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1. Llesb u nimaHUpyeMble pe3ysIbTaThl OCBOSHUS IUCHUILINHBI

[lenpt0  OCBOGHHMS ~ AWCUUIUIMHBI  SIBISIETCS  (OPMHPOBAHHE  CIEAYIOLINX
KOMIIETEHIINN:

OIIK-1 Cnoco0OeH NMpuMEHSTh €CTECTBEHHOHAYYHbIE U OOILEHH)KEHEPHBIE 3HAHMS,
METOJIbl MaTEMaTHYECKOr0 aHalIM3a W MOJEIUPOBAHUS B HMH)KEHEPHOW JEATEIbHOCTH,
CBSI3aHHOW C ()OTOHHBIMU TEXHOJOTMSIMH OOpaOOTKM MH(pOpPMAIUH, MPOSKTUPOBAHUEM,
KOHCTPYMPOBAHMEM M TEXHOJOTHUAMM IPOU3BOJCTBA 3JIEMEHTOB, MPUOOPOB U CHUCTEM
(hOTOHUKY U ONTOMH(GOPMATHKH.

OIIK-3 Cnoco0GeH NpOBOIUTH 3KCHEPUMEHTAJIBHBIE HCCIIEOBAHUS U H3MEPEHUS,
o0OpabaTbhIBaTh U NPEJICTABIATh MOJIYyYEHHBIE JAHHBIE C YYETOM CHEUU(UKH U3MEPEHUU B
cUCcTeMax U ycTpoHCTBaxX (POTOHUKU M ONTOUH(OPMATHKH.

[IK-2 CnocobeH k aHanu3y, pacuery, NPOEKTUPOBAHUIO M KOHCTPYHUPOBAHUIO B
COOTBETCTBUU C TEXHUYECKUM 3a/JlaHUEM THUIIOBBIX CHCTEM, NMPUOOPOB, AECTallel U Y3JIOB
(OTOHHBIX NMPUOOPOB HAa CXEMOTEXHHMYECKOM M 3JIEMEHTHOM YPOBHSAX, B TOM YHCIE C
HCIIOJIb30BAHUEM CHCTEM aBTOMATHU3WPOBAHHOTO MPOECKTUPOBAHUS.

PesynbraTaMu OCBOEHHUS JAMCUUIUIMHBI ~ SBISIOTCS  CIEAYIOLUIUME HHIUKATOPHI
JOCTH>KEHUSI KOMITETEH U

NOIIK-1.2 Ilpumenser oOLIEMHKXEHEPHbIE 3HAaHUA B  NPOPECCHOHATBLHOU
NesITeIbHOCTH.

NOIIK-3.1 BpiOupaer u HUCHOIB3YyEeT COOTBETCTBYIOIIHME PECYPCHI, COBPEMEHHbBIE
METOJIMKH U 000pyIoBaHHE i1 NPOBEIACHUS SKCIEPUMEHTAIbHBIX HCCIEIOBAaHUN U
U3MEPEHUMN

NOIIK-3.2 OO0pabarbiBaeT M MPEACTABISET IOJYyYEHHBIE SKCIEPUMEHTAJIbHBIE
JaHHbIE JJIs TOJIY4eHHs] 00OCHOBAaHHBIX BBIBO/IOB

NIIK-2.1 Pa3pabateiBaeT (pyHKIIMOHAIBHBIE U CTPYKTYPHBIE CXEMbI (POTOHHBIX H
ONTUYECKUX NPUOOPOB M KOMILJIEKCOB, OMNpeAenseT (pu3nyeckue NPUHLIMMbI JCHCTBUS
YCTPOWCTB B COOTBETCTBMM C TEXHHUYECKUMH TpPEOOBAaHUSIMH C HCIOJIb30BaHHEM
TEOPETUYECKUX METOJOB U IPOrPAMMHBIX CPEJCTB IPOEKTUPOBAHUS U KOHCTPYHUPOBAHUS

NIIK-2.2 Coznaer mojnenu pa3zpabarbiBaeMbIX (DOTOHHBIX, ONTHYECKHUX, ONTUKO-
AJIEKTPOHHBIX, OJIOKOB, Y3JIOB U JIETAJIel C UCIIOJIb30BAHUEM CHUCTEM aBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS



e ocBOCHUS THCUHUIIHHBI
OOyuuTh CTYIEHTOB MeTOJaM pacuéTa M HU3MEPEHUs NapaMeTpoB U XapaKTEPUCTHK

MOJTYIIPOBOTHUKOBBIX CTPYKTYP U PUOOPOB Ha UX OCHOBE.

1. Mecto mucuuniauibl B cTpykType OITOII
JlucumimHa OTHOCUTCS K JUCIUIUIMHAM BapHaTHUBHON 4acTH 00IIeNpo(ecCHOHAIbHOTO UK

broka 1 «/lucuurauHbl/ MOy H».

JlaHHas JUCIUILINHA

OIMUPpaACTCA

Ha pEe3yJIbTaThl

m3ydyenuss aucuumiiue  b1.Y.0.02

«Maremarnueckuii ananus», b1.Y.0.03 «®usuka», b1.0.B.03 «Pamgunosnekrponuka», b1.0.0.02

«®Pu3HKa NOIYITPOBOIHUKOB.

Pe3y.]IBTaTbI O6y‘IeHI/I$I 110 ,Z[ElHHOfI JUCHUIIIIMHE SABJIAOTCA H€O6XOI[I/IMBIMI/I AJid U3Y4YCHHUA

mucnummme - b1.11.0.05

«VICTOUYHUKH  ONTHYECKOTO HU3JTy4YCHUA»,

b1.I1.0.06

«I[IpnemMHuKH

onrtuyeckoro usnyuenus», b1.I11.B.JIB.05.02 «Ontuueckas mukpoanexkrponuka» OIIOIL.

2. KommereHuum W pe3yabraTrbl 00y4eHus, (GopMupyemble B pe3y/bTaTe OCBOCHUS

OTUCHUITJINHBI
Tabmuna 1
Koa nu HamMeHOBaHHE Pe3yJIbTaTOB
Nuaukaro 00yueHus (IIaHUPyEMBIE PE3YIIHTAThI 00YUEHHS 110
Komnerennus A P y ( 4 pe3y i
KOMIIeTeHIM U TUCTIHTUIAHE, XapaKTePUIYIOIIHE ATAIBl (DOPMUPOBAHHUS
KOMITCTCHITHI)
OIIK-1 HOIIK-1.2 OP-1.2

CrniocobGeH npuMeHsTh
€CTECTBEHHOHAYYHBIE U
oOIIeMH)KEHEPHbIE 3HAHUS,

[TpumensieT oOLIENHKEHEPHBIE
3HaHU B MPO(heCcCHOHATBEHON
JIeSITEIbHOCTH.

Hcnosnb3yeT 0CHOBHBIE
MOJIOKEHUS (PU3UKHU
MOJTYITPOBOJTHUKOB M (PU3UKHU

METObl MATEMaTHYECKOTO MOJTYIIPOBOTHUKOBBIX
aHaJM3a ¥ MOJICIMPOBAHUS B nprOOPOB ISl ONTUCAHUS
WH)KEHEPHOM NesITeIbHOCTH, apamMeTpoB
CBSI3aHHOH C (DOTOHHBIMU MIOJTYTIPOBOTHUKOBBIX
TEXHOJIOTUSIMHU 00pabOTKH OapbepHBIX CTPYKTYp U
uHpOpMaIuy, XapaKTEPUCTHK
MIPOEKTUPOBAHUEM, MOJTYIIPOBOTHUKOBBIX
KOHCTPYUPOBAHUEM U pUOOpPOB.
TEXHOJIOTUSIMH ITPOU3BO/ICTBA
3JIEMEHTOB, IPUOOPOB U
cucteM (POTOHUKU U
ONTOMH(GOPMATHUKH.

OIIK-3 HOIIK-3.1 OP-3.1.1
CrniocobeH npoBOJHUTH BeiOupaer u nucnosnb3yer [ToHumaet cmbICI
AKCTIEpUMEHTAIBHEIC COOTBETCTBYIOIINE PECYPCHI, U3MEPSIEMOTo MapamMeTpa Mtk

UCCIIEIOBAaHMS U U3MEPEHUS,
o0OpalaThIBaTh U MPEJICTABISTh
MOJTy4YEeHHbIE JaHHBIE C YIETOM
crenu(puKI U3MEPEHUI B
cucTeMax M yCTpOHCTBax

COBPEMEHHBIE METOAUKHU U
obopyoBaHue IS
MIPOBEICHUS
AKCIEPUMEHTAIBHBIX
HCCIIEIOBAHUIN U U3MEPEHUN.

XapaKTePUCTHKH
HOJYTIPOBOTHUKOBOTO
npubopa U MPUHIMI PAOOTHI
WU3MEPUTEIBHOW YCTaHOBKH.




(hOTOHUKH U
ONTOUH(OPMATUKH.

OP-3.1.2

N3MmepseT xapakTepucTUKU
MOJIYTIPOBOJHUKOBBIX
CTPYKTYp C UCIOJIb30BaHUEM
COBPEMEHHBIX PUOOPOB.

MOIIK-3.2
OO6pabatbiBaeT u
IPE/ICTABISCT MOTyYCHHBIC
SKCIICPUMCHTAJIbHBIC JAHHBIC
TS TIOJTYYCHHUST 00OOCHOBAHHBIX
BBIBOJIOB.

OoP-3.2.1

[TpoBoauT 06paboOTKyY
WCXOJIHBIX JTAHHBIX U
pe3yJIbTaTOB U3MEPEHUI
XapaKTEPUCTHK
MOJIYIIPOBOJHUKOBBIX
prOOPOB C HCITOJIL30BAaHHEM
BBEIYUCIUTEIBHON TEXHUKHA U
olpenesieT mapamMmeTphbl
obnacreii
MOJTYTIPOBOTHUKOBBIX

CTPYKTYP.

OP-3.2.2

KoppekTHo npezncrasiser
pe3ynbTaThl
AKCIEPUMEHTAIbHBIX
U3MEPEHUMN U TEOPETUUYECKUX
pacu€ToB HAa UX OCHOBE B BUJIE
rpauKOB U OTYETOB.

MK-2
Cnoco0eH Kk aHanuzy, pacyuery,
MPOEKTHPOBAHUIO U
KOHCTPYHPOBAHHIO B
COOTBETCTBHH C TEXHHUECKUM
3aJJaHMEM THUIIOBBIX CUCTEM,
MpUOOPOB, JeTaNIeH U y3JI0B
(OTOHHBIX TPUOOPOB Ha
CXEMOTEXHUYECKOM H
3JIEMEHTHOM YPOBHSIX, B TOM
YHCIIe C UCTIOJIb30BaHHEM
CHCTEM aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHHUS.

HIIK-2.1
Pa3zpabarbeiBaer
(GyHKIHOHATBHBIE U
CTPYKTYpPHBIE CXEMBI
(OTOHHBIX ¥ ONTHYECKHUX
nprOOPOB U KOMILIIEKCOB,
onpenenser GU3nIecKre
MIPUHIIMIIBI 1eHCTBUS
YCTPOMCTB B COOTBETCTBHUU C
TEXHUUYECKUMU TPEOOBAHUSIMH
C UCTIOJIh30BAaHUEM
TEOPETUUECKUX METOJIOB U
MPOTPaMMHBIX CPEICTB
MPOEKTUPOBAHUS U
KOHCTPYHPOBAHUSI.

oP-2.1.1

3HaeT KOHCTPYKLUH,
MPUHIIMIIBI 1EHCTBUS,
IIapaMeTpsl U XapaKTEPUCTUKH
MOJIYTIPOBOTHUKOBBIX
($OTOIMO/IOB U CBETOAMOIOB.

OP-2.1.2

[IpoBONT YNCIEHHBINA PacUET
XapaKTEPUCTUK
ITOJIYITPOBOTHUKOBBIX JTUOJIOB
C UCIIOJIb30BAHUEM ITaKETOB
IIporpamm.

HIIK-2.2
Co3zmaer Moaen
pa3pabaTeiBaeMbIX ()OTOHHBIX,
ONTHYECKUX, ONTHKO-
AIIEKTPOHHBIX, OJIOKOB, Y3JIOB
JIeTalield ¢ UCTI0JIb30BAHUEM
CUCTEM aBTOMATHU3UPOBAHHOTO
MIPOSKTUPOBAHHS.

OP-2.2

Hcnons3yer TeopeTnyeckue
MOJIEH Pa3IUYHbIX
OapbepHBIX CTPYKTYpP AJIs
ONMCAHUS U pacuéTa
XapaKTePUCTHK
MOJIYTIPOBOJHUKOBBIX
prOOpOB.




3. CTpyKTYpa u cojiep:KaHue TUCHUINIHHbI

3.1. CTpyKTYpa U TPY/10€MKOCTh BH/I0B Y4eOHOH padoThl N0 JUCHMIIJIHHE

OO01mast TpyA0€MKOCTh JUCIUTIITMHBI/ MOIYIIS COCTaBIIsAeT 3 3aueTHbie equHuIlbl, 108 gacos.

Tabmuma 2
Bun yue6HOI paboTh TpymoeMKOCTh B aKaJIEMUYECKUX Yacax

Oo0mast Tpy10eMKOCTh 7 cemectp BCETO
KontakTHas padora: 52,75 52,75
Jlexmmu (JI): 32 32
[paxrnueckue 3ausaTus (113) 18 18
Jlabopatopusie pabotsl (JIP) - -
Cemunapckue 3aaarus (C3) - -
['pymmioBbIe KOHCYITBTAIIH 2 2
WupuBuayansHBIe KOHCYIBTAAN 0,5 0,5
[IpomexxyTodHas aTTecTanus 0,25 0,25
CamocrosiTesibHAasi padoTa 00y4arouIerocs: 55,25 55,25

- U3yueHue yuebno2o mamepuand 10 10

- 10020MOBKA K NPAKMUYECKUM 3AHAMUIM 40 40

- 10020MOBKA K 3a4émy 5,25 5,25

Buj npome:xkyTouHoii arrecTanuu (3a4ér) - -




3.2. Couepmanne U TPYAOEMKOCTDb pa3ie/ioB THCIHUIIJINHBI

Tabmuua 3
Brz . Yacel B
yaebHoit | Cem . Ko (b1)
Kon HanmMeHnoBaHue pa3enoB U TEM U UX anekTpoHHod | Bcero
SAHSTHS CojepKanue pa60TL£, ecT bopMe (uac.) Jluteparypa pe3ynbTata(oB)
3aHATHH, p o0y4eHust
KOHTPOJIS
Paznes 1. BBenenne 7
Kpatxuii ncropudeckuii 06030p pa3BUTHUSL [Tanumosa K.B. ®du3nka NoaynpoBOJHUKOB:
TIOJTYTIPOBOTHUKOBOI AIEKTPOHHKH. yuebnuk / K. B. [llanumosa. — Uzn. 4-e, crep. —
1.1. [Ipenmer u comepkaHue Kypcea. Jlexmus 4 Canxkr-IlerepOypr [u ap.]: Jlans, 2016. — 390 c.
Hexoropsie noHsTHs HU3NKH
MOJIyIPOBOJTHUKOB. I'epmorenos B.I1., Bsuncras 10.B. OP-1.2
[lonynpoBoAHHUKOBAsI 31EKTPOHUKA [ DIEKTPOH.
pecypc]: 3JICKTPOHHBIN yueOHBINH Kypc Ha 0ase
1.2. H3y4enue yyeOHOro Marepuana CPC 1 4 BUpTyabHO 06yuaromicii cpest MOODLE
OnektpoH. nad. — Tomck: TT'Y, 2014.
Paznen 2. SIBjieHMs1 HA KOHTaKTe
MeTaJJI— NOJYNPOBOAHMK. {noabI 7
IlorTKH
O6pa3oBaHue U CBOWCTBA 3alIOPHOTO I'aman B.J. ®u3uka noaynpoBOIHUKOBBIX
ciost HloTTku. DnekTpuieckue npubopoB: YueOHoe nmocodue. — 2-¢ U3z, —
2.1 xapakrepucTuku Oaprepa [loTTku. Jlexrim 6 Tomck: U3a-Bo HTJI, 2000. — 426 c.
@OyHKIMOHAIBHBIE BO3MOXKHOCTH JTMOIOB OP-1.2,
IoTTKM. I'epmorenos B.I1., Bsuucras F0.B.
0P-2.2
[TonynpoBoAHUKOBAsI 3IEKTPOHUKA [ DIEKTPOH.
€Cypc]: 2JEKTPOHHBINA yUIeOHBINH Kypc Ha 0a3e
2.2, W3ydenune yaeOHOTO MaTepraa CPC 2 6 g Hp}TII})faanoﬁ To%yqa}ouﬁc’f/i epems I\}/IIPO ODLE
OnextpoH. naH. — Tomck: TT'Y, 2014.
Pa3nen 3. DJIeKTPOHHO-ABIPOYHBIE 7
nepexoabl
O6pa3oBaHue U XapaKTEPUCTUKU
3JIEKTPOHHO-IBIPOYHOTO IIEPEX0A. ITacsiakoB B.B., Unpkun JL.K.
MexaHu3MBbI IPOTEKAHUS TOKA. ITomynpoBoAHUKOBBIE IPUOOPHI: YUueOHOE OP-1.2,
3.1. N Jlexnmuu 12
YacroTHble cBoOMicTBa. DYHKIIMOHAILHBIE mocodue st CTyICHTOB BY30B. — 9-¢ u31. — OP-2.2
BO3MOKHOCTH ITOJIYITPOBOTHUKOBBIX CII6: Jlans, 2021. — 480 c.
JIIOJIOB.
KonTakTHas pa3HOCTh NOTEHLIUANIOB B P— Mansaos C.B., Kansiruna B.M. C6opHuK 3a1a4 OP-1.2,
3.2 n-nepexojax. IIpaxkTuku 8 110 (pM3UKe OUIIONISPHBIX MOJTYIPOBOIHUKOBBIX 0P-2.1.2,
[IMuprHa 1 eMKOCTh P—N-IEPEXOJIOB. npubopoB: YuebHoe nocodue. — Tomck: M3n-Bo OP-2.2




TeopI/m BBITIPAMIICHUSA
TMOJIYITPOBOAHMUKOBBIX TUOIOB.

M3yueHue BoabT-aMIIEpHOU

HTIJIL, 2008. - 112 c.

I'epmorenos B.I1., Bsanctas FO.B.

XapaKTEPUCTUKH MOIYIPOBOIHHKOBOTO [NomynpoBoTHUKOBAST HNEKTPOHHUKA [ DIEKTPOH. OP-3.1.1,
33 oA ¢ P—N-TIePeX0I0M. Tpaxikn 6 pecypc]: 3IeKTpOHHBIN yueOHBIiH Kypc Ha 0aze OP-3.1.2,
' W3ydenune 3aBUCUMOCTH OapbepHOA BHUpTYyaspHOI o0y4aromteit cpenst MOODLE OP-3.2.1,
€MKOCTH MOJIYIIPOBOAHUKOBOI'O JUOJA C OnextpoH. nad. — Tomck: TT'Y, 2014. OP-3.2.2
p—N-TIepexo0M OT HaIPSKCHUS
OP-1.2,
3.4. IToaroToBKa K NPakKTUYECKUM 3aHATUAM CPC 26 OP-2.2,
OP-3.1.1
Pasnea 4. I'ereponepexoanl
IlosnydyeHue reTeponepexonos. I'epmorenos B.I1. Marepuaiibl, CTpyKTypbl 1
DHepreTHIecKue JuarpaMMBbl 1 MIPUOOPHI TTOTYTTPOBOAHUKOBOM
. OP-1.2,
4.1. OCHOBHBIC CBOWCTBA T€TEPOCTPYKTYD. Jlexkuun 6 OIITORJIEKTPOHHUKH: Y 4eOHOe mocodue. — ToMck: OP-2.2
Hcnonp30BaHue reTeponepexoaos B Wznarensckuit Jlom ToMckoro ’
MOJTYTIPOBOJHIKOBEIX IPHOOpax. rocyAapCTBEHHOr0 yHUBepcuTeTa, 2015. — 271 c.
42, DNeKTpUYECcKHe CBOICTBA TpaxTika 2
TETEPONEPEXO0B. I'epmorenos B.I1., Bauncras 10.B. OP-1.2
[HonynpoBoAHUKOBAsI 31EKTPOHUKA [ DIEKTPOH. OP-Z.i.é,
4.3. IToaroToBKa K MPAaKTUIECKOMY 3aHATHIO CPC 8 pecypcl: PJICKTPOHHBIHA y‘fe6m’m Kype Ha base OP-2.2
BUPTYyalIbHO# 00y4atomeit cpeast MOODLE
OnextpoH. naH. — Tomck: TT'Y, 2014.
Pazgen 5. OnrosneKTpoHHbIE
MOJYNPOBOIHUKOBbIE MPHOOPHI
ITpyHIMIIBI NEHCTBUSA U XapAKTEPUCTUKU I'epmorenos B.I1. Marepuaiibl, CTpyKTypbl 1
5.1 (hoTtoanooB. CBETOIUOBI U UX Jlexuu 4 MpUOOPHI MOTYIPOBOTHUKOBON OoP-2.11
XapaKTePUCTHKH. OIITO3JIEKTPOHUKH: Y4yeOHoe mocobue. — Tomck:
5.2. OnTo3NeKTPOHHBIE IPUOOPEI [IpakTuka 2 Wzparensckuii Jom Tomckoro
rocyapcTBEHHOro yHUBepcurera, 2015. — 271 c.
OP-1.2,
I'epmorenos B.I1., Bsancras HO.B. 0OP-2.1.1,
5.3. [ToaroToBKa K MPaKTUIECKOMY 3aHSITHIO. CPC 6 IloyrpoBOJHUKOBAS YJIEKTPOHUKA [DIEKTPOH. OoP-2.1.2,
pecypc]: 3JeKTpoHHBIH Y4eOHbIH Kypc Ha 0aze 0oP-2.2
BUpTYabHOH oOyuaromieii cpenst MOODLE
OnextpoH. naH. — Tomck: TT'Y, 2014.
6 IMoaroroBka K 3a4éTy CpPC 5,25 OP-1.2,
OP-2.1.1,

3auér

OP-2.2




4. OOpa3oBaTejibHble TEXHOJIOTHMH, Y4YeOHO-MeTOAHYeCKoe M HH(OPMALMOHHOE
o0ecrneyeHue AJ1s1 OCBOCHHS TN CHUIITTHHbBI

Jucuummmna «IloaynpoBoIHUKOBAs 3JIEKTPOHUKA» 3HAKOMUT O0YYaIOIIUXCS C OCHOBHBIMU
NPUHIUIIAMA TIOCTPOCHUS U (PYHKIIMOHUPOBAHUS TOITYIPOBOJHUKOBBIX MPHOOPHBIX CTPYKTYD,
TEOPETUYECKUMU M SKCHEPUMEHTAJIbHBIMM METOJAMU OLEHKU I1apaMeTpOB 3JIEKTPOHHBIX
npubopoB. B mporecce ocBOeHUS TUCHUIUIMHBI 00yYaromuecs: IpuoOpeTaroT HaBbIKU paboThI ¢
COBPEMEHHBIM IKCIIEPUMEHTAIBHBIM 000PYI0BAaHUEM.

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00y4aroUIUics JOIKEH:

3HATh OCHOBHBIC TUIIBI TOJTYIPOBOJHHKOBBIX OAPHEPHBIX CTPYKTYpP, WX (DYHKIIMOHAJIBHBIC
BO3MOXXHOCTH U 00JIACTH NMTPUMEHEHHUS,;

yMeTb KaueCTBEHHO OOBSACHUTh M MAaTEMaTHUECKHM ONUcaTh (U3NYECKHUE IPOLECCHI,
JeKalye B OCHOBE JICUCTBUS MOIYIPOBOAHUKOBBIX JHOJIOB,;

BJIajleTh HAaBbIKAMHU SKCIIEPUMEHTAJIBHOTO ONpEAEICHUSs U pacyeToB IapaMeTpoB MU
XapaKTEPUCTHK MOJIYTIPOBOAHUKOBBIX TMOJIOB.

dopmupoBaHuEe HEOOXOAMMBIX KOMIETEHLUUH OCYILECTBIIAETCS B IIPOLIECCE OCBOEHUS
TEOPETUYECKOr0 JICKIIMOHHOTO MaTepuaia, peIIeHUs MPAKTUYECKUX 3aJad M BBIIOJHEHHS
NpakTUYeCKuX paboT. M3ydeHWe AUCHUIUIMHBI COMPOBOXKIACTCA pabOTOH C ANEKTPOHHBIM
yueObHbIM KypcoM (DVYK) B BupTyasibHo# o0ygaromieit cpere MOODLE.

Jli 3aKkperuieHns JIEKIIMOHHOTO MaTepuaia Kaxabli pa3zell 3JeKTPOHHOTO Kypca COAEPKUT
TEKCTOBBIM MaTepuaj U MPEe3eHTALUIO B BUAEC HA0Opa CIIaiiIoB, B KOTOPBIX KPATKO MOBTOPSETCS
coJiepXKaHue pazjena.

Jliis hopMupoBaHMS HABBIKOB PacyeTOB MapaMETPOB U XapaKTEPUCTHK MOIYIIPOBOAHUKOBBIX
npuOOpPOB Ha MPAKTUYECKUX 3aHATUAX SIIEKTPOHHBIM pecypc BKIKOYaeT HAaOOphl 3a4ad IO
OCHOBHBIM pa3jiejaM Kypca U peKOMEHJAllMHU 110 UX pelleHuto. B kauectBe 6a30BOro cOopHuka
3agau B OVYK BbIOpan «COOpHMK 3ahad 1o (u3MKe OUIOJISAPHBIX IOJIYTIPOBOAHUKOBBIX
npubopoB» (aBTopel MansHos C.B., Kansiruna B.M. — Tomck: U3a-so HTJI, 2008).

Jlnist pa3BUTHS HABBIKOB DKCIIEPHUMEHTAIBHBIX MCCIIEJOBAHUH ITapaMeTpoOB M XapaKTEPUCTHK
MOJIYITPOBOJTHUKOBBIX ~MPUOOPOB  0OyYAlONIMECs BBIMOJIHSIIOT 2 TMPAaKTHUYECKUE pPabOTHI.
Metoanyeckie TOCOOUsS M yKa3aHHs K BBITIOJHEHUIO TMPAKTHYECKUX paboT BKIOYeHBI B DYK
JUIS CAMOCTOSITENIBHOTO U3YUEHHUSI.

CamocrostenbHas paboTa CTYJIEHTOB MpH M3YYEHUH AUCLUIUIMHBI IPEeIyCMOTPEHa B
CJIeAYIOUIMX opMax:

— wu3ydyeHwe ydyeOHoro wmatepuana (paboTa C KOHCIEKTaMHM JIEKIMHA, H3ydeHHE
TeopeTndyeckoro marepuana B DVK, mouck apyroil aureparypbl U 3JE€KTPOHHBIX MCTOYHHKOB
UH(OPMALIMH 110 U3y4aeMOMY pa3zeiy Kypca);

— TOArOTOBKA K MPAaKTUYECKHM 3aHATHAM (M3y4eHHE TEOpPETHUECKOro Marepuaia B
3JICKTPOHHOM Y4eOHOM Kypce, BBIMOJIHEHHE HHANBHIYATbHBIX 3aaHHIi);

— TOATOTOBKA K 3a4€TY.

C yuérom storo DYK comepUT WHTEPAKTUBHBIE DJIEMEHTHI JJisi oOMeHa WHQopMaluen
MEXy TNpernojaBareieM M CTyACHTaMH (KOHCYJIbTUPOBaHME, OTIpaBKa pEIIEHHBIX 3ajau Ha
IPOBEPKY, OTIpPaBKa OTYETOB IO MPAKTUYECKMM paboTaM); OpraHM3alldd B3aHMMOACHUCTBUS B
rpynme (dopym); dopmupoBaHus HUTOroBoro MHeHus o6 DVYK c menpio ero ganpHeHiero
pa3BuTH (OIPOC).

PopMoii MPOMEKYTOUHOM aTTECTAMU IO TUCHUILINHE ABIISIETCS 3a4ET B CEbMOM CEMECTE.



4.1. JIutepatypa u y4eOHO-MeTOAMYeCKOeoDecniedyeHre
OcHoBHasi yueOHasi IuTEpaTYpa

1. ITaceiakoB B.B. INomynpoBoanukoBsie npubopsr / IlaceinkoB B.B., Yupkun JLK. — 9-¢
u3l. — Cankr-IlerepOypr: Jlanb, 2021. — 480 c. — Dnexrponnslil pecypc: ObC Jlanp (qocTynHoO B
nokanpHOM cetn TI'Y). — URL: https://e.lanbook.com/book/167773

2. Crapocensckuii B.JM. ®wusuka mnoaynpoBOAHUKOBBIX MPUOOPOB MHUKPOIICKTPOHHKH:
yaeOHoe mocobue. — M.: IOpaiit, 2019. — 463 c. — DnekTponHbIil pecypc: ObOpazoBarenbHast
mwiatgopma FOpaiiry. — URL: https://urait.ru/bcode/425163

3. TepmorenoB B.II. Marepuanbl, CTPYKTypbl U TNpHOOPHI MOJXYIPOBOJHHKOBOM
ONTO3JICKTPOHUKU: y4eOHOe TMocoOme: Juid CTYIACHTOB cTapmux KypcoB By3oB / B.IL
I'epmorenoB; Han. wuccimen. Tom. roc. yH-T. — Tomck: HW3parensckuii Jlom Tomckoro
rOCyIapCTBEHHOTO YHUBEPCUTETA, 2015. - 271 C. - URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000511917

JonoHUTeILHAS JUTEpPaTypa

1. l'aman B.M. ®usuka nonynpoBOJHUKOBBIX MpHOOPOB: YueOHOe mocodue. — 2-¢ u3d. —
Tomck: U3a-so HTJI, 2000. — 426 c.

2. Mamsnos C.B., Kamprmna B.M. CoOopuuk 3amau 1o ¢usnke OWUIOISAPHBIX
MOJTYIIPOBOTHUKOBBIX MpHOOpoB: YuedHoe nmocobue. — Tomck: M3n-so HTJI, 2008. — 112 c.

3. llanmumosa K.B. ®usuka momynpoBoanukos: yueOHuk / K. B. Illanumosa. — Uzn. 4-e,
crep. — Cankr-IletepOypr [u ap.]: Jlans, 2016. — 390 c.

4.2. ba3pl JaHHBIX H HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbl, B TOM YHCJe
3apy0exHbIe

1. T'epmorenos B.II., Bsuucras 1O.B. IlomynpoBogHuMKOBasi 3J€KTpOHUKA [DIEKTPOH.
pecypc]: aneKTpoHHBINM y4ueOHbIM Kypc Ha 0a3e BUpTyainbHOH oOyuwatomei cpeast MOODLE
Onekrpon. gaH. — Tomck: TI'Y, 2014. — URL: http://moodle.tsu.ru/course/view.php?id=1821

2. TlomympoBomHUKOBBIE IPUOOPHI (MaTepuaisl kiryda 155): anekrponnsiii pecype. — URL:
http://www.club155.ru/stintro

3. TlomynmpoBOAHUKOBBIE W OITOIEKTPOHHBIE TPUOOPHI (METOAMYKYC): AIIEKTPOHHBIN
pecypc. — URL: https://3ys.ru/poluprovodnikovye-i-optoelektronnye-pribory.htmi

4. JleMOHCTpallMOHHBIE MOJIENIM CBOMCTB MOJYHPOBOJHUKOB U IOJYIPOBOJHUKOBBIX
npubopos (Purdue University, Gerhard Klimeck, Benjamin P Haley): snektpoHHBIH pecypc. —
URL.: https://nanohub.org/resources/6842

5. ®usMka U TeXHHMKa NOJYNPOBOJHUKOB (HayuHbll )xypHan PAH): anekrponHas Bepcus. —
URL: https://journals.ioffe.ru/journals/2

6. CnpaBo4HHK 1O 3JeKTpoHHBIM KomroneHTaM. — URL: http://kazus.ru/

7. eLIBRARY.RU: Hayunas AIEKTPOHHAs O6ubamorTeka. — URL:
https://elibrary.ru/defaultx.asp?
8. DnextpoHHO-OMONHMOTEUHas cuctema «Jlawb» (moctym u3 cetu HU TI'Y). — URL:

http://e.lanbook.com/
9. Scopus: 6a3a manHbIX nUTUpOoBaHus u3natenscTBa Elsevier (moctynm u3 cetu HU TI'Y).—
URL: http://www.scopus.com/



10. Web of Science: 6a3a paunbix mutupoBanus kommnanuu Clarivate Analytics (moctym u3
cetu HU TI'Y). — URL: http://webofknowledge.com/WOS

4.3. Hepeqeﬂb JIMICH3UOHHOTO X MMPpOrpaMMHOIro odecneyeHu

e Microsoft Office 2010 Russian Academic Open, Microsoft Windows Professional 7
Academic Open (JIunensus Ne47729022 ot 26.11.2010);

e maker mnporpammuoro obecmneucauss PTC MathCad Education (/loroBop mocTaBku
Ne7193 or 14.10.2015;

e maker SMath Studio mns pemieHus 3amad Ha TMPAKTUYECKHX 3aHATHIX (B CBOOOIHOM
JIOCTYTIE).

4.4. ObopynoBaHHe M TeXHUYECKHE CPeICTBA 00yUeHHU s

Hus paboter ¢ DYK m pecypcamu cetu HMHTepHEeT Ha pamuodusndeckoM (akyimbTeTe
UMEIOTCS JICKITMOHHBIE ayJAUTOPHH M KOMITBIOTEPHBIC KJIACCHI ¢ PA0OYMMH MECTaMHU, UMEIOIITIMHU
HE00X0IMMOE MTPOrPaMMHOE 0OeCIIeYeHUE U BBIXO] B IHTEpHET.

OcBoeHHME UCHUIUIMHBI  O0ECHEYeHO TakKe HajauuueM ydeOHOoW  nabopaTtopuu
MOJIYTIPOBOTHUKOBOM 3JIEKTPOHUKM Ha Kadeape MmoixynpoBOoAHUKOBON snekTponukn HU TT'Y,
I7Ie UMEIOTCS MapKepHasi JOCKa, MYJIbTHUMEIUNHBIA MPOEKTOpP C 3KPaHOM, 9 KOMIBIOTEPHBIX
pabounx Mect g 00pabOTKM  pe3yabTaTOB U MOJCIHMPOBAHMSI  XapaKTEPUCTHK
MOJTYIIPOBOJTHUKOBEIX ~TIPHOOPOB, a Takke MPUOOPHI W YCTAHOBKH JUIS  H3MEpPCHUs
XapaKTEPUCTHK TOTYIIPOBOJHUKOBBIX IMPUOOPOB: YCTAHOBKA JUISI U3MEPEHUS BOJIBT-aMIIEPHBIX
XapaKTEPUCTHK MOJYIIPOBOAHUKOBBIX JMOI0B Ha 0a3e ucrounuka-u3mepuress Keithley 2611B ¢
KOMIIBIOTEPOM; ITU(POBON M3MEPHUTETh HHIYKTUBHOCTH, EMKOCTH ¥ conpoTuBiieHus E7-12.

Yuebno-nacnaonvie nocobus: Ttabmuna (QyHAAMEHTaIbHBIX (QU3UUYECKUX TMOCTOSHHBIX,
[lepuoanueckas cucrema »siementoB JI.JMI. MenneneeBa, [IeMOHCTpPAIMOHHBIE HAOOPHI
MOJTYTIPOBOTHUKOBBIX TPUOOPOB.

5. Meroauyeckue ykazaHusi 00y4alomMMCs M0 0CBOECHHIO U CHUILIMHbBI

N3yuaTe mMaTepuan Kypca peKOMEHIYeTCs MOCIEN0BAaTEeIbHO, JBUTASCHh OT TIEPBOM TEMBI K
nocinenuen. Iloxpaznenst TemMbl 1 HanmoMuHAIOT 00 OCHOBHBIX TMOHATHUSIX U COOTHOIICHHUSX
(GU3UKKA  TOJTYNPOBOJHUKOB, KOTOpPHIE UCIHOJB3YIOTCS TIPH U3JIOKEHHUH MaTephalia B
nocienyrommx pasnaenax. OOy4aromuMcss HEOOXOJUMO € CaMOro Havajga YSICHUTb CMBICI
SHEPreTUYECKOM JMarpaMmbl TOJIYNPOBOJAHHUKA, MOHATUA YpOoBHS @DepMH M €ro CBs3b C
KOHIIEHTPAllUsIMH OCHOBHBIX U HEOCHOBHBIX HOCUTENEH 3apsia.

[Tpuctynas K W3y4eHHUIO XapaKTEPUCTUK OapbepHbIX CTPYKTyp (Oapwepa IloTTkm, p-—n-
nepexojia, rerepornepexoia), cneayeT oOpaTuTh BHUMaHUE Ha MPUPOTY INEKTPUUECKUX 3apsIOB,
CO3/AIOIIMX DJEKTPUUECKOoe Iojie Oapbepa, Ha CBSI3b BOJIBT-aMIIEPHBIX XapaKTEPUCTHK
MOJTYITPOBOTHUKOBOM CTPYKTYPHI C TapaMeTpaMu 0aphepHOM M KBa3MHEHTPATbHBIX 00JIaCTeH.

Pazo0paB Teopernueckuil Marepuan paszenia, IOJIE3HO MPOCMOTPETh MPE3EHTALMI0 K
paszieny, OTBETUTh Ha KOHTPOJBHBIE BOTIPOCHI 110 TEME U TMTPOUTH COOTBETCTBYIOITUHN TECT.

[lepen HauanoM pelieHUs 3aqad MO KAaKOW-TMOO TeMe CIeayeT U3YYUTh TEOPETHUUECKHIA
Marepuan HYKHOM TIJaBbl 3aJayHUKA. 3aTeM HadaTb 3HAKOMCTBO C COOTBETCTBYIOUIEH
npeseHTanmerd B pasnene DYK «lIpaktudeckue 3ansatus» (manka «[losCHEHHsS K pEIICHHIO
3a/1a4») ¥ pa300pOM TUIIOBBIX 3a7ad.



B atom ke pasmene DYK HaxomsTcsi cripaBOYHBIC JAaHHBIC, HEOOXOIUMBIE IS PEIICHUS
KOHKpETHBIX 3a1ad. [Ipu caMocTosTenbHON paboTe C 3aJadyaMu pe3yNbTaThl PEIICHUS MOKHO
OTIPABUTH HA MPOBEPKY, UCIIOJIb3YS PECYPCHI pa3jena.

CrpaBouHBI MaTepuall pecypca MpeAcTaBlieH TabmumamMu (QU3NYSCKUX TOCTOSHHBIX H
napamMeTpoB IMOJIYIPOBOJHUKOBBIX MaTepuanoB. JlOMOJHUTENBHBIN CIpaBOYHBIA MaTepuan
conepxkutcs B UHTEepHET-pecypcax. ITOT MaTeprall UCIONIb3YEeTCs MPU PEILICHUH 3aa4, a TaKkKe
MOJKET OTPeOOBATHCS B MPOLIECCE BBHIMTOIHEHUS IPAKTHUECKUX PadoT.

[lepen BbIMOSHEHUEM MPAKTHYECKONW pabOThl MO JUCIHUILIMHE CIEIYyeT O3HAKOMHTHCS C
Teopuel M 3aJaHueM K paboTe MO MeToAWYecKoMy mocoOuio B pasaene «JlabopaTopHbie
paboTe» OYK 1 3aTeM nepeiT K U3y4eHUI0 METOJUYECKUX YKa3aHUM.

MeTtonudeckue yka3zaHusi He JyOIHUPYIOT COJEpKaHUE METOUIECKOTO TIOCOOHSI, a SIBJISTFOTCS
HEOOXOAUMBIM JIONOJIHEHHEM K HeMy. B MeToaMueckux yKa3aHUsX J1aeTcsi OIMCaHue
AKCIIEPUMEHTAJIbHBIX YCTAHOBOK, MPHUHIIMIOB MX AeHCTBUA. M3iaraeTcss mopsiok MpoBEACHUS
JKCIIEpUMEHTa U 00pabOTKHU €ro pe3ysibTaToB.

OOpaboranHble pe3yabTaThl B BHUAE OTYETa IO MPAKTUYECKOM paboTe MOryT OBITh
OTIIPaBJICHBI MPEIO1aBATENIO.

6. IlpenoiaBaTe/IbCKMii COCTAB, PeAIM3YIOLIUI TUCHHIIIHHY

I'epmorenoB Banepwuii IlerpoBuy, mpodeccop, AOKTOp (U3MKO-MAaTEMaTHYECKHX HayK,
npodeccop (JieKIun);

Bsiuncras lOnus BanepbeBHa, crapmmii npenogaBarenb (IPaKTUYECKUE 3aHSTHS,
MPaKTUYECKHUE pabOTHI).

7. SI3bIK MpenoaaBaHus — PyCCKUil



