MUWHUCTEPCTBO HAVKU 1 BBICILIETO OBPA3OBAHUS POCCUMCKOW ®EJIEPALIMU
demepanbHOE TOCyJapCTBEHHOE OI0DKETHOE 00pa3oBaTe/bHOE YUPEKACHHE
BEICIIEro 00pa3oBaHus

«ToabaTTHHCKHMHA rocyAapcTBeHHBI YHHBEPCHTET

YTBEPX/IEHA
eNaTeNisl IpUEeMHOU

ol Ly
o efo Oﬁpa R
oW P
G Oﬁpaaoﬂh 0

) 8y, 9,
W o meency, X, %,y
< @3\ ASOVHT3 ¥ oy 75, %
S S /D%
L S A 0%

«
Toozce ek *

Corg,

ITPOTPAMMA BCTYIHUTEJbHBIX HCTILITAHUA

A7 TIOCTYNAIOMMX Ha HallpaBlIeHue MOArOTOBKHM Hay4HO-MelarOrH4eCcKrUX KaapoB
B aCIIUPaHType

03.06.01 ®dusuka 1 acCTpOHOMHUS

HanpaBJIeHHOCTD (Tpoduib) «Pu3KKa KOHAEHCHPOBAHHOTO COCTOSHU?

dopma 00ydeHHs 04Has, 3a04Hast

TonpsiTTu 2019



1. IHosicHUTe/IbHAS 3aIHCKA

1.1. BerynurenbHble UCHBITAHUS B AaCHUPAHTYpy IIpeAHAa3sHA4YeHbl i
OTIpeeNIEHHs TEOPETUYECKON U NPaKTUYECKOM NOATOTOBIEHHOCTH MOCTYNArOLIEro
B AaCIHPAHTYpPy K BBIMOJHEHUIO Oynymux mOpodecCUOHANBHBIX 3aJady 1o
cnenranbHOCTH DU3KKa KOHAEHCUPOBAHHOTO COCTOSIHUS.

1.2. TIporpamma oOXBaTbIBa€T BOIPOCHl 10 KOMIUIEKCY IHCLMIUIMH,
HU3ydyaeMblX B Ipelenax NOATNOTOBKM Marucrpa no HanpasineHutro 22.04.01
«MartepuanoBeneHue H TEXHOJIOTUHU MaTepHaoB» u JHUCIUTIIINH,
COOTBETCTBYIOIIMX IIporpamMMe aclHUpaHTypbl MO HampapieHU «Pusuka u
ACTPOHOMHUS»; MEXaHHMKa, MEXaHHWKA TBEPAOro Teja, TMAPOMEXaHHKa, KoJeOaHus U
BOJIHBI, MOJIEKYJIIpHasi QU3MKa M TepMOAMHAMUKA, JJIEKTPUYECTBO M MarHeTH3M,
CTaTUCTHYecKas (Qu3nWKa, (U3MKa KOHAEHCUPOBAHHOIO COCTOSIHHMS, OCHOBBI
MaTepuaJOBeIeHUsI M TEXHOJOTMM MaTepuaioB. B mpouecce 3k3amena,
IOCTYMaloIIKMe AOJDKHBI I10Ka3aThb CBOK IIOATOTOBIEHHOCTH K IPOJOJDKEHMIO

obpazoBanus 10 cieHalbHOCTH PH3KMKa KOHIEHCHPOBAHHOIO COCTOSHUS.
1.3. ®opmyJia crieliHaIbHOCTH:

OcCHOBO#1 CITELIHAILHOCTU SBJISIETCSI TEOPETUYECKOE U IKCIEPUMEHTANILHOE
ACCIEOBAaHKEe TPHPOJBl KPUCTAUTMUECKUX U aMOPQHBIX, HEOPraHWYECKHX H
OpPraHUYeCKHX BEIIECTB B TBEPAOM H JXHJKOM COCTOSHHAX W H3MEHEHHE MX

(pHM3UYECKHX CBOMCTB IPU Pa3IMYHBIX BHEIIHHUX BO3AEHCTBUAX.
O061acTH UCCIIEOBAHUH:

1.  Teoperuueckoe U SKCHEPHMEHTAJIbHOE U3ydeHHE (U3HUECKON
IPUPOMBI CBOMCTB METAJUIOB M MX CIUIABOB, HEOPraHMYECKMX W OPraHH4eCKHX
COENMHEHHH, IUIIEKTPHUKOB M B TOM YMCJIE MATE€pPHAIOB CBETOBOJOB KaK B
TBEPJIOM, TaK M B aMOpP(GHOM COCTOSHUM B 3aBUCUMOCTH OT HUX XHMHYECKOTO,

HN30TOIMHOI'O COCTaBa, TEMIIEPATYPEI 1 NABJICHHA.



2. TeopeTuueckoe M 3KCIIEPUMEHTANbHOE HCCIENOBaHHE (PUIUUECKUX
CBOMCTB HEYIOPAAOYEHHBIX, HEOPTAaHUYECKUX M OPraHHYECKHX CHCTEM, BKIIOYAs
KIaCCHYECKME M KBAaHTOBBIE JKMIKOCTH, CTEKJIa pa3JIM4HOM IpHpPOABl U

AUCHEPCHBIC CUCTEMBEI.

3. Vzyyenue SKCHEPHMMEHTAIBHOIO COCTOSIHUS KOHAEHCHPOBAaHHLIX
BELIECTB (CHJIbHOE CXKaTue, yAapHble BO3ACHCTBUS, U3MEHEHHE I'PABMTALIMOHHBIX
TIOJIeH, HU3KHE TEMIIEPaTyphl), ()a3oBBIX MNEPEXOJOB B HUX M HX (Ha30BbIE

AuarpaMmbl COCTOSIHHAL,

4, TeopeTquCKoe H JKCHEPHUMECHTAJILHOC HCCICAO0OBaHUE BO3IAEHCTBHS
pPas3sin4YHbIX BHIOB H3queHI/II>’I, BBICOKOTeMHepaTypHOﬁ [Jla3Mbl Ha TMpUpoay

H3MEHEeHUH (1)I/I3I/I‘—IGCKI/IX CBOMCTB KOHACHCHUPOBAHHLIX BEILICCTB.

5. PaspaboTka MaTeMaTHYeCKHX Mojelel IOCTpoeHHs  (Ha3oBbIX
IMarpaMM COCTOSIHHsSL M IIPOTHO3MPOBAaHME HM3MEHEHMs (DU3UYECKUX CBOWCTB
KOHIEHCHPOBAaHHBIX BEUIECTB B 3aBUCHMOCTU OT BHEIIHMX YCIOBHH HX

HaXOXJICHHA.

6.  Pa3paboTka 5KCIEPUMEHTANBHBIX METOJOB H3yUYeHHSA (HU3MYECKUX
CBOWCTB M CO3[JaHH€ (PU3NYECKHX OCHOB MPOMBIIUICHHON TEXHOJOTHH IOJTy4YEeHHs

MAaTepHaJIOB C OIIPCACIICHHBIMHU CBOMCTBaMH.

7. TexHuueckue H TCXHOJOTHYECKHUEC HPHIOXKCHHUA (1)I'I3I/IKI/I

KOHACHCHPOBAHHOI'O COCTOSHHA.

2. Hopsanok npoBeaeHHs BCTYNHUTEIbLHOI0 HCNLITAHUSA
2.1. BcerynuteneHOe HCHBITaHHE (9K3aMeH) MPOBOAMTCH YCTHO [O
9K3aMEHallMOHHBIM OUJIeTaM.,
2.2. Ox3aMeHalMOHHBIE OWIIETHI BKIIOYAIOT B ce0s 3 BOMpOca M3 PasHbIX

pas3iciioB, B TOM YHCJI€ BONPOCHI, CBSI3aHHBIE CO CIELUAIBHOCTBIO, Kacarolemncs



CTpoeHHs] OOBEKTOB, HAaXOAAIIMXCS B TBEPAOM, J>XHUIKOM M ra3oo0pa3HoOM
COCTOSIHHH.
2.3. Bonpochbl COOTBETCTBYIOT COAEPHKAHUIO BCTYNUTEIBHOTO UCTIBITAHUS.
2.4. Bpems nogrorosku — 1 yac. Bpems onpoca B ycTHoi ¢opme — 20-30

MHHYT.

3. Conep:xkaHue BCTYNHTEJIbHOIO HCIBITAHUS
Pasznen: «O61asi n Teopernveckas (pu3nKa»
Moayab 3.1. «MexaHuka»
JluHaMHKa MaTepuaabHOM TO4YkM, 3akoHbl HpioToHa. PaboTta W sHeprus. 3akoHbI
COXpaHEHHs DSHepruu. MexaHHKa TBEpIOro Teja. BpallleHne TBEpABIX Tell.
MOMEHT CHJI, MOMEHT MUHEPLIUH, MOMEHT MMITyJibCa. 3AKOH COXPaHEHUs MOMEHTa
uMIysisca. Yupyrue aeopmauuu. 3akoH I'yka. I'mppoamHamuka. YpaBHeHus
bepuymnu. JlamuHapHble U TypOyJI€eHTHBIE TEYEHMUS.
Moayas 3.2. «Konebanust 1 BOJTHbBI»
I'apMoHuveckue kKojebaHus. MateMaTuueckuii 1 QU3MUECKUM MasTHUK. DHEpPrus
xkonebanuii. BeiHyX1eHHBIE KoebaHus. PacnipocTpaHeHye BOJIH B YIPYroH cpeze.
DHeprus YNpyTrdX BOJSH. 3BYKOBBIE W YJIBTPa3ByKOBbl€ BOJHBL Jlndpakuus u
HHTephEepEeHLIUs BOJIH.
Monayasb 3.3. «TepmoanHaAaMHKa»
OcHOBHBIE ITOJIOKEHHST MoJjleKy/sipHo-kuHeTudeckod Teopun (MKT). CtpoeHue
TBEPIBIX, JXUIOKUX, rasoodOpasHeix Ten B MKT. Macca, pasmepsl, CKOpPOCTH
IBW)KEHUS, CHJBl B3auMojelcTBus MoJekys. Pacnpenenenne bonbumana.
Pacnpenenenne Makcpeiuia. TemnepaTypa u nasieHue raza B MKT. Ypasuenue B
MKT. TemneparypHsie mmkanbsl. Temnora, BHYTpEHHAs OJHeprus, pabora B
TepMoarHamMuke. Hawano TepMoAMHAaMHMKK (IepBO€, BTOPOE, TPEThE) —
TEPMOJMHAMHYECKHE, CTATUCTHYECKHEe (OPMYJIUPOBKH, aHaiu3. OHEPrds Hu
HTPOIHUSL.
ArperatHoe cocTosiHMe BeulecTBa. (PazoBble Iepexo/bl MEPBOro U BTOPOro poja.

Juarpamma cocrosinud. YpaBHeHus Kianeipona-Kinaysuyca. TpoliHas ToYka.



YpaBHeHue BaH-nep-Baankca 1 ero ananus.

Mogayb 3.4. «/IeKTPOAHHAMHKA»

Onexkrtpocratuka.  [IpoBomHMKM B 3nekTpuueckom  moje.  Teopema
Octporpanckoro-I'aycca u ee npuMmeHeHue. JIU3IEKTPUKH B JIEKTPUIECKOM TI0JIE.
[TocrostHHBIA  2nexkTpudeckudl Tok. 3akoH Oma sl  OJHOPOAHOrO |
HEOJHOPOOHOro ydacTka Lenu. 3akoH JDxoyns-JleHua. Pa3peTBieHHble Lemnmu.

[TpaBuno Kupxroda.

Mopyab 3.5. «I1lonynpoBOAHUKH

Odusnueckre CBOICTBA MONYNPOBOAHUKOB. (COOCTBEHHBIE MOJYNPOBOJHUKH.
OcHoBHBIE CBelieHHs, Kinaccudukauus, obmacti mnpumeHeHus. [IpumecHble
HOJyTIPOBOJHUKH. DNeKTPOIIPOBOJHOCTD MOJIYITPOBOAHHUKOB.
[TomynpoBOIHUKOBEIE NpPUOOPEL. n-p mnepexon. IIpoxoxaeHue Toka uepe3 n-p
nepexo. TyHHenbHble nuoabl. TpaH3ucTopbl. I10IynpOBOAHUKOBEIE CTPYKTYDBI.

Ob6nacT MpUMEHEHHS.

Mopayab 3.6. « MarHuTHOe MoJie H MAarHHTHBIE CBOMCTBA TBEPABIX TeJ»

MarHuTHOe ToJe, UHAYKLHKS, HalPsSHKEHHOCTh. JJIEKTPOMAarHuTHas MHIYKUUS M
camonHaykuus. IlpaBuno Jlenma. 3akon @apaned B HHTErpajbHOH H
muddepeHInanbsHON QopMe. DHEprusi MarHUTHOTO U 3JIEKTPOMArHUTHOTO IMOJIS.
[[1OTHOCT, TMOTOKAa JHEPrMM 3JIEKTPOMArHUTHOro moJsisi. Bekrop Ywmosa-
[NotinTHHra. MarHeTuku, UX kinaccudukauus. /[namMarsHeTwsm M mapamarHeTH3M.
[Mpupoga  nuamarHeTusmMa ©  napamarHetusma.  OCHOBBl  TE€OpUM O

(eppoMarHeTkax. MarHUTOMATKHE U MAarHUTOTBEP/bIE MATEPHAIIBI.

Moayab 3.7. «OnTuka»
OCHOBBI JJIEKTPOMarHUTHONH Teopuu cBera. MHrepdepenuus, auddpaxkuus u
nonspuszauust cBera. Jlucnepcus cBeTa U CHEKTpalbHbId aHanu3.  OCHOBBI

KBaHTOBOH TCOPHH HU3TYHUCHUA CBCTAa aTOMaMHU M MOJICKYJIaMHU.



Pazpen: «Pu3nka KOHIEHCHPOBAHHOIO COCTOSIHHS

Moayas 3.8. «Kpucrananyeckue u amopdHble Tesia»

MexaromMHble B3aUMOJEHCTBUS U KilaccUPUKAUUs TBEPABIX Tejl. MeTobl
OIpe/ieJIeHUs] aTOMHOW CTPYKTYPbl TBEPABIX TeN (3JEKTPOHHA MHKPOCKOIHUS U
PEHTIeHOCTPYKTYpHBIA aHanu3). CoBpeMeHHBIe MaTepHalibl Ha OCHOBE MeTallia.
Kpucramnel.  Hanoxpucramnel.  KBasukpucramuibl.  AMOpgHBIE  CIIaBBI.
MexaHnyeckue CBOMCTBA METAUIOB: IUIACTUYHOCTb, TBEPAOCTh, YCTAIOCTh.
Hanpsokenue, nedopmanus, KpuBble HarpyxeHusi. @u3ndeckye CBOMCTBA TBEPABIX

TEJI: TCIVIOEMKOCTD, TEILJIOIIPOBOAHOCTD, TCIIJIOBOC PACUIMPECHUC.

Moayas 3.9. «CTpykTypa TBEpABIX Te»

Kpucrainer u  amMop¢pHbele  Marepuansl.  (OCHOBBI  KpUCTaJLIOTpadHu.
Kpucrannuueckue pemetkd. JledekTsl B kpuctaiutax. Knaccubukanus nehektoB
0 TeOMETPUYECKUM IIpU3HAKaM: TOYE€YHble, JIMHEHHbIe, IJIOCKHE, OOBbeMHBbIE.
KpaeBble 1 BUHTOBBIE quciokanuu. CBoCTBa AUCIOKALIMHE., DHEPIrus AUCIOKAIINH.
JIBr>KeHHe  OUCIIOKAlMi: [epenosi3aHue M cKoybxeHue. Ilnactudeckas
nepopmauus. B3aumopeiicTBie U pasMHOXEHHE IHUCIOKaUWiH. JMCKIMHALMK.
CpoiicTBa  OUCKIMHAUMK.  OHeprus  OUCKIMHauud.  JIMCKIMHAIMOHHEBIE
KOHQUIypalud: AWMOMM W KBaapymnosu. PoranmoHHble MOAbl aedopMaluu.
HedexTsl pucknuHanMOHHOro Tumna. CTpyKTypa MeTajuioB U criiaBoB. OObeMHEIE
CTPYKTYpHBIE 3JIEMEHTHI: slYelKH, OJI0KHM, cyO3epHa, 3epHa, hparMeHThl, MOJIOCH

pazopueHTauuu. CTpykTypa amopdHbIX TBEpAbIX Ted. CTekia.

Mopnyas 3.10. «Teopusi KOHIEHCHPOBAHHOTO COCTOSTHHS

Ilpsimass u oOpaTHass pelIeTKH Kpucramia. 30HB bpmimrosHa. TemmoeMKocTh
KpucTajlna no OWHITelHy. Pacnpenenenue boze-Diinmureiina. ®ononsl. Teopwus
Hebas. Pacnpenenenne ®depmu-/upaka. DHepreTHueckre 30HBI 3JIEKTPOHOB B
KpHcTaie. JIMDJIEKTPUKH, METAIbl M IMOJYNPOBOJHUKU. YpoBeHb @DepMu.
TepmomaruuTHele U TepMoanekTprdeckue siBnenus. TepmodIC. Dddekt Xomia.

Db odexr [lensTse.



5. YyeOHo-MeTOoAHYECKOEe H HH(OpPMALIHOHHOE 00ecTeYeHHe.

5.1. O6s13aTesibHas JuTEpaTypa
5.1.1. I'peisynoBa H.H. ®usuka xoHzeHcupoBaHHoro cocrtosiHus [Tekct] : (c
YKJIIOHOM B HaHOTEXHOJIOTHH) : ydeOHO-MeTonuueckoe nocodbue / ['peisyHosa H.
H., TropekoB M. H. - Tonesartu : Kaccanapa, 2014. - 195 c. : un., Tabn., us. ui.; 21
cm.; ISBN 978-5-91687-149-4 : 100 3k3.

5.2. lonoHHTENbHAS JUTEPATYPa U YUeOHbIE MATEPHAJIbI

5.2.1. IlaBnos II. B. ®usuka tBepmoro tena : yuebnuk / [1. B. IlaBnos, A. ®.
XoxJ0B. - 3-e u3., crep. ; ['pud MO. - Mocksa : Beiciu. mik., 2000. - 494 c. : u. -
bubmuorp.: c. 480-481. - Ycnos. 0603H.: ¢c. 481-483. - [Ipeam. ykas.: ¢c. 484-490 . -
ISBN 5-06-003770-3: 112-70.

5.2.2. ®usuka TBepHoro Teina : yuebd. nocobue ans Bry30B / M. K. Bepeuarun [u
ap.); moxn pex. Y. K. Bepelwaruna. - 2-e u3g., ucmp. - Mocksa : Beicmt. mik., 2001. -
237 c. : un. - bubauorp.: ¢. 235-237. - ISBN 5-06-004024-0: 43-81.

5.2.3. Bukapuyk A. A. CtpykTypooOpa3oBaHue B HAHOYACTHLIAX U KpHUCTAIaX C
NIEHTaroHaJbHOM CUMMeETpUeH, (QOPMHUPYIOIIUXCS NPHU IJEKTPOKPUCTALTH3ALMNU
MeTaJioB : MoHorpadus / A. A. Bukapuyk, U. C. Scaukos. - Tonesttu : TI'Y,
2006. - 206 c. : un. - bubnuorp.: c¢. 183-203. - ISBN 5-8259-0305-4 : 129-57.

5.2.4. Bukapuyk A. A. [lebektsl U CTpyKTypbl, (GopMHUpyIOIIMecs MpH
anekrpoxpuctauinzanuu I LIK-merannos : [MoHorpadus] / A. A. Bukapuyk, A. I1.

Bonenxko, 1. C. Scuukos. - Caukt-IletepOypr : [Tonurexuuka, 2004. - 214 ¢. : un.
- bubnuorp.: c. 200-212. - ISBN 5-7325-0831-7 : 40-00.

5.2.5. ®usnueckoe MaTepuaiioBeieHue : yued. s cTyeHToB By30B. B 7 1. T. 5.
Marepuansl ¢ 3aaHHbIMH cBoicTBamu / M. M. AnbimMoB [u ap.] ; mox o6 pexn. b.
A. Kanuna. - U3g. 2-e, nepepab. - Mocksa : HUJITY MU®U, 2012. - 699 c. : un. -
bubnuorp. B KOHIIE TII.

5.2.6. ®u3nuyeckoe MaTepuanoBeeHue : yued. 1s CTyleHToB By30B. B 7 1. T. 3.
Metoznpl UcCcneOBaHUS CTPYKTYpHO-()a30BOTO cocTosiHUS MaTepuajnos / H. B.
Bonkos [u ap.] ; mox obw. pen. b. A. Kanuna. - MU3g. 2-e, nepepab. - Mocksa :
HAY MU®H, 2012. - 798 c. : un. - bubnuorp. B koHue ri. - [Ipeam. ykas.: c.
787- 798. - ISBN 978-5-7262-1793-2. - ISBN 978-5-7262-1814-4 (1. 3).



5.2.7. PooxkoB W.b..OCHOBEI Hay4YHBIX HCCIIENOBAaHHH M M300peTaTeNbCTBA | yues.
nocobue mis By3os/M. B. PepkkoB. - Uzn. 2-e, crep.; rpudp YMO. - CaHkr-
ITerepOypr : Jlans, 2013. - 222 c. : ui. - Bubnuorp.: c. 220. - ISBN 978-5-8114-
1264-8

5.2.8. YuebHoe nocobue IlepcnextuBHple Martepuansy/ [lox pen. JI.J1.Mepcona.
MzparensctBo TT'Y — MUCuc. Tom 1 —2006. Tom 2 — 2007. Tom 3 — 2009. Tom 4
—2011. Tom 5 -2013. Tom 6, 7 -2017r.r.

5.2.9. Pymsauues A.B. BeeneHue B (U3UKY KOHAEHCHPOBAHHOIO COCTOSIHHS
BellecTBa [ONEeKTpOHHBIA pecypc]: yueb. mnocobue / A.B. Pymsnues. -
Kanununrpan: bOY um. M.Kanra, 2012. — 118 ¢. — ISBN 978-5-9971-0221-0.

5.2.10. Tpopumosa T. WM. Kypc dusmku : yueb. mocobue a1 HHXK.-T€XH.
cnieqranbHoctelt By30oB / T. M. Tpodumosa. - U3n. 7-e, ctep. - Mocksa : Beicu.
wK., 2003. - 542 c. : un. - [IpeaM. ykas.: ¢. 524-542. - ISBN 5-06-003634-0 : 96-
38. - 450-00.

5.3. Ilepeyenb pecypcoB HH(POPMALHOHHO-TeJ1€KOMMYHHKAIHOHHOMH
cetu "Unrepuer"

5.3.1. T'ypros, B. A., Ocaynenko, P. H, ®usuka TBepaoro Teja A UHKEHEPOB
[OnextpoHHBI pecypc]: Yueb. nmocobue / B. A.I'ypros, P. H. Ocaynenko. —
Mockaa, 2007. — 300 c. - Pexxum JIOCTyTa:
http://dssp.petrsu.ru/p/tutorial/ftt/index.htm.

5.3.2. ®u3zuka TBEPAOro Tesa [DJIeKTPOHHBIHN pecypc] : [yued. nocobue]. - FbkeBck
: HALL PX]T, 2004. - (Qnexktponnas 6udnuoreka). - 139-83.

5.3.3. Maryxun B. JI. ®usuka tBepmoro tena [DIEKTpPOHHBIH pecypc]: yueo.
nocob6ue / B. JI. MaryxuH, B. JI. Epmakos. - Caukt-IletepOypr: Jlans, 2010. - 224
C. : wi. - (YueOHuKHU ans By3oB. CrneumanbHas aureparypa). - ISBN 978-5-8114-
0923-5.

5.3.4. ®usuka TBepIoro Tena [DNeKTpoHHBIH pecypc]: cOopHuK 3amau / M.M.
AndumosB [u np.]. — MockBa: MUCuC, 2011. — 70 c.: un. — ISBN 978-5-87623-
426-1.

5.3.5. Enudanos I''1. ®usuxa TtBepmoro Tena [DIeKTpoHHBIH pecypc|: yuel.
nocodue / I'. Enudanos. — Uzn. 4-e, crep. — Cankt-Iletepbypr: Jlans, 2011. -
228 c.: un. — (YyeOHuku ans By3oB. CnenuanbHas juteparypa). - ISBN 978-5-
8114-1001-9.





