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PABOYAA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJIA)
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[Mpoduns — MobuibHast CBsSI3b U MHTEPHET Betel (a1 Hadbopa 2023)
dopma obyuenus: Ouynas



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
OTHOLIEHUH. VI3yyeHne QUCHUIUIMHBI OCHOBBIBAETCS HA PAHEE U3YUEHHbIX JUCLUIUIMHAX: BBICIIEN
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 — Mepexoje W MHGopMaTUKuU. JucuMIiiMHa u3ydaercss Ha 2 Kypce, 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 3 Cewmecrp 4 Bcero yacos

OO1mas TpyJ0eMKOCTb 216




AynuTopHbIE 34 48 82
3aHATHUS, B T.U.

Jlexmonnsie (JIK) 17 16 33

[TpakTyeckue 0 16 16
(cemunapckue) (I13,
C3)

Jlaboparopusie (JIP) 17 16 33

CamMocrosTenpHasa 38 60 98
paboTa CTyJeHTOB
(CPO)

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

NpOrpaMMBbl 00yueHUsI IO JUCIUTUIIHE
Kon u WHIuKaTOphl TOCTHKEHUS JlecKpUnTOpBI: 3HAHUS, YMEHUS,
HaVMEHOBaHME KOMITeTeHIIuH, (hOpMHUpyeMbIE B HABBIKU M (WMJIN) OIIBIT AESATEIBHOCTH
KOMIIETeHLIUH paMKax JUCLUILTUHBI

VK-8 3HaeT: HayyHO  OOOCHOBaHHBIE | 3HaTh: TEXHUKY OE30MACHOCTU MPHU
CrIOCcOObI O/IIEPKUBATH pabore B  maGoparopum €
Oe3omnacHsle YCJIOBHSl | MOBBIIIEHHOW OMACHOCTBIO,
KU3HEIeSATETbHOCTH B | oTamsl 9KCTIEPUMEHTAIbHBIX

MOBCEAHEBHOU U ITPO(ECCUOHATIBHOM
NEeSATeNIbHOCTU ISl  COXPaHEeHHUs
MIPUPOJHON Cpefibl U OoOecreYeHusI
YCTOMYMBOTO Pa3BHUTHUSI OOIIECTBA,
BUIBI OMACHBIX CUTYAIUH; CIIOCOOBI
MIPEO/I0JIEHHSI OTIACHBIX U
Ype3BbIYANHBIX CUTYallUid, BOEHHBIX
KOH(JIMKTOB

UCCJIEIOBAHUI Y OCHOBBI U3MEPEHUU
B 00;1acTH MH(POKOMMYHUKALIUI;

VYMmeTs: KBaTM(UIIMPOBAHHO
BBIOMpATh M TPHUMEHSTh CpeICTBa
U3MEPEHUH B NPOdecCHOHATBLHOU
AEATEebHOCTU

B)'IaI[eTLI METOAAMU BEPOATHOCTHU
OLCHUBAHU A BO3HUMKHOBCHUA
HOTGHLII/IaJIbHOI;JI OIIaCHOCTH




IIK-1

IK-1.2. Ywmeer MPUMEHSATh
COBPEMEHHBIE OTEYECTBEHHBIE U
3apyOeKHbIE CPE/ICTBA U3MEPEHUS U
KOHTPOJIs1, IPOBOJUTH
MHCTPYMEHTAJIbHbIE U3MEPEHMUS;

3Hath: (puU3MUYECKHE NPOLECCH U
SIBJIGHU S, JIeKAIle B OCHOBE paOOThI
HOJTYIIPOBOIHUKOBBIX,
JIEKTPOBAKYYMHBIX "
OITO3JIEKTPOHHBIX IPUOOPOB;

VMeTb: OlLeHUMBaTh TEXHUUYECKUE
BO3MOXHOCTH ¥ BBIpAaOATHIBAThH
PEKOMEHJAllMK [0  MOCTPOEHHIO

TEJIEKOMMYHUKAIIMOHHBIX CUCTEM U
CEeTeM, UX JIEMEHTOB U yCTPOUCTB

Bnanets: COBPEMEHHbIMHU
TEXHUYECKUE BO3MOXHOCTSAMU U
BhIpa0aThIBaTh PEKOMEHAAIMU  TI0
HIOCTPOEHUIO
TEeJIEKOMMYHHUKAIIMOHHBIX CHUCTEM U
ceTel, UX JIEMEHTOB U YCTPOUCTB

3. Conep:xkanne QUCHUILIAHBI

3.1. Pa3geanl JUCOUILINHBI H BUABI 3aHATHH

3.1 CTpykTypa JHCHMILIMHBI IS 0YHOM (hOopMbI 00yUeHHUs

Mopyns | Homep [HaumeHnoBanue Temsl pazaena Bcero | Aymutopun | C
pasgena pasgena 4acoB € 3aHATUS P
C
J |1 [JI
K |3 [P
(C
3)
1 1.1 [Tonynposoauu ITonynpoBogHUKOBBIE 53 12 [0 |17 |24
K1 VOB U UX IIPUMEHEHNUE;
bunonsapuse
TpaH3ucTopsl; [loneseie
TPaH3UCTOpHI; Pazinunble
IIOJIyITPOBOTHUKOBBIE
puOOPHI .
2 2.1 Paznuunble o | D1eKTpOHHBIE YCTPOWCTBA 19 510 [0 |14
JIyIPOBOJHUKO Ha OMIOJISIPHBIX U
Bbl€ MPUOOPHI | TOJIEBBIX TPAH3UCTOPAX.
YcrpoiictBa g poBoi
3JIEKTPOHUKH.
3 3.1 OnrosnexkTpoH Creroanoppl. Jlazepsl. 88 12 112 |16 | 48
HBIE U doTonpUEMHUKH.




KBaHTOBbIE OnTpoHs»! .
puOOPHI
4 4.1 MukpoasiekTpo |TexHosornyeckue OCHOBbBI 20 4 (4 10 |12
HUKa MUK PO3JIEKTPOHUKH
Uroro 180 |33 |16 (33 | 98
3.2. Conep:xaHue pa3aeoB JUCHHUILTMHBI
3.2.1. JIeKiHOHHbBIE 3aHATHSA, COJEPKaAHNE H 00beM B Yacax
Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
pasnena (B yacax)
1 1.1 [Tonynpoonuu | Kiaccudukanus. BeimpsmutenbHbie 1 12
KOBBIE TUOJIBI U JETEKTOPHBIE IUO/Ibl: HA3HAUEHUE,
170, YCTPONCTBO, OCHOBHbBIE NapaMeTphl,
MpUMeHeHue; |BiausHue Temreparypbl. CTaOMIUTPOHBDI,
BOJIbTaMIIEpHAsl XapaKTePUCTHKA,
rnapameTpsbl, Ha3HaueHue. Bapukariel,
BAPAKTOPBI, NApAMETPUYECKHE AUOMBIL:
Ha3HA4YEeHUE, OCHOBHBIE ITapaMeTpBbl.
NMiynbcHblE MO HA3HAYEHUE,
rapaMeTphl.
2 2.1 DJIeKTPOHHbIE DJIEKTPOHHbIE YCTPOICTBA Ha 5
YCTPOICTBA HA | OUMOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX.
ounosspHeIX 1 | YcTpoiicTBa 1 poBOI SJEKTPOHUKHU
TOJIEBBIX
TPaH3UCTOPAX.
YcerpoiicrBa
1 poBOn
3JIEKTPOHUKHU
3 3.1 CBeTOINOOHI. OCHOBHbIE XapaKTEPUCTUKU U 12
Jlazepol. @oTo |mapameTpsl cBETOAUOAOB. KOHCTpyKIIMK
NPUEMHUKHU. | cBeTonmonoB. Beibop Tumna cBeToamnosa,
OnTpOHBI. 9JIEKTPUYECKasi MOJIEJIb CBETOAMO/A.

Ceeronnop! MH(PPaKpacHOro
uznydeHus. CBETOANOIHbIE NUCTOYHUKHI
MOBBIIIEHHOH SIPKOCTH U O€JI0ro CBeTa..

BoJiokoHHO-ONTHYECKUE YCUITUTENN U
nazepbl. CBETO-U3ITyvaloye AUOIb 1S
BOJIOKOHHO-ONTUYECKUX CUCTEM.
CpaBHuTEIbHASA XapaKTEPUCTHKA
JIa3epoB U CBETOAMOI0B. [IpuHIum
paboThl hOTONPUEMHBIX TPUOOPOB.
XapaKTepUCTUKU, TApaMETPbl U MOJIEH
otonpuemMHuKoB. POTOAMOAB HA




OCHOBE p—n nepexoaa.Poroanoasl ¢
p—i—n cTpykTypoil. PoToanoab!
ortku. ®otognonsl ¢
reTepoCTpyKTypoii . JIaBuHHbIE
poroguoapl. Y cTporUCTBO, MPUHLIMIT
JEUCTBUS U CTPYKTYpHAs CXema
ONTPOHA.

4.1

TexHomornuec

KH€ OCHOBHI MU

KPOJIEKTPOHU
KH

KowmmnekcHas MHUKPOMUHHUATIOpU3alA.

OcHoBHas 3aJa4a MUKPO3JIEKTPOHUKH.
Knaccudpukanms uznenmii
MUKPOJIEKTPOHUKU. ba3oBbie
TEXHOJIOTMUYECKHUE TTPOLIECCHI
W3TOTOBJICHHS TTOJIYTIPOBOJAHUKOBBIX
uHTerpaibHeix Mukpocxem (MMC)
(SMUTAKCHA, TEPMUYECKOE OKUCIICHUE,
g dy3us, MIOHHOE JIETUPOBAHUE,
(oromurorpacdus, Metayu3anys).
Huone! noxynpoBogHukoBbix MMC.
JInoIHOE BKIIIOUYEHHUE TPAH3UCTOPOB.
MHoOrosmurTepHsie 1
MHOTOKOJUIEKTOPHBIE TPAaH3UCTOPHI,
TpaH3ucTophl ¢ Gapbepom LloTku.
["'opr30oHTANIBHBIE M BEPTUKAJIBHBIE P-N-
P TPaH3UCTOPHI U cynepoeTa-
tpansucropsl. MIII ¢ ogarM THIIIOM
kangaios (n-MITI1, p-MII) u ¢ aByms
TUITAMU KaHAJIOB (KOMIUIEMEHTAPHBIE
KM/IIT). OCOOEHHOCTH 3TUX CXEM.
ITapameTpbl 1 XapaKTEpUCTUKH
IIACCUBHBIX JIEMEHTOB
MOTYNPOBOJIHUKOBBIX UMC
(Inppy3MOHHBIX U HIOHHO-
JIETUPOBaHHBIX PE3UCTOPOB,

g dy3nonabx 1 MIIT
KOHJ/IEHCATOPOB) U OTJIMYUE UX OT
COOTBETCTBYIOLIMX apaMETPOB U
XapaKTEPUCTUK JIUCKPETHBIX
PE3UCTOPOB U KOHAEHCATOPOB.

3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAePrKaHNe H 00beM B yacax

Mopynb

Howmep
pasgena

Tema

Copepxanue

TpynoemMKocTb
(B yacax)

3.1

CBeToauoasI.
Jlazepel. ®oto
IPUEMHUKU.

OcHOBHBIE TApAMETPHI ONTUYECKOTO
n3iydeHus. PoTromeTpuyeCcKue u
HEPreTUYECKUE XapaKTEPUCTUKH

ONTUYECKOro u3inyvyenus. Temiosoe

12




u3ny4yeHue. VICTOUHUKY U3TyqYeHusl.
[TpreMHUKH U3TyYeHUS
4 4.1 Texnomornuec Huonel nomynpoBoaHUKOBbIX TMC. 4
KHe OCHOBbI MU | JIMOAHOE BKJIIOUEHUE TPAH3UCTOPOB.
KPO3JIEKTPOHHU CriocoObI N3OSN MEXKITY
KM kommoneHTamu UMC u ux
OCOOEHHOCTH.
3.2.3. JlabopaTopHble 3aHATHSA, COJIEPKaHNe H 00beM B Yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paznena (B acax)
1 1.1 IMonynpoeonuu | BeogHOe 3aHsITHE, 00IIME TPeOOBAHUS 17
KOBBIE IUOJIBI M |10 0pOpMIIEHHIO OTYeTOB. Tpedo-BaHus
1504 0 TeXHUKe Oe3omnacHocTr. OKka3aHue
pUMeHEeHNe MIEPBOM MTOMOIIY MOCTPa-AABIIUM MPU
MOPaXKEHUH TeKTPUIECKUM
TokoM.MccnenoBanue peakuuu
UHTETPUPYIOIIETo U
muddepenimpyioniero Konrypa KC-
LN HA UMITYJIbCHBIA CUTHAJL.
3 3.1 Ceeronuop!. NccnenoBanns xapakTepUCTUK 16
Jlazepsl. Poto ONTUYECKUX MUCTOYHUKOB.
MPUEMHUKHU. HccnenoBanue noisipu3allmOHHbIX
XapaKTePUCTHK JIa3€PHOTO U
CBETOU3JIyYAIOIIEro AUOIOB.
CpaBHUTEIBHOE UCCTIEIOBAaHUE BATT-
aAMIIEPHBIX XAPAKTEPUCTUK JIA3EPHOTO U
CBETOM3JTYYAIOIIero AUOIOB.
4
3.3. Conep:xanue MaTepHuaIoOB, BLIHOCHMbIX HA CAMOCTOSITEJbHOE H3YUeHHe
Monyns | Homep | CopepxaHue MaTeprasioB, Buapl camocrositenbHOI TpynoemMKocThb
pasnena BBIHOCHMOT'O Ha JIEeATEIbHOCTH (B yacax)
CaMOCTOSITEIbHOE
U3y4eHue
Koncnekt; ke i 24

1.1

DJIeKTPONPOBOAHOCTH MOJT
yIPOBOAHUKOB. Pr3ruecKkn
€ MPOILIECCH B JIEKTPOHHO-
JBIPOYHBIX MEpexoiax u
KOHTaKTax./I1oIsl ¢
6aprepom IlloTkw,
napaMeTpbl, CPAaBHEHHUE C

pecypcsl; [loaroroBka k
3ammre j1ad paod,
MOJTrOTOBKA K KOJUIOKBUYMY




OOBIYHBIMU AUOAMH,
npuMeHeHus. TyHHeIbHble
AMO[bl, OCOOEHHOCTH
YCTPOMCTBA,
BOJIbTAMIIEpHAas
XapaKTepUCTUKA,
napameTpbl, IPUMEHEHHUS.
Jl1oibl CO CTPYKTYpOi p-i-
N TUIA, IPUHLMIT PaOOTH,
napaMeTpsbl, IPUMEHEHHE.

2.1

DJIEeKTPOHHBIE YCTPOMCTBA
Ha OUTIOJISIPHBIX U TIOJIEBBIX
TpaH3UCTOpax. Y CTPOUCTBA

U POBOM NEKTPOHUKHU

Koncnekr; xkcrr; 91
pecypchi;

14

3.1

doromMeTpruYecKue u
SHEPreTUYECKUe
XapaKTEPUCTUKHU

ONTUYECKOI0 U3JIy4YEHUS.
Hcnosp3oBanue
BBIHYKJIEHHBIX I1€PEXOI0B
IUIsl yCUJIEHUS
3JIEKTPOMArHUTHOT'O MOJIA.
NznyyaTenn Ha ocHOBE
reTEPOCTPYKTYP.
DOTOTPAaH3UCTOPHI.
POTOTUPUCTOPHI.
OcHoOBHBIE
XapaKTEPUCTUKU U
napameTpsl
¢oropesucropa. [13C-
npueMHbIe (POTOPUOOPHI.
DNeKTpruYecKas MOJEIb
ontpoHa. Pe3ucropHsie
OITOIAPBI

KoHxcriekT; Dkcerr; D
pecypcbl; [ToaroroBka k
3amure j1ad paod,
MOJrOTOBKA K
TEeCTUpOBaHUI0, Perenue
Pa3sHOYPOBHEBBIX 33/1a4

48

4.1

TemmnepaTypHbie
K03(ppULIMEHTHI
COIPOTHBJIEHUN U
€MKOCTE! IaCCUBHBIX
3JIEMEHTOB
MOJTYTTPOBOTHUKOBBIX
HNMC, ux ocCHOBHBIE
OTJIMYUS OT JUCKPETHBIX
[MaCCUBHBIX KOMIIOHEHTOB.
CriocoObI 30N MEXKITY
komMmnoHeHTamMu UMC u nx
ocodennoctu. Criocod
W30JIALUHI 3JIEMEHTOB B

KoncnekT; Dkcrr; 9
pecypesr; [loaroroBka
JOKJIaIOB

12




HOJTYIIPOBOTHUKOBBIX
MMC, BHIIIOJTHEHHBIX HA
OCHOBE OUMOJISAPHBIX
CTPYKTYp U
HIOCJIE/I0BATEILHOCTh
TEXHOJIOTMYECKUX
ornepauui Npy ux
usrotoByieHnu. [ uOpuaHbIe
MHTErpaJibHble
MHUKPOCXEMBI
(MUK POCOOPKH).
OcobeHHoCTH
TOJICTOIUIEHOYHBIX U
toHKOIIeHouyHbIX UMC, a
TaKKe MnapaMeTpsl U
XapaKTEPUCTUKHU UX
MIACCUBHBIX JIEMEHTOB
(pe3ucTopos,
KOH/IEHCATOPOB,
VHIyKTUBHOCTEN).
OcHoBHBIE 3Tarnbl COOPKU U
TUIbI KOPITYCOB AJIsI
MOJIyIPOBO/IHUKOBBIX U
ruopunHbx UMC.

4. ®oH OLIEHOYHBIX CPE/ICTB /IS IPOBe/IeHUs TEKYIeHd 1 MPOMe KyTOYHOMI
aTTecTaniu 00yJarIuXCcs M0 U CIUILINHE

(I)OH,I[ OLICHOYHBIX CPEACTB TEKYLIETO KOHTPOJIA U HpOMC)I(YTOQHOﬁ aTrecraiyuy 1o uToramM
OCBOCHUSA NUCHUIIIMHBI ITPEACTABJICH B IPHUJIOKCHUM.

POH[I OLIEHOYHBIX CPEJICTB

5. Yue6HO-MeTOAMUECKO€e M MH( OpMAINIOHHOE O0ecneuyeHne JHCIUIIHHbI
5.1. OcHoBHas IMTEpaTypa
5.1.1. IleuaTHble U3aHUA

1. 1.Mwunos3opoB, Oner BnagumupoBud. DneKTpoHHMKa : yueOHuUK / MwusoszopoB Oner
Bnagumuposuy, [Tankos MBan I'puropseBuu. - 4-e usg., crep. - Mocksa : Beicias mkona, 2008. -
288 c. : mi. - ISBN 978-5-06-004428-7 . 2.1llyka A . A. DnekrpoHuka : yued. nocodue / lllyka
Anekcannp AnekcaHapoBud. - 2-e usfl. - Cankrt-Ilerepoypr : BXB-IletepOypr, 2008. - 752 c. : u.
- (Yuebnas nuteparypa s By3oB). - ISBN 978-5-9775-0160-6. 3. KaBoponkoB, Muxann
AHaTonbeBUY. DJIEKTPOTEXHUKA W IJIEKTPOHMKA : yued. mocodue / KaBopoHkoB Muxaun
AmnarosbeBuY, Ky3un Anekcannp Brnagumuposuu. - 3-e usg., crep. - Mocksa : Akagemus, 2010. -
400 c. - (Boiciiee npodeccuonanbHoe oopazoBanue). - ISBN 978-5-7695-7041-4 . 4. I'pebHeB, A.
K. OnrosnekTpoHHbIe 3j1eMeHTH U ycTpoiicTBa / ['pebneB Anatonuii KoncrantunoBud, I'punux


/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

Bnagumup Hukonaesuu, Imutpues Bukrop Ilerposuu; nog pen. FO.B. I'ynseBa. - Mocksa :
Paguo u cBasp, 1998. - 336c : un. - ISBN 5-256-01385-8 : 45-00. 203k3 5. DnekTpoHHbIE,
KBAaHTOBBIE MMPUOOPHl M MUKPO3NEKTpoHUKa: Yued. Ilocobue s By3os/ 10.JI. BobpoBHuKOBa,
C.A. Kopawios, N.A. Kpatukos u np.; [lox pen. Ilpod. H.JI. denoposa.-M.: Paguo u cBsi3b,
2002-560c.: mir. ISBN 5-256-01169-3, 15 3k3 6. Mycaes, 3. C. OnNTo3/1eKTPOHHBIE YCTPOUCTBA HA
MOJIyTIPOBOTHUKOBHIX M3nydatessix / Mycaes Dapaap CeiiparoBuy. - Mocksa : Paano u cBsi3b,
2004. - 208c.: mi. - ISBN 5-256-01711-X: 181-50. 13 ak3

5.1.2. U3panua n3 DBC

1. 1. Kobbuibckuid, B.A. DneKTpoTeXHUKA U 31eKTpOHUKA : yued. nmocodue / B. A. KoObutbckuii. -
Yura : 3a0l'Y, 2015. - 167 c. - ISBN 978-5-9293-1491-9 . [DnekTpoHHbli pecypc]. Pexum
Jocryna: http://mpro.zabgu.ru/ProtectedView/Book/ViewBook/492 2. OcHOBBI ONITO3JIEKTPOHUKH
U Jla3epHON TexHUKM [DnekTponHelid pecypc] / W.A. IlanoBa - M. : ®JIMHTA, 2017. -
http://www.studentlibrary.ru/book/ISBN9785976500404.html

5.2. JlonoHUTeEJILHAS JUTEpaTypa
5.2.1. IleyaTHbIE N3 JaHUA

1. 1.bo6posckuii 0. JI. DnekTpoHHBIE, KBAHTOBbIE MPUOOPH U MHUKPOIJIEKTPOHHUKA : y4eO.
nocooue / booposckuii FOpuii JIbBoBuu, Kopamnos Cepreit Anekcanaposud, Kpatupos Uropp
AnekceeBuu U 1p.; nox pen. H.II. ®enoposa. - Mocksa : Paguo u cBsase, 2002. - 560c. : un. - ISBN
5-256-01169-3 2. JlazapeBa, C. B. DiekTpoTeXxHUKa U JIEKTPOHUKA : y4eO. mocodue : Y. 1 /
JlazapeBa Cserniana BanepbeBHa, IlloniBanos 0puit Pununnosuy, [Jeic Janun AnekcanapoBud. -
Yura : Yurl'Y, 2009. - 148c. - ISBN 978-5-9293-0478-1. 3. KaranoB B.M. OcHoBbI
PaAMO2JIEKTPOHUKU U CBsA3M : y4yeO. nocodue / KaranoB Buibsam Wibuu, butiokos Biagumup
KcenodonroBuu. - Mocksa : 'opstuas muaus-Tenekom, 2007. - 542 c. : un. - (YuebHoe nocodue).
- ISBN 5-93517-236-4. 4. IlpsaaumnukoB B. A. DneKTpoHMKa : MOJHBIM Kypc JeKuuu /
[MpsanmHKOB BukTop AnekceeBwd. - 6-e¢ u3n. - Cankr-Ilerepoypr : KOPOHA Bek, 2009. -
416c¢. : un. - ISBN 978-5-7931-0520-0 . 5. Bynsrues, A. JI. DnektponHsie npudopsl / Byibiues
Anaromuii JleonupoBuu, Jlsmun Ilerp MuxainoBuu, TymunoB Eprenuwit CraHUC/IaBOBUY. -
Mocksa : Jlaut JITH, 2000. - 416¢. : mi1. - ISBN 5-89818-048-6 : 96-00. 5 3x3 6. DaeKTpOHHbIE
npuOOPBl M YCTPOMCTBA HA MX OCHOBE : crpaBoyHasi KHura / BeictpoB IOpuit Anekcanaposud [u
ap.]; mon pen. FO.A. BeictpoBa. - 2-e u3a., nepepad.u gon. - Mocksa : UIT PaguoCodrt, 2002. -
656c. : wun. - ISBN 5-93037-082-6 : 328-00. 4 »sk3 7. O.H. Epmakos [lpuxnagHas
onrovnekTponuka, MockBa: Texnocdepa, 2004.-416¢c. 5 sk3 8. Iynkun, B. M. KsanroBas
9eKTpoHrKa. [Ipubopbl U X npumeHeHue : y4yeO. mocooue / [ynkwn Banentun MBaHoBUY,
[TaxomoB JleB Hukomnaesnu. - Mocksa : Texnocdepa, 2006. - 432 c. - ISBN 5-94836-076-8 :
238-00 10 3k3

5.2.2. Uzpannsa u3 9BbC

1. 1. Bencnasckuii, B.B. YueOHOe poeKTHpOBaHKE IEKTPOHHBIX YCTPOKUCTB : yued. mocodue B.
b. Bencnasckuii. - Yura : 3a0l'Y, 2015. - 182 c. - ISBN 978-5-9293-1408-7. [DneKTpoHHBIA
pecypc]. Pexum  nmocryma:  http://mpro.zabgu.ru/ProtectedView/Book/ViewBook/367 2.
MuwuioB3opoB, Ouser BrnaaumupoBud. OCHOBBI JIEKTpOHUKU : YueOHUK / Mwuo3opos Orer
Bnanumuposuya; Munos3zopos O.B., [TankoB WN.I'. - 6-e uza. - M. : U3natensctBo FOpaiit, 2017. -
344. - (IlpodeccronansHoe oOpazoBanue). - ISBN 978-5-534-03249-9 : 131.86. Ccpuika Ha

10



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

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE€ 1 OUCKOBbIE€ CHCTEMbI

HazBanue

Ccruika

Bencnagsckuii, B.b. YueOHoe npoekTrpoBaHue
9JIEKTPOHHBIX YCTPOUCTB : yueO. mocodue B. B.
Bencnasckuii. - Yura : 3a0I'Y, 2015. - 182 c. -
ISBN 978-5-9293-1408-7. [DneKTpOHHBIN

pecypcl.

http://mpro.zabgu.ru/ProtectedView/Book/Vie
wBook/367

Munos3opos, Oser BrnagumupoBuu. OcHOBBI
9JIEKTPOHUKHM : Y4ueOHUK / Muos3opos Ourer
Bnagumuposuy; Munoszopo O.B., Ilankos
N.I. - 6-e m3a. - M. : UznatensctBo FOpaiir,
2017. - 344. - (IlpodeccuoHanabHOE
obpazoBanue). - ISBN 978-5-534-03249-9
131.86

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

6. ITepeyeHb MPOrpaMMHOTI0 00ecneYeHusI

[IporpammHoe obecnieuenue odmiero HazHadeHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC

"Merallpo".

HpOFpaMMHOC obecrieueHue CIIENMAJIbHOI'O HAa3HAYECHU A

1) 1C-burpukc: Kopnoparusnsii nopran - Kommnanusa 1C: Ilpennpustue 8. Komruiekr mis
00y4eHUs1 B BBICIIUX U CpeJHUX yueOHbIX 3aBenenusx 7-Zip ABBYY FineReader Adobe Audition
Adobe Flash Adobe In Design Adobe Lightroom Adobe Photoshop

7. MaTepHajJbHO-TEXHHYECKOE 00ecnedeHne 1 CIUNIMHBI

HanmeHoBaHMe OMENIeH!H /151 TPOBEACHHUS
yueOHbIX 3aHATUN W U1 CaMOCTOSTENILHOM
paboThl 0OYYAIOIIMXCS

OcHaleHHOCTh CHeUNAIbHBIX TIOMEIIEHUN 1
MOMEIIEHUH JIJIs1 CAMOCTOSITENTbBHOU PadOThI

VyeOuble ayauTopuu il TPOBEAEHUS
3aHATUH JIEKLIMOHHOTO THIIA

VyeOHble  ayaWTOpUW IS TIPOBEJICHUS
MPaKTUYECKUX 3aHATUI

VyeOHble ayauTOpuUu Ui TIPOBE/ICHUS

71abOpaTOPHBIX 3aHATUI

VyeOHble ayguTOpUM AJis MPOMEXYTOUHOM
aTTecTaluu

CocrtaB 060py10BaHNSI ¥ TEXHUYECKUX CPEICTB
oO0y4yeHHs1 yKa3aH B TAclopTe ayIuTOpPUH,
3aKperIeHHOW pacluCcaHueM Mo (pakyIbTeTy
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Vuebnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
TPYIIIOBBIX U MHIVBUIYAJIbHBIX KOHCYJIbTAIIMK | OOy4eHHsl yKa3zaH B TaclopTe ayIuTOpPUH,
3aKPEIJIEHHON PaCIIMCaHUEM M0 Kaenpe

V4eOHble ayTUTOPUM IS TEKYIIEH aTTeCTaluu

8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUA IO OPraHn3allui U3YyYeHUA QU CIHUIIIINHbI

Jlekimu SIBJISIIOTCS  OCHOBHBIM HCTOYHHMKOM TEOPETHMUYECKOr0 Marepuayia 1o JAWCIUTUIMHE
«DNIeKTPOHHBIE KBAHTOBbIE MPUOOPHI M MUKPOITEKTPOHUKa». [locerienne u KOHCIeKTUpOBaHUE
JIeKIMA  sBJISIeTC  00sA3aTENIbHOM  COCTABJISIONICH — YCHENIHOTO  OCBOCHHUSl  JWCIUIUIMHBI
00yYaOIIUMUCH.

s 3¢peKTUBHOTO OCBOEHHSI MaTepuajia JUCIUIUIMHBL «DJEKTPOMArHUTHBIE TMOJISI M BOJIHBI»
HEOOXO/IMMO BHITIOJIHEHUE CIIeYIOIINX TPeOOBAHUIA:

- 00s3aTesIbHOEe TOCEIEHNEe BCEX JICKIMOHHBIX W TMPAKTUYECKUX 3aHSATHH, CHOCOOCTBYIOIIEe
CUCTEMHOMY OBJIAJICHUIO MAaTepUAJIOM Kypca;

- BCE BOITPOCHI COOTBETCTBYIOIIMX Pa3/IeioB M TEM IO TUCHUILIMHE HEOOX0IUMO (PUKCHpOBaTh (Ha
JOOBIX HOCUTENSIX UH(OPMALIUH);

- 00s3aTeNbHOE BBHIMOJIHEHUE JIOMAIIHUX 33JaHUi SIBJISETCS BaKHEWIIMM TpeOOBaHUEM U
ycnoBrueM (POPMUPOBAHUS LIEIOCTHOTO U CUCTEMHOTO 3HAHUSI M0 JUCLIUIUIMHE;

- 00513aTeJILHOCTD JIMYHOM aKTUBHOCTH KJK/IOTO CTY/ICHTA Ha BCEX 3aHATHUSAX IO TUCIUTUIAHE;

- B CJIy4asiX HESICHOCTH KaKHMX-JTMOO BOIIPOCOB, OOCYKIaeMbIX Ha 3aHSATHIX, HEOOXOJUMO 3a]aTh
COOTBETCTBYIOIIVE BOIIPOCHI MPETIOIABATENIO, & HE OCTABJIATh MX HEMOHSTHIMU;

- B CJIydasx MPOIYCKOB 3aHSITUN MO YBaXWUTEJIbHBIM MPUYMHAM CTyJEHTaM MpPeAoCTaBIseTCs
NIPaBO TOATOTOBKU M TPEJICTABICHUS 3aJaHUi U OTBETOB Ha BOIPOCHI M3YUYEHHOTO MaTte-puana, C
pacyeToM Ha OMOIIIb MPENOAABATENS B €r0 YCBOCHUHU;

- B CJIy4asix MPOITyCKOB 0e3 yBaKUTEJIbHOU MPUYMHBI CTYJIEHT 00S13aH CAMOCTOSATEIbHO U3YYHTh
COOTBETCTBYIOIIHII MaTepuall;

- HEOOXOAMMBIM YCJIOBUEM SIBJISIETCSI CAMOCTOSITENIbHOCTh M WHHIIMATUBHOCTb CTYJEHTOB MpHU
KOHTpoJie HaGopa Oa/uIOB MO JUCHMUIUIMHE JAJisl YCIHEIIHOTO MPOXOXISHUS MPOMEKYTOUHON
aTTecTaluy.

[Mopsnok opraHU3aluK CaMOCTOSITEIBHOW PaOOThI CTYJCHTOB

CamocTosiTenpHast padoTa CTyIEHTOB MPeIoJiaraer:

- CaMOCTOSITEJIbHBII TOMCK, 00paOOTKy (aHaiu3, CUHTE3, O0OOINEHHE M CUCTEMATU3AIMIO),
a/IanTanuio HeoOXOAMMOW IO TMCIUIUTNHE MH(POPMALIUH;

- BBIIIOJIHEHHE 3aJaHUI AJI1 CAMOCTOSTEIbHOU PadOThI;

- U3yYeHHEe U YCBOGHUE TEOPETUIECKOro MaTeprasa, MPeACTaBICHHOrO Ha JIEKIIMOHHBIX 3aHATHSIX
U B COOTBETCTBYIOIIMX JIUTEPATYpPHBIX HCTOYHMKAX (peKOMEHayemasi OCHOBHAasi U [0-
TMIOJIHUTEJIbHAS JINTEPATYypa);

- CAaMOCTOSITEIbHOE U3YUYeHHUE OT/IETbHBIX BOMPOCOB KYypCa;

- TIOJITOTOBKA K MPAKTHUYECKUM U JTA0OPATOPHBIM 3aHSITUSIM, B COOTBETCTBUH C PEKOMEH-AIUsIMU
npernofaBaTesiss (BBHIIOJTHEHNWE KOHKPETHBIX 3a/laHUif, COOTBETCTBYIOIIME OpraHU3all-OHHbIE
JEUCTBUS U T.1.).

[Mopsinok opranuzanuu 1a00paTOPHOI pabOTHI CTY/IEHTOB

JlabopaTopHass paboTa CTYAEHTOB IpearojaraeT CO3HATeIbHOM aKTUBHOW paOOTHI HE TOJBKO B
Jabopatopuu Tpu cOOpPKE YCTAHOBKU M MPOBEICHUU M3MEPEHUI, HO U JJOMa IMPH MOJ-TOTOBKE K
U3MepeHusIM, 00pabOTKe pe3yJIbTaTOB U COCTABJICHHS OTYeTa.

BeinonHenue nabopatopHoi padoThl €CTh Onpee/ieHHas! OCIeI0BaTeIbHOCTD IEACTBUI:

— TIOATOTOBKA K 9KCIIEPHMEHTY

— MpPOBE/IeHUE U3MEPEHMUIT;
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— 00paboTKa NOJTyYEeHHBIX Pe3yJIbTaTOB;

— (pOpMyIMPOBKA BBHIBOJIOB M HAIMCAHUE OTYETA.

J171s1 rpaMOTHOTO M OBICTPOTO MX BBHINIOJHEHUS JI0JKHA CJIOKHUTBCS ONpeeieHHast CUCTeMa 3HAHUI
U yMeHUH (OpPUEHTUPOBOYHAs OCHOBA JICWCTBHSA), KOTOpass OOeCHeuuT TpPaBWIbHOE U
palMOHAILHOE MCIIOIHEHUE IEHCTBHSI.

[TosTOMY BBHINIOJIHEHHE KaXA0# JIaOOpaTOpHOW padOThl HEOOXOAMMO HAYMHATH C W3YUYEHHUsS ee
OIMCaHUsI ¥ IPUBEJCHUS 3HAaHUI B CHCTEMY, 2 IMEHHO:

— $SCHO TIpeACTaBUTH ceGe OOlIyl0 IeJb JaHHOW KOHKPETHOW J1a0opaTOpHON padoThl H
TI0CJIeJOBATEILHOCTD 3a/1a4, pellieHre KOTOPhIX MPUBEIET K JOCTHKEHUIO OKOHYATEIbHOM 1eJIH;
— 3HaTh, Kakoe (pU3MUECKOE sIBJICHHE HM3Yy4YaeTcsl B JaHHOW padoTe, KaKUMH 3aBHCHUMOCTSIM
CBSI3aHBI ONMCHIBAIOIINE €r0 BEINYMHBI;

— 3HaTh OCHOBHbBIE OCOOEHHOCTH OOBbEKTa UCCISTOBAHUS

— U3YYAThb M YMETb OOBSCHUTH (PU3MUYECKHME OCHOBBI MCIOJIL3YeMBIX B paboTe METOJOB
N3MEPEHU S UCKOMBIX BEJIMYHH;

— yMeTb HapUCOBaTh MPHUHIMIHAIBHYIO CXeMy HCIOJIb3YeMOH YCTAHOBKM M 3HATh Ha3HaUeHUE
KaXKJI0TO U3 ee y3JIOB;

— 3HATh NOCJIEJOBATEILHOCTD BBHIMTOJHEHHSI STANIOB JIAOOPATOPHON padOTHI;

— uMeTh oOllee MpeACTaBieHre 00 OXHUIAEMBIX pe3yJbTaTax MPOBOJMMOIO IKCIIEPUMEHTA U
YMETh BHIOpaTh METO/, HYKHBIN IS UX MaTeMaTUIeCKON 00paboTKH

HOPHIIOK OpraHu3alyu CTyJE€HTOB Ha IMPAKTUYCCKOM 3aHATHU

Ha mnpaktuyeckux 3aHATHSAX OOOOIIAIOTCS M CHCTEMATU3UPYIOTCS 3HAHMS, IOJyYeHHbIE Ha
JIEKIMOHHBIX 3aHATHUSAX, U (POPMUPYIOTCS YMEHHUS pelliaTh TUIOBbIE 3a1auu. [Ipu pemenun 3agayd
CTYZIEHT JIOJUKEH YMETb:

- BBIJICJIATH OIMCHIBaEMOE siBJieHHE (0OBEKT), aHATM3UPOBATh YCJIOBUE 33/1a4H;

- BBHITIOJIHATH MIOCTPOSHUE MOJIEIIN SIBJICHHUS;

- (hOpMyYIMPOBATH BHIBOJIBI U3 MOJIEIIH;

- BBISIBJISITH IPUMEHEHUSI TIOJTyYeHHBIX 3HAHUH B MPOpECCUOHATBHON AeATeIbHOCTH.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Tarbsina ButanbeBHa Ky3pbmuHa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
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