Hokyvert nognucar npd G E EREEFBO HAYKHU U BBICITETO OBPA30OBAHUS

NHbopmaums o Bnagenbue:
®WO: CmupHoB Cepreit Hukonaesny

POCCHUICKOH ®EJEPAIINN

Jomoc: 510 PIPROY BO «TBEPCKOM TOCY IAPCTBEHHBIN YHUBEPCUTET»

YHUKanbHbI MPOrpaMMHbIA KIKOY:

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

3akpernieHa 3a
Kadeapoii:

Hamnpasnenune
IIOATOTOBKHU:

HanpasnenHocts
(npoduns):

KBammmbukanus:

dopma oOydeHus:

Cemectp:

YTBepxkaaro:

PyKOBO 7II/ITeJIB OOIT
' /Q/ E-M. CemenoBa

T4ES :«‘_2_4_» M}OHH 2025 r.

Pabouas nporpamma AUCHUIIITUHBI

Du3uKa TUIJIEKTPUKOB

DU3MKH KOHJIEHCUPOBAHHOIO COCTOSIHUSA
03.03.02 ®dus3uka

PDu3uKa, TEXHOJOTHM U KOMIILIOTEPHOE MOAETMPOBaHNE
(pyHKUMOHAJBHBIX MaTEPUAJIOB

Bbakanasp

oJyHasdA

5

[Iporpammy cocTaBui(H):

0-p Qus.-mam. nayx, npog., Connviuuxun Anexcanop Barenmunosuu

TBepsb, 2025



1. HEJIM U 3AJIAYUN JUCIHUTIJIINHBbI
esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

Ornucanue 7IeKTPOPU3MIECKIX CBOWCTB JIMHEHHBIX AUAJICKTPUKOB, H3yYCHUE METOO0B MX
HCCJICIOBAHKUS ¥ MEXaHU3MOB IOJISPH3AIUH.

3agaun:

1) U3yunTh MUKPOCKOITMYECKUE MEXaHU3MbI M MOJICIIH TOJIIPU3AIINH;

2) OcBOUTH METO/BI pacueTa IUAJICKTPUICCKON MPOHUIIAEMOCTH U JTUIICKTPUUCCKUX
MOTEPh;

3) PaccMOTpeTh METObI AUAICKTPHUECKON PEIaKCAllMOHHOM CIIEKTPOCKOINH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOIlI
Hukn (pa3znen) OIl: B1.B
TpebdoBanus K NpeaBAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

MaremaTuuecKkuii aHaJIN3

BekTopHbIN ¥ TEH30PHBIN aHATU3
DneKTpoAuHAMUKa

®u3nka KOHAESHCUPOBAHHOTO COCTOSIHUS BEILIECTBA

JAucuuminnabl (MOAYJIM) U PAKTUKH, IJI51 KOTOPBIX OCBOCHUE JAHHOM IHCHUILINHbBI
(MoayJis) He00X0AMMO KaK MpealIecTBYOIIee:

Hpe,[[,I[I/IHJ'IOMHaSI IIpaKTHUKa
Hay‘IHO-I/ICCJIe,I[OBaTCHLCKaH pa60Ta
dusuka KOHACHCUPOBAHHOI'O COCTOSAHHA BCIICCTBA

du3uKa noJIynpoBOJIHUKOB
3. OBBbEM JUCHHUIIVINHBI

O01mas TPyI0eMKOCTh 33ET
YacoB 110 yueOHOMY ILUIaHy 108
B TOM 4YHCJIE:

Ay AUTOPHBIE 3aHSITHS 68
CaMOCTOsTEIbHAsI paboTa 20

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[1K-2.1: [TpoBOAMT 3KCIIEpUMEHTATIbHBIE UCCIIEOBAHMS C TPUMEHEHUEM Hay4YHO-
HCCJIEIOBATEIBCKOTO 000PY/I0BaHUS B COOTBETCTBUH C YTBEPKIACHHBIMU METOAMKAMU
VYpoBeHb |  METOJMKM MPOBEACHUS SKCIIEPUMEHTAIbHBIX HCCIeI0OBaHUN B 00JIaCTH
(GU3UKN TUAIIEKTPUKOB
VYpoBeHb | MPOBOAUTH IKCIIEPUMEHTAIIBHBIE HCCIEI0BaHUS (PU3NUECKUX CBOMCTB
JUDJIEKTPUKOB COOTBETCTBUU C YTBEPKACHHBIMU METOAUKAMHU
VYpoBeHb |  HaBBIKAMM UCMOJIB30BAHUS HAYUYHO-HUCCIIEA0BATENILCKOTO 000pY10BaHUS ISt
U3y4YeHUs IIEKTPO(YU3NUECKHUX MPOLIECCOB B AUIIEKTPUKAX
[TIK-2.2: Ananu3upyet Gpuznueckue siBJICHUS U TIPOIECChl B 0071aCTH GU3UKU
KOHJEHCUPOBAHHOT'O COCTOSIHUSI M COCTABJISIET OTUET IO TEME UCCIIeI0BAHUS WIIH 0 pe3ysibTaTaM
IIPOBEJICHHBIX KCIIEPUMEHTOB
VYposenb 1  Teopuu u puznyeckue MoJenu UMK KOHJAEHCHPOBAHHBIX CPE/,
OIMCHIBAIOIIME CBOWCTBA AUAIEKTPUKOB
YpoBens |  anHanmm3upoBaTh GU3HUECKUE SBJICHUS U MTPOIIECCH B 00J1aCTH (DU3UKH
JIURJIEKTPUKOB
VYpoBeHb |  HaBBIKAMHU COCTaBJIEHUS! OTYETOB IO TEME UCCIIEOBAHMUS, IO pe3yIbTaTaM



MPOBCACHHLIX 3KCIICPUMCHTOB

5. BUJAbl KOHTPOJIA

Bunbl KOHTpoOs B cemecTpax:

3a4CThl

| 5

6. A3BIK IIPEIIOJABAHUA

SI3BIK TIpenoaBaHusi: pyCCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHue pa3jie/ioB u Bun Cemectp | HacoB | Uctou- | [Ipumeuan-
3aHAT. TeM 3anaTus | / Kypc HHUKH ue
Pazgen 1. Makpockonuueckue
MIPEJICTABICHUS] O MOJIAPU3ALUU
JMDJIEKTPUKOB
1.1 |IIpomecc nosspu3anuu | Jlek 5 2 JI1.1
JIUDJICKTPUKOB. Bexkrtop JI1.2J12.1
MOJISIPU3AIUH. JI3.2
1.2 |Kmaccudukammst audIeKTpUKOB. | JIek 5 2 J1.1
MexaHu3Mbl NOJISPU3ALINH. JI1.2J12.1
JI3.1
1.3 |I[omspuzamus audyieKTpukoB u|JIa0 5 4 JI1.1
TUIIBI JUAJIEKTPUKOB. JI1.2J12.1
J2.2
JI2.3J13.1
1.4 |IIpomecchl u MexaHu3Mbl | Cp 5 5 JI1.1
MOJIsIpU3aIuu JIMHEHHBIX JI1.2J12.1
JIMAJIEKTPUKOB JI2.2
JI2.3J13.1
JI3.2
Pazmen 2. Mukpockonuyeckue
MEXaHU3MBI u MOJENH
WHIYUWPOBAHHOM MOJIIPU3ALIIT
2.1 |Ocobennoctu nedopmaru | JIex 5 2 J1.1
(ympyroi W KBa3Mymnpyrom) JI1.2J12.1
TTOJISIPU3ALUH. J2.2
DnekTpoHHO-e(popMarnoHHas JI2.3J13.1
MOJIIpU3aLUs. JI3.2
2.2 |HoHnHo-nedhopMalinoHHas Jlex 5 2 J1.1
MOJISIpU3aIysl. JI1.2J12.1
JlunosibHO-AehopMaIiMOHHAS J12.2
MOJIIpU3aL . J12.3J13.1
J13.2
2.3 | AumonbHas penakcaronHast | Jlex 5 2 J1.1
MOJISIpU3aHsl. JI1.2J12.1
J2.2
JI2.3J13.1
JI3.2
2.4 | TermoBas moHHast mossipu3aust | JIex 5) 2 J1.1
JI1.2J12.1
J2.2

JI12.3J13.1




2.5 |Mukpockonuyeckrne MexaHu3Mbl|J[ab J1.1
Y MOJICJIH TTOJISIPU3ALIUU JI1.2J12.1
J2.2
JI2.3J13.1
JI3.2
2.6 |Ocobennoctu yIpyToi u|Cp J1.1
peJlaKkcaMoOHHOM TUIIOB JI1.2J12.1
HOJIIPU3aLIUY. 2.2
J12.3J13.1
JI3.2
Pazgen 3. Metonbl pacuera
JIADJTICKTPUYECKOM
POHUIIAEMOCTH
3.1 |[Maxkpockomnuyeckoe Jlex J1.1
3JIEKTPUUYECKOE TMOJIE  BHYTPU JI1.2J12.1
JIADJIEKTPUKA J12.2
JI2.3J13.2
3.2 |JlokanmpHoe mose B mpuOmmkeHu | Jlek J1.1
JlopenTua. ®akrop Jlopentua. JI1.2J12.1
J2.2
JI2.3J13.1
JI3.2
3.3 | Jludnexrpuyeckas Jlex J1.1
MIPOHULIAEMOCTh HETOJISIPHBIX JI1.2J12.1
JKUJIKOCTEH M Ta3oB. YpaBHEHUE J2.2
Knaysuyca-Mocottu. JI2.3J13.1
JI3.2
3.4 |Ilonspuzanus noyisipHbIX | JIek JI1.1
JIADJICKTPUKOB. Monens JI1.2J12.1
Omnzarepa. Topusa KupkByzaa JI3.1
3.5 | dudnexrpuyeckas Jlab J1.1
MPOHUIIAEMOCTh ra3os. JI1.2J12.1
[Tpubmmxenue JlopeHua mnpu J2.2
pacuere BHYTPEHHETO MOJIs. JI2.3J13.1
JI3.2
3.6 |Ilonspusanus MOHHBIX | JIa0 J1.1
kpuctayiioB.  Kpucramiber ¢ JI1.2J12.1
BBICOKOM TUDIIEKTPUYECKON J2.2
npoHunaemocteio. Ilonspusanus JI2.3J13.1
HOJIIPHBIX JUDJIEKTPUKOB. JI3.2
3.7 | AudnexTpuyeckas Cp J1.1
MPOHUIIAEMOCTh M €€ CBA3b C JI1.2J12.1
nossipusanuent. [lonspusyemocts. 2.2
JI2.3J13.1
JI3.2
Paznen 4. Jludnexktpuueckue
oTepH
4.1 |TanreHnc yrna audnekTpuueckux |Jlex J1.1
oTeph JI1.2J12.1
J2.2
JI2.3J13.1

JI3.2




4.2 | JudnexTpuyeckue norepu, | Jlek S) 2 J1.1
00yCJIOBJICHHBIC JI1.2J12.1
3JIEKTPONPOBOTHOCTHIO 2.2
JIADIICKTPUKOB JI2.3J13.1

JI3.2

4.3 |HAwdnexrpuueckue morepu mpH |Jlek 5 2 J1.1

penaKkcauMOHHOW NOJISIPU3ALINU JI1.2J12.1
2.2
JI2.3J13.1
J13.2

4.4 | KommuekcHas nudjiekTpudeckas |JIek 5 2 JI1.1
npoHunaemMoctb. COOTHOLICHUS JI1.2J12.1
Kponura-Kpamepca. 2.2

JI2.3J13.1
JI3.2

4.5 | dusnextpuueckue mnorepu mpu|Jlek 5 2 J1.1

nehOopMaIMOHHOH MOJISIPU3AIINH. JI1.2J12.1
J2.2
JI2.3J13.1
JI3.2

4.6 |IIpouecc ycTaHoBjeHus | JIab 5 6 JI1.1
JIUDJICKTPUYE-CKOM TTOJIIpU3aIUU. JI1.2J12.1
JuanekTpuyeckue — MoTepu B J2.2
JUAJICKTPUKAX C peIaKCallMOHHON JI2.3J13.1
nossipuzanuert. Tanrenc yria J3.2
TUAICKTPUIECKUX MTOTEPbD.

4.7 |KommekcHas nudjiekTpudeckas |J1ad 5 6 JI1.1
MPOHUIIAEMOCTh,  COOTHOILICHUE JI1.2J12.1
Kpamepca-Kponunra TS 2.2
JIMHEHHBIX JIABJIEKTPUKOB. JI2.3J13.1
Juanexktpuyeckue oTepu J3.2
HEOJHOPOJIHBIX JUAJIEKTPUKOB

4.8 |dudnexTpuyueckue notepu. | Cp 5 5 J1.1
KommekcHass nuaiekTpudeckas JI1.2J12.1
IIPOHULIAEMOCTb. Hucnepcus 2.2
JUBJIEKTPUIECKUX JI2.3J13.1
XapaKTEPUCTHUK. JI3.2

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
[IpoGnemHuas nexius.
AKTHUBHU3AIUsI TBOPUECKOU JIEKIIUH.
[IpakTHueckue ynpaxxHeHUs U MOATOTOBKA JOKIAJA0B CTYACHTaMHU.
[IpoBenenue nabopatopHbIX padboT MpakTUKyMa «DU3uKa AUITEKTPUKOBY.
Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOTHH
1 | AxTuUBHOE clyIIaHue

3aHATHS ¢ TPUMEHEHUEM 3aTPYAHSIIONINX yCIOBUM

8. OLIEHOYHBIE MATEPHAJIBI 1151 IPOBEJEHUS TEKYIIEN U
MPOMEXYTOYHOM ATTECTALIUH

8.1. OneHoyHble MaTepHAJIbI VIS IPOBECHUS TEKYLIEeH aTTeCTAluN

OHCHO'-IHBIG Cp€aAcCTBa MJId TEKYIICTO KOHTPOJIA YCIIEBACMOCTH NIPEACTABIICHBI B BU/IC

CIICOYIOIUX pa3aCIOB, BKIIIOYAIOIMX OCHOBHBIC ITOHATUA U3Yy4acMOI'0 Kypca:




1 paznen

. PaznuuHble MEXaHU3MBI TTOJISIPU3AIAH UAICKTPUKOB.

. NoHHo-1edopMalimoHHas mossipu3aIusi.

. [lonsipHBIC ¥ HEMOJISIPHBIC MOJICKYJIBI.

. JlumtoneHO-1ehopMaIioHHas TOJIPH3ALIHS

. OcobenHoctH neopmMannoHHON (YIIPYTroi ¥ KBa3UyNpyroi) MOJIpU3aIHiH.
. NoHHO-penakcannoHHas o pu3amusi.

. JlumonpHO-peaKcannoHHas OJSpU3aIusl.

. DIEKTPOHHO-e(POPMALIMOHHAS TIOJISIPU3AITHSL.

O 0 3O\ O1 B~ W

2 paznen

1. Makpockonu4eckoe 3JIeKTpPUIEecKoe MoJie.

2. KommekcHas aussiextpuyeckas nponunaemocts. Cootnomenue Kpamepca-
Kponunra it TMHEHHBIX IUAJIEKTPUKOB.

3. AusneKTpuueckas MPOHULIAEMOCTb B HEMOJIIPHBIX JKUIKOCTSIX U Ta3ax. Y paBHEHUE
Kinaysuyca-MocoTTu.

4. lndnekTpudeckue notepu npu aehopMalmoOHHON MOSPU3AIIHH.

5. Ionspu3zanus NOJISPHBIX AUAIEKTPUKOB. Moaens Kupkpyaa.

6. TanreHc yria JudIeKTpuieckuXx norepb. CXxeMbl 3aMelIeHusl.

7. AusneKTpruuecKue moTepy, 00yCIOBIECHHBIE IEKTPOIPOBOTHOCTHIO TUAIIEKTPUKOB.

8. Ionspu3anus NOJIAPHBIX TUIIEKTPUKOB. Mozens OH3arepa.

9. JlokanpHoe mosie B mpudimkenue JlopeHua.

10. YpaBuenue [lebas.

11. Jusnexktpudeckue moTepu Mpy pesiakCalluOHHON MOJISIPU3AIIH.

12. TanreHc yria IUINEKTPUUYECKUX MOTepb. CXeMbl 3aMEIICHHUS.

3 paznen
. IloTepu, 00yCIIOBIEHHBIE IIEKTPOIPOBOIHOCTHIO TUIIIEKTPUKOB.
. TenoBoii npo6oii. Teopus Baruepa. Tpu Buga TermioBoro mpooos.
. Ilotepu npu penakcallmoOHHON MOJSPU3ALIH.
. DnexkTpuueckuii mpoodoii. Teopust Porosckoro. Teopus Modde.
. [loTepu npu nedopmMarmoHHON MOJSIPU3AIUH.
. DIEKTPOIPOBOJHOCTD IIEIOYHO-TAIONIHBIX KPUCTAIIIIOB.
. Penakcanmonnslil auanexktpuyeckuit crektp. Juarpamma Koyna-Koyna.
. TepmoanexTpersl.
. PazmbiTHe penakcannonnoro criektpa. Juarpammel Koyna-Koymna nist nabopa
BpPEMEH pellaKCalliH.
10. ®OTO37EKTPETHI.

O 0 31N U = WIN —

8.2. OneHouHble MaTepUuaJIbl 1JIs IPOBCACHUSA HpOMe)KyTOqHOﬁ aTrecralumn

MakpocKonu4YecKre MPEACTABICHHUS O TOJSAPU3AIUHN TUIIICKTPUKOB.
Pasnuunbie MEXaHU3MBbI TOJISIPU3AIMH JHIJICKTPUKOB.
JydnexkTpudeckasi MPOHUIIAEMOCTb.

DHepreTU4ecKre COOTHOIICHUS IS MOJIIPU30BAHHOTO TUAIIEKTPUKA.
MUKPOCKOTTMYESCKHE MEXaHU3MBbI U MOJICIIH MOJISIPU3ALINH.
OcobennoctH ehopMaIMOHHOM OIS PU3AIIUH.
DneKTPOHHO-e(hOpMaIIMOHHAS TTOJISPU3ALINSL.
HoHHO-neopManinoHHas TOISIPU3AITHSL.

O60061eHHas Moielb 1ehOpPMAIIMOHHON MONIIPU3AIUH.
Oco0eHHOCTH TETUIOBOM (peNaKkCalmOHHON ) MOJSPU3aIHH.
JIMI0JIbHO-pEeIaKCallMOHHAS TIOJISIPU3aITus.
DJIEKTPOHHO-pEIaKCAIIMOHHAS MTOJISIPU3ALIHUSI.

MeTo/b1 pacueTa IUIICKTPUUECKON MPOHUIIAEMOCTH.
JysnexkTpudeckas MPOHUIIAEMOCTD Ta30B.



[Tpubnmxenue JlopeHa npu pacuere BHyTPEHHETO TOJISI.
[Tonstpu3anys HOHHBIX KPUCTAJUIOB.

Kpucraniabl ¢ BBICOKOH AMAIEKTPUUECKON TPOHUIIAEMOCTHIO.
[Tonstpu3anys nosIpHBIX TUAJIEKTPUKOB.

MakpOCKONHYECKHE MPEICTABICHUS O JUIIEKTPUUECKUX OTEPSX.
[Ipouecc ycraHOBIEHUS IUAIEKTPUUECKOM MOJSAPU3ALUH.
JvanekTpudeckre NOTepy B AUIIEKTPUKAX C PEIAKCALIMOHHON MOJIIPU3ALIACH.
TaHreHc yriia IU3JIEeKTPUIECKHUX ITOTEPb.

KomrmnekcHas quanekTpruieckasi HpOHUIAEMOCTbD.

Cootnomenue Kpamepca-KponuHnra a1 TMHEHHBIX JUAJIEKTPUKOB.
JvanekTprudeckue noTepyu HEOJHOPOAHBIX JTUAJIEKTPUKOB.
Paznuunble MexaHU3MBI IOTEPD B IUAJIEKTPUKAX.

[ToTtepu, 00ycI0BIEHHBIE ANEKTPOIPOBOIHOCTHIO TUITEKTPUKOB.
[ToTepu npu penakcauuoOHHOM MOJISIPU3ALUN.

[ToTtepu npu nedopMauOHHON MOISPU3ALIUHI.

JIupnekTpuiecKkue NoTepy B OKPECTHOCTH AUCIIEPCHH.
PenakcalinoHHbIN JUAIEKTPUUECKUI CIEKTP.

Pa3mebITHE ciekTpa.

Penakcanimonnsie MOTEpU MpHU Pa3IMUYHbIX BPEMEHAX PEIaKCallUH.
Huarpamma Koyna-Koyua.

Pe3oHaHCHBIN TU3NEKTPUUECKUIN CIIEKTP.

Pa3mbiTHE ciekTpa.

[Tpo6oii TBEpABIX TUAIEKTPUKOB.

TennoBoii mpo6oi.

Teopust Barnepa.

Tpu Buaa TenaoBoro mpodos.

DNeKTpUUECKUN TPOOOH.

Teopust Porosckoro.

Teopus Uodde.

KBanToBas Teopus 2IeKTpHIECKOr0 MPOOOs.

[Tpo6oii AIEKTPOHHOTO MTPOUCX 0K ICHHS.

DneKTpuuecKuid mpoOoi B “TOJCTOM cioe”.

Craguu npo0ost TBEPIBIX AUIIEKTPUKOB.

DIEeKTPONPOBOIHOCTD IIETOUYHO-TATIOMAHBIX KPUCTAIIIOB
ONEKTPETHI.

8.3. TpeOoBaHus K peTHHI-KOHTPOJIIO

Jlj1g olleHMBaHUs pe3ysIbTaTOB 00yUYeHUS B BUE 3HAHUN UCIIOJIb3YIOTCS CIIETYIOIINE TUIIBI
KOHTPOJISL:

— TECTUPOBAHMUE;

— UHIMBUIyalIbHOE cOOeceJ0BaHNE,

— MMCbMEHHBIE OTBETHI HA BOMPOCHI.

TecToBble 3a1aHUs OXBATHIBAIOT COJEPHKAHUE BCETO NMPONHIEHHOIO MaTepuala.
WnauBuayanbHOe cobeceioBaHUE, MUCbMEHHAs paboTa MPOBOAATCS 1O pa3pabOTaHHBIM BOIIPOCaM
M0 OT/IETIbHOMY YU4E€OHOMY 3JIEMEHTY MPOrpamMMmbl (IUCHHUIIIHHE).

Jl51g olleHMBaHMsI pe3ysIbTaToOB O0yUYeHHS B BUAEC YMEHHM U BIaJICHUN HCIIOIB3YIOTCS
CJICAYIOLINE TUIIBI KOHTPOJIS:

— MpaKTUYECKHE KOHTPOJIbHBIE 3a/1aHNs, BKIIOYAIOIINE O/IHY WJIM HECKOJIBKO 3a]a4
(BOIIPOCOB) B BHJI€ KPAaTKOI (OPMYITUPOBKH EHCTBUI (KOMITJIEKCa IEUCTBUI ), KOTOpPbIE CIEAyeT
BBITNIOJIHUTb, UM ONUCAHHUE Pe3yJIbTaTa, KOTOPbI HY)KHO MOTYUYHUTh.

[To cnokHOCTH MpaKTUYECKHE KOHTPOJIbHBIE 3aJaHUs Pa3/IEesIIOTCS Ha IPOCThIE U
KOMIUIEKCHBIE 3aJJaHUsl.

IIpocTeie mpakTHUECKNE KOHTPOJIbHBIE 3aJaHUs MPEATNOIAaralT PEIIEHUE B OJJHO UM J1Ba
neiictBus. K HIM MOXHO OTHECTH: IPOCTBIE CUTYALMOHHBIE 3314l C KOPOTKUM OTBETOM MJIU
IIPOCTBIM JIEMCTBUEM; HECTIOKHBIE 3aJIaHUS 10 BBIIIOJHEHUIO KOHKPETHBIX AeiicTBUil. [IpocThie
3aJaHusI IPUMEHSIOTCS [T OLIeHKH yMeHuil. KomrmiekcHbie 3a1anust TpeOyI0T MHOTOXO0/IOBBIX



pelIeHni Kak B TUITMYHOM, TaK M B HECTAaHAAPTHON CUTYalUsIX. DTO 3aJaHus B OTKPBITOH (hopme,
TpeOyIOIIHe MOATAMMHOTO PEIICHHS U PAa3BEPHYTOTO OTBETA, B T.4. 33JJaHUSI HA HHIUBUyaTbHOE
WJIM KOJJIEKTUBHOE BBINOJHEHUE ITPOEKTOB, HA BHIMIOJIHEHUE ITPAKTUYECKUX ICUCTBUN HIIHA
naboparopHbIX paboT. KoMITJIeKCHBIC TPAKTUYECKHE 3a/1aHUsI TPUMEHSIOTCS JUTS OLICHKH
BIIQJICHUM.

TuIbl MPaKTUYECKUX KOHTPOJIBbHBIX 3a1aHUN:

— 3aJlaHUs HAa YCTAaHOBJICHUE IIPABUWIIBHOU I1OCIIEN0BATEIBHOCTH, B3aUMOCBA3aHHOCTH
NEHCTBUH, BRISICHEHUS BIUSIHHSI PA3JIMYHBIX (DaKTOPOB HA PE3yJIbTATHI BHITOJIHEHUS 33 JaHUS;

— YCTaHOBJICHHUE T1OCJIEI0BATEILHOCTH (OMUCATh aJITOPUTM BBITIOJIHEHUS IEUCTBHS),

— HaXOXKJICHUE OMMOOK B TIOCIIEOBATEIIPHOCTH (ONPEISIUTh TPABMIIBHBIN BapUaHT
[I0CJIEI0BATEIbHOCTH IEHCTBUI);

— yKa3aTh BO3MO>KHOE BIIUsIHUE (PAaKTOPOB HA MOCJIEACTBHS peanu3aliui yMEeHUs U T.1.

— 3aJlaHMs] HA IPUHSITHE PELICHUS B HECTaHJAPTHOM cUTyaluu (CUTyaluu BeIOOpa,
MHOTOQJIbTEPHATUBHOCTH PEIICHUN, TPOOIEMHON CUTYaLIUN );

— 3aJIaHMs HAa OLEHKY IMTOCJIEICTBUM MPUHATHIX PELICHUM;

— 3a7laHKs] HA OIIEHKY 3()()EKTUBHOCTHU BBIIOJIHEHUS JCHCTBUS.

9. VYYEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE
TV CHUILIMHBI (MOLYJIS)

9.1. PexomMenayemasi qurepatypa

9.1.1. OcHOBHAas JIUTEpPATYypa

HIndgp Jlutepartypa

JI1.1 |HBanoB, ®u3uka audiaekrpukos, Tepb, 2000, ISBN:
URL.: http://texts.lib.tversu.ru/texts2/03378ucheb.pdf

JI1.2 |ITommaBko FO.M., IlepeBepsena JIII., PaeBckuii M.1I1., ®u3nka akTHBHBIX AUAICKTPUKOB,
Pocros-na-Jlony: U3narensctBo FOxHOTO henepanpuoro yausepcurera (FODY), 2009,
ISBN: 978-5-9275-0636-1,

URL.: https://znanium.com/catalog/document?id=10659

9.1.2. /lonoiHMTE/IbHAS JIUTEPATYPA

Indp Jlutepartypa

JI2.1 | Tomunun, Tomminna, baxtuna, ®usznueckoe Mmarepuanosenenue. Y. 1. [laccuBnbie
manekTpuku, KpacHosipek: Cubupcekuii ¢penepansabiii yauBepeutet, 2012, ISBN: 978-5-
7638-2510-7,

URL.: https://znanium.com/catalog/document?id=79444

JI2.2 [Copoxkun B. C., Antunos b. JI., JIazapesa H. I1., AkTUBHbBIE TU3IEKTPUKH, MATHUTHbIE
MaTepHaJIbl, SJIEMEHTHI AIEKTPOHHON TexHHUKH., CaHkT-IletepOypr: Jlans, 2022, ISBN:
978-5-507-44648-3,

URL.: https://e.lanbook.com/book/238514

JI2.3 | CopokuH B. C., Antunos b. JI., Jlazapesa H. I1., MaTtepuainbl 1 371€MEHTBI JIEKTPOHHON
TEXHUKU. AKTUBHBIE JUAJIEKTPUKH, MATHUTHBIE MaTepUabl, SIEMEHTHI JJIEKTPOHHON
texaukd, Cankt-IlerepOypr: Jlans, 2022, ISBN: 978-5-8114-2002-5,

URL.: https://e.lanbook.com/book/212243

9.1.3. MeToanueckne pa3padoTku

HIndp Jlutepartypa

JI3.1 | Copokun B. C., Antunos b. JI., Jlazapesa H. I1., MaTepuaiibl u 3J1eMEHTBI JJIIEKTPOHHON
TEXHUKH. AKTUBHBIE AUDJICKTPHUKHU, MAIrHUTHBIC MaTCpHUAJIbI, 3JICMCHTBI SHCKTpOHHOﬁ
texaukd, Cankt-IlerepOypr: Jlans, 2021, ISBN: 978-5-8114-2002-5,

URL.: https://e.lanbook.com/book/168894




JI3.2

Copoxkun B. C., Antunos b. JI., JIazapesa H. I1., MaTtepuansl 1 371€MEHTHI 3JIEKTPOHHOI
TexHUKH. [I[poBOAHUKH, TOTYyITPOBOTHUKH, nudnekTpuku, Cankt-IlerepOypr: Jlanp, 2021,
ISBN: 978-5-8114-2003-2,

URL.: https://e.lanbook.com/book/168852

9.3.1 IlepeyeHb MPOrpaMMHOIr0 odecneYeHus

Adobe Acrobat Reader

Google Chrome

Mathcad 15 M010

Origin 8.1 Sr2
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3.2 CoBpeMeHHbIe TpodeccuoHATIbHbIE 0a3bI JAHHBIX MU HHPOPMALMOHHbIE CIIPABOYHbIE

CHUCTEMBbI

XKypuansr American Institute of Physics (AIP)

XKypnanst uznarenscrsa Taylor&Francis

BJI Scopus

BJ] Web of Science

9BC «Jla"p»

OBbC «YHuBepcuterckas OMOIMOTeKa OHIAH

ApxuBsl )xypHanoB u3garensctsa The Institute of Physics

0| N| O] o1 ] W N| B~

ApXUBBI )KypHAJIOB U3AaTeIbCTBA Nature

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

AyauT- Oo6opynoBanue

3-35

KOMIUIEKT y4eOHO# Me0enn, SKpaH HACTEHHBIH, IEPEHOCHONW HOYTOYK, TPOEKTOPHI

3-45

KOMIIJICKT y‘le6H0ﬁ MC6CHI/I, KOMIIBIOTEPbI, CKAHCP, KOMHBIOTepHBII\/'I PISMepI/ITCJ'IBHBII\/’I
KOMIIJICKC, MUKPOCKOII, OCI_II/IJ'IJ'IOFpa(l), IPUHTCP, TCHEPATOP CUT'HAJIOB CIICLIMaJIbHON

11. METOANYECKHUE MATEPHUAJIBI U151 OBYYAIOLIIUXCHA 11O OCBOEHHUIO

JUCHMUIIIAHBI

1. Ilocemienue neKkuni U 3aHATUH JJaOOPATOPHOTO MPAKTHUKyMa.

2. V3ydenne yueOHO-METOAMYECKUX MaTEpUAJIOB COTIIACHO pasjiesiaM paboyel mporpamMmel.

3. N3y4yeHue TeopeTHuecKoi 4acTy U BBINOJIHEHKE J1Ja00paTOPHBIX padOT MO TUCHUIUINHE
"®u3nKa TUIIEKTPUKOB" .

4. 3amuTa pe3yabTaToB, HOJYyUYEHHBIX IPU BBIMOJIHEHUH Ja00paTOPHBIX paldoT.

5. IIpoBepka 3HaHMI COTJIACHO MaTepHayiaM, MIPEACTaBICHHBIM B ()OH/I€ OYECHOUHBIX

CpPEJICTB.




