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JIMCT COI'JTACOBAHHA

PABOYAS ITPOI'PAMMA COCTAB/IEHA B COOTBETCTBHHM C TPEBEOBAHMAMM PEJNEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATEJIBHOT'O CTAHJIAPTA BBICIIET'O OEPA30OBAHUS (T'OC BO)

12.03.02 OnToTexHHKa
rog, Habopa rpynne:: 2019

[IporpammMy cocTaBWI:

Kadenpa 11 JIASEPHASA TEXHUKA
JlenToBCKMii Bajgiim BaneHTHHOBHY, K.T.H., JOLIEHT

[Iporpamma paccmoTpeHa
Ha 3acefjaHnu Kadepbi-paspaboTurika

paboueii nporpammer M1 JIASBEPHASI TEXHUKA

3aseayrowmii kadeapoii Bopeituo A.C., A4.T.H., npoo. N _ ;‘*‘ Z
ITporpamma paccMoTpeHa

Ha 3acefjaHkiH BRIy CKaroLlel kadepsl

W1 JIA3EPHASI TEXHUKA L —

3aeepnyrouiui kadeapoii Bopeiimo A.C., A.T.H., npog.




PABOYAS ITPOT'PAMMA TVICHTAIIVIHBI
OCHOBBI KBAHTOBOH S/EKTPOHIKI

Pazpesni paiouei porpavMmis

. IEAK OCBOEHUA JHCHUTTTAHEL

. MECTO JUCHRIUIMHEL B CTPYKTYPE OO BO

. CTPYKTYPA M COREPAHUE JUCHUITKHBL

. @OPMbI KOHTPOJI OCBOEHNA TUCUWITIKHEL

. YYEBHO-METOAWYECKOE 1 HHOOPMALIMOHHOE OBECHEYEHKE JUCHUTIIVHEL
- MATEPHAJIBHO-TEXHWUYECKOE OBECIIEYEMUE TUCHUIIUHBI

O s La P =

Hpunoxenns K pafouell nporpamme JHCHHIMELT

o Tlprnosxerne 1. Aunoraimy padouedi mporpaMmal

o Tlpunoxense 2. Texuonoruu 1 Gopmet ofyuerus

» IIprnoxenne 3. OneHoUHbIE CPECTBA H METOIUKY HX NPUMEHEHHS

= [lpuanoxenye 4. Jucr usmedeHUi, BHOCHMBIX B PaBOUY0 DOFpaMMy



1. (E/I OCBOEHAA JUCIUIUTHBE

Henrio 0CBOSHUA FUCLUMIUIHE! ABIATCA HOPMUDPOBAHIE CeAYIOHX KOMIIETe Ui

OIK-1 - crnocofHoCTs NPUMEHSTE CCTECTBEHHOHAYUHBIE W OOIEHIDKEHEpHbIE 3HAHMA, METOALI
MATeMATHYUECKOT0 HANN3A 11 MOJIeNHDOBAHHA B HEDKEHEPHOH AEsTEeTLHOCTH, CBA3AHHOM € IPOEKTHPOBaHUEM
W KOHCTPYHPOBAHUEM, TEXHOJOTMAMH NPOUIBOJACTBE ONTOTEXHUKY, ONTUYECKMX H ONTHKO-2/IEKTPOHHLIX
TIpHO0POB 1 KOMIUIEKCOR

DOPMUPOBRAHHIO KOMIETEHLVE CHYKMT AOCTIHEHHE CIEAYIONIHX Pe3yALTaros oBpasosars:
OIIK-1

IHOHLIAS

Ha ypos#e NPeACTaBAeHHll: TPHHLMIN AeficTBEs NpROCPOB W yCYPOIiCTB, OCHOBaHELIE HAa TEOPHU
KBAHTORGH 2NeKTPOHNKI;

Ha YPOBHE BOCTIPOM3BOAEHHSL OCHOBHbie (M3MHECKWE IIPUHIMNLI, JIENAIHE B OCHOBE KBAHTOBOH
3eKTDOHHKH;

Ha YPOBHE NOHAMaHMA! [IPHMEHEHHEE METOAOE KBAHTOBOH MeXaHUKH M IMEKTPOHHUKM JUin pellieHus
VPHKAQAHBIX 3884, OCHOBHBIE COOTHOILIEHUN KBAHTOBOM 3NEKTPOHAUKH. ;

VMEHUR:

TEOPETHUECKHME: TIOHHMATS M yMeThb TDHMEHATh MeToApl WCCHAEAO0BAMMS OOLEKTOR KBAHTOBOH
INeKTPOHHKH, paborars ¢ obopyaoBaHHeM, MOBOIAILMM HCCIEANBATE KBAHTOBOMEXaNUUeCkue (PdeKTH 1
YCTPOWCTRE, HCTIO/b3YIOHME IPHHLMITL! KBZHTOBOH MIEKTPOHUKA;

HUBbIKU!

pecnefosanue 3Qipexros, OOBACHUMBIX C TOUKK 3peHMs KBAHTOBOM 3NeXTPOHMKH, NpHOOpoB
OCHOBAHHLIX, Ha IIPHHINIIAX KBAHTOBOH JTEKTPOHUKM..



2. MECTO JHCIMITINTIGI B CTPYKTIYPE OO BO

Auciuiviea OCHOBEI KBAHTOBOM JIEKTPOHMKY sonsercs JUCUHILIAHOH BAPHATHBHOK
“acra Gaoxa 1 nporpaMMEl IOHIOTOBKH N0 HanpasnenHso 12.03.02 Onmomexiuxa.

Cofleprkanie JUCIMNIKEDL AB/SETCS TOTHIECKIM [POAOKERIeM ARCIMNnuy: DI3KA.

CofiepRanyie AUCHITINMHbI STBASETCH OCHOBOHR [N 0CBoeHus ARCHHIUmy: TPHEOPHI KBAHTOBO
ATEKTPOHHKIA

IipeasapuresioHbie KOMIETEHLEH, CHOPMUPOBIHHBIE Y 0BYUAIONIETOCH 40 HAYANA M3YUeHUA ANCIUTIAMHDE:

s OIK-1— Ciocobes IPMMERATS £CTECTREHHOHAY YHBIE U 0BIL(eHITKeHEPHBI® SHAHNS, MCTOBI
MATEMATHYECKOIO aHAM3A ¥ MOACIHPOBAHHA B UIDKEHEPHOH JedaTeAsH0CTH, CRA3aHHOE ¢
NPOEKTHPOBAHKEM H KOHCTPYHPOBAHKEM, TEXHOMOTHAMY MPOK3BO/ICTHA ONTOTEXHHMKM, ONTHYECKHX 1
OTITHKO-9/TeKTPOHHEIX TIPUOOPOB 1 KOMTLIEKCOB

° OIK-3 — Cnocober npoBoAUTE IKCIePHMPHTA/IBHBIE HCCIEEOBAHII M HIMEPEHUS, ofipabaThiBaTk U
DPEACTARAATE HOAYUeHHbIE NAHHBIE C YHETOM CTIEUR(UKA ONTHUECKMX H3MEPeHHH



3. CTPYKTYPA ¥ COBEPKAHUE AUCIIIIMHBL

(61328 TPYA0EMKOC TS BHCIHTUIMHL] cocTapaseT 4 2.e., 144 u.

3.1, Copepxanne (AUAAKTRKA) AUCHUTTIHHEL!
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Pamn L. Kaanraa ayamum prpag :neurpluanmmou gcmm.:, rpmmm
i HLBCCHRECKEY, NReIITARICHME & BeaecToe. Donosibic CROHCHLE INEKTHMATRETHEIX
{ rmmn i.1. ¥pasnenun Makcpenia, N0RATHe NAGCKOTE MOHAXPUIMATHLECHOH BONHL.
[Munsee faropoi & CPYANesei crapocty, KBAZHMOIAXDOMETHYISCKAN BRI, BONHOGD
i 7 EREKTP CHTHAE. Bopiyckymspenae ceolcrna coeza. 1.2 Cusrruese dicsr, i35
noTEe] BIYCHYNHpHGLe CRuHETEA. [IpescTasAesue cueTosell noons: Kak |
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lPasp,en 7. dusisecrne BEHEDE K KHX HpeasT ji o nose 0

! BEecTRe. D{HOBHLIE ROCTYAZTIS KAANTOBOH MOXaRHKIL DNeparopr: IHeprin K

] WMTYABCA, cofel Avd W cobeT ae pyukuun ongparopos. Cocronkse |
7 WBaATOBG-MexaHusueckoif cacTemua, Yparuenne Hipemnrepa, FapmoBmuecknii i 4
GCIPLUTATON, 10T UMIThELE FMLE B Faphepsl, KBamrosanne sneprin, Ksanzosaie
i MOMEHTA HMILYLCR, KERHTORAIC THCAR, CHIMNECKHME BCHOBL] KA HTORO-MEXGHHYPCHIY
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3.2, JTabeparopHbIii TPDaKTHKYM

No
/i

Homep 1 HapmenoBaHue Pasgea SHCHHILUIHHEL]

Paspen 1, KBaHTOBG-BO/HOBOM [lyaAN3M TIPUPOZbE 33eKTPOMArHHTHOM
[ROJTHB, IDAHUIIBF KAACCHYECKHUX Npe/CTaBaeHuH o peujectse. OCHOBHbIE

MAOCKOH MOHOXPOMaTHHecKoli BosHe. TToraTHe $:a30B0l 1 rpyTITOBOH
CKOPOCTH, KBa3KMOHOXPOMAaTHYECKas! BO/IHA, BOJTHOBOH ITaKeT, CHeKT]
CHIHaa. KOpIyCKyAfpHBIe cBOHCTEa cBeTa. 1.2 OnpTHEIE (arThI,

BO/HbI KK (YOTOHHOTC KoleKTHBA. CBoiicTBa (oToHOB.

TGATEEPHKAAMIBE KOPIYCKYIApHEIe CBOMCTEA. [IpescTasnenue ceeTosoil |

Tema
naﬁopampﬂom

4
{ _Npakrukyma
!

CBOMCTRA 3/eKTPOMArBHTHBIX BOJIK, 1.1, YpaBrenus MakcBe/iia, NOHSTHeE |

‘Hccnerqoaaﬂue
'3aKoHa Byrepa

H

H

{0 110Jie W BEHEICCTBE, OCHOBHEBIE NOCTYAATEI KEAHTORGH MeXaHHKH.

byuKLzg orepatopos. COCTOSHUE KBAHTORO-MEXAHUUECKOH CUCTOMBL.
Ypaehehe ipeguurepa. FapMoHuueckuii OCIMANRTOP, NOTEHIHARLHbIE
a6l ¥ HapEephl, KBAHTOBAHKE 3HEPIVH. KBaHTOBAHYE MOMEHTa

Paa,a,en 3. Baaﬁmogencmue H3MyHeHus ¢ Bemec*naom CTpOE‘HHE
BEIECTRA B KBGHTOBO-MEXAHHULCKOM NpescTarneni. Kesanroso-
MEXAHIUECKOe [PEACTABACHHE O BEIeCTRe. YPOBHH SHEPTMH aroMOB H
‘MOJ’IEK}(.FJ CrocolGhl Bo30YRHSHMIL. Heynpyme CTCAKHOBEHNS aTOMOB ¥
MoJexys. B3aumozeiiCTBHe KBEHTOROH CHCTeMbE € 3/1eKTPOMATHATHOH
‘BonHOH. MHBepCrst Hace/leHHOCTel, 3aKOHK PacripeAenerus YacThil,
TIOHATHE TEOPHH BOIMYIICHHI. KoadbdmmuenTs! Jinnreiisa, YolupeHun
J}HHHH FHOMAHECLIEHIWH,

6

Pas,a,m 2. BU3MUECKHE OCHOBLT KBAHTORO-MEXAHHIECKIX IPEACTaBACHUH |

i

Oriepatopsl 3HEPIHH B BMAY/ILCA, COBCTEEHHLIE 3HAYSHNSt i CODCTBeHHLIe Hccne,qosdmre

CTIEKTDOR
MHEPTHEIX ra3oR

Onpeaenenne
{100 TOAHMOI
Hnauka mo

rPAHHIE
cbo*romwmqecxom
TIPOLIECca

THHHOBOAHOBOM |

i
P

5




5Pas,qen 4. YonaeHre M reHepalya 3eKTPOMArHHTHOIO Haly deHu. Mecnegosanye

‘HHBepcnb;e cpezbl Cnocodsl CO3AHM HHBEPCHH B ra3006pasHEIX,
aMODCbHEI‘{ KDHCT&/LTHYECKKX ¥ HOAYIPOROZHHKOBLIX CTPYKTYPAX,
chuﬁammue cpefpl. Teneparopst u3nydenus.

TIMPMHBE AUHHK
ITIOMBHECLEHL [N

- Beero 3a 7 ceMecTp -

3.3. CamocToarenbaas pabora erypenta (CPC)

Ne | 5 ! Cogteprkanue |
wn Howmep 1 HanMeHDBaHEE DA RUCUHILTHHBI : yuelHoro
i ig SaNAHNHE
Paa,u,en 1. KBaHTOBO-BOAHOBOR ,zzyanplsm npnpo,qm anEKTpcmaerHoH BOHHI:I
’rpaﬁw.zu EJCCHUSCKUX TIpefiCTaBaeHR o BelllecTre, OCHOBHLIE CBOHCTRA %
[PNEKTPOMArHHTHBIX BOMH. 1.1, ¥pasHenus Maucsenna, DOHSTEE ILIOCKOH ! :

1 gmomxpomamqecxoi’i BOAHEL [TousTHE (paac:laoifi ¥ I'PYHIHOBOH CKOPOCTH, ;qum'roaxa K | 19
KBa3UMOHOXDOMATHYECKas BO/IHA, BONHOBOH TaKeT, CIIeKTp CUrHana. JIP ;
Kopmyckynapuele ceoficrea czera. 1.2 OnbiTHBIE (aKThI, HOATREKALOILHE |
SKopnycxynﬂpHme cBolicTsa. TpecTaienue CBeT080i BO/IHb KaK (POTOMHOTO |
koqiextrsa. Caolcrea BoTOROB. -
Pa3;1en 2. QH3UYECKHE OCHOBH] KBAHTOBO-MEXAHUUECKHY npe,u,c FABNEHNH 0 ’
noJle u Beittectse, OCHOBHbIE IOCTYAATH! KBAHTORON MeXaHHMKH, Oneparopel §H0 COTOBKA K !
ISHEPTHHA H MMITYARCA, COBCTBEHHBIE 3HaYeHHs 1 COBCTReHEbE (QyHKIH ’ JIPA

2 onepatopos. COCTOAHKE KBAHTORO-MEXAHHURCKOR CHCTEMBI, YDaBHeHHe EHD'BTEI cHe {28
Ilpeauarepa. I'apMoruueckuit GCLUANATOP, TIOTEHIHANBHESIE SMbI 11 -é'reo HIE Sopa
ibaprepsl, KRaHTORAHME SHeprk. KBAHTOBAHHE MOMEHTA HMIY/IBCE, : P pa.
IKBAHTOBBIE UHC/A, ,
=Pamen 3. Baanmop,encmue H:-:JI};HEHHH C Bemecmom CTpDEHHE BELqecma B
IKBGHTOBO-MEXAHNYECKOM NpeacTasesus. KBaHTOBO-MeXaHUYeCKkoe ;:HO FOTORKA & |
(IPEJCTAB/CHNE O BEIECTRE. YDOBHM 3HEPIHN aToMOB H Moneky/. Cnocofst | ﬂp'q i

3 BO3OYNK/eHus, Heylipyrue CTOMKHOBEHHA aTOMOB U MONEKY/L HO‘BTO enme | 19
BzaumogeicTBIE KBAHTOBOH CHCTEMEI C 1EKTPOMArHUTHGH BOSHOH. pers
WrBepCcHA HaCeNIBRHOCTEH. 3aKOHb! pacripefenedis vactull. [TousaTie TEopHH EKBaHTOBGH
?Bomymenm‘fi. KosgdwmenTsl 3HHTeiiHa. YIIHpenus THHHN EDHWKH' ;
FFOMMHECLISHE Y,
| HO,H.FUTDBKB K
Pazgen 4. Yeunernve i reHepaUs SEKTPOMAHUTHOTO WAy UeRHS, JIP.

4 'MHBepCHr:.Ie cpefibl. Criecobsl CO3aHRsA HHBEPCHH B I'a3006pasHbIX, TlosTOpenye 10
Iamop@nmx KPHCTAAAMYECKHX ¥ HOAYTIDOBOZBHKOBLIX CTPYKTYDAX. LPHHA
IYeunnsatotge cpeast. ['enepaTopsl M3Ay4eHH. CTIeKTPANBHbIX
| JTMHMH

Bceero 3a 7 cemecTp 76
4, @OPMbI KOHTPO/IS OCBOEHNUA ANCTIHIITHHDBI
CEMECTP HEAE/IH CEMECTPA

TexK ; TexK |

12 ; 7i80 9 T10]11112] 13 |14

YenosHele 0D03HaIeHHA!
o TexK ~ BonpoCHI A% TEKYIHEro KOHTROS.

dopmax:
®  BOYIPOCHI 1S TEKYILETG KOHTPOIS,

Texywan arrecranmsa CIyeHTOB NPOBOAUTCA B JUCKPETHBIE BPEMERHbBIE HHTEDBATE! B CASAYVIOWIHX

PyGexnan arrecTal#s CTYJEHTOB NPOM3BOANTCA 10 HTOIAM [IO/I0BHHBI CEMECTPA B CAEAYIOLIHX
dopmax:
2 BONPOCH! ISt TEKYILETD KOHTPOJIA.

ITpoMeKyTOdHAA ATTECTANIA NPOBOAUTCA B (hopMax:

° 3K3IdMEH,



5. YHEBHO-METOAMYECKOE Y MHOOPMAILIMOHHOE OBECIIEYEHHNE
SUCOWIUTIHBL

3.1, OcHosHas AuTepaTypa No AUCHHiyge:

1. B. B. JlewToBcKui. . Prayueckie 0CHOBEI KBAHTOBCH s/ekrporuku. CII6.ETTY "BOEHMEX" uM. J1.
b, ¥erunosa, 2006, 31, pec.

2. B. B. Jtenrosckuy, C. JI. Cmeranos. . Bonyosas # ksanToBas ontika. CHO.EITY "BOEHMEX" um. T,
b, ¥Ycruuora, 2011, a5 pec.

3. E. I bopogpna, B. B. Menrorcrufi. . OcHeBbI KBAHTORGH 3nekTporuky, CIIG.ETTY "BOEHMEX" un.
H. @, ¥crusora, 2017, 353 axa.

5.2. [JononnuTensHan AUTEPaTYPa TG AUCLHILBIHE:
He tpelyercs.
5.3, Tepuoauueckue H3ZaHMsA:
1. MRQOpMAMOHHO-K3MEDUTE/ILHEIE B YTIPABLIECLLHE CHUTEMDL

5.4. Ilepeuert pecypcos HHGOPMALMOHHO-TEAEKOMMYHUKSLUFHOHHGH cety "HHTepHeT”, HeobXOaHMEIX A
OCBO@HUS HHUCHMILIMEE, 3eKTPOHHEE OHOAHOTEHBIE CHOTEMDE:

1. https://urait.ru/ — OGpasosarensHan rarhopma «H0paiy». [/is BY30B H CCY30B.;
2. https://repository.library. voenmeh.ru/jspui/ — ®yugamenranciag 6ubnuorexa BI'TY «BOEHMEX» um.
H.®. ¥Ye1unrosa,
3. https:/fe Janbook.com/ — IEC Mane.
5.5, lporpammuoe ofecneuesne;

1. Dr.Web Desktop Security Suite;
2. Viewer AutocDesk.

5.6. MndopMalsossbie TeEXHOBOTHH:

B3anMoeRcTRYe ¢ ofyvatomumucd nocpegereom 3HMOC Moodie BETY «BOEHMEX» um. .0, YetuHosa.



6. MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHME THCHMINIVIDI

6.1, JlexsiHoHHbIE IAHATHA:

CrielHann3npeRadtsie TpefoBanys 1o 06CPYA0BAHUIO OTCYTCTRYIOT, ayNUTOPHS C I0CAI0UHLIMU
MeCTaMH 10 KOAKMMECTRY CTYAEHTOR, IGCKA.

6.2. JlafiopaTopHEre 3aksATHA:

1. Yeranoxa g1 nabopatoprbix padot no BonHoBast U KRAHTOBAA ONTHKA';
2. Dr.web Desktop Security Suite;
3. Viewer AutoDesk.

6.3, Iipouee:

1. palouee MECTO TIPENOFABATES, GCHAIEHHOR KOMIBIOTEPOM € IOCTYIOM B VinTepHeT;
2. paboutie MeCTa CTYIEHTOB, OCHAEHHDIE KOMITHLIOTEDAMH C ZOCTYToM B VINTepHeT, IpefHasHavensie
A7t palOTEI B 3/1€KTPOHHOH 00pazoraTeNnkHOH cpeje.



Ipnaczene 1
K padocel nParpiye BCHIanH:
OCHOBEI KBAHTOBOH MIEKTPOHEKI

Axnoyagus paboueii BporpaMMel

Aucoummia OCHOBBE KBAHTOBOW JNMEKTPOHMKHM sBsercs JuCUuIImHoil BaPHATHBHON
yacTy 610Ka 1 nporpammbl NGATOTOBKM M0 Hanpasiterio 12.03.02 Onmomexuuka. JUCHHITAEA PeaNMayercs
Ha thakynsrere W Mudopmaguornsix u yaparasiowmx cucrem BI'TY "BOEHMEX" um. /I.&. Ycruuora
katenpoii U1 JTASEPHAS TEXHHKA.

Jcyunie Rallenesa Ha bopMUpoBaH#e KoMneneHyuil:
OIflK-1  cnocoOHOCT  NpHMEHAT:  eCTECTBEHHOHaydHble H  ODLIEHIDKEHEPHRIE  3HAHMH, METORI
MATEMATHYECKOTO aHANH3A N MOJRAMPOBANHA B HHXE@HEPHOH FeSTeNLHOCTH, CEA3aHHON ¢ TIPOSKTHPORAHHEM M
KOHCTPYHPOBAHUEM, TeXHOAOIHsAMY fPOWIBDACTBA ONTOTEXHUKH, ONTHYECKHX M ONTHKO-9/IEKTPOHHBIX
ApUOOPOR H KOMITAEKCOR.

Cogeprkanre ZUCHUTUTHHLI OXBATHIBAET KPYT BOMPOCOB, CB3aHHBIX C KBAHWTOBOI MEXaHBKOH 1 KBAHTOBOH
SMEKTPOHUKOH W ABASETCA JIOTHUECKHM TIPOADIDKeHMeM aucimume: Ousuka, ONTUHeckas (H3HK,
[puknapnan ONTHKZ W CAYKHT 0CHOBOH A/1A ocBoeHus gucipmapn: [Ipu6opsl KBaHTOBOH 371€KTPOHMKY,
Cuenpansnbie  ysfienns  Nydyepodl  SHepreTykH, (WIMUECKHE OCHOBHI HAaHOTeXHonormili oToHUMKE H
ONTOURPOPMATHKH.

I[Tporpammoii FHCLMIVIMHBL NPELYCMOTPEHb! CISAYIOIKE BUABI KOHTPOAA:

Texyuyas arTecrauss CTYIEHTOB NPOBOANTCA B HCKPETHBIE BpEMEHHLIE HHTEPBANb! B CIeAYIONHINX
dopmax:
*  BOMIPOCHI AIA TEKYIIEr0 KOHTPONS.

PyGexwan axTecTanist CTYAeHTOR ITPOH3BOAUTCA [0 HTOTAM II0/IOBHHb! CEMECTPa B CNEAYIOMIYR
opmax:
°  BOMPOCEH! 415 TEKVILIETO KOHTPO/IA.

TIpoMexyTouHas aTTeCTafHs HPOBGAMTC B GOpMax:
o  3KIAMEH,

Ofmas TPYAOEMKOCTE OCBOGHMH MCUMIDTHMHE! cocrasiser 4 3.e., 144 4. Iporpammo#i  AHCUHTAKHL!

MpeAyCMOTDEHE! JieKljoHHbe 3auaTyd (34 u.), saboparopHeii npakraxyM (34 u.), camocTosTeshas pabora
crysedra (76 u).

10



Tipurmsenue 2
B padiueil IpOrpEmMe IR HEE
OCHOBRI KBAHTOBOH ATEK TPOMITKIT

TEXHOJIOTHH 11 @0OPMbBI OBYUEHNUH

Pexomenganus 1o 0CBOCHHI0 MCUHAAMHEL A% CIYACHTA

TpynceMKoCTE OCRGERAR AHCITWIVIMHEL CocTaBAgeT 144 wu., u3 Hux 68 . ayIHUTOPHBIX 3aHATHH, 1 76 4.,
OTBEIERHBIX HA CAMOCTOATEAEHYIC paloTy CTyeHTa.

Pexomengauu N0 pacupefe/eHuI0 yueBHOO BPEMEHH N0 BHAAM CAMOCTOSTENLHOH paboTel H
pasgenam AUCLMINHHBL IPHBEMEHbE B TalHIe.

KOHTPOSE OCBOEHHA JACHMILIAHBI APOMIBOAMTCA B COOTBETCTBMH ¢ [IONOXKCHHEM 0O TEKYH[eM,
PY6eRHOM KOHTPOAE YCIEBAEMOCTH § MPOMENKYTOHOM aTTeCTalluy 0By UAIOUIIXCS,

(DopMET KOHTPO/A M KPHTEPHH OLeHHBAHHA NPHBEAEHE! § TpMNoxennn 3 k Paboueli nporpamue.

'TPYA0EMKOCTE
Haumenosanrue paorst | PexoMenpyemas AuTepaTypa TPYJI s

i qac.

.............. e U .1.“

Pazgen 1. KBasToRO-BO/IHOBOH Ayamm npupom,l 3MCKTPOMATHETHON BO/IHbY, TPAHMIBE K/ACCHIECKUX
HpeACTaBAcHuE o BemecTae. OCHORHBIC CBOHCTEA YMEKTPOMArHUTHEIX 2oaH. 1.1. YpasHenna
MakcBe/na, HoHsTHE IUIOCKOH MOHOXpOMaTHYecKoit BoaHbL Ionsarie daszoreit n rpynmosoii

CHOPOCTH, KBR3UMOHOXPOMATHYECKAS! BOJIHA, BOHOBOH NaKeT, cneKTp curaana. Kopryckynanpusie

CBOHCTRA cBeta. 1.2 Onbirnbie GaKTy, MOAYBEDIKEAIOMAE KOPRYCKYAAPHBIE cRolicTBa. IIpecTarenue

_CBETOBOH BONBLI KaK (FOTOHHOI0 KO/LIEKTHBA, Croficraa qoToHoB.

{ B. B. JIeHTOBCKHi. . DH3MUECKHE OCHOBB KBAHTOBOR .
ITegroreska k JIP B‘HEKTpOHHK‘H CII6.BI'TY "BOEHMEX" um. JI. ©. Ycrukoza, | 19
2006 (1-2) |

I/IToro HO pameny 1 19

PEIBJJ[EJI 2. DUIMUECKHE GCHOBLI KBAHTOBO-MEXAHHUECKHX ApejCTaBAeHuH o mone u Bemecrne.
CGcropabie NOCTY/IaTh] KBAHTOROH MexaknK:, ONepaTOPsI IHEPTHH ¥ UMAY/ILCA, CoOCTREHHbIE
IHaUeHHUN ¥ CobCTBeRANEIe PYNKUHE onepaTopes. COCTOSHNE KRAHTOBO-MEXaHHIeCKol CHOTEMBL
Ypasuenne Ipeusrepa, FapMonnuecksii 0CHR/UINTOP, DOTEHIMAbALIE AMb] K Haphepsl,

KBaHTeBARME dHEPTHH, KpaHTOBAHHE MOMENTA UMITY/IBCA, KBAHT OBbIE THCIA.

ET. Bopo,qyma B. B. Jlenroeckuf. . OCHOBBI KBAHTORON |

H

TNogroroska x JIP. IBHEKTPDHH_KH CII6.BI'TY "BOEHMEX" um. 11, &. chHDBa ! 28
Tlosropenne Teopru Bopa. : 2017 (3)

H

JE——— [ —— RS A—

I/I'roro e paa,qeny 2 T8
Pasgen 3. B3aumn;1eﬂcrane HSHY‘JEHHH ¢ Bemecmum. Crpoenue Bemecrna B KBAHTOBO-MEXaHHYECKOM |
ApejcTap/ieHHK. KBa#TOBO-MEXAHITIECKOE IPe/ICTARICHAL 0 BLUECTRE, YDORHH JHEPTUH ATOMOR U
Mosiekyn. Crocodbs Bosfyxenns. Heynpyrue croAKroBenns aToMos 0 Mosiexyn, BranmopeiicTane
KBaHTOBOH CHCTEMEI C 3IeKTPoMarknTHOH souoii, Unpepcus gacenenHocresl, 3aKoHbl
pacrpejenenuda yacryl. Ilonatne Teopum osmymenni. Koaddunuento: Jidnmreiina. Yumpenun
JTHEHA THOMIHeCHEHI{EH,

B B, HEHTOBCKHH C. J1. Cmexanos. . BB}IHDBEIS{HKBEIHTDEEIH :
UHTH_KB CH6.BI'TY "BOERMEX" un. J1. . ¥Yorusora, 2011 ¢

Ttogroroska x JIP. (5-7)

g?,:geme KEAHTOBOH ' E. T" bopoguna, B. B. JleHToRCKHH. . OCHOBL! KBAHTOBOMK _ 19
) BneKTpomﬂm CIIo.BUTY "BOEHMEX" um. /1. ®. YcTuHOBS, |
2017 (3.7-3.10) i

Yroro nio  pasgeny 3 19

Pazgen 4. Yeusnenne u reﬂepalmﬁ WIEKTPOMABTrHITHOID n3nyqemm HHBepCHme cpe,a:uﬂ. Crocobs
CO3ASHAN HHBEPCHH B TA3000pa3HbIX, aMophHEIX, KPHCTA/AYECKHX H HOAYTPOBOHUKOBBIX
crpymypax Yeunusaionue cpeasl, leneparopss MBIy UeHHA.

' B.B. JNewtonckiit, C. JI. CMexanos. . BoHOBas  KBAHTORAN
cum‘m(a CII6.BI'TY "BOEHMEX" um. JI. ®. YcTuHoRa, 2011
-9 w0

i L.T. Gopopuha, B. B. Jleurocgrit. . OcHOBE KBaHTOBGH ; ;
 amekTponkin: CII6.BI'TY "BOEHMEX " um. /1. &@. Yeruuosa, 1
! 2017 (3.13-3.14)

. H

Ioaroroska x JIP.
TNoeTopeqne mupusa
CTIEKTPANLHEIX ARHHH




Mroro no pasgeny 4
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Tipanoxenne 3
K paboeil IPOrpasme ZHcNARAHgLI
OCHOEBR] KEAHTOBOH WIEKTPOHUKLY

DCOHALI OLIEHOYHBIX CPEACTB

POH/IbI OLEHCUHEIX CPEACTE, [TO3BOMSIONHE ONEHUTE DE3YARTATH 0OYUeHUA 10 ZAHHOM AUCIHILIMEHE,
BRJI5O4A0T B cebn:

®  BOMPOCEI [Tl TEKYIEETO KOHTPOAsL,
*  3K3IAMEH.

Kpu‘repﬂu snennpRanin

Borpock! zast TEeKYHAIEN0o KOHTPOJIs
Boripocs! A7 jonycka K 3aUTEL 1a00paTopHeIX pabor

JxzaMeH
Borpocs! 3K3aMenal [MOHHEBIX GHTETOR:
1. ¥paBsHeHKe 37eKTDOMArHHTHOH BOJTHEL,
2. CROKBCTBA MEKTPOMArHHTHLIX BOFH
3. Pacnpoctpatiedye 31eKTPOMArBHTHON BOJTHL B Belectpe
4. CnexTp 3ReKTPOMarHHTHGH BONHEBE
5. dasopas i rpynnoBast CKOPOCTH
6. KOpIyCcKy/IApHS BOAIHOBOH Ayanu3m 31EKTPOMArHUTHOTO H3/TyUeHus.
7. OCHOBHEIR OTLITHEIC (AKTHl KOPIYCKY/IAPHO-BOAHOBOTO AYaiiama
8.Bonnogas diyexnua ceobogHoR UacTHLlb.
9. [IppHuRI HeoflpeAe/IeHHOCTH H COOTHOIIEHHE HeOoNpeleeHHOCTH
10.0cHoBHEIe RONOXKEHKA KRAHTOBOH MeXaHUKH
11. Onepareps! KBAHTOBOH MEXAHNKH
12. CpolicTaa 0nepaTepOR KBAHTOROH MeXaHHKY
13. Oniepatop UMRyALCa
14. OnepaTop sHeDPrlK
15. CrOHCTBO KOMMYTALIMH OTIEPATOPOR
12.Ypasnenue lilpepmnrepa.
13. Crauncuapsoe ypaeHeHue [ipeauarepa
14. TIprmepr: saxomaeHns cobCTBEHHBIX PYHKIMA U COOCTBRHHBIX 3HaYeHUN ONEPaTOPOR
15, YacTtuua B Oeckoreuto ryOorok NOTEHERATBRON AMe.
16. Ksaurosanue 3Hepruu
17, Knaccuyeckuie MOfEMA aTOMa.
18. KzanTogsie micaa,
19, locrynats: Bopa.
20. OnepaTop MOMeRTa HMTIYALCA
2}. 2HepreTuYecKue COCTOAHUA aToOMOB M MONEKYA
22. KraHTORLIE TtePeX0jbl.
23. Teopus BO3MYLUEHHIE
24. BaaumogeiicTBre KBAHTORCH CHCTEMEL C EKTPOMArHMTHOR BOTHOH
25. Pe3gnadcHoe BOMmoNieHue
26. BeIViKAeHHOe U3AyJelie
27, Guspuecxuii cMsica Ko3DhULIMeHTOB DifHnrTelida
28. YiurpeHne CrieKTpaasHEX AUl
25. Tentepanyg 1 yewierie 37IeKTPOMATHUTHOTS H3AYURHMS
30.08yx ¥ Tpex - YPOBHEBBIE CXeMbl aKTHBHOIH cpen,

[isa ponpoca s Bunere. [{sa npaBrIsHLIX OTBETA - "OT/IHYHO", iBA OTBETA C MEIKMMM OLIHOKaMHM - "XCpouIo",
OFKH OTRET - "VAOBAETBOPHTEALHO" .
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Flacnopr ¢oHAa 0LEHOUHLIX CPEACTB
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Pazgen 1, KBaHTOBO-BOIHOBOA AYaAiEM ! !
MPHPOABI 3EKTPOMArHATHOI BOAHEL,
i ITPAHHBY KIaCCHYeCKHX . ]
fpeAcTaB/IeHIi 0 BelmecTBe, QOCHORMbIE
! [CBEHCTBA 21eKTPOMArduTHLIX BoaK, 1.1, ] i i ; i
f | ; ; i a .- !
YpapHenus Maxcee/uia, Bouarue i :_ E : ;
f TIAOCKOH MOHOXPOMATHYECKOH BOTALL, ; iBonpock!
4 » [TousTne hasosoii # rpymiosoit * il o8 | ig | 39 | Am
CKOPOCTH, KBaSHMOHOXpOMAaTHUeCKAS | § TEKYIEro
BOJIHA, BOMHORONH HAKeT, CHEKTD ; :Komponﬁ
; icHrpaia. Kopryckynspubie csofictea ! |
ceera, 1.2 OnbIrnbie PaKykl, ; :
: TMOATEEPIKAAIONIHE KOPAYCKYAAPHLIE { '
cBplicTRa, NIpeacTaBaeHne CBeToB0i ;
; '80/iHbI KaK (JOTOHROTO KO/UIeKTHEA, E :
s Cnoacma {roTOHOEB. :
‘Pasgen 2. GHINUCCKHE 0CHOBDI !

. H i
5KBBHTOBO-ME){aHHIIECKHK ; :
IpecTaB/IeNHN 0 NoJle i BeleCTEe, i
! " i :
{OcHoBHBIE NOCTY/IATEL KBAHTOROI | :
Mexaumm. OnepaTophl sHEPruu u :

, :Bonpoce
HMITY/IBCR, COBCTREHHbIE SHAUHHA 1 i !

4 7 cobcTrendsble PYHKIHN ORePATOPOB. 44 1 16 : 8 8 28 20 iTEI" oro
iCocTogHe KBARTOBD-MexanHgeckoil [ ! : | AR

|
: : ; [ I IKOHTpOAA
cHcremel. Yparsenne Hipeguarepa. i | | -
FapMoHuuecKui ecH/UIATOP, : :
FloTeHIHANBHEIE AMbI 1 GAPLEpEI, 5 i i
KBaHToRaHMe YHepriud, Keayrosanue
‘MomenTa HMIY/I6CA, KBAHTOBLIe MCE.

S c\uiintioloadiuatye’ oo st atiesote et SN SO S | ;
‘Paa,qen 3. BlanmopelicTere U3AYVICHNA C i :
semjecrsom. CTPOeHNE BELIECTBA B '
KBaHTORO-MEXAHHUECKOM ’
npegcrasrensn. Keanroso- ' ! ;
MEXaHHUECKOe NPeJCTARICHHE 0 : i
BerecTne, YPOBHH YREPIHH aTOMOB 1 s i :
; : i P P i ' :Boripocs
: mMoneky1 Crocoin Roz0yxgeHns, : g 3- g
4 ¢ 7 Heynpyrue CronxsHoBeHus aToMoB K 37 i 18 9 9 19 i 25 §T9KM ero
‘MOIEKy/1. BaanMogieicTBRe KBaHTOBOMH Oy
i o L i ; KOHTPOAS
ICHCTeMBE € 3AICKTPOMArHHTHOH BOMHOM. | ; ; ;
HisBepcus HaceneHHoCTel, 3aKonbl
1‘ ipacnpegenesdda vactan. HousTue _ i
TeopHu Bosmymeuui{. KoadidriquresrTay | |
JanmreiiHa. Yuupenun MMM i : ] i :
: i : i H
VIDMHHECIEHIME, | ; | :
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‘Paszgen 4. Youneuue s reHepaius ;
DIIEKTPOMATHHTHOLS H3/TyJeHHA. : ; : :
Hupepcubie cpegsr. Crocobsl co3ganus | i {Borpockl
'HUBEDCHEY © IazeofpasHbIX, aMopdHbIK, | ; " a
JHHBep p PAMOPDHEIG | g g g L g 10 | 25 | M
KPHCTAAIHYECKUX | .5 g i Tekyliera

é eIy IPOBOAHMKOBEIX CTPYKTYPaX. ' : : ' {KOHTPOJIsE
E 'E'Ymnnnamume cpejbl. l'ereparopsl . ‘ ;
Bceero 3a 7 cemectp 144068 | 34 1 34 |
T 144! RS
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