Hanpasnenue noocomosxu 12.03.02 « Onmomexnuxay BUTTAS
IIpoghunv «Onmuxo-snekmponHvle NPUOOPsL U CUCTNIEMBLY AN\ 'y
PIIJI F1.B.J]IB.01.02 «Onmuko-321eKmpoHHoe npubopocmpoenue MBM_)

duinan perepanbHOro rocyapcTBEHHOr0 0I01KETHOT0 00Pa30BATEIbHOI0 YUPeKIeHUs
BbICIIEr0 00pa30BaHHUsA
«HanuoHaJbHBIN Hcceq0BaTeIbLCKUI yHUBepcutet «MIW»
B I. CMoJIeHCKe

YTBEPXIARK
3aM. JIMpeKTopa.
1o chﬁ'n.o-Memnﬁqé‘c«xoﬁ padore
dwmana GIBOY BO
«HUY «MOWy B r. CMoniencke

/%.B. Poxxkos

7
« O35 O( 2024 r.

PABOYAS ITPOI'PAMMA JIUCHHUIIJIMHBI

ONITUKO-2JIEKTPOHHOE IIPUBOPOCTPOEHUE

Hanpasienue nmoaroroBku: 12.03.02 «OnToTeXHNKa)

Ipopuab «ONTHKO-3J1eKTPOHHBbIE NPUOOPHI U CHCTEMBI»

YpoBens Boiciiero oopa3oBanus: 0akajgaBpuar
HopmaTtuBHbIii cpok o0y4eHusi: 4 roaa
®opma o0yuyeHus: 0UHASA

I'ox naGopa: 2024

CMoJIeHCK



Hanpasnenue noocomosxu 12.03.02 « Onmomexnuxay (_ STAN
IIpoghunv «Onmuxo-snekmponHvle NPUOOPLL U CUCTNIEMBLY _)
PIIJ[ B1.B.J]B.01.02 « Onmuxo-31eKmpoHHOe npubopocmpoenue M3 u

[Tporpamma coctasiena ¢ yauerom ®I'OC BO mno HampaBieHHIO TIOATOTOBKH OakanaBpuata «ONTOTEXHU-
Ka», YTBEP)KICHHOTO MpuKkazoM MuHoOpHayku Poccun ot 19.09.2017 r. Ne 948.

IIporpammy cocraBuI:

y 7 °% ’ y
: Massimkud Bacuinii BUKTopoBHY

Cr. npenogaBarens kadheapsl
MO Ch DO

«15» anpens 2024 r.
[Tporpamma o6cyxaeHa u ogoOpeHa Ha 3aceiaHiu Kadeaprel « IMEKTPOHUKH U MUKPOIIPOLIECCOPHOM TeX-
HUKI»

«18» anpens 2024 r., npotoxon Ne 8

3apenyrommii kaheapoi «NeKTPOHUKI U MUKPOTIPOLIECCOPHOM TEXHUKI»

’ﬂj /% xnmMmenko Urops BiagumMupoBny
noz[rmm, DdUO
«02» mast 2024 1.

PHI[ aZlariTupoBaHa JJis JIML € OTpaHUYCHHBIMA BO3MOKHOCTAMU 310POBbA U HHBAJIMIOB

OtBercTBeHHBI B Gpuinase no padore
¢ JIOB3 u naBaangamu

/g’ 3
yEeBa E.HeHa BHaHI/IMI/IDOBHa
«03» mas 2024 r.



CMOnIeHCKNG

Hanpasnenue noocomosxu 12.03.02 « Onmomexnuxay BUTTHAL
IIpoghunv «Onmuxo-snekmponHvle NPUOOPLL U CUCTNIEMBLY S —)
PIIJ[ B1.B.J]B.01.02 « Onmuxo-31eKmpoHHOe npubopocmpoenue M n

1. HEJIA U 3AJAYHN OCBOEHU A JUCIIUITIJIMHBI

Llesb 0CBOCHMS TUCUUIUIMHBL: (HOPMUPOBAHUE CTIOCOOHOCTEH BBIMOIHATH PACUEThl M MPOEKTH-
poBaHue MPHOOPOB ONTOTEXHUKH, ONTHYECKUX M ONTUKO-3JIEKTPOHHBIX CUCTEM, KOMIUIEKCOB Pa3IMYHOTO
(GYHKIMOHATBLHOTO HAa3HAUEHHS B COOTBETCTBUH C TEXHMUYECKUM 3a/IaHHEM C UCTIOIb30BAaHUEM CPEJICTB
aBTOMAaTHU3alMH IPOEKTUPOBAHMS

3amaun:

- U3y4YUTh COBPEMEHHBIEC ONITUYECKUE U ONTUKO-3JIEKTPOHHbIE MTPUOOPHI M KOMIUIEKCHI,

- YMETh MPUMEHSTH PACUYETHI U MPOCKTHUPOBAHUE MPHOOPOB ONTOTEXHUKH, ONITUYECKHUX U
ONTUKO- 3JIEKTPOHHBIX CUCTEM, KOMIUIEKCOB PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYCHUS B
COOTBETCTBUM C TEXHUYECKUM 33JJaHUEM C UCII0JIb30BAHUEM CPEJCTB aBTOMATHU3ALUU
IIPOEKTUPOBAHNS;

- BJIAJIETh CIIOCOOHOCTHIO IPUMEHSATH pPacueThl U MPOSKTUPOBAHNE TPUOOPOB ONTOTEXHUKH,
ONTUYECKUX U ONTHUKO- 3JIEKTPOHHBIX CUCTEM, KOMIUIEKCOB Pa3IM4HOIO
(YHKIIMOHAIBHOTO HAa3HAYEHHS B COOTBETCTBUU C TEXHHUECKUM 33/IaHUEM C

MCII0JIb30BaHUEM CPEJCTB aBTOMaTu3auuu npoektuposanus; 2. MECTO

JUCHHUIIVIMHBI B CTPYKTYPE OII BO

JuctumirHa « ONTHKO-3JIEKTPOHHBIE TPUOOPHI U CUCTEMbD» OTHOCHTCS MO BBIOOPY YacTH IMpoO-
rpamMmbl, GOPMHUPYEMON ydaCTHUKAMHU 00pa30BaTEIbHBIX OTHOILICHHH.

Jlns u3ydeHust NaHHOW JUCLUIUIMHBI HEOOXOJMMBI 3HAHUS, YMEHHUS M HaBBIKH, (OpMUpYeMbIe
MIPELIECTBYIOIUMHU JUCIUILIMHAMMU:

OCHOBBI ONITHKH,

OcHoBBI HM(POBOI1 ITEKTPOHNKH,

HcTouyHnKkH ¥ IPHEMHHKH ONITHYECKOI0 U3JIyYeHusl,

OCHOBBI MUKPOINIPOLIECCOPHO TEXHUKH,

N3ydaercss 0AHOBPEMEHHO € AUCLUIIIIMHAMM:

OnTHK0-3/IEKTPOHHOE MPUOOPOCTPOEHHUE

[lepedyenp mocneayrOmUX JUCUUIUIMH, A KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHHUS M HaBBIKH,
(dbopmMupyeMble JTaHHON TUCIUILIIMHOM:

Coopka, 1ocTHpOBKa M KOHTpOJb O3,

IIpoeKTHO-KOHCTPYKTOPCKAas MPAKTHKA.

3. TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUSA JUCHUIIVIMHBI

OcBoeHne TUCHUIUIMHBI HAMpaBJIeHO Ha (JOPMUPOBAHHME AIIEMEHTOB CIEIYIOUIMX KOMIIETCHIIUNA B
cootBercTBUU ¢ PI'OC BO u OIT BO no nanHoMy HarpaBI€HHIO TOATOTOBKHU:

Ilepeyenb MIaHUPYEMBIX Pe3yJbTATOB 00YUEeHUs 0 JUCHUILINHE (MOIYJ/II0), COOTHECEHHbIX
¢ HHANKATOPAMH JOCTHKEHUSI KOMIIETeH M

Komnerennus NHankaTopsl 10CTHKEHUS] KOMITe- PesynbTaTsl 00yyeHus
TeHL U

[1K-3 Crioco6en BeI- | [IK-3.1 JleMoHcTpupyeT HaBbIKM 110 | 3HaeT: TexHuueckue TpeOoBaHUs 11O
IIOJIHATB pacueT u BBIIIOJIHEHUIO PACYETOB U IPOEKTH- | BBINOJIHEHUIO PACUETOB U MPOEKTUPO-
IIPOEKTHUPOBAHUE POBaHUIO TPUOOPOB ONTOTEXHUKH, BaHUIO NPUOOPOB ONTOTEXHUKHU, ONITH-
pUOOPOB ONMTOTEX- | ONTHYECKUX M ONTHKO-3JICKTPOHHBIX | YECKUX U ONTUKO-3JIEKTPOHHBIX CHU-
HUKH, ONTHUYECKUX U | CUCTEM, KOMIUIEKCOB PA3JIMUYHOTO CTEeM, KOMILJICKCOB PA3JINYHOTO (PyHK-
ONTHUKO-IIEKTPOH- (YHKIMOHATIBHOTO HA3HAUEHHS B CO- | ITMOHAIBHOTO HAa3HAYCHUS B

3
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HBIX CUCTEM, KOM- OTBETCTBHH C TEXHUYECKUM 3aJ]aHH- | COOTBETCTBUH C TEXHUYECCKUM 3aJaHU-

IUICKCOB Pa3IUYHOTO | €M eM

(G YHKIIMOHATEHOTO Ywmeer: [IpoBOAUTH pacyeTsl U MPOEK-
HA3HAYEHUS B COOT- THPOBaHE MPHUOOPOB ONTOTEXHUKH, OTI-
BETCTBUU C TEXHUYE- TUYECKUX U OTITHKO-IJICKTPOHHBIX CH-
CKUM 3aJIaHUEM C HC- CTEM, KOMITJIEKCOB Pa3IMYHOTO (hyHK-
MOJIb30BAaHHEM [MOHAIILHOTO Ha3HAUCHUS B

CPEICTB aBTOMATH- COOTBETCTBUU C TEXHHYECKHUM 3a/1aHU-
3aIly TPOEKTUPOBA- eM

HUS Brnaneer: CtocoOHOCTBIO IPOEKTHUPO-

BaTh MPUOOPHI ONTOTEXHUKH, OTITUYE-
CKUX U ONTHKO-3JIEKTPOHHBIX CUCTEM,
KOMIUIEKCOB Pa3IMyHOro (yHKIIHO-
HaJIbHOI'O HA3HAYEHUs B COOTBETCTBUU
C TEXHUYECKUM 3aJJaHUEM.

I1K-3.2 [IpumeHseT cCOBpeMEHHbIE 3naer: CoBpeMEHHbIE METO/IBI pacueTa
METO/Ibl pacyeTa U MPOCKTUPOBAHUS | U MPOCKTHPOBAHUS MPUOOPOB OMTOTEX-
npuOOPOB ONTOTEXHUKHU, OTITHYE- HUKH, ONITUYECKUX U ONTHUKO-

CKUX U ONTHKO-3JIEKTPOHHBIX CH- AJIEKTPOHHBIX CUCTEM, KOMILIEKCOB
CTEM, KOMILJIEKCOB Pa3JINYHOIO pa3nuYHOro (GyHKIMOHAIHHOTO Ha3HA-

(GYHKIMOHATBLHOTO HA3HAUEHHS C IC- | YEHHUS C MCIIOJIb30BAaHUEM CPEIICTB aB-
[I0JIb30BAHUEM CPEJCTB aBTOMATH3a- | TOMAaTU3aLMU IPOEKTUPOBAHUS

LMY IPOCKTUPOBAHUS YmMmeer: [IpuMeHATs COBpEMEHHBIE Me-
TOJIbl pacyeTa U MPOEKTUPOBAHUS IIPU-
O0pOB ONTOTEXHUKH, ONTHUYECKUX U ON-
THUKO-3JIEKTPOHHBIX CUCTEM, KOMILICK-
COB PA3JINYHOTO (PYHKIIMOHAIBHOTO
HAa3HA4YCHMS C UCIOJIb30BAHUEM
CPEICTB aBTOMAaTU3aLUU ITPOCKTUPOBA-
HUs

Brnaneer: CiocoGHOCTBIO K HCHOJIB30-
BAHMIO COBPEMEHHBIX METOJOB pacyera
Y TIPOCKTHPOBAHUS PUOOPOB OMTOTEX-
HUKH, ONITUYECKUX U OITHKO-
JJIEKTPOHHBIX CUCTEM, KOMILJIEKCOB
pa3nuYHOro (GyHKIMOHAIHHOTO Ha3HA-
YEHUS C UCIIOJIB30BAHUEM CPEJCTB aB-
TOMAaTU3aLUU IPOCKTUPOBAHUS
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4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

CTpyKTYpa AMCUHUIIUHBI:

CMOJTEHCRUIA
( DUunuan
SR

Mn

Wnnexc HanmeHnoBaHue Cemectp 6
KonTponb AxaieMHYEeCKUX 4acoB
Bceero Konrakr. | Jlex | JJa6 | TIp | KPIT | CP Kontpons
B1.B.JIB.0 | OnTHKO-371€KTPOHHOE ITPHOOPOCTPOCHNUE Ox3 KP 180 68 16 30 14 8 76 36
1.02
OBO3HAYEHUS:

Buabl npoMe:kyTOYHOM aTTecTanuy (BUALI KOHTPOJIS):
DK3 - 3K3aMCH;

3a0 - 3a4eT ¢ OLICHKOM;

3a — 3auer;

Buasbi pador:

KonrakT. — KOHTaKkTHast paboTa 00yJaroUUXCsl C MPENoJaBaTeIeM;
JIeK. — JeKIIMOHHBIC 3aHATHS,

Jla6.— naGopaTopHbie paboTHI;

IIp. — mpakTHUECKUEe 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBO# POEKT);

PI'P — pacueTtHo-Tpaduueckas padota (pedepar);

CP — camocrosTenbHas paboTa CTyJCHTOB;

3.6.— 00BbEeM JUCLUHUIUIMHBI B 3a4ETHBIX €MHULIAX.
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ConepxaHue TMCUMILUIUHBI:

Ne HaumeHoBaHMe BUAOB 3aHATUI U TEMATHK, COACPKAHHUE

1 JIEKIIUOHHBIE 3aHATUS & MIT. IO 2 4Jaca:

1.1. O6mas cxema u metoasl padoTsl OII1. Knaccudukarnust O3I1 n X OCHOBHBIE ITapaMeTphbl
1.2. CnektpanbHble TPUOOPEI

1.3. OnNTHKO-3JIEKTPOHHBIE CIIEKTPATbHbBIE TPHOOPHI

1.4. ®oromerpuueckue mpruOOpsI

1.5. MaTepdepeHnnoHHbIe TPUOOPHI

1.6. TeneBbie mpUOOPHI

1.7. lonsipu3zainOHHBIE TPUOOPHI

1.8. U3mepurenbHbie mpUOOpHI

2 | naGopaTopHblie paboThl 7 WWIT. 1O 4 yaca:

2.1. UccrnenoBanue 0ObeKTUBHO U3MEPSIEMBIX XapaKTEPUCTHK CHCTEMbl BU3YaIH3alMH, OTIpe/ie-
TSIOUTUX Ka4yecTBO n300paxkeHus (4. 1)

2.2. UccnenoBanue 0ObeKTUBHO U3MEPSIEMBIX XapaKTEPUCTHK CHCTEMBbI BU3YaIH3alMH, OTIpe/ie-
TSIOUTUX KaYeCTBO M300paXkeHus (4. 2)

2.3. UccnenoBanue napaMeTpoB 3JIEKTPOHHO-ONTUYECKUX MpeoOpa3oBaTeneit

2.4. UccrnenoBanue XapakTepUCTHK MPUOOPa C 3JIEKTPOHHO-ONITUYECKUM ITpeoOpazoBaTesieM
2.5. UccnenoBanue 3J1eKTPOHHO-ONITUYECKUX (DOKYCHUPYIOIIMX CHCTEM

2.6. UccrnegoBanue ONTUKO-3JIEKTPOHHBIX CUCTEM U3MEPEHHS TEMIIEPaTyphl

2.7. UccrnenoBanue COBpEMEHHBIX MOHO- U OMHOKYJISIPHBIX TPUOOPOB HOUHOTO BUICHUS

2.8. 3amuTa 1a00paTOpHBIX paboT 2 yaca

3 IIPAKTUYECKHE 3aHATHUs 7 IIT. IO 2 yaca:

3.1. XapakTepuCTUKH U TapaMeTpbl ONTHYECKUX CUTHAJIOB

3.2. PacnipocTpaHenue U3ny4deHus: B aTMochepe

3.3. IIpoxoskieHUE U3IIy4YEHHS B ONTHUYECKUX CUCTEMAaxX

3.4. Kpurepuu xauectBa ontuyeckoil cucremsl O]

3.5. Ocuognsble 251emenTs OC 03I,

3.6. DIIEKTPOHHO-ONITUYECKHUE MpeoOpa3zoBaTeNn

3.7. IIpubopsl HOYHOTO BUACHUS

4 | kypcoBas paboTa

OnTHyeckue razoaHaan3aTopsl

5 | CamocrosiTenpHast paboTa CTY/I€HTOB:

5.1. I3yueHue npeumMymiecTB 1 HEJOCTATKOB ONTUYECKUX CUTHAJIOB B CPABHEHUHU C PAIUOJIEK-
TPOHHBIMHU

5.2. 3ydenue paccessHus U3NTydyeHus ontuueckon cucremoit OII1

5.3. Uzyuenue ocHoBHBIX 351eMeHTOB OC OII1

5.4. V3yueHne MpUHLIUIOB JICUCTBUS aHATU3ATOPOB H300paKEeHUS

5.5. 3ydyeHune BUIUKOHOB, JUCCEKTOPOB U UX TBEPAOTEIBHBIX aHAJIOTOB
5.6. U3yuenne HhoTOKaTOI0B, SKpaHOB U Pokycupyomux cucrem J0I1os
5.7. U3yuenue padotsl [IHB

5.8. Mzyuenne pabotel ODII ciennanbHOTO Ha3HAYCHUS
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Texkyumuii KOHTPOJIb: ONPOC MO TEeMaM JICKIIMOHHBIX M MPAKTUYECKUX 3aHATUH, 3alUTa J1a00paTOpHBIX
paboT, KOHTPOJIb BBHITIOIHEHUS KypCOBOM pabOTHI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Tabnuua - O6pa3oBaTenbHbIE TEXHOJIOTHH, UCIIOTIb3yEMbIE TIPU PEATH3ALNN PA3TUUYHBIX BUIOB YUeOHOU
3aHATUM 110 TUCLUILINHE

Ne | Bunsl yueOHBIX 3aHATHI OO6pasoBarenbHbIe TEXHOJIOTHI

n/n

1 Jlexuyun Knaccnueckas (TpaauuuonHas, nHGopMaImoHHast)
JEeKUus

Jlexuus, cocraBieHHas HA OCHOBE PE3YJIbTATOB HAy4-
HBIX UCCIICJOBAaHUM, B TOM YHCJIE C Y4ETOM PErHOHAIIb-
HBIX 0COOCHHOCTEN PO(ecCHOHATBHOMN e TeNbHOCTH
BBIITYCKHUKOB U OTpeOHOCTEl paboTonareneit
WNuauBuayanbHbIE U TPYNIIOBbIE KOHCYIBTALUHU 110
JUCLUIIIINHE

2 | IlpakTuueckue 3aHATHA Texunonorust 00yueHHs Ha OCHOBE PELICHUS 3aa4 1
BBITIOJTHEHUS YIIPAKHEHU I

Texnomnorust mpo6ieMHOro 00y4eHus: Ha OCHOBE aHa-
JM3a CUTYAllMi 1 MMUTALMOHHBIX MOJEJICH: TpynoBas
TUCKYCCHSI, METOJ] «KPYTJIOTO CTOJIa», paboTa MaJlbIMH
rpyrnmnamMu, KoMaHaHas paboTa, aHaTU3-Tpe3eHTalus
TexHonorust pa3BUTHS KPUTUYECKOTO MBIIIIICHUS:
y4eOHO-MO3rOBOM HITYpM, MHTEIJICKTYyalIbHAS Pa3MUH-
Ka, 3¢Ce, METOJT KOHTPOJIbHBIX BOIIPOCOB, IIPUEM «B3a-
UMOOTIPOCY, TIPHEM «IIE€PEITyTaHHbIE JIOTHYECKUE 11e-
MIOYKW», TIPUEM «IIEPEKPECTHAS TUCKYCCHUS»

3 JlaGopaTopnas pabora TexHo0rHsI BBIMOIHEHUS Ta00PATOPHBIX 3aJaHUN B
MaJioi rpymre (B Opurasne)

Texnonorust 00yueHHs B COTpYAHUYECTBE (KOMaHIHAas,
rpymnmnoBas paboTa)

Jlomyck Kk 1abopaTopHOii paboTe

4 | CamocrosTenbHast paboTa HNHpopMallMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUU
crynenToB (BHeayauTopHas) | (moctyn k QUOC dunmana, k ObC ¢unmana, nocrym
MH(POPMAIMOHHO-METOIMYECKAM MaTepuayiaM I0 JHcC-
LUILJIMHE)

5 KoHTponas (mpoMexyrounas | TexHoJorHsl ycTHOTO omnpoca
aTTecTalus: 3a4eT WU K- TexHoJI0THsI TUCBMEHHOTO KOHTPOJIS, B TOM YHCIIE TE-
3aMEH) CTUPOBaHUE

6. OEHOYHBIE MATEPHATBI 1JIS1 TEKYIIETO KOHTPOJISI
MMPOMEKYTOYHOI ATTECTAIIAM — JIJISI OEHKY KAYECTBA OCBOEHUS
JUCIATITAHBI
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K mpoMexyTouHOH arrecTaluy CTyJEHTOB 10 JUCLMILIMHE MOTYT IPUBJIEKATHCS MPEACTABUTEIN
paboToaarenei, mpenoaaBaTeNy NOCISAYIONINX TUCIUILINH, 3aBeyIone Kadeapamu.

OneHka KauecTBa OCBOCHMSI JUCLUIUIMHBI BKJIIOUAET KaK TEKYIIUN KOHTPOJIb YCIIEBAEMOCTH, TaK
U IIPOMEKYTOUHYIO aTTECTALUIO.

Bonpocsl Tekyiero KOHTpoJis
Knaccugukarus u ocaoBHbie THIb DOII.
Hoctounctsa u HepoctaTku DOI1 ¢ MyTbTHIIETOYHBIMH KaTOaMH.
Hoctounctsa u Henoctatku DOII ¢ Kucnopopo-cepedpssHO-11e3UeBBIMU (POTOKATOIAMHU.
Mertoanka uamMepenus ocHoBHbIX apameTpoB DOII u GakTophl ee onpenensonme.
Paspemaromiast coco6HoCcTh DOI1 1 (hakTOPHI €€ oTpeaeNIoIue.
KaronomomunecnienTHbie 3kpanbl DOII 1 X XapaKTepUCTUKH.
Mertoap! ycunenus spkoctu uzoopaxenus B DOIL.
Metoauka U pe3yabTaThl TpalyipOBKH rajlbBAaHOMETPA.
OCHOBHBIE COCTABJIAIOUINE TPUOOPA HOUHOTO BUICHUS.

. Cxema paboThl mpuOOpa HOYHOTO BUJICHUS.

. OcHOBHBIE TapaMeTpsl TPUOOPa HOYHOTO BUACHUSL.

. OT 4ero 3aBHCHUT pazpernIaoiias CliocOOHOCTh MPUOOPOB HOUHOTO BUJICHUS?

. Kak xoHTponupyercs pazpemaromas crnocoOHOCTs MPpHOOPOB?

. Uem ompenensieTcs yBeanueHue npudopa?

. Kak uameputs nosne 3penus npudopa?

. TpeboBanus k onTuke MpuOOpa HOUHOTO BUACHUS.

. Kpurepun kagectBa ONTHKO-3JIEKTPOHHBIX CUCTEM.

. Meronuka u3mMepeHust MepexoJHbIX XapaKTePUCTHK.

. OneHka pasperaomneil cnocoOHOCTH IEKTPOHHO-ONTHYECKUX IpeoOpa3oBaTeiei.

. FOcTupoBKa 5>1€MEHTOB OMNTHKO-3JIEKTPOHHOH HM3MEPUTENBHON CHCTEMBI J1abOpaTOpPHOM
YCTQHOBKH.

21. TpeGoBanus K BEIOOPY 0OBEKTHBA MUKPOCKOTIA.

22. TpeboBanusi kK (oTorpaduueckoil 3MyabCUH, HCIOJIb3YEMOW IS HM3MEPEHUS NEepexOaHOM

KpUBOH.

23. Meroauka onpeaeneHus nepeaaroyHon xapakrepuctuku JOIT.

24. ITorpemHoCTh U3MEPEHUI HAa YCTAHOBKE.

25. O0mue NpUHIMITBI YIIPABICHUS 3JICKTPOHHBIMH ITyYKaMH.

26. CX0ACTBO U pa3iINyuue MEXy CBETOBOM U JIEKTPOHHON ONTHUKOM.

27. DNEeKTPOHHO-ONTUYECKUN NHBAPHAHT.

28. Knaccudukanus 371eKTpOCTaTUYECKUX JTHH3.

29. Meroas! MmoaenupoBanus J0PC.

30. Metozps! 06paboTKH pe3yabTaToB.

31. [HosicauTh paboTy 1a6OPATOPHON YCTAHOBKH.

AR SR RO S e

DO M= = = et e e e e
OO0 WnN PN WN —O

Bomnpoce! k mpoMeXyTO4YHOM aTTecTaluu

O6mras cxema u MeTo bl paboTer OO
Knaccugukarms O9I1

OcnoBnble napameTpsl OOI1

OOmu1me cBeJeHUs O CUTHAIAX
OCOOEHHOCTH ONITUYECKUX CUTHAJIOB
Pacnipoctpanenue usiydenus B atmocepe

AU S
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ITornomenue nsiydeHus

Paccesanue uznyyenus

PaccesHue Ha aTMoc(epHbIX a3p0o30JIsX

MounexynsipHO€E paccesiHue

Merteoposornieckas 1aabHOCTh BUIUMOCTH

[IpoxoxkeHne u3ay4eHne B ONTHYECKUX CHCTEMaxX
PaccenBanne nznyuenus 8 OC OOI1

OOmume xapakTepucTuku ontuyeckux cucrtem OO

Kpurepun xauectBa ontudeckoit cuctemsl OO11
[Iepenaronme onTUUeCKue CUCTEMBI

OOBEeKTUBBI

Konnencops! npuémusix OC

OnTuyeckre KOMIIEHCATOPBI

bnennwl

OO01m1ast XapaKTepUCTHKA ONTHYECKUX (HIBTPOB

Tumne! onTryeckux GuUILTPOB

Haznauenue u knaccuukanus aHaaInu3aTOpPOB H300paKeHUs
XapakTepucTuKu U mapamerpsl AU

CeeronenutenbHble aMIIUTyAHbIE AU

AMIUTUTYHO-(a30BbIE aHATH3ATOPBI

da30Bble aHAIN3ATOPBI U300PAKEHUS

Yacrotasie AU

Bpemsumnynscueie AU

MHorosneMeHTHbIe TPUEMHUKN H3JIYYSHHS KaK aHAIN3aTOPhl N300paskeHUs
Ha3znauenue u posib CKaHUPOBAHUSA

Meroabl CKaHUPOBAHUS

XapaKkTepUCTUKHU U MMapaMeTpbl CKAHUPYIOIIUX CUCTEM
MexaHH4YeCcKie U ONTUKO-MEXaHNYECKUE CKaHUPYIOIUE CUCTEMbI
BunukoHsl

JluccekTopel

Hasznauenue, knaccudukanus 1 0COOEHHOCTH MOIYJIALUHU TOTOKA U3ITyYESHUS
JleMoaynsIIHs CUTHAIOB

OO0mas xapakTepucTuka crocoboB Moaynsiiuu curnaia B QD11
Moaynsiuus ¢ TOMOUIbIO PacCTPOB

DNeKTpO-, MArHUTO- U aKyCTOONITUYECKHE MOTYIIATOPBI

OOm1as cxema 3JeKTPOHHO-ONITHYECKUX ITpeoOpa3oBareneit
ITapamerpsr D011

Ycunenue sipkoctu uzodpaxenus B J0I1

dortokatoast D011

JIroMMHECIIEHTHBIE DKPaHbI

Knaccugukanus u npuHIMn paboTsl IpUOOPOB HOYHOTO BUICHUS
Cxema paboThl TPUOOPOB HOYHOTO BUACHUS

JlazepHble nabHOMEpHI

JInmapel

TennoBu3opsl

Onrtuyeckre ra3oaHanu3aTopsl

B ¢wimane ucnonp3yercs cuctemMa ¢ TPaaUIMOHHOW IIKAION OIEHOK — "oTiuyHO", "Xoporo",

"yIOBIETBOPUTENBHO", "HEYIOBIETBOPUTENBHO", "3auTeH0", "He 3auTeHO" (nayiee - MATHOAITbHAS CH-

cTema).
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dopma IpoMEKYTOYHON aTTECTALMHU 10 HACTOSIILEN AUCIUIIIIMHE — DK3aMeH

[IpuMeHsiemMble KpUTEpUU OLIEHUBAHMS MO JUCLUIUIMHAM (B COOTBETCTBUU C HMHCTPYKTUBHBIM
mucekMoM HIY MOU ot 14 mas 2012 rona Ne 1-23):

Onenka Kputepun o1ieHku pe3yapTaToB
10 TUCIIH- o0y4eHus: o JUCLIUIUINHE
TUIMHE

«oTnu4HO»/ | BeIicTaBnsercs oOydaromemycsi, 0OHApYKUBIIEMY BCECTOPOHHEE, CUCTEMAaTHYECKOE U

«3aYTEHO ri1y00KO€ 3HaHHE MaTepUaIOB U3YYEHHOM JUCHUIUIMHBL, YMEHHE CBOOOIHO BHITIOJIHATH

(oTnmyHO)»/ | 3aaHUs, TPEAYCMOTPEHHBIE MTPOTPAMMOM, YCBOUBIIMM OCHOBHYIO M 3HAKOMBIH € JI0-

«3aYTEHO» MOJIHUTETILHOM JINTepaTypoil, peKOMEHI0BaHHON pabouell mporpaMMoil TUCIIUIUINHBL;
MPOSIBUBIIEMY TBOPYECKUE CIIOCOOHOCTH B MOHMMAHUH, M3JI0KEHUH U UCIIOJIb30BAaHUH
MaTepHaiOB M3Y4YE€HHOW IUCLUMIUIMHBL, OE3YNpPEYHO OTBETHBIIEMY HE TOJILKO Ha BO-
npockl OujeTa, HO M Ha JIOTIOJHUTENIbHBIE BOIMPOCHI B paMKax paboueil mporpammbl
JMCLUUIUIMHBL, IPABUJIBLHO BBITIOJHUBIIEMY IIpakTHyeckoe 3ananue. OueHka mno Juciu-
IUTMHE BBICTABIIAIOTCS 00YJaIOMIEMYCs ¢ YUETOM PE3yNbTaTOB TEKYLIETO KOHTPOJIS.
Komnerenmuu, 3akperiéHHble 3a JUCHUIUIMHON, chOPMUPOBAaHBI Ha YPOBHE — «3Ta-
JIOHHBIIY.

«XOpOoIO»/ BrictraBnsiercs oOydaromemycsi, 0OHapyKMBILIEMY MOJHOE 3HAHME MaTepHajla U3ydeH-

«3aYTEHO HOM JMCIMIUINHBI, YCIICITHO BBIMOJHAIONIEMY MPEAYCMOTPEHHBIC 3a/IaHHsI, YCBOUBIIIE-

(xopomi0)»/ | My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO pabodeil MporpamMMmol JAMCHUILIUHBL;

«3aYTEHOY MOKa3aBIIEMy CUCTEMaTHUECKUI XapaKTep 3HAHUHU MO AMCLUUILIMHE, OTBETUBIIEMY Ha
BCE BONPOCHI OWJIeTa, MPAaBUJIBHO BBIMOJHUBIINN MPAKTUYECKOE 3aJjaHue, HO JIOIy-
CTUBILMI NPU 3TOM HENMPUHUIUNHAIbHBIE OINOKH. OLeHKa M0 JUCUUIUINHE BBICTABIIS-
IOTCS1 00Y4JaroLIeMycsi ¢ YUE€TOM Pe3yJIbTaTOB TEKYIIETO KOHTPOJISL.
Komnerenmuu, 3akperi€HHble 3a JUCUUIUIMHON, C(hOPMUPOBAHBI Ha YPOBHE — «IIPO-
JBUHYTBIIY.

«yIOBJIETBO- | BrIcTaBisercs oOydaromemycs, oOHapy>KUBIIEMY 3HaAHHWE MaTepuasia U3y4eHHOH IHc-

pPUTETbHOY»/ | LMIUIMHBI B 00beMe, He0OXOAUMOM JUIsl NanbHEHIel y4eObl U MpencToseid paboThl

«3aYTEHO 1o npodeccuu, CpapiAIOMIEMYCsl C BBITIOJIHEHHUEM 33/1aHUH, 3HAKOMOMY C OCHOBHOM

(ynoBierBo- | JIMTepaTypoi, peKOMEHIOBAaHHOM pabodel MporpaMMoil JUCUUIUIMHBL, JOIYCTUBIIEMY

PHUTEIBHO)»/ | MOTPEIIHOCTh B OTBETE HA TEOPETUUECKUE BOIPOCH W/MIIM TPU BBHITIOJHEHUU TPAKTHU-

«3aYTEHO YeCKUX 33JaHuil, HO oOyafaromeMy HeOOXOJAUMBIMUA 3HAHUSMH JUISl MX YCTPaHEHUS
M0JT PYKOBOJICTBOM IIPETOAaBaTelis, MO0 HENPaBHJIBHO BBINIOJHUBIIEMY HpaKTHYe-
CKO€ 3aJlaHHe, HO M0 YKAa3aHUIO MPEI01aBaTellsl BBIMOJIHUBIIEMY JPYTryue MPaKTHIeCKUue
3aJJaHUs U3 TOTO K€ pas3zena JUCUUIUINHBL.
Komnerenmuu, 3akperniéHable 3a AUCUUIUIMHON, chOPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBINY.

«HeynoBne- | BeicraBisercs oOydaroniemycs, 0OHapyKUBLIEMY Cepbe3HbIE MPOOENbl B 3HAHUSIX OC-

TBOPUTEIIb- HOBHOTO MarepHaja H3Y4eHHOW IUCIMIUIMHBI, JOMyCTHBIIEMY MPHHLIUIUAIBHBIC

HOY»/ HE 3a- OLIMOKM B BBHINIOJHEHUH 3a/laHH, HE OTBETUBIIEMY Ha BCE BOIPOCH Omiera U JA0TOJ-

YTEHO HUTEIbHBIE BOIPOCH U HETIPABUIILHO BHITIOJIHHUBIIEMY MPAKTUYECKOE 3a/1aHue (Herpa-
BUJIBHOE BBINIOJIHEHHE TOJIBKO MPAKTUYECKOTO 3aJaHUsl HE SBISETCA OJHO3HAUYHOM
NPUYMHOM JJIS1 BBICTABJICHUS OLIGHKU «HEYJIOBJIETBOPUTEILHOY). Kak mpaBuiio, oleHka
«HEYJOBJICTBOPUTEIHHO CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT IPOJOJDKUTH 00yue-
HHUE 10 00pa3oBaTeNbHON MporpaMme 06e3 JOMOJHUTENbHBIX 3aHATUN 110 COOTBETCTBY-
fouie qucuuruirae. OneHka Mo AUCHUILUIMHE BBICTABISIOTCS 00ydaoneMycs ¢ yaéTom
pe3yIbTaTOB TEKYIIEro KOHTPOJIS.
KomneTeHu Ha ypoBHE «IIOPOTOBBIY, 3aKPEIIEHHBIC 3a TUCIHUILIMHOMN, He chopMu-
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Onenka Kputepun o1ieHKu pe3yapTaToB
10 TUCLH- o0y4eHus o JUCLIUIUINHE
IUIMHE

POBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
Y4eOHoe 1 yueOHO-1a00paTOpHOE 000pyAOBaHME

VYuebHast ayaAuTOpus U MPOBEACHUS 3aHATUNH CEMUHAPCKOTO THIIA, TPYIIOBBIX U UHAWBUIYalb-
HBIX KOHCYJIbTAl[U}, TEKYILETO KOHTPOJI U IPOMEKYTOUYHOM aTTECTalluU, OCHALLICHHAS:
- CIICIMATTU3UPOBAHHOM MEOEIbIO; TOCKOW ayAUTOPHOM.

VYuebHast ayaAuTOpus U MPOBEACHHS 3aHATUIH CEMUHAPCKOTO THIIA, TPYIIOBBIX U UHAWBUIYaIb-
HBIX KOHCYJIbTAI[U}, TEKYILETO KOHTPOJI U IPOMEKYTOUYHOM aTTECTAllUU, OCHAILLICHHAS:
- CIICIMATTU3UPOBAHHOM MEOEIbIO; TOCKOW ayAUTOPHOM.

Jlnst mpoBesieHust 3aHATHI J1a00paTOPHOTO TUIA UCTIOJIB3YIOTCS CIICUATU3UPOBAaHHBIE J1ab0paTo-
pun: naboparopusi B-206 «OnTuKO-37I€KTPOHHBIE NMPHOOPHI M CHCTEMBD», PACIIOJIOKEHHAs! 10 ajpecy
214013, r. CMmoneHcK, DHepreTHuecKuil np., A.1, 31anue sHEpreTH4eckoro MHCTUTYTa (J1abopaTopHBIN
kopryc Ne 2).

JlaGopaTopust OCHaIIEHa BOCEMBIO JIA0OPATOPHBIMU CTEHAMHU.

B ocHoBHOEe 00opynoBanue jgabopaTopuu BXOJIAT CIEAYIOINAs ammaparypa, HeoOXonumas ajs
npoBeAeHus 1ab0paTOPHBIX paboT Mo AuCHUIUIMHE «ONTHKO-3JIEKTPOHHBIE IPHOOPHI M CUCTEMBI»: MUK-
podoTomerp MD-2, cTeHas! Ui u3MepeHus: xapakrepuctuk u napamerpoB DOIl u ITHB Ha ux 6aze,
AJIEKTPOHHO-ONTUYECKUX (POKYCUPYIOIIUX CUCTEM, ONITUYECKHE TUPOMETPBL

Jlnist caMOCTOATENIbHOM pabOThl 0OY4YaIOIIMXCS MO JUCLUUIUIMHE HCIIOJB3YeTCs MOMEUICHUEe IS
CaMOCTOSTEIILHON PaboThl 00yUarOIUXCsl, OCHAIIEHHOE:

- CHEIMATU3UPOBAHHON MeOeIblo; TOCKOW ayIUTOPHOMN; MEePCOHAIBHBIM KOMIIBIOTEPAMHU C I10J-
kimoueHueM k cetd "Muarepuer” u goctynom B SUOC dunuana.

8. OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O ITPOLNECCA JIsA JINL
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3JO0POBbA U UHBAJIMIOB

B xozne peanuzanuy TUCHMILIMHBI UCTIONB3YIOTCS CIEAYIOLINE TOMOJHUTEIBHBIE METOAbI 00yye-
HUS, TEKYILETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalMy OO0yJaroluXcs B 3aBUCUMOCTHU
OT UX UHAUBUIYabHBIX 0COOCHHOCTEH:

AJIS1 CJIeNbIX U CJIa00BHISIIIUX:

- neKu# 0(hOPMIISIOTCS B BUJIE DJIEKTPOHHOTO JOKYMEHTA, TOCTYITHOTO C TIOMOIIBIO KOMIIBIOTEpA
CO CHEIMATU3UPOBAHHBIM POTPAMMHBIM 00ECTIEYCHUEM;

- IMCBbMCHHBIC 3aJaHH BBIINIOJIHAOTCA Ha KOMIIBIOTCPC CO CIICIIUAIM3UPOBAHHBIM ITPOTrPpaMMHBIM
OGCCHC‘-ICHI/IGM, HJIN MOT'YT GBITB 3aMCHCHEBI YCTHBIM OTBCTOM;,

- o0ecrieunBaeTCsl MHAUBUIyaTbHOE paBHOMEpHOE OcBenieHne He meHee 300 JIfoKc;

- JJIS BBITIOJIHCHUA 3a/laHUsA IIPU HCOGXOZ[I/IMOCTI/I NpeaOCTaBIACTCA YBCINYNBAIOIICC yCTpOﬁCTBO;
BO3MOKHO TaKX€ UCIIOJIb30BaHUEC COGCTBCHHBIX YBCINYHBAOIIUX yCTpOﬁCTB;
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- MIUCHbMEHHBIE 3aJaHUs 0(POPMIISIOTCS YBETUUEHHBIM HIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOJATCS B YCTHOM (pOpME WIM BBITIOJHSIOTCS B MHCbMEHHON (Qopme Ha
KOMIIBIOTEPE.

AJIS1 TJIYXHX M €J1200CIbIIIALNX:

- IEeKIUH OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA;

- MIMCbMEHHBIE 3aJJaHNS BBITIOJHAIOTCS Ha KOMIIBIOTEPE B MUCBMEHHOI (popme;

- 9K3aMeH U 3a4€T MPOBOIATCSA B MUCHMEHHOM (popMe Ha KOMITbIOTEPE; BO3MOXKHO MPOBEJCHUE B
(dbopmMe TeCTUpOBAHUSI.

AJIS1 JIMI ¢ HAPYLWIEeHUsIMU ONOPHO-IBHUIaTeJIbHOI0 annapara:

- JIeKIMH 0(hOPMIISIFOTCS B BHJIE JIEKTPOHHOTO JJOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO KOMITBIOTEpa
CO CHEIMATU3UPOBAHHBIM POTPAMMHBIM 00ECTIEYCHUEM;

- MIUCbMEHHBIE 3a/1aHUs BBINOJHIIOTCS Ha KOMIBIOTEPE CO CIIELUAIM3UPOBAHHBIM ITPOrPAMMHBIM
o0ecreueHuEM;

- 9K3aMeH M 3a4€T MPOBOJATCS B YCTHOM (pOpMe WIM BBITIOJHSIOTCS B MHCbMEHHON (opme Ha
KOMIIBIOTEPE;

- HCTIOJIb3YETCS crelManbHas yueObHas aynutopus ais iy ¢ JIOB3 — ayn. 106 riaBHoro yae6HO-
ro xopiyca no azapecy 214013, r. CmoneHck, DHepreTuueckui np-a, a.l, 31aHue 3HepreTuueckoro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIMMOCTH TPeAyCMaTPUBACTCS YBETUUCHUE BPEMEHH ISl IOATOTOBKU OTBETA.

[Tpouienypa mpoBeneHHs MPOMEKYTOYHOW aTTeCTalMu Juis OOyYarolIUXCsl YCTaHABIMBAETCSA C
y4€TOM HX HHAWBHUIYAIBHBIX McUXodu3nyeckux ocobeHHocTed. [IpomexyrouHast aTTecTalyst MOXET
IIPOBOANUTHCS B HECKOJIBKO JTaIOB.

[Ipu mnpoBedeHWM TPOIEAYPHl OICHUBAHMS PE3YIbTaTOB OOYyUeHHs IpeaycMaTpHUBACTCS
UCTIOJIb30BaHUE TEXHMUYECKUX CPEICTB, HEOOXOJMMBIX B CBA3H C HMHIUBHIYaJTbHBIMH OCOOCHHOCTSMHU
oOydarommxcs. DTH CPEICTBa MOTYT OBITh IMPEJOCTaBICHbI (WIMAIOM, WM MOTYT HCIOJIb30BATHCS
COOCTBEHHBIE TEXHUYECKHE CPEJICTBA.

[TpoBenenune mpoleaypbl OLCHUBAHUS PE3YIBTATOB OOYUYEHHs JIOIMYCKAETCS C HCIIOJIb30BaHUEM
JIMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOT HA.

ObecnieunBaeTcs A0CTyN K HH(POPMALHOHHBIM M Oubauorpaguyeckum pecypcam B cetu Un-
TePHeT Ul KaXI0ro odydaromierocs B (opMax, aJanTupOBaHHBIX K OTPAaHMYCHHUSIM MX 3/I0POBbSI M BOC-
npuUATUs HHPOPMaLUK:

JJIS1 CJICTIBIX M C1a00BHISIIINX:

- B I€YaTHOW (popMe YBETUUEHHBIM HIPUPTOM;

- B (hopMe IEKTPOHHOTO JIOKYMEHTA;

- B hopme aynnodaiina.

AJISl TJIYXHX B €J1200CbIIIANINX:

- B IeYaTHOU popme;

- B (hopMe 3IEKTPOHHOTO JIOKYMEHTA.

AJ1s1 00y4aroIuXcsl ¢ HAPYIIEHUsIMU ONOPHO-IBHIaTeJIbHOIO ANINAPATA:

- B Ie4aTHOU popme;

- B (hopMe IIEKTPOHHOTO JIOKYMEHTA;

- B hopme aynnodaiina.

9. YYEBHO-METOJUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE
TACIATITAHBI

OcHoBHas JinTeparypa.
MupouraukoB, M.M. TeopeTndeckie OCHOBBI ONITUKO-AJIEKTPOHHBIX TPHOOPOB [ DIEKTPOHHBIN pecypce] :
yuebHoe mocobue. — DnekrpoH. gan. — CII6. : Jlanb, 2010. — 714 ¢. — Pexum gocrtyma:
http://e.lanbook.com/books/element.php?pll id=597
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JlomoJIHUTeIbHAS JIUTepaTypa.
1. SIxymienkos, FO.I". Teopust u pacyeT ONTUKO-3JIEKTPOHHBIX pHOOpoB : yueOHuk / FO.I'. SIKyieHkos. -
6-¢ u3g., mepepad. u jor. - M. : Jloroc, 2011. - 568 c. - ISBN 978-5-98704-533-6 ; To ke [ DneKTpOHHBIHA
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=84994.
2. OCHOBBI UMITYJIBCHOH JTa3epHOM JoKanuu. YuebHoe nocodue /i By3oB / B. Y. Kosunues, M. JI. be-
108, B. M. Opnos u ap. noa. Pea. B. H. PoxaecrBuna. — M. : MBTY um H. 3. baymana, 2006 -512 c.

Cnncok aBTOPCKHX MeTOAUYECKHX Pa3padoToK.
1. OnTHyeckue ra3oaHanu3aTopsl. MeToInYecKrue yKa3aHus K BBIITOJHEHHIO KYpCOBOM pabOTHI MO AMC-
muruinHe «ONTHYeCKue U ONTUKO-3JIeKTPOHHBIE cucTeMbl U pubope» [Teker] / C. W. 3uenko, E. B.
Pomma, M. B. bensikoB. — Cwmounenck: PUO dunmana FOY BITO «MDU (TY)» B 1. Cmonencke, 2011.
—24c
2. bensixoB M. B. OnTHKO-31€KTPOHHBIE IPHOOPHI 1 cUCTEMBI. MeToIuuecKie yka3zaHus K 1abopartop-
HBIM paboTaM Mo AUCHMITTHHE «ONTHKO-3JIEKTPOHHBIE IPUOOPHI U cUcTeMb». - CMoseHcK. Ounnan
MO3U, 2014. -28 ¢
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