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AHHOTALMS

Kypc moctpoen Ha ocHoBe kiaccwueckoro ydeOnuka JILJI. Jlammay m E.M. Jludpmmna u
BKJIFOYAET M3JIOKEHUE MPUIIOKEHUSI KIIACCUUECKOU AJIEKTPOJUHAMUKHN U CTATUCTUYECKON MEXaHUKHU K
OIMMMCAHUIO BJICKTPOMAIrHUTHBIX SIBJICHUM B MAaKpOCKOIMMYCCKUX Cpcaax. N3noxenne u O6”I)CM
MaTrepuasa pacuuTaHbl Ha TOJATOTOBKY CHEIUATMCTOB, 3aHUMAIOIINXCS UCCIIEIOBATENHCKOM paboToM B
AKCTIEPUMEHTAJILHON U TEOPETUIECKON (hH3HUKE.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

I_IeJ'IL JAaHHOTO KypCa — MNO3HAKOMUTH CTYACHTOB C OCHOBHBIMHU IIOJIOXKCHUSAMU U METOAAMHU
KJ1aCCHUYECKOM QJICKTPOAUHAMHUKU KOHACHCUPOBAHHOI'O COCTOSHHA (BJIGKTpOI[I/IHaMI/IKI/I CIINTOIIHBIX
cpez[) B OGBGMG, HGO6XOI[I/IMOM AJI1 TIOHMMAaHUsT COBPCMCHHBIX HAYYHBIX PE3YJIbTATOB OTHOCAIIUXCA
Kak K COOCTBEHHO K QJICKTPOAUMHAMHKE, TaK H, Ooitee IIUPOKO, K (1)I/I3I/IK6 KOHACHCHUPOBAHHOI'O
COCTOsIHHA.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

3HaHMs, TOJy4YEHHbIE MPU H3YyUYEHUU Kypca, HEOOXOOUMBI IMPAKTHUECKH BO BCEX O00JACTIX
COBPEMEHHOM (hM3UKH, CBA3aHHBIX C UCCIIEOBAHUEM DJIEKTPHUUECKUX U TEPMOJIMHAMUYECKIX CBOWCTB
MaKpOCKOIMUYECKUX TEl.

C apyroil CTOpOHBI, KypC MAaKpPOCKOIMYECKOW 3MEKTPOJMHAMUKH SIBISETCS 3aBEpPIIAOIINM B
[UKIIE KYPCOB TEOPETHUECKON (PU3UKU, YUTAEMBIX CTyJneHTaM WHCTUTyTa Jla3epHBIX U TUIa3MEHHBIX
texHonoruii HUAY MUOU, nostomy st €ro OCBOCHUS MCIIOJIB3YETCS NMPAKTUYECKU BECh apCeHall
3HAHWU U HABBIKOB I10 pa3JielaM TeOPEeTUIECKON (DHU3HKH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHuBepcanpHbie U(1n) obmenpodeccuoHalbHbIe KOMIIETEHIUH:

Kon n naumenoBanue komnereHuu | Koa u HauMeHOBaHME MHAMKATOPA JOCTHXKEHUS
KOMITETCHITH

OIIK-1 [2] — CniocobeH MpUMEHSITh 3-OIIK-1 [2] — 3HaTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHbIE U €CTECTBEHHOHAYYHBIX ¥ MH)KCHEPHBIX TUCIUTIINH U METO B

OO0IIenH)KEHEPHbIE 3HAHUS, METO/IbI MaTeMaTUYeCKOro aHan3a.

MAaTeMaTUYECKOTO aHaIn3a U V-OIIK-1 [2] — YMeTh TpUMEHSITh 3HAHUS OCHOBHBIX

MOJIETIUPOBAHUS B MH)KEHEPHOU 3aKOHOB €CTECTBEHHOHAYUYHbIX U WHKEHEPHBIX JUCIUIUIMH,

JeSTeNIbHOCTH, CBA3aHHOM C METOJIbl MaTEeMaTHYECKOI'0 aHAJIW3a U MOJIETIUPOBAHUS B

(hOTOHHBIMU TEXHOJIOTHSIMH MH)KEHEPHOMW JeATENbHOCTH, CBA3aHHOM ¢ (POTOHHBIMU

00paboTKu nHpopMaIuHy, TEXHOJIOTUSIMU 00paboTKH UH(OpPMALMK, TPOEKTUPOBAHUEM,

IIPOEKTUPOBAHUEM, KOHCTPYUPOBAHUEM M TEXHOJIOTMSIMU ITPOU3BOACTBA

KOHCTPYUPOBAaHUEM M TEXHOJIOTUSIMU | 3JIEMEHTOB, IPUOOPOB U CUCTEM (DOTOHUKH U

MIPOU3BOJICTBA 3JIEMEHTOB, IPUOOPOB | ONTOUH(OPMATUKH

U cucteM (DOTOHUKHU U B-OIIK-1 [2] — Biagets MeTogamu, criocobamMu u mprueMamMmu

ONTOMH(GOPMATUKU pEelIeHrs TUTMYHBIX 33/1a4 €CTeCTBEHHOHAYYHBIX, OOIIHX
MAaTeMaTHUYECKUX U WHKEHEPHBIX JUCITUTUINH.




OIIK-1 [1] — CriocobeH MpUMEHSTH
€CTECTBEHHOHAYYHBIE U
OOlIeH)KEHEPHbIE 3HAHUS, METO/IbI
MaTeMaTUYECKOro aHaJIn3a 1
MOJIEJIMPOBAHNS B MH)KEHEPHOMN
JEeSATEIbHOCTH, CBSI3aHHOM C
MIPOEKTUPOBAHUEM,
KOHCTPYMPOBAaHUEM U TEXHOJIOTUSAMU
IIPOU3BOJICTBA Ja3€PHON TEXHUKHU

VK-1 [1, 2] — Cnocoben
OCYILIECTBJIATH IIOUCK, KPUTUUECKUM
aHaJIU3 U CUHTE3 UHPOpMaIH,
MPUMEHSTh CUCTEMHBINA MOAXO AJIS
pelIeHUs TOCTaBIEHHBIX 3a7a4

3-OIIK-1 [1] — 3HaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX U MH)KEHEPHBIX TUCHUILINH U METO]IbI
MaTeMaTHYeCKOr0 aHaJln3a.

V-OIIK-1 [1] — YMeTh npUMEHSTh 3HAHUSI OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX U WH)KEHEPHBIX JUCITUTUIHH,
METOAbl MAaTEMaTUYECKOIO aHAJIM3a U MOJEIUPOBAHUS B
WHKEHEPHOU eSITEIbHOCTH, CBSI3AHHOM C IPOEKTUPOBAHUEM,
KOHCTPYMPOBAHHEM M TEXHOJIOTHSIMU TPOU3BOACTBA
JIa3€pHON TEXHUKH.

B-OIIK-1 [1] — BrageTs 0OCHOBHBIMHM METOJIaMH, CITIOCOOaMHU
Y TIpUEMaMU PEIICHHs TUITMYHBIX 33729
€CTECTBEHHOHAYYHBIX, OOIIUX MaTeMaTUYECKUX U
WH)XEHEPHBIX JUCITUTIINH.

3-VK-1 [1, 2] — 3nare: MeToauku cbopa u 00padboTKu
nH(pOpMaINH; aKTyallbHbIE POCCUNCKHE U 3apyOeKHbBIE
HCTOYHUKU MH(pOpManuu B cpepe npodeccnoHanbHOMN
NeSTeIbHOCTH; METOJI CUCTEMHOTO aHaIIu3a

V-VYK-1 [1, 2] — YMeTh: npuUMeHSATh METOANKH TTOUCKA, cOOpa
1 00pabOTKU MHPOPMAIH; OCYLIECTBIATH KPUTUUECKHIA
aHAJIN3 U CUHTE3 MHPOPMAITUH, TOJTYICHHON M3 Pa3HBIX
HMCTOYHUKOB

B-VK-1[1, 2] — Bnamers: MeTogamu noucka, coopa u
00paboTKH, KPUTUYECKOTO aHATN3a U CUHTE3a HH(OpMAIIHH;
METOJIMKON CHCTEMHOTO TIOJIX0a JIJIS PEIICHHS
MOCTABIICHHBIX 33734

4. BOCIIUTATEJIbHBIA MOTEHIAAJ JUCHUTLJIAHBI

Hanpasnenus/uenu
BOCITUTAHHS
[IpodeccuonansHoe
BOCITUTAHUE

(B18)

[IpodeccuonanbHoe
BOCIIHTaHUE

3agauym BocriuTaHus (Kox)

Coznanue ycioBHi,
00ecIeynBaronux,
(dhopMUpOBaHNE OTBETCTBEHHOCTH
3a mpodeCcCHOHATBHBIN BHIOOD,
npodeccuoHanbHOE Pa3BUTHE U
po¢eCCUOHATBHBIC PEIICHHS

Co3znanue ycioBui,
00ecIeunBaronnX,
(bopmMHpOBaHKE HAYYHOTO
MHPOBO33PEHUS, KyJIbTYPBI

BocnurarenbHbBIN TOTEHIIAAT
JUACIUATUIMH

Hcnonp30BaHue BOCIIUTATEIHHOTO
MOTeHIHAaNa JUCIIUITINH
po(hecCHOHATEHOTO MOIYJIS JITIst
(hopMHUPOBaHHMS Y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
po¢eCCHOHAIBHOE PA3BUTHE
MIOCPEJICTBOM BBIOOpA CTYJCHTaMHU
WHIWBUTyTbHBIX 00pa30BaTeIbHbIX
TPACKTOPU, OpraHU3aIUU CHCTEMBI
OOIIEeHUsT MEXKy BCEMHU
y4aCTHUKaMH 00pa30BaTEIILHOTO
mpoiiecca, B TOM 9HCIIE C
HCIIOJIb30BAHHEM HOBBIX
WH()OPMAITMOHHBIX TEXHOJOTHA.
1.Mcnonp30BaHre BOCIUTATEILHOIO
MOTEHITATA TUCIUTUTAH/TIPAKTHK
«Hay4Ho-uccnenoBarenbckas
pabotay, «[IpoekTHas MPAKTHKA,




IIOMCKa HECTAHJAPTHBIX HAyYHO-
TEXHUUYECKUX/TPAKTHYECKUX
pELIEHN, KpUTUUECKOTO
OTHOILIEHUS K UCCIIEIOBAaHUSIM
JoKeHay4yHoro tosika (B19)

«HayuHbIi1 cemuHap» 1UIs:

- (popmHupoBaHUS TOHUMaHUS
OCHOBHBIX IPUHIIUIIOB U CLIOCOOOB
HAy4YHOTO MMO3HAHUSI MUPA, Pa3BUTHUS
HCCIIEIOBATENBCKUX Ka4eCTB
CTYJEHTOB MTOCPEACTBOM UX
BOBJICUEHUS B UCCIIEJOBATEIBCKUE
MIPOEKTHI 110 00IACTAM HayUHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCIIUTATEIHHOTO NMOTEHIIMANIA
qucuuiuin "Meropus Hayku U
unxenepun", "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KoMMyHuKkaruu'", "BeeneHue B
cnenuanbHocTh", "HayuHo-
uccaeaoBarenbekas padora',
"Hayunblil cemunap" mis:

- popMupoBaHUs CITIOCOOHOCTH
OTIENATh HACTOSLIUE HAy4YHbIE
UCCIIEIOBAHMS OT JDKEHAYYHBIX
IIOCPEACTBOM IIPOBEJEHUS CO
CTYJEHTAMHM 3aHITUH U PETYISAPHBIX
Oecen;

- (hpopmupoBaHUS KPUTHUUECKOTO
MBIILJICHHS], yMEHMSI pacCMaTpUBaTh
pa3INyYHbIE UCCIIEI0BAHUS C
AKCIEPTHOH MO3ULIUU IOCPEACTBOM
00CYKJIEHHS CO CTYJEHTaMU
COBPEMEHHBIX MCCIIEJOBAHNH,
HCTOPUYECKHUX MPEITOCHUIOK
MOSIBJIEHUS T€X WM UHBIX OTKPBITUI
U TEOPHH.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

Paznensr yueOHOM TUCIUTUTMHBL, UX 00BEM, CPOKH U3Y4eHUS H (HOPMBI KOHTPOJIS:
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Bropoii paznen 9-16 | 16/8/0 25 KH-16

Umoeo 3a 7 Cemecmp 32/16/0 50

KonTpoJbHbie 50 6]
MeponpusaTusi 3a 7
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OIIK-
1,
3-VK-
1,

V-
YK-1,
B-
YK-1

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamoB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O06o3na | I[To1HOe HAaMMeHOBaHMe

YeHue

KN KoHTpoJib 1o utoram

3 OK3ameH

KAJIEHJIAPHBIN IIJIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

" yac. , yac. yac.
7 Cemecmp 32 16 0

1-8 IlepBblii pa3ae 16 8 0

1 IInoTHOCTHL MMKPOTOKOB B BellecTBe MPH 00IbIINX Bcero aynuTopHbIX 4acoB
4acToTax. Y CcpeAHeHHe MUKPOCKONUYECKHUX YPABHEHHUH. 3 |1 [0
OcHOBOI1 (HeHOMEHOJIOTHYECKOTO MOIX0/1a Omnutaiin
MaKpO3JIEKTPOAUHAMUKHY SIBIISIETCS YCPEIHEHHE 0 0 0
MHUKPOCKOTIMYECKHX ypaBHeHUIT MakcBemna. [Tonpobro
IPOBOJUTCS MPOLelypa YCPEIHEHUS BCEX HEOOXOUMBIX
BBIPAYKEHUI, BKJIIOYas TaK)Ke IUIOTHOCTH 3apsijia U TOKa.

Ocob60e BHMMaHUE yAeISIeTCs TaK Ha3bIBAEMbIM YCIIOBHUSM
CIIMBKH, FPAHUYHBIM YCJIOBUSIM MPU YCPEAHEHHUHU.

2 Mukpockonuyeckoe onucanue nouas. JAmdiekrpnueckas Bcero aynuTopHBIX 4acoB
NPOHUILIAeMOCThb. HacTOTHAA U NPOCTPAHCTBEHHAs 3 | | | 0
AUCHEPCHHU. YPaBHEHHA MAKPOCKONNYECKOM OnJiaiin
3J1eKTPOAMHAMMKH. 0 0 0
PaccmarpuBaroTcss 0c0O€HHOCTH MUKPOCKOITMYECKOTO
OIKCAHUs AJIEKTPOMATHUTHOIO M0JIs B BelecTBe. BBoauTcs




MOHATUE AUDJIEKTPUUECKOU ITPOHULIAEMOCTH cpesl. [Ipu
aHaIu3e (PyHKIMOHAIBHOTO MTOBEIECHUS TUIEKTPUIECKON
MIPOHHIIAEMOCTH OOHAPYKUBAETCS €€ 3aBUCUMOCTh OT YaCTOTHI
U paccMaTpUBACMON TOYKH IIPOCTPAHCTBA - SIBJICHUE
qucnepcuu. Y cpeJHEHHbIE ypaBHEHUs Makcseiia
JOTIOJIHAIOTCS. MAaTEPUAIbHBIMYA YPABHEHHUAMH, 4TO AAET
MOJTHBIN Ha0Op ypaBHEHUH MaKPOCKOMMYECKON
NIEKTPOJAMHAMHUKH.

3 OpueHTanMOHHAS U Ae()OPMALMOHHAS MO PU3ALMA Bcero ayauTopHBIX 4acoB
BenlecTBa. D deKTUBHOE e CTBYIONIEE HA MOJIEKYJY B 3 | 1 | 0
noJe. Omnnaitn
PaccmaTpuBaetcs nmoBeieHHe AUAIEKTPUKOB BO BHELTHEM 0 0 0
ayieKTpuyeckoM mose. Ocoboe BHUMaHUE yACISIETCS SIBICHUIO
MOJIAPU3AIIUY TUIJIEKTPUKA 32 CUET CMEIEHUS DJIEKTPOHOB
(medopmanoHHas MOISIPU3AINS) U 32 CUET Pa3BOPOTA
JUTIoJIeH (OpUEeHTAIIMOHHAS TTOJISIPU3AITHs).

4 IIpoBoaguMOCTH METAJIOB, OJTYNPOBOIHUKOB, Bcero ayauTopHbIX 4acoB
ANAJIeKTPUKOB. CKuH-3 P deKT. 3 | 1 | 0
[TpoBomuTCs Kiaccu(uKanus BEIECTB MO TUITY Ownnaitn
MpoBOAUMOCTH. PaccMaTpuBaroTcsi NpOBOIHUKH, 0 0 0
MIUPOIEKTPUKH (CETHETORIEKTPUKH ), MAarHETUKH,
dbeppomarneTuku. J{s Kaxa0ro THUMA BEIIECTB IPOBOAUTCS
MOPOOHBIN aHATN3 BO3MOXXHOCTH CYIIIECTBOBAHHS
MIJIEKTPUYECKUX U MAarHUTHBIX TOJIEH BHYTPH U BHE BELIECTBA,

IpaHUYHBIC YCIIOBUS Ha TOBEPXHOCTH, a TaKXe dPPEKTHI,
BO3HHUKAIOIIIHME HA TPAHMIIE COIPUKOCHOBEHMSI BEILIECTB
Pa3NIUYHBIX THUIOB. PaccMaTpuBaeTcs NpUIOBEpXHOCTHOE
TEUEHHE TOKOB - CKHH-2((DEKT.

5-6 CgepxnpoBoaumocts. YpaBHenusi ' unzoypra-Jlanaay. Bcero aynuTopHbIX 4acoB
dddexT dx03edcona. 2 | 2 | 0
[ToxpoOHO paccMaTpuBaeTCst ABICHHE CBEPXITPOBOAMMOCTH. Ownnaitn
[TpoBoauTCs aHanu3 yCIOBHMA, JOMYCKAIOUIMX BOSHUKHOBEHUE | () 0 0
3TOTO SIBJIICHUS], BEIYUCIIAETCS COOTBETCTBYIOIIAS TUIOTHOCTD
TOKa, a TAaK)Ke SIBJICHHE BBHITAIKMUBAHUS TOJIS HAPYKY
CBEPXIPOBOASIIUM 00pa3iiom - addekt Meiiccaepa. OTnenpHO
paccmarpuBaetcs 3@ dext Jo3edcona, BBOIUTCS MOHATHE
TK03e(pCOHOBCKMX KOHTAaKTOB. PaccmarpuBaercs
(dbeHoMeHOoIornueckas Teopusi CBEPXIPOBOAUMOCTH, B paMKax
KOTOPOH BBIBOJATCS ypaBHeHUs [ mH30ypra-Jlannay amns
(ha30BbIX EPEXO0I0B BTOPOTO MOPAIKA.

7-8 DJIeKTPOMATrHUTHbIE BOJIHBI B H30TPONHOM BellleCTBe U B Bcero ayauTopHbIX 4acoB
KpHUCTaJLIe. 2 | 2 | 0
PaccmaTpuBaercs nmporuecc pacupocTpaHeHus Ownnaitn
AIIEKTPOMArHUTHBIX BOJIH B BEIIECTBE HA MpUMeEpe 0 0 0
M30TPOITHOTO BEIIECTBA M KPUCTAJUIA. BEIBOIUTCS BBIpaKEHHE
JUIS TUCTIEPCUU - U3MEHEHHUS YacTOThI DJIEKTPOMArHUTHOU
BOJIHBI IO Mepe €€ PacIpOCTPAHEHHUS B ONIPEACIEHHOM
HAIpPAaBJICHUU B BEIIECTBE.

9-16 Bropoii paznea 16 8 0

9 OTtpaskeHue U NpeJioMJIeHHe BOJIH. Bcero ayauTopHbIX yacoB
PaccmaTpuBaercs Mozieb MOIyOECKOHEUHOT0 MPOCTPaHCTBa 3 | | | 0
U1l OTIMCaHUs TPAaHUYHBIX SBJICHHUIY IOBEPXHOCTH BeulecTBa. | OHyaiiH




PesynbraToM aHanmu3a yCOBHM CIIMBKU BHYTPEHHETO U
BHEIIHETO PELICHUH HA TPAaHULIE CTAHOBUTCS IOITY4YECHHE
K03 pHILIMEHTa 3ePKAITBHOCTH, XapaKTEPU3YIOIIETO THII
B3aMMOJCHCTBHS 2JICKTPOMAarHUTHBIX BOJIH C IOBEPXHOCTBIO
BELICCTBA.

10 - 11 | Andpakuusi peHTTeHOBCKHX JIyYell B KPUCTAJLIAX. Bcero ayiuTopHbIX 4acoB
C ToukH 3peHuss MaKpO3IEKTPOAUHAMUKH, KPUCTAILIIbI 3 |2 [0
MIPEJICTABISIOTCS CO00M TPEXMEPHYIO, IEPUOANYECKU Ownnaitn
HEOJHOPOJIHYIO CTPYKTYpYy. PacnpocTpanenue 0 0 0
3JIEKTPOMATrHUTHOM BOJIHBI YEPE3 TAKOE BEUIECTBO MPUBOJIUT K
ABICHUIO Tudpakuuu. PaccmarpuBaercs 3a1a4a o 1uppakuun
PEHTI€HOBCKHUX JIy4ell Ha KPUCTAIIaX, MOJy4YHBIIas IUPOKOE
IIPAKTUYECKOE IIPUMEHEHUE B U3yUYEHUU CTPYKTYPBI
KpHUCTAJLJIOB.

12 PaccesiHMe 1eKTPOMAarHUTHBIX BOJIH. Bcero aytuTopHbIX 4acoB
PaccmarpuBaeTcs npouecce paccesiHus 31€KTPOMAarHUTHBIX 2 | | | 0
BOJIH B M30TPOMHOM cpenie 0e3 N3MEHEHHS YaCTOTHI - Ownnaitn
pasieeBCKOe paccestHue. BeIBOAUTCS BbIpakeHUE ISt 0 0 0
K03 dUIlMEeHTa SKCTHHKIINH BEIIECTRA.

13 [Moasipu3anMoHHbIE MOTEPH IHEPTUN OBICTPOM YACTHUIIBI. Bcero ayiuTopHbIX 4acoB
O0pa3oBanne nNpoaoJibHbIX BOJIH. U3i1yuenue BaBuiosa- 2 |1 [0
Yepenkona. Owunaiin
PaccmarpuBaeTcst paBHOMEPHO JIETSIIAsI YaCTULA, ABUXKYIIAACS | () 0 0
B cpene. B mpennonoskeHnn o 6ECKOHEUHOCTH MTPOCTPAHCTBA
3a/1a4y pelaeTcs CUCTEMA YPaBHEHUN
MaKpO3JIEKTPOJMHAMUKY C IOMOLIBI0 MeToa Dypee.

ITonpoOHO BBIBOAUTCS U aHAJIU3UPYETCS BHIPAKEHUE JIIS
M3JIy4eHUs SHEPTUU YacTUIIEH Ha €IMHUILY ITPOUIEHHOIO el
IIyTH. JIeiCTBUTEINIbHASI YaCTh MTOJIYYEHHOTO BBIPAKEHUS
onuchiBaeT u3nyyeHue Basunosa-YepeHkona.

14 Topmo3Hoe u3i1ydyeHue 3apsiia B BellecTBe. Bcero ayuTopHsIX 4acoB
PaccmarpuBaeTcst paBHOMEPHO JIETSIIAsl YacTULA, ABMKYILAACS | 2 |1 [0
B cpezie. B npeamonoxxennn 0 6eCKOHEYHOCTH MTPOCTPAHCTBA Ownnaitn
3a/1auyl pelaeTcs CUCTEMa YpaBHEHUI 0 0 0
MaKpOIEKTPOANHAMHKY C IIOMOLIBI0 MeToga Dypee.

[TonpoOHO BHIBOAUTCS U aHAIU3UPYETCS BHIPAKEHUE JIJIS
M3JIy4EeHUS SJHEPTUY YaCTULIEH Ha €IMHUILY ITIPOUIEHHOIO el
yTH. MHMMas 4acTh MOJYYEHHOT'O BBIPAXKEHUSI ONHUCHIBAET
TOPMO3HOE M3JIyUYECHUE.

15 IIepexoaHnoe uziyyenue. Bcero ayiutTopHbIX 4acoB
OTtnenpHO paccMaTpUBaeTCs 3aa4a O IPOXOKACHUN 2 | 1 | 0
3apsyKEHHOM YaCcTHIIbI YEPE3 TPAaHUIly COPUKOCHOBEHMS IBYX | OHmaiiH
Pa3IMYHBIX BEUIECTB. 3a CYUET TOTO, UTO JIBE CPEIbl UMEIOT 0 0 0
pa3Hble MMOKa3aTeau MPeIOMIICHHS, YacTHIla Oy IeT
UCHBITHIBAaTh CKAYOK MOTEHLIMANA U IPOU3BOJUTH TaK
Ha3bIBAEMOE MEPEXOTHOE U3TYyUCHHUE.

16 IlonsiTHe 0 HEJIMHENHBIX ABJICHUAX B MAKPOCKOIUYECKOM Bcero ayiuTopHsIX 4acoB

3JIEKTPOAUHAMMKE.

Besne panee npu paccMOTpEHUHN IEKTPOMArHUTHBIX SIBICHUI
B cpejie Mperoiaraiach BO3MOKHOCTb YCPEAHUTh
MHUKPOCKOIIMYECKHE YpaBHEHMUsI MakcBesia 3a CYET cliadbix
BO3MO’KHBIX HEOJHOPOAHOCTEN U HU3KUX YACTOT U3MEHEHMUS

2 |1 [0
Omniaiig
0 0 0




BHEIIIHUX JIEKTPOMArHuTHBIX nosiei. [Ipu BbIxoje 3a paMku
3TUX YCJIOBUH JIMHEAPU30BaHHAS MOJIENIb OKA3bIBACTCS
HenpUMEHUMOI. PaccMaTpBHaroTcst B 00IIEM BHJIE OCHOBBI
HEJIMHEMHON MaKpO3JIEKTPOIUHAMUKH.

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OIIIINA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHHue

oK DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuasl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectbl

5CM OJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIbI
ncC HNHTEpaKkTUBHBIN CAUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B kypce  MakpOCKONMMYECKOH  AJIEKTPOJMHAMUKHA  MCIOJNB3YIOTCS  TPaJUIHOHHBIC
o0Opa3oBaTeNnbHbIe TEXHOJIOTHH: JIEKIIUH, CEMUHAPCKUE 3aHATHS C pa300poM 3a7a4 U IPUMEPOB.

7. ®OH/J OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIMHE 00ECIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ TIPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KIT 1)

OIlIK-1 3-OIIK-1 9, K-8, KH1-16
V-OIIK-1 9, KH-8, K1-16
B-OIIK-1 9, KH-8, K1-16

VK-1 3-VK-1 9, KH-8, K1-16
V-VK-1 9, KH-8, K1-16
B-YK-1 9, K-8, KH1-16

OIIK-1 3-0OI1K-1 9, KH-8, K1-16
V-OIIK-1 9, KH-8, K1-16
B-OIIK-1 9, KH-8, K1-16

HIkanbl oneHKH 00pa3oBaTEeNIbLHbBIX 10CTHKEHUI

IIIxana KaXXZI0ro KOHTPOJIbBHOT'O MCPONPUATHUA JICKUT B IMPEACIaX OT 0 A0 YCTAHOBJICHHOI'O
MaKCHMaJIbHOTO OaJljla BKIIOYUTEILHO. MToroBas arrecranus 1o JUCHHUIIIMHE OLCHHUBACTCS I10 100-




0ayuIbHOM IIKaje W MpeAcTaBiIseT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJCHTOM IPHU BBIIIOJIHEHUH
3aJJaHUi B paMKax TEKYIIETro M MPOMEKYTOUHOTO KOHTPOJIS.

HTorosas oreHKa BBICTABISETCSI B COOTBETCTBUHU CO cnez[ylomeﬁ IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amIoB 0aJUIbHOM IIKaJe ECTS y4e0HOH TUCIHUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIy0OKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepual,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO ero
U3J1araet, yMeeT TECHO YBS3bIBATh
TEOPHUIO C IPAKTUKOM, HCIIONB3YET B
OTBETE MaTepuai MOHOrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAECTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
n3jaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBIETBOPUTEIHHOY

BBICTABJISICTCSA CTyZ[EHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepHaa,
3- HO HE YCBOWJI €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOUHO MTPAaBUIILHBIE
(OpMyNIHUPOBKH, HAPYILICHUS
JIOTUYECKOM TOCIIEN0BATENBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISCTCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MIPOrpaMMHOI0 MaTepraa, J0IMyCKaeT
o 60 2— F CyIIeCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0B1eMBOPUMETLHOY OLICHKA «HEYIOBIECTBOPUTEIIHLHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOT'YT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHHUTENILHBIX 3aHATHIH 110

COOTBETCTBYIONIEH AVCIMILINHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. DU b 28 COopHUK 33724 110 DJICKTPOJUHAMUKE U CIICIIMAIBHON TEOPUHM OTHOCUTEIBHOCTH : , CaHKT-
[TerepOypr: Jlanp, 2021

2. OU T 33 Teoperuueckas ¢puzuka T. 8 DnekTpoanHaMuKa CIUIOMIHBIX cpel, : , 2005

3. 537 A47 CoopHHEK 33724 IO KJIIACCUIECKOU JIEKTPOJUHAMUKE : yaeOHoe mocooue, A. . Anekcees ,
Cankr-IletepOypr [u ap.]: Jlaas, 2008



JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 53 JI22 Teopetnueckas ¢puszuka T.8 DneKTpoIuHaMHKa CIUIONIHBIX cpe, , M.: @uszmatiut, 2001
IMPOTPAMMHOE OBECITEYEHUE:

CrnenranbHOE MporpaMMHOe oOecriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
TACIATITAHBI

CHeI_II/IaJ'ILHOG MaTCpHUAJIbHO-TCXHUYICCKOC obecrieueHre He Tpe6yeTc;1

10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

Meroanueckue peKOMEHAALMY 10 OCBOCHUIO TEOPETUUECKOr0 MaTepuaa

JInst yCHemrHoro M3y4deHwsi Kypca HEoOXOIUMO NPUAEPKUBATHCS OMNPEACTICHHON METOIUKH
3aHATUI. OCHOBHOE yCIIOBHE YCIIEXa — CUCTEMATUUECKUE 3aHITHS.

JUIsl yCIIEIIHOTO OCBOEHHUSI TEOPETUYECKOM YacTH Kypca HEOOXOOUMO PETYJSIPHO MOCEIATh
JEeKIMHU U BecTH KoHcHekT. Ilocie kaxmoil nekuuu ciieyeT BHUMATENbHO Pa30upaTh JIEKIMOHHBIN
MaTepual, NpUYéM IIpU HEOOXOIMMOCTH CJELyeT MpOJeNbIBaTh HEKOTOphIE JIOMOJHUTEIIbHBIE
BBIKJIQJIKH, €CJIM Takue OBbLIM OCTaBJIEHBI JIEKTOPOM JUI CaMOCTOSITEIbHON paboTel. [lepen Hauanom
KaX/10l JIEKLIMM HUMEET CMBICA MPOCMOTPETh KOHCIEKT, YTOOBl YCBOEHHE HOBOIO MaTrepuana
NPOXOAMJIO JIyyllle, TaK Kak B OOJBIIMHCTBE CIyyaeB W3JIOXKEHHE OINHMpAeTCs Ha Marepua,
IIPOYUTAHHBIN HA IPEABIAYIIUX 3aHATUAX.

JIJ1st IOJTHOTO OCBOEHUSI Kypca HEOCTaTOYHO M3y4aTh JIMIIb JICKIMOHHBIM MaTepuail. B xozne
OCBOCHMS Kypca CIEIyeT YHWTaThb KHUIHM, IPEUIOKEHHBIE B CIHCKE JIATEpaTypbl IO Kypcey.
HactosTenbHO  peKkOMEHAyeTCsl  TaKKe  HUCIOJIb30BAaTh  JIMTEPATypy, OOO3HAUYEHHYIO  Kak
«JIOTIOJIHUTEJIbHAS), a TAaK)KE CaMOCTOATENBHO WM C IOMOLIBIO INPENOJABaTENs UCKAaTh U ApPYTHE
uctoyHukH. [Ipu pabote ¢ nurepaTypoii cieayeT NpoAeabiBaTh BCE MM XOTSI Obl OCHOBHBIE BBIKJIA/IKH.
BayxHO 0cO3HaBaTh, YTO TOJIBKO CAMOCTOSITEIBHO MPOJAEIAaHHBIE BBIKIAAKU MPUBOIAT K IIOHUMAaHUIO
Marepuasna.

Meroanueckue peKOMEHAALMH IS IOATOTOBKU K CEMUHAPCKUM 3aHATHUAM U PEILICHUIO 3a]1a4

IIporpaMmma Kypca M CEMECTPOBBIM KAJICHIAPHBIM IUIAH COCTAaBJICHBI TaK, YTO TEMBI
CEMUHApPCKHUX 3aHATHM CIHEQyIT 3a Temamu Jiekuud. M mporpamMma Kypca, M CEMECTpPOBBII
KaJIEHJAApHBIA IJIaH JIOCTYIHBI KaKJOMY CTYJEHTY Ha cailiTe y4eOHOro ympaBlIeHUs YHHBEpPCUTETA.
[lonroToBUTECS K OYEpEHOMY CEMUHAPCKOMY 3aHATUIO - 3TO, IpeXkAe BCEro, mnpopadoTarhb
JCKIMOHHBI MaTepuall, COIJIaCHO METOJUYECKMM peKOMeHAauusM. Bce HEBBIICHEHHBIE BOIIPOCHI
TEOPUHM MOKHO (M HY’KHO) 3aJaTh IPENo/aBaTell0 B Hayaje ceMUHAapcKoro 3aHatus. Ha cemuuape,
KaK MpaBuIo, pa30MparoTcst BOIPOCHI U KAUECTBEHHBIE 3a/1a4H, JAalOIHe BO3MOXKHOCTh OoJiee TiIy0oKo



MOCTUYb M3y4daeMblil pazzgen kypca. Kpome Toro, Ha ceMuHape yyaT MpPaBWJIbHO CTaBUTh U peLIaTh
3a7a4, aHAIM3UPOBATh pelieHue 3aaad. [1o mpolIeHHOW Ha CeMHHApe TEME NAK0TCA 3aJadd s
CaMOCTOSITEJIBHOTO (JIOMAITHETr0) perieHusl. ¥ CBOGHHE Kypca BO MHOTOM 3aBHCHUT OT OCMBICIEHHOTO
BBITIOJTHEHUS JIOMAIITHET0 3aIaHMs, BAYMUYHUBOTO PEIIEHUSI OOJIBIIIOT0 KOJIMYECTBa 3a1a4.

[Tpu pemennn 3aa4 1eaeco00pa3HO PpyKOBOJACTBOBATHCS CIEAYIOIIMMH MPABUIAMH:

1. IIpexne Bcero Hy>KHO XOpOIIIO BHUKHYTh B YCJIOBUE 33/1a4H, 3alIACATh KPATKO €€ yCIOBHE.

2. Cnenyer NMpUKUHYTh, KaKHM€ OCHOBHBIC 3aKOHBI U YPaBHEHHMS M B KaKUX MPUOIMKEHUSIX
CJielyeT UCIO0JIb30BaTh U 3alUCATh UX, IIOCIIE YETO NONbITAThCS PELIUTh.

3. 3amava qomxkHa OBITH CHAYalla pelieHa B MAaKCUMAIIbHO O0IIeM BUJIE.

4. TlomyywB pemieHue B O0OIIEM BHIE, HYXKXHO IPOBEPUTH, MPABWIBHYIO JTH OHO HMEET
Pa3MEpPHOCTb.

5. Ecam 3TO BO3MOJKHO, MCCIIEOBaTh IIOBEJICHUE PEIICHUS B IPEACIBHBIX CIy4asX H
M300pa3UTh XapaKTep U3y4aeMon 3aBUCUMOCTH TpadruecK.

6. Eciin BO3MOKHO, NPU MOJYYEHUH TOTO WJIM MHOTO pe3yibTaTa, CIeAyeT yKa3aTb IPaHULbI
€ro MPUMEHUMOCTH.

Pemenue 3aaun npruHeceT HAaMOONBIIYIO MOJIB3Y TOJIBKO B TOM Cllydae, KOrja o0yJaromuiics
PELINT ee CaMOCTOSTENbHO. PemuTh 3a1ady 6€3 MoMOIIU YacTo He BCEr/ia yIaeTcs, HO TeM He MEHee
MOTIBITKA HAWTH pEIIeHHe Pa3BUBAIOT MBIIICHUE U YKPEIUIAIOT Boo. HeobxoamMo moHUMaTh, 4TO
JUISE HEKOTOPBIX 3a7ad He yJacTcs OBICTpO HAWTH pellieHWe, Belb pEelICHHe 3a7ad OTHOCUTCS K
HAay4YHOW JEATETBbHOCTH, KOTOpas IMpeArojaraeT TBOPYECKUM TMOAXOJ U JJIMTEIBHOE BpeMs
00/TyMBbIBaHUS.

N3 ckazaHHOTO BBITEKAET, UTO PEUICHUE 3a7a4 HUA B KOEM CIIydae He CJIEIyeT OTKJIaIbIBaTh HA
MOCJIEIHUM Beyep Nepes 3aHATHAMH, KaK, K COXAJICHHIO, HEPEAKO IMOCTYNarT CTYAEHTH.. B 3ToM
ciydae Oosiee CIOXKHBIE M MPUTOM Hauboliee cojaepiKaTelbHble U IOJIE3HbIE 33/JaYd 3aBEAOMO HE
MOTYT OBITh PEIICHBI.

B pexomeHayembIx COOpHHUKAX 3a/ad, B pasjiese, KOTOPBIA CIeayeT 3a OTBETaMH, COAepKATCA
yKa3aHus K pelIeHdto Oonee TpyaHbIX 3amad. OOpamarhcss K HAM HYXKHO JIMIIb TMOCIE TOTO, Kak
HECKOJIBKO IMOMBITOK PEIIUTh 33/1auy HE MPUBEAYT K yCIEXY.

Meroanueckue peKOMEHIAIMH JIJIsl TOJATOTOBKH K KOHTPOJIBHBIM U MPOBEPOUYHBIM paboTam

Kontponbable pabOThl MPOBOAATCS 71 TPOBEPKH KadecTBAa YCBOCHHSI MaTepuaia |
BBITIOJIHCHUS JIOMAITHUX 3aaHui  cTyneHTamu. OHHM OCHOBBIBAIOTCS CTPOTO HA MPOWMJIEHHOM
Marepuaie U He BBIXOAAT 3a paMKHM H3j1araeMoro kypca. CBOEBPEMEHHOE H3Yy4YEHUE JIEKIMOHHBIX
MaTepUaioB U BBHINOJHEHUE JOMAIIHUX 33/IaHUN rapaHTHUPYET YCHEIIHOE BBIIOJHEHHE KOHTPOJIbHBIX
U TpoBepouHbIX paboT. Ilpm TOATOTOBKE cCJleAyeT pPyKOBOJCTBOBATHCS  OOIICTPUHSATHIMU
YCTaHOBKAMHM, T.€. TMOBTOPUTh HM3YyYECHHBIH MaTepual, 3allOMHUTb OCHOBHBIE WJI€H, NPHUHIUIBI U
pe3ynbTathl Kypca. He cnemyeT meITatbest «BBI3YOPHUTH» MaTepHall, TOCTATOYHO MOHSATH M 3alIOMHUTH
JIOTUKY BBIBOJIa T€X WJIM WHBIX PE3yJIbTaTOB W PEHICHHUS 3aJad W OCO3HATh MX (U3NYSCKUU H
MaTeMaTu4ecKuii cMbIci. [Ipu BBIMOTHEHUU KOHTPOJILHOW WIIM MPOBEPOYHON pabOThI HEOOXOIUMO
3aMUChIBaTh BCE OCHOBHBIC IIard TMPU PEIICHUH 3a7a4d, HE «IEePEeCKaKuBas» K KaKOMY-TO
MIPOMEXYTOUHOMY WJIM OKOHYATEeJIIbHOMY pe3yJbTaTy 0e3 Kakux-1M00 Ha TO (U3NYECKUX WIH
MaTeMaTHYeCKUX 000CHOBaHUI.

PaGota pomkHa ObITH 3amMcaHa Tak, YTOObI ObUIa MOHATHA JIOTHKA PEHICHUS 3a]1ad, IIPH 3TOM
CTporux npasmi odopmieHus 3a1a4 HeT. OKOHUATENbHBIN OTBET HEOOXOAMMO BBIACIUTH KAKUM-ITN0O
croco6oM Tak, 4ToOBI MPOBEPSAIOIIEMY OBLIO MOHSATHO, YTO 3TO M €CTh OTBET K 3a/1a4e.



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

[TpoBeeHue NPaKTHUECKUX 3aHATHIA U BBIITOJTHEHUE CAMOCTOSTENFHBIX padoT

CTyneHTbl JOJDKHBI, WCTONB3Ys TOJYYCHHBIH Ha JIEKIUSAX MaTepHhall, HaydyuThCs pelaTh
3aJ1auu 10 KypCy.

Crnemyer WCHONB30BaTh PA3IMYHBIC NPHEMBI BOBJICYEHHUS CTYACHTOB B TPOIECC OCBOCHHS
y4eOHOro MaTepuana:

- OIPOC CTYACHTOB IO COJAEP>KAHUIO IPOYNUTAHHBIX JIEKIINH;

- BBI30B CTYJICHTOB K JIOCKE JJIsl peLICHHs TeKYIUX 3a/1a4;

- CAaMOCTOATENIBHOE PELICHHE 3aJ]aul CO CBEPKOM MPOMEXYTOUHBIX M KOHEUYHOT'O Pe3yJIbTaTOB
peleHus;

- ITOKAa3 MpenoaBaTeieM Ha JOCKE PEeLICHUs THITOBBIX 3a/1a4;

- CaMOCTOATENbHAs paboTa HaJl 3aTaHUSIMH.

Opranu3zaiust KOHTPOJIs

KoHnTponb 3HaHMI OCylIeCTBIsIeTCs MyTeM MPOBEACHHSI KOHTPOJIBHBIX WJIM CaMOCTOSITEIbHBIX
paboT ¢ mocyenyIoIel MPOBEPKOM.

Ha kaxxgoMm ceMuHape BbIJAeTCsl JOMAIlIHEE 3a/laHue, KOTOpoe 00s3aTeNbHO MpPOBEpsieTCs B
UHIMBUYalbHOM Nopsake. Takke B Kypce MOXKET ObITh BbIIAHO T.H. OOJIBIIOE JIOMAITHEE 3aJlaHHeE.
Bonpmme nomamnue 3amanus (B/13) mpenHasHaueHbl Ui CaMOCTOSITENBHON pabOTHI CTYJEHTOB C
nocienyriled mpoepkoit npenogasateneMm. Kak mpasuno, caadya BJI3 mpoxonut B Buae YCTHOM
3alIUTHl B CEpEelMHE WIM B KOHIIE y4eOHOTO cemecTpa, HO (opMa u BpeMs MPOBEPKU MOXKET OBITh
M3MEHEeHa Ha YCMOTPEHUE TPETIo1aBaTels.

Ha ocHOBaHUM THX pe3yJIbTaTOB BHICTABIISIETCS] BHYTPUCEMECTPOBBIH 3a4eT.

[IpoBenenue 3a4€TOB M 3K3aMEHOB

Jlnia nomycka K 3a4eTy WM 9K3aMeHy HE0OXOAMMO UMETh MOJIOKUTEIbHbBIE OLIEHKH M0 KaXKI0M
Teme. Bo BpeMs 3adera CTyJIeHT MOTy4YaeT MHAWBUYalbHBIM OWUIET U TOTOBUT OTBETHI Ha BOMPOCHI IO
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