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Ilporpamma yuebHON mucrumiuHbl «@DH3MKa TBEPHOro TEa» COCTABIEHA HA OCHOBAHUM
I'ocynapcTBeHHOrO 00pa30BaTENBHONO CTAHJApTa BBICIIEr0 NPOGECCHOHATLHOrO 00pa3oBaHMs
(I'OC BIIO) Honenxo#t Hapomwoit PecryGmuku (JJHP) mo mampasnenwio noarotosku 28.03.03
Hanomarepuansl, yTBep:kaeHHOrO npHkasoM MunucrepetBa obpasoBanus u Hayku J[HP ot 28
cenrsbps 2016 r. Ne 987; Ilopsmka opraHmsamuu ydeGHOro mpomecca B 00pazoBaTesbHBIX
OpraHM3alusx BeIcmero npodeccHoHanbHoro obpasosanus onenxoir Hapommoit Pecrmy6muku,
YTBEPK/JEHHOTO NpuKa3oM Munuctepersa obpasoBanust 1 Hayku JJHP Ne 1171 ot «10» Hos6ps
2017 r.; yucOHOro TmIaHa M  OCHOBHOH  0Opa3oBaTeNBHOM POTPaMMBI  BBHICIIETO
npodeccHoHanbHOr0  00pasoBaHus Hampasnenus moarotoBk  28.03.03  Hamomarepmansi,
paspabotannsx B 'OY BIIO «/loHenkwuii HalOHATBHEIH YHHBEPCHTETY.

Pazpaborunk:
Crapumii npernonaBaress kadeape
TEOPETHYECKOM (DH3UKH U HAHOTEXHOJIOT U : B.Jl.IToiimanoB

ITporpaMma y4eOHOH MMCIMIUIMHBI YTBEPXKICHA HA 3acelaHHH Ka(eaphl TEOPETHIECKOi
(U3MKHE 1 HAHOTEXHOJIOTHH
ITporoxon Nel5 ot «02» anpenst 2020 r.
/3apenyrommii kadenpoii .H.Bapioxun

ITporpamma yueOHOH AMCIMIUIHHBI 000peHa Y4eOHO-METOINYECKOH KOMHCCHEH (H3HKO-
TEXHHYECKOro (aKyapTeTa
ITpotoxon Ne 5 ot «15» anpemns 2020 r.

IIpencenarens yueOHO-METOIHUECKOM
KOMHCCHH (hakynbrera B.H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«Pu3uKa TBEpAOro Teja» SBISETCS AUCUUIUIMHON O0a3oBoil wactu IlpodeccuonanbHoro
bnoka o nanpasnenuto noarorosku 28.03.03 Hanomarepuaiisi.
JUia u3ydeHus JaHHOM ydeOHOM JUCLMIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS M HaBBIKH,
chopMHpOBaHHBIE B MpoIecce HM3YyYEHHs IMpeaMeToB «MexaHnkKa W MOJEKYIspHas (QHu3HKay,
«Pu3nka aToMa M aTOMHOro sapay», «MeToasl MaTeMaTH4eckoil Qusuku», «MaTemaTudyecKkui
aHIN3», «JJNEeKTpoAUHAMMKa», «TEeH30pHBIM  aHaAIN3» Ha  [pEeAbLAYIIEM  YpPOBHE
oOpa3zoBanus. IlonmydeHHbIe 3HaHUS UCTIONB3YIOTCS CTYAEHTaMH BO BpEMsI BBIIIOJHEHUs y4eOHOU U
IPOM3BOJICTBEHHOM MPAKTUKH, IPU HAMCAHUH BBITYCKHOW KBaJTH(HUKAIIMOHHON pabOTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns
OO6pazoBarenbHasl IporpaMma OakayiaBpuaT
Kpanuduxanms aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2
Jucuummna 6a30Boii / BapuaTHBHOMN YacTh .
00pa3oBaTeNbHOIN MPOrpaMMbl AUCIIITHHA 6230B0H HacTH
®opwmel kouTposist (MK, sk3ameH, 3auer) MK, sk3ameH
TMokasaten ouHas popma 3aouHas popma
00y4deHus oOyueHus

KosmgecTBo 3a4eTHBIX eInHUIL (KPEITUTOB) 9 9
I'om moaroroBku 3,4 34
Cemectp 6,7
KonuuecTBo yacoB 324 324
- JIEKIIMOHHBIX 64 12
- IPAKTUYECKNX, CEMHUHAPCKUX 64 12
- 1a00paTOPHBIX 64 12
- CaMOCTOSITEIbHON pabOThI

B T.4. UHIMBUAYaJIbHOE 3aJjaHUE 132 288
HenenbHoe KOIUYECTBO YaCOB, 6 36

B T.4. ayJUTOPHBIX 6 36

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Ileny - yroyOneHue 3HAHUN TIO PALY TEOPETHUYECKUX TIpoOieM B oOjacTu (HU3UKH
KOHJCHCHUPOBAHHOTO COCTOSIHAS M 3HAKOMCTBO C TpoOJieMaMU COBPEMEHHOH  (U3HKHU
MOJIYITPOBOJTHUKOB,  (DM3MYECKOTO  MAaTEePUATIOBEICHUS; HW3YyYCeHHE COBPEMEHHOW  (PU3UKH
MOJYTIPOBOTHUKOB, (PU3NYECKOTO MAaTEPHATIOBEICHHUS.

3anaya - nmpUOOPETEHHE OMbITA MCIOIB30BAaHUS METOJOB M3Y4YEHUSI CBOMCTB MaTE€pPHAJIOB;
u3ydeHue (yHIaMEHTAIbHBIX TOHSATHI, 3aKOHOB U TEOPHM, OTHOCAMIMXCA K (U3HKe
KOHACHCUPOBAHHOI'O COCTOAHHNA BEIICCTBA, U3YYCHHUEC METOI0B CbI/ISI/I'-IeCKHX I/ICCJ'ICJIOBaHI/Iﬁ (1)I/ISI/IKI/I
KOHJIEHCHPOBAHHOT'O COCTOSIHUS.
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TpeGoBanus K pe3yabTaTaM OCBOeHHMs JAMcUMIIMHBI. [Ipouiecc m3ydeHHs IUCHUIUIMHBI
«®Du3uKa TBEPJIOro TeJa» HalpaBieH Ha (POPMHUPOBAHUE HIEMEHTOB CIECIYIOIMX KOMIIETCHIIUH B
coorBerctBun ¢ ['OC BIIO JIHP no nampaBnenutro noaroroBku 28.03.03 Hanomartepuansl u
OCHOBHOH  00pa30BaTEeNbHONM  MPOrpaMMbl  BBICIIETO  MPO(GECCHOHATBFHOTO  00pa30BaHUsA
HanpasieHus noarotoBku 28.03.03 Hanomartepuaisl.

a) oowexynomypnuix (OK):

CIOCOOHOCTBIO K CaMOOPraHu3aliy U camooopasoBanuio (OK-7);
CHOCOOHOCTBIO K KYJbTYPHOMY MBIIUICHHIO, K 0000IICHNIO, aHATU3Y, BOCIIPUATHIO WH(OPMAIINH,
IIOCTAaHOBKE IEJIM U BBIOOPY mmyTeii ee qoctkenus (OK-10);

0) oowenpogheccuonanvuvix (OIIK):

CHOCOOHOCTh  HCIIONIB30BaTh B Mpo(decCHOHANBbHOM  AesITeNbHOCTH  0a30Bble  3HAHUS
(GyHIaMEHTAIBHBIX pPa3[eliOB MAaTEMaTHKH, CO3/JaBaTh MAaTEMaTHUYECKHE MOJIETH THUIIOBBIX
npodeccnoHaNbHBIX 3a/lad M MHTEPIPETUPOBATh IMOJIYYCHHbIE PE3yJIbTaThl C Y4E€TOM TIpaHUI]
npuMenumocT moaeneit (OIMK-2);

CIIOCOOHOCTH UCIOJIB30BaTh 0a30BbIC TEOPETUUECKUE 3HAHUS (DYHAaMEHTaIbHBIX Pa3/IeioB O0IIen
1 TEOpETHUECKOM (hU3MKH 115 perneHus npodeccuonanbubix 3amaa4 (OIMK-3);

CIIOCOOHOCTh ~ TMPUMEHSTh OCHOBBI METOJOB HCCICIOBaHUWS, aHAJIW3a, JUAarHOCTHKU W
MOJICTIMPOBAaHMSI CBOMCTB HAHOMATEPHAJIOB W HAHOCHUCTEM HEOPraHUYECKOM M OpPraHHuYeCKOU
MIPUPOJIBI, B TBEPAOM, KHUIAKOM, rejIeco0pa3HOM, a3p030JIbHOM COCTOSIHUH, BKJIIOYAas HAHOTUICHKU U
HAaHOCTPYKTYPHPOBAHHBIC TMOKPHITHS, BHYTPCHHHE W BHEIIHUE T'PaHUIBI pa3gena (a3, a Takxke
(bHU3HMUECKUX U XUMHUYECKUX MTPOIIECCOB B HUX WK ¢ uX ydactueM (OITK-4);

8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCJI0BATEIbCKAS M NPOCKTHAA JeSITeJIbHOCTh:
CIIOCOOHOCTh HCIIOJIB30BaTh COBPEMECHHBIE HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJIOTHH,
rio6anpHbie UHQOPMAIIMOHHBIE PECYPCHl B HAYUHO-HCCIEA0BATEIbCKON IeATEeIbHOCTH B 00JIaCTH
MaTepHaIOBEICHHS U TEXHOJIOTMH HaHOMaTepuaioB U Hanocuctem (ITK-1);

CIIOCOOHOCTh HCIIOJIb30BaTh HA TPAKTUKE COBPEMEHHBIC MPEACTABICHUS HAYK O CBOMCTBax
BEIIECTB M MAaTEpPHAIOB MPU TMEPEeX0Jie WX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJHO U
JIBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBAa BEUIECTB M MAaTepHAlIOB, B3aWMOJACWCTBUU
HaHOMATEePHAJIOB U HAHOCHCTEM ¢ OKpysKaroriei cpemoit (ITK-2);

CMOCOOHOCTh TMPHUMEHSTh HABBIKM HCIIOJG30BAHUS TMPHUHIIMIIOB W METOIMK KOMIUICKCHBIX
UCCIIEIOBAHMM, HWCIBITAHUM M JHArHOCTHKH M3JCIUi M3 HAHOMAaTEPHUAIOB M IPOLECCOB HX
NPOM3BOJCTBA, OOPaOOTKH ¥ MOAU(HKAINK, BKIOYas CTaHAAPTHBIE W CePTU(UKAIIMOHHBIC
ucneitanus (ITK-3);

CIIOCOOHOCTh MPUMEHSATH HaBBIKU UCIIOJIB30BAHUS (I10/1 pyKOBOJCTBOM) METO/I0B MO/IETTMPOBAHUS,
OLICHKH, IIPOTHO3UPOBAaHUS M ONTHUMHU3ALUU TEXHOJOTMYECKUX IPOLIECCOB M  CBOMWCTB
HAaHOMAaTEePHAJIOB, CTAHIAPTH3ALMH U cepTUHUKAIUU MaTeprasioB u nporeccoB (I[TK-4);

B pe3yabTare usydennst y4eOHOM JUCHUIIMHBI CTYACHT I0JIKEH :

3HamMb:

Knaccupukanmm  KpUCTANIMYECKUX  CTPYKTYp;  CBOMCTBA U XapaKTEePHUCTUKU
KPUCTANTNYECKUX CTPYKTYP; MOJIENIbHbIE MPUOIMKEHUS, KOTOPhIE MOJOXKEHbI B OCHOBBI JAHHOTO
Kypca; OCHOBHBIE THIBI CBsI3el B KpHUCTaJlJIaX; AKCHEPUMEHTAJIbHBbIE METOJbl HCCIIEeI0BaHUI
KPUCTAIZIMYECKUX PEUIETOK; METOAbl BTOPUYHOIO KBAaHTOBAHHUSA; DHEPrETHUUECKHUE CIIEKTPbI
KPUCTAJIJIOB: 3JIEKTPOHHbIE, (POHOHHBIE, MarHOHHBIE, MOJSIPOHHBIE U JIp.; TEPMOJWHAMUYECKHE
METO/Ibl ONMCAHUS CBOMCTB CIIOXKHBIX CTPYKTYP; KHHETUKO—3BOJIIOL[MOHHBIE HEPAPXUU ITPOLIECCH] B
TBEPABIX TellaX; pa3MEPHbIX dPPEKThl B MeTaIax, MOJYIPOBOJHUKAX U JUDJIEKTPUKAX; JUHAMUKY
3JIEKTPOHOB B MAarHUTHOM I10JI€; ONITHYECKUE CBOMCTBA TBEPABIX TeI; AePEeKThl, UX KIaccu(uKaIus
U BJIMSIHME Ha CBOMCTBA KPUCTAJLJIOB; OOIIME CBOMCTBA MarHETUKOB; (PU3NUYECKOE MPOUCXOXKICHUE
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MarHUTHBIX CBOMCTB MaTepUasoB; MPUHIIMUIIBI paCHpeEesIeHNs] MarHeTUKOB Ha: CUJIbHO MarHUTHbBIE
U Cl1a0OMarHuTHBIC; MPUPOAY OOMEHHOTO B3aMMOJEHCTBHS, CBOWCTBA aHTH()EPPOMArHETUKOB U
dbeppuMarHeTukoB; (U3NKY (HEeppOMarHUTHOTO PE30HAHCA; MPUPOJY BO3ZHUKHOBEHHS JOMEHHOM
CTPYKTYpbI; THIBl JOMEHHBIX TpaHMI; OOIIME CBOMCTBA CBEPXIPOBOJHHUKOB; MEXaHHU3MBI
0o0pa3oBaHMUs KYNEPOBCKHMX IMap; MPUHILMUIIBI PAclpeleieHus] CBEPXIPOBOAHUKOB Ha JBa POJa;
NPUYMHBI KBAaHTOBAaHMS MAarHUTHOTO IOTOKA; CBOMCTBA H30JMPOBAHHOTO BUXps AOPHKOCOBA;
¢busuKy sBICHUS «AHAPEEBCKOE OTPaKEHUE»;, TYHHENbHbIE KOHTaKThl U 3¢ dext [[xo3zedcona;
OCHOBHBIC CBOMCTBAa BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHUKOB; OCHOBHBIC XapaKTEPUCTHKU
nuddy3un B TBEpIBbIX Tenax; Teoputo auddy3un B 00beMe U Ha MEXKKPUCTALTUTHON 1 Mex(da3HOM
MOBEPXHOCTSX; CBA3b MEXIY CTPYKTYpOH M mnapameTpamu IudQy3uH; METOIBI ONpeIeTIeHus
koddurmentoB auddy3uu B OAHO-, JABYX- W MHOTOKOMIIOHEHTHBIX CHCTEeMax; (DaKTophl,
BIIMSIONIME HAa CKOPOCTh MU (DY3UH B MOTUKPUCTAIUIMYECKIX MaTepHasax.

ymembs:

[TpoBOIUTH aHANN3 MMOCTABICHHOW (PU3UYECKOM 3a1a4H; BEIYUCIATH TEPMOJIUHAMUYECKHIE
KMHETUYECKHE XapaKTePUCTHUKU TBEPIBIX TeJ, KaK METOJOM pEIICHHUS COOTBETCTBYIOIIUX
muddepeHaIbHbBIX ypaBHEHUH, TaK U Ha OCHOBE aHamM3a (PU3MUYECKHX MPOILECCOB; CTPOUTH U
aHAIM3UPOBATh TpaUKU 3aBUCHUMOCTEH (PU3UYECKHX BEJIUYUH OT BHEUIHUX YIPABISIOMIUX
napaMeTpoB; Ha OCHOBE aHAIM3a IMOJIYYEHHBIX YACTHBIX PEIICHUH IMOCTABICHHBIX 33]a4 OBIIAJICTh
METOJIOM O00O0OIIAIONINX BBIBOJOB; M3MEPATh M PACCUUTHIBATH MApAMETPhl TUAIIEKTPUKOB IPHU
pa3nuuHBIX TemmepaTypax; ucciuenoBanus PII B AMAIEKTpUKAX; MCCIEIOBATH MIIEKTPUUYECKHE U
MarHUTHBIE CBOICTBA CETHETORJIEKTPUKOB; YUHTHIBATH BIIMSHUE MpuMecei, aedexToB, (azoBbIX
npeBpamennii 1 T.1. Ha @II; paccuntbBath KO3(GGUIMEHTH TUGPY3UH U YHEPTHIO AKTUBALIUH
muddy3un KOMIIOHEHTOB B OJHO-, ABYX- U MHOTOKOMIIOHEHTHBIX CHCTEMaX; YYUTHIBATH BIIUSHUE
npuMeceid, 1eekToB, (pa3oBbIX MPEeBpaLCHHA U T.I1. HA TUPPY3HI0; UMEs YeTKOE MPEICTABICHHE O
MEXaHM3ME MHOTHX TEXHOJIOTUYECKUX TMPOILIECCOB, YIPABIATH IEJICHANIPABICHHO TaKUMHU
TEXHOJIOTUYECKAMH TIPOLIecCaMt, KaKk TepMudeckas oOpaboTKa CIIIaBOB, JIETHPOBAHUE, XUMHUKO-
TepMUYecKas 00pabOTKHU U T.II., C LIEJIbIO YIyULIeHUs] CBOWCTB.

enademp:

HaBbikamMu mpoBeleHHsS aHanM3a TMOCTABICHHOM (U3MYecKOW 3adaud; BBIUYUCICHUS
TEPMOJIMHAMHYECKUX W KHHETHYECKHX XapaKTePHCTUK TBEPIBIX TN, KaK METOJOM pEUICHHUS
COOTBETCTBYIOIMX UG EpeHIMaTbHbIX YpPaBHEHUH, Tak M Ha OCHOBE aHaiM3a (PU3UYECKUX
NPOIIECCOB; M3MEPEHHUs] M paccyera mapaMeTpa JMAJICKTPHUKOB IMPH Pa3IHYHBIX TEMIEpaTypax;
uccienopanust @Il B AMAIEKTpHKAX; HCCIEIOBAHUS DIIEKTPUUYECKHE W MAarHUTHBIE CBOMCTBA
CETHETORJIEKTPUKOB; paccueTa Kod(puuueHToB AuPPy3un M SHEpruM axTuBauuu Iudpdy3suu
KOMITOHEHTOB B OIHO-, IBYX- 1 MHOTOKOMITOHEHTHBIX CUCTEMax U JIp.

4.  COJEPKAHWE JUCHHUILIAHBI U ®OPMBI OPTAHM3ALIMA YYEBHOTO
MPOLIECCA

HopsakoBbii

Kparkoe conepxkanue TeMbl
HOMep U TeMa

Cooeprcamenvnwtit mooynwv 1 «Beeoenue ¢ OTTy»
Tema 1. Tepnpie | Benenue B @TT. Knaccuduxanus BermecTB 1 TBEPBIX TeJ.

TeJa. MexaTtoMHbIE B3aUMOJICHCTBUSA M MEXAHUYECKHE CBOMCTBA TBEPIBIX TEIl.
Knaccudukanus @OHOHBI M TEIUIOBBIE CBOMCTBA AUANEKTPUKOB. DyHkumu bioxa -
BENIECTB U 3JIEKTPOHHBIE COCTOSHUS B HICATHHOM KpUCTAILIE.

TBEPJBIX TEI.
Tema 2. Metannbl, | DiekTpoAMHaMHKa MeTauioB. [lo1ynpoBOAHUKOBBIE KPUCTAILIBI.
MOJYNPOBOIHUKY | OnTHYECKHE SBJICHUS B HEMETAIUTMUECKUX KpUcTamiax. JledekTs! B

1 aMOp(HBIE kpuctamiax. [Iponeccsl paccessaus. Ou3ndeckue CBOMCTBAa aMOP(PHBIX




TBCPABIC TCJIa

TBCPABIX TCII.

Tema 3. | OcHOBHBIE (hU3HYECKHE ABJICHUS B AUIIEKTPHKAX. MaKkpoCKoMuecKas
Juvdnextpukn ¥ | Teopus nossipuzanuy. CBs3b Makpo- U MUKPOCKOIIMYECKUX CBOMCTB
CETHETO3JIEKTPUKHU | TUANEKTPUKOB. CBONCTBA IUAIEKTPUKOB B CUIIbHBIX 3JIEKTPUUYECKUX
HOJISIX. DIEKTPUUECKOE CTapeHHe U MPoOOoH AU3NEKTpUKOB. Da30BbIe
nepexozp! B nudieKTpukax. CernetosnekTpuku. CTpyKTypHBIE (ha30BbIe
nepexonbsl. MeTonbl u3MepeHus AUdIeKTpUKoB. MccnenoBanue
nuaekTpuKkoB B oonactu CBY. Ilpumenenue nuaniekrpukos Ha CBY.
Tema 4. Tunel MarHetukoB. JlnamarmetusMm u napamarHetusMm. [IpaBuna Xynna.
MarneTtuku @®eppomarneruku. Ilpupoma oOmMeHHOTO B3ammMonelcTBHs. Mozensb

I'eiizenbepra. OcHOBHOE M BO30YKIEHHOE COCTOSHUS (eppoMarHeTuka
(ciuHOBBIE BOJIHBI). MarHuTHas aHM30TponHs. AHTH(EPPOMArHETHKY;
mozaenb Heens. ®eppumarnernku. YpaBHenue Jlanpay-JIndmmna.
OnnoponHoit geppomMarHuTHBIA pe3oHaHnc. [Ipupona BO3HHUKHOBEHUS
JIOMEHHOM CTPYKTYpPBI; TEPMOJIMHAMHYECKAs] TEOPUSI MArHUTHBIX JOMEHOB.
Jomennsle rpanunbl bioxa, Heemn. Marnmetusm wmertamoB. Mopeinb
Cronepa. Mozenp Xab6apna. s-d — mozesb BoHcoBcKOMy.

Cooeparcamenvhutii Mooyab 2 «Dazoevle nepexodvt u Ougpysus ¢ meepovix menaxy»

Tema 1. | O6mue cBOMCTBA CBEPXIIPOBOJHHUKOB. YpaBHeHHE JloHmoHA. DOHOHHOE

CBepXIpOBOJHUKYU | MPUTSDKEHUE 3JIeKTpoHOB. KymepoBckue mapsl. JIOHIOHOBCKHME U
[MunnapaoBckue CBEPXIPOBOJHUKU (xauecTBeHHAas Teopus).
[ToBepxHocTHAs SHEPTUs CBEPXIIPOBOIHUKOB; JIBa pona
CBEpXNPOBOAHUKOB. KBaHTOBaHMEe MarHUTHOro mnoroka. CBolicTBa
M30JIMPOBAaHHOTO  BHXpsE  AOpUKOCOBAa.  AHIPEEBCKOE  OTPaKCHHE.
TynuenbHble KOHTAKTHL YQdekT Jxo3edcona.

Tema 2. | BoicokoTeMneparypHble cBepXIpoBOAHUKH. CocTosiHuEe Teopuu (ha30BbIX

BricokoTeMniepaTy | mpeBpallleHuid Ha COBpeMEHHOM 7Tane. Pa3oBblli MEPEXO0] <OKUIKOCTh-

pHBIE TBEPJI0€ TEIIOM.

CBEPXIPOBOJHUKH

Tema 3. Teopus u
MpaKTuKa (Ga3zoBbIX

Kpucrannnueckoe crpoenne Marepuanos. Juarpammel coctosnus. Teopus
U TpakTHKa (a30BbIX MpEBpallleHUHd B CTaIIX MpU TEPMUUYECKOU

IpeBpaleHuH obpaboTke. da3oBble MpeBpalieHUs] B MHOTOKOMIIOHEHTHBIX CHCTEMax Ha
ocHoBe kene3a. (Da3oBble TPEBpAlICHHS B TYIOIUIABKUX W IIBETHBHIX
MeTajulax U crulaBax. Pa3oBble pPaBHOBECHs B HAHOKPUCTAJUIMYECKHX
MaTepuaax

Tema 4. | ITonatue o gudpdy3un. Buasl muddy3um B  TBepablXx Tenax.

Hudbdy3us B | Makpockonmueckoe  omucanne — aubdysun.  YpaBHenue — Dwuka.

TBCPABIX TCJIaX

DKclepUMEeHTalIbHBIE METOABI onpesaeneHus kodpduimenta auddysuu.
Mukpockonuuyeckoe onucanue audpdysun. uddys3us B TBepabIX
pactBopax (Bzaumnuas auddysus). TepmoauHamuyeckas  Teopus
mud¢ysuu. [punnunsr Onzarepa. Tepmoanddysus B OMHAPHBIX TBEPIABIX
pactBopax. uddysus B snexTpuyeckom mnosie. BiusHue nedexTo
CTPYKTYpel Ha muddy3ur0 B TBEpAbIX Telax. BnusHue ¢a30BbIX
npeBpamieHnit Ha audp¢ysuro. KeantoBas nuddysus. dubdy3us B
HAaHOKPUCTAJUTMIECKUX MaTepraiax.

TemaTnyeckui miaan




Conep:karesabnblii MoayJab 1 «Beenenue B @TT»

KoauuecTBO 4acoB

OuHas ¢popma 00y4eHuUsI

3aounasi popma oOyueHnust

B T.U. B T.4.
HazBaHusi colepKaTeabHbIX % 28 o 2 . QE’ 28 B .
MoO/yJIeli M TeM ol = |85/ E|85|SE | =| 8| E|2E|3E
() = (D) o) = O > O [5) = D) o) = O > O
Q H| Z|elo 3 JL < S| = £ |o slde
A |l |l cg|le a8 & (> = 8 |E &l g
O = alo m ) = a | o n
HEIEIEEER: = | 2] &|28Es
o e o T
ElE|8 T8 E| B|S =
Tema 1. TBepable Tena. 39 2 2
Knaccudukamnms BeniecTs u 8 | 8|81 15 39 35
TBEPABIX TEJ.
Tema 2. Metainisl, 39 2 2 2
MIOJTYTIPOBOTHUKH H 8 | 8|8 15 41 35
amop(HbIe TBEP/bIC TEIa
Tema 3. UDJICKTPUKU M | 42 2 2 2
Joneirp 99915 41 35
CCTHETOYJICKTPHKHU
Tema 4. Maruetuku 42 9 19915 41 | 2 2 2 35
Hmozo no
cooepycamenvHomy moodyaio | 162 | 34 | 34 | 34 | 60 162 | 8 8 6 | 140
1

Temarnueckuii nian

CopaepxarebHbIH MOIYIb 2 «Pa3oBbie nepexoabl U AM(pQy3usi B TBEPABIX Teaax»

KoJsmnuyecTBo 4acoB

Ounas ¢popma 00y4eHuUs1

3aounas popma oOGyueHus

B T.Y. B T.U.
Ha3sBanus comepKaTeabHbIX E 212 o E - ‘LE’ 28 E -
Mo/yJIeli 1 TeM S|l =|8|E|8E2El | =| 8] E|8E|SE
15 = O olw Y 2.2 ) = O o &S| 2.2
Q H| Z| |0 338 < = g, & | o slde
2 2| E|l | s S A\ 2 = s |5 als 8
[5) = alo M O 1) = o | o m o
S1E2]8|g EEs = 2| &|28 =3
o T =¥ T
= E|8 T8 E| B|S =
Tema 1. CBepXIIpOBOTHUKHU 397 |7 |7 18 40 | 1 1 1| 37
Tema 2
BeicokoremiieparypHbie 39| 7 |7 |7] 18 40 1 1| 1] 37
CBEPXITPOBOTHUKH
Tema 3 Teopuss U TpakTUKA
P D: 428 |8|8]|18 40 (1] 1|1 |37
(ha30BbIX MpEeBpaIeHHH
Tema 4 In 3Usl B TBEPJIBIX
Jlubdy PABX | 45 | 8 | 8|8 18 211|337
Tenax
Hmozo no
cooepicamenbHomy mooyaro | 162 | 30 (30 | 30 | 72 162 | 4 4 6 | 148
2
Bcezo no moodynwo 324 | 64 | 64 | 64 | 132 324 | 12 | 12 | 12 | 288
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5. METOAUYECKHUE PEKOMEHJIALUU IJISA TIPOBEJEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHUI

TeMbl JIEKIIHOHHBIX 3aHATHH

o Konuuecmeo
i Ha3zeanue memoi waCos
1 |TBepaslie Tena. Knaccugukaius BemecTB U TBEPABIX TEIL. 8
2 [Metamibl, MOTYNPOBOIHUKN M aMOp(HBIE TBEPAbIE TEa 8
3 |AMAIEKTPUKHU U CErHETOAIEKTPUKH 8
4 |Maruetuku 8
5 |CBepXMIpOBOAHUKHU 8
6 [BricokoTemnepaTypHbIe CBEPXIIPOBOJHUKU 8
7 |Teopus u npakThka (a3oBbIX MPEBPAILICHUMA 8
8 |duddysus B TBepAbIX Temax 8
BCEI'O 64
TeMbl NpakTHYeCKUX 3aHATHI
o Konuuecmeo
i Ha3zeanue memoi waCos
1 [TBepabie Tena. Knaccuduxaiys BemecTs U TBEPIBIX Tell. 8
2 [Meramibl, MOTYIPOBOJAHUKY U aMOp(HBIE TBEpIbIE Tela 8
3 |AMPIEKTPHUKHU U CETHETONIEKTPUKH 8
4 |MarHetuku 8
5 |CBepxnpoBOAHUKHU 8
6 [BricokoTemmepaTypHbIe CBEPXIIPOBOJHUKU 8
7 [Teopust u nmpakTuka (a30BbIX MPEBpPALICHUM 8
8 |[duddysus B TBepABIX TeNax 8
BCEI'O 64
Tembl 1a00PATOPHBIX 3aHATHI
Ne Konuuecmeo
i Has3zeanue memut wacos
1 |«BnusHUE naBIeHUs MPECCOBAHUS HA YIJIIOTHEHHUE KOMITAKTa 10
2 |«PeHTreHorpaduueckuii MeTo I OnpeaesieHIs pa3MepOB HAaHOKPHCTAIUIOB, 10
X 00BEMHOM O U TNIOTHOCTH
3 |«HMccnenoBaHue MOBEpXHOCTH pa3pylIieHus 00pa3ia mpyu HOMOIIU 11
PacTPOBOI AIMEKTPOHHONW MHUKPOCKOIIMH M MUKPOPEHTI€HOCTIEKTPAIILHOTO
aHaIM3a
4  |«OrmpeneneHne OCHOBHBIX CTPYKTYPHBIX MAPaAMETPOB aMOP(HBIX CIJIABOB 11

MCTOJJOM PECHTICHOBCKOI'O JII/I(i)paKHI/IOHHOFO aHaJIn3a»




5 [«HccnenmoBanue mHOTO(a3HOTO 00pa3iia mpy MOMOIIH PACTPOBOMA 11
JIEKTPOHHOW MUKPOCKOIIMHM U MUKPOPEHTI€HOCIIEKTPAJIBHOI'O aHAJIN3a C
[MPUMEHEHUEM SHEPTOJUCIIEPCUOHHOTO CIIEKTPOMETPA»

6 |«MccnemoBanue oOpasia KepaMUKH, COCTOSIICH U3 OIM3KUX 110 aTOMHOMY 11
HOMEPY 3JICMEHTOB, ITPH TIOMOIIHA PACTPOBOM IIEKTPOHHONH MUKPOCKOITUH U
MHUKPOPEHTICHOCIIEKTPAIBLHOTO aHaJIk3a ¢ IPUMEHCHUEM BOJHOBOTO
CIIEKTPOMETPa

BCEI'O 64

6. METOAUYECKUE PEKOMEHJIALIUU I1O OPTAHU3ALIUNA
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranusanmsi cCaMOCTOSITE/IbHOI Pa0oThI CTYICHTOB

o Konuuecmeo
i Hazeanue memut wacos
1 [Moguens Kponwura - [leHHn. 15
2 [Meroa mycToit pemeTku 15
3 [[Toctpoenue noepxHoctu depmu, MeTo 1 XappucoHa 15
4 [[Mapamarnerusm Ilaynu. Berurcnenue mapamMarHuTHOM BOCIIPUHUMUYHUBOCTH 15
5 |Pacuer koadunmeHTa 3JIeKTPONPOBOAHOCTH ISl OTYMPOBOIHUKOB 15
6 |OOmas Teopust BO3MYIIICHHIA. 15
7 [Metoxa BropruHOro kBantoBanus. O011as Teopus BO3MYILEHUH. 15
8 |Coornomenue Kpamepca - Kponwura 15
9 |AnpuBHmyanpHBIC 3aJIaHUS — HE IPETYyCMOTPEHO pa0OYUM TUIAHOM. 12
BCEI'O 132

7. NHANBUIAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K MIPOMEKYTOYHOMN ATTECTAIIUA

1. JIsymepHble u TpexMepHble pemeTku. [Ipsmas u oOpaTHast pemerka.

2. TodyeuyHble U IPOCTPAHCTBEHHBIE TPYIIIBI CAMMETPUH, JIEMEHTHl CUMMETPHH.

2.ITokazarp, 9TO CHMMETPHSI MIATOTO MOPSIKA B KPUCTALUTUIECKUX CTPYKTYPax €CTh, OTCYTCTBYET.
3.Tunsl cBsI3eil KPUCTATUNIMIECKUX CTPYKTYP.

4 BeI4HCINUTH MOCTOSIHHYIO0 MajienyHra Juist HoHHOTo Kpuctaiia tuma Na - Cl.

5.MoHHBIE KPUCTAIIBI: PACUET SHEPTUU CBSI3M HOHHBIX KPUCTAILJIOB.

6.0npenencane $hazoBOH M TPYIIIOBON CKOPOCTEH 1 MX (PU3UIECKHIA CMBICIL.

7. TennoeMKOCTb penieTku o DWHITeRHy 1 1o [lebato.

8.ILTOTHOCTH COCTOSIHUH, UMITYJIbC U dHEpTUst Depmu.

9.KuneTnueckoe ypaBHEHHE 3JEKTPOHOB. DIIEKTPOIPOBOJHOCTH U TETJIONPOBOIHOCTb.

10.3akon Bunemana - @panua. Poib U30TPOIMHOCTH U YIIPYTOrO pacCEesHHUS.

11.TennoeMKOCTb 3IEKTPOHHOTO Ta3a.

12.Teopema brnoxa. I'panndnsie ycnoBus bopHa - Kapmana.

13.YacToTHast 3aBUCUMOCTh HOPMAJILHOT'O M aHOMAJIBHOTO CKHH - 3(p(PeKToB.
14.TlonynpoBOAHMKHM, 3aKOH JEMCTBYIOUIMX MAacC; XHUMHUYECKHI MOTEHIMal COOCTBEHHBIX
MOJIYTIPOBOTHUKOB.

15.1Tapamaruerusm [laynu; nuamarnetusm Jlannay uist 371€KTPOHOB MPOBOUMOCTH.
16.CepxnpoBoanmMocts, napamerp ['mu3Oypra - Jlannay. Sddextsr xo3edcona.
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17 Knaccuduxaus nedheKkToB.

18.Iponecchl paccesHus - 30510TO€ MpaBmiio Gepmu.

19.0neMeHTsl TEOpUM CHUMMETPUU: TOYEYHBIE W MPOCTPAHCTBEHHbIEe Trpynnbl. CBOAHBIE U
HENPUBOIUMBIC TIPEICTABICHHUS.

20.3axoH Bynbda - bparra.

21.M3myueHne TpexX TUIIOB: PEHTICH, HEUTPOH, AIEKTPOH.

22.Metoabl UCCIIEJOBAaHUM KPUCTAINIMYECKUX CTPYKTYp: MeToA Jlays, MeTo/1 BpallleHusl KpucTaliia,
IIOPOLIKOBBIN METOJI.

23.Metamibel. Mogens Jpyne. [Ipubmmkenne 3ommepdenbaa.

24.91eKTpOnpOBOTHOCTh U TEIIONPOBOAHOCTH METAJIIOB.

25.9¢dext Xomna.

26./Iluamaraerusm Jlangay.

27.IToBepXHOCTHBIN UMIIEAAHC METAILJIOB.

28.CeepxmpoBosmue Matepuiu. Iddekr MelicHepa.

29.Monenb Kponura - [Tennu.

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJISA
(obpasey eapuanma u kpumepuu oyeHUBaHUL)

rOY BIO «IOHELKUI1 HALIIUOHAJIbHbI YHUBEPCUTET»
dakynpTeT PUINKO-TEXHUUECKHIA

Hanpaenenue noocomosxu:  28.03.03 HanomatepuaJibl

Ilpogpunn:

Ilpoepamma noocomosxu: oakanaspuam
Cemecmp 6,7

Yuebnas oucyuniuna QDu3uxa meepoozo mena

MOAYJIbBHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. 3axon Bynsda - Bporra.
2. D¢ odext Xomna.
3. TermmoeMKOCTh pemeTkn Mo DUHIITEHHY.

VYTBepKIeHO Ha 3aceTaHuH KadeIphl TEOPETHIECKON (PU3UKU 1 HAHOTEXHOJIOTHIA,
poTOKOJ Ne OT «__» 20 T

3aBenyrouuii kadeapoit
IIpenonaBarens

Kputepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 10
3anganue 2 10
3ananue 3 10
Bcezo 30
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10. OBPA3ELl 9K3AMEHAIIMOHHOTI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameHy
DneMeHThI abCTPAKTHOU TEOPHUH TPYIII
[Tonyknaccuueckas Mojielb JUHAMUKH 3JIEKTPOHOB
DneKkTpoH-(HOHOHHOE B3aUMOJICHCTBUE
30HHAs CTPYKTYpa MOJTyMETAIIIOB U PEJIKO3EMEIbHBIX METAJIOB
Mertoabl pacueTa 30HHOU CTPYKTYPBI
Cratuyeckas 3JeKTpOIpoBOAHOCTE U 3 dexT Xosia B monenu dpyne
[Tepuonuueckue rpannuneie yciosusi bopua-Kapmana
MertoJ CUIIbHOM CBSI3U

WooNoOTkwNE

CKOpOCTh U3MEHEHHUS PyHKIMHU PACIIPEIEIEHHS BEPOITHOCTH 3a CUET CTOIKHOBEHHMIA
10 Vposuu Jlanaay 1jis CBOGOIHBIX | 11t GIOXOBCKHX JJIEKTPOHOB

11.Vpasuenue llpenunrepa

12.IIpoctpancrennble rpymnibl. HenpupoaumMble npeacTapieH s TPyII
13.2¢pekr 'aaza — Ban Anbdena

14.YpoBHu 51€KTPOHOB B HEPHOAMYECKOM TI0JIE

15.Mexanu3smel cBepxrpoBoaumMocTu. Kyneposckue napsl

16.1Ipubnuskenne BpeMeHt pelaKcalui 1 HepaBHOBECHAs (yHKIMS paclpe iesIeHus
17.Teopus merannos 3ommepdensna. CBoOOIHBIN 3IEKTPOHHBIN a3
18.TTosepxnoctHsie 3¢ pekTsl. PaboTa BeIXOAA

19.BosnHoBbIe MakeThl GI0XOBCKUX 3JIEKTPOHOB

20.Teopema Bioxa

21.Teopus merannos pyne

22. CBepxnpoBoaHUKH 1-r0 U 2-ro poaa

23.MeTo[ sYeeK U METOJl NPUCOEIMHEHHBIX TIOCKUX BOJIH
24.CepxnpoBoaumocts. Teopus ['uuzOypra-Jlanmay

25.MexaHU3MBI paccesHUs 2EKTPOHOB

26. 3onb1 Bpunmosna

27. Tlonyknaccudeckas MOJENb IIPOBOUMOCTH

rOY BIIO JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
daxynpTeT PU3NKO-TEXHUIECKUI

Hanpasnenue noocomosku:  28.03.03 HanomaTtepuaJibl

Ipoghunv:

Ilpoepamma noocomosku: O0akanaBpuar

Cemecmp 6,7

Yuebnas oucyunnuna du3uKa TBepaOro Teja

BUWIET Nel
1. Ddodexr ['aaza — Ban Anbdena
2. Teopema broxa.
3. 3ons! bpmnmosHa

YTBepKIeHO Ha 3aceTaHuH KadeIphl TEOPETHIECKON (PU3UKN M HAHOTEXHOJIOTHIA,
poTOKOJ Ne OT « » 20 1.
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3aBenyromuii kadeapoit
DK3aMeHaTop

Kpumepuu oueHuesanusn IK3amena

Homep 3a0anusn Konuuecmeo oannos
3aganue 1 15
3aganue 2 15
3amanue 3 20
Bcero 50 6ass10B

11. KPUTEPUU OLIEHUBAHUA

IIo xypcy «®usuka TBEpIOrO TeENa» MPEANOIAracTcs IMPOBEICHUE IPOMEKYTOYHOU
aTTeCTallud B BUJI€ MOJIYJIBHOTO KOHTPOJIS, BBIOJHEHHE MHIUBUAYAJIbHOW pabOThl M 3K3aMeHa.
DK3aMeH C/Ial0T CTYJIEHTHI C 1I€JIbIO MOBBIILIEHUS PEUTHHTA.

Pacnpeoenenue 6annog, komopuie Mo2ym noay4yunsb cnmyoeHmaol
6 npoyecce u3y4eHus OUCUYUNIUHbL

OprannzanmoHHO CPC Bcero
yueOHas padora NuauBunyansHas | MoayJIbHbIH KOHTPOJIb
CTyJdeHTa paGora
max 10 GamioB max 10 Gauios max 30 100
0amioB
HIkana coomeemcmeus 6a1106 HAYUOHATLHOU WIKATIE
Onenka Onenka no OuneHka 1o rocy1apcTBeHHON KaJe Ounenka no
no mkaje | 100-6anabHolM (3x3aMeH, U PepeHINPOBAHHBIN 3a4eT) rocy1apcTBeHHOI
ECTS HIKaJ1e HIKaJje (3a4er)
A 90-100 5 (OTIIMYHO) 3a4YTEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (yIOBIETBOPHUTENHHO) 3a4TE€HO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHLHO) HE 3aUTEHO
C BO3MO>KHOCTBIO ITOBTOPHOM ciauu
F 0-34 2 (HeyIOBJIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4YM MPH YCIOBUU
00s13aTeILHOTO HAOOpa JOTIOTHUTEIIBHBIX 0aJIJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O TPOLHECCA

JIeKIIMOHHBIE U MPAKTUYECKHE 3aHATHS 10 yueOHOH nucuuriae «Du3nka TBEpJOro Teay
npoBoasTcss B ydeOHoM mabGopatopun  Ne016 «®Pusuka mnoaynpoBOJHUKOBY». JlaGopaTtopus
OCHAIlleHa KOMIUIEKTOM y4yeOHO# meOenn Ha 18 mocago4yHbIX MecT, (gioMacTepHOH TOcKoi, 1
HOYTOYK C JIMIIEH3WOHHBIM TMPOTPaMMHBIM oOOecredeHueM, aoctynoM K cetu Hurtepner, 1
MYJbTUMEAUMHBINA NPOEKTOp, | 3KpaH mepeHocHOM, |BakyyMHbIil yHuBepcanpHbld moct -2K, 1
®opBakyymubiii Hacoc, 1 Cnexktpomerp CM - 4A. B yueOGHOW nmabGopaTtopun «IJIEKTPOHHOU
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Mukpockormun» Ne3 13, 000pynoBaHHONH KOMIUIEKTOM y4deOHOW MmeOenn Ha 6 MOCaJ0YHBIX MECT,
KOMIUIEKT paboyero mecra mnpenojaBareis, 1 HOYTOyK ¢ JHMIIEH3MOHHBIM IIPOTPAMMHBIM
obecrieueHuemM, 10cTyrnoM kK cetu MHTepHeT, 1 DIeKTpOHHBI MUKpOCKOI BakyyMHbIH-100JIM, 1
Muxkpockon ~ Mmeramorpagpuueckuii-7, 1 Bakyymmerp MOHM3anMOHHO-TepMonapHbId-2AIll,
1 BakyymHBIN YHUBEpCATbHBIN TTOCT-4.

CamocrosTenpHass paboTa CTYJEHTOB MPOXOAUT B YHTAJIBHOM 3ajl€  CIPABOYHO-
oubmorpaduueckoir uHPopMannoHHoi pabotel (aya. Ne 102: r. [omenk, mp. I'ypoma, 6),
MIOMEIICHNE OCHAICHO KOMIUIEKTOM y4ueOHOM MeOenu Ha 23 mocaJiouHBIX MeCTa, KOMIBIOTEP B
koMmruiekte (1 mT); B 3aime anexktpoHHor wuH(popmanuu (doneuk, mp. I'ypoBa, 6, Ne 104-a.).
[ToMenienue OCHAIIEHO KOMIUIEKTOM y4ueOHOU mebenn Ha 40 MOCaJOYHBIX MECT, KOMITBIOTEP B
KOMIUIEKTe (6 11T);

WupuBuayanbHble W TPYNONOBBIE  KOHCYJIBTAllMM — CTYAGHTaM  JUIi  IPOBEICHUS
CaMOCTOSITeNIbHOI paboThl MPEAOCTaBISAIOTCS B KaOuHEeTe Kadeapbl TeopeTHYecKor (U3UKH U
HAaHOTEXHOJIOTHH, YKOMIJICKTOBAaHHOM KOMIUIEKTOM MeOenn Ha 12 mocagoyHbIX —MeEcCT,
OCHAIIIEHHOM KOMIIbIOTEpOM B KoMiuiekTe (1 IIT.), MPUHTEPOM, CKAHEPOM, PACIOIOKEHHOM II0
anpecy 1. Jonenx, np. Tearpanbusiii 13, aya. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koua-Bo Hanu4yue

Ne IK3EMILIAPOB | 3JIEKTPOHHOMH

HanmenoBanue

n/n B Ou0JIMoTeKe BEpPCHHU B

HouHY IBC
Ocnognaa numepamypa
1. [TaBnmoB, II. B. ®dusuka TBepmoro Tema : Yuel. s
CTYJEHTOB BY30B, 00y4Yaroll. 1o HampaBieHuio "duznka" 36

u ap. / I1.B. IlaBnoB, A.®. XoxioB. - 3-¢ m3a. - M. :
Bricm. mk., 2000. - 494 c.

2. Cagenbes, . B. Kypc obmeit pusuku : B 5 kH. : [YueO.
nocobue ans Bry30oB]. KH. 5 : KBanTtoBas omnrtuka ;
AtomHas ¢usmka ; ®Pusuka TBepporo tena ; dPusuka 1
aTOMHOIO s1pa W 3jleMeHTapHbIXx dactun / M. B.
Cagenbes. - M. : Actpens : ACT, 2002. - 368 c.

3. Ouzuka TBepaoro Tena : Jlab. mpakTHkym : YueO.
nocodue s CTyIeHTOB ¢u3. cmer. By30B. T. 2
Ouznyeckue cBoicTBa TBepAbix Ten / [lox pen. A. O. 3

XoxmnoBa ; A. H. Csicoe, M. 0. TI'psaznoB, B. H.
YyBuipaees u ap. - 2-e¢ u3d. - M. : Beicn. mik., 2001. -

484 c.
Jonoanumensvnasn numepamypa
4, ®dusnka TBEpJOTO Tena [ DIEeKTPOHHBIN pecypc] : 28 KH. B
PDF-popmare / Jla6.  "KommbioTep.  uHpOpM. m
texuosnoruu". - M. : Jla6. "Kommbiotep. wunHbpOpM.

texnosioruu"", 2004. - 1 anekrpoH. ont. quck (CD-ROM).

5. Cagennes, U. B. Kypc ¢wusuku [Tekcer] : B 3 T. : yueOHoe
nocodbue Mg CTYACHTOB BY30B, OOYYarOIIMXCS IO
TEXHUYECKUM U TEXHOJOTHYECKUM HaIpaBICHUSAM U
cnenuanbHocTsM. T. 3 : KBanToBass onTuka. ATOMHas 2
¢uzuka. @usnka TBepaoro tena. Gusmka aTOMHOTO spa
u snemenTapubix yactui / W. B. Casensbes. - U3g. 2-e. -
Cankrt-Ilerepoypr : UsparensctBo "Jlans", 2006. - 302 c.
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6. KBanToBast Teopust TBEpJOTO Teja : TEPMHHOJIOTHUS / OTB.
pen. A. M. Kocesuu ; AH CCCP, Kom. Hayy. TexH. 6
TepMHHONIOrMM. - Mocksa : Hayka, 1985. - 24 c.

14, UHO®OPMALMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubauorexu

15. MMPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (xopniopatusnas muniensust JJOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas nunensus JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (munensus nporpammsl DreamSpark ju1st BeICIINX yueOHBIX 3aBECHU);
4. Jlunensuu GPL, Apache, BSD mis cBo6ogHOTO miporpamMmMuoro odecnedenus: Freelab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mporpamMa paccMOTpeHa M TepeyTBEpXKACHAa Ha 3acelaHuu  Kadeapsl
TEOPETUUECKON (DM3UKU U HAHOTEXHOJOTUHN ¢ 3MeHeHUsIMU (0e3 n3mMeHnenuit) va 20 roJI.

(13 2

[Ipotokon Ne OT 20 T

3aBenyromnuii kageapoit

Pabowas mporpamMa paccMOTpeHa M TepeyTBEpXKAC€HAa Ha 3acelaHuu  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEeHUsIMU (0e3 u3MeHeHuil) Ha 20 rof.

ITporoxoi Ne or“ _” 20 1.

3apenyrouuii kadeapoit
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