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PABOYASI IPOTPAMMA YUYEBHOI ANCLHUNJANHBI
«OCHOBBI KBAHTOBOI1 HHOOPMATHUKW»

HanpaBneHVie ITIOATOTOBKH:

Marucrepckas nporpamma:

O6pa3zoBarenbHas nporpamma:

Kpanudukanus:

dopma obyueHus:

10.04.01 MudopmannonHas 6€30MacHOCTb
HNudopmannonHas 6e30MacHOCTb

aKkaaeMHu4deCKad Maructparypa

MarucTp

oyHasg

Honenk 2020



YTBEPKJIAIO:

JexaH (Gpu3NKO-TgXHIIECKOTO
" ‘(axynprera
3 C. A. ®omenxo
«1T#anpens 2020 .

MI1

[Tporpamma cocTaBiieHa ¢ y4eToM DeepanbHOro rocy1apeTBEHHOro 06pa3oBaTesIbHOTO
CTaHJapTa BbICUIEro oOpa3oBaHus HampaiaeHuss noarotoBkd 10.04.01 HudopmanmoHHas
6e30nmacHOCTb, YTBEPMKJIEHHOrO MpHkazoM MuHucTepcTBa 00pa3oBaHUsl M Hayku Poccuiickoit
Geneparun ot 01 nexabpst 2016r. No 1513;
yueOHOro miaHa MU OCHOBHOH oOpasoBatenbHOM mporpammel MH}opmannonHas 6e3o0nacHOCTb
HanpaBiaeHuss noarotoBkd 10.04.01 MudopmarnmonHas 6e3omacHOCTh pa3paboTaHHbIX B ['OY
BIIO «/loneuxuil HaMOHANBHBIH YHUBEPCUTETY.

Pazpaboruuk:
K (.-M.H., TOLIEeHT Kadeaps! paauoGu3uku s Bk
o ol 2 p
1 UHGOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH | A7 N, Xynaxos
J J/
/

J

[TporpamMma yueGHON TUCIMIUIMHBI YTBEPHk/IE€HA HA 3aceaHuU Kadeapbl paauopU3nKy U
MH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOT Ui
[TpoToxon Nel7 ot «06» anpens 2020 r.

3aBenyioluit kadeapoi paguoGusnku
U UHPOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH

Do i)
7 [% noB B.B.
4

[Tporpamma yueGHO#M qucHumInHbI 0100peHa yueOHO-MeToIHYecKoi Komuccuen Gpu3uko-
TeXHUUeCcKoro akynbrera
[IpoToxon NeS ot «15» anpens 2020 r.

[Ipencenarens yueOHO-METOANYECKOH

KOMMCCHH §aKybTeTa .H. Korenko




1. OBJACTBb HIPUMEHEHHUSA U MECTO JUCHUIIVIMHBI B YYHEBHOM
MNPOLECCE:

VYueOnass aucuuriamHa «OCHOBBI KBaHTOBOW WH(OpPMATHKA» OTHOCHTCA K IIUKITY
BapuaTuBHOM 4acTu Onoka 1 «Jluctummuuby. JIjisi u3ydeHusl NaHHOW ydeOHOW JAMCIUTUTHHBI
HEOOXOMUMBI 3HAaHWS, YMEHUS W HaBBIKH, (OPMUPYEMbIE BCEMH NPEIIICCTBYIONIIMHI
poeCCHOHAIPHBIMHA JTUCITUIIMHAMH, a Takxke: «KBaHToBas MmexaHuwka», «DyHKIHOHATbHAsS
ANEKTPOHUKAY.

JlucrunnmHa aeT 3HaHUA HeoOXoauMble TpH pa3paboTKe MarucTepCcKux padoT, s
WUTOTOBOM TOCYIapCTBEHHOW aTTECTAIIUH, M BBIITOJIHEHUSI HAYYHO-UCCIIEIOBATEILCKON paOOTHI.
HopmamueHnbie ccoliku —He npedycmonmpeHvl

2. CTpyKTYypa THCUMILIHHBI

Xapaxkmepucmuka y4eOHoU OUCYUNTIUHBL

Hamnpasnenne noaroToBku 10.04.01 MadopmanmonHas 6€301acHOCTh
Marucrepckas nporpamma WNudopmannonnas 6€300acHOCTb
IIporpamma nmoaroToBKu AxaJieMr4ecKasi Marucrparypa
KBanudukarms Maructp
KonmuecTBo comeprkarebHbIX MOTYJICH 2
JucuuruinHa 6a30BOM / BApHATUBHOM YacTu JUCLUIITIMHA BApUAaTUBHON 4acTH
00pa3zoBaTeNbHON TPOTrPAMMBI bioka 1 «/lucuuminab
DopMBbI KOHTPOJIS 2 MOAYJBHBIX KOHTPOJIS, | 5K3aMeH B 3 cemecTpe
ouHast (popma o0ydeHus 3aouHas Gpopma
[Tokazarenu oGyueHns

KonmdaecTBo 3a4eTHBIX eAHUIL (KPEIUTOB) 4
T'ox monroroBku 1
Cemectp 1
KonuuecTBo yacos 144
- JIEKIIMOHHBIX 18
- IPAKTUYECKUX, CEMUHAPCKHUX 36
- 1aOOPaTOPHBIX
- CAaMOCTOSATENbHOIN paboThI 90

B T.4. UHAMBHUYAJIbHOE 3a/1aHHE -
HenenprHOE KOMHYECTBO YacoB, 8

B T.4. ayJAUTOPHBIX 3

3. OIIMCAHME JUCIMIIJINHBbI
Ieaun u 3apaun

Ileny — llemsaMu OCBOGHMS JHWCHWIUIMHBL SBJISIOTCS O3HAKOMJICHHME C OCHOBaMH
HEPEISATUBUCTCKOM KBAaHTOBOW TEOPUM CBE€Ta W B3aUMOJCHCTBUSA CBETa C BEIIECTBOM;
03HAKOMJICHHUE C UCTOPHEH Pa3BHUTHS U BBEJCHHWE B COBPEMEHHBIE MPOOJIEMbl KBAHTOBOW OITHKH;
OCBOEHHE HambOOoJee M3BECTHBIX TEOPETHUYECKHX METOJIOB, MCIONB3YEMbIX MPU PEIICHUU 3371ad
KBaHTOBOM OIITHKH

3aoayu — Vicrionp3oBaHME ONTHUYECKUX NPUOOPOB B PAAMOTEXHUYECKUX YCTPOWCTBAX,
MPUMEHEHHUE 3HAHWsI TEOPUHM KBAHTOBBIX YCHJIMTEJIECH W TEHEPAaTOPOB I CO3JaHUsI 00pa3lloB
HOBOI TEXHUKH.

TpeOGoBanus k pe3yabTaTamM OCBOCHHMS AMCHMILIMHBI: [Iponiecc nu3yyeHuss AMCLUIIINHBI
HarpaBjieH Ha (GOPMHPOBAHHUE SJEMEHTOB CIEAYIOMNUX KOMIeTeHInH B cooTBeTcTBUU ¢ ['OC
BIIO no ganHOMY HampaBIEHHIO MOATOTOBKH (ITPOPHITIO):

00U eKYTbMYPHBIX




4

-CIIOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHHIO, aHau3y, cuHTe3y (OK-1);
npogpeccuonanvuvix (I1K):
NPOEKMHAs 0eamenbHOCIb!

- CHOCOOHOCTBIO pa3padaThIBaTh

CUCTEMY, KOMIUICKCBI, CpPE€ACTBA W TCXHOJOIMn

obecnieuenus nHpopmamnonHoii 6e3omacuoctu (I1K-2);
- cocOOHOCTHIO Pa3padaThIBATh MPOTPAMMBI U METOAUKH UCTIBITAHUN CPEJICTB M CUCTEM
obecneuenus nnpopmannonHon 6e3omacuoctu ([TK-4)
HAYYHO-UCCTIe008AMENbCKASL OesIMeNbHOCHb.
- CIOCOOHOCTHIO AaHATU3UPOBATh (PYHIAMEHTAIBHBIC U TIPUKIIAJHBIC TIPOOICMBI
WH(POPMAIIMOHHOI 0€30MacHOCTH B YCIOBHSIX CTAHOBIICHHS COBPEMEHHOTO HH(POPMAITMOHHOTO

obmectsa (ITK-5);

- CITIOCOOHOCTHIO MPOBOUTH SKCIIEPUMEHTAIBHBIE UCCIIE0BAHNUS 3aLIUIIIEHHOCTH 00bEKTOB
C IPUMCHCHUECM COOTBCTCTBYIOIINX (1)I/I3I/I‘-I€CKI/IX U MaTEMaTHYCCKHUX MCTOA0B, TCXHUYCCKHUX U
MIPOTPaMMHBIX CPEACTB 00paboTKH pe3ynbTaroB skcnepumenTa (I1K-7);
B pesyabTare n3yyeHust y4eOHOM JUCHUTINHBI
CTYJEHTBI, 3aBEPILIMBIINE U3YUYE€HUE JAHHON NUCUUIUIMHBI JOJKHBIL:
3HaTh: - OCHOBHEIE AOCTHIKCHUSA U COBPCMCHHBLIC HAITPABJICHUA I/ICCJIG,Z[OBaHI/Iﬁ B O6HaCTI/I

KBAaHTOBOM OITHKH;

OCHOBBI HGpGJ’IHTHBHCTCKOﬁ KBaHTOBOM TEOpHU CBETA, - OCHOBHBLIC

MPUOMKEHUST U MOJIENIU, HCIIOJb3yeMbIe MPU TEOPETUYECKOM OIHMCAHUU SIBJICHH KBAaHTOBOM
ONTHKH; - MPUHIUIHAIBHBIE Pa3IdyuUsl MEXKIY KJIACCUYECKUMHU M KBAHTOBBIMU COCTOSHUSIMU
ANEKTPOMATrHUTHOTO TIOJIST; - 0COOCHHOCTH MPOBEICHUS YKCIIEPUMEHTOB IO KBAHTOBOM OINTHKE
YMeTh: - IPUMEHSTh OCHOBHBIE TEOPETUUECKHUE METOIbl KBAHTOBOM ONTHKH.
Bnaners: - HaBbIKaMU aHaiau3a OITUYECKUX SBJIEHUW C TOYKH 3pEHHS KBAHTOBOM

MCEXaHHUKH.

4. COIEPXAHHUE JUCHUIIVIMHBI U ®OPMbI OPI'TAHU3ALIUU YYEBHOI'O

MPOILIECCA

IHopsiakoBbIi HOMEP
M TeEMa

Kparkoe cogep:kanue TeMbl

Cooeporcamenvhutii Mmooy 1

Tema 1. KauToBanue

KBanToBanme SJICKTPOMAarHuTHOI'O I10JIs. CoOcTBEHHBIE MOJIBI AJ1d

dTOMOB C IT0JIEM

3JIEKTPOMArHUTHOT'O MoJIe pa3IMYHONM CUMMETPUU U IS Pa3IUYHbIX T'PAaHUYHBIX YCJIOBHII.
TTOJIA. KommyTannoHHbIe COOTHOMICHHMS IJIs1 TAPaKCUATLHOTO MTPUOJIMKECHUS.
Tema 2. KBantoBbie KBaHTOBBIE COCTOSIHUSL ~3JIEKTPOMAarHUTHOTO MoJisi.  MeToibl
COCTOSTHUS MOJy4YeHUs KBAHTOBBIX COCTOSIHUM cBeTa. OCHOBHBIE JKCIIEPUMEHTHI B
3JEKTPOMArHUTHOT'O 3TOI 00JIaCTH.

TOJIS

Tema 3. B3aumopeicteue atomoB ¢ nosieM. PacnpocTpaHeHue cBera B
BsaumogeiicTBue pPE30HAHCHBIX cpenax. KBaHTOBaHME TOJNsI B Cpelle C JAUCIEpPCUEH.

KonnexTuBHOE CIIOHTaHHOE H3JTY4YCHHUC.

Cooeprcamenvuvlit Mooynv 2

Tema 4.
DOTOAETEKTUPOBAHUE

doronerektupoBanue. OCHOBHBIC HaIpaBleHUs pa3pabOTOK B
00J1acTH co3AaHusl OJHO(OTOHHBIX JETEKTOPOB.

Tema 5. KBaurtoBas

KBanroBas UHTEpEpeHIIHSL. KBanroBo- ONTHYECKUE

nHTEephepeHIns AKCIICPUMEHTHI 110 MPOBEPKE OCHOB KBAHTOBOW MEXaHUKHU
Tema 6 .KBantoBas [Tapagoxkc Diinmreiina, [Togonsckoro, Pozena.
nHpopMaTrka KBanToBBIC HEpa3pyIIaoIue H3MEPECHHS.

KBanToBbIE ONITHYECKUE TECTHI HA JOIIOJIHUTCIIBbHOCTD.
JIByxdoronnas uarepdepomeTpus.




TemaTH4ecku nJiaH

Coaep:xareabHblii MOTYJIb 1

KoaugecTBO 4acoB
Ounas ¢popma o0yueHust 3aounas popma 00yyeHUs
B T.U. B T.U.
= = xR =
HasBanus cogep:kaTejbHBIX ol 2 g | el 2 s s
MOAYVJIEH U TeM £ 4 2 2
oAyen e ol =l 8| &/ 5=lEqde | =| 8| 2| 5|/ 5=
5| E| 2| & Eg|sd & = | 2| o g £E
o = =p = = o g9 o = =p = = o o
) [~ = < o\Q =l\le M [~ IS < o9 ={le}
o| B| o eSS« ) E Q| B8 &
| 2| & oS ® S 5| 2| & o9 @4
g S| & = S S| & =
| S = Q. < S =
5] =~ o =
Tema 1. KBaHTOBanme
24 | 6| 3 15
AJIEKTPOMATHUTHOTO TOJISL.
Tema 2. KBanToBbI€ COCTOSIHUSA
24 | 6| 3 15
AJIIEKTPOMATHUTHOTO MOJIS
Tema 3. Bzaumopeiicteue
A 24 6|3
aTOMOB C ITOJIEM
Hroro no cogepikaTelbHOMY | -, | 1o | o 45
MoayJaio 1

Copaep:xaresbHBIN MOTYJIb 2

KoanuecTBo yacos
Ounas ¢popma o0yueHust 3aounas popma 00yyeHUs
B T.4. B T.4.
= = xR =
HasBanus coaep:kaTejbHBIX ol 2 g | el 2 s s
MOJYJIeH U TeM 2 A 2 2
orynenm wTe ol =| 8| &/ §s|E4 ¢ s| 8 E| 5=l 5
5| E| & & Eg|sd & = | 2| o g £E
o = =p = = o g9 o = =p = = o o
) [~ = < o\Q =lle M [~ IS < o\Q ={le}
o| B| o eSS« ) E Q| B8 &
| 2| & oS ® S 5| 2| & o9 @4
el g |5 Sl 9o | S =
| S = o < S =
5 =~ 1) =
Tema 5. POTOAETEKTUPOBAHUE. 24 3 15
Tema 6. KBanTOBast
24 | 6 | 3 15
UHTEpEepeHIHs
Tema 7. .KBaHTOBast
24 | 6 | 3 15
uHpopMaTHKa
HToro no cogepxareJbHOMY 1
72 9 45
MOIYJIIO 2 8
Bcero uacos 14 1311 90
4 |16
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5. METOAUYECKHUE PEKOMEHIAIIUU JJIAA ITPOBEJAEHUSA JTEKIIMOHHBIX,
MPAKTUYECKHX U JIABOPATOPHBIX 3AHATUM

TeMBI JJeKIIMOHHLIX 3aHATHH

Ne /i Ha3zBanue Temsl KomnuectBo
4acoB

1 KBaHTOBaHME 371€KTPOMArHUTHOTO MOJIS. 3
2 KBaHTOBBIE COCTOSIHUS 3TIEKTPOMArHUTHOTO MOJIS 3
3 B3anmoneicTere aToMOB € IOJEM 3
4 DOTONETEKTUPOBAHUE. 3
5 KBanToBas nuntephepennus 3
6 KBanToBas nnpopmaruka 3

BCEI'O: 18

6. METOJAWYECKUE PEKOMEHIALIMH JJIs [IPOBEJAEHUS IIPAKTHYECKHAX
3AHSITUIL COJIEPXKATCS B YYEBHO-METOJJMYECKOM KOMILJIEKCE
JACIATLITAHBI

[TpakTHveckue 3aHATHS POBOJSATCS B IENISIX aKTUBHOTO MPUOOPETEHUS CTYJCHTAMH HOBBIX
3HAHWUW, 3aKPEIUICHUS, PAaCHIMpEHUss W YIriayOJeHHs 3HaHWM, MOJyYeHHBIX Ha APYTUX BHUAAX
Yy4eOHBIX 3aHATUN, TOJATOTOBKH JIOKJIAJ0B, IPE3CHTAIUI U APYrUX TBOPUYECKUX 3a/laHUM, a TaKkKe
JUIsi 00ydeHHUsI CTYACHTOB METOJaM CaMOCTOSTEIbHONW pabOThl C Y4YEOHBIM MaTepHaIoOM |
CTAaTUCTUYECKUMU JTAHHBIMH.

UroObl NaHHBIA BUA 3aHATUN Mpoien 3PQPEeKTUBHO, TEOPETHUECKHU HACHIIIEHO U TOJHO,
CTy/IeHTaM HEO0OXOAMMO 10 3aHATHUS:

1. BHuUMaTeapHO 03HAKOMUTHCA € 3aJaHMEM Ha CEMHUHAp.

2. IIpounTaTh KOHCIIEKT JIEKIIUH 110 COOTBETCTBYIOILEH TEME.

3. O3HaKOMUTHCS ¢ PEKOMEHI0BAaHHOM JINTEPATYPOM, B TOM YHUCJIE U C JONOJHUTEIBHOM, U,
BO3MOYKHO, TIPUHECTH €€ ¢ COO0I Ha 3aHATHE.

B xozxe camocTosITeNnbHOM MOATOTOBKU K MPAKTUYECKOMY 3aHSTHUIO CTyJ€HTaM He0OX0IuMO
rTyOOKO H3YYHUTh OCHOBHBIC TEOPETHUECKHE TOJOXKEeHHs yueOHbIX BompocoB. Ilpu pabote c
y4eOHOU JUTEepaTypou ciemyeT ocoboe BHHUMaHUE OOpamaTh Ha OCOOCHHOCTH HMCIOJIb30BAHUS
HOBBIX KaTeropuii, TepMUHOB U (opMupoBaTh y ce0s COOTBETCTBYIOUIHE JIEKCHUKO-
dbpazeonornyeckue 000poThl  peud. M3ywaembnii  ydeOHBIH  MaTepwal — I€JIecCOo00pa3HO
3aKOHCIIEKTHPOBATh B pA0OYNX TETPAIIX.

Ha npakTrueckux 3aHATUSAX IPOBOJUTCS ONIPOC TEOPETUYECKOTO MaTepHalia, BBIMOIHSIOTCS
MPAKTUYECKHE 3a/IaHUsI U PEIIAOTCs 3aa4H 10 MPEITI0KEHHBIM TEMaM JICKIIHOHHBIX 3aHATHH.
AKTHUBHOE y4yacTHe B 00CY>K/I€HUU BOMPOCOB MPAKTUUECKUX 3aHITHUH, pellIeHUEe 3a/1a4 Ha 3aHSITHH
¥ CaMOCTOSITENILHO 110 33JaHHIO TIPEOIaBaTesl, IBISIETCS OJHUM U3 YCIOBHH IMOTYICHUS
MOJIOKUTETILHON OLIEHKH T10 IAaHHOMY KYpCY.



Tembl NIpaKTHYECKUX 3aHATHH

No HazBanue Tembi KonuuecTtBo
4acoB
1.KBanToBas Teopus uznyuenuii. KeanroBanue cBOOOHOTO
Tema 1. | spexrpomMarnuTHOrO MoJist, ®OKOBCKUE COCTOSHUS, BAKYYMHBIE 6
baykTyanuu, GoToH.
2.KorepeHTHBIE U CKaThIE COCTOSHUS MOJIS.
3.KBaHTOBbIE pacpeelIeHNs U YACTUYHO KOT€PEHTHOE U3ITyUECHHUE. 3
4.IloneBast u poronHas uarepdepomerpusi. JlerekrupoBanne GoToHOB
Y KBaHTOBBIC (DYHKIIUU KOT€PEHTHOCTH.
Tewma 2. v
5.B3aumozenicTBre aToMa ¢ I0JIEM - IIOJIYKIIACCUYECKast TEOPUS 3
6.B3aumojeiicTBuE aToMa C I0JIEM - KBAaHTOBAsi TEOPHSL.
3
Tewma 3
7.KBaHTOBas TEOpHUs pelaKCalluH.
8. Metop omneparopa miotHocTH, MeTo [ alizenOepra- JlanxxeseHa. 3
9.KBanTOBas Teopus jazepa. 6
Tema4 | 10.Merox oneparopa mwiotHoctH, MeTos [aiisen6epra-JlamkeBena
11.Teopusa mukpomasepa.
12.KoppenaunoHHslii 1a3ep
13. IMapapokc DiHIITElHA,
Tema 5. | 14.ITogonsckoro, Po3eHa.
15.KBaHTOBBIE HEPA3PYIIAIOIINE U3MEPEHUS. 6
16.KBaHTOBBIE ONTUYECKHUE TECTHI HA TONOJIHUTEIBHOCTh
17./IsyxdoronHas uHTEpHEpOMeTpHs
Tewma 6. 6
BCEI'O: 36

7. OBPA3SEIIl MOJAYJIBHOT'O KOHTPOJIA

rOY BNO «1OHELKWI HAIIMOHAJBLHBI YHUBEPCUTET»

®U3UKO-TEXHUYECKHA ®AKYJIBTET

Kadenpa pagnodusnku 1 "HOOKOMMYHHUKALIMOHHBIX TEXHOJIOTHNA

[IporpaMmMa moAroTOBKM: akaJeMUUecKasi MarucTparypa
JucnunnuHa «OCHOBBI KBAHTOBOH ONTUKH ¥ HH)OPMATHKA»

Hampasnenue noarotosku: 03.04.03 Pagnodusuka, cemectp 1.

MOAYJbHAA KOHTPOJIbBHAS PABOTA BAPUAHT Nel

1. Ilomyuure u3 ypaBHenus lllpenunrepa ypaBHEHUs Ha MaTpPULy INIOTHOCTH.

2. UYeM 0OBACHSIOTCS BaKyyMHBIC OCITMIUIAIINKN Paou?

YTBepKI€HO Ha 3acCeTaHUU 3aB. kadenpoit
kadeapsl. P® u UKT B.B. Jlanunos
Ne 201 r. DK3aMeHaTop .. XyaskoB
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Kputepuu oneHuBaHus MO1yJbHOT0 KOHTPOJISI

Homep 3apanus KoauuecTBoO
0aJ10B
3amanue 1 1
3amanue 2 3
Bcero 4 dayi1a

8. KOHTPOJILHBIE BOITPOCHI K IPOMEKYTOYHOMN ATTECTALIUN
[IpuBecTu Ki1accuuecKoe BbIpaXKEHUE IS MOJISIPU3YEMOCTH.
Kak cBsi3aHbl AeiiCTBUTENBHAS 1 MHAMAs 4acTH MOJISIPU3YEMOCTH?
3anucarh BRIpAXKEHHE I 4acTOThl Pabu MBYXYypOBHEBOTO aroma B TOJIE KJIACCHYECKOM
AJICKTPOMArHUTHON BOJTHBI.
Kak yacrora Pabu 3aBucuT oT pacctpoiiku?
[IpuBecT KBaHTOBOE BHIPAYKEHUE TSI TTOJSAPU3YEMOCTH.
3anucarh TPUOIMKEHUS, IPU KOTOPBIX MOJISPU3YEMOCTh HE 3aBUCHUT OT ITOJISI.

1.K xakum nepexonam npuBout Bzaumoserctaue JYC nu MP?

Uem 00BSACHAIOTCS BaKyyMHBIE ocmuisiiuu Padu?

3anucaTh BBIPAXKEHHE JIJISl YaCTOThI BAKYYMHBIX OCIUJUISIIINIA.

C yeM CBA3aHBI SBICHUS «KOJUIAIICOB» U «BO3POKIACHUN»?

3anmcarh MaTpuily raMuiibToHnaHa J[xeitHca—KamMuHrca B 6a3uce 4ucen 3arnoHeHNS.
KakoBa 1mienb Mex1y YpOBHSIMU SHEPIUU OJIETHIX COCTOSIHUN? 3alUIINTE BhIpAXKEHUE IS
3TOM LIENH.

3anucarh BhIpaKEHUE JIJIs1 BPEMEHHU NIEPBOTr0 KOJlIarca.

3anucaTh BBIPAKEHHUS 111 BDEMEHU MEPBOTO «BO3POKICHUS.

Kak BbIpakaroTcsi «OAEThIE» COCTOSIHUSI 4epe3 «rosbie» coctosgHua? 10. 3amucath
pacmpesieieHrue BEPOSTHOCTH 0 YUCITY (JOTOHOB B KOTEPEHTHOM

3anuuuTe raMUIbTOHUAH B3aMMOJAEWCTBUS aTOMa ¢ MOJOM pe3oHaTopa U CO CTEHKAMH
pe3oHaropa.

3anucath BeIpakeHHe A ckopocTu penakcaiuu J[YC B pe3oHaTope B pexume ciaboit
CBSI3H.

3anucarh BBIpaKEHUE I CIEKTpa CHOHTaHHOW penakcanuu JYC B pe3oHaTope B
pexume cnaboi CBS3H.

3anucarh BbIpaxkeHHUE I ckopocTh penakcauuu JIYC B pe3oHaTOpe B peKUME CUIBLHOU
CBSI3H.

3anucarth BBIpaKEHUE I CIEKTpa CHOHTaHHOW penakcanuu JYC B pe3oHaTope B
peXUMe CUIIbHOU CBSI3H.

3anucarh ONPeAeICHUE YUCTOTO U CMEIIAHHOTO COCTOSIHUH.

3aHI/IC21TI> onpez[eneHI/Ie JUTSA ManI/IL[BI IIJIOTHOCTH.

Kakomy ypaBHEHHIO TOTUUHSAETCS THHAMHKA MATPHIIBI INIOTHOCTH?

Kak onpenensiercst MaTpuia INIOTHOCTH CUCTEMBI, KOTOpasi B3AUMOAECHUCTBYET C
pezepByapom?

CdhopmynupoBaTh MpUOIHIKEHUS, KOTOPBIE HCTIONB3YIOTCS TSI BHIBO/IA YIIPABIISIONIETO
ypaBHeHus (34).
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ITonyunte u3 ypaBHenus lllpennnrepa ypaBHEHHUS HAa MaTPUILy IUIOTHOCTH .
ITokaxuTe, 94TO €CJIM TAMUJIBTOHUAH CUCTEMBI SIBIISIETCSI PMUTOBBIM OIIEPATOPOM, TO U3
YpaBHEHUs Ha MaTpULly IUIOTHOCTH ciienyeT ypaBHeHue [lIpenunrepa .

3anuImTe ynpasJOIIee ypaBHEHUE I TAPMOHUYECKOTO OCLHUIIIATOPA.

3anuuuTe CTallMOHAPHOE PEIIEHUE YIIPABIISIIOLIET0 YPAaBHEHMS 111 TAPMOHUYECKOTO
OCLAJUIATOPA.

3anuiuTe ynpasJAmollee ypaBHEHUE IS ABYXyPOBHEBOU CUCTEMBI.

3anuumTe CTAlMOHAPHOE PEIICHUE YIIPABIISIONIETO YPABHEHMS IS IBYXYPOBHEBOM
CUCTEMBI.

3anuIuTe CTAalMOHAPHOE PEIICHUE YIIPABIISIIOLIETO YPABHEHUS IS

JBYXBPEMEHHBIX CPEIHUX 3HAYEHUU OIIEpPaToOpOB.

1.Kak BBIUMCIISIOTCS IBYXBPEMEHHBIE CPEAHNE 3HAUEHUS ONIepaTopoB?
3anuumTe U JOKaXKUTE KBAHTOBYIO TEOPEMY PETPECCHH.

JlaiiTe onpeieneHre KOppeassuOHHON (YHKIIMU TIEPBOTO MOPSAKA.

Kak cBsi3aH criekTp curHama ¢ KOpPEJISIHOHHONW (DYHKIIMH TIEPBOTO TOpsaKa?
3anuuunTe CIEeKTP 3aTyXaroLEro FapMOHUYECKOT0 OCLHUIIIATOPA.

3anuImTe CIEKTP 3aTyXaroLEro AByXypOBHEBOTO aToMa.

3anuuunTe CIEKTP 3aTyXakoLIEro ABYXypPOBHEBOIO aTOMa, B3aMMO/IEHCTBYIOILETO C
BHEIIHEN 3JIEKTPOMArHUTHON BOJHOIA.

JlaiiTe onpezeneHre KOppeassuOHHON (YHKIIMKA BTOPOTO MOPSIIKA.
3anumure KOppesUOHHYI0 (YHKIIMIO BTOPOro MOpsiAKa Ul 3aTyXaroIlero
FapMOHHMYECKOT0 OCLUIUIATOPA.

3anumure KOppeIsUMOHHYI0 (YHKIIMIO BTOPOro MOpsiAKa Ul 3aTyXaroIlero
JByXypOBHEBOI'O aToMa

3anummre ynpasisiollee ypaBHeHHE, OMKChIBarolee (pa3oByI0 peIaKcaluio
JIBYXYPOBHEBOW CHCTEMBI.

3anumuTe ypaBHEHUS JIBUKEHHS Ha OllepaTop JUIMOJIBHOIO MOMEHTA U MHBEPCHUIO
HaceJaEHHOCTEH, KOTOPBIE 3a1at0TCs (Da30BOM peaKkcaluei IByXypOBHEBOW CHCTEMBI.
3anumuTe ynpasisiollee ypaBHEHUE, OMKUCHIBAIOIIEE HAKAUKY JIBYXYPOBHEBOM CHCTEMBI.
3anuuImTe ypaBHEHHUs IB>KEHHS Ha OIlepaTop JUIOJIBHOIO MOMEHTA U MHBEPCHUIO
HACEJIIEHHOCTEMN, KOTOPBIE 33/1aI0TCA HAKAYKOU JIBYXYPOBHEBOM CUCTEMBIL.
3anuumMTe YIpasisiollee YpaBHEHUE, ONMCHIBAONIEE TUHAMUKY JIa3epa.
3anuuuTe ypaBHEHMs IBUKEHUS HA CpEAHME 3HaueHue oneparoposa ,c~,  D. B
KaKoM MPHUOIMKEHUHU MOKHO TIEPENTH OT ONEepaTOPHBIX YPAaBHEHUH K C YHCIIaM
3anuuuTe ypaBHeHUs MakcBemna—bio
UTto Ha3bIBaIOT MOJIYKIACCUYECKUM MPUOIIMKEHHEM B T€OpUH Ja3epa?
3anuimnTe CUCTEMY YPaBHEHUMN, OMUCHIBAIOIIUX TMHAMUKY Jla3epa, B MOITYKIACCUUECKOM
npuOmkeHnn (ypaBHeHUs: MakcBemia—bioxa).
3anuuuTe CTallMOHAPHOE pellleHne ypaBHeHuN MakcBemia—bioxa.

[losicHuTE sIBIIEHHE 3aTATUBAHUS YaCTOTHI.

Kakwue cranmoHapHbie penieHust ypaBHeHUd MakcBerta—bioxa sBastoTCa yCTOHYUBBIMU
BBIIIIE U HIXKE IMOPOTa TeHEepaLliH.

Urto Ha3zwBaroT Oudypkaruein Xormda?

Onuimre AMHAMUKY CUCTEMBI B TOM Cllydae, KOrJa HU OJIHO U3 CTAllMOHAPHBIX PEIICHUN
ypaBHeHU MakcBemia—bioxa HeyCTOHYHBO.

UTo Ha3BIBAIOT JETEPMUHUPOBAHHBIM Xa0COM?

B uém 3akmtovaercs aHaIorus MeKy BO3HUKHOBEHHEM JIa3€pHOM reHepanuu u (Ga3oBbIM
Mepexo/IoM BTOporo poja?

OnumuTe GU3NKY MUYKOBBIX (pelakCallMOHHBIX ) KOJIEOaHUN
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18. IlouemMy CIOHTaHHOE U3JIy4YE€HUE HE YUUTHIBAETCS MOJYKJIACCUYECKON cCTEMON
ypaBHeHud Makcemia—bioxa?

19. JluHaMuKa Kakux OrnepaTropoB OyJeT YUUTHIBATH CIIOHTAHHOE U3ITyYeHUN

20. KakoBa mpupo/1a BOBHUKHOBEHHU S ONTHYECKON OMCTaOUIBLHOCTH?

21. KakoBa TOYHOCTH MPHUOIMKEHUS CPEIHETO MOIs?

22. KakoB ¢pu3H4eCKuil CMBICII ITapaMeTpa KOOIepaTuBHOCTH?

23. 3anumwure BhIpaKEHHE I HEMTMHEHHOT0 KO3 (UIIMEHTA IPOITyCKAHUSI.

24. Kakymo poJib HaChIllIEHUE JBYXYPOBHEBOM CUCTEMBI UTPAECT B BOSHUKHOBEHUHN ONTHYECKOM
OMCTaOMITBHOCTH

9. OBPA3EIl 9K3AMEHAIIMOHHOI'O BUJIETA
I'oOCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUYPEXJ/IEHUE
BBICHIET'O ITPO®ECCHUOHAJIBHOI'O ObPA3OBAHUA
«TOHELIKMI1 HALTMOHAJILHBI1 YHUBEPCUTET»
OU3UKO-TEXHUYECKUH (PaKyIbTET
Kadenpa pagrnoduzuku 1 nHHOKOMMYHUKAIIMOHHBIX TEXHOJIOTHI
[TporpamMmMa NOATrOTOBKM: aKaJeMU4ecKas MarucTparypa
JucnumimHa «OCHOBBI KBAHTOBOM ONTHKHU U HH(OPMaTHKa»
cnenuanbHocTh 03.04.03.Pagnodusuxka, cemectp 1.

3K3AMEHAIIMOHHBIN BUJIET Ne 4

L. KBanToBas Teopust n3nyuenuii. KBantoBanue cBOOOTHOTO IEKTPOMArHUTHOTO TOJIS,
2. Teopusa Mukpomasepa
3. B3aumopeiicTBue atoma ¢ 1oJyieM - MOoIyKJIaccuuecKasi TEOpHUs

3aB. kadeapoii

P® u UKT B.B. Jlanuinos

YTBepxKaeHO Ha 3aceTaHuH Kadephl.

Ne oT 201 r. DK3ameHaTop N.N.Xynsakos

10. KPUTEPUU OLIEHUBAHUSA
CoryiacHO MOJyJIbHOMY TPUHIMITY OpTraHM3allid Y4YeOHOro TIpolecca CoJep)kaHue
y4eOHBIX KYpCOB MO 00IIei (hU3MKe COCTOMT W3 JIBYX 3a4eTHBIX Moaynei. Kaxaplii 3a4eTHbII
MOJYJIb COCTOUT W3 TEOPETHUYECKOI0 MaTrephalia U MPAKTUUYECKUX 3a7ad, BBHINOJHEHHE KOTOPHIX
TpeOyeT OBJIaIcHUs TEOpUEH B yKa3aHHOM B MOJIyJie OObeMe.
OreHka 3HaHUM CTYJIEHTOB MpoBoaAUTCs 10 100-0a/uTbHON MIKaJIE€ COTJIACHO CIEAYIOIINM
KPUTEPUSIM:

3adeTHbIC MOAYJIH DopMa KOHTPOJIA basibl
CwmbiciioBoit Moayisb 1 KonTtponbHas 25
CwMmbIciI0BOM MOAYINb 2 KonTtponbHas pabora 25
OK3aMeH 50
OO0t uror 100
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[Ixana oreHUBaHUI:

Ouenka mo Ounenka no 100-6amnbHOM OueHka 1o rocy1apcTBeHHOM IKaJIe
mkaje ECTS IKaJie, KOTOpas JeiicTByeT
B lonHY
A 90-100 5 (OTJIIMYHO)
B 80-89 4 (xopor1o)
C 75-79 4 (xopor1o)
D 70-74 3 (YAOBIETBOPUTENBHO)
E 60-69 3 (yIOBIETBOPUTEIHHO)
FX 35-59 2 (HEeyIOBIIETBOPUTEIIBHO)
C BO3MOYKHOCTBIO IIOBTOPHOM ciaun
F 0-34 2 (HEeyIOBIIETBOPUTEIHHO)
C BO3MOXHOCTBIO ITOBTOPHOM CHa4y IpU
YCJIOBHH 00s3aTEIHHOTO Habopa
JIOTIOJTHUTEIIBHBIX 0aJIIOB

3HaHHE TEOPETUYECKOW YacTH Kypca MO KOHTPOJIBHON padoTe OIEHUBAETCS C TOYHOCTHIO
70 5 0aIoB MO CIEAYIOIIUM KPUTEPHSIM:

1. Crynent nonmy4aet 76-100% 0anioB 0T MaKCUMaJIbHOTO, €CIIH TTOKa3al

— r1y0OKHE W TIONHBIE OTBETHI HA TEOPETUYECKHE BOIPOCHI; TIYOOKOE MOHUMAaHUE
(hU3UYECKOM CYITHOCTH MPOOJIEMBI;
— YMEHHUE MPOBOJUTH JIOTHUECKHUE DPACCYXKIEHUS U OOOOIIEHHS U CONMPOBOXKIATH HUX
COOTBETCTBYIOIIMMH J0KA3aTEIIbCTBAMU;

2. Cryzaent nony4daet 51-75% 6amioB oT MaKCUMalIbHOTO, €CJIH TOKa3all

ryOOKHe W TIONHBIE OTBETHl HA TEOPETHMUYECKHE BOMPOCHI C HE3HAYUTEIbHBIMH
MOTPEIIHOCTSIMH, 3aT€M HCIPABICHHBIMU CAMUM CTYAECHTOM; MIOHUMaHuE (PU3NUYECKON CYIIHOCTH
paccMaTpUBaeMbIX MPOOIIEM;

YMEHHE JIOTUYECKHU PacCyKJIaTh U MPOBOJUTH 10KA3aTEIbCTBA;

3. Crynent nomyuaeT 26-50% 06anioB oT MaKCUMaIbHOTO, €CIIH TTOKA3all

P OTBETE HA TEOPETUYECKUE BOIPOCHI Psii HETOYHOCTEH, KOTOPbIE CTYAEHT HE B
COCTOSTHUM CaMOCTOSITEIHHO UCIIPABUTD;

4. Cryaent nony4daet 0-25% GaioB OT MaKCUMaIbHOTO, €CIIN

HE BBITOJTHEHBI TPEOOBAHNS, U3JI0KEHHBIC B IPEIBIIYIINX MYHKTAX;

HET OTBETOB Ha TEOPETUUYECKHE BOMIPOCHI.

Ix3zamen oyenusaemcs 6 50 6annos.

J171g OLIeHKU 3K3aMeHa Mperno/iaBaTeilb pPyKOBOJACTBYETCS CAeNYIOUIMMH MPUHITUIAMU:

50 ©0asmoB - TOKa3aHbl CHUCTEMaTHYeCKWE M TIIyOOKHE 3HAaHUS TIpU OTBETE Ha
TEOPETUYECKHE BOIPOCHI OMIIETa, BBINOIHEHA IPAKTHUECKas 4acTh OMJIeTa B IOJTHOM 00beMeE;
40 OannoB - TMOKa3aHbBl CHCTEMAaTHYECKHMEe U TIIyOOKME 3HAaHMA TpU OTBETE Ha

TEOpETUYECKHe BOIPOCHI OMIIeTa, BBHIIIOJHEHA MTPaKTUUeCKasi YacTh OuieTa B MOJIHOM 00beMe, HO
MIPH OTBETE IOMYIICHBI HECYIIICCTBEHHBIE OLTHOKHY;

30 6a/uI0B — TIOKa3aHbl HE CHCTEMAaTHMYECKHE W HE TUIYOOKHE 3HAHUs TPH OTBETE Ha
TEOPETUYECKHE BOMPOCKHI OMIIeTa, MpaKkTUYecKash YacTh OMJIETa BBIMOJHEHA HE B MOJIHOM 00beMe,
MIPU OTBETE TOMYIIEHO HECKOJIBKO CYIECTBEHHBIX OLINOOK;

20 0anJ10B - MOKa3aHbl MOBEPXHOCTHBIC 3HAHUSI MPHU OTBETE HA TEOPETUUYECKHUE BOIPOCHI
Ounera, mpakTHYecKas dYacTb OuieTa HE BBINOJHEHA, IPU OTBETE JOMYIIEHO MHOIO
CYIIECTBEHHBIX OIITNOOK;

-[POCTBIE BOMPOCH MO 3HAHWIO OCHOBHBIX OMNpeAeNieHud U (popmys, BOCHPOU3BENEHBI
OTJIeNbHBIE PPArMEHTHI MaTepraia ¢ TOMOIIBIO YK3aMEHATOPA.

0 - mosHOE HE3HAHHUE MaTepuaa.
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11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOIECCA
JIeKIIMOHHBIE 3aHATHA W NPAKTUYECKUE NPOBOIATCS B ayAUTOPHH, OOOPYIOBAHHOM

MEJIOBOW WJIM MHTEPAKTUBHOW TOCKOM, MYJIbTUMEAUNHBIM IMPOESKTOPOM U SKPAHOM.

12. PEKOMEH/IOBAHHAS JIMTEPATYPA

Ne
n/n

HaumMmeHnoBaHue

Koa-Bo
IK3EeMILISIPOB
B OM0JIMOTEKE

JonHY

Haanumue
3JIEKTPOHHOM
BEpPCHHU B
IbC

OcHoOBHasl JIUTEpaTYypa

OCHOBHBIC ~ TIOJIOKEHHSI KBAHTOBOM  3JICKPOAMHAMUKHU.
\N.U.XynsxoB\ YyeOHOE mocodue. DIIeKTPOHHBIA pecypc.
Jonenk. JloHeukuil HaMoHanbHbIA yHHBEpcUTeT.2018.-
121c.

[Momyknaccuueckast Teopus sasepa. \ML.W.Xynskos\,
VYyebHoe mocoOue. DIEKTPOHHBIN pecypc. JloHelk.
Jlonenxuii HaroHanbHbIN yHUBepcuTeT.2017.-100c.

JonosHuTeIbHAS JUTEPATY

noarorosku "Paguorexnuka IlIteikos, B. B. KBanroBas
pamuodusnka : yaeOHOe OCOOHE IS CTYICHTOB BY30B,
00y4aromuxcst Mo HaIpaBJICHUIO " CIIEIHATILHOCTH
210301 "Pagnodwusuka u snexrponuka” / B. B. IIITeIkoB.
- Mocksa : Axkagemus, 2009. - 335 c.

20

Baiin6epr, C. KantoBas teopust nons [Teker] : mep. ¢
anri. T. 2 : CoBpemennsie npuioxkerus / C. BaituOepr ;
noxa pexn. B. Y. XKykosckoro. - MockBa : ®uU3MatTiuT,
2004. - 527 c

10

Baitn6epr, C. KBantoBas Teopust moss. T. 1 : OGmias
teopust / C. BaiinGepr ; Ilep. ¢ anrmn. 5. A. YpxymoBa u
np. ; Ilon pen. B. U. XykoBckoro. - M. : ®u3mMariur,
2003. - 648 c.

Knaynep, JI.P. OCHOBBI KBaHTOBOI ONTHKH : MEP. C AHTJL.
/ O. P. Kmaymep, D. K. Cymapman ; mep. b. .
3enpaoBuya [M ap.] ; mox ped. [u ¢ mpeaucia.] C. A.
AxmaHnoBa. - Mocksa : Mup, 1970. - 428 c.

[Muxtun, A. H. OnTuyeckas u KBaHTOBasi 3JEKTPOHUKA :
VYueb. m1s By30B 1O HANpaBJICHHUIO "DJICKTPOHHWKA U
mukpossiekTponuka" / A. H. IMuxtun. - M. : Beicm. mik.,
2001.-573 c.
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16. THOOPMAIIMOHHBIE PECYPCbI
1.http://donnu.ru/ — caiit JJonHY.
2.http://library.donnu.ru/ — caiir 6ubaunorexu JouHY.

17.MPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusHas nunenzus JOHHY Ne 46484614);

2. Microsoft Office (kopnopatuBnas nunien3us JJOHHY munensus Ne 46472919);

3. Microsoft Visual Studio (nmmuensust mporpammel DreamSpark mist Beicmiux y4ueOHBIX
3aBeICHUN);

4. Jluuenszuu GPL, Apache, BSD ans cBoGogHOro mporpammuoro obecrieuenusi: FreeLab,
Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, AatuBupyc Kacnepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMIIAC-3D LT,
Paint.NET, Gimp.

HUCITOJIb30OBAHHUE 3JIEKTPOHHOI'O OBYYEHUA U JUCTAHIIMOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOT U

[Tpu peanu3anuu NporpaMMbl JHUCHUUIUIMHBI MOTYT HCIOJIb30BATHCA CJEIYIOIIME BH/IBI
3JIEKTPOHHOTO B3aUMOJEHCTBUSI MPENOAaBaATEIb-CTYICHT:

- pa3MmellieHMe y4eOHBIX MaTepHUajoB B OOJAUHBIX XpaHWIMLIAX MpenojaBaTeseld st
WCIIOIb30BAaHUS CTYACHTAMU MIPHU MOJATOTOBKE K 3aHATHUSIM;

- pacchlUIKa MO 3JIEKTPOHHOM MOYTE MaTepHalioB W 3a/laHui sl BHIMOJIHEHMSI, POBEpKa
BBITTOJIHEHHBIX 33JJaHUK;

- TOoAAepXKa CTPaHWYKH TMpenojaBareist M TPy MPEnoJaBaTelb-CTyIeHThl B
COLIMATIBHBIX CETAX JJIsi 00ECTICUeHUs TEKYILEro KOHTPOJISI paOOThI CTYICHTOB

PabGouas mporpaMMa paccMOTpeHa M TeEpeyTBEp)KIACHAa Ha 3acedaHuu  Kadenpbl
panuopu3nKu 1 HHPOKOMMYHHKAIIMOHHBIX ¢ U3MEeHEeHUsAMU (0e3 m3MeHnenuit) Ha 2020-2021 rog.
ITpoTokoun 3acenanus kagpeapst Ne oT

3aB. kadenpoit PO u UKT B. B. Jlanunos

PaGouas mporpaMMa paccMOTpeHa M TeEpeyTBEp)KIACHAa Ha 3acedaHuu  Kadenpbl
paguopu3nKu 1 HHPOKOMMYHHKAIIMOHHBIX ¢ U3MEHEeHUsIMU (0e3 m3MeHenuit) Ha 2021-2022 rog.
ITpoTokon 3acenanus kageapst Ne oT

3aB. kadenpoit PO u UKT B. B. Jlanunos
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