMO: BecTH HaOmoaeHNe 3a mokazanmsimu KUIT; 3Haqn-
TEJIbHOE KOJeOaHue CTPENIKW MaHOMETpa Ha HarHeTaTeJIbHOM TpyOOINpoBOJE yKa3bIBacT Ha HAIWYHE B
Hacoce BO3JlyXa; Pe3KHe M3MCHEHHsS B IMOKA3aHHUAX aMIIepMeTpa MPH HEM3MEHSIOMINXCS MOKa3aHUIX Ma-
HOMETPOB MOTYT CBHUJETENbCTBOBATH O MEXaHNUYECKMX HEUCIPABHOCTAX HacOCa — 3aeJaHuH B MOIINII-
HUKAX, B YIUIOTHEHUAX KOJIEC, CAJIbHUKAX, BAKYYMHOM YCTPOMCTBE; CIECIUTh 33 TEMIEPATypOy MOIINII-
HHUKOB, HE JIOMYCKasi UX YpPEe3MEPHOr0 HarpeBaHMS; CIEIUTh 32 COCTOSHUEM CaJbHUKOBOH HAaOWBKHU IO
ImpocavyrBaHUIO HepeKa‘IHBaeMOﬁ KUIAKOCTHU, NEPUOANYECKN OTKPBIBATH KpaHbl HA KOPITYCEC Hacoca It
ynaneHus Bo3ayxa. PaboTta Hacoca 6e3 JKUAKOCTH 3amperiaercs. PerynnpoBannue NpoU3BOAUTEIEHOCTH U
Haropa HacOCOB JIOJDKHO OCYIIECTBISITECS M3MEHEHHEM YaCTOThI BPAIICHHSI IBUTATEIs HIIH TTOCPEICTBOM
M3MEHEHUS OTKPBITHS KJlanaHa MepekadyrnBaeMol CpeAbl Ha HarHeTaTelbsHOM TpyOorpoBogae. Perymupo-
BaHME MPOU3BOJUTEIBHOCTH Hacoca MEPEeKPhITHEM KilallaHa Ha BCACHIBAIOIIEM TPYOONPOBOJC HE PEKo-
MEHJYEeTCsI, TAaK KaK 3TO MOXET IPUBECTH K KABUTALIMOHHBIM Pa3pyLICHUsIM pabodell MOBEPXHOCTH KpPbI-
JIaTKH, CPBIBY MOTOKA U TIOBBIIEHHOMY W3HOCY TpyOOorpoBoioB. [Ipy ocTaHOBKE Hacoca MEPBBIM CIeyeT
3aKpBIBaTh HATHETATEIbHBIN KJIanaH BO n30ekaHue OMOPOKHEHUSI Hacoca U TpyOOonpoBoa.

Hacocsl mectepeHHbie 1 BUHTOBBIE

[Tyck mecTepeHHBIX U BHHTOBBIX HACOCOB MPOU3BOIUTCS MPHU OTKPBITHIX MPUEMHBIX U HATIOPHBIX KJara-
Hax. Ecii Hacoc OBLT OCYIIIEH WITH TOTOBHUTCA K paboTre 8 BIepBbIe, €ro HEOOX0AMMO 3aIuTh. PaboTra Ha-
coca “Bcyxyro” 3ampeutaercs. [Ipu 3amycke Hacoca U3 XOIOAHOTO COCTOSHUS LT MEPEKAYKH BHICOKOBSI3-
KOH KHUAKOCTHU HeO6XO}II/IMO CJICIUTH 3a NOKAa3aHUAMU MaHOMETpPa U NP YPpE3MEPHOM ITOBBIIICHUN 1aB-
JeHUs1 ocnaOuTh 3aTSDKKY MNPYKWHBI MEPENyCKHOrO KiamaHa. PerylmpoBKy NepermycKHOTO KiamaHa
BOCCTaHOBHTH IOCJIE MPOTPeBa CUCTEMBL. [IpOM3BOIUTENBHOCTS HACOCOB CIEAYET PEryJTHUPOBATH MyTEM
M3MEHEHUS YacTOTHI BPAIICHHUs] MPUBOJHOTO JBUTATENS WIM 3aTATOM MPYKHHBI TIEPEIyCKHOTO KilamaHa.
[Ipu nmapannensHO#l paboTe HACOCOB HEOOXOIUMO CIIENUTH, YTOOBI MEPEyCKHBIE KIIallaHbl BCEX HACOCOB
ObUIM OTperyJIMpOBaHbl Ha OJAWHAKOBOE JaBieHHe. He momyckaercs umTenbHas paboTa Hacoca Mpu 3a-
KPBITOM HAIIOPHOM TPyOOIIPOBOJIE, KOT/Ia TepeKauynBaeMasi KHJIKOCTh IOJIHOCTBIO IUPKYJIHUPYET depes
NepenyCKHOHN KJIalaH.

Hacocsl nopuiHeBbie U MITyHKEpHbIE

[Iyck mopIiHeBBIX HACOCOB MPH 3aKPHITHIX KJIalaHaX Ha HarHETaTeNIbHOM TPyOONpoBOJE 3amperaeTcs.
[Ipu noAroTOBKE K JEHCTBHIO U MTYCKE MapoOBOr0 MPSMOCHCTBYIONIETO Hacoca HEOOXOUMO:

a) HaMOJHUThH MacjoM MAacJjeHKH MapoBOH 4acTH, YOSAMBIIMCH MPEABAPUTEIBHO B TOM, YTO OHH UCIPaB-
HBI ¥ HE 32COPEHBI;

0) cMazaTh MIApHHUPHI TAPOPACTIPEIEIUTENIFHOTO MEXaHN3Ma, a TaK)Ke IITOKH B MECTax BBIXO/a U3 Cajlb-
HUKOB;

B) OTKPBITH KJIallaH OTpa0OTaBIIEro mapa, 3aTeM KpaHbl MPOAYBaHUs LUIMHIPOB U 30J0THUKOBBIX KOPO-
00K;

1") OTKPBITH KJIallaHbl HAa HArHETATCIIbHOM U BCACbIBAIOIICM TI)Y6OHpOBOI[C;

Il) IPOAYTH MAapOBYIO MarucTpaidb U MPOTPeTh MapoBble UIMHPHI, CJIETKa MPUOTKPHIB KJIAllaH CBEKETO
napa. CHagana Hy»HO IPOTPETh LMIMHIP ITOM OZHOM TOJOXKEHHH MOPIIHSA, a 3aTeM, IPOBEPHYB MeXa-
HU3M,— IpHu Ipyrom. IIporpeBanue cuutaercs 3aKOHYEHHBIM, €CIIU LMJIMHAP TOPSYU U U3 KPaHOB Mpo-
IoyBaHMs uzeT cyxoil map. Ilpu nmpoOHOM cTparuBaHum ClieAyeT elle pa3 cMa3aTh IITOKH IOPLIHEH U 30-
JIOTHUKOB. Y CKOPSTbH MOJITOTOBKY K ITyCKY 32 CUET COKpAIIEHUsI BPEMEHHU IPOTpeBaHMs 3alpelaeTcs;

€) 1mocJie Mporpesa IINHAPOB, YOSTUBIINCH B ITOJIHOM OTCYTCTBHH B HUX KOHJIEHCATa, 3aKPHITh BCE Kpa-
HBbI IIPOJIYBaHUS;

)K) peryjiupya CTCIICHb OTKPLITUA KilallaHa CBCKCTO Iapa, JOBECTHU YUCIO XOAOB I0 CHCL[I/I(l)I/IKaLII/IOHHO-
To.
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Ecau mapoBoii mpssMoAeiCTBYIOIIHIA HACOC HE 3aITyCKAeTCsl, HEOOXOIMMO:

a) IPOBEPUTH, B KAKOM TOJIOKEHUH OCTAHOBHJICS HACOC; €CM 00a 30JI0THUKA CTOAT B CPETHEM MOJIOKeE-
HHUH, TO, y6eJII/IBHH/ICB B TOM, YTO KJallaH CBEXKETO IIapa 3aKpbIT, a IPOAYBOYHBIC KpPaHbl IMUJINHIAPOB U
30JI0THUKOB OTKPBITHI M KOHJICHCAT BBITYIIEH, IEPEABUHYThH OJIUH U3 MOPIIHEH BPYYHYIO TaK, YTOOBI 30-
JIOTHUK OBIIT BBIBCJICH U3 CPEAHETO ITOJIOXKEHU A, ITOCJIC YE€TO HACOC ITYCTUTDh B X0/,

0) IpoBEpUTH JBIKEHNE MEXaHW3Ma M YOeIUTHhCS B TOM, YTO INTOKH HACOCOB JIBUXKYTCS CBOOOTHO, 03
3aeaHus;

B) MPOBEPHUTH TPABUIBLHOCTh 00XKATUSI CAlbHUKOB, a TaKXKe yOeAUThCSI B OTCYTCTBUH MOTHYTOCTH IITO-
KOB.

3anpemaeTcs Uil Mycka MapoBOro MpsSMOAEHCTBYIOIIEro Hacoca B XO/I:
a) IepecTaHaBINBaTh OTPAaHUYUTENFHBIC TAaliKN 30JI0THUKA, HE YOSTUBIINCH B TOM, YTO TPUYHHA 3aKIIO-
yaeTcs JeHCTBUTENBHO B HEMTPABWILHON PETYIUPOBKE NapOpaCIpeeNICHUS;

0) yaapsTh 1o WITOKaM WM My(QTaM MOJOTKaMu, KIIFOYaMHu B APYTHUMU IPEIMETaMHU;

B) IIPUBOANUTH HACOC B JBM)KEHHE BPYYHYIO C TIOMOIIBIO JIOMUKOB U APYTUX PHIYAroB IpH HE3aKPHITOM
KJIAIlaHEe CBEXETO Mapa.

[Ipu moAroToBKe K MycKy M MyCKE 3JEKTPOIPUBOIHOIO TIOPLUIHEBOTO HAcOca HEOOXOIUMO:
a) IPOBEPUTH YPOBEHb Maclia B KapTepe Hacoca U MOCTYILICHHE Maciia K MecTaM IMoJIBOJIa CMa3KH;

0) OTKPHITH KJIalIaHBl Ha HAaTHETAaTeIFHOM M BCAChIBAIOIIEM TPYOOIIPOBOIAX;

B) MPOBEPUTH COCTOSIHUE MPUBOJIHOTO COCAVHEHHS U HATMYKE 3AIIUTHOTO OTPAXKICHHUS;
T') MyCTUTH B XOJI JICKTPOIBUTATEb;

1) yOoenuThes B HOpMabHOW paboTe Hacoca U MOCTYIJICHUH Macila BO BCE MECTa CMa3KH.

[Ipu mycke MIyH)XEPHBIX HACOCOB, PA0OTAIOIINX B THAPABIUYECKUX CHCTEMaX, HEOOXOIMMO MpOBe-
PHUTH YpOBEHb Maciia B KOMIICHCAIIMOHHOM 0ake M MPH HEOOXOIUMOCTH MOMOJIHUTE €r0; MPOBEPHUTH OT-
CYTCTBHE BO3[yXa B CUCTEME M IpoIycKkoB Macia. [Ipu pabore HacocoB morpebdisiemas MOIIHOCTD (Ha-
rpy3Ka 10 amIlepMeTpy) M JaBICHHE B CHCTEME IOJDKHBI HAaXOIUTHCS B IpEIeax, YCTaHOBJICHHBIX
MHCTPYKIUEH TI0 SKCIITyaTalliuH.

[Tpu oOciTyKMBaHUHU TTOPITHEBBIX HACOCOB BO BpeMs pabOTHI HEOOXOMMO: CIICIUTD 32 HATNYUEM BO3-
JlyXa B BO3AYLIHBIX KOJINAKAX; CICAUTh 32 HAJMYUEM CMA3KU TPYILIMXCS YacTed W 3a TEMIIepaTypoil ux
HarpeBa; [loCTaHOBUTH HACOC NMPU BOZHUKHOBEHUH BUOPAIMHY, CHIIBHBIX CTYKOB, HEJJOITYCTUMOTO HarpeBa
IleTaJIeﬁ, PE3KOTO MOBBIICHUA WX MAACHUA OaBJICHHA B HArHCTATCJIIbHOM TPY6OHpOBOI[e, CHUJIBHBIX IIPO-
TEUYeK KUIKOCTH M HEUCTIPABHOCTH IPUBO/IA.

ITepen ocTaHOBKOI MapoBOro Hacoca HEOOXOAMUMO IOAATh CMa3Ky B LIMIMHIPHI, 3aKPBITh KJIAllaH CBEXe-
rO Tapa, OTKPBITh MPOIyBaHHE IMIMHAPOB, 3aTEM 3aKPBITh KJIAaH OTpabOTaBIIEro Mapa; MOCHe OCTHI-
BaHMS HACOCAa 3aKPBITh KPaHbl NpoyBaHus. [IyCK KOHIEHCATHO-BO3AYIIHOTO Hacoca BO U30eXKaHUe BO3-
HUKHOBEHHS THPABINYECKOTO yAapa ClieJyeT IPOU3BOJUTh TP MUHHUMAILHOM YUCIIE XOA0B. TexHu-
yeckoe oociyxuBanue (TO) ocymiecTisercs B mpoduiakTHueckux 1eisx. B oobem TO BXoasT 3KCILTy-
aTaIMOHHBIN yXOJ H MeNKHi peMoHT. s HacocHbIX arperatoB TO BkitodaeT B ceOs: HaOOAEHHE 3a
COCTOSIHHEM arperaros, 3alopHON apMaTypbl H TPYOOIPOBOAOB; HAA30pP 32 KOHTPOJIbHO-U3MEPUTEIHHbI-
MH pUOOpaMH U CHCTEMaMHU aBTOMAaTHUKH W MX PETYJINpPOBaHME; HAOIIOJCHHE 32 HOPMAIBLHOH paboToi
CHUCTEMBI CMa3KH, OXJIAXIACHUA U YHHOTHGHI/II\/'I; HepI/IO)Z[I/I‘IeCKI/Iﬁ KOHTPOJIb TEXHOJIOT'MYCCKUX U TEXHUYC-
CKHMX TOKa3aTesel, MpeayCMOTPEHHbBIX WHCTPYKIUEH; MOATSKKY OOJNTOBBIX COSITUHEHHH, PEryIHpOBKY



31

YIUIOTHEHWH, YUCTKY 000pymOBaHUs, YCTpaHEHHEe MENKHX HeucrnpaBHocTed u np. TO ocymiecTBisercs
OOBIYHO B IJIAHOBOM IOPSIIKE U MO3BOJISIET YUIMHUTE CPOK CITY>KOBI 000py1OBaHuSI.

Texamueckoe obcmyxknuBanue (TO) HACOCOB OCYIIECTBIAECTCS IKCILTyaTallHOHHO-PEMOHTHBIM TTEPCOHA-
som HIIC. [lnst MarucTpaibHBIX U MOANOPHBIX HACOCOB MPOBOJSATCS MPOBEPKH COCTOSIHUS (DIIAaHLIEBBIX U
Pe3b0OBBIX COCTUHEHNH, 3aTsHKKH (DyHIAMEHTAJIBHBIX OO0JITOB, TEPMETHIHOCTH TPYOOIIPOBOIOB; TepMe-
TUYHOCTH TOPLEBBIX YIUIOTHEHHH POTOpa HAacoca; 3aTsHKKH OONTOBBIX COSNMHEHWH 3y04aTod Wi Iuia-
CTHHYATON YTIpyrod My(Thl, paBHOMEPHOCTH 3a30pa MO OKPY>KHOCTH MEXAY BTYJIKOW M amadparMoii
0ecnpoMBaJIbLHOTO y371a, HATHMYUs BCeX OONTOB M MX 3aTSDKKU; TE€PMETHYHOCTH YIUIOTHEHHS B pa3leliu-
TEBHOM CTEHKE MEXIy OT/IEICHUSIMH HACOCOB U 3JIEKTPOABHUTATENEH (depe3 KaKIble IMECTh MECALIEB).

Kpome ToOrO, A7 MOATIOPHBIX HACOCOB IPOBOASTCS: NOTOJHEHHWE KOHCHUCTEHTHOW CMa3KH B OMOPHO-
YIOpHBIE MOJIINITHUKA HACOCOB; MPOBEPKa IO MAclOyKa3aTelio YPOBHS TYpOMHHOTO Macia M BOCCTa-
HOBJICHHE YPOBHS IPH HEOOXOAMMOCTH; 3aMEHa CMa3KH I HacoCoB depe3 kKaxkasie 900+50 1 paboThr;
OCMOTp PE3MHOBBIX KOJIel BTYJIOYHO-NaNbIeBOi MyThl uepe3 kaxnabie 7000 1 paboThI; moMHas 3aMeHa
Maciia B KOpITyce YIOPHOTO MOIIIAITHUKA, CMa3Ka PaHalbHOr0 MOANIMITHUKA TPOMEKYTOYHOTO Bajla U
3yOuaroii My Thl Hacoca uepe3 kKaxbie S000 u paboThl. Y cTpaHeHHEe 0OHAPYKCHHBIX HEUCTIPABHOCTEH U
neeKTOB OCYIIECTBISIETCS TPH OTKIIOYSHHOM HACOCHOM arperarte u ero obecroumBanmuu. Ecim Hacoc-
HBIH arperaT HaXOJUTCS B COCTOSTHHM pe3epBa 0ojiee Mecsla, TO € LENbl0 TPOBEPKH €ro paboTocnocoo-
HOCTH TIPOU3BOIUTCS KPATKOBPEMEHHOE BKJIFOUEHHE €T0 B pabOTy OJIMH pa3 B MECSI] M MTPOKPYTKa POTOpa
He pexe 1 pasa B 15 aH. ¢ moBopoTom Ha 180° ans mpenoTBpalienus nporuba Bana Hacoca. J[is HacocoB
BCIIOMOTATEIbHBIX CHCTEM OCYIIECTBIIIOTCS: MPOBEPKA COCTOSHUSA (DyHIaMEHTHBIX OONTOB, My(THI CO-
€IMHEHMsI Hacoca C DIIEKTPONPHBOAOM; HaOMBKA MJIM 3aMEHa CajlbHHUKA HAacoca, CMa3Ka MOALIMITHUKOB;
MOATSKKA (IIaHIEBBIX COEAMHEHUH Hacoca; MPOBEepKa TePMETUYHOCTH 3allOPHOI apMarypbl, TpyOoIpo-
BOJIOB, INIABHOCTH OTKPLITUA WU 3aKPLITUA 3aIBUKCK U BeHTHJICﬁ; YCTpaHCHUEC TIOATCKOB B pr6OHpOBO-
JIOB YTEUKHU.

Texnoiorus PEMOHTA I_ICHTpO6e)KHLIX HaCOCOB.

PemonTs! otnnuarorcst ot TO Tem, 9TO 3TH paboTHI, KaK MPaBHUIIO, BBI3BIBAIOTCS MO MPUYHHE OTKA30B.
OTH OTKa3bl MOTYT OBITh BHE3AMTHBIMU H IO TIPUYHHE M3HOcA. OTKa3bl 10 MPUYMHE U3HOCA UMEIOT 3aK0-
HOMEPHBIH XapakTep, X MOKHO IpeAyNpeanuTh MOCPEACTBOM MpodunakTuieckux pemoHToB (I1I1P).

Cuctema I[P — 5TO COBOKYIMHOCTh OpTraHM3allMOHHO-TEXHHUECKMX MEPONPHUSITHI 0 Haa30py, 00Ciy-
KUBAHUIO M PEMOHTY arperaToB IO 3apaHee COCTABICHHOMY IUIaHY, CIIOCOOCTBYIOLINX YBEINYECHHUIO 1071
TOBEYHOCTH JeTalieil ¥ Y3JI0B NMPH HOMHMHAIBHBIX pabounx mapameTpax, 0o MpeayNnpekICHHIO aBapHi,
MIOBBIIICHUIO KYJIBTYpPHI IKCIUTyaTallid U ypoBHs opraHu3anuu pemoHrta. Cucrema I[P momkHa OBITH
9KOHOMHYHOM. [I1aHOBBIC BUABI PEMOHTHBIX Pa0OT HACOCOB JETATCS HA TEKYLIMH, CPEAHUH U KalHuTalb-
HbIA PEMOHTHI.

Texkymuii peMOHT — 3TO TaKOW MUHMMAJIBHBIHA 10 00bEMY BHUJ IUIAHOBOTO PEMOHTA, KOTJa IpH Ya-
CTHYHOH pa30opke Hacoca MPOU3BOIUTCS 3aMEHA MJIH BOCCTAHOBIICHHE OBICTPOM3HAIINBAIOLINXCS JETa-
nell 000pyI0BaHUs, YCTpaHEHUE MEJIKUX Ae()EKTOB U peryJIupoBaHue y3JI0B U MEXaHU3MOB, YTO oOecIie-
YUBAeT HOPMAJIbHYIO 3KCIUTyaTallMI0 arperara 10 OYEPEeJHOr0 IUIAHOBOTO peMOHTa. TeKyliuil peMOHT
IPOU3BOAMTCS HA MECTE IKCIUTyaTalHu.

CpenHuii peMOHT — TaKOH BHJ IJIAHOBOTO PEMOHTA, MPH KOTOPOM MPOM3BOJATCS pa30opka Hacoca,
KaIlMTaJIbHBIA PEMOHT OT/AEIBHBIX Y3JI0B, 3aMEHa W BOCCTAHOBIIEHUE 3HAUNTEIHHOTO YUCIIa N3HOMIECHHBIX;
arperaty BO3BpaLalOT MPEIyCMOTPEHHBIE TEXHHUUECKUMHU YCIOBUSIMH €r0 OCHOBHBIE IapaMeTphbl U Xa-
pakrepuctuku. B 00beM cpeHero peMOHTa BXOAST TaKKe BCe PabOTHI, MPEAYCMOTPEHHBIE TEKYIITUM Pe-
MoHTOM. KanutanbHelli peMOHT — HauOONBIINI 110 00BEMY TUIAHOBBI PEMOHT, IIPU KOTOPOM 000pYAO0-
BaHUE JUIA JIETATBHOTO BBISICHEHHS €r0 COCTOSIHHSI TIOJIBEPTalOT IOJIHOW pa30opKe M MPOBOAAT PEMOHT H
3aMeHy Bcex 0e3 MCKITIOUEHHS M3HOCHBILIMXCS M YCTapeBIUUX JAeTaield U y3/1oB. B pesynbraTe KanuTaib-
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HOTO PEeMOHTa PabOTOCTIOCOOHOCTH MAITUHBI JTOJDKHA MTOJTHOCTHIO BOCCTAHOBUTHCSA. DTOT PEMOHT OTJIH-
yaeTrcs OT APYTruX HauOOJbIIEH MPOJOKUTEIBHOCTRIO M HaWMEHbIIeW dactoroir. Ero wacro ocymie-
CTBJISIIOT CIIEIUAIbHBIC IIEHTpaTn30BanHble oprarm3aruu (LIbI10).

Cymrocts cuctemsl [IIIP 3akmouaercs B TOM, 9TO Tocie OTPAaOOTKM arperaToM 3aJaHHOTO YHCIa
JaCcOB U B 3aBHCHMOCTH OT €ro TCXHHYCCKOI'O COCTOsAHHA Ha3HadacTCsAa OHpCI{CJ’IGHHBII\/lI BUJ IIJTAaHOBOI'O
peMmoHnTa. Cucrema IIIIP omnpenenser cTpyKTypy PEMOHTHBIX LIMKJIOB B 3aBUCUMOCTH OT KOHKPETHBIX
yC.]'IOBI/II‘/'I SKCIITyaTalluv MAalllMHbI; OIPOAOJKUTCIBHOCTE MEKPEMOHTHLIX IIEPUOJ0B, O6’I>CM " BUIBI IIPO-
(DUITAKTHYECKUX W PEMOHTHBIX pabOT B KaKIOM BHIEC PEMOHTAa (TEXHOJIOTHYECKHE KapThl PEMOHTOB);
MMPOAOJIKUTCIIBHOCTL ITPOCTOCB B PEMOHTE; HOTpC6HOCTI) B MaTe€pHrajiaXx U 3allaCHLIX YacCTAX IJIA BBIIIOJI-
HEHHS PEMOHTHEIX padoT.

Tunoso# 06beM paboT MPH TEKYLIEM PEMOHTE

s MarucTpasbHBIX M HOATIOPHBIX HACOCOB MPOBOZSTCS BCE ONMEPALMU TEXHHYECKOTO OOCITy>KHBa-
HUS, a TaKKe: TMOArOTOBKA TPAHCIOPTHBIX CPENCTB, MOJBEMHBIX MEXaHHW3MOB H IPHCIIOCOOJICHU,
WHCTPYMEHTOB; NTPOBEpPKA HAJIMYUSA M COCTOSTHUS 3allacHBIX YacTeH, MECT M YKIaJKH y3JIOB U JeTajel
HAacoca; MPOBEepPKa COCTOSIHUA TMOJIIMITHAKOB, TOPLEBbIX YIDIOTHEHHH, 3y04YaTol U IiacTHHIaTOn My(T;
CMEHA CMa3KH 3y0uaToil My(QThl; ©3MEpEeHHE pajualbHBIX 3a30pPOB BO BKJIAIBIIIAX MMOAMIMITHIKOB, HATATA
KPBILIEK PagHalbHO-yIIOPHOTO TOJIIMITHUKA ¥ TIOAIIWITHUKA CKOJBXKEHHS; pa30opka, nedexranus u
cOopka TOPIEBHIX YINIOTHEHNH; BHOBb YCTaHABJIMBAMbIE TOPLEBbIC YINIOTHEHHUS JOJKHBI IPOMTH 0OKaT-
Ky M UCIBITAaHUE HA CTEHJIE ; IPOBEPKA TEPMETUYHOCTH CTBIKOB KPBIIIKHA C KOPILYCOM OCHOBHBIX U T'OpH-
30HTAJIbHBIX MOATIOPHBIX HACOCOB, KPBIIIKHA CO CTAKAHOM BEPTHUKAJIBHBIX IIOAIOPHBIX HACOCOB; KOHTPOJIb
paboTOCTIOCOOHOCTH U, IPU HEOOXOAUMOCTH, PEMOHT CUCTEMbI 000TpeBa JIEMEHTOB KapTepa BEpPTUKAIIb-
HBIX HaCOCOB; IIPOBEPKA LIECHTPOBKHU U IIOATOTOBKA HACOCHOIO arperara K IycKy; IIyCK, U3MEPEHHE U aHa-
113 paboumx MapaMeTpoB HACOCHOI'O arperaTa MoJ| Harpy3Koi.

Jls HacoCoB BCIIOMOTATEIBHBIX CHCTEM BBIMOJIHSIOTCS Bee omepamuu 1O, a Ttakke pa3zdoopka, mpo-
MBIBKA JICTAJICH U Y3JI0B, Ne(heKTaIUsl U 3aMEHA W3HOIICHHBIX JETalei, COOpKa U MOHTaX OTPEMOHTHPO-
BaHHOTO HAcOCa; MPOBEPKa IIEHTPOBKH, ITYCK U IMPOBEpKa pabounX mapaMeTpoB.

Tunoso# 06beM padoT NPH CPeTHEM PEMOHTE

IIpu cpeanem peMOHTE MaruCTPadbHBIX U MOJIOPHBIX HACOCOB MPOBOSITCS BCE OMEPAIUU TEKYIIETO pe-
MOHTA, a TAKXKE: OTIOPOKHEHUE OT HE(TH, BCKPHITHE M pa300pKa Hacoca; OYHUCTKA, IIPOMBIBKA U BH3yallb-
HBII OCMOTp Y37I0B U J€Tajeii; IPOBEpPKa COCTOSIHUS HAIECKHOCTH KPEIICHUS U CTONOPEHUS BTYJIOK Bala,
paguaNTbHO-YIIOPHBIX TOMIIAITHAKOB (€CITM Bajl HE MEHSCTCS); MPOBEPKA CTEICHU H3HOCA BTYIIOK;
KOHTPOITb Pa3MEPOB M TEXHHUYECKOTO COCTOSHUS MOCAI0YHBIX U PE3bOOBBIX TIOBEPXHOCTEH Baja, JOMATOK
U TUCKOB pabodvero Kojeca, Mpyu HEOOXOAMMOCTH PEMOHT WIIM 3aMEHA; U3MEPEHUE PaTHaIbHBIX 3a30POB
B MIEJICBBIX YIUIOTHEHHSIX paboyero Kojieca W, B CIydae MPEBHIINICHUS HOPMATUBHBIX 3HAYCHHM, 3aMeHa
VIUIOTHUTEIHHOTO KOJBIA MJIM BOCCTAHOBIICHHE Pa3MEPOB AJIEMEHTOB IEIEBOTO YIUIOTHEHUS: ACPEKTO-
CKOMUsI Baya (€CJIH CPOK e MPOBEJCHHS COBIAAeT C BPEMEHEM BHIMIOJIHEHUS CPETHETO PEMOHTA); 3aMe-
Ha TIAPOHUTOBBIX MPOKIIAIOK MEXIY KPBIIIKONW W KOPITyCOM HAcOCOB. B 3aBHCHMOCTH OT TEXHUYECKOTO
COCTOSIHHS Y3JIOB U JIeTallell Hacoca MPOBOAATCS 3aMeHa (WJIM PEMOHT) pOTOpa, yCTaHABIMBAEMEI POTOP
JIOJDKEH OBITh MWHAMWYECKA OT OalaHCUPOBAaH; PEMOHT (BOCCTAaHOBJICHHE) WUIM 3aMEHA YIUTOTHSIONTUX
BTYJIOK, 3aMeHa (MJIM PEMOHT) MOIIMITHUKOB CKOJIBKEHHUS, MPUIIA0pOBKA HOBBIX BKJIAIBIIICH MO BTy C
MPOBEPKON TIPHJICTaHUS BKJIQABIIICH K KOPITyCY MOMNIUITHUKA: 3aMEHA MIAPUKOIIOIIMITHIKOB; BOCCTa-
HOBJICHUE AHTUKOPPO3HOHHBIX MOKPHITHH M OKPAaCcKH; pa300pka, PEMOHT, cOOpKa BO3AYIIHONH KaMephl
OecrpoM- BAIBHOTO y3J1a U YCTAaHOBKA 3a30pOB MEXKIY BTYJIKON M muadparmMoil 6ecripoMBaIbHOTO Y3714,
MpOBEpKa M30BITOYHOTO JABJICHHS B BO3MYIIHOW KaMepe YIUIOTHEHHUS MPOMEKYTOYHOTO Balia (HEe Me-
Heel96,2 Ila (20 MM Boa. cT.); cOOpKa, IIEHTPOBKA, OTIPOOOBAHKE IIOJ HATPY3KOH, HM3MEPECHHUE U aHATN3
pabounx pexuMoB. Bce pe3rHOBBIC YILUTOTHUTENBHBIC KOJbIIA MOMJICKAT 3aMeHe Ha HoBble. [l BepTH-
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KaJIbHBIX IMOAIIOPHBIX HACOCOB, KPOME TOI'0, IIPOBOAATCSA MPOBEPKA OTCYTCTBUA TCUM U3 CTaKaHa, U3-I10/]
KPBIIIKK ¥ U3 KapTepa; 3aMEeHa UMIIEIIepa, BCeX MPOKIATOK U KPETEKHBIX JeTalleld CO CMATON WU CO-
pBaHHOH pe3r0O0oii Oosiee ABYX HUTOK; MPOBEPKA COCTOSIHUS ITHEKOB, paboduero Kojeca yIIOTHUTESIIBHBIX
KOJIeI[ U y3J1a TOPLIEBOTO YIUIOTHEHUS; PEMOHT TOPIIEBOr0 YIUIOTHEHHUS C 3aMEHOM Map TPEHHUS U YIUIOT-
Hsarommx Koer. [locite cOOpkrM HOBBIX WIJIM BOCCTAHOBJICHHBIX JETAICH OCYIIECTBIISIETCS TUHAMAYCCKAS
OaaHCHPOBKA POTOPA.

TunoBoit 06beM padoOT NPH KATUTaILHOM PEMOHTE.

[Ipu kanmuTaJbHOM PEMOHTE OCYILECTBIISIIOTCS BCE OMEPAIlMN CPETHETO PEMOHTA, a TAaKXKe JEMOHTaX
HACcOCOB; NMPOBEPKa COCTOSIHUS KOPITyCOB, MaTpyOKOB Hacoca, UX PEMOHT, 3aBapKa OOHApYXEHHBIX Je-
(heKTOB CTANBHBIX KOPITYCOB M JIeTajell HACOCOB, HAHECEHNE BHOBb aHTHKOPPO3UOHHOTO U AEKOPaTHBHO-
IO TOKPBITUS, OKpPacka HACOCOB; MCIBITAHUS Ha T€PMETHYHOCTh M MPOYHOCTH 3aBAPEHHBIX CTAIBHBIX
KOPILYCOB.

HpaKTH‘[eCKaﬂ 4acCThb.

3amaHue U CTYJIEHTOB: U3yYUTh W 3HATh METOMOJIOTHIO TEXHUYECKOTO OOCTYKUBaHWUS, TEKY-
IIEr0 U KaMUTaIbHOTO PEMOHTHI Hacoca. Kaxkaplif CTyACHT MOJDKEH MPUAyMaTh 5 BOMPOCOB MO JAaHHOM
TEME.

3anuinuTe Ha3BaHHUE pa60TBI " €€ 1ICJIb.

[Tpunoxenue 1
Koaudukarop (mpuMepHbIii NepeyeHb) OLEHOYHbBIX CPEACTB /IS OLleHKH 3HAHMIA, yMe-
HHUI M YPOBHSA cHhOPMUPOBAHHOCTH KOMIIETEHIIMH

Ne n/n Tun oyenounozo | Kpamixas xapaxmepucmuka oyenounozo cpeo- | Ilpedcmasnenue oyenou-
Koo oye- cpeocmea cmea H020 cpedcmea 8 (honde
HOYHO20
cpedcmsa
1. Henosas u/wnu | CoBMecTHast  jAeATeNbHOCTh  rpymmbl | Tema  (mpoGiema),

poJieBas urpa | oOy4aromIMXcsi W TPEToJaBaresis TOJ | KOHIEHIUSA, POIu
YIIPAaBICHUEM IIPEIOAABATEN C LEIBIO | 0KUIaeMbIU pe-

pemieHust y4eOHbIX W TpOo(decCHOHaNb- | 3yJIbTaT
HO-OPHEHTUPOBAHHBIX 33]a4 MyTEM HrI-
pOBOrO  MOJAEITUPOBAHUS  PEAJbHOM
npobiaemHoit  cutyauuu. [lo3BossieT
OLICHUBATh YMEHHE AaHaJIM3UpPOBaTh U
pelarb THIMUYHBIE MPO(EeCCHOHAIbHBIC
3aJ1auu

2. Keiic-3anaua V4eOHblii MaTepral MoaeTcs CTYICHTaM B | 3aaHUs JUIsl pellle-
BHIE NpoOieM (KeiicoB), B KOTOPHIX 00y- | HUSL KEHC - 3a]1a4u

YaOIUMCs MpeIJiaraeTcs OCMBICIHTh pe-
QIBHYI0 TPO(QECCHOHANBHYI0 CHUTYaIHIO
JUI pellieHrs] JaHHOW mpoOieMbl. 3HaHUS
MpHOOpeTArOTCS B pe3yJIbTaTe aKTUBHOU M
TBOpPYECKOW pabOTHI: CaMOCTOSATENHLHOTO
OCYILIECTBJICHUS _ lieJIenloNaradusi, coopa
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HeoOxonuMor MHGOPMAINH, ¢ aHaIh3a C
Pa3HBIX TOYEK 3PEHUS, BBIIBUKCHUS TUIIO-
TE3bI, BHIBOJIOB, 3aKJIFOUEHHS, CAMOKOHTPO-
JIsL TIpoIlecca MOJIyYeHUsl 3HAHUN U ero pe-
3yJIBTaTOB.

Ompoc

CpencTBo KOHTpPOJISI YCBOEHUSI yueOHO-
ro Marepuana TeMbl, pasjena Wik pas-
ACJIOB  IUCHHUIUIMHBI, OPraHWU30BaHHOC
KaK y4eOHoe 3aHATHE B Buje cobeceno-
BaHU TPEToAaBaTeNs ¢ 00yJaronMu-
csl.

Bonpocsl o temam
/ pa3nenam AUCLU-
TJTUHBI WK TIpodec-
CHOHAJILHOTO MOJY-
st

KoHntponbHas
pabota

CpencTBo THpOBEpPKHM YMEHUN NpUMe-
HATH MOJIy4YE€HHbIE 3HAHUS JUISl peIIeHUs
3a7a4 OMPEAETICHHOTO THIIA IO TeMe
WIN pa3Jieny

Kommnext
KOHTPOJIBHBIX 33/1a-
HUM IO BapUaHTaM

Kpyrasiii crodn,
JUCKyCCHs,
JICITyT, neba-
ThI

OneHo4HbIE CPEACTBA, MO3BOJISIOMINE
BKJIIOYUTh OOYYaIOUIMXCS B IPOLECC
OOCY)XJIeHHSI ~ CIIOPHOTO  BOIPOCA,
npoOJIeMbl U OLEHUTh UX YMEHHE apry-
MEHTHPOBATh COOCTBEHHYIO TOUKY 3pe-
HHs

[lepeuenr auckyc-
CUOHHBIX TE€M s
MPOBEJCHUS  KpYT-
JIOTO CTOJIa, AUCKYC-
CUM, JUCHyTa, Je-
0aroB

[Toptdonuo

IleneBass mombopka paboOT CTyACHTA,
packpbiBaromasas €ro HMHAUBUAYAJIbHBIC
o0pa3oBaTeNbHbIe JOCTIKEHHS B OJHON
NI HECKOJBbKHUX y‘le6HLIX JUCHUIIINH,
B Mpo(eCcCHOHATLHOM MOJTYJIE.

Crpykrypa moptdo-
JIUO

IIpoexr

KoHeuHBII DIPOAYKT, NOJy4aceMbld B
pe3yJibTaTe IJIAaHUPOBAHUS M BBINOJIHE-
HUSI KOMILUIEKCA y4eOHBIX U HUCCIe0Ba-
TeNbCKUX 3amanuil. I103BOJISIET OLIEHUTH
YMEHHSI OOYYarOIIUXCS CaMOCTOSITENb-
HO KOHCTPYHMpPOBaTh CBOM 3HAHUSI B
MpollecCe PEIICHUs] MPAKTUYECKUX 3a-
Jad U TpoOsieM, OpPHEHTHPOBATHCS B
WHPOPMAIIMOHHOM  MPOCTPAHCTBE U
YpPOBEeHb CHOPMHPOBAHHOCTH aHAJIUTH-
YECKHUX, HCCIIeIOBATEIILCKUX HAaBBIKOB,
HaBBIKOB MPAKTUYECKOTO U TBOPYECKO-
ro MbIIIeHus. MOXeT BBITIOJHATHCS B
WHJIUBUIYAJIbHOM TIOPSIAKE WU TPYI-
0¥ 00YYJarOIIMXCS.

Tema rpynnoBsix
W/WITA UHIUBUTY-
QJIBHBIX MTPOCKTOB

Pabouyas
TETpaib

JrakTnyeckuii KOMIUIEKC, MpeIHa3Ha-
YEHHBIH 11 CAMOCTOSITENIbHON paOOTHI
00ydJaromerocs v Mo3BOJISIOIIHNK Ol1e-
HUBATh YPOBEHb YCBOCHHS UM y4eOHO-
ro Matepuaja

O6pasern paboueit
TeTpaau

PasnoyposHe-
BbIC YUCOHBIC

Pasznmuuaror 3agauu U 3a1aHUA:
a) PeIpPOYKTUBHOTO YPOBHSI, IO3BOJISI-

Kommnekr pasno-
YPOBHEBBIX 33144 U




35

3a1a4M U 3a7a-
HUSA

IOIIME OIIEHUBATH M JJMarHOCTUPOBATH
3HaHue (pakTHyeckoro marepuaia (6a-
30BBIC MTOHATHS, AITOPUTMBI, (PAKThI) U
YMEHHE MPaBUIBHO UCTIOIH30BATH CIIe-
[[aJIbHBIC TEPMUHBI M IOHATHS, Y3Ha-
BaHHE O0BEKTOB U3YYCHUS B PAMKax
OIPEIENIEHHOTO pa3Jielia JUCIUILIINHBI,
0) PEeKOHCTPYKTUBHOTO YPOBHSI, ITO3BO-
JISTFOIIME OLICHUBATh U TMarHOCTHPO-
BaTh YMEHHS CHHTE3UPOBATH, AHAIM3H-
poBaTh, 0000mAaTh (PAKTUIECKUIA U TEO-
peTuyeckuii MaTepuai ¢ popmynupo-
BaHHMEM KOHKPETHBIX BBIBOJIOB, YCTa-
HOBJICHUEM TIPUYUHHO-CIICCTBEHHBIX
CBsI3€l;

B) TBOPYECKOT'O YPOBHS, TIO3BOJISIONINE
OLICHWBATh U INArHOCTHPOBATH YMEHHUS,
WHTETPUPOBATh 3HAHHS PA3IMYHBIX 00-
JacTel, apryMeHTHPOBAaTh COOCTBEH-
HYIO TOYKY 3pEHHS

3aJaHul

10.

Pacuetrno-rpa-
¢uueckas pa-
6ota

CpencTBo TPOBEPKH YMEHUM HpUMeE-
HATH IOJYYEHHbIE 3HAHUS 110 3apaHee
OTpe/IeNIEHHOM METOAMKE JJISl PelIeHus
3a/a4 WIM 3aJaHUM 10 MOAYJIIO WU
JUCIUILIMHE B 1€JIOM.

Kommniekt 3aganuii
JUISt BBITIOJTHEHHUS
pacyetHo-rpaduye-
CKO# paboThI

11.

Pedepar

[IpoaykT caMOCTOSATENbHONH PabOTHI
CTYJICHTa, TPEICTABISAIONIMN  CcOOOM
KpaTKO€ M3JI0)KEHUE B MMCbMEHHOM BHU-
Jie TIOJIyYEHHBIX PE3yJIbTaTOB TEOPETH-
YECKOI'0 aHajau3a ONPEIEICHHON TEMBI,
IJIe aBTOp PacKpbIBAa€T CyTh HCCIENY-
€MOM MpOoOJIEMBI, IPUBOIUT Pa3INUHbIE
TOUKH 3pEHHs, a Takke COOCTBEHHBIC
B3IJI511bl HA HEE.

Tems! pedepaToB

12.

Joxkmanm, coo6-
[IEHHE

[TpoayKT caMOCTOSATENbHOW  PabOThI
CTYJI€HTa, TPEJICTaBIAIONINN  cOoOOM
nyOJINYHOE BBICTYIUICHHE TIO TIPE/ICTaB-
JICHUIO IIOJIYYEHHBIX pPE3YJIbTaTOB pe-
IICHUS ONIPEICIICHHON TEMBI.

TeMmbl JOKJIaJIOB,
COO0O0IIIEeHUI

13.

CoOeceno-
BaHUE

CpencTBO KOHTPOJIS, OPraHU30BAHHOE
KaK cIeluanbHas 0ecesia mpernoaBare-
14 ¢ 00y4aroIUMCs Ha TEMBI, CBSI3aH-
HBIE C U3y4aeMON JUCLUILIMHOM, U pac-
CUMTAHHOE HA BBISICHEHHE 00bEMa 3Ha-
HHUi1 00YYarOLIETrOCs 110 ONPEAEIEHHO-
My pasjeny, TeMe, IpooJIeMe | T. II.

Bonpocs! o temam
/ pa3nenam aucLu-
IIJIMHBI

14.

TBopueckoe
3aJlaHue

YacTuyHO persiaMeHTUPOBAHHOE 3a1a-
HUE, UMEIOIIEe HECTaHJaPTHOE pellie-
HUE U MO3BOJISIONIEE JUATHOCTUPOBATH
YMEHMS, UHTETPUPOBATh 3HAHHUSI pa3-

Tembl rpynmoBbIx
W/UITA UHIUBUTY-
aJbHBIX TBOPUECKHUX
3aJIaHui
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JUYHBIX 00JacTeil, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3peHUs. MOXKET
BBITNOJIHATHCS B MHIUBUYaJIbHOM I10-
PSAKE WK TPYNIION 00ydYaronuxcs

15. Tect CpencTBo KOHTpOJIs, HanpaBiieHHoe Ha | DOHA TeCTOBBIX 3a-
MIPOBEPKY YPOBHSI OCBOCHUSI KOHTPOJIU- | JaHUI
PYEMOTro TEOPETUIECKOTO U TIPaKTHYe-
CKOI'0 MaTepuasa 1o JuJaKTHIYeCKUM
eMHUIIAM JUCITUTUTMHBI WU Tipodec-
CHOHAJIBHOTO MOyJist. CUCTEMA CTaH-
JTApTU3UPOBAHHBIX 3a/IaHHUM, TTO3BOJIS-
0111 aBTOMATU3UPOBATH MPOLEAYPY
W3MEPCHHs YPOBHS 3HAHUH M YMCHHM
00yJaronIuXxCs
16. Occe CpenctBo, 103BOJISAOLIEE OLIEHUTh yMe- | TemaTuka scce
HUE 00yYaromerocsi MUCbMEHHO H3Ja-
ratb CyTh IIOCTaBJICHHON MpPOOIEMBI,
CaMOCTOSITEJIBHO ~ TPOBOJUTH  aHAJN3
9TOH MPOOIEMBI.
17. [IpakTudeckue | IT0 3amaHusi, C MOMOIIBIO KOTOPBIX y | Buasl: HabmoaeHMe,
paboThl (Tpak- | yuamuxcs GOPMUPYIOTCS U Pa3BUBAIOT- | USMEPEHUE,  OIBIT,
TUYECKOE 3a- | CS TPaBWIbHBIC MPAKTHUECKUE JIeH- | KOHCTPYUPOBAHUE U
JIlaHue) CTBUS. Ip. 3ajaHus A
MpaKTUYECKUX  pa-
oot
18. JlaGoparopHbie | DTO TpOBEICHUE yYalIMMUCS 1O 3ada- | 3amanus s Jabo-
paboTsI HUIO TIPETo/IaBaTeNs OIMBbITOB C UCIOJNb- | PATOPHBIX paboT
30BaHHEM MPUOOPOB, MNPUMEHEHHEM
MHCTPYMEHTOB M JPYIUX TE€XHUUYECKHX
MIPUCITIOCOOICHUH.
19. Tpenaxep TexHu4eckoe cpeacTBO, KOTOPOE MO- Kommnekr 3aganuit
JKET OBITh UCIIOIB30BAHO JJII KOHTPOJIS | JUIst pabOTHI Ha Tpe-
IPHOOPETEHHBIX CTYAEHTOM Ipodec- HaXepe
CHOHAJIHHBIX HABBIKOB U YMEHUH TIO
YIPaBICHUIO KOHKPETHBIM MaTepUaib-
HBIM 00OBCKTOM
20. OTtueTsl o | CpencTBo  KOHTpOJs, MO3BOJstomias | Buasl pabor u 3a-
MpaKTUKaM oOyyJaromeMycsi TPOJIEMOHCTPUPOBATh | TaHHUS Ha Y4YEOHYIO
00001IeHHbIC 3HAHUS, YMEHUS U MpakK- | U MPOU3BOJICTBEH-
TAYECKUH OTBIT, MPUOOPETEHHBIE 3a | HYIO MPAKTUKY
BpeMs IPOXOXKACHUS Y4eOHOM U Ipou3-
BOJCTBEHHON TpakTUK. OTYETHl TIO
MpaKkTUKaM TO3BOJIAIOT KOHTPOJHPO-
Batb B 1enom ycBoenne OK u IIK
o6o3naueHHbIxX B [ITICC3.
21. Konrent- AHanu3 U OLIEHKA B COOTBETCTBUH C [Tepeuenn nOKyMeH-
aHallu3 OKY- | KPUTEPUSMHU JOKYMEHTOB (’KYpHAJIOB TOB MOAJIEKALTUX
MEHTallUU TEOPETHYECKOTO ¥ MPOU3BOJICTBEHHOTO | aHAIHU3Y, KPUTCPUH

00y4eHus1, XapaKTEPUCTUK, TBOPUYECKUX
paboT, THEBHUKOB M OTYETOB IO MTPaK-

OLCHKH
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tuke, BKP u n1p.), cBHAeTenbCTBYIOMNX
00 ypOBHE KOMITIETEHTHOCTH 00y4aro-
IIETOCS.

22. Hab6mone- | MHCTpyMeHT cOopa nHbopManuu asis [enb, 00BEKTHI HA-
HUE YCTaHOBJICHUS (aKTOB OJrroIeHMs, oOpaselt
JcTa s (PUKCH-
pOBaHMUsI pe3yybTa-
TOB HaOJIIOICHUS
23. 3aganue Ha | [Tepeuenbp OCHOBHBIX BOmpocoB, kKoTo- | BKP mo cnenuans-
BKP (gumom- | peie TOIDKHBI OBITH pacKphIThl B padote, | Hoctu CITO
HBI  TMPOEKT, | a TAKXKE yKa3aHuUsl Ha OCHOBHBIE HH(]OP-
JUTUTOMHAS MAI[MOHHBIC HCTOYHUKH.
pabota)
24. OK3aMeH CpenctBo KOHTpoJIS, IpeiHa3HaueHHoe | Borpockl no Temam

JUTSL BBISICHEHUE 00beMa 3HaHUN U yMe-
HUM 00yJaromerocs 1o JUCIHUTUIHHE

/ pa3aenam AUCLIU-
IIJIMHBI




