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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuumnuna «®usmnka» BXOOUT B mporpammy OakanaBpuata «HanortexHomoruum u
HaHOMAaTepHallbl B mpubopocTpoeHun» mo HampasieHuto 28.03.02 «HaHoumxkenepus» u
m3yuvaercss B 1, 2 cemectpax | kypca. HducrumamHy peanusyer HaydHo-oOpa3oBaTenbHBIN
MHCTUTYT (PU3NYECKUX HCCIEIOBAHUN M TeXHOJOrHH. JucuummuHa coctout u3 4 paszuenoB u 52
TE€M U HampaBjeHa Ha U3YUYEHHE JIOTMUECKU 00OCHOBAHHOW (PM3NYECKOM KapTUHBI MUpa, MaccuBa
TEOPETUYECKUX 3HAHWH C TPUPOJHBIMA OOBEKTaMH W aHAJIOraMHu, O0a30BBIX IOHSATHHA
COBpEMEHHOM (PU3UKH.

Llenpt0 OCBOCHUSI TUCHMIUIMHBI SBISAETCS (POPMUPOBAHHE Y CTYJCHTOB CHUCTEMbI HAYYHBIX
3HAHUA U 00IenpodecCHOHANBHBIX HABBIKOB, HEOOXOAMMBIX JJISi PELIEHUS KOHKPETHBIX
(GU3NYECKUX W MaTeMaTHYeCKHX 3a/1ad, BBIABICHHS (DU3NYECKHX OCHOBAHHM MaTeMaTHUECKUX
Mozenel W Ap., Cco3JAaHHE ONArONpHUSATHBIX YCIOBUH [ CaMOpPa3BUTHUSL CTYACHTOB,
(dbopMHUpOBaHKE YMEHUS BBIICIATDH TJIABHOE TPU TIOCTPOCHUU MAaTEMAaTUYECKHX MOJIETEH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoeHne mucHUIUIMHBI «®Du3KMKay HampaBIeHO Ha (QOPMUPOBAHUE Yy OOYYArOIIMXCS
CJIEYIOIIUX KOMIETSHINH (4aCTH KOMIIETEHIIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0c80eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

Indp Kommerenuus HNuauxaTopsl AOCTH:KEHUS KOMIeTeH MM
(B paMKax JaHHOH THCUUTUIMHEI)
CnocobeH pemats 3a1a9u
po¢eCCHOHATBHOM OIIK-1.1 3naer MeToBI MaTEMaTUUECKOTO aHAJIN3A U
JeATEILHOCTH HA OCHOBE MOJIETIMPOBaHMS B 00JIaCTH HAHOWHKCHEPHUH;
OIMK-1 MIPUMEHEHUS OIIK-1.2 YMmeeT BBISBIATh €CTECTBEHHO-HAYUYHYIO CYIIHOCTh
€CTECTBEHHOHAYYHBIX U po6ieM B 001aCTH HAHOWH)KEHEPHUH M HOBBIX
00IIenH)XeHEPHBIX 3HAHUH, MEXIUCIUIUTMHAPHBIX HAIIPABJICHUH, PYKOBOJICTBYACH 3aKOHAMU U
METOJIOB MaTeMaTHYECKOT0 METOJAMH €CTECTBEHHBIX HayK 1 MaTEeMaTHKH;
aHaJIN3a U MOJICITUPOBAHUS
OIIK-3.1 3HaeT OCHOBHBIE METO/IbI U3MEPEHHH B 00IaCTH
CriocobeH NpOBOANUTE U3MEPEHUS |HAHOMH)KCHEPHH;
OITK-3 u HabmoeHus, oopadateiBate 1 |OIIK-3.2 YMeeT mpoBouTh BEIOOpP METO/Aa H3MEPEHUS U
MPE/ICTABIIST HaOJII0ZICHUs] HAHOOOBEKTOB,;
9KCIIEPUMEHTAIIbHBIE JJaHHbIE OIIK-3.3 Biageer MeTogaMu 00paObOTKH U TIPEACTABICHHUS
9KCIIEPUMEHTAIIbHbIX JIAaHHBIX;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna «®Duszmka» OTHOCUTCS K o0s3aTenbHOM yactu Onmoka 1 «JlucuumimuHen
(Momynw)» 00pazoBaTeIbHON MTPOTPaAMMBI BBICIIIETO 00pa30BaHUS.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIETO 00pa30BaHUsS OOydYarOIIMECs TaKxKe
OCBaMBAIOT  JIpyI'Me€ JWCUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS AUCUUILINHBI «DU3UKaY.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmayrowux 00CMUICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL
IpexmecrBylommue Mocaenyromue
Mudg Haumenosane PICpI/Il:l.HI/IHbI?,MOm JIH HCHHHJ]H?I)IZI/;IO JIN
P KOMIeTeHIIMH et *Hy ’ A *Hy ’
NMPAKTUKH NMPAaKTUKH




IIpenmecTBylomme ITocnenxyrommue
Mudg Hanvenosanue HHCEI/IZ:[JII/IHLI?,MOI;II N nncunnnn)ll{)lil/;loa JIN
p KOMIIETEHIIUH . i, % i,
NMPaKTHKH MPAKTHKH
HayuHo-uccnenoBarenbckas
paborta (mony4yeHue
MIEPBUYHBIX HABBIKOB HAyYHO-
HCCIICIOBATEIBCKON pabOThI);
TexHONOTMYECKAs MPAKTHUKA;
CrocobeH pemiaTh 3a1a4n
N [IpenaumioMHast MpaKkTHKa;
po¢eCCHOHATBHOI
Hayuno-uccnenoBarenbckas
JEITENLHOCTH HA OCHOBE
MIPUMEHEHHS pabora;
OIIK-1 p Bricmias maTeMmaTuka;
€CTECTBEHHOHAYYHBIX 1
o OCHOBBI HaJIE)KHOCTH
OOIIICUHKCHEPHBIX 3HAHUM,
TEXHUYECKHUX CUCTEM;
METOJI0B MATEMAaTUUYECKOIO
[puknagHas ONTHKA U
aHau3a U MOJICIIUPOBAHHUS
ONTUYCCKUC U3MEPCHHUS,
MaremaTH4EeCKHE METOBI B
WH)XCHEPHBIX MTPUIIOKCHUSAX;
ComnpoTuBieHHe MaTepHaOB;
HayuHo-uccnemoBarenbckas
pabota (mmoydeHue
MIEPBUIHBIX HABBIKOB HAyYHO-
HCCIIeIOBATEIHCKON paboTHI);
TexHOTOTHYECKAs MIPAKTUKA;
CriocoOeH MpOBOAUTH [penauioMHast MpaKkTUKa;
U3MEPEHUs ¥ HAOJIOACHUS, TexHoJorn4YecKas mpakTuKa
OIK-3 o0OpabaTbIBaTh U (yuebHas);
MPECTaBIISTh HayuHo-uccnemoBarenbckas
SKCIIEpUMEHTANIbHbIE pabota;
JIaHHBIE DNEeKTPOTEXHHKA,;

Om3myecKue 0CHOBBI MUKPO-
1 HAHODJICKTPOHUKH;
Metoanl JUATHOCTUKH B
HaHOTEXHOJIOTHSIX;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIHHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmast TpyA0eMKOCTh TUCHUTUTHHBI «DU3HKa» COCTABISET «6) 3aUETHBIX CIIUHUII.

Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. 1 Cemecrp(-rn) 5

Konumaxmmnas paboma, ax.u. 105 54 51
Jlexuuu (JIK) 35 18 17
JlaGopartopusie pabotsl (JIP) 35 18 17
IMpaktryeckue/cemunapckue 3ansatus (C3) 35 18 17
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 84 18 66
Koumponw (sx3amen/3auem c oyenkou), ax.u. 27 0 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 216 72 144

3a4.el. 6 2 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Copep:xanue pa3aesa (TeMbl) yueOHoit
padoThI*

Homep | HammeHnoBaHue pasnena
pasgena AUCHHUILTUHBI

Kunemaruka MarepuanbHOM TOUkH. MexaHudeckoe
IBIKEeHUE. MaTepuanbHast Touka. Cucrema
orcuera. [IpsiMonuHeitHOE U KPUBOJIMHEMHOE, JIK, JIP,
paBHOMEpHOE U IepeMeHHoe ABmxkeHne. CKOpOCTb, C3
nepeMelleHne, My Th, TPAEKTOPUs, YCKOPEHHUE.
HopMainbHoe U KacaTelIbHOe YCKOPEHHE.

11

JluHamMuKa MaTepuanbHOM TOYKH U CHCTEMBI
MarepuainbHbIX TOo4YeK. IlepBblil 3akoH HeroToHA.
WuepruansHble cucTeMbI 0TcueTa. Macca u
uMItyssc. Bropoii 3akon HeroToHa B

i depennnansHoit hpopme. Cuia kak

1.2 MPOU3BOJHAS UMIyJbca. Tpetuit 3akoH HeloToHa.
CucrteMa MaTepHanbHBIX TOYEK; HEHTP MACC U
HMIyJIbC CUCTeMBL. Teopema 0 IBHKEHUM LIEHTpa
Macc. 3aKOH COXPaHEHUs HMITYJIbCa CUCTEMBI
MaTepHallbHBIX TOYEK. Y paBHeHUE Melmepckoro.
Dopmyiia LnoakoBCcKoOro

JIK, JIP,
C3

Paborta u sueprus. Pabota mocTosiHHOM 1
nepeMeHHol cuibl. MomiHocTs. [loTeHnnansubie U
HeTNOTeHIHaNbHble CHIIBL. [loTeHInansHas u
KUHETHYECKasi YHePrHsl. 3aKOH COXpaHEHUS JIK, JIP,
MEXaHHYeCKOH FHepruu. TpeHue CKOJIbXKEeHHUS. C3
Juccunanys MexaHM4eCKO! SHEPIUHU.
LentpansHbiil a0COMIOTHO YIPYTHI U HEYIPYTHI
YAaphL.

1.3

Bpamarensroe asmxenue tena. [loctynaTtenbHoe U
BpallaTeIbHOE ABWKEHHE Tea. YTIOBOE
NepeMelIeHNe, yIiioBast CKOpOCTb, YTIOBOE
yckopeHue. BpamarensHbiii MOMEHT. MoMeHT
uHepuuu tena. Teopema Itolirenca- Ll reiinepa. JIK, JIP,
MoMmeHT nMITyJIbca Bpalaromierocs Temaa. Bropoi C3
3aKOH IMHAMUKH JJIS BPAIaTeIbHOTO ABIKCHUS
Tesa. PaboTa 1 MOLITHOCTH MIPH BpalIaTeIbHOM
JBIDKEHUH. 3aKOH COXPAaHEHHs] MOMEHTa UMITYJIbCA.
I'mpocKombl M X IPUMEHEHHE.

Pasnen 1 |Mexanuka

14

I'paButanmonHsie cuibl. CHIIBI HHEPIMH. 3aKOH
BCEMHPHOTO TATOTEHUs. | paBUTALIMIOHHOE TIOJIE.
Cuna TspxecTs U Bec Tena. HeBecomocts. Pabora
CHJIBI TSDKECTH TP NIEpEMEIIEHUH Tela B
rpaBUTallMOHHOM ToJie 3eMin. 3akoHbl Kemepa. JIK, JIP,
[lepBas u BTOpas KOCMMYECKHUE CKOPOCTH. C3
HewnneprmanbHble cUCTEMBI OTCUETA.
LenTpobesxHast 1 KOPHOIHCOBA CHIa HHEPIHH BO
Bparniaronencs cucteme. JIBuxeHne Te BOIU3N
MTOBEPXHOCTH 3eMIIN.

15

OCHOBBI CHEIMATLHON TEOPUN OTHOCUTEILHOCTH.
IToctynarel cnienuanbHOM TEOpUU JIK, JIP,
oTHOCcUTeNnbHOCTH. [IpeoOpazoBanus JlopeHma. C3

OTHOCHTENBHOCTD JNTUH ¥ HHTEPBAJIIOB BPEMEHH.

1.6

Ympyrue cBoicTBa CIUIOMHBIX cpel. Koebanwst
YacTUIBL. Bunel ynpyrux nedopmarmid:
pacTsHKCHHE, CIIBUT, Kpy4eHUE, 00BEMHOE

1.7 pacupenue u cxatue. 3akoH ['yka uig ynpyrux
nedopmanuii. Moayne FOnra. Momyne cipura.
Koadduuuent [Tyaccona. [IpocToe rapmoHmyecKoe
KoJjiebaHue. DHeprusi KOJICOTIONIEH S YaCTHIIBI.

JIK, JIP,
c3




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

Masrauku. CBOOOIHBIE 3aTyXaloIIne KOJIeOaHHs.
BrinyxkieHHbIe KoseOanus. Pezonanc.

1.8

MexaHUUYeCKHEe BOJIHBL. DJIEMEHTHI aKyCTHKH.
Berymas Bonna. [Tonepeunsie 1 poa0IBHEIC
BOJIHBL. OTHOMEpPHOE BOJTHOBOE YpaBHEHUE.
IIponosbHBIE BOIHBI B TBEPIOM Teje. BoiaHbl B
ra3ax ¥ xKuakoctsx. [IoTok sHeprun Oerymiei
BonHBL MHTepdepennns BoaH. CTOSINE BOIHEL

Y napusie BonHBL 3ByK. CKOPOCTH 3BYyKa.
3aBHCHMOCTh CKOPOCTH 3BYKa OT YIPYTHX CBOWCTB
cpensl. BricoTa, TeMOp, HHTEHCUBHOCTD U
TPOMKOCTb 3BYKa. YIIbTPa3BYK M €ro NpUMEHEHHE.

JIK, JIP,
C3

Paznexn 2

MornekyisipHas GpHU3HKa

21

Kunernueckast Teopust razoB. aeanbHbiii ras.
YpaBHEeHHE COCTOSIHUS UAEaNbHOro raza. OCHOBHOE
ypaBHEHHE KUHETUYECKOU Teopuu ra3oB. CpeaHsist
KBaJ[paTUYHAs, CPSTHSS U HanboJiee BEPOsSTHAS
CKOPOCTH MOJIEKYJl. MaKCBEJJIOBCKOE
pacmpeneneHue  MOJICKYJ ra3a Imo CKOPOCTSM.
Bapomerpuueckas ¢popmyna. Pactipenenenue
BonpuMmana.

JIK, JIP,
C3

2.2

3aKoHbI TepMOANHAMUKH. TepMoTuHaMIYECKHe
cucteMbl. PaboTa npu n3meHeHnn o0bEMa rasa.
[TepBoe Havano TepmoauHAMUKN. BHyTpeHHSs
SHEPTHsI NACANBHOTO Ta3a. TemIoeMKOCTh IPH
MIOCTOSTHHOM 00bEMe U IIPU MIOCTOSIHHOM JIaBJICHUH.
PaBHOBeCHBIE 1 HEPaBHOBECHBIE IIpoIiecchl. Bropoe
Hayajo TEPMOAMHAMHUKH.

JIK, JIP,
C3

2.3

Mertons! TepmoauHamuku. [loHsaTre aHTpOnIMN
H7eaIbHOTro ra3a. CBs3b SHTPOIMH C
TEPMOJTUHAMHUUECKON BEPOSTHOCTHIO COCTOSTHUS
cuctembl. Bo3pactanue sHTponuu B
H30JIMPOBaHHON cucteme. TpeTbe Havaso
TEPMOIUHAMUKH. ATnabaTHIECKHil mpoIiecc.
VYpasrenue [lyaccona. Pabora, Temora u
HU3MEHEHHE BHYTPEHHEHN HEPTUU NIPU
H30IIpoLeccax B UealbHOM rase. Yucio crenenei
cBoOo e Monekybl. Lukn Kapro. KITJ] mukia
Kapno.

JIK, JIP,
c3

24

SIBnenus nepeHoca. TemmonpoBOAHOCTb, 3aKOH
Dypre, k03D GHUIUEHT TEMIONPOBOAHOCTH.
Huddysus, 3akon duka, kodddunment ruddysuu.
CBsI3b TEIUIONPOBOAHOCTH M TUPPY3UN HICATEHOTO
rasa.

JIK, JIP,
c3

25

Peanbnble ra3bl. [loTennuan napaoro
MEXMOJIEKYJISIpPHOTO B3anMmoaencTBus Jlenapaa-
Jxonca. YpasHenue Ban-nep-Baanbca.
Kpurnueckas Touka. [Ipusenennas gpopma
ypaBHeHus Ban-nep-Baanbsca. 3akon
COOTBETCTBEHHBIX COCTOSIHUI. D dext Jxoys-
Tomcona. Touka unaBepcun. CxKMKEHHE TA30B.

JIK, JIP,
c3

2.6

Tsepabie Tena. Kpucraiumueckue u amopgHbie
Tena. Tunsl KPUCTAIIMYECKUX

CTPYKTYp: HOHHAsI, aTOMHAs, METaJJIN4eCKas U
MOJIEKYJIsIpHas. THUIbI CBsA3€H B KpUCTAJLIE.
TennoeMkocTs TBepABIX TeNl. 3aKoH JlfosoHra u
[Itn. Togeunsle nepeKTH B KPUCTAIUIAX: BAKAHCHH,
NIPUMECH BHEIPEHMSI, IPUMECH 3aMELLEHUSI.
KpaeBble 1 BUHTOBbIE AUCIOKAIMH.

JIK, JIP,
c3

2.7

)KI/I,Z[KOCTI/I. XapaKTCpI/ICTI/IKa JKHUJKOI'0O COCTOSIHUA.

JIK, JIP,




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

IToBepxHOCTHBIH ci10i KuAKOCTU. IloBEpxHOCTHOE
HaTsDKeHHe. JlaBieHne KpruBoil MOBEpXHOCTU
xunkoctu. Gopmyna Jlannaca. Kanumnspaele
sBreHus. CMadrBaHUE TBEP/BbIX TOBEPXHOCTEH.
IToBepXHOCTHO-aKTUBHBIE BELECTBA, HX CBOMCTBA U
IIPUMEHEHUE.

C3

2.8

®azoBbIe nIepexoapl. TepMoTuHaMuIecKue (Basbl.
VYcnosue paBHOBecus (a3. DazoBbe mepexoIsl
nepBoro poja. Jlmaus paBHoBecus (a3 (OnHOIANE).
Juarpamma cOCTOSIHUN OJTHOKOMIIOHEHTHOI'O
BelecTBa. TpoiHas Touka. Kpurnueckas Touka.
VYpasuenne Knanelipona-Knaysuyca. 3aBUcUMOCTb
JIaBJICHUSI HACBIIIIEHHOT0 IIapa OT TeMIepaTyphbl.
TepMmoarHaMuueckas yCTOHYUBOCTD (a3bl.
CrnuHoznans. Metactabunbhbie dasbl. [Tepexon
JKUAKOCTB-TIAp 110 ypaBHEHMIO BaH-nep-Baainsca.
M3orepmsl Ban-nep-Baanbca. B3pbIBHOE KUIIEHUE.

JIK, JIP,
c3

Paznen 3

DNEKTPUUECTBO U
MAarHeTusm

3.1

OneKTpoCcTaTHIECKOE MoJIe. DIEKTPUIECKOE,
MarHUTHOE M DJIEKTPOMArHUTHOE MOJE. 3apsiibl.
DneMEeHTapHBIN 3apsj. 3aKOH COXpaHEHUs 3apsija.
3akoH Kynona. DnexTpocraTuueckoe noJje.
Hanpsox€HHOCTB M CUIIOBBIE JINHUY MOJIS.
[oTeHnyanbHbII XapakTep IEKTPOCTATHYECKOTO
nons. [Torenmman. CooTHOILIEHHE MEXKAY
HaIpPsLKEHHOCTBIO U oTeHuuanoM. IIposogHuku B
3NEeKTpUYECKOM ToJe. HIYKIUS 3JIeKTPUIECKOTo
nons. [lorok Bekropa unayknuu. Teopema
Octporpazckoro- ['aycca. CBs3b MEXKIY
NIOBEPXHOCTHOH INIOTHOCTBIO 3apsiia u
HanpspKEHHOCTBHIO MO BOJIM3H HOBEPXHOCTH
3apsPKEHHOTO IPOBOJIHUKA.

JIK, JIP,

3.2

[None 3apsKeHHBIX MPOBOIHUKOB U KOHJCHCATOPOB.
DIeKTPOEMKOCTH TIPOBOJHUKOB M KOHICHCATOPOB.
[Tone 3apsxenHol mwiactunbl. [lose miockoro
KOHJIEHCATOpa. DHEPTHUs SJICKTPUIECKOTO TOJIS.
[InoTHOCTH 3HEprUn. [lone cheprueckoro
KoHjieHcaropa. [lone yeaunénnoi cdepsl.
3aBUCUMOCTh MEXIY TTOBEPXHOCTHON TNIOTHOCTHIO
3apsa ¥ KpUBU3HOW MTOBEPXHOCTH 3aPSKEHHOTO
npoBoaHuKa. [lose nunuHIpUYECKOro
KOHJICHCATOpa.

JIK, JIP,
c3

3.3

Jusnextpuku. Jusnekrpudeckas IpOHULIAEMOCTh
JUAIEKTPUKOB. DIEKTPUUECKUI MOMEHT IUMONI.
Honspuzanus nudnexkTpukos. Bekrop
nossipuzanuu. Hanpsk€HHOCTB 2IEKTPUYECKOro
oJist B udJieKTpuke. [onspHble U HeNoIsIpHbIe
JUAIEKTPUKU. 3aBUCUMOCTD TUAJIEKTPUIECKON
MIPOHUIIAEMOCTH JUAIEKTPUKA OT TEMIEPATYPBHI.
CerHeToaneKTpHKH 1 X cBoicTBa. [Ipamoii n
oOpatHsIit mbe30dddexT. [IpumeHenne
IIbE303JIEKTPUKOB.

JIK, JIP,

3.4

3aKoHbI TOCTOSTHHOrO TOKa. Cuja U IMIOTHOCTD
Toka. 3akoHbsl OMa u J[xoys-Jlenna;
muddepernransHas GopMa ITHX 3aKOHOB.
DNEKTPOABMKYIIAs CHJIa HICTOYHHKA. 3aKoH OMa
uts nenw, coaepxkameit IJ]C. [Ipasuna Kupxroda
JUTSL pa3BETBIEHHBIX YJICKTPUUCCKUX ICTICH.

JIK, JIP,
C3

3.5

DNEeKTpOHHBIE CBOMCTBA METAJUIOB. MeTasuibl,
JIUDJIEKTPUKH, TOJTYIIPOBOAHUKHU. BrIposkIeHHBIN

JIK, JIP,




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

3NEeKTPOHHEIH ra3 B Meranie. DHeprus depmu.
OIeKTPONPOBOIHOCTh METAIIIOB. 3aBUCUMOCTh
3EKTPUUYECKOTO COMPOTUBIICHUS METANIOB OT
TeMIlepaTyphl, IpuMecei U 1e(eKTOB
KPHCTAJUTHYECKOH CTPYKTYPBHI.
CBepXIpoBOANMOCTD METAIIIOB.
BeicokoTeMnepaTypHas CBEpXIPOBOIMMOCTb.

3.6

KonrakTHble sBieHns B MeTaiax. Pabora BeIxoaa
3JIeKTpOHa 13 MeTayuia. KoHTakTHas pa3HOCTh
noTeHuuanos. Tepmonapa.
TepmoanekTpoaBkyas cuna. smepenue
TeMIiepaTypsl TepMonapoil. dpdekr Ilenbrhe u ero
IIPUMEHEHUE.

JIK, JIP,
C3

3.7

OneKTpUUecKuil TOK B BaKyyMe.
TepmoanexkTponHas smuccusi. BakyyMHbIi nuon.
Bonber-aMnepHas xapakrepuctuka auoaa. Poss
00béMHOTO 3apsina. Popmysa Puuapacona.
BaxyyMHBbIi Tpro. XapaKTEpUCTUKH U TapaAMETPhI
TpHOJA.

JIK, JIP,
C3

3.8

HomynpoBonnuku. [1omrynpoBoAHUKOBBIE
Matepuansl. [llupuna 3ampemEHHON 30HbI
noxynpoBogHuka. CoOcTBEeHHAS
ANEKTPONPOBOJHOCTH MOIYIIPOBOIHHKA.
[TpoBoanMOCTb, 00yCIOBICHHAS IPUMECIMH.
JloHOpHBIE U aKIENTOPHBIE OMYIPOBOAHUKH, II-P
NepeXo] IBYX MOJTyIPOBOAHUKOB.
[TosrynnpoBOIHUKOBBIE THOJIBL.

JIK, JIP,
C3

3.9

DnekTpuueckuil Tok B raze. Monuzarusi raza.
HecamocTosTenbHbI ra30Bblil paspsii.
DNEeKTPONPOBOIHOCTH Ta3a. Buibl
CaMOCTOSITENIFHBIX Pa3PAI0B: TIICIONTHIA,
HCKpPOBOM, KOPOHHBIN, 1yroBoil. [lnazma u eé
OCHOBHBIE TAPAMETPBIL.

JIK, JIP,
C3

3.10

MaruutHoe nosie. Maruutnoe nose. Cuna
Jlopenua. Maayknus 1 HanpskEHHOCTD
MarHuTHOro noJjs. 3akoH buo-Casapa-Jlamiaca.
[Tone xpyroBoro 1 NpsIMOJIMHEHHOTO TOKOB.
MaruuTtHoOe 1ose Topouza u coiaeHouna. Buxpesoi
XapakTep MarHUTHOTo moJjs. 3akoH Ammepa. Cuna
B3aMMOJICHCTBHUS IITMHHBIX IMapalIeIbHbIX
IIPOBOJAHUKOB C TOKOM. MarHuTHbI MOMEHT
KOHTypa ¢ TOKOM. JleficTBre MarHUTHOT'O I10JIsl Ha
KOHTYp € TOKOM. MarHuTHbIi notok. Lupkynsuus
BEKTOpa MHAYKIIMU MarHUTHOTO MOJISL.

JIK, JIP,
C3

3.11

OnexTpoMaruuTHast ”HIYKIuUs. [IpuauHbl
BO3HUKHOBEHUS 3.11.C. UHAYKIUH U MHIYKIIMOHHOTO
Toka. 3akoH Papanes u npasuio Jlenna. 9/1C
MHAYKUUH DPU ABUKECHUH IPOBOJHHUKA U BPAILlECHUHN
KOHTYpa B OJJHOPOJHOM MarHUTHOM TIOJIE.
WHAyKTUBHOCTB KOHTYpa. 3.1.C. CAMOUHIYKIIHH.
CaMOMHAYKITUS TIPH 3aMBIKAHUN ¥ Pa3MBIKaHUH
LIeTie TOCTOSIHHOTO TOKa. DHEePIrHs MarHUTHOTO
0TI, IUIOTHOCTH SHEpTruu. B3anMuas MHIyKIus
JIBYX KOHTYpOB. BuxpeBbie Toku. CKHH-3PEKT.

JIK, JIP,
c3

3.12

MarnuTHBIC CBOMCTBA BenlecTBa. HamaranunBanue
BeliecTBa. BeKTop HaMarHH4YeHHOCTH.
OnemeHTapHble TOKM Ammepa. JlmamMarHeTWKu
U apaMarHeTHKU. 3aBUCUMOCTh HAMAarHU4€HHOCTH
MAarHeTHKOB OT HaNpsKEHHOCTU MarHUTHOTO IOJISL

JIK, JIP,
C3




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

u temrepatypbl. CBoHCTBa peppOMarHeTHKOB.
Touka Kropu. MarHuTHsIl rucrepesuc.

3.13

3apspKeHHBIE YaCcTHIBI U I1a3Ma B MarHUTHOM U
anekTpuueckoM none. Cuna Jlopenua. J[Buxenue
3apsKEHHOMN YacTHLbl B MATHUTHOM II0JIE.
Yckopurenu 3apspKeHHBIX 4acTull. Mace-
CIEKTPOCKOMHSL. DIEKTPOHHOIyYeBas TPyOKa.
[Inazma B marautHOM none. Tok B mnazme. [IuHy-

¢ dekr.

JIK, JIP,
c3

3.14

OnexrpoMarauTHeIe KojeOanms. KonebaTempHbIH
koHTYp. CBOOOTHBIE KOJIeOaHHS B KOHTYpE.
Brnyxnennsie konebanns. JJoOpOTHOCT KOHTYpA.
AXTHBHOE COIPOTHBIICHUE, EMKOCTb U
WHIyKTUBHOCTB B LIEIIH TIEPEMEHHOTO TOKA.
IIepemenHbIl 351eKTpUYECKUN TOK. Pe30HaHC TOKOB.
Pe3onanc nanpsixenuil. IMnenanc. MoImHOCTb Ipu
MIepEeMEHHOM TOKE.

JIK, JIP,
C3

3.15

OJeKTpOMarHuTHHIE BOIHBL. DJIEKTPOMarHuTHHIE
BOJIHBI. YpaBHEHUE NpOCTEUIIEH
3JIEKTPOMAarHUTHOH BOJIHBI B OOBIYHON U B
muddepernmanpHoi hopmax. CkopocTs
pacIpocTpaHEeHUs! IEKTPOMarHUTHBIX BOJIH.
DHeprus 31eKTpOMarHuTHON BOJHBL. BexTop
Ymosa-IlolHTHHTA.

JIK, JIP,
C3

3.16

VpaBuenus Makcsenna. Tok cmemenus. [lepsoe
ypaBHeHHe MakcBesuia. BuxpeBoe anekrpuueckoe
nosie. Bropoe ypaBHenne MakcBemna. Cuctema
ypaBHEeHUN MakcBensa B UHTErpaJIbHON U
JquddepernuanpHoi hopme.

JIK, JIP,
c3

Paznen 4

OrnTrka, aToMHast pu3nka,
3JIEMEHTHI SIEpHOU
¢bu3uku
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3akoHbI reoMeTpuyeckoit onTuku: CHemuyca,
OTpaKEHHS CBETa, IPAMOJIMHEHHOTO
pacpoCcTpaHEHHS CBETa, HE3aBUCUMOCTH CBETOBBIX
JIy4yen.

JIK, JIP,

4.2

XapaKTepUCTHKN TOHKHX JHH3: (OKYCHOE
paccrosiHue, onTthyeckas cuia. dopMyia TOHKOH
nH3EL. [IpaBuia moctpoeHns n300paxeHui B
JIMH3E.

JIK, JIP,
c3

4.3

doTomMeTprUECKHe BETMYNHBI U X IUHHIIBI:
CBETOBOM MOTOK, CHJIA CBETA, OCBEIIEHHOCTS,
ApKOCTbh, cBeTUMOCThb. CooTHOmEeHue JlambepTa.
CriexTpanbHas YyBCTBUTEIBHOCTD YEJIOBEYECKOTO
ry1a3a. YBeIHYeHHE ONTHUECKUX IPHUOOPOB: JIyTIbI,
JIMH3bI, MUKPOCKOIA, TE€JIECKOTA.

JIK, JIP,

4.4

ITonsTHe 31eKkTpOMarHuTHOM BoHbL. Ilockue u
cepudeckre BOJIHbL. MOHOXPOMATHYHOCTb.
IIIxasa 351eKTPOMAarHUTHBIX BOJIH. Y paBHEHUE
JIEKTPOMAarHUTHOM BOJIHBI JUIsl chepriaecKon u
I10CKOH BOJH. CKOPOCTh pacpoCTpaHEeHUs
2JIeKTPOMAarHUTHBIX BOJH B cpefe. [lonstue
(a30BOM ¥ rpymIoBoit ckopocT. Bextop YMoBa-
[NotinTnHra. O6BEMHAS TUIOTHOCTH SHEPTHU
AJIEKTPOMAarHUTHBIX BOJH.

JIK, JIP,
c3

45

Wnrepdepenuns. YcnoBus HaOI01eHAS
nHTepdepeHnuy. [ToHsITHE KOTepEHTHOCTH.
Omnrrdeckas pasHOCTh X0Za. Y CJIOBUS MaKCHMyMa
1 MHHAMYMa HHTEHCUBHOCTH. CTIIOCOOHBI
Habmoxenus narepdepennun: meros FOxra,
3apkano @penens, ounpusma OpenHens.
WHTtepdepeHuns Ha MIOCKOIapaJUIebHBIX

JIK, JIP,




Bun
Homep | HanmeHoBaHme pa3nesa .
a3ena - Copep:xanue pa3aesa (TeMbl) y4eOHo
pasi et padoThr*
IUTACTUHKAX U IUIACTUHKAX TIEPEMEHHON TOIIUHEL.
Kosnbua Hetorona. Matepdepomerp MaiikenbcoHa.
Oranon ®abpu-Ilepo.
Hudpaknus ceera. Audpakuus Openens.
Hudpakuus Gpaynrodepa. [TpuHoun [olireHca.
IIpunnun tolirenca-®Openens. Merton 30H
Openens. Meroa{rpa¢pudeckoro cIoXeHUs
ammmutya. Andpaxmus OpeHens Ha IPOCTEHIIAX TIK. JIP
4.6 Tperpagax: Ha KPyriioM OTBEPCTHH, Ha KPYTIIOM (’:3 ’
JVICKE, Ha MIPSIMOJIMHEHHOM Kpalo MOJIYIUIOCKOCTH.
Crupans Kopato. Judpakuns @payrrodepa va
wenu. Iudpakunonnas pemérka. Kpurepnit
paspemumocty Panest. Jlndpakiys peHTTeHOBCKUX
JIy4den.
47 Tonorpadus. Meron nonydyenus u BoccranoBnenust | JIK, JIP,
' H300paskeHMsL. C3
4.8 Hucnepcus. 3akon byrepa. [lornoienue BojaH B JIK, JIP,
' KHUJIKOCTSAX M ra3ax. PaccessHue cBera. 3akoH Pases. C3
JIK, JIP,
4.9 ITonapuzanus. Bunsl noaspusanuu. 3
AbcomoTtHO yépHoe Teno. Cepoe Teno. 3aKoH JIK, JIP,
4.10
cMmereHus Buna. C3
411 ®dotordpdext. YpaBHeHHE DHHIITEHHA IS JIK, JIP,
) dhoTorhdekra. C3
A dexr Kommrona. KopiryckymsipHO-BOITHOBOI JIK, JIP,
412 o
nyammsM. Bornasl ne bpoits. C3
. N JIK, JIP,
4.13 [puatnn vHeonpenenénHocTH ['elizenOepra. 3
414 Iloctynarsl bopa. KBantoBeie nepexoasl. Cepun JIK, JIP,
' Jlaiimana, banemepa, [lamena, bpakkera, [1pyHna. C3
JIK, JIP,
4.15 ITonsTue cnuHa.
C3
4.16 ITpunanun [Maynu. ®epMuoHBI 1 0030HBHI. HKC’;’I P,
4.17 Craructuka @epmu-/lupaka u boze-DiHmTeiHa. HKC’;’I P,
418 Crpoenue aToMHOTO s11pa. Macca u sHeprus ces3u | JIK, JIP,
' aToMHOTO sijipa. JledhekT Macc aTOMHOTO sIpa. C3
PanuoakTuBHOCTE. PagroakTUBHBIN pacnas.
. JIK, JIP,
4.19 Snepubie cuibl. MexaHU3M JeHCTBUS SIEPHBIX CHIL. 3
SlnepHble peakyy.
4.20 [puaIMn paboTk! Ta3epa. HK(’:éI P,

npaKmuquKue/ceMuHapCKue 3AHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL

* - sanonmsiercs Tobko 1o QUHOM dopwme obyuenus: JIK — nexyuu; JIP — nabopamopnvie pabomsi; C3 —

Tun aynuropuu

OcHaleHue ayuTOpuu

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 0CBOCHHSA
AMCUMILINHBI
(Ipu HE0OXOAUMOCTH)

JlexunonHnas

Ayn. 408: Kommiekr
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Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

CIIELUAIIM3UPOBAHHON
MeOenn; BO3MOKHOCTh
MIOAKJIIOYEHUS IIEPEHOCHOTO
IIPOEKTOpa

KoMnbrorepHsii
KJIacC

Ayn. 408: Komruiekr
CHEIHATH3UPOBAHHON
CemunHapckas MeOenH; BO3MOKHOCTh
MOJIKJTFOYEHUS TIEPESHOCHOTO
IPOEKTOPa

Ayn. 408: Kommuiekr
Jns CIIEHUAJIN3UPOBAHHON
CaMOCTOSTEIIbHOMN MeOeln; BO3BMOXKHOCTh
paboTsl MOAKJIIOUEHUS TIEPEHOCHOTO
MIPOEKTOpA

* - ayauTOpHs U CaMOCTOATENFHON paboThl oOydatontuxcs ykaspBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJUMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

OcnosHas tumepamypa:

1. CaBenwseB Urops Bnagumuposuu. Kypc o6mieii pusuku: YuebHoe mocodue st
BTy30B: B 5-Tu kH. KH. 1: Mexanuka. - M.: Actpens: ACT, 2002, 2003, 2004, 2006.

2. CagenbeB Urops Bnagumuposuu. Kypc obmieit pusux: MonekynspHas ¢pusuka u
tepmoanHamuka: B 5- Tu kH.: YueOHoe mocobue s BTy30B. KH. 2. - M.: Actpens: ACT, 2001,
2003, 2002.

3. CasenweB Urops Brnagumuposuu. Kypc obmieit ¢pusuk: MonekynspHas pusuka u
TepMoinHamuKa: B 5- tu xH.: Y4yeGHoe nocobue i BTy30B. KH. 3. - M.: Actpens: ACT, 2001,
2003, 2002.

4. CasenbeB Urops Bnagumuposuu. Kypc obmeit pusuku: Yue6Hoe nocobue s
BTy30B: B 5-Tu kH. KH. 4: Bonnsl. Onrtuka. - M.: Actpens: ACT, 2002

5. CasenbeB Urops Biangumuposuu. Kypc obuieii ¢puznku: YuebHoe nocobue ams
BTy30B: B 5-Tu kH. Kn.5. KBanroBas ontuka. AtomHas ¢usuka. dusnka tBepaoro tena. Pusnka
aTOMHOTO Spa ¥ 3JeMEeHTapHbIX yacTull. - M.: Actpens: ACT, 2002.

6. Uponos Urops EBrenbeBuu. 3agaun no odueit pusnke: YuebHoe nmocodue ass By30B.
- 8-e u3n.; DnexTpoHHbIe TeKCTOBBIE AaHHbIE. - M.: BUHOM. Jlaboparopust 3nanwuii, 2010.
Hononnumenvnas aumepamypa:

1. CaenbeB Urops Bnanumuposuu. Kypc obuieit puzuku: YuebHoe nocodue: B 3-x T.
T. 1: Mexanuka. MonekymnsipHast Gpusuka. - 2-e u3J., nepepad. - M.: Hayka, 1982.

2. CasenbeB Urops Bnanumuposuu. Kypce obmieit pusuku: YuebHoe nocodue: B 3-x T.
T. 2: DnexTpuduecTBO M MaraetusM. Boiubl. Ontuka. - 2-e u3., nepepad. - M.: Hayka, 1982.

3. CaBenweB Urops Bnagumuposuu. Kypc obmieit pusnku: Yae6Hoe mocodue: B 3-x T.
T. 3: KBanroBas ontuka. ATomHas ¢usuka. Gusmka tBepaoro tena. Puznka arToOMHOTO A1pa U
AJIEeMEHTapHBIX YacTull. - 3€ u3J., ucnpas. - M.: Hayka, 1987
Pecypcwr ungopmayuonno-menexommyHukayuonnou cemu « Anmepnemy»:

1. ObC PY1H u croponnue ObC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII
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Ha OCHOBaHMH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmnoreunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oudnuoreka onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT cryaenray www.studentlibrary.ru
- OBC «Tpouukuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]I] TPABOBOI U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Snnekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pecdepatuBHas 6a3a nanabix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 05t cCAmMoCmosmenbHoU pabomul 0OYUaAOWUXCSL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nekuuii no nucuuiuinie « Guzukay.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBHUHU € JEMCTBYIOIMM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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PA3BPABOTYMUK:

Anpapees Bukrop

Jouent Buxroposuu
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
KpaBuenko Huxouai
N.o.nupexropa UOUT HOpbeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJD OII BO:
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
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