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1 O6nue MoJI0KEHUS

KOHTpOJ’IBHO-OHGHO‘-IHBIC CpeZ[CTBa HpeHHa3Ha‘ICHbI JUISA KOHTpOJISI U OILICHKHU O6pa3OBaTCJIbHBIX
JOCTHKCHUM oOyyaromuxcs, OCBOUBIIIUX IIporpamMmy yueOHO# JUCLIUIIIUHBL
MATEPUAJIOBEJAEHUE, DJIEKTPOPAIMOMATEPHUAJIBI U PAJJMOKOMITIOHEHTBI

OOC auCUMIUIMHBI BKJIIOYAIOT KOHTPOJbHBIE MAaTepUalibl Ul IPOBEACHUS IPOMEXYTOUHOMN
aTTecranuu B (hopme JTMODEPEHLIMPOBAHHBIN 3AUET

2 Pe3yJabTaThl 0CBOECHNS JMCIHUILIMHBI, MO/JIeKAIIHe IPOBEpPKe

Vi BBIOMpaTh MaTepHallbl HAa OCHOBE aHalM3a WX CBOWCTB JUISI KOHKPETHOTO INPHUMEHEHUS B
PaarO3JIEKTPOHHBIX YCTPOMCTBAX

Y2 moa0MPAaTh 10 CIIPABOYHBIM MaTepHallaM paJMOKOMITIOHEHTHI [T QJIEKTPOHHBIX YCTPOICTB

V3 I10JIb30BAThCSl HHTEPHET arpuraTopamu, MouckoBeiMu cuctremamu: Googl, Yandex u 11 ;

Y4 crpouth rpaduku B nporpamme Excel

Y5 COCTaBJISATh, CTPOUTH IEKTPHUCCKUE CXEMBI U IIEIH C UCIIOIb30BaHHeM nporpamMmsbl Splan

Vo6 MPUMEHSTh JJIs1 00pabOTKM W MHTEpIpeTalnuyd WH(OpPMAlUN MpOorpaMMHbIe MPOAYKTH: Power
Point, Paint

31 O0IIYI0 KJIAaCCU(HMKAIIMIO MAaTEPHAJIOB 10 COCTaBY, CBOWCTBAM M TEXHHUYECKOMY Ha3HAY CHUIO

32 OCHOBHBIC MCXaHNUYCCKUE, XUMUUCCKHUEC U IJICKTPUYCCKHUEC CBOMCTBA IIPUMCHACMBIX B
3HeKTpOHHOI71 TEXHUKEC MaTCpHraJioB

33 (hU3UIECKyI0 MPUPOTY IESKTPOIIPOBOTHOCTH METAIIIOB, CILIABOB, TIOMYIIPOBOIHUKOB,
JUBJICKTPHUKOB M KOMIIOSUIITMOHHBIX MaTCpHaJIOB

34 CBEPXITPOBOISTINE METAIIIBI M CIIABEI

35 MAarHUTHBIE MaTEPHUaIb

36 MEPCIIEKTUBHBIC MaTEPUAITBI JUTsl ITU(PPOBU3AIIH

37 AJIEKTPOPATUONIEMEHTHI M PAIMOKOMITOHEHTHI O0IIEro Ha3HAYCHMS

38 apaMeTpsl U XapaKTePUCTUKU TUITOBBIX PaJIMOKOMITOHEHTOB, MEXaHUYECKH, SJIEKTPHUECKU U
(bU3HYECKH PEryInpyeMbIX KOMIIOHEHTOB (3JIEMEHTapHBIE e ): KOHIEHCATOPOB, PE3NCTOPOB,
KaTYIIEK HHAYKTUBHOCTH, TPaHC(HOPMATOPOB

39 BO3MOYKHOCTH HHTEPHET PECYpPCOB M CIIELHAIN3UPOBAHHBIX IPOrPaMM C MOCIETYIOIIUM
MIPUMEHEHHEM HX B CBOEH MpodecCHOHAIBLHON A TEIbHOCTH

OK 1 BBIOMpATh CIIOCOOBI peIeHUS 3aa4 Mpo(hecCHOHATBHON NeATeTbHOCTH, TPUMEHUTEIBHO
K Pa3JIMYHbIM KOHTEKCTAM

OK 2 OCYILIECTBIISTh IOUCK, aHATIU3 U UHTEPIPETAIINI0 HHPOPMAIH, HEOOX0TUMOM ISt
BBITIOJIHEHUS 3a]1a4 TPO(HEeCCUOHATILHOM NesITeIbHOCTH

OK 3 IUIAHUPOBATh U PEAM30BbIBATH COOCTBEHHOE MPOGECCHOHATIBHOE U JIMYHOCTHOE
pa3BuUTHE

OK 4 paboTaTh B KOJIJIEKTUBE M KOMaH[Ie, 3)()eKTUBHO B3aMMOICICTBOBATD C KOJIJIETaMU,
PYKOBOJACTBOM, KJIIMEHTAMHU

OK 5 WCIIONB30BaTh HH()OPMAIIMOHHO-KOMMYHHKAIIOHHBIE TEXHOJIOTHH MTPO(eCCHOHATBHOMN
JeSATeTbHOCTH

OK 7 COJICHCTBOBATh COXPAHEHHIO OKpYKarollel cpefibl, pecypcocoepekeruto, 3hHeKTUBHO
JICICTBOBATh B UPE3BbIYANHBIX CUTYALHIX

OK 9 MCI0JIb30BaTh WH(OPMALIMOHHBIE TEXHOJIOTHUHU B POGECCHOHATBHON AeATEIbHOCTH.

OK 10 M0JIb30BaThCc  MPO(ECCHOHATIBHON  JIOKYMEHTaluell Ha  ToCylapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX.

IK 1.1 Ocy1ecTBiATh COOPKY, MOHTAX M JEMOHTAX 3JIEKTPOHHBIX IPHOOPOB U YCTPOICTB B
COOTBETCTBUU C TPEOOBAHUSIMHU TEXHUUECKON JOKYMEHTAIUN

K 3.1 Pa3pabatbiBaTh CTpyKTYpHBIC, (DYHKIIMOHATBHBIE U MPUHIIUTHAIBHBIE CXEMBI
MPOCTEHIINX DIIEKTPOHHBIX TPUOOPOB M YCTPOICTB

I1K.3.2 Pa3pabatbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTAIIUIO MTEYaTHBIX Y3JI0B

AIIEKTPOHHBIX MPUOOPOB U YCTPOUCTB U MUKPOCOOPOK CPETHEH CIOKHOCTU




3 Pacnpeueﬂeﬂne OLlCHUBAHUSA PE3yJbTAaTOB Oﬁy‘leHI/lﬂ Mo BUJIaM KOHTPOJIsA

HanMmeHoBaHHe 3J1eMEHTA NPpEeAMETHBIX

Buabl arTecTanmii

pe3yJabTaToB Texywuii kKonmpouw IIpomesicymounas
ammecmayus
Y1 BeIOMpaTh MaTepHaibl HA OCHOBE aHanu3a | YCTHBIN ompoc
HUX CBOMCTB JUIsl KOHKPETHOIO IpuMeHeHus B | IIucbmeHHBINH ompoc
paIuO’IEKTPOHHBIX YCTPOUCTBAX [IpakTrueckre 3aHATUS
Y2 nonbuparh Mo CHpaBOYHBIM MaTepuaiam | [IpakTUdeckue 3aHSATHS
PaIMOKOMITOHEHTHI JUIs 3JEKTPOHHBIX
YCTPOWCTB
Y3 mnonb3oBaThess WHTEpHET arpuratopamu, | CaMocTosiTenbHas padoTa
nouckoBbiMH cucteMamu: Googl, Yandex u Ta | [IpakTudeckue 3aHATHS
Y4 crpouts rpaduku B mporpamme Excel IIpakTruueckue 3aHATUA
YS cocraBmsrh, crpoutTh 3nekTpuueckue | IIpakTudeckue 3aHATHA
CXEMBI U LIEMH C UCIIOIB30BaHUEM ITPOTrpaMMbl
Splan
Y6  npumenars i obpaborku  m | CaMocTosiTenbHas paboTa
WHTEpIpeTaniu MHQOpMAIMK [TPOrpaMMHbBIC
npoaykTel: Power Point, Paint
3100myr0 K1accCHpUKANUIO MaTepuaioB MO | YCTHBIN onpoc
COCTaBy, CBOWCTBAM W  TexHu4eckoMy | [IncbmMeHHBINH onpoc
Ha3HaYCHHIO [IpakTHdeckue 3aHATHS
32 ocHOBHBIE MexaHudeckue, xumuueckue u | Ilpakrtuueckue 3aHATUS
JJIEKTPUYECKUE CBOMCTBA IPUMEHSEMBIX B
3JIEKTPOHHOM TEXHHUKE MAaTEPUajIOB HudbdepenupoBaHHbIi
33 (hu3mgecKyto npupony | YCTHBIN OIpoc 3a4er
3JIEKTPONPOBOIHOCTA ~ METAJNIOB,  CIUIaBOB, | [IMCEMEHHBIN ompoc
HOJIYIPOBOJHUKOB, JM3JIEKTPUKOB u

KOMITO3MIITMOHHBIX MaTCpHUajioB

34 CBEpXIIPOBOIAIINE METAIIIBI U CIIIABBI

YcTHBIN onpoc
TIuceMeHHbIN Onpoc

35 MarHuTHBIE MaTEpHAITBI

YcTHBIN onpoc
TIuceMeHHbIN Onpoc

36 TIePCTICKTUBHBIC
UG POBU3AINH

MaTe€pualibl JJISL

CamocrosiTensHas pabora
TIuceMeHHbIN Onpoc

37 3JIEKTPOPATNOITEMEHTHI u
PaJIMOKOMITOHEHTBI O0IIEro Ha3HAYCHHS

TIpakTrUueckue 3aHATUA

38 napamerpsl M XapaKTEPUCTUKH THUIIOBBIX
PaanOKOMITOHEHTOB, MEXaHUYECKH,
JNEKTPUYECKH M (PU3UUECKU PEryIupyeMbIX
KOMITOHEHTOB (3meMeHTapHEIE TIeTTN):
KOHJICHCATOPOB, PE3UCTOPOB, KaTylieK
WHAYKTHBHOCTH, TpaHC(HOPMATOPOB

IIpakTuueckue 3aHATUS

39 BO3MOXHOCTH HWHTEPHET PECYPCOB U
CHeHaIN3UPOBAHHBIX porpaMm c
MOCIEAYIOIIMM TPUMEHEHHEM HX B CBOEH
npodecCHOHANbHON AESITEIbHOCTH

CamocrosTenbHas pa60Ta
HpaKTH‘{€CKI/I€ 3aHATUA




3.1 OIIeHI/IBaHHe pe3yJabTaToB oﬁyqe}mﬂ Ha HpOMe)KyTO‘{HOﬁ aTreCTanuun

OO0BbeKTHI OLIEHNBAHUS oxa3aTesnu Kpurtepun Tun dopma
3aJaHus; aTTecTallHN
Ne zapanus (B
COOTBETCTB
HH C
Y4eOHbIM
MJIAHOM)
Ymersb:
Y1 BeIOMpaTh MaTepUaJIbl HA Hay4UThCS BBIOMPATh MaTepHUaJIbl HA OCHOBE aHAJIM3a UX Hay4UJICS BHIOMPATH MaTEpUAIIbl HA OCHOBE V,I1, 13 Ne | Juddepenn
OCHOBE aHaJIn3a UX CBOMCTB I CBOMCTB JIJI1 KOHKPETHOTO PUMEHEHUS B aHaJii3a UX CBOMCTB JIjIsl KOHKPETHOIO 45,6,7,8,9 HWPOBAaHHBIN
KOHKPETHOT'O MPUMEHEHUS B PaIMO3IEKTPOHHBIX YCTPOUCTBAX MPUMEHEHHS B PaJMOdJICKTPOHHBIX YCTPOHUCTBAX 3a4uer
paauO3JEKTPOHHBIX YCTPOMCTBAX
Y2 noadupath 1o CIPaBOYHBIM Hay4UThCS MOAOUPATH IO CIIPABOYHBIM MaTepHajIam HAY4YHUIICS MOJ0UPATh 110 CIIPABOYHBIM I13 Ne
MaTepuaiaM paJIdoKOMIIOHCHThI PaIMOKOMITOHEHTHI JUIS 3JICKTPOHHBIX YCTPOHCTB MaTepuaiaM paJuoOKOMIIOHCHTHBI JJIs 5,6,7,8,9
JUTS DIIEKTPOHHBIX YCTPOMCTB 3JIEKTPOHHBIX YCTPOICTB
Y3 monp30BaTHCS HHTEPHET Hay4IHUTHCSI TIOIB30BATHCS MHTEPHET arpUTaTOPaMH, MOJIB3YETCS MHTEPHET arpuraTopamu, CP. II3Nel-
arpuraTopaMH, TOUCKOBBEIMHU MOMCKOBbIMH cucTeMaMu: Googl, Yandex u 11 ; MoNCKOBBIMH cucTeMamu: Googl, Yandex u 111 ; 10
cucremamu: Googl, Yandex u 11 ;
Y4 ctpouth rpaduKky B HAYYUTHCS CTPOUTH rpaduku B mporpamme Excel crpout rpaduku B mporpamme Excel I13 Ne3
mporpamme Excel
VS cocTaBnATh, CTPOUTH Hay4YUTBCS COCTABIISAT, CTPOUTH DJIEKTPUIECKHE CXEMBI H | COCTABIISIET, CTPOUT DIIEKTPUUECKUE CXEMBI 1 IIp.Nel0
ANEKTPUYECKHE CXEMBI U TEMH C IIETTH C UCITOIb30BaHUEM MTPOrpaMmbl Splan IS C MCIIOIBb30BaHKEM MporpaMmal Splan
WCIIOJIB30BAHHEM TTPOTPaAMMBI
Splan
Y6 npuMeHATH U1t 00pabOTKH 1 | HAYYUTHCS IPUMEHATD T 00paOOTKY U MHTEPIIPETAIMHA | TIPAMEHSET JUTsi 0OpaOOTKH ¥ HHTEPIIPETAIIHN CPp
WHTEpIpeTaui HHQOpMaIuu rH(popMarum mporpaMMHbIie TpoaykThl: Power Point, nH(OpPMAITNH TPOrPAMMHBIE TTPOTYKTHI:
nporpaMMHBbIe TpoayKThl: Power | Paint PowerPoint, Paint
Point, Paint
31006mmyto kiaccudukauio ¢opmupoBaHue 3HaHUH 00 oOmel ki1accupukamuy | chopMUPOBATUCH 3HAHUS 00 O0LIeH Y, IL T, 113
MaTepHaoB MO COCTABY, MaTepuajoB IO COCTaBYy, CBOWCTBAM W TEXHHUYECKOMY | KIACCH(UKAIIUM MaTepUajoB IO COCTaBY, Ne
CBOWCTBAM U TEXHHYECKOMY Ha3HAYEHUIO CBOWCTBaM U TEXHHUYECKOMY Ha3HAYEHUIO 1,2,3,4,5,6,7,
Ha3HAYEHUIO 8,9
32 OCHOBHBIE MEXaHUYECKHE, (hopmupoBanue 3HaHWH 00 OCHOBHBIX MEXaHHUYECKHX, | CPOPMHUPOBAINCEH 3HAHUSA 00 OCHOBHBIX JIP Nel-2




XUMUYECKHUE U JIEKTPUUECKUE
CBOICTBa IPUMEHSIEMBIX B
3JIEKTPOHHON TEXHUKE
MaTepuaoB

XUMUYCCKUX U DJICKTPUYCCKUX CBOMCTBax MMPUMCHACMBIX
B SHGKTpOHHOfI TEXHHUKE MaTCpUaJioB

MEXAHUYECKUX, XMMUYECKUX U DIEKTPUUECKUX
CBOMCTBaXx IPUMEHSEMBIX B 3JIEKTPOHHOI
TEXHUKE MAaTEPUAIIOB

33 ¢uzudeckyro npupomy ¢dbopmupoBanue 3HaHMH O (Qusnyeckol mpupone | copmupoBamuch 3HaHuS O puzndeckor npupone | YV, T

ANEKTPONPOBOTHOCTH METAJNIOB, | DJIEKTPOIPOBOAHOCTH METalIoB, CIJIABOB, | 3JIEKTPOIPOBOAHOCTH METAIIJIOB, CILIABOB,

CILJIaBOB, MOJIYIIPOBOJAHHKOB, MMOJIYIPOBOAHUKOB, AWUBJICKTPUKOB W KOMIIO3MIIMOHHBIX | IMOJYIIPOBOJIHHUKOB, JUBJICKTPUKOB U

AUBJICKTPUKOB 1 MaTepualioB KOMITO3MIIMOHHBIX MaTCpHaIoB

KOMIIO3MIIMOHHBIX MaTCpHUaJioB

34 cBepXITPOBOJIAIINE METAJUILI U | JOPMUPOBAHHE 3HAHUI O CBEPXITPOBOAAIIMX METaJuIaX M | cOPMHUPOBAINCEH 3HAHUS O CBEPXITPOBOISIIIIX V, 11

CIIaBBI cIiaBax MeTajyiax U cluiaBax

35 MarHuTHBIE MaTEPUAITBI (hopmMupoBaHUE 3HAHUH O MarHUTHBIX MaTepHaiax c(OPMHUPOBAINCH 3HAHUSI O MATHUTHBIX Vv, I
MaTepuaiax

36 mepcrieKTHBHBIE MaTEpHAITBI (dbopMHpOBaHHE 3HAHUI O TEPCIIEKTUBHBIX MaTepHaiax | copMHpOBaIKCh 3HAHHS O MEPCIEKTUBHBIX Vv, CP

JUIs TG POBU3ALIMN JUTST T POBHU3AITN MaTepraiax s ITudpoBU3aIum

37 aeKTpOpaMO03IEMEHTHI U (dbopMHpOBaHNE 3HAHWUI O DJIEKTPOPAIUOIIIEMEHTaX W | chOPMHUPOBAIMCH 3HAHUS O I13 Ne

PaIMOKOMITOHEHTHI 00IIEro PaIMOKOMITOHEHTAX OOIIEro Ha3HAUYCHHS 3JICKTPOPAAMOdJIEMEHTAX U PaIHMOKOMIIOHEHTAX 5,6,7,8,9, 10

Ha3HAYCHHS 00111ero Ha3HaYeHUs!

38 mapamerpsl 1 XapakTepuCTUKH | (opMupoBaHHe 3HAHWHA o nmapamerpax U | cOpMHPOBAIIMCH 3HAHHUS O IIapaMeTpax U I13 Ne

THTIOBBIX PaINOKOMITOHEHTOB, XapaKTepUCTUKAX THUIIOBBIX PaTIOKOMITOHEHTOB, | XapaKTePHCTUKAX TUIIOBBIX PaJMOKOMIIOHeHToB, | 4,5,6,7,8,9

MEXaHWUYECKH, DIIEKTPUUECKH U MEXaHWYECKH, AIIEKTPUIECKH u (u3MYecKH | MEXaHUYECKH, DJIEKTPUICCKU U QU3NIECKH

(DUBHUYECKH PETYIHPYEMbBIX pETYIMPYEMBIX KOMIIOHEHTaX (dJIEMEHTapHbIe IIeNH): | PEryIUPYEMbIX KOMIIOHEHTAX (3JIEMEHTapHbIC

KOMITOHEHTOB (2JIeMEHTapHbIC KOHJICHCATOPAX, PE3UCTOpax, KaTylIKax WHIYKTUBHOCTH, | IICMH): KOHJICHCATOPAX, PE3UCTOPax, KaTylIKax

TN ): KOHACHCATOPOB, TpaHchopMaTopax WHIYKTUBHOCTH, TpaHC(OpMaTopax

PE3HCTOPOB, KaTYIIEK

WHIYKTHBHOCTH,

TpaHC(OPMATOPOB

39 BO3MOKHOCTH UHTEPHET (opMupoBaHHE 3HAHWUH O BO3MOXKHOCTSIX  HHTEPHET | COPMHUPOBAINCH 3HAHUS O BO3MOXKHOCTSIX CP, T, II3 Ne

PECYPCOB U CIEIHMATM3UPOBAHHBIX | PECYPCOB M CICIHATH3UPOBAHHBIX  MPOrPAaMM € | HHTEPHET PECYPCOB H CIEIUATN3UPOBAHHBIX 1-10

MPOrPaMM C MOCIEAYIOIUM MOCEAYIONIAM MPUMEHEHUEM ux B CBOCH | Mporpamm ¢ MocIenyronuM MPUMEHEHUEM UX B

MPUMEHEHUEM UX B CBOEH
npodeccuoHanbHON
JeATeIbHOCTH

npodecCHOHANbHON A TEIbHOCTH

cBoel TpodeCCHOHANBHON TeITeTbHOCTH




4 KoMIJIEKT KOHTPOJIbHO-OLEHOYHBIX CPeCTB

Bxirogaer B ce0st OIICHOUHBIE CPENICTBA, MPEIHA3HAYCHHBIE KaK /sl TPOBEACHUS IPOMEKYTOUHON
arrectauuu (quQQepeHInpPOBaHHBIA 3aUeT), TaK U ISl MPOBEJCHUS TEKYIIErO KOHTPOJIS 3HAHUH
CTYJICHTOB.

4.1 Texymmii KOHTPOJIb

JUis  ocyllecTBIIEHUs TEKYILEro KOHTPOJs 1O TeMaM u3ydyaeMoil y4yeOHON JAMCLUIUIMHBI
HCIOJIb3YIOTCSl CIEAYIOUIUE TUIIbl KOHTPOJBHBIX 3a/laHUM: YCTHBIN OIPOC, IPOBEPOUYHBIE PAOOTHI,
TECTUPOBAHUE, IPAKTUYECKUE 3aaHMUS.

4.1.1 YcTHBbIH onpoc

Lenp ycTHOTO Ompoca — OIEHHWTh 3HAHWSI W KPYro30p OOydaromierocs Mo JUCHUIUIMHE, YMEHHE
JIOTUYCCKHN IMOCTPOUTH OTBCT, TI'PAMOTHOCTL PEYH, YPOBCHL Pa3BUTUA MMPOCTPAHCTBCHHOI'O
MblieHus. O6y4aromas (GyHKIUS YCTHOTO ONPOCa COCTOUT B BBISIBJIEHUH BOIPOCOB, KOTOPbIE I10
KaKMM-TO IPHYMHaAM OKa3aJluChb HEAOCTATOYHO OCMBICIICHHBIMU B XOIC y‘~IG6HI)IX 3&H$ITPII71, npu
MOJTOTOBKE K 3a4eTy, W ONpeACIICHUN CIIOCOOOB KOPPEKIIMU «IPOOEIOB» B 3HAHUSAX W YMEHUSAX
00yJaronuxcs.

Ompoc mpoBOAUTCS (POHTAIBHO WM WHIMBUIYATBHO C IEIBI0 MPOBEPKH OTACIBHBIX 3HAHUU
oOyuaronmuxcs. [Ipu ycTHOM ompoce CTyIeHTHI JIAloT pa3BEPHYTHIE OTBETHI HA TOCTaBJICHHBIC
BOIIPOCHI.

Bonpocwl no pazoeny 1 Ocnosvt mamepuanoseoenusn

1. OxapakTepu3yiTe OCHOBHBIE ITyTH UCTIOJIb30BaHUS HAHOMATEPHUATIOB
2. JlaiiTe onpeneneHue NOHATUS «HAHOTEXHOJIOTHS.
3. B deM cocToMT MEXIUCIMIUIMHAPHOCTh HAHOTEXHOJIOTMH KaK HAMpaBJICHUs U KaKOBO €¢

3Ha4YEHME JIJI1 HAyYHO-TEXHUUECKOro mporpecca?
Buapl xumudeckux cBsizeil. Buapl kpuctamuimiyeckux pemetok. [Ipumepsr
Kpucrannmzauus metamios.
DIIEKTPUYECKUE XapaAKTEPUCTUKNA MATEPUAJIOB
Koppo3sus u ee Buasl
Bunel nedexkToB B KpUCTAIIMYECKUX BEIIECTBAX.
Kpucrannuzauus cruiaBos
0. Mexanuyeckue XapakTepUCTHKU MaTEpPUAIOB
11. MeTopl 3aIIUTH OT KOPPO3HUH.
12. OnumuTe NpoLeccH:
- OTXUT U €0 BUbI
- 3aKaJlka , OTILYCK U CTapeHue
- LIeMEeHTalus
- a3aTUPOBAHUE
13. Teepnocts no bpenesmnto, nmo Poxsermty, no Bukkepcy

RBOoo~NO O A

Pazoen 2 Inekmpopaduomamepuavt

Kakue ¢dakTopsl U Kak BIHSAIOT Ha 3JIEKTPOIPOBOIHOCTH MPOBOAHUKOBBIX MaTE€pHUaioB?
Kakue mMeTasibl OTHOCSATCS K MaTepHallaM ¢ BBICOKOH yJIeIbHOM MTPOBOAUMOCTBIO?

I'ne B mponsBoacTee POA npumMeHnsercs meap?

Kakoit metann umeet 0oJiee BHICOKYIO 3JIEKTPOIIPOBOJHOCTD ATFOMUHUHN WIH MEb?
[lepeuncanTte cryiaBbl MEAU U ATFOMUHHUSL.

Kakue criaBel HCHOB3YIOT AJIS1 M3TOTOBJIEHHUS IIPOBOJIOYHBIX PE3UCTOPOB?

Kakue criiaBel HCHOJIB3YIOT 7Sl U3TOTOBJICHUSI HAPEBATENIbHBIX 3JIEMEHTOB?

Kakue criaBel 1 MaTepHasbl HCTIOJIB3YIOTCA U1l M3TOTOBJICHHS IJICHOUHBIE PE3UCTOPOB?

ONoa~wWNE
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9. [IepeuncinTe OCHOBHBIE XapaKTEPUCTUKHU I1OJYIIPOBOJHUKOBBIX MATEPUAJIOB.

10. Kak nomay4uuts noiaynpoBOAHMK C p WM N IPOBOAUMOCTBIO?

11. Kakue matepuainbl HCHIOIB3YIOTCS B KAUECTBE MPOCTHIX MOJIYIMPOBOJIHUKOB?

12. Kakue matepuainbl HCIIONB3YIOTCS B KAUECTBE CIIOKHBIX OJTYIPOBOTHHUKOB?

13. Ha3zoBute nonmmepu3aioHHbIe MaTEpUAIbl, UX CBOWCTBA, 00JaCTh IPUMEHEHHUSI.

14. [lepeuncnuTte CIOUCTHIE UTACTUKH, B YEM CXOJICTBO U Pa3iIMune, 00JacTh IPUMEHEHUSI.
15. UYrto Takoe KOMIayH/Ibl, I/1€ IPUMEHSIIOTCS?

16. YeM oTIMYAIOTCH JIAKU OT dMajeil?

17. HazoBuTe noamkoHA€HCAMOHHBIE MaTepUaJIbl, UX CBOICTBA, 00JaCTh IPUMEHEHHUSL.

18. [lepeuncnure QonBrUpoBaHHBIE MaTepHajbl, B YeM CXOJCTBO M pasiuyue, 00JacTb
MPUMEHEHHSL.

19. HazoBute Martepmanbl Uisi M3rOTOBJICHHS THOKMX IMEYaTHBIX TuiaT. llepeuucrture ux
JOCTOWHCTBA U HEJIOCTATKU

20. Kakwue BubI 1akOB 110 HA3HAUEHUIO CYIIECTBYIOT?

21. UeM oTIMYAIOTCS Kay4YyKH OT Pe3UHbI?

22. UTto npeacTaBisitoT cCOO0N aKTUBHBIE TUAIEKTPUKHU?

23. KakxoBbI 0COOEHHOCTH CETHETOIEKTPUKOB?

24, Kakue o6mactu npuMeHeHus 31eKTPETOB?

25. [IpenmymiecTBa KUIKAX Ja3ePOB 110 CPABHEHUIO C JIA3EPHBIMH KPUCTAJIAMH U CTEKIIAMH
26. Kakne ximaccel MaTepralioB OTHOCSATCS K aKTUBHBIM JHAJICKTPHKaM?

27. B geM cocTonT 0COOEHHOCTD IEKTPETOB?

28. KaxoBbl 00651aCTH MPUMEHEHUS CETHETOAIEKTPUKOB?

29. TpeGoBaHMs K aKTUBHBIM AUAJIEKTPUKAM JUTSI KBAHTOBBIX MTPHOOPOB.

30. [lepeuncante OCHOBHBIE MapaMETPbl MArHUTHBIX MAaTEPUAJIOB.

31. YeM NpUHIUNHAIBHO OTVIMYAIOTCS MarHUTOMATKHE OT MarHUTOTBEP/IbIX MAaTEpUaIoB?
32. ®epputbl. OCHOBHBIC XapaKTEPUCTHUKU U TPUMEHEHHE.

33. [lepeuncnanre NpUOPUTETHBIE HANPABJICHUS PA3BUTHSI HAHOTEXHOJIOTUU.

34. OxapakTepu3yiTe OCHOBHBIC PA3HOBUIHOCTH HAHOMATEPUAJIOB.

35. Kaknmu paszmepamu 3epeH (CI0eB, BKIIOUCHUM, TTOP) XapaKTEPHU3YIOTCS HAHOMATeprasbl?
36. B 4yeM cxoacTBO U pa3nuyue KIacTepoB, HAHOYACTHUL] U HAHOIIOPOIIKOB?

Pazoen 3 Paouokomnonenmol, NpuUMeHAEMble HPU NPOU3BOOCHEE PAOUOITEKMPOHHBIX
npuoopoe u ycmpoiicme
Knaccudukanus pesuctopon
HazoBurte 0cOOEHHOCTH YUTI-PE3UCTOPOB
Knaccudukanus KoHIeHCATOPOB
HazoBute 0cO6€HHOCTH YUTI-KOH/IEHCATOPOB
HazoBurte 0cOOEHHOCTH YUTI-UHTYKTUBHOCTEMH
[lepeuncnure OCHOBHBIE XapaKTEPUCTUKHU TpaHCHOPMATOPOB
[lepeuncnute OCHOBHBIE BH/IbI MOJTYIPOBOJHUKOBBIX TUOI0B U UX IPUMEHEHUE
HazoBurte 0cO6€HHOCTH IMOI0B AJIsi TOBEPXHOCTHOTO MOHTa)Ka
Pa3HoBHIHOCTH OUMOJISIPHBIX TPAH3UCTOPOB
0 HazoBute 0cOOEHHOCTH TPAH3UCTOPO TSl IOBEPXHOCTHOTO MOHTaXa

P OO ~NO OIS, WN PR

Kpumepuu oyenku ycmnozo onpoca:

Oyenka «5» (omauyno) — OTBET IMOJIHBIA M MPaBUJIBHBIN Ha BCE BONPOCHI Ha OCHOBAaHUM paHee
U3YYEHHBIX 3HAaHUW; MaTepuan WU3JI0O)KEH B OIPEICIICEHHON JIOTUYECKOW IOCIEN0BATEIBHOCTH
TEXHUYECKU TPAMOTHBIM SI3bIKOM;

Oyenka «4» (xopowio) — OTBET TNOJHBIA W MPAaBUIbHBII Ha BCE BONPOCHI Ha OCHOBAHUM paHee
U3YYEHHBIX 3HaHWI; MaTepuan U3J0KEH B ONPEAECIIEHHON JIOTUYECKON MOCIIEN0BATENbHOCTH, IIPU
3TOM JIOMYILEHbI 2—3 HECYIIECTBEHHbIE OIINOKHY;



Oyenka «3» (voosremeopumenbHo) — OTBETHI HA BOIIPOCH! JaHbI HE B MOJHOM 00beMe, MaTepual
M3JI0KEH HECBS3HO, IIPU 3TOM JIOMYIIECHBI CYIIECTBEHHBIEC OLTHOKH;

Oyenxa «2» (neyoogremeopumenvbHo) — NMPU OTBETE OOHAPYKEHO HEMOHUMAHHE OO0YJarOIIHMCS
OCHOBHOTO COZIEP)KaHUs yIeOHOTO MaTepHaja Wik OTCYTCTBYET OTBET.

4.1.2 IlncbMeHHbBII OnIpoC

VYcnoBuUs BBIMOIHEHUS TMCBMEHHOTO OTPOCa: MUChbMEHHAs IIPOBEPKa UCTIOIB3YETCsl BO BCEX BUIAX
KOHTPOJISI M OCYIIECTBIISIETCSI KaK B ayJIUTOPHOM, TaK U BO BHEAyTUTOpHOU padote. [lucrmenHbie
paboOThI MOTYT BKJIFOYAThH: JIUKTAHTHI, TECTHI, PEIICHUE 33]1a4, OTYETHI IO JIA0OPATOPHBIM padoTaM H
MPAKTUYECKUM 3aHATHSAM. OOyJaromuMcs pa3aaloTcs 3apaHee MoAroTOBICHHBIE BOMPOCHI U 3aa4H
(KapTOUYKH), HA KOTOPbIE OHU JAIOT MUCbMEHHBIEC OTBETHI. [[MChbMEHHBIN OMPOC MO3BOJIIET HA OJJHOM
YpOKE OIICHHBATh 3HAHUS BCEX 00yJaIOIUXCS.

Bonpocwt no pazoeny 1 @uzuko-xumuueckue 0CHOBbL MAMEPUATIOBEOECHUSA

1. Kakne wmexanumdeckue cBoicTBa Bbl 3Haere? KakumMu MerogamMu  ONpeaensroTcs
MEXaHUYECKUE CBOICTBA MaTepuasioB?

2. Ha nuarpamme pacTspkeHHsl yKaKUTE HA3BaHUSI BCEX TOUEK M YUAaCTKOB JUarpaMMmbl.

3. Kakoii mpenen sBisieTcss OCHOBHOM XapaKTepUCTUKOW NIpyU BbIOOpE MaTrepuana il
M3TOTOBJICHUS Kakoro-ymbo uznenus? OTBeT 000CHYyHTE.

4. Kakue wmartepuansl Oosee HaaexkHbl B paboTe Xpynkue WM ruactuuHeie? OTBeT
obocHyiiTe.

5. [lepeuncnuth MeTO/IbI U3MEPEHUS TBEPIOCTH.

6. Ha yem ocHOBaH MeTO1 M3MEpPEHHUsI TBEPIOCTH 10 bprHemo?

7. Kaxk onpenensercs tBepaocts no Mmeroy bpunenns, Poksenna u Bukkepca?

Bonpocwt no pazoen 2 Ilpoeoonukoevie mamepuanst

1. JloCTOMHCTBA aTIIOMUHUS U €T0 CILIaBOB.

2. HenocraTku Meau u ee CIiaBoB.

3. [Ipumenenue cepebpa, kak Marepuia st POA

4. JlocToMHCTBa MEIIU U €€ CILIaBOB.

5. HenocraTku antoMuHuUS U €r0 CILJIaBOB.

6. [Ipumenenue 3050T1a, Kak MmaTepuia st POA.

7. Kak xmaccupuuupyrorcs pe3sucTopsl Mo TUIy MpoBojsiiero sneMmenta? Ilpusenute
MIPUMEPHI.

8. HazoBute ocHOBHBIE TapaMeTpbl PE3UCTOPOB.

9. HazoBute eauHuIIbI UI3MEPEHUS COTIPOTUBIICHUSI.

10. Kak 0003Hauar0TCsa pe3ucTopsl Ha ANIEKTPUIECKON MPUHLIUITUATBHON cxeme?

Bonpocwl no pazoeny 3 Ilonynpoeoonuxoevie mamepuaivt

1. [TonynpoBOAHUKH OTIMYAIOTCS OT MPOBOJHHUKOB 110 XapaKTepy 3aBUCUMOCTH. . .

2. W3mepenust moka3bIBalOT, YTO y KPEMHHUS, TEPMaHUs U IPYTUX DJIEMEHTOB U UX CIIJIaBOB
yI€JIbHOE CONPOTUBIICHUE C TOBBIILIEHUEM TEMIIEPATYPHI. . .

3. ITo Mepe MOBBIIIEHUS TeMIIEpaTyphl TeNa, Pa30PBAHHBIX MAPHOIEKTPOHHBIX CBS3EH. ..
4. OTO NPUBOAUT K ...

5. IIpu pa3pseiBe cBsA3U 0Opaszyercs. ..

6. Taxum 06pa3oM, B MOITYNIPOBOJHUKAX UMEIOTCSI HOCUTENH 3apsi/iOB. ..

7. [To3TOMY MOJTYTIPOBOJHUKH 001 Jat0T. ..

8. Co6cTBEHHOHM MPOBOAMMOCTBIO MOJTYIPOBOHUKOB HA3bIBAIOT. . .

9. OnHa BO MHOTOM CXOJIHA C IPOBOJAUMOCTEIO. .., T.K....

10. [Tpu Hanuyuu npumecel B NOJIYNIPOBOIHUKAX BO3HUKAET. ..

11. JIOHOPHBIMU Ha3bIBAIOT IPUMECH. ..

12. AKXIENTOPHBIMYU HA3bIBAIOT IPUMECH. ..



13. [TonynpoBoAHMKaMM N-THUIA HA3BIBAOT. . .
14. [TonynpoBOAHMKAaMHU p-TUIIA HA3BIBAIOT. ..

Bonpocul no pazoeny 4 /lusnexkmpuueckue mamepuanst (mecm)
1. TBepable ANIJIEKTPUKH:

1) moyMATHIIEH, MJIACTMACCHI, TETUHAKC

2) ToiryoJ1, OEH30JI, KOMIAyH, Kpacka

3) BO3/yX, a30T, aproH, T'eJIui,

2. - 3TO CHOCOOHOCTH JJIEKTPHYECKOH M30/1UMH pPadoTaTb NPH HHU3KHUX
TeMIepaTypax 0e3 HeJOIyCTUMOI0 YXYAIICHHUS IKCILUIYaTALMOHHbBIX XapaKTepPHCTHK

3. CnocoOHOCTh MaTepHaJia MPONyCKATh CKBO3b ce0s1 BOJASIHOI nmap
1)rurpocKonuYHOCTH

2) BOJIOTIOTJIONIAEMOCTh

3) BJIArOTPOHUIIAEMOCTH

4. /IuHeHHbIH HENOJSIPHbINA MOJIUMeEp, IOJY4YeHHBbIH NMoJIMMepHu3anmeil ra3a nponujieHa
1) monuaTHIEeH

2) MONMUCTUPOT

3) noyMnponuieH

5. TepmMomiacTH4YHbIEC MOJTMMEPHI XapaKTEPU3YIOTCH TeM, 4YTO

1) HarpeBaHue, IpUBOJAIIEE K BS3KO-TEKYYEMY COCTOSHUIO, BBI3BIBAET HEOOpATUMBbIE N3MEHEHMS
UX CBOMCTB

2) mpu 10CTaTOYHOH BBIJEPIKKE MPU BBICOKOM TeMIepaType MPOUCXOAAT HeoOpaTUMBbIE IPOLIECCHI,
B pe3yJbTaTe KOTOpBIX OHHU TEPSIIOT CIOCOOHOCTh IUIABUTBCS U PACTBOPSTHCS, CTaHOBSCH
TBEPJBIMU U MEXAHUYECKU IPOYHBIMH, @ HEKOTOPbIE OOYIIIMBAIOTCSA U CTOPAOT

3) HarpeBaHue, MPUBOAALICE K IJJACTUYECKOMY COCTOSTHHIO, HE BBI3bIBAET HEoOpaTHUMBbIX
W3MEHEHUN UX CBOMCTB

6. It yero 100aBJAIOT B IJIACTMACCHI IIACTU(PUKATOPBI?

1) uig npuaaHusa MEXaHUYECKOM MPOYHOCTH

2) JUisl IOBBILLIEHUS TNIACTUYHOCTH U XOJIOJI0OCTOMKOCTH

3) cnocoOCTBYIOT AJTUTEIBHOMY COXPAHEHUIO IJIACTMACCAMH CBOMX OCHOBHBIX CBOMCTB

7. Uro npeacTaBasOT c000i KOMIAaYH/bI?

1) 9TO KOJUIOMAHBIE PACTBOPHI IUIEHKOOOPA3yIOIIUX BEIIECTB B COOTBETCTBYIOIIUX JIETYYHX
pacTBOPUTENAX

2) 3TO JTaKH, B COCTaB KOTOPBIX BBEJACH HCOPTaHUYECKHI HATIOJHUTEIb TUTMEHT

3) 9TO MEXaHWYECKHE CMECH W3 JJICKTPOM3OJSIIHMOHHBIX MAaTepUajoB, HE COJEpKallue
pacTBOpUTEIIEH

8. DJIeKTpOM30/IALIHOHHBbIE IMAJIH ABJISIOTCS MaTepUAIaMu:

1) HOKPOBHBIMU

2) MPONUTOYHBIMU

3) KIesAuMH

9. — 3TO MPOAYKTHl YACTHYHOH KPHUCTAJIM3AIUH CTEKJOMACChl, B KOTOPYIO
KpoMe O0bIYHBIX OKCHA0B BBOJSIT TOHKOJMCIIEPCHbIE MIPUMECH, CJYKallue 115 00pa3oBaHHUsA
LHEHTPOB KPUCTAIM3ALNHU

10. 13 Bcex pa3sHOBHAHOCTEH C1I0AbI HAMOOJIbIICe NMPHMMEHECHHEe HAILIN:



1) MycKkoBUT
2) MUKaHUT
3) cinrolokepaMuka

11. Ilo Ha3HAYeHHIO PAIMOTEXHHYECKAsA KePaMHUKa IOApa3/iessiercs Ha:
1) KOHIEHCATOPHYIO, YCTAHOBOYHYIO
2) U30JATOPHYIO, U30JISILIUOHHYIO

3) Apyrue rpymnibl

12. Kakoii rpynme XapaKTepUCTHK COOTBETCTBYHOT cCJeAylolIHe CBOHCTBA: YJEIbHOE
JIEKTPUYECKOE CONPOTUBIICHUE, AUAIEKTPUUYECKasi IPOHULIAEMOCTb, 3JIEKTPUUYECKasi IPOYHOCTh

1) TenioBble XapaKTEPUCTUKU

2) pu3uKOo-XUMHUYECKHE XapaKTEPUCTUKU

3) ayIeKTpUYECKHE XapaKTePUCTUKU

4) MexaHMUYECKHE XapaKTePUCTUKH

13. Daextpuyeckasi mpouHocTh (E mp) audjekTpuka ¢ yBeJHYeHHEM €ro TOJIIUHBI U
TeMIepaTypsbl

1)oBbIIaeTcs;

2) yMEHbIIaeTCs;

3) He u3MeHseTcs

14.Kakue u3 nepe4yncjJeHHbIX MATEPHAJIOB OTHOCATCS K IMIJIEKTPHYECKUM MaTepHajiaM
1) cTexo, cuTauIbl, Iiasma

2) dapdop, TEKCTOMHUT, TpaHCHOPMATOPHOE MACIIO

3) pesuna, a3ot, pactBop NaNO3

15. ludiekTpuYecKuii MaTepuall, NpOU3BOAMMbIN HA OCHOBE Oymaru
1) oprcrexino

2) 500HUT

3) reTuHaKC

16. CuHTeTHYECKHII MaTepPHaJl, U3 KOTOPOIr0 M3roTABJIUBAIOT U30JISIIMIO IPOBOA0OB U KadeJieil
1) mekcuriac

2) MOTUXIIOPBUHUIT

3) popmanbaerumHas cMoia

17. ImdaekTpryecKuii MaTepuaJl, IPOM3BOAMMbII HA OCHOBE Kay4yKa

1) a360HHMT

2) reTUHaKC

3) oprcrexio

Bonpocwi no pazoeny5 Maznummnvle mamepuanni

1. Ilepeuncante OCHOBHBIE MApaMETPbl MArHUTHBIX MaTEpUAIIOB.
2. YeM NpUHIUNHAIBHO OTIMYAIOTCS MarHUTOMSTKHE OT MarHUTOTBEPIbIX MAaTepUaAJIOB?
3. ®epputsl. OCHOBHBIE XapaKTEPUCTUKU U IPUMEHEHHE.

Kpumepuu OUEHKU RUCBMEHHO020 onpoca:

OleeHKa «S5» (Ol’l’l]llztllHO) — Ha BCC BOIIPOCHI HAaHbI MOJIHBIC U MPABUJIBHBIC OTBCTBI HA OCHOBAHUU
paHeC IMOJIYYCHHBIX 3HaHUM U YMCHHﬁ, Marcepuall H3JIOKCH B OHpC,Z[CJ'ICHHOfI JIOTUYECKOM
ocCJaIeA0BAaTCIIbHOCTH, TCXHUYCCKU I'PAMOTHBIM SA3BIKOM;



Oyenka «4» (xopowio) — Ha Bce BOTIPOCHI JIaHbI MOJTHBIC U MPABUIIBHBIE OTBETHI MaTepUall U3JIOKEH
B ONpEACIICHHOW JIOTMYECKOW IIOCIENOBATEIbHOCTH, IIPM  OTOM  JIONYLIEHBl  JBE-TpU
HECYIIECTBEHHBIC OIIUOKH;

Oyenka «3» (yoosremeopumenvbHo) — OTBETHI HA BOMPOCH JaHBI HE B MOJHOM 00bEeMe, MaTepuan
M3JI0KEH HECBS3HO, TIPU 3TOM JIOIYIICHBI CYIIECTBEHHBIE OITUOKH;

Oyenka «2» (neyoosiemeopumenvHo)— TPH OTBETE OOHAPYKCHO HEMOHMMAHHE OO0YYarOLITUMCS
OCHOBHOTO COZEp)KaHUsl y4eOHOT0 MaTepHajia Wi OTCYTCTBYET OTBET.

Cucmema oyeHKu mecmosvlx 3a0aHulL:

3a mpaBWILHBIA OTBET HA BOMPOC WIIM BEPHOE PEIICHUE 3aJa4d BBICTABIIACTCS IOJIOKUTEIIbHAS
omeHka — | Oamr. 3a HempaBWIbHBIA OTBET Ha BOIMPOCHI WM HEBEPHOE pEIICHHE 3a1adyu
BBICTABJISICTCS  OTpHUIlaTeibHas orenka — 0 OamwioB. Ilpu oreHKe 3adera NPUMEHSETCS
YHUBEpcallbHas IIKaja MepeBo/ia B OALTbHYIO CHCTEMY OICHKH.

Oyenkal (omauuno)— 90-100%

Oyenxa 4(xopowo)— 70-90%

Oyenxa 3(voosremsopumenvho)— 50-70%

Oyenka 2 (neyoosremsopumenvto) — anxeS50%.

4.1.3 KoHTpoJ1b ¢ IOMOIIBI0 TEXHHYECKHX CPeJACTB U HH(POPMALMOHHBIX CHCTEM

VYciioBUsST KOHTPOJIb € MOMOUIBI0 TEXHUUECKUX CPEICTB W HMH(POPMAIIMOHHBIX CHUCTEM: IMPOBEpKa
npoBoauThCs Ha matdopmax Google dopma u IpsilonUni 1 ocyrecTBisieTcss Kak B ayJIMTOPHOTM,
Tak U BO BHeayqUTOpHOW pabore. KoHTposp BkItowaer B ceOs TecThl. KOHTpoib ¢ moMoIbio
TEXHUYECKUX CPEICTB M WH(OPMAIMOHHBIX CHCTEM IO3BOJISIET HA OJHOM 3aHSITUM OICHUBATh
3HAHUS BCEX O0YJarOIIMXCS.

Kypc: MaTepuanosefeHne, 3NeKTpOPagMoMaTepransl U pafHOKOMNOHEHTE. ABTOp Kypca: MpMMHa C. B. | BapuaHT 1

[> Mpoitti Tect

KonwnyecTeo Bonpocos ANA npoxoxaeHua: 14 us 14
Bpema Ha npoxoxaeHue Tecta (MuHYT): 20

BblBOAWTE BONPOCH N0 NOPAJKY

[obaBuTb HOBLIA BONPOC B BApPUaHT TecTa:

Buibop ocgHoro oTeBeTa Buibop HeckonbkMx OTBETOB ConocTaenexue OTBeT TEKCTOM
Bce sonpockl | 3abnokMpoBaHHble BONPOCh!

CooTHecuTe QJMBHKO—XHMMHECKOE CBOWCTBO AW3INEKTPUKa W €ro onpeannexH4de &

‘ PagWaunoHHan CToWKOCTs } 3T0 cNocoBHOCTE MaTepuana nponyckats
q
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CnocoBHoCTe 3NeKTPUHECKOR M30NAUMK paboTaTe NpM HU3KMX TEMNepaTypax 6e3 HELONYCTUMOrO YXyALWeHMA KCNNYaTaLlMoHHBIX
XApAKTEPUCTUK

Harpeaocmﬁkomb
TENNOEOE pacClUMpEHKneE
® XOMoJ0CTORKOCTb

TENNONPOBOAHOCTE

CnocoBHOCTE AW3NEKTPUKE BhIAEPAMEATE BOASUCTBME NOBLILEHHOA TEMNEPATYPLI B TEYEHWE BPEMEHU, CPABHWBOM0 CO CPOKOM
HOPMAaNbBHO 3KCNNYaTauuK, Ge3 HeaonyCTMMOTC YXYOLEHHWA er0 CBOACTE

L] Harpeaocmﬁxomb
TENNOBOE pacClUMpEHWeE
TENNONPOBOOAHOCTL

X0MoAOCTORKOCTb

Hpb’l STOM BMAOE I'IpOﬁOH KaHan BolCOKOR NpoOBOAMMOCTH OGDE{SYETCH 3@ CHET NoABNEeHUs CBODOaHLIX 3apA00B TONbKO Nog
BOZOEACTBMEM NPUNOHRERHOMD HANPAKEHWA.

3INEeKTPOXUIMMYECKUi Nnpoboit
3NEKTPOTENMOBOW

@ 3nexTpudeckuil npebon

MpH NOBLILLEHUN TEMNEPATYPLI CHIKAETCA 3NEKTPUYECKOE CONPOTMBMNEHHE OM3NEKTPHMKA, YTO YBENUUMBAET TOK CKBO3HOI
NPOECOAMMOCTH. NPOUCKOANT AANLHEALWMIA pOCT TEMNEPATYPRI, B PesyneTaTe, M3MEHAKTCA CBOACTEA AMINEKTPUKE (ONNABNAETCA,
PACTPECKMBAETCA), U TPOUCXOAMT

@ 3NEKTPOTENNOBOM
INEKTPOXUMUYECKUIA NpoDoi

INeKTPUYECKMid npoboi

|_|pl-‘l NoBbILUEHWK TEMOEPATYDBI INEKTPONPOBOAHOCTE AM3INEKTRWKA
NOHWHAETCAH
@ NOBbILLAETCA

HE MEHAETCA
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Kakue TOKW CyLYecTByIoT B AUaNEKTPHKE NPH NEPeMEHHOM HaNPAKEHNN &
Tok abcopOumn
TOK CMELIEHNA

TOK CKBO3HOR NpPoBCOUMOCTH

. TOK CKBO3HOW NPOBOAMMOCTH BO3HMKAET B JU3NEKTPUKE 33 CHET HanNW4ua &
® npumecei
npoyecca opueHTauMK TBepakIX AMnonen

ynpyroii nonapuaagun

CooTHecuTe TMN OW3NEKTPUKa W BUO NONApU3aL MK &

MoNAPHLIE AWANEKTPHEN \—/’» [MnonsHO-pENaKCaLMOHHEIR THR
— nonApWsaLmm
CETHETOMEHTPMEN
— 3NEeKTPOHHEIA TUN NOMAPH3aLIMK
HelTpansHsIe IMaNerTprEm }
CNOHTEHHEIA TN NONAPU3ALMA

ﬂaHHaH nonApKsauMa HabnwaaeTca B NONAPHBIX QM3NEKTPUEAX, rae CYWeCTBYHT TEEpPAbBIE AUMNONK 40 BO3AeACTEBMA BHELIHErD Nona. &
Mx oﬁpaaoBaHHe CBA3aHO C HECUMMETPWHYHBIM CTDOEHWMEM MONEKYN

WOHHaA
AWUNCNbHO-pENakCalWoHHaA
CaMonpon3IBonbHaA

INEKTPOHHaA

B pesyneTate A3HHOA nonApMIayii NpouCXognT CMEeLLEeHHWE SNEKTPOHOE B CTOPOHY NONOMWMTENBHOTD 3NEKTPO4A, B PE3YNLTATE &
oﬁpasyrmc,q Napbl CBA3a@HHbIX 3apA40E — YNPYrMe QUNonK, KOToPpbIE CYLWECTEYHT TONbKO NPKW HAaNMnW4KMK 3NEKTPUYECKOro nona

CaMonpon3BONbHaA
WOHHaA

® SMEKTPOHHAA
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B pesyneTate LaHHOA nonApMiayii NpoUCXognT CMeLWEeHWE SNeKTPROHOB B CTOPOHY NONOHWMTENBHOIO 3NSKTROAA, B PESYNETATE &
oﬁpaayrorca Napbl CEA3aHHBIX 3a3pA00E — YNPYrMe JUNONK, KOTOPblE CYLWECTBYHT TONBKO NPKW HANMWYKMK 3NEKTPUHECKOro NonAa

CaMonpoWsBoNbHaA
WOHHaA
® SMEKTPOHHAA

AWNCNbHO-pENakCcalyMOHHaA

[arHan nonApusayny xapakTepxa ANA AM3NEKTPUKOB, MMEIOLLMX AOMEHHYI0 CTPYKTYPY, HANPUMEP, CErHETO3NEKTPHKN, U HENWHERHE, 17
T. €. UMEET MECTO ABMEHWE HACLILIEHWA, KOTAa BCE MOMEHTEl JOMEHOB Pa3sBEPHYTLCA MO NOM,

MOHHaA
CaMONpoN3BOMbHEA
AMNOMBHO-PENaKkcaLMoHHan

INEKTPOHHaA

ﬂaHHaH NonApK3ayMa NPOUCKOONT 3a CHET CMEeLWEHWA CEASaHHBIX MOHOB U3 NONOHEHWA paBHOBECHA &

camMonpou3eonsHan
MOHHaA
AMNOMBHO-PENaKkcaLMoHHan

INEKTPOHHaA

310 npouecc CMelWeHna MU yNopAA0oYeHMA CEASaHHBIX SNEKTPUHECKMX 3apA00B B AWINEKTPUMEE Nog BO3AeACTBHEM NPHUNOHEHHOMD &
BHELWHEND 3NekTPHUHECKOro NonA.

nonAp13aLmMa

4.1.4 BoInoJiHeHNEe MPAKTUYECKHUX U JIa00PATOPHBIX 3aHATHI
VYcioBue BBINOSHEHHS 33JaHUS: MPAKTUYECKOE U JIAOOpAaTOPHOE 3aHSITHE BBIMIOJIHSAETCS KaXIbIM
oOyJarormumcs MHAUBUAYyalnbHO. Ilepen mpoBemeHuMEM MpakTHUECKOW W j1abopaTopHOil pabOThI
MPOBOJUTCS HMHCTPYKTaX IO oOXpaHe Tpyaa. MToroMm BBINOJHEHHS MPAKTUYECKOTO H
1a0b0paTOpPHOTO 3aHATHUS SIBISIETCA OTYET, O(POPMIIEHHBI B COOTBETCTBUM C TpeOOBaHUAMU
opopMIIeHHS AOKYMEHTAllUU, N0 KOTOPOMY U BBICTaBISIETCS OLEHKA MHIWBUIYAIbHO KaXIAOMY
oOy4Jaroremycs.

JlaGopaTtopHas padora Ne 1

OnpenesieHne TBEpAOCTH MaTepuasaa MeroaomM bpunesis

Heas paGorbi: OcBouTh NpUHIUIBI paboTel TBepaoMepoB Ttuma Tb 5004 (bpunemnm) wu
MPHOOPECTH HABBIKU OIpeIeleHHs TBEPAOCTH MaTepralioB o Metony bpunesu .
IIpudopsl 1 060pya0OBaHUE
1.IIpu6op bpunennu (tBepaomep TB 5004)
ITopsimok nmpoBexeHus:
1. U3yuuTs ycTpoiicTBO U mpuHIUN padoTel TBepAoMepa TB 5004.
2. OzHakOoMUTBECS ¢ oOpa3uamu JUis HUCHBITaHUS (pa3Mep 3€peH, YepHbIe, IBETHBIE METaIlIbl,
TOJIIMHA 00pa3IoB, U JIp.) U OJTOTOBUTH UX ISl UCTIBITAHHUSL.
3. BoiOpate no Tabnune 1 auaMerp mapuka, BETHUUHY HATPY3KU U BpeMs Harpy>KeHUsl.
4. CHATB ONPABKY CO IIMUHAEIS U YCTAHOBUTh HEOOXOIUMBIN MHIEHTOP.
5. C nomosro0 HaOOPOB IPy30B MOJI00PATh TPEOYEMYIO HarPy3KYy.
6. Ha omnopHblil CTOMMK YCTAaHOBUTH MCIBITYeMBIH oOpaszel Tak, 4YTOObI IIEHTp OTMeYaTka
pacronaraics ot kpasi o0pa3sia Ha pacCTOSHUU He MeHbIe 2,5d.
7. C noMoIp0 MaxoBUKa MOJBECTH OOpa3ell A0 KacaHWs C MHAECHTOPOM (JIOJKEH BKIIFOUHUTCS
TOPMO3).
8. HaxxaB KHOIIKY “IycK”’, TPOU3BECTH HATPYKEHHUE.
9. Ilo ucreyeHNH yCTaHOBIEHHOTO BPEMEHH HATPYKEHHS HA’KaTh KHOIKY ‘“‘CTOI .

11. Onepanuu 1o 1. m.6-11 MOBTOPUTE HE MEHEE TPeX pa3 Ha KaxkJI0M 00pasIie.
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12. U3meputh AuamMeTpsl OTHEYATKOB B JIBYX B3aUMHO MEPIEHIAMKYISPHBIX HANpaBJICHUSX C
IIOMOIIBIO U3MEPUTENIBHOM JIYIIBI.

13. Paccuurats HB no gopmye (5).

14. Pe3ynbTaThl UCTIBITAHUH 3aHECTH B TAOIUILY 2.

Tabmuua 2. Pe3ynbraThl HCTIBITAHUN 00pa3lIOB HA TBEPAOCTD

[uamerp
VY ca0BUS UCTIBITAaHUS oTIIe4aTrka, M Teepnocts, HB
Nen | Marepua M
1 : HarpysK smamer BpEMS Harpy»KEH 1o o bpunemn
p yR di | d2 | dep | dopmyn
a ust i
apuka e

KoHTpoJibHbIE BONIPOCHI

- YTo Ha3bpIBaeTCs TBEPAOCTHIO?

- K kakuM MeTo1aM OTHOCSTCS UCIIBITAaHUSI HA TBEPAOCTH?

- B kakux eIuHUIAaX U3MEPSETCS TBEPAOCTh 10 bpuHenno?

- B 4eM cocToST T0CTOMHCTBA U HEIOCTATKU MeToaa bpunemm?

- Kak onpenensiercss TBepocTh mo bpunemm ?

- [loyemy HCTIOB3YIOTCS Pa3HbIE UHIAECHTOPHI?

- Kak paboraet nuaaukartop TBepaomepa bpunenmu?

[To oxkoHyaHuu paboTHI CAETATh BHIBOJ U OTBETUTH HA KOHTPOJIbHBIE BOMIPOCHI.

JlaGopaTtopHasi padora Ne2

OnpenesieHne TBEPAOCTH MaTepuasaa Meroaom Poksesuia
Heas padorbr: OcBouth NpUHIUIBE padoThl TBepaomepoB Tuma TK (PokBemn) m mpuoOpectu
HaBBIKU OIIpeIeTICHUs TBEPOCTH MaTepuaios o Poksemny
IIpudopsl u 0o0opya0oBaHMe:
1. ITpubop Poxsemna (tBepaomep TK)
IMopsinok npoBeneHus:
1. YcTaHOBUTH COOTBETCTBYIOIIUN HHICHTOP U BHIOpaTh HEOOXOAUMYIO HArPY3KYy.
[Tomectuth 0Opaseny Ha CTOJNMK M BpalleHHMEM MaxOBHKa BJAaBUTh HWHACHTOP B oOpasel
MIpeIBAPUTENILHON HAarpy3Koi, MpH 3TOM Majias CTpelika HMHIMKAaTopa JOJDKHA CTaTh IPOTHUB
KpacHOM TO4YKH, a OoJjblias — Ha HyJIb depHoM mkanbl (4, C) upaukaropa unu Ha 30 KpacHOU
mkaisi (B).
3. Haxarp mycKOBYIO MeAanb U MPOU3BECTH HArpy)KeHHE OCHOBHOM Harpy3koi B TeueHue 3...6
CEKYH/I.
4. OnycTuTh MYCKOBYIO IeJallb M CHSATh OCHOBHYIO Harpy3ky uepe3 1...3 cekyHOsl mocie
OCTaHOBKH OOJIBIIION CTPEIKH.
5. CuuTath YUCIIO TBEPJOCTH C TOYHOCTHIO 0 TIOJIOBHHBI IICHBI ACTCHUS IIKAIIBI.
6. [loBTOpUTH UCHBITaHUS HE MEHEe 3...5 pa3, BBLACPKHUBAS PACCTOSHUE MEXJIy OTIEYaTKaMHu He
MEHee 3 MM.
Pe3ynbrarel u3Mepenuii 3anectu B Tabauiy 4.

Tabnuua 4. PesynbraTsl u3MepeHuit TBepoctu no Poksemry

| Ne | Marepuan | Y ¢10BUs HCIIBITAHMS | H3mepenus | Cpennee HB
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Harpyska,
H

BUJ UHACHTOPA

mkaina | |

3HA4YCHHC

(mepeBon)

KOHTpOJIbHI)Ie BOIIPOCHI

- Uto Ha3bIBaeTCs TBEPAOCTHIO?
- K xakuM MeTo/1aM OTHOCSITCSI UCIIBITaHUS HA TBEPJOCTh?
- B xakux enuHunax usmepsiercs TBepaocTh 1o Poksemny?
- B ueM cocTosT 10CTOMHCTBA M HENOCTaTKU MeTo1a PokBerna?
- Kak onpenensiercs TBeprocts no Poksemny?
- [louemy HCTIOIB3YIOTCS pa3HbIE UHIEHTOPHI?
- J1ns1 yero nmpuMeHseTcs peiBapuTeNIbHOE HarpykeHre B Metojie PokBenia?
- Kak pabotaet unnukatop TBepaomepa Poksenna?
ITo oxkoHyaHuM pabOTHI CAETATH BBIBOJ M OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
IIpakTnueckas padora Nel
OmnpenesieHHe OCHOBHBIX CBOMCTB CILVIABOB IIBETHBIX METAJVIOB 10 MX MapKaM
Heau padorsl Hayunthes onpenensiTh XUMUYECKUN COCTAB, CBOWCTBA M IPUMEHEHHE CIIJIABOB
IBCTHBIX METAJIJIOB 110 X MapKaM
3anaHne Ha MPAKTHYECKYI0 PadoTy

3aoanue 1. PacummdpoBaTh MapKy CIUTAaBOB IIBETHBIX METAJIOB

3aoanue 2. J1nsa xax10i MapKy BBIITUCATh CBOMCTBA U MpUMeHeHue. Pe3ynbprat opopMHTh B BUE

TaOJIUIIBI

1 AMn J163 JIK80-3 BpO10d1 BpH3L[3C20D

2 JI90 AMr bpKH1-3 bpO®8-0,3 JIA-XKMi1166-6-3-2
3 1 J196 JIA67-2,5 | bpbHT1,7 bpOl1C4-4-4

4 AMr3 J160 bpb2,5 JIKC80-3-3 bpO®d7-0,2

5 JI85 AK2 BbpAS5 JIC59-1 bpOI11C4-4-2,5

6 JI80 AJl4 bpC30 bpOl114-3 JIAXK60-1-1

7 JIMu58-2 | JI70 16 bpKMii3-1 bpO31[8C4H1

8 BbpAS5 AK4 J168 bpKH1-3 JIMuHXX60-2-1-1
9 AJI3 J160 bpbHT1,7 | bpO31[13C4 JIA85-0,6

10 | JI63 AMTr5 bpO10I12 | JIMXKS5-3-1 | BpAMmn9-2

11 | 118 J165 JIA77-2 bpO4117C5 bpAXKH10-4-4
12 | J168 AK6 bpb2 BpO10112 JIAHK75-2-2-1
13 | AJl4 JI70 bpKMi3-1 | bpbHT1,7 JIK80-3

14 | JI72 AJI9 BpA7 JIKC65-1,5-3 bpO311{7C5H

15 | JI96 AMr6 bpO10®d1 | bpbHT1,9 JIH65-5

16 | 120 JI193 bpC60H2,5 | IMuAS57-3-1 bpKMii3-1

17 | JJO90-1 AKS JI90 BpOSI6C5 bpKMii3-1

18 | JI85 bpC30 AJI7 bpOd4-0,5 JIMnOC58-2-2-2
19 | AJI13 JI83 bpb2,5 JIC63-3 bpOIICH3-7-5-1
20 | JI80 AMig BbpC30 JIMIK55-3-1 | bpO31112C5

*A — aimromunamit; O — onoBo; H — aHukensb; K — kpemuwnii; C — ceunen; M — mapranerr; XX — xxene3o; @

— ¢ocdop; b — Gepusumii

Mapka

Pacmdposka

CBolicTBa

[Tpumenenne

Conep:xanue oTuera

1. HazBanue mpakTHueckoil paboThl.

2. Ilenb paboTHI.
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3. 3amanue.
4., Tabnuna.

KoHTpoJbHBIE BOPOCHI
ILOCTOI/IHCTBa AJIFOMHUHUSA U €TI0 CIIJIaBOB.

Henocratku menu u ee CIuiaBos.

ITpumenenue cepebpa, kak Marepuia aiast POA
JIOCTOMHCTBA MEJH U €€ CILUIaBOB.

HenocraTky aqroMUHUS U €rO CIIJIABOB.

wNhNPEwh e

IIpumenenue 30110Ta, Kak MaTepuia st POA.

IIpakTnueckas padora Ne 2

Onpenenenue MapKH NPOBOJHHKOBOI0 MAaTEPHAJIa M0 BeJHYHHE YAeJIbHOI0 3JIEKTPHYECKOI 0
CONPOTHBJICHUSA

Hean padorel: OnpeneneHue MEKTPUIECKOro COIPOTUBIICHMS IPOBOAHKKA HCoNb3yst BAX u
noa0op Marepuana.
Teopemuueckaa uacmp
Korza mo meraminyeckoMy NpOBOJIHUKY, SIBISIFOIIEMYCS] yHaCTKOM 3aMKHYTOM €M, TPOTEKaeT
TOK, TO MEX/1y CUJION ToKa | B MPOBOHMKE M HANPsDKEHUSX Ha ero 3akuMax U cylecTByeT mpsiMo
MPOIMOPLIMOHANIbHAS 3aBUCUMOCTb, BbIpaskaeMasi 3akonom Oma, KOTOPBIN TJIaCUT, YTO CUJIa TOKA B
MIPOBOJHUKE MPSAMO MPOTIOPIIHMOHATbHA HAMIPSDKEHUIO HA €r0 KOHIIAX U 00paTHO MPOMOPLHUOHATIbHA

€ro CONMPOTUBIIEHUIO:
=5

R
Benuuuna R, Ha3bIBaeTcs a1ekmpuueckum conpomueienuem Wiy NpocTo CONPOTUBICHUEM
MPOBOJHMKA. AHAJIOTUYHO TOMY, KaK TPEHUE B MEXaHUKE CO3JaeT MPOTUBOACHCTBIE ABUKEHUIO
TeJa U MPUBOJUT K MPEBPAICHUIO MEXaHUUECKON SHEPTHH BO BHYTPEHHIOIO SHEPTHUIO Tea,
COTMPOTHBIICHUE MMPOBOIHUKA XapaKTEePHU3yeT IPOTUBOAECHCTBHE TOKY B IPOBOJAHUKE, KOTOPOE
00yCIIOBJIEHO BHYTPEHHUM CTPOECHHUEM MPOBOJHHUKA U XaOTUYECKUM JIBU’KEHUEM €r0 YaCTHII.
ConpoTuBJIeHHE y4acTKa e U3MEPSIETCS HaMPsDKEHUEM Ha 3TOM y4acTKe, HE0OXOIUMBIM IS

MOJTy4YCHHS B HEM TOKA, PaBHOTO EMHUIIC.
;
r-t
I
CornpoTHBICHUE MPOBOJHUKA 3aBUCUT OT MaTepHrasa MpOBOJHUKA, T. €. CTPOCHHS €ro
KPUCTAJUTMYECKOM PEIIeTKH, a TaKKe ero Gopmbl i pazMepoB. st 0 JHOPOIHOTO
[UIAHAPUIECKOTO MPOBOAHUKA (IPOBOJIOKH) IIHHOM | ¥ IIIOIIA b0 MOIIEPEYHOrO CEUECHHUS S

COIIPOTHUBJICHUC OIIPCACIIACTCA I10 Q)opMyne:
/

R=p 3
Beanunna p , XapaKTCpulyronias 3aBUCUMOCTL COIMPOTUBJICHHUA ITPOBOJHHUKA OT MaTCpurajia, U3
KOTOPOI'0 OH CACJIaH, U OT BHCIIHUX YCHOBHﬁ, HAa3bIBACTCA yoeﬂbeIM
conpomueiieHuem BEIeCTBa.
yL[GZEJ'ILHOC COITPOTUBJICHUEC — OTO COIMPOTUBJICHUC ITPOBOAHHKA I[J'II/IHOfI IMu MOMEPEUYHOC CCUCHUC 1
MM

[o] =0 -

Pabouas dopmyna 1iis onpeneneHus BEJIMYUHBI P ONBITHBIM ITyTEM:

LTET B

A4
LWL

14
VL
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P~

RS
!

Yaenvnoe anexmpuiecxkoe conpomuénenue HEKOMOPHLX 6eusecms,

O - v
B M’m (npu t = 20 °C)

Cepebpo 0,016 | Haxkenun 0,40 | Huxpom 1,1 |
Mens 0,017 | (cunas) (crnas) }
3os0T0 0,024 | Magrasus 0,43 | ®expans 1,3 |
| ATIOMUEHH 0,028 | (cnnas) (cnnas) I
Bonsdpam 0,055 | KomcraHTaH 0,50 | I'pacdhur 13
HKeneso 0,10 | (cunas) | @apdop 1019
Ceurern 0,21 | Pryts 0,98 Jf:360mrr 1020

HpaKm uueckasn uacmo

1. TlTo BAX pacuuTats 11t CBO€Tro BapraHTa Tpu 3HaueHus R. Pe3ynbTaThl 3anmucarh B TaOIHITY.

LA

uB

R,Om

R cp,,OM

9

OM*MM2

M

Marepuan

2 Haiitu ero cpeaHee 3HaYEHUE.
3. Ilo paboueii hopmyIe onpeaeauTh yaeabHOe COMPOTUBIICHNE, 3HAS UTO

| Bapuant: [=5M, S =1 mm?

Il BapuanT: =13 M, S =1 Mm?

4. Tlo 3HAaYEHUIO YIETBHOTO COMPOTUBIICHUS ONIPEACTUTh MapKy MTPOBOJHHUKA

Bonvm-amnepnusie xapakmepucmuu npoeooHuUKos
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b S

0,8
0,6 /

il LA

0,2 ]

3

0051 2 4 6 8 10 12 14 U(B)

6. OdopMuTe OTYET B IEKTPOHHOM BHUJIE

IIpakTuyeckas padora padora Ne3
OnpenesieHue TeMnepaTrypHoro ko3gpuumneHTa 3JeKTPHYECKOro CONMPOTUBJICHUS
NPOBOIHNKOBOI'0 MaTepuaia

Leaun padotbl OnpeneneHue cpeaHero TeMiepaTrypHoro KodhuireHTa 3IeKTpHIecKoro
COIPOTHBIICHHUS TIPOBOJHUKA

Teopemuueckasn uacmeo

N3ydeHne 3aBUCMOCTH COMIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPhl UMEET BaXKHOE 3HAYCHUE IS
AKCIEPUMEHTAIbHON (PU3MKU M TEXHUKHU. BOJIBIIMHCTBO TOYHBIX U3MEPEHUN TeMIIepaTyphl B
HACTOSIIIee BPeMsI IPOU3BOIUTCS C IOMOIIBIO TaK HA3bIBAEMBIX TEPMOMETPOB COMTPOTHUBIICHUS
(TepmopesuctopoB). OHU MIPENCTABISIOT CO00 MTPOBOIOYHBIE PE3UCTOPHI, TEMIIEpPATypHas
3aBHUCHUMOCTBH KOTOPBIX TIIATENLHO MPOTPalyupoBaHa B CeMaIbHBIX T€PMOCTaTaX. JTU
TEPMOMETPHI TOUHEE, YI0OHEE B UCIIOJIb30BAHUY U IUATIa30H UX CPABHUTEIHHO LIUPE, YEM Y
PTYTHBIX U APYTUX KUAKOCTHBIX TEPMOMETPOB. [l1aTHHOBBIE TEPMOPE3UCTOPHI, HATIPUMED,
MPUMEHSIOTCS B quanasone ot -263 1o + 1000°C. To4HOCTh TaKMX TEPMOMETPOB COCTABJISET
HECKOJIBKO COTBIX JIOJIeH rpajayca, a UX COMPOTHUBIICHUE MPSIMO IPOHOPIHOHATIBLHO TEMIIEpaType.
J71g He cnUIIKOM OOJIBLINX UHTEPBAIOB TEMIEPATyphl (M HE CIMIIKOM HU3KUX TeMIIepaTyp)
yZIeJIbHOE CONPOTUBIIEHUE U JPYTUX METANIOB YOBJIETBOPUTEIBHO OMUCHIBAETCS TMHEHHOM
3aBUCHMOCTBIO

p(t) =p o (1+a-0).

371ech p o - YAEIbHOE conpoTHBIIeHNE Ipu Temneparype 0°C;

EcTtecTBeHHO, Tak k€ 3aBUCUT OT TEMIIEPATYPhI U COMPOTUBIICHHE JTFOOOTO OTHOPOJIHOTO
METaJTHYECKOTO MPOBOTHUKA (PE3UCTOpa), €CIIM OH BECh UMEET ITY TeMIIepaTypy:

R(t) = Ro (1+a-t).

J17is1 GONBITMHCTBA YUCTHIX METAJIOB TeMIIepaTypHbIA KOAPOUIIUEHT COMTPOTUBICHUS OIM30K K
BENUYMHE, paBHOU 1/273=3,67 10'3( "C)'1 , KaK BUIHO U3 CJIEIYIOIIeH TaOIUIIbI.
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Ta6auua 1. TemneparypHbie KOADGUIIUEHTHI JIEKTPUIECKOTO CONTPOTHUBICHUS HEKOTOPBIX
MeTaJuI0B B AnanazoHe remneparyp ot 0 1o 100 ° C.

IIpoBoaHuk a, (°0)? IIpoBoanuk a, (°0)*t
Huxeins 0,005866 30110TO 0,003715
Keneso 0,005671 unk 0,003847
MoubaeH 0,004579 Cranb (cruiag) 0,003
Bonshpam 0,004403 Huxpowm (cruiag) 0,00017
AJTFOMUHHH 0,004308 Huxpowm V (criaB) 0,00013
Menb 0,004041 ManranuH (CIuIaB) 0,000015
Cepebpo 0,003819 KoHcranTaH (cruiaB) 0,000074
[TnatrHa 0,003729

Ilpakmuueckasn wacmeo

1.ITo manHbIM TaOnuibl HocTpoiiTe B mporpamme Excel rpaduk 3aBUCHMOCTH COMPOTUBICHUS
Metaiuia oT TeMneparypsl no mkane [enscus. BHUMAHUE. [1pu nanecenun
AKCIEPUMEHTAJIbHBIX TOYEK Ha rpaduK, HE COSANHANTE COCEAHUE TOUKH JTMHUSIMU.

B |T°C |3 |34 |38 |42 |46 |50 |54 |5 |62 |66 |70 |74 |78 82
1 0 8
RO |8 |83 |84, (8 |87, |88 |89 |9 [92, |94, |97, |99, |100, |10
M 2 |2 5 9 1 2 3 1 |7 9 1 1 8 2
B |[T°C |3 (34 |38 |42 |46 |50 |5 |5 |62 |66 |70 |74 |78 82
2 0 8
RO |8 |81 |8 (83 |84, |85 |86 |8 [89 |90, |91, |92, |93,6 |95
M 0 1 3 6 8 8 |4 3 5 3

2.Tak kak mpearnoaraeTcs, 4To 3aBUCUMOCTh R(t) sBIIseTCS TMHEHHOM, TPOBECTH MHTEPIIOIAINIO

3KCH€pI/IMeHTaJ'IBHI)IX JaHHBIX, KaK IIOKa3aHO Ha pI/ICYHKe.
.l
R,

3. lns onpeneneHus: BEJIMUYUHBI TEMIIEPATYPHOTO KOI(PPHUIIMEHTa COPOTUBIICHUSI METAIIIOB,
BBIOEpPUTE Ha MPOBEICHHOM MPSIMOM JIBE TOYKHU MPU HEKOTOPBIX TeMiieparypax tl u t2 (;xenaTenbHO
BHE Jara3oHa U3MepeHuil).
ITo popmynam

R, =R“{ 1+a-ty)

R: =R“{ 1+a-1;)
[Tocne ucknrouUeHUs: HEU3BECTHOM BEJMUMHBI R 0 U3 3TOM CUCTEMBI YpaBHEHUI:
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le{ 1+a-t:) = Ry/( |+IJ'.'I]J' .
JUIsL OTIPE/ICIICHUS TEMIIEPATYPHOTO KOA(M(UIIEHTA COITPOTUBIICHHS MOJyIaeTCs pacueTHasI
dbopmyna:
o= T Y
t,-R =t R,
4. BeruuciivB 3HaYCHUE 0 TI0 3TOH popmyre.

5. CpaBHUTE TIOJIyUEHHOE 3HAYEHHE O CO CIIPABOYHBIMU JTAHHBIMU TAOIHIIBI 1.
6. ObopmuTe OTUYET B IJCKTPOHHOM BHJIC

IIpakTnueckas padora Ne 4
CBoiicTBa IMJIEKTPUYECKHX MATEPHATOB
esn padoThi:
1. Hay4auThCsl pacCUUTHIBATh XapaKTEPUCTHKH JIEKTPOU30ISIIIMOHHBIX PAJNOMaTEePHaIoB
2.IIpaBUIILHO OTIPENENATH U OIICHUBATh H3MEHEHUE CBOICTB B 3aBUCUMOCTH OT NU3MEHEHHS
YCIIOBUH DKCIUTyaTalluy
3. [IporeMOHCTPUPOBATH TEOPETHUECKHIE 3HAHUS 110 TeMe «JMINIeKTpruecKie MaTepralTbhy

Ka)K)IBII\/’I CTYACHT BBITNIOJIHACT MPAKTUYCCKYIO YaCTh IO JaHHBIM U3 Ta6J'II/IIII)I JJId CBOCTO BapHaHTa.

Pacuernas yacts odopmisieTcss B BUAE 3a7auH, T/I€ 0053aTebHO JTOHKHBI OBITh YKa3aHBI:
Ucxoausie manabIe

Benuunnbl, KOTOphie HEOOXOIUMO OTIPECIIUTH B TIPOIIECCE PACUETOB

DopMyJIbI ISl PaCYETOB BCEX BEJIMYMH U MTapaMETPOB

PacueTsl 1 KOHEUHBIN PE3ybTAT C YKa3aHUEM €IUHUIL] U3MEPECHUS

[TosiHBIN OTBET, B KOTOPOM JIOJHDKHO COJIEPKATHCS MOSICHEHUE TTOTYYEHHBIX PE3YyJIbTaTOB

oo E

3apanue 1. OnpenenuTh BEIUYUHY, XapaKTEPU3YIOMIYI0 CBOMCTBA M3OJSIMOHHOTO Marepuala.
Kaxaplii CTyIeHT JOJDKEH pacCuuTaTh NMapaMeTp, YKa3aHHbIM B MHIWBHAYaJIbHOM 3adaHud. Jliis
pacyeToB MOJB30BaThC (POPMYIIOH :

U .
Enp.ZT , TIe

Enp.- anekrpuueckas mpoyHOCTh MaTepuaa
Unp.- HanpsikeHue mpo0ost
h- TosmMHA IUAIEKTPHUKA

Baz[a}me 2. B HHAUBUAYAJIIbHOM 3aJaHHU YKa3aHO Ha HW3MCHCHHUC OJHOIO H3 IIapaMETpOB
HU30JLIOUOHHOI'O Marcpualia. HCO6XOI[I/IMO paccunTarb, KaK AAHHOC H3MCHCHHC IIOBJIMACT Ha
APYTUe XapaKTCPpUCTUKHU MaTCpUaJIa. I[J'ISI 9TOro HCO6XO,I[I/IMOZ

1. Onpenenuts BEIMYUHY M3MEHEHHOIO IapaMeTpa B COOTBETCTBUHM C  HHAWBUAYaJIbHBIM
3aJJaHHEM.
2. [Tone3ysce hopmymnoit Enp.Z% paccuntats oany u3 BeauuuH (E1, Umnp.1, h1), ykazanuyto

B 3a7aHuu Ne 2 Ballero BapuaHTa.

3. OHpe,[[eJ'II/ITL, Ha CKOJIbBKO HU3MCHHUTCA BCIIMYMWHA, YKAa3dHHAA B BallICM 3adHWUH. HO}ICHI/ITL,
MoYCMYy MporU3011JI0 JAHHOC USMCHCHUC.

3aganue 3. /{14 onpeneneHns BEIUYMHBI, YKa3aHHOM B BallleM BapUaHTE,
HE00X0IMMO TMOJIB30BAThCA Cleytomen GopMynoi:
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ml-—mO
moO

W% =

*100% , roe

W% - rurpoCcKONMYHOCTh MaTepuasa
Mo - TepBOHAYaJIbHAs Macca MaTepualia B HOPMAJIbHBIX YCIOBHUSX
m1 - Mmacca marepuana, Iocje BbIAEPKKU €ro B YCIOBHSIX OBBIIIEHHON BIaKHOCTH.

HOSICHI/ITI), MMO4YeMYy MCHACTCA MacCa JUIJICKTPHKA B YCIIOBUAX MMOBBIIICHHOM BIaKHOCTH.

Bonpocs! nis Bapuanrtos 1,4,7,10,13,16,19

Onpeneanrs:

1.Kakoe makcumManpHOE HanpsbkeHne UTp. MOXKET BBIZIEPKATh TUDIIEKTPHUK.

2.Kak ¥ Ha CKOJIbKO U3MEHHUTCS HaIpsHKEHUE MPo00st TUAIICKTPHUK, €CITU IEKTPUUYECKask MPOYHOCTh
ymenbiutes Ha N %.

3. Hackoibko M Kak M3MEHUTBCS Macca IUAIEKTPHUKA, €CJIM €ro T'MIPOCKOIMMYHOCTh COCTAaBIIAET
W%.

Bonpocs! nis Bapuanrtos 2,5,8,11,14,17,20

Onpeneanrs:

1.OnexTpudecKkyro IpOYHOCTh AU3IeKTpuKa EOo.

2.Kak 1 HaCKOJIbKO U3MEHMTCS JIEKTpUYecKasi IPOYHOCTh JUAJIEKTPHUKA, €CIIM HapshKeHUe npooos
U np. yBenuuutcst Ha N%.

3.IlepBoHauanbHyl0 Maccy AMIJIEKTpUKa Mo, ecau npu rurpockonuyHocty W %. mocine
MOMEIIIEHUS B YCJIOBHS MOBBIIIEHHOM BIIaXXHOCTU Macca JUAJIeKTprKa paBHa Ml.

Bonpocs 1iis Bapuanros 3,6,9,12,15,18,21

Onpeneanrs:

1. TomuuHy U30JIAMOHHOTO MaTepHaia, HEOOXOAUMYIO JIJIsl pabOThl MPU JAHHOM HAMPSHKCHUH.

2. Hackonpko ¥ Kak HEOOXOAMMO W3MEHHTH TOJIIMHY JUIJICKTPUKA, €CII €ro JAJICKTpUYecKas
MPOYHOCTh YMEHBITUTCS Ha N%.

3. OnpenenuTh TUTPOCKOMTMYHOCTD AuAIeKTpruka W, eciii mpu MOMEIIEHHH BO BIXKHYIO CPEIly €Tro
Macca yBEJIMYMBAETCS B N pa3

NBap. | moKr. Mikr. | Eo, MB/m h,mMmm Unpo, kB N% W% n
1 2 - 15 0,8 - 10 12 -
2 - 1,2 - 1,3 40 15 8 -
3 1 - 25 - 32 6 - 1,1
4 3 - 45 1 - 13 15 -
5 - 1,5 - 1,2 55 14 20 -
6 4 - 67 - 55 15 - 1,6
7 0,5 - 35 0,5 - 20 10 -
8 - 1,7 - 0,9 67 12 13 -
9 0,6 - 53 - 24 23 - 2,3

10 - 15 0,8 - 10 12 -
11 - 1,2 - 1,3 40 15 8 -
12 1 - 25 - 32 6 - 1,1
13 3 - 45 1 - 13 15 -
14 - 1,5 - 1,2 55 14 20 -
15 4 - 67 - 55 15 - 1,6
16 0,5 - 35 0,5 - 20 10 -
17 - 1,7 - 0,9 67 12 13 -
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18 0,6 - 53 - 24 23 - 2,3
19 2 - 15 0,8 - 10 12 -
20 - 1,2 - 13 40 15 8 -
21 1 - 25 - 32 6 - 1,1

KOHTpO.]'IbHI)Ie BOIIPOCHI:

1. Kak u mnoueMmy uH3MEHSETCS AJIEKTpUYECKass NIPOYHOCTb MAMIJIEKTPUKA IPU TOBBIILICHUU
TeMIleparypbl?

Kakue daxTops! BIUAIOT HA BEIOOD TOJIIIMHBI AUAIIEKTPUKA?

3. Kakue snextpoduzndeckre CBOWCTBAa HEOOXOMMO YIUTHIBATH IPU BBIOOPE JHAIEKTPHKA?

N

IIpakTnueckas padora NeS
PaGota co 3/1ekTpoHHBIMHE cipaBouHuKaMu. MccieqoBanne pe3ucTopos

Hean padorsli: ChopMupoBaTh MPAKTUYECKHUE HABBIKMA TIO OMPEEICHUI0 OCHOBHBIX MapamMeTpOB
pe3ucTopa U MoI00p PE3UCTOPA MO AITEKTPOHHBIM CIIPABOYHUKAM B COOTBETCTBUU C TPEOOBAHUSIMHU
Teopemuueckasa yacmep

JInst mpaBWIIBHOTO BBIOOpA pe3ucTOpa HEOOXOAMMO 3HATh BEIWYMHY €ro CONpPOTUBIEHUA R,
pacceMBaeMyl0  MOIIHOCTh PpM  JIONOJIHUTENbHBIE  YCIOBUSA  OSKCIUIyaTallUH. Otumun
JIOTIOTHUTEIbHBIMU YCJIOBUSIMUA B OCHOBHOM OINpeEJeNseTcss BbIOOp Tuna pesucropa. s uznenuit
00IIEeTPOMBIIIITICHHOTO Ha3HAYEHHUsI HanboJiee 4acTo MpuMeEHsIoTcs pe3uctopsl TunoB BC u MJIT.
Kpowme Toro, B 3Kkcmtyataliuu HaXoAsITCsS PE3UCTOPBI ¢ MAPKUPOBKOM:

MT — MeTa/uIM3upOBAHHBIEC TETNIOCTOMKUE;

MUJIT — MeTaJuTM3upOBaHHbIE JTAKUPOBAHHBIE TEMJIOCTONKHE;

MOH — meTannokuCcHEIE HU3KOOMHBIC;

KHM — xoMNO3UIIMOHHBIE U30JIMPOBAHHBIE MAJIOTa0APUTHBIE;

VJIN — yraepoaucTelie TaKUpOBaHHbBIE U30MEPHIIbHBIE;

BJITT — GopoyriiepoarcThie JaKUPOBAHHBIE TPEIIE3NOHHBIC;

MUJIIT — meTanan3upoBaHHbIe JAKHPOBAHHBIE MPEIE3UNOHHBIE;

BC — Bnarocroiikue;

[19B — nmpoBoI0YHBIE IMATMPOBAHHBIE BIIArOCTOUKHE.

[Tocne BbIOOpa THIla pe3uCTOpa Ha IIKaJle HOMHUHAJIBHBIX MOIIHOCTEH BHIOMPAECTCS MOIIHOCTD
pesucropa. Hampumep, a1 Ha3BaHHBIX THUIIOB PE3UCTOPOB IIKala HOMHHAIBHBIX MOIIHOCTEH
BBITJIATUT CIAEAYIOIINM 00pa3oM:

Puon= 0.125 BT1; 0.25 BT; 0.5 B1; 1.0 B1; 2.0 B1; 5.0 BT; 10.0 BT, (MOC/I€AHNE ABA 3HAYEHMHS
TOJIbKO 1S pe3uctopos tuna BC).

IIpu BbIOOpE MOIIHOCTH PE3UCTOPA I0JZKHO BHIIOJIHATHCS YCJI0BHE:

Piow> Py

HomuHanbHOE 3HaUeHHE COTPOTUBIIEHUSI PE3UCTOPA BhIOMpaeTcs Hanboee OIM3KUM K PacCueTHOMY
IO IIKaJe HOMUHAJIBHBIX BETMYMH MOCTOSIHHBIX COMPOTUBIECHUH C y4EeTOM IOMYCTUMOro pazbpoca.
Pe3ucTtopbl Ha3BaHHBIX THUIIOB BBIIYCKAIOTCS CO CIEAYIOUIUMU 3HAYEHUSIMU JOIYCTUMBIX
OTKJIOHEHUH COMPOTHUBJICHHS OT HOMUHAIBHOTO 3HaueHus: +5%; +10%; +20%. C uenbio CHIKEHUS
CTOMMOCTH ammapaTypbl CIeIyeT CTPEMHUTHCS BBIOMPATh PE3UCTOPHI C HAHOOJBIINM pa3zdpocom,
JOIYCTUMBIM TIO YCIIOBUSIM PAOOTHI CXEMBI.

[Ipu BBIOOpE HOMHUHANA CIEAyeT yOeOWTHCS, YTO HEOOXOOMMBbIH HOMHHAII HAaXOJIUTCS BHYTPHU
MIpeIeNioB, MPeAyCMOTPEHHBIX IS JaHHOTO TUMa pe3uctopa. Hampumep, pesucropsl tTuna BC-0.25
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MMEIOT HOMUHAJIBHBIE 3HaYeHHs B npeaenax oT 27 Om no 5.1 MOwm, pesuctopsl tuna BC-2 — ot 47
Om 10 10 MOM 1 T.11.

Ipumep. [lns ycTaHOBKM B IIeMM CMEUICHHUS TPAH3UCTOPHOTO Kackaga Tpedyercs moao0paTh
pesuctop, umeromuii conporusienre 3510 Om; pacueTHOE 3HAUEHUE TOKA, MPOTEKAIOILIEr0 Yepes3
pe3ucTop, paBHoO 5.4 MA.

Bribupaem tum pesucropa MJIT. OnpexnersieM MOITHOCTb, BBIJIEISIEMYIO B PE3UCTOPE.
P,=12R=(5.410%)2-3510=0.092 Br.

BribupaeM HOMHUHAJIBHOE 3HAYEHUE MOIIHOCTH PE3UCTOPA.

PHOM: 0.125 Br.

VY4auThIBasg, YTO BEJIMYMHA COMPOTHBIICHUS [TAHHOTO PE3UCTOPA OIpPENENeT PEKUM pPadOTHI
TpaH3WCTOpAa W JOJDKHA TI0 BO3MOXKHOCTH OJHM3KO COOTBETCTBOBATH pACUETHOM, BBHIOMpaeM
MUHUMAaJIbHYIO BennauHy fomycka DR = 0.5 %.

[To cmpaBouHol Tabnuie yOeXgaeMcs, 4YTO HEOOXOIuWMas HaM BEJIHYMHA COMPOTHBIICHUS
HAXOJUTCSl BHYTPH JHMAaIra3oHa CONPOTHBIICHHH, Ha KOTOPHIE M3TOTABIMBACTCS BHIOpAHHBIA HAMU

THUI PE3UCTOPA.

o mkane HOMUHANBHBIX 3HAUEHUH BbIOMpaeM ONMKaNIIyI0 BEIMUYMHY CONIPOTUBIICHUS

Ruow = 3.6 kOm.

Takum oOpazom, Hamu BeIOpaH pezuctop MJIT — 0.125 + 5% 3.6 kOwm.

3aoanusn na npakmuuecKkyro paoomy:

3aoanue 1

PacmndpoBats pe3ncTopsl 1o KapToukam 3a1aHui

-ONpPENICINTh OCHOBHBIC ITapaMETPhl PE3UCTOPOB U3 Habopa pPEe3MCTOPOB pa3HONl MOITHOCTH

paccenBaHUS:
-THII PE3UCTOPA,

-MOIIIHOCTb PacCEUBAHMS,
-HOMUHAJILHOE CONPOTHUBIICHHE,
-IOTTyCTUMOE OTKJIOHCHUE,

-TemnepatrypHbiid kodddurment conpotuienus (TKC)

Bapuant 1 Bapuant 2 Bapuanr 3 Bapuant 4 Bapuant 5 Bapuant 6
C2-23-2 M16 | MJIT-0,5 C2-11-13M2 | P2-11 M22 [15B-5 K27 MIJIT-1 K51 1
+5% 680E C +10% +5% +10%
BJIIT-1 IM3 | [I9B-5 6x8 MJIT-0,25 YJIN-0,25 (C2-23-1 380R | I12B-3 160k
+10% +10% 82x U K78 £2% C +20%
C1-15-0,5180 | C2-11B 7R1 BJIIT-1 M29 C1-13B 7x9 P2-9 8kl +5% | C1-14B 1M3
+0,1% 41 +10% +1% +1%
I[19B-3 5M9 C5-7M33 I[19B-3 320x | MJIT-2 270 MJIT-0,125 KJIM-0,25
+10% +10% +5% +10% 78R +10% 2k3 £2%
MJIT-0,25 BJIIT1-0,5 5x2 | P1-35B-0,25 | [I9B-3 43K VYJIN-0,25 P2-9 140k C
M36 £5% +0,1% 120K £2% +20% K44 +£1%
C1-14A 5R6 | C1-6-0,25 180 | KUM-0,25 KNM-0,125 C1-9 5x6 +2% | KIM-0,25
+0,2% +0,2% K38 £1% K53 £1% K48 +£0,2%
3aoanue 2
Bri6path pe3ucTop ¢ yu€Tom cleayronuX JaHHbIX:
Tox(nocmoa | Homunane- | /lonyc | Beioenae- | Homuna | Tun Buwiopa
HHbLIL), Hoe K masn JIbHOE pesucmopa HHbLU
npomekaio- | cCORpomue- MOWHOCM | 3HAYEHU pezucm
wuil yepes nenue, Om be e op
pe3ucmop, pesucmop | MOwHOC
He Oonee, A e, Bm mu
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pe3ucmo
pa, Bm
B1 | 1.0,012 1.1234 1.+1 Pezucmopui
2.0,027 2.2456 2. %10 NOCMOAHHbIE
3.0,031 3.4567 3.15 HEenposoyHbvle
B2 | 1.0,025 1.2567 1.+1 Pezucmopui
2.0,041 2.3456 2. %10 NOCIMOAHHbIE
3.0,054 3.7890 3.5 NpOBOUHbIe
B3 | 1.0,013 1.1456 1.+1 Pezucmopwi
2.0,033 2.3478 2. %10 NOCMOAHHbIE
3.0,076 3.6789 3. 15 HEenposoyHbvle
B4 | 1.0,034 1.6754 1.+1 Peszucmopui
2.0,045 2.3456 2.+10 NOCMOAHHbLE
3.0,088 3.3567 3.15 npoBoUHble
B5 | 1.0,038 1.4789 1.+1 Pezucmopui
2.0,055 2.6789 2.+10 NOCMOAHHbLE
3.0,063 3.3456 3.15 HEenpoBoOYHbIE
B6 | 1.0,01 1.7689 1.+1 Peszucmopwi
2.0,077 2.1234 2.+10 NOCMOAHHbBLE
3.0,095 3.5678 3.15 npoBoUHble

OdopmuTe OTUET B AIEKTPOHHOM BHJIC

KoHTpoJsibHbIe BONIPOCHI M 3aJaHUS

1 Kak kmaccupuiupyroTcst pe3sucTopbl IO THITY MPOBoasIero yiemMenta’? [lpuBeaure npuMepsl.
2 HazoBuTe OCHOBHBIE TapaMETPhl PE3UCTOPOB.

3 HazoBuTe €IUHUIIBI U3MEPEHHS COITPOTUBIICHUS.

4 Kak 0003Ha4aroTCs pe3UCTOPhI HA ANEKTPUIECCKON MPUHIIMITHAIBHON cxeme?

5 IlpuBenute nmpuMepsl 0003HAYCHHSI HOMHHAJIBHOTO conpoTuBiieHust B Om, kOM, MOwm.

6 [IpuBeaure nprumepsl 0003HAYEHUS MOUTHOCTH PACCEHMBAHUS Ha DJIEKTPUUECKON
MPUHIUIHATIBLHON CXeMe.

IIpakTnyeckas padora Ne6
Pabora co 3/1eKTpOHHBIMEU cipaBoYHMKaMu. McciieqoBanne KOHIEHCATOPOB

He.ﬂb pa60T1>1: HAaYy4YUTbBCA OIPCACIIAT MAPKHUPOBKY M HOMHMHAJIBI KOHIACHCATOPOB HCIIOJIB3Y:
QJICKTPOHHBIC CIIPAaBOYHUKHU
Teopemuqecmm uacmo

1.

p-
n-
“-

MapkupoBKa KOHJICHCATOPOB COCTOUT U3 OYKBEHHO-IIU(DPOBOTO KOJIA:

o [lepeuviii snemenm (6ykevl u yugpovl) 0003HAYAIOT TUI KOHJECHCATOPA.

e  Bmopoti snemenm (yughpol u 6ykevt) 0003HAYAIOT paboyee HANPSHKESHUE.

o Tpemuii snemenm (Yugpuvl u 6ykési) 0003HAUAIOT HOMHUHAIIBHYIO €MKOCTh KOHJICHCATOpa U
€IMHUILY U3MEPEHUS.

nuKodapasisl

HaHo(hapabl

MUKpOhapasbl

o Yemeepmuiii snemenm (yughpvl) — NOMyCTUMOE OTKIIOHEHHE OT HOMHMHAJA B MPOLIEHTaX WM
OYKBEHHBIN KOJI, 3HAUCHHE KOTOPOTO OMPEENAIOT 1Mo Tabnure 1

o [Iamviti 2nemenm (6ykea)-oboznauaem ko0 TKE, KOTOPBII ONpPeensioT B COOTBETCTBUH C
Tabmunen 2
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Hpumep: K42 250B 0,1u + 5% H o3HadaeT: KOHAEHCATOP MOCTOSHHON €MKOCTH, OyMaKHBIN
METaJUIM3UPOBAHHBINA, HOMHHAJIbHAA eMmKocTh 0,1 Mukpodapana, AOMYCTUMOE OTKIOHEHHE OT
HomuHana 5%; padouee Hanpspkenue 250B; H- kon TKE, koTopslii cooTBeTCTBYET 3HaUeHUI0 M33.
2. Ha manoraGapuTHBIX KOHACHCATOPAX MEPBBIN U BTOPOH IIEMEHTHI HE YKA3bIBAIOT.

Mpumep: 100p KV o3nagaer: HomuHan — 100 mmkodapan; K- koampoBanHOe 3HaYeHHE
JOIYCTUMOI'O OTKJIOHEHHMsI, koTopoe cooTBeTcTBYeT 10%; V- xon TKE, koTopslil cOOTBETCTBYET
3Hauenuto M1300.

Taomuua 1 Kitace Tounoctu Tabmuna 2 YcimosHoe o60o3Hadenue rpymmn TKE
Tounocts | Konuposanmoe O6o3Hau. Byks. O6o3Hau. Byks.
% 0003Ha4YeHHE rpyIIEI KO rpyIBI KO
+ 0,001 E T1100 A M220 R
+ 0,002 L T160 G M330 S
+ 0,005 R 133 N M470 T
+0,01 P MIIO C M750 U
+0,02 U M33 H M1300 Vv
+ 0,05 X M47 M M1500 Vv
+0,1 B(CK) M75 L M2200 K
+0.2 CY) M150 P M3300 Y
+0,5 D(T)
+1 F(P)
+2 G(JT)
+5 JM)
+10 K(C)
+20 M(B)

3. B tpex3HauHOM KOJie¢ — mepBbIe J1BE€ IU(PHI 3HAYAIINE, TPEThI — MOCIEAYIOUIee KOJIUYECTBO
Hyuei (ecau 9, To nenuth Ha 10)

Ipumep: 102 = 10 +aBa Hyns = 1000nd;B derbipex3HAYHOM KOJie¢ — TEpBBIC TPH LU(PHI

3Havallue, YeTBepTas — KOJMUECTBO MOCIeNyIOmuX Hynel (eciu 9, To nenuthb Ha 10)

MMpumep: 3322=332+a8a Hyns1=33200nd=33,2 ud

Hpakm uueckasa uacmo

3ananme 1
Onpenenuts MapKUpPOBKY KOHIEHCATOPOB
Ne Bapuanra 1 2 3 4 5
Mapku K41 2500B | K40 200B 1u | K70 100B | K71 160B 1u | K73 400B 1u
KoHJeHcaTopoB | 20u + 10% M | + 10% H 01u+5%P |+2%M +20% H
K21 1608 | K21 250B | K22 35B 750p | K10 25B 3u | K10 50B 22p
160p 1C 560p /14 cC BN UM
300p FR 30n GC 7uJH 80n KM 3u MR

3aganme 2 OnpenenuTb 3HAYEHHE EMKOCTH, KOTOpoe 0003Ha4yaeTcsi B COOTBETCTBUHM C
MEXJIyHapOJAHBIMH CTaHAAPTaMU TPeMs WIM YeTbIpbMs LUbpaMu (€JUHULBI U3MEPEHHs Beeria
nuKopapanml).

Ne BapuanTa 1 2 3 4 5
Mapxku 109 229 479 339 159
KOHJIEHCAaTOPOB 150 220 470 330 680
472 332 102 152 222
333 683 153 473 103
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1622 4753 1231 3322 4563

6541 2341 5212 2211 3322

3ananne 3 3anoaHuTe TA0JANILY

Bapuant Mapka Tun [TapameTpsl KOHAEHCATOpA

KOHJIEHCATOpa | AMSJICKTPUKA | HomuH. Honyck | TKE Pabouyee
€MKOCTh HallpsDKEHUE

1 KM-3
KJ0-2
K-21-7

2 K10-47
K40-Y
KCrI-1

3 CI'M-1
KJIC-1
K53-6

4 KIIC-3
K73-9
K-15-4

5 K22I1
KTII-2
MBI'T

Odopmute OTYET B 3JIEKTPOHHOM BHJIE

KoHTpoJibHBbIE BOIPOCHI

1.KnaccuguuumpoBath KOHAEHCATOPHI IO THITY AUIJIEKTPUKA.

2.J1aTh XapakTepUCTUKY TMOCTOSHHBIX, IEPEMEHHBIX U MOJACTPOCYHBIX KOHAEHCATOPOB. OTMETUTH
UX OTJINYME, YKa3aTh 00JaCTh MPUMEHEHHS IEPEMEHHBIX U MOJACTPOCYHBIX KOHJCHCATOPOB.

IMpakTueckasi padora Ne7 «MccienoBanue Tpancgopmaropa»
Heas pabdoThl: M3y4YUTh TMPAKTUYECKH KOHCTPYKIHIO oOaHOda3HOro TpaHchopmaropa w
MPUOOPECTH MPAKTUYECKHE HABBIKH IMPOBEPKU OCHOBHBIX TEXHUYECKUX JAHHBIX
Teopemuueckas wacmo

KoncrpykTuBHBIE 0cO0eHHOCTH TPaHcopMaTopa

[ __. [ ————— 1
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EL_?L o 1! LB, ik J_; 5—!—::
g ' | |
i I o W I o HE
[ w8
T =+ ) | | P \ H—
| e ! B P el
.________+ | oo

ﬁ+ |@ CT IHEEE Ot

Epomes 0f
Onnodasnble TpaHcHoOpMaTOpbl Kraccuguyupyromes 1O TUIY MarHUTONIPOBOAA Ha OpoHesbie,
cmpedichegvle U MmopouUdaIbHule.
bpoHeBbie cepAeUHUKH HCTHONB3YIOTCS Tpu MoimrHocTu MeHee 150B*A u wacrota mo 8 kI,
cTpexHeBbie pu MOIIHOCTH OT 150 no 800 [B*A] u wactore mo 8 kI, TopouganbHBIE — TPH
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motaocTH 250 [B*A], wactore cBbime 8 k1.

B OponeBoMm cepaeuHuke TpaHchOpMaTOpa OCHOBHOM MarHUTHBIM NOTOK pa3aBaMBaeTCs, YTO
IIPUBOJUT K YBEIMYEHHUIO IOTOKa paccesHus. PacronokeHne oOMOTOK Ha OJHOM (CpEaHEM)
CTep)KHE TpaHc(hopMmaTopa yaydllaeT UX CHEIUICHHE W 3allUIIaeT OOMOTKH OT MEXaHHYECKHX
BO3JICHICTBUM W JJIEKTPOMAarHUTHBIX IomeX. Takasg KOHCTpyKUMs o0O0jajaeT HaumOOJBbIINM
paccerBaHHEM OCHOBHOTO MOTOKA, UCHOJIB3YETCSI IPU MaJIbIX MOLTHOCTSIX.

B crepxHEBOM MO3TOMY CcepAeuHUKe TpaHchopmaropa Ui YIYYIISCHHS CHETUICHHS OOMOTOK
MIEPBUYHYI0 U BTOPUUHYIO OOMOTKHM DPa3BOJAAT IO JABYM CTEPKHAM U INPU HAMOTKE YEpPEIyIOT
MOCJIONHO. B Takoi KOHCTPYKLIMU OTOK paccessHUsl MEHbLIE, YeEM B OPOHEBOM.

TopoumanbHass KOHCTPYKIMS CepledyHHKa TpaHchopMaTopa 00JagaeT HAaUMEHBIIUM MOTOKOM
paccesiHusl, O1arofaps KpyroBomy JABM)KEHMSI CUJIOBOM JIMHUM OCHOBHOTO MAarHUTHOTro notoka o u
XOpOIIEMY CHEIUICHUI0 OOMOTOK (M3- 32 HAMOTKH 1O BceMy Topouay). OrpaHruueHue no MOUTHOCTH
CBS3aHO C IUIOXUM OXJIQXKJIEHHEM OOMOTOK M TEXHOJOTMYECKHMMH TPYIHOCTSIMH H3rOTOBJICHUS
topouna. Ilonepeunoe ceueHue Topouaa U CTEpKHEH NpHOIMKAETCS K OKpyryiod ¢opme, 4To
MI03BOJISIET SKOHOMUTh MaTepuaj cepAeUHHKa.

CepneyHHKHM MarHMTONPOBOJIOB HM3rOTaBIMBAIOTCA B BUJE JIEHT, IUJIACTMH WJIM NPECCYOT U3
(heppOMarHuTHOTO MOPOIIKa ¢ A00aBICHUEM KpeMHHMs (HEOOIbIION MPOIEHT, TaK KaKk OH MPHAAET
XPYNKOCTh KOHCTPYKLHH) AJIS OFPAaHUYEHHS] BUXPEBBIX TOKOB, MEPHEHAUKYISIPHBIX OCHOBHOMY
noToky. HuskodactoTHble TpaHC(HOPMATOPHI BBHITIOJIHAIOTCS U3 XOJIOIHOKATAaHHON (aHU30TPOITHOM,
M30TPOITHOM) CTaNu, a TaKKe ropsyeKkaTaHHON CTaJu.

XoJoAHOKAaTaHHAas CTallb 00JIaJjaeT BHICOKOW MarHUTHOM MPOHUIAEMOCTHIO U MaJIbIMU Y/AEIbHBIMU
MOTeps MU Ha €AMHUIY Beca, HO SBISETCS JOPOTOCTOSIIUM MeTauioM. B aHu30TpomnHOM

B [Tx]
HOMOMHOKATAHHAA CTANL
L5 16 ———==
ropAYeKaTAHH Had
1,213 CTalE
&
% c heppHT
TMEHTOYHEH IIACTHHYATLIHA 0.2..0,25
CEpOEYHHE CEpIEYHHE y
H | —
A

XOJIOJIHOKAaTaHHOW CTaji HaIlpaBlIeHUE MpoKaTa

JUKTYeT HaIlpaBJIeHUE CUJIOBOM JIMHUM MarHUTHOTO MOTOKAa, MOTOMY YTO B MEPIEHIUKYISIPHOM
HampaBJICHUU YXYALIAIOTCS MarHUTHBIE CBOMCTBa MaTepuana. ['opsuekaraHHas cranb Oosee
SKOHOMMYHAs, HO HMeeT Oojiee BBICOKHE YHAeNbHbIE MOTEpH W 00jiee HU3KYI0 MarHUTHYIO
MIPOHUIIAEMOCThI0. B BBICOKOUACTOTHBIX TpaHcopmaTopax B KauecTBE MaTepuala cepAcyHUKa
UCIIOJIL3YIOT clenyoimee: (Qepput, nepMamion, ambcudep. Ajbcudep HUCMONb3yeTcs s
Jpocceniell  criakuBaroImux (UIBTPOB, T.K. MMEETCS 3amac Mo HAMarHWYEHHOCTH, MepMallIon
MOJBEPKEH MEXaHW4eCKUM Bo3aeiicTBusasM. Depput o01agaeT MIUPOKUM AUANA30HOM PaboOymX
94acTOT, MOATOMY IIUPOKO UCIOJNIBL3YEeTCS B UMITYIbCHBIX TpaHCPOpMaTOpax.

O6MoTkH TpaHchopmaTopa U30JUPYIOTCS APYT OT Apyra. B KoHCTpykiuu TpaHchopmaTtopa oHH
pa3MenIaroTcs Ha KapKace W HCIOJIBb3YeTCs] MEKBUTKOBAS, MEXKCIONHAS M30J1Ms (JaK, BOJOKHO,
x/0 HUTKHA W.T.J.). TUN H30ISALMU 3aBUCUT OT paboueid Temmeparypsl. [IpoBojga ans oOMOTOK
UMEIOT MPSIMOYTOJILHOE WUJIH KPYTJI0€ CEUYeHHUe, MPSIMOYTOJIbHBIE NCHOIB3YIOTCS MPHU MOBBIIICHHBIX
T01<a>1<r Harpy3ku. [Ipu npoexktupoBanuu TpaHcGHOpMaTOPOB BBOJUTCS MOHSATHE MIIOTHOCTUTOKA.

j =

i

np

j=[2.8] A/ mm’

BLI60p IUIOTHOCTU TOKa 3aBUCAT OT PaClOJIOXKCHUA O6MOTKI/I Ha MAar"tuTomnpoBOAC W THIIA
Mar"auTornpoBoaa
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Ilpakmuueckasn wacmeo
[Tonb3ysck cHeUMATU3UPOBAHHBIMHU CalWTaMH, CHELUAJIbHON W Y4eOHOW JIMTEpaTypou, HU3Yy4UThb
KOHCTPYKIHUIO OJHO(a3HBIX TpaHCHOPMATOPOB. BEIMOIHUTE OCMOTP U M3MepeHus. [laHHbie BHECTH

B TaOIUILy.
Tabmuna 1
Ne Texnuueckue JaHHbIE Enun. Tpp1l Tp-p 2 Tp-p 3
103. M3MEPEHHUSI
1 Tun MarHuTONPOBO1A
2 Crnioco6 mpeccoBaHusi MArHUTOIIPOBOAA
3 CeueHrie MarHUTOIIPOBOIA
4 Tum KOHCTPYKITH KaTyIIEK
) KonunuectBo 06MOTOK
6 ConpoTHBICHHE IEPBUYHON OOMOTKH
7 ConpoTuBieHre BTOPUYHOH 0OMOTKHU

N3o6pa3uth cxemy BKIIFOUYECHHSI 0/THO(A3HOTO TPEXOOMOTOUYHOTOTpaHChOpMaTopa.
BriBon:

KoHTpoJibHbIE BONIPOCHI

Uto uzmensier tpancopmartop?

Haznauenue cunoBoro Tpanchopmaropa.

Haznauenue n3meputenbHOTO TpaHchopmaTopa

MO>KHO 7T TOHMKAIOIIHUN TpaHCHOPMATOP MOIKITIOUUTE KaK IMOBBIIAIONTHN?

Mo:XeT i TOK IEPBUYHON WJIM BTOPUIHOM OOMOTKH MPOTEKATh MOMArHUTOIPOBOTY?

UTo mpou30iiieT Ipyu HApYIIEHUN U30JISIIUN MEX Y JTUCTAaMHU IIIMXTOBAHHOTO
MarHuTonpoBoaa?

ok wnkE

IIpakTuyeckasi padora Ne 8
Pa6ora ¢ 3j1eKTpOHHBbIMHU cripaBoYHUKAMU. UcciieioBaHue MOJyNIPOBOHUKOBbBIX IU010B

Leau pa6orel Hayunthes paboTaTh ¢ MOIYIPOBOAHUKOBBIMU MPUOOpAMU, OMIPENENSITh UX
MapKUPOBKY IO CIIPAaBOYHBIM JJAHHBIM, IPOU3BOAUTH MIPOCTEHIIINE PACUETHI C TOMOIIBIO IPaPUKOB
Teopemuueckasa wacmeo

Cucrema yclIoBHBIX 0003HaYEHUI COBPEMEHHBIX TUIIOB UOI0B YCTAHOBJIEHA OTPACIIEBBIM
Crangaprom OCT 11336.919-81. B ocHOBY crcTeMbl 0003HaueHUH NOJI0XKEH OYKBEHHO-ITU(PPOBOI
KOJI.

IlepBblii 31eMeHT 0003HAYEH UCXOTHBIN MOTYIIPOBOIHUKOBBIM MaTepHUalbl, U3 KOTOPOTO
M3roToBJeH auoa. Mcnoms3yroTest OyKBbI MM HUQPHIL:

I' unu 1 — st repMaHus WK €70 COeTMHEHU;

K vnu 2 — st KpeMHUs WU €ro COeTMHEHUI;

A nimm 3 — 1719 coeTMHEHUH Tajuiis;

W nnu 4 — g coenMHenni HHOUS.

BTopoii 3;1emeHT — OyKkBa, Onpeenstomnas moAKIacc (UiIu rpymnmny) npubopa.

J| — st AMOI0B BBINPSIMUTENBHBIX, UMITYJIbCHBIX, MATHUTOAUOJI0B, TEPMOJINO/IOB;

L — BBIIPSIMUTENBHBIE CTONOBI U OJIOKH;

A — muoner CBY;

B — Bapukansr;

W — TyHHenbHBIE U 0OpallleHHbIE TUO/IBI;

H — avoaubie TupUCTOPSHIL;

VY — TpuoHBIE TUPUCTOPHI;
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JI — u3nydarenu (CBETOANOIbI);
I' — reneparopsl myma;
b — muonw! 'anna;
K — crabunmuzaTopsl TOKa;
C — cTaOuIUTPOHBI U CTAOUCTOPBHI.
Tpetuii 3JieMeHT — COCTOUT U3 TpeX IU(p, 0003HAYAOIINX HA3HAYCHUE U KAYECTBCHHBIC
CBO¥CTBA MPHOOPOB, a TAKKE MOPSIIKOBBIA HOMEP Pa3pabOTKH.
YerBepThlii 3jieMeHT (OykBa) 0003HaYaeT KIacCU(UKAIMIO T101a BHYTPH TEXHOJIOTHYECKOTO
THUIIA TIO OJIHOMY WJIM HECKOJIBKUM 3JIEKTPUUYECKUM I1apaMeTpaM.

3aoanusn nHa npakmuuecKkyio paoomy:

3aoanue 1

PacmmgpoBate MapKHpOBKY MOITYIPOBOJHUKOBBIX IPUOOPOB MO KapTOUKaM 3a/1aHUM,3apUCyiiTe
ycioBHOE rpaduyeckoe 0003HauYeHNEe ITUX MPUOOPOB.

Bapuanr Bapuanr Bapuanr Bapuanr Bapuanr Bapuanr
1;7;13;19 2:8;14;20 3;9;15;21 4;10;16;22 5;11;17;23 6;12;18;24
AJI102A-B KJ212A KC447A I'M103A KB105b AJI341E
KVY204A KC182A KJ1209B AJI112M KJA411T K¥Y208b
KJ1504A AJI336K KY101TI' KH102I AJI310[ K/1213b
KBI107A KH102A AJI112J1 KJI221A KY202A 111046
3anongHuTe Tabnuny 1.

MapxkupoBka Pacumdposka Yo Onpenenenue
MOJIyNIPOBOAHUKOBOI'0 MapKHPOBKH MOJIyIIPOBOHMKOBOI0 KaK10I0

npudopa MOJIYIIPOBOJTHUKOBOT 0 npudopa MOJIyIIPOBOAHUKO
npudopa BOI0 npudopa

3adanue 2

B cootBercTBHU ¢ rpaduKOM prcyHKa | onpeaenuTh COMPOTUBICHHUE MOIYIPOBOAHUKOBOTO AUOIa
MIOCTOSIHHOMY TOKY IIPU BKJIFOUEHUHU B IPSIMOM M 0OpaTHOM HAIIPaBJICHUSX, €CIM U3BECTHBI IPSIMOE
1 00paTHOE HANPSHKCHUS - 3HAYEHUS 8351Mb U3 MAOIUYbL O C80e20 8aAPUAHMA.

Jus 3amanus 2 Jus 3amanus3
BapuanTbi Uip Uosp Inp
1,17 0,3 -20 400
2,18 0,6 -20 300
3,19 0,9 -20 200
4,20 1,2 -20 100
521 0,3 -40 400
6,22 0,6 -40 300
7,23 0,9 -40 200
8,24 1,2 -40- 100
9,25 0,3 -80 400
10,26 0,6 -80 300
OO0bsacHUTH PabOTy MOTYIIPOBOJHUKOBOTO IMOIA TIPU
3004 e, mA BKIIFOUEHUH €T0 B MPSMOM U 0OpaTHOM HampaBlIECHHSIX.
2504 Rnp=Unp/ Inp =
2001 ¢ Roop=Uoop/ loop =
1504 ----
ot i
120 80 40 Y| A |  UmsB
B — o5t 772
UoBp, B 5 Ml 29
\\ 15
251 lobp, mA




Pucynok 1 — BonbT-amnepHast xapakrepuctika PucyHok 2 — BosbT-amnepHble XapaKTepUCTHKI
BBINIPSIMATEIIBHOTO J0/1a BBIITPSIMUTEIIBHBIX JUOI0B IIPU PA3IMYHBIX
TeMIlepaTypax
1-100°C,2-25°C, 3—(- 60 °C)

3aoanue3

ITo BAX monynpoBoaaukoBoro auona s remmeparyp 100°C, 25°C, -60°C (cM. pucyHOK 2)
OTIPEJICITUTE COMMPOTUBJICHHE JHO/Ia TIOCTOSTHHOMY TOKY B IMPSIMOM HAIIPaBJICHUH, TIPH U3BECTHOM
Inp . CpaBHuTe moydeHHbie 3Ha4eHUs. OOBICHUTE PA3HUILY B pacuérax

IIpakTuyeckasi padora Ne 9
Pa6ora co 3/1eKTpOHHBIMU cipaBouYHMKaMu. McciienoBanne TpaH3uCTOPOB
Leab padoThl: H3ydyeHUE TUIIOB TPAH3UCTOPOB JUISl PA3IUYHBIX CXEM.
IMopsinok npoBeneHus:
Hcnonb3ys 3eKTpOHHbBIE CIIPAaBOYHUKH,BBIOPATh U3 KaXKJOTO pas3zesnia Mo 0JHOMY TPaH3UCTOPY,
BBINIUCATh UX MapaMeTpbl, HAUEPTUTh KOHCTPYKIIHIO, 3allMCaTh 00JIaCTh IPUMEHEHUSI.

IMpakTuyeckas padora NelQ «Ilogdop 1mo 3JIeKTPOHHBIM CHIPABOYHBLIM MaTepHAJIaM
PAIMOKOMIIOHEHTOB /115 KOHKPETHOTI'0 3JIEKTPOHHOI'0 YCTPOCTBA)
[To 3amanuio mpenojgaBaresis B mOporpamme Splan  HavyepTUTh CXeMy  DICKTPHUYECKYIO
MPUHIUIHATIBHYIO AJIEKTPOHHOTO YCTPOMCTBA, COCTABUTH MEPEUEHb JIEMEHTOB.

Kpumepuu oyenxu nabopamopnoii pabomeol u nPAKMUYECKO20 3AHAMUA:

Oyenka «5» (omauyno)— NpoBeIEHO TEOPETUUYECKOE 0O0OCHOBAHKE PELLICHHUS; 3a]aya pelieHa
palMOHAIBHBIM CII0OCOOOM, BEIYUCIICHHUS BBITIOJIHEHBI 1T0IpOOHO, 63 OInooK;

IpOBE/ICHa MPOBEPKA MOJTYYCHHBIX PE3YJIbTATOB; pelieHne 0(OPMIICHO aKKypaTHO;

Oyenka «4» (xopouto) — B JIOTHYECKUX PACCYKJCHUSAX U PELICHUN HET CYIIECTBEHHBIX OIIMOOK, HO
3aJjaya pelieHa HepaloHaIbHBIM CIIOCO00M, JTMOO0 JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX
olMOO0K, MPOBEICHA POBEpKa

MOJTy4EHHBIX Pe3yJIbTaTOB; pelIeHne 0(hOPMIIEHO aKKypaTHO;

Oyenka «3» (voosnemseopumeinbHo) — B JOTUUECKUX PACCYXKIEHUSIX HET CYLIECTBEHHBIX OIINOOK,
HO JIOIYIIIeHA CYIIeCTBEHHas! OIINOKa B MaTeMaTHYECKUX pacyeTax,

HE MPOBEJICHa MIPOBEPKA MOJYYEHHBIX PE3yIbTaTOB; B 0(OPMIICHNH JIOMYILIEHBI UCTIPABICHUS;
Oyenka «2» (Hey0oenemeopumenbHo)—1UMEIOTCS CYIIECTBEHHbIE OITMOKHU B JTOTHYECKUX
paccyXJeHUSX U B PELICHNH, THO0 OTCYTCTBYET OTBET Ha 3aJlaHHe.

4.1.6. CamocrosiTejibHasi paboTa
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Y CnoBus BBITIOIHEHUS! CAMOCTOSITENILHON pabOTHI:
-[IOJITOTOBKA Tpe3eHTalnii B mporpamme . PowerPoint,mo Temam BBINOJHSAETCS WHIUBHIYaTbHO

WIA TPYNIoil o0y4arommxcss BO BHEYPOYHOE BpeMs. 3amuTa paboThl MPOUCXOIUT Ha Y4eOHOM
3aHATUU. Bo BpeMst 3amuThl ClylmaTead MOTYT 3a/1aBaTh BOIPOCHI IO TeMe paboThl M OLIEHUBATH
pe3ynbTaThl paboTHI.

- cO3JIaHKe M300paXkeHui B mporpamme Paint

Tembl npe3eHTaALM

Beeoenue

Temamuxa npezenmayuii:

CoBpeMeHHbBIE TCHICHIIUN B TIPOU3BOICTBE MAaTEPUAJIOB TSI SJICKTPOHHOM TEXHUKH
1 Ocnoebl mamepuanosedenus

Temamuka npezenmayuii.

Hoseie pa3paboTku BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOIHUKOB
brnaropoansie meTanibl

Martepuansl JJ11 U3TOTOBJICHUS TMOKUX TIEYATHBIX TUTAT
CoBpeMeHHbBIE HHTETPATLHBIC MUKPOCXEMBI

Kpumepuu ouenxu camocmosamenshoit pabomol:
Pacnpeoenenue 6annos npu oyenusanuu npezenmayuii

. AKTyanbHOCTb paboThl — 3 Gaia

. O6veM mpe3eHTanuu — 3 Gaia

. CooTBeTCcTBHE pabOTHI TOCTABJICHHOM IIEJIN U 337a4e — 5 Oasia
. [IpakTiyeckast 3Ha4UMMOCTh pabOTHI, BEIBOJIBI — 3 Oaiia

. CootBerctBue oopmiuenus OCTy - 3 6amna

. Hamume cxem, pucyHKoB, yepTexei — 3 Oaia

. CB0OO1HOE, TPAMOTHOE U3JIOKEHUE MaTepuaia — 5 0aioB

. KomneTrenTHOCTD, 3HaHHE MaTepuaia — 5 OaJlsIoB

01N LN KW —

Oyenka «5» (omauuno) — 27-30 6ai0B (TEMA CUMTACTCS PACKPBITOM, COOIOACHBI MMPaBUIa
odopmIIeHHS);

Oyenka «4» (xopouro) — 23-26 6aI0B (TeMa CYMTACTCS PACKPBITOM, HO COAEPIKHUT HE TOYHOCTH, HE
MOJIHYIO UH(POPMAIIHIO, B IIEJIOM COOJIOCHBI MpaBmiia 0(OPMIICHUS, OJTHAKO €CTh HE3HAYUTEIIbHBIC
po6JIeMbI B 0(pOPMIICHUN);

Ouenka «3» (voosnemeopumenvro) — 18 — 22 6amia (TeMa pacKpbITa HE IMOJHOCTBIO, COACPKUT HE
TOYHOCTH, HE TIOJHYIO HH()OPMAIHIO, UM €CTh 3HAYUTEIBHBIC TPOOJIEMBI B 0()OPMIICHUH );

Oyenka «2»(neyoosiemsopumenvho)— MeHee 22 6aioB (Hal JOKIa0M CISIyeT JOMOJHUTEILHO
mopaboTaTh).

Pacnpeoenenue 6annos npu oyenusanuu pucynxa ¢ Paint (om0 oo 2 6anios)
1. CooTBeTCTBHE Ha3BaHMS U COACPIKAHUS PUCYHKA

2. OpUrHHaJIBHOCTD 3aMbICTIA

3. Bi0op 1BETOBOI raMMBbI

4, MakcuMasIbHOE HCII0JIb30BaHUE BO3MOYKHOCTEH mporpammal Paint

5. PackpeiTre TeMbl (HallOJIHEHHE COJIEP>KaHUEM )

6. CoOnroieHre CpOKOB pabOTHI HaJl IPOEKTOM

Oyenxa «5» (omauuno) — 11-12 Gannos;

Oyenxa «4» (xopowo) — 10-8 Gamios;

Oyenka «3» (voosnemsopumenvro) — 1-6 0aos,;
Oyenka «2» (neydosiremeopumenvHo)— MeHee 6 0ayuioB.
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4.2 IIpome:xxkyTO4YHAS aTTECTALUSA

YcnoBue BBITIOIHEHUS IPOMEXKYTOUHOH aTTecTanuu: GopMoil MpoMeKyTOUHOM aTTECTAIMH 110
qucuuImHe MartepualloBeieHue, JIEKTPOpaaroMaTepraisl U paAuOKOMIIOHEHTHI SIBIISETCA

maddepenunpoBanubii 3aueT. JnddepeHpoBaHHbIi 3a4eT TPOBOIUTCS B (hOpME TECTUPOBAHHUS
Ha iarpopmax Google hopma mnu IpsilonUni

Bomnpocsl Tecta pa3HOYpOBHEBBIE M HAIPABJICHBI HA Pa3IMYHbIC KATETOPHH JCHCTBUI:
BOCIPOU3BEICHHIE, IPUMEHEHNE HH(DOPMAIIH, aHATN3 ¥ CHHTE3 HH(DOpMAITHH.

[IpoBepsiembie pe3yibTaThl 00yuenus: ¥Y1,Y2, ¥3,V4,V5, V6, 31, 32,33,34,35, 36,37, 38, 39

Kypc: MaTepuanoseieHue, 3NeKTPOpaaMoMaTepHantl W paaHoOKOMIOHEHTE. ABTOD Kypca: MpuwKHa C. B.  BapuaHT 1

[> Mpoiity Tect

Konw4ecTeo BONPOCOB AMNMA NpoxXo#aeHna: 15 us 19
Bpewma Ha npoxoxaeHue Tecta (MuHYT): 30

BbiBOAMTb BONPOCHI MO NOPAAKY

NobaBuTe HOBLIN BONPOC B BAPUAHT TecTa:

Bblﬁup OAHOTO OTBETE
Bce eonpochl 3abnoKkupoBaHHLIe BONPOCHI

Mnockui HopnyC MUEDOCXEMBIl C BRIBCOAMK C OAHON CTOPOHBL. f

)

e SIP
DIP
ZIP

Kopnyc c 4BymA pAgamy BbIBOA0E NO ANWHHBIM CTOPOHEM MWUKPOCXENMbI ﬁ

b

SIP
e DIP
ZIP
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Kopnyc C AByMA pAAamMK BbIBOACB NO ANWMHHBIM CTOPOHaM MUKPOCXEMbI
SIP
e DIP
ZIP

HassaHue kopnyca
LGA
QFP
SOP
e BGA

Pacwwdposats HomuHan pesuctopa: 4202
420 kOm
420 Om
® 42 kOm
42 Om
Pacwudcposats HomuHan pesuctopa: 4202
420 KOm
420 Om
0 42 kOm
42 Om

Pacwudpposats HoMMHAN koHAeHcaTopa: 103
10mkP
o 10HD
10ne
100n®

Conocmassme Memann u spynny

Is ~ «

nnatuHa )» + TYronnaskue
\, w, \,
y -~
Mens )» + GnaropoaHse
\, | \,
- -
XpOM )» + NPOBOOHUKOEEIS

. | .

Z U

Zu

Zu

ra

ra

O U
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Conocmassme HassaHue Kpucmannuyeckou peluemiu ¢ ee USO&F&'}H’GHHEM (“) / D’

MekcaroHansHan }

KyGWyeckan rpaseleHTpUpOEaHHaR }

KyOnueckar o0oeMHOLEHTPHDOEAHHER }

3mo mepmudeckas o6pabomka, € pesynsmarme Komopol ,cniaskl Npuobpemarom cmpykmypy, GNUsKYH K pacHOSECHO VAl
(omeem 3zanucame ¢ ManeHsKol SyKekl)

OTHMI
Smo npouecc paspylwieHus Memannoe u cnnasoe nod eosdelicmeuemM okpyxaroujell cpedbi (omeem 3anucams ¢ VAl
ManeHskol 6yKesl)

KOppO3MA

Kakue us nepequcneHHeIX Mamepuanos OMHOCAMCA K NONYNposodHUKOSEIM Mamepuanam A
repMaHuii, nonucTupon, cepebpo
@ repmMaHuil, KpemHuia, docdug rannua
anoMUHKWIA, pacTBoOp caxapa, nnasma

cepebpo, napel pTyTH, pacTeop Hy;SOy

Ymo npedemasnaom cobol nonynposodHUKU VA
IAHUMAIOT MPOMEKYTOUHOE NOMOKEHWE HUIKMMW M TBEPOBIMM OM3NEKTPUKAMM
WX CONPOTHMBNEHWE C U3MEHEHWENM TEMMEPATYPbl HE MEHAETCA
@) 33HUMSIOT NPOMEKYTOYHOE MECTO NO 3NeKTPONPOEOAHOCTH MEXIY METANNMYECKMMI NPOBOAHMKAMMN M AN3NEKTPHKAMK

WX CONPOTUBNEHWE C POCTOM TEMNERATYPBI PacTeT

CuHmemudyeckuld Mamepuan, us KOmMopoao U32omasnusam Uusonayuro nposodos u kabened / ]j'

¢)0pMaﬂbﬂel’H,ﬂ,Haﬂ cMona
@ NonuxnopsyHKUN

nnekcurnac
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NamyHu u 6poH3bl — 3M0O cnNaski Ha OCHOGE
MarHus
LWHKS
®) megu

alMHMUHWA

Teépdocmse Mmemanna no Mmemody BpuHenna onpedenaemcsa

no BEMWYMHE NOBEPXHOCTM OTNEeYaTKa YeTblpexrpaHHoi anmasHoin nupamuabl
no rmyduHe BHEQPEHWA anMa3Horo KoHyca MNK CTanbHOro Wwapuka

® N0 OTHOWEHWIO cunbl F K nnowaaw otnedarka d wapuka guametpom D

c YMeHbLleHUEM mMeMnepamyps! aNeKmpoconpomusneHdue Memannoe
M3IMEHAETCA NO 3aKOHY Bbll'l‘,l'l(_I'IOI:-“I KpMBOﬁ C MaKCHUMYMOM
QOCTaETCA NOCTOAHHBLIM
NOBbIWASTCA

® NagaceTt

Memannel ¢ meepdom cocmoaHuu obnadarom xapakmepHeiMU ceolicmsamu
BbICOKOW MOMEKYMAPHOM Maccoi
@ MeTannuMyeckum Bneckom, NNacTUHHOCTLID;

YEENWHHUBALWWMCA 3NEKTPUYECKMM CONPOTHUBNEHWEM NPH YMEHbLUEHWW TEMNEPATYPbI

A.rmomp onu4Yyeckoe npespallieHue Memanna — 3mo
W3MeHeHue CBOWCTE M obbema MmeTanna
@ NpespaleHKA KpMCTaJ’IJ’IL’IHECKOﬁ PEWETEW B TEEPOOM COCTOAHKMMK
nepexon W3 TBepJoro COCTOAHWMA B HMWAKOE

nepexon W3 HWOKoro COCTOAHWMA B TBepaoe

Mpouecc kKpucmannusayuy Memanna unu cnrasa-smo
@ nepexof U3 XMAKOTro COCTOAHWA B TBepAoe © 00pa3oBaHUenM KPUCTANNUYECKOR CTPYKTYPLI
nepexo B aMopHoe COCTOAHNE
nepexof W3 TBEpPAOroc COCTOAHKMA B rasoodpasHoe

nepexon U3 TBepaoro COCTOAHMA B *WAKOE

HeneimaHuaMu Ha pacmsaxeHue onpedensiom ceolicmea Memannos
XMMUYECUKE
thusmyeckme.
TEXHONOTMYecKue

@ MEXaHWYECKHE
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5 Pacnpe):[e.ﬂem/le THUIIOB KOHTPOJBHBIX 3aJaHuil 10 3JIeMeHTaM 3HAHUH U yMeHHﬁ

Conepxxanue

Twrn KOHTPOJIBHOTO 3a/IaHUS

4!

y2

V3

Y4

Y5

Y6 | 31 | 32 | 33 | 34
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37

38

39

dopmMmupyemsle
KOMIIETCHIIUN

BBenenmne
Ienu u 3apa4u
JAMCHUTJINHBI

CP

CP

CP

OK 1-5,7,9,10

Tema 1.1
CtpoeHnue u cCBOICTBa
MaTepHUaJIOB

CP

CP

JIP | JIP

CP

OK 1-5,7,9,10

Tema 1.2

TepMuueckas 1 XUMHUKO-
TepMHuueckas 00paboTka
METAJIJIOB U CIIJIaBOB

OK 1-5,7,9,10

Tema 2.1
Knaccuduxarus
MIPOBOTHUKOBBIX
MaTepHasoB

OK 1-5,7,9,10

Tema 2.2

OCHOBHBIC CBOYICTBA U
XapaKTEPUCTHKHU
MTPOBOTHUKOBBIX
MaTepuaIoB

CP

CP

CP

OK 1-5,7,9,10

Tema 2.3
[IpoBOAHMKOBBIC MATEPUATIBI
BBICOKOH TTPOBOJIUMOCTH

I13 v IT

OK 1-5,7,9,10

Tema 2.4
[IpoBOAHMKOBBIC MATEPUATIBI
BBICOKOT'O COIIPOTHBIICHHUS

I13

113

OK 1-5,7,9,10

Tema 2.5
TyronnaBkue Marepuasl

CP

CP

CP

OK 1-5,7,9,10

Tema 2.6
Marepuainsl Juisi HOJIBUKHBIX
KOHTAaKTOB

OK 1-5,7,9,10

Tema 2.7

OK 1-5,7,9,10




IIpuron 1 KOHTAKTOJIBI

Tema 2.8
[TonynpoBOIHUKOBBIE
Matepuainsl. CBolicTBa
MIOJIYTIPOBOIHUKOB

OK 1-5,7,9,10

Tema 2.9
[TonynpoBOTHUKOBBIE
Matepuainsl. CBolicTBa
MOJIYTIPOBOIHUKOB

OK 1-5,7,9,10

Tema 2.10
[TosmynmpoBOAHUKOBBIE
Marepuaibl. CBOMCTBa
TTOJTYTTPOBOTHUKOB

OK 1-5,7,9,10

Tema 2.11
[TosmynmpoBOAHUKOBBIE
Marepuaibl. CBOKCTBA
MOJYITPOBOAHUKOB

OK 1-5,7,9,10

Tema 2.12
[IpocThie MOTyNPOBOTHUKHI

OK 1-5,7,9,10

Tema 2.13
CoXHBIE TTOJTYITPOBOHUKH

OK 1-5,7,9,10

Tema 2.14
Jusnekrpudeckue
MaTepHabl.

OK 1-5,7,9,10

Tema 2.15
[Tonspu3zanys TUIICKTPUKOB

CP

CP

CP

OK 1-5,7,9,10

Tema 2.16
DJIEKTPOIIPOBOAHOCTh
JUDJIEKTPUKOB

OK 1-5,7,9,10

Tema 2.17
TennoBsie u pu3NUKO-
XUMHAYECKHUE CBOMCTBA

OK 1-5,7,9,10
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AUIJICKTPUKOB

Tema 2.18 113 113 I3 | T |OK1-57910
DNEeKTpUYECKUE CBOMCTBA

TBEPIBIX TUIICKTPUKOB

Tema 2.19 11 OK 1-5,7,9,10
ITonumepuzanus

Tema 2.20 11 OK 1-5,7,9,10
[TonmkonaeHCaus

Tema 2.21 T T | OK1-5,7,9,10
KomnayHpl, 1aku v sManu

Tema 2.22 CP CP IT CP | OK 1-5,7,9,10
CroucTsie MIIACTUKH U

(dhoaprUpOBaHHbBIC

MaTepHAaIIbI

Tema 2.23 II OK 1-5,7,9,10
TBepible HEOPraHUYECKUE

TUDIIEKTPUKHI

Tema 2.24 OK 1-5,7,9,10
AKTUBHBIE TUAIEKTPUKU

Tema 2.25 v Y, OK 1-5,7,9,10
MarauTHbIE MaTepUaIIbI I1

Tema 2.26 II CP CP Y, CP | OK 1-5,7,9,10
[TepcniekTUBHBIE MaTEpUATIbI CP

Ui nudpoBu3auu

Tema 3.1 3 | 113 | 113 113 I3 | 113 | I13 | OK 1-5,7,9,10
Pesucrtopsl IIK 1.1, 3.1-3.2
Tema 3.2 3 | 113 | 113 113 I3 | 113 | 113 | OK 1-5,7,9,10
KonneHncaropsl IIK 1.1, 3.1-3.2
Tema 3.3 3 | 113 | 113 113 I3 | 113 | 113 | OK 1-5,7,9,10
Karymku HHIyKTUBHOCTH IIK'1.1,3.1-3.2
Tema 3.4 3 | 113 | 113 113 I3 | 113 | 13 | OK 1-5,7,9,10
Tpancdopmaropsl. IIK 1.1, 3.1-3.2
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Tema 3.5

3 | 13 | 113 113 I3 | I13 | 113 | OK 1-5,7,9,10
[TomyrpoBOAHUKOBEIE K 1.1, 3.1-3.2
JIOTBI
Tema 3.6 I3 | 113 I13 I13 | OK 1-5,7,9,10
Tpan3ucropbl IK 1.1, 3.1-3.2

Y — yCTHBIN OTBET

T — rectupoBanue

I1 — npoBepouHnas padoTa
JIP — naGoparopnas padoTa
[13 — mpakTr4eckoe 3aHsATHE
TP — TBOpueckas padoTa
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6 UndopmannonHoe odecnedeHne 00yueHust
IlepeyeHb yueOHBIX H3IaHNI, MHTEPHET-PECYPCOB, JONOJTHUTEIbHOM JIUTEPATYPbI
OCHOBHBIE UCTOYHUKH:

1

XKypasnesa, JI.B. OcHOBBI MaTepuanoBeaeHUs: YICOHUK IS CTYI. YUPEXKACHHHA cpea. mpod.
oOpazoBanus / JL.B.XypaBneBa. — 2-¢ usn., crep. — M.: U3narenbCckuii LEeHTp «AKaIeMus»,
2018. —288c.

CkormoBa, H.M. OcHOBBI anekTpoMarepuaioBeicHus. [Ipaktukym : yded. mocoOue s CTy/.
yapexxaeHuit cpen. mpod. obOpazoBanus / H..CxommoBa. - M.: H3nmarensckuil 1EHTP
«Axagemusa», 2018. — 112c.

I[OHOJIHI/ITGJH)HI)IC HCTOYHUKU.

1

2

3

baruenko, B.T. Marepuanosenenue: yueOnuk / B.T. Baruenkos, I'.I. Cedepos, A.JL
®omenko, I'.I'. Cedepos; nox pea. B.T. batuenkona. - M.: HUL] UH®PA-M, 2017. - 151 c.
Uepemaxun A.A. MarepuanoBenenue: yueoHuk / A.A. Uepenaxun. — M.: KYPC: UH®PA-M,
2017. — 336 c.

Kupuanos B.C. K 43 Hanomarepuainbl 1 HaHOTEeXHOJOTUH: yueOHOe nocobue / B.C.KupuaHos;
[Tepmckuii Hau. uccnen. nonutex. yH-T. — llepmb. U3g-Bo IlepM. Hal. HcCCll. MOaUTEX. yH-Ta
2016- 193 c.

DIIEKTPOHHBIE PECYPCHI

1

MarepuanoBenenne. TeXHOIOTHUS KOHCTPYKIIMOHHBIX MatepuaioB // EnquHoe okHO mocTyma K

00pa3zoBaTebHBIM pecypcam [DneKTpOHHBIN pecypc]. -URL:
http://window.edu.ru/catalog?p_rubr=2.2.75.1

DneKkTpoHUKa .Y4eOHO-ClpaBOYHOE Mmocoome. [DneKkTpoHHBINM pecypc] : [caiir]. — URL:
http://m-elek.h1n.ru/elektronic/help.html

Caiir masmpHUK. Bce s pagwomoOuTenss — cxembl, (OpyM, TPOTpaMMbl, CEPBHC

[DnexTponHsIit pecypc] : [caiit]. — URL: https://cxem.net
CnpaBounuk 1o paguokommnoHeHTaM (OOO Paano-xomIuiekT). [DIeKTpoHHBIN pecypc|
[caiit]. — URL: http://www.radio-komplekt.ru/handbook.php
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