[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

ON0: Actpebgp iepAi kRGP Tty napcTBeHHOE
[lomxHocTb: PexTop
[arta nognucanus: 26.05.2025 11:53:20

YHWKanbHbIA NPOrpamMMHbIiA KNtou:
C39533011nAon4 NOZ£07Z0QLT7ZNTOA£1-000d

ABTOHOMHOC€ 06pa30BaTe.]'le0€ YUpeKACHUuE BbICIHICTO 06pa30BaHI/Ifl

«Poccuiickuii ynugepcuret aApyx061 HapoaoB umenu Ilarpuca Jlymymobn»

NuxkeHepHas akajgeMus

U0/ TUCIT /0707 Ju(t Seftad89daetda
HAMMCEHOBAHHNE OCHO!

Horo yueOHoro nmoapasaencuus (OYII)-paspadbotunka OI1 BO)

PABOYASA NTIPOTPAMMA JTUCHUIIJIMHBI

PU3UKA

(HauMEHOBaHUE JUCIUIUIAHBI/ MOJTYJIs)

PexomennoBana MCCH ajis1 HanpaBJieHUs1 NOATOTOBKH/CIIeHAJIBHOCTH:

27.03.05 UTHHOBATHUKA

(KO,H 1 HAUMCHOBAHUEC HAIIPABJICHUA HOZ[FOTOBKI/I/CHC]_II/IaJ'ILHOCTI/I)

OcBoenue MUCIHHUIMINHBI

BeJdeTc B paMKax  peajJu3allMd  OCHOBHOI

npogeccnoHabHOH 00pa3oBaTeJbHON NporpamMmsl Bbicuiero oopasosanus (OII

BO):

YITPABJIEHUE THHOBAIIMAMM B OTPACJIAX HPOMBIIIVIEHHOCTH

(manmeHoBanue (npodmis/cnenuanusanus) OI1 BO)

2025 .



1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JucuuiuimHa « @U3uKa» BXOJUT B IporpaMmy OakaaBpuara «YIpaBiIeHHE HHHOBALUSIMU B
OTpaciiiX IMPOMBIIUIEHHOCTU» 10 HampaBieHuto 27.03.05 «VHHoBaTuka» u usyuaercs B 1, 2
cemectpax | kypca. ucuumuimny peannszyer HaydHo-oOpa3zoBaTenbHbI MHCTUTYT (PU3NYECKUX
HCCIEAOBaHUM U TeXHOJIOTHH. JIMCHUIUIMHA COCTOMT U3 4 pa3ziesioB U 52 TeM W HampaBjeHa Ha
U3yYEHHUE JIOTMYECKHM OOOCHOBAHHOW (U3MUECKOW KapTUHBI MHpPA, MacCHUBa TEOPETUYECKUX
3HaHUH ¢ IPUPOAHBIMH OOBEKTAMU U aHAJIOT'aMH, 0a30BBIX TOHATUH COBPEMEHHON (QU3UKH.

Iesnpt0 OCBOEHUS JUCLMIUIMHBL SBJIAETCS (DOPMUPOBAHHME Yy CTYJEHTOB CHUCTEMBI HAyYHBIX
3HaHUI u 00menpodecCHOHAIBHBIX HABBIKOB, HEOOXOAMMBIX [JIi DPELICHHUS KOHKPETHBIX
¢u3nYecKUX W MaTeMaTMYeCKMX 3a/ay, BbISBICHUS (PU3MUECKMX OCHOBAaHUI MaTeMaTH4ECKUX
Mojened W Jp., CO3AaHUE OJIArONPUATHBIX YCIOBUH JUII CaMOpPAa3BHTHS  CTYJICHTOB,
(dbopMHpOBaHKUE YMEHHS BBIIEISATH ITIABHOE IIPU IIOCTPOCHUU MaTeMaTUYECKUX MOJeNei.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne auctuIuiiHbl «®Pu3KKa» HampaBleHO Ha (QOPMUPOBAHUE Yy OOYyYAIOMIMXCS
CJIEIYIOIIMX KOMITETEHIIUM (YaCTH KOMIIETEHIINN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Iudp Komnerennus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

Criocoben ocymiecTBisATh ouck, |YK-1.1 Ananmusupyer 3agady, Belenss e€ 6a30Bbie
KPUTUUYECKHUI aHAIIU3 M CHHTE3  |COCTaBIISIOIINE;

YK-1 nHPOPMALNH, TPUMEHSTH YK-1.2 AHanu3upyer 1 KOHTEKCTHO 0OpadaTbiBaeT nHdpopmanuio
CHCTEMHBIH MOJIXO]] JUIsl PEILICHUs | IJIsl pELICHUs] [TOCTAaBICHHbBIX 33/1a4 ¢ (hopMHUpOBaHuEM
TIOCTABJICHHBIX 33,14 COOCTBCHHBIX MHEHHUH U CYXK/ICHHH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Huctunnmaa «®usnka» OTHOCHTCS K 00si3aTenbHOM YacTu Onoka 1 «JlucuuruimHbl
(Momynn)» oOpa3oBaTeNbHON MPOTrpaMMBbI BBICILIETO 0Opa30BaHuU.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIET0 O0pa30BaHUsS OOy4YaIOIIMECS TaKXKe
OCBaMBAIOT  JIpyr'Me€ JWCLUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS AUCUUILINHBI «DU3UKaY.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO, cnocobcmsyrouux 00CMUNICEHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTBylommue ITocnexyommue
HIngp Hanwenosanue uncﬁnl:mnﬂbllyMolllllynﬂ, HHCHHHJ]H?I{I/;IOLI)’JII/I,
KOMIIETEeHIIHH 4 .
MPAKTHKH MPAKTHKH
Crioco0OeH oCymecTBIATh Briciias maTemaTuka;
MOUCK, KPUTUYECKUI aHaTu3 TeopeTnueckas MeXaHHKa,
VK-1 W CHHTE3 an)opMauymv, DNEeKTpOTEXHHUKA U
MIPUMEHSITh CHCTEMHBIN JJIEKTPOHUKA;
MOJIXOJT JITIST PETICHHSI dutocodus;
IOCTaBJICHHBIX 3a7a4

* - 3aITOJIHSAETCS B COOTBETCTBUH ¢ MaTpuiiei komrereHui u CYIT OIT BO
** - 3JICKTUBHBIC TUCITUTUINHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmast TpyA0eMKOCTh TUCIUTUTHHBI «DU3HKa» COCTABISET «6)» 3aUETHBIX ¢IUHHIL.

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

00yuenus.
Bun yueOHoii paGoThI BCETI'O, ak.u. 1 Cemectp(-e1) >
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. 69 36 33
Koumponw (sx3amen/3auem c oyenkou), ax.u. 45 18 27
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.4. 216 108 108
3a4.el. 6 3 3

OO6m1ast TpyA0€MKOCTh TUCHHUIUIUHBI «DHU3uKay COCTaBISAET «6» 3aUETHBIX CAMHUIIL.

Tabnuya 4.2. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOSPAMMbL 8blCULIe20 00PA308aHUsL O 3A0UHOU DHOpMbl

00yueHusl.
Bun yueOHoii padoThI BCEIO, ak.u. 3 Cemeerp(-er) 7
Konmaxmmnas paboma, ax.u. 24 12 12
Jlexkuuu (JIK) 8 4 4
JlaGoparophsie pabotsi (JIP) 8 4 4
IMpaktuueckne/cemunapckue 3austust (C3) 8 4 4
CamocmosmenvHas paboma 00y4aowuxcs, ax.u. 179 92 87
Koumponw (sx3amen/3auem ¢ oyenkoul), ax.u. 13 4 9
OO01asi TPYA0EMKOCTh 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.
HuepuunaneHele cuctemsl oTcuera. Macca u
umIyJsc. Bropoii 3axon HetoToHa B
muddepernuanpaoit hopme. Cria kak

1.2 MPOU3BOJHAs UMIyJbca. Tperuil 3akoH HeloToHa.
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! SHEPTUHU.
LenTpansHpiil a0COMIOTHO YIPYTHH U HEYIPYTHH
yAapsbl.

1.3

BpamiarensHoe nmxenue tena. [locrynatensaoe u
BpallaTerbHOE ABKEHHUE Tea. YTIIOBOE
NepeMeIIeHre, yIiioBast CKOPOCTh, YTI0OBOE
yckopeHue. BpamaTenbHbiii MOMEHT. MoMeHT
uHepuuu tena. Teopema ['rolirenca- Ll teiinepa. JIK, JIP,
MoMmeHT nMITyJibca Bpamaromierocs 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
BCEMHUPHOTO TATOTEHUs. [ paBUTAIIMOHHOE MTOJIE.
Cuna TspKecTd U Bec Tenna. HeBecomocts. PaboTa
CHWJIBI TSDKECTH TPU NIEpEMEIICHUH Tela B
rpaBUTalIMOHHOM ToJie 3eMin. 3akoHbl Kermepa. JIK, JIP,
IlepBas u BTOpas KOCMHUUYECKHUE CKOPOCTH. C3
HewnnepuuansHble CUCTEMBI OTCUETA.
IlenTpOoOEKHAS ¥ KOPUOJIMCOBA CHJIa HHEPIIUU BO
Bpaniaroniencs cucteme. JIBuxeHne Ten BOIM3N
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
YyacTUIbl. Bunel ynpyrux nedopmariuid:
paCTsDKCHHE, CIIBUT, Kpy4eHUE, 00BEMHOE

1.7 paciupenue u cxatue. 3akoH ['yka aist ynpyrux
nedopmanuii. Moayne FOura. Moayne ciBura.
Koad¢punuenr Ilyaccona. Ilpoctoe rapmonnueckoe
KoJjieOaHue. DHEPTusl KOJICOIIONIEH s YaCTHTIBI.

JIK, JIP,
c3




Homep
pa3aeia

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

Kunernueckas teopus ra3os. VneanbHeli ras.
YpaBHEHHE COCTOSIHUS HeaIbHOTO ra3a. OCHOBHOE
ypaBHEHHME KHHETHYECKOH Teopuu ra3os. CpeqHss
KBa/IpaTUYHasl, CPeIHS U HanboJiee BEposiTHas
CKOpPOCTH MOJIEKYJI. MaKcBeIOBCKOE
pacIipeseneHie  MOJIEKYJI Ta3a 10 CKOPOCTAM.
Bapomerpunueckas ¢popmyina. Pacripenenenue
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
HAyaJIo0 TePMOAUHAMHUKH.

JIK, JIP,
C3

2.3

Meronbl TepmoauHamMuku. [TonsaTue suTponuu
ueanbHOro ra3a. CBA3b SHTPONNH C
TEPMOINHAMUYECKOH BEPOATHOCTBIO COCTOSTHHS
cucrembl. Bo3pactanue sHTponnu 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. TemonpoBOAHOCTh, 3aKOH
®Dypoe, K03(QOUIHEHT TEIUIONPOBOJHOCTH.
Huddysus, 3axon Ouka, koaddument ruddys3um.
CBs13b TETUIONPOBOAHOCTH U AUPPY3UHN HIICATHHOTO
rasa.

JIK, JIP,
C3

25

Peanbhble rasel. [ToTeHnnan napHoro
MEXMOJIEKYJIIPHOTO B3auMoaencTsus Jlenapna-
JlxoHca. YpaBHeHnue Ban-nep-Baanbca.
Kpurnueckas Touka. [Ipusenennas gpopma
ypaBHeHus Ban-nep-Baanbca. 3akon
COOTBETCTBEHHBIX COCTOSIHUI. D ekt Jxoys-
Tomcona. Touka naBepcuu. CokKMKEHUE ra3oB.

JIK, JIP,
c3

2.6

Teepapie Tena. Kpucrammmyeckre u aMmop(HbIe
Tesa. THIbl KPUCTATIIIMYECKUX

CTPYKTYp: HOHHAsA, aTOMHas1, METAJUINYECKas U
MonekyssipHas. Tumsl cBsi3eld B KpUCTaILIE.
TerumoeMKOCTh TBEpABIX Tel. 3aKkoH [[1ojoHTa 1
IItn. Toueunsie qeeKTH B KPUCTAIIAX: BAKAHCHUH,
TIPUMECH BHEAPEHIS, IPUMECH 3aMEIICHUS.
KpaeBble v BUHTOBBIE AUCIOKAIIIH.

JIK, JIP,
C3

2.7

H(I/I,Z[KOCTI/I. XapaKTepI/ICTI/IKa JKHJKOI'0O COCTOSIHUA.

JIK, JIP,




Homep
pa3aeia

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
JIaBJIEHUS HACBIIIEHHOIO I1apa OT TEMIIEPATYPHI.
TepmonuHamuyeckas yCTOHYMBOCTD (pasbl.
CrniuHoznans. Metactabunbabie dasbl. [Tepexon
JKUAKOCTB-IIAp 110 ypaBHEHMIO BaH-nep-Baainsca.
M3orepmsl Ban-nep-Baanbca. B3pblBHOE 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
nosist. [lorok BexkTopa nuaykuuu. Teopema
Octporpazckoro- ['aycca. CBs3b MEXKIY
MOBEPXHOCTHOM IJIOTHOCTBIO 3apsia U
HaNpspKEHHOCTBHIO OIS BOJIM3H OBEPXHOCTH
3apsPKEHHOT0 IPOBOJIHUKA.

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
npoBogHUKA. [oje MUIMHAPUIECKOTO
KOHJIEHCATOPA.

JIK, JIP,
C3

3.3

Hwusnextpuku. JusnexTpudeckas NpOHUIIAEMOCTh
JUAIEKTPUKOB. DIEKTPUUECKUI MOMEHT AUMOIL.
Honspuzanus nudnexTpukos. Bexrop
nossipuzanuu. Hanpsk€HHOCTB 2IEKTPUUECKOro
1oJist B 1udJieKTpuke. [longpHsle U HenoIsIpHbIe
JUAIEKTPUKHU. 3aBUCUMOCTD TUAIIEKTPUIECKON
IIPOHULIAEMOCTH JUBJIEKTPUKA OT TEMIIEPATyPHI.
CerHeToaIeKTpUKH 1 X cBoicTBa. [Ipsamoii n
oOpatHsIit mbe30dddext. [Ipnmenenne
NIbE€303JIEKTPUKOB.

JIK, JIP,

3.4

3aKkoHBI TOCTOSTHHOTO TOKa. CHila ¥ TNIOTHOCTh
Toka. 3akoHsl OMa u J[xoynsi-Jlenna;
muddepeHnmansas GopMa dTHX 3aKOHOB.
DNEKTPOABMKYIIAs CHIIa HICTOYHHKA. 3aKkoH OMa
st nen, coaepaxkaieid DJ]C. [Ipasuna Kupxroda
JUISL pa3BETBICHHBIX YJICKTPUUCCKUX ICTICH.

JIK, JIP,
C3

3.5

3J'IeKTpOHHI)Ie CBOIiCTBa METAJLJIOB. MeTaJ’IJ’ILI,
AUDBJICKTPUKH, MOJTYITPOBOAHUKH. BLIpO)K}.'LeHHLIﬁ

JIK, JIP,




Homep
pa3aeia

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
IpUMEHEHHE.

JIK, JIP,
C3

3.7

OneKTpUUecKuil TOK B BaKyyMe.
TepMoanekTpoHHas smuccusl. BakyyMHBbIM JUOL.
Bonber-aMnepHas xapakrepuctuka auoaa. Poss
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.
[TosrynnpoBOAHUKOBBIE THOJIBL.

JIK, JIP,
C3

3.9

DneKkTpuuecKuid ToK B raze. MloHu3arus rasa.
HecamocTosiTenbHbli ra30Bblil paspsia.
DNEeKTPOIPOBOIHOCTE Ta3a. Buibl
CaMOCTOSITENIFHBIX PA3PAIOB! TIICIONTHIA,
HUCKpPOBOM, KOPOHHBIN, 1yroBoi. I[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/ICHCTBHA JUIMHHBIX HapajieIbHBIX
NIPOBOJHUKOB C TOKOM. MarHUTHBIM MOMEHT
KOHTYpa C TOKOM. J[eliCTBME MarHUTHOIO 10JIs Ha
KOHTYp € TOKOM. MarHuTHbI# oTok. Llupkynsims
BEKTOpa MHAYKIIMU MarHUTHOTO MOJIsL.

JIK, JIP,
C3

3.11

OnexTpoMaruuTHast nHyKuus. [TpuauHet
BO3HUKHOBEHUS 3.11.C. HHAYKIUU U UHITYKIIMOHHOTO
Toka. 3axoH Papazes u npasuio Jlenna. 9J1C
WHTyKIIUY TIPU IBVOKEHUHN TTPOBOHUKA U BPAIICHUN
KOHTYpa B OJJHOPOJHOM MarHUTHOM IIOJIE.
WHIyKTUBHOCTH KOHTYpA. J./1.C. CAMOMH/IYKIINH.
CaMOMHAYKIUS P 3aMBIKAaHUN U Pa3MBIKaHUN
Lerei MOCTOSTHHOTO TOKa. DHePrus MarHUTHOTO
TIOJIS1, IJIOTHOCTH SHEpruu. B3anmuas MHIyKIus
JIBYX KOHTYpOB. BuxpeBbie TOkH. CKUH-2(DDEKT.

JIK, JIP,
c3

3.12

MarunuTHble cBOMCTBA BellecTBa. HamarHnuuBaHnue
BelecTBa. BekTop HaMarHWIEeHHOCTH.
OnemMeHTapHbIe TOKM Ammepa. JlmaMarHeTWKU
U apaMarHeTHUKU. 3aBUCUMOCTh HAMAarHU4€HHOCTH
MAarHeTHKOB OT HANPsKEHHOCTH MArHUTHOTO MOJIs

JIK, JIP,
C3




Homep
pa3aeia

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.
AKTHBHOE COIIPOTHUBIICHHUE, EMKOCTH U
WHAYKTUBHOCTD B LICTIN ICPEMCHHOT'O TOKA.
IIepemenHbIl 351eKTpUYECKUM TOK. Pe30HaHC TOKOB.
Pesonanc nanpsbxkenuil. UMnenanc. MomHoOCTb Ipu
epEeMEHHOM 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
noJsie. Bropoe ypaBauenne Maxkcgenna. Cuctema
ypaBHEeHUN MakcBessa B MHTErpaJIbHON U
auddepernmanpHoi hopme.

JIK, JIP,
c3

Pazngen 4

Orntuka, aToMHas QU3HKa,
3JIEMEHTHI SIIEpHOU
¢u3nKn
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3akoHBI reoMeTpuueckoil onTuku: CHemnyca,
OTpaKEHHS CBETA, IPAMOJIHMHEHHOTO
pacTpoCcTpaHeHHS CBETA, HE3aBUCUMOCTH CBETOBBIX
ayyeil.

JIK, JIP,

4.2

XapaKTepHCTHKN TOHKHX JIMH3: (OKYCHOE
paccTosiHue, onTHyeckas cuiia. dopMyiia TOHKOH
mun3bl. [IpaBuna moctpoeHust n300paxeHui B
JIMH3E.

JIK, JIP,
C3

4.3

doToMeTpHuUECKHE BETMYNHBI U X €INHHIIBI:
CBETOBOM MOTOK, CHJIA CBETA, OCBEIIEHHOCTb,
ApKOCTh, cBeTUMOCTh. CooTHOMIEHHE JlamGepTa.
CriexTpaibHas 9yBCTBUTEIBHOCTD YE€JI0BEYECKOTO
ry1aza. YBEIHMYeHHE ONTHYECKUX MPHUOOPOB: JTYTIbI,
JIMH3bl, MUKPOCKOIA, TE€JIECKOTA.

JIK, JIP,

4.4

ITonsTHe anexkTpoMarauTHOM BoaHbL. Ilnockue u
ceprdeckre BOJTHBL. MOHOXPOMATHIHOCTb.
IlIkana 3J€KTPOMAarHUTHBIX BOJIH. Y paBHEHUE
9JIEKTPOMarHUTHOM BOJIHBI JUIs ChepriaecKon 1
10CKO# BoJH. CKOPOCTh pacpoCTpaHEeHUs
2JIeKTPOMAarHUTHBIX BOJH B cpefe. [lonsartue
(a3oBOH U rpynIoBoi ckopocT. Bektop YMoBa-
[NotinTrHra. OO6BEMHAS TUIOTHOCTH YHEPTHU
JIEKTPOMArHUTHBIX BOJH.

JIK, JIP,
c3

45

Wnrepdepenuns. YcnoBus HaOI01eHASA
nHTepdepeHuy. [loHsITHE KOTepEHTHOCTH.
Onrtudeckast pa3sHOCTH X0OZa. Y CJIOBUS MaKCHMyMa
¥ MHHAMYMa HHTEHCHUBHOCTH. CTIOCOOHBI
HaOmoneHns natepdepenmum: merox Onra,
3apkanio @penens, Ounpuzma Openens.
HuTepdepeHImst Ha MI0CKOTapaIUICIbHBIX

JIK, JIP,
C3




Bun
Homep | HanmeHoBaHme pa3nesa .
pasnena [EE—— Coaep:xanue pasaesa (TeMbl) yueOHOM
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. Metonyrpadnaeckoro CloXeHHs
ammmutya. Andpaxmus OpeHens Ha IPOCTEHIIAX K. JIP
4.6 Mperpagax: Ha KPyriioM OTBEPCTHH, Ha KPYTIIOM C’3 ’
JVICKE, Ha MIPSIMOJIMHEHHOM Kpalo MOJIYIUIOCKOCTH.
Crupans Kopato. {udpakuns Opayrrodepa vHa
wenu. {udpakunonnas pemérka. Kpurepnit
paspemnmocty Panes. lndpakiust peHTTeHOBCKHX
JTy4dei.
47 Tonorpagus. Meron nony4yenus u BoccranoBnenus | JIK, JIP,
' U300paKEeHHUS. 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
nyanusM. Bosinel e bpois. C3
. . JIK, JIP,
4.13 [puatun vHeonpenenénHocTH ['eiizenOepra. 3
414 IToctynarsl bopa. KBantoBeie nepexoanl. Cepun JIK, JIP,
' Jlaiimana, banemepa, [lamena, bpakkera, [1pyHna. C3
4.15 ITonsTue crnuHa. HKC’;’I P,
4.16 ITpunnun [Maynu. ®epMuoHb! 1 0030HEI. HKC’;’I P,
4.17 Craructuka ®epmu-/lupaka u boze-DiHmTeiHa. HKC’;’I P,
418 Ctpoenue aToOMHOTO sijipa. Macca u sueprus ceszu | JIK, JIP,
' aToMHoro siyipa. Jledekt Macc aTOMHOTO siiIpa. C3
PapnoakTuBHOCTh. PagnoakTuBHBIN pacnaj.
o JIK, JIP,
4.19 SnepHble CHIIBL. MexaHn3M JAeHCTBUS SAIEPHBIX CHIL 3
SnepHble peakuuu.
4.20 [puaun paboTel Hazepa. HKC’;-I P,

* - 3anonaseTcs Tosbpko o OUYHOU dopme oOyuenust: JIK — aexyuu; JIP — nabopamopusie pabomul;, C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropun

OcHameHue ayauTopun

Crnenmnanu3npoBaHHoOe
yueOHOe/1abopaTopHoe
obopynoBanme, I1O u
MaTepHaIbl 1J151 0CBOEHHA
AUCIHUTLTUHBI
(mMpu HEOOXOTUMOCTH)

JlexunoHHas Aynuropust Juisl IPOBEIEHUS 3aHATUI

Ayn. 408: Komriekr




JIEKIIMOHHOTO TUIIA, OCHAILEHHAS CHeUaIn3upOBAHHON
KOMIUIEKTOM CIIEUATU3UPOBAHHON MeOenn; | MeOeln; BO3MOKHOCTh
JIOCKOM (3KpPaHOM) U TEXHHUYECKUMU MOJKJIFOYEHUS IEPEHOCHOTO
CpEICTBAMU MYJIbTUMEINA MTPE3CHTALMIA. IIPOEKTOPa
Aynuropus JUTsl IPOBEICHUS JTa00paTOPHBIX
paboT, UHIUBUYaTbHBIX KOHCYJIbTALIUMN,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
JlaGopaTtopust Y p P Y
aTTecTalliu, OCHAIICHHAs KOMILJIEKTOM
CHEeIATM3UPOBAHHON MeOeH 1
000pYIOBAaHUEM.
AyauTopus ISl IPOBEICHUS 3aHATUI
CEMHHAPCKOI0 TUIA, [PYIIOBBIX U
P > IPY . Ayn. 408: Komruiekt
WHJIMBHUIYATbHBIX KOHCYJIBTAINM, TEKYIIETO .
. CHeIHaTM3UPOBAaHHON
KOHTPOJISI U IPOMEKYTOYHOM aTTeCcTalu,
CemunHapckas Me0enu; BO3MOKHOCTh
OCHAIIIEHHAs] KOMIUJICKTOM
. MOJIKJIFOUEHUS TIEPEHOCHOTO
CHeIHATM3UPOBAHHON MeOeH 1
MIPOEKTOpa
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEINA
Mpe3eHTalM.
AynaTtopus Ui CaMOCTOATEIbHON Pa0OThI
Y P P Ayn. 408: Komruiekr
oOyJaroruxcst (MOKeT UCIOIb30BaThCS IS .
Jns . CHEeUaIu3UupPOBAHHON
. | MpoBeIeHU CEeMUHAPCKUX 3aHATUH U
CaMOCTOSITENILHOM . MeOenu; BO3MOKHOCTh
KOHCYJIbTAIUi ), OCHAILIEHHAS! KOMILIEKTOM
paboTsl . MOAKJTIOUEHUS TIEPEHOCHOTO
CHeIMaTU3UPOBAHHON MeOeH U
MIPOEKTOpa
KoMmnbroTepamu ¢ goctynom B OQUOC.

* - ayauTOpUs I CAaMOCTOATENFHON paboThl oOyvarontuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YYEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUILIJINHbBI

OcnosHas tumepamypa:

1. CaenbeB Urops Bnanumuposuu. Kypc obuieit ¢puzuku: YuebHoe nocobue ans
BTy30B: B 5-Tu kH. Ku. 1: Mexanuka. - M.: Actpens: ACT, 2002, 2003, 2004, 2006.

2. CaenbeB Urops Bnagumuposuu. Kypc obmeit pusuk: MonekynspHas pusnuka u
tepmoanHamuka: B 5- Tu kH.: YueOHoe mocobue s BTy30B. KH. 2. - M.: Actpens: ACT, 2001,
2003, 2002.

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

4. CasenbeB Urops Bnagumuposuu. Kypc obmieit pusuku: YuebHoe mocodue s
BTy30B: B 5-Tu kH. Ku. 4: Bonnsl. Onrtuka. - M.: Actpens: ACT, 2002

5. CaBenweB Urops Bnagumuposuu. Kypc o6mieit pusuku: YaedHoe mocodue st
BTy30B: B 5-Tu kH. Ku.5. KBanroBas ontuka. ATtomHas pusuka. @usuka tBepaoro rena. Gusnka
aTOMHOTO Sipa ¥ 3JeMEHTapHBIX yacTull. - M.: Actpens: ACT, 2002.

6. Uponos Urops EBrenbeBuu. 3agauun o oduieit pusnke: YuedbHoe nocodue ass By30B.
- 8-e u3a.; DneKTpoHHbIe TeKCTOBbIEe AaHHbIe. - M.: BUHOM. JlabopaTopust 3Hanuii, 2010.
Hononnumenvnas aumepamypa:

1. CaenbeB Urops Bnanumuposud. Kypc obuieit puznku: YuebHoe nocodbue: B 3-x T.
T. 1: Mexanuka. MonekyinsipHast Gpusnka. - 2-e u3J., nepepad. - M.: Hayka, 1982.

2. CasenbeB Urops Bnagumuposuu. Kypc obmieit pusuku: YuebHoe nocodue: B 3-x T.
T. 2: DnexTpudecTBo 1 MarHeTu3M. Bomubl. OnTHka. - 2-¢ u3., nepepad. - M.: Hayka, 1982.

3. CaBenweB Urops Bragumuposuu. Kypc obmieit pusnku: YaebHoe mocodue: B 3-x T.
T. 3: KBantoBas ontuka. AtomHas pusnka. ®usuka tBepaoro Temna. Guszrka aTOMHOTO sApa U
AJIEeMEHTapHBIX YacTull. - 3€ u3., ucrpas. - M.: Hayka, 1987
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Pecypcuvl ungpopmayuonno-menekommynuxkayuonnot cemu « nmepnemy:
1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnektponHo-6ubmmoreunas cucrtema PY/IH — ObC PYIH
https://mega.rudn.ru/MegaPro/Web

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

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

- OBC «Koncynbrant cryaenra»y www.studentlibrary.ru

- OBC «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/

- Hayxometpudeckas 6a3a nanubix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanst 0151 camocmoamenvHol pabomsi 00y4aruuxcs npu
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nekuuii mo nucuuiuinie « Guzukay.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBHUHM € JEMCTBYIOIMM NOPsAKOM Ha cTpaHule aucuuiuinasl 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.
PYKOBOJMTEJD OII BO:
Camycenko Oner
JloeHT EBrenneBnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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