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CocraBuresu:
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Meroandeckue yka3zaHus MO BBITOJHEHHUIO MPAKTHYECKUX padoT pazpaboTaHbl HA OCHOBE pabodyeit
MPOrpaMMBbl Y4eOHOU TuCIUTUIMHEI «MaTepruaaoBeIeHUue.

Conepkanre TPAKTUICCKHX Pa0d0T OPHUCHTHPOBAHO HAa (DOPMHPOBAHWE YHUBEPCATHLHBIX YUeOHBIX
JIENCTBHIA, TOJITOTOBKY 00YUYAIOIIMXCS K OCBOSHHUIO MPOTPAaMMBI TOATOTOBKH CHEIHATMCTOB CPETHETO 3BEHA.
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COJEP)KAHUE



1 BBEJAEHUE

Baxxnyto gacTh TeOopeTHYECKON M MPOPECCHOHATHPHOW MPAKTHUECKOW MOATOTOBKH OOYJarOITUXCS
COCTABIISIIOT PAKTUYECKUE U Ta0OpaTOPHBIE 3aHATHUSI.

CoctaB M cozepkaHHe MPAKTHMUECKUX M J1aOOPAaTOPHBIX 3aHATHI HAIpaBiICHbl HA peaJIn3alUio
denepanbHOr0 TOCYAapCTBEHHOIO 00pa30BaTENBbHOIO CTaHIApTa CPEAHEro MpoQecCHOHAIBHOTO
oOpa3oBaHus.

Benymieid  qumakTU4ecKOM — IeNbI0  MPAKTUYECKUX — 3aHATHH  ABisercs  (opMupoBaHue
Ipo(eCCHOHATBHBIX MPAKTUYECKUX YMEHHUH (YMEHMH BBINOJIHATH ONpE/eNeHHbIEe NEHCTBUSA, ONepaluH,
HEOOXO/AMMBIE B TIOCIEAYIOUIEM B MPO(ECCHOHATBLHONW NEATENbHOCTH) MM Y4eOHBIX MPAKTUYECKUX
YMEHUH, HEOOXOAMMBIX B MTOCIICIYIONIEH yueOHOM e TeIbHOCTH.

Benymieid aunakTH4eckoil 1enbl0  J1a0OpaTOPHBIX 3aHATUH  SBJSIETCS  AKCHEPUMEHTAIbHOE
MOJTBEPXKIEHUE U IPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEH).

B cootBerctBuu ¢ paboueid mporpammoin ydeOHOW muctmminabl «MATEPUAJIOBEJIEHUE»
IIPEYCMOTPEHO NMPOBEJCHHUE IPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHH.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4atOIUNCs JOKEH:

ymemb:

VY1 Onpenensite XapaKTEpUCTUKU MAaTEPUAJIOB 110 CIIPABOYHUKAM

VY2 BeiOupate MaTepuaibl 10 UX CBOMCTBAM U YCIOBUSAM 3KCILTyaTalluu

VY3 [lopOupaTh KOHCTPYKIIMOHHBIE MaTEpUaibl IO UX HA3HAUYEHUIO U YCIOBUSM 3KCILTyaTalluu

VY4 BpiOupaTh 3J1€KTPOTEXHUYECKHE MaTepUalbl HA OCHOBE aHAJIN3a UX CBOMCTB JJIi KOHKPETHOTO
[IPUMEHEHUS

ConepaHue NpaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha IOATOTOBKY O0yJaroIuXxcs K
OCBOCHHIO TPO(ECCHOHATBHOTO MOAYJSI TPOTPaMMBbl TOATOTOBKM  CIICIMATIMCTOB CPEIHEr0 3BEHA TI0
CIIELIMAILHOCTY U OBJIAJICHUIO HPOPECCUOHANbHBIMU KOMNEMEHUUAMU:

I1IK 1.1. Opranu3oBbIBaTh U OCYILECTBIATH 3KCIUIyaTalUIO 3JIEKTPOYCTAHOBOK MPOMBILIUIEHHBIX U
IPaXXIaHCKUX 3[aHUi,

I[IK 1.2. OpraHu3oBbiBaTb ¥ HOPOU3BOJUTH padOThl MO BBIBICHUIO HEUCHPAaBHOCTEH
AJIEKTPOYCTaHOBOK IPOMBIIIEHHBIX U IPAKJAHCKUX 31aHUN;

I[IK 1.3. OpranuzoBbiBaTb M TNPOU3BOAUTH PEMOHT D3JIEKTPOYCTAHOBOK IPOMBIIUIEHHBIX H
IPaXIaHCKUX 3/1aHUM;,

I[IK 2.1. OpranuzoBbiBaTb M NPOU3BOAMTH MOHT&X CHJIOBOTO  3JIEKTPOOOOPYIOBaHUS
MPOMBIIIICHHBIX U TPAXKAAHCKUX 3/1aHUH ¢ COOJIIOIEHHEM TEXHOIOIMYECKON MOCIIe]0BATEIbHOCTH;

I[IK 2.2. OpraHu3oBblBaTh M IPOU3BOJUTH MOHT@X OCBETUTEIBHOIO 3JIEKTPOOOOPYIOBAHMS
MPOMBIIIICHHBIX U TPAXKAAHCKUX 3/1aHUH ¢ COOII0ICHMEM TEXHOJIOTMUECKON MOCIeI0BATEIbHOCTH;

I1K 3.1. Opranu3oBbIBaTh U MPOU3BOJIUTH MOHTAXK BO3IYIIHBIX U KaOEIbHBIX JIMHUN € COOIIOCHHEM
TE€XHOJIOTUYECKON MOCIIEN0BATENBHOCTH;

OK.01 BriGupaTh crocoObl pemieHus 3agad mpodecCHOHATBHON AEATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK.02 Hcnonp30BaTh COBpEMEHHBIE CPEICTBA MOWCKA, aHAJIHM3a W MHTEPIpETAld MHPOPMAIUU U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO ECCHOHATILHOM 1€ TeIbHOCTH;

OK.03 IlmanupoBaTh U pealm30BBIBATH COOCTBEHHOE MPOQECCHOHATBHOE M JIMYHOCTHOE Pa3BUTHE,
NPEANpPUHIMATENbCKYIO JEATENbHOCTh B INpodeccHoHanbHOM cdepe, HCHOIB30BaTh 3HAHUSA IO
(buHaHCOBOW I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYalHsIX.;

OK.04 DddexTrBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJJIEKTUBE U KOMAH/IE;

OK.05 OcymecTBinsiTh YCTHYI0O M TNHCBMEHHYI0 KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM  SI3BIKE
Poccuiickoii @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 09 INonp3zoBaTbes npodeccHoHanbHOM JOKYMEHTAIed Ha rocylapcTBEHHOM M MHOCTPAaHHOM

SA3BIKAX,



BrimonHenue o0yyaromuxcst IpakTUYECKUX W/WIK JTAOOPaTOPHBIX padoT 1Mo y4eOHOH TUCHUILIIMHE
«MATEPUAJIOBEJJEHUE» nanpaBneHo Ha:

- 000011IeHNE, CUCTEMATU3ALUIO, YITTyOJIeHUE, 3aKpeIUIeHUE, pa3BUTHE U ACTATU3AINIO TOTYYSHHBIX
TEOPETHUYECKUX 3HAHUH MO0 KOHKPETHBIM TeMaM Y4eOHOM JUCIUITIIMHBL;

- (hopMuUpOBaHHE YMEHHI MPUMEHSTH MOJYyYCHHBIC 3HAHUS HA MPAKTUKE, peau3alfio €JUHCTBA
MHTEIUICKTYaJIbHOW U MPAKTUYECKON e TEIbHOCTH;

[pakTtiuecke ¥ 1a0OpaTOpHBIC 3aHATUS TMPOBOJIATCSA IIOCIE COOTBETCTBYIOIICH TEMBI, KOTOpas
obecnieunBaeT HAIMYKME 3HAHWUH, HEOOXOIMMBIX JUTSI €€ BBITTOJHCHHS.



2METOJAUYECKUE YKA3ZAHUSA
Tema: OcHOBHbBIE CBOIICTBA MATEPUAJIOB

IMpakTnyeckas padora Ne 1
OmnpenesieHne BUA0OB METAJJIOB 110 BHEIIHUM IIPU3HAKAM M MAKPOCTPYKTYpe

Heab: popmupoBaHue yMEeHUH ONpeNeATh BUIBI METAJUIOB 110 X BHEIIHUM MPHU3HAKAM

Bbimosinue paGory, Bbpl Oyzere ymerb: omnpenensTh BUAbl METALIOB M CILIaBOB 110
MaKpOCTPYKTYpE;

MarepuanbHoe oOecneyeHue: oOpa3lbl BHAOB METaNIOB; TEXHHUYECKHE BECHI; Pa3HOBECHI;
IITAHTEHITUPKYJTh; KapaHJIAIIH [IBETHBIC, CIIpaBOYHas TabmuIa; popmyrna.

3aganue: OnpenenuTe BUA METAIUIA, U3 KOTOPOIO U3TOTOBJIEHBI 00pa3libl IO BHEIIHUM IPU3HAKAM
(Bec, LIBET, OTTEHKH) U ClIeJIaliTe BBIBOJI, ONPEIEIHB YAEIbHbII BEC METAIIOB OIBITHBIM ITYTEM.

ITopsinok BbINoOJIHEHUs padoOThI:

1 . U3yuure 3ananue.

2. Onpenenure BU3YaJIbHO U MOATBEPIUTE ONBITHBIM IyTEM (Uepe3 OIpeJielIeHUe yIeIbHOrO Beca)
BUJ| METAJlIa, U3 KOTOPOI0 U3rOTOBJIEH KaK/bli 00pazeL.

3. Pe3ynbTarel opopMUTE B BUJIE TAOIUIIBL.

Xox pabdoThI:

1. Paccmotpute mpesioskeHHbIE 00pas3ipl. OmnpenenuTe BH3YaIbHO BHJ METaJIa MO BHEIIHUM
MpU3HaKaM (BeC, IIBET, OTTCHKH, CTCTICHb OJIecKa).

2. liBeTHBIMH KapaHAAIIaMH 3apUCYHTE 00pa3Ibl METAJIJIOB (CILJIABOB).

3. B3BechTe 00pa31ipl METAUIOB Ha TEXHUUECKUX Becax ¢ TouHOCThIo 10 0,01 rp.

4. Ompenennre 00beM 00pasia ¢ MOMOIIBIO IITAHTEHIMPKYIs o dopmyne: V=axbxh= (cm).
[Tonmy4yeHHbIe JaHHBIE 3aHECUTE B TAOJIUILY

5. Onpenenure pacyeTHbIM MyTeM YyAeIbHBIM Bec Metaia Pl, pasnenus maccy (B rpammax) Ha
oGbeM (B cm’)

6. CpaBHUTE TIOJYUYECHHBIH pe3yibTaT ¢ TaOIMYHBIM 3HaueHueM P2 (tabmuma 1) yaenbHOro Beca
OIpeJIeIEHHOr0 Beca MeTayuloB (ciu1aBoB). IlonydeHHble qaHHbIE 3aHecHTe B TaOIUILy 2.

Tabmuna 1
Ne Haspanue | CumBon | Yaenenbii | Temnepatypa KOB(M)E/I HHCHT
m\t 3 JIMHEHHOTO
METAaJLJIOB BEC I/cM maBneHus C
pacIIupeHUs
1 Amomunuii | Al 2,7 660 0,000024
2 Bomeppam | W 19,3 3200 0,000004
3 Keneszo Fe 7,8 1530 0,000012
4 KobansT Co 8,9 1480 0,000012
5 Maruuit Mg 1,7 651 0,000026
6 Mapranerng Mn 7,5 1250 0,000023
7 Menb Cu 8,9 1083 0,000017
8 Huxkens Ni 8,9 1452 0,000014
9 O1oBO Sn 7,3 232 0,000023
10 Csunery Pb 11,3 327 0,000029




11 Cypbma Sh 6,7 630 0,000010
12 Huak Zn 7,1 419 0,000032
13 Xpom Cr 6,9 1700 0,000008
Ta6mmma 2
Bun [Torpemnocts
MeTajia onpeneacHus
(crutaBa) LBet OobweMm, | Bec y/EJIBHOTO Beca
Dcku3 3
(oTTeHKH) | CM P1, xr METaJIJIOB
P1-P;

®dopma npeacTaBiaeHusl pe3yJabTarTa:
Otuer o paboTe JOIKEH CONePIKATh:

a) HaMMEHOBaHUE PaOOTHI U 1IETTb PAOOTHI;
0) TaOMNHUIIBI IO 33JAHHUIO;

B) pe3yJIbTaThl PaCUETOB;

I') BBIBOJIBI 110 padoTe.

Kputepun onenkmn:

OneHka «OTJIMYHO» CTABUTCS B TOM CJIy4ae, €CIU CTYCHT:

- CBOOOJIHO MMPUMEHSIET M1OJIyYE€HHbIE 3HAHUS NPU BBINOJIHEHUN IPAKTUUECKUX 3aaHMi;

- BBIMOJIHWI PabOTy B TMOJHOM O0OBEME C COONIOIEHHEM HEOOXOIUMOW MOCIeI0BATENbHOCTH
e CTBHIA;

- B IUCBbMEHHOM OTYeTe MO paboTe MPaBUWIBHO U aKKYpaTHO BBIIIOJIHEHBI BCE 3aIUCH;

OneHka «XOpPoOIIO» CTABUTCSI, €CIIU:

- BBINOJIHEHBI TPEOOBAHMS K OLIEHKE «OTIMYHO», HO JAOMYIIEHbI 2 — 3 HeJ04YeTa Npu BBHIOJHEHUN
MPAKTUYECKUX 3a/1aHUN U CTYAECHT MOXKET UX UCHPABUTh CAMOCTOSATEIBHO WIIU MPH HEOOIBIION MOMOIIH
IIpenoaaBaTes;

- B IUCbMEHHOM OT4YEeTe 10 paboTe J1enaeT He3HaYUTEIbHbIE OINOKY;

Onenka «yJa0BJIETBOPUTEIbHO)» CTaBUTCS, €CIIH:

- IpaKkTHuYecKas paboTa BBIIOJHEHA HE IOJHOCTbIO, HO O0BEM BBHINOJIHEHHONM YacTH MO3BOJISET
MOJYYUTh IPAaBUIIbHbIE PE3YJIbTAThI U BHIBOJIBI;

- B XO/I€ BBINIOJHEHUS pabOThl CTYIEHT MPOJIEMOHCTPUPOBA Clladble MPAKTUYECKUE HABBIKU, OBLIN
JIOTYIIIEHbI OIIHOKH;

- CTYICHT yMe€eT NPUMEHAThH IMOJIyYeHHbIE 3HAHUS MPHU PEIIEHUH MPOCTHIX 3a/7ad MO T'OTOBOMY
aIITOPUTMY;

- B IUCbMEHHOM OTYeTe Mo paboTe TOMYIIeHbl OIIUOKY;

Onenka «Hey10BJIEeTBOPUTEIbHO» CTaBUTCS, €CIIU:

- MpakTUyeckas paboTa BHIIIOJHEHA HE MOJHOCThIO M 00BbEM BBIIIOJHEHHOW pabOThl HE MO3BOJISET
clienarh MPaBUJIBHBIX BBHIBOJOB, Y CTYAEHTA UMEIOTCS JIMIIb OTJENbHbIE MPEJCTaBICHUs 00 H3YyYEeHHOM
MaTepuase, 0oJblias 4acTh MaTepuana He YCBOEHa;

- B TUCBMEHHOM OTYeTe MO paboTe OMyIIEeHbl IpyOble OIMOKHU, TNOO OH BOOOIIIE OTCYTCTBYET;



Tema: DyeKTpOoTeXHHYECKHE MATEPHAJIBI

IIpakTnyeckas padora Ne 2
OnpenesieHne 3JIEKTPUUECKONH MPOYHOCTH KUJAKHUX TUIJIEKTPUKOB

Heab: o3HAKOMUTH cO cxemoi anmnapara AMUW-60 a1t UCHIBITaHUS )KUAKUX JUIJIEKTPUKOB,

C(bOpMI/IpOBaTB YMCHHA paCCYUTHIBATD SJICKTPHUYCCKYIO ITPOYHOCTD KUAKUX JUIJICKTPUKOB

BoinosinuB padotry, Bl Oyzere yMmerb: ONpeAensaTh 3IEKTPUUYECKYHO IPOYHOCTb KUAKUX

JUIBJICKTPUKOB

MartepuajibHoe obecneyeHue: KOHCIICKT JICKITHI, (OPMYIIbI, CXEMBI.

3aganue:

1. Jlate kpaTKOE onucaHue U U300pa3uTh cxemy anmnapara AMI-60

2. OTBETUTH HA BOMPOCHI:

ITo kako#t popmyIie onpenenseTcs AEKTPUIecKas MPOIHOCT?
Kakue ¢akTops! BIUAIOT Ha 3JIEKTPHUUECKYIO IPOYHOCTH TpaHC(HOPMATOPHOro Maciia’?

Kaknmu cioco6amu MOBBIIAIOT 3JIEKTPUIECKYIO IIPOYHOCTH TPaHC(HOPMATOPHOTO MaCIa.

B kakux snexTpuyeckuxanaparax uCHojiab3yeTcst TpaHc(hOopMaTOpHOE MaciIo?
Ot kakux (aKTOPOB 3aBUCHT BEIMUMHA TPOOUBHOTO HATIPSHKEHUS?

3anonHute TabauIy 3, Mpou3Beasl HEOOXOAUMBIE PACUETHI:

Tabmuna 3

Ne i/t

Kunkuii
JTUDJICKTPUK

Enp (xkB/mm)

h (Mm)

U (xB)

TpaHchopMaTopHOe
Macio

75

15

2,5

3,5

4,5

Ka0eJIbHOE MAacCiIo

17

15

2,5

3,5

4,5

KOHACHCATOPHOC
Macio

27

15

2,5

3,5




4

4,5

5

4, Ha‘lepTI/ITB 3aBUCUMOCTD HAIIPSXKCHUSA, ITPH KOTOPOM IMPOUCXOINUT HpO6OI>i OT TOJIIIWHBI
HCIBITBIBACMOI'0 CJI0A KUJAKOI'O JUIJICKTPHUKA.

Ilopsinok BbINOJTHEHHS PA0OTHI:

1. 3y4uTh TEOpPETHUECKUI MaTEpHAII IO TEME.
2. ITpousBecTr pacy€Thbl COTIACHO 3aJaHHIO.

3. PesynbTarel opopmuTe B BUC TaOIUIIBI.

Xox padoThI:
[Tpoussectu pacuér no popmyne Emnp = Unp./h (xkB/mm)

dopma npeacTaBJieHus pe3yabTaTa:
Otuet o paboTe TOJKEH COAePKATh:

a) HauMEHOBaHUE PaOOTHI U LIETb PabOTHI;
0) pe3yabTaThl PaCYETOB;

B) BBIBO/IbI 10 paboTe.

Kpurepuu onenku:

OneHka «OTJIMYHO» CTABUTCS B TOM CJIy4ae, €CIU CTYJCHT:

- cBOOOTHO MTPUMEHSET MOJTyYSHHBIE 3HAHUS TIPU BHITIOJTHEHNUH MPAKTHYECKUX 33 JaHHI;

- BBIIIOJHWI paboTy B MOJIHOM 00beMe ¢ COOII0eHHEM HEOOXOIUMOMN IMOCIe10BaTeIbHOCTH
JIEHCTBHIA;

- B IUCbMEHHOM OTYeTe 10 paboTe MPaBUIBHO U aKKYpaTHO BBIIIOJHEHBI BCE 3aIIUCH;

OneHka «XOpoIIo» CTABUTCSI, ECIIU:

- BBINOJHEHbI TpPeOOBaHMUSA K OLEHKE «OTIMYHO», HO JOMyIleHbl 2 — 3 Hexouyera IMpH
BBITTOJIHEHUH TPAKTUYECKUX 33JaHUH M CTYACHT MOXET MX HCIPABUTHh CAMOCTOSTEILHO WIH TPU
HEeOO0JIBLION MTOMOIIH MTPEeroiaBaTes;

- B IUCbMEHHOM OT4YEeTe 10 paboTe JienaeT He3HaYUTEIbHbIE OINOKY;

OneHka «yA0BJIeTBOPUTEIbHO» CTABUTCS, €CIH:

- IpaKTHUYecKas paboTa BHIIIOJHEHA HE TOJHOCTHIO, HO 00BEM BBIIIOJIHEHHOM 4acTH MO3BOJISIET
MOJYYUTh IPAaBUIIbHbIE PE3YJIbTAThI U BHIBOJIBI;

- B XOJ/I€ BBINOJHEHUS pabOThl CTYAEHT MPOJEMOHCTPUPOBAN cladble MPAKTUUYECKHE HaBBIKH,
ObUIN JIOMYIIEHBI OIIUOKH;

- CTY/IGHT YMEET MPUMEHSTH MOTyYeHHbIC 3HAHMSI TIPU PEIICHUH TPOCTHIX 33]1ad 110 TOTOBOMY
aJITOPUTMY;

- B IUCbMEHHOM OTYEeTe 10 paboTe TOMYIIeHbl OLINOKY;

OneHka «Hey10BJIeTBOPUTEIBLHO» CTaBUTCS, €CIIH:

- MpakTUyeckas paboTa BBHINOJHEHA HE IOJHOCTbIO M OOBEM BBIIIOJHEHHOW paboOThl He
MO3BOJISIET CJIeNaTh NMPaBHIBHBIX BBIBOJIOB, Y CTY/AEHTa UMEIOTCS JIMIIb OTJENIbHBIE MPEICTABICHUS
00 M3y4eHHOM MaTepuasie, 0oJbIlasi 4acTh MaTepuala He yCBOEHa;

- B IHCBMEHHOM OTuYeTe Mo paldoTe AomyuieHbl TrpyOble OmHOKH, JIMOO0 OH BOOOIIE
OTCYTCTBYET;

Tema: KoHCTPYKIIMOHHBIE U KOMIIO3UTHbIE MATEPHAJIBI

IIpakTnyeckas padora Ne 3

9



Onpenenenue creneHu M3MeHeHHs 00bEMa MeTAJJIOB IPH HATPEeBAHUHU

Heab: dbopMmupoBanre yMEHHH ONMPEIEsITh CTEIIEHN U3MEHEHUST 00heMa METaJNIOB TIpU
HarpeBaHuM.

BoinosiHuB padorty, Bbl Oyaere ymerh: onpeneniarTh cTeleHb U3MEHEHUs 00beMa METaJlJIOB MpU
HarpeBaHUMU.

MarepuanabHoe odecniedeHue: 00pasibl MeTamioB, Taduibl, Gopmymnsr, [OCT.

3aganue: OnpenenuTh CTENeHb N3MEHEHUsI 00bEMa METAJUIOB PU HarpeBaHUM Ha OIpeIeiIEHHbBIC
TeMIepaTypsl

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

1. U3yuurth TeopeTuuecKuii MaTepual o TeMe.
2. [IpousBecTy pacy€Thbl COrNIACHO 3a/1aHUIO.

3. PesynbTarel opopmute B BUIE TAOIHUIIBL.

Xoa paGoTsI:

1. U3yunte KkpaTKue TEOPETUYECKHE CBEICHUS JUIsl BHIIOJIHEHUS PAOOTHI.

2. Ucnonp3ys nanHble TaOMUIB 4, OmpeiennuTe JIUHY METaNIMYeCKOTO CTEP)KHS IIPU HarpeBe Ha
Temrepatypy no gopmymne: L =Lo (1 +at)

rae a— ko3 duuueHT nuHelHOro pacmupenus, Lo .jymHa obpasua 10 Harpesa t.

3. PaccumTaiite mnepBOHaYaIbHBI OO0BEM CTEP)KHS KpPYIJIOrO CEYECHHS IUAMETPOM 2 MM JI0
HarpeBaHus U 00bEM CTEPIKHS IOCIIe HarpeBa.

4. Onpenenure CTENEHb M3MEHEHHS IIEPBOHAYAJIBHONO O0bEMa MeTaula IpPd U3MEHEHUU
TeMIeparypsl Ha 25 CO; 30 CO; 45 C°,

5. Pe3ynbrathl pacueToB 3aHecuTe B Ta0IHILY 4.

6.Chopmynupyiite u 3aUIINTe BBIBOJ] 0 TOM, Kakue bakTopsI
OTIpEeAEISAIOT CTENEHb WU3MEHEHUs JMHENHBIX pa3MepoB u o0beMa
MaTepUasoB MPU HArPEeBaHUH.

Tabmuma 4
=
No JlmHa 2 % E JlnuHa Metanna 08661:}1\; C;?;?;Zﬂ
HanmeHos | meramuecko | OGbem | = 5= 2| mocie Harpena p ye
3| &8 = mocJie o0beMa
aHue |TO CTEpKHA 10| V, MM~ | & E § Ha
5 5 o HarpeBaHmusl, | MaTepuala,
MeTaJula | HarpeBaHUsl, M o 5 & | temneparypy, C 3
Y oH e MM MM
25 | 30 | 45 | 25|30 |45
1. Cranp
20 2,8 0,00009
2. Adtio- 15 0,000024
MHHUH
3.
Kenes/ 2,3 0,000012
4. Menb 5,6 0,000017
5. CBuHen 8,0 0,000029
6. OnoBO 6,4 0,000023
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®opma npeacTaBiaeHus pe3yabTara:
Otuet 1o paboTe JOIDKEH CONIEPIKATh:

a) HaMEHOBaHUE PabOTHI U 11eb paboThI;
0) pe3ynbTaThl pacueTOB;

B) BBIBO/IBI 11O padoTe.

Kpurtepun onenku:

OueHka «OTJIHYHO» CTABUTCS B TOM CIIy4ae, €CJIU CTYJICHT:

- cBOOOHO MPUMEHSIET MOTYyYEHHbIC 3HAHUS MTPU BBITOJHEHUN NMPAKTUUYECKUX 3aaHH;

- BBINOJHWI paboTy B TOJHOM OOBeMe ¢ COOJIOJICHHEM HEOOXOIUMOM IOCIeA0BaTeIbHOCTH
JICHCTBHIA;

- B IUCBMEHHOM OTYeTe 0 pabOoTe MPaBHJIBHO U aKKYpPaTHO BBIMOJHEHBI BCE 3aIHCH;

OueHka «X0poII0» CTABUTCS, €CIIU:

- BBITIOJTHEHBI TPEOOBAHUS K OIICHKE «OTJIMYHOY», HO JOMYIICHBI 2 — 3 HeIoYeTa MPHU BHIIOJHCHUH
MPAKTUYECKUX 33JaHUH M CTYIEHT MOXET MX HCIPABHTHh CAMOCTOSTEIHHO WJIM MPU HEOOIBIION
MTOMOIIIH MPEToAaBaTENs;

- B MIUCbMEHHOM OTYETE 0 paboTe JIeJIaeT HE3HAYNTEIbHBIC OITUOKY;

Ouenka «yA0BJIEeTBOPUTEIbHO» CTABUTCS, €CIIU:

- TMpakThyeckas paboTa BBHIMOJHEHA HE MOJHOCTHIO, HO O0BEM BBIMOJHEHHON YacTH IO3BOJIAET
MOJIYYUTh MPABUIIbHBIE PE3YIbTAThl U BHIBO/IBI;

- B XOJI€ BBITIOJIHEHUS PabOTHI CTYICHT MPOJIEMOHCTPUPOBAT CIIA0BIC MPAKTHUSCKUE HABBIKU, OBLITH
JIOTYILIEHBI OIIHOKH;

- CTYJIGHT yMEeT MPUMEHATHh MOJIYYCHHbIC 3HAHUS TPH PEIICHUU MPOCTHIX 3a7ad MO TOTOBOMY
AITOPUTMY;

- B MUCBMEHHOM OTYETE 10 paboTe TOMYIICHBI ONTUOKY;

OueHka «Hey10BJIETBOPHUTEIbHO)» CTABUTCS, €CIIU:

- MpakTUYecKasi paboTa BHITIOJHEHA HE MOJIHOCTHIO M 00BEM BBITIOJHEHHOW PabOTHI HE TIO3BOJISET
clenaTh MPaBWIBHBIX BBIBOJOB, y CTYAEHTa HMMEIOTCS JIHMIIb OTACNIbHbIE MPEICTaBICHUS 00
M3y4EeHHOM MaTepuasie, 0oJblas 4acTh MaTepraia He YCBOCHA,

- B MUCbMEHHOM OT4YeTe M0 paboTe TOMyIIeHbI TPyObIie OMNOKHY, TUOO0 OH BOOOIIE OTCYTCTBYET;

Tema: 3J'IeKTp0TeXHI/I‘leCKHe MaTepHuaJibl

Jladoparopnasi padora Ne 1
HN3mepenne qu3JIeKTpUYECKO MPOHNUIIAEMOCTH U YIJIa IUIJIeKTPUYECKUX NOTEePb TBEPABIX
AUIJIEKTPHUKOB.

Heab: o3HaKOMHUTBCS C O0Opa3llaMy JMUANEKTPUYECKUX MaTepUaloB, ONPEAETUTh HUX
JOUBJIEKTPUUECKYIO ITPOHUIAEMOCTh U TAaHTEHC YIIa JUAJIEKTPUYECKUX NOTEPhb, CPABHUTH IOJIyYECHHBIE
PE3yNbTaThl CO CIIPABOYHBIMH JTAHHBIMH.

Beimotnue pabory, Bbl Oyaere ymerb: ONpenensaTh AUAIEKTPUYECKYHO IPOHHMIIAEMOCTH
JUDJIEKTPUUECKUX MATEPUATIOB.

MarepuanbHoe oOecnedenue: '"Mamepurens RLC", wunumonymu "Jlusnektpuueckas

MPOHHUIIAEMOCTh Oymaru", " [IndsIeKTpuyecKas MPOHUIIAEMOCTh noiudTHIeHTEepedTanara",
COE/IMHUTEIIbHBIE TPOBOTHUKH.

3aganue:

11



1. U3yuuth Temy «TBEpable MUAIEKTPUKH», COJACpKAHUE JAaHHOM J1abopaTopHOU pabOTHI U OBITH
TOTOBBIM OTBETUTH Ha BCE KOHTPOJIBHBIE BOIIPOCHI MIPETIOIaBATEIIS.
2. [IpousBecTr HEOOXOIMMBIE U3MEPEHUS.

IMopsiaok BbINOJIHEHUS PA0OTHI:
1. O3HaKOMUTKCS C J1aOOPATOPHBIM CTEHJIOM
2. [ToATOTOBUTKCS K BHITIOJTHEHHIO TAOOPATOPHON pabOTHI.
3. [lomyuuTs AaHHBIE ¢ 1a00PATOPHOTO CTEHA.
4. OpopMUTH MMOTYICHHBIEC TaHHBIC.

Xox padoThI:

1. U3yunTh TeOpeTHUecKuil MaTepHual, JOCTaTOYHBINA Ui BBIOJHEHUs JabopaTopHOi paboThl. B
JTaHHOU J1abopaTOpHOM paboTe MPOU3BOAUTCS U3MEPEHHE EMKOCTH KOHJIEHCATOPOB MPSMBIM METOIO0M —
n3mepurenem RLC.

2. [lonxmrounth MUHUMOAYJE "JludnekTpudeckas mpoHunaeMocTts" k m3Mmeputento RLC, kak
yKa3aHo Ha pucyHke 1.

)6y
Puc. 1. Coenunenne namepurens RLC u muamonyns "Iuanekrprudeckast mpoHAaeMocTh'": 1 —
KHOIIKa BBIOOpA pexXrMa U3MEPEHUsI OCHOBHOTO MapaMeTpa, 2 — KHOIKa BKIIFOUEHHS Ipubopa, 3 — KHOIKa
BbIOOPA YaCTOTHI TECT-CUTHAINA, 4 — KHOTIKA BbIOOpa pexnuMa U3MEPEHUs JOMOJIHUTEIBHOIO TapaMeTpa

[locne mnpoBepkHM NPaBWIBHOCTH COEAMHEHHUS CXEMbl IPENojaBaTeieM, I0AaTh HallpshKeHHe
MIUTaHUS Ha KOMIUIEKT, BKIFOYEHHEM aBTOMAaTHYECKOro BbIkitouarens u Y30 monyna "Monynb nuranus
n USB-octmmiorpad.

Brximtounts u3mepurens RLC, HaxkaB KHONKY 2, HaXaTHeM KHONKHA | yCTAaHOBUTH PEXHUM
M3MEpEeHHsT EMKOCTH, 0 4éM OyAeT CBHIETENhCTBOBATh 3HA4OK "F" — apampl B HWKHEM TPaBOM YTy
JUCIUIes. YCTaHOBUTh 4acTOTy TecT-curHaia 120 I'm HakatmeM KHONKM 3, 4acTOoTa TECT-CUTHaja
oTtoOpaxaercs B mpaBoi yactu gucruies "120HZz". YcTaHrBUTH PEeXUM HU3MEpPEHUs TUAIEKTPUUYECKHX
NoTepb KHOMKOU 4, JaHHBIN peXXUM U3MEpEeHUs: HHIUIMpYyeT cuMBoil "D" B BepXHel yacTu AucIies.

B npaBoii BepxHeil yacTu aucIiest oToOpakaeTcsi TAHT€HC yIila JUAIEKTPUYECKUX MOTeph. 3aHECTH
nokazanus uzmepurens RLC B Tabauiy 5.

3. He otkmrowast m3mepurens RLC, 3aMeHUTh MHUHUMOIYJIh Ha APYroil u3 Habopa W 3aHECTH
€MKOCTh M yrojl JTUAJIEKTPUUYECKHX MOTeph B Tabmuily 5. IIoBTOpUTH M3MepeHus A BCEX BBIAAHHBIX
00pasIoB.

Tabmuma 5
| Ne n/nt | f,Tu | £ [ MsmepurenemRLC | & |d,m [s .2 [ C, |
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tgo C,
1-it oOpasen
2-1i obOpa3zery
4. PaccunTarh  JHAIEKTPUYCCKYIO MIPOHHUIIAEMOCTh 00pasIoB. s MUHUMOTyJICH

"JludneKTpudeckasl MPOHHUIIAEMOCTh" TUIOMAJb OOKJIAJOK M3MEPHUTh Ha OMBITHOM 00pasie, TOJIIMHA
IUDJIEKTPUKA yKa3aHa Ha MUHHUMOJIYJIE.

5. CpaBHUTH NIOJIyUYEHHBIE PE3YIBTATHI CO CIIPABOYHBIMHU.

6. [Io mony4eHHBIM JAaHHBIM HOCTPOUTH TUCTOTPAMMbl M CPABHHUTH JUAJICKTPUKU MO BEIMYUHE
TAHI'CHCA OUIJICKTPUYCCKUX MOTCPbL U IIHBJIGKTpH‘-IGCKOﬁ IIPOHUIIACMOCTH. CZ[GJIaTB BbBIBOA O
1enecoo0pa3HOCTU MPUMEHEHHUS JUAJIEKTPUKA B TOM WJIM UHOM Cllydae.

[Tocne odopmieHust oT4€Ta M TMPOBEPKU PE3YJIbTATOB IpENoaaBaTeieM HEo0XoIuMo pa3odparh
CXEMY, MIPEICTaBUTh KOMIUIEKT B IIOJTHOM COCTaBE€ U HCIPABHOCTH MPEMOIaBaATEINIO.

@®opMma npeacTaBJieHus pe3yabTaTa:

a) HaMMEHOBaHUE Pa0OTHI U LIETb PabOTHI;

0) cXeMbI SKCIIEPUMEHTOB M TA0JIUILIBI MTOJTYYEHHBIX SKCIIEPUMEHTATbHBIX TaHHBIX;
B) pe3yJbTaThl pACUETOB;

T') BBIBOJIBI 11O paboTe.

Kpurepun oneHku:

OueHka «OTJIMYHO)» CTABUTCS B TOM CJIy4ae, €CIIU CTYJICHT:

- cBOOOIHO MTPUMEHSET M0JTyYEHHbIE 3HAHUS IPU BBIIIOJHEHUH JIAOOPATOPHBIX 3a/1aHUIA;

- BBIMOJIHWI Pa0dOTy B TOJHOM OOBEME C COONIOJIEHHMEM HEOOXOIUMOHN IOCIIeAOBATEILHOCTH
JIEHCTBHI;

- B TUCBMEHHOM OTYETEe 10 PadoTe MPaBUIILHO U aKKypaTHO BBHITIOJTHEHBI BCE 3aITUCH;

OneHka «X0poIo» CTaBUTCS, €CIH:

- BBITIOJIHEHBI TPEOOBAHMS K OLIEHKE «OTIMYHOY», HO JAOMYIICHHI 2 — 3 HeJ04YeTa pU BBHITOTHEHUN
71a00paTOPHBIX 3aJaHUN U CTYACHT MOXKET MX UCIPABUTh CAMOCTOSITEIbHO WIIM IIPU HEOONIBIION MOMOIIU
TIPEeroIaBaTeds;

- B IUCBMEHHOM OTYeTe MO paboTe JieaeT He3HAYUTEIbHbIE OIINOKY;

OneHka «y/J10BJIeTBOPUTEIbHO)» CTABUTCS, €CIIH:

- TpakTUdeckas paboTa BBHINOJIHEHA HE MOJHOCTBIO, HO O0OBEM BBINOJIHEHHOW YacTH IO3BOJISET
MOJTYYHUTh IPABUIIbHBIE PE3YIIbTATHI U BHIBOJIBI,

- B XO/I€ BBIIIOJHEHUS pabOThI CTYACHT MPOAEMOHCTPUPOBAJ Cllabble MPaKTHUECKUE HABBIKU, ObUIN
JIOTTYIIEHBI OIITUOKY;

- B IUCbMEHHOM OTYeTe MO0 PaboTe OMyIIEeHbl OIHOKH;

OneHka «Hey10BJIeTBOPUTEIBHO» CTAaBUTCS, €CITH:

- n1abopaTopHasi paboTa BBHIIIOJHEHA HE MOJHOCTHIO U 00BEM BBITIOJHEHHOW PabOTHI HE MO3BOJISET
ClIenaTh MPaBUIBHBIX BBHIBOJIOB, Y CTYACHTA UMEIOTCS JIUIIb OTENbHBIC MPEICTABICHHS 00 H3y4YeHHOM
Marepuaie, 0oJblas YacTh MaTepuasia He yCBOEHa,

- B MIUCbMEHHOM OTY€eTe 10 paboTe NOMyIIeHbl TPyOble OMNOKHY, TUOO0 OH BOOOIE OTCYTCTBYET;

Tema: DiIeKTPOTEXHHYECKHE MATEPHAIbI
JlaGopaTopnasi pa6ora Ne 2

HN3mepenne 3aBMCHMOCTH yIJ1a AUIJICKTPHYECKUX NMOTEPb U AUIJICKTPHYECKOM
NPOHMLIAEMOCTH OT TeMIIepPaTypbl
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Heab: 03HAKOMUTBCA C OOpa3laMH AUAIEKTPHUUECKUX MAaTEpPHUajoB; ONPEACIUTh TAaHTEHC yIia
IUAJIEKTPUYECKUX IOTEPh U JAUNIEKTPUUECKYIO IPOHHUIIAEMOCTh IPEICTaBIECHHBIX TUAJIEKTPUKOB,
CPaBHUTH IOJIyYCHHBIE PE3YIbTATHI CO CIPABOYHBIMU JAHHBIMU.

Boimosinue pabGory, Bbl Oyzere ymerhb: OIpenensaTh JIUIIEKTPUYECKYIO IPOHUIAEMOCTh
MaTepHaloB OT TEMIIEPaTyphbI.

MarepuasibHoe o0ecnieyeHne: MOy b "OyHKIMOHANIBHBINA reHepatop”, Moayib "MarHutToMsrkue
Matepuaibl. TemneparypHbeiii KodhGUIMEHT conpoTuBieHust / éMkocTu", Moaynb "MoJyllb MUTAHUS H
USB-octmmtorpad", muaumonyns "TKE konmencaropo", moayns "WM3meputens RLC", monmyns
"MynbTUMETPBI", COETUHUTENIBHBIE IPOBOJHUKU.

3ananmue:

1. U3yunts Temy «TBEpabBIE OUIIEKTPUKHUY», COJACpKAHUE NAHHOH JIabopaTOpHON PabOTHI M OBITH
TOTOBBIM OTBETUTH HA BCE KOHTPOJIbHBIE BOIIPOCHI MTPETIO1aBaTEIs.

2. IlpousBecTr HEOOXOIUMBIC H3MEPEHHS.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. O3HaKOMHUTBCS C J1TAOOPATOPHBIM CTEHIOM
2. [ToAroTOBUTHCS K BHIMOJIHEHHIO TAOOPATOPHON pabOTHI.
3. [lonyuuTs ganHbIe ¢ 1a00PATOPHOTO CTEHA.
4. OpopMUTD MOTYUYECHHBIE TaHHBIE.

Xox pabdoThI:

1. U3yuuTth TeopeTudecKii MaTepua, JOCTaTOYHbBIN JJIs BBINOJIHEHUS Ja00paTOpHOI paboTHI.

2. CormacHO pPHCYHKY 2 BBIIOJHUTb O3JEKTPUYECKHE COCIMHEHMsS MOAYNeH Uil H3MEepeHUs
TAQHTE€HCA JAMIJICKTPHUECKUX TOTEPh W JUIJICKTPUYECKON NPOHHMIAEMOCTH TBEPABIX IUAIICKTPHUKOB.
MoHTaX cXeMbl IPOU3BOIUTH MIPH OTKJIFOUYCHHOM IUTaHHH.

B kauecTBe HCTOYHMKA MUTAHMUS, U HATPEBa ONBITHOTO 00pasiia, UCTII0Ib30BATh HEPETYINPYEMBIi
Bbixoa "+15B" monynsa mutanusa. B kasectBe P1 ucmonb3oBate m3mepurenb RLC, B kauectBe P2 —
MYJBTUMETP B pexume uzMepenust remmnepatrypsl "C". [logxarouuTh BBIBOABI TEPMONAPbl MUHUMOTYJIS
"TKE konznencaropoB" k koHTaktaMm "TEMP" mynsTuMeTpa.

3. Ilocne mpoBepKH MPABMWIBHOCTH COCAMHEHUI CXEMBbl NpenojaBaTeleM I0/aTh HaIpsKEHHE
MUTAHUS HA KOMIUIEKT, BKIIOUEHHEM aBTOMaTHUecKOro BeikiItodarens u Y30 moxynsa "Moaynb nUTaHUs
n USB-ocummnorpad". Briarounts nzmepurens RLC, HakaB KHOTIKY 2, Ha)KaTHEM KHOIIKHA | yCTaHOBHUTH
PEXUM HU3MEpEeHUs: EMKOCTH, 0 4YéM OyzeT cBUIETeIbCTBOBaTh cuMBOMI "F" — dapanbl B HUXKHEM NpaBoM
YOIy TUCTUiesl. Y CTaHOBUTh YacTOTy TecT-curHayna 1 k['Ip HakaTheM KHOTKH 3, 4acTOTa TECT CUTHaa
oroOpakaeTcs B paBoii yactu nucrutes "120 Hz".

P2
3

prereenases,

G

—p 150

.
-

P

IL

=168

(R AL ‘;l

Puc. 2. Cxema snexkTpuyueckasi COeIMHEHUH TUIIOBOTO KOMIUIEKTA JJIsl U3MEPEHHS 3aBUCUMOCTH
JUAJIEKTPUYECKON MPOHUIAEMOCTH M YIUIa JUAIEKTPUUYECKUX MOTEPh OT TEMIIEPATypPhl

R B

VY CTaHOBUTH PEXUM U3MEPEHUS TUDIIEKTPUUECKUX NOTEPh KHONKOW 4, TaHHBIA PEKUM U3MEPEHUS
uHAMIUpyeT cumBod "D" B BepxHeil yacTu nucries.
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4. Jlng Hayama OJKCIEpPUMEHTa HEOOXOIUMO COCIUHUTh OOIUH MPOBOJHUK MOIYIS H
HarpeBaTeIbHOIO JIEMEHTAa MUHUMOYJIS.

3aHecTH 3HAUEHHE EMKOCTH U TaHT'e€HCa yriia JUBJICKTPUUICCKUX TMOTCPh B Ta6n1/1uy 6 4YCpe3 KAXKABIC
5 rpagycoB. U3mepenust mpoBoauTs A0 100 rpamycos.

5. IloBTOpUTH U3MEPEHUS TSl BCEX BBIAAHHBIX 00pa3ioB. Pe3ynbraTsl 3aHecTu B Tabiuiy 6.

6. Paccuntarh AMAIEKTPUUECKYIO TPOHUIIAEMOCTh 00Pa3IOB.

Tabauia 6
Ne i/t t®°c |tgo | C | ¢

X

Konpgencarop 1
Konnencarop 2

7. I[loctpouts 3aBucUMOCTh tgo U & OT TeMueparypsl.

8. CpaBHUTH TUAIICKTPUKH, OCHOBBIBASICH HA MOJIYYCHHBIX TEMIIEPATYPHBIX 3aBUCUMOCTSIX TaHTEHCA
TURIIEKTPUYECKUX TIOTEePh M TUAJICSKTPUYECKOW mpoHuIaeMoctd. CaenaTh BBIBOJ O IEIECOO00PA3HOCTH
MPUMEHEHHS JIUAJICKTPUKA B TOM WUJIM HHOM CIIydae.

9. IMocne odopmiieHUsT OTYETA U TIPOBEPKHU PE3YJIBTATOB MPEIOIaBaTEIeM HEOOX0IUMO pa3odpaTh
CXeMYy, MPEJIOCTABUTh KOMILICKT B ITOJIHOM COCTaBE U UCIIPABHOCTH MPETIOIaBaTEITIO.

dopma npeacTaBJieHus pe3yabTarTa:

a) HaMMEHOBaHUeE PaOOTHI U LIETb PabOTHI;

0) CXeMBbI SKCTIEPUMEHTOB M TA0JIULIBI MMOJTYYEHHBIX SKCIIEPUMEHTAIbHBIX TaHHBIX;
B) pe3yJbTaThl pACUETOB;

T') BBIBOJIBI 11O paboTe.

Kpurepun oneHku:

OueHka «OTJIMYHO)» CTABUTCS B TOM CJIy4ae, €CIIH CTYCHT:

- cBOOO/IHO MTPUMEHSET MOJTyYSHHbIE 3HAHUS IPU BBIIIOJHEHUH JJaOOPAaTOPHBIX 3a/1aHUi;

- BBINOJHWI paboTy B MHOJHOM oOBeMe ¢ COOIIOAEHHEM HEOoOXOIUMOW MOCIeA0BATEIbLHOCTU
JIEHCTBUIA;

- B INICbMCHHOM OTYECTEC I10 pa60Te IMPaBHUJIbHO U AKKYPAaTHO BBIITOJIHCHBI BCC 3aIIMCH;

OneHka «X0poIo» CTaBUTCS, €CIH:

- BBIIIOJTHEHBI TpC6OBaHI/I$[ K OICHKE «OTJIMYHO», HO JOIMYIICHBI 2-3 HEO04YCTa MpH BBIITOJIHCHUHA
71a00paTOPHBIX 33JaHUN U CTYIEHT MOXKET WX HCIPABUTh CaMOCTOSATENIBHO WM NMPU HEOOIbIION
MTOMOIIIN TIPENOIaBaTEs;

- B IUCBMEHHOM OTYeTe MO paboTe JieaeT He3HAYUTENbHbIE OINOKHY;

OneHka «y/J10BJIETBOPUTEIBHO» CTABUTCS, €CIH:

- TpakTUdeckas paboTa BBHINOJIHEHA HE MOJHOCTBIO, HO O0OBEM BBINOJIHEHHOW YacTH IO3BOJISET
IMOJIYYUTH NPaBUJIBHBIC PE3YJIbTATEI U BBIBOKI,

- B XO/I€ BBIIIOJIHEHHUS pabOThI CTYACHT MPOAEMOHCTPUPOBAJ Cllabble MPAKTUYECKUE HABBIKH, ObLITH
JIOTTYIIEHBI OIITHOKH;

- B TUCbMEHHOM OTYeTe MO PaboTe OMYyIEeHbl OIHOKHU;

Ouemca «HEYAOBJECTBOPUTECJIILHO0» CTaBUTCA, €CIIN:

- n1abopaTopHasi paboTa BBHIIIOJHEHA HE MOJHOCTHIO M 00BEM BBIIOJIHEHHOW PabOTHI HE MO3BOJISET
CACIaTb NPaBUIIBHBIX BBIBOJOB, Yy CTYACHTAa HMCIOTCA JIMIIb OTACJIbBHBIC IIPEACTABIICHHUA 00
M3y4E€HHOM MaTtepuase, O0oiblias yacTb MaTepHrala He yCBOCHA;

- B IUCbMEHHOM OTYEeTe M0 paboTe NOMyIIeHbl TpyOble OMNOKHY, TUO0 OH BOOOIE OTCYTCTBYET;
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Tema: TBépable AUNIEKTPUKHU

JlaGopaTopnas padora Ne 3
N3mepenne AM3JIEKTPUYECKOif MPOHUIIAEMOCTH H YIJIa AUIIEKTPHYECKHX MOTePh AKTHBHBIX
ANDJIEKTPUKOB

Heab: 03HAKOMHUTBECS ¢ 0Opa3LaMH AUNIEKTPUYECKUX MaTEpHaJIOB, ONPEIEIUTh TAHI'CHC yIJia
JOUBJIEKTPUUECKHUX TOTEPh U DJIEKTPUYECKYI0 IPOHUIAEMOCTD IPEICTABICHHOIO IUAIEKTPUKA, CPABHUTD
[IOJIyYE€HHBIE PE3YJIBTATHI CO CIIPAaBOYHBIMU JaHHBIMHU.

Boinmosinus pabory, Bbl Oygere ymerb: OIpeneisaTb TAaHI€HC JAUAJIEKTPUUYECKUX IIOTEPh HU
JIEKTPUUYECKYIO IPOHUILIAEMOCTh AKTUBHBIX AUIIEKTPHKOB.

MarepuanbHoe o0Oecniedenue: MoAyJb "OYHKIMOHAIBHBIA TreHeparop”, Moayib "Moayib
nutanus 1 USB-ocummmorpad", moayns "lIpsmoit u oOpatHseiil mbe303¢dext. HabopHoe mone", Moayb
"Uzmeputens RLC", coennHuTENBbHBIE TPOBOTHUKH.

3aganue:
1. I3yuuth Temy «Onektpudeckue TBEpHAbIE AUDIEKTPUKU», COACpXKaHHE TAHHOW TabopaTopHOI

paloThI U OBITH TOTOBBIM OTBETHTH Ha BCE KOHTPOJIbHBIE BOIIPOCHI K HEH.
2. IlponsBecTr HEOOXOAUMBIC H3MEPEHHUSL.

IMopsiiok BBINOJTHEHHS PA0OTHI:
1. O3HaKOMUTKCS C TAOOPATOPHBIM CTEHIOM
2. IToaroToBUTHCS K BBITIOIHEHUIO JIA0OPATOPHOU pabOTHI.
3. [MomyuuTs AaHHBIE ¢ 1a00PATOPHOTO CTEHA.
4. ObopMHTH MOTyYEHHBIE TaHHBIC.

Xoa paGoTsI:
1. U3yunTth TeopeTudecKkuii Marepual, J0CTaTOYHbBIN /AJIs BBIMOJIHEHUS 1a00paTOpHOI paboTHI.

2. Coenuuntb RLC-metp u muanexktpuk HF monyns "IIpsimoit u oOpaTHsIil mbe3ohdext. HabopHoe
noJie” cornacHo pucyHky 3, e P1 — "U3mepurens RLC".

1

P1 HF 23

Puc.3. Cxema QJICKTpHUYCCKad COE€IUHEHMI THUIIOBOI'O KOMILIEKTa JIJIS U3MCPCHUA I[PIBJ'ICKTpPI‘-ICCKOﬁ
MPOHUIACMOCTH U yrJjia JUBJICKTPUUCCKHUX MTOTCPb B AKTUBHBIX OUIJICKTPUKAX

3. Tlocne mpoBepKM NPaBUIBHOCTH COEAMHEHHS CXEMBl NPENOJaBaTelIeM MOJaTh HaNpsKEHUE
MIUTaHUS Ha KOMIUIEKT, BKJIIOYEHHEM aBTOMaTH4ECKOro BbIKItouaTens U Y30 Moayns "Monynb nutaHust
1 USB-octmmiorpad.

Brmtounts um3meputens RLC, HakaB KHONKY 2, HaXXaTWeM KHONMKHA | YyCTAaHOBUTH PEXHUM
u3MepeHusi EMKOCTH, 0 4éM OyJeT CBUIETENbCTBOBaTh 3HauOK "F" — (apaapl B HUKHEM IPaBOM YIIy
JUCIUIEes. Y CTaHOBUTh 4YacTOTy TecT-curHasia | k[ HaxkaTmeM KHONKHM 3, 4acToTa TECT CHUTHajla
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orobpaxkaercs B mpaBod yactu gucmies "1 KHz". YcTaHoBUTH pexkuM H3MEpPEHHs THIICKTPUUECCKUX
MOTEPHh KHOMKOM 4, TaHHBIN PEeKUM U3MEPECHHS MHANIUPYET cuMBoI "D" B BepxHe#t yacTu qucries.

4. PaccuuTaTh JUAIIEKTPUYECKYIO MPOHHUIIAEMOCTh 00pa3ioB. 3aHECTH €MKOCTh M TAHTEHC YIJia
JTUAJICKTPUUECKUX MOTEPh B TAOIUILYy 8.

Tabnuna 8
Ne mi/m tgo | C,,mx® | C, | &
1-i1 oOpazen
2-ii obOpa3zery

5. CpaBHI/ITb IMOJIYYCHHBIC JAHHBIC CO CIIPAaBOYHBIMHU.

6. [Tocne odopmiteHHs 0T4ETA M IPOBEPKU PE3YJIBTATOB MPEIOJaBaTENIEeM HEOOXOMMO pa3odparh
CXeMYy, IIPEJOCTaBUTh KOMILJICKT B ITIOJIHOM COCTaBE W UCTIPABHOCTH MPETIOIaBaTEITIO.

@dopma npeacTraBJieHus pe3yabTarTa:

a) HaMMEHOBaHUE PaOOTHI U LIETb PAOOTHI;

0) CXeMBbI SKCIIEPUMEHTOB M TAOJIULIBI MTOJTYYEHHBIX SKCIIEPUMEHTATIbHBIX TaHHBIX;
B) pe3yJbTaThl pACUETOB;

T') BBIBOJIBI 11O paboTe.

Kpurepun oneHku:

OueHKa «OTJIUYHO» CTABUTCS B TOM CITydae, €CIIU CTYICHT:

- CBOOOJTHO MPUMEHSIET MOJIyYE€HHbIE 3HAHUS NP BBIOJIHEHUHU Ja00paTOPHBIX 3alaHuUi;

- BBIIOJHWI PaboOTy B TOJHOM 0OBeMe ¢ COONIOACHHEM HEOOXOIUMOW MOCIEA0BATEeIHHOCTH
JIEHCTBHI;

- B MUCBMEHHOM OTYETE 110 paboTe MPaBUILHO U aKKYPATHO BBIITOJIHEHBI BCE 3AITHCH;

OueHka «XOpOII0» CTaBUTCS, €CIIU:

- BBITIOJTHEHBI TPEOOBAHMSI K OICHKE «OTIWIHOY», HO JOMYIICHBI 2 — 3 HeJ0uYeTa MPU BBITOJHCHUN
nabopaTOPHBIX 3alaHUil U CTYJEHT MOXKET UX HCIPABUTh CAMOCTOSITENBHO WM MPU HEOONIbIIOH
TTOMOIITH TTPETIOIaBaTES,

- B MUCbMEHHOM OT4YeTe 1o paboTe /enaeT He3HAYUTENbHbIE OINOKY;

OneHKa «yT0BJIETBOPUTETBHO)» CTABUTCS, €CITH:

- TpaKTHuYeckas paboTa BBIMOJIHEHA HE IMOJHOCThIO, HO O0BEM BBIMOJTHEHHON YacTHU MO3BOJSET
MOJIYYUTh TIPABWIILHBIC PE3YJIbTAThI U BHIBO/IBI,

- B XO/I€ BBITIOJHEHUSI pabOThI CTYACHT MPOJIEMOHCTPUPOBAJ CIIa0ble MPAaKTUUECKHUE HABBIKU, OBLITH
JOTYIIEHBI OITHOKY;

- B MUCbMEHHOM OTYeTe Mo paboTe TOMYIIeHbI OMNOKY;

OneHKa «HEYT0BJIEeTBOPUTEIbHO» CTAaBUTCS, CCITH:

- nabopatopHas paboTa BBIIOJHEHA HE MOJTHOCTHI0O U 00BEM BBIMTOJIHEHHOW pabOThl HE TO3BOJISET
clenaTh TPABWIBHBIX BBIBOJOB, y CTYACHTa HMMEIOTCS JIMINb OTACIBHBIC NPEJICTABICHHUS 00
M3YYEHHOM Martepuaie, 00Jbllias 4acTh MaTepralia He YCBOCHA;

- B MUCBMEHHOM OTYETE 10 padoTe OMYIIEeHBI TPyOble OMUOKH, THO0 OH BOOOIIE OTCYTCTBYET
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