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1. Ieab u 321244 OCBOEHHS THCHUILIUHBI (MOTYJIs)

Heabto qucuuminmibl «OCHOBBI TEOPHH Tepenayn HHPOpPMALUN» - SBISETCS H3yYCHHE
IPUHIUIIOB M OCHOBHBIX 3aKOHOMEPHOCTSAX Iepetauyd MH(OpMaluu 0 KaHalaM CBS3H;
3HaTh (PU3NYECKHE CBOMCTBA COOOLICHNUH, CUTHAJIOB,IOMEX U KaHAJIOB CBSI3U: 3HATh U YMETh
IPUMEHATh Ha IIPAKTUKE METO/bl (POPMUPOBaHUS, IPpeoOpa3oBaHus U 0OpabOTKH CUTHAIOB
B JIEKTPUYECKUX LIEMSAX U YyCTPOUCTBAX.

OcHOBHbBIE 32124 JUCIUILIMHBI:

- BbIpabOTKa HAaBBHIKOB IOJIb30BAHUSI METOAAMHU KOMIIBIOTEPHOTO MOJCIHUPOBAHUS

npeoOpa3oBaHKs CUTHAJIOB B AJICKTPUYECKUX IETISX

-yM€Th  NPUMEHATH HAa  MPAKTUKE OCHOBHBIC  IMOJOXKEHUS  TEOPUM  TEOPHUHU

MMOMEXOYCTOMYMBOCTH TUCKPETHBIX U aHAJIOTOBBIX COOOIIECHHM, MPOMYCKHON CITIOCOOHOCTH

JTUCKPETHBIX U aHAJIOTOBBIX KaHAJIOB

- UIMETh TOHSATHE O METOJIaX IMOMEXOYCTOMYMBOTO M CTATUCTUYECKOTO KOAMPOBAHHS

[Ipodeccuonansusiit cranaapt 06.005 «MHxKeHEp-paANO3TEKTPOHIIUKY, YTBEPKICHHBIN

puKa3oM MHHHCTEpCTBA TpyAa U colManbHOM 3amuThl Poccuiickoit @enepauun ot 19 mas 2014
rona Ne 3151 (3apeructpupoBad B Muntocte P® 9 utonst 2014 rona, perucrpanonasii Ne32622).

2. Mecro aucuumiuabl (MoayJsi) B crpykrype OIIOII BO

OncumnanHa BKAOYEHA B 4YacTb, GOpPMUPYEMYHD Yy4YaCTHMKaMM o0b6pasoBaTesibHbIX
otHoweHmn B1.B. JIB. 03.02 yuyebHoro nnaHa no HanpasaeHutio noarotoskm BO 11.03.03
KOHCTpyMpoBaHME UM TEXHONOMMA 3SNEKTPOHHbIX CPeacTB npoduab: «KOHCTpynpoBaHue W
TEXHO/IOTUA PASNOINEKTPOHHbBIX CPEACTBY.

MpodeccnoHanbHbI cTaHaapT 06.005 «NHXKeHep-pagnosNeKTPOHLNK», OT® —
«Mpon3BoACTBO, BHEAPEHME U IKCMIyaTaLMA PAANOINEKTPOHHbIX CPEACTB M PAAMO3TEKTPOHHbIX
CUCTEM PA3/IMYHOIO HA3HAYEHUAY.

Nzyuenne nucuumivabl « TBepaoTenpHas SIEKTPOHUKA» Oa3UpPyeTCs Ha CIEAYIONINX, paHee
U3y4aeMbIX, AUCHUIUIMHAX: «Dusuka», «Marematuka», «OCHOBBI HAJEKHOCTU AJIEKTPOHHBIX
CPENICTBY.

OcBoeHMe JaHHOW JUCIUIUIMHEI, B CBOIO O4Yepelb, He0OOXOIUMO IJis YCIEITHOTO YCBOSHHUS,
B mocjeayromeM, CricoruajlbHbIX KYpPpCOB IO AUCHUIIIIMHEC! «MI/IKpOBJ'IeKTpOHI/IKa», «MaTepHam,I u
KOMIIOHEHTBI ~ JJIEKTPOHHBIX  CpeACTB»,  «Teopernueckre  OCHOBBI  pPAJUOTEXHUKH» U
HpOI/ISBO)ICTBeHHOI\/'I IMPAKTHUKHU.

3. TpeOoBaHusi K pe3yJbTaTaM OCBOEHHS AUCHUIIUHBI (MO1YJIs1)

[Tpornecc n3yyeHHs JUCUMIUIMHBI HApaBJeH Ha (JOpMUPOBAHHE HJIEMEHTOB CIEAYIOIINUX
komnereHnuil B cootBercTBUU ¢ ®I'OC BO u OITOII BO 1o ganHOMY HanpaBieHUIO MOATOTOBKHU:

a) npodeccuonaabHbIx komnerenuui (I1K):

— CnocoOHOCTH  MPOBOJIUTH  HANAAKy, HACTPOMKy, pPEryJupoBKY U  HCIbITaHHE
Pauo3IeKTPOHHBIX cpencTB U o0opynoBanus (IK-1).

[Tpodeccnonanbuslit cranaapt 06.005 «Mnxenep-pannosnektponuuk» (TP A/01.6).
B pe3ynbrare u3yueHust AMCUUILINHBI (MOIYs) « TBEpIOTENbHAS JIEKTPOHHUKAY CTYJEHT

JOJDKEH:

3HATh:

- TEXHHYECKHE CPEJICTBA KOHTPOJIS pabOThl PaIi0OdIEKTPOHHOTO 000y I0BaHUS, IEPCIICKTUBBI U
HAIPaBIICHUS UX COBEPIICHCTBOBAHHS,

- METOJIbI M CPE/ICTBA KOHTPOJISI pabOThI PaIO3JIEKTPOHHOT'O 000PYI0BaHUS;



yMeThb:

- IPOBOJUTH UHCTPYMEHTAJbHbBIEC U3MEPEHUS;
- MPOU3BOJAUTH HAJIAJKY, HACTPOHKY, PErYIHPOBKY U UCIIBITAHUE PAIMOJIEKTPOHHBIX CPEJICTB U

000pyI0BaHNS;

BJIAACTDh: [IpaBUJIaM1 U METOAaMHU MOHTAa)ka, HaCTpOﬁKH H PpETYIUPOBKHU Y3JI0B PAJUOTEXHUYCCKUX

YCTPOMCTB U CUCTEM.

4. CopepxaHue U CTPYKTYpa AUCUHMIIMHBI (MOLYJI51)

B Tabnmune 1 mpuBOIUTCS OMHMCAHUE COACPNKAHWS AUCIMILTUHBI, CTPYKTYPHUPOBAHHOE IO
paszenam, ¢ yKazaHHEeM M0 KaXJIOMY pa3zerny (opMbl TEKYIIET0 KOHTPOJIS: 3aliuTa JabopaToOpHOi
pab6otsl (JIP), komtoksuym (K), rectuposanue (T).

Tabauua 1

HaumenoBanue
pa3aena

Conep:xanue pa3jena/ TeMbl

Kon
KOHTPOJIUPYEMO
KOMIICTCHITHH
(wm ee yacTh)

®opma
TeKylIero
KOHTPOJIA

1 | Cucremsl nepenauu
uHpopmanuu

Mogenp cTaHIapTHOW CUCTEMBI
nepenauu nHopmanuu AHAJIOTOBbIE
cucteMbl. IMIyibCHBIE CUCTEMBI
udpossie cuctembl
Knaccudukanus curnaion

IK-1

K, T, JIP

2 | KogupoBanue
CUTHAJIOB

. OCHOBHBIE NPUHIUIBI KOJUPOBAaHUS
ITomexoycroitunBoe KOJIUPOBAHUE
Meroasl  KOAMpPOBaHUS  CUTHAJIOB.
Komunposanue no merony lllennHona—
®ano KoxumpoBanme mo merony
Xahpmena Konuposanue c
IIPOBEPKOM Ha YETHOCTh
Konunposanue C YIABOCHUEM
aneMeHTOB MHBepcHOE KoaupoBaHUE
Konx nmposepkn no merony XsmMMmuHra
[Muknuyeckue koapl COBpeMEHHbIE
METO/bI KOJUPOBAHUS

K-1

K, T, JIP

AHalu3 CUTHAJIOB

OcHOBHBIE = KOMIIOHEHTBl  aHaJIN3a
curHanoB  CHeKTpaJpHBIM  aHAIN3
CUTHAJIOB OcHoBHbIE MIOHATUSA
YaCTOTHOrO  cnekrpa  YacToTHBIN
CIEKTP IEPUOJMYECKOTO  CHUTHaja
YacroTHbIl CIIEKTP
HENEPUOAUYECKOT O CUTHAJIA.
ConocraBiieHue TNEPUOIUYECKOTO H
HENEPHUOANYECKOTO CUTHAJIOB.
OHeprusi CUrHajiIa

K-1

K, T, JIP

4 | Monymsnus
CUTHAJIOB.

Knaccudukanmst BUAOB MOTYJISIIUHA
Amnanorosast Mmoayisius mmnynbcHas
MOIYJISITIAS

IK-1

K, T, JIP

5 | OcHOBHBIE
XapaKTePUCTUKU

Curnansl OCHOBHBIE XapaKTEPUCTUKHU
[Inpuna YaCTOTHOTO CIIEKTpa

IIK-1

K, T, JIP




CHTHAJIOB, KAHAJIOB
U JINHUU CBSA3U.

[IpeBblllieHHE CUTHAIA HaJ MOMEXOU
Curnan Kak CilIy4alHbBI IIpoOLECC

Kananer CBSI3U OcCHOBHEBIE
xapaktepucTuku CKOpOCTb Mepenayu
uHpopmarun u MPOITYCKHAS

CIIOCOOHOCTh JTUCKPETHBIX KAaHAJIOB
CkopocTs mepenaun WHPOpPMAIMU H
MPOITyCKHAs CIOCOOHOCTh
HETIPEPBIBHBIX KAaHAJIOB 3aBHCHUMOCTH
MPOIYCKHOW CHOCOOHOCTH KaHajla OT
HOJOCHl YacTOT M eMKocTd JlumHum
cs3u Knaccugukanus [Tomexu B
JIMHUSIX CBSI3H

COTOBBIE CUCTEMEI

nepenadn MHoOrokaHanbHbBIE CHCTEMBI  CBSI3U.
1 poBon OcoOenHoctu YacToTHOE pasneneHue
uHpOpMaIUN KaHalloB ~ BpemeHHoe  pa3neneHue

[TpunIMnBel paboThl COTOBOM CBSI3M.

KaHajaoB IloMexXHu B COTOBEIX
CHUCTEMAaxX CBSA3U OJIEMEHTHI COTOBOH
Tene()OHHON CUCTEMBI

IK-1

K, T, JIP

Cmpyxkmypa oucyuniunvl (M00yis)

Tabmumua 2. O0mas Tpy10eMKOCTh TUCIMIIMHBI COCTaBIsIeT 5 3a4eTHhIX enuHuI (180 yacos).

Bua padorsl

TpyroemkocTb, 4yacol

4 cemecTtp Bcero
OO0mas TpynoeMKoCcTh (B 4acax) 144 144
KonrakTHas pa6ora (B yacax): 68 68
Jlexyuonnvie 3auamus (J1) 34 34
Jlabopamopnwvie pabomut (JIP) 34 34
CamocrosiTeibHas padora (B 4acax), B TOM 67 67

YHCJIe KOHTAKTHAs padora:

Kypcosas padota (KP)/ Kypcosoii npoexTt (KIT)

HE MPEyCMOTPEHBI

HE MPEIyCMOTPEHBI

CamocTosTenbHOE U3YUYEeHUE pa3/iesioB/TeM 67 67
IToaroroBKa M NPOX0KICHHE MPOMEKYTOYHOM 9 9
aTTecTaluu

Buja npoMexyTouHOI aTTecTALMHU 3a4er 3a4er

Tao0mumua 3. JIeKIInOHHbBIE 3aHATHS

Ne /i Tema
1. Cuctemsl iepenadn HHPOpPMaLIUU
2. Wupopmariyisa: OCHOBHBIE MOHATHUS U XapaKTEPUCTUKU
3. AHaJoroBble, UMIYJIbCHBIE U IIU(PPOBBIE CUCTEMBI Nepelaud HHPOPMALUU
4. Knaccudukanus curnanos
3. [ToMexoycToiYnBOE KOIUPOBAHUE
6. Metonabl KOQUPOBaHUS CUTHAJIOB
7. Komuposanue no merogam [llennona—®ano u Xaddmena
8. KonupoBanue ¢ mpoBepkoil Ha 4eTHOCTh. IHBEpCHOE KOJUPOBAHHUE




9. [uknuyeckue KOIbI.

10. | CoBpeMEHHbIE METO/IBI KOAUPOBAHMS

11. CrexTpalbHbIA aHAJIU3 CUTHAJIOB

12. AmHanoroast MOIYJSALMS

13. NmnynbcHas MOy ISIAS

14. OCHOBHBIE XapaKTEPUCTUKH CUTHAJIOB

15. | XapakTepuCTUKU KaHAJIOB CBS3U

16. OCHOBHBIE XapaKTEPUCTUKH JIMHUI CBSI3U

17. CoToBbIe CHUCTEMBI ITepeaaun mudpoBor nHGopMaIuu

Tab6muma 4. JlaboparopHbie pabOThI

Ne n/m HaumeHoBaHue J1a00paTOPHBIX padoT
1. Cucremsl iepeaud HHPOpPMALUU
2. [TomexoycToiUYNBOE KOIUPOBAHUE
3. MeToabl KOQUPOBaHUS CUTHAJIOB
4. AHanuTHYECKHEe CIIOCOObI 3aJJaHKs CUTHAJIOB
5. Paznoxenue B psan @ypbe NpOCTEUIINX TEPUOAUYECKUX CUTHAIOB
6. CrniexkTpanbHbIi aHAJIN3 IEPUOJUYECKUX CUTHAJIOB
7. KoppensunoHHbIi aHaIU3 CUTHAJIOB
8. Mogynsiuust ¥ CIIEKTPbl MOAYJIUPOBAHHBIX CUTHAJIOB
9. AMIUIATYAHAS. MOYJISILUS
10. | YacTtoTHas u da3zoBast MOy
11. | UmnynbcHas MOLyIALIMS
12. | CurHaJibl ¢ OrpaHUYEHHBIM CIIEKTPOM

Ta6n1/1ua 5. CamocTosaTeapHOE N3YUCHHUEC pa3acioB JUCHUIIIIMHBI

Ne n/m Bonpochl, BBIHOCHMBbIE HA CAMOCTOSITEIbHOE H3YYeHHe
1. 3aBUCHUMOCTh IPOIYCKHON CIOCOOHOCTH KaHaJa OT MOJIOCH YaCTOT U EMKOCTH
2. Cursain Kak cirydaiHbIN ITpoLecc
3. MHoOrokaHaJIbHbBIE CUCTEMBI CBA3U
4. ITomexu B COTOBBIX CUCTEMAX CBSI3U
5. DIEMEHTHI COTOBOW TeIE(POHHOMN CHCTEMBI
6. Mertonb! puabTpay CUTHAJIA M ITYMOIIO/IaBJICHHE

S. OneHo4HbIe MaTepPHAJIbI JJIsl TEKYILIEro H py0e:KHOr0 KOHTPOJIS yCIIeBAeMOCTH 1
NMPOMEKYTOYHOM aTTecTalluu
5.1. KosutokBuym

B CEMCECTPEC NMPOBOAATCA 3 KOJUIOKBUYMaA, KOTOPbIC OLICHUBAIOTCS 110 8 OamioB KaXKIbIH.

5.1.1. Bonpocul, 8binocumble Ha KOIIOKEUYM
(konmponupyemas komnemenyus I11K-1)

Ilepeviit Konnokeuym

1.Mogenb cTaHAapTHON CUCTEMBI epeaaun HHGOpMaIuu
2. AHaIOTrOBBIE CHCTEMBI.

3.IMynbCHBIE CUCTEMBI

4.1ludpoBbie cUCTEMBI

5.Knaccugukanus CurHanoB




6. JlerepMHMHUPOBAHHBIE U CIIy4aliHblE CUTHAJIBI.
7. OCHOBHBIE TPUHIUITBI KOJIUPOBAHUS
8.ITomexoycTONYMBOE KOAMPOBAHUE

9.MeTtobl KOIUPOBAHUS CUTHAJIOB.
10.KoaupoBanue no metony lllenHona—®ano
11.Komupoanwue o meroay XappmeHa
12.KoaupoBaHue ¢ MpOBEPKOl HA YETHOCTh
13.KoaupoBanue ¢ yIBO€HHUEM 3JIEMEHTOB
14.MluBepcHOE KOIMPOBAHUE

15.Kox npoBepku 1o MeToly X>MMHUHTa

Bmopoiui konnokeuym

1. [Muknumyeckue Koabl
2.CoBpeMeHHbIE METO/IbI KOJUPOBAHUS
3.0OCcHOBHBIC KOMIIOHEHTHI aHAJIN3a CUTHAJIOB
4.CrnekTpalibHbIM aHaJIU3 CUTHAJIOB
5.OCHOBHBIE TTOHSTHS YACTOTHOTO CIIEKTPa
6.HacTOTHBIN CHIEKTP NEPUOANYECKOrO CUTHAIA
7.HacTOTHBIN CIEKTP HENEPUOIUYECKOIO CUTHAA.
8.ComnocTaBiieHHE NEPUOAUYECKOI0 U HENEPUOAMIECKOTO CUTHAJIOB.
9.Teopema KotenbHrkoBa
10.Oueprus curnana
11.Knaccudukanust BUI0OB MOLYIISALAN
12. AHanoroBas MOYJIALIMS
13..iMmnynbcHast MOAYIISILUS
14. Curnansl ¢ yriioBOil MOAYJISIIIEH.
15. Curnansl ¢ aMIIMTYIHOM MOAYISIUEN
Tpemuit konnoxkeuym

1.OCHOBHBIE XapaKTEPUCTUKU CUTHAJIOB
2. lllupuHa 4aCTOTHOTO CIIEKTpa CUTHajIa
3. IIpeBepllieHME CUTHAIIA HAJI IOMEXOU
4.Cursan kKak ciay4aiHbli Iponecc
5.OCHOBHBIE XapaKTEPUCTUKN KaHAJIOB CBSI3U
6.CxopocTh nepegayr “HPOPMaIIUK U MIPOMYCKHAsI CIOCOOHOCTH TUCKPETHBIX KaHAIOB
7.CxopocTb nepenayi MH(GpOpMalMK U IPOMyCKHasi ClIOCOOHOCTh HEMPEPHIBHBIX KaHAJIOB
8.3aBHCHMOCTH MPOMYCKHON CIIOCOOHOCTH KaHalla OT MOJOCHl YaCTOT U eMKOCTH
9. Ilomexu B TUHUSX CBSI3U
10. IIpuHUIKTIBI PA0OTHI COTOBOM CBSI3H.
11.MHoOroKkaHajabHbIE CUCTEMBI CBS3H.
12.HacToTHOE pa3/elieHne KaHaloB
13.BpemMeHHOe pa3eneHne KaHajaoB
14.Ilomexu B COTOBBIX CUCTEMAaX CBSI3U
15.91emeHTbI cOTOBOM Tesne(OHHOM CHCTEMBbI
Pexomenoayuu npu noozomogke K KOJI10KEUYMY

L npopa60TaTL KOHCIICKTBI J'ICKI.[I/IfI I10 BOIIpOCaM KOJIJIOKBHUYMaA,

¢ J[IPpOYUTATh OCHOBHYIO U JOMOJHUTCIBbHYIO JIMTCPATYPY, PCKOMCHIOBAHHYIO 110 U3Yy4YaCMbIM
BOIIpOCaM;

® OTBCTUTH HAa BOIIPOCHI KOJNIOKBHUYMaA;

® [IpU 3aTPyJHEHUSX, TPOKOHCYIBTUPOBATHCS C MPENOJaBATEIIEM.



Kpumepuu oyenueanus

Ouenka
Heyooenemeopumenovno | yooeiemeopumenbHo xXopouto OMAUYHO
2 banna 4 d6anna 6 6annoe 8 bannoe
Cmyoenm HE 3Haet | CTyneHt Crynent xopomio | CTyleHT B  TIOJHOM
3HAYUTEILHOU YacTH | HOBEPXHOCTHO 3HaeT | 3HAeT Matepual, | 0obeme 3HaeT
BOIIPOCOB, JIOIyCKaeT | BOIPOCHI rpaMOTHO | 1o | MaTepua, rpaMOTHO U
CYIIIECTBEHHBIC OIMMOKH B | KOJJIOKBHYMA, CYHICCTBY  M3MAract | Mo CyIICCTRY M3jaract
ero, JOTyCKas | ero, HE  JIOMyCKas
OTBETAX HA BOIPOCHI JIOITYCKA€ET
HEKOTOpbIE CYIIECTBEHHBIX
HETOYHOCTH B OTBETE N
HETOYHOCTH B OTBETE€ | HETOYHOCTEH B OTBETE
Ha BOIIPOC
Ha BOTIPOC Ha BOITPOC.

5.2. O6pa3ubl TeCTOBBIX 3aJaHUH
(konmponupyemas komnemenyus [1K-1)

1.1.OneMeHThI 00111eH TEOPUH PATUOTEXHUYECKUX CUTHAIOB.

I:

S: PazmepHOCTh cUTHaIA X7(t) = {v, (H),v,(1),v; ()}

I.

S: Ecmm maTemMaTuueckast MOJCIIb ITO3BOJIACT OCYIICCTBUTDL IIPCACKA3aHNUC
MI'HOBEHHOI'O 3HAYCHHS B JTI000H MOMEHT BpEMCHH, TO TaKOW CUTHAJI Ha3bIBACTC:

-: CiyyaiiHbIM.

+: JleTepMHUHUPOBAHHBIM

-:CTOXOCTHUYECKHUM.
-:HeonpeneneHubIM.
-:OTCYETHBIM.

I.

S: 910 (Pucl) Mmonens curnana:

+: JluckpeTHoro.
-: AHanorosoro.
-: ITonmocoBoro.
-: BropuuHoro.

Si+1




ti-1 t; tir

Pucl
I:
S:Iar auckperuzaunu Pucl pasen:
+: A=t;-ti1.
-2 A=ti- ti.
- A=tig- tig/2.
-1 A=(ti-ti+1)/2.
- A=2t1-t1+1.
Si-i S Sit
tig t; tit1
Pucl

I:
S:®yHk1MA BKIIOYEHUS WK QYHKIUS XEBHUCAli/1a aHAJTUTUYECKU BbIpaxkaeTcs: 20

- Ofé(t)dt: 1.

0,t<0
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+: o(t)= {‘/z, t=0
I,t>0.

-1 o(t)=2t2-t+12

- o(t)=exp (t*/2)
%)

- 0(t)= lim v(t;E) , toe V() = i[G(t + i) —o(t+
& 2

I.

S: lenbra- pyHkums win GyHkuus Jupaka aHaTUTUYECKU BBIPAKAETCA:

- [o@dr=1.
0,t< 0

-1 o(t)= {1/2, t=0
I, t>0.

-1 o(t)=2t2-t+12

-: o(t)=exp (t*/2)

+: 0(t)=lim v(t;§) , tme v(:$) =i[a(r +_§) ~o(t +_§) -
£ 2 2

Esce

I:
S:Hopwma BeliecTBEHHOI0 aHAJIOTOBOTO CUTHajla paBHa:

LISt =/ [s2@ar -

0

2-|sl= || [ s (e

—00

11



0

[ = [s v @ar

—00

o0

5.]s]= 1 S(t)ids

6.5 =52 0> 7D

t

8.HopMma KoMIUIEeKCHOTO CUTHaja paBHa: 20

LISk [ s @ar
2.8 =1 [ sys* @yar -

3.Es = [$2 ()i

0

4[] = [s o> @ar

—00

00

5.18]= i S(t)tds

6.E =57V

t

9.OHeprus curHana paBHa: 16

0

LS| =/ [s* @y

—00
o0

2|81 = [ sy @yar

—00

12



o0

5.]s]= jﬁﬂﬂt

6.E =S 2(I)M)

t

10.CkansipHoe npousBeeHue BeuleCTBEHHbIX curHanoB UnV paBHo: 10

1. U(t) -V(t)

2. [u @V (-

3. [u @V @

4l |
Kpumepuu oyenusanus
Onenka

HEY/10BJIETBOPUTEIbHO Y1OBJIETBOPUTEIbHO XO0po1Io OTJINYHO
0 6an10B 3 oamna 4 6anna 5 6annoB

Menee 50 % npasunbHO | 50-70%  npaBunbHO | 71-85% 86-100%

BBIIOJIHEHHBIX 3aJJaHUI. BBIIOJTHEHHBIX NpaBUIILHO MPaBUIILHO

3aJlaHuM. BBIIIOJTHEHHBIX BBIIIOJIHEHHBIX

3aJaHuH. 3aJJaHUM.

5.3. 3apanus 1Jis1 1a00PaTOPHBIX 3aHATHI
(konmpoaupyemas komnemenyus [K-1)

JlaGopaTopHbIil MPaKkTUKyM SIBJISETCS Ba)KHBIM 3JIEMEHTOM OOY4eHHMs, T.K. MPUBUBAET
HaBBIKM CAMOCTOSITENIbHOW paboThl Ha pa3IMYHOM JIAOOPaTOPHOM OOOPYAOBAaHUM U YMEHHE
M0JIb30BATHCS PA3NIUYHBIMU TPUOOPAMU M HHCTPYMEHTaMHU.

Ilpumep munoeoit 1adopamopnoi paoomel «Paznoxenue B psig Pypbe npocTemmx
NePUONYECKUX CUTHAJIOB »

L[CJ'IBIO JTaHHOM pa6OTBI SABJIACTCA HCCIICAOBAHUC PA3JIOKCHUA B PAIAbI HpOCTCfII.HPIX
CHUI'HAJIOB U OCBOCHHUA YaCTOTHOI'O aHaJIn3a.
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Memoouueckue pexomenoayuu

Brimonnenue ka0 1ab0paTopHON pabOThI CKIIaBIBACTCS U3 CIEAYIOUINX ITAIOB.

1. CamocrosiTenpHasi MOATOTOBKA CTYAEHTOB K padore. Ilepen Hauamom paboOThI CTYAECHTHI
JIOJDKHBI YE€TKO TPENCTAaBIATh cede Iellb paboThl, 3HATH CXEMY, METOJ] U3MEPEHUS, (PHU3UUECKYIO
CYIIHOCTh O0XHMJIA€MBIX pe3yabTaToB. JloipkeH ObITh MOJITOTOBJIEH MPOTOKOJ H3MEpPEHUl,
CoJep KAl TaOMUIIBl JJIS1 3alHMCH PE3YJIbTaTOB M3MEPEHUH M OCHOBHBIC pacdeTHBIC (OPMYIIHI.
CryneHTbl, HE MOATOTOBUBIIMECS K pabOTe B COOTBETCTBUM C JTHUMH TpeOOBaHUAMHU, K
BBITOJIHEHUIO paOOTHI HE JOMYCKAIOTCS.

2. IlpoBexenue »sKcmepuMeHTa. ITOT OTall OCYIIECTBISIETCS B COOTBETCTBUU C
METOAMYECKHUMH YKa3aHUSMH, KOTOPBIE COJEPKATCS B OMHMCAHUM K Kax 101 padote. JlabopaTopHbie
M3MEpPEHHs Ha CTEHJE CTYJEHT MOXET HayaTh TOJBKO IOcie co0eceoBaHus C MperoaaBaTeiaeM U
MOJy4eHUsI COOTBETCTBYIOWIETO Jomycka. JIioOble H3MEHEHHS B CXeMe MPOBOJATCS IpH
OTKJIIOYEHHU CXE€Mbl OT HWCTOYHHMKA HampsbKeHus. Pe3ynpTaThl HU3MEpeHHs] IMPOBEPSIOTCS
npenojaBaTesieM.

[Ipu pabGotre B nabopatopuu HEOOXOAMMO CTPOrO BBINOJHITH BCE IMpaBWJIa TEXHUKU
0€30MMacCHOCTH U yKa3aHUs IperoaaBaress.

3. CocraBnenue oTuera O mpojenaHHoil pabore. K oTuery o BhIoNHEHHON paboTe
IPEbABISAIOTCS CIEAYIOIINE TPeOOBaHUS:

Otuer JOMKEH coAepaTh HCUEPHbIBAIONIME HaHHBbIE, KaK O Ienu paboThl, Tak U O

pe3ysibTarax B CIEAYIOUIEH MOCIe10BaTEIbHOCTH:

® 3ajaHWE;
cXeMa YCTaHOBKHU M ONHCAaHUE METOIUKN U3MEPEHU;
NEPBUYHBIC SKCIIEPUMEHTAIILHBIE PE3YIBTATHI 32 MOIMUCHIO MTPETIO1aBaTeNs;
pe3yabTaThl 00pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX, BKIIFOYast rpaduKu, TAOJIUIIBL;
oO1re BBIBOABI 0 paboTe U 3aKII0UYEHUE, O KAYECTBE HUCCIEI0BaHHBIX MATEPHAIIOB.

TekcT oTyeTa JoMKeH ObITh HAlMCaH aKKypaTHO U pa300pUYMBO OT PYKH WIIH MPEACTABIEH B
BUJIC PACIEUaTKH, MOCIe KOMIBIOTEPHON BEPCTKU. B 000MX ciTydasx TEKCT MOJDKEH MPEICTaBIATh
co0ol Joruyeckoe M3JI0KEHHE cyllecTBa Bompoca. Henomyctumo mpuBeneHue Gpopmyi, TaOIuIl
0e3 pa3bsICHEHHI Bcex 0003Ha4YeHHMM M cokpamieHuil. OT4eT NOKEeH OBITh MOHSATEH IS KaKI0TO
YUTAIONIEro 0€3 KaKuX-I100 JONOIHUTENbHBIX BOIIPOCOB y COCTABUTENEH OTUeTa.

4. Tlocne mpeACTaBICHHS OTYETa CTYACHT JOJDKEH MMETh, Kak MUHUMYM, TTIOBEPXHOCTHBIC
3HaHMS MO KOHTPOJBHBIM BOMpOcaM K paboTe, MMEIONUMCS B METOJAMYECKHX YyKa3aHUSIX, U €My
BBICTaBJIsIETCs Oajll, KOTOPHIM OIICHEHA JIaHHas JlabopaTopHasi padoTa.

6. IIpomexkyTouHasi aTTecTauus
(konmponupyemas komnemenyus [K-1)
Cnucok 0CHOBHbBIX 60NPOCOE6 K 3auemy

1.Mopens cTaHIapTHON CUCTEMBI Nepeaadn HHOopMauu
2. AHaJOroBbI€ CUCTEMBI.

3.IMIyIbCHBIE CUCTEMBI

4.1luppoBbie CUCTEMBI

5.Knmaccudukarnms curaanos

6. JlerepMMHUPOBAHHBIE U CITy4aliHbIE CUTHAJIBI.
7. OCHOBHBIE TPUHIUITBI KOJTUPOBAHUS
8.ITomexoycTOHUYNBOE KOJUPOBAHNE

9.MeTobl KOTUPOBAHUS CUTHAJIOB.
10.Konupoanue no merony lllennona—dano
11.KoaupoBanue o metony Xadhmena
12.KonupoBaHue ¢ IpOBEPKOIl HA YETHOCTh
13.KoaupoBaHue ¢ yABOCHHEM DJIEMEHTOB
14.11HBepcHOE KOMPOBAaHKE
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15.Koa mpoBepku mo MeToay X3MMHHTa
16.1{ukIndecKue KOabl
17.CoBpeMeHHbIE METOABI KOAUPOBAHUS
18.0OcHOBHBIE KOMITOHEHTHI aHAJIN3a CUTHAJIOB
19.CrniekTpanbHbIi aHAIW3 CUTHAJIOB
20.0cHOBHBIE MOHATHUS YACTOTHOI'O CIIEKTPA
21.YacTOoTHBIN CHIEKTP NEPUOANYECKOTO CUTHAIA
22.YacTOTHBIN CIIEKTP HEMEPUOANYECKOTO CUTHATIA.
23.ConocrapieHue NepUOIUIECKOro U HENEPUOANYECKOTO CUTHAIOB.
24.Teopema KorenbHukoBa
25.0Heprus cursaia
26.Knaccuduxanus BU0B MOIYIISIIAN
27.AnanoroBast MOAYJIALMS
28 .ImnynbpcHas MOLYJIALNS
29. CurHansl ¢ yriioBOil MOYJISLIUEH.
30. Cursansl ¢ aMIUIUTYIHON MOy siueit
31.0cHOBHBIE XapaKTEPUCTUKHU CUTHAJIOB
32. IllluprHa 4aCTOTHOIO CIEKTPa CUTHAJIA
33. IlpeBbllieHre cUTHAIA HAJl TOMEXOM
34.Curnan kKak ClIy4aifHbIN MPOIIECC
35.0cHOBHBIE XapaKTEPUCTUKU KaHAIOB CBS3U
36.CxopocTs niepeaur nH(pOpMAIMK U TPOITYCKHASI CIIOCOOHOCTD IMCKPETHBIX KAaHAJIOB
37.CkopocTs nepenaur nHGOpMaIUU U MPOITYCKHAsE CIOCOOHOCTh HEMPEPHIBHBIX KAHAJIOB
38.3aBHCHMOCTb MPOITYCKHOHN CIIOCOOHOCTH KaHaJia OT TOJIOCH! YaCTOT U EMKOCTH
39. Ilomexu B JIMHUSIX CBSI3U
40. Ipunuumsl pabOTHI COTOBOM CBSI3H.
41.MHOrokaHajabHbIE CHCTEMBI CBSI3U.
42.YacToTHOE pa3J/ielieHHe KaHaJIOB
43.BpemeHHOE pa3eieHue KaHaJIOB
44.TTomMexu B COTOBBIX CUCTEMAX CBSI3U
45.2neMeHTBl COTOBOI Tene(oHHOM CHCTEMBI
Memoouueckue pekomenoayuu npu no020MoeKe K 3auemy

[ToaroroBka CTyZIEHTOB K 3a4eTy BKJIIOYAET MPOpPabOTKY JEKIUH, B TEUEHUE CEeMecTpa U
HEINOCPEACTBEHHYI0 IIOJATOTOBKY B JIHHM, NPEIUIECTBYIOIME 3a4eTy, BKIKOYas, KOHEYHO,
MOJTOTOBKY K KOJIJIOKBUYMaM, TECTUPOBAHHIO, BHIITOJIHEHUIO J1a00paTOPHBIX PadOT U UX 3aIUTY.

Jl1s HOATOTOBKM K OTBETaM BOIPOCH! 3a4yeTa (OHU BBIJAIOTCS B KOHIIE CEMecTpa) CTYJCHT
JIOJIKEH MCTIO0Nb30BaTh HE TOJIBKO KypC JIEKIIUHA, HO U OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYpPY
JUIs BBIpaOOTKHM YMEHHUS JaBaTh Pa3BepHYThI€ OTBETHI HA MOCTABJICHHBIE BOIPOCHI.

B Xxone moAroToBkM K 3aueTy CTYIEHTY HEoOXOAMMO oOpaiaTh BHUMaHHME HE TOJIBKO Ha
YPOBEHb 3allOMUHAHUs, HO M Ha CTENIEHb IOHMMaHUs U3y4aeMbIX BOIIPOCOB. A 3TO JOCTUTAETCS HE
MPOCTHIM 3ayYMBAaHUEM, a YCBOCHHEM IPOYHBIX CHCTEMAaTH3UPOBAHHBIX 3HAHUI aHATUTHYECKUM
MplieHHeM. Cle10BaTeNIbHO, HENMOCPEACTBEHHAs IMOJTOTOBKA K 3aueTy JIOJDKHA B Pa3yMHBIX
MIPOMOPLHUAX COUYETATh U 3alIOMUHAHKE, U IOHUMaHKe MPOTrpaMMHOI0 MaTepuaa.

Pacnpeodenenue 6annoe mexkyuiezo, pyoexcnozo KOHmpons

Ne Oo0mas 1-91 TOUKA 2-11 TOYKA 3 Touka
cymma

1. | Tekymmii KOHTPOJIb

MOCEIICHUE 3aHATHI 10 3 3 4
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0aJUI0B Oaa Oayuta Oaa

BBIIIOJIHEHME U 3all[ATa 21 7 7 7
71a00paTOPHBIX pabOT oan OaitoB OaytoB OayIoB
2. | Py0e:kHbIl KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amioB 0amioB OaioB 0amioB
KOJUIOKBUYM 24 8 8 8
Oamna OaoB OayioB 0amioB
Hroro 70 23 23 24
0aJ10B O0aJs1a 0aJj1a O0asu1a

Kpumepuu oyenueanus

[Tpu ocBoenuu quctuminHel popmupyrotes komnerenuun OK-7, ITK-1, TIK-2. Yka3anubie
KOMITETEHIIMH (POPMUPYIOTCS B COOTBETCTBUU CO CIICIYIONIUMU dTallaMu:

GbopMUpPOBaHWE W pPA3BUTHE TEOPETUYCCKUX 3HAHWMA, IMPETYCMOTPCHHBIX YKa3aHHBIMHU
KOMIIETCHIMSIMU (JIEKIIMOHHBIC 3aHSATHSI, CAMOCTOSITeNIbHAS pab0Ta CTYJCHTOR);
npuoOpETeHUEe W Pa3BUTHE TMPAKTUYCCKUX YMEHHM, MPEIYyCMOTPEHHBIX KOMIECTCHIUSMH
(;mraboparopHbIe pabOThI, CAMOCTOSTEIbHASI pad0OTa CTYACHTOB);

3aKpeIUICHUE  TEOPETUYCCKUX  3HAHWK, YMEHHM H  NPAKTUYECKHUX  HABBHIKOB,
MPEIyCMOTPEHHBIX KOMITETCHIIUSIMHU  (71a00paTOpHbIE padOThI, MPAKTHUKH, BBITYCKHAsS
KBaTM(UKAIIMOHHAS padoTa).

Kpumepuu OUEHKU Kauecmea 0Cc60oeHus ducuunﬂuubl, 3aeepmarou4eﬁc;1 3auemom

Bbanisl
. ., | PesyabTar .
(peiiTUHIOBOI OCBOCHMISE TpeboBanusi ypoBHIO c)OPMHUPOBAHHOCTH KOMIETEHIHIi
OLICHKH)
OOyuaronuiicss OCBOWJI 3HAHMS, YMEHHMS M HaBBIKM BXOJALINE B
COCTaB KOMIIETEHITNH:
OK-7 — Crioco6eH Kk caMOOpraHu3aIiy 1 cCaMo00pa30BaHMIO.
I[IK - 1 - Cpoocoben crpoutTh mpocrednme (QpU3ndyeckue Hu
MaTeMaTHYeCKue MOJAEIM HpuOOpoOB, CXeM, YCTPOMCTB U
3a4T€HO | YCTAaHOBOK JJIGKTPOHUKA ¥  HAHODJIEKTPOHUKH  PA3IUIHOTO
(Ge3 (YHKIMOHATBHOTO  Ha3HAueHWs, a  TaKKe  HUCIOJIb30BaTh
61-70 IPOLENYphl | CTAHJAPTHBIE MPOTPAMMHBIE CpPEICTBA WX  KOMITBIOTEPHOTO
cla4n MO/ICIIUPOBAHUS.
3ayeTa) I[IK-2 — CnocobeH apryMeHTUpOBAaHHO  BBIOMpATh u
peanu3oBbIBaTh  Ha  NpakTHKE  3((EKTUBHYIO  METOAMKY
AKCIIEPUMEHTAILHOTO WCCIIeIOBAHUS napamMeTpoB "
XapakTepUCTUK MNpPUOOPOB, CXEeM, YCTPOMCTB M yCTaHOBOK
AJIEKTPOHUKN M HAHOAJIEKTPOHUKHU PA3THIHOTO (YHKIIMOHATIHLHOTO
Ha3HAYEHUS.
3auteHo (c O6yuatommuiicst mposiBisieT komnetreriuun OK-7, TIK-1, TTK-2, Ho
.. | He B TOJTHOM 00beMe BXOJAIINX B UX COCTaB JICHCTBUH.
poLeaypoi .
36-61 cadH OOyyaromuiics MOXKET AOMYCTUTh HEKOTOPbIE HETOYHOCTH,
sauera) HEerpyOble OMMOKY, 3aTPYAHITHCS B U3JI0)KEHUU MaTepuaa, HO
IIPABUJILHO OTBEYATh HA 33JJaBAEMbIe €My BOIPOCHI.

16




M%Hee 36 HE AOTLYLICH Komnerenmuu He chopMupoBaHbI
ajna K 3a4eTy

«3auTeH0»  BBICTABISIETCS  OOydYarolleMycsi, IPOJIEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABWIBHOE 3HAHNE MPOIPAMMHOI0 MaTepHalia U U3JI0KUBLUIEMY OTBET
JOTMYHO, TPaMOTHO, yOEAWTENbHO, TOTOBOTO K  JajbHEWIIEeMy MNpPOopeCcCHOHATEHOMY
COBEPILEHCTBOBAHUIO.

[Ipu oTBeTe OOYYAIOIIMICS MOMKET JIOMYCTUTh HEKOTOPble HETOYHOCTH, HETpyOble OIIMOKH,
3aTPYAHATHCSA B CAMOCTOSATEIBHOM U3JI0KEHUM MaTepUalla, HO IIPABUIIBHO OTBEYATh HA 3a1aBACMBbIC
€My BOIIPOCBHI, B pe€3yJbTaTe€ HABOJAIIMX BOIPOCOB C IOMOLIBIO IPENOAABaTENs HCIPABIIATH
JIOIYLICHHbIE OIIMOKN U HETOUHOCTH.

«He 3a4TeH0» MOXXET ObITh BBICTaBIEHO O00Yy4YaroLIEMYycCsi, OOHAPYKHUBILIEMY HEIOJHOE,
HEOCO3HAHHOE 3HAHME Y4eOHO-IIPOrpaMMHOIO MaTepuana, JOIyCKaIoIleMy TIpyOble OLIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO U3JI0KUTh OTBET Ha BOIPOC, OTBEYAIOLEMY HENPABUIBHO WM HE
JAIOLIEMY OTBET Ha 3aJjaHHbIE BOIPOCHL. J[eMOHCTpUpYEMBbIl ypOBEHb 3HAaHUN HE MOMKET OBbITh
IpPU3HAH JI0CTaTOYHBIM JUISl TPO(ECCHOHABHON 1EATEIbHOCTH.

KpnTeplm OLICHKH Ka4YeCTBa OCBOCHHUSA NUCHUIIJIMHBI IPUBEACHDBI B IIPUJI0KCHUH 2.

7. MeToauueckue MaTepHualJibl, ONPEACTAIONINE NIPOUECAYPHI OLICHUBAHUA 3HaHHﬁ,
yMeHHﬁ, HABBIKOB H OIIBITA J€ATECJIBbHOCTHU

Tabnuna 6. Pe3ynpraTel 0CBOSHHSI YUeOHOH TUCIMITIIMHEI, MTOJUICKAIINE TPOBEPKE.

Pe3yJIbTaTI>I Oﬁy‘lEHI/Iﬂ OcHOBHbIE IOKA3aTE/IH OLIEHKH Buja oneHouHOro MaTepuajia

(KoMHneTeHNH) pe3yJbTaToB 00y4eHHs
CrnocoOHOCTh  TIPOBOJUTH | 3Hamb: Brinonnenue u 3anmra
HaJaJKy, HACTPOWKY, | - TEXHUYECKUE CPEJCTBA KOHTPOJIA | 1a0OpaTOPHBIX PadoT;
PETYJIUPOBKY U UCTIBITAHHE | PabOTHI PasrodJIEKTPOHHOTO | TUTIOBBIE OIIEHOYHBIC
PaaNO3TIEKTPOHHBIX 0o00pyJOBaHUs, TEPCIEKTUBBI U | MAaTePHUAIIBI JJIsi YCTHOTO
CPEICTB U 000PYI0BaHUS HaIlpaBJICHUS uX | ompoca (paszoden 5.1.1);
(IIK-1) COBEpIIIEHCTBOBAHUS; TUIIOBBIE TECTOBBIE 3a/IaHUS
- METOJABI M CPEIACTBA KOHTPOJA | (pazden 5.2.);
paboThI PasrOdJIEKTPOHHOTO | TUTIOBBIE OLIEHOYHBIE
000py0BaHUs MaTepuaibl K 9K3aMEHY
(pazoen 6.).
Ymemp: Brinonnenue u 3anmra

- IPOBOJUTH WHCTPYMEHTAJIbHbBIE
U3MEPEHMUS.

71a00paTOPHBIX PadoT;
TUTIOBEIE OIICHOYHBIC
MaTepHabl A1 YCTHOTO

- MPOU3BOAUTH Hanazky, | omnpoca (pasden 5.1.1);
HACTpOIKY, PETyIHUPOBKY Y | TUTIOBBIC TECTOBBIC 3a/IaHUS
WCTIBITAaHUE PaAMORIIEKTPOHHBIX | (pazoden 5.2.);

CPEICTB ¥ 000PYIOBAHHS.

Brademp: npaBunamu u MeTonaMu
MOHTaXa, HaCTPOUKHU u
pEeryaupoBKH Y3JI0B
PagUOTEXHUYECKUX YCTPOUCTB U

TUTIOBBIC OIICHOYHBIE
MaTePHAITBI K K3aMEHY
(paszoen 6.).

Brimonuenue u 3ammura
1abopaTOpPHBIX padoT;
TUITOBBIC OCHOYHbIC
MaTepHaIbl ISl YCTHOTO
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CUCTEM. omnpoca (pazoen 5.1.1);
TUIIOBBIE TECTOBBIC 3a/IaHUS
(pazoen 5.2.);

TUIIOBBIE OLICHOYHBIE
MaTepuaibl K 9K3aMEHY
(pazoen 6.).

8. YueOHO-MeTOAMYECKOE oDecTiedeHne TUCHUTITTHHBI (MOYJIs1)

Ocnoeénas numepamypa

1.JIutBunckas O.C OcHoBBI TeOpHH nepeaayu nHpopmauu : yaeoHoe mocodbue / O.C.
JlutBunckas, H.U. Yepnpimés. — M. : KHOPVYC, 2017. — 168 ¢

2..Pagunocucremsr nepenaun naopmarnmn. Y yebHoe mocodue ais By3oB —M: ['opsuas muHMS-
Tenexom.2015. 137c.

3.Ilenunll.U.,®dunumos M.U. Paguorexaudeckue cucTeMsbl iepenaun napopmanun. YueoHoe
nocob6ue st By30B.-M: ['opsuas nunus-Tenekom,2016. 263¢

Jlonoanumenvnas numepamypa

1.30onorapeB B.B., Oeukun I'.B. [TomexoycroliunBoe kogupoBaHue. MeTo bl U aaropuTMBI :
crpaB. M. : T'opsiuas nunus — Tenexkom, 2004. 213¢

2.Pun P. OcHoBbl Teopuu nepenaun unopmanmu. M. : Bunbsamc, 2005.234c.
3. UrnartoB B.A. Teopust unopManuu u nepegadn CUTHAIOB : y4e0. Ui By30B. 2-€ U31., epepao.
u non. M. : Pagno u cBsasp, 1991.241c.

Ilepuoouueckue uzoanus

[lepedyens nmepuoanveckux u3AaHuil, momydaembix OubOmuorexoir KbBI'Y, B KOTOpBIX CTYIEHT
MOJKET O3HAKOMHTBCS C COBPEMEHHBIMH JIOCTHDKCHHSIMA B OOJIACTH DJICKTPOHHKH, MHUKPO |
HAHODJIEKTPOHUKH:

1.

A A AT o

[TpoGnemMsl iepeiaun HHPOpPMaLH

DNEKTPOHUKA.

IIporpamupoBanue

Teopust 1 TEXHUKA PaTHOCBSI3U

Cucremsl yripaBieHus: 1 HHPOPMAITMOHHBIE TEXHOJIOTUH

Humepnem-pecypcoi
http://lib.kbsu.ru/ - Bubnmmorexa KBI'Y.

http://www.garant.ru/ - CripaBo4Has mpaBoBas cuctema «l apant.

http://www.consultant.ru/ -CripaBounas nipaBoBas cuctema «Koncynsrantllmtocy.
http://www.studmedlib.ru - 9BC «KoHcynbTaHT CTyIeHTa»

http://www.ph4s.ru/book_electronika.html - OGpa3oBarenbhsblii mpoexT A.H. Bapruna
http://www.Russianelectronics.ru -nmoptan «Bpems 31eKTpOHUKI;

http://www.platan.ru — KaTajor 31eKTPOHHBIX KOMIIOHEHTOB;

http://metodist.Ibz.ru/iumk/nano/lections.php - BUA€OPOIUKHU 10 HAHOTEXHOJIOTUH;
https://www.sciencedirect.com/ - [ToanorekcroBas 6a3a manueix ScienceDirect.

9. IIporpammHoOe oGecrieyeHre COBpeMeHHbIX HH(OPMALIMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTHil

CryneHTbl MMEIOT JocTyn uepe3 MHTepHeT nocTynm K e€AMHOMY 00pa3oBaTEIbHOMY

MopTany, I7I€ B OTKPHITOM JOCTYIE HMMEIOTCS Pecypchl y4eOHO-METOIUYECKOW JIUTepaTyphl,
SBJISIOIIMECS pa3paboTkaMu BeayIux By30B Poccun.
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2. JIns peTHHIOBOTO KOHTPOJISL MCIIOJIB3YETCS CHCTEMa KOMITLIOTEPHOTO TECTUPOBAHUS Ha
6aze mporpammHoro obecreuenuss Moodle.

3. Ilpu BBINONHEHHM JTa0OPATOPHOTO TMPAKTUKYMa CTYAEHTHI B 00S3aTEIBHOM MOPSIKE
IPOBOJAAT 00paOOTKY 3KCIIEPUMEHTAILHBIX JJAHHBIX C IPUMEHEHHEM POrpaMMHBIX cpex Microsoft
Exell, MathCad.

4. B pamkax obOecriedeHUs] MPUMEHEHHsI KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa3oBaTeIbHOM
IPOLIECCE UMEIOTCS CIIEUATM3UPOBAHHbIE KOMIIBIOTEPHBIE KIACChl C COBPEMEHHBIM ITPOTPAMMHBIM
oOecrieueHrEM 1 UMEIOIIUM BbIX0J B IHTEpHET.

10. MarepuajbHO-TeXHHYECKOEe OOecredeHue TN CIUTIIUHbI

MarepuanbHO-TEXHHUECKYI0 0a3y Ui IPOBEIECHUS 3aHATUHN 110 TUCIHUILIMHE COCTAaBIISIOT:

—  CHeUMAIM3UPOBAHHAs ayUTOPHsl, UCHIONb3yeMasl IIPY MPOBEICHUH 3aHATUH JIEKIIMOHHOTO
tuna Ne238, pacnionoxennas o aapecy: 360004, KabapauHo-bankapckas pecryonmka, T.
Hampuuk, yn.  Yepubmuesckoro, 175, ycnoBHbli  HOMmep-14,  ocHamleHHas
MYJbTUMEUIHHBIM ~ TPOEKTOPOM M KOMIUIEKTOM  alaparypbl,  [1O3BOJIIOILEH
JIEMOHCTPHPOBATh TEKCTOBBIE U I'pahuuecKueMaTepraIbl;

— pabouee MeCTO IpenoaaBaTes;

— paboune MecTa CTYACHTOB;

— MeJloBast JOCKa.

MynbTrMeaniiHas Npe3eHTalus, CONPOBOXKAAOLIAs JEKIHIO, TO3BOJISET PENOo1aBaTeIo
AKLIEHTUPOBATh BHUMAHUE CTYACHUYECKON ayAUTOPUH Ha KIIOUEBBIX BONPOCAX JIEKIIUH.

Jucuumirza obecreyeHa:

— TECTOBBIM MaTepualaMHU B ANIEKTPOHHOU o0ydJaromeit cucteme «Moodle»
(OTKpBITBINE YHUBEPCUTET);

— KHWKHBIM (OHJIOM OMOIMOTEKH;

— DJIEKTPOHHBIMU BEPCHUSIMU JIEKIUH U y4€OHUKOB.

JIaGoparopHble 3aHATHS TpoBoadTcs B sadoparopun Ne234 «CxeMOTeXHUKa 3IEKTPOHHBIX
YCTPOMCTBY», pacmnoiokeHHo mo azapecy: 360004, KaGapnuno-bankapckas pecnyOnuka, T.
Hanpumk, yn. Yepubimeckoro, 175, ycnoBHbIE HOMep - 24, OCHAIIEHHOW HEOOXOIUMBIM
o0opynoBaHuEM:

CryneHThl UMEIOT JOCTYH uepe3 IHTepHeT 10CTyn K AJIEKTPOHHOM o0yJarouieil cucreme
«Moodle» (OTKpBITBIII yHMBEpPCHUTET), KOTOpas MO3BOJISIET pa3MellaTh 3JEKTPOHHbIE y4yeOHbIe
Kypchl B CBOOOJIHOM JIOCTYIIE JJIsl CTYJICHTOB YHUBEPCUTETA.

ITpu npoBeneHNM 3aHATUH JIEKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHITHH UCIOJIB3YIOTCS:
JUYEH3UOHHOE RPOZPAMMHOe 0becneuenue U c60000HO PACNPOCMPAHAEMbIE NPOPAMMbL:

— Microsoft Office nmunensus: doroBop Nel35 ot 22.05.2018, moroop Ne 1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
norosop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, moroop Ne0331100002314000077-0003152-01 ot 29.12.2014, morosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar ot 20.04.2009,
ceprudukar ot 18.06.2008, cepruduxar ot 12.10.2007, cepruduxat ot 14.03.2007;

— apxuBarop 7z, Adobe Acrobat Reader nmuensus: mnpenoctaBiseTcss OecIlaTHO — Ha
yCIOBUSX MO ajapecy https://www.adobe.com/ru/legal/terms.html;

— Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome numeH3us: mpenocTaBiseTcs
OecrutaTHO Ha YCJIOBHSIX JIMIIEH3MOHHBIX COTJIAIIEHWH Ha TPOTrpaMMHOE OOecredeHne C
OTKPBITHIM HCXO/IHBIM KOJIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

JUisl CTyIeHTOB C OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI CO3/1aHbI CHEIMATIbHBIE YCIOBUS

JUIs TTosTydeHust oOpa3oBanus. Criennanu3upoBaHHOE TOMEIIEHHE ISl HHBAJIMIOB PACHIOI0KEHO 110
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aapecy: 360004, KaGapauno-bankapckas pecmyOnuka, r. Hampumk, yn. UepnsimeBckoro, 173,
yCIIOBHBIM HOMeEp -1, aynutopus Nel45.

B nensx AoCTYIHOCTH MOMy4eHHUs BbICHIEr0 0Opa3oBaHMs 110 00pa3oBaTEIbHBIM IPOrpaMMam
MHBAIMJAMHU M JIMIAMH C OrPAaHUYEHHBIMH BO3MOYKHOCTSMM 37I0POBbSl  YHUBEPCUTETOM
o0ecrieunBaercs:

AIBTEPHATHBHON BepCHEl OUITMAIBHOTO caiita B ceTH «HTepHeT» Il cTabOBUISIIINX;
MIPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00yJaromeMycss HeOOXOIUMYIO TIOMOIIIb;

Ul MHBAJIMAOB M JUL C OrPAaHUYEHHBIMH BO3MOXHOCTSAMHM 3I0POBbS MO CIyXy -—
nyOnmupoBaHUE BCIYX CHPaBOYHOM HWH(OpPMAIMM O pacnucaHWW YYCOHBIX 3aHATHH;
obecrieueHrne HaJIeKAMMHU 3BYKOBBIME CPEJICTBAMH BOCIIPOU3BEICHUS HH(DOPMAIINH;

U8 WHBAJUJIOB M JIMI[ C OIPAHMYEHHBIMH BO3MOXKHOCTAMH 3J0POBbSl, HMEIOIIUX
HapylIeHUs OMNOPHO-JIBUTaTEJILHOIO aIfapara, Co3[aHbl MaTEepUaJIbHO-TEXHUYECKUE
YCIIOBUSI 00ECIIEUMBAIOIINE BO3MOXKHOCTh OECHPENSITCTBEHHOTO JOCTYIa OOy4Yaronuxcs B
y4eOHbIE TTOMEIICHHS, OOBEKTY MUTAHUS, TyaJIETHBIC M IPyrue MOMEIICHUS YHUBEPCUTETA,
a Takke NpeObIBaHMUS B YKa3aHHBIX IMOMEHIEHUSAX (HAJIWYUE PACIIUPEHHBIX JIBEPHBIX
MIPOEMOB, MOPYYHEN U APYTUX MPUCTIOCOOICHUIN).
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Ipuioxkenne 1

JIner u3mMeHeHuii (1onotHeHnii) B padoyeii nporpaMmMe IMCHUILIMHBI (MOAYJIsST)
«TBepaorenbHas 3JIEKTPOHHKA» 110 HANPABJICHHIO IIOATOTOBKH

11.03.03 KoncTpynpoBaHnue ¥ TeXHOJIOTHS JIEKTPOHHBIX CPE/ICTB HANIPABJIECHHOCTD
(mpoduip) «KKoHCTpyHpOBaHUE H TEXHOJIOTHA PAIM03JIeKTPOHHBIX cpeacTB» Ha 20 — 20

y4eOHbIii rog

Ne ni/m JuemeHT (myHKT) PII/{ Ilepeyenb BHOCUMBIX | [Ipumeyanue
U3MEHEeHHU I

Obcyaicoena u pekomenoo8ana Ha 3acedanuu Kageopul

JICKTPOHUKHU ¥ HH()OPMAIIMOHHBIX TEXHOJIOTUH,

pOTOKOI No OT « » 2020 .

3aBenyrommii kadgeapou P.11I. Temen /

[IOAIINCH

pacudpoBKa HOAMUCH

Jara
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KpnTeplm OI¢HKH KaveCTBAa OCBOCHUSA JUCIHUITIJINHBI

IIpuio:xxkenne 2

Koz KPUTEPHUU U IOKA3ATEJIU OIEHUBAHUS PE3YJIbTATA OBYUEHUS
HOMTETErnH IIxaja no TpaIMIMOHHON NATHOANIBLHOM cUCTeMe
PE3VYJBbTAT .
OBYYEHMSI Ba3oBblii ypoBens TpoxsunyTiit Bricoknii ypoBeHb
MO AUCIHMILINHE HEJIONYCK | HeY/[IOBJIETBOPHUTEIHLHO Y/IOBJIETBOPUTEIbHO xopouiltl)) /O:Iitlll)bmqu OTJIMYHO/ TU(. 3a4eT
(Mony.J10) /mud. 3auer *
Ixana no 6a/11bHO-PeTHHIOBOI cUcTeMe
0-35 36 -60 61-80 81-90 91 -100
3name: OTCYTCTBHE 3HAHWI O | HENOJNHBIE 3HAHHA O | B [EJIOM  YCHCHIHBIC | MOJHOCTHIO
- TeXHUYECKHE TEXHHYECKHUX CPEICTBAX | TEXHUMYECKUX CPEICTBAX | 3HAHUS O TEXHHYECKUX chopMUpPOBaHHbIC
cpezncTBa KOHTPOJISL KOHTPOJIS paboTHl | KOHTPOJISA paboTel | cpexcTBax KOHTPOJISL | 3HAHMS O TEXHUYECKUX
paboTsl PanuodIeKTPOHHOTO PaIHOAICKTPOHHOTO paboTEI CpeacTBax KOHTPOJIS
PAaJIHOAIIEKTPOHHOTO 060opymoBaHUs, 00opymoBaHus, PaTHO3IEKTPOHHOTO paboTsI
0GOpyLOBaHNS, MePCIICKTHBBI U | MEePCIEeKTHBBI u | obopynoBaHus, PanrodIeKTPOHHOTO
[1epCIECKTHBBI " HAIpaBICHUS UX | HampaBJICHUS WX | MEepPCIeKTHBBI u | obopymoBaHus,
HATIPABJICHIS e He 3naer COBEPIIEHCTBOBAHUS; COBEpUICHCTBOBAHN; HaIpaBJIeHHs UX | MEPCHEKTUBEI u
MK-1 COBEPIIEHCTBOBAHNSE, MeTojax M CPEACTBaX | METOJaX MU CPEeACTBAaX | COBEPIICHCTBOBAHMS, HATIPABIICHHS X
ClIOCOBHOCTD | - METOZIBI M CPEJICTBA KOHTPOJIS paboThI | KOHTPOJIS paboTel | METOZaX M CPEICTBAX | COBEPIICHCTBOBAHMS,
MIPOBOINUTH KOHTPOJIA paboTsI Paauo3JICKTPOHHOI'O Paano3JICKTPOHHOIO KOHTPOJISt paboThl | MeTomax M CpeACTBax
HANA/KY, PaaAnO03JIEKTPOHHOTO 000pyI0BaHHS. 0bopyoBaHusL. Paaro3IEKTPOHHOTO KOHTPOJIS paboTsI
HACTPOIKY, oGopynoBaHus 000pyROBaHMS. pgﬂﬂoaneKTpOHﬁoro
DETYIHPORKY obopynoBaHusl.
M HCHBITAHAC [y ory,: OTCYTCTBHE WM | HEJIOCTATOYHOE YMEHHE | B IEJIOM  YCIIEIIHOE | TMOJHOCTHIO
R IPOBOJUTH YaCTHYHOE yMEHHE IPOBOJIMTH yMeHue IIPOBOIUTH | C(HOPMUPOBAHHOE
HHBIX CPEICTB | pycrpymenTanbHble IPOBOANTH HHCTPYMEHTAJIbHBIC MHCTPYMEHTAJIbHbIE yMeHHe IPOBO/IUTH
1 HU3MEPEHHSL. HHCTPYMEHTAIIbHbIE N3MEpeHNs; HU3MEpEHNS; HHCTPYMEHTAITbHBIC
obopynoBaHus HU3MEPEHNS; HPOM3BOAUTE  HANAJKy, | IPOM3BOAMTHL HAJIAIKY, N3MEPEHHS;
- NPOM3BOAUTH NpPOM3BOAUTL  HAla[Ky, | HACTPOMKY, PEYIMPOBKY | HACTPOHKY, PETyIUPOBKY | MPOU3BOJUTH  HAJAJKY,
HaJaJKy, HacTPOWKY, He ymeer HACTPOMKY, PEryaupoBKy | YU UCTIBITAaHUE 1 UCTIBITAHHE HACTPOIKY, PETyIUPOBKY
pEryJIMpoBKy u u UCIbITanue | PaAuO3IEKTPOHHBIX PaarodJICKTPOHHBIX u UCIIBITAHUE
HCIIBITAHNE PaIrO3IEKTPOHHBIX CpEACTB U | CPeICTB M 00OPYIAOBAHHS | paHOdIEKTPOHHBIX
PaIn03JIEKTPOHHBIX CpeiCTB u | ObopyIOBaHHMS. CpesicTB 1 060pyA0BAHMSL
CpeAcTB " 000pyI0BaHUs.
o0opynoBaHusl.
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Kon

KPUTEPUU U ITIOKA3ZATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUS

KOMIeTeHIuH — -
IIIkana no TpaAMIMOHHON NATHOAJLILHOM cHCTeMe
PE3YJIBTAT I .
. OABHHYThIii .
OBYYEHUS Ba3oBblii ypoBeHb P onezb BoIcokuii ypoBeHb
1o IMCHMILINHE HEJONYCK | Hey/lAOBJICTBOPHUTEIbLHO Y/0BJ1€TBOPHUTEILHO yp OTJIM4YHO/ 1u. 3a4eT
xopomo/ 1ud. 3a4er
(Moxy.110) /aud. 3auer
IIIxana no 0a/JJILHO-PEITHHIOBOI cHCTeMe
0-35 36 -60 61-80 81-90 91 -100
Baapers: OTCYTCTBHE HaBBIKOB | HEJAOCTaTOYHOE Halu4ne HaBBIKOB | YCHENIHOE BJIaJICHHE
IIpaBUIAMU u BIIAJICHUsS TIpaBUJIAMM U | BJIAJICHUE NIpaBUIAMU U BJIAJCHUA MpaBUIAMU U | MpaBUIAMH U METOJIAMHU
METOJaMH  MOHTaXa, He MeToJaMu MOHTa@Xa, | METOAAMU MOHTaXa, | METOJaMHU MOHTa)Xa, | MOHTa)ka, HACTPOUKU U
HAaCTPOUKHU 51 - HAaCTPOUKHU U | HaCTpOHUKHU U | HaCTPOUKHU U | PEryjIupOBKH Y3JI0B
PETYIHPOBKH y37I0B peryJIupoBKU Y3J0B | PeryJupoBKU Y3JI0B | PEryIUpOBKH y3JI0B | pPaAMOTEXHUYECKHUX
PaIMOTEXHUIECKUX PanuOTEXHUIECKUX PaIOTEXHUIECKUX PaAMOTEXHUYECKHX YCTPOMCTB U CUCTEM.

YCTPOMCTB U CHCTEM.

YCTPOMCTB M CHCTEM.

YCTPOMCTB 1 CHCTEM.

YCTPOWCTB U CHCTEM.
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