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1. Ileau ocBOCHHUS AMCUMILIMHBI

Lenpto kypca «Temnopusndeckue CBOWCTBA TBEPABIX TEI» SBISETCA H3yuCHHE
METO/OB OIKCAHMs TEIUIOBOTO JIBUKCHUS KPHUCTALTUYECKON peImeTkn U CBOOOJHBIX
JJIEKTPOHOB B TBEPJIBIX Telax. B 3amaum Kypca Takke BXOOUT U3YYCHHE OCHOBHBIX MOJECIIEH
TEIUIOEMKOCTH U ONMCAHUE SBJICHUU IEPEHOCA YHTPOIUU B TBEPIBIX TEJIAX DJIEKTPOHHOH U

(hOHOHHO cucTeMamHu.

2. Mecro nucuuniauHbl B crpykrype OIl 6akanaBpuara

Juctunnmaa «Tennodu3nyeckre CBOMCTBA TBEPABIX TEMD OTHOCHTCS K BapUaTUBHOM
yacTu OJIOKa JUCHMIUIMH Yy4eOHOTO IJIaHa M MpeAcTaBisieT coboit onuH u3 pasnenoB OIT
«Du3uKa TBEpOTO TENa», BBIACICHHBINA IS yIIIyOJIEHHOTO M3YUYEHUS B CaMOCTOSITEIBbHBIN
Kypc. Jis ycnemHoro ocBO€HHUS TUCHUIUIMHBI CTYAEHTHI JOJKHBI Pa3BUTh CIIOCOOHOCThH K
0000IICHIIO, aHAIM3Y, BOCIPUATHIO WH(POpPMAIUM, TIOCTAHOBKE IIETM U BHIOOPY MyTeH ee
JOCTUKEHUS.

B mnepBoil uacTtu cmeukypca CiaymiaTead 3HAKOMSTCS C OCHOBHBIMH MOJEISMHU
TEIUIOEMKOCTH JUDJIEKTPUUECKUX W METAJUIMYECKUX KPHUCTAIJIOB, METOJAaMH OIHMCaHUs
JWHAMUKH KPUCTAJUIMYECKOW PEIIETKHM W COCTOSIHUSA AJIEKTPOHHOM cucTeMbl. Bo BTOpoW
YacTH Kypca paccMaTpPUBAIOTCS SIBICHUS TMEPEHOca SHTPONuHu (DOHOHHOH W IICKTPOHHOM
CUCTEMaMU TBEpAbIX Tel. B Tperbel wYacTW U3JIaraloTcsi OCHOBHBIE TOJIOKEHHS
TUAPOMHAMUYECKOTO0 MMOAXO0Ja K ONHMCAHUI0 JUHAMHKHA (OHOHHOM CHUCTEMBI B

JUIJICKTPUICCKUX KpHUCTaJlJIax.

3. Ilumanmpyemble pe3yabTaTbl O00y4YeHHsl IO JAMCHMILIMHE, COOTHECEHHbIE ¢

IVIAHUPYeMbIMH pe3yJjbTaTtamu ocBoenus OIl 6akanaBpuarta

[Iporiecc wm3ydeHUs AUCHUIUIMHBI HampaBieH Ha (QOpMHUpOBaHHE CIETYIOIIUX
a7eMeHTOB KommeTeHuid B cooTBerctBUM ¢ PI'OC BO, OIl BO wu mnpuoOpereHus

CIIEYIOIIMX 3HaHUHN, YMEHUH, HABBIKOB U (UJIM) OMBITA ACSITETbHOCTHU:



dopmupyemasn
KOMIIeTeHIUSI
(xoa 1 (GpopMYyJIMPOBKA)

HNupnxarop
JOCTHKEHHS
KOMIIeTeHIM U
(ko u popmyIHpOBKA)

IMepeyens NIaHUPyeMbIX pe3yJbTaTOB
o0yueHust

IpodeccnonanbHbIe KOMIIETEHIIUU

IIK-1. Criocoben
CTPOUTH MPOCTEUIIINE
¢buznveckue u
MaTeMaTHYECKHE
MOJIEJIA TPUOOPOB,
CXEM, YCTPOUCTB U
YCTaHOBOK JJICKTPOHUKHU
Y HAaHODJICKTPOHUKHU
pa3IM4HOTO
(YHKIIMOHATILHOTO
HA3HAYCHUS, a TAKIKE
MCIOJIb30BaTh
CTaHJIapTHbHIE
MIPOrpaMMHBIE Cpe/ICTBA
UX KOMITBIOTEPHOTO

MOACIINPOBAHUA.

e UJI_IIK-1.1. Ymeer
CTPOUTHh (PUBHUECKHUE U
MaTeMaTHYECKUe
MOJENId  TPOLIECCOB,
npubopoB, OJOKOB B
00J1aCTH  AJIEKTPOHUKHU
Y HAHODJICKTPOHHUKH.

e N/ IIK-1.2.
O0sagaeT HaBBIKAMA

KOMITBIOTCPHOI'O

MOACIINPOBAHUA.

3HaTh:

e OCHOBHBIE TEPMOJIMHAMUYECKUE
MOHSITHSI, 3aKOHBI M TPOIIECCHI;

e TerIOpU3NIECKUE TTapaMETPHI,
XapaKTepU3YyIOLIIe TEIJIOBbIE
CBOMCTBa MaTepuaa (Imporecca).

e OCHOBHBIE 32aKOHOMEPHOCTHU U
0COOEHHOCTH Tepelauu Teria;

e OCHOBHBIE MOJIEJIU TEIIOEMKOCTH
JTUDIIEKTPUKOB:

1) Monenb HE3aBUCUMBIX
OCHHJUTSITOPOB;
2) Mogenp DitHIITEITHA

e OCHOBBI TEOPHH TEIJIOEMKOCTH 11O
JleGato: moHsATHE HOPMAJIBHBIX
MOJI, 3aKOH JHCIICPCHH
HOPMAJIbHBIX MOJ OJHOMEPHOMN
pemeTku ¢ 6a3ucoM, BEIPAKEHHE
JUTSI BHYTPEHHEU YHEPTHH
TpeXMepHOU peeTku bpase,
MOBE/IEHNE TETNIOEMKOCTH B
paMKax JJaHHOM Mozenu B o0nactu
BBICOKHX U HU3KUX TEMIIEpaTyp.

e TEIMJIOEMKOCTh METAJUIOB:
pacnpenenenne @epmu-/upaka,
TEIIOEMKOCTh 3JIEKTPOHHOTO ra3a;

e TEIJIONPOBOJHOCTH KPUCTAIIIOB:
noHsTHe (POHOHOB U YpaBHEHHE
bosbiiMana, HOpMaibHBIE
MPOLIECCHI U TpoILecChl iepedpoca,

TeMIepaTypHas 3aBUCUMOCTh




TCILIOIIPOBOJHOCTHU
AUDJICKTPHUKOB, 3JICKTPOHHAsA
TEIJIOIIPOBOJHOCTD,
TCIJIOIPOBOJHOCTD

CBEPXMPOBOJHUKOB.

YMmerTh:

OTIPENIeNATh, KAKUE 3aKOHBI
OIHCHIBAIOT TO WJIM MHOE TEIUIOBOE
sBIICHUE WIH YD PEKT;
UCTOJIKOBBIBAaTh (DU3MYECKHIA
CMBICJI IOHSATUH, TAHAMUYECKAX
MIEPEMEHHBIX U ITapaMeTpPOB,
UCTIOJIb3YEMBIX NPH ONHCAHUU
TEIUIOBBIX siBJIeHUN (3¢pPekToB);
BBIOMPATH 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUKO-
MaTeMaTHYeCKUe MOACIH JIs
pacueTa U aHaJM3a KOHKPETHBIX
TeTITI0(U3NIECKUX MPOIECCOB;
3aIMCBIBATh YPABHEHUS TEIIOBOTO
OanaHca M ypaBHEHUS
TETUIONPOBOAHOCTH,
(bopMyIHpOBaTH KPaeBhIC yCIOBHS
JUTSL 337124 TETIONPOBOTHOCTH;
pemaTh TUIIOBBIE 3a/1a41 1O

pasaciaM JUCHUIIINHBL,




UCTIOJIb3Ysl OCHOBHBIEC 3aKOHBI
TETIOEMKOCTH U
TEIIONPOBOAHOCTH;

HCIIOJIb30BaTh MaTeMaTUYECKUN
anmapar Ipy OMHCAHUU JUHAMHUKU
KPUCTAJUIMYECKOU PELICTKH
OJIHOMEPHOTO0, IBYMEPHOT'O U
TPEXMEPHOT'0 KPUCTAILIOB;
OOBSICHUTB, I0YEMY UCTIOIb3yEeMbIE
MO/JIENIU TETJIOEMKOCTH U
TEIIONPOBOAHOCTH MPUMEHUMBI B
OTpaHMYEHHOM HHTEpBaJe
TeMIeparyp.

3¢ (HEeKTUBHO UCTIOTB30BATh
PEKOMEHOBAaHHYIO JIUTEPATYPY U
JIOTIOTHUTEJILHBIA MaTepual B
mporiecce 00yueHus u
npohecCHOHABLHOM

ACATCIIbHOCTH.

Biaanerp HABBIKAMMU:

HUCIIOJIB30BaHUA OCHOBHBIX
001epu3NIECKUX 3aKOHOB U
MPUHIINUIIOB;

aHaJIM3a pe3ysbTaToB B paMKax TOU
WJIM WHOM MOJIeNTN TeTNIOEMKOCTH
U TETUTOTPOBOTHOCTH.
MMPUMCHCHUA OCHOBHBIX MCTOIOB
(bU3UKO-MaTEMATHIECKOTO
aHaJM3a JJIsl TOCTAaHOBKU U
pelIeHns KpaeBbIX 3a/1ad.
CaMOCTOSITENIbHON PabOTHI €
PEKOMEHIOBAHHOM JIUTEPATypPOH,
BEO-CTpaHHUIIAMU U
JOMOJIHUTCIIbHBIMU MaTCpUaiaMn

1o TeMaTHKe Kypca.




4. OO0beM, CTPYKTYpAa H CoJepPrKaHUe TUCHUIINHBI

OO0mas TpyA0eMKOCTh TUCHUTUIHHBI COCTABIISIET 2 3a4eTHRIX SAMHMII, 72 akaj.Jaca.

Buabl y4eOHbIX 3aHATHIA,

®DopMbl TEKYLIETO

Tembl (pa3aenbl) =3 KOHTPOJISI YCIIEBAEMOCTH
= | BKJIIOYAsi CAMOCTOSITETLHYIO
Ne AUCHMILINHBI, g
S paboTy CTyIeHTOB, .
n/n HX COAep:KaHue 5 ®opma NpoMeKyTOYHOM
S U UX TPY/I0€MKOCTh
aTTrecTaluuu
(B akaJgeMHU4eCKHX Yacax)
(no cemecmpam)
KonTakTHast pabora
o =
) o) = | 2 s
= % = T x a
” 2 Z| |2 = B
3 o 8 |cxZl 8 8
S 9 S E|E & = 5
= =) & 215 8 582
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= % o) O | o o &
S| S Z |2 2 2
2 = S |E S
= = = =t
Q
1 TensioeMkoCcTH
KPHUCTAJLIOB 7 9 9 16
3akoH Oypre. YpaBHEHHE
TETUTIOTIPOBOTHOCTH.
L1 TermaompoBOTHOCTE, 3amaHus s
" |rerutoemkocTs, 7 1 1 2 |caMOCTOSATENBbHOMN padOTHI,
TEMITEpaTypOIPOBOIHOCTD
KpHUCTaJlIa.
Tennoemkocts. Moaenn
|p |HesaBUCHMBIX 3agaHus A
“ |ocummsTopos. 3akoH 7 1 1 2 |caMOCTOSATENBHON pabOTHI,
Hrononra u I1Tu.
Tennoemkxocts. Moaenn
OuiHmrelina. CpegHss
13 Samanus Uit
-5 |PHCPIH KBAaHTOBOT'O 71212 2 |caMOCTOSATENBbHOM paOOTHI,
ocuuiaTopa. Temmneparypa
OWHIITEHHA.
Temnoemkocts. Monens
14 Jebas. MateprnoisiiuoHHas 3agaHus ans
7 |cxema JleGast. DHeprus u 7 2 2 3 |caMOCTOSATENbHOM padOTHI,
TeMmmeparypa Jlebast.
15 Pacnpenenenne @epmu- 3anaHus s
"~ |upaka. Dueprus depmu. 1 1 2 |caMOCTOSATENBbHOMN padOTHI,
16 TermnoeMKoCThb 3agaHus as
" |pmexTpoHHOrO Ta3a 1 1 2 |caMOCTOSATENBHON pabOTHI,
1.7 |CpaBHeHUE IEKTPOHHOU U 1 1 ) 3 3agaHus as
PEIIeTOYHOM CaMOCTOSITEIBHOM PaboTHI,




TEIJI0EMKOCTEN Kontponbnas pabota

) TennonpoBoaHoOCTH
KPHUCTAJLIIOB 919 16
OnexTpoHHas
TEIUIONPOBOIHOCTb.

21 DneMeHTapHas 3agaHus ans

" |KuHeTHMuecKas Teopus. 1 1 2 |caMOCTOSATENBHON pabOTHI,

3axon Bumemana-®pania-
Jlopenna
Hopmanbabie MOBI TR

2.2 |0HOMEPHOI MOHOATOMHO 1 1 2 |camocToATENBHON paboThI,
peuetku bpasa
HopMmanbHbie MOJIbI Sazamms LI

2.3 |ONHOMEDHOI PELIETKH C 3 2 2 |camocTOATENBHON paboThI,
0azrcom
®oHoHbl. HopmainbHbie Sazamms L1

2.4 |MPOLECCEI M POLECCHI 1 2 3 |caMoOCTOSATENbHOM padOTHI,
nepedpoca
YpaBuenue bonbimana nns
(dhonoHOB. Pemerounas Sananns s

2.5 |TemIONpOBOHOCTD B 1 1 2 3 |caMocCTOsATENbHOM padOTHI,
MPUOIVKEHUN BpEMEHHU KoHTposbHas pabota
penaxkcanuu
000011IeHHOE ypaBHEHHUE Sanamms s

2.6 |rennonposoaHocT oke n 1 1 2 |caMOCTOSATENBbHOM padOTHI,
Kpymxancina.
TermnonpoBoAHOCTh
WAeanbHOTO

57 |AHTAPMOHMYECKOrO 3amanus s

" |kpucraimna, Bropoii 3Byk. 1 1 2 |caMOCTOSATENBHON pabOTHI,
JnHaMmudeckas
TEIUIONPOBOIHOCTb.
0,3 | 31,7 3auer

Bcero 72 | 18 | 18 4 32

1. Ten10eMKOCTb TBEPAOIO TeJa.

1.1.

Conep:xaHue pa3iesioB IUCHUIIHHBI:

TennoeMKoCTh KPpUCTANIMYCCKUX NUIJICKTPUKOB.

Moaens He3aBUCUMBIX OCHMILIATOPOB. 3akoH [{rononra u [ltu. Moaens DitHIITEHHA.

CpenHsist sHEprusi KBaHTOBOTO ocuuIsiTopa. Temneparypa DuHiTeitHa. Hegoctatku

Mozenu OlHmTeHa. HopmanbHple MOABI KpUCTANIMYECKOW pemeTku. Mogenb
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Jlebas. Unrepnonsuuonnas cxema Jlebas. Chepa JleGas. Dueprust u teMmreparypa
Hebast. Termmoemkocthb Jlebast B 001aCTH BRICOKUX M HU3KUX TEMIIEPATYP.

1.2. TemnoeMKOCTh METAILJIOB.
Pacnpenenenue ®depmu-lupaka. OHeprus u Ttemnepatrypa DPepmu. IlnoTHOCTH
COCTOSIHUM Ha YypoBHe @DepMu. DHEprus M TEIUIOEMKOCTb HSJIEKTPOHHOTO Trasa.
CpaBHEHHE 2JEKTPOHHOM U PELLIETOYHON TEMIOEMKOCTEM.

2. TemJIOMPOBOJHOCTHh KPUCTAJLIOB.

2.1. TemionpoBOAHOCTh KPUCTANIMYECKON PEIIETKH.
®doHOoHBI U ypaBHeHHE bosbiiMana. @OHOHHAS TEIUIONPOBOJHOCTh B MPHOJIMKEHUN
BpEMEHH  penakcanuu. HopmanpHbIe TpOLIECCHI W MPOLECCH  mepedpoca.
TemneparypHasi 3aBUCUMOCTbH TEIUIOMPOBOJHOCTH AUAJIEKTPUKOB. [mapoanHammka
(¢hoHOHOB. YpaBHeHHe ODisiepa sl uacabHOro (OHOHHOTO Ta3a. BTopoil 3ByK.
JluHamMuueckas TEerIonpOBOAHOCTb.

2.2. DneKTpOHHas TEIIONPOBOJHOCTD.
DneMeHTapHash KUHETUYECKash Teopusl TerionpoBogHOCcTH. CpaBHEHHE MEXaHU3MOB
TEIJIO- U AJIEKTPONPOBOAHOCTH. 3akoH Bunemana-®panna-Jlopenia.

2.3. T'mapomuHamuka ()OHOHOB.
O6oOmenHoe  ypaBHeHHMe  TemonpoBogHoct — [roiie u  Kpymxancna.
TennonpoBOAHOCTh HJCATBHOIO AaHMAPMOHHMYECKOIO0 KpucTaiuia, Bropoi 3ByK.

HI/IHaMI/I‘ICCKaﬂ TCIJIOIIPOBOJHOCTD.

5. OOpa3oBaTejbHble TEXHOJOTHH, WCHOJb3yeMble NPH OCYIIECTBJIECHHU
00pa30BaTeIbLHOIO MPoIecca Mo TUCIUNIHHE

B nporecce o0y4eHus HCTIOJIB3YIOTCS CIEAYIOMNUE 00pa30BaTEIbHBIC TEXHOJIOTHH:

BBoanasi JekumMsi — JacT TEpPBOE IEJIOCTHOE TMPEJCTaBICHUE O ITUCHUIUIMHE H
opHeHTpreT CTy,Z[GHTa B CUCTEMCEC I/IByquI/IH I[aHHOﬁ AUCIIUITIINHBI. CTYI[GHTBI 3HAKOMATCA C
Ha3HAYCHUCM U 3aJa4yaMH Kypca, cero pOJ'IBIO U MECTOM B CHUCTEMC y‘I€6HBIX JOUCILIUIIJIINH U B
CHUCTEMe TOATOTOBKU B 1iesioM. JlaeTcst kpaTkuii 0030p Kypca, UCTOpHsI Pa3BUTHS HAYKU U
MPaKTUKH, JOCTMXKCHHS B OTOM cdepe, HMEHAa W3BECTHBIX YUYCHBIX, M3JIararoTcs
HepCHeKTI/IBHBIe HaHpaBHeHI/IH HCCHGHOBaHHﬁ. Ha 3T0ﬁ JICKIIMHU U3JIarartoTCsd METOAUYCCKUEC U
OpI‘aHI/IBaL[I/IOHHBIG OCOGGHHOCTI/I paGOTBI B paMKax HaHHOﬁ JUCHUINIIMHBI, @ TAaKXC OacTCA
aHaJIN3 PEKOMEHIyeMO y4eOHO-METOIMUYECKOU JTUTEPATyPHI.

AxkagemMudeckasi JieKnusi (Wiau JeKnus OOIIEro Kypca) — TOCIEI0BaTEIbHOE
HN3JI0KCHUC MaTepI/IaJ'Ia, OCYH_ICCTB.HSIGMOG HpGI/IMyH_IGCTBCHHO B BHUJIC MOHOJIOTra

npernojaBareins. TpeOoBaHUS K aKaJeMHUYECKOH JICKIIMH: COBPEMEHHBIM HAayYHBIH YPOBEHb U



HACBIIICHHAs! HHPOPMATHBHOCTD, YOCSIUTEIbHAS apIyMEHTAIHs1, TOCTYITHAS U TOHSATHAsI PEyb,
YeTKass CTPYKTypa U JIOTMKA, HaJIW4Me SpPKUX IPUMEPOB, HAyYHBIX JOKA3aTEJIbCTB,
000CHOBaHUH, (PAKTOB.

IIpakTHyeckoe 3aHsITHE — 3aHATHE, OCBSIICHHOE OCBOCHHIO KOHKPETHBIX YMEHUH 1

HAaBBIKOB U 3aKPCIIJICHUIO IMOJTYYCHHBIX Ha JICKIIUU 3HAHUI.

6. Ilepeyenn HH(pOPMALMOHHBIX  TEXHOJIOI'MH, HCI0JIb3YEMBbIX npu
OCYLIECTBJICHHH 00pa30BaTeJbHOr0 Iponecca M0 AMCUMILIMHE, BKJIOYasd IepedyeHb
JHMIEH3HOHHOI0 MPOIrPaMMHOI0 o0ecredyeHUs: M HH(OPMALMOHHBLIX CIPABOYHBIX

cucTeM (IpH HEOOXOAMMOCTH)

B xone ocymecTBineHus 00pa30BaTeIbLHOTO MPOIIECCa UCTIOIB3YIOTCS:

— Ui (OPMHPOBAHUSI TEKCTOBBIX M TpapUUECKUX MATEPHAJIOB MPOMEKYTOUHOW H
TeKyIlen aTTecTanuu — nporpamMmMbl Microsoft Office, uznarensckas cucrema LaTex;

7. IlepedyeHb  cOBpeMeHHBIX  MNpPO(ecCHOHANBHBIX  0a3  JAHHBIX H©
HH()OPMANMOHHBIX CINPABOYHBIX CHCTEM, WCHOJb3yeMbIX TMPH OCYIIECTBIECHUH

00pa30BaTeJILHOIO NMPoLecca Mo AMCHUIINHE (MPU HE0OX0AUMOCTH)

B mpomecce ocymecTBiaeHHS 00pa3oBaTENBHOrO TpoIrecca IO JUCIUIUIHHE

UCIIOJIb3YIOTCA:

ABTomarusupoBaHHas OubnmuoreyHo-uHpopmanmonHas cuctema «BYKU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOW M [JONMOJHUTEJNbHON Yy4eOHOU JUTEpaTypbl, pecypcoB
HH(OPMALMOHHO-TEJJEKOMMYHHKAIIMOHHOI ceTn «MHTepHeT», HEOOXOAUMBIX IS
OCBOCHMS TMCIUIIIHHBI

a) OCHOBHAsI JIUTEepaTypa
1. Kuttens Y. Beenenue B pusuky tBepaoro tena. - M.: Hayka, 1978. 791 c.

2. AmkpodTt H., Mepmun H. ®usnka tBeproro tena. - M.: Mup, 1979.- T. 2. - 422 c.
3. Kapcnoy I'., Erep /. TemnonpoBogHocTs TBepAbIx Ten - Mocksa: M3a-Bo "Hayka",

1964. 488 c.

0) 10MOJIHUTEIbHAS JIUTEpaTypa

. Unonbckuit 3.B. Atomuas ¢usuka. M.: Hayka, 1974. T. 1. 576 c.

[ER

. AmxpodTt H., Mempun H. @usuka tBepaoro tena. M.: Hayka, 1979. T. 1. 399 c.
. Callaway J. // Phys. Rev. 1959, V. 113. P. 1046.

W N

. Jlanmay JI. /., JIudpmun E.M. I'magponunamuka. M.: Hayka, 1988. 733 c.



w

. I'pocce I1. CBOOOHBIC 3JIEKTPOHBI B TBEPABIX Tenax. M.: Mup, 1982. 270 c.

6. Suke A., Dmue @., JIém ®. Cneunansubie GyHkuuu. M.: Hayka, 1977. 344 c.
B) pecypchl cetn «MHTEpHET»

1. DneKkTpoHHas OubmoTeka yueOHbIx maTepuainoB SApl'yY

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

2. WNndpopmannonnas cucrema "EnnHoe okHO gocTyna K 00pa3oBaTeIbHBIM

pecypcam" (http://www.edu.ru (paznen YuebHo-MeToandeckass OnOIMoTeKa) UilH 1Mo

npsiMoit ceriike http://window.edu.ru/library).
3. DIeKTPOHHO-OUOIMOTEeUHAs cucTeMa « Y HUBepcuTeTcKas onbanoTeka onliney»

(www.biblioclub.ru ).

9. MarepuajbHO-TeXHUYeCKass 0a3a, HeoOXoAuMasi s OCYLIECTBJIEHUS
00pa3oBaTeILHOIO NMpolecca No JMCUHIIHHE
Aynutopun, 000pyJOBaHHBIE JUISI IPOBEACHUS JICKIUH, MPAKTUYECKHUX, JTa00paTOPHBIX

3aHATUHN U KOHCYJbTAIMH, (POH] OMOIMOTEKH, KOMIIBIOTEPHAs TEXHHKA.

ABTOD:
JoneHT 6a30Boii kadeapsbl

HAHOTEXHOJIOTHH B AJIEKTPOHUKE, K.(.-M.H. A.b. Yypunos
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IMpuaoxenne Nel k padoyeil nporpamMme I CHUTIIAHbBI

«Temnopuznyeckue cBOCTBA TBEPABIX TeJ »

DoH/1 OLIECHOYHBIX CPECTB
JIJIS1 IPOBeeHH sl TEKYIeH U MPOMeKYTOYHOI aTTeCTAllMH CTY/IeHTOB

o AMCHUIIJIMHE

1. TunoBble KOHTPOJIbHbIE 32/IaHUA WM UHbIE MATEPHUAJIbI,
Heo0X0aUMBbIe J1JISl OLeHKHM 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONbITA eI TeJIbHOCTH,

XapaKTepu3yLHX 3Tanbl (opMHPOBAHUA KOMIIETEH LU

1.1KoHTpOJIbHBbIE 3aJaHUS U UHbIE MATEPHUAJIbI,

HCIoJIb3yeMble B Npouecce TeKyleil aTrecTanuu

KonTtpoabnas padora
no pasgeny «TennoeMKoCcTs KPHCTAJIIOB
. OmpenenuTe napameTp pemeTKH M IUIOTHOCTh KpHUCTaula KajiblMs, €CIIM PAacCTOSHUE
Mexay OmmkaimmMu coceqaumu atomamu d paBHo 0,393 HM. Pemerka kyOuueckas,
rpanenenTpuposanHas.Na = 6,02 102 moms™!, u = 40 1073 kr/mons, n = 4.
. BBIUHCIUTH 1O KJIACCHYECKON TeOopuHu TeruioeMKocTh C KpHUcTaiia OpoMuia aJTtOMUHUS

(AIBr3) o6bemom V = 200 cm’ . [LIOTHOCTH KpHCTaia GpOMHUIA ATIOMUHHS PaBHA

3,01 r/em’. YcoBue T> © cunrtarh BHITOIHEHHBIM.

. Beruucnuth anuny BoJIHBI (POHOHOB A¢ B CBHHIIE, COOTBETCTBYIOIIYIO yacToTre @ = 0,1wp,
ecJIu TLIOTHOCTh CBUHIA paBHa 11,3 r/em?®, a MonspHas macca i = 207 T/MOb.

. Onpenenuts Temneparypy Jebas mis cepeOpa, €ciu W3BECTHO, YTO MJIsi HArPEBAHUS
cepebpa maccoit m = 15 r ot Temneparypsl T1 = SK mo temneparypst To= 10K Hago
3aTpaTuTh KoimuectBo Temna Q = 6,8 102)x. Ycmosue T<< © cuurars
BBITTOJIHEHHBIM.

. Onpenenuth TeMmIeparypy BBIpOXKACHHUS Tp Uil Kalus, €CJIM CUMTATh, YTO HA KaXIbIH
aTOM MPUXOJTUTCS M0 OJHOMY CBOOOJHOMY 3JIEKTpOHY. [IOTHOCTH Kanmusi cocTaBiiseT
860 xr/m’>.

. Bbruncnuth nonoxenue ypoBHss @epMu OTHOCUTENIBHO JHS 30HBI TPOBOAUMOCTH ([-Ec) B
TOJYTIPOBOHUKE C KOHIEHTpAIMe HOHM3MPOBAHHBIX AOHOPoB Ny= 10%° M. Ilpu
temnepatype T = 300K miIOoTHOCTH COCTOSHMI Yy JHA 30HBI MPOBOJUMOCTH Nc¢=

2,5 10% M7,
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7. Ha paccrosann 0,48 MM OT OCBEIICHHOW TIOBEPXHOCTH COOCTBEHHOTO KpPEMHHS

KOHIICHTpALlMsl HEpaBHOBECHBIX HOCUTENEH TOKa crajiaeT B 3 paza. Onpenenuts BpeMs
KU3HU HEPaBHOBECHBIX HOCUTENEW TOKa, ecau Temreparypa kpemHus T = 300K, a

. — 2 _
MOJIBMKHOCTD 3JIEKTPOHOB U JBIPOK IPU 3TOH TemmepaType Uy= 1500 cm“/(B ¢) u up, =

500cm?/(B c). CobcTBeHHas KOHIIEHTpaIus B Si npu AaHHOM Temmepartype n; = 10'%cm”
3

8. bapuii uMeeT 00BEMHOLIEHTPUPOBAHHYIO KyOMuUecKyro pemierky. IlmoTHOCcTh Kkpucraiia

Gapust pasHa 3,5 10° kr/m’, a momspuas macca 137 10 3 kr/mons. OmnpenenuTs

napameTp pemieTKy.

9. Ilonp3ysAch KIaCCUYECKOM TEOPUEH, BBIYUCIUTH YAEIbHBIE TEIUIOEMKOCTH C KPHUCTAJLIIOB

kameHHo# conu u darooputa (KC1 u CaFz). OtHocutensHbie aToMHBIE Macchl: A{(K)

=39, A(C1) =35, Ai(Ca) = 40, A(F) = 19.

10.BBIUMCINTD 1O KIACCHYECKOil TeOpHH TermmoeMkocTh kpucTamia NaCloosemom 100 cm?.

11.

12.

13.

14.

[ImoTHOCTH KpHUCTaIapaBHa 2,2 103 kr/v.

Beruucnute ywactory Jlebas B kpucramie 3oiota. Jms 3omota temmeparypa Jlebas
paBHa 180 K.

Menusiii o0pazenr maccoii 50 r Haxoaurtcs mpu temmneparype 10 K. Ompenenutsb
KOJIMYECTBO TEIJIOTHI, HEOOXOIMMOE I €ro HarpeBaHusi ao Temmeparypsl 15 K.
Temneparypy [ebas nns meaum npunsats paBHod 300 K. Ycnosue T<<O cuutath
BBHITIONTHEHHBIM. MonekysisipHas Macca Meau 64 107 kr/Mois.

[Tpu HarpeBanuu cepedpa maccoit 10 T ot Temmneparypsl 10 K go remnepatypst 20 K
osuto 3arpaueHo Ttemnotel 0,71 JIk. Omnpenenuts Temmepatypy Jebas cepebpa.
Vcenosue T«0 cuuTarh BBIIOJHEHHBIM.

Hcnonb3ys Tteoputo J[leOasi, BBIUMCIUTH YAENbHYIO TEIUIOEMKOCTh JKeje3a Mpu
temneparype 15 K. Ilpunsare temneparypy /[leGas nns sxenesa paBHoit 467 K.

Mousipaast Macca xenesa - 56 r/moib. YcnoBue T<<O cunTaTh BBHITTOTHECHHBIM.

KoHTpoJsbHBIE BOIPOCHI

mo pasaeay «Tel'[.]'[Ol'[pOBO)lHOCTb KPUCTAJJIOB»

1. [Ipoueccyl mepeHoca: 3a CcyeT YEero OHM BO3HUKawT? JlaliTe omnpeneneHue

TEPMOAUHAMHUYCCKUM CHUJIAM.

2. Jlalite 0OBsICHEHHE MOHATHUSAM: TEIJIOBOHM MOTOK, MOBEPXHOCTHAs! IUIOTHOCTH TEILIOBOTO

II0TOKA, JIMHEHHAS MIOTHOCTE TEIIIIOBOTO IMOTOKaA, MPUBCAUTC UX CAUHULIBI.

3. Oxapakrepusyiite npouecc TETJIONPOBOTHOCTH. Chopmymnupyiite 3aKOH

TemIonpoBogHoCcTH Dyphe.
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4. Kakue wu3BeCTHBI CIOCOOBI 3aJaHUsl TPAHUYHBIX YCIOBUH i aAuddepeHnnaibHOro
ypaBHEHHUs TeII0NpoBoAHOCTU? IlepeuncnuTh 1 1aTh KpaTKOe ONpEEIICHUE.

5. KakoBa cBsf3pb MeXIy KOIXPQPHUIMEHTOM  TEIJIONPOBOJHOCTH,  KOA(PPHUIMEHTOM
TEMIIEPATYPOIPOBOAHOCTH U YAEIbHOM TEMI0EMKOCTHIO MaTepraIoB?

6. ®oHOHBI U ypaBHeHHE bonblMaHa: maiite ompeneneHue MOHATHA «(OHOHY», «(POHOHHAS
TETJIONPOBOHOCTbBY; YTO OMUCHIBAET ypaBHEHUE bonbiimaHa.

7. Haiite onpenenenue koddduirenTa TeraonpoBogHoctu. KakoBa ero Gpu3ndeckuii CMbICT
B paMKax (POHOHHOW MOJENH TEIUIONPOBOMHOCTH? 3amummre auddepeHuaibHoe
ypaBHEHHE TEIUIONPOBOAHOCTH JIJIsl OJJHOMEPHOTO CITydasl.

8. TemneparypHast 3aBHCHUMOCTb TEIUIOIPOBOAHOCTH KPUCTAIIIMYECKOIO JIHUAJIEKTPUKA:
n300pasute rpauk 3aBUCUMOCTH M YKKUTE MEXaHM3MBbl paccesHUs (OHOHOB,
npeobagaroniyie B 06J1aCTH BICOKUX, HU3KUX U KOMHATHBIX TEMIIEpaTyp.

9. JlaiiTe ompeneneHue HacaTbHOTO (POHOHHOTO Ta3a. 3alUIIUTE ypaBHEHHE Ouiepa s
UCaIbHOr0 (POHOHHOTO rasa.

10. Yro Takoe BTOpoil 3ByKk? 3alUIINTE YCIOBUS PACIIPOCTPAHEHMSI 3ByKOBBIX BOJIH B rase.

11. 3anumure BeIpakeHHE 1151 KOd()PUIIMeHTa TErIoNPOBOHOCTH AIEKTPOHHOTO Ta3a.

12. TlpencraBpTe TpadUuecKu 3aBUCUMOCTH AJICKTPOIPOBOJIHOCTHA G M TETUIOIPOBOTHOCTH
A YHCTOrO MeTajula OT TeMIeparypbl. YKaxuTre Ha rpaduke mnpeodianaromme
MEXAaHU3MBbI PACCESAHUS FIIEKTPOHOB.

13. Cdopmynupyiite 3akon Bunemana-®@panra-Jlopenna. [laiite ero o0bsicCHEHHE B paMKax
Teopun Jlpyne u MOJENH TEINIOEMKOCTH 3JIEKTPOHHOIO rasa.

14. W300pa3uTe WCXOAHBIC paACHpENCICHUs] DJJIGKTPOHOB H U3MEHEHHE (YHKIIUH
pacnpeziesieHus AIEKTPOHOB OTHOMEPHOM CHCTEMbI BOJIU3M MoBepxHOCTH DepMmu:

® [IpU HAJOXKEHUHU BJIEKTPUUECKOTO TOJIS;
® [IpU I'PaJIMEHTE TEMIIEpPATypHhI.

15. TemionpoBOAHOCTh CBEPXIPOBOJIHHUKOB. [laliTe onpeaeneHue CleIyommnM MOHATHIM:

® KpHUTHUYECKas TeMIepaTypa;
®  CBEpXIIPOBOJSIIEE COCTOSIHUE, CBEPXIIPOBOJIHUK;
® KyInepoBcKas Iapa;

e (003e-KOHIIEHCaIVSL.
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BujieTsl Ha 3a4eTHOE MeponpUsATHE
1. 3akon ®ypre. VYpaBHEHHE TEIJIONMPOBOAHOCTU. TEIIONPOBOJHOCTh, TEMIOEMKOCTD,
TEMIIEpaTypPOIIPOBOIHOCTh KPUCTAILIA.
TennoeMKOCTBKPUCTATUNINYECKUX JUAIEKTPUKOB. Mo1eTb HE3aBUCUMBIX OCLHUIUISITOPOB.
TermmoeMKOCTEKPUCTATUIMYECKUX TUATIEKTPUKOB. Mojiens DUHIITEHHA.
TennoeMKOCTbKPUCTAIUINYECKUX TUAIIEKTPUKOB. Moaens [lebast.
Tennoemkocts MetaiuioB. Pactipenenenne @epmu-/lupaka.
TennoeMKoCTh 3JIEKTPOHHOTO Ta3a.
CpaBHEHHE IEKTPOHHON U PEHIETOYHOUN TEMI0EMKOCTEM.

3H€KTpOHHaH TCIJIOMPOBOAHOCTD.

Y ® N kWD

3akoH Bunemana-®panna.

._
e

HopMmanbHbie MOJIbI OTHOMEPHO MOHOATOMHOM KPUCTAJUIMYECKON PEIIETKH.

11. HopMmanbHbIE MOJIBI OTHOMEPHOU PEIIETKH ¢ 0a3UCOM.

12. ®ononsl. HopManpHBIE IPOIIECCH U TPOIIECCH Tepedpoca.

13. VYpaBHenue bonbimana st ¢oHOHOB. Pemierounass — TEIUIONPOBOJHOCTH B

npUOIMKEHNH BPEMEHU pellaKCalllu.

IIpaBusa BeICTABJICHUS 3a4€TA.

IIpu cnaue 3adera CTyIEHT OTBEYAET HA OAUH TEOPETHUUYECKUM Borpoc. Ha moarorosky k
OTBETY JaeTcs HE MeHee lyaca.

Ounenka  «3ayTeHO»  BBICTABIAETCS  CTYACHTY, KOTOPBIA  JaeT  TOJHBIE H
MOCJIEIOBATEIbHBIE OTBETHl HAa BONPOCHI MO TE€MaM, IMPU HTOM JIEMOHCTPUPYET yMEHHUE
BBIJICIUTh CYIIECTBEHHbIE W HECYUIECTBEHHbIE NPU3HAKK U YCTAHOBUTh MPUYUHHO-
cnencTBeHHbIe cBsi3U. OTBETHl M3/IaraeTcsi B TepMUHAX (DU3HMKHU MOIYIPOBOJHUKOB, HO MpHU
9TOM JIOIYCKAIOTCSl OIIMOKU B OMPEAETICHUH M PACKPBITHH HEKOTOPBIX OCHOBHBIX MOHSTHIA,
(bOpMyIIUPOBKE TMOJIOKEHUH, KOTOPHIE CTYACHT 3aTPyAHSETCS HCIPABUTH CAMOCTOSTEIBHO.
[Ipm aprymeHTanuu OTBETa CTYACHT HE OOOCHOBBIBA€T CBOM CYyXKJeHHs. Ha dacTh
JIOTIOJIHUTEIIBHBIX BOIIPOCOB CTYACHT 3aTPYIHAETCS 1aTh OTBET UM 1A€T HEBEPHBIE OTBETHI.

Ouenka  «He3auteHo»  BBICTaBIAETCS  CTYNEHTY, KOTOpPBIM  JE€MOHCTPUPYET
pa3po3HEHHBIE, OECCHUCTEMHBIC 3HAHUS; OECIIOPSAI0YHO U HEYBEPEHHO M3JIaracT MaTepualr; He
yMEET BBIACIATh TJABHOE M BTOPOCTENIEHHOE, HE YMEET COCAMHSTh TEOPETUUYECKUE
MOJIOKEHUS C MPAKTUKOH, HE YCTaHABIMBAET MEXKIPEIMETHBIE CBS3U; JOMYCKAaeT IpyoObie
OIIMOKKA TpU OMNpEeAENCHUN CYIIHOCTH PACKpPbIBAEMBIX TMOHATUN, SBICHUW, BCIIEJICTBUE
HEMOHUMAHUS MX CYIIECTBEHHBIX M HECYILECTBEHHBIX IPU3HAKOB M CBA3EH; JAET HEIMOJIHbIC

OTBCTBI, JIOTMKAa W NOCICAOBATCIBLHOCTL H3JIOKCHUSA KOTOPBIX HMCIOT CYIICCTBCHHBIC H
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NPUHIUNNAIbHBIE HAPYLIEHUs, B OTBETaX OTCYTCTBYIOT BBIBOJBL. JIONOJHUTEIbHBIE H
YTOYHSIOLIME BOIPOCHI 3K3aMeHaTopa HE IMPHUBOIAT K KOPPEKLMHM OTBETOB cTyleHTa. Ha
OCHOBHYIO 4YacCTb JIONOJHUTEJIBHBIX BOIPOCOB CTYIEHT 3aTPyAHsIETCS JaTb OTBET WJIM JAeT

HEBCPHBIC OTBCTEI.
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IIpuiio:xkenne Ne2 k padoyeil mporpaMme I CIUANINHbBI

«Tenopusnyeckne cBoiCcTBa TBEPABIX TEI»

Meroanuyeckue yKa3aHus JJIsl CTYI€HTOB 110 OCBOCHHIO JUCIHUILIMHBI

OcHoBHOW  ¢dopMOW  HM3JOKEHHS  y4eOHOro  Marepuaja IO  JUCIHUIUIMHE
«Temnogu3nueckne cBOMCTBa TBEPABIX TE» SBIAIOTCA JIEKUUHU. B Xone neKknuii uznararorcs
U Pa3bACHSIOTCS OCHOBHBIE, HanOOJIee CIIOKHBIEC MOHATUS TEM, a TAKXKe CBSI3aHHBIC C HUMHU
TEOPETUYECKHEe W TPAKTHUYECKHE MpoOJIeMbl, MAlOTCS PEKOMEHJAllMM Ha BBINOJIHEHUE
CaMOCTOSITeNIbHON paboThl. B Xo/e nexiuii 00y4yaronmmmMest peKOMEH Ty eTCS:

- BECTHU KOHCIIEKTUPOBaHME y4eOHOr0o MaTepHaa;

- oOpamaTh BHMUMaHHE Ha ONpEACICHHUS TMOHATUH, (OPMYIMPOBKH 3aKOHOB U HX
MaTE€MaTU4YECKOE BBIPAKEHUE, IOJIOKEHUS, PACKPBIBAIOIIUE COACPKAHMWE TEX WIM HMHBIX
ABJICHUM M TMPOLIECCOB, HAy4YHbIE BBIBOABI W IPAKTHUYECKHE PEKOMEHIAUM [0 HX
IIPUMEHEHUIO;

- 3a7aBaTh NPENOJABATENI0 YTOUHSIOIINUE BOMPOCH! C LIETBI0 YSICHEHHS] TEOPETUUECKUX
MTOJIOYKEHUH.

Jlig ycrientHoro OBJIaJEHUS KYpCcOM HEOOXOJMMO TOcelaTh BCE JIEKIMH, TaK Kak
TEMaTUYEeCKH MaTepHuaj B3aMMOCBS3aH MeEXIy coOoi. B ciywasx mpomycka 3aHSATHS
CTYACHTY HEOOXOAUMO U3YUUTh MaT€pPHa U COCTABUTh [0 HEMY KOHCIIEKT CAMOCTOSITEIBHO.

B kauecTBe HMHHOBALIMOHHOTO MeTOJa OOY4YeHHUS MpeIrojaraeTcs MpaKTHUYecKas
peanmzanms KOHIENUUU TpobieMHoro ooOyueHus. [IpoGmemHoe oOydeHHE NpPEICTaBIISET
co0ol cUCTeMy METOJIOB M CPEJICTB O0YUCHHsI, HAPaBIEHHBIX Ha MOJICIMPOBAHUE PEATbHOTO
TBOPYECKOTO IpoLecca MyTeM CO3[JaHMs MPOOJEeMHON CUTyallud W YIpPaBICHHUS MOUCKOM
penieHus npooaemMbl. Y CBOGHUSI HOBBIX 3HAHHUM MPU 3TOM IMPOUCXOIUT KaK CaMOCTOSITEIbHOE
OTKpBITHE MX CTYJEHTaMU C TMOMOIIbIO mpernonaBarens. s 3Toro HeoOXoaAUMO nelcTBHE
IBYX (paKTOPOB:

1. Bo3HHKHOBEHHE MMO3HABATEIHHONW MOTPEOHOCTH, JIOKATH3YEMOH B OINpEaeTIeHHOM
y4eOHOM MaTepHaie;

2. OBnazeHre HOBBIMU OOOOLICHHBIMU 3HAHUAMHU, HEOOXOIUMBIMU JIJIsI BHITTOJHEHUS
OIpEEIICHHBIX 3a/1au.

Cucrema npo0aeMHOro 00y4eHus BKIIOYAET B ce0sI CIIEIYIONINE ITAlbl 00yYeHUs:

* H(OpMaLIMOHHBIE, HE TPEOYIOLIUE TBOPUECKON aKTUBHOCTH JIUYHOCTH,

* TPEHUPOBOYHBIE, BKIIFOYAOIINE MOBTOPEHHUE NIEUCTBUS U KOHTPOJIb 33 YCIEUTHOCTHIO

BBITIOJTHCHHU .
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B mpomecce o0yueHHsI CTYACHTHI BOBIEKAIOTCS B PEIICHHE MOCTABJICHHBIX MpPOOIeM
TEOPETUYECKOro xapakrepa. [IpoOnemHas cuUTyarusi CO3[aeTCS HEMOCPEICTBEHHO Ha
3aHsaTHsIX. Hampumep, B Haudane JICKIIUMH, KOTJAa aHAIH3UPYETCS HEKOTopas, MONydeHHas
paHee, MOJeNb, M €€ Pe3yJbTaThl COMOCTABISIOTCS C OSKCIEPUMEHTATHLHBIMU JTaHHBIMU.
CryneHtaMm mpemiaraetcs OOBSICHUTH, MOYEMY B OIPEIEICHHOM HHTEPBAJE TEMIIEpaTyp
MOJIe]Thb HEAJCKBATHO OIMKCHIBAET TEMIEPATypPHYIO 3aBUCUMOCTh TOTO HIW HMHOTO
Terio(u3nIecKoro mapamerpa. B xome oOCyXIeHHsS BbIpa0AThHIBACTCS HOBBIM TOIXOJ K
PEIICHHIO TIOCTABIICHHOH 3a/1a4H, pACCMAaTPUBAIOTCS PA3JINYHBIC BAPHAHTHI PEATH3AI[H ATOTO
M0JIX0/1a, M3 KOTOPBIX BHIOMpAETCsl ONTHUMAaIbHBIN BapuaHT. [locie 3TOro ¢ MOMOIIBIO
MpernoaaBaTelnss CTPOUTCS HOBas MOJEIb PacCMaTpPUBAEMON CHCTEMBI M €€ MpelICcKa3aHUs
COTOCTABJISIFOTCS € pe3yJbTaTaMH dKCIIepUMeHTa. TakuM oOpa3oM, TpU U3YyYECHUU
TETUIOEMKOCTH KPHUCTAJUTUMYECKON PEIIETKH YAaeTCsl MPOCICAUTh BCIO XPOHOJOTHUYECKYIO
MI0CJICIOBATEIBHOCTD Pa3BUTHSI MPEICTABICHUI O TEIIOBOM JIBI)KCHHH aTOMOB KPHCTAJIJIOB

OT MOACIIN HEC3aBUCUMBIX OCHHUJIJIAATOPOB 10 JUHAMUKH (1)OHOHOB.
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YyeOHo-MeToaHUECKOE 00ecreyeHue

CaMOCTOAITEIbHOI paﬁoTbI CTYACHTOB IO JTUCHUIIJINHE

Jl5ig caMoCTOSITENbHON PabOThl PEKOMEHIYETCSl UCIIOIB30BaTh yUeOHYI0 JTUTEpaTypy,

K KOTOPOI MOKHO OTHECTH CIICAYIONINE U3JaHUS:
1. Tommemun I'. k. 3amaun o ¢pusuke TBepaoro tena — Hayka, 1976. — 432 c.
2. Cupora JI. ®usuka tBepmoro Tena. COOpPHUK 3afay C MOJPOOHBIMH PEIICHHUSIMHU.

2010. 184 c.

Taxoke mnsa mogbopa ydeOHOW JHUTEpaTyphl PEKOMEHIYETCS MCIOJIB30BATh IIMPOKHA
CIIEKTP UHTEPHET-PECYPCOB:
1. MexxayHapoaHblii Hay4yHo-oOpa3oBaTeibHblii caiit EqWorld. Caiitr EqWorld
CONCPXKUT  OOMMUPHYIO  HMHPOPMALNMIO O  PAa3IMYHBIX  KjlaccaX  OOBIKHOBEHHBIX
nuddepennmanbabix  ypaBHeHu (OY), muddepeHnnanbHbIX ypaBHEHHH C YaCTHBIMU
npou3BoaHbIMU (YpUIl), uHTErpanbHbIX ypaBHEHUN, (YHKIMOHAIBHBIX YPaBHEHUH U JPYTUX
MaTeMaTHYecKuX ypaBHeHUH. Oco0oe BHHMaHHE YIENCHO YpaBHEHHSIM MaTeMaTHYECKOU
¢busukn u MexaHuku. [IpuBeseHbl TaOMUIIBI TOUYHBIX PEUICHHM, OMHUCaHbl METOJbI PELICHUS
YpaBHEHUH, €CTh WHTEPECHbIE CTaThU, JaHbl CCBUIKM HAa MAaT€MaTHYEeCKHUE IPOrpaMMBI,
yKa3aHbl aJpeca HayYHBbIX CaWTOB, U3JATEIbCTB, XKYpPHAJIOB U 1p. MmeeTcs nuHaMUYeCKUN
pasnen EqArchive, KOTOpbI [aeT BO3MOXHOCTh aBTOpaM OIEPATUBHO ITyOJMKOBATh CBOU
YpaBHEHHUS W HMX TOYHBIE pELICHHs, IMEpBble MHTErpanbl U mpeoOpazoBaHusd. ComepKuT
y4eOHyI0 (PU3UKO-MaTEMaTHYECKYI0 OMOIMOTEKY, B KOTOPYIO aBTOPBI MOTYT JTI0OABIISITH CBOU
KHUTH U IUCCEPTAlINH, a TaKKe (OpYM Il BOIIPOCOB U AUCKYCCHH.
EqWorld paGotaer Ha pycckoM M aHIJIMICKOM s3bIKax (TJIaBHast CTp. caiiTa mepeBeleHa
TaK)ke Ha HEMEIKUM, hpaHITy3CKHM, UTATBIHCKHA W UCTIAHCKUM S3BIKHM) U TIpeAHA3HAYCH JIJIs
HIMPOKOTO Kpyra Y4eHbIX, MpernojaBaTesieldl By30B, HHKEHEPOB, aCIIUPAHTOB U CTYJEHTOB B
pa3MyHBIX 00JacTAX MaTeMaTHUKW, MEXaHUKH, (PU3UKU, XUMHH, OUOJIOTUH U MHXKEHEPHBIX
HayK. Bce pecypcbl caiiTa SBISIOTCS OECIIaTHBIMHU JUIS €T0 M0JIb30BaTeNeH.
EqWorld conepxxutr okomo 2000 BeO-cTpanull (KHUTU OMONMOTEKH HE YYHUTHIBAIOTCS), €TO
nocemaoT moau u3 200 crpaH Mupa, CpenHss NocenaeMocTh caita mnpesbimaer 3000
4yelnoBeK B cyTKu.Ajapeca caiita B WHreprere: http://eqworld.ipmnet.ru/indexr.htm (pyc.),
http://eqworld.ipmnet.ru (auri.).
2. DNeKTPOHHO-0MOIMOTEYHAs CHUCTeMa «YHHUBepcHTeTcKass OuobJauoreka online»
(www.biblioclub.ru ) - snekTponHas OubmMOTEKa, obOecmevnBaromas AOCTYIl K Hambosee
BOCTPEOOBAHHBIM MaTepUaAIaM-TIEPBOMCTOYHUKAM, y4eOHOM, HAyYHOH M XyJI0’KECTBEHHOM

JUTEpaType BEAYUIMX M3AATEIbCTB (*perucrpauus B 3JIEKTPOHHOH OHOIMOTEKE — TOJIBKO B
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cetu yHuBepcurtera. Ilocie perucrpamuu paboTa ¢ CUCTEMON BO3MOXKHA C JIFOOOW TOYKH
nocrymna B Internet.).

3. Uudopmanuonnas cucrema "EqnHoe 0kHO 10cTyna kK o0pa3oBaTeibHBIM pecypcam'
(http://window.edu.ru/library).

[enwpto co3manus uHGOPMAIIMOHHONW cUcTeMBbI "ENMHOE OKHO J0CTyra K 00pa3oBaTeIbHBIM
pecypcam" (MC "Emmnoe okHO ") sBiIseTcs oOecrmeueHUE CBOOOJHOTO JOCTyma K
UHTETPAIbHOMY KaTaJlory 00pa30BaTENbHBIX HMHTEPHET-PECYPCOB M K  3JIEKTPOHHOM
O6uOmoTeke y4eOHO-METOJMUYECKHX MAaTepHaioB Uil o0mero W mpodecCHOHATBHOTO
o0OpazoBaHwUs.

WNndopmannonnas cucrema "Exannoe okHO qocTymna k 00pa3oBaTebHBIM pecypcaMm” cozaHa
no 3akazy DenepanpbHOro areHTcTBa 1o oOpaszoBanuio B 2005-2008 rtr. ['omoBHOI
pazpabotuuk mpoekra - DexeparbHOE TOCYJAapCTBEHHOE AaBTOHOMHOE YUpPEKICHHE
['ocynapcTBeHHBIM HayYHO-MCCIIEIOBATEIBLCKHI WHCTUTYT WH(OOPMAITMOHHBIX TEXHOJIOTHH U
tenekommyHukauit (PI'AY 'HUU UTT "Uudopmuxa'") www.informika.ru.

NC "Enunoe okHO" 00BbEOUHSET B €IMHOE MH(POPMALMOHHOE MPOCTPAHCTBO 3JICKTPOHHBIC
pecypcbl CBOOOAHOTO JOCTYIA IS BCEX ypOBHEW oOpazoBaHusi B Poccuu. Pazmensr aToi
CUCTEMBI:

DJIEKTPOHHAs1 OMOJIMOTeKAa — SIBISETCS KPYyIHEMIINM B POCCUICKOM cermeHTe MHTepHeTa
XPaHUJIUIIEM TIOJHOTEKCTOBBIX BEpPCUN YYEOHBIX, Y4eOHO-METONWYECKUX U HAyYHBIX
MaTepHaJIOB C OTKPHITBIM nocTyrnoM. buOmmoreka coxepxkut Gosee 30 000 marepuanos,
UCTOYHUKAMU KOTOPBIX SIBISIOTCA Oojiee TPEXCOT POCCUHUCKUX BY30B M JIPYIrHX
00pa30BaTeNbHBIX U HAYYHBIX YUpexAeHHH. OCHOBY HAINOJIHEHUs OMOIMOTEKH COCTABIIAIOT
AIIEKTPOHHBIE BEPCUU Y4YEOHO-METOJAMYECKHX MAaTepHajoB, IOJIrOTOBJICHHbIE B BY3aX,
IOpOUIe/INe pPELeH3UPOBaHWE M PEKOMEHJOBaHHbIE K HCIOJb30BAaHUIO COBETaMU
(bakynbTeTOB, yUeOHO-METOJUUECKUMH KOMUCCHSIMU U JPYTHMU BY30BCKHUMH CTPYKTypaMmu,
OCYILECTBIISIOUIMMH KOHTPOJIb Y4eOHO-METOANYECKOMN IEATEIIbHOCTH.

HNuTerpanbHplii Katajor  o0pa3oBaTeIbHbIX  HHTEPHET-PECYPCOB  COJEPXKUT
IpEJICTaBICHHBIE B CTaHAApTHU30BaHHOW (popme MeTajaHHbIE BHEUIHHX PECYPCOB, a TaK¥Ke
COJICPKUT OIUCAHMS TTOJTHOTEKCTOBBIX ITyONHMKAIMKA 3JICKTPOHHOM OuOmumoreku. OOmmit
o0beM Karanora mpesbimaer 56 000 meraonucanuit (13 Hux okono 25 000 - BHeurHHe
pecypcenl). Pacmmpenssiii nouck B "Kartasore" ocyiiecTBisieTcs MO Ha3BaHUIO, aBTOPY,
AQHHOTALIMH, KIIIOYEBBIM CJIOBAaM C BO3MOXHOW (MIbTpalMeil Mo TeMaTuKe, MPEeAMETY, THUILY

Marepuala, ypoBHIO 00pa30BaHUsS U ayAUTOPHUH.
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N30pannoe. B pasziene npeacTaBieHbl MOJO0OPKH HanOoJiee CoAepKaTeIbHbIX U TOJIC3HBIX,
M0 MHEHHUIO pEHaKIUh, WHTEPHET-PECYpCOB [UIsi o0mero u mnpodeccrnoHalIbHOTO
o0Opa3oBaHusl.

bu6auorexkn By30B. Pasnen comepkUT TONOOpPKHM CaWTOB BY30BCKHX OHMOIHOTEK,
AJICKTPOHHBIX KAaTaJIOTOB OMOJHMOTEK BY30B M IOJTHOTEKCTOBBIX AJICKTPOHHBIX OMOJIMOTEK

BY3O0B.

Jlst caMocTosITeNIbHOTO TIo00pa auTeparypsl B Oubmmoreke SApl'Y pexomenmayercs
UCIIOJIb30BATh:!

1. JInunbni kaduner (http://lib.uniyar.ac.ru/opac/bk login.php) maeT BO3MOXHOCTH
nojgy4yeHus on-line gocTyma K CHOUCKY BBIAAHHOM B aBTOMAaTH3UPOBAHHOM pEXHME
JUTEpaTyphl, MPOCMOTPA U KOMHUPOBAHMS AJIEKTPOHHBIX BEPCHM WU3JaHUIl COTPYIHUKOB
yHuBepcuTera (y4e0.dn METOJ. MocoOus, TEKCThl Jekuui u T.1.) Jus paboTel B «JImaHOM
KabuHeTe» HeoOXxonumo 3aiiTm Ha caiit Haywnoit Oubmmorexu Spl'Y ¢ mo0oil TouKw,
UMeEIoUIe nocTyn B Internet, B MyHKT MEHIO «DJIEKTPOHHBIN KaTajory; MpOUTH IPOLERypY
aBTOpHU3AllMM, BBIOpAB BKJIAAKY «ABTOpU3AlMs», W 3alOJIHUTH TMPEJCTABICHHBIC IO
nHpopmanuu.

2. DnekTpoHHas 0u0JIMOTeKa yueOHbIX MaTepuaaos Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) cogepxxut 6onee 2500 MONHBIX TEKCTOB
y4eOHBIX U y4eOHO-METOAMYECKUX MaTepuaioB MO OCHOBHBIM HM3y4YaeMbIM JHCHUIUIMHAM,
U3JIaHHBIX B YHUBepcUTeTe. JOCTYI B CETH YHUBEPCUTETA, JINOO IO JIOTHHY/TapoJIio.

3. DaekTpoHHas kKapToTeka « KHHroodecne4eHHOCTh)»
(http://www.lib.uniyar.ac.ru/opac/bk bookreq find.php) packpeiBaer  yueOHBIH  (oOHT
HayyHOU OmOmmoreku Spl'Y, mpemocraBiser omepaTUBHYIO HH(POPMAIUIO O COCTOSHUHU
KHUT0OOECTIEYeHHOCTH AMCLUMILIUH OCHOBHOM M JIOTIOMHHUTEIBHOW JUTEpaTypoil, a Takke
[UKJIAa JUCHUIUIMH U CIEIHaIbHOCTeH. DNeKTpoHHas KapToTeka «KHHroobecrneueHHOCTH

JIOCTYIIHA B CETH YHUBEpPCHUTETa U Yepe3 JInuHbIi KaOuHeT.
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