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1.Ieau u 327294 TUCIHHILINHBI

Lenpto n3ydenus: aucuuiuimHbl «Koppo3ust U 3amurta 00OpyZOBaHUS B Iporeccax T0O0BIYH
cOopa u TpaHcnopra HeTH» SIBISICTCS MPHOOPETEHHE CTYICHTAMHU 3HAHUI (PM3WYECKHX IPOIECCOB
noabeMa MNpOAYKIHUHN U3 CKBA)KUH HA ITOBECPXHOCTD, HpI/IOGpeTeHI/Ie HaABBIKOB CAMOCTOSITEILHOM OLICHKHU
Y aHaJM3a IPOMBICIOBOM CUTYallMH, YMEHHE BbIOOpa 00OPYIOBaHHS M YCTAHOBJICHUS ONTHMAIIBHBIX
YCIIOBHH €0 paboThI.

3amaun u3ydeHus: mucuuiumHbl «Kopposust u 3ammra 000pyIoBaHMs B Ipoleccax J00bIYU
c60pa U TpaHCIIOpTa He(i)TI/I)) ABJIACTCA YMCHHUC CTYACHTOB HCIOJIB30BATH IMOJYYCHHBLIC 3HAHUA B
HPaKTUYECKO JIeSTEIbHOCTH HH)XEHEPOB B 00JIACTU TEXHOJOTUH METOJIOB IOBBIILICHUS HedTeoT aun
I[J1aCTOB IPU NMPHUHATHHU peH_IeHI/If/'I BBI60pa palrOHAJIBHBIX cr1oco0oB SKCIUTyaTallui CKBAKHUH IIPU TOM
WIIH THOM METO/IE TIOBBIIICHUS HeTeoTIauH.

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00111€00pa3oBaTe/IbHOI MPOrpaMmbl

JlucuunimHa OTHOCUTCS K MpOQMIbHON yacTu mpodeccuoHanbHOro uukia. s usydeHus
Kypca HYXKHO BJIaJIeTh 3HAaHUSMHU: MOJyYEHHBIMU B Kypcax «(pusukay», «Marematuka», «llogzemHas
ruipoMexanukay, «dusnka HeTIHOTO U Ta30BOIO MJIACTAY.

3. TpeGoBaHUA K YPOBHIO OCBOCHHS COAEPKAHUA TUCUMILINHBI

[Ipouiecc n3yueHus OUCHMILTAHBI HAMPaBIeH HAa (OPMUPOBAHHE CIAEAYIOUIMX KOMIIETECHINHN U
WHJIUKATOPOB UX JOCTHKECHUS

OIIK 3 - Cooco0OeH y4yacTBOBaTh B YIpPaBIE€HUU MNPO(HECCHOHANBHONW eATeIbHOCTHIO,
WCIIOJIB3YsI 3HAHUSI B 00JIaCTH MPOEKTHOTO MEHEIPKMEHTA.
3HaTh:
- OCHOBBI JIOTUCTUKH, TPUMCHHUTEIHLHO K He(TEera3oBoMy NPEINPHUATHIO, KOIJIa OCHOBHBIC
TEXHOJIOTHYECKHE OTepPaIlii COBEPIIAIOTCS B YCIOBUSAX HEOMPEICTICHHOCTH,
YMeTh:
- IPUMEHSTh Ha MPAKTUKE JIEMEHTBI TPOU3BOJCTBEHHOIO MEHEIKMEHTA,
- MCTIOJIb30BaTh BO3MOXXHOCTH OCYIICCTBJICHUS MPEANPUHUMATEIIBCKON JESITEIIBHOCTH Ha BBEPEHHOM
00BEKTE U €€ 3aKOHOJATeNIbHOE PETyINPOBAHUE,
- HaxOJUTh BO3MOXHOCTh COYETAHMS BBINOJHEHHS OCHOBHBLIX OOS3aHHOCTEH C D3JIEMEHTaAMM
NpeANPUHUMATENIbCTBA,
Baanern:
- HaBbIKaMU yIIpaBJICHUsI IEPCOHATIOM B HEOOIBIIIOM MPOU3BOACTBEHHOM MOpa3IeTICHIH,
- HaBBIKAMU TTPUHITUITHATIBHON OIEHKH MPUMEHSIEMBIX BHJIOB MTPEANPUHUMATEIIbCKON IEATeTbHOCTH Ha
IpeIPUATHH

IIK-2 - CriocoOHOCTh TPOBOAUTH PAOOTHI MO JTUATHOCTHKE, TEXHUYECKOMY OOCITY)KHBAHHIO,
PEMOHTY M JKCILTyaTallil TEXHOJIOTMYECKOTO 000pYAOBaHUS B COOTBETCTBUU C BBIOpPAHHOU cdepoit
npohecCuOHATbHON NeSTENbHOCTH.
3HaTh:
- Ha3HAYCHUE, MPaBUJIa IKCIUTyaTalliy U PEMOHTa He(DTEra30BOro 00Opy10BaHHS;
- TPUHIUIBI OPTaHU3aIMH M TEXHOJOTHU PEMOHTHBIX pPa0bOT, METOJbI MOHTaXXKa, PETYIUPOBKU M
HaJaJKu 000pyI0BaHUS.
YMeTh:
- aHAJIM3UPOBATH MAPAMETPBI PAOOTHI TEXHOJIOTHYECKOTO 000Dy I0BaAHHS;
- pa3pabaThIBaTh U IUIAHUPOBATH BHEIPEHHE HOBOTO 00OPYIOBAHHUS.
Baanern:
- METOJIaMH JMAarHOCTUKH U TEXHUYECKOTO OOCTY)KUBAHUS TEXHOJOTUYECKOTO O0OPYIOBaHUS
(Hapy>KHBI 1 BHYTPEHHUN OCMOTpP) B COOTBETCTBUU C TPEOOBAHUSIMH ITPOMBILIIEHHON 0€301aCHOCTH
Y OXpaHbl Tpya.



IIK-6 - CriocoOHOCTh OpraHuM30BaTh pabOTy MaibIX KOJUIEKTHBOB M TPYMIl HCIIOJIHUTENCH B
MPOIIECCe PEIICHUsT KOHKPETHBIX MPO(ECCHOHABHBIX 3aad B COOTBETCTBUM C BBIOpaHHOW chepoid
poeCCHOHATLHON JIESTETHHOCTH.
3HaTh:

- pacripenenenue 00s3aHHOCTEH MEXIy MEepPCOHAIOM IMPOU3BOACTBEHHBIX IMOAPA3ACICHUN, a TaKKe
MEXy TIePCOHAIOM TPOM3BOJICTBECHHBIX MMO/IPA3/ICICHUN U CEPBUCHBIX TOPA3ICICHUI TOIPSITINKOB
IIPY BBINMOJIHEHUH TEXHOJOTHUECKUX MPOIIECCOB HE(TEra30BOro MPOM3BOJICTBRA,;

Ymers:

- OGGCHG‘IHB&TL BBIITIOJIHCHHUC HO[[p;II[HHMI/I OpFaHI/ISaHI/ISIMI/I HpOeKTHBIX pemeHHﬁ 10
TEXHOJIOTHYECKUM ITpolieccaM He(pTera3oBoro mpou3BOJICTBA,
Baagern:

- nH(opmanueii o nepeune padoT, 3aKPEIJICHHBIX 38 KOHKPETHBIMU MOAPSAHBIMU, B T.Y. CEPBUCHBIMU
OpraHu3aIusaIMu, 0 OypoBOM, He(pTEra30mpoOMBICIOBOM M BCIIOMOTATEIbHOM 000pY/IOBaHUH, & TAKKE
00 000pyI0BaHNU MarucTpaibHbIX razonedrenpoBoaos, [1XI', xpanunui HeGpTH U HeHTENPOIYKTOB

4. O0beM JUCHUNJIMHBI U BHAbI Y4eOHOI padoThl

Taoauma 1
. Bcero Cemectp
Bun yuebHoit paboThl 4aCOB/ 3At.E1. 3
KonTakTHas pa6ora 48/1,33 48/1,33
B toM uncne:
Jlexuuu 24/0,66 24/0,66
ITpaktuyeckue 3anstus (I13) 24/0,66 24/0,66
JlabopaTtopusie padoTsi (JIP)
CamocTosiTeIbHasi pa6oTa (Bcero) 60/1,66 60/1,66
B toM uncne:
Pedepar 10/0,27 10/0,27
KypcoBas pabota
U (unu) opyeue 6uodvt camocmosimenvHol pabomol
Tembl 17151 CaMOCTOATENIHOTO U3yUEHUS 30/0,83 30/0,83
[ToaroroBka K NpakKTUYECKUM 3aHATUSM 10/0,27 10/0,27
IToaroroska K 3a4eTsl 10/0,27 10/0,27
Buja oruetHocTH 3a4 3a4
Oomas Tpynoemkocts | BCEI'O B yacax 108 108
JTUCIHHUILINHBI BCET'O B 3a4. equHHIax 3 3
5. Conepskanue QU CHUNTHHBI
5.1. Pa3pgennl AMCHUINJIMHBLI H BHABI 3aHATHIA
Taoanma 2
Ne HaunmeHoBaHue pa3jesia e, Hpakr. Beero
/n| amcnummmmbL o cemectpam 3aH. Yyachl | 3aH. Yachl | 4YacoB
" 0®0 0®0 0®0
1 Beenenue. Ilean u 3apaun 5 5 4
AU CIUILINHBI
9 IIpenynpexaenune 3acopeHust 5 5 4
He(TenpoBoa0B
3 MeTtoabl ynangﬂnﬂ 4 4 8
OTJI0KEH Ui




KuakocTHble U ruApaTHbIE
NpoOdKH B ra3onpoBoaax,
€I0CO0bI MX NPeAOTBPALLCHUS
U YCTPAaHEHHs

OcCHOBHBIE IOHATHS O
BHEIIIHel U BHYTPeHHel
KOppoO3uM TPYyOONpPOBOIOB U
METO/IbI 3aIIIUTHI UX.

BHyTpeHHsIs1 KOppO3Us
TpyOOnpoBoioB

®akTOpPHI KOPPO3UOHHOTO
pa3pyluieHusi TpyoonpoBoaoB

3ammra TpyOoONIpPoOBOAOB OT
BHYTPEHHeH KOPPO3uu

3ammra TpyOoONIpPoOBOAOB OT
BHEIIHel KOppo3uu

5.2. JleKIIHOHHBbIE 3aHSATHS

Taoanna 3

HaumenoBanue pa3jaeJia
JUCHUILINHBI

Coneprkanue pasjena

BBenenue. Ileaun u 3apaun
JUCHUILINHBI

Ilenu v 3ana4u AUCHUTIIMHBI

Ilpeaynpexaenue
3acopeHust HepTenpoBoa0B

CocrosiHue MIOBEPXHOCTH CTCHKH TpyOBI,
compuKacaronieiics ¢ HeThio (mepoxoBaras, TaaKas,
MTOJTMPOBAHHAS ). PactBopsiromiast cnocoOHOCTh HEPTH
Mo  OTHOmeHWI0 K  mapaduHam.  KoHneHTpanus
napa@uHOBBIX coequHeHH B HedpTtu Temm CHKeHUs
naBiueHuss B ToTtoke HedTtu. CKOpOCTh HEPTErazoBOTO
MOTOKA.

MeToabl yaajieHust
OTJIOKEeHUH

[Ipumenenue BbicokoHanopHoil (0,981 — 1,47 Mlla)
repMETU3UPOBaHHON CUCTEMBI HedTerazocOopa,
3HAUUTENIBHO CHIDKAIOUIEH pasra3upoBaHue HEPTH U
IpeJoTBpalaroleil 00pa3oBaHue U OTIOXKEHHE apaduHa.
Wcnonp3oBanue mapomnepeaBmkHbix ycrtaHoBok (ITITY),
BBICOKOTEMIIEPATypHBIH Map KOTOPBIX HAampaBiseTcsl B
3anapaduHennbie TpyObl. Ilom geiicTBHEM BBICOKOUH
TEMIIepaTypbl IMapa OTIOXKEHHs mapaduHa MIaBATCS U
YAQISIOTCS U3 TPYOOIIPOBOIOB.

[TokpbiTHe BHYTpEHHEH MOBEPXHOCTU TPYOONPOBOIOB
pa3aMYHbBl MU JIaKaMH, SIMOKCUIHBIMH CMOJIaMH H

CTEKJIOTUIACTUKAMHU, CYILIECTBEHHO CHIKAIOIIUMHU
LIEpPOXOBAaTOCTh MTOBEPXHOCTHU TPYO.
[Ipumenenue MMOBEPXHOCTHO-aKTUBHBIX BEILIECTB,

MoJaBaeMbIX, K 3a005M WM YCThSIM CKBOXHH B TOTOK
o6BogHeHHOM HedTH [IpyuMeHEHHE TETUIOM3OJISIINY,
CIOCOOCTBYIOIIEH COXPAaHEHHUIO BBICOKOW TeMIlepaTyphl
He(TH, KOTOpash OJHOBPEMEHHO SIBIsIach OBl Takke U
MIPOTHBOKOPPO3UOHHBIM MMOKPHITHEM.

[IpumeHeHne Pe3NHOBBIX MIAPOB (TOPIIEN), MEPUOAUUECKU
BBOJIUMBIX (TI0O Mepe HaKOoIUIeHHs mapaduHa) y yCThEB




CKB&)XVH B BBIKMIHBIC JIMHUM M U3BJICKAEMBIX Ha
IPYIIIOBBIX 3aMEPHBIX YCTAHOBKAX.

KuakocTHbIe M THAPATHbIE
NpoOdKH B ra3onpoBoaax,
CIocoObI HX
Npe10TBPALLIEHUS U
yCTpaHeHusl

XKuznkocTHble ¥ THApaTHBIE TPOOKU B Ta30IPOBOJIAX,
CIOCOOBI UX MPEIOTBPALICHUS U YCTPAaHEHUS

Atmocdepnas  kopposuss  IlouBeHHas — Koppo3us
BayTtpenHss koppo3us XapakTep U IpUYMHbBI BHYTPEHHEH
KOPPO3UH HE(PTEra3onpoBoJI0B

3amura TpyOOIpOBOIOB OT BHYTPEHHEH KOPPO3UHU
HccnenoBanue 3alIUTHBIX CBOMCTB nHruounropa M-1-A.

OcHOBHBIE IOHATHS O
BHEIIIHell U BHyTpeHHel
KOPPO3uM TPYOONpPOBOI0B
U MeTO/AbI 321U THI UX.

Teopernueckue OCHOBBI TpolEecca 3IEKTPOXUMHUYECKOM
KOppo3uu METAJIJIOB daxTopsl KOPPO3UOHHOI'O
paspyuieHus: TpyoornpoBooB PaBHOMEpHYIO WK OOIIYIO

BuyTpeHHsisi koppo3us
KOppo3uto  MecTHyl0 WIH  JIOK&JIbHYIO  KOPpO3HIO

TpyOOnpoBoaoB

MeXKpHUCTAUIUTHYIO KOPPO3UIO N30uparenbHyo
KOPPO3UI0  XUMHUYECKYI0 M DJEKTPOXHUMHYECKYIO
KOPPO3HIO.

Temnepatypa u pH Boabl. Conepkanue KUciopoza B BoJIE.
[Tapumnansuoe gaBnenust CO».

Munepanuzanus Bojel. JlaBnenuwe. CtpykrypHas dopma
1oToka. buokopposusi.

®aKkTOpbl KOPPO3UOHHOTO
pa3pyLieHus
TpyOOnpoBoaoB

Texunyeckne crrocoOsl 3amuThl TEXHOIOTHYECKas 3alnTa
TpyOoIpoBo 0B OCOOEHHOCTH KOPPO3HH TPYyOOIPOBOIOB
B ycsoBuUsiX 3anaaHoi Cubupu

3amuTa TpyOONpoOBOIOB OT
BHYTPEHHEH KOPPO3UH

3ammrTa TpyoonpoBoaoB ot | [laccuBHble crmOCOOBI 3alUTBhl. AKTHBHBIE CIIOCOOBI
BHEIIIHEl KOppo3um 3aIATEI

5.3. JlabopaTOpHBIi NPAKTUKYM
(He mpeayCMOTpPEHBI)

5.4. IllpakTHyecKkue 3aHATUSA

Ta6auna 4
No HaunmenoBanue paznena
Copnepxxanue paszaena
n/n JMCLUTUIMHBI
1 CocrosiHue IIOBEPXHOCTH CTEHKH TpYyOBI,
colpHKacarolieiics ¢ He(ThIo (1IepoxoBarasi, IJaaKas,
MOJINPOBAHHASA). PactBopstomass ~ crocoOHOCTh
IIpexynpexaenue

He()TU MO OTHOIICHUIO K mapaduHam. KoHIeHTparus
napadUHOBBIX coeuHEeHUN B HeTu TeMI CHUKEHUS
naBieHus B moToke Hedprtu. CKOpocTh HEPTETra30BOTO
MOTOKA.

3acopeHus He()TEeNpPOBOI0OB

2 [Ipumenenue BoicokoHanopHoit (0,981 — 1,47 Mlla)
repMeTU3NpOBaHHOW  cucteMbl  Hedrerazocbopa,
3HAYUTENIBHO CHIXKAIOIEH pasrasupoBaHue HEPTH U
MeToabl yaajeHust MpeAoTBpamaomeid  o0pa3oBaHWe H  OTJIOXKCHHE
OTJIOKeHHU napaguHa.

Hcnonp3oBaHne  MapoNEpeiBIKHBIX  yCTaHOBOK
(TIITY),  BbICOKOTEMIIEPATYypHBIH Tap  KOTOPBIX
HanpaBsisgeTrcss B 3anapaduHeHHble TpyObl. Ilof




JICUCTBMEM BBICOKOW TEMIIEPATYphl Mapa OTI0KEHUS
napaduHa IIaBsITCsA U YAAISIOTCS U3 TPYOOIPOBOIOB.
[ToxpbiTHE BHYTpEHHEH MTOBEPXHOCTH TPYOOIIPOBOIOB
pas3jiniHbl MU JIaKaMH, SIOKCUAHBIMHU CMOJIaMU U
CTEKJIOMJIACTUKAMH,  CYIIECTBEHHO  CHIDKAIOIUMU
[IEPOXOBATOCTh TOBEPXHOCTH TPYO.

[IpumeHeHre TOBEPXHOCTHO-aKTUBHBIX  BEILECTB,
nmogaBa€MbIX, K 3a6OSIM HJIN YCTbIM CKBAXXUH B IIOTOK
oOBoaHeHHOM HeTu IIprMeHeHHE TemION30IIALNHY,

CIOCOOCTBYIOIIEH COXPaHEHUIO BBICOKOM
Temreparypbl  HedTH, KOTOpas  OJHOBPEMEHHO
ABISIaCh OBl  Takke M IPOTHBOKOPPO3MOHHBIM
HOKPBITHEM.

IIpumeHeHue PE3UHOBBIX 1apoB (Toprien),

NEePUOANYECKH BBOAUMBIX (II0 Mepe HAKOIUICHUS
napaduHa) y yCTheB CKBOKUH B BBIKUIHBIC JTUHUH U
W3BJICKAEMBIX Ha IPYIIIOBBIX 3aMEPHBIX YCTAHOBKAX.

KuakocTHble M THAPATHbIE
NPoOKH B ra3onpoBoax,
CIocooObI UX
npeaoTBpalleHuss U
yCTpaHeHusl

KuakocTHble ¥ ruapaTHbIE IPOOKHU B Ia30MpoOBOJaX,
CHocoObl UX MPEJOTBPALLICHUS U YCTPAaHEHHUS

OcHoBHbIE IIOHATHS O
BHEIIHell U BHYTpeHHel
KOppo3uu TpPy0ONnpoBoaoB
¥ MeTO/bI 3aLUTHI UX.

AtmocdepHas  koppo3us  I[louBeHHas
BuyTpenHss koppo3uss  Xapakrep U
BHYTPEHHEH KOPpO3uH He(Tera3onpoBoioB
3amura TpyOONpPOBOAOB OT BHYTPEHHEH KOPPO3UH

HccnenoBanue 3alMTHBIX CBOWMCTB MHTHOMTOpa U-1-
A.

KOppo3usi
TIPUYUHBI

BuyTpeHnHsisi Koppo3us
TpyOOnpoBonos

Teopernueckue OCHOBBI npoiecca
ANEKTPOXUMHUYECKON KOPPO3UH MeTauioB PakTopsl
KOPPO3UOHHOTO paspylIeHUs TpyOOIPOBOJIOB
PaBHOMEpHYIO MK 0011IYyI0 KOpPO3UI0 MECTHYIO WK
JIOKaJIbHYIO KOPPO3HIO MeXKpUCTaUIUTHYIO
Koppo3uto N30uparenbHyto KOppO3U0 XUMUYECKYIO U
JIEKTPOXUMHUUYECKYIO KOPPO3HUIO.

DaKkTOpbI KOPPO3HOHHOIO
paspylIeHus
TpyOOonpoBonos

Temnepatypa u pH Boasl. Copeprkanue KUCIOpOia B
Boze. [lapunansHoe gaBnenus: COz.
Munuepanuzanus Bozasl. [laBieHue.
dbopma noroka. buokopposus.

CrpykrypHas

3amuTa TpyOONpoOBOIOB OT
BHYTPEHHEH KOPPO3HHU

Texaudyeckne cnocoObl 3amuThl TeXHOJIOTHYECKas
3ammTa  TpyoompoBogoB OCOOEHHOCTH KOPpPO3UU
TpyOOIIPOBOJIOB B yCJIOBHIX 3anagHoit Cubupu

3amuTa TpyOONpPOBOIOB OT
BHEIIIHEl KOppOo3uu

ITaccuBHBIE CcHOCOOBI 3aIMUTHEI. AKTHUBHBIE CIOCOOBI
3aIIUTEI




6. CamocrosiTesibHast paboTa CTYAEHTOB IO JMCHUIIIHHE
Bonpochl 1J151 caMOCTOATEIBLHOT0 H3Y4YeHH s
ATMmochepHas Koppo3us
[TouBenHas kKoppo3ust
BnyTtpenHssa kopposus
XapakTep U IpUYUHBI BHYTPEHHEH KOPPO3UH He(PTerazonpoBo10B
3amurTa TpyOONpOBOAOB OT BHYTPEHHEH KOPPO3UH
HccnenoBanue 3alUTHRIX CBOMCTB HHruOUTOpa M-1-A.
TeopeTnueckre 0OCHOBBI MPOLIECCa IEKTPOXUMUYECKON KOPPO3UN METAIIIIOB
®akTopbl KOPPOZUOHHOTO pa3pylLIeHHs TPYyOOIpPOBOIOB
PaBHOMEpHYIO MM OOIIYI0 KOPPO3UIO
0. MecTHYI0 WM JIOKAIbHYIO KOPPO3HUIO
11. MeXKpUCTALTUTHYIO KOPPO3HUIO
12. N30upaTenbHyt0 KOPPO3HIO XUMUYECKYIO U ANEKTPOXUMUUYECKYIO KOPPO3HIO.
13. Temnieparypa u pH BozbI.
14. Coneprxanue KHCIOPO/ia B BOJIE.
15. IMapmansuoe gaBnerust CO2.
16. Munepanu3aius BOIbl.
17. JlaBnenue.
18. CtpykTypHas ¢opma moToka.
19. buokoppo3usi.
20. Texau4yeckue CrrocoObl 3aIUTHI
21. TexHoNorU4ecKast 3aIInuTa TPyOOIIPOBOIOB
22. OcoO6EHHOCTH KOPPO3HH TPYOOIPOBOIOB B YCIOBUAX 3anagHon Cubupu
23. IlaccuBHBIE CTTOCOOBI 3aIUTHI.
24, AKTUBHBIE CIOCOOBI 3aIUTHI
Tembl 11 Hancanusi pedeparos
1. CocrosiHHEE TOBEPXHOCTH CTEHKH TPYOBI, COITpHUKacaromieiics ¢ HeThio (epoxoBarasi, TiaaKas,
MTOJIMPOBAHHAs ).
PactBopsitommas crnocoOHOCTh HE(TH MO OTHOLICHHUIO K MapapuHaMm.
KonuenTpanus napaguHOBBIX COeIMHEHUN B HEPTH.
Temn cHUYKEHUS 1aBJIEHUS B TOTOKE HEPTH.
CkopocTb He(TerazoBoro NoToKa.
[ToxpbITHE BHYTpPEHHEH MOBEPXHOCTH TPYOONPOBOJOB PA3IUYHbI MU JIAKaMH, 3MOKCUIHBIMU
CMOJIaMU U CTEKJIOIUIACTUKAMH, CYIIECTBEHHO CHM)KAIOIIMMHU ILIEPOXOBATOCTh NOBEPXHOCTU
TpyO.

7. TlpuMeHeHHEe NOBEPXHOCTHO-aKTUBHBIX BEIIECTB, 0OJJABAEMBIX, K 3a005IM UM YCThSM CKBaXXHH
B [IOTOK 0OBOJJHEHHOU HEPTH

8. IlpuMeHeHME TEIIOM30JIALUH, CIIOCOOCTBYIOIIEH COXPAHEHUIO BHICOKON TeMIepaTypbl He(TH,
KOTOpasi OTHOBPEMEHHO SBJIAJIACh Obl TAK)KE U MPOTUBOKOPPO3UOHHBIM ITOKPBITUEM.

9. IIpumeHeHME PE3MHOBBIX IIAPOB (TOpIEN), NEPUOTUUYECKH BBOJUMBIX (10 Mepe HAKOIUICHUS
napaduHa) y YCThEB CKBaXHH B BBIKUIHBIC JTHHAU M U3BIIEKAEMBIX Ha TPYIIOBBIX 3aMEPHBIX
yCTaHOBKaX.

10. XXunkocTHBIE W THOpAaTHBIE MPOOKHM B Ta30MpPOBOAAX, CHOCOOBI WX MPEIOTBPAIICHHUS W
ycrpaneHus: TexHuueckre crocoObl 3aIHThI.

11. TexHonoruveckas 3amura TpyOOIpoOBOIOB.

Y4eOHO-MeTOoAHYECKOE 00ecTiedeHre A1 CAMOCTOSITeIbHON padoThl
1. T'ynpkuna T.A. DkcrutyaTanusi MarucTpajibHbIX ra30IPOBOIOB U Ta30XPaHMIIHIL [ DIEKTPOHHBIN
pecypc]: yue6Hoe nocobue/ ['yupkuna T.A., [TontaBckas M.J[.— DnekTpoH. TEKCTOBbIE JaHHbIE.—
Crasponons: CeBepo-KaBkazckuii penepanbubnii yausepeutet, 2015.— 206 ¢.— Pexxum mocryma:
http://www.iprbookshop.ru/63158.html.
2. Bbaxmar I'.B. CrpaBouHUK HHXXEHEpa IO IKCIUTyaTallMd HEe(TEera3onpoBOJIOB U MPOTYyKTOIPOBOIOB
[DnexTpoHHBIH pecypc]: yueOHO-TipakTudeckoe nocooue/ baxmar I'.B., Bacunses I'.I'., boratenkos
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http://www.iprbookshop.ru/63158.html

}O.B.— DnektpoH. TekcToBble nanHbie.— M.: Uadpa-Umkenepus, 2006.— 928 ¢c.— Pexum nocryma:
http://www.iprbookshop.ru/15715.html.

7. OueHo4YHbIE CPpeaCTBA

Bomnpocekl K nepBoii pyoe:xkHOil aTTecTalNK

1.
2.

NoOkow

10.

11.

12.

13.

14.
15.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Llenu u 3a7a4n JUCIUTLIAHEI
CocTosiHME TOBEPXHOCTU CTEHKH TPYObl, CONpPUKAcaroIeics ¢ HeThio (I1epoxoBaTas,
ryajikasi, IoJIMpOBaHHAas).
PactBopstiromas cnocoOHOCTh He(TH O OTHOLICHMIO K IapaduHaMm.
Konuenrpanus napaguHOBBIX COeTMHEHUN B HEPTH
Temr CHUKEHMsI JaBJIEHUS B IOTOKE HEPTH.
CkopocTh He(Tera30Boro NoToKa.
[Ipumenenue BoicokoHamopHou (0,981 — 1,47 MlIla) repMeTU3UPOBAHHOW CHUCTEMBI
HedTerazocOopa, 3HAUUTEIIFHO CHIDKAIONICH pa3rasupoBaHue HEPTH U MPEAOTBpAIIAONICH
00pa3zoBaHMe M OTJIOKECHHE MMapaduHa.
Hcnonp3oBanue naponepeaBuxHbix ycraHoBok (III1Y), BeicokoTeMnepaTypHbIil map KOTOPBIX
HarpasJsercsl B 3anapaduHeHHbIE TPYObI.
[Ton neficTBHEM BBICOKOI TeMIepaTyphl Ilapa OTJIOKEHUs apaduHa IJIaBsITCA U yIATISIOTCS U3
TpYOOIIPOBOJIOB.
[ToxpbITHE BHYTpPEHHEH MOBEPXHOCTH TPYOONPOBOJOB pPA3IUYHbI MU JIAKaMH, 3MOKCUIHBIMU
CMOJIAMU U CTEKJIOIUIACTUKAMHM, CYIIECTBEHHO CHIDKAIOIIMMHU ILIEPOXOBATOCTh MOBEPXHOCTU
TpYyoO.
[TprMeHeHrne TOBEPXHOCTHO-aKTUBHBIX BEIIECTB, 0aBAEMBIX, K 3a005IM WJIU YCThSIM CKBa)KUH
B [IOTOK 0OBOJHEHHOU HEPTH
[TprMeHeHHe TEIION30IAI1H, CIIOCOOCTBYIONIEH COXPAHEHUIO BBICOKOH TeMmeparypbl HeTH,
KOTOpasi OJTHOBPEMEHHO SBJISIJIaCh Obl TAK)KE U MPOTUBOKOPPO3UOHHBIM MTOKPHITHEM.
[TprMeHeHne pe3nHOBBIX IAPOB (TOpIE), MEPUOANYECKH BBOAMMBIX (110 MEpPE HAKOIIICHUS
napaduHa) y ycTbeB CKBaXXHH B BHIKHMJIHBIE JUHUM U U3BJIEKAEMbIX Ha IPYNIIOBBIX 3aMEPHBIX
YCTaHOBKAX.
KunkocTHble ¥ ruApaTHBIE TPOOKHU B Ta30MpOBOJIAX,
Crioco0bl MX MPEeTOTBPAILEHUS U YCTPaHEHUS
ATTECTAIIMOHHBIN BUJIET Ne 1
Lenu 1 3a1a4n AUCHUTUIMHBI
CocTosiHME TOBEPXHOCTU CTEHKH TPYOBI, ColpuKacarolieiics ¢ HedThio (11epoxoBaras,
IJ1ajiKast, MOJMPOBaHHAs).
PactBopsitomias crnocoOHOCTh HE(TH IO OTHOILIEHUIO K MapapuHaMm.
Bonpocs! k BTOpoii py0ekHOl aTTecTanuu
ATMocdepHas Koppo3us
ITouBeHHas koppo3us
BnyTtpenHss koppo3us
XapakTep U IpUYMHBI BHYyTPEHHENH KOPPO3UU HE(PTEra3onpoBoioB
3amuTa TpyOONpPOBOIOB OT BHYTPEHHEN KOPPO3UHU
HccnenoBanue 3alMTHRIX CBOMCTB nHrHOMTOpa 1-1-A.
TeopeTrnueckre 0CHOBBI MpoIiecca AEKTPOXUMUYECKON KOPPO3UN METAIITIOB
DaKkTOpbI KOPPO3UOHHOTO PA3pyIIEeHUs TPYOOIPOBOOB
PaBHOMEpHYIO UK OOIITYIO0 KOPPO3HIO
MecTHyI0 UiH JIOKaJIbHYIO KOPPO3HIO
MeXKpUCTATUTUTHYIO KOPPO3HUIO
N361paTenbHy0 KOPPO3UI0 XUMUYECKYIO U 3JIEKTPOXUMHUECKYIO KOPPO3HIO.
Temneparypa u pH BobI.
CopeprxaHue Kuciaopoaa B BOJIE.
[TaprmansHoe naBnenust COo.


http://www.iprbookshop.ru/15715.html

40.
41.
42.
43.
44,
45.
46.
47.
48.

.
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10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

Munepanu3anus BOJBIL.
JlaBneHwue.
CrpykTypHas hopMma MoToka.
buoxoppo3sus.
TexHuueckue crocoObl 3aIUThI
TexHonornueckas 3amuTa TpyoonpoBo0B
OcoOeHHOCTH KOPPO3UH TPYOOTIPOBOIOB B ycioBusaX 3amaanoi Cubupu
[TaccuBHBIE CLIOCOOBI 3ALUTHI.
AKTUBHBIE CIIOCOOBI 3aIIUTHI
ATTECTAIIMOHHBIN BUJIET Ne 1
ATMmochepHas Koppo3us
ITouBeHHas KOppo3us
BnyTtpenHssa kopposus
Bomnpocsl k 3a4ety
Llenu u 3a7a4n JUCIUTLIAHEI
CocTrosiHME TOBEPXHOCTU CTEHKHU TPYOBI, CONpPUKAcaroIIeics ¢ HeQThio (LIepoxoBaras,
ryajikasi, moJIMpOBaHHAas).
PactBopstromas cnocoOHOCTh He(TH MO OTHOLICHMIO K NapaduHam.
KonnenTpanus mapaguHOBBIX COeTMHEHUN B HEPTH
Temr CHU)KEHMsI JaBJIEHUS B IOTOKE HEPTH.
CkopocTh He(Tera30BOro NOTOKa.
[Ipumenenue BoicokoHamopuou (0,981 — 1,47 MlIlla) repMeTH3UPOBAHHOW CHUCTEMBI
HedTerazocOopa, 3HAUUTENIFHO CHIDKAIOIIEH pa3ra3upoBaHue HEDTH U MPEJOTBPALIAFOIICH
o0pa3oBaHue U OTJIOXKEHUE NapaduHa.
Hcnonp3oBanue naponepeaBuxHbix ycraHoBok (III1Y), BeicokoTeMnepaTypHbIil map KOTOPBIX
Harpassercsl B 3anapaduHeHHbIE TPYObI.
[Ton neficTBHEM BBICOKOI TeMIepaTyphl Iapa OTJIOKEHUs napaduHa IIaBsITCA U yIAISIOTCS U3
TpYOOIIPOBOIOB.
[ToxpbiTHE BHYTpPEHHEH MOBEPXHOCTH TPYOONPOBOJOB PA3IUYHbI MU JIAKaMH, 3MOKCUIHBIMU
CMOJIaMU U CTEKJIOIUIACTUKAMH, CYIIECTBEHHO CHM)KAIOIIMMHU ILIEPOXOBATOCTh IOBEPXHOCTH
TpyO.
[TprMeHeHrne TOBEPXHOCTHO-aKTUBHBIX BEIIECTB, M0OAABAEMBIX, K 3a005IM MJIM YCThSIM CKBa)KUH
B IIOTOK OOBOJJHEHHOU HEPTH
[TprMeHeHNe TEIION30ISAIMH, CIOCOOCTBYIONIEH COXPaHEHUIO BHICOKOH TemImeparypbl HeTH,
KOTOpasi OTHOBPEMEHHO SBJIAJIACh Obl TAK)KE U IPOTUBOKOPPO3ZHOHHBIM MOKPHITHEM.
[TprMeHeHne pe3nHOBBIX IAPOB (TOpIIE), MEPUOANYECKH BBOAMMBIX (110 MEpe HAKOTJICHHS
napaduHa) y ycTbeB CKBaXXMH B BHIKHMJIHbIE TUHUH U U3BJIEKAEMbIX Ha TPYNIOBBIX 3aMEPHBIX
YCTaHOBKAX.
KukocTHble ¥ TUApPaTHBIE TPOOKHU B Ta30MIPOBOJAX
Crioco0bl MX MPEeTOTBPAILEHUS U YCTPAHEHUS
ATMocdepHas Koppo3us
ITouBeHHas koppo3us
BnyTtpenHss koppo3us
XapakTep U IpUYMHbBI BHYTPEHHENH KOPPO3UU He(PTEera3onpoBoioB
3amuTa TpyOONpPOBOIOB OT BHYTPEHHEN KOPPO3UH
HccnenoBanue 3alMTHRIX CBOMCTB nHrHOMTOpa 1-1-A.
TeopeTtnueckre 0CHOBBI MpoIIecca AEKTPOXUMUYECKOW KOPPO3UN METAIIIIOB
@DaKkTOpbI KOPPO3UOHHOTO PA3pyIIEeHUs TPYOOIPOBOIOB
PaBHOMEpHYIO UK 0OIITYIO0 KOPPO3HIO
MecTHyI0 UiH JIOKaJIbHYIO KOPPO3HIO
MeXKpPUCTATUTUTHYIO KOPPO3HUIO
N361paTenbHy0 KOPPO3UI0 XUMUYECKYIO U 3JIEKTPOXUMHUECKYIO KOPPO3HIO.
Temneparypa u pH BobI.



29. Cozeprkanue KHCIOpoa B BOJIE.

30. [TaprmansHoe naBnenus COo.

31. Munepanu3anus BOJIBL.

32. JlaBnenue.

33. CtpykrypHas ¢popma MoToKa.

34. buokoppo3susi.

35. TexHuU4ecKue CriocOOBI 3alTUTHI

36. TexHomornueckas 3aimra TpyoornpoBOI0B
37. OcobeHHOCTH KOPPO3UH TPYOOIPOBOIOB B yCIoBHsIX 3amagHoit Cubupu
38. ITaccuBHBIE CITOCOOBI 3aIUTEL.

39. AKTUBHBIE CITIOCOOBI 3aAIIUTHI

/st 3auera Oo0pazen  Ouiera . .
MUWHHNCTEPCTBO HAYKHU 1 BBICHIET'O OBPA3OBAHUS POCCUNUCKOU ®ENEPAIIN

'POBHEHCKNI T'OCYJJAPCTBEHHbBIN HE®TSHOM TEXHUYECKINI YHUBEPCUTET
nMeHu akaaemuka M.Jl. MuuMoHIIMKOBa

Jucuummna «Koppo3sus u 3amuTa 000pyI0BaHus B Ipolieccax JA00bau cOopa v TpaHCHIOPTa HEPTH»
Wuctutyr __HedTu M raza  npoduib « IKCIUTyaTalus U 00CIyKMBaHUE 0ObEKTOB 10OBIYN HEHTH»
CeMecTp
buier 1

1. XKuakocTHble U ruApaTHbIE IPOOKHU B ra30IIpOBOAAX

2. 3amura TpyOONpPOBOAOB OT BHYTPEHHEH KOPPO3UH

3. IlokpeITHE BHYTPEHHEH MOBEPXHOCTH TPYOOIPOBOIOB PA3IMYHBl MU JAaKaMH, STOKCHIAHBIMH

CMOJIaMHU M CTEKJIOIUIACTUKAMHU, CYIIECTBEHHO CHIDKAIOIIMMU IIEPOXOBATOCTh MOBEPXHOCTH TPYO.
YTBepxkaaro:

«__» 20 T 3ae. kageopoii

Texkymuii KOHTPOJIb
Pacuer ynciia Tenj1000MeHHMKOB «He(Th-apom». KomndecTBo Temia, He0OX0AUMOe st
HarpeBa AMYJIbCUOHHOHN He(TH:
Q1=Gica(t1-t)+ Gaco(tr-t) xxanluy, (1)
rie G3 — KoIn4ecTBO BOABI B SMYJIbCHOHHON HE(PTHU B k2/u; t — TeMIleparypa SMyJIbCHOHHON HepTH
Ha BXOJIE B TETUIOOOMEHHUK «HE(Th-TIapOM».
C yuerom 10 % Ha norepu

Q;M =11Q, xkkan/4, (2)
Cpennsist norapu@muyueckasi pa3HOCTb MEXAY TeMIIepaTypaMu 3MYJIbCUOHHONW He(TH U mapa
T, T3 (3)
Tép = ,
- 2.3lg T4
T

rae T4 — pa3HOCTB MEXly TEMIEPATYPOX BXOAIIETO Napa U BBIXOAAIIEH HarpeTor aMybcuu; T3 —
Pa3HOCTb MEXAY TEMIIEPATypPON BBIXOSAIIETO Mapa U BXOIALIEH SMYyJIbCUN.
OO6m1ast TOBEpXHOCTH HarpeBa TEMI000MEHHUKOB
!
Fy= 2, @
cPit2
rae K2 — ko3 duieHt temionepeaadyu Tpyo TernaooOMeHHHKa OT napa K HedTu, paBHbli 140 kkan/u
1°C.
Ywucno TeninooOMEeHHUKOB «HE(DTh-TTapoOM»
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5
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8.Y4eOHo-MeToAMUYeCKOEe M HH(POPMALIMOHHOE 00ecnieyeHrue TUCIHIINHBI

@) OCHOBHas TumMepamypa.

I'yapkuna T.A. DkcrutyaTanysi MarucTpajibHbIX ra30IPOBOIOB U Ta30XPaHUINIL [ DIEKTPOHHBIN
pecypc]: yaedHnoe nocobue/ I'yupkuna T.A., [TonTaBckas M.J[.— DneKTpOH. TEKCTOBBIC
nanabie.— CraBpomnoisb: CeBepo-KaBkasckuii dhenepanpabiii yauepcutet, 2015.— 206 ¢.—
Pexxum moctyma: http://www.iprbookshop.ru/63158.html.

baxmar TI'.B. CnopaBoyHMK WHXXEHEpa IO OKCIUTyaTalldd  HEPTEra3onpoBOAOB H
MPOTYKTOIPOBOJIOB [DJEKTPOHHBIA pecypc]: ydeOHo-mpakTudyeckoe mocodome/ baxmar I'.B.,
Bacwibes I'.I"., boratenkoB F0.B.— DnekTpoH. TekcToBbie gaHHbIe.— M.: UHbpa-UmkeHepus,
2006.— 928 ¢.— Pexwum nocryma: http://www.iprbookshop.ru/15715.html.

CO6op, TpaHCHOPT M XpaHEHHE HePTH HA MPOMBICIAX [DIEKTPOHHBIM pecypc|: MpakKTHKymM/ —
DneKTpoH. TeKCTOBbIe NaHHble.— CTaBpomnoub: CeBepo-KaBka3ckuii GpenepaibHbIil yHUBEPCUTET,
2017.— 126 ¢.— Pexwum gocryma: http://www.iprbookshop.ru/75594.html.

3unoBbeBa JI.M. COop, TpaHCIIOPT U XpaHEHHE He(YTHU HA MPOMBICHAX [DIEKTPOHHBINA pecypc]:
yuebHoe nocooue/ 3unoBbeBa JI.M., Konoranosa JI.H., Bepucokun A.b.— D1eKTpOH. TEKCTOBbIE
nanasle.— CraBponons: CeBepo-KaBkasckuii ¢enepanbhbiii yauBepcuteT, 2017.— 230 ¢c.—
Pexum noctyna: http://www.iprbookshop.ru/75593.html.

MopenupoBaHue TPUPOAHBIX pe3epByapoB HedTu u raza. JlabopaTopHslii npaktukym. Henernos
M.B. MogaenupoBanue NpUPOIHBIX pe3epByapoB HedTH U raza [DIEKTpOHHBINH pecypcel:
naboparopubeiii npaktukym/ HenemoB M.B., Epemmna H.B., JlorBunoBa T.B.— DOnexTpoH.
TekcToBble aHHbie.— CtaBpomnoinb: CeBepo-KaBkasckuii genepanbhblii yausepcurer, 2015.—
111 c.— Pexxum nmoctyna: http://www.iprbookshop.ru/63103.html.— 3BC «IPRbooks».

0) OononHumenbHas IUmepamypa:

Hed1s 1 ra3 [Dnexrponnsiii pecypce] / - M. : ['opnas kuura, 2013. - 272 c. - ISBN 0236-1493-
2013-48 - Pexxum nocryna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
[Tonomapea I'.A. YrieBomopoasl HedTH U Ta3a. DU3HKO-XUMHUYECKHE CBOMCTBA [ DIEKTPOHHBIN
pecypc]: yuebnoe nocobue/ IlonomapeBa ['.A.— DiekTpoH. TeKCTOBbIE AaHHbIe.— OpeHOypr:
Opendyprekuii rocynapctsennsiii yausepeutet, DbC ACB, 2016.— 99 ¢.— Pexum mocryma:
http://www.iprbookshop.ru/61419.html.— 3BC «IPRbooks»

[IprMeHeHne TOBEPXHOCTHO-aKTUBHBIX BELIECTB B MPOLECCAX IMOATOTOBKH U TPAHCIOPTUPOBKH

HepTH [DnexTpoHHbIH pecypc]: monorpadus/ H.FO. bamxupuesa [u ap.].— DnekTpoH.
TekcToBble  gaHHble.—  Kazamp:  Ka3zaHCkuii ~ HaUMOHAIBHBIA  HMCCIIEIOBATEIbCKUI
TEXHOJIOTUYECKUM YHHUBEPCUTET, 2016.— 168 c— Pexum JIOCTyTIA:

http://www.iprbookshop.ru/62245.html.

baxmar [I'.B., CrhpaBoyHMK MHXEHepa 1O OJKCIUIyaTalluM He(TerasompoBOJOB H
MIPOYKTOIIPOBOAOB [DIEKTPOHHBIN pecypc] : YueOHo-pakTHueckoe nocodue / baxmar I'.B.,
Bacunwes I'.I'., borarenkoB 0.B., 'magenko A.A., ynun C.M., 3emenxos FO.J1., 3ybapes B.T".,
Kyryzoa T.T., Jleutun P.E., Mamommu H.A., Mapkoa JI.M., IlepeBommukos C.U.,
[Tonopoxuukos C.1O., [Ipoxopos A.Jl., Copokuna T.B., Tpscuun P.A., ®enoposa JI. 5., Xoiipeii
I'.A., llIabapoB A.B. - M. : Uudpa-Umxkenepus, 2006. - 928 c. - ISBN 5-9729-0001-7 - Pexxum
nocryma: http://www.studentlibrary.ru/book/ISBN5972900017.html



http://www.iprbookshop.ru/63158.html
http://www.iprbookshop.ru/15715.html
http://www.iprbookshop.ru/75594.html
http://www.iprbookshop.ru/75593.html
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9. MarepuajibHO-TeXHUYECKOe o0ecnedeHne 1 CHUIIUHbI

Jlnist poBesieH sl JISKIUK TOJIb3YIOTCS IIaKkaTaMu, MaketaMu ((poHTaHHAs apMaTypa, CTaHOK-
Kaydajaka) 1 000py10BaHHUS.

TexHuueckue cpenacTsa o0ydeHHsS — COCpeNOTOUYeHBI B j1aboparopusx kadenpsr «BPOHI M»
(;ma6. 2-33 u 2-35).

B nabGoparopun coxpepkarcs SJIEKTPOHHBIE BEPCUM JIEKLMH METOJUYECKMX YyKa3aHUM K
BBINOJIHEHUIO PAKTHUECKUX 3aJJaHUH.



CocraBuTeIb:

K.T.H., foueHT Kadenpsr «BPOHI M»

CoracoBaHo:

3as. kapenpoit «bBPOHI'M» K.T.H., JOIEHT

Jupextop AYMP k.b-M.H., 1oneHT
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/A.I11. Xanmanos/

/A.111.Xamanos/

/M.A. Maromaesa/



