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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

HenstMu TUCHUIUIMHBI SBJISETCS MOTYYSHHE 3HAHUN B 00JIACTU MPUHIUIIOB TOCTPOCHUS,
XapaKTEPUCTHK, PYHKIIMOHUPOBAHHS FIEKTPHUUCCKUX LEMeH U, KaK cIeICTBHE, (POPMUPOBAHUE Y
CTYJICHTOB TEOPETUYECKON ©0a3bl U MPAKTUYECKUX HABBIKOB JUISI W3YUEHHUS MOCIETYIOIINUX
npounbHeIX AucuuiiiH. OCHOBHBIMH  33JadyaMH  JUCHUIUIUHBI  SBISIOTCS  H3y4YCHHE
OOLIETEOPETUYECKUX TIOJOKEHUN pEaKIUH DIEKTPUUYECKUX Ieneil Ha paznuyHble (HopMbl
BO3JICUCTBUS HAa HUX (TApMOHUYECKOT0, UMITYJIbCHBIX U APYTHX ), @ TAK)KE MPUHIIMIIOB TOCTPOCHUS
U QYHKIIMOHUPOBAHUS IEKTPUUYECKUX LIEeTIeH C 3a/IaHHBIMH ITapaMeTpaMHu.

[TnanupyeMbIMH pe3ysibTaTaMyd 0Oy4eHUS MO JAUCIUILINHE (MOIYJIIIO), SIBISAIOTCS 3HAHUS,
yMeHHUsl, HaBbIKU. [lepeueHp MIaHHpyeMbIX pe3yibTaToB OOyYeHHUs MO AUCHUHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUS OOpa30BaTENbHOM IpOrpaMMbl,
npejcTanieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popMupyeMbie B pe3ylibTaTe W3Y4eHUS TUCIUIITHHBI (MOTYJIs)

PesynbraThl 00y4eHNs 110 TUCITHILS
Konx u popmynupoBka
Hassanne OIIOIT BO, Ko u popmymuposka I/II({l,)I[IfKa”}F/Opg Kon
COKpaIIeHHOe KOMIICTCHIITHN JTOCTIKEHUS pesy DopMy HPOBK pesyTsT
KOMIIETEHIINU
TaTa
11.03.02 TIKB-2 : Criocoben [MKB-2.1x : [IpoBoaut PJI1 3Hanue | MeTomoB u
«H)OKOMMYHHKAIIMOHHBIE | IPOBOJUTH U3MEPEHUS U3MEpeHUs HHCTPYMEHTAJIb}
TEXHOJIOTHH U CUCTEMBI napameTpoB napaMeTpoB U CPEJIICTB U3Mepel
CBSI3N 000pyJI0BaHUS CBSI3H U XapaKTePUCTHK MapaMeTpoB U
(b-HK) IIJIAaHOBO- paboThl 000pyAOBaHNUS XapaKTEPUCTHUK
poUIAKTHICCKIC CBSI3U paboThI 060PY/IC
paboThl, OCYIIECTBISATH (TeneKOMMYyHHKAITHH) CBsI3U
JUarHOCTHKY, C UCTIOJIb30BAaHUEM (TeIeKOMMYHHK:
TEXHUIECKOE crenuanusupoBantoro | PJ1 | YMmenue | nmpoBomuth nsme
o0cCITy>)KUBaHUE, KOHTPOJBHO- apaMeTpoB U
MOHHUTOPHHT COCTOSIHHSA U | M3MEPUTEIHHOTO XapaKTEPHCTHUK
yUYeT OTKa30B 00opyIoBaHUs PpaboTeI 000pPYC
WHPOKOMMYHUKAITIOHHOTO CBSI3U
O60py}10BaHI/I${ U CUCTEM (TGHGKOMM}’HI/IKZ
C HMCIIOJIb30BaHU
CIIEIUATN3UPOBE
KOHTPOJIBHO-
HU3MEPUTENHLHOTC
obopymoBaHus
P/1 HaBpix | BiageHust MeToN
WHCTPYMEHTAJIb]
cpelncTBaMu
WU3MEepEeHUs
mapaMeTpoB U
XapaKTePUCTHK
PpaboTeI 000pPYIC
CBSI3U
(TETEKOMMYHUK:

B mponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO
paanToﬁ, HanI/IOTI/I‘-IHOI\/'I n conuaJibHO OTBETCTBEHHOM JHYHOCTH Ha OCHOBE TPAAUIIUOHHBIX
pOCCHfICKHX JAYXOBHO-HPAaBCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKHUX HGHHOCTeﬁ, MMpEaACTaBJICHHLBIC

B Ta0nure 1.2.

Tabmuma 1.2 — [{eneBbie OpuEeHTHPHI BOCTTUTAHUS

BocnurareabHble 3a1a41

®DopMuUpOBaHUE IEHHOCTEI

IlesreBble OpHEHTHPBI




(I)Ole/IPOBaHI/le rpamnancxoﬁ MO3UIUU U NTATPUOTU3MA

OTBETCTBEHHOCTb
JMCIUIIIMHUPOBAHHOCTD
[TyHKTYambHOCTB
CucTeMHO€E MBIIIUICHUE
CozunaTenbHblil TPy CnocoOHOCTh HAXOUTh,
aHATM3UPOBATh U
CTPYKTYPHUPOBATh
HHPOPMALINIO
Camoo0yueHne

Bocnuranue yBaxenus k Koncturyuuu u
3akoHaM Poccuiickoit ®enepanun

®opMHrpoBaHHe TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

OTBETCTBEHHOCTh
JMcuunImHIPOBAaHHOCTH
[lynkTyansHOCTB
CucTteMHOE MBIIIIEHNE
CozupaTenbHblil TPy CriocoOHOCTb HAXOINUTD,
aHAN3UPOBATh U
CTPYKTYPHUPOBAaTh
nndopmanuio
Camoo0yueHue

DopMHupoBaHUE OTBETCTBEHHOTO
OTHOIIICHHS K TPYAY

(I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MbINIJICHUS

OTBETCTBEHHOCTD
JMCOUTUIMHIPOBAHHOCTH
[lynkTyansHOCTB
CucTeMHOE MBIIIUICHUE
CozunaTenbHblil TPy CnocoOHOCTh HAXOUTh,
aHAN3UPOBATh U
CTPYKTYPHPOBaTh
nndopmanuio
CamMoo0yJeHune

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa n
CTPEMJICHUSA K 3HAHUAM

®opmMupoBaHUEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

JIMCUUTUTHHUPOBAHHOCTh
IlynkTyanpHOCTB
BHUMATEILHOCTE K JETAIAM
CucTteMHOE MEBIIIICHNE

DopMUPOBAHUE KYJIBTYpPbl NMCBMEHHOMI

CozugaTenbHbIi T
peuH 1 AeTOBOTO OOIIEHHS A pya

2 Mecto aucuuniaunbl (MoayJsi) B crpykrype OITOIT

JlucumMmiuHa OTHOCHTCS K 4YacTH YdeOHOro riaHa, (OpMHUpPYeMOM Yy4YacCTHHKaMH
00pa3oBaTeNbHBIX OTHOIICHU.

3. O0beM JUCUMILIIMHBI (MOXYJISA)

OO0pvemM aucHUIUIMHBL (MOJYJsl) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYEeCTBa
aKaJeMHYECKHX YacoB, BBIIIEJICHHBIX Ha KOHTaKTHYIO paboTy c oOy4arommmucs (1o BHJIaM
y4eOHBIX 3aHATHII) U Ha CAMOCTOSITEIbHYIO pabOTy, IPUBE/IEH B Ta0IUIE 2.

Tabmuma 2 — O0mas Tpy10eMKOCTh JUCITUTITUHBI



C Tpyno- O0OBbeM KOHTaKTHOH paboThI (dac)
emecTp | eMKocTh
®dopma Yac (0®0) BHeayi- Dopma
Hassanue OITIOII BO o0yue- ™ - AynuropHas Heayan CPC | arrec-
st VII Kypc TOpHast I
(300, (3.E.) | Beero 1
0300) nek. | mpak. | ma6. | ITA | KCP
11.03.02
Hrpoxommyrikatmonsisie | g | gy p 3 5 55 | 18| o |3 | 1| 0o | 125 €}
TEXHOJIOTHH U CHCTEMBI
CBSI3U

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuminabl (MoayJs) aiss Q@O

TemaTnueckuil 1miaH, OTpa)arLUil coaep)kaHUue AUCLUILIMHBI (MepeueHb pa3/esioB U
TEM), CTPYKTYPHUPOBAHHOE MO BH/IaM YUEOHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBHH
¢ yueOHBIM IJIaHOM, NpHUBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCHUTUTMHBL (MO ), BUIIBI Y4€OHON NEeSITeIbHOCTH U (POPMBI
Tekyuero Kourpoust st OPO

Kon pe- Kos-Bo yacoB, 0TBeJIcHHOE Ha
Popma
Ne HazBanue Tembl 3yJIbTaTa i n 1126 CPC TEKVILIErO KOHTDOISL
00ydeHus e paKT a ym Tp
1 Obume caeperms o P/l 2 0 0 5 TeKyIIUH TeCT
paaroMarepuanax
2 | Pesucropst P, 2 0 4 6 TEKYIHI TEeCT
P P11, PJT1 y
JusnexTpuueckue MaTepransbl. Pa1, o
3 | Konnencaropm P11, PJT1 2 0 4 6 TORYILIHI TECT
PI1, .
4 | MarauTHbIe MaTepHaIbI P, PJII 2 0 4 6 TEKYILHIA TEeCT
DJIEMEHTBI TaMATH Ha P/1, .
5 MarHUTHBIX MaTepuaniax PJ1, P/I1 2 0 4 6 ORI TECT
ITonynpoBoiHUKOBBIE P11, o
6 MaTepHAHI P, PJII 2 0 4 6 TEKYIHH TecT
P11, N
7 | P-N mepexox PIIL P 2 0 4 6 TEKYIIUH TECT
ITonynpoBoiHUKOBBIE PIII
8 | mpubops! ¢ AByMS p-n ’ 2 0 4 6 TEKYIIUH TeCT
PI1, P11
nepexoamMu
ITomynpoBoTHUKOBEIE Pl
9 | mpubops! ¢ Tpems u 6oiee p-n ’ 2 0 8 6 TEKYIIUH TECT
PO, P11
nepexoamMu
HToro no tadauiue 18 0 36 53

4.2 Copeprxanne pa3aejioB M TeM JUCHHILIHHBI (Moay.as) Aass ODPO

Tema 1 Obwue ceedenusi 0 paouomamepuanax.

Copepxanue Tembl: Kitaccudukanus paanomarepuanon. [IpoBoIHUKOBBIE MaTepHAIIBI.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3zoBaTeIbHbIE
TE€XHOJIOTHH: JIEKIIUS.

Bubl camocTOATENBHOM TOATOTOBKY CTYAECHTOB 110 TEME: TIOJrOTOBKA K TEKYIIEMY TECTY.

Tema 2 Pe3zucmopul.

Copepxanne  Tembl: Krnaccudukanus.  Xapakrepuctuku. VcmonszoBanue B
TEJIEKOMMYHUKALlMOHHON amnmnaparype.

@®opMbl U METOJbI IPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: JIEKIH, Ta00paTOPHbIE 3aHATHUSI.



BI/I,Z[BI CaMOCTOSITEILHOM MOATOTOBKH CTYACHTOB IO TCME: IIOATOTOBKA K TCKYILICMY TCCTY.

Tema 3 Huanekmpuyeckue mamepuansi. Konoencamopul.

Copepxanne Ttembl: Kilaccubukauus u  Xxapaktepuctuku. Vcmonb3oBaHue B
TEJICKOMMYHUKALIHOHHOW anmnaparype.

@opMbl U METOJIbI MPOBEACHHS 3aHITUNA MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIIUS, JTA00PATOPHBIC 3aHSITHSL.

Bunbl camocTosiTennbHOM MOATOTOBKU CTYACHTOB 110 TEME: TIOJITOTOBKA K TEKYIIEMY TECTY.

Tema 4 Maenummuvle mamepuarsi.

Copepxanne Tembl: Knaccudukamuss u XapakTepuCTHKH. KaTyliky WHIYKTHBHOCTH.
[TaccuBnbie LC-pUibTpHI.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIUA, Ta00paTOPHBIC 3aHSTHSL.

Buabl camocTosiTebHOM MOATOTOBKU CTY/IEHTOB 110 TEME: MOJIMOTOBKA K TEKYIIIEMY TECTY.

Tema 5 Onemenmol nAMAMU HA MACHUMHBIX MAMEPUATAX.

Conepxanne Ttembl: Knaccudpukanus.  Xapakrepuctuku.  Tumbl.  IIpuHImIe
(yHKIIMOHUPOBAHHUS.

@opMbl U METOABI IMPOBEACHUS 3aHATUI O TeMe, NpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIEKIIUs, 1a00paTOPHBIE 3aHSTHSL.

Bunsl camocTosTenbHON NOATOTOBKU CTYIEHTOB 110 T€ME: OJrOTOBKA K TEKYILEMY TECTY.

Tema 6 Ilonynpoeoonuxosvie mamepuaibi.

Copepxanue Tembl: Knaccudukanuss ¥ XapakTepUCTUKH. THIBI MOIYINPOBOJHUKOBBIX
matepuaios. [Ipubops! 6e3 p-n nepexo10B.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUU: JIEKIH, 1a00paTOPHbIE 3aHATHUS.

Bunbl camocTosATEIbHOM TOATOTOBKH CTYIEHTOB 110 TEME: IIOJANOTOBKA K TEKYILIEMY TECTY.

Tema 7 P-N nepexoo.

Copepxanne Tembl: BAX p-n nepexona. [TomynmpoBoaHUKOBBIE IPHOOPHI ¢ OJHUM P-N
MIEPEX0JIOM: JINOJIbI, BAPUKAIIBI, CBETO- T (DOTOUOIBI.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKIINS, JTA0OPATOPHBIC 3aHSTHSL.

Bunsl camocTosITeNnbHOM MOATOTOBKU CTYACHTOB 110 TeMe: TOJTOTOBKA K TEKYIIEMY TECTY.

Tema 8 Ilonynposoonuxosvie npubopul ¢ 08yMs p-n Nepexooamu.

Conepxanue TeMbl: BUTIONSPHBIE W TIOJEBBIE TPAH3UCTOPHI: KIIACCH(HUKAINSA, THUIIHI,
napaMeTpbl ¥ XapaKTepPUCTHKU.

@®opMBI U METOABI TMPOBEACHUS 3aHATUI O TeMe, MPUMEHsEMbIe 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIHs, Ta00paTOpHbIE 3aHATHUSI.

Busl camocToSTeIbHOM MOATOTOBKH CTYIEHTOB 110 TEME: MOJIrOTOBKA K TEKYIIEMY TECTY.

Tema 9 [lonynposoonuxosvle npubopvl ¢ mpems u 6oiee p-n nepexooamu.

Conepxanne TeMbl: TupucTOpbl. MUKpocxeMbl. MUKPOCOOPKH.

@®opMBI ¥ METOJIBI TIPOBEACHUS 3aHITHHA 10 TeMe, MPUMEHSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIUS, TA00PATOPHBIC 3aHSTHSL.

Butbl caMocTOSTENTEHOM TOATOTOBKH CTYACHTOB I10 TEME: TIOJITOTOBKA K TEKYIIIEMY TECTY.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

B xo/1e M3y4eHHs TUCIMIUIMHBI CTYIEHTHI MOTYT MOCEIATh ayIUTOPHbIE 3aHATHA (JICKIIUH,
nabopaTtopHble 3aHATUSA, KOHCYJbTanuu). OcoOEHHOCTh M3Yy4YEHHS AMCLUUILIMHBI COCTOUT B
BBINOJIHEHUH KOMILIEKCa Ja00paTOPHBIX padoT, TMIaBHOM 33/1a4eil KOTOPOTO SBISETCS MOTyUYeHUE
HABBIKOB BHIOOpPA KOMIIOHEHTOB IIPU MIPOEKTUPOBAHUU YCTPOUCTB, Y3JI0B U OJIOKOB CHCTEM CBSI3U.

OO0BbEM JIEKIMOHHBIX 3aHATHH cocTaBisieT 18 YacoB, YTO 3HAYUTEIBHO MECHBIIE
HEO0OXOUMOro, MO3TOMY Ha JIEKIMSIX pacCMaTpHUBAIOTCS Hauboisiee CIOXKHbBIE A7 TOHUMaHUs
NPUHIUNHAAIBHBIE  BONPOCHL. JIGKIMOHHBI  MaTepuall IOJpPa3yMeBaeT CTOMPOLIEHTHOE
o0ecrieueHrne CTYJCHTOB y4YeOHMKAMHU M3 CIHMCKA OCHOBHOW JHMTEpaTyphl, YTO IMO3BOJISIET HE
3a0CTPSATh BHMMAaHHUE Ha BBIBOJAX TIPOMO3JKMX (OPMYT M BTOPOCTENEHHBIX pacyérax,
AKLIEHTUPYS BHUMaHHE CTYJCHTOB Ha Y3JIOBBIX MOHATUAX TUCHUIUIMHBI, YMEHUU KAa4eCTBEHHO
OOBSICHATh TPOLECCHI, TPOHMCXOJAIIME B paguoMarepualax M PaJHOKOMIIOHEHTaX IIpU
MUHUMAJIbHOM HCIIOIb30BAHUH KOJTMUECTBEHHBIX KpuTepueB. [Ipu uTeHnN JeKuii UCronb3yeTcs
MyJbTUMEANIHOE oOopynoBaHue. JIEKIMOHHBIE 3aHATUS CIY)KaT OCHOBOM TEOPETHUECKUX
3HAaHUU CTYJIEHTOB U TMO3BOJISIIOT MM TMpPHU HCIOIb30BAaHUM TEXHUYECKOW M CIPaBOYHOMN
JUTEpaTyphl, a TaKkKe KadeapalbHbIX pa3pad0TOK U3ydaTh Apyrue 0oJiee CI0KHbIE IPOLECCH B
paaromaTepuanax u pagioKOMIIOHEHTaX.

JlaGoparopHble paOOTHI BBINOJHAIOTCS KaK Ha peallbHbIX CTEHJAX C HCIHOJb30BAHUEM
MPUJIAraéMoro MpPOrpaMMHOIO OOECHEYeHHUs, TaK U C MPUMEHEHHEM TOJbKO KOMITbIOTEPHBIX
TEXHOJIOTUH, YTO OOecreurnBaeT MOJACIHPOBaHHE (YHKIMOHUPOBAHUS YCTPOWCTB DPA3TUYHON
CIOXKHOCTU. B Xone mpoBefieHus J1abopaTOpPHBIX PadOT SKCIEPUMEHTAIBLHO MOATBEPKIAIOTCS
pe3ysbTaThl TEOPETUYECKOTO aHaIW3a CBOWMCTB pPaJMOMaTepHalIoB M PaJIUOKOMIIOHEHTOB. Psn
71a60paTOPHBIX pabOT BBIIOJIHIETCS C UCIOJB30BaHueM mporpamMmel Electronics Workbench (NI
Multisim). Hcnonws3zoBanue mnporpammbl Electronics Workbench (NI Multisim) mo3Bosisier
paclIupuTh MPOrpaMMy HCCIIENOBaHUI 0e3 yBEIMYeHHs 3aTpaT BPEMEHU WM YBEIHYUTH
KOJINYECTBO TE€M, OXBaYCHHBIX JIAOOPATOPHBIM ITPAKTUKYMOM.

Ocoboe MecTo B OBIAJEHMM YacTbl0 T€M JAaHHOM JUCLUIUIMHBI MOXXET OTBOAMTHCS
CaMOCTOSITENIbHOM padoTe, MpU 3TOM BO BPEMS ayJAUTOPHBIX 3aHATHII MOTYT OBITH PACCMOTPEHBI
U npopaboTaHbl HauOoJee BaXKHbIE U TPYIHBIE BOMPOCHI MO TOW WM WHOM TeMe AUCUUILIINHBL, a
BTOPOCTETICHHBIE U OO0JIee JISTKUE BOMPOCHI, a TAKXKE BOMPOCHI, CIIENU(UIHBIE IS TOW WA WHOU
OIIOII, MoryT OBITh U3YUEHBI CTYIEHTAMHU CAMOCTOSITENHLHO.

Pe3ynbratel camocTOsTENbHONW pabOThl MO AWCHUIUIMHE MOTYT OBITH IPOBEPEHBI Ha
9K3aMeHe ITPHU OTBETaX Ha BOIPOCHI, BHIHECEHHBIE HA CAMOCTOSATEILHOE N3yUEHHE.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTAMH
310pPOBbSI U HHBAJIH/I0B

[Tpu HEOO6XOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uHpOpMaIKs B TOCTYIHBIX (pOpMax ¢ yU€TOM UX UHAUBUIYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTE:

- JUIS JIUIL C HAPYIIEHUSIMU 3PEHUS: B IeUaTHOU (hopMe yBeTUUeHHBIM HIPUPTOM; B popMme
NIEKTPOHHOIO  JOKYMEHTAa;  WMHAUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dIOCYpIOTIEPEBOUNKA; MHANBUAYAIbHbBIE 3aJJaHHs], KOHCYJIbTAI[UN U JIp.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IEeKTPOHHOTO IOKYMEHTA;
WHAMBUAYalIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUMKA; HWHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.



- IUTs1 JTUI] C HApYIICHUSIMU OTIOPHO-JIBUTATEIILHOTO allliapaTa: B meyaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHINBHUAYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu OI'OC BO nmns arrectanmu oOydaromiuxcst Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JOCTHKEHUH IUIAHUPYEMBbIM pe3ylbTaTaM OOydeHHUs IO
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOAMYECKHE MaTepuabl, ONpPEIENsAIoNMe IpOoLeaypbl OLEHMBAHUS 3HAHUN, YMEHMH H
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEH, HEOOXOAUMBIE [ OLICHKHU 3HAHHUH, YMEHUH, HABBIKOB
U XapakTepusylolue HdTanbl  (OPMUPOBaHMS KOMIETEHIMH B  Ipolecce  OCBOEHUS
00pa3oBaresbHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYECKOe M HH(POPMALMOHHOE o0eceuyeHue TUCHHMILIMHBI (MOAYJIs1)

7.1 Ocnoenaa numepamypa

1. bepuxamBuiu, B. I[II. DnexkTpoHHKa 1 MUKPOJIEKTPOHUKA: UMITYJIbCHAs U LIU(poBas
AJIEKTPOHUKA : yueOHoe mocobue st By3oB / B. 111, bepukamBuinu. — 2-e U31., UCIpP. U IO —
Mocksa : UznatensctBo FOpaiit, 2024. — 242 c. — (Bricmiee ob6pazoBanue). — ISBN 978-5-
534-05543-6. — Tekct : anekTpoHHbIH // OO0pa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/539833 (nara obpamenus: 12.03.2025).

2. CwuraukoBa, C. B. Marepuaiibl 1 KOMIIOHEHTBI 3JICKTPOHHON TEXHUKU : Yy4eOHO-
metoaudeckoe nocodue / C. B. Curnukosa, A. C. ApedbeB. — Camapa : [II'VTH, 2021 — Yacts
1— 2021. — 95 c¢. — TekcT : anekTpoHHbIH // JIaHb : AJIEKTPOHHO-OMOIMOTEUHAs CHCTEMA. —
URL: https://e.lanbook.com/book/301187 (mara obpamenus: 25.05.2026). — Pexxum jgoctyma:
JUISL aBTOPH3. MOJIb30BATEIICH.

3. CwuraukoBa, C. B. Marepuanbl U KOMIIOHEHTBI DJIEKTPOHHOH TEXHUKH : Y4eOHO-
metoaunyeckoe nocodue / C. B. Curnukosa, A. C. ApedneB. — Camapa : [II'YTH, 2021 — Yactb
2— 2021. — 75 c.— Tekcr : anekTpoHHbIH // JIaHb : 37IEKTPOHHO-OMOIMOTEHas! crucTeMa. —
URL: https://e.lanbook.com/book/301190 (mara obGparenus: 25.05.2026). — Pexum gocryma:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

7.2  Jlonoanumenvhas tumepamypa

1. Tanbnepun M.B. DneKkTpoTexHUKa U JIEKTPOHUKA : YUeOHUK [DIeKTpOoHHBIN pecypc]
H3parennscTBO OOPYM s 2022 - 480 - Pexxum JOCTyIa:
https://znanium.com/catalog/document?id=380608

2. Kopouenko, M. C. OcHOBHble TOHATHUA (DYHKIMOHAIBHOW 3JIEKTPOHUKHU.
[TonynpoBOTHUKOBAsT W AMAJIEKTPUYECKAss DJIEKTPOHHWKA. MarHuUTORIIEKTPOHUKA @ YydeOHOe
nocob6ue / 1. C. KopoBuenko, A. A. Iloranos, B. A. Crenkun. — Boponex : BI'Y, 2015. — 32
c.— Texkcr: o»nextponHslii/ JlaHp : 31eKkTpoHHO-OMONMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/356636 (mata oOpamenus: 15.04.2024). — Pexum poctyma: ans
aBTOPH3. NOJIb30BATEIICH.

3. Hedénues, E. B. Paguomarepuansl 1 painOKOMIIOHEHTHI : yueOHoe nocobue / E. B.
Hedénues, H. U. Ky3ebnsix, M. I'. KucrenéBa. — Mocksa : TYCVYP, 2022. — 268 ¢. — Texkcr :
AIIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/313538 (mara oOpamenus: 25.05.2026). — Pexum gocryna: st
aBTOPH3. MTOJIb30BATENCH.



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

1. O6pazoparenshas miatpopma "FOPAIT"

2. DOnextponHas Oubmmoreunas cucrema ZNANIUM.COM - Pexwum npocrymna:
https://znanium.com/

3. DnekTpoHHO-OubMoreunas cucrema "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyna: http://oaji.net/

5. TIlpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

6. Hudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum poctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOE oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W TepevyeHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCMOJIb3yeMbIX MPH OCYIIECTBJIEHHH 00pPa30BaATEJHLHOIO
npoiecca no JMCUMILVIMHE (MO1YJ/II0), BKJIIOYAsl MepedyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e [IpoekTop

e JlaGoparopHsblii cTeHa Ha 0a3e YHHUBEPCAIBHOW W3MEPUTEIHHON CTAHIIMU CO
BCTPOCHHBIMH M3MEPUTEIBLHBIMU TIPUOOpaMH

¢ DkpaH Projecta 160*160

[IporpaMMHoe obecrieyeHue:

o NI Circuit Design Suite 13.0 Education




MUHOBPHAYKHU POCCHUN
BJIAJIUBOCTOKCKMII TOCYJIAPCTBEHHBI YHUBEPCUTET
KA®EJPA UHOOPMALIMOHHBIX TEXHOJIOI' M 1 CUCTEM
@DOoH/] OLIEHOYHBIX CPEICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)
MATEPHUAJIBI U KOMIIOHEHTBI CUCTEM CBsA3U
HamnpaBnenue u HarmpaBiaeHHOCTh (TpoduIib)
11.03.02 apoxoMMyHUKAIIMOHHBIE TEXHOJIIOTUN U CHCTEMBI CBsI3U. MIHTepHET-Bemel u

OIITUYCCKUEC CUCTEMBI U CECTHU

I'ox Habopa Ha OITOII
2025

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

11.03.02 «MHpOKOMM
YHUKAIIMOHHBIE TEXHO
JIOTUU U CUCTEMBI CBSI3
u»
(B-UK)

ITKB-2 : CriocobeH poBOANUTE H3M
€peHUs MapaMeTpoB 000PYIOBaAHUS
CBSI3U U IJTAHOBO-TIPO(HIAKTHYECK
ue paboThl, OCYIIECTBIIATH TUATHOC
THKY, TEXHUUECKOE 00CITy>)KUBAHHE,
MOHHUTOPHHT COCTOSIHHS U Y4€T OTK
a30B HH()OKOMMYHUKAITUOHHOTO 00

[IKB-2.1x : IIpoBoANT U3MEpEHHUSI TAPaMETPOB
1 XapaKTEepPUCTHK PaboThl 000pyAOBaHUs CBSI3H (
TeJIEKOMMYHHKAIUH) ¢ UCIIONb30BaHUEM CIIEelHa
JU3UPOBAHHOTO KOHTPOIBHO-U3MEPHUTEIBHOTO O
OopyI0BaHMs

OPYZOBAHUS U CHCTEM

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciydae, eCiIM MOoIydYeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHBl IOJIOKUTENbHO (JMama3oH KpUTEpUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/M OLleHUBAHUS NIJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs

Komnerennus IIKB-2 «Crioco6eH mpoBoIuTh H3MEPEHUS MTaPaMETPOB 000PYT0BaAHUS
CBSI3U U TUIAHOBO-TIPOPMIAKTUYECKUE PAOOTHI, OCYIIECTBIIATh TUATHOCTHKY, TEXHUUYECKOE
00ciyKMBaHUE, MOHUTOPUHT COCTOSTHUS M Y4€T OTKa30B MUH(POKOMMYHHUKAIIMOHHOTO

000pyIOBaHUS U CUCTEM)

Ta6muma 2.1 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynmpoBka nHaNKAT
opa JOCTUKEHHUS KOMITETEHITIH

Pesynbrar

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

ITIKB-2.1x : [IpoBoauT M3MepeH
sl IapaMeTPOB U XapaKTEePUCTH
K paboTeI 000pYJOBaHUS CBSI3U
(TeneKOMMYHUKAITHIT) C UCTIOJb
30BaHHEM CIICIUATH3UPOBAHHO
IO KOHTPOJIEHO-U3MEPUTETEHOT
0 00opyIoBaHUS

METOJIOB 1 MHCTPYMEHTaJIbHBIX
CPEICTB U3MEPEHHS ITapaMeTpo
B ¥ XapaKTEPHUCTHK pabOTHI 000
PYZOBaHHMS CBS3M (TENIEKOMMYH

c(hopMHUpOBaBIIIEeCsS CHCTEMATH
YeCKOe 3HAHUE METOJIOB U MHCT
PYMEHTAJIbHBIX CPEJICTB U3MEPE
HUSI IAPAMETPOB U XapaKTEPUCT
UK paboTBI 000PYIOBAHUS CBSI3

1 (TeJIEKOMMYHHUKAITHIA)

IIPOBOANTH U3MEPEHUS MTapameT
POB M XapaKTEepUCTHK pabOTHI O
0OpyIOBaHHS CBS3H (TEICKOMM
YHHUKaIUi) ¢ UCIIOJIB30BAHUEM
CIeHATU3UPOBAHHOTO KOHTPO
JIbHO-U3MEPHUTENBHOTO 000py 10

chopMHUpOBaBIIEECs CHCTEMATH
YecKOe yMEHHE NMPOBOJNTH U3M
€peHHs TapaMeTPOB U XapaKTep
UCTHK pabOTHI 000PYIOBAHUS C

BA3HM (TEJIEKOMMYHHUKAIIH) C UC
MOJIb30BAHUEM CIICIHATIN3UPOB

aHHOTO KOHTPOJIbHO-U3MEPHTE
BHOTO 000PYIOBAHMS

BIIAJICHUS] METOJJAMH U HHCTPYM
EHTaJbHBIMH CPEICTBAMHU H3ME
PEHUs MapaMeTpoB U XapakTep

PesynbraThl 00y4eHUS 110 TUCIUITIMHE
Ko | Tu
i I
pe | pe
3- | 3-
Ta | Ta
3H
PA aH
1
ne
HKaIHH)
v
PII | me
1 HU
e
BaHUs
Ha
PA BEI
1
K

UCTHUK paboThl 000PYI0BaHHS C
BSI3U (TE€JIEKOMMYHHUKALIHI)

c(hopMHUpOBaBIIHECS CUCTEMATH
YECKHUC HABBIKU BJIAICHUS METO
JaM1 1 THCTPYMECHTAJIbHBIMU C
pelncTBaMH U3MEPEHUs lTapamMeT
POB U XapaKTepUCTUK paboTHI O
0opyI0BaHMS CBSI3H (TEIEKOMM
YHHKAIHi)




Tabnuua 3anonHseTcs B COOTBETCTBHHU ¢ paszenoM 1 PabGoueli nporpaMmbl JUCIUTUTUHEL

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILIAHE (MOIYITIO)

KonTtponupyemsle miIaHUpyeMBbIe pe3

Kontpoaupyemsie TeMBI 1

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

a MAarHuTHBIX MaTepraiax

yIBTAThl 00 yUCHHUS UCITUILITHHBI TIpoMexyTouHas aT
Texymuil KOHTPOJIb
TeCTanus
Ounas popma 0OydeHUS
PII1 3HaHKE : METOIOB U MHCT
PYMEHTAIIBHBIX CPEJCTB Cobecenopanne Pedepar
3MEpeHHUs TTapaMeTPOB 1
XapaKTepUCTHK PaGoThl 0 CobecenoBanue CobecenoBaHnue
GopynoBaHus CBsI3H (TeIC | | 1. O6umme cBeaeHHs O p
KOMMYHHKALIHi) aguomaTepuaiax
Tect Pedepar
Tect CobecenoBanne
CobecenoBanne Pedepar
CobecenoBanue CobecenoBaHue
1.2. Pe3uctopsl
Tect Pedepar
Tect CobecenoBanne
CobecenoBanue Pedepar
CobecenoBanue CobecenoBanue
1.3. JIudnexkTpudeckue Mma
Tepuansl. KoHgeHcaTops
Tect Pedepar
Tect CobecenoBanne
CobecenoBanue Pedepar
CobecenoBanue CobecemoBanue
1.4. MarHuTHBIE MaTepua
JIBI
Tect Pedepar
Tect CobecenoBanue
1.5. DnemMeHThI MaMATH H
CobecenoBanue Pedepar




CobecegoBanue CobecenoBanue
Tect Pedepar
Tect CobecenoBanne
CobecenoBanue Pedepar
CobecegoBanue CobecenoBanue
1.6. IlomynpoBOJHUKOBBI
€ MaTepHabl
Tect Pedepar
Tect CobecenoBanne
CobecenoBanue Pedepar
CobecenoBanue CobecemoBanue
1.7. P-N nepexon
Tect Pedepar
Tect CobecenoBanne
CobecenoBanue Pedepar
1.8. TToMyNPOBOHUKOBHI CobecenoBanue CobecemoBanue
€ MpuOOpHI C ABYMSI p-n I
cpexofamMu Tect Pedepar
Tect CobecenoBanne
CobecenoBanue Pedepar
1.9. TToMyNPOBOHUKOBHI CobecenoBanue CobecemoBanue
e puOopEI ¢ TpeMs u 6o
€e p-n mepexoamu Tecr Pedepar
Tect CobecenoBanne
P/l YMeHue : IPOBOJHUTH U3M JlaGoparopHas pabo | JlaGopaTtopHas pa6o
epeHuUs TapaMeTpoB U Xap Ta Ta
aKTEPUCTHK PabOTHI 000p
yIOBAaHMS CBA3H (TEIEKOM Jlaboparopuas pa6o CobeceioBanue
MYHUKAIHUi) C UCTIOJIB30B Ta
AHWEM CIENUAIN3UPOBAH 1.2. Pesucropst 1186 5
HOT'O KOHTPOJIbHO-U3MEPH CobecenoBanue abopatopHas pabo
TETHLHOTO 000PYIOBaHHUS a
CobecenoBanue CobecenoBanue

1.3. JIudnexkTpudeckue Ma
Tepuanbl. KorneHcaTops

Jlaboparopnas pado
Ta

Jlaboparopnas pado
Ta




JlabopatopHas pabo
Ta

CobecenoBanue

JlabopaTopnas pabo

CobecenoBanne
Ta
CobecenoBanne CobecenoBanne
JlabopatopHas pabo | Jlaboparopnas pado
Ta Ta
JIaboparopHas pado
paTop p CobecenoBanue
1.4. MaruuTHble MaTepua | 1@
JIBI Jlabopatopuas pabo
CobecenoBanne paTop p
Ta
CobecenoBanne CobecenoBanne
JlabopaTopHnas pabo | JlaboparopHas pabo
Ta Ta
JIaGoparopuas pabo
paTop p CobecemoBanue
1.5. DneMeHThI maMATH H | 18
a MarHUTHBIX MaTepUaiax Ta6opatopHas pato
CobecenoBanne patop p
Ta
CobecenoBanne CobecenoBanne
JlabopaTopHnas pabo | JlaboparopHas pabo
Ta Ta
JIaGoparopuas pabo
paTop p CobecemoBanue
1.6. onmynposoanukoser | @
€ MaTepuaibl JlaGopartopHas pado
CobecenoBanne patop p
Ta
CobecenoBanne CobecenoBanne
Jlaboparopuas pabo | Jlaboparopnas pabo
Ta Ta
JlaboparopHas pado
a paTop p CobecemoBanue
1.7. P-N nepexon
JIaboparopHas pa6o
CobecenoBanne patop p
Ta
CobecenoBanne CobecenoBanne
Jlaboparopnas pabo | Jlaboparopnas pabo
Ta Ta
Jlaboparopnas pado
1.8. TToaynpOBOJHUKOBBI | 14 Cobecenoanne
€ IpuOOPHI C IBYMS p-n IT
JIaGopaTopHas pal
cepexonaMu CobecenoBanue Ta Gopatopnas paGo
CobecenoBanue CobecenoBanue

Jlaboparopnas pado
Ta

Jlaboparopnas pado
Ta




1.9. TlonynpOBOAHUKOBBI
e pubopEI ¢ TpeMst u 601
ee p-n nepexogamu

JlabopatopHas pabo
Ta

CobecenoBanue

CobecenoBanne

JlabopaTopnas pabo
Ta

CobecenoBanne

CobecenoBanne

P/

HaBbIk : BIafeHUs METOA

aMH ¥ HHCTPYMEHTAJIbHBI

MU CPEACTBAMU H3MEPEHH
s IapaMeTPOB M XapaKTep
HCTHK paboThI 060pymoBa
HUS CBSI3U (TEIEKOMMYHHU
Karuii)

1.2. Pe3uctopst

JlabopaTopHas pabo
Ta

JlabopaTopHas pabo
Ta

1.3. luanexTpuueckue Ma
tepuaibl. KoHgeHcaTtopsl

JlabopaTopHas pabo
Ta

JlabopaTopnas pabo
Ta

1.4. MarauTHBIC MaTepua
BT

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

1.5. DaeMeHTBI MaMATH H
a MArHUTHBIX MaTepuanax

JlabopaTopHnas pabo
Ta

JlabopaTopnas pabo
Ta

1.6. IlomynpoBoauukoBbl | JlaboparopHast pado | JlabopaTopHas pabo

€ MaTepHabl Ta Ta

1.7. P-N nepexon JlabopaTopHnas pabo | JlaboparopHas pabo
Ta Ta

1.8. Tloxynposonmkoss! JlabopaTopHnas pabo | JlaboparopHas pabo

€ puOOpHI C ABYMSI p-n I a a

epexoamMu

1.9. Tlonynposonmkoss! JlabopaTopHnas pabo | JlaboparopHas pabo

€ pubopsI ¢ Tpems U 6o a a

ee p-n mepexomamu

4 Onucanue NpoueAypbl OLeHUBAHUSA

KauectBo copmMupoBaHHOCTH KOMIIETCHIIMA Ha JAaHHOM JTare OICHUBACTCS I10
pe3ynbTaTaM TEeKYIIUX U MPOMEKYTOUHBIX aTTeCTallui MPU MOMOIIY KOTUYECTBEHHOMN OIEHKH,
BBIpAKEHHOU B Oayax. MakcumanbHas cymMma OajuioB IO JucHMIUIMHE (Momaynto) paBHa 100
Oamnam.

O11eHOYHOE CPECTBO
Bun yuebHoli gesTenbHOCTH JlaGoparo
CobecenoBanne pHBIE pab Pedpepar | Utoro
OTBI
Jlekun 25 25
JlabopatopHble 3aHATHS 50 50
CamocTosiTenbHas padboTa 5 5
IIpomexxyTodHas arTecTanus 20 20
Hroro 45 50 5 100

CyMmMma 6aioB, HAOpaHHBIX CTYIEHTOM IO BCEM BUJIaM YY€OHOH ACATEIHHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

Cymma 6amro
B
1O JIMCLUILTH

OreHka 1o mpoMex
YTOYHOM aTTecTalu
u

XapakTeprcTHKa KauecTBa c()OPMHUPOBAHHOCTH KOMITCTEHIIMH

HE
CTyzieHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTEHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHYECKOe U ITy0OKOe 3HaHHE y4eOHOro MaTepuana
o191 510 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPaTypy ¥ 3HAKOM C JOMOJHHUTEIBHON JINTEPATypoii, pekoMe

«OTIINIHO H/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHuUsl, TP
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONEepHpYeT MPHOOPETEHHBIMH 3HAHUSAMH, yMe

HUAMHU, OIPUMCHSCT UX B CUTYAILUAX MTOBBIIICHHOM CIIO)KHOCTH.




CTyneHT IeMOHCTpUpPYeT c()OPMHUPOBAHHOCTb AUCLMILIMHAPHBIX KOMIICTEHIMIL: OCHO

o1 76 10 90 «3auTeHo» / BHBIE 3HAHUSI, YMEHUS OCBOEHBI, HO JJOIMYCKAIOTCSl HE3HAUUTEIbHBIE (1LHI/I6KI/I, HETOYH
«XOPOIIO» OCTH, 3aTPYAHEHUSI P aHATUTHUECKUX OTIepalusiX, IepeHoce 3HaHUI U yMEeHUil Ha H

OBbI€, HECTAHIaPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHUpYeT ChOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHUATHI HOITYCKAIOTCS 3HAYNTEIBHBIE OIINOKH, TPOSIBIIIETCS O
oT 61 10 75 «YIOBJICTBOPUTENb | TCYICTBHE OTAEC/IbHBIX 3HAHUMN, yMEHUI, HABBIKOB 10 HEKOTOPBIM JUCLUIIIMHAPHBIM K
HO» OMIIETEHIIUAM, CTYACHT UCIIBITHIBACT 3HAUUTENbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHU

1 BHAHUAMHU U YMEHUAMU NPU UX NEPECHOCE HA HOBBIC CUTYallUU.

«HE 3a4TCHO» /

V cryneHra He chOPMHUPOBAHBI AUCHMILIMHAPHBIC KOMIICTCHIINH, IPOSIBISIETCS HE0C
ot 41 10 60 «HEY/IOBJIETBOPHUTE Y bopwip b P - TP A

TaTOYHOCTb 3HAHUH, YMEHUH, HABBIKOB.

JIBHOY
«HE 3aYTCHOY /
JucuurnHapHble KOMIIETSHIIMU He copMUpoBaHbl. [IposBiIseTcs MOJHOE MK Hpak
ot 0 110 40 «HEYOBJIETBOPUTE - o
HHO» THUYECKH MTOJHOE OTCYTCTBHUE 3HAHHM, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOYHBbIE CPeACTBA

5.1 Ilpumep 3an1aHuii HA J1aGOPaTOPHYIO PadoTy

Tema 1. Pe3ucropsl.

Tewma 2. Konnencaropsl.

Tewma 3. [1onynpoBOAHUKOBBII THO.

Tema 4. bunonspuslil TpaH3UCTOP.

Tema 5. Bapukar.

Tema 6. CTaOUIUTPOH.

Tema 7. Tupucrop.

Tewma 8. lunucrop.

Kpamkue memoouueckue ykazanus

[Tocne BBIMONTHEHUS KX 101 1a00paTOpPHOI pabOTHI CTYIEHT TOJHKEH NPEACTaBUTh OTYET
O €€ BBINOJHEHUH, a TaKXKe, IO YKa3aHUsM IPENoJaBaTelis, BBINOJHUTH JONOJIHUTEIIbHbBIC
NpaKTUYECKHE 3a7aHus TI0 TEME JIAOOPaTOPHOU PaOOTHI.

Llkana oyenxu

Ne Bansl Onucanue
CTyneHT IeMOHCTPHUPYET YMEHNS HA HTOTOBOM YPOBHE: yMEET CBOOOIHO BBIOIHATH HPAKTHY
5 43-50 €CKHe 3a/IaHHs, IPETyCMOTPEHHBIE TPOTPaMMO, CBOOOTHO ONIEPHPYET NPUOOPETCHHBIMH yMe

HUSIMH, TIPUMEHSIET X B CHTYAIUSIX MOBBIIICHHON CII0KHOCTH.

CTYICHT IEMOHCTPUPYET YMEHHUS Ha CPEIHEM YPOBHE: OCBOWII OCHOBHBIC YMEHHUS, HO JIOMYCK
4 31-42 AIOTCS He3HAYUTEITbHBIC OIIMOKH, HETOYHOCTH, 3aTPYAHCHHS MPU aHATUTUICCKUX OTEPaIIHsX,
MEPEHOCEe YMEHHIA Ha HOBBIC, HECTAHIAPTHBIC CUTYAIHH.

CTymeHT IeMOHCTPUPYET YMEHHUS M HaBBIKK HA 6a30BOM YyPOBHE: B X0/I€ KOHTPOJIBHBIX MEPOIT
PUSITHIA TOTTYCKAIOTCS 3HAYUTEIbHBIC OLMIMOKHU, TPOSIBISIETCSI OTCYTCTBHE OTICIBHBIX YMECHUIA,

3 19-30 HABBIKOB 110 TUCIUIUTMHAPHONW KOMIIETEHIIHH, UCIIBITHIBAIOTCS 3HAYUTEIIBHBIC 3aTPYAHEHHS TP
1 ONEPUPOBAHUH YMEHHUSIMH H IIPU UX NEPEHOCE Ha HOBBIC CHTYAIHH.

2 13-18 CryneHr ZIEMOHCTPUPYET YMEHUs 1 HABLIKM Ha YPOBHE HIIKE 6a30BOro: NIPOSIBIIAETCS HENOCTa
TOYHOCTh YMEHUH M HABBIKOB.

1 0-12 CTYICHTOM MPOSIBISETCS MTOJHOE WIIM MPAKTUIECKH TTOJTHOE OTCYTCTBHE YMEHHH M HABBIKOB.

5.2 Ilepeuyens TeM pedepaToB

1. O6mme cBeneHus O CTPOCHHUH BEIIECTBA.

2. Marepuaibl, IpUMEHSIEMbIE B DJIEKTPOHHON TEXHUKE

3. CTpyKTypa TBEpIBIX TEIL.

4. TemmepaTypHasi 3aBUCUMOCTb 3JIEKTPOMPOBOAHOCTH MPOBOTHUKOBBIX
MaTepHaoB.

5. 3aBHCHMOCTBH JEKTPOIPOBOJHOCTH OT YaCTOTHI TPOBOHUKOBBIX MaTEPHAIIOB.
6. DJIEKTPONPOBOAHOCTh TOHKHX TUICHOK, IIPUMEHSAEMBIX B JICKTPOHHON TEXHUKE.
7. Mertamibl, MpUMEHSIEMbIE B DJIIEKTPOHHON TEXHUKE.

8. CmaBel, IPUMEHSEMBIC B 3JICKTPOHHOW TEXHHKE.



9. Hemeramnuyeckue mpoBOJISIINE MaTEPHATIBI.

10. Bunel nonsipuzanuu AUIEKTPUUECKUX MaTepUANIOB.

11. DnexTpornpoBOJHOCTH AUIEKTPUKOB.

12. JlupnexTpudecKue MmoTepH.

13. Dnekrpuueckasi IPOYHOCTh TUAIIEKTPUKOB.

14. Knaccudukamus JU3JICKTPUUIESCKUX MaTepPHAJIOB.

15. MaruuTtHble MaTepHabl.

16. Knaccudukamus pe3ucTopoB.

17. KoHcTpyKuuu pe3sucTopos.

18. IlapameTpsl U XapaKTEPUCTUKH PE3UCTOPOB.

19. Cucrema 0003HAYCHUI U MAPKUPOBKH PE3UCTOPOB.

20. KoHCTpYKTHBHO-TEXHOJIOTUYECKHE PAa3HOBUIHOCTU PEIUCTOPOB.

21. CnenmanbHbIe PE3UCTOPBHI.

22. Knaccuukaius KOHJIEHCATOPOB.

23. KoHCTpYKIIMU KOHICHCATOPOB.

24. TlapameTpbl KOHIACHCATOPOB.

25. Pa3HOBHIHOCTH KOHJCHCATOPOB.

26. MapkupoBKa KOHJICHCATOPOB.

27. KoHCTpyKIIMH KAaTyIIeK HHITYKTUBHOCTH.

28. IlapameTpsl U XapaKTEPUCTUKH KaTYIIEK HHAYKTUBHOCTH.

29. Tlorepu B KaTyIIKax MHIYKTHBHOCTH.

30. Pa3sHOBHAHOCTH KaTyIIeK HHIYKTUBHOCTH.

31. Hpoccemnmu.

32. TpanchopmaTopsl.

Kpamkue memoouueckue ykasanus

Ha Brimonnenue onaHo# mabopaTopHON paboOThl OTBOIUTCS He Ooliee YeThIPEX
aKaJIeMUYECKUX YacoB (BKJIIOYAsl 3aTpaThl BPEMEHU Ha MPOBEIECHUE MPOMEKYTOYHOTO TECTa Ha
nocieHeM B ydeOHOM Tmiepuoje JiabopaTopHOM 3aHsATUM). [locie BBIMOTHEHHS KaXAOn
7abopaTopHOil pabOTHI CTYIEHT MOJDKEH MPEACTaBUTh OTYET O €€ BBIIOJHEHHH, a TaKXke, IO
YKa3aHUAM TMpernojaBaTelis, BBINOJTHUTH JOMOJHUTEIbHBIE MPAKTUYECKUE 3aJaHHsl [0 TeMe
nabopaTopHON pabOTHI.

Llkana oyenxu

Ne bansl OnucaHue
5 19-20 [TponeHT MpaBMIBHBIX 0TBETOB OT 95% mo 100%
4 16-18 IMponenT npaBmiIbHBIX 0TBETOB OT 80 10 94%
3 13-15 IIponeHT npaBUIbHBIX OTBETOB OT 65 10 79%
2 9-12 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%
1 0-8 [TponeHT MpaBHIBHBIX OTBETOB MeHee 45%

5.3 IlpumepHbIii epeyeHb BOMPOCOB MO TeMaM M JIJIl MPOBeIeHUs1 codeceJ0BaAHUS

Tema 1:

1. Ilepeuncnure BUIBI MaTEPUAIIOB, UCIIOJIB3YEMBIX B KOHCTpYKLUsAX POC.

2. KakoBa HEOOXOAMMOCTb KOHCTPYKTOPCKO-TEXHOJIOTMUECKHUX M SKCITyaTallMOHHBIX
TpeOOBaHUH, MpeIbsABIAEMbIX K MaTepuanam POC?

3. HazoBure OocHOBHbIE (PHU3MYECKHE CBOWCTBA MaTEpUajOB, HUCIIOJIb3YEMBIX B COCTAaBE
PoC?

4. KaxkoBbl NPUYMHBI BOSHUKHOBEHHUS 1€()EKTOB KPUCTAUINYECKOHN peleTKU MaTepruanoB?

5. B ueM cocTosT 0COOEHHOCTH Ipoliecca Co3/jaHus MaTepraaoB?

6. C xakoii nenpro B coctaBe POC HCnoNb3yrOTCS METaUIMYECKUE MaTEPHUAIIbI?

7. Kakumu NOKa3aTensiMU XapaKTEpU3YIOTCS JIEKTPUYECKUE CBOWMCTBA METAJUITMYECKHUX
MaTepuanoB?

8. KakuMu mokazaresissMd  XapaKTepPH3YIOTCS TEIJIOBbIE CBOMCTBA METANTMYECKUX
MaTepuanoB?



9. KakuMu moxazaTensiMi XapaKTepU3YIOTCS MEXaHHYECKHE CBOMCTBA METaNTMYECKUX
MaTepuasioB?

10. Yem omnpenensieTcsi COBMECTUMOCTh METAIIIMYECKUX MaTEPHUaIoB?

11. KakoBbI NpUYMHBI KOPPO3UU METALTUYECKUX MaTEpUaIOB?

12. KakoBbI OCHOBHBIE XapaKTEPUCTUKU IIPOBOJOB U Kabemeii?

Tema 2:

1. [IpuBeauTe KIACCU(PUKAIIUIO PE3UCTOPOB.

2. HazoBuTe pa3HOBUAHOCTH (DOPMBI U MAaTEPUAIOB PE3UCTUBHBIX AJIEMEHTOB PE3UCTOPOB.

3. Ha3oBuTE OCHOBHBIE XapaKTEPUCTUKU PE3UCTOPOB, €ANHULIBI UX U3MEPEHUS U 1UAIIa30H
3HAYEHHUH.

4. Kakue matepualibl UCIIONb3YIOT ISl U3TOTOBJIEHUS PE3UCTOPOB?

5. Kakue MaTepuasbl OKa3bIBalOT HauOOIbIlee BIUSIHUE HA XapaKTEPUCTUKU PE3UCTOPOB?

6. KakoBbl ocobeHHOCTH pactipesenienus temneparypsl peauctopos (TKE)?

7. Kakue pe3ucTopbl OTHOCAT K HEJTUHEUHBIM?

Tema 3:

1. Kakoit komnoneHT POC Ha3bIBaeTCsi KOHAEHCATOPOM?

2. HazoBuTe OCHOBHBIE XapaKTEPUCTUKU KOHIEHCATOPA U €AUHULIBI UX U3MEPEHUH.

3. YkaxuTe Muana3oH 3HAUCHUN TEXHUYECKUX XapaKTePUCTUK KOHJIEHCATOPOB.

4. N300pa3ute 3CKU3 KOHCTPYKIIMH KOHACHCATOPA U3BECTHBIX THIIOB.

5. Kakue matepuanbl KOHIEHCATOpa OKa3bIBAIOT HaHOoJee CYIIECTBEHHOE BIUSHUE HA €T0
XapaKTepUCTUKU?

6. Kakoe BnussHuE Ha pabOTy KOHAEHCATOPA OKA3bIBAIOT IUAIEKTPUUYECKUE MOTepu?

Tema 4:

1. Yto u3 cebs npeAcTaBiIseT MIMHAPUICCKUN MarHUTHBIN JTOMEH?

2. HazoBute HOCUTENN HH(OpPMAIMH, OCHOBAHHBIE HA MATHUTHBIX (P dexTax?

3. B uem 3akmouaercs a¢pdext Keppa?

Tema 5:

1. Yto u3 cebs nmpeAcTaBiIsaeT MWIMHAPUICCKUN MarHUTHBIN JTOMEH?

2. HazoBute HOCUTENN HH(OPMAIMH, OCHOBAHHBIE HA MATHUTHBIX (P dexTax?

3. B uem 3akmouaercs a¢pext Keppa?

Tema 6:

1. Kakue marepuaibl OTHOCAT K MOJIYTIPOBOIHUKOBBIM?

2. Kaknie 0cOO€HHOCTH MPUCYIIN MTOTYITPOBOITHUKOBBIM MaTepraam?

3. B ueM oTiinurie COOCTBEHHOTO MOJIYTIPOBOAHUKA OT IPUMECHOT0?

4. KakoBpl NpUYMHBI BO3HUKHOBEHHS (DOTONPOBOIUMOCTH MOJYNPOBOJIHUKOBBIX
MaTepuanos?

5. Kakue nonynpoBoAHUKOBBIE MaTepuaibl HauOoJiee 4acTo MPUMEHSIOTCS U TTouemMy?

Tema 7:

1. YeM xapakTepHu3yrOTCs p- U N- MOJTYIPOBOJAHUKH?

2. O6mwsacuute popmupoBanue BAX p-n nepexona?

3. Yo Takoe NOoTEeHIUAIbHbBIN O0apbep, 30Ha MPOBOJUMOCTH, 3alpellieHHas 30Ha?

Tema 8:

1. KakoB npuHIUI JeHCTBUS OUTIOISIPHOTO TpaH3UCTOpa?

2. KakoB NpUHIMIT AEHCTBHS ITOJIEBOTO TpaH3UCTOpa?

3. [lepeuncnure OCHOBHBIE XapaKTEPUCTUKU OUIOISIPHOTO TPAH3UCTOPA.

4. [lepeuncinute OCHOBHbIE XapaKTEPUCTHKH IOJIEBOTO TPAH3UCTOPA.

5. 3apucyiite YI'O HECKOJIBKHX TUIIOB TPAH3UCTOPOB.

Tema 9:

1. KakoB npuHIMN AEHCTBUS TUpUCTOpPA?

2. KakoB npuHIun feicTBus AMHUCTOpA?

3. KakoB npuHIUm AeHCTBUS CUMHCTOpA?



4. llepeuncnuTe OCHOBHBIE XApPAKTEPUCTUKU PACCMOTPEHHBIX MOJIYIPOBOIHUKOBBIX
puOOPOB.

5. B kakux 005acTsIX MPUMEHSFOTCS pACCMOTPEHHBIC TPUOOPHI?

Kpamxue memoouueckue yxkazanus

CobecenoBanue MPOBOAMUTCS B AIEKTPOHHON MITH YCTHOM (hopMe BO BpeMs JIa0OPaTOPHBIX
3ansaTui. Ha BeimomHeHne cobecenoBanus oTBoAUTCs 2-10 MUHYT Ha ojlHOTO OOy4Jaromierocs. Bo
BpeMsl MPOBEJICHUs COOECEIOBaHUs UCIIOIb30BaHUE JIUTEPATYPHl U APYTUX HHPOPMAITMOHHBIX
PECYPCOB JOITYCKAETCS TOJIBKO 10 PEIBAPUTEILHOMY COTJIACOBAHMIO C TIPETIOIaBaTEIIEM.

IIxana oyenku

Ne Bamnel Onucanue
5 19-25 IIponeHT npaBuIbHBIX 0TBETOB OT 95% 10 100%
4 16-18 [TpoueHT npaBHIbHBIX 0TBETOB OT 80 10 94%
3 13-15 [TpoLeHT NpaBHIBHBIX OTBETOB OT 65 10 79%
2 9-12 IIponeHT npaBUIbHBIX OTBETOB OT 45 10 64%
1 0-8 IIponeHT npaBUIbHBIX OTBETOB MeHee 45%

5.4 Ilpumepnbl TECTOBBIX 3aJaHUI

1. Kakue marepuansl 00J1a71al0T OY€Hb BHICOKUM YyJI€TTbHBIM CONPOTUBICHUEM U UCIIOJIb3
VIOTCS I71S1 U30JIALIMYA TOKOBEIYIINX YacTeil?

e [IpoBogHUKOBBIE

e JlusnekTpuyeckue

o IlomynpoBogHUKOBBIE
e MaruutHsle

2. OcHOBHOE Ha3HAYCHHE TUAIIEKTPUKOB B PATMOIIEKTPOHHBIX YCTPONUCTBAX:
e [IpoBOIUTE BIEKTPUUECKUM TOK
e IlpenorBpamarh yreuky TOKa U 00€CIIEUUBATH JICKTPUUECKYIO U3OJISIIIUIO
e YCuUIMBaTh NEKTPUUYECKUE CUTHAIIBI

o ['eHepupoBaTh paMOBOJIHBI

3. Kakoii u3 MNEPCUUCIICHHBIX MAaTCPUAJIOB SABJISACTCSA TUITMYHBIM ITPOBOJHUKOBBIM MAaTCpH

» ®apgdop
e Mens
e Crexio

o [lomuctupon
4. ITpoBOJHMKOBBIE MaTEpUAIIbl XapaKTEPU3YIOTCS:

e (OueHb BEICOKHM YACIABbHBIM COIMPOTHUBIICHUCM

e (OucHb HU3KUM YACIBbHBIM COIIPOTUBJIICHUCM

e VIennbHBIM COIMPOTUBJIICHUEM, 3aBUCAIINM OT TEMIICPATYPHBI
e CnocoOHOCTBHIO HAMAarHUYUBAThCS

5. Kakue MaTcpHraJIbl O6J'IaIlaIOT YACIABbHBIM COIPOTHUBIICHUCM, ITPOMCIKYTOUYHBIM MCIKIY IT
POBOJHHUKAMHU U )II/ISJ'IeKTpI/IKaMI/I?

o JludnmekTpuueckue
o IlomynpoBogHUKOBBIE
e MaruutHbie



IIpoBOTHUKOBBIE

6. Kakoii 13 nmepeyrcIeHHbIX MaTepHaJoB SBISETCS MOTYIPOBOIHUKOM?
AmoMuHUR

Pe3una

KpeMHunii

Menb

7. Kakue marepualibl UCIIONIBb3YIOTCS JUIsl U3TOTOBIICHUS CEPJCYHUKOB KaTYIIEK MHIYKTUB

HOCTH U TpaHC(bopMaTOPOB C ICJIbI0 YCUJICHUA MaroHuTHOI'O moJist?

[TpoBoaHMKOBBIE
Jusnexrpudeckue

MarnutHbie (peppoMarHeTUKH)
ITonynmpoBOTHUKOBBIE

8. Kakoii mapamerp onpenenser CHoCOOHOCTh ANAICKTPUKA HAKAIUIMBATh 3JIEKTPHUECKY

10 SHCPIUuio B 3JICKTPUICCKOM rmoJe?

VY enpHOE CONPOTUBIICHHUE

Jusnexkrpudeckasi IpOHULIAEMOCTb
TemmeparypHbiii K03()HUITUEHT COTPOTHBIICHUS
[TpoOuBHOE HanpsKEHHUE

9. Kakoii u3 nepeuncieHHbx (pakTopoB Hanboee KPUTUYHO BIUSET HA CBOMCTBA MOIYIIP

OBOJIHUKOBBIX MaTepuainoB?

[IBeT maTepuana

Temmneparypa 1 Hau4YMe npuMecei (JIerupoBaHue)
JnuHa npoBOgHUKA

Hampsixenue cetn

10. Kakoii u3 nmepeyrcIeHHBIX YJIEMEHTOB 00JIa1aeT CBOMCTBOM HAKAIIJIMBATD AJIEKTPHUEC

KUl 3apsa?

Pesucrop

Konpaencarop

Karymika uHIyKTUBHOCTH
Huon

11. OcHoBHas QyHKIUS pe3UCTOPA B ANEKTPUUYECKOM LIETIH:
HakornuieHue 351eKTpu4eckoil SHepruu B MarHUTHOM I10J1€
OrpanudeHnue cuiibl TOKa U CO3JaHKE MaJeHUs] HallPsHKEHUS
[Tponyckanue ToOka TOJBKO B OJJHOM HallpaBJIEHUU

HakoruieHue 3JeKTprHYecKoro 3apsiia

12. Kaxkoii 371eMeHT cXeMblI 00J1aJTaeT CBOWCTBOM HAKAIUIMBATH SHEPTHUIO B MATHUTHOM T10

J€ n HpOTHBOHCﬁCTBOBaTL W3MCHCHUIO TOKA?

Pesucrop



o Konpaencarop
o Karymika nHIyKTUBHOCTH (IPOCCEIh)
o Jluon

13. Kaxkoii u3 nmepeuncIeHHBIX JIEMEHTOB SIBIISICTCSI aKTUBHBIM KOMITOHEHTOM?

e Pesucrop

o Kongencarop

o Tpansucrop

o Karymika UHIYKTUBHOCTH

14. Cornacuo 3akony Oma Jisl ydacTka 1eru, cuia Toka (l) mpsmo mponopiiroHaibHa:

o CompoTHBICHUIO U 00paTHO MponopiroHanbHa HanpsokeHuto (U)
o Hanpsokenuto (U) 1 00paTHO MpOMOPIHOHATBHA COTPOTUBICHHUIO
o IlpousBenenuro HanpsxeHus u conpotusienus (U-R)

e Tonbko COMPOTHUBICHUIO

Kpamkue memoouueckue ykazanus

[TpoMeXyTOUHBII TECT MPOBOAUTCS B 3JCKTPOHHOU (hopMe BO BpeMs IOCIEIHEro B
yueOHOM Tepuoze sabopaTopHoro 3aHatusa. Tect coctout u3 10-20 TectoBbix 3amanmii. Ha
BbINOJHEHUEe Tecta oTBoauTcs 10-20 mMuHyT. Bo BpeMs mpoBeneHHs TecTa HCHOJb30BAHUE
JUTEPaTyphl U APYTUX UHPOPMAIIMOHHBIX PECYPCOB AOMYCKAETCS TOIBKO M0 MPeIBAPUTEILHOMY
COIJIACOBAHUIO C IIPETIOAABATEIIEM.

Llkana oyenxu

OneHka bannsl Onucanue

5 19-20 ITpoueHT npaBUIBHBIX OTBETOB OT 95% 10 100%
4 16-18 IIponent npaBuabHbIX 0TBEeTOB OT 80 10 94%

3 13-15 IIponeHT npaBUIBHBIX OTBETOB OT 65 10 79%

2 9-12 ITponeHT paBUIIBHBIX OTBETOB OT 45 10 64%
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