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CHHTE3

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
BOJAOPOJHASA DHEPIT'ETUKA U AKKYMYJIMPOBAHUE DOHEPI'MA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacthb 00pa3oBaTebHOI N
Yacrtsb, popMupyeMasi y4acTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHUH
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Ne IMCHUNJIMHBI 0 YYeOHOMY BLU.11.02.02
TJIaHy:

TpynoeMKocTh B 3a4eTHBIX 3 cemectp - 3;
eIMHMIIAX:

Yacos (Bcero) no yueoHomy 108 wacon

IUIAHY:

Jlekuuu 3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KontpoabsHas padora
PacyerHo-rpaduyeckas padora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu OyHwkos [0.0.
[IpenomaBaTelib NaerTbnratop R5400edb9-DunikovDO-1844af 71| J.0. lynukoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PyKOBOI[HTeHL o CeeneHua o Bnagensue L3N M3U M B
00pa3oBaTENbLHOM Braeney TyKaLeBCKMiA M.B. T .
HpOFpaMMBI Wpentudukatop  R@db7e3cb-LukashevskyMV-6844ab HyKaI_HeBCKI/H/I
(OJIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)
3BaHKE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

3aBeyIoNIuil BhIMyCKaroen g rev— Tenos AB.
Kadeapbl * MOl ¢ NaerTbnratop R72c90f41-DedovAvV-d71cc7ia A.B. Jlenos
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacmudpoBKa MOIIHCH)

3BaHKE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Lenabp ocBoeHHUs] OMCHUIIMHBI. B3yueHune (u3M4YecKMX OCHOB METOAOB AaKKyMYJIHUpPOBaHUS
DHEPruM, IPUMEHSIEMbIX B COBPEMEHHOM U TEPCHEKTUBHOM 3HEPIreTUKE, BKIIOYAs BOJOPOJIHYIO
SHEPreTHKy, MPUOOpETeHHE NPAKTUYECKUX HABBIKOB IO PACYETy U MPUMEHEHHUIO SHEProyCTaHOBOK,
MCIOJIB3YIOLINX AIEKTPOXUMUYECKOE U BOJOPOJHOE aKKYMYJIUPOBAHUE SHEPTUU

3agauu AMCHMIIINHBI

- 3yuyenue npuHIuna JeHCTBUS U OCHOBHBIX XapaKTEPUCTUK XMMHUECKUX UCTOYHUKOB TOKA,

IPUMEHSEMBbIX I aKKyMYJIMPOBAaHUS SHEPTHH;
- [IpnoOpeTeHne HaBBIKOB pacyeTa 3JIEKTPOXUMUYECKUX CUCTEM aKKyMYJIMPOBAaHUS YHEPIHH;
- M3yuenue npuHLIuNa JeiCTBUS U OCHOBHBIX XapaKTEPUCTUK CHCTEM BOJOPOIHOIO

AKKYMYJIUPOBAHUA SHCPIHUH,

- OcBoeHHUE METO0B U3MEPEHNS U U3MEPUTENIBHON TEXHUKH, IIPUMEHSAEMBIX B
DKCIIEPUMEHTAIIbHBIX YCTaHOBKAX;

- [IpuoOpereHne HaBbIKOB MIPUHATUS U 00OCHOBAHHS KOHKPETHBIX TEXHUUYECKUX PELICHUH NpU
IIOCJIEIYIOIEM KOHCTPYUPOBAHUH CUCTEM aKKYMYJIMPOBAHUS SHEPIUM IS HYK]I IEPCIIEKTUBHOU
SHEPIeTHUKH, BKIIIOYask BOJLOPOJHYIO SHEPIETUKY.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

IIK-1 I'oToB aHanmu3upoOBaThH
Y MOJICJIUPOBATH
TEXHOJIOTHYECKHE
IIPOLIECCHI, UCTIOIb3YyEMbIE B
ATOMHOM 2HEPTeTUKe,
TEPMOSIICPHBIX
HCCJIEI0BAHMSIX,
MJIa3MEHHBIX YCTaHOBKaX

NJ1-2nk-1 Bnageer cmocobamu
penieHus Gpu3MnKo-
TEXHUYECKUX U MHKCHEPHBIX
po0JIeM COBPEMEHHBIX
TEPMOSIJICPHBIX YCTAHOBOK C
MarHUTHBIM yICpKaHHEM
TJ1a3Mbl THTIA TOKaMaK Kak
MIPOTOTHIIOB YHEPTETHUECKOTO
TEPMOSIEPHOTO
AKCIIEPUMEHTAILHOTO
peakTopa

3HATH:

- OU3UKO-TEXHUYECKUE OCHOBBI
(YHKIIMOHUPOBAHMSI XUMHUYECKHUX
HMCTOYHUKOB TOKA, IIPUMEHAEMBIX U1
AKKyMYJMPOBaHUs YHEPIUH;

- OU3UKO-TEXHUYECKUE OCHOBBI
ITOJIy4E€HUS1, XPAHEHHUsSI U HCIIOIb30BAHMS
BOJIOPOJIa B DHEPIETUKE.

YMETh:
- CamocTOSITENIEHO pa3ouparbes B
(bu3nYeCKUX NMPUHLIUIAX ASHCTBUS CUCTEM
AKKYMYJIMPOBAHHA SOHEPIrUU U B METOAUKAX
pacueTa YHEproyCTaHOBOK Ha OCHOBE
XUMHUYCCKUX UCTOYHUKOB TOKAa U
BOJIOPOJIHBIX TEXHOJIOTUH U MPUMEHSATh UX
JUTSL PEIIeHNs TIOCTaBICHHOW 3a/1au;

- OcyuiecTBIATh MOMCK U aHATU3UPOBATh
HAyYHO-TEXHUUYECKYI0 HH(POPMAIUIO O
HOBBIX TEXHOJIOTHSIX MOIyYEHHs U
AKKyYMYJIMPOBAaHUA DHEPTUMU.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHONH 00pa3oBaTeIbHON TpOrpamMme

[Mpuxnagnas gusnka ma3Mel ¥ yrpaBisieMblii TepMosiiepHblil cunrte3 (nanee — OIIOIT), nanpaBieHus

noarotoBku 14.04.01 Snmepuas »HepreTmka W TemiohU3UKa, BBICIIICE

o0Opa3oBaHue - MarkucTparypa.

YPOBEHb 00pa30BaHUSA:

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:



- 3HaTh OCHOBHBIE 3aKOHBI SJICKTPUYCCKUX U MAIrHUTHBIX SIBJICHUU

- 3HaTh OCHOBBI HEOPTaHUYECKOU XUMUHU

- 3HaTh OCHOBHBIE 3aKOHBI TCPMOANHAMHKU U YCIIOBUA UX ITPUMCHCHU A

- YMETb aHAJIU3UPOBATH PA3IMYHOTO POJia PACCYKIEHUS, MyOJIMYHO BBICTYIIATh, ApI'YMEHTUPOBAHO
BCCTU JUCKYCCUIO U ITOJICMUKY

- YMETb BBIOMPATh METO/IbI U3MEPEHUS TPEOYEeMbIX XapaKTEPUCTHK B 3aBUCUMOCTH OT KOHKPETHBIX
YCHOBUI

- YMETb [IPUMEHSATH MOJTYyYEHHBIE 3HAHUS JIJIs1 pACU€Ta OCHOBHBIX XAPAKTEPUCTUK
TCPMOANHAMHUYCCKUX IMPOLICCCOB U LIUKIIOB

Pe3ynbraTel 00yueHus, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKALIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JTUCIHUITJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

Pacnpenencnue TpyioeMKocTH pasjena (B 4yacax) Mo BUaaM ydeOHOU paboThI

m
S = | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Ponb 10 3 4 - 2 - - - - - 4 - Ilo020mogKa K meKyuiemy KOHmMpoio:
AKKyMYJIUPOBAaHHUS [ToBTOpenue matepuaina no pasaeny "Pomib
SHEPTHU B Pa3BUTUH AKKyMYJIMPOBaHHS SJHEPTHU B Pa3BUTHH
9HEPreTUKU SHEpPreTUKHU'", IOATOTOBKA K KOHTPOJIHLHOMY
1.1 | DHeprus: 4TO 3TO TaKoe 4 2 - - - - - - - 2 - MeponpusaTuio Nel
1 OTKyJia Oepercsi? IlodzomogKa K npaKmuu4ecKum 3aHAMUAM:
1.2 OHepreTuka u 6 2 - 2 - - - - - 2 - W3zyuenne matepuana mno pasaeny "Ponb
aKKyMyJIHPOBaHUE AKKyMYJIMPOBAHHS SHEPTHU B Pa3BUTHH
SHEPIUH SHEPreTUKH" TTOATOTOBKA K BHIIOIHECHHIO
3a7aHUH Ha IPaKTHYECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JOIIOJTHUTENEHOTO MaTepHaa 1o pa3ziey
"PoJip aKKyMyJIHpOBaHUS YHEPTHUHU B Pa3BUTHU
JHEPTETUKHU"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[2], T'n. 20
2 DIEKTPOXUMHUYECKOE 30 10 - 6 - - - - - 14 - Ilo020mo6Ka K KOHMPOILHOU padome:
aKKyMYJIHPOBaHHE N3ydyenune marepuaioB 10 pas3zieiry
SHEPruH DJIEKTPOXUMUYECKOE aKKyMYJIMPOBaHHUE
2.1 AKKyMyJIHpOBaHUE 6 2 - - - - - - - 4 - SHEPrHH ¥ MOATOTOBKA K KOHTPOJIBHOH paboTe
9HEPTUH, OCHOBBI (xoHTpOJIEHOE MeporpusiTie Ne2)
INEKTPOXUMUH IIo0z0mogKa K npaKmuyecKuUM 3aHAMUAM:
2.2 Xumuueckue 6 2 - 2 - - - - - 2 - M3yuenne marepuana o pasueny
UCTOYHUKU TOKA, "DIEKTPOXUMHUIECKOE aKKyMYJINPOBaHHE
TOILTMBHBIE DJIEMEHTHI SHepruu” MOJArOTOBKA K BBITIOJHEHHUIO 33 JaHUi
2.3 BomopoaHsie 9 3 - 2 - - - - - 4 - Ha MPAKTHYCCKUX 3AHITHIX
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TOIINIMBHBIC 3JICMCHTBI

Camocmoamenbroe uzyueHue

2.4 DICKTPOIIU3 BOJBI 9 3 - 4 - meopemuueckozo mamepuana: V13ydcHue
JIOTIOJTHUTENBHOTO MaTepHaia o pa3aeiry
"DIEKTPOXUMHIECKOE aKKyMYINPOBaHHE
sHeprun"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[5],Tn. 4.2
3 Bonopoxnas 50 18 - 24 - Iloozomoeka K meKyuiemy KOHmMPOJII0:
JHEPreTHKa [ToBTOpEHNE MaTepuaia o pa3aery
3.1 [TonsTHe BOOOPOAHOM 4 2 - 2 - "BomopoaHas sHepreTHka", MOJArOTOBKA K
DHEPreTUKH 3allIUTe Pe3yJbTaTOB PACYETHOTO 3aaHUs
3.2 Tepmoxumuueckue 8 2 - 4 - (xoHTpoONBEHOE MepompusaTue Ne3) u
METO/IbI TIPOU3BOJICTBA 3aKJIIOYUTENIEHOMY TECTY (KOHTPOJIBHOE
BOJIOpOJA MepomnpusTae Ned)
3.3 Bonopon kak 4 2 - 2 - I10o020mo8Ka K npaKkmu4eckum 3auamusam:
SHEPTOHOCUTEIb IS W3yuenne maTepuana no pasgeny "Bogopoanas
JieKapOOHU3UPOBAHHOM 9HEpPreTHKa" MOArOTOBKA K BBIIOJIHCHUIO
DHEPreTUKH 3a/IaHMIl Ha IPAKTHYECKUX 3aHATUIX
3.4 | IlpoGnema xpaHeHuUs U 6 2 - 2 - Camocmoamenvroe usyyenue
TPaHCIOPTHPOBKH meopemuueckozo mamepuana: VIzyuenue
BOJIOpOJIa JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
3.5 Komnpeccus Bomopona 6 2 - 4 - "Bonoponuas sHepreruka"
3.6 JKunkuii Bogopoaa 8 2 N 4 R Ioozomoeka pacuemnwlx 3a0anuii: 3a1aHus
3.7 TIpoune MEeTOBI 4 2 i 2 - OPHMEHTUPOBAHLI HA PELICHUS MUHM3a1a4 110
XpaHEeHHs BOOPOJA pasneny "Bonoponnas sHepreTuka'.
3.8 ObeceueHye 6 2 ; 2 ; CryneHnTaM He00XOIMMO MTOBTOPHUTH
6e301acHOCTH TIpH TEOPETUYECKUI MaTepHall, pa3o0paTh MPUMEpHI
paBoTe C BOLOPOIOM peLICHUS aHAJIOTHYHBIX 3a/1a4. IPOBECTH
3.9 | [lepcrekTuBbl passuTHs 4 2 ; 2 ; pacyeThl 110 BapUAHTY 3aJIaHUs U CAENATh
BOJIOPOJTHOI BBIBOZIBL. B kauecTBe 3aJaHUs HCIIOIB3YIOTCS
SHEPTEeTHKY 1 CHCTeM CIIEIYIONINE YIIPAKHEHHUS: pacyeT
AKKyMYJIHPOBaHHUS JIBYXCTYIIEHYaTOr0 KOMIIpECCcopa BOJOPOia
SHeprun H3yuenue mamepuanos numepamypHuix
UCHMOYHUKOG:
[1,Tn. 7.3
[3], Tn. 1
[4],Tn. 1
3a4er ¢ OLEHKOi 18.0 - 0.3 - 17.7




Bcero 3a cemecTp 108.0 32 - 16 - ‘ - - ‘ - 0.3 42 ‘ 17.7

Hroro 3a cemecTp 108.0 32 - 16 - - 0.3 59.7

IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npakruueckue 3anatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ponb akkymynupoganus snepauu 8 pazeumuu 3HepeemuKy

1.1. DHeprus: 4To 3TO TaKOE U OTKyAa OepeTcs?

OcHoBHble onpesenenus. Bumasl sHeprun. Macmra0sl sHeprun. Vickonaembie TOTUIMBA —OCHOBA
COBpeMeHHOU sHepreTuku. M3menenue kinumara. Paszsutre BUD. OcHoBHas mpobiema BUD u
HYXXJIa B aKKyMYJIUPOBaHUU dHEpTrun. UTO Takoe BOAOPOAHAS SHEPreTHKA?.

1.2. DHepreTrka U aKKyMyJUPOBAHUE YHEPTUHU

Tpanchopmanus »HepreTukd. CHCTEMBbl HAKOIUICHUS JIIEKTPUYECKOW SHEPTHH, OCHOBHBIC
onpezeneHus. MeToabpl HAKOIUIGHHS SHEPTrUU B COBPEMEHHOM BSHepreTuke. AKKYyMYJISATOPHBIE
Oatapeu.

2. Jnekmpoxumu4eckoe akKyMyauposanue dHepcuu

2.1. AkkymynupoBaHuE YHEPTUU, OCHOBBI AJEKTPOXUMUH

MecTO XMMHUYECKMX MCTOYHHMKOB TOKA CPEAU MPOYMX METOAOB XpaHEHMs dHepruu. IIpuHumn
paboTHl AIEKTPOXUMHUECKUX YCTPOUCTB. OCHOBBI ANEKTPOXUMHUHU: IIEKTPOMPOBOIHOCTH. OCHOBBI
3JIEKTPOXUMHHM: DJEKTPOJUTHI. [anbBaHMYECKas LeNb. ODJIEKTPOAHBbIM mNoTeHIuan. W3mepeHue
AJIEKTPOIHOIO NOTEHIUAIIA.

2.2. XuMHUYECKUE UCTOYHUKH TOKA, TOIIJIMBHbIE SIEMEHThI
[Mpunuun pabotrsr XUT. OkucieHue BOAOpOJa EKTPOXUMUYECKUM MeTo0M. OCHOBHbBIE
OpUHIUIBL paboTsl TO.

2.3. BogopoaHbie TOTUIMBHBIC 3JIEMEHTHI
Ou3MKO-XUMHUYECKHE TPUHIUIIBI paboThl TO. YpaBuenue Hepucra. [lonspuzannonHas Kpusasi.
OcHoBHBIE THITBI BOJOPOAHBIX TD. barapest TOTUIMBHBIX 3JIEMEHTOB.

2.4. DnexTponn3 BoAbl
OcCHOBHbIE TPUHIIUIBI U UCTOPUUYECKAs CTpaBKa. TepMOAMHAMHUKA SJEKTPOJIU3a BOJABI. BuUIbI
ANIEKTpoNI3a. BUBI TOTEPh PH AIEKTPOIH3e. DIEKTPOIU3EPHI C TBEPIONOIUMEPHON MEMOPAHOH.

3. Bodopoonas suepzemura

3.1. [lonsiTHE BOJOPOIHOM dHEPIrEeTUKU
IIpeanocbulkn U1 pa3BUTHS BOJOPOAHOW SHEPreTHKH. VICTOpUS BOJOPOAHOM SHEPrETHKH.
IIpoussoacTeo Bopopoaa. Ilaposast koHBepcus MeTaHa, OCHOBHBIE IIPUHLIUIIBI.

3.2. TepMOXUMHUYECKIE METOJIBI IIPOU3BOICTBA BOJAOPO/Ia
[TapoBas kouBepcust metana. OuncTtka Bogopoa. [Ipoune TepMOXUMUYECKHUE METOIBI.

3.3. Bogopo kak SHEPTOHOCHUTEIb JIJISl IEKapOOHU3UPOBAHHON YHEPTETUKHI
"3enenplii" Bomopoa. MecTo 3ieKTpoiu3a BOABI B Pa3BUTHM COBPEMEHHOM DJHEPIETHKH.
OCHOBHBIE CXEMBI UCITOJIB30BaHUSI BOJIOPOJA I aKKyMYJIMpOBaHus sHeprun BUDO.

3.4. IlpobGnema XpaHEeHHUsI M TPAHCTIOPTUPOBKH BOJOPOAA



du3nyeckue CBOKMCTBA BOAOPOJA UM HMX CBA3b C €r0 XPAaHEHHWEM U TPAHCHOPTHPOBKOM.
OcHOBHBIE MOJIENTM TPAHCHOPTUPOBKH BOAOPOAA OT MPOU3BOIUTEN K moTpeduTeno. Bogopoausie
Oasionsbl. [loa3emMHble XpaHUINILA Ta3a.

3.5. Komnpeccus Bogopoaa

Kommpeccus Bogoposia - 0CHOBa BCEX MPOIECCOB TPAHCIOPTUPOBKHU U XpaHeHUs. MieanpHas
pabotra cxarus rasza. VICTOYHMKM TOTEeph MpU CKATHM Ta3a. TepMoanMHaAMUKa pPabOTHI
KOMIIPECCOPOB, CTyIeH4yaTas Kommpeccusi. OCHOBHBIE THUIBI BOJOPOJHBIX KOMIIPECCOPOB, HX
00J1aCTH TPUMEHEHUS.

3.6. XKuakuii Bogopoaa

T-S nmumarpamma Bomopoja, METOABI HONyYeHHS HHM3KHX Temmeparyp. MpeampHas cuctema
oxmwkenus. Dpdexr Jxoyma-Tomcona, kpuBas umuBepcuu. Cucrema Jlunge-Xosmmcona. bonee
s deKTuBHBIE CcHUCTEMBI OXIKeHHsA. OpTo-mapa mepexon Boaopona. [IpoM3BOACTBO KHIKOTO
BOJIOPOJIA: HCTOPHSI, COBPEMEHHOE COCTOSIHHE U TIEPCTIEKTUBEI.

3.7. [Ipoune MeToabl XpaHEHHs BOJOPO/Ia

XuMUYecKue MeTofbl, aacopOuus u abcopbums. Mertammoruapunsl. JKuakodasHas u
ra3odasHas peakldud B3aUMOJCHCTBUS BOAOpoAa C MeTalilamMu. [IpUHIMI HKCMONB30BaHUS
METAIOTUAPUIOB Il aKKyMyJlIupoBaHus Bogopoja. Ilpomeccsl TemiaomaccomnepeHoca B
MeTayoryapuaax. Mcnoiap3oBaHuE METAUIOTHAPHUIIOB: XpaHEHHE, OUYMCTKa U KOMIIPECCHUs
BOJIOPO/Ia, aKKYMYJIUPOBAHUE TEIIJIOBOM SHEPTHH, TEIIOBbIC MAIIIUHBI.

3.8. OGecneuenue 6e30MacHOCTH MPHU paboOTe C BOJOPOIOM
OcHOBHBIC TPUHITUITBI OOECIIeYeHHsI OC30MACHOCTH TpU padoTe ¢ BOIOpPOaOM. BomopoaHbie
CEHCOPBI, GU3NYECKUE TPUHLIUIIBI UX PAOOTHI.

3.9. [lepciekTUBBI pa3BUTHS BOAOPOJHON SHEPTETUKHU U CUCTEM aKKyMYJIUPOBAaHUS SHEPTUU

Tpancopmanuss MUpOBOW SHepreTuku. IlepcreKTUBbI pa3BUTUS CHUCTEM XpPAHEHUs HHEPIUU.
IlepcnexTUBBI pa3BUTHSA BOJOPOJHON 3HEpreTUKU. KoHIenuus pa3BUTHs BOJOPOIHON SHEPTETUKH
B Poccun.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. MeToapl XpaHeHUs JHEPTUH B COBPEMEHHOM 2HepreTuke: nonstue KIIJ{ akkymynnpoBanus
SHEPruuy;
2. XuMHYEeCKHe HCTOYHUKH TOKa, aKKyMYJISITOpPHbIE OaTapen: EMKOCTh aKKyMYJISATOPOB,
BOJIbT-aMIIEpHAsl XapaKTEPUCTHKA;
3. IIpou3BoACTBO U MOTpeOIeHNnEe BOJOPOa. DIEKTPOIU3 BOIbI U TOIUIMBHBIE JIEMEHTHI —
TepMoAMHaAMU4ecKuil pacuert, onenka KII/[ nponecca;
4. BoopoiHoe akKyMyJIUpOBaHKUE SHEPTUH aHAIOTUS MEXKY aKKyMYJIATOPHBIMU OaTtapesMu
Y BOJIOPOJHBIM aKKYMYJIHUPOBAHUEM SHEPTHH, IPUTOTOBICHIE HHTEPMETAJUIMYECKUX
CIJIABOB, pacyeT U30TepM COpOIMU-AECOPOIIMU BOJIOPOIA;
5. [IpuMeHeHne akKyMyJISITOPHBIX OaTapei U MePCreKTUBHBIC CUCTEMbI: CPAaBHUTEIbHBIIN
pacyeT mapaMeTpOB pa3IMYHBIX aKKYMYJISTOPHBIX OaTapei.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO



3.5 Koncyabranumn

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCUUILTUAHEI (B

O1neHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3aruraHupPOBaHHBIE PE3YJIbTAThl OOYYCHHS 0 TUCIUTLINHE Konpr
COOTBETCTBHUU C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKaTOPOB n3.1)

1 ]2 3
3HaTh:
DU3BHKO-TEXHUYECKHE OCHOBBI MOJYUYCHUS, XPAaHCHHUS U KontponbHas padota/XuMuueckue
KCII0JIB30BaHUSI BOJIOPO/IA B YHEPTETUKE N J-2mk-1 + UCTOYHUKHU TOKA. AKKyMYJISSTOPHBIE

OaTapeu.

OU3NKO-TEXHUICCKHE OCHOBBI ()YHKITMOHUPOBAHHS XUMUICCKIX V-2 + KonTpomibHas paboTa/IneKTpoHu3 BOIBI U
MCTOYHUKOB TOKA, IPUMEHSIEMbIX JUIsl aKKYMYJIHUPOBAHUS SHEPTUH TOTUTMBHBIC 3JIEMEHTHI.
YMerh:
OcyIecTBIATh MOUCK ¥ AaHAIU3UPOBATh HAYYHO-TEXHUUYECKYIO Pacuerno-rpaduueckas padora/3amura
MH(OPMALIHIO O HOBBIX TEXHOJOTHSIX MOTy4EHUS U NI-2nk-1 + | pacuetHoro 3aganus "BogopoaHbIi
aKKYMYJIMPOBAHHUS SHEPTUU Komnpeccop"
CamocrosTenbHO pa3oupaThes B PU3MUSCKUX MIPUHIINATIAX JCHCTBUS TectupoBanue/IlepcieKTUBBI pa3BUTHS
CUCTEM aKKyMYJUPOBAHUS SHEPTUU U B METOJMKAX pacuera CUCTEM aKKyMYJIHPOBAHUS SHEPTHH U
SHEPrOyCTAHOBOK HAa OCHOBE XMMUYECKUX UCTOUHUKOB TOKA U NJ-2nk-1 + | BOJOPOJHOM SHEPTETUKH.

BOAOPOIHBIX TEXHOJIOTHI U MNPUMCHATH UX IJIA pCIICHUSA
MOCTaBJICHHOMN 3aJa4dn
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa pacuerHoro 3aganus "Bomgopoaasiii kommnpeccop” (Pacuetno-rpaduueckas padora)

dopma peanuszanuu: [TuceMeHnHas padbota
1. [TepcrieKTHBBI Pa3BUTHUS CHCTEM aKKyMYJIHUPOBAHUS SHEPTUU U BOJIOPOIHON YHEPTETUKH.
(TectupoBanue)
2. XMUYEeCKUE HCTOYHHUKH TOKa. AKKyMyJsiTopHble OaTapeu. (KoHTponsHas pabora)
3. DAeKTpoau3 BOABI U TOIUTMBHEIE 3JeMeHThI. (KoHnTpoibHas paboTa)

bannpHO-peNTHHIOBask CTPYKTYpa AUCLUIUIMHBI SBIISIETCS IPUIIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

3auem c oyenxou (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B nunnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (POHIEC OICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Po3a, A. Bo300HOBIIsIeMble HCTOUYHUKH S3HEPTUU. DU3UKO-TEXHUUYECKUE OCHOBBI : IIEP. C aHTJI. /
A. Po3za . — Jlonronpynusiii : Uatennekt ; M. : U3natensckuit tom MOU, 2010 . — 704 c. - ISBN
978-5-91059-054-9 ;

2. Copencen, b. [IpeobpazoBanue, nepeaaya U akKyMyJIUPOBAaHUE SHEPTUH : [y4eOHO-CIIPAaBOYHOE
pykoBoacTBO] : miep. ¢ anri. / b. Copencen . — Jlonronpynasiii : Uatemnekr, 2011 . — 296 c. - ISBN
978-5-91559-056-3 .;

3. Bokpuc, [I)x. O'M. Conneuno-BoopoHas sHeprust: Cumna, crmocooHasi ClacTé MUp : Iep. C aHTJI.
/ . O'M. bokpuc, T. H. Besupoary, . Cmur . — M. : UI3a-80 MOU, 2002 . — 164 c. - ISBN 5-
7046-0904-X .;

4. ITonomapes-Crennoii, H. H. ATomHO-Bo1I0pOoHAst sHEpreTuka. CHUCTEMHBIE aCIIEKTHI 1
kitroueBsle mpoosemsl / H. H. Tlonomapes-Crennoii, A. S. Cronspesckuii, B. I1. [TaxomoB . — M. :
Oueproatomusaar, 2008 . — 108 c. — (DusHKO-TeXHHUECKHUE TPOOJIEMBI SIIEPHON PHEPTETUKH) . -
ISBN 978-5-283-00848-6 .;

5. EnuctparoB B. B.- "BozooHoBnsiemas auepretruka’, M3garensctBo: "CIIOITIV", CankT-
[TeTepOypr, 2011 - (239 c.)

http://e.lanbook.com/books/element.php?pll_id=50583.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";
2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

12



3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BugeokondepeHmm;

5. Acrobat Reader.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. ba3a nannbix Web of Science - http://webofscience.com/

2. ba3za mannbix Scopus - http://www.scopus.com

3. DaexkTponnas 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php
4. OTkpbITas yHuBepcuTeTcKast nHpopmanuonnasi cucrema «POCCHUS» -

https://uisrussia.msu.ru

5. Opunuanbublii caiiT MUHHCTEPCTBA HAYKH M BbIcIero oopasoBanusi Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru
6. denepaabHblii moprai "Poccuiickoe odopazoanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HAaMMCHOBAHHUC
Y4eOHble ayIuTOpUN A-110, CTOJI TIPENOIaBaTElIsl, CTOJI KOMITBIOTEPHBIH,
IUIs1 IPOBEICHUS BeruucnurensHas CTYJI, I0OCKa MHTEPAaKTUBHAs!, KOMIIBIOTEpHAas
JIEKLUMOHHBIX 3aHATHH U naboparopus CeTh C BbIXOJI0OM B MIHTEpHET,
TEKYILLEro KOHTPOJIs MYJIbTUMEAUUHBINA IPOEKTOP, YKa3Ka Jla3epHasd,
MHOTO()YHKIIMOHAIIBHBIN LIEHTP, CEPBEP,
KOMIIbIOTEP NE€PCOHANIbHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS
VY4eOHble ayuTopun A-110, CTOJI IIPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
IUIs1 IPOBEICHUS BeruucnurensHas CTYJI, I0CKa MHTEPAaKTUBHAs, KOMIIbIOTEpHas
MPaKTUYECKUX 3aHATUH, naboparopus CeTh C BbIXOZIOM B MIHTEpHET,
KP u KII MYJIbTUMEIUMHBINA TPOEKTOP, YKa3Ka JIa3epHas,
MHOTO0(YHKIIMOHAJIbHBIN LIEHTP, CEPBED,
KOMIIBIOTEP MEePCOHANIBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHMs
VY4eOHble ayIUTOPUH A-110, CTOJI MIPENOIaBaTeNs, CTOJI KOMIIBIOTEPHBIH,
U1 IPOBEJICHUS BoruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEpHAs
IIPOMEXYTOUYHON nabopaTopus CETh C BBIXOZOM B MIHTEpHET,
aTTecTaluu MYJIbTUMEAUNHBIN IPOEKTOP, YKa3Ka Ja3epHasd,
MHOT0()YHKIIMOHAJIbHBIN LIEHTP, CEpBep,
KOMIIBIOTEp NEPCOHATIBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOT'O 000PYAOBaHUS
ITomemenus s A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSITENILHOM BoruncnurensHas CTYJ, OCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAs
paboThI nmabopaTopust CeTh ¢ BbIXoJ0M B MHTEpHET,
MYJIBTUMEIUIHBIN IPOEKTOP, YKa3Ka Ja3epHas,
MHOT0(YHKIIMOHAJIBHBIN IIEHTP, CEPBED,
KOMIIBIOTEP NEePCOHANIBHBIN, IPUHTEP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUS
[Tomemenus ans A-208, Kpecio pabouee, paboyee MECTO COTPYIHUKA,
KOHCYJIbTUPOBaHUS [IpenonaBaTenbckast CTOJ, WKad ISl TOKYMEHTOB, KOMIbIOTEpHAs

CEThb C BBIXOJOM B IIHTEpHET, KOJIOHKH,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTEP

ITomentenus mis

A-025, KnagoBka

CTCJLIIAX, OGOPYIIOBaHI/IC CIICTUAJIM3UPOBAHHOC
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XpaHEHHUsI
obopynoBaHus U
y4eOHOr0 HHBEHTAPSI

J1a00paTOPHOTO
obopynoBaHus
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Bonopoanas sHepreTika u akKyMyJIUPOBaHUE SHEPTUU

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

XUMHYeCKUEe UCTOYHUKH TOKa. AKKyMyJsiTopHble OaTapeu. (KonTponbsHas padora)
DNEKTPOIN3 BOJABI M TOTUIMBHEIE 37ieMeHTHI. (KoHTpoiapHas paboTa)

3ammura pacuyeTHoro 3ananus "Bogopoanbiii kommpeccop" (Pacuerno-rpadudeckas padbora)
[lepcnieKTUBBI pa3BUTHSI CUCTEM aKKyMYJIUPOBAHUSI SHEPTUU U BOJOPOAHON SHEPTETUKHU.
(TectupoBanue)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 Ponb akkymynupoOBaHUS SHEPTHH B PA3BUTUU SHEPTCTUKH
11 DHeprus: 4To 3TO TaKOe U OTKy1a 6epeTcs? +
1.2 DHepreTuka U akKyMyJIMPOBaHHUE YHEPTUU +
2 DNEKTPOXUMHYECKOE aKKyMYyITHUPOBAaHNE YHEPTHH
2.1 AKKYyMYJIHpPOBaHUE SHEPTUU, OCHOBBI AIEKTPOXUMUHU +
2.2 XYUMUYECKUE HCTOYHUKH TOKA, TOTIMBHBIC DJIEMEHTHI +
2.3 BoaopoHbie TOITUBHEIE SJIEMEHTHI +
2.4 DIIEKTPOTN3 BOJIBI +
3 Bonoponnas sHepreTuka
3.1 ITonsiTHE BOOOPOAHON SHEPTETUKHU +
3.2 TepmMoxuMHUUeCKre METOIbI IPOU3BOJICTBA BOJOPOIA +
33 Bonopon kak sHeproHocuTenb IS 1eKapOOHU3UPOBAHHON +
' SHEPTEeTUKHU
3.4 [TpoGiiemMa xpaHeHUS ¥ TPAaHCIIOPTUPOBKU BOAOPOA +
3.5 Komnpeccus Bogopoaa +
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3.6 Kunxuii Bonopona +
3.7 [Ipoune MeToabI XpaHeHHs BOAOPOAA +
3.8 O6ecneyeHue 6€30MaCHOCTH MPU padboTe ¢ BOAOPOJIOM +
39 [TepcneKTHBBI pa3BUTHS BOJOPOTHON SHEPTETHKH U CHCTEM +
' AKKYMYJIMPOBAHHUSI SHEPTUU
Bec KM, %: | 25 25 30 20
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