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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuunnmHa «®Pu3nka» BXOJUT B MPOrpaMMy crenuanurera «l'eosorudeckas CbeMKa,
MOMCKH M pa3BelKa MECTOPOXKICHHUN TBEPABIX TIOJE3HBIX MCKOMAEMBIX» II0 HAIMPaBICHUIO
21.05.02 «lIpuknannas reosorus» W uzydaercs B 1, 2 cemectpax 1 kypca. Hucuumiuny
peanmzyer HaydHo-00pa3oBarenbHBId WHCTHTYT (DU3WMYECKUX HCCICIOBAHUN U TEXHOJOTHH.
JucuunnuHa cocrouT u3 4 pasfgenoB U 52 TeM M HANpaBJIeHA Ha MU3Y4YEHUE JIOTUYECKU
000CHOBaHHOUN (PHU3MYECKON KapTHHBI MHpA, MAacCHUBAa TEOPETUYECKUX 3HAHWNA C TPUPOTHBIMU
00BEKTaMU M aHaJIoTaMU, 0a30BbIX OHATUN COBPEMEHHOM (PU3UKH.

[lenpro OCBOCHHS AMCIMILIUHBI SIBISICTCS ()OPMUPOBAHUE Y CTYACHTOB CHCTEMBI HAYYHBIX
3HAHUA U 001enpodecCHOHATBHBIX HABBIKOB, HEOOXOAMMBIX JJIS PELICHUS KOHKPETHBIX
(GU3MYECKUX M MATEeMATHMUYECKUX 3a/1a4, BBISIBICHUS (PU3NYCCKUX OCHOBAHUN MaTeMaTHYECKUX
Mozaenel W Ap., co3AaHHE ONArONPHUSITHBIX YCIOBUH JJs CaMOpPa3BUTHUSL CTYACHTOB,
(hopMUpOBaHHE YMEHHSI BBIICIISATH TJIABHOE MPHU TIOCTPOSHUU MAaTEMAaTUICCKUX MOCIICH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenue aucuuIuIMHbl «®uU3MKa» HalpaBlIeHO Ha (QOpMUPOBaHUE Yy OOyYarolmmxcs
CJIEAYIOUIMX KOMITETeHIUH (YacTH KOMIIETECHIIUMN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

Indp Kommeremuus HNuauxaTopsl AOCTH:KEHUS KOMIeTeH MM
(B paMKax JaHHOH THCUUTUIMHEI)
Crioco0eH oCyIIecTBIATh VK-1.1 Anamm3upyer 3agady, BEIICIH e 0a30BbIe
KPUTHYECKUH aHAIN3 COCTAaBIISIOLINE;
VK-1 MPOOJIEMHBIX CHTYyalllil Ha VK-1.2 OcyH.EeCTBJ'ISIeT MOVCK UH(POPMAIIH IS PEIICHUS
OCHOBE CHCTEMHOTO MOAXO/a, |IIOCTaBJICHHOW 3a/1auy 110 PAa3IMYHBIM THIIAM 3alIPOCOB;
BBIPa0AaThIBATH CTPATETHIO YK-1.3 Ilpennaraet BapuaHThI pelICHUs 3a1a4, aHAIU3UPYET
JercTBuil BO3MOYKHBIE NTOCIIEICTBUS MX MCIOIb30BAHNUS;
CnocobeH pemaTh 3a/1a4H,
OTHOCSLIHECS K OIIK-YT'CH-1.1 3naer nosioxxeHus: pyHIaMeHTaIbHBIX (HHU3UKO-
npodeccuoHaTbHOM MaTeMaTHYECKUX, €CTECTBEHHBIX HAyK U OCHOBBI
OIIK-YI'CH- | nesSsTensHOCTH, IPUMEHSS METOB! |O0IEeHHKEHEPHBIX 3HAHUH;
1 MO/JICITUPOBAHHUA, OIIK-YI'CH-1.2 YMeeT ucnosip3oBaTs 0a30BbIE 3HAHUS B 00JIACTH
MaTeMaTHYeCcKOTo aHaJH3a, MaTeMaTHKH, GU3UKH, XUMUH, €CTECTBEHHOHAYYHBIX 1
€CTECTBEHHOHAYYHBIE U 00IeMHKEeHEePHBIX AUCIUIUINH P PELICHNH HHXCHEPHBIX 33/1a4;
o0IenHKeHEepHbIe 3HAHUS

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Hucuunnuna «®Dusmka» OTHOCUTCS K o0s3aTenbHOM yactu Onmoka 1 «JlucuumimuHel
(Momynr)» 00pazoBaTebHON MTPOTrPaMMBI BBICIIIETO 00pa30BaHUS.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIETO O0pa30BaHUS OOydYaIOIIMECs TaKxKe

OCBaMBarOT

Apyruc JUCITHUITIINHBI

A/nnu

IIPAaKTHUKHU, CHOCO6CTBYIOIJ_II/IC JOCTHIXCHHIO

3aIlJTAaHUPOBAHHBIX PE3YJIBTATOB OCBOCHHUA JUCIHUITIIMHBI «Duzukay.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL
IpenmecrByrommue Hocnenyromue
Mudg Haumenosane l/ICpI/ll:lJII/IHbI/yMOm JIH HCHHHJ]H?I)IZI/;IO JIN
P KOMIeTeH UM St *Hy ’ A *Hy ’
NMPAKTUKH NMPAaKTUKH




IIpenmecTBylomme ITocnenxyrommue
Mudg HanvenoBanue HHCIP;I/IZ:UII/IHLI;,MOI;II JIN nncunnnn)ll{)lil/;loa JIN
P KOMIIETEHIITH > ym, 0 yoiu,
MPAKTHKH TMPAKTHKH
ConpoTuBJIeHNE MAaTEPUAJIOB;
ONEeKTPOTEXHUKA;
TeopeTuueckas MEXaHHKa,
Crioco0OeH oCyIIeCTBIATh
. Xumus;
KpUTHUYECKUI aHaIu3 )
pOOJIEMHBIX CUTYAI[MHA Ha Bricmas Matematua;
VK-1 p Y Maremartuueckre METOOBI B
OCHOBE CHCTEMHOTO
WH)XCHEPHBIX TIPIIOKCHHSAX;
MOIX0/1a, BEIPa0aTHIBAT e
o o Coyuonoeusn**;
CTpaTeTHuIo NeicTBHi s
Kynomyponoeua™*,
Jlenosas smuka ™™,
Crioco0eH penrath 3a1a4H, ConpoTHuBJIeHNE MAaTEPUAJIOB;
OTHOCSIIMECS K DNEKTPOTEXHUKA,
poheCCHOHATBHOM TeopeTnueckas MEXaHHKa,
OIIK- JESTEIIBHOCTH, IIPUMEHSSL Xumus;
VI'CH-1 METOABI MOJEIIUPOBAHUS, Bricmas matemartuka,

MaTEMaTHYICCKOT'O aHaJIM3a.
CCTCCTBCHHOHAYYHBIC U
06H_[€I/IH)K6HC]I)HLI€ 3HaHUA

]

Maremaruueckre METOAbI B
HWHXEHEPHBIX NPUJIOKEHUSX;

* - 3aMONHSACTCS B COOTBETCTBUH ¢ MaTpuieil kommnerenuii u CYII OI1 BO
** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUTUTHHBI «DU3HKa» COCTABISET «6)» 3aUETHBIX CIUHUII.

Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Bun yuyeOHoii padoThI BCEI'O, ak.u. 1 Cemectp(-L1) >

Konumaxmmnas paboma, ax.u. 102 54 48
Jlexuuu (JIK) 34 18 16
JlaGopartopusie pabotsl (JIP) 34 18 16
IMpaktryeckue/cemunapckue 3ansatus (C3) 34 18 16
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 78 45 33
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 9 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.4. 216 108 108

3a4.el. 6 3 3




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

Kunemartuka MarepuanbHOM TOUkd. MexaHnyeckoe
IBIKEeHUE. MaTepuanbHast Touka. Cucrema
otcueTta. [IpsMonuHeitHOE U KPUBOJIMHEMHOE, JIK, JIP,
paBHOMEpHOE U IepeMeHHoe BrxKeHne. CKOPOCTh, C3
nepeMelleHne, My Th, TPAaeKTOPUs, yCKOPEHUE.
HopManbHoe U KacaTeJIbHOe YCKOPEHHE.

11

JluHaMuKa MaTepuanbHOM TOYKU U CHCTEMBI
MaTepualbHbIX To4YeK. IlepBblil 3akoH HeroToHA.
WuepruansHble cucTeMbl oTcueTa. Macca u
umnyisc. Bropoit 3akoH HetoToHa B
mudpepernmanbHoi popme. Cria kak

1.2 MPOU3BOIHAS UMITyTIbca. TpeTnii 3akoH HeioTOHA.
CucrteMa MaTepHanbHBIX TOYEK; LEHTP Macc U
HMMIyJbC CUCTeMBL. Teopema 0 IBMKEHUH LIEHTpa
Macc. 3aKOH COXPaHEHUs HMITyJIbCa CUCTEMBI
MaTepHallbHBIX TOUEK. Y paBHeHUE Melmepckoro.
Dopmyia LnoakoBCcKOro

JIK, JIP,
C3

Paborta u sneprus. Pabota mocTosHHOM 1
nepeMeHHo# cuibl. MomHocTh. [loTeHnanbHbie 1
HeToTeHIMaIbHbIe CUIIbL. [loTeHInanpHas u
KUHETHYecKas SJHEPTUs. 3aKOH COXPaHEHHSI JIK, JIP,
MeXaHHUECKOH 3Hepruu. TpeHue CKOJIbXKEeHHUS. C3
Juccunanys MexaHM4eCKO! SHEPIUHU.
LentpansHpiil a0COTIOTHO YIPYTHI U HEYIIPYTUAN
yAapsl.

1.3

BpamarensHoe amxenue tena. IloctynaTtensHoe U
BpallaTeIbHOE ABIKEHHUE Tea. YTIOBOE
NepeMeIIeHIe, YTI0Bast CKOPOCTh, YTIOBOE
yckopeHue. BpamaTenbHbiii MOMEHT. MoMeHT
uHepuuu tena. Teopema ['rolirenca- Ll teiinepa. JIK, JIP,
MowMmeHT nMITyJibca Bpalaromerocs Temna. Bropoi C3
3aKOH IMHAMHUKH JJIS BPAIaTeIbHOTO ABIKCHUS
Tesa. PaboTa 1 MOLITHOCTH MIPH BpalaTeIbHOM
JBIDKEHUH. 3aKOH COXPAaHEHHs] MOMEHTAa UMITYJIbCA.
I'mpocKombI M UX NPUMEHEHHE.

Pasnen 1 |Mexanuka

14

I'paButanmonHsie cuibl. CHIIBI HHEPIHH. 3aKOH
BCEMHPHOTO TATOTEHUs. | paBUTALIMIOHHOE TIOJIE.
Cwuia TsoxecTH 1 Bec Tena. HeBecomocts. Pabora
CHJIBI TSDKECTH TIPH NIepeMEIIEeHUH Tela B
rpaBUTallMOHHOM noJie 3eMiu. 3akoHbl Kemepa. JIK, JIP,
IlepBas u BTOpas KOCMMUYECKHUE CKOPOCTH. C3
HewnneprmanbHble cuCTEMBI OTCUETA.
LlenTpoOerxHast 1 KOPUOIMCOBA CHJIa MHEPIIMH BO
Bpalnaromieics cucreme. J[BrkeHnue Tes BOIM3u
TTOBEPXHOCTH 3eMIIH.

15

OCHOBBI CHIEIMAILHON TEOPUU OTHOCUTEILHOCTH.
IToctynarsl cienuanbHOM TeOpUU JIK, JIP,
oTHOCcUTeNbHOCTH. [IpeobpazoBanus JlopeHma. C3

OTHOCHUTENHHOCTD JNTHH ¥ HHTEPBAJIOB BPEMEHH.

1.6

Yrpyrue cBoicTBa CIUIOMHBIX cpen. Konebanwst
YacTUIBl. Buner ynpyrux pedopmariuid:
pacTshKeHHE, CIIBUT, Kpy4eHUE, 00BEMHOE

1.7 pacupenue u cxatue. 3akoH ['yka uig ynpyrux
nedopmanuit. Moayne FOura. Moayne ciBura.
Koaddunument [Tyaccona. [IpocToe rapmonmyeckoe
KoJjiebaHue. DHeprusl KOJICOIIONIEH s YaCTHIIBI.

JIK, JIP,
c3




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHoi
padoThr*

Masrtauku. CBOOOIHBIE 3aTyXalOIINe KOJICOaHHS.
Brinyk1eHHbIe KoeOanus. Pezonanc.

1.8

MexaHnUeCKHe BOJIHBL. DJIEMEHTHI aKyCTHKH.
Berymas Bonna. [lonepednsle 1 IPO0IBHEIC
BOJIHBL. OTHOMEpPHOE BOJTHOBOE YpaBHEHHE.
IIpononbHBIE BOIHBI B TBEPIOM Teje. BoiaHb B
ra3ax u xKuakoctsx. [loTok sHeprun Oerymuieit
BonHBL MHTepdepennns BoaH. CTOSINE BOIHEL

Y napusie BoiHBL 3ByK. CKOPOCTH 3BYyKa.
3aBUCHMOCTH CKOPOCTH 3BYKa OT YIIPYTHX CBOMCTB
cpensl. BricoTa, TeMOp, HHTEHCUBHOCTD U
TPOMKOCTb 3BYKa. YIIbTPa3BYK M €ro IPUMEHEHHE.

JIK, JIP,
C3

Paznexn 2

MornekyisipHas GpHU3HKa

21

Kunernueckast Teopust razoB. aeanbHblii ras.
YpaBHEHHE COCTOSIHUS UAEaNbHOrO raza. OCHOBHOE
ypaBHEHHE KMHETUYECKOU Teopuu ra3oB. CpeaHsist
KBaJ[paTUYHAs, CPSITHSS U HanboJiee BEPOsATHAS
CKOPOCTH MOJIEKYJl. MaKCBEIIIOBCKOE
pacmpeneneHne  MOJIEKYJ ra3a Imo CKOPOCTSM.
Bapomerpuueckas ¢popmyra. Pactipenenenue
BonbsMmana.

JIK, JIP,
c3

2.2

3aKOHBI TEPMOANHAMUKH. TepMOIMHAMUIECKHUE
cucteMbl. PaboTa npu n3mMeHeHnn o0bEMa rasa.
[epBoe Havano TepmoauHaMUKU. BHyTpeHHSs
SHEPTHSI NACANBHOTO ra3a. TemI0eMKOCTh IPH
HIOCTOSIHHOM 00beMe M NP MOCTOSIHHOM JJaBJICHUH.
PaBHOBeCHBIE 1 HEpaBHOBECHBIE ITpoIiecchl. Bropoe
HayaJo TePMOAUHAMHUKH.

JIK, JIP,
C3

2.3

Meronbl TepmoauHamMuku. [Tonsatue suTponuu
ueanbHOro ra3a. CBa3b SHTPONUH C
TEPMOJINHAMUYECKOH BEPOATHOCTBIO COCTOSTHUS
cucreMsbl. Bo3pactanue sHTponuu B
H30JIMPOBAaHHOM cucTeMe. TpeTbe Havao
TepMOAMHAMUKHU. AmabaTH4eckuil mpouecc.
VYpaeuenue [lyaccona. Pabora, Temmora u
M3MEHEHHE BHYTPEHHEHN SHEPTUU TIpU
H30Ipoleccax B HAeaIbHOM rasze. Uucno creneHen
cBoOo 61 Monekydel. Lukn Kapro. KITJ] mukia
Kapmo.

JIK, JIP,
C3

24

SBnenus nepeHoca. TemmonpoBoAHOCTb, 3aKOH
DOypre, k03D GULUEHT TEMIONPOBOAHOCTH.
Huddysus, 3akon duka, kodddunment nuddysnu.
CBsI3b TEILUTONPOBOAHOCTH M TUPPY3UN HICATLHOTO
rasa.

JIK, JIP,
c3

25

Peanbnsie ra3sl. [loTennuan napaoro
MEXMOJIEKYIJIIPHOTO B3auMoaencTus Jlenapna-
xoHca. YpaBHenue Ban-nep-Baainbca.
Kpurnueckas Touka. [Ipusenennas gpopma
ypaBHeHus Ban-nep-Baanbca. 3akon
COOTBETCTBEHHBIX COCTOSIHUI. D ekt Jxoys-
Tomcona. Touka naBepcuu. CokKMKEHUE ra3oB.

JIK, JIP,
C3

2.6

Tsepusie Tena. Kpucrammmueckue u amopHbIe
Tena. Tunsl KPUCTAIIMYECKUX

CTPYKTYp: HOHHAsI, aTOMHAsl, METaJJIN4YECKas U
MOJIEKYJIsIpHas. THUIBI CBsA3€H B KpUCTAJLIE.
TeroemkocTh TBEpABIX Tel. 3akoH JlfosoHra 1
[Itn. Toueunsle neeKTH B KPUCTAIUIAX: BAKAHCHH,
NIPUMECH BHEJIPEHMSI, IPUMECH 3aMEILECHUSI.
KpaeBble 1 BUHTOBBIE AUCIOKAIMH.

JIK, JIP,
C3

2.7

)KI/II[KOCTI/I. XapaKTepI/ICTI/IKa KUIKOTro COCTOSAHMA.

JIK, JIP,




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHoi
padoThr*

IToBepXHOCTHBIH ci10M KUAKOCTH. IIoBEpXHOCTHOE
HaTspKeHHe. JlaBeHne KprUBoil MOBEpXHOCTU
xuakoctu. dopmyna Jlannaca. Kanumnspaeie
sBrieHus. CMadyrBaHUE TBEPJIBIX MTOBEPXHOCTEN.
IToBepXHOCTHO-aKTUBHBIE BELECTBA, HX CBOMCTBA U
IIPUMEHEHNE.

C3

2.8

®azoBrIe niepexoapl. TepMoTuHaMuIecKue (asbl.
VYcnosue paBHOBecus (a3. DazoBbIe mepexosl
mepBoro poja. Jlmaus paBHoBecus (a3 (OnHOIANE).
Juarpamma cOCTOSIHUN OJTHOKOMIIOHEHTHOI'O
BelecTBa. TpoiiHas Touka. Kputnueckas Touka.
VYpasuenue Knanelipona-Knaysuyca. 3aBUCUMOCTb
JIaBJICHUsI HAaCBIIIIEHHOTO ITapa OT TeMIepaTyphl.
TepmonuHamuyeckas yCTOMYMBOCTD (pasbl.
CrnuHomans. Metactabuibhbie (asbl. [lepexon
JKHUJKOCTb-TIap 0 ypaBHeHUIo Ban-nep-Baansca.
M3orepmsl Ban-nep-Baanbca. B3pbiBHOE KUIIEHUE.

JIK, JIP,
c3

Paznen 3

DNEKTPUUECTBO U
MAarHeTusm

3.1

OneKTpocTaTHIECKOE MoJIe. DIEKTPUIECKOE,
MarHUTHOE M AJIEKTPOMArHUTHOE MOJE. 3apsiibl.
DOneMEeHTapHBIN 3aps]. 3aKOH COXpaHEHUs 3apsja.
3akoH KynoHna. DnekTpocTaTtuyeckoe mnouie.
Hanpsox€HHOCTB M CUIIOBBIE JIMHUY MOJIS.
[ToTeHnanbHbII XapakTep MEKTPOCTATHIECKOTO
nosst. [Torennuan. CooTHOIIEHHE MEX Ty
HaNpsKEHHOCTBIO U NOoTeHuuanoM. IIpoBoaHuky B
3NEeKTpUUYECKOM Toe. HIYKIUS 3JIeKTPUIECKOTo
nost. [lotok BekTopa nHaykuuu. Teopema
Octporpazckoro- ['aycca. CBs3b MEXKIY
MIOBEPXHOCTHOM IJIOTHOCTBIO 3apsia U
HaNpspKEHHOCTHIO OIS BOJIM3H OBEPXHOCTH
3apsPKEHHOTO MPOBOJIHUKA.

JIK, JIP,

3.2

[Tone 3apsKEHHBIX MPOBOIHUKOB U KOHJCHCATOPOB.
DIeKTPOEMKOCTH TIPOBOJHUKOB M KOHICHCATOPOB.
[Tone 3apsxenHo# wiactunsbl. [lose mockoro
KOHJICHCATOpa. DHEPTHUs SJICKTPUIECKOTO TOJIS.
[InoTrOCTH 3HEpruu. [lone cheprueckoro
KoHjieHcaropa. [lone yeaunénnoi cdepsl.
3aBUCUMOCTh MEXTy TTOBEPXHOCTHON TUIOTHOCTHIO
3apsa U KpUBU3HOW TTOBEPXHOCTH 3aPSHKEHHOTO
nposoaHuka. [lose nunMHIpUYECKOro
KOHJICHCATOpa.

JIK, JIP,
C3

3.3

Jusnextpuku. Jusnekrpudeckas IpOHULIAEMOCTh
JUAIEKTPUKOB. DIEKTPUUECKUI MOMEHT AUMONI.
onspuzanus nudnexTpukos. Bexrop
nossipuzanui. Hanpsok€HHOCTB 3IEKTPUYECKOro
oJIst B udJIeKTpuKe. [onapHbIe U HENONIpHbIE
JUAIEKTPUKHU. 3aBUCUMOCTD TUDIIEKTPUIECKON
MIPOHHUIIAEMOCTH TUBJIEKTPUKA OT TEMIIEPATYPBHI.
CerHeToaIeKTpUKH 1 X cBoicTBa. [Ipsamoii n
oOpatHsIit mbe30dddext. [Ipnmenenne
MIbE303JIEKTPUKOB.

JIK, JIP,
C3

3.4

3aK0oHbI TOCTOSTHHOrO TOKa. CHjia M MJIOTHOCTD
Toka. 3akoHsl OMa u J[xoynsi-Jlenna;
muddepernranbHas GopMa ITHX 3aKOHOB.
DNEKTPOABMKYIIAS CHIIa HICTOYHHKA. 3aKoH OMa
s nen, coaepsxkameid DJ]C. [IpaBuna Kupxroda
JUISL pa3BETBIEHHBIX YJICKTPUUCCKUX ICTICH.

JIK, JIP,
C3

3.5

DNEeKTPOHHBIE CBOMCTBA METAJUIOB. MeTasuibl,
JIMDJIEKTPUKH, TIOJTYIIPOBOAHUKHU. BrIposkieHHbIH

JIK, JIP,




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHoi
padoThr*

3NIEeKTPOHHBIN ra3 B Meranie. DHeprus Oepmu.
OIeKTPONPOBOIHOCTh METANITIOB. 3aBUCUMOCTh
3EKTPUUYECKOrO CONMPOTUBIICHUS METANIOB OT
TeMIlepaTypsl, IpuMeceit U 1e(eKTOB
KPHCTAJUTHYECKOH CTPYKTYPHI.
CBepXmpoBOANMOCTD METAIIIOB.
BeIicokoTeMneparypHasi CBEpXIPOBOINMOCTb.

3.6

KonrakTHble sBieHNns B MeTaiax. Pabora BeIXoaa
3JIeKTpOHa 13 MeTayuta. KoHTakTHas pa3sHOCTh
noTeHuuanoB. Tepmonapa.
TepmoanekTpoaBuKyas cuwia. zmepenue
TeMIiepaTypsl Tepmonapoit. dpdexr I[lenbrse u ero
IIPUMEHEHUE.

JIK, JIP,
C3

3.7

DNEKTPUUECKUN TOK B BAKyyMe.
TepmoanekTpoHHas sMuccus. BakyyMmHbIil 1uo.
BonbT-amnepHas xapakTepucTuka auoaa. Ponb
00BéMHOTO 3apsina. Popmyra Puuapacona.
BaxyyMHbIi Tpro. XapaKTEpUCTUKH U TapaMETPhI
TpHOJA.

JIK, JIP,
c3

3.8

omynposonnuku. [1orynpoBoAHUKOBBIE
Matepuansl. [1lupuna 3ampemEHHON 30HbI
noxynpoBogHuKa. CoOCTBEHHAS
3NEKTPONPOBOJHOCTH MOIYIIPOBOIHHKA.
[TpoBoanMOCTb, 00yCIOBICHHAS IPUMECIMH.
JloHOpHBIE U aKIENTOPHBIE OITYIPOBOAHUKH, II-P
Hepexon ABYX MOIYIIPOBOIHUKOB.
[TosrynnpOoBOTHUKOBBIE THOJIBL.

JIK, JIP,
C3

3.9

DnexkTpuuecKkuil ToK B raze. MloHusarus rasa.
HecamocTosTenbHbli ra30Bblil paspsii.
DNEKTPOIPOBOIHOCTH Ta3a. Bubt
CaMOCTOSITENBHBIX PA3PSAI0B! TICIOLTHIA,
HCKpPOBOM, KOPOHHBIN, 1yroBoi. [lnazma u eé
OCHOBHBIE TAPAMETPBIL.

JIK, JIP,
C3

3.10

MarnutHoe nosie. Maruutsoe nose. Cuna
Jloperna. MHayKkuus 1 HanpskEHHOCTD
MarHuTHOro noJjst. 3akoH buo-Casapa-Jlamuiaca.
[Tone xpyroBoro 1 NpPSIMOJIUHEHHOTO TOKOB.
MarnuTtHoe 1nosie Topouza u coaeHouaa. Buxpesoi
XapakTep MarHUTHOTo moJjs. 3akoH Ammepa. Cuna
B3aMMO/JICHCTBHS AJTMHHBIX MapalIeIbHbBIX
IIPOBOJAHUKOB C TOKOM. MarHuTHbI MOMEHT
KOHTYpa ¢ TOKOM. JleficTB1e MarHUTHOT'O II0JIs Ha
KOHTYp € TOKOM. MarHuTHbI notok. Lupkynsauus
BEKTOpAa MHAYKIIMU MarHUTHOTO MOJISL.

JIK, JIP,
C3

3.11

OnexkTpoMaruuTHast nHyKuus. [TpuanHst
BO3HMKHOBEHHS 3.71.C. HHAYKIUHN U HHAYKIIMOHHOTO
toka. 3akoH dapazes u npasuiio Jlenna. 9J1C
WHTyKIWY TIPU IBM>KCHUN TTPOBOJHNKA W BPAIICHUN
KOHTYpa B OJJHOPOJHOM MarHUTHOM IIOJIE.
NHAyKTUBHOCTB KOHTYpa. 3.1.C. CAMOUHIYKIIHH.
CaMOMHAYKIUS P 3aMBIKAaHUN U Pa3MBIKaHUN
Lerei MOCTOSTHHOTO TOKa. DHePrus MarHUTHOTO
TIOJIS1, IJIOTHOCTH SHEpruu. B3anmuas MHIyKIus
JIBYX KOHTYpOB. BuxpeBble Toku. CKHH-2PEKT.

JIK, JIP,
c3

3.12

MarnuTHbIe CBOMCTBA BenlecTBa. HamaranunBanue
BellecTBa. BeKTop HaMarHHYeHHOCTH.
DOnemeHTapHble TOKM Ammepa. JlmamMarHeTwKu
U NapaMarHeTHKU. 3aBUCUMOCTh HAMAarHU4€HHOCTH
MAarHeTHKOB OT HaNpsHKEHHOCTU MarHUTHOTO IOJISI

JIK, JIP,
C3




Homep
pasaeaa

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHoi
padoThr*

u temrnepatypbl. CBOHCTBa eppOMarHeTHKOB.
Touxka Kropu. MarHuTHbIi riucrepesuc.

3.13

3apspKeHHBIE YacTHIBI U I1a3Ma B MAarHUTHOM U
anekTpuueckoM none. Cuna Jlopenua. J[Buxenue
3apsKEHHON YacTHLbl B MATHUTHOM II0JIE.
Ycekopurtenu 3apspKeHHBIX yacTull. Mace-
CIEKTPOCKOMHSL. DIEKTPOHHOIyYeBas TPyOKa.
[Inazma B MmarauTHOM nose. Tok B mnazMme. [TuHu-

¢ dekr.

JIK, JIP,
3

3.14

OnexTpoMarauTHeIe KojeOaHms. KonebaTempHbIN
koHTYp. CBOOOIHBIE KOJIeOaHHS B KOHTYpE.
Brnyxnennsie koebanus. JJoOpOTHOCT KOHTYpA.
AXTHBHOE COIPOTHBIICHUE, EMKOCTD U
WHIyKTUBHOCTB B LIEIIH TIEPEMEHHOTO TOKa.
IIepemenHbll 351€KTpUYECKUM TOK. Pe30HaHC TOKOB.
Pesonanc nanpsbxkenuil. MmMnenanc. MowmHoOCTb Ipu
epEMEHHOM TOKe.

JIK, JIP,
c3

3.15

OeKTpOMarHuTHHIE BOIHBL. DJIEKTPOMarHUTHBIE
BOJIHBI. YpaBHEHUE NpoCTeHIIE
3JIEKTPOMAarHUTHOH BOJIHBI B OOBIYHOW U B
muddepernmanpHoi hopmax. CkopocTs
pacIpocTpaHEeHUs! HIEKTPOMarHUTHBIX BOJIH.
OHeprus 31eKTpOMarHuTHONW BOJHBL. BexTop
YmoBa-IlolHTHHTA.

JIK, JIP,
C3

3.16

VpaBuenus Makcsenna. Tok cmemenus. [lepsoe
ypaBHeHHe MakcBeiuia. BuxpeBoe aiiekrpuueckoe
noJie. Bropoe ypaBuenne Maxkcsenna. Cuctema
ypaBHeHU MakcBensa B UHTErpaJIbHON U
quddepernmanpHoi hopme.

JIK, JIP,
c3

Paznen 4

OrnTrka, aToMHast pu3nka,
3JIEMEHTHI SIEpHOU
¢bu3uku

41

3akoHbI reoMeTpuyeckoit onTuku: CHemuyca,
OTpaKeHUS CBETa, IPAMOJIHMHEHHOT O
pacmpocTpaHeHHs CBETa, HE3aBUCUMOCTH CBETOBBIX
ayyeil.

JIK, JIP,

4.2

XapaKTepHCTHKN TOHKHX JIMH3: (OKYCHOE
paccTosiHue, onTHyeckas cuiia. dopMyiia TOHKOH
nun3bl. [IpaBnina moctpoeHns n300paxeHuii B
JIMH3E.

JIK, JIP,
C3

4.3

doToMeTpHuUECKHE BETMYNHBI U X €INHHIIBI:
CBETOBOM MOTOK, CHJIA CBETA, OCBEIIEHHOCTb,
APKOCTh, cBeTUMOCTh. CooTHOMIEHHE JlamGepTa.
CriexTpaibHas 9yBCTBUTEIBHOCTD YEJIOBEYECKOTO
ry1a3a. YBeIHYeHHE ONTHUECKUX MPHUOOPOB: JTIyTIbI,
JIMH3bl, MUKPOCKOIA, TEJIECKOTA.

JIK, JIP,

4.4

ITonsTHe anexkTpoMarauTHOM BoaHbL. Ilnockue u
ctepudeckre BOJIHb. MOHOXPOMATHYHOCTb.
IIkana 3J1€eKTPOMAarHUTHBIX BOJIH. Y paBHEHUE
9JIEKTPOMarHUTHOH BOJIHBI JUIs chepriaecKon u
m10cKo# BoJH. CKOPOCTh paclpoCTpaHEHUs
2JIeKTPOMAarHUTHBIX BOJH B cpefe. [lonsartue
(a3oBOH U rpynIoBoi ckopocT. Bektop YMoBa-
[NotinTrHra. OO6BEMHAS TUIOTHOCTH YHEPTHU
JIEKTPOMArHUTHBIX BOJH.

JIK, JIP,
C3

45

Wnrepdepenuns. YcnoBus HaOI01eHASA
untepdepeHunu. [IoHsITHE KOTEPEHTHOCTH.
Onruueckas pa3HOCTh X0/1a. Y CIOBUSI MaKCUMyMa
Y MHHAMYMa MHTEHCUBHOCTH. CIIOCOOHBI
Habmoxenus naTepdepenin: Meron fOHra,
3apkano @penens, ounpuzma OpenHens.
WHTepdepeHuys Ha MIIOCKOIapaJUIENbHBIX

JIK, JIP,




Bun
Homep | HanmeHoBaHme pa3nesa .
pasnena [ —— Copnep:xanue pas3aesa (TeMbl) y4eOHoi
padoThr*
IUTACTUHKAX U IUIACTUHKAX TIEPEMEHHON TONIIUHEIL.
Konbua Hetorona. Matepdepomerp MaiikenbcoHa.
Oranon ®abpu-Ilepo.
Hudpaknus ceera. Audpakuus Openens.
Hudpakuust Gpaynrodepa. [Tpuanun [oiireHca.
IIpunnun [tolirenca-Openens. Merton 30H
Openens. Metoa{rpaduaeckoro CIoXeHus
ammmutya. Andpaxmus OpeHens Ha IPOCTEHIIAX K. JIP
4.6 Mperpagax: Ha KPyriioM OTBEPCTHH, Ha KPYTIIOM C’3 ’
JHCKE, Ha MPSIMOJIMHEMHOM Kpalo MOJIYTLIOCKOCTH.
Crupans Kopato. {udpakuns Opayrrodepa vHa
wenu. {udpakunonnas pemérka. Kpurepnit
paspemumoctu Panes. Indpakiust peHTTeHOBCKHX
JIy4ei.
47 Tonorpagus. Meron nonyyenus u BoccranoBienust | JIK, JIP,
' n300pakeHHs. C3
4.8 Hucniepcus. 3akon byrepa. Ilornomienue BoiH B JIK, JIP,
' KHUJIKOCTSX M ra3ax. PaccessHue cBera. 3akoH Pases. C3
JIK, JIP,
4.9 ITonapuzanus. Buasl noaspusanuu. 3
AbcomoTtHO uépHoe Teno. Cepoe Teno. 3aKoH JIK, JIP,
4.10
cMmeleHus Buna. C3
411 ®dotordpdexT. YpaBHeHHE DHHIITEHHA s JIK, JIP,
) dhoTorhdekra. C3
A dexr Kommrona. KopiryckymsipHO-BOIHOBOI JIK, JIP,
412 o
nyamu3Mm. Boiasl ne bpoits. C3
. . JIK, JIP,
4.13 [puannn vHeonpenenénHocTH ['eiizenOepra. 3
414 IToctynatsl bopa. KBantoBeie nepexoasl. Cepun JIK, JIP,
) Jlaiimana, bamemepa, [Tamena, bpakkera, [1dyHna. C3
4.15 IlonaTue criuHa. JIK, JIP,
C3
4.16 ITpunnun [Maynu. ®epMuoHb! 1 0030HEI. HKC’;’I P,
4.17 Craructuka ®epmu-/lupaka u boze-DiHmTeiHa. HKC’;’I P,
418 Crpoenue aToMHOrO siipa. Macca u sHeprus ceszu | JIK, JIP,
' aToMHoro siyipa. Jledekt Macc aTOMHOTO siiIpa. C3
PapnoakTuBHOCTh. PagnoakTuBHBIN pacnaj.
. JIK, JIP,
4.19 SnepHbie cuitbl. MexaHU3M JeHCTBUS SIEPHBIX CHIL. 3
SnepHble peakuuu.
4.20 [puaIMn paboTe! Ta3zepa. HK(’:;I P,

* - 3anonaseTcs Tonpko mo OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopneie pabomei; C3 —
RPaKmMuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayuTOpuu

Crnenmnanu3npoBaHHoOe
yueOHOe/1abopaTopHoe
o0opynoBanme, IO u
MaTepHaJibl /IS 0CBOEHUS
AMCUMILINHBI
(mpu HEOOXOAUMOCTH)

JlexunonHnas

Ayn. 408: Kommiekr
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CHelUaIu3upOBAHHON
MeOeIr; BO3MOXKHOCTh
MOAKJTIOUEHUS IEPEHOCHOTO
MIPOEKTOpA

KoMnbrorepHsii
KJIacC

Ayn. 408: Komruiekt
CTIeUATM3UPOBAHHON
Cemunapckas Me0enr; BO3MOKHOCTh
MOJIKITFOYEHUS TIEPEHOCHOTO
IPOEKTOpa

Ayn. 408: KomruiekT
Jns CHeUaIu3UuPOBAHHON
CaMOCTOSTEIIbHOM MeOeln; BO3MOXKHOCTh
paboThI MOAKJTIOUEHUS IEPEHOCHOTO
MIPOEKTOpA

* - ayauTOpHs I CaMOCTOATENFHON paboThl oOyvatonuxcs ykaspBaetcss OBA3SATEJIBHO!

7. YYEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHbBI

Ocnosnas tumepamypa:

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

2. CasenbeB Urops Baagumuposuu. Kype oOuieit pusuk: MonekynsipHas ¢pusuka u
TepMoauHaMuKa: B 5- Tu kH.: YaeOHoe mocobue st BTy30B. KH. 2. - M.: Actpens: ACT, 2001,
2003, 2002.

3. CasenbeB Urops Biaamumuposud. Kypc obmieit ¢puzuk: MonekynspHas Gu3uka u
TepMoanHamuka: B 5- Tu kH.: YuebHoe mocobue mist BTy30B. KH. 3. - M.: Actpens: ACT, 2001,
2003, 2002.

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

5. CagenbeB Urops Biaanumuposud. Kypc obmieit pusuku: YuebHoe mocobue s
BTy30B: B 5-Tu kH. Ku.5. KBanroBas ontuka. AtomHas ¢usuka. dusnka tBepaoro tena. Pusnka
aTOMHOTO Spa ¥ 3JeMEeHTapHbIX yacTull. - M.: Actpens: ACT, 2002.

6. Uponos Urops EBrenbeBuu. 3agaun o oduieit pusrke: YuedHoe mocodue i By30B.
- 8-e u31.; DneKTpoHHbIE TeKCTOBbIEe AaHHbIe. - M.: BUHOM. JlabopaTopust 3Hanuit, 2010.
Hononnumenvnas aumepamypa:

1. CaenbeB Urops Bnanumuposud. Kypc obuieit puznuku: YuebHoe nocobue: B 3-x T.
T. 1: Mexanuka. MonekymnsipHas pusuka. - 2-e u3j., nepepad. - M.: Hayka, 1982.

2. CasenbeB Urops Bnanumuposuu. Kypc obuieit pusuku: YuebHoe nocodue: B 3-x T.
T. 2: DnexTpuuecTBO U MaraetusM. Boiubel. Ontuka. - 2-e u3., nepepad. - M.: Hayxka, 1982.

3. CasenbeB Urops Biaanumuposuu. Kypc obmieit ¢puzuku: YuebHoe nocodue: B 3-x T.
T. 3: KBanroBas ontuka. ATtomHas ¢pusuka. dusmka tBepaoro tena. Pusznka aTOMHOTO A1pa U
AJIEeMEHTapHbIX YacTull. - 3€ 3., ucrtpas. - M.: Hayka, 1987
Pecypcwr ungopmayuonno-menexommyHuKrayuonnou cemu « Mnmepnemny:

1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTyI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHUH 3aKJIIOYEHHBIX JJOTOBOPOB

- DnekTpoHHo-6ubmoTeunas cuctema PY/IH — ObC PYITH
https://mega.rudn.ru/MegaPro/Web

- OBC «YHuBepcurerckas oubnuoreka onnaitn» http:// www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbranTt ctyaenray www.studentlibrary.ru
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- OBbC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxomerpudeckas 6a3a nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 05t cCAmMocmosamenbHol pabomol 00VHAOWUXC NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nekuumit no nucuuminne « Dusuka.

* - Bce y4eOHO-METOAMYECKHE MaTepuallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MeIaTCs B COOTBETCTBUHU € AEUCTBYIOLIUM NOPsAKOM Ha cTpaHule aucuuiuiiasl B TYHUC!
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PA3BPABOTYMUK:

Anpapees Bukrop

Jouent Buxroposuu
Jonsxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
KpaBuenko Huxoumaii
N.o.nupexropa UOUT HOpbeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIMUTEJD OII BO:
3aBenyronuii kageapoit
HCOPOIIOJB30BaAHUA U KorenpHukoB AneKcaHz[p
He(l)TeFaSOBOFO Jeina EBrenbeBuu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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