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1. eab w 32124 AMCHUIINHBI:

OcHoBHasA peJb Kypca: «Merolbl 3alllUThl METAIOB OT KOPPO3UW» sBISETCs (OPMHPOBAHUE Y
CTYJE€HTOB M  MAarucCTpPaHTOB HEOOXOAMMBIX 3HAHUI MO XUMH3MYy M MEXaHU3MYy IPOTEKaHUS
KOPPO3HOHHBIX MPOLIECCOB HAa Pa3jIMYHBIX METajulaxX; OpraHu3aluy padoT U 3aluThl 000PYIOBaHUS OT
KOppO3HMU Ha mpeanpusituu. PaccMoTpeHa KOppo3usi METaIOB B aTMOC(EPHBIX YCIOBHUSX, B TIOYBE H
IOJ BOJOHM, a Takke IOKa3aHO BIUSHME BHYTPEHHUX, BHEIIHMX, MEXaHHYECKUX (PAKTOPOB U
KOHCTPYKTUBHBIX OCOOEHHOCTEM XMMHUYECKUX M TEIUNIOTEXHUYECKMX MalllMH U anlapaToB Ha CKOPOCTh
IEKTPOXUMHUYECKONH  KOPPO3MM  TEIUIOTEXHHYECKOro 00OpyloBaHMA M CHCTEM TeIo - U
AIIEKTPOCHAOKEHHUs, a TakKe BBIPA0OTKA YMEHHs HAJEKHOW SKCIUTyaTallkd 3TOTO O00O0pYHOBaHMUS,
U3y4eHHE METOJI0B IPOEKTHUPOBAHUS U SKCILTyaTallUU TEIUIOTEXHUYECKOr0 U KOTEIbHOI'0 000pYI0BaHUs
U CUCTEM TEIUIO- ¥ TOIUIMBOCHAOKEHHUS.

3agauM  M3y4YyeHMsl Kypca TPEACTaBUTh HHPOPMALMUIO O MPUMEHSEMOM TEIUIOTEXHHUYECKOM
000pYIOBAaHUU U CHCTEM TEIJIO- M TOIIMBOCHAOXKEHUS M PEeXMMAX UX PabOThl, METOJAX M CUCTEMax
MOJATOTOBKHA M 3alUTHl 3TOTO0 OOOPYAOBaHHS OT KOPPO3HOHHBIX IPOIECCOB; HAYYHTH MPHUHUMATH H
00OCHOBBIBaTh KOHKPETHBIE TEXHHUYECKUE PEIIEHUs IMPU PEMOHTE 3TOr0 O0OpYyNOBaHMS; IMPUBECTH
KJIacCU(UKAMIO METOJOB 3aIIUTHI OT KOPPO3UH MO0 MEXaHU3MY JCHCTBHS U crioco0aMm 3aluThl; JaHa
KOHKpeTHas MH(pOpMauus [0 HPUMEHSEMbIM  METAJUIMYECKMM M HEMETaNIMYeCKUM 3alIUTHBIM
HNOKPBITUSIM, MHTUOUTOpaM KOPPO3MH, 3JIEKTPOXMMHYECKOM 3amuTe oOopyaoBaHus. IlpencraButhb
JTAaHHBIE O HAJEXKHOCTU U SKOHOMHUYHOCTHU 3TOI0 OCHOBHOI'O 00OPY/IOBaHUS 110CIIE POBEICHUS 3aIUTHBIX U
PEMOHTHO-BOCCTAHOBUTENILHBIX PA0OT.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
VYuebnasg jucuMmianHa «MeToabl 3alluThl METAJUIOB OT KOPPO3UW» SIBIETCS 00s13aTeNbHOU
JUCLUIUIMHON B 4acTU (OpMUPYEMOM ydyacTHUKaMHU OOpa30BaTEIbHBIX OTHOLIEHHH B y4E€OHOM ILJIaHE
OII nanpasnenus 13.03.01 «TermiosHepreTuka U TEMJIOTEXHUKA» U MPELyCMOTPEHA JJI U3yYeHHS B 5
cemecTpe, 0azupyercs Ha 3HAHUU OOIIETEXHUYECKUX U CHEUMAJBHBIX TUCHUIUIMH: Xumus, Pusuka,
Maremaruka, Mexanuka, TexHuueckas TepMOAMHAMUKA, [ ©ApOra3oquHaMHKa.

3. [lepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00Y4YeHUS IO AUCHUIIMHE (MOIYJII0), COOTHECEHHBIX €

HHAUKATOPAMH JO0CTUKCHUSA KOMIIeTEHII M.



Taoauna 1

Ilnanupyemble pe3yJibTaThI

Koa mo ®1'0OC NHaukaTopbl 10CTHIKEHU S 00y4eHMs 10 IUCHUIINHE
(3YB)
OobmenpodeccnoHaIbHbIE
OIIK-3 CnocobGen OIIK-3.1. [lemoHCTpHUpYET | 3HATH:
JICMOHCTpHPOBATh TIOHMMAHHC OCHOBHbIX -COBPEMEHHOE COCTOSIHHUE,
TPUMCHCHHE OCHOBHBIX 3aKOHOB ABIGKCHUA | cHoBHBIC HafpaBlieHUs U
CIoco0O0B TMOTyUYEHUS, JKUIKOCTHU U Ta3a; METOHKH CHIDKCHILS
npeoOpasoBaHN, OIIK-3.2. ITpumenser KOPPO3HOHHBIX IIPOLIECCOB HA
TpaHciopTa 1 SHaHHA OCHOB | terioTeXHIYeCKOM u
HCIIOJB30BaHMA TCIIJIOTHI B TUAPOra30MHAMUKHU I XEMUIECKOM 06OPYI[OB3HI/II/I;
TEIJIOTEXHUICCKUX pacueros
YCTaHOBKax U CUCTECMaAXx. TEIIIOTEXHUYECKUX YMETh:

YCTaHOBOK U CUCTEM;
OIIK-3.3. Mcnonb3yer
3HaHUE TEIIOPU3NUECKUX
CBOWCTB pab0O4HX TN MPH
pacuerax
TEIIOTEXHUYECKUX
YCTaHOBOK M CHUCTEM;
OIIK-3.6. leMoHCTpHpYyET
MOHWMaHHE OCHOBHBIX
3aKOHOB U CIIOCOOOB

MepeHoca TeIJIOThI U
MAacCHI;

OIIK-3.7. [Ipumenser
3HAHUS OCHOB
TeIIoMaccooOMeHa B
TEIUIOTEXHUYECKUX
YCTaHOBKaXx.

-OIIpENENsTh 3aJauu 110 3aluTe
0o00opyAOBaHUA OT KOPPO3UHU
MOJCpHM3AIMKM U  pPEMOHTa

000pya0BaHUS B
TETIOPHEPTETHICCKIX
mporeccax | cucTeMax
TEIJI0CHA0KECHNS;

BJIAIETh:

METOaMu pa3pabOTKH IUIAHOB,

porpaMm u METOIMK
BBITIOJIHCHU A 3allluThI,
U3MEPCHUH,  WCIBITAHUH |
KOHTPOJIS
TEII0PHEPTETHIECKOTO
000pyI0BaHUS u

TpyOOIIPOBOJHBIX  CHCTEM  C
LEJIbI0 3AIIMUTHI UX OT KOPPO3HUH.




4. O0beM IMCUMILIHHBI M BUABI y4e0HOI padoThI

Taoauna 2
Bcero CemecTpsl
Bup yueoHoii padoTbl yacos/ 3a4.e]. B 4

(0016 300 (010160} 300
KonTakTHas padora (Bcero) 51/1,4 12/0,3 51/1,4 12/0,3
B tom uncne:
Jlexuun 17/0,5 8/0,2 17/0,5 8/0,2
[TpakTHyecKue 3aHATUS 34/0,9 4/0,1 34/0,9 4/0,1
CemuHaphl
JlaboparopHbie paboThI
CamocrosiTeJibHasi padora (Bcero) 57/1,7 96/2,7 57/1,7 96/2,7
B tom umncne:
Kypcoas pabora (mpoekT)
PacuetHo-rpaduueckne paboThl
UTP
Pedepatsl 21/0,6 24/0,7 21/0,6 24/0,7
Jlokmnasbl
IIpe3enTanuu
U (unu) opyeue 6uovl camocmosmenvHou
pabomoi:
IToaroroBka K 1a00paTOpHBIM pabOTaM
[ToaroToBKa K MPakKTHYCCKUM 3aHSATUSIM 18/0,5 36/1,0 18/0,5 36/1,0
[TonroToBKa K 3a4eTy, SK3aMEHY 18/0,5 36/1,0 18/0,5 36/1,0
Bujg orueTHOCTH Ox3amMeH | Ok3aMeH | OK3aMeH DK3aMeH
O6mas BCEI'O B yacax 108 108 108 108
TPYAOEMEOCTE | p PO B 3au. eTHHHUIAX 3 3 3 3
AHCHMILINHBI




5. Coaep:xanue TUCHUIINHBI

5.1 Pa3genbl IMCHUILIMHBI U BUIBI 3AHATHH

Taobauna 3
Yacel
Ne HaunmeHnoBanue pa3saeia Hacer Hacer HPaKTHYECKHX
JICKIIMOHHBIX JlaﬁOpaTOprIX BcerO qacoB
n/m | AUCUMILUIMHBI M0 ceMecTpam - SAHSITHIA (ceMHHaPCIfHX)
3aHATHHU
OP0O | 300 | OPO | 30 | OPO | 390 | ODPO | 390
1 Bsenenue. OcHOBBI TEOpUU 1 1 5 3 1
KOPPO3UH METAJIOB.
DIEKTPOXUMHUYIECKAst KOPPO3HSL.
2 | TepmoauHamuka 2 1 4 6 1
KOPPO3UOHHBIX MTPOIIECCOB
Brusiaue pa3nuuHbix pakTopoB
3 | HA CKOpPOCTH 2 1 4 1 6 2
3JICKTPOXUMHYECKON KOPPO3UHU
Brnusianne MmexaHU4eCKUX
4 | dbakTOpOB Ha KOPPO3UOHHBIHN 2 1 4 1 6 2
POIIeCcC
5 Koppo3zus merannos B 2 1 4 5 1
Pa3IMYHBIX YCIOBHIX
6 JIokanpHas M XUMUYECKas 5 1 4 1 6 2
KOPPO3Hs
Krnaccudukanus MeTo10B
7 | 3aIIUTBl KOHCTPYKLIUN OT 2 1 4 6 1
KOPpO3UHU
Koppo3uonHocroiikue u
8 | xapocToiikue 2 4 6
KOHCTPYKIMOHHBIE MAaTEPUAIIBI 1 1 9
Mertamndeckue 3aiiuTHEIC ’
9 | MHOrOCIOIHBIE TAJIbBAHUYECKHE 2 4 6
TTOKPBITHS
HUTOI'O: 17 8 34 4 51 12




5. 2.1 JIeKIIHOHHBIE 3AHATHSA

Taoauma 4

HaumenoBaHue pasjaesa
JUCIUILINHDI

Conep:xanue pasaesa

2

3

Benenune. OcHOBBI TEOpUH
KOPPO3HH METAJIIOB.

BBenenue. OCHOBBI T€OpUH KOPPO3UU METAIIOB. Buibl
KOPPO3HOHHBIX MporieccoB. [Ipupoma koppo3uu u GopMbl
ee nposiBiieHus. BinsiHue BHYTPEHHHUX U BHEITHUX
(hakTOpOB Ha BO3HUKHOBEHHE M CKOPOCTH MTPOTECKAHUS
KOPPO3HH.

OCHOBHBIE BUJIbI KOPPO3UH METAIOB KOTJIOB U
MEPOTPHSTHS 110 €€ MpeaoTBpaieHuto. Kopposus tpy0
naporeperpeBaTesieii, mapoBbIX TypOHUH, KOHJIEHCATOPOB U
crnoco0sl ee npenynpexaenus. Kopposus o6opyaoBaHus
TeroceTeil. buokopposust TpyOOIPOBOIOB FOPSYETO
BojiocHaOxeHus. [lyTu nossienust Hagesxxunoctu BXP.
Krnaccudukanus nmporeccoB KOppo3uHu.

ONEKTPOXUMHUYECKAs
kopposus. TepmoauHamuka
KOPPO3HUOHHBIX IIPOLIECCOB

XUMHYECKas U AJIEKTPOXUMUYECKAS] KOPPO3HUSL.
OO0pa3oBaHue 3aUUTHBIX OKCUHBIX MJIEHOK KaK
pematonuii pakTop MacCUBaIlMi METaLIOB. Busl
KOPPO3UOHHBIX MOBPEKICHUN PA3IMYHbBIX CTAJICH U
criaBoB. OnpeneneHne CKOpOCTH KOPPO3UH.
BO3HUKHOBEHHE AJIEKTPOIHOTO MOTEHIHAIA.
PaBHOBECHBIE U HEPABHOBECHBIE 3JIEKTPOIHBIC
MOTEHIUAJIBI.

CrpoeHnue ABOMHOr0 3JIEKTPUUECKOTO CIIOSI.
[ToreHman HyJIEBOTO 3apsaa.

Koppo3nonHbie ralbBaHU4E€CKUE HIEMEHTBI U AJIEKTPOIHbBIE
peaxiuu.

JunarpamMma cOCTOSIHUS CUCTEMBI METAJI — BOJA.
MexaHn3M pacTBOPEHUS] METAJLIOB.

Brnusinue pa3nuyHbix
(hakTOpOB HA CKOPOCTH
ANEKTPOXUMHUUYECKOM
KOPpO3HH

XapakTepHucTUKa OCHOBHBIX METOJIOB 3aIIUThI METaJlIa IPU
HKCIUTyaTalliK U MPOCTOSIX 000PY0BaHUs, BEIOOP THIIA
BOJIHO-XMMHUYECKOTO pexKHUMa.

OCHOBBI KOPPO3HOHHBIX TPOLIECCOB Ha 000PYJOBAaHUHU
TEIJIOBBIX CTAHLIAM.

OCHOBBI KOPPO3HOHHBIX MTPOLIECCOB Ha 000PYJOBAaHUHU
paiifonHbIX TerioBbIX cTanuui (PTC) u kBapTaabHBIX
KOTEJIbHBIX.

[TpyunHBI ¥ BUJBI KOPPO3UOHHOTO MOBPEXKICHUS MeTalIa
[IapOreHepaToOpoB.

[TonspuzannoHHbIE KPUBBIE KOPPO3UOHHBIX MTPOLIECCOB.
AHOZHBIN POIIECC INEKTPOXUMHUUECKON KOPPO3UH U
MaCCUBHOCTh METAJIJIOB.

Bnusinue kucnotHoctu cpensl. BinsHue cocraBa u
KOHIEHTPALUU HEUTPaIbHBIX PACTBOPOB.

AKTHBaTOPBI 1 UHTHOUTOPHI KOPPO3UH.

CKOpOCTb IBUKEHHS arPECCUBHOM CpPEIbl.

Bnusinue KOHCTPYKTHBHBIX OCOOEHHOCTEN anmnapaToB Ha
KOPPO3MOHHBIN Mpoliecc.




2

3

Bangaue MmexaHnueckux
(hakTOpOB HA KOPPO3HOHHBII
rpoiiecc

Koppo3noHnHoe pacTpeckuBaHHE METAJLIOB.
Koppo3uonnas ycranoctb METAJLIOB.

Koppo3us MeranioB npu TpeHUU.

Koppo3zus MeTaninoB rpu KaBUTALIMOHHOM BO3JICHUCTBHH.

Koppo3us meraiios B
Pa3INYHbIX YCIOBUSAX

ATMochepHas Koppo3usi.

[ToazemHuast KOppo3usi.

Koppo3us MeTaiioB 01y KIat0muM TOKOM.
Mopckast Koppo3usi.

buoxumunueckas Koppo3usi.

JlokanpHas U XMUMUYeCcKast
KOppo3us

MexkpucTaInTHasE KOppo3usl.

Todeuynast (MUTTUHTOBAs) KOPPO3HUS.

KoHrakTHas koppo3sus.

[lleneBas koppo3us.

XuMu4deckast Kopposusi.

["a3oBast koppo3us.

Bnusiare pa3nudHbIX (GaKTOPOB Ha ra30BYI0 KOPPO3UIO.

Knaccudukanms metonoB
3aIUThl KOHCTPYKLIUN OT
KOPpO3HH

XHMHYECKas 3alIMTa TEIUIOPHEPrETUUECKOT O
00opyaoBaHus. Y CIIOBUS IPUMEHEHU. XUMHUECKHE
MaTepUabl.

Knaccugukanys MeTo10B 31U Thl KOHCTPYKIMM OT
KOPpO3UH.

Mertannnueckue 1 HeMETAIUTMUYECKHUE 3alllUTHBIE TOKPBITHS.
Koppo3noHHOCTONKHNE MaTEPUAIIBI.

O6paboTka KOPPO3UOHHOM CPEIBI.
DNEKTPOXUMHUYECKAs 3alUTa.

Knaccugukanys 3aiuThl TOJI36MHBIX COOPYKEHUI.
DNEeKTpOApEHaXHas 3aIlNTa.

IIporexTopHas 3amuTa.

KaronHas 1 aHO[IHAs 3alMTa BHEIITHUM TOKOM.
MeTo 161 HaHECeHUsI TAKOKPACOYHBIX MOKPBITHH.
Oxcupnble U GpochaTHbIE 3aIUTHBIC IJICHKH.
OKCUANPOBAaHUE CTATH.

OxkcuaupoBaHue aIFOMUHHUS U €r0 CIUIaBOB.
docatupoBaHue cTany.

OMareBble TOKPBITHS.

IToxpeITHS CMOJIaMHU, TOJIMMEPAMH U PE3UHOM.

KopposuonHnocroiikue u
XKapOCTOMKHE
KOHCTPYKIIMOHHBIE
MaTepHabl

Koppo3noHHOCTOMKHE U %KaPOCTONKHE KOHCTPYKIIMOHHBIE
MaTepuaibl.

XapakTeprucTrKa KOPPO3UOHHON CTOMKOCTHA METAJIIOB.
Koppo3noHHOCTONKOE JIETMPOBaHUE METAILIOB.
’Kapocrolikoe JernpoBaHue METAJLIOB.
Knaccugukaius Koppo3nOHHO-YCTOMYUBBIX CILIABOB.
HuskonernpoBaHHbIE CTAIN.

BricokonernpoBaHHbIe HEPKABEIOIINE CTAIIH.
BBICOKOXpOMHUCTBIE CTAIIH.

Koppo3noHHast cTOMKOCTh MEHBIX CIIJIABOB.
Koppo3noHHast CTOWKOCTh aTlfOMHMHHUEBBIX CIIJIABOB.




3

MHOTOCJIONHBIE
rajbBaHUYECKUE OKPBITUS

Merannndeckue 3allIUTHBIC 1

Knaccudukanmsi METAIITHISCKUX TTOKPBITHM.
["asibBaHMYECKHE TOKPBITHS.

[ToaroToBka MOBEpXHOCTH METAJLIA MEPE]] HAHECEHUEM
HOKPBITHS.

DJIEKTPOIUTUYECKUE TTOKPBITHS METAJIIAMHU.
DNEKTPOIUTUUECKOE [IMHKOBAHUE.
DIIEKTPOIUTHYECKOE KaJIMUPOBAHHUE.
DNEKTPOIUTHUECKOE HUKEIIUPOBAHUE.
DIEKTPOIIMTHYECKOE XPOMUPOBAHUE.
DNEKTPOIUTHUECKHUE TOKPHITHS CIIJIaBAMHU.
Huddy3uonnsle, ropsyne, MeTaNIU3alUOHHBIE U
IJIAKUPOBAHHBIE TOKPBITHUS.

Juddy3noHHbIE TOKPHITHS METAIAMHU.
Meramm3anuoHHbIE IOKPBITHS.

[InakupoBaHue.

5.3 JlaGopaTopHble 3aHsATHSA (He npedycmomperivl)

5.4. IlpakTHyecKue 3aHATHUS

Tabauua 6
Ne HaumeHnoBanue pasjesa N
HaumeHoBaHHe NPaKTHYeCKUX 3aHATHI
n/n JUCUUILIHHBI
[TongpuzannoHHble KPUBbIE KOPPOZUOHHBIX MTPOLIECCOB
1 AHOZHBIN NpoLecC NIEKTPOXUMUYECKON KOPPO3UU U
MIaCCUBHOCTh METAJIJIOB.
[TonApuzannoHHbIE KPUBBIE KOPPO3UOHHBIX MTPOLIECCOB
2 | Bimsuue paznmmyHbIx AHOJIHBIN MPOLECC IIEKTPOXUMHUYECKON KOPPO3UHU U
(haKkTOpOB Ha CKOPOCTH MTACCUBHOCTh METAJLJIOB.
3 ANEKTPOXUMUYECKOI BiusiHue KucinoTHOCTH Cpebl.
KOPPO3HH BinsiHue cocraBa M KOHIIEHTPAIMU HEUTPAJIBHBIX PACTBOPOB.
4 AKTHUBaTOpbl 1 HHTUOUTOPHI KOPPO3HH.
CKopocCTh IBUKEHUS arpeCCUBHOM CpeIb
5 BnusiHue KOHCTPYKTUBHBIX OCOOEHHOCTEH anmapaToB Ha
KOPPO3MOHHBIN ITPOLIECC.
6 | DnexTpoxumHuuecKas BiusiHue ranpBaHnYeCcKON Mapbl Ha KOPPO3HIO JKee3a
. koppo3us. TepmonuHamuka HccnenoBanus 3aBUCUMOCTH MTOTEHIIMAJIOB METANTNYECKUX
KOPPO3HOHHBIX MPOLIECCOB AJEKTPOIOB OT BETUYMHBI KOPPO3HOHHOTO TOKA.
8 Karoanast nporekTopHas 3amura
Knaccnduxars MCTO0B ONEeKTpOXUMHYECKas 3alluTa C HCIOJIB30BAHUEM KaTOIHOM
9 | 3amMTHI KOHCTPYKIHA OT
CTaHLIUU
KOppo3uu
10 AHO/IHas NEKTPOXUMHUYECKas 3aIIuTa
11 | Koppo3suoHnHocToiikue u Koppo3noHHOCTOWKOE JTeTHPOBaHNUE METAIIIIOB.
XKapOCTOMKHE .
12 Knaccudukanus Koppo3nOHHO-YCTOHUNBBIX CIIJIABOB.
KOHCTPYKIIMOHHBIE
13 | maTepuaisl Koppo3noHHasi cTOMKOCTh MEHBIX M aJJFOMUHHUEBBIX CIIABOB.




6. CamocrosiTesibHasi padoTa CTyI€HTOB 10 AUCHUIIUHE

Tabauna 7
Ne .
w/n TeMbl caMOCTOATEIBLHOI MOATOTOBKH
1 | Buasl KOppO3UOHHBIX MPOLIECCOB. XUMHUUECKasi U 3JICKTPOXUMHUYECKast KOPPO3H.
2 | Ilpupona xoppo3uu u (JOpMBI €€ MPOSIBICHUSI.
3 | OcHOBHBIE BHJIBI KOPPO3HH METAIUIOB KOTJIOB M MEPOIPHUSATHS 110 €€ NPEAOTBPALICHHUIO.
4 | Koppo3ust 000py10BaHHMsI TETIOCETEN.
5 | XumuuecKasl 4 3IeKTPOXUMHUYECKasi KOPpO3usl.
6 | Buasl KOppO3HOHHBIX MOBPEKICHHUM Pa3IMYHbIX CTaJIel U CIJIaBOB.
7 | Koppo3uoHHbIE rajlbBaHUUECKHUE JIEMEHTBI U JIEKTPOJIHbIE PEaKIUU.
8 | MexaHu3m pacTBOpEHHs] METAJLIOB.
9 OCHOBBI KOPPO3UOHHBIX IMTPOIIECCOB Ha 000PYIOBaHUM paliOHHBIX TeruIoBbIX ctaHuii (PTC) n
KBapTaJIbHbIX KOTEJIbHBIX.
10 CKOpOCTb IBUKEHHSI arPECCUBHOM CpeIbl.
Binsinue KOHCTPYKTHUBHBIX OCOOCHHOCTEH anmnapaToB Ha KOPPO3MOHHBIN MpoIiecc.
11 | MerasinyecKkue M HEeMETANIMYECKUE 3AIIUTHBIC TOKPBITHUS.
12 | Knaccudukarys 3aMThl MOA3EMHBIX COOPYKCHHH.
13 | DnexTpoapeHaxnas 3amuTa. [IporekTopHas 3ammura.
14 | Koppo3HMOHHOCTOMKHE U )KaPOCTOUKNE KOHCTPYKIIMOHHBIE MAaTEPUAIBL.
15 | Metospl HaHECEHHUS JIAKOKPACOYHBIX MOKPBITHH. OKcHaHbIEe U GochaTHBIC 3aIUTHBIC IICHKH.
16 | DneKkTpoJuTHYECKHE MOKPHITUSL METAUIaMH. DIEKTPOIUTHUECKOE [IMHKOBAHHUE.
Tadoauna 8
Pedepartnr:
Ne N
u/n Tembl caMOCTOATEIBLHON NOATOTOBKH
1 BnusiHue BHYTpeHHUX U BHEITHUX (JaKTOPOB Ha BO3HHUKHOBEHHUE M CKOPOCTh MPOTEKaHUs
KOPpO3HH.
2 | Ilpupona xoppo3uu u (hOPMBI €€ MPOSIBICHUSI.
3 | OcHOBHBIE BHJIbI KOPPO3HH METAJUIOB KOTJIOB M MEPOIPUSTHS 110 €€ NPEAOTBPALICHHUIO.
4 Koppo3us Tpy0 napomneperpeBareneii, mapoBbIX TypOUH, KOHJIEHCATOPOB U CIIOCOOBI €€
IPEIYyIPEXKIACHHUS.
5 | Koppo3us 060pynoBaHust TEIJIOCETEN.
6 | Kinaccuduxkanus nporeccoB KOPpO3HH.
7 | XumuuecKasl 1 3IeKTPOXUMHUYECKas KOPpO3usi.
8 | Ilytu noBwImeHus Haie)KHOCTH BXP.
9 | Busbl KOppO3HOHHBIX MOBPEXKICHUI PA3IMYHbIX CTaJeH U CIIJIABOB.
10 Bo3HUKHOBEHUE AJIEKTPOIHOTO MOTEHIMala. PaBHOBECHBIE U HEPABHOBECHBIE 3JIEKTPOIHBIE
NOTEHLUAJIBI.
11 | Koppo3uoHHBIE raJIbBAHUYECKUE DJIEMEHTHI U 3JIEKTPOIHBIE PEAKITHH.
12 | MexaHHu3M pacTBOPEHUSI METAJIJIOB.
13 OCHOBBI KOPPO3UOHHBIX MTPOLIECCOB Ha 000pyAOBaHNUU paioHHBIX TeroBbIX cTaHiuil (PTC) n
KBapTAJIbHBIX KOTEJIbHbIX.
14 | AHoaHBIN IpoLecC IIEKTPOXUMHUECKON KOPPO3HH U TACCUBHOCTh METAJIJIOB.
15 | BiusiHMe KMCIOTHOCTH cpenibl. BinsiHue cocTaBa M KOHIIEHTPAIIMH HEUTPaAJIbHBIX PACTBOPOB.
16 CKOpOCTb JBUKEHMSI arPECCUBHOM CPEBI.
BrusiHre KOHCTPYKTUBHBIX OCOOEHHOCTEH anmapaToB Ha KOPPO3SHOHHBIN MTPOIIECC.
17 CKOpOCTh JBUKEHMSI arPECCUBHOM CpPEbI.
BrsiHre KOHCTPYKTHBHBIX OCOOEHHOCTEH anmapaToB Ha KOPPO3HOHHBIN MTPOIIECC.




XuMudeckas 3aliTa TeIUIOPHEPreTHUECKOTO 000pyIOBaHUS. Y CIIOBHS MPUMEHEHHUSI.

18
XUMHUYECKUE MATEPUAIIBI.

19 | Meraminyeckue M HEeMETAJUIMYECKHE 3aIIUTHBIC TOKPBITHUSL.

20 | Kimaccudukanms 3anuThl MOA3EMHBIX COOPYKEHUH.

21 | DnekTpoapeHaxHas 3aumTa. IIlpoTekTopHas 3amuTa.

22 | Metozpl HaHECEHHUsI JAKOKPACOYHBIX MOKPHITUN. OKcuanble U GochaTHbIe 3alIUTHBIC MIICHKH.

23 | Koppo3uOHHOCTOMKHE U 3KapOCTOMKNE KOHCTPYKIIMOHHbBIE MaTepHAIIbI.

24 XapakTepucTUKa KOPPO3UOHHON CTOMKOCTH METAJLIIOB.
Koppo3nOHHOCTONKOE JIESTUPOBaHUE METAJUIOB.

25

CTaJIn.

26 | Knaccudukanus MeTaJuIM4eCKUX MOKPHITHH. | 'aibBaHUUeCKHE TTOKPBITHSL.

27 :‘)J'IeKTpOJ'II/ITI/ILIeCKI/Ie IIOKPBITUA METAJIJIAMH.
3JI€KTpOJII/ITI/I‘-I€CKOC INMHKOBAHHC.

DNEKTPOIUTHUECKOE XPOMUPOBAHHUE.
DJIEKTPOITUTHYECKUE TTOKPBITUS CIJIABAMH.

28

29 | luddy3nonHble, ropsiure, METaJUIM3AI[MOHHbIEC U TUIAKUPOBAHHBIE MTOKPHITHSI.

6.3. YueOHO-MeTOAM4YeCcKOe U HH(POPMALITUOHHOE 00ecliedYeHre CaAMOCTOATEIbLHOM

padoThI
Jlureparypa:
1 Koppo3us u 3ammra MeTanIHaecKuX KOHCTPYKITUI 1 000pynoBaHus : yaeOHoe ocodue / M.U.

Kapckwii [1 ap.].. — MuHck : Bermiimas mkomna, 2012. — 303 ¢. — ISBN 978-985-06-2029-3. —
Tekcr : anexkrponnsiii / IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/20220.html—
Pexxum nocryna: s aropusup. Ilonp3oBaTeneit

2 [TyctoB F0.A. Koppo3us u 3amuTa MeTaiioB : yaeoHoe mocooue / [TycrtoB FO.A.. — Mocksa :
Wznatensckuii Jlom MUCuC, 2020. — 216 ¢. — ISBN 978-5-907226-88-3. — TekcT : 37€KTpOHHBI# //
IPR SMART : [catiT]. — URL: https://www.iprbookshop.ru/106883.html (1ata obparieHus:
24.07.2022). — Pexxum noctyna: uis astopusup. [lonp3oBaTeneii

3 Kopposus u 3amura MatepranoB [DneKTpoHHBIN pecype]: yueoHoe nocodue 1 CI1O/ — DnektpoH.
TekcToBble ganHble.— Capatos: [Ipodobpazosanue, 2021.— 171 c.— Pexum gocryna:
http://www.iprbookshop.ru/106829.html.— 55C «IPRbooks»

4 Kopposus u 3amura MatepranoB [DneKTpoHHBIN pecype]: yueoHoe nocodue mis CI1O/ — DnektpoH.
TekcToBble fanHble.— CapatoB: [Ipodobpazosanue, 2021.— 171 c.— Pexum gocryna:
http://www.iprbookshop.ru/106829.html.— 55C «IPRbooks»

5 Kam H.I'. 3amura o6opymoBanus HedTerazonepepadboTKH OT KOPpo3uu [ DIEeKTpOHHBIN pecypc]:

yueoHoe ocodue st CI1O/ Kary H.I.— DnektpoH. TekctoBbie 1anHbie.— Capartos:
ITpohodpazoranue, 2021.— 102 c.— Pesxkum noctyna: http://www.iprbookshop.ru/106821.html.—
9BC «IPRbooks»

7. OueHo4YHbIE CpeacTBa

7.1. Bonpocbl Kk mepBoii pyOexxHol arTrecTanuM__1no aucuuinianHe «MeToabl 3amMThI

METAJLJIOB OT KOPPO3HN»

1
2.
3.
4

oo

o ~

OCHOBBI TEOPUM KOPPO3UN METAIIIIOB.

Buasl KOppO3MOHHBIX MPOLECCOB.

[Tpupona koppo3uu U GOPMBI €€ IPOSIBICHUS

Bimsane BHYTPCHHUX W BHCHIHUX (1)aKTOp0B Ha BOBHMKHOBCHHE U CKOPOCTH MMPOTCKAHUS
KOPPO3HH.

OcHOBHBIE BUIbI KOPPO3UH METAIOB KOTJIOB M MEPOIIPUATHSA 110 €€ MPEAOTBPAILEHUIO.

Koppo3us Tpy0d mnapomeperpeBareneii, MapoBbIX TypOWH, KOHJIEHCATOPOB U CIOCOOBI ee

PeIyIPEKACHUS.
Koppo3sust 06opyoBaHus TEMIOCETEH.

Buokoppo3ust Tpy0onpoBoI0B ropsYero BOIOCHA0KEHUS.
[Tytu noBeiienust HagexxHoctu BXP.

Krnaccudukanust KOppo3nOHHO-YCTONYHBBIX CITIAaBOB. BRICOKOIErHpOBaHHBIC HEPIKABEIOIIUE




10. Knaccudukanust mpoueccoB KOPPO3HH.

11. Xumuyeckas 1 3JeKTPOXUMHYECKasT KOPPO3HsL.

12. O6pa3oBaHue 3aIUTHBIX OKCUIHBIX TJICHOK KaK pelIaroIinii (pakTop MacCUBallly METaJJIOB.

13. Buabl KOppO3MOHHBIX TTOBPEXKICHUN Pa3IMUHBIX CTAJICH U CIJIaBOB.

14. Onpenenenue CKOPOCTU KOPPO3UH.

15. Bo3HUKHOBEHHE 3JIEKTPOAHOIO MOTEHIIMANA.

16. PaBHOBECHBIC 1 HEPABHOBECHBIE AIEKTPOIHBIE TOTCHIIUAIIBI.

17. Ctpoenue JBOIHOIO ANEKTPUYECKOTO CIIOS.

18. IToTenuuan HyneBoro 3apsana. Koppo3rnoHHbie ralbBAHUYECKUE 3JIEMEHTHI U AJIEKTPOIHBIC
peaKIuu.

19. luarpamma COCTOSIHUSI CUCTEMBI METAJLIT — BOJIA.

20. MexaHu3M pacTBOPEHHUS METAJIIOB.

21. XapakTepuCcTHKa OCHOBHBIX METO/I0B 3aLIUTHI METAJIJIa P IKCIUTyaTallMi U IPOCTOSX
000pyI0BaHUSs, BBIOOD THIIA BOJAHO-XMMHYECKOTO PEKHUMA.

22. OCHOBBI KOPPO3HOHHBIX MPOIECCOB HA 00OPYIOBAHUU TEILIOBBIX CTAHLIUH.

23. OCHOBBI KOPPO3HOHHBIX MPOIECCOB HA 000PYIOBAHUU pallOHHBIX TerIOBbIX cTaHuil (PTC) u
KBapTaIbHBIX KOTEIbHBIX.

24. TlpyuuHBI ¥ BUABl KOPPO3UOHHOTO MOBPEXKICHHS METAJUIA TTAPOTEHEPATOPOB.

25. Tlonspu3anioHHbIe KPUBbIE KOPPO3ZHMOHHBIX MPOIIECCOB.

26. AHOJTHBIN TIPOLIECC IEKTPOXUMHUECKONW KOPPO3HUHU M MACCHBHOCTH METAJLIOB.

27. BnusiHre KHUCIOTHOCTH cpe/ibl. BiusiHie cocTaBa U KOHIEHTPALMU HEUTPAIbHBIX PACTBOPOB.

28. AKTUBATOPBI 1 HHTHOUTOPHI KOPPO3HH.

29. CKOpOCTh JBMKEHUSI arPECCUBHON CPEeJIbI.

30. BiusiHre KOHCTPYKTUBHBIX OCOOCHHOCTEH armapaToB Ha KOPPO3UOHHEIH MpoIiecc.

31. Koppo3uoHHOE pacTpeCcKUBaHHUE METAIIIOB.

32. Koppo3noHHast ycTajaoCTh METaJIIOB.

33. Koppo3us MeTaioB pu TPCHUH.

34. Koppo3usi METayuIOB P KABUTAIIMOHHOM BO3JICHCTBHH.

35. ATmocdepHas Koppo3usl.

36. [TomzeMHuast Koppo3usi.

37. Koppo3ust MeTayioB Oy /1al0IMM TOKOM.

38. Mopckas Koppo3usi.

39. buoxumuyueckas KOppo3usi.

O0Opasen Oniiera Kk nepBoil py0e:xkHON aTTeCTALMHU

T'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
HHCTUTYT DHEPI'ETHKHU
KADE/IPA "TEIVIOTEXHUKA U IT'H/[PABJIMKA"

Bujaer Nel

| ammecmauus

HucuumnmnHa: «MeTopl 3alUThl METAJTIOB OT KOPPO3UK

1. | Xumudeckasi U SJIEKTPOXUMUYECKAs] KOPPO3HUS.

2. | PaBHOBecHBIE 1 HCPABHOBCCHLBIC SJICKTPOAHBIC ITIOTCHIIUAJIBI.

3. | OCHOBBI KOPPO3HOHHBIX POIIECCOB HA 00OPYA0BaHUM pailoHHBIX TeruoBbIX cTaHuui (PTC)
U KBAPTAJIbHBIX KOTEJIbHBIX.

3aB. kadeapoit «T u I'» P.A-B. Typnyes « » 20 T
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7.2 Bonpochl KO BTOpOii py0e:xkHOIH aTTecTaluu

Me:XKpHuCcTaJUIUTHAsE KOPPO3Usl.

Toueuynast (MUTTUHTOBAS) KOPPO3HSL.

KonTakTtHas koppo3us.

[IleneBas koppo3usi.

XuMunueckas Koppo3usi.

l"azoBas koppo3usi.

Bnusinue pa3nuyHbix GakTOpOB HA Fa30BYI0 KOPPO3HUIO.

XuMHUUecKas 3alIuTa TeIUIOHEPTeTHIECKOro 000py10BaHuA. Y CJIOBUS IPUMEHEHUSI.
XHUMHYECKUE MaTEPUATIBI.

Knaccudukanus MeTo10B 3aUTHl KOHCTPYKIUI OT KOppo3un. MeTainyeckue 1
HEMETAJUIMYECKUE 3aIUTHBIE OKPBITHUSA.

Koppo3unonHocToiikue MaTepuabl.

O6paboTka KOPPOIUOHHOU CPEJIBI.

DNEeKTPOXUMHUYECKas 3alUTA.

Krnaccudukanus 3auThl MOI36MHBIX COOPY>KEHUH.

DNeKTpoApEeHaKHAS 3allIHTAa.

[IpoTekTopHas 3aunuTa.

Karonnast 1 aHo/1HAs 3al[UTa BHEITHUM TOKOM.

Mertoabl HaHECEHHUS TAKOKPACOYHBIX TOKPBITUM.

Oxcunnabie U GpocdaTHbIC 3aIUTHBIC TICHKH.

OxcunupoBanue cranu. DocdaTrupoBaHUe CTATH.

OxcuaupoBaHue aJlFOMUHUSI U €r0 CIUIaBOB.

OMalieBble TOKPBITHS.

[ToxpbITHS CMOJIaMU, [TOJIMMEPAMH U PE3UHOM.

Koppo3uonHocroiikue U %apoCcTONKHEe KOHCTPYKIIMOHHBIE MaTEpHAJIbI.
Koppo3noHHOCTOMKHE U %KAaPOCTONKHE KOHCTPYKIIMOHHBIE MAaTEPHUAJIBI.
XapakTepucTuka KOppO3UOHHON CTOMKOCTH METAJLJIOB.
Koppo3noHHOCTONKOE JTETHPOBAHNE METAJLIOB.

XKapocroiikoe nernpoanue meranios. Kinaccupukarus KOppo3MOHHO-YCTOWYMBBIX CILIaBOB.
HuzkonernpoBanusle ctanu. BeicokonerupoBanHble HEPKABEIOLIUE CTAIH.
Bricokoxpomuctsie ctann. Koppo3snoHHas CTOMKOCTb MEAHBIX U ATFOMUHHUEBBIX CILIABOB.
Knaccudukanus MeTananyeckux NOKPhITHIA.

I'anpBaHNYECKUE OKPBITHS.

[ToaroroBka MoBepXHOCTHU METaJIa epe] HAHECEHUEM MOKPBITHS.
ONEKTPOIUTHYECKNE TIOKPBITHS METAIIaMHU.

DNEKTPOIUTUYECKOE IINHKOBAHHUE.

DNEKTPOIUTHUECKOE KaIMUPOBAHHUE.

DNEKTPOIUTUYECKOE HUKEIMPOBAHHUE.

ONEKTPOIUTHYECKOE XPOMUPOBAHNUE.

DNEKTPOIUTUYECKUE TIOKPBITHS CIIJIaBaMHU.

Juddy3nonnsie, ropsure, MeTaNIM3aUOHHBIE U IJIAKUPOBAHHbIE MTOKPBITHS.
Jdpdy3uoHHbIE TOKPHITHS METaJJIaMHU.

MeTtannmn3alnnoHHbIE TOKPBITHS.

[InakupoBanue.



Oo0pa3en OusteTa KO BTOPOii py0e:kHOM aTTecTaluu

I'PO3HEHCKUI T'OCYIAPCTBEHHBIN HEDGTSIHOW TEXHUYECKWUI YHUBEPCUTET
UHCTUTYT DHEPT'ETHUKH
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/IPABJIMKA"

Bujaer Nel

Il ammecmauusn

,HI/ICI_[I/IHJ'II/IHaZ ((MGTOI[BI 3aI0UTHEI METAJLJIOB OT KOPPO3HUKN»

1. | Toueunas (muTTHHrOBAas) KOoppo3us. KonraktHas kopposus. ['azoBast koppo3sus.
Bnusiaue pa3nuuHbix (GaKkTOpPOB Ha ra30BYI0 KOPPO3UIO.

2. | XuMuYecKas 3aliTa TeIUIOPHEPreTUUECKOro 000py10BaHus. Y CIIOBUS IPUMEHEHHUSI.
XUMHUYECKUE MATEPUAIIBI.

3. | Kapocroiikoe nerupoanue MetaiioB. Kiaccudukanus KOppo3nOHHO-YCTONYUBBIX
criaBoB. ['anpBannueckue nokpeITUs. [1oAroToBKa MOBEPXHOCTH METAJLIa TIEPET
HAHECEHHEM MOKPBITUS. DNEKTPOJIUTHIECKOE IIMHKOBAHUE.

3aB. kadenpoii «T u I'» P.A-B. Typnyes « » 20 I.

7.3. Bonpocsl k 3aueTy no aucuuniaute «MeToabl 3alIUTHI METAJJIOB OT KOPPO3UID)

1. BiusHue BHYTpEHHUX U BHEIIHUX ()AaKTOPOB HA BOBHUKHOBEHHE U CKOPOCTb IMPOTEKAHUS
KOppO3HH.
2. OcCHOBHBIE BB KOPPO3UH METAIJIOB KOTJIOB U MEPOTIPUATHS O €€ MPEI0TBPAIIECHHIO.

w

Kopposus tpy6 naponeperpesaresnei, mapoBbIX TypOHH, KOHIEHCATOPOB U CIIOCOOBI €€
peaypeKACHUS.

Broxoppo3ust TpyOOnpoOBOIOB rOpsSYETO BOIOCHAOKEHUS.

Knaccugukanus npoueccoB KOppo3HH.

Buabl KOppO3MOHHBIX MOBPEXKACHUHN PA3IMUYHBIX CTAJIEH U CIIJIaBOB.

PaBHOBeCHBIC U HEPABHOBECHBIE AJIEKTPO/IHBIE TTOTCHITHAIIBI.

Koppo3uonnsie raibBaHUYECKHE FIEMEHTHI U 3EKTPOIHBIE PEAKIUU.

0. XapakTeprucTHKa OCHOBHBIX METOJIOB 3aIIATHI METAJIa TIPH IKCILIYaTaI[uU | IIPOCTOSIX
000pyI0BaHUs1, BEIOOP THIA BOJHO-XUMHUECKOTO pPexKUMa.

11. OcHOBBI KOPPO3MOHHBIX MIPOIIECCOB HA 000PYIOBAHUH TETUIOBBIX CTAHIIUM.

ROo~NoOA

OO6pazoBaHue 3alIUTHBIX OKCUIHBIX IJIEHOK KaK Pelarounil pakTop naccuBaliMi METaIOB.

12. OcHOBBI KOPPO3HOHHBIX MTPOIIECCOB Ha 00OPYI0BaHUU pailoHHBIX Teru1oBbIX cTaHuuil (PTC) u

KBapTAJIbHBIX KOTEJIbHBIX.
13. ITpuynHbI ¥ BUABI KOPPO3HMOHHOTO MOBPEKIACHUS MeTalla IaporeHepaTopoB.
14. AHoaHBIN MpoIIecC AMEKTPOXUMUYECKON KOPPO3UU U TTACCUBHOCTH METAJLIOB.

15. BiusiHue KUCIOTHOCTH CpCabl. BausHue coctaBa u KOHOCHTpAalU HeﬁTpaHLHLIX pacTBOPOB.

16. AKTUBATOPHI H HHTUOUTOPHI KOPPO3HH.

17. CkopoCTb IBMKEHUS arpecCUBHOMN CpPEJIbI.

18. BimsiHre KOHCTPYKTUBHBIX OCOOCHHOCTEH armapaToB Ha KOPPO3UOHHBIH MpoIiecc.

19. Koppo3uoHHOE pacTpecKHMBaHUE METAJIOB.

20. Koppo3wust MeTaiioB Ipy KaBUTAIIMOHHOM BO3JICHCTBUH.

21. Koppo3ust MeTayiioB Oy IaI0IMM TOKOM.

22. MexkpucTaumTHast Kopposusi. TodeuHast (IUTTHHTOBAsT) KOPPO3HSL.

23. KonTakTHas kopposus. [lleneBast koppo3usi. Xumuueckasi Koppo3usi.

24. T"azoBas koppo3us. BausHue pa3audyabix (aKTOPOB HAa Ta30BYI0 KOPPO3HUIO.

25. Xumuueckas 3aluTa TeII03HEepreTHUeCKoro 000py10BaHus. Y CJIOBUS IPUMEHEHUSI.
XUMHUYECKUE MAaTEPUATIBI.



26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
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Krnaccudukanus METo10B 3aIIUTH KOHCTPYKITHI OT KOPPO3HH.

MeTannnueckue 1 HeMeTaAIMYeCKHEe 3alluTHbIe TOKPHITHS. Koppo3noHHOCTOMKHE MaTepHaibl.
O06paboTka KOPPO3UOHHOHN CpeIbl. DIEKTPOXUMHIUECKAs 3aIUTA.

Kaccudukanms 3anuThl TOA3EMHBIX COOPYKEHUN. DIEKTPOAPCHAKHAS 3aIIUTA.
HpOTeKTOpHaH 3aiura. KaTOI[HaSI 1 aHOJHAad 3aluTa BHCIIHUM TOKOM.

MeTo b1 HaHECEHUS JIAKOKPACOYHBIX MOKPBITHA. OKcuHbIe U ochaTHbIC 3aIUTHBIC IIICHKH.
KopposuonHocroiikue u xapocToiikie KOHCTPYKIIMOHHbBIE MaTepHUAaIbI.

XapakTeprucTuKka KOPPO3UNOHHON CTOMKOCTH METaJLIOB.

Koppo3noHHOCTOIKOE JTeTHPOBaHNE METAIIIIOB.

Krnaccudukanus KOppo3nOHHO-YCTONYNBBIX CILIABOB.

KopposuonHasi cToiMKOCTb aTFOMUHHEBBIX CILIABOB.

Knaccugukanus MeTasimuecKux NOKPHITUH.

lNanpBaHnYeCcKUE MOKPHITUS. DIECKTPOIUTHUECKHUE TOKPHITHS METAJUIAMHU.
DNEKTPOIUTUYECKOE LIMHKOBAHUE. DIEKTPOIUTUYECKOE KaIMUPOBAHHUE.

DNEKTPOIUTUYECKOE HUKEIIMPOBAHUE. DIEKTPOIUTHUECKOE XPOMUPOBAHHUE.
DNeKTpOoIUTHYECKHE OKPHITUs ciutaBamu. Juddy3nonnsie, ropsune, MeTasIM3a[HOHHBIE 1
TJIAKUPOBAHHBIE MTOKPBITHUSI.

. Anddy3nonnsie nokpeITHS MeTaIaMu. MeTa3aoHHble TOKpbITH. [I1akupoBanue.

O0pazen OuJera K 3a4eTy o AucHuILUInHe «MeToAbI 3alIMTHI METAJLIIOB OT KOPPO3HU»

I'POSHEHCKUM I'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKWI VHUBEPCUTET
HMHCTHUTYT DHEPTETUKH
KA®EJIPA "TEIIVIOTEXHHUKA U THAPABJIUKA"

Buaer Nel

3auem

HucuunnmnHa: «MeToapl 3alUThl METAJITIOB OT KOPPO3UM)

1.

BnusiHue BHYTpeHHUX U BHEITHUX ()aKTOPOB HA BOZHUKHOBEHHUE U CKOPOCTh MPOTEKAHUS
Koppo3uu. OOpa3zoBaHUE 3aIIUTHBIX OKCHIHBIX IVIEHOK KaK petaroui paktop
NIACCHUBAILIMU METAJIJIOB.

Buzbl KOppO3HOHHBIX MOBPEXKIEHUH pPa3IMYHbIX CTalel U cruiaBoB. Koppo3us meramios
IIpU KaBUTAIIMOHHOM Bo3JieicTBUU. Koppo3us MeTanioB OIy>KIaroIMM TOKOM.
MesxkpuctamuTHast Kopposust. TodeuHast (IMTTUHTOBAas) KOPPO3HSL.

Krnaccudukanys 3aiuThl HOI3EMHBIX COOPYKEHUIN. DIIEKTPOApEHAKHAS 3allUTa.
Mertannnueckue 1 HEMETAIUIMYECKHE 3alUTHBIE IOKPBITHS. Koppo3noHHOCTONKME

MaTepHUabl.

3aB. kadenpoit «T u I'» P.A-B. Typnyes « » 20 T.

N

7.3 Texkyuuii KOHTPOJIb
BOl'lpOCbl K IPAKTUYCCKHUM 3aHATUAM

UYro Takoe koppo3us MeTaioB? KakoBbl NpUYNHBI BO3HUKHOBEHUS KOPPO3HH?

[To xakuM mpU3HAKaM KJIacCUPHUIMPYETCS] KOPPO3US METAIIOB?

Kakune Metoas! (CriocoOBI) 3aMTHl OT KOPPO3UH BhI 3HaeTe? UTO TaKkoe dIIEKTPOXUMUYIECKas
KOppO3HUsl METAJJIOB?

JlaiiTe onpeneneHne KOHTAaKTHON Koppo3uu. Kakue KoIn4ecTBEeHHbIE OKa3aTeIn KOPPO3UH BbI
3Haere?
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B ueM 3aki04aeTcs CyTh 3JIEKTPOXUMUYECKUX METOI0B KOPPO3UOHHBIX UCCIIEIOBAHUM, KaK
MOKHO MHTEPIIPETUPOBATH MTOJIy4aeMbIE€ PE3YJIbTAThI?

ITokaxkure, Kak Ha OCHOBE IPOBEACHHBIX U3MEPEHUM ONPENCIIUTD ITapaMeTPhl pexKuMa
MPOTEKTOPHOM 3aIUTHI.

ITokaxkure, Kak Ha OCHOBE IIPOBEAEHHBIX U3MEPEHUH ONPENEIIUTD YIAEIbHOE COIIPOTUBIICHHUE
JNEKTPOJINTA.

[IponeMoHCTpUpPYHTE, KAK HA OCHOBE IIPOBEACHHBIX U3MEPEHUI IIOCTPOUTD MOJISAPU3ALUOHHYIO
JMarpaMMy TEXHUYECKOT0 0OBEKTa C 3aJaHHBIMH F€OMETPHUECKUMHU ITapaMeTpaMu.
IIpencraBpTe M NPOKOMMEHTUPYWUTE IPUHLIUIIUAIBHYIO CXEMY IIPOTEKTOPHOM 3aIlUTHI
TEXHUYECKOTO 00BbeKTa (IT0I3eMHOM METAJUIOKOHCTPYKITUH, CTATbHONH €MKOCTH IS BOJIBI,
KOpIlyca CyJJHa, HOPTOBOM MPUYAILHONW CTEHKH, IIIJTFO30BBIX KOHCTPYKIMH U T.I1.).
[Ipoananu3upyiTe KOHCTPYKLIHUU IPOTEKTOPHBIX Y3JIOB, YKAKUTE HA3HAYEHUE DIIEMEHTOB
KOHCTPYKIMH, 000CHYITE BEIOOp MaTepHuasoB il HPOTEKTOPOB.

[Ipoananu3upyite KOHCTPYKLIHHU y3JI0B JIEKTPOJOB CPAaBHEHUS, YKAKUTE

Ha3HA4YEHUE IEMEHTOB KOHCTPYKLUH, 000CHYITE BEIOOp MaTepUasoB AJs UX JeTalleH.
[TokaxkuTe, KaKk BIUSET BEIOOP MOJIOXKEHUS 3JICKTPOJIa CPABHEHHUS B MEKAIIEKTPOIHOM
IIPOCTPAHCTBE Ha PEKUM pabOThl CUCTEMBI IPOTEKTOPHOM 3aIUTHI.

[IponeMoHcTpupyiiTe, Kak onpeaenuth Ha [1/[-nopTpere TOK B Lenu nNpoTEKTOpa MpH 3aJaHHOM
3HAYEHUH 3aIIUTHOTO MOTEHIUAIIA.

IToxaxxure Ha [1/[-nopTpeTe, Kak BIMSET COIPOTUBIICHUE JIEKTPOJIMTA HA TOK, TEHEPUPYEMBIN
IIPOTEKTOPOM B CUCTEMY 3aLIUTHI.

[Toxaxute Ha yepTeKax NPOTEKTOPHOTO Y3J1a U y3J1a JIEKTPOJa CPABHEHUS JETAIA, KOTOPbIE
o0ecneynBaroT H30JIMPOBAHHBIN BBOJ] 3TUX JIEMEHTOB CUCTEMbI IIPOTEKTOPHON 3aIUThI BHYTPb
KOpIIyca 3al1IaeMoro 00beKTa.

ITokaxwuTe, Kak Ha OCHOBE ITPOBEJCHHBIX U3MEPEHUN ONPEACIUTD IapaMETPhI peXUMa KaTOIHOU
3aILMTBHI.

ITokaxwure, Kak Ha OCHOBE ITPOBEAEHHBIX U3MEPEHUN ONPEACIUTD YIEIbHOE COIPOTUBIICHHUE
JJIEKTPOJINTA.

IIponemoHcTpUpyiiTE, KAK HA OCHOBE ITPOBEIECHHBIX U3MEPEHNU IOCTPOUTD MOJIIPU3ALUOHHYIO
IuarpamMmy TEXHUYECKOTo 0ObEKTa C 3a/laHHbIMH F€OMETPUUECKUMHU [TapaMeTpaMHu.
IIpencraBbTe U IPOKOMMEHTUPYUTE MPUHIUITUATIBHYIO CXEMY KaTOJIHOM 3aILUTHI TEXHUYECKOTO
o0beKTa (MOA3EMHOM METAINTIOKOHCTPYKIIUH, CTAIbHON €MKOCTH U1l BOJbI, IOJI3EMHOTO
TpyOOIpoBO/Ia, MApPONPOBOAA U T.II.).

[Ipoananu3upyiiTe KOHCTPYKIMHU Y3JIOB AHOIHBIX 3a3€MIIMTENICH, YKAXKUTE HA3HAUCHUE
3JIEMEHTOB KOHCTPYKLHUi1, 000CHY#TE BEIOOp MaTepUaoB sl HUX.

[Ipoananm3upyiTe KOHCTPYKIHHN y3JI0B JIEKTPOJOB CPABHEHMS, YKO)KUTE HA3HAUYECHUE DJIIEMEHTOB
KOHCTPYKIMH, 000CHYITE BEIOOp MaTepHaioB AJIs UX JeTallel.

[TokaxwuTe, Kak BIHSET BEIOOP MOJIOKEHUS AIEKTPOAA CPABHEHHS B MEKAIEKTPOIHOM
IIPOCTPAHCTBE Ha PEKUM pabOThI CUCTEMbI KaTOAHOM 3alUTHI.

[TIponeMoHcTpupyiiTe, Kak onpenenuts Ha [1J[-mopTpere TOK B Lenu KaTOAHOM 3aIUThI TPU
3alaHHOM 3HA4YE€HUHM 3aLIUTHOIO MOTEHIIMAJIA.

[Tokaxxure Ha [1/[-mopTpeTe, Kak BIHSET COMPOTUBIICHHUE SJIEKTPOJIMTA HA TOK, TEHEPUPYEMBII
HCTOYHHUKOM B CUCTEMY 3alllUThI, IPH BHIOPAHHOM HAIPSDKEHUM HA €T0 BBIXOTHBIX KIIEMMaXx.
[Tokaxxute Ha yepTekax y3ia aHOJHOTO 3a3EMIIMTENIS U y3J1a JJIEKTPOJa CPABHEHUS JETAIH,
KOTOpbIE 00€CIEUNBAIOT H30JMPOBAHHBIN BBO/I ATUX 3JIEMEHTOB CUCTEMbI KAaTOIHOM 3alUThI
BHYTPb KOpITyca 3alI1IaeMOro 00beKTa.

ITokaxkure, Kak Ha OCHOBE IPOBEICHHBIX U3MEPEHUM ONPEACIIUT ITapaMeTPhl peXKUMa aHOIHON
3aINTBHI.

ITokaxkure, Kak Ha OCHOBE IIPOBEACHHBIX U3MEPEHUH ONPENEIIUTD YIAEIbHOE COIIPOTUBIICHHUE
JIEKTPOJINTA.

[IponeMoHCTpUpPYHTE, KAK HA OCHOBE IIPOBEACHHBIX U3MEPEHUM IIOCTPOUTD MOJISAPU3ALUOHHYIO
IuarpamMmy TEXHUYECKOT0 00bEKTa C 3a/JaHHbIMU T€OMETPUUECKUMHU TapaMeTpaMH.
IIpencraBpTe U IPOKOMMEHTUPYUTE MPUHIUITNATIBHYIO CXEMY aHOJHOM 3alIUThl TEXHUYECKOIO
0o0BeKTa (XpaHUIUIIIA aMMUAYHON BOJIbI, aBTOMOOMILHON MIIH KEJIE€3HOJOPOKHOM LIMCTEPHBI IS
IIEPEBO3KM aMMHUA4YHOMN BOJIBI U T.I1.).

IIpoananu3upyiTe KOHCTPYKIIMM KaTOOHBIX Y3JI0B, YKQKUTE HA3HAUYCHUE DIIEMEHTOB
KOHCTPYKIMH, 000CHYHTE BEIOOp MaTepHuasoB IJisl AeTaleH.



32.

33.

34.

35.

36.

[Ipoananu3upyiTe KOHCTPYKIMH Y3JI0B 3JIEKTPOJOB CPAaBHEHUS, YKAKUTE HA3HAUEHUE DIIEMEHTOB
KOHCTPYKIIUN, 000CHYHTE BRIOOP MAaTepUAIOB /IS JETAICH.

[TokaxxuTe, Kak BIUSET BEIOOP MOJIOKEHUS SJICKTPO/Ia CPAaBHEHUS B MEXIIEKTPOTHOM
MIPOCTPAHCTBE HA PEKUM PaOOThI CUCTEMBI 3aILIUTHI.

[IponeMoHcTpupyiiTe, Kak onpenenutsb Ha [1/[-nopTtpere HanpsKEHNE HA KIEMMAaX HCTOYHHKA
TOKA [P 33JITaHHOM 3HAYEHUH 3alUTHOIO TOTEHIMAIA.

ITokaxxure Ha I1/[-niopTpeTe, Kak BIMSIET COIPOTUBIICHUE DJIEKTPOJIMTA HA HANIPSYKEHUE HA
KJIEMMaX MCTOYHMKA MOJIIPU3YIOLIETO TOKA.

ITokaxute Ha YepTeKax KaTOAHOIO y3JIa U y3J1a 3JIEKTPOAAa CPAaBHEHUS ACTANIA, KOTOPbIE
00ecTeYnBalOT N30JIMPOBAHHBIN BBOJ 3TUX JIEMEHTOB CHCTEMbl aHOAHO 3aIIUTH BHYTPb
KOpITyca 3alIMIaeMOT0 00bEKTa.



7.4. Onucanue moka3aTeyieil U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIMI Ha pa3lMYHBIX 3Tanax uxX (GOpMUPOBAHUS, ONMKUCAHUE

IMIKaJIbl OICHHUBAHMA.

Tabnuna 7
IInanupyemble pe3y/ibTaThl OCBOCHHA Kpurtepun oneHuBanus pe3yaibTaToB 00y4eHus: HaumenoBanue
KOMIICTEeHIIUH OLIEHOYHOT0
meHee 41 6aj10B 41-60 6as10B 61-80 6as10B 81-100 6as10B cpencrsa

(Hey10BJIETBOPHUTEILHO)

(Y10BJIETBOPUTEJIBHO)

(xopo1o)

(OTJIMYHO)

OIIK-3 CrniocobeH JeMOHCTpUPOBATh MPUMEHEHHE OCHOBHBIX CITIOCOOOB MOJIy4YEeHHUS, TPE0Opa3oBaHus, TPAHCIIOPTA U UCIIOJIb30BAHUSI TEIIOTHI B
TEIJIOTEXHUYECKUX YCTAHOBKAX U CUCTEMaX.

3HATh: Cdopmuposannsie, | ChHopMupoBaHHbIE
-COBPEMEHHOE  COCTOSIHHE, OCHOBHEIC HO colepkalne CUCTEMATHYCCKUE
HalnpaBJICHUs W METOJUKHU CHIDKCHUS dparmeHTapHbIe OTACTBHBIC 3HAHUS

Heronublie 3HaHUA | ppoGensl 3Hanus
KOPPO3UOHHBIX MIPOLIECCOB Ha 3HAHUS
TEIJIOTEXHUYECKOM U XMUMHYECKOM
000pYyI0BaHUH.
yMeTh: Ymenus nonusie, | CdopMupoBaHHbIE
-ONpeAeNATh  33Jaud 1O  3alluTe JTOTTY CKaIOTCSI

yMEHUS
00opyaoBaHUS oT KOPPO3UH HeOOoIbIINe
MOJICpHU3AIIUN u peMoHTa YactuuHbie Hemnonnsie OIIMOKHU
000py/IOBaHUs B TEIUIODHEPTETHUECKUX YMEHUS YMEHUS
nporeccax u cuUcTeMax
TEIMIOCHAOKEHUS.
BJIA/IETh: B Ycnemnoe u
METOIaMH pa3paboTKu TJIAHOB, CHUCTEMaTUYECKOM | CHCTEMAaTHYECKOe
nporpaMM Y  METOJUK  BBINOJHEHUS MIPUMEHEHUU pUMEHEHNE
. . Hecucremarnueckoe

3allUTHl, WM3MEPEHUW, UCHBITaHUN © | YacTuyHOE BlIaJieHNE DHMEHEHIC HaBBIKOB HaBBIKOB
KOHTPOJIA TETIO3HEPTreTUYECKOT O HaBbIKAMU pHaBHKOB JIOTTY CKaIOTCSI
obopynoBaHuss W TPyOOIPOBOJHBIX poOebI
CUCTEM C IeNbl0 3alUThl HX OT 3HaHUI

KOPPO3HH.

Bompock! k
pyOeKHBIM
aTTeCTalUsIM,
YCTHBIN OIpocC,
PI'P temsbl
MIPAKTUYECKUX
u
1a00paTOPHBIX
pa0or.







8. OcoGeHHOCTH peasM3auny JUCHMILIMHBI V15 HHBAJUA0B U JIMI C

OrpaHM4Y€¢HHBIMHA BO3MOKHOCTHMH 310POBbH

JUia  ocyllecTBIEHUS  NPOLEAYyp  TEKYIIEro  KOHTPOJIA  YCIIEBAEMOCTH U
IPOMEXYTOUYHOM aTTeCTallMd OO0YYalomuXcs COo37JaHbl  (DOHABI OIICHOYHBIX CPEJCTB,
aJaNTHPOBAHHbIE JUISI MHBAIMJIOB M JIMI C OTPAaHUYEHHBIMM BO3MOXKHOCTSIMH 3/10pOBbSI U
HO3BOJISAIOIINE OLEHUTh JOCTH)KEHUE MMM 3alUIAaHUPOBAHHBIX B OCHOBHOW 00pa30BaTelIbHON
porpaMMe pe3yJIbTaToB OOy4YeHMs M YpOBEHb C(OPMUPOBAHHOCTH BCEX KOMIIETEHIHH,
3asIBJICHHBIX B 00pa3zoBaTebHON mporpamme. Dopma MpoBeIeHUST TEKYIIEH aTTeCcTalluu s
CTYJ€HTOB-UHBAJIUJOB YCTAHABIMBACTCSI C YYETOM HWHAMBHUAYAIbHBIX ICUXO(U3NUYECKUX
ocoOeHHOCTe (YCTHO, MMCbMEHHO Ha OyMmare, HNUCbMEHHO Ha KOMIIbIOTepe, B (hopme
TECTUpPOBaHUS U T.I.). IIpu TecTupoBaHuM Ui CIA0OBUAALIMX CTYJIEHTOB MCIOJB3YHOTCS
(OHIBI OIIEHOYHBIX CPEACTB C YKpyNmHEHHbIM mmpudToM. Ha sK3amMeH mnpwuriamaercs
COIPOBOKAAIOIINM, KOTOPbIM 00ecrneurBaeT TEXHUYECKOE COMPOBOXKIACHUE CTyIeHTY. [Ipu
HEOOXOMMOCTH  CTYACHTY-UHBAINIY IpPEIOCTaBIAETCS JONOJIHMUTENbHOE BpeMs JUis
HOJArOTOBKM OTBeTa Ha »HK3aMeHe (wiu 3auere). OOydwaroumecs ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JIOpPOBbSl U 0OydaroIlMecs HMHBaIUIbl OO0ECIIEUMBAIOTCS IMEYaTHBIMH U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU pecypcaMu (TMporpammbl, YydeOHble MOCOOMS IS
CaMOCTOSITENIbHOM paboThI U T.J.) B (popMax, aAanTUPOBAHHBIX K OTPAHUUYEHUSM UX 3]J0POBbS
Y BOCHPUATHUS UH(OPMAIIH:

1) JUIsl. UHBAJIMIOB M JIMI] C OTPAaHUYEHHBIMH BO3MOYKHOCTSMM 3J0POBbS IO
3peHHIO:

- IUISl cJlelbIX: 3a/laHus JUIsSl BBIIIOJIHEHUS HAa CEMUHApax U MPaKTUYECKUX 3aHITHUSIX
oopmisitoTcst  penbedHO-ToueuHbIM ImIpudTOM bpaiinsg wim B BHIE JNEKTPOHHOIO
JIOKYMEHTA, JIOCTYITHOTO ¢ IIOMOIIbI0 KOMIIBIOTEPA CO CIELMAIU3UPOBAHHBIM IIPOTPaMMHBIM
oOecriedeHUeM JJisl CIIENbIX, JIMOO 3auUTBHIBAIOTCS ACCUCTEHTOM; HUChbMEHHBIEC 3aJaHMs
BBIMOJHSAIOTCSA Ha Oymare penbepHO-TouedHbIM IpudTOoM bpaiins umm Ha KOMIbIOTEPE CO
CHELHUATU3UPOBAHHBIM MPOTPAMMHBIM 00€CIIEUEHUEM ISl CIENbIX JIMOO HaAMKTOBBIBAIOTCS
ACCUCTEHTY;  OOydYalomUMCsl  JUId  BBINOJHEHUS  3aJaHusl MNpH  HEOOXOAMMOCTHU
MPEIOCTABISAETCS KOMIUJIEKT MHUChbMEHHBIX TMPUHAAJISKHOCTEH u Oymara g HHCbMa
penbedHO-TOYeUHbIM  mpudToM  bpaiing, KoMmmblOTep CO  CHEHAIU3HPOBAHHBIM
IpOTrpaMMHBIM OOeCTieYeHHEM IS CIICTIBIX;

- IJIsl cJIa00BMASIIIMX: 00ECIIeYMBAETCsl WHANBUYaIbHOE PAaBHOMEPHOE OCBEIICHUE
He menee 300 irokc; OOydaromuMCs I BBITIOJHEHUS 3aJaHUs TPU HEOOXOIUMOCTH

NpeaoCTaBIACTCA  YBCIMYMBAIOMICC YCTpOI\/'ICTBO; BO3MOXXHO TaKX€  HCIIOJIb30BaHHEC



COOCTBEHHBIX YBEJIMYMBAIOIIUX  YCTPOMCTB; 3afaHus s BBINOJHEHUS  3aJaHUH
0(pOPMIISIOTCS YBETMYEHHBIM HIPHUPTOM;

2) JUIsl UHBAJIMIOB W JIMI[ C OIPAHUYEHHBIMH BO3MOYKHOCTSMM 3J0POBbsI IO
CIyXy:

- VIl TJIYXHX M CJA00C/abIIAIIMX: 00€CleunBaeTcs HallMuue 3BYKOYCHIIMBAIOIIEH
anmapatypbl  KOJUISKTHBHOTO  TIOJIb30BAaHUS, MpPH  HEOOXOIUMOCTH  OOydYaroUIMMCs
IIPEIOCTABIAETCS  3BYKOYCWIMBAIOIAs  ammnaparypa HMHIUMBUIYAJIbHOTO  I0JIb30BaHUS;
HPEJOCTABIIAIOTCS YCIYTH CYypAOIEPEeBOTUHKA;

- VISl CJIeNOIJIYXHX JOIyCKAaeTCsl MPUCYTCTBUE aCCHUCTEHTA, OKa3bIBAIOILErO YCIyTd
tudaocypronepeBoaunKka (MOMUMO TpeOOBaHUI, BBINOJHAEMbIX COOTBETCTBEHHO IS
CJIETIBIX U TIIyXUX);

3) JUIS JIAL C TSDKEJIBIMU HapyIICHUSIMU PEeUH, [NIyXUX, cabOCHbIIaUX JEKIUN
U CEMUHAapBIl, IPOBOJUMBIE B YCTHOM (hopMe, TPOBOAATCS B MUCbMEHHOH (opme;

4) JUIslT MHBIWJIOB W JIMI C OrPaHUYEHHBIMU BO3MOXKHOCTSMU 3710POBbS,
HMEKIINX HAPYLIeHUs] ONIOPHO-ABUIATEeJILHOI0 aNapara:

- JUId JMIl C HapyLWEeHHUSMHU OIOPHO-ABUIaTeIbHOIO ammapara, HapyLICHUIMHU
JIBUTATENIbHBIX (YHKIMNA BEPXHUX KOHEUHOCTEH WJIM OTCYTCTBUEM BEPXHHMX KOHEUHOCTEM:
NUCbMEHHBIE 33/J1aHUS  BBIIIOJIHAIOTCSL HA KOMIIBIOTEPE CO  CHELHMAIU3UPOBAHHBIM
IPOrpaMMHBIM O0ECTIEYEHUEM WJIM HAJUKTOBBIBAIOTCS ACCHUCTEHTY; BBINOJIHEHHUE 3a/laHui
(TecTOB, KOHTPOJIBHBIX paloT), MPOBOJMMBIE B MUCHBMEHHOM (hopMme, MPOBOIATCS B YCTHOM

dbopMme myTeM ompoca, 6ecepl ¢ 00ydarIUMCS.

9. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE OOecneyeHne JUCHUIINHbI

9.1 JIutepatypa

1 Koppo3us u 3ammra MeTaJIMUECKUX KOHCTPYKIIUEI 1 000py1oBaHusl : yueOHoe nocodue / M.U.
YKapckwuii [u gp.].. — MuHck : Beimmiimas mkosa, 2012, — 303 ¢. — ISBN 978-985-06-2029-
3. — Tekcrt : anekrponnsrii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/20220.html— Pexxim jgoctyna: aisi aBropusup. [onp3oBareneit

2 ITycroB FO.A. Koppo3us u 3amura Metaiios : yueoHoe nmocodue / [TyctoB FO.A.. — Mocksa :
Wznarensckmii JJom MUCuC, 2020. — 216 ¢. — ISBN 978-5-907226-88-3. — Tekcr :
anextpounblii // [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/106883.html (mata
obpamenus: 24.07.2022). — Pexum mpoctyna: 1 apropusup. Ilomp3oBareneit

3 Kopposus u 3amura MmarepuaioB [ NeKTpOHHBIN pecypc]: yueoHoe mocodue mist CI1I0/ —
OnexTpoH. TekcToBble nanHble.— Capatos: [Ipodobpasosanue, 2021.— 171 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/106829.html.— DBC «IPRbooks»

4 Kopposus u 3amuTa MarepuajioB [ DIeKTpOHHBIN pecypc]: yueOHoe mocodue mist CI10/ —
OnexTpoH. TekcToBble nanHble.— Capatos: [IpodobpasoBanue, 2021.— 171 ¢.— Pexum
noctyna: http:// www.iprbookshop.ru/106829.html.— DbC «IPRbooks»

5 Kair H.I'. 3anura o0opynoBanust HeyrerasonepepaboTKH OT KOPPOo3uu [ DNEeKTPOHHBIH pecypc]:




yuaebnoe nocodue st CI1O/ Kag H.I'.— DnektpoHn. TekcToBble fanHbIe.— CapaToB:
IIpodobpazoranue, 2021.— 102 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/106821.html.— 5BC «IPRbooks»

B) UHTepHeET-pecypchl
HNuTepHer pecypce - WWW.QStOU.IU, 31€KTpOHHBIE OMOIMOTEYHBIE CHCTEMBI
(OBC): «IPRbooks», «KoncynbTant cryaenta», «Ibooks», «Jlanpy.

gostvoda.rurochistka-vody-v-kotelnyh

bwt.ruyJIns npomeinuieHHOCTH> Temosneprerukarboiler

superfilter.ruyvodopodgotovka.htm

book-gu.ru»2013/03/water/

gazovik-teploenergo.ruyindex.php?id=1272

proektant.org»

N~ W N e

akva-kompozit.ru>index.php...article/42...201...kotelnyh

r) IPOrpaMMHOe H KOMMYHHMKAIIHOHHOE o0ecrieyeHue
CpencTBa obecrieueHUs] OCBOCHUS UCLIUITIIMHbI
Pacuernsie kommbrorepubie mporpammbl: MATHCAD, EXEL.

1. QHGKTpOHHHﬁ KOHCIIEKT JIEKIUH U 3J'IeKTp0HHO-06y"IaIOH_[I/II\/’I KOMIIJICKC IIO

JUCHUILIMHE «MeToabl 3alIUThl METAJIJIOB OT KOppOo3uun»
2. BOHpOCBI N TCCThI JJIs1 KOMIIBIOTCPHOI'O TCCTUPOBAHUA CTYICHTOB.

9.2 MeroanyecKue yKa3aHUs 10 0CBOEHH IO JUCHUTLIMHBI (Ipuioxenue 1)

10. MaTepuaibHO-TEXHUYECKOE o0ecredeHue TUCIMIIIMHBI

Knacc ¢ mnepcoHalbHBIMH KOMITBIOTEPAMHU JUIsl MPOBEACHUS NPAKTUUYECKUX 3aHATUH U
BUPTYaJIbHBIX Ja00paTOpHEIX pabor. YueOuble ayauropus kadenpsr "T u I, Ned-20, Ne4-
45;4-47, 4-49 CHaOXXEHHAasi MYJIbTUMEIUHHBIMU CPEJICTBAMU JJIsl  TNPEICTaBICHUS
Mpe3eHTalMi U TToKa3a yuyeOHbIX (PUITBMOB.

11. lonostHeHHs1 ¥ U3MEHEeHHUsI B pa0oyeii mporpaMMe Ha y4eOHbIN 1o

JlononHeHUss W WM3MEHEHHMs B pabouyMe MpOorpaMMbl BHOCATCS €XKErOHO Mepel] HayaloM
HOBOro y4yeOHoro roaa mo ¢opme. M3meHeHust JOMKHBI OGOPMIISATHCS TOKYMEHTAJIbHO M
BHOCATCS BO BCC YUTCHHBIC DK3CMILIAPHI.

[TporpamMma coctaBiieHa B cOOTBETCTBUH ¢ TpeboBaHusIMU PI'OC u ¢ y4eToM peKoMeHIarui
1o HarnpayieHuto moarotToBku 13.03.01 «TennosHepreTrka v TEMIOTEXHUKAY.


http://www.gstou.ru/
http://gostvoda.ru/
http://gostvoda.ru/ochistka-vody-v-kotelnyh
http://www.bwt.ru/
http://www.bwt.ru/prom/
http://www.bwt.ru/prom/teplo/
http://www.bwt.ru/prom/teplo/boiler/
http://superfilter.ru/
http://superfilter.ru/vodopodgotovka.htm
http://book-gu.ru/
http://book-gu.ru/2013/03/water/
http://gazovik-teploenergo.ru/
http://gazovik-teploenergo.ru/index.php?id=1272
http://www.proektant.org/
http://akva-kompozit.ru/
http://akva-kompozit.ru/index.php/component/content/article/42-districtwatertreatment/201-metody-vodopodgotovki-kotlov-i-kotelnyh

Hanuume od6opynoBanus 1 TCO nmo qucunnimue «MeToabl 3a1IMTHI METAJLIIOB OT
KOPPO3UM»)

1. TurnoBoit KoMIIIEKT y4eOHOr0 000pYJOBAaHHS: CTEH/I THPABINIECKUHI
YHHUBEpCalbHBIN "DKcrepruMeHTalbHas MexaHuka xuakoctu” DMXK-09-14J1P-01
(14 maGopatopHbIX PaboOT)

2 Buptyansusie maboparopusie paboTsl:  «JlabopaTtopHslii Komiuieke I uapasnukay;
«"'mapomanivHel ¥ rUAPONIPUBOALY; «VccnenoBanne OTKPHITOrO MOTOKAY;
«'uppaBnuveckoe MOICITMPOBAHNE KOJIBIIEBBIX, TYMUKOBBIX, MJIM KOMOMHHPOBAHHBIX
TpyOOIPOBOIHBIX ceTei». [IporpamMmHbIii TabopaTopHblid KoMIuieke "I uapaBauka"
(45 nabGopatopHbIX paboT)

3 KommnuiekTnl miiakaTos (pa3Mep 560x800 MM): HW300pakeHne HAaHECEHO Ha MIIACTUKOBYIO OCHOBY
TONMIUHOHN 4 MM 1 pazMepoM 560x800 mm. M300paxkenne o6naaeT BOLOCTOUKUME cBoHCTBaMU. Kakplil mimakat
UMEET 3JIEMEHTHI KPEILICHHUS K CTEHE.

4 Kommekt miakatoB «['wapasnuka u rugporpuBoay (16 mr.)

4.1 3JIeKTp0HHl>Ie IJIAKATBI JleMOHCTpAIIMOHHBIC KOMIUICKCHI Ha 0a3¢ MyJIbTUMEAUA-TIPOEKTOPA (KOMILICKT
JNIEKTPOHHBIX I1akaToB Ha CD, myneTrMenua-nipoektop BENQ, HOyTOYK, 9kpan 1,5x1,5 m):

5 I'mapaBnuka u rugponpuBoa (171mT.)

6 IIpe3enTanum:

1 OcHoBHBIE cXeMEBI Bogonoarorosku Ha TOC.

2 [Tpumecu comepxarirecs: B mpupoHoi Boje. Kiaccudukaius npupoIHOi BOJIBL.

3 OcHOBHBIE ITOKa3aTeINd KayecTBa BOJBI.

4 Du3UKO-XUMHUYECKHIE OCHOBBI KoaryJjsinuu HpHpOI[HOﬁ BOJBbI.

5 HpI/IHLII/IHI/IaJII)HI)Ie TCXHOJIOTMYCCKHUEC CXCMbI KOAr'yJIAIMOHHBIX YCTAHOBOK

6 OcsetiieHue Bojibl GHUIBTPOBAHHEM.

7 [IpuHIIMTIHATBEHBIE TEXHOJIOTHYECKHUE CXEMbl YCTAHOBOK ISt 00pabOTKH BOJIBI
METOAAMH OCAXKACHU

8 OcCHOBHBIE 3aKOHOMEPHOCTH MOHHOTO OOMEHa.

9 XuMHUYeCKOe 00€CCOINBaHNE BOIEI.

10 Tepmuueckoe 00eccoNMBaHUE BOIbI

11 | MarauTHBIA MeTOZ 00pabOTKH BOBI.

Ipunoxenue 1

MeToauuecKkue YKazaHusl Mo OCBOCHUIO JUCHHUIIJIMHBI
«MeToabl 3alIUTHI METAJLJIOB OT KOppo3um»

1. Meroanueckne ykKa3aHusi Ajds oOydamoluXcsl 10 IUIAHMPOBAHHIO M
OpraHu3anvy BpeMeHH, He00X0AMMOro AJIsl OCBOCHHS THCHHUIINHBI.

N3ydyenne pexkomMeHayeTcsl HadaTh C O3HAKOMJIGHHA ¢ pabodeil mporpamMmoit
JTUCHUIUIMHBL, €€ CTPYKTYpPOH M COJepKaHUEM pa3ienoB (Moayiiei), GOHIOM OLIEHOYHBIX
CPEACTB, O3HAKOMUTHCS C Y4eOHO-METOAMYECKHMM M HH(POPMALMOHHBIM OOecledeHneM
JTUCIUIIIAHBI.

JucuumuimHa «MeToibl 3alIUThl METAJIJIOB OT KOPPO3UM» COCTOUT U3 9 CBA3aHHBIX
MeXJ1y cO0010 TeM, 00ecreunBaroIIMX MOCIeI0BaTeIbHOE H3yUeHHE MaTepHraIa.

OOyuenue mnoO JucHUIUIMHE «MeETOJBl 3alIUThl METANIOB OT KOPPO3UN»
OCYIIECTBIISIETCS B CIEAYIOMHUX popMax:

1. AynutopHble 3aHATHS (JSKINHU, TPAKTHYECKHUE/CEMHUHAPCKUE 3aHATHS).

2. CamocrosTenbHas paboTa cTyaeHTa (MOJATOTOBKA K JICKIHSAM, HMPAKTHYSCKHM/
IOPAaKTUYECKHM  3aHATUSAM, TecTam/pedeparaM/IokiagaM/scce, W HHBIM  (popmam




MMCBMEHHBIX padoT, BBIOJIHEHUWE aHalu3a KEHCOB, MHAMBHUAyalbHAas KOHCYJbTAllUsl C
IIpENnoaBaTeieM).

3. UnrepakTuBHble (QOpMBI TpOBENCHUS 3aHATUN  (KOJUIOKBUYM, JIEKIUS-
JMCKYCCHSI, TPYTIIIOBOE pelIeHue Keiica u ap. GopMBbl).

VY4eOHblii MaTepuan CTPYKTYpUPOBAH M M3YyYEHUE TUCIUIUIMHBI MPOU3BOAUTCS B
TEMAaTUYECKOH mociieoBaTenbHOCTH. KakioMy mpakTuyeckoMy/ CeMUHApCKOMY 3aHATHIO U
CaMOCTOSITEILHOMY HM3yYEHHI0 MaTepuana NpealIecTByeT JeKUus [0 JaHHOW TeMe.
OOyuaromnuecss caMOCTOSITETIbHO TPOBOAAT TPEABAPUTEIBHYIO IMOATOTOBKY K 3aHSTHIO,
MPUHUMAIOT aKTUBHOE U TBOPYECKOE Y4YacTHE B OOCYXICHHUU TEOPETHUYECKHX BOIPOCOB,
pa3zbope MPOOJIEMHBIX CHTyallMii U TMOWCKOB IMyTeW WX pemnieHus. MHorue mpoOIemsbl,
U3y4yaeMble B Kypce, HOCAT AUCKYCCHOHHBIN XapakTep, YTO MpeanojiaraeT MHTePaKTUBHBIM
XapakTep MPOBEACHUS 3aHITHI HAa KOHKPETHBIX PUMEpax.

Onucanue IOCJIEN0OBATEILHOCTHU NEUCTBUN

oOyyaromierocs:

[Ipn wu3ydeHun Kypca CcleAyeT BHHUMATEIbHO CIylIaTh ¥ KOHCIEKTUPOBATH
MaTepuai, U3jlaraeMblii Ha ayJJUTOPHBIX 3aHATUAX. /1Sl ero moHMMaHUs U Ka4eCTBEHHOI'O
YCBOGHHUS PEKOMEH]IyeTCs CIeAYIoIas MOCiIeI0BaTeIbHOCTh IeHCTBUI:

1. [locne okoHYaHMs yU4e€OHBIX 3aHATUN AJIS 3aKpEIUICHUS] MaTepraia IpoOCMOTPETh
1 00yMaTh TEKCT JICKIMH, POCIYIIaHHON CEeroJHs, pa3o0parh pacCMOTPEHHbIE TPUMEPHI
(10 — 15 munyT).

2. Ilpu moOAroTOBKE K JIGKIIMH CIEIYIOIIET0 IHS MOBTOPUTH TEKCT MpPEIblIyIei
JICKIIMH, TOyMaTh O TOM, Kakasi MOXKeT ObITh ciefytoras Tema (10 - 15 munyT).

3. B Teuenue Henenu BBIOpaTh BpeMs [Uisl paOOTHI ¢ JUTEpaTypoil B OMOIHMOTEKe

(mo 1

qacy).

4. Tlpu mMOATOTOBKE K IPAKTHYECKOMY/ CEMHUHAPCKOMY 3aHITHIO IOBTOPUTh
OCHOBHBIC TIOHATHS MO TEME, H3YYHTh TNpUMephl. Pemas KOHKPETHYIO CHTYyalHio, -
MIPEBAPUTENLHO TTOHATh, KAKOW TEOPETUYECKHIA MaTeprall Hy>KHO MCIIONB30BaTh. HameTnTh
IUTaH pelIeHusi, MoNpo0OBaTh Ha €ro OCHOBE pemmTh | - 2 TPaKTUYEeCKHE CUTYaluu
(y126.paboTHI).

2. Metoan4yeckue ykazaHus 1o padore o0y4almmxcsi BO BpeMsi NPOBeICHUs

JIEKLU.

Jlekuuu Jar0T OO0YYaroIUMCSl CHCTEMAaTU3MPOBAHHBIE 3HAHUS MO JUCLMILIMHE,
KOHOCHTPUPYIOT HMX BHHUMAHHC Ha HauOoJiee CI0KHBIX U BaKHBIX BOIIpOCax. .HCKIII/II/I
OOBIYHO H3JIATAlOTCS B TPAAMLMOHHOM WIHM B NpoOiaeMHOM cTuie. s CTYJIEHTOB B
OOJBIIMHCTBE cily4aeB B MpoOiaemMHoM crtuie. IIpoGneMHbIl cTUiab  1TO3BOJISET
CTUMYJIUPOBATh AaKTUBHYIO TIO3HABATENIbHYIO JAEATEIbHOCTh O0YYaIOIUXCs U UX UHTEPEC K
JAUCHUIIIINHE, q)OpMI/IPOBaTBTBOpLIeCKOG MBIIIJIICHHUEC, HpI/I6eFaTI> K IMMPOTHUBOIIOCTABJICHUAM U
CpaBHEHMSIM, JielaTh O0O0O0OIIEHHs, AaKTHBM3MPOBATh BHHUMAaHHE OOYYaloIIUXCS IyTeM
MTOCTaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOLIPSITH TUCKYCCHIO.

Bo BpeMs JEKIMOHHBIX 3aHATUH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAaHUE
yuyeOHOro Marepuana, oOpamiaTh BHUMaHHe Ha (OPMYJIMPOBKM U  KaTeropuw,
PACKPBIBAOIIUE CYTh TOT'O WJIM MHOI'O ABJICHHA, UJIN ITPOILECCOB, BHIBOABI U IMPAKTUYCCKUC
PEKOMEHIALINH.

KoHcnekT nekuuu Jiydine moapasJensTh Ha MyHKThI, COOMI0as KPacHyI0 CTPOKY.
OtoMy B Oonpwiod crTemeHW OyayT CcrmocoOCTBOBAaTH BOMNPOCH IUIaHA  JIEKIIMH,
npeaioKeHHbIe TipenoaaBarensaMm. CrenyeT oOpamiath BHUMaHUE HAa aKIEHTHI, BBIBOIBI,
KOTOpBbIE JIeJaeT IpernojaBaTellb, OTMe4yas Haubojee BaKHbIE MOMEHTHI B JIEKI[MOHHOM
MaTepuase 3aMeyaHusIMU
«BAXKHO», «XOPOILIO 3alIOMHUTH» U T.I. MOXXHO A€NaTh 3TO U C MOMOILBIO PAa3HOIBETHBIX
MapKepOB UIIHA PyYEK, IIOAUYEPKUBas TEPMUHBI U OIPEAEIICHUSL.



[enecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIlleHUH, a00OpeBuaTyp u
cuMBOJIoB. OHaKO TpH AalibHEWIIe paboTe C KOHCIEKTOM CHMBOJIBI JIy4llle 3aMEHUTh
OOBIYHBIMH CJIOBAMH JIsl OBICTPOTO 3pUTEIBHOIO BOCIIPUSATHUS TEKCTA.

PabGoras Hajg KOHCIEKTOM JICKIH, HEOOXOJUMO HCIOJb30BaTh HE TOJBKO
OCHOBHYIO JIUTEPATypy, HO U Ty JUTEpaTypy, KOTOPYIO TOMOJHHUTEIHHO PEKOMEHIO0BAJ
npenojaasatesib. MEHHO Takasi cepbe3Has, KpOMOTJIuBas padoTa C JIEKUHMOHHBIM
MaTepUajIoM MO3BOJIUT TITyOOKO OBIAJETh TEOPETUUECKHUM MAaTEPHATIOM.

Temaruka neKnuil gaetcs B paboueit mporpaMme TUCIUTUTHHEIL.

3. Meroanueckne  yKazaHusi  o0yyalmuMcs 1O  MNOATOTOBKe K
NPAKTHYECKUM/CEMUHAPCKUM 3aHATUSIM.

Ha mpakTuyeckux/CeMHHAapCKHX 3aHATHSX NPHUBETCTBYETCS AKTHBHOE YYacTHE B
OOCYX/IeHUM KOHKPETHBIX CHUTyallud, CIIOCOOHOCTb Ha OCHOBE IIOJYYCHHBIX 3HaHUM
HaxoauTh Hambosee PGEKTUBHBIC PEUICHHUS MOCTABICHHBIX MPOOJEM, YMETh HAXOIUTh
MI0JIE3HBIN IOMOJIHUTENIbHBIMATEpUall 10 TEMATUKE CEMUHAPCKUX 3aHATUH.

CryneHTy peKkoMeHAyeTCsl CIeAylollas CXeMa IOATNOTOBKM K CEMHHAPCKOMY

3aHATHIO:

1. O3HakoMJIEHHE C TUIAHOM IIPAKTHYECKOTO/CEMHUHAPCKOTO 3aHATHSA, KOTOPBIN
OTpa)KaeT Co/ep)KaHUEPEATIOKEHHON TEMBI;

2. [TpopaboTaTh KOHCIIEKT JICKIIHIA;

3. IIpounTaTh OCHOBHYIO M JONOJHUTEIbHYIO JIUTEPATYPY.

B mporiecce moaroTOBKH K MPaKTHYECKUM 3aHATHAM, HEOOXOIUMO 00paTuTh 0co00e
BHUMaHME Ha CaMOCTOSATENbHOE M3Y4YEHHE PEKOMEHIOBaHHOW smTepaTypbl. [lpu Bceit
[IOJIHOTE KOHCHEKTHUPOBAHUS JIEKIIMM B HEH HEBO3MOXHO M3JI0KHUTh BECh MarepHall HU3-3a
JMMMTA Ay TUTOPHBIX YacoB. IloaToMy camocTrosTenbHas padoTa ¢ yueOHUKaMHU, y4eOHbIMU
OCOOWSIMHU, HAYYHOM, CIIPAaBOYHOW JIUTEPATypOi, MaTepHallaMH TEPHOAMYECKUX W3IaHUNA
u MHTtepHera sBisgercss Hanbosnee >PQPEKTUBHBIM METOJOM MOJYYEHHs JAONOJHUTEIbHBIX
3HAHWUW, TO3BOJISIET 3HAUYMTEIBHO AKTUBH3UPOBATH IPOIECC OBJaJeHUs HH(pOpMalUeH,
crocoOCTByeT Oosee TIiyOOKOMY YCBOCHHMIO H3y4aeMOro marepuaia, (opMHpPYeT Yy
CTYJEHTOB OTHOLIEHHE KKOHKPETHOH mnpolieme. Bce HOBbIE MOHATHA MO U3y4YaeMON TeMe
HE00XO/IMMO BBIYYMTh HaM3yCTh U BHECTH B IJIOCCApHil, KOTOPBIH 1ie1ecoo0pa3Ho BECTH C
camMoro HayaJjia U3y4eHus Kypca;

4. OTBETUTH Ha BOMPOCHI TJIaHA IPAKTUYECKOT0/CEMHUHAPCKOTO 3aHATHS;

5. BBITIOJIHUTE JOMAIIHEE 3aaHUE;

6. [IpopaboTaTh TECTOBHIE 3a/1aHUS U 33a4H;

7. Ilpu 3aTpyqHeHUsX chOpMyIHPOBaTh BOIPOCHI K IIPENOAABATEIIO.

PesynpTar Takoi pabOTHI AOKEH MPOSBUTHCA B CIIOCOOHOCTU CTYJIEHTa CBOOOIHO
OTBETUTh HAa TEOPETUYECKHE BOIMPOCHl TMPAKTUKYMa, BBICTYNIaTh W YYacTBOBaTh B
KOJUIGKTUBHOM  OOCYKJ€HHH BOINPOCOB U3y4aeMOW TeMbl, MPaBUJIbHO BBIMOJIHATH
MPAaKTUYECKUE 3a/laHusl W WHBIC 3aJaHus, KOTOPhIEe JAl0TCS B (POHJIE OIEHOYHBIX CPENICTB
JIUCITUTIIMHEL.

3. Metroanyeckue ykazaHnusi 00y4aomuMcs 10 OPraHU3anUN CaMOCTOSTeJIbHOM
padoThI.
Llenb opraHu3any caMOCTOSATEIBHOM paboThl MO AUCHUIUIMHE «MEeTOo/bl 3alUThl METAJIJIOB
OT KOPPO3UH» - 3TO YINIyOJIEHHWE U pacllMpeHHe 3HAaHUN B O0JIACTH TEXHOJOTUU 3alUThI
METAJIJIOB OT KOPPO3UH TeIIo3Heprerndeckux npeanpusatuii, TOC, ADC 1 npoMbIIUIEHHBIX
KOTEJIbHBIX YCTAHOBKAX M KOTeIbHOTo 000pyaoBanus B cucteme KKX.
@opmMHpOBaHME HaBbIKA W MHTEpEca K CaMOCTOSTEIbHOW ITO3HABATEJIBbHOMN
JeSITeIbHOCTH.
CamocrodaTrenbHas paboTa 00ydaromuXcs SBISETCS BaKHEHIIMM BHIOM OCBOEHUS
COJIEP/KaHUs TUCUUIUIMHBI, MOArOTOBKM K IPAKTHYECKUM 3aHATHUSAM U K KOHTPOJIBHOH



pabore. Croma K€ OTHOCATCSI M CaMOCTOATENbHOE YINIyOJEHHOE HW3y4YE€HHE TeM
muctuiuinHel. CaMocTosiTenbHast paboTa MpeacTaBiIsieT coO0W MOCTOSHHO JACHCTBYIOIIYIO
cHCTeMY, OCHOBY 00pa30BaTeIbHOIO IIPOLECcca U HOCUT UCCIIEOBATENIbCKUN XapaKTep, 4To
MOCTYXXHUT B OyaylieM OCHOBaHHMEM ISl HANHCAHUS BBITYCKHOW KBaJM(UKAMOHHON
paloThI, IPAKTUYECKOTIO IIPUMEHEHHUS MOIyYE€HHBIX 3HAHUH.

OpraHu3anuss CaMOCTOSITENbHOW pPa0OThl  O0yYaIOMIMXCSl OPUEHTHPYETCS Ha
aKTUBHBIE METOJbl OBJAJICHHsS 3HAHUSMH, Pa3BUTHE TBOPYECKHUX CHOCOOHOCTEH, Imepexon
OT TOTOYHOTO K HHIUBUAYAIM3UPOBAHHOMY OOYYEHHIO, C YYE€TOM HOTpPeOHOCTeH U
BO3MOKHOCTEH JTMYHOCTH.

[IpaBunbpHAass ~ OpraHu3alMsg  CaMOCTOSITETBHBIX  Y4YEOHBIX  3aHATHHA,  HX
CHUCTEMaTUYHOCTh, IleJIeCOO0pa3HOe IUIAHUPOBaHME pabouyero BPEMEHU I103BOJIAET
CTyZICHTaM pa3BUBaTh YMEHHS U HABBIKM B YCBOGHUHM M CHCTEMAaTH3aIMH MPHUOOpPETaeMBIX
3HaHU#, o0ecrnieuynBaTh BBICOKMI YpOBEHb YCIIEBAEMOCTH B NEPUOJ OOYUYEHHMS, MOIYUYUTh
HaBBIKH MTOBBIIICHUS TPO(PECCHOHATBHOTO YPOBHSI.

ITonroToBka K MpakTUYECKOMY 3aHATUIO BKIIHOYAET, KPOME MPOPAOOTKU KOHCIIEKTa
W TpEe3eHTAUWU JIEKIUH, TIOUCK JIMTepaTypbl (IO pPEKOMEHIOBAHHBIM CIHCKaM |
CaMOCTOSITENIbHO), MOATOTOBKY 3aroTOBOK JUIsl BBICTYIUIEHUH 10 BONpPOCaM, BBIHOCUMBIM
111 OOCYX/IEHUS TI0 KOHKPETHOU Teme. Takue 3aroToBKM MOTYT BKIIFOYATh IIUTATHI, (DaKTHI,
COIIOCTaBJICHUWE pAa3JIMYHbIX  MNO3MLMH, coOcTBeHHble Mblcau. Ecmu  mpoGnema
3aMHTEepecoBaia O0YYaroIIerocs, 0OH MOXKET MOATOTOBUTH pedepaT U BHICTYIIUTh C HUM Ha
IpakTU4YecKoM 3aHsATuu. [IpakThyeckoe 3aHATHE - 3TO, MpPEXAE BCEro, AUCKYCCHS,
00CyX/IeHUEe KOHKPETHOH CUTYyalluH, TO €CTh MPENoIaracT yMeHue BHUMATEILHO CIIyIIaTh
YJICHOB MaJlod TpYIIbl M MOJEparopa, a TaKKe CTaparbCs BBICKA3aTh CBOE MHEHMHE,
BBICKa3bIBaTh COOCTBEHHBIC UICU U TPEIIOKEHHS, YTOUHATHU 337aBaTh BOMPOCHI KOJUIEraM
0 00CYXICHHUIO.

[Ipy moAroToBke K KOHTPOJIBHOM paboTe oOydaromuiics JOJDKEH IOBTOPATH
NpPOI/IEHHBI MaTepual B CTPOTOM COOTBETCTBMM € Y4eOHOM mporpaMMoM, HCIONb3Yys
KOHCIIEKT  JIEKIIMH W  JINTEpaTypy, pEKOMEHIOBaHHYIO IperojaaBaTeneM. llpu
HEOO0XO/MMOCTH MOKHO OOpaTUThCS 3a KOHCYJIbTAllMe M METOIUYECKOH MOMOLIbI0 K
IIpernoaBaTelko.

CamocrosTenbHas padoTa peau3yercs:

— HETMOCPEJICTBEHHO B TMpOIECCe ayIUTOPHBIX 3aHATHH - Ha JICKIHAX,
MPAKTUYECKHUX 3aHATUAX;

— B KOHTaKTe C TperojiaBaTeieM BHE PaMOK PACIUCAHMA - HA KOHCYJBTAIUAX IO
yueOHBIM BOINpOCaM, B X0Jie¢ TBOPYECKMX KOHTAKTOB, NMPH JHUKBUIALMH 33J0JKEHHOCTEH,
TIPH BBITTOJIHEHUH WHAWBUYaTbHBIX 3aaHUN H T.]I.

— B Oubnmnoreke, 1oMa, Ha Kadeape MpU BBITOJHEHUH 00YyYarolUMcs y4eOHBIX U
MPAKTUYECKHX 3a/1a4.

Buast CPC u kputepuu OLleHOK
(mo 6ambHO-peiTuHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6amioB)
Pedepar
Hoxman
Occe
VYyacTtue B MEPONPUATHIX

el A

Tembr 111 camMoCTOATENBHON palbOTBI TIpomMHMCaHbl B paboyeil mporpamme
JUCITUTITAHBL. DddexTuBHBEIM CPEICTBOM OCYIIIECTBJICHHUS oOyJaromumcst
CaMOCTOSITENILHOM  paboOThI SIBISETCS DIIEKTPOHHAS HMHQPOPMAIIMOHHO-00pa30BaTENbHAS
cpena yHUBEpPCUTETa, KOTOpas OOecCleymBaeT JOCTYNl K y4eOHBIM IUTaHaM, pabouyum
MporpaMMaM JTUCIUIUIMH (MOJyJel), MIPAaKTHK, K U3aHUSM DJICKTPOHHBIX OMOTMOTEYHBIX
CUCTEM.



CocraBuTenn:

Jouent kadenpsi
«TennoTexHuKa 1 rujipaBIuKay

COI''TACOBAHO:

3aB. BbiIycKaroulei kag.
«TennorexHuKa u ruapaBInKay
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