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1. {acuMnumMebl, BKIIOYEHHbIE B NPOrPAMMY BCTYNHTEIBHOr0 HCHBITAHHS IO

CHENTMCIUILIMHE B ACIIHPAHTYPY

1.1. O6mas ¢usrxa
1.2. Teoperndeckas pusuka
1.3. Actpodusuxa
1.4. MccnenoBanms CTPyKTYPBI M CBOMCTB YITEpOJHBIX HAaHOMATEPUANIOB
1.5. KonebartenbHple CEKTPHI KOHAEHCHPOBAHHOTO yTAepoJa ¥ HaHOYTJIepoaa
CIIENKYPCHI 110 (HU3UKE KOHICHCHPOBAHHOTO COCTOSHHS
2. Copnepsxkanne y4eGHBIX JUCIHILTHH
2.1. «O6was husuka», «Teoperudeckas Gpusmkay, «AcTpodpmzukay
Tems! (Bonpocer)

[Tonsatue o xonebatensHom nBmxeHud. CBOGOMHBIE K BBIHYXKJICHHBIE KONeOaHusd,
ypasHenue xonebanui. Kospdumuuenr saryxamms, morapudmmueckuit JIEKPEMEHT
3aryxanms. Pe3onanc.

Cnoxenne xoneGaHuif ONHOTO HANPABICHHS W B3aHMHO HEPHEHANKYSIPHBIX
KoseOanuil. bruenus u ¢puryper Jluccaxy.

OCHOBBI MOJIEKYTTAPHO-KHHETHYECKOH TEOPHH Ta3oB. Pacnipenenenuss Bonbipvana,
Maxcgenna. Cratuctuka Makcpenna-Bonbumana. Omsir ITepHa.

AKYCTHYECKHE BOTHBI U HX KIACCHMUKAIIHSL. YpaBHeHHEe IIOCKOM aKyCTHYECKOit
BOJIHEL, CKOPOCTB M JUIMHA BOJTHBL. Y TbTPa3sByYKoBast A€(EKTOCKOIKs, TOMOTpadus.

OCHOBHEIE TOHSTHS TepMOIMHAMUKH. IlepBoe Hauaio TEPMOJUHAMHKH, €ro
IIpIMEHEHHE K U30NpoleccaM B HACAIbHOM Tasze. I'paduk mporeccoB. Beurrri
JIBHraTeNb NEPBOro poja.

Tennosbie mammasr. Hukn Kapno. KITJ ruxia Kapno. KIIJ[ peanbHBIX TEIIOBEIX
MallVH.

BHYTpeHHSsI SHEPrus TEpMOJMHAMHUYECKOM CHCTEMBL. Teopema o paBHOMEepHOM
PaclpeIcICHHH SHEPTHM 10 CTENeHsIM cBoOoasl. Kiaccmueckas Teopus TemmoeMKocTH
Ta30B ¥ TBEPABIX TeJI, TPAHUIIEI IPIMEHAMOCTH TEOPHUH.

Ilepsoe, BTOpoe M Tperhe Havana TepMomuHamuku. IToHsTHE 06 SHTPOIIMH U €€
M3MEHCHUH B TPMOAMHAMHYECKHX nporeccax. CTaTHCTHYECKHE U TEPMOJHHAMUYECKAE
dopmynuposku II Havana.

ABnesms  mepeHoca B MONeKymApHOH  (u3MKe.  3aKOHBI mmapoy3um,
TEIUIOTPOBOHOCTH U BSI3KOCTH U UX aHAJIH3.

10. 3akoH Ky,TIOHa. HaprDKCHHOCTB H IIOTEHIHAIT 3JICKTPOCTATHYECKOrO IO TOUCYHOTO

11.

3apsna. I'paduaeckoe n3obpaxenue snexTpocTaTnyeckux momeii. CBS3b HAIPSKCHHOCTH
¥ noreHnuana. IlpuHimn cynmepmosumme monei. DrekTpocraThueckas TeopeMa
Octporpanckoro-T'aycca, ee npuMeHeHHe K pacyeTy Hoelt.

MarsutHoe mone. VHAyKUUS M HANPSKEHHOCTh MATHHTHOTO IOJIS. I'papuaeckoe
M300paXXeHHe MArHHTHBIX NONMed. CHIBI MarHHTHOIO B3aMMONEHCTBHS (Amnepa u
Jlopenna). IIpHHIAN CYIEPIO3NIINN MATHATHEIX OJEH.

12. TomsipHBle ¥ HEMOJSAPHEIC IMANEKTPUKH. Ilomspusamms JHMIJIEKTPAKOB, BEKTOP

13.

HOJIAPU3AIIHH. Jusnexrpuueckas MIPOHUIIAEMOCTD 5 BOCIIPHHMYHBOCTD.
CerneroanexTpuKy, rucTEpE3ncC.

MarnuTHsie cBoicTBa Bemectsa. OCHOBH TEOPHH /Ha-, napa- u ¢peppoMarHeTH3Ma.
MarsuTaas — NpOHMIIAEMOCTE ¥ BOCHPHHMYHBOCTH.  MATrHHTHBIH THCTEpE3uC.
Ilpumenenne peppoMaraeTukos.

14. MaruuTHoe mone ToxoB. 3akon Bro-Casapa-Jlamaca. 3aKoH OIHOIO TOKA. Oneprus

15.

SIICKTPUYECKOTO U MATHUTHOTO ITOJICH.

Knaccuyeckas Teopws 91eKTponpoBogHOCTH MeTamnos. 3akonsl OMma u Jlxoys-
Jlerna B uHTerpanbHON M nUbPepermuansrol hopme. [TonsTue o CBEPXTIIPOBOJUMOCTH,
BBICOKOTEMIIEPATypHAs CBEPXIIPOBOAUMOCTE.
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16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.
27.
28.
29.

30.

31.
32.
33.
34.
35.

36.

37.

OcHoBBI 30HHOH Teopuu TBepmoro Tena. Pemenue ypapHenus Illpeammrepa mis
3JIEKTPOHOB B KpUCTaIle, aguabaTHoe NpHOIKeHne. 305! bprnosHa.

OJeKTpoMarnuTHas HHIyKus. MATerpanbuas 1 quddepennuansaas GopMbl 3aK0HA
DNEKTPOMArHUTHOW — mHAaykiuu  Qapames. Ilpasuno  Jlenma.  CamMomHmyKIus.
NupyktusHocTs. IlpuMEHeHHE 3aKOHA BIEKTPOMATHUTHOM MHYKIHH.

[Tonnas cucreMa ypaBHeHHH MakcBella Kak OOOOIIGHHE OCHOBHBIX 3aKOHOB
anekTpoMarueTusmMa. CBoOOIHOE HIEKTPOMArHUTHOE TIOJIE.

ONeKTPOMAarHUTHBE BOJNHBl HMX KIACCHOUKALMS, W3Iy4eHHE M PErHCTPALHAL.
YpaBHEHHE MJIOCKOH OSIEKTPOMATHMTHOH BONHBI H €€ IapaMeTphL. OHeprus BOJHEL
BexTop YmMoga.

Wurepdepenuus cBeta u  ycnoBus ee HabmomeHHs. MeToasl HaGIIOCHAS
uHTepdepennuu B ontuke (6usepkana u Gunpusma Dperens, MeTon IOura). Ycnopus
max ¥ min KapTHHEI HHTEPOEPEHITHH.

Hudpaxnms ceeta u eé Bumsl. Ilpuaimmn [roirenca-®Ppenens, 30HBI OpeHens.
ObpsacHenHe Iu(pPaKkuuu chepudecKoil W IIOCKOH BONHEI Ha OCHOBe 30H (OpeHers.
Judpaknronnas pemerka.

Ecrectennpiil 1 moJApH30BaHHBE cBeT. Buapl momspu3anmd. 3akoH Bprocrepa.
Ilongpusatopsl W aHANTH3aTOpHI, MOJYYEHHME MOIAPU3OBAHHOTO CBeTa. CTeleHs
ITOJIApH3allMK U3TydeHus. 3akoH Maroca.

Hucnepcus ceera. HopmanbHas i aHomanbHas qucnepeus. Gopmyna Komu. OcHOBEL
SIIEKTPOHHON TEOPUH TUCIICPCHH.

Wsnygatenpras ¥ nornomareNbHas CHOCOGHOCTE Tel. AGCONIOTHO YepHOE Tello.
3akonbi Kupxroga, Credana-Bonsumana, Buna, popmyna ITnaska u eé anamis.

IocTynarsl cnenwanbHo# Teopum oTHOCHTEnBHOCTH. IIpeoGpasopamms JlopeHra.
PensituBuCTCKME  3aKOH — clioxenuss ckopocTedf. OCHOBHBIE KHHEMATHUECKHE U
JUHAMHYECKHE CTIEICTBUS U3 TEOPHH OTHOCHTEILHOCTH.

Kpanrogrrie cBolictpa cBeta. ®oT03d(eKT 1 ero BuabL. OmbITH 1 3aKoHbl CTONETORA.
Ypasnenne Oinmreiina. Kpachas rpanuua gporosddexra.

I'mnoresa nme DBpolinga o BonHOBBIX CBOMcTBaX MHKpodacTHn. COOTHOMIEHHUS
HeonpeeieHHOCTe ['efizenbepra u ux aHamms.

Hocrynarer Bopa. Teopus BomopomoznoGHoro atoma mo Bopy. 3akoHoMepHOCTH B
aTOMHBIX criekTpax. Popmyna banemepa. Onerrer Oparka u [epra.

Ypasuenne Ilpenunrepa. BonHosas ¢ynxuus u ee cBoiicrBa. CTaHAAPTHEIE YCIOBHS
4 KBaHTOBaHue. OnepaToprl B KBAHTOBOM MEXaHHKE.

Iousttne o monmHoM Habope KBaHTOBBIX wumced. CTPOGHHE CNOXHBIX ATOMOB.
DNeKTpoHHbIe TPynnel ¥ noarpymmsl. [pumnmn Ilaymm. ITepuommueckas cucTeMa
XMMHYECKHX DJIEMEHTOB Menaeneesa.

MuxpoyacTula B noTeHnuanbHoH aMe. TyHHenbHbI1A oddekT. TIpuMeps: IPOSBIICHUS
TYHHEJIBHOTO 3 dexTa.

3aKOHBI COXpaHEHUs B GU3HKE U HX CBSI3b C CUMMETPHEH IIPOCTPAaHCTBA 1 BPEMEHH.

OCHOBHbIE XapaKTEPHCTHKH aTOMHBIX sjep (3apsll, Macca, MEXaHHYECKHil MOMEHT,
MArHHTHBIH MOMEHT, pasMep sjpa). XapaKTepuCTHKa SJEPHBIX CHI. DHEPrus CBS3H.
Hedext MacchL

EcrecTBeHHas M HCKYCCTBEHHas —palMOAKTHBHOCTh. PalHOAKTHBHBIE —pSUIBL
3akoHOMepHOCTH anb(a-, 6era-, raMma- pacnana. 3aK0OH PagHOaKTHBHOTO pacniafga.

Anepnere peakuuy. Peakuust neleHus M CHHTE3a aTOMHBIX sifep. DHEPrHs SICPHBIX
peakiuil. XapakTepHCTHKA SAEpHBIX CHIL JleneHue saep ypasa.

OyHIaMCHTATBHbIE  B3aMMOZCHCTBHS.  DNEMEHTApHBIE  YAaCTHIBI M HX
Knaccuukanys. Peakiyy B3auMHOTO IIpeBpaIieHHs 9JIEMEHTApHBIX YacTul. KBapku u
TJIIOOHBI. METO/IBI pETUCTpaluH 3IeMEHTAPHBIX YaCTHIL.

Conneunas cucreMa, o0Inas XapaKTepHCTHKA IUIAHET 3EMHOM TPYIIIBl U TUIAHET-
THraHToB. 3akoHs! Kemiepa nemxenus mraser. [osic Koiinepa, o6maxo Oopra.
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I'HnoTe3B 0 NpoMCXONIEHHH U 5BOMONHE Beenennoit. Pemnkrooe m3nyuenwe,
KPacHOC CMELICHUE B CIEKTPax 3Be3i. MeTOMb! Onpe/Ie/ieHHs. PACCTOSHHMM ¥ TapaMeTPOB
3B€37] B aCTPO(H3UKeE, SAUHUIEI PACCTOSHHI.

JIurepaTypa AN MOATOTOBKHA

WUponos U.E. Kypc o6me#t husuxu B 5 T. - M.:Bricimas mxomna.- 2010.

Casenses U.B. Kypc o6mieit ¢pusuxu B 3-x ToMax.- Beicmas mxoma.- 2008.

Top6Ga4es B.B., Ciunpina JL.I'. @usnka 0oayIpoOBOIHEKOB B METALIOB.~ M. :
Mertamnyprus.- 1976.

JInsenues, H.M. Kypc dbusnxu [Snextponnsii pecype]: yueGruk / H.M JluBeHnes. - 7-¢
u3M., CTell. - CIo.: Jlawp, 2012. — 672 c.: mi1. — (YueOGHuKH M1 By30B. ChelmaibHas
nureparypa). - Pexum pocryna: http://e.lanbook.com/view/book/2780/ - 3aru. ¢ 3KpaHa.
—ISBN 978-5-8114-1240-2

Hpnues, A.Jl. @usmka [DnexrpoHHsi pecypc]: yue6.mocobue / AJl. IBnues . - 2-e u3n.,
ucnp. — CII6: Jlaus, 2009. — 672 c.: ni1. — (YueGHuKE mst By30B. ClieluanpHas
auTepatypa). - Pesxum noctyna: http://e.lanbook.com/view/book/163/ - 3ari. ¢ 9KpaHa. —
ISBN 978-5-8114-0760-6

Kimamummn ULA. - Actponomus Hammx Jjigeit.- M.: Beicas mxosna.- 2006.

2.2. «Mcenenopanue CTPYKTYpBI U CBOKCTB YITIEPOIHBIX HaHOMaTepHalloBy, «Koneba-

TCIbHBIE CIIEKTPEI KOHICHCHPOBAHHOTO YIIIEPOa i HAHOYIIEPOIay

Tewms1 (Bonpockr)

1. CTpoeHHe u OCHOBHEIC (H3MYECKHE CBOHCTBA ALIOTPOIHBIX COEIHHEHHI
KonnencuposanHoro yriepona (KVY) - anmas, rpadut, kap6us.
2. CrpoeHre W OCHOBHBIE CBOWCTBA HAHOKPHCTAJUTHYECKHX YIJIEPOAHBIX

CTPYKTYp: HaHOTPYOKH, (yJUIepeHH], HaHOAIMasbl. HaHOKpHCTaLIMYecKUe
(hopMBI yrieposia co CMeLIaHHBIME 3IEKTPOHHBIME KOH(UTYpaIUAMH.

3. CTpyKTypHBEIE NpeBpaIleHus B yriepoae IpH BO3AEHCTBHH TEMIIEPATyphl U
AaBnenns. OCHOBHBIE NPEICTABJICHHUS O JMCIICPCHH 9JIEKTPOHOB B 30HE
Bpunrosna KY.

4. Cripyktypa KomeGartenbHOro cmekTpa anMasa, rpadura, kapbuna,

HaHOKPHCTAIUIMYECKOTO YIIEpOaa, MHTEPIPETals KoIeGaTeqbHBIX MO B
criektpax. Bimsnue nedextos u npumeceis Ha koseGaTenpHbL cuexrp KV.

5. YpaBHEHHS KIACCHYECKOTO UCIIEPCHOHHOTO aHANH3a OpA H3YyYECHHH
KonebarensHOro criektpa K.

6. OcobenHoctd pacdera onTHYeCKHX XapakTepuctuk KV ¢ IIOMOIIIBIO
ypaBHeHuil Openens.

7. Hucnepcronnsre  cootromenus Kpamepca-Kponura B mcclmenoBanmm
ONTHYECKUX XapakTepucTuk KY.

8. O6mas xapakTepucTuka TpuGOPOB M METOHOB CHEKTPOCKOIIMH: PEKHUMBI

IIpOIyCKaHUs,  OTpaxkeHHus  (3epKambHOro,  audysHOro,  HOJHOIO
BHYTPEHHETO OTPAXEHHUS), KOMOMHALMOHHOTO PacCesHus.

9l OCHOBBI TEOPHH H METO/B! IPOBEEHHS KAYECTBEHAONO M KOIHICCTEEHHOIO
cnekTpodoToMeTpHYeCKOro aHammsa. Popmyna Byrepa-bepa. Hcrounuku
ONTHYECKOTO H3JIydeHMs, Nasephl — (U3HUecKue CBOWCTBA, IWANA30HEI
H3ITyYEHHsI, IPUMEHEHHUE.

10. OcHOBBI Teopum ommGoK B 06paboTke 9KCIICPHMEHTAIBHBIX JTaHHBIX.

ABCOOTHAS M OTHOCHTEIIbHAS TIOIPEIIHOCTE akcriepuMenTa. Ilorpemnocts
IPAMOTO ¥ KOCBEHHOT'O H3MEPEHHS.

11. punnume: paboThI OCHOBHBIX MEXaHHYECKHX, TEIUIOBBIX,
SJICKTPOMArHUTHBIX M ONTHYECKUX mpubopoB. llena memenus, knacc
TOYHOCTH IIPUOOPOB. CTATHCTHUECKAS OIIHOKA H CIIOCOOE ee pacyera.



12. Pacmipenenenue ciy4ainbix coOwTuii (pacmpenenenue [lyaccona, [aycca,
Jlopenna). Pacnipenenenue CrpionieHTa, METON MAJIBIX BEIOOPOK.
Jluteparypa A1t HOATOTOBKH

1. lTynenos C.B. ®usnka yriepomusix MaTepuanos.- UensOunck: MeTamtyprus.-
1990.

2. Barkun I'.IL, badrtunarep E.M., Ilecun JIL.A. Onpesesnenne Xapakrtepa ru6pHaa-
3alluM BAICHTHBIX COCTOSHHH yIieposa CIEKTPOCKOMAIECKUMH METOIaMH.- YensOuHCK:
4r'Ty.- 1996.

3 Benenkos E.A. Vsanosckas B.B., MBanosckuit A.JI. Hamoanmassl H pocTBeH-
HBIE YITIepOAHbIe HaHOMaTepuansl.- ExarepunOypr: YPO PAH.- 2008.

4. Angpumos .M., Kobenesa C.II., Illemepos 1.B. ®usnka KOHAEHCHPOBAHHOTO

COCTOSIHHSL. DJIEKTPOHHAS CTPYKTYpa TBEpABIX Tel. JIaGopaTOpHEIM MpaKTHKyM.- M.:
MUCHC.- 2014, 76 c. - http://e.lanbook.com/books/element.php?pl1_id=51696.

3. Hlxaja oneHNBAHUN BCTYNHTEILHOT0 HCIBITAHUA (OHH BOIPOC)

?*W basn XapakTepucTHKA 0TBETA

1.0TBeTHI HAa MOCTAaBICHHBIE B OHIETE BOIPOC M3NIATACTCS JIOTHUHO, II0C/IE[0BA-
TEJILHO U HE TPEOYIOT TOMOJHHUTEILHBIX HOSCHEHHI.

2. JleMOHCTPHPYIOTCS ITyOOK¥E 3HAHMS JUCIUILTHHBI CIIEIHATLHOCTH.

5 3. denarorcst 000CHOBAHHEIE BHIBOMBL

4. OTBeT caMOCTOSATENBHBIH, IPH OTBETE UCIIONE30BAHBI 3HAHHS, IPHOOPETCHHEIE
paHee.

5. CchopMHUPOBaHBI HABBIKK HCCIIEN0BATENBCKOM eI TeIBHOCTH.

1. O1BeTHI Ha OCTaBNEHHEIH BOIPOC B GHIIETEe H3NaraeTcs CHCTEMATH3HPOBAHO U
IIOCJIEIOBATENRHO.

2. JleMoBCTpUpYeTCS yMEHHE aHANM3UPOBATh MATEPHA, OJHAKO HE BCE BBHIBOJIEI
HOCAT apIyMEHTHUPOBaHHBIN M OKA3aTeIbHBIM XapakTep.

3. Marepuan u3naraeTcs yBepeHHO, B OCHOBHOM IIPABHMIIBHO JaHbI BCE ornpezene-
HUS U HOHSTHSL.

4. Jlomymensl HeGONbINE HETOYHOCTH IIPU BBIBOJAX M HCTIOJTB30BAHMY TEPMIHOB.
[IpoieMOHCTpHPOBAHEI HABBIKH HCCIIEA0BATENBCKOM NEITETbHOCTH.

1. lonyckarorest HapyIeHns B TIOCICA0BATENbHOCTH H3JI0XKEHHS IPH OTBETE.
2. JIeMOHCTPHPYIOTCSI TOBEPXHOCTHBIE 3HAHMS JUCIHILTHH CIENUATHHOCTH.
3 3.MmeroTes 3aTpyIHEHHS ¢ BEIBOJAMH.

4.0npeneneHust ¥ TOHATHS JaHE HEYETKO.

b 5. HaBBikK MCCIIe10BAaTENbCKON JAESITENBHOCTH MIPEACTABICHEI ¢1aGo

1. Matepuan u3naraercs HelOC/NEIOBATENLHO, COMBYMBO, He MPECTABIIIET OIIpe-
JIeJIEHHOH CUCTEMBI 3HAHUI 110 JUCLMILIIMHE.

2. Jlomy1eHsl rpyOble OIIHOKH B OIPENCIEHHIX U TOHITHSIX.

3. OTCYTCTBYIOT HaBBIKH HCCIIE0BATENLCKOM AESTEILHOCTH.
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4. IIpumep 3K3aMEHANIMOHHOTO GHIETA

MI/IHI/ICTCpCTBO 06pa3013aHp151 1 HayKH Poccuiickoit q)e;[epaunn
DenepansHoe rocyaapcTaeHHOE GHomieTHOE 0GpasoBaTeNbHOE yupexeHue
BBICIIEro 0bpazoBaHus
«MarHuTOropCKHil rocynapCTBEHHbIN TeXHUUeCKUH yHuBepcuTeT M, I 1. Hocosa»

YTBEPXKIAIO:

IIpencenarens npueMuoit KoMucCHH,

pextop @®I'BOY BO «MI'TV um. I'1.Hocoay
Konoxonsies B.M.
«__ » 20 .

OK3AMEHAIIMOHHGLIN BUJIET Nel.

1. SInepuele peaxiuu. Peaknus meneHns 4 CHHTe3a aTOMHBIX Anep. DHEPTUs AACPHBIX
peaxiuii. XapakTepHCTHKa SAepHBIX chil. Jlesenne snep ypana (5 6aymioB)

2. IlpuHnumsr paGoTE OCHOBHBIX MEXaHUUYECKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHEIX H
ONTHYECKHX NpubopoB. Llena nenenus, kiace TounoCTH npu6opos. Cratucraye-
CKas OIIMOKa U ciiocoOl ee pacuera. (5 6awIos)

3. CobecenoBanus 1o pedepary, Tema KOTOPOT0 NMPEABAPUTEIHEHO COOOIIaeTCs Mo-
CTyHaromeMy PyKOBOAHUTENEM acIUPaHTYpHI (5 6aioB)

IIPOI'PAMMA
BCTYIIUTEIBHOIO UCIIBITAHUS 110 CUELIUCIUILINHEE
03.06.01 ®u3uxa u acTporoMus

KOO U HAUMeHOBAHUE HANPABLeHUS NOO20MOBKY acnupanmypol
(naumenosanue nanpasiennocmu)

Cocrasurens: 3as.xadeapoii [TnTO, npodeccop A.H. Bextepen



