[lOKYMEHT NOANMCAH NPOCTOJ 3NeKTPOHHOM NOANMUCHI0
MHdopmauus o Bragenble: o o
ono: MMH@MEP&TRO HAYKH U BBICHIEI'O OFPA30BAHUSI POCCUMCKOU ®EAEPAIIUA

JomkHoctb: P = ~ ) ~
. noﬂnmcam%%ggm I'OCYJIAPCTBEHHBIN HE®TAHONU TEXHUYECKHUA YHUBEPCUTET

YHUKanbHbII NPOrpaMMHbI Kiltou: HMeHH akaaemMuka M./I. MuuiHOHIMUKOBA
236bcc35¢296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

PABOYAS IIPOITPAMMA
0 JHCHHUILIHHE
«TexHONMoOrus ¥ TEXHMKa METOIOB TOBBIIEHHUS HEPTEOTIAIN»

Hanpag.jienne noaroToBKH
21.03.01 Hedrerasosoe neno

Hanpasiennocts (mpogu.ib)
«bypeHue HeTAHBIX U ra30BBIX CKBAKHH)

Kpanuduxanus
OakanaBp

['posnsrii - 2020



1. Henu u 3a1a4u JUCHUIJIMHBI

Lenvio u3zyuenus oucyuniunvl «TeXHONOTMS W TeXHHUKA MeTOHAOB IOBBbIIIECHHSA
HedTeoTIAYNY SABIAETCS IPUOOPETEHUE CTYACHTAMH 3HAHHI 00 OCHOBHBIX METO/aX IMOBBIIICHHUS
HedTeoTauM, a TaKke 00 OCHOBHBIX TEXHOJOTHMYECKHX Npuemax u3BieueHus. [IpuoOperenue
HE00X0MMOro I MX AajbHEWIIed mpoecCHOHAIBHON NeATeNIbHOCTH MUHUMYMa 3HaHUNA U
MPAKTUYECKUX HaBBIKOB.

3a0auu uzyuenua Oucyuniunvi «TeXHOJOrMSI W TeXHMKA MeTOJAOB MOBBIIIEHHS
HedTeoTIa4m». YMEHUE CTYACHTOB HCIOIb30BaTh IOJIYYCHHbIE 3HAHHUS B MPAKTHYECKON
JeSITEIbHOCTH MHKEHEPOB B 00JIACTH TEXHOJOTHH METO/I0B MOBBIIICHUS HE(PTEOTAaYH TJIACTOB
IIPU IPUHATUU PELICHUH BEIOOPA PallMOHAIBHBIX CIOCOO0B SKCIUTyaTallud CKBAYKUH IPU TOM UITU
MHOM METO/I€ TIOBBIIICHHS He(YTEOTAAYH.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHON POrpaMMbl

JucuumnirHaa OTHOCUTCS K MPO(UIIbHOM YacTH MpodecCHOHANBHOTO IUKIIA. J{J1s u3ydeHus
Kypca HY)XHO BIIaJIeTh 3HAHUSIMHU, IIOJYYEHHBIMU B KypcaX «OCHOBBI He()TerazompoMbICIOBOIO
nenay, «THApaBiIMKa W HedrerasoBas THAPOMEXaHHMKa», «pHU3MKaA IJIacTta», «pa3paboTka H
JKCILTyaTanusi HETIHBIX U Ta30BBIX MECTOPOXKICHHUI», «TEXHOJOTHs OypeHus HEPTSHBIX U
ra3oBbIX CKBaXXUH» U T.[.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCHUIIMHBI

[Ipouecc w3ydyeHMs] AMCLUMIUIMHBI HalpaBlIeH HAa (OPMUPOBAHUE  CIEAYIOLIUX
KOMIETEHIINI U WHANKATOPOB UX JOCTHKECHUS:

IIK-2 - CnocoGHOCTP TPOBOAUTH pabOTBl MO  IHATHOCTUKE, TEXHUYECKOMY
00CITyKMBAaHUIO, PEMOHTY U SKCILTyaTallud TEXHOJIOTHYECKOT0 000PYIO0BaHMS B COOTBETCTBUU C
BBIOpaHHOM cepoil MpodhecCHOHATEHON AEATEIbHOCTH.
3HaTh:

- Ha3HAYEHUE, PaBUJIa FKCIUTyaTallid U PEMOHTa HeTEera3oBoro 000pyI0BaHHMS;

- IPUHLUIIBI OPTaHU3AIMHA ¥ TEXHOJIOTHH PEMOHTHBIX PadOT, METOABl MOHTaXa, PETYIUPOBKU U
HAIAJIKH 000PYIOBaHHUS.

Ymern:

- aHaJIM3UPOBATh ApaMeTPbl padOThI TEXHOJIOTUYECKOTO 000PYAOBAHNUS;

- pa3pabaThIBaTh U IUIAHUPOBATH BHEIPEHHE HOBOTO 00OPYIOBAHHSI.

Baanern:

- METOJJaMHM JMarHOCTUKU M TEXHUYECKOro OOCITYyKMBAHHS TEXHOJIOIMYECKOro 00OpYIOBaHUS
(Hapy>XHBI ¥ BHYTPEHHHUH OCMOTpP) B COOTBETCTBHUM C TpEOOBAHUSMHU MPOMBIIUIEHHOM
0e30MacHOCTH U OXpaHbl TPYy/a.

IIK-4 - CnocoOHOCTh OCYIIECTBIATH OMEPATHBHOE COIMPOBOXKICHUE TEXHOJIOTMYECKUX
HPOLIECCOB B COOTBETCTBUU C BHIOpaHHOM chepoii mpodeccoHaIbHOM AesITebHOCTH.
3HaTh:

- TEXHOJIOTUYECKHE TIpOLecchl B 00JacTH He(TerazoBoro jena Juis OpraHu3aludud padoOThI
KOJUJIEKTHBA UCIIOJIHUTEIIEH;

Ymern:

- MPUHUMATh HCIOJHUTENIbCKUE pEelIeHuss Npu pa3dpoce MHEHUH U KOHQIMKTE HWHTEPECOB,
OTIPEACTUTh MOPSAOK BBHIOTHEHHS padoT;

Baanern:

- HaBBIKAMH ONEPaTUBHOT'O COMPOBOXKIACHHUS TEXHOJIOTMUECKUX POIIECCOB B 00JIACTH HE(PTEra30BOro
nena

IIK-5 - CnocoGHOCTh OGOPMIIATh TEXHOJIOTHYECKYIO, TEXHUYECKYIO, MPOMBICIOBYIO
JIOKYMEHTAIIMIO 10 OOCTY)KMBAaHHIO W DJKCIUTyaTallud OOBEKTOB HE(PTEra3oBOW OTpaciu B
COOTBETCTBHUH C BEIOpaHHOM cdepoil mpodeccuoHaTbHON AEATENbHOCTH.
3HaTh:

- TIOHSATUS WU BUIbl TEXHOJOTUYECKOM, TEXHUYECKOM M TPOMBICIOBOM JOKYMEHTallUM U
peIbsABIseMble K HUM TpeOOBaHUS; BUAbl U TPEOOBAHUS K OTYETHOCTH, OCHOBHBIE OTYETHbHIE
JIOKYMEHTBI, CPOKH MPEIOCTABICHUS, AITOPUTMBI (DOPMHUPOBAHHS OTUYETOB,



YMmerh:

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

Baagern:

- HaBbIKaMH BEACHUS HpOMBICJ'IOBOﬁ JOKYMCHTAlIUU U OTYETHOCTH.

4. O0beM JUCHUNJIMHBI U BHAbI Y4eOHOI padoThl

Taoauna 1
(01010
Bup y4eOHoii padoTsI 4yacoB/3a4.el1.
7 cemecTp
KonrtakTHas padora 51/1,41
B Tom uucne:
Jlexun 18/ 0,5
ITpaktuueckue 3anstus (I13) 33/0,91
Cemunapsl (C)
CamocrositesbHas padora (Bcero) 93/2,58
B Tom umcne:
PacuetHo-rpaduueckune paboThl
HUTP
Pedepatsl 63/1,75
KontponpHast pabora
U (unu) opyeue 61wl camocmosmenvbHol pabomoi:
Tembl 17151 CaMOCTOATENIbHOTO U3yYEHUS 10/0,27
[ToaroToBKa K MPAaKTUICCKUM 3aHSATHSIM 10/0,27
IToaroroBka K 3K3amMeHy 10/0,27
Bujg otueTHOCTH 3K3aMeH
OO0mas TpyroeMKoCTh BCEI'O B yacax 144
JUCHUNJINHBI BCEI'O B 3a4. exmHHIIaX 4
5. Coaep:xkaHue TUCHUILINHBI
5.1. Pa3aenbl AMCHUILIMHLI U BUABI 3aHATHH
Taoanma 2
Ne Jleku. |IIpakr.| Bcero
I HaumenoBanue pazzgena yachl | 3aHAT. | YaCOB
JIACITUIIIHHBI Yackl
OPO | ODPO | ODPO
OO0mas xapakTepUCTHKAa METOJOB BO3JEHCTBUS Ha
1 | HedTsHBIE 3aMeXM M TOBBIIIEHUS HEPTEOTIAUU 2 -/- 2
[IJIACTOB
5 CucreMsl pa3paboTku HEDTSHBIX MECTOPOKICHHIA C 5 12 14
nojjepkanuem miactosoro gasienus (IT1J1)
3 | TemnoBbie METOIbI MOBBINIEHUST HEPTEOTAAUN 2 -/- 2
4 MeTopl MOBBILIEHHS] MPOHUIIAEMOCTH MPHU3a00HHOM 2 - 2
30HBI IJIACTA
5 | Xumuueckue MeTOAbI BO3IEHCTBUSA 2 12 14
6 |MexaHudyeckue METOAbI BO3ICHCTBUS 2 9 11
v TemmoBeie MeTOABI BO3ACUCTBUS Ha MPHU3a00HHYIO 5 - 5
30HY IJIacTa
8 KomrekcHoe Bo3zaeiicTBie Ha Tpu3abOiHYIO 30HY 5 n 5
rmiacra




9 O6paboTka pu3a00itHOM 30HBI macra i 5
IIOBEPXHOCTHO-AKTUBHBIMU BELIECTBAMHU
HUTOI'O 18 33 51
5.2. JIeKIIMOHHBIE 3aHATHS
Ta6auna 3
Ne | HaumeHoBaHue pa3jaesia
Conep:xanue pasaena
I | JMCHUIIHHBI
1 2 3
enu n 3agaun quctumuinHel. CylHOCTb
OGmaiI XapaKTCpHCTHKa MCTO/I0B po0JIeMbl YBEIUYEHUs HEPTEOT1au1 IIaCTOB.
1 | Bo3;eiicTBUs Ha HE(TAHBIC 3AJICKU U
MOBBIIIEHUS HE()TEOTAauH IJIACTOB
Cucremsl pa3pab0TKu HEDTIHBIX Texuonorus u Texuuka [111/] 3aBonHeHNEM.
2 | MECTOPOXKIEHUH C TOJIep>KaHIEM Bonocuabxenue cucrem I[I1]1. [Toxnepxanue
miactoBoro nasienus (II111) IUIACTOBOTO JIABJIEHUE 3aKauKOH rasa.
BriTecHenne He()TU C IPUMEHEHUEM
TEIUIOHOCHUTENeH (BOASHOM nap, ropsiyas Boja,
3 TenioBble METOIbI MOBBILLIEHUS TepMopacTBOpuUTenn). BHyTpuniaacroBoe
HedTeoTIaun ropenue. OG0pyAOBaHUS U YCTPOICTBA,
IIPUMEHSIEMbIE NPU BHYTPUILIACTOBOM
TOPEHUHU.
MeTob! TOBBILIEHUS Hasznauenue u kinaccupukaiys METO10B
4 | NpOHULAEMOCTH ITpHU3a00MHOM 30HBI | BO3JEMCTBUS Ha MPU3a00MHYIO 30HY IUIACTA.
macTa
ConsHo-kucnoTHas 06padoTka npu3zaboiHo
. 30HBI I1acTa. [louHrepBaibHas win
5 | Xumuueckure MeTo/ibl BO31EHCTBUS
cryneruatas CKO. KucnorHsie 06paboTku
TEPPUTCHHBIX KOJUIEKTOPOB.
1 2 3
I'unpasnuueckuit paspsiB wiacra (I'PIT) u ero
6 | MexaHnuyeckue METOABI BO3AECHCTBUA PasHOBH/HOCTH. JIaBIICHHE paspriBa.
TexHonorus mporecca u Ol€HKa €ro
7 (HEeKTUBHOCTH.
3akauka nporpetoi HeTH, He(TENPOIYKTOB
7 TenuoBsle METOABI BO3IEUCTBUS Ha WM BoJibl, oOpaboranHoil [TAB. 3akauka nmapa
pu3a00NHYI0 30HY I1acTa MapoHarHeTaTeIsIMU. DJIEKTPOTEIIOBas
00paboTka. 3ab0iiHbIe HarpeBaTen.
TepmokuciaoTHast 06paboTKa.
8 KommiiekcHoe Bo3aeiicTBre Ha BryTrpunnacroBas TepMOXUMUYECKas
pu3a0oiHYI0 30HY IUIacTa o0pabotka. TepmorazoxumMudeckoe
BO3JICHCTBHE.
MexaHnu3m efCTBUS TOBEPXHOCTHO-aKTUBHBIX
O6paboTka mpu3adoHHOM 30HbI Beuiects (IIAB) B mopucroii cpene. OnbiT
9 | nyacra NOBEpXHOCTHO-aKTHBHBIMU IIPUMEHEHHUS TIOBEPXHOCTHO-AKTUBHBIX

BEIIECTBAMU

BEILECTB VISl YIAy4lIEHUs IPOHUIIAEMOCTH
pr3a00WHOM 30HBI IJIACTA.

5.3. JIabopaTOpHBIii MPAKTHKYM
(He mpeayCMOTpPEHBI)




5.4. IlpakTnyecKue 3aHATHSA

Ne paznena

T — Tema nIpakTUYECKUX 3aHATHI (CEMUHAPOB)

Cucremsl pa3paboTku HeQTsSHBIX | OmnpeaeneHue Yncia HarHeTaTeIbHBIX CKBAXKHH,
MECTOPOXKACHUM C MOJJIEPKAaHUEM | PacXo/ia BOJbI U JaBJICHUS HATHETaHUS
rractoBoro aasyenus (I1T1]1)

Cuctembl pa3zpaboTku HedTsHbIX | OnpenencHre KOJIMYecTBa BOIbI U rasa,
MECTOPOKICHHH C MOIep)KaHueM | He0OXO0IUMOTO ISl MTOJIeP KaHUS TIJIACTOBOTO
mactoBoro aasienus (I1T1]1)

Xumuueckue meToapl | Onpenenenue pacyeTHBIX IIOKa3aTesen
BO3ECHCTBUS COJISTHOKHUCIIOTHOM 00paboTKy 320051 CKBaKUH

Mexanunueckue Meroasl | OnpeneneHne pacyeTHBIX ITOKaszaTelield Mpolecca
BO3JICHCTBUS THJIpOpa3phiBa IiacTa

BOoo~NoOR~WDNE
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6. CamocrosiTesibHasi padoTa CTY€HTOB 110 AUCHMILJIMHE
6.1. Tembl 1JI51 CAMOCTOSITEJILHOIO H3Y4YEeHU S

CymHocTh Tpo0IeMbl yBeTU4YeHUsI He(PTeOTJauu IIIacTOB.

Texuonorus u texauka I111/] 3aBogHEHHEM.

O6opynoBaHus U yCTPOMCTBA, IPUMEHSIEMbIE IPU BHYTPUILUIACTOBOM FOPEHUH.
3akauka nporpetoi HedTH, HeTEePOYKTOB WK BOJbI, 0OpadoTtanHoi [1AB.
DnexTpoTeruioBas 0opaboTka.

['unpoauHamMuyecKre METO bl MOBBIIIEHUS He()TEOTJauH.

W3MmeHeHne HanpaBieHU PUIbTPallMOHHBIX TOTOKOB.

Co3nanue BICOKMX JaBJICHUN HarHETAHUS.

dopcupoBaHHBIN 0TOOP KUIKOCTH.

[TonneprkaHue MIacTOBOTO AaBJICHUE 3aKauKOH Tasa.

3aBOJJHEHUE PACTBOPAMU IIOJUMEPOB.

3aBogHeHue pactBopamu ITAB.

3aBoJJHEHNE MULIETSIPHBIMHU PACTBOPAMHU.

3aBOJHEHHUE PACTBOPAMHU ILETOYEH.

BoiTecHenne HeTH ra30M BBICOKOTO JJABJICHHUS.

3aBOJHEHUE C YTIIEKUCIOTOM.

CepHOKHCIIOTHOE 3aBOJHCHHE.

3a0oliHble HarpeBaTeIy.

MexaHu3M IeCTBUS TOBEPXHOCTHO-aKTUBHBIX BeniecTB (IIAB) B mopucToii cpene.
OneIT NpUMEHEHNUs MOBEPXHOCTHO-aKTUBHBIX BEIECTB IS YIYYIIEHUS POHUIIAEMOCTH
pu3a00MHON 30HBI IJIACTA.

Mertobl U3BJIEUEHHUS OCTATOUHOW HE(TH U3 3aBOIHEHHBIX IACTOB
[TountepBanbHast unu crynenyaras CKO

Cuctembl pa3pabOTKU MECTOPOXKICHUS C UCIIOJIb30BaHUEM 3aBOIHEHHS
OU3NKO-XUMHUYECKUE METOJbl PEryjIMpoBaHUS OXBaTa HEOJHOPOAHBIX ILJIACTOB
BO3/ICIICTBUEM IIPU 3aBOJAHEHUNU

TexHonorus yBenuueHus: HeTeoTAauu IIAaCTOB Ha OCHOBE KHCIOTHOTO BO3/ICHCTBHS
CoBpeMeHHbIE METO/IbI yBETUUEHUS HeTe- U ra300TJauu IJIaCTOB

MeTob! n3BII€YEHHS OCTATOYHON HE(TH U3 3aBOAHEHHBIX IJIACTOB
BuyrpunnacroBoe ropenue

. Llenn npuMeHeHus: METOJIOB yBEJIMUEHUs HeTeoTIaun

. 'napoauHamMuueckre METO bl yBEIUYEHUS! HePTeOTAaun



YueOHO-MeTOANYECKOE O0ecTieYeHne VIS CAMOCTOSITeIbHOI padoThl

1. Bbabax C.B. Dd¢hekTUBHOCT TEXHOJOTHH HHTCHCH(HUKAIMHK TO0OBIYM HE(PTH W TOBBIMICHUS
HedTeoTnaun 1mIactoB [DnekTpoHHbIH pecypc]/ babak C.B.— DnekTpoH. TEKCTOBbIE JaHHbIE.—
M.: I"'eonndopmmapk, ["'eoundopm, 2008.— 108 c—  Pexum  moctyma:
http://www.iprbookshop.ru/16888.html.

2. Ksecko B.b., MeTonbl ¥ TEXHOJIOTHMH TOJJACP)KAHUS ILIACTOBOTO JABJICHHS [DJIEKTPOHHBIN
pecypc]: yaeoHoe ocobue/ Ksecko b.b. - M. : Undpa-Unxenepus, 2018. - 128 c. - ISBN 978-5-
9729-0214-9 - Pexxum goctyna: http://www.studentlibrary.ru/book/ISBN9785972902149.html.

3. ApOy3oB B.H. CO60opHHK 3324 110 TEXHOJIOTHH T0ObYM He()TH U Ta3a B OCIOKHEHHBIX YCIOBUSIX
[DnexkTponHbIit pecypc]: nmpaktukym/ Apoyszos B.H., Kypranosa E.B.— DnexkTpoH. TeKcTOBbIE
nannble.— ToMmck: ToMcKui TOTUTEXHUYECKHH yHUBepcHuTeT, 2015.— 68 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/34711.html.

7. OneHOYHbBIE CPeACTBA
@DOH/ OIICHOYHBIX CPEJICTB AUCIUILIUHBI BKIIOYACT B CEO:
- BOIIPOCHI JUIsl TpOBeAieHUs 1 pyOexHOM arTecTanuy;
- BOIPOCHI ISl MPOBEACHUS 2 pyOexKHOU aTTecTaluu;
- BOIIPOCHI K DK3aMEHY;
- TEKyLIUH KOHTPOJIb
7.1. Boripochl Kk nepBoii pyde:kHoii aTTecTanuu
1. OcHoOBHBIE METO/IbI BO3/IEHCTBUS HA IIACT.
Kakue cymecTByroT crienuanbHble METOABI BO3JEHCTBUSA HA IUIACT, KOTOPBIE SBISIOTCS
COYETaHHEM OCHOBHBIX METOJIOB?
OcHoBHbIE cucTeMBI pa3paboTKH HeTAHBIX MecTopoxxaeHui mpu ITI1]] 3akaukoii BozbI.
[Ipu kakux yclIOBUSIX 11€1€CO00pa3HO 3aKOHTYPHOE 3aBOJHEHHE?
Kakue HerocTaTku HMeeT 3aKOHTYPHOE 3aBOJHEHHE?
OcHoBHOE Ha3HaueHUE cUCTeMbI BojtocHaOxkeHus npu TTIT/1.
OT yero 3aBUCUT KOHKPETHBIHN BHIOOP CHCTEMBbI BOJOCHAOKEHUS?
Kakue ocHoBHBIE TpeboBanus npeabssisitores npu II1/] 3akaukoil Boibl K HArHETAEMOMN
BoJze?
9. U3 Kakux caMOCTOSTEIBLHBIX 3BEHBEB WIIH DJIEMEHTOB COCTOUT CUCTEMA BOJOCHAOKEHN?
10. Metobl TEmIOBOrO BO3AECHCTBUS HA IUIACT.
11. 3akauka TermoHOCUTENEN
12. BHyTpHIIacTOBOE TOpeHue
13. Yto nmpoucxXoauT B pe3yabTaTe CO3JaHUs TEIUIOBOTO (POHTA, Temreparypa KOTOPOTO
nocturaer 450-500°C?
14. Yro sBAsieTcst OCHOBHOM MPUYMHONW HU3KOW MPOAYKTUBHOCTU CKBAaXKUH?
15. Kakue MeToabl MPUMEHSIOT Ul YBETUYEHUS MPOHULAEMOCTH IjacTta M Mpu3aboitHoM
30HBI?

N

NG~ W

Oo0pasen TecTa A1 aTTecTalluu
®.1.0. crynenra

TECT.
JUISl IEPBOM aTTeCcTalluu
1. [lenssmMu BO3IEUCTBUS HA 3aJI€Kb HEDTHU SBIISFOTCS:

a) IoJA/iep>KaHuE YCThEBOTO JIaBJICHUS, T') yBeJIMYEHNE KOHEUHOW He(TeOT1auH;
0) mojiepKaHue TIaCTOBOTO JIaBJICHHUS; ) MO//ICpKAHNE HarHeTaTeNIbLHBIX
B) YBEJIIMUECHHE MJIACTOBOM )XKUAKOCTH; CKBa)KMH.

2. B 3aBuCcHMOCTH OT AMaMeTpa W JUIMHBI TEPMOPEAKTOpa MPU TEPMOKHCIOTHOW 00paboTKe, B
HETO0 3arpy’Karor:

a) 40-60 xr maruus; r) 10-30 xr maruus;

6) 70-100 kr KanmpIuUs; 1) 40-100 kr maruus.


http://www.iprbookshop.ru/16888.html
http://www.studentlibrary.ru/book/ISBN9785972902149.html
http://www.iprbookshop.ru/34711.html

3. [IpakTHuecKku ycTaHOBJIEHO, YTO s 3(()EeKTUBHOTO MporpeBa Mpu3abOMHON 30HBI IIacCTa
Tpebyercsi:

a) 25—35 M ropauux Hed)TENPOAYKTOB WU ChIpoil HedTH, HarpeTsix 10 80—85 °C;

6) 15—30 M ropsunx He(TEMPOAYKTOB WM ChIPOi HedTH, HarpeTsx 10 90—95 °C;

B) 5—15 M® ropsunx HeTENPOLYKTOB UM CHIPOI HedTH, HATPETHIX 10 50—85 °C;

r) 55—80 M3 ropsaunx He(hTENPOIYKTOB MK CHIPOil He(TH, HArpeThX 10 60—90 °C;

4. Kakue BONPOCHI TOCIIEIOBATEIFHO IMPOPAdATHIBAIOT Uil MPHUHATHS PEIICHUS O MPOBEACHUH
MOJIICP KaHUS TUIACTOBOTO JIaBJICHUS 3aKaYKOW BOJIBI HA KOHKPETHOH 3a1eu HePTh?

1)
2)
3)
5. Co3nanne MOIBMKHOTO (DPOHTA TOPEHHUsS HEMOCPEICTBEHHO B IUIACTE COKpAIIACT MOTEPH
TETJIOTHI U TOJHUMAET:

a) YPOBEHb CTOJI0A )KHIKOCTH B CKBOKUHE; I') copepkanue napaduna B HeTu;
0) ypOBEHb IJIACTOBOTO JIaBJICHUS; 1) 3PEKTUBHOCTh TETJIOBOTO

B) 3¢ peKTUBHOCTD BOJIOHE(PTSHOTO BO3JICHCTBHS.

KOHTAKTa,

6. BHyTpuIutactoBas TepMOXuMHUEcKas 00paboTKa KOMILJICKCHO COYeTaeT B ce0e IIEMEHTHI
a) THIPABIMYECKOTO pa3phIBa IJIACTA, COISTHOKUCIOTHON M XUMHUYECKOH 00paboTOK;

0) TUAPONECKOCTPYHHOI nepdopanuu, COMTHOKUCIOTHON U TEMI0BOM 00padoTOK;

B) THJIPABIUYCCKOTO Pa3pbiBa IIACTA, COISTHOKHUCIOTHON U TEIJIOBON 00paboToK;

7. YTO sABJISIETCS OCHOBHOM MPUYUHON HU3KOW MPOIYKTHBHOCTH CKBaXXHH HAPSTY C IIOXOU
€CTECTBCHHOH MPOHUIIAEMOCTHIO TUTACTa M HEKA4eCTBEHHOU mepdoparueii?

a) CHIDKCHHE MTOPUCTOCTH MPU3a00HHON I') CHIDKCHHE Oarnimaka rnmpu3aboiHoi
30HBI TUIACTA; 30HBI TJIACTA;

0) CHIDKEHHE IMPOHUIIAEMOCTH 1) TIOBBILIIEHUE 320051 TPU3a00MHOM 30HBI
pu3a00WHOM 30HBI TJIACTA; TIacTa.

B) MOBBIIICHHE TOPHUCTOCTH
pu3a00WHOIM 30HBI TIJIACTA;
1) C IEPEKPHITHIM 3a00€M.



7.2. Bonpocsl KO BTOPOii py0e:KHOI aTTecTaluu
[M'uppaBnryeckuii pa3pbiB MIacTa
W3 xakux nocnenoBaresIbHO MPOBOIMMBIX 3TANOB cOCTOUT oneparys I'PIT?
Kakum TpeGoBaHUsIM TOJKEH YIOBJICTBOPATH IMECOK I 3anojHeHus TpenyH mpu ['PIT?
I'mpponeckoctpyitnas nepdoparys
Kakue peareHTsI 100aBIISIOT K PACTBOPY COJITHOM KUCIIOTHI IPU 00pabOTKe CKBAXKKUH?
Kucnornsie BaHHBI
[IpocTeie KucIoTHBIE 00PA0OTKH
Kucnornas 06paboTka o1 1aBIeHHeM
KucnorHo-cTpylinbie 00paboTKH
0. [NeHokuCIOTHBIE 0OPAOOTKH
. Kakue npenmyiectsa uMeeT MEHOKUCIOTHAS 00paboTKa repes 00bIMHON 00paboTKoM?
12. TennoBbIe METOIBI BO3JICHCTBUS Ha MPU3a00HHYIO 30HY TUIACTa
13. TepmoxkucnoTHas 0OpaboTKa
14. BuyrpuriactoBas TepMOXUMHUECKast 00paboTKa
15. Tepmora3oxuMuuecKoe BO3/ICHCTBHE

BOoo~Nog~wLdNE

=
=

Oo0pa3en TecTa 1J1 aTTeCTALMHA
®.1.0. crynenTa

TECT...
JUISl BTOPOM MTOTOBOM aTTECTallKU

1. 13 kaKkuX caMOCTOSTCILHBIX 3BEHBEB N 3JIEMEHTOB COCTOHMT CHCTEMa BOI[OCH216)KCHI/I$I?

2. IlpuunHON HU3KOW MPOAYKTHBHOCTU CKBOXKMH MOXET OBbITh HEKayeCTBEHHas mnepdoparus
BCJICJICTBHE TPUMEHEHUS:

a) MmyJeBbIX 1ephopaTopoB; I') POCCHICKHUX TIepPOpaTopoB;
0) MaJIOMOILIHBIX IEPPOPATOPOB; ) neppopaTopos 3aragHoTro
B) THAPOTIECKOCTPYHHBIX Mep(opaTopos; IIPOM3BOJICTBA.

3. Ha kakoMm paccTOSSHUM OT KOHTypa HE(PTEHOCHOCTH pAaCIojiaraeTcsi JIMHHS HarHETaTeIbHBIX
CKB)KMH IIPU 3aKOHTYPHOM 3aBOJIHEHUN?

a) 200 - 400wm; r) 200 — 800M;
6) 350 — 800m; 1) 300 — 800m;
B) 300 — 600M; e) 100 — 300m.

4. Nurencudukanus 100bIYM He(pTH M yBeIMUEHHE He(TeOTAauyd IJIaCTOB NPH HarHeTaHUU
TEIUIOHOCUTEIEH JOCTUraeTCsl 3a CUeT:

a) CHWDKEHMSI JaBJIeHUs] He(pTH U TEIUIOBOTO BO3JEHCTBMS IUIACTOBOM HedTH;

0) NOBBILIEHUS BI3KOCTH HE(PTH M TEIJIOBOTO PACIIMPEHUS IJIACTOBOIO JABIICHUS;

B) MOBBILICHUS TUIOTHOCTH HEPTU M TEIJIOBOIO BO3JIEMCTBUS HA MPOIUIACTKH;

') CHHDKEHHUSI BSI3KOCTH HEe(PTH M TEIUIOBOTO pACIIMpPEHUs IJIaCTOBOM HePTH;

1) CHIDKEHUSI IJIOTHOCTH HepTH M TemoBoro BozaeiictBus Ha HKT.

5. Ilpu 3HAUUTENHFHON TOJIIMHE TUIACTA U HU3KUX IUIACTOBBIX JIABIICHUSX TPUMEHSIOT:

a) KUCIIOTHOM BaHHBI; I') TMEHOKHUCIOTHOW 00paboTKH;

0) KHCIOTHOW 00pabOTKH MO/ TaBJICHHUEM; 1) TEPMOTa30XMMHYECKOE BO3/ICHCTBHE.

B) TEPMOKHUCIIOTHON 00pabOTKH;

6. [IpocThie KHCIOTHBIE 0OPaOOTKH SBISIFOTCS HanOoJIee pacipoCTpaHEHHBIM BHIOM XUMHYECKOTO
BO3ICHCTBUS M OCYILECTBIISIOTCS:

a) ¢ 00s3aTeNbHBIM NPOTAIKUBAHHEM B) C MpOJABIMBAaHUEM CTEHOK 00caTHOM
KHCJIOTHI B 3aTpyOHOE MPOCTPAHCTBO; KOJIOHHBI,
0) c 00s3aTeNbHON MPOTABKONU KHUCITOTHI I) TOJBKO BMECTE C TICHOKHCJIOTHBIMHU

B ILJIACT, obpaboTkamu.



7. Korpma 3arpynHeHa THAPOAMHAMUYECKAs CBSI3b HEPTIHOW 30HBI IUIACTa C 3aKOHTYPHOMH
00J1aCThI0, PUMEHSIIOT:

a) BHYTPUKOHTYPHOE 3aBOJHEHMUE; I') IPUKOHTYPHOE 3aBOJHEHHUE;
0) 3aKOHTYpPHOE 3aBOJHEHUE; 1) 04aroBOE 3aBOJIHCHHE.

B) ILIOIIAIHOE 3aBOJHEHUE;

8. [Ipu oTkpeITOM 3200€ IpOCTask KUCIOTHAsE 00pabOTKa BBIMOIHAETCS TOJIBKO MOCIE:
a) TIEHOKHUCIIOTHOW 00paboTKH; I') KHUCJIOTHOW BaHHBI,

0) KHCIOTHOW 00pabOTKH IO TaBJICHHUEM; J1) 3aKOHTYPHOTO 3aBOJHCHHUSI.
B) TEPMOKHUCIIOTHOH 00pabOTKH;

9. Kakue ocHOBHBIE METO/IbI BO3/IEHCTBUS HA IJIACT CYIIECTBYIOT?

a) BHYTPUKOHTYPHOE 3aBOJHCHWC;

0) moniepaHWe IUIACTOBOTO JaBJICHUS

3aKauKOM Ta3a;

B) IUIOIIAHOE 3aBOJHEHHUE;

I) TOJACpXKaHWE IIACTOBOTO JABJICHHS

3aKauYKOH BOJIBI,

J1) 04aroBO€ 3aBOJHEHHUE;

€) TEIUIOBbIE METO/BI.



7.3. Bonpocsl Kk 3K3aMeHy
1. OcHoBHBIE METOABI BO3AECHCTBUSA HA IIIACT.
Kakue cymecTByroT clieuanbHble METO/Abl BO3JAEUCTBHMS Ha IUIACT, KOTOPBIE SBISIOTCS
COUYETaHHEM OCHOBHBIX METO/I0B?
OcHoBHBIE CHCTEMBI pa3paboTku HePTAHBIX MecTopoxieHuii mpu [1I1]] 3akaukoii BobI.
[Tpu kaKux yCIOBUSX LENECO00pa3HO 3aKOHTYPHOE 3aBOJJHEHUE?
Kakue HemocTaTku UMEET 3aKOHTYPHOE 3aBOJAHEHUE?
OcHoBHOE Ha3HauUeHHE cUCTeMbI BojocHa0xenus mpu [IT1/].
OT yero 3aBUCUT KOHKPETHBII BEIOOP CHCTEMBI BOJIOCHAOKEHUS?
Kakwue ocHoBHBIE TpeOoBaHMs ipeabsBiisitoTcs npu TI1]] 3akaukoii BoIbI K HarHeTaeMoi Bojie?
N3 kakuX caMOCTOSTENbHBIX 3BEHBEB WIIN DJIEMEHTOB COCTOUT CUCTEMA BOJOCHA0XKEHUSI?
0. MeTtopI TEMI0BOro BO3CHCTBUS HA ILIACT.
11. 3akauka TermoHOCUTENEH
12. BHyTpuIIiacToBoe ropeHue
13. Yto mpoucxoauT B pe3yibTaTe CO3AaHUs TEIJIOBOrO (POHTA, TeMIeparypa KOTOPOTO
nocruraer 450-500°C2
14. Yro sBisieTcss OCHOBHOM MPUYMHON HU3KON MPOAYKTUBHOCTH CKBAXKUH?
15. Kakue MeToapl MPUMEHSIOT AJi yBEIWYSHHsI IPOHUIIAEMOCTH TIacTa ¥ MpUu3a00iHOM 30HbI?
16. lMuppaBnrueckuii pa3peiB IUIACTa
17. U3 xakux mocienoBaTelbHO MPOBOIUMBIX 3TAroB cocTouT onepanus ['PI1?
18. KakuMm TpeOGoBaHMIM JJOIDKEH YAOBJIETBOPATH MECOK /IS 3aroHeHus Tpemud npu ['PI1?
19. T'uppomneckocTpyitHas nepdopanus
20. Kakue peareHThI JOOABISIOT K paCTBOPY COJITHOM KHCIIOTBI IPU 00pabOTKE CKBAKUH?
21. KucnoTHble BaHHBI
22. TIpocTeie KUCTOTHBIE 00PaOOTKH
23. KucnoTtHast 06paboTKa o1 JaBjICHUEM
24. KucnotHo-cTpyiiHBIE 00pabOTKH
25. TleHokucmoTHBIE 00PaOOTKHU
26. Kakue mpenmMymiecTBa UMEET MMEHOKUCIOTHAS 00padoTKa mepea 00bdHOM 00paboTKOM?
27. TernioBble METOIBI BO3JIEHCTBHSI HA MPU3a00HHYIO 30HY IUIacTa
28. TepmoxkucnoTHas 00paboTKa
29. BHyTpumiactoBas TepMOXUMUYECKast 00paboTKa
30. TepMoTra30XMMHYECKOE BO3CHCTBUE

ro

BoOoo~N O~ W

OO0pa3zen OuieTa 1Js IK3aMeHa

MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S POCCUMCKOI ®EJIEPAIIN
I'PO3HEHCKUI T'OCYAAPCTBEHHbBIN HEDTSAHON TEXHUYECKUI YHUBEPCUTET
nMeHu akagemuka M.Jl. MuuinoHImmkoBa
BUWJIET Ne 1

Jucnumimaa «TeXHOIIOTUS ¥ TeXHUKA METOJIOB ITOBBIIICHUS HEPTEOTIAUM
WNuctutyr __HedTH M Taza  mpoduiib « IKCIUTyaTalus U 00CIyKUBaHUE 00bEKTOB 100BIUU
He(TU» CeMeCTp

1. OCHOBHBIE 1Ie7TH METOJIOB BO3JICHCTBHUS Ha IJIacT
2. Kakue MeTopl NPUMEHSIOT AJIs1 YBETUYEHUS TPOHUIIAEMOCTH TIacTa ¥ MpU3aboiHOM 30HbI?
3. BuyTtpunnacroBas TepMoxuMuieckas 00padboTka

YTBEPXAIO:

« » 20 T 3aB. kadenpoit «kbPOHI' M»




7.4 Texymuii KOHTPOJIb

3agaua 5

Jliist pacueTra ruApaBIMueCcKOro pa3pbiBa IJIACTa MPUHUMAEM SKCIUTYyaTallMOHHYIO CKBAXKUHY
CO CJIeYIOIIeH XapakTepucTukoi: Tmyonna H=1600m; nuameTp sKcIuTyaTalmoHHOM Koionsl D=168
MM; TpYyObI U3 cTanu Mapku C; a¢pexTuBHas MOIIHOCTH iacta h=8 m; unrepsan nepdoparmu 1596-
1600 m; uncno nepdoparoHHBIX OTBepCcTU Ha 1 M 3()(heKTUBHON MOLTHOCTH IUIacTa 5; TJIACTOBOE
nasnenue pPrr=150 at; 3a00itHOE naBlieHHE Psag=120 aT; K1eOUT CKBaXWUHBI 10 THApPOpa3pbiBa Q=3
T/cyTkn; Beskor Hebhtn w4 =10 cn3; HePTAHOW IJIACT BBIPAKEH  MEIKO3EPHUCTHIM

CLIEMEHTHPOBAHHBIM I1€CYaHUKOM, UMEET CPEIHIO NOpUCTOCTh 0,15 1 HEOOIBIIYI0 €CTECTBEHHYIO
TPEIIMHOBATOCTh; IPOHUIIaeMOCTh ttacta k=0,05 0

OCHOBHBIMM pacyeTaMM II0Ka3aTelsIMU IPOLECC TUAPOpPa3pbiBa SIBISIIOTCS J1aBJICHUE
paspbiBa, pacxox pabounx >KMIKOCTEH W TIecKa, PaguyC TPEUIMH, MPOHUIAEMOCTb TPEIUH,
npru3a00WHON 30HBI U BCEH JPEHAKHOW CHUCTEMBI, 1€OMT CKBAXHMHBI IMOJIE THAPOPa3pbiBa, THII U
HE00XO0IMMOE YHCIIO arperaToB, okugaeMas 3PPEeKTHBHOCTb THAPOPA3PhIBA.

JlaBneHue pa3pplBa IU1acTa Ha 3a00e

Ppu?p =Py =Py + 05,
I'ne Pr=150 ar-nnacroBoe naBnenue; op =15 ar- naBieHne paccaoeHHE TTOPOI;
Hyz 1600-2,5
10 10

-BepTHKAJILHOEC TOpHOE JaBicHHUE (), = 2,5 -OTHOCHUTEJIbHBIA CpPEIHUN YACIbHBIH BEC TOPHBIX

P = =400  arm (40 MIla)

nopon);
Py, 3400 —150 +15 = 265 arm. (26,5 MIIa)
JlaBneHue pa3pbiBa Ha 3a00€ MPUOIMIKEHHO MOYKHO OTIPENICIIUTD 110 SMITUPUIECKOH (hopmyIe
P HK,,; _ 1600 1,75
per 10 10
I'ne kKon=1,5+ 2,0 -ombiTHBIH K03 duipenT (mpuHrMaeM cpenHee 3HaueHue Kor=1,75).

=280 arm. (28 MIla)

CpC,I[HI/IC 3HAYCHUC NABJICHUA pa3pbiBa HA 3a00€e 6y,[[eT
265+ 280

3a0
PP113P

=272,5 atm. (27,2 MIla)

Jlnst BBIACHEHHE BO3MOXKHOCTH IIPOBEJICHUs pas3pblBa IjgacTa depe3 168-MM 00caiHyr0 KOJOHY
IPOBEPUM IIPOYHOCTh KOJIOHBI Ha BHYTPEHHEE JaBlicHue 110 Gopmyre Jlamo.
JlonmycTUM aBICHHUE HA YCThE CKBAKUHBI ITPH 3aKAYKE KUAKOCTU-TIECKOHOCUTEIS BA3KOCTBIO
41 =250 cn3 Oyner
2 2
Dy —Dg o J K hy Ly
, — 0 +P,, +—=——= arm.
D;-D; K 10 10

rae Dut16,8 cM —HapyXHBI AMaMeTp SKCIUTyaTallMOHHOW KoyoHbI;Dp=14,4 cM-BHYTpeHHMI

JIMaMeTp HUKHEH 9aCTH 3TOH KOJOHHBI TPYO; O 1ex=3200 KI'/cM2-Tipe/iest TeKydeCTH ISl CTAIN MapKH
C;K=1,5-koapdunuent 3anaca mpouHoctd; y =0,95-0THOCUTENBHBIN YyIENbHBIA BEC >KUIKOCTH
pa3pbiBa; h-morepu Hamopa Ha TpeHue B 168-MM KoJioHe (ompeaessiroTes no tadumuie); L=1600 m-
JUIMHA 00CaHON KOJOHHBI.

[MpuHnMas cpemgHWit pacxod TMPH 3aKadyKe >KUAKOCTH-TIECKOHOCHUTENS paBHBIM 157/cex
(1300M/cyTKH), HAXOIMM MOTEPH HAropa B 168-MM KOJIOHE TIpH ITyOHHE CKBAXHUHBI 1750 M, s



KOTOPO# mocTpoena tabdi. 17, h=56 M cT. orcudk.,a 11 Hallell CKBaXHHBI TayonHoi H=1600 m stn
norepu OyayT

h= M =51wm crT. orcuok.
1750
CrnenoBareabHO
2 2
_ 16,82 —14,42 3200 o0, 51095 1600-095 o0, o
168 —14,4% 15 10

JlomycTuMoe JaBieHne Ha YCThe CKBaKMHBI B 3aBUCMOCTH OT MPOYHOCTH pe3bObl BepXHEH

4acTH KOJIOHBI TPYO Ha cTparuBaroliyue ycuiaus Oyaer
For _g
P, =K MIla,
g
4

rae Perp=136 T-cTparuBarorias Harpyska s 168-mMm 06caanbix Tpyo u3 cranu mapku C[4];

K=1,5-ko3¢¢pumnment 3anaca npounocta; G=50 T-HaTspkeHue rnpu 00Bs3Ke 00CaHON KOIOHBI (110

JIAHHBIM OYPOBOTO JKypHAaJIa);

[11356 - 50} -100
P 7

y = > =246 ar. =24,6 MIla
314.14,4

4

W3 nony4yeHHbIX ABYX 3HaueHuil Py npuHumaer menbie (246 at™.). Bo3amokHoe 3a00liHOE JaBieHne

npu Py=246 ar Oyzner

Ly _hy _ e, 1600-095 51095

P = + = ——
2a6 = Py 10 10

Ho Tak kak morpeOHOe naBiieHHe pa3pbiBa Ha 3a00e MeHblle (272,5 aTM), TO AaBJIEHHUE HA YCThE
CKBa)XMHBI Oy/1eT

=124,9 arm. =12,49 MIla

1600- 0,95 N 51-0,95 =124,9 atm. =12,49 MIla

Ly  hy
=P, 5 ——~+—L=2725-
Py 3a0 10 " 10



8. YueOHO-MeTOAMYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHne T CIMIMINHbI

a) ocHoGHas Tumepamypa.
babak C.B. D¢ hekTHBHOCTh TEXHOJIOTUI UHTEHCU(PUKAIUK TOOBIYM HEPTH U TTOBBIIICHUS
He()TEOTauH MIACTOB [ DNEeKTpoHHBIN pecypc]/ badak C.B.— DnekTpoH. TEKCTOBBIC
nanubie.— M.: 'eoundopmmapk, I'eonndopm, 2008.— 108 ¢c.— Pexxum moctyma:
http://www.iprbookshop.ru/16888.html.
. KBecko b.b., MeToapl U TEXHOJOTUM TMOAJAEPKAHUS IJIACTOBOTO JABJICHUS [DJIEKTPOHHBIN
pecypc]: yuebnoe nmocobue/ Ksecko b.b. - M. : Uudpa-Unxenepus, 2018. - 128 ¢. - ISBN 978-
5-9729-0214-9 - Pexum JOCTYyTIa:
http://www.studentlibrary.ru/book/ISBN9785972902149.html.
. ApOy3oB B.H. COopHuK 3amad 1o TeXHOJOrMH M0ObIYM HedTH M rasza B OCIOKHEHHBIX
ycnoBusixX [DnekTpoHHbId pecypce]: mpaktukym/ Apoy3os B.H., Kypranosa E.B.— Dnektpos.
TEKCTOBBIC JMaHHbIe.— ToMck: ToMCKMN MonIMTEeXHUYECKHi yHuBepcuteT, 2015.— 68 c.—
Pexxum nocryna: http://www.iprbookshop.ru/34711.html.
[TerpakoB /[.I'. PazpaboTka HE(TAHBIX U Ta30BbIX MECTOPOXKICHUM [DJIEKTPOHHBIN pecypc]:
yuebnuk/ IlerpakoB JI.I'., MapmamoB J[.B., Makciotun A.B.— DIeKTpOH. TEKCTOBBIE
nanabie.— CI16.: HannoHanbHbIi MUHEpaIbHO-ChIpheBOW yHUBEpCUTET «[ opHbIi», 2016.—
526 c.— Pexum moctyna: http://www.iprbookshop.ru/71703.html.
[IpumeHeHHe  TOBEPXHOCTHO-aKTUBHBIX  BEUIECTB B  IpolleccaXx  MOJATOTOBKU U
TPaHCHOPTHPOBKH HePTH [ DNEeKTpOoHHBIHA pecype|: Mororpadus/ H.YO. bamkupnesa [u np.].—
DneKTpoH. TeKcToBble NaHHbIe.— Kaszanb: KazaHckuil HallMOHANBHBIM HCCIIEI0BATENbCKUI
TEXHOJOTHYECKUM YHUBEPCUTET, 2016.— 168 c— Pexum JlocTymna:
http://www.iprbookshop.ru/62245.html.
0) OononHumenvHas 1umepamypa:
Hedts u ra3 [Dnexrponnslii pecypc] / - M. : I'opnas kuawura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexxum noctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html
CuzoB B.®. Ympasnenue pa3paboTkoi 3anexeil HEPTH C TPYAHOM3BICKAEMBIMH 3allacamMu
[DnexTpoHHBI pecypc]: yuebHoe mocodme. Kypc nexmuit/ CuzoB B.D.— DnexTpoH.
TekcToBble gaHHbIe.— CrtaBponosib: CeBepo-KaBkasckuii ¢enepanbHbii  YHUBEPCUTET,
2014.— 136 c.— Pexxum nocryma: http://www.iprbookshop.ru/63148.html.
Casenoxk O.B., Meroasl mnporHo3upoBaHusi (akTOpoB 3aTpyAHEHHUsS] HEPTEAOOBIYN C
OCIIO’)KHEHHBIMH YCJIOBHSIMH U aHAJIN3 MPUHIIUIOB MHGOPMAIIMOHHBIX YIIPABISIONIUX CUCTEM
[Dnextponnslii pecypce] / CaBenok O.B. - M. : 'opras kaura, 2013. - 54 c. - ISBN 0236-1493-
2013-57 - Pexxum nmocryna: http://www.studentlibrary.ru/book/0236-1493-2013-57.html.



http://www.iprbookshop.ru/16888.html
http://www.studentlibrary.ru/book/ISBN9785972902149.html
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9. MaTepua/bHO-TEXHUYECKOE ofecneyeHHe TUCHUIINHBI « TeXH010TUusl U TEXHUKA METO/10B
NOBBIIEHUS HeTeoTAAUM
IIpy uTeHUH JIEKIIUN UCIIOJIB3YETCs SKPAaH U MOHUTOP.
TexHu4eckue cpencTBa 00ydeHus — COCpe0TOUEHBI B Jlabopartopusx kadeapsl «kbPOHI M»
(ma6. 2-33 u 2-35).
B naGoparopuu conepkarcs 3JIeKTPOHHBIE BEPCUN METOUYECKUX YKa3aHUN K BBITIOJTHEHHUIO
1a00paTOpHBIX padoT.
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