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1 ey n 3axa4M N3y4YeHUs U CHUILIMHBI (MOIYJIsA)

1.1 Iles1b 0CBOEHHA TUCHUIIUHBI

OCHOBHBIE TOJIOKEHUSI AMCLMILIMHBI HMCIONB3YIOTCS Ul PEUIEHUs LIMPOKOI0 Kpyra
COBPEMEHHBIX HAy4yHBIX M TEXHHYECKHX IpoOieM TexHocdepsl, CBA3aHHBIX ¢ Oe3zaBapuiiHON
paboToi pa3NIMYHBIX CHUCTEM, UX JOJTOBEYHOCTHIO M pazpyuieHueM. OCBOCHHE IUCIUILTUHBI
NO3BOJISIET 00Y4NTh MPUHATUIO TEXHUYECKUX PELICHUH TPU pa3paboTKe pallMOHATIbHBIX CIIOCOO0B
HOBBILIEHUS JIOJIFTOBEYHOCTH PAa3JIMYHBIX TEXHUYECKUX CHUCTEM M METOAAM HX 3aIIUTHl OT
pa3pyllieHus, CO3JaeT MNPEANOCHUIKM s KBaJIM(DHUIMPOBAHHOW OLIEHKM THUIIA U MEXaHU3Ma
IIPOLIECCOB pa3pyLIEHUS C MOCIEAYIOIINUM PETYINPOBAHUEM UX CKOPOCTH.

1.2 3agaun TUMCHUILIHHBI

JlaTb cTymeHTaM TIpeAcTaBlIeHHsT 00 OCHOBax TEOPHHM pa3pylieHus (KOppo3uu)
MaTepUasoB, O BIUSHUN KOHCTPYKIIMOHHBIX (DAKTOPOB HA Pa3BUTUE KOPPO3HOHHBIX Pa3pyIICHUN
TEXHUUYECKHUX CHCTEM, O JIOJIFTOBEYHOCTH HEMETAINTMYECKIX MAaTEePHAIOB U 3aIIUTHBIX MOKPHITHIA,
0 KOPPO3HOHHBIX XapaKTEPUCTUKAX METAJIIOB H CIIABOB, O METO/1aX MOAeP KaHUS [[ETOCTHOCTH
TEXHUUYECKUX CHCTEM.

OOy4nTh HaBBIKAM MMPOBEJACHUS YKCIIEPUMEHTAIHHBIX UCCIIEIOBAaHUI KOPPO3UHU U 3aIUTHI
MaTepUaJioB OT pa3pylieHus. JlaTh KOMIUIEKC 3HaHUN, HEOOXOIUMBIM JIS YCIEIIHOTO
OPUMEHEHHUS CPEJICTB 3alIUThl TEXHHUYECKUX CHCTEM OT KOPPO3UM M  pPa3pyLICHUs;
MPOEKTUPOBAHUS ONTHUMAJIbHBIX B OTHOILIEHUH 3allUThl OT KOPPO3UU KOHCTPYKIIMM, MaIllMH U
anmaparos.

JlaTb npecTaBieHus 0 3HAYCHUH 3aIIUTH 000pYI0BaHUS OT pa3pyLIEHUs ISl TOBBIIICHUS
HSKOHOMHYECKOW  3()(PEKTUBHOCTH  HUCHOJIB30BaHUS  OOOpPYNOBAaHHUS, HKOJOTUYHOCTH U
JOJITOBEYHOCTH €T0 SKCIUTyaTaluH.

1.3 MecTo aucuuminHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMmMbl
I[I/ICL[I/IH.HI/IHa ((YHpaBJIeHI/IG OEJIIOCTHOCTBKO TEXHHUUYCCKUX CHUCTEM)» OTHOCUTCA K O6H3&TCHBHOI>'I
yacTtu bioka 1 "Jlucuurumas! (Moxynn)" yaeOHOTo miana. B cooTBeTCTBUYU ¢ pabounM y4eOHBIM
IUTAHOM JMCLUIUIMHA U3ydaeTcs Ha 4 Kypce. Bul mpoMeXyTOuHOM aTTecTaliu: 3K3aMeH.

W3ydyenuio AMCUMIUIUHBI  «YTpaBiI€HUE IEJIOCTHOCTBIO TEXHHUUYECKHX  CHUCTEM)
npeaAmcCCTBYCT HU3YUYCHUC UCHUIIINH «Dusnueckass XUMHUSI» U «Hal[e)KHOCTI: TEXHUYCCKUX
CUCTEM.

1.4 IlepevyeHb NMJIAHMPYeMbIX Pe3yJbTaTOB O0y4YeHHsl IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJbTaTaMH 0CBOCHHS 00Pa30BaTe/IbHOM IPOrpaMMBbI

W3yuenne pmaHHOM y4yeOHOM JMCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
00y4aroIuXCsl CIeYIOIUX KOMIETEHIIMN:

Kon 1 HanMeHoBaHUE HHIUKATOPA PesynbTaThl 00ydeHUs 1O TUCITUTLIHHE
JIOCTHOKEHNS KOMIIETEHIIMH

OIIK-1 CrocobeH y4YuTHIBATH COBPEMCHHBIC TCHICHIIMHM pAa3BUTHS TEXHHKH M TEXHOJIOTUH B 001acTH
TEXHOC(EPHOH OE30MACHOCTH, H3MEPHUTEIBHON 1 BEIYUCIUTEIBHON TEXHUKH, HHOOPMAIIMOHHBIX TEXHOJIOTUH IPU
PEIICHNH THUIOBBIX 3a/1ad B 001acTH Mpo(eCCHOHATPHON AEATENbHOCTH, CBI3aHHON C 3aIUTOH OKpy’Karomen
cpensl 1 obecniedeHreM 6€30MaCHOCTH YeI0BeKa

NOIIK-1.1. JlemoHCcTpUpYyET 3HAHUS 0 | 3HaeT crmenu(UKy MPOIECCOB, BIUAIONINX Ha YMEHBIICHHUE
COBPEMEHHBIX TCHACHIMAX PAa3BUTHSA TCXHUKH M | CTOHKOCTH H JOJTOBEYHOCTH MATEPHANOB B Pa3IHMIHBIX
TEXHOJIOTHH, a  TaKkke W3MEPHUTENBEHON, | arpecCHUBHBIX cpenax, (haxTOpHI pa3pymeHus

BBIYHMCIINTENIPHON TEXHUKH M HH(GOPMAIMOHHBIX | METAJUIMYECKUX M HEMETAJUIMUCCKUX MAaTEpPUaoB
TEXHOJOTHH B o0macTy  TEXHOC(EPHOH | yMeeT MPOBOMUTH KOPPO3HOHHBIC pAaCUEThl C MOMOIIBIO
0e30macHOCTH M3BECTHBIX (DOPMYJI U yPaBHEHHUH, B TOM YHCIIE C TOMOIIBIO
KOMIBIOTEPHBIX MPOrpaMM, IMPOTHO3UPOBATb UCXOAS U3
XMMUYECKON NpHpOJbl MaTepuaga U arpecCUBHOM Cpeisl
JIOJITOBEYHOCTh M CTOMKOCTb COOPY>KEHUH U KOHCTPYKITHH
BIAJEET OKCHEPUMEHTANIbHBIMM U  JKCIEPUMEHTAIbHO-
pacueTHbIMM  METOJAMH  HU3y4eHHs]  JOJIFOBEYHOCTH
MaTepHUaoB




Kon n HanmenoBanue WHAWKaATOpa
JOCTHXCHHUS KOMIICTCHIINA

PesynbTaThl 00ydeHUs 1O TUCITUTLINHE

HOIIK-1.2. Bribupaer u IIPUMEHSET
COBPEMEHHBIE  MPOLECCHl U TEXHOJOTHH;
COBPEMEHHYIO U3MEPUTEIIBHYIO,

BBIYHCIIUTENBHYI0 TEXHUKY W HH()OpPMAIMOHHbIE
TEXHOJIOTUI IIpH pEIICHHH THIOBBIX 33had B
obmactu npohecCHOHATFHON AESATEIIEHOCTH

3HACT MCTOAbI U CITIOCOOBI MNpCAOTBPpAIICHUA PA3PYLICHUA U
YBCJIMYCHUA JOJITOBCUHOCTH PA3JIMYHBIX KOHCTPYKIIMOHHBIX
MaTrepuajoB, a TaKiKE MCTOJAbl OLCHKH CTOMKOCTH
MCTAJUIMICCKUX U HEMETAINIMYCCKUX MaTCPHUaJIOB

yMEeT OCYIIECTBIATH PAIMOHAIBHBIN BHIOOp PAa3IMYIHBIX
METOJIOB ¥ CPEICTB POTUBOKOPPO3NOHHON 3aIUTHI IS TIO-
BBIIICHUS CTOWKOCTH M JOJTOBEYHOCTH COOPYXECHUH NpHU
9KCIUTyaTaIlH B aTPECCUBHBIX cpeliax

BJIaJICET CIOCOOaMH 3alllUThl MAaTEPUAOB OT KOPPO3HU U
paspyliieHus ¥ MOBBILICHUS UX pecypca

Pesynbprartel 00y4eHHs] TIO AMCHMILIMHE JAOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIbHOM paboThl 00y4aIOIIUXCSl B COOTBETCTBUH C YTBEPKICHHBIM

y4eOHBIM IIJIAHOM.

NHnukaTopbl  JOCTHXKEHUS

KOMIIETEHIIH I

cuuTaoTcs  cPOPMHUPOBAHHBIMU  IPHU

AOCTUIKCHUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB OGy‘IGHI/I}I.

2. CTpyKTYpa M coiep:KaHHe JMCIHIIIHHbI

2.1 Pacnpeesienne TPyA0EMKOCTH IMCIUILIMHBI 110 BUJAaM padoT

OObmast TpyaoEMKOCTh AUCHMILTUHBI cOCTaBiisieT 4 3adeTHbIX enuHull (144 wacom), ux
pacmpeneneHye mo BujaaM padoT MpeICTaBICHO B TaOJIHIIe

Bunbr pabor Bcero ®dopma oOydeHus
JaCcOB OuHas
7
CEMeCTp
(gacsr)

KonTakTHas paboTa, B TOM YHcIe:
AynuMTOpHBIE 3aHATHS (BCEro): 50 50
3aHATHA JEKIUOHHOTO TUIA 16 16
71a00paTOPHBIE 3aHATHUS 34 34
NPaKTHYECKHE 3aHATHS
CEeMHHAPCKHE 3aHSATHS
HNuas xkoHTaKTHasA padora:
Kontpons camocrosrenshoii pabotet (KCP) 4 4
ITpomexxyrounas arrecranus (UKP) 0.3 0.3
CamocTosiTe1bHasi padoTa, B TOM YHCJIE: 63 63
Odopmuitenre 1a60paTOPHBIX paboT 16 16
CaMoCTOSITENbHOE U3YUYEHUE TEOPETUIECKOT0 MaTeprana 15 15
CaMOoCTOATENLHOE PELIEHHE 3a1a9 15 15
[ToaroroBka Kk TeKyIieMy KOHTPOJIIO 17 17
KonTtpoJas:
IToaroroBka K 3K3amMeHy 26.7 26.7
Oommas gac. 144 144
TPYA0€MKOCTh B TOM 4YHCJie KOHTAKTHasi padoTa 54,3 54.3

3a4. el 4 4

2.2 Copepxanue TUCUMIIJIMHBI

Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL
Paznensl (TeMbl) AUCIUTUTHHBL, U3y4aeMble B 7 ceMecTpe (ouHas popma oOydeHwHs)




Konuuectso yacos
Bueayaur
No HaumenoBanue pa3nesioB (Tem) AymiropHas opH};ﬂ
Bcero pabora
pabota
JI 113 JIP CPC
1. Breaenne. O061ye BONMPOCH COXPAHESHUS IEJIOCTHOCTH. 5 2 - - 3
2. Kopposust MeTauioB u 3ammuTa oT Hee. 42 4 - 18 20
3. CTOHKOCTD CHIIMKATHBIX CTPOHMATEPHAIOB U ITyTH HOBBIIICHHS 23 4 ) 4 15
UX JIOJITOBEYHOCTH
JlonroBeYHOCTh TOJIMMEPHBIX MAaTEPHANIOB, BINSHAE HA HEe
4. (PU3UKO-XMMUYECKUX (PaKTOPOB, ITyTH MOBBILICHUS 31 4 - 12 15
SKCIUIyaTallUOHHOTO pecypca
5 Metoast Hepfl3pymamme171 ZMArHOCTUKH LEOCTHOCTH 12 ) ) ) 10
KOHCTPYKLUHI U COOPY>KEHUH
HUTOI'O no pasodenam oucyuniuwl 113 | 16 - 34 63
Konrpoiss camocrosirensHoit pabotsl (KCP) 4 - - - -
[Tpomexyrounas arrecraums (MKP) 0.3 - - - -
IToAroToBKa K TEKyLIEMY KOHTPOJIIO 26.7 - - - -
OO1mas Tpy1I0eMKOCTb 110 AUCIMIUINHE 144 - - - -

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrositenbHas paboTa cTy/IeHTa

2.3 Conepxxanue pa3esioB (TeM) M CHUILTHHbBI
2.3.1 3ausaTHA JeKIIMOHHOI'0 THIIA

No HaumenoBanue paznena Coneprkanue pasena (tembi) ®dopma Tekyriero
(Tembr) KOHTPOJIS
1. |BBenmenue. OGmmme YpoBHH  OpraHmW3aliil  BEMIECTBA. 1epPMOIUHAMHYECKHE Occe
BOTIPOCHI COXPaHEHHS ACIEKThl COXpaHEHHs LeNOCTHOCTH. OpraHm3amus XUMHKO-
IIEJIOCTHOCTH. TEXHOJIOTHYECKOH cucTeMbl. CrocoObl  KOJMYECTBEHHOTO
BEIPAKEHUS] CKOPOCTH Pa3pyIICHUS MaTePHAJIOB.
2. |Koppo3mus metayuioB 1 |[MexaHW3MBI ~ TPOTCKaHHWS  KOPPO3HMOHHBIX  IIPOIIECCOB.| pEIICHHE 3a/1a4,
3aIuTa OT Hee. DNeKTpOXUMHUUYECKas U XUMHIeckas koppo3us. Pemenne 3agau| KP1, T1, JIP1,2
3. |Koppo3us metauioB 1 |MeTobl IPOTHBOKOPPO3UOHHOM 3aInThI. Pemenne 3amad
3amuTa OT Hee.
4. |CTo#KOCTh CHIMKATHBIX |B3aMMOCBSI3b XHM. COCTaBa, CTPYKTYPHl  CHJIMKATHBIX
CTpOHMAaTepHaIoB U MaTepHaJIOB U UX J0JITOBEYHOCTH. PaKkTOpBI pa3pyleHns
ITyTH TOBBIIICHUS UX
JIOJITOBEYHOCTH T2, JIP3
5. |CroMKoCTb CUNMKATHBIX |PerymupoBaHue XapakTepuUCTHK cTpoiiMmarepuanoB. Ilytu
CTpOHMAaTepHaIoB U BOCCTaHOBJICHMS! ~ MX  LEJIOCTHOCTM M TOBBILICHUS
ITyTH TOBBIIICHUS UX JIOJTOBEYHOCTH.
JIOJITOBEYHOCTH
6. |Jonroseunoctsb B3anmocBs3b cocraBa, CTPYKTYpPbI IOJIMMEPOB C IMYTAMH HX
TTOJTMMEPHBIX paspymenus. PakTophI pa3pyIeHHsL.
7. |Martepuainos, BIMsSHHE Ha |PerynupoBaHue XapaKTePUCTHK TOJIMMEPOB. [Iytn T2, JIP 4,5
Hee (PU3UKO-XMMHYECKHX |COXPAHEHHS EIOCTHOCTH U MOBBIIICHUS UX JTOJITOBCUHOCTH.
(akTOpOB, MyTH
TTOBBIIIICHUS
9KCILTYaTallHOHHOTO
pecypca
8. |Metonsl I'paBumeTpHueckue, dIEKTPHUYECKHE, MAarHUTHBIE METO/BI
Hepaspyuaronen JIMAarHOCTUKH. [IpaBMIIBHOCTE M IOJHOTA JHAarHOCTHYECKHUX
JIMarHOCTUKH MeponpusiTiid. CoBpeMeHHbIE TeHASHIIMN B 00J1aCTH KOHTPOJIS Occe
LETOCTHOCTH LIEJIOCTHOCTH.
KOHCTPYKLUH U
COOpYKEHUH

3amuta nadopatopHoii padotsl (JIP), kontponsHas padora (KP), rect (T)



2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MpPaKTHYeCKHe / ceMUHAPCKHE 3aHATHS/
JabopaTopHblie padoThl)

Ne HaumenoBanue paznena Temarika sansTHit/paGor ®dopma TeKyIero
(Temsr) KOHTPOJISI
1. |Kopposust merasuioB u  |Koppo3sust ctanu ¢ KHUCIOpOAHOM enosipu3anuei JIP1 Bomnpocsr k
3alInTa OT Hee. Pemenne 3ana4d o teme «Koppo3ust METAIIOBY pabote
2. Karomunas 3ammra cranu JIP2 Bompocsl k
Pemenue 3ana4 mo teme «3amura OT KOPPO3IUU» pabore
3. -
Tecrosas pabora Nel, Kontposphas padora Nel.
4. |CTOHKOCTb CHIIMKATHBIX |YTJIEKHCIOTHAs KOPpo3usi OeToHa JIP3 Bonpocsl k
CTpoiiMaTepuaaoB U pabore
MyTH MOBBIIIEHUS UX
JIOJITOBEYHOCTH
5. |HonroBe4HOCTH BapbepHsiii addekT HaroaHuTENS B HosmMep-Heopranuueckux|JIP4, Bonpocs! x
MOTMMEPHBIX Marepuanax pabote
6. |[MaTepualoB, BIMIHUE Ha | XUMHYECKOE Pa3pyIICHHE TIOJINMEPOB JIP5 Bonpocsl k
Hee (PU3UKO-XUMHYECKUX pabote
7. |baxTopos, myTH TectoBast padoTta No2 «HemeTammndeckre MaTepralibhy pelieHue 3aaad,
ITOBBILIEHUS KP2
9KCIUTYaTal[HOHHOTO
pecypca
8. |3amura naboparopHbIx | 3aliUTa CTYAEHTAMHM SKCIEPHMEHTAJIBHBIX pe3ysibTatoB mo|JIP1-5
pabor. OLICHOYHBIM KPUTEPUSIM
9. 3ammra CTyJeHTaMU AKCIEPUMEHTAIbHBIX pe3ynbTaToB mo|JIP1-5
OLIEHOYHBIM KPUTEPUSIM

3ammra naboparoproii padbotsl (JIP), kouTponsnas padora (KP).

2.3.3 IlpumepHasi TeMaTHKAa KyPCOBbIX padoT
KypcoBast paboTta He mpeycMOTpeHa yueOHBIM IIIIaHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOSATEIbHOH padoThl
o0yyarommxcsi 0 JMCHHUIJIMHE

[epedenp y4eOHO-METOANYECKOTO 00ECTIEYEHUSI AUCLIUIUIMHBI 110
Ne Bun CPC BBITTOJTHEHHIO CAMOCTOSTENILHOM PaboThI
1 | OopmiieHne 1a00paTOpHBIX | XMMHUYECKOE CONPOTHBIEHUE MAaTEpUAIOB W 3allUTa OT KOPPO3HH:
pabor naboparopusiii npaktukym / H.H. Ilerpos, H.H. Byko. — Kpacnonap:
Ky6anckuii roc. yH-T, 2017. — 92¢. ISBN 978-5-8209-1342-6
2 | CamocrosiTenbHOe n3ydenne |Kopposus u 3amuTa MeTauioB: yaeOHOoe ocoOue i By30B [DJIEKTPOHHBIN
TeopeTndeckoro marepuana |pecypc]/ O. B. SpocmaBuesa [u ap.]; mox Hayd. pen. A. b. JlapunneBoit. — M.:
W3narensctBo FOpaiit, 2018. — 89 c. — (Cepus: YuuBepcuretsl Poccun). —
ISBN 978-5-534-05862-8. —  Pexum JIOCTYyTIa: www.biblio-
online.ru/book/D1912F5C-87C3-4C18-AF09-6B9EDD733DF3
3 | CamocrostenbHoe penienne [Kopposus MeTamuioB B BogHbIX cpenax. Ilpakrukym / 0. A. Ilycros, b. B.
3a1a4 Komkun, A. E. Kyteipes; M.: MUCHC, 2005. - 102 c.
4 IToaroroBka k Tekymiemy |(Metoaudyeckue peKOMEHIAIMU K OpraHU3aliy ayAUTOPHOM U BHEAYAUTOPHOM
KOHTPOJIIO (camocTOsTENEHOI) PabOTHI CTYEHTOB: MeToaYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounnok, A.B. becnamo, H.B. Jloza. — Kpacnonap:
Ky0anckuii roc. yu-1, 2018. - 89 c.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW PabOThl OOYYaroOLIUXCS W3
YHCITa MHBAJIHU/OB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasisrores
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSAM HX 37J0POBbS M BOCHPUATHS HH(OPMAITIH:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B 1e4aTHOM popme yBearmueHHBIM MpudToMm,

— B (hopMe AIIEKTPOHHOTO TOKYMEHTAa,




— B opme ayamodaiina,

— B IIeyaTHOM GopMe Ha si3bike bpaiins.

JUnst a1 ¢ HapyIIEeHUsIMH CITyXa:

— B TIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJ1st TUTI ¢ HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO amapara:

— B I1e4aTHOM (opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JIaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. OoOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMEHsieMble NPH OCBOCHHH MCHUILIHHBI
(MoayJin)

B xone wu3yyeHuss JUCHMIUIMHBI MPEAYCMOTPEHO HCHOJIB30BAHUE  CIIEIYIOLIUX
00pa30BaTeNbHbIX TEXHOJOTHI: JIeKIHUH, J1a00paTOpHBIE 3aHATHs, CaMOCTOsTENbHas padboTa
CTYJEHTOB.

B coorBerctBun ¢ tpeboBanusMu PI'OC BO mno HampaBinenuto «TexHochepHas
0€30MacHOCThY peanu3alis KOMIIETEHTHOCTHOTO TOJAXOJa IMpeIycMaTpuBaeT IIHPOKOE
HCIOJIb30BaHNE B y4eOHOM MPOIECCE aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHITHIA.

HeoTrbemiemoii cocTaBHOM 4acThIO BUIOB YU€OHBIX 3aHATHI U OJTHOM U3 BaKHEHIIUX TIpU
MOJIFOTOBKE CTY/ICHTOB SIBJISIETCS 1a00paTOpHBI MpakTUKyM. IMEHHO 1a00paTOpHBIM MPaKTUKYM
MO3BOJISIET PEATU30BaTh BOCAUHO TOHSATHUS «3HATHbY», «YMETh», «BIAJCTh HaBBIKAMUY» MPHU
MIPOBEJICHUH SKCIIEPUMEHTAIbHBIX HccienoBaHuil. [lpu npuMeneHun mpoOieMHOTo Moaxonaa K
paboTe CTYACHTOB CTAHOBUTCS BO3MOXKHBIM PEIICHHUE CIEAYIOIET0 KOMILIEKCa 3a1a4:

- (OpMHPOBAaHUE Y CTY/ICHTOB 3HAHUS U MOHUMAaHUS (PU3MUECKOM CYIIHOCTH U3y4aeMbIX
MIPOLECCOB U SIBJICHUI;

- pa3BUTHE CITIOCOOHOCTEHN K TBOPUYECKOM MCCIIeIOBATEILCKON padboTe;

- yMEHUE TpPHUMEHSATh B  MPAKTUKE HAYYHBIX  HCCIEAOBAaHUM  pa3IMYHbIC
SKCHEPUMEHTAIbHBIE METOAUKH;

- 3HAaHME OCHOB I[IOCTAHOBKHM 3KCIHEPUMEHTOB C MPUMEHEHUEM pa3IMYHOTO
HCCJIEIOBATEIHLCKOTO 000PYI0BaHUS.

Jns WHBaNIMIOB MW JHUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH  3JI0POBbS
yCTaHaBIMBAETCS OCOOBIN MOPSIOK OCBOEHHUS YyKa3aHHOW AMCUMILIMHBL. B oOpa3oBarenbHOM
MPOIIECCE UCTIONB3YIOTCS COITMAIEHO-AKTUBHBIC U pe()JICKCUBHBIE METOBI 00YUCHHS, TEXHOJIOTUN
COLIMOKYJIBTYPHON peaOuIuTalMK C 1IeJIbI0 OKa3aHUsS MOMOIIY B YCTAaHOBJIECHUH MOJHOLIEHHBIX
MEXKIUYHOCTHBIX ~ OTHOIIEHWH C  JOPYITMMH  CTyJEHTaMH, CO3JaHUM  KOMQOPTHOTO
MICUXOJIOTMYECKOr0 KJMMara B CTyAEHYeCKOil rpymnmne. Brlmeo3HaueHHble 00pa3oBaTeibHbIC
TEXHOJIOTUM JalT HamOosee 3(PpPeKTUBHBIC PE3yNbTaThl OCBOCHHS MUCIUIUIHHBI C TO3HIIHA
aKTyaJu3allud  COJCpP)KAaHUS TEMbl 3aHATUSA, BBIPAOOTKHM MPOJYKTUBHOTO  MBILIUICHHUS,
TEPMHHOJIOTHYECKOH TPAMOTHOCTH U KOMIIETEHTHOCTH O0y4aeMoro B acIeKTe COIHAIbHO-
HAIpPaBJIEHHOW MO3UIMK Oyayllero CcrneuuagucTa, ¥ MOTHBAIMM K WHUIMATUBHOMY U
TBOPYECKOMY OCBOCHHIO YU€OHOTIO MaTepuaia.

NudopmanonHble  TEXHOJIOTUH, TMpPUMEHSEMble TPU HW3YYEHUHU  JUCLMILTUHBI:
UCIIONIb30BaHWE  HMH(OPMALMOHHBIX  PECYpCOB,  TOCTYMHBIX B HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIUOHHOU ceTh IHTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIC TEXHOJIOTUH, TPUMEHSIEMbIC TIPU U3YYCHHH ITUCITUTUTMHBI
— Qs JIMI C OrPAHMYEHHBIMHM BO3MOXKHOCTSIMHM 3JI0POBbsI MPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.



4. OueHOYHBIE

cpencTBa

IS

MPOMEKYTOYHOM aTTeCTAlMHU

TEeKYIIero

KOHTPOJIS

ycneBaeMoCTH H

OueHo4HbIE cpelCcTBAa MpPEAHA3HAYEHBI IS KOHTPOJS W OLEHKH 00pa3oBaTeIbHBIX
JOCTIDKEHUH 00yJaromuxcs, OCBOMBIIMX MpPOrpaMMy Yy4eOHOW NUCHUILTUHBI «Ynpasenenue
YeNoCMHOCMbIO MEXHUYECKUX CUCTEM).
O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MaTepHalbl IS MPOBEICHUS TeKYIIero
KOHTPOJIsI B OpMe 3aJaHnH JJIs1 CAMOCTOSATEIIFHOTO PELICHUS, 33/1a4 JUIS PEIICHNS B ayANTOPHH,
KOHTPOJIbHBIX pab0T, KOHTPOJIbHBIX BOMPOCOB K JIAOOPAaTOPHBIM paboTaM, U MPOMeKYTOUYHOM
aTTecTaluu B GOpMe BOIPOCOB U 33/1a4 K IK3aMEHY.

CTpyKTypa OllEHOYHBIX CPEICTB ISl TEKYIIed U MPOMEeKYTOYHOI aTTecTalnu

KO[[ 1 HAMMCHOBAHUC

HaumenoBanue OILICHOYHOTI'O CpCACTBA

IIPOTUBOKOPPO3HOHHOI

CaAMOCTOATCIILHOI'O PCHICHUS

Ne PesynbraTel 00y4yeHus
HHAWKaTOpa . [IpomexxyrouHas
/11 (B cootBeTcTBUH C 1. 1.4) Tekymmuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
3HaeT criennuky | KonTponbHas paboTa; Bormpoc Ha
MIPOIIECCOB, BIMAIONINX HA | 3aJadud U PEIICHUS B 9K3aMeHe
YMCEHBIICHNE CTOWKOCTH M | ayIUTOPHU
JTONITOBEYHOCTH
MaTEepHAJIOB B Pa3IHIHBIX
arpeCCHBHBIX cpenax,
(bakTopsl paspyIeHus
METAJUTMYCCKIX "
HEMETaJNTHICCKUX
HOIIK-1.1.
MaTepUaIOB
JleMOHCTpUpYET 3HAHUS O
yMeeT npoBouTh | JlabopatopHas paboTa -
COBPEMEHHBIX
KOppO3HOHHEIC pacueThl ¢ | Tecrosas pabora
TEH/ICHIUSIX PA3BUTHUS
TTOMOIIIBIO H3BECTHBIX
TEeXHUKH U TEXHOJIOTHH, a o
. ¢dopMyn W ypaBHEHHH, B
TaKXKe N3MEPHUTEIBHOM,
1 N TOM YHCIIE C ITOMOIIBIO
BBIYUCITUTEIFHON
KOMIIBIOTEPHBIX
TEXHUKA U
IIpoTrpamm,
WHPOPMAIMOHHBIX
o MIPOTHO3UPOBATD  UCXOIS
TEXHOJIOTHH B 00iacTu N
N U3 XUMHYECKOU TMPHUPOJIBI
TEeXHOC(EPHO .
Marepualia ¥ arpecCUBHOMN
6e3omacHoCcTH
cpeabl JIONTOBEYHOCTH U
CTOMKOCTb COOPYXKECHUM U
KOHCTPYKIUH
BIAJICET JlaboparopHas pabora -
9KCIepUMEHTANBHEIMA U | TecroBas pabora
9KCIEPUMEHTAIBHO-
pPacyeTHBIMH  METOIAMH
M3YYeHUS JIOJITOBEYHOCTH
MaTepHaJIoB
3HaeT MeToabl M crocobbl | KonTposbHas paboTa Bormpoc Ha
MIPEIOTBPALCHHS JK3aMeHe
HOIIK-1.2. Beioupaet u P P
pa3pylCHUS U YBEIHYCHHUS
MPUMEHSET COBPEMCHHBIC
JIOJTOBEYHOCTH
MPOIECCHI U TEXHOJIOTHU;
Pa3IMYHBIX
COBPEMEHHYO
KOHCTPYKIIMOHHBIX
HU3MEPHUTENBHYIO,
MaTepualioB, a  TaKKe
BBIUHCITUTEIILHYIO .
METO/IbI OIICHKH CTOUKOCTH
2 TEXHUKY U
METAJUTMIECKIX u
WHPOPMALINOHHBIC
. HEMETaJNTHIeCKUX
TEXHOJIOTHH P
MaTepHaJIoB
PEIICHIH THITOBBIX 3a/1a9
B OGIACTH yMeeT ocymmecTBiATh | KoHTponbHas paboTa; Bormpoc Ha
o panroHaIbHBIN BBIOOD | 3amaum [T pelIeHus B JK3aMEHE;
po¢eCCHOHATBHOM
Pa3NIMYHBIX METONOB W | ayIUTOPHH; OK3aMeHaImoOHHAs
eI TeTBHOCTH
CpeJcTB Samauust s 3aaga




3aIIUTHl A7 MOBBILICHUS
CTOMKOCTH u
JTONITOBEYHOCTH
COOpYKEHUHI npu
AKCIUTyaTaI[IH B
arpeCCUBHBIX Cpeiax

BIIaZiceT criocobamu | KonTponbHas pabora; Bormpoc Ha
3alIUTHl  MaTepHajoB OT | 3aga4yu AJsl PeLICHUs B 9K3aMeHe;
KOPPO3HH U Pa3pyLICHUS U | ayJUTOPHUH; DK3aMCHAIMOHHAs
MOBEIIIICHUSI HX pecypca 3anmanus s 3aada
CaMOCTOSTEIILHOTO PEUICHUS

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MM HHbIE MaTepPHAJIbl, HOOXOAMMBIE VIl OLlCHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONBITA JeATeJbHOCTH, XapPAKTEePHU3YIOIINX ITANbI
(opMupoBaHusI KOMIIETEHIMII B ITpoLecce 0CBOCHUsI 00pa30BaTeJLHOH IPOrPaMMBbI

Ilpumepnvie memot 015 Hanucanua Icce

1. TeXHUKO-IKOHOMUYECKUE IPUYMHBI COXPAHEHHUS LIEIOCTHOCTU TEXHUYECKUX
CUCTEM.
2. Iloyemy HEOOXOIMMO 3aTPaYMBATh PECYPCHI Ha MOJIEPKAHUE IETOCTHOCTH
JJIEMEHTOB TEXHUYECKUX CUCTEM?
3. IlopnepxaHue LETOCTHOCTH TEXHUUECKHUX CHUCTEM KaK 3JIEMEHT UX YIPABIICHUS.
4. 3ayemM HEOOXOIMM MOHUTOPHUHT U HEpa3pyIIaroias JMarHocTuKa?
5. Koppo3noHHbBIII MOHUTOPUHT KakK 3JIEMEHT YIPABJICHUS TEXHUUECKON CUCTEMO.

Ilpumepul 3a0anuit 0na camocmoamenbHO20 6bINOIHEHUA U Ol PEUIEHUS 8 AYOUmopuu

1. MaccoBblli ITOKa3aTeslb KOPPO3UU HE3AUTUIIIEHHOTO KPOBEIBHOTO JKee3a
tomuuHoi 0,5 MM B ycnmoBHsiXx aTMocdepHoil koppo3uu paseH 0,25 r/m2 -u. OnpenenuTsb
CPOK CITy’ObI TaKOTI'0 keJe3a 10 NOABICHHs CKBO3HOW KOPPO3HH.

2. Ctanp 3 B cpeiHeM KOPPOIUPYET B PeUHOM Bojie cO CKOpocThio 0,18 /M2 4. Onpeaenutsb
CPOK CITYKOBI B 3TUX YCIOBUSX IIBEJUIEPA TOJIIIHHON 6 MM, €CITH U3BECTHO, YTO CEYCHUE €TO
HE MOXeET ObITh YMeHbIlIeHO Oosee, ueM Ha 30%.

3. B pesynbpTaTe KOHTaKTa ¢ MarHueM MOTEHIIMa KaaMus B peuHoi Boje (pH=7) cmectumcs
B OTpUIATEIbHYIO CTOPOHY M NpuHsI 3HaueHue -0,85 B. Byzxer nu nHabmronatecst Koppo3us
KagMusa?

4. OCHOBHOW TPUYMHOM BBICOKOTEMIEPATYPHOU «BAHAIUEBON» KOPPO3UEH SIBIACTCS
3arpsi3HEHHOCTh TOILUIMBA COSAMHECHUSMH BaHAIWs, OOpa3yiOIIMMHU TPH CXKHTAHUU 301y,
cojiepxaiiue JerkoriaBkuii okcus V20s. OnpenenuTs TTyOMHHBIN MTOKa3aTelb KOPPO3UH
aycteHuTHOM ctanu Tuna X18H10 npu ucneiTanuy Ha BO3yXe U B aTMOC(epe TOITUBHBIX
razoB npu 7=1123 K B teduenun 120 4, ecnu yObUIL Macchl 00Opa3loB CTAJIW C IUIONIAIbIO
noBepxHoctu 40 cm? cocraisier coorBercTBeHHO 0,335 u 3,5 . [InoTHOCTH cTanu 7,8 r/cm?.

5. OueHUTh KOPPO3MOHHYIO CTOMKOCTh IIMHKA HA Bo3ayxe nmpu 7=673 K. Obpazer nuHKa ¢
momasio 30 cM? 1 HavaneHOM Maccoit 21,4261, nocie 180 4 ucnbITaHuit HA BO3/yX€ UMEET
maccy 21,4279. Ilpu ucnsitanusix oopasyercs ZnO.




6. Paccuurath CKOpOCTh (MM/TOZ) PAcCTBOPECHHS >Kejie3a, HaXOJSIIErocsi B IMAaCCUBHOM
COCTOSHMM B 1H CepHOH KHCIIOTe, eClOM CTAal[MOHApHas IJIOTHOCTh TOKa MOHOB Fe?'
cocrasnser 7+1072 A/m2.

7. Ilpu cTosiHKE CylnHa y Ipuuana Ajs 3allldThl €ro KOpIyca OT KOPpPO3UU IPUMEHSIOT
KaToaHyIo0 3amuTy. Ilnomans moaBoaHoM vacTu cyaaa 1000 M2, CKopocTh KOppo3uu Oe3
TIpUMEHeHHs KaToaHoi 3aumthl 1072 r/M? B cyTku. Kakoif cHibl TOK HaJ0 0aTh HA KOPITYC
CyZHa, 4YTOOBI IOJHOCTHIO MOAABUTE KOPPO3UIO?

8. JlarynHas Tpy0Oa KopaOenpbHOTO KOHJeHcaTopa (CIUTaB MEAW C IIMHKOM) TIOJIBEpraeTcs
KOpPpO3WU B MOpPCKOW Bone (a’pupoBaHHas cpena ¢ pH = 7). Paccuuraiite cury
KOPPO3MOHHOT'O TOKAa U Maccy MPOKOPOAMPOBABILIETO METasla €Cii 00beM MOIJIOMIEHHOTO
3a 50 MuH rasa paseH 44,8 1. Hanumure ypaBHEeHUs 3JIEKTPOAHBIX ITPOLIECCOB.

Koumponvnan paooma 1

Bapuanr 1.

l.

[Ipomiecc koppo3un MarHusi WAEeT ¢ oOpa30BaHMEM OKCHJIHOW IUIEHKH cocTtaBa MgO.
OnpenenuTs crocoOHa JIi OHA 3alllUIIATh METALT OT KOPPO3UH. (Pmg = 1,74 KI/M>, pmgo =

3,20 xr/M?)

2. OmpenenuTh Maccy IIMHKA, IEPEIIC/IIEro B paCTBOP B Pe3yJIbTaTe aHOIHOTO MpoIiecca 3a

1 yac mpu MIOTHOCTH KOPPO3MOHHOTO Toka 10 A/M%. HalTu cKOpocTh KOPPO3NH, eciu

M3BECTHO, YTO IIOMAb aHOJHBIX yuacTkoB 0,01 M2,

3. Kaxk nporcxoanut Koppo3usi HIUHKA, HAXOISALIET0Cs B KOHTAKTE ¢ MEJIbIO IIPU KUCIOPOIHOM

¥ BOJIOPOJHOM JICTIONSIPU3AIIAY B @) KUCIIOM, 0) IIEIOYHOM PacTBOpax

4. byner nmu cepeOpo KOPPOIUPOBATH C BOAOPOIHOM JeMOIsipU3aIueii B

neaspupoBanHoM pactBope NaCN pH kotoporo pasen 4, a akrtuBHoctd CN  u

[Aq(CN)2] — HMOHOB COCTaBIAIOT COOTBETCTBEHHO 0,316 1 10 Moms/a.

E°neN) 1/ag2en = —0,31B.

Bapwuanr 2.

1. Tlpomecc koppo3uH CBHHIIA HUACT C 00pa3oBaHUEM OKCHJIHOW TUIEHKH cocTaBa PbO.
OnpesenuTh CIOCOOHA JTM OHA 3aIHUINATE METAII OT Kopposuu. (pey = 11,344 xr/m’,
Ppbo = 9,40 Kr/M°)

2. Omnpenennuth Maccy HUKENs, NEPELISANIEro B PAcTBOP B PE3yJIbTaTe€ aHOMHOIO

2 v
nporiecca 3a 1 gyac mpu IIoTHOCTH Koppo3uoHHoro Toka 10 A/m”. Haiitu

CKOPOCTb KOPPO3HH, €CJIM U3BECTHO, YTO TJIOMIA b aHOAHBIX yuacTkoB 0,01 M2,



Kax IMPOUCXOAUT KOPPO3UA MAr"HusdA, HaXOJAJAIICTOCd B KOHTAKTE C HHUKCICM IIpHU

KHCIIOPOJHOM W BOJOPOTHOM EMOJSPU3AINH B a) KUCIIOM, 0) IIETOYHOM pacTBOpax

Byner 1 mens KOppoaMpoBaTh B I€a3pHPOBAHHOM BOJTHOM PacTBOPE

CuSO4 cobpazoBaHueM Cu2+ u Hp, ecrm pH=3, acUer:IO_2 Moub ? OtBer

noaTBepauTe pacueramu. Kakos ee moreniman?

Bapuanr 3.

[Iporecc koppo3uu xene3a UaeT ¢ 00pa3oBaHUEM OKCHUIHOM TIEHKH cocTaBa FexOs.
OnpeeuTh CocoOHa JIH OHA 3allUIATh METAI OT KOpposuu. (pre= 11,344 kr/m>,
PFe203 = 9,40 Kr/M3)

Onpenenutbh Maccy XpoMa Iepenie/iero B pacTBOp B pe3yIbTaTe aHOIHOTO Mpoliecca
3a 1 yac py IIIOTHOCTH KOPPO3uoHHOTO Toka 100 A/m?. Haiitu

CKOPOCTH KOPPO3HH, €CIIH M3BECTHO, YTO MIOIMAb aHOJHBIX yuacTkoB 0,01 M2,

Kak nmpoucxoaut koppo3us adlOMUHHS, HAXOASIIETOCS B KOHTAKTE CO CBUHIIOM NP

KHCJIOPOJTHOM ¥ BOJIOPOTHOM JCTIONSPU3AINH B a) KHCIIOM, 0) IIEITOYHOM pacTBOpax.

Kaxoit 3 metamoB (Na, Zn, Mg, Cu) nenecoodpa3Ho BbIOpaTh IS

MPOTEKTOPHOM 3alTUTHI OT aTMOC(EPHON KOPPO3UH CBUHIIOBON 00O0JIOUKH

kabena? Oteer aprymeHnTupyiTte. [lpuBenuTe ypaBHEHUS 3JIEKTPOTHBIX

npoiieccoB. KakoB cocTaB MpoAyKTOB KOPPO3UHU.

Ilpumep mecmoesozo 3adanus no pazoeny «Koppo3usa u 3aujuma Memanioey:

Bomnpoc OtBer Camo-
KOHTPOJIb
(+)-paBu-
JBHO

(-) —me

BEPHO

Ha3zoBuTe OCHOBHBIE HANPaBJIECHUS
Kaccu(UKau KOppo3uu

1. Drnexrpoxumuueckas
2. Bun

3. Xumuueckas

4. Tlo mexaHuU3My

5. Artmocdepnas

6. XapakxTep cpensl

7. PaBHOMepHas

[Tepeunciaure 0COOEHHOCTH
3JIEKTPOXUMHUYECKON KOPPO3UU

Oxwucinenue
OCCTaHOBJICHHE

OJJHOM aKTe

a3/1eNIbHO

Cpena — HEIAEKTPOIUT

Cpena — 3JeKTPOJIUT

Haymume MUKporajabBaHUYECKOTO TOKA

1.
2.B
3.B
4.P
5.
6.
7.




VYkaxkure NpUUUHBI KOPPO3UU
METaIIOB

1.BoccTaHOBUTENBHOE CBOMCTBO

2.OKUCINTEILHOE CBOWCTBO

3.bobmast TBEpAOCTH

4. .Manast TBEpJIOCTh

5.Hu3zkas sHeprusi HOHU3AIUU

6.BrIcokas sHeprus ruApaTaliil HOHOB
1. PactBOpuMOCTH

B 1em otnuune koppo3un oT
JJIEKTPOIH3a

1.MexaHu3MoM 3JIEKTPOXMMHUYECKOTO TIpoliecca
2.CamMonpou3BOIbHBII

3.IIpunynuTenbHbII

4.BoccTaHOBIICHHE HOHOB MeTallla HA KaToJe
5. denonsipusanyisi OKUCIUTENEH

KakoBa poiib BOJIbI B KOPPO3HOHHOM
npouecce

1.IToBbImaeT KOPPO3UOHHYIO CTOMKOCTh
2.CHuXaeT KOPPO3UOHHYIO CTOMKOCTD
3.CHuXKaeT 2IeKTPONPOBOAHOCTD CPEAbI
4 .TloBBIIIaeT 3JIEKTPOIIPOBOTHOCTE CPEIbI
5.Crioco6cTByEeT XUMUIECKOH KOPPO3HH
6.Coco0CTBYET SIEKTPOXUMHUIECKON
KOppO3Hun

Ykaxute BUIbI KOPPO3UHU

Xumuyeckas
DNEKTPOXUMHUYECKAS
AtmocdepHas
PaBHOMepHas
SI3BenHas

MectHas
MeXKpUCTAIITUTHAS

VKaKUTE Ha KAKUX Y4aCTKax
MPOTEKAET IJEKTPOXUMHIECKAS
KOppo3ust

Ha noBepxHoctu MeTaiia

B pactBope

Ha anone

Ha xatone

Buytpu kpucranna meramia

VYkaxute TepMOIUHAMUYECKHU I
MTOKa3aTesb AMEKTPOXUMUIECKOM
KOPpO3HH

MHTEeHCUBHOCTH KOPPO3UHU
CKOpOCTh KOPPO3HH
OIEeKTPOIHBIE TOTSHIIHAIIBI
Temneparypa cpenbl
KoHuenTpanuys noHoB MeTauia

DAL= WD =N R WD

Kaxas 910 peakius:
Me — ne + Me" xH,O

1.BoccranoBiienue

2.0kucienue
3.OKUCINTENLHO-BOCCTAHOBHUTEIbHAS
4.AnonHas

5.Karonnas

6.AHOIHO-KATOIHAS

10

UeM oTaM4aeTcs MeKTPOXUMIIECKas
KOppO3Hus OT XUMHUYECKOMN

1.OKHCIUTENBHO-BOCCTAHOBUTEIILHBIH MpoIiece
2.HamuaneM aenonspu3aTopoB

3.HanmuuneM MUKpOTaIhbBaHUIECKOTO TOKA
4.Pa3enbHOCTRIO CTAMUNA

11

Yo Takoe mossipusanus’?

1.OpueHTanust MOJICKYJ 1 HOHOB B MAarHUTHOM
noie

2. TopMO>KEeHHE IEKTPOITHOTO IpoLiecca IpH
KOppO3HH

3.CMelieHue NOTEeHIUANIOB NIPH IPOTEKaHUU
TOKa

4.YMeHbIlIeHNE Pa3HOCTH MTOTEHIINAIIOB 0e3
TOKa

5.YMeHblIeHUE IOTEHIUAIOB C TOKOM

12

Vkaxurte KOOpAUHATDBL
TIOJIAPU3AITNOHHBIX KPHUBBIX

E-pH

Bpems — E

I1-E
Konnenrpamus - E

13

Mo kaKuM TMOKa3aTeNsIM OLCHUBAIOT
CKOPOCTb KOPPO3HHU

OOBEMHBIM
BecoBsiM
Ilo mmoTHOCTH TOKA

bl e i adl M




4. Ilo Benununne E
5. ITo 1r00BIM U3MEHEHUSAM B TEUEHUHU
BpEMEHHU

14

Kakue meTaninsl KOppoAUPYIOT €
BOJIOPOJHOM IETOJSIPU3aLNe U B
KaKHX YCIIOBHSIX

B menounoii cpene

B xucnoii cpene

B neittpansHoii cpene
C otpuniatenbHbM E
C nosnoxutenbHeiM E

15

Korna Bo3MokHa KHCIOpOIHAS
JIenoJIIpu3alust

SECI R

KoHnenTpanys kucaopoa 10cTaToqHa
E meranna orpunarensuee E

KHCIIOpoia

3. E meranna nmomoxxutenbaee E

KHCIOpoia

E metanna pasen E kucnopona

16

Uto Takoe MacCUBHOE COCTOSIHHE
Mmerajuia

Manast KOppO3UOHHAas! CTOMKOCTb
BrIcokast KOppO3UOHHAs! CTOMKOCTb
HHTeHcndukanus aHoZHOTO Tpolecca
TopmMoskeHne aHOAHOTO TIpoliecca
OTcyTcTBHE KOPPO3UHN

Marnasi CKOpOCTh KOPPO3UH

17

Vkaxwnre IIPUYUHBI ICTTaCCUBAITNN

BoccranoButenbHBIE TIPOIECCHI
OKHCITUTENBHBIE TIPOIIECChI
MexaHnnueckoe HapylIeHUE TIEHKH
JlelicTBHE aKTMBHEBIX HOHOB
CHIDKEHUE TeMIepaTyphbl

18

OCHOBHEIE MOKa3aTeIn
KOPPO3UOHHBIX IMTPOLECCOB MPU
H3Yy4YCHUU BIIUSAHUA I/IHFI/I6I/ITOp0B

CrereHb 3aluThl OT 00IIEei KOppO3UH
CrerneHb 3aluThI OT 00IIETO
HABOIOPAKUBAHUS

3. KoaddunueHt TopmoxeHus
HABOJIOPAKUBAHHUS

4. CreneHp 3aluTHI IPU aHOAHOM
TIOJIIPU3ATUH

3. CrereHp 3alUThl OT BOJOPOJHOTO
OXPYITIMBAHHUS

e P el A e e b

19

VKaxute OCHOBHBIC ITYTH 3aIUTHI
MCTAJULIOB

1. W3meHeHneM CBOMCTB MeTasuia

2. H3MmeHeHneM CBOMCTB cpebl

3. HckiroueHneM KOHTaKTa MeTajlia co
cpenoit

Karomnast 3amura

Wurunbuposanue

20

BI/I,HI)I 3J'I€KTp0XI/IMI/I‘~IeCKOI71 3alIUThI

Karonnas
IIporexTopHas
HNuruduropnas
AHonHas
Hpenaxnas
JlerupoBanue

A B R

21

CyIIHOCTh KaTOJHOHN MPOTEKTOPHOM
3aITATHI

1. CoennHeHNE ¢ METAIIIIOM UMEIOIIIM
0ostee mOIOKHUTENBHBIN E

— 0osee oTpunaTeNbHBIN E
CoenuHeHue ¢ 100bIM METAIIIOM
CoenuHeHueM co ciaaBoM Zn u Mg
— co cmiaBsoM Cr

22

Vkaxure METOAbI 3allIMTHI ME€Talljla
I/I30J'I$IIII/ICI71 OT CpEAblL

Karonnas 3amura
AHopHas 3amuTa
IIpuMeHeHHe NOKPBITHIHA
JlerupoBanue
®docharupoBanne
DNEKTPOIH30M

SANRANE I i el R el

23

Hemerammuueckue MaTepuralibl

b

Heoprannueckue marepuasib
OpraHndeckue MaTepuabl
CHuKaThI

ITonuatunexn




| | | 5. He npoBogsiiye 31eKTpUYECKUHA TOK

Kpurepun onenkmn:

Kpurepun Ouenka YpoBeHb

BbIIE - 85% NPABUIIBHBIX OTBETOB | «3a4YTEHO» TTOBBIICHHBI YPOBEHb
61%—84% npaBUIIbHBIX OTBETOB «3a4TECHO» IIOPOrOBBIA YPOBEHb
<60% npaBUIbHBIX OTBETOB «HE3a4TCHO» ypOBEHb He chopMUpOBaH

Tpebosanun k omuemy no 1a60pamopHbviM padomam u KOHMPOIbHblE 60NPOCH
Jlabopamopnan paooma 1

. MexaHu3M 3JeKTPOXUMHUYECKOW KOPPO3HH.

. Uto coboit mpeacTaBiseT IBOWHON JIEKTPUUECKHIA CIION?

. SIBjeHNE KUCTOPOAHON AENOIAPU3ALIMH.

. @aKTOpHI, BIUAIOLINE HA CKOPOCTh IPOTEKAHUS KUCIOPOAHON AETIONSIpU3aLiiu.

. Kakoii mpornecc 60mee BeposTeH KUCIOPOAHAS WM BOAOPOIHAS ACTIONAPU3AIHS?
. Kakue rpynms! 1o TepMOAMHAMHYECKON YCTOMYMBOCTH BBl 3HAaeTE?

NN kAW~

Jlabopamopuas paboma 2

. Knmaccudukanus ”HTUOUTOPOB.

. MexaHu3M 3a1uTHOTO AeMCTBUS HHTHOUTOPOB.

. KonnuecTBenHas orneHka 1eiicTBUsS HHTHOUTOPOB.

. @akTophl, BAUAIONINE HA YPPEKTUBHOCTD ACHCTBUS HHTHOUTOPOB.

AW N —

Jabopamopuasa paboma 3

1. UTO MOHMMAIOT MO TEPMUHAMH «MAKPOCTPYTypa» U «MHKPOCTPYKTYpa» MaTepHaaioBy»?

2. IlpupoaHbIe U HCCKYCTBEHHBIE CHIIMKATHBIC MaTepuaibl. OT Yero 3aBUCUT 00JacTh UX
NpUMEHEHus?

3. Biusinue mopucTocTy Ha 001aCTh MPUMEHEHHsSI CHIIMKATHBIX MaTepuaioB. Koria oHa jkenarenbHa,
a Korjia Hao0opoT?

4. YTo NOHUMAIOT MO/ IOJITOBEYHOCTHIO CTPOUTEIILHBIX MaTepHAIOB?

5. Kak U3MEHSI0TCSl XapaKTEPUCTUKHU CTPOIMATEPUAIIOB MPH YBIIAKHEHUH?

6. B uem npuunHa pa3pymieHus IPUPOTHBIX KAMEHHBIX MATEPHAIIOB B COOPYKECHHSX ?

Jabopamopuas paboma 4-5

1. [TonsiTHe “cTapeHne” TOTUMEPOB M OCHOBHBIE (h)aKTOPHI, BBI3BIBAIOIINE CTAPEHHE.

2. KonnuecTBeHHbIE KPUTEPUU CTETIEHU CTAPEHUS MOJIUMEPOB.

3. AHTHOKCHIAHTBI HHTUOUpYto1ero (1-i rpymsl)  MPEeBEHTUBHOTO (2-U TPYMIIbI) JSHCTBUS, UX
OCHOBHBI€ TPE/ICTaBUTEIIH.

4. MexaHu3M CTaOWIM3UPYIOLIETO AEHCTBUS aHTHOKCUIAHTOB 1-i U 2-¥ rpymsl.

5. BemiectBa (MsruyuTeNn, CMa3Ku, JIyOPUKaHThI, aHTU(DIEKCUHTH), CHIKAIOLIUE MepepanpsuKeHus B
MOJIUMEPAX U MEXAHHU3M MX JIEHCTBUS.

6. OCHOBHEIE MPOSIBIICHUS «OapbepHOTo» 3PdekTa

7. Kak MO>KHO TOCTHYB «OapbepHBI» (D (DEKT.

8. B uem otiimunst ot 3¢ppexToB npu BBeACHUN CHEepHUUECKUX U MIIACTUHYATHIX HATIOJIHUTENEeH?

Otder [OIKEH CoJep)KaTh: Iefb pabOThl, OMUCAHHE M CXEMY YCTaHOBKH, METOAUKY
OKCIIEPUMEHTa, JSKCIICPUMEHTAIbLHBIC JaHHBIE B BHUAC TaONUIbI, KAYECTBEHHYIO OICHKY



KOPPO3UMOHHBIX TOBPEXKICHUN, BBIBOABL. llpu crmade pe3ynbTaToB pabOTHI MPEMOAABATEIIO
oOydJarouuiics JOJDKEH BJIAJETh TEOPETHUYECKUM MaTEPHAIOM —TIOAXO0JIaMU K OINMUCAHUI0 U
00BSICHEHUIO TIOYYEHHBIX JAHHBIX, U OOBSICHITH MMPAKTUYCCKU IMOTYICHHBIE TaHHEIC.

No MakcumanbHoe | [TomyuenHoe
n/n Kpurepuii onieHnBaHus KOJIM4YECTBO koinuectBo | K, %
0aJIoB Mo OasioB
KPUTEPHIO
1 | [ImanupoBaHue OeATeIbHOCTH, PECYPCOB 10
2 | Kputnueckoe ocmbicieHne HH(popMarmu 15
3 | IlpoBenenue HaOIIOEHNS, DKCIIEPUMEHTA, 25
VICCJIEOBAHMSI MJIM MOJIEITMPOBAHMS
4 | OdbopmiieHHE pe3yabTaTOB, BEIBOJIOB 20
5 | CootBercTBHE TpeOOBAHUAM O(HOPMIICHUS 10
MMCBMEHHOTO TeKCTa (MTMChbMEHHAsI
KOMMYHUKAIUs)
6 | OTBETHI Ha BOIIPOCHI 20

IIIxana nepeBoaa 3HAYECHUH KOI(PPUIHMEHTA YCIEIIHOCTH
B TPAAMUIHMOHHYIO aTTECTAlHOHHYIO OLIEHKY

3Ha4yeHus Ko3pPUIMEeHTa yCIeIHOCTH TpaauumoHHas aTTeCTallMOHHAs OICHKA
91 -100 «OTJINYHOY/ «3aUTEHO»
74 - 90 «XOPOIIO»/ «3aYTECHOY
61 —73 «YZOBJICTBOPUTEIBHO»/ «3a4TECHOY
0,00 — 0,60 «HEYJOBIECTBOPUTEIBHOY/ «HE3aUTEHOY

3ayeTHO-)K3aMEHALMOHHBbIE MAaTepHAJIBI ISl MPOMEXKYTOYHOI  aTTecTallMu
(3K3ameH/3a4eT)

1. IIpumepnwiii cnucok 60nPoCcos 01 NOO20MOEKU K IK3AMEHY

1. Knaccudukarus KOppo3MOHHBIX pa3pylIeHU METaIOB.

2. KonnuecTBeHHas U KAYECTBEHHAsI OLICHKH KOPPO3HH.

3. Ilokazarenu koppo3uu. TepmoInHaMuKa XMMUYECKON KOPPO3UH METAJIOB.

4. BnusHye BHYTPEHHUX U BHEHIHUX ()aKTOPOB HA CKOPOCTh ANEKTPOXUMUYECKON KOPPO3HH.
4. BausiHue KOHCTPYKTHUBHBIX OCOOCHHOCTEH Ha CKOPOCTh KOPPO3HH.

5. Koppo3susi B HeaneKTpoauTax.

6.TepMoMHaMUKa U KUHETHKA AJIEKTPOXUMHUYECKON KOPPO3UU METAIIIOB.

7. Kunetrnka xumMudeckoi koppo3uu. O01ue rnpecaBieHus

8. MexaHu3Mm razoBoi KOppo3uH METAUIOB. MeTOIbl 3allIUThl METAJUIOB OT ra30BOM KOPPO3HUH.
9. I'azoBas koppo3usi. OOpa3oBaHNE OKUCHBIX COSAMHECHU HA TTOBEPXHOCTH METAJLIA.

10. YcnoBusi 00pa3oBaHus CIUIONTHOW OKHUCHOM TIJICHKA M €€ YCTOWYHMBOCTH. 3aKOHBI POCTa
OKHCHBIX MJICHOK.

11. Bonopoanas razoBasi KOppo3Hsi.

11. MexaHu3M 3JEKTPOXUMHYECKOU KOPPO3UH.

12. CymHOCTh aHOAHOM M KaTOHOW MOJIAPU3AIIMH.

13. BogopoaHasi 1 KUCTOPOAHAS ACTIONSPU3ALIUH.

14. SIBnenue maccUBaIyu.

15. SIBnenue nepenaccuBaniii METAJIOB.

16. MexkpucTauiuTHasi Koppo3us. MexaHu3Mm, (pakTopbl BIUSIONINE HA HEE U 3aIlUTa.

17. Koppo3noHHoe pacTpeckuBaHue. MexaHu3M, PakTopbl OKa3bIBAIOIINE BIMSHUE HA HETO U
3aIlUTA.



18. Koppo3uonHas ycranocts. Mexanusm, (akTOphl BIUSIONINE HA HEE U 3alUTa.
19. Atmocdepnas kopposus. Buasl, MexaHnu3m, pakToOpbl BIUSIONINE HA KOPPO3HUIO U 3AIIUTA.
20. ITogzemHast kKoppo3us. Busl, Mexanusm, (hakTopsl BIHSIONINE Ha KOPPO3HUIO U 3aIIHTA.
21. Koppo3zust 0;1y>XK1aroIiMMu TOKaMHU...
22. MuKpOoOHOTIOTHIECKast KOPPO3HSL.
23. ToueuHas u 1ieneBasi KOPpO3HH.
24. MeTtozpl 3alIMTHI OT KOppo3uu. KpaTtkas kinaccupukarus.
25. Metammueckue mokpbIThs. CriocoObl HAHECEHHS 1 KX JOCTOMHCTBA U HEJIOCTATKHU.
26. Hemeramnueckue NOKPHITHS HA HEOPTAHUYECKOW OCHOBE. JIOCTOMHCTBA U HEJJOCTATKHU.
27. HemeTranmnuyeckue MOKPhITHSI HA OpraHU4eCKON OCHOBE. J|IoOCTOMHCTBA M HEJOCTATKH.
28. Y naneHue arpeCCUBHBIX KOMIIOHEHTOB U3 CPEJIbI.
29. UaruburopHas 3ammura. Kitaccudukamnus 1 MexaHu3m JeiHCTBUSA.
30. CymHoCTh MPOTEKTOPHON 3aIUTHI.
31. CymHOCTh KaTOJHOM 3JIEKTPOXUMHYECKOMN 3aIlUTHI.
32. CBoiicTBa OCHOBHBIX MOJIMMEPHBIX MaTEPUAJIOB JUIsl IPOTUBOKOPPO3UMOHHON 3amuThl. Me-
TOJABI IPUMEHEHHS.
33. CBolicTBa CHJIMKATHBIX MAaTepUaJIOB JIJIsl IPOTUBOKOPPO3UOHHOM 3allluThl. MeToabl IpuMe-
HEHUS.
34. Knaccudukanuss HeMETAIMUECKUX MarepuaioB. [lapaMeTpbl, Ompenesnsioniue Xapakrep
B3aMMO/JICUCTBUSI HEMETAINIMYECKUX MAaTEPUATIOB C BHEITHEN CPEOi.
35. Cnernuduka pa3pylieHus CUINKATHBIX MaTepruaioB. MOayIh OCHOBHOCTH.
36. beron. Knaccudukarus mporeccoB KOppo3nMOHHOTO pa3pyIeHus: OETOHA.
37. Meronpl 3alIUTHI OETOHA U )KeNe300€TOHAa OT KOPPO3UOHHOTO pa3pyIIeHUsI.
38. ®U3UKO-XUMHUYECKHUE MPOLIECCHI B3AUMOACHCTBUS MTOJIMMEPOB C arpeCCUBHBIMU CPEIAMH.
39. Bausinue pu3NKO-XUMHYECKON AECTPYKIIMH HA CBOMCTBA MTOJUMEPOB.
40. MeToasl Ucclie10oBaHUs CTApEHUS MOJTUMEPHBIX MAaTEPUAIIOB.
41. Meron nerpafaituoHHBIX QyHKIUI. OCHOBHBIE JONYIICHUS METOAA.
42. Merop nerpamaiiiOHHBIX QyHKIIUNA. PU3MKO-MaTeMaTHIecKas MOJIeNIb METOIa.
43. Metoa NTMHEHNHOTO MOJSAPU3AIMOHHOTO CONMPOTUBICHUS. DPUBNKO-XUMUYECKAsT MOJIETb Me-
TOAA.
44. Koppo3uOHHBIII MOHUTOPUHT. L{enu n pemaemsle 3aja4l MOHUTOPHUHTA.
45. Koppo3nOHHBIE MOHUTOPUHT. MeTOIbI KOPPO3UOHHOI'O MOHUTOPHHTA.
2. Ilpumeput 6unemoe K IK3ameny

OI'BOY BO «KybaHckuii rocy1apcTBEHHBIH YHUBEPCUTET»
Kadenpa ob6meit, Heoprannueckoit xumuu 1 UBT B xumun
Hampasnenue noarorosku 20.03.01 — TexHocdepHas 6€30macHOCTh
20 -20  y4.roxm
Jucuummza «YpaBieHue HeJ0CTHOCThIO TEXHUYECKHX CHCTEM)

BK3AMEHAIIMOHHBIM BUJIET Nel.

1. Kimaccudukanus Koppo3uOHHBIX pa3pylIeHU METAJIIOB.

2. Koppo3noHHBIIf MOHUTOPUHT. MeTOIbI KOPPO3HOHHOTO MOHUTOPHUHTA.

3. 3apaua:

PaccunTaiiTe CKOpOCTH KOPPO3MH CTalbHOrO TpybompoBoja B Tr/(M?XcyT), ecid Boja,
MOCTYIIAIOIIasi B HEr0 ¢O CKOpocThio 50 j/MuH., comepkuT 6,2 MiaO2/ npu H.y., a BEIXOSIIAS
comepxut 0,2 maOy/n. Koppos3us mporekaer Ha ydacTke miomanbio 100 mM?> ¢ o6pazoBaHneM

Fe,0s.



3aBenyromuii kKagenpol
oO1elt 1 HeopraHUYECKOM
xumuu u UBT, n-p xuMm. Hayk byxos H.H.

OI'BOY BO «KybaHckuit TOCy1apCTBEHHBI YHUBEPCUTET»
Kadenpa obieit, Heopranndeckoit xumun u UBT B xumun
Hampasnenune noarotoku 20.03.01 — TexHnocdepnas 6€30macHOCTb
20 -20  yu.ron;

Jucnunimza «YnpaBlieHHue [EJIOCTHOCThI0 TEXHUYECKUX CUCTEM»

DK3AMEHALIMOHHBIN BUJIET Ne2.

1. KonudecTBeHHasi M KaU€CTBEHHAs OLIEHKU KOPPO3UH.
2. Koppo3noHHbiii MOHUTOPUHT. [{enu u pemaeMble 3a1a4 MOHUTOPHUHTA.

3. 3apaua:

Cepebpo koppoaupyet B pactBope CuClo ¢ o6pazoanuem TBepaoro AqCl.
Paccuuraiite 9J1C KOppO3HMOHHOIO raJIbBAHUYECKOT'O AJIEMEHTA, €CIIU AKTUBHOCTh
nonoB Cu(2+) 0,05, a aktuBHOCTh HOHOB Cl” coctapnsier 0,1 momnw/mn. [Ipuenure
YpaBHEHHUS AIEKTPOIAHBIX IIPOIIECCOB.

¢ cuz+/cu = 0,338 B, @aq,cl/aqct = 0,222 B

3aBeayromuii kadgenpbl
oO1elt 1 HeopraHUYECKOM

xumuu u UBT, n-p xuMm. Hayk byxkos H.H.
Kputepun oneHuBaHus pe3yibTaToB 00y4eHHs
Ouenka Kputepun orieHnBaHus 1o s3K3aMeHy
BBICTABIIICTCS  CTYINEHTY, €CIM OTBET IIOJIHBIM, IPaBUJIbHBIN,
CaMOCTOATEINIbHBIN, MaTepHall WU3JI0KEH B OIPEACICHHON JIOTMYECKON
- IIOCIIE0BATENBHOCTH JIEMOHCTPUPYETCSI MHOTOCTOPOHHOCTD MOAXO0/0B,
YPOBEHb «5» MHOT'0ACIIEKTHOCTh 00CYKACHUSI IPOOJIEeMbl, YMEHHUE apryMEHTUPOBATh
(oTiHuHO) COOCTBEHHYIO TOUKY 3PEHUS, HAXOJUTh ITyTH PEIICHUS I03HABATEIIbHBIX
3a/a4, YCTAHABJIMBATh IPUYMHHO-CJIEACTBEHHBIE  CBSI3U
CTPOCHHEM, CBOWCTBAMM W IIPUMEHEHMEM BEHIECTB, B JIOTHYECKOM
pacCy)KI€HHMM U peIIeHUH 3aJaud HeT OIMOOK, 3ajadya pelieHa
panroHaIbHBIM CIIOCOOOM
Cpeuuii BBICTABIIACTCA CTY/ICHTY, €CIH OTBET MIOJIHBIN U HpaB.I‘/I.HBHf,II‘;I Ha OCHOBE
YPOBCHD W3YYECHHBIX TECOPUH, MaTEpHas H3JI0KEH B ONPEACIEHHON JIOTHYECKON
(xoporIo) NOCJIEA0OBATENbHOCTH, MPU 3TOM JOIYCKAIOTCA HECYIIECTBEHHbIE
OLIMOKM B OTBETAX HA TEOPETHUYECKHE BOIIPOCH! WIN B PELICHUU 3a]1auH,
KOTOpBIE CTYJEHT MOXKET UCIIPaBUTh 110 YKa3aHUIO IpenoaaBaTess
[Toporossiii BBICTABJISIETCS. CTYAEHTY, €CJIM OTBET NOJIHBIM, HO MPH STOM
YPOBEHb «3» | JOMyIIEHA CYIIECTBEHHAs OIIMOKA MIJIM OTBET HEMOJIHbIIM, HECBSA3HBIN, HE
(YZOBJIETBOPUTE | MPOSBISAIOTCS YMEHUS MPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PEIICHUN
JIBHO) NPaKTUYECKHUX MPOOIIEM;




- 3HAHHME MpeAMEeTa ¢ 3aMETHBIMU MTPOOeIaMH, HETOUHOCTSIMH, HO
TaKUMH, KOTOPBIE HE CITYKaT MPEMSITCTBUEM IS JalbHEHIIero ooy4eHus

BBICTAaBJIAACTCA, €CJIM OTBECT O6Hapy)KI/IBaCT HC3HAaHUEC OCHOBHOI'O

MuHUMaTbHBIN
OBEHE O comepxaHuss ydeOHoro marepuana. CTyIeHT HE CIOCOOCH pEeIInTh
(H}e’p tosetgopy | 2XCAMEHALMOHHYIO 3aflady Jaxe C MOMOLILIO NPEMo/iasateNs 1 MIoXo
yT CIIBHO) P BJIaJIEET TEOPETHUYECKUM MaTepuanoM (HaOJII0JaroTCsl CYIIECTBEHHBIE

OLIMOKH ITPpU 00CYXIEHUH 0a30BBIX MOHATUH NPEIMETA).

OHGHO‘IHBIG cpeacrBa i HWHBAJIMAOB W JIUMI[ C OrPpaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI BEIOMPAIOTCS C YUETOM UX WHAWBUIYATBHBIX TICUXO(QU3NIECKHX OCOOCHHOCTEH.

— Ipu HGOGXO,Z[I/IMOCTI/I HWHBAJIMAAaM U JIMLIaM C OrpaHUYCHHBIMU BO3MOXXHOCTAMU 3JOPOBbA
NPEOCTABIISICTCS TOTIOJHUTEIFHOE BPEMS JIJIs IIOATOTOBKM OTBETA Ha 3K3aMCHE;

— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0yUEHHsI MHBAJINIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHUYECKUX
CpCacCTB, HGO6XOI[I/IMBIX UM B CBA3U C UX UHAUBUAYAJIbHBIMU OCOGGHHOCT}IMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YYAIOIINXCSI C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U HWHBAJIKWIOB Hpoucaypa OLCHUBAHHUA PC3YJIbTATOB 06yLIeHI/I$I II0 AUCHUIIJIIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 JTUCHHIUIMHE (MOIYJIO) TPEIyCMAaTPUBACT TIPEIOCTABICHHE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopmanuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOU popMe YBETUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIiist T ¢ HApYIICHUSIMH CITyXa:

— B [1e4aTHOM (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIrlrapara:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBI TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeveHnb y4eOHOM JIUTepaTypbl, HHPOPMANMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YyeOHas quteparypa

1. Amnran P. Koppo3us u 3amura ot Koppo3un. Yduebnoe nmocodue. Mocksa, «uTen-
nIeKT», 2014, 343 c.

2. Tlomoga, A.A. Metopbl 3amMThl OT Koppo3un. Kypc sekuuii [ 1eKkTpoHHbIN pecypc]:
yueb. mocobue — DnektpoH. nad. — Cankr-IlerepOypr: Jlanb, 2014. — 272 ¢. — Pexxum pocryna:
https://e.lanbook.com/book/50169.

3. [letpos, H. H. (Ky6I'Y). Xumudeckoe COMPOTUBICHUE MATEPHAIIOB U 3aIlIUTa OT KOP-
pos3uu [ Tekcr]: mabopatopusrit mpaktukyMm / H. H. Tletpos, H. H. bykoB; M-Bo oOpa3oBanus u
Hayku Poc. ®enepanun, Kybanckuii roc. yH-1. - Kpacnonap: [Kybanckuii rocynapcTBeHHbIN
yHuBepcutet], 2017. - 92 c.

4. Koppo3us 1 3aniura MeTaJuioB: yaeOHoe mocobue AJis By30B [ DIeKTpoHHBIN pecypc] /
O. B. fpocnasuesa [u ap.]; nox Hayu. pen. A. b. lapunueoii. — M.: U3narensctBo FOpaiir,
2018. — 89 c. — (Cepusi: Yuusepcurersl Poccun). — ISBN 978-5-534-05862-8. — Pexxum nocty-
na: www.biblio-online.ru/book/D1912F5C-87C3-4C18-AF09-6BOEDD733DF3.

5. Banumsunu, H. B. ConpoTuBiieHre MaTepraioB U KOHCTPYKIUI: Y4eOHHK IS aKka-



nemMuyeckoro 6akanaBpuata [ DnexTponHslid pecype] / H. B. Banumsumu, C. C. 'aBpronmH. —
M.: U3narensctBo FOpaiit, 2018. — 429 c. — (Cepus: bakanaBp. Akagemudeckuii Kypc). — ISBN
978-5-9916-8247-3. — Pexxum noctyna: www.biblio-online.ru/book/DOF1128 A-BBD6-4EAC-
A64A-B9BCA31CFC39.

6. XwxHskoB, B. M. Conporusienne marepuanoB. Koppo3noHHoe pacTpecKUBaHUE:
yaeOHOe mocoOue /Tl MPUKIIaIHOTo OakanaBpuara [ DnekTpoHHbIi pecype] / B. M. XuxHAKOB. —
M.: U3parensctBo FOpaiir, 2018. — 262 c. — (Cepusi: Yuusepcurersl Poccun). — [ISBN 978-5-
534-01441-9. — Pexxum noctyma : www.biblio-online.ru/book/01 AFD486-FD04-40AC-B52C-
35709704A363

5.2. llepuoanyeckasi JUTEPATypa

1. XypHan Gpu3nKOXUMHUS TTOBEPXHOCTH U 3allUTa MaTEPUAIOB - POCCUUCKUN HAYUIHBIN
KYpHaJ B KOTOPOM IyOJHKYIOTCS MaTepHUaibl, KAacalolIMecs TEOPETUYECKUX U TMPHUKIATHBIX
acmeKkToB MpolieM (U3MYECKON XUMHUHM MOBEPXHOCTH, HOBBIX MaTEpUANIOB, UX IOBEJCHUS B
pPa3JIMYHBIX YCIOBUSAX M OKPY>KEHHUSIX, YIPABICHUS MX CBONCTBAMHU, KOHTPOJS U 3ALIUTHI OT
Jlerpajaly U BO3JCUCTBUS OKPYKAIOIIECH CPEIbl.

2. XKypnan «llepcrieKTUBHBIE MaTEpUAIIBI»

- pPOCCUHCKHI Hay4HBIM JKypHaJ B  KOTOPOM  ITYOJIMKYIOTCS  OPHUTHHAJIBHBIE
HKCIIEpUMEHTANIbHbIE, TEOPETHUECKUE, 0030pHBIE CTaThU (PYHIAMEHTAJIBHOTO M MPUKIIAIHOTO
XapakTepa IO aKTyalbHBbIM IMpo0JeMaM MaTepHaloBeACHUs, (PU3MKKU KOHIECHCHUPOBAHHOTO
COCTOSIHMS, XUMUU TBEPJIOTO TeJla, NHHOBAILIMOHHBIM TEXHOJOTHUSM JJI1 HAYKOEMKUX OTpaciiei
MPOMBIIIIIEHHOCTH.

3. Kypnan «Tepputopun Hedreraz»

— Befyllee OTpacjeBO€ M3JaHHE MO OOOPYIOBAHMIO M TEXHOJOTHSAM BKJIIOYAs 3alIUTy
MaTepHaJOB U MOBBIIICHHE JOJITOBEYHOCTH B HE()TEra30BOM KOMILIEKCE.

5.3. UnTepHeT-pecypchbl, B TOM 4HCJe COBPpeMeHHble NpodeccHOHANIbHbIE 0a3bl
JAHHBIX M HHPOPMALMOHHbIE CIPABOYHbIE CHCTEMBI
J1IeKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):
SBC «IOPAWUT» https://urait.ru/
ABC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ruy https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com
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IIpodeccuonanbHbie 0a3bl JTaAHHBIX:
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnuans! uznatenscerea Wiley https://onlinelibrary.wiley.com/
Hayunas anexktponnas ouonuoreka (HOB) http://www.elibrary.ru/
5. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
iatopme HaydHbIX xypHatoB HOMKOH http://archive.neicon.ru
6. HammonanmpHass »dnekTpoHHass OuOnwoTeka (JOCTym K DIIEKTPOHHON OMOIMOTEKe
muccepranuii Poccuntickoit rocynapcerBennoi oubmuoreku (PI'B) https://rusneb.ru/
7. Nature Journals https://www.nature.com/siteindex/index.html
8. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
9. Springer Materials http://materials.springer.com/
10. Springer Journals Archive: https://link.springer.com/

Sl

Pecypcol cB0OOIHOTO 0CTYyNA:
1. AmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/



http://www.biblio-online.ru/book/01AFD486-FD04-40AC-B52C-35709704A363
http://www.biblio-online.ru/book/01AFD486-FD04-40AC-B52C-35709704A363
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/

2. KubepJlenunka (http://cyberleninka.ru/);

3. Hudopmanmnonnas cucrema "EamHoe OKHO J0CTYyIa K 00pa3oBaTEIbHBIM pecypcam’
http://window.edu.ru/;

4. Enunas xomnekuus muGpoBIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/bHbIe U HH(POPMalHOHHBIE pecypChl

KyoI'y:

1. Cpena MOAYIBHOTO JUHAMHYECKOTO o0yueHus http://moodle.kubsu.ru

2. ba3za y4eOHBIX TUIaHOB, Y4€OHO-METOIMYECKUX KOMILIEKCOB, IMyOJIMKAIIAN 1
koH(pepermwmii http://mschool.kubsu.ru/

3. bubmuorexka nHPpOPMAIMOHHBIX pecypcoB Kadeapsl HH()OPMAITMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHI http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeToanueckue yKazaHus 1J1s1 00y4arOmUXCs M0 OCBOEHU IO TUCUUIJIMHBI (MOYJIA)

YcnemHoe wu3ydeHHWE JUCHUIUIMHBI «YTPaBIE€HUE IIEJIOCTHOCTBIO TEXHHUEYECKUX
cUCTeM» TPeOYyeT OT CTYJEHTOB PETYJIIPHOTO MOCEIICHUS JIEKIIUM, a TaKKe aKTUBHOM pabOThI Ha
MPAKTUYECKUX 3aHSATHUSX, BHITIOTHEHUS TECTOBBIX MPOBEPOUYHBIX PA0OT, BBIMOJHEHUS U 3alIUTHI
nabopaTOpHBIX PabOT, O3HAKOMJIEHHWS C OCHOBHOW W JIOMIOJIHUTEIBHOW PEKOMEHIyeMOM
JIUTEPATypPOM.

[Ipy MOATrOTOBKE K JIGKIIMOHHOMY 3aHSTHUIO CTYJIEHTaM PEKOMEHAYeTCsl:

1) mpocMOTpeTh 3amucu TPEOBIAYIIEH JIEKIIMH W BOCCTAHOBHTH B IaMSATH paHEe
M3y4YEHHBIN MaTepual;

2) Germo mpoCMOTPETh MaTepHall MPEICTOSIIEH JEKIUU, C LETbI0 JTYYIIero YCBOCHHUS
HOBOT'O MaTepHarna;

3) caMOCTOSTENEHO MPOPaA0OTaTh OTIENbHBIE (PPArMEHTHI TEMBI MPOIION JIEKIIUU, ECIIN
3TO HEOOXOINMO.

[Tpyu KOHCTIEKTUPOBAHUH JIEKIIMOHHOT'O MaTepualia CTyICHTaM HY)KHO CTPEMHUTHCS KPaTKO,
CXEMAaTUYHO, IMOCJIEOBATEIbHO M JIOTUYHO (PUKCUPOBATH OCHOBHBIE TIOJIOKEHUS, BBIBOJBI,
0000meHuss U HOPMYITHPOBKHU, HE MHITAACH 3aIUCATh BECh MPEMOJAaBaCMbIii MaTepual CIOBO B
CJIOBO.

[Tpyu MOATOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHYETCSI:

1) BHUMAaTENbHO H3YYUTh MaTepHall MpeAcTosAlleil paboThl M COCTaBUTH IUIAH €€
BBITIOJTHEHMUS;

2) ynenuTh MOBBIINIEHHOE BHUMaHHE 3KCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM MPEACTOSIICH
paboThI (MCHOIB3yEMBIM PEAKTHBAM M 000PYIOBAHMIO, @ TAK)KE TEXHUKE PAOOTHI C HUIMH);

BeimonasaTe  mabopaTopHyro paboTy HEOOXOAMMO aKKypaTHO W TOCIEAOBATEIbHO,
OTpakasi BCE €€ OCHOBHBIE OJTambl B JIA00OpaTOpPHOM KypHaine. [[msi ycmemrHod 3amiuThl
nabopaTopHOH pabOTH HEOOXOUMO TIIATEIHLHO U3YUYUTh JIEKIIMOHHBIN U, €CIIA ATO HEOOXOIUMO,
JOTIOTHUTETIFHBIA TEOPETUYSCKUN MaTepHall Mo TeMe paboThl, a TakKe MPAaBHIBLHO 3alOJHUTH
7a00paTOPHBIA KypHaI, ClelaB Bce HEOOXOIMMbIE pacyeTbl U CHPOpPMYIHUPOBAB BBIBOJABI IO
MpoJieTIaHHOM padoTe.

[Tpu moATrOTOBKE 3a1aHUS MIPETOoaaBaTelis PEKOMEHIYETCS:

1) 0O3HAKOMHUTBHCS C TEMOM, KOTOPOU MOCBSIICHO 3aaHue JUTsl BRIICHEHHsI 00CYXK1aeMOro
Kpyra BOIPOCOB;

2) nopaboTath ¢ KOHCIEKTOM JIEKLIUU IO TEME, a TAK)KE€ 03HAKOMUTHCS C PEKOMEHAYEMOM
JTUTEepaTypoil u (Mpu HEOOXOIUMOCTH) TOMOTHUTEILHBIMA UCTOYHUKAMH MH(POPMAIUN B BHJIC
MEepUONYECKUX U3JIaHuil U1 THTepHeT-pecypcoB.

[Tpu BBIMOTHEHUN MIPAKTUYECKON PabOTHI CTyIEHTaM HE0OXOIMMO OTMEYATh T€ BOIIPOCHI
U pa3zienbl, KOTOPBIE BBI3BIBAIOT y HUX 3aTPYAHEHHUA. C IIEJIbIO MOCIEaYIoIeld KOHCYIbTAlluN Yy
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nmpenoaaBaTeiiA. Ka)KI[BII\/'I CTYACHT OOJIZKCH CTPCMUTLCA AKTUBHO pa6OTaTB Ha MMPAKTHYCCKUX
3aHSATHUSIX M YCIICUTHO BBIMTOJIHATH TECTOBBIC IPOBEPOUHBIC PAOOTHI.

CamocrodarenbHas paboTa Hapsay C ayIUTOPHOM MPEICTABISET OJHY M3 BaXKHEUIIMX
dbopm yuebHOTO TIporiecca. CamocTosTeNnbHasE paboTa — 3TO IUTaHUpyeMasi paboTa CTYJEHTOB,
BBITIOJHSAEMAs 10 33JIaHUI0 U TPU METOJUYECKOM PYKOBOJICTBE TpEINojaaBaress, HO 0e3 ero
HerocpeAcTBeHHoro yd4actus. CamocrosiTenbHas paboTa MpenHa3HAYeHa HE TOJIBKO  JUIS
OBJIA/ICHUS TIPEACTABICHHON TUCIMIUIMHOM, HO U 111 (POPMUPOBAHMS HABBIKOB pabOTHI BOOOIIE,
B y4eOHOH, Hay4yHOH, MpodeCcCHOHATBHON NeATeTbHOCTH, CIIOCOOHOCTH NMPUHUMATh Ha ceOs
OTBCTCTBCHHOCTL, CaMOCTOATCIIbHO PCIIATh BO3HUKAKOUIUC HpOGHGMBI, HaxXOJUThb IMPaBHUIILHLIC
pEIIeHUs | T.JI.

B ocBoeHun AUCHUIINIMHBL MHBAJILJAMH U JIMIAMU C OIPaHUYCHHBIMU BO3MOXKHOCTAMU
3I0pPOBBSl  OOJIBIIIOE 3HAYCHHUE HWMEET WHIWBUIyallbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JOMOJIHUTCIIBHOC PAa3bsICHCHUC y‘-I€6HOFO Marcpuraja.

WupuBuayanbHbIE KOHCYJNBTAIlMM IO TPEIMETY SIBISIOTCS BaXXHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_II/IM WHAUBUAYaAJIN3allun O6y‘I€HI/I}I N YCTAHOBJICHUIO BOCIIUTATCIILHOTO KOHTAKTA
MEXIy TMpernojaBaTelieM W OOy4aroIlUMCS HWHBAIUAOM WM JIMIIOM C OTPaHHMYCHHBIMH
BO3MOXHOCTSIMHU 3J0POBbA.

7. MaTrepuajibHO-TEXHUYECKOE o0ecneyeHne Nno JUCHUuIInHEe (MOAYJII0)

HanmenoBanue cnennanbHbIX OCHAaIIIEHHOCTH CHENNATBHBIX Ilepeuens MUIIEH3NOHHOTO
MHOMEIEHUH HOMEIEHUH MIPOrPaMMHOTO 00eCTICUESHUS
Y4eOHbie ayIUTOPUN s | Mebenb: yaeOHas MeOeIb Microsoft Windows;
MIPOBEJICHUS 3aHATHH JIEKIMOHHOTO | TexHmueckue cpencTBa oOydenus: | Microsoft Office
THUIA 9KpaH, IPOEKTOP, KOMIIBIOTEP
Y4eOHbie ayIUTOPUN s | Mebenb: yaeOHas MeOeIb Microsoft Windows;
MIPOBEICHUS sanaTuil | Texaudeckue cpencrsa oOyuenus: | Microsoft Office
CEMHMHApPCKOTO THIA, TPYNIOBBIX M | AKpPaH, IPOEKTOP, KOMIBIOTED
WHJIMBUYAIbHBIX  KOHCYJIbTAIWH,
TEKYIIEro KOHTPOJIS "
IPOMEXKYTOYHOH aTTECTANH
VYuebuble ayIuTOpUU IS Meb6enb: yueOHas Mebenb Microsoft Windows;
npoBeieHus JabopaTopHelX paboT. | TexHuueckue cpencrsa odyuenus: | Microsoft Office
Jlaboparopust xumuu (ayn. 435C) MEPEHOCHOE MYIbTUMEAUNHOE
obopynoBanue (HOyTOYK,
TIPOEKTOP)
O6opynoBaHue:
CHELUATN3UPOBaHHAS
naboparopHast MeOeNb (CTOJIBI,
CTYJIBsSI, IKa(Bbl AT PEAKTHBOB U
000py/IOBaHUsl, BBITSDKHBIE
mKagbl), CPEACTBA NOKAPHOU
0€301acHOCTH 1 OKa3aHHs IEePBOi
MEIUINHCKOM TOMOIITH,
XMMHUYECKasi IOCy/1a 1
000pyI0BaHUE, BECHI
AQHATUTHYECKHE U TEXHUYECKHE,
3JIEKTPUYECKIE HarpeBaTeIIbHbIE
mutky, pH metp «Qkenept-001-
1», MydenpHas 1edb, CyIIAIbHBIH
mkad, HeHTpudyra JadbopatopHas
HEH-16, mukpockon
MeTaIorpaduuecKuii « AJbTaMm»,
XMMHUYECKHE PEaKTUBBI.
VYuebuble ayJJUTOPUU st | KypcoBast pabora He npeaycMoTpeHa y4eOHBIM IIJIaHOM.
KypCOBOTO MIPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX padoT)




Jns  caMmocTosiTeNnbHOW — pabOThl  OOYYalOUIMXCS  HPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMATN3UPOBAHHON MeOesbI0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOMN C
BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTu «/HTepHEeT» M 00ecreyeHneM J0CTyIa B HJIEKTPOHHYIO

nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPElYy YHHBEPCUTETA.

HaunmMmeHoBaHne noMemeHun ais
CaMOCTOSTEIIFHOU pabOTHI
o0yJaroImuxcs

OCHAIIEHHOCTh TOMEIICHUH 1St
CaMOCTOSTENILHOM PaboThI
o0yJaroImuxcs

Ilepeuenb TUIIEH3MOHHOTO
MPOrPaAaMMHOTO 00eCIICUCHHUS

[TomemieHue i caMOCTOSTEIbHON
paboTeI 00yJaromuXcs (YUTAIBHBINA
3a Hayuno#i Oubinorexn)

Meb6enb: yueOHas Mebenb
KoMmmexkt  cnenuanu3upoBaHHON
MeOeJIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMIIBIOTEePHAS
TEXHHKAa C TOAKIIOYCHHEM K
nH(POPMAITMOHHO-
KOMMYHUKaLMOHHON
«lHTEpHET» W  OCTYIIOM B
ANEKTPOHHYI0  MH(OPMAaIMOHHO-
00pa3oBaTENBHYIO cpemy
00pa3oBaTeNFHOW  OpraHW3aIlNy,
BeO-KaMepbl, KOMMYHHKaI[IOHHOE
obopynoBanue, obecreunBarolee
J0CTYyII K CETHU HUHTEPHET
(mpoBoaHOE coeJIMHEeHue u
OCCIIPOBOJHOE  COCIUHECHUE IO
TexHojoruu Wi-Fi)

CECTH

Microsoft Windows;
Microsoft Office

ITomenieHue ajisi caMOCTOSTEILHOM
paboThl 00yJarommxcs (aym.
4310)

Mebens: yaeOHas mebenn
Kommuiekt  cnenmanu3upoBaHHOM
Me0emH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TeXHHKa C TOAKIIOYCHHEM K
nH(POPMAITMOHHO-
KOMMYHUKAIIMOHHOM
«HTEepHET» W  JIOCTYIOM B
JNIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa30BaTeNLHYIO cpemy
00pa30BaTeNIbHOW  OpraHW3allvy,
BeO-KaMepbl, KOMMYHHKaI[IOHHOE
obopynoBaHue, oOecreynBaromiee
JIOCTYTI K ceTH WHTEpPHET
(mpoBomHOE COCIITHEHUE u
OecrpoBOHOE  COCOUHEHHE IO
texHonoruu Wi-Fi)

CECTHU

Microsoft Windows;
Microsoft Office
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