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IHACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB 110 YYEFHOU JTUCIUILJINHE

«Pa3pa60T1<a M SKCIIIyaTranus Hed)TﬂHBIX M T'a30BBIX MECTOPOKICHUMN

(HauMEeHOBaHWE TUCITUTIIIUHBI)

Konx konTpoaupyemoi HaumeHoBaHue
Ne KonTpoanpyembie pa3aesibl (TeMbl)
KOMIIETeHIINH OLIEHOYHOI0
n/n JTUCIHUTIIINHEI
(WM ee 4YacTH) cpeacTsa
O06c eHHE
| | Beexenue TK-1 PIRACHI
coo01eHnit
) DU3UKO-XUMHUUECKHE CBOMCTBA MK-12 OO6cyxnenue
MIPUPOIHBIX YTIEBOJOPOIOB cOO0O0IIIeHU T
O6cyxnenue
3 | Tumsl 3aexel yriaeBo10poi0B IIK-1, IIK-12 COOOIIIEeHU I
bimn-onpoc
OO6cyxnenue
4 | Pa3zpaboTka HEDTIHBIX MECTOPOKICHUN IIK-1, TIK-12 cooOmIeHni
baui-onpoc
'anponuHamMudeckre OCHOBBI
O06c eHHE
5 | mpoexTupoBaHus pa3padOTKH HEDTIHBIX [1K-1, ITK-12 PHRACHH
o coo01eHnit
MECTOPOXKICHHIA
OO6cyxnenue
Mertonp! yBennueHus HehTeoTaaun o
6 ARy reorn TK-1, TIK-12 coobmenuit
IUIACTOB
baui-onpoc
O6cyxnenue
Croco05I KCcIuTYaTar He(TIHBIX .
7 yarauuu ned TIK-1, TIK-12 coobmenuit
CKBaKHH
bimn-onpoc
OKcnayaTaust CKBaKHH B OCIO0KHEHHBIX O06c cHHe
8 yarar TK-1, TIK-12 PIRACHI
YCIIOBUSAX cooOmeHui
Mertoap!l BO3AEHCTBUS Ha IPU3a00HH O06c eHHE
9 /BT BO3/L p yio TK-1, TIK-12 PIRACHI
30HY CKBQXHH coo0meHui
10 | IlogzemHbIN KanUTaNIbHBIA PEMOHT IIK-1, ITK-12 bimn-onpoc
CO0p 1 moAroToBKa HE(MTH, ra3a U BOLLI O06c¢c €HHE
11 P M TIOX brn, A TK-1, TIK-12 PIRACHI
Ha TPOMBICIIaX cooOmeHui
OO6cyxnenue
12 | UccaenoBaHue ra30BhIX CKBAKUH TIK-1, TIK-12 coo01IeHnit
baui-onpoc
Pa3paborka ra3oBBIX U ra30KOHIEHCATHBIX Obcyxnenie
13 p ° A TK-1, TTK-12 cooBmeHMit
MECTOPOKICHUHN
bimn-onpoc




INEPEYEHb OIIEHOYHBIX CPEJACTB

Ne
n/n

HaumenoBanme KpaTkas xapakTepucTuka IlpencraBienne
OII€HOYHOT 0 OIIEHOYHOT'0 cpelicTBa OII€HOYHOTI' 0
CpeAcTBa cpeacTsa

B oHze

Bnuy-onpoc CpencTBo KOHTPOIISl YCBOSHHS y4eOHOTO Bomnpock! o temam /
MaTepuaia TEMBI, pa3Jiena Wi Pa3ieiioB pasnenam
JTUCIMILTNHBI, OPraHU30BAHHOE KaK JUCTIUTLTAHBI
y4ueOHOE 3aHATHE B BHIIC cOOeCeI0BaHMUS
npernoJiaBareis ¢ 00yJaronIMUCS

Obcyacoenue [IpoaykT camocTosTENEHON PaOOTHI CTY ICHTA, TeMsl TOKIa0B,
coobuenue MPECTaBISIIONINI OO0 MyOIMYHOE BBICTYTIIICHHE coobuieHuit
[To pemenuto onpeneneHHON yaeOHO- TPAKTUIECKOH,
y4eOHO-UCCIIEA0BATEIbCKON WIIM HAYYHOU TEMBI

NV hE LD —

10.
11.
12.
13

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

BOIIPOCHI JIJIA BJIML-OITPOCA

DuU3NYECKOe COCTOSIHUE HEPTH U Ta3a MPU PA3IMYHBIX YCIOBHSIX B 3aJICKH
DU3HKO-XUMHUUYECKHI CBOMCTBA HE(TH U Ta3a

PactBopuMOCTE HEQTH U JaBJICHNE HACHIIICHHS ra3a B He(TU

OO01re MOHATHS O TOPHBIX MOPOJIAX

YcnoBus 3aneranus yriaeBoI0poa0B B 3eMHOUM Kope

OOBekT U cucTteMa pa3paboTKu

OcCHOBHBIE TMapaMETPhl, XapaKTEPU3YIOIIHE pPa3IUYHbIe CHCTEMBbI Pa3pabOTKu HE(TSIHBIX
MECTOPOXKACHUN

Pexumbl paboThl HE(YTAHBIX MJIACTOB

Cuctemsbl pa3paboTKu 0€3 BO3ICUCTBUS U C BO3JACHCTBUEM HA IIJIACT

PerynupoBanue pa3paboTki HEPTSHBIX U Ta30BBIX MECTOPOKICHUN

[MunpoauHamMuveckas cxema HeTSIHON 3aJIeKU

PanmonanbHas cxema pa3MenieHus CKBaXKUH B HE(DTAHBIX TUIACTAX ¢ HATTOPHBIM PEKUMOM

. 'unponuHamuyeckue OMNpENENeHNs OCPEAHEHHBIX 3HAUEHUN HEKOTOPHIX MapaMeTpoB

HE(PTSAHBIX TUIACTOB — MPOHUI[AEMOCTH ¥ MOIITHOCTH
Du3uko-xUMHUYECKHUE METOALI BO3ACUCTBUS HA IUIACT

TeroBble METOIbI BO3IEMCTBHS HA ILJIACT

@DOHTaHHBIH c1TOCOO

Komnpeccopuslii crioco0

DKcmyaTanus CKBaXKUH INTyOMHHO-HACOCHBIMU YCTAaHOBKAMHU
[eHTpoOeKHBIE STEKTPOHACOCHI

Hogetimue criocoObl SKCIUTyaTallui CKBaYKUH

DaKTOPBI, OCIOKHSIOMINE MTPOIECC IKCIUTYyaTallud CKBAXKUH
DKcITyaTalus CKBaXKUH MTPU COBPEMEHHBIX METO/1aX MOBLIIIEHUs HedTe-, ra300TAaun
DKCIuTyaTanust CKBaXKHUH MTPH HU3KUX 3a00MHBIX TaBICHUIX
I'mapaBauyeckuii pa3pbiB I1acTa

KucnortHoe Bo3zeiicTBre Ha Mpu3ab0iHYI0 30HY CKBa)KUHBI

Mty nbCHO-yIapHOE BO3ICUCTBUE HAa TPU3A00MHYIO 30HY CKBaKHHBI
Bub6poBo3neiicTBre Ha Mpr3a00iHYI0 30HY CKBa)KUHBI
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28. DIeKTpOTruApaBINUECKOE BO3ACHCTBIE HA MPU3a00HHYIO 30HY CKBAKUHBI

29. Bunp! u knaccuuKaIus moa3eMHbBIX pad0T CKBaXUH

30. ArperaThsl, IpUMEHAEMBIE JJIsl IOJA3EMHBIX Pa0OT CKBAXXUH

31. O6opynoBanue, MPUMEHIEMOE IS IOJI3EMHBIX PAaOOT CKBaKHUH

32. UHCTpYMEHT, MPUMEHSEMBIi IS MOA3EMHBIX pa0OT CKBaKUH

33. Tekymuii peMOHT CKBaKUH

34. KanutanbHblil pEMOHT CKBaYKUH

35. OxpaHa OKpyx)arwuiei cpebl IpU MPOU3BOJICTBE MOA3EMHBIX PEMOHTOB CKBOKUH

36. CuctemMbl COBMECTHOTO cOOpa U TpaHCTopTa He(TH U rasa

37. CxeMsbl cOopa ¥ TpaHCIIOpTa HEPTH HA POMBICIIC

38. Cxemsbl cOopa rasa 1 KOHEHCATa Ha IPOMBICTIE

39. 3amepHbIe YCTaHOBKHU cucTeM HedTerazocOopa

40. YcTaHOBKHM 151 IOATOTOBKU HEPTH

41. O6opynoBanue A1 cOOpa U MOATOTOBKHA HEPTH

42. Onpenenenne 3a00MHOTO JaBJICHUS B CKBAKUHAX

43. UccnenoBanue CKBaXXHMH MPU CTAIIMOHAPHBIX PeXKUMaxX (pribTpanuu

44. VlccnenoBaHne CKBaXHH  METOJOM  YCTAHOBUBIIMXCS OTOOPOB MpPHU  JUIMTEIbHOM
cTaOWIM3aluy aBJIeHUs U 1e0ura

45. OnpeneneHue 3amnacoB rasa

46. OcobeHHOCTH pa3padOTKU Ta30KOHICHCATHBIX MECTOPOKICHUN

OueHkKa «3a4yTeHO» - BBICTABISAETCA CTYIEHTY, €CIM OH TBEpPAO 3HAeT MarepHall,
TPaMOTHO U 1O CYIIECTBY M3JIaraeT ero, yMeeT MpUMEHATh MOJyYEHHbIE 3HaHUS Ha MPAKTUKE, HO
JIOTTYCKaeT B OTBETE WJIM B PEIICHUHU 337a4 HEKOTOpPbIE HETOYHOCTH, KOTOPbIE MOXKET YCTPAHUTD
C TIOMOIIBIO JIOMIOJIHUTENIbHBIX BOIPOCOB MPETOaBaTENs

OueHkKa «He 3a4TeHO» - BBICTABIISIETCS CTYACHTY, KOTOPBIM HE 3HAeT OOjbllIeld 4acTh
OCHOBHOTO COJIepKaHUs Y4eOHOW NpOrpaMMbl IUCHUIUIMHBI, JOMYCKaeT TpyOble OMIMOKU B
(bopMynTUpPOBKaX OCHOBHBIX NMOHSTUN IUCHUIUIMHBI M HE yMEET HCIOJIb30BaTh IMOJIYYECHHBIE
3HAHUS P PELICHUN TUIIOBBIX MPAKTHYECKUX 3a]ad.

YcneBaeMocCTh CTYIEHTOB 110 y4eOHOMY KypCy HE3aBUCHUMO OT €ro 00IIel TpyI10eMKOCTH
B TEUYCHHE CEMECTpa OLIEHUBAETCS MakcuMaibHO B 100 6aioB U BKITIOYAECT:

MeKywutl KOHMpOAb YCIEBAEMOCTH, KOTOPBIA MpeNroyiiaraeT OILEHKY AaKTUBHOCTU
ayIUTOPHOM pabOTHl CTy/JEHTAa B TEUEHHE CEMeCTpa: clada JIaDOpaTOPHBIX M MPAKTHYECKHX
pabor;

PyOedxCcHblll KOHmMpOnb, KOTOPBIM TMPOBOJUTCS IO MaTepuagaM MPOHJICHHBIX TeM,
MOYJIeH B BUJIE KOHTPOJIbHBIX padOT B mepuo 1-0if 1 2-0i1 aTTecTarmii;

camocmoamenvuyro pabomy cmyoeHma, KOTopasi OCYIIECTBIIIETCS B BHJE HaNUCaHUE
pedepaToB, BEITIOTHEHUS JTA0OPATOPHBIX U MPAKTHIECKUX PAOOT M MX 3aIIUTHI.

B Tedenune yueOHOTO ceMecTpa TPOBOASTCS BE ATTECTAIMH, BO BpPEMS KOTOPBIX
MOJIBOJSTCS. UTOTU JIEATEIbHOCTU CTYACHTOB B Oa/NIbHOM CHUCTEME MO BCEM BUIaM KOHTPOJIS:
TEKYIIUI ¥ pyOeXHbII KOHTPOJb, CAaMOCTOSTENbHAs paboTa M MocemaemMocTb. Pacnpenenenue
0aJUTOB MO BHJIaM CEMECTPOBBIX OTYETHOCTEH OCYIIECTBIIIETCS B COOTBETCTBHH C TaOmmiei 1.
BPCITHTY 2014.
bamipl, mnomydeHHBIE CTYA€HTOM 10 BceM (opmaM KOHTpOJIE B TEUYEHHUE CEMECTpa,
CYMMHPYIOTCSI M TPU HAOOpe HUKEMEPEUYHCIEHHOTO KOJIUYeCTBa OaJJIOB CTYACHT MOJIydaeT
«aBTOMATHYECKH» UTOTOBYIO OIICHKY 1O miKayie cornacHo Tadmuie 2. BPC ITHTY 2014.

Kputepuu ouenku (8 pavxax mexyweti ammecmayuu)



Peznamenmom BPC I'THTY npedycmompeno 15 6annos 3a mexkywyr ammecmayuro.
Kpumepuu oyenxu paspabomansi, ucxoos u3z pasoenerus oannog: 10 6annoe 3a oceoenue
meopemu4eckux 60npoco8 OUCYUNIUHbL, 5 OANL08 — 3a 8bINOIHEHUE NPAKMUYECKUX 3a0aHUL.

KpuTtepuu olleHKH 0TBETOB HAa TeOpeTHYECKHE BONPOCHI:

- 0 6annoe evicmagnaemca cmyoeHmy, eciiu 0an HenoHsil omeen, MPEICTABISIONINA cOO0U
PA3pPO3HCHHLIC 3HAHUSA IO TCMCE BOIIPOCa € CYHICCTBCHHBIMU OI_HI/I6KaMI/I B OINpCACIICHUMAX.
[IpucyTcTBYIOT (parMeHTapHOCTb, HEJIOTHYHOCTh H3J0XKeHHA. CTYAEHT HE OCO3HAeT CBS3b
JaHHOTI'O TOHATUA, TCOPUHU, ABJICHUA C APYIUMHU OGBGKT&MI/I JUCHUITIINHBI. OTcyTCTBYIOT
BbIBOAbI, KOHKPCTHU3ALUA U NOKA3ATCIIbHOCTb U3JIOKCHUA. Peun HECTpaMOTHas. I[OHOJIHI/ITCHLHBIG
" YTOYHATIONIME BOIPOCHI IPCIOAABATCIId HE IPUBOAAT K KOPPCKIIMU OTBCTA CTYACHTA HC TOJILKO
Ha IIOCTAaBJICHHBIN BOIIPOC, HO U Ha APYTHUE BOIPOCHI JUCHUILINHBI.

- 1-2 6annoe eévicmasnaemcsa cmyoenmy, eciu 0aH HeOOCMAMOYHO NOJIHbLUL U HEOOCMAMOYHO
paseepuymuiti omeem. Jlormka ¥ TOCIEIOBAaTENILHOCTh U3JIOKEHUS HMEIOT HapyLIeHHUS.
JlonyiieHsl omMOKK B PACKPBITHH MOHATUN, yHoTpeOaeHuH TepMUHOB. CTyAEHT HE CHOoCcOoOeH
CaMOCTOSITEJIbHO BBIICNIUTh CYIIECTBEHHbIE M HECYIIECTBEHHbIE MPU3HAKM U MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U. Cmyoenm Modcem KOHKpemu3uposams 0000ujentbvle 3HaHusA, 00KA3a8 Ha
APpUMePax ux 0CHOBHbLE NOJIOAHCEHUSL MOAbKO C NOMOWbIo npenodasamens. Peuesoe ogpopmnenue
mpebyem nONpPasox, KoppeKyuu.

- 3-4 o6annoe evicmasnaemca CmyoeHmy, ecCiu OaH NOJHbLU, HO HEeOOCMAMmOYHO
NOCIe008ameNbHblli Omeem HA NOCMABNIEHHbl 60Npoc, HO TIPU STOM I[I0KAa3aHO yMEHHUE
BBIJIETIUTH CYUIECTBEHHbIE W HECYILECTBEHHBIE NMPU3HAKU U MPUYUHHO- CJIEICTBEHHBIE CBS3U.
OTBeT JIOTMYEH W HU3JI0KEH B TEPMHUHAX Hayku. Moecym Ovimb Oonywenvl 1-2 owubku 6
onpeoeneHuy  OCHOBHLIX  NOHAMULL,  KOMOpbvle  CmyOeHm  3ampyOHAemcs  UCHPAGUMb
CAMOCMOAMENbHO.

- 5-60annoe evicmasnaemcs cmyoeHmy, eciu OaH NOJHGIU, PA3GEPHYMbI Omeem Ha
MOCTaBIICHHBIA BOMPOC, TOKA3aHO YMEHHE BBIJCIHUTH CYIIECTBEHHBIE W HECYIECTBEHHBIC
MpU3HAKU, MPUIHHHO- CJIEICTBEHHBIE CB3U. OTBET YETKO CTPYKTYpPUPOBAH, JIOTUYEH, U3TI0KEH
B TepMUHaX Hayku. OOHAKO OONyWeHbl He3HAYUmenbHble OWUOKU UIU  HedoYyembsl,
ucnpasieHuvle Cmyo0eHmom ¢ NOMOUbIO «HABOOSUUXY BONPOCOE NPEeNnooda8amels.

- 7-8 bannoe evicmaensaemcsa CmMyoeHmy, ecau OaH NOJHbIL, PA3GePHYMbIL omeen Ha
MOCTaBJICHHBIA BOIPOC, OOKA3AMENbHO DACKPbIMbL OCHOBHblIE NOJIOMNCEHUsl MmeMbl; B OTBETE
MIPOCIIEKMUBAETCS YeTKasl CTPYKTYpa, JIOrHuecKas MociIe0BaTeIbHOCTh, OTpaXkarolias CylHOCTb
pacKpbIBa€MbIX TMOHATHH, TEOpHil, sBICHHU. OTBET H3J0XKEH JUTEPATypPHBIM SI3BIKOM B
TEPMHHAX HAyKU. B omeeme Oonyujenvi Hedouemvl, UCNPABILEHHbIE CIMYOEHMOM C NOMOUbIO
npenooasameis

- 9 6Oannoe evicmaenaemca cmyoeHmy, eciau OaH HNOAHBIU, PA3GEPHYMbINU omeem Ha
MOCTABIICHHBIA BOMPOC, TIOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHWA 00 OOBEKTe,
AOKa3aTCIIbHO PAaCKPbITbEl OCHOBHBIC TIOJIOKCHHA TEMbI; B OTBCTC IIPOCIIC)KHUBACTCA YCTKAA
CTPYKTypa, JIOTUYECKash TOCIEeIOBATEIIbHOCTh, OTpPaXaroliasi CYIIHOCTh PacKPhIBAEMBIX
TIOHSTHUH, TCOpUH, ABJICHUN. 3HaHUe 006 0OveKkme OeMOHCMPUPYemcs Ha (hone NOHUMAHUSL €20 6
cucmeme OAHHOU HAYKU U MeHCOUCYUNTUHAPHBIX cesized. OTBET W3JI0XKEH JHUTEepaTypHBIM
S3BIKOM B TEPMHUHAX Hayku. Mocym Ovimb OonyweHnvl Hedouemvl 6 ONpedeieHuu NOHAMUL,
ucnpagiennvie cmyOeHmoMm camoCmosamenbHo 68 npoyecce omeemd.



- 10 6annoe evicmasnaemcs cmyoeHmy, ecau OaH NOJHbIL, PA3GEPHYMbII Omeem Ha
MOCTaBIICHHBIM BOMPOC, TIOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHWA 00 OOBEKTe,
MPOSIBIISIONIASCS B CBOOOHOM ONIEPUPOBAHUH TIOHATHUSMU, YMEHHUH BBIICIUTH CYIIECTBEHHBIC U
HECYIIECTBCHHBIE €r0 MPHU3HAKHU, NPUYNHHO-CICACTBCHHBIE CBSI3U. 3HaHUE 00 OoOBeKTe
JIEMOHCTpHpYeTcs Ha (DOHE TIOHUMAaHUS €r0 B CUCTEME JAaHHOW HAYKU M MEKIUCIHUILIMHAPHBIX
cBszeil. OTBeT hopMynHupyeTcs B TEPMUHAX HAYKH, U3TIOKEH JIUTEPATYPHBIM S3BIKOM, JIOTHYCH,
JOKa3aTeNeH, 0eMOHCMpUpPYem agmopcKyio HO3UYUI0 cmyoenma.

bannvt 3a memy 6vi6ooamca Kak cpeOHuil 0ann no 3aA0AGHHLIM CHIYOEHMY 60NPOCAM, He
cuumasn Koau4ecmeo «HagoOAUUX» U YMOUHAIOUUX 6ONPOCOE.

Bbannwt 3a meKyuwiyro ammecmauyuro 6bl6OOAMCA KAK cpeduuﬁ oann no écem memanm.

s pedepara
XapaKkTepucTUKa )KUIKUX YIIIEBOJOPOIHBIX CMECen
[TpuponHbIii ra3 U KOHAEHCAT KaK TOIUIMBO JJII XUMUYECKOM MPOMBIIIIEHHOCTH
Kpatkas uctopus pa3Butust HeTIHONW TPOMBIIICHHOCTH Poccuu
OGopynoBaHue yCThst HETIAHBIX CKBAKUHBI
O06opynoBaHUE YCThs Ta30BOM CKBAXKUHBI
[TonzemHoe 00opyiOBaHUE CTBOJIA FA30BbIX CKBAKUH MPU J0OBIUE IPUPOTHOTO raza
Pa3JIMYHOTO COCTaBa
7. O6opynoBaHue 32005 Ta30BBIX CKBAKUH
8. OO6opynoBanue 320051 HEPTIHBIX CKBAKUH
9. OcHoBHbIE (PaKTOPHI, TOAJIEKAIINE BHIICHEHUIO TP UCIIBITAHUN TFA30BBIX CKBAXKHUH
10. UcnbiTanne HEPTIHBIX CKBAXHUH HA TEPMETHYHOCTh
11. UcnpiTanue ra30BbIX CKBaKUH HA TEPMETUYHOCTD
12. TexHomorus uccieoBaHUs HEPTIHBIX U Ta30BBIX CKBAKHUH
13. TexHuKa Mpu UCCICTOBAHUH HEPTIHBIX U Ta30BBIX CKBAXUH
14. Pa3Mmerenne CKBaXXUH MO CTPYKTYPE U TUIOIIAIM TA30HOCHOCTH U HEPTCHOCHOCTH
15. OcHOBHBIE TapaMETPhl XapaKTEPU3YIOIIUE MECTOPOKICHUS
16. OcHOBHBIEC IPUYHMHBI CHIKEHUS TIPOAYKTUBHOCTH HE(PTSHBIX U TA30BBIX CKBAKHH
17. TeXHOTOTUYECKHUI PEKUM IKCILTyaTallii HE(TSIHBIX M Ta30BBIX CKBOKHH
18. PerynupoBanue neburta u q1aBjaeHUs HEPTIHBIX U Ta30BBIX CKBAXKUH
19. PesxuMbl 3KCTTyaTauy HEQTSHBIX U Ta30BBIX MECTOPOKICHHIA
20. IlepBoHayanbHas XapaKTEPUCTUKA Fa30BOM CKBaKUHBI
21. Mertoapl yBenu4eHHs 1EOUTOB HE()TAHBIX U Ta30BbIX CKBAKUH
22. ®a30BbI€ MPEBPAILICHUS TA30KOHIEHCATHBIX CMECei

A e

Oo0pa3zen - 3aganne 11 pedepara
Beenenue
Conepxanue
Ob6opynoBaHue ycThsi HEPTAHBIX CKBAKUHBI
3akroueHue
Cnucok UCIoJIb30BaHHOM TUTEpaTyphl

Tembl 17151 1a00pATOPHBIX 3aHATHIA
OmnpeneneHue coJepKaHusl BOISHBIX TAPOB B IPUPOIHOM YTIICBOJOPOIHOM Ta3
OmnpeneneHre KOMIIOHEHTHOTO COCTaBa MPUPOIHOTO ra3a XpoMaTorpapuueckum MeTo10M
OmnpezneneHne IIOTHOCTH PUPOIAHOTO ra3a
Onpenenenne kodh(HUIIMEHTA MOIE3HOTO IEHCTBUS Ta30KUIKOCTHOTO IMOAbEMHUKA

bl e
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5. OcCHOBBI TpPUMEHEHHS KOMIIBIOTEPHOM TOMOrpaduu TMpH HCCICIOBAHUU IPOLECCOB
buIBTpaIy B TOPUCTOM Cpelie

6. OmnpeneneHne HACHIIIEHHOCTH OPUCTON CPEbI IO TaHHBIM TOMOTpaduu

3amep neOuTa rasa, BBIXOAAIIETO U3 CKBAKUHBI

8. Opudaiic (maitOHbII H3MEPUTEb)

=

Oo0pa3sen 15 J1a0OPATOPHOTO 32/1aHUA
OmnpezneneHye HACHILIEHHOCTH MOPUCTOM CPeibl 0 JaHHBIM TOMOrpaduu
1. BBenenue
2. ConepxxaHue
3. Onpenenenne HACHILIEHHOCTH MOPUCTOM Cpe/Ibl IO AAHHBIM TOMOTrpaduun
4. 3akmroycHue
Hcnonws3oBanHas mreparypa

Kputepuu ouenku (6 pavxax mexyweti ammecmayuu)

Peenamenmom BPC I'THTY npedycmomperno 15 dannos 3a mekywyro ammecmayuio.
Kpumepuu oyenxu paspabomanwi, ucxoos u3z pasoenenus oannog: 10 6annoe 3a oceoenue
meopemuyecKux 60npoco8 OUCYUNIUHbL, 5 OANI08 — 3a 8bINOJIHEHUe NPAKMUYECKUX 3A0AHUL.

Kpurepun oueHKH BHINOJTHEHUS MPAKTHYECKUX 3aJaHUI:
- 0 6amIoB — 3a/1aHKEe HE BBIMIOJHEHO (HE HAlICHO MPAaBUILHOE PEIICHUE).
- 56a10B — 3a7]aHUE BHITIOJIHEHO (HAHACHO MPAaBUIILHOE PEIICHNUE).

bannvt 3a kommponsuyrw pabomy 6vl600aAmcA KAk CPeOHUil 0ann no ecem 3a0AHUAM
KOHmMPOIbHOU padomul.

Bannsl 3a mexkywyro ammecmayuio no nPAKmMudecKum 3a0aHUAM 8bl8OOAMCA KAK CPEOHUN
0ann no ecem KOHMPObHBIM PAOOMAM.

Ceabmoii cemecTp

JedopmaiimoHHbIe U MPOYHOCTHBIE CBOMCTBA TOPHBIX MOPOA

VYnpyrue u3aMeHeHHs KOJUIEKTOPOB B IIpoliecce pa3padOTKM MIKCIUTyaTallud HEPTSIHBIX U

ra30BbIX MECTOPOXKICHUN

HanpskeHHOE COCTOSIHUE IOPOJ B YCIOBUSX 3aJIETAHUS B MACCUBE

BrnusiHue naBneHus Ha KOJUIEKTOPCKUE CBOMCTBA OPOJT

HccnenoBanue CBOMCTB MIaCTOBBIX HedTeH

W3menenue cBoiicTB HeTH B IpezienaXx HeTEHOCHOM 3alexu

PacTBOprMOCTB razoB B BOJIE IO AABJIICHUEM

CocrosiHre 0CcTaTOYHOH (CBS3aHHON) BOABI B HE(TIHBIX U TA30BBIX KOJJIEKTOPAX M METOJbI

e€ ornpeaeneHus

CocrosiHre EePEeXOAHBIX 30H HE(PTh — BOJa, HETh — ra3 ¥ BoAa — ras

10. BnustHue cTpoeHus yrieBoAOpOAOB, JAaBIEHHsS M TeMIepaTypbl Ha (ha30Bble MPEBpAIICHUS
ra30KOH/IEHCATHBIX CUCTEM

11. Kputnueckass  Temmeparypa M KPUTHYECKOE  JABICHHE  MHOTOKOMIIOHEHTHBIX
YIJIEBOJOPOIHBIX CMECEH

12. BnarocoaepxaHue NPUPOAHBIX Ia30B M Ta30KOHJEHCATHBIX CHUCTEM. BIIMSHUE BOJBI Ha
(a3oBbIe MpeBpaIIEeHUs YIIIEBOIOPOIOB

N —

PN W
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13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

Nk W=

o N

he

17.
18.
19.
20.
21.
22.
23.
24.

25

Munepanu3anus 1mi1acToBOK BOJIbI

dusnyeckue cBOUCTBA IIACTOBEIX BOJ

PerynupoBanue pa3paboTki HEPTSHBIX U Ta30BBIX MECTOPOKICHUN

PanmonanpHas cxeMa pa3MenieHus: CKBaXUH B HE(TAHBIX TUIACTaX C HATIOPHBIM PEKUMOM
Mopenu mi1acToB U MPOLIECCOB pa3paboTKu

Tune! Mozenell mIacToB

MonenupoBaHue MPOIECCOB Pa3padOTKH

[IporHo3upoBanre M3MEHEHUS NaBJICHHUS HA KOHTYpe HE(TSIHOrO MECTOpPOXKIEHHUS IpU

YIIPYTOM PEXHUME B 3aKOHTYPHOU 00JacTH Ijiacta
Pa3paboTka TpemnHoBaTO-MOPUCTHIX MJIACTOB MPH BHITECHEHUH HE()TH BOIOM
OnbIT ¥ TPo6IEMBI pa3pabOTKH MECTOPOXKICHHUH ¢ TPUMEHEHNUEM 3aBOJHEHHUS

Pa3paboTka MECTOpPOXKICHNI MyTeM 3aKauyKH TEIUIOHOCUTENICH B IJIACT METOJOM TEIUIOBBIX

OTOpOYEK
Pe3ynbraTel 1 ipoGsieMbl pa3pabOTKH MECTOPOKICHUH TETUIOBBIMH METOIAMH
[IpoekTHBIC TOKYMEHTHI IO pa3paboTKe HEYTIHBIX MECTOPOKICHH I

OCHOBHBIE CBEJICHHS O TPOIIECccaxX TEIJIO- U MacCONepeHoca

Teoperuueckue OCHOBBI MPOLIECCOB HATHETAHUS TETIJIOHOCUTEIIEH

dusnyeckne Mporeccs, MPOTEKAOIIIE IPH BEITECHEHUH HEPTH ITapoM

@DaKTOpbI, OrpaHUINBAIONIUE IPUMEHEHHE MTPOIIECCOB, MTPHU BHITECHEHUU HEPTH MApOM
MopennpoBaHre IPOMBICIIOBBIX YCIIOBHI MPH HarHETaHUH TETIOHOCHUTEIIEH B TUIACT
OCHOBBI ITPOIIECCOB BHYTPUILIACTOBOTO TOPEHHS

BocbMoii cemecTp
Turmbl 1 KOHCTPYKIUU (POHTAHHBIX apMaTyp
O06opynoBaHMs M PEKUM IKCILTyaTallul (POHTAHHBIX CKBAKUH
Br160p 060pynoBaHus B peKUMa IKCILTyaTaliy Ta3Miu(THBIX CKBAXKUH
Bnusinue quaMeTpa miyHkepa Ha IPOU3BOAUTENFHOCT TIIYOMHHOTO HAacoca

Harpysku, neiicTByroniue Ha IITaHTU TTTyOMHHO-HACOCHBIX YCTAHOBOK, U UX BIIMSHUE Ha XOJ

IUIYHXepa
[Tyck KOMIIPECCOPHBIX CKBAKUH B DKCIUTYaTALHIO
Xapaxrepucrtuka [IIIOH u ycnoBus npuMeHneHus

OcHOBHBIE IOHATHS O METOAE TMAPABIMYECKOT0O pa3phiBa ILIacTa
Ob6opynoBaHue 115 THAPABIMYECKOTO pa3phiBa IU1acTa

. O6paboTKa CKBaKHUH COJISTHOW KHUCIOTON
11.
12.
13.
14.
15.
16.

I'uaponeckocTpyiinas nephoparusi CKBaKuH

HoBble TexHUYECKHE CPECTBA U TEXHOJIOTMU CKBAXKMHHOM J0OBIYM HEPTH
OcHoBBI BbIOOpa c110CO0a HKCIUTYaTAlUH CKBaYKUH

[TonzemHOe 000pYyOBaHUE CKBAKUH

Crioco0bI 1 cpecTBa BOCCTAHOBICHUS T€PMETUIHOCTH 00CAHBIX KOJOHH
Meponpusitusd, NpOBOAMMBIE IO  NPENOTBPAILECHUIO  OTJIOKEHUH  napaduHa
rITyOMHHOHACOCHON YCTaHOBKE

Bboprba ¢ oTnoxeHnssMu ac(hanbTOCMOJIMCTBIX BELIECTB U COJIEN B CKBaKMHAX
DakTopBI, MOIJIeKAIINE BBIICHEHUIO MTPHU UCTIBITAHUN Ta30BBIX CKBAKUH
Hasnauenwne n knaccudukamnus cucteM coopa HedTH U ra3a

Cenapanus raza y CKBaXKMH

OO0pa3zoBaHue HEPTAHBIX SMYJIbCUH U METO/BI UX pa3pyILIECHUS

[TonroroBka rasa K TpaHCIIOPTHPOBKE

Mertonsl npenynpexaeHus o0pa3oBaHus TUAPaTOB

Jerunpanus ra3a Ha IpoOMbICTIax

. UccnenoBanye CKBa)kKMH Ha CTAallMOHAPHBIX PEXKUMAX
26.
27.

HccnenoBanue Ha HECTAITMOHAPHOM PEKUME PaOOTHI CKBAKUHBI
HccnenoBanue ckBakuH, 000pynoBanHbix J1[H
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28. UccnenoBanue riyOMHHOHACOCHBIX CKBAYKUH
29. IIpombICTIOBO-T€OPU3NIECKUE METO/IBI UCCIICIOBAHMS CKBAKUH
30. YcraHoBIIeHHE TEXHOJIIOTHYECKOTO PeKUMa paboThl Ta30BBIX M Fa30KOHICHCATHBIX CKBAXXUH

IIpuMepHBIH NepeYeHb TeM KyPCOBBIX IIPOEKTOB
AHanu3 pa3paboTKu MECTOPOKICHUN TPUPOTHBIX Ta30B
Pa3zpaboTka u SKCIITyaTaIus ra30BbIX U TA30KOHIEHCATHBIX MECTOPOKICHUI
Pa3paboTka razoBbIX MECTOPOKICHUN
Teoperuueckue 0OCHOBBI pa3pabOTKH ra30BbIX MECTOPOKICHUN
JloObrua raza
CucreMsl cOopa ra3a v ero OYUCTKU
HccnenoBanue ra30BbIX U Fra30KOHACHCATHBIX CKBAXKUH
Ce30oHHAasi KOMIIEHCALIMS Ta3a
PerynupoBanue pazpaOOTKH Ta30BBIX MECTOPOKIACHUI
. l'eonoro-¢pusnueckas xapakTepUCTHKA Ta30BbIX MECTOPOKICHHIA
. OcBoeHMeE ra30BbIX U Fa30KOHACHCATHBIX CKBAXKUH
. MeTo b TOBBIMIEHUS TIPOM3BOAUTEILHOCTH Ta30BbIX CKBAKHUH
. [TepepaboTka momyTHOTr0 HEQTSIHOTO ra3a
. OuncTKa raza oT cepoBOAOPOJIa CEPOOPTaHNYECKUX COEANHEHNN
. 'mapaBnuueckuii pa3pbiB Iiacta
. [loBeimienne HeTeoTAAYHN MIIACTOB (PU3UKO- XUMUIECKHMH METOIaMU
. Bropuunsie MmeTobr 100bIYM HEDTH
. Konrpons u perynupoBanue pazpaboTku He(TIHOH 3aJIexKH
. YcTaHOBNIEHHE ONTUMAIBHOTO PEXKUMa pPabOThl CKBOXHHBI TpH (HOHTAHHOM CIIOCO0OE
009 HEPTH
20. KoHCTpyKIIMS CKBaXXUH M 000pYyAOBaHUE, IPU ra3auTHOM CIIoco0e IKCILTyaTallui CKBaKUH
21. llItaHroBeIi TIIyOMHHOHACOCHBIH crI0co0 100b1uM HE(TH
22. DkcrryaTanus TTyOMHHOHACOCHBIX CKBAaXXHH B OCJIOKHEHHBIX YCIIOBUSX
23. beclITaHrOBbIE HACOCHBIE YCTAHOBKH
24. Dkcrutyartaius ra3oBbIX U Fra30KOHJEHCATHBIX CKBAKUH

e A A

— e e e e e e e e
O 001N DN W —O

YueOHO-MeTOAMYECKOE O0ecTIeueHHe IJIsl CAMOCTOATEIbHO padoThI

1. OKcruTyatanusi He(TSHBIX M Ta30BBIX MECTOPOXKICHUN [DJIEKTPOHHBIN pecypc]:
yueOHOe mocobue/ H.IO. bamxuprneBa [u Ap.].— DJIEKTPOH. TEKCTOBBIC TaHHBIC.—
Kazanb: KazaHckuil HaLIMOHAIBHBIN MCCIEA0OBATENbCKUN TEXHOJOTMYECKU YHUBEPCUTET,
2016.— 108 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/79600.html.

2. [TerpakoB JI.I'. Pa3paboTka HETAHBIX W Ta30BBIX MECTOPOXKICHUN [DIEKTPOHHBIN
pecypc]: yuebnuk/ IletpakoB M.I'., Mapmamor JI.B., Makciotun A.B.— DnektpoH.
tekcToBble gaHHbie.— CII6.: HamuonanpHBII MHHEPATBLHO-CHIPHEBONW YHHUBEPCHUTET
«[opusrity, 2016.— 526 c.— Pexxum goctyna: http:// www.iprbookshop.ru/71703.html.

3. Bacunbee  B.A.  VIHHOBallMOHHBIE  TEXHOJOTMH  pa3pabOTKM  HeTIHBIX

MECTOPOXKACHHI [DNEeKTPOHHBINH pecypc]: yuebHoe mocobue/ BacunweB B.A., 3uHoBbEeBa
JIM., Kparomkuna M.B.— DnektpoH. TekcTtoBble naHHbie.— CtaBpomnodib: Ceepo-
KaBkasckuit  Qenepanbubiii  ynusepcurer, 2014.— 125 c.— Pexum pgoctyna:
http://www.iprbookshop.ru/63088.html.

Ceabmoii cemecTp
Bonpocs! k nepBoii pyoe:kHOM aTTecTANMA
1. Kak moapa3zgensitorcst 3ajekd B 3aBUCMMOCTH OT YCJIOBUHM 3aJIeTaHUsl U KOJUYECTBEHHOIO
COOTHOIIEHUS HeTH U raza?



(98]
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10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24.

25.

26.

27.

28.

B kakux mpenenax kosiebieTcs MIOTHOCTh HETH Hpu craHAapTHOU Temrieparype 20° C u
HOpMaJIbHOM aTMoc(hepHOM JaBieHun?

UYeM orpenenstorcs INOTHOCTh HedTen?

C noBbllIEHHEM TeMIepaTyphl TNIOTHOCTh YMEHBIIAETCS 332 CUET 0ObEMHOI0 pacIIUpEeHHs.
Kakyro nonpaBky He0OX0IUMO BBOIUTH JJIsl IPUBEACHUS TUIOTHOCTH HE()TH K CTaHJAPTHBIM
ycioBusm (20° C)?

Uro xapakrepu3yeT JMHAMHYECKasl BA3KOCTh MM BEIMYMHA BHYTPEHHETO TpeHUs HePTH?
Kakas egunuia uamepenus npuHsaTa B Mexx1yHapoaHOM CUCTEME 3a €IMHUILY BA3KOCTH?
BA3KOCTb TINIACTOBBIX KMAKOCTeH 0ObIYHO HamHOro Hmke 1 H * cex/M? M modToMy B
IIPOMBICIIOBOM MPAKTUKE MOYKHO MCIIOJIB30BAaTh BHECUCTEMHBIE J10JIbHBIE €IMHUIIBI BA3KOCTH.
[lepeuncnure nx?

Jns TeXHHYecKMX Leneil 4acTo MOJb3YIOTCS TAKXKE KUHEMAaTHYeCKOW BA3KOCTBIO V, 3a
KOTOPYIO MPUHUMAIOT OTHOLIEHUE YETo K Yemy?

Kakas enuHuIa u3MepeHns KHHEMaTHYECKOW BA3KOCTH CIYKUT B MeXIyHapOIHOW cucTemMe
(CN)?

Jnst w3MepeHus IUHAMHAYECKOW W KUHEMAaTHYEeCKOM BSI3KOCTEH OOBIYHO TOJB3YIOTCS
CTaHJAPTHBIMU KaWJUIAPHBIMU BUCKO3UMeTpamu. [lepeunciaure HeKOTOpbIe U3 HUX?

Kakum mapamerpoM HHOI/A MOJB3YIOTCS Ul OLIEHKH KayecTB HE(TH U HEPTENpOTyKTOB?
DTOT mapaMeTp MOKa3bIBaeT, BO CKOJIbKO pa3 JUHAMUYECKAs BA3KOCTh JAHHOM >KMJIKOCTU
00JIbIIIEe MIIM MEHbIIE TUHAMUYECKON BSI3KOCTH BOJIbI IIPH OMPEICTICHHON TeMIiepaType.

Kak HazwpiBaeTcs mpubop, B KOTOPOM MPOUCXOMAT U3MEPEHHs IMyTEeM CPAaBHEHHUS BPEMECHH
HCTEUYCHUS U3 OTBEPCTHUS PABHBIX 00HEMOB HCCIICTyeMOU KUIKOCTU U BObI Tipu 20° C?

B kakux npenenax MEHsETCSl JMHAMUYECKAs BI3KOCTh TOBAPHBIX HeTei?

Bsi3kocTh He Tl BO3pacTaeT Mpu YMEHBIIIEHUN COJICPKAHUS B HUX YET0?

Bsi3kocTh Bcex HeTel CHIIBHO MalaeT C MOBBIIICHUEM

B nmnacToBbIX yciaoBUsSX QuU3HMUEcKHe CBOWCTBA HEPTH 3HAUUTEIHHO OTIIMYAIOTCS OT CBOMCTB
€€ Ha MOBEPXHOCTH. UeM 3TO 00bsicHseTCS?

Kak Ha3bIBalOT KOMIIOHEHTHl He(TH, Mepexoisiiue B HOPMAIbHBIX COCTOSHHSIX B
razoo0pa3Hoe cocTosiHue?

Yro moapazymeBaeTcs 1moja 00beMOM Ta3a, BHIASIUBIIETOCS U3 €IUHULBI 00beMa IIacTOBOM
HEe()TU TIPH CHIDKEHUH JABIICHUS U TEMIIEPATyphl A0 CTAaHAAPTHBIX ycioBuid (nasienwue 0,1
MlIla u Temmniepatypa 20 °C)?

Urto xapakTepu3yeT CTeNeHb HACHIIECHUs He(TH Ta3oM?

Yro xapakrepusyercs H3MeHeHHE oObema He(pTH B pe3ylbTaTe ACHCTBHUS IIaCTOBOTO
JABJICHUs1, TEMIIEPATypbl, pACTBOPEHHOTO Ta3a’?

B kakux mpegenax oObIYHO U3MEHSETCS 00beMHBINA KOA(DPHUITUEHT?

Uro xapakTepu3yeT pasHHUIly MeXAy OObEeMOM IIJJaCTOBOM W Jera3upoBaHHON HedTH,
OTHECEHHYIO K 00beMy He(DTH B TJIACTOBBIX YCIOBHIX?

Kakum ko3¢ ¢uipeHToM XapakTepu3yloT BIMSHUE AAaBICHHUS HAa W3MEHEHHEe oObeMa HedTu
IIPU JABJICHUSX HACBIIICHUS, KOTI/Ia BECh I'a3 HAXOAUTCS B PACTBOPEHHOM COCTOSIHUU?

B kakoMm cOCTOSIHMY TIOUYTH BCETJA 3aJieraet ra3 B HEPTSIHOM MECTOPOXKICHUH COBMECTHO C
He(ThIO?

B kakoM cOCTOSIHMM NPU HOPMAJIBHBIX YCIIOBUSX HAXOIATCS yrieBogopoiasl oT MeraHa CHy
1o 0yrana C4Hi0?

Jns XapakTepUCTUKH Ta30BBIX CMECel — NPUPOJHBIX Ta30B — HCIHONB3YIOT TE K€
MIOKAa3aTeNH, YTO U JUIsl MHAUBUAYaJIbHbIX ra3oB. [lepeunciure nux?

l"a3e1, MOOBIBaeMBbIC M3 YUCTO Ta30BBIX MECTOPOXKICHUMN, COCTOST MOYTH U3 METaHa, B HUX
OTCYTCTBYET TsDKenble (pakUuu, CHOCOOHBIE NEPEeUTH B IKUIKOE COCTOSHUE MpH
HOpMaJIbHBIX ycioBusAX. Kak nx Ha3piBaroT?

Kak Ha3bIBalOT ra3pl U3 Ta30KOHCHCATHBIX MECTOPOXKICHUN COJEpKalMX U OoJiee TSKelble
KOMIIOHEHTHI, KOTOPBIE IPH HOPMAIILHOM JIaBIICHUHM MOTYT IPEICTABIATh COOOH KUIKOCTh?
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29.

30.
31.

32.
. UTO HY>KHO OLICHUTb U ONPEAETUTH MOCJE BEIOOpa CUCTEMBI pa3paboTKu?
34.
35.
36.
37.

33

38.
39.

40.
41.
42.

43

45.

46.

47.
48.
49.
50.
. UTO XapakTepu3yeT nmapamerp - op?
52.
53.
54.
55.

51

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

KonzeHcaTsl pa3iMyHBIX MECTOPOXIECHUH 3aMETHO OTJIUYAIOTCSA MO (PAKLIMOHHOMY U
XUMHUYECKOMY cocTaBaM. Kak uxX pa3nuyaroT Mo NMpeuMyIIeCTBEHHOMY COJAEPIKAHHUIO TE€X WIIH
WHBIX YIJIEBOAOPOJOB?

Kaxk n3mensieTcst BSI3KOCTh ra30B C YBEIMYCHUEM JIaBJICHHUS ?

Kakue aHanu3bl HY)KHO NMPOBECTH JIsi YCTAHOBJICHHS PALMOHAIBHON CHCTEMBI pa3pabOTKU
MECTOPOKIACHUA?

Kakyro cucreMy cnemayer pacCMOTpETh BHAYAJIE MPU BEIOOPE CUCTEMBI pa3pabOTKu?

Haiite onpeneneHne HeTIHOMY MECTOPOXKICHUIO?

N3 yero MoxeT coCTOATh MECTOPOKICHHUE?

Maiite onpenenenne o0bEKTy pa3paboTKu?

Kakumu xapakTepucTUKamMu MOTYT 001a1aTh OOBEKTHl pa3paOO0TKH B MpeAesiax OJHOTO U
TOTO K€ MECTOPOXKICHUS?

Yro HEOOXOAMMO YUUTHIBATH MPH BBIACIEHUU O0OBEKTOB?

MOKHO M YCTaHOBHUTH PAIlMOHAIBHYIO CHCTEMY DPa3paOOTKH HEMOCPEACTBEHHO MPSIMBIM,
€CIIM HET TO MoYeMy?

Kak MOXHO pemuTh 3aa4y 10 YCTAHOBJICHHUIO PAllMOHATLHON CUCTEMBI pa3paboTKu?

UTto Takoe 3aBOJHEHUE U IJI€ OHO IPUMEHSIETCA?

[TepeuncnutTe OCHOBHBIE CIOCOOBI 3aBOTHEHUS?

. Pacckaxkxute 0 mapaMeTpe miI0THOCTH CETKU CKBa)KUH?
44.

HasoBure nHTepBan napaMerpa MIOTHOCTH CETKH CKBAXHH Scxs U1 IJIACTOB CO CPEAHUMMU
KOJUTeKTOpckuMU cBorcTBamu (K -100 + 1000 m/1a)?

Kak n3meHsieTcst paccTosiHiE MEKAY CKBa)KWHAMH IPH MPAaBUIBHON IeOMETPUYECKON CEeTKe
CKBa)KMH pAacIioyiaralolnxcs B yriax KBajapara?

HazoBute, kKakoro MakCHMaJIbHO H3BECTHOTO 3HAYEHHUsS JOCTUTAJl HMHTEPBAJ IMapaMmeTrpa
IUIOTHOCTH CETKU CKB&XKUH Sckp AT IUIACTOB C BBICOKONPOAYKTUBHBIM TPEIIMHOBATHIM
KOJUIEKTOPOM IIapaMeTpbl?

Kak emie na3piBaercs napametp A. I1. KpputoBa Nkp?

Uro xapakrepusyet napamerp - A. I1. Kpsutoa Ngp?

B kakux npenenax uzMeHsercs napamerp Ngp?

Uro xapakrepusyer napamerp - o?

Uro xapakTepusyeT napamerp - 100b4u HehTu?

Yrto xapakTepu3yeT mapaMmeTp - T0OBIYU KUIAKOCTH (x?

Uro xapakrepu3yer napamerp - J0ObIYH rasa qr?

Kaxkoit mHTErpasbHbIi MoKa3aTeab UCIOJIB3YIOT I XapaKTEPUCTHKU Tporiecca pa3padoTKu
3a BECh MTPOLIEAIINI IEPUOJ BpEMEHU?

Urto xapakTepu3yeT mapaMmeTp TeMiia pa3padoTKu z?

[lepeuncnure ocHOBHBIE cTaANU (TIEPHOIBI) pa3pabOTKU?

Pacckaxxute o mepBoit ctaanu pa3padboTku?

Pacckaxxute o BTOpoii craguu pa3padoTku?

Pacckaxute o TpeThelt cTaauu pa3paboTku?

Pacckaxkure o ueTBepTOii cTaanuu pa3paboTKu?

UYrto xapakTepu3yeT mapaMmeTp - 00BOAHEHHOCTh MPOAYKIu B?

Urto xapakTepu3yeTr mapamerp - TeMI 0TOOpa KUAKOCTH?

Yrto xapakTepu3yeT mapameTp - BojgoHeTsIHOU pakTop?

Urto xapakTepusyeT napameTp - pacxoj HarHeTaeMbIX B IUIACT BEIIECTB?
Uto XapakTepusyeT napameTp - IIacToBOE J1aBjicHuE?

Uto xapakTepu3yeT napameTp - I1acToBas Temmneparypa?
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ATTECTAUMOHHBINU BUJIET Ne 1
MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUSA POCCUICKOM ®EJIEPAILIANA
T'PO3HEHCKHW I'OCYJIAPCTBEHHbIA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnuniauna "Pa3zpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne

1. dIpyrue criocoObl SKCILUTyaTaIlii CKBAKUH
2. DKCIuTyaTanys CKBaXHH TNTyOMHHO-HACOCHBIMU yCTaHOBKAMH
3. ®m3HUYecKOe COCTOSHUE HE(TH U Ta3a IPH Pa3IMIHBIX YCIOBHAX B 3aJICKH

Iloanuck npenoxaBares IMoanucek 3aBeaymomero Kkadeapoi

B »

10.

11.

12.

Bonpocsl ko BTOpoii py0e:kHOi aTTecTalNU

Kakwue psig BOIpOCOB BO3HHMKAET MPH MPOESKTUPOBAHUH PALIMOHAIBHBIX METOOB pa3pabOTKu
U pa3BeAKU HEPTIHBIX M Fa30BbIX MECTOPOKICHHM, KOTOPbIE MOT'YT OBITh PELICHBI C HYKHOM
CTETIEHBI0 TOYHOCTH TOJBKO METOJaMU MO3EMHON THAPOMEXAaHUKH U TEOPUH (PHIIBTPALIIH
Tak kak TuIacT He MpelcTaBisieT co00K OJHOPOIHOM Cpellbl, TO B TUAPOJAMHAMUYECKUX
pacderax MPUXOJUTCS MCXOIUTh M3 CPEOHUX Ul ONPEICIIEHHBIX Y4YacTKOB IUIacTa
¢uznyeckux koHcTaHT. [lepeuncianre HEKOTOpPbIE U3 HUX.

Kaxk 601pIIMHCTBO THAPOAUHAMUYECKUX 33/1a4 pAaCCMATPUBACTCS HAMU

Uro o6o3HavaeT nanHas popmyna: f = yh

B kakoii 3amaun chopMyIHpOBaHBI CIEIYIOIIME BOIMPOCHL: TpedyeTcs 3aJaHHOE YHCIIO
CKBQ)KMH N Pa3MECTUTh U IKCIUTYaTUPOBAThH TaK, YTOOBI [0 OKOHYAHUH pa3pabOTKH IO
[IEIMKOB OblJIa BOBMOXKHO MEHBILIEH, a BCS MOAJAIOIIASACS M3BICUCHUIO HE(PTh OblIa U3bATA
W3 TUIacTa B KpaTyaiiiiee BpeMs.

B oOmieit mocraHoBKe 3amada MOXET OBITh C(HOPMYIMPOBAaHA CIEAYIOUIMM 00pa3oM:
TpeOyeTcsl 3alaHHOE€ YHUCIIO CKBAKMH N Pa3MECTUTh M 3KCIUTyaTHpPOBAaTh TaK, YTOOBI IO
OKOHYAaHUU pa3pabOTKH IUIOMIAb IIETUKOB ObliIa BO3SMOXHO MEHBIIIEH, a BCS MOIJAIOIIAsCs
u3BJiedyeHUI0 He(dTh OblIa H3bSATA U3 IJJacTa B KpaTyailllee BpeMs. YUUTHIBas BBIIIE
CKa3aHHOE, KaK CJIelyeT pacCTaBlIsATh CKBAKUHBI

[Tpu ycnoBuM, YTO CKBa)XUHBI CIEAYET PAaCCTaBIATh TaK, YTOOBI MEPBOHAYATIBHBIA KOHTYD
HE(TEHOCHOCTH CTATHBAJICS TI0 BO3MOKHOCTH PAaBHOMEPHO, KaK OKa)KyTCsl pacCTaBICHHBIMU
9TH CKBaXXUHBI

UeM cuuTarOT JIMHUM KOTOPBIE CBEACHBI B 3aJauy pa3MELIEHHUsS CKBAXUH K OINPEACICHUIO
MOJIO’KEHUS 3aJaHHOTO YKCIIa JIMHUN, BJOJIb KOTOPBIX OyIyT paccTaBlIe€Hbl CKBAXKUHbI

C yem CBSI3aHHO OTCYTCTBHE TOYHOI'O PEUIEHMs 3a/ayd O MPOJBMKEHUM B IOPHUCTOH cpere
TpaHULbI pa3fiena IBYX KUAKOCTEH ¢ pa3InyHbIMU (PU3HUECKUMU KOHCTAaHTaAMH — BA3KOCTBIO
Y TUIOTHOCTBIO

Jlng xakux 3a7ad M3BECTHBI TOYHOE PELICHHE O MPOABMKEHUU B MOPUCTOM cpesie TPaHUIIbI
paszena IBYX JKUAKOCTEH C pa3iMYHBIMH (PU3HUYECKUMH KOHCTAaHTAaMH — BS3KOCTBIO H
IUIOTHOCTBIO

Kakumu mertonamu NMpUXOAUTCS MOJB30BAThCS AJIA PEUICHUS 3aJaud O IPOJBIKEHUHM B
MOPUCTOM cpelle TpaHUIlbl pas3fena JABYX JKUIKOCTEM ¢ pa3nuyHbIMU (U3MUYECKUMHU
KOHCTAHTaMH

Kak Ha3bBalOTCS MeETOBI, TpemiokeHHble Ha ceromus akaa. JI. C, JleiibeH3oHa,
npocdeccopoB B. H. llenkaueBa, . A. Yaproro, M. JI. MUIITHOHIINKOBA ISl PEIICHUS
3aJaud O TMPOJBWKEHHMM B TIOPUCTOM Cpele TpaHUIbl pas3delia JBYX KHIKOCTEH ¢
Pa3TUYHBIMU (PU3NIECKUMU KOHCTAHTAMU
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13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

N3 dyero wucxoaut OOJBIIMHCTBO METONOB, mpemnoxkeHHbIXx akaa. JI.C, JleiibensoHa,
npodeccopoB B. H. llenkaueBa, . A. Yaproro, M. JI. MWIIHOHIIUKOBA ISl PEIICHUS
3a/1aud O TMPOABMKEHUM B TOPUCTOM cpele TpaHULbl pasjesia ABYX JKHIKOCTEH ¢
Pa3IUYHBIMU (PU3NYECKUMU KOHCTAHTaMU

C KakuMH METOJOM COBIAJHM PE3YNbTaThl I HE(TSIHOTO MECTOPOXKICHUS TOJOCOBOM
GbopMBI TpU PABHBIX PACCTOSHUSX MEXKIY CKBaXMHAMHU B psanax (Kak 3TO OObIYHO HMEET
MECTO), a JUI1 MECTOPOXKJICHHSI KPYTOBOH (POPMBI 1aiy pacXoxkIeHHe 0KoJo 6 %.

Kakoit meron cneayer mNpu3HATh BIOJIHE NPUEMIIEMBIM, JUISl PELICHHsS 3aJa4d O
MPOJIBIDKEHUH B TOPUCTOM Cpele TpaHUlbl pa3fena JABYX JKUIKOCTEH C pa3iu4yHbIMU
(bu3NYeCKUMU KOHCTAaHTaMH TOCKOJBbKY (U3MYECKHE KOHCTAHThl TAaKHX TIEOJIOTHYECKUX
00BEKTOB, KaK HEPTSIHBIE TUIACTHI, OOBIYHO U3BECTHBI C TOYHOCTHIO, HE MpeBocxoasmeii 10 —
15%, no3Bosstonuii pa3padbarbiBaTh CPABHUTEIBHO MPOCTHIE TPOEKTHO-PACUETHBIE CXEMBI
Jl1st Kako! 3aJ1€KU MOYKHO IIPUMEHUTH JaHHOE YPABHEHUE s; — 5, = 5,5, — 5; = const
[TpeneOperast KakuM HapaMeTpPOM IMPHU Ta30HAIOPHOM PEXUME, MOXKHO CUUTATh JIaBJICHUE Ha
TpaHuIle pa3jena ra3 — He)Th paBHBIM CPEIHEMY JIaBIICHUIO B TA30BOM YaCTH IUIACTA.

W3 xakoro 3akoHa cJeayeT, 4To eciau Vo U po — HadallbHble 00BbeM U abCONIIOTHOE JTaBJICHHE
raza (B arMmocdepax), TO NaBICHHE Px ra3a B JaHHBI MOMEHT OIpenessieTcss U3 JTaHHOTO

_ ppV i)

YpaBHEHUSA P, Vo +V (3)

Jns kakoro ciydasi, ONpW Ta30HAOPHOM PEXKHUME, MPUMEHHMO CIEAYIOIIee ypaBHEHHE
_ poVpt@le)

Ap =p, — . v Pe

Kaxue oneHku Bcex mokaszaTesiell MOXKHO NPOU3BOJIUTH B Cllydae JENPECCUH, SIBISAIOLIEHCS
OIHOBpPeMEHHO (GyHKIMed s W t Ap, B YaCTHOCTM MpHU 3aKauyke Taza JJs 3apaHee
YCTaHOBJICHHOM CETKH CKBa)KHH.

Kakoe ycrnoBue sBIsSeTCS OJHHUM W3 OYEBUAHBIX TpPEOOBAHUU, MPEIBABISEMBIX K
PalMOHATILHON CXEM€E pa3MELIeHNs 3aJaHHOTO KOJWYECTBA PAOB CKBAKUH MJIU rajlepel, ux
MPEACTABISIIONIUX [PU Ia30-BOIOHAIIOPHOM PEXHUME.

UTo MOXKET CIIY>KUTh JJIs1 H300paKEHUsI TEUEHUS B TUIACTE MIPH ra30-BOJIOHAIOPHOM PEKUME,
I/Ie Ha KOHTypaxX MHUTAaHUSA CO CTOPOHBI OOOMX BBITECHSIOIIMX areéHTOB M3BECTHBI JIaBJICHUS
(P11 (P2

UYro sBusercss QyHKUMEW MOJIOKEHUS KOHTYpa, MPU TPAaBUTALMOHHOM pEXHME, KOrJa B
KPYTOIAJAIONIEM IJIACTe Harmop OOYCIIOBIEH TOJBKO Pa3HOCTHIO BEPTUKAJIBHBIX OTMETOK,
YMEHBLIAIOLIENCS TPU UCTOILECHNUH TIIACTA.

MeTtobl 10 BUAY MPUMEHSIEMOIO MIPOLIECCAa MOKHO MOJAPA3AEIATh Ha CIEAYIOLIUE TPYIIIbI.
[lepeuncnure ux.

Kak HazpIBaeTcst MeTO/1 MOBBIIIEHUS KO3()(DUIIMEHTOB H3BJICUCHNS HEPTH ITyTEM BHITECHEHUS
He(pTH BOJHBIMH PACTBOpPAMU XUMHYECKUX pPEareHTOB (IIOJMMEPOB, IOBEPXHOCTHO-
AKTHUBHBIX BEILECTB, KUCIIOT, LIEJI0YEN), MULIEJUISIPHBIMU PaCTBOpPaMH U JIp.

Kak Ha3piBaeTcst MeTO] OBBIIICHUS] KOOPPUIIEHTOB U3BJICUEHHS HE()TH MyTeM HarHeTaHUs
B IIJIACTHI TEIUIOHOCUTEJIEH—TOPSIYei BOJbI WX I1apa

Kak HaspiBaeTcsi MeTOJ TOBBILICHUS KOIPPUIMEHTOB H3BJICUEHUS HePTH MyTeM
NPUMEHEHHS TPOLIECCOB BHYTPUILJIACTOBOIO TOPEHHSI HEPTH — «CYXOroy», BIAXKHOTO WU
CBEPXBJIAXXHOT0, B TOM YHUCJIE C YYACTHEM ILIEJI0YEH, OKCHIATa U Jp.

Kak Ha3piBaeTcs MeTOJ TOBBIMICHUS KOI(PQPUIMEHTOB W3BJICYCHUS HEPTH IyTeM
IIPUMEHEHUS paCTBOPUTEIIEH, YTIEBOJOPOIHBIX Ia30B MO/ BEICOKUM JaBICHUEM

UTo mokas3bIBalOT UCIBITAHHE METOJOB MOBBIMICHUS KOA(PPHUINEHTOB U3BJICUECHUSI HE(YTH B
IIPOMBICIIOBBIX YCIIOBUSX.

Uro HEOOXOIUMO YYUTHIBATh MPU OOOCHOBAHWU NMPUMEHEHHS HOBBIX METOJOB IOBBIIICHUS
K02 PUITMEHTOB U3BJICUECHUS HEPTH

Kax HazpiBaeTcsi rpymnma METOJOB OCHOBAaHAas HAa HArHETAHWMM B IPOAYKTUBHBIE IUIACTHI
BOJIHBIX PACTBOPOB XMMHUYECKHUX BelIECTB ¢ KoHLeHTpaueit 0,02 — 0,2 %.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41

42.
43.

44,

45.

46.

47.

48.

49.

50.

Ha ckonbko mMO3BONIIET OXHIATh YBEIWYEHHE KOX(PQPHUIMEHTOB HU3BICUEHHUS HedTH ™o
CPaBHEHHMIO C HMX BEJIMYMHON MpH OOBIYHOM 3aBOJAHEHUU NPU NPUMEHEHUU METOOB
3aBOJTHEHUS C HCIIOJIb30BAHUEM XMMHUECKUX PEAreHTOB B HAYATBHBIX CTAIUAX pa3pabOTKH
Kaxkoit pacTBOp M3BECTKOBOTO Croco0a HEUTpamu3aly CYUTACTCS HanboJiee MpUeMIIEMbIM
JUTSL BRITECHEHMSI HE(DTH BOAHBIMU PaCcTBOPAMHU MOJIMMEPOB.

Jnsg kakux 3ajekedl peKOMEHIYeTCs METOJ BBITECHEHHMsS He(TH BOJIHBIMH PACTBOPAMHU
IIOJIMMEPOB Ha OCHOBE pacTBopa noauakpunamuja (ITAA)

Cyns mo kakuM AaHHbBIM, Jo0aBka [IAB B Harmeraemyro BOJIy YIIy4IIaeT OTMBIBAIOIINE
CBOMCTBA BOJBI: CHUXKAETCS IMOBEPXHOCTHOE HATSOKEHHWE BOJBI HAa TpPaHUIE C HEPTHIO,
YMEHbILIAETCSl KpaeBOW yroJl CMauMBaHUS U T.1.

Bo ckombkO TpUMEpPHO OIEHWBAIOT B HACTOSINEE BPEeMs BO3MOXKHBIH IMPUPOCT
koa(ddurmenTa u3BieueHUss HePTH OT MPUMEHEHUS METO/a BBHITECHEHUS HE(PTH BOJHBIMU
pacTBOpamMu MOBEPXHOCTHO-aKTUBHBIX BemiecTB (IIAB)

Jlnsg yero mpenHa3HayaeTcsi B OCHOBHOM METOJ BBITECHEHHS HE(PTH MHIEIUISIPHBIMU
pacTBopamu

Kakass cpenHsis mNpOHMIIAEMOCTh IUIACTOB JKeNaTelbHA TPU  BBITECHEHHMH HEPTH
MUTEJUIIPHBIMU PaCcTBOPAMU

Kakoli TeMnepatypbl He TOJKEH MPEBbINIATh IUIACT MIPU BHITECHEHUH HEPTH MULIEIUISIPHBIMU
pacTBopamu

Ha ueM ocHOBaHO npuMeHEeHHEe TeII0()U3NUECKUX METOI0B

.Uro MNPUMCHAIOT B Ka4YCCTBC TEIIOHOCHUTEIICH npu TCHJIO(bI/ISI/I‘-ICCKI/IX MCTOJAaX YBCIWYCHUA

He(TeOTIauM I1aCCTOB

Kakne 00BeKTHI ¢ IractamMu 1enecoodpa3Ho BEIOMPATh MpU BRITECHEHUH HE()TH apoM
Kakue o0BeKThl ¢ 1utacTamMu HamOosiee OJarompusTHBI ISl TIpoliecca BBITECHEHHsI HedTH
napom

Kakne 00BEKTHI C I1acTaMM HauMeHee OJaromnpusTHBI AJIS Mpoliecca BBHITECHEHHS HedTh
napom

ITpn xakux paccTOSIHMAX MEXAY CKBa)XKMHAMH CUMTaeTcsl Hambosee 3(PPEKTUBHBIM METOJ
BBITECHEHHUSI HEPTHU ApOM

Kakoil mMeron MoOXeT NpPUMEHATbCA A pa3pabOTKH HEMTAHBIX 3alexkeld BBICOKOBSA3KHMX
HeTeld C 1enpl0 TOBBIIEHUA Kod(duuueHTa u3BIeUeHUs HepTH U3  3alexel
BBICOKONapa(pUHUCTBIX HeQTEH U1 NPeJOTBPALEHN BbIaJieHNUs apaduHa B II1acTe.

K kakoMmy merony MOBBIIICHHS HE(PTEOTAAYHM IJIACTOB OTHOCHUTCS METOJl OCHOBAHHBIM Ha
CHOCOOHOCTH IJIACTOBOW HE(TU BCTYNAaTh B PEAKIMM C HATHETAEMbIM B IUIACT KHCIOPOJOM
(BO3IyXOM),  COTMPOBOXKIAIOLIUECS  BBIACICHHEM  OONBIIOrO  KOJMYECTBA  Terlia
(BHYTPHUILJIACTOBBIM «TOPEHUEM)).

sl KakuX THUIIOB KOJUIEKTOPOB IPUMEHMM BIIAXKHBIM U CBEPX BJIAKHBIN IPOLECC FOPEHHUS
MpOTEKAIOLIUA pu TemnepaType — coorBeTcTBeHHO 400 — 500 u 200 — 300 °C

K kakomMy MeTonqy TOBBIIIEHHS  HE(PTEOTHAaYd  OTHOCAT  BBITECHEHHE  HedTH
CMEIIMBAIOIIMMUCS € HE areHTaMu — JByokucbio yriaepora COz, CKUKEHHBIMU
HeQTSHBIMH Ta3aMH (MPEHMYILECTBEHHO IPOINAHOM), OOOTAIIEHHBIM Ta30M (METaHOM CO
3HayuTeNbHbIM KosundecTBOM Cz — Cg), CyXUM ra3oM BBICOKOI'O JaBJI€HUS (B OCHOBHOM
METaHOM).

JUI KakuX MIacTOB PEKOMEHYETCsl METO/Ibl BHITECHEHUS! HE()TH Ta30M BBICOKOTO JIaBJIECHUS
U 00OTaIICHHBIM Ta30M
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ATTECTAIIMOHHBIN BUJIET Ne 1

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.J{. MULJIMOHIIIUKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEeHHIA
Buaer Ne
1. OU3HKO-XUMUYECKUE METO bl BO3/ICHCTBHS HA IJIACT
2. LleHTpOOEKHBIE AJIEKTPOHACOCHI
3. PactBOopuMOCTb raza B HeTH
Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

Bomnpocsl k 3a4ety

duznyeckoe cOCTOsIHNE HEPTH U ra3a MpU Pa3IMYHBIX YCIOBUSIX B 3aJIEKH

dusnueckue cBOMCTBa HEPTH U Taza

XUMHYECKUH cocTaB HETH U Ta3a

PacTBOopuMOCTb ra3a B He(hTH

OO61re NOHATHS O TOPHBIX MOPOAAX

VYcnoBust 3aneranusi yriaeBoA0pOI0B B 3eMHOM KOpe

OOBeKT U cucTteMa pa3paboTKH.

OcHOBHBIE TMapaMeTPhl, XapaKTEPU3YIOIIHE pPa3IUYHbIe CHCTEMBbI Pa3pabOTKu HE(TSIHBIX

MECTOPOXKICHUM.

9. Pexumbl paboThl HEPTAHBIX IJIACTOB.

10. Cuctemsl pa3paboTKu 6€3 BO3IECHCTBHSI M C BO3ICHCTBUEM Ha TLIACT

11. TuapoannaMuyeckasi cxemMa HeTSHOM 3aJIekKU

12. PanrioHanbHasi cxema pa3MeleHHs] CKBaXXHH B HE(PTSHBIX MJIACTaX C HAIIOPHBIM PEKUMOM

13. TuapoaHaMUYecKue OIpPENeTCHHs] OCPEIHEHHBIX 3HAYCHUN HEKOTOPBIX IapaMeTpOB
HE(TAHBIX TUIACTOB — IPOHUI[AEMOCTH U MOLTHOCTH

14. ®U3UKO-XUMHUYECKHE METO/IbI BO3ACHCTBUS Ha IJIACT

15. TerioBele METOBI BO3AEUTCBHUS HA IUIACT

16. ®onTaHHBIN CIOCOO

17. KommpeccopHsbIii criocod

18. DxcmmyaTanyst CKBaKUH INTyOMHHO-HACOCHBIMH YCTaHOBKaMH

19. LlenTpoOEKHBIE ITEKTPOHACOCHI

20. JIpyrue crmocoObl SKCILTyaTallii CKBaKUH

PN R D=
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Oo0pa3sen Oustera s 3a4era
MUWHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS POCCUNCKOI ®EEPALINNA
'PO3HEHCKUWI T'OCYIAPCTBEHHBI HEOGTSIHOM TEXHUYECKNUIM YHUBEPCUTET
nMeHn akagemuka M.J[. MumoHIkoBa

Jucnunimnna «Pa3zpadoTka v IKCILTyaTauMs ra30BbIX U TA30KOHAEHCATHBIX
MECTOPOKIACHUI»
Nuctutryr _Hedtr mraza  mpoduis «IkcmuryaTanus 1 o0cmykuBaHue 00bEKTOB T0OBIYN
HePTH» ceMecTp
buner 1

1. PacTBOpMMOCTb ra3a B He(TH.
2. Pexumbl paboThl HEPTIHBIX TJIACTOB.
3. Kommnpeccopsslii criocod.
Yr1Bepxaaro:
« _» 20 T 3as. kagheopoii

BocbMoii cemecTp
Bonpocs! k nepBoii pyoe:kHOM aTTecTANMA

Pacckaxkute o mpeHa3HauYEeHUH KOJJOHHOM TOJIOBKH?

Hapucyiite Tpu 0OCHOBHBIE CXEMBbI OOBSI3KH KOJIOHHOM TOJIOBKH?

W3 yero coctout 060pyaoBaHNE KOJTOHHOMN TOJOBKHU?

Kakumu ycnoBusmu onpezenstorcst pabota GOHTaHHOM apMaTypbl BO BpeMs

(OHTAaHUPOBAHUS CKBAKHHBI?

Kak paznuyaroTcst apMaTypbl BbIITYyCKaeMble IPOMBIIUIEHHOCTHIO?

W3 gero cocrout doHTaHHAA apMaTypa?

Pacckaxute mpo TpyOHYIO TOJIOBKY?

Jlist gero npeaHa3HaveHa (POHTaHHAS eKa?

9. Kaxkue MaHOMETpPHI YCTAaHOBJICHBI HA YCThe (POHTAHHOM CKBAKWH?

10. [epeurcaure OCHOBHBIE 3JIEMEHTHI (POHTAHHON apMaTypbI?

11. Kakue npeuMyniecTBa UMEIOT 3arOpHbIE OPraHbl epe/1 3aABUKKAMU?

12. HazoBuTe THIBI (POHTAHHBIX apMaTyp?

13. Jns yero npennaznauenst HKT?

14. JlaifTe onpezesieHus BbI30Ba MPUTOKA KUAKOCTH (ra3a)?

15. [Jaiite onpeaeneHne OCBOCHUIO CKBaKUHBI?

16. Ilepeuncaure mecTh OCHOBHBIX CIIOCOOOB BbI30Ba MpUTOKA?

17. Jlaiite moHaTHE O crioco0e TapTaHue?

18. Pacckaxure o cioco0e Ha3pIBAEMOM TapTaHUEM?

19. Pacckaxkute o cioco0e Ha3bIBaeMOM IMOPITHEBAHKE?

20. Pacckaxure 0 cnoco0e Ha3bIBAEMOM 3aM€EHA CKBAXKUHHON KUJTKOCTH?

21. Pacckaxkute o crmoco0e Ha3pIBAEMOM KOMITPECCOPHBIN CIIOCOO OCBOSHUs?

22. PacckaxkuTe 0 crmoco0e Ha3bIBA€MOM OCBOSHHE CKBAXKHH 3aKaYKOW ra3upOBaHHOMN
JKUIKOCTU?

23. Pacckaxute 0 crmoco0e Ha3bIBA€MOM OCBOSHHE CKBAXHHBIMU HACOCAMU?

24. Hammumure dhopmyny OanaHca SHEpTruun?

25. YeM 1o cymiecTBY ABIsETCS ra3nuTHas CKBaKMHA

26. Pacckaxxute 00 NpUHIIMITHAIBHON cxeMe ra3nudra

27. Ilouemy He PUMEHSIOT SPIUPT (TIOTBEM 3a CUET BO3/1yXa), a MOJIB3YIOTCS ra3auToOM

28. JlocronHcTBa SpIHQT MO CPAaBHEHHUIO C ra3nudTom

29. Kakyto cucreMy ra3nu@THON IKCIUTyaTallii HAa3bIBaIOT KOMIIPECCOPHBIM ra3nudTom

30. Kakyro cuctemy raznu@THOM SKCIUTyaTaIlliy HAa3bIBAIOT OECKOMIIPECCOPHBIM Ta3IH(PTOM
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31.
32.

33.
34.
35.
36.
37.

38.
39.

40.

41

48.
49.
50.
. Pacckakute M3 KaKuX OCHOBHBIX JIEMEHTOB COCTOUT MOTPYKHOM MOPIITHEBOM HACOC C

51

52.
53.
54.
55.

Kakyro cucreMy raznu)THOM SKCIITyaTallui Ha3bIBAIOT BHYTPUCKBAXKMHHBIM Ta31u()TOM
Hapucyiite cxeMbl KOHCTPYKITUH Ta3auTHHIX MOJbEMHUKOB (IBYXPSTHBIN MOIHEMHUK;
MOJIyTOPAPSIHBIN MO ITbEMHUK )

Hapucyiite cxeMbl KOHCTPYKITUH Ta3auTHHIX MTOJbEMHUKOB (OTHOPSTHBIA MTOHEMHUK;
OJTHOPSITHBIN MOABEMHUK C pa0OYUM OTBEPCTHEM )

PacckaxuTe 0 JOCTOMHCTBAX M HEJOCTATKA ABYXPSAHOIO MOIbEMHHUKA

PacckaxuTe 0 TOCTOMHCTBaX M HEJIOCTaTKa OJAHOPSIHOTO MOIbEMHUKA

Pacckaxute 0 moabeMHHUKE C pabOYNM OTBEPCTHEM

Pacckaxure 00 IBYX cxemax, Py KOTOPOH MOXKET paboTaTh J100ast KOHCTPYKLIUS
razau@THOrO MObEMHHUKA

Jliist yero HeOOXOAMMBI Ta3MU(THHIEC KIIallaHa

Bce raznudrHble K1anaHel 10 CBOEMY Ha3HAYEHHUIO MOYKHO Pa3esiuTh Ha TPU TPYIIIHI.
IIepeuncnure 5TU rpynIbL.

Pacckaxxute 06 0COOEHHOCTSIX KOHCTPYKTUBHOTO MCTIONTHEHUS Ta3Iu(THBIX KIamaHOB

. Hapucyiite u 00bsICHUTE IPUHIMITHAIBHYIO CXeMY MPYXHUHHOTO KJIaraHa
42.
43.
44.
45.
46.
47.

Yrto BXOAWT B HA3eMHOE 000PY0BAaHUE TIPH IITAHTOBOW HACOCHOM AKCIUTyaTallii CKBKHH
UTo BXOIUT B MM0I3€MHOE 000PY/OBAHUE MPH ITAHTOBOI HACOCHOW HKCILTyaTaI[Ml CKBAYKUH
Pacckaxute o mpuHIUIie paboThI ITAHTOBOW HACOCHOM IKCITyaTallM CKBaKUH

OO6nacTh NpUMEHEHHS MOTPY>KHBIX IIEHTPOOEKHBIX AJIEKTPOHACOCOB

[TpunuMn paboThl MOTPYKHBIX LIEHTPOOEKHBIX IJEKTPOHACOCOB

Pacckakure U3 KakuX OCHOBHBIX JIEMEHTOB COCTOUT MOTPYKHbBIE LIEHTPOOECKHBIE
3JIEKTPOHACOCHI

I'ie HE pekOMeHIyeTCsl IPUMEHSTH MOTPYKHBIE IIEHTPOOESIKHBIE IIEKTPOHACOCHI

Jnst gero nmpeaHa3HavYeH OOpaTHBIN KIIallaH U CJIMBHOM KJlanaH

OO6nacTh MPUMEHEHHS MOTPY>KHBIX MOPIIHEBBIX HACOCOB C THAPOIPUBOIOM

THIIPOIIPUBOIOM

PacckaxuTe 0 BHHTOBBIX OTPYXKHBIX 3JIEKTPOHACOCAX

Pacckaxxure o BUOpoHacocHOM crioco0e 10ObIYM He()TH U3 CKBAKUH
Pacckaxure o muadparmeHHOM Hacoce

Ob6nacTh npUMeHeHU KOMOWHAIIMK MOTPY>KHBIX HACOCOB C ra3inToM

ATTECTAIIMOHHBIN BUJIET Ne 1

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJIEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHH akagemuka M.JIl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """

Jucnnniuna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
buier Ne

1. TennoBble METOABI BO3AEUTCBUS HA IUIACT
2. OOBEKT U cucTeMa pa3pabdoTKH.
3. YcnoBus 3aneranys yrieBoA0OpOIOB B 3eMHOM Kope

IToanucey npenoxaBares IMoanucek 3aBeaymwoiero kadeapoi

PO

Bomnpocel ko BTOpOii py0e:KHOH aTTecTaluu
DKCIUTyaTanus CKBaXKUH MTPH HU3KUX 3a00MHBIX TaBICHUSX
I'mapaBanyeckuii pa3pbiB IJ1acTa
KucnortHoe Bo3zeiicTBre Ha pu3ab0iHYIO 30HY CKBa)KUHBI
Mty nbCHO-yIapHOE BO3ICUCTBUE HAa MPU3A00MHYIO 30HY CKBAKHHBI
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Sl NS

he

14.
15.
16.
17.
18.
19.
20.
21.
22.

23

BubpoBo3neiicTBre Ha MpU3a00iHYI0 30HY CKBa)KUHBI
DIIEeKTPOTHAPABINYECKOE BO3/ICHCTBHE HA MPHU3a00HHYIO 30HY CKBaKHHBI
Bune! u knaccupukanys moa3eMHBIX padOT CKBaKUH

Arperatbl, IpUMEHsIEMBbI€ JUI MOA3EMHBIX pabOT CKBaKUH
O6opynoBaHue, MPUMEHIEMOE TSl TIOJI3EMHBIX PabOT CKBAXKHH

. UHCTpYyMEHT, MpUMEHSIeMbIi AJIs1 TOJI3eMHBIX PaboT CKBaXKHH
1.
12.
13.

Texkynui peMOHT CKBaXXUH
KanurtanbHblii peMOHT CKBaKUH

OxpaHa OKpy>Xarouiei cpeibl Ipyu MPOU3BOJICTBE MOA3EMHBIX PEMOHTOB CKBaKHH

CucTemMbl COBMECTHOTO cOOpa U TpaHCTopTa HepTH U raza

Cxemsbl cOopa 1 TpaHciopTa HETH Ha IPOMBICIIE

Cxempbl cOopa ra3a v KOHJICHCATa Ha MPOMBICTIC

3amMepHbIe YCTaHOBKH cUCTeM HedTerazocOopa

Y CTaHOBKH /7S TOATOTOBKH HE(DTH

Ob6opynoBanue 111 cOopa v MOATOTOBKH HE(HTH

Ornpenenenne 3a00MHOTO TABJICHUS B CKBaKWHAX

HccnenoBanue CKBaKUH MPH CTAIIMOHAPHBIX PEKUMaX (QUIbTpAIUN
HccnenoBaHne CKBaXWH  METOJOM  YCTAaHOBHMBIIUXCS OTOOPOB  TpHU
CTa0MJIM3aLUU TaBIIEHHUE U TEOUT

. OnpenencHue 3amacos ra3a
24.
25.

Pexxum paGoThI MECTOPOKACHUS
HexoTopbie 0COOCHHOCTH pa3padOTKH ra30KOHICHCATHBIX MECTOPOXKICHUI

ATTECTALIMOHHBIN BUJIET Ne 1

IUIATEIbHOMN

MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUSA POCCUICKOM ®EJIEPAILIANA
T'PO3HEHCKHW I'OCYJIAPCTBEHHbIA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET

uMeHHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """

Jucunniuna "Pazpadorka u 3kcniyaranusi He()TSIHBIX H Fa30BbIX MECTOPOKIEHHUI

bujer Ne

1. KucnotHoe Bo3elicTBHE Ha TPHU3a00MHYIO 30HY CKBaKHHBI
2. ParmoHanbsHast cxeMa pa3MeIIeHus] CKBaKUH B HE(TSIHBIX TUIACTAX C HATIOPHBIM PEKUMOM
3. OmnpeneneHue 3amacoB ra3a

Iloanuck npenoxaBares IMoanucek 3aBeaymomero Kkadeapoi

Bomnpocsl Kk 3k3aMeHy

dusnueckoe COCTOSHNE HE(PTU U ra3a NpHU pa3IMUYHbIX YCIOBUAX B 3aJICKHU
OU3NKO-XUMUYECKUN CBOWCTBA HE()TH U ra3a

PacTBOprMOCTb HE()TH U AaBIEHHUE HACHIILIEHHS ra3a B He(hTH

OO1u1re MOHATHUS O TOPHBIX MOPOAAX

VYcnoBus 3aneralust yrieBoJ0POI0OB B 36MHOM KOpe

OOBeKT U cuctema pazpaboTKu

NNk Wb =

MECTOPOXKACHUI
8. Pexxumbl pabOThI HEPTIHBIX MJIACTOB
9. CucreMsl pa3paboTku 03 BO3ACHCTBHS U C BO3JICHCTBHEM Ha TUIACT
10. PerynupoBanue pa3paboTky HEDTSIHBIX ¥ Ta30BBIX MECTOPOKIACHUI
11. F'maponuHamMudeckas cxema HepTAHOM 3anexu

OcHOBHbIE MTapaMeTPbl, XapaKTEPU3YIOLIUE Pa3INYHbIE CUCTEMBI pa3pabOTKH HEPTIAHBIX

12. ParimonanbHast cxeMa pa3MeNieHUs] CKBAKMH B HE(MTSIHBIX IUIaCTax C HAMOPHBIM

pexuMoM
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13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.
46.

l'unponuHamMudeckue OMpeseNieHUsT OCPEIHEHHBIX 3HAYCHHN HEKOTOPHIX MapaMeTpoB
HE(TAHBIX TUIACTOB — IPOHUI[AEMOCTH U MOLTHOCTH

OU3UKO-XUMHYECKUE METOAbI BO3AEHCTBUS HA IIACT

TermnoBble METONEI BO3IECUCTBUSA HA IVIACT

@DoHTaHHBIN CIIOCOO

Kommpeccopusiii criocod

DKcIuTyaTanus CKBaKUH TITyOUHHO-HACOCHBIMU yCTaHOBKAMU

LlenTpob6exHbIE 3TEKTPOHACOCHI

Hogeiimme crnocoObl SKCIUTyaTalluy CKBaXKUH

@DaKTOpHl, OCIOKHAIOIINE MPOIECC SKCILTyaTallui CKBa>KUH

DKcIuTyaTanus CKBOKUH MTPH COBPEMEHHBIX METO/IaX MOBHIIICHUS HEQTe-, Ta300TAaUN
DKcIuTyaTaluus CKBaKUH MPHU HU3KUX 3a00HBIX TaBICHUIX

I'mppaBiuyeckuii pa3pbIB IU1acTa

KucnorHoe Bo3aelicTBre Ha MPU3a00HYIO 30HY CKBaYKUHBI
HmnynbcHO-yapHOE BO3/ICiCTBHE Ha MPHU3a00iHYI0 30HY CKBaYKUHBI
BubpososzneiicTBre Ha Mpru3aboiHYIO 30HY CKBaKHHBI

DIEKTPOTUIPABINYECKOE BO3/ICHCTBHE HA TPU3a00IHYIO 30HY CKBaKHHBI

Bune! u knnaccudukanys noa3eMHbIX pabOT CKBaKUH

ArperaTsl, IpUMEHSEMBbIE JIsI TIOA3EMHBIX pa0OT CKBAKUH

O6opynoBanue, MpUMEHAEMOE JIJIs IOJ3EMHBIX PadOT CKBaXKUH

WNHCcTpyMEHT, MPUMEHSEMBIN AJIs TTOI3EMHBIX PA0OT CKBAXKUH

Tekymuii peMOHT CKBaXXHUH

KanuransHblli peMOHT CKBaXHH

OxpaHa OKpy>Karolei cpepl pH MPOU3BOACTBE MOI3EMHBIX PEMOHTOB CKBAYKUH
CucTeMbl COBMECTHOTO cOOpa U TpaHcnopTa HeTH U ra3a

Cxemsbl cOopa U TpaHcTIOpTa HEPTH HA TIPOMBICIIE

CxemblI cOOpa raza u KOHJICHCaTa Ha POMBICIIC

3amepHbIe YCTAaHOBKH CHCTEeM HedTerazocbopa

Y CTaHOBKH JIJIs1 IOJTOTOBKU HEPTH

O6opynoBanue ajist cOopa U MOATOTOBKU He(pTH

Omnpenenenre 3a00iHOTO AaBIEHUS B CKBAKUHAX

HccnenoBanme cKkBaXUH MPU CTALIMOHAPHBIX PEKUMax QUIbTpalvu
HccnenoBanne CKBaXMH METOJIOM YCTAaHOBHBIIUXCS OTOOPOB TMpPH  JUITHTEIHHOM
cTaOWIM3aluy IaBJIeHUs U 1e0ura

Omnpenenenue 3amnacos rasa

OcobeHHoCTH pa3pabOTKH Ta30KOHIEHCATHBIX MECTOPOXKICHUI

Oo0pa3zen OusteTa 11 IK3aMeHa

MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUSA POCCUICKOMN ®EJIEPAILIANA
T'PO3HEHCKHW I'OCYJIAPCTBEHHbIA HE®TSIHOMW TEXHUYECKUI YHUBEPCUTET

uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""
Jucununauna "Pa3padorka u s3xcniyaramnusi HeQTSIHBIX U Ta30BbIX MeCTOPOKIEHH I
bujer Ne

1. ®u3NKO-XMMHYCCKHE METOAbI BO3JACHCTBHUS Ha IIACT
2. lleHTpOOEKHBIE ATICKTPOHACOCHI
3. PactBopuMoOCTh Ta3a B HEPTH

Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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Texkymuii KOHTPOJIb

IIpakTuyeckasi padora 5. 'uapoAuHAMHMYECKHE HCCIETOBAHUS CKBAKUH
Onpenenenue 3a00HHOTO AABICHUS MTPU KOHCTPYKLIUU TOPU3OHTAIBLHOTO CTBOJIA O€3

(oHTaHHBIX TPYO B TOPU3OHTAIBHOM YaCTH U C OOJIBIINUM PAAUYCOM KPUBU3HBI

3a0oiiHOe JaBJeHHWE Y TOplla TOPU30HTAIBHONW CKBaKMHBI € OOJIBIIMM PaglnycoM
KPUBHU3HBI U 03 (POHTAHHBIX TPYO B TOPU30HTAIBHOM YaCTH CTBOJIA ONpeAesieTcs o popmyIie

Pis. = [Py? T 0. - Q2+92.Q2]f 0

rae P.i- 3a00iHOE MaBieHre y IHa (TOoplia) TOPU30HTAIBLHON CKBOKHHBI

S=0034152p HIZ ""L 5
' cp- " cp.
(:2)
H - BepTuKanbHas riiyOMHa TOPU3OHTAIBHON CKBAXUHBL; Zcp - CPEIHUN KOIDPUIIHEHT
CBEPXCKMMAEMOCTH, OTpeaeseMslii ays yenopuii 770 0007/ 2y p o — (PAP3 1 )/2; T s, Pan
- COOTBETCTBEHHO CPEHHE MO BEPTUKAIHLHON M NCKPUBIICHHON YacCTSIM CTBOJIA 3HAYCHHUS
TCMIICPATYPhI U IABJICHUS T3,H Pg.n, - COOTBCTCTBCHHO 3HAYCHUS TCMIICPATYPhI U JaBJIICHUA Y

CCUCHUSA OT UCKPUBJICHHOI'O YUACTKa K TOPHU30HTAJIbHOMY

0,=1,377- 4+ 22, - 12, (€ NP/, o

rae o - KoahHULIKUEHT THAPABINYECKOTO CONMPOTUBNICHUS; Zcp , 1cp- NACHTUYHBIE

3HAYCHUSIM ITHX TapameTpoB B dopmyne (2) Ko OHUIHEHT CBEPXCIKUMACMOCTH M CPEIHSIS
TeMIeparypa.
S =003415*p*L/Z *T (15)
1. cp.  Ip .

rae Ly - obmas niuHa BEpPTUKAIbHON u
MCKPUBJICHHON YaCcTH CTBOJIA CKBAXHHBI, OIpeaessieMas GopMyIioi:

L=L +L

g, 2

rae Le- qnmuHa BepTukanbHOW yactu cTtBosia Le=Hs; Lo- ayiriHa MCKpHUBJIEHHOM YacTW CTBOJIA,
ompenensiemas o ¢popmyJe

L,)=2*75*R*az‘360,

[MapameTp O Mo rOpU30HTAIEHOM YaCTH CTBOJIA OIIpEEIsieTcs Mo Gopmyie:

5
0,=0,094 A, - Z gy, - p- LA,
(7)
rae O; - ko huimeHT rugpaBIudeckoro CONpOTHBICHNUS TOPU30OHTALHON YaCTHCTBOJA.
Tak kak B paccMaTpUBaeMOM BapHaHTe (POHTAHHBIC TPYOBI CITYIIEHBI TOJIBKO B BEPTUKAIBHYIO U
WCKPUBJICHHYIO YaCcTH CTBOJIA, BeimunHa [; T0IKHA COOTBETCTBOBAThH COMPOTHUBIICHHIO
00CaIHBIX KOJIOHHA,
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Cpenusist TeMIiepatypa 1o ropu30HTaIbHOM YacTu CTBOJIA U onpesenseTcs mo Gopmyie:

T =T + T
3.

)12,
cp.e. 3.0

0.
(8)

rie Tsn. u T 30 - COOTBETCTBEHHO TeMmIlepaTyphl ra3za y Iepexojia TOpU30HTaIbHOTO
y4dacTKa K UCKpUBIIEHHOMY H Y IHa (TOpIla) TOPU30HTAILHOTO CTBOJA;

Zcp.z.

cpeaHui KO3 PUIUEHT CBEPXCKUMAEMOCTH Ta3a MpH YCIOBUU Tcpr U Pepir., TAE Pep,o. =
(Psn+P3.0.)/2; P su, Psn - 3a001iHBIC JABICHUS y CEUYECHUS OT UCKPUBJIEHHOTO yJacTKa K
TOPU30HTAILHOMY U Y JIHA CKBAXXUHBI; L.~ TIMHA TOPU30HTAILHOM YacTH CTBOJIA.

JlaGoparopnas pabora 1. OmnpeaejeHue CTPYKTYpPbl BOCXOASIIEr0 IOTOKA
ra30KHIKOCTHOHN CMecH.

OO01Me moJI0KEHN .

Onucanue yCTaHOBKHU M MOPSAAOK MIPOBEACHUS 1TaOOPaTOPHON pabOTHI.

O6paboTka pe3ynbTaTOB U3MEPEHUN.

Meps! 6€30MacCHOCTH MPU MTPOBEACHUH JTaO0PaTOPHO pabOTHI.
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KOHTpOJ’[LHO-I/IfiMepI/ITe.]'IbeIe MaTepHaJbl K TUCHUILINHE

Pa3paborka u 3xcniryaTanusi He(pTAHBIX H Fa30BBIX MECTOPOXKACHUIH

3auer

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJIEPALIMA
T'POSHEHCKHWM 'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHu akagemMuka M.J{. MULJIMOHIIITUKOBA
HNucturyTr HedTH M raza
I'pynna "" Cemectp """
Jucnnniauna "PazpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
bujer Ne 1

1. TunpoauHaMUYecKre ONpeIeIICHNsT OCPETHEHHBIX 3HAYEHUH HEKOTOPBIX MapaMeTpOB HEPTSIHBIX IJIACTOB —

MPOHUIIAEMOCTH ¥ MOUIHOCTH
2. OOBEKT U cucTeMa pa3pabOTKH.

3. ®oHTaHHBIN CTIOCO0
IMoanucek 3aBeaymwoiero Kadeapoi

Iloanucey npenoaaBaTeJist

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUIICKOM ®EJEPALIMA
IT'POBHEHCKUM I'OCYJJAPCTBEHHBIN HE®TSIHOM TEXHUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""

Jucununauna "Pa3padorka u s3xcniyaTanusi HeQTSIHBIX U Ta30BbIX MeCTOPOKIEHH I
Buier Ne 2

1. ®usnyeckue cBoiicTBa HE()TH U rasa
2. 'maponuHaMA9YeCKHe ONpeIeIICHIs OCPEAHEHHBIX 3HAYCHN HEKOTOPHIX ITapaMeTPOB HEPTAHBIX IJIACTOB —

MIPOHUIIAEMOCTH U MOIITHOCTH
3. F'uapomuHaMuveckas cxeMa He(hTSHOM 3aJIeKu

Ioanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJIEPALIMA
T'POSHEHCKHWM 'OCYJJAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucuunauna "Pa3padorka u s3xcniyaTamnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I
bujer Ne 3

1. LleHTpOoOEKHBIE 3JIEKTPOHACOCHI
2. YcnoBust 3aeranust yrileBoJ0poJI0B B 3eMHOU KOpe
3. ®U3UKO-XUMHUYECKUE METOJIbI BO3JCHCTBHS HA IJIACT

Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHMS POCCUMCKOM ®EJIEPALIAHA
TPO3HEHCKUN T'OCYJIAPCTBEHHBIA HE®@TAHOM TEXHUUYECKA YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIITUKOBA
HHcTuTyT HedTH M ra3a
I'pynna "" Cemectp ""
Jucnuniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
buser Ne 4
. ParmonanpHast cxema pa3MelieHus] CKBaXKHH B HE(TSHBIX TUIACTAX C HATIOPHBIM PEKUMOM
2. ®U3NKO-XMMUYECKHUE METO bl BO3JCUCTBUS HA TUIACT
3. DKcIutyaTanusi CKBaKUH MITyOHMHHO-HACOCHBIMH YCTaHOBKAMHU
Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

—_—

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBIN HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HNucruryTr HedTH M raza
I'pynna "" Cemectp """
Jucnuniuna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 5
. CucteMsl pa3paboTku 0e3 BO3ACUCTBUS U C BO3JICHCTBUEM Ha IIACT
2. OCcHOBHBIC TTapaMEeTPHI, XapaKTEPU3YIOIINE PATUIHBIC CUCTEMBI pa3pabOTKH HE(DTIHBIX MECTOPOKICHHM.
3. OM3UKO-XUMHUYECKNE METOIBI BO3/ICHCTBHA Ha IIACT
IMoanuck npenoxasares IMoanucek 3aBeaywoero kadeapoi

—_—

MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUSA POCCUICKOMN ®EJIEPAILIANA
T'PO3HEHCKHW I'OCYJIAPCTBEHHbBIA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """

Jucnuniauna "PazpadoTka M 3kcIuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT

Buaer Ne 6
1. Pexxumbl paboThI HE(DTAHBIX TUIACTOB.
2. OOBEKT U cucTeMa pa3pabOTKH.
3. KomMmpeccopHslii criocoo
IToanucey npenoxaBares IMoanucek 3aBeaywoiero kapeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWM T'OCYJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MULJIMOHIIITUKOBA
HHcTuTyT HedTH M ra3a
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3xcmiryaTauus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA
Buuer Ne 7
1. ®U3UKO-XMMHUYECKUE METO/IbI BO3ACHCTBUA Ha IJIACT
2. XuMAYeCcKuil cocTaB HETH U ra3a
3. LleHTpOoOEKHBIE 3JIEKTPOHACOCHI
Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I
buiaer Ne 8
1. Ipyrue criocoObl AKCILTyaTaIl[MHA CKBAKHH
2. DKCILTyaTalus CKBAXXUH TITyOMHHO-HACOCHBIMH YCTaHOBKAMHU
3. ®u3nYecKoe COCTOSHUE HE(TH U Ta3a IPU Pa3IHMYHBIX YCIOBHSIX B 3aJICKU
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHH akagemuka M.JI. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """

Jucnnniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT

Buier Ne 9
1. LleHTpOoOEKHBIE 3JIEKTPOHACOCHI
2. KomnpeccopHsblii criocod
3. TemmoBeIE METOBI BO3AEHUTCBUS HA TUIACT
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Bujaer Ne 10
1. YcnoBus 3aneranvsi yriieBOJAOPOIOB B 3€MHOM KOpe
2. OOBEKT U cucTeMa pa3pabOTKH.
3. CucteMsbl pa3paboTKu 6e3 BO3IEHCTBYSI M C BO3JICHCTBHEM Ha TUIACT
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEeHHIA
Buaer Ne 11
1. ®oHTaHHBIN CTIOCOO
2. DKCIuTyaTanys CKBaXHH TNTyOMHHO-HACOCHBIMU yCTaHOBKAMH
3. PactBopuMoOCTh Ta3a B HePTH
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I
buaer Ne 12
1. TennoBble METOBI BO3ACHTCBHSA Ha IUIACT
2. OOBEKT U cucTeMa pa3pabdoTKH.
3. YcnoBus 3aneranys yrieBoAOpOIOB B 3eMHOM Kope

Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Jucnnniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 13
1. O6BeKT 1 cucTema pa3paboTKu.
2. Cuctembl pa3paboTKu 0€3 BO3JICHCTBUS U C BO3JCHCTBUEM Ha TUIACT
3. XuMudeckuit coctaB HeTH U ra3a

IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 14
1. CucreMsbl pa3paboTKu Oe3 BO3JCHCTBYSI M C BO3JCHCTBHEM Ha TUIACT
2. OM3UKO-XUMHUYECKNE METOIBI BO3/ICHCTBHA Ha IIACT
3. ParonanpHast cxeMa pa3MeIIeHus CKBaKUH B HE(TSIHBIX TUIACTAX C HATIOPHBIM PEKUMOM
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEeHHIA
Buaer Ne 15
1. OcHOBHBIE TapaMeTPhl, XapaKTePU3YIOIINE Pa3IMIHBIE CHCTEMBI pa3padoTKH He(QTAHBIX MECTOPOKICHHH.
2. lleHTpOOEKHBIE PTICKTPOHACOCHI

3. duznueckoe cocTosiHue He()TH U ra3a IpHU Pa3uyHbIX YCIOBHIX B 3aJICKH
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I

Bujaer Ne 16
1. LleHTpOoOEKHBIE 3JIEKTPOHACOCHI
2. XuMuueckuii cocraB He()TH U raza
3. Ipyrue criocoObl AKCILTyaTaIlMy CKBAKHH
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJAPCTBEHHBI HE®TAHOM TEXHUYECKW YHUBEPCUTET
uMeHH akagemuka M.JI. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Jucnnniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
bunaer Ne 17
1. O6BeKT 1 cucTema pa3paboTKu.
2. DKCILTyaTalus CKBAXXUH TITyOMHHO-HACOCHBIMH YCTaHOBKAMHU

3. ®dusnyeckue cBoicTBa He(hTH U rasa
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Bujaer Ne 18
1. PactBoprMOCTh Ta3a B He(hTH
2. KommpeccopHslii crioco6
3. CucteMsbl pa3paboTKu 6e3 BO3IEHCTBYSI M C BO3JICHCTBHEM Ha TUIACT
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEeHHIA
Buaer Ne 19
1. T'maponuHaMU9ecKre ONpeIeIIeHIsI OCPEAHEHHBIX 3HAYCHNH HEKOTOPHIX ITapaMeTpOB HEPTAHBIX TIIACTOB —
MPOHUIIAEMOCTH U MOIITHOCTH
2. CucteMbl pa3paboTKu 0e3 BO3IEHCTBYSI M ¢ BO3/ICHCTBHEM Ha TUIACT
3. TemnoBbIe METOBI BO3ICHTCBHS Ha IIACT

Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I

Bujaer Ne 20
1. Xumuuecknii coctaB He)TH U raza
2. ®oHTaHHBIH c110c00
3. KomnpeccopHslii criocod
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Jucnnniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buner Ne 21
1. ®U3UKO-XUMHUYECKUE METOIbI BO3JCHCTBUS Ha IJ1acT
2. LleHTpOOEKHBIE HJIEKTPOHACOCHI
3. PactBopuMoOCTh Ta3a B HePTH
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 22
1. @oHTaHHBIN CTIOCOO
2. KommpeccopHslii crioco6
3. OM3UKO-XUMHUYECKNE METOIBI BO3/ICHCTBHA Ha IIACT
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""

Jucnuniauna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEeHHIA

Buaer Ne 23
1. TemnoBble METOABI BO3AECHUTCBHUS Ha IIJIACT
2. ®usnyeckue CBoicTBa He(hTH U rasa
3. PexxuMbl paGoOThI HE(DTAHBIX TUTACTOB.
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I

Buaer Ne 24
1. Xumuuecknii coctaB He)TH U raza
2. KomnpeccopHslii criocod
3. TerutoBbIe METO/IBI BO3AEHTCBUS HA IJIACT
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Jucnnniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 25
1. O61ue NOHATHS O TOPHBIX MTOPOAAX
2. Pexumbl paboThl HE()TIHBIX TIACTOB.
3. CucteMsbl pa3paboTku 03 BO3IEHCTBYSI M ¢ BO3JICHCTBHEM Ha TUIACT
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MWHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHUA POCCUICKOM ®EJIEPAIIAN
T'PO3HEHCKHW I'OCYJIAPCTBEHHBIA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Bujaer Ne 26
1. OcHOBHBIE TapaMEeTPEI, XapaKTEPU3YIOIIUE PA3THIHBIE CHCTEMBI Pa3pabOTKH HEPTIHBIX MECTOPOKACHHH.
2. lM'umpommHamMudeckas cxema HeQTSIHON 3aJIeKH

3. XuMudeckuit coctaB HeTH U ra3a
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHHUSA POCCUICKOMN ®EJIEPAILIANA
T'PO3HEHCKHW I'OCYJIAPCTBEHHBIA HE®TSIHOMW TEXHUYECKWI YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEeHHIA
Buaer Ne 27
1. [IeHTpOOEIKHBIE DICKTPOHACOCHI
2. 'maponuHaMA9ecKHe OINpeIeICHIs OCPEAHEHHBIX 3HAYCHN HEKOTOPHIX ITapaMeTPOB HEPTAHBIX IJIACTOB —
MPOHHUIIAEMOCTH U MOIITHOCTH
3. YcnoBus 3aneranys yrieBoA0OpOI0B B 3eMHOM Kope

Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I
buaer Ne 28
1. Ipyrue criocoObl AKCILTyaTaIl[MHA CKBAKHH
2. l'uaponvHaMUYEeCcKHe ONPEICICHUS OCPESTHCHHBIX 3HAYCHUH HEKOTOPBIX MAapaMeTPOB HE(TIHBIX TUIACTOB —
MPOHHUIAEMOCTH U MOIIITHOCTH
3. TemoBEIC METOABI BO3ACHTCBHUS HA ILUIACT
Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBIN HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIIUKOBA
HNucruryTr HedTH M raza
I'pynna "" Cemectp """
Jucnuniuna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Bbuner Ne 29
1. TertoBbIE METOABI BO3ICUTCBUS HA TUIACT
2. OOBEKT U cucTeMa pa3pabOTKH.
3. YcroBus 3aneranus yrieBoI0pOa0B B 3eMHON KOpe
IMoanuck npenoxasares IMoanucek 3aBeaywoero kadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnuniauna "PazpadoTka M 3kcIuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 30
1. ®U3KMKO-XUMHUYECKUE METObI BO3AEHCTBUS HA IJ1aCT
2. KommpeccopHslii criocoo
3. I'maponuHaMHU9ecKHe ONpeIeIeHIs OCPEAHEHHBIX 3HAYCHN HEKOTOPHIX ITapaMeTPOB HEPTAHBIX IJIACTOB —
MPOHHUIIAEMOCTH U MOIITHOCTH
Iloanuck npenoxaBares IMoanucek 3aBeaymomero Kkadeapoi

Kputepun oneHkH 3HaHUH NP NMpUeMe 3a4eTa

- He 3a4YTeHO BBICTABIISCTCS acCIUPAHTY, €CIH JaH He MOJHBIA OTBET, MPEACTABISIONINI
co00i1 pa3po3HEHHBIE 3HAHHSA 110 TEME BOIPOCA C CYIIECTBEHHBIMU OUIMOKaMH B OTIPE/ICIICHHSX;
HPUCYTCTBYIOT (ParMEHTapHOCTh, HEJIOTMYHOCTh H3JIOKEHMS; ACIHUPAHT HE OCO3HAET CBS3b
JAHHOTO TIOHATHSA, TEOPUH, SIBICHUS C APYTUMH OOBEKTaMH JUCLHUIUIMHBL, OTCYTCTBYIOT
BBIBO/IbI, KOHKPETH3AIMA U JOKa3aTeIbHOCTh U3JI0KEHHUS; peub He IPaMOTHasI; JOTIOIHUTEIbHbIC
U YTOYHSIOIIME BOMPOCH MpErnojaBareis HE NMPUBOAAT K KOPPEKLUH OTBETa aclupaHTa He
TOJIbKO Ha TIOCTABJICHHBII BONIPOC, HO U HA JPYTUe BONPOCH! TUCIHUILITUHEI;

- 3a4TeHO BBICTABIISCTCS aCUPAHTY, €CIIH JaH IOJHBIH pa3BEePHYTHIN OTBET Ha
MIOCTaBJICHHBIN BOIPOC; MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHHUI 00 00bEKTE;
JI0Ka3aTeIbHO PACKPHITHl OCHOBHBIE MOJIOKEHHS TEMBI; B OTBETE MPOCIICKUBACTCS YETKAs
CTPYKTYpa, JIOTHYECcKasi MOCIEeI0BATEIbHOCTD, OTPAXKAIOIIAS CYIIIHOCTh PACKPBIBAEMBIX
MOHSATHUH, TEOPHIA U SIBJIICHUI; 3HaHUE 00 0OBEKTE IEMOHCTPUpPYETCs Ha (pOHE MOHMMAHUS €To B
CHCTeMe TaHHOI HayKN M MEKANCIUITIIMHAPHBIX CBsi3eil; OTBET M3II0KEH JIUTEPaTYPHBIM

SA3BIKOM B TCPMHHAX HAYKHU; MOT'YT OBITE AOIMYyHICHbI HEAJOYCTBI
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IK3aMeH

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBIN HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. MU1JIMOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA
Buier Ne 1
1. IMnynbcHO-y1apHOE BO3JEHCTBHE HA NIPU3a00HHYIO 30HY CKBAXKHHBI
2. DKCILTyaTalus CKBAXKWH NPU HU3KUX 3a00MHBIX JaBICHHUIX
3. KanuranbHbli peMOHT CKBaXKHH
Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
TPO3HEHCKHUN T'OCYJIAPCTBEHHBIA HE®@TAHONW TEXHUUYECKAN YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIITUKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Jucnuniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
buser Ne 2
1. DKkcIutyaTtanus CKBaXKUH NTyOMHHO-HACOCHBIMH yCTaHOBKAMU
2. YCTaHOBKH IS TOJrOTOBKH HETH
3. TerioBble METOABI BO3ACHCTBUS Ha TIACT

IMoanucey npenoxaBares IMoanucek 3aBeaymwomero Kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """

Jucnnniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT

Bujer Ne 3
1. O61ue NOHATHS O TOPHBIX TOPOAAX
2. CxeMbI cOopa Tra3a v KOHACHcATa Ha MPOMBICIIE
3. 3amepHbIe YCTaHOBKH CHCTEM HedTerazocOopa
IToanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWM T'OCYJAPCTBEHHBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnuniauna "Pa3padoTka M 3xcmiryaTauus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA
Buaer Ne 4
1. Onpenenenne 3a00MHOTO JaBICHHUS B CKBOKHHAX
2. OOBEKT U cucTeMa pa3padOTKH
3. TemmoBeIE METOABI BO3AECHCTBHS Ha IUIACT
IToanucey npenoxaBares IMoanucek 3aBeaymwoiero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I
buiaer Ne 5
1. UccnenoBanue CKBaKWH METOJIOM YCTAaHOBHUBIIMXCS OTOOPOB MPH JITUTESIBHON CTAOMIIM3AIMU JaBICHUS U
nebura
2. Cxemsbl cOopa ra3a v KOHJICHCATa Ha POMBICIIE
3. O6opynoBaHue, MPUMEHAEMOE JJIS MOI3EMHBIX pA0OT CKBAXKUH
Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBIN HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HNucruryTr HedTH M raza
I'pynna "" Cemectp """
Jucnuniuna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buier Ne 6
. PerynupoBanue pa3paboTKu HE(TSIHBIX U Ta30BBIX MECTOPOKICHUN
2. l'uppaBnmueckuii pa3phiB IUTacTa
3. KanuranpHBIA PEMOHT CKBaKUH
IMoanuck npenoxasares IMoanucek 3aBeaywoero kadeapoi

—_—

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnuniauna "PazpadoTka M 3kcIuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 7
. IHCTpYMEHT, TPUMEHAEMBIN IS TIOA3€MHBIX paO0T CKBAYKIH
2. CucteMsbl pa3paboTKu 0e3 BO3IEHCTBYSI M C BO3JICHCTBHEM Ha TUIACT
3. DKCIuTyaTanys CKBaXHH TNTyOMHHO-HACOCHBIMU YCTaHOBKAMH
IToanucey npenoxaBares IMoanucek 3aBeaywoiero kapeapoi

—_—

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWM T'OCYJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MULJIMOHIIITUKOBA
HHcTuTyT HedTH M ra3a
I'pynna "" Cemectp ""

Jucnuniauna "Pa3padoTka M 3xcmiryaTauus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA
buser Ne 8

—_—

. YCTaHOBKH /ISl TOJATOTOBKU HE(TH

2. DIIeKTpOTUApaBINIECKOE BO3CHCTBIE HA IPH3a00HHYIO0 30HY CKBaYKHHBI

3. ®aKTOPHI, OCIOKHSIONIUE MIPOIECC IKCILTYyaTAI[MA CKBAKHH

Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I
bujer Ne 9
1. UccnenoBanue CKBaKWH METOJIOM YCTAaHOBHUBIIMXCS OTOOPOB MPH JITUTESIBHON CTAOMIIM3AIMU JaBICHUS U

nebura
2. TenmoBeie METOABI BO3IECHCTBUS Ha IUIACT

3. OO61ue NOHATHS O TOPHBIX TOPOAAX
Hoanuck 3aBenyromero kadeapoi

IMoanuck npenogasaress

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUIICKOM ®EJIEPALIMA
T'POSHEHCKHWM 'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHH akagemuka M.JIl. MWIIMOHIIIMKOBA
HNucruryTr HedTH M raza
I'pynna "" Cemectp """

Jucnuniuna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT

buaer Ne 10

1. LleHTpOoOEKHBIE 3JIEKTPOHACOCHI
2. PactBopuMOCTh HEQTH U JaBJIICHUE HACBHIIICHSI Ta3a B HeQTH

3. MIryibCHO-yAapHOE BO3IEHCTBYE HA MPU3a00MHYIO 30HY CKBa)KHHBI

IMoanuck npenoxasares IMoanucek 3aBeaywoero kadeapoi

MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUSA POCCUICKOMN ®EJIEPAILIANA
T'PO3HEHCKHW I'OCYJIAPCTBEHHbBIA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """

Jucnuniauna "PazpadoTka M 3kcIuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT

Buier Ne 11

1. KucnotHoe Bo3elicTBHE Ha TPHU3a00MHYIO 30HY CKBaKHHBI
2. ParmmoHanbsHast cxeMa pa3MeIIeHus CKBaXKUH B HE(TSIHBIX TUIACTAX C HATIOPHBIM PEKUMOM

3. OmnpeneneHue 3amacoB ra3a

IToanucey npenoxaBares IMoanucek 3aBeaywoiero kapeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWM T'OCYJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MULJIMOHIIITUKOBA
HHcTuTyT HedTH M ra3a
I'pynna "" Cemectp ""

Jucnuniauna "Pa3padoTka M 3xcmiryaTauus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA

Bujer Ne 12

1. 3amepHBIe YCTAaHOBKH CHCTEM HedTerazocOopa
2. VccrnenoBaHue CKBRKUH METOJIOM YCTaHOBUBILUXCSI OTOOPOB MPH JUTHTEIBHOM CTAOUIM3aLNK TaBICHHS U

nebura
3. DieKTpOrupaBINUECKOe BO3ACHCTBIE HA MPU3a00MHYI0 30HY CKBAKUHBI

Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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—_—

—_—

—_—

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I
buaer Ne 13

. OcobenHoCTH Pa3pabOTKH ra30KOHIEHCATHBIX MECTOPOXKICHUH
. ®usuko-xumMudeckuii cBolicTBa HEYTH U rasa
. CucteMsl pa3paboTKu 0e3 BO3ACUCTBUS U C BO3JICHCTBUEM Ha IIACT

Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUHIICKOM ®EJEPALIMA
T'POSHEHCKHWM I'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHH akagemuka M.JI. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """

Jucnnniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT

Buaer Ne 14
. Ompenenenue 3amnacoB raza
. F'maponunaMuveckas cxema He(hTSHOMN 3aJICHKH
. YCTaHOBKH JUIs OATOTOBKU HeTH
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MWHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHUA POCCUICKOM ®EJIEPAIIAN
T'PO3HEHCKHW I'OCYJIAPCTBEHHBIA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """

Jucnnniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Bujaer Ne 15

. PactBoprMOCTh HETH ¥ JaBIICHHE HACHIIICHUS ra3a B HehTH
. doHTaHHbIH c1IOCO0
. OxpaHa OKpy’KaroIei cpebl MpH IPOU3BOACTBE MTOI3EMHBIX PEMOHTOB CKBAKHH

IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUIICKOM ®EJEPALIMA
IT'POBHEHCKUM I'OCYJJAPCTBEHHBIN HE®TSIHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""

Jucuunauna "Pa3padorka u s3xcniyaTamnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I
Buaer Ne 16

. YcnoBus 3ajieraHus yriieBOJIOPOI0B B 36MHOM KOpe
. CucTeMbl COBMECTHOTO cOOpa U TpaHCTIopTa HeTH 1 Ta3a
. Onpenenenne 3a00MHOTO JaBICHHUS B CKBaKHHAX

Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi
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MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIITUKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucnuniuna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA
Bbuner Ne 17
1. CucteMbl COBMECTHOTO cOOpa M TpaHCHIOpTa HEPTH U raza
2. DKCILTyaTalus CKBAXXUH TITyOMHHO-HACOCHBIMH YCTaHOBKAMHU
3. OmpeneneHue 3anacoB rasa
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Jucnnniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 18
1. PanioHanpHas cxeMa pa3MeIIeHUs] CKBaXKUH B HE(TSHBIX TUIACTAX C HATIOPHBIM PEKUMOM
2. BubpoBo3zneiicTBrue Ha Npu3adOiHyI0 30HY CKBaXKHHBI
3. O6opynoBaHue, MPUMEHIEMOE IS MTOI3EMHBIX PA0OT CKBaKUH
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 19
1. MHCTpYMEHT, MPUMEHSIEMBIN IS MOI3EMHBIX PAOOT CKBaKUH
2. OnpenencnHrie 3a00iHOTO JaBJICHHUS B CKBOKHHAX
3. I'maponuHaMHA9ecKHe ONpeIeIeHIs OCPEAHEHHBIX 3HAYCHN HEKOTOPHIX ITapaMeTPOB HEPTAHBIX IJIACTOB —
MPOHHUIIAEMOCTH U MOIITHOCTH

IToanucey npenoxaBares IMoanucek 3aBeaywoiero kapeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWM T'OCYJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MULJIMOHIIITUKOBA
HHcTuTyT HedTH M ra3a
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3xcmiryaTauus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA
Buaer Ne 20
1. Hosefimme criocoObl SKCIUTyaTaIliK CKBAYKUH
2. KucnotHoe Bo3jelicTBHe Ha TPHU3a00MHYIO 30HY CKBaKHHBI
3. PanonanpHast cxeMa pa3MelIeHUs] CKBaXKUH B HE(TSIHBIX TUIACTAX C HATIOPHBIM PEKUMOM

Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucnuniuna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA
Bbuuer Ne 21
1. O6opynoBaHue, MPUMEHAEMOE JJIS MOI3EMHBIX PA0OT CKBAXKUH
2. CucteMbl COBMECTHOTO cOOpa M TpaHCIIOpPTa HE(TH U raza
3. F'uapomuHaMUYECKHE ONPEICIICHIUS OCPEAHCHHBIX 3HAYCHUH HEKOTOPBIX IIApaMETPOB HE(PTIHBIX TIIACTOB —
MPOHHUIAEMOCTH U MOIIITHOCTH
Moanucy npenogaBaTeis Hoanuck 3aBenyromero kadeapoi

MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30OBAHUS POCCUIICKOM ®EJIEPALIMA
T'POSHEHCKHWM 'OCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKN YHUBEPCUTET
uMeHH akagemuka M.JIl. MWIIMOHIIIMKOBA
HNucruryTr HedTH M raza
I'pynna "" Cemectp """

Jucnuniuna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT

Buaer Ne 22
1. KomnpeccopHslii criocod
2. O6opymoBanue st cOopa U MOATOTOBKH HEPTH
3. ®oHTaHHBIN CTIOCO0
IMoanuck npenoxasares IMoanucek 3aBeaywoero kadeapoi

MUHUCTEPCTBO HAYKH U BHICHIEI'O OBPA3OBAHUSA POCCUICKOMN ®EJIEPAILIANA
T'PO3HEHCKHW I'OCYJIAPCTBEHHbBIA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHu akagemMuka M.J{. MUJIMOHIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """

Jucnuniauna "PazpadoTka M 3kcIuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT

Buaer Ne 23
1. OOBEKT 1 cucTeMa pa3padoTKH
2. O6opymoBanue st cOopa U MOATOTOBKH HEPTH
3. O6mume MOHSTHS O TOPHBIX TTOPOIax
IToanucey npenoxaBares IMoanucek 3aBeaywoiero kapeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWM T'OCYJAPCTBEHHbBI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHu akagemMuka M.J{. MULJIMOHIIITUKOBA
HHcTuTyT HedTH M ra3a
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3xcmiryaTauus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA
Buaer Ne 24
1. PerynupoBanue pa3paboTku HE(QTSIHBIX U Ta30BBIX MECTOPOXKICHUI
2. DKCIuTyaTanysi CKBaXHH MPU HU3KUX 3a00HHBIX TaBICHUAX
3. KucnorHoe Bo3aeiicTBre Ha IPH3a00HHYIO 30HY CKBa>KHHBI
Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MHUHUCTEPCTBO HAYKH U BBICLHIEI'O OBPA30BAHUS POCCHIICKON ®EJEPALIMA
T'PO3HEHCKHWI T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKN YHUBEPCUTET
uMeHHn akagemuka M.Jl. MWIIMOHIIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""

Jucununauna "Pa3padorka u s3xcniyaramnusi HeTSIHBIX ¥ Ta30BbIX MeCTOPOKIEHH I

Buaer Ne 25
1. Texymuit peMOHT CKBa)KUH
2. l'upponvHamMuyeckas cxeMa HeTSHOM 3a1eKu
3. PexuMbl pabOThI HEPTSIHBIX IIIACTOB
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Jucnnniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Bujaer Ne 26
1. ®u3ryeckoe COCTOSHUE HETH U Ta3a IPU Pa3IHMYHBIX YCIOBHSX B 3aJICKU
2. MnyibCcHO-yAapHOE BO3JCHCTBHE Ha NPH3a00HHYI0 30HY CKBAXKHHBI
3. O0BEKT U cucTEMa pa3pabdOTKH
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp """
Jucnnniauna "Pa3zpadoTka M 3kciuryaTanusa HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Buaer Ne 27
1. CucreMsbl pa3paboTKu Oe3 BO3JCHCTBYSI M C BO3JCHCTBHEM Ha TUIACT
2. lM'umpommHamMudeckas cxema HeQTSIHON 3aJIeKH
3. TemmoBeIE METOABI BO3AECHCTBHS Ha IUIACT
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kkadeapoi

MUHUCTEPCTBO HAYKH U BBICHIET'O OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIUU
I'PO3HEHCKHWI T'OCYJAPCTBEHHbI HE®TSAHOM TEXHUYECKU YHUBEPCUTET
uMeHHu akagemMuka M.J{. MUJIMOHIIITUKOBA
HNucruryr HedTH M raza
I'pynna "" Cemectp ""
Jucnuniauna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEeHHIA
Buaer Ne 28
1. 'mapaBnuueckuii pa3psiB miacta
2. 'maponuHaMA9ecKHe OINpeIeICHIs OCPEAHEHHBIX 3HAYCHN HEKOTOPHIX ITapaMeTPOB HEPTAHBIX IJIACTOB —
MPOHHUIIAEMOCTH U MOIITHOCTH
3. PexuMbl pabOThI HEPTSIHBIX IIIACTOB

Moanucy npenoaaBaTesis Hoanuck 3aBenyromero kadeapoi
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MUWHUCTEPCTBO HAYKH M BBICHIETO OEPA3OBAHMSI POCCUMCKOM ®EJIEPALIAHA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
uMeHH akagemuka M.JI. Mu1MOHIIMKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp ""
Jucnuniuna "Pa3padoTka M 3kcmiryaTanus HeTSHBIX U Fa30BbIX MeCTOPOKIEHHIA
Buaer Ne 29
1. IMInynbcHO-y1apHOE BO3JICHCTBHE HA NIPU3a00HHYIO 30HY CKBAXKHHBI
2. OcobeHHOCTH pa3pabOTKH ra30KOHACHCATHBIX MECTOPOXKACHU
3. LleHTpOoOEKHBIE 3JIEKTPOHACOCHI
Moanucy npenogaBaTesis Hoanuck 3aBenyromero kadeapoi

MUWHUCTEPCTBO HAYKH M BBICHIETO OFPA3OBAHUMS POCCUMCKOM ®EJIEPALIANA
T'PO3HEHCKUI IT'OCYJIAPCTBEHHBINA HE®TSIHONW TEXHUYECKUI YHUBEPCUTET
uMeHHu akageMuka M.J{. MUJIMOHIIIUKOBA
HHcTuTyT HedTH M rasza
I'pynna "" Cemectp """
Jucnnniauna "PazpadoTka M 3kciuryaTanus HeTSIHBIX U Fa30BbIX MECTOPOKICHHIT
Bujaer Ne 30
1. PexuMbl pabOThI HEPTSIHBIX IIIACTOB
2. PanmoHankHas cxema pa3MEelICHUs CKBAXKHH B HE(PTAHBIX IUIACTaX C HATOPHBIM PEXKAMOM
3. Tekymuii peMOHT CKBaYKUH
IMoanucey npenoxaBares IMoanucek 3aBeaymwoiero Kadeapoi

Kpurepun onieHk# 3HAHMH CTYICHTA HA JK3aMeHe

OI_[CHKa «OTIUYHO» BBICTaBJISACTCA CTYACHTY, MoKa3aBmeMy BCCCTOPOHHUC,
CHUCTEMAaTHU3UpPOBaHHbIC, TIyOOKHE 3HAaHHUA Y4eOHON MpOorpaMMbl IJUCHMILUIMHBI M yMEHHE
YBEPEHHO MPHMEHATh WX Ha NPAKTUKE IPH PELICHHHM KOHKPETHBIX 3ajad, CBOOOJHOE H
MpaBUIbHOE 000CHOBaHUE MPHUHSATHIX pereHnii-(20 6amioB)

OrneHka «XOpOINO» - BBICTABISIETCS CTYACHTY, €CITM OH TBEpPAO 3HAET Marepual,
IPaMOTHO U 10 CYILLECTBY M3JIaraeT ero, yMeeT IPUMEHSTh MOJy4eHHbIe 3HaHHsI Ha MIPaKTUKe, HO
AOIMYCKACT B OTBCTC UJIM B PCHICHUU 3a/1a4 HCKOTOPBLIC HCTOYHOCTH, KOTOPBIC MOKCT YCTPAHUTD
C TIOMOIIIBIO JIOTIOJTHUTENIBHBIX BOTIPOCOB TpenoaaBarens. (15 6amion)

OI_[CHKa «YOOBJICTBOPUTCIIBHO» - BBICTABJIACTCA CTYACHTY, MOoKa3zaBIICMYy
(bparMeHTapHbIi, pa3pO3HEHHBIN XapaKkTep 3HaHUN, HEJOCTATOUHO MPaBWIbHbBIE (DOPMYIUPOBKU
63.30BBIX HOHHTI/II>'I, HapyHUICHUA JIOTHYECKOU MOCJICA0BATCIIBHOCTU B U3JIOKCHUU MIPOTrPaMMHOI0
MaTepuaia, HO TpU O3TOM OH BIAJEET OCHOBHBIMHM pa3ieiiaMd Y4eOHOM MpOrpaMMbl,
HeO6XOI[I/IMBIMI/I JJIS I[aHLHefIHIeID 06yqu1/151 U MOKCT MPUMCHATH MOJYYCHHBIC 3HAHUA I10
oOpasiy B craHngapTHou curyaruu. (10 6ayon)

OneHka «HEyIOBIETBOPUTENBHO» - BBICTABISAETCSA CTYIAEHTY, KOTOPBIH HE 3HAET
00JIbIIIeH YaCTH OCHOBHOTO COZEpkKaHMs y4eOHON MPOrpaMMbl TMCHUIUINHEI, 10IyCKaeT rpyobie
OLHI/I6KI/I B q)OpMyJ’IHpOBKaX OCHOBHBIX IOHATHUH JAUCHUIINIMHBL W HE YMCECT HUCIIOJIB30BATH
MOJTy4YEHHbIEC 3HAHUS NP PEIICHUN TUIIOBBIX MPAKTUYECKUX 3a/1a4.

YcneBaeMoCTh CTYASHTOB TIO y4eOHOMY KypCy HE3aBUCUMO OT €ro ooOmei
TPYIOEMKOCTH B TEUYEHHWE CEMEecTpa OIlIEHMBaeTCs MakcuManbHO B 100 OayioB W BKIIIOYAET
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TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH, KOTOPBIM IPEAIOIaraeT OLUEHKY aKTUBHOCTU ayAUTOPHOU
paboThl CTyJIeHTa B TEYCHHE CEeMecTpa: ciada JaOdopaTOPHBIX padoOT;pyOeKHBIN KOHTPOJIb,
KOTOPBII MPOBOAMTCS MO MaTepuaiaM MPOHIEHHBIX TeM, B BUJIE MUCMEHHBIX paboT B mepuon 1-
Ol M 2-0i aTTecTalMii; CaMOCTOATEIbHYIO pa0OTy CTYJEHTAa, KOTOPasi OCYIIECTBIISETCS B BUJIE
HamnucaHue pedepaToB;BLIMOIHEHUS MPAKTHUECKUX PadOT U UX 3aILUTHI.
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