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1. Henu 1 3a1a4M JMCUUIVINHBL:

Heab 00yyeHus Mo JaHHOM TUCIUIUIMHE:

- TIOHMMaHu€ W 3HaHUE KIAacCU(pUKAUUNH OCHOBHBIX THUIIOB MAIIMH,
000pyI0BaHUs, COOPYKEHUH, arperaroB, yCTAHOBOK M MHCTPYMEHTA, UCIIOIb3yEMbIX
11 1OOBIYM U MOATOTOBKU HE(PTHU U Ta3a;

- U3y4YUTh Ha3HAYEHHE MALIUH U 000pYAOBaHUA ISl 1OOBIYM U MOJATOTOBKHU
He(TH U ra3a, yCJIOBHM SKCITyaTallii U OCHOBHBIX TPEOOBaHUH K HUM;

- 3HaHWE NPUHINIA UX YCTPOMCTBA U IEHCTBHSI, OCHOB UX TEOPUH, Pacu€Ta u
DKCIUTYaTaluH;

- BBINIOJHATH Pacy€Thl, CBSI3aHHBIE C BHIOOPOM OOOPYJIOBaHUS M 00JaaaTh
HABBIKAMM €T'0 3KCIUTyaTalllH.

3ajayamMM u3y4YeHHs JUCLMIUIMHBL SBJISIIOTCS NPEJIOKEHUE CTyAEHTaM
TAKOro 00beMa 3HAaHUM, KOTOPBII MPHU YCTPOHCTBE Ha pabOTy MO CIEUUATBHOCTH
ITO3BOJINT:

- 3HaTh OCHOBBI MOHTaXka, 3KCIUTyaTallud, TEXHUYECKOIO OOCITYKUBaHUS U
PEMOHTa OCHOBHBIX BUI0B 000pyAOBaHUs Ui JOOBIUM U MOATOTOBKU HEPTH U rasa,

- YMETh MNPOBOJAUTH JUATHOCTHKY TEXHHYECKOTO COCTOSHHUS DJIEMEHTOB
oOopyoBaHus 1S JOOBIYM HE()TH U rasa;

- YMETb [IPOBOJUTH UCTIBITAHUE MAIIUH U 000PYAOBAHUS [TOCIIE PEMOHTA.

2.MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JlucumnianHa OTHOCUTCSI K BapHaTUBHOM 4acTH MPO(ecCHOHAIBHOIO LMKIIA.
JInst u3ydeHus: TaHHON TUCUUILIMHBI TpeOyeTCsl 3HaHUE: TEOPETUUECKON MEXaHUKH,
TEXHOJIOTHS MAIIMHOCTPOEHUSA, KOPPO3UsI METAJUIOB, CONMPOTUBIICHUE MATEPHAIIOB,
JE€TaJIM MAIllWH, TEXHOJOTUs KOHCTPYKIMOHHBIX MaTEPHAJIOB, MaTEPUAIOBEICHHUE.

3. TpeOoBaHuA K pe3yabTaTaM OCBOCHHS AU CIUTIIUHBI

[Ipouecc u3yueHus: NMCUUIUIMHBI HAMIPaBJiIeH Ha (POPMUPOBAHUE CIEAYIOLIUX
KOMIIETECHITUM:

YMEHHUEM MOJEIHUPOBATh TEXHUYECKUE OOBEKThI M TEXHOJOTMYECKUE
IPOLECCHl € MUCIOJB30BAaHUEM  CTAHJAPTHBIX  IIAKETOB U CPEICTB
aBTOMAaTU3UPOBAHHOTO NIPOEKTUPOBAHHUS, TOTOBHOCTBIO IPOBOJUTH dKCIIEPUMEHTHI

T0 33JIaHHBIM METOJIMKaM ¢ 00paboTKoM 1 aHanm3oM pe3yabTaToB (I[1K-2);



CIIOCOOHOCTBIO Y4acCTBOBAaTh B pabOTEe HaJl WHHOBAIMOHHBIMU IPOCKTaMH,
UCIIOJB3Ys 0a30BbIE METOIBI UCCIIeIOBATEILCKOM nesrenbHocTH ([TK-4);

CIIOCOOHOCTBIO MPOEKTUPOBATh TEXHUYECKOE OCHAIIEHUE pabOYUX MECT C
pa3MENICHUEM TEXHOJIOTUYECKOr0 O0OpY/I0BaHUS, YMEHUEM OCBaWBaTh BBOJMMOE
obopynosanue (I1K-11);

B pesynpraTe  OCBOEHMS ~ JUCHUIUIMHBI, B  COOTBETCTBUU  C
BBIIIETIEPEYNCICHHBIMUA KOMIETEHIIUSIMU CTYACHT JOJIKEH

3HaTh:

- METOJIMYECKHE, HOPMATUBHBIC U PYKOBOJSIIME MaTepHUasbl, Kacalolluecs
BBINIOJIHSIEMOW PabOTHI,

- mpoOJieMbl CO3[aHWsl MAIIMH Pa3JIUYHBIX THUIIOB, IMPUBOJOB, CHUCTEM,
NPUHIUN paOOThI, TEXHUYECKUE XAPAKTEPUCTUKH, KOHCTPYKTUBHBIE OCOOCHHOCTH
pa3pabaThIBaEMBIX U UCIOJIb3yEMbIX TEXHUUECKUX CPEJICTB,;

- METOJIbI UCCIICIOBAaHUM, TpaBUJIa U YCIOBHUS BBITIOJIHEHUS pabOT, OCHOBHBIC
TeXHOC(hEpHbIE OMACHOCTH, MX CBOMCTBA U XapaKTEPUCTUKH, XapaKTep BO3JCHCTBUS
BPEIHBIX U OMACHBIX ()aKTOPOB HA YEJIOBEKA U MPUPOJIHYIO CPEy, METOIbI 3aIUTHI
OT HUX MPUMEHUTEIBHO K chepe cBoel mpodeccuoHanbHON AeITeIbHOCTH,

Ymerb:

- BBITIOJIHATH PaOOThl B 00JIACTH HAYYHO-TEXHUYECKOW EATETLHOCTH I10
MPOCKTUPOBAHMUIO, nH(pOpMAITMOHHOMY 00CITyKUBAHUIO, OpraHu3aIiu
MPOU3BOJICTBA, TPyAa U YIOPABJICHHUIO, METPOJIOTHYECKOMY OOECIICUECHHIO,
TEXHUUYECKOMY KOHTPOJIIO B MAIlIMHOCTPOCHUH, MPUMEHSATh METO/IbI KOMITJIEKCHOTO
TEXHUKO-DKOHOMUYECKOTO0 aHaJiu3a B MAIIMHOCTPOEHUU Il OOOCHOBAHHOTO
NPUHATUSL pElIeHUH, UACHTU(DUIIUPOBATE OCHOBHBIE OMACHOCTH CPEIbl OOMTaHUS
YeJioBeKa, OIEHWBAaTh PUCK HMX pealu3allid, BBIOUpPATh METOJbI 3allUThI OT
OIMACHOCTEN MPUMEHHUTENIBHO K cdepe cBoel mpodecCHOHambHON NeATeTbHOCTH U
criocoObl obecniedeHrss KoM(GOPTHBIX YCIOBUM KUZHEACATECILHOCTH;

Baagern:

- METOJIaMH TMPOBEJICHUSI KOMILUIEKCHOTO TEXHUKO-3KOHOMUYECKOTO aHaJIn3a

JJIs1 00OCHOBAHHOTO IMPUHATHUA pemeHHﬁ, N3BICKAaHHUS BO3MOXXHOCTH COKpaIllCHUSA



uKJIa padoT, COACMCTBHS MOArOTOBKE IMpOLIECcCa UX peaau3aluu ¢ obecrneyeHrueM

H€O6XOI[I/IMBIX TCXHUYCCKHUX JTAHHBIX B MAIMHOCTPOMUTECIIBHOM,

- 3dKOHOAATCIIbHBIMU M IIPABOBBIMH 4KTaMH B oOmacT OE30MaCHOCTH H

OXpaHbl OKPYKAIOMIEH Cpeapl, TPeOOBaHUSAMU K OE30MaCHOCTH TEXHUYECKUX

periiaMeHToB B cpepe MpoPecCuOHABHOMN AESTEIbHOCTH,;

4. O0beM IMCHUILUIMHBI M BUAbI Y4eOHOH PadoThI

Taoauna 1
Bcero Cemectp
Buj yueoHoii padoThI yacoB/3a4.e/l. 7 8 9
0®0 | 30 | OPO | OPO | 3920 | 390
KonTakTHas padora (Bcero): 113 18 65 48 16 26
B Tom yucie:
Jlexun 38 18 26 12 8 10
[IpakTrueckue 3aHATUSA 75 16 39 36 8 8
[IpakTrueckas mOATrOTOBKA 12 4 6 6 2 2
JlabopaTopHbIe 3aHATUS 0 8 0 0 0 8
CamocrosiTesibHasi paboTa (Bcero) 139 246 79 60 128 | 118
B Tom uucne:
KypcoBoii mpoekT 36 72 0 36 0 72
Pedepator 60 72 36 24 72 0
U (unu) opyeue 6uovl
CAMOCMOAMENbHOU PAOOMbL:
[ToaroToBka K 1a00paTOPHBIM 0 16 0 0 0 16
paboTtam
[ToaroToBKa K MPaKTUYECKUM 99 43 21 0 28 15
3aHITHAM
IToaroToBka K 3a4ery (3K3aMeHY) 21 43 22 0 28 15
Bun mpoMexxyTouHOM arTecTainu i&:{z, 33&11:;, 3auer | D, 3aqu Y
Oo6man BCEIO® 252 288 144 108 144 | 144
TPY/10€MKOCTh aacax
AUCHUILTHHBI BCETO B 3au. 7 8 4 3 4 4
eIMHUIAX




5. Coaep:xanue IUCHUIINHBI
5.1. Pa3zgenpl AUCHUIIINHBI 1 BUIABI 3AHATHNA

Taoauna 2

HaumenoBanue
pasjaesia
AUCIHMILIMHBI IO
ceMecTpam

Jleki.
3aH.
qackl

Ipakr.
3aH.
yachbl

J1ao.
3aH.
qackl

CeMuH.
3aH.
q4achl

Bcero
JacoB

ceMecTp

dusznueckue
OCHOBBI JTOOBIYU
HedTH U rasa.

9

15

OCHOBHBIE
TEXHOJIOTUYECKHUE
MIPOIIECCHI TOOBIYH
HedTH U rasa.

10

16

Kommiekc mamua
1 000pyIOBaHUs
J1s1 10ObIYM HEeTH
U rasa

10

16

Komruieke mammu
u 00opyaOBaHUS
JUTSl pEMOHTA U
OCBOCHUSI
HE(DTAHBIX U
ra30BbIX CKBaXUH

10

18

Hroro

26

39

65

ceMecTp

O6opynoBanue st
cbopa, XxpaHeHus,
HOJTOTOBKH U
TpaHcnopTta HeTH
U rasa

18

O6opynoBanue s
WHTEHCU(DUKAUU
n00bIYM HEPTH U
ra3a u yBeJIMYeHue
HedTerazoormaun
miacra

18

Hroro

12

36

48




5.2 JIeKIIMOHHBIE 3aHATHSA

Taoauna 3

n/n

HaumMmeHnoBanmue
pasjaesia
TACHUILITAHBI

Conep:xkanue pasgesia

7 cemecTp

dusnyeckue
OCHOBBI JOOBIUU
HedTH U rasa.

Brenenne. OCHOBHBIE TOHSITUS U ONIPEICTCHUS B 100bIUE
HeTH 1 raza. ICTOYHUKH TIaCTOBOM SHEPTHHU.
[InactoBbie naBneHud. [IpUTOK JKUAKOCTH K CKBOXKUHE.
Pexxumbl pa3zpaboTku HePTIHBIX MECTOPOKIACHUH.
Texnonorus Bo3aeicTBUs Ha 3ayiexb HePTH. Llenn u
MeTobl Bo3aeicTBus. Texnonorus I111/] 3akaukoit
BoAbl. OcHOBHBIE XapakTepuctuku 111/ 3akadykoit BOMBL.
BogocuaOxenune cucremsl I1I1]. Texaomorus
UCIIOIb30BaHus ITyOuHHBIX BoA s [IT1J1. MeToabl
TEILIOBOTO BO3ACHCTBUS Ha ILIACT.

OcHOBHBIE
TEXHOJIOTUYECKHUE
MPOIIECCHI 100BIUU
He(TH U rasa.

[ToaroroBka CKBaXkMH K 3KcIutyarauuu. KoHcTpykius
o0opynoBaHnus 3a00eB ckBaxkuH. [lepdopupoBanne Tpyo
B CKBa)kKMHaX. MeTo/1bl OCBOCHUS HEPTAHBIX CKBAXKHUH.
Mertonas! Bo3aerictBus Ha [13C. O06padoTka CKBaXXUH
COJITHOW M IPYTUMHU KHUCoTamMu. [ mapaBindeckui
paspsiB 1wiacta (I'PII). Termmosas o6padotka [13C,
00paboTKa CKBaKUH pacTBOpUTENIsIMU HedTu. MeTombl
UCCIIEIOBaHUs CKBaXXUH. VccrienoBanus CKBaXXUH MIPU
YCTAaHOBUBUIEMCS U TIPU HE YCTAHOBUBLIEMCS PEXKUMAX.
Texnuka u pUOOPHI IS THAPOTMHAMUIECKIX
UCCJIEI0BAHNUN CKBaXUH. JKCIUTyaTaust (POHTaHHBIX
CKBaXHH. YcnoBus (poHTaHUpOoBaHus. O00py10BaHUS
¢dboHTaHHBIX CKBaXKUH. OCOOEHHOCTH dKCILTyaTaI[uu
CKBa)KMH MPHU BBICOKHX MJIACTOBBIX TEMIIEpaTypax u
naBneHusx. PerynmupoBanue paboThl OHTaHHBIX
ckBaXHH. OCIOKHEHHS B pa00Te (POHTAHHBIX CKBAKUH U
uX IpeayrnpexaecHue, 1 0opb0a ¢ OCI0KHEHUSIMHU
(otnoxkenusamu ACB, napaduna). 'aznudrHas
AKCIUTyaTalus CKkBakuH. OOUIMe NPUHLIUIIBI Ta3TUPTHOM
AKCIUTyaTalui. DKCIUTyaTallsl CKBaXUH ILITAHTOBBIMU
HacocaMu. DKCIUTyaTalusi CKBaKUH MOTPY>KHBIMU
LEHTPOOEKHBIMH 3JIeKTpOHacocaMu. Pa3Butue cuctem
COBMECTHOTO cOOpa M TpaHCIopTa HePTH U rasza.
Tpy6onpoBoabl. Cenapanust HeTH U raza. XpaHeHHe
Hed T Ha pompbiciie. CucteMbl coopa HepTH U rasa.




Kommekc MammH
1 000pyIOBaHUS
J1s1 1OOBIYM HeTH
1 rasa

O6opynoBaHue
O06opynoBaHKE YCThEBOM, CTBOJIOBOM U (DUIBTPOBOM 30H

AKCILTyaTaIMOHHOM CKB)KUHBI.
ckBaKUHBL. OO0OpyAOBaHME ISl SKCILTyaTallud CKBaXHH
dboHTaHHBIM U Ta3MUPTHBIM criocoboM. OOopyoBaHue
JUISL  OKCIUTyaTallid  IITAaHTOBBIMH  CKBaKWHHBIMU
HacOCaMH. JloObrya

AIEKTPOLEHTPOOCKHBIMU HACOCAMU.

HedTH MOTPY>KHBIMU
ObopynoBanue i pa3AeabHON JOOBIUM HEPTH U3 JBYX
IUIACTOB B OJTHON CKBa)KHMHE.

HePTH TOTPY>KHBIMU

I[0651qa QJICKTPOBUHTOBBIMU

HaCcoCaMu.

Komruieke mammu
1 000py0BaHUs
JUTSI pPEMOHTA U
OCBOCHHSI
HEe(DTAHBIX U
ra30BbIX CKBaXUH

O6opynoBanue u arperatsl s nposenenus [1PC.
O6opynoBanue u arperatsl 1 nposenenus KPC.
HNHCTpyMEHT U CpeACTBa MEXAHU3ALMY JJIS1 BHINIOJIHEHUS
cryckornoabeMHbIx oneparuii (CI10).

8 cemecTp

O6opynoBaHue s
MHTEHCU(DUKAUU
n00bIYM HEPTH U
ra3a v yBeJIMYEHUE

TexHonaornyeckre npoueccbl UHTEHCU(PUKAUU A00BIYN
He(THU U raza;

O6opynoBanue il yBEIHMUEHUS TPOHUIIAEMOCTH
1acTa;

HedrerazooTnaun | OOopyaoBaHUE JJI TETIJIOBOTO BO3JACHCTBUSA Ha IJIACT;
nacTa
Oo6opynoBanue s | O6opynoBanue i cOopa U MOATOTOBKH K

cObopa, XxpaHeHusl,
MIOTOTOBKHU U
TpaHcnopTa HedTH
U Taza

TPaHCTIOPTUPOBAHMIO )KUAKOCTH 1 raza. CHucTeMsl cOopa,
TpaHcnopTa HedTH u raza. O6opya0BaHUE IS
cenapariu, TudIMyJIbCalliy, Iera3alun, HarpeBa
KUIKOCTH M YIAICHHSI MEXaHUUECKUX MMPUMECEH.
OcCHOBHBIE 2JIEMEHTHI CHCTEMBI COOpa U TIOJITOTOBKU
IPOIYKITUN CKBAYKHH.




5.3. JIabopaTOpHBI NPAKTUKYM

Taoaunna 4
No HauMeHoBaHue
/' pasaena HauMeHoBaHMe J1a00OPATOPHBIX 3aAHATHH
i AUCHHUTLTHHBI
8 cemecTp
Omnpenenenne kodduIeHTa OTKPHITON MOPUCTOCTH
TOPHBIX TIOPO/T
duznko-xumudeckue | Onpenenenue koddduieHTa abCoMOTHOMN
1 CBOICTBA IPOHUIIAEMOCTHU TOPHBIX Mopo Ha ammapate ['K-5
HedTerazocoaepxka- | OnpenencHue KapOOHATHOCTH TOPHBIX IMTOPOJT HA
IIUX TOPOL npuodope Knapka
Omnpenenenre CAXUMAEMOCTH TOPHBIX TTOPOJI HA
MOJIEpHU3UPOBAaHHOM ycTaHoBKe J[.A. AHTOHOBa
9 cemecTp
OCHOBBI TEXHUKHU O€30MTaCHOCTH MPHU PadboOTE C
1a00paTOpHBIM 000PYI0BaHUEM
['unpaBauyeckoe UCTIBITAHUE COCYI0B, PaOOTAIOIINX
10J1 TaBJICHUEM
Kommekc mamuH u
N3yuenne KOHCTPYKIIUU CTaHKA-KadaJKu
o0opynoBaHus IS —
2 OmnpeccoBka (hIaHIIEBBIX COSTUHEHUN

100bIYM HEPTH U raza

N3yuenue KOHCTpYKIUMU 000pyA0BaHUS HpAu(THON
YCTaHOBKHU

N3yuenue paboThl MOA3EMHOTO 000PYI0BAHUS
HICHY

N3ydyeHne KOHCTPYKIUH 3aIIOPHOU apMaTyphl




5.4. IlpakTHyecKue 3aHATHS

Tao6auua 5
o HaumenoBanue
- pasjiena Copepxxanue pasnena
" AU CHMUILIMHBI
7 cemecTp

1 | ®usnyeckue ocHOBHI | M3yueHue MOHATUH U ONpeeieHu B J00bIYE HEPTH U
100bIYM HePTH U rasa
rasa. N3ydenne pu3nKo-XxuMUUECKHX CBOICTB

HeTera3oconepKalux nopoa

Pacuyet 3amacoB HEeTAHBIX, TA30BbIX U
ra30KOHJICHCATHBIX MECTOPOKICHUI

Br160p pexuma sKcIrTyataliuy HEQTSIHBIX U Fa30BbIX
IUIACTOB.

Pacuer xorddunmenta uzsnexkaemoctu Hedtu (KMH)
P PA3IMYHBIX CIIOCO0AX IKCILTYaTALMH
MECTOPOKICHUN

Br160p crioco0a BCKpbITUSL He(TErazocoaepKauiero
IacTa.

Br16op criocob6a ocBoeHMsI HEPTAHBIX U TA30BbIX
CKBA)KUH.

2 | OcHOBHBIE Onpenenenue ycioBuid (POHTAHUPOBAHUS CKBAXKUH
TE€XHOJIOTUYECKHE OnpeneneHue yieapHOTO pacxo/a SHEPTUH B
IPOLIECChl JO0OBIUN npu3a0oifHOM 30HE, B TpyOax M B IITyIEpe (POHTaHHON
He(TH U raza. CKBaYKUHBI

Pacuer poHTaHHOTrO MO TBEMHUKA IPU HEOTPAHUYEHHOM
otbope HedTH.

PacueT miryH»’epHOro noabeMHHKA.

Onpenenenre NpoU3BOAUTEILHOCTH U TApaMETPOB
paboThl HACOCHOM YCTaHOBKHU

3 | Kommneke mammn n | U3ydeHne KOHCTPYKLIUU U BBIOOpP KOJIOHHOW T'OJIOBKH.
000pyIOBaHUS IS N3yuenne koHcTpyKIuu (oHTAaHHOUW apMaTypbl. Bei6op
N00BIYM HE(TH U Ta3a | U pacyeT OCHOBHBIX JIeMeHTOB DA.

N3yuenue cxembl 00BsA3KM 000pYyI0BaHUS Ta3Iu(THBIM
CIIOCOOOM.
Pacuer myckoBoro naBieHus 11l ra3nuTHOTO
MObEMHHKA
MeTobl CHUKEHMSI TyCKOBBIX AABJICHUMN
Pacuer y3710B 1 3BE€HbEB CTaHKa-KadyajaKu

4 | Kommneke Mama u | PerynupoBanue napamerpos padotsl CK (muHa xona

9




000pyAOBaHUS IS MOJINPOBAHHOTO IITOKA, YUCIO 0OOPOTOB)

PEMOHTA U OCBOCHHA MGTOILI/IKa BBI60pa OecCIITaHrOBO# HACOCHOM YCTaHOBKH

He(TAHBIX U ra30BbIX | Pacuer snemenTos YOIIH

CKBaXWH Pacuer anementoB YOBH
8 cemectp
O6opynoBanue st N3yuyenune cxemMbl pacCTaHOBKM OOOPYIOBaHUS ISt
WHTEHCU(DUKAITUU IIPOBENICHUSI TUPOpa3phIBa MIacTa
n00bIYM HeTH U ra3a | Pacyer o0beMa )KHIKOCTH AJIS THAPOPA3PHIBA IIACTA
U YBEIIMUCHUE Texnonornyeckuii pacdeT IIPOMBICIIOBOTO
HePTerazooTAauu TpyOonpoBoa.
racrta

O6opynoBanue st Br16op Hacoca aiis nepekayku HeTH

cbopa, XxpaHeHus, Omnpenenenre MPOIyCKHOM COCOOHOCTH He(dTera3oBbIX
MOJTOTOBKHU U cenapaTopos.

TpaHcniopta HeGTU ¥ | BpiOop dmcna CTymeHeil cemapamid W JIaBICHHN B
rasa cernaparopax

Pacuer o6opynoBanus mis xpanenus: Hegtu (PBC)

6. CamocrosiTesibHAs pad0Ta CTYAEHTOB 10 IMCHUIIIIMHE

6.1 Tembl KypCcOBBIX NPOEKTOB

PacueT u koHCTpyupoBaHue (POHTAHHOW apMaTyphl.

[Ton6op ycTaHOBOK 37eKTpoLeHTpoOekHbIX HacocoB (YOLH) nis qoObruu HedTH.

6.2 Tembl pedpepaToB

[Torpy:xHbl€ 31EKTPOLEHTPOOEIKHBIE U JIEKTPOBUHTOBBIE HACOCHI ISl TOOBIYU
He(TH

YcranoBku 1715t A00BIUY He(PTH MEXaHU3UPOBAHHBIM CITIOCOOOM.

Pa3zButune HedrerazoBoro komriekca Yeuenckoit PecryOmmku.

HMcnonp30BaHnE HAHOTEXHOJIOTUHU B I[O6I>I‘—II/I HC(I)TI/I H rasa.

Bropuunbie criocoObl 10ObIYM HEPTH.

SIESIENFRIEN

DKCIuTyaTaluus MECTOPOXKIeHUN He(TH U Ta3a GOHTAaHHBIM CIIOCOOOM.

10




Y4eOHo-MeTOAUYECKOE o0ecTIedeH e VIS CAMOCTOATeIbHOM padoThI:

1. Mumenko N.T. CxkBaxunHas n100b14a HeTH: YdueOHOE TocoOue 1Jis BY30B.
— M: OI'VII U3x — Bo «HedTh 1 ra3» PI'Y nedtu u raza um. 1.M.I'yOkuna, 2003.

2. OnppapxaHoB  A.C. TexHoioruu WHTECHCH(PUKAIIMK TPUTOKA HEDTH.
Metonnueckass pa3paboTtka 1o Kypcy «TexHWKa ©W TEXHOJOTHS JOOBIYM U
MOATOTOBKY He(TH, U Ta3ay. — ['po3usrii, 2012, - 86¢.

3. OnpaapxanoB A.C. Hanotexnomorun B He(TAHON MNPOMBIIUICHHOCTH.
Metonunueckas pa3paboTtka 1o Kypcy «TexHWKa ©W TEXHONOTHS JOOBIYM U
noAroToBku HedTH, 1 razay. Ul. — 'posnslii, 2012, - 38c.

4, MosuanoB A.I'. Mamunbl 1 000py10BaHUE I 100bIUM HEPTH U Ta3a. — M.:
«M3parenpckuii 1oM AnbgHcy, 2010. — 588c.

5. KOcymnos C.C., borateipesT.C. ITo60p ycTaHOBOK 3JEKTPOLIEHTPOOEIKHBIX
HacocoB (YOIIH) mis no6erun Hedtu. Metoauueckue ykazanus. ['po3nsiii, 2011.

7. OueHoYHbIE CPeACTBA
7.1 O0pa3zen TeKyuero KOHTPOJisi

Pacuer oOopynoBaHusi Jjisi OCBOCHMsSI CKBaXKMH. HeoOXomumo mNpou3BeCTH
OCBOCHHME CKBAXXHMHBI, B KOTOpylo cmyimieHa kononHa HKT pguamerpom dygr -
CkBaxuHa 3arojHEHA KUIKOCTHIO TUIOTHOCTBIO Py JO cTathdeckoro ypoHs Hcr.
OcBoeHne CKBa)XMHBI MPOU3BOJAUTHCS C TMOMOIIBIO CBaba, KOTOPBIA MOCPEICTBOM
KaHata auamMeTpoM dK, CBHTBIM W3 IPOBOJIOK AHAMETPOM OIp ¢ KOIPPHUIHECHTOM
HarnosiHeHus: KkaH, mpukperieH K noareMHomy 6apabany auamerpom DO.

1. OnpenenuTs 3a KaKOe KOJIMYECTBO LIMKIOB CBAOMPOBAHUS YPOBEHb KUAKOCTH
B CKBaKuHE focTurHeT HauH, eciu npu 3tom P3a6.=0,6 Pt (1mactoBoe AaBieHuUE),
a Pni= 1,1 (px g H ckB)

2. OnpenenuTh NPOYHOCTh KaHAaTa B TOUKE A MPH MOCJIEIHEM LUKIIEC MOabeMa
cBaba.

3. Ecam xaHat He BBIICPKWBAECT HArpy3Ky, MPOU3BECTH HEOOXOIUMBIC
KOHCTpYKTHBHBIE u3MeHenus (DO, dk, 8mnp, [onp]) U mpomsBecTH mepepacder C
IIEIbI0 BBIMMOJHCHUS 3a/Jaud 10 OCBOCHHUIO CKBaXHMHBI. 4. Kakue NpUMEHSIOTCS
JPYTHE CIIOCOOBI OCBOCHUS CKB)KHH, 00JIACTH WX TIPUMCHCHHS.

7.2 Bonipochl K nepBoii py0ekHOM aTTecTaluu / ceMecTpa:

[ImacToBbIE HaBIICHUS.

[TpUTOK KUJIKOCTH K CKBAKHHE.

PexxuMbl pa3paboTku HEPTSIHBIX MECTOPOXKICHU.
[enu 1 MeTO bl BO3/ICUCTBUS Ha 3aJI€Kb HEPTH.
OcHoBHble xapaktepuctuku [1I1/] 3akaukoil BOABI.
Bonocna6xenue cucremsr TITT/1.

ok whE
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7. TexHONMOTHS UCTIONK30BaHUS TTyOMHHBIX BoA myst [TIT/].

8. MeToabl TEMIOBOTO BO3/IEUCTBHS HA ILJIACT.

9. Meronabl OCBOCHHS CKBaXKWH, TEXHOJIOTHUS TPOBEACHUS padoT.
10. Haznauenue meronoB Ha [13C u ux olmias XxapakTepucTuka.
11. TexHOMOTHST KUCIOTHBIX OOPAOOTOK CKBAKHUH.

12. I'mppaBanueckuii pa3poiB mwiacta (I'PIT).

13. TemoBas o6padoTka [13C.

14. O6paboTKa CKBaXMH PACTBOPUTEIAMU HE(DTH.

15. HazHaueHue u METO/Ibl UCCIIEIOBAHUS CKBAXKUH.

16. VccrnenoBanus CKBaXUH MPU YCTAHOBUBIIEMCS PEXKUME.

17. ViccnenoBanus CKBaXUH NPU HE YCTAHOBUBIIIEMCSI PEKUME.

Oopa3zen Omiiera

I'po3HeHckuii rocyaapcTBeHHbIM HEPTAHON TEXHUYECKUI YHHBEPCUTET
uMeHu akagemuka M./, MWLIMOHINMKOBA

Kadenpa «TexHoJiornyeckne MAlIMHbI M 000PYI10BAHUS»

HMucuumnaa TexHuka g00bIYY U MOATOTOBKU HE(PTH U raza
ATTeCTAllHOHHBbIE BOMPOCHI:

1. Pexxumbl pa3paboTKu HEQTIHBIX MECTOPOKICHUN.
2. llemn 1 METOTBI BO3ACHCTBUS HA 3aJIeKb HE(DTH.

« » 20 1. [Ipenonasarens

7.2 Boripochl K BTOPOii py0e:kHOii aTTecTauuu / cemecTpa:

1. TeopeTudeckue OCHOBBI MOABEMA FA30KUIKOCTHOM CMECH TI0 TpyOaMm.

2. banaHc sHEpruu B CKBaXKUHE.

3. IlogbéMm kuakoCcTH 3a CYET TUIPOCTATUYECKOrO HAmopa M SHEPIUH
pacCIIMPAIOIIETOCs rasa.

MexaHu3M IBHKEHUS Ta30KUIKOCTHOM CMECH TI0 BEPTUKAIBHBIM TPyOaM.
VYcnoBue (OHTAHUPOBAHUS CKBAKHH.

Pons HKT nipu poHTaHHOM HKCILTyaTalii CKBayKUH.

O6opynoBanue U 00BsI3Ka YCThsl (POHTAHHBIX CKBAYKUH.

PerynupoBanue paboThl (POHTAHHOIN CKBaKUHBI.

© oo N O

OcnoxxHeHus nmpu padote GOHTAHHBIX CKBAXKHH.

10 MeTtonbt 60pBOBI ¢ OTIOXKEHUSIMU TTapaduHa.

11. HaGmonenue 3a paboToi (POHTAHHBIX CKBAXKUH.
12. O6nacTb MpUMeHEeHUs ra3IuPTHON JOOBIYN HEPTH.

12



13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,

[Tpunuun padoTs! raznudra.

CucreMbl U KOHCTPYKIIMH KOMIIPECCOPHBIX MOIBEMHUKOB.
KomrmpeccopHblii, 6eCKOMIPECCOPHBIN U BHYTPUCKBOXKUHHBIN Ta3au@T.
[Tyck ra3nu@THRIX CKBaXKUH B IKCILTYaTaIHIo.
O6opynoBanue ra3nu(THBIX CKBaKHUH.

OO6cnyxuBaHue Ta3Mu(THBIX CKBAKUH.

CxeMa u IpUHIII pabOTHI MTAHTOBONH HACOCHOW YCTaHOBKH.
Cxema YDIIH, o6nacte npuMeHEHHUs, PUHLMUIT PAOOTHI.
TpyOGonpoBoIbL.

Cenapanus HedTH U rasa.

XpaHenue He()TH Ha IPOMBICIIE.

Cucrtemsl coopa HedTH U Taza.

Oo0pa3zen OmJiera

I'po3HeHckuii rocyaapcTBeHHbIM HEPTAHON TEXHUYECKUI YHHBEPCUTET
uMeHu akagemuka M./, MWLIMOHINMKOBA

Kadenpa «TexHnosioruyeckne MaluHbl M 000PY/10BAHU

Hucruminaa Texuuka m00bIYM U MOATOTOBKU He(PTH U ra3a

ATTeCTaHI/IOHHLIe BOIIPOCHI.

1. Mexanu3Mm JBUKEHUS Ta305KUIKOCTHON CMECH TI0 BEPTUKAIBHBIM TPyOaMm.
2. YcnoBue (OHTAaHUPOBAHUS CKBAXKUH.

« » 20 r. IIpenonaBarenn

7.4 Bonipocsl K 3a4eTy N0 JUCHUILIMHE B / ceMecTpe:

Bomnpocs k niepBoii arrectaiuu 6 cemectpa no IUCIUILINHE:
IImacToBbIe TaBJICHUS.

[TpUTOK XKUJIKOCTH K CKBAKHHE.

PexxuMbl pa3paboTKu HEPTSIHBIX MECTOPOKICHUM.

[{enn 1 MeTOIBI BO3ICHCTBUS HA 3aJI€Kb HE(TH.

OcHoBublie xapaktepuctuku [111]] 3akaukoii BObI.
Bonocua6xenue cucremsr TITT/1.

TexHoyorus ucnob30Banus riayOouHHbIX Boa aist [T/,

©WooNOhkwdDRE

MCTO,Z[BI TCIIJIIOBOT'O BOSI[CI/ICTBI/IH Ha 11J1acCT.
10 MCTOI[I)I OCBOCHH: CKBAXKHWH, TCXHOJIOT'HA IIPOBECACHUSA pa60T
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11.

Haznauenune meronoB Ha [13C u ux obmias xapakTepucTHKa.

12.TexHONOTHS KUCTOTHBIX 00pa00TOK CKBa)KUH.

13.
14.
15.
16.
17.
18.
19.
20.
21,

22,
23.
24,

25,
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.

39.
40.
41.
42.

IM'uapasamdeckuii pa3psiB mwiacta (I'PIT).

Teroas o6padotka [13C.

O0paboTka CKBaXXUH PACTBOPUTENSIMU HEPTH.

Haznauenmne u MeTO/IbI UCCIEIOBAaHUS CKBAXKUH.

HccnenoBanus CKBaXUH MPU YCTAaHOBUBIIEMCS PEXXHUME.

HccnenoBanus CKBaXUH MPU HE YCTAHOBUBILIEMCS PEKUME.

TeopeTnueckre OCHOBBI MOABEMA Ta30KUAKOCTHON CMECH IO TpyOam.
bananc sHepruu B CKBa)KWHE.

[TonbéM >KHMOKOCTH 3a CYET THUJIPOCTATUUYECKOIO HAmopa U SHEPTUM

PaCHIupPAIOIMICTOCA Ira3a.

MexaHu3M JIBUKEHUS Fa30KUAKOCTHOW CMECH IO BEPTUKAIBHBIM TPyOaMm.
YcaoBue GOHTaHUPOBAHUS CKBAYKUH.
Ponb nacocHo-kommnpeccopubix Tpyo (HKT) mpu dhoHTaHHON SKCIUTYaTalin

CKBa’>XHUH.

O6opynoBanue 1 00BsI3Ka YCThsl (POHTAHHBIX CKBAKHH.
PerynupoBanue paboThl HOHTAHHON CKBAKUHBI.

OcnoxHenus npu padboTe GOHTAHHBIX CKBAXKUH.

MeTtoabl 60pBOBI ¢ OTIIOKEHUSIMU TTapapuHa.

Habnronenue 3a paboToii pOHTAaHHBIX CKBAXKUH.

O6nactb npuMeHeHus ra3nu@THON A00bIUN HEPTH.

[Tpuniun padoTe! raznudra.

CucreMbl ¥ KOHCTPYKIUU KOMIPECCOPHBIX MOIBEMHUKOB.
Kommnpeccophpiii, 66CKOMIPECCOPHBIN U BHYTPUCKBAXKUHHBIN Ta3IHT.
[Tyck raznuTHBIX CKBaYKHUH B IKCILTyaTaIlHIo.

O6opynoBanue ra3nuTHBIX CKBOXHUH.

OO0cnyxuBaHue ra3mu(THBIX CKBAXKUH.

Cxema 1 IpUHIUIT paObOTHI MITAHTOBOM HACOCHOUN YCTaHOBKH.

Cxema yCTaHOBKHM JJIeKTporeHTpoOexkHoro Hacoca (YOIIH), oGnactb

MPUMEHEHUS, TPUHIIAT PaOOTHI.

TpyOonpoBoas!.

Cemapanus HeTr 1 rasa.
XpaHenue He(TU Ha TPOMBICIIE.
Cucremsl coopa He(TH U rasa.
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Oo6pa3sen 6mwiera

I'po3dHeHCcKU TOCYAAPCTBEHHbIN HEPTAHON TEXHUYECKUA YHUBEPCUTET
uMeHn akagemMuka M./l. MuiimoHInuKoBa

Ka(beapa «TexXHOTOrMYEeCKME MAIIMHEI U O6ODVI[OB3.HI/I$I»

Jucunminna TexHuka q00bIYY U MOATOTOBKU HE(PTH U rasza

Bbuaer Ne 1

1. Pexumbl pa3paboTKu HEPTAHBIX MECTOPOKICHUM.
2. llemn 1 METOTBI BO3ACHCTBUS Ha 3aJIeKb HE(DTH.

YTBEepxKaaro:

« » 20 T 3aB. kadeapoit

7.8 Bonpochkl k IK3aMeHY

O6opynoBanue Jj1s1 HATHETAHUSI B TIACT BOJIBI.
O6opynoBaHue AJis MOJATOTOBKU BO/IBI.
ABTOLHCTEPHBI 11 THAPOPA3phIBa IJIacTa.
Hacocnsie arperarst mis ['PILL
ITeckocmecurenbhbie arperartsl 1iist ['PILL
Hanopneii komnexrop mis I'PIL.

VYcerbeBas apmarypa st 1'PILL
BuyTtpuckaxxuanoe odopyaoBanue aisa ['PI1

©WoOoN A wWDRE

O6opynoBanue sl TPAHCTIOPTUPOBAHUS KUCIIOTHI.
. HacocHsblli arperar Jisl 3akauky KACJIOTHI.

N
- O

. 'mnponeckocTpyiinblil nepdopatop.

[EEY
N

. YcTheBoe 000py0BaHuE JI1 HATHETAHUS TIapa B CKBAKUHY.

[EEY
w

. BHyTpuckBa)kxuHHOE 000pY0BaHME /ISl HATHETAHUS Tapa.

[HEN
P

OO6opyaoBaHue JiJisi HATHETAHUS TIapa B CKBAXKUHY.

[HEN
o1

. DIJIEKTpUYECKHE HarpeBaTeIM CTBOJIA CKBAKUHBI.
OO6opynoBaHue Jis MOJKOTA IJ1acTa.

N
N o

O6opynoBanue 115l TOPIEAUPOBAHUS CKBAYKUH.
. Haznauenue noxkxumuoi HacocHoi craniuu (JJHC).
. Haznauenwue ycranoBku jyist moaroroBku nedu (YIIH).

ol
O 00

20. Ha3nauenue MHIMBUIYaTBHON 3aMepHO-cenapaionHoi ycranoBku (U3Y).
21. HaznaueHue rpynmnoBoii 3aMepHO-cenapaioHHoi ycranoku (I'3VY).
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22. OOGopynoBaHue AJsl OTJAENICHUS KHUIKOCTH OT Tasa.

23. Pa3HOBUIHOCTH cemapaTopoB.

24. CpenctBa n3MepeHus 00beMa MPOAYKIIMA CKBaKUHBI.

25. OOopynoBaHue AJIsl AUIMYIICAIIUU TPOAYKIINN CKBAKUHBI.

26. Ob6opynoBanue 1j1si 00€3BOKUBAHUS HEDTH.

27. OGopynoBanue aiisi 00ecconuBaHus HEPTH.

28. OOGopynoBaHue A CTaOUIN3aIul HEPTH.

29. OOGopynoBaHue Al BHyTPUIIPOMBICIIOBON TPAHCIIOPTUPOBKH HEPTH U Ta3a.
30. OcoOeHHOCTH IKCILTyaTalluK MPOMBICIOBBIX TPYOOTIPOBOIOB.

31. Ob6opynoBanue Jyist XpaHeHUs1 He(PTH.

32. Ob6opynoBaHue JjIsi XpaHEHUs ras3a.

33. IloaroToBka v TpaHCIOPT MPUPOIHOTO Ta3a.

34. PeszepByapHbIC TApKH.

35. KoHctpykumu pe3epByapoB sl XpaHEeHUs HE(DTH.

36. CrocoObI TpaHCTIOPTHPOBAHUS HEPTH ¥ raza Ha JaTbHUE PACCTOSHUA.

Oopa3zen Omiiera

I'po3HeHcKuil rocy1apcTBeHHbIN HePTAHOM TEXHUYECKHMH YHUBEPCUTET
uMenn akagemuka M./Jl. MuwiinoHIIMKoBa

10 CrI€ENHUAaJIbHOCTHU «TexHoJIorHueckue MalmuHbI ¥ 060DVI[OB3HI/IC»

Jucuunimaa TexHuka a00bIYM M NIOATOTOBKH He(TH M ra3a

Bbuaer Ne 1

1. DkcrutyaTalliOHHAs CKBaKUHA.
2. Tlonzemuoe o6opynoBanue ra3auTHHIX U (POHTAHHBIX CKBAKHH.
3. Kmaccudukamus o6opynoBanus nis KPC.

YTBepxkaar:

« » 20 . 3aB. xadenpoii

8. YueOHO-MeTOAMUEeCKOe U HH(OPMAIHOHHOE O0ecliedeHne JUCIMILTHHBI
OcHoBHas JuTEparypa:

1.Ebumuenko C.M., Ilpeiraee A.K. PacueT W KOHCTpyHpOBaHUE MAIIUH U
o0opy1oBaHUsI HEPTSAHBIX U Ta30BBIX MPOMBICIOB. — M.: «HedTh u raz» PI'Y nedtu
u raza um. 1.M.I'y6kuna, 2005.

2. Uoparumos I'.B., AprembeB B.M., lBanoB A.C. TexHuka u TEXHOJIOTHS JOOBIYH
noarotoBku HedTH U raza. — MI'OY, 2005.
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3. MonuanoB A.I'. Mammnsl u o0opyaoBanue A A00bYM HeTH u raza. — M.:
«M3marenpckuit 1oM Anbssiacy, 2010. — 588c.

4. Mumenko U.T. CkBaxunHas noosya Hegtu. «Hedts u raz» PI'Y nedtu u raza
uM. U.M.I'ybkuna, 2003.

JlonoJIHUTe IbHAA JIUTEpaTypa:

1. banraes C.I. KonctpyupoBanue u pacueT (OHTAHHOU apMmaTyphl. YdeOHO-
MeToauyeckoe nocooue. - I'posnsrit, 2009.

2. Mumenko WU.T., Epmonaes A.U., bpasuuesa T.b. BriGop crocoba skcrutyaTaruu
CKB)KUH HEPTSHBIX MECTOPOXKICHUN C TPYJHOM3BIEKaeMbIMH 3anacaMu. «Hed b u
ra3» PI'Y wedtu u raza um. U.M.I'ybkuna, 2005.

3. Kononop B.M. ®ontanHas u ra3znudTHas OIKCIUTyaTalus CKBaXUH. Yueol.
nocooue. — M.: U3a-so MI'OVY, 2009. — 235c.

4. Xananos A.111., Anues .M., lynaes M.M. CxBaxxunHas 1o0b14a HeTu. KpaTkuii
KypC J€KUU 1-4 9acTh I CTYJEHTOB CIIELMAIBHOCTH "Pa3paboTka 1 SKCITyaTaius
HE(PTAHBIX U ra30BbIX MecTopoxkaeHuit." - [THTY, 2014. — 76c.

HuTepHeT-pecypcesnl:

1. ObC U3pgarenscTBO «JIaHBY»
2. OBC Ibooks.ru

3. OBC IPRbooks

9. MaTepuajJibHO-TEXHHYECKOE O0ecneuyeHue JUCITUTITIHHBI
[Ipu uTeHuwn JeKUU Il MPOBEACHUS KaueCTBEHHOTO OOY4YEHHUS CTYIEHTOB

ucnosb3yercs: [IpoekTop, sKpaH U MOHUTOP JJIsl IEMOHCTPAIUU YIECOHBIX (PUITHMOB,;
TexHudeckue cpencTBa OOydeHHsI COCPENOTOYEHBI B JjabopaTopuu kadenpsl; B
naboparopur Kadeapbl UMEIOTCS HArJsIHbIE IMOCOOMs, 1a0OpaTOpHbIE YCTaHOBKH,
JEUCTBYIOLTUE MOJIEIH, ICTANIN U y3Jibl He(hTe100bIBAIOIIETO 000PYAOBAHHUS;

Ha xadenpe nmeercs yaeOHO-METOTMUECKHN KOMIUICKC TI0 JAHHOMN TUCIUILTAHE.
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