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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

[Mpodrie — OnTHyeckue cucTeMsl U ceTH cBs3u (i Habopa 2021)
dopma odyuenus: OuHas



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 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

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 3HaeT: HayyHO  OOOCHOBaHHBIE | 3HaTh: TEXHUKY OE30MACHOCTU MPHU
CHOCOObI MOAEPKUBATD pabote B JaGopatopuu c
Oe3oIacHbIe YCJIOBUSl | MOBBIIIEHHON OMACHOCTBIO,
KU3HEEATEIbHOCTH B | 3Tamsl 9KCIEPUMEHTATIbHBIX
MOBCEIHEBHOMN M TPO(PECCUOHAILHON | MccrieIoBaHUI M OCHOBBI U3MEPEHUHU
JNesITeIbHOCTU ISl COXpaHeHus | B 00JacTu MH(OKOMMYHUKAIHIA;
MIPUPOJHON Cpefibl U OoOecreYeH s
YCTOMYMBOTO pPa3BUTUSI OOIIECTBa, | YMeTh: KBAIM(DUIIMPOBAHHO
BU/IBl OMACHBIX CUTYAIWii; CIIOCOOBI | BHIOMpaTh M TPUMEHSTh CPEICTBA
MIPEO/I0JIEHHSI OTIACHBIX U U3MepeHuil B MpodecCUOHATbHOM
Ype3BbIUAHBIX CUTYallUid, BOCHHBIX | IeATEILHOCTH
KOH(JIMKTOB

Bnagets: meromamMu BEpOSITHOCTH
OIICHUBAHUS BO3HUKHOBEHHUS
MOTEHIMATIbHON OMAaCHOCTH
3. Conep:xanue JuCHUNIHHBI
3.1. Pa3zgeapl JUCHUILIMHLI H BHABI 3aHATHH
3.1 CTpykTypa QU CHMILIAHBI 1Js1 0YHOI (hopMBbI 00yUeHusI

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

J(IT | JI

K [3 [P

(C




3)
1.1 ITonynposoguu | IloaynpoBOAHUKOBBIE 53 12 [0 |17 |24
KU JMOJIBI U X TIPMMEHEHUE;
bunonsapuse
Tpan3ucropsl; [loseBbie
TpaH3UcTOpbl; Paznnunsle
MOJTyIIPOBOIHUKOBBIE
npuoOOpHI .
2.1 Paznuunbie o | DeKTpOHHbBIE YCTPOICTBA 19 510 |0 |14
JIyIIPOBO/IHUKO Ha OUTIOJISIPHBIX
Bbl€ PUOOPHI | TOJIEBBIX TPAH3UCTOPAX.
Yerponcrea uudgpoon
3JIEKTPOHUKM.
3.1 OnrosnexkTpoH Caeroanoppl. Jlazepsl. 88 12 |12 |16 | 48
HbIE U doTonpreMHUKH.
KBAHTOBBIE OnrpoHs! .
pudOpbI
4.1 MuxkpoanekTpo | TexHosornyeckue OCHOBBI 20 4 14 [0 [12
HUKa MUKPO3JIEKTPOHUKH
Utoro 180 |33 |16 |33 [98
3.2. Conepxxkanue pa3jesioB JUCHUILINHBI
3.2.1. J/lekuuoHHbIEe 3aHSITHS, CO/Iep:KaHie U 00'beM B yacax
Howmep Tema Copepxanue TpyaoeMKocTh
paznena (B yacax)
1.1 [Nonynpoeonnu | Knaccudpukanms. BeinpsamuTensHble 1 12
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.

2.1 DJIEKTPOHHBIE DJIEKTPOHHbIE YCTPOWCTBA HA 5
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

OCHOBHbBIE XapaKTCPpUCTUKU U

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.

napamMmeTpbl cBeToano10B. KoHcTpykimu

12

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
COOTBETCTBYIOLIUX MapaMeTPOB 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 12
Jlazepsl. Poto y3iyyeHus1. PoToMeTpuyecKue u
MPUEMHUKU. SHEepreTu4ecKre XapakTepUCTUKU
ONTUYECKOro u3nydyeHus. TernoBoe
u3nydyeHue. VICTOUHUKY U3Ty4YeHusl.
IIpuemMHUKHY U3ITydeHus
4 4.1 TexHonornuec Huoas! noxynposoaHukossix UMC. 4
K1e OCHOBBI MU | [IMOAHOE BKJIIOYEHUE TPAH3UCTOPOB.
KPO3JIEKTPOHU CriocoObl N30SI MEXKITY
KU komnoHeHTamu UMC u ux
0COOEHHOCTH.
3.2.3. JlabopaTopHble 3aHATHSA, COJIePKaHNE H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocThb
pasnena (B yacax)
1 1.1 [MonynpoBomuu | BBogHOE 3aHsTHE, OOIIUE TPeOOBAHUS 17
KOBBIE IUOJIBl M |10 0popMIIeHHIO OT4YeTOB. Tpedo-BaHus
ux 1o TexHuke 6e3onacHoctu. OkazaHue
NpUMEHEeHNe MEPBOIA MOMOIIY MOCTPA-AABIIUM IPU
MOPaXKEHUH TEKTPUUECKUM
ToKOM.VccnenoBanue peakuyu
UHTETPUPYIOIIEro U
muddepenimpyomiero Kourypa KC-
LN Ha UMITYJIbCHBIA CUTHAJL.
3 3.1 CBeTOINOOHI. HccnenoBanusa xapakTepucTuk 16
Jlazepsl. Poto ONTUYECKUX UCTOUYHHUKOB.
MIPUEMHUKU. HUccnepoBanrie noasipu3aiioHHbIX

XapaKTePUCTHK JIaA3€PHOTO U
CBETOM3ITYYAIOIIErO TUOIOB.
CpaBHUTEIbHOE UCCIIEI0BaHUE BATT-
aMIEePHBIX XapaKTEPUCTHK JIA3EPHOTO U
CBETOM3JTYYaIOILIEr0 JUOAOB.




3.3. Conep:xanue MaTepuaoB, BLIHOCHUMBIX HA CAMOCTOSITEJIbHOE H3yYeHue

Mopynb

Homep
pazzaena

CopaepxaHue MaTepualioB,
BBIHOCHMMOTI'O Ha
CaMOCTOSTEILHOE
U3y4yeHue

Bunpe! camocTosATeIbHOM
EATEILHOCTH

TpynoemMKocTh
(B 4acax)

1.1

DJIEKTPONPOBOAHOCTD TOJI
yIPOBOJHUKOB.Pu3nyecku
€ MPOLIECCHI B IJIEKTPOHHO-
ABIPOYHBIX NIEpEX0Jax U
KOHTakKTax./Inomapl ¢
6apbepom IlloTkwy,
napaMeTpbl, CpaBHEHUE C
OOBIYHBIMH AUOAMH,
npuMeHeHus. TyHHeIbHble
AMOJbl, OCOOEHHOCTH
YCTPOICTBA,
BOJIbTAMIIEpHAs
XapaKTepPUCTHKA,
napameTpbl, IPUMEHEHHUS.
JI1oibl CO CTPYKTYpOU p-i-
N TUMNA, TPUHIMI paOOTH,
napaMeTpsbl, IPUMEHEHUE.

KoHxcriekT; Dkerr; D
pecypcesl; [TonroroBka k
3amure j1ad paod,
MOJTOTOBKA K KOJUIOKBHYMY

24

2.1

DJIeKTPOHHbIE YCTPOIICTBA
Ha OUIOJISIPHBIX M TIOJIEBBIX
TpaH3ucTopax. Y cTpoiicTBa

1M POBOM NIEKTPOHUKU

KoncriexT; ke, D
pecypcH;

14

3.1

dortomerpuyeckue u
SHEPreTU4ecKue
XapaKTEePUCTUKU

ONTUYECKOTO U3JTYyYECHHUS.
Ncnonb3oBanue
BBIHYKJCHHBIX NIEPEXOI0B
JUIs1 YyCUJICHU S
3JIEKTPOMArHUTHOTO MOJIA.
N3ny4yarenu Ha OCHOBe
reTepoCTPYKTYP.
DOTOTPaH3UCTOPBHI.
POTOTUPUCTOPBHI.
OcHoBHbIE
XapaKTepUCTUKU U
napameTpsl
¢otopesucropa. I13C-
npreMHble (POTONMPUOOPHL.

Koncnekt; ke i
pecypcsl; [loaroroBka k
3amure j1ad paod,
MOATOTOBKA K
TECTUPOBaHMIO, Perenue
Pa3HOYPOBHEBBIX 3a/1a4

48




DJIeKTpUUECKasd MOJENb
ontpoHa. Pe3ucropHsie
OITONaphI

4 4.1 TemneparypHsie Koncnekt; dkem; dn 12
KO3 PUITUEHTHI pecypcsl; [Toaroroeka
COIMPOTUBJIEHUN U JIOKJIAJIOB
€MKOCTEH IaCCUBHBIX
3JIEMEHTOB
MOJTyTIPOBOTHUKOBBIX
HNMC, ux oCHOBHBIE
OTJINYMS OT JUCKPETHBIX
MMACCUBHBIX KOMIIOHEHTOB.
CriocoObl U30JIAIMHA MEXTY
koMnoHeHTamMu UMC u nx
ocodennoctu. Criocod
W30S JIEMECHTOB B
MOJTyTIPOBOTHUKOBBIX
MNMC, BHINOJHEHHBIX Ha
OCHOBE OMITOJISIPHBIX
CTPYKTYp U
MOCJIEA0OBATEILHOCTD
TEXHOJIOTUYECKUX
orepanui npu ux
u3rotopyieHUH. [ nOpuHbIE
WHTETpaJIbHbIe
MUK POCXEMBI
(MHKPOCOOPKH).
OcobeHHoCTH
TOJICTOIUIEHOYHBIX 1
ToHKOIUIeHOUHBIX UMC, a
TaKKe TapaMeTphl 1
XapaKTePUCTUKHU UX
IMACCUBHBIX JIEMEHTOB
(pe3ucTopos,
KOHJIEHCATOPOB,
WHAYKTUBHOCTEN).
OcHOBHBIE 3Tanbl COOPKU U
THUIIBl KOPITYCOB 151
TOJTyTIPOBOTHUKOBBIX 1
rubpuaHbx UMC.

4. PoH/T OLIEHOYHBIX CPEJICTB /IS IPOBeIeHUs TEeKYIeH H MPOMe KyTOYHOM
aTTecTaniu 00yJarImuxcs Mo U CHUILIIHE

(DOHI[ OLICHOYHBIX CPE€ACTB TEKYIIErO KOHTPOJIA U HpOMe)I(YTO‘IHOfI aTTeCraguu 110 HUTOraM
OCBOCHUSA NJUCHUIUIMHBI ITPEACTABJICH B IPHUJIOKECHUM.

DoH OLIEHOYHBIX CpeICTB
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5. Yue6HO-MeTOMMUeCKO€e 1 HH(OpMAIIOHHOE O0ecneyeHne JHCIUIIIHHbI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHbIE N3 aHUA

1. 1.Munos3zopoB, Oner BrnagumupoBud. DyieKTpoHUKa : y4eOHWK / MwuozopoB Ouer
Bnagumuposuy, I1ankos MBan I'puropseBud. - 4-e usg., crep. - Mocksa : Beicias mkoda, 2008. -
288 c. : mn. - ISBN 978-5-06-004428-7 . 2.1llyka A . A. DnekrpoHuka : yueod. mocooue / Illyka
Anexcanzap AnekcanapoBuu. - 2-e u3ll. - Cankr-IlerepOypr : BXB-IletepOypr, 2008. - 752 c. : .
- (YuebOHasa mureparypa mias By3oB). - ISBN 978-5-9775-0160-6. 3. KaBoponkoB, Muxawt
AHaToNbeBUY. DJIEKTPOTEXHUKA M 3JIEKTPOHMKA : yued. mocodue / KaBopoHkoB Muxaumn
AmnaronbeBud, Ky3un Anekcannp Bragumuposud. - 3-e usfl., crep. - Mocksa : Akagemus, 2010. -
400 c. - (Boiciiee npogeccuoHaibHoe oOpasoBaHue). - ISBN 978-5-7695-7041-4 . 4. I'pebues, A.
K. OnrosnekrpoHHble 3;1eMeHTh 1 ycTpoiicTBa / ['pedneB Anatonuit Koncrantunosud, I'punun
Bnagumup Hukonaesuu, Jmutpues 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 Bys3os/ 10.JI. BobpoBHuKOBa,
C.A. Kopawios, N.A. Kpatukos u np.; [lox pen. Ilpod. H.JI. denoposa.-M.: Paguo u cBsi3b,
2002-560c.: mi1. ISBN 5-256-01169-3, 15 3k3 6. Mycaes, 3. C. OnNTo3/1eKTPOHHBIE YCTPOUCTBA HA
MOJTyIIPOBOTHUKOBHIX 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. KobGbuibckuid, B.A. DneKTpoTeXHUKa U 31eKTpOHUKa : yued. nmocodue / B. A. KoObutbckuil. -
Yura : 3a0l'Y, 2015. - 167 c. - ISBN 978-5-9293-1491-9 . [DnekTpoHHbi pecypc]. Pexum
Jocryna: http://mpro.zabgu.ru/ProtectedView/Book/ViewBook/492 2. OcHOBBI ONTO3JIEKTPOHUKH
U Jla3epHON TexHUKM [DnekTponHelid pecypc] / W.A. IlanoBa - M. : ®JIMHTA, 2017. -
http://www.studentlibrary.ru/book/ISBN9785976500404.html

5.2. JlonoHUTeEJIbLHAS JUTEpaTypa
5.2.1. IleyaTHBIE N3 JaAHUA

1. 1.bo6posckuii 0. JI. DnekTpoHHBIE, KBAHTOBbIE NPUOOPH U MHUKPOIJIEKTPOHHMKA : y4eO.
nocooue / booposckuii FOpuii JIbBoBuu, Kopamnos Cepreit Anekcanaposud, Kpatupos Urops
AnekceeBuu U 1p.; nox pen. H.II. ®enoposa. - Mocksa : Paguo u cBsase, 2002. - 560c. : un. - ISBN
5-256-01169-3 2. Jlazapera, C. B. DjeKTpoTeXxHUKAa U JIEKTPOHUKA : y4eO. mocodue : Y. 1 /
JlazapeBa Csernana BanepbeBHa, IllonBanos I0puii Pununnosuy, [eic Janwn AnekcanapoBud. -
Yura : Yurl'V, 2009. - 148c. - ISBN 978-5-9293-0478-1. 3. KaranoB B.M. OcHoBbl
PaAMO2JIEKTPOHUKU U CBA3M : y4yeO. nocodue / KaranoB Buibsam Wibuu, bButiokos Biagumup
KcenodonroBuu. - Mocksa : 'opstuas muaus-Tenekom, 2007. - 542 c. : un. - (YuebHoe nocodue).
- ISBN 5-93517-236-4. 4. IlpsaaumnukoB B. A. DneKTpoHMKa : MOJHBIM Kypc JieKuuu /
[MpsaumHKOoB 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 CraHuClIaBOBUY. -
Mocksa : Jlaut JITH, 2000. - 416¢. : mi1. - ISBN 5-89818-048-6 : 96-00. 5 3k3 6. DaeKTpOHHbIE
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npudOpHl U YCTPOMCTBA HA UX OCHOBE : cripaBovHasi kKHura / beictpoB KOpuit Anekcannposuy [u
ap.]; mon pen. FO.A. BeictpoBa. - 2-e u3j., nepepad.u gon. - Mocksa : UIT PagnoCodrt, 2002. -
656c. : wnn. - ISBN 5-93037-082-6 328-00. 4 sx3 7. O.H. Epmakos IIpuxnagnas
onroaiekTpoHuka, MockBa: Texnochepa, 2004.-416¢c. 5 sk3 8. Hyakun, B. W. KsanroBas
9JIeKTpoHUKa. [Ipubopbl ¥ MX NpuMeHeHue : ydeO. mocooue / yakun Banentun MBaHOBUY,
[TaxomoB Jles HukonaeBuu. - MockBa : Texnocdepa, 2006. - 432 c. - ISBN 5-94836-076-8 :
238-00 10 k3

5.2.2. U3panua n3 DBC

1. 1. Bencnasckuii, B.B. YueOHoe npoekTrpoBaHUe JIEKTPOHHBIX YCTPOKCTB : y4eo. nocodue B.
b. BencnaBckmii. - Yura : 3a0l'Y, 2015. - 182 c. - ISBN 978-5-9293-1408-7. [1eKTpOHHBII
pecypc]. Pexum  pmocryma:  http://mpro.zabgu.ru/Protected View/Book/ViewBook/367 2.
Mwunos3opoB, Oner BrnamumupoBud. OCHOBB 2JEKTpOHUKU : YueOHMK / MwoB3opoB Orer
Baagumuposuy; Muoszopos O.B., IlankoB W.I'. - 6-e u3a. - M. : UznatensctBo FOpaiit, 2017. -
344. - (ITpodpeccronanpHoe oOpazoBanue). - ISBN 978-5-534-03249-9 : 131.86. Cchuika Ha
pecypc: https://www.biblio-online.ru/book/315CB54F-50A2-497B-B1B7-EE168CCA36AA

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

HazBanue

Ccruika

Bencnasckuii, B.b. YuebHoe 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 BrnagumupoBud. OcHOBBI
9JIEKTPOHUKHM : Y4ueOHUK / Muno3opos Ourer

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

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

6. ITepeyeHb MPOrpaMMHOr0 00ecneYeHusI
[IporpammHoe obecnieuenue odmiero HazHadeHus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpammMHOe obecrieueHne CrenranbHOr0 Ha3HAUSHHSI:
1) 1C-burpukc: Kopnoparusnsii nopran - Kommanusa 1C: Ilpennpustue 8. Komruiekr nis
o0y4eHHsI B BBICIIUX U CpeJHUX yueOHbIX 3aBenenusx 7-Zip ABBYY FineReader Adobe Audition

Adobe Flash Adobe In Design Adobe Lightroom Adobe Photoshop

7. MaTepHajbHO-TEXHHYECKOE 00ecnedeHne 1 CIUNIMHBI
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HanmenoBaHue nomenieHui i nposesieHnss |  OcCHAIEHHOCTh CHENUAIbHBIX TIOMEIIEeHUH 1
yueOHBIX 3aHATUN W U1 CaMOCTOSTENIbHOM | MOMEIEHHH /ISl CAMOCTOSITENIbHOM PadOThI
paboThl 0OYYAIOIIMXCS

Vuebnble aymuropuu ans npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUI JIEKIIMOHHOTO TUIA oO0y4yeHHs1 yKa3aH B Taclopre ayIuTOpPUH,
3aKPEIJIEHHON PACIIMCAHUEM M0 (PAKYJIBTETY

V4yeOHBle  ayaWTOpUU  JUISI  TIPOBECHUS
MPAKTUYECKUX 3aHITUI

VyeOHble ayAuTOpUM Il MPOBEICHHUS
J1a00PaTOPHBIX 3aHATHI

VueOHble ayquTOpuUM AJIsl MPOMEKYTOYHON
aTTecTauuu

Vuebuble aymuropum g npoeneHus | CocraB 000pyIoOBaHMS M TEXHUUECKHUX CPEICTB
IPYNIOBBIX U MHIUBUIYAIbHBIX KOHCYJIbTAlIMKA | OOyYeHUs1 yKa3aH B [AcropTe ayAuTOpuH,
3aKperIeHHOW PacluCaHueM 1o Kadeape

VyeOHble ayTUTOPUM JIJIs1 TEKYIIel aTTeCTalluu

8. MeToanueckue peKOMeH/Jaliu M0 OPraHu3anuy U3y4eHus1 U CIATIINHBI

Jlek1u SIBJIIIOTCA  OCHOBHBIM HWCTOYHHMKOM TEOPETHMUYECKOr0 Marepualia 10 JUCIUIUIMHE
«DJIeKTPOHHBIE KBAHTOBBIE MPUOOPH M MUKPOIJIEKTPOHMKa». [locereHrne u KOHCIIEKTHPOBaHUE
JIGKIMA ~ ABJSIETCA  00sA3aTENIbHOM  COCTABJIAIONICH — YCHENIHOTO  OCBOCHUSI  JIUCIUTUIMHBI
00y YaOIIMUCH.
st 3(pheKTUBHOTO OCBOSHMsSI MaTepualia JAUCIUIUIMHBL «DJIeKTPOMATHUTHBIC TOJIsI W BOJIHBI»
HEOOXOIMMO BBITIOJTHEHUE CIICAYIOIINX TPeOOBAHUI:

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

- BCE BOITPOCHI COOTBETCTBYIOIIMX Pa3/IeioB M TEM IO TUCIUILIMHE HEOOX0IUMO (PUKCUPOBaTh (Ha
JIOOBIX HOCHUTEISIX MH(OPMAITUH);

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

- 00513aTeJIbHOCTh JINYHOW aKTUBHOCTH KaX/IOTO CTY/IEHTA Ha BCEX 3aHSTHUSX IO AUCIUILINHE;

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

- B CJIydasix TMPOITYCKOB 3aHATHH TIO YBaXHWTEJbHBIM NMPUYMHAM CTyJICHTaAM TMpPEeAOCTaBIIsACTCS
NPaBO MOATOTOBKU M MPEJICTABJICHUS 3aJaHUi U OTBETOB Ha BOIIPOCHI M3YUYEHHOTO MaTte-puaa, ¢
pacyeToM Ha TIOMOIIb MPENoAaBaTeis B €r0 YCBOCHUH;

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

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

[TopsiIoK OpraHU3ary CaMOCTOSATEIbHOW Pa0OTHI CTYICHTOB

CamocTosiTesibHast padoTa CTYICHTOB MPeIIoJiaracr:

- CaMOCTOATEJIbHBI TOMCK, OOpadOTKy (aHAJM3, CHUHTE3, OOOOINEHWEe W CHCTEeMaTH3alnIo),
aJIanTanuo HeoOXOAUMOM N0 TUCLUIUIMHE UH(POPMALIUH;
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- BBIIOJIHEHHE 3aJaHUI 1JI1 CAMOCTOSTEIbHOU PadOThI;

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

- CAaMOCTOSITEIbHOE U3YUYeHHUE OT/IETbHBIX BOMPOCOB KYypCa;

- TIOJITOTOBKA K MPAKTHUYECKUM U JJA0OPATOPHBIM 3aHSITUSIM, B COOTBETCTBUH C PEKOMEH-AIUsIMU
npernofaBaTesiss (BBHIIOJTHEHNWE KOHKPETHBIX 3a/laHUil, COOTBETCTBYIOIIME OpraHU3all-OHHbIE
JEUCTBUS U T.1.).

[Mopsinok opranuzanuu 1a00paTOPHON pabOTHI CTY/IEHTOB

JlabopaTopHas paboTa CTYAEHTOB Ipe.rojaraeT CO3HATEeIbHOW aKTUBHOW paOOTHI HE TOJBKO B
Jabopatopuu Npu cOOpPKE YCTAHOBKU M MPOBEICHUU M3MEPEHUI, HO M JJOMa IPH MOJ-TOTOBKE K
U3MepeHusIM, 00pabOTKe pe3yJIbTaTOB U COCTABJICHHS OTYeTa.

BeinonHenue nabopatopHoi padoThl €CTh ONpee/ieHHas! MOCIe10BaTeIbHOCTD IEACTBUI:

— TIOATOTOBKA K 9KCIIEPHMEHTY

— MpPOBE/IeHUE U3MEPEHUIT;

— 00paboTKa NMOJTyYEHHBIX PE3yJIbTATOB;

— (popmyHMpOBKa BHIBOJIOB U HAMKMCAHKUE OTYETA.

JI7151 T]paMOTHOTO M OBICTPOTO MX BBHITIOJHEHUS JOJKHA CIIOKHUTHCS ONpe/ieIeHHasi CUCTeMa 3HAHUMA
U yMEHUH (OpPUEHTUPOBOYHAS OCHOBA JEWCTBHS), KOTOpash OOeCHeudT MpaBUIbHOE U
palrioHaIbHOE UCTIOJIHEHUE IeUCTBUS.

[TosTOMY BHINIOJHEHUE KaXIOi JJabOpaTOpHOW pabOThl HEOOXOAMMO HAYMHATH C WU3YUCHHUS ee
OIMCaHUS ¥ TIPUBE/ICHNS 3HAHUI B CHCTEMY, 2 UMEHHO:

— SCHO TIpe/ACTaBUTH cebe OOyl IieJib JaHHOW KOHKPETHOH J1abOpaTOpHOM padoTh H
TIOCJIE/IOBATENILHOCTD 3a/1a4, PellieHre KOTOPBIX MPUBEIET K JOCTHKEHUIO OKOHYATEILHOH 1IeJH;
— 3HaTh, Kakoe (PU3MUYECKOe SIBJIEHHWE M3Yy4yaeTcsi B JaHHOW padoTe, KaKMMU 3aBHCUMOCTSIM
CBSI3aHBI OMMCHIBAIOIINE €r0 BEJTMUMHBI;

— 3HATh OCHOBHBIE OCOOEHHOCTH 0OBEKTA MCCIeJOBAHUS

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

— yYMeTh HapUCOBaTh MPHUHIUIUAIBHYI0 CXEMY HCIHOJIb3YeMOW YCTAaHOBKM W 3HATh Ha3HAUYEHHE
KaKJIOTO U3 ee Y3JIOB;

— 3HaTh MOCJEe0BATEILHOCTh BHIIOJHEHHS 3TAMOB JJa00paTOPHON paboTHI;

— uMeTh oOIIee NpeJCTaBlIeHue 00 OXMUAAEMBIX pe3ysibTaTax MPOBOAMMOIO SKCIEPUMEHTa W
YMETb BBIOpATh METO/I, HYKHBII JJI1 UIX MaTeMaTHUeCKOr 00paboTKU

[Mopsiiok opraHu3anyy CTY/IEHTOB Ha MPAKTUYECKOM 3aHSATHH

Ha mnpakThueckux 3aHATHSAX OOOOIMIAIOTCS W CHCTEeMATH3HMPYIOTCS 3HAHMS, TOJyYeHHbIE Ha
JIEKIIMOHHBIX 3aHATHUAX, U (POPMUPYIOTCS YMEHUSI peliaTh TUMOBBIE 3a1aun. [Ipu pemienun 3agaq
CTYJEHT IOJUKEH YMETb:

- BBIZIEJISATh OIUCHIBaEMOe siBJIeHHEe (OOBEKT), aHATM3UPOBATh YCIIOBUE 3a/1aUH;

- BBITIOJTHSATH TMIOCTPOSHUE MOJIEIN SIBJICHHS;

- (hopMyIMPOBAThH BBIBOJIBI U3 MOJIEIIH;

- BbISIBJISITH IPUMEHEHUS TIOJYYEHHBIX 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
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