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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuuruimHa «MammHbl 1 000pyIoBaHHe Ui pa3paOdOTKU MECTOPOKACHUN M TpaHCIIOpTa
YIJIEBOJOPOAOB» BXOAUT B MporpaMMmy Maructparypbl «VCKyCCTBEHHBIM HWHTEIIEKT B
HedTerazoBoM aene» no HampasieHusMm 21.04.01 Hedrerazosoe neno / 27.04.04 Ynpasnenue B
TeXHUYECKHUX CHCTeMax U m3ydaercs B 1, 2 cemectpax 1 kypca. ducruminny peanusyer Kademnpa
HEJPOTONIb30BaHUsl U HedTerazoBoro aena. JMCHUIUIMHA COCTOUT W3 2 pasnenoB u 14 Tem u
HaIpaBlieHa HA U3yYeHHE Ha3HAYCHHs, KOHCTPYKTHUBHOI'O HCIIOJHEHUS MOHTa)a, dKCIUTyaTalluu,
TEXHUYECKOTO OOCITy’)KMBAaHUSI M PEMOHTa KOMIUIEKCA MAIlMH W 00OpynoBaHMs Ui JOOBIYU
MPOYKIMH, PEMOHTA CKBa)XHUH, MPOMBICIOBOIO Yy4eTa M MOJATOTOBKU MPOIYKIUHU, TPaHCIOpPTa
He(TH U raza 1o MarucTpaabHBIM TPYOOIIPOBOIAM.

Lenbto oCBOGHMS AUCLMILIUHBI SBISETCS MOJIyY€HUE 3HAHHUM, YMEHUMN, HAaBBIKOB U OIbITa
JESITEeNbHOCTH B OOJIACTH MPOEKTHUPOBAHUA OOBEKTOB HE(TEra3oBOTO MPOM3BOJCTBA, KOHTPOISA
TEXHUYECKOTO COCTOSIHUS M TEXHUYECKOIO JIWAarHOCTUPOBAaHUS Ha OOBEKTaX U COOPYKEHUSIX
HeTera3oBoro KOMIUIEKCa, IPUHLIUIIOB PALMOHATBHOTO UCIOJIB30BAHUS MIPUPOTHBIX PECYPCOB H
3alUTBl  OKPYXAloIIeW cpeabl, OpraHu3aldd U pPYKOBOJACTBa paboTamu MmO A00bIYe
VIIEBOAOPOAHOTO  CBIPbS, pabOT MO  JUArHOCTHYECKOMY  OOCIIEZOBaHHIO  OOBEKTOB
MarucTpajbHbIX HE(TENpPOBOJAOB U MAaruCTPajbHBIX HEPTENPOAYKTOMPOBOJIOB, KOTOpHIE
XapaKTepu3ylT dSTanbl  (HOPMUPOBAHHMS KOMIETEHIMH ¥ 00ECIeUYMBAIOT  JOCTH)KEHUE
IUTAHUPYEMBIX PE3YIbTaTOB OCBOCHHS 00pa30BaTeIbHONU MPOrPAMMBL.

2. TPEBOBAHMUA K PE3YJIbTATAM OCBOEHUSA JUCHUIIJINHBbI
OcBoeHHME TUCHHIUTMHBI «MaluHbl 1 000pyI0BaHUE IS pa3pabOTKH MECTOPOXKICHHNA U
TPaHCIIOpTa YIJIEBOJOPOIOB)» HANpPaBICHO Ha (OPMHUPOBAHHUE Yy OOYYAIONIMXCS CICAYFOIIUX

KOMITETCHITMH (4aCTH KOMITCTCHIIHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00V4arOWUXCcs NpU O0CBO0EHUU
OUCYUNTUHBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl 10CTHKEHNS] KOMIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHCIUILIIHEI)

OIIK-2.1 3naet npUHLHUIIBI, METOJIBI U TEXHOJIOTHUH
MPOEKTHPOBAHUS 00BEKTOB HE(TETa30BOr0 IPOU3BOICTBA,
BKITIOYasi HOPMAaTHBHO-TEXHUYECKYIO JOKYMECHTAIINIO U CTaHIAPTHI;
OCHOBBI pa3pabOTKH CUCTEM YIIPABICHUS CIIOKHBIMU
TEXHUYECKUMHU 00BEKTAMH U TEXHOJOTMICCKUMU POIIECCAMU;
COBPEMEHHBIE TIOXO0/IbI K MOJICITUPOBAHUIO, ONITHMHU3ALIUU U
aBTOMATH3AIlMHU IPOIIECCOB B He(Tera3oBoii oTpaciy,
CriocobeH npoeKTHPOBaTh OIIK-2.2 Ymeer pa3pabaTeIBaTh MPOEKTH 0OBEKTOB
00BeKTHI He(hTEra30Boro He(TEera3o0BoOro MPOM3BOJICTBA C YUYSCTOM TEXHUKO-3KOHOMUYECKHUX
MIPOU3BOJICTBA, a TAKIKE BHIOUPATH |M IKOJIOTUYECKUX TPEOOBaHMUIA; BHIOUPATH U MPUMEHSTH METOIBI
OIIK-2 METOBI U Pa3pabaThIBaTh YIpaBJICHUS CIOXKHBIMH TEXHUYECKIMHU OOBEKTAMH U
CUCTEMBI yIPABICHUS CIIOKHBIMH | TEXHOJIOTHYCCKIMH MPOIIECCaMI;, aHATU3UPOBATh U
TEXHUYECKUMU OOBEKTAMU U ONTUMHU3UPOBATH MPOCKTHBIC PEIICHHUS IS IIOBBIICHUS
TEXHOJIOTHYECKUMH TporieccaMu |3 hekTHBHOCTH 1 6€30IaCHOCTH IIPOU3BOICTBEHHBIX MIPOIIECCOB;
OIIK-2.3 BianeeT HaBBIKAMHU HCITOJIb30BaHUS
CHEIHATH3UPOBAHHOTO IIPOTPAMMHOTO 00ECIICYCHUS JIIIsS
MIPOCKTUPOBAHUS M MOICIIUPOBAHMS 00BEKTOB He(hTEra3oBoro
MIPOU3BOJICTBA; METOAAMHU Pa3pabOTKK U BHEIPEHHUS CUCTEM
YIPaBJICHUS TEXHOJIOTHYECKAMH MPOIECCAMH; HABBIKAMH OIICHKU U
MHUHHMHU3AIUU PUCKOB TIPU IPOCKTUPOBAHKHY U YIIPABICHUN
CJIOKHBIMH TEXHUYECKMMH 00LEKTAMU;

CriocobeH oCyIIecTBIATh [1K-4.1 3raeT npuHIUTEI, (pU3HUECKIE OCHOBBI, TEXHIYECKOE
K-4 YIPaBJICHUE CUCTEMOM KOHTPOJISl |00eCHeYeHne METOIOB TEXHUYECKOTO KOHTPOJIS U
TEXHUYECKOTO COCTOSHUS U JIMarHOCTUPOBAHMS, COBPEMEHHbIE Pa3padOTKH B 00J1acTH

TCXHUYCCKOT'O JUArHOCTUPOBAHUS | COITPOTUBJICHUSA MAaTCPHUAJIOB, MCXaHUKH PA3PYIICHU S, TCXHOJIOI'MN
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HIugp

Komnerennus

HNHanKaTopsl 10CTHKEHNS KOMIETEHIINT
(B paMKax JaHHOUW TUCUUTUIMHBI)

Ha 00BEKTaX U COOPYKCHUAX
He(Tera3oBoro KOMILIEKCa

MaTepuaaoB ¥ MaTepPHaAIOBEICHUS; KOHCTPYKTUBHBIE OCOOCHHOCTH,
TEXHOJIOTHSI N3TOTOBIICHHUS, SKCIUTyaTaIl[Id K PEMOHTa 00BEKTa
KOHTPOJISI, TUITBI M BUABI ZIE(DEKTOB, BEPOSTHBIC 30HBI HX
00pa30BaHMs C YIETOM JEHCTBYIONUX Ha OOBEKT HATPY30K U
Ipyrux (pakTopoB, MPUHIHUIIBI, (PU3MIECKHE OCHOBBI, TEXHUIECKOE
obecrieueHne BUIOB H METOJJ0B TEXHUUECKOTO KOHTPOJIS U
JIMarHOCTUPOBAHMST; IPUHIUITBI OCTPOSHNUS, (PYHKIMOHAIbHBIE
CXEMBI U MpaBIiIa SKCILTyaTalllu aNnapaTypsl A1 JaHHOTO MeToja
KOHTPOJISI, paBHiIa 0TOOpa U MPOBEPKU KayecTBa, NPUMEHSIEMBIX
pacxoaHbIX 1e(PEKTOCKONHMYECKUX MaTepUaioB; CUCTEMBI
KOHTPOJISI, UCTIOJNIb3YEMBbIE JJIsl TPOBEPKH 00BEKTOB (TIPOYKIIHH)
OIIpEeJIeTICHHOTO BU/Ia; METPOJIOTHYECKOe 00eCeYeHUE; CTaHAaPThI,
METOJUKH PacdeTa U APYyTrHue AeHCTBYIOMNE HOPMAaTHBHBIC
JOKYMEHTBHI U TIPAaBUJIA TT0 OLIEHKE TEXHUIECKOTO COCTOSIHUS;
BpEIHBIC SKOJIOTHYECKHE (PaKTOPBI;

[TK-4.2 YMeer onpenensaTs MeTO b, 000PYAOBaHIE, TEXHOIOTUH H
METOJIUKH, TTO/JIEXKAIINE HCIIOIBb30BAHMUIO Il KOHKPETHBIX BHIOB
00BEKTOB; BBHITIOJIHATH OIIEPAIIMH KOHTPOJIS, 1aBaTh OLICHKY U
UICHTU(HUIUPOBATH PE3YNBTAThl KOHTPOJIS U UCIIBITAHUM,
BBIJIaBaTh 3aKJIIOYCHHUS O Pe3yIbTaTaX TEXHUIECKOT0 KOHTPONII U
JINarHOCTHUPOBAHMUS; OPTaHU30BHIBATh, IPOBOIUTE U PYKOBOIUTH
pacueTaMu M SKCIIEpUMEHTaNbHBIMU pabOTaMH IO OLIEHKE
TEXHUYECKOTO COCTOSIHHUS;

[1K-4.3 Bnageer HaBbIKaMU BBIIIOJIHEHUS IPOBEPOYHBIX PACUETOB C
YYETOM BBISBICHHBIX 1€()EKTOB; OLIEHKH B3aUMHOTO BIMSHHS
Pa3IUYHBIX 1e(EKTOB Ha TEXHMYECKOE COCTOSIHNE 00BEKTa
KOHTPOJISI; OTIPEENICHNST HEOOXOJUMOCTH MPOBEIACHUS
JIOTIOTHUTENBHBIX NCCICIOBAHNH C IIETbI0 YyTOUYHECHHS
OTIPECIAIONINX TApaMETPOB TEXHUIECKOTO COCTOSHHS;
pa3pabOTKN MEPONIPHUATHH 10 CHIKEHHUIO SKCIUTyaTallMOHHBIX
PHUCKOB Ha OCHOBE PUCK-aHAIN3a, MUHUMHU3AIIH
9KCIUTYyaTaI[IOHHBIX PUCKOB,;

I1K-6

Crnioco0GeH MpUMEHSTH OCHOBHBIE
MPUHIHUIIEI PAIIHOHAIBHOTO
HCIIOJIb30BAHUS PUPOIHBIX

PECypCOB U 3alUThI
OKpY Karouei cpebl

ITK-6.1 3HaeT HOpMaTHUBHO-TIPABOBbIE U METOUYECKHUE OCHOBBI
MPOIeTyPH! IPOBEICHHS OLIEHKH BO3/ICHCTBHS Ha OKPYIKAIOIIYIO
npupoanyto cpeny OBOC u 3K0J0r0-3KCIepTHON AeITeTbHOCTH
JUIsl IPUMEHEHUsI B TIPO(ECCHOHAIIBHOI JIeSTeIbHOCTH; OCHOBBI
TEOPHUHU U HOPMaTHUBHbIE IPABOBBIE aKThI KOMIUIEKCHOTO OCBOCHHS
Y pallMoOHaILHOTO MCTIOIB30BAHHS IIPHPOIHBIX PECYPCOB M 3AIUTHI
OKpYXKaIOIIeH Cpelibl; MOPSIOK MPOBEICHUS I'e0JIOTHYECKOH
9KCMEPTU3bl IPOEKTOB, HOPMATHBHBIE JIOKYMEHTHI COCTaBIICHUS
9KOJIOTMYECKOTO 1acIopTa;

I1K-6.2 YMmeeT oLileHHBAaTh COCTOSHUE OKPYKAIOIIEeH Cpesl IpU
MIPOBEICHUH KOMIUIEKCHBIX I'€0JI0T0-TeorpapuuecKux
HCCIIeIOBaHNH; UCIIOJIB30BaTh MEXaHU3MBI PALHOHATBHOTO
HCTIONB30BaHUS MPUPOTHBIX PECYPCOB U 3AIMUTHI OKPY KaroIei
Cpelsl; IPUMEHATh HOPMaTHUBHBIE U METOANYECKHE JOKYMEHTHI IS
OIIEHKH W IIPEJOTBPALICHUS IKOJIOTHIECKOT0 yIepoa Ha
MPOM3BOJICTBEHHBIX OOBEKTAX;

I1K-6.3 Bnageer MeTOAUKON pariioHAIBHOIO UCIIOIb30BAHUS
HIPUPOJHBIX PECYPCOB U 3ALUTHI OKPYXKAIOLIEH Cpebl; CUCTEMON
meros10B (OBOC) u npoBeieHnst rocy1apCTBEHHOM IKOIOTHIECKON
SKCHEPTU3BI U1l YCHENTHON Hay4YHO-UCCIIEA0BATENbCKON 1
MPOU3BOJICTBEHHON AEATENbHOCTH; HABBIKAMY U 3HAHUSAMU JUIsI
OIIEHKH 3KOJOTHYECKOTo yiiepba Ha MPOM3BOACTBEHHBIX 00BEKTaX,
COBpPEMEHHON METOAMKOM JIMKBUJIALIMK TOCTIEACTBUN U
MIPEIOTBPAIICHUS KOJIOTHIECKOro yimep0Oa Ha MPOU3BOICTBEHHBIX
00BEKTax;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO




JucuuruimHa «MatHsl 1 000pyIoBaHHe Ui pa3paOdOTKU MECTOPOKIACHUN M TpaHCIIOpTa
YTJIEBOJIOPOZIOB» OTHOCUTCA K oOs3aTenpHOM dactu Onoka 1 «/lucuumimuabl  (MOmymm)»
00pa3oBaTeNbHON MPOTPAMMBI BBICIIIETO 00pa30BaHUS.

B pamkax oOpa3oBaresbHOM HpOrpaMMbl BbICHIETO OOpa30BaHUS OOydaIONIMECs TaKKe
OCBaMBAIOT JApYyrue JUCHUIUIMHBI W/MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHXKEHUIO
3aIUTAaHUPOBAHHBIX PE3YJIbTaTOB OCBOCHHUS IUCIHHUIUIMHBI «MamuHbel W 000pyAOBaHHE IS
pa3paboTKu MECTOPOKACHHUM U TPAHCIIOPTA YIIIEBOJOPOIOBY.

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUICEHUIO
3aNnaIAHUPOBAHHBIX PE3YTbMAMOE8 0CE0EHUSL OUCYUNTUHDBL

IlpenmecTBylommue Iocaenywiue
Hndpp Hauvenosanne uncﬂnI:mnHBJMolzl:me I[HCIII/[I[JII/I}:{{I/;[HOZI}’JIH
9 9

ROMIICTCRIMH NMPAKTHKH* NMPaAKTHUKH*

Crioco6eH NpoeKTUPOBaTh
00BEKTHI He(TEra30BOro
MIPOM3BOJICTBA, & TAKKE
BBIOMPATh METOJBI U
OIIK-2 pa3pabaThIBaTh CHCTEMBI

IIporno3upoBanue 1 aHaIU3
JAHHBIX B He(hTEra30BOM

0Tpaciy;
YIPaBICHUS CIOKHBIMH
TEXHHYECKUMHU 00BEKTaMH U
TEXHOJIOTHYECKUMHU
IpoueccaMu
CnocobeH npUMeHATh
OCHOBHBIC IPUHIIUIIBI [Iporao3upoBaHue 1 aHAIU3
K-6 paLUOHAIBHOTO JAHHBIX B HE(TEra3oBOn
HCIIOJIb30BaHUS TPUPOTHBIX oTpaciy;

PecypcoB U 3aIUTHI
OKpY>Karouei cpebl

IIpenaunioMHas NpakTHKa;
Onmumusayust npoyeccos
000bIuY Hehmu u 2aza ¢
UCNOIb308AHUEM
UCKYCCMBEHHO20
uHmennexma**;
Onmumu3zayus npoyeccos
MPAHCNOPMUPOBKU U
Xpanenus Hepmu u 2aza ¢

Crioco0OeH oCcyIIecTBIATh
yIpaBJIEHUE CHCTEMOM

KOHTPOJISI TEXHUYECKOTO

T1IK-4 COCTOSIHUSI ¥ TEXHUYECKOT'O

UCNOTIb308AHUEM
JAUArHoCTUPOBAHUS HA
UCKYCCBEHHO20
00BEKTaX U COOPYKEHHSIX sk
unmennexma**,

HedTerazoBoro KoMIUIEKca
Onmumuszayust npoyeccos

Heghmezazonepepabomiu ¢
UCNOL30BAHUEM
UCKYCCMBEHHO20
uHmennexma**;

* - 3aMONHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHnuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OO6mas Tpy10eMKOCTh JUCHUILTUHBI «MalHbl 1 000pyAOBaHUE AJIsl pa3pabOTKU MECTOPOKICHUI U TPaHCIOPTa YIiIeBOIOPOAOB) COCTABIISET
«6» 3a4ETHBIX €UHUIL.

Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICUIE20 00PA306aHUS ONs1 OYHOU GopMbl
00yuenus.

Buj yueOHoii padoThI BCETO, ak.u. 1 Cemectp(-b1) >

Konumaxmmnas paboma, ax.u. 66 34 32
Jlexuuu (JIK) 33 17 16

Jla6opartopHsie pabotsl (JIP) 0 0 0
IMpaxtryeckue/cemunapckue 3ansatus (C3) 33 17 16
Camocmosmenvras paboma oby4arowuxcs, ax.u. 123 74 49
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 0 27
OO01mIasi TPYT0EMKOCTh THCIHILTAHBI aK.4. 216 108 108

3a4.el. 6 3 3




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
padoThI*

Homep HaumenoBanmue pazaesna
pasiena AUCHHUTLIUHBI

B nexmmu paccMaTpuBaeTcsi KOMIUIEKC TEXHHYECKUX CPEACTB,
obecreynBaoIMX J0ObIYY YIIIEBOAOPOJOB (POHTAHHBIM CIIOCOOOM.
AHaJ'IH?;PIpyeTCH Ha3HaA4YCHMUC, q)yHKI_[I/IOHaJ'HJHbIe BO3MO>XKHOCTH U
KOHCTPYKTHUBHBIE OCOOCHHOCTH ()OHTAHHOM apMaTyphl Kak
KJIIFOUEBOTO 3JIeMEHTa 00yCTpOICTBa yCThs CKBaXKUHBI. OCHOBHOE
BHHMAaHHME Y/ICIIEHO YCTPOHCTBY TPYOHBIX I'OJIOBOK M (DOHTaHHBIX
€JIOK, UX TUTIOBBIM CXeMaM (TPOHHHUKOBBIM U KPECTOBBIM) B
COOTBETCTBHH C TOCYAapCTBEHHBIMH cTaHIapTamu. B padore
JIETaIbHO OMICHIBACTCS KOMIIOHEHTHAs 6a3a 000pyIOBaHUS:
3aropHBIE YCTPOHCTBA (MIPSIMOTOYHBIC 33 IBIKKH, IPOOKOBBIC 1
[IapoOBEIC KPaHbI), a TAKXKE PETYIUPYIONIAs anmapaTtypa (Ipoccern
1 IITYLEpPHl pa3InIHbIX Moaudukanuii). OTaensHO JIK, C3
paccMaTpUBaIOTCS] MEXaHU3MBI TepMETH3AIIUN MEXKTPYOHBIX
MpOCTPaHCTB U MPUHIUIILI TIOABECKH KOJIOHH HACOCHO-
komrpeccopHbix TpyO (HKT). Jlekius Taxke BKItoUaeT

MamuHsl 1 060pyIOBaHHe METOJIMYECKHE YKa3aHus 10 pacin(ppoBKe MapKUPOBKU

Pazmen 1 | st pa3paboTKu HeTIHBIX U 00opyoBaHus ¢ yd4eToM pabouux JIaBIeHUH, TUaMETPOB MPOXOa U
ra30BbIX MeCTOpO)KI[eHI/Iﬁ ycHOBI/Iﬁ OKCIITyaTalliui B arp€CCUBHBIX CpE€aax WUJIN PasIndHbIX
KITMMaTHYeCKHX 30HaX. MaTepual npeTHa3HauYeH JIIs
(hopMupoBaHUs Yy 00YJArOIIUXCS CHCTEMHOTO TIOHIMAaHHUS
MPOIIECCOB YIPABJICHHUS IIOTOKOM IDIACTOBOM MPOIYKIIUH H
obecriedeHrsT 0€30IIaCHOM HKCILTyaTaIlli CKBaXIHHOTO (DOH/IA Ha
HAYaJbHBIX CTATHIX pa3pabOTKH MECTOPOKICHUH.

ObopynoBaHue IS SKCIUTyaTaluy (POHTAHHBIX
CKBaKUH
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B nexim paccMaTpuBaOTCS TEOPETHIECKUE U TPAKTHUECKHE
ACTIEKTHI SKCIUTyaTallui HEPTIHBIX CKBXHMH Ta3iu(THBIM
crioco6oM. [IpoBoanTCs IeTambHBIN aHAIN3 IPUHIAIA PaOOTHI
Ta30KNUAKOCTHOTO MOABEMHHUKA, OCHOBAHHOT'O HA CHMXKCHHUU
O06opynoBaHue ISl KCIUTyaTaluu IUIOTHOCTH HPOIYKIIMH 33 CUET 3aKauKH CIKATOTO rasa (Wiu
ra3u(THBIX CKBAKHH BO37yXa) B MOTOK KUIKOCTH. B nexnmy npeacraBieHa
KJ'IaCCI/I(i)I/IKaHI/IH Fa3J'II/I(1)THBIX TIOABEMHHUKOB 110 KOJIMYECTBY PAI0OB
CIycKaeMbIX TpYyO (OZHOpsIHBIE, ABYXPSAIHBIE) U 110 HAIIPaBICHUIO
HarHeTaHusi paboyero areHra (KOJblEeBas U IEHTPaJIbHAs CUCTEMBI).
Ocoboe BHUMaHHUE y/IeJIEHO KOHCTPYKTHBHBIM OCOOCHHOCTSIM

1.2 JK, C3




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

CKB)KMHHOT'O 000pYJOBaHMSI: HA3HAUCHHIO M IPUHIIUIIAM JIeHCTBUS
IIYCKOBBIX M pab04nX ra3iu(THEIX KIalaHOB, a TAKKe
NPUMEHEHHMIO MTAKePOB IS ONITHMH3AIMH IIpoLiecca IoIbeMa
xuarkocTd. OTIENBbHBIN pa3aen MOCBAIICH Ha3eMHOMY
000pyIOBaHHUIO Ta3TH(THRIX KOMIUIEKCOB, BKITFOYAs
KOMIIPECCOPHBIEC CTAHINHU, Ta30pacpeaeuTeNbHbIe Oataper 1
CHCTEMBI IOATOTOBKH paboyero areHTa. B Jiekunu aeTansHo
pa3duparoTcsi TEXHOJIOIMYeCKUe MpoOIIeMbl, BO3HUKAIOIUE PU
SKcIUTyaTanuu (00pa3oBaHue TUAPATOB U OKAIUHBI), U
Ipe/IaraloTCcsl COBPEMEHHBIC MHKCHEPHBIC PEHICHHUS 10 O0phoe ¢
HHMMHU, TaKHE KaK OCYIIKa ra3a ¥ UCIO0JIb30BaHHE XUMHYECKUX
peareHTOB. Marepuasl OpUEeHTUPOBAH Ha U3YUSHHE TEXHUUECKOI
0a3bl 111 3 EKTUBHOTO YIPABICHUS MEXaHU3HPOBAHHBIM (DOHIOM
CKBAXKHH.
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O6opymoBaHUe JJIsl SKCIUTyaTallui CKBaYKUH
MOTPYKHBIMH JJIEKTPOHACOCAMHU

B nexim paccMaTpuBaeTcs yCTPOHCTBO U TEXHOJIOTUS
9KCIITyaTaliy He(TSIHBIX CKBAXKUH C IIOMOIIBIO YCTAHOBOK
MOTPYXHBIX 3ekTpoHacocoB (YOLH, YOBH, YOIH).
[TpuBoauTcs neranbHas KnaccupuKanus 000pyI0BaHUS 110
YCIOBUSIM 3KCILTyaTallly, BKI0Yast 0OBIYHOE, KOPPO3HOHHOCTOHKOE
Y N3HOCOCTOMKOE MCIIOJIHEHHUSI B 3aBUCHMOCTH OT COJIEPKAHUSI
MEXaHUYECKHUX NMPUMeECeil U arpecCUBHOCTH IIACTOBOM CPEJIbI.
OCHOBHOE BHIMAaHHUE YAETICHO KOHCTPYKTUBHOMY YCTPOMCTBY
MOTPYKHOI'O arperata: MHOTOCTYIICHYATbIM HeHTpO6e)KHI)IM
HacocaM, IOTpy>KHBIM 3ekTpoasuratensM (I19/1), nporekropam
(Tuapo3zammTe) U cucTeMaM TOKOIoABoAa. OnuckIBaeTcs paborta
Ha3eMHOT0 000py/I0BaHMs, B YACTHOCTH CTAHIIMH YIIPaBJICHUS U
TpaHc(opMaTopoB, 0OECTICUNBAIONINX KOHTPOJIb TAPAMETPOB 1
3alIMTY YCTaHOBKHU. B Marepuaine moapooHo pasduparorcst
(baxTOpHI, BIUSIONINE HA HAJEKHOCTh CUCTEMBbI, BKJIIOYast IPUYHHEI
BO3HMKHOBEHHS IIOBBIIIEHHOI BUOpALlMK U H3HOCA pabodInx
opranoB. Oco0bIii pa3aes MOCBSIIEH aHATN3Y YKCIUTYaTallMOHHBIX
PHCKOB, TAKUX KaK «HOJETHD) (0OPBIBEI) HACOCOB, M Pa3pabOTKe
HMHXEHEPHBIX MEPONPUATUN 10 UX NPEAOTBpAILEeHUIO. JIeKIus
HalpaBJieHa Ha U3yYeHHEe TEXHUYECKHX OCHOB 10/100pa
000pyIOBaHUs U METOJIOB 00ECTIeYeHHUS CTAOMIIBHON pabOThI
CKBa>XMH ITPU BEICOKOM COACPKaHNUW BOJBI, Ir'a3a 1 a6paSI/IBHLIX

JIK, C3
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YacCTull B IPOAYKIIWH.

14

O6opynoBaHue JJIsl SKCIUTyaTallui CKBasKUH
CHIHY

Jlekuust mOCBSILEHA U3YYEHHIO YCTPOWCTBA M IPUHIUIIOB pabOThI
CKBa)XMHHBIX ITAHTOBBIX HACOCHHIX ycTaHOBOK (CIIIHY), koTopsIe
SIBIISIFOTCST HAaNOOJIee pacIipOCTPAHCHHBIM CPEICTBOM
MeXaHN3UPOBAaHHOM NOORIH HEPTH, 0COOCHHO Ha MO3IHUX CTAIHIX
pa3paboTKu MecTOposkaAeHuH. B sexin noapobHo
paccMaTpHuBaeTCsi KOMIIOHOBKa 000pyIOBaHUs, pa3aeiIeHHas Ha
Ha3eMHYIO M CKBRXXHHHYIO 9acTH. Oco00e BHUMAHHUE yIEICHO
KOHCTPYKIIMHU U KHHEMAaTHKe CTaHKa-Kadajiku (MPUBOJa),
YCTPOWUCTBY YCThEBOW apMaTypbl U (pyHKLUAM KOJIOHHBI HACOCHBIX
wtaHr. JleTaapHo aHaIM3MpyeTcs paboTa CKBRXKMHHOTO Hacoca
00BEMHOTO THIIA, BKJIIOYAst HPUHLUIIBI JICUCTBHS BCACHIBAIOIINX U
HarHeTaTeNbHBIX KJIAMaHOB, a TAKXKE Pa3Inuusl MEXAY BCTABHBIMU U
HEBCTaBHBIMU KOHCTPYKIMSIMHU HAaCOCOB. Y IENIAETCS 3HAUUTEIBHOE
MECTO aHaJIH3y (PaKTOPOB, OCIOKHAOMMX dKciuryaTanuio CIITHY,
TaKMX KaK BIMSHHE CBOOOIHOTO ra3a, 00pa3oBaHHe
ac(arbTOCMOJNHCTHIX U TapaduHOBHIX oTiiokeHH (ACIIO).
OmnuchIBatOTCSt METOABI OOPHOBI C 3TUMU SIBICHUSIMH, BKITIOYAst
MIPUMEHEHNE MEXaHMIECKNX CKPEOKOB, IITaHTOBpaInaTeiei u
CIEIUATLHBIX Ta30BBIX CEMapaTopoB (sikopeit). JIekmus mo3Bossier
chopMHpPOBATH KOMIUIEKCHOE MIPECTABICHNE O TEXHHYECKON
9KCIUTyaTalliH IITAHTOBOTO 000PYIOBAHUS M METOAAX MOBBIIICHUS
k03¢ dHIMEeHTa [T0JJaYH HACOCA B CIIOKHBIX T€0JIOT0-TEXHHYECKUX
YCIIOBHSX.

JIK, C3

1.5

[Ton3eMHBIIt pEMOHT CKBaXHH,
kiaccudukanus 1 3pPpeKTUBHOCTH paboT

Jlexmus MOCBAIIEHA U3YYSHHUIO TEOPETHUECKUX OCHOB U
MPaKTUYECKUX PETIaMEHTOB IPOBEICHUS PEMOHTHBIX padoT B
HedTerazoBbIx ckBaxxuHax. [IpuBoguTcs moapooHas
KJaccU(UKaIysg PEMOHTHBIX MEPOIIPUATHH, pasersieMas Ha
texymuit (TPC) u xannransusiii (KPC) pemont. B marepunane
JIETAIILHO PacKpBIBAETCsI COJEPIKaHNe padoT 10 TEKyIEMY
PEMOHTY, CBSI3aHHBIX C BOCCTAHOBJIEHHEM paboTOCIOCOOHOCTH
CKBaXXMHHOTO 00opynoBanus (HacocoB, HKT, mraHr) u ouncTkoit
CTBOJIa OT oTiI0KeHui. Ocoboe BHIMaHNE YAETICHO KallUTAIEHOMY
PEMOHTY CKBa)KHH, KOTOPBIH BKIIIOYAET B ce0sI CI0XKHBIE
TEXHOJIOTHYECKHUE OTIEPAINN: PEMOHTHO-H30JISAIIOHHBIE PabOThHI
(PUP), ycTpaneHne aBapHii, JONYIIEHHBIX B ITpoIecce

JK, C3
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9KCILTyaTal|H, 3ape3Ky OOKOBBIX CTBOJIOB M HHTEHCH(HUKALIUIO
MIPUTOKA MeTOIaMu 00paboTKu nmpu3abdoitaoii 30861 (OI13)
rugpasiamgeckoro paspeisa miracta (I'PIT). OtaenbHBIN pa3men
JEKIUH MOCBSIICH MOKa3aTelsIM 3(p(hEeKTHBHOCTH PEMOHTHBIX
pabot. ABTOp aHANM3UPYET KPUTEPHUHN OIICHKH Ka4ecTBa PEMOHTA,
Takue KaK MexpeMoHTHbIH neproxa (MPII), koapdumment
9KCIITyaTaluy (GOH/IA CKBAXHWH M SKOHOMHYECKas
11e71€CO00Pa3HOCTh MIPOBEACHHUS ONEPaLlUii IO MOBBIILICHUIO
HedreoTnauu miactos (ITHIT). Jleknus ¢popmupyer y
00y4aroInXCsl KOMILIEKCHOE TIOHUMaHUE CUCTEMbI TEXHHYECKOTO
O6CJ'Iy)KI/IBaHI/IH CKBAXXWH U METOJOB MOAACPIKAHUA UX
9KCILTyaTal[MOHHOH HaJeKHOCTH.

1.6

O6opynoBaHue sl TEKYIIETO M KaUTaIbHOTO
PEMOHTA CKBAXKHH

Jlekuus nmocesieHa AeTaJbHOMY 0030py TEXHUUECKOTO
OcHamleHus, HeoOxonumoro 1yt mposenenus texymero (TPC) u
kanuransHoro (KPC) pemonTa ckBakuH. B nexunu moapo6Ho
paccMaTpHBalOTCsl HA3eMHbIE TEXHUYECKUE CPEICTBA: MOOHIIbHBIC
TIOJTbEMHBIE arperaThl, BBILIKH, JICOSIKN U TaJICBBIE CHCTEMBI.
Ocoboe BHIMaHHKE y/IeJIEHO CPEICTBAM MEXaHHU3AIMH (aBTOMATBHI
JUISl CBUHYMBAHUS/pPa3sBUHYMBAHNS TPYO, CIIaiiiephl, 371€BaTOPHI),
KOTOpBIE [TO3BOJISIIOT ONTUMU3UPOBATH TPYA03aTPAThl U TIOBBICHTh
6e3omacHOCTb paboT. OnuckIBaeTCa (GyHKIIMOHAT
CIELUAIN3UPOBAHHON TEXHUKH, TAKOM KaK IEMEHTUPOBOYHBIE
arperarsl, NeCKOCMECHTEIIbHbIE YCTAHOBKH U MApOT€HEPATOPBI,
NpUMEHSIEMbIE JUISI UHTEHCU(UKALUK JOOBIYH U TPOMBIBKH 320051.
3HaunTeNbHAS YaCTh MaTepHalia OTBEJCHA BHYTPUCKBAKUHHOMY
000py10BaHMI0. AHAIN3UPYIOTCS (PYHKIMH KOJIOHH HACOCHO-
komupeccopHbix Tpy6 (HKT), a Takke ucnonp3oBaHne OypUITBHBIX
Tpy6 B npouecce KPC ju1s1 nepenaun KpyTsIIero MOMEHTa
MOPOAOpa3pyLIAIONIEMy HHCTPYMEHTY. JIeKIus 1aeT cucTeMHoe
MIPE/ICTaBIICHUE O NMapKe MAIIMH U HHCTPYMEHTOB,
o0ecreyrBalOUIMX MOJTHBIN UK BOCCTAHOBJICHHUSI
paboTOCTIOCOOHOCTH CKBAKHMH U MMPOBEACHUS CIOKHBIX T'€0JIOTO-
TEXHUYECKUX MEPOIPUSITHII.

JIK, C3

1.7

YcerbeBoe 000pyTI0BaHUE CKBAXKHH,
obopynoBanue g cOopa M ydera MpoayKIIUH
Ha MPOMBICIIe

B JICKIIUU pacCMaTpUBAIOTCA TEXHUYCCKUC PCIICHUA U
000pyI0BaHUE, IPUMEHIEMOE I 00YCTPONCTBA YCThsI CKBAKUH, a
TaK)Ke CUCTeMBI cO0pa, cenapalm 1 yaera J00bIBaeMOoit

JIK, C3




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

MIPOYKIMK Ha MPOMBICIIE. AHAIM3UPYETCS TEXHOJIOTHIECKast
LIETI0OYKa OT MOMEHTA BBIXO[a INTACTOBOM CMECH M3 CKBa)KUHBI 710 €€
TIEPBUYHOM MTOATOTOBKH M N3MEPEHUS KOJTMIECTBEHHBIX
Ka4eCTBEHHBIX IT0Ka3areneil. OCHOBHOE BHIMaHHE Y/ICIEHO CXeMaM
OOBSI3KH YCThsI, BKIIOUasl HCTIOIb30BAaHHUE MPEBEHTOPHBIX YCTAHOBOK
1 OJIOKOB IpOCCENMPOBAHUS, 00ECIEYNBAIOIINX OE30IIACHOCTH MPH
CTPOUTENBCTBE M OCBOCHNH CKBA)XHH. B paborte neransHO
OIUCHIBAaETCS 000PYI0BaHHE /I IPOMBICIIOBOTO cOOpa: rpyNIoOBbIe
3amepHble ycTaHOBKH (AI'3Y), cenapalliOHHBIE Y3IIbI U CUCTEMBI
TpyOompoBoaHOTO TpaHcmopTa. [loapodHO pasduparoTcs
NPUHLMUITEI PA0OTHI CENapaToOpPOB Pa3INYHBIX THIIOB,
npesHa3HaYeHHbBIX IS Pa3JeIeHus MPOLYKINH Ha XKHUIKYIO (HE(TS,
BOJa) 1 Ta3000pa3Hyro (as3pl. OcoOBIi pa3aen HOCBSIICH
METPOJIOTHUECKOMY 00ECIIEHEHHIO JOOBIIH. ABTOP MPOBOJMT
CPaBHHTEIbHBIA aHAIN3 COBPEMEHHBIX H3MEPUTEIBHBIX CUCTEM,
BKJIFOYasi MaCCOBBIE PACXOMOMEpPHI 1 MHOTO(a3HbIE
OeccerapallOHHBIE CUCTEMBI yueTa (TaKiX MPOM3BOANUTENCH, KaK
Agar, Schlumberger, Roxar). B nekmun paccmatpuBaroTcs
npoOJIeMbl TOYHOCTH U3MEPEHUI B YCIOBHSX BHICOKOTO
ra30Cco/ep>KaHusi 1 0OBOJHEHHOCTH NPOIYKIUH, & TAKIKE
NEPCIEKTHBbI PA3BUTHS UHTEIUIEKTYAJIbHBIX CUCTEM MOHUTOPHHTA
HedrerazoBbIX MMPOMBICIOB. Marepuai no3BossieT u3y4nTh
NPUHLUITEL GOPMHUPOBAHUS HHPPACTPYKTYPhI MECTOPOXKACHUS U
METO/]Ibl KOHTPOJIS 32 MPOLIECCOM JIOOBIUH.

1.8

CenapalluOHHOE POMBICIIOBOE 000pYIOBaHUE
JUIS TIOATOTOBKH HeTH 1 rasa, o0opynoBaHue
cuctems! ITITJT

Jlexuust mocBsileHa TEXHOJIOTHYECKUM KOMIUIEKCaM JIJIst
MTOJITOTOBKH CKBaYXKHHHOW TPOIYKIIMHA U 000PYIOBAHUIO CHCTEMBI
monaepkanus miacroporo nasienus (I1I1]]). PaccmarpuBarores
cenapalrOHHbIE NPOLECCHl KaK KPUTUYECKH BasKHBIM dTan
MIEPBUYHOM MepepaboTKH yriIeBOAOPOIOB Ha IPOMEICIIE.
JeTanbHo aHaMU3UPYETCsl YCTPOUCTBO U MPUHIIMIT JEHCTBUS
He(Tera3oBbIX CemapaTopoB, OTCTOMHUKOB M YCTAHOBOK
npeaBaputebHOro copoca Bowl (YIICB). OnuckiBaroTcst
KOHCTPYKTHBHBIE 3JIEMEHTHI 000pyJ0BaHUS (KaIIeOTOOWHUKH,
MIePETOPOKH, UCTIOTHUTEIbHBIE MEXaHU3MBI ), 00eCIIeunBaIONINe
s dexTrBHOE pazaencHue Ga3 U MpeAOTBpaIIEHUE TIOTEPH JIETKUX
(dpaknuii HeGTH. PaccMaTpUBarOTCs TEXHOJIOTHYECKHE CXEMBI

JK, C3
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peareHTHOM NOATOTOBKH, JEIMYJIbCAMU U 00ECCONUBaHUSI HEPTH
nepen e€ TpaHCIOPTUPOBKOM. BTopas yacte nekuuu
cdokycuposana Ha cucteme [1I1/1, HeoOX0xUMOM AJIST BOCTIOITHEHHUS
IUIACTOBOM SHeprun. ONMUCHIBAETCS COCTAaB OJIOYHBIX KyCTOBBIX
HacocHbIX ctannuit (BKHC), ycTpoiicTBO HarHeTaTeIbHBIX
CKB&KUH U TPEOOBAHMUS K Ka4eCTBY 3aKadnBaeMoii Bossl. Ocoboe
BHUMaHHE YAEJICHO METOaM KOHTPOIS 3P PEeKTHBHOCTH
3aBOAHCHUS, BKJIIOYas WCIIOJIb30BaHUC FJ'Iy6I/IHHI)IX pacxoaoMEpPoOB U
TEPMOMETPOB ISl IIOCTPOCHUS MpoduiIel MpHUEeMUCTOCTH. JIexims
MOABOJUT UTOT U3YUCHUIO IMOJHOT'O HUKJIA SKCIUTyaTallun
MECTOPOXKACHHUA — OT MOAbEMA NPOAYKIIUN Ha MTOBEPXHOCTH 10
o0ecreueHns] YHEPreTHIECKOTO PEKUMa ILIAcTa.

1.9

O6opynoBaHUe TO)KUMHBIX HACOCHBIX U
KOMIIPECCOPHBIX CTAHIIUN

Jlekuust MOCBSIICHA U3YICHHIO TEXHUIECKUX CPENICTB U
TEXHOJIOTHYECKHX MIPOLECCOB, PEATN3YEMbIX Ha JOKUMHBIX
HacocHBIX ctaHnusax (JJHC) u komnpeccoprsix crannmax (KC). B
MIEPBOI YacTH JISKIUH MOAPOOHO pazdupaercs ¢pynkuuonan JHC,
BKJIIOYasi BO3MOXKHOCTH MYJbTH()a3HOH IepeKkauku
BOJIOTa30HE(DTSIHOM AMYJILCHH, TIPEABAPUTEIHHOTO cOpoca
IUIACTOBOM BOJIBI M CeTIapallvy MomyTHoro HedrsHoro raza (ITHD).
OnuchHIBarOTCA TEXHOJIOTHYECKHE CXEMBI KOMIIOHOBKH CTAHIUI 1
PEXUMBI UX paOOThI B 3aBUCUMOCTH OT (PU3MKO-XUMHUYECKUX
CBOICTB IepeKkauynBacMoi cpenbl. Bropas uacTs jiekuuu
COCpeIoTOUeHa Ha KOMIIPECCOPHOM 000PYIOBaHHUH, HCIIOTIB3yEMOM
JUIS COKaTHUs M TPAHCTIOPTUPOBKY ra3a. [IpoBoANTCS CpaBHUTEIBHBIN
aHaJIM3 TIOPIIHEBBIX ¥ COBPEMEHHBIX BHHTOBBIX KOMITPECCOPHBIX
ycranoBok (BKYVY). B nekiiun mogaepKkuBaroTCst penMyIiecTBa
BHUHTOBBIX MamnH — 6osee Boicokuid KI1/1, mponsBonuTebHOCTD U
HaJIe)KHOCTD B YCIIOBUSIX HECTaOMIILHBIX 00BEMOB MEPEKAYKH.
Taxoke paccMaTpUBaIOTCS TEXHUUYECKHE XAPAKTEPUCTUKH TUIIOBBIX
arperaToB M OCOOCHHOCTH X 3KCIUTyaTallUH MPH MageHUN
IUTACTOBOTO JIABJICHUS HA TO3JHHUX CTAAUAX pa3pabOTKu
MECTOpOXJIeHU. MaTtepuai no3BoJisieT OCBOUTh MPUHIIUIIBI
MIPOEKTHPOBAHUS U 3((HEKTHBHOTO HCIIOIB30BAHNS HA3EMHOM
HHPPACTPYKTYPHI JUISI TPAHCTIOPTA YTIIEBOIOPOIOB.

JIK, C3

1.10

O6opyToBaHNE YCTAHOBKU KOMIUIEKCHOM

.HeKHI/If{ TOCBANICHA N3YUYCHHIO TCXHOJIOTHIYCCKUX KOMIIJICKCOB U

JK, C3
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noarotoBku HepTr (YKITH)

000pyI0BaHMs YCTAHOBOK KOMIUIEKCHOH OATOTOBKU HEPTH
(YKIIH). B nexmuu geTanbHO OMHUCHIBACTCS MHOTOCTYTIEHYATHIN
MIPOIIeCC MOATOTOBKH, BKIIOUAIOIINH Cenapariio, 00e3B0KUBAHNE,
obecconmBanme u cradmmu3anio HepTr. Ocoboe BHIMaHHUE
yIENeHO (PU3NKO-XUMHIECKUM OCHOBAM pa3pyIICHH
BOJIOHE(TAHBIX 3MyJbcuil. IIpuBoanTcs noapobHas
KIIacCcU(UKaIMs Ae3MYIbraTOpOB, Pa3eisIonas uX Ha
WOHOT€HHbIE (aHUOHHBIE, KATHOHHBIE, aM(OTEPHbIC) U
HEHOHOT'CHHBIE, a TAK)Ke OOBSCHAET MEXaHN3MBbI HX BO3/ICHCTBUS Ha
3aILUTHBIC CJIOU KaIleJlb IIJJACTOBOM BOJbL. TeXHUYecKas 4acTh
JIEKITUM OXBAThIBACT yCTPOICTBO KIIIOYEBHIX AllIapaToB:
3JIEKTPOAECTUPATOPOB, CTYNEHEHN ropsueil cenapau u
CTaOMIIM3AIIOHHBIX KOJIOHH, IIPeTHA3HAYEHHbIX IS yJalCHUS
Jerkux (paxuuii yrineBogoponos U cepoBopopoa. B 3akmoueHnn
paccMaTpHBarOTCsl BOIPOCH! ydeTa TOBapHOH HE()TH M yTIIN3AIHN
morryTHOTO HedTsaHoro ra3a (ITHI'). MaTepuan naet momHoe
MIPEACTaBICHNE O MIPOMBIIICHHOM 000py/I0BaHHH,
obecrieunBaromem BeimoHeHUE TpeboBanuii [OCT k kauecTBY
TOBapHOU HEPTH.

1.11

OO0opynOBaHUE YCTAHOBKH KOMILIEKCHOM
noarotoBky rasza (YKIII)

Jlekuusi B cepuy MOCBSIIEHA U3YYEHUIO TEXHOJIOTUYECKHX OCHOB U
000py/I0BaHUsl yCTAHOBOK KOMIUIEKCHOM noarotoBku raza (YKIIL).
B nekiun noapoOHO aHaIU3UPYIOTCS KITFOUYEBbIE METO/IbI
HPOMBICIIOBOIT 00pa0OTKH Ta3a, BKIOUYas aOCOPOLMOHHYIO U
a7IcCOpOLIMOHHYIO CYIIIKY, a TAKKe MacisiHyto abcopommio. Ocoboe
BHUMaHHE Y/ICJIEHO TEXHOJIOI'MU HU3KOTEMIIEpaTyPHO! cenapanum
(HTC), xoropas npu3HaHa HanOoee 3ppekTuBHEIM U
SKOHOMHYECKH BBITOJHBIM METOIOM JUIS Ta30KOHICHCATHBIX
MECTOPOXKICHHU. PackpriBaeTcst PU3MKO-XUMHUYECKAs CYIIHOCTh
npouecca HTC, ocHOBaHHOTO Ha UCOAB30BAaHUH
TepMoanHaMuueckoro 3¢ ¢exra Jxoymns-TomMcoHa, BOZHHKAIOIIETO
IIPY pacUIMPEHUH Ta30BOT0 MOTOKA BHICOKOTO JIaByieHHs1. B sekuuu
JIETAIILHO OIKCBIBAETCS YCTPOIMCTBO CenapaiuoHHOrO
o0b6opymoBaHus, paboTa OJIOKOB 23KEKTOPOB U CHCTEM Pa3ciIeHUs
BOJIOMETAHOJILHON cMecH. PaccMaTpuBaloTCsi KpUTEPUH

3¢ PEKTUBHOCTH MOJrOTOBKH, TAKHE KaK TOYKA POCHI MO BOAE U
YIIIEBOJIOPOJIaM, @ TAKKe MUHUMH3ALIUS TOTEPh TSKEIbIX

JK, C3
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koMnoHeHTOB (C5+). Marepuan gopMupyet cucteMHoe
MIpeaCTaBIeHUE 00 HHXCHEPHBIX PEIICHUIX, TIO3BOJITIOIIIX
o0ecTeunTh HaIe)KHYIO SKCIUTYaTalluI0 MaruCTPalbHBIX
Ta30IPOBOJIOB 32 CUET TITYOOKOH OCYIIKH M OYHCTKH IPUPOTHOTO
rasa.

Paznen 2

MamumHs! 1 060pyioBaHNE
TpaHcropTa HeTH U raza

21

OCHOBHBIE COOPYKECHHSI MATUCTPAIIBLHBIX
TpyOOIIPOBOZOB

Jlekuust OCBSIICHA U3YYECHHIO HHKCHEPHON HHPPACTPYKTYPHI U
KIIFOUEBBIX COOPY)KEHHI MarucTpaabHBIX TpyOonpoBooB. B
JEKIUH MOAPOOHO aHATM3UPYETCS COCTaB TMHEHHBIX COOPYKEHUH
MarucTpaibHbIX He)Te- 1 ra3onpoBooB. ONMKUCHIBAIOTCS
KOHCTPYKTHUBHBIE 0COOCHHOCTH COOCTBEHHO TPYOOIPOBOIOB, Y3JIOB
IyCKa U NMpHeMa OYHCTHBIX YCTPONUCTB, IEPEX00B uepe3
€CTECTBEHHBIC U HCKYCCTBEHHBIE IIPErpaibl, a TAKXKe CUCTEM
HIPOTUBOKOPPO3UOHHON 3aIIUTHI. AKIIEHTHPYETCS BHUMAaHHUE Ha
pa3NuuUsX B 3alIOPHON apMaType: UCIIOIb30BaHUH JIMHEIHBIX
3aJIBIKEK ISl HE()TEPOBOIOB U IIIAPOBBIX KPAHOB IS
ra30IpOBOJIOB, a TAKXKE HAa POJIM KOHJICHCATOCOOPHHUKOB 1
TIepeMbIUeK B cHcTeMax razocHaOxeHus. OTAenbHBIN pa3ieln
TIOCBSIICH Ha3eMHBIM 00BEKTaM: TOJIOBHBIM M IIPOMEKYTOYHBIM
HacocHbIM ctaHnusM (HIIC) nns tpancniopTa HedTH, a TaKxke
kommpeccopubiM (KC) u razopacnpenenuTeabHbIM CTaHITUSIM
(T'PC). PaccmarpuBarorcst (hyHKIMH MOJA3EMHBIX XPaHWIIUII Ta3a
(IIXT') xak HHCTpYMEHTa KOMIIEHCAIINN CE30HHOM
HEpaBHOMEPHOCTHU NMOTpebIeHus. JIekius naetT cucteMHoe
MOHUMAaHNE apXUTEKTYPBI MATUCTPAIBHBIX CUCTEM M TEXHUYECKUX
TpeOoBaHu K MX O€30MaCHON 3KCIUTyaTaluy ITPU BHICOKUX
pa0bouMX NaBICHUSIX.

JIK, C3

2.2

Oo6opynoBanue HedTenepeKaYHBAOIIIX
CTaHLIUM

Jlekuust TOCBSIIEHA U3YYEHHIO KOHCTPYKTUBHBIX OCOOEHHOCTEH 1
(YHKIIMOHAJIBHOTO Ha3HAUYCHUsI 000pyI0BAHHS
HedrenepekaunBatomux cranuuii (HI1C), sBstommxcst
KJIFOUEBBIMH 3BEHBSIMU CUCTEMBI MarCTPaIbHOTO
TpyOOIPOBOIHOTO TPAaHCIIOpTa. B nekunu npeacrabieHa
noipobHas Knaccudukanms ctanuuii Ha rosoBable (IHIIC)
npomexyrounbie (ITHIIC), a Taxke omuChIBa€TCS MX TUIIOBOH
coctaB. OCHOBHOE BHUMAaHHE Y/IEJICHO MaruCTpalbHbIM HACOCHBIM
arperaram, X MPUBOJHBIM JIBUTATEISIM M BCIIOMOTaTeIbHbIM
cucTeMaMm (CMa3KH, OXJIAXK/ICHUS], BEHTUIISIIMN). JleTaibpHo

JK, C3
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Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHo
padoThr*

pa3Oupaercst yCcTpoiCcTBO pe3epByapHBIX AapKOB,
MpeTHa3HAYCHHBIX I IpHeMa, XpaHeHHUS U yueTa He(hTH, a TaKkKe
JUTSL KOMITEHCAIINY HEPAaBHOMEPHOCTH €€ TIOCTYIUICHHUS ’
niepekadku. OTAETBHBIA pa3/ier JEKIINH TOCBAIICH
TEXHOJIOTHYECKOW OOBS3KE CTAHIIMI: y3J1aM PETyIHPOBAHUS
JABIICHU, CHCTEMaM CTJIA)KUBAHUS BOJH JaBIICHUS U
MPEeIOXPAaHUTEIBHEIM YCTPOHCTBAM, OOECIICYHBAIONIIM 3AIIUTY
TpyOOIPOBOA OT THAPOYIAPOB. AHATHUIUPYETCS paboTa CUCTEM
ABTOMATUKU U TCIIECMEXAHUKU, KOTOPHIC MO3BOJIAIOT OCYIICCTBIIATH
JUCTaHIIMOHHBI MOHUTOPHHT U yIIpaBJIeHHE PeXKUMaMu paboThI
HIIC B pexxuMe peanbHOTo BpeMeHU. MaTepHai o3BoJisieT
C(i)OpMI/IpOBaTL CUCTEMHOC NOHMMAaHNUE MPUHIUIIOB SKCITyaTallun
TepeKaYMBAOIIETO 000PYIOBAHUS 1 METOJIOB OOCCIICUCHUS
MIPOMBIIIIICHHOM 0€30MacHOCTH Ha 00BeKTaX TPyOOIPOBOIHOTO
TpaHCHOPTA.

2.3

O06opynoBaHne KOMIIPECCOPHBIX CTAHIMN

Jlekuust OCBSIIEHA U3YYEHHUIO COCTaBa, YCTPOMCTBA U MIPUHIIUIIOB
9KCIITyaTaun o0opynoBaHus komnpeccopHbix craniuii (KC),
SIBIISIFOIIMXCSI KITFOUEBBIMH OO BEKTaMHU MarucTpalbHBIX
ra3onpoBoJIOB. B nexkuny nmoapoOHO aHAM3UPYETCs OCHOBHOM
3JIEMEHT CTaHLIMU — TazonepekaunBatomuit arperat (I'TIA).
PaccmarpuBaroTcs pa3HyHBIE TUITBI IPUBOIOB (Ta30TypOUHHEIE,
3JIEKTPONPUBOIHBIE U ITOPIIHEBBIE) U HATHETaTeNeH, HX
TEXHUYECKHE XapaKTEPUCTUKH U YCIOBUS 3 (HEKTHBHOTO
npumeHeHusi. Ocoboe BHUMaHKE Y/IeIeHO BCIIOMOTaTelIbHBIM
cucTeMam, 00eCreuMBaOLIMM KUBYYECTh CTAaHIIMU: YCTaHOBKaM
OYHCTKH T'a3a OT IBIIM ¥ KaleJIbHOW Baru (IbUICyJI0BUTEIISM,
cernapaTopam), CHCTeMaM BO3/YIIHOTO oxjiaxeHus raza (ABO) n
MacnocucteMaM. OTeNnbHbIN pa3el NOCBSIIEH y31aM NOArOTOBKH
TOILTMBHOT'O, ITyCKOBOT'O U UMITYJILCHOT'O Ta3a, a TAKXkKe
TexHosornyeckoit 0oBsi3ke KC ¢ 3anopHoit apmarypoit u
cUCcTeMaMHt aBapuifHOTO cOpoca (CBedaMu). AHATH3HPYIOTCS
BOTIPOCHI aBTOMATH3AIMH YIIPABICHHUS KOMIIPECCOPHBIM IIEXOM,
KOHTPOJISI BUOPAIIMH ¥ IPOTUBOMOKAPHOI 3amuThl. JIeknus gaer
MTOJTHOE TIpe/ICTaBlIeHNe 00 MHKeHepHOH HH(PPACTPYKType,
HEOO0XOIUMOM /IJIs1 HaZIe)KHOTO (DyHKIIMOHUPOBAHHS
ra30TPAHCIOPTHOM CETH M KOMIICHCAIIMH NTOTEPh JABJICHUS IIPH

JIK, C3
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JUCHUIIINHBI
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Coaep:xanue TeMbl

Bun
y4eOHo
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|

JABWKCHUU ra3a o MarucTpaJiu.

* - 3anonuseTcs Toiabko mo OUHOW dopme oOyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul; C3 — npakmuueckue/cCeMunapcKue 3aHsamusl.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuuajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HEOOXOTUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynutopus s IPOBEICHUS 3aHATHI
JIEKIMOHHOTO TUIIa, OCHAILIIEHHAs
JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOeIH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEINA TPE3CHTAIIHN.

KOMHLIOTepHBIﬁ KJIacC JIs IPOBCACHUA
3aH$[TI/II71, TPYIIIOBBIX U MHAWBHUAYAJIbHBIX

KOHCYJIbTAIMi, TEKYILEro KOHTPOJIS U Knacc BupryanbHO#R
KoMIbroTepHBIN | MPOMEKYTOYHON aTTECTALUN, OCHAILICHHAS pPEaIbHOCTH 110
KJ1acc NEePCOHAIBHBIMU KOMIIbIOTEpAMH (B YIPaBIEHUIO IPOLECCAMHU
koinuecTBe 20 1IT.), TOCKOW (3KpaHOM) U 100bI4M HE(THU U rasa
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMENINA
IIPE3CHTALMM.

AyauTopus Juisl IpOBEICHUS 3aHATUI
CEMHUHAPCKOT0 TUIIA, TPYIIOBBIX U
VHJIMBU1yaJIbHBIX KOHCYJIBTALIMM, TEKYILErO
KOHTPOJISI U IPOMEKYTOUHOU aTTEeCTallUH,

CemuHapckas
OCHAII[CHHAs] KOMITJIEKTOM
CHeIUaTu3UPOBAHHON MEOEIH U
TEXHUYECKUMHU CPEJICTBAMU MYyJIbTUMENA
IIPE3EHTALNMN.
Aynuropus Ui CaMOCTOSITENIbHON pabOThI
Tins oOydJaroruxcs (MOXET UCTIOJIb30BATHCS IS
., | IpOBEIEHUs] CEMUHAPCKUX 3aHATHH 1

CaMOCTOSITENIbHOM 9

KOHCYJIbTAIIHi ), OCHAIIICHHAS KOMIIEKTOM
paboTsl

CIeLUAIN3UPOBAHHON MeOenu U
KoMibroTepami ¢ gocrynoM B SUOC.

* - ayIUTOPHS JAJIsL CAMOCTOSTENbHOM paboThl obydaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YYEBHO-METOIUYECKOE 1 HWH®OPMALMOHHOE OBECIIEYEHHUE
JUCHHUITVIMHbBI

OcHosHas numepamypa:

1. [Hapudymmn, A.B. CoopyxeHust 1 000pyI0oBaHHe JUIsl XpAaHEHUS, TPAHCIIOPTUPOBKU
U OTIycKa HerenpoayKkToB : yueOHoe nmocodue / A.B. Hlapudymiun, JI.P. baiibexosa, C.I'.
CwmepnoBa ; MunuctepcTBo oOpa3zoBanus 1 Hayku Poccuiickoit deneparuu, ['ocynapcTBeHHOE
o0pa3oBaTeNbHOE YUpeXkIeHUE BhICIIET0 NnpodeccuoHanbHoro oopasopanus «Kazanckuit
rOCyJapCTBEHHBIN TEXHOIOTMYeCKU yHuBepcuTeT». - Kazanp : KI'TY, 2011. - 135 c.

2. CHapes, A. U. Bri6op u pacuer 060pyaoBaHus Uit JOOBIYHM HEPTH : yueOHOE mocodue
: [16+] / A. U. Cuapes. — Mocksa ; Bosnoraa : Undpa-Unxenepus, 2019. — 217 c.

3. BepxOuukuii, B.B. OcHOBBI coOpyXeHHUsI 00BEKTOB TpaHCIIOpTa HE(PTH U rasa :
yuebHoe nocobue / B.B. Bepxouuxuii, F0.H. [Ipaues ; MunucrepctBo 00pa3oBaHus U HAyKu
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Poccuiickoit @enepannu, enepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOe
yapexaeHue BeIciiero npodeccuonaibHoro oopazoBanus «CeBepo-KaBkasckuii denepanbHbIi
yHuBepcuteT». - CtaBponois : CKOVY, 2014. - 154 c.
Hononnumenvnas aumepamypa:

1. Pe3epByaps! 1uis npuéma, XpaHeHHS U OTIyCKa HE(PTEenpoayKToB : yuyeOHoe mocodue /
1O.H. be36oponos, B.I'. Illpam, E.I'. KpaBuosa u np. ; MuHHCTEpCTBO 00pa30BaHus U HAYKU
Poccuiickoit @enepanunu, Cubupckuii @enepanbhblii yauepcureT. - Kpacnosipck : Cubupckuii
dbenepanbublii yauBepcuTeT, 2015. - 110 c.

2. Texnonoruueckoe obopynosanue st A3C u Hepredas : yaeOHoe nocodue : B 2 4. /
1O.H. be36opomaos, O.H. ITerpos, A.H. CoxonpHukoB, A.JI. ®enpaman ; MUHHUCTEPCTBO
oOpa3oBanus 1 Hayku Poccuiickoii @enepaunu, Cubupckuii denepanbHplil yHUBEPCUTET. -
Kpacnosipck : Cubupckuii dhenepanbubiii yausepeutet, 2015. - Y. 2. O6opynoBanue 1ist
XpaHEeHHs, IpueMa 1 Belauu HedrenpoaykToB Ha Hedrebazax u A3C. - 172 c.
Pecypcwr ungopmayuonno-menexommyHuKayuonHou cemu « Anmepnemy»:

1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHUM 3aKJIFOYEHHBIX J0TOBOPOB

- DnekTpoHHO-O0ubMoTeunas cuctema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YuuBepcurerckas Oubmmoreka onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbraHT cryfentay www.studentlibrary.ru

- OBC «3Hanuym» https://znanium.ru/

2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Haykomerpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuansi 015 camocmosamenvHol pabomol 00y4arOWUxcs npu
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!

1. Kypc nekuuii no nuctmninae «MaluHel 1 000pyAoBaHUE Ul pa3paboTKu
MECTOPOXKIAECHHUHN U TPAHCIIOPTA YTIEBOJOPOIOBY.

* - Bce y4eOHO-METOAMYECKHE MAaTepUalIbl Ul CaMOCTOATENBHON paboThl 00ydaromuxcs
pasMelarTcs B COOTBETCTBUH C JIEHCTBYIOIUM NMOPAIKOM Ha cTpaHule auciurinasl B TYHUC!
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PABPABOTYMUK:

JoueHt xadenpsl FOmmn Esrennit CepreeBuu
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBO/JUTEJIU BYII:

3aBeayromuii kadeapoit

MEXaHUKH U MPOLIECCOB Pazymunbiii FOpuii
YIPaBICHUS Huxonaesuu
Jonoscnocms BYIT Tloonuce Damunus U.0.
3aBenyronmii kKageapoit KorenbHukoB Anekcanap
HEAPOTOJIb30BAHUS U EBrenneBnu
He(Tera3oBoro jena
Honoxcnocms, BYIT Tloonuce Damunus 1.0
PYKOBO/JIUTEJIM OII BO:

3aBenyromnuii kageapoit

MEXaHUKH U TTPOIECCOB Pazymusiii FOpuit
YIPaBJICHUS Huxkonaesuu
Honxcnocmo, BYITT Ioonuce Damunus U.0.
3aBeayromuii kadenpoit KorensnukoB Anexkcanap
HEJIPONOJIb30BAHUS U EBrenneBnu

He(Tera3oBoro jena

Jonocrnocms, BYIT Tloonuce Damunus 1.0
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