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1 IIOSICHUTEJIBHAS 3AIIMCKA

CocraB u copeprkaHue MPaKTHUECKUX U JT1a00PaTOPHBIX 3aHATHI HAIPABJICHBI HA PEANHU3ALINI0
®denepalibHOTO TOCYIApCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CpPeaHEero NnpoQeccuOHAIBHOTIO
oOpa3oBaHMUs.

Benymeit aunakTU4Yeckol 1LIENbI0 MPAKTHUYECKUX 3aHATUN sBiseTcs (GOpMUPOBaHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUN (yMEHUIl BBINOJHATH OINpENeICHHbIE JEHCTBHA,
oreparu, HeoOX0IMMBbIE B MOCIEAYIONIEM B TPO(HECCHOHATBLHON NeSTEIbHOCTH).

Benymieid aumakTH4eckoi 1enbio 1a0OpaTOPHBIX 3aHATUN SBISIETCS SKCIEPUMEHTAIbHOE
MOATBEPK/IEHUE U  TPOBEpPKa  CYHIECTBEHHBIX  TEOPETUYECKUX  IOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B cootBerctBum ¢ paboueit mnporpammoit mporpammbl  OII[.05 MarepuanoBenenue,
MPEIYyCMOTPEHO MPOBEJCHUE MPAKTUIECKUX U Ja00PaTOPHBIX 3aHATHH.

B pe3ynbrare X BBIIOTHEHUSI, 00Y4aIOIMUNACS JOKEH:

ymemp:

- V1 Onpenenarb xapaKTepUCTUKU MATEPUATIOB 10 CIIPABOYHUKAM;

- V2 BolOupath MaTepuaibl 0 KX CBOMCTBAM M YCIOBUSAM SKCILTyaTalliu.

- Y3 IlogbupaTth KOHCTPYKIMOHHBIE MaTepuUanbl IO HX HA3HAYEHUIO U  YCIOBUAM
IKCIUTyaTaluH.

- Y4 BpiOupaTh 3JEKTPOTEXHUYECKHE MaTepHalbl Ha OCHOBE aHajM3a MX CBOMCTB JUId
KOHKPETHOT'O IPUMEHEHHUS.

CozxepxaHue NpPaKTUUECKUX U JIAOOpaTOpHBIX 3aHATUM OPUEHTHPOBAHO Ha IOATOTOBKY
00y4Jaromuxcs K OCBOCHHIO INPO(ECCHOHAIBHOTO MOJIYJSl NPOrpaMMBbl MOATOTOBKU CIICHHAINCTOB
CpEIIHEero 3BeHa 10 CIIELUATBHOCTH 1 OBJIAJICHUIO POPECCUOHAIbHBIMU KOMNEMEHUUAMU:

IIK 1.1 - Oprasu3oBblBaThb M OCYIIECTBJIATH  SKCIUIyaTalMI0  3JEKTPOYCTaHOBOK

IIPOMBIIIJIEHHBIX U FPAXKAAHCKUX 3/1aHUM;

IIK 1.2 - OpraHu3oBbeIBaTh M NPOU3BOJAUTH PabOThl IO BBISABIEHUIO HEHUCHPAaBHOCTEH
AJIEKTPOYCTAaHOBOK NMPOMBIIIEHHBIX U IPa’KJIaHCKUX 3aHUH;

IIK 1.3 - Opranu3oBbIBaTh U HPOU3BOAUTH PEMOHT AIJIEKTPOYCTAHOBOK IMPOMBIIIIEHHBIX H
rpakIaHCKUX 3JaHUI;

I[IK 2.1 - OpraHu3oBbiBaTh U NPOU3BOAUTH MOHTAXX CHIJIOBOTO 3JEKTPOOOOPYAOBAHUS
MPOMBIIIICHHBIX U TPAXKAAHCKUX 3/1aHUH ¢ COOJIIOJIEHUEM TEXHOJIOIMYECKOH;

IIK 2.2 - Opranu3oBbIBaTh U MPOU3BOJUTH MOHTAX OCBETHTEIBHOIO 3JEKTPOOOOPYHAOBAHMUS
MPOMBIIIICHHBIX U TPAXKAAHCKUX 3/1aHUH ¢ COOIOCHNEM TEXHOIOTUYECKOH TOCIeJ0BATEIbHOCTH;

IIK 3.1 - Opranu3oBbIBaTh W TNPOU3BOAMTH MOHTAX BO3IYIIHBIX M KaOENbHBIX JIMHUN C
COOJIFOICHHEM TEXHOJIOIMYECKON MOCIIE0BATEILHOCTH.

A Taxxke GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 01 - BsiOupars crnoco0bl pemeHuss 3aady  OpopecCHOHATBbHONW  JesTeIbHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM;

OK 02 - OcyuiecTBisATh MOUCK, aHATU3 U MHTEPIPETALNI0 HH(POpMAIUK, HEOOXOIUMOMN JUIs
BBITIOJTHEHUS 331a4 PO eCcCHOHaIbHON HANIPaBIEHHOCTH;

OK 03 - IlnanupoBaTh M peaM30BbIBATh COOCTBEHHOE Mpo(deccHoHalbHOE M JUYHOCTHOE
pa3BUTHE;

OK 04 - PaGoTarh B KOJIJIEKTUBE U KOMaHe, 3Q(PEeKTUBHO B3aUMOJIEHCTBOBATh C KOJIJIETaMH,
PYKOBOJCTBOM, KIIMEHTAMH,

OK 05 - OcymiecTBasaTh YCTHYIO U MUCBMEHHYIO KOMMYHHUKALIMIO HA TOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 09 - Mcnonb30BaTh HH()OPMAIIMOHHBIE TEXHOJIOTUU B MPO(ECCHOHANTBHON eI TeTbHOCTH;



OK 10 - Tlomp3oBaTbcs NpodecCHOHATBLHON TOKyMEHTAIllMeld Ha TOCYJapCTBEHHOM U
HWHOCTPAHHOM A3bIKaX.

BrimonHenne oOydJaronmuxcsi MPaKTUYECKHX H 7a00paTOpHBIX PabOT 1O y4dyeOHOM
muctumuinae OIL[.05 MarepuanoBenenie HarpaBiIeHO Ha:

- 00o00meHne, cHUCTeMaTH3aIMI0, YIIYOJICHHE, 3aKperyieHHE, DPa3BUTHE M JICTAIM3AIMIO
MOJIYYEHHBIX TEOPETHYECKUX 3HAHUHN MO0 KOHKPETHBIM TeMaM Y4eOHOW JUCIUILINHBL,

- (opmupoBaHMEe yMEHHUW NPHUMEHSTH IIOJyYEHHBIE 3HAHUS Ha MPAKTHKE, peaTu3aIuio
€IMHCTBA MHTEJUIEKTYAJIbHON U MPAKTUYECKON ACITeTbHOCTH,

- (¢dopMupoBaHME€ W pa3BUTHE yMEHUMH: HaAOMOIaTh, CpaBHUBATh, COIOCTABIIATH,
aHaM3UpPOBaTh, JIeNaTh BBIBOABI M OOOOIIEHHS, CAaMOCTOSITEIBHO BECTH HCCIICIOBAHMUS,
MOJIB30BAThCS PA3IMYHBIMHU MPUEMaMH U3MEPEHUH, 0DOPMIIAITE pe3yJbTaThl B BUJE TaOJHUII, CXEM,
rpaduKoB;

- MpUOOpETEHNE HABBIKOB Pa0OTHI C pa3IMYHBIMUA MTPUOOPAMHU, aIllapaTypoi, yCTAHOBKaMHU U
JIPYTUMH TEXHHYECKUMU CPEJICTBAMHU JIJISl TIPOBEACHUS OTIBITOB;

- pa3BUTHE UWHTEIJIEKTYyaJbHBIX YMEHUW Yy OyIyIIMX CIENHATUCTOB: aHATUTHUYECKUX,
MIPOSKTHPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPaOOTKY NpPH PEIICHUU TMOCTaBICHHBIX 3a/ad Mpo(ecCHOHANbHO 3HAUYMMBIX KayecTB,
TaKHX KaK CaMOCTOSTEIIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTbD, TBOPUYECKAsT MHUITMATHBA.

[pakTyeckue 1 1a0OpaTOpPHbIE 3aHATHS MPOBOJTCS TMOCIE COOTBETCTBYIOIICH TEMBI, KOTOpas
oOecrieunBaeT HAJIMYKME 3HAHUM, HEOOXOIUMBIX JIJIS €€ BHITOJIHCHMS.



2 IEPEYEHBb IPAKTUYECKTUX U JIABOPATOPHBIX 3AHATHI

Pasznennl/TeMbl

TeMbl NpaKTHYECKHX/J1A00PATOPHBIX
3aHATHI

KoanuecTBo
4acoB

Tpeb6oBanust
oroc Ccnno
(ymern)

Pazgen 1. OcHOBBI MaTepHaJIOBCACHUSA

2

1.2 OcHOBHBIE CBONMCTBA

MaTepHuaoB

IIpaxktryeckoe 3anstue Ne 1. Mzyuenue
CBOWCTB MaTepUaoB

2

V1, Y2, Vol.1,
V01.2, V014,
V02.1, V022,
v02.4,,V02.7,
V03.2, V042,
v05.3,V10.7,
v09.1, V09.2

Paznen 2. MaTtepuaJisl

14

2.1

DNEKTPOTEXHUUECKUE

MaTepHaIbl

IIpaktuueckoe 3anarue Ne2. M3yuenue
CBOMCTB ANDJICKTPUUECKUX MaTEepHAIOB

v4,V01.1,
Y¥01.2,¥01.4,
v02.1,¥02.2,
¥02.4,,902.7,
Y03.1, ¥03.2,
Y04.2,905.3,,
¥10.7, ¥09.1,
¥09.2

Jlabopatoproe 3ansaTue Nel. M3mepenne
3aBUCHMOCTH yTJIa JU3IEKTPUIECKUX ITOTEPh
Y TV3JIEKTPUYECKON MPOHUIIAEMOCTH OT
TEMITEPaTYPHI.

v4,V01.1,
Y01.2,¥01.4,
v02.1,¥02.2,
y02.4,,902.7,
¥03.1,¥03.2,
Y04.2,Y05.3,
¥10.7, ¥09.1,
¥09.2,

Jlabopatoproe 3austie Ne2. M3yuenue
CBOMCTB JIUAJIEKTPUYECKUX MAaTEPUATIOB

v4,¥01.1,
Y01.2,Y01.4,
¥02.1,¥02.2,
¥02.4,,v02.7,
¥03.1, ¥03.2,
Y04.2,¥05.3,
¥10.7,¥09.1,
¥09.2,

Tema 2.2.

KoHcTpykunoHnHsie U
KOMIIO3UTHBIE
MaTepHuabl

ITpaxktuueckoe 3anarue Ne3. Beibop
KOHCTPYKIIMOHHOTO MaTepuia 1o yCJIOBUsI
IKCIUTyaTaluu

V3,
VO01.1,Y01.11,
V01.2, Y014,
v02.1, V0222,
v02.4,,02.7,
v03.2, V04.2,
v05.3,V10.7,
v09.1,

HUTOIO

16




3SMETOAJUYECKHUE YKA3ZAHUSA

Tema 1.2 OcHOBHbBIE CBOIICTBAa MaTepuaIoB

Ilpakmuueckoe 3anamue Ne 1. U3yuenue ceolicme mamepuanos

Hean:
- -3HaTh KJAacCH(PHMKAIMIO CBOWCTB MaTepUANOB: MEXaHUYECKHE, TEXHOJOTHYECKHE,
buzmveckue;
- -HAYYHTHCS HAXOJIUTh COOTBETCTBHUE MEXKIAY MEXAaHUYECKUMHU H TEXHOJIOTHYECKUMU
CBOWICTBAMH MaTEpPHAJIOB.

Bbinosinus padory, Bel Oyaere:
ymembp:
- V1 OnpenensaTs XapakTEpUCTUKNA MAaTEPUAJIOB 10 CIIPAaBOYHUKAM;

- Y2 BpiOupaTh MaTepualibl 10 UX CBOMCTBAM M YCIOBHSIM SKCILTyaTaIUH.

3ananmue:
1. TIpoBecTu cpaBHEHHE CBOMCTB MaTepHAJIOB
2. CoCTaBHUTbH CPaBHUTEIBHYIO TAOIHIY MEXaHUYECKUX U TEXHOJOTHUECKUX CBOWCTB.

Kparkue Teopernyeckue cBe1eHUs
MeTta/iibl — 3TO MPOCTHIE BELIECTBA, OOJAJArONIMe CBOOOJHBIMHU, HE CBSI3aHHBIMU C
OIpeJIeIEHHbIMU aTOMaMH 3JIEKTPOHAMHU, KOTOpPbIE CIIOCOOHBI MepeMelaThCs 10 BceMy 00BbeMy
tena. Takum 0o0pa3oM, METAUIbl COCTOAT M3  YIOPSJOYCHHO PACIIOJIOKEHHBIX B IPOCTPAHCTBE
II0JIOKUTEIILHO 3aPSKEHHBIX HOHOB U IIEPEMELIAIOIMMHUCS MEXAY HUMH JIEKTPOHAMMU.
XapakTepHbIMH NPH3HAKAMH METAJLUIOB  SIBJISACTCS dbusuyeckne cBoiicTBa:
METAINYECKUIT 0JIeCK B M3J10M€, HENpPO3PAYHOCTh,  XOpOouIasi NPOBOAMMOCTbL TeEIIa U
3J1.TOKA,CIIOCOOHOCTh CBAPMBATLCS, MOJ1ABATHCS MPOKATKe, KOBKE.
CnnaBel - 3TO CHCTEMBI, COCTOSIIINE U3 JBYX WM HECKOJIBKUX METAJIJIOB HJIM METAJIJIOB
n Hemeta/uioB. CriaBel 0071a1aI0T BCEMU CBOMCTBaMU MeTauioB._H: cranb M UyryH - 3TO CIiaB
yriepoja U JKele3a, ¢ CoJepaHueM KpeMHHs, MapraHia, ¢pocdopa, cepsl. bpoHsa — 310 cruas
MeIu C OJIOBOM. JIaTyHb — 3TO cnjiaB  MeIM C NMHKOM. BesKMH mpoumece XMMHYECKOro
pa3pyluIeHHs METAJVIOB 0/ AeHCTBHEM OKPY KaIOLIel cpeAbl Ha3bIBAIOT KOPpoO3ueil.
[Ipome Bcero mpoTekaeT KOppo3us MPU CONMPUKOCHOBEHUH METAJIJIOB C Fa3amH.
Ha noBepxHocTn MeTaymuia 00pa3yloTcsi COOTBETCTBYIOIME COEJUHEHUS: OKCHJIbl, CEPHUCTHIE
COCINMHECHHUA, OCHOBHBIC COJIN YFOJIBHOI\/JI KHCJIOTBI, KOTOPBLIC HCPEAKO ITOKPBLIBAIOT IMOBCPXHOCTH
IIJIOTHBIM CJI0€M, 3aIUMINAIOIIHUM METAILI OT JAJIbHEHIIETO
BO3JICUCTBUS TEX K€ ra30B.
MexaHM4YeCKHUMH CBOMCTBAMM METAJUIOB M CIUIABOB HAa3bIBAETCSI COBOKYIIHOCTh CBOMCTB,

XapaKTEepU3YIOIIUX CIHOCOOHOCTh MaT€pUaIOB CONPOTHUBIATHCS BO3JEHCTBUIO BHEUIHHX YCHUIIUI
(Harpys3ok).

TexHoJiornyeckue CBOWCTBA METAJIOB M CIUIABOB XapaKTEpU3YIOT HX CHOCOOHOCTh
MOJIIABATHCS Pa3IMYHBIM METOJaM Topsyeil M XoJoiaHoi oOpabotku. Hampumep: crnocoOHOCTH
MeTaJula U3MEHATh CBOIO (hOpMY IO/ IEHCTBHEM PEXYILIEro HHCTpYMEHTa (pe3ua, ¢pe3bl, cBepJia
U T.1.)

IpU Pa3IMyYHBIX OINEepalusIX MeXaHudeckol 00paboTku (o0TauMBaHWHU, (ppe3epoBaHHH,
CBEpJICHUN).

Bce wmeramnbl, 3aTBepiaeBaiolieé B HOPMAJIBHBIX YCIOBHUSX, MPEACTABISAIOT COOOM
KPUCTAJUIMYECKUE BEIIECTBA, TO €CTh YKJIAJKa aTOMOB B HHUX XapaKTEPU3YETCS OIPEAECICHHBIM



MNOpAAKOM — TCPUOAUYHOCTBIO, KaK II0 PpPa3JIMYHbIM HANpaBJICHUAM, TaK W 1O Pa3JINYHbIM
IUIOCKOCTSIM. DTOT MOPAIOK OIPEACTACTCA IMOHATUEM KpUucmaiiudeckas peuiemxd.

Bomnpocel 1151 3aKpenJieHusi TEOPEeTHYECKOr0 MATEepHasia K NPaKTH4ecKou padore:

1. Kaxkue kitaccbl CBOMCTB BBIACIAIOT y MaTEepUaIOB?

2. Ot yero 3aBUCAT MEXaHMYECKHUE CBOMCTBA MaTepuasna’?

3. Ilo kakuM CBOWMCTBaM OIPEAEIAIOT, YTO MaTepHall IBJISETCS KOBKUN?
4. [lo kakuM CBOICTBaM Marepuana ONPENENSIOT €ro IMPOYHOCTh?

3amanus 1J151 NPaAKTHYeCKOH padoThI:

3anojHuTe TA0UILY:

1. BeimonanTe  KiaccuuUKaIuio CBOMCTB: METANTMYECKUM OJIECK, TBEPIOCTD,
IJIACTUYHOCTh,  YIPYrOoCTh, KOBKOCTb, 3JEKTPOMPOBOJAHOCTh, JKECTKOCTD, XPYIKOCTb,
TEIUIONPOBOIHOCTh, THOKOCTh, BBIICPKUBACT  yIapHbIC HArpy3Kd, BBIICPKHUBAaET OOpabOTKY
pe3aHbeM, MTaMIIOBKa, 00padOTKa TaBJICHUEM.

XUMHYECKHE dusznueckue MexaHu4ecKu TexHonoruyec
CBOICTBaA CBOMCTBA € CBOMCTBaA KHE CBOMCTBa

2. 3anonHuTe TAOJIUIy COOTBETCTBHSI (PU3MYECKMX M TEXHOJIOTHYECKUX CBOWCTB
MaTepuaia (CIMCOK CBOMCTB HEOOXOIUMO MPOIOJIKHTH)

duznyeckue cBoMCTBA TexHosornueckue CBOMCTBA

MJaCTUYHOCTD KoBkocTh

XPYIKOCTh

TBEPAOCTh

HNHCcTpyKOMs 10 BHIMOJTHEHHI0 NMPAaKTHYeCKOH padoThl:

1. [IpounTaiite MaTepuansl Jekuu «CBoOHCTBa MaTEPUaIOBy,

2. Ecnn nosBuiIMch HEM3BECTHBIE BaM TEPMHUHBI, TO MOCMOTPHUTE UX ONPENEICHUE B
CIIPAaBOYHUKE.

3. IIpuctynaiiTe K BBIIIOJIHEHUIO 33/IJaHUH, COTJIACHO OINHCAHUIO.

ITopsinok BHINOJHEHHA 0TYETA MO MPAKTHYECKOil padore
[TpakTrueckast paboTa 10J5KHa ObITH OhOpMIIEHA B CIIEAYIONIEM TOPSIKE:
Howmep npaktrueckoit paboThI.

Tema npakTudeckoil paboTHI.

Lenp npakTuyeckoil paboThI.

3aaun MpakTUYeCcKo paboThlI.

BrInonHeHHbIe 33/1aHUS TPAKTUUECKOM paboThI.

BbIBO/IBI 110 BBINOTHEHHOM paboTe.

OTBeTBI HAa KOHTPOJIBHBIE BOIIPOCHI.

NoabkowhE

Tema 2.1 JuiekTpoTeXHHMYeCKHEe MaTePHAJIbI

Ilpakmuueckoe 3anamue Ne 2. H3zyuenue ceoiicme oulieKmpuuecKux mamepuanos

Henb: 1. HayuuTbcs  paccuMTHIBaTH XapaKTEPUCTUKU  DJIEKTPOU3OJISILIMOHHBIX
pazuoMaTepuanos.

2.11paBUibHO ONPENENATh U OLIEHUBATh U3MEHEHHUE CBOMCTB B 3aBUCUMOCTH OT M3MEHEHUS
YCIIOBUH 3KCIUTyaTalllH.



3. IIpoaeMOHCTpUpPOBATh TEOPETUYECKUE 3HAHUS 110 TEME «J{MAIEKTpUUECKHE MaTEPUATIBD».

Boinosinus padorty, Bel Oynere:

ymemp:

V4 BpiOuparh 3JEKTPOTEXHUYECKHE MaTepuaibl Ha OCHOBE aHalu3a HMX CBOMCTB IS
KOHKPETHOT'O IIPUMEHEHHUS.

3aganue:
Kaxnplii CTYyJEHT BBINOJHSAET MPAKTUYECKYIO YacTh 005A3aTEIbHONW KOHTPOJIBHON padOThI
II0 JaHHBIM, KOTOpBIE COIEP)KaTCs B KapTOYKE WHAMBHAYAJIbHOrO 3anaHusd. Homep Bapuanra
yKa3aH B TaOJIMIIE UCXOAHBIX TaHHBIX.
PacueTHas yacte opopmisieTcss B BUJE 3a/1a4H, TJ€ 00s3aTEIbHO J0JKHBI ObITh YKa3aHBbI:

1. Hcxonnble jaHHbIE.

2. Bennuunnsl, KOTOpbIe HEOOXOIUMO OIPEIEIIUTh B IIPOLIECCE PACUETOB.

3. @opMyITBl U1 PACYETOB BCEX BETMYMH U IMAPAMETPOB.

4. PacueTs! 1 KOHEUHBIH pe3ynbTaT ¢ yKa3aHUEM €IMHUL] U3MEPEHHUS.

5. [lonmHbIii OTBET, B KOTOPOM JOJDKHO COAEP)KATHCS MOSICHEHHE TOJTYYEHHBIX
pe3yJbTaTOB.

3aganue 1. Onpenenutph BENUYUHY, XapaKTEPU3YIOLIYI0 CBOMCTBA H3OJISILMOHHOTO

Matepuana. KaxIplii CTyAeHT JODKeH paccuuTaTh mapaMeTp, YKa3aHHbII B  KapTOYKe
WHJIMBUIYQJIbHOTO 3aJ]aHUs .
J111g pacueToB 1moib30BaThest Popmyroii 1:

Ul’l
1. Enp.ZTp , TIIe

Enp.- anekrpuueckas NpOYHOCTh MaTepralia
Unp.- HanpspkeHUE mpooos
h- TonmmHa qUAIEKTPHUKA

3aganue 2. B uHIuBHyalbHOM 3aJaHMM yKa3aHO HAa MU3MEHEHHME OJHOIO U3 IapaMeTpoB
M30JISIMOHHOTO Matepuana. HeoOxonmmo paccuuTarh, Kak JaHHOE W3MEHEHUE IOBIMSET Ha
JpyTUe XapaKTepPUCTUKU MaTepuana. J{ias 3Toro Heo6Xoaumo:

1. Onpenenuth  BEJIMYMHY  W3MEHEHHOIO  IapamMeTpa B COOTBETCTBUM  C
WHIVBUAYAJIBHBIM 33aHUEM.

np

2. [Tonb3ysick Gpopmyoit Enp.= paccuutath onHy u3 BenuuuH (E1, Unp.1,

h1), ykazannyto B 3aganuu No 2 Balero BapHaHTa.

3. Onpenenuth Ha CKOJBKO HM3MEHUTCS BEIMYMHA, YKa3aHHas B BalleM 3aJaHHM.
[TosicHuTb, MOYEMyY NIPOU3OLLIO JAHHOE U3MEHEHHE.

3aganue 3. /{1 onpenenenys BEIMYHUHBI, YKa3aHHOH B BallleM BapHaHTe,

HE00X0/IMMO MOJIB30BaThCs CleAYIOIer (opMyIIOu:

W% = mo-—mi *100%, raoe
ml

W% - rurpockonuyHoCTh MaTepuaia

Mo - mepBOHauYaNbHas Macca MaTepuaga B HOpMaJIbHBIX YCIOBHSIX

m1 - macca Marepuana, mocjie BbIEPKKHU €ro B YCIOBUSX MOBBIIIEHHON BIa)KHOCTH.

[TosicHUTH, MOYEMY MEHSIETCSl Macca TUAJIEKTPUKA B YCIOBUAX MOBBIIIEHHON BIaXKHOCTH.

IIpumep 3agaHuil, npeaIaraeéMsIx JJIs pacyera:

Omnpeneants:

1.Kakoe MmakcumanbsHOe HanpspkeHre Ump. MOXKeT BbIIepKaTh JUAIEKTPHK.

2. Kak ¥ Ha CKOJbKO M3MEHHUTCS HAIpPsDKEHUE MPOo00s AUAICKTPUK €CIIU dIIEKTpUYecKast
npoyHocTh yMeHbmuTest Ha N %.



3. Hackomnpko

cocrasister W9%.

U KaK HM3MCHHUTBLCA MacCa JUOBJICKTpUKA, CCIM Cro TUT'POCKOIMMNYHOCTD

NBap. | mg E, h N% W%
KT. MB/m MM
1 2 15 0,8 10 12
Onpeneanrs:
1.DnexTpuiecKkyro NpoyHOCTh AudJeKTprKka EO.
2.Kak u HaCKOJIbKO M3MEHUTCS JIEKTPpUYECKas IPOYHOCTh JMDJICKTPUKA, €CITU

Hanpsbkenue npo6ost U nip. yBemuuures Ha N%.
3.IlepBoHayanbHyI0 Maccy AMIEKTpUKA Mo, eciu npu rurpockonuyHoctd W %. nocine
MIOMEIICHHUS B YCIIOBHS IMOBBIIICHHONW BI)KHOCTH Macca JTUAJICKTpUKa paBHa M1.

NBap. | m; Unp-o h N% W%
KT kB MM
2 1,2 40 1,3 15 8
Onpeneanrs:
1.TonmuHy H30IALMOHHOIO MaTepuana, HEOoOXOIuMylo [Uisi paboTel  NHpU JAHHOM

HaIpsHKEHUU.

2. Hackonbk0o M Kak HEOOXOJUMO U3MEHMTh TOJIIMHY IU3JIEKTPUKA, €CIH €ro
AJIEKTpHYECKasi MPOYHOCTh yMeHbmHTcs Ha N%.

3. Onpenenuts TUIPOCKONUYHOCTh AuUMIeKTpuka W, eciii Ipu MOMEIEHHH BO BIAXKHYIO
Cpely €ro Macca yBEJIMYMBACTCS B N pas.

NBap. | mo E, U N% n
KT MB/m kB
3 1 25 32 6 1,1

3aganue 4. OTBETUTH Ha BOIIPOCHI:

Kak u moyemy u3MeHsieTCA SJEKTPUYECKAs MPOYHOCTh JMUAJIEKTPUKA IMPU TOBBIIIEHUN
TeMIiepaTypbl?

1. Kakue gakTopsl BIUsIOT HA BRIOOP TOMIIMHBI UANEKTpUKa?
2. Kakue »snexkrpodusnueckue CcBOWCTBa HEOOXOJUMO YYHTHIBATH TIPH  BBIOOpE
TURJIEKTpUKa?

®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJIeIaHHON paboTe

KpurtepusiMmu o11eHKH pe3y/ibTATOB BHEAYIUTOPHOI CAMOCTOSITEILHOMH PA00OTHI SIBJIAIOTCS:
1.060CHOBaHHOCTH U YETKOCTh U3JI0KEHUS OTBETA;
2.0¢dopmiteHne MaTepuaia B COOTBETCTBUH ¢ TPEOOBAHUAMU

Tema 2.2. KOHCTPYKIIMOHHBIE 1 KOMIIO3UTHbIE MATePHAJIbI

Ilpakmuueckoe 3auamue Ne 3. Bbloop KOHCMPYKUUOHHO20 MAMEPUNLA NO YCLOBUAM
IKChAyamayuu

Heab: 3akperienne wmatepuana no Teme «KOHCTPYKIIMOHHBIE M KOMITO3UIIMOHHbBIE
MaTepHalbl», BBIOOP MapKu CIUIaBa, PeKMMa TEPMHUECKOW M XUMHKO-TEPMUYECKOl 00paboTKU
METAJIJIOB B 3aBUCUMOCTHU OT Ha3HAYECHUS U3AETUH.

Boinosinus padorty, Bul Oynere:



ymembo:
V3 [MonbupaTh KOHCTPYKIIMOHHbIE MAaTepHAaIIbl IO UX HA3HAUYEHUIO U YCIOBUAM

OKCILTyaTaluu.

MarepuajibHoe o0ecnieyeHue:
PasgaTouHnblil MaTepHall, HHCTPYKLIMOHHBIE KAPTHI OCBETUTEIBHBIX YCTAHOBOK

Kparkue Teopernyeckue cBeleHUs
[TpakTryeckoe 3aHsTHE MpPEAyCMAaTPUBAET 0OOCHOBATH BBIOOP MeTallla Uil U3rOTOBICHUS
3aJJaHHOI JeTand U BBHIOOP BHJA U PEKUMA TEPMHUYECKOM M XHMHUKO-TEPMHUYECKOW 00paboTKH,
KOTOpast 00ECIIeYUT HAJAECKHOCTh JICTAIU B YCIOBHSX DKCIUTyaTallly, YKa3aHHBIX B KOKIOH 3a/1a4e.

Jlnst pemieHust 3aadydl HEOOXOAMMO TPEXJE BCEro OMPEAETHTbh MaTepuai, 00JIadaroluii
cBoiicTBamMM, OJM3KUMU K TpeOyembIM. [l 3TOH 1eiM pEeKOMEHIyeTCs O3HAKOMUTHCA C
KJaccudukanyen, COCTaBOM U Ha3HaYCHHEM OCHOBHBIX MaTE€PHAJIOB, UCIIOJIb3yEMbIX B TEXHHUKE.

Ecnu nns ynydiieHust cBOMCTB BBIOPAaHHOTO MaTepHalia Hy>KHbI TEpPMUYECKasi WM XUMUKO-
TepMuyeckas o0paboTKa, TO HEOOXOIUMO YKa3aThb HX DPEXHMBI, IOJIY4aeMyl0 CTPYKTYpy H
cBoiicTBa. llpm pekoMeHAanuu pPEeKUMOB OOpabOTKM HEOOXOAMMO TaKkKe yKa3zaTh Hamboiee
HSKOHOMHMYHBIE M NPOM3BOJIUTENbHbIE cllocoObl. Hampumep, g pgeraned, H3roTOBIsSEMBIX B
OOJIBIINX KOJIMYECTBAX, — OOpabOTKYy ¢ MHIYKIIMOHHBIM HarpeBOM, ra3oBYIO IIEMEHTAIHIO U Jp.;
Ui ieTanei, paboTaomuX B yCIOBUAX NEPEMEHHBIX Harpy3oK, HalpUMep JJs BajloB, 3yO4aTbhIxX
KOJIeC MHOTHX THIIOB, HEOOXOIMMO pPEKOMEHIOBAaTh OOpabOTKYy, TOBBIIAOIIYIO Mpeael
BBIHOCJIMBOCTU (B 3aBUCUMOCTH OT PEKOMEHAYeMOM CTald K HHUM OTHOCSTCS LE€MEHTalus,
LIUaHUPOBAHUE, A30TUPOBAHUE, 3aKaJIKa C UHIYKIIMOHHBIM HarpeBoM, 00paboTKa Apo0bI0).

[Ipu pemeHnn 3ama4  pPEeKOMEHIYETCsl HCMONb30BaTh y4deOHble mocoous, ['OCTrl,
CIPaBOYHUKH.

B momots yyammmcs Mpu BBIMOJIHEHUH MPAKTHYECKOTO 3aHSATHS MPUBEIEHO MOAPOOHOE
peLIeHN’E OJTHOW TUIIOBOM 3a/1auH.

3amaun Mo BBIOOPY CIUIABOB U PEKUMOB TEPMHUECKOM OOpabOTKM B 3aBHCHMOCTH OT
yCJIOBUH pabOTHI AeTanel 1 KOHCTPYKIIUH.

1.3aBo/1 M3rOTOBISIET KOJICHYAThIE BaJlbl JUAMETpPOM 35 MM; CTajdb B TOTOBOM H3JEIUU
JOJDKHA MMETh Tnpezesl npoyHocTd He Hmke 750 MIla u ynapHyro BsizkocTh He Hmke 50 Mlla.
Kpome toro, Bas1 10oikeH 001aJaTh MOBBIIIEHHON U3HOCOCTOMKOCTBIO HE IO BCEW MOBEPXHOCTH, a
TOJBKO B HIEHKax, T. €. B Yy4YacTKaX, CONPSHKEHHBIX C MOJIIMIIHUKAMM M paboTalolMX Ha
HCTHUpaHUE.

[TonGepure Mapky craiu, peKOMEHAYHTE peXUM TepMU4ecKoi 00pabOTKM BCEro Baja s
MOJTyYeHHUs 3a/laHHBIX CBOMCTB M PEXHUM IOCIEAYIOIIed TepMUYeCKOH 00pabOTKH, MOBBIILAOIIECH
TBEPOCTH TOJIBKO B OTAEIBHBIX y4acTKaxX [MOBEPXHOCTHU Baja.

[IpuBenuTe CTPYKTYpy U TBEPAOCTD CTAJIM B IOBEPXHOCTHOM CJIO€ IIEWKH Bajla U CTPYKTYPY
1 MEXaHWYECKUE CBOWCTBA B OCTAIbHBIX y4acTKaXx.

2.CtakaHbl IWUIMHAPOB MOIIHBIX JBUTATeNel BHYTPEHHETro CropaHusi JOJDKHBI 00JanaTh
BBICOKMM COIIPOTHUBIICHMEM M3HOCY Ha IIOBEPXHOCTU. JlI1 TIIOBBIIMIEHUS HW3HOCOCTOMKOCTH
IIPUMEHSIOT a30TUPOBAHHUE.

[Togbepure cranb, TPUTOAHYIO ISl A30TUPOBAHUSA, NPHUBEAUTE XUMHUUYECKUM COCTaB,
PEKOMEHIYITE PEXHM TEPMUYECKOW OOpabOTKH W PEKUM a30THPOBAHHS. YKaXKHUTE TBEPIOCTh
IOBEPXHOCTHOTO CJIOSI U MEXaHUYECKUE CBOMCTBA HU3JIEKAUIUX CIOEB B TOTOBOM U3JIECJIUH.



3.CTaHKOCTPOUTENBHBIN 3aBOJ] M3TOTOBJISIET INMUHACINA TOKAPHBIX CTaHKOB. llImmupenn
paboTaroT ¢ OOJBIIONH CKOPOCTHIO B YCJIOBHSX IOBBIIICHHOTO HM3HOCA, TO3TOMY TBEPAOCTH B
MMOBEPXHOCTHOM ciioe foiikHa 061Th HRC 58—62.

[TonGepute cranb A U3TOTOBICHUS IINMUHJCHS, PEKOMEHAYITE peKUM TepMooOpabOTKH,
o0ecTIeYnBaOIINi MOTy4YeHUE 3aJaHHON TBEPJOCTH B MOBEPXHOCTHOM CIIO€. YKAXKUTE CTPYKTYPY
CTaJli B MOBEPXHOCTHBIX CJIOSX U B CEPJLIEBUHE IIIMUHIEINA, MEXaHUYECKHE CBOICTBA CEpILIEBUHBI
MocJie OKOHYATeNbHOM TepMUUecKoi 00padoTKH.

4.YepBsK PEAYKTOPOB AMAMETPOM 35 MM MOXKHO H3TOTOBUTH M3 ILIEMEHTHUPYEMOH H
HelleMEeHTHpyeMoii ctanu. [Ipenen mpoyHOCTH B CEpALIEBUHE IETATH TOJKeH ObITh S580—686 MIla.

BriGepute Mapky HEMEHTHPYEMOH M HEUEMEHTHPYEMOM YTIIEPOIUCTON KadeCTBEHHOM
cramu. OOoCHYHTE, B KaKHX CIIy4asx IeIecO00pa3HO MPUMEHSTh IEMEHTHPYEMYI0 U B KaKHX
ClIy4asix — HELEMEHTUPYEMYIO CTallb.

VYKaxuTe XUMHUYECKHH COCTAaB, PEKOMEHIYEMBIM pEXUM XHMHUKO-TEPMHUYECKOH U
TEPMUYECKON 00pabOTKU M CONOCTaBbTE MEXAaHUYECKHE CBOMCTBA CTaly OOOUX TUIIOB B TOTOBOM
U3JIEIIHH.

5.IManen mapuaupa nuamerpom 30 MM paboTaeT Ha WU3TMO M Cpe3 W JTOJDKCH 00Jajarh
BBICOKOUM M3HOCOCTOMKOCTBHIO HA TOBEPXHOCTHU U BBICOKOW BSI3KOCTBIO B CEPALIEBHUHE.

[TonGepure yriepoaMcTyro CTallb, YKaXKUTE€ €€ COCTaB U MapKy, PEKOMEHAYHTe pexum
XUMHKO-TEPMHUYECKON U TEPMUYECKON 00pabOTKH, YKaXKUTE CTPYKTYPY, MEXaHUYECKHE CBOWCTBA B
CEepALIEBUHE U TBEPJOCTh Ha MOBEPXHOCTH MOCJIE OKOHYATEIbHON 00pabOTKH. YKaXHUTE KelaeMylo
TOJILHMHY TBEPAOrO IIOBEPXHOCTHOTO CIIOS.

6.BpiOepure Mapky cTaqu JUIsi W3TOTOBJIEHHsS TONOpoB. Jle3Bue Tomopa He JOJIKHO
CMHUHATbCSl WM BBIKPAIIMBATHCSA B IMpoliecce paboThl; MOATOMY OHO JIOJKHO MMETh TBEPAOCTH B
npenenax HRC 50—55 na Beicoty He Gonee 30—40 MM; ocTaipHasi 4acTh TONOpPa He MOJIBEpraeTcs
3aKajike U uMeeT 0osiee HU3KYIO TBEPIOCTb.

VYKakuTe XUMUYECKUN COCTaB CTalIM, PEXKUM TEpPMUUYECKOH 00pabOoTKH, 0OecIeUrBarOIHii
yKa3aHHYIO TBEpAOCTb, a TaKXKe CIIOCOO 3aKaJIKH, MO3BOJISIOLUINM MOJYYUTh ATY TBEPIOCTh TOJBKO
Ha JIE3BUU TOIOpA.

7.Bbibepute MapKy cTanu JUisi M3TOTOBJIEHUS HPOJOJBHBIX MW IO JEPEBY U YKaKHUTE
PEXUUM TEPMHUECKON 00pabOTKH, MUKPOCTPYKTYPY U TBEPIOCTh TOTOBOM MHJIBL.

Pexumpl Tepmuueckoil o00paboTKu BbIOEpUTE TakuM 00pa3oM, 4TOOBI MPEAYHNpPEIUTh
neopMaruio Muibl MpU 3aKalke M OTIYCKe, a Takke 00ecleYuTh MOTY4YEeHHE B CTAIM BBICOKHX
YIPYrUX CBOWCTB MOCJIE OTIYCKa (MKjIa JOKHA CIIPYKUHUTH).

8.ABTOCIIETIKM BaroHOB Ha >K€JI€3HOI0POKHOM TPAHCIIOPTE U3TOTaBIMBAIOTCS JIUTHIMU. [[yis
MOBBILIECHUS MEXaHUYECKUX CBOMCTB OTJIMBKH MOJBEPraloT TEPMUUYECKOI 00paboTKe.

Bribepute Mapky ctanu U 000CHYWTE TePMHUYECKYI0 00pabOTKy, €CH MpeaeN MPOYHOCTH
OJKEH ObITh He HuUxke 343 MIla.

YKaxuTe CTpyKTypy M MEXaHMUYECKHE CBOMCTBA CTAJIM ITOCIIE JUThS U MOCIE TEPMHYECKOU
00paboTKH.

9.3aBog m3roToBiseT 3yOuarbie kosieca auamerpom 60 MM u Beicotor 80 mm. Ilpemen
TeKy4ecTU J0JbKeH ObITh He Hike 530—540 Mlla.



BeiOepure cramb A7 M3TOTOBICHMS 3yO4aThIX KOJEC W TNPHUBEAUTE COCTAaB M MAapKy,
YYHUTBIBas TEXHOJIOTHYECKHE OCOOCHHOCTH TEPMHYECKOM 0OpabOTKM ©  HEO0OXOAMMOCTH
MPEIOTBPATUTH J1e(hOPMAIIHIO U 00pa30BaHKE TPEIINH TIPU 3aKajKe.

PekoMenayiiTe pexuM TepMUYECKOM 0OpabOTKM U YKaKHTE€ MEXaHHYeCKHe CBOWCTBA B
FOTOBOM COCTOSIHUU.

10.MHoOrMe u3MEpUTENIbHBIE WHCTPYMEHTHl IUIOCKOM (opMbl  (IIAOJIOHBI, JTUHEWKH,
IITAHTEHIIUPKYJIM) M3TOTOBISAIOT M3 JIMCTOBOM CTaJld; OHU JOJDKHBI 00JafaTh BBICOKOM
M3HOCOCTOMKOCThIO B paboumx Kpomkax. [IpwBenure pekuMbl 00paOOTKH, oOecrmeuuBaromieit

IMOJIYYCHHE DTUX CBOﬁCTB, €CJIM UHCTPYMECHTEI U3TOTOBJIAIOT OOIBIINMU MnapTUsAIMU U3 Craneit 15 n
20.

11.Bpibepute Mapky cTand Uil M3TOTOBJICHHUS paboOdMX KoJeC IEHTPOOEKHOro Hacoca.
Paboune koseca momKHBI 00J1a7aTh BEICOKOW KOPPO3UOHHOM CTOMKOCTHIO, YKakuTe pexkum T. O. u
MEXaHHYECKHEe CBOMCTBA KOJIEC B TOTOBOM COCTOSIHHH.

12.Beibepute MapKy cTaiu JUisi HM3TOTOBICHUS Ta€YHOTO KII0Ya M YKKHUTE PEKUM
TepMOOOPAOOTKH U TBEPAOCTh TOTOBOTO Kirtoua. KiTrod He TOJDKEH CMUHATHCS WIH BBIKPEIIIMBATHCS
B IIporiecce paboThl, a 3TO BO3MOXKHO eciu TBepaocTh kiroda Oyner HRC 40/50.

13.BH6epI/ITe MapKy CIilJlaBa H3 [IBCTHBIX MCTAJUIOB [JIsI H3TOTOBJICHUSA HOpH.IHGﬁ
aBHAILIMOHHBIX JIBUTaTEIICH.

VYKaKuTe MEXaHWYECKUE CBOWMCTBA, XMUMHUYECKMH COCTaB JAaHHOIO CIUIaBa, YUYUTbHIBas
TpeOOBaHUS K YCIOBUSAM pabOTHI (BBICOKAsI BA3KOCTh M TPOYHOCTH). OOOCHYHTE CBOIl BBIOOD.

14.Bpibepute MapKy cTanu JUisi U3FOTOBJIEHMSI PECCOp JKEIE3HOIOPOXKHOIO BaroHa u
yKaxuTe pexxuM T. O. U TBEpIOCTb TOTOBBIX PECCOP.

Pexumsbl T. O. BeIOepuTe TakuM 006pa3oM, 4ToObl IPEeayNpeauTh : AedopMaliiio peccop, a
TakXke 00eCHeunTh MOJIyYeHHE B CTalld YIPYTUX CBOMCTB.

15.BeiGepute MapKky cTajid i U3TOTOBJICHUS YEPBSYHOTO Bajia peaykTopa. Bam mommkeH
0071a/1aTh BHICOKON JKECTKOCTHIO U MPOYHOCTHIO. YKakuTe pexkuM T. O. 1 MeXaHWYeCcKue CBOMCTBa
BAJIOB B TOTOBOM COCTOSIHUH.

Ipumep pewenus munogou 3a0aqu no blOOPY CNIABOE U PEHCUMOE MEPMOOOPAOOMKU

3anava. 3aBoa umeeT cranb ABYyX Mapok: 45 n 20XH3A, u3 KOTOPBIX MOYKHO M3TOTOBHUTH
Bal guamerpoMm 70 MM s paGoTel ¢ OonbpimumMu Harpy3kamu. Kakyroo w3 craneit ciemyer
IIPUMEHMUTD NIl U3TOTOBJICHUSI Bajla, €CJIM CTallb JOJDKHA UMETh MPEIEN TeKydecTH He Huke 740
MIla?

Pemenne. XuMuueckuii coctaB cTajiu ,%

Cranb C Mn *Sj Cr Ni S P
Cranp 45 | 0,42-050 | 0,50—0,80 | 0,17-0,37 0,25 0,25 0,045 | 0,040-
20XH3A | 0,17—0,23 | 0,3—0,6 | 0,17—0,37 0,6-0,9 2,75- 3,15 0,025 | 0,025

Cranb 45 cormacHo 'OCTy B cocTossHUM NOCTaBKU (IOCT€ MPOKATKH M OTXKHUIa) UMEET
TBepaocTs He Oonee HB 207. IIpu tBeprnoctu HB 190—200 crane umeer mnpenen NpoYHOCTH HE
BhIe 588—608 MIla. IIpenen Texyuectu cranu 45 He npesplaet 265—314 Mlla.



Cranp 20XH3A cornacio I'OCTy B cocTosiHMM NOCTaBKHM (IIOCIE MPOKATKH U OTXKHUIA)
nmMeeT TBepaocTh He Ooee HB 250. IIpenen npounoctu He mpebimaeT 735 MIla u MmoxeTr OBITH

ke 588 Mlla i mmaBok ¢ Oojiee HU3KOW TBEPAOCTHIO. [Ipenen TekydecTr cTaiay He MPEBhIIaeT
343— 392 Mlla.

Takum o0Opazom, I TONydeHHs 3aJaHHOTO IIpefena TEKy4eCcTH Bal HEOOXOAUMO
MOJIBEPTHYTh TEPMUYECKON 00paboTKe.

Jljig Takoro OTBETCTBEHHOTO M3ENHs, KaK Bajl JBHUraTelNs, MOJIOMKH KOTOPOrO HapyIIaroT
paboTy MammHbl, HEOOXOAMMO MPUMEHUTH CTalbh KayecTBeHHYI0. CTanb 45 OTHOCHUTCS K Kiaccy
Ka4eCTBEHHOM yriiepoaucToi, a ctainb 20XH3A — Kk Kj1accy BbICOKOKAYECTBEHHOM JIESTUPOBAHHOM.
Omnu conepxkar coorBerctBeHHO 0,42—0,50 u 0,17—0,23% yraepoja u npuHUMAIOT 3aKanky. s
MOBBILIEHUS IPOYHOCTH MOKHO IIPUHUMATh HOPMAJIM3ALIMIO UITU 3aKAJIKY C BBICOKMM OTITYCKOM.

Tak xak Bal ABUTaTCiisi BOCHPHUHUMACET B pa60Te JUHAMHUYCCKUC Harpy3ku, a TaKXe
BI/I6paI_[I/IIO, boiee uenecoo6pa3Ho IIPUMCHUTD 3aKaAJIKy U OTITYCK.

[Tocne 3akanku B Boj€ yIJIepoAMCTas CTallb 45 Mmojydaer CTpyKTypy mapteHcuta. OIHaKo
BCJICJICTBHE HEOOJIBIIONW IMPOKATMBAEMOCTH YIJICPOIUCTON CTalM 3Ta CTPYKTypa B H3IETHIX
nuametrpom Oonee 20—25 mu oOpa3yercsi TOIBKO B CPAaBHUTEIBHO TOHKOM IOBEPXHOCTHOM CJIO€
tonmuHon 2—4 MM. [locnenyronmii OTIYyCK BBI3OBET MpEBpAICHUE MApPTEHCUTA U TPOOCTUTA B
COPOUT TOJILKO B TMOBEPXHOCTHOM CIIO€, HO HE BIHUSET Ha CTPYKTYpPY U CBOICTBa MepiuTa U
¢beppuTa B 0cHOBHOI Macce uznenus. CopouT oTmycka obnaaaer 6osiee BBICOKIMUA MEXaHUIECKUMHU
CBOMCTBaMH, 9YeM (peppUT U TIEPIIUT.

HauOoapmmue HaIIpAXKCHUA OT I/ISFI/I6a, KpY4CHHUA U IOBTOPHO ICPEMCHHBLIX HAI'PY30K
BOCIIPHMHUMAIOT HAPYXXHBIC CJIOH. OI[HaKO B COIMPOTHUBJIICHUU JUHAMHWYCCKUM Harpys3kKkam, KOTOPLIC
BOCIIPpUHUMACT BaJl, YHaCTBYIOT HC TOJIBKO IMOBCPXHOCTHBIC, HO W HMIKCJIC)KAIIUC CJIOU MECTAaJlIa.

Crans 20XH3A nerupoBaHa HUKEIEM M XPOMOM sl NOBBIMIEHUS NPOKAIMBAEMOCTH H
3akanBaeMocTH. OHa TMOJy4aeT TMOocie 3aKalKd OJHOPOJHYIO CTPYKTYpY M MEXaHUYECKHe
CBOICTBA B CEUCHUU JUAMETPOM JI0 75MM.

Takum obOpazom, cBoiicTBamH, KOTOpble obecrieyaT TpeOoBaHMs Jis M3TOTOBJICHUS Basa
auamerpoM 70MM Juis pa®oThl ¢ OoNMbIIMMHU Harpyskamu, oOmagaer cranb 20XH3A , xotopyto
HEOOXOIMMO TPHUMEHSTh ISl U3TOTOBJIEHUS BAJIOB C COOTBETCTBYIOUIEH TEpMOIMHAMUYECKON
o0OpaboTkoii( 3akanka ¢ 820-835 rpaz. B macie u otiyck 520-530 rpaa. B macie)

3ananne:

CornacHo 3a/1aHusl CBOETO BapUaHTa:

1) u3yuuThb ycrnoBus paboThI 33JaHHOM J€Talu U TpeOOBaHUs, IPEAbABIIIEMbIE K HEM;

2) BBIOpaTh MapKy CTajld JJsl U3TOTOBJICHUS 3a/laHHOW JIETalld, U3YYUTh €€ XMMUYECKUN
COCTaB U MEXaHWYECKUE CBOWCTBA;

3) pa3paboTaTh B 3aBUCUMOCTH OT YCIIOBHM paboThI JeTaiu, HEOOXOAUMBIA BUJ U PEXUM
TEPMHUYECKON WIIN XUMHKO-TEPMHUECKON 00padoTKu;

4) nate 000CHOBaHUE BEIOPAHHOTO BUIa U pEKUMa 00pabOTKH JIeTalIH.

No BapuanTa Ne 3agaun No BapuanTa | Ne 3amaum
1 1,6,15 16 7,145

2 2,7,14 17 8,10,3

3 3,8,13 18 9,11,7

4 49,12 19 10,5,13

5 5,10,15 20 11,91




6 6,12,2 21 12,6,4
7 7,14,5 22 13,10,5
8 8,10,3 23 14,6,9
9 9,11,7 24 15,4,10
10 10,5,13 25 1,6,15
11 1191 26 2,7,14
12 12,6,4 27 3,8,13
13 13,10,5 28 4,9,12
14 14,6,9 29 5,10,15
15 15,4,10 30 3,9,14

ITopsinok BbINOJIHEHHSI PAa0OTHI:
1. TloBTOpeHuHEe TEOPETUUECKOro MaTeprana
2. BrmosiHenue 3amaHuii
3. OTBeTHI Ha BOITPOCHI CAMOKOHTPOJIS

Bomnpocs 11 camonpoBepku

JlaThb onpenesneHue cTaiu

[lepeunciuTh OCHOBHBIE KOMITIOHEHTHI CTAJIU, IPUMECH.
Knaccudukanus yriepoaucTeix cTanei o Ha3HAYeHHIO.
PacmmpoBats mapku craneii: Y8A, BCt3km, 65, A20
JlaTb onpeneneHue 3aKaiKku

HaznauceHwme 3aKkanku.

Buner otimycka

[ToBepxHOCTHOE YIIPOUHEHUE CTAJIN, BUJIBI.

ONoGa~wWdE

dopma npeacTaBiIeHHs pe3yabTaTa: OTYET O IPOJCTAHHOM paboTe

KpurepusimMu oneHKkH pe3yJIbTaATOB BHEAYIMTOPHOM CAMOCTOATEIbHONH Pad0THI ABJISIIOTCH:

1.060CHOBaHHOCTH U YETKOCTh U3JI0KEHUS OTBETA;
2.0dopmiieHne Matepuasa B COOTBETCTBUH C TPEOOBAHUSIMHU



Tema 2.1 DileKTpoTeXHHYECKHE MATEPHAJIbI

JlaGopatopHoe 3ansitue Ne 1. H3mepenue 3a6ucumocmu yzna ourieKmpudeckux nomeps u
OUIIeKMPuUYeCcKoil NPOHUWAEMOCI U 0N MEMNEPAmypbl.

Heﬂb: O3HAKOMHUTBCA C o6pa3uaMH AUSJICKTPUYCCKUX MAaTCpUuajioB;, OIPCACINTh HX
AUDJICKTPUYCCKYO IMMPOHUIACMOCTb MW TAHI'CHC Yyrjla JOUIJICKTPUYCCKUX TIOTCPb;, CpPAaBHUTH
IMOJIYUYCHHBIC PE3YIbTAThI CO CIIPABOYHBIMHA JaHHBIMHA

Bbinosinus padory, Bel Oyaere:
ymemb:
- Y4 BrbiOuparh 3JIEKTPOTEXHUYECKHE MaTepHallbl Ha OCHOBE aHaiu3a MX CBOMCTB MJs
KOHKPETHOI'O IIPUMEHEHUS.

MarepunanbHoe obecrnieyeHue:
1. Crenn «DnEeKTPOTEXHUYECKHE MaTEPHAIIBI»

Baua}me: BBIIIOJIHUTH SKCIICPUMCHT

ITopsinok BbINoOJIHEHUs padoOThI:
1. TloBTOpeHue TEOpPETUYECKOT0 MaTeprala
2. BrinonHeHue 3KcriepuMeHTa
3. OTBeTHl Ha BOMPOCHI CAMOKOHTPOJIS

dopma npeacTaBiaeHHs pe3yabTaTa: OTYET O IPOJCTAHHOMN paboTe

KpurepusiMmu o1ieHKH pe3y/1bTaTOB BHEAYAMTOPHOI CAMOCTOSITEIbHOH PA00THI SIBJIAIOTCH:

1.000CHOBaHHOCTEH M YETKOCTD U3JIOJKEHHS OTBETA,
2.0dopmiieHre MaTepuana B COOTBETCTBUU C TPEOOBAHUAMU

JlaGopaTopHoe 3ansitue Ne 2. Inekmpuueckuit npoooii 8 OUINEKMPUKAX

Heab: 3akpemienue Marepuana mo reme «JIyxenue, naiika, H30JIMpPOBaHUE AIIEKTPOIPOBOIOB
u Kabenein»

Boinoinus padorty, Bel Oynere:
ymemp:
- Y4 BrpiOuparh 3JIEKTPOTEXHUYECKHE MaTepuaabl Ha OCHOBE aHajlu3a HMX CBOWMCTB MJIA
KOHKPETHOTI'O IIPUMEHEHHUS.

MarepunanbHoe obecnedeHue:
1. Crenpg «2n€KTPOTEXHUUECKHE MaTEpUATIbI»

3agaHue: BBIIOJIHATH SKCIIEPUMEHT
IHopsiaoK BbINIOJIHEHUS PA0OTHI:

1. TloBTOpeHHe TEOPETUYECKOI0 MaTepHrasa
2. BbIoHEHHE YKCIIEPUMEHTA

3. OTBeTHI Ha BONPOCHI CAMOKOHTPOJIS

®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJIeIaHHON paboTe

KpurepusiMmu olieHKH pe3y/1bTaTOB BHEAYAMTOPHOI CAMOCTOSITEIbHOM PA00ThI SIBJIAIOTCH:



1.000CHOBAaHHOCTE U YETKOCTH U3JIOKEHUS OTBETA
2.0dopmiieHne MaTepuasa B COOTBETCTBHH C TPEOOBaAHUSIMHU



	1 ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	2 ПЕРЕЧЕНЬ ПРАКТИЧЕСКТИХ И ЛАБОРАТОРНЫХ ЗАНЯТИЙ
	3 МЕТОДИЧЕСКИЕ УКАЗАНИЯ
	Практическое занятие № 1. Изучение свойств материалов
	Практическое занятие № 2. Изучение свойств диэлектрических материалов

	Каждый студент выполняет практическую часть обязательной контрольной работы по данным, которые содержатся в карточке индивидуального задания. Номер варианта указан в таблице исходных данных.
	Практическое занятие № 3. Выбор конструкционного материла по условиям эксплуатации
	Лабораторное занятие № 1. Измерение зависимости угла диэлектрических потерь и диэлектрической проницаемости от температуры.
	Лабораторное занятие № 2. Электрический пробой в диэлектриках


