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MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepaunu
PI'BOY BO «MHrymcknii rocyiapcTBeHHbII YHUBEpPCHTET)
®U3UKO-MATEMATUYECKHUM paxyabreT

AHHOTALIUA
padoueii mporpaMmMbl y4eOHOM JUCHMIIJIMHBI
b1.B.09 ®U3UKA HEYIIOPAJJOYEHHbBIX NOJYINPOBOJHUKOB
HanpasJiseaune noaroroskn marucrparypsi 03.04.02 ®duszuka

1. Hean uzyyenusi AUCHUNIMHBI
Lenpto Kypca  sABIAETCS  U3Y4YeHHE  (PU3MYECKMX OCHOB  HEYMOPSAJOUYEHHBIX
IIOJIYTIPOBOJIHUKOB C II€JIbIO MCIOJIb30BaHUS MOJYYEHHBIX 3HAHUN B BBICOKUX TEXHOJOTHSX.
31ech paccMaTpUBAIOTCA MOHATHS, GU3NYECKUE CBOMCTBA U 3aKOHOMEPHOCTH UX U3MEHEHUS B
HEYIOPSAI0YEHHBIX [TOJIYIIPOBOIHUKOBBIX CUCTEMAX.
B pe3ynbraTe u3yueHus: AUCUUILINHBI CTYACHTHI J0JKHBI 3HATh:
1. OcnoBubie noHsATUS. DU3MKHA HEYHOPSTOUCHHBIX MOTYIIPOBOAHUKOB
2. dusnueckue CBOICTBA U 3aKOHOMEPHOCTH UX U3MEHEHHS.
W3naraemblii Kypc JaeT BO3MOXHOCTh TMOJYYUTh JOMOJTHUTEIbHYIO HH(OPMALHUIO O
MOJIYTIPOBOIHUKAX.
2. Mecro nucuuminunbl B cTpykrype OIIOII BO marucrparypsl
JuciumimHa «®Pu3MKa HEYNOPSJAOYEHHBIX IOJYIPOBOJAHUKOBY) BXOJIUT B IMaKeT
muciumuiie - Oi1oka 1 gopmupyrommx ¢gyHaameHTanbHOe 0Opa3oBaHHE MAarucTpoB IO
HanpasneHuio 03.04.02 ®usuka. [Ipopuns «Pusnka MOTYyNPOBOJHUKOB» M H3ydaeTcs B 4
cemectpe. B 1abn. 2.1 npuBeneHsl Ha3BaHUS MPEAMETOB U Pa3/elioB, KOTOPhIE HEOOXOAMMO
YCBOUTD IS U3YUCHHUS.
JucnuminHa «Pu3uka HEYNOPSI0UEHHBIX MOJIYIPOBOAHUKOBY SIBISETCSI OCHOBHOM JUIS
U3YYEHUS IUCHUIUIMH: «DU3MKK MOJIYNPOBOJHUKOBY», «DHU3NYECKHE OCHOBBI BaKyyMHOMU
TeXHUKN», «OCHOBBI (PU3MKO-XMMHUYECKOTO aHaim3ay, «®DHU3nuKa MOIYINPOBOIHUKOBBIX
npuOOpPOB», KOTOPBIE YUTAIOTCS MApPAIIEIbHO HIIH MTO3XKE.
3 3. Pe3yabTaThl 0CBOEHHS TUCHHUIJIUHBI (MOTYJIsI)

Tadauua 3.1.
Kon HaumenoBanue WNHaukaTop NOCTHKEHUS B pesynbrare ocBoeHUA
KOMIIETEHIIH KOMIIETEHIIUU KOMIIETEHIINH JUCHMILTMHBI 00y4Jarouics:
u
OIlK-1 Nudopmarmonno- MK onxi. 3Haer
KOMMYHHMKaTHUBHAas 3HaeT TEOpUIO U OCHOBHbBIE OCHOBHBIE 3aKOHOMEPHOCTH
IPaMOTHOCTh MpHU 3aKOHBI B 00JIACTH XUMHYECKON
pelieHnn €CTECTBEHHOHAYYHBIX TEPMOIMHAMUKH,
poeCCUOHANBHBIX | AMCLUIUIMH. XMMHUYECKOE PAaBHOBECHE;
3a1a4 MK onxi-2. 3aKOHOMEPHOCTHU
YMeeT ucnonb3oBarh XUMHUYECKON KHHETUKH;
€CTECTBEHHO-HAYUYHbIE 3HAHUS CHOCOOBI BBIPAXKEHUS
npu 00BSICHEHUN COCTaBa PacTBOPOB;
JKCIIEPUMEHTOB, PEIICHUS Ymeer
npodecCHOHaIBHBIX 3aj1ay. IIPOrHO3UPOBATh
pe3ynbTaThl (HU3NKO-
XUMHUYECKUX MPOLIECCOB,
MPOTEKAIONINX B HEKHBBIX
CUCTEMaXx, OIIMUPAsICh Ha
TEOPETUYECKHUE MOTOAECHUS;
Hay4YHO 0OOCHOBBIBAT
HaOJII0TaeMEIe SIBJICHU,
MIPOU3BOIUTH (PU3UKO
XUMHUYECKHUE U3MEPEHNS;
MIPEJICTABIISTH TaHHBI
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AKCIIEPUMEHTAIIbHBIX
UCCIIETOBaHHM B BHJIE
rpaduKoB U TaOIHIL;
MIPOU3BOIUTH HAOIION
3a MPOTEKAHUEM
XUMHUYECKHUX PEaKIHii
Jienath 000CHOBAHHBI(
BBIBO/JIbI; MPECTABIIAT
pe3yabTaThl SKCIEPUM
¥ HAOJIOIEHUN B BUE
OKOHYATEJILHOTO MPOT]
UCCIIETOBaHUS

Biageer
TEOPETUUYECKOMN
MOJArOTOBKOM ISt
TUTAHUPOBAHUS U
MIPOBEACHUS
MPUPOTOOX PAHHBIX
MEpOIPHUATHIL; OCHOBH
METOJIaMH HCCIIEeZI0Bal
COBPEMEHHOM IKOJIOTY
OCHOBHBIMH
3aKOHOMEPHOCTSAMH ()
XUMHUYECKUX MPOIIeCcC
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OIIK-2 Hayuno- OIIK-2 Cnocoben B chepe cBoeil| 3naer
HCCIIeIOBATENLCKAS  [MPOECCHOHANBHON IeATeNbHOCTH| 0a30BBIi MaTeMaTHYCCKUI
JEsITeIbHOCTD OpPraHU30BbIBATh anmapar, UCIoJIb3yeMblil s
CaMOCTOSITEJIbHYIO ¥ popmanuzanuy NpUKIaTHBIX
KOJIJIEKTUBHYIO HAy4YHO-| 3aJa4 QU3UKHU;
11CCIIEI0BATENBCKYIO METO/Ibl ¥ IPUEMBI PELICHUS
NesITeIbHOCTD Ui IIOMCKA,| MPHUKIAJHBIX 3a7ay I1Q
BHIPAOOTKH W TMPUHSATHS PEIICHUH| pacyeTy OCHOBHBIX
B oOsiactu pu3MKH; rmapameTpoB
KPUCTAJITIMYECKUX TEIT;
YMmeer
IIPUMEHSTh MaTEMaTUHECKHE
MeToAbI B (popManusajuu
pelIeHus IPUKIAIHbIX 3a7a4
bu3uKy;
paboTaTh C COBpEMEHH O
Hay4YHOH annapaTypoi,
IIPOBOAUTH U3MEPEHU
OCHOBHBIX (PU3NYECKHUX
[IapaMeTpoOB KPUCTAI]OB;
Baageer
HaBBIKAMHU (hOPMATTU3AITIH
IPUKJIaJHON 3a7auu
(Gu3uKM; HABBIKAMH p4cUeTa
HAHOCHCTEM;
(GyHIaMeHTaIbHBIMU
HOHSATHAMH,
3aKOHAMHU U TEOPHUSIMHU
COBPEMEHHOU TEOPUH
KpPHUCTAJIJIOB, a TaKXKe
METOJIaMU TEH30PHOI(
onucaHus GU3NUECKUK
CBOMCTB KpPHUCTAJJIOB.
4. Tabauna 4.1
Ne Homep | HamMeHoBaHHe pa3jiesia M TeMbl AUCHUIIIMHbBI
n/n | JeKuuu
PA3JIEJ 1. BBEAEHUE. OCOBEHHOCTH HEYIIOPSAJIOYEHHOM CUCTEMBI
1 1 Tema 1.1. Onpenenenne HEYNOPsI0YEHHON CUCTEMBI
Tema 1.2. IlpuuuHbl OTCYTCTBHS JAaJbHETO NOPSAKa (MOAETU Oecropsika) B
HEYIOPSI0YEHHBIX OJYIPOBOIHUKAX
Tema 1.3 Tunel HEYIOPSIAOYEHHBIX CHCTEM
Tema 1.4. HexoTopsle DKCIIEpPUMEHTAIbHBIE PE3YIIbTAThl UCCIIEOBAHUS
ONTHYECKHUX CBOWCTB HEYNOPSIIOYEHHBIX MOJYIIPOBOIHUKOB
2 2 Tema 1.5. HexoTopsle sKCclIEpUMEHTaIbHBIE PE3YIbTAThl UCCIIEOBAHUS
AIIEKTPUYECKUX CBOMCTB HEYNOPSAOYEHHBIX MOTYITPOBOAHUKOB
Tema 1.6. O61me 0cOOEHHOCTH HEYNOPSA0YEHHBIX CHCTEM
Tewma 1.7. IIIOTHOCTE PHEPrETUUECKUX COCTOSIHUN. TeopemMbl 0 KOppeIsiuu
PA3JIEJI 11. IOKAJIM3ALIUA DJIEKTPOHOB B HEYIIOPAJOYEHHBIX
HOJYINPOBOJHUKAX
3 3 Tewma 2.1. O kpuTepusix CylnecTBOBaHUS JOKATU30BAHHBIX COCTOSIHHUM
4 4 Tema 2.2. O paguyce JIOKaIU3aluy 3JIEKTPOHA B HEYIOPSAIOUEHHBIX
HOJIYIIPOBOJTHUKAX
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5 5 Tewma 2.3. Jlokanuzarus AHIEPCOHA U IEPEXO MMl — OUIIeKMPUK

Tema 2.4. Ilepexon memann — Oudsiekmpuxk 1 MUHUMAIIbHAs
MeTaJUTNYecKasi POBOJAUMOCTh

6 6 Tema 2.5. Jlokanuzanus 3I€KTPOHHBIX COCTOSIHUH B
JgerupoBaHHNosynpopoaHukax. Ilepexox Morra

7 7 Tema 2.6. O BinusiHIHM BHEITHUX BO3JCHCTBHUI Ha iepexo MoTTa B
HEYNOPSII0YEHHBIX OJYIPOBOIHUKAX

8 8 Tema 2.7. O nepexone MoTTa B HOJTYIPOBOJHUKAX IIPU BO3OYKICHUN
HKCUTOHOB

PA3EJ I1l. SHEPTETUYECKUW CIIEKTP HEYIIOPSIJIOYEHHOT' O
IHOJYIIPOBOJHUKA

9 9-10 | Tema 3.1. 3MeHeHHE SHEPreTUYECKOTO CIEKTPa MOITYIPOBOIHUKA IIPU yUETe
CJIy4aiHOIO IOJIs

10 11-13 | Tema 3.2. Mojenu MIOTHOCTH COCTOSIHUN B HEYNOPSI0YEHHBIX
MOJIYITPOBOTHUKAX

11 14-15 | Tema 3.3. [InaBHOE UCKPUBJIEHUE 30H B OJIYIIPOBOJHUKAX CO
CITy4alHBIM T0JIEM. DHEPTeTUYECKHUM CIIEKTP HEYIOPSI0YEHHOTO
MOJTYIIPOBOTHHKA

PA3SJIEJ VI. ABJIEHUS IEPEHOCA B HEYIIOPAJOYEHHbIX
HHOJYINPOBOJHUKAX

4.1. [TpoBOIUMOCTS IO JACTOKATU30BAHHBIM COCTOSIHUSIM

4.2. O BepoATHOCTH MEPEecKOKa HOCHTENEH 3apsana ¢ ydacTHeM (POHOHOB
MIPBDKKOBOM MPOBOJAUMOCTHU

4.3. IIpoBoauMOCTh TpH Mepeckokax (PUKCUPOBAHHOW IJUHBI (JIOKATH30BA
HbIE COCTOSIHUS BO3JI€ Kpasi OJIBUKHOCTH, BBICOKHE TEMIIEPATYPHI)

4.4. TIpoBOOUMOCTH MPHU MEPECKOKAX MEPEMEHHOMN JIMHBI (JOKATHU30BaHH}
COCTOSTHUSL OKOJIO dHeprun Depmu, HU3KUE TeMIIepaTyphl)

4.5. O npoBOIUMOCTH CHUJIBHO HEOJHOPOIHBIX MOIYIPOBOJHUKOB
C TOYKH 3pEHHsI TEOPUH MTPOTEKAHMSI

S. Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH
A.X. Marues. TepmoauHaMuKka MoIynpoBOJIHUKOBOIO MaTepUaIoBeieHus. YueOHoe nocooue
MarucTpoB cnemnuanbHoctn «®Pusukay. - Marac:;, HWurl'yY, 2021 223 c.: wun.66.
https://disk.yandex.ru/i/EVFFHrwCrldATg

6. Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTH « AHTEpHETY,

H606X0)II/IMI>IX AJIsi OCBOCHHUSA JUCHUIIJIHHBI (MOI[y.]'[ﬂ)

Ha3zBanue pecypca Ccbuika/mocTyn

OnekTpoHHas Oubnmoreka onnaiiH «EguHoe okHo K | http://window.edu.ru
00pa3oBaTEILHBIM peCypcam)

«O06pa3oBaTenbHbIi pecypc Poccuny» http://school-collection.edu.ru

®enepanbHbIii 00pa30BaTEIbHBIA MOPTAT: Yy4pekaeHus, | http://www.edu.ru
nporpammel, cranaaptsl, BY3s1, Tectsl EI'D, THA

DdenepanbHbIi LEHTP uHdopMmarmonHo- | http://fcior.edu.ru

oOpa3zoBatenbHbIX pecypcoB (PIITNOP)

Pycckas BupTyanpHasi OuOIMOTEKA http://rvb.ru

ExenenenbHuk Hayku W oOpasoBanust FOra Poccuwm | http://old.rsue.ru/Academy/Archives/|
«AxageMus» ndex.htm

Hayunast anextponHas oubiamnoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbnmoreunas cucrema [PRbooks http://www.iprbookshop.ru

DJeKTPOHHO-CIPAaBOYHAsI CHCTEMa TOKYMEHTOB B cdepe | http://www.informio.ru
obpazoBanus «MHDOPpMIOY»

Nudopmannonno-npaBoBasi cucrema «Koncynprant- | CeTeBas Bepcus, JOCTYIHAa CO BEeX
TLTFOCY KOMIIBIOTEPOB B KOPIIOPATHBHOU CETH
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Narl'y

OnekTpoHHO-0MbMoTeyHas cucrema «fOpai»

https://www.biblio-online.ru

DopMBbI TeKYLIEr0 KOHTPOJIS

Pa6oTa Y AOCKH, KOHTPOJIBHBIC, CAMOCTOATCIIbHBIC pa6OTBI.

8 DopmMa NPOMEKYTOUYHOT0 KOHTPOJIS - 3a4eT

Pa3zpa6orumk: 1.d-m.H., npodeccop kabenpsl «DPusnuka» Marues A. X.
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