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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JucuumiuHa «@u3uka» BXOAUT B Iporpammy OakanaBpuaTa «IKOJIOTUS M YCTOMYMBOE
pazButue» no HampasiaeHuro 05.03.06 «Dxonoruss ¥ TPUPOJOIOIL30BAaHUE» U H3y4daeTcs B
cemectpe Kypca. JucnurummHy peanu3yer HayuHo-oOpa3oBaTelbHBI WHCTHTYT (U3HUECKUX
HCCIEA0BAaHUN U TEXHOJIOTWH. JIMCUMIUIMHA COCTOMT U3 4 pa3feloB U 52 TeM W HalpaBieHa Ha
W3YYCHHE JIOTHYECKH OOOCHOBAaHHOW (DM3MYECKOW KAPTHUHBI MHPA, MAaCcCHBAa TEOPETUUYECKUX
3HAHUU C IPUPOTHBIMU OOBEKTAMHU U aHAJIOTaMU, 0a30BbIX MOHATUN COBPEMEHHOU (PU3UKU.

[lenpo OCBOCHHS AMCHUILINHBI SBISETCS (POPMUPOBAHUE Y CTYIEHTOB CHCTEMBbI HAYYHBIX
3HAHUA U 001enpodecCHOHATBHBIX HABBIKOB, HEOOXOAMMBIX [IJISl PELICHUS KOHKPETHBIX
(U3MYECKUX M MATEeMATHUYECKUX 3a/1a4, BBISBICHUS (U3NYCCKUX OCHOBAHUN MATEMaTUYECKUX
Mozenel W Ap., co3AaHHME ONArONpHATHBIX YCIOBUM 11 CaMOpPa3BUTHS  CTYIIEHTOB,
(hopMUpOBaHHE YMEHHUS BBIACISATH TJIABHOE MPU TIOCTPOSHUU MATEMAaTUICCKUX MOJICIICH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIJIMHbBI

OcBoeHne mucHUIUIMHBI «®DU3MKa» HANMpaBIEHO Ha (QOPMUPOBAHUE Yy OOYYAIOIIMXCS
CJIETYIOIINX KOMIETeHUIUH (YaCTH KOMIIETEHIIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOWUXcs npu O0C80eHUU
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopsl J0CTHKEHHS] KOMIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW IHUCIUILIIHEI)

OIIK-1.1 3naTh 6a30BBIC OCHOBH (DYHIAMECHTAIBHBIX Pa3aeiioB
HayK 0 3emJie, ecTeCTBEHHOHAYYHOTO 1 MAaTEMaTHUECKOTO [IUKJIOB
Cnocob6eH npuMeHsTh 0a30BbIE  |TIPH PEIICHHUH 3a]a4d B 00IaCTH 3KOJIOTHH M NPUPOIONIOIB30BaHNS;

3HaHUS QyHIaMEHTaIHHBIX OIIK-1.2 YMeTh npuMeHATh 0a30BbIC 3HAHHUS ()yHIAMEHTAIBHBIX
pasziesioB Hayk o 3emie, pasiesioB HayK 0 3emJie, €CTECTBEHHOHAYYHOTO U
OIIK-1 €CTEeCTBEHHO-HAay4YHOr'0 U MaTeMaTHUYECKOTO IIUKJIOB P PENICHUHU 3374 B 00J1aCTH
MaTEeMaTHYECKOTO IIUKJIOB IPH  [3KOJOTHUH U IPUPOOIIOIB30BAHNUS;
peleHny 3a1a4 B 06JacTu OIIK-1.3 Biagers 6a30BbIMU 3HAaHUAME (YHIaMEHTAIBHBIX

OKOJIOTYHU U TPUPOAOIIOJIB30BaAHUA |pa3acjiOB HAYK O 3eMJ'Ie, €CTCCTBCHHOHAYYHOT'O U
MAaTEMAaTUYCCKOT0O HUKJIOB ITPU PCUICHUU 3a/1a4 B obyactu
OKOJIOTUU U TPUPOAOTIOJIB30BAHNA

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuuruimHa «Du3nka OTHOCUTCS K .

B pamkax oOpa3oBaresnbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydaIOIIMECs TaKKe
OCBaMBAaIOT JApYyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO

3aIlJTaHUPOBAHHBIX PE3YJILTATOB OCBOCHUA JUCHUITIIMHBI «DU3HKay.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IpenmecrBylomue Iocaenyromue
Mudp Haumenosanne uncll)mlimnﬂufmolzlllynu, nncuunnn?{{l/;:loz[ynﬂ,
KOMIIeTeH U U s s
NPaKTHKH NPAKTUKH
Crnoco0OeH pUMEeHATh Matematuka; [IpenaumuioMHast mpaKkTHKa;
0a30BbIC 3HAHUS T'eonorus; IIpousBoacTBEHHAs IPAKTHKA;
OTIK-1 (hyHITaMEHTaTBHBIX Buonorus; Y4eOHas mpakTHKa
paszienoB HaykK o 3emile, DKOJIOT U, "TexHOT€HHBIE DKOCHCTEMBI";
€CTECTBEHHO-HAYYHOT'O U I'eorpadus; Tokcukonocus™*,
MaTEeMAaTHYECKOTO IIUKJIOB Bpeounvie u onacnuie




IIpenmecrByromue Hocaenywomue
HaunmenoBanue pea YOI AyTom
HIudgp JUCIUTITHHBI/ MOTYJIH, JUCIUTITHHBI/MOTYJIH,
KoMuereniim NpaKTHKH* NpPaKTHKH*

NPH PELICHUH 33/1a4 B
0071aCTH DKOJIOTHH U
MPUPOIOTIOIb30BAHNUS

eewecmaa 6
npomvluieHHocmu **,
IlouBoBeneHUE;

VYuenue o 6uochepe;
JlaramadToBeneHME;
OCHOBBI OMOXHMHH;
TexHOTreHHbIE CUCTEMBI U
9KOJIOTUYECKUHN PHUCK;
XUMUS OKPYKAIOLIEH Cpeibl;
Panuoskomnorus;
DKoJoruueckast FeOXUMHUS;
Buoreorpadus;

MeToabl KOHTPOIIS COCTOSTHHS
OKpY’KaroIieH cpesl;
Buopaznoobpasue;

Taorcenvie memainvl 8
okpyacarouseli cpede*™;
Iecmuyuowi 6 oxpyaicarowetl
cpede*™;

Yuenue 06 ammocghepe™™;
Knumamonozusn **,

Yuenue o eudpocepe™*;
Tuoponocus™*;
Dkonoeuueckasn ceogpusuxa™*;
Duzuka oxpyscarouert
cpeovr **,

Mertoasl MaTeMaTHYECKON
CTaTHCTHKH,

XUMHUUYECKHUE OCHOBBI
NPUPOIHBIX ¥ TEXHOTCHHBIX
TPOIIECCOB;

* - 3aMONHAETCS B COOTBETCTBUM ¢ MaTpuueit kommnereniuii u CYII OII BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI



5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

HaumenoBanue
pasaeaa Copep:xanue pa3aesa (TeMbl) Bupn yueOHoii paGoThI*
JAUCHMILTHHBI

Homep
pa3nena

Kunematuka MatepuaabHOI
TOYKH. MeXaHU4eCKoe
JBIOKEeHUE. MartepuanbHas
Touka. CucTeMa oTcuera.
IIpsimonuneitHoe u
KPUBOJINHENHOE,
paBHOMEPHOE U ITEpEMEHHOE
nBkeHue. CKopocTsb,
nepeMeIeHne, myTh,
TPaeKTOpHs, YCKOPCHHE.
HopwmansHoe n kacaTensHOe
YCKOpPEHHE.

11 JIK, JIP, C3

JluHamuka MaTepuanbHOU
TOUYKU M CUCTEMBI
MaTepHaJIbHBIX TOYEK.
Ilepselii 3akoH HproTOHA.
WNHuepuunanbHble CUCTEMBI
oTcueTa. Macca 1 UMITYyJIbC.
Bropoii 3akon HeloToHa B
muddepeHnmaIpHOl Gopme.
Curna Kak pou3BOIHAS
uMmnyibca. TpeTuil 3aKkoH
Herotona. Cucrema
MaTepHaTIbHBIX TOYEK; IEHTP
Macc U UMITYJIEC CHCTEMBI.
Teopema o JBUKEHUU
[IEHTpa Macc. 3aKoH
Paznen Mexarka COXpaHEHHUs UMITYJIbCa

1 CHCTEMBI MaTepPHAIBHBIX
TOYeK. Y paBHEHHE
Meuiepckoro. @opmyna
[{nonkoBckoro

1.2 JIK, JIP, C3

Pabora u sreprus. Pabora
MIOCTOSIHHOM U IEpEMEHHOM
CHUJIBL. MOIIHOCTb.
IloTeHuanbHBIC U
HENOTEHI[UAJIHHBIE CUJIBI.
IToTenmuansHas u
KHHETUYEeCKast YSHEPTHsl.
3aKoH COXpaHEHUs
MEXaHUYECKOM dHEPTHUU.
TpeHue CKONbKEHUSI.
Juccumanus MexaHU4eCKOH
sHepruu. LlenTpanbHblit
a0COJFIOTHO YNpYyruil U
HEyNpyrui yjaapel.

1.3 JIK, JIP, C3

BpamarensHoe nBrxkeHne
tena. [loctynarensHoe u
BpamaTeabHOe JBIDKEHUE
Tena. YIioBoe
TepeMeIeHne, yriioBas
CKOpOCTB, YTIIOBOE
yckopenue. BpamatenbHbiit
MOMEHT. MOMEHT UHEPIUU
tena. Teopema ['toifrenca-
Iteitnepa. MomeHT

14 JIK, JIP, C3




Homep
pa3nena

HanmenoBaHnue
paznena
JUCIHUILTHHBI

Conep:xanue pasaesia (TeMbl)

Bua yueoHoi#i pa6oThI*

HUMITYJIbCa BPAIIAIOIIETOCs
Tena. Bropoi 3akoH
IVMHAMMKHA IS
BpaIaTeIbHOTO IBHKCHHUS
Tena. Pabora 1 MOIITHOCTH
MPY BPaaTeIbHOM
JIBMKEHHH. 3aKOH
COXpaHEeHHs] MOMEHTa
UMIynbca. [ MpOCKOIBI M UX
MIPUMEHEHHE.

['paBUTAlIMOHHBIE CHUJIIBI.
Cusl nHEepUUU. 3aKOH
BCEMHUPHOTO TATOTCHUSI.
I'paBuTanmonHoE MMOITE.
Crita TSOKECTH U BeC Tela.
HesecomocTh. PaGoTa crute
TSOKECTH TIPH TIEPEMEIICHUN
TeNa B TPAaBUTAIIIOHHOM

15 noJie 3eMiu. 3aKOHbI
Kemnnepa. [1epBast u BTopas
KOCMUYECKHE CKOPOCTH.
HewunepuuanbHbie CUCTEMBI
otcyera. llenTpoOexxHas u
KOPHOIIMCOBA CHJIa HHEPIIUHI
BO BpAIAIOMICHCS CHCTEME.
JIBmkeHue TeN BOMM3U
MTOBEPXHOCTH 3eMITH.

JIK, JIP, C3

OCHOBBI cIEUATILHON
TEOPUH OTHOCHUTEIEHOCTH.
[octynarel cieunanbHOM
1.6 TEOPUH OTHOCHUTENIEHOCTH.
IIpeobpaszoBanus Jlopenua.
OTHOCHUTEIBHOCTE JIUH U
HWHTEPBAJIIOB BPEMCHHU.

JIK, JIP, C3

Yupyrue cBoiicTBa
crutonrHbIX cpea. Konebanus
JacTuIlpl. Buasl ynpyrux
nedopManuii: pacTsHKeHHE,
CIBWT, Kpy4eHHE, 00beMHOE
pacuIupeHne 1 cxaTHe.
3axoH ['yka mis ynpyrux
nepopmanuii. Moayib

1.7 Onra. Moayns cnpura.
Koaddumument ITyaccona.
IIpocroe rapmonudeckoe
KosrlebaHne. DHeprust
KOJICOJTIOIICHCS YaCTHIIBI.
Masrtauku. CBOOOTHBIC
3aTyXarolue KoJeOaHus.
BrinyxIeHHBIC KOTCOaHHUS.
Pe3onanc.

JIK, JIP, C3

MexaHndeckue BOJTHEL.
DNeMEeHTBl aKyCTHKH.
Berymas BosHa.
[Tonepeunslie 1 MPOJOJIBHBIE
1.8 BOJIHBEL. O THOMEPHOE
BOJTHOBOE YpaBHECHHE.
[IpononbsHbIE BOJIHBI B
TBepIOM Tese. BosHbl B
ra3ax u ;xuakoctsax. [Totox

JIK, JIP, C3




Homep
pa3nena

HanmenoBaHnue
paznena
JUCIHUILTHHBI

Conep:xanue pasaesia (TeMbl)

Bua yueoHoi#i pa6oThI*

SHepruu OeryIei BOJTHEI.
WnTepdepeHmys BoH.
Crostane BOJIHBI. Y 1apHbIE
BOJIHBL 3BYK. CKOpPOCTh
3ByKa. 3aBUCHMOCTb
CKOPOCTH 3BYKa OT YIPYTUX
CBONCTB cpenbl. Bricora,
TeMOp, HTHTEHCUBHOCTD U
TPOMKOCTb 3BYKa.
VYIpTpasByK U €ro
IPUMEHEHHE.

Pazgen

MonekynspHas
¢u3nka

2.1

Kunernyeckas Teopust
ra3oB. MeanpHbIil ras.
YpaBHEHHUE COCTOSHUS
nreanpHoro raza. OcCHOBHOE
ypaBHEHHE KHHETHICCKOH
Teopuu ra3oB. CpenHss
KBaJpaTUYHAs, CPCTHSISI U
HanOoJiee BeposTHas
CKOPOCTH MOJIEKYIL.
MakcBeII0BCKOE
pacmpenesneHue  MOJEKyI
ra3a 1o CKOpOCTSIM.
Bapometpuueckas ¢popmya.
Pacnpenenenue bonpimana.

JIK, JIP, C3

2.2

3aKOHBI TEPMOJMHAMUKHU.
TepmonuHaMuueckue
cucreMsl. Pabora npu
M3MEHEHHH 00bEMa rasa.
[lepBoe Hauano
TEPMOAVHAMHUKH.
BuyTpeHHss sHeprus
HIeaJbHOTO ra3a.
TernoeMKkoCcTs IpU
MOCTOSSHHOM 00BbEeMe U ITpH
MOCTOSIHHOM JaBJICHUH.
PaBHOBECHBIE N
HEPaBHOBECHBIE IIPOLIECCHI.
Bropoe Hauano
TEPMOJVHAMHUKH.

JIK, JIP, C3

2.3

Mertobl TEPMOJIMHAMUKHY.
[TonsTre sHTpONIUHU
uaeanbHoro raza. Csi3b
DHTPOITHH C
TEepPMOJUHAMUYECKON
BEPOSITHOCTHIO COCTOSTHHS
cucrtemsl. Bo3zpacranue
SHTPOIIMU B U30JUPOBAHHOU
cucteme. TpeTbe Havyao
TEPMOJIMHAMUKHU.
AnmabaTHyecKuii mpoIiecc.
VYpasuenue Ilyaccona.
PaboTa, Teruiora u
M3MEHEHUE BHYTPEHHEH
SHEPTHUH MPHU U30TpoIIeccax
B HjeaJIbHOM rase. Yucio
CTeTnIeHe CBOOOIbI
modsekynbsl. [ukn Kapro.
KIIJI uukna Kapno.

JIK, JIP, C3

2.4

SIBnenus nepeHoca.

JIK, JIP, C3




Homep
pa3nena

HanmenoBaHnue
paznena
JUCIHUILTHHBI

Conep:xanue pasaesia (TeMbl)

Bua yueoHoi#i pa6oThI*

TennonpoBoAHOCTb, 3aKOH
®Dypoe, ko3 durmeHt
TETIONPOBOIHOCTH.
duddyzus, 3axon Ouka,
kodpunuent auddysnu.
CBsI3b TEIUIONPOBOAHOCTH U
Juddy3un nneaabHOro rasa.

2.5

PeanbHsle ra3sl. [otennman
MapHOTO
MEXMOJIEKYJISIPHOTO
B3auMojeicTeus Jlenapnaa-
JxoHca. YpaBHenue Ban-
nep-Baanbsca. Kputnueckas
Touka. [IpuBenenHas popma
ypaBHeHHs BaH-nep-
Baanbca. 3akon
COOTBETCTBEHHBIX
cocrostHUH. Dddekr
Jxoyna-Tomcona. Touka
uHBepcun. CxKIDKEHHE
ra3os.

JIK, JIP, C3

2.6

Teepable Tena.
Kpucrannmueckue u
amopdHubie Tena. Tursl
KPUCTAJUTHICCKAX

CTPYKTYp: HOHHAs,
aTOMHasl, METaJUTHIecKas
MOJIeKyTspHasi. THUIIBI
CBsI3el B KpHCTAJLIE.
TemnoeMKoCTb TBEpABIX TeEIl.
3akon Jltononra u I[1tu.
Toueunsle neeKTsl B
KpHCTalIax: BaKaHCHH,
MPUMECH BHEJIPEHUS,
MIPUMECH 3aMeIIeHUsI.
KpaeBbie 1 BUHTOBBIE
JTUCITOKAIINH.

JIK, JIP, C3

2.7

Kunkoctu. XapakTepucTuka
JKUJIKOTO COCTOSTHHSL.
[ToBepxHOCTHBIN croii
s*kuakocTy. IloBepxHOCTHOE
HaTspbKeHue. JlaBieHue
KpUBOI IOBEPXHOCTH
xuakoctu. Popmyia
Jlanunaca. Kanwsipasie
sBrieHus1. CMavyMBaHMe
TBEPAbIX IOBEPXHOCTEM.
[ToBepXHOCTHO-aKTUBHBIE
BEIIIECTBA, UX CBOMCTBA U
MpPUMEHEHHUE.

JIK, JIP, C3

2.8

®a3oBble IEPEXOBI.
TepmomuHaMuieckue Qasbl.
Ycnosue paBHOBecHs (a3.
®a3oBbIe MIEPEXObI IEPBOTO
pona. JIunus paBHOBecHUs
(a3 (bunoganp). JInarpamma
COCTOSIHUI
OJTHOKOMIIOHEHTHOTO
BelecTBa. TpoiitHast Touka.
Kpurnueckas Touka.

JIK, JIP, C3




Homep
pa3nena

HanmenoBaHnue
paznena
JUCIHUILTHHBI

Conep:xanue pasaesia (TeMbl)

Bua yueoHoi#i pa6oThI*

YpaBuenue Knanelipona-
Knayswnyca. 3aBucumoctsb
JIaBJIEHMSI HACHIILIEHHOTO
rapa oT TEMIIEpaTyphl.
TepmoauHamuyeckas
YCTOWYHBOCTbH (ha3bl.
CnuHoaanb.
MertacTabuibHbIC (ha3bl.
Ilepexon xuaKOCTH-TIAP MO
ypaBHeHUI0 BaH-zep-
Baansca. M3oTepmbl Ban-
nep-Baanbca. B3peiBHOE
KHUIIEHUE.

Paznen
3

DEKTPUUECTBO
Y MarHeTu3m

3.1

DIEKTPOCTaTUUECKOE NOJIE.
DNEeKTPUUECKOE, MATHUTHOE
U 3JIEKTPOMArHUTHOE TOJIE.
3apsaapl. DneMEHTapHbINA
3apsa. 3aKOH COXpaHEHUs
3apsna. 3akoH Kynona.
DneKTpocTaTHYecKoe THoJe.
Hanpsi>x€HHOCTh U cUIOBBIE
JIUHUH TIOJIA.
[ToTeHumanbHbIN XapakTep
3JIEKTPOCTATHYECKOTO MOJISL.
ITorennuan. CooTHOLIEHHE
MEXAY HanpsKEHHOCTHIO U
noreHuuanoM. IlpoBoaHukH
B AJIEKTPUYECKOM II0JIE.
WHaykuust 3J1eKTpUuyecKoro
nosst. ITorok BexkTOpa
nHaykuuu. Teopema
Octporpazckoro- ['aycca.
CBs13b MEXY
IOBEPXHOCTHOM
IUIOTHOCTBIO 3apsijia U
HaNpPsLKEHHOCTBIO OIS
BOJIM3W TIOBEPXHOCTH
3apsSKEHHOT0 NPOBOJAHUKA.

JIK, JIP, C3

3.2

[Mone 3apsKeHHBIX
MIPOBOTHUKOB U
KOHJIEHCATOPOB.
DNEeKTPOEMKOCTh
IIPOBOJHUKOB U
KoHJieHcaTopos. [lone
3apsKEHHOU TJIACTHUHBI.
ITone mockoro
KOHJICHCATOpa. DHEPTHUs
97EKTPUUECKOTO MO,
IMnotHocTs 3HEprum. Ione
cepruecKoro
koHzeHcaropa. [Tone
YeIUHEHHOMH cepbl.
3aBUCUMOCTb MEXIY
MIOBEPXHOCTHOM
TUTOTHOCTBIO 3apsizia v
KPUBU3HOW MOBEPXHOCTH
3apsHKEHHOT0 TIPOBOHUKA.
[Tone uunuHapHUYECKOTO
KOHJIEHCaTOopa.

JIK, JIP, C3

3.3

JuanexTpuku.

JIK, JIP, C3




Homep
pa3nena

HanmenoBaHnue
paznena
JUCIHUILTHHBI

Conep:xanue pasaesia (TeMbl)

Bua yueoHoi#i pa6oThI*

Husnexktpuueckas
MPOHUIIAEMOCTh
JIV3IIEKTPUKOB.
DNeKTPUIEeCKUt MOMEHT
nunois. [onspuszanus
JUAIIEKTPUKOB. BekTop
HOJISIPU3ALIUY.
Hanpsok€HHOCTD
JIEKTPUYECKOTO 1OJIA B
nuanexTpuke. [lonspHslie u
HETIONSPHBIE TUIEKTPUKH.
3aBUCHMOCTH
JIVRIIEKTPUIECKOH
MPOHUIIAEMOCTH
JIV3JIEKTPUKA OT
TEMITEPaTyPHI.
CerHeTo3J1eKTPUKH U UX
cBoictBa. [Ipsamoii u
00paTHBIN Mbe303(pHEKT.
IIpumenenue
MIbE303JEKTPUKOB.

3.4

3aKOHBI TOCTOSIHHOTO TOKA.
Cuna ¥ II0THOCTh TOKA.
3akonsl Oma u JIxoyis-
Jlenna; nuddepeHnmanbHas
(hopMa 3THX 3aKOHOB.
DNEKTPOIBIKYINAS CHIIa
ucTouHnka. 3akon OMa JuIst
uenwu, coaepxareid SC.
[MpaBuna Kupxroda s
Pa3BETBIEHHBIX
3JIEKTPUUYECKUX LENeH.

JIK, JIP, C3

3.5

DNEeKTPOHHBIE CBOHCTBA
METaJIoB. MeTasbl,
JIUDJICKTPHUKH,
TMOJYIIPOBOAHUKH.
BripoxxaeHHbII

3H€KTpOHHBII>'I ra3 B METaJlje.

Oueprusa Oepmu.
OIeKTPONpPOBOIHOCTh
METaJUIOB. 3aBUCUMOCTh
AIIEKTPUIECKOTO
COTIPOTHBIICHHS METAJIIOB
OT TEMIIEPATYPBI, IPUMECE
1 nedexToB
KPUCTAJIIMYECKON
CTPYKTYPBHI.
CBepXIIpoBOIUMOCTb
METAaJUIOB.
BricokoTemneparypHas
CBEPXIPOBOAUMOCTE.

JIK, JIP, C3

3.6

KoHTakTHbI€ siBIIEHUS B
MeTauiax. Pabota BeIxoma
3JIEKTPOHA U3 METaJlIa.
KonrakTHas pa3HocTh
noTeHuaios. Tepmornapa.
TepMoaIeKTpOABHKYIIIAS
cuna. M3amepenue
TeMIIepaTypbl TEPMOTIAPOH.
O¢ddekr [lenpThe U ero

JIK, JIP, C3
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Homep
pa3nena

HanmenoBaHnue
paznena
JUCIHUILTHHBI

Conep:xanue pasaesia (TeMbl)

Bua yueoHoi#i pa6oThI*

IPUMEHCHHE.

3.7

DNeKTpUIECKUil TOK B
BaKyyMe.
TepMoaIeKTpOHHAS
smuccus. BakyyMHBbI# quon.
BoabT-amnepHas
XapakTepUCTUKa AUOJA.
Poik 06bEMHOTO 3apsina.
®opmyina Pugapacona.
BaxyymHblii TpHOZ,.
XapaKTepUCTHKHU U
napaMeTpsl TPUOJa.

JIK, JIP, C3

3.8

ITonynpoBoaHUKH.
[MonynpoBOJHUKOBEIC
marepuansl. [upuna
3anpeEHHON 30HBI
MOTYTIPOBOJHUKA.
CobcTBeHHAs
JIEKTPOIPOBOIHOCTD
MOJIYIIPOBOJHHKA.
[IpoBoaMMOCTS,
00yCIIOBICHHAS TPUMECIMHU.
JIOHOpHBIE U aKLIENTOPHBIE
MOJIYTIPOBOJHUKH, I-P
nepexon AByX
MOJTYTIPOBOJHHUKOB.
[MonynpoBoJHUKOBEIE
JIIOJIBL.

JIK, JIP, C3

3.9

DNIEeKTPUYECKUN TOK B Tase.
Honmnzamnus raza.
HecamocTtosiTenbHBINH
ra3oBbli pa3ps.
DNIEeKTPONPOBOTHOCTH Ta3a.
Buabl caMOCTOSITENbHBIX
pas3psioB: TIICIOLIUH,
HCKPOBOM, KOPOHHBIH,
nyroBoi. [1na3zma u eé€
OCHOBHEBIC MTAPAMETPHL.

JIK, JIP, C3

3.10

MarnutHoe moe.
Marunutnoe nosie. Cuta
Jlopenna. Unaykuus u
HanpsKEHHOCTh MarHUTHOTO
nonst. 3akoH buo-Casapa-
Jlanutaca. ITone kxpyroeoro u
IPSIMOJIMHENHOIO TOKOB.
MaruuTtHOe noJie Topouaa u
cosieHouia. Buxpesoit
XapakTep MarHUTHOTO TIOJISL.
3axon Amrepa. Crna
B3aUMOJEHCTBUS IITMHHBIX
napajuiesIbHbIX
MIPOBOJHHUKOB C TOKOM.
MarHuTHBIE MOMEHT
KOHTYpa ¢ TokoM. [leiicTBue
MarHMTHOTO MOJISl HA KOHTYP
C TOKOM. MarHuTHbIH OTOK.
Hupkynsuust BeKTOpa
MHAYKIMHY MarHUTHOTO
0JISL.

JIK, JIP, C3

3.11

DNIeKTpOMarHUTHAS

JIK, JIP, C3
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Homep
pa3nena

HanmenoBaHnue
paznena
JUCIHUILTHHBI

Conep:xanue pasaesia (TeMbl)

Bua yueoHoi#i pa6oThI*

nHaykuys. Ipunauser
BO3HHUKHOBEHHS 3.11.C.
UHAYKIUH U
MHIYKIIMOHHOTO TOKa. 3aKOH
®apanes u npaswio JleHna.
O/1C unayKIMu npu
JIBIDKEHUH ITPOBOJIHUKA U
BpalllCeHUH KOHTYypa B
OJTHOPOJTHOM MAarHUTHOM
nosne. MTHAyKTUBHOCTH
KOHTYypa. J.1.C.
CaMOUHIYKIWH.
CamMouHAyKIUS IpU
3aMBIKaHUU U PA3MBIKAHHH
Hernel NOCTOSHHOIO TOKA.
OHeprust MarHUTHOTO MOJI,
IUIOTHOCTb DHEPTUU.
B3auMHas HHAYKIUS IBYX
KOHTYpOB. BuxpeBsle TOKU.
CkuH-3QdeKT.

3.12

MaruutHble CBOICTBA
BelecTBa. Hamarnuuusanue
BelecTBa. Bekrop
HaMarHMYEHHOCTH.
DJeMEHTapHblE  TOKHU
Awmnepa. /luamarHeTuku u
MapaMarHeTHKH.
3aBUCUMOCTh
HaMarHM4eHHOCTU
MarHeTHKOB OT
HanpsKEHHOCTH
MarHUTHOTO TIOJI U
Temnepatypsl. CBoiicTBa
(dheppomaraernkoB. Touka
Kropu. MarHuTHBIH
TUCTEPE3HNC.

JIK, JIP, C3

3.13

3apspKeHHBIC YaCTHIBI U
IU1a3Ma B MarHUTHOM 1
anexTpuaeckom noie. Cuia
Jlopenna. [IBnxenue
3apsHKEHHOM 9acTHIBI B
MarHUTHOM II0JIE.
YcekopuTenu 3apsKeHHBIX
gactul. Macc-
CIEKTPOCKOTIHSI.
DNeKTPOHHOTyYeBast
TpyOka. [lmazma B
MarHuTHoM roje. Tox B
wiasme. [Tnaa-3dpexr.

JIK, JIP, C3

3.14

DNEeKTPOMArHUTHBIE
kosieOanus. KonebaTenbpHbII
koHTYp. CBOOOIHBIE
KOJICOaHHUs B KOHTYpE.
BrinyxIeHHBIC KOTCOaHHUS.
JIoOpOTHOCTH KOHTYpA.
AKTHBHOE COTPOTHUBIICHUE,
EMKOCTb ¥ HHIyKTUBHOCTbH B
L[ENU IEPEMEHHOT0 TOKA.
[TepemennbIii
JJICKTPUYCCKUIT TOK.

JIK, JIP, C3
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Homep
pa3nena

HanmenoBaHnue
paznena
JUCIHUILTHHBI

Conep:xanue pasaesia (TeMbl)

Bua yueoHoi#i pa6oThI*

Pe3onanc TokoB. Pe3onanc
HanpspkeHui. Mimnenasc.
MommHocTs npu
MIEPEMEHHOM TOKE.

3.15

OJIeKTPOMAarHUTHBIC BOJIHBI.
OJIeKTPOMAarHUTHBIC BOJIHBI.
YpaBHeHME MpOCTEUIIEH
3JIEKTPOMAarHUTHOM BOJIHBI B
OOBIYHOM U B
muddepennmansHON
dhopmax. CkopocTh
pacnpocTpaHeHUs
3JIEKTPOMArHUTHBIX BOJIH.
DHeprus 3J1eKTPOMarHUTHOM
BoJIHBIL. BexTop YMmoBa-
Io¥iHTHHrA.

JIK, JIP, C3

3.16

YpaBHenus Makcsemna. Tok
cmemenus. [lepsoe
ypaBHeHHe MakcBeiua.
BuxpeBoe anekTpudeckoe
noJie. Bropoe ypaBHeHue
Maxkcsenna. Cuctema
ypaBHeHH MakcBeiuia B
UHTETPAJILHOU U
nmuddepeHmaIpHOM Gopme.

JIK, JIP, C3

Pazgen

OnTHKa,
aToMHas
¢usmka,
3JIEMEHTHI
sIIepHON
[iN7k37078

4.1

3aKOHBI T€OMETPUUECKON
ontuxu: CHemtnyca,
OTpaXXeHUs CBETa,
HPSIMOJIMHEHHOTO
pacnpocTpaHeHHs CBeTa,
HE3aBHCHMOCTH CBETOBBIX
Jy4deil.

JIK, JIP, C3

4.2

XapakTepUCTUKU TOHKUX
JUH3: GOKYCHOE
paccTosiHUe, ONTHYEeCKast
cuna. @opMmyJiia TOHKOU
nuH3bl. [IpaBuiia
MOCTPOEHHUSI M300paXKeHUil B
JIMH3E.

JIK, JIP, C3

4.3

doTomerpuueckue
BEJINYMHBI U X €AMHUIIBL:
CBETOBOI1 OTOK, CHJIA CBETA,
OCBEIIEHHOCTD, SIPKOCTH,
cBeTuMocTb. COOTHOIICHNE
JlamGepra. CriekTpanbHas
YYBCTBUTEJIBHOCTD
94eJI0BEYECKOTO II1a3a.
YBenuueHue ONTUYECKUX
pUOOPOB: JIYTIbI, THH3HI,
MHKPOCKOTIA, TEJIECKOIIA.

JIK, JIP, C3

4.4

[Tousarue
3JIEKTPOMATrHUTHOM BOJIHBL.
[Tnockue u chepudeckue
BOJTHBL.
MOHOXpPOMaTHYHOCTb.
[Ikana 35IeKTpOMarHUTHBIX
BOJIH. YpaBHEHHE
AIIEKTPOMArHUTHOH BOJTHBI
IUTs1 cheprudeckon u

JIK, JIP, C3
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Homep
pa3nena

HanmenoBaHnue
paznena
JUCIHUILTHHBI

Conep:xanue pasaesia (TeMbl)

Bua yueoHoi#i pa6oThI*

TIockoi BoiH. CKOpOCTh
pacmpocTpaHeHUs
3JICKTPOMAarHUTHBIX BOJH B
cpene. [Tonsate hazoBoit
TPYIIIOBON CKOPOCTH.
Bexrop YmoBa- IlokiHTUHTA.
O06BEMHas MIOTHOCTD
SHEPIUU JIEKTPOMArHUTHBIX
BOJIH.

4.5

Wnrepdepenuus. YcaoBus
HaOII0IeHUS
nunreppepenunn. [lonsrue
KOTepeHTHOCTH. OnTHYecKast
pasHOCTh X07a. Y CIIOBHS
MaKCHMyMa U MHHHUMYyMa
MHTEeHCUBHOCTH. CIIOCOOBI
HaOIIOEHNS
UHTEP(HEPEHIINH: METO
IOHra, 3apkano ®penens,
6unpusma OpeHens.
Wnrepdepenuns Ha
IUIOCKOTIAPaJIIeIbHBIX
IUTACTHHKAX U IUTAaCTHHKAX
MIEpEMEHHON TOJIIHMHBI.
Komnpua HerotoHa.
Wntepdepomerp
MaiikenbcoHna. JTajaoH
®abpu-Ilepo.

JIK, JIP, C3

4.6

Judpakmus ceera.
Jdudpakus Opereds.
Judpakuust GpayHrodepa.
ITpunuun I'toiirexca.
ITpunuun I'toiirenca-
Openens. Meron
30H Openens.
Mertoafrpadudeckoro
CIJIOKEHUSI aMIUTUTY .
Jdudpaxius Openens Ha
MPOCTEHIINX Nperpanax: Ha
KPYTJIOM OTBEPCTHH, Ha
KpYIJIOM JHCKe, Ha
PSIMOJIMHENHOM Kpatro
noJyrutockocTd. Crimpaib
Kopmto. Judpakums
®paynrodepa Ha HIeNy.
JudpakimonHas pemeTka.
Kpurepuii paspemmmoctu
Panes. Andpaknus
PEHTIEHOBCKUX JIy4deH.

JIK, JIP, C3

4.7

Tonorpadus. Meron
HOJTyYEHHS 1
BOCCTAHOBJIEHUS
HN300paKeHHUS.

JIK, JIP, C3

4.8

Hucnepcus. 3akon byrepa.
[Tornomenue BoiH B
KHUIKOCTAX U rasax.
Paccesnue cera. 3akoH
Pones.

JIK, JIP, C3

4.9

[Monspuzauus. Buas
TTOJIIPU3AITHH.

JIK, JIP, C3
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HanmenoBaHnue
paznena
JUCIHUILTHHBI

Homep

Bua yueoHoii padoThI®
pa3nena ay P

Conep:xanue pasaesia (TeMbl)

AGCoIOTHO Y€pHOE TETIO.
Cepoe Temno. 3akoH
cMmenieHns Buna.

4.10 JIK, JIP, C3

dorordpdexr. YpaBHeHHE
DOWHIITENHA IS
hotorddexra.

411 JIK, JIP, C3

D¢ dexr Kommrona.
KopnyckymnsipHo-BoTHOBOMH
nyanu3M. Bonuel ne bporins.

412 JIK, JIP, C3

[IpuHnun
HEOIPENEIEHHOCTH
[eiizenbepra.

4.13 JIK, JIP, C3

IToctynars! bopa.
KBaHToBBIE IEPEXOIBI.
Cepuu Jlaiimana, banbmepa,
[Namena, bpakkera,

Idyrna.

4.14 JIK, JIP, C3

4,15 ITonsTre ciuHa. JIK, JIP, C3

punuun [aynu.

4.16 ®DepMUOHBI U 0030HBL

JIK, JIP, C3

Craructuka ®epmu-Zlupaka

a7 n bose-DiiHmreiina.

JIK, JIP, C3

CTpoeHne aTOMHOTO SIIIpa.
Macca u 3HepTHs CBS3H
aToMHoro sjpa. Jledekr
Macc aTOMHOTO si/ipa.

4.18 JIK, JIP, C3

PannoakTuBHOCTSD.
PannoaktuBHBIN pacnal.
Snepuble cuinbl. MexaHuzm
JIEUCTBUS STEPHBIX CHUIL.
SInepHble peakuuu.

4.19 JIK, JIP, C3

4.20 ITpunin paboTsl Ja3epa. JIK, JIP, C3

* - 3anonHsgercs Toibko 1o QUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopuvie pabomut, C3 —
APAKMU4ecKue/CeMunapCKue 3aHsmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Crnennann3npoBaHHoOe
yueOHOe/1adopaTopHoe
odopynoBanme, I1O u
MaTepuabl 1J1s1 0CBOCHHSA
AMCUMILINHBI
(mpu HEOOXOAUMOCTH)

Tun aynuropuu OcHaleHue ayuTOpuu

Aynaurtopust sl TPOBEACHUS 3aHATUN
JIEKIIMOHHOT'O TUIIA, OCHAILICHHAS

Ayn. 408: Kommuiekr
CIIENUATIM3UPOBAHHON

JleximonHas KOMIUIEKTOM CIEIUATU3UPOBAHHON MeOenu; | MeOenn; BO3MOKHOCTh
JIOCKO# (9KpPaHOM) U TEXHHYECKUMU IMOJAKIIFOYEHUS IIEPEHOCHOT O
CpeJICTBaMH MYJbTUMEINA TPE3CHTALINM. MIPOEKTOPA
KomnbroTepHbIil Ki1acc 71 MPOBEICHUS
KOMHBI-OTCPHBII\/'I BaHHTI/IfI, FPYI‘I’HOBI:IX n I/IHI[I/IBI/II[yaJII:HBIX
CIace KOHCYJbTAIUH, TEKYIIETO KOHTPOJIS U

MIPOMEXKYTOUYHON aTTECTallMU, OCHAILIEHHAS
MepPCOHANLHBIMU KOMIBIOTEPaMU (B
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konmyecTBe [[lapamerp] miT.), qOocKoOM
(?KpaHOM) U TEXHUYECKUMU CPEICTBAMHU
MYJIbTUMEINA MPE3eHTaIUH.

AynuTtopus JIUIsl TPOBEICHUSI 3aHATUI
CEMHHAPCKOTr0 THMA, TPYNIOBBIX U
VHIMBUYAJIbHBIX KOHCYJIbTALHM, TEKYIIETO
KOHTPOJIA U MPOMEKYTOYHOM aTTECTaINH,

Ayn. 408: Komruiekr
CHEIHATH3UPOBAHHOM

Cemunapckas MeOEIH; BO3MOXHOCTD
OCHAIIlEHHAsI KOMILJIEKTOM
. MOJKJIFOYEHHUS IEPEHOCHOTO
CIeIMaTu3UPOBAHHON MeOeIH U
MIPOEKTOpa
TEXHUYECKUMHU CPEACTBAMU MYJIbTUMEINA
MIPE3CHTAIIHH.
AynuTopus LISl CaMOCTOSATENBHON pabOTHI
Y p P Ayn. 408: KoMmruiekr
oOy4Jaronuxcs (MOYKET UCTIOJIB30BATHCS TS .
Jns . CIIELUAJIN3UPOBAHHON
. | MpoBeneHUs CEeMUHAPCKUX 3aHSATUH U
CaMOCTOSITENLHOM . MeOeIn; BO3MOKHOCTh
KOHCYJIbTAIIHi ), OCHAIIICHHAs! KOMILIEKTOM
paboTsl MOAKJIIOUEHUS TIEPEHOCHOTO

CHeIUaIu3upPOBaHHON MeOen U

[IPOEKTOPA
KoMmIbroTepamu ¢ goctynom B JUOC. p P

* - ayauTOpHS I CAaMOCTOATENFHON paboThl oO0ydatontixcs ykaszpiBaercss OBA3ATEJIBHO!

7. YAEBHO-METO/JUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJIMHbBI

OcnosHas numepamypa:

1. CaBenwseB Urops Bnagumuposuu. Kypc obmeii pusuku: YuebHoe mocodue st
BTY30B: B 5-Tu k1. Ku. 1: Mexanuka. - M.: Actpens: ACT, 2002, 2003, 2004, 2006.

2. CasenbeB Urops Bragumuposuu. Kypc obmieit pusuk: MonekynspHas ¢pusuka u
tepmoanHamuka: B 5- tu kH.: YueOHoe mocobue s BTy30B. KH. 2. - M.: Actpens: ACT, 2001,
2003, 2002.

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

4. CasenbeB Urops Bnagumuposuu. Kypc obmieit puszuku: YueGHoe nocobue s
BTYy30B: B 5-T kH. KH. 4: Bonnbl. Ontuka. - M.: Actpens: ACT, 2002

5. CasenbeB Urops Brnagumuposuu. Kypce oOmieit ¢pusnku: YuebHoe nocobue ais
BTY30B: B 5-Tn kH. Ku.5. KBanroBas ontuka. ATtomHas ¢pusuka. ®usuka tBepaoro rena. Pusnka
aTOMHOTO Spa ¥ 3JIEMEHTAapHBIX yacTull. - M.: Actpens: ACT, 2002.

6. Uponos Urops EBrenbeBuu. 3agaun no oduieit ¢pusnke: YuedHoe nmocodue AJis By30B.
- 8-e u31.; DneKTpoHHbIe TeKCTOBbIEe AaHHbIe. - M.: BUHOM. JlabopaTopust 3Hanuii, 2010.
Hononnumenvnas aumepamypa:

1. CaenbeB Urops Branumuposud. Kypce obmieii puznku: YuebHoe nocodue: B 3-x T.
T. 1: Mexanuka. MonekyisipHas pusnka. - 2-¢ u3j., nepepad. - M.: Hayka, 1982.

2. CasenbeB Urops Bnanumuposuu. Kypce obuieit pusuku: YuebHoe nocodue: B 3-x T.
T. 2: DaekTpudecTBO U MarueTusM. Bomabl. Ontuka. - 2-¢ u3j., nepepad. - M.: Hayka, 1982.

3. CaBenweB Urops Bnagumuposuu. Kypc obmeii pusnku: Yae6Hoe mocodue: B 3-x T.
T. 3: KBanroBas ontuka. ATomHas ¢pusuka. Gusmka tBepaoro tena. Pusznka aToOMHOTO A1pa U
AJIEeMEHTapHBIX YacTHll. - 3€ u3J., ucnpas. - M.: Hayka, 1987
Pecypcwr ungopmayuonno-menexommyHuKrayuonHHou cemu « Mnmepnemny:

1. ObC PY1H u croponnne OBC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYI
Ha OCHOBaHUH 3aKJIIOYEHHBIX JOTOBOPOB

- DnekTponHo-6ubmnoreunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

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

- OBC IOpaiit http://www.biblio-online.ru
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- OBC «KoncynbTaHT cTyfeHTta» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QIIEKTPOHHBIN (POHI TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAI[UU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0 camoCmosmenbHou pabomol 0OVUAOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nekuunii no nucuuminie «Ousukay.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHU € JEMCTBYIOUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!
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