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1 BBEJAEHUE

Baxxnyto gacTh TeopeTHYECKON M MPOPECCHOHATBHOW MPAKTHUYECKOW MOATOTOBKHA OOYJarOITUXCS
COCTABIISIIOT PAKTUYECKUE U Ta0OpaTOPHBIE 3aHATHUSI.

CoctaB M cozepkaHHe MPAKTHMUECKUX M J1aOOPAaTOPHBIX 3aHATHI HAIpaBiICHbl HA peaJIn3alUio
denepanbHOTO TOCYIApPCTBEHHOIO 00pa30BaTENLHOTO CTaHAApPTa CPEAHEro MNpPOQecCHOHATBHOTO
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, HEOOXOJUMBIX B IOCIEAYIOLIeH yueOHOH NesTeTbHOCTH.

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

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

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4atOIUNCs JOKEH:

ymemb:

Y 10npenensats XapakKTepUCTUKH MAaTEPUAIIOB 110 CIIPAaBOYHHUKAM;

V2 BpiOupate MaTepuaibl 10 UX CBOMCTBAM U YCJIOBHUSAM 3KCILUTyaTallUu.

V3 [lopOuparh KOHCTPYKIIMOHHBIE MaTEpUaIbl 110 UX HA3HAUEHUIO U YCIOBUSIM SKCILTyaTalluu.

VY4 BpiOupaTh 3J1€KTPOTEXHUYECKHE MaTepUalbl HA OCHOBE aHAJIN3a UX CBOMCTB JJIi KOHKPETHOTO
IIPUMEHEHHUSL.

ConepaHue NPaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTUPOBAHO Ha OATOTOBKY O0yYaroIuXxcs K
OCBOCHHIO TPO(ECCHOHATBHOTO MOAYJSI TPOTPaMMBbl TOATOTOBKM  CIICIMATIMCTOB CPEIHEr0 3BEHA TI0
CIIELIMAILHOCTY U OBJIAJICHUIO HPOPECCUOHANbHBIMU KOMNEMEHUUAMU:

[IK 1.1 BrinosnHATh HanaaKy, peryJupoBKY U IMPOBEPKY JIEKTPUUECKOIO U AJIEKTPOMEXAHUYECKOTO
000pyIOBaHUSI.

[IK 1.2 Opranu3oBbIBaTh M BBIIOJHATH TEXHUUECKOE OOCITYKMBAHHWE M PEMOHT 3JIEKTPUUECKOTO U
JIEKTPOMEXAHUYECKOT0 000py10BAHHUS.

[IK 1.3 OcymecTBisTh JUarHOCTUKY U TEXHUYECKUI KOHTPOJIb MPU IKCIUTyaTalluH JIEKTPUYECKOTO
U 3JIEKTPOMEXaHUYECKOT0 000pYJOBaHUS.

I[IK 1.4 CocraBiasTh OTYETHYIO AOKYMEHTAIMI0 IO TEXHUYECKOMY OOCIYKMBAaHUIO U PEMOHTY
AJIEKTPUUYECKOTO U 3JIEKTPOMEXaHUYECKOT'0 000PY/JOBaHUS.

[IK 2.1 OpraHu3oBbIBaTh M BBINOJHATH pabOThl MO SKCIIyaTalMd, OOCIY)KMBaHUIO U PEMOHTY
OBITOBOM TEXHUKH.

[1K 2.2 OcymecTBisiTh JUarHOCTUKY U KOHTPOJIb TEXHUYECKOIO COCTOSIHUS OBITOBOM TEXHUKHU.

I1K 2.3 TIporno3upoBaTh OTKa3bl, ONPEEIATh PECYpChl, OOHAPYKUBATh A€()EKTHI HIEKTPOOBITOBOM
TEXHUKH.

I1K 3.1 YyacTBOBaTh B INIAaHUPOBAHUU PAOOTHI NEPCOHANIA IPOU3BOICTBEHHOTO M0/Ipa3AeIeHHUS.

1K 3.2 OpranuzoBbIBaTh padOTy KOJUIEKTHBA UCIIOIHUTENEH.

I1K 3.3 AHanu3upoBaTh pe3ynbTaThl IEATEIBHOCTH KOJIJIEKTUBA UCTIOTHUTEIEH.

[1K 5.1 BeInoaHATE OpOCThIE U CPeIHEN CI0KHOCTU pabOTHI IO PEMOHTY U OOCITY’)KMBaHHIO I[EXOBOTO
00opyIOBaHUSI.

I[IK 6.1 BpImonHAT, TEXHUYECKOE OOCTY)KMBAaHHE M PEMOHT CPEJCTB aBTOMATHKH W TIPHOOPOB
TEXHOJIOTUYECKOT0 000pyI0BaHUS METAJUTYPIHUECKONW OTpaCciH.

A Taxxke GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:
OK.01 BwibupaTh criocoObl pemieHus 3aaad mpodecCHOHATBHON ACATENbHOCTH MPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;



OK.02 Hcnonp3oBaTh COBpeMEHHBIE CPEICTBAa MOMCKA, aHAIM3a M MHTEpHpeTanuu MHGOpMaruu u
nH(OPMAaLIOHHBIE TEXHOJIOTUH AJIs BBITIOJHEHUS 3a/1a4 MPOPECCUOHANBHOMN AeITEeIbHOCTH;

OK.03 IlnanupoBaTh M pealm30BBIBATE COOCTBEHHOE MPOQECCHOHATBHOE U JIMYHOCTHOE PAa3BHUTHUE,
MpeNNPUHUMATENIbCKYIO JEATENIbHOCT B  NpodeccHOHANbHOW cdepe, HMCHOIB30BaTh 3HAHUS IO
(uHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIHSIX.;

OK.04 D¢ddexTuBHO B3aUMOACHCTBOBATh U PabOTaTh B KOJIJICKTHBE U KOMAH/IC,

OK.05 OcymiecTBisiTh YCTHYI0O M IHCBMEHHYI0 KOMMYHHUKALMIO Ha TOCYJAapCTBEHHOM SI3BIKE
Poccutiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

0K 09 Ilonmb3oBaThcsi mpodecCHOHATBHON TOKYMEHTAIlMeld Ha rOCYJapCTBEHHOM M WHOCTPAHHOM

A3BIKaXx,

BrinonHenue o0yyaromuxcs MPakTHYECKUX W/WIHM Ja0OpaTOPHBIX padboT MO y4eOHON NUCIHMILINHE
«MATEPUAJIOBEJIEHUE» nanpasieHo Ha:

- 00001IeHNe, chcTeMaTr3aIuio, yriayoaeHre, 3aKperuieHHe, Pa3BUTHE U JCTATU3ALNIO TOJTyYEeHHBIX
TEOPETUYECCKUX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOM TUCIIUTUTHHEI;

- (opMupoBaHHE yMEHUH NPUMEHATH MOJYYCHHBIC 3HAHHUS Ha MPAKTHUKE, PEATM3alldI0 €IMHCTBA
WHTEJUICKTYaJIbHOW U TTPAKTHIECKOH JIeITeIbHOCTH;

[IpakTyeckne u naboOpaTOpHbIC 3aHATHS TPOBOISTCS IOCIE COOTBETCTBYIOLIEH TEMbI, KOTOpas
obecrieunBaeT HAJINYKE 3HAHUN, HEOOXOIUMBIX IS €€ BBITOJIHEH.



2METOAUYECKHUE YKA3AHUS
Tema: OCHOBHBIE XapPaAKTEPUCTHKH NIEKTPOTEXHHYECKHX MATEPHAJIOB

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

Heab: popmupoBaHue yMEeHUH ONpeNeATh BUIBI METAJUIOB 110 X BHEIIHUM MPHU3HAKAM

Boimosinue paGory, Bbl Oyzere ymernb: omnpeaensTe BUIAbl METALIOB M CIUIABOB IIO
MaKpOCTPYKTYpE;

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

3aganue: OnpenenuTe BUA METaUIa, U3 KOTOPOIO U3rOTOBJIEHBI 00pa3Lbl 0 BHELIHUM IIPU3HAKAM
(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 KaXKblil 00Opazel.

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. liBeTHBIME KapaHAAIIaMH 3apUCYATE 00pa3Ibl METAJUIOB (CIIJIABOB).

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 YAEIbHBIM Bec MeTtayuia P1, pasnmenus 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) TaONHUIIBI 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 0OBEME C COONIOIEHHEM HEOOXOIUMOW IOCIE0BaTEeIbHOCTH
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/1aHUi U CTYIEHT MOXKET X MCIPAaBUTh CAMOCTOSATEIBHO UM MPH HEOOIBILION TOMOIIN
IIpenoaaBaTes;

- B IUCbMEHHOM OT4YEeTe 10 paboTe J1enaeT He3HaYUTEIbHbIE OINOKY;

Onenka «yJa0BJIETBOPUTEIbHO)» CTaBUTCS, €CIIH:

- IpaKkTHuYecKas pabdoTa BHIIOJHEHA HE IOJIHOCTbIO, HO O0OBbEM BBINOJIHEHHON YacTW IMO3BOJSET
MOJYYUTh IPABUIIbHBIE 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 TOMyHIeHbI OIINOKH;

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, 6oJblias 4acTh MaTepuaia He YCBOEHa;

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



Tema: IIpoBoAHMKOBbIE MATEPUAJIBI BLICOKOW IIPOBOAMMOCTH

IIpakTnyeckas padora Ne 2
OnpenesieHne cTeneHy U3MeHeHUsI 00bEMAa METAJJIOB IIPU HATPEBAHUM

Heab: dbopmupoBanue yMeHHI ONpeneisTh CTEIIEHN U3MEHEHUSI 00beMa METaNIOB Py
HarpeBaHUMU.

BoinoiHuB padoty, Bl Gynere ymeTs: onpenesaTs CTEeHb U3MEHEHUs: 00beMa METaJUIOB IpU
HarpeBaHUU.

MarepuanbHoe obecniedenue: o0pasipl MeTauioB, Tabmuisl, Gopmyisl, [OCT.

3aganmne: OnpenenuTs CTeNeHb U3MEHEHHUsI 00bEMa METAJUIOB NIPU HAarpeBaHUM Ha OIpeesIEHHbIC
TEeMIIEpaTypbl

IMopsiiok BBINOJTHEHHS PA0OTHI:

1. 3yuuTh TEOPETHUYECCKHI MaTepHal TI0 TEME.
2. IIpousBecTr pacy€Thl COTIACHO 3a/IaHUIO.

3. PesynbTarsl opopmute B BUe TaOIHIIBL.

Xox pabdoThI:

1. M3yunte KpaTKue TEOPETUUESCKHUE CBEICHUS JIUIsl BHIIOJTHEHUS PAOOTHI.

2. Ucnonp3ys naHHbIe TAOMUIBI 3, ONMPEACIUTE JIMHY METANIMYECKOTO CTEPXKHSI NIPU HArpeBe Ha
temneparypy o gopmyie: L = Lo (1 +at)

rae a — k03 PUIMeHT TMHEHHOTO paciupenus, Lo .imuHa o0pasia 1o Harpesa t.

3. PaccuuTaiite mnepBoHAYaIbHBI O0BEM CTEPXKHS KpPYIJIOTO CEYCHHUS ITUAMETPOM 2 MM JI0
HarpeBaHUs U 00bEM CTEPIKHS TOCIIe HarpeBa.

4. OnpenenuTe CTENEHb WM3MEHEHHUS TIEPBOHAYATBLHOTO O0BEMa MeTajula MPH U3MEHEHUU
temmeparypsi Ha 25 C%; 30 C°; 45 C°

5. Pe3ynbpTaThl pacueToB 3aHecuTe B TaOIUILY 3.

6.Chopmynupyiite u 3aMUIINTE BBIBOJ] 0 TOM, Kakue (bakTopsI
OTIPEACTISIOT CTETEeHb W3MEHEHUs JUHEHHBIX pa3MepoB u o0beMa
MaTepuasoB MPU HATPEBAHHH.

Tabmuma 3
jas]
No JlmHa 2 % E JlnuHa Metanna (361;(:}1\;151 Bczilzei;ﬂ
Hanmenos | merammuecko | O6beM | & & 2.| nocne Harpesa | P yBemae
3| &8 = IocJie o0beMa
aHue |ro cTepkHAMO| V,MM | & E Ha
] = 5 HarpeBaHus, | MaTepuana,
MeTaJla | HarpeBaHUs, M o 5 & |Temmeparypy, C 3
Y o= o MM MM
25 | 30 | 45 |25(30 |45
1. Cranp
20 2,8 0,00009
2. Adtio- 15 0,000024
MUHUIH
3.
Wenes/6 2,3 0,000012
4. Menp 5,6 0,000017
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5. CBuHen 8,0 0,000029
6. Om10BO 6,4 0,000023

®opma npeacTaBieHus pe3yJbTara:
Otuet 1o paboTe JOIDKEH CONIEPIKATh:

a) HaMEHOBaHKE PaOOTHI 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 NMPAKTUUECKUX 3aaHH;

- BBINOJHWI paboOTy B IOJHOM 0OBeMe ¢ COOJIOJICHHEM HEOOXOIUMOM TOCIe0BaTeIIbHOCTH
JICHCTBUIA;

- B IUCBMEHHOM OTYETE 10 padOTe MPAaBHIIBHO U aKKypaTHO BBIMOJHEHBI BCE 3aIIHCH;

OueHka «X0poLI0» CTABUTCS, €CIIU:

- BBITIOJTHEHBI TPEOOBAHMSI K OI[EHKE «OTIUYHOY», HO JOMYIICHHI 2 — 3 HeqoueTa MpHU BBINOJIHEHUN
MPAKTUYECKUX 33JaHUH M CTYJIECHT MOXET MX HCIPABUTh CaMOCTOSTEIBHO WM TPH HEOOJBIION
ITOMOIIIH MPENoAaBaTENs;

- B IUCBMEHHOM OTYETE 0 padoTe JIeJIaeT HE3HAYNTEIbHBIC OITNOKY;

Ouenka «yA0BJIEeTBOPUTEIbHO» CTABUTCS, €CIIU:

- TpaKTHYecKas paboTa BHIMOJHEHA HE IOJIHOCThIO, HO O0OBEM BBIMOJHCHHON YacTH TO3BOJISET
MOJIYYUTh MPABUIIbHBIE PE3YIbTAThI U BBIBOIBI,

- B XO/I¢ BBITIOJHEHUST PabOTHI CTYICHT MPOJIEMOHCTPUPOBAJ CIIA0BIC MPAKTHUSCKUE HABBIKU, OBLITH
JIOTYILIEHBI OIINOKH;

- CTYJIGHT yMEET NMPHUMEHATH MOJIYYCHHbIC 3HAHUSA TPH PEIICHUH MPOCTHIX 3a/lad MO TOTOBOMY
AJITOPUTMY;

- B MUCBMEHHOM OTYETe 10 paboTe MOMYIICHBI ONTUOKY;

Ouenka «Hey10BJIETBOPHUTEIbHO» CTABUTCS, €CIIU:

- MpaKTUYecKas paboTa BHIIOJTHEHA HE TIOJHOCTHIO U 0OBEM BBIMIOJHEHHON PabOTHI HE MO3BOJISIET
clenaTh MPaBWIBHBIX BBIBOJOB, y CTYACHTa HMMEIOTCS JHIIb OTAENbHbIE NPEICTaBICHUS OO0
M3y4EeHHOM MaTepuase, 0oJblas 4acTh MaTepraia He YCBOCHA,

- B MUCbMEHHOM OT4YeTe Mo paboTe TOMyIIeHbl TPyObIie OMUOKHU, THOO0 OH BOOOIIE OTCYTCTBYET;

Tema: O0OMOTOYHBIC M YCTAHOBOYHBbIE TPOBOAA. MOHTaKHBbIe IPOBOJA U Ka0en.

IIpakTnyeckas padora Ne 3
KoHcTpyKuuu 1 MAapKUPOBKH NMPOBOI0B U KadeJsiei

Heawb: dopmupoBanue yMeHHUI onpeaensTh KOHCTPYKLINIO, HA3HAYEHUE U MaPKUPOBKY
MIPOBOJITHUKOBBIX M3/ENUI (ITPOBOJIOB U Kabeneil).

BoinoiHuB padory, Bel Oyaere ymeTn: ompeneisTh XapaKTEpUCTUKY M OOJACTh NMPUMEHEHHUs
IIPOBOJIOB U Ka0eel 1Mo UX MapKUpPOBKE.

MarepuanbHoe obecnedeHune: pa3gaTOuHbIN MaTepHall; 00pa3Ibl KaOelel U MPOBOIOB

3aganue: CoriiacHO HOMEpY CBOEro BapHaHTa paciindpoBaTb MapKUPOBKY MTPOBOJIOB U Kalenew,
yKa3aTb 00JacTh UX IPUMEHEHHUS U 3apUCOBATh KOHCTPYKIIHIO.

ITopsinok BbINOJHEHHS PadOTHI:



1. Onpexnenute HOMEP CBOETO BapHaHTa 110 TadJIuUIIE.
2. Beimonaute 3amanus.
3. Opopmure pe3ynbTaTsl B popMe TaOIHIIBI B TETPAIH.

Xon padoThr:

1. Uzyuurte 0Opa3iipl mpoBOJOB U Kabesei coriacHo HOMepy BapuaHTa.

2. BeimoniauTe 3cku3 00pa3ioB B Tadnwuie 4 , Gopma KOTOPOl MpUBEICHA HIKE.
3. Beinumnte MapKupoBKH, COOTBETCTBYIOIINE CBOEMY BapHAHTY.

4. JlaiiTe XapaKTEPUCTUKY MPOBOAHUKOBBIX M3/EJIHM, COTTIACHO UX MAPKUPOBKE.
5. Pacmmudpyiite MapKUpOBKY.

6. OTBETHTE HA KOHTPOJIbHBIE BOIIPOCHI:

a) KaKMMHU MEXaHHYSCKHMH CBOMCTBAMU JIOJDKHBI 00J1a/1aTh TPOBOJHUKOBBIC U3 ?
b) s kakux 1enel npuMeHstoTCs Kadenn?

C) moyeMy MOHTaKHbBIC TPOBO/IA BHIMTYCKAIOT C JIY>)KEHBIMH METHBIMH KHJIaMHU?
d) 3anummTe MapKy aTFOMUHHEBOTO MPOBO/A C PE3MHOBOI M30JISIHEH.

Tabnuma 4
Bapuant No...
Neri/nt Dcku3 oOpasia nmposoja (kabdes) Mapka O065acTh MPUMEHEHUS
1
2
3

®opma npeacTaBieHus pe3yJbTara:
Otuet o paboTe T0JKEH COAePKaTh:

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

B) BBIBO/IBI 10 padoTe.

Kpurtepuu onenku:

OneHka «OTJIMYHO» CTAaBUTCS B TOM CJIy4ae, €CIU CTYEHT:

- CBOOOJTHO NMPUMEHSIET MOJIyYE€HHbIE 3HAHUS NPU BBIMOJIHEHUN TPAKTUUECKUX 3aaHMI;

- BBIIIOJHWI paboTy B MOJHOM 00beMe ¢ COOI0/IeHUEM HEOOXOIUMMOM MOCIeI0BATENbHOCTH
e CTBHIA;

- B IUCBbMEHHOM OTYeTe MO paboTe MPaBUIIBHO U aKKypaTHO BBIIIOJIHEHBI BCE 3aIUCH;

OneHka «XOpPOIIO» CTABUTCSI, €CIIU:

- BBINOJHEHbI TPeOOBaHMA K OLEHKE «OTIMYHO», HO JOMyIIeHbl 2 — 3 HexouyeTra IpH
BBITIOJTHEHUH MPAKTUUECKUX 3a/laHui U CTYAEHT MOXET UX UCIPAaBUTh CAMOCTOATEIbHO HIIU
IpU HEOOJIBIION MOMOIIM MPETo1aBaTes;

- B IUCbMEHHOM OT4Y€eTe 10 paboTe JienaeT He3HaYUTeNbHbIE OINOKY;

OuneHka «y/J10BJIeTBOPUTEIbHO» CTABUTCS, €CIIH:

- IpaKTH4YecKas paboTa BHIIOJHEHA HE MOJHOCTHIO, HO 0ObEM BBIITOJIHEHHOM YacTH MO3BOJISET
MOJIyYUTh MIPABUIIbHbIE PE3YJIbTATHI U BHIBOJIBI,

- B XOJI€ BBINOJHEHUS pabOThl CTYAEHT MPOJEMOHCTPUPOBAN clabble MPaKTUUYECKHE HaBBIKHU,
ObUIN JIOMYIIEHBI OTNOKH;

- CTYJEHT yMeeT MPUMEHATh MOJTy4YeHHbIE 3HAHUS MPHU PELIEHUH MPOCTHIX 3a7au 110 TOTOBOMY
aJITOPUTMY;

- B IUCbMEHHOM OTY€eTe 10 paboTe TOMYIIeHbl OLIHOKY;

OuneHka «Hey10BJIeTBOPUTEIBHO» CTaBUTCS, €CITH:
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- IpakThyeckass paOoTa BBINOJHEHA HE TOJHOCTBIO M O0BEM BBIOJHEHHOH paboThl He
MO3BOJIICT C/ENaTh MPAaBWIBHBIX BBIBOJIOB, Y CTYICHTAa HWMEIOTCS JIMIIb OTJEIbHbBIC
npeacTaBiIeHus 00 U3y4YeHHOM MaTepuaie, O0JbIIas YacTh MaTepruaia He YCBOCHA;

- B TIMCBMEHHOM OT4YeTe Mo paboTe IOmylieHbl TpyOble OMmMMUOKH, MO0 OH BOOOIIE
OTCYTCTBYET;

Tema: CBoiicTBa MOJYNPOBOAHUKOBBIX MATEPHAJIOB

IIpakTuyeckasi pa6ora Ne 4
Bb160p MapKu npunos U onpeaeieHue ero Ha3HAYEHUs 1 XMMHYeCKOro coOCTaBa

]_[e.m,: MOJIYYUTDh HNPAKTUUCCKHUEC HABBIKU 110 BBI60py, OIPCACIICHNUIO HA3HAUYCHUSA U XUMHUUYCCKOTI'O
COCTaBa IIPHUIIOS.

BbinosinuB padory, Bel Oyjere ymersb: - onpeaessiTh XUMAYECKUNA COCTaB MPUIOS IO €ro MapKe;
-BBIOMPATh MapKy MPHUIOS B 3aBUCUMOCTH OT TPeOOBAaHUM K MaliKe JeTalei.

MaTepnaﬂbnoe odecmeyeHue: CIIPpaBOYHBIC Ta6JII/IIlI)I.

3aganue: 1. OnpenenurTe XMMUYECKUI COCTaB U Ha3HAYEHHE MPUIIOS 10 €T0 MapKe.
2. Bribepure MapKy MpHIIOsi, HEOOXOAUMOTO JIJIsl MAHKH JAeTaleH.

Ilopsinok BbINOJTHEHHS PadOThHI:

1. U3yuuth TeopeTudecKkuii MaTepuai o Teme.
2. [IpousBecT pacuy€Thl COrNIACHO 3a/IaHUIO.

3. PesynbTarel opopmute B BuE TAOTHIIBL.

Xoa paGoTsI:

1. Ucnonb3ys KpaTKue TEOPETUUECKUE CBEIEHU, ONpeaAeanTe Bu (JIETKOMIaBKUN UM TBEP.IbIi),
XUMHUYECKHUI COCTAaB U Ha3HAYEHUE MPUIIOEB:

a) IICP-25;

b) TIMI11-42;

c) I1-250;

d) I10C-40

e) [TIOCB-33.

2. VYKaXuTe BHIl M MApKy MPUTIOS, HEOOXOIUMOTO JIJISI:

1) maiiku Meau u OPOH3HI,

2) maiikM JeTalieid, npu KOTOpOW TpeOyercs OoJblIas MPOYHOCTh, T'HOKOCTH M JIeTKas
o0pabaTbIBaeMOCTb 11IBa; TeMIIepaTypa IUIaBiIeHus npunauBaemMoro Metania 740°C;

3) maiiku jaerainiei, Ipu KOTOPOH TpeOyeTcs BhICOKAs MPOYHOCTH IIBA; TEMIeparypa ILIaBICHUS
npunauBaemoro meramia 870°C;

4) naiika MHKpOCXeM, KOTJia TpeOyeTcst 0co00 HU3Kasi TeMIieparypa IUIaBJICHHUS IPHITOS.

3. Kakue npumnou Henb3s UCTIONIB30BaTh MIPH KOHTAKTE UX ¢ MUILeH, yenoBekoM? OOOCHYHTE OTBET.
[lepeuncnure TpeGoBaHUS K IPHUIIOLO.

dopma npeacTaBJeHus pe3yJbTara:
Otuet o paboTe TOKEH COAEPKATh:

a) HaMMEHOBaHUE PaOOTHI U 1IETh PAOOTHI;
0) BbITIOJTHEHHAs paboTa B TETPaIH;

B) BBIBOJIBI 1O paboTe.
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Kpurepun oneHku:

OueHka «OTJIMYHO» CTABUTCS B TOM CJIy4ae, €CIU CTYICHT:

- CBOOOIHO MTPUMEHSET MOJTyYCHHbIE 3HAHUS PU BHIIIOJHEHNUU MPAKTUUECKUX 3aJaHUMH;

- BBIIOJHWI paboTy B MOJHOM 00beMe C COONI0/IEHHEM HEOOXOIMMOM MOCIEeI0BATEIbHOCTH
JIeHCTBHI;

- B TUCBMEHHOM OTYETe 10 PaboTe MPaBMIIBHO U aKKYPaTHO BBITIOJHEHBI BCE 3aITUCH;

OneHKa «XOPOII0» CTABUTCS, ECIIH:

- BBINOJHEHBI TPeOOBaHMUA K OICHKE «OTIMYHO», HO JOMYyIIeHbl 2 — 3 Hexouyera IpH
BBINOJIHEHUH MPAKTUYECKUX 3aJaHUN M CTYAEHT MOXKET UX HCIPABUTh CAMOCTOSTEIbHO WU
py HEOOJIBIION MOMOIIM MPETo1aBaTeNs;

- B IUCbMEHHOM OTYETe 110 PaboTe J1e1aeT He3HAUUTENbHbIE OINOKHY;

OuneHka «y/J10BJIETBOPUTEILHO» CTABUTCS, CCIH:

- IpaKkTU4ecKas paboTa BBINOIHEHA HE MOJIHOCThIO, HO 00bEM BBIIIOJIHEHHOW YacTH MO3BOJISET
MOJTyYHUTb MIPABUIIbHBIE PE3YIbTATHI U BHIBOJIBI,

- B XOJI¢ BBINOJIHEHHs pabOThl CTYAEHT IPOJAEMOHCTPUPOBaI cialdble MPAKTUYECKUE HABBIKH,
OBLTH JIOITYIICHBI ONITHOKH;

- CTY/IEHT yM€EeT NPUMEHSATh MOJyYeHHbIE 3HAHUsI IPU PEeIIEHUH MPOCTHIX 3a/1a4 110 TOTOBOMY
AITOPUTMY;

- B IUCbMEHHOM OTYeTe IO PaboTe OMYyIEeHbl OLIHOKH;

OuneHka «Hey10BJIeTBOPUTEIBLHO» CTaBUTCS, €CITH:

- IpakTHyeckass paboTa BBINOJIHEHA HE IOJHOCTBIO M O0bEM BBIIOJHEHHOH paboThl He
MO3BOJISIET CAENAaTh NPAaBWIBHBIX BBIBOJOB, Y CTYIEHTa HUMEIOTCS JIMIIb OTACIbHBIE
IpeJcTaBiIeHUs 00 U3y4YeHHOM MaTepuaie, OoJblIas YacTh MaTepuajla He YCBOCHA,;

- B NHUCBMEHHOM OT4YeTe 1O paboTe JOmymIeHbl TpyOble OmMMUOKH, MO0 OH BOOOIIE
OTCYTCTBYET;
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Tema: TBépable AUNIEKTPUKHU

JlabopaTopnasi padora Ne 1
N3mepenune q1u3JIeKTPUUYECKOH MPOHULIAEMOCTH M YIJIA TUYIEKTPUYECKHUX MOTEePb TBEPABIX
AUIJIEKTPHKOB.

I.Ie.ﬂ]:: O3HAaKOMUTBCA C 06p33L[aMI/I AUIJICKTPUYCCKUX  MAaTCpHaJIOB, OIPCACIUTL HX
AUSJICKTPUYCCKYIO IMPOHUIAEMOCTh M TAaHI'CHC yIJla JUIJICKTPUYCCKUX IOTEPHL, CPAaBHUTH IIOJTYYCHHBIC
PE3YIbTATHI CO CIIPABOYHBIMU JaAHHBIMU.

Beimosinue pabGory, Bbl Oyzere ymerb. OIpenensaTh IUIIEKTPUYECKYIO IPOHULIAEMOCTH
JIUAJIEKTPUYECKUX MaTepUaJIOB.

MarepuanbHoe obecneuenue: "M3meputenr RLC", wmunuMomymu "JludnekTpudeckas
MIPOHUIIAEMOCTh Oymaru", " IusnexTpudeckas MIPOHUIIAEMOCTD oy TIIIeHTepedTanara”,
COCIMHUTEIILHBIC TIPOBOHHUKH.

3aganue:

1. U3yuuth Temy «TBEpabIe MUAJICKTPHKKY», COJCPKAHUE JAHHOH J1abopaTopHOU pabOTHI U OBITH
TOTOBBIM OTBCTUTH HA BCC KOHTpOJII)HBIe BOHpOCI)I HpeHOIIaBaTCJ'Iﬂ.

2. IlpousBecTr HEOOXOIUMBIC H3MEPEHHS.

IMopsiok BbINOJIHEHUS PA0OTHI:
1. O3HaKOMUTKCS C 1a0OPATOPHBIM CTEHIOM
2. [ToArOTOBUTKCS K BHITIOJTHEHHIO JJAOOPATOPHOW paOOTHI.
3. [MomyuuTs AaHHBIE ¢ 1a00PATOPHOTO CTEHA.
4. OdopMHTH MOTyYEHHBIE TaHHBIC.

Xoa paGoTsI:

1. U3yunth TeopeTHueckuil MaTepHual, AOCTaTOYHBINA Ul BBIIOJHEHUs JlabopaTopHOM palboThl. B
JaHHOU J1abopaTOpHOM paboTe MPOU3BOAUTCS U3MEPEHHE EMKOCTH KOHJIEHCATOPOB MPSMBIM METO/I0M —
u3meputenem RLC.

2. [Monkmrounte MUHEMOAYNE "JlMdnmekTpuueckas mpoHunaemMocTs" kK m3mepuremto RLC, kax
yKa3aHo Ha pucyHke 1.




Puc. 1. Coenunenne nzmepurens RLC u muamonyns "usnekrpuueckast npoHUIAaeMocTh'": 1 —
KHOIIKa BBIOOpPA pexXHMMa U3MEPEHUsI OCHOBHOTO ITapaMeTpa, 2 — KHOIKa BKJIFOUEHHs Ipudopa, 3 — KHOIKa
BbIOOpA YACTOTHI TECT-CUTHAJIA, 4 — KHOTIKA BRIOOpa peKuMa U3MEPEHHS JOMIOTHUTEIHHOTO ITapaMeTpa

[Tocne mnpoBepkH NPaBMIBHOCTU COEAUHEHUS CXEMbl MpENojaBareieM, I0JaTh HAMNpPsKEHUE
MATAHUS HA KOMILUIEKT, BKJIFOUEHHEM aBTOMAaTHYECKOro BbIKtouarens u Y30 monyns "Moaynnb nuTaHus
u USB-ocummnorpad".

Bxmounts usmeputens RLC, HaxkaB KHONKY 2, Ha)kaTheM KHONKM | YCTaHOBUTH PEXUM
U3MepeHusi €MKOCTH, 0 4éM OyIeT CBUACTENLCTBOBATH 3HAYOK "F'" — (hapambl B HUKHEM TPaBOM YTy
IUCIUIesl. Y CTaHOBUTh 4acToTy TecT-curHana 120 ['m  HaxkaTMeM KHONKHM 3, 4acToTa TeCT-CUrHaja
oroOpaxkaercss B mpaBoii yactu jgucmiies "120Hz". YcTaHrBUTH peXUM H3MEPEHUsS JUIICKTPUUYECKUX
MOTEPh KHOMKOM 4, TaHHBIN PEXKUM U3MEPECHHS MHANIUPYET cuMBoII "D" B BepXxHe# yacTu qucries.

B npaBoii BepxHel 4acTH TUCIUIess 0TOOPaXKaeTcsi TAHTCHC YIila JUAJICKTPUIECKUX MOTeph. 3aHECTH
nokazanus usmepurenss RLC B Tabnuiry 6.

3. He otkmrowast m3mepurens RLC, 3aMeHUTh MHUHHMOIYJIh Ha APYroil M3 HabOopa M 3aHECTH
€MKOCTb U yrojl AMAJIEKTPUUECKUX MoTepb B Tabuuuy 6. [loBTOpuTh M3MepeHus Al BCEX BBIAAHHBIX
00pasIos.

Tabnuua 6
Ne /it f,Iu | & | Wsmepurenem RLC | & |d,m | S 4? | C,
tgo C,
1-i1 o6pazen
2-1i oOpaszery
4. Paccuntarb  NMANEKTPUYECKYI0  IPOHUIAEMOCTh  oOpasuoB.  Jns  MuHuUMOnynen

"JIManeKTpuuecKas MPOHULAEMOCTh" IUIOMAAb OOKJIAJ0K M3MEpUTh Ha ONBITHOM 0Opasle, TONIMHA
IURJIEKTPUKA yKa3aHa Ha MUHUMOJLYJIE.

5. CpaBHUTb NOJTYYEHHBIE PE3YJIBTATHI CO CIIPABOYHBIMH.

6. [To momy4eHHBIM NaHHBIM MOCTPOUTH THCTOTPAMMBI M CPABHUTH IUAJIEKTPUKH TIO BEITUYHMHE
TaHreHCa JUIJNIEKTPUUYECKUX MOTEPh U JIUAIEKTPUYECKOW mpoHuIaeMoctu. Crnenate BbIBOA O
1enecoo0pa3HOCTH MPUMEHEHHUS TUAJIEKTPUKA B TOM WJIM UHOM Clly4ae.

ITocne odopmieHuss oTyéra U MPOBEPKH PE3YNIbTATOB IperojaBaTesieM Heo0XoauMo pa3o0parth
CXEMY, MIPEICTaBUTh KOMIUIEKT B IIOJJTHOM COCTaBE€ U UCIPABHOCTH MPENOIaBATEINIO.

®opma npeacTaBjieHus pe3yJbTarTa:

a) HalMEHOBaHUE pPabOTHI U 11eb padoThI;

0) cXeMBbI DKCTIEPIMEHTOB U TaOJIHIIBI MTOTyYSHHBIX AKCIIEPUMEHTAIBHBIX TaHHBIX;
B) pe3yJbTaThl pacueToB;

I') BBIBOJIBI 110 padore.

Kpurepum ounenku:

OneHka «OTIIMYHO» CTaBUTCS B TOM CIIy4ae, €CJIU CTYACHT:

- CBOOOJTHO MPUMEHSIET MOJIyYE€HHbIE 3HAHUSI IPU BBIITOJIHEHUH JIa0OpaTOPHBIX 3aJaHMUIA;

- BBIMOJIHWI Pa0bOTy B TMOJHOM OOBeMe C COOMIOJIEHMEM HEOOXOJIUMOH IOCleA0BaTeIbHOCTH
JICHCTBHI,

- B IUCBMEHHOM OTYeTe MO paboTe MPaBUWIIBHO U aKKYPaTHO BBHIIIOJIHEHBI BCE 3aIUCH;

OueHka «Xopouo» CTaBUTCS, €CIIN:

- BBINOJIHEHBI TPEOOBAHMS K OLIEHKE «OTIMYHO», HO JOMYIIEHbI 2 — 3 HeJ04YeTa NpU BBHITOJTHEHUN
71a00PaTOPHBIX 33JAHUN U CTYJIEHT MOKET UX UCIPABUTh CAMOCTOSTEIBHO WM MPU HEOOJBIION MOMOIIH
[IPENoIaBaTels;

- B IUCbMEHHOM OTYETe M0 paboTe /ieiaeT He3HAYUTeNIbHbIE OIINOKH;
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OneHka «yI0BJI€TBOPUTEIbHO» CTaBUTCS, €CIIH:

- TpaKTh4eckas paboTa BBHINOJHEHA HE IOJHOCTHIO, HO O0BEM BBITOJHEHHON YacTH ITO3BOJISET
MOJIYYUTh IPABUIIbHBIE PE3YIIbTAThI U BHIBOIBI;

- B X0JI€ BBIIOJHEHHSI pabOTHI CTYJACHT MPOJEMOHCTPUPOBAJ ClIadble MPaKTHYECKNE HABBIKH, OBLIN
JIOTYIIIEHBI ONIHOKH;

- B IMCBMEHHOM OTYETEe IO paboTe JOMyIIeHbI OMNOKY;

OneHka «Hey/I0BJIeTBOPUTEIbHO» CTABUTCSI, CCIIH:

- mabopaTopHas paboTa BBIIOIHEHA HE MOJIHOCTHIO U 00BEM BBIIIOJIHEHHOW pabOThI HE MO3BOJISIET
ClleNIaTh MPAaBUIIBHBIX BBIBOJIOB, Y CTYACHTa MUMEIOTCS JIMIIb OTJCIbHBIC MPEJCTaBICHHS 00 U3y4YCHHOM
marepuaiie, 0oiblIas 4acTh MaTeprana He yCBOCHa,

- B TUCBMEHHOM OTYETEe MO PaboTe IOMyIIEeHbI IpyObIe OMOKHU, THOO0 OH BOOOIIE OTCYTCTBYET;

Tema: TBépable AUNIEKTPUKHU

JlaGopaTopnas padora Ne 2
H3mepenue 3aBUCHMOCTH YIJIa ANJIEKTPUYECKHX MOTEPb U AHJIEKTPHYECKOi
NPOHMLIAEMOCTH OT TeMIlepaTypbl

He.]'lb: O3HaKOMUTBCA C 06pa3uaMH AUSJICKTPHUICCKUX MATCPHUAIIOB; OIPCACIIMTL TAHI'CHC YIJIa
AUIJICKTPUYCCKUX TIOTEPb W AUIJICKTPUYCCKYIO IHPOHHUIACMOCTHL MHPCACTABICHHBIX JUBJICKTPHUKOB,
CPaBHHUTD MMOJIYYCHHBIC PE3YJIbTAThI CO CIIPABOYHBIMU TaAHHBIMHU.

Boinmosinue pabGory, Bbl Oyzere ymerhb: OIpenensaTh JUAIEKTPUYECKYIO IPOHUIAEMOCTh
MaTepHaoB OT TEMIIEPaTyphl.

MarepuanbHoe obecnieyeHue: Moayib "OyHKIIMOHAIBHBIN reHepaTop", MOAYJb "MarauToMsrkue
Matepuaibl. TemneparypHbii KOdQGUIMEHT conpoTuBieHUs / éMKocTh", MOIylb "MoOJyllb MUTAHUS H
USB-ocuumnorpad", munumonyns "TKE kongencaropos", moayns "Hameputrens RLC", momymnb
"MynbTUMETpBI", COETUHUTENbHBIE TPOBOJHUKU.

3aganue:

1. UByunts Temy «TBEpable TUIIEKTPUKUY», COJAEpKaHUE TaHHOW JTabopaTopHOW pabOTHI M OBITH
TOTOBBIM OTBCTUTH HA BCC KOHTpOJ'IBHI)IC BOHpOCBI npenoz[aBaTeJm.

2. Ilpon3BecTr HEOOXOIUMBIE H3MEPEHHSL.

ITopsinok BbINOJHEHHS PadOTHI:
1. O3HaKOMUTBCS C 1TAOOPATOPHBIM CTEHJIOM
2. IToaroTOBUTHCS K BBIOIHEHUIO JIAOOPATOPHON pabOTHI.
3. [onyuuTs gaHHbIEC ¢ 1a00PATOPHOTO CTEHA.
4. OdopMUTH MOJTyYCHHbIE JaHHBIE.

Xon paborhr:

1. U3yuuTth TeopeTudecKuii Marepual, JOCTaTOYHbBIN /AJIsl BBIMOJIHEHUS 1a00paTOpHOI paboTHI.

2. CormacHO pPHCYHKY 2 BBIIOJHHUTH ODJIEKTPUYECKHE COCIMHEHHMS MOMIYNeH JUis H3MEepeHUs
TaHTEHCA JMAICKTPHUECKUX TOTEPh W IUIJICKTPUYECKON NPOHHUIIAEMOCTH TBEPABIX JIUDIICKTPHUKOB.
MoHTaX cXeMbI TPOU3BOIUTH NP OTKJIFOUYCHHOM MMUTaHHH.

B kauecTBe HCTOYHHMKA MUTAHWUSL, U HArPeBa ONBITHOTO 00pasIia, CTIOIh30BaATh HEPETYINPYEMBIH
Bbixox "+15B" moayna nurtanus. B xauectBe Pl umcmonb3oBats u3ameputens RLC, B xauectBe P2 —
MYJBTUMETP B pexxume usmepeHust temneparypsl "C". [IogkimrounTh BBIBOJBI TEPMOIIAPEl MUHUMOAYJIS
"TKE konznencaropoB" k koHTaktam "TEMP" mynsTumMeTpa.

3. Ilocne mpoBEepKH MPABWIBHOCTH COCAMHEHUI CXEMBbl NpenojaBaTelieM I10/1aTh HaNpsKCHHE
MUTAHUS HAa KOMIUIEKT, BKIIOUEHHEM aBTOMaTHUeCcKOro Beikitouarens u Y30 moxyna "Moayinb nUTaHUs
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u USB-ocummnorpad". Brmounts uzmepurens RLC, HakaB KHOTIKY 2, Ha)KaTHEM KHOIKUA 1 yCTaHOBUTH
peXKUM H3MEpeHUsT EMKOCTH, O YéM OyJeT CBUACTEIBCTBOBAThL CUMBOJ "F" — (hapanbl B HIDKHEM TTPaBOM
yIiIy JUcIiesi. YCTaHOBHUTh YacTOTy TecT-curHasia 1 k[l HaxaTheM KHOMKHM 3, 4acToTa TECT CUTHaia
oToOpakaeTcs B mpaBoi yactu aucruies "120 Hz".

P2
T

prrreenanes,

Lc,su

—> 150

.
-

P

I

=168

R R

'

— 4

Puc. 2. Cxema anekTprueckasi CoOeIMHEHUH TUIIOBOTO KOMILIEKTA JUIsl U3MEPEHUs 3aBUCUMOCTH
JUAJIEKTPUYECKON IPOHULAEMOCTH U YIUIA JUAIEKTPUYECKUX OTEPh OT TEMIIEpaTyphl

VY CTaHOBUTH PEKUM U3MEPEHHUS AUDIEKTPUUECKUX MOTEPh KHONKOM 4, NaHHBIM PEXUM U3MEPEHUS
uHaunupyet cumBoi "D" B BepxHeii yacTu JUCTLIes.

4. Jlng Hayama OJKCIEPUMEHTa HEOOXOIWMO COCIUHUTh OOIUH MPOBOJHUK MOIYIS H
HarpeBaTeIbHOTO 3JIEMEHTa MUHUMOTYJIA.

3aHecTH 3HaUYCHUE EMKOCTH M TAHTCHCA YTJIa TUAJISKTPUICCKUX MOTEPh B TAOIHUILY 7 Yepe3 KaK/Ibie
5 rpanycoB. U3mepenust npoBoauts 10 100 rpagycos.

5. [ToBTOpUTH M3MEPEHUS JJI BCEX BBIIAHHBIX 00pa3moB. Pe3ynbrarsl 3aHecTr B Ta0IHIy 7.

6. Paccuntarh AMAIEKTPUUECKYIO TPOHUIIAEMOCTH 00Pa3IOB.

Tabmauua 7
Ne n/mt t®°Cc |tgo | C | ¢

X

Konnencarop 1
Konnencarop 2

7. ITocTpouts 3aBUCUMOCTD 1JOo U & OT TeMIepaTypshl.

8. CpaBHUTH AUAJIEKTPUKH, OCHOBBIBASCH HA MOJYYEHHBIX TEMIIEPATYPHBIX 3aBUCUMOCTSAX TaHI€HCa
IURJEKTPUUECKUX MOTEPh U JAMANIEKTpHUECKO mpoHMLaeMocTH. ChenaTh BBIBOJ O II€J€CO00pa3HOCTH
MIPUMEHEHHUSI TUAJIEKTPUKA B TOM WJIM UHOM Clly4ae.

9. Ilocne oopmieHust 0T4ETA U MPOBEPKU PE3yJIbTATOB MpenoaBareieM Heo0X0AuMo pa3odpaTh
CXEMy, NIPEOCTaBUTh KOMIUIEKT B [TOJIHOM COCTaBE U UCIPABHOCTH IPEIOIaBATENIO.

®opma npeacTaBjieHus pe3yJbTarTa:

a) HaMEHOBaHUE pabOTHI U 11eIb padoThI;

0) cXeMBI IKCTIEPIMEHTOB W TaOJIHIIBI TOTYYSHHBIX AKCIIEPUMEHTAIBHBIX TaHHBIX;
B) pe3yJbTaThl pacueTOB;

I') BBIBOJIBI 110 padoTe.

Kpurepum ouenku:

OneHka «OTIIMYHO» CTaBUTCS B TOM CIIy4yae, €CIIU CTYACHT:

- CBOOOJTHO MPUMEHSIET MOJIyYE€HHbIE 3HAHUS NP BBIMOJIHEHUN Ja00paTOPHBIX 3a/IaHuUl;

- BBIMOJIHWI Pa0bOTy B TMOJHOM OOBeMe C COOMIOJIEHMEM HEOOXOJIUMOM IOCieA0BaTeIbHOCTH
JICHCTBHI,

- B TUCBMEHHOM OTYeTe MO paboTe MPaBUIIBHO U aKKYpaTHO BBIIIOJIHEHbI BCE 3aITUCH;

OueHka «Xx0pouo» CTaBUTCS, €CIIN:
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- BBINIOJIHEHBI TPEOOBaHMS K OICHKE «OTIMYHO», HO JIOMYIICHHI 2 — 3 Heqo4eTa MpH BBIIOJTHEHHN
71a00paTOPHBIX 3aJaHUN W CTYICHT MOXKET MX HCIPABHTh CaMOCTOSTEIBHO WM IPHU HEOONBIION
MIOMOIIH TPENoaaBaTelIs;

- B IMCBMEHHOM OTYETE MO paboTe /enaeT He3HAYNTENbHBIC OINOKH;

OneHka «yI0BJI€TBOPUTEIbHO» CTAaBUTCS, €CIIH:

- MpaKkTh4eckas paboTa BBHINOJHEHA HE IOJHOCTBIO, HO O0BEM BBIOJHEHHON YacTH IO3BOJISET
MOJYYUTh MIPABUIIbHBIC PE3YJIbTAThI U BHIBOIBI;

- B X0JI€ BBIIOJHEHUSI pabOTHI CTYJICHT NPOJIEMOHCTPUPOBAJ CJIa0bIe MPAKTUYECKUE HABBIKH, ObLIN
JIOTYIIICHBI OIITHOKHY;

- B IMCBMEHHOM OTYETE MO paboTe JOIMyIICHbI OMNOKY;

OneHka «Hey/I0BJIeTBOPUTEIbHO» CTABUTCSI, CCIIH:

- mabopaTopHasi paboTa BBIIIOIHEHA HE MOJHOCTHIO U 00BEM BBIIIOJIHEHHOW PaOOTHI HE MO3BOJISIET
clieNiaTh TPAaBUJIBHBIX BBIBOJIOB, y CTYJCHTa HMMEIOTCS JIMIIb OT/ACIbHBIC MPEACTaBICHUS 00
M3y4eHHOM Marepuae, O0obIIas 4acTh MaTepuala He YCBOCHA;

- B TUCBMEHHOM OTYETe 10 PaboTe IOMyIIEeHbI IpyObIe OMOKH, THOO0 OH BOOOIIE OTCYTCTBYET;

Tema: TBépable AUIIEKTPUKH

JlaGopaTopnasi pa6ora Ne 3
H3mepenne TuIJIeKTPHYECKO MPOHNUIAEMOCTH M YIJIA TUIJIEKTPHYECKUX MOTEPh AKTHBHBIX
AUIJIEKTPUKOB

Hesab: 03HAKOMUTBCS ¢ 00pa3uamMM AUIIEKTPUYECKUX MATEPHAIIOB, ONPEIEIUTh TAHIEHC YIia
JUDJIEKTPUYECKUX IOTEPh U ICKTPUUYECKYIO IIPOHULIAEMOCTD MIPEACTABICHHOIO IU3JICKTPUKA, CPABHUTH
IIOJIyYEHHBIE PE3YyJIbTaThl CO CIPABOYHBIMU JaHHBIMM.

Boinmosinus padGotry, Bbl Oygere ymerThb: ONpENeisTb TAaHI€HC [UAJIEKTPUUYECKUX NOTEPh U
AJIEKTPUUYECKYIO IPOHUIIAEMOCTh AKTUBHBIX AUIIEKTPUKOB.

MarepunanbHoe oOecnedenue: Monyiap "®dyHKIMOHANBHBIN TeHeparop", Moayins "Monyib
nmutanus 1 USB-octimmtorpad", moayns "lpsmoii u oOpatHeIid be303¢dext. HabopHoe moe", Moayb
"N3mepurens RLC", coenuHuTeNbHBIE TPOBOIHUKH.

3aganue:
1. U3yuuth TeMy «DnekTpuueckue TBEpAbIE TUIIEKTPUKUY», COJEpKaHUE NAHHOW JiabopaTopHOU

paloThI U OBITH TOTOBBIM OTBETHTH Ha BCE KOHTPOJIbHBIE BOIIPOCHI K HEH.
2. IlpousBecT HEOOXOAUMBIE U3MEPEHHUSL.

IMopsiiok BbINOJIHEHUS PA0OTHI:
1. O3HaKOMUTKCS C TaOOPATOPHBIM CTEHIOM
2. IToaroToBUTHCS K BHITIOIHEHUIO JTA0OPAaTOPHOU pabOTHI.
3. [MomyuuTs HaHHBIE ¢ 7a00PATOPHOTO CTEHA.
4. ObopMHTH MOTyYEHHBIE TAHHBIC.

Xox pa0doThI:
1. U3yuuTth TeopeTudecKkuii Marepua, J0CTaTOYHBIN JJIs1 BBIMOJIHEHUS Ja00paTOpHOI paboTHI.

2. Coemuuntb RLC-metp u muanexktpuk HF momyns "TIpsimoit m oOpaTHsIil mbe3oddext. HabopHoe
noJie” cornacHo pucyHky 3, riae P1 — "Usmepurens RLC".
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1

P1 HF =23

Puc.3. Cxema OJICKTpHUYCCKasi COG,Z[I/IHGHI/Iﬁ THUIIOBOI'O KOMILICKTA JJI1 U3MEPCHUA ,I[I/If)JIeKTpH‘leCKOﬁ
IMPOHUIACMOCTH U yIJjia JUIJICKTPUUCCKHUX ITOTECPh B AKTUBHBIX AUIJICKTPHUKaX

3. Tlocne mpoBepkH NPABUIBHOCTH COCIMHEHHSI CXEMBbI IPENoJiaBaTelieM I0JaTh HamnpsKeHHE
MUTAaHUS HA KOMIUIEKT, BKJIIFOUEHUEM aBTOMATH4EeCKOTO BhIKitouaresns u Y30 monayns "Mojynnb nuTanus
u USB-ocummnorpad".

Brxmtounts um3meputens RLC, HaxkaB KHONKY 2, HaXXaTWeM KHONKHA | yCTAaHOBUTH PEXUM
U3MEPEeHHsT EMKOCTH, 0 4éM OyAeT CBHIAETEIhCTBOBAaTh 3HA4OK "F" — (apansl B HMKHEM MpaBOM yriay
JOUCIUies. YCTaHOBUTh 4YacTOTy TecT-curHana | k[’ HaxaTwem KHONKHM 3, 4acToTa TeCT CHrHaja
otoOpaxkaetrcsi B mpaBoil yactu muciies "1 kHz". YcTaHOBUTH pekUM HM3MEPEHHs TUIIEKTPHICCKUX
MOTEePh KHOMKOM 4, TaHHBIA PEKUM U3MEpPEHUS HHAUIUpPYeT cuMBoia "D" B BepxHelt yacTu aucries.

4. PaccuuTaTh JUAIIEKTPUYCCKYIO MPOHHUIIAEMOCTh 00pa3IoB. 3aHECTH EMKOCTh M TAHTEHC yIJia
TURJIEKTPUYECKHUX TIOTEPh B Ta0HITy 8.

Tabmuna 8
Ne /it tgo | C,,mx® | C, | &
1-i1 oOpazen
2-ii obOpaszery

5. CpaBHI/ITb MMOJIYYCHHBIC JJAHHBIC CO CIIPABOYHLIMHU.

6. [Tocne oopmiienust oTu€Ta ¥ MPOBEPKU PE3YIHTATOB MpeEroaBaTeIeM HEOOX0IUMO pa3odpaTh
CXeMy, MPEIOCTaBUTh KOMILIEKT B MTOJIHOM COCTaBE M UCIPABHOCTH MPEIIOIaBaTENIo.

dopma npeacraBjIeHUs pe3yabTara:

a) HaMMEeHOBaHue paboThI U 11eNIb PadOThI;

0) cXeMbl SKCIIEPUMEHTOB U TaOJIMIIbI TOJYYEHHBIX AKCIIEPUMEHTAIBHBIX TaHHBIX;
B) pe3yJbTaThl paCUETOB;

T') BEIBOJIBI 110 padore.

Kputepun onenkn:

O1eHKa «OTJIUYHO» CTABUTCS B TOM CITydae, €CIIU CTYICHT:

- CBOOOJTHO MPUMEHSIET MOJIyYEeHHbIE 3HAHUS NP BBIIOJIHEHUN Ja00paTOPHBIX 3a/IaHuUi;

- BBINOJHWI paboOTy B TOJHOM 0OBEeMe C COOJIOJICHHEM HEOOXOIUMOM TOCIeI0BaTEIbHOCTH
JIEHCTBUIA;

- B IINICBMCHHOM OTYECTEC 110 pa60Te HpaBI/IJ'II)HO " aKKypaTHO BBIITOJIHEHBI BCE 3alIHNCH,

O1eHKa «XOPOII0» CTABUTCS, €CIIH:

= BBITTIOJTHCHBI Tpe6OBaHI/I$[ K OIICHKE «OTJIMYHO», HO }IOHYI]_ICHI)I 2 — 3 HEeao4eTa HpI/I BBIITOJIHCHUN
nabopaTOPHBIX 3aJlaHUil U CTYJEHT MOXXET UX HCIPABUTHh CAMOCTOSITENBHO WM MPU HEOONBIION
TTOMOIITH ITPETI0IaBaTES

- B MUCbMEHHOM OT4Y€eTe 10 paboTe /enaeT He3HAYUTENbHbIC OIUOKY;

Ouemca «y}IOBJIeTBOpI/lTeJ'IbHO» CTaBUTCA, €CIIN.

- TpaKTHyYeckas pabdoTa BBIMOJIHEHA HE IMOJHOCThIO, HO O0BEM BBIMOJTHEHHON YacTHU MO3BOJSET
HOJ'Iy‘II/ITB HpaBI/I.]'H)HI)Ie pCSYJ'IBTaTI)I " BBIBOJHBI,
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- B XO/JI€ BBITIOJHEHUS PabOTHI CTYICHT MPOJIEMOHCTPUPOBAN ClIa0ble MPAKTUYECKUE HABBIKU, OBLITN
JIOTTYIIEHBI OIITUOKY;

- B TUCBMEHHOM OTYETEe MO PabOoTe TOMYIEHBI OIIUOKH;

OneHKa «HeyT0BJIEeTBOPUTEIBHO» CTAaBUTCS, CCITH:

- maboparopHas paboTa BBIIIOJIHEHA HE MOJTHOCTHIO U 00BEM BBITIOJIHEHHOW PabOThI HE MO3BOJISET
ClleNaTh TPaBHIBHBIX BBIBOJIOB, y CTYIEHTa HMMEIOTCS JIMIIb OTICIbHBIC MPEICTABICHHUS 00
M3y4eHHOM Marepuaie, Oosblias yacTh MaTepHrajja He yCBOCHA;

- B TUCBMEHHOM OTYeTe 10 paboTe IOMYIIEeHBI TpyOble OMUOKH, THO0 OH BOOOIIE OTCYTCTBYET
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