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IMacnmopT poHIa OLIEHOYHBIX CPEACTB
no aucuuiimiae (Moayio) b1.0.18 DnexkTpoTeXHUYeCKOe U KOHCTPYKIIMOHHOE

MaTCpHUAJIOBCACHUC
Kon
No KonTponupyemsbie paznesnbl KOHTPOJUPYEMOH HanmeHnoBanue onieHOYHOTO
- (TembI) KOMITETCHIINH (UITH CpencTBa
€€ YacTH)
5 cemecmp
1 | CrpoeHnue u cBoiicTBa OIIK-5, TIK-3 3a4eT, TeCT, NIPaKTHYECKUE
METAJIJIOB M CIJIABOB 3aHATHS, JTA0OPATOPHBIE PAOOTHI.
2 | Teopus crutaBoB OIIK-5, TIK-3 3ader, TecT, MPaKTUYECKHE
3aHATHS, 1a00paTOpHbIE PaOOTHI.
3 | CrpoeHue u cBOMCTBA OIIK-5, TIK-3 3a4eT, TeCT, NIPaKTHYECKUE
KEJe30yTIEPOTUCTHIX 3aHATHS, JTA0OPATOPHBIE PAOOTHI.
CILIaBOB
4 | IlomynpOBOTHUKOBBIE OIIK-5, TIK-3 3ader, TecT, MPaKTUYECKHE
MaTepuabl 3aHATHS, JTA0OPATOPHBIE PAOOTHI.
5 | Audnextpuyeckue OIIK-5, TIK-3 3ader, TecT, MPaKTUYECKHE
Marepuaisl 4.l 3aHATHS, JTa0OPATOPHBIE PAOOTHI.
6 cemecmp
1 | dudnextpuyeckue OIIK-5, TIK-3 DK3aMeH, TECT, MPAKTUYECKUE
Marepuanbl 4.2 3aHATHS, JTA0OPATOPHBIE PAOOTHI.
2 | IIpoBognukoBeie Mmatepuannsl | OIIK-5, TTK-3 DK3aMeH, TECT, MPAKTUYECKHUE
3aHATHS, JTA0OPATOPHBIE PAOOTHI.
3 | CBepxmpoBoAHbBIE OIIK-5, TIK-3 DK3aMeH, TeCT, TPaAKTUYECKHE
MaTepuabl 3aHSATHS, Ta00paTOPHBIC PAOOTHI.
4 | MarautHble MaTepHabl OIIK-5, T1IK-3 DK3aMeH, TeCT, TPaAKTUYECKHE
3aHATHS, 1a00paTOpHbIE PaOOTHI.

* Haumenosanue memul (pazoena) ykasvleaemes 6 COOMEEMCcmsui ¢ paboyeti npo2pammotl

OUCYUNTIUHBL.




MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHNS POCCUMCKOU ®EIEPAIINN
TexHuueckuid MHCTUTYT (priTra)
(enepaabHOro rocyJapcTBEHHOI0 aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEKACHHUS BBICIIET0 00pa30BaHUs
«CeBepo-Bocrounsiii ¢penepanbublif yauBepcuter nmeHn M.K. AmmocoBa»
B I. Hepronrpu
Kadenpa snexrponpuBoaa u aBTOMaTH3alUU IPOU3BOICTBEHHBIX NIPOLIECCOB

[Ipumeps! TecToBBIX 3aaanuil o qucuuiuinae b1.0.18 DnekrporexHuueckoe u
KOHCTPYKLMOHHOE MaTepualoBeICHUE

Tembl TECTOB
Tect Nel Metais! u crutaBbl. CriocoOb1 00paboTKH.
Tect Ne2 XKenezoyriiepoaucTsie CIUIaBhI.
Tect Ne3 JTusnexTprudeckre MaTepHabl.

IIpumepsI TeCTOBBIX 3a1aHUI
1 OCHOBBI KOHCTPYKIIMOHHOT'O MaTepUaIOBEICHUS
1.1 ATOMHO-KpUCTAJUINYECKOE CTPOCHUE MaTepHalioB, 1e(EKThI, CBOMCTBA MaTepUaIoB

Mertajuisl ¥ crutaBsl. CnocoObl 00padoTKH

1. Jlononaute
— HEOJHOPOJHOCTh XMMUYECKOTO COCTaBa, BOZHUKAIOIIAS B IPOLIECCE
KPUCTAJIM3AaUN KPUCTAUIUTOB,  BBIACISIOIIUXCS M3 JKUJKOTO pacTBOpa, U HMMEIOIIMX
IIEPEMEHHBIN COCTaB, 3aBUCAILUN OT TEMIIEPATYPBHI.

2. lononuute
— METAUIMYECKUU YKUJIKUH pPacTBOP, KOTOPBIA MO OOJBIIMHCTBY
XapaKTCPUCTHUK 6J'II/I3OK K TBCPAOMY COCTOAHHIO, XAPAKTCPU3IYCTCA OTCYTCTBHUEM HAJIBHCTO
HOPSI/IKAa B KPUCTANTUYECKOM CTPOCHHH.

3. OT™MeThTE NpaBUIIbHBINA OTBET
[paBuno ¢a3 ['mbOca st METAITMYECKUX CHCTEM, PACCMaTPUBAEMBIX IIPH MTOCTOSTHHOM
JIaBJIEHUH, PABHOM aTMOC(EepHOMY, 3alHChIBACTCS:
O C=K-0+1

O C=K+o+1
O C=K-®+3
O C=K-o+2

4. OT™MeThTE NpaBUIbHBINA OTBET
da3oBblii coctaB ciaBa 80%Sn u 20%Zn npu Temneparype 400 °C npencraBiser coOo0it:
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Kunkyro dazy

Kunkyro dasy u kpuctamisl Sn

Kunkyto dazy u kpuctamisl Zn
MexaHM4YeCKyI0 CMECh KPUCTAUIOB Zn U Sn

O0Oon

5. JlononHuTE
— FeOMETPUIECKOE MECTO TOUEK OKOHUYAHUS 3aTBEPICBAHUS IBOMHBIX
CIUJIaBOB C PA3JIMYHBIM COJACP)KAHUEM KOMIIOHEHTOB.

6. OT™MeThTE NPaBUIbHBIA OTBET
[IpencraBneHHas Ha pUCYHKE qUarpaMMa COCTOSIHUS XapaKTepHa JJIs CIUIaBOB:

O C nepuTeKTUKOu

O C HeorpaHMYEHHO PaCTBOPSIOLUIUMUCS OJUH B IPYTOM
KOMIIOHEHTaMH B KHJIKOM COCTOSTHUH U HE PACTBOPSIIOIIMMHUCS B TBEPAOM

O C HEOrpaHUYEHHO PACTBOPAIOIMIMMUCS OJIUH B IPyTOM

KOMITOHCHTAMH KaK B )KUAKOM, TaK U B TBCPAOM COCTOSIHHUU
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O C KOMITOHEHTaMH, 00Pa3yIOIKUMU XUMHUYECKOE COEUHEHNE

7. OTMETbTE NPaBUIIbHBIA OTBET
UyryH npencraBisieT coO0M:

Cruras xeje3a ¢ HIKeJIeM
YUnCTHIM MeTaJLI

Cruias keJje3a ¢ aJIOMHHHEM
CmiaB xenes3a ¢ yriaepoaom

Ooooo

8. OTMeTbTe MpaBUIIbHBIN OTBET
MapkupoBKa yriaepoaucToil HHCTPYMEHTaJIbHOW KaueCTBEHHOMN cTaan 0003HauaeTCs:
O v7 O Cr4xn

O A35E O Cr0

9. OT™MeThTE NpaBUIIbHBINA OTBET
JlerupoBannas ctanb Mapku 30XT'CA:
O BricokokauecTBeHHas ¢ copepxanueM yraepona 0,3%,

JIETUPOBAaHA XpOMOM, MapraHIeM 1 KpeMHUEM B KosnuecTBe MeHee /-1,5%
O Conepxur yriepoaa 0,3%, rerupoBaHa XpoOMOM, MapraHiiem,
KPEMHHEM M aXOTOM B KOJIMUeCTBE MeHee [-1,5%



O C ynydIlIeHHBIMH XapaKTepUCTUKAMU, COJEPKAaHUEM YIIepoia
30%, nerupoBaHa XpOMOM, MapraHieM U KpEMHUEM B KOoJM4yecTBe MeHee /-1,5%

O ABTOMaTHas ¢ coaepxkanueM yraepoaa 0,3%, nerupoBaHa XpoMoM,
MaprasieM U KpeMHUEM B KoJmyecTBe MeHee /-1,5%

10. OT™MeTbTE IPAaBUIBHBIN OTBET
®dopma rpaduTa B BBICOKOIPOYHOM UYyTYHE:
1 .rnosugnas 2.XJI0NLEBUIHA

3.11lapoBunHas 4 IlnactuHyaras

11. JomomHuTe
— TepMuUecKas 00paboTKa MaTeprasoB, 3aKIIOYAIONIAsACS B HarpeBe
JI0 ONpENENIEHHON TeMmeparypbl, BBIIECPKKE U MEIJCHHOM OXJIAXKICHUU I YJIy4dllIeHUS
CTPYKTYpPHI 1 00pabaThIBAEMOCTH MaTEPHAJIOB, CHATHUS BHYTPEHHUX HANPSHKCHUH.

12. lonoHUTE
— W3MEHEHHE CTPYKTYpPhl W CBOWCTB C YyBEJIMYCHHEM IUIOTHOCTH
neeKTOB KPUCTAJUTMUECKOM PEIIeTKH B BEIIECTBAX B PE3yIbTaTe IUIACTUYECKON JehopMaIliu.

13. OT™MeTbTE IPABUIIBHBIN OTBET
[lonaBneHne mpoLECCOB pEKpPUCTAIM3ALMM B pe3yjbTaTe W3MEIbUYEHUS 3€pHa,
COXPAHEHHUs IIOJIyTOpSIYEro Hakjena M BBICOKOIMCIEPCHOTO OPHUEHTHPOBAHHOIO pachaja
TBEPJIOTO PACTBOPA IOCTUTAETCS:

O XonoaHou aedopmarueit

O OTtmyckom

O ["opstueit 00pabOTKOI aBIeHUEM
O 3akankou

13. JlonomHUTE
— HarpeB MaTepuaya ¢ MOCIHEAYIONIUM OBICTPBIM OXJIAXKICHHEM IS
¢ukcaluu  BBICOKOTEMIEPATYPHOTO COCTOSHUS HIJIM MPEIOTBpPAILICHUS HEXeIaTeNbHBIX
MPOIIECCOB, MPOUCXOSIINX MPU MEJICHHOM OXJIaXKJICHUU.

JINDIIEKTpUYECKUE MaTEPUATIBI

14. JlonionHuTe
— sBIEHHE OOpa30BaHHUS B [AUPJICKTPUKE PE3yIbTHPYIOIIETO
AIEKTPUYECKOTO AUMOIBHOTO MOMEHTa B PE3yJbTaTe€ OTPaAaHUYCHHOTO CMEIICHHUS CBS3aHHBIX
3apsHKEHHBIX YaCTHUI[ U HEKOTOPOTO YMOPSAOYCHHS B PACIIONOKEHHUH AUIOJICH MOJ AeHCTBUEM
BHEIITHETO JIEKTPUYECKOTO TOJISI.

KpuTepml OICEHKH: MAaKCHMaJIbHOC KOJIHYCCTBO 63J'IJ'IOB, npeayCMOTpCHHOC 34
BBITIOJIHCHUC TECTA, CTYACHT Ha6HpaeT B CJIy4dac BCPHOI'O OTBCTA HA BCC BOIIPOCHI. Ecau ne Bce
OTBCTbI BCPHLBIC, KOJIUYCCTBO 0ajioB YMCHBIIACTCA Ha BCIWYHUHY, MTPONOPHHUOHAIBHYIO
KOJIMYECTBY HCBCPHBIX OTBCTOB.



MUHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EJIEPALINU
Texaudeckuii HHCTUTYT (prinan)
(enepaabHOro rocyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHHUS BBICIIIET0 00pa30BaHMUs
«CeBepo-Bocrounsii ¢henepanbHbiii yHuBepcuTeT nMeHH M.K. AMMocoBa»
B r. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3AIIUN TPONU3BOACTBCHHBIX ITPOLICCCOB

PaGota Ha maboparoproMm 3aHsTuu no aucuuruinae b1.0.19 DnekTpoTexHudeckoe u
KOHCTPYKLHMOHHOE MaTepuaioBeIeHIE

Paborta Ha 1a00paTOpHOM 3aHATHH
B mepuon ocBOEHMS UCHMIUIMHBI CTYJCHTHI TOCEMIAIOT JIEKIMOHHBIC 3aHSATHA,
CaMOCTOSITEJIBHO HM3y4aloT JONOJHHUTEIbHBII TEOpPeTHYECKH Marepuanl K J1abopaTOpHBIM
3aHATUSAM. KputepusiMu OLEeHKHM paboThl Ha JTa0OpaTOPHBIX 3aHATHUAX SBISETCS: BIaJICHUE
TEOPETUYECKHMHU MOJOKEHUAMHU TI0 TEME, BBIIOJHEHHE 1a00paTopHbIX paboT. CaMocTosTeIbHAS
paboTa CTyIEeHTOB BKIIIOYAET MPOPAOOTKY METOAMYECKUX PEKOMEHMANWN M JOTOTHHUTEIBHOM
yueOHOIl JIuTepaTypbl B COOTBETCTBUU C IUIAHOM 3aHATHUS; BBINOJIHEHHE JTaOOPaTOPHBIX padoT.
OcnoBHoii popmoii mpoBepku CPC siBiisieTcst mpoBeaeHne T1ab0paTOPHBIX PadOT M MUCHBMEHHOE
HalMCaHUE MOJYYSHHBIX PE3yJIbTaTOB COINIACHO METOAMYECKUM PEKOMEHAALIUSM.
ConeprxaHue AUCIUILUIMHBI, pa3padoTKa JIAOOPAaTOPHBIX 3aHATHH C YKa3aHUEM OCHOBHOMU
U JONOJHUTENBHOM JIUTEpaTyphl K KaXKIOMY 3aHATHUIO, a TAK)KE METOJUYECKUE PEKOMEHIALUH K
BBIMIOJIHEHUIO  JTAOOPAaTOPHBIX  3alaHMif, OOpa3mbl WX BBIIOJHEHHUS IPEICTABICHBI B
MeToauyeckux — yKazaHMsIX IO Kypcy  «DJIEKTPOTEXHMYECKOE UM KOHCTPYKLHOHHOE
MaTepHaIOBEICHHIEY.
Kpurepusimu 111  OLIEHKH pe3yJIbTaTOB BHEAYJUTOPHOM C€aMOCTOSITENbHON paboThI
CTYZCHTA SIBJISIOTCS:
- YPOBEHb OCBOCHHSI YUeOHOTO MaTepHaa;
- YMEHHE HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS INPH BBINOJIHEHUU
1abopaTopHBIX padoT;
- NPaBUIBHOCTD BBIMOJIHEHUS TAOOPaTOPHBIX padoT;
- 000CHOBAHHOCTb U YETKOCTh M3JI0KEHUS PE3yIbTaTOB.
MakcumanbHbI 0a1, KOTOPBIH CTYACHT MOXKET HaOpaTh Ha JabOpaTOPHOM 3aHSITHH, -
40/30 6amnoB B 5/6 cemectpe.

Ilpumepvr npakmuyeckux 3a0anuil

3amaua 1
MoHOCTb, OTpedisieMast JIEKTPOHArPEBATEIbHBIM 3JIEMEHTOM IpH HanpsbkeHun 220
B pasna 500 Br. Iloacuwraiite mmmHy, TpeOyromieicss s M3TOTOBJICHHUS 3TOTO 3JIEMEHTa
KOHCTAaHTaHOBOW MNPOBOJIOKH auamerpoM 18 MM. HarpeBartenbHblii 3meMeHT paboTaer mpu
temnepatype 400 °C.
3anava 2
VYaenbHOE CONPOTUBIEHME METHOTO IMpoBoJa Npu KoMHaTHOW Temmneparype (300 K)
paszo 1,8-10% Om-M. Haiinure ynensHoe conpotusienue npososa npu 700 °C.

3amaya 3



ComnpoTHBIeHHE NaTyMKa, BBIMOJTHEHHOTO W3 MEIHOTO MpoBoja, mpu Temmeparype 20°C
coctanmsier 25 Owm. OmpenenuTh H3MEPEHHYIO C €ro TMOMOINBIO TeMIlepaTypy, €clu
COINPOTHUBIIEHUE JAaTYMKa BO3pocio A0 32,8 Om.

3anaua 4
Omnpenenute MPOOMBHOE HANIPSDKEHHE KOMIIO3HMIIMU M3 JIBYX TUAJICKTPUKOB: BO3/IyXa U
dapdopa. Tommmua Bo3aymHOW mpocioiku 0,1 MM, Tommmua dapdpopa 5 mm. O6a
JMDJICKTPUKA TUIOCKOW (OPMBI.

3agaua 5
Onpenenuth TONMIMHY CJIOS  DJIGKTPOKAPTOHA MEXKIY IUIACTHHAMH  IUIOCKOTO
KOHJICHCATOpa, PACCYUTAHHOTO Ha HOMHHaNbHOE HampsbkeHue 1000 B. Konmencarop momkeH
UMETh IBYKpPATHBIN 3aI1ac IPOYHOCTH 110 HAMPSKCHHUIO.

3agauda 6
Kepamuueckuii KOHAEHCATOP, TUAIEKTPUKOM KOTOPOTO sBiIsieTcst MaTepuan tiumna T—150,
umeer emkocth 9-1071° ®. Onpenenure BenMUMHY IUAIEKTPUYECKMX MOTEPh B 3TOM
koHaeHcarope npu HampsbkeHun 3000 B u uactore 50 I'n, ecim M3BECTHO, YTO Yroil
JIURJIEKTPUUECKUX NTOTEPh TUAIEKTPUKA paBeH 1°.

Samaua 7
Konnencarop mmeer pasmepbl 0o0Oknmamok 50x50 cM, TONIMHY IUAIEKTPUKA 25 MM.
XapakTepucTUKu amdnekTpuka: py =10 Om-cm, tg & = 0,001, ¢ = 5. Onpenenuts

paccerBaeMyro B JIMIJICKTPUKE KOHACHCATOPa MOITHOCTD MPHU MPHIOKCHHOM HaIpshKeHHH 5 kB
u yactore 50 I'm.

3agaga 8
JIMDIEKTPUK TIIOCKOTO KOHAEHCATOpa MMeeT CIEAyIOIMe XapaTepucTuku: py = 10'°
OMm-M; tg § = 0,001; & = 5. Pasmep 00kafiok KOHAeHcaTopa 5X5 cM?, TOJIMHA AUJIEKTPUKa 52
MM. OmpenenuTe BEIWYMHY TOKa YTEUYKHM M PAacCeMBAEMYyI0 B JUAJIEKTPUKE KOHJAEHCATOpa
MOIIHOCTb MPHU MOCTOSHHOM HampsiKeHuu S5 kB.

3amaua 9
DeppoMarHuTHEIA  cepiedHuKk o0bemMoM 700 cM® TmepeMarHMuMBaeTcs B IIOJNE
nepeMeHHoro Toka yacrorod 50 ['1 mo metiie rucrepesuca miomaaso 20 cM?, MOCTPOEHHOM B
koopauHarax B=f(H) ¢ macmrabamu mo ocu wmHmykuuu 0,1Ta B 1 cM, Mo ocM MarHUTHOU
HarnpsbkeHHOCTH 100 A/M B 1 cM. PaccunTtarh MOIITHOCTH MMOTEPh Ha TIEpeMarHUYHNBaHHE.

3amaua 10
ToponnaibHbIl CEpACYHUK, W3TOTOBIEHHBIM U3 JJIEKTPOTEXHUYECKOM CTald, HMMEET
BO3AyLIHBIHA 3a30p 1 mMm. HampsbkensocTs B 3azope 1,2:10° A/m. KpuBas HaMarHM4eHHOCTH
CTaJIM TpEJCTaBlIeHa Ha pucyHke 1. J[nmuHa cpenHell CHIIOBOM JIMHMM Y4YacTKa CEpACYHUKA U3
ctasin 400 MM, KOJIMYECTBO BUTKOB KaTYIIKH, PAcIONOXKEHHONW Ha cepiaedyHuke, pasHo 1000.
Onpenenuts TOK, NP KOTOPOM 3HAYEHUE UHIYKLIMU B BO3AYLIHOM 3a3ope 1,5 Tu.
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Pucynoxk 1 — KpuBas HaMarHu4MBaHusl CTaIn

Kpurtepuu ouenku:

. KosuuecTBo
Komnere XapaKkTepHCTHKA 0TBETA HA TeOPeTHYECKUIl BONPOC / BBINOJTHEHUS PAKTHYECKOr0 HaBpPaHHbIX
HIMH 3aiaHuA 6AILI0B
JlaH moJIHBIM, pa3BepHYTHIA OTBET Ha IOCTABJIEHHBIA BONPOC, MOKa3aHAa COBOKYIHOCTb
OCO3HAHHBIX 3HAaHMH IO AUCHUIUIMHE, JOKA3aTelbHO PACKPBITHI OCHOBHBIC ITOJIOKECHUS
BOIIPOCOB; B OTBETE IPOCIICKUBACTCS YETKAsk CTPYKTYpa, JIOTHUECKas [IOCIEA0BATENbHOCTh, | MaKkcuMaabHbINA
OTpaXKAIOIIasl CYIHOCTb PACKPBIBAEMBIX MOHATHH, TEOpUil, sIBICHUN. 3HAaHHUE 110 MIPEAMETY 6a1 o
JIEeMOHCTpUpyeTcs Ha (OHE T[OHMMaHUs €ro B CHCTEME JIaHHOM Hayku ¢ peHTHHTY
MEXANUCIMIUIMHAPHBIX CBs3ed. MoryT ObITh JONYIIEHBI HEIOYETHl B ONpENeNICHUH
TEPMUHOB U MOHSATHUH, HCIIPABJICHHbIE CTYICHTOM CaMOCTOSATENIBHO B IPOIIECCE OTBETA.
JlaH monHBIN, pa3BepHYTHIM OTBET Ha MOCTABJIECHHBINH BONPOC, MOKa3aHO YMEHHE BBIJICIUTh 80%
CYIIECTBEHHBIE M HECYLIECTBEHHBIE INPHU3HAKY, NPUUMHHO-CIEACTBEHHBIE CBS3U. OTBET oT
YEeTKO CTPYKTYpUpPOBaH, JIOTMYeH, MoryT OBbITh JOmymieHsl 2-3 HETOYHOCTH WM | MaKCHMaJbHOTO
HE3HAYMTENIbHbIE OUTMOKH, HCIIPABICHHbIE CTYICHTOM C IOMOUIBIO IPEIo1aBaTelis. Oaa
OIIK-5 Jlan HEe#OCTaTOYHO TOJHBIM W HEJOCTaTOYHO pa3BepHYThIM oTBeT. Jloruka u 60%
IK-3 MIOCJIEI0BATEIFHOCTD M3JIOKEHNSI UMEIOT HapymieHus. [lomyIieHsl OMMOKH B PacKpBITHU OTO
MOHATHH, ynoTpeOieHnn TepMHHOB. CTyAEHT HE CIOCOOCH CaMOCTOSITENIFHO BBIICIHTH MAKCHMAIBHOLO
CYIIECTBEHHBIE ¥ HECYLIECTBEHHbBIC IPU3HAKH U IIPUUMHHO-CIEICTBEHHbBIE CBA3U. B oTBeTe Sa1a
OTCYTCTBYIOT BBIBOJIBI. YMEHHE PACKPBITh 3HaYeHHE 0000LICHHBIX 3HAHUH HE TOKa3aHO
OtBeT mpenacTaBiser co0OW pPa3pO3HEHHBIE 3HAHHS C CYHIECTBEHHBIMH OIIMOKAMH IO
Borpocy. IIpucyTcTBYrOT (pparMeHTapHOCTb, HENOTHYHOCTb wH3I0KeHHsA. CTyAeHT He
OCO3HAeT CBs3b 00CYXKJaeMOro BOIpOCa IO OMJIETy C APYTMMH OOBEKTaMH TUCLUIUIMHBL | MHHHMaJbHBINA
OTCYTCTBYIOT BBIBO/IbI, KOHKPETH3AIMS U JJOKAa3aTENbHOCTh U3JI0KeHUs. Peub HerpamoTHas, 6an <50%

TEPMUHOJIOTHSI HE HCITIOJIB3YETCS.

unu

OTBET Ha BOIPOC MMOTHOCTHIO OTCYTCTBYET
unu

OTKa3 oT OTBETa

IIPU OTKa3€e OT
OTBETa HOJIb
0aioB




MUHUCTEPCTBO HAYKU 1 BBICILIET'O OBPA3OBAHUS POCCUMCKON ®EJIEPALINA

Texaudecknii HHCTUTYT (prinan)

Q)enepanLHoro TOCyAapCTBEHHOT'O aBTOHOMHOT'O O6p330BaTeJ'IBHOI‘O YUPCKACHU BBICIICTO O6p330BaHI/I$I

«CeBepo-Bocrounslit (henepanbHbIil yHHBepcuTeT MMeHN M.K. AMMocoBa»
B I. Hepronrpu

Ka(pez[pa QJICKTPONPHUBOJAA U aBTOMATU3aIlIUX TPONU3BOACTBCHHBIX ITPOLICCCOB

Bonpocul ona camokonmponsa (5cemecmp)

1. MarepuanoBenenne. OOmme omnpeneneHus. Kriaccudukamus MarepuaioB B
TEIJIO3HEPreTUKE.

2. ArperatHble COCTOSIHMSI BemiecTBa. Tumbl TBEpAbIX Ted. OCHOBHBIE CBOWCTBA
TBEP/BIX TEJ.

3. MexaHuveckue CBOMCTBA METAJIJIOB.

4. CtpoeHue KpUcTaUIMYeCKUX BEIIECTB.

5. JedeKThl KpuCTaUIMIeCKON penreTku. Biusaue neekToB Ha CTPOCHHE METaJIOB.

6. Merammueckue crnaBbl. O0mue cBeneHus. asbl, CTPYKTYpa.

7. ®a30Bbl€ U CTPYKTYPHBIE MIPEBPAILICHUS B CIuIaBax. Kpucramsanus.

8. Huarpammbl cocrosHus ([C) cmmaBoB Ha mnpumepe JIC HeorpaHHYEHHO

pacTBOpSEMBIX APYT B Jpyre KOMIIOHEHTOB A M B B TBepIOM M XKHIKOM COCTOsSHUsX. OOmme
cBenieHus, npasuio ¢a3 ['uboca.

9

10.
11.
12.
13.
14.
15.
16.

17

18.
19.
20.

21

IIOHATHSA.

22.
23.
24.
25.
26.
27.
28.

JIC nByXKOMIIOHEHTHOM CHCTEMBI ¢ 00pa30BaHUEM 3BTEKTHUKH.

JIC cninaBoB ¢ OrpaHUYEHHON pacCTBOPUMOCTBIO KOMIIOHEHTOB.

JIC nBYXKOMIIOHEHTHOM CHCTEMBI C IEPUTEKTUYECKUM IPEBPAILICHUEM.

JIC 1ByXKOMIIOHEHTHOH CUCTEMBI ¢ 00pa30BaHUEM XMMUYECKOI'O COEAMHEHHUS.
CtpoeHue u cCBOWCTBA XKele3a.

KomnoHeHTsI U a3kl B CIUIaBaX CUCTEMBI «OKEJI€30-YTIIEPOI.

Cucrema CIIaBOB «OKeJe30-yriiepoa». JuarpaMma coCTOSIHUS, OCHOBHBIE (a3bl.
B3anMocCBs3b XUMHUYECKOTO COCTaBa CO CBOMCTBAMH BEIECTBA.

Buner mexanndeckoit o0padborku. Hakrer.

Hedopmarus merannoB. OCHOBHbIE TIOHATHS, XapaKTEPUCTUKH, BUBI, STAIIbI.
Bunel 1 Ha3HaueHUe TepMUUECKOi 00pabOTKH cTasnei.

da3oBble MpEeBpaIlEHNs B CTAIAX NIPH TEPMUYECKON 00paboTKe.
TepmoMexaHndecKkass ¥ XUMHUKO-TEpMUUecKas oOpaboTka. HasHaueHwe, OCHOBHBIC

Bimmsinue yriepozaa v MOCTOSTHHOM MPUMECH HAa CBOKCTBA CTAJICH.
VYraeponucteie ctanu. O0mue cBeeHus, Kiaccuukanus 1 MapKUpOBKa.
JlerupoBannsble ctanu. O0mmuMe cBeeHus, KiiaccuuKays 1 MapKupoBKa.
Uyrynsl. O0miue cBeieHus1, BUbl, XapaKTEPUCTUKU.

Benvlie u ceprie uyrynsl. CBoicTBa, MAPKUPOBKA, IPUMEHEHHE.

KoBkue 1 BbICOKOIIpOUHbIE UyTyHbI. CBONCTBa, MapKUPOBKA, IPUMEHEHHUE.
UyryHsl crienuaibHOro Ha3HaueHus. CBOHCTBA, MapKUPOBKA, IPUMEHEHHE.



29.
30.
31.

Husnextpuueckue marepuansl. OCHOBHBIE TOHSTHS, KIacCU(pUKAITHSI.
DNEeKTpONpPOBOJHOCTh AUAJEKTPUKOB. BUabl, XapaKTEpUCTHUKHU.
[Monstpuzanus quANEKTPUKOB. BUbI, XapaKTepUCTUKH.

32. lusnexkTpuyueckue notepu. Buasl, XapakTepuCcTUKY.

XN R WD =

9.

10.
11.
12.
13.

Ilepeuens Ik3amenayuonnbvix 60npocos (6 cemecmp)
Junexrpudeckne Marepuaibl. OCHOBHBIE MTOHATHS, KIIACCH(UKAIIHS.
DIEKTPONPOBOAHOCTD IUANEKTPUKOB. BUIbI, XapaKTEpUCTHUKHU.

[Tonsipuszanus qUANEKTPUKOB. BHUIbI, XapaKTepUCTUKHU.

Jusnextpudeckue notepu. Buabl, XapakTepUCTUKH.

[Tpo6oii Ta3000pa3HBIX TUIICKTPUKOB.

[Tpo6oii KUAKUX JUITEKTPUKOB.

[Tpo6oii TBEpABIX TUIEKTPUKOB.

MexaHn4yecKkue 1 BIIaXXKHOCTHBIE CBOMCTBA IUAJIEKTPUKOB.

TennoBble 1 XUMUYECKHAE CBOMCTBA TUAJIEKTPUKOB. Kitacchl HarpeBOCTOMKOCTH.
Cmoubl. CTpoeHMe, BUIBI, XapaKTEPUCTUKH.

[Tnactmaccel. CTpoeHue, BUbl, XapaKTEPUCTUKH.

Pesunbl. CTpoeHue, BUIbI, XapaKTEPUCTUKH.

BockooOpa3Hble AMAIEKTPUKHM W BOJIOKHUCTbIE Marepuanbl. CTpoeHue, BUBI,

XapaKTCPHUCTUKHU.

14.
15.
16.
17.
18.
19.
20.
21.

DNEeKTPOU30ISLMOHHBIE JJAaKU, SMAJIU, KOMIIayHbI.

Heopranunueckue crekia. CTpoeHue, BUAbL, XapaKTePUCTHKH.

Kepamuueckue nuanekrpuku. CTpoeHue, BUAbI, XapaKTEPUCTUKH.

Cnroza 1 MaTepuainsl Ha ee OCHOBE. BHJIbl, XapaKTepUCTUKH.

Acbect 1 MaTepualibl Ha ero ocHOBe. CTpOeHHE, XapaKTePUCTUKH.

AKTUBHBIE AUAIEKTPUKU. BUIbI, XapaKTepUCTUKU, IPUMEHEHUE.

HedTsubie Mmacna. Bunbl, XapakTepucTUKH, CBOWCTBA.

CUHTETHYECKHE  KUJKUE  JUAJICKTPUKHU. PactutennHple  Macia. Bungr,

XapaKTEPUCTUKHU, CBOMCTBA.

22.
23.
24.
25.
26.

[TomynpoBoaHKKOBBIE MaTepuaiibl. O0mIMe cBeeHUS, KilacCu(UKaIms.
DIEeKTPONPOBOAHOCTD NOJIYPOBOIHUKOB. Bubl, 3aBUCUMOCTD OT TEMIIEPATYPBHI.
[TonynpoBoaHUKOBBIE MaTepUaibl. T€XHOIOTUHU MOJTYUYEHHS, CTPOCHUE U CBOMCTBA.
[TpoBoanmKOBBIE MaTepuaibl. Kinaccudukaims, CBOWCTBA, XapaKTEPUCTUKH.
3aBUCUMOCTh YAEIBHOTO AJIEKTPUYECKOTO COMPOTHUBIEHUS MPOBOJHUKOB OT HUX

CTPOEHUS ¥ BHEIIHUX (DPAKTOPOB.

27.
28.
29.
30.
31.
32.
33.

Menp u crutaBel Ha ee OCHOBE. Bujipl, MpuMeHeHne, MapKUpPOBKA.

AJIOMUHUY U CIUIaBbl HAa €r0 OCHOBE. BU/IbI, MpUMeHeHNEe, MApKUPOBKA.
Martepuansl BEICOKOTO CONPOTUBIIEHUA. Buibl, npuMeHEeHHE.

CBepXIpoBOIHUKHU. Bu/bl, XapakTepUCTUKU, TPUMEHEHUE.

KpuronpoBogHuku. Buasl, XapakTepuCTHKH, IPUMEHEHHE.

TyromnaBkue MPOBOAHUKOBBIE METAIUTbI. BUbl, XapaKTepUCTUKHU, TPUMEHEHHE.
[IpoBOIHUKOBBIE METAIIBI CO CPETHUM 3HAYEHUEM TEMIIepaTyphl I1aBieHus. Bunsl,

XapaKTEpUCTUKH, IPUMEHEHHE.

34.

JlerkoraBkue u 61aropoHbie MPOBOJHUKOBBIE METaJUIbl. BUIbI, XapaKTepUCTHKH,

IPUMEHEHUE.

35.
36.
37.
38.

MapkupoBKka MpoBOJIOB U KabeIeH.

Marepuaisl 111 TOABUKHBIX KOHTAKTOB. BUbI, CBOMCTBA, XapaKTEPUCTUKHU.
MaruutHbie Matepuainbl. O01re CBEACHUS, BUJbI, XapaKTEPUCTHKH.

IIpupona (dbeppoMarueTusma. deppoMarHuTHBIE MaTepHUabL. Bunpl,

XapaKTePUCTHUKHU.

39.

HuszkodacToTHBIE MarHUTOMATKHE MaTepuanbl. Kiaccudukamnus, XapakTepUCTHKH,

MapKHPOBKa.



40. BpIcOKOYacCTOTHBIE  MAarHUTOMSITKHME  Marepuaibl. Buapl,  XapakTepUCTHUKH,
MapKHUpOBKa.

41. MaruuTtoTBep/ble MaTepuaibl. Buibl, XapakTepUCTUKH, Ha3HAYCHHE.

42. MarHuTHble MaTepUabl CIEIUAIBHOTO Ha3HAYEHUS.

43. IlepcriekTUBHbBIE HaNpaBICHUs B MaTepuaioBeeH. HanoTexHomorum.
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