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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney losopos B.A.
[IpenogaBaTennb Vaewnbsarop | R7850ba37-GoVorovVA-80521624 B.A. T'oBopoB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHB o Csenenvs o Bnagensue L3N M3K r B
06Pa30BaTeHBH0H Braseney PKnxapesa I .B. o
HpOFpaMMBI WaeHTuduKaTOp db27a5d8-ZhikharevaGV-9fcbf8c }I{I/IXapeBa
(IOJDKHOCTD, YUeHas CTEHeHb, YICHOE (mozmucs) (pacuudpoBka
3BaHHE) TIO/AITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeeneHua o Bnagensue L3N M3U E B
3aBeyroIui . Braaeney [lanvMoEa E.B. T
BBIITYCKAIOIICH Ka(be[[pbl WaerTndukatop Rf4bb1f0c-ShalimovaYV-f267ebdd maHI/IMOBa
(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozmucs) (pacmudpoBka

3BaHHE) TIO/AITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 crioco6eH MpUMEHSITh €CTECTBEHHOHAYYHBIE M OOIICMHKCHEPHBIE 3HAHMS, METO/IbI
MaTEeMaTUYeCKOro aHalin3a U MOJICTTUPOBAHUS B UHKEHEPHOU JEATEIbHOCTH, CBSI3aHHOM C
pa3paboTKOii, MPOEKTUPOBAHUEM, KOHCTPYHPOBAHUEM, TEXHOJIOTHSIMHU MPOU3BOJICTBA U
IKCIUTyaTaIllii OMOTEXHUYECKUX CUCTEM
N J1-2 IIpuMeHsieT 3HaHUSI €CTECTBEHHBIX HAyK U MaTeMaTHYECKHE METO/IbI AJISl PeLICHHS
3a/1a4 TEOPETUYECKOTO U MIPUKIAJHOTO XapaKTepa

H BKJIFOYACT:

AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaiuu: Jlomyck k 1abopatopHoi padote
1. ®u3nka MeKTpoTeXHUIeCKX MaTepuaioB (JlabopaTtopHas padora)
2. DnexTpoduzudeckre cBOMCTBa audIekTpukoB (JlabopaTtopHas padora)

Popma peanuzanuu: ITncemenHas padora
1. OcHOBBI TEPMOJAMHAMHUKH CILTOLIHBIX cpef (Dcce)
2. TexHoNOTMM KOHCTPYKIIMOHHBIX MaTepuaioB (Dcce)

BPC aucuuniavHbl

3 cemecTp

Beca KOHTpOJIBHBIX MepONpUITHIL, Y0

Hanekc KM- | KM- | KM- | KM-

PaSI[CJ'I JUCHUITIINHBI KM: 1 2 3 4

Cpok KM: 4 8 12 16

[Ipumenenue GpyHIaMEHTATBLHBIX OCHOB TEPMOIMHAMUKY TIPH
pa3paboTKe HOBBIX KOHCTPYKIIMOHHBIX MaTePHAIIOB

TepMOI[I/IHaMI/IKa CIIJIOIIHBIX CPCH. HpeI[CTaBJ'IeHI/IH O TOM, 4TO

+ +
Takoe paboTa, SHEPIUsl, SHTAJIBIINS, SHTPONHUS
@®a30BbIE PABHOBECHS. + +
Kepamnueckue matepuaibl
Kepamuky Ha OCHOBE OKCHHBIX MaTepUaloB +

Kommo3urasie MaTcpHraJibl

HpCI[HOCLIJ'IKI/I CO3aHU KOMITO3UTHBIX MATCPUAJIOB U UX
MPUHIMITHAJIBHBIC MPEUMYIICCTBA.

OCHOBBI XMMHH U (I)I/ISI/IKI/I AUCTICPCHBIX CPCI.




TepMoguHaMuKa TUCIIEPCHBIX CPEI. +
OCHOBBI QU3UKO-MEXAHUKH KUIKUX U KUJIKOIIOJOOHBIX Cpel.
Onpenenenne BA3KOCTH, TEKYYECTH, IIpeJiea TEKYUYeCTH 1
TUKcoTponuu. OnpeieseHue TpaHUlibl MEXY TBEPABIM TEJIOM U +
JKUJIKOCTBIO.
Bec KM: | 25 25 25 25

$O6m1as yacts//1s1 MPOMEKYTOUHON aTTecTaud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
OIlK-1 N-20rk-1 [Tpumensier | 3HaTH: du3rka IMEeKTPoTeXHUIeCKX MaTepuaioB (JlaboparopHas padora)

3HAaHU CCTCCTBCHHBIX HAYK
N MaTeMaTH4YCCKHE MCTObI
JUIA PpECUICHUA 3aJa4d
TCOPCTUUCCKOTO )51
MMPUKIAAHOI0 XapaKTepa

OCHOBBI IIPE/ICTABICHUH O
CTPYKTYpe U (PHU3HKO-
XUMHYECKHX CBOMCTBAaxX
MaTepHaoB
(dyH1aMeHTaIbHbIE 3aKOHBI
MPUPOJIBI U OCHOBHBIE
(dbuznveckue u
MaTeMaTHIeCKHEe 3aKOHBI
YMers:

JIEMOHCTPHPOBATH 3HAHUS O
(bu3MUecKux u
MaTeMaTHIECKUX MOJIEIISIX
SIBICHUI U TPOLIECCOB,
MPUMEHSTH (pU3NUecKue
3aKOHBI U MaTeMaTH4YeCKHe
METOBI JIJIsl pEIISHHS 38,149
TEOPETUYECKOT0 U
MPHUKIIAJHOTO XapaKTepa

DnexTpoduznueckue cBoicTBa quaeKTpukoB (JlabopaTopHas pabota)
OCHOBBI TEPMOJMHAMUKH CIUIOIIHBIX cpes (Dcce)
TexHoNOrNM KOHCTPYKIIMOHHBIX MaTepHraion (Dcce)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. ®u3uka 3j1eKTPOTeXHHYEeCKUX MaTepHaJIOB

®opmbl peasu3anun: J[omyck k maboparopHoii padbore

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJILHOT0 MeponpusaTus: TeopeTnueckas MOArOTOBKA B paMKax
Jorycka K jaboparopHoil pabore. Brimonnenue nabopatopHoit pabothl. IloaroroBka otuyera mno
pe3yJbTaTaM BBIOJIHEHUS 1a00paTOpHOI paboThI. 3amuTa OTYeTa.

KpaTkoe cogep:kanue 3a1aHus:
1.M3yunte pusmueckue OCHOBBI M XapaKTEPHBIE YEPTHI SBICHUS dJIEKTPOIPOBOJHOCTH
TBEPABIX AUAIICKTPUKOB. M3yunTe BiIHsHUE Pa3IUYHBIX (PAaKTOPOB HA JIEKTPOIPOBOTHOCTD
JUDJICKTPHUKOB.
2.03HaKOMBTECH C METOJIUKON ONPEICICHHs YAeTbHOI0 00BEMHOTO 1 YSIEHOTO
IMOBEPXHOCTHOT'O COHpOTI/IBJIeHI/Iﬁ Ha IIOCTOSIHHOM TOKE.
3.03HaKOMBTECH C TMOPSAIAKOM ITPOBEICHHUS PAOOTHI, 00PaOOTKOH IMOTyYEHHBIX PE3YJIbTATOB U
npaBuiIaMu o(pOpMIICHHS OTYETa O BBIITOJHEHHOH paboTe.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: NEMOHCTPUPOBATh 3HAHUSA 1.1. OnpenenuTs TUI MPOBOAUMOCTH O JaHHBIM
0 (pu3MueckuX M MaTeMaTHYECKUX 3aBHCUMOCTH U3MEHEHUS Y/AEIbHOIO COIPOTUBIICHHUS
MOJIEJISIX SIBJIEHUH U MIPOLIECCOB, JURJIEKTPUKOB OT TEMIIEPATyphl

2.2. Onpenenuts yaelIbHOE TOBEPXHOCTHOE
COTIPOTHUBIICHUE JUAJICKTPUKOB U BBIICIUTH €r0 BKJIAJ] OT
BKJIa/Ia IPYTUX TUIIOB MPOBOAUMOCTH

3.3. Pa3pabotath METOIMKY U3MEPEHUN YI€TBHOTO
00BEMHOTO U yJEITHHOTO MOBEPXHOCTHOTO
CONPOTHUBIICHUI

4.4. [IpoBOIUTH MOATOTOBKY MaTEPHAIIOB ISl U3BMEPEHUS
YAEIBHOT0 00BEMHOTO U YAESIHHOTO MTOBEPXHOCTHOTO
CONPOTHUBIICHUS

OnucaHue MKAJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
OnucaHnue xapaxmepucmuKy 6blNOJIHEeHUs 3HAHUA: TIOTYYEHbl KOPPEKTHBIE PE3YNIBTATHI B X0J1€
BBITIOJTHEHUS JTAOOPATOPHOM paboThl. Pe3ynbTaThl KOPPEKTHO U 6€3 OMMOOK HHTEPIPETHPOBAHEI.
Jla" oTBeT Ha 3 NOMOTHUTENHHBIX BOMPOCA IO TeMe PadOTHI.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxkuy 6bINOJIHEHUs. 3HAHUA: TIOTYICHBI KOPPEKTHBIE PE3YIbTATHI B X0OJI€
BBIMOJIHEHUS JTA0OpaTOPHOI paboThl. Pe3ybTaThl KOPPEKTHO HHTEPIPETUPOBAHBI, JOITycTUMa |
(daxkTudeckas ommoOKa. JlaH oTBeT Ha 2 U3 3 JOMOJHUTEIBHBIX BOIIPOCA MO TEME pabOTHI.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50




Onucanue xapaxmepucmuxu 6bINOJIHEHUS 3HAHUA: TIOJTyYE€Hbl KOPPEKTHBIE PE3YNIbTAThI B XO1€
BBITMIOJTHEHUS TAOOpaTOpHOM paboThl. Pe3ynbTaTsl MHTEPIIPETUPOBAHDI, TOMYCTHUMBI 2 (PaKTHYECKUX
omuOku. Jlan orBeT Ha 1 U3 3 MOMOTHUTENHHBIX BOMPOCA MO TeMe PaOOTHI.

KM-2. Daextpodusnyeckue cBOiCTBAa TUIJIEKTPHKOB

®opmbl peasusanun: Jlomyck k 1abopatopHoii padore

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHusi KOHTPOJIBLHOI0 MeponpusaTus: Teopernueckas MOArOTOBKA B paMKax
Jorycka K jaboparopHoil pabore. Brimonnenue nabopatopHoit pabothl. Iloaroroska otuyera mno
pe3ylbTaTaM BBITOJIHEHUS 1a00paTOpHOI paboThI. 3amuTa OTYeTa.

Kparkoe conepxanue 3ajaHus:
N3yuure:
1) pu3nyeckre OCHOBBI U XapaKTepHbIE YEPThl Pa3IMYHBIX BUIOB NOJSAPU3ALUHN JUIICKTPUKOB
Ha BBICOKHX HaCTOTax,
2) BubI U GPU3NYECKYIO IPUPOAY TUDIICKTPUUECKUX ITOTEPH;
3) BIMSIHME YACTOTHI AIEKTPUUYECKOTO MO U TEMIIEPATyphl OKPYKAIOLIEH cpeibl Ha BETUYHHbI
u.
4) METOJIMKY OTIpeICNICHUS U TBEP/BIX 3JIEKTPOU3OIISILIMOHHBIX MAaTEPUAIOB HA BBICOKHUX
yactorax (Bbiuie 10 kI'11) pe30HaHCHBIM METO/IOM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI IPEJCTaBICHUN O 1.1. 3HaTh METOOUKY IPOBENECHUS SKCIIEPUMEHTA.
CTPYKType H (U3HKO-XUMHYCCKHX 2.2. 3aBUCUMOCTH IIEKTPOPU3HUECKUX CBOKUCTB OT
CBOIICTBaxX MaTepUajoB BHEIIHUX MapaMeTPOB, TEMIEPATYPhI U JABICHHUS.

3.3. Uro Takoe quasieKTpuuecKasi IPOHUIIAEMOCTb
(abconroTHAsA, OTHOCUTEINbHAS, TUAIEKTpUUecKas
MPOHUIIAEMOCTh BaKyyMa) U KaKOBa €€ 3aBHCUMOCTD OT
BHEIIHUX (PaKTOPOB (TeMIepaTypsbl, YaCTOTHI,
HaNPSHKEHHOCTH JIEKTPUIECKOTO TI0JIS).

YMeTh: ACMOHCTPUPOBAThL 3HAHHUSA 1.1. OXapaKTepI/BOBaTB 6BICTpBIe 1 MCIOJICHHBIC BUIbI
0 (1)H3H‘-I€CKI/IX 1N MaT€MaTHYCCKUX moJIApru3auu AU3JICKTPUKOB.
MOJENAX SBICHUH U IMponeccoB, 2.2. OHpeI[eJ'ISITL THUIIBI JUBJICKTPUYICCKUX ITOTCPh B

MOJIAPHBIX U HETIOJIAPHBIX JAUAJIEKTPUKAX.
3.3. XapakTepu3oBaTh 3J1eKTpodu3nyecKre CBOMcTBa
MaTEepUaJIOB C YUETOM TEXHOJOTUH UX MOTyYEHHUS,
OCHOBHBIX CBOMCTB M 00J1aCTH IPUMEHEHUSI.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHue
BBITIOJTHEHO B MTOJTHOM 00bEME WITH BBITIOJHEHO MTPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE [Tl PEIICHUS 32,124

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-3. OcHOBBI TEPMOAUHAMMKH CIIOIIHBIX CPeJl

®opmbl peaauzanuu: [luceMennas padora

Tul KOHTPOJIBLHOT0 MEPONIPUATHS: DcCe

Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 25

Ilpoueanypa mnpoBeaeHMs KOHTPOJBHOIO MEPONPHUATHN: YYalUMMCs MpeajIaraercs Ha
CBOOOIHBIN BBIOOP 3-4 TeMBI 1715l TOJATOTOBKY MUCHbMEHHON pabOThl 00heMOM He OoJiee 2 CTpaHHIL.

Kparkoe conepxkanue 3aiaHus:
DopMynMpoOBKa TE3UCA.
Maremarnueckasi popMann3alus OnuChIBAEMOTO MPUHIIUIIA
DuU3NYECKUI CMBICT OMMCAHHOTO MPUHIMUIIA
[Ipumep necTBUSI OMMMCAHHOTO MPUHITKIIA.

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: (yHIAMEHTAJIbHbIE 3aKOHBI 1.
MPUPOJBLI U OCHOBHBIC du3nueckue | 1. YTo Takoe dpasa B TepmoamHammke

1 MaTEMAaTHYCCKHUEC 3aKOHBI
2.OCHOBHBIE IPpUHOUIIBI TCPMOANHAMUYICCKOI'O

paBHOBECHS
3.0npeneneHue TemnepaTypsl, SHEPTHH.
4.0OnpeneneHue SHTANBINU U SHTPOIHH
5.Pacyer njoTHOCTH BellIeCcTBa

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPaBICHHUE JUIsl pEIICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-4. TexH0/10ru¥ KOHCTPYKIIMOHHBIX MATEPHAJIOB

®opmbl peanusanuu: [lucbMenHas padora

THun KOHTPOJILHOI0 MepoONPUATHS: Dcce

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHHs] KOHTPOJIBHOIO MeEpPONPUATHSA: YyaluMcs @pejiaraeTcss Ha
CBOOOHBIN BBIOODP 3-4 TeMBI JUIs HOJArOTOBKU MUCbMEHHON paboThl 00BeMOM He OoJiee 2 CTpaHHMIL.

Kpatkoe conep:kanue 3aiaHusi:
TeXHOJOTHYECKUE MTOIX OB
Bba3oBrle @Hznqecm/le MMPUHIOUIIBI KUCITIOJIB30BAHHBIC B TEXHOJIOTUHN




TexHOon0rnu U METOAUKHA KOHTPOJISI POLIECCOB

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh: TNPUMEHATh (U3NYECKHE 1.®opmynupoBaTh TpeOOBaHUS K KOMITO3UITUOHHBIM

3aKOHBI u MaTEeMaTHYECKHE MaTepHajaM B 3aBHCHMOCTH OT CII0C00a ux

METOABl  JUI  pEIIeHUs  3ajad WCIIOJIb30BAHUS

TEOPETUYECKOTO0 U TMPUKIATHOTO 2.DopmynupoBaTh TpeOOBAHUS K TEXHOIOTHH

Xapakrepa MIPOU3BOJICTBA KOMITO3UTHBIX MaTepHajIOB
3.0npenenste TpeOOBAHUS K UCIIOJIB3YEMbIM
KOMIIOHEHTaM KOMITO3UTHBIX MaTEpHAIIOB

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU
IIpumep Onsiera
ChopmynupyiiTe TpUHIMITBI TOJIYYSHHSI MOHOKPHCTAIIA, MYJIbTHKPUCTAIUIA U TIOJIMKPUCTAILIIA
IIpouenypa npoBenenust

VYyamuecs Noay4aroT O OJHOMY MHIUBUAYAIbHOMY BOIPOCY 3a 2-3 HEAEIW O CAA4YM 3ayeTa.
VYuamuecss TOTOBAT OTBET B BHJE JAOKJIaJa WM Ipe3eHTaluH, paccyuTaHHOW Ha 10 MUHYT
BBICTYIJICHUA. [IpeBapuUTEIbHO TEKCT OTBETa MOXKET OBITh MPEICTABIICH MPEMOAABATENIO B TOM
cllyyae eciM y Y4Yallerocs BO3HUKIM CIOXHBIE BOIpochl. [Ipolecc cnaum 3adera mpearnosiaraer
HaJIUYUE€ HECKOJbKUX JONOJHUTEJIBHBIX M YTOYHSIOIMIMX BOIPOCOB OT IMpernojaBaTens s
KOHTPOJISl YCBOEHHUS MarepHuaiga crylneHToM. lIpum craye BO3MOXKHA JUCKycCUS IpU3BAaHHAs
IPOJIEMOHCTPUPOBATh YTO YYAIIUHCS CIIOCOOCH OTCTOSATH CBOIO MO3MLUIO U ChOpMUpPOBATH Ooiee
ri1y0OKO€ IOHUMaHKE B MPE/ICTaBIECHHON TEME.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuusi/Uuankarop: NJ1-2omnk-1 [Ipumenser 3HaHUs €CTECTBEHHBIX HAYK U
MaTEMaTHYECKUE METObI JUIsl PELICHHUS 3a/1a4 TEOPETUYECKOr0 U IPUKIIAJHOTO XapaKTepa

Bonpocsl, 3aganus
1.MloHHas npoBOIMMOCTb B KEPAMUYECKUX MaTepHajax
2.251eKTpONPOBOIHOCTh KEPAMUUECKUX MaTepUaioB, CIOCOObI U3MEPEHMUS.
3.®U3NKO-MEXaHUYECKUE CBOKWCTBA MAaTEPUAJIOB, IPOYHOCTh Ha CKAaTUE, IPOYHOCTH Ha
pacTsbKeHHe, IPOYHOCTh Ha N30, KO3 OULIMEHT YIJIMHEHNUS.
4.Du3uK0-MEXaHUUECKHE CBOMCTBA KEPAMUYECKUX MATEPHAIIOB
5.0nmcanue ¢pa3oBbIX pABHOBECHH IBYXKOMITOHEHTHOM CHUCTEMBI COICpIKAIIEH IBTEKTUKY
6.0nucanue (Gpa3oBbIX paBHOBECUH IBYXKOMIIOHEHTHOM CUCTEMBI CO/IepIKalllel NePUTEKTUKY
7.MeTtoasl rpaHyJIOMETPUYECKOIO aHAIN3A, XapAKTEPUCTUKH
8.MexaHn3MBbl ClIEKaHUsSI KEPAMUYECKUX MAaTEPHAIIOB
9.KuneTnka oTBEp>KIAEHHSI STMTOKCUAHBIX KOMITO3ULIUI
10.TexHosorny annpeTupoBaHus YacTULL U1 OPTaHUYECKOTO CBA3YIOLIETO
11.TepmoauHamMuuecKke MPUHIMIIBI I€HCTBUS TOBEPXHOCTHO AKTUBHBIX BEILIECTB.
12.ITprHIMIIBI pOTALIMOHHON BUCKO3UMETPHUH. METOJIbI KOHTPOJISI IPOM3BOICTBEHHBIX
IIPOLIECCOB HA OCHOBE BUCKO3UMETPUH
13.PoranironHast peoMeTpHsi, OCHOBHBIE U3MEPSIEMBIE TAPAMETPHI.

Matepuanbl AJ151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.YTto Takoe KpUCTa, YeM OH OTIUYAETCs OT aMOP(HOTO BEIIeCTBa
OtBerTsI:

Kpucrainn - TBepio€ Teno ¢ TpeXMEPHOHN YHIOPSAJOUYEHHOW IEPUOJNIECKON CTPYKTYPOH, AJIs
ONMUCaHUs KOTOPOW UCITOJIB3YIOTCS TOHATHUS AJIEMEHTAPHON YEHKH U ITepruoaa
HOBTOPSEMOCTH. AMOpP(HOE TEJI0 HE UMEET JAJIbHETO MOPSIKA.
Kpucrann - TBepoe Teno ¢ TpeXMEPHOUN YyOPSAT0YEHHON MEPHOINYECKON CTPYKTYPOU, IS
ONMCAHUS KOTOPOU UCIOJIb3YIOTCS OHTHSI 2JIEMEHTAPHON SYEHKHU U IIeproja
noBTOpsieMocTu. AMOpGHOE TeIo HE UMEET AalibHero nopsaka. Kpucramimueckoe TeIo Takxke
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XapaKTepU3yeTcs TOYHBIMH 3HAYCHUSMHU TEMIIEPATyphl TUIABICHUS U (Pa30BBIMU NEPEX0aaMU
MEXy KPUCTAJUIMYECKUMU CTPYKTYpaMU C pa3iIMdHbIM HA0OPOM 3JIEMEHTOB CUMMETPUU. Y
amMop(HOTro Teja IIaBjIeHHe MPOUCXOIUT B HHTEPBAJIEC TEMIIEPATYP.
Kpucrann - TBepioe Ten0 ¢ TpeXMEPHOM YIOPSAT0YEHHON MEPUOUYECKON CTPYKTYpPOH, IS
OIMCaHUsl KOTOPOX UCITOJIB3YIOTCS ITOHATHS 2JIEMEHTAPHOU SIYEUKHU U IIEpUoaa
noBTOpsieMocTu. AMOpdHOE TeIo HE UMEET AalibHero nopsaka. Kpucramimueckoe Teao Takxke
XapaKTepU3yeTcss TOYHBIMH 3HAYCHUSAMHU TEMIIEPATyphl IUIABJICHUS U (Pa30BBIMHU IIEpeX01aMu
MEXy KPUCTAJUIMYECKUMU CTPYKTYpaMH C pa3iIndHbIM HA0OPOM 3JIEMEHTOB CHUMMETPHH.
Temmeparypsl (a30BbIX EPEX010B (PYHKIIMOHAIBLHO CBA3AHBI C IaBJICHUEM CUCTEMBI. Y
amMop(HOTO Tesa IIIaBJIeHUE MPOUCXOIUT B UHTEpBaje TEMIIEPATYp U MOSIBIISIFOTCS MOHATHUS
TEMIEPATYPbI Pa3MAT4EHUs U CTEKJIOBAHMUSI.
Bepnsiit orBeT: Kpucrami - TBepa0€ TEJI0 ¢ TPEXMEPHOH yHOPSI0YECHHON NEPHOIMYECKON
CTPYKTYPOM, JIJIsI ONIUCAHUS KOTOPOM UCIIOJIB3YIOTCS IMMOHATUS SJIEMEHTAPHOU STYEHKHU 1
nepuoja MoBTOpsAeMOCTH. AMOpP(HOE TEJI0 HE UMEET JAIbHETO MOpsIIKa.
Kpucrannuueckoe Telo Takke XapakTepu3yeTcs TOUHBIMU 3HAUEHUSAMU TEMIIEPATyPhI
IIaBJIeHUA U ()a30BBIMH [IEPEX0AaMU MEXKIY KPUCTATUIMYECKUMU CTPYKTYpaMH C
pa3IMYHbIM HA0OPOM 3JIEMEHTOB cUMMeETpUU. TemnepaTypsl (pa30BbIX IEPEXOA0B
(GYHKIIMOHATIBHO CBSI3aHBI C IaBJICHUEM CUCTEMBI. Y aMOp(HOTro Tefa IIaBJIeHHe
IIPOUCXOJUT B UHTEPBAJIE TEMIIEPATYP U MOSABISAIOTCS MOHITUS TEMIIEPATypPhl pa3MITdeHUs
U CTEKJIOBAHUS.
2.Yro Takoe (ha3oBbIC IEPEXObl B TEPMOJANHAMHUKE.
OTtBeTsI:
®a30BbI€ NEPEXO/IBI ATO MEPEXObI BEIIECTBA U3 OAHOIO COCTOSIHUS B APYroe, IpU KOTOPOM
CBOMCTBA BEILIECTB U3MEHSIOTCS HEJTMHEHHO.
@da30BbI€ EPEXO/IbI ATO NMEPEXObI BEIIECTBA U3 OJHOIO arperaTHOr0 COCTOSIHUSL B IpYroe, npu
KOTOPOM CBOMCTBA BEIIECTB U3MEHSIOTCS HEJTMHEHHO, a HETIOCPEACTBEHHO B TOUYKE Mepexo/ia
HE OIPEIETSIOTCS.
@da30BbIe NEPEXO/IBI ITO NEPEXOABI BEIIECTBA U3 OJHOI0 arperaTHOr0 COCTOSHUS B IPYTrO€ WIN
IIpY U3MEHEHUH YTIOPSIIOUYEHHUS B ciy4yae (a3oBOro rnepexojia B TBEPAOM Telle, IPU KOTOPOM
CBOICTBA BEILLIECTB U3MEHSAIOTCS HEPAaBHOMEPHO, @ HETIOCPEICTBEHHO B TOUKE IEPEXOA HE
OTIPEAEIISAIOTCS.
BepHnbplii otBeT: da3oBble MEPEXObI ATO NEPEXO/IBI BEMECTBA U3 OJJHOTO arperaTHOro
COCTOSIHUS B IPYTO€ WJIM NPU U3MEHEHUH YIOPSA0UEHUs B cilydae (a30BOro nepexoja B
TBEPAOM Telle, IPU KOTOPOM CBOMCTBA BEIIECTB U3MEHSAIOTCSI HEPaBHOMEPHO, a
HEMOCPEACTBEHHO B TOUKE NEPEX0/1a HE ONPEIEISIFOTCS.
3.Copmynupyiite npaBuio ¢a3 ['ndooca. O6wsicHUTE €ro
OTBeThI:
[TpaBuio ¢a3 'n60ca cBA3BIBACT YMCIO KOMIIOHEHTOB M YUCIIO (ha3 B TEPMOJUHAMUYECKOM
CUCTEME C TapaMeTpaMH CUCTEMBI B YCIIOBUSX PaBHOBECHSI.
[TpaBuio ¢a3 'n60ca onpexaenser Koin4decTBO (pa3 B paBHOBECHON TePMOAMHAMUYECKOM
CUCTEME B 3aBUCHMOCTH OT KOJIMUYECTBA KOMIIOHEHTOB U NTapaMETPOB B CUCTEME.
[TpaBuio ¢a3 'n60ca cBA3BIBACT YMCIO KOMIIOHEHTOB M YUCIIO (ha3 B TEPMOJUHAMUYECKOM
CUCTEME C TapaMeTpaMH CHCTEMBI.
Bepusiit otet: IIpaBuio ¢a3 ['n60ca onpeaenser konuyecTBo (a3 B paBHOBECHOM
TEPMOJUHAMHUYECKON CUCTEME B 3aBUCUMOCTH OT KOJIMYECTBA KOMIIOHEHTOB U MapaMeTPOB
B CHUCTEME.
4.Yto Takoe nuddyzus
OtBeThI:
Huddysus 3To nepeMerieHre BemecTBa U3 001actu 00JbIIeld KOHIIEHTPAuU B 00J1aCTh
MEHBIIIEW KOHLEHTPALINH.
Huddy3ust 370 B3auMHOE TPOHUKHOBEHUE YACTHI] BEIIECTBA JAPYT B JIpyTa.
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Juddysus nepemenieHre 4acTUI], KOTOPOE BO3HUKAET BCIEACTBUE XaOTUYHOTO JIBHKCHHS
YacTUI] B ra3e Wi KUAKOCTH U KOJICOAHUS YAaCTHIL B TBEPIOM TEJI€.
Bepusriii otBet: Auddy3us nepemenieHre 4acTUll, KOTOPOE BOSHUKAET BCIEACTBUE
XA0THUYHOI'O ABMKEHMSI YACTHUL] B ra3e WJIM KUAKOCTH U KOJIEOaHUsS YacTULl B TBEPAOM
Telle.
5.YT0 NpOMCXOIUT IIPU TEUECHUH BEIIECTBA
OTtBeThI:
[Tpu TeueHunu BelecTBa NPOUCXOAUT B3aUMHOE CMELIEHHE CIIOEB BElecTBA 0€3 HapyIIeHUs
€ro CIUIOIIHOCTH.
[Tpu TeueHnH BelECTBO MEpPEMEIAeTCsl TAKUM 00pa3oM, YTO BHYTPU HETO MIPOUCXOIUT
CMEILIEHNE MOJIEKYJI UM aTOMOB BHYTPH BellecTBa. [Ipy 3TOM CIUIONIHOCTH BEllecTBa HE
Hapylaercs.
[Tpu TeueHuM BeleCTBA, IPOUCXOUT €0 MEPEMEIIEHNE U CMEILIEHUE CJIOEB BEILIECTBA APYT
OTHOCUTEJIBHO JpyTa.
Bepusriit otBet: [Ipu TeueHNH BEIIECTBO MEPEMEIIAETCS TAKUM 00pa3oM, YTO BHYTPH HETO
IIPOUCXOJUT CMEIIEHUE MOJIEKYJ WJIM aTOMOB BHYTPH BellecTBa. [Ipy 3ToM CIIOIIHOCTh
BELIECTBA HE HApyLIaeTCs.
6.YTo Takoe NOBEPXHOCTHAs! aKTUBHOCTb
OTBeThI:
[ToBepXHOCTHAs! aKTUBHOCTb 3TO IIOBEPXHOCTHASI SHEPIUs BEIIECTBA.
[ToBepxHOCTHAsE aKTUBHOCTb 3TO U30BITOYHAS SHEPTUS ATOMOB MJIM MOJIEKYJ IOBEPXHOCTH IO
CPaBHEHMIO C MOJIEKYJIaMH WM aTOMaMH BHYTPH BELIECTBA
[ToBepxHOCTHAs HPHEPTHS 3TO FHEPTUS MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS aTOMOB Ha
rpaHuiie paszena ¢as.
Bepnplii otBeT: [loBepXHOCTHAsI aKTUBHOCTb 3TO U30BITOYHAS SHEPTUS aTOMOB HJIN
MOJIEKYJI [IOBEPXHOCTH 110 CPABHEHUIO C MOJIEKYJIaMU MJIM aTOMaMHU BHYTPHU BeIIECTBa
7.Yto Takoe ynpyras u Heynpyras nedpopMaius BeecTna
OtBeTsI:
VYupyras nedhopmarus 3To ooparumas aepopmanus. Heynpyras nedopmarus 3to
HeoOpaTumas aegopmarus.
VYupyras nedpopmanus 31o odpatumast 1eopmanins KOTopasi MOKET ObITh ONKCaHA 3aKOHOM
I'yka. Heynpyras negopmanus 3To HeoOpaTtumas 1edopmanus.
VYupyras nedopmanus 31o odpatumast 1eopmarins KOTopasi MOKET ObITh ONKMCaHa 3aKOHOM
I'yka. IIpy 5TOM IpOUCXOOUT pacTsHKEHHE MOJMMEPHBIX MOJIEKYI B CIIydae MOJIUMeEpPa WIH
YBEJIMUYEHUE PACCTOSHUS MEXKAY MOJIEKYJIaMU WJIM aTOMaMH B KPUCTAINTIMYECKON CTPYKTYpe.
Heynpyras nedopmarus sto HeoOpaTumas aedopmarius Ipu KOTOPOH MPOMCXOUT B3aUMHOE
CMeEIlIEHEe aTOMOB WJIK MOJIEKYJT B CTPYKTYpE.
Bepuslit otBet: Ynpyras nedpopmanus 31o odpatumas aegopmarusi KoTopas MOXKeT ObITh
onucaHa 3akoHOM ['yka. [Ipu 3TOM poOUCXOUT pacTAKEHHUE MOJIUMEPHBIX MOJIEKYI B
cllydae MOJIMMEpPA NiIM YBEIUYEHNE PACCTOSIHUS MEKYy MOJIEKYJIaMH UM aTOMaMu B
KPUCTAJUTMYECKOU cTpyKkType. Heynpyras nedopmartust 3To HeoOpatumas nedopmanus
IIPU KOTOPOH MPOUCXOINUT B3aUMHOE CMEILLIEHUE aTOMOB MJIM MOJIEKYJI B CTPYKTYpE.
8.Kakue ycrnoBus JOKHBI cOOI0IaThCS TIPU ()a30BOM paBHOBECUU U TOYEMY
OtBeThI:
[Tpu pa3oBoM paBHOBECHHU BBHIPAaBHUBAETCA XMMHUUECKUI MOTEHIIMAT BeeX (as.
[Tpu pazoBOM paBHOBECHHU PaBHBI TEMIIEpATypa M XUMHUECKHUI MOTEHIIMAI BceX ¢as3.
[Tpu pa3oBoM paBHOBECHH yCTaHABIUBAETCS IMHAMUYECKOE PABHOBECHE BCEX YACTHUI] MEXKTY
¢azamu, Temreparypa 1 XUMUYECKHI MOTEHIMAJ BceX (a3 CUCTEMbI paBHBI.
Bepnpriii otBet: [Ipu ¢pa3o0BOM paBHOBECHH YCTaHABJIUBAETCSA JUHAMHUYECKOE paBHOBECUE
BCEX YaCTHUI] MeXy (ha3zamu, Temrieparypa U XMMUYECKUN OTEHIIMAN BeeX (pa3 CuCTeMsl
PaBHBI.
9.Kak mMaTeMaTH4ecKu ONUCHIBAETCS CPENHUN pa3MeEp YacTHIL
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OTBeThI:
Ornrcanue cpeHero pazMepa 4acTHUIl MOYKHO IPOBECTHU 10 CPETHEMY 3HAUEHHUIO JINHEWHOTO
napameTpa - AuaMeTpy, CpeHEMY 3HAUCHHIO TIOMIAAN TOBEPXHOCTH WIIH ILJIOIIA N
MOTEPEYHOr0 CEUEHUs, ¥ M0 00BEMY YACTHII.
Ornucanue cpeHero pa3Mepa 4acTUIl MOXKHO IIPOBECTHU 10 CPEITHEMY 3HAUCHHIO JTUHEHHOTO
rnapameTpa - AMaMeTpy, CPeAHEMY 3HAUCHHIO TJIOMAAN TOBEPXHOCTH WIIH ILJIOIIAIN
MOTIEPEYHOT0 CEUCHUs, ¥ 0 00BEMY YacTull. Pactipeenienre 4acTull mo pazmepam
onuchiBaeTcs napamerpamu 3HaueHuid D10, D50, D90, D95.
Ornucanue cpeHero pa3Mepa 4acTUIl MOXKHO MPOBECTHU IO CPEIHEMY 3HAUCHUIO JINHEUHOTO
rnapameTpa - AMaMeTpy, CpeAHEMY 3HAUCHHIO TJIOMAAN OBEPXHOCTH WIIH ILJI0IIAIN
MOTIEPEYHOT0 CEUCHUs, ¥ 0 00BEMY YacTHUIl. B Ka)XI0M Citydae cpeHee 3HaYCHHE pa3Mepa
yacTull OyJeT oTinyaThes. Pacnpesenenue 4acTull o pa3mMepaM OMUChIBAeTCs TapaMeTpaMu
snauenu D10, D50, D90, D9S.
Bepnsiii orBeT: Onucanue cpeiHero pasmepa 4acTULl MOXKHO IIPOBECTH 10 CPETHEMY
3HAQUYEHUIO JIMHEHHOTO MmapaMeTpa - TMaMeTpy, CpeHEMY 3HAUCHUIO TIJI0IA U
MOBEPXHOCTH WJIH IJIOLIA/IN MOTIEPEYHOr0 CEUEHHUs, ¥ 0 00beMy YacTull. B kaxaom
cllydae cpellHee 3HaUCHHEe pa3Mepa 4acTHIl OyJIeT OTIHYaThCs. Pacpeaenenue 9acTuil mo
pa3MepaM onucbiBaeTcs nmapamerpamu 3Hadenuit D10, D50, D90, D9S.
10.Kakue mporiecchl MpOUCXOAAT MPU BHICOKOTEMIIEPATYPHOM CIIEKaHUH YaCTHIL
OTtBeTsI:
[Tpu criekaHuM YacTUIl TPOUCXOTUT TUD(Y3UsT aTOMOB, 32 CUET KOTOPOU MPOUCKOTUT
YIUIOTHEHUE KEPAMUKHU.
[Ipu ciekanuu 4acTuIl B KEPAMHUKE TPOUCXOAUT MEPEKPUCTATUIM3AIMSA MATIEHBKUX YaCTHUI] U
YKpYIHEHUE OOJIBIINX, 32 CYET Yero UJIET CIIeKaHHe.
[Ipu ciexkanuu KEpaMUKUA UIYT MPOIECCHI MEPEKPUCTATUTUIANNA MATIEHBKUX YaCTHUI] Ha
rpaHuie O0IBIINX YACTHIL, IEPEKPUCTATUIU3AIMS MOKET UATH 110 HECKOJIbKUM MEXaHU3MaM
nepeHoca Maccol. B pe3ysibTaTe nepekpuCcTALTU3AINEI MPOUCXOIUT CXJIONBIBAHUE WIIH BBIXO]I
Ha MOBEPXHOCTH TOP.
Bepnsiit otBet: IIpu ciekaHny KepaMHUKU UAYT IPOLIECCH NEPEKPUCTAILIN3ALUN
MaJIeHbKUX YaCTHII Ha TPaHUIle OONBIINX YaCTHUII, TEPEKPUCTAIITNIAIUS MOXKET UJITH TI0
HECKOJIbKUM MEeXaHH3MaM IepeHoca Macchl. B pe3ysibTaTe nepexpucTain3anim
MIPOUCXOAUT CXJIOMBIBAHUE WIIA BBIXOJT HA TOBEPXHOCTH MOP.

II. Onucanue wkanvt ouenueanus

Oyenka: 5
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JAaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUYUTEIbHbIE
HEJIOCTATKU

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku 6binoiHeHus 3nanus: Paborta BBIMOIIHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HA BOIIPOCHI YIIIYOJCHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo8oil OyeHKu no Kypcy
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