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1.0BIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI JUCIIATIIMHBI
«OI1.B.04 Mamepuanosedernue, ,1eKnpopaduoMamepuanbvl U paduoKOMnoHEeHn bl
(HauMEeHOBaHWE JUCITUTIIIMHBI)

1.1 MecTo AMCHMILIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/ibHOI NPOrpaMMbI:
Vyebuas mucuuiumbaa «OILB.04 Mamepuanosedenue, 31eKmpopacouomamepuansl U
PA0UOKOMNOHEHmMbl» BXOAUT B COCTaB BapUaTHUBHON YacTu 00menpodecCHOHAIbHOI0 IUKJIA
OCHOBHOM TpodecCHOHAIbHON 00pa3oBaTeabHON MporpamMMbl B cootBercTBUU ¢ PI'OC mo
cneyuanvrnocmu 11.02.17 Pa3paboTka 31EKTPOHHBIX YCTPOMCTB U CUCTEM.

Oco6oe 3HaveHNe AUCIUIUTMHA uMeeT pu hopmupoBannu U pazsutun OK, ITK: OK 01, OK 02,
OK 03, OK 04, OK 05, OK 09, TIK.1.2, [IK.2.1, T1K.2.2.

1.2 He.]'lb H INIAHUPYEMBIC PE3YyJbTAThI OCBOCHUA TUCHUIIIMHBI:
B paMKax IIporpamMMbl yqe6H0171 AUCHUITIIMHBI O6y‘IaIOH_[I/IMI/IC$[ OCBauWBArOTCId YMCHHA U
3HaHUA

Kon

IK, OK YMmenus 3Hanug

OK 01 BEIOMpATh MaTepuaabl Ha OCHOBE | OCOOCHHOCTH  (DM3MYECKHX  SIBJICHUH B
OK 02 aHanusa 170:¢ CBOWCTB JUISL | DJIEKTpOpaaroMaTepuaiax;

OK 03 KOHKPETHOTO IPUMEHEHUs B | IapaMeTpbl M XapaKTEPUCTUKH THUIIOBBIX
OK 04 | paano3neKTpOHHBIX YCTPOMCTBAX; | PaAMOKOMIIOHEHTOB.

OK 05 | mopOuparb o CIPaBOYHbBIM
OK 09 Marepuajiam  paJdOKOMIIOHEHTHI
[IK.1.2 | anis 57eKTPOHHBIX YCTPOMCTB.
MK.2.1
I1K.2.2

2.CTPYKTYPA U COJAEP)KAHUE YYEBHOM JJUCHUIIJIUHBI
2.1. O0beM yueOHOii TMCHMIIMHBI U BUABI Y4eOHOIi padoThl

Buy yueOHoi1 padoThI O0bem B yacax
O0bem 00pa3oBaTebHOI MPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 40

BT. U.:

TEOpeTUIeCcKoe 00ydeHne 26*
PAKTUYECKHUE 3aHSTUS 13
Camocmosmenvuas paboma 1
IIpomeskyTounas arrectauus B popme 1ud. 3auera 2*

* [IpomexxyTouHast arTecTaius B popme aud. 3auera mpoBOJUTCS 3a CUET YacOB
TEOPETUYECKOTr0 00yUeHHUs
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2.2. TemaTH4ecKHuii MJIaH U cojep:kanue yuyeoHoii nucuunanabl «OI.B.04 MaTepuajioBeieHue, dJ1eKTPOPATHOMATEPHATBI H

PAaANOKOMIIOHCHTHI»

Koambt
KO €Te
Oo0bem, akana. 4/ MHﬁT Hiu
B TOM 4YHCJI€E B i
¢popmuposa
HaunmeHnoBaHue pa3aesioB u ¢opme
Conep:xanue yueOHOro MaTepuasia u opMbl OPraHu3aluu JI1esiTeIbHOCTH 00yYa0UINXCs . HUIO
TEeM NpaKTUHIE€CKOU
KOTOPbIX
nmoaAroTroBKH,
crnocoocTBye
aKaa. 4
T 3JIEMEHT
NPOrpaMmbl
1 2 3 4
Pasnen 1.0cHOBBI MaTepuaiOBeleHUS 2/1
Tema 1.1. Copepxanue yueOHOro MaTepuasa 2 OK 01
CrtpoeHnue u CBOICTBA 1. OOmue cBeneHUs O CTPOSHUHU BEIIECTBA. 1 OK 02
BEILIECTBA. 2. Bwuapl XUMHUYECKOU CBSI3H. OK 03
3. OcoOEHHOCTH CTPOCHHS Tell; DJIEMEHTHI KPUCTAIUIOTpaduH. OK 04
IIpakT4yeckune padoThI 1 OK 05
[IpNel N3yueHne mpuHIMIIOB MTOCTPOEHUS KPUBBIX OXJaXaAeHUs. M3yueHrne NpuHIUIIOB 1 OK 09
MOCTPOEHUS TUarpaMM COCTOSTHUS TBOWHBIX CIIJIABOB HA MPUMEPE CHCTEM CBUHEII- TIK.1.2
CypbMa, CBUHEI[-0JIOBO. TK.2.1
I1K.2.2
Pasnean 2. IIpoBoaHUKOBBIE MaTEPHAJIbI 12/5
Tema 2.1. Coneprxanue yueOHOro MaTepuaa 2 OK 01
Knacendukarus u 1. Knaccudukarus. DIeKTpOIPOBOTHOCTH MPOBOTHUKOB. 2 OK 02
OCHOBHBIC CBOUCTBA 2. 3o0HHAs TeOpHUs MEKTPONPOBOIHOCTH OK 03
IIPOBOTHHKOBBIX 3. YaenmpHast MPOBOAUMOCTSG V U YACTHHOE CONPOTHUBIICHHE. OK 04
MaTCpHaJIOB. 4. TemmepaTypHblii KOOPOUIUEHT YASTHHOTO COMPOTUBICHHUS METAILIOB. OK 05
5. TemIompoBOAHOCTh METAIIOB, TEPMOAIEKTPOIBIDKYIIAS CHIIA. OK 09
IK.1.2
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I1K.2.1
I1K.2.2
Tema 2.2 Copneprxanue yueOHOTro MaTepuaa 2 OK 01
Marepnalibl BEICOKOH 1. Menp, €€ cruiaBbl: 1aTyHb, OpOH3a. 2 OK 02
HIPOBOAMMOCTH 2. AJNIOMUHHIA, €ro CIUIABHI: albApeld, MarHaJIUM, TOpab. OK 03
3. Keneso. bumerani, cBepXImpoOBOTHUKY U KPHOIIPOBOTHHUKH. OK 04
4. Pa3znuuHble MeTaUIbI — BOJb(pam, IIaTHHA, 30J10T0, cepedpo, MOJINO1eH, HUKEb. 85 83
I1K.1.2
[K.2.1
I1K.2.2
Tema 2.3 CopepxaHue yaeOHOro Marepuana 1 OK 01
MeTanmisl BBICOKOTO 1. OOmué cBemenus. MaHraHuH, KOHCTaHTaH, CIIAaBLI HA OCHOBE JKeJie3a. 1 OK 02
COIPOTUBIICHUS OK 03
OK 04
OK 05
OK 09
IK.1.2
[1K.2.1
I1K.2.2
Tema 2.4 CopepxaHue yueOHOro Marepuaia 1 OK 01
Pesucropsr. 2. Pesucropsl, ©IX MapKUPOBKa, YCIOBHOE Tpaduueckoe 0003HaAUCHHE, 1 OK 02
KOHCTPYKTUBHBIE OCOOEHHOCTH. OK 03
OK 04
OK 05
OK 09
IK.1.2
I1K.2.1
I1K.2.2
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Tema 2.5 CopepxaHue yaeOHOr0o MaTrepuaa 6 OK 01
PaznuuHeble criiaBbl, 1. CunnaBsl a1 TepMonap, KOHTAKTHBIC MaTePHAITbI. 1 OK 02
IIPUIIOH, 2. Tlpumnoun msarkue u TBEPBIE, (DIFOCHI, YTOIbHBIE MAaTEPHAIIBI U H3/ICTHSL. OK 03
HEMETaJUIMYECKUE OK 04
[IpakTrueckue paboThI 5
IIPOBOJHUKH. OK 05
[TpNe2 «Onpenenenue mapaMeTpoB PE3UCTOPOB 1O MX MAPKUPOBKE C TIOMOIIHIO 1 OK 09
CIIPaBOYHOM JIUTEPATYPHI». [K.1.2
[TpNe3 M3mepenue yienbHOTO CONPOTUBICHUS MAaHTaHWH, KOHCTAHTAH, CIIJIaBbl HA OCHOBE 1 IK.2.1
Kenesa. [IK.2.2
[TpNe4 TTocTpoenue rpaduka 3aBUCUMOCTH COMPOTHBIICHUS PE3UCTOPA OT TEMIIEPaTypPhbl 1
OKPYKaIOIIEeH CpeIbl
[TpNo5 MsroroBnenue TepMonapsl ee KaauOpoBKa, H3MEPEHHUE TEMIEPATYPHI. 1
[TpNe6 M3mepenue TemmepaTypbl pacijiaBa MpHUITos 1
Paznen 3. IMDJIEKTPUKHA. 15/5
Tema 3.1. Coneprxanue yueOHOro MaTepuaa 2 OK 01
Knaccuduxarus 1. Knaccudukanus Ju>IEKTPUKOB. 2 OK 02
AU3JICKTPHUKOB U 2. DIEeKTPONPOBOHOCTh AUAIEKTPUKOB, MOJISPU3ALUS TUIIEKTPUKOB, BUJIbI OK 03
(1)I/I3I/I‘I€CKI/I€ IIPOLCCCHI B MOJIIpU3alMH, TTOJISIPHBIC ¥ HENOJIIPHBIC TUIJICKTPUKH, @Hanecmxle IOTEpH, np060171 OK 04
HUX. TUDIIEKTPUKOB, BUIBI POOOSI. OK 05
3. TemmoBble XapaKTEPUCTUKH JTUIIEKTPUKOB, (PU3UKO-XMMHUYECKHIE CBOMCTBA. OK 09
[K.1.2
IK.2.1
I1K.2.2
Tema 3.2. CopepxaHue yaueOHOro Marepuaa 2 OK 01
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XKunkue u ra3o00paszHbie 1. T'a3000pa3Hble AUIIEKTPUKU: JIEKTPUUECKUE XapaKTEPUCTUKH ra3a, MEXaHU3M 2 OK 02
JIADJICKTPUKH. npo0os rasa. OK 03
2. 3aBucumoctb Enp ot naBnenus P,h, T*K. OK 04
3. Bunpel 'O/], ocHOBHBIEC CBOWCTBA U IPUMEHEHHE. OK 05
4. OCHOBHBIE BUJIbI JKUJKUX JUAJIEKTPUKOB, UX IEKTPUUECKUE XapAKTEPUCTUKH, OK 09
3aBUCUMOCTH TIapaMeTPOB OT nmpumMmecei, Biaru, T*K, 4acToTsl. IK.1.2
5. OO6mactu npuMEHEHHS. [K.2.1
I1K.2.2
Tema 3.3. Coneprxkanue ydeOHOro Marepuana 2 OK 01
TBepabie opraHuyeckue u 1. MoHOMEpBI, IIOJUMEPLL; PEAKLIUH HOJIMMEPU3AIINH, TIOJIUKOHICHCALIUH. 2 OK 02
HEOPraHUYCCKHE 2. DIEKTPUYECKHUE CBOWCTBA. OK 03
AUSIICKTPUKH. 3. Cwmoubl. JlaBcan. [TmacTmacchl. OK 04
4. CrnoucTsle IIACTUKH, (DONTBTUPOBAHHBIE MATEPHAIIBL. OK 05
5. Crékna, CTEKIOBOJIOKHO — CBOMCTBA, CTPYKTYpa, IPUMEHEHHE. OK 09
6. Cmrona u mMatepuaibl Ha €€ OCHOBE. TIK.1.2
7. Kepamuka, KOHJAEHCAaTOpHAsl KepaMUKa (HU3KOYACTOTHAs!, BBICOKOYACTOTHAS). gggé
Tema 3.4. Coneprxanue yueOHOro MaTepuaa 2 OK 01
AKTHBHBIE TUDJIEKTPHKH. 1. CerHerodneKTpUKH — OCHOBHEIE CBOMCTBA, TTapaMeTpPhl, BU/IbI U IPUMEHEHHE. 2 OK 02
2. IIbe3omarepuarbl. OK 03
3. OOmme cBeJicHUs 0 MaTepraax Jjisi KBAHTOBBIX ONTHYECKUX TeHepaTopoB (pyOuH, ero OK 04
MPUMEHEHHUE B Ja3epax). 0K 05
4. Xujakue KpHCTaILIBL. OK 09
[K.1.2
IK.2.1
I1K.2.2
Tewma 3.5. Coneprkanne y4eOHOro MaTeprana 7 OK 01
Konpnencaropsr. 1. OcHOBHBIE CBOWCTBA, XapaKTEPUCTHKH. KOHCTPYKTUBHBIE 0COOEHHOCTH, 2 OK 02
MapKHPOBKa, YCIOBHOE rpaduyeckoe 0003HaUEHNE. OK 03
IpakTHyeckne padoTsl 5 OK 04
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ITpNe7 Onpenenenune napaMeTpoB KOHAEHCATOPOB M0 €r0 MApKUPOBKE 1 OK 05
[TpNe8 N3mepenne eMKOCTH KOHJEHCATOPA, OTPEASIICHUE TOMYCTUMOTO TIPOLICHTA 1 OK 09
OTKJIOHEHMs] OT HOMUHAJIA. I1IK.1.2
ITpNe9 IMocTpoenue rpaduka 3aBUCHMOCTH €MKOCTH KOHAEHCATOPA OT TEMIIEPATyphl 1 IK.2.1
OKPY>KaIOIIeH Cpeibl [1K.2.2
[TpNe10 [Toctpoenue rpauka 3aBUCUMOCTH PEAKTUBHOTO CONPOTUBIICHUS KOHIEHCATOpa 1
OT YacTOThl FTAPMOHHYECKOT0 KOJIeOaHUs
[TpNell OcymecTBiaeHHE IIEKTPUUYECKOTO IPOOOsT OPraHMYECKUX U HEOPraHUUECKUX 1
JIMDJIEKTPUKOB
Paznea 4.I0JTYIPOBOJHUKOBBIN MATEPHUAI 3/1
Tema 4.1. Copepxanue yaueOHOro Marepuana 1 OK 01
®dusnyecKue Ipoueccs B 1. 3onHas Teopus B NOJYNPOBOJHUKAX. 1 OK 02
MOJIyIIPOBOJJHUKAX 2. Kpartkue cBeneHust 00 3EKTPONPOBOJHOCTH MOTYIIPOBOIHUKOB. OK 03
[IpocTsle u cnoxHbIE 3. T'epmanuii, KpeMHUI1 — CTPYKTypa, OCHOBHBIE CBOHCTBA, CTPYKTYpA. OK 04
IIOJIYIIPOBOJHUKOBBIE 4. Metopl NOTY4YE€HUS] MOHOKPUCTAJUIOB. OK 05
MaTepuabl. 5. IloaynmpoBOAHHKOBBIE KPUCTAIUIMUECKUE COETUHEHUSI. OK 09
IIK.1.2
IK.2.1
I1K.2.2
Tema 4.2. Copaepxxanue ydyeOHOIro MaTepuasa 2 OK 01
HomynmposonHuKOBEIE 1. OcHoBHBIE CBOICTBAa 1 OCOOCHHOCTH IMOTYIIPOBOJHUKOBBIX IIPUOOPOB: 1 OK 02
pUOOpBL. MOJIYIIPOBOJHUKOBBIX PE3UCTOPOB, MOIYIPOBOAHUKOBBIX JUOJIOB, TPAH3UCTOPOB, OK 03
MHTETPAJBHBIX MHKPOCXEM. OK 04
2. KoucrpykTueHbIE 0cO6eHHOCTH. Mapkuposka YTO. OK 05
IIpakTHYyecKkue padoThI OK 09
[K.1.2
HpNQl 2 OHpeneneHI/Ie napaMeTpoOB IMOJIYIIPOBOAHUKOBBIX KOMIIOHEHTOB 110 X MAapKHUPOBKE C HK 2 1
MIOMOIIIBIO CIIPABOYHOM JIuTepaTypsl M3Mepenue koddduimenta nepeaaqn mo toky h213 e
6I/IHOJ'I$[pHI>IX TPAH3UCTOPOB HKZZ
Pa3znen 5. MATHUTHBIE MATEPHUAJIBI. 8/1/1
Tema 5.1. ‘ ConeprxaHue yueOHOro MaTepuaa 2 OK 01
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®dusnyecKue nIpoueccs B 1. OOume cBeAeHUsI O MATHUTHBIX CBOMCTBAX. 2 OK 02
MarHUTHBIX MaTepHraiax. 2. ITlapamarseTwiku, JMaMarHeTHKH, heppOMarHeTUKH, (EPPHUTHI. OK 03
3. MaruuToMsrkiue 1 MarHUTOTBEP/IbIC MaTEPUAIIbI. OK 04
4., HamarnuuuBaHwue, iepeMarauduBanue. [ ucrepesuc. OK 05
5. OcHOBHBIE MOKA3aTEIN MarHUTHBIX CBOMCTB. OK 09
[IK.1.2
IK.2.1
I1K.2.2
Tema 5.2. Copepxkanne ydeOHOro Marepuana 2 OK 01
MarauToMArkue, 1. Buasl MarHUTOMSATKUX MaTEPHAIIOB. 2* OK 02
MarHUTOTBEp/IbIE 2. CpoiictBa MMM u TpeOoBaHUs K HUM. OK 03
MaTepUaIbl. 3. MarauToIn3JIeKTPUKH: COCTaB, CBOMCTBA, IPUMEHEHHE. OK 04
4. OcHOBHbIE cBOMCTBA U napameTpsl MTM. OK 05
5. Jlutsie u mopomkoBbeie MTM — cocTaB, cBoiicTBa, npuMeHeHne MTM mis OK 09
ITOCTOSIHHBIX 3aIIOMUHAIOIINX YCTPOMCTB. [K.1.2
[K.2.1
I1K.2.2
Tema 5.3. Copepxanue yueOHOro Mmarepuasa 4 OK 01
[IpakTuueckoe 1 C * OK 02
. CneuunanbHele (peppOMarHeTHKH. 2
HPUMEHCHHE MATHHTHBIX 2. ®eppuThl, MAaTHUTOMSTKHE (HeppUTHI, PEPPUTHI C IPAMOYTOIBHON TETIEH OK 03
MaTepualIoB. ’ ’ OK 04
rUCTepe3nca. OK 05
1. Tlpumenenune MMM — cepaedHuKr TpaHCHOPMATOPOB, STEKTPOMATHHUTHI, OK 09
MarHUTOIPOBO/IbI B U3MEPUTENIBHBIX TPHOOpaXx.
2. Ilpumenenwne GheppHuTOB. MK.1.2
[K.2.1
3. Ilpumenenne MTM — nocTosTHHbIC MAarHUTHI. K 2.2
IIpakTnyeckune padbornl 1 o
[TpNel3 Omnpenenenue BnusHUS GEPPUTOB PA3TUIHBIX MAPOK HA HHAYKTUBHOCTh KaTYIIKU 1
CamocrosiTeibHast padoTa 00y4arOmMXCcs 1
Pabora ¢ KOHCTIEKTOM JIEKIHi1 110 BonpocaM K JuddepeHIIpOBaHHOMY 3a4ETy. 1




PIYTUC

OEJTEPAJIbBHOE TOCYJAPCTBEHHOE BIO/IKETHOE ObPA3OBATEJIBHOE
YYPEXIEHNME BbICIIETO OBPA30OBAHVIA

«POCCUVICKUM TOCYTAPCTBEHHBIV YHUBEPCUTET
TYPU3MA Y CEPBUCA»
Dvmnan PIbOY BO «PTYTUC» B 1. Ilogosibcke

CMK
PTYTVIC

Aucm 10

HpOMe)KyTO‘lHaH aTreCcranus

2*

Bcero:

40

10
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3. MeToguuecKkue yKa3aHusl O NMPOBeIeHUI0 MPAKTHYECKUX 3aHATHI 1
CaMOCTOAITeILHOI padoTe

B coorBercTBUM € yueOHBIM IUIAHOM B TEMaTHYECKOM IUIAHUPOBAHUHM IPUBOAUTCS
pacipeiesieHue 4YacoB M0 TeMaM MPAKTHYECKUX 3aHATHH.
[IpakTnueckue 3aHsATHS — ¢opMa ydeOHOro 3aHATUS, HAa KOTOPOM TIENaror OpraHu3yer
JIETAIbHOE PACCMOTPEHUE CTYACHTAMH OTACIBHBIX TEOPETHYECKUX TMOJIOKECHUH yueOHOU
JUCHUIUIMHBL ¥ (QOPMUPYET YMEHHS U HaBbIKM HX [PAKTUYECKOIO MPUMEHEHHUS IyTeM
BBITIOJIHEHHS] COOTBETCTBHH MOCTABIICHHBIX 3a7a4

[IpakTnueckue 3aHsATHS peanu3yloTcs B (opme: cemmHapa (Oecema, (poHTaIBHBIH OMpPOC,
VH/IMBU/IyalIbHBII OIPOC, TPYIIIOBOM OMPOC, B3aUMOOIIPOC, KOMOMHUPOBAHHBIN OIPOC, KPYTJIbIii
CTOI1), IPAKTHUYECKO# paboThl (ypakHEHHUE, 3a1aHuE,).

3.1. TemaTuka M cojaep:KaHue NPAKTHYECKUX 3aHATHIA/I1a00paTOPHBIX
padoT/ ceMuHApOB

Pa3nes 1.0cHOBBI MaTepHaJIOBeICHUS

Tema 1.1.CTpoeHue u cBOMCTBa BellleCTBA.

Copnepxanue: [Ipaktnueckoe 3anstue Nel M3ydeHue npuHIMIIOB IOCTPOESHUS KPUBBIX
oXxJaxaeHus. M3yueHue NpuHIUIIOB IOCTPOEHMS IMarpaMM COCTOSIHUS IBOMHBIX CIUIABOB Ha
IIpUMEpE CUCTEM CBUHEL-CYpbMa, CBUHEII-0JIOBO.

Pazpmea 2. IIpoBOAHUKOBBIE MATEPHAJIBI

Tema 2.5 PaziiuuHble CIVIaBbl, IPUIION, HeMeTAJINYeCKHe POBOIHUKH.

Conepxanue: [Ipaktnueckoe 3anstue Ne2 «Onpenenenne napaMeTpoB PE3UCTOPOB 10 UX
MapKHPOBKE C ITOMOIIBIO CIIPAaBOYHOU JIUTEPATYPHD.

Copnepxanue: [Ipaktnueckoe 3anstue Ne3 M3mepenue yaenbHOTO CONPOTUBIEHUS MAHTaHUH,
KOHCTaHTaH, CIUIaBbl HA OCHOBE XeJle3a.

Conepxanue: [Ipaktuueckoe 3anstre Ned Iloctpoenue rpaduka 3aBUCUMOCTH COMPOTHUBIICHUS
pe3ucTopa oT TeMIEPaTypbl OKpYKaroLIe cpeabl

Copneprxanue: [Ipaktuueckoe 3anstue Ne5 M3rotoienue repmonapsl ee KaluOpoBKa,
H3MEPEHUE TEMIIEPATYPHI.

Conepxanue: [Ipaktnueckoe 3ansatue Ne6 Msmepenue temneparypsl paciiaBa IpUIos
Paznen 3. AIUDIJIEKTPUKMN.

Tema 3.5.Konnencaropsl.

Copepxanue: [Ipaktuueckoe 3anstue Ne7 OmnpeneneHue napaMmeTpoB KOHJIEHCATOPOB I10 €To
MapKUpPOBKE

Conepxanue: [Ipaktuueckoe 3anarue Ne8 M3mepeHne eMKOCTH KOHAEHCATOPA, ONPEICTICHNUE
JIOITYCTUMOTIO ITPOLIEHTA OTKJIOHEHUSI OT HOMHHAJIA.

Conepxanue: [Ipaktuueckoe 3anstue Ne9 [loctpoenue rpaduka 3aBUCUMOCTH EMKOCTH
KOHJIEHCATOpa OT TEMIEPATYPBI OKPYKAIOLIEN Cpelbl

Copnepxanue: [Ipaktuueckoe 3anstue NelO Iloctpoenue rpaduka 3aBUCUMOCTH pEaKTUBHOTO
COIIPOTHUBIIEHUS KOHJIEHCATOPA OT YaCTOThl FTAPMOHUYECKOT0 KOJIeOaHUs

Copepxanue: [Ipaktuyeckoe 3anstue [IpNell OcyiiecTBieHue 31eKTPUYECKOT0 Mpodost
OpPraHMYECKHUX Y HEOPTraHMYECKHUX JAUIJIEKTPUKOB

Paznen 4.IIOJTYITPOBOJHUKOBBIN MATEPHUAT

Tema 4.2.110s1ynpoBoJHNKOBbIE NPUOOPBI.
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Conepxxanue: [Ipaktuueckoe 3anarue [IpNel2 Onpenenenue napaMeTpoB MOJyIPOBOAHUKOBBIX
KOMIIOHEHTOB I10 UX MapKHUPOBKE C IIOMOILBIO CIIPABOYHOMN JIUTEpaTypsl 3mepenue
koa(ddurmenTa nepenayn mo Toky h2 13 OGUIIONISIPHBIX TPAH3UCTOPOB

Pa3znen 5. MATHUTHBIE MATEPUAJIBI.

Tema 5.3.IIpakTHyecKoe NPUMeHEHHE MATHUTHBIX MAaTEPHAJIOB.

Copnepxanue: [Ipakruueckoe 3anstue Nel3 Onpenenenue BIusHus GEPPUTOB pa3IMIHBIX
MapoK Ha UHAYKTUBHOCTh KaTyIIKU

3.2. TemaTuka u coiep:KaHue CaMOCTOSITeILHOH PadoThI

CamocrosarenbHass paboTa SBIAETCS HEOTHEMJIEMOM 4YacThlo  00pa30BaTEIBHOTO
mpolecca, CBI3aHHOTo ¢ (POPMUPOBAHUEM KOMITETEHIIHH 00YyJarOIuXCcs

Lenpto camocToATEeNnbHON (BHEAYAUTOPHOU) pabOTHI CTYACHTOB SBIISETCS OOydeHHUE
HaBbIKaM paboOThl C  HAYYHO-TEOPETUYECKOHM, MEPUOAMYECKON, Hay4YHO-TEXHUYECKON
JUTEPATypOidl U TEXHUYECKOH JOKyMEHTalued, HEOOXOMUMBIMHU JJIsl YriyOJIEHHOTO W3Y4eHUs
JTUCIUIUIMHBI, a TaKXKe pPa3BUTHE y HUX YCTOWYHMBBIX CIIOCOOHOCTEH K CaMOCTOATEIHLHOMY
W3YYCHHUIO U U3JI0KEHUIO TTOJTyYeHHOW HH(DOpMAIIHH.

®opMmbl (BHAbI) CAMOCTOATEILHOU PA00ThI

CamocrosiTenbHast paboTa BBIITOIHSIETCA B (POPME MOATOTOBKH K MPAKTUYECKOMY
3aHATHIO, pa0OTHI ¢ KOHCIIEKTOM, IIOJTOTOBKU K YCTHOMY OIIPOCY.

TemaTuka u cogep:xanue

Tema 5.3.IIpakTH4ecKoe NPUMEHEHHE MATHUTHBIX MATEPHAJIOB.
Conepxanne: CaMmocTosiTeNbHas paboTa 00ydaroIIHXCs
PaboTa ¢ KOHCIIEKTOM JIEKIIMIA IO BoIIpocaM K UG GepeHIIIPOBAHHOMY 3a4eTy

4. ®oH/ OLIEHOYHBIX CPEACTB IMCUMILUINHBI

4.1. Pe3ynabraTbl OCBOCHUSI Y4YeOHOW JMCUMIUVIMHBI, TMOAJIeKALIHNE
NpoBepKe

@opMBI MPOMEKYTOUYHON ATTECTAIIUU IO CEMECTPAM:

Ne cemectpa dopma KOHTPOJIS

3 aud. 3aueT

B pesynabTate mpoMexyTOUHOH arTecTaluu MO Y4eOHOH IUCIUIUIMHE OCYIIECTBIISETCS
KOMIIJIEKCHAsI TPOBEpKa CIIEeIYIOIMX YMEHUH U 3HaHUH, a Takke (OPMHUPOBAHUS KOMITETCHIIUHI:

Pe3yabTarhl 00y4YeHUsi: yMEHHs, Iloka3aTeu OLeHKH pe3yJbTaTa dopma
3HAHUSA KOHTPOJISA ¥
OllCHUBaHUA
YmMmernb: OCYIIECTBIISIET BBIOOp MaTepuaioB | /s mexyuezo
BBIOMpAaTh MaTepuanbl Ha OCHOBE | HA OCHOBE aHAIM3a UX CBOMCTB ISl | KOHMPOJA:
a”aansa X CBOMCTB JUIsL | KOHKPETHOI'O HNPUMEHEHUS B | OllecHKa  paloThI
KOHKPETHOT'O IIPUMEHEHHUS B | paAMOIEKTPOHHBIX YCTPOICTBAX; Ha TPaKTHYECKUX
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PaZMOdIIEKTPOHHBIX YCTPOMCTBAX; OCYILIECTBIISET noxoop 1o
noaouparthb o CIIPABOYHBIM | CIIPABOYHBIM Marepuantam
MaTepuagaM paJHMOKOMIIOHEHTHI Ul | paJMOKOMIIOHEHTHI JUISL
AJIEKTPOHHBIX YCTPOUCTB. 3JIEKTPOHHBIX YCTPOUCTB.

3HaTh: BOCIIPOU3BOJUT 0COOEHHOCTH
0COOEHHOCTH (DU3UYECKUX SABICHHUH | (PrU3HUECKUX SIBJICHUI B

B DJIEKTpOpagroMaTepHraax;
napaMeTpsl M XapaKTEepPUCTUKU
TUTIOBBIX PaJHOKOMITIOHEHTOB.

JIEKTpOpaguoMaTepuaax,
mapamMeTppl M XapaKTepUCTUKU
TUIIOBBIX PAJUOKOMIIOHEHTOB.

3aHSTHSIX,
YCTHBIHA OIIPOC
s
NPOMENHCYMOUHOU
ammecmayuu:
nud. 3ader

CDOpMI/IpyeMLIe KOMIICTCHIIMH

Koa ¢popmupyemoit
KOMIIeTEeHIIUH

HaumeHoBaHHNe KOMIIETEHITUH

DopMBbI U METOABI
KOHTPOJISI ¥ OLIEHKH
pe3yabTaToB 00y4YeHust

OK 01

BoiOupath criocoObl perieHus 3a1a4
npodeccCHOHATBHOM IeATEITBHOCTH
MPUMEHUTEIBHO K Pa3InYHBIM
KOHTCKCTaM

OK 02

Hcnonb30BaTh COBpeMEHHBIE
CpezcTBa MOMCKA, aHAIN3a U
WHTEpIpeTanu nHhopMaluu u
I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTUHN OJIA
BBITIOTHEHUS 33/1a4
poheCCUOHAITBHON IEATETLHOCTH

OK 03

[TnanupoBaTh U peanu30BbIBATH
co0cTBeHHOE NMPOGEeCCHOHATBHOE U
JUYHOCTHOE PA3BUTHE,
MpeNPUHUMATEIBCKYIO
NesITeIbHOCTh B PO(ECCHOHATILHON
cdepe, UCTIOIB30BaTh 3HAHUSI 110
MIPaBOBOW M (PMHAHCOBOM
IPaMOTHOCTH B Pa3InYHBIX
KHU3HEHHBIX CUTYalUsIX

OK 04

D¢ heKTUBHO B3aMMO/ICHCTBOBATH
paboTaTh B KOJJICKTUBE 1 KOMaHIE

OK 05

Ocy1ecTBIATh YCTHYIO U
MUCHbMEHHYI0 KOMMYHUKAIIHIO Ha
rOCyJIapCTBEHHOM s3bIKe Poccuiickon
denepanuu ¢ yaeToM 0COOCHHOCTEHN
COLIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

OK 09

ITonp30BaTbes mpodeccuoHaTbHON

ﬂ/l}l meKywe2co KOempoJis.
OIICHKA paboThI Ha
NPaKTHYECKIX 3aHATHUSAX,
YCTHBIN OITPOC

Lna NPOMENHCYMOYHOU
ammecmayuu:

nud. 3ader
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ﬂOKYMeHTaHHeﬁ Ha roCyaapCTBECHHOM
1 MHOCTPAHHOM fA3bIKaX

K 1.2 OcymiecTBiATh COOPKY, MOHTaX WU | 11 meKyueco KOHmposs:
JEMOHTaX 3JIEMEHTOB JJIEKTPOHHBIX | OLIEHKA paboThI Ha
OJIOKOB,  yCTPOWCTB ¥  CHUCTEM | MPAKTHUYECKUX 3aHATHIX,
Pa3IMYHOrO THUIIA YCTHBIH OIpocC

IIK 2.1. CocCTaByATh dJCKTPUUECKUE CXEMBI, | 14 NPOMENHCYMOUHOU

MPOBOAUTH  pacyeTbl W  aHAIM3 | AMmMeCmayuu.
mapaMeTpoB 3JICKTPOHHBIX OJIOKOB, | 1UQ. 3a4eT
YCTPOMCTB M CHUCTEM PAa3IMYHOTrO

THUIIA c MIPUMEHEHUEM
CHEIHATU3UPOBAHHOTO
MporpaMMHOTO  oOecrieyeHuss B
COOTBETCTBUU c TEXHUYECKUM
3aJlaHuEM

K 2.2 . BeinonssaTe MPOEKTUPOBAHUE
JJCKTPUUYECKUX CXEM M TMeYaTHBIX
miat c HCIOJIb30BaHUEM

KOMITBIOTCPHOI'O MOJACIIMPOBAHUSA

4.2. MeTonnka NnpuMeHeHUsI KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPHUAJIOB
KoHTposb 3HaHMI 00yYarOUXCsl BKIIOYAET:

Tekymuii KOHTPob B (OpMe MPAKTHUECKUX 3aHATUH, YCTHOTO OMpoca.
[IpomexyTouHyto aTTecTanuio B popme nud. 3ayera.

4.3. KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI BKJIIOYAKOT:
4.3.1. TunoBble 3agaHusl sl OUEHKH 3HAHMWA M YMEHHIl TeKyllero
KOHTPOJIsl

KoHTposlb ¥  OIlGHKAa pPE3yJlbTaTOB  OCBOEHUS TEMBI  OCYIICCTBIISETCS
MpernoiaBaTesieM B MPOIECCE BBITIOJHCHUS OOYJarONTUMUCS WHIWBUIYaTbHBIX
3alaHdid B BUJE MPAKTUYECKUX 3aHATHH, CaMOCTOSATEIBHBIX pPabOT YCTHOTO
orpoca.

IlepeuyeHb TeOpeTHYECKHX BONMPOCOB MO KYPCY AMCHUTLIHHBI:

1. Ha xakue Tpymnmpl TOAPA3NCIAIOTCS DJICKTpOMATepUaabl 10  HX
AJIEKTPUYECKUM CBOMCTBAM

2. 30HHAs TEOPUS AIEKTPOIPOBOTHOCTH TBEPIBIX TEII.

3. Bugpl cBsi3u B MaTepuanax.

4. Kakme BemecTBa MO CBOWMM MAarHUTHBIM CBOMCTBAM OTHOCSITCS K
CHJIbHOMAarHUTHBIM BEIECTBAM — MarHETUKaM U MITUPOKO MPUMEHSIOTCS B
AIIEKTPOTEXHUKE.

5. Ykazarp quamnaszoH 3HaUYC€HUN yAEITBHOTO AIEKTPUIECKOTO COMPOTUBIICHUS
IIPOBOTHUKOB.

6. OCHOBHBIC CBOMCTBA U XapaKTEPUCTHUKH MPOBOJHUKOBBIX MaTEPHAJIOB.
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7. Kakum mapaMeTpom OIEHUBAIOT CIIOCOOHOCThH BEIIECTBA MPOBOJAUTD
AIEKTPUUECKHI TOK.

8. VYka3arb [uamna3oH yAeIbHOTO 3JEKTPUUECKOTO COMPOTUBIICHHUS
JTUDIIEKTPUKOB.

9. INomynpoBOIHUKOBBIE MPUOOPHI.

10.11o kakoii hopMysie MOKHO BBIYUCIUTD yJIEIBHOE CONMPOTHUBIICHUE
IPOBO/IHHKA,

11.3aBucCHUT JI1 yAEIbHOE CONPOTUBJICHUE TPOBOIHUKA OT TEMITEPATYPHI.
Ecnu 3aBucuUT, TO Kax.

12.00TOBOJIOKHO Kak cpenia nepesaud nH(HOpMalliOHHBIX TaKETOB.

13.Kakumu napameTpamMu OLEHUBAETCS 3aBUCUMOCTb 3JIEKTPOIPOBOAHOCTH
BELIECTBA OT TEMIIEPATYPHI.

14.Tépnoctb. Onpenenenre TBEPIOCTH MPOBOJHUKOBBIX MATEPHAIIOB.

15.Matepuaiibl ¢ BBICOKOW MTPOBOIUMOCTHIO.

16.Byner n1u oTnu4aThes yAEIbHOE ANEKTPUUECKOE COMPOTUBIICHUE CIJIaBa
OT yJIeTBHOTO COMPOTHUBIICHHUS YHUCTOTO METAJIa-OCHOBHOTO KOMIIOHEHTA
CTLJIaBA.

17.MaTtepuaiibl C BBICOKUM COITPOTUBIICHUEM.

18.bnaropoaHbie METaJIIbI.

19.Kakue MeTamisl Hanbosee MUPOKO MPUMEHSIOTCS KaK METaLIbl BBICOKOM
IPOBOUMOCTH.

20.Kaxko#t maTepuasl MpUMEHSIOT JIJIsl U3TOTOBJICHHUS OOMOTOYHBIX MPOBOIOB
TpaHC(HOPMATOPOB U IEKTPUUECKUX MAIIIHH.

21.Yt0 Takoe naTyHb.

22.]Ins KakuX LeJIed UCTIOJIb3yeTCsl MEJIb B DJICKTPOTEXHHKE.

23.KakoBbl oTnuuns Mmexay mezanio TBEpaoit (MT) u menpto msrkoi (MM)

24 .Pe3uctuBHbIE MaTepuaibl. Pe3uctopsl.

25.Kaxkoit maTepuas Ha3pIBatOT OPOH301A.

26.ITpumoun — BubI, 007aCTh IPUMEHEHHMS.

27 .MaruaurtotBépasie Matepuansl (MMT).

28.Ut0 Takoe jaTyHb.

29.B 4yéM npeBOCX0ACTBO OPOH3BI HAJl YUCTON MEJIbIO.

30.Matepuansl AJis TOIBKHBIX KOHTAKTOB.

31. /1151 KakuXx Lenei UCHoJb3YIOT aTFOMUHUMN B JIEKTPOTEXHUKE.

32.KakoBbI HEOCTATKH ATFOMUHUS TI0 CPABHEHUIO C MEJIBIO.

33.11po6oit AMITEKTPUKOB.

34.Kakue aTtOMUHHUEBBIC CIIJIABBI IPUMEHSIOTCS B DJICKTPOTEXHUKE.

35.21eKTPOU30ISAIMOHHBIE MJIACTMACCHI.

36.Maruutomsirkue Mmarepuansl (MMM).

37.Kakue npoBoja MHUPOKO MPUMEHSIOTCS B IMHUAX 3JIEKTpONepeaay.

38.Hemeramnmueckue NpOBOJHUKOBBIE MaTEPHUAIIBI.
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39.I"'a3000pa3HbIe TUIIEKTPUKH.

40.YT1o Takoe€ MEXaHUYECKUM, XUMUUECKUH, FICKTPUUECKUN N3HOCHI.

41 .Kpemuuii. OCHOBHBIE CBOWCTBA KPEMHHUSI.

42 .11onynpoBOAHUKOBBIE MaT€pUAIIbI, CBOMCTBA MOTYIIPOBOIHUKOB.

43. IndneKTpuiecKre MaTepHralibl, CBONCTBA TUAIEKTPUKOB.

44 HamaranuvBanue (eppoMarHeTHbIX MaTepUaoB. SIBIEHNE MATHUTHOTO
TUCTEpe3uca.

45.Marepuansl 1151 pa3pbIBHBIX KOHTAKTOB.

HaunmMeHoBaHue npoBepsieMoii KOMIIeTEHIIUH
OKO01-OKS5, OK09, IIK 1.2. OcyuiecTBJsiTb COOPKY, MOHTAa}K U J€MOHTAXK
3JIEMEHTOB 3JIEKTPOHHBIX 0JIOKOB, YCTPOICTB M CUCTEM Pa3JIUYHOr0 THIIA

3aganue 1: Kinaccudukanus matepnanos

Bompoc:
IlepeunciTe OCHOBHBIE TPYIIIBI AIEKTPOPATUOMATEPUATIOB U IPUBEAUTE PUMEPHI UX
MIPUMEHEHHUS B PaJUOKOMIIOHEHTAaX.

3aganue 2: CBoiicTBa MaTepuaJIoB

Bonpoc:
Kaxkwe ocHOBHBIE CBOMCTBA MMPOBOAHUKOBBIX MAaTCPUAJIOB BJIMAIOT HA UX IIPUMCHCHUEC B
eKTpoHUKE? ONMUIINTE KaXK10€ CBONCTBO.

3aganue 3: [lorynpoBOAHUKOBbIC MATEPHAJIBI

Bonpoc:
OOBscHUTE, KaKk paboTaeT p-n nepexo]l B MOIYyNPOBOAHUKOBBIX MaTepuanax. Kakue
PaAMOKOMITIOHEHTHI UCTIONB3YIOT P-n epexo?

3aganue 4: JludjieKTpUYeCKHe MaTepHAIbI

Bomnpoc:
Kakue napameTpbl AUIEKTPUKOB BaXKHBI JIJIsl UX IPUMEHEHUs B KoHAeHcaTopax? [IpuBenure
MPUMEPHI JUDJIEKTPUKOB, UCIIOIb3YEMBIX B KOHAECHCATOPAX.
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33[[3]-[1/16 5: MarnuTtHble MaTepHuaJabl

Bomnpoc:
Kakwne TUIIbl MaroauTHEIX MaTcpHraJiOB BbI sHaere? OnuIuTe UX MNPUMCHCHHUC B
PaZlMOKOMIIOHEHTAaX.

3aganue 6: PainoKoMmoHeHThI

Bompoc:
Hepqu/ICJH/ITe OCHOBHBIC THUIIBI PaJUOKOMIIOHCHTOB U OIMUIINTC UX (i)YHKIII/II/I

3ananmue 7: [IpakTuyeckoe 3a1aHue

Bompoc:
Paccuuraiite conpoTuBiieHHE MEIHOTO MPOBOia AIMHOM 10 METPOB U IIIOIIA/IBIO TOIEPEYHOTO
ceuenus 0,5 mm?. Y nenpHoe conpotuBiaeHue mean — 0,0175 Om-mm?/m.

HaumeHoBaHue npoBepsieMOl KOMIIETEHUUH

OKO01-OKS, OK09, IIK 2.1. CocTaBasiTb 3JIeKTPHYeCKHEe CXeMbl, IPOBOAUTH
pacyeTbl U AHAJIHU3 MAPAMETPOB 3JIEKTPOHHBIX 0JIOKOB, YCTPOICTB M CHCTEM
Pa3JIMYHOI0 THUNA ¢ NMPUMEHEHHEM CHEHUAJN3UPOBAHHOIO NPOrPAMMHOIO
o0ecrnevyeHs B COOTBETCTBHHU ¢ TEXHUYECKHUM 3a/IaHUEM

1. TecToBble 3amanus

1.1. BoiOepuTe npaBUJIbHbIA OTBET:

Bonpoc: Kakoii mapaMmeTp xapakTepu3yeT KaueCTBO pe3ucTopa?
a) ConpoTuBieHue

b) EMkocTh

¢) UHIyKTUBHOCTH

d) Hampsixenue

1.2. Bonpoc: Kakoli MaTepuan ucnoib3yeTcsl AJisl U3TOTOBIICHUS
BBICOKOYACTOTHBIX KOHJEHCATOPOB?

a) Kepamuka

b) bymara

c¢) [lonmuatriien

d) AnromuHuiA

1.3. BoiOepuTe npaBuJibHbIA OTBET:
Bonpoc: Kakue matepuanbl OTHOCATCS K TPOBOJAHUKOBBIM?
a) J{nanexTpuku
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b) IonynpoBogHUKH
c) Metamibl
d) [Momumepsr

1.4. Bonpoc: Kakoil MmaTepuan UCIOJIb3YETCs JJIs1 U3TOTOBIICHUS PE3UCTOPOB?
a) Menn

b) Yriepon

c¢) Crekio

d) Kepamuka

2. IIpakTueckure 3a1anus
2.1. 3apanue:
[TonOepute mMaTepuan A1 U3rOTOBJICHUS paauaropa. O60CHYHTE BHIOOD.

2.2. 3ananue:

Onpenenute, COOTBETCTBYET JIM pe3uctop ¢ HomuHaiaoMm 100 OM u gonmyckoMm +5%
TpeOOBAHUSIM TEXHUUECKOU JOKYMEHTAIUH, €CIIM U3MEPEHHOE COTIPOTUBIICHUE
coctasisieT 103 Om.

2.3. 3aganue:
CocrtaBbTe Ta0IUILy, B KOTOPOU YKXKUTE OCHOBHBIE MTapaMeTpPhI JIJIsi KOHTPOJIS
KauyecTBa CIAEAYIONIUX PAIUOKOMIIOHEHTOB: PE3UCTOP, KOHIEHCATOP, JUOI.

2.4. 3aganue:
Onpenenute TUT PaAMOKOMIIOHEHTA M0 €ro YCJIOBHOMY 0003HAUEHHUIO Ha CXEMeE:

Pesuctop
Konpgencarop
Huon
Tpansucrop

2.5. 3ananme:
[TonGepuTe MaTepua Jyisi K3TOTOBJIEHUS TIeYaTHOMU miaTel. O00CHYHTE
BBIOOD.

2.6. 3Bamauume:
CocrtaBbTe Ta0IUIly CpaBHEHUSI CBOMCTB MPOBOHUKOB,
MOJTYNPOBOJHUKOB U JUAIEKTPUKOB.
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3. Bormpochsl [1st yCTHOTO OTBETa
3.1. Bompoc:
Kakue MeTobl KOHTPOJISl KaueCcTBa JIEKTPOPAIMOMATEPUAIIOB Bl 3HAETE?

3.2.Bomnpoc:
Kak momo6path paaiOKOMIIOHEHT TSt pa0OTHI B YCIOBUSAX MOBBIICHHOM
BJIAJKHOCTHU?

3.3. Bompoc:
Kakune mapameTpsl XapakTepu3yroT 3IEKTpopagruoMaTeprabl?

3.4. Bonpoc:
HazoBuTe OCHOBHBIE TUIIBI PAAMOKOMIIOHEHTOB U UX (DYHKIIUU.

HaumeHoBaHue npoBepsieMOl KOMIIETEHUMH
OKO01-OKS, OK09, IIK 2.2 . BpInoJHATH NPOEKTHPOBAHUE IJIEKTPUYECKUX
CXeM M NMeYATHBIX IVIAT ¢ HCMOJIb30BAHHEM KOMIILIOTEPHOT0 MO/IeJIMPOBAHUS

1. Tecmoewie 3a0anusn

1.1. BoiOepuTe npaBuJIbHbINA OTBET:

Bonpoc: Kakoii npubop ucnoyib3yeTcs Jisl U3BMEPEHUST CONTPOTUBIICHUS
pesucropa?

a) BonbT™meTp

b) Amnepmerp

c) Ommertp

d) Yacrotomep

1.2. Bonpoc: Kakoit mapameTp usmepsieTcst ¢ moMoIbio ocruiorpada?
a) ComnpoTHBIICHUE

b) Hanpsbxenue u opma curnana

c) EMkocTh

d) NHayKTUBHOCTH
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2. Ilpakmuueckue 3a0anus

2.1. 3ananme:

W3mepbTe COMPOTUBIIEHHUE PE3UCTOPA C HOMUHAIOM | KOM € MOMOIIBIO
MYJIbTUMETPA. 3alUIIATE PE3YITAT U ONPENEIUTE, COOTBETCTBYET JIM OH JOIYCKY
+5%.

2.2. 3ananue:
Onpenennte eMKOCTh KOHAEHCaTOpa ¢ HOMUHAIOM 100 MK®D ¢ mOMOIIbIO
m3meputens LCR. 3anummre pe3ynbTaT U CPaBHUTE C HOMUHAJIOM.

2.3. 3aganue:
CocraBbTe Ta0IMILy, B KOTOPOH YKOKHUTE, KAKUE TTapaMeTphbl paIHOKOMIIOHEHTOB
MOYKHO U3MEPHUThH C TIOMOIIIbIO MYJIbTUMETpA, ociiiiuiorpada u usmepureins LCR.

3. Bonpocwl 015 ycmHuozo omeema

3.1. Bompoc:
Kakue nameputenbHbIe TPUOOPHI UCIIOIB3YIOTCS ISl KOHTPOJIS TapaMeTpPOB
PaTIMOKOMIIOHEHTOB?

3.2. Bompoc:
Kak npoBepuTh UCIPABHOCTH JUO/1a C MOMOIIBbIO MyJIbTUMETpa?

Hpumep 3apanus [IpakTu4eckoro 3aHATHSA:
IHPAKTHYECKOE 3AHATHE Ne 1
N3y4eHne npuHIUIIOB OCTPOCHUS KPUBBIX OXJIAKICHHUS

Hear 3ansaTusa: O3HAKOMHUTBCA C METOOUKOW IOCTPOEHUS KPHUBBIX
OXJIAKJIEHUSL OJJTHOPOAHBIX U HEOJHOPOAHBIX CIUIABOB.

[IpakTHueckre HaBBIKUA: NPUBUTH CTYJAECHTAM HABBIKM HAay4YHOMH, TBOPYECKOU
paboThl, BOCIIUTATh Y HUX CAMOCTOSITENIbHOCTD MBIIIJIEHUS, BKYC K TTOUCKY HOBBIX
uzaei u daxktos, npumepoB. PopMHUPOBAHUE YMEHHUI UCIIOJIB30BATh CIIPABOYHYIO, U
CIELUAJIBHYIO JIUTEPATYPY.

Teopernyeckue cBeeHUsA

Nmeercs  MHOro  METONOB  IIOCTPOEHHsI  JUWAarpaMMbl  COCTOSIHHSA
(IMIIaTOMETPUUECKUM, SJIEKTPUYECKUM, MAarHUTOTEPMUUYECKUH, TEPMHUYECKUUA U
ap.). CyHoCTh J1000r0 U3 HUX CBOJUTCS K HAXOXKJIECHUIO KPUTHUECKUX TOYEK IpU
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HarpeBe WM OXJIAXJACHUM METAUIOB W CIUIaBOB. KpUTHYECKUMHU TOYKaMU
HA3bIBAIOTCSl TEMIEPATYPhl, NMPH KOTOPHIX HAUYMHAIOTCS W/UIM 3aKaHUYUBAIOTCS
Kakue-muOo  mpeBpamieHuss B cmiaBax. OmpenenuB  OKCHEPUMEHTAIBHO
KPUTUYECKUE TOYKH CEPUU CIUIABOB, CTPOST IMOJHYIO JUArpaMMy COCTOSIHHS B
KOOpJMHaTax '"TemIiieparypa — KoHIeHTpanus'. JluarpaMma COCTOSHUS KeJjie30-
LHEeMEHTHUT (PUCYHOK) OXBaThIBAET CIUJIABBI, COJICPIKAIKE YIIIEPO ] B KOJIMYECTBE OT
0 mo 6,67 %. Ilpu comepxxkanuu 6,67 % yriepoga OoH oOpa3yeT XUMHYECKOE
coenuHenue ¢ xene3om Fes;C — kapOua xenes3a, Ha3pIBAEMBIN TAKKE IIEMEHTUTOM.
OauH 13 KOMIIOHEHTOB CIUIABOB — KEJI€30 — UMEET HECKOJBKO aJIOTPOIMUYECKUX
MOTU(DUKALTHIA:

- g0 911°C xene3o umMeer OOBEMHO-IIECHTPUPOBAHHYIO  KYyOMUYECKYIO
kpuctaumueckyto pemetky(OLK) ¢ nepuogom 0,286 HMm;

- B wuHrepBaie temmeparyp 911...1392 °C — rpaHeueHTpHUpPOBAHHYIO
kyonueckyro (I'IK) kpucrammmyeckyro pemietky, a Boime 1392 °C — cHoBa
00BEMHOIIEHTPUPOBAHHYIO KYOUYECKYIO KPUCTAJUTMUECKYIO PEIIETKY, HO C JPYTUM
nepuoaom — 0,293 Hm.

B 3aBucuMocTH OT cojepKaHHs Yriaepoja >KeJIe30yIrJIepOUCThIC CILIaBbI
noApa3aeisatoTcss Ha TexHuuyeckoe xkenes3o (<0,02 % C), yriepoaucteie ctaiu (OT
0,02 no 2,14 % C) u uyrynsl (ot 2,14 no 6,67 % C). Cranu noapasaenstoTcs Ha
nosBtektouaanie (0,02-0,8 % C), aBrekrounnnie (0,8 % C), 3aIBTEKTOUIHBIC
(0,8...2,14 % C). UyryHsl 1o COACPKAHUIO YIJEpoJia KIACCUPUIUPYIOTCS Ha
noaBrekTudeckue (2,14...4,3 % C), aprektudeckue (4,30 % C), 3a9BTECKTHUECKHE
(4,30...6,67 % C).

[Iporeccrl, mpoucxonsiiyMe B CIUIaBax MpU UX (Pa30BbIX IMPEBpAIICHUSX,
MOJYMHEHBI OOIlEeMy 3aKOHY paBHOBECHs, KOTOPBIM HOCHUT Ha3BaHME MpPaBHIIA
da3z u BbIpaKaeT 3aBUCUMOCTh YHWCIA CTEMeHed CBOOOABI CHCTEMBI «C» OT
KOJIMYECTBA KOMIIOHEHTOB «K», a3 «(h» M BHEUTHUX MEPEMEHHBIX (PaKTOPOB «N» B
YCJIOBUSIX PABHOBECHS:

c=k+n-—da.

[Ipu paccMoTpeHHHM paBHOBECHSI B METATMUYECKUX CILJIaBaX, HAXOISIIUXCS
MojJ, BO3JCHCTBHEM aTMOC(EpHOro JaBJiCeHUs, E€IUHCTBEHHBIM  BHEIIHUM
nepeMeHHbIM  (paKTOpOM  SBJISIETCS  Temrmeparypa W MHodtoMy n = 1.
Cucrema xkeJj1e30-IeMEeHTHT SBJISIETCS JIBYXKOMIIOHEHTHOM, TO €CTh K = 2.
Ortcrona cienyer, 4To

c=2+1-p=3-1¢.

JIns mocTpoeHus KPUBOM OXJaxJeHus (WM HarpeBa) cIulaBa, MPEK]Ie
BCET0, HEOOXOAMMO HAWTH HA KOHIEHTPAIIMOHHOW OCH JUarpaMMbl COCTOSHHSI
KOOPAMHATY, COOTBETCTBYIOIIYIO COJIEp’KAaHHMIO yTriepoAa B CIUIaBe. 3aTeM U3
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HaWJIEHHOM TOYKH CJEeAyeT BOCCTAaHOBUTH TEPIECHIUKYJSAp 10 00JacTu
cylecTBOBaHMs kuakou ¢aszpl. KpuBas oxnaxaeHus (WM HarpeBa) CTPOUTCS
cIpaBa OT JUarpaMMbl COCTOSIHUSI B KOOpJAMHaTax Temmeparypa (och abciucce) -
Bpems (och opauHaT). MacmTad ocHM BpEeMEHH NMPOU3BOJIBHBIN, a MacmTad ocu
TEMIEPATyphl TAKOU ke, KaK U Ha JUarpaMMme COCTOSHUS.

Bo Bpems oxsaxaeHus cIijilaBa B HEM MPOUCXOJAT (a30Bble MPEBpAILICHUSI.
Kaxxoe mnpeBpallleHre MPOTEKAaeT 3a ONPEACIICHHbIA IPOMEKYTOK BpPEMEHH,
MO3TOMY COOTBETCTBYIOIIME UM YYACTKH KPUBOW OXJIAXKACHUS UMEIOT PA3IUYHbIE
yIJbl HAKJIOHA MO OTHOIIEHUIO K TOPU3OHTANIbHOM ocu. Uem ObIcTpee MpOUCXOIUT
IpeBpalleHue, TeM Kpyde Kpubas. Ilepurexkrnueckoe, 3BTEKTHYECKOE U
HBTEKTOMJHOE MPEBPALICHUS MAYT BO BPEMEHH IIPU IOCTOSIHHOW TEMIIepaType
(rak kak ¢ = 0), cnegoBaTeNbHO, WM HAa KPUBOM OXJaXICHUS OyIyT
COOTBETCTBOBATH F'OPU30OHTAIIBHBIE YUACTKH.

IlocTpoeHne KpHBOW OXJaXIECHHS pacCMOTPUM Ha MpUMEPE YYIyHa,
coaeprkaiero 5 % yriepona (cM. pucyHok). BoccranaBnuBaem nepneHAUKYIISp U3
oTMeTKH 5 % yriiepoga Ha ocu aldcuMcc A0 TOYKM 1, Haxojsuiencs B 001acTh
XKUJKOTO COCTOSIHUS CIUIaBOB. IlepeHOCHM MyHKTUPOM Temmeparypy Touku | Ha
OCh TeMIieparyp Hamiero rpaduka. B Touke 1 paccmaTpuBaeMblii CIJIaB HAXOUTCS
B JKMJIKOM COCTOSIHMH (TO €CTh CYIIECTBYET TOJBKO OJHA (ha3a — KUJKHI pacTBOP
yriepoja B kelese), cienoBaresbHo ¢ = 3 — 1 = 2. IIpu AByX CTENeHs X CBOOOIbI
paBHOBECHE B CHCTEME HE HapyllaeTcs AaXe IPU OJHOBPEMEHHOM HM3MEHEHUU
TEMIIEpaTypbl M KOHLIEHTpAalMW CIUIaBa B OIpEAENIeHHbIX mpexaenax. llpum
NOHIKEHUM TEMIlepaTypbl B cCIUlaBe He OyAeT NPOUCXOAMTh HHUKAKHX
IpeBpalleHnid, 1 TemiiepaTypa OyAeT nmajgaTh ObICTPO, KpUBas OXJIAXACHUS HUIET
KpYTO BHU3 JI0 TOUKHU 2. Toukoi 2 0003HAUYE€HO MepeceyeHne Halle BEpTUKAIIU C
muHuer CD nuarpamMMbl COCTOSIHHSI, COOTBETCTBYIOIIEN Hadaly KpUCTAILIM3ALUU
neMenturta. CrenoBareiabHO, B CIUIaBE MOSIBISETCS BTOpas (a3za — LIEMEHTHT,
YHUCJIO CTeneHerd cBoOoabl yMmeHbInaeTcs (¢ = 3 — 2 = 1), KpuBas OXJaXJICHUSA
cTaHeT OoJiee TMOJIOTOM JO0 TeMIlepaTypbl, COOTBETCTBYIOILEH CIeayrOIIeH
Kputnueckoi Touke 3. Ha yuacTke kpuBoil 1-2 yka3biBaeM (pa30BO€ COCTOSHUE
CIuIaBa ‘K’ M YMCIIO CTeNeHel CBOOO/IbI, paBHOE 2, COOTBETCTBEHHO HA y4YacTKe 2-
3 ¢azoBoe cocTtosgHMe K + 11, @ yucyo creneHei cBoboawl ¢ = 1. [Ipu usmenenun
TEeMIIepaTyphl B Mpeesiax ToYeK 2 U 3 U3MEHSIETCS] COOTHOLIEHUE MEXKIY JKUJIKOU
U TBepAoH (hazamu, HO paBHOBECHE HE HAPYIIAETCS.

Touka 3 (mepeceuenne Beprukanu c JjuHuer ECF) coorBeTrcTByer
HBTEKTHYECKOMY MPEBPAIICHHIO, TO €CTh COBMECTHOM KPUCTAUIM3AIUU [IEMEHTUTA
U aycTeHuTa ¢ oopasoBaHueM JieaeOypura. Ilpu 3ToM 0JHOBpEMEHHO CYIIECTBYIOT
Tpu (pa3bl: KUAKOCTh, LIEMEHTUT U AYCTEHHT, CJEIOBATEIBHO YHUCIO CTEleHen
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cB00ObI ¢ = 3 — 3 = (), U cucTeMa HOHBapUAHTHA, TPU (Pa3bl MOT'YT HAXOJAUTHCS B
paBHOBECHM TOJIbKO TIPH CTPOro TMOCTOSIHHOM Temmeparype. Ha kpuoi
OXJIAKJICHUS 3TO OTPaX€HO OTpe3koM 3-3*. Mexay Toukamu 3 ¥ 4 CIUTaB UMEeT
nByx(ha3Hoe cOCTOsSIHUE (AyCTEeHHUT U IeMeHTHUT) u ¢ = 3 — 2 =1. [Ipu Temmneparype,
COOTBETCTBYIOIIEH TOUKE 4, B CIIaBE MPOUCXOIUT 3BTEKTOMAHOE MPEBpAIllCHUE,
aHAJIOTUYHOE 3BTEKTHYECKOMY. OTIMYME TOJBKO B TOM, YTO B HEM Yy4YacCTBYIOT
TOJILKO TBepAble (pa3bl: ayCTEeHHUT, IeMEHTUT U (pepput. Ha xpuBoil oxmakaeHus
JIeJaeM COOTBETCTBYIOILME 3AMKCH.
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Pucynox. JlHarpamMma cocToAHHA CHOTEME XKENE30 - [EMEHTHT (CIEBA) H KpHBAA OXTaXEHHA
YYI¥HA, CogepEamere 5 % yrnepoga (copaga)

Copepxanue oruera
Jlnarpamma COCTOSIHUSI KeJIe30-leMEHTUT C 0003HAaYCHUEM KPUTHYECKUX TOYEK U
obnacteit nuarpammel. KpuBasi oxnakienus (MM HarpeBa) cIuiaBa C 3aJaHHOM
KOHIIeHTpaImei yriepoaa. Onpenenenne Gpeppura, ayCTeHUTA, TIEPIIUTA,
neneOypuTa v 3apUCOBKa UX CTPYKTYpP. BbIBOABI

4.3.2. TunoBble 3aJaHUA JJI1 OLCHKU 3HAHUN U YMEHHI NPOMEKYTOYHOM
arrecTaumu

TECTOBBIE 3AJIAHUS 1JIS1 HPOBEJEHUS TU®.3AUETA O
JTUCLMILJIMHE

| Ne ‘ Bomnpoc. ‘ BapuanTs! oTBeTA. ‘ Pucynok ’ Otser ‘
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Ha xakue rpymibl 1) [IpoBoaHMKH, heppOMArHETHKH,
o/ipa3aeiisercs (bepprUMarHeTUKu, AUIICKTPHKH.

SJICKTpOpagnoMaTCpuralibl

2) IIpoBOAHUKH, TTOTYITPOBOTHUKH,
10 UX 3JEKTPUUYECKUM

. JUDJIEKTPUKH.
cBoicTBaM?
3) lnaMarHeTUKH, MapaMarHeTHKH,
(beppomarneTuku, heppuMarHeTUKH,
aHTU(EPPOMATHETHKHY.
JlaTe onpeneneHue 1) D10 MaTepua, y KOTOporo
IIPOBOJHUKOBBIM 3alpelieHHas 30Ha HaCTOJIbKO BeuKa (8-
MaTepuagam COrJIaCHO 103B), 4TO A7IEKTPOHHON TPOBOAUMOCTH
30HHOW TEOPUH B OOBIYHBIX YCIIOBUSX HE HA0JIIO1aeTCsl.
ANEKTPONPOBOIUMOCTH

2) D10 MaTepualbl ¢ Y3KOH 3alperieHHoMl
30H0M (10 3 3B) KOTOpast MOKET OBITH
MIPeoI0IeHa SJICKTPOHAMHU 32 CUET
BHEIIHEH SHEPreTUYEeCKNX BO3CHCTBHIA.

TBEPIBIX TEJ.

3) Oro marepuabl, y KOTOPbIX
BaJICHTHAs 30HA BIUIOTHYIO MIPUJIETAaET K
CBOOO/IHOM MIIH JJa’ke MepeKphIBaeT e€.
BaneHTHBIE 37IEKTPOHBI
OecrpensTCTBEHHO NEPEX0IAT Ha
9HEPreTUYeCKUue YPOBHU CBOOOIHON
30HBI.

4) Oto MaTepualbl, y KOTOPbIX
BaJICHTHAsI U CBOOOHASI 3JIEKTPUUECKUE
30HBI OTCYTCTBYIOT.

Kakwue BemectBa o ceoum | 1) JluamarHeTuku, napamMarHeTHKU.
MarHUTHBIM CBOMCTBAM
OTHOCSITCA K

CIUTBHOMATHUTHBIM 3) AnamarHeTuku, eppoMarHeTHKH.
BEIIECTBAM — MarHeTHKaM,
Y TIAPOKO MTPUMEHSIOTCS B

2) AudneKkTpuKy, MOIYIPOBOAHUKH.

4) ®eppoMarHeTHKy, peppuMarHeTUKH.

ANEKTPOTEXHUKE?
T Y
VYkazaTth 1uana3oH 1) p=10"-10""'Om
HAYECHUH yJIEIBHOT -
SHAHCHHN YACIBHOTO 2) p=10"°-10°0m
ANEKTPUYECKOTO 6. o
COMPOTHUBJICHHS 3) p=107-10"0Om
ITPOBOJIHUKOB 4) p=1-10°0m
Kaknm mapamerpom 1) Y aenbHOit aneKTpryuecKoit
OILICHUBAIOT CIIOCOOHOCTh | MMPOBOJUMOCTBIO Y M 00paTHOM e€
BelIeCTBa MPOBOUTH BEJIMYMHOHN — yJEIBHBIM JJIEKTPHYECKIM
NNEKTPUYECKUI TOK? COIIPOTHBIIEHUEM .

2) AupnexkTpuueckoi IpOHUIIaeMOCThIO
E.
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3) DIeKTpUYECKUM COMpOTUBIIeHHEM R.

4) HanpskeHHOCTBIO 3JIEKTPUUECKOTO

noJis E.
ITo kakoii popmyite P=(SL)/R
MO>KHO BBIYUCIIUTH

P=R/S
yAEIbHOE COMPOTUBIICHNE
IIPOBOJHMKA TJE, P=(RS)/L
R-anexTpudeckoe P=R/L
COIIPOTHBIICHUE
L-nmrHa npoBOJHUKA
S-TUTOIIa T IOTIEPEYHOTO
ceueHus
3aBUCHT JIU YAEJIbHOE 1) 3aBucuT, ¢ pOCTOM TEMIEPATYPHI P
COIPOTUBIICHUE YMEHbIIAETCS.
METAJUTNIECKUX

2) 3aBUCHT, C POCTOM TEMIIEPATYPHI P

IIPOBOAHUKOB OT
YBCIUYNBACTCA.

temneparypsl? Eciu
3aBUCUT, TO Kak? 3) 3aBuCHUT, C pOCTOM P YMEHBIIIAETCS
MPAKTUYECKH JI0 HYJIEBbIX 3HAUCHUM.

4) He 3aBucur.

[To xaxo#t popmyie 1) Po=p1(1+ay(T2-T1))
MOKHO PacCUUTaTh 2 Po=p1(To-T
3HAYEHHE yETLHOTO ) Pa=pu(T2-T)
CONPOTHBJICHHS P TIPH 3) Po=p1(1-ap(T2-Ty1))

U3MEHEHHSAX TEMIIEPATYPEL | 4) P,=p;+a,(T-Ty)
B Y3KHX JMara3oHax?

Ap-TemnepaTypHbIi
K03 (HULUEHT YAEIbHOTO
COIIPOTHUBIICHUS

T-temmneparypa

Kakumu nmapamerpamu 1) Konnenrparmeit cBOOOTHBIX

OIICHUBAETCS 3aBUCUMOCTh | HOCHUTEJIEH 3apsa N.

BIICKTPOIIPOBOIHOCTHU

POTIpOBOZL 2) Koadpdpummentom repmo-3/1C.

BEIIECTBA OT

TCMHCpaTypBI? 3) Paboroii BeIxoaa 3JICKTPOHOB A.
4) TemmnepatypHbIM K03 pumeHTOM
YACIBHOTO COMPOTHBIICHHUS.

Byner nu otnugartbcest 1) He Oyner.

YACIABHOC 3JICKTPHUICCKOC
COIMPOTUBJICHHUE CIlJIaBa OT
YACIBHOTO

2) Y nenpHOE CONPOTUBJIEHUE CIIaBa
OyIeT MeHbIIeE.
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COIPOTHBIICHUS YHCTOTO
MeTaiia (OCHOBHOTO
KOMIIOHEHTA CIl/IaBa)?

3) YaenbHOE COPOTUBIICHHUE CILJIaBa
OyzeT OoJbIIe YeM yaenbHOe
COIIPOTHUBIIEHUE METaJlIa, U OyaeT
3aBHCETh OT CTPYKTYPHI CIIJIaBa.

4) Y nenpHOE CONPOTHUBIICHHUE CIIaBa
OyZeT UMEeTh IPOMEKYTOUHOE 3HAUCHUE
MEX1Y yJEIbHBIMU COMTPOTUBICHUSIMU
BCEX KOMIIOHEHTOB CILJIaBa.

12 | Kakue meramisl HanOonee | 1) JKene3o u HEKENb.
HIUPOKO MPUMEHSIOTCS
p p z 2) Bonbdpam u MOIuOICH.
KaK METaJUIbl BBICOKOM
HpOBO,I[I/IMOCTI/I? 3) Menp n anmroMuHUMN.
4) 3omo0t1o0 U cepedpo.
13 | Kakoii marepuan 1) Crans.
MPUMEHSIIOT 7151
P A 2) XKene3o.
W3TOTOBJICHUS
0OMOTOYHBIX TIPOBOJIOB 3) Huxpowm.
TpaHchopMaToOpoB U 4) Memp
ANEKTPUYECKUX MAITUH?

14 | JIns xakux menen 1) 715t M3roToBICHUS PE3UCTOPOB.
HMCTIONB3YETCA MEID B 2) Inst U3roTOBJICHUS
ANEKTPOTEXHUKE?

AJIEKTpOHArpeBaTeNIbHBIX TPHUOOPOB.
3) J1i1st U3roToBJIEHUS IPOBOIOB U
TOKOBEAYIIUX KabesneH.
4) 151 u3roTOBIEHUS Kabene.
15 | KakoBbI OCHOBHBIE 1) MM Oonee muiactTuyHa U UMeET
a3JIM4Us MEXY MEJIBIO MEHBUIEE YAEIbHOE CONPOTUBIICHHE
, MT
TBEPI0I(MT) 1 Meanto Oonee ynpyras u 0oJyiee MpoYHas.
Markoi(MM)?
( ) 2) MM u MT oriuyaroTcs 1o 1BeTY U
IJIOTHOCTH.
3) YnenbHoe conpotusienue MT
HEMHOT'0 MEHbIIIE, MEXaHUYECKHE
XapaKTEPUCTUKHU XyxkKe, yeM y MM.
4) MT Oosnee mutacTuyHasi, MpoyHas U
HMEET MEHbIIIEE YIEIBbHOE
conpoTuBieHue, ueM MM.
16 | Kakoii MmaTepuan 1) D10 MeTaJ1 BBICOKOW MPOBOIUMOCTH.

Ha3bIBAIOT OpOH30M?

2) CrinaB xernesa C yriIepoaoM.
3) CriiaB MeIu C 5KEeJIe30M U HUKEJIEM.

4) CrimaB MM C OJIOBOM, KaJIMHUEM,
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OCpUILTEM H T.I.

17 | Yro Ttakoe naTyHb? 1) Metain BBICOKOW MPOBOAMMOCTH.
2) Pe3ucTuBHBIN CILIaB.
3) CrutaB Mei ¢ LIMHKOM.
4) CrinaB xelesa C yriiepoaoM.
18 | B uem nmpeBocx0ACTBO 1) Bosiee BhICOKHE MEXaHUYECKUE
OpOH3bI HAJ| YUCTOM CBOMCTBA.
MeNbIo?
2) Bonee BbICOKast MPOBOAMMOCTb.
3) Jlyummast KOppO3uitHasi CTOMKOCTb.
4) Menb111ast CTOUMOCTb.
19 | Jnsa kakux nenei 1) 51 U3roToBIEHUS PE3UCTOPOB U
WCIOJIb3YIOT AIIOMUHHI B | pEOCTaTOB.
ANEKTPOTEXHUKE?
2) Jlnst m3roToBII€HUS TOKOIIPOBOISIIIIUX
JOPO’KEK, KOHTAKTHBIX TUIOIIAJIOK.
3) st U3roTOBIIEHUS HUTEH JaMIl
HaKaJMBaHUS.
4) 511 U3roToBICHUS
TMIOJIYIPOBOIHUKOBBIX 3JIEMEHTOB.
20 | KakoBBI OCHOBHEBIE 1) Beicokast cTOUMOCTb.
HE/I0CTAaTKU aJIFOMUHUS 10 . .
2) Huskast koppo3uifHast CTOMKOCTb.
CPaBHEHUIO C MEJIbIO?
3) UmeeT HU3KYIO MEXaHUYECKYIO
IIPOYHOCTb.
4) ImeeT HU3KYIO pabouyio
TEMIIEPATYPY.
21 | Kakue amroMHUHHEBEIC 1) Huxpom, KOHCTaHTaH.
CIJIaBbl IPUMEHSIOTCS B
2) bpon3a, natyHs.
ANEKTPOTEXHUKE?
3) Cranb, yyryH.
4) Mropainp, anpapeid, MarHaaui.
22 | Kakue npoBoga Hanbonee | 1)CranbHbIe, )KEIE3HbBIE

HIUPOKO MPUMEHSIOTCS B
JIMHUSX JIEKTponepeaay?

2)ANoMUHUEBbBIE, MEIHBIE

3)HuxpomoBble, criaBbl cepedpa

4.4. Kputepuu U nmokas3are/ji OlieHUBAHUS

JJ1s TeKy1ero KOHTpoJis

Onenka

dopma KOHTPOJIA

Kpurepun ouennBanus

IMoka3zaTeau
OLICHMBAHUSA
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«5» YCTHBIN OTBET IIOJIHOTA M MPAaBUIBHOCTH | OTBET  IOJHBIM U
OTBETA, CTENEHb | PABUIbHBIN Ha
OCO3HAHHOCTH, IIOHMMaHUS | OCHOBAHUU H3YYEHHBIX
U3Y4YEHHOTO MaTepuaia, | TEOpuid; MaTepua
YETKOCTb M TI'PAMOTHOCTB | U3JIOKEH B
peudu. OIIPEIETICHHON
JIOTUYECKOU
I10CJIEI0BATEIbHOCTH,
JUTEPATypPHBIM
A3BIKOM: OTBET
CaMOCTOSITEJIbHBIM.
«» YCTHBIN OTBET IIOJIHOTA M MPAaBUJIBHOCTH | OTBET  IOJHBIM U
OTBETA, CTENEHb | MPAaBUIbHBIN Ha
OCO3HAHHOCTH, IIOHMMaHUS | OCHOBAHUU H3YYEHHBIX
WU3Y4YEHHOTO MaTepuaia, | TEOpUid; MaTepua
YeTKOCTh ¥ TI'PAMOTHOCTH | U3JIOKEH B
peun. OIpeICIEHHON
JIOTUYECKON
II0CJIEI0BATEIbHOCTH,
IpU 3TOM JIONYUICHBI
JIBE-TpU
HECYIIECTBEHHbIE
OIIINOKH,
UCIIPaBJICHHBIE o
TpeOOBAHUIO YUUTEJS.
«3» YCTHBIN OTBET MIOJIHOTA M TPABUJIBHOCTD | OTBET IOJHBIN, HO MpU
OTBETA, CTENEHb | 3TOM JIOTyIIIEHA
OCO3HAHHOCTH, TIOHUMAaHUS | CyLIECTBEHHAs
M3Y4YEHHOTO MaTepuaia, | omuoka, WIH
YEeTKOCTb M TI'PAaMOTHOCTH | HETMOJHBIN, HECBS3HBIM.
peun.
2» YCTHBIN OTBET IIOJIHOTA W TPABUIBHOCTH | IIPH OTBETE
OTBETA, CTEIEHb | OOHAPYKEHO
OCO3HAHHOCTH, TIOHUMAaHUS | HEIIOHUMaHUe
M3Y4YEHHOTO MaTtepuaia, | ydaluMcsi OCHOBHOTO
YEeTKOCTh M T'PaMOTHOCTH | COZIEpKaHHUs y4eOHOTo
peun. MaTepuaia WIH
JIOTTYILIEHbI
CYILECTBEHHbBIE
OLINOKH, KOTOpBIE
y4yanics He  CMOT
UCIIPABUTH npu
HABOJAIIUX BOIpoOcax
YUUTEISL.
Ouenka | @opma KOHTPOJIA Kpurepumn oueHnBanus IHokazarenu

OLICHUBAHUA
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«5»

IpakTuieckas pabora

[IOJJHOTa M TNPaBUWIBHOCTh
BBITIOJTHEHUS paOOThI

pa60Ta BBIITOJIHEHA
IIOJIHOCTBIO U
IIPaBUJIBHO; CACIaHbI
IPaBHUJILHBIC BHIBOJIBI.

«4»

npakTuyeckas pabora

IMOJIHOTA U TPaBUJIbHOCTDb
BBIITOJIHCHU A pa6OTBI

paboTa BBINOJTHEHA
NPaBUIBHO C YYETOM 2-
3 HeCyIIECTBEHHBIX
OIINOOK,
HCIPABJICHHBIX
CaMOCTOSITEIILHO TIO
TpeOOBaHUIO
npernoiaBareris.

«3»

IpaKTH4eckas padbora

IIOJIHOTA U TPaBUJIbHOCTDb
BBIITOJIHCHU A pa6OTI>I

paboTa BBINIOTHEHA
NPaBUJIBHO HE MCHEE
4YCM Ha MMOJIOBUHY WA
JOTyIIeHA
CyIIECTBEHHAs ONIHOKa

«2»

MpaKTuieckas pabora

MIOJTHOTA U PAaBUIBHOCTD
BBITIOJTHEHUS paOOThI

JIOTYILIEHBI J1BE (U
0oJiee) CyIIeCTBEHHbIE
OILIMOKU B X0JIe
paboThl, KOTOpHIE
oOyuaronuiicss He
MO>KET UCTIPABUTh
Jake 1o TpeOOBaHUIO

TIpeno/IaBaTeis.
Jlyist MpoOMeKyTOYHOM aTTecTaluu

Onenka ®opmMa KOHTPOJIS Kpurepumn oueHuBanust Tloka3zatenn
OlleHUBAHUSA

«3aver» TECTOBOE 3aJ[aHNe MPaBUIBLHOCTH OTBETA 86-100% mpaBHIEHBIX
OTBETOB Ha BOMPOCHI

«3a4yer» TECTOBOE 3aJ]aHUE MIPaBUJILHOCTH OTBETA 71-85% mpaBUIBHBIX
OTBETOB Ha BOMPOCHI

«3a4yer» TECTOBOE 3aJJaHE MPaBUWILHOCTh OTBETA 51-70% mnpaBUIBHBIX
OTBETOB Ha BOMPOCHI

«He3aYeT» | TECTOBOE 3aJJaHe MPaBUJILHOCTh OTBETA 0-50% mpaBWIIBHBIX
OTBETOB Ha BOMPOCHI

5.YcioBust peau3zanuu NporpaMmbl 1M CHUILTHHBI
5.1. Jlns peamuzanuul mporpaMMbl Y4E€OHOW TUCIUTUIMHBI JOJIKHBI OBITH
IIPEAYCMOTPEHBI CIEAYIOLIUE CIIEIUATIbHbIE TOMELICHUS:

yaeOHast

aynuropusi,  JlabopaTopus

CHUCTEM

MPOCKTUPOBAHUS U TAOOPATOPHUS FICKTPOHHONU TEXHUKHU.

ABTOMATHU3UPOBAHHOI'O
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OO6opynoBanue yueOHOM ayauropun: Yduebnas mebens, [IK, 1 mr., MOV 1

IIIT.
MYJIBTHMEIUIHOE MPe3eHTalMOHHOE 000pynoBanue. [lmakaTsl, TocKa.
ObopynoBanue nabopaTopuu CUCTEM ABTOMATU3UPOBAHHOTO

IPOCKTUPOBAHHUS

VYuebnas medenn, [1K-13 m.

MyJIbTUMEIUIHOE TMPE3eHTAMOHHOE O0O0pYyJI0BaHKHE, MapuIpyTu3aTtop-1;

JOCKa
I1O: Qucs
O6opynoBanue 1a60paTOPUU INEKTPOHHON TEXHUKU:
VYyebHas mebenb, TIaKaTbl
VYHuBepcanbHble 1aboparopubie cTeHabl 17J1-03, 4 mT.
JlabopaTopHblii cTeH]] 3-X KaCKaJHOTO YCUIUTENs, | 1IT.
JlabopaTopHbie CTEH/IBI 10 «DIEKTPOHUKE» 3 MIT.
Ocuumnorpad OP-1, 1 i,
OcumnorpadgC1-94, 2 mir.
VYueOHas meOeab, NIaKaTh
Maker paauocTaHIu
My3bIKaabHBIN HEHTP
TeneBuzop «JVC»
JlabGopaTopHblii CTEH IO PaAHOIIPUEMHBIM YCTPOMCTBAM
Jlaboparopnas ycranoBka Y ud®C-1
Jlabopatopnas ycranoka YI1OulIC-3
Jlabopatopnas ycranoska PTPYJI-1
JlabopaTtopHast ycranoBka 02-6
JlabopaTtopnas ycranoska PTUILJI-5
['eneparop '4-42
['enepatop ['4-18A
['enepatop 1'3-118
Cymmarop curnanos MB, /1B,
AHTEHHA TEIEeCKONMnYeCcKas
AHTEHHaA paMOyYHas,
AHTEHHA JUPEKTOPHAS,

6.UndopmanuonHoe odecriedeHne peaau3alu NPorpaMmbl

Jist  peanuzanmu  mporpaMMbl  OMOIMOTEUHBIH (HOHI 00pa3oBaTEILHOM
OpraHW3allid OCHAIICH MEYATHBIMHU W/WJIA AJIEKTPOHHBIMU O00pa30BaTEIbHBIMU H
WHOOPMAITMOHHBIMA ~ PECypCaMH, IS HCIOJIb30BaHUS B  00pa30BaTEIIbHOM

nporecce.

6.1. OcHOBHBIE MEYATHLIC U3TAHUA
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1. Marepuanosenenue : yuebnuk / I'.I'. Cedepon, B.T. baruenkos, I'I.
Cedepos, A.JI. ®omenko ; mon pea. B.T. baruenkoBa. — MockBa :
HNH®PA-M, 2025. — 151 c¢. — (Cpemnee mpodeccHOHAIBHOE
obpaszopanne). — DOI 10.12737/978. - ISBN 978-5-16-016094-8. - Tekcr :
anekTpoHHbId. - URL: https://znanium.ru/catalog/product/2184529

2. Tlampniepun, M. B. DnekrponHas Texauka : yueOnuk / M.B. Tanpnepun. —
2-¢ u3n., ucnp. U gon. — MockBa : UH®PA-M, 2024. — 352 c¢. —
(Cpennee mpodeccuonansaoe obpazoBanue). - ISBN 978-5-16-015415-2. -
Tekcr : anmextponHsIit. - URL: https://znanium.ru/catalog/product/2136807

6.2. OcHOBHBIE YJIEKTPOHHbIE U3aHUS
1. https://radiohata.ru/directory/5181-poluprovodnikovye-priemno-usilitelnye-
ustrojstva-spravochnik-radioljubitelja.html
2. https://stoom.ru/component/option,com_sobi2/ltemid,165/

6.3. JlonoJIHUTEIbHbIE HCTOYHUKHU

Crykanos, B. A. MarepuanoBenenue : yueoHoe nocooue / B.A. CtykaHOB.
— MockBa : ®OPYM : HNHO®PA-M, 2025. — 368 c. — (Cpennee
npodeccuonansHoe obOpazoanme). - ISBN 978-5-8199-0711-5. - Tekct
anektponHbIi. - URL: https://znanium.ru/catalog/product/2143543
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