





1. OBIIUE ITOJIOKEHUSA
HopMmaTuBHBIE JOKYMEHTBI, HCIIO/Ib3yeMble IPU Pa3padoTKe OCHOBHOI 00pa30BaTebHOI NPOrpaMMbl

Hopmarusnyto npaBoByto 6a3y pa3paboTku pabodeii mporpaMMbl AUCLMIUIMHBI COCTABIIAIOT:

®DenepanpHblil 3aK0H 0T 29 nexabps 2012 roma Ne 273-03 «O06 ob6pazoBanuu B Poccuiickoit Penepanun» (C y4eToM JOMOTHEHUHA
U U3MEHECHUI );

«[lopsmox opraHu3aiM ¥ OCYLIECTBIECHHS O00pa30BAaTENBHON MESATENBHOCTH MO 00pa30BaTEIbHBIM IIPOTpaMMaM BBICIIETO
obOpa3oBaHnsi — TporpamMMam OakajaBpuara, IPOrpaMMaM CIICNHAIHNCTa, HpOorpaMMaM MarucTpaTyphbl», YTBEPXKICHHBIH INPHKA30M
MunmncrepcrBa o6pazoBanus 1 Hayku P® ot 05.04.2017 N 301;

®DenepanbHbIA TOCYyIapCTBEHHBINH 00pa3oBaTeNbHbI cTaHgapT Beicmiero obpasosanus (PI'OC BO) (OI'OC-3+) mo HampasieHHIO
noarotoBku 15.03.04 «ABTOMaTH3anys TEXHOJOTMYECKUX IIPOLECCOB M IPOU3BOACTBY, YTBEPXKICHHBIH IpuKa3oM MuHuHCTEpCTBA
obpa3oBanus u Hayku Poccuiickoii @eneparuun ot 11.08.2016 r. N 1005 (3aperucrpuposano B Muntocte Poccun 29.08.2016 r. N 43476)
(manee — crangapT);

HopmartusHo-MeToan4eckue JoKyMeHTsl MunobpHuayku Poccun;

Vera ®I'OY BO PXTY um. I.1. Menpaeneesa;

Ionoxenne o HoBomockoBckoM mHcTHTyTE (hrmmane) PXTY um. JI. 1. Menneneesa.

JlokanbHble akTel HoBOMOCKOBCKOTO nucTHTyTa (rmmana) PXTY um. [I.1. Menneneesa (nanee Muactutyr).

O0sacTh NpUMEHEHUs IPOrpaMMBbI

[TporpaMma AMCUMIUIMHBI SIBISIETCSl YacThIO OCHOBHOH mMpodeccHOHanbHOI 00pa3oBaTelbHOM MPOrpaMMbl IO HAIpaBICHHIO
noarotoBku 15.03.04 «ABTomMaru3aumus TEXHOJOTHYECKHX MPOLECCOB U MPOU3BOACTB», HANpPABICHHOCTH (Mpoduiib) ABTOMATH3AIMSL
TEXHOJIOTMYECKUX MPOIIECCOB M IPOM3BOACTB (YpOBEHb OakajaBpuara), COOTBETCTBYyMomIeH TpeboBanusM 15.03.04 «ABTomaruzanus
TEXHOJIOTHYECKUX MPOIIECCOB M MPOU3BOJCTBY», YTBEPKICHHOTO NMpUKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparu
ot 11.08.2016 r. N 1005 (3aperucrpuposano B Munrocte Poccun 29.08.2016 r. N 43476).

2. ITIEJIb OCBOEHUSA Y 3AJTAYA YYEBHOM TUCITATIINHBI

empro ocBoenust mucuumuimHbl  «OCHOBBI KOPPO3WHM M 3aliuTa MeTauioB» sBisiercs peammsamust OIIOIN GakamaBpmarta 1o
npodmIio mMoAroTOBKM "ABTOMATH3AIMS TEXHOJIOTHUECKUX IIPOIECCOB M MPOM3BOJCTBY» B YacTH (POPMUPOBAHUS Y CTYACHTOB CHCTEMBI
3HaHUH MO OOOCHOBAHMIO M pEANU3aLUM pecypcocOeperaronyx pemeHnii Ipu BeIOOpEe KOHCTPYKIMOHHBIX MAaTEPHalioB U 3aIIUTE HX OT
KOPPO3MHU B KOHKPETHBIX YCIOBHSX.

OcCHOBHbBIE 3aJayM TUCHUIUIMHBL PACKPHITh (U3MKO-XUMHYECKYIO CYIIHOCTh B3aUMOJICHCTBUSI MAaTEpPHANOB C OKpYXaIOIIEi
cpeioif, 03HAKOMHTh C TEOPETHYECKMMH OCHOBAaMU KOPPO3HM M 3alllUThl METAIOB (CIIaBOB), OOYYHTh HaBBIKAM IPOTHO3MPOBAHMSA,
HCCIIEeI0BaHMs, aHAIIN3a KOPPO3HOHHBIX IPOIECCOB M pa3pabOTKH KOMIUIEKCa MEPONPHSTHH 10 3aIUTe METANIOKOHCTPYKIUI OT KOPPO3HH
B KOHKPETHBIX YCIIOBUSX, CHOPMHUPOBATH y YUAIIMXCS COOTBETCTBYIOIINE KOMITETCHIIHH.

3. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

B cucreme moarotoBku 6akagaBpoB mo mpoduitio "ABToMaTH3anUs TEXHONOTHYECKHX MPOLIECCOB U MPOM3BOACTB" MHUCIUILTHHA
«OCHOBBI KOPPO3HH U 3alIUTa METAIIOB» MpUHaAIexuT BapuatuBHoi yacti OITOII B kadecTBe JUCHUILIMHEI 110 BBIOODY.

Jlnst OCBOGHUSI AUCLUIUIMHBI HEOOXOANMBI KOMIIETEHIUH (MM UX YacTH), COPMHUPOBAHHBIE B PAMKaX M3YUCHHUS CIETYOLINX
nmucunnuH: Maremaruka, ®@usuka, Xumus, Marepuanosenenue, OCHOBBI XUMUYECKOW TEXHOJIOTHH.

JlucuumnuHa SBISETCS OCHOBOM Iuisi ()OPMUPOBAHMS KOMIIETEHIHH INIPM OCBOGHHM IOCIEAYIOUIMX AUCHUIUIMH 0a30BOH M
BapuaTuBHoi yacteit OITOIL.

Jucuurinaa u3yuyaercs Ha 3 Kypce B 6 cemectpe.

4. INIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUSA

IepedeHb IIIAHUPYEMBIX PE3YJIbTAaTOB OOYYECHHS 0 JUCLUIUIMHE, KOTOPHIMH OOy4aroluiicss TOJDKEH OBNAJETh IPU OCBOCHUM
OIIOII 6akanaBpuata npuBeaéH B Ta0I. 1.

Tabmuma 1. IlepeyeHp MIIaHUPYEMBIX Pe3yJIbTaTOB O0YUEHHS 10 JUCHHUIUIHHE

Kopnb! komnereHmu Pesynbratst ocBoenus OIIOIT Ilepeuens mIaHUpyeMBIX pe3yIbTaTOB 00yUIEHHS 10 JUCLIUILTIHE
Cooeporcanue komnemeHyui
IK-7 CIOCOOHOCTBIO ~ y4acTBOBaTb B | 3HATh:

(ITpousBoacTBEHHO- | pa3paboTKe IIPOEKTOB IO | OCHOBHYIO TEPMHHOJIOTHIO, IPUMEHSEMYI0 B BOIPOCAX KOPPO3UH U
TEXHOJIOIHYECKast aBTOMATU3aLMU 3alIUTBl METAJUIOB; OCHOBHBIE TEPMOJMHAMHUYECKHME M KHHETHYECKHE
JEeATENBHOCTD) IPOM3BOJCTBEHHBIX U | 3aKOHOMEPHOCTU KOPPO3MM METAUIMYECKMX CHCTEM B TEXHOJOIMYECKHUX

TEXHOJOTHYECKUX IPOIIECCOB, | CpelaX; OCHOBHBIE METOJbl NPUMEHSEMBIE IS 3aIUTHl OT KOPPO3UHU
TEXHUYECKHX CPEJICTB M CHCTEM | METAJUIOB; KOHIIEHIIMIO KOMIUIEKCHOTO OOECTIeueHus! 3aluThl MaTepHanoB
aBTOMAaTU3allNY, KOHTPOJsL, | OT KOPPO3HM; CTPYKTypy U HaszHaueHue Exunoii Cucremsbl 3amurThl OT
JIUarHOCTHUKH, ucnertanuit, | Kopposun u Crapenns (EC3KC).

yIpaBlIeHUs npoueccamu, | YMeTh:

JKHU3HEHHBIM LUKJIOM HPOIYKIHMU M | paboTaTh C HAyYHO-TEXHHYECKOH W CIpPaBOYHOI JHTEpaTypod 1o
e€ KadeCcTBOM, B MPAKTUYECKOM | BOMPOCAM, CBSI3aHHBIM C KOpPPO3MEH M 3amuTOi MeTanaoB; BHIOMpATh
OCBOGHMH M COBEPUICHCTBOBAHUH | METAJUIMYECKHUE KOHCTPYKIMOHHBIE MAaTEPHUaIbl M METOMABl UX 3aIIUTHI OT
JaHHBIX MPOLECCOB, CPEACTB U | KOPpO3HH; 0OOCHOBATH KOMIUIEKC MEPONPHATHH IO 3aIliuTe NpuOOpOB,
CUCTEM. o0opyznoBaHus, ceTeil 1 KOMMYHUKAIMH OT KOPPO3HOHHOTO BO3AEHCTBUS
OKpYKaroIlel Cpesibl.

Baaners:

crioco6aMu IPOTHO3UPOBAHUS HAAEKHOCTH 000PYIOBAHHS U TOCIEICTBHI
KOPPO3HOHHOIO BO3JCHCTBHS.

K-20 CMOCOOHOCTBIO NPOBOJUTE | 3HATH:
(Hayuno- 9KCHEPUMEHTHl 1O  3aJaHHBIM | OCHOBHOW IIEpPEYeHb H3MEPHUTEIBHBIX NPUOOPOB M 00OPYIOBaHHA UL
UCCIIEIOBATENbCKAs | METOJMKaM ¢  O0pabOTKOM ¥ | MCCIEZOBAaHMS ~ OCHOBHBIX  TEPMOAMHAMHYECKMX M KMHETHYECKHX
JeATEIILHOCTB) AHAIIM30M ux pe3yJIbTaTOB, | 3aKOHOMEPHOCTEH KOPPO3HOHHBIX MPOIIECCOB; MapaMeTpsl (IOKa3aTeln),
COCTaBIISITD OIMMCAHMs | NMPHUMEHSEMBbIE ISl OLIEHKH CKOPOCTH KOPPO3MH; OCHOBHBIE TPeOOBaHMS K

BBIITOJIHEHHBIX PICCJ'Ie[[OBaHPIﬁ u COACPIKaHUTIO OTYETOB MO Hay‘{HO-PICCJ'Ie[[OBaTCJ'IBCKOﬁ pa60Te.
IOATOTaBJINBATH JIAHHBIC JUIsL Ymers:

pa3pa60T1<H HaY4YHBIX 0630p0B u pa6OTaTI) C DJICKTPOHHBIM  BOJIBTMETPOM, DJJIEKTPOAOM CpaBHCHUA,
ny6n1/11<au1/11‘/'1 IMOTCHIHUOCTATOM, TCXHUYCCKMMU M AHAJIUTUYCCKUMHU BCCAMH, 6}0peTKaMI/I




Uit cbopa Tasza; MPOBECTH OOpabOTKy W aHAIU3 3KCIEPUMCHTAIBHBIX
pe3yNbTaTOB, COCTABUTh ONMCAHHE BBIIOJHEHHBIX MCCIEAOBAaHUN U
Hanucath OTYET (3aKIIOUYCHHUE).

Baapers:

TPaBUMETPUYECKUM, MMOTEHIMOMETPUYECKUM, BOJBTAMIICPOMETPUUECKUM,
00BEMHBIM ~ METOJaMH  HCCICIOBAaHUS  KOPPO3HOHHBIX  IPOIIECCOB;
HABBIKAMU HAIMCAHUS OTYETHON TOKYMEHTAIIUH.

MK-25 CIIOCOOHOCTBIO ~ y4acTBOBAaTh
(CepBucHo- OpraHu3auuu JIMarHOCTHUKU
9KCIUTyaTallMOHHAsl | TEXHOJOTHYECKHX HPOLIECCOB,
JIeSITENBbHOCTD) 00opynoBaHuUs, CPEACTB U CUCTEM

aBTOMAaTU3alluU, U YIIPaBJICHUA

3HaTh:

KJIacCU(UKALIUK KOPPO3UOHHBIX MPOLIECCOB: MO MEXaHU3MY NPOTEKaHUS,
0 YCJIOBHSIM IPOTEKAHMUS, 110 XapaKTepy KOPPO3HOHHOTO Pa3pyIICHHS
YMeTh:

MPOTHO3UPOBATh KOPPO3HOHHBIM TpOLECcC; OLEHUTh IPUMEHSIEMBIH
KOMIUIEKC MEpONpPHATUI MO 3amure npudopoB, o0OpyHOBaHUS, ceTeld U
KOMMYHMKAIIMHA OT KOPPO3UOHHOT'O BO3JIEHCTBHUSI OKPY>KAIOIIECH CpeJIb.
Baaners:

METOZAaMH OILICHKHM U MPOTHO3HPOBAaHHSA HAIEKHOCTH O0OpYyIOBaHUS,
ceTeil, KOMMYHUKAIUI U NOCIeICTBUN KOPPO3ZUOHHOT'O BO3/ICHCTBHSL.

5. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI

5.1. O0beM QUCHMILUIMHBI H BUIbI y4eOHOH padoThl

OO6mast TpyJ0eMKOCTb JUCIHUIUINHEI COCTABIISIET 72 Jac WK 2 3adeTHbIe eJUHULEI (3.€). 1 3.e. paBHa 27 acTPOHOMHYECKHM dacaM
wm 36 akagemmueckuM dacaMm (1.16 Ilomoxenms «[lopsmox opraHM3annMM W OCYLIECTBIEHHS OOpa30BAaTEIBLHOW JESITENBHOCTH MO
oOpa3oBaTeNnbHBIM IpOrpaMMaM BBICHIETO 00pa3oBaHUS - IporpamMmam OakajlaBpHara, IporpamMMaM chenuainTera B HoBomockoBckoM
nHcrutyTe (prmane) IOV BO «Poccuiickuii XUMHKO-TEeXHOJIOTHIeCKHil yHuBepcuteT nmeHn J{.11. Menneneesay).

Bugp! yuebHoi paboThl 1 MX 00BEMBI B paMKaX AUCIMIUIMHBI IPEICTABICHBI B Ta0. 2.

Tabnuna 2. Buapl yueOHOH paboThl U MX 0OBEMBI

CemecTpbl
Bupn yaeOHOI paboTEI Bcero ak. gac. aK. yac
6

AyauTopHbIe 3aHATHS (KOHTaKTHas padoTa) 8 8
B Tom uucie:
Jlexuun 4 4
JlaGoparopHsle paboTs! (JIP) 4 4
CamocrosiTeabHast padora (Bcero) 60 60
KonrakTHas camocTosTenbHas paboTa 1 1
KonrponsHnas pabdora (KP) 12 12
[ToaroroBka k 3amuTe 1a00paTOPHBIX paboT 8 8
W3yuenue pa3nenoB JUCHUILIMHBL 39 39
Bu arrecranuu (3a4ér) 4 4
O0mas Tpy10eMKOCTh aK. yac. 7 7
3. €.

2 2

5.2. Pa3nesibl AMCHUIIMHBI, BUABI 3aHATHII 1 popMHUpYyeMble KOMIIETEHIIUN
Paznensr AMCIUIIINHEL, BUIBI 3aHATHH, popMHUpyeMast KOMIIETEHIUS IPUBEICHBI B Ta0M. 3.

Tabmauna 3. TeMaTH4ecKuii TUIaH JUCIUATLINHEI

o HawnmenoBanue paznena Jlexun CPC Bcero Kox dopmupyemoti
pasn 3aHATHUS KOMITCTCHIIUN
ena JACIUATIINHEI yac. gac. gac.
1. | Tema | Beeneuue 0,5 2 2,5 TIK-7, TIK-25
Tema 2 OCHOBBI TEOPUH KOPPO3HH TIK 7, TIK-20,
2. PHH KOPP 2 28 34 TK-25
METAILJIOB
Tema 3 Koppo3us meTaiuios B [K-7,
3 0,5 10 10,5 TIK-20,
. MPUPOAHBIX U MPOMBIIIJICHHBIX R s MK-25
YCIIOBUSIX
Tema 4 MeTo bl 3aIIUTH METAIIIIOB TIK-7,
4 ¥ METAJUIOKOHCTPYKIIHH OT 1 20 25 TK-20,
: PYKIMH O TIK-25
KOPpO3HHU
5. Bcero 4 60 72
6. B 1.4. Tekymuii KOHTPOJIb I1K-7, TIK-20, T1K-25

* CPC — camocTosiTenbHast paboTa CTyAeHTa
5.3. Conep:xanue pa3/ieioB JUCIHIIHHBI

CopnepxaHue pa3/ienoB JUCHUILIMHBI IPEACTaBICHO B Ta0I. 4.

Tabmuna 4. Conep:xanue pa3aeaoB AUCHHUILIHHBI

Ne HaumenoBa
HHe pa3jena
a U CIAILINHBI

Copnep:xanne pasjgeia




2

Beenenue

OmnpeneneHue TepMHUHA «KOpPpo3us». MupoBsle MacmTaObl yOBITKOB OT Koppo3uu. HayuHo—
TEXHUYECKUH, HSKOHOMHYECKHH, COLUMAIbHBIM M DJKOJOTHYCCKUN acmeKThl NpoOJaeMbl KOPPO3UH H
3amuThl MeTamioB. OCHOBHbIE 3afauu Kypca. Kimaccudukanus KOppo3uu 10 MeXaHW3My Ipoliecca,
YCIOBHSM €ro HpOTEKaHWs, BHJAM KOPPO3MOHHOTO pazpymenus. OneHKa CKOPOCTH KOPPO3UH H
KOPPO3HMOHHOW CTOWKOCTH (TOKa3aTenw KOPPO3WH, JecATHOaNIbHAs IIKana KOPPO3UOHHOM
croiikocty). CraHmaprusanus B oOJIaCTH KOPPO3HM M 3aIIUTHl MeTa/uloB. EnuHas cucreMa 3amiuThl OT
kopposuu 1 crapenus (EC3KC)

OCHOBBI TEOpUH
KOppO3HHU
METaJIJIOB

Xumuueckas kopposus. Kopposus B cyXxux raszax, TepMOIMHAMHKa U KHHETHKA. MeXaHU3M OKHCIEHUS
1 3aKOHBI POCTa OKCHAHBIX IUIEHOK. 3alIUTHBIE CBOMCTBA IJIEHOK. YCIOBHME CIUIOIIHOCTH IJIEHOK Ha
Merauiax. HampsokeHue B NOBEPXHOCTHBIX IUIEHKAX M pa3pylieHHe IUIeHOK. JKapoCTOHKOCTh U
KapOIMPOYHOCTh METAJUIOB U CIUIABOB. 3aKOHBI pOoCcTa IIeHOK. Koppo3us B HEINEKTPOIUTAX.
DnexTpoxumMuueckas kopposus. Ilpouecchl, npoTekamolue Ha TpaHUIE METaul — BJIEKTPOJIUT.
DIIEKTPOIHBIC MOTCHIIMANBI METAIIOB U WX u3MepeHue. OOpaTuMoe B3aUMOJIEHCTBHE: TOK OOMEHa,
PaBHOBECHBII 3JEKTPONHBIA TOTeHIUad, ypaBHeHne Heprcra. HeoOparmmoe B3amMojciicTBHE.
HepaBnoBecHblll 31eKkTpoaHbli noTeHnuan. Conpsok€HHbIE peakuu. DJIEKTPOXUMHYECKas KOppO3us,
Kak HEpaBHOBECHBIH MPOIECC AaHOJHOTO PACTBOPEHHS MeTaula W KaTOAHOTO BOCCTaHOBIJICHHUS
okucautens. Koppo3noHHBIH (cTallmOHAPHBIHN) MOTEHINAI.

OCHOBBI TEOpUH
KOppO3HU
METaJLIOB

Xumnyeckas kopposus. Koppos3us B cyXMxX raszax, TepMOAMHAMHMKA M KHHETHKA. MeXaHU3M
OKHCJICHHS U 3aKOHBI POCTA OKCHIHBIX IIEHOK. 3aIUTHBIE CBOICTBA MIEHOK. Y CIIOBHE CIUIOIIHOCTH
IJICHOK Ha MeTa/aXx. HampspkeHHe B MOBEPXHOCTHBIX IUIGHKaX M pas3pymIeHHE IUICHOK.
JKapocToikOCTh M KapOMPOYHOCTH METAIJIOB M CIUIABOB. 3aKOHBI pocTa IieHok. Kopposus B
HEIIEKTPOTUTAX.

OnekTpoxuMpdeckas Kopposus. IIpomecchkl, mpoTekaompe Ha TpaHUNE MeTaul — DJIEKTPOJIHT.
DNeKTpOJHbIe TMOTEHIMAIbl METAJUIOB M HX wu3MepeHue. OOpaTumoe B3auMOAEHCTBHE: TOK OOMeEHa,
PaBHOBECHBI  3JIEKTPOAHBIM  moOTeHIMan, ypaBHeHue Hepucra. HeoOparumoe B3ammoneicTBue.
HepaBHoBecHbIi anmekTpoanblii moteHmman. ConpspKEHHBIE pPEaKIMH. JJIEKTPOXUMUYECKass KOPpO3Ws, Kak
HEPABHOBECHBII TIPOIECC AHOAHOTO PACTBOPEHMS METalla M KaTOJHOTO BOCCTAHOBJICHMSI OKHCIIHTEIIA.
Koppo3noHHBIH (CTalMoHapHBIH) TOTEHIHA.

TepmoauHamMuKa 3IEKTPOXUMHYECKON KOPPO3HU.

Kuneruka snexrpoxumudeckoi  koppo3u. CTajuiHOCTh — 2JEKTPOAHBIX — MpoleccoB. Bo3moxkHble
JIMMUTHUPYIOIIME CTaJH 3JIEKTPOMHBIX IIPOIECCOB (MIepeXoj AJIEeKTPOHOB, peakuus, audoysus). Bmmsaue
MOTEHIUANa Ha CKOPOCTh 3JIEKTPOJHBIX IIPOIECCOB. SIBIEHHE MOAPH3ALUM U TOJIPH3ALHOHHBIE KPHUBBIE.
OCo0EHHOCTH ANEKTPOXUMHUYECKO Koppo3uu. uarpamma kopposuu. Kontpommpyronmii daxtop. Katonnsie
IPOLIECCHI MPU IIEKTPOXUMHUUECKOH KOppo3uu. KaTojaHbIe NMPOIECChl MPU BOCCTAHOBIEHUH KHCIOPOJA H
HOHOB Bojiopoja. MX TepMoaMHAMHUKA M KHHETHKA. AHOIHBIE IPOLECCHl NPHU IIEKTPOXUMHUUECKOIL
Koppo3un. [narpammsl «roteHnuan — pH» it cucrem «veramt — HyO» (muarpamwmer [ypGe) st anammsa
mporeccoB  Koppo3un. KwHeTwka M TepMOIMHAMHKa aHOMHOTO Tporecca.. IIacCHBHOCTH METaLIOB.
OmpeneneHre maccUBHOTO cocTosiHuA. [Ipm3Haku maccuBHOTO cocTosiHUS. COBpEeMEHHBIE TOUKH 3pEHHS Ha
MEXaHW3M IacCUBHOCTH. HapymeHwe NacCHBHOIO COCTOSHHS: NeperacCHBanis, JIOKalIbHAs aHOJHAs
aktuBarus. Ilonsipu3anyoHHBIE XapaKTEPHCTUKM MAacCHUBHpYIOIIUXCs cucteM. [IpakTudeckoe 3HadeHHe
sIBIeHUsI TacCUBHOCTH. COcoOBI MepeBo/1a METAIIOB (CIJIABOB) B MACCHBHOE COCTOSHKE. BimsHue pasmiaHbIx
(akTOpOB Ha HIMEKTPOXHUMHUECKYIO KOppo3HIo. JIoKaabHbIe BUABI KOPPO3UH, UX BO3HUKHOBEHHE M Pa3BUTHE.
MeTo/1bI HCCIIEOBAHUS] KOPPO3HOHHBIX MPOLIECCOB

Kopposzus
METaJIJIOB B
HPUPOJIHBIX U
MIPOMBIIIIIEHHBIX

YCIIOBHSIX

AtmochepHas kopposms. MexaHmsM aTMoc(epHON KOppo3uH, KOHTpoimpyrompe ¢axropel. dDazoBble u
afcopOIMOHHBIE CJIOM BIIArH. BimsiHue 3arps3HeHmi arMocgepbl, BIKHOCTH M TEMIIEpaTypbl Ha CKOpOCTh
arMocepHOit KOpPO3HH.

INousennas Koppo3wst MeTaIIOB. MopcKast KOppO3Kst METAILIOB.

Hekotopsle ciydan Ta3oBOil KOppO3HM: OOC3YIJIEPOKMBAHHE CTANIM, BOJIOPOIHAs KOPPO3Ws, KapOOHMIbHAS
KOPPO3Hs, CEPHUCTAsE KOPPO3HsL, KOPPO3HS B CPEJIE XJI0pa U XJIOPUCTOIO BOJOPOA

MeTtoast
3aIIHUTHI
METaJIOB U
METaJJIOKOHCTPY
KIAHA OT
KOppO3uu

Komrieke mpoTHBOKOPPO3UOHHBIX MEpPONPHUATUH, Kak Haubosee 3((GeKTHBHBIN 1 HAAEKHBIN CIIOCO0 3aILUThI
OT KOPPO3HHL.

OcHOBHBIE OJIXOABI K BEIOOPY KOHCTPYKIIMOHHBIX MAaTepHAJIOB X METOZIOB HX 3aIllUTHI OT KOPPO3HH B YCIIOBHSIX
XUMHYECKUX IPOHU3BOJICTB.

INprmveHeHne KOppO3HOHHOCTOMKIX KOHCTPYKIIMOHHBIX MAaTePHAJIOB.

3amura OT KOppPO3HH W3MEHEHHEM COCTaBa CPEJIblL: YIANIEHNUE arpPECCHBHOTO KOMITOHEHTA (CO3/IaHHE 3aILUTHBIX
arMocdep) M BBEACHHE 3aMEIMTENCH KOPPO3MH. MeXaHW3M NEHCTBHS MHIMOMTOPOB. AHOZHBIE M KAaTOJHBIC
uHrUOUTOpBL. CMeranHble MHIHOUTOpBL. JleTydne MHruOUTOphl. YCIoBHA M 00JaCTH NPUMEHEHHS MHTHOUTOPOB
KOPpO3UH.

3ammra OT KOPpO3WH TOKPHITUAMU. HemeTralymdeckue TIOKPHITHSI OPraHMYECKOr0 W HEOPraHHYecKOro
npoucxoxkaeHsl. KoHcepBammsi Metamdeckux —m3zemmil.  Merawmmdeckne Tmokpbeiths.  Kimaccnduxarmst
METAJUTMYECKUX TOKPHITHH 0 MEXaHW3My 3allUTHOTO JEHCTBHS (AaHOAHBIE M KAaTOAHBIE) M MO METOHaM HX
HaHeceHUs (TaTbBaHUYECKHE, TepMOM((y3HOHHBIE, TOPSUNE, METaUIM3AlMOHHbIE, IUIAaKUpoBaHHbE). Obmactn
MPUMEHEHUS METANTMYECKUX MOKPBITHH, UX KOPPO3MOHHAs CTOMKOCTh M 3alIWTHAasl CIOCOOHOCTB. [lOKphITHS,
MOJTyJaeMble XMUMHUYECKOW M SNEKTPOXUMHYECKOH O0OpabOTKOM METauTMYecKOl MOBEPXHOCTH (OKCHOMPOBAHHUE,
¢ocdarrpoBane, HUIKSIMPOBAHUE U 1IP.).

DJeKTpOXUMHUYECKas 3aluTa OT Kopposuu. KaromHas W TpoTeKTOpHas 3ammra. AHOAHAS —3aluTa
(Kucnopopnas 3armura). [IppmeHeHne 211eKTpOXMMHUYECKOH 3aIUThL

ParmonansHOE KOHCTPYHPOBAHHUE.

5.4. TemaTnyeckuii 1aH J1a00PAaTOPHOr0 NPAKTHKYMA
Ilepeuens 1abopaTOpHBIX PabOT X TeMaTHYECKas IPUHAISKHOCTD, TPYIOEMKOCTh U (hopMa KOHTPOJIS MIPEACTABICHEI B Ta0I. 5.
Tabmuma 5. JlabopaTopHbie pabOTEI IPAaKTHUKyMa




®dopma Kox popmupyemoit
Ne | Ne paspiena Tpynoemk KOHTPOJISt KOMIIETEHIIUH
1/ | JUCLMIUINH HaumenoBanue 1abopaTopHbIX padboT 0CTh
i Bl Jac.
1. 1,2 HccnenoBanue TIPAPOIBI 3JIEKTPOIHBIX 2 Ortuer.
MOTEHLIXAIOB MeTauIoB. OnpeneneHue aHOAHBIX U «3amura» K 7,
KaTOOHBIX ~ Y4YacTKOB ~ Ha  KOPPOAMpPYIOLICH I1K-20,
MOBEpXHOCTH MeTayula (CIUlaBa) B PacTBOpe IIK25
NIEKTPOJIUTA C IOMOIIBIO MHANKATOPOB.
2 1,2,4 HccnenoBanre KOppo3UHM METALUIOB B KUCTBIX Cpenax 4 Ortuer. K 7,
BOJIFOMOMETPUYECKUM METOJIOM. «3ammra [1K-20,
I1K25
3 2,4 3ammra CcTamd OT KOPPO3HU  AICKTPOXUMHYECKHM 4 Ortuer. K 7,
HAHECEHUEM METAIUIOTIOKPBITHI. «3ammTa» [1K-20,
I1K25
4 1,2,4 Karonnast 3ammra cram npoTeKTopoM. 4 Oruer. IIK 7, IIK-20,
«3amuray I1K-25
5 1,24 Karomnast 3amura craimm BHEITHUM TOKOM. 4 Oruer. IIK 7, TIK-20,
«3ammuTa» TIK25

IIpumeuaHue: B COOTBETCTBHH ¢ pabodeil MporpaMMoii CTYICHTHI BEIONHSIOT OAHY JIAGOPAaTOPHYIO paboTy
6. METOJINMYECKHUE YKA3AHHUA 11O OCBOEHHUIO JUCHUTIJIMHBI

Opranuzanys 00pa30BaTENbHOIO MPOIECCa PErTaMEeHTHPYeTCs y4eOHBIM IIAHOM M PACMMCAHHEM Y4eOHBIX 3aHATHH. SI3bIK
oOyueHus (mpenojaBaHus) — pycckuid. [l BceX BUIOB ayIUTOPHBIX 3aHATHH «4ac» yCTaHABIMBACTCS MPOJOIKUTEIBHOCTBIO 45 MUHYT.
3ayeTHas eIUHHUIA COCTaBIAET 27 acTPOHOMHUYECKMX 4acoB MM 36 akageMuueckux dac. Uepe3 kakaple 45 MUH KOHTaKTHOW pabOTHI
JieTIaeTcsl IepephIB MPOJIODKUTEIFHOCTRIO 5 MUH, a TIOCIIe ABYX 9ac. KOHTAKTHOHM pabOoTHI lefaeTcsl epephlB MPOIODKUTEHOCTRI0 10 MHH.

CereBas (opMa peasi3aIiy IPorpaMMBl JUCIHIUINHEL HE HCHOJIb3YyeTCsI.

OOyJaromuiicss UMeeT NpaBO Ha 3a4eT Pe3yNbTaTOB OOyYeHMs IO JUCHUIUIMHE, €CIM OHA OCBOGHA WM IPH IIONYYECHHH CpPEIHEro
npodeccnoHanbHOT0 00pa3oBaHus M (MJIM) BBICIIEr0 00pa30BaHMs, a TAKXKe TOIOIHUTEIFHOT0 00pa3oBaHus (IIpH HAIMYHMN) (Hanee - 3a4eT
pe3yibTaToB 00yueHHs). 3auTeHHbIE Pe3ynbTaTbl 00y4YeHHS YYHTHIBAIOTCS B KayecTBE PE3yJbTAaTOB IMPOMEXKYTOYHOH arTecTanuu. 3ader
Ppe3ynbTaToB 00yUEHHs OCYIECTBIISICTCSI B MOPsIIKe U popmax, yCTaHOBJICHHBIX JIoKaabHbIM akToM HU PXTY

6.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

VueOHbI Tporiecc MpH MPENoJaBaHUU JUCHHUIUIMHBI OCHOBBIBAETCS HA MCIOJIB30BAaHUHM TPAJUIMOHHBIX, MHHOBALMOHHBIX H
MH()OPMAIMOHHBIX 00pa30BaTEeNbHBIX TEeXHOJOTHH. TpamuiuoHHBIE 00pa3oBaTeNbHbIE TEXHOJOTUH MPEACTABICHBI JICKIMAMH U
1a00paTOPHBIMU  3aHATHSIMH. [IHHOBAIMOHHBIE 00pa30BaTENbHBIC TEXHOJIOTUH HCIOJNB3YIOTCS B BHJEC IPHMCHEHHS AaKTHBHBIX U
WHTEPaKTUBHEIX (OpM NpOBeNeHUs 3aHATHH. MH)opmarmoHHble 00pa3oBaTelbHbIE TEXHOJIOTHH PEAM3YIOTCS IyTeM AaKTHBH3AINU
CaMOCTOSITENFHOM paboTHl CTYyIEHTOB B MH(OPMAIMOHHOH 00pa3zoBaTenbHOIl cpexe. [Ipu mpoBeneHnn ydeOHBIX 3aHATHH oOecrieunBaeTcs
pas3BuTHE y OOY4YalOIIMXCS HaBBIKOB KOMAaHAHON pPabOThI, MEXIMYHOCTHONW KOMMYHHKAIMM, MPUHATHA PEUICHHH, THAEPCKHX KadyecTB
(BKITIOYAst MPOBEJICHNE HHTEPAKTUBHBIX JIEKIMH, TPYNIOBBIX AUCKYCCHH, aHAIIU3 CUTYaIlUil.

6.2. Jleknun

Jlek1oHHBIH Kypc HpeamnonaraeT CHCTEMaTH3NPOBAHHOE N3JI0KEHHE OCHOBHBIX BOMPOCOB COJEP KAHUS JUCIUILTHHBL

Ha mepBoii neximu feKTOp 0O0s3aH MPEeXyNpeauTh CTYIACHTOB, MPUMEHHUTENBHO K KakoMy 0a30BoMy y4eOHHKY (yueOHHKaM,
y4eOHBIM TTOcOOHSIM) OyIeT IPOUUTAH KypC.

JlexmmoHHBII Kypc obecriednBaeT Oojee Try0okoe TOHMMaHHe y4eOHBIX BOIIPOCOB IIPH 3HAUUTENIFHO MEHBIIIEH 3aTpaTe BpeMeHH,
4eM 3T0 TpebyeTcst CpeHeCTaTUCTHIECKOMY CTYIEHTY Ha CaMOCTOSITENbHOE H3YIeHNEe MaTepHaa.

6.3. JIabopaTopHbIe paGoThI

JlaGopaTopHBIil MPaKTUKYM HAYMHAETCS C O3HAKOMIICHHUS C TEXHUKOH 0€30MacHOCTH.

[To naGoparopHoii pabote cTyaeHT 0hopMIIsieT MUCbMEHHBIN O0T4eT. TeKymuii KOHTPOJIb Ha JaOOpaTOPHBIX paboTax MPOBOAUTCS B
BUJI€ YCTHBIX OMPOCOB — «3aIIUTa» IO UTOraM JIAOOpaTOpHBIX padoT. OeHnBaeTcs X0 JabopaTopHBIX PabOT, JOCTUTHYTHIE PE3yJbTATHL,
KauecTBO O(OpPMIICHHE OT4YeTa, CBOCBPEMEHHOCTH Clayd. MeToAHYecKHe PEKOMEHJALMM MO BBINOJIHEHHIO JIabOpaTOpHOil padoThl M
HanucaHuto otuéra npusenaeHsl B [1, C. 10 - 98].

6.4. CamocrosiTenbHas padora cryaenra (CPC)

JIIs yCTIeIHOTO YCBOEHMsI AWCHUUIUIMHBI HEOOXOAWMO HE TOJNBKO IOCENIaTh ayJUTOPHBIC 3aHATHA, HO M BECTH AaKTHBHYIO
CaMOCTOSITENbHYIO padoty. [Ipn camocTosTenbHOM MpopaboTKe Kypca 00yJaronuecst JOJDKHBL:

®  TIOBTOPHUTH 3aKOHCIEKTUPOBAHHBII Ha JICKIIMOHHOM 3aHSATHU MaTepHa U JOMOJIHUT €ro C yYeTOM PEKOMEHIOBAHHOM 110 JTaHHOI
TeMe JINTepaTyphl;

®  U3YYUTh PEKOMEH/IOBAaHHYIO OCHOBHYIO H JIONIOJIHUTENIBHYIO JIUTEPATYDY,;

e  JCHONB30BaTh AT CAMOIPOBEPKH MaTepHaia OLEHOYHBIE CPEJICTBA.

6.5. MeTrognueckne peKoOMeHIAIUHU ISl IpenofAaBareJei

6.5.1. OcHOBHBIC IPHHIUIIBI 00y4YeHHsA

1. Iens oOy4eHHst — pa3BUTh MBIIIIEHHE, BBIPAaO0OTaTh MHUPOBO33PEHUE; MTO3HAKOMUTH C MACSIMH M METOJaMH HayKH; Hay4HTb
MIPUMEHSTH MIPUHIUITEL ¥ 3aKOHBI JUISl PELISHHs IPOCTHIX M HECTaHIapTHBIX 3a/1ad.

2. O6yuenne TOMMHKHO OPraHMIECKH COUYETaThes ¢ BocuTaHueM. Hy>XHO pa3BuBaTh B CTyJEHTAaX BOJEBBIE KAYECTBA U TPYAOIIOOHE.
Henaps3unBo, K MecTy INpPUBHBATH >JIEMEHTH KyIbTypbl MOBEJACHUS. B dwacTHOCTH, mpemojaBaTens JOKEH JHUYHBIM HPHMEPOM
BOCIHTHIBATH B CTYAEHTaX ITyHKTYaJdbHOCTh M YBaXXEHHE K UyXoMy BpeMmeHH. HemomycTmmo mpenojaBaHne OJHOCEMECTPOBOH ydeOHOMH
JVCIUILTHHBI IPEBPAIIATh B TOAUYHOE.

3. O0yueHHe TOJDKHO OBITh HE ITACCHBHBIM (COOOIIMM CTYAEHTaM HEKOTOPBIH 00beM MH(GOPMALNH, PACCKaXeM, KaK PEIIaroTCs Te
WIM VHBIE 33/a4d), a aKTHBHBIM. HyXHO cTpouTh 0OydeHHE Tak, YTOOBI B OBJIQJICHHM MAaTepPHalOM OCHOBHYIO POJIb MIpajia IaMsTh
JIoruyeckas, a He popmanpHasi. 3aHOMHHAHKE JOJDKHO JOCTUTATHCS Yepe3 ITy0oKoe TOHNMaHHE.

4. OtHO M3 BaXKHEHIINX YCIOBUH YCIIEITHOTO O0YYeHHUs — yMEHHE OPraHn30BaTh pabOTy CTYACHTOB.

5. OrtHomeHME TpenojaBaTeNst K CTyJEHTaM JOJDKHO HOCHUTB XapakTep [JoOpoxkenaTrensHOH TpebosarenpHOCTH. Jlmst
CTHMYJUPOBAHMS PAOOTHI CTYIEHTOB HY)KHO HCIIONIB30BaTh IMOONIPEHHE, OJOOpEHHe, MOXBaly, HO HE IOpPHLAHUE (IIOPHI[AHHE MOXKET
MIPUMEHSATHCS JINIIb Kak uckiouenne). [Ipemonasatens JOMKEH OBITh IS CTYICHTOB JJOCTYITHBIM.

6. HeoOxommMm perynspHBIi KOHTPOJb pPaOOTHl CTYACHTOB. [IpaBHIBHO IIOCTaBICHHBIH, OH IIOMOTAaeT WM OPTraHU30BaTh
CHCTEeMaTHUYECKUE 3aHSTHS, a PENoJaBaTeNIo JOCTHYb BEICOKHX PE3yJIbTaToOB B 00y4YEeHHN.



7. Baxneimed 3amadell nperogaBaTeneii, BEXyIIUX 3aHATHS 10 JUCIMIUIMHE, SBISIETCS BHIPA0OTKA y CTYICHTOB OCO3HAHUS
HEOOXOMMOCTH ¥ TIOJIC3HOCTH 3HAHUS IUCIUIUIMHBI KaK TEOPETHUECKON M IIPAKTHIECKONH OCHOBBI IS M3YUCHUS MPO(IIBHBIX JUCIAILINH.

8. C uenbto Gosiee 3GPEKTUBHOIO YCBOCHUS CTyIEHTAMH MaTepuala JAHHOH IMCLUIUIMHBI PEKOMEH/IYeTCs NPH HPOBEICHHH
JIEKIHOHHBIX, MPAKTHUECKUX MU JAOOPAaTOPHBIX 3aHATHH MCHONB30BaTh COBPEMEHHBIE TEXHHUYECKHE CPEACTBA OOYUYEHHUs, a HMEHHO
MPEe3eHTALNHN JIEKIIUH, HaTJIAJHbIe TOCOOHS B BUJE CXEM MPHOOPOB, AeTanei 1 KOHCTPYKIUil MpHOOPOB, KOMIBIOTEPHOE TECTUPOBAHUE.

9. s 6onee Tay0OKOro M3ydeHHs MpeaMeTa M MOATOTOBKH psijia BOIIPOCOB (TeM) AJISI CAMOCTOATENIFHOTO U3YUYEHHS TI0 pa3JiesiaM
JUICHUIUTMHEL  TIPEToJaBaTeNb IPEOCTaBIsIeT CTYASHTaM HEOOXOAMMYI0 WH(OPMAIMI0 O HCIIOIb30BaHUH y4eOHO-METOANIECKOTO
obecniedeHms: y4eOHHUKAX, y4eOHBIX MOCOOMSX, COOPHMKAaxX NMPUMEPOB M 3aJad M ONHCaHUE JTaO0OpaTOpPHEIX paboT, Hammunu MHTEepHET-
pecypcos.

[Tpu TexymeM KOHTpoJIe PEKOMEHIYETCsI HCIIOIB30BaTh KOMIIBIOTEPHOE HIIH OJIaHKOBOE TECTHPOBAHUE, KOHTPOJIBHBIC PaOOTHL.

KontponsHoe (MTOroBO€) TeCTUPOBAHUE BKIIIOUAET B ce0sl 3aJaHUs 110 BCEM TeMaM pasfeiia padodeld mporpaMMbl AUCIUILIIAHEL

10. Lens nexuun — GOPMHUPOBAHUE y CTYACHTOB OPHEHTHPOBOYHOW OCHOBBI JUI HOCIELYIOIIEr0 YCBOGHUS MaTepHalla METOJO0M
caMoCTOsITeNbHOH paboTel. CojepikaHue NEKINHU JOIKHO OTBEYATh CIETYIOIUM IUJIAKTHIECKUM TPEOOBaHHAM:

- M37IOYKEHHEe MaTepuaa OT IPOCTOrO K CII0XKHOMY, OT M3BECTHOTO K HEH3BECTHOMY

- JIOTHYHOCTB, YETKOCTb U SICHOCTH B M3JI0KCHUH MaTepHaa,

- BO3MOJKHOCTB NTPOOJICMHOTO U3JIOKEHHS, TUCKYCCHH, TUAJIOTa C IIETbI0 aKTHBHU3AINY AESTeIbHOCTH CTYACHTOB;

- OIIOpa CMBICIIOBOM YacTH JIEKIUU HA MOJJIMHHbIE (haKThl, COOBITHS, SIBIICHNS, CTATUCTHUECKIE NaHHBIC,

- TECHas CBSI3b TEOPETUUECKUX ITOJIOKEHUIT U BEIBOJIOB C IIPAKTUKOI U Oymymieil mpodeccHoHaNbHO NesTeIbHOCTRIO CTYACHTOB.

IIpenogaBaTenp, YUTAIOLUIHI JTIEKIIMOHHBIE KYPCHI, JJOIKEH 3HATh CYLIECTBYIOUINE B MEAAarornueckKoi MpakTUKE BapUAHTHI JIEKIUH,
UX IUJAKTUYECKUE U BOCITUTHIBAIOIINE BO3ZMOXKHOCTH, a TAKXKE UX MECTO B CTPYKTYpE IpoLecca 00ydeHHsI.

11. TIlpm mnpoBeneHUH aTTeCTallMM CTYACGHTOB BaXHO BCETAa IOMHMTb, UYTO CHUCTEMAaTHYHOCTb, OOBEKTHBHOCTH,
apryMEeHTHPOBAaHHOCTb — IJIaBHbIE MPUHIIUIIBI, HA KOTOPBIX OCHOBAHBI KOHTPOJb U OLIEHKA 3HAHHH CTYAEHTOB. 3HaHHE KPUTEPHEB OLEHKU
3HaHUH 00s13aTEeNBHO IS IPETIoaBaTells U CTyAEHTA.

6.5.2. Opranusanus J1al0paTOPHOro NPaKTHKyMa

IIpoxoxnenue 1abOpaTOPHOTO NMpPaKTHKyMa — HEOOXOAWMAs COCTaBHAs 4acTh PabOTHI CTYAEHTa NPH OCBOCHUH IHCIHILIHHBL
Kaxaplif cTyIeHT TOJDKEeH BBITOJIHATE OJIHY J1a00paTOpHYI0 paboTy. 3aJaHue 110 MPAaKTHKyMy BBLIAET PENoaaBaTelb.

Bce crymenTtsl mepen HayanoMm paboTHl B 1a00paTOpHU MPOXOMAST MHCTPYKTaXK MO TeXHuKe Oe3omacHocTu. Kaxnpli cTyneHT B
CIEIMaNbHOM XYpHaJle CTAaBUT CBOIO MOAIMKICH O TOM, YTO OH MPOCTYIIad HHCTPYKTaX MO TEXHUKE O€30IacHOCTH paboTHI B TaOOpaTOpuH U
00s13yeTCsl BBIMOJHSATD BCE MMyHKTHI MHCTPYKTaXKa.

1. CTyneHTHI He IOMyCKaloTCs K paboTe B 1a00paTOpHy B BEPXHEH OJeK A€ U IPU OTCYTCTBHH Xajara.

2. CTyzeHT JOIyCKaeTcs K BBIOIHEHUIO PabOTHI TOJIBKO ITOCHIE «IOITyCKay, T.€. IPOBEPKH IPEIoaBaTeIeM FOTOBHOCTH CTY/ICHTA.

I'oTOBHOCTH CTyAE€HTA K BHIOIHEHUIO JTA00PaTOPHOH pabOTHI COCTOUT B CIIEAYIOIIEM:

a) TOJDKEH OBITh 0hOpMIIEH TPOTOKOII TAOOPAaTOPHOIT pabOTH B COOTBETCTBUH C TPEOOBAHNUSIMI METOANYECKON JINTEPATypHI;

0) 3HaHHWE DKCIEPHMEHTA U TEOPHU JAaHHOH pabOTH B paMKax OIMCAHUs pabOTHI B MPaKTUKyMe W y4eOHHKe, yMEHHE paboTaTh C

npubopamu, yCTaHOBKaMH, 000pyJOBaHHUEM;

B) 3HaHHUE MIPAaBWJI TEXHUKU 0€30mMacHOCTU NpH padoTe ¢ mpudopamu 1 000pyAOBaHUEM, HCIIOIB3yEMBIM B JaHHOH padore.

3. CTyzmeHT He JOMyCKaeTcsl K BHIIOIHEHHIO Pa0OTHI, €CIIN:

a) OTCYTCTBYET Ja0OpaTOPHBIM KypHal (B KadecTBE JIa0OPAaTOPHOTO JXypHalla CTYOCHT HMCHOJIB3YeT OOIIyI0 TeTpaab) W He

MOATOTOBIIEH TIPOTOKO;

0) CTyJeHT He 3HaeT TEOpHUH pabOTHI B paMKaX TEOPETHYECKOTO BBEACHHS B IPAKTUKYME U HE MPEACTABIISIET, YTO U KAKUM METOJI0M

OH OyZIeT U3MEpSITh;

Ilpm sToM, m0 OKOHUYaHWs JIAOOPATOPHOTO 3aHATHS CTYJACHT, HE HOJNYYHMBIIMHA JIOMYCK, paboTaeT B JaOOpaTOpPHH, YCTpaHSA

JIOTYIICHHBIC HETOPAOOTKH.

4.CtyzmeHTBl, HyXJAlOMUecs B JOMOJHHUTEIBHON IIOJrOTOBKE, MOTYT BOCIIONIB30BaThCA ycCIyramMu LIeHTpa NOMONHHUTETBHOTO
oOpazoBaHus U MPO(PECCHOHATBHON NOATOTOBKH.

5. He nomyckaetcst paboTa 3a 0JHOH yCTaHOBKOH Oojee ABYX CTYAEHTOB, €CIIH 3TO HE MPEAyCMOTPEHO METOANIECKIMH YKa3aHHAMH
K BBITIOJTHEHHIO IAaHHON paboTHI 1 1a00PaTOPHBIMHU YCIOBHSMH.

6. Ha tutynpHOM JicTe J1aOOPaTOPHOro KypHAJIa JOJDKHBI OBITh yKa3aHb! (aMWINS M MHULUAJB! CTYJEHTa, KOJ yueOHOH Ipymibl.
OdopmiieHne Kaxaoi paboThl HaYMHAETCS C HOBOHM cTpaHUubl. CxXeMbl U IpadMKd BBIIOJHSIOTCS KapaHAAIIOM, BCE 3aIMCH AENAIOTCS
pYYKOH, misi TpadMKOB HCHONB3YyeTCs MIJUIMMETpOBas Oymara, WM OHHU BBIIOJHSIOTCS C HCIOJIB30BAaHHEM KOMIIbIOTEpa; TpaduKu
BKJIGMBAIOTCS B J1abOpaTOpHBIA JkypHal. Ha pacdeTHBIX CTpaHMIAX IODKHBI 00s3aTENbHO IPHCYTCTBOBAThH paboune (Gopmyisl ¢
MOZICTAHOBKOK pE3yNbTAaTOB IPSAMBIX M3MEPEHUH M KOHCTAaHT B OJHOW cucreMe eauwHHIl. Ha 3THX ’Xe CTpaHHIaxX MPOM3BOJAHUTCS Pacyer
norperrHocTei. OgopmireHre paboTH 3aBepIIaeTCs HAMCAHUEM 3aKIIIOYEHHs. 3aKIoueHIHe 0POPMIIIETCS B COOTBETCTBHHU C TPEOOBaHUSAMU
K otuétHOU mokymeHTanu [1, C. 10 — 98] u siBIsteTcs BaxxHOM NpodecCHOHANEHONW KOMIIETEHITHEH.

8. [IpueM «3amuTe» Mo 1abopaTopHO paboTe 3aKIII0YaeTCs B IIPOBEPKE:

a) pe3yJIbTaToB paboThI,

0) IOCTOBEPHOCTH PacUeTOB U MX COOTBETCTBUS U3MEPEHHUSM,
B) IIPABHIBHOCTHU MOCTPOSHHUS rPpadrKOB,

r) oopMIIeHUs pabOTHI U 3aKITIOYEHHs (BBIBOJIOB).

BrmonnenHas paboTa oTMedaeTcs B JKypHalle CTyAEHTa MOAINCHIO HperojaBaTels W NPOCTAHOBKOW narsl. PaboTta cumraercs
3a4TCHHOH, €CJIM Ha CTPAHUIIE, I/Ie HAYHMHACTCS ee OIMCaHNe, IMEEeTCs 3 MOAIICH MIPEToAaBaTeNs: 3a «IOMYCK», BBIIOTHCHNE) U «3aIUTa)
C yKa3aHHeM JatThl. [locie BHIOJIHEHMS M 3aIUTHI BceX JIAOOPATOPHBIX paboT MpenojaBaTelb B XKypHaAIe CTyAEHTa JenaeT 3anuchk: «Bce
nabopaTopHBIe PAOOTHI, MPELyCMOTPEHHbBIE MAPIIPYTHBIM JINCTOM, BBITIOHEHBI U 3AIUIICHBD, CTABUT IOANNCH U JaTy.

9. Xypnan npenomaBares XpaHuTcs y tabopanTta. [IpaBuia BeeHUs )KypHaIa MPEoIaBaTes:
1. B rpade xypHana ydera BBINOJHEHHBIX CTYJCHTaMH JIa0OpaTOpPHBIX PaboT JenaeTcs OTMETKa O BhINOJHeHWH. Ecimu pabora

«3allUIICHAY, eIaeTCsl OTMETKA O 3alIUTe C YKa3aHHEM JaThl.

2. B cimydae OTCYTCTBHSI CTyJACHTa Ha JabOpaTOPHOM 3aHSITHHU B JKypHale ydeTa BBIIIOJHEHHBIX CTYICHTaMH J1abopaTOpHBIX paboT

MUIIeTcs: «HO.

3. Oko110 paboTHI, MPOIYIIEHHON IO YBAXKUTEIEHOH MPUINHE (IOMYCK U3 AEKaHATA), TINIIETCS «YBY.

mab0paTOPUIMH.

6.6. MeToauyeckune yKkazaHus AJsl CTyA€HTOB 0 padoTe ¢ JIUTEPATypoil

B paGoueit mporpamMMe AMCHUILIMHBI MPEICTABICH CIHCOK OCHOBHOW M JONOJIHUTENBHOH JIHTEpaTyphl — 3TO y4eOHUKH, ydeOHO-
METOANYECKHE TTOCOOHS MITH yKa3aHus. JlomoJHUTeNbHAs TUTepaTypa — yueOHHKH, MOHOTpaduu, COOPHUKH HAYYHBIX TPYIOB, KYypHAIbHbIE
U Ta3€THBIC CTAaTbU, PA3JINYHBIC CIIPABOYHUKH, SHIUKIONEANH, I/IHTepHeT—pCCprbI.



JIrobass dopma caMOCTOSITENIBHOM paboTHl cTyzneHTa (IIOArOTOBKAa K J1a0OpaTOPHOMY 3aHATHIO, NOKIAAy U T.II.) HAYMHACTCS C
N3y4YeHHs] COOTBETCTBYIOLIEH JHMTEpaTyphl Kak B OMOJHOTEKe / IJIEKTPOHHO-OMOINOTEYHOH cucTeMe, Tak W JoMa. M3ydeHue yka3aHHBIX
MCTOYHMKOB PACLIMPAET IPAHUIIbI TOHUMAHHS NPEAMETa JUCLUIIINHBI.

Ilpu pabote ¢ auTEpaTypol BBIACIAIOTCS ClEAyIOIINe BHIbI 3anuceil. KoHCIeKT — kpaTkas cxemaTHdecKas 3alliCh OCHOBHOTO
coziep>kaHus Hay4HOIT paboTsl. Llenbio SABIsSETCS HE MEpenuChIBaHHE NPOM3BEICHHS, a BBIABICHHE €ro JIOTHKH, CUCTEMbI JI0Ka3aTelbCTB,
OCHOBHBIX BBIBOZIOB. XOPOIINH KOHCIIEKT JIOJDKEH COYETATh IMOJTHOTY U3JIOXKEHHUS C KPAaTKOCThI0. [{uTaTa — TOUHOE BOCIPOM3BEICHHE TEKCTA.
3aKiTr09aeTcsl B KaBBIUKH. TOYHO YKa3bIBAeTCSl CTPAHUIA MCTOYHMKA. TE€3HMCHI — KOHIIGHTPHPOBAHHOE HM3JI0XKEHHE OCHOBHBIX ITOJIOXKEHHI
MIPOYNTAHHOTO MaTepuaia. AHHOTAaIUs — OYEHb KPaTKOe HM3JI0XKEHHE COJep)KaHWs IPOYUTAHHOH paboThl. Pesrome — Hamboree obmrme
BBIBOJIBI U TTOJIOXKEHHUS pabOThI, €€ KOHIENTyaIbHbIE HTOTH.

6.7. MeToanuecKkne peKOMeHIANHUHU M0 00yYeHHUIO0 JIHII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbSI H HHBAIHI0B

ITpodeccopcko-npenoaaBaTenbCkuil  COCTaB 3HAKOMHUTCA € TICHXOJIOT0-()U3HOJIOTHYECKUMH  OCOOCHHOCTAMH 00y4aromuXxcs
HMHBAJIUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3710poBbs (OB3), nHANBUAYaTbHBIMU IPOTPaMMaMi peadMINTAlU HHBATIUIOB (IpU
Haimuun). [Ipn He0OXOAMMOCTH OCYIIECTBIIACTCS NONOJIHUTENbHAS TTOIEPKKA NPENOIaBaHUs ICUXO0JIO0TaMH, COLMAIbHBIMU paOOTHHKAMH,
HPOLIESIIMMHU MOATOTOBKY ACCUCTEHTAMH.

[pennonaraercs HMCHOJIB30BaTh COLMAIBHO-aKTHBHBIE M DPE(ICKCUBHBIE METOJbI OOy4YeHMs C LEeNbI0 OKa3aHWs IHOMOIIM B
YCTaHOBJICHHH ITOJTHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUH C IPYTHMH CTYJICHTaMH, CO3aHUU KOM(OPTHOTO IICHXOJIOINIECKOT0 KIIMMaTa B
cTyneHdeckoi rpymme. [Tonbop u paspaborka y4eOHBIX MaTepualoB HMPOU3BOJSTCS C YUETOM INPEAOCTAaBICHHS MaTepuaja B pa3uIHBIX
(opmax: ayananbHOM, BU3yaIbHOM, C MICIIONB30BaHUEM CIIEIIMANIBHBIX TEXHUUECKUX CPECTB U HHPOPMAMOHHBIX CHCTEM.

OcBoenne aucouIuinHbl JunamMu ¢ OB3 ocymiecTBiseTcss ¢ HMCHIOJIb30BAaHHEM CPEACTB OOY4YEHHS OOIIEro M CIEHaTbHOTO
Ha3Ha4YeHHUs (IIePCOHATIBHOTO M KOJUIEKTHBHOTO MCIIOIb30BAHNUS).

Jns crynentos ¢ OB3 npenycmartpuBaeTcst JOCTyIHas popMa NpeaocTaBlIeH s 3a1aHNH OLIEHOYHBIX CPEICTB, 8 UMEHHO:

e B IICYATHOH WM AJIEKTPOHHON (popme (A1 NI C HAPYIISHUSIMU OTIOPHO-IBUTaTEILHOTO allapara);

e B me4aTHOW (hOpMe WM IEKTPOHHOU (OpME C YBEIMUSHHBIM IIPU(GTOM M KOHTPACTHOCTHIO (JUIS JIMII C HApYIICHUSMH CIyXa,
peun, 3peHus);

e  METOJOM YTECHUs aCCHCTEHTOM 33/IaHUs BCIYX (JUIS JIMI C HAPYIICHUSIMU 3pSHUS).

JlaGopaTopHble pabOTHI BHIIOIHIIOTCS METOAOM BBIYMCIHTEILHOTO SKCIIEPHMEHTAa B CHEHAIEHO 000pY/IOBaHHON ayJUTOPHUY Ha
MIEPBOM 3TAXKE aJMHUHUCTPATHBHOTO KOPITyCa HJIM B PEKUME YIaJCHHOTO HOCTYIIA C UCIOIb30BAHUEM KOMIIBIOTEPHON TEXHOJIOTHH.

CTylIeHTaM C MHBAJIUIHOCTBIO YBEIMYMBAETCS BPEMs Ha IOJIOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMIPOCHL. J[JIsi TaKuX CTYJECHTOB
npeaycMaTpHBaeTcs JOCTyIHas popMa MpeoCTaBICHUs OTBETOB HA 33/1aHHs, 2 UMEHHO!

®  NHCHMEHHO Ha Oymare WK HAOOPOM OTBETOB HA KOMITbIOTEpE (JUIS JIUI C HAPYIICHUSIMH CITyXa, PeUH);

e  BBHIOOPOM OTBETa U3 BO3MOJKHBIX BAPHAHTOB IIPH TECTUPOBAHUH C UCIIOIB30BAaHHEM YCIIYT aCCHCTEHTA (IJIS JIUII C HapyIICHHSIMH
OINOPHO-ABUraTEIFHOTO alnapara);

®  YCTHO (IS JIMI] C HApYIICHUSIMH 3PEHHMsI, OTIOPHO-/IBUTaTENILHOTO aIapaTa),

e  ofecreunBaeTcs UHIMBUIyaIbHOE paBHOMEpHOE ocBenieHne He MeHee 300 JIIOKC; JUTsl BBIIOJHEHNS 3aaHusl IPH HEOOXO0ANMOCTH
MIPEIOCTABISIETCS YBEINUNBAOIIEe YCTPOHCTBO; BOBMOKHO TaK)Ke€ HCIIOJIb30BaHNE COOCTBEHHBIX YBEINUUBAIOIINX YCTPOUCTB (IS
CITabOBUIAINX);

e  ofecrednBaeTcs HAJIMYME 3BYKOYCHIMBAIOIIEH anmaparypbl KOJUIEKTHBHOTO MOJIb30BaHUs, IIPH HEOOXOMMOCTH TIPEIOCTaBIISETCS
3BYKOYCHJIMBAIOLIAsl almaparypa WHIAMBUIYAILHOTO MOJIB30BAHMUS; NIPEIOCTABISIFOTCS YCIYTH CYpAONepeBOUNKa (JUIS TIIyXHUX U
c1abOCIBIIIAIINX );

ITp1 HEOOXOAUMOCTH JUIsi 00YHAIOLIMXCS ¢ HHBAJINIHOCTBIO MPOLIENYPa OLICHUBAHUS PE3YJIbTATOB O0YYEHUSI MOXKET IIPOBOJUTHCS
B HECKOJIBKO JTAIIOB.

7. OHEHOYHBIE MATEPHUAJIBI U KOHTPOJIb YCBOEHUS

7.1. Lleab KOHTPOJISl, BUJ KOHTPOJIS H YCJIOBHS JOCTHKECHUS 1[eJIH KOHTPOJIA

IIpn ocBoeHnn 1aHHOIT 06pa30BaTENBLHON IPOTPAMMEI IIPEYCMOTPEH TEKYIIHUH, U IPOMEKYTOUHBII KOHTPOJIb YCBOCGHHS Pa3/IesioB
JUCLUILIUHBL

Ilermr KOHTPOIIS M YCIIOBUSI MX IOCTHIKEHHS YKa3aHb!l B Tabme 6

VYcnoBue 10CTHKEHUS LIENH
Lenp xoHTpOISL INocranoBka 3aganus Bun xonTpons
KOHTPOJISI
BerraBienue ypoBHs 3agaHus cTaBsTCA B Texymuil, IpoOMeXyTOUHBI. Lenp xoHTpOISL
3HAaHUH, yMEHUI], COOTBETCTBUU C OneHuBaHUE JOCTHKCHUSA JIOCTUraeTcs Ipu
OBJIa/ICHUSI HABBIKAMU 110 ITOPUTMOM JICHCTBHIH, IJIAHUPYEMBIX PE3YJIbTATOB BBINIOJHECHUS
JTUCLUIIINHE JIeKAIUX B OCHOBE 00y4JeHHs 10 TUCIUIIINHE o0y4JaronMucs
3HAaHHUH, YMEHUS, (Monymio0), COOTBETCTBYIOIUX
OBJIJICHHS HaBBIKAMU o0ecreYnBaomnX 3amaHuit Tpedyromux
JOCTIKEHUE TUTAHUPYEMbIX JEUCTBUH, KOHTPOIBHBIX
pe3yIbTaTOB OCBOCHHMS 3aj1a4, ypaXHEHUH
oOpa3oBarenbHON
IIPOrpaMMBbl

Tabmuma 6. Llens KOHTPOIIS, BU KOHTPOJIS ¥ YCJIOBUS OCTYDKCHUS LIEITH KOHTPOJIS
3agauaMu KOHTPOJIS SBISIIOTCS: MOHUTOPHUHT TIpoIiecca (OPMHUPOBAHUS H OLIEHKA YPOBHS C(OPMHPOBAHHOCTH 3aITAHUPOBAHHBIX
KOMIIETeHINH (pa3aest 4) B BUe 3HAHUI, yMeHMii 1 HABBIKOB.

7.2. Texkyumii KOHTposIb yeneBaeMocTH. IlIkana oneHKH ypoBHS 0CBOEHHsI KOMIETEHIHIi IPH TEKYIleM KOHTpoJIe

Texymuit KOHTPOJIb OTPAKaeT X0 OCBOCHUS UCIUILIMHBL. TeKyuii KOHTPOJIb OPTaHU3yeTCs B hopMax:
— ycTHOTO ompoca (ppoHTanbHOM Oecebl, HHIMBHAYaIbHOTO ompoca; O);
— TecTHpoBaHUs (OIAHKOBOTO WM KOMIIBIOTEPHOTO, T);
VYCTHBIH ONMpoc MPOBOAUTCS Ha KaXKIOH JIEKIUH B BHAE KPATKHX OTBETOB Ha BOIPOCHI IO paHee PacCCMOTPEHHOMY WM CaMOCTOSITEIHHO
MO/ArOTOBJICHHOMY MaTepHuaity. OOliee BpeMs Ha yCTHBIH ONPOC HA JISKLUK HE NpeBbllaeT 5 MUH. KpoMe Toro, yCTHBIH ONpOC MPOBOAUTCS
IIPY BBINOJHEHHUH M 3aIIuTe JabopaTtopHbIX padboT (JIP), npu ananuse 3axmouenus no JIP.
Jlns orleHHBaHMS Pe3yJIbTaTOB 00y4EHHMS B BU/C 3HAHUI, YMEHHI U HABBIKOB VCIIOJb3YIOTCS CIEIYIONINE KPUTCPHH:

- OLICHKA «OTIM4HO0» BBICTABIICTCA B ClIydae, €CiU CTYJEHT CBOOOIHO ONepUpyeT NPUOOPETeHHBIMU 3HAHUSMH, YMCHUAMU
NPUMEHSET UX B CUTYaIMsX ITOBBIIICHHOH CIIO)KHOCTH, NMEET HaBBIKU PacuyeToOB M NPOTHO3MPOBAHMUS;



- OIIEHKA «XOPOIIO» BEICTABISETCS B CIIydae, €CIH CTYJEHT ONIepUPYeT NPUOOPETEHHBIMU 3HAHUSAMY, YMEHUSMH, HABBIKAMU ITPUMEHSET HX B
CTaHJIApPTHBIX CHUTYaIlUsAX, HO MOIyCKAaeT HE3HAUUTENbHbIE ONIMOKH, HETOYHOCTH, 3aTpPyJHEHHs IpH AaHAIUTHYECKUX OIlepanusIx H
MPOrHO3MPOBAHNH, NIEPEHOCE 3HAHUI U YMEHHI, HABBIKOB HAa HOBBIC, HECTAH/IAPTHBIC CUTYAlUN;
- OLIEHKa «YHAOBJIETBOPHTEJIbHO» BBICTABISETCA B Cllydae, €CIM CTYASHT JOIYCKAeT CYLIECTBEHHbIE OMIMOKM NMpPH IPOTHO3MPOBAHHU,
MPOSABIAET OTCYTCTBHE 3HAHUH, yMEHHH, MO OTAENbHBIM TeMaM (He Oonee 33%), HCHBITBIBAET 3HAYMTENbHBIE 3aTPyAHEHHA IIpU
OIEPUPOBAHUM 3HAHUSIMH M YMEHUSMU IPH UX TIEPEHOCE HA HOBbIE CUTYaINH.

- OLCHKA «HEYJOBJICTBOPHTEIHHO» BBICTABISICTCS B CIydae, €CIM CTYAEHT JEMOHCTPHPYET IIOJHOE OTCYTCTBHE WM SIBHYIO
HEJ0CTaTOYHOCTh (MeHee 33%) 3HaHMM, yMEHHUIT U HaBBIKOB B COOTBETCTBHUH C INIAHUPYEMBIMH pPe3yIbTaTaMH O0yUCHUS.

[I1kasa OIEeHKH ypOBHs OCBOSHHUSI KOMIETSHIMH IIPH TEKYIeM KOHTpOJIE IIPUBE/IcHa B Ta0I. 7.

Ioxa3zarenn YpoBeHb 0CBOCHHSI KOMIIETeHIIUH
Komnerennus " "
TeKYIero KOHTPOJIst BBICOKHIi TOPOTOBbIii He 0CBOCHA
- CHOCOOHOCTH YydYacTBOBaTb B pa3paboTke B MOJTHOM
IIPOEKTOB o ABTOMATH3ALMH | B e B nmoxHOM 061,er o6LeMeu ¢ | He BbmomHeHsb!
MIPON3BOJICTBEHHBIX " TEXHOJIOTHIECKHX c OILIEHKOH | OILEHKOH B TIOJTHOM
71a00paToOpHBIX paboT
MIPOLIECCOB, TEXHUYECKHX CPEICTB M CHCTEM OTJIIMYHO, XOPOUIO. | YAOBIETBOPUTENb | 00BeMe
aBTOMATH3allU¥,  KOHTPOJS,  JAMarHOCTHUKH, HO
UCTIBITAHHH, YTpaBIeHUs npoueccamy, | YpoBeHb YMEHUS Y nosnerBoputen
KHU3HEHHBIM  [UKJIOM MPOAyKIMH M €€ | HamucaTh OTYET OTamaHO, Xopouo bHO He ymeer
Ka4eCcTBOM, B MPaKTHYECKOM OCBOEHMH H | VpoBeHb
COBEPIIECHCTBOBAHU N JaHHBIX TIIPOLECCOB, | HCIIOJIb30BAHUS
cpencrs u cucrem (IIK-7) OTIOHATENbHOH bes nomomu | Ilo ykazanuio | C MIOMOUIbIO
~ CHIOCOGHOCTE TPOBOJHTE DKCHEPUMEHTEL 10 | (crIpaBouHof) Mpero/iaBaTens TpenoiaBaTens HpernoiaBaTes
3a[laHHBIM ~ METOAMKaM ¢  00paboTKOM M | nureparypsl
aHaIM30M  HX  pe3yNbTAaTOB,  COCTAaBIATH
ONHUCAaHMS  BBINOJHEHHBIX HCCIEIOBAaHUN 1
MOATOTABNINBATh  JAaHHBIE [UIsI  pa3pabOTKH
HayuHbIX 0030poB u myOmukanui (IK-20 VpoBeHb  TEKyILEro OtmaHo. X0 Vaosnersoputen | He Boimonuen B
- CIOCOOHOCTh Y4acTBOBaTh B OPraHM3ALMM | TECTHPOBAHMS » XOPOMIO o MIOJIHOM 00BbeMe
JIMaTHOCTHKH  TEXHOJIOTMYECKHX  IIPOIIECCOB,
obopynoBaHus, CpeicTB u cucTeM
aBTOMaru3anuy, u ynpasienus (IIK-25).

Ta6muna 7. [lIkana oleHKH YpOBHsI OCBOCHHUSI KOMIIETCHIIWH MTPH TEKYIIEM KOHTPOJIE.
7.3. Ilpome:xkyrouHnas arrectauusi. Illkana oueHuBaHuUsI YPOBHS C(OPMHPOBAHHOCTH KOMIeTeHUMH NPU HNPOMEKYTOYHOMH

aTTeCTalluu

ITpomesxyTouHas aTTecTanus uHGopMupyeT 00 ocBoeHus aucuuuiHbl B pamkax OITOIT u xapakTepusyercsi ypoBHEM BIIaACHUS
COOTBETCTBYIOLIMMHU KoMreTeHIussmMHy (Tadmaunal). IlpomMexyTodyHas aTTecTanus OCyIIecTBiIseTcs B GopMe 3aueTa.

3auer MPOCTABJIACTCA aBTOMAaTHYCCKU, €CIIN 06y‘18.}0H1PIﬁCS{ BBITIOJTHUAJT U 3allTUTHUII KOHTPOJIbHYIO

u 11abopaTopHyIo paboTEHI,

BBITIOJTHIJI KOHTPOJIBHBIH TECT C OLIEHKOH HE HIDKE YeM «YHOBIETBOPHUTEIBHO». Pe3ynbTaThl TeKyIiedl W NpOMEXYTOYHOH aTTecTaIluu
Ka)XI0ro oOydJaromerocs MO AUCHUIUIMHE (QHKCHPYIOTCS B JJIEKTPOHHOHW HMH(pOpPManMOHHO-00pa3oBaTenbHON cpene MHcTuTyra B
COOTBETCTBUH C TpebGoBaHMsMHU [lookeHUsT 00 AIEKTPOHHOHN HH(pOPManMOHHO-00pa3oBaTeNbHON cpene HOBOMOCKOBCKOTO MHCTHTYTa
(pununana) dhenepanbHOTO roCYAapPCTBEHHOTO OIOHKETHOrO 00pa30BaTEIbHOTO YUPEKICHHs BhICIIEro oOpa3oBanus «Poccuiickuit XUMUKO-
TexHosoruueckuil ynusepcuter umenu .M. Menneneesay.

[Ikana oneHMBaHUS YPOBHS CHOPMHUPOBAHHOCTH KOMIIETEHIUH MPH MIPOMEKYTOUHOH aTTECTAMN OO0YUYAIOMIUXCS 1O AUCIUIIIMHE

npuBezaeHa B Tabum. 8.

7.4. OneHOYHBIC MATEPHAJIBI JJISl TEKYIIEro KOHTPOJIs

3aganusi KOHTpoJbHOW paboThl, Tectsl (T),

BOIIPOCHI JId YCTHOT'O OIIpoca (O) 1 BOIIPOCBHI s MOAIOTOBKHM K 3alluTe

naboparopHoii paboThl (HopMHPYIOTCS W3 3anaHuii (poHIa omeHOYHBIX cpeacTB (POC). DTO KOMIUIEKT METOJMYCCKUX, KOHTPOJIBHBIX
W3MEPUTENBHBIX M OICHOYHBIX CPEJICTB JUIS OMPEICNICHHs JOCTUTHYTOTO YPOBHS 3aIUIAHHUPOBAHHBIX 3HAHWI, YMEHU, HABBIKOB M CIIOCOOHOCTH
MPUMEHATh uX Ha npaktuke. ®OC no aucuuMmiInHe npuseaéH B yaeonom nocobun [1, C. 119-145] (cm. myHkT 7.1. pabodeil mporpaMmsl
JMUCUUIUTMHBI). BOMpocs! s MOATOTOBKM K 3amiure JIabOpaTOpHOW PabOTHI M METOAWYECKHE PEKOMEHIAWU MO €€ BBINIOJHEHHIO U
HamucaHuio ot4éra nmpuseaeHs! B [1, C. 10 - 98].
7.4.1. lIpumep 3aganuii KOHTPoIbHOH padoThl (KP)
Konrponbhas pabora mpexacTaBisier coOoW HMHAMBHIyaJdbHOE 3aJaHHe W3 7 BONPOCOB M 5 3amad. BapumanTel 3amanmii n
METOJNYECKUE YKA3aHUS 110 MX BBIMOJHEHUIO MPHUBECHBI B yueOHOM mocobuu [1, C. 99-118]
Ta6mmna 8. IlIkana oneHHBaHUS YPOBHS CHOPMHUPOBAHHOCTH KOMIIETEHITHH NTPH IIPOMEXYTOYHOH aTTeCTallnu

Komnerenmus

IMoxa3aTejiu OLEHKH U
pe3yjabTatsl ocBoenust PII

YPOBeHb OCBOCHHUS KOMIICTCHIIUH

OCBOCHA

HE 0CBOCHA

OLICHKA «3A4YTCHO»

OLICHKA «HE 3AaYTCHO»

- CIIOCOOHOCTH y4aCTBOBAaThL B

pa3paboTke MPOEKTOB  TI0
aBTOMAaTH3aLUN
HPOM3BOJICTBEHHBIX "

TEXHOJOTMYECKUX IPOLECCOB,
TEXHUYCCKUX Cpe€acCTB u

cucTeM aBTOMATH3aLUH,
KOHTPOJI, JIMarHOCTHKH,
HCTIBITaHUH, YIIpaBICHUS
MpOLECCaMH, KU3HECHHBIM
IUKIOM TPOAYKUHMH H &
KauecTBOM, B IPAKTHYECKOM

OCBOCHHHA n
COBCPIUICHCTBOBAHUM  JaHHBIX
IpoHecCcoB, CpEACTB U CUCTEM

1. YPOBGHL YCBOCHUSI MaTe€puajia, MNpeaAyCMOTPEHHOI'O

IIPOrpaMMOH.
2. YpoBeHb BBINOJHEHUS 3aJaHuil, MPeryCMOTPEHHBIX
IIPOrpPaMMOH.
3. YpoBeHb W3JI0KEHUS (xynbTypa peun,

apryMEHTHPOBaHHOCTh, YBEPEHHOCTD).
4. YpoBeHb UCIOIb30BaHUs CIIPABOYHON JINTEPATYPBIL.

5. VYpoBeHb pPacKpBITHS  NPHIMHHO-CIIEJCTBEHHBIX
CBsI3eil.
6. OTBeTHI Ha BOTIPOCHI: MOJHOTA,

apryMEHTHPOBAHHOCTB, YOSKICHHOCTb.

7. OTBETCTBEHHOE OTHOIIEHHE K paboTe, CTpeMiIeHHE K
JOCTHXXEHUIO BBICOKHX pPE3YyJIbTaTOB, TI'OTOBHOCTb K
JICKYCCHHU.

3namo: OCHOBHYIO TCPMHUHOJIOTHUIO,

JemoHncTpupyer, B
OCHOBHOM, BBICOKUH
YpOBEHb  IOKazareien

JlemoncTpupyer,
OCHOBHOM,

B

HeyaOBIIeTBOpHTCJILHBIﬁ




(TK-7)

- CIIOCOOHOCTH  NPOBOAUTH
9KCHEPUMEHTHI M0 3aaHHBIM
MeToAuKaM ¢ 00paboTkoil u
QHAJIM30M HUX  PE3yJIbTaTOB,
COCTaBIIATh OITMCaHUs
BBINOJHEHHBIX ~ MCCIIEIOBaHHI
U TOJrOTaBJINBATh JAHHBIC JUIS
pa3paboTKK Hay4YHBIX 0030pOB
n myonukanmit (ITK-20)

- CHOCOOHOCTH y4acTBOBATh B
OpraHu3aluu JIUArHOCTHKH
TEXHOJIOTMYECKUX  IIPOLIECCOB,
o0OpynOBaHUs, CPEACTB H
CHCTEM  aBTOMAaTH3aLlUH, U
ynpasnenus (IIK-25).

NMPUMEHSEMYI0 B BOIPOCAX 3alIUTHl METAUIOB OT
KOPpO3HH; KJIacCU(UKALUKU KOPPO3HOHHBIX IIPOLIECCOB:
M0 MEXaHW3MYy NPOTEKaHUsl, MO0 YCIOBHAM IPOTEKaHUs,
MO0 XapakTepy KOPPO3UOHHOTO Pa3pylIeHHs; MOKa3aTeln,
NpUMEHAeMble JUIi  OIEHKH CKOPOCTH  KOPPO3HH;
OCHOBHBIE TIOJIOKEHHSI TEPMOAMHAMHKH, KHHETHKH W
MeXaHMU3Ma KOPPO3HOHHBIX MPOIECCOB; METOIBl H
TEeXHUYECKHE CpEJCTBA, HCIOJb3yeMble JUIS 3allUTHl
METAUIOKOHCTPYKIIMH ~ OT  KOPPO3WH;  KOHIETIIHIO
KOMIUIEKCHOTO 00€cleueHus] 3aIlUThl MaTepHajoB OT
KOPpPO3MH, OCHOBHBIE METOJBI KOHTPOJISI KOPPO3UH
METAJUIOKOHCTPYKIMIA; CTPYKTYpY U Ha3HaueHue Eaunoit
Cuctemsl 3amutsl oT Kopposuu u Ctapenus (EC3KC).

Ymems: pabortath C HAayYHO-TEXHHUYECKOH H
CIIPaBOYHOM JIMTEPaTypoil 10 BOIpPOCAM, CBSI3aHHBIM C
KOppo3Weil H 3alHTOi METaIOB; PacCUUTHIBATDH
OCHOBHBIE  IapaMeTpel  KOPPO3HOHHOTO  MPOIlecca;
ONpeneNsATh BHUIBI KOPPO3WH, BCTpevalomuecs B
MpaKTUKE KOPPO3HOHHBIX  Pa3pylIeHHH; BHIOMpAThH
METAJUTMYECKHE  KOHCTPYKLIHOHHBIE  MaTepHanbl U
METOIbI MX 3aIIUTHI OT KOPPO3HH; 0O0OCHOBATh KOMILIEKC
MEpONPHUIATHA MO 3amuTe NpudopoB, 000PYIOBaHUS,
ceTel 1 KOMMYHHKaIUH OT KOPPO3HOHHOTO BO3AEHCTBHS
OKpY’KaromIeH Cpesibl.

Bnaoems: TeXHUKOW M OCHOBHBIMH METOJIaMU
KOPPO3HOHHBIX ~ HCCIEIOBaHUM; METOJaMH  aHau3a
pe3ynbTaToOB  OMpeleNeHHs M MPOTHO3MPOBAHHSA
XapaKTePUCTUK KOPPO3HOHHBIX MPOIIECCOB, METOJAMH U

OLICHKH
«XOPOIIIO»)
Heob6xoaumeie

HPAKTHYECKHE HAaBBIKH

(«OTIIIHOY,

paboTEl C OCBOCHHBIM
MarepuaIoMm
c(OpMHPOBAHEI B
MONHOM o0beMe HJIn
YaCTUYHO oe3
CYILIECTBEHHBIX
npo6enos

YPOBEHb  IIOKa3aTeseH
OLICHKHU.
Heo6xonumere
MPaKTUYECKUE HABBIKU
paboTBl C OCBOEHHBIM
MaTepuaioM HE
c(hopMHPOBaHbBI

crocobamu MPOTHO3UPOBAHHS HaJIEKHOCTH
00OpyJIOBaHUSI M TOCHEACTBUH  KOPPO3MOHHOTO
BO3JCUCTBHUSI.

IIpumep Bonpocos KP:

NN AN~

. MeTop! 3a1IUTHI METAILIIOB OT ra30BOM KOPPO3UH.
. Koppo3ust MeTannoB ¢ yyacTueM KHCI0poAa, e€ MpUMepbl 1 TEPMOIMHAMHYECKAsT BEPOATHOCTb.
. MexaHu3Mbl JIETUPOBaHUs CIIJIaBOB TUIIA TBEPABIX PACTBOPOB. I paHUIIBI YCTOWYMBOCTH TBEPABIX PACTBOPOB.
. MexaHn3m nefcTBHS CEPHUCTOTO ra3a Ha aTMOCc(epHyI0 KOPPO3UIO METAILIOB.
. ParimonanbHEIi BEIOOP KOHCTPYKLIMOHHOTO MaTepHaia.
. Koppo3uoHHast XxapakTepuCTUKa TUTAHA U CILIABOB HA €T0 OCHOBE.
. Kucnorocroiikue 6eronst. Xapocroiikie GETOHBL.

IIpumep 3apau KP:

1. Ompenenuts, yIOBICTBOPSIOT JIU YCIOBUIO CIUTOIIHOCTH TUICHKH XJIOPHIIOB Ha Kaibluu, Marauu, xpome (CaCly, MgCl,, CrCl;).

2. Ha oCHOBaHMM [aHHBIX TaOJMIIbI

temneparype 700°C oT BpeMeHH OKHUCIIEHUS.
Tabnuia. YBennyenne Macchl xkene3noro obpasua npu 700°C Ha Bo3ayxe

HaWTH ypaBHEHHME 3aBUCHMOCTH YBEIUUYEHMS MAacChl JKEJIE3HOro oOpaslia Ha BO3AyXe INpH

Bpewms, uac

0 1 15

40 80

A m, T/M°

0 42,65 177,4

2973 428,0

3. MHcrnone3ys naHHBIE TPUIOKEHWH 1-3, yCTAHOBHTH BO3MOXHOCTh OKHCJIEHHs >Keje3a mpu temieparype 600°C B armocdepe,
conepxauteit 10% H,, 5% H,0 u 85% N,.

4. lunuaapudeckuit oOpaser] LUPKOHUS JUAMETPOM 25 MM U BbICOTOH 40 MM 1ocie MATHYacoBOH BeIAEPKKH B pacTBope 13%KOH +
13%KCl npu 30°C ymensmmics B macce Ha 0,0031 r. OnpenenuTs TOKOBBIHA IOKa3areib KOPPO3HM U OLECHUTh KOPPO3HOHHYO
CTOMKOCTh IUPKOHHS B JAHHBIX YCIOBHSX.

5. Ompenenuts TpaHMIy 3HaueHHII OOpaTHMBIX MOTEHIMANOB MeTaioB. HaumHas ¢ KOTOpPBIX BO3MOXKHA KOPPO3USI METAJUIOB C
BOJIOPOJIHOM nemossipu3aneii mpu 25°C B pactBopax ¢ pH=5, compukacarommxcs ¢ atMmochepoit Bo3ayxa.

7.4.2. Ilpumep Tecta Texkymero kourpous (T)

Tect uMeeT cleqyIONIyl0 CTPYKTYpYy: KoJmdecTBO 3amaHuil - 20. M3 HuX: mepBoro ypoBHs (BOCIpOH3BeleHUE, - 3HaTh) 20% (4
3aaHus1); BTOPOTO YPOBHS (#eiicTBHe 1o 00pasiy,- 3HaTh, yMeTh) 70% (14 3aganuii); TpeTbero ypoBHs (IpUMEHEHHE 3HAHUH U yMEHUH, -
Baageth) 10% (2 3amanus). Mcnonbzyerca ase (Gopmbl 3aganHus: 3akpbitas Gpopma, ¢ BIOOpouHbIMU oTBeTamu (18 3amaHmit); oTKpbITast

¢dopma (2 3amanus).
BapuanT tecra:

1. K kakoit knaccupukauny KOppO3HOHHBIX MPOLECCOB OTHOCUTCS IIEKTPOXUMHUYECKast KOppo3us?
a. Ilo MexaHM3My [IPOTEKaHUs MIpoLecca.
b. Ilo ycmoBusiM mpoTekaHus Iporecca.
c. Ilo xapakTepy KOppO3HOHHOI'O pa3pyLICHUS.
2. IlokazaTenu KOppO3UH CIIykKat:

a.  cpeacTBOM OOpHOBI C KOppo3Heii; C. ISl BBIIBIICHUS] KOPPO3HOHHOTO Pa3pyLICHHUS;
b. I OLIEHKM CKOPOCTH KOPPO3HH; d. 1ng ycraHOBIGHUS NPUYHH, BBI3BABIIMX KOPPO3SHOHHOE
paspylleHue.
3. [Ipouecc xumMHueCKUil KOPPO3UU NPEACTABIIECH:
a. OJHOBPEMEHHO XUMHYECKHMU U DICKTPOXUMUUECKUMHU PEaKUIMU 1P OCHOBHOM BKJIaJle XUMHUYCCKHUX PEaKLuil;
b.  TOJBKO ANMEKTPOXMMHUUECKUMH PEAKIHSIMI;
C.  OJHOBPEMEHHO XUMHYECKHMU U DJIEKTPOXUMHUUECKUMU PEaKIUIMU [P OCHOBHOM BKJIAJIE SICKTPOXUMUYECKUX PEaKIIUi;
d.  TOJNBKO XMMHYECKHMH PEaKIUsIMH.

4. Kak onpenenuTs 00paTUMBbIH HOTEHIUAT METaUIA UM OKHCIUTENS?

a. Paccuurars no ypaBuenuto Hepucera.

b. Paccuurars no ypasuenuto Taderst.

c. M3MepuTh 3KCiepuMEHTaNBHO.




5.

6.

7.

KOppOSI/IOHHI)Ie MIPOUECCHI ABJIAIOTCA:

a. 00paTUMBIMU;
b. HEOOpaTUMBIMH.
Kakue u3 peakiuii MOXXHO Ha3BaTh CONPSKEHHBIMU:
a. Fe+mH,0 — Fe’ mH,0 + 2e¢ c. Fe+ mH,0 — Fe*"mH,0 + 2e
0, +4H" + 4e — 2H,0 Cl'+e—>0,5ClL

b. Fe+mH,0 — Fe*"mH,0 + 2¢
2H";0 +2e— H, T+ 2H,0
CrtaB )kene30—yriiepos NOMEIEH B BOAHBIA pacTBOp, TAe ero o0paTiuMelii moTeHuan cocrasisiet —0,35B. Kakoii 13 KOMIIOHEHTOB

BOJHOM (a3bl CMOKET BBI3BIBATH KOPPO3HIO CILIABA, €CIIH UX 00paTHMbIE IOTEHIUAIIBI PABHBI:

8.

12.

13.

14.

15.

16.

17.

18.

18.

19.

20.

a. (E1)06p10,40B; b. (E2)06p= *0,74B, C. (E3)06p:+0,10B.
VYkaxure npu4nHsl 1 GepeHanny IoBepXHOCTH MeTalla (CIIaBa) Ha aHO/IHbIE M KaTOIHbIC YYaCTKH:
a. HEOTHOPOJHOCTH COCTaBa METaJUTMIeCKOl (a3bl;
B. HEOJTHOPOJHOCTh BHYTPEHHUX HAIPSIKEHUH B MeTallle;
C. HEOTHOPOJHOCTH (DPM3UKO-XUMHUYECKHX CBOICTB MOBEPXHOCTHBIX (pa3, MPUCYTCTBYIOMINX HAa METaJIe/CIIaBe;
d. HEOTHOPOTHOCTH CBOMCTB KOPPO3UOHHON CPEIbI;
€. BCE NIPUBEIEHHBIE.
Kaxk ¢ momonipio KOppo3HOHHON JHarpaMMbl OMPENeTUTh KOHTPOIUPYOLINii mporecc?
a. BriBennem npormecca ¢ 6ombiel SHeproéMKocThio 1o BenmmauHe AE.
b. Tlo ¢popme aHOIHOI NONAPUIALUOHHON KPUBOIA.
c. Ilo popme katogHOM MOMIPU3ALMOHHON KPHBO.
d Ilo pasHoOCTH (on)oﬁp u (EMe)oﬁp

-E

(EH2)06p

Jlmarpamma KOppo3HH kenie3a ApMKO B JTJaHHOH cpejie UMeeT BHI:
a. yKa3aTh KOHTPOJHpYOmHii hakTop;
b. yka3aTh KOHTPOJIHMPYIOUIYIO CTaIHIO 3TOTO (haKTopa;
C. HaIKCaTh aHOJHYIO U KaTOJHYIO PEaKIUHK MPOLEecca KOPPO3UH.
Kak cnenyer nonuMars BeipaskeHue: «IIporecc KOppo3uH NpoTeKaeT ¢ KaToAHbIM An((y3HOHHBIM KOHTpOIEM?»
a. Kontposmpyromum $pakTopoM sBIsieTcs] KaToIHast PeaKLis, C CaMOH MEAJICHHO! 3JIEKTPOXUMHUUECKOH (IIepexo.l 3JIEeKTPOHOB)
CTauel.
b. KonTponupyromum GpakropoMm sSBISIETCS KATOIHASI PEaKIHsl C CAMON MEICHHOW TPaHCIIOPTHO# craaueit — nuddy3ueid.
¢. KonTpoimpyromum GpakTopoMm sSBIISIETCS] aHOIHASL PEaKIHs C CaMOl MEJUICHHOH cTanueil — nuddys3ueii.
VYkaxuTe B IPUBEIEHHOM MEPEUHE KaTOAHBIC PEAKIINU:
a.  FetmH,0—Fe* mH,0+2¢; c. O,+t4e+2H,0—40H;
b.  Zn+tmH,0—Zn*" mH,0+2¢; d.  Al+mH,0—->AP"mH,0+3e.

VYKaxure cpeay MPUBEAEHHBIX COOTHOIICHUH, TEPMOAMHAMHYECKOE YCIOBUE KOPPO3HH € y4aCTHEM KHCIIOPOa:

a. (Eme)06p>(EO 2 )06p 5 b. (Eme)06p<(E0 2 )06p 5 C. (Eme)oﬁp:(EO 2 )06p .
VYKaxuTe B IPUBEAEHHOM MIEPEUHE aHOAHbBIE PEAKIUU:
a. Cu*"mH,0+e—Cu’mH,0; ¢.  Ti+4OH—TiO,+2H,0+4e;
b. Fe;04+H,0+2e—>3FeO+2H,0; d. NO;  +3H"+2e—>HNO,+H,0.

K xaxomy Ki1accy OTHOCSITCS IUIEHKH M3 IPOIYKTOB KOPPO3HH, NMEIOIINE TOMMHHY MeHee 40HM?
a. Cpennue. b. Tonkue. c. Tonctsre.
HaiinnTe cpenu npuBeAEHHBIX, HA3BaHUE HJIEKTPOIHOTO NOTEHIMAA HIKHEH TpaHUIIbI 00J1acTH maccuBHOTO cocTostHUS (AE,):
a. noreHuman akruauuu (E,); c. ®nape-—norennuan (Ey);
b. norenuuman nosHoi naccusauuu (E,); d. Bce mpuBen€HHbIE.
KopposnonHoe noBeaeHne Kakux CIUIaBOB PeriaMeHTHPYeT npaBmwiio TamMmmana?
a. T'omoreHHbIX. b. T'ereporennsix. c. JIro0BIX.
Byner i MEHATBCS CKOPOCTH KOPPO3MH Pa3sHOPOAHBIX METAIUIOB (CIUIABOB) P UX B3aHMHOM KOHTAKTe:
a. HET; b. na; c. TPYIHO MPEIIOJIOKHTb.
Kaxoit oxuciurens yrausioT H3 KOppO3HOHHOH Cpeibl TEPMUIECKHM CHOCOO0M?
a.  H0" b. O,. c. Cl. d. NO;. e. Cr0; .
YKaxuTe, Kakoi U3 pUCYHKOB COOTBETCTBYET IIPABUIIBHOMY PEIICHHIO IT0 W3TOTOBJICHHIO CIMBHOTO YCTPOUCTBA:

1 2 3 4




7.4.3. MeTrognyeckne yKa3aHus, KPUTEPHH M LIKAJIa OleHNBaHus 1Js TecToB (T)

Tect cocTOUT U3 3aJaHMIT OTKPBITOTO U 3aKPBITOrO THIA. 3a/laHKsl PEKOMEH/IYeTCsl BBIIOJIHATH 0 MOPSAKY, HE IPOITyCKas HU
onHoro. Ecnu 3aganne He yaercs BHIIOJIHUTB Cpasy, Nepeiiaure K cnenyromemy. Ecim ocraHercs Bpems, BEPHUTECH K IIPOITYIICHHOMY.
K xa)x10My 3a1aHUIO 3aKPBITOTO THIA TPUBEACHO HECKOJIBKO OTBETOB, M3 KOTOPBIX TOJBKO OAWH SIBISAETCS NPaBHIbHBIM. Boibepure ero
CpeaH MpeUIOKEHHbIX. B 61aHKe OTBETOB PsIOM C HOMEPOM 33/IaHHs HAIUIIKMTe OYKBY, KOTOpasi COOTBETCTBYET NPABUIBHOMY, 110 Bammemy
MHEHHIO, OTBETY.

OTBeTHI 331aHNIT OTKPHITOTO TUIIA 3AIUIINTE Ha OaHKe PAIOM C HOMepoM 3aiaHus. OHU MPEACTABISIOTCS B BUJIE YPABHEHUH peaKiuii,
KPATKHX MOSICHEHUH, TOCTPOSHHBIX MM BHOBb IOCTPOECHHBIX JHarpamMm Kopposuu. Ofmiee BpeMsl BEIOIHEHNUS TeCTa - 1 akaleMIuecKuit
qac.
OneHKa pe3ynbTaToB TECTUPOBAHUSL.
IpenBapuresnbHas OLIEHKA PE3yJIbTATOB TECTUPOBAHMS ONPEEIIACTCS YUCIOM HAOPAHHBIX OAJIOB 32 NPAaBUJIbHBIC OTBETHI. 32 KaXX10€
NPaBUJIBHO BBHITIOJIHEHHOE 3a/IaHHE HAYHUCISETCS:
1 ypoBeHs 3ananuii - 0,5 6anna; 2 ypoBeHb 3aganuii - 1 6amna; 3 ypoBeHb 3aganuii - 2 Oaia.
OreHka 3a HeNPaBIIILHO BHIIOJNHEHHOE 3ananue - 0 6auios.
MakcuMalibHOE YHCII0 HaOpaHHbIX 6ayuioB - 20.
OxoHuaTeNbHas OIIEHKA 110 Pe3yJIbTaTaM TECTHPOBAHUS UCUHUCIISIETCS 10 YeThIpExOanpHoM mKkane. [Ipemaraercs ciexyromas cucteMa
nepecuéra Ha YeTHIPEXOATBHYIO IIKATY:
17-20 6ayoB - 5 (OTJIMYHO).
13—16 6amoB - 4 (xopo1o).
10-12 6am10B - 3 (YZOBIETBOPUTEIHHO)
8. YYEBHO-METOJJUYECKOE U TH®OPMAIIMOHHOE OBECITIEYEHHUE JUCHAIIJINHBI

8.1. IlepedyeHb OCHOBHOI H JOIOTHUTEIbHOM JIHTEPATYPbl, HEOOX0IUMOIi JJ15 OCBOCHHS THCIHIIIUHBI
IlepevyeHs OCHOBHOIM U TOTIOTHUTENLHOM TUTEPATYPhI MPUBEAEH B Ta0I.9.
Ta6umia 9 Pekomenayemas mureparypa

Ob6ecneueHHOCT
OcHoBHasl JIUTEpaTypa Pexum focryma N

Kopposus u 3ammra ot kopposuu [Texcr] : yue6.
mocob. / Y. B. Cemenona, I'. M. ®nopuanosuy, A. B. | bubnmoreka HU PXTY Ha
Xopommios. - M. : ®DUSMATIINT, 2002. - 336 c.

Ob6ecnieyeHHOCT

JlononHuTenbHas IuTeparypa Pexxum nocrtyna i

Kypc teopun xoppo3un u 3aummrtel MetamioB [Tekcr] :
y4e0. 1oco0. [uisl MeTaJuTypr. crenuansHocTel By3oB / | bubnnorexka HU PXTY Ha
H. I1. XKyk. - M. : Meramunyprus, 1976. - 472 c.

8.2. UndopmanuonHbie 1 HHPOPMALHOHHO-00Pa30BaTEIbHBIE PECYPChI

TIpy OCBOCHMHU MUCLHMILIMHBL CTYJCHTBI MOT'YT HCIHOJIb30BaTh HH(GOPMAIMOHHBIE U MH()OPMALMOHHO-00pa30BaTE/IbHBIC PECYPChI
CIICJIYIOLINX [OPTAJIOB U CAaTOB:
HHdopMaoHHO-KOMMYHUKAIIHOHHbIE TEXHOJOTHH B oOpa3oBaHuu. Cucrtema ¢enepalbHbIX 00pa3oBaTeNbHBIX MOPTATIOB [DIEKTPOHHBIN
pecype] — Pexxum moctymna: http:/www.ict.edu.ru/.
Nudopmarmonnas cucrema «EanHoe okHO noctyna K oOpa3zoBatenbHbiM pecypcam». URL: http://window.edu.ru/ .
Cucrema nopgepkku yueOHbix kypcoB HU PXTY. Kadempa Asromarmsaumsi npowmsBoictBeHHbIX mporeccoB / BMCC URL:
http://moodle.nirhtu.ru
bubnoreka HoBomockoBckoro MHCTHTYTa ((uiuana) Poccuiickoro XMMHKO-TEXHOJOTHYECKOro yHuBepcutera uM. JI.W. MeHneneesa.
URL: http://irbis.nirhtu.ru/ISAPI/irbis64r_opak72/cgiirbis_64.d11?C21COM=F&I21DBN=IBIS&P21DBN=IBIS
OBC «U3narensctBo «Jlauby» (orosop Ne 616/2016 ot 26.09.2016r.) - https://e.lanbook.com/
Hayunas snexrponnas 6ubnnorexa «KudepJlenunkay - https://cyberleninka.ru/
Hayuwnas snexrponnas 6ubnnorexka eLIBRARY.RU - https://elibrary.ru/
baza nanubix Scopus (cy6enensupoBanublii goroop Ne Scopus//130 ot 08.08.2017r) - https://www.scopus.com
baza nanubix Web of Science komnanuu Clarivate Analytics (Scientific) LLC (cy6aunensuonnsiii oroop Ne WoS/1035 ot 01.04.2017r.) -
https://clarivate.com/
Bukunéaus — o011e10CTyIHas MHOTOSI3bIYHAS YHHBEPCAJIbHAs HHTCPHET-OHLHUKIIONEIHS CO CBOOOJHBIM KOHTEHTOM. -ru.wikipedia.org
Cityx6a, obecrieunBaroias ¢ IIOMOIIbIO BeO-HHTepdeiica, XpaHeHNEe, HAKOIUICHHE, Tiepeaady i 00paboTky Marepuainos ITosb3oBaTernei,
[PE/ICTABICHHBIX B SJICKTPOHHOM BHJIC B IYOJIHYHBII JOCTYII, C IPEJOCTABICHUEM B PACIIOPSHKCHUE MOCIICIHUX YHUKAIBHBIX aKKayHTOB, B
KOTOPBIX XPaHATCS MaTepHalsl - https://www.twirpx.com/

Tabmuma 10. XapakTepicTHKA JIEKTPOHHBIX PECYPCOB

No Dnexmponnwiil Ipunaonescnocms, ccolika na caum I6C, | Xapaxmepucmuka bubauomeunozo
pecypc Konuuecmeo Kiurouell ¢homnoa, docmyn k komopomy
npedocmagisiencs 002060pOM
1 OBC «Jlanb» IIpuHannexKHOCTH — CTOPOHHSIA. Pecypc Brimogaer B ce0st Kak
000 M3parenscTBO «JIaHbY. JJIEKTPOHHBIE BEPCUM KHUT U3/1aTEJIbCTBA
Ccpuika Ha caiit 9bC — «JIaHp» ¥ OPYrUX BeIyLIUX U3AATEIbCTB
http://e.lanbook.com y4eOHOM TUTEepaTyphl, TaK U
KonudecTBo Kmtodeit - JoCTym uis Beex JNEKTPOHHBIE BEPCUU NEPHOAUUECKUX
none3osateneit HU PXTY ¢ mob6oro M3JJAHUH 110 €CTECTBEHHBIM U
KOMIIBIOTEpA. TEXHUYIECKHM HayKaM.
2 DIEKTPOHHO - IIpunannexnocTs — codbcTBenHas. PXTY DJeKTPOHHbIE BEPCHH YIEOHBIX U
OubIMoTeYHas cucTeMa uM. J[.. Menneneesa Hay4yHbIX u31anuii aBTopoB PXTY.
UBL PXTY um. I.1. Ccouika Ha caifit OBC — http://lib.muctr.ru/
Menneneesa (Ha 6a3e Hoctyn niis none3oBareneit HU PXTY ¢
AUBC «pbucy) M000r0 KOMIIBIOTEpa.
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https://e.lanbook.com/
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3 DIEeKTpOHHAs BEpCUsl IIpunapnexuocts — HU PXTY. Pedeparusnslii xyprain (PX) «Xumnsy,
PedepatuBnoro KonuuecTBo kimoueit - JIOKaIbHbIA JOCTYII ny6aukyer pedeparsl, aHHOTALHH,
xypHana «XUMUS» va | ¢ kommsrotepos UBLI. OoubarorpadguIecKre ONUCaHus KHAT U
CD crareil U3 )KypHaJIoB U COOPHUKOB,
2004-2007 r. MaTepHalIoB HayYHbIX KOH(pEpeHIHH.

Hcnonp30Banue 3JeKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, PA3MELICHHBIX HA CReYUalu3upo8aniom yuebHom caiime Ha niameopme
Moodle, n caiite kaQeaps! IPU MOATOTOBKE K JICKIIUSAM, IPAKTHYESCKUM H JTaOOPATOPHBIM 3aHSATHSIM.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIUMHBI

Ilepeuens 06opynoBaHUs U Yy4eOHBIX ayAUTOPHH ISl TPOBEACHUS 3aHATHH JIEKIMOHHOTO THMA, 3aHATHH CEMHHApPCKOTO THUIA,
TPYIIIOBEIX ¥ HWHAMBUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOIS M IPOMEXYTOYHOH aTTecTanud, ydeOHas jabopaTtopws Uit
MIPOBEEHUS JTabOPaTOPHOTO NMPAaKTHKyMa, IIperapaTropckas adopaTtopus Uil oOCTyKUBaHHS J1aOOpPaTOPHOTO HPaKTUKyMa, OCHAIIEHHBIE
KOMIIBIOTEPHOH TEXHHKOH C BO3MOXKHOCTHIO IOAKIIOUEHHsT K ceTd «lHTepHeT» M o0ecmedyeHHble JOCTYIOM B DJIEKTPOHHYIO

“HPOpPMaIMOHHO-00pa3oBarenbHyto cpeny UHcrturyra, npusenéH B Tadm.11.
Tabmuma 11. ITomereHuss ¥ BX OCHAMEHHOCTh

HaumeHnoBanue
MMOMEIICHU I

OCHAIIICHHOCTD CIILHAIIBHBIX IIOMEIICHUH 1 ITIOMEILCHUH JU1s
CaMOCTOSITENbHOU paboThI

IpucnocobiaeHHOCTh
MOMEIIEHUM IS
HCIIOJIb30BaHMS

MHBAJIHJIAMH | JIMIAMH C
OTpaHUYCHHBIMU
BO3MOXXHOCTSIMH

310pOBbSI

JlexuunonHas ayauropus
116 (yn. Jpyx0s1 8A)

YueOHbIe CTOIbI, CTYJIbsI, JOCKA, MeI
[TepeHocHast mpe3eHTalHOHHAs TEXHUKA

MPUCTIOCOOICHO /TS JIUILL
C HapYLICHWSIMH CIIyXa,
pedn

Aynuropus s
NIPOBEICHUs 3aHATUI
CEMUHApPCKOT0O THIIA.

116 (yn. dpyx6s1 8A)

Y4eOHbIE CTOIBI, CTYJbSI, JOCKA, MEJ

MIPUCTIOCOOIIEHO JUTS JIUIT
C HapYIICHUSIMH CIIyXa,
pedn

Aynuropus s
TPYMINOBBIX U
HHJIIBHAYaTbHBIX
KOHCYJIbTallUi
obyuarommxcs. 116 (yi.
Jpyx051 8A)

Y4eOHble CTOJIBI, CTYIIbs, JOCKA, MeJ

MPUCTIOCOOICHO /TS JIUILL
C HapyYLICHWSIMH CITyXa,
pedu

Aynuropus s
TEKYILEro KOHTPOJIA 1
MIPOMEXKYTOYHOM
atrectauuu. 116 (ym.
Jpyx051 8A)

YueOHbIe CTOJIbI, CTYJIbsI, JOCKA, MeIl
[TepeHocHast mpe3eHTalMOHHAs TEXHUKA

MPUCTIOCOOICHO /TS JIUILL
C HapYLICHWSIMH CIIyXa,
pedn

JlaGopartopust nuist
MIPOBEEHHUS
71a00paTOPHOTO
MpaKTUKyMa, ayj. 116
(yn. ApyxOb1 8A)

Kommnerioteps! (4), motenmmocratsl: [1-5827M (2), [IN-50—-1.1 ¢
nporpammaropom 1P — 8 (1); ananoro-ungpossie
npeobpazoBarenu: «Ipapur-2», «NetChromy»; KOMIUIEKCHBIE
n3mepurensHsle mpuodops:: L — 300, B7 — 16A, 111 - 4310, 11T -
4313; NCTOYHUKYU cTaOWIIM3UpOBaHHOTO TiHTanus b5 -43, B5 — 50;
TEXHUYECKHE U aHATMTHYECKUE BECHI, TUCTHILISTOP

MPUCTIOCOOICHO /TS JIUILL
C HApYLICHUSMH CITyXa,
pedn

IIpenaparopckas
nabopatopust i
00CITyKMBaHUS
71a00paTOPHOTO
MpaKkTUKyMa, ayn. 114
(yn. Apyx061 8A)

Kommerotep (1); notennuoctatsr: [1-5827M (1), IM-50—-1.1 ¢
nporpammaropoum IIP — 8 (1); pH — metp; auctunnsatop; MydenbHas
HeYb.

KommneroTepHslii knace
(ayn 350, yuebnoe
ctpoenue Ne 13, yu1.
Hpyx651 8B)

Okpas 1yt npoektopa Drapen Diplomant; kommbtotepst - 10 mrt. ITK
Dell Optiplex 755 (monuTop 17"), cucTeMHblii 010K, KIaBHaTypa,
MBIIIIb; KOMIBIOTEp mpenogasatesst - 1 mt. Realm MB ASUS AM2
WS Protess/ Athlon 64*2 6000 + / 4 Gb; mpoekrop - Hitachi CP - X
327 paspemenne 1024*768; MOV (npuntep - komup - ckanep) FS -
1035 MFP/ DP/

MPUCTIOCOOICHO /TS JIUILL
C HapYLICHWSIMH CIIyXa,
pedn

IIporpammHoe oGecneyeHue

[Tporpammuoe obecnedenre, obecnedrBaoniee BO3MOXKHOCTh IMPOCMOTPAa MAaTepPHAIOB Ha JJICKTPOHHBIX HOCHUTENSAX, AOCTYI K
nporpammam MS Office (MSWord, MSExcel) u3 nakera MSOffice 365 A1 Gecruiarnas Be6-Bepcust Office https://products.office.com/ru-
ru/academic/compare-office-365-education-plansmis yyamuxcs, npernoiaBaTesied ¥ COTPYIHUKOB

Omnepannonnast cucrema MS WindowsXP. Geccpounsle mpaBa u Oeccpounas nunensust mo moxgmucke The Novomoskovsk
university (the branch) - EMDEPT - DreamSpark Premiumbhttp://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5al0ad-c98b-
€011-969d-0030487d8897 Homep yueTHoii 3amucu e5: 100039214



https://products.office.com/ru-ru/academic/compare-office-365-education-plans
https://products.office.com/ru-ru/academic/compare-office-365-education-plans
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897
http://e5.onthehub.com/WebStore/Welcome.aspx?vsro=8&ws=9f5a10ad-c98b-e011-969d-0030487d8897




Hpunoxenne 1
AHHOTALUA
paboyeii MporpaMMbl JHCHANLIHHBI
«OCHOBBI KOPPO3UH U 3AIUTH] METAIJIOB"

1. O6mas Tpyaoemkoctsh (3.e./ ak.uac): 2 / 72. KonrtaktHas pabota 8 dac (iexuuu 4 ygac, gaboparopus 4 4ac), caMoCTOsiTelbHas paboTa
cryaenTa 60 yac. ®@opma MPOMEXKYTOUHOTO KOHTPOJIA: 3aueT. Jucunminaa u3y4daercst Ha 3 Kypce B 6 cemecTpe.
2. MecTo IMCUMILINHBI B CTPYKType 00pa30BaTe/IbHOIl NPOrpaMMbl
B cucreme monroroBkn 6akanaBpoB IO IPOQIIIIO "ABTOMATH3AINS TEXHOJIOTHYECKUX MPONECCOB M Mpon3BoAcTB" nuciuiuimHa « OCHOBBI
KOPpO3MH H 3alluTa METauIOB» HpHHAUIeKUT BapmatuBHON dactuw OIIOIl B kadecTBe AMUCHMIDIMHBI IO BBIOOpY. st ocBoeHHMs
JICIUIUTMHEL HEOOXOIMMBI KOMIIETEHIIMN (WJIM UX 9acTH), copMHpOBaHHEIE B paMKaxX M3y4eHHMs CIEAYIONMX NUCIMIUIMH: MaTemaruka,
Odusuka, Xumusi, Marepuanosenenue, OCHOBbI XUMUYECKOW TEXHOJIOTHH.
JlucuumnuinHa SBJISETCS OCHOBOM Ay ()OPMHUPOBAHUSI KOMIICTEHIUMH MPH OCBOSHHUH IMOCIEAYIOIUNX MUCLHHUIUIMH 0a30BOM W BapHaTHBHOM
gacteit OIIOIL.
3. leab u3y4yeHHs: AUCHUNTHHBI
Lenpto m3ydeHuss AuCHMIUIMHBL «OCHOBEI KOPPO3MM M 3allliTa MeTauIoB» sBisercs peammsamus [1OI1 GakamaBpmata mo mpodmmo
MOATOTOBKH "ABTOMaTH3alUsl TEXHOJIOTHYECKUX MPOLECCOB U MPOM3BOJCTBY B 4acTH (OPMHPOBAHMS Yy CTYJCHTOB CHCTEMBI 3HAHUI 11O
000CHOBAaHHIO W peaM3allii pecypcocOeperalomux peeHnii Ipyu BEI00pe KOHCTPYKIMOHHBIX MaTepHalioB M 3alUTe MX OT KOPPO3HUH B
KOHKPETHBIX yCJIOBHUSIX.
4. CoaepxaHue TUCIHMILIHHBI
Krnaccuduxarms koppo3HoHHBIX mporieccoB. CTaHmapTH3anys B 00NacTH KOPPO3MU M 3AlIUTHl METAUIOB. TepMOAMHAMMKA M KHHETHKA
KOppO3HH. 3aKOHOMEPHOCTH KOPPO3UH KOHCTPYKIIMOHHBIX METANJIOB U CIUIABOB B NMPHUPOAHBIX U M MPOMBIIUICHHBIX yCIOBHAX. OCHOBHBIE
METO/IbI HCCIIEA0BAHNS KOPPO3UOHHBIX MPOIECCOB. METO/BI 3alIUTH METAIUINYECKUX KOMITO3HIIUH.
5. IllianupyeMble pe3yabTAThI 00y4eHHUsl N0 JUCIHILINHE

Pesynbrarst ocBoenus OIIOII
Codeporcanue komnemenyuil

Hepequb MJIaHUPYEMBIX PE3YJIbTATOB 06yquH51 0 JUCHHUITIIMHE

1 2
K-7 (ITlpou3BoACTBEHHO-TEXHONOTHYECKAsA | 3HATH:
JIEATENBHOCTB): CIOCOOHOCTh y4acTBOBaTb B | OCHOBHYIO TEPMHHOJIOTHIO, IPHMEHSAEMYIO B BOIPOCAX KOPPO3UHU U 3alIUTHI METAIIIOB;
pa3paboTKe TPOEKTOB MO  aBTOMAaTH3alM | OCHOBHBIE TEPMOJMHAMHYECKHE M KHHETHUCCKHE 3aKOHOMEPHOCTH KOPPO3UH
MIPON3BOJICTBEHHBIX " TEXHOJIOTHYECKUX | METAUINYECKHX CHCTEM B TEXHOJIOTHMYECKHX CpellaX; OCHOBHBIE METOJBI IPUMEHSIeMBbIe
MIPOLIECCOB, TEXHWYECKHX CPEICTB M CHCTEM | JUIS 3alIUTHI OT KOPPO3WH METAJUIOB; KOHIEIIIHIO KOMIUIEKCHOTO 00SCIIeUeHHs 3alUThI
aBTOMATH3allM¥,  KOHTPOJS,  JHMarHOCTHKH, | MaTepPHallOB OT KOPPO3WH; CTPYKTypy W HasHaueHwe Epmnoit Cuctems! 3amuThl OT
WCTIBITAaHHUH, YHpaBJICHUS nponeccamu, | Kopposun u Crapenus (EC3KC).
JKU3HEHHBIM  [IMKJIOM  TNPOAYKUMHM M €€ | YMeTh:
KauecTBOM, B MPAaKTHYECKOM OCBOGHMM M | paboOTaTh C HAYYHO-TEXHUYECKOW M CIIPAaBOYHOM JIUTEPATYPOil O BOIIPOCAM, CBSI3aHHBIM
COBEpIIEHCTBOBAHMM  JAaHHBIX  TIPOIIECCOB, | C KOPPO3MEH W 3alIUTOH METamioB; BBIOMPAaTh METAIINYECKHE KOHCTPYKIHOHHBIE
CpPEZICTB U CHCTEM. MaTepHanbl ¥ METOBI MX 3aIIUTHI OT KOPPO3HHU; 000CHOBATH KOMILIEKC MEPONPHATHH 110
3amuTe NpHOOpPOB, 00OPYNOBaHMS, CeTe M KOMMYHHKanUil OT KOPPO3MOHHOTO
BO3JICHCTBHSI OKPYKAIOILEH Cpebl.
Baaners:
cmocobaMy  MPOTHO3MPOBAHHUS  HAIEKHOCTH  OOOpYHOBaHMS ¥ HOCIEICTBUH
KOPPO3MOHHOTO BO3AEHCTBHSI.
IK-20 3HaTh:
(Hayuno-uccnenoBarenbckast — AESTENbHOCT): | OCHOBHOW MepedeHb H3MEPUTENBHBIX NPHOOPOB M 000OpYAOBaHHS Ul HCCIENOBAaHUS

CITIOCOOHOCTh MIPpOBOAUTL OKCIEPUMEHTHLI II0
3aaHHBIM METOAUKaM C 06pa60TK0171 n

aHAIM30M WX  pe3yNbTaToB,  COCTaBISTh
OIHCAHUS BBIIIOJIHEHHEIX HCCIENOBAHMA U
MOATrOTAaBIMBaTh JAHHBIE U1 pa3paboTKu

Hay4HBIX 0030pOB U MyOIMKALUA

OCHOBHBIX TEPMOJUHAMUYECKMX MU KHHETUYECKUX 3aKOHOMEPHOCTEH KOPPO3MOHHBIX
MPOIIECCOB; MapaMeTphl (TI0Ka3aTel ), MPHUMEHIEMbIC ISl OLICHKH CKOPOCTH KOPPO3HUH;
OCHOBHBIE TPEOOBaHUSI K COJICPIKAHIIO OTYETOB IO HAYYHO-HCCIIEA0BATEIBCKOM padoTe.
YMeTh:

paboTaTh C 3JEKTPOHHBIM BOJBTMETPOM, BJIEKTPOJOM CpPaBHEHHUS, HMOTEHLHOCTATOM,
TEXHHYECKHIMU W AHAJUTHYECKUMM BecaMmHM, OropeTkaMu ais cOopa rasa; MpOBECTH
00pabOTKy ¥ aHaJU3 OSKCIEPUMEHTAIBHBIX PE3YJbTaTOB, COCTABUTH OIHMCAHHE
BBITMIOJIHEHHBIX MCCIICIOBAaHUN Y HAMKCATh OTYET (3aKIIOUEHHE).

Buaaners:

TPaBUMETPUICCKUM, MOTCHIHOMETPHICCKAM, BOJIBTAMIIEPOMETPHICCKAM, OOBEMHBIM
METOJIaMH HCCIIEJOBAHUSI KOPPO3HOHHBIX IPOIECCOB; HaBHIKAMU HAINMCAHHS OTUYETHON

JIOKYMEHTAIUH.
K-25 3HaTh:

(CepBucHO-IKCIUTyaTallMOHHAsT ACSATENBHOCTD): | KiacCH(pUKALUK KOPPO3HOHHBIX MPOLECCOB: MO0 MEXaHH3MY MPOTEKAHHS, M0 YCIOBHIM

CHOCOOHOCTh  Y4acTBOBaTh B  OPraHU3alUM | MPOTEKAHUs, O XapaKTepy KOPPO3HOHHOTO Pa3pyLICHHS

MUAarHOCTHKH  TEXHOJOTMYECKHX MPOLECCOB, | YMeTh:

00opynoBaHHs, cpencTs u CHCTEM | TMPOTHO3UPOBATh KOPPO3MOHHBI MPOIECC; OIEHWTh TNPHUMEHSIEMBIH  KOMILIEKC

aBTOMaTu3aluu, U YIIpaBJICHUS

MEpONPHUIATHA 10 3amuTe NpuOOpoB, 00OpyHOBaHMS, ceTell M KOMMYHHKAanWil OT
KOPPO3HOHHOIO BO3JICHCTBHS OKpPYXKAIOLIEH Cpesibl.

Baaners:

METOJaMH OLEHKM M MPOTHO3MPOBAHMS  HAJENKHOCTH
KOMMYHUKAaLUHN U IOCJIEACTBUN KOPPO3UOHHOIO BO3ACHCTBUSL.

o0opyznoBaHus, cerei,




JIUCT PACTIPOCTPAHEHHMSA JEHCTBHA PABEOYEI ITPOT PAMMBI JIUCIIATLTHHBL
«OCHOBEI KOPPO3HH H 3aIlTHTHI MeTaLI0B"
Ha 2018/2019 yue6usIii o
Hanpaenerne noaroroeks: 15.03.04 AeToMaTH3aNHA TEXHOIOTHYECKHX IPOIIECCOB H IIPOHZBOICTE
HanpaeneHHOCTH (TPodhHIB) TOATOTOBKH: ABTOMATH3aIHA TEXHOIOTHIECKHX TIPOLIECCOB H IPOH3BOACTE
Kepanuduxauns BEIIyCKHHKA: GaKkaTaep.
®opma 08yIeHHA: 3a09HAT.
JeficTBHE IpOrpaMMb] JHCIHILTHHEL ¢ JOTIOTHEHHAMH H H3MeHEHHAMH 10 PeIIeHHIO Kadeapsl «ABTOMAaTH3alHA IPOH3BOICTBEHHBIX
[poleccoE» pacipocTpadeno Ha 2018/2019 ya.roa.

CIHCOK JONOTHeHHH H H3MEHeHHH
1. TIaMeHeHO Ha3BAHHE MHHHCTepcTBa: MHHHCTEPCTBO HAYKH H BHICIEro obpasosanus Poccriickoi Megepaun
2. Tlporpammuoe obecnedenne: amenena noanucka Microsoft Imagine Premium: 6eccpodnsle npaea H GeccpodHaL THISH3HA 10
nonmucke Microsoft Imagine Premium, unentaduxarop mognuckn: a9362481-3805-4c6a-a641-8¢344976ef6d, nnentudurarop

nopnHcurka: ICM-164914

3. 3axmouensi goroeopa: IBC «Ilzgatenscreo «Jlams» (moroeop Ne 0917 ot 26.09.2017r.)- https://e.lanbook.com/
IBC «nexTporHoe HigaTenscTBo IOPAIITY (moroeop Ne 6/m ot 22.02.2018r) - https://uraitu/
BT Web of Science romnanun Clarivate Analytics (Scientific) LLC, cy6nruenzHoHHEL noroeop Ne WoS/940 ot 02.04.2018r -
https://clarivate.com/.

4. Hobasrenarumepamypa: KopposHi H 3aliHTa MeTaL10B [ DIeKTpoHHSEIH pecype] : yaebHOoe nocobue / P.A. Kaiinpuxoe [u ap.]. —
DnexTpoH. naH. — Kazaus : KHITY, 2007. — 200 ¢. — PesxuM noetyma: https://elanbook.com/book/13284. — 3arx. ¢ sxpana.
https://e.Janbook.com/book/13284
Tlomoea, A.A. MeTos! 3aITHTH 0T KopposHH. Kype nexumii [3nekTponnsii pecype] : yae6Hoe nocobue/ A.A. [Tomoea. —
Onextpon. man. — Cauxr-Iletepbypr : lans, 2014. — 272 ¢. — Pesxum moctyna: https://e.lanbook.com/book/50169. — 3arn. ¢
3kpana. https://e.lanbook.com/book/50169

IIpoTokon Ne lor 31.08.2018r.
Pyxoeogurens OITOIT: 4 J.I1. Bert



JICT PACIIPOCTPAHEHH 4 IEM CTBH A PABOUEN [IPOTPAMMBI JHCITHILIHHEI

OCHOREI KOPP 03HH H 2AIIHATA MeTAIOR
Ha 2019/2020 y4eOHBIT roa

HarmparneHHe moAroroekH: 15.03.04 ApTOMATH3ALI TEXHWIOTHYE CKIHX IIPOLIECCOB H IIPOH3B O/ CTE
HanparneHHOCTh (IPOHIL) MOATOTOBKH: ABTOMATH3aLMHs TEXHOIOTHIECKHX IPOLIECCOB H IIPOH3BOJCTE
KpamHKaI s BLITY CKHHKQ: DaKamapp.

Dopma 00yHIeHHA: 3209HAsL

JeficTeHe pabotet MporpaMmbl AHCLHIUHHGI ¢ JOI0IHeHHAMH H H3MeHeHHAMH I10 pellleHHI0 KadeApbl «ABTOMATH3ALHA
MPOH3EOCTE HHEBIX MPOLIECCOR» paclpocTpaHeHo Ha 2019/2020 yu.rox.

CITHCOK JOIONMHEHHH H H3MeHeHHH:

1. TIIporpammHoe ofecrederte: H3MeHeHa moamcka MS Windows, MS Access, MS Visual Studio, MS Office 365 Al, neficteyer
GeccpouHast JIeH3Hs1 o Mo amcke Azure Dev Tools for Teaching (Gbem Microsoft Imagine Premium) H]T roik30BaTeIst:
000340011208DF77, HaeHTHHKATOP MOMMHCKH: a9362481-3805 -4c6a-a641-8c34497 6ef6d, maentudrkarop rmoyuicika: ICM-
164914, 1T yuerHoii 2armcH: Novomoskovsk Institute (branch) of the Federal state budgetary educational institution of higher
education “Dmitry Mendeleev University of Chemical Technology of Russia™.

2. 3aKmoueH JOTOROP: «IEKTPOHHO-GHETHOTe Has cHCTeMa «IBC FOPAWT» jgoroeop Ne29.01- P-2.0-1168/2018 or
11.01.20191. Cpok aefictena ¢ 11 .01.2019 o 10.01.2020r.

PazpaboryHK: K.X.H. JOLL B. A XopHixo

IIpotokon Nel14 or 28.06.2019T.

Pykoeomurens OITOIL: H.II. Benr



JIACT PACTIPOCTPAHEHH T Z[EPICTBI/IE[ PABOYEN TTPOTPAMMEL JHUCITATIITMHEBL
OcHOBBI KOPPO3HH H 3AIIHTA META/IOB
Ha 2020/2021 yuebHbIi Tox
Hampaenerne noarorosxn: 15.03.04 AToMaTH3aIIa TEXHOIOTHIECKHX TPOIIECCOB M MPON3BOACTE
Hampasnermoets (podins) MoaroToBKH: ABTOMATHAINN TEXHONIOTHISCKHX IPOLISCCOE H MPONIBONCTE
Kpanuduxarms poimyckHuKa: Gakamasp.
Popma 00yIeHNT: 3a0THASL.

Heiictere pabotwell mnporpaMmbl JUCIHIDIMHEL € JOHOJHEHHSIMH H H3MEHeHHSIMH 10 PDeIleHMIO Kadeaphl «ABTOMATH3AINS
TIPOMBOICTECHHEIX IPOLIECCOR» PACIIPOCTpaHeHO Ha 2020/2021 yu.rom.

CIIMCOK JOTIOMHEHWA 1 M3Me He HAH:
1. 3BaxmoueH moTopop: «DIEKTPOHHO-OHGTHOTewHAG creTeMa « OBC FOPAVITy morosop Ne 33.03-P-3.1-2220/2020 ot 16.03.2020 1.
Cpok geffereus ¢ 16.03.2020 o 15.03.2021 .

Paspaborumk: x.x.H. moi. - b.A Xoprmxo

IIpotoxon Ne 12 o1 29.06.2020r.
Pyxosogmurems OITOILI: g)ﬁ JLIT. Bent




	Программа дисциплины является частью основной профессиональной образовательной программы по направлению подготовки 15.03.04 «Автоматизация технологических процессов и производств», направленность (профиль) Автоматизация технологических процессов и про...
	7.4.1. Пример заданий контрольной работы (КР)
	Контрольная работа представляет собой индивидуальное задание из 7 вопросов и 5 задач. Варианты заданий и методические указания по их выполнению приведены в учебном пособии [1, С. 99-118]
	Пример вопросов КР:
	1. Методы защиты металлов от газовой коррозии.
	2. Коррозия металлов с участием кислорода, её примеры и термодинамическая вероятность.
	3. Механизмы легирования сплавов типа твёрдых растворов. Границы устойчивости твёрдых растворов.
	4. Механизм действия сернистого газа на атмосферную коррозию металлов.
	5. Рациональный выбор конструкционного материала.
	6. Коррозионная характеристика титана и сплавов на его основе.
	7. Кислотостойкие бетоны. Жаростойкие бетоны.
	Пример задач КР:
	7.4.2. Пример теста текущего контроля (Т)
	Тест имеет следующую структуру: количество заданий - 20. Из них: первого уровня (воспроизведение, - знать) 20% (4 задания); второго уровня (действие по образцу,- знать, уметь) 70% (14 заданий); третьего уровня (применение знаний и умений, - владеть) 1...

