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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

HucuuiuinHa «®u3uka» BXOIUT B MIporpaMMmy OakanaBpuaTa «IKOJOTUS U YCTOWYMBOE
paszButue» no HampasieHuto 05.03.06 «Okonorus U NpUPOAONOJIb30BAHUE» U HU3Y4YaeTCsl BO 2
cemectpe 1 kypca. Jucuumiuny peanusyer HayuHo-oOpa3oBaTeslbHBIM MHCTUTYT (PU3NYECKHUX
HCCIEAOBaHUM U TeXHOJIOTHH. JIMCHUIUIMHA COCTOMT U3 4 pa3ziesioB U 52 TeM W HampaBjeHa Ha
U3yYEHHUE JIOTMYECKHM OOOCHOBAHHOW (U3MUECKOW KapTUHBI MHPA, MacCHUBa TEOPETUYECKUX
3HaHUH ¢ IPUPOAHBIMH OOBEKTAMU U aHAJIOT'aMH, 0a30BBIX TOHATUH COBPEMEHHON (QU3UKH.

Iesnpt0 OCBOEHUS JUCLMIUIMHBL SBJIAETCS (DOPMUPOBAHHME Yy CTYJEHTOB CHUCTEMBI HAyUHBIX
3HaHUI u 00menpodecCHOHAIBHBIX HABBIKOB, HEOOXOAMMBIX [JIi DPELICHHUS KOHKPETHBIX
¢Gu3nYecKUX M MaTeMaTMYeCKHX 3a/ad, BbISBICHUS (PU3MUECKMX OCHOBAHUI MaTeMaTH4ECKUX
Mojened W Jp., CO3AaHUE OJIArONpPUATHBIX YCIOBUH JUIS CaMOpPa3BHTUS  CTYJICHTOB,
(dbopMHpOBaHKUE YMEHHS BBIIEISATH ITIABHOE IIPU IIOCTPOCHUU MaTeMaTUYECKUX MOJeNei.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

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

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu o0ce0eHuu
OUCYUNTIUHBL (Pe3VIbMambvl 0C80eHUS OUCYUNTIUHDL)

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

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

OIIK-1.1 3HaTh 6a30BbIe OCHOBBI (hYH/IAMEHTAJIBHBIX Pa3/IeliOB
HayK 0 3emJie, eCTECTBEHHOHAYYHOTI'0 1 MaTeMaTHYECKOTO [IUKIIOB
Crnioco0eH nmpuMeHsITh 6a30Bble  |MIPH PENICHUH 337129 B 00JaCTH SKOJIOTHH U MTPUPOIOTIOIH30BAHUS;

3HaHMS QyHIAMEHTaJIbHBIX OIIK-1.2 YMeTb NpUMeHATh 0a30Bbie 3HaHUS (YHIAMEHTAIbHBIX
pa3zenoB Hayk o 3emIe, pa3zenoB Hayk o 3eMIie, eCTeCTBEHHOHAYYHOTO U
OIIK-1 €CTECTBEHHO-HAyYHOTO U MaTEeMaTHYECKOTO ITUKJIOB IIPH PEIICHUN 33734 B 00JIacTh
MaTEeMaTHYECKOTO IIUKJIOB IIPH  |3KOJOTHH M MIPHUPOJONOIH30BAHNUS;
pelIeHnH 3a71a4d B 00JIacTu OIIK-1.3 BrageTp 6a30BbIMH 3HaHUSAMH (yHIAMEHTAIBHBIX

OKOJIOTMU U TPUPOAOIIOJIB30BAHUA |pa3ACJIOB HAYK O 3€MJ'I6, CCTCCTBEHHOHAYYHOT'O U
MAaTeMaTH4CCKOIro NMUKJIOB IIPpU PCHICHUH 3a/1a4 B obnactu
OKOJIOTMU U IPUPOAOTIOTIB30BAHMA

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Huctunnmmaa «®u3nka» OTHOCHTCS K 00si3aTenbHOM dYacTu Onoka 1 «Jlucumrummabl
(Momynu)» oOpa3oBaTeNbHON MPOTrpaMMbl BBICIIIETO 00Pa30BaHMUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIETO OOpa30BaHUS OOYydalOIIMecs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3YJIbTaTOB OCBOSHHS TUCIUIUTMHBI « DU3HKay.

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

IIpenmecrByrommue IMocaenyromue
Mudp Haumenosanne uncﬁuinnnu?lmol;ynn, nncuunnn}:{il/;loz[ynn,
KOMIIeTeHIUH . *
NPAKTHKH NPAKTHKH
Crnoco0OeH pUMEeHATh Matematuka; [IpenaumioMHas mpaKkTHKa;
0a30BbIC 3HAHUS T'eonorus; IIpousBoacTBEeHHAs IPAKTHKA;
OIIK-1 (byHIaMEHTaTBHBIX buonorus; Y4eOHas mpakTHKa
pazzesioB HayK o 3emiie, DKoJIoTHs; "TexHOreHHbIE YKOCUCTEMBI'";
€CTECTBEHHO-HAYYHOI'O Ieorpadus; Toxcukonocus**;




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue IIPICIP;I/IZ:[JII/IHLI?,MOI;II)’JIH HHCHI/IHJII/Ii?lZI/ﬁIOlIyJIM
9 9

KoMueTeHmH NpaKTUKH* NpaKTHKH*

MAaTEeMAaTUYECKOro IIUKIOB
[PH PELIeHUH 33134 B
00J1aCTH DKOJIOTUH U
MIPUPOIOTIOIB30BAHUS

Bpeonvie u onacnuie
eewecmsda 6
npomvlutieHHocmu **,
IlouBoBeneHUE;

VYuenue o 6uochepe;
JlaramagToBeneHNE;
OCHOBBI OHOXMMUH;
TexHOTeHHBIEC CICTEMBI 1
SKOJIOTMUYECKUH PUCK;
XUMUs OKpYXKaroule cpenpl;
Pannoskomnorus;
DKOJIOTHYeCKast TCOXUMHS;
Buoreorpadus;

MeToabI KOHTPOJIST COCTOSTHHUS
OKpY>Karollei cpespl;
Buopasznoobpasue;

Taocenvle memanivl 8
okpyacarouseli cpede*™,
Iecmuyuower 8 okpyscaroueti
cpede*™,

Yuenue 06 ammocghepe™™;
Knumamonozusn **,

Yuenue o eudpocghepe™*;
Tuoponoecus™*;
Oxronoeuueckas eeousuxa*™,
Dusuka oxpyscaroujel
cpeobr **,

MeTto1bl MaTeMaTHUECKON
CTaTHUCTHKH;

XUMIYECKUE OCHOBBI
MIPUPOTHBIX ¥ TEXHOTECHHBIX
MIPOIIECCOB;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommnerenuii u CYII OI1 BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « DU3HKa» COCTABISET «3) 3a4ETHBIC €IMHHUIIBL.

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

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeczT PCBD)
Konumaxmmnas paboma, ax.u. 45 45
Jlexuuu (JIK) 15 15
JlaGopartopusie pabotsl (JIP) 30 30
IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 47 47
Koumponw (sx3amen/3auem c oyenkou), ax.u. 16 16
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 108 108
3a4.el. 3 3




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Copep:xanue pa3aesia (TeMbl) yueOHoit
padoThI*

Homep | HammeHnoBaHue pasnena
pasgena AUCHHUILTUHBI

Kunemaruka MarepuanbHOM TOUkH. MexaHudeckoe
IBIKEeHUE. MaTepuanbHast Touka. Cucrema
orcuera. [IpsiMonuHeitHOE U KPUBOJIMHEMHOE, JIK, JIP,
paBHOMEpHOE U IepeMeHHoe ABmxkeHne. CKOpOCTb, C3
nepeMelleHne, My Th, TPAEKTOPUs, YCKOPEHHUE.
HopMainbHoe 1 KacaTeJIbHOE YCKOpEHUe.

11

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

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

JIK, JIP,
C3

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

1.3

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

Pasnen 1 |Mexanuka

14

I'paButanmonHsie cuibl. CHIIBI HHEPIMH. 3aKOH
BCEMHUPHOTO TATOTeHUs. [ paBUTalMOHHOE TIOJIE.
Cuna TspxecTs U Bec Tena. HeBecomocts. Pabora
CHWJIBI TSDKECTH NPU TIEpEMEIICHUH TeNa B
rpaBUTAlIMOHHOM ToJie 3eMiu. 3akoHbl Kermepa. JIK, JIP,
IlepBast u BTOpas KOCMHUYECKHUE CKOPOCTH. C3
HeunepuuansHbie CUCTEMBI OTCUETA.
LenTpobesxHast 1 KOPHOIHCOBA CHIa HHEPIHH BO
Bparniaronencs cucteme. JIBuxeHne Te BOIU3N
MTOBEPXHOCTH 3eMIIN.

15

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

OTHOCHTENBHOCTD JNTUH ¥ HHTEPBAJIIOB BPEMEHH.

1.6

Ympyrue cBoicTBa CIUIOMHBIX cpel. Koebanwst
YacTUIBL. Bunel ynpyrux nedopmarmid:
PaCTsDKCHHE, CJIBUT, KPy4eHUE, 00BEMHOE

1.7 paciupenue u cxaTtue. 3akoH ['yka st ynpyrux
nedopmanuii. Moayne FOura. Moayne cipura.
Koad¢puuuenr Ilyaccona. Ilpoctoe rapmonnueckoe
KoJjiebaHne. DHeprusl KOJICOIIONIEH s YaCTHTIBI.

JIK, JIP,
c3




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

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

1.8

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

Y napusie BonHBL 3ByK. CKOPOCTH 3BYyKa.
3aBHCHMOCTh CKOPOCTH 3BYKa OT YIPYTHX CBOWCTB
cpensl. BricoTa, TeMOp, HHTEHCUBHOCTD U
T'POMKOCTb 3BYKa. YIIbTPa3BYK M €ro MPUMEHEHHE.

JIK, JIP,
C3

Paznexn 2

MornekyisipHas GpHU3HKa

21

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

JIK, JIP,
C3

2.2

3aKoHbI TepMOANHAMUKH. TepMoTuHaMIYECKHe
cucteMbl. PaboTa npu n3meHeHnn o0bEMa rasa.
[TepBoe Havano TepmoauHAMUKN. BHyTpeHHSs
SHEPTHsI NACANBHOTO Ta3a. TemIoeMKOCTh IPH
MIOCTOSIHHOM 00beMe U NP MOCTOSIHHOM JaBJICHUH.
PaBHOBeCHBIE 1 HEPaBHOBECHBIE IIpoIiecchl. Bropoe
Hayajo TEPMOAMHAMHUKH.

JIK, JIP,
C3

2.3

Mertonas! TepmoauHamuku. [loHsTHE 3HTpONTUN
ueanbHOro ra3a. CBA3b SHTPOINNH C
TEPMOJIUHAMHUUECKON BEPOSTHOCTHIO COCTOSTHUS
cuctembl. Bo3pactanue sHTponuu B
H30JIMPOBaHHON cucteme. TpeTbe Havajo
TEPMOIUHAMUKH. ATnabaTHIECKHil mpoIiecc.
VYpasrenue [lyaccona. Pabora, Temora u
HU3MEHEHHE BHYTPEHHEHN HEPTUU NIPU
H30IIpoLeccax B UealbHOM rase. Yucio crenenei
cBoOo e Monekybl. Lukn Kapro. KITJ] mukia
Kapno.

JIK, JIP,
c3

24

SBnenus nepeHoca. TeronpoBOAHOCTh, 3aKOH
Dypre, k03D GHUIUEHT TEMIONPOBOAHOCTH.
Huddysus, 3axon Ouka, kosddurment nuddys3um.
CBsI3b TETUIONPOBOAHOCTH U AUPPY3UHN HIICATHHOTO
rasa.

JIK, JIP,
c3

25

Peanbhbie rasel. [ToreHnnan napHoro
MEXMOJIEKYIIIPHOTO B3auMoaencTsus Jlenapna-
Jxonca. YpasHenue Ban-nep-Baanbca.
Kpurnueckas Touka. [Ipusenennas gpopma
ypaBHeHus Ban-nep-Baanbsca. 3akon
COOTBETCTBEHHBIX COCTOSIHUI. D dext Jxoys-
Tomcona. Touka unaBepcun. CxKMKEHHE TA30B.

JIK, JIP,
c3

2.6

Teepapie Tena. Kpucrammmmyeckue u aMmop(HbIe
Tesa. THumbl KPUCTATIIIMYECKUX

CTPYKTYp: HOHHAsA, aTOMHas1, METAJUINYECKas U
MOJIEKYJIsIpHas. THUIbI CBsA3€H B KpUCTAJLIE.
TermmoeMKoCTh TBEPABIX Tel. 3akoH J[tooHTa 1
IItu. Toueunsie qeeKTH B KPUCTAIIAX: BAKAHCHUH,
TIPUMECH BHEAPEHIS, IPUMECH 3aMEIICHUS.
KpaeBble 1 BUHTOBBIE AUCIOKAIMH.

JIK, JIP,
c3

2.7

)KI/IﬂKOCTI/I. XapaKTepI/ICTI/IKa JKHJKOI'0O COCTOSIHUA.

JIK, JIP,




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

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

C3

2.8

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

JIK, JIP,
c3

Paznen 3

DNEKTPUUECTBO U
MAarHeTusm

3.1

OneKTpoCcTaTHIECKOE MoJIe. DIEKTPUIECKOE,
MarHUTHOE M DJIEKTPOMArHUTHOE MOJE. 3apsiibl.
DneMEeHTapHBIN 3apsj. 3aKOH COXpaHEHUs 3apsija.
3akoH Kynona. DnexTpocraTuueckoe noJje.
Hanpsox€HHOCTB M CUIIOBBIE JINHUY MOJIS.
[oTeHnyanbHbII XapakTep IEKTPOCTATHYECKOTO
nons. [Toreniman. CooTHOIIEHHE MEXKIY
HaIpPsLKEHHOCTBIO U oTeHuuanoM. IIposogHuku B
3NEeKTpUYECKOM ToJe. HIYKIUS 3JIeKTPUIECKOTo
nons. [lorok Bekropa unayknuu. Teopema
Octporpazckoro- ['aycca. CBs3b MEXKIY
MIOBEPXHOCTHOM MJIOTHOCTBIO 3apsiia U
HanpspKEHHOCTHIO OIS BOJIM3H OBEPXHOCTH
3apsPKEHHOTO IPOBOJIHUKA.

JIK, JIP,

3.2

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

JIK, JIP,
c3

3.3

Hwusnextpuku. {usnexTpudeckas NpOHUIIAEMOCTh
JUAIEKTPUKOB. DJIEKTPUUECKUI MOMEHT AUMOI.
Honspuzanus nudnexTpukos. Bexrop
nossipuzanun. Hanpsk€HHOCTh 2IEKTPUUECKOro
oJist B udJieKTpuke. [onspHble U HeNoIsIpHbIe
JUAIEKTPUKU. 3aBUCUMOCTD TUAJIEKTPUIECKON
IIPOHULAEMOCTH JUBJIEKTPUKA OT TEMIIEPATyPHI.
CerHeToaneKTpHKH 1 X cBoicTBa. [Ipamoii n
oOpatHsIit mbe30dddexT. [IpumeHenne
NIbE€303JIEKTPUKOB.

JIK, JIP,

3.4

3aKkoHBI TOCTOSTHHOTO ToKa. CHila ¥ TNIOTHOCTh
Toka. 3akoHbsl OMa u J[xoys-Jlenna;
muddepernransHas GopMa ITHX 3aKOHOB.
DNEKTPOABMKYIIAs CHIIa HICTOYHHKA. 3aKkoH OMa
st uen, conepxarueit D/1C. IMpasuna Kupxroda
JUISL pa3BETBIEHHBIX DJIEKTPUUYECKHUX IIECHEH.

JIK, JIP,
C3

3.5

3HeKTpOHHLI€ CBOIiCTBa METAJLJIOB. MeTaJ’IHLI,
AUDBJICKTPUKH, MOJTYITPOBOAHUKH. BLIpO)K[[eHHLIﬁ

JIK, JIP,




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

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

3.6

KonrakTHble sBieHns B MeTaiax. Pabora BeIxoaa
3JIeKTpOHa 13 MeTayuia. KoHTakTHas pa3HOCTh
noTeHuuanos. Tepmonapa.
TepmoanekTpoaBkyas cuna. smepenue
TeMIiepaTypsl Tepmonapoit. dpdexr [lenbrhe u ero
IIPUMEHEHUE.

JIK, JIP,
C3

3.7

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

JIK, JIP,
C3

3.8

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

JIK, JIP,
C3

3.9

DnexTpuueckuil Tok B raze. MloHuzarusi raza.
HecamocTosTenbHbli ra30Bblil paspsia.
DNEeKTPOIPOBOIHOCTH Ta3a. Buibl
CaMOCTOSITENIFHBIX Pa3PAI0B: TICIOLTHIA,
HCKpPOBOM, KOPOHHBIN, 1yroBoil. [lnazma u eé
OCHOBHBIE TAPAMETPBIL.

JIK, JIP,
C3

3.10

MaruutHoe nosie. Maruutnoe nose. Cuna
Jlopenua. Maayknus 1 HanpskEHHOCTD
MarHuTHOro noJjs. 3akoH buo-Casapa-Jlamiaca.
[Tone xpyroBoro 1 NpsIMOJIMHEHHOTO TOKOB.
MaruuTtHoOe 1ose Topouza u coiaeHouna. Buxpesoi
XapakTep MarHUTHOTo moJjs. 3akoH Ammepa. Cuna
B3aMMOJICHCTBHUS AJTHMHHBIX MapalIeIbHbBIX
NIPOBOJHUKOB C TOKOM. MarHUTHbIM MOMEHT
KOHTYpa C TOKOM. J[eliCTBME MarHUTHOIO 110JIs1 Ha
KOHTYp C TOKOM. MarHuTHbI# noTok. Llupkynsius
BEKTOpa MHAYKIIMU MarHUTHOTO MOJIsL.

JIK, JIP,
C3

3.11

OnexTpoMarauTHas uHAyKUus. [TpudauHel
BO3HUKHOBEHUS 3.11.C. MHAYKIUU U UHIYKIIMOHHOTO
Toka. 3akoH Papanes u npasuio Jlenna. 9/1C
MHAYKUUH DPU ABUKECHUH IPOBOJHHUKA U BPAILlECHUHN
KOHTYpa B OJJHOPOJHOM MarHUTHOM TIOJIE.
WHAyKTUBHOCTB KOHTYpa. 3.1.C. CAMOUHIYKIIHH.
CaMOMHAYKITUS TIPH 3aMBIKAHUN ¥ Pa3MBIKaHUH
LeTnie MOCTOSHHOTO TOKa. DHePrus MarHUTHOTO
0TI, IUIOTHOCTH SHEpTruu. B3anMuas MHIyKIus
JIBYX KOHTYpOB. BuxpeBbie Toku. CKHH-3PEKT.

JIK, JIP,
c3

3.12

MarunuTHble CBOMCTBA BelllecTBa. HamarnnuuBaHnue
BeIecTBa. BekTop HaMarHWYEeHHOCTH.
OnemMeHTapHble TOKM Ammepa. JlmaMarHeTWKu
U apaMarHeTHKU. 3aBUCUMOCTh HAMAarHUY€HHOCTH
MAarHeTHKOB OT HANpsKEHHOCTH MArHUTHOTO MOJIsI

JIK, JIP,
C3




Homep
pa3aeia

HaumenoBanue pasnena
AUCHUILIUHBI

Coaep:xanue pasaesa (TeMbl)

Bun
y4eOHo
padoThr*

u temrepatypbl. CBoHCTBa peppOMarHeTHKOB.
Touka Kropu. MarauTHslil rucTepesmuc.

3.13

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

¢ dekr.

JIK, JIP,
c3

3.14

OnexrpoMarauTHeIe KojeOanms. KonebaTempHbIH
koHTYp. CBOOOTHBIE KOJIeOaHHS B KOHTYpE.
Brnyxnennsie konebanns. JJoOpOTHOCT KOHTYpA.
AXTHBHOE COIPOTHBIICHUE, EMKOCTb U
WHAYKTUBHOCTH B LCIH IIEPEMEHHOT'O TOKA.
IIepemenHbIl 351eKTpUYECKUN TOK. Pe30HaHC TOKOB.
Pe3onanc nanpsbxkenuil. UMnenanc. MomHoOCTb Ipu
MIepEeMEHHOM TOKE.

JIK, JIP,
c3

3.15

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

JIK, JIP,
C3

3.16

VpaBuenus Makcsenna. Tok cmemenus. [lepsoe
ypaBHeHHe MakcBesuia. BuxpeBoe anekrpuueckoe
nosie. Bropoe ypaBHenne MakcBemna. Cuctema
ypaBHEeHUI MakcBessa B MHTErpaJIbHON U
nuddepernmanpHoi hopme.

JIK, JIP,
c3

Pazngen 4

Orntuka, aToMHas QU3HKa,
3JIEMEHTHI SIIEpHOU
¢u3nKn
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3akoHbI reoMeTpuueckoit onTuku: CHemnyca,
OTpaKEHHS CBETa, IPAMOJIMHEHHOTO
pacpoCcTpaHEHHS CBETa, HE3aBUCUMOCTH CBETOBBIX
JIy4yen.

JIK, JIP,

4.2

XapaKTepUCTHKN TOHKHX JHH3: (OKYCHOE
paccrosiHue, onTthyeckas cuia. dopMyia TOHKOH
nH3EL [IpaBuia moctpoeHns: H300paKeHuH B
JIMH3E.

JIK, JIP,
c3

4.3

doTomMeTprUECKHe BETMYNHBI U X IUHHIIBI:
CBETOBOM MOTOK, CHJIA CBETA, OCBEIIEHHOCTS,
ApKOCTbh, cBeTUMOCThb. CooTHOmEeHue JlambepTa.
CriexTpaibHas 9yBCTBUTEIBHOCTD YEJI0BEYECKOTO
ry1a3a. YBEIMYeHHE ONTHYECKUX IPHUOOPOB: JTYTIbI,
JIMH3bI, MUKPOCKOIA, TEJIECKOTA.

JIK, JIP,

4.4

ITonsTHe 31eKTpOMaruuTHOM BoHbI. Ilnockue u
cepudeckre BOTHbL. MOHOXPOMATHYHOCTb.
IIIxasa 351eKTPOMAarHUTHBIX BOJIH. Y paBHEHUE
JIEKTPOMAarHUTHOM BOJIHBI JUIsl chepriaecKon u
I10CKOH BOJH. CKOPOCTh pacpoCTpaHEeHUs
2JIeKTPOMAarHUTHBIX BOJH B cpefe. [lonstue
(a30BOH ¥ TpymIIoBoi ckopocT. Bekrop YMoBa-
[NotinTnHra. O6BEMHAS TUIOTHOCTH SHEPTHU
AJIEKTPOMAarHUTHBIX BOJH.

JIK, JIP,
c3

45

WuTepdepenims. YcnoBus HaOIIOICHUS
nHTepdepeHnuy. [ToHsITHE KOTepEHTHOCTH.
Onrtrdeckas pasHOCTH X0a. Y CJIOBUS MaKCHMyMa
1 MUHUMYMa HHTEHCUBHOCTH. CrIocoObI
HaOmoneHns natepdepenimm: merox IOHra,
3apkanio dpenens, Ounpuzma Openens.
HuTepdepeHIms Ha MI0CKONIapaIUIeIbHBIX

JIK, JIP,
C3




Bun
Homep | HanmeHoBaHme pa3nesa .
a3ena - Copep:xanue pa3aesia (TeMbl) y4eOHo
pasi et padoThr*
IUTACTUHKAX U IUIACTUHKAX TIEPEMEHHON TOIIUHEL.
Kosnbua Hetorona. Matepdepomerp MaiikenbcoHa.
Oranon ®abpu-Ilepo.
Hudpaknus ceera. Audpakuus Openens.
Hudpakuus Gpaynrodepa. [TpuHoun [olireHca.
IIpunnun tolirenca-®Openens. Merton 30H
Openens. Metoa{rpadguaeckoro CIoXeHus
ammmutya. Andpaxmus OpeHens Ha IPOCTEHIIAX TIK. JIP
4.6 Tperpagax: Ha KPyriioM OTBEPCTHH, Ha KPYTIIOM (’:3 ’
JVICKE, Ha MIPSIMOJIMHEHHOM Kpalo MOJIYIUIOCKOCTH.
Crupans Kopato. Judpakuns @payrrodepa va
wenu. Iudpakunonnas pemérka. Kpurepnit
paspemumocty Panes. Jlndpakiust peHTTeHOBCKHX
JIy4ei.
47 Tonorpadus. Meron nonydyenus u BoccranoBnenust | JIK, JIP,
' H300paskeHMsL. C3
4.8 Hucnepcus. 3akon byrepa. [lornoienue BojaH B JIK, JIP,
' KHUJIKOCTSAX M ra3ax. PaccessHue cBera. 3akoH Pases. C3
JIK, JIP,
4.9 ITonapuzanus. Bunsl noaspusanuu. 3
AbcomoTtHO yépHoe Teno. Cepoe Teno. 3aKoH JIK, JIP,
4.10
cMmereHus Buna. C3
411 ®dotordpdext. YpaBHeHHE DHHIITEHHA IS JIK, JIP,
) dhoTorhdekra. C3
A dexr Kommrona. KopiryckymsipHO-BOITHOBOI JIK, JIP,
412 o
nyammsM. Bornasl ne bpoits. C3
. N JIK, JIP,
4.13 [puaun vHeonpenenéuHocTH [ elizenOepra. 3
414 Iloctynarsl bopa. KBantoBeie nepexoasl. Cepun JIK, JIP,
' Jlaiimana, banemepa, [lamena, bpakkera, [1pyHna. C3
JIK, JIP,
4.15 ITonsTue cnuHa.
C3
4.16 ITpunanun [Maynu. ®epMuoHBI 1 0030HBHI. HKC’;’I P,
4.17 Craructuka @epmu-/lupaka u boze-OiHmTeiHa. HKC’;’I P,
418 Crpoenue aToMHOTO s11pa. Macca u sHeprus ces3u | JIK, JIP,
' aToMHOTO sijipa. JledhekT Macc aTOMHOTO sIpa. C3
PapnoakTuBHOCTh. PagnoakTuBHBINA pacnaj.
. JIK, JIP,
4.19 Snepubie cuibl. MexaHU3M JeHCTBUS SIEPHBIX CHIL. 3
SnepHble peakuuu.
4.20 [TpuHumn paboTs! nasepa. HK(’::J; P,

* - 3anonHseTcs Tossko o OUYHOU dopme oOyuenust: JIK — aexyuu; JIP — nabopamopusie pabomut;, C3 —
npakmuiecKue/CeMunapcKue 3aHamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuenue OUCYUNIUHbL

Tun aynuropun

OcHameHue ayauTopun

Crnennann3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaIbl 1151 0CBOEHHSA
AUCIHUTLTAHBI
(Ipu HEOOXOTUMOCTH)

JlexunoHHas Ayautopust Ulsl IPOBEACHUS 3aHATUH

Ayn. 408: Kommiekr
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JIEKIIMOHHOTO TUIIA, OCHAIIIEHHAS CIIEUATTU3UPOBAHHON
KOMIUIEKTOM CIEUANTU3UPOBAHHON Mebenn; | MeOenn; BO3MOKHOCTh
JIOCKOM (9KpPaHOM) U TEXHHUYECKUMU MOJKJIFOYEHUS IEPEHOCHOTO
CpEICTBAaMU MYJIbTUMENINA MIPE3CHTALMIA. IPOEKTOPA

KommnbrorepHslii kinacc 1i1s IpOBEICHUS
3aHATUH, TPYIIOBBIX U UHANBUYAJIbHBIX
KOHCYJIbTallMi, TEKYIIETr0 KOHTPOJIS U
KoMnbroTepHsblil | MPOMEXKYTOUHOM aTTECTALUU, OCHAILICHHAS

KJ1acc [IEPCOHAIbLHBIMU KOMIIBIOTEPAMH (B
konmyecTBe [[lapamerp] mt.), qOCKOM
(?KpaHOM) U TEXHUYECKUMU CPEICTBAMHU
MyJIbTUMEANA IPE3CHTALUN.

AynuTtopust 111 TPOBEICHUSI 3aHATUI
CEMHUHApPCKOI'0 TUIA, TPYIIIOBBIX U
VHIUBUYaTbHBIX KOHCYJIbTALUMA, TEKYIIETO
KOHTPOJIS U IPOMEKYTOYHOM aTTeCTALUH,

Ayn. 408: Komruiekt
CHCIMATH3UPOBAHHOM

Cemunapckas Me0eH; BO3MOKHOCTD
OCHAIIlEHHAsI KOMILJIEKTOM
N MOJKJIFOYEHHUS TIEPEHOCHOTO
CHeIUaTU3UPOBAHHON MeOCIH U
MIPOEKTOpa
TEXHUYECKUMH CPEJCTBAMU MYJIbTUMEINA
Mpe3eHTaIM.
AvynuTopus I CaMOCTOSITEILHON PabOTEI
Y P P Ayn. 408: Kommiekr
oOy4aromuxcst (MOKeT UCIONB30BaThCSA AJIs .
Jns . CIIEHUAJIN3UPOBAHHON
. | MpoBeIeHUs CEeMUHAPCKUX 3aHATUH U
CaMOCTOSITEIbHON . MeOeIn; BO3MOKHOCTh
KOHCYJIbTAIMi1), OCHAIIIEHHAS! KOMILIEKTOM
paboTsl MOAKJIIOUEHUS TIEPEHOCHOTO

CHeIUaIu3upPOBAHHON MeOen U

pOoeKTOpa
KoMnbroTepami ¢ gocrynoM B OUOC. P P

* - ayauTOpUs U CAaMOCTOATENFHON paboThl oOywatrontuxcs ykaspBaetcss OBA3ATEJIBHO!

7. YYEBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITIJIMHbBI

OcnosHas tumepamypa:

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

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

3. CasenweB Urops Brnagumuposuu. Kypc obmieit ¢pusuk: MonekynspHas pusuka u
TepMoauHamuKa: B 5- Tu kH.: YuebHoe mocobue mist BTy30B. KH. 3. - M.: Actpens: ACT, 2001,
2003, 2002.

4. CasenbeB Urops Bnagumuposuu. Kypc obmieit puszuku: Yue6Hoe nocobue s
BTy30B: B 5-Tu kH. Ku. 4: Bonnsl. Onrtuka. - M.: Actpens: ACT, 2002

5. CaBenweB Urops Branumuposuu. Kypce obrieit pusuku: YueOHoe mocodue st
BTy30B: B 5-Tu kH. Ku.5. KBanroBas ontuka. AtomHas ¢usuka. dusnka tBeporo tena. Pusrka
aTOMHOTO Siipa ¥ 3JeMEHTapHBIX yacTull. - M.: Actpens: ACT, 2002.

6. Uponos Urops EBrenbesuu. 3agaun o odueit pusrke: YuedHoe mocodue 1Jis By30B.
- 8-e u3n.; DnexTpoHHBIe TeKCTOBBIE AaHHbIE. - M.: BUHOM. Jlaboparopust 3nanwuii, 2010.
Hononnumenvnas aumepamypa:

1. CaenbeB Urops Bnanumuposuu. Kypc obuieit pusnku: YuebHoe nocodue: B 3-x T.
T. 1: Mexanuka. MonekymsipHasi pusuka. - 2-¢ u3l., nepepad. - M.: Hayka, 1982.

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

3. CaBenweB Urops Bragumuposuu. Kypc obmieit pusnku: Yae6Hoe mocodue: B 3-x T.
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T. 3: KBantoBas ontuka. AromHas pusnka. ®usuka Bepaoro Tena. Gus3rka aTOMHOTO sApa U
AJIEMEHTApHBIX YaCTUll. - 3€ u3/., ucnpas. - M.: Hayka, 1987
Pecypcuvl ungpopmayuonno-menekommynuxkayuonrot cemu « nmepremy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
HAa OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTponHo-6ubmmoreunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas oubnmoreka onnaitny» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT cryaenra» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (POH/I TPABOBOM U HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- morckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedeparuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0isi CAMOCMOAMENbHOU pabomuvl 0OYUAOWUXCSL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nekuuii mo nucuuiuinie « Guzukay.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Ul CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBHUHM € JEMCTBYIOIMM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OIIEHOYHBIE MATEPHAJIBI Y BAJUILHO-PEUTHUHTOBASI CHCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLUII TIO
JTUCHUIIJIMHE

OneHouHble MaTepuayibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIEHUBaHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIETEHIMH (YacTH KOMIETEHIM) M0 MTOraM OCBOCHMS UCIMILIIMHBI
«®Puzuka» npenacrasieHsl B [Ipunoxxenun k HacTosueit Pabouel mporpaMMe AMCHUIIITNHBL.

* - OM u BPC ¢popmupyrotcs Ha OCHOBaHHH TPeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOro akra PY JTH.
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PA3BPABOTYMUK:

KpaBuenko Huxouai

noueHt UOUT IOpbreBnu
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
KpaBuenko Huxouai
n.0. nupexropa UOUT HOpbeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJD OII BO:
IToneoBa Onbra
JloeHT EBrenneBHa
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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