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1. IosicHuTeabHAs 3aNHCKa

1.1. BerynurtenpHble UCHBITAaHWS B aClUpPaHTYpPy MpeAHa3HAYEeHBI Jist
OIpeJIeNIEHHS TEOPETUYECKON U NIPAKTUYECKON [IOArOTOBIECHHOCTH IOCTYAKOIIErO
B acCNUpaHTYpy K BBIIOJHEHUIO Oyaywmx npodecCHOHANBHBIX 3aJad  I10
cnenyanbHoCcTU OU3KMKA KOHJIEHCUPOBAHHOIO COCTOSIHUSL.

1.2. IlporpaMma OXBaTbIBa€T BOIpPOCHI [0 KOMIUIEKCY IHCLUIUIMH,
M3y4YaeMbBIX B IIpefenax IOATOTOBKUM Marucrpa no HarpasieHuro 22.04.01
«MartepuanoseieHue M TEXHOJOTMM  MaTepuajoB» WU JIUCLMIUIHH,
COOTBETCTBYIOLIMX MpOrpaMMe  acHUpaHTypbl MO HampasieHHI0 «®DuU3KMKa U
aCTPOHOMMUSI»; MEXAHUKA, MEXAHHWKA TBEPAOTO Tella, THAPOMEXaHuKa, KoJeOaHus U
BOJIHBI, MOJIEKYJIsSIpHasi QH3KMKa U TEPMOJMHAMUKA, SJIEKTPUYECTBO U MAarHeTH3M,
cTaTUcTHYecKass (u3uKa, (U3MKa KOHAEHCHUPOBAHHOIO COCTOSIHMS, OCHOBBI
MaTepUalioBeieHUsT M TEeXHOJONMHM MarepuanoB. B mpolecce 3k3aMeHa,
NOCTYMAKOIIKE JAOJDKHBI I10Ka3aTb CBOK IIOJrOTOBJIIEHHOCTh K MPOJOJIKEHUIO

o0pa3oBaHus 10 crieHUAbHOCTH PU3KKa KOHAEHCUPOBAHHOIO COCTOSIHHUSI.
1.3. ®opmyna cielUanbHOCTH:

OcHoBol CIICHHAJIBHOCTHU SABJSICTCSA TCOPETUYCCKOEC U OSKCIICPUMCHTAJIbHOE
HCCIICAOBAHHUE IIPUPOABI KPUCTANIMHYCCKUX H aMOp(I)HbIX, HCOPraHUYCCKUX H
OpraHMYECKUX BEIIECTB B TBEPAOM H XKHIAKOM COCTOSHHUAX KU H3MCHCHHE HX

bU3UYECKUX CBONCTB IMPH Pa3JHYHBIX BHEUTHUX BO3JAEHCTBUSIX.
O06acTy UcCIeJOBAHUN:

1. Teopernueckoe u OKCEPUMEHTANbHOE M3yueHHe (HU3MUECKOH
NPUPOJLl CBOMCTB METAJUIOB M HX CIUIAaBOB, HEOPraHUYECKHX W OPraHMYECKHX
COEIMHEHUH, IUDJIEKTPUKOB M B TOM YHCIIE MarTepUajOB CBETOBOJOB KaK B
TBEPAOM, TaK U B aMOP(QHOM COCTOSHHUM B 3aBUCHUMOCTH OT HX XHMHUYECKOIrO,

H30TOIMHOI0 COCTaBa, TEMIICPATYPhI U AABJICHHSL.



2. TeopeTquCKoe H SBKCIHECPHUMCHTAJIBHOC HCCIICAOBAHUC (bmnqecmx
CBOMCTB HCYNOPAAOUYCHHBIX, HEOPTAaHWUYECKUX U OPraHU4Y€CKHX CHUCTCM, BKIIIOYAs
KJIaCCUYECKHEe HW KBAHTOBBIC JKHAKOCTH, CTCKJa paanquﬁ npupoasl H

AUCHCPCHBIC CUCTEMBI.

3. H3ydeHue DOKCIMEPUMEHTAIbHOTO COCTOSIHUSI KOHJAEHCHPOBAaHHBIX
BellecTB (CUJIBHOE CXKaThe, yAapHble BO3ACUCTBUS, U3MEHEHHE TPaBUTALMOHHBIX
noJjie, HU3KHE TeMIeparypbl), (a30BbIX IE€pPeXOAOB B HUX M HX (Pa3oBble

AdarpaMmbl COCTOSIHUS.

4,  TeopeTuveckoe W IKCHEPUMEHTAJIbHOE HCCJIECJOBAHUE BO3AECHCTBUS
pa3JUYHBIX BHAOB MU3JY4€HHH, BBICOKOTEMIIEPATYPHOM INa3Mbl Ha [PUPOAY

U3MEHEHHI (1)I/I3I/I‘-ICCKI/IX CBOMCTB KOHJICHCHPOBAaHHbIX BCUIECTB.

5.  PaspaboTka MareMaTH4eCKMX Mojeliell nocTpoeHus  (pazoBblX
JAMarpaMM COCTOSIHHS W IIPOTHO3UPOBAHME H3MEHEHHMA (U3WYECKHX CBOMHCTB
KOHIEHCHPOBAaHHBIX BELIECTB B 3aBUCHMMOCTH OT BHEIIHUX YCIOBUH UX

HaXOXIACHUSI.

6. Pa3paboTka 3KCIEepHIMEHTANbHBIX METOAOB HM3Y4EHHUS (PU3HYECKHX
CBOMCTB ¥ co3faHue (PU3NYECKUX OCHOB MPOMBILLIEHHON TEXHOJIOTHH TOJyYeHHUS]

MaTCpHaJioB C ONPCACIICHHBIMH CBOMCTBaMH.

7.  TexuudyecKMe M  TEXHOJOTHUYECKHE  NPUIOXKEHHd  (PU3HKH

KOHJACHCHPOBAHHOTO COCTOAHUA.

2. HMopsiaok npoBeaeHUsI BCTYNHTENbHOr0 HCNLITAHUS
2.1. BcrynurenapHOe HUCHBITaHHE (3K3aMeH) HNPOBOAMUTCS YCTHO IO
AK3aMEeHAI[MOHHBIM OUJIETaM.
2.2. DK3aMeHaLHOHHbIE OUIIETHI BKJIIOYAIOT B ce0sl 3 Bompoca U3 pa3HbIX

pasneioB, B TOM YHCJIC BOIIPOCHI, CBS3aHHBIC CO CHIICLIHAJIBHOCTBIO, KacarolLencs



CTpOeHHsI OOBEKTOB, HaxOIAIIMXCS B TBEPAOM, JKUAKOM M Tra3000pa3HOM
COCTOSTHUHU.
2.3. Borpochl COOTBETCTBYIOT COAEPHKAHUIO BCTYUTENHHOIO UCIIBITAHUS.
2.4. Bpems noarotosku — 1 yace. Bpemst onpoca B ycTHol ¢popme — 20-30

MHHYT.

3. Coaep:kaHue BCTyNMTEJbHOI0 HCNbITAHUS
Paznen: «O0mas n Teopernyeckast Gu3IHKa»
Moayan 3.1. «Mexanuka»
JluHaMuKa MaTepraabHOlM ToukH, 3akoHbl HptoToHa. PaboTa M sHeprus. 3aKoHbl
COXpaHEHHUs] JSHepruv. MexaHMKa TBEpAOro Tejaa. BpaileHue TBepALIX Te.
MoOMEHT CHJI, MOMEHT WHEPIH, MOMEHT UMITyJbCa. 3aKOH COXPaHEHHUS MOMEHTa
UMITyJbca. Ynpyrue nepopmauuu. 3akoH I'yka. I'mapoavHamuka. YpaBHEHHs
bepuymnu. JlamuHapHble U TypOyJIEHTHBIE TEYEHHUS.
Moayas 3.2. «Kose6aHHsA H BOJIHBD)
FapMmonudeckue KoyeOaHus. MaTeMaTH4ecKuil 1 (QU3NYECKUH MAsATHUK. DHEPrus
xosiebanuii. BeiHyk/IeHHbIe KonebaHus. PacnpocTpaneHye BOJIH B YIIPYrom cpeje.
DHeprusi ynpyrux BOJH. 3BYKOBBIE M YIbTPa3ByKOBbI€ BOJIHBIL. Judpaxuus u
nHTepdepeHLHs BOJIH. '
Monayas 3.3. «TepmoauHaMuKa»
OCHOBHBIE MOJIOKEHHST MOJIEKYJsipHO-KuHeTHYeckol Teopun (MKT). Ctpoenue
TBEpIbIX, XUAKUX, razoobpasneix Ten B MKT. Macca, pasmepsl, ckopoctu
IBIDKEHHUs, CHIbI B3auMOZeicTBUS MoJekyn. Pacnpenenenue boibumana.
Pacnpenenenne MakcBenna. Temnepatypa u nasinenue raza B MKT. Ypasnenue B
MKT. TemmeparypHple mikanesl. Temnora, BHYTPEHHss O3Heprus, pabora B
TepMoarHamuke. Hadano TepMoavHaMuku (IepBOe€, BTOPOE, TPETbE) —

TCpMOIMHAMHYECKHUE, CTAaTUCTHYECKHUE (pOpMy.HI/IpOBKI/I, aHaJIU3. 3H€pFI/IH

=

SHTPOIHS.
ArperatHoe cocTosiHue BeulectBa. Pa3oBble Mepexosl EPBOrO U BTOPOrO POJA.

Huarpamma coctosiHus. YpaBHeHus Kianehpona-Kinaysuyca. TpoiiHas Touka.



VYpaBHenue Ban-nep-Baanbca u ero ananus.

Monayab 3.4. «1eKTPOAHHAMHKA)

Onektpocratuka.  [lpoBogHMKM B 3JeKkTpudeckoM  mose.  Teopema
Octporpanckoro-I'aycca u ee npumeHeHue. JU3MEKTPUKU B DJIEKTPUIECKOM IT0JIE.
[MocTosiHHBIA  3nekTpuveckuit Tok. 3akoH Oma mis  OJHOPOJHOIO W
HEOQHOPOAHOro ydacTka uend. 3akoH JDxoyis-JleHua. PasBeTsiieHHble Lenu.

[NpaBuno Kupxroda.

Monayb 3.5. «IloaynpoBoIHHKH»

QdusnuecKre CBOKWCTBA MONYNPOBONHUKOB. COOCTBEHHBIE MOJIYIIPOBOJIHUKH.
OcHOBHBIE CBefeHMs, Kiaaccupukauus, oOnacTy npumeHeHus. IlpumecHbie
MOJYTTPOBOAHUKH. DNEeKTPONPOBOAHOCTD MOJTYTPOBOTHHUKOB.
[TonynpoBoAHHKOBEIE TpUOOpHL. n-p mepexox. IIpoxoxiaeHue Toka dvepe3 n-p
nepexoj. TyHHenbHBle nHOABl. TpaH3HCTOpPHL. [loMynpOBOAHHUKOBBIE CTPYKTYPBI.

O0nacTy NpUMEHEHUS.

MonayJb 3.6. «K MarHuTHOe MOJ1e H MArHUTHbIE CBOMCTBA TBEPABIX Te»

MarauTHoe I0Jie, MHIYKIUS, HaNPsDKEHHOCTh. DJIEKTPOMArHWTHas UHIYKUHUS U
camounaykuusi. IlpaBuno JleHua. 3akon @apanes B HMHTErpajbHOH H
nuddepeHuranpHoi popMe. DHEprus MarHUTHOTO M 3JICKTPOMArHUTHOTO I10JI.
[110THOCTb TOTOKA OJHEPrHM 3JeKTPOMarHuTHoro mons. Bekrop VYwmosa-
[ToliHTHHra. MarueTuky, UX kinaccupukauus. JlMaMardHeTu3M W rapamarHeTH3M.
lMpupona  awamarHeT¥sMa M napamarHetusMa.  OcCHOBBI  Teopu O

(beppOMaFHeTI/IKaX. MarsuToMsrkue u MarHuTOTBEpPAbIC MAaTEPUAJIbI.

Moayasb 3.7. «OnTuka»
OcCHOBBI 3JIEKTPOMArHUTHOM Teopun cBera. VHrtepdepenuus, aubdpakuus u
nonsipusauus ceera. Jlucrepcus cBeta M CHEKTPanbHbli aHanu3.  OCHOBBI

KBaHTOBOH TCOPHH U3JTYICHUS CBETA aTOMaMu U MOJICKYJIaMH.



Paznen: «®u3nKka KOHAEHCHPOBAHHOIO COCTOSIHUS»

Moayas 3.8. «kKpucrannuveckue u amopgHbie Tej1a»

MexxatoMHble B3aUMOJEHCTBUS M Kinaccuukauusi TBEpAbIX Tel. MeTroabl
ornpeneseHus] aTOMHON CTPYKTYpbl TBEpPABIX Tel (2JEKTPOHHAss MHKPOCKOIMMS U
PEHTIeHOCTPYKTYPHBIA aHanu3). CoBpeMeHHbIE MaTephalbl Ha OCHOBE METaLIa.
Kpucramnel.  HaHokpuctamnel.  KBasukpucramisl.  AMOpQHbiE  CJaBbl.
MexaHu4eckie CBOWCTBAa METAUIOB: IUIACTUYHOCTh, TBEPLOCTH, YCTaJOCTh.
Hanpsbxenue, nedopmalius, KpuBble HarpyxeHus. Gusznyeckre CBONCTBA TBEPbIX

TCII: TCINIOCMKOCTD, TCILIOIIPOBOAHOCTD, TCIIJIOBOC PAaCHIMPCHHUC.

Monayab 3.9. «CTpyKkTypa TBEepAbIX TE/»

Kpucrammer u amopdHble  Matepuasnbl.  OCHOBBI  KpUCTaJIOrpadHUu.
Kpucrannimueckue peweTkd. Jedextsl B kpucraniax. Knaccudukauus aedexkrton
[0 TeOMETPUYECKUM IMpPU3HAKaM: TOYEYHbIEe, JMHEHHblE, MJIOCKHE, OOBLEMHBIE.
KpaeBble 1 BUHTOBBIE AUcIoKalMi. CBOMCTBA NMCIOKALMM. DHEPrus AMCIOKaUMH.
JlBwkeHHe  AUCIOKaUMH: mepernosi3aHdie M cKojbxkeHue. Ilnactuueckas
nepopmauus. B3aumopelcTBHe M pasMHOXEHHE IUCIOKauui. JluckiauHauum.
CpoiicTBa  OUCKIWMHALMKA.  DHEprus  AUCKIMHAUMKA.  JIUCKIMHALMOHHbIE
KOHOGHUrypalud: OWITONKM W KBaapynoiu. PortauunoHHble Moabl aedopmallui.
HebekTsl quckiMHaunoHHOro Thna. CTpyKTypa MeTauioB U crjiaBoB. OO0beMHbIE
CTPYKTYpHBIE 3JIEeMEHTBI: stueiiku, 610ku, cyb3epHa, 3epHa, (PparMeHTsl, MOJOCHI

pasopuenTaumu. CTpykTypa aMophHbIX TBepAbIX Tend. CTekia.

Moayas 3.10. «Teopusi KOHIEHCHPOBAHHOIO COCTOSIHHSI»

[lpsimass 1 oOpaTHas pelleTKd KpucTtayiia. 30Hbl bpuiirosHa. TemnnoeMkocTsb
KpucTaia no JDiHIuTelHy. Pacnpenenenue bosze-DiiHmTeiina. ®oHoHbl. Teopus
Hle6as. Pacrpenenenune ®depmu-/lupaka. DHepreTHUECKHE 30HbBI 3JNEKTPOHOB B
Kpuctamie. JIMIAeKTpUKH, MeTaUlbl W IMOJYNPOBOJHUKH. YpoBeHb DepMmu.
TepMmoMarsuTHeie U TepMmoanekTpuueckue siBnenus. TepmoIJIC. Dddext Xonna.

Oddexr [lenbTbe.



MoayJb 3.11. «MeToabl HCCJIEJOBAHHS CTPYKTYPbl H CBOHCTB TBEPALIX TeJ»
du3nuecKre OCHOBBI METOJIOB HCCIIENOBAaHUSl CTPYKTYpbl TBEPABIX Tel, HX
BO3MOXKHOCTH. ODJIEKTpOHHas IMpocBedrBarolas MUKpockonusa. CkaHupyrolas
5JIEKTPOHHAS MHMKPOCKOIHS. ATOMHO-CHJIOBas MMKpOCKONHMs. Metannorpadus,
KOH(OKaIbHAs MUKPOCKOIIHS.

OCHOBBI PEHTTEHOCTPYKTYPHOTO ¥ PEHTIeHO(a30BOro aHaau3a.

CHeKTpOCKOMMs:  PEHTTeHOBCKas,  YJbTpaQHONETOBass,  ONTHYECKas,
3JIEKTPOHHAS.

AKycTHYecKasi OMHCCHS, BHYTpEHHee TpeHHe, audQepeHLunanbHas

CKaHUPYIOIasi KaJOPUMETPHS.

4. KpurepHu M HOPpMbl OLIEHKH
B KkoHIE 5K3aMeHa KOMHCCHS MOJBOAMT WUTOTH, U BBICTABJIAETCS MTOrOBas

OI_IéHKa KaXXI0My aClUpaHTy B COOTBETCTBUU C KPUTEPHAMH H HOPMaMH OLCHKH.

®opma
npoBeaeHUsA KpuTtepuu u HOpMbI OUEHKH
IK3aMeHa

[IpaBUiBbHBIA W TMOJIHBIA OTBET Ha TpH
YcertHO KOTJIIAYHOY Boripoca Oujera B COOTBETCTBHM  C
[IPOTrPaMMON TUCIUITIUHBL

[paBusbHBIC, HO HE TOJHBIE OTBETHI HA TPH
YcTHO

«XOpOLIOY Bormpoca Oujieta B COOTBETCTBUM  C
IpOrpaMMON JHCLMIIIHHBL
[lpaBuibHBIA OTBET Ha JBa M3  Tpex
YerHo «yIOBIETBOPUTEIBHOY P P
BOITPOCOB Ouera.
YcTHO OTBeT He MpeACTaB/icH HH MO OJHOMY

«HCYHOOBJICTBOPUTEJILHO»

BOMpOCY Ounera.

Pa3paboTyuk nporpaMmmsl:

ITpodeccop, A.¢.-M.H. OFrene //7 A.A Buxapuyk

(noanuce)




5. YueOHo-meToau4eckoe H HHGOPMALIHOHHOE o0ecneyenHHe.

5.1. Ob6s3aTesbHAs aUTEPATypa
5.1.1. I'peisynoBa H.H. ®usuka xonaeHcupoBaHHOro coctosHus [Texct] : (c
YKJIOHOM B HAaHOTEXHOJOrHH) : yueOHOo-MeToaudeckoe nocodue / I'ppisynosa H.
H., Tropekos M. H. - Tonestrtu : Kaccannapa, 2014. - 195 c. : un., Taban., us. ui.; 21
cm.; ISBN 978-5-91687-149-4 : 100 k3.

5.2. lonoJHUTEIbHAS JJUTEpPaTypa H y4eOHble MaTepHAaJIbI

5.2.1. TaBnos Il. B. ®usuxa tBepaoro teia : yuebnux / I1. B. IlaBnos, A. .
XoxJIOB. - 3-€ u3., ctep. ; I'pud MO. - Mocksa : Beicu. mik., 2000. - 494 ¢. @ ua. -
Bubnuorp.: c. 480-481. - Ycnos. 0603H.: ¢. 481-483. - TIpeam. ykas.: ¢. 484-490 . -
ISBN 5-06-003770-3: 112-70.

5.2.2. ®dusuka TBepaoro Tena : yueb. nocobue nns Bry3os / M. K. BepewaruH [u
np.]; mox pen. Y. K. Bepemaruna. - 2-e 3., ucnp. - Mocksa : Beiem. wik., 2001. -
237 c. : ui1. - bubmmorp.: ¢. 235-237. - ISBN 5-06-004024-0: 43-81.

5.2.3. Bukapuyk A. A. CTpykTypooOpa3oBaHie B HaHOYACTHLAX U KpHUCTalllax C
MEeHTaroHaJbHONH CHMMeTpHel, (OpPMHUPYIOIIMXCS TIPH JIEKTPOKPUCTAIIH3ALIMH
MeTa/IoB : MoHorpadus / A. A. Bukapuyk, M. C. Scnuxos. - Tonpartu : TI'Y,
2006. - 206 c. : un. - Bubnworp.: ¢. 183-203. - ISBN 5-8259-0305-4 : 129-57.

5.2.4. Buxapuyk A. A. J[lebexkTsl U CTPYKTypbl, (OPMHpPYIOLIKECS IpH
anextpokpuctamnuzaunn ['I[K-mertannos : [Monorpadus] / A. A. Bukapuyk, A. IL
Bonenko, Y. C. SIcaukos. - Cankr-TletepOypr : [Tonutexnuka, 2004. - 214 c. : ui.
- Bubawuorp.: ¢. 200-212. - ISBN 5-7325-0831-7 : 40-00.

5.2.5. ®u3uyeckoe MaTepualoBeleHre : y4eO. [1d CTyJeHToB By3oB. B 7 1. T. 5.
MaTepuansl ¢ 3aJjaHHbIMA cBoiicTBamu / M. M. AnbiMoB [u ap.] ; mox obut. pex. b.
A. Kanuna. - U3n. 2-e, nepepab. - Mocksa : HUJTY MU®HY, 2012. - 699 c. : un. -

bubauorp. B KOHLE IJ1.

5.2.6. ®u3nyeckoe MaTepualoBejieHre : y4yeO. [ cTyleHToB By3oB. B 7 1. T. 3.
MeTonpl HCCleNOBaHUs CTPYKTypHO-(ha3oBoro coctosiHus martepuanos / H. B.
Bonkos [u ap.] ; mox obul. pea. b. A. Kanuna. - U3a. 2-e, nepepab. - Mocksa :
HUAY MU®DU, 2012. - 798 c. : un. - bubauorp. 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. PeokxoB W.B..OcHOBEI Hay4dHBIX HCCIeI0BaHUH U M300peTaTeNnbeTBa @ y4eo.
nocobue s By3os/M. B. Peokkos. - M3n. 2-e, crep.; rpudp YMO. - Canxkr-
[letep6ypr : Jlanb, 2013. - 222 c. : un. - bubnuorp.: ¢. 220. - ISBN 978-5-8114-
1264-8

5.2.8. Yue6Hoe nocob6ue Ilepcrnektusnpie Matepuansl/ Ilox pen. [.J1.Mepcona.
UzparensctBo 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. Pymsuues A.B. BBeneHue B (Qu3MKYy KOHIEHCHPOBAHHOTrO COCTOSHHSA
BellecTBa [DJIEKTPOHHBIA pecypc]: y4de6. mnocobue / A.B. PymsHues. -
Kanuuunrpan: BOY um. M.Kanra, 2012. — 118 c. — ISBN 978-5-9971-0221-0.

5.2.10. Tpodpumosa T. W. Kypc ¢usmku : yd4eb. mocobue s MHK.-TEXH.
criequanbHocTell By3os / T. . Tpodumosa. - M3n. 7-e, crep. - Mocksa : Beici.
mk., 2003. - 542 c. : un. - [Ipeam. ykas.: c. 524-542. - ISBN 5-06-003634-0 : 96-
38. - 450-00.

5.3. Ilepeuenn pecypcoB HH(POPMAUHOHHO-TEIEKOMMYHHKALHOHHOH
cetu ""UnrepHer"

5.3.1. I'ypros, B. A., Ocayinenko, P. H, ®usuka TBepaoro teja Ajls HHXKEHEPOB
[Dsiextponnblii pecypc]: Yueb. mocobue / B. A.T'ypros, P. H. Ocaynenko. —
Mockaa, 2007. — 300 c. - Pexnm JocTyna:
http://dssp.petrsu.ru/p/tutorial/ftt/index.htm.

5.3.2. ®usuKa TBepAOro Teja [DIeKTpoHHbIH pecypc] : [yued. mocobue]. - Mkescx
: HUL] PX ]I, 2004. - (QnextponHas 6ubnnoreka). - 139-83.

5.3.3. Maryxun B. JI. ®usuka tBepgoro tena [DnekTpoHHBIA pecypc]: yueo.
nocobue / B. JI. MatyxuH, B. JI. Epmakos. - Cankr-IlerepOypr: Jlans, 2010. - 224
c. : un. - (Yue6nuku mis By3oB. CrieluanbHas auTeparypa). - [ISBN 978-5-8114-
0923-5.

5.3.4. ®u3uka TBepioro Tena [DieKTpoHHBIH pecypc]: cbopnuk 3anau / U.M.
Andumos [u ap.]. — Mocksa: MUCuC, 2011. — 70 c.: un. — [SBN 978-5-87623-
426-1.

5.3.5. Enucdanos I''M. ®usuka TBepaoro Tena [DNEeKTpPOHHBIA pecypel: yued.
nocobue / Y. Enudanos. — U3n. 4-e, crep. — Canxr-TletepOypr: Jlanb, 2011. —
228 c.: un. — (Yuebuuku ais By3oB. CrienuansHas nauteparypa). - ISBN 978-5-
8114-1001-9.



5. YueGHo-MeToAH4YecKOe H HHPOpMaHOHHOE 0OecneYeHHe. -

5.1. O6s13aTesbHAS JIMTEpPATypa
5.1.1. I'peisynoBa H.H. ®usuxa koHneHcupoBaHHOro coctosHua [Tekcr] : (c
YKJIOHOM B HaHOTEXHOJIOI'MM) : y4eOHO-MeTomuueckoe nocobue / I'pesynosa H.
H., Tioprko M. H. - Tonsstra : Kaccannpa, 2014. - 195 c. : nn., Tabi., us. ui.; 21
cm.; ISBN 978-5-91687-149-4 : 100 3k3.

5.2. lonoJHHTEIbHAS JIHTEPATypa H Y4eOHbIe MaTePHAJIbI

5.2.1. TlaBnos Il. B. ®usuka tBepaoro Tena : yueOHuk / I1. B. IlaBnos, A. @.
XoxJoB. - 3-¢ u31., crep. ; I'pup MO. - Mocksa : Beicu. mk., 2000. - 494 c. : un. -
Bu6muorp.: c. 480-481. - YcnoB. 0603H.: c. 481-483. - IIpeaM. ykas.: c. 484-490 . -
ISBN 5-06-003770-3: 112-70.

5.2.2. ®usuka TBepHOro Tena : yde6. nocobue s Bry3os / M. K. Bepemarun [u
np.]; moxn pex. Y. K. Bepemiarusa. - 2-e u3f., Henp. - Mocksa : Beien. k., 2001. -
237 c. : un. - bubmwmorp.: c. 235-237. - ISBN 5-06-004024-0: 43-81.

5.2.3. Bukapuyk A. A. CTpykTypoobpa3oBaHHe B HaHOYACTHIAX U KPHCTANIAX C
HeHTArOHAJIBHOM CHUMMeTpHel, (OpPMHPYIOIIUXCA IPH 3JIEKTPOKPHCTAIH3AUH
MeTa/uIoB : MoHorpadus / A. A. Bukapuyk, H. C. SIcuukos. - Tonmssarra : TI'Y,
2006. - 206 c. : ui. - bubmuorp.: c. 183-203. - ISBN 5-8259-0305-4 : 129-57.

5.2.4.Bukapuyk A. A. J[ledexkthl H CTPYKTYpHl, ¢GopMHpyroliecs MpH
snexTpokpuctaumsanuy I'T[K-Meramnos : [MoHorpadms] / A. A. Bukapuyk, A. I1.
Bomnenko, U. C. SIcaukos. - Cankt-IletepOypr : [Tonutexnuka, 2004. - 214 c. : un.
- Bu6nmorp.: ¢. 200-212. - ISBN 5-7325-0831-7 : 40-00.

5.2.5. du3yuecKkoe MaTepuaioBeeHue : y4eb. mis cTyleHToB By3oB. B 7 1. T. 5.
Marepuansi ¢ 3a1aHHbIME cBoiicTBaME / M. 1. AnbiMos [u 1p.] ; mox o6, pex. b.
A. Kanuna. - M31. 2-e, nepepa6. - Mocksa : HUJIY MHU®HY, 2012. - 699 c. : ui. -
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5.2.6. ®usudeckoe MaTepHaloBeficHre : yueb. I cTyaeHToB By3oB. B 7 1. T. 3.
Metoabl MCCIEIOBaHUA CTPYKTYpHO-(a30Boro cocrosiHusA Matepuanos / H. B.
Bonkos [u ap.] ; nox obur. pen. b. A. Kammna. - M3n. 2-e, nepepa6. - Mocksa :
HUAY MU®H, 2012. - 798 c. : un. - bubnuorp. B KoHLUe Il - [IpeamM. ykas.: c.
787- 798. - ISBN 978-5-7262-1793-2. - ISBN 978-5-7262-1814-4 (1. 3).



5.2.7. PepxkkoB M.b..OCHOBBI HayyHBIX UCCJIECAOBAHUHN U H300pETATENBCTBA | yUeD.
nocobue mis By3oB/M. b. PeokkoB. - U3n. 2-e, crep.; rpud YMO. - Cankr-
[MerepOypr : Jlans, 2013. - 222 c. : ui. - bubanorp.: c. 220. - ISBN 978-5-8114-
1264-8

5.2.8. YuebHoe mocobue IlepcrnexktuBHbie matepuansl/ [Tox pen. [I.JI.Mepcona.
UsnarensctBo TI'Y — MHUCuc. Tom 1 —2006. Tom 2 — 2007. Tom 3 —2009. Tom 4
—2011. Tom 5 —2013. Tom 6, 7 -2017r.1.

5.2.9. Pymsniner A.B. BBeaenue B (U3MKY KOHIACHCHPOBAHHOIO COCTOSHHS
BemlecTBa [DnekTpoHHBIA pecypc]: yueb6. nocobue / A.B. Pymsnuoes. -
Kanuuunrpan: bOY um. N.Kanrta, 2012. — 118 c. — ISBN 978-5-9971-0221-0.

5.2.10. Tpopumosa T. M. Kypc ¢usuxu : y4eb. mocobue 11 HMHXK.-TEXH.
cnenuanbHocter By3oB / T. M. Tpodumosa. - U3a. 7-e, crep. - Mocksa : Beici.
wK., 2003. - 542 c. : un. - [Ipeam. ykas.: c. 524-542. - ISBN 5-06-003634-0 : 96-
38. - 450-00.

5.3. IlepeueHb pecypcoB HHPOPMANHOHHO-TEJICKOMMYHUKALHMOHHOM
cetu "Unrepuer"

5.3.1. 'ypros, B. A., Ocaynenko, P. H, ®usuka TBEpHOro tena 1is HHXKEHEPOB
[OnexTponnsiit pecypc]: Yue6. mocobue / B. A.I'ypros, P. H. Ocaynenko. —
Mocksa, 2007. - 300 c. - Pexum JOCTYyTIA:
http://dssp.petrsu.ru/p/tutorial/ftt/index.htm.

5.3.2. ®usuka TBEpAOro Tena [DNeKTpoHHBIH pecypc] : [yued. mocodue]. - Mxesck
: HULL PX T, 2004. - (OnekTpoHHas 6ubaunoreka). - 139-83.

5.3.3. Maryxun B. JI. ®usuka TBepmoro tena [DIEKTpOHHBIA pecypc]: yueod.
noco6ue / B. JI. Matyxun, B. JI. Epmakos. - Cankr-Iletep0Oypr: Jlans, 2010. - 224
c. : I - (YueOHuku 1151 By30B. CneunansHas nurepatypa). - ISBN 978-5-8114-
0923-5.

5.3.4. ®usuka TBepAOro Tena [DIEKTPOHHBIM pecypc]: cOopHuk 3anau / ML.M.
Audumos [n ap.]. — Mocksa: MUCuC, 2011. - 70 c.: un. — ISBN 978-5-87623-
426-1.

5.3.5. Enudanos I'M. ®Pusuka TBepaoro tena [IAEKTPOHHBIA pecypc]: yued.
nocobue / I'.'1. Enmudanos. — Uzx. 4-e, crep. — Cauxr-IlerepOypr: Jlans, 2011. —
228 c.: mn. — (Yuebuuku ans By3oB. CnienmanbHasi auteparypa). - ISBN 978-5-
8114-1001-9.



