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HEJb U 3AJAYN OCBOEHUA JTUCIHUITJINHBI

Ieab ocBOeHMA TMCHUIJIMHBI:
3aKIII04aeTcsl B HU3YUYEHUUTEOPETHUUYECKUX OCHOBAJIEKTPOKPUCTAILIA3ALNU
METAJJIOB U CILJIABOB B 3aBUCMMOCTH OT YCJIOBUI U pEKHUMa Mpolecca.

33[[3‘-11/] H3YYCHUA NUCHUIIJIUHBI:

- I3Y4YUTb OCHOBHLIC 3aKOHOMCPHOCTUIJICKTPOKPUCTAIIM3AlIU MCTAJIJIOB U
COGIII/IHGHI/Iﬁ M3 MOHHBIX PACIIJIaBOB,

- O6y‘II/ITB HaBbIKaM HUCITIOJIb30BaHUA TCOPCTUUCCKHUX MOJI0XKECHU N JJIA
MPAKTUYICCKOI'0 MPOBCACHUADIJIICKTPOBBIACIICHUA MCTAJIJIOB U3 PACIINIABIICHHBIX
QJICKTPOJINTOB,

- OCBOUTH (byHI[aMeHTaJIBHBIC SHAHUS O MCXAHU3MCIJICKTPOBBIACICHUA
MCTAJIJIOB U COCI[I/IHCHI/Iﬁ N3 MOHHBIX PACILIIaBOB.

2. MECTO JUCHUIIJIMHBI MOAYJIsSI)B CTPYKTYPE OOII BO

Huciumna «TeopeTnyecKne 0CHOBBI I'aJIbBAHOTEXHMKH» OTHOCHTCS K
JTUCIMILIAHAM 10 BBIOODY.

JUIs  yCHEIIHOTO OCBOEHHUS JAWCIMIUIMHBI HEOOXOAMMBI HaYaabHBIC
(BXOMHBIC) B3HAHUSA, yMEHHS W KOMIIETCHIIMM CTYACHTAa II0 CJACAYIOUUM
JUCHUIUIMHAM: MaTeMaTHKa, oOIas W HeopraHuveckas XuMus, (u3ndeckas
XUMUSI, TCOPETHUUECKAS DJICKTPOXUMHSI, BHICOKOTEMIIEPATYPHAS SJIEKTPOXUMUSL.

VYKa3aHHbIC CBSI3W JaHHOW JUCIMIUIMHBI JAal0T CTYJAEHTY CHCTEMHOC
IOPEJACTABIIEHHE O KOMILIEKCE HM3y4aeMbIX JUCHHUIUIMH B COOTBETCTBHH C
oOpa3oBaTeabHBIMA  CTaHJAPTAMH, YTO OOECIIEYMBACT  COOTBETCTBYIOIIMIA
TCOPETHYECKUN YPOBEHD M MPAKTUYECKYIO HAIPABICHHOCTh B CHCTEME OOYUCHHS.

3HaHMSI, YMCHHS W HAaBBIKH, IPHOOPETCHHBIC B IMPOIECCE H3YUYCHUS
JUCHMILIAHBL «DJIEKTPOKPHUCTAUIN3AIMS METAVIOB M COCAMHEHHH W3 HOHHBIX
paciiaBoB» HEOOXOAMMBI IS TIJIyOOKOIO OCBOCHHS JOPYTHMX JUCHHUILUIAH
po¢eCCHOHATIBHOTO ITUKJIA.

3. TPEBOBAHUS K PE3YJILbTATAM OCBOEHWSI TUCIHATIINHBI
(MOJLYJIS)

B pesynbrare ocBoeHus aucHUIUIMHBL «TeopeTHYeCKHEe  OCHOBBI
raJbBaAHOTEXHUKH» MAaruCTPaHT JOJLKEH

061a0ams credyruwumMu nPopeccuoOHaIbHbIMU KOMNEMEHYUAMU.

- BIIQJICTh TEOPUEH U HABBIKAMHU MPAKTHYECKOW pabOThI B M30paHHOU
obnactu xumuu (I1K-3);

B npouecce n3yyeHust AMCUUIUIMHBI CTYJCHT JOJKEH:

3HATh: OCHOBHBIE 3aKOHOMEPHOCTHUAJICKTPOKPUCTAIUIM3AIUNA METAIIIOB U
COEMHEHUH u3 HMOHHBIX PacCILIaBOB;OTIINYNE npouecca
AIEKTPOKPUCTAIIU3ALUUOT JIpYTUX MIPOLECCOB; 0COOEHHOCTHU
AIEKTPOKPUCTAIIA3ALNY IO CPABHEHHIO C APYTMMH 3JIEKTPOIHBIMHU ITPOLIECCAMU;




TEPMOJUHAMUKY M KHHETUKY MPOLECCOB 3JIEKTPOKPUCTAIUIM3ALUUA METAIJIOB U
CIUIAaBOB; MOP(OJOTMI0 U CKOpPOCTb pOCTa MOBEPXHOCTH MeETauia Ipu
ANEKTPOKPUCTAIUIM3ALUHU; TEOPHUIO BJIEKTPOOCAKACHHUS CIJIAaBOB, COOCAKICHUS
MPUMECEH; ONPENENATh CTPYKTYPY ANEKTPOXUMUYECKUX OCAJIKOB U CIJIABOB.

yMeTb: Ha TMPaKTHUKE MPOBOJIUTH DSJIEKTPOBBIACICHUE METAJIOB U3
PaCIUIABJIICHHBIX 3JIEKTPOJUTOB;C HAyYHOW TOUKH 3PEHHS ONUCATh MEXaHU3M H
KMHETUKY Tpolecca 3JEKTPOKPUCTAIU3AIMKN METaJIOB M CIUIABOB, PACCUUTATH
napamMeTpbl 3TOr0 Mpolecca, MPEANOJOXKUTh Kakas CTPYKTypa MOJIy4aeMoro
MOKPBITUS U ONPENEITUTh CBOMCTBA ANEKTPOXUMUYECKOTO MOKPBITHS.

BJIA/IeTh: IPAKTUYECKUMH METOJaMU MOJIyYeHHUS] COCIMHEHUN U3 HOHHBIX
pacIuiaBoB.

4. COAEP’KAHHUE U CTPYKTYPA JIMCHUIIVIMHBI (MO Y JIA)

Taonuya 1. Codeprrcanue oucyuniunl

Ne HaumeHnoBaHue Conep:xkanue pasjaesia dopma
pazaeJ pasnena TeKyIle
a ro

KOHTPO
JIAl
1 OCHOBHBIE OcHOBHBIC CBEACHUS 00 DIICKTPOJIN3E K, T
cBezieHust 00 pacIlIaBJI€HHbBIX cpen u ero
AIEKTPOJIN3E 0COOEHHOCTSIX.
pacIIaBoB
2 [TIpon3BoacTBO [IpousBoacrBo  Hatpus.  llomyuyenue KT
HATpUs HAaTpUsl W3  THUAPOKCHIA  HATpUS.
Teopernueckne OCHOBBIL. TexHomOrus
MIPOU3BOCTBA. Anmnapartypa,

UCIIOJIb3yEMasi B IPOU3BOJICTBE HATPHU U3
rugpokcuaa Harpus. Ilonydenue HaTpus
U3 XJIOpuJaa Harpud. TexHolorus u
TEXHOJIOTUYECKAsl CXeMa IPOU3BOJICTBA.

Anmnaparypa, HCIOJIb3yeMast B
IIPOM3BOJACTBE  HATpusd U3  XJIOpUAa
Hatpus.  HoBble  HampaBieHuss B
TEXHOJOTHUM  MOJIYYEHHS]  IIEJIIOYHBIX
METAJIOB.
3 [IpownsBoacTBo Anmnaparypa, HcToab3yeMas B K, T
KaJIus IIPOU3BOJICTBE KaJIUS.
4 [Tonyuenue [lonydyenue TpPOMHOrO CcCrulaBa CBUHEI- K, T
CILIaBOB HaTpUM-KaJIAi. O6urue CBEJCHUS.
Teopetnueckue OCHOBBI mmporecca
MOJTyYCHUS 3JIEKTPOJIUTHYECKOTO

TPOMHOTO CILIaBA. TexHoJsorust




IIPOM3BOJICTBA. Anmnapartypa,

UCIIONb3yeMast B MPOU3BOJICTBE
ANEKTPOJIUTUYECKOTO TPOMHOTO CILIABA.
Y COBEpIIEHCTBOBAHUE TEXHOJIOTUU
npoiecca MOJTy4YCHUS
3JIEKTPOJIUTUYECKOTO U TEPMUUYECKOTO
TPOHUHOTO CILIaBa. Cucremsl
ABTOMAaTHUYECKOTO pEryJIMpOBaHUs,

CUTHAIM3allUM U aBTOMAaTHYECKOro
KOHTPOJISI B TPOU3BOACTBAX HATPUS U
KaJINS. BonpoceitexHuku
0€30MacHOCTH,0XpaHbl  TPYIauOXPAHbI
OKpY)KaIOLIEl CpeaplB  IPOU3BOJACTBAX
HATpUsl, KAJINASI U TPOMHOTO CILIABA.

5 [TIpounsBoacTBO [Tonyuenne kanbius. OOmMe CBEACHUS. K, T
KaJIbIUs TeopeTnueckne  OCHOBBI  TOJIYYECHUS
KaJIbIUA. TexHonorus npoiecca
MOJYYECHUSI KaJbIUsl DJECKTPOIU3OM C
KUJIKAM KaTOJIOM. Anmnaparypa,
MCIIOJIb3yeMasi B MPOU3BOJICTBE KaJIbIIUSI.

6 [TIpon3BoacTBO [TpousBonctBo dropa. OOUIE CBEACHUS. K, T

dbropa TeopeTnueckue  OCHOBBI  MPOIIECCOB
nonydenus  Qgropa. TexHoiorus u
TEXHOJIOTMYECKasi cXeMma IPOU3BOICTBA.
KonTpons mnpousBoacTBa. Amnmapatypa,
UCIIOJIb3yeMasi B TPOHU3BOJCTBE (Topa.
Texnuka O0€30macHOCTH, OXpaHa TpPYIa,
MPOMBIIIJIEHHAs] CAaHUTaApUs W OXpaHa
OKPYKAIOIIEH CPEBI.

7 [TIpon3BoacTBO [Ipon3BoACTBOATIOMUHUS. OO1me K, T

ATFOMUHUS CBEJICHUS. TeopeTnyeckue  OCHOBBI
npouecca. TexXHONIOruss MNpPOU3BOJACTBA
aTIOMUHUS. ATapatrypa, HUCHOJb3yemas
B IIPOU3BOJICTBE AJIFOMUHMUSL.

8 [Ipon3BoacTBO [TIpon3BoACTBO MarHusl. OO01me K, T

MarHus. CBEJICHUS. TeopeTnyeckue  OCHOBBI
nmporecca  3JIEKTpoJn3a.  TeXHOJIOTHs
MPOW3BOJICTBA  MarHusl.  Ammaparypa,
VICTIOJIb3yE€Masl B POU3BOJICTBE MATHUSL.

9 DNEKTPOBBIAEIEH | DJIEKTPOBBIACICHUS tyromnaBkux | K, T
Hsl METAJIJIIOB M3 METaJUIOB W3  HOHHBIX  PACIUIaBOB.
MOHHBIX DnekTpoxuMuueckoe BoieneHus P3M u3
paciiaBoB MOHHBIX PacIUIaBOB.

10 DNEKTpOXUMHUYEC | DIEKTPOXUMUYECKUN CHHTE3 KapOuoB, K, T
KU CHHTE3 OOpPUJIOB M CHJIMIIMJOB TYTOIJIABKUX
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COCMHECHUN METAJUIOB. OJIEKTPOXUMHUYECKHM CHHTE3
TYTOIUIaBKUX KapOu0B, 60pu10B U cuauinioB P3M.
MeTaioB U P3M.

Tabauya 2. O61as TPyJ0EMKOCTh TUCIUIUIMHBI COCTABISAET 3 3aUeTHbIE
eauHullbl (108 yacoB)

B paGoTs! Tpyn0eMKOCTh, 4aCOB / 3aYETHBIX €IMHUIL
3 cemecTp BCEro

O0uas Tpy10eMKOCTh (B Yacax) 108 108
KonTakTHas padora (B yacax): 51 51
Jlexyuonnuvle 3anamus (/1) 17 17
lIpakxmuueckue 3auamus (113) 34 34
Jlabopamopnwvie pabomut (JIP)
CamocrositeibHass padora (B

57 57
yacax):
CamocrosiTennbHOE W3yYEHHE 24 24
pa3zesioB
CamonoaroroBka (mpopaboTka u
IOBTOPEHUE JIEKIIMOHHOTO
Marepuaia " Marepuana
y4eOHUKOB M YYEOHBIX IOCOOUH, 33 33
NOJIrOTOBKAa K  J1TaOOpaTOPHBIM
3aHATUAM, KOJUIOKBHYMaM,
pyOexKHOMY KOHTPOJIIO U T.1.),
IlogroroBka u MPOXO0XKJACHHUE
MIPOMEKYTOYHOM aTTECTAlUU
Buna NPOMEKYTOYHOH
aTrecTalnu P ! sater

4.1. Jlekuun
Tabnuya 3. Jlekyuonrnvle 3aHamus

Ne ni/m Tema

1 TepMmoauHamuka oOpa3zoBaHus KPUCTAUIMYECKUX 3apOJIBILIECH.
Onpenenenue aneKTpokpucTamun3anuu. I Ipumepsr
aneKkTpokpucraminzauu. (OCOOEHHOCTH AJIEKTPOKPUCTAIIU3ALUU [0
CPaBHEHHMIO C JIpyTUMH DJIEKTPOJHbIMU mpoueccamu. (OOpazoBaHue
KpUcCTaUIMYecKuX 3apoabiiei. [loHaTre qokpuTHyeckas, 3aKpuTUYECKast
CTaJUU.

2 I'omorennass Hykieanusi. BbIBOJIbI ypaBHEHUSI W3MEHEHHsI CBOOOJHOMN
SHEPIruM Mpu 00pa30BaHUM KPUTHUUECKOTO 3apoisiiia. ['paduk namMeHeHus
CBOOOJIHOM PHEPrUU B 3aBUCUMOCTH OT pa3Mepa 3apo/ibllia.

3 I'eteporennast Hykiearusi. BbIBOJ ypaBHEHUSI W3MEHEHHsI CBOOOJHOM
SHEepruM  oOpa3oBaHUA  TpPEeXMEpHOro  chEepUyYECcKOro  3apojblila.




I'paduueckas  3aBUCHUMOCTH  (pakTOpa TE€TEPOr€HHOCTH OT  YIJIa
CMa4yMBaHUsI.

JBymepnass wHykineaunusa. Onpenenenue. Ilapamerpbl KpUTHUYECKOTO
KpYIJIOTO 3apOApbIlIa, BBICOTOMA, BO3ZHHMKAIOIIETO Ha YYKEPOIHOH
nojiioxkke. Mexanusm Hykieanmu®onbmepa-Bedepa; dpanke-Ban-nep-
Mepse;  Crpanckoro-KpactanoBa.  ATOMHCTHYECKHMA  TOAXOJ K
TEPMOJIMHAMUKE HYKJICAIINH.

OcoOEHHOCTH  TEPMOJMHAMUKH  DJIEKTPOKpUCTAUIM3auu. DyHKUUA
pacrpeneneHus 3apoIbIIIe 10 pa3Mepam.

Kunernka nykneanuu. CKOpocTh mepexoia B 3aKpUTUYECKYIO 00JacTb.
Crauvonapnast Hykjeanusi. [loTok 3apojpliieil, Nepexoasiiux B
3aKpUTHYECKYI0  00JacTh.  BbluMcneHnMe  cTalMOHApPHOIO  TOKA.
Hecranuonapnas nykneanus. BpeMs oxujaHus nepBoro 3apo/bliia; pocT
M30JIMPOBAHHOTO 3apOJIbIlIa; POCT aHCaMOJIel HE3aBUCUMBIX 3apO/IbIIIEH,
y4eT MEePEeKPBITUS 3apOJIbIIIeh

Mopdonorus ¥ CKOpOCTh poCTa TMOBEPXHOCTHM  MeTauia Mpu
aneKTpokpucTauin3anuu. CTyNeHd U U3JI0OMBl. XapakTep CTPOCHUS TpaHu
c OonpmMMHU UWHAEKCaMH. BakHeine 0COOEHHOCTH TOBEPXHOCTU
kpuctayia. HopManbeHblil 1 ciioeBoit poct. CKOpoCcTh HOPMAIBHOTO POCTA.

Mopdonoruyeckue  XapaKTepUCTUKH  MOBEPXHOCTH  KOMIIAKTHBIX
ANEKTPOIUTHYECKUX 0caAkoB. (OCHOBHBbIE MOP()OJIOTHYECKUE THIIBI
ocankoB. Ilupamunbr u crnupanu. CIOHCTBIN, IJIACTUHYATHIA POCT.
[Tpupona makpoctynenend. Kpucramiueckas mepoxoBaTocTh

Pacnpenenenne moteHimanza mo oo6bEMY 3JIEKTPOJIUTA U paclpe/iesieHue
TOKa I10 TTOBEPXHOCTH AIEKTPOJ0B. KpaeBwie 3amauu /uisi CTAIlMOHAPHOTO
AIIEKTPUUYECKOTO TIOJIA.

10

IlepBruHOE W mpenesbHOE TOJIe; BTOPUYHOE MOJIE; MOJIE MOJApU3aLuu;
TPETUYHOE T0JIE U TPETUYHOE pacipeeneHue Toka. OCHOBHbIE TPUHIUIIBI
pacueta  JJEKTpUYECKUMX  Mojed B 3uekrponusepax.  Ciyyau
pacrpeneneHus ToKa.

11

Pacnpenenenne Toka nmo mepoxoBaTou NOBEPXHOCTH.

DBOMIONKA MUKPOTPODUIISs B pPE3yinbTaTe HEPAaBHOMEPHOTO TEPBHUYHOTO
pacnpeneneHus ToKa. [3MeHeHMe mEepoXOoBaTOCTM NOBEPXHOCTH B
YCJIOBHUSX BTOPUYHOT'O U TPETUYHOT'O pACIPECICHUS TOKA.

12

DIEeKTpOOCaAXKICHUE CILJIaBOB. VYcnoBus CIUTaBOOOpa30BaHUS.
[TaprmanpHbIe TONSPU3AIMOHHBIE KPUBBIE JJIsI KOMITIOHEHTOB CIUTABA.

13

PaBHOBECHBIE M CTallMOHApHBIE MOTCHUMAJIBI CIUIABOB. YYET SHEPrUH
CIUTABOOOpA30BaHUSI TPH pacyeTe IOTCHIIMAIOB BBIJCICHHS CIUIABOB.
Bnusaue pasnumusbix  (pakTOpoB  (COCTaB  pacTBOp, TeMIEparypa,
NOTEHIMAJ, MIOTHOCTh TOKAa, MEpPEMEIIUBAHUE, IJICKTPUUYECKUN PEHKUM)
Ha COCTaB CIUIABOB. [l0BEpXHOCTHBIE CTIaBbI

14

Coocaxnenue npumeceil. ICTOYHUKN pUMecei B 0CaIKax.

15

TeopeTnuecknidi  aHAJIM3  KUHETUKU  COOCAXKICHUA.  3aBUCUMOCTH
KOHIIEHTPALMI BKJIIOYEHUN OT YCJIOBUU 3JIEKTPOOCAKICHUS XUMHYECKOE




COCTOSIHME COOCAXIECHHOU IPUMECH.

16 | HaBomopaxkuBanue npu dieKTpoocaxacHun. HaBogopaxxuBaHue 0CalKoB,
OCHOBBI B nporecce
AIEKTPOOCAXKICHHU S, BOJIOPOJONPOHUIIAEMOCTBMEMOPAH

17 | CtpykTypa 2IeKTpOXUMHUYECKHX OCAJKOB METAJUIOB U CILUIABOB.
OO6pa3zoBaHue MOJUKPUCTATIINYECKOTO ocajka. ['paHulbl 3epeH, 1e(eKTs
YMaKOBKU KPUCTAJUNIMYECKON PEIIeTKU, TOUEYHbIC 1€PEKThI, TBOMHUKOBBIE
TpaHUIBl, JAUCIOKAauu. M3MeHeHHue CTPYKTYphl TIO0CJI€ OKOHUYAHUS
AIEKTPOJIN3A.

4.2 IlpakTHyeckue 3aHATHUS (CEMUHAPCKHUE 3aHATHS)
Tabnuya 4.1lpakmuueckue 3anamus (ceMuHapcKue 3aHamus)
No i/t Tema
1 BnusiHue cocTtaBa aleKTpoIMTa U peKUMaA DJIEKTPOJIU3a Ha CTPYKTYpPY U
CBOMCTBA JIEKTPOXUMHYECKHUX OCATKOB.

2 OrnpeneneHne BbIX0Ja MEeTasia 0 TOKY U SHEPTHUH.

3 OkcuaupoBaHue aTIOMUHUS U OIEHKAa KaueCTBa OKCHUIHBIX TUICHOK.

4 DJIEKTPOXUMUYECKOE MOJYYEHUE METHOTO MOPOIIKA.

5 DIEKTPOXUMUUYECKOE TOJIMPOBAHUE MEHBIX, JJATYHHBIX WJIH CTaJIbHBIX
15631 () 0505 8

6 KaamupoBaHue cTanbHBIX AeTaJIEH.

VYyeOHo-UCCenoBaTEIbCKAsl TMpaKkTUyeckas padoTa s TPOBEICHUS
JEJI0BOM UT'PhI BKIIFOYAET U3YUYEHUE:

a) NOATOTOBKH MOBEPXHOCTHU W3/ENIHI;

0) BaMsAHUS cocTaBa »JJekTponuTa, Hamuuus [IAB Ha kadecTBO

7 0CaX/1a€MOTO MOKPBITHS, BBIXOJI 110 TOKY;

B) BIUSHHE pexuma dJiekTpoiusa (i, t, °C) Ha KayecTBO OCaXIaeMOI0o
HOKPBITHS, BBIXO/[ IO TOKY;

) aHajli3  KayecTBa  IOKPBITUA:  aAre3us, PaBHOMEPHOCT,
IIEPOXOBATOCTh, IOPUCTOCTb, 3AITUTHASI CTIOCOOHOCTB.

AHanu3 NoJIy4eHHBIX 3KCIIEPUMEHTAIBHBIX PE3yJbTaTOB, COIIOCTABIICHHUE

2 C HMEIOLIMMHUCS JIUTEPATypHBIMU JaHHBIMH, PEKOMEHAAIUU IO
paszpabaTtpiBaeMori  TexHoJoruu. (COMOCTaBIEHHUE TEXHOJOTHUYECKOU
KapThl IIpoliecca.

9 Pemenue 3ama4d no remam

4.3. JlabopaTopHblie padoThI
(He npedycmompeno no yueOHoOMy NiaHy)

4.4. lIpuMepHasi TeMAaTHKa KypPCOBbIX padoT
(He npedycmompeHro no yuebHoMmy Niamy)

4.5. CamocTosiTeJIbHOE M3yUeHHUE PA31eJI0B TUCIHIITIMHbI

Tabauua 5. Camocmoamenvroe uzyuenue pazoeioé OUCUUNIUHbBL
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Ne Bonpocel, BBIHOCHMBIE HA CAMOCTOSITEIBHOE U3YYEHUE
[IpuMeHeHnEe HECTAMOHAPHBIX PEXUMOB IIPU U3YUEHUN MEXaHU3Ma U
KMHETHUKH IIPOLECCa INEKTPOKPUCTAIIM3ALUNA METAIIOB U CILIABOB:

1 a) HAJIO)KEHHE CUHYCOMAAIBHOIO TOKA HA TOCTOSHHBIN;
0) UMITYJIbCHBIE PEKUMBI; IPSAMOYTOJIbHBIE UMITYJIbChI TOKA;
B) MCIOJIb30BAHHUE MPUEMA MAay3bl TOKA WIMAHOJHOTO NEPUOA;
I') IPOLIECC C MEPUOANYECKH MEHSIOUTUMCS TOTEHIIMAIOM.

2 DNEKTPOIUTUYECKUE MTOKPHITHS OJIarOPOIHBIMU METaJIAMHU.

3 Hanecenue raibBaHMYECKUX OKPBITHI HA A IIOMUHUEBBIEC U IMHKOBBIE
CITITARKI

4 DIEKTPOIUTUYECKOE MOTYUEHUE TAITBbBAHUYECKUX KOTTU.

5 BrnusiHue cTpyKTYyphl 3JIEKTPOJIUTUYECKUX OCAJIKOB Ha UX (PU3MUECKUE
Y MEXaHUYECKHUE CBOMCTBA.

6 OnexTpoopeTHIecKkoe HaHECEHUE KPACOK U JIAKOB.

7 DNEKTPOXUMHUYECKUIN CUHTE3 HEOPTaHUYECKHUX BEILIECTB

3 DNEKTPOXUMHUYECKUIN CUHTE3 OPraHUYECKUX BEIIECTB

9 DnexTpon3 B IPOU3BOJICTBE CBUHIIA U 0JI0Ba

5. OHEHOYHBIE MATEPHAJIbBI UIAA TEKYIIEI'O 1 PYBEKHOI'O
KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXYTOYHOI

ATTECTAIINAN
Tabnuya 6. Ilepeuens oyeHounwvix cpedcms

Ne HaummenoBanue Kparkasxapakrepucrtukaouenouno IIpeacrasiienue

OLICHOYHOTrOCpe rocpeacTBa OLICHOYHOT' 0
ACTBA cpeacrBa B (poHe
1 KomnokBuym CpenctBo KOHTPOJIA, ycBoeHus1 Bompocsl o

2 Tectol

yueOHOrO MaTepuaja TEeMbl, pasziesia Temam/pasjenam
TUCIUIUTHHBI, OPTaHU30BAaHHOE KaK JUCIUTUIMHBI,

yueOHOe 3aHsATHE MPE/ICTaBICHHEBIC B
MIPUBSI3KE K
KOMITICTCHITHSIM,
MPETyCMOTPEHHBIM
PIIJT

Cucrema cTaHIapTU3UpoBaHHBIX DOHA  TECTOBBIX

3aJaHuH, MO3BOJIAIONIAS 3aJaHuU

aBTOMAaTHU3UPOBATh MPOLEYPY

VU3MEPEHHS YPOBHS 3HAHUM U YMEHUM
00yYaroIuXCs
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3 IIpomexyrounas Bomnpocsl, no3sossromue oneHuBate @OOHA  BOINPOCOB

aTTeCTalus U JMAarHOCTUPOBATh 3HaHUE [UJIA 3a4eTa
(akTHueckoro marepuana (6a3oBbIe
NOHATHS,  (GaKTbl)) W yMEHHE
IPaBUIIBHO UCIIOJIb30BaTh
CIIEHUAJIBHBIE TEPMHUHBI U TOHATHS,
0060011aTh dbakTHYeCKUit u
TEOPETUUECKUN MaTeprall

6.3. 3ayeTHBIE BONPOCHI
1.0cHoBHBIE cBeieHMSIT 00 QJIEKTPOJM3€ PACIUIABICHHBIX CpeJl U €ro
OCOOCHHOCTSIX.
2. ITpou3BoacTBO Hatpusi. TeopeTUYECKHE OCHOBBI MTEXHOJOTHS MPOU3BOJACTBA
HaTpus M3 TUIPOKCUAA HATpus. AmnmapaTypa, UCIOJb3yeMas B MPOU3BOJCTBE
HATpUs U3 TUIPOKCUIA HATPUSL.
3. Ilonyuenue HaTpUs U3 XJIOpUAA HATpUs. TE€XHOJIOTUS U TEXHOJIOTHYECKask cXeMa
IPOU3BOACTBA. AmNIaparypa, UCIOJIb3yeMas B IPOU3BOACTBE HATpUs U3 XJIOpUAA
HaTpus. HoBble HanpaBIeHUSI B TEXHOJIOTUM TOJTYUYCHUS IETOYHBIX METAJIIIOB.
4. TlpousBonctBo Kanua. CrnocoObl MOJy4YEHHsS Kalusi. DIEKTPOXUMHUYECKUU
CIoco0 MOJTyYeHUs Kayusl.
5. Teopernyeckne OCHOBBI MOJYYEHUS DJIEKTPOJIU30M CIUIaBa CBUHEI-KaJIUul
UBAaKyyMHOM €ro pa3roHKH. TexXHolorus ¢  TEXHOJIOTMYECKasl CcXema
IPOU3BOJCTBAKAIUS.
6. IlonydyeHrue TPOMHOIrO CIJlaBa CBUHEI-HATpUil-Kainil. TeopeTnyeckue OCHOBBI
npoliecca NoJIy4eHUs SJIEKTPOITUTHYECKOTO.
7. TexHonorusi MpoU3BOJCTBATPOMHOrO CIulaBa. ATmapaTypa, UCIOJb3yeMas B
POU3BOJACTBE 3JIEKTPOIUTUYECKOIO TPOMHOrO CIUlaBa. Y COBEPIIECHCTBOBAHUE
TEXHOJIOTUM TIpOLlecCa IMOJYYEHUS DJIECKTPOJIUTUYECKOTO U TEPMHUYECKOTO
TPOMHOIO CIIaBa.
8. CuctemMbl ~ aBTOMATHYECKOIO  PETYJIHPOBAHMUS, CUTHaJIM3alMU U
ABTOMATHUYECKOTO KOHTPOJISI B POU3BOICTBAX HATPUS U KaJIUSL.
9. Borpochl TeXHUKH 0€30MaCHOCTH,0XPAaHbI TPYJAaHOXPaHbl OKPYKAIOIIEH CpeIbIB
MMPOU3BOACTBAX HATPUs, KaJIisl U TPOMHOTO CILIABA.
10. TeopeTnueckre OCHOBBI TMOJY4YEHHs Kaiplus. TexHomorus mpolecca
MOJIYYEHUsS KaJdbLUsS DJIEKTPOJIM30M C O KHAKAM KartogoMm. Ammaparypa,
WCMOJIb3yEMAs B POU3BOJICTBE KaJIbLIHS.
11. TIlpousBoactBo ¢ropa. TeopeTuueckne OCHOBHI MPOIECCOB MOTydeHus (ropa.
TexXHONOrus: U TEXHOJIOTHYECKAST cXeMa MPOU3BOACTBA. KOHTpOJIBL MPOU3BOIACTBA.
12. Anmmapatypa, ucnoiib3yemasi B mpou3BoAcTBe ¢ropa. TexHuka 6€30mMacHOCTH,
OXpaHa TPy/Jla U OXpaHa OKPYKarolIeH CPebI.
13. IIpowusBoacTBOaTOMHUHUSA. TEOpETUUECKHE OCHOBBI Ipolecca. TexHoaorus
MPOM3BOACTBA AJIOMUHMSA. Anmaparypa, UCIOIb3yeMas B  IPOU3BOJCTBE
AJTIOMUHHS.
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14. IlpousBoncTBo MarHusi. TeopeTHUYECKHME OCHOBBI Ipoliecca 3JIEKTPOJIU3a.
TexHomorust Mpou3BOJICTBA MarHusl. Amnmaparypa, UCIojib3yeMasi B IPOU3BOJICTBE
MarHusl.

15. DnekTpoBbIIENIEHNE TYTOIIIABKUX METAJIJIOB U3 MOHHBIX PACIJIABOB.

16. Dnexrpoxumuueckoe BoiaeneHue P3M 13 HOHHBIX pacIliaBoB.

17. DneKTpoXUMHYECKUI CUHTE3 KapOHuI0B, OOPUIIOB U CUJIMLUIOB TYTOIJIABKUX
METaJJIOB.

18. DIeKTpOXUMHYECKUN CUHTE3 KapOu10B, OOPUAOB U CHIIUITUA0B P3M.

19. DIEeKTpOIUTHYECKOE MOTYyYEHHUE TTOPOIIKA IIMHKA, MEIH.

20. TIlonyueHue MeETaIOB  JJEKTPOJIM30M B  PACIUIABICHHBIX  Cpenaax,
TEOPETUYECKHE OCHOBBI (CTPOEHUE PACIUIABICHHBIX COJIEH, JIEKTPONPOBOAUMOCTD
pacIIaBIeHHBIX COJIeH, BIUAHHE (DU3UKO-XMUMHYECKUX CBOMCTB JJEKTPOJIUTA HA
IPOLIECC ANEKTPOIN3A).

21. DNEKTPOXUMHUYECKUN CUHTE3 HEOPTaHUYECKUX COSTMHECHUM.

22. DNEKTPOXUMHUYECKUM CHHTE3 OPTaHUYECKUX COSTUHCHHIM.

23. DAEeKTpPOOCakJACHHE XPOMOBOTO MOKPBITUS M3 JJIEKTPOJIUTOB Ha ocHOoBe Cr
(ITT). CtpykTypa 1 CBOHCTBA DJIEKTPOIUTUUECCKUX XPOMOBBIX MIOKPBITHMA.

24. DNeKTPOIMTUYECKOE OCAXKICHHUE 01aropoHBIX METAIIOB.

25. DnektpoocaxaeHue crmiaBoB Sn — Pb, Sn — Bi B mpou3BoACTBEe medyaTHBIX
Iiar.

6.4. KomnbioTepHoe TeCTUPOBAHUE — HE MPETYCMOTPEHO

IIpumepsl 3aJaHUH 1JI IPOBEPKH UTOTOBbIX 3HAHUM

[Ipumepsl pemenus 3aaa4d

[Tpumep 1. Cepust u3 n - 150 HempepsIBHO pabOTaBIIMX AFOMHUHUEBBIX
AEKTpOJI3epoB Harpyskoi I = 65 kA Bbeimana 3a Mmecsnl (T = 30 cyTok) paboThl
gakt = 2090 T metanna, coaepxaiero pAl = 99,5%. Cpennee HanpsokeHHe Ha
cepuu (C yde- TOM MEPUOIUUECKUX «aHOJHBIX BCIBIIIECK») cocTaBuiao V= 718 B.
KakoBbI BBIXOJ MO TOKY M YAEIbHBIA PAacXoi 3IEKTPOIHEPTUH ISl MOTYUYEHHOTO
amtoMunus (B pacuete Ha 100%-Hb1il MmeTann)?

Pemenue

1) CymmapHbIii 3ieKTpoxumMudeckuii mporecc B Banue 2A1203 + 3C — 4
Al + 3CO2 (wactuuno oOpazyetrcs u CO). 2) DIEeKTpOXUMUYECKUN SKBUBAJICHT
amomunuss qAl = 0,3355 r/A-4. 3) KomnyecTBO amoMHHHS KOTOPOE MOYKHO
MOJIYYHTh TEOPETUUECKH C cepuu 3a mecsIl greop = [ Tt qAl n = 2355 1. 4) Beixon
mo Toky Ha cepun Bt = ghaxtpAl / greop - 100 = 88,3%. 5) YaenpHBIN pacxon
anektposHeprun Wg =1V 1/ ghaxtpAl = 16150 kBT u/T Al

[Ipumep 2. MarnueBsiil 3nekTponusep Harpy3koit I = 70 kA pabortaer co
cpeaHuM BBIXOAOM MO TOKy BT = 90% (mpuHSATH paBHBIM [JIs KaTOAHOTO H
aHOJHOTO TMPOLECCOB); coAepkaHue Mg B MOIydYaeMOM MeTaJlie-ChIple
coctaBisier pMg = 99,0%. Kakoe KOIM4eCTBO MArHUS-ChIpLA U XJOpa MOXKET
ObITh moONydeHo 3a wmecdall (30 CyTok) € Takoro »3JIEKTpOJU3epa MpPU €ro



HernpepbIBHOM padoTe? KakoB ynenbHbII pacxon 3JeKTpodHepruu: a) Ha 1T Mg; 0)
Ha It Cl2, ecnu HanpsbxkeHue Ha BaHHe V = 6,4 B?

Pemenne

1) OcHoBHOM 3nekTpoxuMuyeckui npouecc B Banue MgCI2 — Mg + CI2 2)
DNEKTPOXUMHUYECKUE DKBUBAJIEHTHI ISl KOMIIOHEHTOB mporecca: qMg = 0,454
r/A-a; qCI12 = 1,325 1/A 4. 3) MecsiuHast IpOU3BOJIUTENLHOCTh BAHHBI HO MarHUIO-
ceipty gMg = I 1 qMg Bt / pMg = 20,8 1. 4) MecssuHOE€ KOJIMYECTBO XJIOPa,
npousBoaumoe ool BanHou gCI2 =11 qCI12 Bt = 60,1 1. 5) YaenbHblil pacxon
anektpodHeprun: W =V /q Bra)na 1 T Mg — WMg = 15650 kBT'w/T; 6) HA 1 T
Cl12 - WCI2 = 5370 kBT"4/T.

ITpumep 3. B exe METAJLUINYECKOTO HaTpus roJ10BOM
npousBoguTeabHOCTEI0 8000 T Na ycTaHOBJIEHBI BaHHBI, paloTarolUe Ha
XJIOpUCTOM 3JeKkTponuTe. KakoBa romoBas MOTpeOHOCTh I€Xa B TEXHUYECKOM
noBapenHoi conu (pNaCl = 99,7% NaCl), ecnu nmorepu conu coctaBisaoT 5% (K
=1,05) oT ee pacxoja Ha COO-CTBEHHO AJIEKTPOJIN3?

Pemennie T'omoas morpebHOCTs B NaCl gNaCl = gNaMNaClANa
KpNaCl= 21500 1/rox.

3aauu A1 CaMOCTOSITEIBHOTO PEIICHHUS

1. ATIOMUHHMEBBIN 3JIEKTPOIU3Ep HArpy3Koh 65 KA paboTaeT ¢ BHIXOJIOM IO
ToKy 89% Tpu cpeaHepacueTHOM HalpsKeHUU Ha BaHHe Vep = 4,8 B (¢ yuerom
NO-BBIIICHUS] HANPSHKEHUS 32 CYET MEPUOJUYECKHX «AHOIHBIX BCIBILIEKY).
MamunHoe  Bpemst  paboTel  anekrpoiuszepa  0,96.  KakoBel  romonas
IPOU3BOAUTEIBLHOCTD 0 ATIOMHHHUIO OJHOTO 3JIEKTPOJIM3Epa U YAEIbHBIA pacxon
ANEKTPOIHEPTUM HA | T momyyaeMoro merasmia?

2. BbIxoa Mo TOKY MpH 3JEKTPOIUTUYECKOM padMHUPOBAHUM ATIOMUHHUS (C
IPUMEHEHHEM TPEXCIOMHOTO METOa) paBeH 96%, a HaNps KEHWE HA BaHHE VB =
6,5 B. KakoBa BenuuuMHa yIEIbHBIX 3aTpaT »dJEKTpodHepruu Ha 1 T
padUHUPOBAHHOTO ATTFOMUHUS?

3. 3a cyrku paboThl MarHUEBOTO »JJEKTpoiHM3epa Harpy3kor 50 KA
nonydeHo 475 kr wmeramna, coaepxkamero 98,5% Mg, Cpeanee pabouee
HampsbkeHre Ha BaHHe paBHO 7,0 BO. PaccumTtaTh BBIXOJ MO TOKY U yIEIBHBIN
pacxon annekTposnepruu st 100%-Horo maruusi.

4. MaraueBblil AIEKTpOIN3ep paboTaeT MpH KATOJIHOM IUIOTHOCTH Toka Dk
= 0,70 A/cM2 u anonmHOM TIoTHOCTH Toka Da = 0,50 A/cM2 ; MEXIJIEKTPOIHOE
paccTosiHUE B BaHHE PAaBHO 7 CM; YHIEIbHOE COMPOTHBIEHUE JJIEKTPOJIUTA IPHU
temrneparype mnpo-uecca p = 0,46 Owm-cm (IpOXOAHYIO IUIOTHOCTH TOKa B
ANEKTPOJIUTE PACCUUTATh, KaK CpeHIO reoMerpuyeckyro ot Dk u Da). Kakoso
OyZeT maieHne HAMPSHKEHUS B DJICKTPOIUTE BAaHHBI?

5. C narpueBoro snekrponuzepa Harpyskoit 8000 A, 3aiutoro pacrjiaBoMm
€KOro HaTpa, 3a CYTKH MOJIYYEHO 85 KI' METaJUIMYE€CKOTO HATpHUs MPHU CPEIHEM
HanpsbkeHnn Ha BaHHe 5,0 B. PaccumTarh BBIXOJ MO TOKY M YAEIBHBIA PAaCcXo]
AIEKTPOIHEPTUH JIJISl MOTYUEHHOTO METaIa.

6. HanpsiokeHue pasnoxeHus JJIsl pacilaBa €JKOro HaTpa, UCIOIb3yeMOro B
Kaye-CTBE 3JIEKTPOJIUTA MPU MPOU3BOJCTBE METAUIMYECKOrO HATPHs, PaBHO 2,25
B. Uemy paBeH TEOpPETHYECKHA pacXOJ DJICKTPOIHEPTUM IIPU IMOJYyUYECHUU



MeTalInye- CKOro HATpusl B BaHHAX C TaKUM 3JIEKTPosUTOM? C KaKUM BBIXOJOM
0 DJHEpruu pa- OOTaeT HATPUEBBIM AIIEKTPONM3EP, HUMEIOUMH padoyee
HanpsbkeHne VB = 5,0 B u Beixox no toxky Bt = 52%"7?

7. Lex metamiuueckoro HaTpus umeeT 50 paboTaromMX 3IEKTPOJIU3EPOB,
kaxablid Harpy3koit 8000 A; BeIXOA IO TOKY UIsl mojydaeMoro Hatpus Bt = 52%;
MOTEPH DJIEKTPOJIUTA - €KOTO HATpa - COCTABISAIOT HA BCeX omnepanusax 5% ot ero
pacxofa Ha coOCTBEHHO 3jekTposiu3. KakoBa cyrouyHas moTpeOHOCTh Iiexa B
€IKOM Hatpe?

8. DIEKTpOIUTOM B HAaTPUEBOM IJIEKTPONM3Epe Harpy3koil 30 KA ciayKUT
pacIuiaB XJIOPUJIOB HATPUS U KaJblKs. BeIX0AbI 110 TOKY ISl TOJIy4aeMbIX HATPHs
U xjopa paBHbl 75%; HampsbkeHne Ha BaHHe VB = 7,0 B; mammHHOE Bpems
pabotel anektpo-nusepa f = 0,95. PaccuurtaTh romoByro NpOU3BOAMTEIBHOCTH
ANEKTpOIM3epa MO METAUIMYECKOMY HAaTpUi0 U XJIopy. UeMy paBeH ynenbHbIN
pacxo 3IEKTPOIHEPTUU JJIS OTYyHaeMOT0o HaTpHst?

9. Ilpu snexTponu3e COA0BO-XJIOPUIHOTO PACIUIABA C KUIKUM CBHHIIOBBIM
KaTo- JIoM o0Opasyercsi TpoiHO# cruiaB cieaytomiero cocrtara: 90%Ph; 9,25%Na u
0,75% xanusi. KakoBa cyTouHasi MPOU3BOJUTEIBHOCTh MO TPOMHOMY KaTOJAHOMY
CIUIaBy (B pacyeTe Ha HEMPEPBIBHYIO paboOTy) AJEKTpoJu3epa Harpy3kou 18 kA,
eciM BeIXoJ 1o TOKy paBeH 90%? KakoB yAenbHBIN pacxo]l AIEKTPOIHEPTrun Ha |
T TPOMHOTO CIUIaBA IIPU CPEAHEM HaIIpsKEHUU HAa BaHHY 5,5 B

10. JIns momydeHHs CBHHIIOBO-KQJIBIIMEBOM JIMTaTypbl MOXET OBITh
UCIIOJIB30BAH DJIEKTPOJIM3 pACIUIaBa XJIOPUIAOB KaJIbLUs U HATPUS C KUIKAM
CBHUHIIOBBIM KaToJoM. KakoBa cyTO4YHas NPOU3BOAUTEIBHOCTH 3JIEKTPOJU3Epa
Harpy3koi 2000 A: a) mo KanbIuio U 0) MO MOJTYyYEHHOW JIUraType, coaepKariei
3,4% kanblus, €CIU BBIXOJ MO TOKY ISl Kaiblus paBeH 75%7?

DIEKTPOXUMUYECKOE TTOKPBHITHE METAINIAMU U CIIJIABAMU

[Ipumepsl pemeHns 3ana4d

ITpumep 1. [locaegoBaTensHO ¢ Ja00OPAaTOPHON BAaHHOM ITMHKOBAHUS, 3aJv-
TOM LMAHUCTBIM DBJIEKTPOJIUTOM, BKIIOYEH MEAHBIA KyloHOMeTp. 3a 20 MHH
npoliec-ca IUHKyeMas JeTaib ¢ paboueil MoBepXHOCThIO S = 1,4 AM2 yBenTUYMIaCh
B Macce Ha gZn = 1,82 r, 3a 3TO K€ BpeMsl Ha KaTOJE€ MEIHOI0 KYyJIOHOMETpa
BbIcauiIoch 2,10 r meau. PaccumTaTh: a) BBIXOJ MO TOKY JUIS IIMHKA; 0) CPEIHIOO
TOJIIIUHY [TMHKOBOTO MOKPBITHS; B) CPEIHIOI KaTOJHYIO INIOTHOCTh TOKA B BaHHE
LIMHKOBAHUS.

Pemenue

1) KonmyecTBO 351€KTpUYECTBA, TPOTEKILIEE YEPE3 IIEKTPUUECKYIO Lenb Q =
gCu / qCu = 1,77 A-a. 2) Beixox mo TOKy IS mpoliecca IMHUHKOBaHHS BT =
gakrgreop 100 = gbakrQqgZn 100 = 84,2% 3) Cpennsisi TONMMHA TUHKOBOTO
MOKPBITUA (TUIOTHOCTH TTMHKA 7,14 T/cM3 ) 6 = gZn / S dZn = 18,2 mk 4) Cpennsis
KaToJIHasl TUIOTHOCTh TOKa mpoliecca muHKoBaHUsADK = Q / 1 S = 3,79 A/mm2 .
[Ipumep 2. B KOJIOKOJIbHYIO BaHHY HMHKOBaHHsS Harpy3kord 80 A OJHOBpPEMEHHO
3arpyxkeHo g = 15,0 kr geraneit ¢ yaenpHON MoBepxHOCThIO Syn = 19,2 nm2 /kr.
KakoBa HeoOxonumasi UIMTENBHOCTh Mpollecca MOKPBITUS IS TOJYyYEHHS
TOJIIMHBI IIMHKOBOTO ocajaka O = 15 MK, eciu BBIXOJA MO TOKYy B TakoM
AJIEKTPOJIUTE B CTAllMOHAPHBIX BaHHaX paBeH 90% M HEOOXOIMMOE YBEJIHMYECHUE



BPEMEHHM  DJICKTPO-JIU3a B  KOJOKOJBHBIX BaHHax (MJIsI  KOMIIEHCAIlUU
MEXaHWYECKOTO UCTUpaHUS U HE- PABHOMEPHOCTU TMEPECHINaHUs JeTalIei)
coctaBut 15% (K =1,15)?

Pemenue 1) IloBepxHocTh neraneit onHOM 3arpy3ku S = g Sya = 288 nm2 2)
Macca kaTOHOTO OcajiKa IIMHKa Jis IeTaliel Bceil 3arpy3ku gZn = S 6 dZn = 308
r. 3) [IponomxkurensHOCTh Mpouecca mokpeitus T = gZn / 1 qZn Bt - K = 4,044.
IIpumep 5.3. Jlnsg raJbBaHUYECKOrO MEIHEHMS JETajJed B CEPHOKHUCIOM 3JIEK-
TPOJIUTE UCIOJIb30BaH TOK MEPEMEHHOM MOJSIPHOCTHU C JJIUTEIBHOCTHIO KATOAHOTO
nepuoja Tk = 8 CeK U aHOJIHOTO Tepuojata = 2 CeK; MIOTHOCTh TOKa KaTOJAHOTO
ne- puogaDk = 10 A/aM2 , IOTHOCTH TOKa aHOAHOTrO Tiepuoaa Da = 5 A/am2 .
Boixon mo ¢akrtuueckoMy KaToIHOMY TOKy s meaun Bt = 99%. Kakoa
HeoOXxoauMas MPOJOJDKUTEIIBHOCTh Mpoliecca MEIHEHUS] TP TOJIIUHE MEIHOTO
nokpeiTust & = 20 Mk? Pemenue 1) CpennepacueTHoe 3HaueHUE (DAKTUUECKOM
KaToaHOM TIIOTHOCTH Toka Dk c¢p = Dxtk—Datra txt+ta = 7,0 A/mm2 2)
[IpopomxurenbHOCTH npoliecca MeaHeHUs T = ddCuDxk cp qCuBTt =13 muH.

3ajaun 71 CaMOCTOSATEIIBHOTO PEIICHHUSI

1. DAEKTPONMTHIECKOE OCAXKJCHHUE Ha JIETANAX IMHKOBOTO MOKPBHITHS TOJ-
muHOM 18 MK TpOM3BOAMUTCS B CYIb(PaTHOM DJJIEKTPOJUTE TMPU KATOTHOM
mIoTHOcTH Toka Dk = = 2,0 A/mm2 m Bt = 98%. KakoBa HeoOxoaumas
IPOJIOJKUTEIIBHOCTE TIPOIiecca IIMHKOBAHUS?

2. DNEKTPOJIUTHYECKOE HUHKOBAHUE JIETANIE OCYIIECTBIAIOCH B Te€UeHUE 22
MUH B IUAHUCTOM DJIEKTPOJIUTE MPH IIIOTHOCTU Toka Dk = 3,0 A/nM2 co cpenHum
BBIXOJIOM IO TOKY MJii LIMHKA, paBHbIM 85%. CKOJNBKO LIMHKA OCa)KJaeTcs Ha
JieTadu MOBEPXHOCThIO 2,7 nM2 3a Bpems mnpo-uecca? KakoBa npu 3TOM CpeaHsis
TOJILIMHA [IUTHKOBOT'O MOKPBITHS ?

3. Ilpu 31EKTPOIUTUUECKOM KaIMUPOBAHUM JIETAIM MOBEPXHOCTHIO 1,4 nm2
3a 32 MUH IIpoI1lecca MOJIyYeHO KaJIMUEBOE MOKPbITHE TONMMUHON 18 MK. [Ipu sToM
Ha KaToje BeIAeIUIoCh 37,8 Mi H2 (oObeM npuBeieH K HOPMAJIbHBIM YCIIOBUSIM).
KakoBa BenmnumHa BBIXOJA 1O TOKY uis Kaamus? Kakoil cuiibl TOK OBUI HC-
M0JIb30BaH MPU KaAMUPOBAHUHU JI€TaN?

4. KakoBa NOpOJOJKUTENIBHOCTh AIEKTPOJIUTHYECKOTO OCAKICHHS CIIOS
MEJI1 TOJIIMHON 25 MK: a) U3 MEIHO-IIMAHUCTBIX BaHH IPH IJIOTHOCTU TOKa Dk =
3,0 A/am2 u BeIXOAe MmO TOKy BT = 75% um 0) W3 CEpPHOKHCIBIX MEIHBIX
anexTponuToB npu Dk = 3,0 A/am2 u Bt = 99%?

5. KakoBa npoAoKUTENbHOCTD JIEKTPOJIUTHIECKOIO OCAXKIACHUS CIIOS OJI0-
Ba TOJIIMHOW 15 MK B CTallMOHApHBIX BaHHAX: a) U3 CTAHHATHBIX SJIEKTPOIUTOB
MPU KaTOAHOM mIoTHOCTH Toka Dk = 3,0 A/am2 u BeIXozAe mo Toky Bt = 65%:; 0)
U3 cep- HOKHUCIBIX 37eKTponuToB mipu Dk = 4,0 A/mm2 u Bt = 90%?

6. ITocne 1u 10MHH KaTOIHOTO OCAXJEHHUS CBHHIIA M3 OOPPTOPHUCTOBOIO-
pomHOTO 3neKkTponuTa (conb cBuHIA Buna Pb(BF4)2) mpu mmotHocTn Toka Dk =
3,0 A/nmM2 nHa pgeranmu moBepxHOCTBhIO 1,2 am2 ocamuinoch 14,7 T CBUHIIA.
PaccuuTath: a) BBIXOJ MO TOKY; 0) 00beM BBIACIUBIIETOCS Ha JIETAIM BOJOPO- 14,
MPUBEJICHHBIA K HOPMAJIbHBIM YCIIOBUSIM; B) CPEHIOK TOJIUHY CBUHIIOBOTO IO-
KPBITHSL.



7. Hanecenue Ha JeTany Cios 30J0Ta TOJIIMHOW 3 MK MPOU3BOJIUTCS B
nuanucToM 3JekTpoiaure Ha ocHoBe KAu(CN)2 mpu katogHON MIOTHOCTH TOKa
Dk = 0,3 A/am2 ¢ BeixozioM 110 Toky BT = 70%. Paccunraiite mpoaoKUTEIbHOCTD
mpoiiecca 30J0Y€HUs U YAEIbHBIN pacxo] 30710Ta Ha 1 n1M2 mokpeiTus (0e3 ydyeTa
€ro MmoTeph).

8. ITpu WHIAUPOBAHUU NETaIN IIOBEPXHOCTHIO 32cm2 B
60p(hTOPUCTOBOIOPOTHOM DIIEKTPOJIUTE, coAepkamuM uHanii B sujae In(BF4)3 3a
35,5 mun npouecca npu Dk = 2,0 A/qM2 noaydyeHO MHIAUMEBOE MOKPBITUE OO0IIeH
maccor 0,165 r. KakoBbl BBIXOA IO TOKY JUIsl MHIWS M €r0 CPEIHss TOJIIMHA Ha
neranu?

9. Inst SNEKTPOTUTHYECKOTO TMOJYyUYEHUs] MOKPHITUS U3 BBICOKOMEIUCTOTO
MEJIHO- IIMHKOBOTO cruiaBa - Tommaka (90 % menu u 10% nuHKA) MCMOIB30BaH
[MUAHUCTBIA 2JIeKTposauT. KarogHas mioTHOCTH Toka mpu mpouecce Dk = 3,0
A/nM2 , BeIXOA IO TOKY 18 criaBa Bt = 80%. [TnotHocTh mostygaemoro cruiasa d
= 8,6 r/cm3 . KakoBa mpoI0/KUTENIBHOCTh OCKICHHUS Ha JETaJSAX CJIOS TOMITaKa
ToauHon 150 Mk?

10. DnexTponn3omM 00pPTOPUCTOBOIOPOIHOTO AIEKTPOJIUTA, COACPIKAIIETO
Pb(BF4)2, Sn(BF4)2 u HexoTopbie Ipyrue KOMIIOHEHTHI, Ha JETajsX MOJIYyYEHO
MO-KPBITHE TOJIIMHON 8 MK M3 CBUHIIOBO-OJioBsiHUCTOTO cruiaBa (50% Pb, 50%
Sn). Ka-ToHast miioTHOCTH ToKa npu ocaxkaeHnu Dk = 1,0 A/amM2 , BBIXOJ 110 TOKY
st criaBa 6530k kK 100%. KakoBa mpo10KUTEIRHOCTD MpoIiecca 3IEKTPOoIin3a
(rutoTHOCTB KaToaHOro crutaBa d = 8,7 r/cm3 )?

6.5. Jx3aMeHAMOHHBIE BONPOCHI
(3K3aMeH He npedyCMOmpeH)

7. YAEBHO-METOJINYECKOE OBECIHEYEHUE JUCHUIIJIMHbI
7.1 OcHoBHas JauTEpaTypa
I. Kymxo X.b., Illypor H.W., Bunmmxkera M.K. @OyHKIIMOHATbHbBIC
MOKPBITHUS U3 PACIUIaBIICHHBIX COJIel, yueOHoe rmocooue, 2016. — 100 c.
2. CrenanoB B.I1. OcHOBHBIE BOIIPOCHI JIEKTPOXUMHUU PACILIABICHHBIX COJIEH.
ExatepunOypr: PO YpO PAH [Da.pec.]
3. DIEKTpOXMMHS PACIUIABICHHBIX COJEH [DIEKTPOHHBIM pecypc|: ydeOHO-

meroanueckoe mocobme/ HO.II. 3aiikoB [ ap.].— DIEKTPOH.TEKCTOBHBIC
nanable.— ExkatepunOypr: Ypanbckuii denepanbHbii yHHUBepcuTeT, IObC
ACB, 2014.— 88 c.— Pexum JIOCTyMa;:

http://www.iprbookshop.ru/68317.html.— DBC «IPRbooks»

4. KoHTpoJIbHBIE 33JJaHUSI U TECTHI MO Kypcy «TeopeTnueckas 3J€KTPOXUMUS
[DIIeKTPOHHBIN pecypc]: METOIMUSCKHEe yKa3aHus/ — DJIEKTPOH.TEKCTOBBIS
nmanHele.— Kazanp: Kazanckmii HamMOHAJIBHBIM  HCCIIEIOBATECIbCKUUN

TexHojornyecku ynusepcurer, 2015.— 44 c.— Pexum pgocryna:
http://www.iprbookshop.ru/63690.html.— 9BC «IPRbooks»

7.2. lonoTHUTEIbHAS JIUTEPATypa



1. DnexTpoxumudeckass KpUCTALIM3AMUS METAUIOB U CIUIaBoB. — M.: SHyc
— K, 199c.

2. Merannosenenue nokpeitui. — M.: CII Uatepmer Muxxunupunr, 1999.-
296c.

3. 3aiixoB IO.II., [lypos H.M., Cy3nansueB A.B. BpicokoTemneparypHas
anekTpoxumusi Kaneuusa. — ExarepunOypr: PO YpO PAH, 2013. — 200 c.
[Dn.pec.]

7.3. AuTepHeT-pecypesbl
1. CopaBounas npaBoBas cucrteMa «l'apant». URL: http://www.garant.ru.
2. CnpaBoyHan npasoBaa cucrema «KoHcynbtaHtMaoc». URL: http://www. con-
sultant.ru

npogeccuoHasbHble NMOUCKO8blE CUCMEMBI:
3. NonHoTekcToBasbasagaHHbIxScienceDirect: URL: http://www. sciencedi-
rect.com.

Bupryanbnbie npubopsl (virtualinstruments) - KOMIbIOTEPHBIE TPOrPAMMBI,
UCIIOJTHSIONINE, C TOMOIIBI0 KOMIBIOTEpA W OTHOCHUTEIBHO HECJIOKHOTO
obopynoBanus (aHaIOro-mUGpPOBLIX U IU(PPOAHATIOTOBRIX IpeoOpa3oBaTeseH,
JATYMKOB W KCIOJHUTEIBHBIX YCTPOUCTB), (YHKIHMH pPa3IdYHBIX TPHUOOPOB.
BuptyanbHbie pruOOpbl HCTIONB3YIOT KaK sl 3aMEHBI OOBIYHBIX TPHUOOPOB, TaK U
JUTSL peasTi3allii YHUKAIbHBIX M3MEPEHUM, JIJI1 KOTOPBIX HET OOBIYHBIX TPUOOPOB.

Buprtyanbapie npubopsl B (DH3MKO-XUMHUYECKOM SKCIIEPUMEHTE MOYKHO
HaWTH Ha caiite: http://pdeis.at.tut.by/

ba3zvl oanmnvix
JIns caMOCTOSTEIbHOM, WHAUBHUIYaIbHON paOOThI, TOATOTOBKH MPOCKTHBIX H
MCCJIEIOBATEILCKUX pabOT TO TEAaroruyeckod MPaKTHKE PEKOMEHIYeTCS
HCIIOJIb30BaTh JEKTPOHHO-OMOIMOTEUHYIO CHCTEMY (pecypchl HHPOPMAITMOHHOTO

nentpa ®I'BOY BO KBI'Y olecneunBaromuii 1OCTYN K PSIAy MEXKIyHAPOITHBIX
M3/1aTeNIbCTB U 0a3 TaHHBIX:

1. SciVerse Scopus(http://www.scopus.com)

2. OBC IPR BOOKS (http://iprbookshop.ru/)

3. 9BbC «KoncyabTaHT ctyaenTa» (http://www.studentlibrary.ru)
4. Web of Science (WOS) (http://webotknowledge.com).

7.4. MeToauveckue yKa3aHusl K JJa00pPaATOPHBIM 3aHSITHAM
(He npedycmompeHro no yuebHomy Niamy)


http://www.garant.ru/
http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/actuator.htm
http://pdeis.at.tut.by/
http://www.scopus.com/
http://iprbookshop.ru/
http://www.studentlibrary.ru/
http://webofknowledge.com/

7.5. MeToau4eckue yKasaHus 110 NMPOBEJACHUIO PA3JIMYHBIX YUYeOHBIX
3aHATHH, K KypCOBOMY NPOCKTHPOBAHHUIO U APYTUM BHIaM CaMOCTOSATEIbLHOM
padoThbI

Memoouueckue ykazanusa K npAKMu4ecKum 3aHAMUAM

[IpakTuyeckue 3aHATHS MPEACTABISIIOT cO00i 0co0yI0 (hopMy OpraHu3aluu
y4eOHOro mpoiiecca, B XOJ€ KOTOPOro CTYACHT AOJKEH MNPUOOPECTH YMEHHUS
MOJIy4aTb HOBBIE Y4yeOHbIE 3HAHUS, WX CHUCTEMATU3UPOBAThH; ONEPUPOBATH
0a30BbIMU ~ TIOHSATHUSAMH W TEOPETUYECKUMHU  KOHCTPYKIHUAMH  Y4EOHOM
JUCIUIUIMHBI; pelllaTh MO3HaBaTEIbHbIE 3a7a4d; JJOTUYHO BBICTPAUBATH YCTHBIE U
NUCbMEHHBbIE TEKCThl. Lleaplo MpakTUYeCKUX 3aHSATHH SBISETCS NPUOOpETeHHE
CTy/ICHTAMU HOBBIX 3HAHUW, YMEHUW W HABBIKOB, HEOOXOIUMBIX IS
npodeccuoHaIbHON JAesATENbHOCTH, Pa3BUTUE Y HUX TYMAHUTAPHOT'O MBIIIJICHUS U
MHTEJJICKTYaIbHBIX CIIOCOOHOCTEN KaK CpeJCTBAa WHJIMBUIYAJIbHOIO OCBOCHHUS
yuyeOHOM guciuiuinHbl. Bce 310  TpeOyeT THIATENbHOW MOATOTOBKU K
NPAKTUYECKUM 3aHATHSAM. [Ipy MOAroTOBKE K MPAKTUYECKUM 3aHSATUSM CIEIyeT
UCIIOJIb30BaTh BCIO PEKOMEHIOBAHHYIO JINTEPATYypy, Pa3MEIICHHYIO Ha OyMaKHBIX
U DJIEKTPOHHBIX HOCUTENIX. BHavane oOydaromumcsi He0OXO0AMMO O3HAKOMUTHCS
C TUIAaHOM TPAKTHUYECKOTO 3aHSATHS, 3aT€M IPOYUTATh TEKCThl PEKOMEHOBAaHHOM
JUTEPATypbl U HATH MHPOPMALIMIO, HEOOXOAUMYIO JJI MUCBMEHHOTO OTBETa Ha
MIOCTaBIIEHHBIE BOTPOCHI.

Oco6oe MecTo B CTPYKType MPAKTUUYECKOTO (CEMUHAPCKOTO) 3aHATHS UMEIOT
yueOHble  JOKJaAbl Wid  pedeparbl, KOTOpPHIE IMO3BOJSIOT  CTYACHTaM
OPOJEMOHCTPUPOBATh  3HAHUST W YMEHHUA, CBSI3aHHBIE C  TBOPYECKOM
CaMOCTOSITEIILHOCTBIO, U B MEPBYIO OYepe/lb, yMEHHUS YUTATh U TIOHUMATh y4eOHbBIE
M Hay4YHbIE€ TEKCThI, CHCTEMATU3UPOBATh U KOHIENTYAIU3UPOBATH, COJIEPKAIIUECS
B HHUX 3HaHHA B COOTBETCTBHHM C OIPEACICHHBIM alropuTMoM. [0TOBSCH K
JIOKJIaly, Haa0 IMPOYUTATh PEKOMEHJIOBAHHYIO JINTEPATypy U COCTABHUTH IJIAHBI
NPOYUTAHHBIX TEKCTOB, YTO TO3BOJIUT COCTAaBUTh IUIaH Jokjana. Ha ocHoBe
noknaga numytes pedepatsl. OOs3aTeNbHBIM yCIOBUEM MOATOTOBKH pedepaToB
SIBJISIETCS. UCTIOJIb30BaHUE JOTIOJIHUTEIIBbHOU JINTEPATYPHI.

Memoouueckue yKazanusa K camocmoamenbHoil padome.

CamocTosTenbHasi padoTa CTyI€HTOB, IPEAYCMOTPEHHAs] YYEOHBIM IIAHOM
B 00beMe 57 4acoB OT 00ILero KOJIMYECTBa YacoB, I0JKHA COOTBETCTBOBAThH OoJiee
rmyOOKOMY  yCBOGHHIO  H3Yy4aeMoro  Kypca,  (GOpMUPOBaThH  HaBBIKH
HCCIIEI0OBATENbCKON pabdOThl U OPUEHTHPOBATH CTYICHTOB HA YMEHHE MPUMEHSTh
TEOPETUYECKNE 3HAHWUA HA TPAKTHKE. 3aJaHus I CaMOCTOSTEIHHOW pabOThI
COCTaBIIFOTCS IO pasjenaM MU TemaM, [0 KOTOPbIM HE MPeayCMOTPEHBI
ayIUTOpHBIE 3aHATUSA, JUOO Tpedyercs JOMOJHUTENBbHO MpopadboTaTth U
MpOAHANIN3UPOBATh paccMaTpUBaEMbIil MpenojaBaTeeM Marepual B 00beme
3aIrIaHUPOBAHHBIX YACOB.

OpraHu3anus camMoCTOSATENbHOM pPadOThl CTYAEHTOB OCYILECTBISETCSA 110
TPEM HAIPABIICHUSIM

* OIpeJIeTICHUE LIeU, TPOTPaMMBbI, IJIaHA 3a1aHUs WU PaOOTHI;



* CO CTOpPOHBI MPENoAaBaTeNsl CTYJEHTY OKa3blBA€TCA MOMOIIb B TEXHHUKE
U3Yy4YeHHUsl maTepuaina, 1noa00pe JUTEepaTypbl A O3HAKOMJIEHHS M HaIllUCaHUA
KypcoBoii paboThl, pedepara;

KOHTPOJIb YCBOCHMS 3HAHUU, NPUOOPETEHUs HABBIKOB IO JUCLUILIMHE,
OLICHKA BBIMOJHEHHON KOHTPOIBHOU U KypCOBOM pabOTHI.

@DopMBbI CaMOCTOSITENBHOW PabOThl CTYAEHTOB - 3TO MUCbMEHHbIE PAOOTHI,
U3yYEeHHE JINTEPaTyphl U MPAKTUYECKASI 1€ITEIbHOCTb.

CamocTosITeIbHOE HM3YyYEHUE JIUTEpaTypbl MOXKHO MOJpa3[eiuTh Ha
OTJEJIbHBIE BUJIBI CAMOCTOATEIBHON pabOTHI:

o u3ydeHue 0a30BOM JUTEPATYPHI - yUeOHUKOB U MOHOTpaduii;
U3YyYEeHHE JIONOJHUTEIBHON TNTEPATYPHI;

NEPUOJUUYECKUX U3TaHUM,
CTEIIMATU3UPOBAHHBIX KHHT, TPAKTUKYMOB;
KOHCTIEKTHPOBAaHUE M3yYSCHHBIX HCTOUHUKOB.

Camocmoamenvuas paboma SBISETCS OJHUM W3 BUJOB y4eOHOI
JESATENBHOCTH OOYYAIOMIMXCS, CHOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIIBHOCTH,
OTBETCTBEHHOCTH M OPraHW30BAHHOCTH, TBOPYECKOr'O0 TMOJXOAa K PEIICHUIO
npoOjeM ydeOHOro u nMpodecCHOHAIBHOTO YPOBHSI.

CamocrosiTenbHas paboTa MPOBOJAUTCS C LIEIBIO:

O O O O

0 CHUCTEMATH3alUH U 3aKPETUICHUS MOJYICHHBIX TEOPETUUECKUX 3HAHUM
U TIPAKTUYECKUX YMEHUN 00y4arouuxcs;

o yrayOJaeHus U pacliupeHusl TEOPETUUECKUX 3HAHUIA;

o dbopMUpOBaHUS YMEHUI UCTIOJB30BaTh CHEIIUAIBHYIO TUTEPATYPY;

o pa3BUTHS  TO3HABATENIbHBIX  CIMOCOOHOCTEH W aKTUBHOCTH
00y4JaromuXxcs: TBOPUECKON MHUITMATUBBI, OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH;

o dbopMHUpOBaHUS CaMOCTOSITEIBHOCTH MBIIUICHUSA, CIIOCOOHOCTEN K
CaMOPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHUIO U CaMOpeaIn3alliu;

o Pa3BUTHS UCCIEIOBATEIHCKUX YMEHHIA.

AynutopHas camocTosiTeNbHas paboTa MO Y4YeOHOW JUCIUIUIMHE Ha
y4eOHBIX 3aHATHUAX IO/ HEMOCPEICTBEHHBIM PYKOBOJICTBOM TMPENOAABATENS U T10
ero 3amaHuto. BHeaynuTopHas caMoCTOsITeIbHAs padOTa BBIMIOIHAETCS IO
3a/IaHUIO MpernoAaBartess 0e3 ero HemoCPEACTBEHHOIO YUaCTHs.

Bunsl 3amaHuii Ayl BHEAyIUTOPHOM CaMOCTOSITENbHOM paldOThl, HX
collepKaHMe U XapaKTep MOTYT MMETh BapUaTUBHBIN U TudPepeHIpOoBaHHbIN
XapakTep, YYMTHIBaTh COCNU(PUKY H3y4yaeMOWl  y4yeOHOW  JMCIMIUIMHBI,
WHJMBHUIYaJIbHbIE 0COOCHHOCTH 00y4aromerocs.

Kontpons camocTosiTenbHOM pabOTBl M OLEHKAa €€ Pe3yibTaToB
OpraHu3yeTcs Kak eIMHCTBO ABYX (hopm:

- CAMOKOHTPOJIb U CaMOOIIEHKa 00yYaroIIerocs;

- KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI ITPENOIaBaTENs.

Opranu3ysi CaMOCTOSITEIbHYIO padOTy, HEOOXOIMMO IOCTOSIHHO O0yYaTh
CTYJIEHTOB MeToAaM Takoi paboTel. [lakeT 3aganuii 1ji1 caMOCTOSITEIbHOU paOOThI
CIEQyEeT BbIAABATH B HAYaJe€ CEMECTpPA, OIPEICIUB MPEACIbHBIE CPOKH UX
BBIMIOJIHEHUA M CAaud. 3aJaHusl JJi1 CaMOCTOSATEIbHOW pabOoThl >KeIaTeIbHO
COCTaBJISITh U3 00s13aTeNIbHON U (paKyIbTaTUBHOM YacTeil.



Opranuzanus ¥ OCYIIECTBIECHUE KOHTPOJS 3HAHUU CTYJEHTOB MO pa3jieiy
«CaMmocrositenbHas paboTa» NPOBOJUTCS BO BHEYPOUHOU (opMe Mo cucreme
ompoca, Oecel, OpraHM3allid W TPOBEICHUM KOHTPOJBHBIX paboOT U
KOJUIOKBUYMOB, a  TakXe  JIOMOJHUTEIBHOMY  H3YYEHHUIO  COACPKAHUS
MEPUOAMYECKUX U3IaHUH 10 MpobieMaM U3y4eHUs JaHHOW JUCIUTLUIAHEI.

Oo0pa3oBaTesibHbIEC TEXHOJIOTHHU

JIna peanu3anyy 1O3HABATEIILHOM U TBOPYECKOM AKTUBHOCTHU CTYIEHTOB B
y4eOHOM TIPOIIecCe MCIOJIB3YIOTCSI COBPEMEHHBIE 00pa30BaTelibHbIE TEXHOJOTHH,
JAIOUIME BO3MOKHOCTH IMOBBINIATH KayecTBO oOpa3zoBaHusa, Oozee 3(h(HEKTUBHO
UCIIOJIb30BaTh y4eOHOE BpPEeMsI M CHUXKATh JIOJII0 PENPOIYKTUBHOMN N1€ATEIbHOCTH
yyalluxcsi 3a CYeT CHIDKEHHMS BpPEMEHM, OTBEACHHOTO Ha BBINOJHEHHUE
CaMOCTOSATEIbHOUN paboTHI.

bonbimoe  BHUMaHuWe ~— yaensieTcs  MCHOJb30BAHUIO  COBPEMEHHBIX
NeAarortueckuxX TEXHOJIOTHM, OCHOBAaHHBIX Ha WCIIOJIB30BAHUU TEPEIOBBIX
WHHOBAIlMOHHBIX  TEXHOJOTMA B  TIpenojaBaHuu  AucuuiidHbl.  [lox
WHHOBAIITMOHHBIMU METOJaMU B BBICIIEM NPO(ecCHOHATBHOM 00pa30BaHUU
NOHMMAIOTCS  METO/bl, OCHOBAaHHBIE HA  HCIOJIb30BAHMM  COBPEMEHHBIX
JOCTIKEHUH HayKu W WHGOPMAIMOHHBIX TEXHOJOTH B oOpazoBaHuu. OHH
HAIpPaBJICHbl HA TMOBBIIIEHNWE KaueCTBa MOJATOTOBKU IYTEM Pa3BUTHS y CTYACHTOB
TBOPUYECKHX CIOCOOHOCTEH M CaMOCTOSITENIBHOCTH (METOABbl TPOOJIEMHOrO0 U
IPOEKTUBHOTO OOYYEHUS, MCCIEOBATEIbCKUE METOJbl, TPEHUHIOBBIE (HOPMBI H
T.J.).

Hcnonb3oBaHue COBPEMEHHBIX WHHOBAIMOHHBIX TEXHOJIOTHMH B y4eOHOM
nporecce mo3BOJISIET:

- COYeTaThb BBICOKYIO DKOHOMHUYECKYI J((PEKTUBHOCTh M THOKOCTH
y4eOHOTr0 mpoliecca;

- IIUPOKO MCIOJIH30BaTh HH(GOPMAIIMOHHBIE PECYPCHI B YYEOHOM IPOIIECCE;

- CYIIECTBEHHO PACIIMPUTh BO3MOKHOCTH TPATUIIMOHHBIX (hOPM O00yUECHUS;

- MIO3BOJISIET peaIn30BaTh HOBBIC 3P eKTUBHBIC (POPMBI 0OYUCHUSI.

PaGoThl Mo BHEAPEHHUIO W UCTOJIB30BAHUIO COBPEMEHHBIX WHHOBAIIMOHHBIX
TEXHOJIOTMH 00YUYEHHUs IPOBOJSATCS B HECKOJIBKUX HAIIPABICHUSX:

- CO3JlaHUE€ COBPEMEHHOT0 y4yeOHO-METOJUYECKOro oOecreueHus: yueOHoro
Ipolecca M COBEPIICHCTBOBAHME OpPraHU3allMM YydeOHOro Ipolecca IyTeM
BHEJIPEHHE HOBBIX TEXHOJIOTMH OOy4YeHHs, B TOM 4YHUCIE AUCTAHIMOHHBIX
oOpazoBarenbHbIX TexHONoruH (JIOT);

- IpOrpaMMHO-TEXHHUYECKOe o0ecmedeHne y4yeOHOro mporecca ¢
MCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTHI 00y4YeHHUS,;

- mnoBeimieHne kBamdukanmuu [MIIC u YBII B o6nactm paspabotku
COBPEMEHHOI'0 y4€OHO-METOJUYECKOTO OOECIEYEHUsI W HMCIOJB30BAHHUS HOBBIX
TEXHOJIOTUU 00yUYCHHUS;

NHHOBallMOHHBIE METO/BI, UCIIOJIB3yEMbIE B 00pa30BaTEIbHOM IIpOLIECCE:

1. Mcnonb3oBanue HHPOPMAIMOHHBIX PECYPCOB U 0a3 3HAHUIA.

2. IlpumeHeHHe 3JIEKTPOHHBIX MYJIbTUMEAUNHBIX YYEOHUKOB U Yy4EOHBIX
oCcoOui.



3. OpueHTalusi coAaep KaHusi Ha JIYYIIUE€ OTEYECTBEHHBIE U 3apyOeiKHbIC
aHaJoru 00pa3oBaTEIbHBIX IPOIPAMM.

4. IlpuMeHeHre NpeANPUHUMATENLCKUX UIEH B COIEPKAHUU KyPCOB.

5. Hcnonws3oBanue mpoOIeMHO-OPUEHTUPOBAHHOTO MEXKIUCIUILIMHAPHOTO
MO/IX0/1a K U3YUEHHUIO HAYK.

6. [IpyuMeHeHne aKTUBHBIX METOJOB OOYUYEHHMsI, KKOHTEKCTHOTO O0yUEHUs» U
«00y4YeHHUs Ha OCHOBE OIIbITa.

7. MHcnonb3oBaHue METOLOB, OCHOBAaHHBIX Ha U3YyYECHUU M[PAKTUKU
(casestudies).

8. MHcnonb3oBaHWE NPOEKTHO-OPTraHU30BAHHBIX TEXHOJOTHUH OOy4YeHHs
paboTe B KOMaH/Ie HaJl KOMIUIEKCHBIM pelIEHUEM MPaKTUYECKUX 3a/1a4.

Bce 3TO mO3BOJNSET CTyAEeHTaM  OpPraHu3oBaTh M IMPOBOJUTH HAy4YHO-
UCCJIEIOBATENbCKYIO JEATENBHOCTh W MPEANojaraer BbIIOJHEHHE padboT 1o
U3YYCHHBIM pa3felaM W MHTepecaM, a TaKXKe TMPOSBICHUIO TBOPUYECKUX
CIIOCOOHOCTEN U CAMOCTOSITEIbHOCTH CTYJIEHTOB.

IMemaroruveckme JlocTHuraemMbie pe3yJIibTaThl
TeXHOJIOTHH
[IpobGnemHOE 0OyUeHHUE Cozmanne B y4eOHOUM  JIESITCIHHOCTH

NpOoOJEeMHBIX  CUTYaIlUid U OpraHu3anus
AKTUBHOW  CaMOCTOSITEIbBHOM  JeSTEIbHOCTU
CTYJIGHTOB TI0O WX pa3pelieHuio, B pe3yJbTare
4ero  MPOUCXOJUT TBOPYECKOE  OBJIAJICHUE
3HAHHUSIMHU, YMEHUSMH, HaBbIKAMH, Pa3BUBAIOTCS
MBICIIUTEIIbHBIE CTIOCOOHOCTH.

Pa3znoypoBHEBOE 00yUeHUE Y MpenoaaBaTes MTOSABJIACTCS
BO3MOXHOCTh ~ [OMOTaTh Ciabomy, yAeNATb
BHUMAaHUE CWIbHOMY, pEalIU3yeTcs KeJaHue
CHJIBHBIX  ydYalmmxcss ObICTpee H  TIIyOxke
npoaBuraTeCsi B oOpaszoBanuu.  CuibHBIC
y4dalinecs YTBEPKAAIOTCS B CBOUX
CIIOCOOHOCTSIX, ClTa0ble TOTYy4Yat0T BO3MOYKHOCTD
UCIIBITHIBATh  YYEOHBIA  YCIEX, TMOBBINMIACTCS
YPOBEHb MOTUBAIIMU YUEHbSI.

[IpoekTHBIE METOIbI OOYUYECHUS Pabota mo JgaHHOW METOOMKE JaeT
BO3MOXHOCTh  Pa3BUBaTh  WHJWBUYaJIbHBIC
TBOPYECKUE CIIOCOOHOCTH CTYACHTOB, Ooiee
OCO3HAHHO MOAXOANTH K MPOo(ecCHoHaTbHOMY U
COLMAIBHOMY CaMOOITPEICIICHUIO.

VccnenoBaTenbCKue METONBI B Haer BO3MOKHOCTb CTyJIeHTaM
00y4eHHH CaMOCTOSITEJIbHO  TOMOJIHATH CBOM  3HAHWUS,
rIyOOKO BHHKATh B H3Yy4aeMyl MpolOiemy u
MpeAnoiaraTh MyTH €€ PELICHUs], YTO BaXKHO MPHU




dbopMuUpOBaHUK MUPOBO33PEHUS. ITO BAXKHO IS

BUJIOB OOYYAIOIINX UTP

ONPEAECICHNUS.  WHIMBUIAYAJIbHOW  TPACKTOPUHU
pPa3BUTUA KaXKOTO CTYJICHTA.
TeXHOIOrUsT HCHOJIb30BaHUs B Pacmupenne Kpyrosopa, pa3BuUTHE
0Oy4eHHH WIPOBBIX METOJIOB: [IO3HABATEIBHON NEATENBbHOCTH, (POPMUPOBAHUE
POJIEBBIX, IEJOBBIX, U JPYTUX [ONPEAEICHHBIX YMEHUH u HAaBBIKOB,

HEOOXOAUMBIX B TPAKTUUYECKON ESTEIhHOCTH,
pa3BUTHE 00IICy4YeOHBIX YMEHUI U HABBIKOB.

OOyuyeHue B COTPYIHHUYECTBE
(koMaHHas, rpyImnoBas
paboTa)

CoTpyITHUUECTBO TpAKTyeTCs Kak WUaes
COBMECTHOW  pa3BHUBAIOLIEH  JAEATEIbHOCTH
B3POCJIBIX u MOJPOCTKOB, CyTtb
WHMBUIYaJBLHOTO MOJIX0/Aa B TOM, YTOOBI UJTH
HE OT y4eOHOro mnpeaMeTra, a OT JUYHOCTH K
npeaMeTy, HUATH OT TeX BO3MOXHOCTEH,
KOTOPBIMHM pacriojiaraeT CTYACHT, NPUMEHSThH
MCUXOJIOTO-TIEAArOTMUYE€CKUE JTIMAarHOCTUKH
JTUIHOCTH.

I[I/ICTaHIII/IOHHBIG
O6paSOBaT€JII>HLIG TCXHOJIOTHH

[Ipumenenue uH(OPMaIIMOHHBIX U
TE€JIEKOMMYHHKAIIMOHHBIX ~ TEXHOJOTHH  IpuU
OIOCPEIOBAHHOM (Ha pAcCTOSHUM) WIH HE
MOJIHOCTBIO OIIOCPEJOBAHHOM B3aMMOJECHCTBUU
oOy4aromierocs MO3BOJISIIOT pa3BUBaThH
WHAMBUAYalbHbIE  TBOPYECKHME  CIOCOOHOCTU
CTYJIEHTOB, Hay4yuTh HUX Ooliee OCO3HaHHO
MOJAXOAUTh K npodeccuoHaTbHOMY
CaMOOIPEICIICHHIO.

3nopoBbecOeperaromme
TEXHOJOINH

HUcnonp3oBanne  JaHHBIX  TEXHOJIOTHUH
MO3BOJISIIOT PAaBHOMEPHO BO BpeMs 3aHATHUS
pacnpeaensaTh  pa3juyHble BHUABI  3aJIaHUU,
yepe0BaTh MBICIUTEIBHYIO JACATEIBHOCTh C
bu3uYecKor,  OmpenensTb  BpeMs  IOJa4yu
CJIO)KHOTO  y4eOHOTO Marepuaja, BBIACIATH
BpeMs Ha MPOBEJICHHE CaMOCTOSITEIBHBIX paboT,
HOpMaTUBHO npuMmeHatb TCO, 4yrto naer
MOJIOKUTEIbHBIC PE3YJILTAThl B O0YYECHUH.

Cuctemy WHHOBAIIHOHHOU
OIICHKH «ITOPT( OO

dopmupoBaHue MEPCOHUPUITUPOBAHHOTO
ydyeTa JOCTHXKEHUH CTYJEHTa KaK MHCTPYMEHTa
MEeJarornuyecko  MOJIJEPKKA  COLMAIBHOTO
CaMOONPECIICHUS, OMNPENEICHUsS TPACKTOPUHU
WHVB. Pa3BUTHUS JTUIHOCTH.




B yueOHOM mponecce HCHOIB3YIOTCS AKTHBHbIE W HWHTEPAKTHBHbIE
(¢opmbl npoBencHUs 3aHATUM: JOKJIAAbl C MPE3CHTALUEN, aHAIU3 IPE3CHTALUU
COBMECTHO €O CTyJIEHTaMH, 3alllUTa AaBTOPCKUX INPOEKTOB, PEIICHUE
CUTYallMOHHBIX 3aJay, pa300p KOHKPETHBIX CHUTyallud MO TeMaM, BCTPEYU CO
CrieUaIMCTaMH B 00J1acTh (PU3HUECKON KYJIbTYPhI U CIIOPTA.

KoMmnbloTepHas cuMyJasinusi: B KOMIIBIOTEDHOM Cpele € IOMOIIBIO
MMEIOIIUXCS ~ MPOTPAaMMHBIX  CpPEICTB  MOJEIHMPYETCS Ta  WIM  HHAS
npodeccruoHanpHas (TEXHUYECKas, DSKOHOMHUYECKas WM HWHasg) CUTyalus,
npobiema wiM 3aaada, Mozenb. Ha 3Toil ocHOBe oTpabaThIBaeTCsi MPUHSTHE
TEXHUYECKUX WU  yhpaBieHuyeckux pemenuil. Ilpu 3Ttom  TpebyroTcs
CaMOCTOSTEIbHBIN MOUCK U MpopaboTka MHPOPMALMK O OTIAEIBHBIM BOIPOCAM
TEOPETHYECKOTO Kypca, KOHCYJIbTAllMM NPENOAaBaTENs], B3aUMOJEUCTBUE C
COKYpPCHUKAaMH, CO3/IaHH€ TBOPUECKUX IPYIII € pacnpeneaeHueM QyHKUUN U Tp.

NuTepakTuBHBIE BHAeoJeKIUM C cUHXpoHHbIMU crnaiinamu (MBCC)
npeHa3HA4YeHbI JIJIs TOBBIIMICHHUS KauecTBa U 3(PGEKTUBHOCTU OOyYEHHUS 3a CUET
o0ecreynBaeMoro MMM BBICOKOTO Kod(duimeHTa mepeaadyud Meaarorundyeckoro
BO3JICMCTBUS, OKa3bIBAEMOT'0 Ha CTYIEHTOB IPEMNO/1aBaTENEM.

NuTepaktuBHOE O0OO0y4YyeHHWE OCHOBAaHO Ha TMPSIMOM  B3aMMOJICHCTBUU
CTYJIGHTOB CO CBOMM OIIBITOM U OIBITOM CBOUX ApPY3€H, TaKk Kak OOJIbIIMHCTBO
MHTEPAKTUBHBIX YIPAXKHEHUI 00paIlaeTcsi K OMBITY CAMOT0 y4Yallerocs.

AKTHBHBIEe (opMBbI O0yUYeHHUSsI: TJIC YydYalluecs SBISIOTCS ‘“‘CyObeKTOM”
oOydeHHMsl, BBIMOJIHSIIOT TBOPYECKHE 3aJaHUs, BCTYNAlOT B JHAIOT C
npenoaasBateneM. OCHOBHBIE METOJBI 3TO TBOPUYECKUE 3aJaHUsI, BOIPOCHI OT
CTYZEHTA K IIPENOAaBaTe0, U OT IPENOAABATENS K CTYACHTY.

IMaccuBHble ¢QopmMbl 00y4YeHHsI: TJ€ CTYJICHTbl BBICTYNIAIOT B POJIU
“00bekTa” 00yueHUusi, KOTOpbIE IOJKHBI YCBOUTH M BOCIPOU3BECTH MaTepual,
KOTOpPBIA MepefaeTcss UM MPernojaBaTeeM - HCTOYHMKOM 3HaHUU. OCHOBHBIE
METO/IbI ATO JIEKLIUS, YTEHHE, OMPOC.

8. MarepuajibHO-TeXHUYECKOE OOecneyeHne JUCHUUIINHBI.

8.1. JIeKIMOHHBIE 3aHATHUSA:

* AyauTopuM, OCHAIllEHHbIE MYJIbTUMEIUMHOW ammapatypoil (MpoeKTop, 3KpaH,
KOJIOHKH, KOMITBIOTEP/HOYTOYK).
* JIeKuuoOHHbIE ayTUTOPUU (JOCKA, MEJI, YKa3Ka)

8.2. [IlpakTtnueckue/ceMUHApCKUE 3aHATUS: AYIUTOPUH, OCHAIEHHBIC
MYJIbTUMEIUWHON arnraparypou (mpoekTop, JKpaH, KOJIOHKH,
KOMITbIOTEp/HOYTOYK). OO0opynoBanune Ha Oa3e mabopaTopuii HHCTHTYTA. Y4eOHO-
METOJMYECKHE MaTepHallbl B  JJICKTPOHHOHW  QopMe, NPeayCMOTPEHHBIC
WH()OPMAITMOHHO-TIONCKOBOM  cucTeMoi  yHuBepcutera «MHpopMamus s

CTYIEHTOB.
ba3br naHHBIX
Neni/mm HaumenoBanme Kparkasn Anpec caiita Haumeno:
3JIEKTPOHHOTI0 pecypca XapaKTepUCTHKA BJIAEJILIA;
1. «WebofScience» ABTopureTHas http://www.isiknowledge.com/ Kommnani
(WOS) MOJIMTEMaTHYECKas Cyoaue
pedepaTuBHO- Ne WoS/:



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/

oubnuorpaduyeckas u
HayKOMeTpuueckas 0asza
JIaHHBIX, B KOTOPOU
WHJICKCUPYIOTCS

okoiso 12,5 Thic. KypHaIOB

AKTHB¢

SciverseScopus
M3/1aTeIbCTBA
«2np3eBup. Hayka u
TEXHOJIOTUHN»

Pedeparupnas n
aHanmuTH4ecKkas 6aza
JAHHBIX, COEPIKaIIast
21.000 perieH3upyeMBIX
s)kypHainos; 100.000 kuwr;
370 KHIWKHBINA cepuit
(mpoomKaromuxcs
U3JIaHN);

6,8 MJIH. TOKJIaJI0B U3
TPYZIOB KOH(epeHIInH

http://www.scopus.com

N3 paTenscn
T

Cyo6anue
Ne Scopus
AKTHB¢

HayuHas 3JieKTpOHHAast
oudauorexka (HOb
PODN)

OnexkTpoHHas OuOIMoTEKA
HAYYHBIX MyOJIMKaui -
MOJTHOTEKCTOBBIC BEPCUU
oxoi10 4000 MHOCTpaHHBIX
1 3900 oTeuecTBEHHBIX
Hay4HBIX )KyPHaJOB,
pedepatsl myoukauit 20
TBICAY )KYPHAJIOB, a4 TAKXKE
ornucanus 1,5 MiTH.
3apyOSKHBIX H POCCUUCKIX
JIiccepTaiui.

2800 pocchiicKux
JKYpHAJIOB Ha
0e3B0O3ME3THOIN OCHOBE

http://elibrary.ru

Bba3zanannbIx Science
Index (PUHII)

HanuonansHas
HH(pOPMAIHOHHO-
aHAJUTHYECKas CHCTEMA,
aKKyMyJIHpYyromas oomee 6
MIJITHOHOB ITyOJTHKATIHI
POCCHIICKHX aBTOPOB, a
TaKxe HHpopManuio 00 ux
LIUTUPOBAHUH U3 Oosee
4500 poccuiickux
JKYPHAJIOB.

http://elibrary.ru

C

JInnen
Scienceln
oT
AKTHBE

IBC «KoHcyJbTaHT
CTYAEHTa»

13800 m3manwmii 110 BceM
00J1aCTAM 3HAHHH,
BKJII04Yaer 6omee uem 12000
Y4EeOHHUKOB U y4eOHBIX
nocoouii st BO u CIIO,
864 HanMeHOBaHUI
KypHaJoB u 917
MOHOTrpaduii.

http://www.studmedlib.ru
http://www.medcollegelib.ru

000 «

(
Horosog
Ot
AXTHBC

9BC «Jlanb»

OJeKTpOHHBIE BEPCUU KHUT
BEIYILMX U3ATENbCTB
y4eOHON 1 HaydIHOH
JUTEPATYPhI (B TOM YHCIIE
YHHUBEPCUTETCKUX
U3JaTEeNbCTB), TAK U
3JIEKTPOHHBIE BEPCUH
MIEPUOJUUECKUX H3IaHUH
10 PAa3IMYHBIM 00JIaCTIM
3HAHUH.

https://e.lanbook.com/

000 «Ob
]

Hdor

oT
AKTHB¢



http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/

7. Hanmonanbnas OOBbenuHeHHBIN https://a30.pd OI'b
3JIeKTPOHHAs 3JIEKTPOHHBIH KaTaor rocyaapct
oubmorexka PI'b (hOHIOB POCCUHMCKHUX Horosop N
OMOINOTEK, COMepIKALIUI 1
4 331 542 351eKTpOHHBIX Cp
JIOKYMEHTOB
00pa30BaTeIbHOr0 U
HAYJIHOTO XapakTepa Imo
Ppa3JIMYHbIM OTpPaCIAM
3HaAHUU
8. 9BC «IPRbooks» 107831 nyOnukanuii, B http://iprbookshop.ru/ 000 «
T.4.: 19071 — yueOHBIX (
u3nanuii, 6746 — Hay4IHBIX Jlorc
n3ganui, 700 KOJIEKIUH, oT
343 xypnana BAK, 2085 AKTHBC
AyIMOU3JaHUH.
9. 9BC «lOpaiit» nas DNEKTPOHHBIC BEPCHU https://www.biblio-online.ru/ 000 «D1eK
CIlio yaeOHON U HAyIHOU IOPA
JIUTEPATYPHI U3ATETHCTB Ioros
«tOpaiit» s CIIO u Ot
3JIEKTPOHHBIE BEPCUH AKTHB¢
MEePUOANYECKUX M3AaHUN
10 Pa3INIHBIM 00JIACTSIM
3HAHUI.
10. | Polpred.com. Hooctn. | O630p CMMU Poccnn n http://polpred.com 000 «lo.
00630p CMMU. Poccusi u | 3apyOexns. [lomHbie
3apy0exbe TEKCTHI + aHAIUTHUKA U3
600 n3manuii mo 53
OTpacisiM
11. IIpe3naeHTckan Bonee 500 000 http://www.prlib.ru OI'BY «Ilper-
ouodamorexa uM. B.H. | 3JeKTpOHHBIX JOKYMEHTOB M. 5.H. ]
Eabpuuna o ucropuu OreuecTna, ]
pOoccHuiicKon Coraame
rocyaapCcTBEHHOCTH, Cpo’
PYCCKOMY SI3BIKY U IIPaBY JATbHEY
3apyoexknoe aunen3suonnoe IO
Ne
Ne IIpousBoan HanMeHoBAHMe KoMMeHT | JIMIIeH3H | 10TOBOP
TeJb apuu " a Ha
2020 rox
Office 365 J0IoB
1 MSAcademi | ProPlusEduShrdSvr HB?;(I\I:O JIMIIEH3HU OP
' ¢cEES | ALNG SubsVL MVL KELY 5 Ne20/9A
PerUsr A Faculty EES -223
Office 365 JIOrOB
MSAcademi ProPlusEduShrdSvr HYXHO JR— OP
2. cEES ALNG SubsVL MVL BCEMY N No2O/DA
PerUsrSTUUseBnft Stu- KbI'Y '_223
dent EES
NACU/, J10T'OB
3 Corel CoreIDRAW Graphics N®uM, | nuuensu opP
' Suite NHDwuP, i Ne20/9A
KHUTD -223



http://iprbookshop.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://www.prlib.ru/

Ne
e IIpousBoamn HanMenoBamHme KoMMeHT | JiMleH3H | 10TOBOP
TeJab apum ) a Ha
2020 rox
J0OT'OB
) JIMLIEH3HU OP
4. ABBYY FineReader KbI'Y N No20/DA
ABBYY -223
Poccniickoe aunen3uonHoro IO
Ne
No IIpousBon HanMeHoBAHMe KomMmeHTa | JIMLIEH3H | J0TOBOP
HTEJIb puu H a Ha
2020 roa
Kaspersky Endpoint Securi-
ty mnsOusHeca — J0IoB
N ) . HY)KHO
1 Kaspersky Crannmapthsiii Russian Edi- BceMy JIMIICH3U OP
) tion. 1500-2499 Node 1 KEL'Y s Ne20/9A
yearEducationalRe- -223
newallLicense
Dr.WebDesktopSecuritySui J10T'OB
HY)KHO
te KommnekcHas 3ammra + JIMTICH3HU OP
2. DrWeb BCEMY
entp ynpaBnenus Ha 12 KEL'Y s No20/DA
mec., 200 T1K, npoanenue -223
YHUN] JOI'OB
(HYXHO JUTICH3U OoP
3. Antunnaruat BY3 Beemy N No20/DA
KBI'Y) -223
Poccuiickoe I1O (cB000aHO pacnpocTpaHsieMmoe)
IIpousBoaute O
Ne p . a HaumenoBanue KomMmenTapun JUIEeH3H
"
StarForceTech
1 nologies, Foxit PDF Reader JUISL IPOCMOTpa AJIEKTpoHHbIX | becrar
Poccus, JIOKyMeHTOB B crangapre PDF HO
MockBa
2. Poccus 7zip apxXuBaTop BeCHHOHaT

8. OcobeHHOCMU peaausayuu OUCL{UﬂﬂUHbI 011 uHeanuodos u AUy ¢ 0epaHuU4eHHovimu

803MOXHOCMAMU 360p08bﬂ

[ONns CTyAeHTOB C OrpaHNUYeHHbIMU BO3MOXKHOCTAMM 340PpO0BbA CO34aHbl CNeLnasbHble

yCNnoBuAa ANa nonyyYeHma obpasoBaHuA. B uenax 4oCcTynHOCTM NOyYeHUs BbiCLIEro

06pa3oBaHMA No 06pa3oBaTeNbHbIM NPOrPaMmmam MHBAUAAMMU U NULLAMU C OTPaHUYEHHbBIMM

BO3MOXHOCTAMMU 300pP0OBbA YHUBEPCUTETOM obecneuunBaeTcs:




1. AnbTepHaTUBHaA Bepcua oduLManbHOro calita B cetn «MHTepHeT» ans cnabosmnanlumx;

2. Ana nHBaNMAo0B C HapyLeHUAMM 3peHuns (cnabosunadailme, cienblie) - NpUcyTCTBUE
aCCUCTEHTa, OKa3sblBatoLLero obyyatowemyca HeobxogMMyHo MOMOLLb, Ay6anpoBaHMe BCayX
CnpaBo4YHON MHPOPMALMM O pacnmcaHMM yYebHbIX 3aHATUIA; Ha/IMYME CPeACTB ANs YCUNEHMUA
OCTaTOYHOrO 3peHuns, bpaliIEBCKON KOMMbIOTEPHOM TEXHUKU, BUAEOYBENNYMTENEN, MPOrPaMM
HEeBM3yaNbHOro A0CTyna K uHGopmMaLmn, MPOrpaMm-CUHTE3aTOPOB PeYn U APYrnx TEXHUUYECKNX
cpeacTB npuema-nepeaadun ydyebHom nHbopmaLmm B AOCTYMNHbIX GOpMaXx Ans CTYAEHTOB C
HapyLIEeHUAMN 3peHuUs;

3.018 MHBANNA0B M NUL, C OFPAHUYEHHBIMM BO3MOMXKHOCTAIMM 34,0P0BbA MO CAYXY
(cnabocnbiwalme, rnyxme) —3ByKOYyCMINBAKOLWLAA annapaTypa, My1bTUMeAniHble CpeacTBa U
Apyrne TeXHUYECKMEe cpeacTBa Npuema-nepeaadym yyebHo nHpopmaLummn B 0CTYMHbIX
dopmax;

4. ina UHBANMAO0B U UL, C OTPAaHUYEHHBIMW BO3MOXKHOCTAMM 34,0P0OBbA, UMEIOLWMX HAPYLLIEHUSA
OMNOPHO-ABUTaTENbHOrO annapara, Co34aHbl MaTepPUanbHO-TEXHUYECKUE YCI0BMUA
obecneuymBatowme BO3IMOKHOCTb 6ecnpenaTCTBEHHOro A0CTyna obyyatowmxca B y4ebHble
nomeLLeHus, o6 beKTY NUTAHUA, TyaNeTHbIE U APYrMe NOMELLEHNA YHUBEPCUTETA, a TaKKe
npebblBaHWA B YKa3aHHbIX MOMELLEHUAX (Hainume paclMpPeHHbIX ABEPHbIX MPOEMOB,
NOPYYHEN M APYrMX NpUcnocobaeHni).

Obyyatowpeca U3 Yncna nL, C orpaHNYEeHHbIMMU BO3MOMKHOCTAMM 340P0BbSA
obecneyeHbl 3N1EKTPOHHbIMM 06pa3oBaTeIbHbIMM pecypcamm B opmax, aaanTUMpoBaHHbIX K
OrPaHMYEHMAM UX 340POBbA.

OOy4JarIuMcs ¢ OTrpaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS  TPEIOCTABIISIOTCS
CHCIHMaIbHbIC YUYeOHHMKH W YydeOHble IMOCOOWs, HMHas ydeOHas JIMTeparypa, CICIHaIbHBIC
TEXHHYECKHE CpeacTBa OOydYeHHUS KOJUICKTMBHOINO ¥ HWHAMBHUAYAJHLHOTO  ITOJIB30BAHMS,
MPEIOCTABIICHHE  YCIYI  acCUCTeHTa  (IMOMOIIHWKA),  OKAa3bIBAIOMIECIO  OOy4YaroONIuMCs
HEOOXOJMMYI0  TEXHMYECKYH0 IIOMOINb, a TakKe YCIYTH CYpJONEPEBOIYUKOB U
THDIOCYPIOTICPEBOTYHKOB.

a) s C1a00BUISAIINX:

- Ha DK3aMeHE IPHCYTCTBYET ACCHCTEHT, OKAa3bIBAIOLIUI CTYIACHTY HEOOXOIMMYIO
TEXHUYECKYI0 IOMOIIb C YYETOM HHIUBUAYaJIbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHsTh
paboyee MecTo, IePEABUIAThCS, IIPOYUTATh U OOPMHUTH 3aJlaHUE, B TOM YHCIIE 3alUChIBas 10T
TUKTOBKY);

- 3amaHusl JUI  BBINOJIHEHHS, a TaKXKEe MHCTPYKIHS O TMOPSIKE TPOBEIACHUS
3aueTe/aK3aMeHa OPOPMIISIFOTCS YBEIUYEHHBIM MIPU(TOM;

- 3aJaHM U1 BBIIIOJIHEHMS Ha DK3aMeHe 3aUNTHIBAIOTCSA aCCUCTEHTOM;

- MICbMEHHBIE 33/1aHUs BBITIONHSIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY;

- obecrieunBaeTCs MHAUBUyaIbHOE paBHOMEpHOE ocBenieHrne He meHee 300 JItoKc;

- CTYOEHTY /7S BBINOJHEHHsS 3aJaHUs TPU HEOOXOJWMOCTH MPEIOCTABISCTCS
yBEJIMYUBAIOIIEE YCTPONCTBO;

B) JUIS TIIyXUX U CIa0O0CIHBIIANTNX:

- Ha 3a4yeTe/sK3aMEHE TMPUCYTCTBYET ACCUCTEHT, OKAa3bIBAIOMIMKA  CTYICHTY
HEO0OXO0IUMYI0 TEXHUYECKYIO TTIOMOIIb C YYETOM UHAWBHIYaTbHBIX 0COOEHHOCTEH (OH TTOMOTaeT
3aHATh pabodee MeCcTo, MepelBUraThCs, MPOYHTaTh M OGOPMUTH 3aJaHHE, B TOM YHCIE
3aMuchIBas MO/l AUKTOBKY);



- 3a4€T/9K3aMEH MPOBOIUTCS B MUCBMEHHOU (opme;

- oOecrieunBaeTCs HAIUYHE 3BYKOYCHIMBAKOIICH ammaparypbl KOJUIGKTHBHOTO
MOJIb30BAHMSI, TPH HEOOXOJUMOCTH TIOCTYMAIOIIMM MPEIOCTABISACTCS 3BYKOYCHUIMBAIOIIASL
arraparypa MTHAUBUAYaJIbHOTO IMOJIL30BaHUSA;

- 10 JKEJIAaHUIO CTY/ICHTA PK3aMEH MOXKET MTPOBOAUTHCS B MUCHEMEHHOU QopMme;

o) JUIsl JUIl C HapYHICHUSIMU OIMOPHO-JABUTATEILHOTO ammapara (TsDKEJbIMU
HApYIICHWSIMA JIBUTATEIBHBIX (YHKIWNA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH):

- INMCBbMCHHBLIC 3aJaHWs BBINIOJHAIOTCA Ha KOMIBIOTEPE CO CIHCUHUAIU3UPOBAHHBIM
IporpaMMHBIM o0ecrieueHneM Win HAaAUKTOBBIBAIOTCA ACCUCTCHTY,

- 110 JKEJIAaHUIO CTY/ICHTa YK3aMEH MTPOBOIUTCS B YCTHOU (hopMme.



JUCT UBSMEHEHUWH (Jlonoanennii)
B pabouyl0 MpOrpaMmy Mo JUCIUILINHE
«TeopeTuqeche OCHOBBI I'aJIbBAHOTCXHUKH »
1o HanpasieHuto noaArotoBku 04.03.01. «XUMUA»

Ha 2020/ 2021 yueOHbI# TOJ

Ne dnemeHT (NyHKT) PN/ lNepeyeHb BHOCUMbIX MNpumeyaHune
N3MEeHEeHWM (A0NONHEHMI)

OOcyxieHa 1 peKOMEH/I0BaHa Ha 3acelaHnu Kadeapbl HEOPraHUIeCKOU U
bu3uIecKor XUMUU

IpoTOKOI Ne OT « » 2020 r.

3aBemyromuii Kapeapoi X.b. Kymxos
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