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1. ITACITIOPT TPOI'PAMMBI TIPO®ECCHOHAJIBHOI'O MOAYJIA
IIM 02 Jxcniyaranusi HeTerazonpoMsbIcJI0BOro 000py/10BaHHA

1.1.  OO6aacTh NnpMMeHeHHUs MPOTPAMMbI

[IporpamMma mpodeccroHanbHOro MOy (Hanee - pabouasi mporpaMma) — SIBISIETCA YacThiO
OCHOBHOU TIpod)ecCHOHANBHONW 00pa3oBarenbHON mporpaMMmbl B coorBerctBuu ¢ PI'OC 1o
cnermansHocTH CITO 21.02.01 Pa3zpaboTtka u 3KcIuTyaTanus HEQTIHBIX U Ta30BBIX MECTOPOXKICHUH,
yKpynHeHHoW Tpynnbl crnenuanbHoctedd 21.02.10 T'eomorus, pasBenka u pa3paboTKa IMOJIE3HBIX
HCKOIMAEMbIX B YaCTH OCBOEHHSI OCHOBHOTO BHJ1a IpodeccruoHanbHoi aestenpHocT (BIL):

[1IM 02 DkcnnyaTtaius HeTeIPOMbBICIOBOTO 000pYI0BaHUS
U COOTBETCTBYIOMIUX NpodeccroHanbHbix koMmeTeHuit (I1K):

[1K 2.1 BEIMOTHATE OCHOBHBIC TEXHOJIOTUYECKUE pACUYeThl IO BBIOOPY HA3E€MHOTO U
CKBaKUHHOTO 000PYAOBAHHUS.

1K 2.2 ITpou3BOIuTh TEXHUYECKOE OOCTy)XKHBaHHE He(PTEra30mpoMBICIOBOTO 000PYIOBaHUSI.
I1K 2.3 OcymiecTBisTh KOHTPOJb 32 pabOTONH HA3eMHOr0 M CKBRXHMHHOTO 00OpYHOBaHUS Ha
CTaJuu SKCILIyaTalun

[1K 2.4 OcymecTBisATh TEKYIIMA ©  IUIAHOBBIM  PEMOHT  HE(TEra3onpoOMBICIOBOTO
000pyIOBaHUS.

1K 2.5 OhopMIIATh TEXHOJOTHYECKYIO U TEXHUYECKYIO JJOKYMEHTAIHIO 110 AKCIUTyaTaIliH
He(Tera3onpoMbICIOBOT0 000PYI0BaHUS.

[Tporpamma npodeccnoHaTBLHOTO MOIYIISI MOXKET OBITh UCTIONB30BaHA B JIOTIOJIHUTEIIEHOM
npodeccnoHanTbHOM 00pa30BaHUU AJIsl OJTOTOBKU PabOUUX MO Mpodeccusim:

15759— Omneparop He(TenpoayKTONepeKaunBaroIIEen CTaHIUU
npodeccnoHanbHOM MOArOTOBKE MO MPOQECCHsIM padoUHX:

15832— Onepatop 1o UcCClIeOBaHUIO CKBAKUH

15862 — Omnepatop 1o anpoOUpoBaHUIO (UCIIBITAHUIO) CKBAXKUH

15866— OnepaTop 1Mo MoJroTOBKE CKBAXKUH K KalTUTAJIbHOMY U [10/I36MHOMY PEMOHTaM

Ha 6a3e: cpennero (mmosHoro) obiero oopasoBaHust

1.2. Heanm m 3agaun npodecCHOHAIBLHOIO MOAYJsi — TPeOGOBaHHMSI K pe3yJbTaTaMm
OCBOCHHSA NMPOPECCHOHAIBLHOIO0 MOXYJIS

C uenbio OBIAACHMS  YKa3aHHBIM  BUJOM  MNpo(ecCHOHATBHON  NEATENbHOCTH U
COOTBETCTBYIOLIUMH IMPO(ECCHOHATBHBIMU KOMIIETEHIIMSIMA  OOy4aromuics B XOJA€ OCBOCHHS
poheccnoHaTbHOTO MOTYJIS IOJIKEH:

HMeTh NPAKTUYECKUH ONbIT:

BBIOOPA HA3€MHOTO U CKBaXKUHHOTO 00OpYI0BaHMS;

TEXHUYECKOI0 00CIy)HUBaHUs OypoBOro 000py/10BaHUs U MHCTPYMEHTa U 000py10BAHUS IS
SKCIUTyaTaluy HEPTIHBIX U Fa30BBIX CKBAXKUH;

KOHTPOJIS 32 palliOHATBHOMN dKCIUTyaTaluei 000py/1I0BaHuS;

TEKYIIETO U IUIAHOBOTO PEMOHTA HEPTETra30IPOMBICIIOBOIO 000PYI0BaHUS;

yMeTh:

MIPOU3BOJIUTH PACUEThl TPeOYeMbIX (PM3UUYECKUX BEIMYMH B COOTBETCTBUHU C 3aKOHAMU U
ypaBHEHUSMHU TEPMOAMHAMUKH U TEIUIONEPEIAuH;

ornpeaesnsaTh GU3NYECKUEe CBOWCTBA KUKOCTH; BHIIOIHAThH TUAPABINYECKHE PACUEThI
TpYyOOIIPOBOJIOB;

o0UpPaTh KOMIUIEKTHI MallliH, MEXaHU3MOB, IPYroro 000py10BaHUS M HHCTPYMEHTA,
MIPUMEHSEMOT0 MpH J00bI4e, cOope U TpaHcmopTe HeDTH U Ta3a, OOCTY)KUBAHUH U PEMOHTE CKBaXUH;

BBINOJIHATH OCHOBHBIE TEXHOJIOIMYECKHE PACUETHI 10 BEIOOPY HA3€MHOI'0 U CKBaKMHHOTO
000opyI0BaHUS;



MIPOBOJIUTH NPOPIIAKTHIECKUN OCMOTP 000pyIOBAHUS;

3HATh:

OCHOBHBIE MTOHSTHSA, 3aKOHBI U IPOIIECCHI TEPMOIUHAMUKH U TEILIONEPEaayl; METO/IbI pacueTa
TEPMOJMHAMHYECKHX U TEIUIOBBIX IPOLIECCOB; KIACCU(PHUKALINIO, 0COOEHHOCTH KOHCTPYKIIUH,
JEeWCTBUS M SKCIUTYaTallii KOTEIbHBIX YCTAHOBOK, MOPIIHEBBIX JIBUTATEIe BHYTPEHHETO CTOPAHHUS,
ra30TypOMHHBIX U TEIUIOCHIIOBBIX YCTAaHOBOK; TEOPHS TEIUIOOOMeHa™;

OCHOBHBIE (DU3MYECKHE CBOMCTBA KUAKOCTH; OOIIME 3aKOHBI M YPAaBHEHUS TUPOCTATUKH U
THIPOIMHAMHKH, METO/IbI pacyeTa rHIPaBINYECKUX COMPOTUBICHUN ABIKYIIEHCS KUKOCTH;

METO/BI pacyeTa 1o BEIOOPY 000pyAOBaHMS U YCTAHOBJICHUIO ONITUMAIIBHBIX PEKUMOB €0
paboTHI;

METOBI u npaBuiIa MOHTaXa, MPUHLUT paboThI "
IKCIUTyaTallul HEPTEra30IPOMBICIIOBOIO 000PYIOBAaHHUAN HHCTPYMEHTA;

TEXHOJIOTUYECKUE OTEpalUU MO0 TEXHHUYECKOMY OOCITY)KHBAaHUIO HA3eMHOT'O 00OPYIOBaHHS U
MOJI3€MHOMY PEMOHTY CKBa)KHH;

MEpHI ITPEIOTBPAICHHS BCEX BUAOB aBapuil 000PyT0BaHHUS

*- 3HaHUS U YMEHUS JUCLUUILIMHEI, PEAIN3yeMble 3a CUET BapHAaTHBHOI YacTH

1.3. PexomeHayeMoe KOJHYECTBO YaCOB HA OCBOEHHUE MPOrPaMMbI
npodeccuoHATBLHOIOMOLYJIA:

Bcero — 621 yacos, B TOM YHCIIE:

MaKCUMaJIbHOW yueOHOU Harpy3ku oOyuaroiierocsi — 405 yacoB, BKIIOYAs:

00s13aTeNbHOM ayTMTOPHON y4eOHOM Harpy3ku oOydJaromierocsi— 270 Jacos;

CaMOCTOSITENILHOM paboThl 00yvaromerocs—133 yacos;

y4eOHOI 1 IPOU3BOJICTBEHHOM MpakTHKK —216 gacos.



2. PE3YJIBTATBI OCBOEHUS NPO®ECCUOHAJIBHOI'O MOAYJIA

Pe3ynbpraToM OCBOEHHS MPOQECCHOHATBHOIO MOJYJS SBISIETCS OBJIAACHUE OOYUYarOIMMHUCS
BUJIOM ITPO(ECCHOHATILHON eATEIbHOCTH JKCILTyaTalysl He)Tera3onpoMbICIOBOr0 000pyA0BaHus, B
ToM uncie npodeccuonanbubMu (I1K) u o0mmmu (OK) komnereHImsIMu:

Kon HaumeHoBaHue pe3yJibTaTa 00yUeHUus

IIK 2.1 OIIOP1.1 BpIMONHATE OCHOBHBIC TEXHOJIOTMYECKUE PACUETHI IO BHIOOPY
HA3E€MHOT'0 M CKB&KUHHOTO 000PYAOBaHMUSL.

IIK 2.2 OITIOP2.1 IIpon3BoauTh TEXHUYECKOE 00CITY)KMBaHUE HE(DTETa30IIPOMBICIOBOTO
000pyTI0BaHUSI.

K 2.3 OIIOP3.1 OcymiecTBasTh KOHTPOJIb 32 pabOTON HA3eMHOIO0 M CKBAKUHHOTO
000pyI0BaHUs HA CTAJIMU AKCILUTyaTallH

[IK 2.4 OIIOP4.1 Ocy1iecTBIsTh TEKYLIUI u IIAHOBBIN PEMOHT
He(Tera3onpoMbICIIOBOr0 000PYJOBAHMUSI.

IIK 2.5 OIIOP5.1 OdopMiasATh TEXHOJIOTMYECKYI0 U TEXHUYECKYIO JOKYMEHTALHIO IO
DKCILTyaTaIy He(TEra30mpOMBICIOBOTO 000y I0BAHHUS.

OK 1. OITOP1.1 [TornMaTh CyIHOCTh M CONUATBHYIO 3HAYMMOCTh CBOCH OyyIei

npodeccuu, NpOSBIATh K HEW YCTONYMBBIA HHTEPEC.

OK 2. OIIOP2.1 OpraHu3oBbIBaTb COOCTBEHHYIO NESATEIBHOCTh, BHIOMpATh THUIOBBIE
METOJIbI M CIOCOOBI BBITIONHEHUSI MPO(EeCCHOHANBHBIX 3a/1ad, OICHUBATH HX
P PEKTUBHOCTD U KA4E€CTRBO.

OK 3. OIIOP3.1 IIppuHuMaTe pemeHus B CTAHAAPTHBIX M HECTAHJIAPTHBIX
CUTYallUsX U HECTU 32 HUX OTBETCTBEHHOCTD.
OK 4. OIIOP4.1 OcymiecTBisITh  NMOUCK W KCNOJNb30BaHHE HH(Opmanuu,

HeoOxoauMol aiist 3((HEKTUBHOTO BBIMOIHEHUS! MPO(EeCCHOHANBHBIX 3a1ad,
MPO(PECCHOHAIBHOTO W TUYHOCTHOTO PA3BUTHSL.

OK 5. OIIOPS5.1 Vicnonb3oBaTh HH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHB
MpohecCHOHABLHOM NeSTENbHOCTH.
OK 6. OIIOP6.1 PaboTaTh B KOJUICKTMBE M KOMaHJIEe, 00CCIIeUYnBaTh €€ CIUIOYCHHE,

A (HeKTUBHO 00IIATHCS ¢ KOJJIEraMU, PYKOBOACTBOM, TOTPEOUTEISIMH.

OK 7. OITIOP7.1 Bpatp Ha cebsi OTBETCTBEHHOCTh 3a pabOTy 4WICHOB KOMAaHJIBI, 3a
pe3ynbTaT BHINOJHEHHUS 3aJaHuM.

OK 8. OITOPS8.1 CaMocTOsATENBHO ONPEAENATh 3a/1a4H MPO(PECCHOHATBHOTO U
ITMYHOCTHOTO pa3BUTHs, 3aHMMAThCS  CaMOOOpa30BaHMEM, OCO3HAHHO
[TAHUPOBATh MOBHIIIEHUE KBATH(HKAIIHH.

OK 9. OITOP9.1 OpueHTHpOBaThCS B YCIOBHUAX YacCTOM CMEHBI TEXHOJOIHH B
MpoQeCCHOHAIBHON JIeATETLHOCTH.




3.1 TemaTuueckuii miian npogeccuonajabHoro moayJas I[M 02 Ikcruryaranusi HedTerazonpoMbICJI0BOro 000pPy/10BAHUSA

O0beM BpeMeHH, OTBeIEHHbII HA OCBOEHHE IIpakTuka
MEKIMCUMININHAPHOTO Kypca (KypcoB)
Bcero 4acoB |Ogsizarenpnas ayquTopHas yueGHas CamocrosiTeJibHast
HanmenoBanus pasjeson (maxc. Harpy3ka o0y4alouierocst padorta IIpousBoacTBeHHast
Koabl npodwccnona.gbﬂoro yuebnas oGyuaromnzerocs (o poduio
npogecCHOHANIBHBIX MOyJIst Haepy3ka u p— pp— pp— Vuebnas, CenuaIbHOCTH),
KOMIIeTeHI Uil NpaKmuxy C v T
" P ) 1a00paTopHble | KypcoBasi KypcoBasi acos 1acos
Bcero, paboThl 1 pabora [Bcero, pabora (ecau npedycyuompena
bacoB npakTudeckue | (POEKT), [4acOB (mpoexT), paccpedomouentas
3aHATHS, 4acoB 4acoB npaKmuKa)
4acoB
1 2 3 4 5 6 7 8 9 10
MK21-TIK 2.5 Paznen 1. 405 270 90 20 133 14 - --
IpousBoACTBEHHAS
npakTuka (mo npopuir
CrenMaJIbHOCTH), YacOB 216 72 144
(eciu npedycmompena
umozosas
(KOHYeHmpuposannas)
npaxmuxa
Bceero: 621 270 90 20 133 - 72 144




3.2. Conep:xxanue o0yuyeHus no npodeccunonaibuomy moaysaro (IIM)

HaumeHoBaHue pa3aesioB Copep:xanne yuedOHOro MaTepHaJia, JaGopaTopHbie padoThl M NPAKTHYECKHE 3aHATHA, Oo0beM | YpoBeH
npo¢ecCHOHATBLHOTO MOTYJIs CaMOCTOsITeJIbHAsI padoTa 00y4aloIuXCsI 4acoB b
(Im), O0CBOCHH
MeKIMCUMIVINHAPHBIXKYPCOB s
(MIK) u Tem
1 2 3 4
Paznen [IM 2. DxcniiyaTanus HepTerazonpomMbICJIOBOr0060py/10BaHMs 405
MK 1. Oxcnryatanusi HeTera3onpoMbICI0BOr0 000py/A0BaAHMS 250
Tema 1.1 OcHoOBBI Conep:xanue 32
TepMOIMHAMHUKH 1. [Tepmomunammueckuii mporecc. O6paTuMbie U HeoOpaTUMbIeTporiecchl. OCHOBHBIE TEPMOIMHAMUYIECKIE 2 1
XapaKTepUCTUKH pabodero Tena: TeMIeparypa, JaBJIeHne, INOTHOCTh (YAeThHBIN 00bheM).
2. |ApeanpHblii Ta3. [IpuMeHeHne MOHSATHA IUIA peanbHBIX ra3oB. 3akonwl Illapns, ABorampo, Ieii-Jltoccaka, boiinsa{ 2 1
MapuoTTa. YpaBHEHHUSI COCTOSIHUSI HJICaIbHBIX W pealbHbIX Ta3oB. [lonstHe o cMmecsx. CrnocoObl ModydeHus
ra3oBbIx cMmeceil. [laprmansHoe naBieHne U 00beM KOMIIOHEHTOB cMecH. OCHOBHBIE XapaKTEPUCTUKU CMECH. 3aKOH|
/lanbpToHA.
3. [[omsarue o TerioeMKOCTH. VICTUHHAsS W CPEAHSIsl TEIUIOEMKOCTh. BUIBI yIENbHON TEIIOEMKOCTH. TemIoeMKOCTh 2 1
ra3oBoil cMecu. BHyTpeHHss1 3Heprus. DHTanbnus Kak (QYHKIHUS TEMIepaTypbl, NPUHLMIIBI SKBUBAICHTHOCTH Y
coxpaHeHusipHepruu. llepBoe Hauyamo (3aKOH) TEPMOAMHAMHMKH ISl 3AMKHYTOM CHCTEMbl M IIOTOKa rasa H
€ro CBsI3b C 3aKOHOM COXPaHEHHS U MPEBPAILCHHUS YHEPTUH.
4. [Knaccuduranuss TEpMOAMHAMHYECKHX IPOLECCOB HM3MEHEHHS COCTOSHUS pabouero Ttema. AHanu3 mpoctedmmx| 2 1
TEPMOJMHAMUYECKUX MPOLECCOB (M30XOPHOIro, H300apHOro, HM30TepMHUYecKoro M anuabatHoro). MzoOpaxenue
npoueccoB B P-V-koopamnatax. Iloaurponnsie mpomeccsl. OOoOmaromiee 3Ha4eHHE MOJUTPOITHOIO Ipolecca.
(OCHOBHBIE pacueTHbIC ()OPMYJIBI OTIPEIEIICHUS TeIIa, Pad0Thl, N3MEHEHUHBHYTPEHHEH YHEPTUH U SHTAJIBITHH.
Kpyrossle nporiecchl wiw MUKIbL. [Ipsmbie u oOpaTHbie mukibl. Tepmudeckuit KIT/ 1 xomoauinbHbI KO3 OUITHEHT.
\AHasin3 npsimoro u obpatHoro 1ukia Kapuo. KBasuctarmueckue nponecchl.
5. [[lonsitue 00 OHHTPONHMH. ODHTPOMHS H3OJUPOBAHHBIX W HEHM3OJMPOBAHHBIX CHCTEM. VI3MeHeHHWe OSHTpornuu B 2 1
MPOCTEHIINX TEPMOJANHAMUYECKHUX TPOIIECCax U3MEHEHUs COCTOSIHUS pabouero Tena. M3o0paxkeHue nporeccoB B T-S
u h-skoopauHatax. Bropoe Hauaso (3akoH) TepmoguHamMukH. CyIIHOCTH M MaTeMaTHUECKasl 3allMCh 3aKOHA.
6. |Boasnoii map kak pabouee Teno. Ilpoumeccsl HarpeBaHus, KHIIEHHS W NapooOpa3oBaHUs M HX H300pakeHHe B 2 1
KoopauHaTax P-V, T-S u h-S. OCHOBHBIC XapaKTePHCTHKKA BOJBIM BOJSHOTO Iapa, ux omnpezeneHue. Tabaui napos.
[poriecchl UBMEHEHUS] COCTOSIHUSI BOJSIHOTO Tapa, HX W300paKeHUE Ha TMarpaMmax mapos.
7. [[lomarne o0 WCTEUEHWM W APOCCETUpPOBaHUM TapoB U ra3zoB. Comina u auddy3opel. OcoOOEHHOCTH HCTEYEHUS W3 2 1

CY>KUBAIOIINXCS 1 KOMOMHUPOBAaHHBIX corel. Pexxumbl ncreueHns. Kputnueckue maBieHUS U CKOPOCTh UCTEUCHUS.
MaxkcumanbHBIN pacxo/ rasa.

JpoccenupoBanue Ta3oB W mapoB.  Jpoccenpdddekr.




Mcnonp30Banue MMPpONLCCCOB UCTCUCHUA U APOCCCITIUPOBAHUS. I/I306pa)KCHI/IC IIPOLECCOB B KOOpAMHATAX h-s.

8. |Hasnauenwe, yCTpPOHCTBO ¥ TPHHIMI JCHCTBHS IOPIIHEBBIX, IEHTPOOSKHBIX M OCEBBIX KOMIIPECCOpPOB. 2 1
OnHOCTyIIeHYaTOE CKAaTHe B MOPIIHEBOM KoMIiipeccope. OTpHLaTeIbHOE BIUSIHAEC
""MepTBOTO" MPOCTPAHCTBA PEATBHOIO Kommpeccopa. Lluxin MHOTOCTYIEHYaTOro MOPILHEBOTQ
KOoMIIpeccopa.

PacueT MOIIHOCTH IPHBOJIa KOMIPECCOpa M YKcia CTYNeHEH CKaTHs.

9. |Hasznauenue u knaccuduxanus IBC. TeopeTndyeckre HUKIIBI TOPLIIHEBBIX IBC ¢ HU30XOPHBIM, 2 1
KOMOWHHPOBaHHBIM ¥ M300apHBIM  IOBOJIOM tera. CpaBHeHHe 9THX  LHUKJIOB.

[ToHsITHE O CTENEHM CXKATHSI.

10. (Cxema mpocreifiieil MapocHIOBOW YCTaHOBKH, paboTaromieil mo mukiny Penkuna. [IpuunHBI NpUMEHEHHs NWKIal 2 1
PenkuHa 17151 BOASHBIX apoB. M300paskeHne 1uKIa B KoopauHartax p-V, T-s 1
h-s. Omnpenenenne tepmudeckoro KIIJI  mapocunoBoii yeranoBku. [lytn nHTeHCH(DUKAIMKA yCTaHOBOK.

IIpakTH4eckue padoTsl 12

1. |Pemenue 3a1a4 Ha Ta30BbIE 3aKOHBI. 4 3

2. |Pemenwe 3a7a4d 1O pacyeTy TEIUIOEMKOCTH T'a30B U HX CMeceH. 2 3

3. [Pacuer TepMOIUHAMHYECKUX MTPOIIECCOB 2 3

4. OmpeneneHue napaMeTpOB TEIUIOTH U Pa0OTHI B MPOIEcCaX U3MEHEHUSI COCTOSHHS BOJIIHOTO T1apa o 2 3
TabIUIIaM M JrUarpaMMaM BOJSTHBIX TIapOB.

5. |Pemenne 3amad 1o onpeeIeHHIO CKOPOCTH UCTEYCHHMS T'a3a U Mapa U3 CoIria. 2 3
Tema 1.2 Teopus Conep:xanue 16
Tenjoo0MeHa 1. [Temnogoit noTok. CranuoHapHbIE U HecTalMOHapHbIe npoueccsl. @OpMBI Nepeaadn TEIa U X 2 1

MPUMEHEHHE.

3akon Dypre. KoadduuueHT TemmonpoBOIHOCTH,  €ro 3aBUCUMOCTb OT IUIOTHOCTH,
PIIEKTPONIPOBOHOCTH, TeMIeparypsl. [lepeqaya TemIoThl TEMIOMPOBOJHOCTHIO B T€aX Pa3IMdHOTO arperaTHOTO
cocTosiHus. Pacder cTanmMoHapHOW TEIIONPOBOAHOCTH B OHO- 1 MHOTOCJIOWHBIX CTCHKaX.
OcoOeHHOCTH pacyeTa NHIMHAPHIECKUX CTEHOK.

2. (CBoOojHast ¥ BhIHYXICHHAsI KOHBeKIHs. KoHBeKTUBHBIN Temioo0MeH. 3akoH HeroToHa-Puxmana. Koaddurpenrt 2 1
TEIUIOOT/IaYH U OCHOBHBIE (DAaKTOPHI, BIUSIOIINE HA HETO.

OO01IMe TOHATHS O TEOPHUH TIOJO0MS 1 METOIMKE pacuera KoddduienTta termootaadn. KosddunueHTsr
TEIUIO0TAAYH, OIPEACICHHBIE KCIIEPUMEHTAIBHBIM IIyTEM, M UX 3HaU€HHE AJIS1 Pa3JIMYHbIX CIIydaeB KOHBEKTUBHOTO
TersiooOMeHa.

OcoOEHHOCTH KOHBEKTHBHOTO TEIJIO0OOMEHA TIPU CBOOOTHOM ¥ BBIHYKJICHHOM JIBHXKEHHUW TETUIOHOCHTEIS, TIPH
KHUIIEHUH ¥ KOHICHCALIMH KHUJIKOCTH.

3. [TerutoBoe m3nyyenne. OCHOBHBIE OCOOCHHOCTH JIYYHCTOTO TEIUIOOOMEHA B TEJIaX Pa3IMYHOTO arperaTHoro 2 1
coctosiHus. OCHOBHBIE OTIpEJICIICHHSI U 3aKOHBI TEINI0O00MeHa U3TydeHreM. JIyducThIi Tero00MeH MeXTy TBEPbIMH
[MOBEPXHOCTSIMH, MEX/1y Ta30M M OTPpaXIalolIel MOBEpXHOCTHIO. [IpMeHeHre 3KpaHoB.

4. [Temnomepenaua - cioXHBIA Bua  TtemnooOMmeHa. OcoOeHHOCTH pacyeTa TeIIonepefadd uepe3 IJIocKue u| 2 1

9




IWIHHIPUYECKUE, OJHO- M MHOTOCHOHHBbIe cTeHKH. KoaddunmenT rteronepenaun. MeToapl WHTCHCU(UKALNY
Mpollecca Teronepeaadu. TemmoBsie IPoIecChl B YCIOBUIX BETHON MEP3IOTHI.

MOBECPXHOCTHOC HATAXKCHUE KUAKOCTH. BfISKOCTL, 3aKOH BA3SKOCTH TPCHMHA. HpI/IGOpI)I 11 U3MEPEHUA ITINIOTHOCTH U

IBA3KOCTH. MOHeKyHHpHO-HOBerHOCTHLIC )48 (1)I/I3H‘{GCKI/IC CBOMCTBa CHCTEMEI He(l)TI: - ra3 -BoJia - nopoja.

5. |Ha3HaueHme W NPUHLMN JCHCTBUS OCHOBHBIX THIOB TEMJIOOOMEHHBIX amnmaparoB. CpaBHUTENbHBIA aHan3 2
TerI000MeHHBIX anmapatoB. OcoOEHHOCTH PEeKyNepaTHBHBIXTEIIO00OMEHHHUKOB.
CyLIHOCTh KOHCTPYKTHBHOI'O M IOBEPOYHOT'O PAacCUETOB PEKYIIEPATHUBHBIX TEINIOOOMEHHHUKOB. YpPaBHEHUE TEIJIOBOIO
OanaHca.
IpakTnyeckue padoTsl 6
1.  |TemnoBoii pacueT TerI00GMEHHBIX AMIAPATOB 6
Copep:xanue 14
Tema 1.3 OcHoBBI 1. Bugsl TOomuMBA IS KOTENBHBIX YCTaHOBOK. OpraHMYeCKOETOIUIMBO: IIIEMEHTApHBIN COCTaB, BBICIIAS M HU3IIAS 2
TeNJI0TeXHUKH yZIeJIbHAs TEIUI0Ta cropanus ToruuBa. [loHsTre 00 yCIOBHOM TOIUTHBE M TOTIMBHOM DKBUBaNIeHTE. [ opeHue Tormga.
TeopeTuueckuii ¥ JEHCTBUTENBHBIA PACcX0/1 BO3IyXa, HEOOX0AUMBIH 11 ropeHus. CocTaB MPOIYKTOB CTOPAHHUS.
BiusiHue nponeccoB Ha OKPYKAOIIYIO0 Cpeny.
2. Haznauenwme, xmaccu(ukamys W OCHOBHBIE TIOKa3aTeldn pabOThI TOMOK KOTENBHBIX YCTaHOBOK. OcobeHHoCcTH| 2
COKATAaHUS KUAKOTO U Ta3000pa3Horo ToruBa. OCHOBHBIE 0COOCHHOCTH Ma3yTHBIX (POPCYHOK U Ta30BBIX TOPEIIOK.
Haznauenwne, xmaccudukanus, OCHOBHBIE XapaKTepUCTUKH KOTJIOarperaTos. JomnonHuTenbHbIe
[MOBEPXHOCTH  HarpeBa M BCIOMOTarelbHOE O0OpYyZOBaHHME KOTJIOB. CXEMBbl KOTENBHBIX yCTaHOBOK. OCHOBBI
TEIUIOBOTO pacueTa KOTENbHOTO arperara.
[MapoBbie 1 BoJIOTpEiHbIE KOTIIBI, MPUMEHSIEMbIC B HE(PTSHON 1 ra30BOM MPOMBIIUICHHOCTH.
OxpaHa OKpYXaloliel Cpebl OT BPETHBIX BEIOPOCOB.
3. |OcHOBHBIE 3JIEMEHTBI nopiiHeBelx  JIBC. XapakTepHble 0COOEHHOCTH MIICANIbHBIX U PEATbHBIX LUKIOB 2
rmopuiaessix [ABC. [luzensHble u KapOropaTtopHbIe JBUTaTeIIH, OCHOBHBIE 0COOEHHOCTH.
YCTpOMCTBO M NPUHUMUI JEHCTBUS JIBYX- U YETBIPEXTAKTHBIX nsurareneil.  PaGoume mpouecchl.
CpaBHUTENBHBIN aHanu3 ABurateneil. Tormmso it nopurHeBbIx [IBC. XapakTrepucTHKa TOMINBA.
Ulérkoe n TSKENO0E, KUJKOE U razoobpaznoe TomMBO. OCHOBHBIC TPEOOBAHHMS, MPENBIBISIEMBIE K|
rorutuBy. [lepeBon nopiiHeBbix  JIBC  Ha ra3o00pa3HOe TOILIUBO,0COOCHHOCTH pabodero mpoiiecca.
[Mazopuzenn. OxpaHa OKpyXKarolen cpeapl.
4. (CpaBHUTENbHBIE XapaKTEPUCTHKH MOPIIHEBBIX M Ta30TypOMHHBIX aAurarened. llepcnekTuBbl ucmonb3oBaHus| 2
ra30TypOWHHBIX IBUTATENEH B HE(TSIHOMN M Ta30BOM MPOMBIIIECHHOCTH.
5. TennocuiioBble yCTAaHOBKM, NMpPHUMEHseMble B HE(TSIHOM W Ta30BOW NPOMBIIUIEHHOCTH, OCOOGHHOCTH padoThl H| 2
OCHOBHBIE TEXHUKO-3KOHOMUYECKHUE MOKA3ATEINH.
IIpakTH4eckue padoThl 4
1 [Pacqu TOTTMBA M MIPOIECCA TOPEHUS 4
Tema 1.4 ®uznveckue Conep:xanue 8
CBOICTBA KUIKOCTEH 1. [[lomstue o xumkocTu. ILTOTHOCTH, YASNBHBIA 00BEM, yACTBHBIN BEC, COKMMAEMOCTh, TEMIIEPATypHOE PaCIINpCHHUE, 2
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I[IpakTH4eckue padoThI

1. [BblnonHeHHe pacueTHOW paboOThHI MO TUIOTHOCTH W BSI3KOCTHHE(TETPOIYKTOB

Tema 1.5 'mapocraTuka

Conep:xanue

12

1.

Bamaun, OCHOBHBIE TIOHSATHS M ONIPeNeIeHHS THAPOINHAMIKY. | HapaBiIruecKre aJIeMeHTHI ToToka. Pacxox u cpennss
CKOpPOCTb. YpaBHEHMsI pacxola W HEPA3pbIBHOCTH IOTOKA. YpaBHeHUE bepHymum s uaeanbHOW >KHIKOCTH.
DHEPreTHUECKUI U TeOMETPUYECKUN CMBICT ypaBHeHHs bepuymnu. Ilpumepbl NpakTUYECKOTO MPUMEHEHUS
YpaBHEHUI ruapoauHamMuku. M3Mepenue pacxoga v CKOpOoCcTH. MOIMHOCTh MOTOKa M MOIIHOCTH Hacoca. IIpuHuun
IMefiCTBHS THAPABIMIECKUX MAIIWH.

I[aBJ'ICHI/Ie, BUABI W CIWHUIBI HU3MCPCHUA. FI/IIlpOCTaTI/IquKOC JaBJICHUC, €TO cBoiictBa. OCHOBHOE YpaBHCHUC
CMAPOCTATUKH. FI/IIIpOCTaTI/I‘IeCKOC JaBJICHHUC B IIOKOAIICMCA rasec. HpI/I60pI)I AJ1i1 U3MCPCHUA NAaBJICHUS. PacueThl

HaBJICHHSA MPUMEHHUTECIIBHO K IIJIACTOBBIM YCJIOBUSIM. FJ'IY6I/IHHLIG MaHOMETPEI.

IMpakTHyeckue padoThl

1. [PCIHGHI/IG 3a/1a4y Ha 3aKOHBI THPOCTATUKH

Tewma 1.6 'uaponunamuka

Conep:xanue

34

1.

/laBiieHNE JXUAKOCTH HA INIOCKHE TIOBEPXHOCTHU. LIeHTp maBieHnsa. DMIOpBI THAPOCTAaTUYECKOTO NaBieHU. JlaBneHue
PKUIKOCTH Ha KPUBOJHMHEHHBIE MOBEPXHOCTH. ['OpH30HTaNbHAA U BEPTUKAIBbHAS COCTABISAIOIIME CHJIBI  JABIICHUS.
Baxon Apxumena. [IpocThie rupaBIudecKie MalllMHBI U YCTPOMCTBA.

PesxxuMbl nBYOKEHUs KuakocTu. Yuceno PeitHonpaca. OOmue ypaBHEHHs Ui ONpEAEICHUS MOTEPH HANopa IpH
[PaBHOMEPHOM [BIDKEHUH. PacmpeneneHue CKOpOCTeH NpU JIaMHHAPHOM M TYpOYJICHTHOM PEXHMAaxX IO KXHUBOMY
CEYCHUIO MMOTOKA. Biwsiare pa3nuyHbIX GakTopoB Ha kodddumment X . I'paduk 3aBucumoctu X — f (e, Re). ®opmymna
muist onpeaenenus kodguiuent X . [lotepss Hamopa B TpyOax HEKpPYIJIOro Ce4YeHHs. MeCTHOE COIPOTHBIICHUE.
Koadduuumentsr MecTHBIX conmpoTuBieHud. CloxeHue morepb Hamopa. Bo3aMoxHbIEe cHOCOOBI CHMXKEHHS MOTEPH
Hanopa B Tpy6ax. ConpoTuBieHue npyu 00TeKaHuu Tell. [IBiKeHNe TBEpABIX Tl B BOCXOSIILEM ITOTOKE KHUJIKOCTH.

Haznauenne n knaccugukaums TpydompoBomoB. OcHoBHbIe (OpMyJBI A pacdeTa TpyOomnpoBoaoB. OCHOBHBIC
Bajaud TpU TNPOCKTHPOBAHMM W pacyere TpyOompoBomoB. Pacder mpoctoro u CIOKHOTO TpyOOMpoBoJA.
["padoananuTryeckne MeToapl pacuera. TpyOonpoBoabl, padoTarONIIUE O] BAKYYMOM.

HeycTtanoBuBIIeecs ABMKEHNE HEC)KMMaeMOil ®uIkocTy. [ mapasnuyeckuii yaap B TpyOax.

Ponme THApaBIMKH H HedTerazoBoM Jiesne. MaructpaibHble He(QTENPOAYKTO-TIPOBOJBI, pacdeT HX IMPOITyCKHOM
criocoOHocTH 1o HedTH u Tazy. HedrecOopHble KOMIEKTOpHI, OCHOBHI pacuera. Cocynsl, pabortaromuye Mo
[maBJICHUEM, UX ITPOIYCKHAasi CHOCOOHOCTb.

McTedenne KUIKOCTH Yepe3 Majloe OTBEPCTHE B TOHKOW CTEHKE.

McTedenne XUAKOCTH TpU TIepeMeHHOM Hamope. McreueHwe *KUAKOCTH IMOJA ypOBEHb. VcTeueHWe XKHUIKOCTH W3
HacaakoB. BrnusHue yncna PeliHonbaca Ha UCTeUEHHE KUAKOCTH.

JlaBiieHne cTpyH XKHUJIKOCTH Ha nperpany. IlpakTnyeckoe npuMeHEHNE HAaCaIKOB.

OCHOBHOU 3aKOH (PHUIBTPALIMK M TPAHUIBI €ro npuMeHeHws. [IpocTelimmii ciydyail ycTaHOBHBIIEWCS HAIOpHON
(brIbTpaK HeCKMMAaeMOH KUAKOCTH. [1II0CKO - MpsIMOJIMHEHASL ¥ TUIOCKO - pajialibHast GUIIbTpaIys rasa.

Bsi3koriacTUYHbIC KHUIKOCTH M UX CBOICTBA. Z[BI/I)KCHI/IG BA3BKOIINIACTUYHBIX )KI/I,ZLKOCTeﬁ B TPY63,X. HenproroHoBCcKUE
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I)KI/II[KOCTI/I, MMPUMCHSICMBIC B 6ypeHI/II/I 1 OKCILTyaTallun CKBa)KI/IH.I[I/ICHCpCHI)Ie CpCAbl.

IpakTn4yeckue padoThbl 10
1 Perrenue 3ama4 ¢ momMonipio ypaBHeHus: bepHym. 2 2
2 Onpenenenne Ko3pGUIHMEHTa THAPABIMYECKOrOCOIPOTHBICHUS. 2 2
3 [MprMeHeHNe ypaBHEHUH THIPOANHAMUKH TIPH PEIICHUH 3324 2 2
4 Perierre 3a1a4 Ha onpee/iCHUE MOTEPh HATOPpa (IaBICHMUs). 2 2
5 PacueT mpocToro u cioxHoro TpydomnpoBoa. 2 2
Tema 1.7. Hacocbl Copep:xanue 26
1. [[punuun apeficTBus, kimaccuukamus M 00NacTb NPUMEHEHHs OOBEMHBIX HACOCOB, MX OCHOBHBIE TEXHUUYECKHE| 2 1
xapakTeprucTuku. Cxema yCTpOHCTBa W NMPUHIHUI ACHCTBHS MOPIIHEBBIX (TUTyHXEPHBIX) HACOCOB, KiacCU(UKAIMS U
00J1aCTh IPUMEHEHMSL.
2. [[Ipomecc BcackiBaHMsI B MOpUIHEBOM Hacoce. OmpeneneHne JOIMyCTUMOM BRICOTHI BCACHIBAHUS. Y CIOBUS HAJIEKHOTO 2 1
BcachiBaHuA. [Ipoliecc HarHeTaHusi B MOPIIHEBOM Hacoce. OmpeneneHue IaBieHUs, HEOOXOAUMOTO sl IepeKauKu
pKuIKOCTH. HasHadeHue v THITBI IPeJOXPAHUTEIBHBIX KJIAIAHOB.
3. [PaboTa m MOIIHOCTH MOPIITHEBOTO Hacoca, ux onpeaenenne. Koadgdumment nonesnoro aevicreus (KI1), mytu ero 4 1
MIOBBIIICHUA. I[I/Ia(bpaI‘MeHHBIe, MECTCPCHYATHIC U BUHTOBBIC HACOCHI, NX HAa3HAYCHUC, YCTPOﬁCTBO, TEXHHUYCCKHUEC
XapaKTepUCTUKH.
4. UlomacTHple TWHAMHYECKHWE HACOCHI: LEHTPOOEXKHBIE, OCEBBIE, AMAaroHajdbHble. Cxema ycTpoWcTBa W mpuHIwN 4 1
MEelCTBUS IIEHTPOOEKHBIX HACOCOB, WX KiaccHuKamus ¥ 00JacTh NMPHUMEHEHHUS; JOCTOMHCTBA W HEJOCTATKH B
CPaBHCHUH C ITOPUIHCBBIMU.
5. |BcackiBanue meHTpoOeKHOro Hacoca. Spnenue kauranuu. OmpeneneHre JJOMYCTUMOW BBICOTHI BcachiBaHus. 4 1
'YCIOBUSL HaJIEKHOTO BCACHIBAHHS IEHTPOOESKHBIX HAacocoB. MommHocTh Hacoca u KIIJ], myTu ero moBbILICHHS.
Paboune XapakTEpUCTUKH M DPEXKHUM pPAaOOTHI IEHTPOOEXKHBIX HACOCOB. M3MeHeHme XapaKTepHCTHK Hacoca IIpH
M3MCHCHUN YaCTOTBhI Bpalll€HUSA U TCOMETPUUYCCKUX pPasMEpoOB pa60q1/1x Kojiec. BiusiHue BsI3KOCTH KHUIKOCTHU HAQ|
XapaKTEepUCTHKH HACOCa.
6. [Xapaxrepucruka TpyborpoBosia. OceBble U AUaroHAIbHbIE HACOCHI, NX TEXHUYECKHE XapaKTePUCTHUKH, 00JIaCTh 2 1
MPUMEHEHHs, 0COOCHHOCTH KOHCTPYKIMH. JIMHAMUYeCKre HACOCHI TPEHHS: BUXPEBEIE, CTPYHHBIE, ITHEKOBBIE; CXEMBI
MX yCTPOMCTBA, IPUHIUIT ACHCTBHS, TEXHHYECKHE XapaKTEPUCTHKH, 00JIacTh NpuMeHeHus. TexHuka 6e30MacHOCTH 1
OXpaHa OKpY’Karolel cpe/ibl MU SKCIUTyaTallH JHHAMHUYECKUX HACOCOB.
IIpakTH4eckne padoThI 8
1. |Boibop 00beMHBIX HACOCOB JJIsl KOHKPETHBIX YCIOBHH M ONpeAeIeHne pekuMa ux padoTsl. Pacuer nomyctumont 4 2
IBBICOTHI BCAaCbIBaAHU .
2. [BpI00Dp 11EeHTPOOEKHBIX HACOCOB M ONPECIICHUE PSKUMA UX PAOOTHI. 4 2
Tema 1.8 O0opynoBanue q1iast  |Coaepxanue 6
(hoHTaHHOH YKCITyaTAl NN 1. |CxkBaxxuHHble oOTcekaTend. KOJIOHHBIE TOJIOBKM, THNBI M KOHCTPYKUMA. BHYTpu ckBakuHHOe oOopynoBanue.| 4

CKBa*XUH

O6opynoBaHue ycThsl GOHTAHHBIX CKBAXKHH.
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Knaccudukanus (QOHTaHHBIX apMaTyp, CYIIECTBYIOIIUE CXEMbI, O0JACTh NpPHMEHEHUs. TpyOHBIC TOJIOBKH,
Ha3HAaYCHHE U KOHCTPYKIIHSIL.

KoHCTpyKIMsl ¥ MPUHLOUN IEHCTBUS MPSAMOTOYHBIX 3aJBH)KEK, MPOOKOBBIX KpaHOB. Peryimpyromme ycTpoiicTBa
(boHTaHHBIX apMaTyp. MoHTax 1 00ciTyKuBaHHe OHTAHHBIX apMaTyp, MaHuobabl. OXpaHa OKpYKaloLIeH cpeibl.

Conep:xanue

18

Tema 1.9 OGopynoBanue 1Jist
IITAHIOBOIl HACOCHOM
AKCIVIYaTALMM CKBAKUH

1.

[MpuHnunuanpHas cxeMa IITaHIOBOW HAacOCHOW ycTaHoBKH. OOJacTe MNPUMEHEHHS ILUTAHIOBBIX HACOCOB,
Knaccudukamnus cornacHo naeictyromemy I'OCT OcHOBHBIE y3ITbI U I€TANH IITAHTOBBIX HACOCOB, UX KOHCTPYKIIHA,
MaTepHalbl [UIsl W3- TOTOBICHHS. HeBcTaBHBIE MITAHTOBBIE HACOCHI, MX THUIBI M KOHCTPYKIMA. BcTaBHBIE HacOCHI, UX
TUIBI 1 KOHCTPYKIH. [ITaHTOBBIE HACOCHI AJIst TOOBIYM HEPTH U3 IBYX IIACTOB, UX THIIBI U KOHCTPYKIIHUSI.

[Momaya MITAaHTOBOW HACOCHOW yCTAHOBKH, €€ OlpeneneHne; (pakTopsl, BIHAOMKE Ha Tonady. llyTu moBwimeHus
Kkoadduumenrta mogaun. [IpaBuia SKCIUTyaTaly IITAHTOBBIX HACOCOB.

Haznauenwue, Tunsl 1 pazmepsl HKT, marepuanst 1iis n3roroineHust Myt utpy6. OcHoBHbIE cBefieHus o pe3roe HKT.
Texanueckue TpeOoBaHust K TpyOamMapkupoBka TpyO u My¢T. YcnoBus paboTsl TpyO B ckBakuHEe. BvIOOp H
acuetko- JoHHEI HKT. IlpaBnia skcrryartammm Tpyo.

banancupHble CTaHKH-KayallKd. YCJIOBHBIE OOO3HAYEHHs] M TEXHHUYECKHE MapaMeTpbl CTaHKOB-KayallOK COTJIACHO
ineiictByroniemy ['OCT. KoHcTpykius OanaH-CHPHOTO NMPUBOAA M €ro y3JIoB. Harpysku, AeHCTBYIOIIHME HA TOJIOBKY
OamaHcupa B TOUKe mozaBeca mradr. Pacyer ypasHosemmBanus CK. Ycunms B maryHax, UX ONpeieTIeHHe.

KIIJ] mTaHroBoif HacOCHOW YCTaHOBKH, IyTH e€ro moBblmeHus. be3damancupubsle CK, WX THIBI M KOHCTPYKITHS.
MinpaBnuyeckue npuBoAbl. BeiOop mpuBona u pesxkum ero padotel. OCHOBBI MOHTaXa, obciyxuBaHue upeMoHT CK.
TexHnka 6€30MacHOCTH U OXpaHa OKpYXarollel cpe/pl Mpy MITaHTOBOHHACOCHON SKCIUTyaTallui CKBAKHH.

[TprBOIBI ITAHTOBEIX BUHTOBEIX HacocoB (IIIBH).

IIpakTHyeckue padoThI

1

Br160p 1 pacueT HaCOCHBIX IITAHT JUISI 3aIaHHBIX YCIIOBUH.

2

BeiOop u pacdeT KOJIOHHBI HACOCHO-KOMIPECCOPHBIX TPYO IS IITAHTOBOIM HACOCHOM AKCILTyaTalliy CKBaKUH.

N

3

OnpenereHne Harpy3ok Ha royoBky Oanancupa CK, BbIOOp mpHBOAa M YCTaHOBJICHHE pEXHMa €ro padoOTHI.
Onpenernenne MOIIHOCTH W BBIOOp aBuratens.Pacuer ypaBHoemmBanus CK. Omnpenenenue ycwnuii B IIaTyHax.
[IpoBepOYHBIN pacyeT MATyHA.

Conep:xanue

Tema 1.10 11
O6opynoBaHue s
0ecIITaHrOBOM IKCIIyaTalliH
CKBAaKUH

1.

[MpuHIMIMATEHAS CXeMa YCTAHOBKH AIIEKTPOIEHTPoOeKHBIX HacocoB (DLIH). KoMiuiekTHOCTh, 00J1aCTh PUMEHEHHS
M K1accupuKanys yCcTaHOBOK. IlorpykHbIe HEHTPOOEKHBIE HACOCH, MX THUIBI M KOHCTPYKIusA. OOmue cBeaeHus O
[TOTPYXHBIX TUIEKTPOJIBUTATEIISIX.

Hasnauenue, THITBI, KOHCTPYKIMS ¥ TPUHIOUN JEHCTBHUSI THIPO3AIIUTHI, TEXHUYECKHE XapaKTCPUCTHKH.
O06opymOBaHNE YCThSI CKBAKWH B ycTaHoBKax DI[H.

Breibop obopynoBaHus Ui dKCIUTyaTtaluu ckBakuH ycraHoBkod OI[H. MonrtaxoOcmyxnBanue ycraHoBok. DIIH.
[TexHuka 6e30MaCHOCTH IPH MOHTaXKE M 00CIIY>KUBAHUU YCTaHOBOK.

'Y cTaHOBKH MOrPYXHBIX BHUHTOBBIX HACOCOB, IPUHLOUIIMAJIbHAA CXEMma, o0macTh MNPUMCHCHHS, KOMIUICKTHOCTD.
BuaTOBBIC HACOCBhI, UX TUIIbI, KOHCTPYKIHWA, TCXHUYCCKUEC XapaKTCPUCTUKU.




[umpornopIiHeBbIE HACOCHBIC YCTAHOBKM: TNPUHIMIHAAIBHAs CcXeMa, o001acTh TNPUMCHEHUS, TEXHUYECKUE
XapaKTepUCTUKH, KOHCTpYKuA. JnadparMeHHbIe M CTpyilHBIE HACOCHI UIA  IOJBEMa MPOIYKINH CKBAXKUH, WX
[YCTPONCTBO, MPUHIUIT ACHCTBUS, TEXHUYECKUE XapaKTEPUCTUKH.

Tema 1.11

OdopynoBanue A5
ra3ju@THON IKCIUIyaTAlMU
CKBaKUH

Tewma 1.12Kommnpeccopst

Conep:xanue

1.

OCHOBHBIC MPUHIIMITHAIBHBIC CXEMBI HETIPEPHIBHOTO M MEPHOAMUYECKOr0 razimudra. KOHCTpYKTUBHBIC CXEMbI TU(PTOB
Ramernenwsi. Kitaccndukarus 1 IpUHIAT JeHCTBUS Ta3 T THRIX KIIallaHOB.

2.

KoucTpykmust razmudrapix kinamaHoB tuma «I» m «'My», uxX TexHWUeckue xapakTtepucTuku. CrammoHapHBIE
ra3nu@THBIC KJIalmaHbl ¥ CKBAXXHHHBIC KaMEPhI JJI UX YCTAaHOBKH. [IpuHIMNIMansHas cxeMa pacrpeieicHus pabodero
areHra. llpaBuna skciutyatanuu ra3augTHOro oOopymoBaHus. TexHuka O€30MacHOCTH TpU  Ta3nu(THOMH
PKCIUTyaTalluy CKBAXKHH.

Conep:xanue

18

1.

Buasl u knaccupukanys KOMIPECCOpPOB. Y CTPOWCTBO U MPHHIUIT JCHCTBHSI MOPIIHEBOTO KOMITPECCOPA. Pabota
MOPILIHEBOrO KOMIIpeccopa, ee ompezeneHue. llomaua mOpIIHEBOro KoMIIpeccopa, €€ OIpeneneHue; (GakTopsl,
BIMSIOLINE Ha mMojady. MHOrocTyneHyaToe cxkaTue rasa. Pacuer pabouumx mapaMeTpoB KOMIIpECCOpa IO CTYIEHAM
cxatust. Llens u cnocoObl oxy1axkaeHus: KomnpeccopoB. TpeboBaHMs K KaUECTBY OXJIaKAAIOLIETO areHTa.

["a3oMOTOpHBIE KOMIPECCOPHI, X THIIbI, KOHCTPYKLHUS U TEXHUYECKHE XapaKTepUCTUKH. [lopiiHeBbIe KOMITPECCOPHI C
PIEKTPUYECKMM U JW3EJbHBIM TPUBOJOM, WX THIBI, KOHCTPYKIHUS M TEXHUYECKHE XapaKTePUCTHUKH.
CBOOOTHOIIOPIIHEBBIE TU3EJIb-KOMIPECCOPBI.

[lepeaBurkHBIE KOMIPECCOPHBIE YCTAHOBKH, IPUMEHSIOLINECS B HETSIHON 1 ra30BOI IPOMBIIIJICHHOCTH: HA3HAUYEHHE,
TUIBI, KOMIUIEKTHOCTb, TEXHUYECKHE XapaKTePUCTUKH, KOHCTPYKIUA. CMa3Ka MOPUIHEBBIX KOMIIPECCOPOB, CUCTEMBI
cMa3KH, TpeboBaHus K Maciay. Hacocs! ajist mojiaun cMasKH.

TexHojOrMYeckass cxemMa MPOMBICIIOBOM KOMIIPECCOPHOWM CTaHIUW. [IpaBuwia  SKCIUTyaTalMd — MOPIIHEBBIX
KoMItpeccopoB. TexHHKa 0€30MaCHOCTH M OXpaHa OKPYXKAIOUICH Cpebl MPUIKCILTyaTallii KOMITPECCOPOB.

[Mpuxmn neiictBust U 001acTh TMPUMEHEHUS IEHTPOOEKHBIX KOMIIPECCOPOB, CPABHUTENbHAS XapaKTEPUCTHKA C
nopiiHeBbIMH. THIBI U KOHCTPYKIHS LHEHTPOOSKHBIX HArHeTaTeNel ¢ ra3oTypOHMHHBIM HPHBOJOM, UX TEXHHYCCKHE
XapaKTePUCTHKU. TEOpeTHUECKHEe OCHOBBI pacyeTa HEHTPOOEKHBIX KOMIPECCOpoB. TeXHHYECKHE XapaKTePHCTHKH]
EHTPOOEIKHBIX KOMITPECCOPOB. BHHTOBBIE KOMIIpECCOpBI, UX THUIIBI, KOHCTPYKIHS, TEXHUUECKHE XapaKTEPHCTHUKH,
00JIaCTh MPUMEHEHHUSI.

IpakTuyeckue padoThl

[Pacqu OCHOBHBIX MAapaMETPOB KOMIIPECCOpPA IO CTYIICHAM CIKATUA. OHpe,I[CJ'IeHI/Ie HpHBOHHOﬁ MOIIHOCTH.

Conep:xanue

Tema 1.13 OGopynoBanue 1
MOJ3eMHOT0 PEMOHTA CKBAKUH

1.

HazHnaueHune, KOHCTPYKLHUS, TEXHUUECKHE XapaKTEPUCTHKH U yCIOBHBIE 0003HAUYEHHSI OCHOBHBIX 3JIEMEHTOB TaJIEBOH
CUCTEMBI. BUIbI OCHACTKH, pacyeT HaTsHKeHHUH B CTpyHaX OcHACTKU. Pacduer TanmeBoro kanara. [lpaBuia skcmtyaTarum
rasieBoii cucremsl. [IpaBria oTOpaKoBKH TaJIeBBIX KAHATOB.

Ulebenxu momgbemubie Azuamart 4311, JITII-8, JI[IP-103, ux TexHU4ecKne XapaKTepPUCTUKNA, KHHEMAaTHIECKUE CXEMBI,
[YCTPONCTBO OCHOBHBIX y3JIOB.

Y ctanoBkH nogpeMHbIe TpakTopHble Asnamami-43A, YIIT-32, YIIT-50 u npyrue, ux TeXHUYECKHE XapaKTEPUCTHKH,
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KHHEMAaTUYE€CKHE CXEMBbI, YCTPOWCTBO OCHOBHBIX COOPOYHBIX €IUHUIL.

'Y cTaHOBKH MorbeMHBIE aBTOMOOMIBHBIE AsuaMart 37A, YIIA-32, A-50Y, KOPO-80 u apyrue, nX KOMITIEKTHOCTB,
TEXHUYCCKUE XapaKTePUCTUKU, KHHEMATHUSCKUE CXEMBI, YCTPOHCTBO OCHOBHBIX COOPOYHBIX €TUHHUII.

PaninoHanbHOE WCMOIB30BAHUE MOIHOCTH TOABEMHOW YCTAaHOBKH, pacdyeT MAIlUHHOIO BPEMECHHM Ha IPOBEICHHUEC
cnycko-mogbeMHbIx ornepanuii (CI10). [lpaBuna skcmmyaTaiy MoaJ»eMHBIX YCTAaHOBOK.

3. [DneBaTopsl TPYOHBIC W LITAHTOBBIC, NX HAa3HAYCHHUE, TUIIBI, KOHCTPYKIMSA U TeXHHYECKHEe XapakTepucTuku. ltpomsl] 2
PKCIUTyaTallHOHHBIE, NX HA3HAUYCHUE U TEXHUYECKUE XapaKTePUCTUKH.
Kitoun TpyOHBIE U IITAHTOBBIC, MX TUIIBI, KOHCTPYKLHS, TEXHUUECKHE XapaKTEPUCTHKH.
MexaHHUYecKHe KIIFOYM Ul CBUHYMBAHUS M Pa3BUHUYMBAHUS HACOCHO-KOMII-PECCOPHBIX TPYO M IUTAHT, MX THIIBI,
KOHCTPYKLHSI, IPUHIIHI paOOTHI, TEXHUYECKUE XapaKTEPHUCTUKH.
4. (Cnaiigepsl, IX Ha3HaYEHUE, KOHCTPYKIHS, TEXHUYCCKHE XapaKTEPUCTHKH. 2
MucTpyMeHT it JoBAM HacocHo-KommpeccopHbix Tpyd (HKT), HacocHBIX ImITaHT ©W JOpPYrHX IPEIMETOB;
KOHCTPYKLUS, MPUHLMUI OCUCTBHS W TEXHUYECKHE XapaKTEPUCTHKH JIOBWJIBHOTO WHCTpyMEHTa. MeTuukd,
LEHTPHUPYIOLIHE NPUCTIOCOOIeHHUS, Ppe3epsl, eYaTu, UX Ha3HaueHHe U KOHCTPYKITHSL.
5. |PoTOpHBIE yCTaHOBKU M POTOPHI, MX Ha3HAYCHUE, YCTPOMCTBO U TEXHUUYCCKHE XaPAKTEPUCTHKH. 2
IpakTnyeckue padoTsl 8
1. BsiOop ocHACTKH TaneBOi CUCTEMBI. BEIOOD 1 pacyeT TaleBoro KaHata. 4
2. |Bbi6op 00opynoBaHUs Ui NPOBEICHHS CILyCKO-IIOJbEMHBIX OIEpaLnii Ha CKBRXKUHE U PALMOHAIBHOE UCIONb30BaHue| 4
MomHOCcTH TTorbeMHnKa Ipu CI1O. IlpodHOCTHEIE pacueThl AIIEMEHTOB JeOSIKH.
Conep:xanue 8
1. |HacocHble ycTaHOBKM JUIsi TMPOMBIBKH CKB2)KWH, WX THIIbI, KHHEMaTHUYECKHE CXEMBI, YCTPOWCTBO, TEXHUYECKHe| 2
Tema 1.14 O6opynoBanue XapaKTepUCTUKU. BepTimoru sKCIlyaTalMOHHBIE, WX THIIBI, Ha3HaueHHEe M KOHCTpykumsa. OOopymoBaHHE YCTbs
I IPOBCACHUS CKBAKMHBI IPU IIPOMBIBKE.
TeXHOJOrHYECKHX onepauuii B | 2, [[lepensukHble maporeHepaTopubie ycranoBku IITYA- 1200/100 u arperatsl ais aenapa@uHu3aMy CKBaXUH (Tura 2
CKBa:KUHAX AIT), ux NpUHIMIIHATBHBIE CXEMBbl, TEXHHYECKHE XapaKTEPUCTUKH, KOHCTPYKLHS OCHOBHBIX Y370B. [IpaBummia
PKCIUTyaTallMu 000pyA0oBaHus JUlsl AenapaduHU3alKu.
3. |[Komruiekc 000pymoBaHus 111 THIPABIMYECKOIO pa3phlBa IUIACTA. Hacocuele  ycranoBkm ~ YHI1-630-7004A, 2
meckocMecutenbHble  ycTaHoBkH Y CII-50, MX KOMIJIGKTHOCTh, TEXHHYECKHE XapaKTEPUCTUKU, KUHEMATHYECKHE
CXeMBbI, KOHCTPYKIUS. Biiok MaHuQonbaa. ABTOIMCTEPHBI, UX THIIbI, KOHCTPYKIIUS, TEXHUUECKHE XapaKTEPUCTHKH.
O6opynoBaHue yCThsi CKBRKMHBI IPU TUApOpaspeiBe Iuiacta. [lakepsl, sikopu u ruaponepdopaTopbl; Ha3HAUYEHHE,
TUITBI 1 KOHCTPYKIMsL. TexHumdeckoe oOcayXkuBaHUe W Oe3omacHas dKcIuryaranys o00opyJI0BaHusl Uil THAPOPa3pPhIBa
[1acTa.
4. Hacocubie yctanoBku YHII-160x500K u YHL2-160x500, ycraHoBku Ttuma AKIIIT un KII-6,5, ux xoncrpykous, 1
KMHEMAaTUYEeCKUE CXEMBbl, TEXHUUECKHE XapPaKTEPUCTHKH.
5. |YcTaHOBKM JUIsl HWCCIIENOBaHWS CKBOKWH, WX Ha3HAYCHHWE, KOHCTPYKIMS, TEXHHUYECKUE XapakTepuctuku. 1
O60opy10BaHUE YCThsl CKBRKUHBI JUISI TPOBEJICHHS CKBKHHHBIX Pa0OT.
Tema 1.15 O6opynosanue nisa |Cogepxxanue 4
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MOBBIILICHUSA He(l)TCOTIIa'{I/I
nJjiacroB

[leHTpOoOEkKHBIE HACOCHBIC arperatbl JJIsS HAarHETaHWs BOJABI B IUIACT. YCTAHOBKU IOTPYKHBIX IEHTPOOSHKHBIX
PIIEKTPOHACOCOB ISl  Tojuepkannsa 1wiactoBoro pgasimeHus (YOLII). CxeMbl ycTaHOBOK, KOMILIEKTHOCTE,
TEXHUYCCKUC XaAPAKTCPUCTHKHU, KOHCTPYKIMS OCHOBHBIX Y370B. OOOpY/IOBaHHE YCThSl CKBAXKUHBI. YCTAaHOBKU IS
HArHETaHUs BOJIbI B OJIVH WU JIBA TJIACTA OJTHOW CKBAXKHHEI.

Tema 1.16 Arperarnbl 1J4
00cIy:KUBaHUSI, PEMOHTA U
MOHTAKA
He(PTerazonpoMbICI0BOro
o0opyaoBaHus

Conep:xanue

1.

IATperarsl Ui IEpEeBO3KM HACOCHBIX IITaHT, TpyO, ycraHoBok DL[H. [IpomMbicioBeie camomorpy3unkn. ArperaTsl s
HA3€MHOTO PEMOHTa O0OPYIOBaHUsI, TEXHHUYECKOTO OOCIY)KUBAHUS W PEMOHTA CTaHKOB-KadaloK. Arperatbl JUis
[MOATOTOBUTEIBHBIX pPabOT TpU PEMOHTE CKBAXKHH, MEXaHW3UPOBAHHOW YCTAHOBKH SKOPEH OTTSDKEK U JUIs
00CITy)KUBaHHUS TIOA3EMHBIX YCTAaHOBOK. KOHCTPYKITUS M TEXHHYECKHE XaPAKTEPUCTHKH YKAa3aHHBIX arperaTos.

Tema 1.17
JJ1eKTPoOdOpYyAOBaHHE
He(PTAHBIX "

ra3oBbIX IPOMBICJIOB

Conep:xanue
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1.

[MpuHnunuaneHas cxeMa M KOHCTPYKLIHMS ITOHHW3UTENIBHOM TpaHCc(OpMaTOpHOW MOACTaHUMH. Bplkmrouarenn Ha

HanpspkeHue 6-35 kBT, BEIOOp BhIKIIIOUaTENeH. MacisiHble BHIKIFOUATEIIH.

PacnipenenurenpHble yCTpONCTBA: Ha3HAYEHHUE, YCTPOMCTBO, TUIIBL.

TpaHcopMaTOpHblE  MOACTAHLUUH:  OTKPBITBIC,  3aKPBITHIC,

TpaHcOpPMAaTOPHBIC TOJCTAHIIMU JIJIsI AIIEKTPOCHAOKEHHST CKBAKHH.

Ha3snauenue peseiiHOM 3alUThl. THUIBI, KOHCTPYKLUK, IPUHLIMI JEHCTBUSA. MaKkCUMaNnbHO-TOKOBAs 3auiuTa. TokoBOe
ene. CxeMbl MaKCUMaJIbHO-TOKOBOH 3aILUTHI.

KOMIIJICKTHBIC. CrenuanabHbBIC KOMIIJICKTHBIC

OCHOBHBIE CBEICHUS 00 JIEKTPONPHUBOAE. Y IPABJICHUE 3JIEKTPOIIPUBOIOM. MexaHn4yecKkue XapaKTepHUCTHKH
POM3BOJCTBEHHBIX MEXaHU3MOB M 3JIEKTpOJBHraTeieid AOCONIOTHO KECTKUE, JKECTKHE M MATKHE XapaKTEePUCTHKH.
Harpy3o4uHble quarpaMMbl IPOU3BOJCTBEHHBIX MEXaHU3MOB.

KOHCTpYKTHBHOE HUCHOJIHEHHE JJIEKTPOABUraTesIed. DHEPreTHYeCKUe IOKa3aTeNld JJIEKTpoABUrareneid. MOIIHOCT
BIEKTPOJBUrATEIIEH.

Temmeparypa HarpeBa. HarpeBocTOWKOCTh H3OJSIMOHHBIX MaTepHaioB. PexxuMmbl pabOTHI JIBUTATENEH W BBHIOOD
MOIITHOCTH JJIsl BCEX PEXUMOB padoThl. ['paduku Harpys3ok.

PyuHble M aBTOMaTHYEeCKHE CUCTEMBI yrpaBieHHst. CocoObl H300pakeHUs CXeM, YCIOBHbBIE 0003HAYCHUSI.
[T'peboBanMsI K cXeMaM KOHTaKTHOTO YIIPaBJIEHHUSI.

JnekTpocHaOkeHHe  TpoMbIcTOB.  OCOOSHHOCTH 3NEKTpocHaOXeHUsT NMpoMbIciIoB B 3amaaHoi CuOMpU W HA
MOPCKHX MECTOPOXKICHUAX. TpeOoBaHMS K KauecTBY 3JEKTPOIHEpruu. TpeOoBaHUs K 3JIEKTPOOOOPYIOBAHHUIO
HE(PTSHBIX ¥ Ta30BBIX IPOMBICIIOB.

Onextpoasuratenu ans CK, ux cepum, TexHndeckue xapakrepuctuku. Camoszamyck asurareineit CK. Ammaparypa
yrpasieHus snekTpoasurarensimu CK

J1eKTpo00OPYAOBaHHE CTAHIIMI BHYTPUIIPOMBICIOBOM MEpeKauKy HEPTH U 3aKaYKH BOABI B ILIACT.
D11eKTPO00E3BOKHUBAIOIIIE H HIEKTPOOOECCONNBAIONINE IIPOMBICIIOBBIE YCTAHOBKH.

McTouHMKHM OCBEIIEHUs NPOMBICTIOB. MeTo/IMKa pacyeTa OCBETUTENBHBIX YCTAHOBOK.

Y nenbpHBIE HOPMBI pacxofa 3JEKTPOIHEPTUM Ha OCHOBHBIE MPOIECCHl B HE(TSHOH M Ta30BOH MPOMBIIIIEHHOCTH.
IBorrpocel 5KOHOMUH 3JIEKTPOIHEPTUH.
OcHOBHBIE MTPaBHJIa YKCILTYaTAIMK B O€30MIACHOTO 00CITYKHBAHHUS JICKTPOYCTAHOBOK.
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IIpakTHyeckue padoThI

10

. Br100op Ha3eMHOI0 ¥ CKBaXKMHHOTO 000PYIOBaHUS

. Texnuueckoe oOciyKuBaHue OypOBOTO 00OPYAOBaHMS M MHCTPYMEHTa M 000pYJOBaHUS Ul SKCIUTyaTalun
HE(PTSHBIX W Ta30BBIX CKBaKHH

. OcymiecTBieHHE KOHTPOJIS 33 PAallMOHAIBHOM JKCIITyaTanueii 000py1oBaHus

HpOBeZ[eHI/IC TCKYHICT'O U IJIAHOBOTI'O PECMOHTA He(bTel"aBOHpOMLICJ'IOBOFO O60py,Z[OBaHI/I$I

CocTaBreHue cXeM KOHTaKTHOTO YIIPaBICHUS 4 3
PacueTr ocBeTUTENBHBIX YCTAHOBOK 4 3
CocraBiieHUe CXeM MaKCUMAallbHO-TOKOBOW 3aIlIUThI 2 3
KypcoBas paborta 20
Cucremarndeckasi mpopaboTKa KOHCIEKTOB 3aHATHH, y4eOHONH W CHenHalbHONW TEeXHHYECKOW JUTeparypbl (110
BOIIpocaM K maparpadam, riiaBaM y4eOHBIX TOCOOHIA, COCTaBICHHBIM IPENOAaBaTENIEM).
[MoaroroBka Kk a0OpPaTOpHBIM M MPAKTHUYECKMM pPabdOTaM C HCIONb30BAaHHEM METOINYECKUX PEKOMEHAAINH
rpernoaaBaresis, opopMICHHE TPAKTHIECKUX B Ja0OPaTOPHBIX pabOT, OTUETOB H
[MOJrOTOBKA K MX 3aIIHTE.
CamocTosiTeibHasi padoTa pu [puMepHasi TEeMATHKA BHEAYIUTOPHOH CaMOCTOSATEIbHOI padoThI
u3y4eHuu pasgena IIM2 ['mapaBnuka u 3kox0rus [IoBepXHOCTHOE HATSHKEHUE KUAKOCTH
Kprockommdeckas u 50yIrocKonudecKkass KOHCTAaHTHI BOJABIOCHOBHBIE 3TAIBI PA3BUTHS TETUIOTEXHUKU 133
BHayeHne HeTH W raza B SKOHOMHKe Poccuiickoii ®exepaumu Hctopus pa3BuTus HEDTSHOH U ra3o0BOM
[IPOMBIIITIEHHOCTH
CoBpeMeHHasi TEXHHYECKas OCHAILIEHHOCTh He(Tera3ofoObIBAOMMX MNPEANPHUITHI U MEPCIEKTUBBl Pa3BUTHS
He(bTSIHOFO MalrHOCTPOCHUA
HedrerazonpomeicioBoe o0opymoBaHue, npuMmeHsemoe B 3amagHoi Sxytun. OcoOEHHOCTH KOHCTPYKTHBHOTO
MCIOJHEHUSL.
'Y4eOHasA NpaKTHKA Buasr pabot: 72
BrrsiBieHre geheKTOB M HeMCTpaBHOCTEH He(hTEra3onpoMBICIOBOTO 000pYI0BaHUs 3aMeHa CalbHUKOB HACOCOB
CMa3ka TOAMMITHUKOB HACOCOB 3aMeHa BaioB HacocoB L[eHTpoBka HACOCHOW yCTaHOBKH
PasmeTka W pyOKa MPOKJIAJOK M3 MOPAHHUT (ATIOMUHHS, MEIH), MEX(IaHLEBOro coelAuHEeHHs PeMoHT 3amopHon
apMaTyphl, KPaHOB
IIpou3BoacTBEeHHAS MPAKTHKA Buner pabot: 144
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4. YCJIOBUSA PEAJIMBALIUA ITPOPECCHUOHAJIBHOTI'O MOAYJIA

41. Tpe6oBaHnusi K MUHUMAJbHOMY MaTepHAJIbLHO-TeXHMYECKOMY 00ecrevyeHn 0

Peanuszanus nporpaMmbl  MOJYJsl IpeAnosaraeT paboTy B MacTEPCKOM KOMIETEHIUH
«J1o0Obrun HEeTH U razay, cIecapHON MacTEPCKOM U yueOHBIX KaOWHeTaxX.

OO6opynoBaHue cliecapHO MaCTEPCKOM:

- BEPCTAKH ClIECapHbIE

- CTaHKH YHHBEpCalbHbIe BEPTUKAIbHO-CBEPIUIbHbBIE

- TUCKH CJIECApHBIE

- cTaHKU HUTH(OBaIbHbIE HACTOJIbHBIC

- CTAaHOK HACTOJIbHO-CBEPJIMIIBHBIN

- CTeJUIaXH

- IpeCC PyYHOHN pEEUHBIN

- BEpCTaKku TyMOOBBIE

- IJIUTa pa3MeTOYHas

- IJTUTA paBOYHAs

- TeJIeKKa rpy30Bas

- MmydenbHas neyb

- HAaKOBJIbHS

- KOHTaKTHas CBapkKa

- 6ensomnmna «PROMACH

- BEpTUKaJIbHO (ppezepHas MalmHa

- TOO3UK AIIEKTPUYECKHIA

- MAJIa IUCKOBas

- UHTEPCKOJI

- IUTUTKOPE3

- pyOaHOK 2JIEKTPUUECKHUI

- nudmanHa

O6opynoBanue pabounx MECT Y4eOHOT0 KaOMHeTa:

- paboyee MeCTO MpenoaBaTes

—KOMITBIOTEPHBIN CTOJT;

—CTOJIBI JUI 00y4aroIuXcs;

—KOMIUIEKT JieTaliell, HHCTPYMEHTOB, IPUCIIOCOOJICHU;

—KOMIIJIEKT OJIAaHKOB TEXHOJIOIMUECKON TOKYMEHTAIINH;

—KOMIUIEKT y4€0HO-METOINYECKON TOKYMEHTAIUH.

O6opynoBanue pabounx MecT kabuHera:

- 00opyioBaHUE JIJIs OINPEIETIeHHS] CBOMCTB KOHCTPYKIIMOHHBIX U CTPOUTEIBHBIX
MaTepHasos;

— KOMIUIEKT IJIaKaTOB;

— KOMIUIEKT Y4€OHO-METOINYECKON TOKYMEHTauU

- TpEeHa)Kephl YIPaBICHUSI TPOLIECCOM IKCILTyaTalluu HEPTSIHBIX U Ta30BbIX
MectopoxaeHni. Komnexius nndpoBeix 00pa3zoBaTeIbHBIX PECYPCOB:

—3JIEKTPOHHbIE YUEOHUKH;

—3JICKTPOHHBIE JIAKaThI;

—3JIEKTPOHHbIE BUAeOMaTepuaibl. TeXHUYECKHe CpeicTBa O0yUeHUSI:

- KOMIIBIOTED

- MIPOEKTOP MYJIbTUMEIUA

—JIOKaJIbHAS CETh;

—MOJIKJIF0UEHHE K robanbHoil cetu MHTEepHeT.
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4.2. HudopmanuoHHoe obecnieyeHne 00ydeHust
IlepeyeHb pekoMeHyeMbIX YUeOHbIX U3iaHuii, UHTEepHeT-pecypcoB, 10MOJHUTEIbHOM
JINTEPaTypsbl

OCHOBHBIC UCTOYHUKH:

1. JlJanenko, A.A. TexHoJOrMM peMOHTAa M OSKCIUTyaTallud He(PTEIpOMBICIOBOTO
obopynoBanus : yue6. mocodbue / A.A. Jlanenko. — Mocksa ; Bonoraa : Uudpa- Umxenepus, 2019.
— 180 c¢. - ISBN 978-5-9729-0282-8. - Tekcr : onekrponHwni. - URL:
https://znanium.com/catalog/product/1049181. — Pexum mocTymna: 1o moAmKcKe.

2. Jlanenko, A.A. Pacuer HedTenpombicioBoro obopynoBanus / A.A.
Jlanenko, I1.C. Kynuna. - Mocksa ; Bonorna : Uuadpa-Umxkenepus, 2019. - 188 c. - ISBN 978-5-
9729-0281-1.Tekcr : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1049192. — Pexxum nocTyna: mo MmOAINKUCKE.

3. Mapromes, [I. A. DkcrutyaTtaius U o0CIyKuBaHue 00bEKTOB J0ObIUN HEDTH U
rasa : yueoHoe rmocodue / JI. A. Maptiomes, A. B. Jlekomiies. - Mocksa ; Bonoraa : Uudpa-
Wmxenepwust, 2020. - 340 c. - ISBN 978-5-9729-0478-5. - Tekcr : anextponssIit. - URL:
https://znanium.com/catalog/product/1168650

I[OHOJIHI/ITGJIBHI:IG HUCTOYHUKU:

1. b.B.Ilokpenusn., E.B.Jlopomenko: Crneuuanict No peMOHTY HEPTSIHBIX U I'a30BbIX
CKBaXKUH. - YueOHoe rmocobue.: Pocros-na-Jlony: 2016. -284 c.

2. 10.B.Bageukwii: bypenne He(TSHBIX M Ta3oBBIX CKBaXHWH. — 6-¢ m3manue. M.:
Axanemus, 2011.-352 c.

3. K.M. TarupoBs: Dkcruryaranus HEQTSIHBIX U Ta30BbIX CKBaXUH. — M.: Akagemus, 2012.
336 c.

4. A.U. Cuapes: Pacuersl MamH u 060pyaoBaHus st 1o0buM HeTH U ra3a. — M.:Muda-
Wmxenepus, 2010

5. C. Hukumenko: HedrerazonpomsicioBoe o6opynoBanue. YdeOHoe mocobue:
WznarensctBo: U Ua-Dosmo, 2008 r. Ctp. 416

6. 10. B. Bapmeukwit CnpaBounuk Oypuibiiuka. HauanpbHoe mnpodeccruoHanbHOe
obpaszoBanue. M3narensctBo: Akamemus, 2008 r., 416 ctp.

7. AxumoB B.A. IlpenynpexieHue W JIMKBUJALMS aBapUMHBIX Pa3iMBOB HEPTH U
HedTenpoaykToB. M3natenscTBo: UHCTHTYT pricka u 6ezomacHoctu, 2007 ., 376 ctp.

8. IlpaBuia 6e30mMacHOCTH CUCTEM ra3opacrpeenenus u razonorpednaenus. I1b 12-529-03
2010r.

9. MomuanoB A.I'., Ynuepos B.JI. HedrenpombicioBble MalIMHbI U MEXaHU3MBI. - M.:
Henpa, 1983.

10. Paaben A.A., IleBammuu ILE., MakcyroB H.X. PemoHT u wMoHTax HedTe-
poMBICIIOBOTO 00opymoBanus. - M.: Heapa, 19809.

11. Byxamenko E.WM. CnpaBouynuk 1o HedTenpomMbicioBoMy obopynaoBanuio. -M.: Henpa,

1990.

12. bnaatep C.I'., Cyn WN.N. DnekrpoobopymoBaHue HEPTIHOW W Ta30BOM TMPO-

MBINIIEHHOCTH. - M.. Henpa, 1980.

13. MaxmynoB C.A. MoOHTaX, SKCIUTyaTalusi 1 PEMOHT CKBaKMHHBIX IITAHTOBBIXHACOCHBIX
ycTaHoBOK. - M.: Henpa, 1987.

14. Ywuepor JI.I'., MomuanoB I'.B., PabunoBnu A.M. Pacder m KOHCTpyHpoBaHUE
HedTenpoMbicIoBoro odopynosanus. - M.: Heapa, 1987.
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https://znanium.com/catalog/product/1049181
http://www.labirint.ru/pubhouse/1588/
http://www.ozon.ru/context/detail/id/5546935/

Kypnansr:

1. Mudopmarnmonno-ananutuyeckuii xypuai «Hedts, ra3 u 6usnec» PI'Y Hedtu u razanm.
.M. I'yoxuna IT TexHoIOTHH.

2. Xypnan "T'eonorus HedTH u raza"Yupeaurtenu >kypHasia: MUHUCTEPCTBO MPUPOIHBIX
pecypcoB Poccuiickoi Oenepanun  (MIIP  Poccun), MUHHCTEPCTBO SHEPIrETHKHU
Poccuiickoit ®enepaunn (Munsnepro Poccun), PAO "Taznpom", BcepoccuiickuiiHaydHo-
HCCIIeA0BaTeNIbCKUH Teosiornueckuii HedTssHon nnctutyt (BHUT'HU), AO
"PocnanlurepremHnJITA".

http://geolib.narod.ru/Journals/OilGasGeo.http://www.geoinform.ru/neft.html

WNuTepHer-pecypcesl:

1. Caiitr HI' ®P[dbopma moctyma]:http://www.ngfr.ru/article.html?040

2. Oopasosarenbhblil noptan COY[popma nocryma]:http://edu.sfu-
kras.ru/test_schedule/ing

3. BCE ITPO HE®Th U I'A3 KoMmieKkcHbIi HHTEpHET- TIOPTaJ, TIOCBAIEHHBIH He(TH 1
rasy [¢dopma nocrymnal:http://neft-i-gaz.ru/litera/index0133.htm

4.3. OOumue TpeGoOBaHMSA K OPraHU3aIMU 00pa30BaTEIbHOIO NMpoLecca

[Ipu npoBeneHnu 1abOpaTOPHBIX 3aHATHUM IPYyMNIbl pa30MBalOTCS HA MOATPYIIIIHL.

VYyeOHasi MpakTHKa MPOBOJIUTCS B MacTepcKoil kommereHnuu «J{oObidya HedTu M Tazan
oOpa3zoBaTenpHOrO yupexaeHus. Ilo uroram yd4eOHOW MPAKTHKH TPOBOAUTCS Cladya 3adera C
BBITIOJTHEHUEM MPAKTUYECKOTO 3aJaHus, 3a CYET 4YacoB, OTBEIACHHBIX HAa Y4EOHYIO MPAKTHUKY IO
KaXXJ0¥ Teme pazjena.

[IpousBocTBEHHAs MPaKTUKa MPOBOJUTCS B OPraHM3AIMAX U TPOGUIBHBIX MPEINPHUITHSIX,
[0  pe3yJbTaTaM  KOTOpPOM  oOOydyarouiyecss MpeAoCTaBISIIOT  OTYET, IMPOU3BOACTBEHHYIO
XapakTEePUCTUKY. ATTecTalus MO MTOraM IPOU3BOJACTBEHHOM MPAKTUKU MPOBOAUTCS C YYETOM
PE3YIBTATOB, MOATBCPIKACHHBIX TOKYMCHTAMH COOTBETCTBYIOIINX OpFaHI/ISaHI/Iﬁ.

[IpenycMoTpeHbl KOHCYABTAIIUH IS 00yUYaIOIIHXCA.

4.4. Kaaposoe o0ecnieueHne 00pa3oBaTeIbHOI0 Mpoiecca

TpeboBanust k kBaMUKaMM NEAATOTHYECKUX KaJIpoB, OOECIEeUMBAIONIIMX OOy4YEeHHE IO
MEXIUCHUIUIMHAPDHOMY Kypcy (KypcaM) W PYKOBOJCTBO TPAKTHUKOM: HaJlMyhe BBICILIETO
MHXEHEPHOT0 WM BBICLIETO ME€JarornyecKoro o0pa3oBaHmsl, COOTBETCTBYIOIIETO MPODUITIO.

WHxXeHepHO-TIeJarOrMYeCKUil  COCTaB: JUIUIOMHUPOBAHHBIE CIIELAAIMCTBl — MPENOJaBaATENN
MEXIUCHUIIIIMHAPHBIX KYpCOB.

Macrepa: HalM4yMe BBICIIETO MPOPECCHOHATBHOIO 00pa30BaHUs, COOTBETCTBYIOIETO
npoduITIo MpenogaBaeMoro MoayJis, ¢ 00sS3aTeIbHBIM MTPOXOKICHUEM CTaXHPOBOK HE peXe OJHOI0
pasza B 3 rojia, ONbIT JEATEILHOCTH B OpraHU3alMax, COOTBETCTBYIOIIEH MpodecCHOHaTbHON chephl,
sBigercs oOs3arenpHbIM. K megarornyeckoil N1eATeNbHOCTH MOTYT IPUBJIEKAThCS BEAYIIHE
CMELUATHUCTHI TPOPUIBHBIX OpraHU3AIHH.
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5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS

MNPO®ECCHUOHAJIBHOI'O
JAEATEJBHOCTH)

MOAYJSI  (BUJA

MNPO®PECCHOHAJIBHOMN

Pe3ysibTarhl (OCBOEHHbIE

®opMbI U METOABI

00opynoBaHus

npogeccuoHaIbHbIE OcCHOBHBIE I0KA3aTeJIN OLIEHKH KOHTPOJIS U
KOMIIEeTEHIHH) pe3yJbTara OLIEeHKH
M. 2.1 Boimonuate ocHoBHbIE [OIIOP 1.1 [IpaBunbHoe IIpakTrueckas
TEXHOJIOTUYECKHE  pacyeThl 10  [BBHIIOJIHEHHWE OCHOBHBIX pabora,
BHIOOPY HA3EMHOT'O M CKB&XKUHHOTO ~ [TEXHOJIOTHYECKUX PACUETOB IO TECTUPOBAHUE,
000py/I0BaHUS. BBIOOPY HA3EMHOTO U CKB&KUHHOTO  [YCTHBIN OIPOC
000pyI0BaHUS Brinonxenue
VMHAVBUIYaIbHOTO
3a/1aHus
[1K 2.2 ITpousBoauTh OIIOP 2.1 JlemoHcTpanus [IpakTuueckas u
TEXHUYECKOE 00CTYKIBaHHE HABBIKOB 110 KBATH(PUIIMPOBAHHOMY  [CAMOCTOSTEIIbHA
He(hTerazonpoMbICIOBOTO TEXHUYECKOMY 00CTy>KUBAHUIO paborTa,
000pyIOBaHUSI. HedrerasonpombIciioBoro TECTUPOBAHUE
o0opynoBaHus
[1K 2.3 OcyiiecTBiATh OIIOP3.1 lemoncTpanus HaBblkoB ([ IpakTuueckue
KOHTPOJIb 32 pabOTON HA3EMHOTO U [[TO ONTUMAJILHOMY IPOBEACHUIO [pabOThI
CKBaKUHHOTO 000PYZOBaHUS Ha KOHTPOJISI 32 pab0TOM Ha3eMHOTO 'Y cTHBIN onpoc
CTa/lUU AKCIUTyaTalluu 1 CKBaKUHHOTO o0opynoBaHusi |[BwinosiHeHue
Ha CTaJUM DKCIUTyaTalluH VHAWBUYaJIEHOTO
3a/1aHus
I1K 2.4 OcymectBnsats Tekymuii 1 |OIIOP 4.1 nemoncTpanus HaBelkoB  [[IpakTHueckas u
MJIaHOBBII PEMOHT 10 BBISIBJICHUIO HETIONAJI0K, TEKYIIEMY |CaMOCTOSATEIbHAs
HeTera3onpoMbICIOBOTO Y TUIAHOBOMY PEMOHTY pabora,
000pyIOBaHUS. He(TerazornpomMbICIOBOTO TECTUPOBAHHUE,

YCTHBIH OITPOC.
DKCIIepTHAs OIICHKA
acyeToB

[1K 2.5 Odopmisate
TEXHOJIOTHYECKYIO U TEXHUYECKYIO
NMOKYMEHTAIHIO 110 SKCILTyaTaluu
HeTera3onpoMbICIOBOTO
000pyTIOBaHUS.

OIIOPS.1 npaBuiibHO 0HOPMIIATH
TEXHOJIOTUYECKYIO U TEXHUYECKYIO
NOKYMEHTAIUIO 110 SKCIUTyaTalluH
HeTEera3o0npoMbICIOBOTO

000pyIOBaHUA.

KoMmiiekcHBI
PK3aMEH 10 MOJYIIIO

21




@®opMbI 1 METOIbI KOHTPOJIS M OLIEHKHU Pe3yJIbTaTOB 00yUCHHSI TOJKHBI TIO3BOJIATH IPOBEPSATH
y oOydaromuxcsi He TOJIbKO C(OPMUPOBAHHOCTh MPOGECCHOHATBHBIX KOMIIETEHIUH, HO U pa3BUTHE

00X KOMIIETEHIIMI U 00ecIieyu

BAIOIIMX UX YMECHUM.

Pe3ynbTaThl (0OCBOEHHBIE 001ITE
KOMIIeTEeHIINH)

OcCHOBHbIE IOKA3ATEJIN OLEHKH
pe3yJbTaTa

@DopMbI U METO/IbI KOHTPOJISI U
OLIEHKH

OK 1. Ilonumarp CyumHOCTh H
COLIMAJIBHYI0 3HAYUMOCTb CBOEH
Oymymieir mpodeccuu, MPOSBIATH
K HEY YCTOMYMBBIN UHTEPEC.

OIIOP 1.1. lemoHCcTpayst
MHTepeca K Oyaymiei mpodeccuu

Wutepnperanus pe3yiabTaToB
HaOIIFOICHUN 32 IeSITCIHbHOCTBIO
00yJaIoIIerocs BIPOIECCe OCBOSHHUS
00pa3oBaTeIHLHONIIPOrPAMMBI

OK 2. Oprann3oBsIBaTh
COOCTBEHHYIO JIE€ATEIBHOCTD,
BEIOMPATH THTIOBBIE
METOABIH
CIIO0COOBI BBITOJIHCHUS
nmpodecCHOHaNBHBIX  3ajad,
OLIEHNBATH MX 3(P(HEKTUBHOCTD U
Ka4yecTBO.

OIIOP 2.1. O60cHOBaHHOCTH
MOCTaHOBKH IIEJIU, BEIOOpA 1
NPUMEHEHHUS] METOJIOB M CIIOCOOO0B
pelIeHUs TPOPECCHOHANLHBIX 33134
B 001acTH pa3pabOTKHA METOIOB,
cpencTB 1 HH(OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TCXHOJ’IOFI/II\/'I;

TpEeHUHTOBBIC YIIPAXKHCHUS.
CaMOOLIEHKA Ha MPAKTUYECKUX
3aHSATHSIX MPH BBITOJHEHUH
padoT

HaOnroieHue Ha MPaKTUISCKUX
3aHATHSX U B XOJIC TPAKTHKH.
CaMOOILICHKa.

OK 3. IIpuHumatsh penieHus B
CTaHIAPTHBIX W HECTAHAAPTHBIX
CUTyalUuAX u HECTH 3a
HUX OTBETCTBEHHOCTb.

OITOP 3.1. CaMOCTOATEIEHOCTH

MPUHATHS PEUIICHUA B CTAHIAPTHBIX

158 HeCTaHI[apTHI)IX

MpodhecCHOHATBHBIX CUTYAITUIX,

OITOP 3.2. O60CHOBaHHOCTH

OLICHKU pI/ICKOB HpI/I HpI/IHﬂTI/II/I
CIICHUI;

TpeHnHrOBBIC YIpaKHEHUS
CaMOOIIeHKa Ha TIPAKTUIECKUX
BAHATHUAX IIPU BBIIIOJIHCHUN
pabot

OK 4. OcymecTBiIsITh HOUCK U
Hcnons3oBanue nHGOpMAIny,
Heo0x0 Mo 1151 3 pekTHBHOTO
BEITIOJTHEHHS TTPO(HECCHOHAIBHBIX
3amad, Mpo(ecCHOHAIBHOTO U
IMTHIHOCTHOTO Pa3BUTHAL.

OIIOP 4.1. O¢ddhexTuBHOCTH MOUCKA
HE00X0IMMON MH(POPMAIIHN IS
CBOCBPEMEHHOTO BBITIOJTHEHUS
mpodhecCHOHANBHBIX 33]1a4,

OIIOP 4.2. CucteMHOCTb
MPOBEJICHHS aHAIN3a U OLICHKU
wHpopMarun s 3G ekTuBHOTO
BEITIOJTHEHUS TTOCTABIICHHBIX 3a]1ad,
U1JTsT TIOBBILIICHUS
Mpo(heCCHOHAIBHOTO U
ITMIHOCTHOTO Pa3BHUTHSI.

DKCIepTHas OLEHKA B X0/1€
BEIMOTHEHHS HCCIIEI0BATEIbCKON 1
POCKTHOM PabOTHI

CaMOKOHTPOJIb B XOZI€ TIOCTAHOBKH U
[pemeHus

pooJieM

OK 5. Ucnonb3oBath
WHPOPMAITUOHHO-
KOMMYHHKAIIHOH-
HbIE  TEXHOJIOTHU
podeccuoHaIbHON
eI TeILHOCTH.

OIIOP 5.1. OnepaTtuBHOCTH
WCIIOJIb30BaHMs UHPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
IS peIIeHus] HETUIIOBBIX
poheCCHOHABHBIX 3aj1aY;

DKCTIepTHAsI OI[CHKA

[pe3eHTAlMi K yu4eOHBIM
3aHSTUSAM, BBICTYILICHHUSIM
DKCTepTHAs OIICHKA METOINIECKHIX
[pa3paboToK v
HMcnons3oBannem KT

OK 6. PaGoTars B KOJUIEKTUBE U

KOMaH/e, o0ecrieunBaTh €e
crutoueHue, 3QHEeKTHBHO
001IIaThCS ¢ KOJIJICTaMH,

[PYKOBOJCTBOM, IOTPEOUTEIISIMHU.

OIIOP 6.1. DddexTnBHOCTD
coOM0IeHNST Mep
KOH(MUICHIUATBHOCTH U
MHGOPMAIMOHHOM 0€30MMaCHOCTH;
OIIOP 6.2. D dexTnBHOCTD
B3aMMOJAEWCTBUS IIPU pa3padboTKe
[y9eOHO-METOIMIECKUX MaTepHaoB
W OpraHu3alul METOANIECKOM
paboThI C y4acCTHUKaMU
TreJaroruIecKoro mporecca:
[PYKOBOIUTEISAMH, METOIUCTAMH,
nefaroraMu, 00y4aronMHICs;

HaGaroneHue 1 olieHKa Ha
[TpakTHueCKUX 3aHATHUSAX,
TPEHUHTAX B MIPOIIECCe

yaIeOHOM ¥ MPON3BOACTBEHHOM
[TPaKTHUKU

OrieHKa TeHCTBUN CTyICHTa B X0OJIe
IEJI0OBOW UIPBI

Hao0mronenue 3a xogom
KOJIJIEKTUBHOT'O

MPOCKTHPOBAHMS
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OIIOP 6.3. OO0CHOBaHHOCTh
BBIOOPA TAKTHKH KOJIJIEGKTHBHOI'O
B3aMMOCHCTBHUS IIPU BHIMOJIHEHUH
MPOCKTHBIX M UCCIICTOBATEILCKUX
3aTaHMi;

OIIOP 6.4. OnTMaabHOCTD
pacrpeesicHUs pECYpPCcoOB B
KOMAaH/IE;

OK 7. bpats  Ha ce0st
OTBETCTBEHHOCTH 32 paboTy
YJICHOB KOMaH/IbI, 3a
[PE3YJIBTAT BHITOJHEHUS 3aJaHHH.

OIIOP 7.1. Pe3ynbpTaTUBHOCTH
KayecTBa BBHITIOJIHEHHON paboThI B
pamMkax npo(eccuoHanbHON
IMesITeIbHOCTH;

OIIOP 7.2. OTBETCTBEHHOCTH 3a
[YCTICIIHOCTB CBOEH y4eOHO 1
y4eOHO-TIPO(heCCHOHATBHOM
IesITeIbHOCTH

Habmoienue u orieHKa Ha
[MpakTHYeCKNX 3aHATHAX,
TpPEeHUHraX B Ipolecce
y9eOHON M POU3BOJCTBEHHOMN
MPAKTHKH.

OTUeT 0 MpaKTHUKe

OK 8. CaMocTOSTEIRHO
OTIpENIEIIATh 3a7a49u
Mpo(ecCHOHAIBHOTO U
IMTMYHOCTHOTO  Pa3BHUTHS,
3aHUMAThCsl CaMOOOPa30BaHUEM,
OCO3HAHHO IJIAHUPOBAThH
MTOBBIIIICHNE KBATHU(UKAIIH.

OIIOP 8.1. demonctpanus
TOTOBHOCTH CaMOCTOSTEIBHO
00001IaTh OIBIT BEAYIIUX
CHEIHUATACTOB HHHOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
paMKax caMooOpa30BaHUs U
MOBBINICHUS KBATH(DUKAIIH;
OIIOP 8.2. CooTBeTcTBHE
pa3pabOTaHHOTO O0YYAIIUMCS
TUTaHa MOBBIIICHHUS TMYHOCTHOTO U
Npo(eCCHOHATLHOTO YPOBHSI LIENISM
06yquH${ 1 €TI0 UHAVBUAYAJIbHBIM
0COOEHHOCTSIM;

Habnronenue u orieHka Ha
IIpakTUYECKUX 3aHATHSIX,
TpeHHUHTax B Ipoliecce
yaIeOHON ¥ POU3BOICTBEHHOM
[PAKTUKU

PednexkcruBHbIN aHanu3 (JIMUIHBINA
MapuipyT CTyIeHTa)
OTYeT 0 IPaKTUKE

OK 9. OpueHTHpOBaTHCS
[YCIIOBHSIX 4acTOW CMEHBI
TEXHOJIOTH B TIPO(eCCHOHATBHOI
NesITeIbHOCTH.

B

OIIOP 9.1. KpanuunuposanHast
[MOATOTOBKA K CAMOCTOATEILHOMY
AHATTN3Y M UCIIOIH30BAHUIO
MHHOBAIUI B 00J1aCTH
MpohecCHOHANBHON JIeATENLHOCTH;
OIIOP 9.2. O60CHOBaHHOCTH
MCIIOIb30BaHMUsI HHHOBAIUH B
[peIIeHnH TPOoQecCHOHATEHBIX
3ajay;

OLeHKa pereHuit
CHUTyalMOHHBIX 33124
JlenoBble U OpraHrU3alMOHHO-
00yJaroIue urpbl

OK 10. McronHATs BOUHCKYIO
0053aHHOCTh, B TOM YHCIIe
C IPUMEHEHHUEM MOTyYSHHBIX
podecCHoHaIbHBIX 3HAHUN (715
FOHOIIIEH).

OIIOP 10.1. IemoncTpanus
Mpo(eCCHOHANBHBIX 3HAHUI TIO
HKCIUTyaTaluu
HeTera3onpoMBIIUIEHHOTO
000pyIOBAHUS TIPH MPOBEACHIEC
TEXHOJIOTHYECKHUX IPOLIECCOB
[pa3pabOTKM U SKCILTyaTaITiH
HEPTSIHBIX U Ta30BBIX

MECTOPOXKACHUI

OrneHka perreHnit
CuTyallMOHHBIX 337144
JlenoBble M OpraHu3aluOHHO-
00yJaroIue Urpbl
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Hpuniaoxenue 1

Ha ocHoBanmm mpoTtokona ydebHO-meToamdeckoro cosera ot 06 oktadps 2021 T. M B CBA3H C OTKPBITUEM
Mactepckoit «JloOsua HedTH W Ta3a» BHECEHBI M3MEHEHHUS B Pabodyi0 HporpamMmy MpodecCHOHaIHHOTO
Moy [IM 02 DKCIINIYATAIWA HEGTET'A3OIIPOMBICJIOBOI'O OBOPYJIOBAHUA:

1. Bm.4.1. TpeboBaHus K MUHUMAIBHOMY MaTepHAIbHO-TEXHHYECKOMY O0ECTIEUEHHIO :

Bup 3ansatuii | HaumenoBanue o60opynoBaHust

Jlexuuu, Cranuus ynpasieHus ¢ KoHTpoiuiepom PYMb
npaktndeckue | AI'3Y «O3HA My
3aHATUA OHOCEKIMOHHBIN MOAKIIOUaTeNbHBIN MyHKT (KiemmHas kopoOka)

Apmarypa ycTeeBas

Apwmarypa ycTbeBas MajorabapuTHas
BenTmis mpo6ooTOopHHUK

TpyOomnpoBoHOE H30IHPYIOLIEe COETUHEHNE
Tpy6a £ 60x4, mm

dnanen £ 65 MM, mIT.

3aBHKKa JIUHEHHAs, IIIT.

3anopHas apMmarypa, IiT.

Kpan mapoBoii apoccenbHbIi
BricTpopazpemMHOe coeiHEHNE

3armymika

Krnanan HeprkaBeronuil npeJoXpaHUTENbHbINA aBTOMATUYECKHIMA
Manomerp MTII -3M

Kononen npenakubrit

arperaT HaCOCHBIN B3pbIBO3AIIMILICHHBII
EMmxocTs mrd xxunkoctu E-2

YcranoBka no3upoBanus pearenta Y /9 - 1,6x63
VYcraHoBka nenapadunusanuu ckBaxul Y /JC co craHiuel ynpasieHus
BenTuns cranpHOM

BenTtunsarop

Tuckun L =152 mm

Tucku L =152 mm

AnroMuHMEBBIE TYOKH TSI THCKOB
[MpotuBoras ¢puinbTpyrOMIHiA ¢ KOpoOKOH Mapku K/
[IITaTuB KOMIAKTHBIN

Croun- Bepcrak Bepcrak IIpakTuk

[Tnomanka my6pukatopHas [1n
I"azoananuzaTop

KommbroTep

Tpyba

®dnanery

Arperat HacocHbli [THC

OunbTp

brok rpe6€nka

Apmartypa (hoHTaHHAsS

CraHuus ynpasjieHus

ITonnopHelil Hacoc

Apwmarypa ycTeeBas

3A1165-210 ¢ KO®

Kpan maposoit

OOGpaTHBI KJIamaH, IIT.

OOpatHbIi Ki1amaH, IIT.

Habop xiroueii raeyHbIX KOMOMHUPOBAaHHBIX
Jlonarka monTaxkHast WIEDERKRAFT 20"
JlomaTka MOHTaKHas

JlonaTtka MOHTa)KHast
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JlomaTka MOHTaXHaS

ITapanut 1 Mmm

Crounbt

Crynpa

Crennax MeTaTHIecKui

Cremiaxx apXHUBHBIHA

[apra yuenuueckas

Cryn yuyeHUYeCKUN

YueOnsrit VR/AR tpenax€p «Okcruryaranus, 00CITy)KHBaHNUE ¥ PEMOHT
HE(TEMPOMBICIIOBOTO 000PYIOBAHU:

Pa3paboTka crieHapueB 10 BHEIITATHBIM CUTYalusM Ha 00bekTax HedTegoObuu K
yae6HOMY VR/AR

AMT 601VYK Tpenaxep - UMUTATOp OCBOSHUS M SKCIDTyaTallnH CKBaYXUH YI€OHBIN
knacc Komrutekt Ha 15 pabounx mect
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