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1. [lepeyens NIaHUpPYeMBIX pe3yJIbTATOB 00y4eHUs M0 JUCUUIINHE, COOTHECEHHBIX C MJIAHMPYEMbIMH Pe3yJ1bTATAMH O0CBOEHHS 00pa-

30BaTeJbHOMH NMPOrpaMMbl.

B pe3ynbraTe 1515 ocBoeHUs1 00pa3oBaTeNbHOM MPOrpaMMbl OakanaBprara 00yJarouiics JOKEeH OBIAJIeTh CIEAYIOIUMU pe3yibTaTaMu 00y-

YCHUSA MO0 AUCHUILINHE:

Kox n naumenoBaunue
KOMIIETEHIINU

KOI[ W HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl 00ydeHUs
(mecKpunTOpHI)

OIIK-1

CriocobeH pemarp 3aa4u Mpo-
dbeccuoHaNbHON J1eATETbHOCTH
Ha OCHOBE HUCIIOJIb30BaHUS TEO-
PETUYCCKUX W TPAKTHYCCKHUX
OCHOB C€CTECTBCHHBIX U TEXHHU-
YECKUX HayK, a TaKXke MaTema-
THUYECKOTO arnapara

OIIK-1.13
OleHKa  XUMHYECKOM  CTOMKOCTH
CTPOUTETBHBIX MAaTEPUAJIOB.

3narp: Knaccupukanuio 1 MexaHu3Mbl KOPPO3UOHHBIX pa3pylICHUH pa3iny-
HBIX KJIACCOB CTPOMTENIbHBIX MAaTEpUAIOB, OCHOBHbIE (DAaKTOPBI, BIUSIOIINE HA
XHUMHYECKYI0 CTOMKOCTh MarepuaiioB (3H-1);

MeTobl AMATHOCTUKM W NPEAOTBPAILEHUS KOPPO3HOHHBIX pa3pyLICHUH IIPpU
IPOCKTUPOBAHUM COOPYXKECHUI U KOHCTpyKIuit (3H-2).

Knaccudukanuio MaTepuaioB N0 XMMUYECKONH CTOMKOCTU B 3aBHCHMOCTU OT
XapakTepa KOPPO3MOHHOM Cpe/Ibl M YCIIOBHiA SKcIutyataiuu (3H-3).

YMmernb: [IpoBOIUTE OLIEHKY U BBIIOJIHATH pacueThl I0KA3aTeaeii KOPPO3HOH-
HOM cTolikocTu MaTepuaios (Y-1);

Ocy1iecTBIATh ONTUMaIbHBIN BHIOOp MaTepHasioB AJISi U3TOTOBIICHUS COOPY-
JKEHUW U KOHCTPYKLUH 110 KPUTEPUSIM MAKCUMAJIbHON XUMUYECKON CTOMKOCTH
C y4EeTOM XapakTepa KOPPO3HOHHOMN CPebl U YCIOBHH dKcIuTyaranuu (Y-2).
Baanerb: HaBblkamMM OLIGHKM PUCKAa BO3HUKHOBEHHsI KOPPO3WOHHBIX pa3py-
IICHU I MCXOIs M3 YCIOBHI JKCILTyaTallui cOOpyXeHuil u Kouctpykuumii (H-1).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JIcuuIuinHa OTHOCUTCS K 00s3aTenbHOoN yacTu yue6Horo miana (b1.0.17) u u3yuaercs Ha
3 Kypce B 5 cemectpe.

B meTtoanueckoM miiaHe TUCHUILUIMHA OMUPAETCS HA JEMEHThI KOMIIETEHIU, chopMupo-
BaHHBIC IIPY U3YYCHHUU JTUCHUILINH «XUMUA», «Pu3uka», «MarepuanoBeIeHUE.

[TonydeHHble B mpolecce U3y4eHus: TUCHUIUINHBI «XUMUYECKasi CTOUKOCTh CTPOUTENb-

HBIX MaTEpUaIOB)» 3HAHWS, YMEHHUS M HAaBBIKM MOTYT OBITh MCIOJB30BAHBI MPH M3YYCHUU JHUC-
nuIuinH «Hae:XHOCTh MEXaHUYeCKOro 000PYJOBaHMs M CTPOUTEIBHBIX KOHCTPYKIU», «XKene-
300€TOHHbIE U KaMEHHbIE KOHCTPYKUMM», «TeXxHuueckas 3KCIulyaTalus 3JaHUN U COOpYyXe-
HuUl», «O0cIeq0BaHne U PEKOHCTPYKIIUS 30aHUN U COOpYyKeHul», «[IpoekTupoBanue 3qaHui 1
coopyKeHui», «lIpoexkTupoBanue COOPYKEHUN U1l OYMCTKU CTOYHBIX BOJ M YTHIIM3ALUU TBEP-
IBIX 0TX0/0BY», «IIpoekTrpoBaHNE COOPYKEHH AJIi OUUCTKH T'a30BBIX BHIOPOCOBY», B HAYYHO-
UCCIIEIOBATEIbCKONW paboTe OakanaBpOB W NMPH BHIIIOIHEHUH BBITYCKHOW KBaTU(UKAIIMOHHON
paboTHI.

3. O0beM TUCHUILINHEL.

Bcero,

Bun yqe6H01/1 pa6OTH 3E/aKaI[€M. qacCoB

OO0masi Tpy10eMKOCTb M CUMILINHBI 3/ 108

(3aUeTHBIX eAMHULY aKaJIEMHUUECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 28
3aHATHSA JIEKIIHOHHOTO THUIIA 14
3aHITHSI CEMUHAPCKOTO THTIA, B T.4. 12

CEMHUHApBI, TPAKTUIECKUE 3aHATHS 6

nabopaTopHbIe PabOTHI

KkypcoBoe npoektupoBanue (KP wmum KIT) -

KCP 2

JpYTre BUJIbl KOHTAKTHOM pabOThI -

CamocrosiTenbHas padora 80

®opma tekyuero kourpoas (Kp, pepepar, PI'P, scce) WNunnBunyansHOe
3aJlaHue

®opma npome:xxyTouHoii arrectauuu (KP, KIT , 3auer, sx3amen) 3a4yer




4. Conep:xkaHue JUCHUIIUHBI.
4.1. Pa3gespl AMCHUMILIMHBI U BUABI 3aHATHIA.
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1 Baeneuue 1 10 | OIIK-1
2 Bunbl 1 MexaHU3Mbl KOPPO3UOHHBIX pa3pyllie- 3 2 1 15 | OIIK-1
HUH pa3INIHBIX BHJIOB CTPOUTEIBHBIX MaTCPH-
aJIoB.
3 MeToabl AMarHOCTUKU KOPPO3UOHHBIX pa3py- 3 2 1 15 | OIIK-1
HICHUI CTPOUTEIIBHBIX MAaTEPUAIOB U UX UCITBI-
TaHUN Ha KOPPO3UOHHYIO CTOMKOCTb.
4 [TpyHLIMIIBI ONITUMAIBHOTO BBIOOpA CTPOUTENb- 3 2 2 20 | OIIK-1
HBIX MaTEPUAIOB TTO0 KPUTEPHUSIM KOPPO3ZHOHHON
CTOMKOCTH.
5 Mertoms! IpeAoTBpaIleHNs] KOPPO3UHU CTPOU- 4 2 20 | OIIK-1
TEHHBIX MATEPHAJIOB ¥ 3AIUTHI OT HEEe
UTOI'O 14 6 6 80

4.2 (I)Ole/IpOBaHI/Ie HHIAUKATOPOB JOCTHIKCHUA KOMIIeTeHIIMii pasaejiaMu JUcClH-
IIJINHBI

Ne Konx nnaukaropos no-

HanmenoBanue pa3acita INCHUILINHBL
I/ | CTYIKECHMS KOMIICTCHIINH

1. | OIIK-1.13

=

Baenenmue.

2. Buapl © MexaHU3MBI KOPPO3UOHHBIX Pa3pYIICHUN paziuy-
HBIX BUJIOB CTPOUTEIBbHBIX MATEPUAJIOB.

3. Mertoapl AMarHOCTUKH KOPPO3UOHHBIX Pa3pyIICHUH CTPOU-
TEJIbHBIX MATEpPUAJIOB M WX HCHBITAHUNA HAa KOPPO3UOHHYIO
CTOMKOCTh

4. TIpuHIUIIBI ONITUMAIIEHOTO BHIOOPA CTPOUTEIIBHBIX MAaTEpHU-
aJIOB I10 KPUTEPHUSAM KOPPO3HOHHOM CTOMKOCTH.

5. MeTtonbl IpeAOTBpaIEHUs KOPPO3UU CTPOUTEIIBHBIX MaTe-

pHAJIOB U 3aLUTHI OT HEE.




4.3. 3ausaTHd JeKINOHHOr0 THIIA.

Ne HaunmeHnoBanue TeMbl O6beM, |MHHOBanmoHHas
paszena auc-
U KPaTKOE€ COAEPKAHUE 3aHATHUS aKaJl. 4achl dbopma
LUTITUHBI

1 Beenenue. llenu u 3anaun nucuumiveel. [Ipsmoit 1 [Ipesenramuu
U KOCBEHHBIN ymiep6d oT xoppos3uu. OcoOEHHOCTH 10 U3J1araeMoOMYy
KOPPO3UOHHBIX pa3pyLIEHUI B CTPOUTENBCTBE. MaTepuany

2 Kiaccndukanua KoOppo3HOHHBIX Pa3spyLUeHHI. 1 IIpeszenranun
Knaccudukanus KOppo3nOHHBIX MTPOLIECCOB M0 Xa- 10 U3J1araeMOMY
pakTepy (JoKanu3aum) pa3pylieHuid, Xxapakrepy MaTepuany
KOPPO3UOHHOMU Cpe/ibl, MEXaHU3MAaM MPOTEKAHMUS.

2 MexaHu3Mbl IPOTEKAHUS NPOLECCOB KOPPO3HUH. 2 [IpesenTanuu

DNEeKTPOXUMHYECKas KOppo3us — OOLIMil Me- 10 U3J1araéMOMY
XaHWU3M, SIBJICHUS MOJIAPU3aLUU U JIENOJIIpU3aluy, MaTepuany
0COOCHHOCTH KUHETHKH.

OcobenHoctn arMochepHON, MOPCKOU, IOA-
3eMHON (TOYBEHHOW, MHUKPOOHOIOTUYECKOU, IMOJ
JEeWCTBUEM OITYKIAIOIINX TOKOB) KOPPO3UH.

3 MeTtoabl AUATHOCTMKH KOPPO3HMOHHBIX pa3py- 2 [IpesenTanuu

IIEHUH U UCHBITAHMHA HA KOPPO3HOHHYIO CTOM- I10 U3JIaraeMoMy
KOCTb. Marepuainy
OOmue mpuHIUIBL, Ki1accudukanus U 0COOEHHO-
CTH METOJIOB JUAarHOCTHKH Pa3JIMYHBIX BUIO0B KOp-
PO3MOHHBIX paspyuieHuil marepuanoB. CraHpapt-
HbI€ METO/Ibl UCHBITAaHUI MaTepuaoB Ha KOPpPO3U-
OHHYIO CTOMKOCTb.

3 IMoka3aTesu KOPPO3MOHHON CTOHKOCTH 1 [Ipe3enTanmu
CrangapTHble NpsSMbIE U KOCBEHHBIE IOKA3aTENH 10 U3JIaracMOMY
KOPPO3WOHHOM CTOMKOCTH (MHTEHCHBHOCTH IPOTe- Marepuairy
KaHMsI KOPPO3UN) U METOIMKH UX pacyera.

4 MeToabl NpeA0TBPALiEeHUsS] KOPPO3MH HA CTAAUU 3 [Ipe3eHTamuu mo

NPOCKTHPOBAHUS 000PY/10BaHUS, KOHCTPYKIHI
U COOpPYKeHHUH

[IpaBuna onTUMaNIbHOTO BHIOOpAa MaTepHANIOB U UX
COYETAaHHUW MO KPUTEPUIO MAKCHUMAJIBHOW KOPPO3H-
OHHOU CTOMKOCTH.

Y4er KOHCTPYKTHBHO-TE€OMETPUUYECKUX (HAKTOPOB,
BIIMAIOIIMX HA PUCK BO3HUKHOBEHUS U MHTCHCHUB-
HOCTb IIPOTEKAHUS KOPPO3HH.

M3J1araeMoMy
MaTepuary




Ne

HanmeHoBaHNE TEMEI O60beM, |MuHHOBanMOHHAS
paszena auc-
U KPaTKOE COEPKAHUE 3AHATHS aKajl. 4yacsl dopma
LUIUTHHBI
5 Metoabl  3amUTBI  OT  KOPPO3MM  NIpH 4 [IpesenTanuu
JIKCILIyaTAMH OOOPYI0BAHUA, COOPYKEHMH M 110 U3JIaracMOMy
KOHCTPYKIHIA MaTepuany
Metoabl MOBBILIEHHUS] KOPPO3ZUOHHON CTOMKOCTH 3a
CUET BO3JEHCTBUS Ha MarTepuall. 3alllUTHBIE
HOKPBITUA: KJIacCU(UKALMS, CBONCTBA, METOJIbI
HaHeceHus. Koppo3nOHHOCTOMKOE JIETMPOBAHMUE.
OnexkTpoxumuyeckass (IIPOTEKTOpHas, KaTOIHasd,
aHOJIHAs 3alIUTa).
4.4. 3aHATUS CEMHMHAPCKOI0 THIIA.
4.4.1. CemuHapbl, IPaKTHYECKUE 3aHATHS.
Ne
HaumeHnoBaHue TeMbl O6wem, |MHHOBanMoHHas
paszena auc-
U KpaTKO€ CO/Iep KaHUE 3aHATUS aKaj. yachl bopma
LUIUTHHBI
2 AHajau3 MEXaHHU3MOB KOPPO3HOHHBIX 2 AHanu3 KOH-
pa3pylueHu KPETHBIX CHUTYya-
CTyneHTbl aHAIM3UPYIOT (PaKTOPHI pUCKa KOPPO3H- Ui
OHHBIX pa3pyllIeHUN U MEXaHU3Mbl UX BO3HUKHOBE-
HUS Ha KOHKPETHBIX IIPUMEpax 3KCIUIyaTallud KOH-
CTPYKLUH U 000pyOBaHUS
3 Pacuyer nokasareseil KOPPO3MOHHOM CTOHKOCTH 2 Ananns KOH-
CrTyneHTHl BBINOJIHAKT WHIWBHIYyaJIbHBIE 3aaHUs KpPETHBIX CHTYa-
[0 pacyeTy BECOBBIX, OOBEMHBIX U 3JIEKTPOXUMHU- uuid.  WuauBu-
YECKUX IOKa3aTeslell KOPPO3UOHHONW CTOMKOCTH Ha IyanbHOE 3aja-
OCHOBAaHUHU M3MEPEHHBIX MAacCOBBIX MOTEpPh Mare- Hue Ne 1.
puaia, BBIACIEHUS BOAOPOJA, MOTJIOUICHHUS KUCIIO-
polla WM CHUJIBl KOPPO3MOHHOTO TOKa MpPHU CTaH-
JAPTHBIX UCTIBITAHUSX
3 Pacyer mapamMeTrpoB 3JIEKTPOXMMHMYECKOHN 3a- 2 AHnanu3 KOH-
IIHUThbI KpPETHBIX CHTYa-
CTyneHThl pacCUMTHIBAIOT TpeOyeMble XapaKTepu- unid.  Muausn-
CTUKHU CHUCTEM IPOTEKTOPHOM U KATOJHOM 3aILUThI nyanbHOE 3aja-
JUISL 3aIaHHBIX KOHCTPYKLIHH M COOPYKEHHHM Ha Hue Ne 2.
OCHOBAaHUM MCXOAHBIX JAHHBIX Ul NPOEKTHPOBA-
HUs
4 OntumanbHbIil BHIOOP MaTepHAJIOB MO KpPHUTe- 6 Amnanmms KOH-

pUsIM KOPPO3HOHHOM CTOMKOCTH

CryneHTsl pa30oMpalOT KOHKPETHBIE MPUMEPHI IKC-
IJTyaTaliiil KOHCTPYKIIMH M COOPY>KEHUM W BBHIOH-
par0oT MaTCpraIbl IJId UX U3TOTOBJICHUA IO KPUTC-
pHUSIM KOPPO3UOHHOW CTOMKOCTH

KPETHBIX CHUTYya-
117071




4.4.2. JlaGopaTopHbIe 3aHATHS.

Ne
paszena Jauc-
UIUIMHBI

HanmenoBaHue TeMsl
U KpaTKO€ CO/ECpKaHUE 3aHATUS

OO0neMm,
aKaJl. 4achl

HNunoBanmonnas
dopma

2

IMoTeHuMaabl METANJI0B B PacTBOPax 3JEKTPO-
JINTOB

Ha naGopatopHoM 3aHSTUM CTYAEHTBHI ONPEAEISAIOT
AJIEKTPOJIHbIE TMOTEHUIUAIBl psifja METAJJIOB B pac-
TBOpAx 3JEKTPOJIMTOB ¢ momoinsio pH-meTpa B 3a-
BUCHUMOCTH OT YCJOBHUH MOATOTOBKH MOBEPXHOCTH
MaTepuaga, cocTaBa M KOHIIEHTPAllMd PacTBOPOB

1

HN3yyeHue KMHETHMKM 3JIEKTPOXHMMHMYECKON KOP-
po3uu

B nabGoparopHoii paboTe CTyAEHTHI y4arcs omnpese-
JIATh BECOBBIE IMOTEPU METAJJIA M PACCUUTHIBAIOT
CKOPOCTb KOPPO3UH MO CHJIE KOPPO3UOHHOT'O TOKA B
3aBUCUMOCTH OT IPHUPOJBI MAaTEPUATIOB AHOJHBIX U
KaTOJHBIX YYaCTKOB, COOTHOIIEHUS UX IUIOIIAIEH 1
YCJIOBUM KOHTAKTa.

Biausinne BHeIIHUX W BHYTPeHHHMX (paKkTOpPOB Ha
CKOpPOCTh KOPPO3HH

[Ipu BeIMoONHEHUN 1a6OPATOPHON PabOTHI CTYIEHTHI
M3y4aroT KOPPO3UOHHOE IOBEACHUE MaTEpPUAIOB B
Cpelie pa3au4HbIX KHACIOT B 3aBUCUMOCTH OT XUMHU-
YECKOI0 COCTaBa CTPYKTYpbl MaTepuasa U KOHLEH-
TpalMy KHCIOTHI WIM IIEIOYHM, TEMIEPATYPBl M
0COOCHHOCTEH KOHTAKTa C OKPY>KaOIIen Cpeoi.

OmnpenesieHne CKOPOCTH KOPPO3UH METAJJIOB U
CIUIABOB 00beMHBIM METOIOM

CTyzneHTBl U3y4aloT KHHETUKY T'a30BBIICICHUS TIPU
IMPOTCKAHUN KOPPO3UH B KUCIIBIX U IICITOYHBIX CpC-
Jax ¥ Ha OCHOBAaHUH PE3YJIbTATOB U3MEPEHHU 00B-
eMa BBIJCISIONIErocs BOAOPOAA PACCUUTHIBAIOT
00BEMHBII U BECOBOI1 ITOKA3aTENIN KOPPO3HH.

Onpenenelme KaveCTBa JIAKOKPACOIHOr0 Io-
KPBITHA 3JICKTPOXUMHUYECCKUM METOAOM
CTyI(CHTLI IPpOBOAAT OLICHKY CIINIOIIHOCTU U TIOPHU-
CTOCTH JIAKOKPACOYHOI'O IMOKPBITHUA IMMOCPEACTBOM
OIIPCACIICHUA 04YaroB TOYEYHOM KOppO3HHU 110 U3ME-
HCHHUIO OKpACKHU CIICHUAIBHOTO HHAWKATOPAa

3ammTa 0T KOPPO3UM € MOMOIILI0O MHTHOMTOPOB

CryaeHThl M3y4alOT BIWSHHE XUMHUYECKOW MPUPO-
Abl W KOHICHTpAlUU I/IHFI/I6I/ITOpOB Ha CHHXXCHHUC
WHTEHCUBHOCTH KOPPO3UOHHOTO Pa3pyIICHHUS pa3-
JUYHBIX MaTepualoB B 3a/laHHBIX AarpecCHBHBIX
cpeaax u onpCACJIAOT OINTHUMAJILHBIC YCJIOBUSA HH-
ruOUpoBaHMsI HA OCHOBAHUU MOJYYCHHBIX TAHHBIX.




Ne
pasznena Jauc-
LUIUIUHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

O0nemM,
aKaJl. 4achl

NunoBanuonHas
dbopma

5

3ammTa OT KOPPO3HM CTEKJIOOMAJEBBIMHM I10-
KPBITUAMM.

CryneHTbl 3HAaKOMATCS C METOJAAMU MOJArOTOBKHU
IMOBEPXHOCTH MATEpUAJIOB K HAHECEHUIO  3alUT-
HBIX CTEKJIOAMAJIEBBIX MOKPHITUH U UX (OPMHPOBa-
HUS, HAaHOCAT CTEKJIOAMAJIEBBIE IOKPBITUS Ha IIO-
BEPXHOCTh 00pAa3IOB 3alUIIAEMBIX MaTEpUalIoOB U
ONPEIEA0T XapaKTEPUCTUKU MOTYYEHHBIX MOKPHI-
TUH (CILUIOIIHOCTb, TOJIIHUHY, aAr€3HI0).

2

4.5. CamocrositesibHast padoTa 00y4arIuxcst

No
pasjena Juc-
100200M0703 03

[Iepeyens BOonpocoB uist
CaMOCTOSITEJIBHOTO U3y4EHUS

O0newMm,
aKaJl. 4achl

®opMa KOHTPOJIA

1

OcobGenHoctr aTMoc(hepHO U MOPCKOH KOP-
PO3HH, OCHOBHBIE (DaKTOPBI, OKA3bIBAIOIIHE
BJINSHUE HA UX MHTEHCUBHOCTH U CIIOCOOBI
MIpeIOTBPALIECHUS

10

VYeTHBII onpoc

CrannmapTsl B 001acTH 00ECTICUEHHS] KOPPO-
3MOHHOW CTOMKOCTH M 3alIUThI OT KOPPO3UHU
CTPOMTENLHBIX MaTepUAIOB, COOPYKEHUN U
KOHCTPYKLUU

Buabsl 1 MexaHU3Mbl XUMUYECKOW KOPPO3HUH.
I"a3oBast koppo3us — 0COOEHHOCTH MpOTEKa-
HUS B Pa3JIMYHBIX arpeCCUBHBIX Ta30BbIX Cpe-
nax, crhenuduueckas CTOMKOCTb U HECTOM-
KOCTh DAa3JIMYHBIX KJIACCOB CTPOUTENIBbHBIX
MaTepuanaoB (METaJJIOB, CIIJIaBOB, IIEMEHTOB,
OCTOHOB, CTPOUTEIHHOW KEpPaMUKH U Jp.)
0COOCHHOCTH KMHETHKHU. Kopposust B KUIKO-
CTSIX-HEAJIEKTPOJIUTAX.

15

YcTHbIl onpoc

Ocobblie KOHCTPYKTUBHO-T€OMETPUUYECKHUE
(bakTopbl, OKa3bIBAIOIINE BIUSHUE HAa KOPPO-
3UI0

Koppo3zus nox neiicTBreM AOMOJTHUTEIbHBIX
MEXaHUYECKUX BO3JIEUCTBUI (KOPPO3UOHHOE
pacTpecKUBaHUE, KOPPO3UOHHAs YCTAIOCTb.
KOpPpO3Hs IPU TPEHUU, TUAPOIPO3HUsI, KaBUTa-
IMOHHAs! KOPPO3HUsI U CTPYHHAS DPO3US.

15

VYeTHBIi ompoc

Bri0op onTUManbHBIX KOPPO3MOHHOCTOMKHUX
MaTEpHAJIOB JJIA JKCIUTyaTallud B 3aJaHHBIX
YCIIOBHSIX

20

NunuBunyansHoE
3aganue Ne 3.
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Ne

[TepeueHs BOPOCOB IS O0mbewM,
paszena auc- dopMa KOHTPOJIA
CaMOCTOSATENILHOTO H3Y4EHHS aKaJl. 4yachl
[UTUTHHBI
S) MeTtoapl 3alIUTBl OT KOPPO3UHU MOCPEICTBOM 20 VYcTHbIl onpoc

BO3JICHCTBUSL Ha KOPPO3UOHHYIO cpely. Yna-
JIGHUE arpeCCUBHBIX KOMIIOHEHTOB M3 OKpY-
xaromiei cpensl. MTHruOupoBanue KOppo3MH.
Hcnonp30BaHue 3aIUTHBIX aTMOCheEp.

4.5.2 Tembl MHAUBHIYAJIBHOIO 32JaHUSA

NuauBuayanbHoe 3axanue Ne 1 «Pacyer nmokazareneit KOPpO3HOHHON CTOMKOCTH.
NuauBuayanbHoe 3axanue Ne 2 «Pacyer mapaMeTpoB JIEKTPOXUMUYECKON 3aIUATHI».
2.1 Pacuer mapamMeTpoB MPOTEKTOPHOM 3aLUTHI.

2.2 PacueT mapaMeTpoB CTaHIIUU KaTOTHOM 3aIUTHI.

NupuBuayanbHoe 3aganue Ne 3 «BoiOop onTHUManbHBIX KOPPO3UOHHOCTOMKUX MaTepH-
aJIOB JIJISl DKCIUTyaTally B 33JJaHHBIX YCIOBHSIIX).

5. MepeveHb y4eGHO-METOAUYECKOr0 OfecmedeHusl sl CAMOCTOSATEILHOM PaGoThI
00YyYAIOIIMXCS 10 TUCHUTLTHHE.

Meroauueckue yka3aHus sl 00yJaroIuXcsl 10 OPraHu3aI[ii CaMOCTOSITEIbHON PabOThI
M0 JUCHUIUIMHE, BKJIIOYAsl MEPEYeHb TEM CaMOCTOSATEIbHOM paboThl, (OpMBI TEKYIIEro KOH-
TPOJIS TIO JUCITUILIMHE U TPEOOBAHHUS K UX BBIMOJHCHUIO Pa3MEIIeHbI B SJIEKTPOHHOM HHpOpMa-
1MoHHo-o0paszoBatensHo cpeae CIIOI TU(TY) na caiite: http://media.technolog.edu.ru

6. @oHI OLIEHOYHBIX CPEACTB AJIsl IPOBeAeHUsI MPOMEKYTOUHOM aTTecTAlNU

CBOeBpeMEHHOE BBHINOJIHEHUE 00YUYaIOIIUMCSl MEPOIIPUITUI TEKYILEro KOHTPOJIS T03BO-
JSI€T TPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIM YPOBEHD («yAOBIETBOPUTEIHHO») OCBOCHUS MPEY-
CMOTPEHHBIX 3JIEMEHTOB KOMITETECHIIUH.

Pe3ynbTarhl JUCHUIUIMHBI CUUTAIOTCS TIOCTUTHYTBHIMU, €CJIH JJISl BCEX 3JIEMEHTOB KOMIIe-
TEHIMHA IPEBbIIIEH (JOCTUTHYT) MOPOTOBBIM YPOBEHb OCBOESHUS KOMIIETEHIIMU HA JAHHOM JTarle.

Texymias aTTecTarus Mo AUCIUIUIMHE MPOBOAUTCS B (OpME cAauu OTYETOB MO Jlabopa-
TOopHBIM pabotam. K ciaue 3auera JONMyCKalOTCs CTYJCHTHI, BHITIOJIHUBIINE BCe (POPMBI TEKYIIIe-
ro KOHTPOJIS.

[TpomerxyTouHas arTecTanus NpoBOIUTCS B (hopMe 3aueTa.

3aueT mpeaycMaTpuBaeT BHIOOPOUHYIO MPOBEPKY OCBOEHUS MPETyCMOTPEHHBIX 3JeMEH-
TOB KomneTeHIMH. [Ipu coade 3auera, CTYJEHT MOJIy4YaeT TPU BOIPOCA U3 MEPEYHSI BOIPOCOB,
BpeMs MMOATOTOBKH CTY/IEHTA K YCTHOMY OTBETY - 10 30 MUH.

[Tpumep BapraHTa BOIIPOCOB Ha 3a4eTe:
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http://media.technolog.edu.ru/

Bapuant Ne 1
1. Knaccugukaius KOppo3HOHHBIX IIPOLECCOB MO XapakTepy (JIOKaJM3aluu) paspy-
LIECHU.
2. MeTo/ibl TMarHOCTUKU KOPPO3UOHHBIX pa3pylLEeHU.
3. IlporekTopHas 3amuTa OT KOPPO3HUH.

@DoH/| OLIEHOYHBIX CPEJICTB MO NUCIHUILIMHE NpeacTabieH B [Ipunoxennn Ne 1

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEpaTypbl, HEOOXOAMMOM
JJIS1 OCBOEHMS 1M CHUILITHHBI

a) IleyaTHble U31aAHUA.

1. Kopposust u metoas! 3amuTsl: yaeoHoe nmocodue / C.1.I'puneBa, M.M. Crrues, T.B.
JlykamoBa [u ap.], MunucrepctBo oOpa3zoBanHusi U Hayku Poccuiickoii denepauuu, CaHKT-
[TeTtepOyprckuil rocy1apCTBEHHbIH TEXHOJOTMYECKMM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa reopernueckux ocHoB marepuanoBeaenus. — Cankt-IlerepOypr : CIIGI' TU(TVY), 2012.
-96 c.

2. TeopeTnyueckue M MPaKTUYECKHE OCHOBBI XUMHUYECKOTO COMPOTHUBIICHUS MAaTEPHAIIOB:
naboparopusiii npaktrukyMm / C.U.I'punesa, B.H. Kopo6ko, C.B. Mskuu, M.M. Csrues // Munu-
cTepcTBO oOpazoBanusi M Hayku Poccuiickoit denepaunu, Cankr-IlerepOyprckuii rocynap-
CTBEHHBI TEXHOJOTMYECKUI MHCTUTYT (TexHUYecKkuil yHuBepcurer), Kadenpa teopernueckux
ocHoB MaTepuainoBenenus. — Cankt-IlerepOypr : CIIGI TU(TY), 2013. — 51 c.

3. Kopobko, B.H. Dnekrpoxumuyeckas 3amuTa OT KOPPO3UU: METOUUECKHE yKa3aHus //
MunucrepcTBo oOpazoBaHus U Hayku Poccuiickoit deneparnuu, Cankr-IletepOyprekuit rocy-
JAPCTBEHHBIN TEXHOJIOTMYECKUM MHCTUTYT (TeXHMUYecKui yHuBepcurer), Kadenpa teopernye-
ckux ocHOB MarepuanoBeaenus. — Cankr-IlerepOypr : CIIGI TU(TVY), 2013. - 55c.

4. Ulseiinep, ®@.A. Kopposzus mnactmace u pesun: / O.A. lseiinep. — Cankr-IlerepOypr:
«HOT», 2010. — 638 c. — ISBN 978-5-91703-010-4.

5. AHTHKOpPPO3HOHHAs 3amuTa: cripaBouHoe nocodue / I'. I'. Apramommna, H.C. FOp-
kuHa. - b.m.: 3A0 "YK "BBICO", 2009. — 447 c. — ISBN 978-5-83383.

6. Tepentses, B.1. Boprba ¢ kopposueli B cuctemax BojocHadxkenwus: / B.U. TepenTnes,
C.B. Kapasan, H.M. IlaBnoBen. — Cankr-IlerepOypr: «IIpocnekt Hayku». 2007. — 324 c. —
ISBN 978-5-903090-11-2.

7. JlerupoBannsle ctanu: ydyeObnoe mocobue / T.B. Jlykamosa, C.W. I'puneBa, B.H. Ko-
pobko, C.B. Mskun // MunucrepctBo ob6pa3oBanus u Hayku Poccuiickoil ¢penepanuu, CaHkT-
[TerepOyprckuii rocy1apcTBEHHBIM TEXHOJIOTUYECKUA MHCTUTYT (TEXHUYECKUH YHUBEPCUTET),
Kadenpa teopermueckux ocHoB wmatepuanioBenenus. — Cankrt-Ilerepoypr : CIIOI TU(TY),
2013. - 38 c.

8. ArfoMHHMI, MarHui U JIETKWE CIUIaBbI Ha MX OCHOBE: yueOHoe mocodue / C.B.MsikuH,
T.B. Jlykamosa, H.A. Xpuctiok, M.M. CerueB // MunucrepcTBo o6pa3zoBanus u Hayku Poccuii-
ckori penepanun, Cankt-IlerepOyprckuii roCy1IapCTBEHHBIN TEXHOJIOTHUYECKUH WHCTUTYT (TEX-
HU4eckuit yHuBepcuteT), Kadenpa rteopernueckux ocHOB MatepuanioBeneHus. — CaHKT-
[TetepOypr: CIIOI' TU(TY), 2019. —32 c.

9. JIykamoBa, T.B. Menp u cruiaBsl Ha ee OCHOBBI: yueObHoe mocodue / T.B. Jlykamiosa,
C.B. Msxkun, K.A. Orypros // MunucrepctBo ob6pazoBanus U Hayku Poccuiickoit denepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHBIM TEXHOJIOTHUECKUNW MHCTUTYT (TEXHUYECKUI YHHUBEP-
cuter), Kadenpa teopermueckux ocHOB MartepuanioBeneHus. — Cankt-IletepOypr
CIIGI'TU(TY), 2020. — 34 c.

10. Msakun, C.B. Hukens, TUTaH U cIuiaBBl Ha UX OcHOBE: YueOHoe nmocooue / C.B. MskuH,
T.B.JIykamoBa // MwunucrepctBo obOpa3zoBanus W Hayku Poccuiickoit ¢eneparumn, CaHkr-
[TerepOyprckuii roCyIapCTBEHHBIH TEXHOJIOTHYECKUH HHCTHTYT (TEXHUYECKHUN YHUBEPCHUTET),
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Kagenpa reopernueckux ocHoB matepuanosenenus. — Cankr-IlerepOypr : CIIGI TU(TY), 2019.
-39c.

0) 3JIeKTPOHHbIE U3IAHUS

1. Kopposust u metoas! 3ammthl: yuedbHoe nocodue / C.W.I'puneBa, M.M. Crprues, T.B.
JlykamoBa [u nap.], MuHHCTepcTBO 00pa3oBaHus W Hayku Poccuiickoit denepamuu, CaHKT-
[TeTtepOyprckuil rocy1apCTBEHHBIH TEXHOJOTUYECKMM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa teopetnueckux ocHoB marepuanoBeaeHus. — Cankr-IletepOypr : CIIGI TU(TY), 2012.
— 96 c. // CII6I'TU. Dnexrponnas 6udmmoteka. - URL: https://technolog.bibliotech.ru (mara 06-
pamenus: 15.01.2022). - Pesxum 1ocTyma: 11 3aperuCTPHp. IMOJIb30BaTENCH.

2. Kopobko, B.H. DnekTpoxuMuyeckas 3alura OT KOPPO3UU: METOUYCCKUE yKa3zaHus //
MunucrepcTBo oOpazoBanus W Hayku Poccuiickoit denepannn, Cankr-IlerepOyprckuii rocy-
JAPCTBEHHBIM TEXHOJOTHYECKUI MHCTUTYT (TeXHWYecKui yHuBepcureT), Kadenpa teopermnue-
CKUX OCHOB MatepuanoBeneHus. — Caunkr-Iletepoypr : CIIGI'TU(TY), 2013. — 55 c. /I
CIIOI' TU. Dnexrponnas 6ubmmoreka. - URL: https://technolog.bibliotech.ru (mata o6pamenus:
15.01.2022). - Peskum A0CTyMa: st 3aperucTpup. MOJIb30BaTeei.

3. Ilgeiinep, ®.A. Kopposus mnactmace u pesun: / @.A. Hseituep. — Cankr-IlerepOypr:
«HOT», 2010. — 638 «c. // CI6I'TU. Dnexrponnas Oubnuoreka. - URL:
https://technolog.bibliotech.ru (gara oopamienus: 15.01.2022). - Pexum gocTyma: MO MOIITHCKE
ISBN.

4. JlermpoBanHble ctayu: yaebnoe nocooue / T.B. Jlykamosa, C.1. I'puneBa, B.H. Kopo6-
ko, C.B. Mskun // MunucrepctBo obpa3zoBaHusi u Hayku Poccuiickoii ¢enepanun, CaHKT-
[TeTtepOyprckuil rocy1apCTBEHHbIH TEXHOJOTUYECKMM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kagenpa teopernueckux ocHoB MarepuanoBeneHus. — Cankr-IlerepOypr : CIIGI TU(TY),
2013. — 38 ¢. // CII6I'TU. Dnektponnas oudanoteka. - URL: https://technolog.bibliotech.ru (na-
ta obpamenus: 15.01.2022). - Pexxum goctymna: Ais 3aperucTpup. Mojb30BaTeleH.

5. AntoMuHUI, MarHuil U Jerkue CIulaBbl HA UX OCHOBE: yueOHoe nocodue / C.B.MskuH,
T.B. Jlykamosa, H.A. Xpuctiok, M.M. CsrueB // MunuctepcTBo oOpa3oBanus u Hayku Poccuii-
ckori penepanun, Cankt-IlerepOyprckuii rocy1IapCTBEHHBIN TEXHOJIOTMUYECKUH WHCTUTYT (TEX-
HuJeckuit yHuBepcuteT), Kadenpa teopernueckux OCHOB MatepuanoBeneHus. — CaHKT-
[Terepoypr: CIIOI'TU(TY), 2019. — 32 c. // CII6BI'THU. Dnexkrponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru (mata o6pamenus: 15.01.2022). - Pexxum gocTyma: i 3aperu-
CTPHp. MTOJIB30BATEIEH.

6. Jlykamosa, T.B. Meap u ciiaBel Ha ee OCHOBBL: yuebHoe mocobue / T.B. Jlykamiona,
C.B. Msxkun, K.A. Orypros // MunucrepctBo ob6pazoBanus u Hayku Poccuiickoit denepanuu,
Cankr-IlerepOyprckuii rocy1apcTBEHHBIH TEXHOJIOTHYECKUH MHCTUTYT (TEXHUYECKHH YHUBEp-
cuter), Kadenpa teopernueckux ocHOB MmarepuanoBeneHus. — Canxt-IlerepOypr
CIIoI'TU(TY), 2020. — 34 c. // CII6I'THU. DOnekrponHas Oubmuoreka. - URL:
https://technolog.bibliotech.ru (mara oopamenus: 15.01.2022). - Peskum goctyma: st 3aperu-
CTpUP. NOJIb30BATENEH.

7. Mskun, C.B. Hukenb, THTaH # CIIaBBl Ha UX OCHOBE: YueOHoe nmocodue / C.B. MskuH,
T.B.JIykamoBa // MunucrepctBo obOpa3zoBaHus W Hayku Poccuiickoil ¢eneparuu, CaHKT-
[TeTepOyprckuil rocy1apcTBEHHBIH TEXHOJIOTUYECKHM MHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kagenpa reopernueckux ocHoB MatepuanoseneHus. — Cankr-IlerepOypr : CIIGI TU(TY), 2019.
— 39 c. // CII6I'TU. Dnextponnas oubmmoreka. - URL: https://technolog.bibliotech.ru (mata 06-
pamenus: 15.01.2021). - Pexxum noctyna: uist 3apeructpup. nonb3osareneid. // CII6I TU. Dnek-
TpouHast 6ubnmoreka. - URL: https://technolog.bibliotech.ru (mara obpamenus: 15.01.2022). -
Pexxum nocTtymna: s 3aperucTpup. m0JIb30BaTENICH.
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8. IlepeyeHb JIEKTPOHHBIX 00pa30BaTeIbHBIX PeCypcoB, HeOOXOAUMBIX /ISl 0CBOe-
HMSA AUCHUILIUHBI.

- yueOnsrii an, PIT/] u yaeOHO-MeTOAMUECKHE MaTepUaIbl:
http://media.technolog.edu.ru

- DuexTponHas oudanorexa CIIOI'TU(TY) (na 6aze IbC «budauoTex»)

[Mpunannexxuocts — coocTBeHHas CIIGI TU(TY).

JloroBop Ha mepeaauy npaBa (IPOCTONH HEUCKIIOYUTENbHOM JIMIEH3MN) Ha UCIIOIb30Ba-
HUS pe3ynbTaTa HHTEIIEKTYanbHOU nearenbHoctd OO0 «bubmmoTex»

I'KNe0372100046511000114 135922 ot 30.08.2011

Anpec caiita — http://bibl.Iti-gti.ru/

HNHTepHeT-pecypchl: TPOBOIUTh TIOMCK B  PA3JIMYHBIX CHCTEMax, TaKHUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.fu u UCIOJIb30BaTh MaTEPUAIIbI
CalTOB, PEKOMEHIOBAaHHBIX MTPETIO/IaBATEIIEM Ha JICKIIMOHHBIX 3aHATHSIX.

C KOMITBIOTEPOB HHCTUTYTA OTKPHIT TOCTYI K:

www.elibrary.ru - eLIBRARY - HayuHas 31eKTpoHHasi OMOIMOTEKA MEPHOAMYSCKUX W3-
JTaHWI;

http://e.lanbook.com - DiekTpoHHO-OMOIMOTEeYHAs] cUCcTeMa M3AaTeabcTBa «JIaHby, KOJI-
aeKuuu «XuMus» (KHUTH u3gatenseTB «Jlanpy», «bunom», «HOT»), «HanorexHomorum» (KHUrU
uznatenbcTBa «bunom. JlabopaTopus 3HaHUNY);

www.consultant.ru - Koncynsrantllinroc - 6a3a 3akOHOAATEIBHBIX JOKYMEHTOB 110 PD u
Cankr-IlerepOypry;

WWW.Scopus.com - baza naHHbIx pedepaToB M IHUTHPOBAHUS SCOpPUS H3IATEIHCTBA
Elsevier;

http://webofknowledge.com - VuuBepcanpHas pedeparuBHas 0a3a NaHHBIX HAayYHBIX
nyonukanuit Web of Science komnanun Thomson Reuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
UznatensctBo IOP (BenukoOpurtanus);

www.oxfordjournals.org - ApxuB Hay4HBIX XypHaioB u3narenbcTBa Oxford University
Press;

http://www.sciencemag.org/ - TTomHOTeKCTOBBII TocTyn K *ypHany Science (The Ameri-
can Association for the Advancement of Science (AAAS));

http://www.nature.com - JToctyn k sxypuany Nature (Nature Publishing Group);

http://pubs.acs.org - doctyn k koyutekuuu >xypHainoB Core + m3garenbcTBa American
Chemical Society;

http://journals.cambridge.org - TIOJHOTEKCTOBBI MJOCTYN K KOJUICKIIMH JKYypPHAJIOB
Cambridge University Press.

WWW.i-exam.ru.

9. MeTroauyeckue yKa3aHusi JAJIsl 00y4aI0IHUXCsl 10 0CBOEHUIO TUCIIUILIHHBI.

Bce Buabl 3ansTHi IO AuciuIuinHe «MartepHraaoBeeHHe» IPOBOAATCS B COOTBETCTBUH C
TpeboBanusmu cienytomux CTII:

CTII CIIGI'TU 040-02. KC YK/IB. Buas! yue6HbIx 3ansaTuil. Jlekuus. O6ume tpedoBa-
HUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIx 3ausaTHii. JITabopaTopHbIe 3aHATHUSI.

OO6mue TpeGoBaHUs K OPraHU3alliU U TTPOBEACHHUIO.

CTII CIIOI'TH 048-2009. KC YKIB. Buasl yueOubIx 3anatuii. CamMmocTosiTebHas TU1a-
HUpyemas paboTa cTyaeHToB. O0mme TpeOoBaHUS K OpraHu3aIuy U POBEICHUIO.

[TnanupoBaHue BpeMeHH, HEOOXOJMMOI0 Ha M3y4eHHE IAaHHOW JAUCHUIUIMHBI, JIydlle
BCET0 OCYILECTBIISATh Ha BECh CEMECTp, MPENycMaTpuUBas MPH 3TOM DPETYISPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.
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http://media.technolog.edu.ru/
http://bibl.lti-gti.ru/
http://www.yandex.ru/
http://www.google.ru/
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http://www.yahoo.ru/
../Downloads/www.elibrary.ru
http://e.lanbook.com/
http://www.consultant.ru/
../Downloads/www.scopus.com
http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
../Downloads/www.oxfordjournals.org
http://www.sciencemag.org/
http://www.nature.com/
http://pubs.acs.org/
http://journals.cambridge.org/
http://www.i-exam.ru/

OCHOBHBIMHU YCIIOBUSIMH TPABWJIBHOW OpraHM3aluu y4eOHOTro Iporecca Ui CTYACHTOB
SABJISIETCSL:

IJTAHOBOCTh B OPTaHU3alUU y4eOHOU paboThI;

CEpPbE3HOE OTHOUIEHUE K U3YUYEHUIO MaTepuana;

IMOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansTus CTyIeHT NOJIKEH NPUXOAUTh, UMES 3HAHUS 110 YK€ H3YyYEHHOMY MaTepHally.

10. [Tepeyenb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX NPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO MPoOIEcca MO0 TUCHHUILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHUH.

B y4ueOHOM mporiecce 1Mo JaHHOW AMCHUIUIMHE MPEAYCMOTPEHO HCIIOJIb30BaHuEe UHDOP-
MAaIMOHHBIX TEXHOIOTH:

YTEHUE JIEKLUN C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTAlUM;

B3anMo/eiicTBre ¢ oOydaromumucs nocpeactsom SNOC.

10.2. IlporpamMHoOe oOecniedeHue.
Jlnist IpoBeIeHUsT 3aHATHI MMEIOTCSl TIEPCOHATIBHBIE KOMITBIOTEPHI C TPOTPaMMHBIM obec-

MICUCHUEM:

- Oneparmonnas cucrtema Microsoft Windows 10 Professional;

Microsoft Office Std, AxagemMuueckass JUIEH3Us, CYOJIHIICH3UOHHBIM JOTOBOP
Ne02(03)15 ot 20.01.2015, ¢ 20.01.2015 6eccpouHo;

- AHTHBHpYcHOe nporpammuoe odecnieuenue Kaspersky Endpoint Security;

- Apache OpenOffice.org (Apache 2.0) / LibreOffice (GNU LGPL 3+, MPL2.0);

- PTC Mathcad (I'K Nel9 ot 13.10.08 r. Ha npeaocTaBlieHHE aKaJeMHUYECKOM JTUICH3UH
Ha MathCAD University Department Perpetual-200 Floating).

10.3. Ba3bl JaHHBIX U HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI.

1. http://prometeus.nse.ru — 6aza I'TTHTE CO PAH.

2. http://borovic.ru - 6a3a marenros Poccun.

3. http://1.fips.ru/wps/portal/Register - denepanbHbIif HHCTUTYT MPOMBIIIIICHHOH CO0-
CTBEHHOCTH

4. http://google/com/patent- 6a3za marenros CIIIA.

5. http://freepatentsonline.com- 6a3a materros CIIIA.

6. http://patentmatie.com/welcome - 6a3a nateatos CIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - esponeiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza TOCTos.

10. http://elibrary.ru — Poccuiickast mouckoBasi CHCTEMa HAYUHBIX ITyOJIHKAIINH.

11. http://springer.com — aHTIOS3bIYHAS TIOUCKOBAst CHCTEMA HAYYHBIX TYOIHKAIHA.

12. http://dissforall.com — 6a3a gucceprarmii.

13. http://diss.rsl.ru — 6a3a aucceprarmii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a ceKTPOB XUMHYECKUX COCAUHEHHUH.

16. http://markmet.ru — mapo4HuK cranei.
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11. MaTepuajibHO-TeXHHYeCKOe 0o0ecneyeHue OCBOCHHS TUCHMILINHBI B X0/1€ peaju-
3alMi 00pa30BaTeJIbHOH MPOrpaMMBbl.

Jnis mpoBeieHus J1abOpaTOPHBIX 3aHATUH HCIIONIB3YETCs 1adopaTopusi, OCHAIIEHHAs BbI-
TSDKHOW BEHTWIALMEH, 000py/IOBaHUEM M MaTepHalaMH, HEOOXOIUMBIMHU IS POBEACHUS Jia-
0OpaTOpHOro MpakTUKyMa.

MartepuanbHO-TeXHHYECKOE o0ecriedeHne TUCHUIIIHHbI:
- DJIEKTPOHHbBIEC AHAJTUTHYECKUE BECHI
- OOpa31bl MaTepUaIoB JIJIsl IPOBEICHUS UCIIBITAHUM Ha KOPPO3UOHHYIO CTOMKOCTD
- MydenbHbIe IEUH
- CymmibHble mKagbl
- IHCTpyMEeHTHI AJ11 U3MEPEHHUsI T€OMETPUUECKHUX Pa3MepoB 00pa3IoB: AJIEKTPOHHBIE ITAHTEH-
IUPKYJIH, MATHUTHBIE TOJIIITTHOMEPHI
- pH-MeTphI
- BOJIOPOJHBIE KOPPO3UMETPHI
- PacTBOpHI KMCIIOT, MENOYEN U COJIEHN
- XuMuueckas nocyja
- DJeKTpUYECKUE HarpeBaTeln
- DIIeKTpOU3MEPUTEIIbHBIE IPUOOPHI
- KoMmnbrorepsl

12. Oco0eHHOCTH OCBOEHUA AUCHUMIIJIMHBI HHBAJTUIAaMHI U JUIAMHU ¢ OTrPAaHHYCHHbI-
MM BO3MOKHOCTHAMHU 3/10POBbHA

Jlji1 UHBANUAOB U JIUIL] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU y4€OHbBIE TPOLIECC OCYILECTB-
asiercst B cooTBeTcTBUH ¢ [lonojkeHneM 06 opranuzanuy yaeOHoro mpoiecca i 00yueHus UH-
BaJIMJIOB U JIMI] C OIPaHUYEHHBIMU BO3MOXHOCTAMHU 370poBbsi CIIOI' TU(TY), yrBepxaeHHbIM
pextopom 28.08.2014 r.
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[Tpunoxenue Ne 1

K paboueii mporpaMme JTUCIUILTAHBI

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/eHUS MPOMEKYTOUHOM aTTeCTALNH 10

o JTMCHMIIJINHE «XHMHYecKasi CTOHKOCTh CTPOUTECIBHBIX MATECPHUATIOB)»

1. TlepeyeHb KOMNeTEeHUUH 1 3TANOB UX (opMHUPOBAHMSI.

Nuanexc koMm-
MHETEHINU

Conepxanue

Ortan GopMupOBaHUS

OIIK-1

Cnocoben pemars 3agauyv NPoecCMOHATBHON J1esi-
TeJbHOCTH HA OCHOBE HCIOJIb30BAHHUS TEOPETHYECKHX
U NPAKTHYECKUX OCHOB €CTECTBEHHBIX M TE€XHHYECKHX
HAYK, a TAaK)Ke MaTEeMaTUYECKOro arrnapara

IIPOMEXKYTOUYHBIN
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2. IToxa3zaTenn u KPUTECPUHA OLNCHUBAHUSA KOMIIeTEeHIIUIl Ha PA3JTUYHBIX 3Tamax ux q)OpMI/IPOBaHI/Iﬂ, mKaJa OoncHUBaHUuA

Kon n nammenoBanme
HWHJIUKATOPa TOCTHKE-
HUS KOMIIETEHIIUNA

[MokazaTenn copMUpPOBAaHHOCTH
(meckpunTOpHI)

Kpurepuit
OIICHUBaHUS

YpoBHH CHOPMHUPOBAHHOCTH

(ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)

«YAOBJICTBOPUTCIILHO» «XOPpOoIOo» «OTJIUYHO»
(TIOpOTroBBIif) (cpenumii) (BBICOKHIA)
OIIK-1.13 3naer kiaccudukanuio U Mexa- | OTBeTsl Ha Bompo- | imeer mnpencrasie- | imeer  mpencrasie- | Cnocoben — ompene-
OlLleHKa XUMHUECKOH | HU3MBbI KOPPO3HMOHHBIX paspymie- | bl Ne 1-19 k 3aue- | HUE 00 OCHOBHBIX | HI€ O MEXaHHM3Max | JIATh MEXaHU3MEI
CTOMKOCTH cTpou- | HUH Pasin4HBIX KIAcCOB CTpou- | TY. BUJIaX  KOPPO3HOH- | KOPPO3UOHHBIX  pa3- | KOPPO3UOHHBIX  pas-
TEIbHBIX MaTEPUANIOB. | TEIBHBIX MaTe€pUallOB, OCHOBHBIE HBIX  PaspyIICHHIl | PYIICHHII CTPOUTENb- | PYLUICHHH U (aKTOPEL,
(aKTOpBI, BIMAIOIIME HA XHMHYE- CTPOMTEIBHBIX ~ Ma- | HBIX MATepHaioB M | BIMAIOUIUE HA HHX.
CKyl0  CTOMKOCT  MAaTEpHalOB Tepuanos  n - KOH- | KOHCTPYKINH.
(3H-1); CTPYKLIMI.

3HaeT MeTOJbl JUAarHOCTUKU U
IIPEIOTBPALLEHUS KOPPO3UOHHBIX
pa3pylIeHU IpU IPOECKTUPOBA-
HUU COOPYKEHUN U KOHCTPYKLUH
(3H-2).

3HaeT KiaccuUKanUo MaTepua-
JIOB 0 XMMUYECKOU CTOMKOCTH B
3aBUCMMOCTH OT XapakTepa Kop-
PO3MOHHON Cpellbl MW  YCJIOBHUU
skcmuyatanuu (3H-3).

YMeeT npoBOIUTH OLIEHKY M BBI-
MOJIHATh pacyeTsl MOoKazarenen
KOPPO3HUOHHOM CTOMKOCTH Mare-
puasios (V-1);

OTBeTHI Ha BOIIPO-
cel Ne 20-21, 27-40
K 3a4eTy.
NuauBunyansHOE
3amanne Ne 2.

[IpaBunbHBIE OTBE-
Thl Ha BONpPOCHI Ne
20-21, 30-35 x 3a-
4eTy.

OTBeTH Ha BOIPO-
cel No 22-26 « 3a-

yery. HWuaauBumy-
albHOE 3aJlaHue
Ne 1.

Nwmeer mnpencrasie-
HHE O METOoAax Jua-
THOCTUKHA U IPENOT-
BpallleHUs KOppPO3H-
OHHBIX pa3pyLICHUH.

HNmeer npencrasne-
HUE O MpUHIUIAX
KJaccupuKaluy Mma-
TE€pPHUAJIOB 1O KOPpPO-
3MOHHOM CTOMKOCTH.

Cnocoben  pemiath
TUIIOBBIE KOHTPOJIb-
Hble  3aJaud  Ha
ONpECIICHUE I0Ka-
3aTesied KOpPPO3HOH-
HOM CTOMKOCTH.

CrocobGeH  BbIOMpPATH
ONITUMAJIbHBIE METOIBI
JMArHOCTHKU  KOPPO-
3UOHHBIX pa3pylIEeHUN
B KOHKPETHBIX CHUTYya-
IUSX

Cnocoben ompene-
JIATH MIPUHAJICK-
HOCTHb KOHKpCTHI)IX

MAaTepHaJIoB K COOT-
BETCTBYIOIIMM  TPYII-
aM 10 KOPPO3UOH-
HOM CTOMKOCTH.

CnocobeH o1ieHnBaTh
(bakTopbl, BIHSIOIIHE

Ha KOPPO3UOHHYIO
CTOMKOCTb MaTepua-
JIOB.

CnocoGeH BbIOMpaTh
ONTUMAJBHBIE METO-
Ibl  TIPEIOTBPALICHHS
KOPPO3UOHHBIX  pa3-
pYLIEHU B KOHKpPET-
HBIX CUTYaITUAX

Criocoben  skcnepu-
MEHTaJbHO  OmpeJe-
JISATH TPYIIBI KOPPO-
3MOHHOM CTOMKOCTH
KOHKPETHBIX MaTepu-
ajoB.

CrocobeH caMocCTOs-
TEIbHO  TPOBOJUTH
CpaBHUTEJIbHBIA aHa-
JU3 MAaTepuajIoB IO
MOKa3areysiM  KOppo-
3MOHHOM CTOMKOCTH.
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YMeeT oCcylmecTBISITh ONTUMAIIb-
HBIM BBIOOp MaTepuasoB AJS W3-
TOTOBJICHUS COOPYKCHHM M KOH-
CTPYKLMHI 0 KPUTEPHUSIM MAKCHU-
MaJIBHOM XHUMHUYECKOW CTOMKOCTH
C Y4YETOM XapakTepa KOPpPO3HUOH-
HOM Cpellbl U YCJIOBHMM JKCIUTya-
taruu (Y-2).

Bitageer HaBbIKaMM OLIEHKH PHUCKa
BO3HUKHOBEHHSI ~ KOPPO3UOHHBIX
pa3pyLICHU UCXOAs U3 YCIOBUH
JKCIUIyaTallud  COOpPYKEHUH U
koHcTpykuui (H-1).

[IpaBunbHBIE OTBE-
Tbl Ha BONpPOChl Ne
27-28 k 3auery.
NuauBunyansHOE
3amanue Ne 3.

OTBeTHl Ha BONIPO-
cbl Ne 1-26 k 3aue-

Ty.

HNmeer npencrasne-
HUE 00 OCHOBHBIX
MpPUHIOUIIAX BBIOOpA
MaTepualioB IO KpU-
TEPUSAM  MaKCHMAaJb-
HOH KOPPO3UOHHOMN
CTOMKOCTH.

HNmeer npencrasne-
HUE 00 OCHOBHBIX
BUJIAX  KOPPO3UOH-
HBIX  pa3pyLICHUU
CTPOUTENBHBIX  Ma-
TepuaaoB U (QaxTo-
pax, oOyclIOBIUBa-
IOIIUX PUCK UX BO3-
HUKHOBEHUS.

CriocoGeH TpOBOAHTH
CPaBHUTEJIbHYIO
OLICHKY XHUMHYECKOU
CTOMKOCTH MarepHa-
JOB C YYETOM OCO-
OCHHOCTEH KOPPO3H-
OHHOW Cpelbl U YCIO-
BUI AKCILTyaTaI|H.

Crioco0GeH O1eHUBATh
PUCK BO3HUKHOBEHHUS
KOPPO3UOHHBIX  pa3-
pyLIEHUA B KOHKpPET-
HBIX MOJEJIbHBIX CH-
Tyauusx.

Crioco0eH ocCymecTs-
JATh  ONTHUMAJIbHBIN
BBIOOp  MarepuasoB
JUTSL KOHKPETHBIX
Ha3HA4YCHU 110 KpU-
TEpUsIM  KOPPO3HOH-
HOW  CTOMKOCTH C
Y4ETOM  XapakTepa
KOPPO3HOHHOM CpeJibl
U YCIOBUM 3KCIUTya-
TalUu.

Cnocoben camocTosi-
TEJIbHO IPOTHO3UPO-
BaThb PUCK BO3HHUKHO-
BEHHSI KOPPO3UOHHBIX
pa3pylLICHUl MaTepu-
aJOB M KOHCTPYKLIMI
C YYE€TOM YCIIOBUH HX
SKCILTyaTallHHu.

[Mkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
[To aucIUIUIHHE TIPOMEKYTOYHAs aTTeCTalMsl MPOBOIUTCS B opme 3auera. [llkaga olneHUBaHMS - «3aUTEHO», «HE 3a4TeHO». [ moaydeHus
3a4€Ta JIOJDKCH OBITh IOCTUTHYT «IIOPOTOBBIN» YPOBEHb OCBOCHUS MPEITYCMOTPEHHBIX AIEMEHTOB KOMITETCHIIHH.
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3. TunoBbie KOHTPOJIbHBIE 3aJaHUS IJIsl IPOBeeHUs POMEKYTOYHOMH aTTecCTAUH

IIpumepbl HHAMBUAYAJIBHBIX 3aJaHUN
3.1 3apanue no reme «Pacuer nokasareseil KOppO3MOHHON CTOHKOCTH»

Koppo3unoHHasi CTOWKOCTh — CITOCOOHOCTh MeTajllla CONPOTUBIATHCS Koppo3un. [lokaza-
TESIIN KOppO3I/IOHHOI71 CTOUKOCTH II03BOJISIIOT CpPaBHHUTH PAa3JIMYHBIC METAJJIbI U CIUJIABBI 110 CI10-
COOHOCTH COTIPOTUBIIATHCS KOPPO3HH.

BecoBoii nokazarens K; xapakrepusyer moTepro Macchl METajlia B pe3yJibTaTe KOPPO3UH
C CIUHHMIIBI TOBEPXHOCTH B CIIUHUILY BPEMCHH:

A
K,= S—“T‘ /(v * )] (1)

rae Am — morepsi Macchl METajuIa, T; S — MOBEPXHOCTh METallla, MOJBEPrHyTasi KOPPO3UH, M
T — BpeMs1 KOppO3uH, Y.

['myOounHbI moKa3zarens [1 xapakrepusyer TiayOMHY KOPPO3HMOHHOTO DPa3pyLICHHS METaia B
€AVHUILY BPEMEHU:

I1 =K, % , [MM/Tox] 2)

IJIe p — INIOTHOCTB METAILIA, I/CM°.
O6nemubIi okazarens Ky xapakrepuszyer 00beM BBIICTUBIIETOCS B PE3YJIbTaTe KOPPO3UU BO-
Jopojia (MK MOTJIONIEHHOTO KUCIOPO/a) ¢ €IMHUIIBI TOBEPXHOCTH B €UHUILY BPEMEHH:
AVy
2 3 2 4
Ky =g ow(ent * )] 3)

‘T
3
rae AV Hy (AV O;) 00beM BBIACIUBILETOCS BOAOPOaa (IOTJIOIEHHOTO KUCIOPOaa) B CM°, MpH-
BEJICHHBIN K HOPMAJIBHBIM YCJIIOBHSM IO (popMmyIie:

AVin — AVHzI/IBM-p-273, o] @
760-(273+1)

r7€ p — JAaBJIeHHE, MM.pT.CcT.(HopManbHOe naBienue = 760 mm pt.cT. wim 1013 rlla); t — remme-
patypa, °C; AV Housm (AV Oapzm) — 00bEM BBIIEIUBIIErOCs BOAOPoaa (IOTJIOMIEHHOTO KHCIIO-
poJia), U3MEPEHHBIN B ONIBITE TIPU JAHHBIX P U 1.

3nas AV H; (AV O3), MOXKHO HalTH TIOTEPIO MACCHI:

m = A-AVH: Am = A-AVo,
“n-112-1000° " ©Y h56.1000' 1 (50

A — aToMHas Macca MeTaJljia, I/MOJIb; N — BAJIEHTHOCT.

B cnyyae aNeKTPOXMMMUYECKON KOPPO3MM NOTEPHD MACCbl MOXKHO TaK¥Ke HalWTh C MOMO-
L bo 3aKoHa ®apagen No cnie KOPPO3NOHHOTO TOKa:

m=—li§L~f|@mr4ﬂ (6)
F-n-1000 Jo

riae | — cuna kopposnonHoro Toka, MA; F = 96500 Ki/monb — aucino @apanes; T — BpeMs, MHH.
Wurerpan I(t)dt HaxoauTcs U3 miomaan rpaguuecKoll 3aBHCHMOCTH TOKa KOPPO3UH OT BpeMe-
HHU.
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3aganue 1
Ornpenenuth BECOBbIC TOTEpU U 0OBEMHBIN TOKA3aTellb CKOPOCTH KOPPO3UH CILIaBa, €CIU MPOo-
1[eCC MPOTEKaN ¢ BOJOPOIHOM JIETIOIsIpU3aiieil U U3BECTHBI:

temneparypa — 18°C;

JlaBjieHue — 757 MM pT. CT.;

BaJIEHTHOCTH — 3;

aromHas macca — 27,0

KOJIMYECTBO BBICIMBIIETOCS BOJOpo/a 3a 1,5 yaca coctaBuiio 69 cm®

pasmeps! uzaenus — nuamerp 0,030 M, pyuna 0,065 m

3aganue 2
OrnpenenuTh BECOBBIC MTOTEPH CILIABA IO CHJIE KOPPO3MOHHOTO TOKA M TITyOWHHBIN TTOKa3aTelb
CKOPOCTH KOPPO3UH, €CIIH U3BECTHBI:

temreparypa — 21 °C;

BAJIEHTHOCTD — 2;

aToMHas macca — 65,4;

BpeMs UCIbITaHus — 2,3 Jaca;

wioTHocTh — 7100 KF/M3;

pa3mepsl KoHTakTHpyemoit moBepxHocT 0,035 m x 0,030 m % 0,005 wm;

cuja TOKa B MOMEHT norpyxenus — 150 MA; uepe3 2 MunyTsl — 100 MA;
yepe3 4 MuHyTHl — 98 MA; uepe3 6 MUHyT — 96 MA; uepe3 8 MUHYT — 94 MA;
yepe3 10 munyT — 90 MA 1 J1anee OHa He MEHSLIACh.

3amanmne 3
Onpenenuth BpeMsi KOHTAKTa CIIjIaBa C KOPPO3UOHHOM Cpeloil, €CIu U3BECTHBI:
mIoTHOCTEL — 7100 Kr/M3;
temreparypa — 25 °C;
JaBieHue — 754 MM pT. CT.;
BAJIEHTHOCTE — 2;
aToMHas macca — 65,4;
0GBEM MOTIIOMEHHOT0 KHCIOPOa — 8 CM';
TIyOMHHBIN TOKa3aTens Koppo3uu — 0,56 Mm/Tox;
pa3mepsl uznenus — nuamerp 0,056 m, mna 0, 081 M.

3.2 3ananus no teme «Pacyer mapaMeTpoB JIeKTPOXHUMHUYECKOI 3a1UTHI»
3.2.1 Pacyer napamMeTpoB NPOTEKTOPHOM 3l THI

Ckutajy )KUIKOTO TOIUIMBA COCTOMT U3 N CTaJbHBIX IIAPOBUIHBIX PE3€PBYapOB 00BEMOM
V m®. Onn Haxomsres B mouBe, YIEIbHOE COIPOTUBIIEHUE KOTOPOM B CPETHEM B TEUEHUU roj/a
coctaBisieT py (OM * M) (pucyHok 1). UToObl yCTaHOBUTH CHILy TOKa, HEOOXOAUMYIO JJIsl TIOJY-
YeHUs 3alUTHOTO MOTeHIMala, Obljla Mpou3BeieHa MPoOHas KaToIHas MOJSPU3alUs TOBEPXHO-
ctu oOwekta. Haitneno, uro misi moctrkenus mnoteHiuana —0,85B (oTHocuTenpbHO MemaHO-
Cylb(aTHOTO 3JEKTPOJIa CpaBHEHU) HE00X0auM TOK |y, 5 [1o1mans moBepxXHOCTH OHOTO pe3ep-
Byapa Si, TUIOIAAb MEPENMBHBIX TPYO — Sp. Takum oOpa3zom, moiHas IMIIOMIAIh 3allUIIAeMO
IIOBEPXHOCTHU COCTaBIAET Sz = S1*N,+S; . [Ipy 3TOM 3amKTHASA IIIOTHOCTh TOKA JJOJKHA COCTaB-
JSATh:

o = lus /(Np* Sp+S2) = 1y /S5 A1 M (1)
e Np — KOJMYECTBO PE3CPBYAPOB
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JUid 3aIIMThl pe3epByapoB MPUMEHEHB! HUIMHIPUUECKUE NTPOTEKTOPHI, Pa3MEPbl KOTO-
pBIX MPUBE/IEHBI HA PUCYHKE 2, a 3IEKTPOTeXHUYEeCKHEe napaMeTpsl — B Tabauue 1. Ilporekropsr
MIOMEIICHBI B 3aMIOJTHUTENH, TapaMeTPbl KOTOPHIX IPUBEACHBI B TabuIIe 2.

(] :

S S S N SIS LS SULNECENUES G\ LS

J

JL

PI/ICYHOK 1 — Cxema HpOTCKTOpHOﬁ 3alIUTBI TOA3CMHBIX CTAJIBHBIX PE3CPBYapOB

Hepez[ MOHTAaKOM 3alllMThI HCO6XOI[I/IMO ONpCACIINTDb CICAYIOIIUC ITapaMETPhI:

1. COHpOTI/IBHeHI/Ie PaCTCKaHUKO TOKa OAHOI'0 IHNPOTCKTOpd, YCTAHOBJIICHHOI'O BEPTHU-

KaIIBHO RA sepr (OM):

P. 2, 4h +1 P, d,
Rinsem.= 1 x2,3x41g 5 +05xlg 4h_|p +p X'QF oM (2)

I7i€ pr — YACJIbHOE CONPOTUBIIEHUE IpyHTa, OM'M;
ps; — COMPOTUBIIEHUE 3anOaHUTENS], OM*M;

d — auamerp mpoTekTopa, M;
d, — muamerp 3amonHuTeNs (IPOTEKTOPa BMECTE C 3AIOTHUTEIIEM), M;

|, — BBICOTA 3amOIHUTENS, M;
h — rnyOuHa ycTaHOBKH MPOTEKTOPA, M.

HpI/I TOPU30HTAJIBHOM PasMCIICHHUU OTACIIBHOTO MNPOTEKTOPA COMPOTHUBJIICHUC PACTCKaA-

HUIO TOKA OTpeaenseTcs mo Gopmyre:
016 a4 |
DEPe 123 1g +2,3xlgﬁ+?—h—2 on (3)

R1A rop. = |
3

IJI€ pr - YACJIbHOE CONPOTUBIIEHUE TpyHTa, OM'M;
|, — nMHA MPOTEKTOpa BMECTE C 3aMOTHUTEIIEM, M;

h — rmyOuHa ycTaHOBKH ITPOTEKTOPA, M;
d; — AMameTp mpOTEKTOpa BMECTE C 3aIllOTHUTEIICM, M.

2. Cuy NOoJspU3YIOLIEro TOKa, KOTOPYIO MOYHO MOJIYYUTh OT OJHOTO IPOTEKTOPa

I m.3.1 (A)
list = En3/(Rp + RA); A (4)

rae |51 - BeMMYMHA NOJIIPU3YIOIIETO TOKA OT OJIHOTO MPOTEKTOPa, A;
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E.; — BelInunHa MOTCHITMAA ITOCJIC BBECHUS 3aIMThl, B (Tabimma 1);
R, — conportusnenue pezepByapos, Om;
Ria — conpoTuBieHue pactekaHuio Toka, OM.

3. Yucino mpoTeKTopoB, HEOOXOAUMBIX JUISl 3aLIUTHI JAHHOH KOHCTPYKIIMH N:

n=1I n.3./|n.3.1 (5)

Ckiiaq TOIUIMBA SIBJIICTCS CJIOXKHOW KOHCTPYKLHEH, KOTOpas TpeOyeT NpUMEHCHHS
CTPYMIIUPOBAHHBIX MPOTEKTOPOB, TAK KAK OHU OKA3bIBAIOT BIUSHUE JAPYT HA JAPYyTra, UTO CHUIKACT
X TOKOOTJa4yy (O0COOECHHO MpH OJIM3KOM B3aMMHOM pacrojokeHuu). C Leabi0 JTOCTHKESHUS
MaKCHMaJIbHO PABHOMEPHO PACIPEICIEHHOTO MOTCHIIMANA O0OBIYHO YCTAaHABIMBAIOT ABE TPYIIITHI
IIPOTEKTOPOB, Pa3MEIIEHHBIX Ha YPOBHE JTHA pe3epByapoB. UUCIIO rpyII MPOTEKTOPOB U UX KO-
JUYECTBO B KAXKJIOHM IPYIITE ONMPEACISAETCS METOAOM MOCIEA0BATEIBHBIX MPUOIMKCHIH.

4. ConpOTUBIICHUE PACTCKAHHUIO TOKA FPYIIIbI IPOTEKTOPOB:

Ra p= Rad/(n* B); Om (6)

rze 3 — KodpPUIHEHT, YYUTHIBAIOIINN B3aUMOICHCTBHE IPOTEKTOPOB B rpymre, ff = 0,8.
5. Cuiy noisipu3yIOIIero Toka, KOTOpYyI MOXKHO MOJTYYUTh OT TPYIIIIbI
POTEKTOPOB:

lis p. Em/(Rp + RArp)a A (7)
rae B, — nmoTeHnmana rnocie BBeICHU 3aMMThI, B (Tabmuna 1);
R, — compotuBiieHne pe3epByapos, Om;
RA ™ COIIPOTUBJICHUEC PACTCKAHNIO TOKA I'PYIIIILI IIPOTEKTOPOB; OMm.

6. Ilocne mpoBeAEHHBIX pacu€TOB HEOOXOAUMO ONpPENENNTh, NAET JH JaHHAs cHUCTeMa
JBYX T'PYIII IPOTEKTOPOB JOCTATOYHBIN MOJISAPU3YIOIIUN TOK:

s <2 lnsrp. 8)

Ecnu 510 ycnoBue He BBIOTHSAETCS, HEOOXOIMMO YBEIHUUThH KOJIUYECTBO MTPOTEKTOPOB B
rpytiie (MeTOo/1 MOCIeI0BATENbHBIX MPUOIIKEHH).

7. Macca mpoTeKTopa, UMEIOIIETO MIJTHHAPUICCKYIO GopMy, ONPEeeIIIoT U3 ero 00béMa
u rotHocty Metayuia — Al — 2800 KF/M3; Zn—"7100 Kr/M3; Mg - 1740 Kr/MC.
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1 — npoTexTop; 2 — 3aNONHUTEIND; 3 — MEIIOK U3 MOJIO0THA; 4 — U30JSLMOHHAs BTYJIKA; 5
— BIIASHHBIN OIIMHKOBAHHBIN CTAJILHOM MPYTOK; 6 — 3JIEKTPUUECKUI TPOBOJI, MPUIAsTHHBIN K
NPYTKY S; 7 — U3011Us

PI/ICYHOK 2— KOHCTPYKI_II/IH IIPOTCKTOpa € 3alI0OJIHUTCIICM

8. Cpok ciy>k0bl MPOTEKTOpPa — BpeMs, B T€YEHHE KOTOPOTO MPOTEKTOP AT MOJIPU3YIO-
I TOK:

m, x7
- -3
1,=31,7x 10 | ; JIET 9)
n.3.1
rae My— macca IpoTeKTopa, Kr;
l.; — cpeaHsis cuiia TOKa MPOTEKTOPHOM 3aIIUTHI, A
N — K03 HUIMEHT MOJIE3HOTO ASHCTBUA MPOTeKTOpa (Tabnuma 1).

OTO ypaBHEHHE MpeaIojaraeT MOJIHOE pacTBOpeHHe NpoTekTopa. C ydyeToM peaabHbIX
YCIOBUHA paOOTHI 3alIUTHOM CHUCTEMBI, TIOJTYYEHHOE 3HAUEHHE YMEHbBIIACTCS MPOMOPLHUOHATIBHO
K02 (UIIMEHTY MCIOJIb30BaHUs MaTepuania nporekropa K (B 3aBUCMMOCTH OT BHJa HCIIOJIBb30-
BaHHOTO cIjiaBa oH kojebiaercs ot 0,75 mo 0,9). B cBs3u ¢ 3THM peanbHOE BpeMsi paboThI Mpo-

TEKTOPA COCTABJISET:
— %
tp =K * 1,4 (20)

Tabnuua 1 — O61as 371eKTpOXUMHUYECKas XapaKTEPUCTHKA MPOTEKTOPHBIX CILUIaBOB
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MeTasn — OCHOBZ NPOTEKTOPHOTO Cniaasa

TlokazaTenu
Zn Mg Al
CraHjapTHLIH TOTEHIHA METajl1a—OCHOBLI, B -—0,76 —2,38 —1,66
Cranuonapubli TNOTEHHHaA TPOTEKTOpa OTHOCH-
TeJbHO MeAHOCY/b(AaTHOTO 3/€KTPoAa CpaBHe-
HEA,
B TouBe ™ Or —0,9 no —1,1 Or —1,4 10 —1,6 Or —0,9 1o —1,2
B MOpCKOIl Boze —1,1 —1,65 — —1,75 —1,0 — —1,2
3. A. ¢. mapel craab ** — nporektop, B 0,35—0,55 0,85—1,20 0,35—0,65
Teopernyeckast TOKOOTAaua, A-c/Kr 295,2-10% 792104 1072,8-10*

IMpakTHueckas Tokooriaya, A-c/kr
K. n. . nporekropa, %
TeoperHueckuii pacxos matepnasna, mr/(A-c)

Peanbunii pacxox matepuana, mr/(A-c)

* ITpOTeKTOp HAXOAUTCS B 3ANOJIHUTENE.

(280—290) - 104
Ho 95
0,339

0,38

(395-—430) - 104
50—55
0,126

0,25

(540—870)- 104
50—80
0,093

0,11-0,18

** CTamHOHapHBIN NOTEHLMaM CTajdl B cpeAHeM paBeH —0,55 B OTHOCHTeNbHO MeAHOCYJNb(ATHOIO 3JEKTPOA2 CPaBHEHHA.

Tabmuna 2 — CoctaB u 00J1aCTh MPUMEHEHHSI 3aITOJTHUTEIICH

CocrtaB 3anonasurens, % (Macc )

IIpumeHenue

Beurouut 50, ranc 25, MgSO,-7H,0 25

Bentouur 50, runc 50

Bentonut 20, runc 75, Na,S0O,- 10H,0 5

Bentonur 90, NaCl 5, Ca(OH), 5

JlJ1g MarHueBulX H IUMHKOBHIX IIPOTEKTO-
POB, HaXOAALIUXCA B IIOUBAX C yle/b-
HBEIM conpoTHBiaeHHeM MeHee 20 Om-M

/1 MarHHeBbIX NMPOTEKTOPOB, INOMeLleH-
HBEIX B IOYBLL C YAENbLHBIM CONPOTHBJE-
HueM 20—I100 Om-M

To xe

Hns anoMHHHEBEIX NPOTEKTOPOB

Tabnuua 3 — Bennunnsl, KOTOpbIe HEOOXOIMMO PacCCUUTATh

<&
M <.\
o <
; &
= £
© X
o N = ]
~ o~ jas) = O S
= = 5< | &
S & = < A
wn wn = ; D? o
& ™ é

<
=] jas
= =
~ o
=5 5
qp] =

N, KOJIM4ECTBO NPOTCKTOPOB
RA p.s OMm

Cuiia TOKa OT TPYIIIIBI ITPO-

TEKTOPOB, lys rp, A
HeobxonumMoe KoImu4ecTBo

MPOTEKTOPOB B TpymIie, N T

Ty, JIET

Macca mporekTopa, M Kr
Cpoxk cimy>k0bI IPOTEKTOpA

1-V, =4/3 7 = n/6D?,

Sy = Anr? =

D%



2 - lys1 = U/(Rpes +RA) ; U — Tabnuma Ne 1
3 - o = IIS; AN (11)
4-n=1/;
5-Ra p.=Ra/(n * B), OM
rze B — KodpPUIHUEHT, yYUTHIBAIOIINN B3aUMO/ICHCTBHE IPOTEKTOPOB B rpymre, = 0,8.
6 - IH.3.I‘p = U/(Rpe3 + I:\)A rp)
KosmdecTBO MpOTEKTOPOB B TPYIIE MOJAOMPACTCS TAKUM 00pa3oM, YTOObI CyMMapHast CHJla TOKa
0T 00€HX TPYII MPOTEKTOPOB MPEBHIIIANA BETUYNHY TOKA |y 5., HEOOXOAMMOM JUIsT JOCTHIKEHHSI
3amuTHOro noreHuuana Us,, = — 0,85 B.
JlaHHbIC 17151 pacuéra:
3J1C mapst CTAJIb — [TPOTEKTOP: Zn - 0,5 B; Mg — 1,0 B; Al - 0,5 B.
KII mporekropa (n): Zn —0,9; Mg — 0,5; Al -0,7.
KoaddunmenT ucronp3oBanms marepuaina nporekropa K = 0,8.

3.2.2 PacueT mapaMeTpoOB CTAHIIMU KATOAHOI 3a1UTHI

CranbHoli TpybompoBoa nnuHou L M, HapykHbIii quametp D, M TONIIUHON CTEHKH &, M,
HCIIOJIB3YCTCA JIA CHaOKeHHUs IMPOMBIIIJICHHOT'O MPCANIPUATUA TEXHUUECKOU BOI[OI\/'L I[J'ISI aHTH-
KOPPO3MOHHOMN 3alUThl HapyKHas TOBEPXHOCTh TPYOOMpPOBOAA MOKPHITa achambTOOUTyMHOI
M30JISIIMEeNH ¢ apMUPOBKOM U3 CTEKJIOBOJIOKHA, a Takke KaroiHas 3amura. [louBa Ha Tpacce
TpyOOIpOBOJa XapaKTepU3YyeTCsl OUYeHb OOJBINON arpecCHBHOCTBIO — CPEIHEE COMPOTHBICHUE
rpyHTa pp, OM*m. Tpacca TpyOompoBoJa yaajieHa OT TOpOACKUX KBapTaioB. [lapamerpsl ka-
TOAHOM 3aIIMTHI ONPEEIAIOTCS MATEMATHYECKUMU PaCUETaMH.

1. Onpez[emleM 3HAYCHUC NPOAOJIbHOT'O COITPOTUBIICHUA Y4aCTKa pr601'[pOBOI[a I[J'IHHOfI B 1
M. (Peram = 1,35%107 Om*m):

Pm o M
= M X M; e
"= 2(D, - 5) x5’ :
Pm - YACIBHOE COMPOTUBIEHUE MeTaila, OM*M;
D, — BHemHuit [uamerp Tpyosbl, M;
0 — TOJILIIMHA CTEHKU TPYOBI, M;

R

2. AcdanbTOONTYMHOE MOKPBITHE 32 JOBOJBLHO KOPOTKOE BpeMsi (HECKOIBKO MeECSIeB
IKCIUTyaTaI[iN) TePSET CBOM M3OJIAIMOHHBIC CBOMCTBA, MOATOMY NMPHHUMAEM YAEIHLHOE COIMpPO-
TuBNeHHe m3omsimn Ry (Tabmuma 1).

[TepexomHOE COMPOTUBIICHUE W3OJISAIMN U30JSIIIHA HA SIUHUILY JJIMHBI TPyOOTIpoBOIa
COCTaBIISIET:

R
Ri,=—"— ,0OmMxM (2)
nxD,

3. OmpenenseM kKodhUIUEHT pacpeIeIeHNUs TOKa!

a =R IR, 3)

4. OmnpenenseM 3P deKTHBHOE COMTPOTURIICHUE TPYOOIIPOBOIA:
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Ric= %X\/RmXRu Om (4)

5. Cpennwmii CcTanMOHApHBIA TOTEHIMAI TpybompoBoga cocrasmsser —0,55 B
OTHOCHUTEIILHO MEIHOCYJb(aTHOTO 3JIEKTpoJa, 3amuTHBIA noteHmuan —0,85 B, a morenmman
3alIUTHl B TOYKE JpeHaXa He MOxeT OblTh oTpunarenbHee —1,2 B. JlnunHa yuactka TpyObl,
3aIUIIAEMON OT/ICIBLHOM CTaHIueH (YABOSHHBIN paanuyc 3alliThl) paBHA:

46 | AE, 46 . AE
1= “O%E =R, VA, e ©)
R

rae: AE, — u3MeHeHue noTeHIuaia B ToUuke IpeHaxa, B;
AE — pa3HOCTh MEXK/y CTAIllMOHAPHBIM U 3aIUTHHIMU MMOTEHIMaIaMu, B.

1. Ompenensiem konudectBo CK3, He0OXOIUMBIX 7S 3aIIUTHI BCET0 TPyOOIpoBoOIa:

L
N = |_ , IIIT (6)
2. OmnpenensieM CHITY TOKA JUIS OTAEIBHON CTAHIHH:
_ Ak,
o= , A; e (7)
"R+ Pe
2my

Y — PacCcTOsIHME MEX/y aHOZIOM M TpYOOIPOBOJOM, M
Rk — 3pdexTnBHOE cCONpOTUBIEHHE KOHCTPYKIUU, OM
Pr — YAEIBHOE CONPOTUBIIEHUE TPYHTa, OM X M

3. Ompenensem BoixoaHoe Hanpsbkenne CK3:

U=l (RK +Ra+ Rnp), B rre: (8)
Ra — conpoTuBieHne pacTekaHuio Toka aHoaa, Owm;
Rup — conpoTuBieHre NpoBOAHUKOB, OM.

4. ConpoTuBJICHHE PACTEKaHHUIO TOKA JUISl TPYIIIbl aHOIOB:

016 4l 2l
S0P 2,3x1g—-1+—>x23x19(0,656 xn) |. o, (9)
n % r m s s

RABepT =

rue:
N — 91CJI0 aHOJOB B TPYIIIC,
|, — ;uIMHA aHO/Ia BMECTE C 3alOJIHUTEIIEM, M;
I'; — paaryc aHo/1a BMECTE C 3aIlOJTHUTENEM, M;
M — pacCcTOSIHUE MKy COCETHUMH aHOIaMH B TPYIIIE, M
AHOJIBI U3rOTOBIICHBI U3 ciiaBa Pb — 2%, Ag. Mcmons3yroTes aHO B! Tpymiamu. B kax-
JIOW TPyIIEe N aHOJIOB, COSAMHEHHBIX MapauiebHO. Kaxaplii aHOI TOMEIIEH B OT/ACIBHYIO 3a-
CBITIKY M3 FPaHyIHpOBaHHOTO rpaduta pasmepom |, u  d,.
5. ConpoTHBIIEHHE TPOBOJIHUKOB:
X
Rup = % , Om; (10)
np
rue:
pa=027x10"Omx M
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Y — PaccTOsIHHE MEXYy aHOZOM M TPYOOIPOBOIOM, M;
Spp — IJIOIIAAb NONEPEYHOI0 CEYEHHsI TPOBOJHHUKA, M,

6. OnpenensieM MOIIHOCTh CTaHIIMN W=U* |, ,Br. (11)

3.3. 3apanus no reme «Bp10Op ONTUMAJILHBIX KOPPO3MOHHOCTONKUX MATEPUAJIOB LISl
IKCIJIYATAUMHU B 32JJaHHBIX YCJIOBUIX»

- JlJis M3rOTOBJICHHS apMaTypbl, paboOTalomeii B MOPCKOW BOJE, BHIOPaTh ONTHMAJBHBIA KOH-
CTPYKLMOHHBIN MaTepuana U3 cleayromux Mapok: AMrl, bpAS, 20X13.

- JInist U3roTOBIIEHUS JeTajieil, UCIBITHIBAIONINX 3HAYUTEIbHbIE MEXaHUYECKHE HArPy3KU B cpe-
ne okcuza yriepona npu remmeparype 100°C, BbIOpaTh ONTHMAIBHBIA KOHCTPYKIMOHHBIA Ma-
Tepuan u3 cienyromux mapok: bpb2, Crans 25, 30XMA.

- JIns u3rotoBieHus AeTaneil,  HCHBITHIBAIOIIUX 3HAYUTENbHbIE MEXaHUYECKHE HArpy3Kd B
cpene cepuucroro rasa npu temmeparype 400°C, BHIOpaTh ONTUMATIBHBIN KOHCTPYKIMOHHbIN
Marepuan u3 cienyroumx mapok: 20X2H4A, 30X13, 12X18H10T;

- J1ns n3roroByieHus: TpyOONpPOBOIOB, pabOTAIOMUX B KOHTAKTE C BOJOPOJIOM IIPH TeMIepa-
type 300°C, BIOpaTh ONTHMAJbHBIM KOHCTPYKIMOHHBIM MarepHal W3 CIEAYIOIHX MapOK:
Cranp20, 30XMA, 37X12H8I'8MDb.

3.4. Bonnpocsl 1)1l NOATOTOBKH K 324eTy

1. CymHOCTh KOPPO3UH U IPUUUHSAEMBIN €10 yiepO.
2. Knaccugukaius KOppo3HOHHBIX MTPOLIECCOB 110 XapaKkTepy (JOKATU3AIMN) pa3pyIIeHUH.

3. Knaccudukaius KOppo3MOHHBIX MTPOLIECCOB 110 XapaKTEPy KOPPO3ZHOHHOM Cpe/ibl U MEXaHU3-
MaM MPOTEKaHUS.

4. CymHOCTb ¥ BUJIBI TIPOIECCOB XMMUYECKON KOPPO3UH.

5. KucnoponHas kopposusi.

6. Koppo3sust B atMoc(epe CepHUCTHIX Ta30B

7. BopopoHast u kapOOHUIIbHAS KOPPO3HUSL.

8. YcnoBus 00pa3oBaHMsl CIJIOLIHBIX YCTOMUMBBHIX MAaCCUBUPYIOLIUX CIOEB MPOIYKTOB ra30BOM
KOPpO3UH Ha MOBEPXHOCTU MaTepuanoB. KnHeTHKa pocTa ciI0€B POJTyKTOB KOPPO3HH.
9. Koppo3us B )KHAKOCTAX-HEITEKTPOJIUTAX.

10. MexaHu3M 2JIEKTPOXUMUYECKOW KOPpPO3UH.

11. ITpnurHBI BO3HUKHOBEHHUS 3JIEKTPOXUMHYECKON HEOJHOPOJHOCTH METAIIIOB.

12. SIBnenus nonspusanuy U ACTOJSIPU3ALNAN IPU AIEKTPOXUMUYECKON KOPPO3HH.

13. AtmocdepHast Kopposusl.

14. Mopckas koppo3us

15. Bunpl noi3eMHON KOPPO3UHU

16. Baennue ¢akTopsl, BIUSAIONME HA HUHTEHCUBHOCTh KOPPO3HUHU.

17. Buytpernue GhakTophl, BIUSIONINE HA HHTCHCUBHOCTh KOPPO3HUHU.

18. Oco0ble KOHCTPYKTUBHO-TE€OMETPHUECKUE (PAKTOPHI, OKA3bIBAIOIINE BIUSHIE HA KOPPO3HUIO
19. Koppo3zus o neiicTBUEM JAOMOJHUTEIIbHBIX MEXAHUYECKUX BO3JECHCTBUI

20. MeTtoapl AMarHOCTUKY KOPPO3UOHHBIX pa3pyLIEHUH.

21. MeTobl UCTIBITAHUI MAaTEPUATIOB HA KOPPO3ZUOHHYIO CTOMKOCT.

22. KocBeHHbIE TIOKA3aTENIN KOPPO3UOHHON CTOMKOCTH U METOJIbI UX ONPEAETICHHUS.

23. BecoBble MOKa3aTesin KOPPO3UOHHON CTOMKOCTH M METOABI KX ONPEACICHUS.
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24. O6beMHBIE TIOKA3aTeIH KOPPO3MOHHON CTOMKOCTH U METO/IbI UX ONPEACTICHHS.

25. DIEKTPOXUMUYECKHE MTOKA3ATENN KOPPO3UOHHON CTOMKOCTU U METO/Ibl UX OIPEACIICHHUS.

26. CtanaapTsl B 0061acTH 00€CIeYeHHsI KOPPO3ZHOHHOM CTOMKOCTH U 3aIUTHI OT KOPPO3HH

27. IIpyHIMIIBI ONTUMAILHOTO BHIOOpA MaTepUaIoB U UX COUYETAaHUH MO KPUTEPUIO MAKCUMaJb-
HON KOPPO3HOHHOM CTOUKOCTH.

28. YueT KOHCTPYKTHBHO-T€OMETPUUYECKUX (AaKTOPOB, BIUSAIOIIME HA PUCK BO3SHUKHOBEHHS U
WHTECHCUBHOCTH TIPOTEKAHUSI KOPPO3HH.

29. O6mras knaccuduKaius METOI0B 3aIIUTHl OT KOPPO3HHU.

30. Koppo3noHHO-CTOIKOE JIeTHPOBAHHUE.

31. OGmias kmaccuguKanus 3alMTHBIX aHTUKOPPO3UOHHBIX MOKphITUH. [loaroroBka moBepxHo-
CTU K HAHECEHUIO TIOKPBITU.

32. JIakoKpaco4yHbIE MMOKPBITUS — PA3HOBUAHOCTH, IPEUMYIIIECTBA U HEAOCTATKHU.

33. Meraumueckue 3alliTHBIE TIOKPHITHS — METOBl HaHECCHHs, CBOICcTBa. KaTtomaHble 1 aHO-
HBIE TTOKPBITHSI.

34. CreksooManeBble 3alIUTHBIC MTOKPBITUS — YCIOBHSA (POPMUPOBAHHS, COCTaB, CBOWCTBA, Ipe-
UMYIIECTBA U HETOCTATKH.

35. [lonmuMepHbIe U PE3NHOBBIC 3AITUTHBIC TIOKPHITHS.

36. Oxcuanbie 1 GochaTHbIe 3aIIUTHBIE TOKPHITHSL.

37. IIpoTekTopHas 3alIiTa OT KOPPO3UH.

38. KaTonHas 1 aHOHAsI SJIEKTPOXUMHUECKAS 3aIUTa.

39. 3ammTa OT KOPPO3UH MOCPEICTBOM YAAJICHUS arpeCCUBHBIX KOMIIOHEHTOB U3 OKpYIKaromien
CpeIbl U UCTIONBF30BaHUS 3alIUTHBIX aTMOcdep.

40. MeTopI THTUOUPOBAHUS KOPPO3UH.

4. MeToanuyeckne MaTepuajbl Ui ONpeJesieHUs] MPoUeAypP OLEHWBAHUSI 3HAHMM,
YMEHHI U HABBIKOB, XapaKTEePHU3YIOILIHUX ITANbl (JOPMUPOBAHUA KOMITETECHIIHI.

[IpomexyTouHas arrecTalys MO JUCHUIUIMHE IPOBOJUTCS B COOTBETCTBUU C TpeOOBaHU-
smu CTII CTO CIIGI' TU(TY) 016-2015. KC YK/IB Ilopsiiok npoBeieHus 3a4€TOB U dK3aMe-
HOB.
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