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1 Leau 1 3a1a4M AU CUUILTUHBI

Lenvro usyuenuss oucyuniunvi «COOP W NMOATOTOBKA CKBAKUHHOW TPOLYKIIUH
SIBIISICTCSI OCBOCHUE CTYACHTAMH (PU3UUECKUX OCHOB Ipoliecca cOopa U MOArOTOBKU He(TH, ra3a
Y BOJIbl Ha IPOMBICTIAX, PACKPBITHE CYIIIHOCTH MIPOLIECCOB, IPOUCXOSAIINX B HEPTEIPOMBICIOBOM
000pyI0BaHUH.

3aoauu uzyuenusn oucyuniunvl «CO60p U MOATOTOBKA CKBAKUHHOM MPOLYKIIUH.

1. VYcBoeHue cryaeHTaMH (U3UKO-XUMHUYECKOW CYIIHOCTH OCHOBHBIX TEXHOJOTHYECKUX
IpoIEeccoB cOOpa U MOATOTOBKU CKBAXUHHOW MPOAYKIIUH HA IPOMBICIIAX.
2. ®opMHpOBaHUE YCTOMYMBBIX HABBIKOB IPAKTMUYECKOIO BIJIAJEHMS pacyeTaMH IPOLECCOB B
amnmnaparax MpoMbICIOBOTO 00yCTpOHCTBA.

2 Mecro qaucuuniuHbl B cTpykrype OOII

JlucuumninHa OTHOCUTCS K MPOGMIBHOMN YacTu MpoQecCuOHANBHOT0 HUKIIa. 1 u3ydeHus
Kypca HYXHO BIaJeTh 3HAaHUSAMH, I[IOJYyYCHHBIMH B KypcaX «XHMHUSA», «IIOA3EMHAS
TUAPOMEXaHUKa», «TePMOJUHAMUKAY», «pa3paboTka HEPTSIHBIX U Ta30BbIX MECTOPOXKACHUN» U
T.J.

B cBoro ouepenb, AaHHBIH Kypc, NMOMHMO CAaMOCTOSATEIHHOTO 3HAYEHHS, SIBISETCS
npeAlIecTBYIOIIe TUCIMIUIMHON Ui KypcoB: pa3paboTka W SKCIUTyaTalusi Ta30BBIX,
ra30KOH/ICHCATHBIX MECTOPOXKACHUM, IKCIUTyaTal[Usl Ta30BbIX CKBAXXHH, TEXHOJOTUS U TEXHUKA
METO/I0B TIOBBIICHHS HE()TEOTAAYH.

3. IlepeuyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO JUCHUIINHE (MOYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUSI KOMIIETeHIM I

Tadoauua 1
Kox mo ®1OC NHankaTopbl 10CTHKEHU S Ilnanupyemble  pe3yJbTaThl
o0y4yeHMsI 1O JAUCUHMILIHHE
(3YB)
IIpodeccnonanbHbIC
IIK-2 Cnoco6nocts | [TK-2.1-3naeT Ha3Ha4Y€HUE, | 3HATh:
MPOBOAUTH PAOOTHI IO | TpaBHiIa HKCIUTyaTaIlIH U | - OCHOBHBIE NPOU3BOJCTBEHHBIC
JTMarHOCTHKE, peMoHTa He(dTerazoBoro | Mpouecchl,  MpeACTaBISAIOLINe
TEXHUYECKOMY 000pyI0BaHUS; NPUHIUIBI | €IUHYIO LENOYKY He(Tera3oBbix
00CTyXKUBaHUIO, OpraHM3alMl ¥  TEXHOJOTUU | TEXHOJIOTHIA;
PEMOHTY U | pPEMOHTHBIX  paboT, METOAbI | - TEXHUYECKUE XaPAKTEPHUCTUKU
JKCILTyaTaluu MOHTaXa, PEryIUPOBKU U | 1 SKOHOMHYECKHE TIOKa3aTelu
TEXHOJIOTUIECKOTO HaJIaJKH 000PYIOBaHHUS. OTEYECTBEHHBIX M 3apyOekHBIX
000opyI0BaHUS B | [IK-2.2-ymMeeT aHanu3upoBaTh | HEPTEra30BbIX TEXHOJOTUH, H
COOTBETCTBUU C | mapameTpbl paboThl | 060pyHOBaHMS;
BbIOpaHHOW  cepoil | TEXHOIOTUYECKOTO - CTaHAApThl U TEXHUYECKHUE
npodeccnoHaIbHON 00opynoBaHus; pa3padbaThIBaTh U | YCIOBUSI.
JEeSITEIIbHOCTH IUTAHUPOBATh BHEJIPCHUE HOBOTO | YMeTh:
000pyI0BaHUSI. - WCIOJIb30BaTh  MPUHIUIIBI
IIK-2.3-umeer HABBIKM | KIacCHU(pUKAIMKH HEPTEra3oBbIX
TUATHOCTHUKU W TEXHHYECKOTO | CHUCTEM;
o0cIyXKUBaHUS - UCIIOJIb30BATh HaBbIKU
TEXHOJIOTUYIECKOTO BBISIBJICHHSI W YCTpaHEHUSs
o0opynoBaHusi (HapyXHbIH U | "y3KHX mect"
BHYTpEHHU I O0CMOTD) B | IPOM3BO/ICTBEHHOTO MPOLIECCa;
COOTBETCTBUM C TPEOOBAaHMUSAMHU | -  HCIOJIB30BATH  IPUHIIMITBI
IPOMBIIUIEHHON 0€3011aCHOCTH U | paboThl  000pYIOBaHUS IS
OXpaHbl Tpy/a. AKCIUTyaTallid M KalUTaJIbHOIO
PEMOHTA CKBaXHH.




Baaners:

- MeTojaMu
IIPEJOTBPALLCHHS
HSKOHOMHYECKOro  ymepba B
nporecce HKCIUTyaTallH
CKBa)XXMH M TpaHCIIOpTa HEPTU U
rasa, a TaKXKe YIpaBICHUS
KaueCTBOM IIPOU3BOJCTBEHHOMN
NesITeNbHOCTH;

OLICHKH n

- METOIaMHt TEXHHUKO-
HSKOHOMMYECKOTO aHaIN3a.
IMIK-4 Cnocobnocts | IIK-4.1-3HaeT TEXHOIOTUYECKHE 3HaTh:
OCYIIECTBIISATH MIPOLECCHI B o0yacT | — TEXHOJIOTHIO
OIEPaTUBHOE He(TEra3oBoro nena TUTS AKCIIEPUMEHTAILHOM
CONPOBOXK/ICHUE OpraHu3aIuu paboThI NesITeNIbHOCTH;
TEXHOJIOTUIECKUX KOJUIEKTHUBA UCTIOJTHUTEIICH; — CTaHmapTHOE 00OpyIOBaHHE
MIPOIIECCOB B | IIK-4.2-ymeeT MPUHUMATh JUISt MPOBEJICHUS
COOTBETCTBHU C | HCTIOTHUTEILCKUE PEIICHUS MPU AKCIIEPUMEHTAILHBIX
BBIOpaHHOW  cdepoil | pazdpoce MHEHUH U KOH(MIUKTE Hccae0BaHUI B
npo(heCCHOHATLHOM UHTEPECOB, OMPEACITUTH MOPSTOK 3aBHCHMOCTH OT BBIOpAHHOM
JIeSITETLHOCTH BBITIOJTHEHHS paloT; chepsl  mpodeccuoHaATBHOM
IIK-4.3-umeer HABBIKH JIeSITEeIbHOCTH;
OIEPATUBHOTO  COMPOBOXK/IEHUS | — TPUHIUIIBI
TEXHOJIOTUYECKUX TIPOIIECCOB B UH(OPMAIIMOHHO-
obnactu HedTerazoBoro aena. KOMMYHHUKAITMOHHBIX
TEXHOJOTMH W  OCHOBHBIC
TpeOOBaHUS
MHPOPMAIIMOHHOH
0€30MacHOCTH.
YmMmerb:
— COIOCTaBJIATH TEXHOJOTHUIO
MIPOBEICHUS TUTIOBBIX
IKCIIEPUMEHTOB Ha

CTaHIAAPTHOM O0OPYIOBAHHUH
B Jjaboparopud W  Ha
MIPOU3BO/ICTBE;

— 00pabareiBaTh  pe3yJabTATHI
Hay4YHO-UCCJIEI0BATEIbCKON
NESITENbHOCTH,  HCIIOJIB3YS
CTaHJapTHOE 00OpYyIOBaHME,
npuOOpHI M MaTepUAIbI;

— pelaTh CTaHAApTHBIE 3a]a4n

npodeccnoHabHOM
NESTEeTPHOCTH HAa OCHOBE
MHPOPMAIIMOHHOH u
oubnuorpaduueckoi

KyIbTYpbl C IIPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTHH U
TpeboBaHuUt
nH(pOpMaMOHHOM
0€30MMacHOCTH.




Baagern:

TEXHUKOU
HKCHEPUMEHTUPOBAHUS c
UCIIOJIb30BAHUEM  TaKETOB
porpamM;

HaBbIKaMU pelIeHus
CTaHJAPTHBIX 3amaq
npodecCuoHAIBHON
NESITENbHOCTH Ha OCHOBE
COBpPEMEHHBIX
MH(POPMALIMOHHBIX

TEXHOJOTM W C Y4YETOM
TpeboBaHuUt
nH(pOpMaMOHHOM

0€30I1aCHOCTH.

4 O0beM TUCHUIINHBI U BUBI y4eOHOH padoThI

Bcero CemecTpsbl
Buna yueOHo# padoThI 4yacos/ 3a4.e/. 7 6
0D0 300 0®0 | 390
KonTakTHasi pabora 68/1,88 | 16/0,44 | 68/1,88 | 16/0,44
B Tom uncie:
Jlexuuun 18/0,5 4/0,11 18/0,5 | 4/0,11
[Tpaktuueckue 3ansatus (113) 32/0,88 | 4/0,11 | 32/0,88| 4/0,11
Cemunapsi (C)
Jlabopartopusie pabots (JIP) 18/0,5 8/0,22 18/0,5 | 8/0,22
CamocrosiTesibHas padoTa (Bcero) 76/2,1 |128/3,55| 76/2,1 |128/3,55
B tom umcie:
Pedepatsl 10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
KonrponpHas pabora
U (unu) opyaue 6uovi camocmosmenvHou pabomol.
Tembl 1711 CaMOCTOSITEILHOTO U3YUCHUS 36/1 88/2,44 36/1 | 88/2,44
[ToaroroBka K J1abopaTopHBIM paboTam 10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
[ToaroToBKa K MPAKTUYECKUM 3aHSATUSIM 10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
IToaroroBka K ’K3amMeHy 10/0,28 | 10/0,28 | 10/0,28 | 10/0,28
Buj oryeTtHoCTH IK3. IK3. IK3. IK3.
O6was Tpynoemkocts | BCEI'O B yacax 144 144 144 144
AMCIUILINHBI BCEI'O B 3a4. equHunax 4 4 4 4




5 Copep:xkanne Iy CHUNIHHBI
5.1 Paznesnsl JuCcHUNJINHBI 1 BUALI 3aHATHNA

Ne HaumenoBanue paznena Jlekn. | Jleku. Mpac. paxr. | JIab. | Jlab. Bcero |Bcero
i 3aHAT. [3aHAT. | 3aHAT. | 3QHAT.
JUCIUILTAHBI 4achl | 4achl 4acoB |4acoB
yachl | 9achl | yachl | 4achl
OcHOBHbIE nonoxenus | OOO | 300 | ODPO | 300 | ODPO | 300 | ODO | 300
KOMIUIEKCHOTO MIPOEKTa
1 | pazpaboTku HE(TIHOTO 2 2 2 6
MECTOPOXKICHHS )
Cucremsl cbopa, TpaHCTIOpTa M
2 | moArOoTOBKHM HE(TH, ra3a U BOIBI 2 ) 2 ) -/- 4
Ha MPOMBICTIaX
3 N3mepenust NPOAYKIIUHI ) 4 " 6
CKBOKUH )
4 TpyOonpoBoabl, MpUMeHsIEMbIe ) 4 n 6
Ha HEPTSIHBIX MECTOPOIKICHUSIX
[TpruunnbI CHIKECHUS
MPOITYCKHOM CIIOCOOHOCTH
5 | HedprenmpoBOI0B u 4 4 6 14
ra3omnpoBOJIOB U METOJBI )
OOpBOBI C ATUMHU SBJICHUSIMHU
6 | Cenapauus HedTH OT ra3a 2 -/- 4 6
7 OOpazoBaHne ¥  pa3pylICHUE ) 2 iy 2 6 2
He(DTSHBIX IMYJIbCUN
] HegrenpombicioBbie | ’ 6 9
pe3epByapsl
[InactoBble W TpPECHBIE BOJIBI 2
9 | s 3akaykd B MPOAYKTHUBHBIE 1 -/- 8 9
TUTACTHI
10 | Bceero 18 4 18 4 32 8 68 16
5.2 JlekunMoOHHBIE 3aAHATHS
Ne
- HaumeHoBaHue pa3jaesia TUCUMILIHMHbBI Conep:xanue pasaesa
1 2 3
OO6mme cBeneHUs O MPOEKTE Pa3pabOTKH U
nmpoekre oOycTpoiictBa. JIByxcramuiiHbie
KOMIUIEKCHBIE CXEMbI U TIPOEKThI pa3paboTKu
He(TAHBIX MECTOPOXKICHHI. Oransl
OcHOBHbBIE MOJIOKEHHS] KOMILJIEKCHOTO | U3Y4EHUs u OCBOCHUS He(TAHBIX
1 | npoekTa pa3padoTku HeTSIHOIO MECTOPOKICHUMN. Hcxonubie JIaHHBIE,
MeCTOPOIKIEHUS HE00X0IUMBbIe JUIs COCTaBJICHUS

KOMILIEKCHBIX CXEM M MPOEKTOB Pa3padOTKH.
OcHoBHbIE TpeOOBaHUS, IPEIBABISIEMbIE IPU
MIPOCKTUPOBAHUH CUCTEM cbopa u
TPaHCIIOPTUPOBAHMSI HEPTHU, ra3a U BOJbL.

Cucrembl cOOpa, TPAaHCTIOPTA H
2 | moaroroBku HedTH, ra3a M BOJbI Ha
NMPOMBICJIAX

OO01mue cBeieHus: 0 CUCTEMAaX MPOMBICIIOBOTO
cOopa W TEXHOJOTHYECKUX YCTAHOBKAX
IIOATOTOBKHN He(bTI/I, ra3a U BOJIHBI. CucreMsl
COBMECTHOTO cOOpa W TpaHcmopTa HEPTH U
rasza, uX 10CTOMHCTBA U HCAOCTAaTKH.




HN3mepenns npoayKIuH CKBaKHH

Tpaaunronnsie METO/IbI HU3MEPECHUS
MPOAYKUHMH CKBaKUH. COBpEMEHHbBIE METO/IbI
W3MEPECHUS TPOTYKITUNA CKBAXKHUH.

TpyOonpoBoabl, NPUMEHsieMble HA
He(TAHBIX MECTOPOKIECHUAX

Knaccudukanus TpYOOIIPOBOIOB.
I"azompoBoabl ay1s1 cOopa HedTIHOrO Tasa.
["a3omnpoBobl 17151 cOOpa MPUPOIHOTO Ta3a.
OCHOBHBIC ~ TIPUHIMIBI  MPOCKTUPOBAHHS
TpyOOIIPOBOJIOB Ha HEPTIHBIX
MECTOPOXKICHHUAX. MeTOabl  yBEIHUYCHHS
MIPOITYCKHOM CITIOCOOHOCTH TPYOOIIPOBOJIOB.

IIpy4YuHbI CHUKEHHUS MPOIYCKHOM
CIOCOOHOCTH He(pTENPOBOAOB B
ra3onpoBoJ0B U MeTOAbI 00PHOBI C
ITHUMH SIBJICHUSIMU

[Ipuunnbl  oOpa3oBaHHsI U OTJIOKEHUS
napa¢puHa B HEPTENPOBOAAX U METOJBI
00psObI ¢ HUMH. [IpuumHBl 00pa3oBaHus U
OTJIOXKEHUSI coled B OOOpyIOBaHUU H
TpyOompoBogax.  XUMHUYECKHE  METO[bI
O0pBOBI C OTIIOKEHUAMHU coneil. Duznueckue
MeTOABbl OOpPBOBI C OTJIOKEHUSMH COJICH.
Boprba ¢ OTIIOKEHUSIMH  BOJIOPACTBOPUMBIX
coneid. [lpuumnabl 00pa3oBaHMs THUIPATHBIX
poOoK U MeTo/1bl 00pHObI ¢ HUMU. BHenHsAs
U BHYTPEHHSISI KOPPO3Hs TPYOOIPOBOIOB U
METO/IbI UX 3AIIHTHI.

Cenapanust He)TH OT raza

Hasnauenue u KOHCTPYKTHBHBIC
O0COOEHHOCTH  CEMapaTopoB  Pa3IMYHBIX
turnoB.  CemapanioHHBIE  yYCTAHOBKH U
peXuMBl  UX paboTel. BnusHMe paboThI
cOOpHOTO  KOJIEKTOpa  Ha  IpoIecc
cerapanuu.

Oo0Opa3zoBaHue U pa3pyuieHue
He(TAHBIX IMYJILCUH

OcCHOBHbIE  TIOHSITUSA U ONpEIEICHUS
He(DTSTHBIX SMYJIbCUM. Y cToiunBOCTh
He(TAHBIX OMYJIbCUH. VYcraHnoBku
NoATroTOBKU HedTH. Jleamynbratopsl s
pa3pyuieHus HepTAHBIX AMYJIbCUH.
Knaccudukamnus J€IMYJIBraTopoB.
OcHoBHBIE TpeOOBaHUs, MPEIBABISIEMbIE K
J€AMYJIbraTopam.

He¢renpombiciioBbIe pe3epByaphl

Hasnauyenwue, KIIacCUpUKAIUS a
KOHCTPYKTHBHBIE OCOOCHHOCTH HE(TIHBIX
pesepByapoB. OOopymoBaHue HEPTIHBIX
pe3epByapoB. MeTonbl O0pBOBI C TIOTEPSIMH
VIIEBOAOPOJOB B pe3epByapax. 3amura
pe3epByapoB OT KOPPO3UH.

IlnacToBble U MpecHbIE BOABI IS
3aKa4YKH B MPOAYKTUBHBIE MJIACTHI

IInacroBeie BOALI U MX OCHOBHBLIC CBOMCTBA.
OcHoBHBIE TpeOOBaHUs, MPEABIBISIEMBIE K
IUIAaCTOBBIM ~ BOJIaM,  HarHeTaeMbIM B
MPOAYKTHUBHBIE TOPHU30HTHI. DOU3NKO-
XMMHYECKHE CBOMCTBA IPECHOM  BOMBL.
TpeboBanus, TpeabSBIsIEMbIE K KauyeCTBY
IIPECHOM BOJIBI.




5.3 Jlabopato

HbIl PAKTHKYM

Ne Haumenoanue paznena
HanmMenoBanwme 1abopaTopHbIX paboT
T JUCIUITAHBI
BrimonmHeHNe TEXHOJIOTHYECKOH cXeMbl cOopa
Cucrembl cOOpa, TPAHCTIOPTA U
MPOAYKIMK HEPTEJOOBIBAIOMIMX CKBAXXWH Ha
1 | moaroroBku HedTH, ra3a U BOAbI
npombIcie (JJI1 MECTOPOXKACHUS WM IeXa IO
HA MPOMBICJIAX
no0br4e HeTH U Tasa)
IIpuunHBI CHUKEeHUS MPONYCKHON | ['mapaBnnueckuit pacuer HepTecOOpHOTO
) CrocooHoCcTH HeTENPOBOIOB H KoJulekTopa  (HedTemnpoBojga) OT JOKHMHOI
ra3onpoBoa0B U MeTobI 60pbObI ¢ | HacocHO cranuun ([AHC) no wueHTpanbHOrO
ITUMU SIBJIEHUSIMU coopnoro nyskTa (L{CIT)
IIpuYMHBI CHHKEHUS NPOIYCKHOMI
3 CIMOCOOHOCTH He(PTENPOBOA0B U [Toctpoenue rpaduka u3MeHEHUs TABICHUS T10
ra3onpoBoJA0B U MeTOAbI 60PLOBI ¢ | JJIMHE IPOMBICIOBOTO F'a30CO0PHOTO KOJIEKTOpa
3THMM SIBJIEHHSIMH
IIpuuMHbI CHUKEHUS MPONYCKHON | ['MapaBnuyeckuil  pacuer  rasomnpoBona  OT
4 CIMOCOOHOCTH He(PTENPOBOA0B U cenmapalMoHHONM  yctaHoBKH (1-1  cTymeHb
ra3onpoBoJA0B U MeTOAbI 00PLOBI ¢ | cernapauuy Juid TpyHnbl  HedTeT00bIBAOIINX
3THMM SIBJIEHHSIMH CKBa)KMH) JI0 Ta30KOMIIPECCOPHON CTaHIIUU
Bri6op TUIIOpa3Mepa U OIpe/iesICeHNE
HEOOXOMMOr0 KOJIMYECTBAa T'PABUTALMOHHBIX
5 | Cenapauus HedTH OT rasza
cemapaTopoB JuIs OTAeNeHHs ra3a oT Hedtu (1-s
CTYINECHb CEraparym)
Brnusaue Ttemmeparypel, THIA M pacxoja
OOpa3zoBaHue u paspylieHne PATYDEL, P
6 3 MOBEPXHOCTHO-aKTUBHBIX BemecTB ([IAB) Ha
He(QTAHBIX IMYJIbCHI - .
YCTOMYHUBOCTH SMYJIbCUHN
7 OOpa3zoBaHue u paspylieHne ObecconuBaHue MOJEIBHBIX  BOAOMACISHBIX
He(PTAHBIX IMYJIbCHI SIMYJIBCUI
BrusiHue 31eKTpUYecKoro mojisi Ha KUHETUKY U
8 | HedprempombiciioBBIE pe3epBYyapbl
IyOMHY 00€3BOYKHBAHMS
9 IlnacToBble U MpecHbIe BOABI 1A | XUMUYECKas COBMECTHMOCTh Mozenen
3aKa4YKH B MPOAYKTHBHBIE IJIACTBI | HEPTENIPOMBICIOBBIX BOJ
5.4 llpakTuyecKkue 3aHATHS
Ne HaumenoBanue paznena .
Tema npakTUYeCKUX 3aHATUI
nn JUCIUITAHBI
1 2 3
2 | U3mepeHus NpoAyKIHM CKBa:KMH | Pacuer BepTUKaIBHOTO cenapaTopa Io rasy
3 | U3mepeHus NpOAYKIUM CKBa:KMH | Pacuer ropu3oHTaNBHOTO cenapaTopa 1o rasy
OoOpa3zoBaHue u  paspyuieHue
4 . OnpeneneHye MIOTHOCTH SMYJIbCHHI
He(TAHBIX IMYJIbCHI
5 TpyGonpoBoabl, npuMeHnsieMble Ha | ['uapaBinueckuit pacuer MPOCTHIX
He(TAHBIX MECTOPOKIECHUAX TpyOOIIPOBOJIOB
6 Tpy6onpoBoabl, npuMeHnsieMble Ha | ['uapaBinueckuit pacuer CII0’KHBIX
He(TAHBIX MECTOPOKIECHUAX TpyOOIPOBOJIOB
[IpuunHbl cHM:KeHUsI npomyckHoii | Onpenenenue rUApaTo00pazoBaHus  IpU
7 CMOCOOHOCTH He(TeNnpoBOAOB M | TPAHCIIOPTE MPUPOJHOIO Ta3a IpPH 3aJaHHBIX

ra3onpoBoJa0B U MeTOJbl OOPLOBI C
3TUMHU SIBJECHUAMH

TEXHOJOTUYECKUX  YCIOBHSX
IIPOMBICJIOBBIX TPYOOIIPOBOJIOB

OKCILTyaTalluu




Omnpenenenve noTepu HEPTU OT OJHOTO «MAJIOTO
IOBIXaHUS» B CTAIBHOM  IIWUIMHIPHYECKOM
BEPTUKAIBHOM pe3epByape 3aJaHHOTO o0bema
(V), 3a1oIHeHHOTO Ha ONpPE/IETICHHYIO YacTh.

8 | HedgTenpombicjioBbI€e pe3epByaphbl

Omnpenenenue norepu HePTH OT OAHOTO
9 | HedrenpombiciioBbie pe3epByapbl | «OOJNBIIOTO JBIXaHUSA» NpU 3arnoyiHeHHH 95%
o0beMa pesepByapa
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6 CamocrosiTesibHAsi padoTa CTYIEHTOB 10 TUCUUIJIMHE
6.1 Bompocsl 17151 CaMOCTOSITEILHOTO H3YYeHUS

Pa3zBuTtne HeTsIHOM U ra30BOI IPOMBITIUICHHOCTH HA COBPEMEHHOM JTarie.
Oransl pa3BUTHS U SKCIUTyaTallud HE(QTAHBIX U Fa30BbIX MECTOPOKACHUH.
OcHoBHbIe TpeOOBaHMsI, MPEIbIBISIEMbIE K OpraHU3aluu cOopa U MOArOTOBKH HEDTH, Taza U
BOJIBI.
CyniHocTh ABYXTPYOHO# cCaMOTEUHOM cUcTeMBI cOopa HEdTH U Ta3a.
CymrHocTs I'po3HeHCKOoH BBICOKOHAIOPHOH crcTeMbl cOopa He(hTH U rasa.
OCHOBHOM BapuaHT YHU(DHUITUPOBAHHOW TEXHOJOTHMYECKOW CXEMbl KOMIUIEKCOB cOopa u
HOJATrOTOBKM He()TH, raza M BOJbl HedTenepepadbaThBaOMUX paifoHOB. ONMCaHuEe CXEMBl U
PEKOMEHIALINHU TT0 TPUMEHEHHIO.
OcoOenHocTH cOOpa U MOATOTOBKH HE(TH, COAEpIKAIICH CEPOBOTOPOI.
[TpeumMy1iecTBa ¥ HEAOCTATKU T€PMETH3UPOBAHHBIX CUCTEM cOopa HEPTH, ra3a U BOJBI.
3HavyeHre U3MEPEHHsI TPOAYKIIUU CKBaXKHH.

. Crapsele MeTOBI N3MEPEHUS IPOAYKIINH CKBAKUH.
. IlpyHIMNUanpHas TEXHOJOTMYECKass cXema 3aMepHOM ycTaHOBKM «CHyTHUK A» u eé

OIMCAHUE.

ABTOMaTH3MpPOBAaHHAs TPYIIIOBas 3aMepHas ycraHoBKa «CnyTHUK — BMP», e€ Ha3HaueHue,
IIPEUMYIIECTBA, TEXHOJIOTMYECKasd CXEMA.

[IpyHuMnuanpHas TEXHOJOTMYECKass cXeMa 3aMepHOM ycraHoBKH «CnyTtHuUK by u eé
OIMCAHUE.

[IpuHnMnuanpHas TeXHOIOTHYECKas cxeMa 3aMepHoi ycranoBku BIIYC u e€ onucanue.

. Knmaccugukanus u HazHaueHHE cenapaTopoB.
16.
17.
18.
19.
20.

OCHOBHBIE CEKIIMH CENapaTopoB M UX Ha3HAUYCHUE.

Onenka 3¢ heKTUBHOCTH pabOTHI cemnapaTopa.

Br16op onTumansHOro 4ncia CTyNeHel cenaparum.

Cxema 1eHTpOoOEKHOTO (THAPOIMKIOHHOTO) CemapaTopa, €€ omnrcaHue.
Knaccudukanus npombIcioBsIX TpyOornpoBoaoB. CopTaMeHT Tpyo.

. Be16op Tpaccel TpyOOnIpoOBOIOB U MOPSIIOK MPOBEACHUS PA0OT MIPH UX COOPYKCHHH.
22.
23.

[TonsTHe 0 KOppo3uu. Bunbl Koppo3uu TPyOOIIPOBOIOB.

Metoapl 3alMTBl OT KOPPO3WMM BHYTPEHHEW M HAPY>KHOM MOBEPXHOCTH IMPOMBICIOBBIX
TpyOOIPOBOIOB.

Apmartypa TpyOOnpoBOJIOB, €€ BUIbI, YCTPOUCTBO, YCIOBUS IPUMEHEHHUS.

[Ipenynpexaenne 3acopeHust HePTEIPOBOJOB U METOIBI YAAJICHUS OTIOKEHHH.

6.2 Ilepeyenn TeM Ans pedepara

[TonaTue o HePTAHBIX SMYIBCUSIX U YCIOBHS UX 00pa30BaHMUA.

DU3HKO — XUMUYECKHE CBOMCTBA HEPTIHBIX SMYIIbCHI.

OCHOBHBIE METO/IbI pa3pyIIeHUsI HEPTAHBIX SMYIbCHUI.

OOopynoBaHHE YCTaHOBOK TMOJTOTOBKHM He(dTH (TEIUIOOOMEHHUKH, OJOKHM Harpena,
Karieo0pa3oBaTeny u Jp.), NX Ha3HAYCHHE U KOHCTPYKIUH.

Haznauenue, MexaHu3M JA€UCTBUA U KJIACCU(PUKALUS AEIMYIIbraTOPOB.

Haznauenue 1 BUbI pe3epByapoB, 00JacTb MPUMEHEHHS.




O06opynoBaHKe TOBAPHBIX PE3EPBYapPOB U €r0 HA3HAYCHHE.

[TpenorBpaienue notepb HeTH NpU XpaHEHUH €€ B pe3epByapax.

9. H3MepeHue KOIMUYECTBA U OIpE/IeTICHIE KaueCTBa TOBAPHOI He(DTH B pe3epByapax.

10. be3pesepByapHas cinaya He()TU B MarucTpaibHBIM HEPTETIPOBOI.

11. O6cnmykuBaHue pe3epByapHOro mapka.

12. TpeOoBaHus, MpeabsABIICMbIe K 3aKadyMBaeMOW B IUTACT BOJAE M B 4€éM HEOOXOIUMOCTH
MOBBIIIEHHOTO Ka4eCTBa BOJIbI.

13. CymecTByromue yCTaHOBKH MOATOTOBKH CTOYHBIX BOJI IO 3aKPBITOW cXeMe (110 MPUHIIHITY
0TCTOA, GUIBTPALUH, FNEKTPODIOTAIINHN).

14. Cuctemsl cOOpa IPUPOTHOTO Ta3a.

15. TpeboBanus, IpeabsIBISIEMbIE K TIOJITOTOBKE U TPAHCIIOPTY T'a3a Ha MPOMBICIIAX.

16. OcHOBHBIE OTIANYHS CENAPATOPOB JJIsI TPUPOTHOTO Ta3a U HEDTH.

17. Cenaparopsl, pUMeHsIEMbIE HA YCTAHOBKAX MOATOTOBKH IMPUPOIHOTO rasa.

18. MeToapl ¥ TEXHOJIOTHYECKHE CXEMBI IIOATOTOBKH ra3a.

19. Ocymika raza u BbIIEJIEHUE KOHAEHCaTa 3a CYET XO0JIOJA, MOJYy4aeMOro B JeTaHAepax.
TexHomornueckas cxema.

20. Ocymrka raza Ha aOCOpOIIMOHHBIX YCTaHOBKaX. TexHomornyeckas cxema.

21. Ocymika ra3a 1 BBIJICJIICHHE KOHJICHCATa Ha aJICOPOIIMOHHBIX YCTaHOBKaxX. TeXHOIOTrH4YecKas
cxema.

22. OuucTtka HePTIHOTO ¥ MPUPOJTHOTO raza OT CEPOBOJOPOAA M YIIIEKUCIIOTO rasa.

23. HazHaueHue, cocTaB ¥ 000pyA0BaHHE KOMIPECCOPHBIX CTAHLINH.

24. Tunbl U XapaKTEepUCTHUKU KOMIIPECCOPOB, MPUMEHSIEMBIX i1 cOOpa U TPAHCHOPTHUPOBAHUS
rasa.

25. HoBble TEXHOIOTHHU B CHUCTEME cOOpa U TOATOTOBKU He(PTH | raza.

Sl

YueOHo-MeTOAMYECKOE O0ecTIeueHHe IJIsl CAMOCTOATEIbHO padoThI

1. 3unoBbseBa JI.M. COop, TpaHCTIOPT U XpaHeHHEe He(PTH Ha MPOMBICIIAX
[DnexTpoHHBIH pecypc]: yuebHOe mocobue/ 3unoBbeBa JI.M., Konosanosa JI.H., Bepucokun
A.b.— DnextpoH. TekcToBbie JaHHbIe.— CTtaBpomnonb: CeBepo-KaBkazckuii penepaabHbIi
yHuBepcureT, 2017.— 230 c.— Pexxum nocryna: http://www.iprbookshop.ru/75593.html.

2. COop, TpaHCHIOPT M XpaHEHHE HEPTH HA TMPOMBICTAX [DIEKTPOHHBIN pecypcl:
OpakTUKyM/ — DIeKTpoH. TekcroBble naHHble.— CraBpomonb: CeBepo-KaBkazckuii
dbeneparbHbIT YHUBEPCUTET, 2017.— 126 c.— Pexum JIoCTyIa:
http://www.iprbookshop.ru/75594.html.

3. COop, TpaHCTIOPT W XpaHeHHEe HedTH, HEPTEHPOAYKTOB U raza [DIEKTPOHHBIA
pecypc]: yuebnoe mocobue/ H.FO. bamkupresa [u ap.].— DIEKTPOH. TEKCTOBBIE JTaHHBIE.—
Kazanp: KazaHCkuii HallMOHAJIBHBIM HCCIEIOBATEIBCKUM TEXHOJOTHMUECKUN YHUBEPCUTET,
2016.— 132 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/79503.html.

7. OeHOYHBIE CPEACTBA
@DOH/J| OLIEHOYHBIX CPEJICTB AUCLUUITIUHBI BKIIIOUAET B ceOsl:
- BOIIPOCHI IS MpoBeAeHUs | pyOeKHON aTTecTaluu;
- BOIIPOCHI JIsI MPOBEJCHUS 2 pyOCIKHON aTTeCTallnu;
- BONPOCHI K dK3aMEHY;
- TEKyUUWA KOHTPOJIb.

7.1 Bornipochl K nepBoil py0ekHoil aTTecTanun
OO011me cBeeHUs O IPOEKTE pa3pabOTKU
OcCHOBHBIE 33/1a4H, pelIaeMble B MPOEKTax MPOMBICIIOBOTO 00yCTpoiicTBa
3. Kakue ucxoaHble naHHBIE, HEOOXOIUMBIE IJIi OOYCTPOWCTBA MPOMBICIOBON IIJIOIIATH
HEe(TAHOTO U Ta30BOT0 MECTOPOKACHHS JOJDKEH COAEPKaTh MPOEKT pa3padoTKu?

N —



SN

9.

10.
11.
12.

13.
14.
15.

OcHoBHBIE TpeOOBaHUS, IPEAbABISEMBIC K OpraHU3aluy cOOpa U MOATrOTOBKH HE(PTH, ra3a
¥ BOJIbI Ha IJIOUIAIU HE(YTIHOTO MECTOPOXKIACHUS

CucTtemMbl COBMECTHOTO cOOpa U TpaHCIopTa He(TH U rasa

Knaccudukamust TpybonpoBoioB

Knaccudukanus TpyOONIpOBOIOB, TPAHCHIOPTUPYIOIIMX BOAY K HarHeTaTeIbHBIM
ckBakuHaM ¢ 1enbio TIITJ]

K pemenuto, Kakux OCHOBHBIX 3aJad CBOJHMTCA HPOCKTHPOBAHHE TPYOOIPOBOJIOB Ha
ioniaau He(TIHOTO MECTOPOXKICHUS?

I'uapatHbie MpoOKK B Ta30MPOBOAX, CIIOCOOBI X MPEIOTBPAILIECHUS U YCTPAHEHUS

Yto mpumeHseTcs Uil yCTpaHEHHUsT 00pa30BaBIIMXCS THIPATHBIX OTIIOKCHHH?

Uro sBiI€TCS OCHOBHBIM Ha3HAUEHHEM ITPOEKTa Pa3pabOTKU HEPTIHOTO MECTOPOKACHUS?
OcHOBHbIE TIOHATHS O BHELIHEH M BHYTPEHHEH KOPPO3UH TPYOONPOBOJOB U METOJIbI UX
3aILUTHI

Kakumu aByms myTsSmMu MPOTEKAET MPOLIECC KOPPO3UU?

ITouBeHHas Koppo3us

BuayTtpennsist koppo3us.

Oo0pa3sen Tecra A5 aTTeCTALUA

®.1.0. crynenra

TECT
utst 1-1 pyOeXHOM aTTecTanuu
no aucuuruiHe «CO0p U MOArOTOBKA CKBAKUHHOM MPOTYKIIUN

1. Camoteunas cucrema coopa HepTH - 310!

a) IBYXTpyOHas cucTeMa, peaHa3HaueHHas [ COBMECTHOTO cOopa HeTH U rasa;
0) oqHOTpYOHAas cucTeMa, peJHa3HaueHHast Ul Pa3/ieIbHOTO cOopa HEPTH U Ta3a;
B) ABYXTpYOHas cCCTeMa, MpeIHa3HAaYCHHAs I pa3eIbHOTO cOopa HeTH U Ta3a;
T') OTHOTPYOHAsl CUCTeMa, TIpeIHA3HAuEHHAs I COBMECTHOTO cOopa HETH U rasa.
2. JIswxeHne HeTH MO BBIKMIHBIM JUHUSAM 710 ['3Y ocyimecTBisieTcs 3a cUeT:

a) MaBJeHHsI COOPHBIX KOJUIEKTOPOB; T') JaBJICHUS HA YCThIX CKBAXKHUH;
0) naBnenus Ha ['3Y; 1) IPUKOHTYPHOTO JaBJICHHUS.

B) BHYTPUKOHTYPHOTO JaBJICHUS,

3. K pemenuto, Kakux OCHOBHBIX 3a7ja4 CBOJAUTCS MIPOEKTUPOBAHKUE TPYOOIIPOBOIOB HA MJIOMIAAN
HEPTSIHOTO MECTOPOKACHUS?

4. Uto Ha3bIBaeTCsI TOUKOU POCHI?

a) IpeJesIbHOE COJepKaHNe KOHJIEH caTa MpH Nepenajax JaBiIeHus;

0) mpeaenbHOE Cofep KaHue MapoB BOJBI IIPH JAHHOM TeMIepaType;

B) IIPEJIEIbHOE COJIEpKaHKE JIETKUX YIIIEBOAOPOIOB B IJIACTE;

I') IPEEIBHOE COJIEPIKaHUE TSKEIIBIX YIJIEBOJOPOIOB B 3aJI€KU;

1) IpeJIeIbHOE COJIEPIKaHKE TIACTOBOM BOBI B HE(DTH.

5. Kakue wucxonHble OaHHbIE, HEOOXOIuUMBIE UIs OOYCTpOHCTBA MPOMBICIOBON IUIOLIAAN
HE(PTSIHOTO U Ia30BOr0 MECTOPOXKICHHS TOJKEH COAEPKATh MPOEKT pa3paboTKu?

1)




6. Kakue nocronnctsa umeer I 'po3HeHCKas cuctema coopa HeTH, Ta3a U BOJbI?
1)
2)
3)
7. ns cOopa HedTsHOro rasza M mepefayd €ro MOTPeOUTENIIM Ha IUIOMIAJAX HEQTSIHBIX
MECTOPOKIEHUN COOPYKAIOT:

a) KOMIIPECCOPHBIC CTAHIIUU U T') IOJI3EMHBIC BOJIOMTPOBOJIBI U CUCTEMY
MO/I3€MHBIE BOJOIPOBO/IBL; HeTenpoBOIOB;

0) cuctemy HETEIPOBOIOB U 1) TOA3€MHBIC BOJIOIIPOBOIBI M CUCTEMY
ra3oIpoBOJIOB; ra30npOBOJIOB.

B) CUCTEMY Ia30IIPOBOIOB U

KOMITPECCOPHBIE CTaHITUH;

8. OTHomeHne paKTUIECKH COAECPKAIIETOCS B Ta3e BOASHOTO Mapa K MaKCUMAaIbHO
BO3MOYKHOMY €T'0 COJICP)KaHHIO MTPH JaHHBIX TEMIIEPATYPE U IaBIICHUH HA3bIBACTCSI:



e

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

20

a) TMAPAaTHOW POOKOH;

0) ra3oBOM MIANIKOM;

B) (PaKTUYECKUM Ta30COIePIKAHUEM;

T') OTHOCUTEIHHOU BJIAKHOCTBIO;

J1) MAKCUMAJIbHOM BJIQKHOCTBIO.

9. [ToaBoasIME BOJOTPOBO/IBI MPOKIIABIBAKOTCS:

a) OT HarHeraTeJbHbIX cKBaxkuH 10 KHC;

0) OT MaruCTpaJbHBIX BOJIOTIPOBOJIOB JI0 KYCTOBBIX HACOCHBIX CTAHIINA;

B) OT pa3BOJASAIIMX BOJOMPOBOJOB 10 HACOCHOW CTAHIIMU MEPBOTO MOABEMA;
r) oT KHC 10 HarHeTaTeIbHBIX CKBa)KHH;

1) OT HACOCHOM CTAaHIIMU MEPBOrO MOAbeMa A0 CTAHIIUH BTOPOTO MOABEMA.
10. ITpu onpeieIeHHBIX TEPMOAMHAMUYECKUX YCIOBHSX T'a3bl B KOHTAKTE C BOJIHBIM KOHJIEHCATOM
MOTYT 00pa30BBIBATh:

a) KOHJCHCAT;

0) ra30ByIO LIATKY;

B) KOPPO3HIO;

') TUAPATHL;

1) HETh.

7.2 Bonipochbl KO BTOPOii py0e:KHOM aTTecTalluu
[To xakKuM MpUYMHAM MPOUCXOINUT 3aCOPEHHUE BBHIKUAHBIX JIUMHUN U He(PTECOOPHBIX KOJUIEKTOPOB,
MPOJIOKEHHBIX 110 TEPPUTOPUH HEPTIHOTO MECTOPOKACHUA?
OcHoBHBIE (haKTOPHI, BIUSIONINE HAa 00pa30BaHUE U OTIIOXKEHHUE apaduHa HA CTEHKaX TPyo
Kakue paznuunble METOJbI MPEAOTBPAILIEHUS U YCTPAaHEHUS OTJIOKEHHH mapaduHa Ha CTEHKax
TpyO IPUMEHSIOTCS B He()TEra30100bIBAIOIIUX TPEAIPUATHIX ?
C kaxoif L1eJIbI0 OCYILIECTBISIETCS OTAeNIeHne HeQTH OT Ta3a U BOJAbI B Pa3IMYHBIX cernapaTopax”?
Kakue yeTblpe cekuuu pa3inyaloT B cemaparopax J00OTo TUNA M JJis BBIMOJIHEHHUS KaKHX
(GyHKUUH OHU MpEeTHA3HAYEHBI?
C kakoll 1enbl0 yCTaHABIMBAIOT CEMapaTopbl Ha IUIOMIA/AX Ta30BBIX M T'a30KOHJEHCATHBIX
MECTOPOXKIACHUNA?
YTo npuHATO MOHUMATH MO HEPTIHBIMU SMYIIbCUIMU?
OcCHOBHBIE TIOHATHS U OTIPe/IeIeHUs HEPTAHBIX SMYIbCHI
Kaxkue (hakTopbl 0ka3pIBalOT O0IBIIOE BIUSHUE Ha YCTOWYHNBOCTh HE(PTIHBIX AIMYIbCHIA?
. JleamynbraTops! [Uist pa3pymeHust HeTAHBIX SMYIbCHHA
. Haznauenwne n o60opynoBanre HEQTIHBIX pe3epBYapoOB
. Uto nomxHO obOecrieunBaTh 00OpPYJOBAHUE pE3EPBYApOB JUIsl MPABMWIBHON M 0Oe30macHOi
3KCIUTyaTanuu?
Y CcTaHOBKH MOATOTOBKU HE(PTH
C kako# 1ebI0 TPOU3BOIUTCS OCYIITKAa HE(PTIHOTO ¥ MPHUPOAHOTO Taza?
VY CcTaHOBKM MOATOTOBKY ra3a K TPAHCIIOPTY
VY CTaHOBKM MOATOTOBKH BOIBI
Omnpenenenre NpUrogHOCTH BOJBI )1 HATHETAHUS B IUIACTHI
[IpenmyriecTBa KUAKUX COPOSHTOB
Kakue 3agauM MO3BOJIMT PELIMTh HMCIOJIb30BAHUE MJIs 3aKauKd B IUIACT IUIACTOBBIX BOJ
W3BJICKAEMBIX U3 HE(QTSIHBIX MECTOPOKICHU?
. Kakum 06pa3zom 00BIYHO ONPEAETSIOT MPUTOTHOCTh BOBI, OJIEKAIEH HATHETAHUIO B IJ1ACTHI?



Oo0pa3sen Tecra A5 aTTeCTALUA

®.1.0. crynenra

TECT

IUTsE 2-01 pyOEKHOM aTTecTaluu
1. TBepable BemecTBa, NPUMeHsieMble TP OCYIIKe ra3a, HA3bIBAIOT:
a) TUITUJICHTJIMKOJIb;
0) SMyJIBIraTophl;
B) TPUATHIICHIJIUKOJIb;
r) ajcopOeHTaMu;
1) 1€AMYJIbIaTOpPHI.
2. [Togaua IIAB B npoayKuuio0 00BOJHEHHBIX CKBAKMH MOJHOCTHIO MPeI0TBPAIIAET:
a) Toma a"ue BOAbI K 3a0010;
0) oTiokeHue napaduHa;
B) 00pa3zoBaHue HEPTIAHOM IMYIBCHUH;
r) oOpazoBaHue aTMOC(hepHON KOPPO3UH.
3. Ilo kakuM NPUYHHAM NPOUCXOAUT 3aCOpPeHHE BBIKMIHBIX JUHHI H HedTecOOPHBIX
KOJIJIEKTOPOB, MPOJIOKEHHBIX 110 TEPPUTOPUM He(PTAHOr0 MeCTOPOKAeHHs ?
1)
2)
3)
4. Conepxkanue B He()TH BOJbI M BOJAHBIX PACTBOPOB MUHEPAJILHBIX COJIed MPUBOIUT K
YBeJIMYEHUI0 PACX00B HA ee TPAHCIIOPT, KpOMe TOro, BbI3bIBaeT 00pa3oBaHMe:
a) MEXaHUYECKUX TTPUMECEH;
0) CTONKUX HEPTIHBIX IMYIIbCHUI;
B) [IAB;
') AE3MYJIbraTOpOB;
1) )KUIKAX COPOCHTOB.
5. Ha mjiomaasix ra3oBbIX H ra30KOHAEHCATHBIX MECTOPOKIEHHUI cenapaTopbl YCTAHABJIUBAKT
JMIIb C HeJbIo:
a) OTAeNeHUS HEPTH OT Ta3a U MEXaHUYECKUX MPUMECEH;
0) oTneneHus raza OT KareJbHOM KUAKOCTH U MEXaHUYECKUX MTPUMECEi;
B) OTJEJICHUS TUTACTOBOM BOBI OT HE()TH M raza U MEXaHUYECKUX MIPUMECEI;
') OTAeNeHHUS He)TH OT MEXaHMUECKHUX MMPUMECEH;
1) OTAETICHUS Ta3a OT IJIACTOBOM BOJIBI U BEIOYPEHHOMN MOPO/IBI.
6. Kakue pasjnyHbie MeTOAbI NMPeIOTBPAILIEHUS U YCTPAHEHUS OTJIOKeHM mapaduHa Ha
CTeHKaX TPy0 NpuMeHsI0TCs B HeTerazon00bIBAIOIINX NPeANPUATHAX?

7. B n1acTOBBIX YCJOBUSIX M HA 320051X CKBAKNH, KAK MPaBUJIO:

a) MPUCYTCTBYIOT HE(PTSIHBIC SMYJIbCHUH;

0) MPOUCXOIUT MOYBEHHASI KOPPO3HUSI,;

B) IPOSIBISIETCS] aTMOC(epHast KOPPO3HUs;

T') IPUCYTCTBYET BHYTPEHHSSI KOPPO3USL;

8. Ecain HedTh pa3zMemiaercsi B BHje MeJIKHX KamejaeK B BOJe TO 3TO IMYJIbCHSL:
a) BogoHe(TsaHas;

0) MpsIMOTO THIIA,;

B) BOJISIHAS;

r') 0OpaTHOTO THIIA;

9. Pe3epByapHble NapKu, CJayKalue 1Js NpUueMa U XpaHeHusi HepTH, npouieaneid yCTAaHOBKY
00e3BOKUBAHMS U 00€CCOJTMBAHNS, HA3BIBAIOT:



a) yCTaHOBKaMHM MOJITOTOBKH HE(PTH;

0) MO3eMHBIMH MTAPKAMH;

B) YCTAHOBKAaMHU MOATOTOBKH BO/IbI;

T') TOBApPHBIMH TTApKaMH.

10. [Toryomenue BemecTBa U3 PacTBOPa WM CMeCH ra30B TBEPAbIM TeJIOM MU
JKHIKOCTHIO BO BCeM 00beMe MOTJIOTHTE ISl HA3bIBAeTCH:
a) AMyJIbCHUEN;

0) amcopOrueit;

B) COpOMpPOBaHUEM;

T') SMYJIBTHPOBAHHUEM;

1) abcopOruei.

—_—
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23

28.

7.3 Bornipochl K 3K3aMeHy
OO011me cBeeHUs O IPOEKTE pa3padOTKU
OcHOBHBIE 3a]1a4H, periaeMble B IPOEKTaX MPOMBICIOBOTO 00yCTporcTBa?
Kakne ucxonHble naHHbIe, HEOOXOAUMBIE Ui OOYCTPOWCTBA MPOMBICIOBON IIJIOIIATIN
HE(TSHOTO U ra30BOT0 MECTOPOKICHUS OJKEH COJEPKaTh MPOEKT pa3padoTKu?
OcHoBHBIE TpeOOBaHUS, IPEAbABISEMBbIC K OpraHU3aluy cOOpa U MOATOTOBKH HE(PTH, ra3a
¥ BOJIbI Ha IJIOUIaId HEPTIHOTO MECTOPOXKICHUSA?
CucTtemMbl COBMECTHOTO cOOpa U TpaHCIopTa He(TH U rasa
Knaccudukamnust TpybonpoBo1oB
Knaccudukanus TpyOONpOBOIOB, TPAHCIOPTUPYIOIIMX BOAY K HarHeTaTeIbHBIM
ckBakuHaM ¢ 1enbio TIITJ]
K pemenuto, Kakux OCHOBHBIX 3aJad CBOJHMTCA HPOCKTHPOBAHHE TPYOOIPOBOJIOB Ha
Ioniaau He(TIHOTO MECTOPOXKICHUS?
I'uapatHbie MpoOKK B Ta30MPOBOIAX, CIIOCOOBI X MPEIOTBPAILIECHUS U YCTPAHEHUS
Yto mpumeHseTcs Uil yCTpaHEHHUsT 00pa30BaBIIMXCS THIPATHBIX OTIIOKCHHH?
Uro sBiIE€TCS OCHOBHBIM Ha3HAUEHHEM ITPOEKTa Pa3paboTKU HEPTIHOTO MECTOPOKACHUS?
OcHOBHbIE TIOHATHS O BHELIHEH M BHYTPEHHEH KOPPO3UH TPYOONPOBOJOB U METOJIbI UX
3aIUTHI
Kakumu aByms myTsSmMu MPOTEKAET MPOLIECC KOPPO3UU?
ITouBeHHas koppo3us
BuyTtpennsis koppo3us
[lo kakuM NpUYUHAM MPOUCXOIUT 3aCOPEHUE BBIKUIAHBIX JHHUNA M He(TeCOOPHBIX
KOJUIEKTOPOB, IPOJIOKEHHBIX 110 TEPPUTOPUU HE(DTIHOTO MECTOPOKICHUS?
OcHoBHBIE (DaKTOpBI, BIUAIOLINE HA 00pa30BaHME U OTJIOKEHHE MapadrHa Ha CTEHKaX
TpyO
Kakue pasnuynble MeTOJbI MPEAOTBPALICHUS U YCTPAaHEHHUs OTJIOXKEHMH HapaduHa Ha
CTEHKaX TPyO MPUMEHSIOTCS B HE(TEra3000bIBAIOIINX MPEANPUITHSIX ?
C KkaxkoW 1eNbl0 OCYIIECTBISIETCS OTAeNieHHe He(TH OT raza M BOJBI B Pa3IMYHBIX
cemaparopax?
Kakwue ueTpipe CeKIM pa3InyaoT B cenapaTopax J00ro TUIa 1 JUIsl BBIMOJIHEHHS KaKHX
GyHKIMIA OHU TIpeAHA3HAYEHBI?
C Kakoii 1IeTbI0 YCTAHABIMBAIOT CEMAapaTOPhl HA IJIOLIA/IIX Ta30BbIX U Fa30KOHACHCATHBIX
MECTOPOKIACHUN?
UTo NpUHATO MOHUMATH MO HEPTIHBIMHU SMYIbCUIMHU?

. OcHOBHBIE TIOHATHUS U OTIpeACICHUS HEPTIHBIX IMYJIbCUN
24,
25.
26.
27.

Kakwue (akTopsl 0Ka3pIBatOT OOIBIIOE BIUSAHUE Ha YCTOWIUBOCTH HE(DTAHBIX SMYIbCHIA?
JleaMynmbraTopsl AJisl pa3pylIeHUsT HEPTSIHBIX IMYIIbCUN

Hasnauenue u 060pynoBanne He(TSIHBIX Pe3epPBYapoB

UYrto nomkHO obecreunBaTh 000pyI0BaHNE PE3EPBYAPOB I MIPABUILHON U O€30macHOM
3KCIUTyaTanuu?

Y cTaHOBKM MOATOTOBKU HEPTH



29. C xako¥ 1eNbI0 MPOU3BOIUTCS OCYIIIKA HEPTSIHOTO U IPUPOTHOTO raza’?

30. YcTaHOBKHM MOATOTOBKY T'a3a K TPAHCIIOPTY

31. YcTaHOBKHY HOATOTOBKHU BOJBI

32. Kakue 3aauu MO3BOJIUT PEIIUTh HCIIOIB30BAHUE IS 3aKaYKH B IJIACT IJIACTOBBIX BOJI
U3BJIEKAEMBIX U3 HE(PTSIHBIX MECTOPOKICHUI?

33. Kakum 00pa3oM OOBIYHO OMPEEISIOT MPUTOIHOCTh BOABI, TTOJICKAIICH HATHETAHHUIO B
IUIACTHI?

O0pazen Ousera K 3K3aMeHy

MHHI/ICTEPCT]%O HAVYKHN U BbICH.[EFp OBPABOBQHH}I POCCI/IIP'ICISOI}JI OEJIEPALIUN
I'POSHEHCKHWU I'OCYJAPCTBEHHbBIM HEOTAHOU TEXHUYECKN YHUBEPCUTET
nMeHHu akagemuka M.J[. MUJIMOHIIMKOBA

BUJIET Ne 1
Jucuunimza «CO0p ¥ MOATOTOBKA CKBAXKMHHOW TPOAYKITUI
Wncturyr__HedbTH M Ta3a  mpoduiis «IKCIITyaTalus U 00CTyKUBaHUE 00BEKTOB J00bIYN

HePTH» ceMecTp

1. OO0mue cBeneHusI 0 POCKTe pa3pabOTKH U MPOEKTE 00yCTPOHCTBA

2. CucteMbl COBMECTHOTO cOOpa ¥ TpaHCTIOpTa HEPTH U rasa

3. ["azompoBob! 115t cOOpa HEPTSIHOTO raza

YTBEPXIAIO:

«__» 201 r. 3as. kadeapoit «kbPOHI M» Xananos A.I11.

7.4 Texymuii KOHTPOJIb

Oo0pazen 1adopaTopHoil padoThI

[loctpoenne rpaduka M3MEHEHHUS NABJICHUS MO JJIMHE MPOMBICIOBOIO Ta30COOPHOTO
KOJIJIEKTOPA.

Cxema razoc00pHOro KoJIeKTopa.

P
qu; di; qQz; d2; I qQ3; ds; I3 2
°

P Pxi Py

Hcxonnnie 1aHHbIE.

JlaBnenue B Havane razonposoza P1=9,3 Mlla.
aBnenue B koHiie razonposoaa P2 = 8,4 MlIla.
JlHa ydacTKOB ra3orpoBoa:

q=4,5v/c,

@=78M,

=164,

Li=6kwm,



L2=35kKMm,

L3=3,8 km.

Temmnepatypa rasa B razonposoze (cpemnsis) T =283 K.

Koadurment cBepxcrxrmMaeMocT Ta3a ra3orpoBoje (cpeauuii) z = 0,92.

Oo0pasen npakTH4YecKO padoThI

I[Ipu mnpoxoxaeHnn HedTerazoBol CMeCH dYepe3 IMITyIEep B cemaparope
obOpasyrorcst karumm Hedtu guamerpoM 30 MkM. CMech HaxXOIWUTCS O] JAaBICHUEM
2 MIla nmpu 293 K. Haiitu CKOpPOCTb OCaXJEHHUS Kameidb HePTH M ONPEACTUTDH
MPOMYCKHYIO  CIIOCOOHOCTh  BEPTHUKAJIBLHOTO  T'PAaBUTAIMOHHOTO cemaparopa 1o rasy,

ecint ero mamerp 0.9m, py = 800 KI/M- por = 1.21 ki/M>, Z = 1, up = 0.000012 TMa*c
(BSI3KOCTB Ta3a B pa0OYHX YCIOBUSIX).

JMano: D=0.9 M, P=2MIla, T=293 K, Z=1,d =30 mxm, pyg = 800 kr/m*, po=1.21 3
KI/M

pr = 0.000012 ITa*

Haijitu: Wy =7,V =?

Pemenne:

1. OnpenenuM MIOTHOCTB rasza B YCIOBUSX ceraparopa:

pr =po *P/Po *To /T*1/Z=1.21*%2/0.1013%273/293*1 =21.8 Kr/M3
2. PaccuuTaeM CKOpOCTh OCAXJICHHS KarlIk He()TH 3aJaHHOTO TUaMeTpa:

Wi =dyg 2 * (p-pr) * 2/ 18 / up = (30 * 10 "%) 2 * (800-21.8)%9.81/18/0.000012 = 0.0318
M/c

3. Paccumrarth TpOMyCKHYIO CIOCOOHOCTH cemapaTopa MO Ta3y MOXHO IO
HECKOJIbKUM opmyrnam (6.6, 6.8). [l (6.6) Heo6XxoauMo 3HATh CKOPOCTh Ta3a. [lockonbpKy
JIOJDKHO BBIMIOJMHATHCS yciaoBue Wy = 1.2*¥Wr, 94TO00BI MpOMCXOINUIIO0 OCaXKICHHUE Karellb

He(dTH, OTCIONA

Wr =Wy / 1.2 =0.0318/1.2 = 0.0265 m/cex 4.

ITpomyckHas CrIOCOOHOCTb IO Ta3y:

V=86400**D2 /4% W *P /Py *TO/T*1/Z=836400*3/14*0.92/4*0/
02652 %90 *273/1.033/9.81/10 /293 /1=267.7"m /eyt



OnucaHue nokasarejiei u KPpUTCPUCB OLICHUBAHUS KOMHGTGHHHP’I Ha Pa3IMYHbIX 3Talax ux (I)OpMI/IpOBaHI/IH, OIMHUCaHUC HIKaJbl OLICHUBAaHUA.

Taoauna 6
Iia eMbIe De3 a 0CBOE Kpurepun oneHuBaHusi pe3yJibTaToB 00y4eHM sl HanMeHOBaHHE
JAHUPYEMBI JBTATHI 0CBOCHHUA
24 KOMI:I ez — MmeHee 41 0aJ110B 41-60 6a10B 61-80 0a10B 81-100 6annoB OLIEHOYHOI'0
o (Hey10BJIETBOPUTEIbHO)|(Y10BJIETBOPUTEIbHO) (xopomo) (OTJIMYHO) cpeacTaa

IK-2.CriocoOHOCTh TPOBOUTE PAOOTHI IO TMATHOCTHKE, TEXHUIECKOMY OOCITYKUBAHUIO
COOTBETCTBHUH C BBIOpaHHOMU Cepoii mpodecCnOHATBHON 1eATEIIbHOCTH

, PEMOHTY M 3KCILTyaTallii TEXHOJIOTUYECKOTO 000PYOBaHMUSI B

3HaTh: Ha3HAuYCHHE, MpaBuiia
IKCILTyaTaruu u peMoOHTa
CdopmupoBaHHEIE,
HedTerasoBoro 00opyoBaHus; CdopmupoBanHbIe
®parmeHTapHbIe HO coleprKaiue
TIPUHIIAITBI OpraHu3aIuu u Henonubie 3HaHUS CUCTEeMaTUYEeCKue
3HaHUA OTJICTbHBIC TIPOOECIIBI
TEXHOJIOTUM  PEMOHTHBIX  paboT, —— 3HAHUSA
METOJIbI MOHTaXKa, PETYJIUPOBKU U
HaJTaJIKH.
YMerb: aHaNIM3UPOBATH MNapaMeTphbl
paboThI TEXHOJIOTHYECKOT0 YMeHus nonHsle, CdhopMupoBaHHbIe
obopynoBaHus; pa3pabareiBaTh U YacTuuHble yMeHUs Henonnsie ymenus JIOITYCKAKOTCS
IJJAHUPOBaTh ~ BHEJAPEHHE  HOBOTO HEOOJIbIIINE OMIHOKH YMCHHA
000pyI0BaHUSI.

Buiaserh: HaBbIKAMU JHArHOCTUKH U
TEXHUUYECKOT O 00CITy>KUBAHHS
TEXHOJIOTUYECKOT O 000pyI0BaHUS
(Hapy>KHBI U BHYTPEHHUN OCMOTp) B
COOTBETCTBUM €  TpeOOBAaHUSMHU
NPOMBIIIICHHOH  0€30HacHOCTH U
OXpaHBbI TPya.

YacTHuyHOE BlIaJicHUE
HaBBIKAMH

Hecucrematuueckoe
MPUMEHEHNE HAaBBIKOB

B cucremaTtnueckoMm
MIPUMEHEHUU
HaBBIKOB
JIOITYCKAIOTCS
npooesl

YcnentHoe u
CHCTEMATHYECKOE
HpI/IMeHeHI/Ie HaABBIKOB

3agaHus s
KOHTPOJIBHOU
paboTHhI, TECTOBBIC
3aJlaHusl, TEMbI
pedepatos,
OuIIeTHI




ITK-4. CiocoOGHOCTB OCYIIECTBIISITEH ONEPATHBHOE COMPOBOKIICHUE TEXHOIOTUYECKHX ITPOIIECCOB B COOTBETCTBUU C BRIOPaHHOM chepoit MpodecCHOHATHHOM

JACATCIIbHOCTH

3HaTh: TEXHOJIOTHYCCKHE IMPOLECCChI B

CdopmupoBaHHEIE,

CdhopmupoBaHHbIe
obmactu HedTerazoBoro gena s ®parmeHTapHbIC HeloHbLe 3HARMS HO cojeprKaIme CHCTEMATHICCKHC
opraHu3ani  paboThl  KOJUICKTHBA 3HaHHUA OTJIeTIbHBIE TIPOOEITHI SHAHS
WCIIOJTHUTEINEH. 3HAHUS
YMmern: MPUHUMATh

p CdopmupoBaHHEIE,
UCTIOJIHUTENIbCKUE ~ pPEIICHHUs  TpU PoArMEHTADHELS HO COnEpKALIIE CdopmupoBanHbIe
pazbpoce MHEHUH U  KOH(IHKTE P p Henonnble 3HaHMA P CUCTEMATUYECKUE

3HAHUSA OTJIeTIbHBIE TIPOOEITBI

WHTEPECOB, OMPENCIUTh  TOPSIAOK — 3HAHUS
BBITIOJTHEHHS PaloT.
Bnangers: HaBBIKAMH  ONEPATHBHOTO CdopmupoBanubie, CapopMUpOBaHHDIC
COTIPOBOXKICHUSI TEXHOJIOTUIECKUX ®parmeHTapHbIC Henomsie sanms | 1O COAEpKamme CI/ICTef/IaT I/II) qeCKIIe
NPOLIECCOB B 00J1aCTH HEPTETra30BOTr0O 3HAaHUA OTJeNbHBIE TIPOOEITbI —

Acia.

3HaHUA

Samanus Ui
KOHTPOJIbHOM
paboThI, TECTOBBIC
3aJlaHusl, TEMbI
pedepatos,
OMIIeTHI




8. OcobennocTn peaau3sanvm JTUCHMIUVIMHBI AJI HHBAJIHWI0B U JIMII ¢ OrPAaHUYCHHBIMUA
BO3MOKHOCTAMMU 3/10POBbA

Jliis ocyiiecTBICHHs MPOLEAYp TEKYIIEro KOHTPOJIS YCIEBAeMOCTH U MPOMEXKYTOUHOM
aTTecTallid OOYyYaloNMXCs CO3/aHbl (DOHABI OICHOYHBIX CPEJCTB, aJaNTHPOBAHHBIC IS
MHBAJIUIOB U JIUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSMHU 3/I0pPOBbS W MO3BOJIAIONINE OIICHUTH
JTOCTKEHUE MU 3aIUIaHUPOBAHHBIX B OCHOBHOW 00pa30BaTEIbHOW MporpamMme pe3yabTaToB
o0ydeHus: U ypoBeHb COPMUPOBAHHOCTH BCEX KOMITETEHIIHH, 3asBICEHHBIX B 00pa30BaTeIbHON
nporpamme. @Dopma mpoBeneHUs ~TEKyIIeW ~aTTecTallud JJis  CTYJSHTOB-WHBAIHIOB
YCTaHABIMBAETCS C YYETOM MHAMBHIYAJIbHBIX TCUXO(PHU3UUYECKHMX OcoOeHHOCTel (YCTHO,
MUChMEHHO Ha OyMmare, MUCHBMEHHO Ha KOMITbIOTEpe, B (opMe TeCTHpOBaHUS U T.m.). llpum
TECTUPOBAHUU JJIsl CIAO0OBUISAIIMX CTYACHTOB HCIOIB3YIOTCS (DOHIBI OLIEHOYHBIX CPEICTB C
yKpynHEeHHbIM 1mpudrom. Ha »5SK3amMeH npuriamaercs CONPOBOXKAAIONIINN, KOTOPBIHA
o0ecrieunBaeT TEXHUYECKOE COMPOBOXKACHHE CTyAEHTY. I[Ipm HeoOXOauMOCTH CTYIEHTY-
WHBAJIHUIY PEIOCTABISCTCS TOTIOTHUTEILHOE BpeMsl Ui TIOJTOTOBKM OTBETa Ha dK3aMeHe (WIn
3auere). OOywaromuecs ¢ OTrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI W 0OydYaromniuecs
WHBaJIUABI 00ECIEYNBAIOTCS TEYATHBIMU W DJEKTPOHHBIMH 00pa30BaTENbHBIMH pPeCypcaMu
(mporpamMmpl, y4eOHBIE TIOCOOMS JUIsl CaMOCTOSITENBHOM paboThl W T.A.) B  dopmax,
aJaNTHPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCTIPUATUS WH(OPMALIUU:

1) JUIS. MHBAJIMOB U JIUL C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHUI0:

- IS cJembIX: 33/IaHus N7 BBIOJHEHUS HAa CEMHUHApaX M MPAKTHUYECKHX 3aHSATHIX
opopmitsitoTcst penbedHO-ToueyHbIM WpUPTOM bpaiinsg niau B BUIE IEKTPOHHOTO JTOKYMEHTa,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CHEIUATU3UPOBAHHBIM IPOrPaMMHBIM 00eCrieYeHHEM
JUISL CTIETIBIX, JINOO 3aYUTHIBAIOTCS aCCUCTEHTOM; MMCbMEHHBIE 3a/1aHUs BBITIOJIHSIOTCS HA Oymare
penbedHO-TOYCHHBIM mIpuGTOM bpaing uiam Ha KOMOBIOTEPE CO CIEIHUATU3UPOBAHHBIM
IPOrpaMMHBIM OO€CTIeUeHUEM /IS CIIETIBIX TUO0 HaJIMKTOBBIBAIOTCS ACCUCTEHTY; 00 yUYaroIuMCs
JUTSL BBITIOJIHGHUS 3aJaHUS TPU HEOOXOIMMOCTH TMPEAOCTABISACTCS KOMIUICKT MHChMEHHBIX
MPUHAJJIKHOCTEH 1 Oymara ajisi mucbMa peibepHO-ToueuHbIM mpudTom bpaiins, komnbroTep co
CHEIUAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUSHUEM JIJIS CIICTIBIX;

- ISl CJIa0OBHASIIIMX: 0OecTeynBaeTCsl MHAUBHIyaIbHOE PAaBHOMEPHOE OCBELICHHE HE
meHee 300 1roKCc; oOyd4arommMmcsl JUIS  BBITIONHEHHWS 3aJaHus TpH  HEO0OXOTUMOCTH
MPEIOCTABIISETCS YBEINYUBAIOLIEE YCTPOHCTBO; BO3MOXKHO TAaK)K€ UCIOJIb30BaHNE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPONCTB; 3aJaHUs JJIs BBHITIOTHEHUS 3aJaHuii 0(QOPMIISIOTCS YBEIUYCHHBIM
mpuQTOoMm;

2) JUTSL UTHBAJIUOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI O CJIYXY:

- A8 TJIYXHX M cJa0oCJbIIAIIMX: O0ECeurBaeTcss HalW4he 3BYKOYCHIIMBAIOIIEH
anmaparypbl ~ KOJUIGKTHBHOTO  TIOJB30BaHUS, TMPU  HEOOXOAUMOCTH  OOydJaromuMmcs
NPEIOCTAaBIAETCS  3BYKOYCWJIMBAIOIIAsl — amnmapaTypa  HWHIUBUIYaJbHOTO  IOJB30BaHUS;
MPEIOCTABIISIOTCS YCIYTH CYpAONIePEBOTINKA;

- JISl CJIENOIJIyXMX JIOIyCKAaeTcs MPUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOUIETO YCIyTU
TUdIOCYpIOTIEPEBOIUNKA (IOMUMO TPEOOBAHUM, BBITIOIHAEMBIX COOTBETCTBEHHO IS CJICTIBIX U

TITyXUX);

3) IUISL ML C TSDKETIBIMU HapyHICHUSAMHU PEUH, TIIyXUX, cIa0OCTBIIIANMX JeKIUA U
CEMHHapBbI, IPOBOIUMBIE B YCTHOH (pOopMe, MPOBOJATCS B MUCbMEHHOU (hopMe;
4) JUIS. NHBAJIMJIOB U JIUL] C OTPAaHUYEHHBIMA BO3MOXKHOCTSIMH 3/10POBbsI, HMEIOIIMX

HapylLIeHUs1 ONOPHO-ABUIATEJIbHOI0 anmnapara:

- JUId JAL C HapyIIEHHSMH OIOPHO-IBUTATEeNLHOTO ammapaTa, HapyIICHUsIMHU
JIBUTATEIbHBIX (DYHKIHMH BEpXHUX KOHEYHOCTEH WM OTCYTCTBUEM BEPXHHX KOHEYHOCTEH:
NUCbMEHHBIE 3aJ[aHUsI BBIMOJHAIOTCS Ha KOMITBIOTEPE CO CHELUAIM3UPOBAHHBIM MTPOTPAMMHBIM
o0ecrieueHreM WM HaTMKTOBBIBAIOTCS ACCHCTEHTY; BHITIOIHEHHE 33aJaHNH (TECTOB, KOHTPOJIBHBIX
paboT), MpoBOAMMBIE B TUCHbMEHHOM ()OpMe, IPOBOAATCS B yCTHOU (popMe ImyTeM onpoca, Oeceibl
¢ 00OyJaronmcs.



9. Y4yeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecnevyeHHne TUCHUILTUHBI

1. 3unoBeeBa JL.M. COop, TpaHCIIOPT M XpaHEHHWE HEPTH Ha MPOMBICTAX [DIEKTPOHHBIN
pecypc]: yuebHoe mocobme/ 3mHoBbeBa JI.M., Komnomanoa JI.H., Bepucoxkun A.b.—
OnexkTpoH. TekcTtoBble jgaHHble— CraBpomonb: CeBepo-KaBkaszckuii — ¢enepanbHbIit
yauBepcuteT, 2017.— 230 c.— Pexxum noctymna: http://www.iprbookshop.ru/75593.html.

2. COop, TpaHCHIOPT U XpaHeHHE He(TH Ha MpOMBICTaX [DIEeKTPOHHBIN pecypc]: MpakKTUKyM/ —
DNeKTpoH. TekcToBble naHHble.— CraBpomonb: Ceepo-KaBkasckuii denepanbHbIN
yHuBepcureT, 2017.— 126 c.— Pexxum nocryna: http://www.iprbookshop.ru/75594.html.

3. COop, TpaHcmopT u XpaHeHue HedTH, HEPTENPOAYKTOB M raza [DIEKTpOHHBIN pecypc]:
yuebHoe mocobue/ H.FO. bamkupuesa [u ap.].— DnekTpoH. TeKCTOBbIE AaHHbIe.— Ka3aHb:
Kazanckuil HallMOHaANBHBIN HMCCIIENOBATENIBLCKUI TEXHOJOTHYECKUM yHUBEpcHUTET, 2016.—
132 c.— Pexum noctyna: http://www.iprbookshop.ru/79503.html.

4. Hedts u ra3 [DnexkTponHslii pecypc]/ - M. : 'opnas kuaura, 2013. - 272 c. - ISBN 0236-1493-
2013-48 - Pexxum moctyma: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html

5. TammeBa T.®. JloOwiua, mepepabOoTKa W TPAHCIIOPTHUPOBKA BBICOKOBS3KHUX He(TEH,
HOPUPOJHBIX OUTYMOB M OMTYMOHOCHBIX MOPOA [DNIEKTpOHHBIN pecypc]: yueOHoe mocobue/
["anunesa T.®D., [TonoBusk B.K.— Dnexrpon. TekcroBbie nanabie.— CI106.: [Ipocniexkt Haykwu,
2017.— 112 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/80059.html.

6. IlonomapeBa I'.A. VYrumeBomoponast HedpTn U Ta3a. DUBHMKO-XMMHYECKHE CBOWMCTBA
[DnexTpoHHBI pecypc]: yuebHoe mocobme/ IlonomapeBa ['.A.— DIEKTPOH. TEKCTOBHIE
nanuabie.— OpenOypr: OpeHOyprckuii rocyaapcTBeHHbiii yausepcutet, ObC ACB, 2016.—
99 c.— Pexxum nocrymna: http://www.iprbookshop.ru/61419.html.

7. Kazapsna B.A. [TogzemMHoe XpaHEHHE Ta30B U KUAKOCTEH [DnekTpoHHbIN pecypc]/ Kazapsu
B.A.— OunekTpoH. TekcTOBble naHHble.— MockBa, VxkeBck: PerynspHas u XaoTudeckas
JIMHamMuKa, MeBCKU MHCTUTYT KOMIBIOTEPHBIX HcciaenoBanuid, 2006.— 432 c¢.— Pexum
nocryna: http://www.iprbookshop.ru/16595.html.

10. MaTepuajbHO-TeXHHYECKOE 0OecriedeHne U CIUTIUHbI
IIpy uTeHUM JIEKIUHN UCIIOJIB3YETCs DKPAaH U MOHUTOD.
TexHuuyeckue cpeacTBa 00y4eHHsI — COCPEAOTOUEHBI B KOMITBIOTEPHOM J1abopaTtopun
kapeapel «<bBPOHI'M» (11a6. 2-35).
B naGoparopuu conepkarcs 2JIeKTPOHHbIE BEPCUHU METOINYECKUX YKA3aHUM K
BBITIOJTHEHUIO JIA0OPATOPHBIX padoT.
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