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3BaHKE)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI

Legb ocBOeHUS] AMCUHUILVIMHBI. B3yueHune (u3MUECKMX OCHOB METOAOB aKKyMYJIHPOBAHUS
SHEpPruM, MPHUMEHSEMBIX B COBPEMEHHOW M NEpCHEKTHMBHOM SHEpPreTUKe, BKIIOYas BOAOPOAHYIO
DHEPreTUKY, NMPUOOPETEHHE MPAKTUYECKUX HABBIKOB IO pAcyeTy M INPUMEHEHHIO SHEPrOyCTaHOBOK,
UCIIOJIb3YIOLINX JIEKTPOXUMHUECKOE U BOJOPOJIHOE AKKyMYJIMPOBAaHUE SHEPIUU

33[[3‘11/[ AUCHHUIIIMHBI

- 3y4yenue npuHIuna JeMCTBUSA U OCHOBHBIX XapAKTEPUCTUK XMMUUYECKUX UCTOYHUKOB TOKA,

IIPUMEHSEMBIX I aKKyMYJIUPOBaHUS DHEPTUH;
- [IpuoOpereHne HaBbIKOB pacyeTa 3JIEKTPOXUMUYECKUX CUCTEM aKKyMYJIMPOBAHUS SHEPIUH;
- M3ydeHnue npuHOKIA JEHCTBHS U OCHOBHBIX XapaKTEPUCTUK CUCTEM BOJOPOJHOTO

AKKYMYJIUPOBAHUSI SHEPTUU;

- OcBoEHHUE METO/I0B U3MEPEHUS U U3MEPUTEIIBHON TEXHUKHU, IIPUMEHSEMBIX B
SKCIEPUMEHTAJIBHBIX YCTaHOBKAX;

- [IpnoOpeTeHne HaBBIKOB MPUHATHS 1 00OCHOBAHMS KOHKPETHBIX TEXHUUYECKUX PEIICHUN IIPU
NOCIIEAYIOEM KOHCTPYUPOBAHUH CUCTEM AKKYMYJIUPOBAHUS SHEPTUM U HY Kl IEPCIIEKTUBHOU
DHEPreTUKH, BKIII0UYas BOJOPOAHYIO SJHEPIETUKY.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJabTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIUIi

Koa n HaumMeHoBaHnue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-1 I'oToB ananu3upoBaTh
Y MOJICJIUPOBATh
TE€XHOJIOTHYECKHE
MPOLIECCHI, UCIIOJIB3YEMBIE B
aTOMHOM 2HEPreTHKE,
TEPMOSIIEPHBIX
UCCJIEIOBaHMSIX,
IUTa3MEHHBIX YCTaHOBKaX

N/1-2nk-1 Bnageer cnocobamu
penieHus: GU3nNKo-
TEXHUYECKUX M UHKEHEPHBIX
po0JIeM COBPEMEHHBIX
TEPMOSIJICPHBIX YCTAHOBOK C
MarHUTHBIM y/IepiKaHUEM
TTa3MBbI TUTIA TOKAMaK Kak
MPOTOTUIIOB PHEPTETHUUECKOTO
TEPMOSIJICPHOTO
HKCIIEPUMEHTATILHOTO
peakTopa

3HAaThb.

- OU3UKO-TEXHUUECCKHUE OCHOBBI
(I)YHKI_II/IOHI/IpOBaHI/ISI XUMHUYCCKHX
HCTOYHHKOB TOKA, IPUMCHACMBIX IJIA
AKKYMYJIMPOBAaHUA SHEPIHUHU;

- OU3UKO-TEXHUUYECCKHUE OCHOBBI
MMOJIYYCHHUS, XpaHCHHUA U UCITIOJIb30BAHUSA
BOOOpPOJa B SOHCPTCTUKE.

YMETB:
- CaMoCTOSITEBHO pa30MpaThCs B

(bu3NYECKUX NMPUHIHUNAX AEUCTBUS CUCTEM
aKKyMYJIMPOBAaHHUS SHEPTUU U B METOIUKAX
pacueTra SHeproycTaHOBOK Ha OCHOBE
XUMHUYECKUX UCTOYHUKOB TOKA U
BOJIOPOJHBIX TEXHOJOTUN U MPUMEHSAThH UX
JUIsl pEIIEHUs [TOCTABJICHHON 3a/1auH;

- Ocy1ecTBIATh MOUCK U aHAJIM3UPOBATh
Hay4YHO-TEXHMUYECKYIO0 HH(POPMALIHIO O
HOBBIX TEXHOJIOTUAX MOTY4YECHUS U
aKKYMYJIMPOBAHHUS SHEPTUU.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaNbHOW —00pa3oBaTelNbHON mporpamme
[Tpuxnannas gusuka mia3Mbel U ynpasisieMblil TepMosiaepHblii cunte3 (nanee — OIIOII), HampaBneHus
noarotoBkn  14.04.01  SlnepHast oSHepreTMka M TeIUIOQU3UKA, YpPOBEHb O00pa3oBaHUSA: BbICIIEE
o0Opa3oBaHue - MarucTparypa.

Tpe6OBaHI/I$I K BXOAHBIM 3HAHUAM U YMCHUAM:



- 3HaTb OCHOBHBIE 3aKOHBI AJIEKTPUUECKUX U MAarHUTHBIX SBJICHUI

- 3HaTh OCHOBBI HEOPraHUYECKOW XUMUU

- 3HaThb OCHOBHBIE 3aKOHBI TEPMOJUHAMUKHU U YCIOBUS UX IPUMEHEHHS

- YMETh aHAJTM3UPOBATh PA3IMYHOTO POJIa PACCYKICHUS, ITyOJIMYHO BBICTYIATh, ApTYMEHTUPOBAHO
BECTH JIUCKYCCHIO U MOJEMHUKY

- YMETh BBIOMPATH METOJIBI U3MEPEHUS TPEOYEMbIX XapaKTEPUCTHK B 3aBUCUMOCTH OT KOHKPETHBIX
YCIOBUIA

- YMETb MIPUMEHSATD MOJTYyYEHHBIC 3HAHUS JIJIS1 pacueTa OCHOBHBIX XapaKTEPUCTUK
TEPMOJMHAMHYECKHUX MPOIIECCOB U IIUKJIOB

PesynbTarel 00yueHus1, MOTYYCHHBIE IPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUITJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO1m1ast TpyI0EMKOCTh JUCIUILTHHBI COCTABISET 3 3aU€THBIX equHUIBL, 108 qacos.

Paznensl/TeMbl

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

m
S = | =
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
ATTECTALHH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK P /ROHTPOITE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Ponp 10 3 4 - 2 - - - - - 4 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
AKKYMYJIMPOBAHHUSA [ToBTOpeHue marepuana no pasaeny "Ponb
SHEPTUH B Pa3BUTHU AKKyMYJIMPOBAHHS SHEPTHU B Pa3BUTHH
9HEPTeTUKH SHEPreTUKH", TOJrOTOBKA K KOHTPOJIBHOMY
1.1 | DHeprus: 4TO 3TO TaKOE 4 2 - - - - - - - 2 - MeponpusTuro Nel
u oTKyza bepetca? IIo0z0mogKa K npaKmuyecKuM 3aHAMuUAM:
1.2 DHepreTuka u 6 2 - 2 - - - - - 2 - Nzyyenne matepuana no pazaeny "Poinb
AKKyMYJIHPOBaHHE AKKyMYJIMPOBaHHS SJHEPTHU B Pa3BUTHH
SHEPTUU 9HEpPreTUKHU" MOJATr0TOBKA K BHIIIOJIHEHUIO
3aJlaHui Ha IPaKTHYECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHuaja Mo pa3aeiny
"Posib akKyMyaMpOBaHUS SHEPTUU B Pa3BUTUHU
SHEPreTUKHU"
H3yuenue mamepuanog 1umepamyprbix
UCMOYHUKOG:
[2], T'n. 20
2 DJIeKTPOXUMHUYECKOE 30 10 - 6 - - - - - 14 - Ilodz0mosKa K KOHmMPOALHOU padome:
AKKyMYJIMPOBaHHE W3y4yeHnue marepualioB 10 pasjienny
SHEpruu DNEKTPOXUMHUUECKOE aKKYMYJIUPOBaHHE
2.1 AKKyMyJTHpOBaHUE 6 2 - - - - - - - 4 - SHEPTHH ¥ MOJATOTOBKA K KOHTPOJIBHOM paboTre
SHEPTUH, OCHOBbI (xoHTpONMBEHOE MepomnpusTHe No2)
AIIEKTPOXUMHH IIo0z0mogKa K npaKmuyecKuUM 3aHAMUAM:
2.2 XUMUYECKHE 6 2 - 2 - - - - - 2 - W3yyenue Matepuana no pasaeny
MCTOYHMKH TOKa, "IIEKTPOXMMHUYECKOE AKKYMYJIMPOBaHHE
TOILUIMBHBIE HJIEMEHTHI SHepruu” MOATOTOBKA K BHITIOJIHEHHUIO 3aJaHUH
2.3 Bonoponnsie 9 3 - 2 - - - - - 4 - Ha NPaKTHYECKUX 3aHATHIX
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TOIUTUBHBIC 3JICMCHTBI

Camocmosamenbhoe uszyuenue

2.4 ONeKTpoIn3 BOIBI 9 3 - 4 - meopemuuecko20 mamepuana: Visyacane
JIOTIOJTHUTENBHOTO MaTepHaia o pa3aeiry
"DIeKTPOXUMHUYECKOE aKKyMYJIUPOBaHHUE
sHeprum"
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:
[5],Tn. 4.2
3 Bonoponnas 50 18 - 24 - Ilo0dz0mogKa K meKyuiemy KOHmpoio:
9HEpreTHKa IToBTOpEHNE MaTepuana Mo pasaety
3.1 [onsTne BOOOpOAHOM 4 2 - 2 - "BomoponHas sHepreTuka', HOArOTOBKA K
9HEPTeTUKH 3aIIUTe Pe3yIbTaTOB PACUETHOTO 3aJaHNUs
3.2 TepMoxummaeckue 8 2 - 4 - (koHTpONIEHOE Mepomnpusitie Ne3) n
METO/IbI TIPON3BO/ICTBA 3aKJTIOYUTENIEHOMY TECTY (KOHTPOJIBHOE
BOAOpOJA Mmepornpusitae Ne4)
3.3 Bomopox kak 4 2 - 2 - IlodzomogKa K npaKmuu4ecKum 3aHAMUAM:
SHEPTrOHOCUTEIb JJIs N3yyenne marepuana no pazzaeny "Bogopomnas
JeKapOOHU3UPOBAHHOM 9HepreTuka" MOArOTOBKA K BRIIIOJHEHHIO
DHEPreTUKH 3aJlaHui Ha NIPaKTHYECKUX 3aHATHIX
3.4 | IlpoGnema xpaHeHuUs U 6 2 - 2 - Camocmosamenvhoe usyuenue
TPAHCIIOPTUPOBKU meopemuyueckozo mamepuana: Vzyaenne
BOZOPOJA JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
3.5 | Kommpeccus Bogopoaa 6 2 - 4 - "BomopoaHas sHepreTuxa”
3.6 JKuxnii Bogopoa 8 2 R 4 _ Iloozomoexka pacuemuvix 3a0anuii: 3a1anus
3.7 Tpoure MeTobI 4 2 B 2 - OpPHEHTHPOBAHBI Ha PEIICHH MUHN3a/1a4 TI0
XpaHEeHHs BOAOPO/IA pazneny "Bonopoanas sHepreTuka'.
3.8 ObeceucHIe 6 2 - > i CryneHnTaM He00XOIMMO MTOBTOPHUTH
6e30MaCHOCTH TIPH TEOpeTHYECKUI MaTepHal, pa3oopaTh MPHUMeEpHI
paGoTe ¢ BOOPOIOM peLICHUs aHAJIOTMYHBIX 33]a4. POBECTH
3.9 | IepcrekTussl passuths 4 2 ; 2 . pacyeTsl 110 BapUaHTy 33IaHusI U CIeJaTh
BOJIOPO/HOI BBIBOJIbI. B KauecTBe 3a/jaHus HCIIOJIB3YIOTCS
SHEpTeTHKH 1 CHCTEM CIIE/IyIOLIHE YIIPKHEHHUS: pacyer
AKKyMYJTHPOBAHHS JIBYXCTYIIEHYaTOr0 KOMIIpECCcopa BOJOPOia
SHeprum H3yuenue mamepuanoe n1umepamypHoix
UCIOYHUKOG:
[1,Tn. 7.3
[3], Tn. 1
[4],Tn. 1
3aueT ¢ OUEHKOH 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

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padotsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aesaam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Ponb aKKyMynauposanus suepeuu 8 pasgumuy dHepeemuKu

1.1. DHEprus: 4To 3TO TaKoe M OTKyAa Oepercs?

OcHoBHble onpezenenus. Bunel sneprun. MacmraOsl 3Hepruu. Vckonaemble TOIUIMBa —OCHOBA
COBpeMEHHOU »HepreTuku. M3menenue kinmmara. Paseutue BUD. OcHoBHas mpobGiema BUD u
HYXKJIa B aKKyMYJIHUPOBaHUU 3HEPruu. YTO Takoe BOJIOPOAHAS SHEpreTHKa?.

1.2. DHepreTuka U akKyMyJIMpPOBaHUE SHEPTUU

Tpancpopmanuss sHepreTukd. CHCTEMBbl HAKOIUIEHUS 3JIEKTPUUECKOW SHEPruH, OCHOBHBIE
onpezaeneHus. MeToabl HAKOIUIEHHS SHEPrUU B COBPEMEHHOM 3HEpreTuke. AKKyMYJIATOPHbIE
OaTapeu.

2. 3JZ€KmDOXMMull€CKO€ AKKYMYJIUPOBAHUE SHEp2UU

2.1. AKKyMyIupOBaHUE S3HEPTUH, OCHOBBI JJIEKTPOXUMUU

MecTo XMMHYECKMX MCTOYHUKOB TOKa CPEIU MPOYMX METOMOB XpaHEHHUs 3Hepruu. [IpuHnmn
paboThI IEKTPOXUMHUUECKUX YCTPOUCTB. OCHOBBI MEKTPOXUMUHU: 3JIEKTPOIPOBOIHOCTh. OCHOBBI
AIIEKTPOXHUMUU: DJIEKTPOIUTHI. [‘ajibBaHMYeCcKass MLenb. DJIEKTPOAHbIM MoTeHuuan. M3mepenue
3JIEKTPOJHOIO MOTEHIMAA.

2.2. XuMHUYECKUE UCTOYHUKH TOKA, TOIIMBHBIE YJIEMEHTHI
[Tpunmun pa6otel XUT. OxucieHue BoIOpOJA 3IEKTPOXMMUYECKMM MeToJoM. OCHOBHBIE
HIPUHLIUIIBI paboThl TO.

2.3. BogopoiHbI€ TOIUIMBHBIE 3JIEMEHTBI
®u3nko-xuMuyeckue npuHuuIbl padotsl TO. YpaBuenue Hepucra. [longpuzannonHas Kkpusasi.
OcHoBHbI€ THIIBI BOLOPOAHBIX TO. batapest TOIIMBHBIX 371EMEHTOB.

2.4. DnexTpoyn3 BOAbI
OCHOBHBIE NPHUHIIUIBI U UCTOPUYECKAs clpaBKa. TepMoAMHAMUKa 3JEKTPOJiM3a BOABI. Buisl
ANEKTpoJn3a. Buabl mOTEph MpH AMEKTPOIU3E. DIEKTPOTU3EPHI C TBEPIOTIOTUMEPHON MEMOPAHOH.

3. Booopooras suepcemuka

3.1. [TonsiTHE BOJOPOIHOM SHEPreTUKU
[Tpenmocbuiky Ui pa3BUTHsS BOJOPOJHOM 3HEpreTuku. Mcropus BOJOPOIHON HEPIETHUKH.
[TpousBoacTBo Bogopoaa. [TapoBast koHBEpCHUs METaHA, OCHOBHBIE TPUHIIMIIBI.

3.2. TepMOXUMHUYECKUE METO/IbI IPOM3BOJICTBA BOAOPOAA
ITapoBas koHBepcusa MeTaHa. OuucTka Bogopoaa. IIpoune TepMOXuMUYECKre METOBI.

3.3. BoiopoJ1 Kak 3HEprOHOCUTENb JUIsl IEKapOOHU3UPOBAHHON SHEPTreTUKH
"3enenslii" Bomopox. MecTo s3neKkTponm3a BOABI B PAa3BUTUU COBPEMEHHOM OJHEPIETUKH.
OcHOBHBIE CXEMBI UCIIOJIB30BaHUS BOJOPOA /Ul aKKyMYJIUPOBaHuUs 3Heprun BUD.

3.4. IlpoGnema xpaHeHHUs U TPAHCTIOPTUPOBKU BOJOPOaA



®u3nyecKue CBOMCTBA BOAOPOJA M HMX CBA3b C €ro XPaHEHHWEM U TPAHCHOPTHUPOBKOM.
OcHOBHBIE MOJICTTH TPAHCHOPTHUPOBKH BOJAOPOAA OT MPOU3BOIUTEINS K OTpeduTeno. Bogopoaasie
Oasonsl. [Tog3emMHble XpaHUIHIIA Ta3a.

3.5. Komnpeccus Bogopoia

Kommpeccus Boopoa - OCHOBa BceX MPOIIECCOB TPAHCIIOPTUPOBKU U XpaHeHHs. MaeambHast
pabota cxarusi rasa. VICTOYHMKM TIOTEph MpH CXAaTUM Tras3a. TepMoaAMHAMHUKA pPaOOTHI
KOMIIPECCOPOB, CTyIeH4Yatas komripeccusi. OCHOBHBIC THUIBI BOJOPOJHBIX KOMIIPECCOPOB, HX
00JacTl IPUMEHEHMUSL.

3.6. Kunkuii Bomopoaa

T-S nuarpamma BoaOpOJa, METOJBI MOJYyYEeHUs HM3KHX Temmeparyp. WueanpHas cucrema
oxmwkenns. DPdexr Jroynsa-Tomcona, kpuBas mHBepcuu. Cucrtema Jlunge-Xsmmcona. bonee
s dekTuBHBIE CUCTEMBl OXIKeHUs. Opro-mapa mepexoa Bojopona. I[Ipou3BOACTBO KHUIKOTO
BOJIOPOJIa: HCTOPHUSI, COBPEMEHHOE COCTOSIHUE U TIEPCIEKTUBBI.

3.7. Ilpoumne MeTO bl XpaHEHHUs BOJIOPOa

XuMuyeckue MeTofbl, aacopOuus u abcopbuus. Metamnoruapunsl. JKuakodazHas u
razodasHas peaklMd B3aMMOJCHCTBHS BOAOpPOJa C MeTalaMH. [IpUHIWI HKCMOJIb30BAHUS
METAJIOTHAPUIOB Il  aKKyMyJIHpoBaHHs Bogopona. Ilpomeccsl TemiaomaccomepeHoca B
Mertauioruapuaax. Vcnonp3oBaHue METAUIOTHAPUIOB: XpaHEHHME, OYHCTKA W KOMIIPECCHUs
BOJIOPOJIa, aKKyMYJIHPOBAHUE TEIIJIOBOW YHEPTHH, TEIUIOBbIE MAIITHBI.

3.8. Obecneuenne 6€30MaCHOCTH MPH pabOTe C BOAOPOIOM
OcCHOBHBIE MPHUHIMITEI OOecriedeHus] 0e30MacHOCTH MpU padoTe ¢ BOAopoJoM. BomopomHbie
CEHCOPHI, GU3NIECKHE TPUHIUITBI HX PAOOTHI.

3.9. IlepcrieKTUBBI pa3BUTHSI BOJAOPOIHON SHEPTrETUKU U CUCTEM aKKyMYJIHUPOBaHUS SHEPTUH

Tpanchopmaiisi MUPOBOM IHEPreTUKH. [IepCreKTUBBI Pa3BUTHS CHUCTEM XpaHEHUS SHEPTHH.
[lepcnexkTuBBI pa3BUTHS BOJOPOJHOM 3HepreTUkU. KoHuenuus pa3BUTHSL BOJAOPOIHON SHEPTETUKU
B Poccum.

3.3. TeMbl NIPAKTHYECKUX 3aHATHI
1. Meroas! XpaHeHHs SJHEPTUU B COBpEMEHHOM 3HepreTuke: nouarue KIIJ[ akkymynupoBaHus
DHEPIuy;
2. XUMU4ecKue UCTOYHUKH TOKa, aKKyMYJISITOpPHbIE OaTapen: eMKOCTh aKKyMYJISITOPOB,
BOJIBT-aMIIEPHAsl XapaKTEPUCTHKA;
3. [Ipou3BocTBO M MOTPEOIICHNE BOIOPOA. DIEKTPOIIN3 BOIBI U TOILTUBHBIC DJIIEMEHTHI —
TepMoauHamMuueckui pacuet, onenka KII/I nponecca;
4. BonopoiHOe aKKyMYJIUPOBaHUE SHEPTUU aHAJIOTHSI MEXKIY aKKYMYJIATOPHBIMHU OaTapesiMu
Y BOJIOPOAHBIM aKKyMYJIHUPOBAHUEM DHEPIHH, IPUTOTOBIEHUE HHTEPMETAJUIMUECKUX
CIIJIaBOB, pacueT U30TEPM COPOIUHU-IAECOPOITMU BOAOPO/IA;
5. IlpumMeHeHne akKyMyJIITOPHBIX OaTapeil U MepCreKTUBHbBIE CUCTEMBL: CPABHUTEIIbHBIN
pacueT mapaMeTpoB PAa3IMYHBIX aKKYMYJISTOPHBIX OaTapeil.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO



3.5 KoncyabTanum

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep pasznena
JTCHUTIIAHEI (B

OLeHOYHOE CPEACTBO
(THII 1 HAUMEHOBAHUE)

3arIaHupOBaHHbBIE PE3YAbTAThI 00YUEHUS 110 TUCIUILIHHE Kozpr
COOTBETCTBUU C
(B COOTBETCTBUU C pa3zeioM 1) WHIUKAaTOPOB 1.3.1)

1] 2] 3
3HaTh:
PU3HKO-TEXHUYECKUE OCHOBBI ITOJIyYEHUsI, XPAHCHUS U KonTtponbHast pabora/Xumuueckue
HCII0JIb30BaHUs BOAOPOJA B SHEPIETHKE N-2nk-1 + VCTOYHUKHU TOKA. AKKYMYJIATOPHbIE

Oatapeu.

DU3UKO-TEXHUYECKUE OCHOBBI (DYHKIIMOHUPOBAHUS XUMUYECKUX V-2 + KonTtposnbHas pabota/DnekTpou3 Boibl U
VCTOYHMKOB TOKA, IPUMEHSAEMBIX JUIsl aKKYMYJIMPOBAHMS SHEPTUU TOILUIMBHBIE 2JIEMEHTHI.
YMersb:
OcyIecTBIIATh MOMCK U aHAJTU3UPOBATh HAYYHO-TEXHUYECKYIO PacuetHo-Tpaduueckas padota/3amura
MH(POPMAIIHIO O HOBBIX TEXHOJIOTUSX MOTYYCHUS U N-2nk-1 + | pacuetHoro 3aganus "BonopoaHslii
AKKyMYJIMPOBAHHUS SHEPTUU xomnpeccop"
CaMocTosATeNnbHO pa30dupaThCs B PU3NUECKUX MPUHIUNAX AEUCTBUS TectupoBanue/IlepcrieKTUBBI pa3BUTHS
CUCTEM aKKyMYJIMPOBaHHS SHEPTUU U B METOAUKAX pacyera CUCTEM aKKyMYJIUPOBAHUsS JHEPTUU U
SHEPrOyCTAHOBOK HAa OCHOBE XMMUYECKUX UCTOYHUKOB TOKA U N-2nk-1 + | BOZOPOJHOM SHEPIETUKH.

BOJOPOAHBIX TEXHOJOTUN U MIPUMEHSTD UX JJIS PEIICHUS
[OCTaBJICHHO 3a1a4yu
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIUI KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
3 cemecTp

Popma peanusanuu: 3anmuTa 3a1aHus
1. 3ammTa pacueTHoro 3ananus "Bogopoansiii komrpeccop” (PacuerHo-rpadudeckas padora)

Dopma peanuzanuu: [TucemenHas padora
1. ITepcrieKTHBBI pa3BUTHUS CUCTEM aKKYMYJIHPOBAHUS SHEPIHU M BOJOPOIHOM SHEPTETUKU.
(TectupoBanue)
2. X¥MHUUYeCcKHe UICTOYHUKH TOKa. AKKyMyJsiTopHbIe 6aTapen. (KonTponbHas padoTa)
3. DneKxTpoau3 BO/bI U TOIUIMBHBIE 31eMeHThl. (KoHnTpoibHas padboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYypa JUCHUILINHBI SABJIACTCA IIPUIIOKCHUCM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

3auem ¢ oyenxou (Cemecmp Ne3)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTAlIMOHHON COCTABIISFOIIUX.

Ipumeuanue: OnieHOYHBIC MAaTEPUANTHI TI0 JUCIUILIMHE TPUBECHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYEHUE JUCHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Po3a, A. Bo300HOBIIsIeMbl€ HCTOUYHUKH S3HEPTUU. DUZUKO-TEXHUUECKUE OCHOBBI : IIEP. C aHTJI. /
A. Po3za . — Jlonmronpynustii : Uatennekt ; M. : U3natensckuii tom MOU, 2010 . — 704 c. - ISBN
978-5-91059-054-9 ;

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

3. Bokpuc, [Ixx. O'M. Conneuno-BoopoaHas sHeprust: Cuma, crmocooHasi ClacTH MUp : Iep. C aHTJI.
/ x. 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-BO10pOHAst sHEpreTuka. CUCTEMHBIE aCIIEKTHI
kiroueBsle pobsemsl / H. H. Tlonomapes-Crennoii, A. S. Cronspesckuid, B. I1. [TaxomoB . — M. :
Oueproaromusaar, 2008 . — 108 c. — (Du3HKO-TeXHHUECKHUE TPOOJIEMBI SIIEPHON YPHEPTETUKH) . -
ISBN 978-5-283-00848-6 .;

5. EnuctparoB B. B.- "BozooHoBnsiemas suepreruka", M3garenscto: "CIIOITIV", CankT-
[TeTepOypr, 2011 - (239 c.)

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

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";
2. Office;

3. Windows;
4. Maiitng BuneokondepeHuuu;
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5. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-
CIPABOYHbIE CUCTEMBI:

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

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

3. DuekTponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php
4. OTKpbITasi yHuBepcuTeTckas nHpopmannonHas cucrema «POCCHUSD -

https://uisrussia.msu.ru

5. OdunuanbHbIi caiT MUHHCTEpPCTBA HAYKH M BbIcIIero oopasosanus Poccuiickoit
®enepanun - https://minobrnauki.gov.ru
6. ®enepanbublii nopraia "Poccuiickoe oopazoBanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITVIMHBI

Tun nomemeHus Homep ayauropun, OcHaleHue
HAaUMCHOBaHHE
VY4eOHble ayuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUIS IPOBEICHUS BoruncnutensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEpHAS
JICKIMOHHBIX 3aHATHH U naboparopust CeTh C BbIXOJI0OM B MIHTEpHET,
TEKYIIEro KOHTPOJIS MYJIbTUMEIUIHBINA TPOCKTOP, YKa3Ka Jia3epHas,
MHOTO(YHKIIMOHAIBbHBIN LIEHTP, CEPBED,
KOMITBIOTEP MEePCOHATBHBIN, IPUHTEDP, HAOOPHI
JEMOHCTPAIIMOHHOTO 000PYIOBaHUS
Y4eOHble ayIuTOpUN A-110, CTOJI TIPENOIaBaTEelIsl, CTOJI KOMITBIOTEPHBIH,
JUTSI TIPOBEICHUS BrruucnurenbHas CTYJI, IOCKa MHTEPAKTUBHAS, KOMITbIOTEpHAS
MPAKTUYECKHUX 3aHATUH, naboparopust CeTh C BbIXOJI0M B MIHTEpHET,
KP u KII MYJIbTUMEIUNHBINA TPOEKTOP, YKA3Ka Jla3epHas,
MHOTO(QYHKIIMOHAIBHBIN LIEHTP, CEPBED,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHHUS
VY4eOHble ayiuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUTS IPOBEICHUS BreruncnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIBIOTEpHAS
MPOMEKYTOUHOMN nabopaTtopus CEeTh C BBIXOJIOM B MHTEpHET,
aTTecTaluu MYyITBTUMEAMMHBIN POEKTOP, YKa3Ka JiazepHas,
MHOTO()YHKITMOHAJIBHBIN 1IEHTP, CEPBEP,
KOMITBIOTEP MEePCOHATBHBIN, TPUHTEDP, HAOOPHI
JEMOHCTPALIMOHHOTO 000PYIOBaHMsI
[Tomemenus ais A-110, CTOJI IIPENOIaBaTelis, CTOJI KOMIIbIOTEPHBIH,
CaMOCTOSITEIIbHOU BrruucnurenbHas CTYJI, IOCKa HHTEPAKTUBHAS, KOMITBIOTEPHAS
paboTsI naboparopust ceTh ¢ BbIX0J0M B lHTEpHET,
MYJIbTUMEAUNHBIN TPOEKTOP, YKa3Ka Jla3epHas,
MHOTO(YHKITMOHATILHBIN IIEHTP, CEpBEp,
KOMITHIOTEP MEPCOHATBHBIN, IPUHTEDP, HAOOPHI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHHUS
[Tomemenus st A-208, Kpeciio pabouee, pabodyee MECTO COTPYIHHKA,
KOHCYJIbTUPOBAHMS [IpenonaBarenbckas CTON, mKad ISt TOKYMEHTOB, KOMIIBIOTEpHAS
CETh C BBIXOJIOM B MIHTEpHET, KOJIOHKH,
KOMITbIOTEP NEePCOHAIBHBIN, IPUHTEP
ITomemenus s A-025, KnamoBka cTesutax, 000pyI0BaHNE CIIEUATU3UPOBAHHOE
XpaHEHUs 1a060paToOpPHOTO
00opyOBaHus U o0opyioBaHus
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| yuebHOro MHBeHTApS |
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

Bonopoanas sHepreTika u akKyMyJIUPOBaHUE SHEPTUU

(Ha3BaHME AUCIUILINHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

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

XVUMHUYECKUE NCTOYHUKH TOKa. AKKyMyIsiTopHble OaTapeu. (KoHTponpHas padbora)
DJIEKTPOIU3 BOJIBI M TOTUTUBHBIC 3JIeMeHThI. (KoHTponbHas paboTa)

3amuTa pacuetHoro 3ananus "Bomgopoaasiii kommnpeccop” (Pacuetno-rpaduueckas padora)
[TepcneKTHBBI pa3BUTHSI CHCTEM aKKyMYJIUPOBAHUS SHEPTHH U BOJOPOJHON SHEPTETUKH.
(TectupoBanue)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM-
Homep Pa3en muciumminHbl KM: 1 2 3 A
paznena Henens 4 8 12 16
KM:
1 Posb akkyMynupoBaHUs SHEPTUU B PA3BUTUU SHEPTETUKH
11 DHeprusi: 4To 3TO TaKOE U OTKy1a oepercs? +
1.2 DHepreTuka v akKyMyJINPOBAaHHUE SHEPTUU +
2 DIEKTPOXUMHUIECKOE aKKYMYJIHPOBAHHUE YHEPTHUH
2.1 AKKYMYJIHpPOBaHUE SHEPTUU, OCHOBBI AJICKTPOXUMUHU +
2.2 XuMHYeCKHe HCTOYHUKH TOKA, TOILUIMBHBIE 3JIEMEHTEI +
2.3 BoniopoHbie TOMIUBHBIE 2JIEMEHTHI +
2.4 DIIEKTPOIN3 BOJBI +
3 Bopoponnas snepretruka
3.1 [loHsiTHE BOJOPOAHON SHEPTETUKHU +
3.2 TepMoxuMHUUYECKHE METOIBI TPOU3BOJICTBA BOIOPOAA +
33 Bomopos kak sHeproHOCUTENb I IeKapOOHU3UPOBAHHOM +
' SHEPreTUKHU
3.4 [TpoGriemMa XxpaHeHUs ¥ TPAHCTIOPTHPOBKU BOJAOPOIA +
3.5 Kowmmnpeccus Bogopoaa +
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3.6 Kunkuit Bomopoa +
3.7 [Ipounie MeToaABI XpaHEHHS BOJAOPOIA +
3.8 O6ecneyeHue 6€30MaCHOCTH MPU padboTe ¢ BOAOPOJIOM +
39 [IepcriekTuBBI pa3BUTHSA BOJOPOAHON SHEPTETUKU U CUCTEM +
' AKKYMYJINPOBAHMSI SHEPTUU
Bec KM, %: | 25 25 30 20
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