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MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'BOY BO «MHrymcknii rocyiapcTBeHHbI YHUBEpPCHTET
®U3NKO-MATEMATHYECKHUM dakyabTer

AHHOTALIUSA
paGoueii nporpaMMbl y4eOHOH AUCHUIINHBI
b1.B.09 ®U3UKA HEYIIOPAJAOYEHHBIX ITOJYIIPOBOAHUKOB
Hanpasyenue noarorosku marucrparypsl 03.04.02 ®@uzuka

1. Heab udyyeHust AUCHUNIMHBI
lenpro  Kypca  sBISETCS  U3Y4YCHHE  (PU3MYCCKUX  OCHOB  HEYIMOPSIOYCHHBIX

MIOJIYIIPOBOJIHUKOB C II€JIBKO0 MCIOJB30BAHUS IMOJTYYEHHBIX 3HAHUM B BBICOKMX TEXHOJOTHSX.
31ech paccMaTpPUBAIOTCS MOHATHS, PU3NICCKUE CBOMCTBA U 3aKOHOMEPHOCTH UX U3MEHECHHS B
HEYTNOPAI0YEHHBIX MOJYIIPOBOJHUKOBBIX CUCTEMAX.

B pe3ynbprare u3ydeHus QUCLHUIUIMHBI CTYAEHTHI TIOJKHbI 3HATH:

1. OcHoBHBIEC TOHATHS PUIUKU HEYTIOPSIIOUEHHBIX MOJTYTPOBOIHUKOB

2. DusnyYeckue CBOMCTBA U 3aKOHOMEPHOCTH MX U3MEHEHUSI.

W3naraemblii Kypc OaeT BO3MOXHOCTh TMOJYYUTh JOMOJTHUTEIBHYIO HH(OPMALHIO O

MOJIyIPOBOIHUKAX.

2. Mecto nucunmnunbl B ctpykrype OIIOII BO marucrparypsl
I[I/ICLII/IHJII/IHa «Pu3uka HCYNIOPAAOUYCHHLIX IOJYIPOBOJHHUKOB» BXOAUT B IIAKET

muciumuiiH - Oi1oka 1 gopmupyromux  ¢dyHIameHTanbHOe 00pa3oBaHHE MAarucTpoB IO
HanpasneHuio 03.04.02 ®usuka. [Ipopuns «Pusnka NOTYyNPOBOJHUKOB» M U3ydaercs B 4
cemectpe. B 1abn. 2.1 npuBeneHsl Ha3BaHUS MPEAMETOB U Pa3/eoOB, KOTOPble HEOOXOAMMO
YCBOUTD ISl U3YUYCHHUSI.

Huctunnuna «du3uka HEyNnopsI0YCHHBIX MOJTYTPOBOAHUKOBY SIBISETCS OCHOBHOW JJIf
W3y4YeHUs JUCHUIUINH: «DU3UKU TOITYNPOBOAHUKOBY», «DU3HMUYECKHE OCHOBBI BaKyyMHOM
TeXHUKN», «OCHOBBI (PU3UKO-XMMHUUYECKOTO aHaimu3a», «DPu3nka MOIyNpPOBOJHUKOBBIX
MpUOOPOB», KOTOPHIC YUTAIOTCS MAPAILICTHLHO WIIN TO3XKE.

3 3. Pe3yabTaTbl 0CBOCHHMS JUCHHMILIMHBI (MOIYJIsT)
Kon HanmenoBa | Maaukarop JNOCTHKEHMsI | B pe3ynpraTte OCBOCHHS
KOMIIET HHUE KOMIIETEHIUU JUCIAILINHBL
eanuy | KOMICTCHIH 00yUaroImuUIics:
u
VK-6 Cnocoben VK-6.1. OnieHHBaeT cBOM peCypChl U 3naer
OTpeeNUTh UX Mpeaensl (JIMYHOCTHBIE, OCHOBHBIE
u CUTYaTUBHBIE, BDEMEHHBIE), 3aKOHOMEPHOCTH
pean3oBaTth 1e1ecoo0pa3HoO UX UCIIONb3YET; ¢buzuku
MIPUOPUTETHI VYK-6.2. Onpenensier MOJyIIPOBOJIHUKOB;
coOCTBEeHHOW | 00pa3oBaTeNbHBIC MOTPEOHOCTH U Ymeer
JESATEIBHOCT CIOCOOBI COBEPILIEHCTBOBAHUS IIPOrHO3UPOBATh
U U crocoOpl | COOCTBEHHOMU (B TOM UHCIe pe3yabTaThl
ce poeCCUOHATIBHOMN) NeSTETLHOCTH ¢buznyeckux
COBEPIIICHCTR Ha OCHOBE CaMOOIIEHKU; IIPOLIECCOB,;
VYK-6.3. BeiOupaet u peanusyer ¢ MIPOU3BOIUTH
OBAHMA — HA | yenonp30BaHHeM HHCTPYMEHTOB ¢buznyeckue
OCHOBC HETPEPHIBHOTO 00pa30BaHMs HU3MEPEHHS;
CaMOOLICHKHN BO3MOXHOCTH Pa3BUTHUS OpPEACTABIATh JaHHBIC
npodeccrnoHabHBIX KOMIETEHIINH U JKCIIEPUMEHTAIBHBIX
COLIMAJIbHBIX HABBIKOB; HCCIIEIOBaHUM B BUIE
YK-6.4. BricTpauBaer rUOKy10 | TpaduKOB U TaOJIHII;
npoecCHOHANBHYI0  TpaeKTopuio ¢ | IPCACTABIATh
y4ETOM HAKOILIEHHOT'O ompiTa | PC3YJIBTATBI
npoeCCHOHATBHON NI TENbHOCTH, JKCTICPHMCIHTOB 1
HaOJIFOEHNI B BUIIE
JTUHAMUYHO M3MEHSIOIIHUXCA | o HOr0
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TpeOOBaHUH PHIHKA TPYJIa U CTPATETHH | MPOTOKOIA
JIMYHOT'O Pa3BHUTHS. HACCJICIOBAHUA
IIK-1 Cnocoounocts | IIK-1.1. 3HaeT 0CHOBHBIE CTpaTEruu 3Haer

camMocTogTen | HCCTIEN0Banuii B BBIOpaHHO#H 00nacTu 6a30BBI

LHO  CTABHTE ¢bm3uky, kputepun d3HHEKTHBHOCTH, MaTeMaTHUYeCKHIA

CORKpCTHbC g}}ga;igqi;{m MPUMEHUMOCTH. ammapar,

-1.2. YMeer BbIACTATH U o
CCeT BB HCMOJIb3YEMBIN IS
3a1a4u CHCTEeMaTH3UPOBATH OCHOBHBIC LIEJIN
a p N hopmanm3anuu

HAYYHBIX WCCJICIOBAaHUN B BRIOPAHHOM 00JIacTH .
¢u3uKy, N3BIEKaTh HHPOPMAIHIO U3 TIpUKIaHBIX 3312

MCCICAOBAHN | ) IMMHBIX HCTOYHMKOB, BKIIOUAST (IR

i B 00IACTH | meproaiuecKyo [IeuaTh i dICKTPOHHBIC METObI ¥ IIPUEMBIL

bu3HKH 1 | KOMMYHHKAIHH, IPEICTABIIATh €€ B peLIeHUs] IPUKIIAIHBIX

pewaty ux c | MOHATHOM BUe 3¢ dexTuBHO 3aJ1a4 10 pacueTy
UCIIOJIb30BATh. OCHOBHBIX IIapaMETPOB

TIOMOIIBEO . IK-1.3. Bnaneer HaBbIKaMU KpUCTaJUIMYECKUX TEII,

COBPEMCHHON | apanurnueckoit nepepaboTku | Ymeer

allaparypel | pyadopmaruy, NpoBeICHHS HCCIEAOBAHUN [ MPUMEHATH

u C TIOMOIIIBIO COBPEMEHHO# armaparypbl ¥ [ MaTEeMaTH4YECKHUE

uH(pOpMaIMO | HHPOPMALMOHHBIX TEXHOJIOTHH, MCTOIBI B

HHBIX 00001IeHNs u npexcrasienns | PopManmsanuu

TeXHOJIOTHH ¢ | PE3YIbTAaTOB, MONYYCHHBIX B mpomnecce | PCHICHHS IPUKIATHBIX

3a7a4 (PU3UKH;

HCIONb30Bay | PELIECHHS 337124 NCCIIEI0BAHNSL. ¢ )

paboratb ¢

ueM o .

COBPEMEHHON HAay4YHOU

HOBCHUIIECTO annapaTypOI‘/’I’

OTEYECTBEHH IIPOBOJUTH U3MEPEHUS

oro u OCHOBHBIX (PU3UYECKUX

3apy0eKHOTO TapaMeTpoB
KPHUCTAJIOB;
onbITa
6 IK-3.1 06 Baazeer
- -3. T 3HAHUSIMH O METOJIaX U
MK-3 CrnocobHocTb : Ja/laeT 3Ha 0 MeTojJa HABBIKAMI

PYKOBOAMTb OCODEHHOCTSX PYKOBOJCTBA HAYHO- opMATHAAIHH

HayuHo- MCCIIEZIOBATEILCKON JIESITEIbHOCTHIO B .
o0acTi (PU3UKK ¥ OCHOBHBIX TIpUKJIA/IHON 3a/1auu

UCCNEAOBATEN | tpeGoBaHMAX K HAYIHO-(QH3UIECKUM (usuku; HaBbIKaMH

bCKOW METOJIaM MCCIIC/IOBaHMs Ha YPOBHE pacyera HAaHOCUCTEM;

fesTenbHoCTb | OakanaBpuara. (byHIaMEHTAILHBIMH

0 B 06nacT [1K-3.2 CtaBuT Hay4YHBIC 3a/1a91 IS MNOHATHUSIMHU,

o 00yJaronmxcs Mo mporpaMMam 3aKOHAMH UM TCOPHSIMHU

6 OaxanaBpuara B 00J1aCTU (PU3HUKH, COBpEMEHHOI Teopun

O0Yy4atoWMXCA | ryaHupyeT U OpPraHu30BBIBACT UX

KPUCTA/UIOB, a TaKke
no HAYYHYIO JIeSITEIbHOCTb.

Gakanaspuata | IVTAHHPOBAHHA M OPTaHH3AIHH paboTsl B | OMHACaHUS  (PU3UYECKHX
paMKaX HayyHbIX [Py, CIOCOOEH | CBOMCTB KPHUCTAJIOB.
3Q(EeKTHBHO  BBINOJHATH OTBEACHHYIO
pOJIb B Hay4HBIX HCCIICAOBAHUSIX, B TOM
Yyucie B KAauecTBE PYKOBOIUTENS B
IpyIIax CTy/ACHTOB OaKalaBpOB.

4. Tabauna 4.1
Ne Homep | HammeHoBaHMe pa3jiesia i TeMbl IUCHHILIHHBI
n/m | JeKuuu
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PA3JEJI 1. BBEAEHUE. OCOBEHHOCTH HEYIIOPSJIOYEHHOM CHUCTEMBI
1 1 Tema 1.1. Onpenenenue HEYNOPSIOUEHHON CUCTEMBI

Tewma 1.2. IIpyunHBI OTCYTCTBHS JAJILHETO MOPsAKa (MOIETH OeciopsIKa)

B HEYNOPSII0YEHHBIX [TOJIYIPOBOIHUKAX

Tema 1.3 Tunbl HEYyNOPSAJOYEHHBIX CUCTEM

Tema 1.4. HexoTopsle sKCIIEpUMEHTAIbHBIE PE3YJIbTAThl UCCIICOBAHUS

ONTHYECKUX CBOMCTB HEYNOPSAOUYEHHBIX MOJTYIIPOBOJHUKOB

2 2 Tema 1.5. HexoTopbie sKcriepUMEHTaIbHbIE PE3YJIbTAThl UCCIIEIOBAHUS

3JIEKTPUYECKUX CBOMCTB HEYNOPSAOYEHHBIX MOJYIPOBOAHUKOB

Tema 1.6. O01mume 0cCOOEHHOCTH HEYNOPSIOYCHHBIX CUCTEM

Tema 1.7. IIIOTHOCTH DSHEpPreTUYECKUX COCTOSSHUM. Teopembl o0

KOppEJSLIT
PA3JIEJI I1. JOKAJIU3AIIUSA DJIEKTPOHOB B HEYIIOPAJTOUYEHHbBIX
MMOJYHNPOBOJHUKAX

3 3 Tewma 2.1. O KpUTEpUAX CYIICCTBOBAHUS JIOKATTU30BAHHBIX COCTOSIHHM

4 4 Tewma 2.2. O panuyce JIOKaJIU3alUU JIEKTPOHA B HEYNOPSI0YEHHBIX
MOJIYTTPOBOTHUKAX

5 5 Tewma 2.3. Jlokanuzarus AHIEPCOHA U IEPEXO MeMall — OUIIEKMPUK
Tewma 2.4. Ilepexon memann — Ousiekmpuk © MUHUMAJIbHAS
METaJUIMYECKasi IPOBOJUMOCTh

6 6 Tema 2.5. JIokanuzaius 3J€KTPOHHBIX COCTOSTHUM B
JerupoBaHHNoynpoBogHukax. Ilepexon Morra

7 7 Tema 2.6. O BIUsSIHUY BHEIIHUX BO3JICUCTBUI Ha nepexo] MoTTa B
HEYNOPSAIOYCHHBIX TOJYIPOBOIHUKAX

8 8 Tema 2.7. O nepexoze MoTTa B MOTyIPOBOAHUKAX MTPH BO30YKIEHUU
SKCHUTOHOB

PA3JIEJI 111. SJHEPTETUYECKUM CIIEKTP HEYIIOPSIJIOYEHHOT' O
MOJYITPOBOJHUKA

9 9-10 | Tema 3.1. M3MeHeHue 3HEPreTUYECKOTo CIEKTPa MOIYIPOBOHUKA ITPU
y4eTe CIy4alHOro IMOJIst
10 11-13 | Tema 3.2. Mojenu MIOTHOCTH COCTOSIHUIN B HEYMOPSATOUEHHBIX
TIOJTYTIPOBOTHUKAX
11 14-15 | Tewma 3.3. [lnaBHOE UCKPHUBJICHUE 30H B TOJIYITPOBOTHUKAX CO
CJIy4aiiHBbIM MOJIEM. DHEPreTUYECKUH CIIEKTP HEYNOPs10UE€HHOTO
TIOJTYTIPOBOTHAKA
PA3JEJI VI. ABJIEHUSA IIEPEHOCA B HEYIIOPAJOYEHHBIX
MNOJYINPOBOJHUKAX
4.1. IIpoBOAMMOCTB MO JICTOKATM30BAHHBIM COCTOSIHUSIM
4.2. O BepOSITHOCTH MEpPEeCcKOKa HOCUTENEH 3apsijia ¢ ydacTieM (pOHOHOB B
IPBLKKOBOM ITPOBOJIMMOCTH
4.3. IlpoBomumocTh TIpU  TEPECKOKax (UKCUPOBAHHOW  JITMHBI
(Jlokanmu30BaH- HBIE COCTOSHUS BO3J€ Kpas IOJBM)KHOCTH, BBICOKHE

TEeMIEPaTyphbl)
4.4.  IlpoBomMMOCT  TIpH  IEPECKOKAX  IEPEMEHHOM  JUIMHBI
(JIOKamM30BaHHBIE  COCTOSIHUSA okojo oHepruun DepMu, HU3KHE
TEMIEPATYPBHI)

4.5. O mpoBOAMMOCTH CHUIILHO HEOJHOPOIHBIX MOIYIIPOBOIHUKOB
C TOYKH 3PEHUSI TEOPUU NMPOTEKAHUS

OO0pa3oBaTte/bHbIE TEXHOJIOTUH

A.X. Matues. TepMomHaMHKa MOJTYIPOBOJHIUKOBOTO MaTepUaioBeeHUs. YueOHoe mocodue
MarucTpoB crenuagsbHocTH «®Puszumka». - Marac:, HWarl'y, 2021 223 c.: wn.66.
https://disk.yandex.ru/i/EVFFHrwCrIdATg
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6. Ilepedyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « AHTEepHETY,
HeOO0XOMMBIX /IJIsl 0CBOEHHSI TUCHUTIHHBI (MOTYJIs1)
Ha3Banue pecypca CcpLika/goctyn
DnekTpoHHass Oubnmoreka onnaiiH «EmuHoe okHo K | http://window.edu.ru
00pa3oBaTelIbHBIM pecypcam
«O06pazoBaTenbHbIi pecypc Poccumy http://school-collection.edu.ru
denepanbHbIii 00pa3oBaTeabHBIA HOPTAI: yupexaenus, | http://www.edu.ru
nporpammel, craiaaptsl, BY3b1, tectol EID, THA
denepanbHbIi LCHTP uHopmanuonHo- | http://fcior.edu.ru
obpazoBarenbHbIX pecypcoB (PLINOP)
Pycckas BupTyaibHas OuOIHOTEKA http://rvb.ru
ExenenenbHuk Hayku W oOpasoBanust Ora Poccuum | http://old.rsue.ru/Academy/Archive
«AKanemMus» ndex.htm
Hayunas snextponHast 6ubanoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbmoTeuHas cucrema IPRbooks http://www.iprbookshop.ru
DJIeKTPOHHO-CIIPABOYHAsI CHCTEMa TOKYMEHTOB B cdepe | http://www.informio.ru
oOpazoBanus «MupopmMHIO»
Hudopmanmonno-nipaBoBast  cuctema «Koncynbrant- | CeTeBass BepcHs, IOCTYIIHA CO B
TUTIOC) KOMITBIOTEPOB B KOPIIOPATUBHOM Cf

Nurl'y

DIeKTPOHHO-0MOIroTeuHas cuctema «tOpaiT» https://www.biblio-online.ru

7 @opMbI TEKYIIEr0 KOHTPOJISt

' Pabota y I0CKH; KOHTPOJIbHBIC, CAMOCTOSTESIILHBIC PA0OTHI.
8 dopMa NPOMEKYTOUHOI0 KOHTPOJIs - 3auer

Pa3pa6orumk: 1.¢-M.H., npodeccop kadeapsl «Puszukay Matues A. X.
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