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1. Ileau ocBOEHHS AUCHMIIJIUHBI.

K ocHOBHBIM negsiMm oOcCBOeHUMS AMCUMILIMHBL Dusnka KOHIECHCHPOBAHHOIO
COCTOSIHUSI CJIEyET OTHECTH:
— (opMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS U COBPEMEHHOTO (U3UYECKOTO
MBIIUICHHUS;
— [puUOOpeTEeHHE TMPAKTHYECKUMX HAaBBIKOB, HEOOXOAMMBIX ISl HM3yYEHHS
€CTECTBEHHOHAYYHBIX, 00IIENpo(ecCHOHATBHBIX U CIEIUATbHBIX TUCIUTUINH.
K ocHOBHBIM 3asauyamM OCBOEHHUS AMCHUIUIMHBI DU3UMKa KOHAECHCHPOBAHHOIO
COCTOSIHUSI CJIEyeT OTHECTH:
— U3y4eHue (PU3MKU KOHACHCHPOBAHHOIO COCTOSHUSI B 00bEME, COOTBETCTBYIOLEM
KBaIM(pUKaLMK OakaiaBpa.

2. Mecto nucuumiudbl B cTpyktype OOII 6akanaBpuara

JucnunnnHa Ou3nka KOHJIEHCUPOBAHHOTO COCTOSIHHSI OTHOCHUTCSI K 00s3aTeIbHON
gactu (b1.1.11.4) nuxna (bl) ocHOBHOI 00pa3oBaTeNbHON IMporpaMMbl OakaniaBpHuarta
(OOII).

«Du3nKka KOHJCHCUPOBAHHOTO COCTOSIHUS»  B3aMMOCBSI3aHA  JIOTHYECKH U
coJiepKaTeIbHO-METOAMUECKH cO cieayromumu qucturmnHamu OOIT

B 6azos0ti vacmu (b1):
- Jluneiinas anreOpa;
- MareMaTu4eCKUN aHaJIN3,
- DJEKTPOTEXHUKA U DJIEKTPOHHKA;
- IIpoekTHas neqaTenbHOCTD;
-  @wusmuka.

3. IlepeyeHb MIaAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JUCUHUILIHHE (MOIYJIIO),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3YJIbTATAMH OCBOCHHS 00pPa30BaTeIbHOIMI
NMPOrpaMMblI

B pe3ynbrare OCBOEHHSI AMCHMILUIMHBI (MOAYJs) y oOydarouuxcs (HhopMHUpPYOTCS
CJIeNYIOIME KOMIETEHIMU U JOJIKHBI OBITh JOCTUTHYTHI CIIEIYIOUIUE PEe3yIbTaThl
oOy4eHHs Kak 3Tarn (pOpMUPOBaHUS COOTBETCTBYIOIIMX KOMIETEHIMMA:

B pesyasbTare

OCBOCHHUA
Kon o0pa3oBaTe/IbHOMI IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETCHIIUH NPOrpaMMblI 0o0y4eHHUs 10 AUCHHUILINHE

00y4arouuiics 10/KeH
001a1aTh




OIIK-1 CIIOCOOHOCTBIO Huouxamopuol 0ocmuiiceHus KOMnemeHuuu
MPUMEHSTh HNOIIK-1.1. Pemaer 3amaum, OTHOCSIIHECS K
€CTECTBEHHOHAYYHbIE U | TPO(DECCHOHATLHON JIeATeILHOCTH, MPUMEHSS
0OIIenHKEHEPHBIC METOJIbl  MOJECIUPOBAHUS, MATEMaTUYECKOTO
3HAHHUS, MCTObI aHaJu3a, €CTECTBEHHOHAYYHbIE u
MaTeMaTHYECKOTO 0OIIenH)KEHEePHBIC 3HAHUS.
aHaJiM3a u 3HaTh:

MO/JICTTUPOBAHMUS, v (hyHaMeHTAIbHBIE 3aKOHBI IIPUPO/IBLI U
TEOPETUUECKOTO U OCHOBHBIC (PH3UUYECKHE 3aKOHBI B
SKCIEPUMEHTAIBHOTO obnactu (HU3MKU KOHICHCUPOBAHHOTO
HCCIICAOBAHUS B COCTOSTHUS.
npodecCuoHAIbHON v OCHOBHBIE HAIIPABJICHUS U
JIeSITEILHOCTH. BO3MO>KHOCTH MCIIOJIb30BaHMSA
MH(GOPMAIIMOHHBIX TEXHOJIOTUH (J1aee
WT) nnsa pemenus 3agad Gu3HIeCKOro
MPaKTUKyMa.
YMmeThb:
v\ IpUMEHSATH (PU3NYECKHE 3aKOHEI B
obnactu (PU3UKH KOHICHCUPOBAHHOTO
COCTOSIHHS JIJISL PEIICHUS TPAKTUYECKUX
3a7a4 ¥ peaJIn30BbIBATH UX C MOMOIIIBIO
HrT.
Baanern:
v HaBBIKAMU [TPAKTHYECKOIO IIPUMEHEHHUS
3aKOHOB B 00J1aCTH (DU3UKH
KOHJICHCUPOBAHHOTO COCTOSIHUS U
peanu3ainuu ux ¢ nomompto MT.

OIIK-4 CIIOCOOHOCTBIO Huouxamopol docmudiceHus KOMnemeHyuu

MIPOBOJIUTH 3HaTh:

WU3MEPCHUsS U
HaOmroeHus B cepe
npodeccnoHanbHOM
JEeSITeIbHOCTH,
o0OpabaTsIBaTh U
MIPEICTABIIATh
IKCIIEPUMCHTAIIbHBIC
JTAHHBIE.

HOITIK-4.1. ImeeT HaBBIKH pabOTHI C
npubopamu, 000pyI0BaHHEM U METOJIUKAMHU
NpOBEICHUS U3MEPEHUI 1 HaOIOJeHU B
cdepe nmpodeccnoHaNbHOM 1eATeTHbHOCTH.
NOIIK-4.2. IIpoBoauT U3MepeHus u
Ha0ro1eHus, 00pabaThiBaeT
9KCHEPUMEHTAIbHbIE JaHHbIE U MPEACTaBISIET
ux.
NOIIK-4.3. OOpaGaTbIBaeT pe3yabTaThl
HAyYHO-HCCIIEIOBATEIBCKON IeATEIBHOCTH,
UCTIONB3YS CTaHJAPTHOE 000pYyI0BaHHE,
puOOPHI U MaTEepHAIIBI.
v pabory ¢ npubopaMu, 000pyIOBAHUEM U
METOJMKAMH MTPOBEICHUS H3MEPEHHUH 1
HabmoeHui B cepe nmpodeccuoHanbHON
TeSITeTbHOCTH.
Ymers:
v [IPOBOJWUTH U3MEPEHUS U HAOIIOIEHHS,
00pabaTbIBaTh SKCIIEPUMEHTAIbHbIE
JIAHHBIE U TIPEICTABIISTh UX.
Baanern:
v METOAMKON 00pabOTKH PE3YIIHLTATOB




HAy4YHO MCCIIEI0BATEIbCKON IEATEIbHOCTH,
paboTHI CO CTAaHIAPTHBIM 00OPYAOBAHHUEM,
npubopamMu U MaTepHUaIaMu.

4. CTpyKTYypa " coepkaHue TUCHUUILTHHbI

OO0mast TpyJO0€MKOCTh AUCITUIUTMHBI COCTaBISCT 2 3a4CTHBIX EAUHUIILI, T.C. [2
aKaJieMHUYeCcKuX yaca (13 HuX 36 4aCoB — caMOCTOSITEIbHAs padoTa CTYJICHTOB).
Ha BTOpOM Kypce B TpeTbeM CeMeCTpe BBIIEISICTCS 4 3a4eTHBIX CIWHUIBI, T.e. 72
aKaJleMUYeCcKHX 4yaca (13 HuX 36 4acoB — caMOCTOsITEIbHAs padoTa CTYJECHTOB).

Pacnpenenenne ayauTOpHBIX 4YacOoB IO BUJAM 3aHATHH  MPOU3BOJUTCSA

CIEAYIOIIMM 00pa3oMm.
Tperuii cemectp: nekiuu — 1 gac B Heneno (18 gacoB), maboparopasie padoTel — 1 gac B
Hegento (18 uacoB), ceMuHaphl W TPAKTHUECKUE 3aHATUS HE MPEAyCMOTpEHBI, dopMma
KOHTPOJISl — 3a4eT.

CtpykTypa U colepKaHHE JUCUUIUTUHBI «DU3HKA KOHJAEHCHPOBAHHOIO
COCTOSIHMSI» 110 CPOKaM M BUAaM pabOThl OTPAYKEHBI B IPUIIOKEHUH A.

Coaep:xxanue pa3aesoB JUCUUIINHbBI
Tpernii cemecTp

OcHoBbI KpucTaIOrpaduu

Kpucramnnueckass pemeTka. JineMeHTapHble siueiiku. Pemerku bpase. CUHronum.
Toueunble W TPOCTPAHCTBEHHBIE TPYMIbl cumMmeTpun. OOpatHas pemieTka. MHAEKCH
Mwunepa.
OcHoOBBI KpHuCTANTOPUIUKHA

[Tpunmunel Kropu um Helimana. Anuszorponusi. Tenzopsl. JledekTbl KpuCTaLIOB.
Toueunsle nedexTol. KpaeBbie 1 BUHTOBBIE nuciokaiuu. Bexkrop broprepca.
Ynpyrue cBoicTBa TBEPAbIX TeJj

3akoH ['yka. Moayns FOnra. Kpuas nedopmariuu.

TenmoBele cBOMCTBa TBepAbIX Tell. Kiacchueckas W KBAaHTOBBIE TEOPUU
tertoeMkocTu. @oHoHbl. Pacnipenenenue bo3e-OitHmTeliHa.

ArperatHbie cocTostHUsl BemectBa. ®aszpl u  (asoBeie guarpammbl. DazoBbie
nepexopl neporo u Broporo poaa. opmyna Knaneipona-Kiaysuyca.

HOBerHOCTHbIe ABJCHUA



[ToBepxHocTHOE HaTskeHue. @opmynbl Jlamnaca u FOHra. JlunamMmuka cMauyuBaHUsL.
ABnenuss nepeHoca. OCHOBBI HEPAaBHOBECHOM TepMoauHaMuku. llepkonsiuusa. Bsskue
nanblbl. OpakranbHas pa3sMEepHOCTb.

JAv3ekTpuKku

CBoiiCTBa TUAJIEKTPUKOB. /MMOIBHBIA MOMEHT W Nojspu3anus. Jusnexkrpuueckue
BOCIIPUUMYHBOCTH U TPOHUIIAEMOCTh. CErHETOSIIEKTPUKU U NMHE303JEKTPUKHU.

Kraccrnueckast 1 KBaHTOBasi TEOPUU dJIEKTponpoBoAHocTU. Pacnpenenenue depmu-
Hupaka.  CeepxmpoBomumocTb.  Oddext  [[xozedcona.  DIEKTPOMPOBOTHOCTH
COOCTBEHHBIX M MPUMECHBIX MOTYIPOBOAHUKOB. DOTONPOBOAUMOCTH MOTYITPOBOAHHUKOB.
P-n nmepexon, TpaH3UCTOPBHI.
KBanToBblie 3¢ deKThI

VYpasuenne Illpenunrepa m ero pemieHue s NOPSMOYTOJbHOW MOTEHIMAIBHOU
AMbl. 30HHasA Teopusi. CBEpXIPOBOAUMOCTb.
TepmodiekTpryecKue CBOMCTBA

Tepmonnektpuueckue  sBiaeHus: 3ddextel  3eebeka, Ilembthe, ToMcoHa.
DJIEKTPOHUKA, MUKPO-, HAHO-, MOJICKYJIIpHAasl U aTOMHas AJICKTPOHUKA. MaTtepuansl JJjis
COBPEMEHHOM 3JIEKTPOHUKH (IUIIEKTPUKH U IIPOBOIHHUKH).

MarsnuTHble CBOMCTBA

MarauTHbele CBOMCTBA TBEPIBIX Tel. MarHUTHbIA MOMEHT W HaMarHWYWBaHHUE.
MarauTHble BOCHIPUMMYHMBOCTh M MPOHUIAEMOCTh. /[na- u mapamarHetuku. deppo- u
antugdeppomarsetuku. Cuna Jlopenua u s¢pdexr Xoina.

Onruyeckue CBOCTBA

OnrTryeckue CBOMCTBA KPUCTAIUIOB. DJIEKTPOMArHWTHBIE BOJIHBL. Bektop YmoBa-
[TovinTHHTra. YpaBHeHuss MakcBesa.

Judpakiust peHTTeHOBCKOTO U3NTyUYeHUsI B KpucTauiax, popmyna Byneda-bparra.

CrnoHTaHHOE W HaBeAeHHOE JByinydenpeinomieHue. llonspuzanms cBeta
BpalleHUE INIOCKOCTHU NoJisipu3anuu. JJucnepcus cBera, paccestHue U MOIJIONIEHUE CBETA.

KBanToBas ontuka. M3mydenue tBepapix Ten. JlaBnenuwe ceta. Potorddexr.
Dddext KomnroHna.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Mertoanka  mpemomaBaHuss — AMCUUIUIMHBI — «®DH3MKa  KOHICHCHPOBAHHOTO
COCTOSIHUS MPEIyCMaTPUBAET UCIOIh30BAHNE PA3IMYHBIX (DOPM IMPOBEAECHHUS TPYIITOBBIX
U HWHIVBHIYaJbHBIX AyJUTOPHBIX 3aHATHH B COYETAaHMHM C BHEAYyIUTOPHON paboOTOl ¢
1ETbI0 (POPMUPOBAHUS U PA3BUTHS POPECCHOHATBHBIX HABBIKOB CTY/ICHTOB.

1) UznokeHwe JEKIMOHHOIO MaTepHajga IO PAAY Pas3aciioB COMPOBOXKIAETCS
npeseaTanusymu Microsoft Office PowerPoint, BxirogaronuMu UCIOIb30BaHAE TEKCTOB,
(OTOCHUMKOB, PUCYHKOB, CXEM, MOJIEJICH, BUPTYyaIbHBIX 3KCIIEPUMEHTOB.

2) B xome mekmMii TPOBOAATCS JAEMOHCTPAIIMOHHBIE OKCIEPUMEHTHI C
UCIOJIb30BAaHUEM HKCIIEPUMEHTAIBLHOM 0a3bl Kaeapsl.



3) CryneHTsl BBIIOJHSIOT JIabopaTOpHbIE PAaOOTHI (PU3UYECKOTO MPaKTUKyMa B
naboparopusx kadeapsl «DPu3uka». YdeOHbIe MaTepHalbl i1 CAMOCTOSTEIbHON paboThI
0 MOATOTOBKE K JIOMYCKY M K 3aIllUTe JIAOOPATOPHBIX pa0dOT CTYIEHTHI MOTYT TOIYy4aTh
JTMCTAHIIMOHHO Yepe3 JIMYHbIN KaOuHeT miu cucteMy LMS.

4) TlpoBepka pe3ylnbTaTOB BHEAYAUTOPHOU PAOOTHI CTYJIEHTOB OCYIIECTBISETCS C
MTOMOIIBIO TIPOBEICHUSI TECTOB, KOHTPOJBHBIX PadOT, 3alUTHl JAOOPATOPHBIX pPadOT
ITyTeM MPUMEHEHHS, B TOM YHUCJIE SJIEKTPOHHOU cucteMbl LMS.

JIist BceX BWJIOB 3aHATHI TPUMEHSIIOTCS CIEAyIOImne NU(PPOBBIE HHCTPYMEHTHI:
Webinar, LMS; mudposbsic texHomoruu |OT (s51eKTpOHHBIE HOCKH W HHTCPAKTHBHBIC
IIPOCKTOPHI).

6. OneHo4HbIe cpeacTBa JAJId TEKYLIEero KOHTPOJIA YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTalluM 110 UTOraM OCBOCHHS JUCHMILIMHBI U Y4eOHO-MeTOAuYeCKoe
o0ecneyeHre caMOCTOATEIbHON PadOThI CTYICHTOB

B mpomecce 00ydeHHS HCHOJB3YIOTCS  CICAYIOIIME  OIEHOYHBIE  (HOPMBI
CaMOCTOSITeJIbHOW pabOThl CTYJCHTOB, OIICHOYHBIE CpPEJCTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUHBIX aTTECTALUN:

B TpeTheM cemecTpe

— BBITNOJHEHUE M 3alMTa 3 JIA0OPATOPHBIX PadOT MO TEMAaTUKE IUCHUIUIMHBI DPu3nka
KOHJICHCUPOBAHHOT'O COCTOSTHUS,

- BBITIOJIHEHHE HE MeHee 1 ceMecTpa (paznen «DPu3rka KOHACHCUPOBAHHOTO COCTOSHUSY);
— BBITIOJIHEHHUE HE MEHEee 2 KOHTPOJIbHBIX PadoT;

- BeInosTHeHHe Mitorosoro tecta He menee 60%;

— 3a4eT no aucuuIuinie «du3nka KOHJICHCUPOBAHHOTO COCTOSTHUS.

OOpa3upl 3agaHui Il NPOBEACHUS TEKYLIEro KOHTPOJIS: KOHTPOJIbHBIX PadoT,
TECTOBBIX 3aJlaHUM, BOMPOCOB JJIs 3ayeTa, a Tak)Ke OWUJIETOB JJid 3aueTa MPUBEICHHI B
[Tpunoxxenun 2.

6.1. @oH/ O1LIEHOYHBIX CPEJICTB /ISl IPOBEAEeHHs MPOMEKYTOUYHOM aTTecCTAlMU
00y4JarImuxcs no JUCUuIInHe (MOIyJIi0)
6.1.1. IlepevyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TAnoB ux GopMUPOBaHMS B Ipolecce
OCBOEHUsI 00pa30BaTeIbLHOM MPOrpaMMbI
B pesyapTare OCBOCHMS JUCHMIUIMHBI  (MOAyJsl)  (opMHpyrOTCS — ClEayrolIre

KOMIIETCHIUHU:
Kon B pesyabTare ocBoeHus1 00pa30BaTeJbHOH NPOrpaMMbl 00y4aKOIUICSA
KOMITeTEHIIUH H0JI7KEeH 00J1a1aTh
OIK-1 Cnoco0eH NprUMEeHSATh €CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE 3HAHMS,
METO/bI MATEMAaTUYECKOI'0 AHAJIN3a U MOJEIUPOBAHMNS, TEOPETUYECKOTO U




SKCIICPUMCHTAJILHOTO UCCIICIOBAHUSA B HpO(i)GCCHOHaHBHOﬁ ACATCIIBHOCTH.

OIIK-4 Crioco0eH mpoBOIUTh U3MEPEHUS U HAOIIOIEHUS B cepe
npodeccuoHaNbHOM e TeIbHOCTH, 00pabaThIBaTh U MPEACTABIATh

OKCIICPUMCHTAJIbHBIC JaHHBIC.

B mporecce ocBoeHUs1 00pa30BaTENBHOM MPOrpaMMbI JaHHBIE KOMIIETCHIINU, B TOM
YHCIe WX OTACIbHBIE KOMIIOHEHTHI, (OPMHUPYIOTCS TIOITAIHO B XOJE OCBOCHHS
00yYaromMUMHUCs TUCHUILTUH (MOJyJICH ), TPAKTUK B COOTBETCTBHU C YYCOHBIM TUIAHOM U
KaJIeHAapHBIM rpadpukoM yueGHOTo Impolecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEPHeB OLICHMBAHNS KOMIIETEHIIHI,
(opMupyembIX 10 HTOraM 0CBOCHHS TUCHHUILINHBI (MOAYJIs1), ONMCAHME HIKAJI
OLlCHUBAHUA

[Toka3aTenem OlleHMBAaHUSA KOMIIETEHLIMNA Ha Pa3JIMYHBIX 3Tanax uxX (GOpMUPOBAHUS
ABJISIETCSL  IOCTHOKEHHE OOYy4YaloIIMMUCS IUIAHUPYEMBIX pPE3yJbTaTOB OOYYEHHUsS IO

JTUCHUTUIUHE (MOJIYJIIO).

IInanupyembie
KO)] n KpnTepnn O CHUBAHUSA PE3YyJbTATOB oﬁy'{emm
HAUMEHOBaHUe PE3yIbTATLI
06 YeHHUs 110 «HEYIAOBJICTBOPH- «YAOBJIETBOPHU-
KOMIIETEHIIUH y ya P ya P «XOpOllIO» «OTIUIYHO»
JAUCHUIIINHE TEJIBbHO» TEJIBHO»
3HaThb:
(hyHIaMeHTab-
HBIE 3aKOHBI
TIPUPOIBI H
OCHOBHbBIE
OIIK-1 -
CriocoGe (uznueckue
I H
3aKOHBI B 00J1aCTH
MIPUMEHSTh MEXAHUKI
9
€CTECTBEHHO-
a o TEPMOANHAMHUKH,
Hay4HBIE U
o6 gI/IH)I(eHe 3JEKTpUYECTBa U 3HaHue Ha ypOBHE 3HaHue Ha 3HaHHe Ha 3HaHHe Ha
me ana P MarHeTu3ma. OpUEHTUPOBAHMUS, PENpPOAYKTUBHOM | aHAJIUTHUYEC- | CHUCTEMHOM
HbIE 3HAHUA N
METONLL > OCHOBHEBIE MIPEICTABICHUA. YpOBHE. KOM YpOBHE. | ypOBHE.
A HaIpaBJICHUS U
MaTeMaTH4YECKO-
0 AHAN3A 1 BO3MOKHOCTH
HCIIOJIb30BaHMS
MOJICJTUPOBAHHS,
nH(opManoH-
TCOPCTHHICCKOTO | 1+ rexHOMOr Mt
U 3KCIICPUMEH- (nanee UT) wis
TaJIbHOTO
penieHus 3aaq
HCCIIEAOBAHMS B (H3IHECKOr0
npodeccroHab- HDAKTHKYMA
oi P yMa.
H
JIEeSITELHOCTH; Ymers:
> | mpUMeHsITh He nmeet
(uznueckue HEOOXOIUMBIX VYMenue Ha VYMenue Ha VYMenue Ha
3aKOHBI JJIS MIPEJICTaBICHUN O PEIPOIYKTUBHOM | aHAIHWTUYEC- | CHCTEMHOM
peteHus MIPOBEPSIEMOM YpOBHE. KOM YpOBHE. | ypOBHE.
MPaKTUIECKUX MaTepuare.
3ama4d u




peann30BbIBAThH
UX C TIOMOUIBIO
ur.

Bnanets:
HaBBIKAMU
MPaKTUUECKOTO
MPUMEHCHUS
3aKOHOB (PM3HUKH
U pean3aIiiy ux
¢ momomso UT.

He umeer
HEOOXOIUMBIX
MIPEACTABIEHUI O
NIPOBEPSEMOM
Marepuaie.

IIpoussoinbHOE
BOCIIPOU3BEICHUE
3HAHUU YCTHO,
MUCBMEHHO WU B
JIEMOHCTPUPYEMBI
X IEUCTBHUSIX.

CrocobHOCT
b YKa3bIBaTh
Ha
0COOEHHOCTH
u
B3aUMOCBSI3U
H3yYCHHBIX
00BEKTOB, HA
HX

[IpousBonbHOE
u
JIOKa3aTeabHOE
BOCTIPOW3BE/ICH
W€ 3HaHUU
YCTHO,
MMHCHbMEHHO WU
B
JIEMOHCTpUpPYE
MBIX
NEHCTBHSAX,
YAUTHIBas U
YKa3bIBast CBAZH

JIOCTOMHCTBA
1 3aBUCHUMOCTH
)
OTrpaHUYCHUS MEXAY
3JIeMEHTaMU
CoJlepXKaHUs
y4eOHOit
JUCTIATUTMHBI
OIIK-4 3HaTh:
Crocoben v' Paboty ¢
MIPOBOJUTH npudopamu,
U3MEpEHUS U 00opynoBaHUEM U
Ha6ﬂcf((£ﬂeglénﬂ B g;igg;g;r :[/I 3HaHuUe Ha ypOBHE 3HaHue Ha 3HaHue Ha 3HaHue Ha
npodeccHonans | H3MepeHii 1 OPHEHTHPOBAHI, PENPOIYKTUBHOM | QaHAIUTHYECK | CHCTEMHOM
- Y —— MIpeCTaBICHUH. YpOBHE. OM YpOBHE. YPOBHE.
JeSTeNbHOCTH, | cdepe
o0OpabaTbIBaTh U | MPOGECCHOHATBH
MPEJCTAaBIATh | OW AEATENBHOCTH.
9KCIEpUMEHTAIIb
HBIE TaHHBIE YMeTh:
IIpoBoauTh
U3MEpPEHUs U He umeer
HaOMoeHus, HEOOXOIUMBIX YMeHue Ha VYMeHue Ha VYMeHue Ha
o0pabarbiBaTh TIPECTABIECHNUH O PENPOAYKTUBHOM | AQHAJUTHYECK | CHCTEMHOM
OKCIICPUMCHTAJIBH | mpoBepsieMOM YPOBHE. OM YPOBHE. YpPOBHE.
bIC JAHHBIC U marepuale.
MPEICTaBIATh UX.
Baanern: [IpousBosbHOE
MeTroaukoi u
o6paboTku CnocoOHOCT | J0Ka3aTenbHOe
pe3yabTaToOB b YKa3bIBaTh | BOCIIPOW3BEICH
HAay4YHO Ha ve 3HaHUH
HCCIIEI0BATEIIbCK TpousBombHoe 0COOEHHOCTH | YCTHO,
oit nestenbHocTH, | He umeer u MIMCBMEHHO WJIN
paboTsI co HEOOXOIUMBIX :g;gﬁ;m::}z{lsHHe B3aMMOCBS3H | B
CTaHIapPTHBIM MpeACTaBIeHUH 0 Y ’ U3yYEHHBIX JIEMOHCTpUpYE
obopynoBaHHEM, | ITPOBEPSIEMOM [IMCHMCHHO WM B 0OBEKTOB, HA | MBIX
npubopaMu u MaTepuaie. );e;;}éigigyeMm ux JIEHCTBUSX,
MaTepuaIamH. JIOCTOMHCTBA | YYUTHIBAs U
, YKa3bIBasl CBSA3H
OTpPaHUYEHUS | U 3aBUCHUMOCTHU

MEXIY
JJIEMEHTAMM
COJIEPIKaHUS




y4eOHOi
JIMCLILTHHBL.

IHIkanbl oueHMBaHKMSA PE3YJbTATOB MPOMEKYTOYHON ATTECTAIUU M UX ONUCAHUE:

Dopma nPomeHCymouHOU ammecmayuu: 3auem.

[TpomexyTouHass arrecranusi oOydarommxcs B (Qopme 3auera MPOBOJUTCS IIO
pe3ysbTaTaM BBITIOJHEHUS! BCEX BHIIOB y4eOHOW pabOThHI, MPETyCMOTPEHHBIX YYEOHBIM
IUJAHOM 10 JaHHOM JUCUUIUIMHE (MOIYJIO0), HPH 3TOM YUHUTBIBAIOTCS PE3YJbTaThl
TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH B TeueHHe ceMecTpa. OLieHKa CTENEeHH JOCTHKEHHUS
OoOy4arolMMUCS IUIAHUPYEMBIX pPE3yJIbTaTOB OOY4YEHUS MO JUCHUIUIMHE (MOIYJIIO)
IPOBOJUTCS MPENOJABATEIEM, BEAYIIUM 3aHATHS MO0 JUCHUILUIMHE (MOAYNIO) METOJIOM
SKCIIEPTHOM OlleHKH. [1o nToram nmpoMeKyTo4HOM aTTecTaliy N0 AUCUUILIMHE (MOIYJIIO)

BBICTABJIACTCA OLICHKA «3a4TCHO» UIIN «HE 3a4YTCHO».

K nmpomexyTo4yHOW aTrTecTaliid JOMYCKAlOTCS TOJIbKO CTYIEHTHI, BBINOJHUBIINE
BCE BUJbI Y4eOHOU pabOThI, IPEAyCMOTPEHHbIE padouell MporpaMMoi MO AUCIUIUIMHE
®u3nKa KOHIEHCUPOBAHHOIO COCTOSIHUA (YCHEIIHO HAaNMCaBLUIME KOHTPOJIbHBIE PaOOTHI,

YCIICHIIHO IIPOMICAINNC TCCThI, BBIITOJITHUBIINC U 3allIUTUBIINC Jla60paT0prIC pa6OTI>I)

Ixkana
OLlCHUBAaHUA

Onucanue

3aureHo

BeinonHeHnsl Bce BUAbl y4eOHOM paboOThI, MPENyCMOTPEHHbIE YYEOHBIM
mw1aHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUMN, YMEHHH, HaBBIKOB
MPUBEJACHHBIM B TaOmuIax Ioka3aTeleld, omnepupyer MNpuoOpeTEeHHBIMU
3HAHWUSAMH, YMEHUSAMHU, HaBbIKAMH, IPUMEHSIET UX B CUTYallUAX MOBBIIIEHHON
cinoxHocTd. [Ipy 3TOM MOryT OBITH JONYIEHBl HE3HAYUTENbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyJHEHUS IIPU aHAIMTUYECKUX ONEPALUsAX, IEPEHOCE 3HAHUI
Y YMEHUI Ha HOBBIE, HECTaH/IAPTHBIC CUTYaIUH.

He 3auteno

He BbinosnHeH oauH mnM Oosee BUAOB y4yeOHOM pabOThl, MPEIyCMOTPEHHBIX
y4eOHbIM MaHoM. CTYAEHT JEeMOHCTPUPYET HETOJIHOE COOTBETCTBHE 3HAHU,
YMEHUH, HaBBIKOB IPHUBEJICHHBIM B TaOMUIaX MoOKa3aTelel, JOMmycKaroTcs
3HAYUTENbHbIE OIIMOKH, MPOSIBIISETCS OTCYTCTBUE 3HAHUM, YMEHUH, HaBBIKOB
10 psIly TIOKa3aTesled, CTYI€HT UCIIBIThIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS IpU
ONEpUPOBAHUY 3HAHUSMU U YMEHUSIMU MPU UX MIEPEHOCE HA HOBBIE CUTYALIUU.

@DoHJT OIIECHOYHBIX CPEACTB MPEICTABIIEH B MpMIokeHusx 1 u 2 k pabodeit mporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneuyeHne JUCHUIIUHbI

a) OCHOBHAas JiUTeparypa:




1. Emudanos I'. U. ®usuka tBepaoro Tena [IIeKTpoHHBIN pecypc]: YueOHoe mocooue. 4-
e wm3a., crep. CII6: Jlams, 2022. — 288 c¢. — Pexum nocryna:
https://e.lanbook.com/book/210671 (mata obparenus 04.07.2023).

2. Kurrens Y. Beenenue B pusuky TBepAoro tena. [DIeKTpoHHBIN pecypc] — M.: Hayka,
1978. — 791 c¢. — Pexxum nmoctyma: https://www.studmed.ru/kittel-ch-vvedenie-v-fiziku-
tverdogo-tela fac9143594c.html (1ata oopamenus 04.07.2023).

3. OnekrtpomarHetusM. Yacte 2/ coct.. B.B. Huxeropomos, H.M. Kysuenona, JI.B.
BonkoBa. Mocksa: Mockosckuit [lonurex. 2021. — 52 c.

0) AoNOJIHMTE/IbHAs JIUTepaTypa:

1. Bunraiikud b.E. ®usuka tBepaoro tena. [DnekTpoHHsiid pecypc]: M.: MI'TY, 2008. —
336 c. — Pexxum pocryma: https://zlibrary-asia.se/book/2830829/0faf07 (mata oOpameHus
04.07.2023).

B) DJIeKTPOHHbIE 00pa30oBaTe/IbHbIE PecypChl
DneKTpOHHBIE 00pa30BaTENIbHBIC PECYPCHI 110 JAHHOU JUCHUTIIMHE HE MPEyCMOTPEHBI.

r) [lepeuens pecypcoB cetu UHTepHET, HEOOXOAUMBIX /IJIS OCBOEHUSI AN CHMILIMHBI:

Ne HaumenoBanue Ccpbliika Ha pecypce JocrynHocTh

HNHpopManuoOHHO-CIIPABOYHBIE CHCTEMbI

Wudopmannonusie pecypest Cetn

1 KoncymyrantlIioc http:// www.consultant.ru HoctynHo
HubopManmoHHO-TIPaBOBO MOpTAI .

2 FAPAHT http:// www.garant.ru HocrynHo
ITopran ®enepanbHbIX rOCYJAPCTBEHHBIX

3 | oOpa3zoBaTenbHBIX CTAaHJAPTOB BHICLIETO http://www.fgosvo.ru. HocrtynHo
00pa3oBaHUS

DJIeKTPOHHO-0UOIHOTEYHbIE CHCTEMBI

4 | DnekTpoHHO-OMONHOTEUHas cucTeMa Jlans | https://e.lanbook.com/ HocrymnHo

«OTKpBITOE 0OpazoBaHuey - miaTdopma, https://openedu.ru/ JocrymnHo

5 | mpeanararomasi OHIaiH-KypCOB

Cucrema oHnaitH KypcoB MOCKOBCKOTO https://Ims.mospolytech.ru/ HocrymHo
[Monurexa LMS

IIpodeccuonanbubie 6a3bl JAHHBIX

baza aHHBIX HAYYHOH JJIEKTPOHHOMN http://www.elibrary.ru HocrynHo
7 | 6bubnuorexn
(eLIBRARY.RU)

JInueH3noHHOEe W CBOGOIHO PacCHpPOCTPaHsieMOe NMPOrpaMMHOe ofecrieueHHe, B TOM YHCJIe
0TEe4eCTBEHHOI'0 MPOU3BO/ICTBA:

Ne| HaumenoBanue Pa3zpaborunk I1O JocTynHocTh Ccbuika Ha Equnbiii peectp
(mpaBooOnanaresib) (TMLeH3HOHHOE, poccuiickux nporpamm s IBM
CcBO0OOIHO u B/l (npu Hanuyun)




pacnpocTpaHsieMoe)
1 | Astra Linux Common [ OO0 «PYCBUTEX- JIunensnonnoe https://reestr.digital.gov.ru/reestr/30578
Edition ACTPA» 3/?sphrase_id=954036
2 | MoitOduc 000 «HOBBIE JluneH3MOHHOE https://reestr.digital.gov.ru/reestr/30155
OBJIAYUHBIE 8/?sphrase id=943375
TEXHOJIOI'1»

HOJ’ICBHBIG yqe6H0-M€TOI[I/I‘{eCKI/I€ nu HH(i)OpMaIII/IOHHLIG MaTepI/IaJIBI HpCI{CTaBJICHBI Ha
carite: https://mospolytech.ru

BO3MOKHO B
OCHOBHOU

[lepeyenr mporpaMmMHOro OO€CleYeHHs, MPUMEHEHHE KOTOpPOTO
o0pa3oBaTeNbHOM MpOLECCE, TMPUBEIEH B OOHIEH  XapaKTepUCTHKE
npodeccruoHanbHO 00pa30BaTEIHLHON MPOTPAMMBI BBICIIIETO 0Opa30BaHUS.

8. MarepuajIbHO-TeXHHYECKOE o0ecneuyeHue U CIUNINHBI.

Crneunanu3upoBaHHas  ydeOHas  Jyiaboparopust  Kadeapbl  «Puszuka» 10
anektpudectBy: Aya. I1K331, ocnameHHas, B TOM 4YHCIIE, UCIOJB3yeMbIMH B JaHHOM
paboueii mporpamme 1a00pPaTOPHBIMU YCTAaHOBKaMU «Phywey:

1. «M3ydeHuwe TeMmmepaTypHOH  3aBUCUMOCTH  COINPOTHUBIICHHUS
MOJIYITPOBOJTHUKOB)

2. «MccnenoBanne MarHUTHBIX CBOMCTB (DeppOMarHeTUKOBY

3. «zyuenue r¢dekra [enbrbe»

U JIp.

MECTaJIJIOB u

9. MeToanueckue peKOMeHAAIMHU AJIA CAMOCTOATEIbHOM padoThl CTY€HTOB

Tema 1. «OcHOBBI KpUCTAIIIOTPAPUI).

CTyAeHT NOMKEeH MOATOTOBUTHCA K YCTHOMY OIPOCY B XOJ€ MOATOTOBKH K JIOMYCKY K
nabopaTOpHON paboTe, BBHINOJHUTH Ja0OpPaTOPHYIO paboTy H MOArOTOBUTHCA K
MIPEACTABICHUIO PE3yJbTaTOB U3BMEPEHUI Ha €€ 3aIlUTE.

Tema 2. «OCHOBBI KpUCTATIIIOPUZUKI.

CTyAeHT NOJKEeH MOATOTOBUTHCS K YCTHOMY OINPOCY M PEIIMTh 3aJaud, IpeajaracMmbie
JUISL CaMOCTOSITEJIHOTO PEILIEHUS, & TaKK€ IMOATOTOBUTHCA K BBINOJHEHUIO M 3alIHUTE
nabopaTopHOi pabOTHI.

BBIMIOJIHEHUIO KOHTPOJIBHOU PadOTHI.

Tema 3. «Ynpyrue cBoiCTBa TBEPbIX TEID».

CTyaeHT NOJDKEH PEIINTh 3aJadd, NpejiaraeMble Ui CaMOCTOSITENBHOTO pElIEHUs, a
TaK)K€ MOJATOTOBUTHCS K KOHTPOJIBHON paboTe, K BBIMOJHEHHUIO M 3alIUTE JTaOOpaTOpHON
paboTHI.

Tema 4. «IloBEpXHOCTHBIE SIBJICHUS.

CTyneHT JOJKEH MOATOTOBUTHCS PEIINTh 3aa4H, MPEIaracMble Il CaMOCTOATEIBHOTO
pElIeHns, a TaKXe MOATOTOBUTHCS K TECTUPOBAHMIO W K BBINOJHEHUIO W 3aIINTE
nabopaTopHOi pabOTHI.

Tema 5. «/IudnexTpukm».


https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

CTyaeHT MODKEH penuTh 3ajadd, MpejjiaraeMbple JIsi CaMOCTOSITEIBHOTO PEIICHUS |
MOJITOTOBUTHCS K BBIMIOJHEHHUIO U 3alIUTE Ja00paTOPHON pabOTHI.
Tema 6. «KBaHTOBBIE 3PDHEKTHI.
CTyAeHT NOJDKEH pPelIuTh 3a/auu, MpejjiaraeMble JJiE CaMOCTOSITENIBHOIO PEIICHHS, a
TaK)K€ MOJIFOTOBUTHCS K KOHTPOJHHOW paboTe W BHIMOJHEHUIO W 3alIUTe JabopaTopHOM
padoTHI.

Tema 7. TepMOdRIEKTPUUECKUE CBOKUCTBA.

CTyneHT JMOJKEeH MOJITOTOBUTHCS K YCTHOMY OINPOCY U PELIWTh 3aJayu, IMpeajiaracMbie
JUISl CAMOCTOSITENIBHOTO PEIICHUS TOATOTOBUTHCS K BBIMOJHEHUIO U 3allIUTE JIa0OpaTOPHOU
paboTHI.

Tema 8. «MarauTHble CBOMCTBAY.

CTyneHT JOKEeH peluTh 3aJ]a4u, IpeajiaraeMble JJIsl CAMOCTOSITENIbHOTO PEIICHHUS], U
MTOATOTOBUTHCS K BBITIOJIHCHHIO M 3AIUTE TAOOPATOPHON PabOTHI.

Tema 9. «OnTHUecKne cBOCTBaY

CTYILGHT AOJDKCH PCUINTD 3ada4u, IIpCJIaracMbIC OJIA CaMOCTOATCIBHOI'O PCIICHUA, U
IMOATOTOBHUTLCS K BBIIIOJTHCHHIO M 3allIMTC Ha6opaT0pH0ﬁ pa6OTI>I.

9. MeToauueckue PEKOMECHIAIUN NJA IIpernoaaBaTeIsd

KoHTposibHbIE paOOThl MHUIIYTCS MPH MOATOTOBKE K JOMYCKY K JIaDOpaTOpHOU
pabote. Bpemst HanvcaHus KaXI0H KOHTPOJIbHOU paOOThl JOHKHO COCTABIATH 20 MUHYT.
Kpurepuu onieHKH KOHTPOJIBHOUM pabOThl B COOTBETCTBUM C IMTyHKTOM 6.1.2 cnemyromue: 2
— penieHue 3a1auu (pakTHUECKH HE HauaTo; 3 — pelleHrne HayaTo, HAIMCaHbl MPaBUIIHLHBIC
UCXOAHbIE (OPMYJIbI, HO OTCYTCTBYIOT BBIBOJbI M3 HMX; 4 — pelIeHHE €CTh, HO C
HEJ0YeTaMU, HalpuMep, NMpU HAJIWYUU MPABUIBHOTO OOOCHOBAaHHOTO OTBETa B OOILEM
BUJIC JIONYILIEHbl BBIUUCIUTENbHBIE OMIMOKHU; 5 — MOJIy4eH MPaBUIIbHBI 00OCHOBAHHBIN
YUCJICHHBIN OTBET.

brnankoBoe TecTHUpoBaHWE MPOBOAMUTCS TPH 3aluTe JabopaTopHOW paboThl. B
TEeCT€ CTYACHTY Npeajiaraercs MNaTh 3agaHui. TecT oleHuUBaeTCs MO JBYXOa/IbHOM
LIKAJIE: 3a4eT-He3a4eT. TecT 3a4UThIBACTCs, €CIIA TPU 3aJaHUS U3 MATU CAETaHbl BEPHO.

VYCTHBIM ompoc MNpoBOAMUTCA Ha JaboOpaTOpHOM paboTe Mo MpeaIaraeMbiM
BOIIPOCaM M SIBJISIETCSl MHTEPAKTHUBHOW (opmMoil mpoBeneHHs] 3aHsATHS. Pesynbrar
OLICHMBAETCS MO JBYXOATIbHOM IKajie: 3ader-He3auer. Jlo Tex mop, moka He Oyner
MOJIYYEH 3a4eT, padoTa HE MOXKET CUUTATHCS 3aIUILEHHOM.

[Iporpamma coctaBieHa B cOOTBeTcTBUM ¢ DenepaibHbIM  TOCYAApPCTBEHHBIM
o0pa3oBaTeNbHBIM CTAHIAPTOM BBICIIETO OOpa30BaHWs IO HAMPABICHUIO TMOATOTOBKU
OakanaBpos 22.03.01 MaTepuaJjioBeeHre U TEXHOJIOTHH MATEPUAJIOB



[Mpunoxenne 1 x
paboueii mporpamme

MUHHCTEPCTBO HAYKH U BBICILIEI'O OBPA30BAHM S POCCUMCKON ®EJIEPALTN
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHUI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

Hanpasnenue noaroToBKu:
22.03.01 MaTepuaJjioBeieHHe U TEXHOJOTHH MaTEpPHAIOB

OOII (mpocpuns): 02
MarepuasioBeaenue ¥ uM@poBbie TEXHOJIOTHH
dopma 00yyeHus: ouHas

Bun npodeccnoHanbHOM NeSTEIEHOCTH: HAYYHO-UCCIICA0BATEIHCKUN U TEXHOIOTHICCKUI

Kadenpa «DPuznKay

®OH/] OHEHOYHBIX CPEJICTB
MO JUCLUTIAHE

Pdusuka KOHACHCUPOBAHHOI'0 COCTOSAHUSA

Cocras: |. ITacniopt hoHma OIIECHOYHBIX CPEICTB
Il. Onucanuie OLIEHOYHBIX CPEACTB:

KOMIUIEKTBI KOHTPOJIbHBIX paboT (K/P)

. @onp TectoBbix Bompocos (T)

PUMEPHBIE BOTIPOCHI TS 3aUThI JabopaTopHoit padoTsl (3JIP)
oOpa3zer OumneTa Il 3a4eTa U BOMPOCHI JIJIs TOJTOTOBKH K 3a4eTy (3)

Mwnpe

CocrTaBuTeu:

[Tpodeccop kadpeaprr «Duszuka»
n.h-M.H

A.A. Conun



Mocksa, 2023roxg



Tabmuma 1

IHACHHOPT ®OHJAA OHEHOYHbLIX CPEJACTB

Puszuka KOHACHCUPOBAHHOT0 COCTOAHUSA

@1oC BO

B npoiiecce 0ocBOEHUS JAHHON NUCHUIUIMHBI CTYACHT (QOPMHUPYET U JIEMOHCTPUPYET CIEAYIoNIre 00menpodeccuoHalIbHbIe KOMIEeTEeHIHHN:

v' TIpuMeHATh GPU3MIECKUE 3aKOHBI IS
pelieHns MPaKTUIECKUX 337249 U
peanu3oBbIBaTh X ¢ momoibsio NUT.

Baaners:

v HaBbIKamu IPaKTUYECKOTO
MIPUMEHEHUS 3aKOHOB (DU3HKH H
peanuzanuu ux ¢ nomoiubio UT.

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB Texuosoruss [@opma CTeneHu ypoBHeil 0CBOCHUSI KOMIIETEeHIMIi
NH- DO®OPMYJINPOB- (popMupoBa  OLEHOYHOTO
JTEKC |[KA HUS cpeacTBa**
KOMIIETEeHIH
11
OIIK-1 CmocoOeH pemiath 3HaTh: Jlexuwus, 3JIP, Ba3oBblii ypoBeHb:
3a7a4M, OTHOCSIIHECS v DyHJaMEHTAJIbHBIC 3aKOHBI MPUPOJIBI | CAMOCTOSTEINb KP, BOCIIPOU3BO/ICTBO MOMYUEHHBIX 3HAHUH B XOJIe TEKYIIEro
K IpohecCHOHATIBHON U OCHOBHBIE (pU3UUECKUE 3aKOHBI B Hasl paboTa, T, KOHTPOIIS ¥ IPOMEXKYTOUHO# aTTeCTaIIH.
JEATEIIBHOCTH, 00J1aCTH MEXaHUKHU, TCPMOJAUHAMUKH, | CEMHUHAPCKUEC 3 ToBbILEHHbIi YPOBEH:
IIPUMCHSAS METOAbI DJICKTpHUYCCTBA U MarHeTu3sma. 3aHATHA,
Mlz)JleHI/IpOBaHI/ISI, v OCH;I;HLIe HanpaBJIEHHAS U BBITIOJTHEHHE EZSHKSL?eCTaHHapTHO OTBCUATE Ha HOCTABICHIbIC
MAaTeMaTH4YECKOTO BO3MO>KHOCTH HUCIIOJIb30BAHU 1a00paTOPHEI POCBL.
aHanusa, WHPOPMAIMOHHBIX TEXHOJIOTHH (Hanee| X paboT ¢
C€CTCCTBCHHOHAYYHBIC U I/IT) JUIA peIICHUA 3a1a4 (1)1/131/1‘16(31(01"0 IIOMOIIIBIO
0OIIenHXeHEPHBIC NIPaKTUKyMa. TUPPOBBIX
3HAHUA. YMerhb: HWHCTPYMCHTOB




OIK-4 |CnocoGeH npoBOIUTh
M3MEPEHUS U
HaOroneHNs B cepe
nmpogeccnOHaNbHON
NesTeIbHOCTH,
00pabaTeIBaTh U
NPEICTaBIATh
PKCIIepHMEHTAJIbHBIC
ImaHHbIE.

3HATh:

v' Pabory ¢ npubopamu,
000pyIOBaHUEM U METOIUKAMH
MIPOBEJIEHUS] U3MEPEHUN U
HaboneHuit B cepe
npo(hecCHOHAIBHON eI TEIBHOCTH.

'Ymern:

v" TIpOBOIMTH U3MEPEHHS U HAOIIOICHHS,
00pabaThIBaTh SKCIIEPUMEHTAIbHBIC
JIAHHBIC U MPEACTABIATD UX.

Baagern:

V' MeToaukoit 00paboTKH pe3yIbTaTOB
HaY4HO UCCIIE0BATEIbCKON
JeATeNEHOCTH, paboTHI CO
CTaHOAPTHBIM 000pYAOBaHHEM,
npubOpaMu M MaTepUaIaMu.

exnus,
CaMOCTOSATEINbH
ast paboTa,
CEeMHHApCKHe
BaHATHSA,
BBITIOJTHEHHE
lmabopaTOpHBIX
pabot ¢
MOMOILbIO

1 poBBIX
MHCTPYMEHTOB.

3J1P,
KP,

Iba3oBblii ypOBeHb:

BOCIIPOU3BOICTBO MOJyYCHHBIX 3HAHUH B X0J1€ TEKYILEro
KOHTPOJISL U IPOMEKYTOUHON aTTeCTalluu.
[loBbILIEHHBIH YPOBEHb:

[YMEHHE HeCTaHIApPTHO OTBEYATh HA ITOCTABJICHHBIC
BOTIPOCHI.

**- CoxkpareHust GOopM OIIEHOYHBIX CPEACTB CM. B mpriioxeHun 2 k PIT.




OIIMCAHHUE OINEHOYHbIX CPEJICTB

[Ipunoxenue 2
K paboueii nporpamme

Hepeqeﬂb OLEHOYHBIX CPEACTB MO0 JUCHHUITIUHE PU3HKa KOHIAEHCHPOBAHHOI0 COCTOSTHUS

Hanmenosa- [IpeacraBnenue
Ne
OC HHAC KpaTkas xapakTepucTHKa OIEHOYHOTO CPE/ICTBA OLICHOYHOI'0 CpEACTBA
OILIEHOYHOTI'0 B ©®OC
Kontponbnas |Cpeactso MIPOBEPKHU MEHHUU MIPUMEHSATH
p P POBEp Y p KoMIiekT KOHTPOJIBHBIX
1 pabora MOJIydeHHBbIC  3HAHUS  JJIs  pelleHus  3ajaad .
3aJlaHu# 10 BapraHTaM
(K/P) OTIPEICTICHHOTO TUIIA TI0 TEME WU pa3zeily.
Cucrema CTaHJIaPTU3UPOBAHHBIX 3a/laHuH,
Tect MO3BOJIAIONIAS ~ aBTOMATU3HPOBATh  IMPOLET .
2 POB: P Py @DoH/] TECTOBBIX 3aJaHUIA
(T) M3MEPEHUS YPOBHs 3HAHUMI u YMEHUI
0Oyuarorerocs.
3 CpeAcTBO TMPOBEPKM YMEHUH U HABBIKOB IO
almra
1360 220 Hoji [ACTIOML30BAHMUIO naboparopHoro obopymoBanuss u | [IpuMepHBIE BOIIPOCEHI
3 p£6OTEI M3MEPHUTEIIbHBIX puOOpPOB, 00paboTke JUTSI 3aIUTHI
(37TP) DKCIIEPUMEHTAIBHBIX JAaHHBIX W HX CPaBHEHHUIO C | JIaOOpaTOpHBIX padoT
TEOPETUUECKIUMH pacueTaMu.
CpeAcTBO NMPOBEICHUS POMEKYTOYHON aTTECTAINH Bonpocst s
4 3auer [10 pe3ysbTaTaM BBIIOJHCHHS BCEX BHIOB yYeOHOM | [oxroToBKH K 3a4eTy,
3) paboThl B TEYCHHWU CEMECTpa C MPOCTABICHUEM PUMEPHI 3aUETHBIX

OLICHKH «GauTCHO» HUJIN «HE 3a4TCHO».

OUJIETOB




MUHWUCTEPCTBO HAVKMU 1 BBICLLIET'O OBPA3OBAHU S POCCUNCKON OEJIEPALIUN
(heneparbpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIIETO 00pa30BaHUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

Hanpasnenue noarorosku: 22.03.01 MatepuasioBeieHre H TEXHOJIOTHH MaTepPHAaIOB

[Tpoduns: 02 MaTepuaioBenenne u HU(PpPoOBbIe TEXHOJIOTHH

Kadenpa Ouzuka
KomimuiekT 3agaHuid 1711 KOHTPOJILHOM PadoThI

110 AU CHUIIIIMHEC dusnka KOHACHCUPOBAHHOI'O COCTOSTHMA

dopma TeKylIero KOHTPOJIs, TPOBEPSIONIAsl CTENIEHb OCBOCHHSI KOMITIETCHIIUN

OIIK-1, OIIK-4

1). Hammcates WHOSKCH HampaBIeHHs MpsMoi, mpoxomsamed uepe3 y3mel [[200]] u [[001]]
KyOudaeckoi mpuMuTHBHOM pemietku. ([-201]).

2). Hammucats mHOCKCH Muimiepa Uil IDIOCKOCTH, coneprkaieit y3mel ¢ uaaekcamu [[200]], [[020]]
u [[001]]. Pemrerka xyOudeckas, mpuMutiBHas. ((112)).

3). Berumcauth yaeNibHBIC TEIIOEMKOCTH C KPUCTAUIOB ATIOMHHHS U MEIH IO KJIACCHYSCKOU
teopun TernoeMkocTh. (C(Al) = 925 JTx/(xr-K); c(Cu) =390 Ix/(kr-K)).

4). Onpenenants MaKCUMAJIbHYI YaCTOTY Mpax COOCTBEHHBIX KOJICOAHMN B KPHUCTAJUIC 30JI0Ta IO
13
teopun Jlebas. Xapakrepuctuueckas remmepatypa 0p pasHa 180 K. (0max = 2,4-107° T'm).

5). I'nuiiepuH NOAHSJICS B KAMWLIAPHOM TpyOKe Ha BICOTY h =20 MM. OnpeieuTh MOBEPXHOCTHOE
HATSDKCHHUE G TIMIeprHa, eciiu auameTp d kaHana TpyOku paBeH 1 Mm. (o = 62 MH/m).

6). K oOkiagkam IIIOCKOr0 KOHICGHCATOpA, pacCTOSHHE Mexay KoTopbiMd d = 1 cM, mpuiioxkeHa

pasHocTh moTeHmManoB A¢d = 2 kB. KonzeHcarop 3amomHSeTCsS IMIIEKTPUKOM €
2

BocpuuM4HrBOCThIO ¥ = 0,08. Onpenenuts nonspusaiuio P ausnekrpuka. (P = 0,14 mxKi/m®).

7). Ilpu xaxoif HampsbkeHHOCTH E amexTpocTatmdeckoro mnois B gmdsiekTpuke (e = 3,0)
noJisipu3anus JocTuraet 3nadenus 0,20 MKi/m?? (E~= 11 MB/m).

8). ILIOTHOCTh TOKA j B AJFOMHHHEBOM IPOBOJC paBHa | A/mm?. Haiitu CPEIHIOI0 CKOPOCTh <V>
YIOPSIOYEHHOTO JBHKEHHS SJEKTPOHOB, MOIAras, 4TO UHCIO CBOOGOTHBIX 371eKTpOoHOB B 1 cm®
QIIOMHHUSI PABHO YHCITy aTOMOB.

v 7
9). B MenHOM mpoBoOAHUKE THHON | = 2 M M miommaaesio nomnepedHoro ceuerus S = 0,4 MM*, uaer
TOK. [IpH 3TOM exxecekyHIHO BhImenseTcs KoaudecTBO TerioTsl Q = 0,35 k. CKOIBKO 3JIEKTPOHOB
N mpoxoaurt 3a 1 ¢ gyepes morepeyHoe ceYeHNe 3TOTO MPOBOJHAUKA?

10

10). Onpenenuth TemMrepaTypy BBIPOXKIEHUS Ty METallJa, €CJIM 3HaUYeHHE ero sHeprun Pepmu Ep =
19B. (To=1,16 -10* K).

11

11). CoOCTBeHHBI TOXYHNPOBOIHHUK (TEpMaHUI) MMEET MPH HEKOTOPOW TeMIepaType yIelbHOe
conporuBieHue p = 0,48 Om-M. Omnpenenutrb KOHUEHTPAaUUIO N HOCHUTENEH 3apsia, eciu
HOBMWKHOCTH D u by amextponoB m mbIpok coorBercTBeHHO paBHBI 0,36 u 0,16 M%/(B-c). (n =
2,5:10% m).

12

12). ToHkas IulaCTUHKA U3 KpeMHUs mmpuHOW | = 2 cM momelneHa MeprneHAUKYISIPHO JTHHUIM
MHIYKIUH OJAHOPOAHOrO MarHutHOro moist (B = 0,5 Tx). [lpu mioTHOCTH TOKA | = 2-10°8 A/MMZ,
HaTpaBJIEHHOTO BJOJb IUTACTHHBI, XOJUIOBCKAs pa3HOCTh NoTeHnManoB Uy okasanack paBHO# 2,8 B.
OmnpenennTs KOHIEHTPAIMIO N HOCUTENEH 3apsia. (N = 52510 M's).

13

13). KakoBa miuHa BOJHBI A MOHOXPOMATHYECKOTO PEHTTEHOBCKOTO HW3ITydeHUSs, MaJaolero Ha
KPHCTAJUT KaJbIUTa, €CJIU TU(PPAKIMOHHBIH MAKCUMYM IIEPBOTO MOPSsIIKA HAOII0IAeTCsl, KOT/Ia YTroJl
9 Mexay HampaBleHHEM IaJafollero M3My4eHHus W TPaHbio Kpucrtamia paBen 3°? Paccrosmume d
ME)KJTy aTOMHBIMH IIJIOCKOCTSMHU KpHUCTAJIa NpUHATH paBHbIM 0,3 HM. (A = 31 m).

14

14). TlnacTuHKyY KBapua TOMIMHON O; = 2 MM, BBIPE3aHHYIO MEPICHINKYISPHO ONTHYECKOU OCH,
MOMECTHJIM MEXy MapaIeIbHbIMU HUKOJISMHU, B PE3yJbTaTe UEro MIOCKOCTh MONISIPU3AIMU CBETA
MOBEpHYJach Ha yron ¢ = 53°. Ompenenuts TONUHY O, MIACTHHKH, HPH KOTOPOM NaHHBIH
MOHOXPOMATHYECKHU CBET HE MPOXOIUT yepe3 aHanuzarop. (d,= 3,4 Mm).

15

15). MakcuMyM CHEKTPalbHOW IUIOTHOCTH JHEPreTHYECKON CBETHMOCTH (T*) T)max IPKOM 3BE3BI
ADPKTYp NPHUXOANTCS HA UIMHY BOJHBI Ay = 580 M. IlpmHMMas, 9To 3BE3/1a M3ITydaeT Kak YepHOE




TeJNOo, OIpeAenuTh TeMiepaTypy I moBepxHocTH 3Be3abl. (T = 4,98 kK).




MUHUCTEPCTBO HAYKH U BBICILLEEI'O OBPA30OBAHHS POCCUCKOMN ®EJIEPALIMN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICILIET0 00pa30BaHUs
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET
HaHpaBJ’ICHI/IC IIOATOTOBKH:

22.03.01 MartepuajioBe/ieHHe U TEXHOJIOTHH MaTepPHAJIOB
[Tpoduns: 02

MarepuasioBeienre 1 uuppoBbIe TEXHOJIOTUH

Kadenpa duzuka

@doH/ TECTOBLIX 3aJaHUI

10 JTUCHUITJIIMHE du3zuka KOHJICHCHPOBAHHOI'0 COCTOAHMSA

dopma TeKylIIero KOHTPOJIs, TPOBEPSIONIASl CTENIEHb OCBOCHUS KOMITETCHITUN

OIIK-1

1. Monspuas remioeMkocts kpuctaia npu HU3KUX temnepaTtypax

He 3aBucur ot remneparypsl u paBHa 3R

[IponopuuonanbHa TeMIeparype

W3mMeHsercs Kak KBaapaT TeMIIepaTyphbl

* MI3MeHseTcs Kak KyO TeMrepaTypbl

2. ConpoTuBIEHUE KPUCTAININYECKUX ITPOBOAHUKOB OIIPEIENsIeTCs
Paccesnuem 371€KTpOHOB Ha y3i1aX KPUCTAIUIMYECKOM peleTKr

* PaccestHMEM 3JIEKTPOHOB Ha HEOJHOPOAHOCTSAX KPUCTAINIMYECKON PELIETKH
B3anmoneicterem ¢ AbIlpKaMy BaJI€HTHOW 30HBI

3. CranbHoli (cepeOpuCThIii) M rpa@UTOBBII (YEPHBII) CTEP’KHU HATPETHI 10 OJUHAKOBOU
BBICOKOM

temneparypbl. Kakoil crep>keHb OyJIeT CBETUTHCA spUe:

CranbHol

* I'paduToBbIi

OIMHaKOBO

4. Yucno aToMOB, PUXOALIEECS HA AIEMEHTAPHYI0 00bEMOIIEHTPUPOBAHHYIO STYEHUKY
KpHUcTasia,

PaBHO

Onun

* JlBa

BoceMmsb

JleBsaTh

5. ®OHOHBI SABIIAIOTCS

* Bosonamu

depmMuoHaMHu

bapronamu

HuszkowactotHeiMU (hOTOHAMU

6. Monspnas teroeMkocTh Kpuctaiuia npu BBICOKUX temnepartypax

* He 3aBUCHT OT TemnepaTypbl 1 paBHa 3R

[IponopumonanbHa TeMIeparype



W3MeHsieTcst Kak KBaapaT TeMIEpaTyphbl

W3meHnsercs kak Ky0 TemMrepaTypsl

7. IHTEHCUBHOCTb M3JIy4€HUs C HAarpETOM ITOBEPXHOCTHU

He 3aBucut ot Temnepatypsl

[IponopumonanpHa TeMOeEpaType

[Iponopimonansua T3

* [Iponopunonansua T4

8. dusnueckuii cMbIca Temneparypsl ledas:

Temmnepatypa, Ipu KOTOPOU B KpUCTAIIIE BO3OYKIat0TCsl (HOHOHBI
Temmnepatypa, Ipu KOTOPOW SHEPreTHUECKUN CIIEKTP (POHOHOB HAUMHAET CKA3bIBATHCS Ha
TEIJIOEMKOCTH KpHUCTasuIa

* TemmepaTypa, COOTBETCTBYIOIIAasi MAKCUMAJIbHO BO3MOKHOM sHepruu (OHOHOB
Temmnepatypa, cOOTBETCTBYIOIIas 3HEpruu PepMu B KpucTaie

9. ®oHOHBI TOA00HKI POTOHAM, TaK KaK Y HUX OJMHAKOBHI (OTMETHTE YTO):
CreneHb BbIPOKACHUS (KOJIMYECTBO BOZMOXKHBIX MOJISIPU3AIUIN)

* CTaTUCTHKA 3aMOJIHEHUS Pa3pElICHHBIX COCTOSHUN

MakcuManbHas 4acToTa

Ckopoctb

10. [Ipu BEIHYXICHHOM H3JIy4€HHH Y U3ITy4EHHOTO ()OTOHA M BHIHYKIAIOMIETO (HAJIETAIOIIETO)
¢dboToHa COBMAAIOT:

Tonpko "acTora u ¢aza

Tonpko nonspuszanms

Tonpko HampaBiIeHUE PacCIPOCTPAHEHUS

* Bce BbIILICNIEPEYUCICHHOE

11. ConpoTtuBiieHnEe NPUMECHOTO MOJIYIpOoBOAHKKA n-Tuna rnpu T=0 K
PaBHo nyIr0

PaBHO 6eckoHeuHOCTH

* 3aBHCHUT OT KOHLIEHTPALIUU TPUMECH

3aBHUCHUT OT MOJIOKEHUS ypoBHS Depmu

12. DnexkTpoHHAas TEIJI0EMKOCTh METAJUIOB MTPH HU3KUX TEMIIepaTypax

* I[IponopuumonansHa T

IIponopuuonansHa T?

IIponopunonansHa T3

[TocTosiHHA M HE 3aBUCHUT OT TEMIIEPATYpPHI

13. DnexkTpoHHas TEMJI0EMKOCTh METAJIJIOB [P KOMHATHOM TeMIiepaType
PaBHa 10JI0BMHE TEMJIOEMKOCTH PELIETKH

PaBHa TemioeMKOCTH pemeTKy coryiacHo 3akony [lenonra-Iltu

* MHOTO MEHbIIIE TEIJIOEMKOCTH PELIETKH

IIponopunonansHa T3

14. I'ne pacnonoxena sueprust epmu y coOOCTBEHHBIX NOTYIPOBOHUKOB
BOm13u BaneHTHOM 30HBI

B6:s131 30HBI TPOBOAMMOCTH

* BOnu3u cepeiMHbI 3alpeleHHON 30HBI

BOnm3u npuMecHOro ypoBHA

15. ITomynpoBOAHUKH

* IIpu HOpMaJbHBIX TEMIIEpATypax MPOBOJAT SJIEKTPUUECKUN TOK, a IPU HU3KUX SABIISIOTCS
U30JISITOpaMU

BrITankuBaioT u3 ce0s1 MarHUTHOE MOJIe TPU HU3KUX TEMIIepaTypax
[TpoBOIAT TOK TONBKO B OJJHOM HAIPaBIICHUH

[Tpu HOpMaNBHBIX TEMIepaTypax SABISIOTCS U30IATOPaMHU

16. B o6mact KOMHaTHBIX TEMIIEPATYpP TEIUIONPOBOAHOCTh AUIIEKTPUUECKUX MOHOKPHUCTAIIOB
NpUOJIM3UTENEHO U3MEHSETCS TI0 3aKOHY:



exp(T)

T2

*T-1

17. TennonpoBOAHOCTh METAINIMYECKHX CIIJIABOB

Bel1ie, 4em y 4MCTBIX METAIIIIOB

* Huke, yeM y YHCTBIX METaJIOB

[TpakTHUecku OAMHAKOBA C TEIUIONPOBOIHOCTHIO UUCTBIX METAIIOB

18. C yBenuueHnue TeMneparypbl CONPOTUBIIEHHUE MOITYITPOBOIHUKOB

VYBennuuaercs

* YMmeHbIaeTcs

He u3zmensiercs

3aBUCHUT OT THIIA MTOIYIPOBOJIHHUKA

19. Ilpu npuoKeHUM K p-n Nepexoay HaNpsKEHUs B IPSIMOM HalpaBiI€HUU

* Bo3pacTaeT TOK OCHOBHBIX HOCUTEIIEH 3apsiaa

Bo3spacraet TOk HEOCHOBHBIX HOCUTENEH 3apsiia

Tox He MeHseTcs

TOK OCHOBHBIX HOCUTEJIEH 3apsA/1a KOMIICHCUPYETCSI TOKOM HEOCHOBHBIX HOCUTENEH 3apsia
20. Cpennsas pHa cBOOOAHOTO Tpodera (OHOHOB B IUANEKTPUUYECKUX MOHOKPUCTAIIAX B
obnactu

BBICOKHX TEMIIEPATYpP COCTABIIET BEINUNHY

[Topsiaka mm

[Topsiaxka MM

* [lopsinka aHTCTpEM

21. Y nenapHOE AJIEKTPUYECKOE COMPOTUBIIEHUE aMOP(PHOTo MeTaia (METaNINYeCKOro CTEKIa) B
00JacTH KOMHATHBIX TEMIIEPATYP U3MEHSETCS 110 3aKOHY

exp(T)

Tt

*TO

22. TerionpoBOAHOCTh aMOP(HBIX JUIIEKTPUICCKUX MATEPUAIIOB B 00J1aCTH KOMHATHBIX
TeMIlepaTyp

0OBIYHO:

VYo6b1Baer no 3akony T-1

He u3mensercs ¢ poctom TemnepaTypsl

* PacTeT ¢ yBeTMUEHUEM TEMIIEPaTyphI

23. JlernpoBaHue IUANEKTPUUYECKOTO KpHUCTaia B 001aCTH KOMHATHBIX TEMIIEpaTyp
Cyl111€CTBEHHO CHMKAET TEMJIONPOBOJHOCTD

[ToBbIlIaeT TEMIONPOBOTHOCTD

* CHMKaeT TeIUIONPOBOJHOCTh HE3HAUUTENIBHO MTPU MAJIBIX KOHLEHTPALUSIX HOHOB ITPUMECH
24. IlepexppiTrie BaJ€HTHON 30HBI U IIYCTOW 30HBI IPOBOJUMOCTH XapaKTEPHO AJIs
ITonynpoBonHukKa

* Meramna

Jusnexrpuka

CBepxnpoBOIHUKA

25. Y aenpHast IPOBOAMMOCTh METAJJIOB OMMCHIBaeTCs GOPMYIIOH s = enu, e U — HOJBHKHOCTD
ANEKTPOHOB. UTO B JaHHOM citydae n?

[TostHas KOHLIEHTpALUs JIEKTPOHOB B METAJLIE: N = Ng

KoHmeHnTparnus HecrmapeHHbIX 3JeKTPOHOB BOMM3H nmoBepxHocTH depmu: n = (3kT/p) ng, roe p -
sHeprus Gepmu

* KoHnieHTpanus 3J1eKTPOHOB B 30HE MMPOBOIUMOCTHU

26. B ciydae rekcaroHaJIbHON KPpUCTAJUIMUECKOH PEIIETKH C MJIOTHEHIIENH yIIaKOBKOU
OTHOIICHHUS

napaMeTpOB PELIETKH ¢/a ISl pa3HBIX BELECTB:



Cyl111eCTBEHHO pa3InyaroTCst

[TpuOAM3NTENBHO OJUHAKOBBI

* PaBHbI 1

27. KoopIMHAIIMOHHOE YUCJIO C HAUMEHBIIIUM PaJUyCOM B Clydae IUIOTHEHIIEH yITaKOBKH
paBHO:

*12

6

8

9

28. Bce CHeX)XMHKH ¢ COBEPIIEHHOHN (hOpPMO HMEIOT TOBOPOTHBIC OCH CUMMETPHH N-T'O MOPSIIKA:
n=3

n==6
n=>5
*n=12,6

29. Ocb cUMMETPHH 5-TO MOPSAKA B YIOPSAJOUYEHHBIX Cpeaax

YacTo BcTpedaeTcs

Huxkorna ne ObiBaer

* BeTpedaeTcs B cily4ae KBa3UKPUCTAIUIOB

30. B cinyyae poMOHMYECKON CHMMETPUHU YUCIIO TTAPAMETPOB PEIICTKH PABHO:

2

*3

1

31. B cinyuae rekcaroHajqibHON CUMMETPHH YUCIIO TApaMETPOB PELIETKU PABHO:
*2

3

6

32. B cnyyae TeTparoHaibHONH CUMMETPUH YHUCIIO NAPAMETPOB PEIIETKH PaBHO:
4

*2

1

33. Ha onHy 3neMeHTapHYIO slYeHKY I'paHEIEeHTPUPOBAHHON KyOU4YeCKON peleTK MPUXOAUTCS
n

Y3JI0B:

*n=4

n=2

n=3

34. Ha onHy 3neMeHTapHYIO silUeiiKy 00bEMHOLIEHTPUPOBAHHONW KYOMUECKOHN peleTKu
IIPUXOJUTCS N

Y3JI0B:

n=4

*n=2

n=1

35. Ha onHy anemMeHTapHyI0 siuelKy (poMOUUYecKyto 6a301eHTPHUPOBAHHYIO) IPUXOAUTCS N
Y3JI0B:

*n=2

n=4

n=3

36. B cnyyae MOHOKIMHHON CUMMETPUHN YHUCIIO TAPAMETPOB PEIIETKH PABHO:

1

*4

3

37. B cnydae TpUKJIMHHOW CUMMETPHUH YHCIIO TAPAMETPOB PELIETKH PABHO:



3

4

*6

38. KoopanHanoHHOe YUCII0 ¢ HAUMEHBUIMM PaJUyCOM B Cllydyae 00beMHOLEHTPUPOBAHHOMN
KyOHM4eCKOH pemeTku paBHO:

12

*8

4

39. Kaxx10#1 mi10ckocTy NpsIMOM PELIETKH B 0OpaTHOM IMPOCTPAHCTBE COOTBETCTBYET:
* Y3enm 00paTHOM peleTKr

[TnockocTh OOpaTHOM pereTKn

CemeiicTBO TOUEK BJIOJIb OAHOIO HAIIPABICHHUS

40. BuHTOBBIE AMCIOKAIMH CYIIECTBEHHO BJIUSAIOT Ha

MexaHudeckre CBOMCTBA KpUCTALIa

* CKOpOCTh POCTa KpUCTaJIa

Tennodusznueckue cBoiicTBa Kpucraia

41. 3nauenue koddunmenra [lyaccona st TBEpABIX T BAPbUPYETCS B IIPEIeiax:
Or0 ol

*Or 0 mo 172

Or1p02

42. JIns NOJUKPUCTAIUTHYECKAX MaTepUaIoB cooTHomeHne Moaysst FOHra u moyns casura E/G
Pagno 1

* PaBHO pUOIU3UTENBHO 3

Cy11eCTBEHHO pa3IuyHO

43. YBenuueHre KOJUYeCTBa AUCIOKAINI B KPUCTAILIIE

[TpakTHyecku He BIUSAET HA MEXaHUYECKYIO IPOYHOCTh

OnHO3HAUHO CHUYKAET MEXAaHUYECKYIO IPOYHOCTh

* MoKeT HOBBICUTh MEXaHUUYECKYIO IPOYHOCTh

44. ITyTy NOBBILIEHUS] MEXaHUYECKOW IPOYHOCTHU TBEP/BIX TEIL:

N3rorosnenue 6e31e(eKTHBIX KPUCTAIIOB

MakcuManbHOE UCKaKEHUE CTPYKTYpPhI KpUCTalIa

* O0a BapuaHTa

45. 3HaueHue TuHENHOro K03 dUIMeHTa TEI0BOr0 PACIIMPEHNS KPUCTAIJIOB B 00JIacTH
KOMHATHBIX

TeMIneparyp oObIYHO:

* YBenuuuBaeTcs ¢ pOCTOM TeMIepaTypbl

YObIBaeT ¢ pocTOM TEMIEpPaTyphl

He n3mensercs ¢ remneparypoi

46. CooTHOIIEHNE MEX]Ty 00bEMHBIM 4 U JINHEWHBIM B K03 duIIueHTaMH TEII0BOI0
pacuMpeHust Ui KpUCTAIIOB KyOMYeCKO CUMMETPUU MOXHO MPEICTaBUTh B BUJIE:
A=B

A=2B
3A=B
*A=3B

47. NpeiidoBasi CKOPOCTh CBOOOAHBIX JIEKTPOHOB B METAJLIE MPU OOBIYHBIX 3HAUCHHUSIX
MJIOTHOCTHU

TOKA:
* Tlopsinka 0,1 mm/c
Pasna 30J108 m/c

[Topsinka km/c
48. Y kakoro Meraia mpyu KOMHAaTHOM TEMIIEpaType BBILIE MOJISIPHAS TEIUIOEMKOCTh — Y CBUHLIA
17001



IUTATUHBI (CYLIECTBEHHO PA3JInYal0TCs TI0 TEMIIEpaTypam IJIaBICHHs)

* VY cBHHIIA

VY nnaTuHel

[TpakTHyecku oMHAKOBA

49. TennoeMKOCTh BEIIECTBa B aMOP(PHOM COCTOSTHUH B 00JaCTH KOMHATHBIX TEMIIEPATyp
CyleCTBEHHO MEHBIIIE, YeM B KPUCTAIUINYECKOM

CymiecTBeHHO 0OJIbIIE, YEM B KPUCTATUINIECKOM

* JIpakTH4eCcKH OJJMHAKOBA

50. Temneparypa 11aBJI€HUs TBEPABIX PACTBOPOB:

PaBHa cpenHeMy apupMeTHUECKOMY U3 TEMIIEpaTyp IUIaBICHHUS UCXOAHBIX KOMIIOHEHT
* 3HAUNUTENBHO HUKE TEMIIEPATyp IUIABICHUS UCXOIHBIX KOMIIOHEHT

PaBHa cymMme Temneparyp IUIaBIEHUs UCXOIHBIX KOMIIOHEHT

*
0003HayaeT IMPpaBHUJILHOC PCUICHUC



MHHHUCTEPCTBO HAYKH U BBICIIET'O OBPA30BAHUS POCCUHCKOIN ®EJIEPALIAN
(heneparbpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIIETO 00pa30BaHUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET
Hanpasnenue noarotroBku:

22.03.01 MaTepuaJjioBeieHHe ¥ TEXHOJOTHH MATEPUAJIOB
[Ipoduns: 02

MaTepna.HOBeueHne H 111/1(1)p0131>1e TEXHOJIOTHHA

Kadenpa duzuka

IIpumepHbIe BONPOCHI /I 31U THI JIA0OPATOPHBIX padoT

10 JTUCHUITJIIMHE duszuka KOHJICHCHPOBAHHOI'0 COCTOAHMSA

dopma TeKylIIero KOHTPOJIs, TPOBEPSIONIAsl CTENIEHb OCBOCHUS KOMITETCHITUN
OIIK-1; OIIK-4

JlabopaTtopHas pabora
«3ydyeHnne TeMnepaTypHoOil 3aBUCUMOCTH CONIPOTHBJIEHUS] METAJLIOB U
MOJIYyIIPOBOTHUKOBY»
1. B ueM 3akiroyaeTcsi IpUUKHA IEKTPUUYECKOTO COMPOTUBIICHHUS METAILIOB?

2. YeM 00BsACHSETCS 3aBUCUMOCTb YAE€IBHOTO COPOTUBIICHUS METAIJIOB OT
TeMIepaTypbl?

3. Kak 3aBUCHUT cpeaHss JyIMHA CBOOOHOTO podera AIeKTPOHOB OT
TeMIepaTypbl?

4. Yto Takoe TeMriepaTypHbIil KO3(P(GULUHUEHT CONPOTUBIEHUS TPOBOJHUKOB?
Kak stoT ko3 ureHT onpenensercs B 1aHHON padboTe?

5. B ueM 3akiroyaeTcss MEXaHU3M ITPOBOJIMMOCTH MOJIYIIPOBOJHUKOB.

6. Kakue dusznueckue hakTopbl, KpoMe TEMIEPATYPHI, BIUSIOT Ha
MPOBOJMMOCTH TOJYIIPOBOJHUKOB?

7. IloueMy TpOBOAMMOCTH IOJIYITPOBOJHUKOB CUIIBHO 3aBUCHUT OT
TeMIepaTypbl?

8. Kak BnusieT Hanmuue npumecend Ha MPOBOAUMOCTD MOJTYTIPOBOIHUKOB?
9. Kakoil TN MpOBOAMMOCTH HA3bIBAETCS IPOBOJAUMOCTBIO N - TUNA?

10. Kako#i Tvr npoBOAMMOCTH Ha3bIBAETCA MPOBOJUMOCTBIO p - TUMA?

11. Kakue npumecu Ha3bIBAIOTCS aKIIENTOPHBIMU?

12. Kakne npumecu Ha3bIBatOTCS JOHOPHBIMU?

JlaGoparopHas paboTa
«HccnenoBanne MATHUTHBIX CBOMCTB ()eppOMATHETHKOB)
1. [aliTe onpenenenue HaNps)KEHHOCTH MAarHUTHOTO TTOJIS.
2. Yto Ha3bIBAIOT MHAYKIIMEN MAarHUTHOTO MOJIS?



3. Yrto Takoe HAMarHn4eHHOCTH BEIIECTBA?

4. Ha xakue rpynisl A€IsTCS BEIIECTBA 0 CBOUM

MarHUTHBIM

cBoMicTBaM? B ueMm oTiimume 3TUX CBOMCTB?

5. Kakwue BemecTBa Ha3pIBatOTCs (heppOMarHeTUKAMM?

6. Uto Takoe MarHuTHbIN rucTepe3nc? YeM oH 00ycioBieH?

7. Urto Takoe octaTouHas HaMarHM4eHHOCThL? UeM oHa
oOycoBneHa?

8. Uto Takoe KO3pUUTUBHAS cuiia?

9. Kak MOXHO pa3MarHuTuTh eppoMarHeTuk?

10. B yeMm 3akitouaeTcsi OTANYME MAarHUTHO-TBEPABIX U MATHUTHO-
MATKUX MaTE€pUaIoB?

11. N3 xakux MaTepuaaoB U3rOTABIUBAIOT MOCTOSSHHBIE MATHUTHI?

JlabopaTtopHas pabora
«M3yyenue 3ppexra IleabThe»
1. Kpatko u3510KuTE METOT UBMEPEHUN U OCHOBHBIE PE3YJIHTATHI PAOOTHI.

2. Kakue tepmosnekrpudeckue 3 (PexTsl HAOII0JAI0TCS B U30TPOITHBIX
ITOJTYTIPOBOJHUKAX ?

3. B ueM cyTh 1 KakOBO 00bsACHEHHE sIBIEHUS [lenbThe?

4. Kakue 31HaueHust Mmoxet npuauMmars JTIOJIC?

5. Kakoga cBa3p Mexnay kosduruentom [lenptee u ATIAC?

6. Kak yctpoen Tepmoreneparop?

7. Kak yctpoeHa TepMoaiekTpuueckas oarapes?

8. [ToueMy B ropsiueil BaHHE BOJla HATPEBAETCS, a B XOJIOAHON BaHHE MEPBBIC
MHUHYTHI BOJA OXJIAXKAaeTCs?

9. Kak MeHsieTcst temnepaTrypa B X0JI0JHOW BaHHE CO BPEMEHEM?

10. TTouemy 351eKTpHUUECKAasT MOITHOCTh UCTOYHUKA TOKA MTPEBBIIIACT MOJTHYIO
MOIIHOCTh TEIJIA, BBIICIISIEMOr0 HA TEPMOTEHEPATOPE U B BAHHAX?

11. Beiseaure popmyny 11(T) = (Ph— Pc) / 2I



MUHWUCTEPCTBO HAVKHU 1 BBICLLIET'O OBPA3OBAHU S POCCUNCKON OEJIEPALIUN
(heneparbpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIIETO 00pa30BaHUs
MoOCKOBCKHI MOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHeHI/Ie IIOATOTOBKH:

22.03.01 MaTepuaJjioBeieHHe ¥ TEXHOJOTHH MATEPUAJIOB
[Ipoduns: 02

MaTepnaJmBeneHne H III/I(l)pOBBIe TEXHOJIOI'UHA

Kadenpa duzuka

MartepuaJjsbl K 3a4eTy

10 JTUCHUITJIIMHE du3zuka KOHJICHCHPOBAHHOI'0 COCTOAHMUSA

dopma IpOMEKYTOUHOM aTTeCTallMU, MPOBEPAIOIIAs CTEIIEHh OCBOCHUS
kommereHiuu OIIK-1; OIIK-4

Oopazen OuJiera 1Jis 3a4era

MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUICKOM ®EJIEPALINHN
®EJEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE VUPEXJIEHUE BBLICIIIETO OBPA3OBAHUSA

«MOCKOBCKHUM HOJII/ITEXHIK‘I‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®akynbTeT 0a30BBIX KOMIIETEHIMH, Kadenpa «Duznkar
Jucuunnuna @u3uka KOHIEHCUPOBAHHOTO COCTOSHUSA
O6pazoBarenpHas nporpamma «22.03.01 MarepuasioBeieHHe U TEXHOJIOTUN MaTePUAJIOB)

Kypc 2, cemectp 3
BHMJIET Ne 1

1. Toueunsie 1eHEKTHI.
2. TynnenbHbIH 3 ekt

3. B KakoM BHJI€ MOXHO TpPEICTaBUTh COOTHOIICHHWE MEXIy OOBEMHBIM A W JTUHEWHBIM B
K03(ppUIIMEHTaMU TETJIOBOTO paclIMpeHHs U KPUCTAIIOB KyOMYECKOH CUMMETPHUHU.

YTBepxkaeHo Ha 3acenanuyn kadenpsr «dusnka»
04.05.2023 r., npotoxos Ne.9

3aB. xadenpoit / /




BOHpOC])I JJIS IMIOJATOTOBKH K 3a4€Ty

1. OcuHoBbl kpuctammorpaduu. Kpucramimueckas peiierka. iaeMeHTapHbIE
sa4yerku. Pemetku bpase.

2. Cunronuu. ToueyHble U POCTPAHCTBEHHBIE IPYIILI cuMMeTpuu. OOpaTHas
pemerka. Muaexcsl Musepa.

3. OcuoBsl kpuctamnopusuku. [Ipunmunsr Kiopu u Helimana. Aauzotpomnus.
TeH30psl.

4. Nledextsl kpuctamioB. Toueunsie paedextsl. KpaeBble U BHUHTOBBIC
nucinokanuu. Bextop broprepca.

5. Ympyrue cBoiictBa TBepasix Ten. 3akoH ['yka. Moayns HOnra. Kpusas
nedopmanum.

6. TemnoBeie cBoiicTBa TBepabIX Teid. Kiaccuyeckas M KBAaHTOBBIE TEOPUU
temnoemMkocTu. @oHoHEI. Pacnipenenenue boze-DiHmTenHa.

7. Arperatnbie coctosiHusl BemiectBa. Ma3bl u pazoBbie nepexonabl. Da3zoBbie
JMarpaMMal.

8. IloBepxHocTHble siBieHUA. [loBepxHOcTHOe HaTshkeHue. KanwisipHoe
nasnenue. Cmaunsanne. @opmyna FOHra.

9. SBnenus mnepeHoca: aupPy3us, TEIUIONPOBOJHOCTb, JUHAMHUYECKAs
BA3KOCTb.  3alHUCh  KUHETUYECKUX  KOA(P(UIMEHTOB B  paMKax
MHKPOCKOITMYECKOU TEOPHHU.

10. CpoiicTBa  IUANEKTPUKOB. JIUMONBHBII MOMEHT ¥  TOJSIPU3AIIUAL.
JusnekTpruueckrue BOCIPUUMYUBOCTD U TPOHULIAEMOCTb.

11. Cerneroanektpuku.  Temneparypa  Kiopu. Iletns  rucrepesuca.
[Tbe303ddekr.

12. Knaccruyeckasi 1 KBaHTOBasi TEOPUU AJIEKTPONPOBOAHOCTH. Pacnipenenenue
®epmu-/lupaxa.

13. CepxmpoBogumocts. Iddekr [xozedpcona. TyHHenbHbI dhdEKT.
BricokoTemnepaTypHasi CBEpXIpOBOAUMOCTb.

14. DnexTponpoBOAHOCTh COOCTBEHHBIX U MIPUMECHBIX MOJTYNPOBOJIHUKOB U €€
3aBUCUMOCTB OT TEMIIEPATYPHI.

15. ®oTonpoBOAUMOCTH MOTYIPOBOAHUKOB. P-N mepexo1, TpaH3UCTOPHI.

16. Ypauenue Illpenunrepa B cranuoHapHoi ¢opMe U TPUMEPHI €ro
pELICHMS.

17. 3oHHas Teopusi. DHEPreTUUECKUE 30HbI I AUDIIEKTPUKOB, COOCTBEHHBIX U
MPUMECHBIX MOJIYIIPOBOJHUKOB, METAJIIOB.

18. TepmonnexTpuueckue siBneHust: 3pdextr 3eedeka, [lenpThe, ToMcoHa.

19. DnexTpoHHKa, MHKpPO-, HaHO-, MOJIEKYJSpHash M aTOMHAas SJIEKTPOHHUKA.
Matepuaibl 1711 COBPEMEHHOM 3JIEKTPOHUKHU (AUDIEKTPUKHU U IIPOBOJIHUKH).






[Ipunoxenue A.

CtpykTypa u coepxaHue TUCHUIUTUHB DU3NKA KOHIEHCUPOBAHHOIO COCTOSIHUS

110 HaIIPaBJICHUIO ITOATOTOBKH 22.03.01 MaTepuaioBeieHHe M TEXHOJIOTMH MAaTEPUATIOB

[Tpoduinb: 02 Marepuanosenenue u uudppoBbIe TEXHOJIOTHH

(6akanaBp)
ouHas hopma 00ydeHHUs

Buabl yueoHoi padoThl,
o ® BKJIOYAS
Hom 5 z & CaMOCTOSITEJILHYI0 DopMbI aTTECTALIMH
epa Paznea = % § padoTy CTY/IEeHTOB,
TeM 8 = & | M TPYA0EMKOCTh B Yacax
J | II/C | Jlab | CPC | 3JIP P | KP|YO| O 3
OcHoBbI KpucTaLTOrpaduu.
Kpucramnuueckas pelieTKa.
DOneMeHTapHble  sueiiku.  Pemietku
1 |bpaBe. Cuxronmn. Toueunsie wu| 3 1 2 )
MPOCTPAHCTBEHHBIE TPYIIIbI
cumMmerpuu.  OOpartHas  penieTka.
Nupexcsr Mumnepa.
Brimonnenne sabopaTopHOW padOTHI
1 | «A3y4enne TeMIlepaTypHoii | 4 5 9 2 +
3aBUCUMOCTH COITPOTUBJICHUSA
METAJUIOB U MOJYITPOBOJHUKOB.




OcCHOBBI KPUCTAIOPUZUKH.
[Ipunnunsr  Kropu u  HeiimaHa.
Anmzorponusi.  Tenzopwl. JledekTs
KpUCTauIoB.  TodeuHble  NE(EKTHI.
KpaeBble ¥ BHHTOBBIE JUCIOKALUU.
Bekrop broprepca.

Brinonnenue 11abopatopHOil  pabOThI
«3yuenue TEeMIIEpaTypHOU
3aBUCHMOCTH COIPOTHUBJICHUSA
METaJUIOB Y MTOJYIPOBOJHUKOB.

Yupyrue cBOMCTBa TBEPABIX TeJl
3akoH ['yka. Moayns HOnra. Kpusas
nedopmanum.

TernnoBble CBOMCTBA TBEPIBIX TEIL
Kiaccnueckass u KBaHTOBBIE TEOpUU
TEIUIOEMKOCTH. DOHOHBI.
Pacnpenenenne bo3se-DiiHmTeiHa.
ArperaTHple  COCTOSIHMS ~ BELIECTBA.
®a3zpl  u  ($a3oBble  JIMArPAMMBI.
da3oBble  NEpPEXoAbl  MEPBOTO U
BTOporo poaa. ®opmyna Kianerpona-
Kiay3uyca.

Brinonnenue 11abopatopHOil pabOThI
«3yuenue TeMIIEpaTypHOH
3aBUCUMOCTH CONPOTHUBJIEHUS




MCTAJIJIOB Y ITOJTYITPOBOJHUKOB).

IToBepXHOCTHBIE SIBJICHHA.
IToBepxHOCTHOE HaTsDKEHUE.
@opmynbl  Jlammaca  u HOwra.
JlnHamMuka  cMauyuBaHMS.  SIBIICHUA
nepeHoca. (OCHOBBI HEPAaBHOBECHOU
TepMOoauHaMUKH. [lepkosanus. Bsaskue
naiblpl. @pakTaabHas pa3MEepHOCTD.

Brinmonnenne mabopaTtopHO pabOThI
«MccrnemoBanne MarHUTHBIX CBOWCTB

(heppoOMarHeTUKOBY.

JAM31eKTpuKkH

CBoiicTBa AMANEKTPUKOB. [[UTIONBHBII
MOMEHT u MOJISIPU3ALIUSL.

JIupnekTprudecKue BOCIPUUMYNBOCTD U
NPOHULIAEMOCTb. CErHeTOANEKTPUKU U
MbE303JIEKTPUKHU.

Kiaccuueckass m KBaHTOBass TEOpUU
3NEKTPONPOBOAHOCTU. Pacnpenenenue
®epmu-/upaka. CBepXMpoOBOIUMOCTb.
Dddexr Jlxo3edcona.
DIEeKTPONPOBOAHOCT COOCTBEHHBIX H
MPUMECHBIX MOJIYITPOBOTHUKOB.
POoTONPOBOAUMOCTD
NOJIyIpOBOJHUKOB.  P-n mepexon,




TPaH3UCTOPBI.

Brimonaenne nmabopaTopHOW pabOTHI
«HccnenoBanne MarHUTHBIX CBOWCTB
(heppOMarHeTHKOBY.

10

KBanToBbIe 3 eKThI

VYpasuenue Ilpenunrepa u  ero
peuieHue TUISt IPSAMOYTOJIbHOM
NOTEHUUAJIIBHOW SIMBl. 30HHAsl TEOPHSI.
CBepXIIpOBOJIUMOCT.

11

Brinmonuenne n1abopaTtopHoOil  paboOTHI
«HMccrnenoBaHne MAarHUTHBIX  CBOMCTB

(heppoOMarHeTUKOBY.

12

TepmodiekTpryecKue CBOMCTBA
TepmoanekTpuueckue SIBJICHUSL:
a3 eKTh 3ecOeka, ITenbThe,
Tomcona.  DnekTpoHUKa, MHKpPO-,
HAaHO-, MOJIEKYJISIpHasT M aTOMHas
JJIEKTPOHUKA. Marepunainbl TS
COBPEMEHHOM JJIEKTPOHUKHU
(IMDIIEKTPUKK U TIPOBOTHHUKH).

13

BoinonHenue nabopaTopHOM palbOThI
«3yuenue rspdekra [leapTher.

14

MarauTHble CBOMCTBA
MarsurHbIe CBOMCTBA TBEPABIX TEI.
MarduTHbIi MOMEHT U

15




HaMarHn4uBaHue. MarHuTHbIE
BOCIIPUUMYHBOCThH U TPOHUIIAEMOCTb.
Jna- u mapamaraeTuku. Oeppo- u
antudeppomarneruku. Cuna Jlopenua
u s¢dext Xona.

Brimonaenne nabopaTopHoi paboThI

«M3yuenue apdexra [lenpTren. 16
Onruyeckue cBOMCTBA

OnTuueckue CBOWCTBA KPUCTAILIOB.
DJIEKTpPOMarHuTHbIE BOJHBL. BekTop
Ywmoga-IloitHTHHrA. YpaBHeHUs
Makcseina.

Hudpakuus PEHTTEHOBCKOTO
U3JIydeHUs B KpucTaiax, ¢opmyna
Bynsda-bparra.

Cnonrannoe u HABEICHHOE 17

nBynyuenpenomiienue. Iloaspusanus
CBETa W  BpalleHHE  IUIOCKOCTHU
nonsipuzanuu.  Jucmepcuss  cBera,
paccesiHie U TOTJIONICHUE CBETA.

KBanToBas ONTHKA. N3nyuenue
TBepAbIX  Ten.  JlaBmeHuwe — cBera.
dororddext. Dbhdext Kommnrona.

Brinonnenue nadbopatopHoit paboThI

18




«3yuenue rspdekra IleapTher.

Hroro no 3-my cemectpy:

18-1p

18

18

36
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