MuHHCTEPCTBO HAYKH U BbICIIEero oOpasosanusi PO
PenepanbHOE roCyIapcTBEHHOE 0 HOIKEeTHOE 00pa30BaTe/IbHOE yUpeKAeHUEe
BbICILLIET0 00pa3oBaHus
«Haumno HaIbHBIH HCCJIEI0 BaTEeIbCKUI yHUBepcuTeT «MIW»

Hanpasienne moaroroBku/cneuuanbHocTh: 13.04.02 DaeKTpol Hepre THKA 1 3JIeKTPOTEXHIKA
HaumenoBanue o0pasoBare/ibHOI nporpaMmbl. Moae/lMpoBaHue B 3JIEKTPOIHEPreTHKe U 3JIEKTPOTeXHUKe
Y poBenns 00pa3oBaHusi: BbICIee 00pa30BaHue - MArucTpaTypa

®opma o0yuenusi: Ounas

Padouasi nporpaMma IMCUUILINHBI
TEXHOJIOTUSA MTPOBEAEHUSA ®U3UYECKOI'O ODKCIIEPUMEHTA B
SJIEKTPOSHEPI'ETUKE U 3JIEKTPOTEXHUKE

baok:

Buiok 1 «{ucmnianabl (MOTYJINH)»

YacTts 00paszoBarTeibHOM
NPOr paMMBbl:

YacTts, popMupyemMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOLLIEHUIA

Ne qucnunIMHLBI M0 y4eOHOMY
IUIAHY:

b1.4.01

TpynoeMKkocTh B 3a4eTHBIX
e/IMHULIAX:

3 cemecTp- 3;

Yacos (Bcero) no yueoHomy
IUIaHY:

108 yacoB

Jlekmn

3 cemecTp- 32 yaca;

IIpakTHYecKHe 3aHATHS

3 cemecTp- 8 yacos;

JlaGopaTopHbie paGoTbl

3 cemecTp- 16 yacos;

KoncynbTanmmn

MPOBOIMTCS B PAMKAX YAaCOB ayIMTOPHbIX 3aHATHI

CamocTosTe 1bHAst paGoTa

3 cemecTp- 51,7 yaca;

B ToM uncJie Ha KIVKP

He NMpeAyCMOTPeHO Y4eOHBIM IIAHOM

Hnas koHTakTHas padora

MPOBOIMTCS B PAMKAX YAaCOB ayIMTOPHbIX 3aHATHI

BKJIIOYAS:
TecTupoBanue
KonTtposbHasi padora

Ilpome:xyTOYHAsA aTTeCTAUs:

3a4deT ¢ OIEeHKO

3 cemecTp- 0,3 yaca;

Mockga 2021




ITPOI'PAMMY COCTABMUJIL:

MNognucaHo aeKTpoHHoM nognuceko ®TEO0Y BO «HUY «M3U»

CsefleHuA o BRagensLe L3N M3K

Bnapeney, KBacHtoK A.A.
[IpenogaBarens Wpermupusaron | R1082b964-KvasniukAA-b540cfeq A.A. KBacHok
(IOIKHOCTB ) (oammcs) (pacumdpoBka
TIO/ITICH)
COI'TACOBAHO:

PykoBonureinn
00pa30BaTEIbHON MPOrpaMMbI

MNoanucaHo 3NeKTpoHHOM nognuceko $TEOY BO «HUY «M3U»

CeeneHua o snagensie U3 MoK

Bnapeney,

Ko3zbMuHa U.C.

WaeHTndukatop

Ra036a963-KozminalS-f85c8f2a

N.C. KozpMmuHa

JIOJDKHOCTB, Y4€Has CTCNCHb, YUEHOE 3BAHHE TIOJITTUCH acn(ppoBKa
y y p
TIO/IITUCH)
MoanucaHo 31eKTpoHHOW nognuckio ®rE0Y BO «HUY «M3U»

3 v 19 CeeneHua o snagensie U3 MoK

aBeI[yIOH-U/H/I BbIHyCKaIOHIeH Bnapeney, TyJ'IbCKIfII?I B.H. o
Kad)e 1§03 NperTnduratop R292b173d-TulskyVN-7e812934 B.H. Tynbckuit
(MOJKHOCTB, y4eHas CTeNeHb, YYEHOE 3BaHHUE) (moArwcsk) (pacmindpoBka

TIO/ITIMCH)



1. HEJIX 1 3AJJAYU OCBOEHMUA N CIUITJINHBI
Lens ocBoeHMS AMCHMIIMHBI. YCBOCHHE OCHOB IPOBENCHMS (PU3MUECKOro 3KCIEpUMEHTA B
JIICKTPOSHEPIETUKE U JIICKTPOTEXHUKE

33)1 A4 JUCHHUIIJIUHBI

- O3HAKOMJICHHE C MPHUHIIMIIAMY TIOCTAaHOBKU M MPOBENCHHS (DHM3UUECKOro HKCIEPUMEHTa;
- 03HAaKOMJIEHHE C METOAaMU 00paOOTKM U aHaJIM3a SKCIIEPUMEHTANIbHBIX JAHHbIX;

- MOJyY€HHE HABBIKOB SKCIUTyaTallM COBPEMEHHBIX M3MEPHUTEIbHBIX NMPUOOPOB U CUCTEM;
- TIOJly4€HHUE HABBIKOB IPOCKTHUPOBAHMS HDKCIIEPUMEHTAIBHBIX YCTAHOBOK.

dopmupyemble y 00ydaromerocsi KoMne Te HIUM U 3aIUIaHUPOBAHHBIC Pe3y/IbTAThl 00y4e HUS TI0
JUCLWAIUTMHE, COOTHECEHHbIE C MHAMKATOPAMM JAOCTHKe HUSI KOMIICTeH LM :

Koa u HamMmeHoBaHue
KOMIIETCHIINHU

KOZ[ H HAMMCHOBAHUC
HHIAUKATOPA TO0CTHUKEC HUSA
KOMIIE TEHIINH

3anaHMpoBaHHbIE pPe3yJibTAThl 00y4YeHust

ITK-2 CrnocoGHOCTE
MPUHIMATH y4acTHE B
peleHIr
HCCIIEI0BATEILCKHX 3a1a4 B
paMKax peam3alym
HAy4YHOIO TPOEKTa

N /I-3rk-» [IpumenseT MeTombl
1 CIOCOOBI PeIIeHUs
HCCJIE0BATEIILCKUX 3a1a4 I10
TEMAaTHKE UCCIICIOBaHUS

3HATh:
- MIPHHIMIBI  CO3IaHuUs

CTICLIMAJT3UP OBAHHBI X
AKCTICPUMEHTAJIbHBIX YCTAHOBOK M CUCTEM
JUISI TIPOBEJICHUST  (DM3UYECKHX

9KCIICPUM CHTOB;

- METOJIBI 00PabOTKH Pe3yIbTaTOB
(GMB3UYECKOro 3KCTIEPUMEHTA, METOBI U
CPEICTBa M3MEPEHHS NEKTPUIECKHUX U
HEAICKTPUIECKUX BEIIMUHH;

- MPHMHIMIBI TIOCTAHOBKH M MPOBEICHHS
(GU3NYECKOro 3KCIEPUMEHTA.

YMETh:
- pa3pabaTbIBaTh YKPYIHEHHBIE

aJTOPUTMBI PabOThI MUKPOIPOLIECCOPHBIX
CUCTEM YIPaBIICHY;

- pa3pabaThIBaTh CXEMOTEXHUYECKUE
pELIeHUs] OCHOBHBIX Y3JIOB

HKCTIEPUM EHTAJIbHBIX YCTAHOBOK;

- pa3pabaThIBaTh CTPYKTYPHBIE CXEMBI
AKCTIIEPUMEHTAJIbHBIX YCTAHOBOK;

- 00pa0aThIBaTh FKCTICPUM EHT AJIbHBIE
JTaHHbIE, OLCHUBATH IOTPEIIHOCTH
W3MEPEHHUIL,

- OIpeIEeIIATh 3a]a4H SKCTIICPUMEHT A,
IVIAHAPOBATh U MPOBOJUTH KCIIEPHMEHT.

I1K-3 CrocoGHOCTE
HpI/I[-H/IM&TI) yqaCTHe B
MaTeMaTHIECKOM U
KOMTILIOTEPHOM
MOJICJIMPOBAHNN B
ANICKTPOSHEPreTHKE U
ANMEKTPOTEXHUKE

NJI- 7.3 BaageeTr 6a30BEIMEU
HHCTPYMEHTAJIbHBIM U
CpeICTBAMHU CO3aHUs,
MOJICJIUPOBAHUS H
KOHCTPYHPOBaHUS
CKTPUUECCKUX MAIIMH B
AEKTPOIHEPTEeTHKE

3HATh:
- ponb U 3a/1a4u (PU3UYECKOro
HKCTICPUMEHTA TIPU CO3AaHUU
MaTeMaTHUIECKUX MOJIeIIeH
3IIEKTPOIHEPTETHIECKUX U
9IEKTPOTEXHUIECKUX CHCTEM.

YMETh:
- 000011aTh pe3yIbTaThl (HUBUIECKOTO

SKCIICPUMECHTA W MCIIOJIB30BAThH MX IJIA
NPOBEPKM aICKBATHOCTH CYIICCTBYIOIMINX
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Koa u HamMeHoBaHue Koa u HamMeHoOBaHue 3aHJIaHI/Ip0BaHHLIe pe3yabTaThbl oﬁyqemm
KOMIIE TEHIINHU HHIAUKATOPA JOCTHUKEC HUHA
KOMIIETEHIINHU

MaTEMAaTHUICCKUX U KOMIIbIOTCPHBIX
MoOJieJIeH, a TaKXKe MpU pa3padOoTKe HOBBIX
MOJENEeH.

2. MECTO JUCIHHUIIJINHBI B CTPYKTYPE OBPA30BATEJBLHON TPOT PAMMBI BO

JucipmHa  OTHOCHTCSL K OCHOBHOM — mpodecCHOHAIBbHOW — 00pa3oBaTEIbHOM  MporpaMme
MonenupoBaHue B 3JIEKTpO’HEpreTuke M anekrporexHuke (naiee — OIIOII), HampaBneHus MOATrOTOBKU

13.04.02 DnexTpodHepreTHKa U AIEKTPOTEXHHKA, YPOBEHb OOpa30BaHWsA: BHICIIEE OOpa3OBaHHE -
MarucTparypa.

TpeOoBaHus K BXOAHBIM 3HAHUSIM W YMEHHSIM:

- 3HATh TEOPETUUECKUE OCHOBBI IEKTPOTEXHUKH
- 3HATh OCHOBBI METPOJIOTUU

- 3HaTh OCHOBBI MPOMBIIIICHHON 3JIEKTPOHUKU

Pe3ynbrarsl 00y4eHus1, NOIy4eHHbIE NPH OCBOCHHM AMCIMIUIMHBI, HEOOXOJMMBI IPU BBIIOJIHEHUH
BBIIMYCKHON KBaJM(UKAIMOHHON pPabOTHI.




3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJIMHBI
3.1 CTpyKkTypa Q¥ CIHILIMHBI

OO01ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIAET 3 3aUeTHBIX e1uHuIIbl, 108 yacos.

Pacnpenenenue Tpy ioemMKocTH pas3zena (B 4acax) 1o BuiaM yu4eOHoH padoThl

Pasnesns/TeMbl § 5| & K
Ne | macrmmmnsl/hopmMel sl 3 OHTaKTHAs paboTa cp CoziepkaHne CaMOCTOATENTbHOM PaboTh/
/1 TP OM €3Ky TOY HOM o8| 3 Koucynpranus VKP PaGotaB Toaroroska x METOMYECKUE YKA3aHHUS
aTTeCTaLMH S| || 0 P T ek | wwc | i | M| comeenpe KOO
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 O6mue cBeneHUs1 00 8 3 4 - - - - - - - 4 - Camocmosnmenvroe uzy4enue
buznIeckoM meopemuyeckozo mamepuana: VIzyuexue
9KCTIEPUMEHTE JIOTIOJIHUTEIILHOTO MaTepHasaTio pasaety
11 OO0uue cBeaeHus 00 8 4 - - - - - - - 4 - "Oburre cBeieHUs 00 PU3HMIECKOM
¢dhusnaeckom JKcTepuMeHTe"
9KCIIEPUMEHTE
2 WNmxenepHblit 10 4 - 1 - - - - - 5 - Camocmoamenvroe usyyenue
HKCTIIEPUMEHT meopemuyeckozo mamepuana: Vizyicunue
21 NmxeHepHbId 10 4 - 1 - - - - - 5 - JIOTIOJTHUTEIIHLHOTO MaTepHAJIATIO PA3JICITy
9KCIICPHMEHT "HKeHepHBI AKCIIepUMEHT"

3 Nsmepenue 18 4 8 1 - - - - - 5 - Camocmoamenvroe uzyyeHue
IIEKTPHYCCKUX U meopemuyeckozo mamepuana: Vizyienne
HEDJICKTPUICCKHX JIOTIOJIHUTEIIHHOTO MaTepHasIaio pa3aeiy

BEJIMYUH "3mepeHne 3IeKTpUIeCcKUX U
31 WNzmepenue 18 4 8 1 - - - - - 5 - HE3JIEKTPUYECKUX BETMYHUH"
IIEKTPUYCCKUX U
HEDJICKTPUIECCKUX
BEJIMYUH
4 WNudopmaimonHo- 18 4 8 - - - - - - 6 - CamocmoamenbHoe uzyuenue
HU3MEpUTEIHHBIE meopemuyeckozo mamepuana: VIzyuenue
(MHTEIIeKTY aJIbHBIE) JIOTIOJTHATENILHOTO MaTeprasaro pasaey
CHCTEMBI "MH) o pMaIHo HHO-U3MEp UTE T HEIE
4.1 HNudopmammonHo- 18 4 8 - - - - - - 6 - (MHTEIUIEKTY AJTbHBIC) CHCTEMBI"
HU3MEPUTEIIbHBIC
(MHTEJUIEKTY aIbHBIC)
CHCTEMbI
5 OCHOBEI CO3/ITaHUE 27 8 - 3 - - - - - 16 - Camocmoamenvnoe u3yyuenue
COBPEMEHHBIX meopemuyeckozo mamepuana: Vizsyuexue

5




1a00paToOPHBIX
YCTAHOBOK U CHCTEM

51

OCHOBBI CO3/ITAHHE
COBPEMEHHBIX
TaboPaTOPHBIX
YCTAHOBOK M CUCTEM

27

16

JOTIOJIHUTEIILHOTO MaTepHajaIo pa3ueiy
"OCHOBBI CO3/IAHHE COBPEMEHHBIX
7m1ab0paTOPHBIXYCTAHOBOK M CHCTEM"

MuxkponponeccopHbie
CHUCTEMBbI YTIPaBJICHUS
Tab0PATOPHBIX
YCTaHOBOK

26.7

15.7

6.1

MuxkpornpoueccopHble
CHUCTCMBI YIIPABICHHS
1ab0PaATOPHBIX
YCTAaHOBOK

26.7

15.7

CamocmonmensHoe uzyuenue
meopemuyeckozo mamepuana: Vzyuenue
JIOTIOJTHUTENIbHOTO MaTepHaiano pa3aeiy
"MuKpompoeccopHble CHCTEMBI y TPABICHUS
71ab0paToPHBIX Y CTAHOBOK"

3aderc OLEHKOI

0.3

0.3

Bcero 3a cemecTp

108.0

32

16

8

0.3

51.7

HToro 3a cemecTp

108.0

32

16

8

0.3

51.7

Ipumeuanne: Jlek — nexipy; Jlab — mabopaTtopubie padotsr; [Ip — npakriueckue 3anatust; KIIP — aynuropHble KOHCY/IbTAalMM MO KypCOBBIM
npoekram/padoram; UKKII — nHnuBrayanbHble KOHCY/IBTALMM 1O KypCOBBIM IpoekTam/padoram; I'K- rpynmoBsle KOHCYIbTalWMU MO pa3jeiaM
nuciminbbl; CP — camocTosiTenbHas pabora cryaenra; MKP — vnas xonraktHast padora; TK — texyumii kouTposb; 1A — npomexxyrounas
aTTecTalys




3.2 Kparkoe coaep:xkaHue pa3jiejoB
1. Obwue ceedenus 06 huzuueckom IKCnepuMeHme

1.1. O6mwe cBepeHus 00 PUBMUIECKOM SKCIIEPUMEHTE

Beenenne. Knaccudaeckue MeTonsl mpoBedeHHS (PMBHUECKOro SKCIEPUMEHTa M HX SBOJIOLWL.
CraHmapTHple METOIWMKM W3MEpPEHHA B J1a0OpaTopwsiX M WX W3MEHEHHE CO BpPEMEHEM.
CoBpeMeHHbIE W3MEpHTEINbHbIE TNPHOOPbL. OnTUMaibHBId BBIOOP M SP(EKTHBHOE MpPHMEHCHHE.
[ToBepka cpeaCTB U3MEPEHHIA..

2. Huorcenepnoiii axcnepumenm

2.1. NmxeHepHblid AKCTIEPUM €HT

NmKeHepHblid AKCIIEPUMEHT KaK MPEeAMET MCCICIOBAHMA: Kau€CTBECHHbIM, W3MEPHUTEIbHBIN,
71a00paTOpHBIH, CTEHAOBBIM, NPOMBINUICHHBIA. (OCHOBHBIE 3Tallbl AKCIEPUMEHTA: MOCTAHOBKA
3a/1a4y, IUIAHUPOBAHME, TOATOTOBKa U mpoBeneHue. OOpaboTka 3KCIEPUMEHTANBHBIX JAHHBIX,
OLICHKA IIOrPEIIHOCTEN M3MEpeHMid. MeToapl JTOCTIKEHHS 3aJaHHOM TOYHOCTH W3MEPEHUI
[IpydauHRl BO3HMKHOBEHHSI ToOMeX W 0oprOa ¢ HuMH. BpIOOp onTuMaibHON TMOJOCHI TMPOITYCKAHUS
M3MEPUTEIILHOW LETIH, SKPAHUPOBAHKE, BBIYMTAHUE MAPA3UTHBIX CHUTHAJIOB M T.[I..

3. H3M€D€Hl/l€ QJEKMPpUHeCKUX U HeJleKmpu4eCcKux eejiudun

3.1. 3Mepenre 3MeKTPUIECKUX U HENEKTPUUECKHUX BEJIUYHUH

MeTonpl M3MepeHusl 3MEKTPUYECKHX M MAarHUTHBIX BEJIMYMH: TOKA W HANPSKEHUSI, MOIIHOCTH,
YaCTOTHI U T.J. JaTUuK HANpsHKeHUsE U TOKA U T.J1. MeTOIbl M3MEPEHHUE HEDNIEKTPUIECKUX BEJTMYHH:
TEeMIIEpPaTypbl, UHTEPBAJIOB BpeMeHU U T.A. [laTuuku TeMnepaTypbl U T.J. DJIEKTPOHHBIE CXEMBI
MBMEPUTENIbHBIX  YCTPOICTB: ONEpalMOHHbIE YCWINTENH, aHaJoro-imppoBble MpeoOpa3oBaTey,
yCTpOWCTBA BBIBOJIA U OTOOpaXkeHHs] MHPOPMALHH. .

4. Unpopmayuonno-usmepumenvivie (UWHMELIeKmMyaibhble) CUCTNeMDbl

4.1. NadopMalmoHHO- I3MEpUTENbHbIE (MHTEIUICKTYyaIbHbIE) CUCTEMBI

BricokonpomsBoauTenbHble  MHGOPMAIMOHHO-M3MEepUTENbHbIE  (MHTEIUIEKTYallbHbIE) CHCTEMBI
Ha ©0a3e TepCOHANBbHBIX KOMIbIOTEpoB. HazHauenwe, Kinaccudukaims, CoOCTaB (IaTUYHUKH,
yewmrend, (uibTper, ALIl, wuHTepdeiickl). MHOrokaHaidbHbIE YCTpOWCTBA CcOOpa JIaHHBIX.
CucteMbl peasbHOrO BpPEeMEHH. TeXHMIECKHE XapaKTePHCTHKM THIOBBIX CHUCTEM. BupryanibHbie
mMepHTeNbHble  Tproophbl. [IporpaMmHOe obOecrieueHre W TPUHIMIB paboThl B TpaddecKux
cpellax mporpaMMHUPOBAHUS. .

5. OcHrosbl co30anue CO6PDEMEHHbIX Jza60pam0prlx YCMAHO60K U cucmem

5.1. OcHOBBI CO3/1aHHE COBPEMEHHBIX J1a0OPATOPHBIX YCTAHOBOK M CUCTEM

JlaGopaTopHble YCTaHOBKM Ha 0a3e CWIOBOM SJICKTPOHHMKA W MUKPOIPOIECCOPHON TEXHHKH.
Pazpaborka cTpykTypHOil cxembl. [10100p THIOBBIX CXEMOTEXHHMUECKUX PELLECHHI OCHOBHBIX Y3JIOB
(cTaTUuecKue KOHTAKTOpbI, yIpaBisieMble MCTOYHMKU U T.A.). Pa3pabGoTka MpOCTHIX ANEKTPOHHBIX
CXeM, JOCTYNHBIX B  F3TOTOBJICHMM  HHKECHEPY-IKCIIEpUMEHTAaTOpy.  BBIOOp  THIOBBIX
MUKPOIpPOLECCOPHBIX Moayiel (miatdopm) s cuctem ynpaBiaeHus. Cunre3 aa0opaTopHON
YCTAHOBKH W3 BBHIOPAHHBIX KOMIIOHEHTOB..

6. Mukxponpoueccopuvle cucmembl YRPAGLeHuss 1a0 0pamopHulx YCMAHOBOK

6.1. MukponporneccopHble CHUCTEMBI YIPABJICHUsT J1Ta00PaTOPHBIX YCTAHOBOK



OOmme npuHIMIBI Pa3padOTKH aNrOpUTMOB W TpOrpaMM JJisl JTaOOpaTOPHBIX YCTAaHOBOK C
MUKPOTIPOIIECCOPHBIM ~ yTpaBlieHHeM.  HaBbIKM  MPOrpaMMHpPOBAaHUS — MHKPOKOHTPOJUIEPOB  C
UCTIONIb30BAHUEM  SI3BIKOB  BBICOKOTO  YpOBHS. 3HAKOMCTBA C COBPEMEHHBIMU  CpelaMu
NPOrpaMMHUPOBAHUS. .

3.3. Tembl NpaKkTHYe CKUX 3aHAT Uil
1. O6paboTKa FKCIIEpUM EHTAIbHBIX JJAHHBIX, OLEHKA MOTPEIIHOCTEN M3MEpEeHH];
2. BbiOop METO0B M3MEpPEHUE IEKTPHUECKUX U HEAJIEKTPHUECKUX BEJIMUMH,
3. OmpeneneHre mepevHs U MapaMeTPOB AATYUKOB JIJIS SKCTIEPUMEHTANILHBIX YCTAHOBOK;
4. Pa3paboTKa CTPYKTYPHOH CXEMBI M ONPEICICHHEe CXEMOTEXHUUECKHUX PEIICHUN Y3JI0B
AKCTIEPUM EHTAJIbHBIX YCTAHOBOK;
5. OnpeniesieHre MapamMeTpoB U BEIOOP MUKPOMPOLIECCOPHBIX TUAT(OpPM ISt
HKCTIEPUM EHTAJIbHBIX yYCTAHOBOK;
6. Pa3zpaboTka yKpyImHEHHbIX aJTOPUTMOB U MPOrpaMM JJisl SKCIIEPHMEHTAIbHBIX YCTaHOBOK.

3.4. TeMbl 1a00pPaTOPHBIX padoT
1. I3Mepenne mapaMeTpoB LENM NOCTOSHHOTO TOKA;
2. 3mepeHne napamMeTpoB LENH NIEPEMEHHOTO TOKA.

3.5 KoncyabTanuu

Texywiuii konmpoas (TK)

1. KoHcynbTammy HampaBieHbl HA TOMy4YEHHE HMHAWBUIYAJIBLHOTO 3aJaHusl JJIsl BBHITIOTHEHHS
KOHTPOJIbHBIX ~ MEponpusATHH 1o  paszaeny 'OOmme cBemeHus 00 — (UBHYECKOM
JKCTiepuMeHTe"

2. KoncynpTalmm HampaBiieHbl Ha TMOMY4YE€HUWE WHIMBUAYAJbHOrO 3aJaHusl JUJISl BBINOJHEHUS
KOHTPOJIbHBIX MEPOINpUATUH 10 pa3aeny "MmkeHepHbIi SKCIepUMEHT"

3. Koncynpraimm HampaBlieHbl Ha TOMYYCHHWE WHIMBUAYAJbHOTO 3aJaHUS [ BBITIOJHEHUS
KOHTPOJILHBIX MEPONPUATHNA TI0 pasaeiny "M3MepeHre 3IeKTpUUEeCKUX U HEIJEKTPUYECKUX

BEJIMYVH"
4. KoHcynbTaly HalpaBieHbl HA MOJMyYEHHE WHIMBHIYAJIbHOIO 3aJaHWs U1 BBINOIHEHUS
KOHTPOJIbHBIX MEPONPUATHI 10 pasneny "MndopmaMoHHO-U3M e pUTeIIbHBIE

(VHTENNeKTyallbHbIE) CUCTEMBI"

5. KoHcynbraiym HampaBie€Hbl Ha TOTy4Y€HHE HWHIMBUIYAJbHOTO 3aJaHus JJI BBITIOJHEHHS
KOHTPOJIbHBIX MEpONpusATHil 1o pazfeny "OCHOBBI CO3/1aHHE COBPEMEHHBIX JITAaOOPaTOPHBIX
YCTAHOBOK U CUCTEM"

6. KoHcynbprampm HampaBiC€Hbl Ha TOJIyYEHHE WHIWBUIYaJbHOTO 3aJaHUS JJISI BBITIOJTHEHHUS
KOHTPOJIbHBIX MEPOINPHATHA MO paszaeny "MUKpONpOLEeCCOPHbIE CHUCTEMBI  YIPABICHUS
71a00paTOPHBIX YCTAaHOBOK"

3.6 TeMaTuKa KypcOBBIX MPOeKTOB/KYPCOBBIX padoT
KypcoBoil npoext/ pabora He TpelyCMOTPEHBI



3.7. CooTBeTCTBHE pa3ieJ ioB IMCHUIUVINHBI M ()OPMHUPYEMbIX B HUX KOMII€TEHIU it

Homep paznena

O1EeHOYHOE CPeaCTBO

3aIiaHupOBaHHBIE PE3YJIbTATHI O0YUCHHUS TI0 JIUCIATUTAHE Konabt JTUCTMIUTIHBL (B (TUIT 1 HAUMEHOBAHKE )
(B COOTBETCTBMM C pa3zaesioM 1) MHJIUKaTOPOB cooTBeTCcTBMM C 11.3.1)
1]12[3]4]|5]6
3HaTh:
NPYHIUTIEI TIOCTAHOBKU ¥ NPOBECHUS (PU3HUECKOrO V1312 N TectupoBanne/OCHOBBI  (PU3MIECKOTO
HKCTICPUM EHTa HKCTICPUM €HTa
METObI 00paOOTKH PEe3yIbTATOB (PU3UIECKOTO IKCIICPUMEHTA, TecTupoBanre/OCHOBBI  (H3UYECKOTO
METObI I CPEJICTBA MI3MEPEHUS DIEKTPUIECKHX U N-3nx-2 + IKCTIEPHM EHTa
HEIEKTPUIECKHUX BEJMYHH
NPUHIIUTIBI CO3/IaHMS CTICIMAIM3UPOBA HHBIX OKCTIEPUMEHTaIbHBIX TectupoBanue/M3mepenue
YCTaHOBOK U CHCTEM IS POBECHUS (DIB3UYECKUX N-3rx-2 + ANEKTPUUECKUX U HEANEKTPHIECKUX
OKCTICPHM EHTOB BEJIMIUH
pONb U 3a7aun GMBMYIECKOT0 AKCTIEPUMEHTA TPU CO3aHHN TectupoBanne/OCHOBBI  (DMBHIECKOTO
MaTeMaTHIECKUX MOJIEJIEN AIEKTPOIHEPIETUIECKUX U N-7rk3 + AKCTIEPUMEHTA
AIIEKTPOTEXHUIECKUX CHCTEM
YMmeTh:
ONpeIeIATh 3a/1au SKCIIEPUMEHT, IUIAHUPOBATH H MPOBOAHTH V1312 4 TectupoBanne/OCHOBBI  (PU3MIECKOTO
HKCTICPHM EHT SKCTIEPHM EHTa
00pabaThIBaTh KCIIEPUMEHTAJIbHBIC JAHHbIEC, OLCHUBATH V131 2 + TectupoBanne/O6paboTka
TIOTPEIHOCTH M3MEPEHUN AKCTIEPUM EHTAJILHBIX JTaHBIX
pa3pabaThiBaTh CTPYKTYPHBIE CXEMBbI KCTICPUM CHTATIbHBIX KonrponbHas pabora/CTpykTypHas
YCTaHOBOK NJI-3nk-2 + CXeMa 3KCIICpUM EHTAJIbHOM
YCTaHOBKH
pa3pabaThIBaTh CXEMOTEXHIMYECCKUE PEIICHNAS OCHOBHBIX Y3JIOB V-3 + TectupoBanne/OCHOBBI  (PU3UUIECKOTO
OKCTICPUM EHTAJIbHBIX YCTAaHOBOK OKCTICPUM €HTa
pa3pabaThIBaTh YKPYIHECHHBIC aJTOPUTMBI PaOOThI Konrponbnaas padora/CTpykTypHas
MUKPOIIPOLIECCOPHBIX CHUCTEM YIIPABIICHUA N-3nx-2 + | cXeMa 3KCIIeprUM CHT AJIbHOM
YCTaHOBKH
000011aTh Pe3yNbTATHl (PMBIMMECKOr0 SKCIICPHIMEHTa U V1o s + TecTupoBanue/O6padboTKa

HCIOIL30BATh VX JULI IPOBEPKU aJ€KBATHOCTH CVIIECTBYIOIMX

SKCHIEPUM ECHTAJIBHBIX JdaHbIX




MaTeMaTHIECKUX U KOMIILIOTEPHBIX MOJIEJICH, a TaKXKe MPH
pa3pabOTKEe HOBBIX MOJIEJICH
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOYHBIE CPEJICTBA JJISI
KOHTPOJISI OCBOEHMSI PE3YJIBTATOB OBYUYEHUS 11O JUCLUIIJIUHE
(TEKYL{ U KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
MO JUCLUILIUHE)

4.1. Tekyummmii KOHTPOJIb ycIIeBae MOCTH
3 cemecTp

Popma peampaimn: KomIbroTepHOE 3a1aHue
1. 3mepenre 2IeKTpUYecKiX U HedleKTpudecknx BenmduH (TectupoBanme)
2. O6paboTka 3KcTIepUMEeHTANILHBIX TaHbIX (TecTupoBanue)
3. OcHoBol (muyeckoro skcniepumenta (TectupoBanue)

Popma peammzaimy: IlucpbmenHast pabora
1. CtpykTypHasi cxeMa 3KcriepuMeHTaabHOi ycTaHoBKU (KoHTposnbHast paborta)
2. CTpyKTypHasi cxema 3KCIepuMeHTanbHOH ycTaHoBKH (KoHTponbHas pabora)

banmbHO-pelTHHIOBast CTPYKTYpa JUCLMIUIMHBI SIBJSIETCS MPWIOKEHHEM A.

4.2 TIpomeskyTo4yHAasi aTTe CTAIMS MO AU CLHUIIMHE

3auem ¢ oyenkou (Cemecmp No3)
OueHka onpeaesseTcsl M0 COBOKYIHOCTH B COOTBETCBHM ¢ [lonoxkeHneM o OaulbHO-pEeHTHHIOBOM
cucteme s cryaenros HUY "MOU" va ocHOBaHMM CEMECTPOBOM COCTABIISIOIIEH.

IIpumeyanue: OueHOUHbIE MaTEepPHAIIBI 10 AVCIMIUIMHE MPUBEACHBI B (DOHIE OLEHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METO/JUYECKOE OBECIHHEYEHUME JUCHUILIVINHbI

5.1 lleyaTHbIe U /1€ KTPOHHBIE U3TAHUS .

1. Po3zanos, 1O. K. CwioBast sneKTpoHHKa : Y4€OHHK JJI1 BY30B TI0 HAmpaBlICHHIO "DJIEKTPOHHKA,
anekrpomexanuka u annekrporexnoiorun’ / FO. K. Pozanos, M. B. PsGuunmkuii, A. A. KBacHiok . —
M. : Usnarensckmii oM MOU, 2007 . — 632 c. - ISBN 978-5-383-00169-1 .

http://elib. mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4173;

2. Kpagnos, A. B. Dnexrprieckue mmepenns : yueOHoe nocodue / A. B. Kpasios, A. B. Ilyzapun
.—M. : PUOP : UH®PA-M, 2018 . — 147 c. — (Bricuiee obpa3oBanue . bakanaspuar) . - ISBN 978-
5-369-01736-4 .;

3. benoyc A. U., Cononyxa B. .., Ebumenko C. A., [Tuwmmenko B. A.- "OcHoBbI criioBoi
anekTponuku", M3narensctBo: "Texnocdepa", Mocksa, 2019 - (424 c.)
https://e.lanbook.com/book/175542;

4. Kum K. K., Anucumos I'. H., UypakoB A. U.- "CpencTpa 31eKTpUUECKUX U3MEPEHUN U HX
noBepka", (2-e mn., crep.), Uznarensctro: "Jlawp", Cankr-IletepOypr, 2021 - (316 c.)
https://e.lanbook.com/book/163397;

5. A. U. ba6ép, E. T. XapeBckas- "Onekrpudeckue mmepenusa', Mzmarensctro: "PUITO", MuHCK,
2019 - (109 c.)

https://biblioc lub.ru/index.php? page=book& id=600608.

5.2 JIune H3MOHHOE 1 CBOOOJHO PacIpocTPaHsieMoe IPOrpaMMHoOe ofecredeHue:

1. MathCad:;
2. Orcad;
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3. Libre Office.

5.3 UnTepHeT-pecypchl, BKIOYas NpodeccuoHANbHbIE 0a3bl JAHHBIX M MH(OPMALMOHHO -
CIIPAaBOYHBIC CUCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 6u0JIM0TeKA OHJIANHH" -

http//biblioc lub.ru/index. php?page=main_ub_red

3. Hayunasi 21e kTpoHHas 6u6moTeka - https//elibrary.ru/

4. baza nanubix BUHUTU online - http//www.viniti.ru/

5. ba3a nanubIx :KypHaioB u3narejbcTna Elsevier - https://www.sciencedirect.com/

6. DJle KTPOHHBIE pecypchl M3aarebcTBa Springer - https:/link.springer.com/

7. baza nanubix Web of Science - http://webofscience.com/

8. basza nanHbIx Scopus - http//www.scopus.com

9. HannoHaJbHasi 3J1e KTPOHHasi oubmoTeka - https://rusneb.ru/

10. 9BC "KoncyabTanT crynenra' - http//www.studentlibrary.ru/

11. Kypuaast American Chemical Society - https://www.acs.org/content/acs/en.html

12. Kypuaasl American Institute of Physics - https://www.scitation.org/

13. Kypunaasl American Physical Society - https:/journals.aps.org/about

14. ba3a nannbIx u3nareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. basza nannbiii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypunaasl n3nareancta Cambridge University Press - https://www.cambridge.org/core
17. basa nannbix |[EL u3nareancrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/ Xplore/home.jsp?re load=true

18. baza nanubix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. baza nannpix INSPEC na naargopme komnanuun EBSCO Publis hing -
http://search.ebscohost.com

20. Kypuaus Institute of Physics (IOP), Besmko6puTanus - https://iopscience.iop.org/
21. Kypuausl Hayunoro oomecrsa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. llarenTHas 6a3a Orbit Intelligence kommanuu Questel - https://www.orbit.com/

23. Kypuaubl uznareiabcTBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbIx quccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pgdtglobal/index

25. Kypuauas! Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuausl uznareiabcTBa SAGE Publication (Sage) - https:/journals.sagepub.com/

27. Kypuan Science - https//www.sciencemag.org/

28. ’Kypuaubl Hayunoro ooue ctBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. KoJute kuus sxypHasioB Taylor & Francis Group - https://www.tandfonline.com/

30. Kypnauasl mo xumun Thieme Chemistry Package komnanuu Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. ’Kypuausl u3nareancrna Wiley - https://online library.wiley.com/

32. DuexrponHasi 6udmoreka MIU (b MOM) - http://elib.mpei.ru/login.php

33. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii @exepamuu - https://data.gov.ru

34. ba3za oTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA M COMAIBHOM 3ammThl PO -
https://rosmintrud.ru/opendata
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35. ba3za oTKpBITHIX TaHHBIX NPO(eCcCHOHAILHBIX CTaHIAPTOB MUHHCTEPCTBA TPYyAA U
conuanbHo¥ 3aumTel P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsiona Inyy-reestr-professionalnykh-standartov/

36. baza oTKpPBITHIX JaHHBIX MHHHMCTEPCTBA SKOHOMHYECKOro pa3Butus PP -

http://www.economy.gov.ru

37. Baza oTKpbITHIX JaHHBbIX PochunmonuTopunra - http//www.fedsfm.ru/opendata
38. DnexkTpoHHas OTKpPHITAsA 0a3a naHHbIX ""Polpred.com O630p CMH" -

https://www.polpred.com

39. UndopmannonHo-cnpapounas cuctema «Komexkc/Texakcnepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanMoHAIbLHBI MOPTaJ OHJIAlH 00y4ye HUs1 «OTKPBITOE 00pazoBanue» - https://openedu.ru
41. OpuunuanbHblii caiiT @ elepajIbHOI0 are HTCTBA MO TEXHUYECKOMY peTryJHPOBAHUIO U

MeTpoJiorum - http:/protect.gost.ru/
42. OTKpbITasi YHUBe pcuTeTcKasA HHpopmannonHas cuctema « POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JMCIUIIJIMHBI

Tun nomemeHust Homep aynuropumn, OcHameHue
HAaHMeHOBaHHUe
Y4eOHbIe ayauropun 115 K-407, YaeOHast rnapra co CKaMbeil, CTOJI NpernoaBaTes,
MPOBEJICHUSI JIEKIIMOHHBIX ayIUTOpus CTYJI, JOCKa MEJIOBas

3aHATHI U TEKYILETO
KOHTPOJIS

VYyeOHble ayaiuTOpun IS

MPOBE/ICHUSI TIPAKTHUYECKHX
3angtuid, KP u KI1T

K-409, YuecOHas
ayauTopust

napra co CKaMBeﬁ, CTOJI IpeTIoAaBaTCJIsd,
CTYJI, AOCKa MEJIOBas

Yy4eOHbIe ayAUTOpUN IS
NPOBEICHHUS J1a0OpaTOPHBIX

3-105/5, YuebHas
nmabopatopus "TOD"

CTOJN y4eOHbIH, CTYII, JOCKAa HHTEPaKTHUBHAS,
MYJIbTUMEIUAHBINA MPOEKTOP, KOMIIBIOTEP

3aHATHI NIEPCOHAJIbHBIN, KOHIHUIMOHEP
YueOHbIe ayIuTOpUr IS XK-407, YuebHas mapra co CKaMbEH, CTOJ NpeTioiaBaTelis,
MPOBEICHUA ayauTopust CTYJ, I0CKa MEJIOBast
MPOM €5KyTOYHOU
aTTeCTaIM
I[Momemenus nis HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYI, CTOM
CaMOCTOATEIHHON PabOTHI Kommnbrorepnsiit IMMChMEHHBIN, BeIajika JJIT OJC Kb,

YUTAJIbHBINA 3a]1

KOMIILIOTCpHAasA CCTh C BEIXOAOM B I/IHTepHeT,
KOMIILIOTEP HepCOHaHL}IBIﬁ, MPUHTCP,

KOHJIMLIMOHED
[Tomemenus 1 XpaHeHus 3-403/50, CTyJ, mKad
00opynoBaHUsT M y4eOHOrO [Tomernienve xad.
HWHBEHTaPs "TOD"
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Ipunoxenne A

BAJUIBHO-PEUTUHIOBASI CTPYKTYPA JJUCHUILIUHBI

TexHoorus IMpOBCACHUA (1)I/IBI/IIICCKOFO OKCIICPUMCHTA B DJICKTPOSHECPICTUKE U

QJICKTPOTCXHUKC

(Ha3BaHME JMCIMILTUHBI)

3 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IHTl/Iﬁ TEKYIIETIo KOHTPOJIA YCII€ BAEMOCTH 110 JUCIHHUIIJIUHE:

KM-1
KM-2
KM-3
KM-4
KM-5

OcHoBHI m3Hueckoro 3kcnepuMenra (TecTupoBaHwe)

O6paboTka sKcTieprMeHTanbHbIX AaHbIX (TecTupoBanue)
N3mepenne »IeKTpHYecKUX M HeleKTpudecknx BesmduH (TecTupoBaHme)

CrpykTypHasi cxeMa sKcepUuMeHTaIbHOU ycTaHoBKU (KoHTponbHast pabora)
CrpyKTypHasi cxema 3KcTiepuMeHTabHON ycTaHoBkH (KonrponbHas paborta)

Bux npome:xyTo4Ho# arTecTanuu — 3a4€T C OLIEHKOIL

Wunexc KM- | KM- | KM- | KM- | KM-
Homep P asiter e . KM: 1 2 3 4 5
paszena A Henens 4 8 10 14 16
KM:
1 OO6mme cBeaeHnst 00 PU3MUECKOM 3KCIIEPUM EHTE
11 OO6mme cBeaeHust 00 PMBIHMECKOM JKCIICPUM CHTE +
2 NmKeHepHbIid AKCIIEPUM EHT
2.1 NmkeHepHbIl 3KCTIEPHM CHT +
3 W3Mepenne 3IeKTPHIEeCKUX U HEANIEKTPUIECKUX
BEJIMYMH
31 V3MepeHne dIeKTPHIeCcKUX W HEeANIEKTPUIECKUX +
' BEJIMYUH
4 WHuhopMalmoHHO- I3M EepPHT €J1h HbIe
(VHTEJeKTyalIbHbIE) CUCTEMBbI
41 WuhopMaloHHO- 13M epUT €JIb Hble +
] (VHTEIICKTYaJIbHBIC) CUCTEMBI
5 OCHOBBI CO3/1aHHE COBPEMEHHBIX J1a00PaTOPHBIX
YCTAHOBOK U CUCTEM
51 OCHOBBI CO3/1aHHE COBPEMEHHBIX J1a0O0paTOPHBIX + +
] YCTaHOBOK M CHCTEM
6 MHEKpPOIIPOTIECCOPHBIE CHCTEMBI YIIPaBJICHHUS
JTAa00OpaTOPHBIX YCTAHOBOK
6.1 MHEKpOIPOTIECCOPHBIE CHCTEMBI YTIpaBIICHAS +
] J1a00PaTOPHBIX YCTAHOBOK
Bec KM, %:| 20 15 15 25 25
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