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®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
TEXHOJIOI'US TIPOBEJEHUS ®U3NYECKOI'O DKCIIEPUMEHTA B
QJIEKTPOSDHEPI'ETUKE U DJIEKTPOTEXHUKE

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

3 cemecTp - 8 yacos;

JladopaTopHbie padoThI

3 cemecTp - 16 yacos;

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemecTp - 51,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

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

Bnageney, KBacHIOK AA.
[IpenomaBaTelib NaerTbnratop R1082b964-KvasniukAA-b540cTed A.A. KBacHOK
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Ko3sbMWHa W.C.

Waentuduratop

Ra036a963-KozminalS-f85c8f2a

H.C. Ko3smuna

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

TynbCkn B.H.

Waentuduratop

R292b173d-TulskyVN-7e812984

(pacmmdpoBka
TIO/ITUCH)

B.H. Tynbckuit

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozrucs)

(pacuudpoBka
TTO/ITUCH)



1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Llesb ocBOeHHMS JMCHUILUIMHBI. YCBOGHHE OCHOB IPOBEACHUS (PU3MUECKOrO SKCIIEPUMEHTa B
JJIEKTPOSHEPI€TUKE U DIIEKTPOTEXHUKE

3agaun AMCHMIIINHBI

- O3HAKOMJICHHEC C IPUHOUIIAMU ITOCTAHOBKHU U IIPOBCCHUA (1)I/ISI/I‘I€CKOFO OKCIICPUMCHTA,
- O3BHAKOMIJICHUEC C MECTOJaMH O6pa6OTKI/I 1 aHaJIM3a SKCIICPUMCHTAJIBHBIX JaHHBIX;

- [MOJIYYCHHEC HABBIKOB OKCIINTyaTallul COBPEMCHHBIX U3MCPUTCIIBHBIX HpI/I60pOB n CUCTEM,
- IIOJIY4YCHHUEC HAaBBIKOB IIPOCKTHPOBAHUSA SKCIICPUMEHTAJIBHBIX YCTaHOBOK.

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

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-2 CrnocoOHOCTE
NPUHUMATH YYaCTHE B
pelIeHUun
HCCIIEI0BATEILCKHUX 3a7a4 B
paMKax peau3aliu
HAy4YHOTO MPOCKTA

N /1-3nk-2 [IpumMeHseT MeTo bl
U CTIOCOOBI peIIeHus
HCCIIeIOBAaTEIbCKUX 3a1a4 110
TEMaTHUKE HCCICIOBAHMS

3HATh:
- IPUHIUIIBI CO3IAaHHS
CIICHHUAJIM3UPOBAHHBIX
IKCIEPUMEHTAIBHBIX YCTAHOBOK H CUCTEM
JJI1 IIPOBEACHU A (bH?:I/I‘-IGCKI/IX
IKCIICPUMEHTOB;

- METOJIbI 00pPa0OTKH PE3yIbTATOB
(U3NIECKOT0 IKCIIEPUMEHTA, METO/IbI U
CpEACTBA U3MEPEHHUS DIIEKTPUUECKUX U
HEDJICKTPUYCCKHUX BEITUYNH;

- IPUHIUIIBI TIOCTAHOBKHU U ITPOBCACHUA
(U3NUECKOTO IKCIIEPUMEHTA.

YMETh:
- pa3zpabaThIBaTh YKPYIIHEHHBIE
aJITOPUTMBI PAOOTHI MUKPOIIPOLIECCOPHBIX
CHCTEM YIIPaBIICHHUS,

- pa3pabaThIBaTh CXEMOTEXHUYECKHE
peIIeHHsI OCHOBHBIX Y3JIOB
HKCIEPUMEHTAIbHBIX YCTAaHOBOK;

- pa3zpabaThIBaTh CTPYKTYPHBIE CXEMBI
HKCIEPUMEHTAIbHBIX YCTAaHOBOK;

- 00pabaTbIBaTh SKCIEPUMEHTAIbHbBIE
JTaHHbIE, OLIEHUBATH MTOTPELUIHOCTH
U3MEPEHHUI;

- OTIpENIENATh 33aJ]au SKCIIEPUMEHTAa,
TUTAHUPOBATh U TIPOBOJIMTH DKCIIEPHUMEHT.

ITK-3 CriocobHOCTE
MPUHUMATH YYaCTHE B
MATCMATHYCCKOM U
KOMIIBIOTEPHOM
MOJICTTUPOBAHUH B
ANEKTPOIHEPTETUKE U
AIEKTPOTEXHUKE

N]1-7nk-3 Bmameer 6a30BbIMH
WHCTPYMEHTAIbHBIMH
CpEIICTBAMH CO3/IaHHUS,
MOJICTTUPOBAHUS U
KOHCTPpYUPOBaHUS
AIIEKTPUYECKUX MAIIIHH B
AIIEKTPOIHEPTETUKE

3HATh:
- poJIb ¥ 3a7a4u (PU3UIECKOTO
AKCIIEPUMEHTA MPU CO3JaHUU
MaTeMaTHYeCKNX MoJelIel
ANEKTPOIHEPIeTUUECKUX U
ANEKTPOTEXHUYECKUX CHUCTEM.

YMETh:
- 00001aTh Pe3yabTAThl PUUYECKOTO

OKCIICPUMCHTA U UCIIOJIb30BaTh UX JJIA
IMPOBCPKU aICKBATHOCTH CYHICCTBYIOIINX
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MaTeMaTUYECKUX U KOMITBIOTEPHBIX
MOJIEJICH, a TaKXKe MPU pa3padOTKe HOBBIX
MOJIEIIEN.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
MogenupoBanue B 3J€KTpodHepreTuke u snekrporexuuke (ganee — OIIOII), nanpaBieHus MOAroTOBKH
13.04.02 DnekTposHEpPreTHKa MW JJICKTPOTEXHUKA, YPOBEHb OO0Opa30BaHUA: BbICIIee OOpa3OBaHHE -

Marucrparypa.

Tpe6OBaHI/I5[ K BXOJHBIM 3HAHUAM U YMCHHAM:
- 3HATb TCOPECTUUCCKUEC OCHOBBI SJICKTPOTCXHUKHU

- 3HAaTb OCHOBLI MCTPOJIOTHH

- 3HaTb OCHOBBI HpOMBIHIJIGHHOﬁ SJICKTPOHUKHU

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

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
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OOwue ceeneHust 00 8 3 4 - - - - - - - 4 - Camocmoamesibhoe uzyuenue
¢usnueckom meopemuueckoz0 mamepuana: N3yuenue
9KCIIEPUMEHTE JOIOIHUTENEHOTO MaTepHaa o pasieny
1.1 Oourue cBeneHus 00 8 4 - - - - - - - 4 - "Ob61mue cBefeHUs 00 GusnyeckoM
¢usnueckom sKcrepuMeHTe"
9KCIIEPUMEHTE H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:
[1], cTp. 14-28
2 WHxeHepHBIi 10 4 - 1 - - - - - 5 - CamocmosamensbHoe usyuenue
9KCIIEPUMEHT meopemuyueckozo mamepuana: VIzyaenne
2.1 WHxeHepHBIH 10 4 - 1 - - - - - 5 - JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
9KCIIEPUMEHT "NHkeHEepHBIN SKCIIEPUMEHT"

3 H3mepenue 18 4 8 1 - - - - - 5 - CamocmosamensbHoe usyuenue
IEKTPUUECKHUX U meopemuyueckozo mamepuana: Vzyaenne
HEJJIEKTPUIECKUX JOIIOJTHUTENEHOTO MaTepHaa o pasJeny

BEJIMYMH "M3MepeHne 3IeKTPHIECKUX U
3.1 N3mepenue 18 4 8 1 - - - - - 5 - HERJICKTPUYECKUX BETHYUH"
ANEKTPUUECKHUX U H3yuenue mamepuanog iumepamypHsix
HEJJIEKTPUIECKUX UCHOYHUKOG:
BEJIMYUH [2], cTp. 86-98
[4], cTp. 34-48
[5], cTp. 24-34
4 HNudpopmannonHo- 18 4 8 - - - - - - 6 - Camocmoamenbroe uzyueHue
M3MEPHUTEIIBHbIC meopemuuecko20 mamepuana: N3yuenue
(VHTEJIeKTyaJIbHBIE) JIOTIOJTHUTEBHOTO MaTepHaia o pas3zierny
CHUCTEMBI "NHdopManmoHHO-N3MEpPUTEIBHBIE
4.1 WudopmannonHo- 18 4 8 - - - - - - 6 - (MHTEJIEeKTyaIbHbIE) CUCTEMBI "
M3MEPHUTEIIBHbIC H3yuenue mamepuanos numepamyphuix
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(MHTEJIeKTyaJIbHBIE) UCIOYHUKOB:
CHCTEMBI [5], ctp. 64-78
5 OCHOBEI CO3/1aHUE 27 8 - 3 - 16 Camocmoamesibioe uzyuenue
COBPEMEHHBIX meopemuueckozo mamepuana: Visyaenue
11a00paTOPHBIX JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
YCTaHOBOK M CHCTEM "OCHOBEHI CO3/1aHUE COBPEMEHHBIX
5.1 OCHOBBHI CO3/1aHUE 27 8 - 3 - 16 71a00paTOPHBIX YCTAaHOBOK M CHCTEM"
COBPEMEHHBIX H3yuenue mamepuanog 1umepamypHbix
71a00paTOPHBIX UCIOYHUKOG:
YCTaHOBOK M CHCTEM [3], cTp. 32-38
6 MUKpOIpOLIeCCOPHEIE 26.7 8 - 3 - 15.7 CamocmosamensHoe usyuenue
CHCTEMBI yIIPaBICHUS meopemuyueckoz0 mamepuana: Vzyaenne
71a00paTOPHBIX JIOTIOJTHUTEJIBHOTO MaTepHaia 1o pasjieny
YCTaHOBOK "MUKpPOIPOLIECCOPHBIE CUCTEMBI YIIPaBJICHU
6.1 MUKpPOIPOIIECCOPHBIC 26.7 8 - 3 - 15.7 J1a00paTOPHBIX YCTAHOBOK"
CHCTEMBI yIpaBJICHUS H3yuenue mamepuanog iumepamypnolx
11a00paTOPHBIX UCIOYHUKOB:
YCTaHOBOK [3], cTp. 234-248
3a4er ¢ OLEHKOI 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 32 16 8 0.3 51.7
Hroro 3a cemecTp 108.0 32 16 8 - - 0.3 51.7

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenusi 06 pusuueckom IKCnepumenme

1.1. O6mue cBenenust 00 GU3MIECKOM IKCIIEPUMEHTE

Beenenne. Knaccuyeckue mMeToabl MpoBeneHHsT (PU3NIECKOTO IKCIIEPUMEHTA U UX SBOJIOLKS.
CranjgapTHble METOAMKM HU3MEpeHUil B aboparopusx HW HUX U3MEHEHHE CO BpPEMEHEM.
CoBpeMeHHBIE HM3MEpHUTENbHbIE MpuOOopsl. OnTUManbHBI BBIOOP U 3(deKkTrBHOE NMpHUMEHEHHE.
IToBepka cpeacTB U3MEPEHUH. .

2. HHD!C@H@DHblL? IKCnepumerm

2.1. UHxeHepHbIN SKCIEPUMEHT

WH)XeHEepHBI JKCIEPUMEHT KakK IIPEAMET HCCIEAOBAHMSA: KAYECTBEHHBIM, WU3MEPUTEIbHBIM,
71a00paTOPHBIM, CTEHIOBBIM, MPOMBINUICHHBIH. OCHOBHBIE 3Talbl SKCIEPUMEHTA: IOCTAaHOBKA
3a/a4M, IUIAHUPOBaHUE, MOJArOTOBKAa W IpoBejneHue. OOpabOoTKa 3KCIEPUMEHTANBHBIX JaHHbIX,
OLICHKa IOrpEeIIHOCTed W3MEpEeHHH. MeTonpl MOCTHXKEHHs 3aJaHHOM TOYHOCTH W3MEPEHHUH.
[TpryrHBI BO3HUKHOBEHHSI TOMEX M O0opb0a ¢ HUMHU. BBIOOp ONTHMAaIbHON MOJOCHI MPOIMYCKAHUS
WU3MEPUTENIBHOM LIENIH, SKPAHUPOBAHUE, BBIUNTAHUE NTAPA3UTHBIX CUTHAJIOB U T.JI..

3. Hzmepenue snexkmpuieckux U HedleKmpuyeckKux eeu4un

3.1. I3mepeHue 31eKTPUUECKUX U HEINEKTPUUECKUX BETUUNH

MeTto1bl U3MEpPEHUs IEKTPUUECKMX U MarHUTHBIX BEJIMYUH: TOKA U HaNpsSKEHUs, MOILIHOCTH,
4acTOThI U T.J. J[aT4MK HaIpsOKEHUs U TOKA U T.J1. MeTo1bl U3MEPEHHE HEAIEKTPUUECKUX BEJIMUMH:
TEMIEPATypbl, UHTEPBAJIOB BpEMEHU U T.J. JlaTuuku TemmepaTypsl U T.A. DJIEKTPOHHBIE CXEMbI
U3MEPUTENIbHBIX YCTPOMCTB: ONEpalMOHHBbIE YCHUJIMTENIH, aHAJIOro-LU(ppoOBbIe Mpeodpa3zoBaTey,
yCTpOMCTBA BBIBO/IA U OTOOpaXKEHUSI UHPOPMAIIHH..

4. HHd)ODMaquHHO'ZL?MeDMme]Zbele (uHme]lﬂeKmVa]leble) cucmembl

4.1. npopmaninoHHO-U3MEPUTEIbHBIE (MIHTEJUIEKTYaJIbHbBIE) CUCTEMBI

Beicokonpou3BoauTenbHble THPOPMALMOHHO-U3MEPHUTEIbHBIE (MHTEIJIEKTYalbHbIE) CUCTEMbI
Ha 0a3e MepcOHANBHBIX KOMMbiOTEpoB. Hasnauenuwe, knaccudukanus, cocraB (IJaTUYUKH,
yeunurenu, ¢uiabTpel, AIIl, wuuTepdeiicel). MHorokaHaapHble YCTpOHCTBa cOOpa JaHHBIX.
CucreMbl peanpHOr0 BpeMeHH. TeXHHYECKHEe XapaKTepUCTHUKU THUIIOBBIX CHUCTEM. BupTyanbHble
u3MeputenbHble npuoopsl. [IporpammHoe obecrneyeHne M NPUHLUUIBI pabOThl B IpadUuyecKux
cpenax mporpaMMHUpOBaHUS. .

5. Ocnoswi cozdarue COBPEMEHHbIX ﬂa6ODam0prlX YCNniaHO60K U cucmem

5.1. OcHOBBI cO3/TaHUE COBPEMEHHBIX JTA0OPATOPHBIX YCTAHOBOK U CUCTEM

JlabopaTopHble yCTAaHOBKM Ha 0a3e CHIIOBOHM DIEKTPOHUKH M MHKPOMPOIECCOPHON TEXHHKH.
Pa3zpaboTka cTpykTypHO# cxembl. [10100p THTIOBBIX CXEMOTEXHHUUECKUX PEIICHUH OCHOBHBIX y3JIOB
(craTudyeckre KOHTAKTOPBI, yIpaBIseMble UCTOUYHUKH | T.1.). Pa3paboTka MpOCTHIX 3JIEKTPOHHBIX
CXeM, JIOCTYMHBIX B  HW3TOTOBJICHUH  HWHXEHEPY-IKCIIEPUMEHTATOPY. BBIOOp  THIIOBBIX
MUKPOTIPOIIECCOPHBIX MoOAyiel (rmardgopm) s cucteMm ympasieHus. CHHTe3 IabopaTopHOU
YCTaHOBKH U3 BHIOPAHHBIX KOMIIOHEHTOB..

6. Muxponpoyeccopuvle cucmembvl YRpasieHus Jza6opam0prlx yCmaro60K

6.1. MukponpoIeccopHble CUCTEMbI YIIPaBIIEHUs J1a00PaTOPHBIX YCTAHOBOK



OO0mme mpUHUIUIBL pa3pabOTKH ANTOPUTMOB M IPOTPaMM MAJisi JIAOOPATOPHBIX YCTAaHOBOK C
MHKPOIIPOIIECCOPHBIM ~ yIpaBieHHeM. HaBbIKM HpOrpaMMHpOBAaHHS MHKPOKOHTPOJIEPOB  C
UCTIOJIb30BAHUEM  SI3BIKOB  BBICOKOTO  YpPOBHS. 3HAKOMCTBA C COBPEMEHHBIMH CpelaMu
IPOTrPaMMHUPOBAHHA. .

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
1. OGpaboTKa 3KCIIEPUMEHTANBHBIX JaHHBIX, OIICHKA MOTPEITHOCTEH N3MEPCHUH;
2. BeIOOp METOIOB U3MEPEHHE AIIEKTPUUECKUX M HEAJIEKTPHUECKUX BEIUYHH;
3. Onpenenenue nepeyHs U MapaMeTpoB JaTYUKOB JJIS1 SKCIEPUMEHTAIbHBIX YCTAHOBOK;
4. Pa3paboTka CTpYKTYpPHOH CXEMBI U OIIPEJEICHUE CXEMOTEXHUYECKUX PEIICHUN y3/10B
9KCIIEPUMEHTANIBHBIX YCTaHOBOK;
5. Ompenenenue mapaMeTpoB M BEIOOP MUKPOIPOIIECCOPHBIX MIaT(HOpM st
9KCIIEPUMEHTANIBHBIX YCTAaHOBOK;
6. Pa3paboTka yKpyIHEHHBIX aJIFOPUTMOB U IPOrpaMM J1JIsl SIKCIIEPUMEHTAIbHBIX YCTAHOBOK.

3.4. TeMbl 1a00paTOPHBIX padoT
1. 3mepenue napamMeTpoB LENH MOCTOSHHOTO TOKA;
2. M3mepenue napaMeTpoB ey IePEMEHHOTO TOKa.

3.5 KoncyabTauuu

Texywui koumpoas (TK)

1. KoHcynpranuu HampasieHbl Ha MOJIyY€HUE MHAMBUAYAIBHOIO 33aJaHUS JJI BBIIOJHEHUS
KOHTPOJIbHBIX ~ MeponpusaTuil mo pazneny "OOmmue cBeneHuss 00 (PHU3NUECKOM
JKcIepuMeHTe”

2. KoHcynbTanuu HampapJeHbl Ha MOJyYeHHE WHAWBUIYAIBbHOTO 3a/laHUs ISl BBIIIOJHEHUS
KOHTPOJIbHBIX MEPOTIPUATHI 10 pazneny "MHkeHepHbIH 3KCIepUMEHT"

3. Koncynpranum HampasieHbl Ha MMOJIyY€HHE WHIAMBHYaIbHOTO 33JaHUS JJIS BBIOJIHEHUS
KOHTPOJIbHBIX MEPONPUATUH 10 pa3zaeny "M3MepeHue 3eKTpUUEeCKUX U HEANEKTPUUECKUX

BeInynH"
4. KoHcynbTaluu HarpaBjeHbl Ha TOJYYCHUE WHAUBUAYATHLHOTO 3a/IaHMS I BBIMOJTHEHUS
KOHTPOJIBHBIX MEpONPUATUN o pazneny "NuhopManinoHHO-U3MEPUTETHHbBIE

(MHTEJUIEKTyallbHbIE) CUCTEMBI"

5. KoHcynbranuu HampaBleHbl Ha MOJTYYeHHE WHIUBUIYATbHOTO 3a/JaHUs ISl BBITOJHEHUS
KOHTPOJIBHBIX MEPOTIPUATHH 110 pazaeny "OCHOBBI CO3/JaHuE COBPEMEHHBIX J1a00paTOPHBIX
YCTaHOBOK U cUCTEM"

6. KoHcynbranuu HanmpaBieHbl HA MOJyYeHHE WHAWBUIYAIBHOTO 3aaHUS JUISI BHITIOJTHEHHS
KOHTPOJIBHBIX MEPOIPUATUN 10 pazaeny "MHKpONpOIECCOPHBIE CUCTEMBI YIpaBICHUS
J1a00paTOPHBIX YCTAHOBOK"

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIIeTEHIU

Howmep pazaena

OHGHOLIHOC CpEACTBO

3armmaHupOBaHHBIC PE3YAbTAThl 00YUCHUS MO TUCITUTUTMHE Konpr JTUCUUILTUAHEI (B (T ¥ HAUMEHOBAHUE)
(B COOTBETCTBHH C pa3zaesioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1]2]3]4]5]6
3HaTth:
MIPUHIIMITHI TTOCTAHOBKY M MPOBEICHUs (PU3HUECKOTO V/T-3rc2 + TectupoBanue/OCHOBBI PU3NIECKOTO
JKCIIEPUMEHTA HKCIIEPUMEHTA
METOJIbI 00pa0OTKH PE3YJIHTATOB PUINICCKOTO IKCIIEPUMEHTA, TectupoBanne/OCHOBBI PU3NIECKOTO
METO/IbI U CPEJICTBA U3MEPEHHUSI SJICKTPUUECKUX U W J-3nk-2 + HKCIIEPUMEHTA
HEIJICKTPUYCCKUX BEITUYUH
MIPUHIIMIIBI CO3/IaHUs CIICIIHATTU3UPOBAHHBIX SKCIIEPUMEHTAIBHBIX TectupoBanue/l3mepenue
YCTaHOBOK U CHCTEM JIS POBEICHUS (PU3HUSCKUX N/1-3nx-2 + IEKTPUICCKUX U HEIIEKTPUICCKIX
HKCIIEPHUMEHTOB BEJIMYUH
poJib ¥ 3a7a4u GU3NYECKOTO IKCIIEPUMEHTA MIPU CO3TAHUU TectupoBanue/OCHOBBI (PUZNYECKOTO
MAaTEMaTUYECKUX MOJENEHN JIEKTPOIHEPTETUUECKUX U N-7nk-3 + JKCIIEPUMEHTA
ANEKTPOTEXHUYECKUX CUCTEM
Ymersb:
ONpEeNENATh 33/1a4U YKCIIEPUMEHTA, IUTAHUPOBATH U MPOBOIUTD VT-30c2 + TectupoBanne/OCHOBBI (PUZNYECKOTO
SKCIIEPUMEHT AKCIIEPUMEHTA
00pabaTeIBaTh SKCIIEPUMEHTANILHBIE JaHHBIE, OLIEHUBAThH VT-30c2 + TectupoBanune/O6paboTka
MOTPENTHOCTH U3MEPEHUI AKCIIEPUMEHTAJIbHBIX TAHBIX
pa3pabaThiBaTh CTPYKTYPHBIE CXEMBI SKCTIEPUMEHTAIbHBIX KounTponbnas pabota/CtpykTypHas
YCTaHOBOK W/1-3nk-2 + cXeMa IKCIIePUMEHTATbHON
YCTaHOBKH
pa3pabaThiBaTh CXEMOTEXHUYECKHUE PEIICHUSI OCHOBHBIX Y3JIOB VT-30c2 + TectupoBanune/OcHOBBI GU3HUECKOTO
SKCIEPUMEHTAIbHBIX YCTAHOBOK AKCIIEPUMEHTA
paspabaTheiBaTh YKPYITHEHHBIC aITOPUTMBI PaOOTHI Kontponbras pabota/CtpyKkTypHas
MHKPOIIPOLCCCOPHBIX CUCTCM YIIPABJICHUA I/II[-3HK-2 + | cxema BKCHepI/IMeHTaJIBHOﬁ
YCTaHOBKH
000011aTh pe3ynbTaThl PU3UIECKOTO IKCTIEPUMEHTA U VT-Trics + TectupoBanue/O6paboTka

HCIOJIb30BATh UX IJId MPOBCPKU aACKBATHOCTHU CYIICCTBYHOIINUX

OKCIICPUMCHTAJIBHBIX JAHBIX




MaTeMaTHYECKUX M KOMITBIOTEPHBIX MOJIETICH, a TAKIKE MTPU
pa3paboTKe HOBBIX MOJeINeH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. 3MepeHue 37eKTpUUECKUX U HedleKTpuueckux BennuuH (TectupoBanue)
2. O6paboTKa 3KcrepuMeHTaIbHbIX JaHbIX (TecTupoBanme)
3. OcHoBbI pusnyeckoro sxkcrnepumenTa (TectupoBanue)

Dopma peanuzauuu: ITucbmMenHas padbora
1. CtpykTypHas cxema 3KcrepuMeHTanbHON yctaHOBKU (KoHTposbHas pabota)
2. CtpyKTypHas cxeMa 3KCIepuMeHTanbHOM ycraHoBKH (KoHTposabHas pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASL ATTeCTANMA 10 JTUCHUIIIMHE

3auem c oyenxoui (Cemecmp Ne3)
OreHka onpezenseTcs M0 COBOKYITHOCTH B cOOTBeTCBUH ¢ [lonoxxeHuem o OamibHO-peHTHHIOBON
cucrteme i cryaentoB HUY "MOU" Ha ocHOBaHUU CEMECTPOBOW COCTABIISAIOLIEH.

B nunnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

I[pumeuanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILIMHE TIPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Po3anos, 0. K. CuioBas 351ekTpoHHKa : y4€OHUK Ul BY30B IO HAaIIPaBJICHUIO " DIEKTPOHUKA,
anekTpomexanuka u anekrporexHonoruu” / FO. K. Po3anos, M. B. Psa6uunikuii, A. A. KBacHiok . —
M. : Uzparensckuii mom 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. KpaBuos, A. B. Dnektpuueckue n3Mepenus : yueoHoe nocobdue / A. B. Kpasuos, A. B. Ilyzapun
.— M. : PUOP : UH®PA-M, 2018 . — 147 c. — (Bsicmee oOpa3oBanue . bakanaspuar) . - ISBN 978-
5-369-01736-4 .;

3. benoyc A. U., Cononyxa B. .., Ebumenko C. A., [Tununenko B. A.- "OcHOBBI cCHIIOBOM
anektpoHuku", M3narenscto: "Texnocdepa", Mocksa, 2019 - (424 ¢.)
https://e.lanbook.com/book/175542;

4. Kum K. K., Aaucumos I'. H., UypakoB A. U.- "CpencrBa 251eKTpUYECKUX U3MEPEHUI U UX
noBepka", (2-e u3m., crep.), U3garensctio: "Jlans", Cankt-IlerepOypr, 2021 - (316 ¢.)
https://e.lanbook.com/book/163397;

5. A. W. ba6ép, E. T. Xapesckas- "Dnexrpudeckue n3mepenus", U3parenscrso: "PUITO", MuHck,
2019 - (109 c.)

https://biblioclub.ru/index.php?page=book&id=600608.
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5.2 JIunieH3MOHHOE M CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. SimInTech;
2. Libre Office.

5.3 UHTepHeT-pecypcesl, BKIOYas NpodeccuoHaNbHble 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

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

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

9. HanmoHanbHas 3JIEKTPOHHAs 0udamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTaHnt ctyaenta' - http://www.studentlibrary.ru/

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

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

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

14. ba3a nanubix n3aareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaias! m3nareancTsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. Ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuausi Institute of Physics (IOP), Besiukoopuranus - https://iopscience.iop.org/
21. ’Kypuaanl HayuHoro oduecrBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. IlarenTHasn 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

23. Kypnaus! m3nareascrBa Oxford University Press - https://academic.oup.com/journals/
24. ba3a nannbix qucceprauuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqgdtglobal/index

25. Kypuausi ’Kypuaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaas nznareancrBa SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnaxa Science - https://www.sciencemag.org/

28. Kypnausl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Koanexuust :;xypHasoB Taylor & Francis Group - https://www.tandfonline.com/

30. ZKypuaasi no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuauas uznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Dnexrponnas 6udamorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. IlopTaJ oTKPBITHIX JaHHBIX Poccuiickoii @exepanum - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHCTEPCTBA TPY/AA U COUUAIBLHOM 3amUTHI PD -
https://rosmintrud.ru/opendata
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35. ba3a oTKpBITHIX JAHHBIX NPO(eCCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPYAA U
conmnabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOT0 pa3Butusi PO -

http://www.economy.gov.ru

37. Ba3a oTKpBITBIX JaHHbIX Pochunmonuropunra - http://www.fedsfm.ru/opendata
38. DuekTpoHHAas OTKpbITas 6a3a faHHbIX ""Polpred.com O630p CMU" -

https://www.polpred.com

39. UudopmanunonHo-cnpaBounas cucrema «Koneke/Texakenepr» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanmoHaJbLHBII MOPTAJ OHJIAITH 00yueHnss «OTKpbITOE 00pa3oBanuey - https://openedu.ru
41. Opunmanabublii caiiT @enepajbHOTO aTeHTCTBA M0 TEXHUYECKOMY PeryJIUPOBAHUIO U

MmeTpoJioruu - http://protect.gost.ru/
42. OTKkpbiTasi yuuBepcuTerckasi uHgopmamuonHas cucrema «KPOCCHS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeeHus Homep aynuropun, OcHamenue
HAHMEHOBAaHHE
VY4eOHble ayAUTOpUU IS K-407, YueOnas rapra co CKaMbeH, CTOJ IIPENOAaBaTels,
IIPOBECHUS JIEKIIMOHHBIX ayuTopust CTYyJI, JOCKa MEI0Bas

3aHATUH U TEKYIIEro
KOHTPOJIS

VY4eOHble ayAUuTOpUU IS
IPOBE/ICHUS MPAKTUUECKUX
3agsatuid, KP u KII

K-409, Yyebnas
ayJUTOPUS

napTa co CKaMbei, CTOJI MPEroaaBaTes,
CTYJI, IOCKa MEJIOBast

VY4yebHble ayIUTOPUH IS
IIPOBEICHUS J1a0OPATOPHBIX

3-105/5, YueOnas
nabopatopus "TOD"

CTOJI y4€OHBIH, CTYI, JOCKAa MHTEPAKTHUBHAS,
MYJIbTUMEAUMHBIA IPOEKTOP, KOMITBIOTED

3aHITHH NIEPCOHAJIbHBIN, KOHIMIIMOHED
VY4eOHble ayAUuTOpUU IS K-407, YuyeOnas rapTa co CKaMbeH, CTOJI IPENO1aBaTeNs,
IPOBEACHUS ayIuTopus CTYJI, TOCKa MeJIOBast
IIPOMEKYTOUYHON
aTTecTaluu
ITomemenus ais HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
CaMOCTOSITENIbHOM PaboThI KomnerorepHslit NYCbMEHHBIN, BEIIAIKA JJIS OJIEXKIbI,

YUTAJILHBIN 3aJ1

KOMITIBIOTCPHAA CCTh C BBIXOJO0M B I/IHTCpHeT,
KOMIIBROTEP HepCOHaHLHBIﬁ, IIPpUHTEDP,

KOHJIUITMOHED
[Tomemenus ns XpaHeHUs 3-403/56, CTYyI, Kad
000pyI0BaHUs U Y4€OHOTO [Tomemenue xad.

MHBEHTapsI "TOD"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus IMPOBCACHUA (1)H3H‘{€CKOI‘O 9KCIICPUMCHTA B 3JICKTPOSHCPI'CTUKE U

QJICKTPOTCXHUKC

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

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

OcHoBbI pusndeckoro 3xcnepumenTta (TectupoBanue)

O0paboTka SKcrIepuMeHTaIbHBIX AaHbIX (TectupoBanue)

H3mepeHue 31eKTpUIeCKUX U HedJIeKTpuieckux BeianuuH (TectupoBaHue)
CrpykTypHas cxema 3KkcrepuMeHTalbHON yctaHoBKH (KoHTponbHas pabora)
CrtpykTypHas cxema dKcrepuMeHTanbHol yctaHoBKH (KoHTponbHas pabora)

Buja npomexyTouHOi aTTecTAaMU — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHb KM: L 2 3 4 >
pasjena Henens 4 8 10 14 16
KM:
1 O6mue cBeaenus 06 pU3NIECKOM IKCIIEPUMEHTE
11 O6mue cBeaenust 06 pU3NIECKOM IKCIIEPUMEHTE +
2 W H>XeHEepHBIN DKCIIEPUMEHT
2.1 WHXEeHEpHBIA SKCIIEPUMEHT +
3 H3mepeHue 2IeKTPUIECKUX U HEIJICKTPUIECKUX
BEJIMYUH
31 H3mepeHue 2IeKTPUIECKUX U HEIJEKTPUIECKUX +
BEJIMYUH
4 WHupopManinoHHO-U3MEPHUTEILHBIC
(MHTEJIEKTYaJIbHBIE) CHCTEMBI
41 HHupopManinoHHO-U3MEPHUTEILHBIC 4
(MHTEJUIEKTYaJIbHBIE) CHUCTEMBI
5 OCHOBBI CO3/1aHUE COBPEMEHHBIX JTA00PATOPHBIX
YCTaHOBOK M CHCTEM
51 OCHOBBI CO3/1aHH€ COBPEMEHHBIX JTA00PATOPHBIX + N
YCTaHOBOK U CHCTEM
6 MukponporeccopHbIe CUCTEMBI YIIPaBICHUS
71a00PaTOPHBIX YCTAHOBOK
6.1 MukponporeccopHbIe CUCTEMBI YIIPaBICHUS +

71a00PaTOPHBIX YCTAHOBOK

Bec KM, %: | 20 15 15 25 25

14




