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COJAEPKAHUE JMCIUIIJIMHBI

Pa3nennl

Tembl

Paznen 1. UnctutyT Hayku u
TexHUuKH (MHOS3BIYHBIE CTPAHBI)

Tema 1.1. Crieriuduka GyHKIMOHUPOBAHHS HHCTUTYTA HAYKU U
TEeXHUKU B MHOS3bIUHBIX CTpaHax U B Poccun. YMmenue
COIIOCTABJISITh 9TH 3HAHUS MPHU OOLICHHH.

Paznen 2. Cnennanu3upoBaHHas
KyJIbTYypa

Tema 2.1. IlpaBuia u HOpMBI OOIICHHUS B TPOQECCHOHATIBHON
HAYYHO-TEXHUYECKON KO chepe B MHOS3BIYHBIX CTPaHaX U B
Poccun

Pazpgen 3. Jloknaabl

Tema 3.1. @opMupoBaHuEe yMEHHS IOHUMATh YCTHBIE
JIOKJIA/IBI/TIPOIOJIKUTEIIbHBIEC BBICTYTIJICHUS HA HHOCTPAHHOM
A3bIKE 110 MH)KEHEPHOW TeMaTHKe.

Pazgen 4. Craten

Tema 4.1. [IuceMeHHBIE MHOS3BIYHBIE
oOlieHayYHble/y3KOCIEI[MaIbHBIE CTaThU B 00J1aCTH
WHKEHEPHOM CIIENMAIBHOCTH.

Paznen 5. IlarenTsr

Tema 5.1. MIHOS3BIYHBIE TATEHTHI B 00J1aCTH HHXXCHCPHOI'O acjia.

Paznen 6. JlemoBoe nmucbMo

Tema 6.1. CnoxxHast apryMeHTaIUs B JEIOBBIX HHOS3BIYHBIX
MUChMaX.

Pazgen 7. IlogrorosieHnas
Oecena

Tema 7.1. YMeHue BecTH HENIOATOTOBJICHHYIO Oeceny Ha
OOIICHAYYHYIO U Y3KOCICIIHATIbHYIO TEMAaTHKY B 00JIACTH
HHXCHEPUH.

Paznen 8. ABToputeTHble yueHble
B 00JIaCTH MHXKEHEPHOTO Jiena (C
Y4ETOM H3y4aeMOro
HalpaBJICHUs)

Tema 8.1. M3BecTHBIE yueHbIe B 00JIACTH HAyKH U TEXHUKHU.
HcTopust 1 OCHOBHBIE HAlPaBJIEHUSAX Pa3BUTHS HAYKH U TEXHUKHU
B MHOS3BIYHBIX CTpaHax, Poccuu B 0651acT HHKEHEPHOTO Jiena.

Paznen 9. Aprymenranus

Tema 9.1. Jlornueckas apryMeHTalHs HA UHOCTPAHHOM SI3bIKE.
AprymMeHTbl U KOHTPApPTyMEHTHI

Paznen 10. quckyccust

Tema 10.1. Tuckyccuu o o01eHayYHbIM U Y3KOCTIEHUATbHBIM
BoInpocaM. BeipaxeHne cOOCTBEHHON MO3UIIMN HA HHOCTPAHHOM
A3BIKE.

Paznen 11. CooOuenue

Tema 11.1. CoobiieHne Ha MPeAIOKEHHYIO O0IIEHAYYHYIO
TEMAaTHUKY B 00JaCTH MH)KCHEPUU Ha MHOCTPAHHOM SI3BIKE.

Pasznen 12. [IpencraBnenue
HAyYHBIX U TEXHUYECKUX OHATUN
B IpO(eCCHOHATBHO
OpUEHTUPOBAHHOM JUCKYpCe

Tema 12.1. Hay4nble 1 TEXHUYECKHE MTOHATHS B HHOS3BIYHOM U
PYCCKOM TEKCTE B 00JIaCTH MHKEHEPUHU

Paznen 13. Jloruka Hay4yHOrO
A3JI0KEHUSA

Tema 13.1. Komno3unus, MOTHBBI, IparMaTiyeCcKasl yCTaHOBKA
MHOSI3bIYHOTO HAYYHOI'O TEKCTA.

Paznen 14. PedepupoBanue Tekcra

Tema 14.1. KiitoueBblie oTpesku Tekcra. [lomyuenue
uHpopmanuu. Pedepar 0630p.

Pazgen 15. 'maBHasg MbICHb U
ABTOPCKOE OTHOIICHUE

Tema 15.1. I'naBHY!O MBICIIB TEKCTA. ABTOPCKOE OTHOLIEHHE K
TEeMe TEeKCTa.

Paznen 16. Pedepar

Tema 16.1. PedepupoBanre HHOSI3BIYHOTO TEKCT B 00JaCTH
WH)KEHEPUH. Y MEHHUE OTPEIENISITh CBOE OTHOIICHHUE K
COJIEPKAHUIO MPOYUTAHHOTO.




HanmeHoBanue JMCUUILINHbBI

«MHOCTpaHHBIH S3bIK B TPO(ECCHOHANBHOM NeSITETbHOCTH

O0béM qucuminnbl, 3E/ak 4.

6/216

COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl

TeMmbl

Paznmen 17. O630p

Tema 17.1. O630p ¢ U3MOKEHUEM AOCTHKEHHUI PA3BUTHUS B
00JIaCTH MHKEHEPHOTO JIea.

Paznen 17. [denoas Oecena

Tema 18.1. becena
1po(heCcCHOHAILHOT0/HayYHOT0/IIPOM3BOICTBEHHOT'O XapaKTepa

HanMmeHoBaHMe QM CUUILIMHbI

((HCTOpI/ISI 1 MCTOOOJIOTUsS HCAPOIIOJIb30BAHMUA»

O0béM nucunmiuebl, 3E/ak. 4.
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COJAEPKAHUE JTUCIUITJIMHBI

Paznennl

Tembl

OcHoBHBIE 0003HAYEHUS U
nonsaTus. Mcropus pa3Butus
He(TerazoBoro KOMILIEKca

HedTp, ra3 u yroip — CTpaTernyeckoe ChIphE, a HE TOJBKO
WUCTOYHUKHU YHEPTUH. YTOJIbh KaK HCTOYHHK 3Heprun. Hed s u ra3
KaK MCTOYHUKH SHEPrUuu. 3HAUYEHUE SHEPTOPECYPCOB AJIs CTPAHBI.
TOK B crpykrype skoHomuku CCCP u Poccun. O6mmii 0030p
coctosiHus HedrerazoBoi otpaciu Poccuu. Poccuiickue Hedth u
ra3 Ha MUpoBoM pbrIHKe. [Ipo6iieMsl u nepcnexktuBbl. CTpyKTypa
razoBoii orpaciu Poccun. Ctpykrypa HedTsiHOU oTpaciu Poccun

Wcropus no6s1un, nepepaboTky,
PUMEHEHHUs, TPAaHCTIOPTUPOBKU U
XpaHeHus: He()TU U rasa

HedTp, Ta3 u yroiap — CTpaTermyeckoe ChIpbe, a HE TOJBKO
UCTOYHUKU SHEpPru. YTrojb Kak MCTOYHMK sHepruu. TOK B
crpykrype s3konHoMuku CCCP u Poccun. OO1uit 0630p cOCTOSHUS
HedTerazoBoit orpaciu Poccun. Poccuiickue HedTh M ra3z Ha
MUpPOBOM pbiHKe. CTpykTypa HeQTsiHON oTpacinu Poccuun. Hedth
U ra3 — IEHHOE ChIPbE s XMMMYECKOW MPOMBINUIEHHOCTH.
Hcropuss pa3BUTHS CIIOCOOOB TPAaHCHOPTHPOBKH H XPaHEHHUS
Heptn U  HedrenpoaykToB. Hcropus TpyOGONpOBOAHOTO
TPaHCIOPTA.

Hcropus pa3paboTKH OCHOBHBIX
MECTOPOXKACHUHM HeTH U raza.
ITouck u pa3zBenka HEPTAHBIX U
ra30BbIX MECTOPOKICHUN

OcCHOBHBIE MECTOPOKJICHHUS U TIOKa3aTeNu T00buU HEPTH U ra3a
B Poccun. MeToapl moucka M pa3BeKM HEPTSIHBIX M Ta30BBIX
MecTopoxaeHuit. [IpoOGremMbl mpu Mouckax M pa3Beake HEPTH U
rasza, OypeHUH CKBaXWH

HanmeHnoBaHMe TUCHUILIMHDI

«COBpeMeHHBIC ACIICKThI I'€OJIOTO-IIPOMBICIOBBIX U
FeO(I)I/I?»I/I‘IeCKI/IX HUCCJIEIOBAHUM B HC(I)TeFaSOBOM ACIIC»

O0bém qucuunannbl, 3E/ak 4.
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COJAEPKAHUE JTUCIUITJIMHBI

Pasznennl

Tembl

Paznen 1. Beenenue. Pa3sutue
He(Tera3oBoi oTpaciu u
IPOMBIIIJICHHOHN 100BIYM HEDTH U
rasa.

Tema 1.1. CoBpemMeHHBIN 3Tan pa3BUTUsI HEPTEra30BOM OTpaciu.
Pacnipenenenue Tekyuieii HedTenoObluu 1Mo peruoHam PO.
PazButre mpombiiuieHHOW M00bIYM HEPTH (KpaTKas CIIpaBKa).
Cucrema meHexMenTa kadectsa [SO-9001

Tema 1.2. Jlons Poccun B mupoBoit 1o0suu HeGTH. CTaAUIHOCTD

reojoro-pa3BeouHeix  pabor. Ilonstue  paszpaboTku U
JKCIUTyaTalldid  MECTOpOKJIeHui. PamuonaneHas  cucrema
pa3zpaboTku. TpeOGoBaHHsI OXpaHbI TpPyAd, MPOMBIILICHHOMN,

MOKapHOW M HKOJIOTMYECKOM O€30MacHOCTH B He(TerazoBoi
OTpaciu

Paznen 2. OcoOeHHOCTH Ie0I0r0-
MIPOMBICIIOBBIX M T€0PH3UIECKIX

Tema 2.1. CeTku CKBaXHH NpPHU pPa3IMUHBIX T€OJIOTMYECKUX
ycnoBusx. IloHaTue «dKcmiayaTaliMoHHbIH 00bekT». IloHsATHE




HaumenoBanue AUCIHHUITINHBbI

((COBpCMeHHBIe ACIICKThI FGOHOFO-HPOMLICJIOBLIX 158
reo(pU3NIEeCKUX UCCIEOBAaHUN B He(DTEra30BOM Jesey

O0béMm nucunmiuebl, 3E/ak. 4.
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COJAEPKAHUE JTUCIUIIJIMHBI

Pa3genl

Tembl

UCCIIeIOBAaHHUN TIPH OCBOCHUHU
3anexeit HepTH U Taza.

JKCIUTyaTallMOHHBIH ~ 00bekT.  Ilpomecc ~ OypeHus — Kak
KOMIUIEKCHBIN TexHosorndeckuil npouecc (TII), cocrosumii u3
MHOXECTBA JIOKAJIBbHBIX (MOCIE10BaTEIbHbIX, HapaICIbHBIX U
KOMOMHMPOBaHHBIX) mpoleccoB. IIpuBsa3ka Touek (CKBaXKMH) Ha
MECTHOCTH M Ilepejiada ux noj OypeHue.

Tema 2.2. Brigenenue skcrryaTaiiuoHHOTO 00bekTa. ([lomyuenue
u 00paboTka nanHbIX ceiicmuku. [Iposenenue ['MIC B ckBakuHax
C IeNbl0 BBUICTCHUS OOBEKTa JKCIUTyaTallud, KOPPEesIus
pa3pe3oB CKBaXXKH). Pa3sMeleHne CeTOK CKBaKUH MPU PA3THIHBIX
T'eOJIOTUYECKHUX YCIOBHSIX C YUETOM CTPOCHHUSI 3aJICIKHU.

Pasnen 3. 3HaueHnme W MeECTO

METOJIOB reo(u3nIecKoro
uccnenoanus ckpaxxut (['MC) B
o0rmemM UKJIE re0JIoro-

reoq)I/ISI/I‘{eCKI/IX HCCIICIOBaHUM.

Tema 3.1. T'eonoro-reodusmueckue uccaer0BaHus PU MOUCKAX
U pa3Be/Ike MECTOPOXKICHHUH YIIICBOAOPONIOB (celicMOpa3BeiKa,
rpaBHpa3BeIKa, MATHUTOPA3BENIKA).

Tema 3.2. 3HaYeHWE W MECTO METOJOB Te€O()HU3NUECKOTO
uccnenoBanust ckBakuH ([MC) B oOmeM nukiIe Treosaoro-
reopu3nveckux uccienoBaHuil. OCHOBHbIE MPUHLMUIIBI PEILICHHS
3aa4: JINTOJIOTMYECKOE pACWICHEHHWE pa3pe3a CKBa)KUHBI;
KOppesiLis pa3pe30B CKBAXKUH; BBIIEICHHUE IUIACTOB IOJIE3HOTO
HUCKOIIaEMOI'0 U OLIEHKa €ro COAepXaHWs; IOJyuyeHue
napaMeTpoB,  HEOOXOIUMBIX  JuIi  IIOJCYeTa  3aIlacoB
MecTtopoxaeHusi. Hopmarusubie nokymenTsl I'K3.

Pazgen 4. Kommnekcer ITC Ha
MECTOPOXKIACHUSAX HEPTH U Ta3a.
Kontponr 3a  pa3paboTrkoit
MECTOPOXICHUSI 10 JaHHBIM
reo@u3M4ecKux H3MEpPEeHU B
AKCIUTyaTaIlMOHHBIX CKBOXKHMHAX

Tema 4.1. Boinenenue KOJUICKTOPOB, OCOOCHHOCTH MPUMEHEHHS
ANEKTPUYECKUX  MeTofoB  uccieaoBanuit  (YOC, MK3,
KaBepHOMeTpHs U ap.). Onpenenenue nopucroctu (Metoasl: HK,
AK, TTK, TIC, SAPM). Onpenenenue raunucroctu (I'K, I1C).
OreHka NpOAYKTUBHOCTH (He(pTera30HaChIIIIEHHOCTH).

Tema 4.2. KoHTpoib 3a pa3paboTKOM MECTOPOKACHUS 10 JaHHBIM
reo(3NUecKUX M3MEPEHH B OSKCILTyaTallMOHHBIX CKBAKMHAX.
OcHOBHBIE 331a4M KOMIUIEKCa TEO(PH3MUECKUX HCCIIETOBAHMMA
CKBKHH.

Tema 4.3. O6mme cenenus o komrmuiekcax ['MC (nenenue mo:
[[EJIeBbIM Ha3HAYCHHEM CKBa)XHH (OMOpHBIE, MapaMeTpUUYECcKue,
OIICHOYHBIC, IMOUCKOBBIC, Pa3BEAOYHBIC M IKCIUTyaTallHOHHBIC);
OCOOCHHOCTSIM T'€0JIOTHYECKOTO paspesa; YCIOBUSIM OypeHUs H
np.). Tunossie u o6s13arenpHbie KoMIuiekcsl [ UC.

Paznen 3.
JIATOJIOTUYECKOM
XapaKTEPUCTUKUA TOPHBIX MOPO/I.
Koppernsuus pa3pe3oB CKBaXuH,
KapoTa)KHbIE JIUarpaMMmBl.
Brinenenune KomiekTopoB

Onpenenenue

Tema 5.1. OnpeneneHue JUTOJOTUYECKOW XapaKTEPUCTHKU
ropabix nopon. Iloctpoenme  nuTONIOrMYECKOro  paspesa
CKBAKUHBI: OIIPE/IETICHUE IPAHUL] U TOJIIUH OTAEIbHBIX IUIACTOB;
OIICHKA JINTOJIOTUYECKON XapaKTePUCTUKHU BBIJICIECHHBIX IJIACTOB.

Tema 5.2. OueHka JIUTOJOTUYECKONW XapaKTEPUCTHKHU IUIAcTa I0
komiuiekcy ['MIC ¢ yrouHeHneM 1o JaHHBIM NETPOPU3HUECKUX
uccnenoBaHuii kepHa. OcHOBHbIE (PU3NYECKHE TPU3HAKH TOPHBIX
nopo/ (TJIUHBL, apTUIUTUTHI, IECUaHUKH, aJIE€BPOJIUTHI) B TECYAHO-
TJIMHUCTOM paspese

Tema 5.3. OmnpexneneHue TIMHUCTOCTH KoJUlekTopa. Meton
cobctBeHHBIX noTeHuuanoB - meron IIC. Ilo auarpammam [1C
ONPENEIUTh  OTHOCHUTEIBHYIO  INIMHHUCTOCTh.  KoMIiekcHo




HaumenoBanue AUCIHHUITINHBbI
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COJAEPKAHUE JTUCIUIIJIMHBI

Paznennl

Tembl

ucnonb3oBath Meto [1C ¢ ogaum u3 meroaoB nopucroctu (HHK-
T, I'TK umu AK).

Tema 5.4. Onpenenenne 00beMHOM (MIJIM MAaCCOBOM ) TITMHUCTOCTH,
oOmei IIOPUCTOCTH TOPO/IBI. Meron €CTECTBEHHOMU
PaaMOaKTUBHOCTH - raMMa- kapoTtax. [lo nanueim 'K B moponax
C paccessHHOU U CJIOUCTOM ITIMHUCTOCTBIO, ONPEAEIUTh 0ObEMHYIO
[NIMHUCTOCTh HA OCHOBE KOPPEISLMOHHOM CBSI3U MEXAY
nokasaHusiMu y AJ u BenmuuHoM K.

Tema 5.5. smenenue Bennuunel KC B necuanukax (M3yueHue
MOPUCTOCTH, XapakTepa HachllleHus nop (HedThb, Boma, Ira3) H
IIPUMECH IIIMHUCTOr0 MaTepuaia). OCHOBHBIE U 1OMIOJIHUTENbHbIE
METOJIbI 1711 TIOCTPOCHUS JIMTOJIIOTUYECKON KOJIIOHKU B MECUAHO-
rnuHucToM paspese (ocHoBHbie KC, MK3, kaBepnomerpust KM u
I1C, nomomnutensHpie — I'K, HKT (HI'K), AK). rasa B
CJI0KHOIIOCTPOCHHBIX KOJUIEKTOPAX.

Tema 5.6. [TocTpoeHue TUTONIOrMUECKON KOJOHKH B KApOOHATHOM
pa3pe3e (M3BECTHSKU M JIOJIOMUTHI), OCHOBHbIE MeTonbl: KC,
HKT, AK; nononaurenbasie — 'K n KM.

Paznen 6. Nzyuenue

q)HJ'H:Tp AITMOHHO-EMKOCTHBIX

CBOICTB KOJUICKTOPOB TI'€OJIOro-

MPOMBICTIOBBIMH
reo(pu3NUYeCKUMHU METOIaMH

u

Tema 6.1.0mnpenencaue ko3 uIEeHTa MOPUCTOCTH KOJLIEKTOPA.
W3ydyenne MOpQoOIOTUM MYCTOTHOTO MPOCTPAHCTBA  (IIOPBI
ME)X3EpHOBbIE, KaBEpHBI, TPeLIUHbI). 3yueHue u onpexneneHue
MEPBUYHON (MEX3EepHOBOI) MOPUCTOCTH W BTOPUYHOHN (Cymma
CYMMY KaBEpHOBOMW U TPEHIMHHOMN) IOPUCTOCTH.

Tema 6.2.0nenka koadpdumnmenta nopucroctu meroxom IIC
(TOPUCTOCTH KOJIJIEKTOPA CBSI3aHA CO CTEIEHBIO 3alIOJHEHUS 110D
IJUHUCTBIM — LleMeHTOM). MccnenoBaHue — KOpPENsSLUOHHOM
3apucumoct  allC=f (Kmnc). VYcraHoBineHue TrpaHHUYHOTO
3HaueHue olIC o naHHBIM HCCIEI0BaHUS KEPHA.

Tema 6.3.0nenka kodp@UIMEHTa TMOPUCTOCTH  METOJOM
AIIEKTPUYECKOTO KapoTaxka (MOHSATHE MapamMeTpa MOPUCTOCTH UITU
OTHOCHUTEIIBHOTO COINPOTHUBJICHUSI IO JIaHHBIM SJEKTPUUYECKOTO
kapotaxxa (KC, WK, BK), omnpenenenne OTHOCUTEIBHOTO
COTMPOTHUBIIEHUSI YHUCTOTO KOJJIeKTopa 1o dopmysne Apuu-
JlaxHoBa).

Tema 6.4. Onenka koddduirieHTa TPOHUIIAEMOCTH B MECUYAHBIX
Koyekropax. zydenne ¢azoBoii, abCONMIOTHON, OTHOCUTEIBHOM
npoHunaemMoctu. OnpeneneHne KOPPeIsIIUMOHHOW CBSI3U MEXTY
oOmeld unu 3(p(EeKTUBHONW MOPUCTOCTHIO KOJUIEKTOpa W €ro
MIPOHUIIAEMOCTHIO (B CBS3M C HEBO3MOXHOCTBIO OIpeAeSeHUs
U3BWIIMCTOCTA ¥ YACNBHOM TMOBEPXHOCTU  (UIBTPYIOMIUX
ka"ayioB). Onpeaenenne kodpdunrenTa nmoprucroctu mo ['MC u
110 kepHy (cucremsl [ IC-kepH UM KEPH- KEPH).

Tema 6.5. [Iloctpoenune 3aBHUCHUMOCTEM KO3 duUIEHTA
IIPOHUIIAEMOCTH OT OTKPBITOM IOPUCTOCTU KOJUIEKTOpAa Ha
npuMepe MecTopoxaeHuit 3anagHoit Cudupu.

Onenka KoOd(pQHUIMEHTa NPOHHLIAEMOCTH B  TIMHHUCTBIX
KOJIJIEKTOPAX.
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COJAEPKAHUE JTUCIUIIJIMHBI

Paznennt Tembl
Tema 7.1. O6006mmeHne 1 yHU(DUKAIUS T€OJI0TO-IIPOMBICIIOBBIX H
reoQu3nYecKux MapaMeTpoB s pa3pabOTKU  OOBEKTa.

Paznen 7. OcHoBHBIE (QHU3UKO-

OTtpacneBble CTaHIAPTHI ISl SKCIIEPUMEHTAIILHOTO OTpeAeTICHUs
OTHOCUTENbHOH (ha3oBoit mponunaemoctu (ODII), ocrarounoit
He(TEHACHIIIEHHOCTH ¥ KO3 (UITMEHTA BHITECHECHHUSI.

XUMHUYECKHE, JTUHAMHYECKHE, »

Tema 7.2. JlnarHOCTMKa EMKOCTHBIX CBOWCTB (IIOPUCTOCTb,
(GUITBTPAITMOHHO-EMKOCTHBIC

TPEIIMHOBATOCTh),  auHamMuueckux  (ODII, kamwinspHbIC
XapaKTePUCTUKU 3aJeXKH. .

CBOMCTBA, HedTe-, BOJIO -ra30HACHIIIEHHOCT, u
[Tonyuenue u wucciegoBaHUE IS

nedopmarmonHeix (kodddunuent Ilyaccona, momyns FOnra)
pa3paboTKU  SKCIUTyaTallMOHHBIX

apamMeTpoB.
00BEKTOB. -

Tema 7.3. VYcraHoBieHue TeKylled He(TEHACHILIEHHOCTH

metoqoM C/O kapoTaxa. AITOPUTMBI YCTAaHOBIJICHHUS MOJCUETHBIX

apaMeTpoB MOPUCTOCTHU, MPOHUIIAEMOCTH, HE(TEHACHIIIIEHHOCTH

¢ ucnosibzoBanueM ['MIC

Tema 8.1. IIpuunHBl YCTAaHOBJICHUS HOPM OTOOPOB U3 IUIACTOB H

CKB@KUH. YCTaHOBJIEHHE HOPM JOOBIYM M3 JKCILUTyaTallMOHHBIX

CKBQ)KMH C HEOTPAHMYECHHBIM U C OTPAHUYCHHBIM OTOOPOM.

Tema 8.2. IlpombiciioBas mnoaroroBka raza. OuucTKa OT
Paznen 8. T'eonormueckue u .

MEXaHUYECKUX  IPUMECeH; ocylKka Tra3a (OXJaKIeHHue,
reousnveckre  acmeKkThl  IpHU

Mpoleccax TEXHOJIOTHH JOOBIYH

abcopOuus, agcop6buusi). Ounctka raza ot cepoogopona (H,S)

MetomamMu  abcopOruu  u  aacopOmmu. OuymcTka rasza  oT
He(TH U Ta3a. BausHue pa3nuyHbIx

YTIIEKUCIIOTO Ta3a.
T'€0JIOTO-TIPOMBICIIOBBIX (PAKTOPOB

Tema 8.3. Metoasl yBenuueHuss HepTEOTIaud IUJIACTOB.
HA BEJIWYMHY HAYaIbHBIX W

TpeTuuHble TUAPOAMHAMUYECKHE METOJbl (M UX KOMOMHAIIUM):
TEKYIUX JeOUTOB CKBaXKHH. N

ruapaBiueckuii paspeiB 1iacta (I'PII), meneBass pasrpyska

NPUCKBAKUHHON 30HBI MPOAYKTUBHOIO IIacTa, peareHTHas

00paboTKa CKBa)KMH, TEXHOJOTUS aKyCTHUECKOH 00paboTku

CKBaXXHMH U BUOPOBOJIHOBOT'O BO3/IEHCTBHSL.

Tema 9.1. Ilpuembl ¥ MeTOABI KOHTPOJIS 3a H3MEHEHUEM

IUTAaCTOBOTO JIaBJIeHUsl M JeOuTOB CKBaxuH. [locTpoeHue kapt

TJIACTOBBIX JABJICHHH (KapT u300ap).

Tema 9.2. KonTposb pa3paboTKuH MECTOPOXKAECHUH: - H3ydeHUe

MPUTOK-COCTaBa» B OOCAXEHHON CKBaXUHE (TIPOMBICIOBO-
Paznen 9. IIpombicioBas |reou3nyeckie UcCiae0BaHUs, NMpeIHa3HAUYEHHbIE Ul OLEHKHU
MOJTrOTOBKAa HE()TH M MPUPOIHOTO |IKCILTYaTAIMOHHBIX MTapaMeTpoB (PacXog0OMETPHs, TEPMOMETPHS,
raza.  KouTposnp  pa3paboTku |0apoMeTpHsi)). aKTUBALMOHHBIA KapOTaXK MO KUCIOPOY).
MECTOPOXKACHUM. Tema 9.3. BapuaHTbl OIIEHKH COCTaBa B CTBOJIE€ (BIAaroMeTpus,

IJIOTHOCTEMETPUS, PE3UCTUBUMETPHUS; METOJBl ONpPENEICHUS
JKCILTyaTallUOHHBIX XapaKTEPUCTUK IPOAYKTUBHBIX CIUIABOB;
reopu3nYeckue TEXHOJOTMM; KOHTPOJIb 3a  IpOoLeccaMu
3aBOJHEHMS (ONIpEAEIEHINE MHTEHCUBHOCTH IIOTOKA BOJIBI LIMPOKO
IIPUMEHSAIOT HEUTPOHHBIN
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COJAEPKAHUE JTUCIUIIJIMHBI

Pa3genl

Tembl

Pa3gen 1. Mamuse! u
o0opyoBaHue s pa3pabOTKu
HE(TAHBIX U Ta30BbIX
MECTOPOKIACHUI

Tema Ne 1 / O6mue cBeneHust 0 MamMHaX U 000PYIOBAaHUU IS
Oypenust HeQTSHBIX U Ta30BbIX CKBKHUH.

Tema Ne 2 / TaneBas cucrema OypoBoii yctaHoBKH. HaznaueHue u
COCTaB.

Tema Ne 3 / Bypossie nebenku. TopMo3HBIE YCTpOiicTBa OYpOBBIX
J1Ie0€eOK.

Tema Ne 4 / Bypossie potopbl. BypoBsie kimroun.

Tema Ne 5 / BypoBbie BepTIiorHy.

Tema Ne 6 / IIpuBox OypoBbIX ycTaHOBOK. CHIIOBBIE IEpeaayH.
MybThL

Tema Ne 7 / LlupkynsiuroHHas cucteMa OypoBOH YCTaHOBKH.

Tema Ne 8 / IIpoTuBOBBIOpOCOBOE O0OpYIOBaHUE. YCTaHOBKHU
TUAPOYTIPABIICHHUSL.

Tema Ne 9 / BypunbHast KOJOHHA.

Tema Ne 10 / BypoBbie coopyskenus. OCHOBBI pacueTa OypOBBIX
BBIIIICK.

Tema Ne 11 / I'mapaBnudeckue 3a0oiiHbie qeurarenu. TypOooOyphil.
BuHTOBBIC 32001HBIC IBUTATEIH. DICKTPOOYPHI.

Tema Ne 12 / HacocHoe U 11IeMeHTHPOBOYHOE 000pyAOBaHUE.

Tema Ne 13 / OOGopynoBaHue OOBSI3KM OOCAIHBIX KOJIOHH.
KoJIOHHBIE TOJIOBKH.

Tema Ne 14 / HacocHo-kommnpeccopHbie TpyObl. OCHOBBI pacuera
HKT.

Tema Ne 15 / OGopynoBaHue naisi 3KCIUTyaTallMM (OHTAHHBIX
HE(TEra3oBbIX CKBAKUH. 3allOpPHO-PETYIUPYIOIINE YCTPOHCTBA
(OHTAaHHBIX apMaTyp.

Tema Ne 16 / OGopynoBaHue ISl SKCILTyaTalldd TazauTHBIX
CKBaXXMH.

Tema Ne 17 / OOGopymoBanue sl JKCIUTyaTallid CKBaKUH
MEXaHU3UPOBaHHBIM crocoOoM. [llTanroBeie W OeclITaHTOBBIE
CKBA)KMHHBIC HACOCHBIC YCTAHOBKH.

Tema Ne 18 / OO6GopynoBanue Ui SKCIUTyaTalluM CKBAaXKUH
MEXaHU3UPOBAHHBIM CIIOCOOOM. DJIEKTPOHACOCHI C HA3€MHBIM U
NOTPY>KHBIM IPUBOAOM. LIeHTpOOEKHBIE AJIEKTPOHACOCHI.

Tema Ne 19 / OOGopynoBanue Uisi SKCIUTyaTallMM CKBa)KUH
MEXaHU3UPOBAHHBIM CIIOCOOOM. DJIEKTPOHACOCHI C HA3€MHBIM H
MOTPY>XHBIM ~ TPUBOJOM. BuHTOBRIE U  auadparMeHHBIC
aneKTpoHacockl. CTpyiHbBIE HACOCHI.

Tema Ne 20 / O6opynoBanue Aiisi pa3ieabHOW U OHOBPEMEHHO-
pa3enbHOM SKCITyaTallui CKBAaXKHH.

Tema Ne 21 / OGopymoBanue s pa3oOIIEeHUsS MPOCTPAHCTB
IKCIUTYaTallMOHHON KOMOHHBIL. [lakepbl. CKBa)KUHHBIE KIIANaHbI-
OTCEKaTelH.

Tema Ne 22 / OOGopynoBanue i 00€3BOKMBAHMUS,
obOecconuBanus HePTH U OOPHOBI C HEPTAHBIMH SMYJIbCUSMHU.
CenapaTopsl, IeYH, MJIEKTPOAECTHUAPATOPBI.




HaunmenoBanue IMCUUILIMHBI
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COJAEPKAHUE JTUCIUIIJIMHBI

Pa3genl

Tembl

Tema Ne 23 / Cucrema MNOATOTOBKHM NPHPOAHOTO Traza H
KOHJICHCcaTa Ha mpombicie. AncopOepsl, abcopOepsl.

Tema Ne 24 / Ilom3eMHbIii peMOHT ckBakuH. Kiaccudukanus
000pyI0BaHUsI Il PEMOHTA CKBAXKHH.

Tema Ne 25 / O6opynoBaHue Ui CITyCKO-TIOJbEMHBIX OIEPALIUHi.
Hucrpyment. CpenctBa  MexaHuzanuu. [ py3omomgbemMHOE
00opyiI0BaHKE.

Tema Ne 26 / O6opynoBaHue IS TEXHOJOTHUECKUX OTICPAIIHA.
HazemHoe o6opyaoBaHue.

Tema Ne 27 / OGopynoBanue Jisi TEXHOJIOTHYECKUX OMEPALIUM.
OO6opyaoBaHue M THCTPYMEHT, CITyCKaeMbI€ B CKBAKHUHY.

Tema Ne 28 / OGopynoBanue Juis TpaHcropTa HeTH U ra3a Ha
HACOCHBIX U KOMITPECCOPHBIX CTAHIIMSIX.

Pa3zen 2. Mamuse! u
000pyI0BaHKE TPaHCIIOPTa HEPTH
U rasa

Tema Ne 2.1/ O6mue cBesieHus: 0 TpaHCHIOPTE U HeTEePOIyKTaX.

Tema Ne 2.2 / TpyOompoBonHslii TpaHcmopT. Tpacca
TpyOOIIpoBOJIa U €€ MPODUITb.

Tema Ne 2.3 / OGopynoBaHue [UIsl TpaHCHIOPTa HEPTH U ra3a Ha
HACOCHBIX W KOMIIPECCOPHBIX CTAHIIMAX, €r0 Ha3HAaYCHUE H
COCTaB, d TAKKC OCHOBHBIC TCXHUYCCKHUC XAPAKTCPUCTUKHU.

Tema Ne 2.4 / PesepByapsl g XpaHeHUS HEPTH W
HedTenpoaykToB. O60py0BaHUE Pe3epBYapOB.

Tema Ne 2.5 / Knmaccupukanuss W COCTaB TNPUPOAHBIX H
MCKYCCTBEHHBIX ra3oB. KomnpeccopHble CTaHIIMU Fa30IPOBOOB.

Tema Ne 2.6 / Y nanenue npumeceit u3 raza. Onopusanus rasa

HaunmenoBaHue JMCHUILIMHDI

«TexXHOJIOrHYECKHE POIIECChl TPYOOIIPOBOHOTO TPAHCIIOPTA»

O0béM qucHUILIMHBL, 3E/aK.4.
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CcoO

EPKAHUE JUCHUIIJIMHBI

Pa3gennl

Tembl

Pasnen 1. O0mme cBenenus od

O6mume  cBegeHuss 00  yrieBogopogax — (HepTh U
HepTenpoayKThl). (DPHUIUKO-XUMHUYECKHE, TEXHOJIOTHYECKUe
cBoiicTBa HEPTH U HEPTENPOIYKTOB. Peonornueckue cBoiicTBa
HepTH. OmnpeneneHue IUIOTHOCTH M BSA3KOCTH HePTH U
He(TEenPOAYKTOB

YTJIEBOJIOPOIAX

OO6mwme cBepenus 00 yriaeBogopoaax (MpUPOAHBIN ra3).
MeTtons! onpenencHusi GU3NYECKUX CBOWCTB MPUPOTHOTO raza.
q)I/ISI/IKO-XI/IMI/I'-IeCKI/Ie, a TaKXE OKCILTyaTallMOHHBIC CBOMCTBA
MIPUPOTHOTO rasa. Omnpenenexnue OCHOBHBIX
TCPMOAVMHAMHWYCCKUX XAPAKTCPUCTUK ITPUPOJHOIO ra3a.

Paznen 2. OcHOBHBIE
TEXHOJIOTHYECKUE 00BEKTHI
TPyOOIIPOBOTHOTO TPAHCIIOPTA,
XpaHeHus u cobiTa HepTH, HII 1
nr

CoctaB coopyKeHHI MarucTpaabHBIX TPYOOIPOBOIOB.
Knaccudukanus MarucTpalbHbIX He(TEenpOBO/IOB,
ra3onpoBoioB.  OCHOBHBIE  TEXHOJOTHMUECKHE  OOBEKTHI
TpaHCIIOpPTa M XpaHeHUs HepTH ¢ TPUPOJHOrO rasa.
KoHCTpYKTHBHBIE CXEMBI MAarHCTPAIbHBIX HEPTETa30IIPOBOIOB.
Tpy6s! 1 TpyOonpoBoiHas apMaTypa

YpasHenue bepuysum. BeiBoa ypaBHeHUs: bepHyIun U3 3aKoHa




HanmeHnoBanue JMCUUILINHbBI
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coO

EP/KAHUE JUCHUIIJIMHBI

Pa3gennl

TeMmbl

COXpAaHEHHS SHEPrHMHM IMPUMEHUTEIBHO K TPYOOIPOBOJHOMY
TPAHCIIOPTY

Pasnen 3. I'mapaBinuueckuii

Hamop. Pexumbl 1IBUMKEHHUS KHUIKOCTH B TPYyOOMpPOBOIE.
Ormpezenenust OTepb Haropa Ha TPEHUE U MECTHBIE MOTEepU

pacuer MarucTpajbHOIO | Haropa. 3anaga olnpezeneHus KO3 PHUIIHEHTOB
HedTenpoBoaa TUIPABIMYECKOTO  CONPOTUBICHUS. 3ajaya  OIpeaeTeHHs
MOTEpH HATopa
Cxateii  npoduiis. I[loctpoenue mnpoduiiss TpyOompoBosa.
Bu bl HanopoB. 3a1aun Ha TeMy ypaBHEHUsI bepHyuimn
OcHoOBHBIE CIOCOOBI YBEIMYEHHUS IMPOIYCKHON CIOCOOHOCTH
Paznen 4. YBenuuenue .
. MarucTpajibHOrO0 HePTEnpoBOAa. YBEIUYEHHUS MPOIMYCKHON
MIPOITYCKHOM CIIOCOOHOCTH

MarucTpaJIbHOTO HEPTEIPOBOIA

CIIOCOOHOCTH HEe()TETIPOBOIA C 3a CUET NMPOKJIAIKH JIyIIUHTOB U
BCTAaBOK

Paznen 5. Bpeska B
TPYOOIPOBOT IO TABIICHUEM

TexHonmoruss TNpOBEJAEHUST BpPE3KM Ha TPyOONpOBOAE MO
nasienueM. OOHapyKeHHEe MeCTa yTeUKH 13 He(hTEPOBOIa UITH
MeCTa HE3aKOHHOM BPE3KH B TPYOOIPOBOJ

Pasnen 6.
HedrenepekaunBaroiue
CTaHIINU

OcHoBHOE u BCIIOMOT'aTeJIbHOE o0opyoBaHue
He(TenepeKaunBalOMUX CTAHIMHA. TEeXHOJOTHYECKHE CXEMBI
OOBSI3KM HAcOCHBIX arperatoB. (OCHOBHOE 00OpyIOBaHUE
HacocHbIX I1exoB. OmpezneneHue paboOYMX XapaKTEPUCTUK
HACOCHBIX arperaTon

CoBmectHas pabora HIIC u HedTenpoBoaa

Pasgen 7. IlpoektupoBanue u
JKCIUTyaTanus Hereas

ToBapHbie He(TENPOIYKTHI W OCHOBBI HUX TNPHUMEHEHHUS.
Pasmemienne U ompeneneHue BMECTUMOCTH — Hedrebas.
CranbHble  pe3epByapbl. JKene300€TOHHBIE — pe3epBYyaphl.
TexHonornueckoe o0opyaoBaHuE pe3epByapoB. TpaHCIOPT U
CpEeICTBa MpUEMa-OTIyCKa ChIpoil HEPTU U HEPTENPOTYyKTOB.
Krnaccudukanus Hedredas u pe3epByapon

Pasnen 8. Texuonorus
MOCIIEI0BATEIHHON MepeKauKu

OcHOBBI TEXHOJOTHH MOCIEN0BATEIbHOM repeKayka
HedTenpoaykToB. [Iponecc cmeceobpazoBanus. OmnpeneneHue
o0bema cMecu. BausiHue pexxrMoB MepeKauku

Paznen 9. Ilorepu HedTH U

ITorepu HedpTH M HEPTENPOAYKTOB U METOJbI UX COKpAILECHUS.

He(TEenpoayKTOB. CnocoObl | Bonpmme m manbie apixanusi. OmnpeneneHue o0bema TMOTEPH
COKpALICHUS noTepb | He(pTH U3 MOBPEXKIEHHOTO pe3epByapa

He(TEnPOAYKTOB

Pasznen 10. Pacyer | Pacuer reomerpuueckux  mapamerpoB  PBC.  Pacuér

FeOMETPUYECKUX  [apamMeTpoB
PBC

ONTHUMAJIBHBIX pPa3MEPOB pe3epByapoB. PacyeT TONIMHBI
CTEHKH pe3epByapoB

Paznen 11.
["a3oxoMIIpeccopHbIe CTaHIIUU

TexHoMOrMYECKHE CXEMBbI O0OBSI3KM KOMIIPECCOPHBIX arperaTos.
OcHoBHOE obopynoBaHue KOMIIPECCOPHBIX I[EXOB.
Ompenenenne  pabouuMX  XapaKTEPUCTUK  KOMIPECCOPHBIX
arperaroB. Pacuer MOIIHOCTH M pacxoja TOIUIMBHOTO Ta3a
ra3onepeKayrBalONIMX  arperaToB C ra3oTypOMHHBIM U
Ira30MOTOPHBIM IIPUBOJAMHU.

Pasnen 12. Pacuer mnpocTsix
ra3onpoBOJIOB

ypaBHCHI/IH HCPA3pbIBHOCTU W JABWKCHUA IIOTOKa Tasa.
Wsmenenue JaBJICHUA rasa 1o JJINHE ra3omnpoBoaa.
OnTtumanbHBIC mapaMeTpbl  Ta30IpPOBOJOB. Pacuer PEKHUMaA
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coO

EP/KAHUE JUCHUIIJIMHBI

Pa3gennl

TeMmbl

MepeKayky MNPUPOJHOr0 raza mo maructpanu. PaccranoBka
KOMITPECCOPHBIX CTAHIMI BAOJIb MAarUCTPAIH

Paznen 13. TpancnopTHble
CUCTEMBI YIJIEBOIOPOIOB.
[Ipou3BoICTBEHHO-COBITOBBIE
Lenu

Oo6mas XapaKTepUCTHKA TPAHCIIOPTHBIX CUCTEM
yriaeBonopoaoB. llpenMyiiectBa M HEIOCTaTKM OTAEIBHBIX
BUJIOB TpaHcrnopTa. OmpeneneHue KpaT4alllero myTu Mexay
MIPOU3BOJIUTENIEM U TOTpPeOUTENeM C TMOMOIIb TEeOpuu Trpad.
[Tpon3BoACTBEHHO-COBITOBAS LIEIb M JIOTHCTHYECKAs IIETIOYKA

Paznen 14. I'a30Bnie ceTn

l'a3oBble cetu. OOImME MOHATUS O ra30pacHpeeIUTEIbHBIX
CeTsX. Knaccudukanns ra30npoBOJIOB CHCTEMBI
razocHaOxeHus. CTpykTypa U cxembl rasoBbix cereil. I'PC.
Knaccudukauus ['PC u I'PI1. Cxemsl u o6opynoBanue ['PC

Paspgen 15. HepaBHOMEpHOCTH
ra3onorpeOieHus

Hcnonb3oBanue npupoiHoro rasza. Buabl HepaBHOMEpPHOCTH
noTtpebiieHuss mpupogHoro raza. Kparkas xapakTepucTHKa
CIIOCOOOB  MOKPBITUS ~ HEPABHOMEPHOCTH  MOTPEOICHUS
MIPUPOIHOTO rasza

Pazmen 16. Kunaccudukamus
XpaHWINLI ra3a

Knaccudpukanus XpaHuiauil B 3aBUCHMOCTH OT arperatHoro
COCTOSIHMSI XPaHUMOTI'O MPOAYKTa, UX KpaTKask XapaKTEPUCTHKA.
Knaccugukanus XPaHWINLL B 3aBUCUMOCTH oT
MIPOCTPAHCTBEHHOT'O PACIOJIOKEHUSI XPAaHUJIMINA, UX KpaTkas
XapaKTEPUCTHUKA

Pazgen 17. Kunaccudukanus
I[IXI'. OO6mee ycTpOWCTBO,
cucreMsbl 1 o6opyaoBanue [1XI"

BrisiBnenus mpu3HaKoB, MO KOTOphIM Kiaccudukaruu T1XI.
N3yuenue cucremsl knaccuduxanuu [IXI. Obiee ycrpoiicTBo
[IXT. XapakTepucTHKa OCHOBHBIX CHCTEM H OOBEKTOB,
pxogaumx B IIXI. Onucanue npuHiuna paboTbl OCHOBHBIX
00BEKTOB M UX B3aUMOJICHCTBHE

Pazgen 18. ManoronHaxHoe
npousBoacTBo CIIT"

[lepcriekTHBBI pa3BUTHUS MaIOTOHHAXHOTO ITpou3BozcTa CIII.
[Iponecc CxKMKEHMS NPUPOJHOTO Tas3a, NPUHUUIIMAIbHASA
TexHonornueckas cxema. dusuko-xummdeckue csoicrsa CIII.
[IpyHnunuaneHass  cXeMa  YCTaHOBKM — MaJOTOHHAKHOIO
npousBojacta CIII'. PesepByapst 1y xpanenus CIII'. O0beKTsI
tpancriopra CIII'. IlpuHnunuanbHas cXeMa  yYCTaHOBKH
perazudukanuu. TexHomorndeckas cxema CHa0XeHUs 00BEKTa
CIIr

Pazgen 19. Teopust BbIOOpA,
MPUHATHS PEIICHUS MO MOUCKY
ONTUMAIBLHOMI TEXHOJIOTUU

TPAHCIIOPTa YIJIEBOJOPOI0B

OcHoOBBl Teopuu BbIOOpa W TpUHATHS pemeHus. [louck
ONTUMAJIIBHOM  TEXHOJIOTMM  TpaHcrnoprta YB.  Merox
PENUTUHTOBBIX OLIECHOK. MeTo/ rapaHTUPOBAHHBIX JOCTOUHCTB U
HEJO0CTaTKOB

HaunmMmenoBanue AUCHUITIIMHBI

«CoBpeMeHHbIe HalpasiieHus! Heprerazonepepadborku B Poccun»

O0bém qucnuniannel, 3E/ak.u.
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COAEPKAHHUE JMCIUITJIMHBI

Paspnennl Tembl
CocTosiHUE U TeHJIEHIIUU Pa3BUTHS
MHUPOBOI 3amaun U coaepxkaHue Kypca. llepcrnexkTuBbl NPOM3BOACTBA U
HedTerasonepepadarbiBaroeit MIPUMEHEHHUS TOBapHBIX MPOAYKTOB MepepaboTku HedTH U Taza
IPOMBIIITIEHHOCTH

MeTo1pl X MOJTOTOBKH K NIEPepadOTKe U pa3IeICHHIO




HanmeHoBanue JMCUUILINHbBI
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COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl TeMmbl
TexHosnorust moaAroToBku HepTH U | TexHomorus CelapallMOHHON  TMOATOTOBKH  He(TH u
ra30KOHJEHcaTa K epepabotke  |razokoHjeHcara. O00py0BaHUE cenapallMiOHHOIO OTAEJICHHSI
TexHonorus nepepabotku HepTH | ATMOc(hepHass TeperoHka HePTH W Ta30KOHJCHCATOB;

K ra30KOHJCHCAaTa

aTMoc(epHO-BaKyyMHasi MEPEeroHka He(PTH, TEXHOJOTHYECKUE
OCHOBBI PAa3ACJICHUA W OYUCTKHU JUCTHIUIATOB M OCTATKOB C
NPUMEHEHHEM  Pa3HbIX  peareHToB,  jaeacdaabTh3aIlus,
nenapaduHA3aAIHS

Hogsie HampaBiieHUs B TEXHOJIOTUH TiepepaboTku He(TH, Ta3a U
ra3oKOHJEeHcaTa

Bropuunas nepepabotka
HE(TAHOTO CHIPhS

Tepmuueckue nporecchl nepepadoTKi HeQTIHOTO CHIPbSL.

KaranuTtuueckue mpoieccsl nepepadboTku HeTIHOTO ChIPbSL.

lMappokaramuTHYeCKHe MPOIECChl MepepabOTKUu  HEPTSHOTO
CBIpPbSL.

TexHousorus nepepadOTKH ra3oB

KJIaCCI/I(bI/IKaLII/ISI BHUJ0B TCXHOJIOTMYCCKOI'O TOIIJIMBA, (I)I/I3I/IKO-
XUMHNYCCKHEC OCHOBBI CO3JaHUA TEXHOJIOTHI Hepepa6OTKI/I
JKUIKOT'O YIJICBOAOPOAHOI'O ChIPhs M I'a3a.

CrocoObl MOATOTOBKM W OYUCTKU HPHUPOAHBIX Ta3oB. HoBbie
HalpaBJieHUsT M TEXHOJOTUM TEepepadOTKU Ta3oB, TOBAPHBIE
MIPOJYKTHI U3 Ta3000pa3HOTO ChIPhsI

HaunmeHoBanue JMCUUILINHBI

((reOI/IH(i)OpMaLII/IOHHHe CUCTCMbI U UX ITPUMCHCHUC)

O0béM qucunmiannbl, 3E/ak. 4.
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COJAEPKAHUE JTUCIUIIJIMHBI

Pa3geinl

Tembl

KocMmuueckas nessteIbHOCTD
Poccuiickoit deneparuu

OcHOBHBbIE CBEIEHUS 0 KOCMUYECKOU JIeATEIbHOCTH.
OcHoBornosararoume noHsITrs B oosactu ucnoiab3obanus PK/I.
Bunpl kocmuueckoit nestenbHocTH. OCHOBHBIE HAaIlPaBIICHUS
KOCMUYECKOU JEATEIBHOCTH.

Kocmuueckne  mpoaykTel M YCIYTH.
uH}pacTpyKTypa ucnoiab3obanus PKJI.

HannonanpHas

JIMCcTaHIIMOHHOE 30HIUPOBAHUE
3emun

[Tonstue muctanmonHoe 3oHaupoBanue 3emun (/133).
Hcnonb3oBanue ganubix /133 B pereHny NpUKIaAHbIX 33129
(0G30p).

AdpOKOCMUYECKHIT MOHUTOPUHT 36MHOW TTOBEPXHOCTH.

Hcnons3oBanue pe3yapTaToB
KOCMUYECKOH JESITEIHOCTU B
MHTEpecax pa3Iu4HbIX OTpacien
IIPOMBIILITIEHHOCTH

VmpaBneHue — 3eMIICTIONIB30BAHMEM.  3€MENIbHBI  KaJacTp.
VYnpasnenue BOJHBIM XO3SMCTBOM. VYnpasnenue
OSHEPTeTUYECKUMH KOMIUIEKCAaMU. YTIpaBlieHHEe He(Tera3oBbiM
XO3SIICTBOM M TOPHOJOOBIBAIONIUM KOMIUIEKCOM. YTIpaBlIeHUE
TPAHCIIOPTHOM WHMPACTPYKTYpOil. VYmpaBlieHWE JIECHBIM H
CEJIbCKUM XO3SIICTBOM. VYnpasinenue paloHaIbHBIM
MIPUPOAOTNOIb30BAHUEM. VYnpasnenue pa3BUTHEM
PEKpEalMoOHHBIX, CIOPTHBHBIX 30H M OOBEKTOB. YIpaBlIeHHE
MYHHUIMIIAJBHBIM X0341CTBOM. BBIsIBI€HHME M MPOTrHO3HPOBAHUE
MIPOMBIIUIEHHOTO BO3JAEHCTBUS HA OKPYXKAIOIIYIO CPENY.

Hcnonn3oBanue
reonH()OPMAIIMOHHBIX CHCTEM B

«Ilonsitue reonnpopmanmonnas cucrema» (I'MC). KommnekcHoe
UCMOJIb30BaHUE JAHHBIX JUCTAHIIMOHHOTO 30HJUPOBAaHUS U
reornH(GOPMAIIMOHHBIX TEXHOJIOTHI B OTPACIICBOM YIIPABJICHUH.




HanmeHoBanue JMCUUILINHbBI

«I"eonHpopmManOHHbIE CUCTEMBI U MX IPUMEHEHHUE

O0béM qucuminnbl, 3E/ak 4.

3/108

COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl

TeMmbl

MHTEpEecax pa3auyHbIX OTpacien
IPOMBIIIJICHHOCTH.

I'eonoprasbHbIe pelIeHNs Ha
ocHOBe ucnoyb3oBanus PKJ[ B
OTpaCJIEBOM YIPABICHUU

3HaueHue NPOCTPAHCTBEHHBIX IaHHBIX B OTPACIEBOM
yIpaBJICHUH.

PernonanbpHble reomopraibl B OTPAci€BOM  YIIPaBJICHUHU.
[IpuMepsl pernoHaIbHbBIX F€ONOPTAJIOB.

HaunmeHoBaHnue JMCUUILINHDBI

«O11eHKa pecypcoB, MOACUYET U MepecyueT 3aracoB
YIJIEBOIOPOJOBY

O0béM aucouminnbl, 3E/ak. 4.

3/108

COJAEPKAHUE JTUCIUIIJIMHBI

Paznennl

Tembl

Pazgen 1.
JIUCHHUIUIMHEL.
DKOHOMMYECKAS OIICHKAa
OCHOBHBIX PEruoHOB,
JOOBIBAIOIINX YTJIEBOAOPO/IBI

Llenn wu 3agaun

T'eomoro-

Tema 1.1. Ilpupoanbie pe3epByapbl M JIOBYLIKH, MOHATHE WU
KJ1accupuKauu. 3aliexku, KIacchl 3aJeKel U KiaaccupUKaus 1o
(ha30BOMY COCTOSIHUIO YTJIEBOJIOPOIOB.

Tema 1.2. TIpuponHBIid peKUM, THUIBI PEKUMOB B HEPTSIHBIX U
ra3oBbIX  3ajexax. MecropoxaeHus HedpTH M rasa,
KJIacCU(UKALIMOHHbBIE IIPU3HAKH, KJIaccu(puKanuu
MECTOPOXKJCHUN 0 BEMYMHE M3BJIEKAEMBIX 3alacoB HEPTU U
I€OJOTrMYECKHX 3aIllacoB ra3a U I10 CIOKHOCTH I'€OJIOTHYECKOro
CTpOEHHUS.

Tema 1.3. Ctpanst OIIEK. I'eonoro-skoHomuueckas OlLEHKa
PETHOHOB CTpaH, JOOBIBAIOIIUX yriaeBogoponabl: CeBepHOU U
HOxnoit Amepuxu (Kanama, bpasunus), Adpuka (Mapokko,
Eruner, Konro, M3pauns), ctpanst EBponsl (Opannus, Mranus),
Kuraii, ABcTpanus

Paznen 2. Knaccuduxanus
3aI1acoB U PeCypcoB HEPTH U Taza

Tema 2.1. Vcropus pa3Butus kiaccuukanuii 3anacoB HehTu
U raza. BpemenHas kiaccu@ukanus 3aacoB MECTOPOKACHUIM,
NEPCHEKTUBHBIX U MPOTHO3HBIX PECYpCOB HEPTH U TOPIOYUX
ra3oB, €€ CYIIHOCTb.

Tema 2.2. Knaccupukanuu 3amacoB HepTH U rasa,
HCIOJIb3YEMBIX B He(TAHOM MHUDpE, CpaBHEHHE
KJIacCU()MKALIMOHHBIX CUCTEM 3aIlacoB U PECYpCcOB HEPTH U Tra3a
Pa3IMYHbIX CTPaH.

Pazpnen 3. I'eonoropasBeouHbie
paboThl Ha HEPTAHBIX U Ta30BbIX
MECTOPOXKACHUSIX

Tewma 3.1. T'eosnoropasBe10UHBIHI MPOIIECC, €TO CYITHOCTD. JTaIbI
U CTaJIMM I'e0JIOropa3BeJOYHbIX PadOT. PernonanbHeli 3Tar, ero
cTaaud, OOBEKThl TMpoBeNeHUs paboT, TUIIOBOM KOMILIEKC
TIPOBE/ICHUS M PE3YJIbTAThI BBINOJIHEHHS padoT.

Tema 3.2. IToMCKOBO-OIICHOYHBIM ATaIl, €0 CTAIUH, OOBEKTHI
MpOBeJIeHUsT paboT, THUIOBON KOMIUIEKC TIPOBEACHHUS U
pe3yabTaThl BBIMIONHEHHUS paboT. Pa3BegouHblii srtam, ero
cTanus, OOBEKTHl TPOBEACHHS pPaldOT, TUMOBOW KOMILJIEKC
MIPOBEJICHUS M PE3YJIbTAThI BHIIIOJHEHUS Pa0oT.

Pa3nen 4. Kareropuu 3anacos u
pecypcoB, UX Ha3HAUYEHUE.

Tema 1. IlonsaTue o 3amacax u pecypcax. YCJIOBHsSI OTHECEHUS
3almacoB M PecypcoB K pa3lnyHbIM KaTeropusiM. Karteropuu
3allacoB U PECYPCOB IO TeOJOTMYECKOM M3YUYEHHOCTH, HX




HaunmenoBanue IMCUUILIMHBI

«O1eHKa pecypcoB, IOACUET U NEPECUET 3a11acoB
YIJIE€BOAOPOIOBY

O0béMm nucunmiuebl, 3E/ak. 4.

3/108

COJAEPKAHUE JTUCIUIIJIMHBI

Pa3genl

Tembl

Ha3Ha4YCHUC. prrIHBI 3arracoB He(l)TI/I n ra3a WU OCHOBHBIC
IIPUHIIMIIBI TIOACYCTA U YyUCTaA.

Tema 2. IlogcyeTHble IJIaHbl, UX CYIIHOCTh. B3anMOCBS3b
KaTeropuil 3amacoB M PECYpCOB C 3TalaMH U CTaIUSIMHU
reoJIOTOpa3BeIoYHbIX  paboT W pa3pabOTKH  3ajiexkei.
CymmapHsble pecypchl HeTH, Ta3a U KOHACHCATA.

Paznen 5. Iloxcuer 3amacoB
HepTH W CBOOOJHOTO Ta3a
00BEMHBIM METOJIOM.

Tema 1. OObeMHBIH MeTOX mMOAcCYEeTa 3amacoB He(TH, ero
cymHocTb. OOBEMHBIM METO/ IOJCcuYeTa 3aacoB CBOOOIHOIO
rasa, ero cynmHocTs. Croco0bl OIpeieIeHUs CPEIHUX 3HAaUeHUH
MOJICUETHBIX ~ [ApaMeTpoB  3aliexeH, reoMeTpHu3aus
MOJICYETHBIX IMAPAMETPOB IO pa3pe3y CKBAKMH U IUIOLIAIU
3ajexell, BUJIbl YCPEAHEHUS JAHHBIX, ONpEIEIICHUE CPEeIHHX
3HaYeHU’ K03 PULIHEHTOB IIOPUCTOCTH,
HeTEera30HACHIIICHHOCTH 5 3 PeKTHBHOI
He(Tera3oHachIEHHOMN TOJIIIMHBI.

OmnpezneneHue mnapaMeTpoB MNPOAYKTHBHBIX  ILIACTOB  I10
IUIACTOBBIM  IIEPECEUEHUsIM B  CKBaXMHaX. BelneneHue
KOJIJIEKTOPOB 10 Ka4eCTBEHHBIM IMPHU3HAKAM, KOJIMYECTBEHHBIM
KPUTEPUSIM U CTPYKTYpE IOPOBOTO IIPOCTPAHCTBA.

Onenka xapakrepa HacwlmieHHOcTH 1o aaHHbiM ['TH, kepna,
I'C, pe3ynabTaram uHCHBITaHUNH B Ipolecce OypeHHs U B
KojoHHe. OnpeneseHne NOpucToCT o AaHHbM KepHa u I'MC.

Ompenenenne KodIQPUITMEHTOB HEPTETa30HACHIIIIEHHOCTH 10
kepHy u ['YIC. Onpeznenenue NpoHUIIAEMOCTH 10 JAHHBIM KepHa,
I'MC u pesynabraram wucnbiTanuil. Omnpenenenue QU3MKO-
XMMHUYECKHX CBOMCTB M MapamMeTpoB HedTel, yriaeBoJOPOIHbBIX
ra30B, KOHJICHCATOB M TIACTOBBIX BOJI.

OcHoBHBIE dTaMnbl MojCcYeTa 3armacoB HeTH U CBOOOTHOTO Ta3a.
[Toacuer 3amacoB HeTH U CBOOOAHOTO ra3a Ha CTAIUU TTOUCKA U
OLICHKH, 1O  3aBepUICHHH  pPa3BEIOYHOrO  JTama, Ha
paspabaTeiBatomuxcst 3anexax. [logcder 3amacoB Hedhtn wu
cBOOOHOTO Ta3a B CI0KHOMOCTPOCHHBIX KOJJIEKTOPaX.

[Toncuer 3amacoB He(TH U CBOOOIHOTO ra3a B ra30HE(TAHBIX U
HedTera3zoBblx 3anexax. IlocTpoeHue reonorunyeckoi Mojenu
3alie)KH, KOppEeNslus pa3pe30oB CKBAXHUH U T€OMETpPU3ALIUS
3anexxeil HeTH U rasa.

Paznen 6. MeTton
MaTepuagpbHOro OanaHca mpu
mojacyeTe 3amacoB HedpTH U
ceobomnoro raza. [loacuer
3amacoB HE(TU CTATUCTUYECKUM
METOJIOM.

[Ipunnumer  MeToma  MarepuaiabHOTO — Oamanca.  Merox
MaTepuagbHOro ©OajaHca TMoOjcueTa 3amacoB HePTH TMpH
pasIUUYHBIX pexuMax paboTel 3amexu. [loacder 3amacoB
CcBOOOHOTO T'a3a METOI0OM Ta/ICHUS JTABICHHUS.

[TpunIumel craTucTyeckoro meroaa. CTaTUCTUYECKUA METOT
mojcueTra 3a11acoB HedTH, BUIEI CTAaTUCTUYECKUX
3aBUCHUMOCTE.

Pazgen 7. Metoasl mojacuera
IeOJIOTHYECKUX U H3BJIEKAEMBIX
3amacoB PaCTBOPEHHOTO B HEPTH

[Toxcuer 3amacoB raza, pacCTBOPEHHOT0 B HE()TH, TPU PA3IUIHBIX
pekumax paboThl 3ajeku. MeToibl oJicueTa reoJIOTHUECKUX U
U3BJICKAEMbIX 3alacoB KoHAeHcaTa. [loacyer reosoruyeckux




HaunmenoBanue IMCUUILIMHBI

«O1eHKa pecypcoB, IOACUET U NEPECUET 3a11acoB
YIJIE€BOAOPOIOBY

O0béMm nucunmiuebl, 3E/ak. 4.

3/108

COJAEPKAHUE JTUCIUIIJIMHBI

Paspnennl Tembl
rasa, KOHJIeHCAaTa, JTaHa, | 3alacoB 3TaHa, MpomnaHa, OyTaHOB, CEPOBOAOPOJA U JIPYTHX
npomnana, OyTaHOB M TOJE3HBIX | MOJE3HBIX KOMIIOHEHTOB.
KOMITOHEHTOB. Meronpl | OnpeneneHue W3BJICKAGMBIX 3amacoB H  Ko3(QuiuueHToB
OTIpeIeIeHUs U3BJIEKAEMBIX | M3BJICYCHUST HEPTH M KOHACHCATa HA PA3JIMYHBIX CTaaUAX
3armacoB  HeTH W ra3a Ha | U3yYEHHOCTH MECTOpOXIeHHH  (3amexeit). OOocCHOBaHHE
pa3IMYHbIX cragusax | kKo3(h(HUIMEHTOB U3BJICUCHUSI HEPTU B 3aBUCUMOCTH OT CTaIuit

HN3YUCHHOCTH 3aJIe)KeH.

U3yYCHHOCTH, PEKUMOB PAOOTHI U CIIOKHOCTU T€OJIOTHYECKOTO
CTPOEHHSI MECTOPOXKICHUH (3asexkeil).

Mertoapl pacuera HM3BJIEKAEMbIX 3allacoB U KOA(PQPHUIMEHTOB
W3BJICYCHUS HedTH, CYIIHOCTb CTaTHCTHUYECKHX,
OKCTPANONSAIMOHHBIX ¥ THAPOJUHAMHUYECKHX  METOIOB.
[Toncyer wu3BIEKAEMBIX 3alacoB Ha Pa3IMYHBIX  CTaIUsIX
n3y4eHHOCTH 3anexei. [lonsaTre o KoappunreHTe n3BIeUCHUS
rasa.

Pa3znen 8. IloBTopHbIi moacuer
(mepecuer) 3amacoB. OrleHka
MEPCIIEKTUBHBIX U TPOTHO3HBIX

PECYpPCOB.

[lepeBon 3anacoB B Oosiee BbicOKHEe KaTteropuu. OcoO0eHHOCTH
mepecyera 3amacoB He(TH, Ta3a M KOHJAEHCAaTa 3aJIekKei,
HaxOJSIIUXCS B pa3pabOTKe.

OreHKa NepCreKTUBHBIX PECYPCOB, ONPEICICHUE ITOICYETHBIX
apaMeTpoB.

OHGHKa IMPOTHO3HBIX PECYPCOB, IMPUHIIUIIBI Ka4eCTBEHHOM H
KOJHUYCCTBCHHOM OIICHKH NCPCIICKTUB He(i)Tel“aSOHOCHOCTI/I.
PaznenbpHoe IIPOTrHO3UPOBAHHUC He(bTeHOCHOCTI/I u
Ta30HOCHOCTH.

HaunmeHnoBanue JMCUUILINHBI

«O0ecnieyeHne NpoU3BOJICTBA TOBAPHON MPOAYKIIMH
HedTerazonepepaboTKN»

O0bém qucuunannbl, 3E/ak 4.

7/252

COJAEPKAHUE JTUCIUITJIMHBI

Paznennl

Tembl

Paznen 1. Knaccuduxkarus,
XapaKTEPUCTUKU TETIIIOBBIX
JIBUTATEJIEN U TOILINB

Tema 1.1. Knaccudukanus TemIoBbIX JABUraTesIeH.

Tema 1.2. Knaccugukalius TOIIUB.

Tema 1.3. OcHOBHbIE (PUZNKO-XMMHUYECKHE U SKCILITyaTalluOHHbIE
CBOMCTBA TOIUIMB.

Paznen 2. CoctaB u TpeboBaHuUs K
KayeCTBY COBPEMEHHBIX TOILIIUB

Tema 2.1. ABTOMOOMIBHBIE U aBUAIIMOHHBIE OCH3UHEL.

Tema 2.2 PeakTUBHBIE TOILJIUBA.

Tema 2.3 JIu3enbHble TOIIMBA.

Tema 2.4 OcraToyHbBIE U CMECEBBIE TOILIMBA.

Tema 2.5 AJnbpTepHAaTHBHBIE TOIUIMBA [JJIsi  JIBUTATENEH

BHYTPCHHCTO CrOpaHus.

Paznen 3. Knaccudukanus u
MEXaHU3M JIEHCTBHS TPHCATOK K
TOIJINBaM

Tema 3.1. [lpunuuns! nogdopa Npucagok U 1006aBOK K TOIIMBAM.

Tema 3.2. Ilpucaaku B 00beMe TOILIHUB.

Tewma 3.3. IloBepXHOCTHBIE SBJICHUS B TOIUIMBAX C MPHCATKAMH.

Tema 3.4. TlakeTbl NpHCagOK K TOIUTMBAM.

Tema 3.5. Ilpucamkm m pno0aBku K O€H3MHAM, PEAKTHUBHBIM,
JIU3EIIbHBIM, CMECEBEIM H OCTATOYHBIM TOILIHBAM.




HanmeHoBanue JMCUUILINHbBI

«MHdopMaIOHHBIE TEXHOIOTUU B HE(PTEra30BOM KOMILIEKCE)

O0béM qucuminnbl, 3E/ak 4.

3/108

COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl TeMmbl
WNudopmanus u [Mudopmanus u nadopmanmonssie pecypebl. MHpopmannonnsle
UH(OPMAIMOHHBIE TEXHOJIOTUM M WH(POpPMALMOHHBIE CUCTEMBI He(TErazoBoro
TEXHOJIOTUHI KOMILJICKCA
OOmas xapakTepucTuKa Knaccudukammst  mporpammuoro  oGecrieueHus.  basosoe
IPOTPaMMHOTO 0OecTieueHHs nporpamMMmHoe  obOecrnieuenue. llpuknamHoe  mporpamMMmHOe

UH(OPMALIMOHHBIX TEXHOJIOT U

o0ecrieyeHre W TCHICHIUU ero pa3BUTHs. CrenraaIn3upoBaHHOE
MporpaMMHOe 00ecreyeHue

KommnbrorepHsie cetu

JlokanbpHBIE KOMIBIOTEPHBIE CETH. | 100aIbHBIE KOMIIBIOTEPHBIE
ceTd. ABTOMaTU3MPOBAHHOE paboyee MeCTo

HanmeHnoBaHMe IMCUUILIMHbI

«CoBpeMeHHOE pa3BUTHE JOOBIYM HETPATUIIMOHHBIX PECYPCOB
YIJIEBOAOPOJAOB B MUPEN

0O0béM qucnumnnbl, 3E/ak. 4.

4/144

COAEPKAHUE JMCIMIIJIMHBI

Pasznennl

Tembl

Paznen 1. Bunel yrieBoiopogHoro
CBIPbSl U UX UCTOYHHUKOB

Tema 1.1. Os3HakomiileHHE C TIOHSITHEM «HETPAJULUOHHbIE
pecypchl YIIeBOIOPOIOBY, KIaCCH(PUKAMOHHBIE OIXOIBI.

Tema 1.2. Dtanbl u3y4yeHHs HETPAAMLMOHHBIX HCTOYHUKOB
ra3oBoro M He(QTAHOIO ChIPbsS, pPa3BUTHE CIpoca Ha
HETPaJULIUOHHBIE PECYPCHI YIIIEBOIOPOIOB.

Tema 1.3. Onenka pecypcoB HETPAAUIIMOHHBIX YTIEBOJOPOJIOB B
Poccuu u mupe. DKOHOMHUYECKOE CTUMYJIMPOBAHUE pa3pabOTKu
JAHHBIX MECTOPOXKICHUH.

Paznen 2. Herpanunronssie
ra3oBbIe PECYPChI

Tema 2.1. I"'a30Bble ruapaThl.

Tema 2.2. MeTaH yroJIbHbIX IIJIACTOB.

Tema 2.3. CaanieBnlii ra3

Tewma 2.4. I'a3 MIOTHBIX KOJUIEKTOPOB U BOJOPACTBOPEHHBIM Tra3.

Paznen 3. HerpanuuuoHnHsie
He(TSHBIE PECYPCHI

Tema 3.1. HeTb HU3KONPOHHUIIAEMBIX KOJJIEKTOPOB.

Tema 3.2. Tspxenble U cCBEpXTsiKelble HETH.

Tema 3.3. Ilpupoanbie OUTYMBbI, HEPTAHBIE IECKH.

Tewma 3.4. Cuntetnueckas He)Th M3 KEPOTE€HCOIEPKALTUX MTOPO/I.

HaunmeHnoBaHue JMCUUILIMHbI

«Merto/1bl MHTEHCU(UKAIUY JOOBIYU HEPTH»

O0bém qucnunannbl, 3E/ak. 4.

5/180

COJAEPKAHUE JTUCIUITJIMHBI

Paznennl

Tembl

VYnpasieHne NpoayKTUBHOCTBIO
CKBa)KHH.

lenn ympaBieHUs TPOTYKTUBHOCTBIO U TPUEMHUCTOCTHIO
CKBa’XHUH.

CrocoObl  WHTEHCH(PHUKAITUU
HAr"ueTaTrCJIbHBIX CKBAKHUH.
OTnuuue MeTONOB yBelNWuUeHUs HedTeoTnaud OT CIOCOOOB
YIIPAaBIECHUA IPONYKTUBHOCTHIO CKBAXKUH

paboTel  AOOBIBAIOIIUX U

[Ipoueccsl, mpoTekaroye B
pu3ab0IHOM 30HE TUIacTa.

[IpyunHBl CHMXKEHUS TNPOAYKTUBHOCTM M IHPUEMHCTOCTH
CKBa)KHH.

[Tponeccrl, mpoucxomsmue B II3I1 B mporecce pa3zpaboTku
MECTOPOXKICHHS




HanmeHoBanue JMCUUILINHbBI

«Metonpl nHTeHCU(DHUKAIIH T0OBIYU HEDTHY

O0béM qucuminnbl, 3E/ak 4.

5/180

COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl

TeMmbl

Kucnorapie 00pabOTKH CKBaXKHH.

Buibl KUCIIOTHBIX 00pa0bOTOK, MX JOCTOMHCTBA U HEIOCTATKH,
00J1acTh MPUMEHEHUSI.

ONBITHO-IPOMBINIVICHHOE BHEAPEHUE U OLCHKA 3((HEKTUBHOCTH
KHCJIOTHBIX 00pa0OTOK.

I'mapaBnuueckuii pa3pbiB I1acTa

Byl rupaBIudeckoro pa3phiBa miacTa, ux JOCTOUHCTBA U
HEJIOCTAaTKH, 00JIACTh TPUMCHEHHS.

ONBITHO-TIPOMBINIUICHHOE BHEAPEHUE W OIeHKa 3((HEKTUBHOCTH
KHCJIOTHBIX 00pa0OTOK.

Jpyrue TeXHOJIOTUH YBETHUEHUS
MPOJIYKTUBHOCTH U MIPUEMHUCTOCTH
CKBaKUH

I'opu3oHTaNbHBIE CKBAKUHBI KAK METOJ] YBEJIUYCHHUS
IIPOJLYKTUBHOCTH U IIPUEMUCTOCTH CKBAKHH.
BonHoBoe Bo3A€cHCTBHE HA TUIACT.

TenoBble METOIbI MHTEHCHU(HUKAIMK JOOBIYM HePTH

MeTo/b! ITOBBIIEHUS
HeTeOTIauH

[Tpunmunel  00pa3oBaHUA OCTATOYHON He(PTEHACHIIIEHHOCTH.
Krnaccudukanus meronoB yBenmdeHus Hedreornaun. OMBITHO-
IIPOMBIIIJICHHOE BHEAPEHUE.

HanmeHnoBaHMe IMCUUILIMHbI

«OCHOBBI CTPOUTENBCTBA U HKCILTyaTallM1 TPYOOIIPOBOJHOIO
TpPaHCIIOPTa»

O0béM qucoumnnbl, 3E/ak. 4.

5/180

COAEPKAHUE JMCIUIIJIMHBI

Pasznennl Tembl
Paznen 1. KoncrpykTuBHBIE Tema 1.1. TpeOoBanus 1O TPOU3BOACTBY U INpPUEMKE
TpeOOBaHUS K MarucTpajbHbIM CTPOUTENIBHO-MOHT@XHBIX ~pabOT MpU  CTPOUTEIbCTBE U
TpyOOIpoBOIaM PEKOHCTPYKIIUHU JIMHEWHOMN 4acTu MAarucTpaJIbHBIX
TpyOOIpOBOJIOB

Tema 1.2. HanpsieHHOE COCTOSIHUE, IPOYHOCTh, YCTOWYUBOCTD U
nepeMelieHe M0I3eMHBIX TPYOOIIPOBOJIOB

Paznen 2. Texnonorus Tema 2.1. TexHomoruM CTPOUTENBCTBA MaruCTPAJIbHBIX

CTPOUTENBCTBA MArUCTPATBHBIX TPyOOIPOBOJIOB B HOPMAJIbHBIX YCIOBHSIX

TpyOOIPOBOIOB Tema  2.2. OcCOOEHHOCTH  TEXHOJOTHH  CTPOMUTEIHCTBA
MaruCTPaJbHBIX TPYOOIIPOBOIOB B CJIOKHBIX YCIOBHAX

Pasznen 3. Coopyxenue nepexonos | Tema  3.1. OCOOEHHOCTH ~ COOpYXKEHHMsI  Tepexo/ioB

U 3alIUTa OT KOPPO3UHU MarucTpalbHbIX TpPyOONpPOBOJOB 4Yepe3 €CTECTBEHHbIE W

MarucTpanbHbIX TPyOOIPOBOIOB

HCKYCCTBCHHBIC ITPCIIATCTBUA

Tema 3.2. 3amuTa METaJUIMYECKUX TPYOONPOBOJIOB OT KOPPO3IUU

HanmeHnoBanue JMCUUILINHBI

«CoBpeMeHHOE 000py0BaHUE I NepepadoTKu HeTH U raza u
YIPAaBJIEHUE KAYECTBOM IPOU3BOJMMON NPOAYKIIMHY

O0bém qucnuniannbl, 3E/ak 4.

5/180

COJAEPKAHUME JTUCIUIIJIMHBI

Pa3nenl Tembl
Paznen 1 OcHoBHas Tema 1.1 Pextu¢ukanyonnsle  KOJOHHBL. ~ KOHTakTHBIE
anmnapaTrypa yCTaHOBOK ycTpoiicTBa K0I0HH. OCHOBHBIE TEXHOJIOTUYECKUE y3JIbl KOJIOHH.
NEPBUYHOMN NEepEeroHKU HepTH Crioco6b1 CHWKECHHUS TEMIIEPATYPbI KHUIICHHUS
BBICOKOMOJIEKYJISIpHBIX ~ Gpakuuil HedTu. CxeMbl co3qaHUs
BaKyyMa
Tema 1.2 TpyOuaTble neuu.




HaunmenoBanue IMCUUILIMHBI

«CoBpemeHHOe 000pyI0BaHuE IS TepepaboTK HeTH U Taza U
yIpaBJIeHNE KaYeCTBOM IPOU3BOAUMON MPOTYKIMN»

O0béMm nucunmiuebl, 3E/ak. 4.

5/180

COJAEPKAHUE JTUCIUIIJIMHBI

Paznennt Tembl
Tema 1.3 TennooOMeHHBIC anmaparsbl.
Tema 1.4 Hacocsl.
Paznen 2 YcraHoBKH Tema 2.1 Atmocdepubie TpyOuatbie ycraHoBku (AT) mo
aTMoc(hepHO-BaKyyMHOU MEPETOHKE HEPTH.
MepPEroHKN HEPTH Tema 2.2 BakyyMHble yCTaHOBKM MO MEPErOHKE Ma3yTa
(BT).
Tema 2.3 KomOuHMpoBaHHass  ycTaHOBKa  aTrMoc(epHo-

BakyyMHo# nieperonku neptu (ABT).

Tema 2.4 YCTaHOBKM BTOPUYHON TIEPETOHKH OCH3MHA H
JU3ETIbHBIX (PPaKIUM.
Tema 2.5 Meps! 60pb0bI ¢ KOppo3uelt Ha yctaHoBKax ABT.
Tema 2.6 OCHOBBI JKCIUTyaTallid YCTAHOBOK II€PBUYHOMN
MIEPETOHKHU.

Paznen 3 OcHoBHas Tema 3.1 [IpombleHHBIE TEPMHUYECKHE IPOLIECCHI

amnmnaparypa yCTaHOBOK
BTOPUYHOM NIEPEroHKH He()TH

nepepadoTKU HEPTEra30BOTo ChIPhSI.

Tema 3.2 [IpombllIZIEHHBIE YCTAaHOBKM ~KaTAIMTHYECKOTO
KPEKUHIa, KaTaJIUTUYECKOTO pUPOPMHUHTa, H30MEPU3ALIIH.

Tema 3.3 [IpombllIIeHHBIE ~ YCTAaHOBKU  T'MAPOOYHMCTKH
JUCTUIIATOB, THAPOKPEKHUHIA JETKOT0 U IITy0OoKOoro.

HaunmeHoBanue JMCUUILINHDBI

«TexHomoruu pa3pa60T1<H MCPCIICKTUBHBIX 3aIl1aCOB
YIJIEBOOOPOJ0B»

O0bém qucnuniannbl, 3E/ak 4.

5/180

COJAEPKAHUE JTUCIUITJIMHBI

Paznennl

Tembl

Oc0XXHEHHBIE YCIOBHUS
pa3paboTKu HePTIHBIX
MECTOPOXKACHUM.

[ToHsATHE OCNIOKHEHHBIX YyCi0BUM pa3zpaboTku. Kmaccudukarus
OCJIO’)KHEHHBIX yclOBUH. OCHOBHBIE MPHUHLIMIIBI Pa3pabOTKU
HEPTSIHBIX MECTOPOXKICHUH.

Oc0XHEHHbIE YCIIOBUS
MIPUPOTHOTO XapaKTepa.

OCJ'IO)KHCHI/HI, CBA3aHHBIC C I'COJIOTHYCCKUM CTPOCHUCM 00BEKTOB.
OCJ'IO)KHeHI/IH, CBA3aHHBIC C (1)I/I3I/IKO—XI/IMI/ILIGCKI/IMI/I CBOMCTBaAMM
MPpOAYKIHH. OCJ'IO)KHCHI/IH, CBsI3aHHBIC C KJIInMarto-
FeOl"pa(i)I/IquKI/IMI/I 0COOEHHOCTSIMH MCCTOPO)KI[eHHP’I.

Mertoasl pa3paboTKu HEDTSHBIX U
ra30BbIX MECTOPOKIEHUN B

MeTtoapl pazpaOOTKu HU3KOIPOHUIAEMBIX HEPTSHBIX U Ta30BBIX

MECTOPOKICHHH. MeTtoapl pa3paboTKu HEPTIHBIX
OCJIO’)KHEHHBIX YCIIOBHSIX . .

MECTOPOKIEHHM ¢ BHICOKON BA3KOCTHIO.
IPUPOJIHOTO XapaKTepa

TexHoreHHble MOCJIEACTBUS, XapaKTepHbIe JUISt

OcC0KHEHHBIE YCIIOBUS
TEXHOT'€HHOI'O XapakTepa.

pa3pabaTbIiBaeMbIX HEPTIHBIX MECTOPOKIACHUH.

VYXyZlieHrue 3HepreTH4eckoro CoOCTOsIHUS 00beKTa pa3paboTKH.
OCHOBHBIE IPUYMHBI.

N3meHeHre 00BOAHEHHOCTH MPOTYKIIUH J10-ObIBAIOIINX CKBAKUH
3a cUeT cucTeMbl pa3paboTki. OCHOBHBIE IPUYMHBI.

Mertoast pa3paboTKu HEDTSHBIX U
ra30BbIX MECTOPOXKIEHUN B
OCJIOKHEHHBIX YCIIOBHIX
TEXHOT€HHOI'0 XapakTepa

Mertoapl pa3paboTki HE(TAHBIX MECTOPOXKACHUN Ha MO3THEH
cTaauu Jo0bIYU. MeToibl MOBBIIEHNS He()TEeOTIauH.




HaunmenoBanue IMCUUILIMHBI

«TexHonornu pazpabOTKU NEPCHEKTUBHBIX 3a11aCOB
YIJIE€BOAOPOIOBY

O0béMm nucunmiuebl, 3E/ak. 4.

5/180

COJAEPKAHUE JTUCIUIIJIMHBI

Paznennl

Tembl

BiusiHue OCIOXKHSFOLIHMX
(axTOpPOB Ha MPOJYKTUBHOCTh
CKBaXHH H BBIPA0OTKY IIACTOB

Bnusiaue  ocnoxHsromux — (GakTopoB Ha  MPO-IyKTHBHOCTH
CKBaXXHMH U TEKYIIHE MOKa3aTean pa3padoTku. Merosl 60pbhObI ¢
MOCJICICTBUSIMH BJIMSTHUSI OCJIOXHSIOIIUX (PAaKTOPOB B MPOIIECCEe
pa3paboTku  MecTtopoxaeHui. OIEeHKa CTEeNeHHW BIUSHUS
OCJIOXKHSIFOIIUX (AaKTOPOB Ha TMPOIECC BBHIPAOOTKH 3aItacosB.
BnusiHue ocnoXHSAOMMX (aKTOPOB HA KOHEYHBIH KOAPPHUIIMEHT
m3pneueHuss Heptu (KMH) w  BO3MOXKHBIE cpeicTBa €ro
YBEJIUYCHUSI.

HanmeHnoBaHMe JMCUUILIMHbI

«OKOHOMHKA U YHPaBJICHUC He(i)TeI“aBOBI)IM ITPOU3BOJACTBOM»

0O0béM qucnumiannbl, 3E/ak 4.

3/108

COAEPKAHUE JMCIUIIJIMHBI

Paznennl

Tembl

OO61ue cBeneHus 0o
YKOHOMHUYECKOM aCIIEKTe MPOEKTa
pa3pabOTKu HEPTIHOTO
MECTOPOKICHHS

Pacuer mokasareneii UCHONB30BaHUSI OCHOBHBIX  (DOHJIOB
npeanpusThii HedTsaHOW M TazoBoil mpombinuieHHocTH (HI'TI):
COCTOSIHMSI M JBUXKEHHUS, HKCTEHCHUBHOIO, HHTEHCUBHOIO H
MHTETPAJIbHOTO  HMCHOJIb30BaHUS, O0000IIa0mue IOKa3aTelu.
dakTopHBIA aHaU3 GoHI00THAaun. Pa3paboTka npeaiokeHui u
PEKOMEH AU 1O MOBBIIECHUIO 3((HEKTUBHOCTH MCIIOIH30BAHUS
0oCHOBHBIX (hoH0B npennpustuid HI'TI

MeTo1bl OLIEHKHU CPEACTB,
UCIIOJIb3YEMBIX IIPH pa3paboTKe
HE(PTAHOTO MECTOPOKICHUS

Pacuer mokasareneil MCIOJIB30BaHUS MAaTE€pUAIBHBIX PECYpPCOB
npeanpustuii HI'TI. Ananu3 npubbsuin Ha py0Jsib MaTepHaIbHbBIX
3arpar. Pa3paboTka mnpemioKeHWid ¢ PEKOMEHAAMH TI0
HOBBIIIEHUIO Y(PPEKTUBHOCTH HCIOIb30BAHUSA MaTepHaIbHBIX
pecypcoB npeanpusatuii HI'TI

DKOHOMUYECKHE MMapaMeTphbI
pa3pabOTKU MECTOPOKICHUMN

[Tponiecc hopMupoBaHUsl CTOMMOCTH NMPOIYKTA U €€ BhIpAaXKEHHUE.
KanuraneHsle W oOnepanMoHHBIE 3aTpaTbl. BHyTpeHHHE U
BHEIIHUE (DAKTOpPbI, OKAa3bIBAIOIIME BIMSHUE HA CTOMMOCTb
IPOYKIIMH

Hanoroo6nosxxenue HepTIHOTO
Ou3Heca

3HaueHUe U CHCTeMa HaIorooOjokeHus. BrnusHue cuctembl
HAJI0roo0J0KeHUsT Ha 3(PGEKTUBHOCTh MPOU3BOACTBA M €r0
pazsutue.  CTuMynupoBaHue  He(TSHOTO  MPOU3BOJCTBA
MIOCPE/ICTBAM W3MEHEHHSI HAJIOTO00JIOKEHHS

HanmenoBaHue IMCUUILIMHDI

«YmpaBieHue NpoeKTaMu B He()Tera3oBon OTpaciin»

O0bém qucnuniannel, 3E/ak.u.

3/108

COAEPKAHUE JMCIUITJIMHBI

Pasznennl

Tembl

TexHo0rnM NPOEKTUPOBAHMSI U
MOJICTUPOBAHUS 0OBEKTOB
UCCIIeIOBaHUN B 00JIaCTH
He(Tera3oBoro jena

Metononoruss NpPOEKTUPOBAaHUSA, 3HAKOMCTBO C OCHOBHBIMHU
MPOEKTHBIMU JIOKyMEHTaMH B He(dTerasoBod oTpacid U
IIPOrPaMMHBIMM CPEJICTBaMU Ul UX peanu3auuu. Ilogxoas! k
MIPOEKTUPOBAHUIO u 000CHOBaHUIO TEXHUYECKHUX,
TEXHOJOTMYECKUX M JPYrHMX IIOKa3zaTeleH, XapaKTepU3yHOIIHUX
TEXHOJOTMYECKHE MPOIECChl, OOBEKThl, CHUCTEMBI, IPOEKTHI,
HedTerazoBble OpraHu3aluu




HanmeHoBanue JMCUUILINHbBI

«YmpasieHue IpoeKTaMy B HepTera3oBoil oTpaciny

O0béM qucnumiannel, 3E/ak 4.

3/108

COJAEPKAHUE JMCIUIIJIMHBI

Pa3pennl

TeMmbl

[IporpammHEBIe cpencTBa,
MIPUMEHSIEMbIE MTPU
MIPOEKTUPOBAHUU U
CONPOBOXKAAIOIINE )KU3HEHHBIIN
LHKJI MECTOPOXKICHUHI

MaremaTHueCcKie U KOMIIBIOTEPHBIC MOJICIIH TIPOLIECCOB, SBICHHIMA
1 00BEKTOB, OTHOCALINXCS K podeccrnoHanbHO chepe. MeTo bl
aHaju3a nHopMaluu 1Mo o0beKTaM padoTHI.

OnTumu3zanus IpoeKTUPOBAHUS
00BEKTOB HEPTEra30BOTO
KOMILJIEKCa

Cb6op, oOpaboTka, aHajguM3 ¥ CHUCTEMaTH3alUs HAay4YHO-
TEXHUYECKON MH(pOpMAIH 1O TeMe uccieaoBanus. [loaxonsr k
COBEPILICHCTBOBAHUIO METOJIOJIOTUU TPOCKTUPOBAHMs Ha 0ase
COBPEMEHHBIX JOCTHKEHU I UH(POPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA.

HaunmeHoBanue JMCUUILINHBI

«Economics and management of oil and gas production /
DKOHOMHKA U yIpaBJeHHE HeTEera3oBbIM IMPOU3BOJACTBOM

0O0béM qucnumnnbl, 3E/ak. 4.

3/108

COJAEPKAHUE JTUCIUIIJIMHBI

Paznennl

Tembl

OO61ue cBeneHus 0o
YKOHOMHUYECKOM aCIIEKTe MPOEKTa
pa3paboTKu HEPTIHOTO
MECTOPOKICHHUS

Pacuer nmokasareneii UCHONB30BaHUS OCHOBHBIX  (DOHJOB
npeanpusTiii HedTsaHOW M TazoBoil mpombinuieHHocTH (HI'TI):
COCTOSIHMSI M JBHUXKEHHUS, HKCTEHCHUBHOIO, HHTEHCUBHOIO H
MHTETPAIBHOTO HCIOJB30BAaHUSA, O0000MIAIOIMINE ITOKA3aTelu.
dakTopHBIA aHaU3 GoHI00THAaun. Pa3paboTka npeaiokeHui u
PEKOMEHIAIUNA 1O MOBBIIECHUIO 3((HEKTUBHOCTH MCIIOJIH30BAHUS
0oCHOBHBIX (hoH0B npennpustuid HI'TI

MeTo1bl OLIEHKHU CPEACTB,
UCIIONIb3YEMBIX IIPH pa3paboTKe
HE(TAHOTO MECTOPOKICHUS

Pacuer mokasaTeneil MCHOJIB30BaHUS MATEpUAIBHBIX PECYpPCOB
npeanpustuii HI'TI. Ananu3 npubsuin Ha pyOsib MaTepHaIbHBIX
3arpar. Pa3paboTka mnpemioKeHUid ¢ PEKOMEHAAMH TI0
MOBBIIIEHUIO Y(PQPEKTUBHOCTH HCIHOJIB30BAHUSA MaTepHaIbHBIX
pecypcoB npeanpusatuii HI'TI

DKOHOMHUYECKHE MapaMeTphl
pa3pabOTKU MECTOPOKIACHUMN

[Tponecc popMupoBaHusl CTOMMOCTH MPOIYKTA U €€ BhIpaXKEHHUE.
KanuraneHele W oOnepalMoOHHBIE 3aTpaTtbl. BHyTpeHHHE U
BHEIIHUE (DAKTOpPbI, OKAa3bIBAIOIIME BIMSHUE HA CTOMMOCTb
IPOAYKIIMH

Hanoroo6nosxxenue HepTIHOTO
Ou3Heca

3HaueHUe U CHCTeMa HalorooOjokeHus. BnusHue cucteMbl
HAJ0roo0J0KeHUsT Ha 3(PGEKTUBHOCTh MPOU3BOACTBA MU €r0
pazsutue.  CTuMynupoBaHue  He(TSHOTO  MPOU3BOJCTBA
MIOCPEJICTBAM W3MEHEHHSI HAJIOTO00JIOKEHHS

HaunmMmenoBanue AUCHUITIIMHBI

«Project management in the oil and gas industry / Ynpasnenue
MPOEKTaMHU B HE(hTEra30BOW OTPaACIIN»

O0bém nucnuniannbl, 3E/ak. 4.

3/108

COJAEPKAHUME JTUCIUITJIMHBI

Pasznennl

Tembl

TexHoI0rnM NPOEKTUPOBAHMSL U
MOJICTUPOBAHUS 0OBEKTOB
UCCIIeIOBaHU B 00JIaCTH
He(Tera3oBoro jena

Merononorus MNpPOEKTUPOBAHUS, 3HAKOMCTBO C OCHOBHBIMH
INPOCKTHBIMU  JJOKYMEHTaMH B He(TEra3oBod OTpaciu H
IIPOrPaMMHBIMHU CPEACTBaMM Uil UX peanu3anuu. [logxonsl k
IIPOEKTUPOBAHUIO u 000CHOBAHHUIO TEXHUYECKUX,
TEXHOJIOTMYECKUX M JIPYTHUX TOKa3aTesled, XapaKTepHU3YKOUIMX




HaunmenoBanue IMCUUILIMHBI

«Project management in the oil and gas industry / Ynpasnenue
IpoeKTaMH B HepTerazoBoii oTpacim»

O0béMm nucunmiuebl, 3E/ak. 4.

3/108

COJAEPKAHUE JTUCIUIIJIMHBI

Pa3genl

Tembl

TEXHOJIOTHYECKHE TPOLECChl, OOBEKTBHI,
HedTerazoBble OpraHu3aluu

CUCTEMBI, IIPOCKTHI,

[IporpammusbIe cpencTna,
HNPUMEHSIEMBIE IIPU
MPOEKTUPOBAHUU U
CONIPOBOXKAAIOIINE KU3HEHHBIN
LUKJI MECTOPOKICHUI

MareMaTHuecKkue u KOMIIBXOTCPHBIC MOJCJIN ITPOLICCCOB, SIBJICHUU
1 00BEKTOB, OTHOCAIIMXCS K TpodeccnoHanbHOU chepe. MeTo bl
aHaym3a uHpopMauu 1Mo 00beKTaM padboTHI.

OnTumu3anus IpoeKTUPOBAHUS
00BEKTOB HEPTEra30BOTO
KOMILIEKCa

Cb6op, oOpaboTka, aHajguM3 ¥ CHUCTEMaTH3alUs HAy4YHO-
TEXHUYECKON MH(pOpMAIH 1O TeMe uccieaoBanus. [loaxonsl k
COBEPILICHCTBOBAHUIO METOJIOJIOTUU TPOCKTUPOBAHMs Ha 0ase
COBPEMEHHBIX JOCTHKEHU I WH(POPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

HanmeHnoBaHMe QM CUUILIMHbI

«/HHOBaIIMOHHBIE TEXHOJIOTUH Pa3padOTKU MECTOPOKICHUIN
YIJIE€BOAOPOIOBY

0O0béM qucnumnnbl, 3E/ak. 4.

4/144

COAEPKAHUE JMCIUIIJIMHBI

Pasznennl

Tembl

OO1ume cBeneHusa 0
UHTEJUICKTYaJIbHBIX CKBAKHHAX

ITousTue HHTGJIJIGKTyaJIBHOfI CKBa)KUHBI. OCHOBHBIC 3JIEMEHTHI U
IIPUHIMIT pa6OTbI I/IHTCJIJICKTyaHLHOﬁ CKBa’XHHBI. HpI/IMepBI
HWHTCJUICKTYAJIM3allu CKBAXKWH JJIA IIO6I)I‘~II/I HC(l)TI/I.

Cucremsbl CpCaACTB
HHTGJ’IHGKTyﬂJ’IBHOﬁ ABTOMAaTHKU B
TCXHOJIOTUYCCKUX OIICpanugx I1o

TexHHnUyeCcKue pelIeHNs UHTEJUIEKTYaJIbHOW CUCTEMBI YIIPABICHUS
JUISL MEXaHU3UPOBAHHOW JTOObIYM HEPTHU. YCTPOWCTBA KOHTPOJIS
nputoka. MHTeekTyanpHas cuUCTeMa YIpaBlIeHHs JOObIYen

no0bIue HeTH U rasa. CKBaKHUHBI Manara (Schlumberger). Cucrema
UHTEJUIeKTyanbHoro  3akaHuuBaHus ~ WellWatcher  FLUX
(Schlumberger).

[Tpumeps! BHEAPEHUS WHTemiekTyanpHble  pa3padOTKM M HMX  BHEApPEHHE Ha

MHTEJUIEKTYyalIbHBIX TEXHOJOTHI  |MecTopokaeHusix Poccun. 3apyOeKHBIH ONBIT  BHEIPEHUS
UHTEJUIEK-TyalbHbIX  pa3paborok. IlepcnekTuBbl  pa3BUTHS

BBICOKOTCXHOJIOTMYHBIX «YMHBIX» MCCTOpO)KI[eHI/Iﬁ B Poccun u
3apy0exKOoM.

HaunmeHnoBanue JMCUUILINHBI

«MHHOBaITMOHHBIE TEXHOJIOTHU TPAHCIIOPTUPOBKU U XPAHCHUA

YTIIEBOJIOPOIOBY
O0bém qucnuniannel, 3E/ak.u. 4/144
COJEPKAHHUE JUCIHUIIJINHBI
Pa3znennl TeMbl
I'opHO-Teonoruueckue u MecTopoxaeHHusT KaMEHHOUW COJIH, TPUTOHBIC JIJISI COOPYKEHHS
TEXHHYECKUE YCIOBHS MTOI3EMHBIX pe3epByapoB. Bo3MmoxHOCTE XpaHEHUs
COOPYKEHHS TTOJ3EMHBIX VTIEBOIOPOAOB B MOA3EMHBIX pe3epByapax. Y Tuim3saius, copoc
ra3oHeTeXpaHIITUII] W XpaHCHHE paccoia, I0JIy9aeMoro TIpH CTPOHUTEILCTBE
MOJ3EMHBIX  pE3epByapoB B KaMEHHOW coiu. XpaHEHUe
TEXHOJOTHYECKOT0  3amaca  paccojia JUIA  JKCIUTyaTaluu

MMOA3CMHELIX PC3CPBYAPOB B KaMEHHOM COJIU




HaunmenoBanue IMCUUILIMHBI

«/IHHOBALIMOHHBIE TEXHOJIOTMHU TPAHCIIOPTUPOBKHU U XPAHEHUs
YIJIEBOJOPOIOB

O0béMm nucunmiuebl, 3E/ak. 4.

4/144

COJAEPKAHUE JTUCIUIIJIMHBI

Paznennl Tembl
[IpoexkTupoBaHu€e U YCTPOHUCTBO Krnaccudukanmst MOA3EMHBIX XPAaHWIUIN H  YCJIOBHS — HX
MOA3EMHBIX XPaHUJIUIL NpUMEHEHUs. TEXHOJOTMYECKOM  KOMIUIEKC  JKCIUTyaTaluu

YIJI€eBOAOpOaA0B B KaMEHHOM COJIH

MMOA3CMHLIX XpaHUJIWII B KaMEHHOM coyii. PacueT MUHMMAaIBLHOTO
MNPOTUBOAABJIICHHUA W MAKCUMAJIBHOTO IIPOJICTA BBIpa6OTKI/I-
€MKOCTH B KAMECHHOM COJIH

TexHOMorUst CTPOUTENHCTBA
MO/I3€MHBIX BBIPAOOTOK EMKOCTEH
B KAMEHHOU COJIN

Texnomornueckue CXEMBI
pe3epByapoB B KAMEHHOU COJIH

CTPOUTCIILCTBA IIOA3CMHBIX

OCHOBHBIE TOKA3aTEN
MOA3EMHBIX XPaHWJIHIIL B
KaMEHHOHU COJIU

[Tonzemusle xpanwinnia B Poccun u crpanax CHI'. [loazemusie
XpaHWJIMILA YIJIEBOAOPOAOB B 3apyOexHBIX cTpaHax. HoBble
HallpaBJIeHUs IOA3EMHOIO XPaHEHHUsI ChIPbSl B TOPHBIX ITOPOJIAX

HaunmeHnoBanue JMCUUILINHBI

«HHOBAIMOHHBIE TEXHOJOTHHU nepepa60TKH YIJICBOOOPO OB

0O0béM qucnuminnbl, 3E/ak. 4.

4/144

COAEPKAHUE JMCIUIIJIMHBI

Pasznennl

Tembl

CoCTOsSIHHE Y TCHICHITUU Pa3BUTHS
MUPOBOM
HedTenepepadaThIBAIOIICH 1
HEPTEXUMHUECKOU
POMBIIIJICHHOCTH

HCpCHeKTI/IBH IMPpOU3BOZACTBA u

IPOAYKTOB HedTernepepaboTKu

IIPUMCHCHUA TOBAPHBIX

TexHonorus nepepadOTKu ra3oB

Knaccudukanus BUJOB TEXHOJIOIMYECKOIO TOIUIMBA, (U3UKO-
XMMHYECKHE OCHOBBI CO3JaHMsI TEXHOJIOTUH MepepadoTKu
KUIKOIO YTIIEBOJOPOAHOIO ChIPbs U Ta3a.

CnocoObl MOATOTOBKM M OYHUCTKM TNPUPOAHBIX ra3oB. HoBeie
HampaBlIeHUsT U TEXHOJOIMM TIepepabOoTKH Tra3oB, TOBapHBIE
IPOAYKTHI U3 Ta3000pa3HOTO ChIPbsi

TexHosorus moArOTOBKH He(bTI/I u

MeToasl X MOATOTOBKH K nepepa60TI<e " pasgcJICHUIO

ra3oKoHJIeHcaTa K nepepadoTke TexHomorust  cemapallMOHHOM  TOATOTOBKM ~ HEPTH U
ra3okonjieHcara. O0opy/10BaHHE CENapallMOHHOTO OT/ICJIEHUS
Texnonorus nepepadoTku HehTH | ATMOCpepHas TmeperoHka HepTH U  Ta30KOH/IECHCATOB;

M ra30KOHACHCATa

aTMoc(epHO-BaKyyMHasl TeperoHka He(TH, TEXHOJIOTHYECKHe
OCHOBBI pPAasACJICHUA W OYUCTKH AUCTUILUIATOB M OCTATKOB C
MPUMEHEHHEM  pa3HbIX  peareHToB,  JeacdanbTU3alus,
nenapaduHA3aIUs

HoBrbie HampaBieHus: B TEXHOJIOTUU TiepepaboTku HedTH, raza u
ra3oKOHJCHCATa

Bropuunsble npoueccel

Karamutuueckne IMPONICCChI HepepaGOTKI/I He(bT}IHOFO ChIpb4.

nepepadoTKu HEPTIHOTO ChIphsl | MapOKaTaIMTUUECKHE TIPOIECCHl  TepepaboTKu  HePTIHOTO
CBIpbS.

Dkonorudeckas 6€30MaHOCThb

(bUBUKO-XUMHYECKUX MPOTIecCOB | OCHOBHBIE  DKOJIOTMYECKHE ACTEKThl  (PU3UKO-XUMUYECKUX

nepepaboTKU HePTEera3oBoro
CBIPHsSI U €€ BITUSHHE Ha KAa4eCTBO
HEPTENPOIYKTOB

IPOLIECCOB MePepabOTKU HE(PTETa30BOrO ChIPHS.
VYydieHue 3K0JI0THYecKUX CBONCTB HEPTENPOIYKTOB




HaumenoBanue AUCIHHUITINHBbI

«JlnaraoctTupoBaHrue 00BEKTOB MATUCTPATIBLHBIX TPYyOOTIPOBOIOB
HeTH 1 HEPTETPOTYKTOBY

O0béMm nucunmiuebl, 3E/ak. 4.

5/180

COJAEPKAHUE JTUCIUIIJIMHBI

Paznennt Tembl
OcHOBHBIE 33]]a41 U CUCTEMBbI OcHoBHbIe  (aKkTOphl, BIMSIOIIME Ha BHIOOP METOIOB
TEXHUYECKOH TUarHOCTUKU Ne(hEeKTOCKOITMYECKOTO KOHTPOJIS. MecTopacnonoxeHue
BO3MOXKHBIX J1e(heKTOB Ha JETaJIH.
JuarHoctupoBanue  00OpyAOBaHUS  He(TEMepeKAYNBAOIINX

CTaHIIMI MarucTpajibHbIX HEPTEIPOBOIOB

MeTobp1 HEepa3pyIIaAOIIEro

BusyanbHblii ¥ W3MEPUTENBHBI KOHTPOJb, YJIbTPa3ByKOBOU

KOHTPOJISL KOHTPOJIb, MAarHUTOMOPOIIKOBBIM  KOHTPOJIb, KANMJIJISPHBINA
KOHTpOJb  (uBeTHast  jAedexkTockomus, paauorpadudeckuit
KOHTPOJIb

Bubponuarnoctuueckuii Meton  |DakTopsl  pa3BuTHsS ~ BUOpoAMarHocTuku.  BuOpammonnoe

KOHTPOJISI TEXHUUECKOTO JIMarHOCTUPOBAaHUE OOBEKTOB.

COCTOSTHUSI 000PYyI0BaHUS [Tpuuunbl BUOpaiumii B TpyOOnpoBoIax.
OKOHOMHUYECKHE  aCIEKTbl HCIOJb30BaHUS  BUOPAI[MOHHOM

JAUArHOCTHUKM ITPU SKCILUTyaTalliy MalllhH.

MaruutHbie MCTObI KOHTPOJIA

OunCTHBIE YCTPOWCTBA JUIS OYHCTKH BHYTPEHHEHW IOJOCTH
TpyOOIIpoBoOIa.

JnarHoctuka  auHeWHOW — yactu @ MI.

JUAarHoCTHuKa.

BuyTtpurpyOnas

[Topsimox BBIIOMTHEHHUS PadOT MPH HAPYKHOM OOCIIECIOBAaHUH.
JmarnoctupoBaHue pe3epByapoB.

MeTobl U TEXHUUECKHE CpeacTBa JMArHOCTHUKU.

HanmeHnoBaHMe IMCUUILIMHbI

«KommnekcHbIi aHanu3 nepepaboTKu, XpaHEHUs U cObITa
YTIIEBOOPOAOB)»

O0bém qucnuniannbl, 3E/ak 4.
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COAEPKAHHME JMCIUIIJIMHBI

Pa3geinl

Tembl

Paznen 1. MupoBbie TeHIEeHITUN
nepepaboTku He(TH U raza,
He(dTe- U Ta30XUMHUH

Tema 1.1. Hcnonp3oBaHue mMOMyTHOTO HEPTAHOTO Tasa H
nepepaboTKa ra3a B I1eJIOM

Tema 1.2. TeneHuuu pa3BUTHI MUPOBOH He()TEra30XUMHUHU

Paznen 2. Xpanenue HedTH 1 raza

Tewma 2.1. Ilog3zeMHOe XpaHEHUE TPUPOJHOTO ras3a

Tema 2.2. Crabunusauus u nepepaboTKa ra3oBbIX KOH/IEHCATOB

Paznen 3. Ilpuemo-caaTounbie
IYHKTBI TOBApHOI HETH U ra3a B
CUCTEMY MarucCTpajabHBIX
TpyOOIIPOBOJIOB

Tema 3.1. OcHOBHblE OOBEKTHI, 3aqauyd, COCTaB MPHEMO-
cHaTOYHBIX MyHKTOB. OCHOBHBIE CXeMbI yueTa. biiok kauecTsa.
MeTtoast u3mepenus HeTH U He(PTEPOYKTOB.

HaunmMmenoBanue AUCHUITIMHBI

«IToBbimenue 3¢ppekTUBHOCTH Tpolecca J0ObIYH U PAOOTHI
000py10BaHUsI 1O JOOBIYE YTIIEBOJOPOIHOTO CHIPhS»

O0bém qucnuniannel, 3E/ak.u.
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COAEPKAHUE JMCIUITJIMHBI

Pa3geinl

Tembl

OO61ue cBeeHHsI O TIOTPYKHOM
HaCOCHOM 000pYZOBaHUH

CxemMa ¥ OCHOBHBIE DJJEMEHThl YCTAaHOBKH IOTPY>KHOIO
neHrpobexkHoro Hacoca (YJLIH). PabGouas xapaxTtepucTtuka
HOTPYXXHOTO IIEHTpoOeKHOro Hacoca. Hamop, mnomasa wu
KO3 PHIHEHT OBICTPOXOHOCTH JIONMACTHOTO Hacoca. BiusiHue




HaunmenoBanue IMCUUILIMHBI

«IToBbimenue 3¢ppekTUBHOCTH Tpoliecca TOOBIYH U PAOOTHI
000pyTI0BaHUsI 1O JOOBIYE YTIIEBOJOPOIHOTO CHIPhS»

O0béMm nucunmiuebl, 3E/ak. 4.
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COJAEPKAHUE JTUCIUIIJIMHBI

Pa3genl

Tembl

IUIOTHOCTM M BA3KOCTHM  OTKAuMBaeMOH  KHJIKOCTH  Ha
xapakTepuctuky DLIH. OcHOBHBIE OCIOXKHSIOMHNE (aKTOPHI MIPH
HKCIUTyaTallul CKBa)KUH IOIPYKHBIMU HacocamH. [lepcrnexkTuBsl
IPUMEHEHHUS IOTPY)KHBIX HACOCHBIX YCTAHOBOK.

Bnusiaue cBo6ogHOrO raza Ha
XapaKTEPUCTUKHU MTOTPYKHBIX
LEHTPOOEKHBIX HACOCOB

@®opMbl TeYeHUs! Ta30’)KUIKOCTHOW CMecH B KaHajlax pabouux
OpraHoB IEHTpoOexkHOro Hacoca. [lapameTpbl, BiusOLIME Ha
XapaKTePUCTUKU TOTPYXKHBIX LEHTPOOEKHBIX HACOCOB IPH
orkauke [JKC. KoHCTpykimsi ycTaHOBKH, BBIOOp MOAEIBHBIX
ra30)KUIKOCTHBIX ~ CME€Ced M METOAMKAa  IIPOBEICHUS
OKCIEPUMEHTOB 110 H3YYCHHUIO BIMSHUS CBOOOIHOTO raza Ha
XapaKTepUCTUKH  IOTPY)KHBIX  IIEHTPOOEKHBIX  HACOCOB.
HccenenoBanue BIMSAHUA ra3a Ha XapaK-TEPUCTUKY IOTPYKHOTO
LEHTPOOESKHOr0 Hacoca IpH paboTe Ha MOJAEIBHBIX CMECSX
«Bona-ra3z», «Boma-IIAB-raz» u pa3nuuHBIX JaBICHUSAX Ha
npuéme. PesynbTaTel Hccie-I0BaHUS  PabOThl  MOTIPYKHBIX
LEHTPOOEKHBIX HACOCOB HA BSI3KMX Ta30KHIKOCTHBIX CMECSX
«Macno-raz». AHalW3  CPEJHEMHTETPAIBHBIX  I[apaMeTpPOB
MNOTPYXKHBIX  LIEHTPOOEXKHBIX  HACOCOB, paboTarolux Ha
ra30’)KUJKOCTHBIX CMeECAX. MeTonMKa pacdera XapaKTEpUCTHK
IOTPYXKHBIX  LIEHTPOOEXKHBIX  HAcCOCOB pu OTKa4Ke
BOJIOHE(pTEra3oBbIX cMecel U3 CKBa)KUH.

beccenapanmonsbie METObI
noBbIIIEeHUS () (HEKTUBHOCTH
skcrryaranuu JLH npu otkauke
ra30’KHUIKOCTHBIX cMecer

3ariry0neHne Hacoca MOJ JUHAMUYECKHHA YPOBEHBb JKUAKOCTH B
ckBaxuHe. IlouyiB nera3upoBaHHON >KMIKOCTH B 3aTpyOHOE
IIPOCTPaHCTBO. Mcnonb30BaHNEe «KOHMYECKOW» CXEMBbI HACOCOB.
IIpumeHnenne HacocoB ¢ gucnepraropamu. Mcrons3oBaHue
CTYNEHEHN CHenUalbHbIX KOHCTPYKIMH.

[IpumeneHnne cenapaTopoB rasa u
MEXaHMYECKUX MPUMECEN K
YOIIH

OcHoBHble THIBI Ta3ocenaparopoB k YOIIH. IlpomsicioBbie
ucnbiTanus cenaparopoB MHI'. D¢ dekt cynepkaButanuu u ero
poJib B pabouem mporecce razocenaparopa k IIH. CtengoBsie
UCCJIEIOBAaHMUSI M TPOMBICIIOBBIE HCIBITAaHUS Ta30CenapaTopoB
MH-I'CJI u MHI' u cenapatopoB ¢upmel «P3JIA». Dkcme-
PUMEHTAJIbHBIE UCCIIEJOBAHMS XapaKTEPUCTHK Ta30cenapaTropoB
U rasocenaparopos -aucrepratopoB k YOIIH npu pasnuusbix
4acTOTaxX BpamieHuss Baja. Pa3paboTka W MPOMBICIOBBIC
UCTBITAHUSA ~ LIEHTPOOEKHOro  cemapaTopa  MEXaHHMYECKUX
npuMecell Ha BXOJ€ MOTPYXHOW HAcOCHOW ycTaHOBKHU. JloOblua
NPUPOJHOTO Ta3a U3 0OBOJAHEHHBIX TA30BBIX CKBaXKWH M METaHa

Ha KaMCHHOYTOJIbHBIX MCCTOPOKACHUAX npu IIOMOIIH
MOT'PY’KHBIX HACOCHBIX CUCTCM.
Hcnons3oBaHue HaCOCHO- Cxema u IMPUHIHIT HCP’ICTBH}I CTPYﬁHOFO arrapara.

9KEKTOPHBIX CHCTEM JUISI JOOBIYH
HeTH

[IpuHIIMTIMATBHBIE CXEMBI M OCHOBHBIE JJIEMEHTBHI HACOCHO-
MKEKTOPHBIX CHUCTEM. XAapaKTEPUCTHUKH COBMECTHOW pPabOTHI
MOTPY>KHBIX IEHTPOOEIKHBIX HACOCOB U IKEKTOPOB. Pe3ybTaTh
MPOMBICJIOBBIX HCHBITAHUM W IPOMBIIUIEHHOTO BHEIPEHUS
MOTPY’KHBIX HACOCHO-3KEKTOPHBIX cucteM «Tanaem-1», HOBBIX
MOTPY>KHBIX ~ HACOCHO-2’KEKTOPHBIX  cucteM  «Tannmem-2y,
«Tanpem-3» u «Tangem-4». IIpoMbICIOBBIE HCCIIEIOBAHUS




HaunmenoBanue IMCUUILIMHBI

«IToBbimenue 3¢ppekTUBHOCTH Tpoliecca TOOBIYH U PAOOTHI
000pyTI0BaHUsI 1O JOOBIYE YTIIEBOJOPOIHOTO CHIPhS»

O0béMm nucunmiuebl, 3E/ak. 4.
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COJAEPKAHUE JTUCIUIIJIMHBI

Pa3genl

Tembl

NAKepHbIX  T'MJIPOCTPYWHBIX  HACOCHBIX  YCTAaHOBOK  Ha
CaMmoTi0pcKOM MecTopoXkaeHuu. Pa3paboTka M MPOMBICIOBBIC
UCTIbITaHUs OecriakepHOW KOMIIOHOBKH THAPOCTPYIHOI0 Hacoca ¢
JIBYXPATHBIM JTH(TOM. BO3MOXKHOCTH Pa3BUTHS THAPOCTPYHHOTO
crioco0a HKCIUTyaTallud ¢ UCIOJIb30BAHUEM CHIIOBBIX HAa3€MHBIX
MHHU-CTaHLIHM.

PYKOBOJUTEJIb OII BO:

JoueHT kadeapnl
HeJPOINoJIb30BAHNUS U
He()TerasoBoro jaeJja

Troxkaskuna O.B.

Homxnocts, BYIIL

davmmsa U.0.



