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1. I[E-'PE"-[E;][B- ILIAHHPYVEMBIX PEIVIBTATOE D-ﬁ"_]-"'{ﬂ{ﬂ.ﬂ md AHCITHILTHHE, COOTHECEHHBIX € ILTAHHPYEMBIMH pPEIYVILTATAMH O0CBOEHHA

ol pasoBEaTeabHOH MPOrpaMMEL.

E pesyneTate ocEoeHRA 0OpasoBATENBHOH NPOrpaMMEl DAEATAEPHATA OOV UAICINEACA JOMIHeH OBTATETE CIeIVEOIIHME pesyIbTATAME 00V IeH

IO ECIHTLTHHE:

KD,ZI; H HAMMEHCEAHHE

Kog » marmesEcEaHHe AHIHEATODE

IInaampyesule pesyIBTATE 0OVISHAA

EOMIISTEHIHE' IOCTHEEHHE KOMIETEHITHE- {gecxpamTOpET)

OITE-1 OITK 1.11 3HaTh:

Cnoocoben OPHMEHATE (Cnoco0eH SKCIepEMEeHTATEHD OIIPEJeIiTs H MeTogsl HCOEITAHHMA MaTepHATOE Ha  EOPPOSHOHHYED
CCTECTECHEOHA Y THEIS H [DporHOSHPOBATE KOPPOSHOHEY CTOHEOCTE croikocTs (3H-1);

ODIISHHEEHSpPHEIE SHAHHA, METOOEL E[};TEPI{&HGB H EOHCTPVEDHH, ERITONIHATE YMeTh:

MATEMATHIECEOTD BHATHIA H |nacueTsl noKasaTened EOpposHORHOH IlpoeoguTe OOEHEY PHCER EOPPOSHOHHEIX — paspyIISHHH
MOAEMHPOEAEAA E NPOodeccHOBANEHOH [ oo H CPEACTE SAIIFTEL OT KOPpOSHIL MAaTEpHAICE Ha  OCHOEE  PesSVIRTATOE  CTAHJApTHEIX
JeATENEHOICTH HenerTass (V-17;

Baagern:

HaemraMy NpoEeIeERd pacIeToOR DoKAsaTeTeH
KEOPpOSHOHHOHR CTOAKOCTH Ha OCHOBAHHE PesyIRTATOE
HeneTagss (H-1)

OIIK-7 CnocobeH OpHMEeHATE
COBPEMEHHEIS SKOTOTHIHELS H
DesSOMACHEE METOAE! PAIHOHATEHOTO
[ACTICNBESOEAHAA CEIPEEERIX H
SHEPTeTHIECKHX PECYPCOE B
[MANHHOCTPOSHHE

OIIK 7.2
CnocobeH oCyIIECTEIATE ONTHMATEHETR EEIOOD

E{ﬂlﬂp}ﬂnﬂn H OIpOeKTHPOEAHHE KOHCTDYELHE
0 EpHTEPHAM EOPPOSHOHHOH CTOHEOCTH

3HaTh:
KnaccndHEam o MaTepHaAToEs 00 EOpPOSHOHHOA CTOHKOCTH B
SAEHCHMOCTH OT XapakTepa EOppOsHOHHEOE Cpeasl H YCIOEHE

skcnmyvatames (3H-2);
VnieTh:
OcyImecTsNATE ONTHMATBEHEIN EBHIOOpP MATEPHATCE 1A

H3TOTOBETeHEA oOOpyIOB2EHMA, COOPYVESHIH H KOHCTPYVEDHH
Mo EPHTSPHAM MaKCHMATRHOH HODPOSHOHHOH CTOHEOCTH C
VHETOM  XApPAKTeps KOPPOSHOHHOH Cpefsl H YCIOEHH
SECIUTYVATAIHH (¥ -2);

Baagern:

HaemraMHy CpaEEHTENEHOTD AHATHEA MATEPHATOE [0

EpPHTEpHTM EOPDOSHOHEHOH cToHEEoCTH (H-2)

CogepsEamse B HOMSD EOMISTEHIHE E TOME0cTH cooTEeretever 1 O BO  oTo0pasezeTes B MaTPHIE EOMITSTSRITHE TR EOREDSTEON MHCITHITTHEET

' Koo HEOREATOpE NpHCEANEASTCR PYEOSOAHTIEM HANpaETeHHA TOSTOTOEKN, OTO0pAEasTCR E MATPHIE EOMISTEHINE H J0EOIRTCE paspaboramsant PILT. [Toeropesms kogos
HETEATOROE AT KOHKPETHOH EOMISTEHIDN, PRamssyeMod PasHelm THCIMITTHHENME, He IOMy CEI2TeT
" Jecspemrops: MepeRocTTes e METPEITE EOMIISTSSIHR 02 CMEHE] HOpMy THPOEOE




Kon 5 napMmeHoRaHHE
KOMIIETEHITHH

Koa 1 HanMeHOBaHHE HHIHEATOPA
JOCTHECHHA KOMIISTeHITHE®

[LnaumpyeMele pesVIBTATE O0VISHHA
(meckpumroper)

OIIK-12

(Cmocoben obecnedHEATE IOBEIIEHHE
HATSHHOCTH TEXHOIOTHYSCKHY MAITHH H
0DOpYVIOBAHHA HA CTATHAX
MpOEKTHPOBAHEA, H3TOTOBICHHA H
BECIUTYaTALHA

OITK 12.4

Cnoocober IPHMEHATE Ha [IPaKTHEE
COEpEMEHHEIE  MeTOJE  JHATHOCTHEH H
OpeNoTEpaNTEHHET KOPPOZHOHHELX
paspyIIeHHi TeXHOTOTHYSCKHY MAllHH H
oDopvaoBaHHA

3HaTR:

MeToasl OHATHOCTHEM KOPPOSHOHHEIX paspylIIcHHE H
MOOXO00EL K HX OpefoTEpameHno (3H-3);

VMeTh:

[IpopoanuTs MEpONPHATHA OO IPEIOTEPAINEHHED KOPPOSHH
oDOpPYVAOBAHHAA, COOPYEEHHHE H KOHCTpYEUHEH (¥-3);
Baagers:

Haprmkanms OHATrHOCTHEH
3IeMEeHTOR 0DOPYI0EaNH H KoOHCTPYEIHE (H-3)

KOPPOSHOHHEIX — [OBPEEICHHH




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

JlucrumamHa OTHOCUTCS K TUCHUIInHAM 00s13atenbHoi yactu (b1.0.16) n u3yuaercs Ha 3 Kypce
B 6 cemecTpe.

B Meronnueckom miiaHe AUCHUILIMHA OMUPAETCS HA 3JIEMEHThI KOMITETEHIHH, chopMupoBaHHbBIE
IIPM M3Y4YCHUU IUCLUILIMH <«XuMusA», «DPusuka», «Marepuanosenenuey. lIlomydeHnnsle B mpouecce
U3YYEHHUS JUCUUIUIMHBI « XUMUYECKOE COMPOTUBICHHE MATepUaioB M 3alUTa OT KOPPO3UU» 3HAHUS,
YMEHUS U HaBBIKA MOTYT OBITh MCIIOJIb30BaHbI IIPH U3YYEHUHU AUCIUILTNH «HanexHoCTh 000pynoBaHus
nepepaboTku HepTH U raza», «HaaexHOCTh TEXHOJIOrHYecKoro obopynoBaHus», «OOCITyXKHUBaHUE
o0opynoBaHus UIsl IepepabOTKH MOJUMEPHBIX MATEpHANIOB», MPH MPOXOKICHHH MPOU3BOJICTBEHHOM
MPAKTHKH, a TAK)KE TIPU BBITIOJHEHUH BBIMTYCKHON KBaTU(UKALMOHHONW pabOThI

3. O0beM JUCUHUILINHBI.

Bun yueGHOIT pabOTEI Beero,

yi p 3E/akamem. yacoB

OO0masi TpyA0eMKOCTb 1M CHUILIHHBI 3/108

(3aUeTHBIX EAMHUIY aKaJIEMUYECKUX YaCcOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 52
3aHATHUSA JIEKIIMOHHOI'O THUIIA 16

3aHATUSA CEMHUHAPCKOI'O THIIA, B T.4Y. -

nabopaTopHbIE pabOTHI 32

KypcoBoe npoektupoBanue (KP umm KIT) -

KCP 4

Jpyrye BUJbl KOHTAaKTHOM paboThI -

CamocrosiTesbHas padora 56

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) WNupuBunyanbHbie
3aJlaHus

®opma npomexyTouHoii arrecrauuu (KP, KII, 3auer, sx3amen) 3auer




4. Copep:kaHue TUCHUNIUHBI.
4.1. Pa3zgenpl JMCHMILIMHLI U BUABI 3aHATHH.
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1 Beenenue. Buasl 1 MeXaHU3MBI 6 0 4 14 OIIK-1
KOPPO3UOHHBIX Pa3pyLICHUI OIIK-7
2 MeTopl MAarHOCTUKH KOPPO3UOHHBIX 3 0 14 10 OIIK-7
pa3pylIeHU U UCTIBITAHUI Ha OIIK-12
KOPPO3HMOHHYIO CTOMKOCTb.
3 MeTopl TPeIOTBPAIICHUS KOPPO3HH U 7 0 14 32 OIIK-1
3aIIATEI OT Hee OIIK-7
OIIK-12
HUTOI'O 16 0 32 56
4.2. 3aHATHSA JEeKIMOHHOI0 THIIA.
No
A3eI1a HaunmenosaHnue TeMEbI O0newMm, WNanoBannonuas
pasit U KpaTKOe CO/Iep KaHUEe 3aHATUS aKaj. 4achl dbopma
JTHACIATUTMHEI
1 Beenenne. Kinaccndukanns Koppo3HOHHBIX 1 JIB!

pa3pylIeHH .

[Tpstmoii 1 KOCBEHHBIN y1IepO OT KOPPO3HUHU.
Knaccudukanus KOppo3nOHHBIX ITPOLIECCOB 110
xapaktepy (JIOKanu3aluu) pa3pyueHuii, XxapakTepy
KOPPO3HOHHOW CpeJibl, MEXaHU3MaM MPOTECKAHMUS.

! Mpumepb 00pazoBaTeabLHBIX TEXHOJIOTHIA, CNIOCOGOB U METOA0B 00y4eHHsl (C COKPALIEHUAMM): TPAAULMOHHAS JIEKIUS
(J1), nexums-suzyanuzarus (JIB), npobnemuas nexuus (I1J1), nekuus — npecc-kordepentus (JIIK), 3anstue — koHGEpeHINS
(3K), tpenunr (T), mebatsr (), mosrosoit mrtypm (MIL), mactep-kimacc (MK), «xpyrasii crom» (KpCr), aktuBm3anus
TBOpueckoii pearensHocTH (AT/I), permamentupoBannas auckyccus (PIl), auckyccus tuna dopym (D), nemosas u posenas
yueOHast wrpa ([AU1, PU), meron manbix rpynn (MI'), 3aHATHA C wHcmoib3oBaHMEM TpeHaxEpoB, umutaropoB (Tp),
komiptoTepHas cumyisinust (KTCwm), ucronbp3oBaHMe KOMIBIOTEpHBIX oOydwarommx mnporpamm (KOII), mHTepakTHBHBIX
atnacos (1A), nocenienue BpaueOHBIX KoH(epeHun, koncmmymoB (BK), yuactue B Hay4yHO-IIpakTHYECKHX KOH(EPEHINIX
(HIIK), cve3nax, cumnosuymax (Cum), yueOHO-nccnenoBaTenbckas pabora cryznenra (YHUPC), npoBeneHue npenMeTHBIX
omumnuaz (O), MOArOTOBKa MUCBMEHHBIX aHAIUTHYEeCKUX pabor (AP), moarotoBka u 3amuta pedeparos (P), mpoexTHas
texHonorust (I1T), sxkckypcun (), nucTaHMoHHBIE 0OpazoBarenbHble TexHosoruu (JO0T).




Ne
pasznena
IUCLUTUINHBI

HaumenosaHue TeMEI
U KPaTKOE COACpKAHUE 3aHATHUS

O0OBeM,
akaJ. 4achbl

MNHaHoBannonuas
dopma

1

MexaHu3Mbl IPOTEKAHUSA MPOLECCOB KOPPO3UM.
Buapl 1 MexaHU3Mbl XUMHUYECKON KOPpo3uu. 1'a3oBas
KOPpO3Usi — OCOOCHHOCTHU TMPOTEKAHUS B Pa3IMYHBIX
arpecCUBHBIX  Ta30BBIX  Cpelax, crenududeckas
CTOMKOCTh M HECTOMKOCTb PAa3JUYHBIX MAaTEepHAJIOB,
ocoOeHHOCTH KuHEeTHKUA. Koppo3uss B KUAKOCTSIX-
HEAJICKTPOJIUTAX.

5

JIB

MeTtoabl ITMATHOCTHKH KOPPO3HOHHBIX pa3pylIeHHil
U UCNIBITAHUI HA KOPPO3HMOHHYIO CTOMKOCTH

OO0me NPUHIMIIGI, KJIACCH(PHUKAIHUA U OCOOCHHOCTH
METO/I0B JUAarHOCTHKHU pa3IMYHBIX BHJIOB
KOPPO3UOHHBIX pa3pyLIeHU MaTEepUasoB.
CranpapTHble METOAbl HCIBITAHUNA MaTepuajoB Ha
KOPPO3HOHHYIO CTOMKOCTh

JIB

IHoka3aTesu KOPPO3MOHHOM CTOHKOCTH
CranpapTHble MpsIMbIE W KOCBEHHBIE IOKa3aTesd
KOPPO3HOHHOM CTOMKOCTH (MHTEHCUBHOCTH
MPOTEKaHUs KOPPO3UHU) U METOJIMKH UX pacyuera.

Metoabl mnpeaoTBpalieHHsl KOPPO3MH HAa CTaIUM
NPOEKTUPOBAHUSA O0OPYA0BAHMSA, KOHCTPYKUMHA H
COOPYKEeHU M

[IpaBuna oNTHUManbHOTO BBHIOOpA MAaTEPUATIOB U HUX
COYETaHUU 1o KPUTEPUIO MaKCUMaJIbHOU
KOPPO3HUOHHOU CTOMKOCTH

Y4yer KOHCTPYKTUBHO-TEOMETPUYECKHX  (DaKTOPOB,
BIMSIOMIMX HA PUCK BO3HUKHOBEHHUS U NHTEHCUBHOCTD
POTEKaHUs KOPPO3UU

MeToabl 32a1IMTHI 0T KOPPO3MHU MPH IKCIIYyaTALUN
0o0opyaoBaHMs, COOPYKEHH U KOHCTPYKIM I

Metoabl TOBBILIEHHS KOPPO3MOHHOM CTOMKOCTH 3a
CYET BO3/IEHCTBUS HA MaTepHal. 3al[UTHBIC MTOKPBITHUS:

KjJaccu(uKkanus, CBOMCTBAa, METOAbl HAHECEHHs.
Koppo3noHHO-CTOMKOE JIETHpOBaHUE.
OnekTpoxumuueckas  (IPOTEKTOpHas,  KaToJHasd,

aHOJIHAS 3alUTa)

11

4.3. 3aHATHS CEMUHAPCKOT0 THIA.

Y4eOHbIM MJIAHOM HE MPEIyCMOTPEHBI.




4.3.2. JIabopaTopHbIe 3aHATHSA

Ne
pazaena
OHCIHILTHHE

HanneHoBaHHEE TEMEI
H EPATROE COOCPEAHHAE 33aHATHA

OoremM,
AKaJ. 9aCH

IIpumedanmne

1

MoTeHHAIEI MeTA1I0E B PACTBOPAX 3 1eKTPOIHTOR
Ha mnaboparopHEOM 23aHATHH CTIVAEHTH ONpeJeliioT
IMEKTPOJHEIE MOTEHIHATE! PAJA METATIOR B PACTEOPAX
3NEKTPONHTOR ¢ MoMOImBE pH-MeTpa B 2aBHCHMOCTH 0T
VCIOEHHE NOJATOTOEKH MOBEPXHOCTH MAaTepHATA, COCTAEA
H KOHIIEHTPAIHH PAacTEOPOE 3MEKTPOIHTOE.

H3y4deHHe KHHeTHKH 31eKTPOXHMHAYECK0i KOPPo3HHA
B nmabopatopHo#A padoTe CTYASHTE YIATCHE ONPEIEIATE
EECOELIE IOTEPH METANNA H PACCYHTHIEAKT CKOPOCTH
KOPPOZHH IO CHIE KOPPO3HOHHOTO TOKA B 3AEHCHMOCTH
0T MOpPHPOJEl MATEPHATOE AHOJHEIX H KaTOAHEIX
YYacTKOE, COOTHOIIEHHE HX IUIOmMAaged H YCI0EHH
KOHTAKTA.

[

BinAHHe BHeIIHHX H BHYTPeHHHX (aKTOpOE Ha
CKOPOCTh KOPPO3HH

IlpH ERINONHEHHH DAD0PATOPHOH pa0OTHEL CTVIEHTH
HIVIAI0T KOPPO3HOHHOE IOBEJEHHE MaTEpPHANOE B
Cpele pazIHYIHHEIX KHCIOT B 33aBHCHMOCTH  OT
HHMHYECKOTO COCIABa  CIPYEIVPEL MaTepHala H
KOHLIEHTPAUHH KHCIOTE HIH INeT0MH, TEMIEPATYpH H
ocobeHHEOCTEH KOHTAKTA ¢ OKPYHAOIEH cpegod.

b2

OnpegeleHne CKOPOCTH KOPPO3HH MeTALIOE H
CILIABOBE 00BeMHEBIM METOT0M

CTyOeHTRl H3VHART KHHETHEY [A30BELICTCHHA INIpH
NpOTEEAHHE KEOPPOHHE E KHCILIX H IIeI0IHEX Cpegax ’
Ha OCHOB3aHHH [EIVIEIAIOE HIMepeHHH o0BeMa
EBLIENAKIIETOCA EOOPOAA PACCHHTEIEAT 00BEMHEIR H
EECOBOH IOKa3aTeMH KEOPPO3HH.

b2

Onpegelenne Ka9ecTEAd JAKOKPACOTHOTO
MOKPBITHA 3MeKTPOXHMHYeCKHM MET0I0M
CIyZeHTH OpOBOIAT ONEHEY CIIDIIHOCTH H
MOPHCTOCTH JAKOKPACOTHOTO MOKPRITHA MOCPEICTEOM
OIpedeNeHET 0UAr0E TO9eSHOH KOPPO2HHE I0
HIMEHEHHIO OKDACKH CIENHATEHOTO HHIHEATOPA




Ne
pazaena
JHCITHIITHHEL

HanMeHOBaHHE TEMEI
H EPaTROC COOCPEAHHE 3aHATHA

Oowen,
aKaf. 9acEl

IlprMedanme

i

Pac4eT mokazaTeaeill KOPPO3HOHHOH CTOHKOCTH
CTyJeHTE BHIIOTHAKT HHIHEHIYANEHEIE 33TaHHA Q.
PAcHeTV BECOEBIN, OOBEMHEIX H IIEKIPONHMHYECKHX
TIoKazaTeneH KOppOIHOHHOH cTOHKOCTH Ha OCHOEAHHH
JaHHEIX H3IMEpPeHHA IIOTEPH MACCH MaTepHana,
BEIAENEHHA EOJOPOJA, NOIMOINEHHA KHCIOPOJA HIH
CHTEl KOPPOSHOHHOTO TOKA IIPH CTaHJ3apPTHRIX
HCIEITAHHTY.

PacdeT mapaMeTpoE 3 IeKTPOXHMHYIECKOH 3 HTEI
CrvaeHTH PACCIHTHEAT IpebveMEle
APAKTEPHCTHKH CHCTEM NPOTEKTOpHOH H KaToJHOH
3AMHATE A7M4 33J3HHEX KOHCTPYVEOHE H COOPVEEHHEA
Ha OCHOBAHHH HCXOTHEIX JAHHEIX ona
TMpOoeKTHPOBAHHA

3amnATa 0T KOPPO3HH ¢ MOMOIILI HHATHOATOPOE
CTvIeHTHE H3VHA0T BIHAHHE XHMHYIECKOH OPHPOIE! H
KOHIEHTPATHH HHTHOHTODOE Ha CHIDEEHHE
HHTEHCHEHOCTH KOpPpPO3HOHHOTD pPazPVIIeHAS
PAIMHYHEIX MATEPHATOE E 33J3HHEIX ATpPeCcCHEHEIX
cpegax H  OOpeJendT ONTHMATBHEIE  VCIOEHS
HHTHOHPOBAHHA HA OCHOBAHHH IOV YeHHEIX JAHHEIX.

3JampTa 0T  KOPPO3HH  CTeKI03MaleBhIMH
MOKPBITHAMH.

CIVIEeHTE 2HAKOMATCA ¢ METOJaMH TOATOTOBKH
TMOEEPXHOCTH MATEPHANOE K HAHECEHHKD  3ANTHTHEIX
CTEKIO3IMANEEEIX IOKPHTHE H HX (QOpMHPOEaHHT,
HAHOCAT CTEKT0SMATEERIE NOKDPHITHA HA NOBEPXHOCTE
00pasNOE 23AMAEMAEMEIX MATEPHATOE H OIPeJendioT
XAPAKTEPHCTHEH NOMYIeHHEX TOKPEITHE (CIIOIIHOCTE,

TONIOHEY, aATE3HI0).
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4.4. CamocTosiTenbHasA padoTa 00y4arOImMXCsl.

Ne
asjena [Tepedens BOPOCOB 11 O0bem, DoDMA KORTOOMS
HHIC)HHHHHHH CaMOCTOSTEILHOIO U3yYEHHUS] aKaJl. 4ackl P p

1 OcoOble KOHCTPYKTHBHO-T€OMETPUUYECKHE 14 YcTHBIN onpoc
(hakTOpbI, OKAa3BIBAIOIINE BIUSHUE HA KOPPO3HIO
(1meneBast, HOXeBast KOPPO3Us)

Kopposus non aeiicTBreM JOMOTHATEIHHBIX
MEXaHUYECKUX BO3JICHCTBUH (KOPPO3MOHHOE
pacTpecKrBaHUE, KOPPO3UOHHAS YCTAJIOCTh.
KOPPO3HsI TPU TPEHUH, TUIPOIPO3HS,
KaBUTAIIMOHHAS KOPPO3HSI U CTPYIHAS SPO3HSL.

2 CranmapTsl B 001aCTH 0OecriedeHus 10 VYcTHBIH onpoc
KOPPO3HUOHHOM CTOMKOCTHU U 3aLIUTHI OT
KOPpO3HH

3 MeToapl 3amUTel OT KOPPO3UU MOCPEACTBOM 16 YcTHBIN onpoc
BO3/ICHCTBUS HAa  KOPPO3UOHHYIO  Cpeny.
VYyianeHue  arpecCUBHBIX ~ KOMIIOHEHTOB U3
OKpYKaromien CpEIBL. Wuruduposanue
KOpPPO3HH. Hcnonb3oBanne 3aIIUTHBIX
aTMocdep.

3 BpiOop onTUMaIbHBIX KOPPO3MOHHO-CTOMKHX 16 NunuBuayansHoe
MaTepHUaIoB JUIsl OKCIDTyaTalldd B 3aJaHHBIX 3a/laHue
YCIIOBHUSX

4.5 TeMbl HHANBUAYAJIBHBIX 32JaHUH
N3 Nel - Pacyer noka3areJieii KOppO3UOHHOM CTOMKOCTH

N3 Ne2 - Pacyer mapamMeTpoB 2JIEKTPOXMMHYCCKOM 3aIMThI

5. Hepeqeﬂb y‘leﬁHO-MeTOJII/IHECKOFO o0ecneyeHHusl IJIsl CAMOCTOSITEJILHOM paﬁoTbI
oﬁyqamnmxcs; Mo U CHMIIJIMHE.

Meroanveckue ykazaHus JJIsi OOyYaroMIUXCsl 110 OPraHU3allii CaMOCTOSTEIbHON pabOTHI MO
JMCIUIIMHE, BKJIIOYas IMEpeYeHb TEM CaMOCTOSATENLHONW pPabOThI, (OPMBI TEKYIIEro KOHTPOJS IO
JUCHUIIIIMHE U TpC6OBaHI/I5[ K HX BBIIIOJHCHHUIO PasMCIICHbBI B BHCKTpOHHOﬁ I/IH(bOpMaIII/IOHHO'
obpasosatensHoii cpeae CIIGI TU(TY) na caiite: https://media.technolog.edu.ru

CBOeBpeMEHHOE BBINIOJIHEHUE O0YYaIOIIMMCS MEpONPUATUN TEKYIIEro KOHTPOJSI MO3BOJISET
MPEBBICUTH (TOCTUTHYTH) MOPOTOBBIN YPOBEHB («yIOBIETBOPUTEIHHOY») OCBOCHHS MPETYCMOTPEHHBIX
3JIEMEHTOB KOMIIETCHITHH.

Pe3ynbTaThl AMCUMIUIMHBI CUATAKOTCS JTOCTUTHYTBIMU, €CIU I BCEX DJIEMEHTOB KOMIIETEHLIMMN
IPEBBIIIEH (JOCTUTHYT) TOPOTrOBbIil YPOBEHb OCBOCHUS KOMITETEHIIMH HAa JAHHOM JTarle.

Texymas aTTectanus Mo AUCHUIUIMHE MPOBOAUTCA B (pOopMe cliadl OTYETOB IO JTaOOPaTOPHBIM
paboTaMm 1 HHAUBUAYATbHBIX 3aTaHHUH.

HToroBelii KOHTPOJIHL MpoBOAUTCS B ¢opMe 3aueta. K cmaye 3adera JOMYyCKAIOTCS CTYIEHTHI,
BBITMOJIHUBIINE Bce (POPMBI TEKYIIETO KOHTPOJIS.
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3ayer mpeaycMaTpUBAaEeT BBHIOOPOUHYIO MPOBEPKY OCBOEHHUS MPEIYCMOTPEHHBIX 3JIEMEHTOB
xomnereHiMi. Ilpu cpaue 3auera, CTyOEHT IoJy4yaeT TPU BOMNpPOCa U3 IMEPEYHsl BOIPOCOB, BpeMs
HOJArOTOBKU CTYJE€HTAa K YCTHOMY OTBETY - 70 30 MuH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe:

BapuanTt Ne 1
1. Kiaccudukanus KOpPpO3HOHHBIX HPOLIECCOB 10 Xapakrepy (JIOKaau3alun)
pa3pylLICHU.
2. MeTto/ibl TMarHOCTUKU KOPPO3UOHHBIX pa3pylLeHU.
3. IlporekTopHas 3amuTa OT KOPPO3HUH.

DoH/| OLIECHOYHBIX CPEJCTB MO TUCHUIUIMHE NpeacTabieH B [Ipunoxennn No 1

7. IlepeyeHb OCHOBHOW W /IONOJHUTEJbLHOW Y4eOHOW JHUTEPATYpPbl, HEOOXOAUMOM sl
OCBOEHHUS TUCHMUILINHBI

a) IleyaTHble U31aAHUA.

1. Kopposust u MeTo b1 3amuThl: yaebHnoe nmocodue / C.1.I'punea, M.M. Crrues, T.B. JIykamosa
[u ngp.], MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoii ¢enepaunn, Cankrt-IlerepOyprckuii
rOCYJapCTBEHHBIN TEXHOJIOTHYECKUI MHCTHTYT (TeXHUYecKuil yHuBepcuteT), Kadenpa Teopernuecknx
ocHoB MatepuanoBeneHus. — Cankt-IlerepOypr : CIIGI TU(TY), 2012. — 96 c.

2. Teopernueckue U MNPAKTUYECKUE OCHOBBI XHMMHUYECKOTO COINPOTHUBIIEHUS MAaTE€pPHaJIOB:
nabopartopusiii npaktikym / C.U.I'punesa, B.H. Kopooko, C.B. Msikux, M.M. Cerues // MUHUCTEPCTBO
oOpa3oBanuss W Haykum Poccuiickoit denepanun, Cankr-IletepOyprckuii  rocynapcTBEHHBIN
TEXHOJOTMYECKU WHCTUTYT (TeXHHUYeckuil yHuBepcuteT), Kadenpa TeopeTHUeCKHMX OCHOB
matepuanoBenenus. — Cankr-IlerepOypr : CIIGI TU(TY), 2013. — 51 c.

3. Kopobko, B.H. DiekTpoxuMuveckas 3aliuTa OT KOPPO3HUH: METOAMYECKHE yKazaHus //
MunucrepctBo  obpa3zoBanuss W Hayku Poccuiickoit  Qenepamuun, Cankr-IletepOyprekuit
rOCyJapCTBEHHbIN TEXHOIOTMYECKUH MHCTUTYT (TeXxHU4Yeckuil yHuBepcutet), Kadenpa teopernuecknx
ocHOB MatepuanoBenenus. — Cankt-IlerepOypr : CIIGI TU(TY), 2013.— 55c.

4. Iseiiuep, @.A. Kopposus mnactmace u pesun: / @.A. HIseituep. — Cankr-Iletepoypr: «<HOT»,
2010. — 638 c. — ISBN 978-5-91703-010-4.

5. AHTHKOpPpO3MOHHAA 3amuTa: crpaBoyHoe nocodue / I'. I'. Apramommna, H.C. FOpkuna. -
b.m.: 3A0 "YK "BBICO", 2009. — 447 c. — ISBN 978-5-83383.

6. Tepentres, B.1. bops0a ¢ kopposueli B cuctemax BogocHaOxenus: / B.U. Tepentses, C.B.
Kapasan, H.M. IlaBnosen. — Cankr-IlerepOypr: «I[Ipocnekt nHaykm». 2007. — 324 c. — ISBN 978-5-
903090-11-2.

7. JlerupoBannsbie ctanu: yueOHnoe nocooue / T.B. Jlykamosa, C.W. I'punesa, B.H. Kopo6ko, C.B.
Msikun // MunuctepcTBo obpazoBanusi M Hayku Poccuiickoit ¢enepanuu, Cankt-IlerepOyprekuii
roCy/1apCTBEHHBIN TEXHOJIOTUYECKUN MHCTUTYT (TeXxHU4eckuil yHuBepcuteT), Kadenpa teopeTnueckux
ocHoB MaTepuanoBenenus. — Cankt-IlerepOypr : CIIGI TU(TY), 2013. - 38 c.

8. AMOMUHUWHN, MarHWW W JIETKUE CIUIaBBI HA WX OCHOBe: yueOHoe mocooue / C.B.Mskun, T.B.
JlykamoBa, H.A. Xpuctiok, M.M. CerueB // MunucrepctBo obOpa3zoBaHuss W Hayku Poccuiickoit
denepanuun, Cankt-IlerepOyprckuii rocyqapCTBEHHBIM TEXHOJIOTHYECKHH WHCTUTYT (TEXHUYECKUN
yHuBepcureT), Kadenpa reopernueckux ocHoB Marepuanoserenus. — Cankr-IlerepOypr: CIIGI TU(TY),
2019.-32c.

9. Jlykamosa, T.B. Menp u criaBel Ha ee OCHOBBHI: yueObHoe mocobue / T.B. Jlykamosa, C.B.
Msikun, K.A. Orypuos // MunuctepctBo oOpa3oBanust U Hayku Poccuiickoit ¢enepanuu, CaHKT-
[TeTepOyprckuii rocyaapcTBEHHBIH TEXHOJIOTHYECKUN HHCTUTYT (TeXxHUUYecKuil yHuBepcurer), Kadenpa
TEOpEeTHUECKNX 0CHOB MaTepuanioBenenus. — Cankt-IlerepOypr : CIIOI' TU(TYVY), 2020. — 34 c.
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10. Mskun, C.B. Hukenb, THTaH M CIUIaBBI Ha UX OCHOBe: YueOHoe mocobOme / C.B. MskuH,
T.B.JIykamosa // MunuctepcTBo oOpa3zoBanus U Hayku Poccuiickoit penepanun, Cankt-IleTepOyprekuit
rOCyJapCTBEHHBIN TEXHOJOTUYECKUI MHCTUTYT (TeXHU4Yeckuil yHuBepcutet), Kadenpa reoperrnueckux
ocHoB matepuanoBeaeHus. — Cankr-IlerepOypr : CIIOI' TU(TY), 2019. — 39 c.

0) 3JIeKTPOHHbIE U3IaAHUS

1. Koppo3sust u MmeTos! 3amuThl: yaeoHoe nmocodue / C.U.I'puneBa, M.M. Crrues, T.B. Jlykamosa
[u np.], MunucrepctBo oOpa3oBanuss W Hayku Poccuiickoii denepanuu, Cankt-IlerepOyprckuii
rOCYJapCTBEHHBIN TEXHOJIOTHYECKUI MHCTUTYT (TeXHUYecKkuil yHuBepcutet), Kadenpa Teopernuecknx
ocHoB Marepuanopenenus. — Cankr-IlerepOypr : CIIOI TU(TVY), 2012. — 96 c. // CII6I' TU. DnextponHast
oubmmoreka. - URL: https://technolog.bibliotech.ru (nara oopamenus: 15.01.2022). - Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BATENEH.

2. Kopo6Oko, B.H. DnekrpoxuMuyeckas 3aliMra OT KOPPO3HH: METOAMYECKHE ykasaHus //
MuHnucrtepcTBO  0oOpa3oBaHus W Haykum  Poccmiickoit  denepanuu, Cankt-lIleTtepOyprekuit
rOCYJapCTBEHHBIN TEXHOJOTUYECKUI MHCTUTYT (TeXHUYecKuil yHuBepcutet), Kadenpa Teopernuecknx
ocHoB MatepuasioBenienus. — Cankt-IlerepOypr : CIIGI' TU(TY), 2013. — 55 c. // CIIGI TU. DnextponHas
oubmmoreka. - URL: https://technolog.bibliotech.ru (mata oopamenus: 15.01.2022). - Pexxum nocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH.

3. lseiiep, @.A. Kopposus miactmacc u pe3us: / @.A. llseinep. — Cankr-IlerepOypr: «HOT»,
2010. — 638 c. // CII6I'THU. Dnektponnas 6ubnuorexa. - URL: https://technolog.bibliotech.ru (mara
obpamienus: 15.01.2022). - Pesxum mocryma: o moanucke ISBN.

4. JlerupoBanusle ctanu: yueOHoe nocodue / T.B. Jlykamosa, C.1. I'punesa, B.H. Kopo6ko, C.B.
Msikun // MunuctepcTBO oOpa3zoBanusi u Hayku Poccuiickoit ¢enepammu, Cankr-IlerepOyprekuii
rOCy/IapCTBEHHBIA TEXHOJIOTUYECKUI MHCTUTYT (TeXHUYeckuil yHuepcuteT), Kadenpa teopernueckux
ocHOB MarepuanoBeaenus. — Cankr-IlerepOypr : CIIGI TU(TY), 2013. — 38 c. // CII6I TU. DnektponHas
oubmmoreka. - URL: https://technolog.bibliotech.ru (mara oopamienus: 15.01.2022). - Pexxum ngocryma:
JUTSL 3apETUCTPHP. TTOJI30BaTENEH.

5. AnOMHUHMIA, MarHuidi U JeTKHe CIUIaBbl Ha MX OCHOBE: yueOHoe mocobue / C.B.Mskun, T.B.
JlykamoBa, H.A. Xpuctiok, M.M. CprueB // MunuctepctBo o0pa3oBaHus W Hayku Poccuiickoii
denepamuu, Cankt-IlerepOyprckuii TOCyIapcTBEHHBIH TEXHONOTUYECKHH MHCTUTYT (TEXHUYECKHA
yHuBepcuteT), Kadenpa reopernueckux ocHoB marepuanioBeenus. — Cankr-IlerepOypr: CIIGI TU(TY),
2019. — 32 c. // CIIGI'TU. DOnektponHas 6ubmmoteka. - URL: https://technolog.bibliotech.ru (nara
obpamenus: 15.01.2022). - Pexxum noctyna: uist 3aperucTpyp. Mojab30BaTeIeH.

6. JIykamosa, T.B. Menp u cruiaBbl Ha ee ocHOBBI: yueOHoe mocobue / T.B. JIykamosa, C.B. MsikuH,
K.A. Orypuos // MunucrepctBo oOpa3zoBanus u Hayku Poccuiickoit gpenepanuu, Cankr-IlerepOyprexkuii
rOCy/IapCTBEHHBIA TEXHOIOTUYECKUI MHCTUTYT (TeXHUYecKuil yHuBepcuteT), Kadenpa Teopernueckux
ocHoB Marepuanosenenus. — Caukt-IlerepOypr : CIIGI TU(TY), 2020. — 34 c. // CII6I' TU. DnextporHas
oubnmnoreka. - URL: https://technolog.bibliotech.ru (gara oopamenus: 15.01.2022). - Pexxum gocryna:
JUTSL 3aPETUCTPHP. TTOJTb30BaTENEH.

7. Msaxun, C.B. Hukenb, TMTaH W CIUIaBBl Ha MX OCHOBE: YueOHoe mocobue / C.B. MskuH,
T.B.Jlykamosa // MunuctepctBo oOpasoBanus U Hayku Poccuiickoii gpenepanuu, Cankr-IlerepOyprexuit
rOCy/IapCTBEHHBI TEXHOIOTUYECKUN MHCTUTYT (TeXHUYecKuil yHuBepcuteT), Kadeapa Teopernueckux
ocHoB Marepuanosenenus. — Cankr-IlerepOypr : CIIOI' TU(TVY), 2019. — 39 c. // CII6I' TH. DnexTponHast
oubmmoreka. - URL: https://technolog.bibliotech.ru (gara oopamenus: 15.01.2021). - Pexxum gocryma:
st 3apeructpup.  moib3zoBarened.  //  CIIOI'TU. DOnektponnas  Oubnmorexka. -  URL:
https://technolog.bibliotech.ru (mata obpamenus: 15.01.2022). - Pexxum nocrtyma: Juis 3aperHCTPHP.
MI0JIB30BAaTENEH.
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8. IlepeyeHb 3JIEKTPOHHBIX 00pa30BaTeJbHBIX PecypcoB, HEOOXOIMMBIX AJS OCBOEHHS
AUCHMILIHHBI.

- yueOHbIit iaH, PI1/] u yueOHO-MeTommueckue marepuainst: http://media.technolog.edu.ru

- DuekTpoHHasi oubamnorexka CIIOI'TU(TY) (na 6a3ze IbC «bubauoTex»)

[Tpunagnexxnocts — cooctBennas CITIOI TU(TY).

JloroBop Ha mepenady mnpaBa (MPOCTOW HEUCKIIOUUTENBbHON JIMIEH3UMM) Ha HCIOJb30BaHUS
pe3ynbrara uHTeIekTyansHou aestensaocta OO0 «bubmuoTex»

I'KNe0372100046511000114 135922 ot 30.08.2011

Anpec caiita — http://bibl.1ti-gti.ru/

HuTepHeT-pecypebl: POBOIUTH MOUCK B Pa3IMYHBIX CHCTEMaX, TaKHX Kak Www.yandex.ru,
www.google.ru, www.rambler.ru, www.yahoo.ru W HCIOJb30BaThb MaTepHalbl  CalTOB,
PEKOMEHJOBaHHBIX MPETIOIaBATEIeM Ha JICKIMOHHBIX 3aHSTHUSIX.

C KOMITBIOTEPOB UHCTUTYTA OTKPBIT JOCTYII K:

www.elibrary.ru - eLIBRARY - nHayunast aiekTpoHHasi OMOJIHOTEKa TIEPHOAMYSCKUX U3IaHUM;

http://e.lanbook.com - DieKTpOHHO-OMOIHOTEYHAs CHCTeMa M3AaTeabCTBa «JIaHby», KOJUICKIIUU
«Xumust» (KHUTU u3naTensetB «Jlanpy», «bunom», «HOT»), «HanorexHomorum» (KHUTM U3aTEIbCTBA
«bunom. JIaboparopust 3HaHUI»);

www.consultant.ru - Koucynerantllitoc - 6a3a 3aKkOHOIATENbHBIX TOKYMEHTOB 110 P® u CaHKT-
[TeTepOypry;

WWW.SCOPUS.cOm - ba3a nanHbIX pedepaToB U MUTUPOBAHUS Scopus u3natenberpa Elsevier;

http://webofknowledge.com - VYHuBepcanbHas pedepaTuBHas 0a3a JaHHBIX HAYYHBIX
nyonukanuit Web of Science kommannn Thomson Reuters;

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

www.oxfordjournals.org - ApxuB Hay4HBIX XypHanoB n3narenbeTBa Oxford University Press;

http://www.sciencemag.org/ - IlomHoTeKkcTOBBII AocTynm K >kypHaity Science (The American
Association for the Advancement of Science (AAAS));

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

http://pubs.acs.org - doctyn x komiekuuu xypHanoB Core + m3natenpctBa American Chemical
Society;

http://journals.cambridge.org - [ToJHOTEKCTOBBIA JOCTYN K KOJUIEKIMH JXKypHanoB Cambridge
University Press.

WWW.i-exam.ru.

9. MeToauuecKkue YKazanusl 1Jist Oﬁy‘lalOIlll/IXCH M0 OCBOCHHUIO TUCHMUILIMHBI.

Bee Buapl 3aHATMR 1o gucuuiuinHe «MaTepuanaoBeleHUE» NPOBOAATCS B COOTBETCTBUM C
TpeboBanusmu cienyromux CTII:

CTII CITI6I'TU 040-02. KC YKIIB. Buas! yueonbix 3anstuii. Jlekmus. O0mue TpeOoBaHuS;

CTO CII6I'TH 020-2011. KC YK/B. Bunas! yueonsix 3anatuii. JlabopaTopusie 3ansatus. OOmiue
TpeOOBaHUS K OPraHU3aIMU U MPOBEICHHUIO.

CTII CIIGI'TU 048-2009. KC YK/IB. Buasl yueonbix 3ansatuil. CaMmocToATeIbHAS MIIAHUpYeMast
pabota cryznenToB. Obure TpeOoBaHUS K OPraHU3aIMK U IPOBEICHHIO.

[InanupoBaHue BpeMEHM, HEOOXOJMMOTO Ha HW3YyY€HHE JaHHOW AHMCUHUIUIMHBI, JIy4Ylle BCEro
OCYILIECTBIIAATh HA BECh CEMECTP, IPEIyCMATPUBasl MPHU 3TOM PETYJISPHOE NOBTOPEHHE NMPOUIEHHOTO
MaTepuaia.

OCHOBHBIMH YCJIOBUSMH MPABUIBHOM OpraHU3aIiy y4eOHOro mporecca 1Jis CTyJeHTOB SBISETCS:

IJIAHOBOCTh B OpPTraHU3aluy yueOHOU padoThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATHS CTYJEHT JOJIKEH IPUXOAUTH, UMES 3HAHUSA 110 YK€ U3YYEHHOMY MaTepHaiy.

14


http://media.technolog.edu.ru/
http://bibl.lti-gti.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
file:///E:/Downloads/www.elibrary.ru
http://e.lanbook.com/
http://www.consultant.ru/
file:///E:/Downloads/www.scopus.com
http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
file:///E:/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/

10. Ilepeyenb HHPOPMAUMOHHBLIX TEXHOJOTWid, HMCNOJb3yeMbIX NPH OCYILIECTBJIEHUH
00pa3oBaTeILHOIO MPOIEcca MO0 TUCHHUILIUHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B yuebnom mporecce 1O JaHHOM  JUCHUIUIMHE MPEAYCMOTPEHO  HUCIOJIb30BAaHUE
WH()OPMAITMOHHBIX TEXHOJIOTHIA:

YTEHUE JICKLUI C UCIIOJIB30BAHUEM CIIalA-IIPEe3CHTALUN;

B3auMoIeicTBUE ¢ oOydaronumucs nocpeacrsom DMOC.

10.2. IIporpamMHoOe oOecniedeHue.
I[HSI IMPOBCACHUA 3aHSITUU UMCIOTCS NEPCOHAIBHBIC KOMIIBKOTCPHI C ITPOrpaMMHBIM OGCCHC‘-IGHI/IGMI

- Oneparmonnas cucrema Microsoft Windows 10 Professional;

Microsoft Office Std, Akagemuueckasi JuieH3us, cyonuneH3nonnbii qoropop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 6eccpouno;

- AuTuBHpycHOe nporpammuoe obecnieuenune Kaspersky Endpoint Security;

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

- PTC Mathcad ('K Nel9 ot 13.10.08 r. Ha mpefocTaBicHHE aKaJEMHYCCKOW JIUICH3MHM Ha
MathCAD University Department Perpetual-200 Floating).

10.3. ba3bl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.

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

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

3. http://1.fips.ru/wps/portal/Reqister - denepanbHbIif HHCTUTYT HPOMBILIUICHHOM
COOCTBEHHOCTHU

4. http://google/com/patent- 6a3a marentos CIIA.

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

6. http://patentmatie.com/welcome - 6a3a mareatos CIIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - eBporetickas 6a3a naTeHTOB.

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

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

10. http://elibrary.ru — Poccuiickasi mouckoBasi CHCTEMa HAYUHBIX MTyOTHKAIINH.

11. http://springer.com — aHrIOsA3bIYHAS TIOMCKOBAs CUCTEMA HAYYHBIX MTyOJIMKAIHH.

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

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

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

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a cnekTpoB XUMHUECKUX COCTMHECHUI.

16. http://markmet.ru — mapo4yHuK craiei.

11. MaTepuaibHO-TEXHUYECKOe ofecreyeHne OCBOECHHS TUCHMIIMHBI B X0/Ie peajn3aluun
o0pa3oBaTeIbHOM NPOTrPaMMBbl.

Jlns npoBeneHus 1a00OpaTOPHBIX 3aHATUN HCHOJIB3yeTCs J1abopaTopHsi, OCHAIIIEHHAs] BBITSXKHOM
BEHTWJISILIMEH, 00OpylOBaHMEM M MaTepHajaMH, HEOOXOTUMBIMH Ui TPOBEICHUS JIaOOPaTOPHOIO
MpaKTHKyMa.

MarepunanbHO-TeXHHYeCKOe o0ecnieyeHne JUCIUIIIMHbI:
- DNeKTPOHHbIE aHATUTHYECKUE BECHI
- O6pa3ipl MaTepraioB ISl MPOBEICHUS CIIBITAHUN Ha KOPPO3UOHHYIO CTOMKOCTD
- My¢enbHble neun
- CymuiibHbIe IKa(bl
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- IHCTpYMEHTBHI [U1 U3MEpPEHHsI TEOMETPHUECKUX Pa3MEpPOB 00pa3LiOB: 3JIEKTPOHHBIE IITAHT€HIIUPKYIIH,
MarHUTHBIE TOIIIHMHOMEPHI

- pH-meTpsI

- BOJIOPOJHBIE KOPPO3UMETPHI

- PacTBOpBI KHCIIOT, LIETOYEH U COJIEH

- Xumu4ueckas rnocy/a

- DJIEKTpUYECKHE HarpeBaTean

- DIIeKTpou3MepUTEIbHbIC TPUOOPHI

- Komnprorepsl

12. Oco0eHHOCTH OCBOEHHA AUCHUMIIVIMHBI MHBAJIUJIAMHU M JUHAMH € OIrpaHHY€HHBIMH
BO3MOKHOCTAAMH 310POBbA

JU1st MTHBAJIMIOB | JIMII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU YU€OHBIE MPOLIECC OCYIIECTBISIETCS B
cootBercTBUM ¢ [lookeHneMm 00 opranuzanuu yuyeOHOro mpouecca A 00y4eHusl HHBAIKUOB U JIULL C
OrpaHMUYEHHBIMU BO3MOXKHOCTSIMU 370poBbsi CIIOI TU(TY), yrBepkaenusiM pektopom 28.08.2014 1.

16



ITpunoxenue No 1
K paboueii mporpamMme TUCIIHTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILINHE «XHMMHYecKoe CONMPOTUBJICHUEC MATEPHUAJIOB U 3allIUTA OT KOPPO3UU»

1. IlepeuyeHb KOMIETEeHUMII U ITANOB UX (POPMHUPOBAHMSI.

Nupeke
! Coneprxanue? Dtan popMUPOBAHUS
KOMIICTCHIIMH
OIIK-1 Cnoco0eH NpUMEeHSTh eCTeCTBEHHOHAYYHbIEe U IIPOMEKYTOYHBIN
o0LIeHKeHepHbIe 3HAHMSA, METO/Ibl MATEMAaTUYECKOTO
aHaJIM3a U MOJIETTUPOBaHUS B podecCHOHaTbHON
JESTEIIbHOCTH
OIIK-7 Crioco0eH NpUMEHSATh COBPEMEHHBIE IKOJIOTUYHBIE U IIPOMEKYTOYHBIN
0e30MacHbIe METOIbI PAIMOHATIEHOTO HCIIOIb30BAHUS
CBIPHEBBIX U YHEPTreTUYECKUX PECYPCOB B MAILIMHOCTPOCHUU
OIIK-12 Cnoco0eH o0ecrie4uBaTh NMOBbILIEHUE HAEKHOCTH MIPOMEKYTOUYHBIN
TEeXHOJIOTH4eCKUX MAIIMH U 000PY10BAHUA HA CTAAUAX
NPOEKTHPOBAHUS, U3TOTOBJICHUS M IKCIJIyaTalluH

2 )KupHbIM mIPU(PTOM BHIIETAETCS Ta YaCTh KOMIIETEHIUH, KOTOpas (JOPMHUPYETCS B XOJI€ U3YYEHUS JAHHOW JMCIMILIUHEI
(ecnm KOMIIETEHIIUSI OCBAaUBAETCSI IOJHOCTHIO, TO (PparMeHTHI HE BBIISIISIOTCS ).

8 Dran QopmupoBaHus KoMmmeTeHIMH BbiOMpaercs no 1. 2 PIIJ] u yuebHOMY muiaHy (HauaibHBIA — €CIM HET
NPEIIECTBYIONIINX AUCIUIUINH, HTOTOBBIN — €CIIM HET NOCIIETYIONIMX AUCIUIUINH (MJIN KOMIIETEHIHUS He (POPMUPYETCS B X0/1€
npakTuku wi ['MA), mpomexyTouHbIi - Bce Apyrue)
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1. ITokasaTeIH H KPHTEPHH 0LIeHHEAHHA KOMIETEHIHH HA PAasIHYHLIX 3TANAX HX (OPMHPOBAHHA, ITKATA 01leHHEAHHS

Kon 1 saruescezER: orasarems chopMHEpOBEEROCTE Kpsrepms YpoEEE chopMEpCEAREOCTH
HHITHERTOPA (IEeCEpHEITOPEL) OI2HHEAHHA {CIECAHEE BHPEEEHHOCTH JECKPHITTOPOE)
HOCTIAEE #¥ IOEMETEOPETSIEEDS HXOPOTIINE WOTIHIHOR
FOMIISTEHIHE (mopoToERIE) {CcpenHmE) (ERICORHE)
OIIK 1.11 JmasT  MmeTogRl | HcOoeTaHEMA | [IpaEENBHER Hueer [Tepeuncoger ITpagRNEHD
Croocoben MATEPHATOE HA KOPPOSHOHHVED | OTEETED HA | mMpeacTAETeHHE O OITEPATTETEL EBICHpAeT  METOOED
SECIEPHMEHTANEHD cToHEoCTE (3H-1) eompockr Mo 19 § | BawHeHDHX BRI THASMBIS HCIEITAHNT
CIpeTelaTs B ZATLTY. METOJAX HCIEITAHNA | [PH DeATHIAIFE MATEPHANCE Ha
TIPOTHOSHPOEATE MATEPHATICE Ha BEFHEANNE METOIOE | KOPPOSHOHHYED
KOpPpPOSHOHHYED EOPPOSHOHHYED HCTEITAHHA CTOHEOCTE ay
CTOHECCTE CTOHEGCTE MATEPHAIOE Ha PEIIEHAR
MATEPHATOE H EOPPOSHOHEYED FOHKPETHEDL
EOHCTPYEIHH, CTOHEOCTE TEXHONTOTHIECHHX
EBINIOIHATE PACTETH =A7aY
moEasaTensH
KOPDOSHOHHOH VMeeT NpoECIHTE OUeHEY pHCEA | [IpaEHNEHER Hrueet Coocoten ouemmeats | CoocoleH  aHATEIH-
CTOHEOCTH H CPEACTE | EOPPOSHOHHEDT paspyINeHHH | OTEETE HAa | OpPeACTAETEHHS O thakTopE], EMHARINEE | POEATE  PESVIETATEL
SAMIATEL OT KOPPOSHE. | MaTEpHATOE HA oCHOEe | Bompockr No 1-6 | EMgax Ha EOPDOSHOHEYED | HCTEITAHHH Ha
PEsVIETATOR CTAHJAPTHEIL | SAYETY. EOPpOSHOHHEX CTOHKOCTE EOPPOSHOHHYES CTOH-
FICOEITAHAH | ¥-1) paspyIIeHHR B MATEPHAICE. EQCTE H  J81aTh
tharTopax, EEIECTE OTHOCH-
CTIOCO0CTEVEOIITIE TETRHD. PHCESR
FIX EOSHEEHOESHHED EOSHHEHOEEHHA
EOPpOSHOHHELX
paspyIIeHHH.
Brnageer maEmEaME Oposegenmi | [lpasEnbmER JanmcHEIET Pemraer THOOERE | Cnocoben
pacueToR MOKA3ATEeTeH | OTERTE Ha | hopMyIE gna 387a9H 0 PECYETY | BEINOMHATE pPACHUETH
EOPPOSHOHHOH CTOHEOCTH Ha | Bompockl Ne 7-9 K | pacdera MICKAsaTensH IIOKAsaTensH
OCHOBAHHH PeSYNETATOE | 3a9eTy. MoEAsaTeneH KOpPpOsHOHHOH EOPpPOSHOHHOH
HcneTaEas (H-1) HugmeroyatsRoe | EOpPpOSHOHHOH CTOHKOCTH CTOHEOCTH npH
SATAHEE Mel. | crofiEocTH pelIeHAR
NPaETHISCEHE 33039
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OITK 7.2

CoosoRen
OCYINECTEIATE
ONTHMATEHEI EEIOOD
MATEPHATOE H
MPOSETHPOEAHHE
KOHCTPVELHH 10
EpHTEPHAM
KOPpOSHOHHOH
CTOHKOCTH

Jaaet ETaccED KA
MATEPHATOE M0 KOPPOSHOHHOH
CTOHEOCTH B S3aBHCHMOCTH  OT

XapaKTepa KOPPOSHOHHOH Cpegel

H YCIOBHH JECIIVaTaups (3H-1)

Vaeer OCYIIECTEIATE
OOTHMATEHEHR EHOOD MATEPHATOE
AnE HITOTOEIEHHA
OCOPYIOBAHMA, COOPVEEHMH H
EOHCTPYEIHE 00  KpHTepHAM
MAKCHMATEHCH  KOPPOSHOHHOH

CTOHKOCTH ¢ YHETOM XapakTeps
KOPpPOSHOHHOR Cpemsl M YCIIOBHE

SECIDTYATAIEH (¥ -2)

BrageeT HaEBIHaMHE
CPAaEHHTETEHOTO AHATHSA
MATEPHATOE 00 EPHTEPHAM
EOpposHOHHOHR cToHEOCTH (H-2)

ITpasEnEEEE
OTEETE
EOOpOCHED MNo
K 339ETV.

ITpagEnEHEIE
OTEETE
BONPOCHD e
K 5a9eTy.

Hageergyarea0e

ZATAHHE

ITpagEnEHEIE
OTEETE
BONPOCHD e
K 5a9eTy.

]
I:-lv.il
= 8

Hueet
MpeACTAETEEHE o
TP HHIFIIEK
ETaccHDHKAHE
MATEPHATOE oo
KOPpOSHOHHOH
CTOHEOCTH.

Hueet
MpeACTAETEHEAE OO

MATEDHATOE o

EpPHTEpHAM
MAKCHMATBHOH
KOPpOSHOHEDH
CTOHEOCTH.

Hueer

OREICTARNICEHE O
EPHTEPHT H
METOZAX CPAaEHEHHA
MATEPHATOE 0
KOPpOSHOHHOH
CTOHEOCTH

Coocoter
OnpenenATh
MPHHATISEEOCTE
KOHEPETHBIX
MATEPHATOE E
COOTEETCTEVECIIEN
T{VIIIIEM oo
EOpposHOHHOHR
CTOHEOCTH.

Cnocolen OpoECOHTE
CpAEHHTETBHYIO
OIEHEY KHMHYeCEoH
CTOHEOCTH
MATEPHATOE C YIeTOM
ocoDeHHOCTeH
EOPPOSHOHHOH CpEIhl
H YCICEHHE
SECIUTYATALTHH.

Cnocoben PEMATE
THIOOEEIZ 33Ja9H IO
CPaEHEHHED
EOpposHOHHOH
CTOHEOCTH
MATEPHATOE

Cnoocoben
CEMOCTOATEMEHO
AHATHSHPOEATE
ETHAHHE
EODPOSHOHHOR CpemEl
H VCIOEHE
SECILTY ATALTHEH Ha
XHMHIECEKYED
CTOHEOCTE
MATEPHATOE

Coocoben
OCYIIECTEIATE
ONTHMATEHEI EEIOOD
MATEPHATOE 71T
EOHEPETHEIX
HASHa9eHHH 110
EDHTEHANM
EOPpOSHOHHOHR
CTOHEOCTH C YYETOM
XapaETepa
EOPPOSHOHHEOR CPETEL
H YCICEHE

SECILTY ATALTHE.

Coocoben
CAMOCTORTETBHD
MPOEOIHTE
CpAEHHTEIEHEIH
SHATHS MaTEpHANOE
oo OKAZATEIANM
EOPpOSHOHHOH
CTOHEOCTH.




OIIK 12.4 3HAaeT MeTOZH  JHATHOCTHEH | [IpaERnbEEIE Fneer Cnocoben  EmOHpaTh | Cnocoden
Cnoocodes OpAMEHATE | KOPPOSHOHHEIX pPaspyIIeHHA H | OTESTEI Ha | OpeJcTAEISHHE 0 | OOTEDMATEHEIE METOIE | CAMOCTOATEIEHD
Ha NPAKTHEES OOOXOOE] E HX OpeJOTERANIeHHED | Boopockl Ne 29-31 | metogax JHATHOCTHEH EBIDOHPATH
COBpeMeHHEIEe MeTomsl | (3H-3) K 339eTy. OHATHOCTHEH H | xopposHOHHEDX OOTHMATEHEE
OHATHOCTHEH H NpeJoTEPAIEHA paspyIIeHHHR TIpH | MeTOJEl JHATHOCTHEH
NpeJoTEPANIEH EOPpOSHOHHEX pPENISHHH MOJETBHEX | KOPpPOSHOHHEIX
EOPpOSHOHHEIX paAspYIITEHH. sAgAY paspyIIEHIH OpH
paspyIIeHR pelIeEHH
TEXHOTOTHYECEHX EOHEPETHEIX
MAITHE B TEXHOTOTHIECEHX
ooOpYIoEaHHA saTAT
YueeT mpoeEcIMTE MeponpHATHA | [IpapRnbEEIe Fueer Cnocoben Coocoten
0o OpefcTEpAIlEHHK ECPPOSHH | OTESTH HA | OpeacTaEISHHE 0 | OOpeIenATE CEMOCTOATEIEHD
oDOpVIOEAHMA, COODVEEHHH H | Boopochkl MNe 32-36 | MepompHATHAN 00 | HeoOKOIHMEIS ILIaHHPOEATH
EOHCTPYEIHE (¥-3) K S3UeTy. NpeJoTEPAIEHEED MEpPOTIPHATH o | mpoEegeERS
EOPpOsHH NpeIoTEPAIISHHED MEPOTPHATHH oo
00opY I0EAHHA, EOPpOsHHE TIPH | NpeJoTEPAIIEHIED
CODDVEEHHH H | PENIEHEH MOJETBEHEX | EODDOSHE IpH
EOHCTPYEIFE. sagad pemIeHHH
EOHEPETHEIX
TEXHOTOTHIECEHX
samad
BnageeT HaEmEaMH JHATHOCTHEH | [IpapRnbEEIe Hueer Coocodes CoocoteH
EOpPPOSHOHHELX NOEPEEISHNH | OTESTE HA | mpeACTaEIeHAE 0 | OCYINECTEIATE CEMOCTOATEIEHD
AMeMERTOR  ODOpyIoBaHMA M | Bompockl MNe 37-40 | merogax JHATHOCTHEY ERIDHPATH H
EOHCTpYEIHE (H-3) K S3UeTy. JHATHOCTHEH EOppOsSHOHHELX OpFMEHATE  METOIE
HMuamergyaneHoe | EOPPOSHOHHEIX MOEpeEIeHAH TpH | ZHATHOCTHEH
saJaHHe MNe 3. | moepesaeHAR pPEIISHHH  THIIOEEIX | KOPpPOSHOHHELX
sa7ad OOEPEXIEHAN  OpH
pPEIISHHA
EOHEPETHEIX
TEXHOTOTHIECEIX
ZaTay
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3. TunoBble KOHTPOJIbLHBIE 32/IaHNS VI IPOBeeHHUS IPOMEKYTOYHOH aTTeCcTaluu

a) Bonipochl 1151 OlleHKY 3HAHU, YMEHH U HABbIKOB, CGOPMHPOBAHHBIX Y CTY/AEHTA N0
xomnerenuuu OIIK-1

1. CyurHoCTh KOPPO3UU U IPUYMHAEMBIN €10 yIepo.

2. Knaccugukanus KOppo3HOHHBIX ITPOLECCOB 10 XapaKTepy (JOKATU3ALMH) pa3pyLICHUH.

3. Kimaccuduxaryst KOppo3HOHHBIX MIPOIIECCOB M0 XapaKTepy KOPPO3UOHHOU CPebl U
MeXaHU3MaM MPOTEKaHUs.

4. MeTo1bl TMarHOCTUKU KOPPO3UOHHBIX PAa3pyILIEHUH.

5. MeTo/1bl UCTIBITAHUN MAaTE€PHUATIOB HA KOPPO3UOHHYIO CTOMKOCTb.

6. KocBeHHbIe MOKa3aTen KOPPO3SUOHHON CTOMKOCTH U METO/IbI UX ONPEICTICHHUS.

7. BecoBble oka3aTear KOPPO3MOHHON CTOMKOCTH U METOABI UX OIPEEIICHHS.

8. OO0beMHBIC MMOKa3aTeTN KOPPOSHOHHOW CTOMKOCTH U METOBI UX OTPEICIICHUSI.

9. DneKTpOXMMHUYECKHE TOKA3aTeIN KOPPO3UOHHON CTOMKOCTH M METObI UX OIIPECIICHHS.

0) BonipochlI 1,151 o1leHKY 3HAHWT, YMeHHUI U HABBIKOB, C()OPMUPOBAHHBIX Y CTYE€HTA 110
xomnerenuuu OIIK-7

10. CymHOCTB ¥ BUBI TIPOLIECCOB XMMHUYECKOH KOPPO3UH.

11. KucnopoaHas Koppo3us.

12. Koppo3us B aTMocdepe CepHUCTBIX Ta30B

13. BonoponHas u kapOOHUIIbHAS KOPPO3HSL.

14. YcnoBust 00pa3oBaHMsl CITIONIHBIX YCTOMYUBBIX TACCUBUPYIOIINX CIIOEB MPOIYKTOB T'a30BOM
KOPpO3MHU Ha IMOBEPXHOCTU MaTepuanoB. KuHeTuka pocra ciioeB MpOAYKTOB KOPPO3HUH.

15. Koppo3ust B )KUJIKOCTAX-HEIICKTPOIUTAX.

16. MexaHH3M 3J1€KTPOXUMHUYECKON KOPPO3UH.

17. IlpnunHbI BOSHUKHOBEHMSI 3JIEKTPOXUMHUECKON HEOJHOPOIHOCTH METAIIJIOB.

18. SIBnenus noaspuszaLuy U AETONIAPU3ALMU IPU SJIEKTPOXUMUUECKON KOPPO3HH.

19. ATmocdepHas koppo3usi.

20. Mopckas Koppo3us

21. Buipl MO3eMHOM KOPPO3HH

22. BHemiHue GaxkTopbl, BIUSIONINE HA HHTEHCUBHOCTh KOPPO3HUH.

23. BayTrpennue GpaxTopsl, BIUSIONINE HAa HHTEHCUBHOCTH KOPPO3HUH.

24. OcobOble KOHCTPYKTUBHO-TeOMETpUUYEeCKHe (DaKTOPhI, OKa3bIBAIOLINE BIMSHUE HA KOPPO3UIO
25. Koppo3wust o1 IeiCTBHEM JTOTIOTHUTEIFHBIX MEXaHUISCKUX BO3ICHCTBUI

26. CtanaapThl B 06JacTu o0ecredeHns KOPPO3MOHHOM CTOMKOCTH U 3aIUThI OT KOPPO3UU

27. TlpuHOUOBI ONTHMAJIBHOTO BBHIOOpPA MATEPHAIOB W MX COYETAaHUH 10 KPUTECPHIO
MaKCUMaJIbHOW KOPPO3UOHHOM CTOMKOCTH.

28. Y4eT KOHCTPYKTHBHO-TE€OMETPHUECKUX (DaKTOPOB, BIMSIOIIME HA PUCK BO3HUKHOBEHHS U
MHTEHCUBHOCTb IIPOTEKAHUS KOPPO3UH.

0) Bonipochl /151 OLleHKU 3HAHUI, YMEHH U HABBIKOB, CGOPMHPOBAHHBIX Y CTY/JAEHTA N0
kommnetrenuun OITK-12

29. O6mas KiIacCu(pUKAIMsI METOO0B 3alIUTHl OT KOPPO3HH.

30. Koppo3noHHO-CTOIKOE JIeTMpOBaHuUeE.

31. OOmas xiaccupuKanmusi 3alIUTHBIX AaHTHKOPPO3HMOHHBIX MOKpbITHHA. [loaroToBka
MOBEPXHOCTU K HAHECEHUIO MOKPBITHH.

32. JIakOKpacOYHBIE MMOKPHITHS — PA3HOBHIHOCTH, TPEUMYIIIECTBA M HEJOCTATKH.

33. Mertannuueckue 3aliuTHbIE TOKPBITHS — METO/Ibl HAaHEeCEHHsI, cBOiicTBa. KaToiHble 1 aHO/IHBIE
MOKPBITHS.

34. CreknosMasieBble 3alIUTHBIE MOKPBHITUS — YCIOBUS (OPMHMPOBAHUS, COCTaB, CBOMCTBA,
MPEUMYIIECTBA U HETOCTATKH.

35. [TonumepHbIe U pE3UHOBBIE 3ALUTHBIE TOKPHITHS.

36. Oxcuanble 1 GochaTHbIC 3aMUTHBIC TTOKPHITHS.

37. IIpoTekTopHas 3aluTa OT KOPPO3UH.
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38. KaTomHas 1 aHOHAS SJICKTPOXHUMHYECKAs 3aIUTa.

39. 3ammTa OT KOPPO3MH MOCPEICTBOM YAAJICHUS arpeCCUBHBIX KOMIIOHEHTOB U3 OKPYXKAroIeH
CpEeIIbl ¥ UCTIONIL30BaHUS 3alIUTHBIX aTMocdep.

40. MeTo1pl UHTUOMPOBAHUS KOPPO3HUH.

ITpu cpade 3auera, CTyIEHT IOJy4YacT TPU BOIIPOCA U3 NIEPEUHS, IPUBEIECHHOIO BHIIIIE.
Bpems noaroToBku cTy€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MUH.

4 TemMbl 1 IPUMeEPbI HHAUBHIYAJBHBIX 3aaHUI

4.1 3apanue Nel no teme «Pacyer nokasaresieil KOPPO3UOHHOMH CTOHKOCTID)

Koppo3nonHast CTOWKOCTP — CIOCOOHOCTh METajla COINPOTUBIATHCA KOPPO3HH.
[Tokazarenu KOPPO3MOHHOM CTOWKOCTH MO3BOJISIIOT CPABHUTH Pa3IMYHble METAJUIbI U CIUIaBBI 110
CIIOCOOHOCTH COIIPOTHUBJIATHCS KOPPO3HH.

Beconoii nokazarens K Xxapakrepusyer moTepro Macchl MeTajljia B pe3yabTaTe KOPPO3UU
C €/IMHHULbI TOBEPXHOCTH B €UHUILY BPEMEHU:

K= 20 o * )] (1)
S-t

e AM — oTepst Macchl MeTala, T; S — IOBEPXHOCTh MeTaJlIa, HOABEPTHYTas KOPPO3UH, M2

BpEMsI KOPPO3HH, Y.
['nyOounHbIi moka3zarens [1 xapakrepusyeTr TiayOMHY KOPPO3HOHHOTO Pa3pylICHHS MeTaa B
€IMHUIlY BPEMCHHU:

y T

IT1 =K. % , [MM/Tox] 2)

IZie p — IIIOTHOCTh METAaa, I/cM>.
OOnemubIi TOKazaTenb Ky XapaktepusyeT oOBbeM BBIJICTUBIIETOCS B pe3yJbTaTe KOPPO3UHU
BOJIOpOJia (MJIH MOTJIOIIEHHOTO KHCIOPO/1a) C €AUHUIIBI TOBEPXHOCTH B €IMHUILY BPEMEHHU:
AVy
2 3 2
Ko =12 fen(em® * )] ®3)

S-t
rne AV Hz (AV O2) 00beM BBIIEIMBIIEroCsS BOAOPOAa (MOTTIOMEHHOTO KHCIOPOAa) B CMY,
MPUBEICHHBIN K HOPMAIIbHBIM YCIOBUSIM TI0 (hopmyIie:

AViD — AVHu3m-p-273 (o] @
760- (273 + 1)
I7I€ p — JaBleHHe, MM.pT.cT.(HopmaiibHOe naBieHue = 760 mm pt.ct. wim 1013 rlla); t —
temmepatypa, °C; AV Homm (AV Ozusm) — 00beM BBIIEIUBIIErOCsS BOJOPOAa (MOTJIONIEHHOTO
KHCIIOPO/Ia), N3MEPEHHBIH B ONBITE PU JTAHHBIX P 1 t.
3nas AV Hz (AV O2), MOKHO HATH TOTEPIO MACCHI:

A-AVH A-AVo,
= Am = |
A 210007 Y n-5,6-1000 1 ©°

A — aToMHas Macca MeTaJljia, I/MOJIb; N — BAJIEHTHOCT.
B cinydae »nekTpOXUMHYECKONW KOPPO3UM TMOTEPI0 MAacChl MOXKHO TaKKe HAWTH C
MOMOIIBI0 3akoHa Dapajies 1Mo cuiie KOPPO3UOHHOTO TOKA:
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A-60

m=_———"—.|
F-n-1000

rae | — cuna koppo3uonHoro toka, MA; F = 96500 Kn/monb — unciio ®apazes; T — BpeMs, MUH.

Wurerpan I(t)dt Haxoaurcs w3 1wiom@and rpaguyeckoil 3aBHCHMOCTH TOKa KOPPO3HU OT
BpPEMEHHU.

" (r)dz, [r] (6)

0

3aganme 1
Onpenenuth BECOBBIE MOTEPH M OOBEMHBIN TMOKa3aTelb CKOPOCTH KOPPO3WM CIUIaBa, €CIU
MpoILIeCcC MPOTEKAJ C BOJAOPOIHOMN ACTOISAPU3ALNEH U U3BECTHBI:

temriepatypa — 18°C;

JaBieHue — 757 MM pT. CT.;

BaJIEHTHOCTH — 3;

aromHas macca — 27,0

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

pasmepsl uzaenus — nuamerp 0,030 M, pyuna 0,065 m

3aganue 2
Onpenenuth BECOBBIE MTOTEPH CIIaBA MO CUJIE KOPPOZMOHHOTO TOKA U TITYOMHHBIN MOKa3aTellb
CKOPOCTH KOPPO3HH, €CJIA U3BECTHBI:

temneparypa — 21 °C;

BAJIEHTHOCTD — 2;

aTroMHas macca — 65,4;

BpeMs UCIbITaHus — 2,3 4Jaca;

wIoTHOCTE — 7100 Kr/™M3:

pa3mepsl KoHTakTHpyemoit moBepxHocTH 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 MEHSIACh.

3amanmne 3
Onpenenuth BpeMsi KOHTAKTa CIIJIaBa C KOPPO3UOHHOM Cpeloil, €CIu U3BECTHBI:
wioTHOCTH — 7100 Kr/M°;
temneparypa — 25 °C;
JaBjeHue — 754 MM pT. CT.;
BaJIE€HTHOCTD — 2;
aToMHas macca — 65,4;
00BEM MOTJIOMIEHHOTO KUCIopoaa — 8 e,
MIYOMHHBIN TIoKa3zarenb Koppo3uu — 0,56 MM/rox;
pa3mepsl uzaenus — quametrp 0,056 m, anuna 0, 081 M.
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4.2 3aganue Ne2 no teme «BbIGOp ONTHMATBHBIX KOPPO3HOHHO-CTOIKHUX MaTepPHAJIOB
JJIS KCIVIYaTAllMU B 32JaHHBIX YCJI0BHAX»

- JI1s M3roToBIEHMsI apMaTypbl, paboTarollell B MOPCKOM BOAE, BbIOpaTh ONTUMAaJbHBIN
KOHCTPYKLMOHHBIN MaTepuas u3 cienyromux mapok: AMrl, bpAS, 20X13.

- JI71s1 M3roToBIIEHHS JI€TaJIel, UCTIBITHIBAIOIMX 3HAYUTEIbHBIE MEXaHUUECKUE HATPY3KHU B CpPEie
okcupa yriepoaa npu temmeparype 100°C, BBIOpaTh ONTUMATBHBIA KOHCTPYKIIMOHHBIA MaTepHall
u3 caepyromux Mapok: bpb2, Crane 25, 30XMA.

- JIsis U3roToOBNICHUS J€Taliel,  MCHBITHIBAIONINX 3HAYUTEIbHBIE MEXAaHUUECKHE HArPYy3KU B
cpene cepHucrtoro raza npu temreparype 400°C, BrIOpaTh ONTUMAIbHBINH KOHCTPYKIITMOHHBIH
Marepuan u3 cienyromux mapok: 20X2H4A, 30X13, 12X18H10T;

- JIns m3roroBneHHsl TPyOONpPOBOAOB, PAaOOTAIOIIMX B KOHTaKT€ C BOJIOPOJOM IpHU
temmneparype 300°C, BBIOpaTh ONTUMATBHBIN KOHCTPYKIIMOHHBIA MaTeprual U3 CICIYIOIIMX MapOK:
Crans20, 30XMA, 37X12H8I'8MDBb.

4.3 3ananue Ne3 no teme «Pacuer mapamMeTpoB 3JIEKTPOXMMHYECKOI 321U THD)
Pacyer napameTpoB NPOTEKTOPHOM 3aIIUTHI

CkJ1a/1 )KUIKOTO TOIUIMBA COCTOMT M3 N CTAJILHBIX IIIAPOBUIHBIX Pe3epBYapoB 00bEMOM V
M3, OHHM HaxomsATcs B MOYBE, yAeIbHOE CONPOTUBJIEHHE KOTOPOH B CpeHEM B TEUEHHM Toja
coctaBnsieT py (OM ¢ M) (pucyHok 1). UTOOBI yCTaHOBUTH CHIIy TOKa, HEOOXOAUMYIO JUIS
MOJy4YEeHHUsI 3alUTHOTO TOTEHIMAaja, Oblla TpoW3BeneHa NpoOHAas KaToIHAs MOJSAPU3ALUSL
NOBEpPXHOCTH OoOBbekTa. HaitnmeHo, uto mns moctmxkenus noteHnuana —0,85B (oTHocUTENBHO
MeIHO-CYIb(ATHOTO JEKTPOIa CpaBHEHHsSI) HEOOX0IUM TOK li;, Ilitomans moBepXxHOCTH OJTHOTO
pe3epByapa Si, IIIomab NEPEIUBHBIX TPYO — So2. Takum 00pa3om, MOTHAS IUIOMIA b 3alIHIACMOM
MOBEPXHOCTU cocTaBimsieT Sz = S1*Np+S; . Ilpm 3ToM 3amuTHAs IUIOTHOCTH TOKA JIOJDKHA
COCTaBJIATH!

\]n.3. = In.3. /(np* Sl + SZ) = In,g. /S3 A / MZ. (1)
rae Np — KOJIMYECTBO pe3epByapoB

l 0—0,]
VU SUNLUSLUYUSIY LYY NSNS 7S 77 77 YN [ 778 77 8

At
JLU

iy

Pucynok 1 — CxeMa npOTEKTOPHOM 3alIUTHI TOA3EMHBIX CTAJIBHBIX PE3EPBYAPOB
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JUnst 3aluThl  pe3epByapoB INPHUMEHEHbI LWIMHAPUYECKUE MPOTEKTOPBI, pa3Mepbl
KOTOPBIX HPUBEICHbI Ha PUCYHKE 2, a 3JIEKTPOTEXHUYECKHE MapamMeTpel — B Tabmume 1.
[TpoTEeKTOPHI MOMEIICHBI B 3aIIOJIHUTEINH, TApAMETPhl KOTOPBIX MIPUBEICHBI B TAOIHUIIE 2.

[Tepen MOHTaKOM 3aIIUTHI HEOOXOAUMO ONPENEIUTH CIICAYIOIINE TTapaMeTphI:

1. ComporuBieHue pacTeKaHUIO TOKAa OJHOTO TPOTEKTOpPA, YCTAHOBJIEHHOTO
BEPTUKAIBHO RiA pepr (OM):

4h + | d
p+p3 I 3
sh=1 " p P [om @

p. 21,

RIA BEpT. — 2721

x 2,3%+1g +0,5x1g

IJIe Pr — YACJIBbHOE COMPOTUBJICHUE TPYHTa, OM M;
ps — COMPOTHUBIIEHHUE 3aMONIHUTENSA, OM M;
d — auamerp npoTekTopa, M;
d; — quameTp 3amoaHUTENS (IPOTEKTOPA BMECTE C 3AIOJHUTEIIEM), M;
|, — BBICOTA 3amOIHUTENS, M;
h — rmyOuHa ycTaHOBKH MPOTEKTOPA, M.

[Tpu ropu30HTANBHOM pa3MEIIEHUH OTACIBLHOTO IPOTEKTOPA COMPOTUBIICHUE PACTEKAHUIO
TOKa ompezessiercs mno Gopmyrie:

016 x p, 41, |, 2h

x12,3%1g +2,3X|gﬁ+|__2 ;Om  (3)

3 3 3

RlA rop. —

TZie pr - YACJIbHOE COMPOTUBIEHUE IpyHTa, OM M;
|, — nMHA MPOTEKTOpa BMECTE C 3alOTHUTEIIEM, M;
h — rmyOuHa yCTaHOBKHM MPOTEKTOpA, M;
d; — AmameTp mpoTEKTOpa BMECTE C 3alIOJTHUTEIICM, M.

2. Cuty moJsSpHU3yOIMIEro Toka, KOTOPYIO MOXHO MOJIYYUTh OT OJTHOTO IIPOTEKTOpa
| ns1 (A):
I = En3/(Rp + RA); A (4)
rae lu; 1 - BeTU4MHA MONSIPU3YIOIIETO TOKA OT OJTHOTO MPOTEKTOpa, A;
En; — BenmnunHa moTeHIMaNa mociae BBeeHUs 3auThl, B (Tabnuma 1);
Rp — compotuBnenue pezepByapos, OM;
Ria — conportuBienue pactekaHuio Toka, OM.

3. Uwuciio mpoTeKTOpOB, HEOOXOIUMBIX JIJIS 3alIUTHI JAHHON KOHCTPYKIIHH N:

n=I n.3./|n.3.l (5)

Ckrag TOmMBa SBJISCTCA CIIOXKHOM KOHCTPYKHHCﬁ, KOTOpas TpCGyCT NPUMCHCHUA
CTPYHIIIUPOBAHHBIX IMPOTEKTOPOB, TAK KAK OHU OKA3bIBAIOT BJIIMAHHUEC APYT HA Apyra, YTO CHHUXKACT
HX TOKOOTHAudy (OCO6CHHO npu OJIN3KOM B3aMMHOM paCHOJ'IO)KCHI/II/I). C 1enapo JOCTIKCHUS
MaKCUMaJIbHO paBHOMEPHO pacnpeﬂenéHﬁoro IIOTCHIIMaJla OOBIYHO YCTaHABJIMBAIOT ABC I'PYIIIIbI
IMPOTCKTOPOB, paBMCIJ_IéHHBIX Ha YPOBHC JJHaA PE3CpPBYapOB. Yuciao Tpynm OpOTEKTOPOB M HUX
KOJIMYECTBO B KaXKJIOU rpymnmne onpeacaaeTCsa METOJ0M MOCIICA0BATCIIbHBIX HpH6HH)I(eHI/II>'I.

4, COHpOTI/IBHCHI/IC PaCTCKAaHUIO TOKaA I'pylIlbl MIPOTCKTOPOB:

RA = Rat/(n* B); Om (6)
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rae f — ko3 HUIMEHT, YIUTHIBAIOIINN B3aUMOJICHCTBHE MTPOTEKTOPOB B rpymre, B = 0,8.
5. Cuy noasipu3yroLEero Toka, KOTOPYy MOXHO MOJIYYUTh OT IPYIIIbI
POTEKTOPOB:

Ins o = Enl(Rp + Rarp), A @)
rae En; — moTeHmana nocie BBeACHHS 3amuThl, B (Tabnuma 1);
Rp — conpotuBnenue pezeppyapon, OM;
RA rp — conpoTHBIIEHNE PACTEKAHUIO TOKA TPYIIIbI IPOTEKTOPOB; OM.

6. Ilocne mpoBeAEHHBIX pacu€TOB HEOOXOAUMO ONPENENINUTh, NAET JH JaHHAs CHCTEMa
JBYX IPYIMII IPOTEKTOPOB AOCTATOYHBIN MOISPU3YIOIUHI TOK:

3. <2 lus p. (8)
Ecnu 310 ycnoBue He BBITIOTHSAETCS, HEOOXOIMMO YBEIHYUThH KOJMYECTBO MTPOTEKTOPOB B
rpytie (METOo/1 MOCIeI0BaTeIbHBIX MPUOIMKCHHH ).

7. Macca npoTeKTopa, UMEIOIIEro MUJIHHIPUYECKYIO (OpMY, ONIPEILIISIOT U3 ero 00béma
¥ wiotHocTH Metayuia — Al — 2800 kr/m®; Zn — 7100 kr/m>; Mg - 1740 Kr/M°.

A ¢

T.—.

O

s
4
- A

N N

A
ds

1 — npoTexTop; 2 — 3aMONHUTEND; 3 — MEIIOK U3 MOJIO0THA; 4 — U30JSILIMOHHAs BTYJIKA; 5
— BIIASHHBIN OIIMHKOBAHHBIN CTAJIbHOM MPYTOK; 6 — 3JIEKTPUUECKUI TPOBOJI, MPUIasTHHBIN K
NPYTKY 5; 7 — N30141HUs

Pucynok 2 — KoHCTpyKIusl IPOTEKTOPA C 3aII0JHUTEIIEM

8. Cpok cmyxObl TpPOTEKTOpa — BpeMs, B TEYEHHE KOTOPOro MPOTEKTOp JaeT
MOJISIPU3YOIIHN TOK:
m, xn
=317 x103 | ; IeT 9
n.3.1

rae Myp— mMacca NpoTeKTOpa, KT,
I — CpenHsist cuita ToKa MPOTEKTOPHOM 3alUThI, A;
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N — K03 pHLIMEHT MmoNe3HOro AeHCTBUS MpoTekTopa (Tabmuma 1).

OT0 ypaBHEHUE NPEINoJaraeT MOJIHOE pacTBOpeHUEe MpoTekTopa. C yuyeToM peabHBIX
YCIIOBUHM pabOThI 3aIIUTHON CUCTEMBI, MOJyYEHHOE 3HAYEHHUE YMEHBIIACTCS MPOMOPILHOHAIBHO
KOX(P(UIIMEHTY WCIONb30BaHUS Marepuana mnporekropa K (B 3aBHCHMOCTH OT BHJA
HCITOJIb30BAHHOTO CIIaBa OH Kosebsetcs ot 0,75 10 0,9). B cBsi3u ¢ 3TUM peanbHOE BpeMs paboThl
IIPOTEKTOpPA COCTABIISIET:

tp =K * 1 (10)

Tabnuma 1 — O61mas aMeKTpoXUMUYECKasi XapaKTePUCTHUKA MPOTEKTOPHBIX CIIJIABOB

Meranaa — OCHOBZ INPOTEKTOPHOrO ChiaBa
Tlokasatenu
Zn Mg Al
CranfiapTHeil NOTEHIHAM METalla—OCHOBE, B —0,76 -—2,38 —1,66
CranuoHapHbii NOTEHLHan I[POTEKTOpa OTHOCH-
TEeJbHO MeJHOCYIb(GATHOTO SAEKTPOAd CpaBHe-
Husd, B
B TouBe* Or —0,9 g0 —1,1 Or —1,4 10 —1,6 Or —0,9 1o —1,2
B MOpCKOH Boje —1,1 —1,55 — —1,75 —1,0 — —1,2
2. A. c. napsl cranb ** — nporekTop, B 0,35—0,55 0,85—1,20 0,35—0,65
Teoperuyeckast TOK0OTAaua, A-c/kr 295,2- 104 792- 10 1072,8-10%
IpakTHueckas Tokootaaya, A-c/kr (280-—290) - 104 (395—430)-10* (540—870)- 10¢
K. n. a. mporexropa, % Ho 95 50—55 50—80
Teopernueckuil pacxol marepHaa, Mr/(A-c) 0,339 0,126 0,093
Peanvupiit pacxon matepuasa, mr/(A-c) 0,38 0,25 0,11--0,18

* ITpoTeKTOp HAXOAHTCS B 3alOJHHUTele.
** CranuoHapHBIN NOTEHUMaN CTaJdH B CpelHeM paBed —0,55 B OTHOCHTEJNbHO MeJHOCYJb(ATHOrO 3/IEKTPOAA CPaBHEHHMS.

Tabmuua 2 — CoctaB 1 0051aCTh MPUMEHEHHS 3aII0JTHUTENEH

CocraB sanoauurenst, % (macc ) [TpuMeHeHue

Benrouut 50, runc 25, MgSO,-7H,0 25 JJ1s1 MarHueBbIX M IMHKOBEIX TNPOTEKTO-
POB, HaXOASMXCS B NOYBAX C yaeNb-
HbIM conpoTtuBJeHHeM MeHee 20 Om-M
Benronur 50, runc 50 JIy1s1 MarHueBEIX NMPOTEKTOPOB, NMOMeLLeH-
HBIX B TOYBBLI C YAGNbHBIM CONPOTHBJIE-
uueMm 20—100 Om-M

Bentonnt 20, runc 75, Na,SO,-10H,0 5 | To ke

Bentonut 90, NaCl 5, Ca(OH), 5 Jlns anOMHHHEBBIX NPOTEKTOPOB
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Tabnuia 3 — BennunHbl, KOTOphIE HEOOXOIMMO PACCUNTATH

- m =
< < o Q H e <
S ; & z< | B 2 | &
o < ) ) c
= Q =
) > E i 249 € | x
= 8 S = & T o )
5 < 2 2 = B < =
2 = = 2 = = 3 ) S
X Q. T 2 o) & o = oo g & > =
g = 5<|© = = - °© 3 o = 5 = =
5 3 = < A 2 £ s | 2”7 2 | 38 -
n n = Bl & ) = < 2 9 = A o 2 S
= o = [3) o o & =~ Qo fa%
= = = < O o @ « =
= = =5 B = £ S o
= ) ) =
= | B =2 €8 |8 |x
c% ™ 2 O E o S 2 o,
™ = = g o
1-Vu=4/371®=7n/6D° Sy = 4n? = nD?.
2 - lus1 = U/(Rpes +RA) ; U — tabmmma Ne 1
3 - \]H.T = I/S, Ax/M2 (11)

4 -n =l
5-Ra p=Ra/(n * B), OM
rae f — ko3 GUIMEHT, yYUTHIBAIOIINN B3aUMOJICHCTBHE TPOTEKTOPOB B rpymre, B = 0,8.
6— IH.&rp = U/(Rpe3 + RA rp)
KonnuecTBo MpoTeKTOPOB B IpymIe noadupaeTcs TakuM 00pa3oM, 4ToObI CyMMapHas CUjia TOKa
0T 00€HX TPYII MPOTEKTOPOB MPEBHINIATIA BEIMIUHY TOKA |y 3., HEOOXOIUMOM ISl TOCTHIKEHUS
3amuTHOro norenumana Us,y, = — 0,85 B.
JlaHHble 115 pacyéra:
BJ1C mapst CTAJIb — ITPOTEKTOP: Zn - 0,5 B; Mg - 1,0 B; Al - 0,5 B.
KII[ mporektopa (n): Zn —0,9; Mg —0,5; Al -0,7.
Koaddurment ncnonp3oBanus marepuania nporekropa K = 0,8.

Pacuyer mapaMeTpoB CTAHUMM KATOAHON 321U THI

CranbHoli TpyObonpoBoa inuHoON L M, HapyHbIit quametp Dz, M TONIMHON CTEHKH &, M,
UCTONb3YyeTCsl JUId CHAOXEeHHs  MPOMBIINIJICHHOTO MNPEeaNpUaTus TexHUu4Yeckod Bomoil. s
AHTUKOPPO3MOHHOM  3allUThl ~ HapyXHas  IMOBEPXHOCTb  TPyOOIIpOBOJAa  IOKpHITA
ac(anbTOOMTYMHON H30JsIMEN C apMUPOBKON M3 CTEKJIOBOJIOKHA, & TAK)KE KAaTOJHAs 3allHTa.
[TouBa Ha Tpacce TpyOONPOBOAA XapAKTEPU3YETCsl OUEHb OOJIBIION arpeCCUBHOCTBIO — CpPEJIHEE
COIIPOTHUBIIEHUE TpyHTa pr, OM*M. Tpacca TpyObonpoBoja yJajieHa OT FOPOACKHX KBapTalloB.
[TapameTps! KaTOAHOM 3aIIUTHI OMPENEISAIOTCS MAaTEMATUYECKUMU pacyETaMH.

1. OHpe,I[eJBIeM 3HAYCHUC NPOAOJIbHOT'O COITPOTUBIICHUA Y4aCTKa pr6OHpOBOI[a I[HHHOIZ B 1
M. (pCTaJ'H/I = 1,35*10_7 OM*M):

P 0 1
= M X M, TC
"= 2(D, —5) x5’ ;T @)
pm - YIEIBHOE CONPOTHUBIIEHHE MeTaiia, OM*M;

D: — BHemHuit [uametp TpyoOsbl, M;
0 — TOJILIIMHA CTEHKU TPYOBI, M;

R

2. AchanbTOOMTYMHOE MOKPBITHE 3a JOBOJILHO KOPOTKOE BpeMsi (HECKOJIbKO MECSIICB
OKCIUTyaTallik) TEPSeT CBOM H3OJIAIMOHHBIE CBOWCTBA, IO3TOMY MPHHUMAEM YAEIbHOE
conpotusienue uzonanuu R'y (tadnuna 1).
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HCpCXOI[HOC COMPOTHUBJICHUC HU30JIAIMN HU30JIAIUU Ha CAUHULY NJIUHBI pr60r1p0130/:[a
COCTaBJIACT:

R
Ru = - ,OMx ™M (2)
7xD

z

3. OmpenenseM k03 HUIUEHT pacnpeeeHHs TOKa:

azﬂ/Rm/Ru' Mt (3)

4. OmpenenseM 3¢ (HeKTUBHOE COMTPOTUBIICHUE TPYOOIIPOBOIA:

1 ’
Rk = EX RmXRu , OM (4)

5. CpenHuii cTanMOHApHBIM MMOTEHIUMAT TpyoompoBoaa cocraBmsser -0,55 B
OTHOCHUTEJIBHO METHOCYIh(ATHOTO 3JIEKTPOAA, 3aluTHbIM moTenuuan —0,85 B, a morenuman
3alIUThl B TOYKE ApeHaka He MOXKeT ObITh oTpunatenbhee —1,2 B. /nunHa ywactka TpyOsl,
3alMINaeMON OTIENbHOM cTaHIMel (YIBOSHHBIN panyC 3alUThl) paBHa:

46 . AE, 46 AE,
1=——xlg - <lg r (5)
o CAE. - [R, AE, me
R

rae: AEo — u3MeHeHue MoTeHIaia B TOUKe JIpeHaxa, B;
AEm — pa3HOCTh MEXy CTAllUOHAPHBIM U 3AIIUTHBIMU MTOTEHIIMAIamMu, B.

1. Omnpenensiem konmmdectBo CK3, HE0OXOUMBIX JIJIS 3aIIUTHI BCETO TPYOOTIPOBOIa:

L
N = |_ , M (6)
2. OHpeHeHﬂeM CI/IHy TOKa AJIsd OTﬂeHBHOﬁ CTaHIIUU:
_ A,
| ka= , A; rac (7)
R, + o
27y

Y — PacCTOsIHME MEX/y aHOZIOM M TpYOOIPOBOJOM, M
Rk — 3¢ dexTnBHOE CONpOTUBIEHHE KOHCTPYKLIUU, OM
Pr — YIEIbHOE CONPOTHBIIEHUE IpyHTa, OM X M

3. Ompenensem BoixoaHoe Hanpsbkenne CK3:

U=lks (RK +Ra+ Rnp), B rxe: (8)
RA — conpoTuBieHne pacTekaHuio Toka aHoaa, Owm;
Rup — conportusnenue npoBoIHUKOB, OM.

4. ConpoTuBJICHHE PACTEKaHHUIO TOKA JUISl TPYIIIbl aHOIOB:

0,16 4l 2l
Rner = ——2% x| 23x1g == —1+ - x23x19(0656 1) |; 0w, (9)

nxl r

rae:
N — 91CJI0 aHOJOB B TPYMIIC,
I; — ;IMHA aHO/IAa BMECTE C 3alOJIHUTEIIEM, M;
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I'; — painyc aHOJIa BMECTE C 3aIlOJIHHUTEIIEM, M;
M — pacCcTOsIHUE MEXKIY COCEHUMH aHOIaMH B TPYIIIE, M
AHOJIBI U3rOTOBIICHBI U3 ciutaBa Pb — 2%, Ag. Mcnonb3yroTes aHO B! Tpyiamu. B
Ka)XJIO# rpyrire N aHO/I0B, COSTUHEHHBIX MapajuiebHO. KakIplii aHOI TOMENIEH B OTACIBHYIO
3aChINIKY U3 TPaHyIMPOBAHHOTO rpadura pazmepom ls u  ds.
5. ConpoTuBJcHNE TIPOBOIHUKOB:
X
Rup = % , OM; (10)
np
re:
pa=0,27x 107 OMx M
Y — PacCTOSIHHE MEXy aHOJOM M TPYOOIIPOBOIOM, M;
Sup — IJIOIIA (b MONEPEYHOTO CEUEHHs MPOBOIHUKA, M2,

6. OnpenensieM MOIIHOCTh CTAHIIUN W =U* lgs., Br. (11)

5 Mertoauyeckue MaTepuaibl JJs ONpeaejeHUsl MPOUeAYpP OIEeHUBAHUS 3HAHMIA,
YMeHHii 1 HABBIKOB, XapaKTePU3YOIIHX 3TaNbl (JOPMHPOBAHUS KOMIETEHIINH.

[IpomexyrouHass arTecTalss 1O JTUCHUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CII6I' TU(TY) 016-2015. KC YK/IB Ilopsnok mpoBeaeHus 3a4€TOB U
HK3aMEHOB.

[To nqucuuIUIMHE TPOMEXKYTOYHAS aTTECTAIMS TPOBOAUTCS B (hopMme 3auéta.

[Ikana onleHUBaHUS HA 3a4€Te — «3a4€Ty», «He3aueT». [Ipu 3TOM «3a4€T» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM C(OPMHUPOBAHHOCTH KOMITCTCHIIHH.
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