degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: SHGKTpOXI/IMI/II{GCKI/IG HAKOIIMTCJIKM SHCPIrvu U IrCHCPATOPHI. TCOpI/IH U MIpaKTUKa
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadenpa GU3MKA OPraHU30BAHHBIX CTPYKTYP MU XUMHUYECKUX TPOLIECCOB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: E.B. 3onotyxuna, A-p XHUM. HayK

ITporpamma oGcysxaeHa Ha 3aceqaHny Kadeaps! PU3UKKU OPraHU30BAHHBIX CTPYKTYP U XUMHUYECKUX TPOLIECCOB
12.02.2024



Juctumuimaa — "DIeKTpOXUMHUYECKUE

HAKOIIUTCIIN

AHHOTANMA

SHEPrMM W TeHeparopel. leopus U MpaxTHKa"

npeaHa3HadeHa Uil (GOPMUPOBAHUS y OOYHarOUIMXCs CIEHHAIM3UPOBAHHBIX NMPEICTABICHUH O MPUHIMIAX
paboThl, UICTOPUU PAa3BUTHSI, TEXHUYECKOM YCTPOHCTBE U3BECTHBIX U Pa3padaThIBAEMBIX AJIEKTPOXUMHUYECKHUX

HCTOYHUKOB DHEPTHUH.
1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- (opmupoBaHue y OOydYaIOUIMXCSI CHEIHMAIU3UPOBAHHBIX INPEACTABICHWH O MPHHLUUNAX PadOTH,
UCTOPUU Pa3BUTHUS, TEXHUUECKOM YCTPOMCTBE M3BECTHBIX M Pa3padaTbIBAEMbIX 3JIEKTPOXMMHUYECKUX

HUCTOYHHUKOB SHCPIUU.

33]13‘[1/[ JAUCHUIIINHBI

- yoiyOnenue 0a30BbIX M (OPMHUPOBAHHE CIELUATM3UPOBAHHBIX 3HAHUM M TPEACTABICHUH O
IpPUHIKIAX PaObOThI, OCHOBHBIX MPOLECCAX U UX MEXaHU3MaxX M TEOPETHYECKOM ONMCAHNH, JIEKAIUX B
OCHOBE COBPEMEHHBIX 3JEKTPOXHUMHUYECKNX MCTOUYHUKOB DHEPTUH, O MaTrepuanax HCIOJIb3YEMBIX IS

UX U3roTOBJICHUS.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BhIpabaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTEILHOCTE IIIaros,
MpenBUIA pe3ylbTaT KakIOT0 W3 HHUX W OILEHHBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- 3aKOHBI, JIEKAIIHe B OCHOBE pabOTHI JIEKTPOXUMHUYECKUX UCTOUHUKOB dHeprun (OXUT);

- TEOPETHYECKNE OCHOBBI METOJIOB, UCIIONB3YEMBIX Ui XapakTepuctuku OXUT;

- JIOCTOMHCTBA W HEAOCTATKU PAa3JIMYHBIX, KOHCTPYKLHOHHBIE OCOOEHHOCTH M SKCIUTyaTallMOHHbIE
xapakTepucTuku paznuunbix OXUT, marepuansl, ucnonssyromuecs B OXUT pa3HbIX THUIOB M HX

0COOCHHOCTH DKCILTyaTalluu;
- OCHOBHBIC TIOMCKOBBIC CHCTEMBI,

0asbl

JaHHBIX W BCAYHIHUC TMCPHUOAUYCCKUC U3NaHHUA 110

SJICKTPOXUMUICCKUM UCTOYHHUKAM SHCPIHHU.

YMETb:




- pa3nuyarh OCHOBHBIE BU/IbI IEKTPOXUMUYECKUX UCTOUHUKOB 3HEPIUY;
- OOBACHATH NPUHUUIIEL padoTbl paznuudbix OXUT, BBIOMparb MeETOABl MX XapakTEPUCTHUKH, -
aHaJIM3UPOBATh PE3YJIBTAThl AEKTPOXUMUUECKUX UCIIBITAHUM;
- oueHuBarh IenecoodpazHocts npumeHenus OXUT wucxons W3 CTPOCHHSA, 3IEKTPOXHUMHUYECKHUX,
XMUMHUYECKUX U TEXHUUYECKUX XAPaKTEPUCTHUK;
- aHAJM3UPOBATh HAYYHYIO JIUTEPATYpy C LeNbi0 BbIOOpa nHpopManuu O paboTe, MEePCIEeKTUBAX H
xapakTepucTukax pasnuunbix OXWT, olieHuBaTh NEPCHEKTUBBI BBEICHMsI B SKCIULyaTalldl0 HOBBIX
BHJIOB 3JJIEKTPOXHUMHUYECKHX HCTOYHHMKOB DJHEPIHH, BCTPaWBaTh M3BECTHBIE WCTOYHHMKM OJHEPTUU B
9HEPreTU4ECKHE TEXHOJIOIMUECKHUE CXEMBI.

BJIAJIETh:
- OCHOBHBIMH 3JIEKTPOXUMUYECKUMH TEOPUSMHU U KOHLEMIUSIMH, OMUCHIBAIOIIMMHU MPUHIMIIEI PaOOTHI
OXUT;
- OCHOBHBIMH 3JIEKTPOXUMHUYECKUMHU MeToiaMu xapakrepuctuku OXUT;
- HaBBIKAMH MOJIETIMPOBAHUS Mpo1eccoB, npoucxoasmux B OXUT pa3Hbix THIOB;
- HaBBIKAMHM K MHTEpIpETalud U OOCYKICHHS pE3yIbTaTOB MPOBEACHHOIO HCCIICAOBAHMUS,
OCHOBBIBAsACh Ha COBPEMEHHOH JuTeparype I0 NIEKTPOXUMHUYECKHMM HCTOUYHUKAM DJSHEPruM U
MaTepuaam JJs HUX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Bsenenue B kypce 4 7
) [lpencraBneHne O  XapaKTEPUCTHKAX 4 3
OXUT
TepMoanHamMKMKa M KUHETHKA IMPOLIECCOB
3 B OXUT. BonsramnepHsie 6 7
XapaKTePUCTUKU
4 DNeKTpoNM3epsl M TaJbBaHHUYECKHE 4 ]
anemeHThl. Knaccudukanus
5 IIepBUuYHbBIE HCTOUHHUKYU TOKA 4 7
Bropuunsie UCTOYHUKHU TOKA.
6 OcobenHocTu AKKyMYJISITOPOB c ) ]
BO3JYLIHBIMU 3JEKTpomaMu. IIpoTounsie
Oarapen
7 CymnepkoHIeHCATOPBI 2 7
8 TOIUIMBHBIE TIEMEHTBI 4 8
Hroro yacos 30 60
[ToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. BeeneHue B Kypc




Crpykrypa Kypca "DNeKTpoXUMHUYECKHe HAKOMIUTEIN SHEPTUU U reHepaTopsl. Teopus U mpakTuka'.
UzBectHpie yueOHble wmarepuansl. [IpoGrembl ocBoenus. [lepBuUuHBIE MCTOYHHKH 3HEPTUU.
HeBo30o0HOBIIEMBIE ¥ BO30OHOBISIEMBbIE BHbl MCTOYHHKOB SHEPTUH. DHEPreTHYECKHE PECypCHhI.
DNEeKTpOXUMHUYECKHE UCTOYHUKH dHeprun. OOmume npeacrasienus. Mcropusi BOSHUKHOBEHHUS.

2. Ilpencrasnenue o xapakrepuctukax IXUT

[lorenuman osnexrpomoB, Hampsbkenne wu  OJC. HomwuuanbHOe HampspkeHue. MOIITHOCTS.
HomuuanpHass MomHOCTe. MakcuManbHass MOIIHOCTb. JlomycTumble napamerpel  paspsaa.
Hampsokenne 3apana m o paspspa. MakcuManbeHelid dHeprozanac. Tumbel KIIZI. MaxkcumanbHas
eMKOCTb. YIIeJIbHBIC XapakTepuCcTHKH. [IpencTrapienue 00 31eKTpOXUMHUIECKOM TeHEepaTope.

3. TepmoguHamuka u kuHeTHKa nporeccoB B OXWT. BonbramnepHbie XapaKTepUCTUKH

Hanpsoxkenne pasomMkHyTO#i 1enu. BnusitHue npuponsl 3mekTpoia M MOOOYHBIX IPOLECCOB HA
HampsDKeHWE  pa3oMKHyTOM 1menu. BombT- W BarT-ammepHble  Xapakrepuctuku OXUT.
Ilepenanpsxkenuss. Tunbl nepeHanpspkeHuid. Ilomspuzanums. Tumbl nafeHus HaNpsHKEHUS IPH
pazpsine OXUT u ux BriIaAbl OpU pa3HbIX TOKAX pa3psa B BOIbTAaMIIEpHYIO KpuByro. Kunertnueckue
Y4acTKH BOJBTaMIIEPHON KpuBOH. TadeneBCKUi y4yacTOK, OMHYECKHH Y4acTOK, JU(QPYy3HOHHBIN
y4acTOK. XapaKTepUCTUKNA KMHETUKH JIEKTPOAHBIX peakluuil U ux BiausHue Ha BAX.

4. DIeKTpONU3ephl U ralibBaHNUeCcKHe deMeHThl. Kinaccndukarus

Paznmuuuss Mexny SIeKTpoiau3epoM M TajdbBaHMYeCKUM 3jeMeHToM. Ilomyuyenue Bozmopona
UIEKTPOJIU3HBIM METOAOM. THIIBI 2NEKTPOIHU3EPOB. JJOCTOMHCTBA U HEAOCTATKU.

5. HepBI/I‘lHBIe HCTOYHHUKH TOKa

[lepBuuHbIE MCTOYHMKH TOKa. THIBI, OOLIME NPUHUUIB PabOThl, MPAKTUYECKOE NPUMEHEHUE,
ucropus pa3Butus. Jlutuessie 6arapen

6. Bropuunble HCTOUHMKM ToKa. OCOOEHHOCTH AKKyMYJSTOPOB C BO3AYIIHBIMH 3JIEKTPOIAMHU.
[IpoTtounsie 6arapen

Bropuunble ncTouHMKH TOKa. KHCIOTHBIE M IIENOYHBIE aKKyMYJSITOpBI. THIIBI YCTPOMCTB M MX
IpUMeHeHHe. DNeKTpoabl. DnekTponutsl. [Iponeccsl, gexaniie B 0cHOBE paboThl. XapaKTepUCTUKU

JluTHii-nOHHBIE aKKYMYJISITOPhL. THIBI YCTPOHCTB W HMX mpuMeHeHHe. OCOOCHHOCTH JIMTHEBBIX
AKKyMYJISITOPOB.  YCTPOMCTBO  JUTUH-HOHHBIX  AKKyMYJSITOPOB. OIIEKTPOABL.  DJIEKTPOJIMTHI.
[Iponeccrl, nexarmue B OCHOBE pa0OTHL. XapaKTEPUCTHKHU. JIUTHH-OIMMEpHBIE aKKyMYJISTOPHI.
[locTnutneBsie (HaTpuid, KWK, MarHuii) akKyMyJIATOpel. Jlerpagauns mMarepuaigoB akKKyMyJIsiTOPOB
U CIIOCOOBI €€ OIICHKU.

AKKYMYJSITOPBI C BO3LYIIHBIMU 371eKTpogaMu. [1po0neMbl TUTHEBBIX aKKyMYJISITOPOB C BO3AYIIHBIMH
anektponamMu. Penokc-Oarapen. Tunbsl.  YerpoiictBo. Karanmzaropel. [lpuHiumnel  paOoTHL
Oco0eHHOCTH KOHCTPYKIUH. THIIHYHBIE pelOKC-PeKIHH. XapakTepucTHki. O0IacTu NpuMEHEHHUS.

7. CynepKoH/IeHCATOPBI

[Monstue o cynepkonmeHcaropax. Tumbl. [Tpuniunsr pabotel. Buapl. Pexxumbl paGoTel. EMKOCTB.
[lapameTpsl, Biustone Ha eMKOCTb. OTIHYHE OT KIACCHYECKHX KOHIEHCaropoB. TecTupoBaHue
cynepkosjeHcaropa. [Ipumenenue

8. TonMBHEIE 2JIEMEHTHI



TormnmuBHble 31eMenThl. Kimaccudukanus. OOwmme npuHuunsl pabotel. lloHstHe 0 TpexdazHon
rpanune. [Ipaktuueckoe mpumenenue TO, uctopust pa3BUTHs. TBEepIONOIMMEPHBIE TOIUIMBHBIC
anementsl (TIITO). Ilpunuunsl u ycnoBust pabotsl. Buapl tomnmus. Peaknum. KaramuzaTtopsl.
Yerpoticto.  [lpuumnbl  gerpamamuun TO. CnocoObl  OIGHKH —JIeTpajiallddl  DIEKTPOJIOB B
JNIEKTPOXUMHUYECKUX HCTOUYHUKAX SHEPrud. TOIJIMBHBIE 3JIEMEHTHI Ha OCHOBE OpPraHUYECKUX
torumB. Tumbl. Karammsaropsl. Ilpsmble 1 moGounsle peakiuu. HemocraTkn M mpenmylecTsa.
MemOpanno-anektpoanbiii 6ok, Crneunduka. OcoOEHHOCTH KOHCTPYKIHMH. XapaKTEPUCTHKH.
Ob6nactn mnpumeHeHus. CpeaHeTeMIiepaTypHble TOIUIMBHBIE 3J€MEHTHL. [IpHHIMIBI  PaOOTHI.
OcHoBHble omMuMsi. Marepuansl. Paboune nuanasoHsl Temmeparyp. MemMOpaHHO-3IEKTPOAHBII
onok. Crienuduka. 0COOCHHOCTH KOHCTPYKIIMHU. XapakTeprucTuk. O0nacTu mpuMeHEHUSI.

TOTD (Teepmookcuanbie T3). Ilpunummer padorsl. OcHoBHblE OTaMuMs. Marepuansl. PaGoune
NMana3oHbl  Temmeparyp. MeMmOpaHHO-3JIeKTpoaHbIll  Onmok.  Crenuduka. XapaKTepUCTHKH.
Koaddumment remneparyproro pacumpenus. OcoOeHHOCTH KOHCTpyKuu. O0IacTi mpuMeHEHUS.
buoronnmuabie dmeMenTsl. Tunbl. [Tpuniunsl pabotel. OcHoBHBIE oTiiMumsa. Marepuainsl. Paboune
PeXHUMBL. CyOCTpar W KaTaau3aTop, Mmenuarop. MeMOpaHHO-3IeKTponHbld Onok. Crenuduka.
Xapakrepuctku. OcobeHHOCTH KOHCTPYKIHH. O01acT MpUMEHEHUSI.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, He0OXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast ayuTOpHs, OCHAIIICHHAS MAPKEPHOU JTOCKOH, MYJIBTUMEIUIHBIM IIPOSKTOPOM U SKPAHOM.
CamocrosTenbHas paboTa CTyIeHTa 00€CIIeYNBACTCS TOCTYITHOCTRI0 OMOTMOTEYHOTO (POHIA, TOCTYIIOM
K HHTEpHET-pecypcaM HayUHBIX MyOIHKaINH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
Jlureparypa BblaeTcs Ha Kadeape:

1. barouxwuit B.C. OcHoBbl anektpoxumuu. M.: Xumus, 1988. 400 c.

2. NamackuH b.b., [lerpuit O.A., Hupnuna I A. Onekrpoxumust. M.: Xumus, 2006. 672 c.

3. baroukwuii B.C., Ckynaun A.M. Xumuueckue ucTouHUKH Toka. M.: Dueprouzaar, 1981. 360 c.

4. Koposun H.B., Ckynaun A.M. Xumudeckue ucTouHukd Toka. M.: MOU, 2003. — 740 c.

5. Ho6poonbckuii FO.A., I'yrepman B.E., Cmupnosa H.B., JIeickoB H.B., ®ponosa JI.A., Kypuranosa
A.b. DnekTpoxuMuYecKre HaKOIMTeNU U Ipeodpa3oBaresin 3Hepruu: Yuedbnoe nocobue / KOx.-Poc.
roc. TexH. yH-T. — HoBouepkacck: FOPI'TY(HIIN), 2012. — 76 c.

JlononHuTenbHAs TUTEpaTypa
Jlureparypa BblaeTcs Ha Kadeape:

1. Brett Ch., Brett A. Electrochemistry. Principles, methods, and applications. Oxford University Press.
1994. 444 p.

2. Bard A.J., Faulkner L.R. Electrochemical methods. Fundamentals and applications. 2nd ed. Wiley.
2001. 850 p.

3. Bagotsky V.S., Skundin A.M., Volfkovich Yu.M. Electrochemical Power Sources: Batteries, Fuel
Cells, and Supercapacitors. N.-Y.: Wiley, 2015. - 400 p.

4. Conway, B. E. Electrochemical Supercapacitors. Scientific Fundamentals and Technological
Applications. Springer, 1999.

5. Kawmenes 10.b., Yesnos U.I. CoBpemMeHHbIE XUMUYECKHE UCTOYHUKHY TOKA. ['ampBaHUYEeCKHe
AIIEMEHTBI, aKKyMYJISITOPBI, KOHACHCATOPBI. Y4eOHO-cripaBodHoe ocodue. Cankr-IletepOypr,
CIIoI'YKuT, 2009. — 90 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. Hayunas snekrponHas Oubnnorexka POOU www.elibrary.ru
2. Hoctyn k 6a3aM gaHHbIX WOS



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

ITpu MOATOTOBKE M YTEHHUHM JICKIMIH MOXET OTPEOOBATRLCS CICIYIOIEE MPOrPaMMHOE 00eCTICUCHHE:
MS Word, MS Power Point.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4alouMi TUCHUIUINHY, JODKEH C OJHOM CTOpPOHBI, OBIAaJeTh OOIIMM MOHSITHHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBI, TOJKEH HAYUUTHCS IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha MPaKTHKE.
B pesynbrare u3ydeHus QUCLUIUIMHBI CTYAEHT JOJDKEH 3HaTh OCHOBHBIE OIPENENICHUs AUCLUILINHBI,
YMETh NPHUMEHATH IOJIYYEHHBIE 3HAHUS MPU PEUIEHUM 3aJaHMA TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
WCIIOJIb30BaTh MOJTYYEHHBIE 3HaHUA MIPH PACCMOTPEHUH pa3HbIX ycTponcTB OXUT.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

- IOCEUIEHUS BCEX JIEKLIHUH, TPEAYCMOTPEHHBIX IPOIPaMMON;

- CaMOCTOSITEIbHON pabOThI CTYJCHTA.

CamocrosiTenbHas paboTa BKITIOUAET B Ce0s:

- YTEHHUE PEKOMEH/I0BaHHOH JIUTEpaTyphl;

- TpopaboTKy yueOHOro Marepuana, MOArOTOBKY OTBETOB Ha BONPOCHIL, MPEAHA3HAYECHHBIX JUIA
CaMOCTOATENBHOTO U3yUEHUS;

- IOATOTOBKY K BBIITOJIHEHHUIO 3aIaHAN TEKYIIEH U MPOMEKYTOUHON aTTeCTALNH.

[lokazarenem BiaJeHHUs MaTEpUaIoOM CIY>KUT yMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo n1oOWTHCS MOHMMaHHS MU3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBIN KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHUS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa GU3MKH OPraHU30BAHHBIX CTPYKTYP M XUMHUYECKUX IPOLIECCOB
Kypc: 1
KBau(pukanus: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: E.B. 3on0oTyxuHa, I-p XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PEIYIBTATC U3YUCHUA NUCHHUIIINHBI ((BJIGKTPOXI/IMI/I‘-IGCKI/IG HAKOIIUTCJIIN SHCPTHUU U T'CHCPATOPHI. TGOpI/IH u

MPaKTHKa» 00YJatOMIMNACS JOKEH:

3HATb:

- 3aKOHBI, JIS)KAIIHe B OCHOBE pabOTHI 3JIEKTPOXUMHUYECKUX NCTOUHUKOB 3Heprun (OXUT);

- TEOPETUYECKHE OCHOBBI METOJIOB, UCIIONIb3YEMBIX sl XapakTrepucTuku DXUT;

- JIOCTOMHCTBA M HEJOCTAaTKH Pa3IMYHbIX, KOHCTPYKIHOHHBIE OCOOCHHOCTH M 3KCIUTyaTallMOHHBIC
xapakTtepucTuku paznuuabix OXUT, marepuansl, ucnonbiyrommecs B OXUT pa3HbIX THIOB W HX

0COOCHHOCTH IKCIUTyaTalluu,
- OCHOBHBLIC ITIOMCKOBBIC CHCTCMBEI,

0asbl

JAHHBIX W BEAyIIME NEePUONWYECKHE U3AaHUS TI0

QJICKTPOXUMHUUYCCKUM UCTOYHUKAM SHCPTHUHU.

yMeTh:

- pa3nu4aTh OCHOBHBIE BUBI AIEKTPOXUMUYECKUX HCTOUHUKOB dHEPIUU;
- 0OBACHATH NpPUHIMIIBI PaboThl pasznuuHblx OXUT, BbIOMpaTh METOIBI MX XapaKTEePUCTUKH, -
aHAIM3UPOBATh PE3YJBTAThI JEKTPOXUMHUYECKUX UCIIBITAHUN;

- oIeHWBarh IienecoodpazHocth npuMeHeHHss OXUT wucxois W3 CTPOCHHS, IICKTPOXUMHUYECKUX,
XUMHYECKUX U TEXHHUYECKHUX XapaKTEPHUCTUK;

- aHAIN3UPOBATh HAYYHYIO JIUTEPaTypy € LENbl0 BbIOOpa MH(pOpManuu o paboTe, NEepCIEeKTHUBAX H
xapakTepucTukax pasnuyHbix OXUT, ouneHnWBaTh MEPCHEKTHBBI BBEACHHS B JKCIUTyaTallUI0 HOBBIX
BUJIOB 3JIEKTPOXUMHUYECKUX HCTOUHUKOB 3HEPrUM, BCTPAauBaTh W3BECTHHIC HCTOUYHUKU SHEPrUM B
SHEPreTUIECKUE TEXHOIOTUIECKHE CXEMBI.

BJaJeTh:

- OCHOBHBIMHU JJICKTPOXUMHUYCCKUMHU TCOPUAMHU U KOHUCIIIUAMU, ONNUCBIBAIOIIIUMHA ITPUHIUIIBI pa60TBI

DXUT;

- OCHOBHBIMH 3JIEKTPOXUMHUYECKUMH MeToaMu xapaktepuctuku DXUT;

- HaBbIKAMH MOJICIIMPOBAHUSI MIPOLECcCcOoB, mporcxonammx B OXWT pa3HbIx THIIOB;

- HaBbIKAMH K UHTEpIpETalMd U OOCYKAEHHUS pe3ylbTaToB MPOBEICHHOIO HCCIIEAOBaHNUA,
OCHOBBIBAsACh HA COBPEMEHHOHM JIUTEpAaType IO OJIEKTPOXUMUYECKUM HCTOYHMKAM JSHEPTHH U

MarepuajiaM IJid HUX.




3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
B Hauane kaxnoil JIeKUUU IpeRyCMOTPEH KPATKUNA OIIPOC IO TEME MPEABIIYIIEH JIEKIHH.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. IlepBuunbie uctounuku 3Hepruu. lIpemmymectsa. Hegocrarku. Xapakrepuctuku. OCHOBHBIE H
moOoYHbIE peakuu. THUITBI YCTPOMCTB U UX PUMEHCHUE.

2. Penokc-6arapen. OcobeHHocTH pabOThI  penokc-Oapareil. THNWYHBIE —PEAOKC-PEKIINU.
XapaKTepUCTUKH.

3. AKKYMyJSATOpBI C BO3AYIIHBIMH 3JIEKTpOJaMu. THUIBI aKKyMyJIATOpOB. YCTpoicTBo. Karanusaropsl.
[MpuHIMTIBL PaOOTHI.

4. BropuuHble HCTOYHHKH TOKa. Tumbl. YcrpoiictBo. [Ipuniunsl pa6oTel. CiocoOHOCTE K 3apsimy.
[Tpuuunsl camopaspsiga. OCHOBHBIE XapaKTEPUCTUKH.

5. OCOOCHHOCTH JUTHH-MOHHBIX AKKyMYJSITOPOB. YCTPOWCTBO. DJIEKTPOIBL. DJIEKTPOJUTHI.
[porneccel, nexarniie B 0CHOBE pa0dOThl. XapaKTePUCTHKH.

6. IlocmiuTHeBbIE aKKyMYISATOPBI. YCTPOMCTBO. DNEKTPOAbl. DneKTponuThl. [Iporecchl, nexaiiue B
ocHoBe padoTsl. [Ipobnemsl.

7. Ocnouble xapakrepuctuku OXUT. Bonsramnepnas kpusas. [Ipuuunbl naaeHust HaNpsHKSHUS

8. Onexrponuzepsl. Mx Tumsl. Ilomydyenue Bomopoaa 35eKTPOIM3HBIM criocoboM. Marepuaisl Jist
JIEKTPOJIU3EPOB.

9. Teepnononumepnsbie ToruuBHEIE dmeMeHTh (TIITS). [IpuHIMTBEL U yenoBUs padoThl. Buabl TOTUMB.
Peaxuuu. Karanuzaropsl. Ycrpoiicto. [IpuunHel nerpaganuu.

10. TormmuBHble 3neMenTsl. Knaccudukanums. [Ipunuuner padotsl. [lonstue o tpexdazHol rpaHue.
OO1e MpUHIUTIBL PA0OTHI.

11. Honmcropsl. EMKOCTH [BOMHOrO cios. OJEKTPOXMMHYECKHE peaklud Ha MOBEPXHOCTH.
[Ipumenenue.

12. IlpuuuHbel Jgerpaganuu  3EeKTpoaoB. CHocoObl OLEHKH  Jerpajalud  3JeKTPOJOB B
IEKTPOXUMHUYECKUX UCTOUHUKAX SHEPIUU.

13. CpenneremriepaTypHble TOIUTMBHBIC dyieMeHTH. Tunbl. DocdopHo-kucnorHbie T3: mpuHIUT
paboTbl, OCHOBHBIE AJIEMEHTHI. XapakTepucTuku. [IpoOieMsi.

14. TBepnookcuansie ToruBHbIE deMeHThl (TOTJ): npuHImMn paboThl, OCHOBHBIEC AJIEMEHTHI. THIIBI
6arapeit TOTD. TpeboBanus k 6arapesm TOTD.

15. buorormuBHbie 31emeHThl. OcobenHoctu. Knaccuduranus.  YcTpoicTBO.  DNEKTPOABI.
Onexrponutsl. [Iponeccsl, nexanire B 0CHOBE padOThl. XapaKTEPUCTUKH.

Kpurepun oneHuBaHus
Onenka ommuyHo 10 OamoB - BBICTABIISIETCSI  CTY[EHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.
Onenka omamuHO 9  0anmoB -  BBICTABNSIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka ommmuHO &  0GanoB - BBICTaBJsIe€TCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xoporio 7 6aj0B - BBICTABISETCS CTYAEHTY, €CJIM OH TBEPIO 3HAET MaTepuall, 'paMOTHO U TI0
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyUYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.



OtmeHka xopomro 6 0ajoB - BEICTABISICTCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, 'PaMOTHO H TI0
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka xoporo 5 6ajioB - BBICTABISIETCS CTY/ICHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall, IPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTENHEHO 4 0ana - BBICTABISICTCS CTYJIEHTY, IOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ynOBIETBOPUTENHEHO 3 0ajla - BBICTABISICTCS CTY/ICHTY, IOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OueHka HEyJOBJIECTBOPUTENILHO 2 0alia - BBICTABISICTCS CTYACHTY, KOTOPBIH He 3HaeT OoJblieil YyacTu
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEyHOBIECTBOPUTENHHO | Oan - BBICTABIACTCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHMpoBaHHBIA 3a4eT BBICTABISIETCSI MO pPE3yJbTaTaM ONpoca Ha KOJJIOKBHYME B KOHLE
cemecTpa. Ha monroToBky K OTBeTy CTyIeHTY fnaetcst 60 MUHYT.



