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AHHOTANIUA

Kypc moctpoen Ha ocHoBe kiaccuueckoro ydeOnuka JILJI. Jlammay u E.M. Jludpmuna u
BKJIIOYACT U3JIOKEHUE MPUIIOKEHUS KIIACCUUECKOU AIIEKTPOJUHAMUKHI U CTATUCTUYECKON MEXaHUKH K
OMHCAHUIO DJICKTPOMATHUTHBIX SIBJICHUH B MAaKpOCKOMHMYECKHX cpeaax. M3moxkenne u o0beM
MaTepHalia pacuMTaHbl Ha MOATOTOBKY CHEIMAINCTOB, 3aHUMAIOIINXCS HCCIIE0BATENILCKOM paboToi B
AKCIIEPUMEHTAJILHON U TEOpPETUYECKON (pusuke.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

[lenp 1aHHOrO Kypca — IO3HAKOMHUTBH CTYACHTOB C OCHOBHBIMM IIOJIOXECHHSMH M METOAAMH
KJIACCUYECKOH 3JIEKTPOJMHAMMKHM KOHJAEHCHUPOBAHHOIO COCTOSIHUA (2JIEKTPOJMHAMMKH CIUIOIIHBIX
cpen) B oObeme, HEOOXOAMMOM JIJIsl TIOHUMAHUSI COBPEMEHHBIX HAYYHBIX PE3yJIbTATOB OTHOCSIIMXCS
KaKk K COOCTBEHHO K 3JIEKTPOJMHAMHUKE, TaK M, Ooliee MIMPOKO, K (U3MKE KOHICHCHPOBAHHOTO
COCTOSIHMSL.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

3HaHUs, TIOTyYEHHbIE MPU H3YyYEHUU Kypca, HEOOXOIUMBbI MPAKTHUECKH BO BCEX 0OIACTIX
COBpEMEHHOM (hM3UKH, CBSI3aHHBIX C HCCIEAOBAHUEM SJIEKTPUUECKUX U TEPMOJUHAMUYECKHX CBOWUCTB
MaKpOCKOIMYECKUX TeJ.

C npyroil CTOpOHBI, KypC MAaKpPOCKOIIMYECKOW 3JEKTPOJMHAMMKHU SIBISIETCS 3aBEpLIAIOLIUM B
[UKJIE KYPCOB TCOPETHUYECKON (PH3UKM, YUTACMBIX CTyAeHTaM WHCTUTYTa JIa3epHBIX W TUIA3MEHHBIX
texnosoruit HUAY MUOU, nostoMy it €ro OCBOCHUS UCIOJIB3YETCS MPAKTUYECKU BECh apCeHAl
3HaHUH ¥ HABBIKOB 10 pa3jiesiaM TeOPEeTUUECKON (PU3UKH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIITN ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NJOCTHIKCHUS KOMIICTCHIIUN

[TpodeccrnonanbHble KOMIETEHIIMM B COOTBECTBUH C 3agadyaMM M OOBbEeKTaMu (001acTsIMH
3HaHU) IpodeCcCHOHATBHOM 1A TEIbHOCTH:

3amaua OO0BLeKT mim 00J1aCTh Kox n HanmeHoBanne @ Kox m HamMeHoBaHHe

npogecCHOHATBHOM | 3HAHUSA npogeccHOHATbHOM HHANKATOpa

aesiteqbHocTu (3I1]1) KOMIIETEHIINH; JMOCTHKEHM S
OcHoBaHue npogdeccuoHaILHOI
(mpoecCHOHAJILHBIH  KOMIIETEHIMHU

cranaapr-I1C, ananu3
onbITa)

HAay4YHO-MCCIIEN0BATEIbCKUAMN

BBIOOP METOJIOB U
MOJXO0/IOB K PEIIEHUIO
IIOCTaBJICHHOM
Hay4yHOU MpoOseMmsbl,

MO/JIENIN, METO/IbI U
cpeacTBa
(byHAaMEHTaNbHBIX U
TIPUKJIATHBIX

ITK-2 [1] - Criocoben
BBIOMpATh U IPUMEHSTH
HeoOxoIMMoe
obopynoBaHue,

3-I1K-2[1] - 3Hatb
COBPEMEHHOE
obopynoBaHue,
HHCTPYMEHTHI U




dhopmynupoBKa
MaTeMaTHUECKOM
MOJIENIM SIBJIEHUS,
AHAJIUTHYECKUE U
YUCJICHHBIC PacUeThl

pa3paboTka
MaTeMaTHYeCKHUX
MOJIeeH, TEXHOIOT Uit
JUIS pelleHus
WHXCHEPHBIX,
TEXHUUYECKUX U
MH(pOPMaAITMOHHBIX
3aaq

HUCCIENOBAaHUN U
pa3paboTok B 00JacTH
CYNEPKOMIIBIOTEPHOTO
MOJICTTUPOBAHUS
WH)XEHEPHO-
(U3UIECKUX MPOIECCOB
B HayKe, TEXHHKE,
TCXHOJIOTHUAX, a TAKXKC B
cdepax HaAyKOEMKOTO
MIPOU3BOJICTBA

MOJICJTH, METOJIbI 1
CpeacTBa
byHIaMEHTAIBHBIX U
MPUKIIATHBIX
WCCIIETOBAHUH U
pa3paboTok B 00acTi
CYMEePKOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
WHXCHEPHO-
(bu3nUECKUX MPOLECCOB
B HayKe, TEXHUKE,
TEXHOJIOTHSX, a TAKXKE B
chepax HAYKOEMKOTO
MIPOU3BOJICTBA

WHCTPYMEHTBI U METOIBI
HUCCIEeIOBAaHUN IS
pelIeHus 3a/1a9 B
n30paHHON MpeAMETHON
obnactu

Ocnosanue:
[IpodeccronanbHbIit
crannapt: 25.035,
40.011

ITK-3 [1] - Criocoben
IPUMEHSATh YUCIICHHbIE
METOBI peIICHUS
mudpepeHIMATBHBIX U
WHTETPATBHBIX
YpaBHEHUH I
pa3IYHbIX (PU3HKO-
TEXHUYECKUX 3a]1a4

OcHosanue:
[TpodeccuonanbHbIM
cranzapt: 06.001,
40.011

METOILI UCCIIETOBAHNN
TSl pEIICHUS 3a/1a4 B
n30paHHOM
MPEeIMETHON 00JIaCTH.

;
V-IIK-2[1] - YmeTb
KPUTHYECKH
OLIEHUBATh, BEIOUPATH
o0opynoBaHUA,
WHCTPYMEHTOB U
METOJIOB
HCCIIEI0BAHNM B
n30paHHOM
MpPeIMETHOM 00JIaCTH
B-TIK-2[1] - Baagets
HaBBIKAMH BBIOOpA U
MPUMEHEHUS
obopymoBaHue,
UHCTPYMEHTHI U
METO/IbI UCCIEAOBAHUI
JUIS peIlieHus 3a/1a4 B
n30paHHOI
MpeIMETHOM 00J1acTH.
3-T1K-3[1] - 3uathb
YHCIIEHHBIE METO/IbI
pemeHus
mudepeHInaTbHBIX U
WHTETPATBHBIX
YpPaBHEHUU 1S
Pa3IMYHbIX (PU3HKO-
TEXHUYECKHX 3aJad. ;
V-IIK-3[1] - YmeTh
MPUMEHSITh
YHCIICHHBIE METOIBI
peLeHus
mudepeHnanbHbIX U
MHTETPaAIbHBIX
YpaBHEHUU IS
Pa3IMYHBIX (PU3HKO-
TEXHUYECKHX 33/1a4.;
B-TIK-3[1] - Bnagets
HABBIKAMU PEIICHHS
muddepeHInaIbHbIX U
WHTETPATBHBIX
ypaBHEHUH
YHCIICHHBIMA
METOJIaMU JIJIst
(MBUKO-TEXHUUECKUX
3ajau.

4. BOCIIMTATEJIbHBIA MOTEHIVAJ IUCIUTLIIVMHBI




Hamnpasnenus/nenn

3amaun BocnuTaHus (KON)

BocnurarenbHBIN TOTEHITAAT

BOCITUTAHHUS TUCIUTLTAH
[IpodeccnonanpHOE Co3nanue yciaoBuid, Hcnonb3oBaHue BOCIUTATEILHOTO
BOCIIUTaHUE o0ecTeYnBaroInX, MOTEHIMaJa JUCIIUTLIMH
(hopMUpOBaHHE OTBETCTBEHHOCTH = MPO(ECCHOHATBHOTO MOAYJIS JIIs
3a mpodeCCHOHATIBLHBIN BBIOOD, (hopMHUpOBaHUSA y CTYACHTOB
npodeccuoHanbHOE pa3BUTHE U OTBETCTBEHHOCTH 3a CBOE
npoeccuOHATIbHBIC PEIICHUS npoeCCHOHATLHOE Pa3BUTHE
(B18) MOCPEICTBOM BBIOOpA CTY/ICHTAMHU
WHIMBUAYAIBHBIX 00pa30BaTEIIbHBIX
TPaeKTOPHl, OpraHU3aluu CUCTEMbI
OOIICHHSI MEXKIY BCEMU
y4acTHUKaMU 00pa30BaTeIbHOTO
rpolecca, B TOM YHCJIE C
UCIIOJIb30BaHUEM HOBBIX
WH(GOPMAITMOHHBIX TEXHOJIOTHIA.
[IpodeccuonansHoe Coznanue ycioBui, 1.Ucnonb30BaHre BOCIHUTATEIHHOTO
BOCIIUTaHUE o0ecrneunBaroIIuX, MOTCHIIMAIA TUCITUTUIAH/TIPAKTUK

(bopMHUpOBaHHE HAYYHOTO
MHPOBO33PEHUS, KYJIBTYPbI
MOKMCKA HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUECKUX
pEIIEHHIA, KPUTUIECKOTO
OTHOIICHHUS K HCCIICIOBAHUSIM
mxeHay4yHoro Toika (B19)

«HayuHo-uccnenoBarenbckas
pabortay, «[IpoekTHas MpaKkTHKay,
«HayuHbIil cemMuHap» 1is:

- opMupoBaHUS TOHUMAHUS
OCHOBHBIX ITPUHITUIIOB ¥ CIIOCOOOB
HAyYHOT'O MTO3HAHUS MUPA, PA3BUTHUS
HCCIIEN0BATENLCKUX KAUYeCTB
CTYJIGHTOB MTOCPEJICTBOM HUX
BOBJICUEHHSI B UCCIIEI0BATEIbCKUE
MIPOEKTHI 1O 00JIACTSAM HAYIHBIX
nccaenoBanui. 2.Mcronp3oBanue
BOCITHTATEIBHOTO MOTCHIIMAIA
nucuuiuH "Victopust Hayku u
unxenepun", "Kpurnueckoe
MBIILJIEHUE U OCHOBBI HAYYHOU
koMMmyHukaiuu'", "Beegenue B
cnenuanbHoCcTh", "HayuHo-
uccueaoBarenbekas pabora',
"Hayunslii cemuHap" nis:

- opMUpOBaHUS CIIOCOOHOCTH
OTJIEJISATh HACTOSIINE HAYyYHBIE
HCCTIEOBAHUS OT JKEHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- GopMHUPOBAHUS KPUTHUECKOTO
MBIIUICHUSI, YMEHUS pacCMaTPUBATh
pa3IUYHbIE UCCIICIOBAHUS C
SKCNEPTHON MO3ULIUU TOCPECTBOM
00CYXICHUS CO CTYy/ICHTaMH1
COBPEMEHHBIX UCCIIEI0BAHUM,
HCTOPHYECKHUX MPEATOCHIIIOK
MOSIBJIEHUS T€X WJIM UHBIX OTKPBITUI
Y TEOPHIl.




S. CTPYKTYPA 1 COJEP)KAHUE YYEBHOM JUCHUILINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 [TepBoIii pazmen 1-8 16/16/0 25 K1-8 3-T1K-2,
V-IIK-2,
B-TIK-2,
3-T1K-3,
VY-TIK-3,
B-TIK-3
2 | Bropoii pazzuen 9-16 | 16/16/0 25 KHN-16 | 3-I1K-2,
V-IIK-2,
B-TIK-2,
3-T1K-3,
VY-TIK-3,
B-TIK-3
HUmoeo 3a 7 Cemecmp 32/32/0 50
KoHTpoabHbIe 50 3 3-T11K-2,
MeponpusTusi 3a 7 V-TIK-2,
Cemectp B-TIK-2,
3-T1K-3,
VY-TIK-3,
B-TIK-3

* COKpAIICHHOC HAUMCHOBAaHHUC (bOpMBI KOHTPOJIA
L CyMMa MAaKCHMAJIbHBIX OaioB JOJDKHa OBITh paBHa 100 3a CEMCCTP, BKIIKOUAA 3a4Y€T U

(unn) sK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN pa3CJIOB:

Oo6o3nauenue | [lo1HOE HAMMEHOBAHHE

K1 KoHnTpouns 1o uroram

3 3auer

KAJIEHIAPHBIN IUIAH

Henean | Tembl 3ansaTuii / Coaep:xanue

Jek.,
qac.

IIp./cem.,
yac.

Jao.,
yac.




7 Cemecmp

32 32 0

IlepBblii pa3aes

16 16 0

IInoTHOCTHL MUKPOTOKOB B BellecTBe NMPH 00IbIINX
4acToTax. YcpeJaHeHne MUKPOCKONNYECKNX YPABHEHHH.
OcHOBOIi (heHOMEHOJIOTHYECKOT0 OIX0/1a
MaKpOd3JIEKTPOJUHAMUKY SIBJISIETCS YCPEIHEHHE
MHUKPOCKONMYECKHX ypaBHeHuil MakcBema. [Tonpoouo
MIPOBOAMTCS MPOLIEypa YCPEIHEHUS BCEX HEOOXOIUMBIX
BBIPAKEHUI, BKJIIOYAsl TAK)KE IUIOTHOCTH 3apsijia U TOKa.
Oco0oe BHUMaHUE yesieTcs TaK Ha3bIBAEMBIM YCIOBUSAM
CIIMBKH, TPAHUYHBIM YCIOBHAM IPU YCPEAHEHUU.

Bcero ayuTopHBIX 4acoB

3 |3 [0

Ownnaiig

0 0 0

Mukpockonuyeckoe onucanue noJs. JAmdiekrpuueckas
NPOHUIAeMOCTh. YacTOTHAasI M NPOCTPAHCTBEHHASA
AUCIepCHU. Y PaBHEHUSI MAKPOCKONMYECKOM
JIEKTPOAMHAMUKH.

PaccmaTpuBaroTcst 0COOEHHOCTH MUKPOCKOTTHUYECKOTO
OMHCaHUs AIEKTPOMATHUTHOTO TOJISI B BellecTBe. BBouTCS
MOHATUE AUAIICKTPUUECKOU MPOHUIIaeMOCTH cpesl. [Ipu
aHaym3e (PYHKIIMOHAIBHOTO TIOBEICHUS JTUAJICKTPHICCKON
MIPOHHUIIAEMOCTH OOHAPYKUBAETCS €€ 3aBUCUMOCTh OT YacTOTHI
U paccMaTpUBAEMOM TOYKH MPOCTPAHCTBA - SBJICHHE
JIUcIiepcuu. Y cpeaHEHHbIEe ypaBHEHU MakcBeia
JOTIONTHSIOTCS] MAaTEepPUATIbHBIMU YPABHEHUSIMU, YTO JaET
TMIOJIHBII HabOp ypaBHEHUI MaKpPOCKOMUYECKON
AJIEKTPOJIMHAMHUKH.

Bcero AYyAUTOPHLBIX YaCOB

3 |3 |0

Ownnaity

0 0 0

Opuenranuonnas u Ae)OpMANMOHHAS MOJIAPU3ALUS
BelecTBa. I PekTUBHOE AelicTBYIOIECE HA MOJIEKY.1y B
noJie.

PaccmaTpuBaercs noBeeHne JUAIEKTPUKOB BO BHEITHEM
asieKTprueckoM noje. Ocoboe BHUMaHUE yAEseTCs SIBJICHUIO
HOJISIPU3ALIUY TUDIIEKTPUKA 33 CUET CMELIEHNUS DJIEKTPOHOB
(tedopmanoHHas NOJSAPU3ALUS) U 32 CUET pa3BOPOTA
aunosei (OpreHTaMOHHAs NOJSpU3aIus).

Bcero AYJJUTOPHBIX YaCOB

3 |3 |0

Ownnaitg

0 0 0

IIpoBOAMMOCTH METAJIOB, IOJYIIPOBOJIHUKOB,
AmdIeKTpuKoB. CkuH-3¢PekT.

[IpoBoauTcs kiaccupuKanys BEMECTB M0 THITY
MPOBOAMMOCTH. PaccMaTpuBaroTCsi IPOBOAHUKH,
MUPOITEKTPUKH (CETHETODIEKTPUKH ), MATHETUKH,
dheppomarneTuku. [l KaXK0ro T BEIIECTB TPOBOIUTCS
MOAPOOHBIN aHATH3 BO3MOXKHOCTH CYIIECTBOBAHUS
KIICKTPUIECKUX M MATHUTHBIX TI0JIEH BHYTPH U BHE BEIIECTRBA,
IpaHUYHbBIC YCIOBHS Ha TOBEPXHOCTH, a Takke Y (DEKTHI,
BO3HUKAIOIINE HA TPAHUIE COTPUKOCHOBEHHS BEILIECTB
pa3MYHBIX TUIIOB. PaccMaTpuBaeTcs NPUIIOBEPXHOCTHOE
TEUEHNE TOKOB - CKUH-2()(PEKT.

Bcero AYJAUTOPHBIX YaCOB

3 |3 |0

Ownnaitg

0 0 0

CaepxnpoBogumocts. YpaBHenusi 'muzoypra-Jlanaay.

A dexT xo3edcona.

[Tonpo6HO paccMaTpuBaeTCs SBJICHHE CBEPXIPOBOJUMOCTH.
[IpoBoauTCS aHANU3 YCIOBHUIA, TOMYCKAOIIMX BO3SHUKHOBEHHE
9TOTO SABJIEHUS, BBIUUCIIAETCS COOTBETCTBYIOIIASA IJIOTHOCTD
TOKAQ, a TaAKXKC ABJICHUC BBITAJIKMBAHUS I10OJIA HAPYKY
CBEPXMPOBOISIINM 00pa3ioM - 3¢ ekt MeliccHepa.

Bcero AYJJUTOPHBIX YaCOB

2 |2 [0
Ownnaitg
0 0 0




OtnenbHO paccMatpuBaetcs 3¢ ekt xo3edcona, BBOIUTCS
MOHATHE JK03e()COHOBCKUX KOHTAKTOB. PaccMaTpuBaeTcs
(beHoMeHoIornYecKast TCOpUsi CBEPXIPOBOIUMOCTH, B PAMKax
KOTOPO# BBIBOJATCA ypaBHeHHs [ mH30ypra-Jlannay mis
(ha30BBIX MIEPEXO0B BTOPOTO MOPSIJIKA.

7-8 DJIeKTPOMATHUTHBbIE BOJIHBI B H30TPOITHOM BelllecTBe U B | Bcero ayauTopHsIx 4acos
KpHCTaJLIe. 2 |2 |0
PaccmaTpuBaercs nmpouecc pacipoCTpaHEeHUs Omnunaiin
SJICKTPOMAarHUTHLIX BOJIH B BEIICCTBE Ha IIpUMEpE 0 0 0
MU30TPOITHOTO BEIECTBA U KPUCTAJLIA. BBIBOOUTCS BBIpaKEHUE
JUISL TUCIIEPCUHN - U3MEHEHUS 4aCTOThI DJIEKTPOMarHUTHOU
BOJIHBI T10 M€pPE €€ pacIpOCTPAHEHUS B OIIPEAEIEHHOM
HaIlpaBJICHUU B BEILIECTBE.

9-16 Bropoii paznen 16 16 0

9 OTpaskeHue u npeToOMJIeHHE BOJIH. Bcero ayuTopHbIX 4acoB
PaccmarpuBaercst Moziesb 0J1yO€CKOHEYHOI'O POCTPAHCTBA 3 | 3 | 0
JUISL ONTMCAHMS TPAHUYHBIX SIBJICHUIY IOBEPXHOCTH BewlecTBa. | Ouilalin
Pesynbrarom ananusa ycioBUi CIIMBKY BHYTPEHHETO U 0 0 0
BHEIIIHETO PEUICHUM HA TPAHULIE CTAHOBUTCS MOIY4CHUE
KO3 pHLIHEHTa 3epKaTbHOCTH, XapaKTEPHU3YIOIIErO THII
B3aUMOJCUCTBUS IEKTPOMATHUTHBIX BOJIH C IOBEPXHOCTHIO
BELIECTBA.

10-11 | Iudpakuusi peHTreHOBCKHUX JIydeil B KPUCTAJLIAX. Bcero ayuTopHbIX 4acoB
C ToukM 3peHuss MaKpOIIEKTPOANHAMUKH, KPUCTAJLIBI 3 | 3 | 0
MPEJCTABISAIOTCS CO00M TPEXMEPHYIO, TEPHUOIMUECKI Ownnaiin
HEOJHOPOJHYIO CTPYKTYpY. Pactipoctpanenue 0 0 0
2JIEKTPOMArHUTHOM BOJIHBI YEPE3 TAKOE BEUIECTBO IIPUBOJIUT K
ABJICHUIO Tudpakuuu. PaccmarpuBaercs 3ai1a4a o 1uppakuuu
PEHTIE€HOBCKHUX JIy4e€il Ha KPUCTAJUIAX, MOJTYyYMBIIAs IIUPOKOE
[IPAKTUYECKOE IPUMEHEHUE B U3yYEHUU CTPYKTYPBI
KPHUCTAJIJIOB.

12 PaccesiHne 2JIEKTPOMArHUTHBIX BOJIH. Bcero ayuTopHBIX 4acoB
PaccmarpuBaeTcs mporiece paccesiHus dJEKTPOMArHUTHBIX 2 \ 2 \ 0
BOJIH B M30TPOIHOM cpenie 0e3 N3MEHEHMs YacTOTHI - Ownnaiin
paeeBCcKoe paccesHue. BBIBOIUTCS BbIpaKeHUE IS 0 0 0
KO3 pHIMEHTa SKCTUHKIMH BEIIECTBA.

13 Iousipu3anoHHbIe NOTEPH IHEPTUH ObICTPOI YACTHIIbI. Bcero ay1uTopHbIX 4acoB
O0pa3oBanue nNpoaoJbHBIX BOJIH. U31ydyenne BaBuiosa- 2 | 2 | 0
Yepenkona. Omnunaiin
PaccmaTpuBaercs paBHOMEpHO JIETSIAs YaCTHLIA, 0 0 0
IBUXKYyIIasics B cpezie. B npeanonoxennn o 66CKOHEYHOCTH
IIPOCTPAHCTBA 3aJa4X PELIACTCS CUCTEMA YPaBHEHUIN
MaKpOJIEKTPOINHAMUKH C IOMOLIBI0 MeToga Dypre.

[TopoOHO BHIBOUTCS U aHATTM3UPYETCS BBIpAXKEHHUE IS
M3JIy4eHUS JHEPTUY YacCTUIIEH Ha €IMHUILY IPOUIEHHOTO el
IIyTH. J[efCTBUTENIbHAS YaCTh ITOJIYYEHHOTO BEIPAKECHUS
onuceIBaeT u3nyyeHue Basunosa-Uepenkona.
14 TopMo3Hoe u3/1yueHHe 3apsiia B BellecTBe. Bcero aynutopHbIX yacoB

PaccmaTpuBaercs paBHOMEPHO JeTsIas 4YacTUla,
JBIDKYIIAsiCS B cpefie. B mpennonoxkeHnn o 66CKOHEUHOCTH
MIPOCTPAHCTBA 33/Ia4M PEIIaeTCsl CUCTEMAa YpaBHEHUN
MaKpO3JIEKTPOJMHAMUKH C IOMOIIBIO MeTos1a Pyphe.

2 |2 [0
Oumnaiu
0 0 0




[TopoOHO BHIBOIUTCS U aHATM3UPYETCS BBIpAKEHHUE IS
W3JIyYEHHS SHEPIUU YaCTULICH Ha €AMHUILY TPOMIEHHOIO il
nyTH. MHI/IMaSI qacTb HOJIy‘-ICHHOI‘O BLIpa)KeHI/IH OIINUCBhIBACT
TOPMO3HOE M3JTyUeHHE.

15 Ilepexoanoe u3iy4enue. Bcero ayuTopHbIX 4acoB
OtnenbHO paccMaTpUBaeTCs 3a/1a4a O IPOXOXKICHUN 2 |2 [0
3apsKEHHOW YaCTHUILIbI Yepe3 IPAaHUILy COIPUKOCHOBEHHMS ABYX | OHiailH
pa3IMYHbIX BEIIECTB. 3a CYET TOTO, UTO JBE CPEJIbl UMEIOT 0 0 0

PAa3HBIC MOKA3aTCIIN MPCIIOMJICHUS, YaCTUIla 6YI[GT
HCIIBITBIBATL CKAYOK IMOTCHIIMAJIA U ITIPOU3BOJUTDL TaK
Ha3bIBACMOC MNICPCXOJHOC U3JTYICHHC.

16 ITonsiTHe 0 HeTMHEHHBIX SIBJICHMAX B MAKpPOCKONU4Yeckoi | Bcero aymTopHbIX 4acoB
3JIeKTPOAMHAMHKE. 2 |2 0
Besne panee mpu pacCMOTPEHUH 2JIEKTPOMArHUTHBIX SIBJIEHUN | OHaiiH
B Ccpelie mpearoiaraiach BO3MOKHOCTb YCPEAHUTD 0 0 0

MHUKPOCKONMYECKHE ypaBHEHHsI MakcBea 3a c4€T ci1adbIx
BO3MO’KHBIX HEOJJHOPOJHOCTEW ¥ HU3KHUX 4ACTOT U3MEHEHUS
BHEIIHUX IEKTPOMAarHuTHBIX nojeil. [Ipu BeIxone 3a paMku
9TUX YCJIOBHUH JIMHEAPU30BAHHAS MOJIEIIb OKa3bIBACTCS
HenpuMeHUMOi. PaccmarpBuaroTes B 00111eM BUI€ OCHOBbI
HEJIMHENHON MaKpOAJIEKTPOJUHAMUKH.

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHUE

OK DJIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynno-marepuainsl

IIp3 IIpe3eHTanuun

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
nC WMHTEepaKTUBHBIN CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B Kypce MaKpOCKOHquCKOﬁ QJICKTPOANHAMUKHN HCIOJIb3YIOTCA TPAAUIIUOHHBIC
O6pa30BaTeJ'ILHBIC TCXHOJIOTHUHU: JICKIITUU, CCMHUHAPCKHUEC 3aHATHS C pa360p0M 3ala4 1 MpuMcEpPoB.

7. ®OH/I OHEHOYHbLIX CPEIACTB

@DOHJT OLIEHOYHBIX CPEACTB M0 TUCLUIUIMHE 00ECIeunBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB oOyueHHus: (KOMIETEHIMM M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUSTUH TEKYIIETro,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.

CBs3p Mexay GOpMUPYEMBIMH KOMIETEHUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
Ipe/CcTaBieHa B cleayromel Tadnuue:

Komnerenuus NHauKaTopbl 0CBOCHHUS ATTecTallHOHHOE MepONpHUsiTHE
(KII 1)




[1K-2 3-11K-2 3, KH-8, K1-16
V-IIK-2 3, KH-8, KH1-16
B-T1K-2 3, KU-8, K1-16
I1K-3 3-I1K-3 3, KH-8, KH1-16
VY-1IK-3 3, KU-8, KH1-16
B-TIK-3 3, KH-8, K1-16

IHIkajnbl oneHKH 00pa30BaTENbHBIX 10CTHKEHUH

[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JEXKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOIO
MakcUMajbHOro Oaiia BKIOUMTENbHO. TOroBas arrecranus mo nucuuiuiiHe oreHunaercs mno 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJlaHui B paMKax TEKYILEro ¥ MpOMEKyTOYHOIO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM JUCIUILIMHBI

O1eHKa «OTIMYHOY» BBICTABISCTCS CTYACHTY,
€CIIH OH INIyOOKO U MPOYHO YCBOMII
[IPOrpaMMHBINM MaTepuall, UCYEPIIBIBAOLLE,
MIOCJIE/TI0BATENHLHO, YETKO H JIOTHYECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBA3BIBaTh TEOPHUIO C IIPAKTUKOM,
UCTIONIb3YET B OTBETE MaTepuall
MOHOTpadUIeCKOHN JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OleHKa «XOPOIIO» BBICTABISETCS CTYIEHTY,

75-84 C €CJIM OH TBEPJI0 3HAET MaTepuall, FPaMOTHO U

4 — «xopouio» 10 CYLECTBY U3JaraeT ero, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1LieHKa «y/IOBJIETBOPHTEIHHO)

BBICTABJISETCS CTYJIEHTY, €CJIA OH UMEET
3HAHUsI TOJILKO OCHOBHOTO MaTepHala, HO He
3- YCBOWII €T0 JeTalei, I0MyCKaeT HETOYHOCTH,
60-64 «Y0081eMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapYILIEHNUS JIOTHIECKOM
TI0CIIEIOBATEILHOCTH B U3JI0KEHUH
IPOrPaMMHOIO MaTepUaa.

O11eHKa «HEYIOBJIETBOPUTEIILHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE 3HACT
3HAYUTENILHON YaCTH MPOrPAMMHOTO

9_ Marepuara, JI0IyCKaeT CyIeCTBEHHBIC
Hwuxe 60 F omOku. Kak mpaBuiio, omeHka
«HEYOOEIEMEOPUMMENLHOY «HEYJIOBJICTBOPHUTEIIHLHOY» CTABUTCS
CTYJICHTaM, KOTOPbIE HE MOTYT HPOJOJIKUTh
oOydeHue 0e3 JOTOHUTENLHBIX 3aHATHIHA 1O
COOTBETCTBYIOIIEN JUCIUILIUHE.

8.  YUEBHO-METOJMYECKOE U TH®OPMALIMOHHOE OBECIEYEHUE
YYEBHOM JUCLUIIAHBI




OCHOBHAA JIMTEPATYPA:

1. 537 A47 CO0opHUK 3a7a4 110 KJIACCUYECKOM ICKTPOIMHAMUKE : ydeOHoe mocooue, AnekceeB A.l.,
Cankr-IlerepOypr [u ap.]: Jlans, 2008

2. 9N b 28 CO60pHUK 3a7a4 10 JICKTPOIUHAMUKE U CTICIIUATIBHOM TEOPHH OTHOCUTEIBHOCTH : ,
Tonteirun U. H., bateirun B. B., Cankr-IlerepOypr: Jlans, 2021

3. OU T 33 Teoperndeckas ¢pusuka T. 8 DneKTpoAMHAMHKA CIUIOIIHBIX Cpef, , : , 2005

JOIIOJIHUTEJIbHA S JIMTEPATYPA:

1. 53 JI22 Teoperudeckas ¢usnka T.8 DiekTpoauHaMHUKa CIUIONIHEIX cpel, , M.: @usmatiur, 2001
[MTPOTPAMMHOE OBECITEYEHUE:

CrnenmanpHOE porpaMMHOE oOecTriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECINEYEHME YUEBHOW
JUCLUIINHDBI

CHeI_II/IaJ'ILHOC MaTCprUAIIbHO-TCXHUYCCKOC obOecrieueHne HEe Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

Metoandeckue peKOMEHAAINHU TI0 OCBOECHUIO TEOPETHUECKOTO MaTepuasa

Jlns ycmemHoro u3y4eHus: Kypca HEOOXOAMMO TPUIEPKUBATHCA OMPEACIEHHOM METOJIUKH
3aHATUH. OCHOBHOE YCJIOBHE YCII€Xa — CUCTEMATHYECKUE 3aHATHS.

JIst yCHEemHOro OCBOEHHsI TEOPETHUECKON YacTh Kypca HEOOXOAMMO PETYISIPHO TOCEeHaTh
JIEKIMKM M BECTU KOHCHEKT. [locie KaKaoW JEeKIUU cleayeT BHHUMATEIbHO Pa30upaTh JIEKIIMOHHBIH
MaTepI/Ia.TI, HpI/I‘IéM HpI/I H€06XOI[I/IMOCTI/I CJ'IC}IyCT HpOI[eJ'IBIBaTI) HeKOTopBIC JOITOJIHUTCIIBHBIC
BBIKJIAJIKH, €CJIM TaKue OBUIM OCTABJICHBI JIGKTOPOM JUIsl CAMOCTOSITENIbHOM paboThl. [lepen Havamom
K&)K)IOIZ JICKIIMN UMCEET CMBICII HpOCMOTpeTB KOHCIIEKT, qTO6BI yCBO@HI/Ie HOBOI'O MaTepI/Iana
MPOXOAWJIO JIydIlle, TaK KaK B OOJIBIIMHCTBE CJIy4aeB W3JIOKEHUE OIMUPAETCS Ha Marepual,
MPOYMUTAHHBIN HA IPEABIAYIIUX 3aHATHSIX.

st mOJIHOTO OCBOEHHUA Kypca HEJOCTAaTOYHO M3y4daTh JIMIb JIEKIIMOHHBIA Marepuai. B xozne
OCBOCHMSI Kypca CIIeqyeT YWTaTh KHUTH, MPEUIOKEHHbIE B CIHUCKE JIUTEpaTypbl MO KypCy.
HactoarenbHO  pekOoMeHIyeTcss Takke  HCIOJb30BaTh  JUTEpaTypy, OOO3HAUEHHYI  Kak
«JTOTIOJTHUTEJIbHAS», a TAK)KE€ CaMOCTOATENIbHO WJIM C TOMOIIBI0 TPETojaBareiisi UCKaTh W JPYTHE
uctouHuku. [Ipu pabote ¢ nurepaTypoil cieayer mpoaeNbiBaTh BCE UM XOTS Obl OCHOBHBIE BBIKJIAIKH.
Ba)KHO OCO3HaBaTh, 4YTO TOJBKO CaMOCTOSTCIIBHO HpO)IeJ'IaHHI)Ie BBIKJIAIKU HpI/IBO)ISIT K ITIOHUMAaHHWIO
Marepuana.



Meroanueckue peKOMEHIAMH U1l TOATOTOBKH K CEMHUHAPCKUM 3aHITHUSAM U PELICHUIO 3a7a4

IIporpamma Kypca M CEMECTPOBBIM KaJ€HIApHBIA IUIAH COCTaBJICHBl TaK, 4YTO TEMBbI
CEMUHApPCKHUX 3aHATHM CIEAYyIOT 3a Temamu Jiekuud. M mnporpamma Kypca, U CEMECTPOBBIM
KaJICHJApHBINA TUIAaH JOCTYIHBI KaKAOMY CTYICHTY Ha caiiTe y4eOHOro yIpaBlIeHHs YHHBEPCHTETA.
[lonroroBUTECA K OYEPEAHOMY CEMUHApPCKOMY 3aHATHIO - 3TO, IpPEXIE BCEro, IpopadoTarhb
JEKIIMOHHBIA Marepual, COIVIACHO METOJAMYECKUM peKOMEeHJauusM. Bce HEBBIICHEHHBIE BOIPOCHI
TEOPUU MOKHO (M HYKHO) 33/1aTh IpernojaBaTellio B Hayaue ceMuHapckoro 3aHsaTus. Ha cemunape,
KakK MpaBUIIo, pa3OMparoTcsl BONPOCHl U KaU€CTBEHHBIE 3aJ]aui, JAIOII1e BO3MOXKHOCTh OoJiee riIyooKo
IIOCTUYb U3y4aeMblil paszzen Kypca. Kpome Toro, Ha cemuHape ydaT NpaBUJIbHO CTaBUTh M pelIaTh
3a7a4¥, aHAJIM3UPOBATh peuieHue 3aaad. [lo mpolaeHHOW Ha ceMHHape TeMe HArTCSA 3aaadd JJIst
CaMOCTOSITEJILHOTO (JIOMAIIHEr0) pElIeHUsl. Y CBOEHHE Kypca BO MHOI'OM 3aBHCHUT OT OCMBICIIEHHOIO
BBITTOJIHEHUS IOMAITHETO 331aHUs, BAYMUYUBOTO PELICHHUS OOIBIIOTO KOJINYECTBA 3a/1a4.

[Tpu pemennu 3a1a4 11e1ec000pa3HO PYKOBOJICTBOBATHCS CIEIYIOIIMMHE MPABHIIAMHU:

1. [Ipexne Bcero Hy>KHO XOpPOIIO BHUKHYTh B YCIOBUE 3a/1a4H, 3alIUCATh KPATKO €€ YCIOBHE.

2. Cnenyer NMpUKUHYTh, KaKHM€ OCHOBHBIC 3aKOHBI U YPAaBHEHHUS U B KaKUX NPUOIHKEHHSIX
clielyeT UCIO0JIb30BaTh U 3alUCATh UX, MIOCIIE YErO MOMbITAThCS PEIIUTh.

3. 3agava nomkHA OBITH CHAYala pelieHa B MAKCUMAaIbHO 001IeM BUJIE.

4. TlomyuywB pemieHMe B OOIIEM BHUJAE, HYXHO HPOBEPUTH, IMPABIIBHYIO JH OHO HMEET
Pa3MEpPHOCTb.

5. Ecam 3TO BO3MOKHO, MCCIIEOBaTh ITOBEJACHUE PEIICHHUS B IPEACIBHBIX CIydasx |
M300pa3uTh XapakTep U3y4aeMoi 3aBUCUMOCTH rpapuyecK.

6. Ecin BO3MOKHO, IpU MOJYYEHUHU TOTO WJIM MHOTO pe3ynbTaTa, CIEeNyeT yKa3aThb IPaHUIIbI
€ro MPUMEHUMOCTH.

Perenne 3amaun npuHeceT HAMOONBIIYIO MOJIB3Y TOJIBKO B TOM Cllydae, KOorja o0ydJaromuiics
PELIUT ee caMOCTOATENIbHO. PemuTh 3aauy 6e3 MOMOIIM YacTO HE BCErJa yAaeTcs, HO TeM He MeHee
MOTIBITKA HAWTH pelIeHHe Pa3BUBAIOT MBIIIJICHHE U YKPEIUIAIOT Bomo. HeobxoauMo moHUMaTh, 4TO
JUI HEKOTOPBIX 3aJad HEe yAacTcs OBICTPO HAWTHU pelleHHe, BEAb pEelleHuEe 3aiad OTHOCUTCS K
HAay4YHOW JEATEIbHOCTH, KOTOpas NPEANojaraeT TBOPYECKHM IOAXOJ M JUIMTEIBHOE BPEMS
00/ TyMBbIBaHUSI.

W3 cka3aHHOTO BBITEKAET, UTO PELICHUE 3a7a4 HU B KOEM CIIydae He CIIEyeT OTKJIaJbIBaTh HA
MOCJIEAHUNM Beuep Mepel 3aHATUSAMU, KaK, K COXKAJEHUIO, HEPEIKO IOCTYIAKT CTYIEHTHL.. B 3TOM
ciiyyae Oosiee CIOXKHBIE M NPUTOM Hambosee cojepKaTelbHble W TOJIE3HbIE 3a7ayd 3aBEIOMO He
MOTYT OBITh PEIICHBI.

B pexomeHnayeMbIx cOOpHMKax 3a/ad, B pasjiese, KOTOPbIM ClIeAyeT 3a OTBETaMHU, COEPKATCs
yYKa3aHHs K pelleHrto Oosee TpynHbIX 3aaad. OOpamarbcs K HUM HY)XKHO JIMIIb IOCTE TOTO, Kak
HECKOJIBKO MONBITOK PEIIUTH 33J1a4y HE IPUBEAYT K YCIIEXY.

MeTtoauueckre peKOMeH1alluu AJIsl OJATOTOBKU K KOHTPOJIbHBIM U MPOBEPOYHBIM paboTaM

KonTponbHble paboThl TPOBOASTCS MJI NPOBEPKH KadyecTBa YCBOEHHUS Marepuaia M
BBIMIOJIHEHUS] JIOMAIIHUX 3a7aHuil cTyaeHTaMd. OHU OCHOBBIBAIOTCA CTPOrO Ha MPONHIECHHOM
MaTepuaje U HE BBIXOAAT 3a paMKM H3jaraeMoro kKypca. CBOEBPEMEHHOE HM3yU€HHUE JIEKIIMOHHBIX
MaTepuaoB U BBINOJIHEHUE JOMAIIHUX 33JJaHUW TapaHTUPYET YCIEIIHOE BBHIMOJHEHUE KOHTPOJIbHBIX
U TpoBepouHbIX pabor. Ilpu TOArOTOBKE CleAyeT pPYKOBOJICTBOBATHCS —OOIIEHNPUHATHIMU
YCTaHOBKAaMH, T.€. MOBTOPUTh HM3YYEHHBIH MaTepHall, 3allOMHUTh OCHOBHBIE WJEH, MPUHIMIBLI U
pe3ynbTaThl Kypca. He cienyer meITaThesi «BBI3YOPUTH» MaTepual, JOCTaTOUYHO MOHSTHh U 3alIOMHUTH
JIOTUKY BBIBOJIa T€X WJIM HMHBIX PE3yJbTAaTOB W pEUIeHMs 3aJad U OCO3HAaTh MX (PU3NYECKU U
MareMaTudeckuii cMbIci. [Ipy BBIMOTHEHUH KOHTPOJBHOW WJIM MPOBEPOYHOM pabOTH HEOOXOIUMO



3amHChIBATh BCE OCHOBHBIC INArW TPH pPEHICHWH 337a4d, HE <«IIEPECKaKWBas» K KaKOMY-TO
MPOMEKYTOUHOMY WJIM OKOHYATEIbHOMY pe3yjibTarTy 0e3 Kakux-Tubo Ha TO (U3UUYECKUX WIN
MaTeMaTHYECKUX 000CHOBaHMA.

Pabora nomkHa OBITH 3amucaHa Tak, 4YTOObI ObUIA TOHATHA JIOTMKA PEIICHUs 3a1ad, PH 3TOM
CTpOTHX IMpaBwui opopmieHHs 3a1a4 HeT. OKOHUATEIbHBIN OTBET HEOOXOAMMO BBIACTHTH KaKUM-JINOO
CII0COOOM TaK, 4YTOOBI IPOBEPAIOLIEMY OBUIO MOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.

11.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IPEIIOJABATEJEN

[IpoBenenne MpakTUYECKUX 3aHATUH U BBITTOJIHEHUE CAMOCTOSTEIBHBIX padoT

CTyaeHTBl [IOJDKHBI, HMCHOJNB3YS IOMYYEHHBIH Ha JIGKIMAX MaTepual, Hay4UThCS pellaTh
3a7a4M 1O Kypcey.

Crnenyer MCHOJNB30BATh PA3JIMYHbIC MPHEMbI BOBIECUYEHHUS CTYACHTOB B IPOIECC OCBOCHHS
y4eOHOTo MaTepuana:

- OTIPOC CTY/ICHTOB IO COJIEPIKAHHIO MPOYUTAHHBIX JICKIIHIA;

- BBI30B CTY/ICHTOB K JIOCKE ISl PEILICHUS TEKYIIHX 3a/1a4;

- CaMOCTOATENIFHOE PEIICHHE 3a/1a4l CO CBEPKOW MPOMEKYTOUHBIX U KOHEYHOTO Pe3yIbTaTOB
pelIeHus;

- IOKa3 IpernojaaBaTeseM Ha JOCKE PEHICHHUS TUTIOBBIX 3a/ay;

- cCaMOCTOATeNIbHAsI paboTa HaJl 3alaHUSMHU.

Opranuzanys KOHTPOJIst

KoHTpomnb 3HaHUN OCYIIECTBISETCS MyTEM HMPOBEIECHUS KOHTPOJIBHBIX MM CAMOCTOSTEIHHBIX
paboT ¢ nocieayone IpoOBEPKOH.

Ha kaxmoM ceMuHape BBIIACTCs JOMAIlIHEE 3aJaHue, KOTOpoe 00s3aTeNbHO NPOBEpsETCS B
WHIUBHIyaTbHOM TOpsike. Takke B Kypce MOXET OBITh BBIIAHO T.H. OOJBIIOE JOMAIIHEE 3a/laHHe.
bonpmme momamnue 3amanus (B/13) mpenHasHauyeHBl UIS CaMOCTOSTENBHON PabOTHI CTYIEHTOB C
TIOCIIEAYIOIIeH TpoBepKol mpenogaBareneM. Kak mpaswmio, caada b/I3 mpoxoaut B BUme yCTHOM
3aIlIMTHl B CEPEeMHE WIM B KOHIE y4eOHOro cemecTpa, HO (hopMa M BpeMsl MPOBEPKH MOXKET OBITH
M3MEHEHA Ha YCMOTPEHHUE MPEnoaaBaTels.

Ha ocHOBaHWM 3THX PE3y/IbTaTOB BHICTABISIETCS BHYTPUCEMECTPOBEIH 3a4eT.

IIpoBeneHne 3a4eTOB U K3aMEHOB

Jnist norycka K 3a4eTy WM 9K3aMEeHY He0OXO0TUMMO UMETh IOJIOKUTENbHBIE OIIEHKU M0 KaXKIOH
Teme. Bo BpeMs 3aueTa CTYAEHT MosTy4aeT MHIMBHYaIbHBIN OWIIET ¥ TOTOBUT OTBETHI HAa BOIIPOCHI 110

Kypcy.

ABTOP(BI):

Porozkun JImutpuit bopucosuy, 1.¢.-M.H., mpodeccop

Penenzent(b):
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