MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTeibHOI nporpaMMel: IIpoMbInIeHHAS] 31eKTPOHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI TEOPUU MOHIHOCTHA

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.01.04
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 5 cemectp - 6;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 216 yacoB

TUIAHY:
Jlekuuu 5 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 5 cemectp - 16 yacos;
JlabopaTopHbie pa6oThI 5 cemecTp - 16 yacos;
KoncyabTanum 5 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 5 cemecTp - 149,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
WHasi KOHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYAS:
KontpoabsHnas padora
JlaGopaTopnasi pabora
PacueTrHo-rpaduyeckasi padora
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 5 cemectp - 0,5 yaca;

Mockga 2024



MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K
Ceperud O.A.
R5209bc37-SereginDA-9c53cea?

nagenew,

B,

VA

NPOI'PAMMY COCTABMUJI:

eHTHdHUKaTOP

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K
PawwuToB I.A.

R66e8dfbl-RashitovPA-1953162c¢

Bnageney,

J.A. Ceperun

I1.A. PamuroB

M.I'. Acramies

[IpenoaBarenn

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

WpenTuduratop
MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU
AcTawes M.T".
7a29e524-AstashevMG-0583186

Bnapeney k

WpeHTudukatop

X a ik,

S Mol

g #

3aBeyIOIIMI BBITYCKAIOIICH

kadenpoi



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieap ocBOCHUS AMCUMIIMHBI. TOTYYCHUE CTYACHTAMU TEOPETHYECKUX 3HAHUM DHEPreTHYECKUX
IIPOLIECCOB, ITPOTEKAIOIINX B CHHYCOUIAJIbHBIX U HECUHYCOUIAIBHBIX CETAX IIEPEMEHHOTO TOKA.

33[{3‘11/1 AUCHHUITIMHbI

- OBJIAICHUC OCHOBAMH pacucTa SHCPIrCTUICCKUX COOTHOILICHUM B CUHYCOUJAJIbHBIX U
HECMHYCOHUJAJIBbHBIX CETAX IIEPEMCHHOI'O TOKA,
- OBJIAAICHUC 3JICMCHTAapHBIMU criocodamu KOMIICHCAIIMH HCAKTHUBHBIX COCTaBJIAIOIINX MIOJTHOM

MOIITHOCTH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHHe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-2 CrocoOeH BBINOIHATE
pacyeT u MPOEKTUPOBAHUE
YCTPOMCTB JEKTPOHUKH U
HAHORJIEKTPOHUKH B UX
CHCTEM

N/1-2nk-2 YMeeT npoBOIUTH
pacyeThbl U UCCIICIOBAHKE
XapaKTEPUCTHK YCTPOUCTB U
CUCTEM BHGKTPOHI/IKI/I nu
HAHODJIEKTPOHHUKH

3HaThb.

- MCTOJbI PacyCTa SOHCPICTHICCKUX
MponecCcoOB B CECTAX, KOMIICHCATOPOB
HEaKTHUBHOM MOIITHOCTH,

- HOPMAaTUBLI Ha ITOKA3aTCJIN Ka4CCTBa
BHGKTpH‘IeCKOﬁ OHCPI'HUH.

YMETh:
- UCIIOJIB30BAaTh JAHHBLIC BKCHCpI/IMCHTa
JUISL pacueTa SHEPreTHYECKHUX MapaMeTpoB
CETH;

- CaMOCTOSITEIBLHO pa30MPaThCS B METOIaX
pacyeTa SHEPreTHYECKUX MPOIECCOB B
CeTAX U MPUMEHSTh UX JUIS PEeLICHUS
MOCTaBJICHHO 3aauH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

HucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHOM 00pa3oBaTelbHON Mporpamme
[Tpomeinnennas snextponuka (nanee — OIIOIT), nanpasnenus moaroroBku 11.03.04 DnexkTpoHuka u
HaHORJIEKTPOHHUKA, YPOBEHb 00pa30BaHMs: BhICIIEE 0Opa3oBaHue - OaKaTaBpHar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUU JAUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
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 OCHOBHBIE MPOOJIEMBI 21 5 5 - 2 - - - - - 14 - Iloozomogka pacuemuo-zpaduueckozo
COBPEMEHHOMN 3a0anua: 3a1aHvs OPUEHTUPOBAHBI HA pacyeT
SHEPIETUKH. SHEPreTUUECKUX MoKa3aTenel JMHEHHbIX U
DHeprocoeperarorme HEJIMHEWHBIX LieTeil Npyu MUTaHUU OT CETU
TEXHOJIOTUH nepeMeHHOro Toka. CoziepkaHue pacueTHOTO
OHepreTuyeckue 3a/laHus: PACUET COCTABIIIOIIMX TIOJTHOM
MPOIIECCHI B MOIITHOCTH TSI HATPY3KH CETH B BUJIC
onHO(Da3HOM BEIIPSMATEITS (TI0 CXEME B COOTBETCTBHH C
CHUHYCOUIATIFHON CeTH WHIWBUIYaIbHBIM 3aTaHUCM).
C JINHEWHOU Harpy3Koi Camocmoamenvnoe uzyuenue
1.1 Baenenue. 21 5 - 2 - - - - - 14 - meopemuyueckozo mamepuana: zyuenue
ConeprkaHue U 3a1a91 JIOTIOTHUTEIHHOTO MaTepralia o pasaery
Kypca. OCHOBHBIE "OcHOBHBIE IPOOIEMBI COBPEMEHHON
pOoOIeMbI SHEPTETHKHU. DHEprocOeperarone TeXHOJIOTHH.
COBpPEMEHHOM DHepreTHyeckue Mpolecchl B 0JHO(Pa3HOM
SHEPTeTUKHU CHHYCOUJATLHOM CEeTH C IMHEHHOW HArpy3Koi'".
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[1], cTp. 6-12
[2], cTp. 4-9
2 Hcrounnku u 20 4 4 2 - - - - - 10 - Iloozomoexa pacuemuo-zpagpuueckozo
KOMITCHCATOPBI 3adanua: 3aaHns OPUSHTHPOBAHBI HA pacyeT
PEaKTUBHOM SHEPreTUYECKHX MOKa3aTelNei INHEHHBIX U
MOIIHOCTH. AKTHBHbIE HEJIMHEHHBIX [eNel PU MUTaHUU OT CeTH
TUPUCTOPHBIE nepemMeHHOro Toka. CoJiepkaHie pacueTHOTO
KOMITEHCATOPBI 3aJIaHusl: PacyeT COCTABJISIIOLIMX MOJTHOM
peaKTHBHOﬁ MOIIHOCTHU MOMIIHOCTH IJIsI HArpy3KH CETU B BUJC
2.1 Pacuer 7 2 - 1 - - - - - 4 - BBIIIPSIMATEIS (TI0 CXeMe B COOTBETCTBHH C

4




KOHJICHCAaTOPHBIX WHJIIBHIYaJIbHBIM 331aHHEM ).
KOMIICHCAaTOPOB Camocmoamenvroe usyuenue
peakTUBHOM MOIIHOCTH meopemuueck020 mamepuana: VIsyaenue
2.2 AKTUBHBIE 13 2 6 JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
TUPUCTOPHEIE "MCTOYHMKY U KOMIIEHCATOPhl PEaKTUBHON
KOMITCHCATOPBI MOIITHOCTH. AKTUBHBIE THPUCTOPHBIE
PEaKTUBHOM MOIIIHOCTH KOMITCHCATOPBI PEaKTHBHON MOIITHOCTH".
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 120-128
[2], cTp. 9-15
3 OHepreTHvecKue 52 7 32 Ilodzomogka pacuemuo-zpaguueckozo
MPOIIECCHI B 3adanusa: 3alaHNsl OPUCHTHPOBAHBI HAa pacyeT
CUHYCOUJAIILHOU CETH JHEPreTUYECKUX M0Ka3aTeed JINHEHHBIX U
C HEJIMHEHHOM HEJMHEWHBIX LEeH IPU IUTaHUU OT CETU
Harpy3KoH. nepeMeHHoro Toka. CoziepKaHie pacueTHOTO
Koaddpunment 3a7aHusL: PACUeT COCTABIIIONINX MOTHON
MOIITHOCTH MOIITHOCTH JJIsl HaTPy3KHU CETH B BHIC
BBITIPSIMUTEIIEH C BBITIPAMUTEIS (TI0 CXEME B COOTBETCTBUH C
(ha30BBIM U MINPOTHBIM MHIVBHUIYaJIbHBIM 33aHHEM).
yIpaBieHUEM Camocmoamenvhoe usyuenue
3.1 Koadpdpumment 25 3 16 meopemuyueckozo mamepuana: VI3ydaenue
MOIIHOCTH JIOMOJTHUTENBHOTO MaTepHaa o paszieiny
HEYIPaBIIeMbIX "DHepreTuyecKue IpoLecCH B
BBIIPSIMUTENEH IIPU CUHYCOUJAJILHOM CETU C HEJIMHEMHON
paboTe Ha aKTUBHYIO U Harpy3koi".
KOMIUIEKCHYIO H3yuenue mamepuanog 1umepamypHbix
Harpysky UCIOYHUKOB:
3.2 Koadduruent 27 4 16 [1], ctp. 104-109
MOIIIHOCTH [2], cTp. 29-48
YTIPaBISIEMBIX
BBINPSIMUTENEH C
(ha30BBIM ¥ HINPOTHBIM
yIpaBJjIeHUEM
4 OHepreTHvecKue 37 10 22 Ilodzomoska pacuemno-zpaguueckozo

MPOLIECCH B
CUMMETPHYHBIX U
HECHMMETPHUYHBIX

Tpex(a3HbIX MEmsIX

3a0anua: 3aaHvs OPUEHTUPOBAHBI HA pacyeT
SHEPreTHUUECKUX MoKa3aTenel JMHEHHBIX U
HEJIMHEWHBIX 1IeTeil NPy MUTaHUU OT CETH
nepeMeHHoro Toka. CopepxaHue pacueTHOTO
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4.1 | Pacyer COCTaBISIOIIUX 14 4 - - - 10 - 3a/laHusl: PacyeT COCTABIISIIOIINX MOJTHON
MOJIHOM MOUTHOCTH. MOIIIHOCTH JIJIsl HATPY3KH CETU B BUIIE
MomHoCTb BBIIPSAMHUTES (110 CXeME B COOTBETCTBHHU C
HECHMMETPUHI WHIWBUYAIbHBIM 33/IaHUEM).
4.2 Amnanus 23 6 - 5 - 12 - CamocmoamensHoe usyuenue
9HEPTreTHUECKUX meopemuyeckozo mamepuana: VI3yaenue
MIPOIIECCOB METOIOM JIOTIONTHUTEIHHOTO MaTepraa 1o pasaery
CUMMETPHYHBIX "DHepreTUYecKue MPOIecCH B CHMMETPHUIHBIX
COCTaBIIAOIIIX 1 HECUMMETPHYHBIX TPEeX(Pa3HbIX MeTsx".
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], cTp. 45-61
[2], cTp. 15-28
5 OHepreTuyeckue 50 6 4 2 - 38 - Iloozomogka pacuemuo-zpaduueckozo
MPOIIECCHI B 3adanusa: 3alaHNsl OPUCHTHPOBAHBI HAa pacyeT
HECUHYCOUAAIBHOMI JHEPreTUYECKUX I0Ka3aTeled JINHEHHBIX U
CETH IIPH JINHEHHON U HEIMHEWHBIX LENel Npu NUTaHUU OT CETH
HEITMHEWHOM Harpy3Ke nepeMeHHOTo Toka. Co/iepkaHue pacueTHOTO
5.1 Brusane MomHOCTH 17 2 4 1 - 10 - 3a[aHMA: PacYeT COCTABIIAIOIIMX MOJHON
nckaxeHus. CriocoOb1 MOIITHOCTH TSI HATPY3KH CETH B BUJIC
KOMICHCAINH BEIIPSAMHATEIS (TI0 CXEME B COOTBETCTBHH C
5.2 HopwmatuBs! Ha 16 2 - - - 14 - UHJUBHYaIIbHBIM 33JJaHHEM).
MOKa3aTeH KauecTBa CamocmoamensHoe usyuenue
ANMEKTPUIECKOM meopemuyueckozo mamepuana: VI3ydaenue
SHEPTUU JIOTIONTHUTEIHHOTO MaTepraa o pasaery
5.3 CeTb OrpaHMYEHHOM 6 1 - - - 5 - "DHepreTuyecKue IpoLeccH B
MOIIIHOCTH HECUHYCOUIALHOM CETH MPH JIMHEHHOU U
54 Pa6ota TpexdasHoii 11 1 - 1 - 9 - HENWHEHO Harpy3ke. CrocoObI KOMIICHCAITIH
HAarpy3KH OT CEeTH HEaKTHBHOM MOIIIHOCTH'".
OTrpaHUYEHHOMH H3yuenue mamepuanog numepamypHsix
MOIIIHOCTH UCHOYHUKOB:
[1], cTp. 75-82
[2], cTp. 49-68
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 216.0 32 16 16 0.5 116 335
Hroro 3a cemectp 216.0 32 16 16 2 - 0.5 149.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam




muctumuael; CP — camoctosrensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHognble npobiiemvl cospemennon dHep2emuky. Iuep2ocbepezaiouiue mextoao2uu
DHepzemuyeckue npoueccobl 8 00HOMA3HOU CUHYCOUOAILHOU CeMU C JUHEUHOU HAZPY3KOU

1.1. Beenenue. Conepxanue 1 3a1aun Kypca. OCHOBHBIE TPOOIEMBI COBPEMEHHON YHEPTETHKHU

HoBble HMCTOUHMKHM SHepruu. DHeprocOeperaroue TEXHONOrHMH. Poib M MecTo ycTpoWcTB
CHUJIOBOM DJIGKTPOHUKH B COBPEMEHHOM 3JIEKTPOIHEPreTUKE. DHEPreTUUecKHe IPOLEeCcChl B
CHHYCOMJIAJILHOM Ce€TH C JUHEHHOW Harpy3kod. Pabora cerm Ha aKTUBHYIO Harpysky.
HeticTBytoliee 3HaueHne. MrHOBeHHAsi MOITHOCTb. AKTHUBHAs MOIIHOCTh. Pacder neiCcTBYIOMUX U
CPEIHMX 3HAUYEHHM HECHUHYCOMJAJIBbHBIX HaNpsDKEeHWM M TOKOB. KoMiuiekcHas Harpyska.
PeaktuBHas momHOCTh ciBura. [TomHas MomHOCTh. Koaddumment momHocTH.

2. Ucmounuxku u KOMnencamopvl peakmueHou MowHocmu. Akmusnble mupucimopHble
Komnerncaniopbul peakmueHoﬁ MOWHOCmu

2.1. PacueT KOH/IEHCATOPHBIX KOMIIEHCATOPOB PEAKTUBHONU MOIIHOCTH
[Tapannensubiii komnencatop. [locnenoBarensHbiil komneHcaTop. CpaBuenue. Kommencarop ¢
JTUCKPETHBIM U3MEHEHHUEM €MKOCTH.

2.2. AKTUBHBIE TUPUCTOPHBIE KOMIIEHCATOPBI PEAKTUBHOW MOILIHOCTH
Cxemubple pemieHus. OIHOONEPALMOHHBIM THUPUCTOP - CHUJIOBOM IOJIYIPOBOJHUKOBBIN KIIIOY.
[Tpunuun neiicrBust. HecunyconnanbHOCTh TOKa KoMrneHcaropa. O0gacTy mpuMeHEHUs!.

3. Duepzemuueckue npoueccobl 8 CUHYCOUOAIbHOU CeMU C HeIUHEUHOU Ha2pY3KOU.
Kosdpuyuenm mowmnocmu svinpsavumenei ¢ hazosvim u WUpOmHbIM YRPAGIEHUEM

3.1. KoapuimeHT MOLTHOCTH HEYyIpaBsieMbIX BBIIPAMUTENEH pu paboTe Ha aKTUBHYIO U
KOMIIJIEKCHYIO HArpy3Ky

MocCTOBOM AUOIHBIN BBIIPSIMUTENb C aKTUBHOM Harpy3koi. PacuerHble mpumepbl. MocToBOM
JVOJHBIA BBIIPSIMUTENbL C AaKTMBHO-UHAYKTHBHOM Harpy3koil. PacuerHblie nmpumepbl. MoniHOCTb
UCKa)XeHUs. MOCTOBOI NMONIHBIA BBIIPSAMUTENb C €MKOCTHBIM (pUiabTpoM; paboTa Ha NMPOTUBO-
O/1C. PacuerHble npumepbl. MOIHOCTh HCKaXKEHUS.

3.2. KoapuimeHT MOLTHOCTH yIpaBiIsieMbIX BBIIPIMUTENEH C (Pa30BBIM U IIUPOTHBIM
YIIPABJICHUEM

MocTOBOM THUPUCTOPHBIA BBIIPSAMUTENb C AaKTUBHOM Harpy3koil. PacueTHble mnpuMeEpBI.
MontHocTh  MCKaKeHHs. MOCTOBOM THPHUCTOPHBIM BBIIPSIMHUTENb C AaKTUBHO-WHIYKTUBHOH
Harpyskoii. PacueTrHble npumepsbl. MOIIHOCTE UCKAKEHHUS.

4. Dnepeemuueckue npoyeccovl 8 CUMMEMPUIHBIX U HeCUMMEMPUYHbIX mDQXd)aS‘HbIX uenix

4.1. PacueT cocTaBIsAONIUX MTOJIHOM MOITHOCTH. MOIIHOCTS HECUMMETPHUH
CummMerpuuHas Harpy3ka. MrHoBeHHas MOUIHOCTh B TpexdasHoit ceru. Hecummerpuunas
Harpy3ka. [lynbcanyss MTHOBEHHON MOITHOCTH. MOIIHOCTE HECUMMETPHH.

4.2. AHanu3 >HEPreTHYECKUX MPOLECCOB METOJIOM CUMMETPUYHBIX COCTABIISIOIIUX

CUMMETpUYHBIE COCTABISAIOIINE - TpsiMas, oOpaTHas, HyneBas. PacdyeT CHUMMETPUYHBIX
COCTaBJISIIOIIMX TOKOB B YETBHIPEXITPOBOJHOM C€TH. PacyeT CHMMETPUYHBIX COCTABIIAIOIIMX TOKOB U
HaIPSHKEHUN B TPEXIIPOBOJHOM CETH.



5. Dnepeemuueckue npoyeccovl 8 HeCUHYCOUOAILHOU Cemu NPU TIUHEUHOU U HeIUHEUHOU
HazpysKe

5.1. Bauguune MomHocTi uckaxxenunsa. CaocoObl KOMIIEHCAIINU
[TaccuBnbIe punbTpsl. [ToHATHE O KOppekTOpax KO3 HUIlMeHTa MOIITHOCTH.

5.2. HopMatuBbl Ha 1TOKa3aTeIN KaueCTBa AIEKTPUUECKONW IHEPTUU
TpeboBanusi K CTaTHUYECKOMY peXHUMYy. TpeOoBaHUS K KpPAaTKOBPEMEHHBIM pEXKUMaM H
IIEPEXOIHBIM IIPOLIECCaM.

5.3. CeTb OrpaHM4EHHON MOIIIHOCTH

Cocrasisitomiye noJHOM MOIIHOCTU IIPU MUTAaHUM JUHEHMHON Harpy3ku. BinsHue akTUBHOrO 1
PEAKTUBHOIO TOKOB HA HAINPSHKEHUE CETH OrPAHMYCHHONM MOIMHOCTH. COCTaBIAIOUIME IOJIHOU
MOIIIHOCTH IIPU ITUTAaHUU HEIMHEHHOW HAarpy3KHU.

5.4. Pabora Tpexda3Hoi HArpy3KH OT CETH OIPAaHUYECHHON MOITHOCTHU

JluHeilHasgs Harpy3ska - CHHYCOMJAQJIbHBIE TOKM Harpy3ku. HenuneliHas Harpyska -
HECHUHYCOHIaJbHble TOKH HAarpy3KH, HCKakeHue Qopmbl HampspkeHus. Vckaxenue (Hopmbl
HANPSDKEHUS - Jpyrue TPUYUHBL, HE CBsA3aHHBIE ¢ Harpy3koil. Crarmdeckue TpexdasHbie
mpeoOpazoBaTey - MHBEPTOPHI U MPEoOPa30BaTENU YaCTOTHI.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. PacyeT KOHIEHCATOPHBIX KOMIIEHCATOPOB PEAKTUBHON MOLIHOCTH;
2. PacueT coCTaBISIOMINX MOIIHOCTH NP paboTe Tpex(pa3zHOH CEeTH Ha CHMMETPHYHYIO U
HECUMMETPUYHYIO HArpy3KYy;
3. Pacuer cocTaBisOIMX MOIIHOCTH NPU pab0Te HECUHYCOUIaJIbHON CETH Ha JTUHEUHYIO U
HEJIMHENHYIO HATPY3KY;
4. AHanmu3 PHEPreTUUECKUX MPOILIECCOB METOOM CUMMETPUYHBIX COCTABIISIOIINX;
5. Pacuer cocTaBisIOIMX MOJTHON MOIIHOCTH i TpeX(a3HOl Harpy3Ku;
6. Pacuer cocTaBsOIUX MOIIHOCTH YIPABIIsiEMbIX BBIIPAMUTENIEH ¢ ()a30BbIM U HIMPOTHBIM
YIIPABJIIEHUEM, C IIPOU3BOJIBHBIM AJITOPUTMOM IIEPEKIIIOUEHHUS,;
7. Pacuer HeympaBisieMbIX BBIIpSMUTENEN IpU pab0oTe Ha aKTUBHYIO M KOMIIEKCHYIO
Harpysky;
8. Pacuer nelicTBYIOUIMX U CPEJHUX 3HAUYEHUI HECHHYCOUAAbHBIX HAIPSDKEHUH U TOKOB;
pacyeT COCTaBIAIOIIMX MTOJHOW MOITHOCTA KOMIUIEKCHOW HArpy3KH.

3.4. TeMbl 1a00paTOPHBIX padoT
1. UccnenoBanue 0THONOIYIIEPUOIHBIX THPUCTOPHBIX BBINPSIMUTEIICH;
2. UccnenoBaHue 0THOMIONYIIEPUOAHBIX AUOIHBIX BBIIPIMUTEINEH;
3. UccnenoBanue koppekTopa KoddPuiimeHTa MOIHOCTH;
4. UccnenoBanue ABYXMOIYNEPUOIHBIX BhIIpsMuUTeNneit ¢ C-punbrpom.

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. Brmmonnenue pacuYCTHOIO 3alaHuA: HCCI/IHYCOI/IIlaHBHIJﬁ TOK CCTH.

2. CxeMOTeXHUYECKHE pEeUIICHUA: CBOMCTBA CHIIOBBIX MOJYIIPOBOAHHUKOBBIX KII0YeH H
OCHOBHBIC CXCMbI npeo6pa3OBaTeneﬁ - KOMIICHCATOPOB.

3. Brmonnenune PaCYCTHOIO 3alaHUA: BRIIIPAMHUTEIb KaK HEJIMHEHHAS Harpyska Ce€THu.



4. DBpblllonHeHWE pacyeTHOro 3aJaHus: BBIIPSIMUTENIb KaK HEJIWHEHas Harpy3ka CceTu
(TpexdasHnas ceTh).

5. BprinosnHeHne pacueTHOro 3aJaHMs: BBIIPAMUTENb KaK HEJIMHEWHas Harpy3ka CeTu.
CrocoObl  KOMITGHCAIIMM ~ HEAKTHUBHOM  COCTaBJsIOIICH  MoIHOCTH.  KoppekTtop
KO3 pHIHEeHTa MOITHOCTH - IPUMEHEHHE.

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YAbTaThl 00Y4YEHNUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

Konbr JUCUUILIUHEI (B (THI ¥ HAUMEHOBAaHUE)
TUCIUILTNHE
WHIMKATOPOB | COOTBETCTBUM C 11.3.1)
(B COOTBETCTBUH C pa3zeiioM 1)
1]2]3]4]5
3HaTth:
HOPMATHUBBI HA TTOKA3aTEIM KaueCTBA JIEKTPUICCKON JlaboparopHas pabota/KoppekTop koddduiueHTa
SHEPTUU MOIIIHOCTH
NI-2nk-2 + *+ | * | KonrponsHas pa6ota/CocTaBisIoONIue MOIHOCTH
HEeJMHEWHOM Harpy3ku. HopMaTuBbI Ha oka3aTenu
Ka4eCTBa JICKTPOIHEPTUH
METO/Ibl pacueTa YHEPreTUYECKUX MPOIIECCOB B KonTponbnas pabora/MeToap1 pacueT
CeTAX, KOMIIEHCATOPOB HEAKTUBHON MOIIHOCTH N-2nk-2 + |+ COCTABJISIFOLMX MOIIHOCTH JIMHEWHOW Harpy3KH,
pacueT KOMIIEHCAaTOPOB
Ymersb:
CaMOCTOSITENTLHO Pa30MpaThCs B METOJaX pacyera PacuerHo-Tpaduueckas padora/Pacuer
HHEPreTUYECKUX MPOLECCOB B CETAX U MpUMEHSTh uX | M/I-2nk-2 + | + | oHepreTUYecKHx MoKaszarese IeKTPUIECKUX Lenei
JUIs1 pelIeHUs TOCTAaBJIEHHOM 3a/1a41
MCIOJIb30BAaTh JIaHHBIE 3KCIIEPUMEHTA Ul pacyera JlaGopartopHas pabora/lccnenoBanue
HHEPTeTUYECKUX MMapaMeTPOB CETH HEYIPABISIEMOTO BBITPSIMHUTEINS ¢ KOMITJIEKCHOM
NJ1-2nik-2 + | + Harpy3Koun
JlabopaTtopHas pabora/MccnenoBanue
OJTHOTIOJTYTIEPUOIHOTO YIPABJISIEMOTO BHIIPSMUTENS
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 1O JUCIUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

Popma peanuzanuu: 3anuTa 3aJaHus
1. Pacyer sHepreTHYeCKHUX MOKa3aTesel ieKTpuieckux reneit (Pacuerno-rpaduyeckas
pabora)

Dopma peanuzanuu: [TucemenHas padora
1. MeTozb! pacdeT COCTaBIAIONIMX MOITHOCTH JITHEHHO!N Harpy3Kku, pacdeT KOMIICHCATOPOB
(KonTponbHnas padbora)
2. CocTaBisiolye MOIIHOCTY HelIMHEeHHOH Harpy3ku. HopMaTHuBBbI Ha IoKa3aTeian KayecTBa
anektposnepruu (KonrposnbHas padora)

®dopma peanmsaiuu: Y cTHas popma
1. UccnenoBaHue HEyNpaBsieMOro BBITPSIMUTENS ¢ KOMIUIEKCHON Harpy3koil (JlabopaTopHas
pabora)
2. UccnenoBaHue oAHOIOIYIIEPUOIHOTO YIpaBisgeMoro Beinpsamurens (Jlaboparopuas padota)
3. Koppekrop ko3¢ dunuenta momroctu (JlaboparopHas padora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:KyTOUYHasI aTTECTALUSA 110 AU CHMUILJIMHE

Ixsamen (Cemecmp Nes)
OrneHka 3a OCBOGHME JUCIMIUIMHBI BBICTABISETCS B COOTBETCTBMM C IOJIOKEHHEM O OaibHO-
peiituHroBoit crpykrype HUY "MOU" Ha OCHOBaHMH CEMECTPOBOM M W 3SK3aMEHAIIMOHHOM
COCTaBJISIOIIUX.

B auniom BeICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUIIIMHE IPUBEICHBI B (DOH/IE€ OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. [Toiko O.3. - "OcHOBBHI IpeoOpa3oBaTenbHOM TeXHUKH", (3-€ U3., cTepeot.), M31aTensCcTBo:
"Uznmatenbekuit jom MOU", Mocksa, 2010 - (200 c.)
http://e.lanbook.com/books/element.php?pll_id=72254;

2. Yaruteirul, E. E. Teopus MomiHOCTH B CHITOBO# 2JIEKTPOHUKE : YdeOHOE TocoOue 1Mo Kypey
"OCHOBBI TEOPHH MOIITHOCTH" TI0 HaNpaBJieHUIO "DJIeKTpoHUKA U HaHO3JIekTpoHuka" / E. E.
Yarmmerus, O. C. [Tanosa, Har. uccnen. ya-t "MOU" . — M. : Uzn-Bo MDU, 2013 . — 80 c. - ISBN
978-5-7046-1381-7 .

http://elib.mpei.ru/elib/view.php?id=4946.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:

1. CIO "TIpomereit";
2. Office / Poccuiickuii makeT o(pUCHBIX MPOrpamm;

12



3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3a nannbIX )KypHaJioB u3aareanscTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za maunbix Scopus - http://www.scopus.com
9. 9BC "KoncyasTanT cTrygenta' - http://www.studentlibrary.ru/

10. DaexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

11. MopTaa oTKPHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

12. ba3a oTKpbBITHIX JaHHBIX MUHUCTEPCTBA TPY/Aa U COUUANbHON 3alUTHI PD -
https://rosmintrud.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITVIMHBI

Tun nomeneHust Homep aynuropun, OcHaenue
HaAaMMCHOBaHHE
Y4eOHbIe ayIUTOPUH AJIs M-816, YueOHas rapTa co CKaMb€l, CTOJ, CTYJ, IOCKa
MIPOBEICHUS JICKITMOHHBIX ayJIUTOPUS MeJIoBast
3aHATUM U TEKYLIETO K-120, MammHHBIH 321 cepBep, KOHAUIMOHED
KOHTPOJIA NBII
VYueOHbIC ayAUTOPUH IS M-816, Yuebuast mapTa co CKaMbel, CTOJI, CTYJ, IOCKa
MPOBEACHUS ayIUTOpUs MeJoBas
MPAKTUYECKUX 3aHITUH,
KP u KII
VYyeOnble ayautropun juig | E-1018B, JlaGopaTopust | croi, ctyin, mkad, Tym0a, Tocka MapKepHas,
MPOBEACHUS 00IIero nmpakTuKyma n1abopaToOpHBIN CTEHT

71a00pATOPHBIX 3aHATUN

VYyeOHble ayAUTOPUH IS

E-1018, JIaGopatopus

CTOJ, CTYJI, IKad, TymOa, JOCKa MapKepHas,

MPOBEJICHUS 00111ero NMpakTuKyma 71a00paTOPHBIN CTEH]
IIPOMEKYTOUHON M-816, YuebHas rapTa co CKaMbeH, CTOJ, CTYJ, 1OCKa
aTTecTaluu ayJIUTOPUS MeJIoBast
K-120, MammHHBIH 3a1 cepBep, KOHIULMOHED
NBI
IToMmemenus niasg HTB-201, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJ
CaMOCTOSITEILHOU KomnerorepHbrit MMACHEMEHHBIHN, BEMAJIKA JUIS OJIEK I,
paboThI YUTAIbHBIN 3aJ1 KOMITbIOTEpHAs CETh C BBIXOJOM B

HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULUOHED

IToMmemenus niasg E-324/6, Kpecio pabouee, cTyI, mKad as
KOHCYJIbTUPOBAHHS [TpenomaBaTenbckas JIOKYMEHTOB, CTOJI ITUCEMEHHBIHN, TyMOa,
kad. "ITpom.am." KOMIIBIOTEPHAs CETh C BBIXOJOM B
WNHuTepHer, MHOTOQYHKIIMOHAIBHBIN LIEHTP,
KOMIIBIOTEP MEePCOHAIBHBIN
[Tomemenus ans E-324/5, napTa, CTyJ, BelayKa JiIsl OJeXKIbl,
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XpaHeHus1 000pyI0BaHUS
1 y4eOHOTO MHBEHTapA

MeTtoanueckuit
KaOuHeT Kad.
"I[Tpom.57."

KOMIIBIOTEPHAs CETh C BBIXOI0OM B

HHTtepHeT, MyJIbTUMEIUUHBINA IIPOESKTOP,
JI0CKa MapKepHas NepeABHKHAs, HOYTOYK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI TCOPHUH MOITHOCTHU

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 Mertozsl pacyeT COCTABIISIIOIIUX MOLTHOCTH JIMHEHHOM Harpy3KH, pacyeT KOMIIEHCAaTOPOB
(KontpomnwsHas pabota)

KM-2 HccnenoBanue oiHOMOIYIIEPUOTHOTO yIpaBisieMoro Beinpsimutens (JlabopatopHas pabora)

KM-3 HccnenoBanue HEYNpaBIsieMOrO BEIIPSIMUTENS ¢ KOMILIEKCHOM Harpy3koi (Jlaboparoprast
pabora)

KM-4  Cocrasinsmoliye MOITHOCTY HENMHEWHOM Harpy3ku. HopMaTuBbI Ha oka3arenu KauecTBa
anektpodHepruu (KonrponsHas padota)

KM-5 KoppekTop koadpdunmenta momrHoctH (Jlaboparopras pabora)

KM-6 Pacuer sHepreTuueckux mokaszarenei snekrpuueckux 1eneit (Pacuerno-rpaduueckas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6
pasjena Al et Henens 3 8 12 14 15 16
KM:

OcHoBHbIE TIPOOIIEMBI COBPEMEHHOI
HHEPTeTUKHU. JHEProcOeperaroue TeXHOJIOTUH
DHepreTuyecKue Mporecchl B 01HO(a3HOM
CHHYCOMJIAJIbHOM CETH C JINHEWHON Harpy3Kou

Beenenune. Conepkanue U 3a1a4u Kypca.
11 OcHoBHbIE IPOOJIEMBI COBPEMEHHOM + + +
DHEPreTHKU

VI cTOYHMKH 1 KOMIIEHCATOPBI PEAKTUBHOU
2 MOIIHOCTH. AKTUBHBIE THPUCTOPHBIE
KOMITIEHCATOPBI PEAaKTUBHOW MOITHOCTH

Pacuer KOHAEHCATOPHBIX KOMIIEHCATOPOB
PEAKTUBHON MOITHOCTH

2.1

AKTHBHBIE TUPUCTOPHBIE KOMIIEHCATOPBI

2.2 .
PEaKTUBHOI MOIIHOCTH

DHepreTU4ecKre MpoLecchl B CHHYCOUIAIBHON
CeTH ¢ HelInHelWHo! Harpy3koil. Koagduunent
MOIIIHOCTH BBIIPSIMUTENIEH ¢ (ha30BBIM U
LHIMPOTHBIM YIIPaBIECHUEM

KoaduimeHT MOIHOCTH HEYNpaBIIsieMbIX
3.1 BBINIPSIMUTENEH IPU pabOTe HAa aKTUBHYIO U + +
KOMIUIEKCHYIO Harpy3Ky

KoadduumeHT MOIHOCTH yIpaBiIsieMbIX
3.2 BBIIpAMUTENEH ¢ ()a30BbIM U HIIMPOTHBIM + +
yTpaBJIeHUEM

DHEPreTUYeCKHe MPOLECChl B CHMMETPUYHBIX
Y HECHMMETPHYHBIX TpeX(a3HbIX HETsIX
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PacueT cocTaBigrommx MOJTHOM MOIITHOCTH.

4.1 + + +
Mo1HOCTh HECUMMETPUH

42 AHaIn3 YHEPreTUYECKUX MPOIIECCOB METOJOM + +
CUMMETPHUYHBIX COCTABJISIFOIINX
DHepreTuyeckue mporecchl B

S) HECUHYCOMIaJIbHOW CETH NpH JIMHEHHOW 1

HEJIMHEHOMN Harpy3Ke

51 Binustnue momHocTy uckaxkenus. CrocoOsl + +
KOMIIEHCAIIUH

52 Hopmartusel HI:): IOKAa3aTeNIv KauecTBa + +
AIIEKTPUYECKOM SHEPTruu

5.3 CeTb OrpaHMYEHHOIN MOIITHOCTH +

54 Pabota TpeX(bva3H0171 Harpy3Ku OT CETH +
OTPaHUYECHHOW MOITHOCTH

Bec KM, %: | 15 15 15 15 15 25
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