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deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
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Pabouyto mporpammy coctaBui(u):
npodeccop, AOIEHT, 1.T.H., [leBueB B.II.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

PeunensupoBanue padoueii mporpaMmMbl JUCUMILIUHbI:

v OTcyTCTBYET

Peniensent

(Oondicnocmy, yueroe 36anue, cmenetsb, Qamunus U.0.)

PaGouas mporpamma aucuuminHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
11.03.04 DnekTpoHUKA ¥ HAHOAJIEKTPOHUKA

Cpok aeiicTBus padoueil nporpaMMbl IMCUMILVIMHBI 10 «31>» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenannu kadenpsr
[TpombInIeHHAS JIEKTPOHUKA

(mpotokou 3acenanus Ne 1 ot «01» centsiops 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenpto M3ydyeHUs OUCLUIUIMHBL sBiIeTCS (OPMHUPOBAHUE 3HAHUM, HEOOXOAMMBIX IS
U3y4eHHs] YCTPOWCTBA, NMPHUHLUIOB pabOTHI, XapaKTEPUCTHK M CXEM BKIIOUEHHS 3JIEKTPOHHBIX
BAaKyYMHBIX U I'a30pa3psAaHbIX NPUOOPOB, a TAKIKE Pa3BUTHE HABBIKOB IPOBEIEHHS IKCIIEPUMEHTOB
B CIICLIMATM3UPOBAHHBIX J1a00PATOPHSIX.

2. Mecro nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL M TMPAKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercss HaHHas JUCIUILIMHA!
mucuuuinael - broka 1 dWactu, ¢dopmupyemoil ydJacTHHKaMu 0O0pa3oBaTeNbHBIX OTHOLICHHN
HampaBjeHuss mnonaroroBku OakamaBpuata 11.03.04 «OneKTpoHMKAa ¥ HAHOAJICKTPOHUKA).
«DNEKTPOHHUKA U POOOTOTEXHUKAY.

Jucuuniuuel, yueOHbIe KypChbl, HA OCBOEGHUHU KOTOPBIX Oa3upyercs JaHHas IUCIHILIHHA
(yueOHbIil Kypc): (u3uka (pa3gen 3JIeKTPHUYECTBA, MArHeTHU3M, OITHKA), MAaTEeMAaTHKAa, OCHOBBI
AIEKTPOHHOU TEXHUKHU, SJIEKTPOHHBIE U3MEPUTENIbHbIE TPUOOPHI U NaTYMKU UH(DOPMALIUU, OCHOBBI
npeoOpa3oBaTEeNIbHON TEXHUKHU.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npenmecTpyioniee: «BakyymHble © TUIa3MeHHBblE TpuOOpBI», «KBaHTOBas ¥ ONTHYECKas
JIEKTPOHUKAY, «OCHOBBI MHUKPODJIEKTPOHUKH, «Hudopmanmonnas JIEKTPOHUKAY,
«PoboToTexHnkay, «KoMIUIEKChI CpeICTB MPOMBIIIUIEHHONW aBTOMATH3AIHN.

3. Iliianupyembie pe3yJbTaThbl 00y4YeHUs1

dopmupyembie U
KOHTDOIMDYeMbIe I/IH[(I/IKaTOpr JOCTHKCHUA
P py KOMHeTeHHHﬁ IInanupyeMbie pe3yJabTAaThLI 00yUEeHUS
Py pesy y
KOMIICTCHIINU
(Ko 1 HaHMEHOBAHHE)
(Ko ¥ HAMMEHOBaHME)
[IK-1. Cioco6en cTpouth
npocreﬁmﬂe (1)1/131/[11601(1/16 IK-1.1. 3Haer CXEMBI | 3HATh: CXEMBI 3aMCUICHUS OCHOBHBIX
Y MaTEMaTU4ECKHE 3aMCIICHHS OCHOBHBIX | KOMIIOHEHTOB  JJIEKTPOHHBIX  YCTPOMCTB,
MoJIie/U PHOOPOB, CXeM, | KOMIIOHCHTOB 5 crocoObl  ()OPMaIHM30BAHHOTO  OIMCAHUS
i 3JIEKTPOHHBIX  YCTPOMCTB
YCTPOMCTB ¥ YCTAHOBOK p ycTp > | SIeRTPOHHEIX cxem
3JIEKTPOHUKHU U CHO0COObI
HAHO3JICKTPOHHKH (opmanuzoBarHoro VMeTh: MONB30BaThCs CXEMaMH 3aMEIICHUs
pasiniHoro OMUCAHMA  SHCKTPOHHBIX | 0HOBHEIX ~ KOMIOHEHTOB  3JIEKTPOHHBIX
(bynxumoHambHOTO CXeM YCTpO#CTB,  cHOCOOBI  (hOPMATU3OBAHHOTO
HasHa9CHUA, OIMCAHMS DJIEKTPOHHBIX CXEM
MPUMCHHUTEIBHO K Brajeth: CXEMaMH 3aMEMIEHHs OCHOBHBIX
KOHKpeTHON 5 KOMIIOHEHTOB ~ DJIEKTPOHHBIX  YCTPOWCTB,
npodeccnoHanbHOH crocoOsl  (OPMATM30BAHHOTO  OMMCAHUS
JIESTETLHOCTH, & TAKKE STEKTPOHHBIX CXEM
-1.2. YMeer cocTaBisTh | 3HaTh: CXEMbI 3AMEIIEHHUS M MATEMATHYECKU
HUCIIONB30BATE [IK-1.2. YmMeer cocTa 3 CXEMBI 3aMellle aTeMaTUIECKUE
CTaHNapTHEIC CXEMBbl ~ 3aMEIlEHHs U | MOJEJIU PEATbHBIX JIEKTPOHHBIX YCTPOUCTB
IPOrPaMMHBI B
porpa CCPeACTBA | \jatemaTHueckHe — MOJIETH | YMeTh: COCTABISTh CXEMBI 3aMCIICHHS U
HX KOMIIBIOTCPHOTO peaNbHBIX  DJIEKTPOHHBIX | MaTeMaTHYECKUE MOJIEIN peabHbIX
MOJCINPOBAHHA YCTPOWCTB AIIEKTPOHHBIX YCTPOWCTB
BuazieTs: CXEMBI 3aMeIIEHNs u
MaTeMATHYECKHE MOJIEIN peabHbIX
AJIIEKTPOHHBIX YCTPOWCTB
3HaTh: CIIOCOObI (GopMaIn30BaHHOTO
T1K-1.3. Braneer | ommcanust  9MeKTPOHHBIX  CXeM, MpPHEMAMH




dopmMHupyeMble H
KOHTpOJIHpYyeMble
KOMIETEeHINH!
(ko1 ¥ HAMMEHOBaHUE)

HNHAuKATOPHI TOCTHKEHUS
KOMIIeTeHIU
(Ko 1 HaWMEHOBAHHE)

IInanupyemsble pe3yJbTaThbl 00y4eHUsI

criocodbamu NPOrpaMMHPOBAHMS Ha S3bIKAX BBICOKOTO
(hopMaTN30BaHHOTO YPOBHSI, a TaKKe WCIIOJIb30BAHUS
OMUCAHUS  DJCKTPOHHBIX | KOMMEPYECKUX  MAaTEMaTH4YeCKUX  MaKEeTOB
cXeM, npuéMamMH | IporpamMM  OOIIEHH)KCHEPHOTO HaIlpaBJICHUS
IIPOrpaMMHUPOBAHHUS Ha | (Mathcad®, MATLAB® u np.)
SI3bIKaX BBICOKOTO YPOBHS, | YMETh: BJIAJICTh criocodamu
a TaKKe HCHOIb30BAHUA | (HOPMAIM30BAHHOIO OIMMCAHHUS AJIEKTPOHHBIX
KOMMEPYECKUX cxeM, mnpuéMaMd TOPOTPAMMHUPOBAHHUS  Ha
MaTEMaTHUYECKUX IAKETOB | A3bIKaX  BBICOKOIO  YPOBHS, a  TakKXKe
porpamMm UCTIOJIb30BaHUS KOMMEPYECKUX
OOILEMHKEHEPHOTO MaTeMaTHYECKUX MaKETOB porpaMMm
HanpasineHus (Mathcad®, | o6Gmenmkeneproro Hanpasienust (Mathcad®,
MATLAB® u ap.) MATLAB® u np.)
Brnaners: cmocobamu  (OpMaTM30BaHHOTO
ONHKCAHMSI DJIEKTPOHHBIX CXeM, HpuéMamu
NpOrpaMMHPOBAHMS Ha S3bIKaX BBICOKOTO
YPOBHSI, a TaKKe WCIIOJIb30BAHUS
KOMMEPYECKAX  MATeMaTH4YeCKUX  [aKETOB
nporpamMM OOIIEHH)KEHEPHOTO HAIPABIICHHS
(Mathcad®, MATLAB® u np.)
®opmupyeMbie U HNuagukaropbl
KOHTPOJIMpYyeMble AOCTHKEHUSI
. I[nanupyemsble pe3yJibTaThl 00y4YeHHS
KOMIIeTeHI[HH KOMIIeTeH Ui

(K01 1 HAMMEHOBAHUE)

(Ko 1 HAMMEHOBAHUE)

[1K-2. Cnnocoben
apryMEHTHPOBAHHO
BBIOUPATH U
pearn30BBIBaTh HA
HpakTUKe Y3PPEKTUBHYIO
METOHKY
9KCHEPUMEHTAIBLHOTO
HCCIIEZIOBAaHUS
napaMeTpoB U
XapaKTepUCTHK IpHUOOpOB,
CXEM, YCTPOUCTB U
YCTAHOBOK DJIEKTPOHHUKH U
HaHORJIEKTPOHUKH
pa3IMIHOTO
(GYHKLIMOHAIBHOTO
Ha3HA4YEHUS

NJI-1.TTK-2.3naer
METOJIUKH IIPOBEEHUS
HCCIIEA0BAHUN MapaMeTpoB
U XapaKkTEpUCTHK Y3JIOB,
0JI0KOB

3HaTh: METOJUKH MPOBEIEHUS HCCIEIOBAaHUMN
MapaMeTPOB U XapaKTEPUCTHUK Y3JI0B, OJIOKOB

VMeTs: IIOJIB30BATHCA METOANKaAMH
MIPOBEJCHUSI HCCIEAOBAHUNA MMapaMeTpoB H
XapaKTepUCTHK Y3JI0B, OJIOKOB

BJIaI[eTbl MCECTOAUKAMHN IMPOBCACHUA
UCCJICIOBAaHUM TapaMeTpOB U XapaKTePUCTHUK
y3710B, OJIOKOB

NJI-2I1K-2 Ymeer
MIPOBOJUTH UCCIIEI0BAHUS
XapaKTEPUCTUK
ANEKTPOHHBIX TPUOOPOB

3HaTh: YycnoBUS IPOBEACHUSA HCCIIEIOBAHUS
XapaKTEPUCTHUK AJIEKTPOHHBIX TPHUOOPOB

VMerTs: IIPOBOJUTH HCCIEA0BaHUsA
XapaKTEPUCTHUK AJIEKTPOHHBIX IPHUOOPOB

Brnaners: yciaoBud IMPOBCACHUA HCCICIOBAHUA
XapPaKTCPUCTHK DJICKTPOHHBIX HpI/IGOpOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

KBaHnTOBas u onrtmyeckas QJICKTPOHHKA

Ceccusn 3

Monayab
(paszaen)

yueOHoi

Bun

padoThI

HauMenoBanue TeM 3aHATHH
(yuedoHoO# padoThI)

Ceccus

Oo0nbem,

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIETO
KOHTPOJIfA
(HauMeHOBaHHeE
OLIEHOYHOI 0
cpeacTna)

Paznen 1
OCHOBBI ONITHYECKOH
PIIEKTPOHUKHU

Jlek.

®u3nuecKkue OCHOBbI ONTHUYECKOM BJIEKTPOHUKHU
(6a30BbIe MOJIOKEHUS M 3aKOHBI ONITUKH, ONTHYECKHUE
SIBJICHUSI: BHYTPEHHUH W BHEWHUH (OoTOA(D(EKTHI).
[TpreMHHUKH ONTHYECKOTO HM3ITy4YCHHS (CEICKTHBHBIC
1 HECEIIEKTUBHBIC), MHOTOIANIA30HHBIC TTPUEMHUKH.
HekorepentHple wu3nydatenn #  (QOpPMHPOBATEIH
N300paKeHUS U TIP.

24

15

CobecenoBanue

Cp.

CaMOCTOSTENIbHOE H3YYCHUE TEOPETHIESCKOTO
MaTepHaia 1o yaeOHHKaM M YIeOHBIM MTOCOOUIM C
HOJIrOTOBKOM K J1a00paTOpHBIM paboTam

24

JIa0.

HccnenoBanne KOHCTPYKIIMOHHBIX OCOOEHHOCTEMH
npuOOPOB  ONTHYCCKOH AIIEKTPOHUKH (CBETO- U
(hoTtoano10B, POTOPE3UCTOPOB, OMTOMAP, COTHEUHBIX
Garapeii u 1p.).

HccrenoBanre UMITYIIECHBIX CBOMCTB p-N-Tiepexoaa

24

20

CobecemoBanue

Pa3nen 2
OCHOBEI KBaHTOBOM
PIIEKTPOHUKHU

Jlek.

®duznuexne 0CHOBBI HCTOYHUKOB KOTE€PEHTHOTO
W3JTy4eHuns (CIIOHTAaHHOE ¥ MHIyLINPOBAHHOE
n3nydenne). Jlazepsl Ha TBEpIOM Telle, JTa3epHBIN
KOJIOZIEI] B MOJTYIPOBOTHUKOBBIX JIazepax,
HaIpaBJIEHHOCTh M3Ty4eHU. MOHOXPOMHOCTH H
KOTE€pPEHTHOCTH M3ITydeHHs. TpexypoBHEBbIE
KBAaHTOBBIE TCHEPATOPHL.

24

10

CobecenoBanne

Cp.

CamocTosTeNIbHOE N3yYeHNE TEOPETHYECKOTO
Marepuasa 1o ydeOHUKaM 1 y4eOHBIM ITOCOOUSIM C
MOATOTOBKOM K J:aDOpaTopHBIM paboTam

24

CobecenoBanue




Monayab
(paszaen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yueoHo¥ padoThI)

Ceccus

Oo0nbem,

Banasl

HNHurepakrus, 4.

®opMbl TEKYLEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

JIa0.

HccnenoBanue BOIbT-aMIIEPHBIX XapaKTEPUCTUK
CBETOM3IYYAIOIINX THOIOB

24

20

CobecemoBanue

Paznen 3
[Ipubopst
ONTHYECKON 1
[KBAHTOBOM
PIEKTPOHUKHU

Jlek.

[TpuGOpEI, MPUHUMAIOIIIE ONTHYECCKUE H3ITYICHUS
(TepmoneMeHTHI, 60IOMETPHI, (POTO — PE3UCTOPHL, -
JIMOJIBI, - TPAH3UCTOPBI, - THPUCTOPBI, COTHEUHBIE
Oarapen, poTOdIEMEHTHI U (POTOIITEKTPOHHBIE

YMHOXKHUTEIH, IPUEMHUKH C 3apsI0BOH CBA3BIO U JIp.

Wznygarenu u GopMUPOBATETH U300parKCHHUS
(cBeTOAMOBI, KHUIKUE KPUCTAIIIBI U JIPYTHUE
ONTO3JIEKTPOHHBIE YCTPOMCTBA.

KBanTOBBIE TPHOOPHI: TEHEPATOPHI (J1a3ephl) U
ycunuTenu (Masepsl), JTa3ephl reluid — HEOHOBBIE,
WOHHBIE, MOJICKYJIIPHbIE, SKCUMEPHBIE,

MOJIYIIPOBOIHUKOBBIE JIa3€phl.

24

15

CobecenoBanne

Cp.

CaMOCTOSITENHHOE H3yYECHHUE TEOPETHIECKOTO
MaTepHaia 1o yaeOHUKaM U YIeOHBIM ITOCOOUM C
HOJArOTOBKOM K J1a00paTOpHBIM paboTam

24

CobecenoBanne

JIab.

HccnenoBanne BOJNBT-aMIIEPHBIX XapaKTEPUCTHK
ormromnap (AMOIHOW, TPAH3UCTOPHON, THPUCTOPHOI).

24

20

Hroro:

216

100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JInst  OLIGHKW  3HAHWK, YMEHHUS H  YPOBHS TNPO(PECCHOHAIBHBIX  KOMIETEHIIUH,
puoOpeTaeMbIX BBITYCKHUKOM B IMPOIECCE M3yUYEHUs AUCHUILUIMHBI « BakyymHbIC U IJIa3MEHHBIC
puOOPbI», UCTIOIB3YIOTCS TEXHOJIOTUU TPATUIIMOHHOTO O0yUYESHHUS:

- JIEKIIHH;

- nabopatopHble pabOThl C YCTHBIM OIPOCOM OOYYAIOIIMXCS U  3aKperieHueM
TEOPETUYECKOI0 MaTepraa;

- UHAMBHUAYaAJIbHbIE W TPYNIOBBbIE KOHCYJIbTALUU MO TEOPETUYECKUM U MPAKTHUECKUM
BOIIpOCaM Kypca;

- BBIMOJHEHHE J1a00paTOpHBIX pPadOT, KOTOphIE MO3BOJISIOT MPHUOOPECTH MPAKTUUECKUE
3HAHWUS W HABBIKM PEUICHHS 3a/a4i U paboThl C M3MEPUTEIHHBIMU MPUOOpPaMH, HOPMATHUBHOM,
METOJINYECKOM, HAYYHO-TEXHUYECKON U CIPABOYHOM JINTEPATYPOIl;

- IPOBEICHHUE PA3IIUYHBIX (POPM CAMOCTOSTEIHHON PabOThI, KOTOpPAsi BKIFOYAET MOATOTOBKY
K JICKIIMOHHBIM U JJAOOPATOPHBIM paboTaM.

6. Mertonuyeckue yKa3aHus M0 OCBOEHHUIO U CHUTIIMHbBI

6.1. OOyuaromMcs HEOOXOIMMO O3HAKOMHTBCS: C COAEp)KaHHEM pabodell TMporpaMMBI
mucuuiuiveel (nanee — PIIJI), ¢ memsaMu M 3agavamMu JUCLUIUIMHBL, €€ CBSI3SIMM C JIPYTHMHU
JUCHUTUTMHAMHE  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKHMMH pa3padoTKaMy 10 JaHHOU
JUCLIUTUIMHE.

6.2. Meronnveckne yKa3aHus MO MOJTOTOBKE K JICKIIMOHHBIM 3aHSITHSIM.

B xome nexkuuii paccMaTpuBarOTCS OCHOBHBIE TIOHSATHS TE€M, CBSI3aHHbIE C HUMH
TEOPETUYECKHE U MPAKTUIECKHUE MTPOOIEMBI, TAIOTCS PEKOMEHIAIMH [Tl CAMOCTOATEINBHON paboThI
U TOATrOTOBKE K MPAaKTUYECKUM 3aHATUAM. [lo3ToMy wu3yueHHe JUCHMIUIMHBI Tpelyer
CHUCTEMaTHYECKOTO M TIOCJIEIOBATEIBHOTO HAKOIUJICHUS 3HAHWM, CJEJOBATENBbHO, MPOIMYCKU
OTJEJIBHBIX TEM HE IMO3BOJISIOT INIyOOKO OCBOMTH npeamer. OOydaromumcs HeoOXOIUMO: Mepen
KaXIOM JIEKIMeH MpocMaTrpuBarh paboduyr0 MporpaMMmy TUCHHIUIMHBI, €€ OCHOBHBIE BOIIPOCHI,
PEKOMEH/IYEMYI0 JIUTEpaTypy, 4YTO MO3BOJUT CIKOHOMHUTH BpeMsl Ha OCBOCHHUE TEMbl Ha
AyJUTOPHOM 3aHATUH; TI€pel OYEepeNHOW JeKIHeH HEeOOXOJMMO IMPOCMOTPETH/TIOBTOPHUTH
MaTepuainbl mpeabaymed jekuuu. Ilpu 3aTpyAHEHUsSX B BOCHPUATHM MaTepuaiga CleayeT
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM UCTOYHHKAM.

6.3. Meronnyeckue yka3aHus 0 MOJIrOTOBKE K J1a00paTOPHBIM paboTaMm.

B xone maGopatopHbiX pa®OT YIrIyOJSIFOTCS W 3aKpPEIUISIOTCS 3HAHUS OOYYarOIIMXCS IO
psily PACCMOTPEHHBIX Ha JIEKIUSAX BOIPOCOB, 3HAHUI 110 COBPEMEHHBIM CIOCO0aM HCIOJIb30BaHUS
METO/IOB aHAIW3a M MOJCIUPOBAHMS DIIEKTPUUYECKUX IENeH W AIEKTPHUUECKUX MAIINH, YMEHUS
IPOU3BOJIUTH BBIOOP HPKOHOMHUYECKHM OOOCHOBAHHBIX CXEM M PEXHMMOB 3JIEKTPUYECKUX Ierned u
AIIEKTPUUYECKUX MAIITUH.

Ha naGopatopHbix paboTax pa3BUBAIOTCS CHOCOOHOCTH HCIOJB30BATh COBPEMEHHbBIE
WU3MEPUTENBHBIE TIPUOOPHI, YIPABIATE HHPOpPMAIUEH ¢ NMPUMEHEHHEM MPHUKIAIHBIX TPOTPaAMM;
UCIMOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJOTHH, ©0a3bl JAQHHBIX M MAaKeThl HPUKIIAJHBIX
npoAykToB. [Ipy moAroToBke K 1a60paTOpHBIM paboTaM KaXKAblii 00yUYarOLIUICS TOKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— M3YYHUTh MaTE€PHAJIbI JICKIIHI;

— MOATOTOBUTH OTBETHI HA BCE BONPOCHI 10 U3Y4aeMON TeME;

[To 3amanuro mpenonaBaresiss OOy4YAIOMUKMCS JOKEH TOATOTOBUTH OTYET 110 TeMe
nabopaTopHoil paboThl. B mporecce MOArOTOBKM K J1a00OpaTOpHBIM paboTaM 00y4aromuecss MOTyT
BOCIIOJIB30BaThCSI KOHCYITBTAIIUSIMU TTPETIOIaBaATEIS.

6.4. CamocrosTenbHas paboTa BKIIOYAET B ce0s BHINOJIHEHHE PA3IMYHOTO poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro Marepuaya 1no ydeOHHKaM U y4eOHBIM MOCOOUSIM C
MOJTrOTOBKOHM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMOCTOSATENbHON paboThl 00yJaromuxcst Hal
pOrpaMMoOil Kypca OCYIIECTBISICTCS B XOJI€ BBIMOJHEHHS JTa0OpaTOpHBIX paboT (yCTHBIH OMmpoc,
peleHue 3ajay, TeCTUPOBAHNUE).



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOi KOMIIETeH MU HanmeHoBanue
Ceccnst
(UJIM ee 4acTH) OLIEHOYHOI0 CPEeJCTBA
3 ITK-1 (ITK-1.1;T1K-1.2) Tecrobie 3amanus NeNe 1-22. Bompocsl k
sk3ameny NeNo 1-12
Otuer o naboparopuoit padore Nel,2
3 [K-1 (TTK-1.1;I1K-1.2) Tecrosbie 3amanus NeNe 24-38. Bonpocsl
K 9k3aMeny Nel3-22
Otuer o naboparopHoit pabore Ne3
3 IK-1 (TTK-1.1;I1K-1.2) TecroBbie 3amanus Ne92-112. Bonpocsl k
ITK-2 (TIK-2.1;I1K-2.2) sk3ameny Ne23-32
Otuet no nabopaTopHoit padbote Ned

7.2.1. Tunosbie 3aJlaHusl WJIM HHbIE MaTepualbl, l-[eOﬁXO)II/IMI)Ie AJIA  TEKYLIETro
KOHTPOJIA IO JTUCHUILINHE «KBaHTOoBasi M onTHYECKas IJICKTPOHUKA»

7.2.1.1. BX0HOii KOHTPOJIb

Bonpockl BX0JHOT0 KOHTPOJIA:

1. 3Hanus o PU3HYECKHX IMpOIEccaX M UX XapPaKTEPHCTUK, MPOTEKAIOMUX B ONTHYECKUX H
KBaHTOBBIX MpuOopax (BOJHOBBIC M KBAaHTOBBIC CBOMCTBA CBETa, TEIJIOBOE M3IYYCHHE, OCHOBHBIC
3aKOHBI T€OMETPUYECKON ONTHUKH, 3JIEKTPOMarHuTHas IPUPO/ia CBETA);

2. IIpencraBneHust o crnocobax M cpelncTBax (pOPMUPOBAHUS U YIPABIECHUS SJIEKTPOHHBIMU
MOTOKAMHU B ONTUYECKUX U KBAaHTOBBIX MPHOOpax;

3. IloHATHSA O NOITYNPOBOJHUKOBBIX JIa3epax;

4. IIpumepsl UCIIOJIB30BaHMSI KOMIIOHEHTOB KBAaHTOBOM M ONTHYECKOM 3JIEKTPOHUKH.

KpaTlcoe ONMMCAHHUE U PEIJTAMEHT BBIIMOJTHCHUSA

BxoaH0# KOHTpOJIH MPOBOAUTCS HA MEepBOM JeKIMU. OH TPencTaBiIsIeT cO00i KOHTPOJIBHBIN
cpe3 3HaHMI M3 4 OCHOBHBIX BOIPOCOB, OTBETHI HAa KOTOpPbIE OOYYAIOIIMKCS JODKEH 3HATh U3
MPEABIYIIUX TPOTPaMM 00yUYEHHUS 10 JUCIUIUIMHAM: (U3UKa (pa3iesn IeKTPUIECTBO, MAarHETU3M,
OTTHKA), MATEMATHKA, OCHOBBI AJICKTPOHHOW TEXHHKH, SJEKTPOHHBIC M3MEPHUTENbHbIE MPUOOPHI U
JATYMKA WH(POpPMAIIMK, OCHOBBI TPeo0pa3oBaTeIbHON TEXHUKH.

[ToctaBneHHble BOMPOCHI TPEOYIOT TOYHBIX M KOPOTKHUX OTBETOB. BXOJHOW KOHTpPOJb
IIPOBOAMTCS B MHCBMEHHOM BHJ€ B TedeHHE 15-20 MuHYyT. Bompocs! BbIIAIOTCS MPENOIABATENEM.

HToru BXOJTHOTO KOHTPOJISL UCIOIB3YIOTCS JUIsl KOPPEKTUPOBKH METOAMK IMPOBEACHUSI JIEKIIMOHHBIX
U TaOOPaTOPHBIX 3aHATHH.

Kpurepun onenkn:

- OTMETKa «3a4TE€HO» BBICTABIIICTCS OOYyJaIOMIEMYCs, €CIIM JIaHbI MPaBWIbHBIC OTBETHI Ha
Bce 4 Bompoca,




- OTMETKA «HE 3aUTEHO», €CIIU MPABUIbHBIX OTBETOB MEHEE 3-X.

KparTkoe onucanue u perjiaMeHT BbINOJHEHHA

OTBeThl Ha BOIPOCHI BBIMIOJMHACTCA B MUCbMEHHOU (opme. OneHnBaeTcsi NpaBUIbHOCTh U
IIOJTHOTA OTBETA, a TAKXKE U KOJIMYECTBO JOMYLIEHHBIX OLIMOOK.

Kpurepun ounenku:

OTMETKA <«3a4YTCHO» BBICTABIIACTCA O6yanOHlCMYC${, €CJIM OTBCThI IIPAaBUJIBHBI HJIHU

BBITOJIHEHBI C HE3HAYUTEIbHBIMH OIIMOKAMU,
- OTMETKA «HE 3aYTECHO» BBICTABIIACTCS 00y4aromeMycs, €CIM OTBETOB HET M/HMJIH JOMYIICHBI
rpyObIe OITMOKH.

7.

3. OIIeHO‘lHLIe Cpeacrea IJisl aTreCTallum 1o urToramM 0OCBOCHUA TUCHUIIIMHBI

7.3.1. Bonnpochbl K 3K3aMeHYy

Ne B
OIpPOCHI
n/n P
1 [Tpenmer nucuuiuinHbl U ee 3agaud. OCHOBHbBIE IOHATHS U ONIPEAEICHUS.
2 |Onucanue 37eKTPOMAarHUTHOTO U3ay4eHusl. ONTHYECKUH 1Mana3oH 3JIEKTPOMAarHUTHBIX BOJIH.
3 DHepreTuyeckre COCTOSHUS aTOMOB U MoJieKynl. KBaHToBbIe nepexo/isl. BepostHocTh
nepexoza. [lpaBuina or6opa Juist SIEKTPOHHBIX IEPEXOI0B.
4 | TTornouienye, CIOHTAHHOE U UHAYMPOBAHHOE U3JIyYeHUE. Y IIIUPEHHUE CIIEKTPAIBHBIX JIMHHMIA.
5 Koaddunments! DiiHmreiina
6 OJIeMEHTBl KBAHTOBOM TEOPUHU U3ITYyUEHUS
7 DneMeHTHas 6a3a ONTOAIEKTPOHHKH.
8 VicTopus co3anus U pa3BUTHs KBAHTOBOM 3J€KTPOHUKU
9 [Tpuniun pa®otsl nazepoB. HBepcus HaceneHHOCTEH.
10 Meroas! Hakauku. KnHeTHueckue ypaBHEHHUs
11 JIByX-, TpeX- 1 4eThIpEXypOBHEBbIE cXeMbI paboThl. [loporoast MOITHOCTh NCTOYHUKA
HaKa4yKH
12 Ontuyeckue pe3oHaTopbl. JJoOpoTHOCTE pe3oHaTopa. [loTepu B ONTHUECKUX PE30HATOPAX.
VYcnosue ycroitunBocT. Cenekiusi MOJI.
13 CoOcTBeHHbIE TUITBI KOJIeOaHui — Moibl. TpeOoBaHUs K pe30HATOPaM ONTHYECKOTO
Jana3zoHa
14 Tunsl pe3oHaTOpOB
15 CrieKTpaJibHbIE XapaKTEPUCTUKHU U pacIipeiesIeHUe MoJlsl.
16 VYcnosue ycrounBocT. Cenekuus Moa.
17 VYcnoBue camoBo30yx1eHuUs 1a3epoB. Hackienue ycuieHus.
18 OpHOMO/I0Basi 1 MHOTOMOJIOBasl TEHEpaIusl.
19 Monynsiiis 1oOpOTHOCTH PE30HATOPA.
20 CHHXpOHU3aLUs MOl M CBEPXKOPOTKHUE JIa3€PHBIE HMITYJIBCHI.
21 MonoxpomatuHOCTb. [IpocTpaHCcTBEHHAsA U BpEMEHHAsI KOTEPEHTHOCTb.




Ne B
OnpochI
n/n P

22 Hanpasnennocts na3zepHoro uznydeHus. Apkocte. 'ayccoBbl mydku.

23 Pacrnipoctpanenue u npeoOpa3zoBaHue raycCoBbIX MyuykoB. OnTHUECKHE CBOICTBA
aTMoc(hephl.

24 MeTtop1 hopmupoBanus a3epHbIX My4koB. DOKYCHPOBKA JIa3€PHBIX MyYKOB.

o5 OO01mrast XxapaKTepUCTHKA U KOHCTPYKLIUS TBEPAOTEIBHBIX JIa3epOB. AKTUBHBIC
MaTepHabl.

26 TpeboBaHus K MaTpPULIAM M AKTUBATOPAM.

27 PyOuHOBEIIT n1a3ep.

28 Jlazepbl Ha KPUCTAUIAX U CTEKJIAX, AKTHBUPOBAHHBIX HEOJAUMOM.

29 OO6mrast XxapakTepucTUKa U KOHCTPYKIIMSI )KUJIKOCTHBIX JiazepoB. Jlazepsl Ha

opraHnyeckux kpacureisax. [lepectpoiika 4aCTOTHI KUAKOCTHBIX Ja3€pOB.

30 ["a30BBIC J1a3epHI

31 [TonynpoBOTHUKOBBIE JIa3€PBI

32 @DOoTONPUEMHUKH U TPUOOPHI YIIPABICHUS ONTUYECKUM U3ITyYeHUEM

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

®opma
Ceccust NMPOBCICHMN Kpurepun u HOpMBI OLIEHKH
NPOMEKYTOYHOM
arrecTalu
JK3aMeH «OTIUYHO» Crynent Habpan 85- 100 6amioB
10 UTOTY U3yUEHUS AUCLUIIIINHBI B
CEMECTpE.
«XOpOLLIOY» Crynent Habpan 70- 84 6annos
10 UTOTY U3yUEHUS AUCLUIIIINHBI B
CEMECTpE.
«YIOBJIETBOP Crynent Habpan 55- 69 6annoB
UTEIBHO» 10 UTOTY U3YUYEHUS AUCLUIUINHBI B
CEMeCTpe.
«HEYIOBJIETB Crynent Habpan 0-54 Ganos 1o
OpUTEIILHO UTOTY U3y4YeHHS JUCIUTUINHBI B
ceMecTpe




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 Kucenes T. J1. KBanTOBas u ontuyeckas 3J€KTPOHUKA VY4eOHoe nocobue 2017 OBbC «Jlanb»
2 Trauenko @. A. OneKkTpoHHbIE IPHOOPBI U YCTPOUCTBA VueOHuk 2017 ObC
«ZNANIUM.
COM»
3 Jlapuosos A.H. dusndeckue OCHOBBI NEKTPOHUKU U VuebHoe nocodue 2015 OBC «IPRbooks»
AIIEKTPOTEXHUKHU
8.2. JlonosiHnuTebHAS JIUTEpPATypa
KosuvecTBo B
Tun (yueOHUK, ydeOHOE .
HAY4HOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeTOIMYecKoe mocooue,
HaunmenoBanue
NPaKTHKYM, JP.) 3EC
1 | Lykanos B. H. BonokonHo-onTryeckasi TEXHUKa [IpakTrueckoe 9BC
2015 «IPRbooks»

PYKOBOJACTBO




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CIPABOYHBIX
cucTeM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxum goctyna : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHrui.;

— Scopus [DnekTponHbIii pecype] : pedeparuBHas 0a3a manabix. — Netherlands: Elsevier,
2004. — Pexxum poctymna : scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHri.;

— Elibrary [OnexrponHnsiii pecypc]| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pesxxum pocryna : elibrary.ru. — 3ari. ¢ 3xkpana. — SI3. pyc., aHri.;

— Springer Link [Dnextponnslii pecypc] : [0a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 5I3. aHri.;

— Science Direct [DnekTpoHHBIH pecypc] : KOJUICKIUS 3JICKTPOHHBIX KHHUI HM3/1aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum mocrtyma : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aHTNI.;

— Cambridge university press [DnekTpoHHBIH pecypc] : KypHaabl H31aTelIbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pexum noctyma : cambridge.org. — 3ari. ¢
3KpaHa. — 3. aHrm.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHQOpMAIHS : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Hanmenosanue IO PexkBU3HUTEI zlor()Bi)pa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JercTBUs — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JIefCTBUS — 6ECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeUCTBHS — OECCPOYHO
AcademicEdition

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayinTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

3- 405 Cron  mpernonaBaTeiabCKui, JKpaH

Aynmutopus BeO-KOH(pEpEHITHIA. TEJIEBU3UOHHBIM, poOyTep, cToika  aJs

VYdeOHast ayTUTOPHS TSI TIPOBEICHUS TENeBU30pa, BeO.KaMmepa, TpaHCHApaHT-

3aHATHUH JEKIIMOHHOTO THIIA. HEepPeTsIKKA, HIMpMa,HAyITHUKH,
1 | Yue6nas ayJIUTOPHUSA IS IPOBEIECHUS KOMIIBIOTEP C BBIXOJIOM B MTHTEpHET.

3aHATUI CEMHUHAPCKOTO THIIA.

VYyeOHast ayuTopus A1 KypcOBOTO
MPOEKTUPOBaHHUS (BBIIIOJIHEHUS KYPCOBBIX
pabor).




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

VYueOHas ayTuTOpHS JJIs TPOBEACHUS
TPYIIOBBIX U UHJIMBUIYaTbHBIX
KOHCYJIbTAIUH.

VYyebHas ayiuTopHs JJis IPOBEACHUS
3aHATHI TEKYIIEro KOHTPOJISI U
IIPOMEKYTOUYHOM aTTECTALNU

-401 [Tomewmenue
CaMOCTOSITENTLHOW pabOThI 00YJAIOIINXCS

IS

CTOJILI, CTYJIbs, KOMIIBOTCPBI

3-407
AynuTopust Be6-KOH(pEpeHIHii.
VYuebHas ayIuTopus Ui IPOBEICHUS
3aHSTUN JEKIUOHHOI'O THUIIA.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATUN CEMUHAPCKOIO THUIIA.
VYuebHas ayIuTopus 1Jis KypCOBOTO
IIPOEKTUPOBAHMUSI (BBIIIOJIHEHUS KyPCOBBIX
pabor).
VY4eOHast ayuTOpus AJis IPOBEICHUS
I'PYNIOBBIX U UHAUBUIYAJIBHBIX
KOHCYJIbTALIUH.
VYuebHas ayIuTOpus Ui IPOBEICHUS
3aHATUNA TEKYILIEro KOHTPOJIA U
ITPOMEXKYTOYHOM aTTecTaluu

Cron npenogaBaTeabCKUii, SKpaH
TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
NepeTsKKA, MIMPMa, HAyITHUKHY,
KOMIIBIOTED C BbIX0J10M B IHTEpHeET,
XpOMakKen
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