MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B./1B.06.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

KBanToBasi M onTH4ecKas 3JICKTPOHHUKA

(Haumenosanue OUCYUNIUHbL)

10 HANPABJICHUIO TIOJTOTOBKU
11.03.04 DnekTpoHUKA M HAHOAJIEKTPOHUKA

HaIpaBJIEHHOCTH (TIPpOdUIIB)
DNEeKTPOHUKA U POOOTOTEXHHUKA

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras TpynoemMkocTsb: 5 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 5

dopma KOHTPOJIA | DK3aMEH Hroro
Bun 3ansiTuit
Jlexumnm 34 34
JlaGopaTopHble 34 34
IIpakTHueckue
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,35 0,35
KonraktHas paboTa 68,35 68,25
CamocrosTenbHas pabora 76 76
KoHTpons 35,65 35,65
Hroro 180 180

N

AJOKYMEHT NOArnnCAH
SNEKTPOHHOW NOAMUCHIO

CepTudpmkat: 0179E47B0048AF26BE4D0045198851C48C
Bnageneu: LWeBuos Anekcangp AnekcaHgposuy
OencteutenenH: ¢ 09.11.2022 oo 09.11.2023




Pabouyto mporpammy coctaBui(u):
npodeccop, npodeccop, 1.T.H., [leBueB Bnaaumup [1aBrnosuu

(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.)

Pabouas nmporpamma qucuMIUIMHbI coctaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro niaHa
HaIpaBJIEHUS IOJAMOTOBKYU (CIIEIMAaIbHOCTH)
11.03.04 DnekTpoHUKA ¥ HAHOAJIEKTPOHUKA

Cpoxk aeiicTBusi padoueii mporpaMMspl JHCHUILIMHBI 10 «24» centsadps 2023 r.

YTBEPXIEHO

Ha 3acemannm kadenps
HpOMI)IHIJ'ICHHaSI OJICKTPOHHKA

(mpoTokon 3aceaanusi Ne 2 ot «24» cenrsops 2019 r.).



1. Ilean ocBOEHHNA TUCHUILIHHDBI

Llenpto 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 CHEIMAJIN3UPOBAHHBIX JAOOPATOPHUSIX.

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 mnoaroroBku OakamaBpuata 11.03.04 «OneKTpoHWKAa ¥ HAHOAJICKTPOHHUKA).
«DNEKTPOHHUKA U POOOTOTEXHUKAY.

Jucuuniuuel, yueOHbIe KypChbl, HA OCBOEGHUHU KOTOPBIX Oa3upyercs JaHHas IUCIHILIHHA
(yueOHbIil Kypc): (u3uka (pa3gen 3JIeKTPHUYECTBA, MArHeTHU3M, OITHKA), MAaTEeMAaTHKAa, OCHOBBI
JJIEKTPOHHOU TEXHUKHU, dJEKTPOHHBbIE U3MEPHUTENIbHbIE TPUOOPHI U AATYUKU UHPOPMAIH, OCHOBBI
npeoOpa3oBaTEeNIbHON TEXHUKHU.

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

3. Iliianupyembie pe3yJbTaThbl 00y4YeHUs1

dopmupyembie U
KOHTPOJIpYyeMble
KOMIETEeHINT
(Ko ¥ HAMMEHOBaHME)

NuaukaTopbl J0CTHKEHUS
KOMIeTeHI Ui
(Ko 1 HaMMEHOBAHHE)

I[lnanupyemble pe3yJbTaThl 00y4eHUs

[IK-1. Cioco6en cTpouth
npocreinme pu3ndecKne
U MaTeMaTU4YecKue
MOJIeNI PUOOPOB, CXEM,
YCTPOMCTB U YCTAHOBOK
JIEKTPOHUKU U
HAHOJJIEKTPOHUKHU
pa3IM4HOTO
(GyHKIIMOHAJIBLHOTO
Ha3Ha4YCHMS,
NPUMEHUTEIBHO K
KOHKPETHOU
npodecCHOHATbHON
NEATEIIBHOCTH, a TAKXKE
UCIIOJIb30BaTh
CTaH/IapTHbIE
IIPOrpaMMHBIE CpPe/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

IIK-1.1. 3HaeT cxeMsl
3aMeIeHHsI OCHOBHBIX
KOMITOHEHTOB
3JEKTPOHHBIX YCTPOUCTB,
CITOCOOBI
(dhopManr30BaHHOTO
OTHCAHUS AIEKTPOHHBIX
CXEM

3HATh: CXEMBI 3aMCIICHUS OCHOBHBIX
KOMITOHEHTOB JJIEKTPOHHBIX YCTPOWCTB,
crocoOb! (oOpMaTM30BaHHOTO OMHCAHUS
DJIEKTPOHHBIX CXEM

YMeTh: MoIb30BaThC CXEMaMH 3aMEIICHUS
OCHOBHBIX KOMIIOHEHTOB 3JIEKTPOHHBIX
YCTPOMCTB, cr1OcOOBI (HOPMaTN30BAHHOTO
OIKCAHMsI ATEKTPOHHBIX CXEM

Brnagers: cxemamu 3aMeIieHUsT OCHOBHBIX
KOMITOHEHTOB JJIEKTPOHHBIX YCTPOUCTB,
crocoObl (OpMaTU30BaHHOTO OTTHCAHUS
AIIEKTPOHHBIX CXEM

IIK-1.2. YMeeT cocTaBlIsITh
CXEMBbI 3aMCIICHUS U
MaTeMaTU4eCKHe MOJICIIH
peanbHBIX ANEKTPOHHBIX
YCTPOWCTB

3HATh: CXEMBI 3aMCIICHUA U MaTEMAaTUYCCKUC
MOJCIIN PCAJIbHBIX 3JICKTPOHHBIX YCTpOﬁCTB

YMeTb: COCTaBIATh CXEMBI 3aMELICHUS U
MaTeMaTU4YeCKUE MOJEIH PEaIbHbIX
AIIEKTPOHHBIX YCTPOWCTB

Bnagets: cxembl 3aMeleHus U
MaTeMaTHYeCKHe MOJIENH PeaIbHbIX
AJIEKTPOHHBIX YCTPOMCTB

T1K-1.3. Baageer

3HaTh: crnocoObl HOpPMaTN30BAaHHOTO
OIKCAHMS ATIEKTPOHHBIX CXeM, IpUuéMaMu




dopmMHupyeMble H
KOHTpOJIHpYyeMble
KOMIETEeHINH!
(ko1 ¥ HAMMEHOBaHUE)

HNHAuKATOPHI TOCTHKEHUS
KOMIIeTeHIU
(Ko 1 HaWMEHOBAHHE)

IInanupyemsblie pe3yJibTaThl 00y4eHUs!

criocobamu
(dbopManr30BaHHOTO
OMUCAaHUS AIEKTPOHHBIX
CXeM, MpuéMaMu
MIpOrpaMMHUpPOBAHUS Ha

MPOrPaMMHUPOBAHHUS Ha SI3BIKAX BBICOKOTO
YPOBHSI, @ TAKIKE HCIIOJIH30BAHHS
KOMMEPUYECKHX MAaTEeMAaTUYECKUX ITAKETOB
nporpamMm OOIIEUHKECHEPHOTO HAIIPABIICHHSI
(Mathcad®, MATLAB® u np.)

A3bIKAaX BBICOKOTO YPOBHS, | YMeETh: BJIAJICTh criocodamu
a TaK)Ke MCIIOJIb30BAHMS (bOopMaTN30BaHHOTO OINMUCAHHS JJIEKTPOHHBIX
KOMMEPUYECKUX cxeM, mpuéMaMyd NOPOTPaMMHUPOBAHHUS HA
MaTEMaTHUYECKUX [TAKETOB | s3bIKaX  BBICOKOTO  YPOBHS, a  TaKXke
porpamMm UCTIOJIb30BaHUS KOMMEPYECKHUX
OO0IIENH)XEHEPHOTO MaTeMaTHYECKUX [IaKeTOB IpOrpaMm
Hamnpasienus (Mathcad®, obmenHxenepHoro HampasieHus (Mathcad®,
MATLAB® u np.) MATLAB® u nip.)
Brnaners: cmocobamu  (OpMaTM30BaHHOTO
OMUCAHMs JJIEKTPOHHBIX CXeM, HpuémMamu
NPOTPAaMMHUPOBAaHUS Ha SI3BIKaX BBICOKOTO
YpOBHS, a TaKxKe UCIOJIb30BAHUSA
KOMMEPYECKHX  MaTeMaTHYeCKHX  IaKeTOB
oporpaMM OOIEMH)KEHEPHOIO HAaIPABICHUS
(Mathcad®, MATLAB® u np.)
dopmupyeMbie U HNuaukaropsl
KOHTPOJIHpYyeMble AOCTHKEHUS
N IInanupyemsble pe3yJbTaThl 00yYeHHs
KOMIeTeHIHH KOMIeTeH Ui

(KO ¥ HAUMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

I1K-2. Cnocoben
apryMEeHTHPOBAHHO
BbIOMpATh U
pearn30BbIBaTh HA
npakTHKe 3PPEKTUBHYIO
METOJUKY
SKCIIEPUMEHTAIILHOTO
VCCIIEIOBAHMUS
napaMeTpoB U
XapaKTepUCTHK MPHUOOPOB,
CXEM, YCTPOWCTB H
YCTaHOBOK DJIEKTPOHHUKH U
HAHODJIEKTPOHUKHU
pa3IM4HOTO
(GyHKIIMOHAJILHOTO
Ha3HAYCHUS

N1-1.1TK-2.3naer
METOJIUKH IIPOBEEHUS
HCCIIEA0BAHUN MapaMeTpoB
U XapaKkTEpUCTHK Y3JIOB,
0JI0KOB

3HATh: MCTOAWKU MPOBCACHUA I/ICCJ'ICI[OBaHI/Iﬁ
MapaMETpOB U XaPAKTCPUCTUK Y3JIOB, OJIOKOB

YMers: MOJIH30BATHCSA METOANKAMU
MPOBEACHUS UCCIEIOBAHUI TapaMeTpoB U
XapaKTEPUCTHK y3JI0B, OJIOKOB

Brnaners: METOMKAMH TIPOBEICHUS
UCCIIC/IOBAaHHMI MMapaMeTpOB U XapaKTEPUCTHK
y3J10B, OJIOKOB

NI-2T1K-2 Ymeer
MIPOBOJIUTH UCCIEAOBAHUS
XapaKTEPUCTUK
ANEKTPOHHBIX MPUOOPOB

3HaTh: YCJOBHUS TPOBEICHHS HCCIEIOBAHUS
XapaKTePUCTHK dJIEKTPOHHBIX MPHOOPOB

YMmeTs: MMPpOBOANTH HUCCICIO0BaHUsA
XapPaKTCPUCTHK DJICKTPOHHBIX HpI/I60pOB

Biagets: ycioBus IpoBEACHUS UCCIIE0BAaHUS
XapaKTePUCTHUK AJIEKTPOHHBIX TPHUOOPOB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Cemectp uzydeHus - 5

Monayab
(paszaen)

y4eOHol

Bun

padoThI

HaunMenoBanue TeM 3aHATHH
(yuedoHoO# padoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus, 4.

®opMbl TEKyLIEro
KOHTPOJIA
(HaMMeHOBaHUe
OLICHOYHOI0
cpeacTsa)

Paznen 1
OCHOBBI OIITHYECKOH]
PIIEKTPOHUKHI

Jlek.

@u3nyecKkue OCHOBbl ONTUYECKOHW 3JIEKTPOHUKHU
(6a30BBIE MOTIOXKEHHS W 3aKOHBI ONTUKH, ONTHYECKHE
SBIICHHUS: BHYTPCHHHUH W BHEMIHUN (POTOA((EKTHI).
[IpreMHUKH ONTHYECKOTO M3ITy4CHHS (CENCKTHBHBIC
Y HECEJEKTUBHBIC), MHOTOIMANa30HHbIC TPUEMHHUKH.
HexorepenTHele wm3myuyarenn W (OPMHUPOBATEIH
M300paKeHHs U Ap.

11

CobecenoBanue

Cp.

CaMOCTOSTENIbHOE H3YUCHUE TEOPETHIESCKOTO
MaTepHaia 1o yaeOHUKaM U YIeOHBIM MTOCOOUIM C
HOJIrOTOBKOM K J1a00paTOpHBIM paboTam

25

JIa0.

HccnenoBanne KOHCTPYKIHMOHHBIX —OCOOEHHOCTEH
npuOOpPOB  ONTHYECKOH 3JIEKTPOHHKH (CBETO- H
boToa1r0m0B, POTOPE3UCTOPOB, OMNTOMAP, COTHEIHBIX
Garapeii u 1p.).

HcciremoBaHne UMITYJTECHBIX CBOMCTB p-N-miepexoa

14,35

30

CobecenoBanne

Pasnen 2
OCHOBEBI KBAaHTOBOM
PIIEKTPOHUKHU

Jlex.

Ou3n4YeKue OCHOBBI HCTOYHUKOB KOT€PEHTHOTO
M3Iy4YeHus (CIIOHTaHHOE ¥ MHyIIUPOBAHHOE
n3aydeHue). Jlazepsl Ha TBEpAOM Tee, Ta3epPHbIH
KOJIOJZIEI] B ITOJTyITPOBOIHUKOBBIX JIa3epax,
HaIPaBIIEHHOCTh W3NTy4eHUs1. MOHOXPOMHOCTb U
KOT€pEHTHOCTh U3MydeHus. TpexypoBHEBEIE
KBaHTOBBIE TEHEPATOPHI.

11

CobecenoBanne

Cp.

CamocTosTeNlbHOE N3yYeHNE TEOPETHYECKOTO
Marepuasa 1o ydeOHUKaM 1 y4eOHBIM IT0COOUSIM C
MOATOTOBKOM K J:aDOpaTopHBIM padoTam

25

CobecenoBanue

JIa0.

HccnenoBanue BOJIbT-aMIIEPHBIX XapaKTEPUCTUK
CBETOU3IYYaOLIUX JTHOJ0B

10

30

CobecemoBanue




Monayab
(paszaen)

Bun
y4eOHoi
padoThI

HaunMenoBanue TeM 3aHATHH
(yueoHo¥ padoThI)

Cemectp

Oo0nbem,

Banasl

HNHurepakrus, 4.

®opMbl TEKYLEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacTBa)

Pazpen 3
[Ipubopst
ONTHYECKOHN U
KBAaHTOBOM
PIIEKTPOHUKHU

Jlek.

[Tpubops!, MprHUMAIOIUE ONTHYECKHE U3TYYECHHS
(TepmoneMeHTHI, 60IOMETpPHI, (POTO — PE3UCTOPHL, -
JHOJBL, - TPAH3UCTOPBI, - THPHCTOPHI, COMHEYHBIS
Oarapen, POTOAIEMEHTHI U (POTOITICKTPOHHBIC

YMHOKHUTCIIN, IPUEMHUKH C 3ap;u:[030171 CBA3BIO U .

Wznygarenu u popMupoBaTeTH H300paskeHI
(cBeTOIMOIBI, )KUAKUE KPUCTAIUTBI M JPYTHE
ONTO3JIEKTPOHHBIE YCTPOMCTBA.

KBaHTOBBIE MPUOOPHI: TeHEPATOPHI (J1a3ephl) U
ycunutenu (Ma3ephl), JIa3ephl Telinii — HEOHOBEIE,
HNOHHBIC, MOJICKYJISIPHBIC, 9KCUMCPHBIC,

MOJYTIPOBOAHUKOBBIC JIa3€PhI.

12

CobecemoBanue

Cp.

CaMOoCTOATENPHOE N3YyYEHUE TEOPETHUECKOTO
Marepuasa o y4eOHUKaM U y4eOHbIM ITOCOOUSIM C
MOATOTOBKOM K JJADOpaTOpHBIM paboTam

26,35

CobecemoBanue

JIab.

HccrnenoBaHue BOJIBT-aMIEPHBIX XapaKTEPUCTHK
ornronap (AMOIHON, TPAH3UCTOPHOH, TUPUCTOPHOIN).

10

30

ITocemaemocTb

10

Hroro:

180 (B T.u.
35,3
(KOHTPOJIb

100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JInst  OLIGHKW  3HAHWM, YMEHHUS H  YPOBHS TPOQPECCHOHAIBHBIX  KOMIETEHIINH,
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
3HAHHUS W HABBIKM PEUICHHS 3a/a4i U pabOoThl C M3MEPUTEIHHBIMU MPUOOpaMHU, HOPMATHUBHOM,
METOJINYECKOM, HAYYHO-TEXHUYECKON U CIPABOYHOM JINTEPATYPOIl;

- IPOBEICHHUE PA3IIUYHBIX (POPM CaMOCTOSITEIBHON PabOThI, KOTOpasi BKIIFOYAET 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 nexkuuil paccMaTpuBarOTCs OCHOBHbBIE IIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETUYECKHE U MPAKTUIECKHUE MTPOOIEMBI, TAIOTCS PEKOMEHIAIMH [Tl CAMOCTOATEINBHON paboThI
U TOATrOTOBKE K MPAaKTUYECKMM 3aHATUAM. [lo3ToMy wu3yueHHe JUCHMIUIMHBI Tpelyer
CHUCTEMaTHYECKOTO M TIOCJIEJOBATEIHOTO HAKOIJICHUS 3HAHWUW, CJIEJOBATEIbHO, IPOITYCKH
OTJEJIBHBIX TEM HE IMO3BOJISIOT INIyOOKO OCBOMTH npeamer. OOydaromumcs HeoOXOIUMO: Mepen
KaXIOM JIEKIMeH MpocMaTpuBarh paboduyr0 MporpaMMmy TUCHHIUIMHBI, €€ OCHOBHBIE BOIIPOCHI,
PEKOMEH/IYEMYI0 JIUTEpaTypy, 4YTO MO3BOJUT CIKOHOMHUTH BpeMsl Ha OCBOCHHUE TEMbl Ha
AyJUTOPHOM 3aHATUH; TIE€pel OYEepeNHOW JIeKIHeH HEeOOXOJMMO IMPOCMOTPETH/TIOBTOPHUTH
MaTepuainbl mpeabaymed jekuuu. Ilpu 3aTpyAHEHUsSX B BOCHPUATHM MaTepuaiga CleayeT
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM UCTOYHHKAM.

6.3. Meroanyeckue yka3aHus IO MOJIrOTOBKE K Ja00paTOpPHBIM paboTam.

B xone maGopatopHbiX pa®OT YIrIyOJSIFOTCS W 3aKpPEIUISIOTCS 3HAHUS OOYYarOIIMXCS IO
psily PACCMOTPEHHBIX Ha JIEKIUSAX BOIPOCOB, 3HAHUU 110 COBPEMEHHBIM CIIOCO0aM MCIOJIb30BaHUS
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 [0 N3y4aeMOU TeMe;

[To 3amanuro mpenonaBaresiss OOy4YAIOMUKMCS JOKEH TOATOTOBUTH OTYET 110 TeMe
nabopaTopHoil paboThl. B mporecce MOArOTOBKM K J1a00paToOpHbIM paboTaM 00ydaromuecss MOTyT
BOCIIOJIB30BaThCSI KOHCYITBTAIIUSIMU TTPETIOIaBaATEIS.

6.4. CamocrosTenbHas paboTa BKIIOYAET B ce0s BHINOJIHEHHE PA3IMYHOTO poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHYECKOro Marepuasia mo ydyeOHHKaM M y4eOHBIM IOCOOUSM C
MOJTrOTOBKOHM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMOCTOSATENbHON paboThl 00yJaromuxcst Hal
IpOrpaMMoOil Kypca OCYIIECTBIISIETCS B XOJI€ BBINOJHEHHS JTa0OpaTOpHBIX paboT (yCTHBIH OMmpoc,
peleHue 3ajay, TeCTUPOBAHNUE).



7. OueHOYHBIE CPEACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOi KOMIIETeH MU HanmeHoBanue
Cemectp
(UJIM ee 4acTH) OLIEHOYHOI0 CPEeJCTBA
S) 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
S) [K-1 (TTK-1.1;I1K-1.2) Tecrosbie 3amanus NeNe 24-38. Bonpocsl
K 9k3aMeny Nel3-22
Otuer o naboparopHoit pabore Ne3
S) 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 OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

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 (pa3ies IeKTPUIECTBO, MAarHETU3M,
OTTHKA), MAaTEMATHKA, OCHOBBI AJIEKTPOHHOW TEXHHKH, SJEKTPOHHBIC M3MEPHUTENbHbIE MPUOOPHI U
JATYMKA WH(POpPMAIIMK, OCHOBBI TPeo0pa3oBaTeIbHON TEXHUKH.

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

HToru BXOTHOTO KOHTPOJISL UCIIOJIB3YIOTCS JUIsl KOPPEKTUPOBKH METOAMK MPOBEACHHUS 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. Bonnpocsl K 3K3aMeHy

Ne B
OIpoCHI
n/n P
1 [Tpeamer aucnumuinHbl U ee 3a1a4i. OCHOBHBIE IOHSATHS U ONIPEIEICHUs.
2 |Onmcanue 37eKTPOMAarHUTHOTO U3My4eHusl. ONTHYECKUN IUana3oH 3JIEKTPOMATrHUTHBIX BOJIH.
3 DHepreTu4yecKue COCTOSHUS aTOMOB U MoJieKyJl. KBaHToBbIe nepexobl. BeposTHOCTH
nepexoza. IlpaBuna or6opa i 3JIeKTPOHHBIX NEPEXOIOB.
4 | TTornouieHue, CIOHTAHHOE ¥ UHIYIIMPOBAHHOE U3JIyYeHUE. YIIIUPEHHUE CIIEKTPAIBHBIX JIMHHUIA.
3) Koaddunments! DitamTeiina
6 DJ1eMeHTbl KBAaHTOBOM TEOPHH U3ITYUECHUs
Il DneMeHTHas 6a3a ONTOAIEKTPOHUKH.
8 VcTopus co3manusi ¥ pa3BUTH KBAHTOBOM JICKTPOHHUKH
9 [Tpunumn pa®oTs! 1a3epoB. MIHBepcusi HaceNIeHHOCTEN.
10 Mertonp! Hakauku. KuHetnueckue ypaBHEHUs
11 JIByX-, TpeX- 1 YeThIpEeXypOBHEBBIE CXeMbI paObOTHI. [IoporoBast MOIHOCTH UCTOUYHUKA
HaKaYKH
12 OnTrueckue pezoHaropsl. JJoOpoTHOCTH pe3oHaTopa. [loTepu B onTHyecKux pe3oHaTopax.
Ycnosue yctounBocTH. CeneKiust MOI.
13 CobcTBeHHbIE TUIIBI KoJIeOaHui — MoJIbl. TpeboBaHMsI K pe3oHaTOpaM ONTHYECKOIO
JManasoHa
14 Tunel pe3oHaTOpOB
15 CriekTpasbHble XapaKTEPUCTUKH U paclipeiesIeHUe MOJIsl.
16 Venopue ycroiunpoctr. Cenexims MO,
17 VYcnoBue camoB030y K IeHUsI J1azepoB. Hacklmenne ycuneHusl.
18 OpxHOMO/I0Basi 1 MHOTOMO/IOBasl TeHepaIusl.
19 Monynsuus ToOpOTHOCTH PE30HATOPA.
20 CuHXpOHHU3aUs MOJT M CBEPXKOPOTKHUE JIa3€pHbIE UMITYJIbCHI.




Ne B
OnpochI
n/n P

21 MouoxpomaTuyHOCTh. [IpocTpaHCTBEHHAs! U BpEMEHHAs! KOTEPEHTHOCTb.

22 HamnpasieHHOCTS J1azepHOTo M3IydeHus. SIpkocThb. ["ayccoBBI MyUKH.

23 Pacnpoctpanenue u npeoOpa3oBaHue rayCcCOBBIX MyYKOB. ONTHYECKHE CBOMCTBA
aTMoc(hepsl.

24 Mertonbl popMupoBaHUs Ja3epHBIX My4YKoB. DOKYCHPOBKA J1a3epHBIX ITYYKOB.

o5 OO01mrast XxapaKTepUCTHKA U KOHCTPYKLIUS TBEPAOTEIBHBIX JIa3€pOB. AKTUBHBIC
MaTepHalbl.

26 TpeboBaHus K MaTpPULIAM M AKTUBATOPAM.

27 PyOuHOBEII1 n1a3ep.

28 Jlazephl Ha KPUCTAJUIAX U CTEKJIAX, AKTUBUPOBAHHBIX HEOJIUMOM.

29 OO6m1as XxapakTeprucTUKa U KOHCTPYKIIMS )KUJIKOCTHBIX JiazepoB. Jlazepsl Ha

OpraHUYecKUX Kpacutessix. [lepecTpoiika 4acTOThI KHIKOCTHBIX JIa3€POB.

30 ["a30BbIC JT1a3epHI

31 [TonynpoBOTHUKOBBIE JIa3€PHI

32 doTONpPUEMHUKHU B TPUOOPHI YIIPABJICHHS ONITUYECKUM U3JTyYCHUEM

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

dopma
NpOBeleHus!
Cemectp . Kpurepun u HOpMBI OLIEHKH
NPOMEKYTOYHOM
arrecTaluu
JK3aMeH «OTIUYHO» Crynent Habpan 85- 100 6amnoB
10 UTOTY U3yUEHUS AUCLUIIIINHBI B
CEMECTpe.
«XOpOLLIO» Crynent Habpan 70- 84 6annos
10 UTOTY U3yUEHUS AUCLUIIIINHBI B
CEMECTpE.
«YIIOBJIETBOP Crygaent Habpan 55- 69 6annoB
UTEIBHO» 10 UTOTY U3YUYEHUS AUCIUIUINHBI B
CEMeCTpe.
«HEYJOBJIETB Crynent nabpan 0-54 Ganos mo
OpUTEIILHO WUTOTY U3YUYEHHS TUCLIUIUINHBI B
ceMecTpe




8.1. Obsi3aTeibHAA 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. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

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

— Scopus [DnekTponHbIii pecypc] : pedeparuBHas 0a3a nannbix. — Netherlands: Elsevier,
2004. — Pesxxum poctyma : SCOpPUS.com. — 3ari. ¢ skpana. — f3. pyc., aHri.;

— Elibrary [OnexrponHnsiii pecypc]| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pesxxum npocrtyna : elibrary.ru. — 3ari. ¢ 3xpana. — 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 KHUT H3JATEIbCTBA
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 [DnexTpoHHBIH pecypc] : aneKTpoHHas HHPOPMAIUs : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneYyeHu st

Ne Hanmenosanue IO PexkBU3HUTEI L[OFOB?pa
n/n (nata, HOMep, CPOK AeHCTBHUA)
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 /1Jis1 IPOBe/ICHUs

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

padoThl 00y4aromuxcs (HoMep ayinTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

1 3-514 Jlaboparopust "lIpombinieHHas CrounbI-cTeH bl Ta0OpaTOPHBIE , CTOJ
AJIEKTPOHUKA" IPEeToIaBaTeIbCKU, CTYIbs C
MIONMUTPAMH, CTYJIbsI YYeHHUECKHUE, JOCKa
ayauropHas, ocunutorpadpC1-101
ociuiorpadC1-112, reneparopl 3-112/1
mr.reneparopl 3-112 , reneparopl 3-109,
BOIbT™METP/[567 , MynmbTHMeTpB7-35
naboparopHsblii creH-19C16, cTeHabI
M3MEPUTENbHBIC, YHUBEPCATBHBIN




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /1JIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
1a0b0paTop-Hblid CTEH
2 I'-401 Ilomernienue 1uIsi CAMOCTOSTETHBHON
CroJibl, CTYIbS, KOMIIBIOTEPHI
paboThl 00YJAFOIITUXCS
3 2-511 Vyebnas aynutopust nis npoeaeHuss | CToybl yueHUUECKHE IBYXMECTHBIE

3aHATUHN JIEKIIMOHHOI'O THIA. YueOHas
ayTUTOPUS JIJISl IPOBEACHMS 3aHATHHA
CEMHHApPCKOro TUMa. Y4eOHas ayTuToOpus AJs
KYPCOBOTO MPOCKTUPOBAHUS (BBIMOTHCHUS
KYPCOBBIX paboT). YueOHas ayIuTOpus IJIs
MIPOBEJICHUS TPYIIOBBIX U WHINBHIYaTbHBIX
KOHCYyNbTalnil. YueOHas ayiutopus is
MIPOBEICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOUYHOM aTTeCTaIuu.

(MOHOOJIOK) , CTOJIBI YYEHUUYECKHE
TpEXMECTHbIE (MOHOOJIOK) CTOJI
MPEIoIaBaTeILCKUH, CTYI
NPEToIaBaTeIbCKUI, JOCKa ayAUTOpHAs
(menoBas)
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