[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OO becnanos Bnanump AnekcaHiBifiicTepeTBO HayKH U BEICIIETd o6pasosaHus Poccuitckoit Meeparum
[lomxkHocTb: PekTopMUIT

CyIapCTBEHHOE aBTOHOMHOE O0pa30BaTeNIbHOE YUPEXKIeHHE BRICIIETr0 06pa3oBaHus
[lara nognvcanns: 1607 2008 173559 YA8P P YHpera p

YHWUKaNbHBIi NPOTpaMMHbIiA KAioY: «HanuoHansHEIN HCCIEAOBATENLCKHE YHUBEPCHTET
ef5a4fe6ed0ffdf3f1a49d6ad1b49464dc1bf 735417 36V EDBEIGIHRHEITATY T 9IIEKTPOHHON TEXHUKM

VTBEPXKJIAIO

% pabote
A.I". bamamos

2023t

PABOYAS ITIPOTPAMMA YUEBHOM U CIIUILTAHEI
«®uzuka. Ontuka. AToMHas Qu3nKa»

Hampasnenne 27.03.05 « MuHOBaTHKA)
Hamnpasnennocts (mpodwiis) - « Y IpaBieHIe HAyKOEMKHM IPOU3BOACTBOM»

Mocksa 2023



1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB ObYYEHUA

JlucuuIuiiHa y4acTByeT B (JOPMHUPOBAHUU CIEAYIOMIEH KOMIIETEHIIMKM 00pa3oBaTeIbHON

HpOrpaMMBI.
IloaxoMmeTeHI M,

Komnerenuust dopmupyemas B quciuu-| MHIMKATOPBI OCTHKEHUSI KOMMETEHIHI
IUINHE

OIIK-1. OIIK-1. ®u3zOAD 3HaeT OCHOBBI ONITHKW U aTOMHOM (PU3UKHU

Crocoben ananmm3u- | CiocoOeH  TPUMEHSTH | YMeeT aHaJIM3UPOBaTh MPO(ecCHOHATbHbIE

poBath 3aJadyd OpoO- | 3HAHUA u MeTOopI | 3ala4i C IIPHUMCHCHHCM 3HaHUH ONTHUKU U
aTOMHOU (U3UKU

(deccnoHanbHON Jesi- | IKCIIEPUMEHTATHLHOTO
HmeeT ombIT 3KCIIEPUMEHTAIBLHOTO HCCIIC-

TCJIBHOCTHU HA OCHOBC | UCCIICAOBAaHUA OIITUKHU U

. . TOBaHUsI 00BEKTOB MPO(ECCUOHATILHON JIesi-
NOJIOKEHUH, 3aKOHOB | aTOMHOM  (HU3UKH B

o TEJNBHOCTH, NMMPUOOPETEHHBIA MPHU BHIMOJIHE-
U METOZIOB B 00JIacTH | MpohecCHOHANIbHOM

HUM (PU3NIECKOTO IKCIIEPUMEHTA MO ONTHKE
€CTECTBEHHBIX HAyK | I€ATEIbHOCTH

1 aTOMHOM (pU3HKe

U MaTEMAaTUKHU

2. MECTO JUCIHUIJIUHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPO-
I'PAMMBbI

JlucuurinHa BXOIUT B 00s13aTeNbHYIO YacTh bioka 1 «Jucuuminael (Momymm)» oOpa3o-
BaTEJIbHON IIPOrPAMMBI.

Bxoauble TpeOoBaHUs K TUCHMILIMHE: JJIs1 OCBOSHHS JUCLUUIUIMHBI HEOOXOIUMBI 3HAHUS
no ¢u3nKe U MaTeMaTtuke B o0beme TpeboBanuit EI'D, 3HaHUs cienylonmx AMCUUIUIMH. OCHOB
MaTeMaTHYECKOr0 aHAJIN3a, JIEKTPUYECTBO U MarHeTU3M.

3. OBBEM JIMCIUILJIMHBI 1 BUJbI YYEEHOU PABOTHI
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4. COAEP KAHUE JUCIUMIIJINHbI

KonrTakTHas padora =
2 |E3123 | £8
= v <
Ne y HaMMeHOBaHHe g g 5 =5 = = ®DopMBI TEKYIIEr0 KOH-
N o= [© <~ ® "
MOyt = = =5 |8 = S e TpOJIst
= = = g = v 2
= 2 = | = =] Lg
& S B © R = 2
) 2= (& = <
= E 3SR 8 Q
1.KonebaHus 1 BOJTHBI 4 4 0 10 Ompoc
Onpoc
BrimmonHenue u 3amura Jia-
60opaTopHBIX padoT
2.BonHoBas u KBaHTOBas Konrponsnas padora Ne 1
14 18 10 40

OIITHKAa

Brimmongenue u 3amura
y4eOHOT0 3aaHus

PyGexxHbIi KOHTPOITH (TE-
CTUPOBAHUE)

3.AtomHas pusnka

Ompoc

BrimmonHenue u 3amura Jia-
OOpaTOpHBIX paboT

14 10 6 50 KonTposnbHas padorta Ne 2

Brimmongenue u 3amura
MPaKTUKO-

OPHUCHTHPOBAHHOT'O 3aaHUA

4.1. JIeKINOHHBIE 3AHATHSA
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1 1 MexaHn4ecKue KOJIEOaHus.

[Tonatue o xonebaTenpHBIX Hporeccax. ['apmMoHnveckue KoneGaHus. AM-
IUIUTY/a, 9acToTa U (a3a rapMOHUYECKUX KoJieOaHUH. YpaBHEHHE TrapMo-
HU4eckux kojeOanuil. Konebanus rpysa Ha npyxune. Masblie KonebaHus
MaTEeMaTHYeCKOro U (pU3NIECKOro MassTHUKOB. KOMIUIEKCHAs M BEKTOpHAs
¢dopmbl mpencTaBieHus 3aryxatonme konebanus. Koadduuuenr 3aryxa-
HUS, TOTapu(HMUUECKHUI TEKPEMEHT, TOOPOTHOCTD.

BoeinyxneHHbIe KOJI€OaHUS TOJ JIEWCTBHEM CHHYCOWATBHON CHIIBL. AM-
wmTyaa u (aza npy BEIHYKICHHBIX KoJleOaHusx. Pe3oHaHc.
DneKkTpudecKue KojaeOaHus B AJIEKTPOMAarHUTHOM KOHTYPE.

CBoOoaubie TapMoHUYEcKHe Konebanus. CBOOOJHBIE 3aTyXarollue Kolle-
Oanus. BeiHyXIeHHbIE KOJIeOaHUsI B 3IIEKTPUUYECKHUX Liensx. SIBieHue pe-
30HaHCA.
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2 MexaHu4YecKrue BOJHBI.
da3oBasi CKOpPOCTb, AIMHA BOJHBI. [lnockue u chepuueckue BomHbl. CTOs-
yue BoJiHbl. Konebanus crpynsl. OqHOMEpHOE BOJIHOBOE ypaBHEHHE. Boi-
HBI B YIPYTOH cpefie. DHEPTUsl yIpyrou BOJIHBI.
DNEeKTPOMarHUTHBIE BOJHBI.
BonHOBOe ypaBHEHHME. DJIEKTPOMArHUTHBIE BOJIHBI M MX CBOWMCTBA. JHEp-
I'Usl 3JIEKTPOMAarHuTHLIX BOJIH. Bekrop IloitHTHHra. MITynbC anekrpomar-
HHUTHOU BOJIHBI.
2 3 WuTepdepeHius BOIH.
[Tpunun cyneprno3uuu s BoidH. KorepeHTHOCTh (OCHOBHBIE MpPEICTaB-
nenus). Uatepdepenius cBera OT ABYX TOYEUHBIX MCTOYHUKOB. IIpocThie
MHTEPPEPEHIIUNOHHBIE CXEMBI.
OTtpakeHre OT TOHKHX IIJIEHOK Y IJIOCKONapaIeNIbHbIX MIACTUHOK. Koiib-
na Herorona. MaTepdepomeTpsl.
4 Hudpaxius Openens.
[Mpuntun Itoiirenca-@penens. Judpakuus Dpenens. BextopHble aua-
rpammbl. 30HbI @Openend. [udpakuus cBeta Ha AUCKE U KPYTJIOM OTBeEp-
CTHH.
5 Hudpakaus @paynrodepa.
Hudpakuus ceera Ha menu. JudpaknuonHas pemetka. Pacnipenenenue
MHTEHCUBHOCTU B MU PAKIIMOHHBIX KapTUHaX. CHeKTpalbHble XapaKTepH-
CTUKH PELIETKH.
6 [Tonspusanus ceera.
Omunruyeckas, Kpyropas U JIMHEHHas MOJISpHU3aLMsl dJIEKTPOMAarHUTHON
BOJHBL. ECTECTBEHHBIN, MOJSAPU30BAHHBIA M YaCTUYHO-IIOJIAPU30BAHHBIN
ceet. Crenenp nosisipu3anuu. 3akoH Mamtoca. [Tonsipusanus cera npu oT-
paxeHHH U TpesnomiieHuu. Yroi bprocrepa.
7 BsauMoelicTBUE CBETa C BEMIECTBOM.
Jucnepcus U noriomienue ceeta. @azoBas U IrpynIoBas CKOPOCTH BOJIH.
Paccesnue cBera. /[BoiiHOE JTydenpeIoMIICHUE.
8 TennoBoe n3nyuyeHue.
[TpoTuBOpeune Kiraccuueckoil (u3nku. 3aKOHbI PABHOBECHOTO TEIJIOBOTO
m3nmydeHus. 3akon Kupxroda. 3akon Credana-bonapiiMana. 3aKoH cMeriie-
Hus Buna. @opmyna [lnanka. [Tocrosunas [1nanka.
9 KBanToBbI€ cBOICTBA CBETA.
3akoHbl poTorddexra. Topmo3HOE peHTreHoBckoe u3iaydeHue. DOoTOHBI.
Wmnynbe u sueprus orona. Idpdext Komnrona.
3 10 KopnyckynspHO-BOIHOBOH AyanusMm.

I'mnore3a ne bpoitns. [Ipoxoxxaenne mukpouacTul dyepes3 menb. CooTHO-
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Ne moayJis

JUCIUILIMHBI

Ne jrexkun

O0beM 3aHATHH

(yachbl)

Kparkoe cogepxanue

LIeHHE HeonpeaeneHHOCTeN. OLieHKa 3HEPTUH OCHOBHOI'O COCTOSIHUS aTo-
Ma BOZIOPOZa U SHEPTUU HYJIEBBIX KOJICOaHUH OCIMILIATOPA.

BopoBckast Moaens aToMa BOAOpOa.

Cnektp u3nydenus: aromMa Boaopoaa. opmyna banemepa. CriekTpaibHbIe
cepun. [lmanerapnas monens aroma. [loctynarsl bopa. Onbitel @panka u
I'epma. Teopust BomopoaomnonooHOro noHa. McmyckaHue W TOTJIONICHHE
CBETa aTOMOM.

12-
13

VYpasuenue lllpenunrepa.

BonHoBass ¢yHKIus u ee cMbIcl. [IMOTHOCTH BeposiTHOCTH. Oreparopbl
MMIYJIbCa, KHHETUYECKOW U MOTEHIMaIbHOU dHepruid. Oneparop ['amumb-
toHa. CpenHee 3HaUeHUE (Pu3nueckoil BenuuuHbl. COOCTBEHHBIC (HYHKIIMH
1 coOcTBeHHbIEe 3HadyeHHsS. CtarroHapHble COCTOSHUS. CHIEKTp SHEPTH.
YacTuma B MOTEHIMAILHON siMe ¢ OECKOHEYHO BBICOKMMHU CTEHKaMH. TyH-
HenbHBINA 3 (deKT (OCHOBHBIE TpencTaBiIcHUs ). [ apMOHUYECKHUI OCIIUILISA-
TOp, HyJIeBbIE KOJIeOaHUs (OCHOBHBIE IIPECTABICHHUSA).

14

ATOM BOJIOpO/Ia B KBAHTOBOI MEXAHUKE.

Crnektp 3Hepruil aekTpoHa. Moaynp U NMPOEKIUs Ha HalpaBJIEHUE Mar-
HUTHOTO I0JI1 OpOUTAJILHOTO MOMEHTA UMITyJbca 3JeKTpoHa. [IpocTpan-
CTBEHHOE KBaHTOBaHue. KBaHTOBBIE uncia. CIIMH 2JEKTPOHA.

15

MHOr031€KTPOHHBIE aTOMBI.
CocTosIHHA AJIEKTPOHOB B aTOMe U UX XapakTepucTuku. [Tpunnun I[Maymu.
OnexktpoHHble 000104KH. [leprnoauueckas cuctema 3neMeHToB MeHenee-
Ba. OpOUTANBHBIN U CIMHOBBIM MarHUTHBIE MOMEHTHI AJIEKTpoHa. MarHe-
ToH bopa. DddexT 3eemana.

16

®dusnka aTOMHOTO sI/Ipa ¥ JIEMEHTAPHBIX YaCTHII.

CoctaB M XapakTepUCTUKH aTOMHBIX siaep. CaMONpOM3BOJIBHBIN pacmal
yacTullbl. PalnOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOrO pacnaga. SnepHbie
peakuun. Buasl B3anmoneiicteuil. Kinaccel asemMenTapHbix yactull. Yactu-
IIbI 1 aHTUYACTHUIIbI.




4.2. TlpakTuuyeckue 3aHATHS
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1 1 2 | MexaHu4ecKHe U dIEKTPUIECKHUEe KOJeOaHusl.
2 2 | Yopyrue u 3JeKTPOMarHUTHBIE BOJTHBI
2 3 2 | UaTepdepenmus cBeta. AHAIN3 MPOCTEUIINX HHTEP(PEPEHIIMOHHBIX CXEM
(omeiT FOHra, bunpusma, 6uzepkana dpenens, 3epkano Jlnoiina)

4 2 | CnocoObl oMy4eHHs KOTePEHTHBIX ITyYKOB B ONTHKE
neneHrueM aMruiuTy bl [1010Ckl paBHOTO HAKIIOHA U PABHOW TOJIIIHHBEI.

5 2 | dudpaxmus Openens.

6 2 | Judpaxmus Opaynrodepa.

7 2 | llonmspuzamus cBera. 3akoH Mamroca. [lomsipusarnus mpu OTpakeHUH H
MPEIOMIICHUY CBETa Ha TPaHUIIE IBYX ONTHYeCKHuX cpena. Dddekt bprocre-
pa.

8 2 | KonrponbHas padora Nel

9 2 | TeioBoe M3mydeHue.

10 4 | KBanToBas mpupoaa cBera. ®oronsr. ®otorddexr. Dddext Komnrona.

11 Topmo3HOE PEHTICHOBCKOE U3ITyUYCHHE.

3 12 2 | KopnyckynsipHO-BOJIHOBOM Jyann3M B MUKPOMHDE.
[IpuHIuI HeonpeneaeHHOCTH. BOIIHOBBIE CBOMCTBA YaCTHULL.

13 2 | Crpoenue atoma. Atom Pesepdopna-bopa.

14 2 | Ypasuenue lpeaunrepa.

15 2 | KonTtponsHas padota Ne 2

16 2 | CBoiicTBa aTOMOB.

4.3. JlaGopatopHble padoThI
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2 1 2 | UnaTepdepeniius Ha TUIOCKOMApauIeTIbHON TTACTHHKE

2 2 | UnaTepdepenmmonnsie Koibila HeroToHa
M3mepeHune TONIIMHBI TOHKUX TUIEHOK ¢ IOMOIIBI0 MUKPOUHTEp(epoMeTpa

3 2 | OrpaxaTenbHas TUpPaKIMOHHAS PELIeTKa
Nzyuenune nqudpakiuu OT MIEIH, HUTA U OTHOMEPHOUN TU(PpaKIIMOHHOM
pelieTku
Judpakmnus cBeTa Ha OJTHON U Ha ABYX IIEIAX

4 2 | IlpoxoskaeHure MI0CKONOISIPU30BAaHHOTO CBETA Yepe3 MOJIIPU3aTOP




2 | TeruioBoe U3ITydeHUE

Bounner ne Bpoiins u audpaxius 3JeKTpOHOB

Addexr Komnrona

2 | Onwir ®panka — ['epria

Omnpenenenue MocTosiHHON Puabdepra v SHEpreTHUECKUX YPOBHEH aToMa
BOZOpOJA

DddexT 3eemana

2 | U3ydyeHne TepMORIIEKTPOHHOW YMUCCHH U OTpeesieHUue padOThI BBIX0a

OmnpeneneHue yaeapHOTO 3apsiia JIEKTPOHa

2 | Ddbdext Xomia B MOTYNTPOBOTHHKAX

4.4. CamocTosiTeIbHAs1 pa0d0oTa CTY/IeHTOB

Ne moayis

JMUCIHUANLTIMHBI

O0beM 3aHATHI
(4acnl)

Bug CPC

Pabota ¢ yueOHoi1 nmuTepaTypoii: paboTa ¢ KOHCIIEKTaMH JICKIIUNA, YAeOHUKaMU 1
y4eOHBIMU TTOCOOUSIMH.
Pabora ¢ BHEIIHUMH SJIEKTPOHHBIMHU pPEeCypcaMu

Pabota ¢ 3JEKTPOHHBIMH MOIYJISMH HHIUBHIYyaJbHOH pPaOOTHI CTYICHTOB
(OMUPC): nzyuenne matepuanos OMIUPC, oTBETHI Ha TECTOBBIE BOIIPOCHI.

BrinosiHeHnEe JOMANIHUX 3a1aHUM JUIs1 OCBOEHHUS TEM NPAKTUUYECKUX 3aHATHM.

[ToaroroBka Kk KOHTPOJILHOM padoTe 1.

Pabora ¢ yaeOHoIi muTepaTypoii: paboTa ¢ KOHCIIEKTaMH JIEKIUH, ydeOHUKaMH U
y4eOHBIMH MTOCOOUSIMHU.

Pabota ¢ 91EKTpPOHHBIMH MOIYJISIMH HHIUBHIYaJdbHOH pPaOOTBI CTYICHTOB
(BMUPC): nzyuenue marepuanioB SMHUPC, oTBeTH Ha TECTOBBIE BOIIPOCHI.

PaGota ¢ BHEIIHUMH AJIEKTPOHHBIMU peCypcaMu

10

[ToaroroBka K 1a00paTOPHBIM 3aHATHIM: MOATOTOBKA KOHCIIEKTA JTaOOpaTOPHOI
paloThl, U3yYyeHHE TEOPETHUECKOro MaTepHaja, CXeMbl SKCIIEPUMEHTa, METOIa
00paboTKa HKCIEPUMEHTAIBHBIX JTAHHBIX, TOJATOTOBKA OTBETOB HAa KOHTPOJIbHBIE
BOIIPOCHI.

15

BrinosiHeHnE JOMAIHUX 3a1aHUH U1l OCBOEHHUS TEM IPAKTUUYECKHUX 3aHATHI.

[ToaroroBka Kk KOHTPOJIBHOM padoTe 1
[ToaroroBka kK pyOeKHOMY KOHTPOIIIO.

Brimonaenue ydeOHoro 3amanus «MojaenupoBanue AUGpaKIud Ha TIEPUOIUYC-
CKHX CTPYKTYypax»

10

Pabora ¢ yaeOHoIi TuTepaTypoii: paboTa ¢ KOHCIIEKTaMH JIEKIUH, ydeOHUKaMH U
y4eOHBIMU MTOCOOUSIMHU.

BrimonHenue npakTHKO-OpUEHTHPOBAHHOTO 3a/IaHuUs

PaGota ¢ BHEIIHUMH AJIEKTPOHHBIMU peCypcaMu




7 | PaboTa ¢ 3eKTpOHHBIMH MOJTYJISIMH UHIMBHIYaIbHON paOOTHI CTY/IEHTOB

7 | IlogrotoBka K J1a00paTOPHBIM 3aHATUSAM: ITOATOTOBKA KOHCIIEKTa Ja00paTOPHO
paloThl, U3yYeHHE TEOPETHUECKOro MaTepHaja, CXeMbl SKCIIEPUMEHTa, METO/Ia
00paboTKa HIKCIEPUMEHTAIBHBIX JJAHHBIX, TOJTOTOBKA OTBETOB HA KOHTPOJIbHBIE
BOIIPOCHI.

12 | BeimonaHeHUe TOMAaIIHUX 3a1aHU U1 OCBOCHHUS TEM NMPAKTUUYECKUX 3aHATHH.

4 | [loaroroBka K KOHTPOJIbHOU padore 2.

4.5. llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
He npeodycmompenuvi

S. IHEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUA IS
CAMOCTOSTEJBHOM PABOTHI

YueOHOo-MeToaM4IecKoe 00ecredeHue JJIsi CaMOCTOSATEILHOM pabOThI CTYICHTOB B COCTaBE
YMK mucrummnsl (OPUOKC, http://orioks.miet.ru):
Monyas 1. «kKosedanusi 1 BOJTHBDY

Martepuanbl ¢ KpaTKUM H3JI0KEHHEM JIEKIIMOHHOTO Kypca JUIsl MOATOTOBKH K TpaKTHYe-

CKUM H Ja0OpaTOPHBIM 3aHATHUSAM H SK3aMEHY:

MeTtoaudeckoe nmocoOue sl MPaKTUYECKUX 3aHATHI U MOATOTOBKH K KOHTPOJIBHBIM Me-
POTIPUSATHUSAM U 3K3aMEHY:

DNeKTpOHHBIC MOAYIU HHANBUIAYaTbHON padoThl cTyaeHToB (OMUPC) mis moaroroBku
K [IPAKTUYECKUM 3aHATHSIM, KOHTPOJIbHBIM MEPOMPUITHIM U SK3aMEHY.

Metoanueckoe ykazaHue CTyeHTaM «BHeIIHNe 3J1eKTPOHHBIE 3JI€MEHTB» ISl JOIOTHH-
TEJILHOM caMOCTOSTENbHON pabOThI, yriIyOJIEeHHOTO U3y4YeHUs YUeOHOTro MaTepHraia 1 IOMOIIH B
BBHITIOJTHEHUH 33J]aHUI M0 MPAKTUYECKUM 3aHATUSAM, JTaOOPAaTOpPHBIM paboTaM M MOJITOTOBKH K
KOHTPOJIBHBIM MEPONPUITUSIM U TPOMEKYTOUHOU aTTECTAIIHH.

Monayab 2. «<BosiHOBasi 1 KBAHTOBAasi ONITHKA»

Matepuansl ¢ KpaTKUM H3J0KEHHEM JIEKIIMOHHOTO Kypca JUisl MOATOTOBKH K IMpaKTHYe-
CKUM, JJa0OpaTOPHBIM 3aHATHIM U SK3aMEHY:

MeTtoaudeckoe nmocoOue sl MPaKTUYECKUX 3aHATHI U MOATOTOBKH K KOHTPOJIBHBIM Me-
POTIPUSATHUSAM U SK3aMEHY:

DNEeKTPOHHBIE MOy HHAUBHIYATbHOU paboThl cTyneHToB (OMUPC) mist moAroToBKH
K MIPaKTUYECKUM 3aHATHSIM, KOHTPOJIBHBIM MEPOMPHUSITHIM U YK3aMCHY.

Metoanueckoe yka3zaHHE CTyIEHTaM JUJIsi OTpaOOTKHM HAaBBIKOB CAMOCTOSITETIHLHON pabo-
ThI, CAMOKOHTPOJIS U MTOMOIIHM B BHITIOJHEHUH WHIUBUIYaTbHBIX 3aJaHUA W IS TIOJTOTOBKHU K
JOKJIaJiaM | MPEe3eHTaLUsIM:

-«YuebHoe 3ananue «MoaenupoBanue TU(Qpakiuy Ha MEPUOAUYECKUX CTPYKTYpPax»
-«YuebHoe 3amanue: JlaboparopHas padota «/{udpakius cBera Ha OHOU, ABYX U N IICIISIX)

Metoauueckoe yka3aHue CTyAeHTaM «BHeIIHue 3eKTPOHHbIE AJIEMEHTBD) Uil AOMOJI-
HUTEJIBHON CaMOCTOSITEILHON PabOThI, YIIIyOJEHHOTO M3y4YeHUs y4eOHOro mMarepuana u MoMo-
¥ B BBITIOJIHEHUH 33/IaHUH 10 MPAKTUIECKUM 3aHATUSM, JTAOOPATOPHBIM paboTaM U MOATOTOB-
KU K KOHTPOJIbHBIM MEPOIPHUATHIIM U TPOMEKYTOUHOHN aTTeCTaIUH.


http://orioks.miet.ru/

Moayasb 3. «<AToMHasi GU3NKA)

Marepuanbl ¢ KpaTKUM H3JI0KEHHEM JIEKITMOHHOTO Kypca JUIsl MOJTOTOBKU K MpaKTHye-
CKUM, JTA0OPATOPHBIM 3aHITHIM H SK3aMEHY:

MeTtoaudeckoe mocoOue sl MPaKTUIECKUX 3aHATHI U MOATOTOBKH K KOHTPOJIBHBIM Me-
POIPUATHSM U SK3aMEHY:

DNeKTpOHHBIC MOAYIU WHANBUIAYaTbHON padoThl cTyaeHToB (OMUPC) mis moaroroBku
K [IPAKTUYECKUM 3aHATHSIM, KOHTPOJIbHBIM MEPOMPUITHIM U SK3aMEHY.

Metoauueckoe yka3aHue cTyfeHTaM «BHelHue aIeKTpOHHbIE 3J€MEHThI) IS JOTIOJIHU-
TEIbHON CaMOCTOSITENIbHON padOThl, yIIIyOJIEHHOTO U3yUeHHUsl yueOHOro MaTepuaia U MoMoIHU B
BBITIOJTHEHUH 33J]aHUI M0 MPAKTUYECKUM 3aHATUSM, JTaOOPAaTOpPHBIM paboTaM M TOJITOTOBKH K
KOHTPOJIbHBIM MEPONPHUSITHUIM U IPOMEKYTOUYHOM aTTeCcTaliu.

6. INEPEYEHb YYEBHOM JINTEPATYPBI
Jlureparypa

1. CagenneB U.B. Kypc duszuku [Dnextponnsiit pecypce] : B 3-x T.: Yueb. mocodue. T. 2 : Dnek-
TpudecTtBo. Konebanus u BosiHbl. BomHoBas ontuka / 11.B. CaBenbes. - 6-e u3j., crep. - CIIO.
. Jlamp, 2019. - 468 c. - URL: https://e.lanbook.com/book/117715 (mara oOpamicHwus:
11.11.2023). - ISBN 978-5-8114-4253-9.

2. CagenneB U.B. Kypc dusuku [Dnekrponssiit pecype] : B 3-x 1.: Yueb. mocobwue. T. 3 : KBan-
TOBas onTHKa. AToMHas ¢pusnka. Ousuka TBepaoro Teia. Pu3nka aTOMHOTO sAApa U SJIEMEH-
tapabix yactui / WM.B. CaBenbeB. - 7-¢ u3n., crep. - CII6. : Jlanp, 2019. - 308 c. - URL:
https://e.lanbook.com/book/117716  (mata oOpamtenus: 11.11.2023). - ISBN 978-5-8114-
4254-6.

3. Uponos N.E. Bomnossie nporteccbl. OCHOBHBIC 3aKOHBI :  Y4ue0. mocoOue st By30B /
N.E. Uponos. - 7-e uz3a. - M. : U3gatensctBo "Jlaboparopus 3nanuii" (panee "BMMHOM. Jla-
Oooparopust 3Hammit"), 2020. - 266 c. - (Texnwueckuit yHuBepcurer). - URL:
https://e.lanbook.com/book/135487 (nmara oOpamenus: 11.11.2023). - ISBN 978-5-00101-
673-1:

4. Uponos U.E. 3anaun no obmieii puszmke [DnekTpoHHbIN pecype] : Yuebd. mocobue ams By30B /
WN.E. Uponos. - 11-e uzn., anekrponnoe. - M. : bunom. Jlaboparopus 3nanwmii, 2017. - 434 c. -
URL: https://e.lanbook.com/book/94101 (mara obpamenms: 11.11.2023). - ISBN 978-5-
00101-491-1.

5. UponoB I.E . KsantoBas ¢uszuka. OCHOBHBIE 3aKOHBL: Y4eb. mocobue s By30B /
WN.E. Uponos. - 7-e uza. - M. : U3gatensctBo "Jlaboparopus 3nanuii" (panee "BMMHOM. Jla-
Ooparopust 3Hanumit"), 2017. - 261 c. - (Texumueckuit yuuBepcuter). - URL:
https://e.lanbook.com/book/94103 (nata oopamenwus: 11.11.2023). - ISBN 978-5-00101-492

6. KanamnukoB H.IT.®usuka. UaTepHeT-TecTupoBanue 60a30BbIX 3HaHUH [ Tekcr]:
VYu4eb. nocodbue / H.IT. Kanamuukos, H.M. KoxxeBHukoB. - 2-e u3g., crep. - CIIO6. : Jlansb,
2010. - 160 c. - (YueOnuku ansa By3oB. CrnernuanbHas auteparypa). - ISBN 978-5-8114-0925
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7. bepecroB A.T. JIaboparopubie paboThl 10 Kypcy obmieit pusuku. Ctpoenue Bemecta / A.T.
bepecros, H.U. boprapar, C.1O. Kyknun. - M. : MUDT, 2007. - 52 c. - Umeercs 31eKTPOH-
Has BEpCUA U3JaHu.

8. CuyxuH J[.B. OOmmmii kypc ¢pusuku [DnektpoHHbIi pecype] : Yued. nocodue. T. 4 : Ontuka /
J.B. CuByxun. - 3-¢ m3n., crep. - anekTponHoe. - M. : @usmarmur, 2002. - 792 c. - URL:
https://e.lanbook.com/book/2314 (mara obparnenns: 11.11.2023). - ISBN 5-9221-0228-1.

9. CuyxuH J[.B. O0uuii kypc dusuku [ DnekTpoHHBIN pecypc] : Yueb. mocodue. T. 5 : AtoMm-
Has u saepHas ¢usuka / [I.B. CuByxuH. - 2-¢ u3., CTep. - AIeKTpoHHOE. - M. : du3zmariur,
2002. - 784 c. - URL.: https://e.lanbook.com/book/2315 (mara ob6pamenus: 11.11.2023). -
ISBN 5-9221-0230-3.

10. Jlanac6epr I'.C. Ontuka [Dnekrponnsiii pecype] : Yuebd. mocodue / I'.C. Jlanacoepr. - 7-¢
u3. - M. : ®usmariur, 2017. - 852 c. - URL: https://e.lanbook.com/book/105019 (mata 06-
pamenus: 11.11.2023). - ISBN 978-5-9221-1742-5.

11. Jlocer B.B. Onruka : JlaGopatopHsIif pakTUKyM 10 Kypcy obmei ¢usuku. Y. 1 / B.B. Jlo-
ces, T.B. Mopo3oBa; M-Bo obpa3zoBanust u Hayku P®, denepanbHoe areHTCTBO MO 00pa3oBa-
Huto, MITUDT(TY). - 2-e u3z., nepepad. - M. : MUIT, 2008. - 96 ¢

12. Jloces B.B. OnTuka : JlabopaTtopHbIii MPaKTUKYM 10 Kypcy oomieit ¢usuku. Y. 2 : Tudpak-
s / B.B. Jloces, T.B. Mopo3oBa; M-Bo o6pa3oBanus u Hayku P®, denepabHoe areHTCTBO
o obpazoBanuto, MITUDT(TVY); [lox pen. B.B. Jlocesa. - 2-¢ uzn., mepepad. - M. : MUDT,
2008. - 80 c.

IHepuoauyeckue u3xaHus

He npenycMmoTtpensl

7. NNEPEYEHD ITPO®ECCHOHAJIBHbIX bA3 TAHHBIX, UTHOOPMALIMOH-
HBIX CIIPABOYHBIX CUCTEM

1. Jlamp: DnexkTpoHHO-OMONMOTEeUHast cucrema M3marensctBa Jlaws. - CII6., 2011-. - URL:
https://e.lanbook.com (mara oOpamenus: 11.11.2023). - Pexkxum mocrtyma: isi aBTOPU3UPOBAH-
HbIX nonb3oBareneit MUOT.

2. Hayka.Club = Nauka.Club : o6pa3oBaTenbHbIif mopTai. - [6.M.] : OOpa3oBaTenbHbIN MOPTAT
JUTSL IKOJIBHUKOB U cTyaeHToB, 2018 - URL: https://nauka.club/ (mara obpamienus: 11.11.2023).
- Pexxum noctyma: cBOOOIHBIN. - TEKCT: 3JEKTPOHHBIMN.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xome peanmsanuu oO0ydeHHsS UCIOIB3YETCS CMENIAHHOE 00y4ueHHe, OCHOBAaHHOE Ha
MHTETpaIK TEXHOJIIOTUN TPAJAULIMOHHOTO U 3JIEKTPOHHOTO 00Yy4EHHs, 3aMEIllEeHUN YacTH Tpau-
[IHOHHBIX y4E€OHBIX (HOPM 3aHATHUH M CAMOCTOSITEIILHON PabOTHI CTYJAEHTOB ()OpMaMH U BUJIAMHU
B3aMMOJICHCTBUS TIPENOoaBaTesield 1 00yJaromuXcsl B AJICKTPOHHONW 00pa30BaTeIbHON Cpejie.

OcBoenune 00pa3oBaTEIbHONM MPOTPAMMBI 00€CTIEUNBAETCS pecypcamMu JICKTPOHHON WH-
dopmannorHo-odpazoBarenbHoit cpenst OPMOKC. (URL: http://orioks.miet.ru)

Jliiss B3auMOJIEHCTBUSL CTYJIEHTOB C MPEMOAaBaTeNIeM UCIOIB3YIOTCS CEPBUCHI 0OpaTHOM
ces3u: pasnensl OPUOKC «/lomamnue 3ananusy», «HoBoctuy, anekrponHas noura, WtatsApp.
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B mporiecce o0ydueHus npu MPOBEACHUM 3aHATHN M 1T CAMOCTOSITEILHOM pabOThI HC-

NOJIB3YIOTCS. BHYTPEHHME 3JIeKTPOHHBIE pecypchl B (hopMax: BUACOJIEKIINH, IPE3CHTALIUH.
Tectuposanne npoBoautcs B OPMOKC (MOODLe), a Takxe HUCIONB3YIOTCS BHEIIHUN

3JIEKTPOHHBIN pecypc Google-test.
[Tpu nmpoBeeHUY 3aHATUH U U1 CAMOCTOSITENIbHON pabOThI UCTIONB3YIOTCS BHELIHUE

3JIeKTPOHHBIE pecypchl B popmax:

CepsucChI youtube:

HUAY MUOH. OnwiTel 10 PpU3HKE:
«®Du3uka B onbiTax. YacTth 4. BomHEI 1 onTHKA)»
URL https://openedu.ru/course/mephi/FVO4VI10/, (nara oopamenus 11.11.2023)

«®Pu3uka B onbitax. YacTb 5. AToOMHas Qpu3nKa»
URL.: https://openedu.ru/course/mephi/ATPHYS/ , (narta o6pamenns 11.11.2023)

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

HaumeHoBanue yueo-
HBIX AyJIUTOPHUI 1 10-
MeLIeHHH I caMo-
CTOSATEJIbHOI PadoThI

OcHalEeHHOCTHh Y4eOHBIX ayAUTOPUH U
NMOMeNIeHHU IJIfl CAMOCTOATEILHOM
padoThI

Ilepeuennb
NMPOrpaMMHOI0
odecrnevyeHus

VYyeOHast ayTuTOpHS

Cnenmanu3upoBaHHasi MeOesb (MECTO TIpe-
noaaBareiis, moCaa04YHbIC MECTa IJIA CTYy-
JICHTOB)

MarepuaabHO-TEXHHUECKOE OCHAIIICHUE:

Kowmmbrorep, MoHOOI0K Lenovo

FOAMO092RK, IIPOEKTOP Panasonic
PTVW535N, skpan Mediavisor, 3kpaH py-
JIOHHBII HAaCTEHHBIN, TeneBu3op Panasonic
TX-85XR940, teneBuzop LG S55UF771V,
knaBuatypa Lenovo SK-8861, wmbiuib
Lenovo ZTM600, paamocucrema Shure
BLX88E K3E, mukpodpon GAL VM-175,
akyctuka JBL PRX700, akycruka EONIS
G, muxkmep Phonic AM120, HDMI-ananrep
Trendnet  TU3-HDMI, HDMI-DVB-T
Modulator Dr.HD MR 125 HD, xommyTta-
top Eltex MES2208P, yueOnas mocka,

kKadeapa

AxageMU4ecKue JIm-
nens3uu Ha I10 o
npoekty Azure Dev
Tools for Teaching
(Microsoft)
Microsoft Office
Kaspersky

VYyeOHast ayTuTOpHS

Cnenmanu3upoBaHHasi MeOesb (MECTO TIpe-
noaaBareiis, moCaa04YHbIC MECTa IJIA CTYy-
JICHTOB)

MatepuanbHO-TEXHHUYECKOE OCHAIIICHHUE:
Yyebuas nocka

1O =e Tpebyercs

JlaGopaTtopust
«OnTuka-2»

Crenuanu3upoBaHnHas Mebens (MecTo mpe-
MoIaBaTelsl, MOCAOYHbBIE MECTa JJIs CTY-
JICHTOB)

MartepuaJbHO-TEXHUYECKOE OCHAIIIEHHUE:
JlaGopaTopHas yctanoBka "MHTepdepeHius

cBera", JlaboparopHas ycranoBka "Omnpene-

I1O He Tpebyercs
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HanmenoBanue y4eo-
HBIX ayJUTOPHUIl U 1O-
MeLIeHHH I caMo-
CTOATEIbLHON padoThI

OCHAIIEHHOCTb Y4eOHBbIX Ay IUTOPHIA U
MOMeIeHHH AJI9 CAMOCTOATEILHOM
padoThI

Ilepeyenn
NMPOrpaMMHOI0
odecrneyeHus

JIEHWE UHTEHCUBHOCTH TU(PAKIINHU B CUCTE-
Me OJIMHApHOM U JABoMHOM meneit", Jlabopa-
TopHbIi komreke JIKO (onTrueckuii)

JlaGopatopus
«Ctpoenus BemecTna-1»

Cnenmanu3upoBaHHasi MeOesb (MECTO TIpe-
nojaBate’si, 0cag0YHbIe MecTa I CTYy-
JICHTOB)

MarepHraabHO-TEXHUUECKOE OCHAIIICHUE:
JlaGopatopHas yctaHoBka "DddexT 3eema-

Ha", JlJabopaTopHas ycranoska "Kommnro-
HOBCKoe paccesnue", JlaboparopHas ycra-
HoBKa "ludpakuus snmekrpoHos", Jlabopa-
TopHas ycraHoBka "Cepust bansmepa",
JlaGopaTopHas yctaHOoBKa "Y JIeIbHBIN 3a-
psan anekTpona", JlaboparopHasi ycTaHOBKA
"OkcnepumenT Ppanka - ['epra", Jlabopa-
TopHas ycraHoBka "D¢ ekt Xomna B GE n-
tuna", JlJabopaTopuslii koMIuiekc «OMbIT
Opanka-I'epray, JlabopatopHbIii KOMITIEKC
«TennoBoe u3nyuenuey, JlaboparopHsiit
KOMIUIEKC « M3ydueHune 3neKTpOHHOU Tep-
MOSMHCCUNY, IEPCOHAIBHBIE KOMIIBIOTEPBI
B KOMIUIEKTE, IPUHTEPHI

AxageMU4ecKue JIm-
nens3uu Ha [10 o
npoekty Azure Dev
Tools for Teaching
(Microsoft)

Office

ITomemenue s
CaMOCTOSTEIbHOM
paboThI
o0yJarmuxcs

KommnbrotepHasi TeXHUKA ¢ BO3MOXKHOCTBIO
noJKIItoueHus K cet « HTepHeT™ U 0dec-
MIEYCHHUEM JIOCTYIIa B AJIEKTPOHHYIO HH(DOP-
MaIMOHHO-00Pa30BaTEIBHYIO CPENY
MUODT

OC Microsoft
Windows, Microsoft
Office Professional
Plus, Google
Chrome, Acrobat
reader DC,
AllFusion DM,
Microsoft Visual
Studio

10. ®OHI OHEHOYHbIX CPEACTB VIS IPOBEPKH

C®OPMUPOBAHHOCTH KOMITIETEHIIAM

®OC mno mnoakxommereHuu OIIK-1. ®u30OAD CnocobeH NPUMEHSATh 3HAHUS W METOBI
SKCTIIEPUMEHTAIPHOTO HCCIICIOBAHUS ONTUKH W aTOMHOW (U3MKKH B MpodhecCHOHATbHON
JIeITCIIbHOCTH.

CDOH,Z[ OICHOYHBIX CPCACTB MPCACTABJICH OTACJIbHBIM JOKYMCHTOM U pasMCIICH B COCTABC YMK
JMCIUILIMHBL 3JEKTPOHHOM uHpopMmannonHoi obpaszosarenshoii cpeast OPMOKC// URL:
http://orioks.miet.ru/.
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11. METOAUYECKHUE YKA3AHUSA JJId OBYYAIOLIUXCHA IO OCBOEHHIO
JAUCHHUIIJINHBI

11.1. OcoGenHOCTH OpraHu3anuu npouecca o0y4eHus

JlucuumuiiHa u3yvaercsi B TeUeHHe OHOro ceMectpa. OHa BKIIIOYaeT:

- 1exuuu — 1 pa3 B HeZEel;

- MpaKTUYECKUE 3aHATHS (CeMHHAphl) — | pa3 B HEAeIo;

- tabopaTopHbIe PabOThI — 2-X YacoBbIC 3aHATHS | pa3 B 2 HeIenu;

- KOHCYJIbTalUU — 1 pa3 B HeJeNI0, KOTOPbIE TPOBOASTCS JIEKTOPOM MOTOKA U MPEmno/iaBa-
TEJSIMH, BEIYIIUMU MPAKTUUECKUE 3aHATHUS.

[ocemenne nekuuid, NPaKTUYECKUX 3aHATHHA U J1a0OpPaTOPHBIX padoT sBIseTcs 00s3a-
TenbHBIM. [locemenne KOHCYIbTaluil HeoOs3aTenbHOE, 32 UCKIIOYEHHEM TeX CIIydaeB, KOT/a
IPEerno/iaBaTesb MePCOHATFHO MPUTJIAIIACT CTYICHTA HAa KOHCYJIbTALIUIO.

Copneprxanue TUCHHUILTMHBI COCTOUT U3 TPEX MOIYJEH, KOTOpble M3y4aroTcs MOCiea0Ba-
TEJbHO:

- KonebGanus u BosHBI

- BoiHoBas 1 KBaHTOBasE ONTHKA;

- AtoMHas u3zuka.

Kaxp1it MOysb SBIISIETCS JIOTHUECKU 3aBEPIICHHON YacThlo Kypca. Y CIEIHOCTh OCBOE-
HUS KXIO0TO MOAYJS OLIEHUBACTCA MO PE3yJIbTaTaM BBIMOJIHEHUS 00s3aTeIbHBIX KOHTPOJIbHBIX
MEPOIIPUATHH.

Jnst opranuzanuu yueOHO paboThl CTYyIEHTOB B Haydajie KaXIO0ro ceMecTpa MperocTaB-
JISIOTCS CIIEAYIoNIre yueOHO-MeTOIMYECKUE MaTepHalIbL:

- IJTaH JIEKIUH ¥ MPaKTUYECKUX 3aHATUN Ha CEMECTP C yKa3aHUEM TEM JICKIIU CO CChUI-
KaMH Ha maparpadbl WK CTPAHHIBI YICOHUKOB M YYEOHBIX MOCOOHWH, COMEp)KAIUX COOTBET-
CTBYIOIIUN MaTepuas, TeMbl MPAKTUYECKUX 3aHATHI U HOMepa 3aJaHuil 13 COOPHUKOB 3a/1a4 st
pelIeHUs B ayIUTOPUHN WIH CAMOCTOSITENIbHO;

- rpad UK BBITOJHEHHS Ja00paTOPHBIX padoT;

- rpaduK ¥ BUIBI KOHTPOJIBHBIX MEPOTIPUITUL;

- CIICOK PEKOMEHIyeMOH yueOHO-METOIMUECKOM TUTepaTypsl;

- PEKOMEHIyeMbIE JICKTPOHHBIE PECYPChI, BKIItOUast «IJIEKTPOHHbIE MOIYIN HHIUBUIY-
anbHOM paboTsl ctyneHToBy (OMUPC), pasmemennsie B cetu MUDT

- METOJIMYECKOE YKa3aHHUE CTYEHTaM:

«YueOHoe 3ananue «MozenupoBanue AUPPAKINKU Ha NEPUOAUUECKUX CTPYKTYpax»
«YuebHoe 3ananue: JlabopatopHas padora «/udpakuus cBeTa Ha OJHOH, MBYX B N IIEIIX»
- METOJIMUECKOE yKa3aHHe CTyAeHTaM «BHEIIHNe 3JIEKTPOHHBIE 3JIEMEHTBD)

11.2. Cucrema KOHTPOJISI U OLCHUBAHUS

I[J'IH OICHKH YCIICBACMOCTHU CTYACHTOB IO JUCHUIIIMHC UCIIOJIB3YCTCA 6aJ'IJ'IBHa}I HaKOIIn-
TCJIbHAasA CUCTEMA.

bannamu olieHHBAaIOTCS: BBIOJHEHUE KaKIOTO KOHTPOJIBHOIO MEPONPUATHS B CEMECTpPE
(B cymme 1o 20 GamioB), pyOeKHBIN KOHTPOJIb (0 S5 0ayuioB), BHIIOJHEHHE KaXKI0¥ J1abopa-
TOpHOU paboThl (B cymme a0 30 6aIoB), MOCEIAaeMOCTh 3aHATHI (10 2 OaJIJIOB), aKTHBHOCTH B
cemectpe (10 3 6a/I0B) U UTOTOBOE Meporpusitue B hopme 3x3amena (o 40 6amon). [lo cymme
6aJIJIOB BBICTABJIAICTCA UTOI'OBAsA OLICHKA I1O TPCAMCTY.

CrpykTypa u rpad)uk KOHTPOJIBHBIX MEPOIIPUATUN MIPUBE/ICHBI B )KypHAJIE YCIIEBAEMOCTH
ra OPMOKC// URL: http://orioks.miet.ru/).
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CrpykTypa 1 rpa@uK KOHTPOJIBHBIX MEPOTIPHATHI TPUBEACHE B )XypHAJIE YCIIEBAEMOCTH
ga OPUOKC// URL: http://orioks.miet.ru/).

[Ipu BBICTABJIEHHH UTOTOBOM OIEHKH HCIIONB3YeTCs IOKAla, pUBeIeHHas B TabIuIle:

CymmMma 6asu1oB Onenka
Menee 50 2
50-69 3
70 — 85 4
86 —-100 5
PaspaboTumnk:
Jouent Uurctutyra OIIM, K.T.H. / 'T.B. Mopo3oBa /
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Pa6ouast mporpamMMa mucHITHHE «Dusuka. OnTuka. AToMHast pu3rKa» 10 HallpaBICHUIO MOJ-
roroBku 27.03.05. «uHOBaTHKaY, HANPaBICHHOCTH (MpoGumo) «YIIpaBICHHE HAYKOEMKHUM
MIPOH3BOJICTBOMY» harnafnmana B MHctuTyTe OIIM 1 yTBEmKIEHa Ha 3acenanuu YdeHoro Cose-
TA MHCTHTYTA 2023 roma, mpotoxoi Ne _

Iupexrop Uuctutyra OIIM /H.W. Boprapat/

Jlucr corjiacoBanus

Pabouas mporpamma cornac
3apenyromuii kadempoit M /C.II. Onetiaux /

Pabouas mporpamMa corne K aKKpeJUTalUd ¥ HEe3aBACHMOMH
OLICHKH Ka4eCcTRa

Hauamerux AHOK / UM. Hukynusa /

Pabouas nporpamma cornacoBasa ¢ budnuorekoit MUIT

[upexrop dbubimoTexu / T.I1. ®unurmosa /
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