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1 Heau u 32124 JUCHUNJIHHBI

Lenvo usyuenuss Oucyuniunvi «COOpP W TMOATOTOBKA CKBAKUHHOH NPOAYKIMH
SIBIISICTCS. OCBOGHHUE CTYIEHTaMH (PU3MUECKUX OCHOB MIpoliecca coopa u moAroToBKH HeTH, raza
Y BOJIbl Ha IPOMBICTIAX, PACKPBITHE CYIIIHOCTH MIPOLIECCOB, MPOUCXOSAIINX B HEPTEIPOMBICIOBOM
000pyI0BaHUU.

3aoauu uzyuenus oucyuniunvl «CO60p U MOATOTOBKA CKBAKUHHOM MPOLYKIMH.

1. VYcBoenue cTyaeHTaMH (U3NKO-XUMHUECKOW CYIIHOCTH OCHOBHBIX TEXHOJOTMYECKHX
MPOLECCOB cOOpa U MOATOTOBKH CKBAXMHHON MPOAYKLIUU HA MPOMBICIAX.
2. ®opMHpOBAaHNE YCTOWYMBBIX HABBIKOB MPAKTUYECKOTO BJIAJCHHS pacdyeTaMH IPOILIECCOB B
anmaparax MpoMBICIIOBOTO 00yCTpOHCTBA.

2 Mecto qucuuminnsel B ctpykrype OOII

JucuumninHa OTHOCUTCS K NPOGUIbHON YacT MpoPecCUOHANBHOTO HUKIIA. [ u3ydeHust
Kypca HYXHO BIAJETh 3HAHHUSIMH, TOJYYCHHBIMA B Kypcax «XHMHS», «IIOJ3EMHas
TUAPOMEXaHUKa», «TePMOJIMHAMUKAY, «pa3paboTka HEPTSIHBIX U ra30BbIX MECTOPOXKICHUN» U
T.J.

B cBowo ouepenb, AaHHBI Kypc, MOMHUMO CaMOCTOSITEIBHOIO 3HAYCHHUS, SBISETCS
npeamiecTByOIel JUCIUIUIMHON JUIsi KypcoB: pa3paboTKa M 3KCIUTyaTalusi Ta30BbIX,
ra30KOH/ICHCATHBIX MECTOPOXKACHUM, IKCILTyaTalisl Ta30BbIX CKBAXHH, TEXHOJOTUS U TEXHUKA
METO/I0B TIOBBIIICHHS HE()TEOTAAYH.

3 TpeGoBaHusl K YPOBHIO OCBOCHUS CO/IEPKAHMS AU CHUIIIHHBI

[Ipouecc w3ydeHMs AMCUMIUIMHBI HalpaBlIeH Ha (OPMUPOBAHUE  CIEAYIOLIUX
KOMIETEHIIMI WHIUKATOPOB UX JOCTH)KCHUS

IIK-2 - CnocoGHOCTP TPOBOAUTH pabOTBl MO  JUArHOCTUKE, TEXHHYECKOMY
00CITyXKMBAaHUIO, PEMOHTY U SKCILTyaTallud TEXHOJIOTHYECKOT0 000PYI0BaHMS B COOTBETCTBUU C
BBIOpaHHOM cepoil mpodhecCHOHATEHON AEATEIbHOCTH.
3HATh:

- Ha3HAYEHUE, TPABUJIA IKCIUTyaTallid ¥ PEMOHTa HeTera30Boro 000py0BaHMS;

- IPUHLHUIIBI OPTraHU3alMHd ¥ TEXHOJIOTHH PEMOHTHBIX PadOT, METOABl MOHTaXKa, PETYIUPOBKU U
HATAJIKH 000PYIOBAHHUS.

yMeThb:

- aHaJIM3UPOBATh apaMeTPbl pabOThI TEXHOJIOTUYECKOTO 000PYAOBAHNUS;

- pa3pabaThIBaTh U IUIAHUPOBATH BHEIPEHHE HOBOTO 00OPYIOBAHMUS.

BJIA/JeTh:

- METOJJaMM JMarHOCTUKU M TEXHUYECKOro OOCITYy>KMBAHHS TEXHOJIOIMYECKOro 00OpYIOBaHUS
(Hapy)XHbIf ¥ BHYTPEHHHH OCMOTpP) B COOTBETCTBHM C TPeOOBAHHUSAMH IPOMBIILICHHON
0€30MacHOCTH U OXpaHbl TPYy/a.

IIK-4 - CrocoOHOCTh OCYLIECTBIISITh ONEPAaTUBHOE COMPOBOKICHHE TEXHOJIOTHYECKUX
IPOIIECCOB B COOTBETCTBUU C BEIOpaHHOM chepoit mpodeccuoHanbHON AesITeTbHOCTH.
3HATh.

- TEXHOJIOTUYECKHE TMpOLEecChl B 00JacTH HedTera3oBoro jeia JUis OpraHu3aluu padoThl
KOJUJIEKTHBA UCIIOJIHUTEIIEH;

yMeThb:

- TIPUHUMATh HUCTIOJHUTENLCKUE PEIIeHHs] MpH pazdpoce MHEHHH M KOH(IIMKTE HHTEPECOB,
OTIPENIeNIUTh MOPSIOK BHIIOIHEHUS paboT;

BJIA/I€Th:

IIK-5 - CnocoGHOCTh OQOPMIIATH TEXHOJIOTHYECKYIO, TEXHHYECKYIO, MPOMBICIOBYIO
JIOKYMEHTAIIMIO IO OOCTY)KMBAaHHIO W DJKCIUTyaTallud OOBEKTOB HE(PTErasoBOHW OTpaciu B
COOTBETCTBUU C BBIOpaHHOM cepoil nmpodeccuoHanbHON AEATENbHOCTH.
3HATh:

- TIOHATHS U BHJbI TEXHOJOTMYECKOW, TEXHUYECKOW U TPOMBICIOBON JOKYMEHTAIMH W
NpeIbsBIsieMble K HUIM TpeOOBaHMS; BUIBI M TPEOOBAHMS K OTYETHOCTH, OCHOBHBIC OTYETHBIE
JIOKYMEHTBI, CPOKH MPETOCTABICHHUS, AITOPUTMBI (DOPMUPOBAHHS OTUYETOB,



yMeThb:

- (hopmupoBaTh 3asBKH Ha IPOMBICIIOBBIE UCCIIEIOBaHMS, TOTPEOHOCTH B MaTepraiax;

BJIAJ1€Th:
- HaBbIKaMH BEACHUS HpOMI:ICJ'IOBOfI JOKYMEHTAlIUU U

4 O0beM TUCHHUIIMHBI U BUAbI Y4eOHOi# padoThl

OTYCTHOCTH.

Bcero CemecTpsl
. yacos/
Buj yuyedHoii pa6oThI — 7
0P0 0P0
KonTakTHas padora 68/1,88 68/1,88
B Tom uuncne:
Jlexuuu 18/0,5 18/0,5
ITpaktrueckue 3anstus (I13) 32/0,88 32/0,88
Cemunapsi (C)
Jlaboparopubie pabots (JIP) 18/0,5 18/0,5
CamocrosiTeJibHasi pa6ora (Bcero) 76/2,1 76/2,1
B Tom umcie:
Pedepatsl 10/0,28 10/0,28
KontponpsHast pabora
U (unu) opyeue 6uovi camocmosmenvbHou pabomoi.:
Tewmbl 1711 CaMOCTOSTENILHOTO U3YUeHUS 36/1 36/1
[ToaroroBka K 1a00paTOPHBIM paboTamM 10/0,28 10/0,28
[ToaroroBka K MPaKTUYECKUM 3aHATUSAM 10/0,28 10/0,28
IToaroroBka K SK3aMeHy 10/0,28 10/0,28
Bua otyerHOCTH IK3. IK3.
O6was Tpynoemkocts | BCEI'O B yacax 144 144
AU CIUTIJINHbI BCEI'O B 3a4. exuHHIaX 4 4
5 Coaep:kanue IUCHUNTHHBI
5.1 Pa3aennl AMCHUILIMHLI 1 BUALI 3aHATHII
Ne [Tpaxr. JIao.
- HanmeHnoBanue pasnena Jlexu. SAHSIT. SAHSIT. Bcero
JUCITUTUTAHBI 9Jachl 4acoB
Jachl JaChl
OCHOBHBIE  TIOJIOKEHUS  KOMIIJIEKCHOTO
1 | npoexra pa3paboTku He(TAHOTO 2 2 2 6
MECTOPOXKICHHS
Cucremsl coopa, TpaHCcHopTa u
2 | moarotoBku He(TH, Traza W BOABl Ha 2 2 -/- 4
TPOMBICIIaX
3 | I3mepeHwust MPOAYKIINU CKBAKUH 2 4 -/- 6
4 TpybomnpoBosl, MPUMEHSIEMbIE Ha 5 4 i 5
HE(PTAHBIX MECTOPOKIACHHSIX
ITpyunnbI CHIDKEHUS IIPOIYCKHOU
CIIOCOOHOCTH He(TEenpoBOI0B u
5 4 4 6 14
ra30mpoBOJIOB U METOABI OOPHOBI ¢ ATUMHU
SIBIICHUSIMU
6 | Cenmapauus HeTH OT rasa 2 -/- 4 6
7 OOpa3zoBaHue u paspyuieHue HePTIHBIX| 9 - 6 8
OIMYIBCUI




HedtenpoMeicioBbie pe3epByapsl

IInactoBeie U MMPECHBIC BOABI AJId 3aKaYKU
B IIPOAYKTUBHBIC ITJIACTHL

Bcero

18 18 32 68

5.2 JlekiMOHHbIE 3aHATHSA

HaunmenoBaHnmue pa3aeia IMCIUIIJINHBI

Coaeprxanue pasiena

2

3

OCHOBHBIE M0JI0’KEHUS KOMILJIEKCHOTO
NMPOoeKTa pa3padoTKu HeQTAHOTO
MeCTOPOKAeHU s

OOmue cBeaeHHUS O MPOEKTEe pa3pabOTKH |
npoekTe oOycrpoiicTBa. JIByXcTamuiiHbIE
KOMILJIEKCHBIE CXEMBI M TTPOEKTHI pa3pabOTKu
He(DTSIHBIX MECTOPOXKIACHUM. Oransl
HU3y4YCHUS u OCBOCHHUS He(TSIHBIX
MECTOPOXKICHUM. Ucxonusie JIaHHBIE,
HEo0X0UMbIe TUTSt COCTaBJICHUS
KOMIUIEKCHBIX CXEM U MPOEKTOB pa3paboTKH.
OcHoBHbIE TpeOOBaHUS, IPEABABISIEMbIE IPU
IPOEKTUPOBAHUU CUCTEM cbopa U
TPAHCIIOPTUPOBaHMSI HE(PTHU, Ta3a U BOJBL.

Cucremsbl cOopa, TpaHCIIOPTA H
MOArOTOBKH He()TH, ra3a U BOAbI HA
NMpOMBbICIaX

OO01w11e cBeieHUs 0 CUCTEMaX IIPOMBICIIOBOTO
coopa UM TEXHOJOIMYECKHX YCTaHOBKax
HOJArOTOBKU He(dTH, raza u Boabl. CUCTEMBI
COBMECTHOTO cOopa M TpaHcIopTa HeTH U
rasa, MX JIOCTOMHCTBA M HEJJOCTATKHU.

HN3mepenust npoayKIUU CKBAKUH

TpanuuroHHbBIE METO/IbI U3MEPECHUS
IPOAYKIMH CKBaKUH. COBPEMEHHBIE METO/IbI
V3MEPEHHUSI IPOAYKIIUU CKBAKHH.

TpyOonpoBoabl, npUMeHsieMbIe HA
He(PTAHBIX MECTOPOXKICHHUAX

Knaccudukanus TpyOOIpPOBOIOB.
l'azompoBoabr st cOopa HedTsIHOrO Tasza.
l"azonpoBobl A cOopa NPUPOJHOTO rasza.
OCHOBHBIE  TIPUHIMIIBI  MPOEKTUPOBAHHS
TpyOONpOBOIOB Ha HePTIHBIX
MECTOPOXKICHHUAX. MeTOJsl  yBEIHUCHHS
NPOMYCKHON CIIOCOOHOCTH TPYOOIIPOBOJIOB.

IIpu4YuHBI CHHKEHHS MPOIYCKHOMI
CIOCOOHOCTH He(PTENnpPOBOI0OB 1
ra3onpoBoi0B M MeTObl 00PBLOBbI €
ITHUMH SIBJICHUSIMHU

[Ipyunubl  oOpa3oBaHUsI U OTJIOXKEHHUS
napa¢puHa B HEPTENpOBOJAX U METOJBI
60psObI ¢ HUMHU. [IpuunMHBl 00pazoBaHus U
OTJIOXKEHUs coneid B 00OpyIOBaHHU H
TpyOornpoBogax.  XUMHUYECKHE  METOMAbI
60pbOBI ¢ OTIIOXKEHUAMHU coiell. Duznueckue
METOJIbl OOpHOBI C OTJIOKEHUSMHU COJIEH.
Bopbba ¢ 0TIIOKEHUSIMH  BOJOPACTBOPUMBIX
coneil. [lpuunHbl 00pazoBaHUsl THUIPATHBIX
poOOK U MeTo/1bI 00pHObI ¢ HUMU. BHeITHSIA
U BHYTPEHHSSI KOpPpO3Hsl TPYOOIPOBOJOB U
METO/IbI X 3aLIUTHI.

Cenapanust HedgTH OT rasza

Haznauenue u KOHCTPYKTHUBHBIE
0COOEHHOCTH  CEMapaTopoB  Pa3IMYHbBIX
tunoB.  CemapallMOHHbIE  YCTaHOBKHM U
peKUMBl  UX paboThl. BiusiHue paboTbl




cOOpHOTO  KOJUIEKTOpa  Ha  MpPOIECC
cerapanuu.

OcCHOBHBIE IIOHATUA n OIpCACIICHUA

He(DTSIHBIX SMYJIbCUM. Y cToiunBOCTh
He(TAHBIX OMYJIbCUH. YcraHnoBkH
7 Oo0pa3oBanue u pa3pyuieHue HOATOTOBKH HePTH. [leamynbratopsl miis
He(PTAHBIX IMYJIbCHH paspylLieHus HeTSIHBIX OMYJIbCUH.
Knaccudukanus J€IMYJIBraToOpOB.
OcHoBHBIE TpeOOBaHUs, IPEABABIIEMBIE K
J€IMYJIbraTopam.
Haznauenue, KIaccuukanus u
KOHCTPYKTUBHBIE OCOOCHHOCTH HE(DTAHBIX
ezepByapoB. OOopynoBanue HE(TIHBIX
8 | HedrenmpombiciioBbIe pe3epByapbl pesepByap Py ¢
pe3epByapoB. MeToasl 60pb0BI € MOTEPAMHU
yIJI€BOJOPOAOB B pe3epByapax. 3aliura
pe3epBYapoB OT KOPPO3HH.
[ImacToBele BOABI U MX OCHOBHBIE CBOMCTBA.
OcHoBHbIE TpeOOBaHMS, NPEABABISEMbIE K
IUIACTOBBIM ~ BOJIaM,  HAarHeTaeMbIM B
IInacroBble U IpecHbIe BOABI 1JIA
9 IIPOAYKTHBHBIE TOPU30HTBHI. dusuko-
3aKa4KHU B IPOAYKTHBHBIE IIACThI . .
XUMHYECKHE CBOWCTBA IPECHOW  BOJBI.
TpeGoBanusi, npenbsBIsIeMble K KauecTBY
MIPECHOW BOJIBI.
5.3 JIaGopaTopHblii IPAKTHKYM
Ne HaumenoBanue pazneina
HaunmenoBaHue 1a00paTopHBIX paboT
I JUCIUILIMHBI
BbinonHeHue TEXHOJOTHMUYECKOW cXeMbl cOopa
Cucremsl cOopa, TpaHCIOpPTa M
MPOAYKIMK He(Teno0bIBalOIMX CKBAKUH Ha
1 | moaroroBku HedTH, ra3a U BOAbI
npombiciie (A7 MECTOPOXKACHUS WIM IIexa Io
HA MPOMBICJIAX
no0bIue HeTH U rasza)
IIpuynMHBI CHUKEHUS PONMYCKHON | ['MapaBandeckuit pacuer He(dTecOOpHOTo
2 cnocoOHocTH HepTEenpoOBOIOB U KoJuiekTopa  (HedTempoBoga) OT JOKUMHOM
ra3onpoBoaoB H MeTObI 60pbObI ¢ | HacocHO cranuuu ([JHC) no uenrtpanbHOro
3THMHU SIBJICHUAMH coopnoro nyskra (L{CIT)
IIpuyMHBI CHHKEHHUS MPOIYCKHOMI
3 CIOCOOHOCTH He(PTENPOBOAOB U IToctpoenue rpaduka u3MEHEHUs JaBJIECHUS I10
ra3onpoBoJA0B H MeTObI 00PbLOBI ¢ | JUIMHE POMBICIOBOTO ra30COO0PHOI0O KOJIIIEKTOpa
3THMH SIBJICHUSIMHU
IIpuyMHbI CHUKEHHUS PONYCKHOI | ['mapaBiauMdeckuii  pacyer  rasonpoBoja  OT
4 CIOCOOHOCTH He(PTENPOBOAOB B cermapallMoOHHOM  ycraHoBkM  (1-1  cTymeHb
ra3onpoBoJ0B H MeTOJbI 00PbOBI ¢ | cenapaluuu s TpyHnbl  HedTeT00bIBAIOIINX
3THMH SIBJICHUSIMHU CKBAYKMH) JI0 Fa30KOMIIPECCOPHON CTaHIIMU
Br16op TUTIOpa3Mepa " OnpeeNeHue
HEOOXOJMMOT0 KOJMYECTBA TI'PABUTAIMOHHBIX
5 | Cenapanusi He()TH OT rasza
cernapaTopoB JUIsl oT/eleHus ra3a oT Hedtu (1-s
CTYIEHb Cenapanum)
BnusHue Temmeparypbl, THUIA U pacxoja
Oo0Opa3oBaHue u paspyuieHue PATYDEL, P
6 MOBEPXHOCTHO-aKTUBHBIX BemecTB (IIAB) Ha

He(QTAHBIX IMYJIbCHHI

YCTOWUYHBOCTb AIMYJIbCHI




v Oo0pa3oBaHue u paspyuieHue ObecconuBaHue MOJEIBHBIX  BOJAOMACISHBIX
He(PTAHBIX IMYJIbCHI SMYJIbCUI
BiusiHue 27€KTpUYECKOro IOyl Ha KUHETHKY U
8 | HedprempombiciioBbIe pe3epByapbl
rIyOuHY 00€3BOKHBAHUS
9 IInacToBble U npecHble BOABI A | XUMHAYECKas COBMECTHUMOCTh Moenen
3aKa4KM B MPOAYKTHBHBIE IUIACTHI | HE(QTEIIPOMBICIOBBIX BOJ
5.4 IlpakTH4yecKHe 3aHATUSA
Ne HaumenoBanue paznena o
Tema npakTU4YeCKUX 3aHATHN
nn JUCIUILIMHBI
1 2 3
2 | N3mepeHusi NPOAYKIIMU CKBasKHH | PacueT BepTUKaIBHOIO cermaparopa 1o razy
3 | N3mMepenusi NpoAyKIUU CKBaKHMH | PacueT ropH3oHTaNbHOTO cenapaTopa mo rasy
OOpaszoBanne H  pa3pylleHHe
4 . Omnpenenenue MI0THOCTU AMYJIbCUU
HeQTAHBIX IMYJIbCHH
5 TpyOonposoasbl, npumMeHsieMble Ha | [ mapaBinyeckuin pacuer IIPOCTBIX
He(TAHBIX MECTOPOKICHHUAX TpyOONpOBOJIOB
6 TpyOonposoabl, npumMensieMble Ha | [ mapaBinyeckun pacuer CJI0KHBIX
He(TAHBIX MECTOPOKICHHUAX TpyOONpOBOJIOB
IpuyuHbl cHUKeHUs] MponyckHoil | OnpeneneHue rUApaTo00pa3oBaHus  IpU
7 CIOCOOHOCTH He(TeNpPOBOAOB M | TPAHCIIOPTE MNPUPOAHOIO Tra3a IpPH 3aJaHHBIX
ra3onpoBoJ0B U MeTOAbl 00PbOBI € | TEXHOJIOTHYECKUX  YCIOBHMAX  OKCIUTyaTaluu
3TUMHU SIBJCHUAMH IPOMBICIIOBBIX TPYOOIIPOBOJIOB
Omnpenenenue noTepu HEPTU OT OJAHOTO «KMAJIOrO
JOBbIXaHUs» B CTAIBHOM  IWJIMHIPUYECKOM
8 | HedrenpombicioBbIe pe3epByaphl P
BEPTUKAIBHOM pE3€pByape 3aJlaHHOro o0bema
(V), 3a10IHEHHOI0 Ha ONpPEIEICHHYIO YacTh.
Onpenenenne mnotepu HeYTH OT  OJHOTO
9 | HedrenpombicioBbie pe3epByapbl | «OOJBIIOTO JbIXaHUA» NpU 3arnodHeHHH 95%
o0beMa pezepByapa

™

o ok

6 CamocTosiTe/IbHAsi paboTa CTYIEHTOB MO TUCHHIJIHHE

6.1 Bonpocs! 1JIs1 cCaMOCTOATEIbHOI0 H3Y4YeHUsI
Pa3BuTHne He(pTSIHON U ra30BOM MPOMBIIIJIEHHOCTH HA COBPEMEHHOM 3Talle.
Oransl pa3BUTUSA U IKCIUTyaTallul HE(TAHBIX U Ta30BbIX MECTOPOXKICHUH.
OcHoBHbIe TpeOOBaHMsI, MPEAbSIBISIEMbIE K OpraHU3aluu cOopa U MOArOTOBKH HEPTH, raza u
BOJIBI.
CymHocTh I1BYXTpyOHOI caMOTeuHOl cucTeMbl cOopa HE(TH U rasa.
CymHocTh I'po3HeHCKON BBICOKOHAIOPHOM cUCTEMBI cOopa He(hTH U rasa.

OcHOBHOM BapHaHT YHU(UUHMPOBAHHON TEXHOJIOTMYECKONH CXEMbl KOMIUIEKCOB cOopa u
MOJATrOTOBKM He(TH, ra3za M BoJbl HedTenepepadaThIBalOUMX pailoHOB. OnucaHHe CXeMbl U
PEKOMEHIAllNN 110 TPUMEHEHUIO.

Ocobennoctu cOopa U MOJrOTOBKU HEPTH, COAEpHKALIEH CEPOBOJOPO.

[Ipeumy1iecTBa ¥ HEAOCTATKU T€PMETHU3UPOBAHHBIX CUCTEM cOopa HEPTH, ra3a U BOJBI.
3HaueHUE U3MEPEHUS TPOJYKIIMY CKBAXKHH.

. Crapplie MeTOIbI U3MEPEHUS MPOTYKIIMH CKBAYKUH.
. IlpyHIMNIManbHas TEXHOJOTMYECKas CXeMa 3aMepHOM ycTaHOBKHM «CHyTHUK A» U €€

OITMCaHuCE.
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ABTOMaTH3MpOBaHHAs IpynmnoBas 3amepHas ycrtaHoBka «CnyTHUk — BMP», e€ HasHaueHue,
IIPEUMYILECTBA, TCXHOJIOTHYECKAs CXEMA.

[TpuHuMnuanbHas TEXHOJOTMYECKas cxema 3aMepHOil yctaHoBkM «CnyTHUK b» n eé
OIMCAHHUE.

[IpunnunuansHas TexHoJoruueckas cxema 3amepHoit yctanoBku BUYC u e€ onucanue.
Knaccugukanus u HazHaueHHe cenapaTopos.

OCHOBHBIE CEKIIMU CEMAPATOPOB U UX Ha3HAUEHUE.

Onenka 3¢ (HeKTUBHOCTH pabOTHI cenapaTopa.

Br160op onTumansHOTo 4nca CTYNEHE! cermapaluy.

Cxema HeHTpoOEeXHOro (THAPOLMKIOHHOT0) cernaparopa, €€ OlUCcaHue.

Knaccugukarust mnpoMbIcIoBBIX TpyOonpoBoaoB. CopTaMeHT TpyO.

Be10op Tpacchel TpyOOIIpOBOIOB U HOPSI0K MPOBEIEHHS pabOT IIPU UX COOPYKEHHH.
[TonsiTrie 0 Koppo3un. Buasl KOppo3uu TpyOoOIIpOBOIOB.

MeToapl 3amuTBl OT KOPPO3WM BHYTPEHHEH W Hapy)KHOM IIOBEPXHOCTH IPOMBICIOBBIX
TpyOOTIPOBOIOB.

Apmarypa TpyOOIIpOBOIOB, €€ BUJIbl, YCTPOMCTBO, YCIOBHSI TPUMEHEHHUS.

[Ipenynpexaenue 3acopeHust HepTEMPOBOIOB U METOBI YIAJICHUS OTIOKCHUH.

6.2 Ilepeuensb TeM A5 pepepara

[TonsiTHEe 0 HEPTAHBIX SMYITBCHAX M YCIOBUS UX 00pa30BaHUsI.

DU3UKO — XUMHUYECKHE CBOMCTBA HEPTSIHBIX IMYIIbCHIA.

OCHOBHBIEC METO/IBI pa3pyIIeHUs] HEPTAHBIX SMYIbCHIA.

O6opynoBaHue YCTaHOBOK MOJATOTOBKM HePTH (TEINIOOOMEHHUKH, OJOKM Harpesa,
KaruieoOpa3oBaTeNu U Jp.), UX Ha3HAYEHUE M KOHCTPYKIINH.

Ha3nauenue, MexaHu3M JICHCTBHS U KIacCUPUKAIHS IE3IMYIIIaTOPOB.

Haznauenue u BUbI pe3epByapoB, 00JacTh TPUMEHEHHUSI.

O6opynoBaHye TOBapPHBIX PE3EPBYapPOB U €ro Ha3HAUYCHHUE.

[IpenoTBpamnienre NoTepb HEPTH MPU XPAaHEHUH €€ B pe3epByapax.

M3MepeHune KoaMuecTBa U OIpe/iesieHue KauecTBa TOBApHOH He(pTH B pe3epByapax.

. be3pesepByapHas ciaya HEpTH B MarucTpaibHbId HEPTEIPOBOI.
. O0cy)xuBaHuE pe3epByapHOro mapka.
. TpeboBaHusi, npeabsBiIsgeMble K 3aKauMBAaeMOl B IJIacT BOJE M B 4€M HEOOXOJUMOCTh

MOBBIIIEHHOT'O Ka4eCTBa BOJIBI.
CyIecTByIONIME YCTAHOBKU IMOJTOTOBKH CTOYHBIX BOJI MO 3aKPBITOH cXeMme (110 MPUHITHITY
0TCTOA, GUIBTPALIUH, FNEKTPODIOTALNHN).

Cucrembl cOopa MPUPOTHOTO Ta3a.

TpeboBanus1, IpeabsBiIsieMble K TOATOTOBKE M TPAHCHIOPTY raza Ha MPOMBICIAX.

OCHOBHBIE OTJIMYHS CEMApaTOPOB IJIsl MPUPOIHOTO ra3a U HeTH.

CenapaTopsl, IpUMEHsAEMBbIE Ha YCTaHOBKaX MOJATOTOBKH MPUPOHOTO rasa.

MeToap!l 1 TEXHOJIOTHIECKUE CXEMBI ITOATOTOBKH ra3a.

Ocymika ra3a M BblJeNIEHHME KOHJEHcaTa 3a CYET XOJoJa, MOJIy4aeMoro B JeTaH/Iepax.
TexHomornueckas cxema.

Ocymika raza Ha aOCOpOLIMOHHBIX YCTAaHOBKAX. TE€XHOIOTHYECKas cXeMa.

Ocymika ra3a u BbIICJICHHE KOHJCHCATa Ha aJICOPOIIMOHHBIX YCTaHOBKaX. TexHoJIornyeckas
cxema.

OuncTka He(TSIHOTO W TPUPOJTHOTO Ta3a OT CEPOBOIOPO/IA M YIIIEKHCIIOTO Ta3a.

Haznauenue, coctaB 1 060py10BaHHE KOMIIPECCOPHBIX CTAHIIHH.

Turmbl 1 XapaKTepUCTUKA KOMIIPECCOPOB, MPUMEHSIEMBIX JUTsi cOopa M TPaHCTIOPTHPOBAHUS
rasa.

HoBrle TexHOIOTHH B cUCTeMe cOopa M MOATOTOBKU HeTH | rasa.



YuyeOHO-MeTOANYECKOEe o0ecTeyeHne A1l CAMOCTOSITeIbHON PadoThI

1. 3unoBweBa JI.M. Coop, TpaHCTIOPT U XpaHeHHE HEPTH HA POMBICIIAX
[DnexTpoHHBbI pecypc]: yuebnoe mocodue/ 3unoBbeBa JI.M., Konosanosa JI.H., Bepucokun
A.b.— DrnekTpoH. TekcToBble JanHble.— CtaBponois: CeBepo-KaBka3ckuil penepanbHblii
yauBepcureT, 2017.— 230 ¢.— Pexkum pocryma: http://www.iprbookshop.ru/75593.html.

2. CO6op, TpaHCHOpT M XpaHEHHEe HePTH Ha MPOMBICTIaX [DIEKTPOHHBIH pecypc]:
MpakTUKyM/ — DJeKTpoH. TekcToBble naHHble.— CraBpomnoiib: CeBepo-KaBkazckuii
benepanbHbIi YHHUBEPCUTET, 2017.— 126 c— Pexum JocTyna:
http://www.iprbookshop.ru/75594.html.

3. Co6op, TpancnopT u xpaHeHue HedTH, HEPTENPOAYKTOB U Taza [DIEKTPOHHBIHI
pecypc]: yuebnoe mocobume/ H.IFO. bamkupueBa [u ap.].— DIEKTPOH. TEKCTOBBIC JTaHHBIC.—
Kazanp: Ka3zaHCkMi HanUMOHAJIBHBIA MCCICAOBATEILCKUA TEXHOJIOTMYECKUN YHUBEPCUTET,
2016.— 132 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/79503.html.

7. OneHOYHbBIE CPeACTBA
@OH/1 OLIEHOYHBIX CPEJICTB AUCLUILIIMHBI BKJIIOUAET B CEOS:
- BOIIPOCHI JUIsl TpOBeAieHUs 1 pyOexHOM aTTecTauuy;
- BOIPOCHI ISl NPOBEACHUS 2 pyOexKHOU aTTecTaluu;
- BOIIPOCHI K DK3aMEHY;
- TEKyLIU! KOHTPOJIb.

7.1 Bonipocsl k nepBoii py0e:xHOIi aTTecTanuu

OO01me cBeieHUs O IPOEKTE pa3padOTKU

OcHoBHbIE 33/]auH, pelIaeMble B IPOEKTaX MPOMBICIOBOTO 00yCcTpolicTBa

3. Kakue ucxojHble naHHbIE, HEOOXOIUMBIE I OOYCTPONCTBA MPOMBICIOBON IUIOIIAIH
HE(TAHOTO U ra30BOr0 MECTOPOKJICHUS JI0JIKEH COJEPKATh MPOEKT pa3padoTku?

4. OcHoBHbIe TpeOOBaHMS, IPEIbIBIIAEMbIE K OpraHU3aMy cOopa 1 OJAr0OTOBKU HETH, rasa

¥ BOJIBI Ha TUIOMIAN HEPTIHOTO MECTOPOKACHUS

CucrteMbl COBMECTHOTO cOOpa U TpaHcnopTa HeTH U raza

Knaccugukanus tTpyoonpoBoos

Knaccugukanus TpyOONpoBOJOB, TPaHCIOPTHUPYIOIIUX BOJXYy K HarHeTaTelbHBIM

cKkBakxuHaMm ¢ uenpro I/

8. K pemenuto, kakux OCHOBHBIX 3ajlady CBOAMTCS NMPOEKTHPOBAaHUE TPYOONPOBOIOB Ha
ionau He(TIHOTO MECTOPOXKIEHUS?

9. T'uapartHble MpoOKK B Ta30MpOBOJAX, CIIOCOOBI UX MPEIOTBPAILEHUS U YCTPAHEHUS

10. Yto mpumeHsieTcst ISl yCTpaHEHUsT 00pa30BaBIIMXCS THAPATHBIX OTIOKEHUH?

11. Yto sBnsieTCS OCHOBHBIM Ha3HaYEHUEM IPOEKTa pa3padOTKU HE(PTIHOTO MECTOPOXKACHHS?

12. OcHOBHBIE TIOHATHS O BHEIIHEH M BHYTPEHHEH KOPPO3UH TPYOOIPOBOJOB M METOJBI MX
3aILUTHI

13. KakuMu [ByMs yTSMU MPOTEKAET MPOLIECC KOPPO3IUH?

14. TlouBeHHas KOppO3us

15. BHyTpeHHs KOppo3usl.

» =
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OO0pa3sen TecTa 1 aTTeCTALUMA

®.1.0. crynenra

TECT
Uit 1-1 pyOeXHOM aTTecTanuu
1o qucuuiuiiae «COop U MOAr0TOBKA CKBa)KUHHOM MPOLYKIIUN

1. Camoreunas cucrema coopa HeTH - 3TO:

a) IByXTpyOHas cucTteMa, IpeJHa3HayeHHasl JIIsl COBMECTHOro coopa HepTH U rasa,

0) omHOTpyOHAs cUCTeMa, MIPEeIHa3HAUYCHHAs JIs Pa3IeIbHOro cOopa HEPTH U ra3a;

B) IBYXTpyOHas cuctema, peHa3HaueHHas AJis pa3ieiabHoro coopa HeTH U rasa;

T') OTHOTPYOHAs cUCTeMa, IpeIHA3HAYCHHASI ISl COBMECTHOTO cOopa HeTH U rasa.

2. JIBwxenre HeTH 1Mo BEIKUIHBIM JTHHUAM 10 ['3Y ocymecTBisercs 3a cUer:

a) IaBJICHHS COOPHBIX KOJUJIEKTOPOB; T') JaBJICHUS HA YCThIX CKBAXKUH;

0) naBnenus Ha ['3Y; 1) IPUKOHTYPHOTO JTaBJICHHUSI.

B) BHYTPUKOHTYPHOTO JaBJICHUS;

3. K penienuto, kKakux OCHOBHBIX 33/1a4 CBOJUTCS MPOEKTUPOBAaHUE TPYOOIIPOBOIOB Ha ILIOIIAIU
HE(TAHOTO MECTOPOXKICHUSA?

1)
2)
3)
4. Yo Ha3bIBACTCSI TOUYKOH POCHI?

a) MpeieNbHOE COo/Iep )KaHNe KOHJIeH caTa MPH Mepernajiax J1aBIeHHs;

0) npenenbHOE CoAepKaHNe MapoB BOBI IIPU JAaHHOU TEMIIEpaType;

B) MpeJeNIbHOE COAepkKAHKE JIETKUX YIIIeBOJOPOJIOB B IIACTE;

T') IPEICIBLHOE COJIEPIKAHUE TSHKEIBIX YIIIEBOJIOPOJIOB B 3aJICKU;

1) IpEIETTbHOE CO/Iep KaHKe TIACTOBOM BOJIbI B HEPTH.

5. Kakwe wucxomHbIe JaHHBIE, HEOOXOIUMBIC IUII OOYCTPOMCTBA MPOMBICIOBON TUIOIIA TN
HE(TSHOTO U FA30BOT0 MECTOPOKICHUS IOJDKEH COJEpKaTh MPOEKT pa3padoTku?

1)
2)
3)
4)
5)
6. Kakue nocrounctBa umeet [ po3HeHcKas cuctema coopa HepTH, ra3a v BOJbI?
1)
2)
3)
7. Hna cObopa HepTSHOro raza W TMepefadyd ero MOTPEOHUTeNsM Ha IUIOMAIX HEe(TIHBIX
MECTOPOXKACHUN COOPYKAKOT:

a) KOMIIPECCOPHBIC CTAHIIUU U T') IOJJ3€MHbBIE BOJOIIPOBOJIBI U CHCTEMY
MOJI3EMHBIE BOJIONIPOBO/BI, He(dTenpoBOAOB;

0) cuctemy HeTENPOBOIOB U 1) IOA3EMHBIC BOJOMPOBOBI M CUCTEMY
ra3oIpoBO/IOB,; ra30MpOBOJIOB.

B) CUCTEMY a30IIPOBOJIOB U

KOMITPECCOPHBIE CTAaHIINH;

8. OTHomeHne (HaKTHUECKH COJePKAIIETocs B T'a3e BOASHOIO Mapa K MaKCUMAaJIbHO
BO3MOYKHOMY €T0 COJIEP>KaHUIO IIPU JAHHBIX TEMIEPATYPE U TaBIICHUH HA3BIBACTCS:
a) TMJIpaTHOW POOKOH; J1) MAKCUMaJIbHOM BJIKHOCTBIO.
0) ra30BOM MIANKOM;

B) (paKTHUYECKUM ra30co/iep>KaHHEM;

') OTHOCUTENBHOMN BIIa’KHOCTHIO;



no

o &

13.
14.
15.
16.
17.
18.
19.

20.

9. IMonBoasimKie BOAOIPOBOIBI MPOKIIAABIBAIOTCS:

a) oT HarHeraTeabHbIX ckBakuH 10 KHC;

0) OT MarucCTpajgbHbBIX BOJOIPOBOIOB 10 KYCTOBBIX HACOCHBIX CTAHIINM;

B) OT pa3BOJASIIUX BOJOMNPOBOJOB 10 HACOCHOW CTAHIIUU MEPBOTO MOaAbeMa;
r) ot KHC 10 HarHeTaTe/bHBIX CKBaXKUH;

J) OT HACOCHOU CTAaHLUH MEePBOrO MOJAbEMa IO CTAHIIUU BTOPOTO MOJAbEMA.
10. I1pu onpeiesIeHHBIX TEPMOUHAMHYECKHIX YCIIOBUSAX T'a3bl B KOHTAKTE C BOJHBIM KOHICHCATOM
MOTYT 00pa30BbIBATh:

a) KOHJICHCAT;

0) ra3oBylo IIAIKY;

B) KOPPO3HIO;

T') TUIPATHI;

1) HePTh.

7.2 Bonipockl KO BTOPOii py0e:kHON aTTecTalluu
[To kakuM NpUYUHAM ITPOUCXOAUT 3aCOPEHUE BBIKMIHBIX JIMHUHA U HEPTECOOPHBIX KOIIEKTOPOB,
MPOJIOKEHHBIX IO TEPPUTOPUHN HEDTIHOTO MECTOPOIKICHUSA?
OcHoBHBIE (haKTOpPBI, BIUAIOLINE HAa 00pa30BaHue U OTIOXKEHHE NapadrHa Ha CTEHKaX TpyO
Kakue paznuunble METObI MPEAOTBPAILEHUS U YCTPAaHEHUs OTJIOKEHHUM MapauHa Ha CTEHKax
TpyO NIPUMEHSIOTCS B He()TEra30100bIBAOIIUX PEIPUATHAX ?
C xaKo#i IIebI0 OCYLIECTBIAETCS OTACICHNE HeTH OT ra3a U BOJBI B Pa3IMUHBIX CeMapaTopax?
Kakue ueTblpe ceKUMM pa3ivyaloT B cernaparopax Jo0oro THMA W JUI BBIIOJHEHUS KaKuX
(GyHKIMI OHU IpeHa3HAUYEHbI?
C Kkakoill IeNpl0 yCTAaHABJIMBAIOT CEMapaTropbl Ha IUIOMIAJAX Ta30BbIX U T'a30KOHIEHCATHBIX
MECTOPOXKACHUI?
YTo NpUHATO MOHUMATh 1101 HEPTSIHBIMU SMYIIbCUAMU?
OCHOBHBIE IOHATHS U OTIpeIesIeHUs] HEPTAHBIX SMYIbCUN
Kakue dakTopsl 0ka3pIBalOT O0JIBIIOE BIMSHUE HA YCTOHYUBOCTD HEPTSIHBIX AIMYIIbCHI?

. Jeamynbraropsl i pa3pyieHus HeQTSIHbIX IMYIbCUI
. Haznauenue n o6opynoBanue HeQTSIHBIX Pe3epPBYapOB
. Uro pomxkHO obecneunBaTh OOOPYAOBAaHUE pE3EpPBYapoOB Ui IMpPaBUIBHOW U Oe30macHOi

SKCIUTyaTaIuu?

VY CcTaHOBKHM MOATOTOBKU HE()TH

C kako# 1enbpIo MPOU3BOAUTCS OCYIIKA HE(DTSIHOTO ¥ MPUPOTHOTO ra3za?

Y CTaHOBKM MOATOTOBKY ra3a K TPAHCIIOPTY

VY CTaHOBKHM TIOATOTOBKHU BOJIBI

Onpenenenne NPUroAHOCTH BOJIBbI JUIsl HATHETAHUS B IJIACTHI

[IpenmymiecTBa KUIKAX COPOCHTOB

Kakue 3amaun MO3BOJMT pEIIUTh MCIOJIB30BAaHME JUI 3aKaykd B IUIACT IUIACTOBBIX BOJ
U3BJIEKAEMBIX U3 HE(PTAHBIX MECTOPOXKICHHUM?

Kakum 06pazom 00bIUHO OIPEeIIsAiOT IPUTOAHOCTD BOJIbI, MOJIIeKAIel HATHETAaHUIO B IJIACThI?

OO0pa3sen TecTa I aTTECTANMH

®.1.0. crynenra

TECT

JUTsE 2-0 pyOeKHOM aTTecTaluu
1. TBepavble BellecTBA, NPUMEHsIEMbIE MPH OCYIIKE Ia3a, HA3bIBAIOT:
a) IUITUJICHTJIMKOJIb;
0) SMyJIBraTopsbI;
B) TPUATHIICHTIIUKOJIb,
r) azcopOeHTaMu;
1) 1€IMYIbraToOPHI.



2. Ilonaua ITAB B npoayKuui0 00BOJHEHHbIX CKBAKUH MOJHOCTHIO NPe0TBPALIAET:

a) momnajianre BOJbI K 3a0010;

0) oTnoxkeHue napaduHa;

B) 00pazoBaHKe HEPTAHON IMYJIBLCUH;

r) oOpa3zoBaHue aTMOC(hEepHON KOPPO3HH.

3. Ilo kakuM NPUYMHAM MPOUCXOAUT 3acOPeHHe BBIKMIHBLIX JHHMHA H HedTEeCcOOPHBIX
KOJ1J1IEKTOPOB, MPOJI0KEHHBIX 110 TEPPUTOPHH HEPTIHOI0 MeCTOPOKAeHUA?

1)
2)
3)
4. Copep:xaHue B He()TH BO/AbI U BOAHBIX PACTBOPOB MHHEPAJIBLHBIX COJIel MPUBOAUT K
YBeJIHYEHHUIO PACX0/10B HA ee TPAHCIIOPT, KPOMe TOr0, BbI3bIBaeT 00pa3oBaHue:

a) MEXaHUYECKUX [TPUMECEH;

0) CTOHKHNX He(PTIHBIX AMYJIbCHIA;

B) [IAB;

T) A€3MYJIbraToOpOB,;

1) KUJAKHX COpOCHTOB.

5. Ha muiomaasix ra3oBbIX M ra30KOHAE€HCATHBIX MECTOPOKIEHHU I cenapaTopbl YCTAHABJINBAIOT
JIMIIb € HeJbIo:

a) OT/eNeHUs HeTH OT ra3a U MEXaHUYECKUX MPUMECEI;

0) oTzeneHus raza OT KarejabHOW KUAKOCTH U MEXaHUYECKUX TPUMECEH;

B) OTJEJICHUs TUIACTOBOM BOABI OT HE()THU U ra3a U MEXaHUYECKUX MTPUMECEH ;

T') oTAeNeHs He(hTH OT MEXaHUYECKHUX TPHUMECEH;

1) OT/AETICHUS ra3a OT IIAaCTOBOM BOJIbI U BEIOYPEHHON MOPO/IBI.

6. Kakue pazinnyHble MeTObI MPeIOTBPAIIEHUS U YCTPAHEHUs OTJIOKeHu napadguna Ha
CTeHKaX TPY0 NpuMeHATCcA B HeQTerazoqo0b1BalOIMX NPeANPUATHAX ?

1)
2)
3)
7. B J1IaCTOBBIX YCJIOBHUSAX U HA 320051X CKBA’KHH, KaK IPABHJIO:

a) IPUCYTCTBYIOT HEPTSIHBIE IMYIIbCUH;

0) IPOMCXOIUT MOYBEHHAs KOPPO3HS;

B) MPOSIBISIETCSI aTMOC(EpHast KOPPO3Us;

I') IPUCYTCTBYET BHYTPEHHSS KOPPO3Us;

8. Eciu HepTh pa3meniaercsi B BUJe MeJKHX KanejeK B BOJe TO 3TO IMYJIbCHUS .

a) BoJoHe(TaHas;

0) mpsiMOro TUNA;

B) BOJSHAS,

r) 00paTHOIO TUIIA;

9. PezepByapHble NapKH, cJy Kalue s IpUeMa U XpaHeHusi He(pTH, npouieaIeii yCTAaHOBKY
00e3B0OKUBAHMSA M 00€CCOIMBAHUS, HA3BIBAIOT !

a) yCTaHOBKaMM MOJITOTOBKH HE(PTH;

0) MoI3eMHBIMU NTApPKaMU;

B) YCTaHOBKaMH IOATOTOBKHU BOJIbI;

') TOBapHBIMH ITapKaMHU.

10. Iorsomenne BemecTBa U3 PAaCTBOPa MJIM CMeCH I'a30B TBEPAbIM TeJI0M HJIH

JKHIKOCTBHIO BO BCeM 00beMe MOTJIOTUTEISI HA3bIBAETCs:

a) SMyJbCHUEN;

0) amcopOrueii;

B) cOpOMpOBaHUEM,

T') BMYJIbTUPOBaHUEM;

1) abcopOImei.
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10.
11.
12.

13.
14.
15.
16.

17.

18.

19.

20.

21.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.

33.

7.3 Bonnpochkl K 3K3aMeHY
OO0mue cBeACHUS O MPOEKTE pa3paboTKH
OcHoBHBbIE 33/]auH, peuIaeMble B IIPOEKTaX MPOMBICIIOBOT0O 00ycTpoiicTBa?
Kakue ucxonnole gaHHble, HEOOXOAUMBbIE JUIsi 00YyCTPOMCTBA MPOMBICIOBON IIIOIIAIN
HE(TSHOTO U TA30BOT0 MECTOPOKICHUS JIOJDKEH COJIEPIKATh MPOCKT pa3padoTku?
OcHoBHbIe TpeOOBaHUS, IPEIbIBIsIEMbIE K OpraHU3alu cO0pa U MOAroTOBKH HEPTH, Ta3a
¥ BOJIbI HA TJIOMIAIU HEPTSIHOTO MECTOPOXKICHUS?
CucreMbl coBMECTHOTO cOopa U TpaHcopTa HepTH U Ta3a
Knaccugukamnus TpyoonpoBoioB
Knaccudukanus TpyOOnpoBOAOB, TPAHCHOPTHUPYIOIIMX BOAY K HarHeTaTelIbHBIM
CKBaxnHam ¢ uenpto I/
K peurenuto, Kakux OCHOBHBIX 3a/1a4 CBOJUTCS MPOEKTHUPOBAHUE TPYOONPOBOJIOB Ha
IUIOINAAN HE(PTSIHOTO MECTOPOKIACHUS?
['unpatHbie MpoOKH B ra30IpOBOIAX, CIIOCOOBI UX MPEAOTBPAILIEHUS U YCTPaHEHUS
Uro mpuMeHsieTcs Ui yCTpaHeHHsI 00pa30BaBIINXCS THAPATHBIX OTIOXKECHUN?
UYro siBNsieTCS OCHOBHBIM Ha3HAYEHHUEM MPOEKTa pa3pad0TKH HEPTSIHOTO MECTOPOKICHUS?
OCHOBHBIC TIOHSITHS O BHEIIHEH M BHYTPEHHEH KOPPO3UHM TPYOONPOBOJIOB U METOMBI UX
3aIUTHI
KakuMu n1ByMs myTsSIMU IPOTEKAET MPOLIECC KOPPO3UH?
[TouBenHas Koppo3ust
BnyTtpenHss koppo3us
[To xakuM mOpUYMHAM TPOUCXOAMUT 3aCOPEHHME BBIKUIHBIX JUHUA U HEPTECOOPHBIX
KOJIJICKTOPOB, MPOJIOKEHHBIX 110 TEPPUTOPHH HEPTSIHOTO MECTOPOKICHUS?
OcHoBHbIE (DaKTOPBI, BIUAIONINE HA 00pa30oBaHHE M OTIOXKEHHUE MapaduHa Ha CTEHKaX
TpyO
Kakue paznuunble METOABI NMPEIOTBPAICHUS U yCTPaHEHHs OTJIOXKEHHH mapaduHa Ha
CTEHKax TPyO MPUMEHSIOTCS B HE(PTEra30400bIBAIONINX MPEATIPHITUAXK ?
C Kakoll 1eNnbl0 OCYIIECTBISETCS OTHAeNeHHe HeTH OT raza U BOJBI B PA3IUYHBIX
cenaparopax?
Kakue ueTsIpe CeKIMM pa3InyaroT B cenapaTropax Jr000ro THMA U JUIs BBIITOJTHEHUS KaKuX
(GyHKIMI OHU NpeHa3HAUYEHbI?
C Kkakoif 1IeJIbI0 YCTaHABJIMBAIOT CEMApaTOPhl HA IJIOLIA X T'a30BbIX U ra30KOHACHCATHBIX
MECTOPOXKACHUI?
YTo NpUHATO MOHUMATh 101 HEPTIHBIMU SMYIbCUIMU?
OCHOBHBIE TIOHSTHS U OTIPEIEICHUS] HEPTIHBIX dSMYITHCHIA
Kakue pakTopsl 0ka3bIBalOT OO0JIBIIOE BIUSHUE HA YCTONUYNBOCTD HEPTSHBIX AIMYJIbCUIL?
JleamynbraTopsl Juisl pa3pyuieHus] HEPTSIHBIX SMYJIbCUN
Ha3nauenue n o6opynoBanue He(hTAHBIX pe3epByapoB
Uto nomxHO obecrieunBaTh 0OOPYIOBAHUE PE3EPBYAPOB I MPABUIILHON U O€30macHOM
JKCIUTyaTauu?
YcTaHOBKM OJATOTOBKU HEPTH
C kakoil 1eIbI0 MPOU3BOANUTCS OCYIIKA HE(YTAHOTO U MPUPOIHOTO raza?
Y CTaHOBKHM TOJTOTOBKH Ta3a K TPAHCTIOPTY
VY CcTaHOBKM MOATOTOBKU BOJIBI
Kakue 3aaun Mo3BOJIMT PENIMTh HCIOJIB30BAHKUE JIJIS 3aKauKH B IUIACT IJIACTOBBIX BOJI
U3BJICKAEMbIX U3 HEPTSIHBIX MECTOPOXKACHUI?
Kakum 006pa3oM 0OBIYHO OIpEAessSioT IPUTOIHOCTh BObI, MOJIEKAIe HarHETAHUIO B
J1acThl?



O0pasen Ousera K 3K3aMeHy

MHHUCTEPCTBO HAYKHU 1 BBICIIEI'O ObPA3OBAHIA POCCI/II7ICI§OI7I OEJIEPALINU
I'POZHEHCKHNU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKWU YHUBEPCUTET
nMeHu akaaemuka M.Jl. MuuMoHIIMKOBa

BUJIET Ne 1
JucnuninHa «CO0p M MOATOTOBKA CKBAKWHHON IPOIYKIIN

Wuctutyr _HedTu mraza  npoduits «DKCIuTyaTanus U 00CTyKUBaHUE OOBEKTOB OOBIUN
HEPTH» ceMecCTp

1. OO0mue cBeeHUs O IPOCKTE Pa3padOTKH U MPOEKTE 00yCTpOCcTBA

2. CucreMbl COBMECTHOTO cOOpa U TpaHCIIOpTa HEPTH U rasa

3. ["azompoBoibl A1t cOopa HeDTAHOTO raza

YTBEPX/IAIO:

«_» 201 r. 3as. kadenpoit «kbPOHI'M» Xananos A.I11.

7.4 Texymiuii KOHTPOJIb
Oo0pa3sen J1abopaTopHoii padoThI

[Toctpoenne Tpaduka W3MEHEHHs TABJICHUS IO JUIMHE IPOMBICIOBOTO Ta30cOOPHOTO
KOJIJIEKTOPA.

Cxema ra3oc60pHOro KoJJIeKTopa.

P2

Q2; d2; I2 gs; ds; I3
 J

P1 Px1 Py

Hcxoanbie JaHHDBIE.

JaBnenue B Hauane razonposoza P1 = 9,3 MIla.
HaBnenue B koHIle Ta3ompoBoaa P2 = §,4 MIla.
JlmnHa y4acTKOB ra3onpoBoa:

=45,

=78 M,

as= 16,4 M°c,

L1=6kKMm,

L2=3,5km,

L3=38 km.

Temmeparypa raza B razonposoze (cpeausist) T =283 K.
KoadumenT cBepxcikumaeMocTu ra3a rasomposose (cpemnwit) z = 0,92.



OO0pa3zen npakTu4eckoi padoTsl

[Ipu mpoxoxaeHun HePTEra3oBOM CMecH 4depe3 INTyIep B cemapaTope
obpasyrorcss karm Heptu nuamerpoM 30 MkM. CMech HAaXOIWUTCS IOJ JIaBICHUEM
2 MIla mpu 293 K. HailiTu CKOpOCTh OCaXIEHHsS Kamenb HepTH M OmpeaeiuThb
NPOMYCKHYIO ~ CHOCOOHOCTh ~ BEPTHUKAJIBHOTO  TPABHTAIMOHHOIO Ceraparopa Io Tasy,

eciu ero auametp 0.9m, py = 800 KF/M3 por = 1.21 KF/M3, Z =1, ur =0.000012 ITa*c

(BSI3KOCTB T'a3a B pa0OYMX YCIOBUSX).

JMano: D=09 M, P=2MIla, T=293K,Z=1,d =30 MM, pyg = 800 kr/m®, po =1.21 3
Kr/m

pr = 0.000012 ITa*

Haijitu: Wy =2,V =?

Pemenue:

1. Onpenenum MIOTHOCTH ra3a B YCIOBUSIX cenaparopa:

pr =po *P/Po *To/T*1/Z=1.21*%2/0.1013*273/293*1 = 21.8 KF/M3
2. PaccunTaeM CKOpOCTh OCAXKICHHSI Karii He(hTH 3aJaHHOTO THaMeTpa;

Wi = dyg 2 * (pr-pr) * g / 18 / pr = (30 * 10 "%) 2 * (800-21.8)*9.81/18/0.000012 = 0.0318
m/C

3. Paccuutarth TpOMYCKHYIO CIOCOOHOCTH cemaparopa IO Tra3y MOXHO IO
HecKoabKuM Gopmyiam (6.6, 6.8). I (6.6) HeoOxomumo 3HATh CKOPOCTH ra3za. [IoCKoIbKy
JOJKHO BBIMONHATHCS ycnoBue Wy = 1.2*Wr, 4To0bl IpOUCXOANIO OCAKICHUE Karelb

HedTH, OTCIOA

W = Wy / 1.2 = 0.0318/1.2 = 0.0265 wm/cex 4.

[IpormyckHas crioCOOHOCTH MO Ta3y:

V=86400* 1 *D 2 /4*Wp*P/Po*To/T*1/Z=86400%3/14%0.92/4%0/
0265*2*90 *273/1.033/9.81/10 /293/1 =267.7m leyr



8 YueOHo-MeTOIMYecKoe U HHPOPMALIMOHHOE 00ecniedeHUe THCIUTIMHbI

a) ocHOGHas Tumepamypa.

4, 3unoBbeBa JI.M. COop, TpaHCTIOPT M XpaHeHHEe He(DTH Ha TPOMBICTIAX
[DnexTpoHHBIH pecypc]: yueoHOoe mocooue/ 3unoneBa JI.M., Konosanosa JI.H., Bepucokun
A.b.— DnexTpoH. TekcToBbie JaHHbIe.— CTtaBpomnonb: CeBepo-KaBkasckuii henepanbHbIi
yauBepcureT, 2017.— 230 ¢.— Pexum nocryma: http://www.iprbookshop.ru/75593.html.

5. COop, TpaHCHOPT M XpaHEHHE He(PTH Ha TPOMBICIAX [DIECKTPOHHBIA pecypc:
OpPakTUKyM/ — OIEKTPOH. TeKcToBbie naHHbIe.— CraBpononbs: CeBepo-KaBkazckuit
dbenepanbHbIT YHUBEPCHUTET, 2017.— 126 c— Pexum JIOCTYTIA:
http://www.iprbookshop.ru/75594.html.

6. CO6op, TpaHCTIOPT M XpaHeHHEe HedTH, HEPTEHPOIYKTOB W raza [DIEKTPOHHBIN
pecypc]: yuebnoe mocobme/ H.FO. bamkupuesa [u np.].— DIEKTPOH. TEKCTOBBIC NaHHBIC.—
Kazanp: Ka3zaHCkuil HallMOHAJIBHBIA HCCIEAOBATEIIbCKUNA TEXHOJIOIMYECKUN YHUBEPCUTET,
2016.— 132 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/79503.html.

0) OononHumenvbHas Iumepamypa:

1. Hed1p 1 ra3 [Dnexrponnsiii pecypc] / - M. : ['opnas kuura, 2013. - 272 ¢. - ISBN
0236-1493-2013-48 - Pexxum nocryna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

2. I'anuesa T.®. JIoObiua, nmepepaboTka M TPAHCIIOPTUPOBKA BHICOKOBS3KMX HE(PTEH,
MPUPOJHBIX OUTYMOB W OWUTYMOHOCHBIX TOPOI [DIEKTPOHHBIM pecypc|: yueOHoe mocobue/
['anueBa T.D., Ilonosusik B.K.— Dnekrpon. texcrossie gannbie.— CII6.: IIpocnekt Haykwu,
2017.— 112 c.— Pexwum noctyma: http://www.iprbookshop.ru/80059.html.

3. [Tonomapesa I".A. YrineBogopoasl HedhTu U raza. PU3NKO-XUMHUECKHUE CBOMCTBA
[DnexTpoHHBIH pecypc]: ydeOHOe mocobue/ IlonomapeBa I'.A.— DJEKTPOH. TEKCTOBBIC
nanHbsie.— OpenOypr: OpenOyprckuii rocynapctBennsiii yuusepcurer, 9bC ACB, 2016.— 99
¢.— Pexwum noctyna: http://www.iprbookshop.ru/61419.html.

4, Kazapsan B.A. IlogzemHoe xpaHeHue ra3oB U XKHUAKOCTEH [DNeKTpoHHBIN pecypc]/
Kazapsu B.A.— DnektpoH. TekcToBble naHHble.— MockBa, WxeBck: PerynspHas u xaotuueckas
nuHamuKka, VKeBCKUN HMHCTUTYT KOMIBIOTEPHBIX wuccienoBanuii, 2006.— 432 c.— Pexum
noctyna: http://www.iprbookshop.ru/16595.html.

9 MarepuaiabHO-TeXHUYECKOe o0ecnieyeHHe AU CIHUIITTUHBI
[Ipy uTeHUM JIEKIIUN UCIIOJIB3YETCs SKPAH U MOHUTOP.
TexHuueckue cpencTBa 00y4eHUs — COCPEJOTOUCHBI B KOMITBIOTEPHOM JabopaTopun
kadenpol «kBPOHI'M» (;1a0. 2-35).
B naGoparopuu comepkarcsi 3JeKTPOHHbIE BEPCUU METOAMYECKUX YKa3aHUN K
BBITNIOJTHEHUIO JIA0OPAaTOPHBIX padoT.
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CocraBureiu:
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CorJyacoBaHo:

3aB. kadenpoit «BPOHI'M», k.1.H., ToHeHT
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