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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[ensiMi TUCHUIUIMHBL SBISETCS MOJY4YEHHE 3HAHUW B 00JIACTH MPHUHIUIIOB MOCTPOCHMUS,
XapaKTePUCTUK, (DYHKIIMOHUPOBAHMS 3JIEKTPUUECKUX LieTel U, KaK cleCTBUE, (opMUpOBaHUE Y
CTYAE€HTOB TEOPETUUECKON Oa3bl M  MPAKTUUYECKMX HABBIKOB 11 J 5 U3YUYEHUS MOCIEIYIOMNX
OpOQWIBHBIX  JTUCLMILIMH. OcCHOBHBIMU 3a7Ja4YaMHU JTHUCUUIIJIIMHBI ABISAIOTC S U3yYCHHE
OOIIeTEOPETUYECKUX TOJIOKEHUH peakiUu JJIEKTPUUYECKUX Ierneld Ha pasiudHble  (OpMBI
BO3/ICICTBUS Ha HUX (TApMOHUYECKOT0, UMITYJAbCHBIX U JIPYTUX), a TAaKXKe NPUHLUIIOB OCTPOSHUS
U QYHKLIMOHUPOBAHMS AIEKTPUUECKUX LETel ¢ 3alaHHbIMU NTapaMeTpaMu.

[TnanupyemMbIMH pe3yibTaTaMu OOyueHHs MO0 AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMA,
yMeHUsI, HaBbIKU. [lepedeHb IUTaHHPYEMBIX PE3YJIbTaToOB OOyuYeHHUs MO AUCHUUIUIMHE (MOIYIIO),
COOTHECCHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUs 00pa30BaTelbHON MHpPOrpaMmbl,
npezcTasieH B Tabnuue 1.

Ta6muma 1 — Komnerenmuu, hopMupyemMble B pe3yJIbTaTe U3YUEHUS TUCITUTITUHBI (MOYJIS)

Kor u Kot 1 hopMyupoBKa Pesynbrartel 00y9IeHHUsI TI0 AUCIUTLT
Hassanwne OITOIT BO, HWHAMKATOpa
(dhopMyIHpOBKa Kon
COKpalleHHOEe JTOCTHXCHHS
KOMIICTCHIIUU KOMIIETEHIMH pe3ynb DOopMyIIUPOBKA PE3YIIbT:
Tara
11.03.02 TIKB-3 : Criocoben [IKB-3.1x : [IpoBoauT P11 3HaHWe | METOIOB U
«MHPOKOMMYHHUKAIIMOHHBIE | IPOBOIHUTH U3MEPEHHS MHCTPYMEHTAJIbH
TEXHOJIOTUH U CHCTEMBI U3MepEHHs [apaMeTpoB U CPEICTB U3MEpPEH
CBSI3I) apameTpoB XapaKTepPHUCTHK apameTpoB
(b-UK) IIPOBEPKH KayecTBa paboTsI 060pyJOBaHUS XapaKTEPUCTUK
paboTel CBSI3U paboTer 06opy 10
o0opynoBaHus cBS3M | (TEIEKOMMYHHKAIIUH) CBSI3U
(TeTeKOMMYHUKAIHMH) | ¢ UCTIONIB30BaHUEM (TeTeKOMMYHHKA
creunyanu3uposantoro | PJI1 YMeHue | IpOBOAUTH U3ME]
KOHTPOJIBHO- napamMeTpoB U
H3MEPUTENBHOTO XapaKTePUCTHK
oGopy 1oBaHHsl paboTsI 000pyHO
CBSI3H
(TenekoMMyHHKa
C HCIIOJIb30BAHHE
CIIeNHATH3UPOBa
KOHTPOJIBHO-
HU3MEPHUTENBHOTO
000pyI0BaHUs
PJI1 HaBrik | BiageHUss METOI:
MHCTPYMEHTAJIbH
cpelcTBa u3Mepe
apamerpoB
XapaKTePUCTHK
pabotsl 06opy 0
CBSI3H
(TeeKOMMYHHKA
2 MecTo aucuuninnbl (MoayJsi) B ctpykrype OINIOII
.Video Control,null,video,null,null {filter:
contrast(100%)brightness(107% )saturate(95%)sepia(0%) url(#Sharpenl) url(#MIRRORO)
url(#Video Control Gamma) url(#my_chanel) url(#unsharpy)
limportant;transform:scalex(1);transition: 0.5s;}
.Video_ Control,null,video,null {filter:
contrast(100%)brightness(104%)saturate(95%)sepia(0%) url(#Sharpenl) url(#MIRRORO)

url(#Video Control Gamma) !important;transform:scalex(1);transition: 0.5s;}



JucuuruinHa oTHOCHUTCA K 6510Ky b1 ydeOHOro minana.

3. O0beM TUCHMILUTHHBI (MO1YJIA)

O0beM [UCHUIUIMHBI (MOAYNsl) B 3aUETHBIX EAMHMUIIAX C YKa3aHHEM KOJIHYeCTBa
aKaJIeMUYECKUX YacoB, BBIACICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOATEILHYIO pa0bOTy, MPUBEICH B TaOIUIE 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUTUINHBI

Tpyno- .
CemecTp | ayocts OO0beM KOHTaKTHO#H paboThI (Yac)
dopma y (020) B dopma
Hazsanme OIIOI1 BO o0yde- acre Yo AynuropHas HeayJm- CPC | arrec-
s vIiI Kypc TOpHAast Taumu
(390, 3.E.) Bcero
0300) nek. | mpak. | ma6. | ITA | KCP
11.03.02
HHdoKoMMYRKALHORKES | 4,0 | p1 B 2 4 55 18 0 36 | 1 0 89 €)
TEXHOJIOTUH M CHCTEMBI
CBSI3U

4 CTpyKTypa U co/iepKaHue TUCUUILTHHBI (MOTYJIs)

4.1 Ctpykrypa qucuuiiansl (moayas) aiasa O®O

TemaTnueckuii TuIaH, OTPaXKAIOIINI COIEPKAHNE AUCIMIUIMHBI (TIEpeYeHb Pa3lesioB H TEM),
CTPYKTYPUPOBAaHHOE IO BUJAaM Yy4YEOHBIX 3aHATHH C yKa3aHHEM HX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIaHOM, MPUBEICH B Tabnwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuiuiuHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
Tekymero Koutpods aiast OPO

Kon pe- Kos-Bo yacoB, 0TBeJeHHOE Ha
dopma
No Ha3Banue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKYIIETO KOHTPOJIS
00y4eHus
1 OO61ue cBeIeHus o PJI1, PA1, ’ 0 0 9 Texymuii Tect
paauomarepuanax P/I1 y
2 | Pesucropsl PI[II)’I[PIH L 2 0 4 10 TEKyILHUH TeCT
Jusnexrpuueckue PII1, PI1, .

3 Matepuanbl. KoHneHcaropsl P/1 2 0 4 10 ey TeeT
4 | MarautHble MaTepUaIbI PHII,’HPI'HI’ 2 0 4 10 TEKYLIUH TeCT
DJIEMEHTBI TaMsTH Ha PJI1, PI1, .
> MarHUTHBIX MaTepuazax PJI1 2 0 4 10 rerymr TecT
[MomynpoBogHUKOBEIE PI1, P11, .

6 MaTepuahI o] 2 0 4 10 TEKYLIHHA TeCT
7 | P-N nepexon pﬂ;’;lﬂ]’ 2 0 4 10 TeKyLUH TeCT

IMomynpoBoiHUKOBEIE
8 | mpubopsl ¢ AByMs p-n PI[II;I[PII[L 2 0 4 10 TEKYLIHHA TeCT
nepexojaMu
IMonynpoBosHUKOBEIE PIIL, PIII
9 | mpubopsl ¢ Tpems u Oonee p-n P’IH ’ 2 0 8 10 TEKYILIMNA TeCT
TepexolaMu
Hroro no tadsmue 18 0 36 89

4.2 CoaeprxaHue pa3iesioB U TeM JMCHUILVIMHBI (Moayas) A ODPO

Tema 1 Obwue ceedenusi 0 paduomamepuaniax.
Copepxanne TeMbl: Kimaccudukanus paguomarepuanos. [IpoBogHIKOBbIE MaTepUaIbl.
@DopMBI M METOJABI TPOBEACHHS 3aHATHH 1O TeMe, NPUMEHsSEMbIEe 00pa3oBaTeIbHBIC



TCXHOJIOIUHU: JICKIHA.
BI/I}II)I CaMOCTOSITEIIbHOM IMOATOTOBKHU CTYACHTOB IO TEMC: IOATOTOBKA K TCKYIIEMY TCCTY.

Tema 2 Pe3ucmopul.

ConepkaHWe  TEMBbI: Knaccudukanms.  Xapakrepuctuku.  Mcnonb3oBanue B
TEJIEKOMMYHUKAIIMOHHOM ammnaparype.

®opMbl U METOIBI TPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsIEMble 0Opa30BaTeIbHbIC
TEXHOJIOTHH: JIEKIINA, Ta00paTOPHBIC 3aHSITHS.

Buabl caMocTosITeIbHON MOATOTOBKU CTYACHTOB 110 TEME: MOATOTOBKA K TEKYILIEMY TECTY.

Tema 3 /[usnexmpuueckue mamepuanvl. Konoencamopul.

Conmepxxanne  tembl:  Kiaccudukamms ©  XapakTepucTHKH.  Vcmonmp3oBaHue B
TEJCKOMMYHHUAMOHHOM amnmaparype.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: JIEKITHS, Ta00paTOPHbIC 3aHATHSI.

Buabl caMOCTOATENBHON OATOTOBKU CTYJEHTOB IO TEME: MOATOTOBKA K TEKYIIEMY TECTY.

Tema 4 Maenumusie mamepuaoi.

Copmepxanne TeMmbl: Kimaccudukamuss u xapakTepuCTHKU. KaTyliku WHAYKTHBHOCTH.
[TaccuBnbie LC-punbTpsl.

@opMBl U METOJABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIHs, Ta00paTOpHbIEC 3aHATHUS.

Bunpl camocToATEIbHON MOATOTOBKY CTYIEHTOB 10 TEME: MTOJATOTOBKA K TEKYIIEMY TECTY.

Tema 5 Dnemenmol namamu Ha MASHUMHBIX MAMEPUATAX.

Copepxanne  tembl:  Kiaccupukaumsa. — Xapakrepuctuku.  Tumbl.  IlpuHuumnsl
(YHKIMOHUPOBAHUSL.

@opMBl MU METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHsAEMble 00pa30BaTEIbHBIC
TEXHOJIOTUH: JIEKIH, 1a00paTOPHbIE 3aHATHUS.

Buasl caMOCTOSTENBHON TOATOTOBKH CTYACHTOB I10 TEME: ITOATOTOBKA K TEKYILIEMY TECTY.

Tema 6 Ilonynposoonuxoevle mamepuani.

Conepxanne Tembl: Kiaccudukanmuss U XapaKTepUCTHKH. THIBI MOIYHIPOBOJIHUKOBBIX
MartepuaioB. [Ipubopsr 6€3 p-n mepexoaoB.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, MNpUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTHH: JICKIIUS, JTA0OPATOPHBIC 3aHSATHUS.

Bunel caMmocTosTeNbHON MOATOTOBKY CTYJEHTOB IO TEME: MOJAMOTOBKA K TEKYIIEMY TeCTy.

Tema 7 P-N nepexoo.

Conepxxkaane Tembl: BAX p-n mepexoma. IlomynpoBogHUKOBBIE MPUOOPHI C OJHHUM P-n
MIEPEXO0JIOM: IUOJIbI, BAPUKAIIBI, CBETO- T (DOTOIHO/IBI.

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TEeMe, NPUMEHsIEMbIe O0O0pa30BaTEIbHBIC
TEXHOJIOTHH: JIEKIIUA, Ta00paTOPHBIC 3aHITHS.

Buasl caMocTosITeIbHON MOATOTOBKU CTYACHTOB 110 TEME: MOATOTOBKA K TEKYIIEMY TECTY.

Tema 8 Ilonynposoonuxosvie npubopwvl ¢ 08yMs p-n nepexo0amu.

Conepxannie TeMbl: BUMONSpHBIE W TOJEBBIE TPAH3UCTOPHI: KIAcCH(UKALWsS, THIIHI,
napaMeTphl U XapaKTePUCTUKH.

@opMbl M METOJBl TPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTUH: JICKITHS, Ta00paTOPHbIC 3aHATHSI.

Buybl camocTosITenbHON TOATOTOBKY CTYICHTOB MO TEME: MOJIrOTOBKA K TEKYIIEMY TECTY.

Tema 9 IlonynposooHukoswvie npubopvl ¢ mpems u 6ojiee p-n nepexo0amu.



Copnepxanue Tembl: Tuprctopsl. Mukpocxemsl. MUKPOCOOPKH.

@opMBl U METOJABI NPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JICKIH, 1a00paTOPHbIE 3aHATHUS.

Buasl caMOCTOSTENIBHON TOATOTOBKH CTYACHTOB I10 TEME: ITOATOTOBKA K TEKYIIEMY TECTY.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH MO0 U3YYECHUIO U PeaTu3alui JUCHUIIIMHBI
(Monay.Jis1)

5.1 Mertoauyeckne PEKOMEHIANMH OOYyYAINMMCH @0 H3YYCHHK0 [UCHUILIMHBI H 10
o0ecrneYeHNI0 CAMOCTOATEILHOI padoThI

B xozne m3ydeHMs TUCHMIUIMHBI CTYAEHTHI MOTYT IIOCEINATh ayAUTOPHBIE 3aHATHS (JIEKIUH,
nabopaTtopHbIe 3aHATHS, KOHCYIbTanuu). OCOOCHHOCTh W3YyYCHHUs JTUCIHUIUIMHBI COCTOUT B
BBITIOJTHEHUH KOMIUIEKCa J1ab0opaTOpHBIX paboT, INIaBHOM 3ajadeil KOTOPOTO SIBISIETCS MOJIydYeHUE
HaBBIKOB BBIOOpPa KOMIOHEHTOB IPU IMPOESKTUPOBAHUH YCTPOUCTB, Y3J10B U OJIOKOB CHUCTEM CBS3H.

OO0BEéMIEKIMOHHBIX 3aHIATHHN cocTaBlsgeT | 749acoB, 9 T O 3HAYUTCILHO MCHBIIE
HEOOXOIMMOTO, MOATOMY H a JIEKIHAX PACCMATPUBAIOTCS HauOoJee CIOXKHBbIC IS TOHUMAaHHS
NPUHIUIHAIBHBIE BOMPOCHL. JICKIIMOHHBIN MaTepuall MoApa3yMeBaeT CTOMPOIIEHTHOE 00eCTIeYeHHE
CTY/IEHTOB y4eOHHKaMU U3 CIIHCKAa OCHOBHOM JIMTEPATYPhI, UTO MO3BOJISIET HE 3a0CTPATH BHUMAaHUE
Ha BBIBOJIaX IPOMO3JIKUX (POPMYI M BTOPOCTENCHHBIX pacuéTax, akKLEHTHPYs BHUMAaHUE CTYIEHTOB
HAa Y3JIOBBIX MOHSTUSX AUCLUUILINHBI , YMEHUU KaU€CTBEHHO 00b-SCHUTH MIPOLIECCHI, POUCXOSAIINE
B paguomaTepuanax U paJuOKOMIOHEHTaX NPU MUHUMAJIbHOM HCIIOJb30BaHUH KOJUYECTBEHHBIX
kputepues. [Ipy uTeHMM JEKIUI HCTIONB3yeTcs MYJIBTHMEIUitHOe oOopynoBaHue. JIEKIIMOHHbIE
3aHATHUSA CIY>KaT OCHOBOM TEOPETUYECKUX 3HAHUM CTYJIEHTOB U MO3BOJISIIOT UM IPU HUCIOJIb30BaHUN
TEXHUUYECKOW U CIPABOYHOM IJIUTEPATYpHI, a TaKXKe KapeapanbHbIX pPa3pabOTOK H3y4aTh APYyTrHe
OoJiee CoXKHBIE TPOLIECCH B paAroMaTepraiax U paanoOKOMIIOHEHTAaX.

JlabopatopHble pabOTHl BBIMONHSIOTCS KaK Ha pEANbHBIX CTEHIAaX C HCIOJb30BaHUEM
NpUIaraeMoro MNporpaMMHOro oOecredeHus, Tak U C NPUMEHEHHEM TOJbKO KOMIIbIOTEPHBIX
TEXHOJOTHH, 4YTO obOecrneynBaeT MOJENIUpPOBaHHE (PYHKIMOHUPOBAHUS YCTPOMCTB pazIU4YHON
CIIO)KHOCTHU.B X0 1e mpoBeaeHus 1abopaTopHBIX padoT IKCIEPUMEHTAIbHO MOATBEPKIAAIOTCS
pe3ysbTaThl TEOPETUUECKOTO aHAJIN3a CBONCTB PalOMAaTEpUaIoB U PAaJINOKOMIIOHEHTOB. Psn
71ab0paTOpHBIX paboOT BHIMOJHAETCS ¢ Hcmosib3oBaHueM mnporpammbl Electronics Workbench (NI
Multisim). Ucnions3oBanue nporpaMmmsl Electronics Workbench (NI Multisim) mo3BomsieT
pacIIMPHUTH MPOTPAMMYy UCCIIEIOBAHUM O€3 yBEIMYCHHS 3aTpaT BPEMEHH  WJIM YBEIUYHTH
KOJIMYECTBO TE€M, OXBAUECHHBIX JJa0OPATOPHBIM MPAKTUKYMOM.

Ocoboe MecTo B OBIQJEHUM 4YacTbIO TeM JaHHOM JUCLUIUIMHBI MOXET OTBOAMUTHCS
CaMOCTOSITEIIEHOW paboTe, P 3TOM BO BPEMS ayJUTOPHBIX 3aHITUN MOTYT OBITH PAaCCMOTPEHBI H
npopaboTaHbl Haubosee BaKHbIE M TPYAHBIE BOMPOCHI MO TOW WM MHOW TeMe AMCLUMILINHBI, a
BTOPOCTENECHHBIE U 00Jjiee JIeTKHEe BOMPOCHL, a TAK)Ke BOMPOCHI, CIICHU(PUYHBIC Il TOW WIN WHOU
OIIOII, MoryT OBITh U3yUY€HBI CTYJIEHTAMH CAMOCTOATEIHHO.

PesyneraTel caMoCTOATENbHONH pPabOTHl MO JIUCHUIUIMHE MOTYT OBITh MPOBEPEHBI Ha
9K3aMEHE IIPU OTBETaX Ha BOINPOCHI, BBIHECEHHBIE HA CAMOCTOSTEIbHOE N3YUCHHUE.

5.2 OcoOeHHOCTH oOpraHu3amuu OOyYEeHHSI [JIS1 JIHI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI 1 HHBAJTUI0B

ITpu HEOOXO0IMMOCTH 00YYAIOLIMMCS U3 YHUCIIA JIUILL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3/10pPOBbS U
MHBAJIUAOB (110 3asBJICHUIO 00YYaIOLIErocs) NpeAocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
¢dopMax ¢ yueToM UX UHJIWBUIYaAJbHBIX ICUXO(PU3NUECKUX 0COOEHHOCTEH!

- JUIS JIUI] ¢ HApYIICHUSMU 3pEHHs: B MeYaTHON (opMe YBETHYECHHBIM mpudtom; B Gpopme
3IEKTPOHHOTO JIOKyMEHTA; WHUBUTyaJIbHbIE KOHCYJTBTAIHH c MPUBIICYCHUEM
TudIIOCYpIOTIEPEBOIUNKA; HHAUBUAYATbHbIC 3aaHUsI, KOHCYJIBTAIINH | JIP.



- 17151 JIMII C HapYLICHUAMH CIyXa: B Ie4aTtHoi Gopme; B (hopMe IEKTPOHHOTO TIOKYMEHTA,
VMHJVBHlyaJIbHbIE KOHCYJIBTALMN C IPUBJIEYEHUEM CYPAONEPEBOIUNKA; MHIANBUAYAJIbHbIE 33/IaHHUS,
KOHCYJIbTallU! U JIP.

- ISl JIAL ¢ HApYIICHUSIMH OMTOPHO-ABUTaTEeIBLHOTO anmapaTa: B medaTHoi (opme; B popme
3JIIEKTPOHHOIO JOKYMEHTA; UHAUBUyaJIbHBIC 3a1aHHs], KOHCYJIbTALUU U JP.

6 ®oH OLEHOYHBIX CPEACTB JISl MPOBEACHHS TEKYILIero KOHTPOJSA W NMPOMEKYTOYHOM
arTecTalMu 00y4aroIMXCH MO JMCUMILIHHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBaHmsiMu DPI'OC BO s arrectanmuu  oOydyaroImuxcs Ha
COOTBETCTBUE UX TIEPCOHAIBHBIX JOCTHKCHUN IJIAHUPYEMBIM pe3ylibraraM OOy4YeHHs II0
JUCIUTIINHE (MOIYIIO) CO3MaHbl (DOHIBI OIIEHOYHBIX CPEACTB. THMOBBIE KOHTPOJLHBIC 3aaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEACISAIONIUE MPOLEYPhl OIICHUBAHUS 3HAHWM, YMEHUN Y HABBIKOB,
a TaKKe KPUTCPUU M IIOKa3aTeld, HEOOXOAWMBIC NJsi OLEHKH 3HAHWW, YMEHUH, HaBBIKOB WU
XapaKkTEepU3YIOIIKe 3Tarbl (POPMUPOBAHUS KOMIIETCHIIMHA B MPOIECCE OCBOEHHUs 00pa30BaTeIbHOM
nporpammel, rpeacTanieHsl B [Ipunoxennn 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecnieuyeHue TUCIUIJIMHBI (MOIYJIs)

7.1  Ocnoenas rumepamypa

1. CurnankoBa, C. B. Marepuansl ©1 KOMIOHEHTHI AJICKTPOHHOW TEXHHKH : y4eOHO-
metoaunyeckoe nocoodue / C. B. CurnukoBa, A. C. ApedneB. — Camapa : [II'YTH, 2021 — Yacts 1
— 2021. — 95 ¢. — Texkcr : anekTpoHHbIH // JIaHb : 31eKTpoHHO-OMOIMOoTe Has cucrema. — URL:

https://e.lanbook.com/book/301187 (mata oOpamenus: 18.07.2024). — Pexum npoctyma: mis
aBTOPU3. II0JIb30BATEIICH.
2. CurankoBa, C. B. Marepuansl ©1 KOMIOHEHTHI AJICKTPOHHOW TEXHHKH . y4eOHO-

metoauueckoe nocoodue / C. B. CurnukoBa, A. C. ApedneB. — Camapa : [II'YTH, 2021 — Yacts 2
— 2021. — 75 c. — TekcT : 3neKTpoHHBIH // JIaHb : 3eKTpoHHO-Onbmuoreunas cucrema. — URL:
https://e.lanbook.com/book/301190 (mata oOpamenus: 18.07.2024). — Pexum npoctyma: mis
aBTOPHU3. MIOJIH30BATENEH.

7.2 /lononnumensnan tumepamypa

1. bepuxkamBunu, B. III. DnexkTpoHMKa U MUKPORJICKTPOHUKA: UMITYIbCHAs U ITUGpoBas
AJIEKTPOHMKA : yueOHoe mocobue /it By3oB / B. Il. bepukamBunu. — 2-e u3A., UCIp. U AOH. —
Mockga : M3garenscTBo FOpaiit, 2024. — 242 ¢. — (Briciiee oopazoBanue). — ISBN 978-5-534-
05543-6. — Texkcr : snexktpoHHbIA // OOpa3oBaTtenbHas 1uiargopma IOpaiit [caiitr]. — URL:
https://urait.ru/bcode/539833 (nara obpamenus: 22.07.2024).

2. boryn (IlepBblii aBTOp). DIAEKTPOTEXHUKA M 3JIEKTPOHUKA [ DIEKTPOHHBIN pecypc] :
[Tensza: PUO III'CXA , 2014 - 76 - Pexxum noctyna: https://lib.rucont.ru/efd/232267

3. Koposuenko,, MN.C. OcHOBHbIE TOHATHS (DYHKIMOHAIBHOW 3JIEKTPOHUKH.
[TomynpoBOTHUKOBasE M JMAJIEKTPUYECKas JIEKTpoHWKAa. Marnurosnektponuka / A.A. Ilotamnos,
B.A. Crenkun; 1.C. Kopouenko, .— Boponex : M3garensckuii njom BI'Y, 2015 .— 33 ¢c. — 33 c.
— URL: https://lib.rucont.ru/efd/437113 (nara obpamenus: 18.07.2024)

4.  CurnukoBa, C.B. JlaGopaTopHBIii MpakTUKyM 1O IUCHUILIMHE «Paguomarepuainsbl u
parmOKOMIOHEHTH : yue0.-meron. nocodue / C.B. CuraukoBa .— Camapa : M3n-so [II'YTU, 2016
.— 68 c. : m1. — URL: https://lib.rucont.ru/efd/565129 (nata obpamenus: 18.07.2024)

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA  npogheccuonanvHvle 06azl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbLE
cucmemul (npu HeobX00UMOCMU):



1. O6pa3osarensuas miardopma "FOPAUT"

2. OnektponHas Oubmmoreunas cuctema «PYKOHT» - Pexum mocryma:
https://lib.rucont.ru/

3. DmnekrpoHHO-OuOmMoTeunas cucrema "JIAHbB"

4. DnexktpoHHO-OnOnMoTeuHas cucrema "PYKOHT"

5. Open Academic Journals Index (OAJI). [Ipodeccuonanbhas 6a3a gaHHBIX - Pexxum
nmoctyna: http://oaji.net/

6. [Ipesunentckas Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudyHBIX
npodeccroHaIbHBIX o0nacTeil) - Pexxum nocryna: https://www.prlib.ru/
7. Nudopmannonno-cnpasoynast cucreMa "Koncynsrant Ilmroc" - Pexxum nocryna:

http://www.consultant.ru/

8 MarepuajbHO-TEXHHYECKOe oO0ecneyeHHe AWUCHMIUIMHBI (MOAYJsl)) H IepevYeHb
HH(GOPMALIMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX NPH OCYIIeCTBJIEHHH 00pPa30BaTeJbHOIO
npouecca no TUCHUILVINHE (MOAYJII0), BKJIOYAasl NepeYeHb NPOrpaMMHOro odecredyeHust

OcHOBHOE 000pPYIOBAHUE:

- [Ipoekrop

- JJaGopaTopHsIii CTeHT Ha 0a3e YHUBEPCATbHON W3MEPUTEIbHON CTAaHIIMHA CO BCTPOCHHBIMU
WU3MEPUTENLHBIMY IPUOOpPaAMHU

- OkpaH Projecta 160*160

[TporpaMMHoOe oGecrieyeHue:
- NI Circuit Design Suite 13.0 Education



MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA UHOOPMAIIMOHHBIX TEXHOJIOIT'MI Y CUCTEM

@DOoH/1 OIICHOYHBIX CPEJICTB
JUTSI IPOBEJICHUS TEKYIIET0 KOHTPOJIS
Y IPOMEKYTOUYHOMN aTTECTAIIMHU IO TUCIUTUTAHE (MOIYITIO)

MATEPUAJIBI U KOMIIOHEHTBI CUCTEM CBA3U

Hanpasienue 1 HanpaBiaeHHOCTD (TIPO(UIIb)

11.03.02 MadpoxoMMyHUKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBsI3H. VIHTepHeT-Belel u
ONTUYECKUE CUCTEMBI U CETH

I'ox mabopa na OIIOII
2021

dopma 00yueHus
OuHas

Bnagusoctok 2024



1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanne OITOIT BO,
COKpAII[EHHOE

Konx 1 popmynipoBKka KOMIIETCHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS
KOMIIETEHIIUH

11.03.02 «npokomMm
YHUKAI[HOHHbIE TEXHO
JIOTHH U CUCTEMBI CBSI3

nm»
(B-MIK)

[IKB-3 : CriocobeH npoBOAUTh U3M
€peHus MapaMeTPoB U MPOBEPKU Ka
4ecTBa paboThl 000PYIOBaHUS CBSI3
1 (TeTeKOMMYHHUKAIIHH )

[IKB-3.1x : [IpoBOIUT n3MepeHus napaMeTpoB U
XapaKTEePUCTHK paboThl 000pyJOBaHMs CBS3H (T€
JIEKOMMYHHKAILUH) C UCTIOIb30BaHUEM CIICIUAIN
3UPOBAaHHOTO KOHTPOJILHO-M3MEPHUTEIBHOTO 000D
yIOBaHUS

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
o0ydyeHUs: MO JUCHMIIMHE OLIEHEHbI

pe3ynbTaThl

MOJIOKUTENBHO  (AMana3oH KpUTEpUEB

OLICHUBAHUA PC3YyJIbTATOB o6yquI/151 «3aYTCHO», KYAOBJICTBOPUTCIILHO», «XOPOIIO», «OTJ'II/I‘-IHO»). B

cIyd4ac OTCYTCTBHUA MMOJIOKUTEILHOMN OLICHKM KOMIICTCHIIMA Ha JaHHOM J3Tall€ CUYHUTaACTCA

Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Komnerennus IIKB-3 «CnocobeH nmpoBOAUTh U3MEPEHUS TapaMETPOB U IPOBEPKHU
KauecTBa padOThl 000PYI0BaHHUSI CBSI3U (TETIEKOMMYHUKAIIHIA)»

Ta6muia 2.1 — Kputepuu O1IeHKH UHIUKATOPOB JTIOCTUKEHUS KOMITETCHIINH

Kon u popmyupoBKa HHAUKAT
opa JOCTH)KEHHS KOMITCTCHITHH

Pesynprar

Kpurepuu oneHHUBaHUS PE3yIIbT
aToB O0YYCHUS

IIKB-3.1x : [IpoBoauT n3Mepex
1Sl TapaMeTPOB U XapaKTEePUCTH
K paboThI 000PYIOBAHHS CBSI3H
(TeeKoMMYHHUKAIUI) ¢ UCTIONb
30BaHUEM CIIEIMAIN3UPOBAHHOT
0 KOHTPOJIBHO-U3MEPUTEIBHOTO
000pyI0BaHUs

METOJIOB M HHCTPYMEHTAIBHBIX
CPEZCTB U3MEPEHUs apaMeTpo
B U XapaKTEPUCTHK paboThl 000
PYZlOBaHUS CBSI3U (TEIEKOMMYH

chopMupoBaBIIeecs: CHCTEMATH
4ecKoe 3HaHNE METOJI0B M HHCT
PYMEHTAIBHBIX CPEACTB U3MeEpe
HHSI IAPAMETPOB U XapPaKTEPHCT
UK paboThl 000PYAOBaHHS CBA3

U (TeEKOMMYHHUKAIIUN )

IIPOBOAUTH U3MEPEHUS TapaMeT
POB U XapakTEePUCTUK PabOTHI O
O0opynoBaHUs CBS3U (TEIEKOMM
YHUKALM{) C NCTIONB30BAaHUEM
CTICIINATM3UPOBAHHOTO KOHTPO
JTBHO-U3MEPUTENBEHOTO 000py 10

c(hopMHpOBaBIIEeCs: CHCTEMATH
4eCKOe YMEHHUE MPOBOIUTE H3M
epeHHs TAPaMETPOB U XapaKTep
UCTHUK paboThl 000PYIOBaHUS C
BsI3U (TEJIEKOMMYHHUKAIUI) C UC
MIOJIB30BAHUEM CIICIIHATN3UPOB
AQHHOTO KOHTPOJIBHO-M3MEPUTET
BHOTO 000PYXOBaHUA

BJIQJICHUSI METO/IAMU U HHCTPYM
€HTaJbHBIMHU CPE/ICTBA U3MEPEH
Hs1 TIAPaMETPOB U XapaKTEPUCTH
K paboThI 000pYTIOBAHUS CBSI3H

Pe3ynbraThl 00y4YeHHs 110 AUCIUIIINHE
K T
u
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pe |
3- | P¢
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P 3H
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1 ue
WKalnin)
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A
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A
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1
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(TenexOMMYHHKAIIHI)

c(hOopMHUPOBABIINECS CUCTEMATH
4ECKHE HaBbIKH BIIAJICHHUS METO
JlaMH 1 HTHCTPYMEHTaIIbHBIMH C
pecTBa M3MEpEHHS apamMeTpo
B M XapaKTEPHCTHK PabOTHI 000
PYZOBaHUS CBSI3H (TEICKOMMYH
WKaIn)

Tabnuua 3amonHAeTcss B COOTBETCTBUU ¢ pasznenoMm 1 PabGoueil mporpamMmbl TUCHMILUIMHBI




(Momyst).

3 IlepeyeHb OLICHOYHBIX CPEACTB

Tabnuna 3 — [lepedeHb OLIECHOYHBIX CPEACTB MO TUCIUILUIUHE (MOIYITIO)

HanMeHOBaHHE OLIEHOYHOTO CPEACTRA H TP
Kourponupyembie mianupyemsie pesy | KoHTposupyembie TeMbl encrapiienue ero 8 OC
JBTATBl 00yYCHUS JCIUTITHHBI TpomexyTousas at
Texyuii KOHTPOIb
TecTarms
Ounas dopma oOyueHns
P1 3HaHHE : METOLOB U UHCT Cob Pedp
obeceoBaHue edepar
PYMEHTAJBHEIX CPEACTB M | | | Ouue cesicHHs 0
3MEPEHIA IAPAMETPOB H X | oy avenyanax
apaKkTepPUCTHK PaboThl 06 CobecenoBanue CobecenoBanue
OpYJOBaHUS CBs3H (TEJEK
OMMYHHKAIIHI)
CobecenoBanue Pedepar
1.2. Pe3uctopsl
CobecenoBaHue CobecenoBanue
CobecenoBanue Pedepar
1.3. AusnekTpuyeckue ma
tepuansl. KonneHcatopsl
CobecenoBanue CobecenoBanue
CobecenoBanue Pedepar
1.4. MarnuTHble MaTepua
JIBI
CobecenoBanue CobecenoBanue
CobecenoBanue Pedepar
1.5. DnemeHThI MaMATH H
a MArHUTHBIX MaTepuagax
CobecenoBanue CobecegoBanue
CobecenoBanue Pedepar
1.6. ITonynpoBOJHUKOBBI
€ MaTepHabI
CobecenoBaHue CobecenoBanue
CobecenoBanue Pedepar
1.7. P-N nmepexon
CobecenoBanue CobecenoBanue
1.8. Tonynposoanmkosy | CoOccenopanme Pecpepar
€ IpUOOPHI C ABYMSI p-n I
Cpexofamu CobecenoBanne CobecenoBanune
1.9. Tonynposomukops | CoOecenopaine Pedepar
€ mpuOOPBI C TpeMs U 60T
€C p-n IICpeXoaaMu CobecemnoBanue CobecenoBanue
PJI1 YMeHnue : NpoBOJUTE H3M JlaGoparopHas pa6o | JlaGoparopHnas pa6o
epeHHs ITapaMeTPoB U Xap Ta Ta
aKTEPHUCTHK PabOTHI 000D
YIOBaHHUS CBSI3H (TEICKOM




MYHHKALHiT) C HCIOJIB30B
AQHHEM CIIeLHATM3UPOBaH
HOT'0 KOHTPOJIbHO-H3MEpH
TEJIFHOTO 000PYIOBaHUS

1.1. Obuwme cBenenusi o p | JlaGoparopHas pabo Cobecenopatie
ajimomarepuanax Ta
JI
Cobecenoparie abopartopHas pabdo
Ta
CobecemoBanue CobecenoBanue
Jlabopatopnas pabo | JlabopaTtopnas pabo
Ta Ta
iIaa60paTopHaﬂ pado CobecenoBanue
1.2. Pe3uctopsl
Cobecenoparie JlabopaTopHast pabo
Ta
CobecenoBanue CobecenoBanue
JlabopatopHas pado | JlabopaTtopHas pado
Ta Ta
JlabopatopHas pado Cobecenopatie
1.3. duonekrpudeckue ma | T8
Tepuaibl. KoHneHcaTophl JlaGopatopHas pa6o
CobecenoBanue
Ta
CobecemoBanue CobecenoBanue
Jlabopatopnas pabo | JlabopaTtopnas pabo
Ta Ta
Jlabopatopnas pabo Cobeceniopatie
1.4. Marrutneie matepua | T8
JIBI
Cobecenoparie JlabopaTopHast pabo
Ta
CobecenoBanue CobecenoBanue
JlabopatopHnas pado | JlabopaTtopnas pado
Ta Ta
JlabopatopHas pado Cobecenopatie
1.5. DneMeHTHl aMsITH H ra
a MAaTHUTHBIX MaTepHaIax JlaGopatopHas pa6o
CobecenoBanue
Ta
CobecemoBanue CobecenoBanue
Jlabopatopnas pabo | JlabopaTtopnas pabo
Ta Ta
JlaGopatopnas pado CobecenioBatie
1.6. TlonynpoBoauukosbr | T8
€ MaTepHabI
Cobecenoparie JlabopaTopHast pabo
Ta
CobecenoBanue CobecenoBanue
JlabopatopHas pado | JlabopaTtopnas pado
Ta Ta
JTIaa6op atopnas pago CobecenoBanne

1.7. P-N nepexon




JlabopatopHas pado

CobecenoBanue
Ta

CobecenoBanue CobecenoBanue
Jla6opatopnast pabo | JlabopaTopHas pabo
Ta Ta
Jlabopatopnas pabo

1.8. TIonynIpOBOHUKOBBL | 14 Cobecenosanue

€ IPUOOPHI C ABYMS p-n I

epexonamu CoBecenoBante ilaaGOpaTopHaﬂ pabo
CobecenoBaHue CobecenoBanue

JlabopaTtopHas pabo
Ta

JlabopaTopHast pabo
Ta

JlabopatopHas pado Cob
1.9. TlonynpoBOAHUKOBE | 14 obecenoBaHue
e mpuOopsI ¢ TpeMs U 607
€e p-n nnepexosaMu CobecenoBaHNe JlaGoparopHast pabo
Ta
CobecenoBanue CobecenoBanue
P1 HaBbIK : Bi1ageHust METOL 1.1. O6mme cBenenus o p Jlabopatopnas pabo | JlabopaTtopnas pabo
aMHU U HHCTPYMEHTAJIbHEI ampoMaTepuanax Ta Ta
MH CPEJICTBA U3MEPEHUS T1
apaMeTpoB M XapakTepucT | 1.2 Pesucropst Jlabopatopnas pabo | JlabopaTtopnas pabo
UK paboTEI 000pyJOBaHHS Ta Ta
CBA3H (TENCKOMMYRHMKAIM | | 3 Jiysnexrpuueckue Ma | JlaGoparophas pabo | JlaGopatopas pabo
%) tepuainsl. Konzpencaropel | Ta Ta

1.4. MarnuTHble MaTepua
JIBI

JlabopaTtopHas pado
Ta

JlabopaTopHast pabo
Ta

1.5. DnemMeHTHI MaMATH H Jlabopatopnas pabo | JlabopaTtopnas pabo
a MarHUTHBIX MaTepuaiax | Tta Ta
1.6. [TonynmpoBOTHUKOBBI Jlabopatopnas pabo | JlabopaTtopnas pabo
€ MaTepHasbl Ta Ta

1.7. P-N nepexon

JlabopaTtopHas pabo
Ta

JlabopaTopHast pabo
Ta

1.8. TTomynpoBOAHUKOBBI
€ IPUOOPEI C ABYMS p-n I
epexoJaMu

JlabopatopHas pado
Ta

JlabopatopHas pado
Ta

1.9. TTonynpoBOAHUKOBBI
€ IPUOOPHI C TpeMs U 00
ee p-n mepexo1aMu

JlabopaTtopHas pabo
Ta

JlabopaTopHast pabo
Ta

4 Onucanme nmpouecaypbsl OcHUBaHUA

KagectBO C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ Ha JaHHOM JTaIll€ OICHHBACTCA IIO

pe3yiibTaTaM TCKYIIUX W HNPOMCKYTOUYHBIX aTTeCTaI_II/Iﬁ npu 1noMoIu KOJIMUECTBCHHOM OLICHKHU,

BBIp@KCHHOW B Oamnax. MakcumanbHash cymMma OaioB Mo AMcCHHIUIMHE (MOmynmio) paBHa 100
Oammam.

.Video Control,null,video,null,null{filter: contrast(100%)brightness(107% )saturate(95%)sepia(0%)

url(#Sharpenl) url(#MIRRORO) url(#Video Control Gamma) url(#my_chanel) url(#unsharpy)
limportant;transform:scalex(1);transition: 0.5s;}




.Video_ Control,null,video,null{filter: contrast(100% )brightness(104% )saturate(95%)sepia(0%)
url(#Sharpenl) url(#MIRRORO) url(#Video Control Gamma)
limportant;transform:scalex(1);transition: 0.5s;}

OLeHo4HOE CPENCTBO
Bui yueOHOIt IesTeabHOCTH JlaGoparop

CobecenoBanne Hble pabot |Pedepar Hroro

BI

Jlexkn 25 25
JlaGoparopHsle 3aHATHSA 50 50
CamocrosiTensHas pabora 5 5
[IpomexyTouHas aTTecTanus 20 20
Htoro 45 50 5 100

Cymma 6anioB, HAOpaHHBIX CTYACHTOM IO BCEM BHJaM YUEOHOW JCSITEIHPHOCTH B pamMKax
JCIIATUTMHBL, TICPEBOIUTCS B OIICHKY B COOTBETCTBUU C TAOJUIICH.

CymMma OanioB

0 JUCHHUITIIINHE

O1neHKa 10 IPOMEXY
TOYHOH aTTeCTalnuu

XapaKTepI/ICTI/IKa KaduecCTBa Cq;)OpMI/IpOBaHHOCTI/I KOMIICTCHI WU

«3a4TeHOY /

CTyIeHT 1eMOHCTPUPYET CHOPMHPOBAHHOCT JHUCLMILUTHHAPHBIX KOMIIETEHIIUH, 00
Hapy>KMBaeT BCECTOPOHHEE, CUCTEMAaTHYECKoe U NTy0oKoe 3HaHHE y4eOHOro Marep
1aJla, yCBOMJI OCHOBHYIO JIUTEPATypy U 3HAKOM C JONOJIHUTEIbHOU JIUTEpaTypoH, pe

or 91 1o 100 COTIIHYHON KOMEHIOBaHHOM MMPOTpaMMOid, yMeeT CBOOOTHO BBITIONHATH MPAKTHUCCKHIE 3aAaHHS,
MIPEayCMOTPEHHBIE IPOTrPaMMO, CBOOOIHO ONepHpyeT NPUOOPETEHHBIMH 3HAHUSAM
U, YMEHUSIMH, IPUMEHSIET UX B CUTYaLUsIX ITOBBILICHHOHN CJIOXKHOCTH.
CTyneHT IEMOHCTPHPYET CPOPMUPOBAHHOCTh JUCIHUILTHHAPHBIX KOMIICTCHIHIA: OC
o1 76 110 90 «3a4TEHO) / HOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIILHBIE 01113161(14, HET
«XOPOLIO» OYHOCTH, 3aTPYIHEHUS IIPH aHATUTUYECKUX OINEpalUaxX, IEPEHOCE 3HAHUU U YMEHU
1 Ha HOBBIC, HCCTAaHAPTHBIC chyaunn.
CTyneHT NeMOHCTpUpPYeT CHOPMUPOBAHHOCTh AUCIUATUIMHAPHBIX KOMIIETCHITHIA: B X
«3a4TeHo» / 0J1€ KOHTPOJIBHBIX MEPONPHUIATHII JOMYCKAIOTCSA 3HAUYUTENbHBIE OIINOKH, POSBISIETC
ot 61 1o 75 «YJIOBJIETBOPUTENIBH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUH, YMEHUI, HABBIKOB 110 HEKOTOPBIM JUCLUIUITMHAPH
o» BIM KOMIIETCHIIMSIM, CTYICHT HMCIBITBIBACT 3HAUNTEIBHBIC 3aTPYIHEHUS MU ONIEPUP
OBaHMHW 3HAHWSMHU ¥ YMECHHAMM IIPU UX IIEPEHOCE HA HOBBIC CUTYALNH.
«HE 3a4TCHOY /
ot 41 10 60 P —— VY crynenra He cdoolenpOBaHuLI JMCLUIIIIMHAPHBIE KOMIIETEHIIUH, TIPOSBIISECTCS HENO
CTaTOYHOCTB 3HAaHWW, YMCHUI, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 P — JucuuninuHapHble KOMIETEHUUH HE C(}iOpMI/IpO]zaHBI. IIposiBnsieTcst monHoe WiIu
How MPaKTUYECKHU I1OJTHOC OTCyTCTBI/Ie 3HaHWH, yMeHl/II/I, HaBBIKOB.

5 HpnMepmﬂe OLCHOYHbBIC CpEACTBA

5.1 llpumep 3ananuii HA JJa0OPATOPHYIO PadoTy

Tema 1. Pe3ucropsl.
Tema 2. Konnencaropsl.
Tema 3. [ToaynpOBOAHUKOBBIN THO/I.
Tema 4. bunonspHbli TpaH3UCTOP.
Tema 5. Bapuxkar.
Tema 6. CTaOMIUTPOH.
Tema 7. Tupucrop.
Tema 8. lunucrop.
Kpamxue memoouueckue ykazanus

[Tocre BIMOTHEHHS KaXXI01 TaOOpaTOPHO pabOThI CTYACHT JOJIKEH MPEACTAaBUTh OTYET O

€€ BBIIIOJIHCHHH,

a TakKxe,

II0 YyKa3aHWsAM IpPErnogaBaTeCiid,

BBIIIOJIHUTH AOIIOJTHHUTCIIBHBIC



MPAKTUYECKHE 3aJIaHuUs TI0 TeME JIabopaTOpHOU PabOTEHI.

IlIxana oyenku

Ne

Bansr Onucanne

CTyZmeHT JeMOHCTpUPYET yMEHUS Ha UTOTOBOM YPOBHE: YMEET CBOOOJHO BBIONHSATE IPAKTHIECKH
43-50 € 3aJIaHus, IPEYyCMOTPEHHBIE IPOTPaMMOii, CBOOOIHO ONEpUpyeT MPHOOPETEHHBIMU YMEHUSMH, TT
PHMMEHSET UX B CUTYaLUsAX ITOBBIIICHHON CIIOXHOCTH.

CTyIeHT IEMOHCTPUPYET YMCHHUS Ha CPETHEM YPOBHE: OCBOMJI OCHOBHBIC YMEHHSI, HO JIOITyCKaIOTC
3142 sl HE3HAUUTENbHBIEC OMNOKH, HETOYHOCTH, 3aTPYAHEHUS IPH AaHATNTUIECKHUX ONEPALUsIX, IEPEHOCE
yMCHHﬁ Ha HOBBIC, HECTAHAAPTHBIC CUTYallUU.

CTyZmeHT JeMOHCTPUPYET yMEHNUS U HaBBIKK Ha 0a30BOM YPOBHE: B XOI€ KOHTPOIBHBIX MEPOIPHAT
Uil JOMyCKAIOTCs 3HAUUTENbHBIE OIIMOKH, IPOSIBISAETCS OTCYTCTBHE OTAEIBHBIX YMEHHH, HABBIKOB
10 AUCLUIUIMHAPHON KOMIIETECHIIUY, UCTIBITHIBAIOTCS 3HAUUTEIIbHbIEC 3aTPY/JHEHU [IPU ONICpUPOBAH
UM YMECHUSIMH U TIPH UX IIEpeHOCE Ha HOBBIE CUTYAIlUH.

19-30

CTy)leHT JAEMOHCTPHUPYET YMEHHMS U HABBIKU HAa YPOBHE HUXKE 0a30Boro: MPOSABJIACTCA HEAOCTATOYH
OCTb yMeHI/Iﬁ " HAaBBIKOB.

0-12 CTyaeHTOM NPOSBIISIETCS TOJITHOE WX NPAKTUYECKU TTOJIHOE OTCYTCTBHE YMEHHH U HAaBBIKOB.

5.2 Ilepeuens TeM pedrepaToB

1. OGmme cBeeHUsI O CTPOCHUH BEIIECTRA.

2. Marepuainsl, IpUMEHsEMbIE B 3JIEKTPOHHOU TEXHUKE

3. Ctpykrypa TB?pAbIX TEN.

4. TemneparypHas 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH IPOBOIHUKOBBIX
MaTEepUasoB.

3aBUCUMOCTD JIEKTPOIIPOBOJHOCTH OT YaCTOThI IPOBOAHUKOBBIX MATEPHAJIOB.
DNEeKTPONPOBOHOCTh TOHKUX IUI?HOK, NMPUMEHSAEMBIX B 3JIEKTPOH-HOW TEXHUKE.
Merasuisl, IPUMEHSAEMBIE B JJIIEKTPOHHON TEXHUKE.

CrinaBel, IPUMEHSEMbIE B 3JIEKTPOHHOM TEXHUKE.

9. Hemeramnuyeckue NpoBOJAIINE MaTepUaIbI.

10. Buapl nonsipuzanuy Ju3JIEKTPUYECKUX MAaTEPUAIOB.

11. DnexTponpoBOAHOCTH AUIIEKTPUKOB.

12. JIupnekTpudecKue MoTepH.

13. Dnextpuyeckas MPOYHOCTh JUIICKTPUKOB.

14. Knaccudukarus TudJIeKTPHUIECKUX MaTepHAJIOB.

15. MarnutHble MaTepuabl.

16. Knaccuduxarus pe3ucTopos.

17. KoHCTpyKIIMU pE3UCTOPOB.

18. IlapameTpsl U XapaKTEPUCTUKH PE3UCTOPOB.

19. Cucrema 0603HaYCHUI 1 MAPKUPOBKU PE3UCTOPOB.

20. KoHCTpYKTHBHO-TEXHOJIIOTHUECKUE PA3HOBUIHOCTH PE3UCTOPOB.

21. CneunayibHbIE PE3UCTOPHI.

22. Knaccudukaiuys KOHIEHCAaTOPOB.

23. KoHCTpyKIMH KOHJEHCATOPOB.

24. ITapameTpsl KOHAEHCATOPOB.

25. Pa3HOBHAHOCTU KOHJEHCATOPOB.

26. MapkupoBKa KOHJIEHCATOPOB.

27. KoHCTpYKUIMH KaTylIeK UHAYKTUBHOCTH.

28. IlapameTpbl U XapaKTEPUCTUKHU KaTyIIEK HHAYKTUBHOCTH.

29. Tlorepu B KaTymkax UHAYKTUBHOCTH.

30. Pa3HOBHIHOCTHM KaTylIeK MHIYKTUBHOCTHU.

31. dpoccenu.

32. TpauchopmaTopsl.

Kpamxue memoouueckue ykazanus

Ha Beimmonnenwe opHoil naboparopHOl paOOTBI OTBOIUTCS HE Oojiee UETBHIPEX

i

aKaJeMHUYECKHX 4acoB (BKJIIOYas 3aTpaTbhl BPEMEHU Ha IMPOBEJIECHUE MPOMEXYTOUYHOI'O TecTa Ha



nocieHeM B y4eOHOM mepuonae JaboparopHoMm 3aHsATHH). [lociie BBIMOTHEHHS KaXIOH
1a00paTOpHON PAOOTHI CTYICHT JO/DKCH IMPEACTABHTH OTYET O €€ BBINOJIHCHHWH, a TakKXkKe, 10
YKa3aHUSIM TPENoJaBaTeisi, BBINOJHUTH JONOJHHUTEIBHBIC TPAKTUYECKUE 3aJaHus 10 TeMe
n1abopaTopHOI pabOTHI.

IlIxana oyenku

Ne Bammer Omnncanne

5 19-20 IIponeHT npaBunbHEIX 0TBETOB OT 95% 10 100%
4 16-18 IIporneHT npaBUIbHBIX 0TBETOB OT 80 10 94%

3 13-15 TIpoueHT MpaBHIBHBIX OTBETOB OT 65 10 79%

2 9-12 IIpoueHT mpaBUIBHBIX OTBETOB OT 45 110 64%

1 0-8 IporeHT NpaBUIBHBIX OTBETOB MeHee 45%

5.3 IlpumepHBbIii IepevyeHb BONPOCOB M0 TeMaM

Tema 1:

1. Ilepeuncnure BUIBI MaTEPUAJIOB, UCIIOJIB3YEMBIX B KOHCTpYKIusax POC.

2. KakoBa HEOOXOAMMOCTh KOHCTPYKTOPCKO-TEXHOJIOTMUECKUX M 3KCIUTyaTallMOHHBIX
TpeOOBaHM, MPeIbABIIEMBbIX K MaTepraiam POC?

3. HazoBuTe OCHOBHBIE (PM3NUECKHE CBOWCTBA MAaTEPUAIIOB, UCIIONb3yeMbIX B cocTaBe POC?

4. KakoBbl IPUUMHBI BOSHUKHOBEHUS J€(EKTOB KPUCTAIUIMUECKOHN pEelIeTKH MaTepraioB?

5. B 9em cocToAT 0COOEHHOCTH Mpoliecca CO3AaHUs MaTepUaIoB?

6. C kakoii nenbto B coctaBe POC ncnonb3yroTcst METaNINYECKUE MaTepUalbl?

7. KakuMu TOKa3aTelsaMu XapaKTePHU3YIOTCS BJIEKTPUYECKUE CBOWMCTBA METAJUIMUYECKUX
MaTepuaioB?

8. Kakumu mnokaszaTtensiMu XapaKTePU3YIOTCS TEIUIOBbIE CBOMCTBA METAJTTMYECKHUX
MaTepuayioB?

9. KakuMu mnokaszaTensiMu XapaKTEpU3YIOTCS MEXAHWYECKHE CBOMCTBA METANIMYECKUX
MaTepuaioB?

10. Uem ompenensieTcsi COBMECTUMOCTh METAIITNYECKUX MaTepruanoB?

11. KakoBbl IpUUKUHBI KOPPO3UH METAINIMYECKUX MaTEpUaIoB?

12. KakoBbI OCHOBHBIE XapaKTEPUCTUKH MPOBOJIOB M KaOeei?

Tema 2:

1. [IpuBenute KIaccuPpuKauio pe3uCTOPOB.

2. HazoBute pa3HOBUIHOCTH (DOPMBI M MAaTEPHATIOB PE3UCTUBHBIX AJIEMEHTOB PE3HCTOPOB.

3. Ha3oBuTE OCHOBHBIE XapaKTEPUCTUKU PE3UCTOPOB, EAMHUIIBI UX U3MEPEHUS U JAMAINa30H
3HAYEHHH.

4. Kakue maTepuanbl UCTIONB3YIOT 7151 H3TOTOBIICHUS PE3UCTOPOB?

5. Kakue Marepuainbl 0Ka3blBalOT HauOOJIbIlIEE BIMSHUE Ha XapaKTEPUCTUKU PE3UCTOPOB?

6. KakoBbl ocobeHHOCTH pactipeaenenus temneparypsl pesuctopos (TKE)?

7. Kakue pe3nctopbl OTHOCAT K HETMHEWHBIM?

Tema 3:

1. Kakoit komnoneHT POC Ha3bIBaeTCsi KOHIEHCATOPOM?

2. HazoBuTE OCHOBHBIE XapaKTEPUCTUKU KOHIEHCATOpa U €AUHULIBI UX U3MEPEHUI.

3. YKaxkuTe Iuara3oH 3Ha4eHUM TEXHUYECKUX XapaKTEPUCTHK KOHIEHCATOPOB.

4. N3o0pa3ute 3CKU3 KOHCTPYKIIMH KOHJEHCATOPA U3BECTHBIX TUIIOB.

5. Kakue marepuaibl KOHAEHCATOpa OKa3bIBAIOT HAaMOOJEE CYIIECTBEHHOE BIHUSHUE HA €r0
XapaKTEePUCTUKU?

6. Kakoe BiusiHue Ha pabOTy KOHIEHCATOPa OKa3bIBAIOT AMAJIEKTPUUECKUE TOTEPHU?

Tema 4:

1. Yto u3 cebs npeAcTaBiIseT MIHHAPUICCKUN MarHUTHBIN ToMeH?

2. HazoBute HOCUTENHN HH(POPMAIIMK, OCHOBAHHBIC HA MATHUTHBIX Y deKrTax?

3. B uem 3axmouaetcs a¢dext Keppa?

Tema 5:



1. Yto u3 cebs npeacTaBiseT MUINHIPUISCKII MarHUTHBIN TOMEH?

2. HazoBuTe HOCHTENM MH(OpMaLIMK, OCHOBaHHbIE HA MATHUTHBIX 3 dexTax?

3. B yem 3aknrouaercs s ekt Keppa?

Tema 6:

1. Kakue Matepuasibl OTHOCST K MOJIYIIPOBOJHUKOBBIM ?

2. Kakue 0coO0€HHOCTH MPUCYILH MOIYTIPOBOJHUKOBBIM MaTepraiam?

3. B uem oTiiune cOOCTBEHHOTO TOJIYITPOBOIHHUKA OT TPUMECHOTO?

4. KakoBbl MNpUUMHBl BO3HUKHOBEHHS  (DOTONMPOBOIUMOCTH  HOJIYHPOBOJIHUKOBBIX

MaTepuaioB?

5. Kakue nonynpoBoAHUKOBBIE MaTepuabl HauoJiee YacTo MPUMEHSIOTCS U Toyemy?
Tema 7:

1. YeM xapakTepHu3yrOTCs p- U N- MOJTYIPOBOAHUKH?

2. O6wsacaute popmupoBanue BAX p-n mepexona?

3. UTo Takoe MOTeHLUANbHBINH Oapbep, 30Ha MPOBOAMMOCTH, 3ampelleHHast 30Ha?
Tema 8:

1. KakoB npuHIUI ACHCTBUS OUTIOISIPHOTO TpaH3ucTopa?

2. KakoB npuHIuUI JEHCTBUSA MOJEBOT0 TpaH3ucTopa?

3. [lepeuncnure OCHOBHBIE XapaKTEPUCTUKU OUIIOJIIPHOTO TPAH3UCTOPA.

4. IlepeuncnuTe OCHOBHBIE XapaKTEPUCTUKH MOJIEBOTO TPAH3UCTOPA.

5. 3apucyiite YI'O HECKOJIIBKUX THUIIOB TPAaH3UCTOPOB.

Tema 9:

1. KakoB nmpuHIun aeicTBust Tupuctopa’?

2. KaxoB npuHIMn JeiCTBUS AUHKUCTOpA?

3. KakoB nmpuHUIMN ACUCTBUS CUMUCTOpa?

4. Ilepeuncnure OCHOBHBIE XapaKTEPUCTUKH PACCMOTPEHHBIX IOJYNPOBOJHUKOBBIX

puOOpOB.

5. B kakux 001acTsIX MpUMEHSIOTCS] pACCMOTPEHHbBIE TPUOOPHI?
Kpamxue memoouueckue ykazanus
IlIxana oyenku

Ne Bamer Omnncanne

5 19-25 IIponeHT npaBunbHEIX 0TBETOB OT 95% 10 100%
4 16-18 IIporneHT npaBunbHBIX 0TBETOB OT 80 10 94%

3 13-15 TIponeHT MpaBHIBHBIX OTBETOB OT 65 10 79%

2 9-12 IIpoueHT mpaBUIBHBIX OTBETOB OT 45 110 64%

1 0-8 ITporeHT NpaBUIBHBIX OTBETOB MeHee 45%
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