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1. Ileau ocBoeHMsI TUCHMILIHHBI.

K OCHOBHBIM 1eJdIM OCBOCHHUS IUCHUIUIMHBI PH3HKa KOHJICHCHPOBAHHOTO
COCTOSIHUS CIIEIyEeT OTHECTH:
— (opMupOBaHHME HAYYHOTO MHPOBO33PEHUS] M COBPEMEHHOTO (hHU3UYECKOTO
MBIILIUICHUS;
— TpuOOpeTeHHWEe TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Ui  W3yYeHUS
€CTECTBEHHOHAYYHBIX, 0011ePO(EeCCHOHATBHBIX U CIIEHUATbHBIX TUCIUIIINH.
K ocHOBHBIM 3aa4yaM OCBOEHHUS NUCHUIUIMHBI PU3MKa KOHACHCUPOBAHHOTO
COCTOSIHUS CIIEyEeT OTHECTH:
— u3y4yeHne (HU3NKU KOHJACHCUPOBAHHOTO COCTOSHHS B 00bEME, COOTBETCTBYIOIIEM
KBaIM(PUKaLUK OakanaBpa.

2. Mecto nucuuiuinabl B ctpykrype OOII 0akanaBpuara

Jucuuminaa @u3nka KOHICHCUPOBAHHOTO COCTOSIHUSI OTHOCHUTCSI K 00s3aTeIbHON
yactu 1ukia (b1) ocHoBHOI oOGpa3oBarenbHOM nporpamMel OakanaspuaTta(OOIT).
«Du3uka  KOHJACHCUPOBAHHOTO  COCTOSIHHS»  B3aMMOCBSI3aHAa  JIOTUYECKH U
coJiep>KaTelIbHO-METOIUYECKH cO cienyromumMu guciuminHamu OOI
B 6azosoti vacmu (b1):
- Jluneiinas anre6pa;
- MareMaTu4eCKuM aHaJIu3;
- DJEeKTpOTEXHUKA U AJIEKTPOHUKA;
- IIpoekTHas neaTebHOCTD;
-  Owusuka.

3. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS M0 JUCUUILIMHE (MOAYJII0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHUA 00pa30BaTe/IbHOU
NMPOrpaMmbl

B pesynbrare OCBOCHHSI JUCIUIUIMHBI (MOIYJsI) Yy OOydYarommxcs (HOpPMHUPYIOTCS
CIEAYIONIME KOMIIETCHIIMM U JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIOIIHUE PE3YyIbTaThl
o0yueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETCHITUM:

B pesyabrare

OCBOCHHSA
Kon o0pa3oBaTeIbHOM Ilepeyenb MIAHUPYEMBIX Pe3yJIbTATOB
KOMIIETEHIIMHN IporpaMmmabl 06yqe1mﬂ o JMCIMIIVIMHE

o0yuarouuiics 101KeH
00,121aThH




OIIK-1 CIOCOOHOCTBIO Hnouxamopol Qocmuicenus Komnemenuuy

MIPUMEHSATH HMOIIK-1.1. Pemaer 3amadyn, OTHOCSIIHECT K
eCTeCTBeHHOHayLIHI)Ie nu HpOCbeCCI/IOHaJ'IBHOI\/’I JACATCIBbHOCTH, HpI/IMeHSISI
O6HI€I/IH)KeHepHI)Ie METOObI MOJI@J'II/IpOBaHI/IH, MATEMATHUYCCKOI'O
3HaHUA, METOIbI aHaJin3a, GCTGCTBCHHOHay‘{HI)IG 158
MaTEMATHIECKOIO 00IIenHKEHEPHBIC 3HAHUS.

aHagm3a u 3HaTh:

MO/JICTUPOBAHUS, v (yHIaMeHTaIbHBIE 3aKOHBI IPUPOILI K
TEOPETHUYECKOTO U OCHOBHBIE (PM3UUYECKHE 3aKOHBI B
AKCIIEPUMEHTAIILHOTO o0actu (UMK KOHIEHCHPOBAHHOTO
HCCIICAOBAHUS B COCTOSTHHSL.

npodeccuoOHaTBEHON v OCHOBHBIE HATIPABJIEHUS 1
JIeITEILHOCTH. BO3MOKHOCTH HCITOIb30BaHUS

nH(OPMAIIMOHHBIX TEXHOJIOTHH (Hamee
UT) nnst perenns 3agad GU3MYECKOTO
MPaKTUKyMa.

Ymersb:

v PUMEHSATH (QU3MUYECKUE 3aKOHbI B

o0actu GU3NKH KOHIEHCHPOBAHHOTO
COCTOSIHUS JUIsl PELLIEHUS TPAKTUYECKUX
3a/1a4y ¥ peaqn30BbIBATh UX C TOMOUIbIO
UT.

Baanern:

v’ HaBBIKAMH MPAKTUYECCKOTO IIPUMEHEHHS
3aKOHOB B 00J1acTH (pU3UKH
KOHJEHCUPOBaHHOI'O COCTOSIHUS
peanu3auuu ux ¢ nomousro UT.

4. CTPpyKTYpAa ¥ cofepKaHue U CHUIINHBI

OOmas TpyJJ0E€MKOCTh AUCITUIIMHBI COCTaBIISIET 2 3a4€THBIX EIUHUIIBI, T.€. 72
aKaJeMUYeCKUX Yaca (13 HuX 36 4acoB — caMocTosATeIbHAs padoTa CTYJCHTOB).
Ha BTOpOM Kypce B TpeTbeM ceMecCTpe BbIAEIAETCS 4 3a4€THBIX EOUHHULBI, T.€. 72
aKaJIeMHUYeCKHUX Jaca (i3 Hux 36 9acoB — caMOCTOsITEeIIbHAS padoTa CTYJICHTOB).

Pacripenienienrie  ayIUTOpPHBIX 4YacoB IO BHUAAM  3aHITHH  TIPOU3ZBOJAUTCS

CJICAYIOIIUM 00pa3oMm.
Tpetuii cemectp: nexiuu — 1 yac B Hegento (18 yacon), naboparopusie padoTel — 1 yac B
Hezeno (18 dacoB), ceMuHaphl U MPAKTUYECKHE 3aHATUS HE MPEAYyCMOTPEHbI, (opma
KOHTPOJISI — 3a4eT.

Ctpykrypa U coOJepkKaHUE JNUCHUIUIMHBI «®U3HKAa KOHJAEHCHPOBAHHOIO
COCTOSIHUS 110 CPOKaM U BUJaM paOdOThl OTPAXKEHBI B IPUIIOKEHUH A.

Coaeprxkanue pa3aejoB JUCIUNIMHBI

Tperuii cemectp



OcHOBBI KpHUcTALJIOTPad UM

Kpucramnuueckass pemietka. DnemMeHTapHble siueliku. Pemerku bpaBe. CHUHroHUH.
Toyeunble W TpOCTpaHCTBEHHBIE Tpynnbl cuMmMmerpuu. OOpatHas pemeTka. MHIekcb
Muinepa.
OCHOBBI KPHCTALNIOPU3UKH

[Tpuniune! Kropu u Heiimana. Anuzorponus. Ten3opsl. JlepexTbl KpHUCTaLIOB.
Toueunsie nedextrl. KpaeBbie 1 BUHTOBBIE Auciokaniuu. Bektop broprepca.
Yupyrue cBOMCTBA TBEPABIX TeJl

3akon ['yka. Moayns FOnra. Kpusas nedopmarium.

TeroBele cBoOMCTBa TBepAbIX Tel. Kiaccuyeckas W KBAHTOBBIE TEOPUH
teroemMkocTu. @oHoHbI. Pacnipenenenne bose-DitHTelHa.

ArperatHbie coctosiHusi BemiectBa. Pa3pl U  (dazoBbie auarpamMmbl. DazoBble
nepexobl nepBoro u Broporo poaa. ®opmyna Knaneiipona-Knaysuyca.

HOBerHOCTHI)Ie ABJCHUA



[ToBepxHocTHOE HaTskeHune. Dopmynsl Jlamnaca u FOHra. JluHaMuka cMadyuBaHUS.
SBnenust mepeHoca. OCHOBBI HEpaBHOBECHON TepMoauHaMuku. Ilepkossiius. Bszkue
nanblpl. OpakranbHas pa3MEPHOCTD.

JAudiekTpuku

CBoliCTBa IUAJIEKTPUKOB. J(MMOJBHBIA MOMEHT MU moJisipu3auus. JusmekTpudeckne
BOCIIPUUMYHMBOCTD U MTPOHULAEMOCTb. CErHETOIEKTPUKH U MbE303JIEKTPUKHU.

Kitaccuueckas 1 KBaHTOBasi TEOPUU AIEKTPONPOBOHOCTU. Pacnipenenenne Oepmu-
Hupaka.  CepxmpoBoaumoctb.  Oddekr  Jxkozepcona.  DIEKTPONPOBOIHOCTD
COOCTBEHHBIX M MPUMECHBIX MOJYIPOBOJHUKOB. POTONPOBOAUMOCTh MOIYTPOBOJHUKOB.
P-n mepexon, TpaH3UCTOPHI.
KBanToBbie 3¢ pexThI

VYpasuenue llIpeaunrepa u ero pemenue s npsiMOyroJibHOM MOTEHIIMAIBHOU MBI
3onHas Teopusi. CBEpXIPOBOAUMOCTb.
TepmosjiekTpuyecKue CBOMCTBA

Tepmoonektpuueckue  siBneHus:: dpdextsr  3eebeka, IlenpThe, TomcoHa.
DJIEKTPOHUKA, MUKPO-, HAHO-, MOJICKYJISIpHAsA M aTOMHasl 3JIEKTPOHHMKA. Marepuansl s
COBPEMEHHOMU 3IEKTPOHUKH (IUAJIEKTPUKH U IPOBOJIHUKH).

MarHuTHble CBOMCTBA

MarauTHble CBOMCTBA TBEPABIX Ted. MarHUTHbII MOMEHT U HaMAarHUYUBAHUE.
MarsutHele BOCIIPUMMYMBOCTD U NPOHULAEMOCTh. Jlua- u mapamarnetuku. Oeppo- u
antudeppomarnetuku. Cuina Jlopenua u a¢dexr Xomna.

Onruyeckue cBOMCTBA

OnrTryeckue CBOMCTBA KPHUCTAJUIOB. DJIEKTPOMArHUTHBIE BOJIHBI. BekTop YMmoBa-
[TovinTHHra. YpaBHeHuss Makcseiia.

Judpakiust peHTTeHOBCKOTO U3JTyY€HUs B KpucTailiax, popmyina Byneda-bparra.

CrioHTaHHOE€ U HaBelEeHHOE JByiydenpenomienue. llomspusanus cBera
BpAIllEHHE IUIOCKOCTH MOJIsIpru3aluy. /{ucnepens cBera, pacCesHHUE U MOTJIOIIEHUE CBETA.

KBanroBas ontuka. M3nydyenne tBepapix Tten. [laBinenwme cBera. PoTodddekr.
O¢ddext Komnrona.

5. O0pa3oBaTe/ibHbIE TEXHOJIOIUH

Meroauka  mpenojaBaHUs — AUCHUIUIMHBL  «@DU3MKa  KOHAEHCUPOBAHHOIO
COCTOSIHUS» TPEAyCMaTPUBACT UCTIOIb30BAaHUE PA3TUIHBIX (DOPM MTPOBEACHUS TPYIIOBBIX
Y UHJAUBUIyaTbHBIX Ay IUTOPHBIX 3aHSATUN B COYETAHUM C BHEAYAUTOPHOU pabOTOH C 1ENbIO
dhopmupoBaHUs U pa3BUTHS TPOPECCUOHATILHBIX HABBIKOB CTYJICHTOB.

1) W3noxkeHue NEKIMOHHOIO Marepuaia IO pAly pPa3fesioB COMPOBOXKIAETCS
npeseHTanusamMu Microsoft Office PowerPoint, BkitogaronuMu HCTIOIb30BaHUE TEKCTOB,
(hOTOCHUMKOB, PUCYHKOB, CXEM, MOJICJICH, BUPTYaJIbHBIX YKCIIEPUMEHTOB.

2) B xome nekuuid MOpPOBOAATCS JIE€MOHCTPALMOHHBIE SKCIEPUMEHTHI C
MCIIOJIb30BaHUEM SKCIIEPUMEHTAIBHOM 0a3bl Kadeaphl.



3) CryneHThl BBIIONHSIOT JabopaTopHbie pabOThl (HU3UYECKOTO MPAKTUKyMa B
nabopatopusax kadenpsl «Pusnkay. Y4ueOHbIe MaTEpUANBI AJII CAMOCTOSITEIIBHONU PabOTHI
M0 TIOJITOTOBKE K JIOMYCKY M K 3aIlUTE JTAOOPATOPHBIX pabOT CTYJAEHTHI MOTYT MOJTydYaTh
JUCTAHIIMOHHO Yepe3 IMYHbIN KaOuHeT win cucteMy LMS.

4) TlpoBepka pe3yIbTaTOB BHEAYJAUTOPHON PaOOTHI CTYJICHTOB OCYIICCTBIISETCS C
MOMOIIBIO IPOBEJIEHUS TECTOB, KOHTPOJIBHBIX PabOT, 3aIUTHI JIJAOOPATOPHBIX PabOT MyTeM
MIPUMEHEHUS, B TOM YHUCJIE JIEKTPOHHOM cucteMbl LMS.

Jlist BceX BHJIOB 3aHSATUH MPUMEHSIOTCS CleAylonue IUuGpPOBbIE MHCTPYMEHTHI:
Webinar, LMS; uudpossie Texnomoruun [IOT (ameKTpOHHBIE JOCKM W WHTEPAKTUBHBIC
MIPOEKTOPHI).

6. OneHo4HbIe cpeACTBA VIS TEKYLIEro KOHTPOJISA yCIIeBAeMOCTH, IPOMeKYTOYHOM
aTTecTalMy [0 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOINYeCcKoe
o0ecreyeHne CaMOCTOSTEILHOM PadOThI CTY/ICHTOB

B mpomecce oOydeHHs HMCHONB3YIOTCS — CIEAYIOIIME  OICHOYHBIE  (OPMBI
CaMOCTOSITEILHOM pabOThl CTYAEHTOB, OLIEHOYHBIE CpEJCTBA TEKYILEro KOHTPOJs
YCIIEBAEMOCTH U MPOMEKYTOUHBIX ATTECTALINM:

B Tperbem cemectpe

— BBITIOJTHEHUE U 3amnuTa 3 1abopaToOpHBIX pabOT MO TeMaThKe AUCHUILIMHBI Dusnka
KOHJEHCHUPOBAHHOT'O COCTOSHHUS;

- BBINIOJTHEHUE He MeHee 1 cemecTpa (paznen «Dus3uka KOHIEHCHUPOBAHHOTO COCTOSIHUSY);
— BBITIOJIHEHHE HE MEHee 2 KOHTPOJIbHBIX PadoT;

- BeInmostHeHue Mtorosoro tecta He MmeHee 60%:;

— 3a4eT M0 AUCHUIUINHE «DU3HKa KOHJIEHCUPOBAHHOTO COCTOSIHUSI.

OOpa3upl 3aaHdid A1 TPOBEJIEHUS TEKYIIEro KOHTPOJISl: KOHTPOJIBHBIX pPadoT,
TECTOBBIX 3aJaHUi, BOMPOCOB ISl 3a4€Ta, a Takke OWJIETOB MJi 3aueTa MPUBEICHHI B
[Ipunoxenun 2.

6.1. @oH/ OLIEHOYHBIX CPEACTB /ISl IPOBEICHUS MPOMEKYTOUYHOM aTTeCTANUMN
00y4arImuxcs no JTUCUHUIINHE (MOIYJIIO)
6.1.1. Ilepeyenb KOMIIETEHI U ¢ yKa3aHUeM 3TanoB ux GopMHpoOBaHMs B Mpolecce
0CBOEHHS 00pPa30BaTeIbHOI MPOrPaMMBbI
B pe3ynbTaTe ocBOSHUS AUCIUTIINHBI (MOTYJIs1) GOPMUPYIOTCS CIIEIYIONINE KOMITETEHIIUN:

Kon B pe3yabTaTe 0cBOeHUs1 00pa30BaTEeILHOM NPOrpaMMbl 00y4arO M CS

KOMIIeTeHIIUH JA0JI7KeH 00/1a/1aTh
OIK-1 Crnioco0eH NpUMEHSTh €CTECTBEHHOHAYYHbIE U O0LLIENH)KEHEPHbIE 3HAHMSI,
METO/bl MATEMATUYECKOI0 aHAJIM3a U MOACIUPOBAHUS, TEOPETUUECKOTO U




OKCIICPUMCHTAJIBHOT'O UCCJICIOBAHUS B HpO(i)eCCHOHaJIbHOI;’I ACATCIIbHOCTHU.

B mporecce ocBoennst 00pa3zoBaTeNbHOM MPOTPaMMBbI JaHHBIE KOMIIETCHIIUN, B TOM
bopMHpYIOTCS TO3TAIHO B XOJ€ OCBOCHHUS
OOYYarOIIMMUCS JTUCHUIUIMH (MOJIyJIei), MPAaKTUK B COOTBETCTBUU C YUCOHBIM ILJIAHOM U

Yyci€ MX OTHEJIbHbIE KOMIIOHEHTHI,
KaJICHJapHBIM IpauKoM ydeOHOTO TIpoliecca.
6.1.2. Onucanue nokasaresjed 1 KpUTepUeB OLCHUBAHUS KOMIICTCHIIMH,
(hopMHpPYyeMBIX 10 HTOTaM OCBOCHH S TMCHMILINHBI (MOTYJIf1), ONIMCAHME IIKAJI

OICHUBaAHMUA

[Toka3zaTeneM OIleHMBAHUS KOMIIETCHIIMM Ha PAa3IMYHbBIX dTanax ux GOpMHpPOBAHUS
ABIISICTCSI JIOCTHKEHUE OOYYAIOMIMMUCS TUIAHUPYEMBIX pe3yJbTaTOB OOyYEHHsS TIO

TUCHUILIMHE (MOIYJIIO).

IInanupyemsble
Koa n Kpurepun oueHnBanus pe3yJbTaToB 00y4eHUs
HauMeHOBaHHe Pe3yAbTaTLI
KOMIIeTEHIH 0o0y4yeHus 1O «HeY/10BJIETBOPHU- «y0BJIETBOPH-
JAMCHUIUINHE TeJLHO» TeJILHO» «X0poro» «OTIMYHO»
3HaTh:
(dbyHIaMeHTaIb-
HBbIE 3aKOHBI
HIPUPOJIBI U
OIK-1 - OCHOBHBIE
Crocoben ¢dusnueckue
3aKOHBI B 00JIaCTH
TIPUMCHSATh
€CTECTBCHHO MCXAHHKH,
- TEPMOJIMHAMHUKH,
06H.[ZI/IH)KeHep— SIIEKTPUYECTBA U | 3HAHHE HA yPOBHE 3HaHue Ha 3HaHue Ha 3HaHue Ha
HBIC 3HAHMS MarHeTu3Ma. OpPHEHTHPOBAHNS, PETPOAYKTHBHOM | aHAIWTHYEC- | CHCTEMHOM
METObI ’ OCHOBHEIE MIpeACTaBICHUH. YpOBHE. KOM ypOBHE. | YpOBHE.
HaIpaBJICHUSA U
MaTeMaTH9ecKo-
0 AHAMH3A 1 BO3MOXKHOCTH
HCTIOJIb30BAHUS
MOJIETTMPOBAHHUS,
nHPOPMAIHOH-
TEOPETHUECKOTO .
HBIX TEXHOJIOTUH
U 3KCTIEPHMEH- (nanee UT) 1z
TaJIbHOTO
pemieHus 3a1a4
HCCIICIOBAHYISI B F———
podecCHOHATb- IpaKTHRYMa.
HOU
JeATeIFHOCTH; Ymers:
> | mpuMeHsITh He umeer
¢du3nueckue HE00XOJUMBIX Ymenue Ha YMmenue Ha YMeHue Ha
3aKOHBI JJIs1 MpeACTaBICHU O PENPOAYKTHBHOM | aHAIWTHYEC- | CHCTEMHOM
pereHus MIPOBEPSIEMOM YpOBHE. KOM ypOBHE. | YpOBHE.
MIPAKTUICCKIX Marepuare.
3amad u




peanu30BbIBATH

HX C IOMOIIBIO
UT.

[Ipou3sBosibHOE
u
JIOKa3aTeIbHOe
CriocobGrocr | BOCTIPOM3BCACH
b YKa3bIBaTh e SHAHIH
Bnaners: Ha YCTHO,
HaBLIKAMHU ocobennocry | THCPMCHHO MM
IIpouzBonbHOE B
IPAKTUYECKOT O He umeer BOCITPOM3BEICHIE u
[IPUMEHEHUS HEOOXOIMMBIX po B3auMoces3n | AoMOHCTPHPYC
o 3HaHUU YCTHO, MBIX
3aKOHOB (PH3HKH MpeaCTaBIeHUu O M3YYEHHBIX N
IMMCbMCHHO HUJIU B JIEUCTBUSIX.
U peau3aly ux MIPOBEPSIEMOM IEMOHCTPHPYEMbI 00BEKTOB, HA ’
¢ nomombsro UT. MaTepuaie. i ux YauTbIBAT 1

X IEUCTBUSX.

JOCTOMHCTBA

>

YKa3bIBasi CBSI3H
M 3aBHCUMOCTH
MEXTY

OTpaHUYCHUS
JJIEMEHTaMHU

CoZlepKaHUs
yueOHOI
JUCLMITIIINHBI

HIxaJjbl OeHUBAHUSA PE3YJbTATOB IPOMEKYTOYHON aTTECTALUU U UX ONUCAHUE:

Dopma npomMexHcymouHoi ammecmayuu: 3a4em.

[TpomexxyTouHas arrectanus oOydwaromuxcsi B (GopMe 3adera MPOBOJIUTCA IO
pe3yJibTaTaM BBINIOJIHEHUSI BCEX BUIOB yueOHON paboThl, MPEIyCMOTPEHHBIX yUeOHBIM
IUIAHOM IO JaHHOM AUCHUIUIMHE (MOYJIIO), TPU TOM YUYHUTHIBAIOTCS PE3YJIbTATHI TEKYILETO
KOHTPOJISI yCIEBAa€MOCTH B TedyeHHe ceMectpa. OIleHKa CTENeHUW JAOCTHKEHUS
OOy4alOUMMUCS TUITAHUPYEMBIX pE3yJbTaTOB OOydYeHHUS MO AUCHUIUIHHE (MOJYIIIO)
MPOBOJUTCS MPENoJaBareyeM, BEAYIIUM 3aHsATHS MO JUCUUIUIMHE (MOJIYJII0) METOAOM
AKCIIEPTHON oneHkH. [1o uroram nmpomMeXKyTo4HOM aTTeCTALMK M0 TUCHUILTMHE (MOIYJIIIO)
BBICTABIIIETCS OLIEHKA «3aYTEHO» UJIU «HE 3aYTECHOM.

K npomexyTo4HOM aTTeCTalu AOITYCKAKTCS TOJIBKO CTYICHTHI, BEIITIOJHUBILHE BCE
BU/JIbI y4eOHOU pabOThI, IPeayCMOTPEHHbIE padoueil mporpaMmMoi o qucuuruinHe Gusuka
KOH/ICHCUPOBAHHOI'O COCTOSIHUS (YCHEIIHO HAIllMCABLINE KOHTPOJbHBIE PAOOTHI, YCHEIIHO

Mnpomecamune TCCThI, BHIMIOJHUBINHUC U 3allTUTUBIINC J'Ia60paT0pHI>I€ pa6OTI>I)

MIxana
Onucanue
OLICHUBAHUSA
BrinonHeHs! Bce BUIBI y4€OHON paOOThI, IPEyCMOTPEHHBIE YUSOHBIMILIAHOM.
CTylleHT JeMOHCTPUpPYET COOTBETCTBHE 3HAHMM, YMEHMI, HaBBIKOB
MPUBEJICHHBIM B TaOJMWIIaX ToOKa3aTejed, onepupyer MNpHOOpPETEHHBIMHU
3aureHo 3HAHUSMHU, YMEHUSIMU, HaBBIKAMH, IPUMEHSAET UX B CUTYyalUsIX MOBBIIIEHHON

CJIOXKHOCTH. HpI/I 9TOM MOTYT OBITH J0MYHICHBI HCE3HAYHUTCIBbHBIC OH_II/IGKI/I,
HCTOYHOCTH, 3aTPYAHCHUS IIPU aHAIIUTHYICCKUX OIICPpAlUAX, IICPCHOCC 3HaHUI
u YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallNH.




He BoinonHeHn oauH wiu 6osee BUIOB yueOHOU paboThl, IPETyCMOTPEHHBIX
y4eOHbIM M1aHoM. CTYJeHT JEMOHCTPUPYET HEMOJTHOE COOTBETCTBUE 3HAHUIA,
q YMEHHM, HaBBIKOB MPHUBEACHHBIM B TaOMUIaX MOKa3aTelel, OMyCKaroTCs
© SATICHo 3HAYUTENbHBIC OIINUOKH, TPOSIBIISETCS OTCYTCTBUE 3HAHMIA, YMEHHH, HABHIKOB
0 psAly TIOKa3aTesel, CTYIEHT UCIBITHIBAET 3HAYUTENIbHbIE 3aTPYJHEHUS IPU

ONCprUpPOBaHUU 3HAHUAMHA U YMCHUAMU IIPU UX IEPECHOCC HA HOBBIC CUTYallUU.

@DoHJ OLIEHOYHBIX CPEJCTB MPEACTABIICH B MPUIIOKEHUAX 1 1 2 K paboueil mporpaMmme.
7. YueOHO-MeTOAuYeCKOe U HH(OPMALIMOHHOE 00ecriedeHue N CIUILTHHBI

a) OCHOBHAs JiMTeparypa:

1. Enudanon I'. . ®uszuka tBepaoro tena [DaeKTpoHHbBIN pecypc]: YuebHoe nocodue. 4-
e wm3a., crep. CII6: Jlams, 2022. - 288 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/210671 (nata obpamenus 04.07.2024).

2. Kurrens Y. Benenne B pusuky TBepAoro tena. [DneKTpoHHBIN pecype] — M.: Hayxka,
1978. — 791 c¢. — Pexum pgoctyma: https://www.studmed.ru/kittel-ch-vvedenie-v-fiziku-
tverdogo-tela fac9143594c.html (mata o6pamenus 04.07.2024).

3. DOnekrpomaretusM. Yacte 2/ coct.: B.B. Hwmxeropomos, H.M. Ky3snenona, JI.B.
BouikoBa. MockBa: Mockosckuii [Tonurex. 2021. — 52 c.

0) 10MOJIHUTEJIbHAA JIUTEepaTypa:

1. Bunraiikun b.E. ®u3uka tBepaoro tena. [OnekTpoHHs pecypc]: M.: MI'TY, 2008. —
336 c. — Pexxum noctyna: https://zlibrary-asia.se/book/2830829/0faf07 (nata oGpamieHus
04.07.2024).

B) DJIEKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypPChl
DIeKTpOHHBIC 00pa30BaTEIbLHBIC PECYPCHI O JAHHON AUCITUILINHE HE TIPETyCMOTPECHEI.

r) [lepeyens pecypcoB cetu UHTEepHeT, HEOOXOAUMBIX /1JIs1 OCBOCHHS AUCHUILINHBI:

Ne HanmenoBanmue Ccbuika Ha pecypc JocTynHocThb
HNHdopManoHHO-cIPAaBOYHbIE CHCTEMbI

Wudopmarmonnsie pecypcest Ce

1 (opar pecyper et http:// www.consultant.ru HocrtymHO
KoncynpsrantlImoc
HHupopManmoHHO-TIPaBOBOM TOpTAI

2 : . .
TAPAHT http:// www.garant.ru HoctynHo
[Mopran ®enepalbHBIX rOCy1apCTBEHHBIX

3 | oOpa3oBaTenbHBIX CTAHAAPTOB BBICIICTO http://www.fgosvo.ru. HocrynHo
00pa3oBaHus

DJIEKTPOHHO-0M0JIMOTEYHbIEe CUCTEMBI

4 | DnexrponHo-6nbmMoTeuHas cuctema Jlanb | https://e.lanbook.com/ Hocrymao
«OTKpBITOE 00pa3oBaHuey - Iardopma, https://openedu.ru/ HoctymHo

5 | mpemnararommasi OHJIaiH-KypcoB



http://www.studmed.ru/kittel-ch-vvedenie-v-fiziku-
http://www.consultant.ru/
http://www.garant.ru/
http://www.fgosvo.ru/

6 Cucrema oHTaiiH KypcoB MOCKOBCKOTO https://lms.mospolytech.ru/ HocrtynHo
[Tonurexa LMS
IIpodeccuonanbHble 6a3bl JAHHBIX
baza maHHBIX HAYYHOH AIIEKTPOHHOMN http://www.elibrary.ru HoctymnHo
7 | oubnmrorexku
(eLIBRARY.RU)

JIMneH31uoHHoe ¥ CBOOOIHO pPacnpocrpansieMoc nmporpaMmmMHoOC 06ecneqe1me, B TOM YHCJIE
OTE€IECCTBCHHOI'O ITPOU3BOACTBA:

Ne| HaumenoBanue Pazpab6orumuk 1O HJoctynHocTh Ccblika Ha Ennnbiii peectp
(npaBoodaaaareiib) (JIMIeH3HOHHOE, poccuiickux mporpamMm 1 9BM
cB00OIHO u B/ (mpu Hamuumn)
pacnpocTpaHsiemMoe)
1 | Astra Linux Common | OOO «PYCBUTEX- JInneH3noHHOE https://reestr.digital.gov.ru/reestr/30578
Edition ACTPA» 3/?sphrase_id=954036

2 | MoitOduc 000 «HOBBIE JInnensnonxoe https://reestr.digital.gov.ru/reestr/30155
OBJIAYHBIE 8/?sphrase_id=943375
TEXHOJIOI'MIN»

[Tose3nbie yueOHO-METOAMYECKHE U HHPOPMAITMOHHBIC MAaTePHAIIbI MPEICTABICHBI Ha
canre: https://mospolytech.ru

[lepeuenr mporpaMMHOTO oOecnedYeHHus, TMNPUMEHEHHE KOTOPOrO BO3MOXHO B
o0pa3oBaTeNbHOM  IIpolLlecCe, TMPHUBEAEH B  OOIIEH  XapaKTEepUCTHKE OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIbHON MPOrPaMMBI BBICIIETO 0OPA30BaHUS.

8. MarepuajbHO-TeXHHYECKOE o0ecnevyeHne JUCHIUILIHHBI.

Cneunanu3upoBaHHas  ydeOHas  jabopatopusi  kadeapol  «DPuszukay 10
anektpudectBy: Aya. IIK331, ocHamieHHasi, B TOM 4YMCJE, MCIOJb3YEMbIMU B JaHHOMU
paboueit mporpaMmme J1a00paTOpHBIMU ycTaHOBKaMu «Phywey:

l. «W3yuyeHue  TeMmmepaTypHOW  3aBUCHUMOCTH  CONPOTHBIICHHUS  METALUIOB U
MIOJIyTIPOBOJIHUKOB)

2. «MccnegoBaHre MAarHUTHBIX CBOMCTB (heppOMarHeTUKOB

3. «zyuenue addexra [leapThen

U J1p.
9. MeToanueckne peKOMEHIANUN VIS CAMOCTOSATEILHO pa0doThI CTYICHTOB

Tema 1. «OcHOBBI KpHcTamIOrpadum.

CTyneHT AOKEH MOATOTOBUTHCS K YCTHOMY OIPOCY B XOJA€ MOATOTOBKH K JOMYCKY K
nabopaTopHOil paboTe, BBIIOJHUTH JA0OPATOPHYIO pPabOTy M MOATOTOBUTHCA K
MPEJICTABICHUIO PE3yIbTaTOB U3MEPECHHI Ha €€ 3alluTe.

Tema 2. «OCHOBBI KPUCTATIODUZUKI.

CTyneHT N0JKEH MOATOTOBUTHCS K YCTHOMY OIPOCY U PELIUTh 3a/1a4u, Ipe/jiaraeMble s
CaMOCTOSITENIFHOTO PEIICHHs, a TAaKXe IOATOTOBUTHCA K BBHIMOJHEHHIO M 3allUTe
n1abopaTopHOI pabOTHI.

BBINOJIHEHUIO KOHTPOJIbHON PaOOTHI.


http://www.elibrary.ru/

Tema 3. «Ynpyrue CBOMCTBA TBEPABIX TE.

CTyeHT IOKEH PELIUTD 3a/1a4H, IPEIJIaraeMble JIJI1 CAMOCTOSITEIbHOTO PEIICHUS, aTAKXKE
MOJATOTOBUTHCS K KOHTPOJIBHOM paboTe, K BHIMOJHEHUIO U 3aIUTE TaO0paTOPHOI pabOTHI.
Tema 4. «IIoBEpXHOCTHBIE SBICHUSY.

CTyeHT AOJDKEH MOATOTOBUTHCS PENIUTH 33J1a4u, MPEIaraeMble ISl CAMOCTOSTEIBLHOTO
pElLICHUsI, a TAKXE€ MNOATOTOBUTHCS K TECTUPOBAHUIO W K BBHINIOJHEHUIO M 3allUTE
nabopaTopHOIl pabOTHI.

Tema 5. «/Iudnexkrpukmny».

CTyneHT NOMKEH PEemuTh 3a7add, IpeAyIaracMble UL CaMOCTOSITEIBHOIO PELICHHS W

MOATOTOBUTHCS K BBHITTOJIHEHUIO U 3aLTUTE JIa0OPaTOPHOU pabOTHI.

Tema 6. «KBaHTOBBIE Y3PPEKTHD).

CTyIeHT NOJKEH PEINTh 33/1a4U, IPEIJIaraéMble 11 CAMOCTOSTEIbHOIO PEMICHUS, ATAKKE

MOJATOTOBUTHCS K KOHTPOJIbHOM paOOTE U BBIMOIHEHUIO U 3alUTe J1a00paTOpHOM paboTHhI.
Tema 7. TepMO3JIEKTPUUECKHUE CBOWCTBA.

CTyIeHT 10JKEH MOATOTOBUTHCS K YCTHOMY OMIPOCY U PELINTh 3aJ]jauu, IIpe/jiaracMble Js
CaMOCTOSITEJILHOTO PEIICHUS TMOJATOTOBUTHCS K BBHITIOJHEHHUIO M 3alllUTe JabopaTOpHOM
paboTHhLI.

Tema 8. « MarHUTHBIC CBOMCTBAY.

CTyneHT JOJDKEH PEelIuTh 3a/1auu, IIpeiaraeMple JUIsl CaMOCTOSITEILHOTO PEIICHUS, U
MTOATOTOBUTHCS K BBIMIOJHEHHIO 1 3aIIUTE JIAOOpaTOPHOU PabOTHI.

Tema 9. «OnTHueckue CBOMCTBA»

CTyneHT TOJDKEH PEIINTh 3aJa9H, TpeiaraeMble Il CAMOCTOATEIHHOTO PEIICHUS, U
MOATOTOBUTHCS K BBIMIOJHEHUIO U 3aIlUTE JIAOOpATOPHOU PabOTHI.

9. MeTtoaudeckue PEKOMEHIAIUMA IJISl IpenmoaaBaTe/ist

KonTponpHble paboThl MUIIYTCS NPU MOATOTOBKE K JOMYCKY K J1aDOpaTOpHOM
pabore. Bpems HanncaHusl KaXA0W KOHTPOJIBHON padOThI TOJKHO COCTaBIATh 20 MUHYT.
Kpurepun oLieHKH KOHTPOJIBHOM pabOThl B COOTBETCTBUM C MMyHKTOM 6.1.2 cienytonue: 2
— pelieHre 3a1auu (paKTUUYEeCKH HE HAa4yaTo; 3 — pellleHUue HayaTo, HallMCaHbl NPaBUIIbHbIC
UCXOAHbIe (OPMYJIbI, HO OTCYTCTBYIOT BBIBOABI U3 HHUX; 4 — pelIeHHE €eCTh, HO C
HEeJ0YeTaMu, HallpuMep, NPy HATMYMK TPABUIBHOTO 0OOCHOBAHHOI'O OTBETA B OOLIEM BUJE
JOIYIEHbl BBIYUCIUTENbHbIE OIIMOKH; 5 — TOJIY4YeH MpaBWIbHBI OOOCHOBaHHBIN
YUCJICHHBIN OTBET.

biiankoBoe TeCTUpPOBaHKME TPOBOAUTCS MPHU 3aIIUTE JIabopaTopHOU padoThl. B Tecte
CTYJIEHTY MpeajaraeTcsi NaTh 3aJaHuid. TecT oleHMBaeTcs MO JABYXOAJJIbHON LIKaJe:
3aueT-He3auyeT. TecT 3aunThIBaeTCs, €U TPU 3a/1aHUsl U3 TISTH C/IEJIaHbl BEPHO.

VY CTHBIN 0npoc NpOBOAUTCS Ha JIaDOPATOPHOU padOTe MO MpeAsiaraeMbIM BOIIPOCAM
U SBIISIETCSI UHTEPAKTUBHOW (QOpMOHM MpoBeAeHUs 3aHATHS. Pe3ynbTar OleHHBaeTcs Mo
ABYXOaJUIbHOM 1IKaje: 3aueT-He3aueT. Jlo Tex mop, moka He OyAeT Mody4yeH 3a4deT, padora
HE MOKET CUUTATHCS 3aAIUIIEHHOMN.

IIporpamma cocraBieHa B COOTBETCTBHM ¢ DenepalbHbIM — IOCYyAApCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHMs IO HAIMPABICHUIO TMOATOTOBKH
Oakanaspos 22.03.01 MaTepuaJioBeieHHe U TEXHOJOTHH MATEPHAIOB



IIpunoxenue 1 x
paboueii mporpamMme

MUWUHUCTEPCTBO HAYKU 1 BBICIIET'O OBPA30BAHUS POCCUNCKOW ®EJIEPALIUNA
®EAEPAJIBHOEIOCY JAPCTBEHHOEABTOHOMHOEOBPA3OBATEJIbHOEYYPEXXIEHMEBBICILIETOOBPA30OBAHHS

«MOCKOBCKHUM MNOJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHUH MMOJIUTEX)

Hanpasnenue noaroToBku:
29.03.03 «TexHosorust NOAMrpapuIecKoro ¥ ynakoBO4HOro Npou3BoaCTBa»

®dopma o0yudeHus: ouHas

Bun HpO(l)eCCI/IOHaJ'IBHOI‘/JI ACATCIIBHOCTH HayLIHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ U TEXHOJIOTHYSCKUI

Kadenpa «Duznkay

®OH/] OLIEHOYHBIX CPEJICTB
MO JUCIATIJINHE

duszuka KOHACHCHPOBAHHOI'0O COCTOSITHUA

CocraB: I. [TaciopT (hoHIa OLIEHOYHBIX CPEICTB

II. Onucanue OIIEHOYHBIX CPEJICTB:

KOMIUIEKTBI KOHTPOJIbHBIX padoT (K/P)

. (onx recToBbix Bompocos (T)

IIPUMEPHBIE BOIIPOCHI 17151 3alUThI JabopaTopHOoil paboTs! (3JIP)
oOpaszery Omera Jijist 3a9eTa U BOIPOCHI JIJIS TIOJTOTOBKH K 3a4eTy (3)

BN

CocraBuresn:
[Tpodeccop kadenpn «Duznkay
n.b-M.H

A.A. Conun
Mocksa, 2024roxa



Taomuma 1

IHACHOPT ®OHJA OHEHOYHBLIX CPEJACTB

dusuka KOHJICHCHPOBAHHOT'0 COCTOSTHUSA

dI'oC BO

B nporiecce ocBoeHMs JTaHHOM TUCHUTITUHBI CTYACHT (POPMUPYET U IEMOHCTPHUPYET CIIEAyIONIUe 001enpodeccuoHaJIbHble KOMIETEHIIUH:

KOMIIETEHIIHA IlepeyeHb KOMIIOHEHTOB Texnonmorus |Popma CreneHu ypoBHeil 0CBOeHUSI KOMIIETEHIIUMH
HH- OOPMYJINPOB- ¢dopMupoBa |OLIEHOYHOIrO
JIEKC KA HUS cpeacrpa**
KOMIIETEeHIIH
7]
OIIK-1 Crocoben pemarb 3HaTh: Jlexmus, 3JIP, Ba3oBbliii ypoBeHb:
331391, OTHOCSIINCCS v ®yHIaMeHTATbHbIE 3aKOHBI IPUPOJIBI | CAMOCTOATENb KP, BOCIIPOM3BOJICTBO IOJTYYEHHBIX 3HAHUI B XOI€ TEKYILETO
K npodeccroHanbHOR ¥ OCHOBHEIC (pM3HYECKHE 3aKOHBI B Has paboTa, T, KOHTPOJISI X TIPOMEKYTOUHOH aTTECTALMN.
JIESITeIILHOCTH, 00JIacTH MEXaHWKH, TEePMOANHAMUKH, CEMUHapCKue 3 TTOBBIIEHHDI YPOBEHD:
MMPpUMEHAA MCTObI , OJIEKTPUYIECTBA U MarH€TU3Ma. 3aHATHUA, yMeHHE HECTAHIAPTHO OTBEYATh HA IOCTABICHHBIE
MOJCIIMPOBaHMs, OCHOBHEBIE HampaBJICHUS U BbIITOJIHCHHE BOTPOCHI
MaATCMaTUYCCKOTI'O BO3MOXXHOCTH HMCIIOJIB30BAHUS J'Ia60paT0pHI)I
aHan3a, MH(OPMAIIMOHHBIX TEXHOIOTHH (#ayiee | X pabor ¢
€CTECTBEHHOHAYYHBIE U UT) niist pererust 3a1a4 GU3NUIECKOTO | [TOMOLIBIO
OOIIICHHKCHEPHBIC MPaKTHKyMa. IU(pPOBBIX
3HaHUS. YMern: HWHCTPYMEHTOB

v TlpuMmeHATh GU3NYECKUE 3aKOHBI IS
pelIeHns MPaKTUIECKUX 337249 U
peanu3oBbIBaTh UX ¢ momoubio UT.

Baanern:

v HaBbIKaMu [IPaKTHYECKOTO
MPUMEHEHUS 3aKOHOB (DU3UKHU U
peasnnzanuu ux ¢ nomouipro UT.




**_ CoxparieHus GOpM OLIEHOYHBIX CPEACTB CM. B priioxennn 2 x PIT.



OIIMCAHUE OHEHOYHBIX CPEIACTB

[punoxenue 2
K paboueii mporpamme

Hepeqem, OCHOYHBIX CPEACTB IO TUCHUIIJINHE Du3nKa KOHJIEHCHPOBAHHOIO COCTOSTHUS

N Haunmenona- [IpencraBnenue
o
oC HHUC KpaTkast xapakTepucTuka OLEHOYHOr'0 CPE/ICTBA OLICHOHOr0 CPCICTBA
OIICHOYHOTI'O B ®OC
Kontponrsnas |Cpenctso IIPOBEPKHU MEHUH  INPUMEHSATH
P pea POBEp Y p KommuiekT KOHTPOIBHBIX
1 pabora MOJydYeHHbIE  3HAaHUS  UIS  peUIeHHs  3a7ad .
3aJlaHui IO BapuaHTaM
(K/P) OTIpeJIeJIEHHOT0 THIIA TI0 TEME WU pa3Jely.
Cucrema CTaHJApTHU3UPOBAHHBIX 3aJJaHNH,
Tecr MO3BOJISIIOINAs  aBTOMAaTU3MPOBAaTh  MPOLEA .
2 p o p yp-‘f doHT TECTOBBIX 3aJaHUI
(T) U3MEPEHUS YPOBHS 3HaHUHN u YMEHUH
oOyJarorerocs.
3 CpencTBo MpOBEpPKHM YMEHHH M HaBBIKOB IO
aruTa
1360 TTO Hojf [ACTIOTB30BAHMUIO nabopaTopHoro oOopynoBaHusi W | IIprMepHbIe BOpOCH
3 pg 60TE . N3MEPUTENBbHBIX npudopoB, o0paboTke JUTSL 3aIIATBI
(3J1P) PKCIEPUMEHTAIBHBIX JTaHHBIX M WX CPaBHEHHIO C | JIAOOpaTOPHBIX paboOT
TEOPETUYECKUMHU pacyeTaMH.
CpencTBo npoBeeHUS MPOMEXKYTOYHON aTTeCTalllH Bompock! s
4 Bauer II0 pe3yJjibTaTaM BBIIIOJIHCHUA BCCX BUIOB yqe6HOI/I IOArOTOBKH K 3a4eTy,
3) paboThl B TEUEHHMM CEMEeCTpa C IPOCTABJICHUEM | IPUMEPHI 3aYE€THBIX
OuseroB

OIICHKHU «3a4YTCHO» HUJIN «HE 3a4YTCHO».




MUHUCTEPCTBO HAYKH M BBICIIETO OFPA3OBAHUS POCCUMCKOI ®EJIEPALIVN
(enepabHOE TOCY1apCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIET0 00pa30BaHUs
MOCKOBCKHI MOTUTEXHUUECKUN YHUBEPCUTET

Hanpasnenne noaroroBku: 29.03.03 «TexHosorus mourpaguyeckoro H ynakoBO4YHOro Npon3BoICTBa»

Kadenpa duszuka
KomiuiekT 3a1aHuil 1JII KOHTPOJILHOM PadoThI

110 JUCHUIIJINHEC duszuka KOHACHCUPOBAHHOTI'O COCTOSIHUSL

dopma TeKyIIero KOHTPOJIsI, TPOBEPSIOIIasi CTENEHb OCBOSHUSI KOMIIETEHIINHT
OIIK-1

1). Hammucats WHIEKCHI HampaBJICHHUS MPSIMOM, mpoxojsiiei yepe3 y3usl [[200]] u [[001]]
1 | xybuueckoit npumuTHBHON pemerku. ([-201]).

2). Hanmucatp unexkcsl Musuiepa sl INIOCKOCTH, cojiepKaniei y3ibl ¢ uaaexkcamu [[200]], [[020]]
2 | u[[001]]. Pemerka kyOuyeckas, npumutusHas. ((112)).

3). Berancianute yaenbHBIEC TETIOEMKOCTH ¢ KPUCTAIUIOB ATFOMUHIS M MEITU 110 KJIACCHYECKON

3 | teopun termoeMkocTH. (c(Al) = 925 JIx/(xr-K); c¢(Cu) = 390 Ix/(xr-K)).

4). Onpenenutb MaKCUMalIbHYIO YaCTOTY max COOCTBEHHBIX KOJICOAHHMHA B KpHCTaie 30JI0Ta IO
4 | teopun Jle6as. Xapakrepuctuueckas Temneparypa Op pasaa 180 K. (0max = 2,4:10%3 I'n).

5). InuniepuH moaHsUICA B KAMWUISIPHON TpyOKe Ha BBICOTY A = 20 MM. OnpeieInTh MOBEPXHOCTHOE
5 | HaTsHKEeHUE O INIMIEpHHa, ecI AuameTp d KaHaia TpyOku paseH 1 Mm. (6 = 62 MH/m).
6). K oOkiamkaM IIOCKOTO KOHIEHCATOPA, PACCTOSHHE MEXKAY KOTOPBIMH d = 1 cM, NIPIIIOKEHA

pasHocTs moreHmuanoB Ad = 2 kB. KonneHcarop 3amoiHsSeTcss JUINEKTPUKOM C
6 | BocnpuumuuBocThIo = 0,08. Onpenenuts nouspusamuio P gusnexrpuka. (P = 0,14 MxKin/m?).
7). Ilpu kaKo# HANIPSDKEHHOCTH E 3JIEKTPOCTATHIECKOTO TTOJIS B mmyektpuke (¢ = 3,0)

7 | momspmsanus nocturuer sHageHns 0,20 MKi/m?? (E= 11 MB/m).

8). IIOTHOCTL TOKA j B AIFOMMHMEBOM IIpoBOJe paBHa 1 A/Mm>. HaiiTu cpemHIon cKopocTh <v>
YIIOPSI0YEHHOTO JIBMKECHUS 3JICKTPOHOB, I0JIarasl, YTo 4YMCIO CBOGOIHBIX 3JIEKTPOHOB B 1 cm?
8 | aTfOMUHMA PAaBHO YHMCIY aTOMOB.

9). B MeZIHOM MPOBOJHUKE JAIUHOM / = 2 M M IIIONIa/bI0 NoIepedHoro cedenus S = 0,4 MM2, uaeT
ToK. ITpn 3TOM execexyHIHO BhiAemnseTcsa KoaudecTBo TemoTel O = 0,35 /x. CKOJIBKO 2JIEKTPOHOB
9 | Nmpoxomur 3a | ¢ yepes nonepeyHoe CEYEHNE ITOTO MPOBOTHHUKA?

10). OnpenenuTs TemMrepaTypy BeIpoxaeHUs 1o MeTaia, €Ciu 3HaueHue ero sHeprun depmu £y =
10 | 13B. (7o =1,16 -10* K).

11). CobcTBEeHHBIH MMOTYIPOBOIHUK (TepMaHUi) IMEET IIPH HEKOTOPOil TeMIieparype ynelbHOe
conpotusienue p = 0,48 Om-M. OnpeaenuTs KOHIIEHTPAIMIO # HOCUTENEH 3apsiia, ecliu
HOJBHKHOCTH by M b, 3IEKTPOHOB M JILIPOK COOTBETCTBEHHO paBHbl 0,36 u 0,16 M%/(B-c). (n =
11 | 2,5-10" m3).

12). ToHKas MacTHHKA U3 KPEMHUSI IINPUHOM / = 2 cM IoMelieHa NepIeHANKYISPHO JINHASM
MHYKIMKM OJHOPOJHOTO MarHuTHOro nojs (B = 0,5 Tin). Ilpu miotHocty Toka j = 2:10° A/mm?,
HaIpaBJIEHHOTO BJIOJIb TUIACTHHBI, XOJUTOBCKAsl pa3HOCTh MOoTeHIManoB Uy okasanachk paBHoH 2,8 B.
12 | OnpepenwTh KOHIEHTPAIMIO 7 HOCUTENEH 3apsaa. (n = 5,25 106 m3).

13). KakoBa ammHa BOJHBI A MOHOXPOMATHYECKOTO PEHTTEHOBCKOTO H3Jy4YEeHHs, MaJaloliero Ha
KPHCTAJUT KalbLUTa, €cli AU(PaKIHOHHBIA MAKCUMYM IIEPBOTO MOPs/IKa HAOII0AAeTC s, KOTria Yol
9 MexIy HampaBlieHHEM MaJaroIero W3JIyueHHs W TpaHplo Kpuctamia paseH 3°? PaccrosHue d
13 | MexIy aTOMHBIMH IUIOCKOCTSIMH KpUCTallIa IPUHATH paBHBIM 0,3 HM. (A =31 mm).

14). ITnacTMHKY KBapla TOJIIMHON di = 2 MM, BBIPE3aHHYIO MEPICHIUKYJIIPHO ONTHYECKOH OCH,
TIOMECTHII MEXy MMapayieIbHBIMUA HUKOJISIMH, B PE3yJIbTaTe Yero IUIOCKOCTb IOJIIPU3aIlN CBETa
MMOBEpHYIAch Ha yrol @ = 53°. OnpeaenuTs TOMIUHY > TNTACTUHKH, IPH KOTOPOH TaHHBIH

14 | MOHOXPOMATHYECKUN CBET HE MPOXOAMT dyepe3 aHanmuzarop. (d> = 3,4 Mm).

15). MakcuMyM CIIeKTpaIbHOM ITIOTHOCTH SHEPTeTHIECKON CBETUMOCTH (T*),T)max IPKOU 3BE3/IBI
15 | ApKTyp NPHUXOAWTCS HA JUIMHY BOJHBI Am = 580 HM. [IpuHuMas, 4TO 3Be3qa M3IIydaeT Kak 4YepHOe




TeJo, ONpeeTuTh TeMueparypy 7 moBepxaoctu 3Be315l. (7= 4,98 xK).




MUWHUCTEPCTBO HAYKH U BBICLLIET'O OBPA30OBAHU S POCCUNCKON OENEPAIINN
(heneparbpHOE TOCYTAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE yUPEKICHUE BBICIIEro 00pa3oBaHus
MOCKOBCKHIA MTOJUTEXHUUECKUH YHUBEPCUTET

HanpaBnenue noaroToBku:
29.03.03 «Texnosorus noJurpaguueckoro  ynakoBo4Horo nNpou3BoicTBay

Kadenpa Ouszmnka

@doH TECTOBLIX 3aJaHUN

0 JUCHUIUINHE ®PU3UKa KOHAEHCHPOBAHHOTO COCTOSIHUS

dopma TeKyIIero KOHTPOJIsI, TPOBEPSIOIIasi CTENIEHb OCBOSHUSI KOMIIETEHIINHT
OI1K-1

1. Monspnas terioemkocTs kpuctaiuia npu HU3KUX remneparypax

He 3aBucut ot Temneparypsl 1 paBHa 3R

[IponopumoHanbHa TemMeparype

N3meHsieTcs Kak KBaipaT TeEMIIEpaTypbl

* M3mensieTcst Kak KyO TeMIlepaTyphbl

2. ConpoTUBIEHNE KPUCTATIMYECKUX TPOBOTHUKOB ONPEAEISAETCS
PaccesiHueM 371€KTpOHOB Ha y3J1aX KpUCTAIIIMYECKON PELLETKN

* PaccessHuEM AJIEKTPOHOB HA HEOTHOPOAHOCTSIX KPUCTAIIMUECKON PEIIETKH
B3anMozencTBreM ¢ qplpKamMu BaJI€HTHOW 30HBI

3. CranbHo (cepeOpHUCThIi) U TpadUTOBBIN (UEPHBIN) CTEP>KHHA HATPETHI 10 OJTHHAKOBOM
BBICOKOM

Temrneparypsl. Kakoii crepskeHb Oy€T CBETUTBCS SpuUe:

CranbHoi

* I'paduToBBIit

OanHaKOBO

4. Yucno aTOMOB, IPUXOSIIEECs Ha AIEMEHTAPHYI0 00BEMOLIEHTPUPOBAHHYIO SUEHKY
KpHUCTaJlia,

paBHO

(@)117151

* JlBa

Bocemp

JleBsTh

5. ®OHOHBI ABJISIIOTCA

* bozonamu

depMuoHaMU

bapronamu

HuskouactoTHbIME (hOTOHAMU

6. Monsapnas TerioemkocTs kpuctaiuia npu BBICOKUX temneparypax

* He 3aBHCUT OT TemmiepaTypbl U paBHa 3R

[IponopumonanbHa TemMnepaType



N3mMenseTcs kak KBapaT TEMIIEPATy Pl

N3mensiercs kak KyO TemmepaTypsl

7. IHTEHCUBHOCTB U3TY4YEHUS C HarpeTOi MOBEPXHOCTH

He 3aBucur ot Temneparypsl

[IponopunonanbHa TEMIepaType

[IponopunonansHa T3

* [IponoprimonanpHa T4

8. dusnueckuii cMbicn TemnepaTypsl [lebast:

Temnepatypa, mpu KOTOpPO B KpHcTasuie BO30YyKAat0TCs (POHOHBI
Temmnepatypa, Ipu KOTOPOI SHEPTETUUECKUI CIIEKTP (POHOHOB HAUMHAET CKa3bIBAaTHCS HA
TEIUIOEMKOCTH KpHCTalia

* Temnepatypa, COOTBETCTBYIOLIAasi MAKCUMAJIbHO BO3MOXKHOM SHEPTruu (POHOHOB
Temmnepatypa, cooTBeTcTBYIOLIas 3HEprun PepMu B KpUcCTaLIe

9. ®oHoHBI TOJO0HBI (POTOHAM, TaK KaK Y HUX OJUHAKOBBI (OTMETHTE YTO):
CreneHb BBIPOXKIEHUS (KOJUYECTBO BO3MOKHBIX MOJISIPU3ALil)

* CTaTUCTHKA 3alI0JTHEHUS Pa3pEeLIeHHBIX COCTOSIHUN

MakcumanbHas 4acToTa

CxkopocTb

10. IIpu BBIHYKACHHOM M3JIy4Y€HHH Y U3IyUYEHHOTO (DOTOHA M BBIHYKJAIOILET0 (HAJIETAIOLIETO)
(hoTOHA COBMATAIOT:

Tonbko yacroTa u aza

Tonbko nonspuzanus

Tonbko HampaBieHHE PaCIPOCTPAHEHUS

* Bce BplIenepeyrciIeHHOe

11. ConpoTHBiIeHNE NPUMECHOTO MOJYIPOBOAHMKA n-Tuna rnpu T=0 K
PaBHO Hym1O

PaBHO OeckoHEUHOCTH

* 3aBUCUT OT KOHIIEHTPALIUU IPUMECH

3aBHUCHT OT IIOJIOKEHUS ypOBHS Pepmu

12. DnexTpoHHas TEMIOEMKOCTh METAJUIOB MPU HU3KUX TEMIIEpaTypax

* [IponoprmonansHa T

[TponopiponansHa T2

I[Tponopunonansua T3

IlocTosiHHA 1 HE 3aBUCUT OT TEMIIEPATYPbI

13. DnekTpoHHas TEIUIOEMKOCTh METAJUIOB TP KOMHATHOW TeMIIEpaType
PaBHa no0BUHE TEMIOEMKOCTH PELIETKH

PaBHa TENI0€MKOCTH PELIETKH COrIacHo 3akoHy Jlemonra-IItu

* MHOro MeHbIIIe TEMI0EMKOCTH PEIIETKH

I[Tponopiuonansua T3

14. I'ne pacnionosxena sneprus depmu y cOOCTBEHHBIX OTYITPOBOIHUKOB
BO6n13u BaneHTHON 30HbI

BOau3u 30HbI TPOBOAUMOCTH

* BOnmu3u cepeHbI 3aNpeIIeHHON 30HbI

BO6nu3u npuMecHoOro ypoBHs

15. IonynpoBoiHUKH

* IIpu HOpMaNbHBIX TEMIEPaTypax MPOBOAST JIEKTPUUECKUN TOK, a IIPU HUZKUX SIBIISIOTCS
U30JISITOpaMH

BolTankuBaroT u3 cedst MarHUTHOE I10J1€ IPY HU3KUX TeMIIepaTypax
IIpoBOZAT TOK TOJNBKO B OJJHOM HAIlpaBJIE€HUH

[Ipu HOpMaNbHBIX TEMIEPATYPAX ABIISAIOTCS U30JIATOPAMU

16. B 061acTi KOMHATHBIX TeMIEpaTyp TEMIOMPOBOIHOCTh AUIIEKTPUUECKUX MOHOKPUCTAIIIOB
MPUOIU3UTEIBHO U3MEHSETCS 110 3aKOHY:



exp(T)
TZ

*T-1

17. TeniaonpoBOAHOCTb METANTUYECKUX CILJIABOB

Bpiie, yem y 4MCTBIX METaNIOB

* Huxke, 4eM y YHCTBIX METaJUIOB

[IpakTHuecKkn OAMHAKOBA C TEIJIONPOBOAHOCTHIO UACTHIX METAIIIOB

18. C yBenuueHue TemnepaTypbl CONPOTUBIECHUE MOTYTPOBOAHUKOB

VYBenuuuBaercs

* YMeHbIaercs

He uzmensercs

3aBHCUT OT THIA NOJIYIPOBOJIHUKA

19. IIpu npunoKeHUU K p-n NEPEXOAY HAMPSHKEHHS B IPSMOM HalPaBJICHUU

* Bo3pacTaeT TOK OCHOBHBIX HOCHTENEH 3apsiaa

Bo3spacraer TOk HEOCHOBHBIX HOCHUTEIIEH 3apsiia

Tok He MeHseTcs

Tok OCHOBHBIX HOCUTEJIEH 3apsiia KOMIIEHCUPYETCS TOKOM HEOCHOBHBIX HOCUTENIEH 3apsaa
20. Cpennss ninuHa cBoO0AHOrO npodera GOHOHOB B IUANEKTPUYECKUX MOHOKPUCTAILIIAX B
obmnacti

BBICOKHX TEMIIEPATyp COCTABIISIET BEIMUNHY

[Topsinka MM

[Topsinka MM

* [Topsiaka aHTCTpEeM

21. Y neapHOE 3JIEKTPUUECKOE CONPOTUBICHUE aMOP(GHOTO MeTalljIa (METAUTMYECKOTO CTEKIa) B
00JacTi KOMHATHBIX TEMIIEPATyp U3MEHSIETCS MO 3aKOHY

exp(T)

T-l

*TO

22. TennonpoBOJHOCTh aMOP(HBIX TUIIEKTPUIECKUX MAaTEPHATIOB B 00JIACTH KOMHATHBIX
TeMIEpaTyp

OOBIYHO:

YomwiBaeT 1o 3akony T-1

He n3mensiercs ¢ poctom TeMiepaTypsl

* PacTeT ¢ yBeJIMYEHHUEM TeMIIEpaTyphl

23. JlerupoBaHue TUAIEKTPUIECKOTO KPUCTAJUIA B 00JIaCTH KOMHATHBIX TEMIIEPATYP
CyLIeCcTBEHHO CHUXKAET TEIIONPOBOIHOCTh

[ToBpIlIaeT TEMIONPOBOAHOCTD

* CHIKAET TETIONPOBOAHOCTh HE3HAYUTENBHO MPHU MaJIbIX KOHIICHTPAIUSIX HOHOB MPUMECH
24. IlepexpbITHe BaJEHTHOM 30HBI U IIyCTOM 30HBI IPOBOAMMOCTHU XapaKTEPHO IS
[TonynpoBoaHuka

* Merasia

Jwuanexrpuka

CBepXIIpoBOIHUKA

25. Y nenpHas MpOBOJMMOCTb METAJIJIOB OMMCHIBAETCS POPMYJION S = enu, e U — MOABUKHOCTh
3JeKTPOHOB. UTO B JaHHOM ciiy4ae n?

[TosnHas KOHLEHTpAaLUs 3JIEKTPOHOB B METAJIJIE: N = No

KonnenTpanus HecriapeHHbIX 31eKTpoHOB BOIM3U noBepxHoctu @epmu: n = (3kT/p) no, rae p -
sHeprus Gepmu

* KoHneHTparus 3JeKTPOHOB B 30HE MTPOBOIUMOCTH

26. B ciyuae rekcaroHajJlbHOM KpUCTAUIMYECKON PEIIETKU ¢ TUIOTHEHIIEH YTaKOBKOM
OTHOIICHUS

MapaMeTPOB PEIIETKHU C/a JJIsl pa3HBIX BEIIECTB:



CyI1IeCTBEHHO pa3IuvaroTCs

[Tpubnu3uTENBHO OTUHAKOBEI

* PaBHEI 1

27. KoopAMHAIIMOHHOE YMCIIO ¢ HANMEHBIITUM PAJHNYCOM B CTydae IIOTHEHIIICH yITaKOBKH
paBHO:

*12

6

o0

29. Ock cuMMeTpHH 5-TO TOPSAKA B YIIOPSIIOYEHHBIX Cpeax

Yacro BcTpeyaercs

Hukorna He OpiBaeT

* BeTpeuaercs B cilydae KBa3UKPHCTAILIOB

30. B cirygae poMOUUueckoil CHMMETPUH YHCIIO TAPaMETPOB PEIIETKU PABHO:

2

*3

1

31. B cityyae rekcaroHajaibHOM CUMMETPHUH YHCIIO TAPaMETPOB PEUIETKH PABHO:
*2

3

6

32. B cityyae TeTparoHaJIbHOM CHMMETPUHU YUCIIO MAPAMETPOB PEIIETKH PABHO:
4

*2

1

33. Ha oy sn1eMeHTapHYO SYCHKY IPaHEeIIEHTPUPOBAHHON KyOUUECKON PEIIeTKH MPUXOIUTCS
n

y3J10B:

*n=4

n=2

n=3

34. Ha oaHy 31eMeHTapHYIO Y€Ky 00beMHOIICHTPUPOBAHHON KyOHYECKOH penIeTKH
MPUXOJUTCS N

Y3J10B:

n=4

*n=2

n=1

35. Ha oany sneMeHTapHY!o siueiiky (poMOndecKyto 0a301eHTPUPOBAHHYIO) IPUXOIUTCS N
y3J10B:

*n=2

n=4

n=3

36. B cnyuae MOHOKJIMHHOM CUMMETPHUH YHCJIO TApaMETPOB PELIETKH PABHO:

1

*4

3

37. B city4ae TPUKIMHHONM CUMMETPHUH YUCIIO TApaMETPOB PEUIETKU PABHO:



3

4

*6

38. KoopauHaImoHHOE YMCIIO ¢ HAMMEHBIITUM PaInyCcoOM B ciiydae 00beMHOIICHTPUPOBAHHON
KyOM4ecKOM peleTKy paBHO:

12

*8

4

39. Kax /101 II10CKOCTH MPSIMON PEIIETKH B 00paTHOM MPOCTPAHCTBE COOTBETCTBYET:
* V3en oOpaTHOM perieTku

[11nockocTh 0OpaTHOM peleTKu

CemeiicTBO TOUYEK BJI0JIb OHOTO HANpPaBJICHUS

40. BuHTOBBIE TMCIOKALIMH CYLIECTBEHHO BIUSIOT Ha

MexaHnuecKue cBOICTBa KpHcTaia

* CKopocTh pocTa KpHcTasuia

Temnogusnueckue cBoiicTBa KprcTauia

41. 3nauenue ko3 dunuenta [lTyaccona st TBEpIIbIX TET BAPbUPYETCS B Mpeaeax:
Or0 ol

*Or0mol/2

Orl o2

42. 115 NOJIMKPUCTALTNISCKUX MaTepUaioB cooTHomenue Moy KOura u moayns casura E/G
PaBno 1

* PaBHO mpuOIM3HUTENBHO 3

Cy111eCTBEHHO pa3In4yHO

43. YBenuueHue KOJMYecTBa JUCIOKAIMI B KpUCTAILIIE

[IpakTyecku He BIMUAET HA MEXaHUYECKYIO IIPOYHOCTh

OAHO3HAYHO CHUKAET MEXaHUUYECKYIO IPOYHOCTh

* MOeT MOBBICUTh MEXaHHUUYECKYIO IPOYHOCTh

44. ITyTh NOBBILICHUSI MEXaHUYECKON MPOYHOCTH TBEPJbIX TEN:

Wzrorosnenue 6e31e(heKTHBIX KPUCTAIUIOB

MaxkcruManbHOE HCKaKEHUE CTPYKTYPbl KpUCTaJLIa

* O0a BapuaHTa

45. 3navyeHue TMHEHHOTO KOod(hpuImeHTa TerIoBOT0 pacIMpeHHs KPUCTAJIIIOB B 001aCTH
KOMHATHBIX

TeMITepaTyp OOBIYHO:

* YBenU4rBaeTCs C pOCTOM TeMIepaTyphbl

VYObIBaeT C pocTOM TEMIEpaTyphl

He usmensercs ¢ remneparypoi

46. CooTHOIIIEHUE MEXIYy 00bEMHBIM A U TMHEHHBIM B K03 (DHUIIHEeHTaMH TETITIOBOTO
paciupeHust sl KpUCTaNIOB KyOUYeCKOi CUMMETPHH MOKHO IIPEICTaBUTh B BUJIE:
A=B

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

47. pericdoBasi CKOPOCTh CBOOOTHBIX SJICKTPOHOB B METAILJIE MTPH OOBIYHBIX 3HAYCHUSIX
TUIOTHOCTH

TOKA:

* [Topsiaka 0,1 mm/c

Papna 31108 m/c

[Topsiaka km/c

48. Y xakoro MeTajuia pyu KOMHATHOM TeMIIepaType BbIIIe MOJISIPHAsS TEIUIOEMKOCTh — Y CBHHIIA
Wi



TJIATHHBI (CYIIECTBEHHO Pa3IMYalOTCs 110 TEMITepaTypam TUTaBJICHHS)

* YV cBHHIA

V mraTuHb

IIpakTruecku oaMHAKOBA

49. TemnoeMKOCTh BellecTBa B aMOP(HOM COCTOSIHUU B 00JIACTH KOMHATHBIX TEMIIEpaTyp
CyI1ecTBEeHHO MEHBIIIE, YeM B KPUCTAJUTHUECKOM

Cy1iecTBeHHO 00IIbIIe, YeM B KPUCTAIUTMYECKOM

* [IpakTHUECKH OJJUHAKOBA

50. Temmneparypa miaaBiaeHHs TBEPAbIX PACTBOPOB:

PaBHa cpegHeMy apuMeTHIECKOMY U3 TEMIIEPATYP TUTABIICHUS NCXOIHBIX KOMIIOHEHT
* 3HAYUTENBHO HUKE TEMIIEPATYP IIABJICHHUS UCXOIHBIX KOMIIOHEHT

PaBHa cymme Temrieparyp IJIaBICHUAS UCXOTHBIX KOMITOHEHT

* 0003HayaeT IMPpaBUJIbHOC PCHICHUC



MUHUCTEPCTBO HAVKH 1 BBICIIIET'O OBPA30BAHMS POCCUMCKOM ®EIEPALINHA
(enepabHOE TOCY1apCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIET0 00pa30BaHUs
MOCKOBCKHI MOTUTEXHUUECKUN YHUBEPCUTET

HamnpaBnenue noaroToBku:
29.03.03 «Texnosorns noJurpaguueckoro H ynakoBoO4Horo Npou3BocTBa

Kadenpa dusmnka

IIpumepHbIe BONPOCHI AJIsl 3ALUTHI JIA00PATOPHBIX padoT

0 JUCIHHUIUINHE PU3uKa KOHAEHCHPOBAHHOIO COCTOSIHMSA

dopma TEKyIIEero KOHTPOJISL, IPOBEPSIOLIAs CTENIEHb OCBOCHHS KOMIIETEHIINT
OIIK-1;

JlaGoparopHas pabota
«H3ydyeHne TeMnepaTypHoOii 3aBUCHMOCTH CONTPOTHBJIEHUS METAJLJIOB H
MOJIYIIPOBOHUKOB
1. B ueM 3akitouaeTcs MpUYUHA JIEKTPUIECKOTO COMPOTUBIICHHUSI METAIIIOB?

2. YeM 00OBsICHSAETCA 3aBUCUMOCTD YAEJIBHOIO CONPOTUBIIEHUS METAIIIOB OT
TeMnepaTrypbl?

3. Kak 3aBuCHT cpeHssl JjIMHa CBOOOHOTO MpoOera 3JeKTPOHOB OT
TeMnepaTrypbl?

4. Yto Takoe TemMneparypHbiid KO3 OUIIMEHT CONMPOTUBICHUS TPOBOJHUKOB?
Kak stoT ko3 puimenT onpezensiercs B JaHHON padore?

5. B duem 3akirodaeTcs MEXaHUu3M POBOAUMOCTH I1OJIyIIPOBOJIHUKOB.

6. Kakue ¢pusnueckue Gakropbl, KpoMe TEMIIEPATYPhl, BIUSIOT Ha
IPOBOJUMOCTH HOJyIIPOBOJHUKOB?

7. IloueMy IpOBOAUMOCTH IOJIYIIPOBOJHUKOB CUJIBHO 3aBUCUT OT
TeMIIepaTypbl?

8. Kak BnusieT Hanmuue npuMecen Ha MPOBOJAMMOCTD ITOJIYITPOBOIHUKOB?

9. Kaxoii Tun npoBOJMMOCTH Ha3bIBA€TCs MPOBOJIUMOCTBIO N - TUTIA?

10. Kakoii TuIt IpoOBOAMMOCTH HA3bIBAETCS POBOJIUMOCTBIO P - TUIIA?

11. Kakue npuMecH Ha3bIBalOTCS aKLIENITOPHBIMU?

12. Kakue npuMecu Ha3bIBAIOTCS TOHOPHBIMU?

JlaGoparopHas pabota
«HUccaenoBanue MATHUTHBIX CBOMCTB (peppPOMArHETHKOB)
1. JaiiTe onpeneneHne HaPsIXKEHHOCTH MArHUTHOTO TIOJIA.
2. YTo Ha3bIBAIOT UHAYKIIMEW MAarHUTHOTO MOJIs?



3. Uto Tako€ HAMarHM4YE€HHOCTh BEIlIECTBA?

4. Ha kakue rpymnmnsl JeaaTCs BEIIECTBA 10 CBOUM

MarHUTHBIM

cBoiicTBam? B uem otiinune 3TuX CBONCTB?

5. Kakue BeniecTBa Ha3pIBatoTCA (heppOMarHeTuKamu?

6. Uto Takoe MarHuTHbIN ructepe3uc? Yem oH o0yciioBieH?

7. UTto Takoe ocTaTOYHasi HAMAarHWYEHHOCTh? Yem oHa
oOycoBiieHa?

8. UTo Takoe KOPpUUTUBHAA cujia?

9. Kak MOXHO pa3MarHuTUTh eppOMarHeTHK?

10. B uem 3akito4aeTcst OTJIMYME MAarHUTHO-TBEPJIbIX U MarHUTHO-
MATKUX MaTepHUanoB?

11. Y3 kakux MaTepralioB U3rOTABIUBAIOT TOCTOSTHHBIE MATHUTHI?

JlaGoparopHas paboTa
«M3yuenue 3¢ ¢exra Ieabrner»
1. KpaTko u3noxxute MeTo 1 N3MEPEHUI U OCHOBHBIE PE3YIbTAThl PAOOTHI.

2. Kakue tepmoaniektpudeckue 3 PekThl HAOII0JaI0TCS B U30TPOITHBIX
MOJIyITPOBOJTHUKAX ?

3. B uem cyTh 1 KaKoBO 0ObsIcCHeHUE ssBeHUS [lenpThe?

4. Kakue 3HaueHuss MoxxeT npuHumath I TOJC?

5. KakoBa cBsi3b Mexay kodddurmentom [ensrbhe u JTIJIC?

6. Kak yctpoeH Tepmoreneparop?

7. Kak ycTpoeHna TepmoaekTpudeckas 6arapes?

8. [louemy B ropsiueil BaHHE BOJIa HATPEBAETCS, & B XOJIOJHOM BaHHE MEPBbHIE
MUHYTBI BOJIA OXJIAXK1aeTCs1?

9. Kak MeHsieTcsa TeMrneparypa B XOJI0JHON BaHHE CO BpeMeHEM ?

10. I[ToueMy 351eKTprYECKast MOITHOCTh NCTOYHUKA TOKA MPEBBIIIAET MOJTHYIO
MOIIHOCTbH TEIJIa, BBIACISIEMOTO Ha TEPMOTE€HEPATOPE U B BaHHAX?

11. BeiBenute popmyny I1(T) = (Ph— Pc) /21



MUHUCTEPCTBO HAYKH U BBICIIETO OFPA3OBAHUS POCCUMCKOM ®EIEPALIVN
(enepabHOE TOCY1apCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIET0 00pa30BaHUs
MOCKOBCKHI MOTUTEXHUUECKUN YHUBEPCUTET
Hanpasnenne noaroToBku:

29.03.03 «Texnosornst noJurpaguIecKoro H ynaKkoBo4Horo nNpou3BoicTBa»

Kadenpa Ousnka

MarepuaJjsl K 3a4eTy

110 JUCHUIIJINHE dusuka KOHACHCHPOBAHHOI'0 COCTOSTHUSA

dopma NMPOMEKyTOUHOU aTTECTAIIMH, TPOBEPSIOIIAs CTEIIEHb OCBOSHUS
komrereHmu OITK-1

Oo0pa3zen Oujera Las 3a4eTa

MMHHCTEPCTBO OBPA30OBAHM S 1 HAYKU POCCUMCKOM OEJEPALINN
®EJIEPAJILHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIIIETO OBPA3OBAHUA

«MOCKOBCKHAM IIO.JII/ITEXHICI‘IECKI/Iﬁ YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

®daxkynbTeT 0a30BBIX KOMITETEHITHH, Kadeapa « Du3nukar»
Jucuunivna ®Ou3nka KOHIEHCUPOBAHHOT'O COCTOSIHUSA

Kypc 2, cemectp 3
BUWJIET Ne 1

1. Toueunsle nedeKTHI.
2. TyHHenbHBIN 3G heKT

3. B kakoMm BHJEe MOXHO MPEACTAaBUTh COOTHOIIEHUE MEXIY OOBEMHBIM A U JIMHEHHBIM B
KO3 PHUIIMEHTaMHU TEIUIOBOTO PACIIMPEHUS I KPUCTAIIIOB KyOHMUECKOM CUMMETPHH.

VY1BeprkaeHO Ha 3acenanuu kKadenpsl «Dusnkar
04.05.2024 r., npotokon Ne.9

3aB. kadeapoit / /




BOHpOCbI JJIA MOATOTOBKH K 3a4€Ty

1. OcHoBbl kpuctamiorpaduu. Kpucramimueckas pemierka. DJeMeHTapHbIC
sueiiku. Pemerku bpase.

2. Cunronmn. TodedHbIE U TPOCTPAHCTBEHHBIE TPyNIbI cuMMeTpun. OOpaTHas
pewmerka. Uanekcel Musepa.

3. OcnoBbl kpuctamiopusuku. [Ipunmuner Kropu n Helimana. AHM30TpoOMHS.
TeH30phl.

4. Jlepextsr kpuctamioB. Toueunwsie nedekTsl. KpaeBble W BHHTOBBIE
nuciokanuu. Bektop broprepca.

5. Yopyrue cBoiictBa TBepAblX Ten. 3akoH ['yka. Moayne FOura. Kpusas
nedhopmaruu.

6. TennoBele cBoiicTBa TBepApIX Ted. Kmaccuyeckas M KBAHTOBBIE TEOPUU
TermioeMkocT. @oHoHBI. Pacnipenenenue bose-DitHiTeiHa.

7. Arperatnbie cocTosiHus BemecTBa. @a3bl U (pa3oBbie nepexopl. DazoBbie
JUarpaMMpl.

8. IloBepxHoctHble siBeHHs. [loBepxHOCTHOE HarspkeHue. KanwmspHoe
nasnenue. CmaunBanue. @opmyna FOnra.

9. dABnenuss mepenoca: auGdy3us, TETUIONMPOBOIHOCTh, JAUHAMUYECKAS
BSI3KOCTh.  3allUCh  KUHETUYECKUX  KOI(PPUIMEHTOB B  paMKax
MHKPOCKOITNYECKOU TEOPHHU.

10.CBolicTBa  AMANEKTPUKOB. JIMMOJBHBII MOMEHT U  NOJSIpU3ALKS.
JlusnexkTpuyeckue BOCIIPUUMUYUBOCTh M IPOHUIIAEMOCTb.

11.Cernerosnexktpuku.  Temneparypa  Krwopu. Iletnss  rucrepesuca.
[Tbe303ddekT.

12.Kitaccuueckass 1 KBaHTOBas TEOPUH BJIEKTPONPOBOAHOCTU. PacmpeneneHue
®epmu-/upaka.

13.CBepxnpoBoaumoctb. Ddpdekr [Ixozedcona. TyHHenbHBIN dPdexT.
BricokoTemnepaTypHas CBEpXIPOBOJAUMOCTb.

14.251eKTpOonpOBOIHOCTS COOCTBEHHBIX U MPUMECHBIX TMOJYIIPOBOJHUKOB U €€
3aBUCHMOCTb OT TEMIEPATYPHI.

15. ®oTonpoBOAMMOCTS MOJYNPOBOAHUKOB. P-n  mepexoa, TpaH3UCTOPHI.

16.YpaBuenue Illpenunrepa B crauuoHapHOW ¢GopMe U TPUMEPHI  €ro
peieHusl.

17.30HHas Teopusi. DJHEPreTUUECKUE 30HbI JUISl IUAIEKTPUKOB, COOCTBEHHBIX U
IPUMECHBIX MOIYIIPOBOAHUKOB, METAJIIOB.

18. Tepmonnekrpuueckue siBnenus: 3pdexto 3eedeka, [lenpThe, ToMcoHa.

19.9nexTpoHuKa, MUKPO-, HAHO-, MOJIEKYJISIpHAS. U aTOMHAs! JJICKTPOHUKA.
Martepuaibl Jisi COBPEMEHHOM AIEKTPOHUKH (TUAICKTPUKU U TIPOBOTHHUKH ).






ITpunoxenue A.

CprKTypa H COACPKAHUC NTUCHUITIINHBI dusnka KOHACHCUPOBAHHOI'0 COCTOAHMUSAIIO HAIIPABJICHUIO ITOATOTOBKHU

29.03.03 «Texno.10rusi noIMrpadpuuecKoro H ynakoBouUHoro Npou3BoiCTBay

(GakamaBp)
ouyHas (hopMa 00yUeHHsI
Buabl yueOHoii padoThl,
| - 8 BKJIIOYAS
Hom 5 5 B CaMOCTOSITEIbHYIO DopMbl aTTECTALMHU
epa Paznen S X 2 paboTy CTY/IeHTOB,
TeM 3 | & ¥ | uTPyl0eMKOCTDb B Yacax
J | II/C | Ja6 | CPC | 3JIP P | KP| YO | 3D

OcHoOBBI KpucTALIOrPaQUH.

Kpucrannmueckas pelLeTka.

DlleMeHTapHble  suehku.  Pemerku
1 | bpaBe. Cuuronmu. Toueuynsie ¥ | 3 1 o) o)

IIPOCTPAHCTBEHHBIE TPYIIIBI

CUMMETPHH. OOpatrHast ~ pemieTka.

Nupexcet Mumnnepa.

Beimonnenue mabGopatopHOd  pabOTHI
1 (v

«3yuenue TEMIIEPATYPHOH | 5 b 2 ) +

3aBUCUMOCTH CONPOTHUBJICHUS

METAJIJIOB U MOJIYNIPOBOJHUKOBY.




OcHOBBI KpUCTANTOPUHKH.
I[Ipuamuner Kropu u  Helimana.
Anmsorporus.  Tenzopsel.  JledexTs
KpUCTAJIOB.  ToueuyHble  J1e(DEKTHI.
KpaeBble ¥ BHHTOBBIE JMCIIOKALIMH.
Bekrop broprepca.

Boimonnenue nabopatopHoil  paGOTHI
«3yueHune TeMIEpaTypHOU
3aBUCUMOCTH CONPOTHUBJIEHUS
METAJIJIOB ¥ MOJIYIIPOBOJHUKOBY.

Ynpyrue cBoMcTBa TBEPABIX TeJ
3akoH ['yka. Moayinb FOnra. Kpuas
nedhopmaruu.

TennoBple CBOWCTBA TBEPABIX TEIL
Kiraccuueckass U KBaHTOBBIE TEOPUHU
TETUIOEMKOCTH. DOHOHBI.
Pacnipenenenue Bose-Diinmnreiina.
ArperatHble  COCTOSIHHUSI ~ BEIIECTBA.
®a3bl 1 pa3zoBbie quarpaMmbl. PazoBbIE
IIEpexXopl IEPBOr0 W BTOPOrO PpPoOJa.
®opmyna Knanelipona- Knaysuyca.

Brinonnenue nabopaTopHOoi pabOTHI
«3yuenue TeMIepaTypHOU
3aBUCHUMOCTH COTPOTHUBJICHUS




MCTAJIJIOB U ITOJIYIIPOBOJHUKOBY.

IloBepXHOCTHBIE SABJICHHS.

[ToBepxHOCTHOE HATSHKECHHUE.
@opmynbsl  Jlamaca u FOwnra.
JlnHamMuka  cMauuBaHuA.  SIBICHMS
nepeHoca. (OCHOBBI HEpPaBHOBECHOM
tepMoauHaMuki. [lepkossus. Bsaskue
nainblibl. @pakTanbHas pa3MEPHOCTb.

Brinmonnenue nabopaTopHoit pabOTHI
«ccnenoBanne MAarHUTHBIX CBOMWCTB
(beppoMarHeTUKOBY.

JAudj1ekTpuKHu

CBoiiCcTBa IUANEKTPUKOB. JIMIIONBHBIN
MOMEHT u MOJISIpU3aIIUs.
JlunpnexkTpuyeckue BOCIPUUMYUBOCTD U
IPOHUIAEMOCTb. CErHEeTOANEKTPUKU U
MbE303JIEKTPUKH.

Kilaccnueckass u KBaHTOBasE TeOpUHU
ANEKTPONPOBOAHOCTH. Pactipenenenue
®epmu-/upaka. CBepXIpOBOIUMOCTb.
Dddekr Jlxo3edcona.
DIIEKTPOIPOBOIHOCTH COOCTBEHHBIX U
MIPUMECHBIX MOJIYTIPOBOIHUKOB.
DOTONPOBOIUMOCTD
NOJIyIPOBOJHUKOB. P-n  mepexon,




TPaH3UCTOPBI.

Breimonnenue nmabGopatopHoi  pabOThI
«HccnenoBanne MarHUTHBIX CBOWCTB
(beppOMarHeTHKOB.

10

KBanrtoBbie 3¢ dexTnI

Ypasuenune lllpemunrepa wu  ero
peleHue JUISL MPSMOYTOJIBHOU
MOTEHIIMAIBHON SIMBI. 30HHAsA TEOpHS.
CBepXITpOBOINMOCTb.

11

Brinmonnenue  nmabGopaTopHOM — pabOTHI
«MccnenoBaHne MarHUTHBIX — CBOWCTB

beppoMarHeTUKOBY.

12

TepmosiekTpuUyecKue CBOMCTBA
TepmosiiekTpuueckue SIBJICHHUSL:
3 PeKThI 3ecOeka, [TenbThe,
TomcoHa. DONEeKTpOHUKA, MUKpPO-,
HAHO-, MOJIEKYJISIpHasT M aTOMHas
AJIEKTPOHUKA. Marepuaisl IS
COBPEMEHHOU AIEKTPOHUKHU
(IMPAEKTPUKH U TPOBOJIHUKH).

13

BrinmonHenue y1abopatopHoil  pabOTHI
«3yuenne rpPexra [lenbToer.

14

MargsuTHble CBOMCTBA
MarHuTHbIE CBOWCTBA TBEPIBIX TEI.
MargauTHbpIi MOMEHT U

15




HaMarHu4vBaHue. MarHuTHble
BOCHIPUUMYHMBOCTH U MPOHUIIAEMOCTb.
Jna- n napamaraetuku. @eppo- u
anTugeppomarnetuku. Cuna Jlopenma
u 3¢ ekt Xomna.

Brinonnenne nabopatopHoit paboThI

«M13yuenue r¢pdexra [lenpThem. 16
Onruyeckue cBOMCTBA

Onrtuyeckue CBOWCTBA KPUCTAJIIOB.
DJIEKTPOMAarHUTHBIE BOJIHBL. BekTop
Ywmoga-IlonHTHHTA. YpaBHeHUA
Makcgeiua.

Hudpaxus PEHTIE€HOBCKOTO
W3JIydyeHUus B KpucTauiax, Gopmyna
Bynsda-bparra.

CnoHTaHHOE U HABEJICHHOE 17

nByiydenpenomienue.  [lonspuzarus
CBETa W  BpallleHHE  IJIOCKOCTH
nosspuszanuu.  Jlucmepcust  cBera,
paccesiHue U TIOTJIONICHNE CBETA.

KBanToBas OIITHUKA. N3znyuenue
TBepAbIX  Ten. JlaBiaeHue  cBera.
®ororddext. Ibhdext Komnrona.

Brinonnenue nabopatopHoil paboTh

18




«zyuenue r¢pdekra [leapThe.

Hroro no 3-my cemecTpy:

18-

18

18

36

3auer




