MUHUCTEPCTBO HAYKH U BBICIIET'O OBPA30OBAHUS POCCUNCKOU
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PABOYAA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJIA)

B1.B.04 DnexkTpoHHbIE KBAHTOBBIE TPUOOPHI 1 MUKPOJIEKTPOHUKA
Ha 216 yaca(oB), 6 3a4eTHBIX(bIE) eTUHUII(BI)
JU1s1 HarpasJieHUs1 noaArotoBku (cnetmanbHocTi) 11.03.02 - MHpOKOMMYHHUKAITMOHHBIE
TEXHOJIOTUW 1 CUCTEMBI CBSI3U

cocraBjieHa B coorBercTBUU ¢ ®PI'OC BO, yTBEpkI€HHBIM TPUKA30M
MunrctepcTBa 0Opa3oBaHus M Hayku Poccuiickont ®epepanuu ot
« » 20 r. No

[Mpodrite — OnTHYecKue cUCTeMbl U ceTH CB3U (1 Habopa 2022)
dopma oOyueHust: 3a0uHast



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

MO/ITOTOBKA CTY/IEHTOB K PEIICHUIO 3a/1a4, CBA3aHHBIX C PAIMOHAIBLHBIM BHIOOPOM 3JIEMEHTHOM
0a3pl  mpu  pa3paboOTKe  PAJUONEKTPOHHOM W KOMMYHUKAIIMOHHOM  ammapaTyphl,
KBaTM(UIIMPOBAHHON JKCIUTyaTallMd MHUKPOJIEKTPOHHOM amnmapaTyphbl, a TakkKe MpPUOOpETeHHE
HABBIKOB pabOThl M 3HAHWH MO PabOTe C IJTEKTPOHHBIMU MPUOOPAMU M MHKPOJIEKTPOHHBIMU
U3ICTTUSIMH.

3anauv N3yyeHus TUCIUILIMHBL:

3ajaun OCBOEHMS JUCLMILIMHBI COCTOAT B (DOPMUPOBAHUU Y CTYJIEHTOB 3HAaHUH M0 AUCLMIUIMHE,
JOCTATOYHBIX AJII CaMOCTOSITEJIbHOTO HMCIOJIb30BaHUSI MAaTeMaTHYeCKOro armapata U MeTOAOB
JIEKTPOJIMHAMUYECKOTO OIMCAHUs SIBJIEHUI W TpoLeccoB A pa3paOOTKU U UCHOJIb30BaHUSA
PaIMO3IEKTPOHHBIX YCTPOICTB Pa3IMYHOrO Ha3HaueHWs. B pesysbrare M3y4yeHUs! TUCLUIUIMHBI
CTYAEHTHl JIOJUKHBl TPHOOPECTHM 3HAHWS, HAaBBIKK W YMEHHUS, HMEIIMe He TOJbKO
CaMOCTOSITEIbHOE 3HaueHHe, HO U obecreynBaionie 0a30BYI0 TOATOTOBKY Ui YCBOEHHS psiaa
HOCJIEIYIOIIMX TUCHUIUIMH: - U3yYeHUE SJIEMEHTHOM 0a3bl JIEKTPOHHBIX YCTPOUCTB U (PU3NYECKUX
NIPOIIECCOB, JISKAIIMX B OCHOBE MX pabOThI; - W3yUeHUE MPUHIMIIOB TIOCTPOSHUSI M TIPUHIIUIIOB
PabOThI JIEKTPOHHBIX YCTPOUCTB; - MPUOOpPETEHNE CTYJeHTAMU 3HAaHUI U HAaBBIKOB, HEOOXOJUMBIX
Wit (POpMUPOBaHUS TIyOOKOrO TOHMMAHUSI TPUHIMIOB (DYHKIIMOHUPOBAHUS 3JIEKTPOHHOM
TEJIEKOMMYHUKALIMOHHOW anmapaTyphl.

1.2. MecTo aucuuniannsl (MoayJsi) B crpykrype OII

V4yeOHas AMCUMIUIMHA «DJIEKTPOHHBIE KBAHTOBBIE NMPUOOPH M MHUKPOIJIEKTPOHHKa» BXOIWUT B
6ok B1.B.04 u sBnsieTcss TUCHMIUIMHON YacT (hOPMHUPYEMON yJacTHHKaMU OOpa30BaTeIbHBIX
OTHOILUEHMH,. M3yueHne JUCIMIUIMHBI OCHOBBIBAETCS Ha PaHEE U3YUYEHHBIX TUCLIAIUIMHAX: BHICIIEN
MaTeMaTuKy, (PU3MKH, MaTepuajoB M KOMIIOHEHT 3JIEKTPOHHOW TeXHUKH. [ns ycnemHoro
U3y4YeHUsl STON AUCLMIUIMHBI CTYAEHTaMH JOJDKHBI ObITh YCBOEHBI CIIEAYIOIME Pa3Jesibl JaHHbIX
JUCIIMIUTUH: JudphepeHITMaIbHOe MCUYKUCIEHUE; UHTerpajibHOoe ucuuciaeHue; audgepeHimaibHbie
YPaBHEHMS; JEKTPAUUECTBO U MAarHETU3M; ONTHKA M KBAHTOBAs MPUPOJA U3JYUYECHHUs; KBAHTOBas
MeXaHMKa U CTAaTUCTHKA; OCHOBHbIE 3aKOHbI M MOJIOKEHUs (PU3MKU TBEPIOTO Telda U (PU3MKHU
NOJIyIIPOBOJHUKOB; 3JIEKTPUYECKME U KOHTAKTHBIE $BJIEHUSA B TBEPIBIX Tejlax; (PU3MUECKUE
SIBJIEHUs1 B p-n — nepexojaed MH(popMatuku. [ucimrmHa usydaercss Ha 2 Kypee, B 3 u 4
CeMecTpax.

1.3. O6beM AUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B yueOHOM
padoThl
OO0mas TpyJoeMKOCTh JTUCIMIUTMHBI (MOAYJIsA) COCTaBiseT 6 3aueTHHIX(bie) equHuUIl(bl), 216
YacoB.

Bugp! 3anATHI Cemectp 5 Cewmectp 6 Bcero yacos

OO1mas TpyJ0eMKOCTb 216




AynuTopHbIE 8 12 20
3aHATHUS, B T.U.

Jlekumonnsie (JIK) 4 4 8

[IpakTyeckue 0 4 4
(cemunapckue) (I13,
C3)

Jlaboparopusie (JIP) 4 4 8

CamMocrosTenpHasa 64 96 160
paboTa CTyJeHTOB

(CPC)

dopma 3auer DK3aMeH 36
MPOMEKYTOIHOMN
aTTecTaluy B

ceMecTpe

KypcoBas pabora
(KypcoBOI MPOEKT)
(KP, KII)

2. I[lepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00YUEeHHUsI O JUCIHILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pa30BaTeJbLHOI IPOrpaMMbl

[Tnanupyemble pe3yJIbTaThl OCBOCHHUSI 00pa30BATEILHON [Tnanupyemble pe3yabTaThl

MIPOrpaMMBbl 00y4eHus MO TUCLUILIMHE
Kon u WHIuKaTOphl TOCTHKEHUS JlecKpUnTOpBI: 3HAHUS, YMEHUS,
HalIMEHOBaHMeE KOMIIETEeHLIH, (POPMUPYEMBIE B HABbIKU U (UJIM) OMBIT JAEATEIbHOCTU
KOMIIETeHLIUH paMKax JUCLUILTUHBI
IK-1 [NIK - 1.1. 3naer mnopspok U | 3HaTh: (pU3MUECKHE MPOLIECCH U

HIOCJIeJOBATEIbHOCTh  MPOBEACHUS | sIBJICHH S, JIeKaIlie B OCHOBE PabOThI
padot o 0OCITY’)KMBAaHHUIO | TIOJTYyTPOBOJHUKOBBIX,
PaAMOSJIEKTPOHHBIX ~ CPEICTB M | 3JIEKTPOBAKYyMHBIX u
PaarO3IeKTPOHHBIX CHCTEM | ONTOJIEKTPOHHBIX PUOOPOB;

Ppa3JIMYHOTO HA3HAYCHUS] ;

VYMerp: OlLlEHMBAaTh TEXHUYECKUE
BO3MOXHOCTH ¥  BBIpaOATHIBAThH
PEKOMEH/JAIMA 10  MOCTPOEHUIO

TEeJIEKOMMYHHUKAIIMOHHBIX CHUCTEM M
ceTel, UX JIEMEHTOB U YCTPOUCTB

Brnaners: COBPEMEHHBIMU
TEXHUYECKUE BO3MOXKHOCTSMU U
BBIPA0ATHIBATh PEKOMEHJALUH  T10
HOCTPOEHUIO




TEeJIEKOMMYHHUKAIIMOHHBIX CHUCTEM M
ceTel, X JIEMEHTOB U YCTPOWCTB

I1IK-4 IIK - 4.1. 3HaeT oOmye MPUHIMIB | 3HATh: TPUHIUIB JCHCTBUA, CXEM
(pyHKIIMOHMPOBaHUSA 0OOPYIOBAHUS; | BKIIOUEHUST U PEKUMBI  paOOTHI
IIPOBE/ICHUS PEMOHTHBIX U | 3JIEKTPOHHBIX KBAaHTOBHIX TPUOOPOB;
BOCCTAHOBUTEJILHBIX pabOT

VmeTs: MIPOBOJIUTD aHau3
(puzmueckux IIPOLIECCOB,
MPOUCXOJSAIIMX B 3JIEKTPOHHBIX
KBAHTOBBIX yCTpPOICTBaX;
onpenensaTh  auddepeHIrabHble
napaMeTphl JIEKTPOHHBIX TPUOOPOB
1o ux CTaTUYECKUM
XapaKTepPUCTUKAM;

Bnanets: HaBBIKAMU TPOBEACHUS
PEMOHTHO BOCCTaHOBUTEJIbHBIX
padot

VK-8 VK-8.1. 3Haer: Hay4yHO | 3HaTh: TEXHMKY O€30MacHOCTH IpH
00OCHOBaHHBIE CIIOCOOBI pabore B Jjabopartopuu  C
TIOJ|/IEP’KUBATh OE30MACHBIE YCIOBUS | MOBBIIIEHHON OMACHOCTHIO,
KU3HEEATEIbHOCTH B | 3Tamsl 9KCIEPUMEHTATIbHBIX
MOBCEIHEBHOM U MPOheCCUOHATIBHOM | MCCrieIoBaHUI M OCHOBBI U3MEPEHUH
JNEeSITeIbHOCTU ISl COXpaHeHus | B 00JacTd MH(OKOMMYHHUKAIMIA
IIPUPOJHOM Cpeibl U
oOecrieueHns yCTOWYMBOTO pa3BUTUS | YMeTh: KBUTU(UIIMPOBAHHO
o011ecTBa, BHIOMpaTh W TMPUMEHSTh CPElCTBa
BU/Ibl OMACHBIX CUTYAIMii; CIOCOObI | M3MepeHHit B MpodheCCUOHATLHON
NIPEOJOICHUS JeSATeIbHOCTH
OTaCHBIX u Ype3BblYANHBIX
CUTYyal1il, BOGHHBIX
KOH(JIUKTOB. Bnagets: meromamMu BEpOSITHOCTH

OIICHUBAHUS BO3HUKHOBEHHUS
MOTEHIMATIbHON OMAaCHOCTH
3. Conep:xanue JuCHUNIHHBI
3.1. Pa3zgeapl JUCHUILIMHLI H BHABI 3aHATHH
3.1 CTpykTypa Ay CHMILIAHBI J1Js1 3204H0il POpMBbI 00yUeHUsI

Mounysne | Homep |HaumenoBanue Tewmsl paznena Bcero | Aymurtopns | C
pasnena paszmena YacoB | e 3aHATUs P
C

J |1 [ JI

K [3 [P

(C




3)
| 1.1 ITonynposoguu | IloaynpoBOAHUKOBBIE 38 2 {0 [4 |32
KU JMOJIBI U X TIPMMEHEHUE;
bunonsapuse
Tpan3ucropsl; [loseBbie
TpaH3UcTOpbl; Paznnunsle
MOJTyIIPOBOIHUKOBBIE
npuoOOpHI .
2 2.1 Paznuunble Mo | D1eKTpOHHBIE YCTPOWCTBA 34 2 {0 [0 |32
JIyIIPOBO/IHUKO Ha OUTIOJISIPHBIX
Bbl€ PUOOPHI | TOJIEBBIX TPAH3UCTOPAX.
Yerponcrea uudgpoon
3JIEKTPOHUKM.
3 3.1 OnrosnexkTpoH Caeroanoppl. Jlazepsl. 58 2 4 148
HbIE U doTonpreMHUKH.
KBAHTOBBIE OnrpoHs! .
pudOpbI
4 4.1 MukpoanekTpo |TeXHOJOrnuecKkue OCHOBBI 50 2 {0 [0 |48
HUKa MUKPO3JIEKTPOHUKH
Uroro 180 8 |4 |8 |160
3.2. Conepxxkanue pa3jesioB JUCHUILINHBI
3.2.1. J/lekuuoHHbIEe 3aHSITHS, CO/Iep:KaHie U 00'beM B yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocTb
paznena (B yacax)
| 1.1 [Nonynpoeonnu | Knaccudpukanms. BeinpsamuTensHble 1 2
KOBBIE JUO/Ibl U AETEKTOPHBIE JUO/Ibl: HA3HAUYEHMUE,
1754 YCTPOMCTBO, OCHOBHBIE ITAPAMETPHI,
NpUMeHeHne; |BiusHue Temnepatypsl. CTaOMIMTPOHBI,
BOJIbTAMIIEpHAs XapAKTEPUCTHUKA,
napameTpbl, Ha3HaueHue. Bapukarnsl,
BapaKTOpPHI, NAPAMETPUUECKUE TUOIbI:
Ha3HAYEeHUE, OCHOBHBIE NTAPAMETPBHI.
MmMnyibcHBIE TUOBI: HA3HAUYEHUE,
napameTpsl.

2 2.1 DJIEKTPOHHBIE DJIEKTPOHHbIE YCTPOWCTBA HA 2
YCTPOWCTBA Ha | OMITOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX.
ounonsapHeiXx 1 | YcrporictBa 1udpoBO¥ 3JE€KTPOHUKU

TOJIEBBIX
TPaH3UCTOPAX.
VYerpoiictBa
uudpoBoit




QJICKTPOHHUKU

3.1

MPUEMHUKHU.
OnTpoHs.L.

CeToanoapl.
Jlazepsl. Poto

OCHOBHBIE XapaKTEPUCTUKU U
napameTpsl cBeToauoa0B. KoHcTpykimu
CBeTOAMO/10B. BriOOp THINA cBeTOIMOAA,

JIEKTPAYECKAst MOJIENIb CBETOANOA.

Cetoaunoap! HH(GPaKpacHOrO
n3nydeHus. CBeTOAMOIHbIE UCTOUYHUKH
TMIOBBIIIEHHOH SIPKOCTH U O€JI0ro CBeTa..
BoJi0KOHHO-ONITHYECKHE YCHITUTENN U
nazepbl. CBETO-M3ITyvaloye AUOIb 15

BOJIOKOHHO-ONTUYECKUX CUCTEM.
CpaBHuTEIbHASA XapaKTEPUCTHKA
J1a3epoB U cBeToAno10B. [TpuHumn
paboThl (POTONPUEMHBIX TPUOOPOB.
XapaKTepUCTUKH, TapaMeTpbl U MOAEIN
¢oronpuemuukos. Poroanoas! Ha
ocHoBe p—n nepexoaa.Poroanoasl
p—i—n cTpykTypoil. PoToanoasl
IMortkn. ®oToaroaLI C
reTepOCTPYKTYpoi . JIaBuHHbIE
doroguroap!. Y CcTporCTBO, IPUHIIMIT
JEUCTBUSA U CTPYKTYpHAs CXeMa
OITPOHA.

4.1

Texnonoruuec
KHe OCHOBBI MU
KPO3JIEKTPOHU
KU

KomruekcHass MUKpOMHHHATIOpU3ALIMSL.
OcHoBHas 3aJjaua MUKPO3JIEKTPOHUKH.
Kiaccudukanus nnenmii
MHUKPO3JIEKTPOHUKH. ba3zoBble
TEXHOJIOTUYECKHE MTPOLIECCHI
W3TOTOBJIEHUSI TIOJYTTPOBOJHUKOBBIX
uHTerpaibHbix MUKpocxem (MMC)
(3MUTAKCHSA, TEPMUYECKOE OKUCIIEHUE,
J1py3us, HOHHOE JIETUPOBAHUE,
(poronurorpacdusi, MmetasuU3ays).
Huoapl noxynpooaHukoBsix UMC.
JlnoiHOE BKJIIOUEHUE TPAH3UCTOPOB.
MHOrosmMutTTEpHBIE U
MHOTOKOJUIEKTOPHBIE TPAH3UCTOPHI,
TpaH3ucTophl ¢ 6apbepom LIoTku.
['opuzoHTaNIbHBIE U BEPTUKAJIbHBIE P-N-
P TPaH3UCTOPHI U CcyrepoeTa-
Tpansuctopsl. MIIII ¢ onHuM THIIOM
kangaios (n-MIII, p-M/II) u ¢ aByms
TUIaMU KaHAJIOB (KOMILIEMEHTApHbIE
KMJIT). OCOOEHHOCTH 3TUX CXEM.
[TapameTpbl ¥ XapaKTepUCTUKU
MTACCUBHBIX 3JIEMEHTOB
nos1ynpoBoHUKOBbIX UMC

(1 Py3rMOHHBIX ¥ MOHHO-




JIETMPOBAaHHbIX PE3UCTOPOB,
g dy3ronHbix 1 M
KOHJIEHCATOPOB) U OTJIMYHE UX OT
COOTBETCTBYIOLIMX MapaMeTpPOB U
XapaKTePUCTHK TUCKPETHBIX
PE3UCTOPOB U KOHJEHCATOPOB.

3.2.2. [IpakTHYeCcKHe 3aHATHA, COAepPrKaHNe H 00beM B yacax

Mopyns | Homep Tema Copepxanue TpynoemMKocTb
pasnena (B acax)
3 3.1 CBeTOIUOOEI. OcHOBHBIE TAPAMETPbI ONTUYECKOTO 4
Jlazepsl. Poto y3iyyeHus1. PoToMeTpuyecKue u
MPUEMHUKU. SHEepreTu4ecKre XapakTepUCTUKU
ONTUYECKOro u3nydyeHus. TernoBoe
u3nydyeHue. VICTOUHUKY U3Ty4YeHusl.
IIpuemMHUKHY U3ITydeHus
4
3.2.3. JlabopaTopHble 3aHATHSA, COJIePKaHNE H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocThb
pasnena (B yacax)
1 1.1 [Monynpoeomuu | BBogHOE 3aHsTHE, OOIIUE TPeOOBAHUS 4
KOBBIE IUOJIBl M |10 0popmIleHHIO OT4YeTOB. Tpedo-BaHus
ux 1o TexHuke 6e3onacHoctu. OkazaHue
NpUMEHEeHNe MIEPBOIA MTOMOIIY MOCTPa-AABIIUM IPU
MOPaXKEHUH TEKTPUUECKUM
TOKOM.VccnenoBanue peakuuu
UHTETPUPYIOIIETo U
muddepenimpyomiero Kourypa KC-
LN Ha UMITYJIbCHBIA CUTHAJL.
3 3.1 CBeTOINOOHI. HccnepoBanusa xapakTepucTuk 4
Jlazepsl. Poto ONTUYECKUX UCTOUYHHUKOB.
MPUEMHUKU. HUccnepoBanrie noasipu3aioHHbIX
XapaKTePUCTHK JIa3€PHOTO U
CBETOM3ITYYAIOIIErO TUOIOB.
CpaBHUTEIBHOE UCCTIEIOBAHUE BATT-
aMIEePHBIX XapaKTEPUCTHK JIA3EPHOTO U
CBETOU3JTyYaIOIIero AUOI0B.
4

3.3. Conepmaﬂne MaTepuajgoB, BbIHOCHUMBIX HA CAMOCTOATECJIbHOEC U3YyU€HHUE




Mopnynb

Howmep
pasgena

Copep:xaHue MaTepuaos,
BBIHOCMMOTI'O Ha
CaMOCTOSITEJIBHOE
U3y4YeHHE

Buansl camocrosTenbHON
IEATETLHOCTU

TpynoemMKocTb
(B yacax)

1.1

DJIeKTPONPOBOAHOCTD TOJI
yIPOBOAHUKOB. Pr3nuecku
€ MPOLIECCh B 3JIEKTPOHHO-
JBIPOYHBIX TIEpeXojax u
KOHTakTax./Imompl ¢
6aprepom IlloTkw,
napamMeTpbl, CpaBHEHHE C
OOBIYHBIMU AUO/IAMH,
npuMeHeHus. TyHHeIbHbIe
JIVO/Ibl, OCOOEHHOCTHU
YCTPOMCTBA,
BOJIbTAMITEPHASI
XapaKTepUCTHKA,
napamMeTpbl, IPUMEHEHHUSI.
JMoapl co CTPYKTYpOH p-i-
N TUMA, TPUHIUI pabOTHI,
napamMeTpsbl, IpUMEHEHHeE.

Koncnekr; keI, i
pecypcsl; [loaroroeka k
3amure J1ad pao,
MOJIrOTOBKA K KOJUIOKBUYMY

32

2.1

DJIEKTPOHHBIE YCTPOMCTBA

Ha OMIOJISIPHBIX U TIOJIEBBIX

TpaH3UCTOpax. Y CTpoicTBa
U POBOH JIEKTPOHUKHU

KoHcriekT; Dkcm; D
pecypchi;

32

3.1

doromMeTpruyecKue u
SHEPreTUYECKUe
XapaKTEPUCTUKHU

ONTUYECKOT0 U3JTy4YEHUS.
Wcnonp3oBanue
BBIHYKJIEHHBIX I1IEPEXOI0B
IUIsl yCUJIEHUS
3JIEKTPOMArHUTHOT'O MOJIA.
NznyyaTenn Ha OcHOBE
reTeEPOCTPYKTYP.
POTOTPAaH3UCTOPHI.
POTOTUPUCTOPHI.
OcHoBHbIE
XapaKTEPUCTUKU U
napameTpsbl
(poropesucropa. I13C-
npueMHbIe (POTOPHOOPHI.
DJIeKTpUUECKasd MOJENb
ontpoHa. Pe3ucropusie
OITOIAPHI

KoncriexT; ke, D
pecypcsl; [ToaroroBka k
3amure J1ad paod,
MOJrOTOBKA K
TecTupoBaHuIo, Perenue
Pa3sHOYpPOBHEBBIX 337124

48

4.1

TemmnepaTypHbie

Koncnekt; ke i

48




KO3 PUITUESHTHI pecypesl; [Toaroroska
COIPOTUBJIEHUN 1 TIOKJIAJOB
€MKOCTEN IaCCUBHBIX
3JIEMEHTOB
MOJTYITPOBOTHUKOBBIX
MNMC, ux ocHOBHBIE
OTJIMYUS OT AUCKPETHBIX
IMACCUBHBIX KOMIIOHEHTOB.
CriocoObI U30JISILIAN MEXKITY
komnoHeHTamMu UMC u ux
ocoderHoctu. Criocod
W30S 3JIEMEHTOB B
MOJTYITPOBOTHUKOBBIX
MMC, BHIIIOJTHEHHBIX Ha
OCHOBE OUTMOJISIPHBIX
CTPYKTYp U
[IOCJIEA0BATEILHOCTD
TEXHOJIOTTUECKUX
ornepauui Npu ux
W3roToBJieHNH. [ nOpuIHbIE
VHTETrpajbHbIE
MUK POCXEMBI
(MUK POCOOPKH).
OcobeHHOCTH
TOJICTOIUIEHOYHBIX U
toHKOIUIeHouYHbIX UMC, a
TaKXke rmapaMeTpsl U
XapaKTePUCTUKU UX
IMACCUBHBIX JIEMEHTOB
(pe3ucTopoB,
KOH/IGHCATOPOB,
VHIyKTUBHOCTEN).
OcHOBHBIE 3Tanbl COOPKU U
THUIIBI KOPITYCOB 17151
MOJTYITPOBOTHUKOBBIX U
ruopunHbpx UMC.

4. ®oH/ OLIEHOYHBIX CPE/ICTB /ISl IPOBe/IeHUs TEKYIeH 1 MPOMeKyTOYHOM
aTTecTaniu 00yJarIuXCcs M0 U CIUILINHE

(I)OH,I[ OLICHOYHBIX CPEACTB TEKYLIETO KOHTPOJIA U HpOMC)I(YTOQHOﬁ aTrecrauyuy 1o uToram
OCBOCHUSA NJUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POH[I OLIEHOYHBIX CPEJICTB

5. Yue6HO-MeTOqMUECKO€E H MH( OpMAINIOHHOE 00ecneuyeHne JHCIUIIHHbI

5.1. OcHoBHas IMTEpaTypa


/local/working_program/modules/typical_programs/PDF/fos.php?file=16/16.8/11.03.02_%D0%911.%D0%92.04_%D0%AD%D0%9A%D0%9F%D0%B8%D0%A3_%D0%A2%D0%9A-19.pdf

5.1.1. IleuaTHble U3 JaHUA

1. 1.Mwuno3opoB, Omner BnagumupoBuu. DiekTpoHuka : yueOHMK / Mwuios3opoB Orer
Bnanumuposuy, [TankoB UBan ['puroprseBud. - 4-e usn., crep. - Mocksa : Beicmias mkona, 2008. -
288 c. : ui1. - ISBN 978-5-06-004428-7 . 2.1llyka A . A. DnekrpoHuka : yued. nocoodue / llyka
Anekcanap AnekcaHapoBud. - 2-e u3fl. - Cankrt-Ilerepoypr : BXB-IletepOypr, 2008. - 752 c. : u.
- (Yuebnas nuteparypa s By3oB). - ISBN 978-5-9775-0160-6. 3. KaBoponkoB, Muxaun
AHatonbeBUY. DJIEKTPOTEXHUKA W IJIEKTPOHUMKA : yded. mocodme / KaBopoHkoB Mmuxamn
AnaronbeBuY, Ky3un Anekcannp Brnagumuposuu. - 3-e uzg., crep. - Mocksa : Akagemus, 2010. -
400 c. - (Boiciee mpodeccnonanbaoe oodpaszoBanue). - ISBN 978-5-7695-7041-4 . 4. I'pebHeB, A.
K. OnroanekTpoHHble 371eMeHThl U ycTpoiicTBa / I'pebHeB Anartoiumit Koncrantunosuy, I'punun
Bnaguvup Hukosmaesnu, [ImutpueB Bukrtop Ilerpouy; mop pen. I0.B. I'ynseBa. - Mocksa :
Panguo u cBsa3b, 1998. - 336¢ : un. - ISBN 5-256-01385-8 : 45-00. 203k3 5. DieKTpoHHbIE,
KBAaHTOBBIE MPUOOPH M MUKpO3NEKTpoHHKa: Yued. [locodue mist By3os/ 10.JI. BoopoBHuKOBa,
C.A. Kopnwios, U.A. Kparukos u gp.; Ilox pen. IIpodp. H.[I. Penoposa.-M.: Paguo u cBs3b,
2002-560c.: mi. ISBN 5-256-01169-3, 15 3k3 6. Mycaes, 3. C. ONTo3/1€eKTpOHHBIE YCTPOUCTBA HA
NOJIyIIPOBOJHUKOBBIX m3iyuaresnsax / MycaeB dnbaap CeidpatoBuu. - Mocksa : Panuo u cB3b,
2004. - 208c.: un. - ISBN 5-256-01711-X: 181-50. 13 3k3

5.1.2. Uzpgannsa u3 9BbC

1. 1. KoObutbckuii, B.A. DyieKTpoTeXHUKA U 3JIEKTPOHKKA : yued. mocodue / B. A. KoObutbckuid. -
Yura : 3a0l'V, 2015. - 167 c. - ISBN 978-5-9293-1491-9 . [DnextpoHHblil pecypc]. Pexum
nocryna: http://mpro.zabgu.ru/Protected View/Book/ViewBook/492 2. OcHOBB ONTO3JIEKTPOHUKH
W JIa3epHOM TeXHUKM [IdnekTpoHHeld pecypc] / W.A. Ilanosa - M. : ®JIMHTA, 2017. -
http://www.studentlibrary.ru/book/ISBN9785976500404 .html

5.2. JlonoqHUTeEJILHAS JUTEpaTypa
5.2.1. IleuaTHbIe N3aHUA

1. 1.bo6poeckmii 0. JI. DnekTpoHHBIE, KBAHTOBBIE NPUOOPHI M MHUKPOIIEKTPOHUKA : ydeO.
noco6ue / booposckuii FOpuii JIbBoBuy, Kopuunos Cepreit Anekcanaposud, Kpatupos Uropb
AnekceeBuu u 1ip.; ox pen. H.II. ®enoposa. - Mocksa : Paguo u cBsase, 2002. - 560c. : un. - ISBN
5-256-01169-3 2. JlazapeBa, C. B. DnekTpoTeXxHUKa M JEKTPOHMKA : y4eO. mocodme : Y. 1 /
JlazapeBa Csetnana BanepbeBHa, IlloiiBano IOpuii Pununnosuy, [deiic Janun AnekcanapoBud. -
Yura : Yutl'Y, 2009. - 148c. - ISBN 978-5-9293-0478-1. 3. KaranoB B.M. OcHoBH
PaIMO3IEKTPOHUKH U CBs3U : yueO. mocooue / KaranoB Bwibsam Wnbud, ButiokoB Biagumup
Kcenogonrouu. - MockBa : ['opsiuas munaus-Tenexom, 2007. - 542 c. : wi. - (YuebHoe nocodue).
- ISBN 5-93517-236-4. 4. IlpsuumnukoB B. A. DieKTpoHMKa : MOJHBIA Kypc JeKuui /
[IpsaumuukoB Buktop AnekceeBud. - 6-e usn. - Cankrt-IlerepOypr : KOPOHA Bek, 2009. -
416c¢. : un. - ISBN 978-5-7931-0520-0 . 5. Bynsrues, A. JI. Dnextponnsie npudopsl / Bynbraes
Anatomuii Jleonnnosuy, Jlamun Ilerp Muxamnosuy, TymmHoB Eprenmii CraHuciaBoBHY. -
Mocksa : Jlauirt JITH, 2000. - 416c. : un. - ISBN 5-89818-048-6 : 96-00. 5 3k3 6. Di1eKTpOoHHBIE
npuOOpBl U YCTPOMCTBA HAa MX OCHOBE : cripaBoyHasi kHura / beictpoB IOpuilt Anekcanaposud [u
ap.]; mon pen. FO.A. BreictpoBa. - 2-e u3j., nepepad.u gon. - Mocksa : UIT PaguoCodr, 2002. -
656c. : wnn. - ISBN 5-93037-082-6 : 328-00. 4 »3k3 7. O.H. Epmakos Ilpuknagnas
onroaekTpoHuka, MockBa: Texnochepa, 2004.-416¢c. 5 sk3 8. Hyakun, B. W. KsanroBas
3NeKTpoHuKa. [Tpubopsl 1 ux mpuMeHeHue : ydyeO. mocodoue / dynkuH Banentun lBaHoBuy,
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ITaxomoB JleB HukosaeBnu. - Mocksa :
238-00 10 3k3

5.2.2. Uzpannsa u3 9BbC

Texnocepa, 2006. - 432 c. - ISBN 5-94836-076-8 :

1. 1. Bencnasckuii, B.B. YueOHOe IpoeKTHpOBaHKE IEKTPOHHBIX YCTPOKUCTB : yued. mocodue B.

b. Bencnasckuii. - Yura :

pecypc]. Pexum  pmocryna:

3a0l'y, 2015. - 182 c. - ISBN 978-5-9293-1408-7. [DneKTpOHHbII
http://mpro.zabgu.ru/ProtectedView/Book/ViewBook/367 2.
Munos3opoB, Oser BrnaaumupoBuy. OCHOBBI JIEKTPOHUKHU :

Vuebnuk / Mwunos3opos Orer

Bnanumuposuya; Munoszopos O.B., TTankoB WN.I'. - 6-e uza. - M. : UznatensctBo FOpaiit, 2017. -
344. - (ITpodeccuonanbHoe oOpazoBanue). - ISBN 978-5-534-03249-9 : 131.86. Ccpuika Ha
pecypc: https://www.biblio-online.ru/book/315CB54F-50A2-497B-B1B7-EE168CCA36AA

5.3. ba3nl JAAHHDbIX, I/IH(t)OpMaHI/IOHHO-CHpaBO'-IHI)Ie H IMMOMCKOBbI€ CHCTEMbI

HazBanue

Ccruika

Bencnasckuii, B.B. YuebHoe npoektupoBanue
3JIEKTPOHHBIX YCTPOKCTB : y4eo. nmocodue B. b.
Beunciasckuil. - Yura : 3a0I'Y, 2015.- 182 c. -
ISBN 978-5-9293-1408-7. [neKTpOHHBIN

pecypc].

http://mpro.zabgu.ru/Protected View/Book/Vie
wBook/367

Munog3zopoB, Oner BiagumupoBrud. OCHOBBI
9JeKTPOHUKHM : YueOHuK / Munozopos Ouer
Bnagumuposuy; Munios3opoB O.B., IlankoB
N.I. - 6-e u3n. - M. : U3natensctBo fOpaiir,
2017. - 344. - (IIpodeccuonanbHoe
oOpazoBanue). - ISBN 978-5-534-03249-9
131.86

https://www.biblio-online.ru/book/315CB54F-
50A2-497B-B1B7-EE168CCA36AA

6. [IepeyeHsb MpOrpaMMHOr0 00ecneYeHust

[TporpammHoe obecnieuenne oodmero HazHaueHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"MeralIpo".

[TporpammHOe obecriedeHne CrenuaaTbHOrO Ha3HAYCHUSI:

1) 1C-burpukc: Kopnopatusueiii nopran - Komnanus 1C: Ilpeanpusitue 8. Kommiekt ais
0o0yueHHUsI B BHICHINX U CpeJHUX Y4eOHbIX 3aBeaeHusx 7-Zip ABBYY FineReader Adobe Audition
Adobe Flash Adobe In Design Adobe Lightroom Adobe Photoshop

7. MaTepuajibHO-TeXHHYECKOE 00ecnmevyeHne TN CIUNINHBI

HaumenoBanue HOMCIIIGHI/Iﬁ IJIA IPOBEACHU A
y4eOHBbIX 3aHATHA U I CaMOCTOSTEIbHON
padoThl 00YYAOIIUXCS

OcCHAIIIEHHOCTh CHEUAIbHBIX [IOMEIEHUN U
MIOMEIIEHUH JIJTSI CAMOCTOSITESTIHBHOH PadOThI
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Vuebnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUI JIEKIIMOHHOTO TUIA oO0y4yeHHs1 yKazaH B TMAacropre ayIuTOpPUH,
3aKPEIJIEHHON PACIIMCAHUEM M0 (PAKYJIBTETY

V4yeOHBle  ayaWTOpUU  JUISI  TIPOBEJCHUS
MPAKTUYECKUX 3aHITUN

VyeOHble ayAuTOpUM  AJIsi  MIPOBEIECHHUS
J1a00PaTOPHBIX 3aHATHI

VueOHble ayquTOpuUM AJIsl MPOMEKYTOYHON
aTTecTauuu

Vuebuble aymuropum g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
IPYNIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTAlMKA | OOyYeHUs YKa3aH B [acropTe ayAuTOpuUH,
3aKperIeHHOW PacluCcaHueM 1o Kadeape

VyeOHble ayTUTOPUM JIJIs1 TEKYIIel aTTeCTaluu

8. MeToanueckue peKOMeH/Jaliy M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

Jlek1Mu  SIBJIIIOTCA  OCHOBHBIM HCTOYHHMKOM TEOPETHMUYECKOr0 Marepualia 10 JUCIUIUIMHE
«DJIeKTPOHHBIE KBAHTOBBIE MPUOOPH M MUKPOIJIEKTPOHMKa». [locereHrne u KOHCIIEKTHPOBaHUE
JIGKIMA ~ ABJSIETCA  00sA3aTENIbHOM — COCTABJIAIONICH — YCHENIHOTO  OCBOCHUSI  JIUCIUTUIMHBI
00y YaOIIMMUCH.
st 3(bheKTUBHOTO OCBOSHMSI MaTepualia JAUCIUIUIMHBL «DJIeKTPOMATHUTHBIC TOJIsI W BOJIHBI»
HEOOXOIMMO BBITIOJTHEHUE CJICAYIOIIUX TPeOOBAHUI:

- 00s3aTeNIbHOEe TOCEIICHUE BCEX JICKIIMOHHBIX W TPAKTUYECKUX 3aHATHI, CHOCOOCTBYIOIEe
CUCTEMHOMY OBJIAJICHUIO MaTepUaJioM Kypca;

- BCE BOITPOCHI COOTBETCTBYIOIIMX Pa3/IeiOB M TEM [0 TUCIUILIMHE HEOOX0IUMO (PUKCUPOBaTh (Ha
JIOOBIX HOCHTEISIX MH(OPMAITUH);

- 00si3aTe/IbHOE BBITMIOJIHCHUE JIOMAIIHUX 3aJlaHUil  SIBJISIETCS BaXHEWIIMM TpeOOBaHUEM U
ycioBreM (POPMHPOBAHUS 1IEJIOCTHOTO M CHCTEMHOTO 3HAHUS 110 JUCIIUTUIAHE;

- 0053aTeJIbHOCTh JINYHOW aKTUBHOCTH KaX/IOTO CTY/IEHTA Ha BCEX 3aHSTHUSAX IO AUCIUILINHE;

- B CJIyYasix HESICHOCTH KaKUX-JIMOO BOIPOCOB, OOCYXkIAEMbIX Ha 3aHATHAX, HEOOXOIMMO 3a1aTh
COOTBETCTBYIOIIME BOIIPOCHI MPETIOIABATEIO, @ HE OCTABJIATh UX HEMOHSATHIMU;

- B C/Iydasix TMPOITYCKOB 3aHATHH 1O YBaXHWTEJIbHBIM NMPUYMHAM CTyJCHTAM TMpPeAOCTaBIIsACTCS
NIPaBO TMOATOTOBKU M MPEJICTABJICHUS 3aJaHUA U OTBETOB Ha BOIIPOCHI M3YUYEHHOTO Marte-puaa, ¢
pacyeToM Ha TIOMOIIb MPENoAaBaTeis B €r0 YCBOCHUH;

- B CJIydasix MPOMYCKOB 0e3 YBaXUTEJIbHOW MPUYMHBI CTY/IEHT 00sI3aH CAMOCTOSITEIbHO U3yUYHUTh
COOTBETCTBYIOIIMI MaTepyalr,

- HEOOXOJMMBIM YCJIOBUEM SIBJISIETCSI CAMOCTOSITEIbHOCTh M WHUIIMATUBHOCTb CTYJCHTOB MpU
KOHTpoJie Habopa Oa/UTOB MO JUCHUIUIMHE I YCIEIIHOTO IPOXOXICHUS IPOMEKYTOUHON
aTTeCTaIUH.

[TopsIoK OpraHU3ary CaMOCTOSATEIbHONW Pa0OTHI CTYICHTOB

CamocrosiTesipHast paboTa CTYAGHTOB IMperoaraer:

- CaMOCTOATEJIbHBI TOMCK, OOpadOTKY (aHAJM3, CHUHTE3, OOOOINEeHWEe W CHCTEMaTH3alnio),
aJIanTanuio HeoOXOAUMOM N0 TUCLUIUIMHE UH(POPMALIUH;

- BHIITOJIHEHHE 3aJJaHHI JIJIST CAMOCTOSITEIbHOW PadOTHI;

- U3yYeHHEe U YCBOCHUE TEOPETUUYECKOrO MaTepHaa, MpeACTaBICHHOTO Ha JIEKIIMOHHBIX 3aHATHIX
¥ B COOTBETCTBYIOIIMX JIMTEPATYpPHBIX HWCTOYHHMKAX (peKOMeHjayemass OCHOBHAas W J0-
MOJIHUTEJIbHAS JIUTEPaTypa);
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- CAaMOCTOSITEIbHOE U3YUYeHHUE OT/IEbHBIX BOMPOCOB KYypCa;
- TIOJITOTOBKA K MPAKTHUYECKUM U JJA0OPATOPHBIM 3aHSITUSIM, B COOTBETCTBUH C PEKOMEH-AIUsMU
npernofgaBaTesiss (BBIIIOJTHEHNWE KOHKPETHBIX 3a/laHUil, COOTBETCTBYIOIIME OpraHU3all-OHHbIE
JEUCTBUS U T.1.).

[Mopsinok opranuzanuu 1a00paTOPHOI pabOTHI CTY/IEHTOB

JlabopaTopHas paboTa CTYAEHTOB IperojaraeT CO3HATeIbHOW aKTUBHOW paOOTHI HE TOJBKO B
Jabopatopuu Npu cOOpPKE YCTAHOBKU M MPOBEICHUU M3MEPEHUI, HO ¥ JJOMa IPH MOJ-TOTOBKE K
U3MepeHusIM, 00pabOTKe pe3yJIbTaTOB U COCTABJICHHS OTYeTa.

BeinonHenue nabopatopHoi padoThl €CTh ONpee/ieHHas! OCIeI0BaTeIbHOCTh IEACTBUI:

— TIOATOTOBKA K 9KCIIEPHMEHTY

— MpPOBE/IeHUE U3MEPEHUIT;

— 00paboTKa MOJTyYEHHBIX PE3yJIbTATOB;

— (popmyHMpOBKa BHIBOJIOB U HAMMCAHKUE OTYETA.

JI71s1 T]paMOTHOTO ¥ OBICTPOTO UX BBHITIOJHEHUSI JOJKHA CIIOKHUTHCS ONpe/ieIeHHasi CUCTeMa 3HAHHUMA
U yMEHUH (OpPUEHTUPOBOYHAS OCHOBA JEWCTBHS), KOTOpash OOeCHeuuT MpaBUIbHOE U
palroHaIbHOE UCIIOJIHEHUE IeUCTBUS.

[TosTOMY BHINIOJIHEHHE KaXI0i JIaOOpaTOpHOW pabOThl HEOOXOAMMO HAYMHATH C WU3YUYCHHUS ee
OIMCaHMs ¥ TIPUBE/ICHNS 3HAHUI B CHCTEMY, 2 UMEHHO:

— SCHO TpeACTaBUTh cebe OOyl IieJib JaHHOW KOHKPETHOW J1abOpaTOpHOM padoThl H
MIOCJIEIOBATENILHOCTD 3a/1a4, pellleHre KOTOPBIX MPUBEIET K JOCTHKEHUIO OKOHYATEILHOH 1IeJH;
— 3HaTh, Kakoe (PU3MUYECKOe SIBJIEHHWE M3Yy4yaeTcss B AaHHOW padoTe, KaKMMU 3aBHUCUMOCTSIM
CBSI3aHBI OMMCHIBAIOIINE €r0 BEJTMUMHBI;

— 3HATh OCHOBHBIE OCOOEHHOCTH 0OBEKTA MCCIeJOBAHUS

— W3YYUTh M yMeTh OOBSCHUTh (PU3UYECKHE OCHOBBI HCIOJIB3YEMBIX B padOTe METOIOB
U3MEPEeHUs UICKOMBIX BEJIMYWH;

— yYMeTh HapUCOBaTh MPHUHIUIUAIBHYI0 CXEMY HCIOJIb3YeMOW YCTAaHOBKM W 3HATh Ha3HAUYEHHE
KaKJIOTO U3 ee Y3JIOB;

— 3HaTh MOCJEeOBATEILHOCTD BHIIIOJHEHH S 3TAMOB JJA00paTOPHON paboTHI;

— uMeTh oOIIee TpeCTaBlIeHne 00 OXMUAAEMBIX pe3ysibTaTax MPOBOAMMOIO SKCIEPUMEHTa W
YMETb BBIOpAaTh METO/I, HYKHBII JJI1 MIX MaTeMaTHUeCKor 0OpaboTKU

[Mopsiiok opraHu3anyy CTy/IEHTOB Ha MPAKTUYECKOM 3aHSATHU

Ha mnpakThueckux 3aHATHSAX OOOOIMIAIOTCS W CHCTeMATH3HMPYIOTCS 3HAHMS, TOJyYeHHbIE Ha
JIEKIIMOHHBIX 3aHATHUAX, U (POPMUPYIOTCS YMEHUSI peliaTh TUIOBBIE 3a1aun. [Ipu perieHun 3agaq
CTYJEHT IOJUKEH YMETb:

- BBIZIEJISATh OIUCHIBaeMOe siBJIeHHEe (OOBEKT), aHATM3UPOBATh YCIIOBUE 33/1aUH;

- BBITIOJTHSATH MIOCTPOSHUE MOJIEIN SIBJICHMS;

- (hopMyIMPOBATh BBIBOJIBI U3 MOJIEIIH;

- BBISIBJISITH IPUMEHEHUS TIOJTYyYEHHBIX 3HAaHUI B PO ECCUOHATBHON AeSATEIbHOCTH.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Tarbsina ButanbeBHa Ky3pbmuHa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20

14


http://www.tcpdf.org

