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1. HEJIb OCBOEHUSA JUCHUIIJIMHBI

Hucuuruimna «®usnka» BXOAUT B IMporpaMMmy OakajiaBpuarta «YIIpaBlIeHHE MPUPOTHBIMU
pecypcamu» o HamnpasieHuto 05.03.06 «Okonorus ¥ NpUPOJONOIH30BAHUE» U U3YydaeTcsl BO 2
cemectpe 1 kypca. Jducnumuuny peanusyer HayuHo-o0pa3oBaTeNbHBIH MHCTUTYT (DU3NYECKUX
WCCIEAOBAaHUN U TeXHOJIOTHH. Jluciumimaa cocTouT u3 4 pa3fenoB v 52 TeM W HampaBjeHa Ha
W3yYeHHUE JIOTMYeCKH OOOCHOBAHHOW (H3MYECKOW KapTUHBI MHpPA, MAacCHBAa TEOPETHUYECKHX
3HAHUN C IPUPOJIHBIMU OOBEKTAMU U aHAJIOTaMH, 0a30BBIX NOHITUN COBPEMEHHOU (PU3UKU.

Lenbo ocBOEHMS JUCUMILINHBIL SIBISETCS (POPMUPOBAHUE Y CTYAEHTOB CUCTEMbl HAYUHBIX
3HaHUH ¥ 00menpodecCHOHAIBHBIX HABBIKOB, HEOOXOJAWMBIX ISl PEHICHUS KOHKPETHBIX
(GU3NYECKUX W MAaTEeMaTHYECKHX 3a/ad, BBISBICHHUS (DU3MYECKHX OCHOBAaHMHA MaTeMaTHYECKUX
MozAene U Ap., co3JaHue OJIaroNpUSTHBIX YCJIOBUM JJIsl CaMOpa3BUTUSL CTYZIEHTOB,
(hopMHpOBaHHE YMEHHUSI BBIJCIATD IJIaBHOE MPU IIOCTPOSHUU MaTEMAaTUYECKUX MOJETEH.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCIHUITJIMHBI

OcBoenne nucuuiuinHbl «®uU3MKa» HalpaBleHO Ha (OpPMHUPOBAHUE Yy OOyYaromMXcs
CJIEYIOIINX KOMIETEHIUH (4acTH KOMIIETEHLIUH ):

Tabauya 2.1. Ilepeuenv xomnemenyutl, Gopmupyemvix y o0y4arowuxcsi npu 0C80eHUU
OUCYUNTUHDBL (Pe3YTbMAMbl 0C80EHUSL OUCYUNTIUHDBL)

MHZ[HKaTOp])I JOCTHXKCHHUH KOMIIECTCHIUHN

Mudgp KoMnereHnuus N
(B paMKax JaHHOM JUCIMILUINHBI)

OIIK-1.1 3HaTh 6a30BbIE OCHOBBI (DYHIaMEHTAIBHBIX Pa3/IelioB
HayK 0 3emJie, ECTECTBEHHOHAYYHOT0 ¥ MaTeMaTH4YECKOTO IMKIOB
CrniocoOeH nprMeHsITh 0a30BbIe  |IIPH PELICHHH 33/1a4 B 00JIaCTH IKOJIOTHUH U TPUPOJIOTIONH30BAHHMSE

3HaHUs (YHIaMEHTAIBHBIX OIIK-1.2 YMeTb npuMeHsTh 0a30Bble 3HAaHHUS (YHAAMEHTAIBHBIX
pasnesoB HaykK o 3emie, paslernoB HaykK o 3emiie, eCTECTBEHHOHAYYHOTO U
OIIK-1 €CTECTBEHHO-HAYYHOTO U MaTEeMaTU4eCKOr0 LIMKIIOB MPU PEIICHUH 33134 B 00JIacTH
MaTeMaTHYeCKOT0 IIMKIIOB IIPH  [3KOJIOTUH ¥ PUPOAOTIONb30BAHHUS;
peLeHn  3a1a4 B 00J1acTH OIIK-1.3 Bnagets 6a30BbIMU 3HaHUSIMU (DyHIAMEHTATBHBIX

9KOJIOTHH U IIPUPOJIONONIB30BAHMS |pa3esioB HayK O 3eMJIe, ECTECTBEHHOHAYYHOTO U
MaTeMaTHYeCKOT0 IIMKIIOB IIPH PEIICHUH 3a4a4 B 001aCcTH
9KOJIOTHU M IPUPOJONONIB30BaAHMS,;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucnuminHa «®u3nka» OTHOCHUTCA K o00s3arenpHON dacthm Onoka 1 «/McHMIUIMHB
(Momynu)» 0O6pa3oBaTENbHOM MPOrpaMMbl BBICILIETO 00Pa30BaHMS.

B pamkax o0pa3oBaTelbHON MpOTrpamMMbl BBICIIETO O0pa3oBaHUS OOyYAIOIIMECS TaKXKe
OCBAaWBAIOT JpyrHe JUCHUIUIMHBI W/MIW  TPAKTUKH, CIOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIIaHUPOBAHHBIX PE3YyJIbTATOB OCBOCHUS AUCIMILTUHBI « DU3UKay.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyowux 00CmMudiceHur
3ANIAHUPOBAHHBIX PE3YIbMAMO8 0C80CHUST OUCYUNTUHBL

HauMeHoBanme IpexmecTByromue Hocaenyromue
MIngp KOMITeTeHIH JHCHHUIIIMHBI/ MOTYJIH, AUCHHUIIIMHBI/MOIYJIH,
NpaKTHKH* NpaKTHKH*
CriocobeH IpuMeHsTh Teorpadus: [IpenaumomMHas MPaKTHUKA;
0a30BbIc 3HAHUS Teo E oms[" [Ipou3BoACTBEHHAS TPAKTHKA;
OIIK-1 ($yHIaMEeHTaTBHBIX MaTeMaTI/IK’a' Yuenue 06 ammocghepe**;
a37IeJI0B HAYyK O 3emiie umamonozun **,
3 , > K ok
€CTECTBEHHO-HAYYHOIO U Yuenue o cudpocgepe™™;




IIpemmecTByromue IHocnenyrommue
Hug Hauvenosanue nncﬂnl:mnHLJMolzlll JIN. III/[CIII/[HJ]I/lil[}I:I/I\I::)lI JIN
P KOMIeTeHINH * o, . Y,
NPAKTHKH MPAKTHKH
MaTeMaTHIeCKOTO MUKIIOB Tuoponoeusn**,

MIpU PEIICHNH 3a/1a4 B
00J1aCcTH DKOJIOTHH U
MIPUPOIOIIOJIE30BAHHUS

Dronoeuueckasn eeogusuxa™*;
QDu3suka okpycaroueti

cpedbt *¥*,

OCHOBBI OMOXUMHUH;
Jlanamadrorenenue;
['eoakonorus;

MeTop1 MaTEMaTHYECKOM
CTaTUCTHKH;

I'"C B 3xonoruu u
MIPUPOJIOIOIE30BAHNY;
DKOJIOrHYecKas TeOXUMUS,
MeToab! KOHTPOJIS COCTOSTHHSI
OKpPYIKaIOIIEH cpeibl;

XuMus OKpyxaroleil cpessl;
I'moGanbHBIC U PETHOHATBHBIC
M3MEHEHHSI KIINMATa;
XHUMHYUECKHE OCHOBBI
MPUPOTHBIX U TEXHOTCHHBIX
MPOIIECCOB;

* - 3aMoHseTCs B COOTBETCTBUU ¢ Marpulield komnerenuuii u CYIT OIT BO
** - 3JICKTUBHBIC AUCIIUTUINHBI /TIPAKTHKH




4. OFbEM JVCHUIJIMHBI U BU/Ibl YYEBHOM PABOTHI

OO0mast TpyA0eMKOCTh JUCIUTUIHHBI «DU3KKa» COCTABISET «3» 3aUeTHBIC CMHHUIIBI.
Tabnuya 4.1. Buowl yuebnou pabomvl no nepuooam 0cC80eHUs 00pA308amMeNbHOU NPOSPAMMbL 8blCUie20 00pa308anus Oisi OYHOU (DOpMbl
00Oyuenus.

Buj yyeOHoli padoTsl BCETO, ax.u. CeMeczT pCbD)
Konmaxmmnas paboma, ax.u. 45 45
Jlexumu (JIK) 15 15
Jlaboparopubie pa6ots (JIP) 30 30
I[Ipaktuueckue/cemunapckue 3ausatus (C3) 0 0
Camocmosimenvhas paboma 06y4arowuxcs, ax.u. 47 47
Konmponw (3x3amen/3auem c oyenxou), ax.u. 16 16
O0uias TPy10eMKOCTh AUCIUILINHBI aK. 4. 108 108
3a4.ell. 3 3




5. COAEPKAHUE JUCIUIIJIMHBI

Tabnuya 5. 1. Codepoicanue oucyuniunsl (MoOyis) no eudam y4ebHou pabomuol

Bun
Conep:xanue pasnesia (TeMbl) yueOHoOM
padoThr*

Homep | HaumenoBanue pa3neiia
pasaeJia JUCIHILIMHBI

KunemaTuka MatepuaibHON TOUKH. MexaHUYeCcKoe
nBIkeHue. MartepuansHas Touka. Cuctema
otcueta. [IpsMonuHeliHOe U KpUBOJIMHEHHOE, JIK, JIP,
paBHOMEpPHOE U NepeMeHHoe ABnxkeHne. CKopocTb, C3
nepeMelleHue, myTh, TPAaeKTOpHsl, YCKOPEHUE.
HopmanbHoe 1 KacatenbHOe YCKOpEHHE.

11

JlMHamMKKa MaTepraIbHOW TOUYKU U CHCTEMBI
MaTepualbHBIX ToueK. [IepBblif 3akoH HeroToHA.
WueprmaneHble cucteMsl oTcueTa. Macca u
umnyisc. Bropoit 3akon HeioToHa B
middepenmansHoi Gopme. Crna Kak

1.2 MpON3BO/IHAS UMITyJIbca. Tpetuii 3akoH HeloToHa.
Cucrema MaTepHaIbHBIX TOUYEK; LIEHTP Macc U
UMIYJIbC CUCTeMBL. Teopema o IBHKEHUH LIEHTpa
Macc. 3aKOH COXPaHEHHS UMITYJIbCa CUCTEMBI
MaTepHaJIbHBIX TOYEK. YpaBHEHHEe MelepcKoro.
Popmyna [{uonkoBcKoro

JIK, JIP,
C3

PaboTa u sueprus. PaboTta moctossHHON U
nepeMeHHou cuiibl. MontHocTs. [loTeHnnanbabie 1
HEIMOTCHIMANIbHBIE CUJIbL. [loTeHInanpHas 1
KMHETUYECKasl DHEPTHS. 3aKOH COXPaHEHUS JIK, JIP,
MEXaHU4eCKOU sHepruu. TpeHue CKOIbKEeHHUS. C3
Juccunaiysi MEXaHU4eCKOM IHEPTUU.
IenTpanpHbIil aOCOTIOTHO YIPYTHI U HEYIPYTHI
yIapbl.

13

BpamarensHoe nBuxenue tena. IlocrynarenbHoe U
BpallaTeIbHOE JIBUKCHHE Tea. YTIIOBOE
HepeMelIeHNe, yIioBas CKOPOCTb, YTI0BOE
yckopeHue. BpamarenbHblii MOMEHT. MOMEHT
nHepuuu tena. Teopema I'rolirenca- Ilrelinepa. JIK, JIP,
MowMmeHT uMITyTbCa Bpalaiomierocs Texa. Bropoit C3
3aKOH JUHAMMKU TS BPAIlaTeIbHOTO ABUKEHUS
Tesa. PaboTa 1 MOIIHOCTH TP BpaIaTEIbHOM
JIBYDKCHUH. 3aKOH COXPAHEHUsI MOMEHTA UMITYJIbCa.
I'MpocKkomb! ¥ MX IPUMEHEHHE.

Pazgen 1 |Mexanuka

14

I'paBuTannonnsie cuibl. CHIIBI HHEPHIUH. 3aKOH
BCEMHPHOTO TATOTEHUS. [ paBUTaLlmOHHOE TIOTIE.
Cuna TspxecTd 1 Bec Tena. HeBecomocts. Pabora
CHUTBI TSDKECTH TIPH TIepEMEIIeHIH Tella B
TpaBUTAIIMOHHOM T10JIe 3emu. 3akoHbl Kerepa. JIK, JIP,
ITepBas u BTOpast KOCMHYECKHE CKOPOCTH. C3
HewnneprmansHbie CHCTEMBI OTCUETA.
HenTpobekHast 1 KOPUOIMCOBA CHJIA HHEPIIUH BO
Bpalmaromnieics cucreme. JBrmkenue Tex BOIM3u
MTOBEPXHOCTH 3eMJIH.

1.5

OCHOBBI CIIENANIBHON TEOPHUH OTHOCHTEIGHOCTH.
IlocTynaTel cnequaibHON TeOpUn JIK, JIP,
otHOcHuTenbHOCTH. [IpeobpazoBanus JlopeHna. C3

OTHOCHTENBHOCTH JUIMH U HHTEPBAJIOB BPEMEH.

1.6

Yupyrue cBoiicTBa CrutomHbIX cpef. Komebanus
yacTUIEL. Buasl ynpyrux aedopmanuit:
pacTshKeHHe, CIBUT, KpydeHHe, 00beMHOE

17 pacmmpenue u cxxatue. 3akoH ['yka mis ynpyrux
nedopmannii. Mogyns FOura. Momayns cisura.
Koaddumment Iyaccona. [Ipoctoe rapmonnyeckoe
KoJiebanme. DHeprus KoJaeOomecs 9acTUIIbL.

JIK, JIP,
C3




Homep
pasaeJia

HaumeHoBaHnue pa3jeJia
JUCHUNIHHBI

Conep:xanue pasnesia (TeMbl)

Bun
y4eOHo
padoThr*

Mastarku. CBOOOIHBIE 3aTyXarolye KoiIeOaHus..
BriayxaeHHble Kosiebanusi. PezoHaHc.

1.8

MexaHu4ecKre BOJTHEL. DJIEMEHTHI aKyCTHKH.
Berymas BonHa. [Tonepeunbie U MPOAOIBHEIC
BOJIHEL. OTHOMEPHOE BOJIHOBOE YpaBHEHUE.
IIpononbpHBIC BOJHBI B TBEPIOM Teie. BoHbBI B
ra3ax v XuakocTsax. [IoTok sHepruu Oeryueit
BOJIHEL MHTepdepennus BoaH. CTOSIUME BOIHEL

Y napHsie BoiHBL 3BYK. CKOPOCTB 3BYKa.
3aBHCHMOCTH CKOPOCTH 3BYKa OT YIIPYTUX CBOWCTB
cpensl. Beicota, TeMOp, MHTCHCUBHOCTH U
TPOMKOCTb 3BYKa. YJIbTPa3BYK U €r0 IPUMCHEHHE.

JIK, JIP,
C3

Pazgen 2

MonekynsipHast pu3nKa

21

Kunetnueckas Teopus razoB. aeanbHbli ras.
YpaBHeHUE COCTOSIHUS UeaIbHOTO Ta3a. OCHOBHOE
ypaBHEHHE KUHETUUECKOM Teopuu ra3zoB. CpeHsis
KBaJIpaTHYHAs, CPSIHSS U HanboJiee BEPOATHAS
CKOPOCTH MOJIEKYJI. MaKCBEIOBCKOE
pacrpeneneHie  MOJIEKYJI ra3a Mo CKOPOCTSM.
bapomerpuueckas ¢popmyina. Pacripenenenue
bonsimana.

JIK, JIP,
C3

2.2

3aKOHBI TEPMOIMHAMUKHU. TepMoarHAMUUYECKHUE
cuctembl. Pabora nmpu u3meHeHun o0bEMa rasa.
IlepBoe Hayano TepMogUHAMUKU. BHyTpeHHSI
SHEprus UAeaNbHOTro ra3a. TemnmoeMKkocTs Ipu
MTOCTOSIHHOM 00BeM€ U MPH MTOCTOSIHHOM JIaBJICHUH.
PaBHOBeCHBIE 1 HEpPaBHOBECHBIE Mpoliecchl. BTopoe
HA4aji0 TEPMOIUHAMUKH.

JIK, JIP,
C3

2.3

Metonel TepmouHamMuku. Ilonsitue sHTpOnINN
ueaIbHOro ra3a. CBs3b SHTPOIHUH C
TEPMOJMHAMUYECKON BEPOSTHOCTHIO COCTOSHHUS
cuctembl. Bo3pactanue sHTponuu B
M30IMPOBaHHOM cucTeMe. TpeTbe Hayalo
TepMOAMHAMUKH. AZiMabaTHUECKUi Iporiecc.
VYpasuenue [lyaccona. Pabota, Temora u
U3MEHEHNE BHYTPEHHEN SHEPTUU NPU
M30IIpoLeccax B MACAIBHOM rase. Yucio crenenen
cBoboapr Monekynsl. Lukin Kapro. KIT/I mukmna
KapHo.

JIK, JIP,
C3

24

SIBnenus nepexoca. TemmonpoBoAHOCTb, 3aKOH
Oypbe, K03QHULIHUEHT TEIIONPOBOJHOCTH.
Hduddysus, 3axon Duka, korpuiuent muddysun.
CBSI3b TETUIONPOBOTHOCTH U AUPPY3UH UACATEHOTO
rasa.

JIK, JIP,
C3

25

Peanbnbie razpl. [loTeHunan napaoro
MEKMOJIEKYJISIPHOTO B3auMoaericTeus Jlenapaa-
JxoHca. YpaBHeHue Ban-nep-Baanbca.
Kputnueckas touka. [IpuBenennas dpopma
ypaBHeHus Ban-nep-Baanbca. 3akon
COOTBETCTBEHHBIX cocTosiHUM. DddexT [xoyns-
Tomcona. Touka maBepcun. CKIKEHHUE Ta30B.

JIK, JIP,
C3

2.6

Teepasie Tena. Kpucrammueckue u aMop(HbIe
Tena. Tumsr KPHCTAJUTIECKUX

CTPYKTYp: NOHHAsI, aTOMHasl, METaJUTHUECKAs 1
MOJIEKYJIsipHast. TUIBI CBA3EW B KpUCTAJLIE.
TemmoeMKoCTh TBEpABIX Tell. 3akoH J[fooHTa 1
IItn. Toueunsie neeKTH B KpUCTAIIAX: BAKAHCHU,
MIPUMECH BHEAPEHUS, TIPHMECH 3aMEICHUSI.
Kpaesble 11 BUHTOBBIE M CJIOKALIUN.

JIK, JIP,
C3

2.7

>KI/IZ[KOCTI/I. XapaKTepI/ICTI/IKa KUJIKOTO COCTOSHMA.

JIK, JIP,




Homep
pasaeJia

HaumeHoBaHnue pa3jeJia
JUCHUNIHHBI

Conep:xanue pasnesia (TeMbl)

Bun
y4eOHo
padoThr*

IToBepxHOCTHBI cinoil xuIKOCTU. [IoBEpXHOCTHOE
HaTsDKeHHe. J[aBleHne KpUBOM MOBEPXHOCTU
xkuakoctd. Popmyna Jlamnaca. Kanunispasie
spieHus.. CMauMBaHNe TBEP/IBIX TOBEPXHOCTEHN.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA, X CBOMCTBA U
MpPUMEHEHHE.

C3

2.8

®azoBble repexonsl. TepMoanHaMuieckue hassl.
VYcnosue papHOBecHs (pa3. Da3oBbIC MEPeX0abI
nepBoro poja. Jluaus pasHoBecus ¢a3 (OMHOIAIE).
JuarpamMma cocTOSIHUN OZHOKOMITOHEHTHOTO
BelecTBa. TpoiiHas Touka. Kputnueckas Touka.
Vpasuenue Knaneiipona-Knaysuyca. 3aBucuMocTh
JIaBJICHUS] HACBIIIIEHHOTO T1apa OT TEMIIEPaTYPBI.
TepmoauHaMuyuecKast yCTOHUMBOCTD (ha3bl.
CruHonanb. MetactabunbHble (a3l [lepexon
JKUAKOCTh-TIAap M0 ypaBHEeHUI0 BaH-nep-Baansca.
N3otepmbl Ban-nep-Baanbsca. B3peiBHOE kunexue.

JIK, JIP,
C3

Paznen 3

DNEeKTPUIECTBO U
MarHeTH3M

3.1

DNeKTpOoCTaTHUECKOE T0MIe. DIEKTPUUECKOE,
MarHUTHOE U AJIEKTPOMAarHUTHOE MoJe. 3apsbl.
DnieMeHTapHbIN 3aps/l. 3aKOH COXpaHEHUSs 3apsaa.
3akoH KyioHa. DnekrpoctaTnyeckoe mnoie.
Hanps>k€HHOCT U CUJIOBBIEC IMHUU TTOJIS.
IloTeHuMaNbHBIN XapaKTep 2JEKTPOCTATUYECKOTO
noiist. [Totenmman. CooTHOLIEHNE MEXKITY
HaNpspKEHHOCTHIO M moTeHnanoM. [IpoBoaHuku B
ANIeKTpHUeCcKOM Tone. MHIyKIMs 3IeKTpUYecKoro
nosist. IloTok BekTopa nHaykuuu. Teopema
Octporpasckoro- I'aycca. CBsi3p MeXIy
MOBEPXHOCTHOI! IIIOTHOCTBIO 3apsa U
HaIpsHKEHHOCTHIO MOJISL BOIM3HM OBEPXHOCTH
3apsHKCHHOTO MPOBOJHUKA.

JIK, JIP,
C3

3.2

ITone 3apsiKEHHBIX IPOBOJHUKOB U KOHAEHCATOPOB.
OeKTPOEMKOCTh TPOBOJHUKOB U KOHJICHCATOPOB.
[lone 3apsxenHoi actunel. [lone miockoro
KOH/JICHCaTOpa. JHEPIusl JEKTPHUECKOTO MOJIs.
[InotHOCTH BHEprHUK. [Tone chepuueckoro
koHJieHcaTopa. [lone yenuuénHoit chepsl
3aBHCHMOCTb MEXTy IOBEPXHOCTHOH IIJIOTHOCTBIO
3apsijia U KpUBH3HOM MOBEPXHOCTH 3apsSKEHHOTO
npoBoaHuKa. [lone nummuHIpruYeckoro
KOH/JICHCATOopa.

JIK, JIP,
C3

3.3

Huanextpuku. Jusnexkrpuyeckas IPpOHULAEMOCTb
JM3JIEKTPUKOB. DIIEKTPHUECKUA MOMEHT MO
Tlonspuzanuus 1u3IeKTpUKOB. Bektop
nossipuzanuu. Hanpssk€HHOCTh 3JIEKTPUYECKOrO
0TI B AMAJIEKTpHKE. [1ospHBIE N HENOJISApHbIE
JM3JIEKTPUKHU. 3aBUCUMOCTD JUJIEKTPUIECKOM
MIPOHUIIAEMOCTH AUAJIEKTPHUKA OT TEMIIEPATYPHI.
CerHeTOdNeKTPUKHN 1 UX cBorcTBa. [Ipsamoit u
oOpatHbIi be303¢pdexT. [IpumeHeHne
MTE30JICKTPHUKOB.

JIK, JIP,
C3

3.4

3aKOHBI HOCTOSHHOTO ToKa. CHia M INIOTHOCTh
Toka. 3akoHsl OMma u Jxoymnsa-Jlenmna;
muddepeHnmambHas GopMa STHX 3aKOHOB.
DNEeKTPOABMKYIIAs CHIa HICTOYHMKA. 3akoH OMa
s tenw, cogepxkameid DJC. IIpasuna Kupxroga
JUISL pa3BETBJIEHHBIX JJICKTPUUECKUX LENeil.

JIK, JIP,
C3

3.5

3H€KTpOHHLIe CBOMCTBa METAJIJIOB. MGTaJ'IJ'IBI,
JUIJICKTPUKH, TTOJTYIOPOBOJHUKH. BLIpO)K,I[eHHLIﬁ

JIK, JIP,
C3




Homep
pasaeJia

HaumeHoBaHnue pa3jeJia
JUCHUNIHHBI

Conep:xanue pasnesia (TeMbl)

Bun
y4eOHo
padoThr*

JJIEKTPOHHBIN ra3 B MeTauie. DHeprus depmu.
DIEeKTPONPOBOAHOCTE METAIIIOB. 3aBUCUMOCTh
3IEKTPUYECKOTO COMPOTUBIIEHHS METAIITIOB OT
TEeMITepaTypbl, IpuMecei U 1e(heKTOB
KPUCTAUINYECKOMN CTPYKTYPBHI.
CBepXIIpOBOAUMOCTh METAILIOB.
BricokoTemnepatypHasi CBepXIpPOBOIUMOCTb.

3.6

KonrakrHble siBneHus B MeTayuiax. Pabota Bexona
3JeKTpoHa U3 MeTanaa. KoHTakTHas pa3HOCTh
MoTeHIMaoB. TepMonapa.
TepMmoanexTpoaBIKyIas cuia. Mzmepenue
TeMIepaTypbl Tepmonapoit. dpdexr IlenpThe u ero
MpUMEHEHHE.

JIK, JIP,
C3

3.7

DNEeKTpUYeCKUi TOK B BaKyyMe.
TepMo3nekTpoHHas 3MHUCcHsL. BakyyMHBII 1uon.
Bonbsr-amnepHas xapaxkrepuctuka nuoaa. Pons
o0bséMHoro 3apsana. Popmyna Pugapacona.
BaxyymHbIi Tpuoa. XapakTepuCTHKH U TapaMeTphl
TpUOJA.

JIK, JIP,
C3

3.8

IonmynpoBoaxuku. [1omynpoBoIHUKOBEIE
Matepuansbl. [IluprHa 3anpeni€HHON 30HbI
noiynpoBoaHuka. CoOCcTBeHHAs
3JIEKTPONIPOBOIHOCTD MOIYIIPOBOAHUKA.
[TpoBoAMMOCTB, 00YCIIOBIIEHHAS IPUMECSIMHU.
JloHOpHBIE U aKIIENTOPHbIE MOIYITPOBOIHUKH, M-
Mepexo/] IBYX MOJIyTIPOBOIHUKOB.
[1os1ynpOBOAHUKOBBIE THOABL.

JIK, JIP,
C3

3.9

OneKTpuvecKkuii TOK B rase. Monuzamus rasa.
HecamocTtosTenbHbII ra30Bblil paspsi.
OeKTpONnpOBOIHOCTh Ta3a. Buapl
CaMOCTOSITENIbHBIX Pa3psiaoB: TIIEIoImuii,
HCKpPOBOM, KOPOHHBIM, AyroBoil. Ilnazma u eé
OCHOBHBIE NTaPaMETPBI.

JIK, JIP,
C3

3.10

MaruutHoe none. MarautHoe nosne. Cuna
Jlopenua. Muaykuus 1 HaNnpsHKEHHOCTh
MarHuTHOro nond. 3akoH bruo-Casapa-Jlamaca.
ITone xpyroBoro 1 NpsAMOJMHERHOTO TOKOB.
MarsuTHOE noje TOpouaa U cojieHonaa. Buxpepoit
XapaKTep MarHUTHOTO MoJisl. 3akoH Ammepa. Crna
B3aUMOJAEHCTBUS JUIMHHBIX MapaJlIeNbHbIX
IIPOBOJHUKOB C TOKOM. MarHUTHBIII MOMEHT
KOHTYpa C TOKOM. /[eliCTBME MAarHUTHOTO I10JIs Ha
KOHTYpP C TOKOM. MarHuTHbIi NOTOK. LIupKymnsaums
BEKTOPA MHAYKIIMH MarHUTHOTO TOJIS.

JIK, JIP,
C3

3.11

OnexkTpoMarHuTHas HHAYKUHS. [IprauHbl
BO3HUKHOBEHHS 3.11.C. HHIYKIMHU U HHIYKIIMOHHOTO
Toka. 3akoH Dapanes u npasuio Jlenna. D/1C
WHIYKIAHU IPU JBHKCHUH POBOJHUKA M BPAIlCHUH
KOHTYpa B OZHOPOJIHOM MarHUTHOM IIOJIE.
WHIyKTHBHOCTE KOHTYpa. J.J1.C. CAMOUHIYKIIHH.
CaMOHMH/IYKIMS TIPH 3aMBIKAaHUH U Pa3MBbIKaHUH
1erel TTOCTOSHHOTO TOKAa. DHEPIrUsi MAarHUTHOTO
TI0JISL, TUTOTHOCTh SHEPTUH. B3anMHast HHIyKIus
JIBYX KOHTYpoB. Buxpebie Toku. CKHH-2(DDEKT.

JIK, JIP,
C3

3.12

MaruuTtHbIE cBOIicTBa BemecTsa. HamarHnunBaHnue
BemiecTBa. BeKTop HAMarHMYEHHOCTH.
OnemeHTapHbIe TOKH AMmriepa. /lmamarHeTmku
U TIapaMarHeTHKA. 3aBUCHMOCTb HAMarHHYEHHOCTH
MarHETHKOB OT HANPsHKEHHOCTH MAaTHUTHOTO ITOJIS

JIK, JIP,
C3




Homep
pasaeJia

HaumeHoBaHnue pa3jeJia
JUCHUNIHHBI

Conep:xanue pasnesia (TeMbl)

Bun
y4eOHo
padoThr*

u Temriepatypsl. CBOHCTBa )eppOMarHeTHKOB.
Touka Kropu. MarauTHsIi TUCTEpesHC.

3.13

3apsuKCHHBIC YACTHIIEI U TJIa3Ma B MATHUTHOM U
anekTpudeckoM noje. Cuna Jlopenna. J[Buxkenue
3apsHKCHHOW YAaCTHIIBI B MATHUTHOM ITOJIE.
YckopuTenu 3apsHKeHHBIX gacTull. Mace-
CIICKTPOCKOIUS. DJICKTPOHHOITyYeBas TPyOKa.
IInazma B MarauTHOM moJie. Tok B miiasme. [TuHu-

3 dekr.

JIK, JIP,
C3

3.14

DJeKTpoMarHuTHeIC KosieOanws. KomebarenpHbIN
KOHTYp. CBOOOIHBIE KOJIeOaHUs B KOHTYPE.
BreinyxaeHnbie kojiebanus. JJoOpOTHOCTh KOHTYpA.
AKTHBHOE CONPOTHBIICHHE, EMKOCTH U
WH/IyKTUBHOCTD B LIEMH IIEPEMEHHOTO TOKa.
IlepemenHslii anekTprueckuii Tok. Pe3oHaHC TOKOB.
Pezonanc nanpspkenuit. IMnenanc. MomHocTs npu
NIePEMEHHOM TOKE.

JIK, JIP,
C3

3.15

ONEeKTPOMAarHUTHBIE BOJHBI. DJIEKTPOMAarHUTHBIE
BOJIHBL. Y paBHEHUE NIPOCTEUILEH
AJIEKTPOMArHUTHOW BOJIHBI B OOBIYHOM U B
nuddepenimanbHoi popmax. CkopocTh
pacIpoCTpaHEHUs AIEKTPOMATHUTHBIX BOJIH.
OHeprus 3JeKTPOMarHUTHON BOJHEL. BekTop
Ymosa-IloliHTHHTA.

JIK, JIP,
C3

3.16

YpaBHenus Maxkcsesia. Tok cMmenienust. Ilepsoe
ypaBHeHue MakcBeiia. BuxpeBoe anekrpudeckoe
nornie. Bropoe ypaBnenne Makcgesa. Cuctema
ypaBHeHMH MakcBeil1a B UHTErpalbHON U
JaubbepeHIaabHOR GopMme.

JIK, JIP,
C3

Paznen 4

Ontuka, aToMHas QpU3MKa,
3JIEMEHTBHI SACPHOU
¢busukn

4.1

3akoHbI reomMeTprueckoit ontuky: CHeumyca,
OTpPaXKEHUsI CBETA, MIPSIMOJIMHEHHOTO
pacIpocTpaHEeHuUs CBETa, HE3aBUCUMOCTH CBETOBBIX
JIy4ew.

JIK, JIP,
C3

4.2

XapaKkTepHCTHKU TOHKHX JIMH3: (POKyCHOE
paccTosiHue, ontuyeckas cuiia. @opMmysa TOHKOH
nuH3bL [IpaBuia mocTpoeHus n300paxeHuii B
JIMH3E.

JIK, JIP,
C3

4.3

®doToMeTprUYecKre BEIMYUHBI U UX €IUHULIBL:
CBETOBOM MOTOK, CHJIa CBETa, OCBEIIEHHOCTD,
SIPKOCTb, cBeTUMOCTh. CooTHOMIeHHe JlamOepra.
CriexTpanpHasi 9yBCTBUTEIBHOCTD YEJIOBEYECKOTO
ri1a3a. YBEIHUeHUEe ONTHIECKUX IPUOOPOB: JIYIIFI,
JIMH3BI, MUKPOCKOIIA, TEIEeCKOIa.

JIK, JIP,
C3

4.4

IIonsiTHE 3nEKTpOMAarHUTHOM BOJIHEL. [1nockue n
ceprueckre BOIHBL. MOHOXPOMAaTHYHOCTb.
[IIxana >MeKTpOMarHuTHHIX BOJIH. Y paBHEHUE
SJIEKTPOMATHUTHOMN BOJHEI s chepruIecKoi u
IUIOCKOH BOiH. CKOPOCTH PaclpoCTpaHeHUs
3JIEKTPOMATrHUTHBIX BOJH B cpenie. [lonsTue
(hazoBoii 1 TpynIoBoii ckopocTH. Bektop YMoBa-
IoitaTrHTa. OOBEMHAS MITOTHOCTH SHEPTHA
3JIEKTPOMATHUTHBIX BOJIH.

JIK, JIP,
C3

4.5

WuaTepdepenmus. Y cious HaOMOICHUS
uHTepdepermu. [loHsTHE KOTEPEHTHOCTH.
OmnTudeckast pa3HOCTh X07a. Y CIIOBUSI MAKCHMyMa
1 MHHAMYMa UHTEHCHUBHOCTH. CrIocOObI
HaOmoaeHus natepdepenun: meron FOHra,
3apkanio dpenens, bunpuzma OpeHers.
WHaTepdepeHnns Ha II0CKONapaIeIbHbIX

JIK, JIP,
C3




Bun
Homep | HammeHnoBanme pasneiia .
pasnena [ ———— Copep:xanue pasnesia (TemMbl) y4eOHo
padoThr*
TUTaCTHHKAX M TUIACTHHKAX MEPEeMEHHOM TOJIUHBL.
Komnbna Hetotona. Untepdepomerp Maiikenbcona.
Oranon Pabdpu-Ilepo.
Hudpakuus ceera. Judpakius Opererst.
Hudpaxuus @paynrodepa. [Ipunnun I'oiirenca.
IIpunnun I'roifrenca-®penens. Merton 30H
®penenst. Metoayrpaguueckoro CIoKeHUS
ammumtyn. dudpaxims OpeHernns Ha mpoCcTeHIIIX JIK. JIP
4.6 mperpajgax: Ha KpyrJioM OTBEPCTHH, Ha KPYTJIOM 63 ’
JIICKE, HA MPSMOJIMHEITHOM KParo MOIYIIIOCKOCTH.
Crmnpans Kopato. Audpaxuus @paynrodepa na
wenu. Jludpaxunonnas pemérka. Kpurepuit
paspemrmocty Panes. ndpakiwyst peHTTeHOBCKHUX
nyuen.
47 Tonorpadus. Metox nonyuyenus u Boccranosienus | JIK, JIP,
' M300pakeHHUSI. C3
48 Hucnepcus. 3akon byrepa. Ilornomenre BoiH B JIK, JIP,
) JKUAKOCTSIX M ra3ax. PaccessHue cBeta. 3akoH Panest. C3
4.9 [Monspuzanus. Bunsl monspuzauu. HKC’éI P,
410 Ao6comroTHO uépHoe Teno. Cepoe Teno. 3akoH JIK, JIP,
) cMmeneHns BuHa. C3
411 dotoaddext. YpaBaenue DitHiTeitHa 115t JIK, JIP,
' dhotoaddekTa. C3
412 Oddext Komnrona. KopmyckynspHo-BoJIHOBOI JIK, JIP,
) nyanusm. Bonsbl ge bpoitns. C3
N . JIK, JIP,
4.13 [Mpunuun vHeonpeaenéunoctu [ 'eiizenbepra. 3
414 IToctynatsl bopa. KBanToBbie nepexoasl. Cepun JIK, JIP,
) Jlaiimana, banemepa, [lamena, bpakkera, [1byHma. C3
JIK, JIP,
4.15 ITonsrtue criuna.
C3
4.16 [Mpuauun Ilaynu. depmuonbl U 6030HBL HKC’? P,
4.17 Cratuctuka @epmu-upaka u boze-DinmmreiiHa. HK(’j;I P,
418 Ctpoenne atomHoro sigpa. Macca u sHeprus cszu | JIK, JIP,
) aTOMHOTO sifipa. JleeKT Macc aTOMHOTIO sipa. C3
PannoaktuBHOCTE. PannoakTUBHBIN pacnan.
. JIK, JIP,
4.19 SnepHble cunbl. MexaHn3M AeHCTBUS AIEPHBIX CHIL 3
Sl epHble peakiuu.
4.20 [puniumn paboTsl asepa. HKC’;I P,

npaKmuquKue/ceMuHapCKue 3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIVINHbI

Tabnuya 6. 1. Mamepuansho-mexuuyeckoe obecneyerue OUCYUNTUHBL

* - sanonHsercs Tonbko 1o QUHOWM dopme obyuenns: JIK — aexyuu; JIP — nabopamopuvie patomui; C3 —

Tun ayauropuu

OcHamenue ayuTopuu

CrnenuaJn3upoBaHHOe
yueOHOe/1adopaTopHoe
odopynosanue, 10 n
MaTepHuasbl 1Jis1 0CBOCHHS
AUCHHUILTHHBI
(mpu He0OX0AMMOCTH)

Jleximmonuas

Aynuropus JUis IPOBEICHUS 3aHATUI

Ayn. 408: Kommiekr
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Tun ayauropuu

OcHamenue ayIuTOpUH

Cneuuaau3npoBaHHOe
yueOHOe/1adopaToOpHoe
odopyaoBanue, [10 n
MaTepUajIbl 115 0CBOCHHUS
AUCHUILTHHBI
(mpu He0OX0AMMOCTH)

JICKIIMOHHOTO TUTIA, OCHAIIICHHAS
KOMIUIEKTOM CIEIUATH3UPOBAHHON MeOemu;
JIOCKOM (9KpaHOM) U TEXHUYECKUMU
CPEJCTBAMU MYJbTUMEIHNA MTPE3CHTAIHIA.

CIIEHUAJIM3UPOBAHHON
MeO0eii; BO3MOKHOCTh
MOAKITIOYECHHS IEPEHOCHOTO
MIPOEKTOpa

KoMmnbrorepHsIil Kacc s IpOBEACHUS
3aHATUH, TPYIIIOBBIX U UHAUBUIYAJIBHBIX
KOHCYJIbTallMM, TEKYIETO KOHTPOJISA U

KoMnbroTepHsIil | MPOMEKYTOYHOM aTTECTAllMK, OCHAILICHHAS
KJ1acc TePCOHAILHBIMHA KOMITbIOTEpaMU (B
konuuectse [Ilapamerp] mrt.), tocko
(’3KpaHOM) U TEXHUYECKUMHU CPEACTBAMU
MYJbTHMEIMA TPE3EHTALIHIN.
AynuTopus JUisl IPOBENCHUS 3aHATHN
CEMHHAPCKOT0 THUIA, TPYIIIOBBIX U
P » IPY N Ayn. 408: KoMruiekT
WHIMBUIYATbHBIX KOHCYJIBTAINH, TEKYIIEro o
o CIeNUATU3UPOBAHHON
KOHTPOJIS ¥ POMEKYTOYHON aTTEeCTaIlNH,
CemuHapckas MeOeIr; BO3MOXKHOCTh
OCHAIIlEHHAs1 KOMIIEKTOM
. MOAKTFOYCHUS TIEPEHOCHOTO
CIeIUaTu3UPOBAHHON MeOeH
MPOEKTOpa
TEXHUYECKUMH CPEACTBAMH MYJIbTUMEINA
MpEe3EHTAINH.
Ayautopus Il CaMOCTOSTEIbHON PadOThI
YAUTOPHA 1 P Ayn. 408: KoMmruiekT
o0y4Jaronuxcsi (MOXKET UCIIOIb30BATHCS IS N
Jost . CIIeIMaTU3UPOBAHHON
., | TPOBEJICHUS] CEMUHAPCKUX 3aHATHI 1
CaMOCTOSITEIbHOMN . MeOeIr; BO3MOKHOCTh
KOHCYJIbTAIUI ), OCHAIIIEHHAs KOMIUIEKTOM
paboThI MOJKIIFOYECHUS IEPEHOCHOTO

CreIUaTU3UPOBAHHON MeOeIH 1
KoMmnbroTepamu ¢ foctynom B DMOC.

MIPOEKTOpa

* - ayIUTOPUS ISl CaMOCTOSITENBHOM paboThl oOy4atomuxcs ykasbiBaercsi OBA3ATEJIBHO!

7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHME JUCHUITJINMHBI

OcHognas tumepamypa:
1. CaBenbeB Urops Bragumuposuu. Kypc obmieit puzuku: YuebHoe nocodbue s
BTY30B: B 5-tu kH. KH. 1: Mexanuka. - M.: Actpens: ACT, 2002, 2003, 2004, 2006.
2. CasenbeB Urops Bnagumuposuu. Kypce obuieit pusuk: MonekynspHas ¢pusuka u
TepMoauHamuka: B 5- Tu kH.: YuebHoe nmocobue mis BTy30B. Ku. 2. - M.: Actpens: ACT, 2001,

2003, 2002.

3. CasenbeB Urops Branumuposuu. Kypc obmieit ¢pusuk: MonekynspHas ¢pusuka u
TepMoauHamuka: B 5- tu kH.: YuebHoe nocobue mis BTy30B. Ku. 3. - M.: Actpens: ACT, 2001,

2003, 2002.

4. CapenneB Urops Bnaaumuposuu. Kypc obmeit puzuku: YuebHoe nocobue s
BTy30B: B 5-Tn kH. KH. 4: Bonssl. Ontuka. - M.: Actpens: ACT, 2002

5. CasenbeB Urops Bnagumuposuu. Kypce oOuieit ¢pusuku: YuebHoe nocodue st
BTy30B: B 5-Tu kH. Ku.5. KBanToBas ontuka. AtomHas ¢pusuka. dusnka tBepaoro tena. Ousuka
aTOMHOTO siipa ¥ 3JeMeHTapHbIX yacTull. - M.: Actpens: ACT, 2002.

6. Uponos Urops EBrenneBuy. 3anaun nmo odeit Gpusnke: YuebHoe mocodue 1jst By30B.
- 8-e u3a.; DnekTpoHHbIe TeKCTOBBIE faHHbIe. - M.: BUHOM. JlaGopaTtopus 3uanuii, 2010.
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Llonoanumenvnasn aumepamypa:
1. CaBenbeB Urops Bragumuposud. Kypc obmieit pusuku: YaebHoe mocodue: B 3-x 1.
T. 1: Mexanuka. MonekynsipHas ¢pusuka. - 2-¢ u3j., nepepad. - M.: Hayka, 1982.
2. CasenbeB Urops Bnagumuposud. Kype obmieit pusuku: Yae6Hoe mocodue: B 3-x 1.
T. 2: DnexTpuuecTBo U MarueTusMm. Bomubl. Ontuka. - 2-¢ u3j., nepepad. - M.: Hayka, 1982.
3. CasenbeB Urops Biragumuposud. Kypc obmieit ¢pusuku: YaeoHoe mocodue: B 3-x 1.
T. 3: KBanroBas ontuka. AToMHas ¢usuka. Pusnka TBeporo tena. Pu3nka aTOMHOIO S1pa U
AJIEeMEHTapHBIX YacTHIl. - 3¢ u3j., ucnpan. - M.: Hayka, 1987
Pecypcor unghopmayuonno-menekommyrnukayuonnou cemu « Mumepremy:
1. 9bC PYJIH u croponnue ObC, Kk KOTOPBIM CTYJEHTbl YHUBEPCUTETA UMEIOT IOCTYII
Ha OCHOBAHUH 3aKJIIOYSHHBIX JJOTOBOPOB
- OnektTponHo-oubnuotTeunas cucrema PYJIH — Ob6C PYIH
http://lib.rudn.ru/MegaPro/Web
- ObC «YHuBepcurerckas 6ubdanoreka onnain» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBC «Koncynbrant crygeHaTay www.studentlibrary.ru
- OBC «Tpowutkuit MmocT»
2. Ba3el TaHHBIX ¥ TOMCKOBBIE CUCTEMBI
- OJIEKTPOHHBIN (POH]I MPABOBON M HOPMATUBHO-TEXHUYECKOHN JTOKYMEHTAIIHI
http://docs.cntd.ru/
- mouckoBas cuctema Sumexc https://www.yandex.ru/
- mouckoBas cuctema Google https:// www.google.ru/
- peeparuBHas 6a3a gaaabix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvl 05t CAmMoCmMosmenbHol pabomuvl 00YHaAOWUXCSL NPU
0CB8OCHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nexuuit no nuciuriivae « Duzukay.

* - Bce y4eOHO-METOIMYECKUE MATePHUAIIbI JJII CAaMOCTOSATEILHON PaboThl 00yJaArOIIMXCS
pPa3MENIarTCsl B COOTBETCTBUU C ACUCTBYIOIIUM MOPSAIKOM Ha ctpaHulle auciuuiiHsl B TYUC!

8. OLIEHOUYHBIE MATEPHAJIbI Y BAJLJIbHO-PEUTUHI OBASI CUCTEMA
O EHUBAHHUA YPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHIIUM 110

TACIHATIINHE

OHCHOLIHBIG MaTrcepuajibl H 6aHHBHO'peﬁTHHFOBaH cucteMa* OLICHHWBAHHA YPOBHA
C(bOpMI/IpOBaHHOCTI/I KOMHCTGHHHI;'I (‘laCTI/I KOMHeTeHHHﬁ) II0 UTOraM OCBOCHHA AUCHHUIIIIMHBI

«Dusukay npeacrasieHsl B [Ipunoxkennn k HacTosieil Paboueii mporpaMMe AUCIUILTUHBL.
* - OM u BPC ¢dopMupyroTcst Ha OCHOBaHUU TpeOOBaHUN COOTBETCTBYIOIIETO
JIOKaJTbHOTO HOpMaTUBHOTO akta PY JIH.
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PA3PABOTYHK:

noueut UOUT

KpaBuenko Huxkoumaii
IOpbeBuu

Jonxcnocmos, BYIT

PYKOBOJIUTEJIb BYII:

n.0. nupexropa UOUT

Iloonuce

Damunus U.0.

KpaBuenko Huxkomaii
KOpbeBuu

Honoxcnocmo BYII

PYKOBOJIUTEJIB OII BO:

Houent

Ioonuce

Damunus 1.0.

ITapaxuna Enena
AJlekcaHIpoBHA

Honoxcnocmo, BYIT

Iloonuce

Damunus 1.0.
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