Ilpunoscenue 1 k Onucanuro
o0pazoeamenvHoll NPOPAMMBbL

AHHOTANMS TUCHUATIINH

Hanpasienue noaroroBku— «11.03.04. dnekmponuxa u nanosnekmponuka, npoguns Keanmosas ungpopmamuxa

TI'ox Hauasaa noarorosku: 2022r.

Ne HaunmeHnoBaume Kpartkoe onucanue Koa xomMnereHunu, Kox
AUCHHUILINHBI HHIMKATOPA JOCTHKECHHUS
KOMIIeTeHIIUH
b1.0.01 WHoCTpaHHbIN A3bIK IIporpamma npearnonaracT pa3BUTHE HaBBIKOB YTEHUS, TOBOPEHUS, VK-1, YK-2, VK-3,VK-4, YK-5:

ayJIMpOBaHMs M MUCbMa Ha MPOJBHHYTOM ypoBHE (upper-intermediate level).
JUist IpUCTYIUIEHUS K U3YYEHHUIO ATOM MPOrpaMMBbl, CTYIEHT JOJDKEH BIIAJIETh
ypoBHeM b-1 (intermediate level): cTyneHT momkeH MOHUMATh OCHOBHBIE
MBICJIH YCIBIIIAHHOTO, C(OPMYIMPOBAHHBIE SICHO U C COOJIIOICHUEM
JTUTEPATypHOU HOPMBI, TIOHUMATh TEKCTHI Ha MIOBCETHEBHBIE TEMBI, C
JOCTaTOYHO YNOTPEOUTENbHBIMU CIIOBAMH U T'PaMMaTH4YECKUMU
KOHCTPYKIHSAMH, 0€3 TIOJrOTOBKH y4acTBOBATh B JIMAJIOTaxX Ha Pa3HbIE TEMBI
(ceMmbs1, cBOOOAHOE BpeMsi, padoTa, MyTEeLIECTBUS, pa3Hble HOBOCTH),
pacckas3biBaTh O CBOMX BIIEYATICHUSX, TUTAHAX, UCIIONIB3YS HECIIOKHBIE
¢bpasbl.

OCHOBHOMH IIEJIbIO 3TOM MPOrpaMMBI SIBIIIETC 00yYeHHUE CTYJCHTOB
pa3nUYHBIM BHJIaM pedeBoil nestenbHocTH (PJl): ayaupoBanue, yreHue,
TOBOpPEHHE U TIICHMO, B TIPOIIECCE MPHOOPETEHUS SI3bIKOBON KOMITETCHIINT
ypoBHs b-2. Ha aToM ypoBHe 00yueHHs 110 BO3MO>KHOCTH M30eraercs
JIOCIIOBHBIN TIEPEBO/I, TPAMMAaTHYECKHE CXO/ICTBA C aPMSIHCKHM WJIA PYCCKUM
S3BIKAMHU OOBSICHAIOTCS TOJIBKO MIPU HAJTMYUU CIIOKHBIX KOHCTPYKIIUH.
B3anMOoCBsI3b C IPYTUMU TUCIMIIMHAME CIICITHATBHOCTH:

VK-1.1;VK-1.2; YK-1.3;
VK-2.1; YK-2.2; VK-2.3;
VK-3.1; YK-3.2; VYK-3.3;
VK-4.1; YK-4.2; VK-4.3;
VK-5.1; YK-5.2; VK-5.3;




N3yyenne aHTIIMHCKOTO S3bIKa ATOIO YPOBHS TECHO CBSA3aHO C IPAMMATHUKON
PYCCKOTO U apMSHCKOTO SI3BIKOB.

TpeboBaHust K HICXOIHBIM YPOBHSM 3HAHUN U YMEHUHN CTYJEHTOB:

JUist IPUCTYIUICHUS K M3YYECHHUIO ATOM MPOTPaMMBbl, CTYIEHT JOJDKEH BIIAJIETh
ypoBHeM A-2 (preintermediate

level): ctyneHT noymkeH BianeTh ctpoeM u nHToHanuel (falling and rising
tones)

OCHOBHBIX BUIOB IpeasioxkeHnii (simple and compound) aHrmuiickoro si3bika,
BIIQJIETh CPEJICTBAMU

BeIpakeHus BpeMeH (present, past, future simple tenses, present and past
continuous tenses, present

and past perfect), MmoganeHOCTH (can, must, may, have to), ymeTs 6eriio
YUTATh U BBIpaXKaTh CBOE

OTHOIICHHUE K IPOYUTAHHOMY TEKCTY, YMETh HOJIEPKUBATH KOPOTKUE
Pa3roBOphI Ha OBITOBBIE TEMBI

(ceMbsi, TOKYTKH, pad0Ta, IOCTONPHUMEUYATSIILHOCTH).

b1.0.02

Ucropus Poccun

[Iporpamma kypca «Mcropust Poccum» coep:kut nepedeHn npodiaem
OTEYECTBEHHON UCTOPHUH, PACCMATPUBAEMBIX B X0OJI€ U3YUEHUS CTyJACHTaMH [
Kypca (6akanaBpuar). Kypc paccuutan 54 yaca ayAUTOPHBIX 3aHITHIA,
PacCMOTpPEHHE CUCTEMbI HCTOPUH Ha JIEKITMOHHBIX 3aHATUSIX, 00CYXKICHUE
BOXHEHIIMX TEM HA KOJUIOKBUYMAX, IIPOBEACHUE IBYX IPOMEKYTOUHBIX
KOHTPOJIBHBIX pa0OT B CUCTEME TOUCUHBIX 3HAHUI 10 uctopun Poccun, Takxke
MIpeIoiaraeT CaMoCTOSTENbHYI0 paboTy CTYIEHTOB HaJ pedeparaMu Mo
3a/IaHHBIM TEMaM C ITOCJIETYOIUM KOHTPOJIEM.

Ha nexuumsx npenmnomnaraercs U310KEHUE TEOPETUYECKUX OCHOB,
pPacCMOTPEHUE CUCTEMBI HCTOPUYECKOTO PA3BUTHS CIAaBIHCKOW IMBUJIM3AIMH,
JOCTHKEHHUH U Hey1ad MPUIMHHO-CIIEACTBEHHBIX (pakTopoB. Pa3BuTHe
CHUCTEMbI HICTOPUYECKOTO MBIIIJIEHUS] B paMKaxX KOJUIOKBUYMOB. Cucrtema
TOUYCYHBIX 3HAHUI UCTOPUU OYIET MPOBOIUTCS Yepe3 MOATOTOBKY K
MMPOMEKYTOYHBIM KOHTPOJIbHBIM KOTOPBIE OYTyT MPOBOAUTHCS B BUJIE TECTOB.
CamocTosiTenpHast paboTa HaJl TECTaMU, TPOBEPOUYHBIC 3aHATUS TPOBOSATCS
nepes Kaxa0u MPoOMeXXyTOYHOW KOHTPOJIbHON paboToil. B Xoze moaroroBku
K 3amuTe pedepaToB CTYIEHTHI OCBAaMBAIOT M 3aKPEIUISIOT 0a30BbIC 3HAHUS

YK-1, YK-5:

YK-1.1; YK-1.2; YK-1.3; VK-
5.1; YK-5.2; VK-5.3




[0 3aMHTEPECOBABIINM UX TEMaM, HCIIOJIb3YIOT 0a30BYIO U IOMOJIHUTEIIBHYIO
aureparypy. IlpeaycMoTpensl THA KOHCYIbTaUUM JJI IOATOTOBKHM HAYYHBIX
pabot-pedepaTos..

B3aumocBs3b ¢ APYrUMH JMCUHMIVIHHAMMY CIIENHATbHOCTH:

Hcropust apMsiHCKOro Hapoaa

TpeGoBaHus K HCXOAHBIM YPOBHSAIM 3HAHHMI U YMEHHI CTYIeHTOB:

3HaHue 0a30BBIX UCTOPUUYECKHUX MOHATHH U MOZAETIEH HCTOPHUUECKOTO
pa3BUTHSL, BEIpAOOTaTh yMEHUE UCCIIEA0BATENILCKOM paboThI, MPUBUTH YMEHHE
CaMOCTOSITENIbHON PabOThI C IUTEPATypOil, ONpeAeauTh 6a30Bble TOUCUHBIE
3HAHUS 110 KAXKAO0W U3 110X HCTOPUYECKOTO pazBuths Poccun

b1.0.03

dunocodus

Kypc naér crynenram nonnmanue ¢puinocopuu kak 0cooor (hopMbI TyXOBHOM
KYJBTYpBI, 3HAaHHE O €€ MECTE U POJIA B OOIIECTBE, O MPOIECCE CTAHOBICHUS
¢unocodpun, 0 €€ OCHOBHBIX aKTyaJIbHBIX MTPOOJIEMaXx; MPECTaBICHUE O
CTPYKTYpE HAYYHOTO ITO3HAHHS,B3aMMOOTHOIICHUN (HHIOCODUH C
TEOPETUYECKUM YPOBHEM M3y4aeMO UMM Hay4HOH CIIeUaIbHOCTH, O MECTE
YeJI0BeKa B MUPE, a TaKkke 00BbsICHEHNE poiii pritocoGuu B 00IIECTBEHHBIX
OTHOILIEHMSIX, YTO J0JIKHO CIIOCOOCTBOBATh (DOPMUPOBAHUIO Y CTY/AEHTOB
onpeAeNIEHHON MUPOBO33PEHYECKON MO3UIIMH, OKa3bIBAIOILICHCS Ha
YCBOEHHBIX UMM (PUI0CO(PCKHUX MO3UIHUX.

B3anMocCBs3b C IpyTUMU TUCIAIIIIMHAME CTICITHATEHOCTH:

[Tpeamer u crieruduka GuIocopuu TECHO CBSI3aHbI CO BCEMHU (HIOCOPCKUMHU
nucturmuHamu. MccnenoBanue moboi pumocodckoit mpodiemsl
UMIUIMIUTHO MpeanoaraeT moHuManue crnernuduxu Gpuiocodckoro 3HaHus.
JlaHHast TUCIUTIIIMHA 0COOEHHO TECHO CBs3aHa ¢ ucTopuei dhusmocoduu, nd6o
BCe cyluecTBymoume Gpuaocopuu ABISIOTCS SMIUPHUECKUM MAaTEPUAIOM ISt
HCCTIEA0BATEIIS PUPOIBI M1 0COOCHHOCTEH PMIT0cOdCKOTO 3HAHUS.
TpeboBaHMsI K UCXOAHBIM YPOBHSIM 3HaHUI U YMEHUH CTYyIEHTOB:

CryneHT Ut IPOXOKACHHUS JaHHOTO Kypca ToJbKeH: JIJist poxX oK aeHus
JAHHOW JUCIMILINHBI CTYJEHT JOJDKEH UMETh 3HAHUS M0 TYMaHUTAPHBIM,
€CTeCTBEHHOHAYYHBIM, MAaTEMaTHUECKUM HayKa B 00bEME MPOrpaMMbl
CpeAHel IIKOJIbI, yMETh TPAMOTHO M3J1araTb CBOM MBICIIH Ha S3bIKE 00yUYCHHS
Y Ha TOCYJIApPCTBEHHOM si3bIke PecyOnmku ApMeHusi, TOHUMaTh Ha

YK-1,

YK-1.1; YK-1.2; YK-1.3;




Pas3sroBOPHOM YpOBHE U YMCTh YNTATh U ITUCATHh HA OJHOM U3 MHOCTPAHHBIX
S3BIKOB.

b51.0.04

Be3omacHOCTh
JKU3HEIEATEILHOCTH

be3onacHOCTh XU3HEACATEIHFHOCTH U3ydaeT 00IIHe OMTaCHOCTH, YTPOXKAFOIITHE
KaXXJIOMY Y€JIOBEKY, U pa3pabaTbIiBaeT CrIOCOOBI 3aLIUThI OT HUX B JIFOOBIX
ycioBusIX. B TaHHOM Kypce paccMaTpuBarOTCsl BOITPOCH 0€30MaCHOCTH BO
BCEX aCIMEKTaX XKU3HEAEITeIIbHOCTH YEeJIOBEKA: TPUHITUIIBI, METOABI U
YCTpOMCTBA, MPUMEHSIEMbIC /IS 00ecTiedeHUs1 O€30IaCHOCTH TPYyAa; METO/IBI,
CUCTEMBI M YCTPOHCTBA, HEOOXOAUMBIE JUISl MPOPIIIAKTHKY TPaBMaTHU3Ma U
npodeccuoHaIbHON 32001€BAEMOCTH, a TAK)KE MPOTHO3UPOBAHHKE,
MpeAYNPExKACHUE U JIMKBUIAIMS TTOCIEICTBUI YpE3BbIUYAHHBIX CUTYaAIIUN
MIPUPOTHOTO, TEXHOTCHHOTO M COLIMAJILHOTO XapaKTepa.

B3aumocBs3b ¢ APYrUMH JMCHMIIHHAMM CHENUATBLHOCTH:

Xumus, IKoaorust

TpeGoBanus K MCXOAHBIM YPOBHSAM 3HAHUI U YMEHUI CTY/1€HTOB:
O6mas ¢pusznka, od1mass XuMus, 00mas OMoJI0rus.

VK-8, YK-9, YK-10

VK-8.1; VK-8.2; VK-8.3;
YK-9.1; YK-9.2; VK-9.3;
VK-10.1; YK-10.2; YK-10.3;

b1.0.05

MaremaTnueckuit
a”Hanm3

Kypc MaTtemaTrueckoro aHanu3a BOMpaeT B ce0e OCHOBHYIO MaTEMaTHUYECKYHO 0a3y,
a TaKkKe MPUMEHEHUs ero sl QOpMYTHUPOBKH OCHOBHBIX 3aKOHOB (DU3UKHU U
BBIYUCIICHUS HEKOTOPBIX (pu3uecKrx BennyuH. Hampumep, popMyiiel MrHOBEHHOMH
CKOPOCTH, MTHOBEHHOH YCKOPEHHMSI, KOOPAMHAT LIEHTPa TSLKECTH, MAaCChl U T. 1.

B pamkax kypca y Oynymiero uHkeHepa J0DKHa BRIpaboTaThCs HABBIKH HAYYHOTO
MBILUIEHHS], TIO3BOJISIIOIIEH KOPPEKTHO C(hOpMyTUPOBATh U PELIATh TEXHUIECKUE
3aJ]auu, OPUCHTUPOBATHCS B CTPEMHUTEIBHOM [TOTOKE COBPEMEHHON HayYHOH U
TEXHUYECKOW HH(POPMAIIHH.

B3anMocBA3b ¢ APYTUMH AUCHUIJIMHAMY CTIENMAJIBLHOCTH:

O6bmas ¢uznka, KommiekcHblil ananu3, AHaIUTHYECKast TEOMETPHS U JIMHEHHAsT
anredpa

TpeGoBaHusi K HCXOTHBIM YPOBHSIM 3HAHUI U YMEHMI{ CTY/IEHTOB:

[IxonmpHBIN Kypc MaTEeMaTHKH, JIMHEHHOHW anreOpy M aHATUTHYECKOI FreOMETpHH,
napajJiesbHbIN Kype

OIIK-1, OIIK-2, OIIK-3, IIK-5:

OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-.3;
OIIK-3.1; OIIK-3.2; OIIK-3.3;
[IK-5.1, IIK-5.2, TIK-5.3;

b1.0.06

dusuka 1

JlaHHBIN KypC MOCBSAIIECH M3II0KEHHIO OCHOB MEXaHUKH U MOJICKYJISIPHOM (DU3UKH
cTyneHTaM 1-ro Kypca (GHM3UKO-TEXHUISCKUX HAMPABICHUH. ITOT KypC 3HAKOMHUT
CTYJEHTOB C OCHOBAMH KHMHEMATHKH, TUHAMUKN HbIOTOHA, KHHEMaJUKN U AMHAMUKH
BpAIIaTEIbHOTO IBIKEHHS, 3aKOHAMHU COXPAaHEHHS B MEXaHUYECKIX CUCTEMaX,
OCHOBaM MOJIEKYJISIPHO-KUHETUIECKON TEOPHH, TEPMOINHAMUKH, CTATUCTHYECKON
¢uzuku. Ocoboe BHUMaHHE YIEISETCS O3HAKOMIICHHIO CTYIGHTOB C OCHOBaMH

OIIK-1, OIIK-2, OIIK-3, T1K-3,
TIK-4; TIK-12:

OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3;




BBICIIIE MaTeMaTUKH U IPUMEHEHUIO 3TUX 3HAHUHU [ PELIeHUs 3a1a4 10 (U3HUKeE.
B3aumocBA3b ¢ APYrMMH JMCHUIIMHAMM CIIEHHATbHOCTH:

DJeKkTpuuecTBO U MarHeTu3Mm, OnTuka, ATomHas Qusnka, MaTeMaTHUECKUI aHATIH3,
AHamuTHYEeCKas TeOMETPHS U TnHEeHHas anreopa

TpeGoBaHUA K HCXOAHBIM YPOBHSIM 3HAHMI M YMEHHUI CTYI€HTOB:

HIxonpHBIN Kypc GU3UKH U MaTEMaTUKU, NapajlieNbHBIN Kypc BhICIIEH MaTeMaTHKH.
YMETh pelliaTh HECIOXKHbIE (pr3ndecKne 3a1a4n Ha MIKOJIBHOM YPOBHE, OOBSICHUTh
IIpocThble (PU3NUECKUE SBJICHUS U BIaIETh: METOAAMH IIPOCTEUIINX N3MEPEHHH,
anmapaToM IIKOJIBHOTO Kypca MaTeMaTHKH, a TAaK)Ke OCHOBUMBI TG epeHIIHaTBHOTO
HNCYCCIICHUA

OIIK-3.1; OIIK-3.2; OIIK-3.3;
I1K-3.1; I1K-3.2; I1K-3.3;
[1K-4.1; [1K-4.2; T1K-4.3,
IK-12.1, I1K-12.2, [1K-12.3;

51.0.07 ®uzuka 2 B pamkax kypca “neKTprUuecTBO U MAarHETU3M ~ U3Y4alOTCS OCHOBHBIC 3aKOHbI OIIK-1, OIIK-2, OIIK-3, TIK-3,
AJNIEKTpUYECTBA U MarHeTH3Ma, a IMEHHO: 3aKkoH KymoHa, 3akoH brno-Casapa- [1K-4; TIK-12:
Jlanumaca, 3aK0H 371€KTPOMAarHUTHON MHAyKIMK Papanes.
Uzyuarotcst MaTeMaTHueckre 0000IIEHHS ITUX 3aKOHOB, 2 UMEHHO: TeopeMa ["aycca
B mudhepeHInaNbHON 1 HHTETpaIbHON (opMe, a Tak JKe TeopeMa O MUPKYIISIIIN OIIK-1.1; OIIK-1.2; OIIK-1.3;
BEKTOpa MarHUTHOW HaNpspKEHHOCTH. BBoauTes moHsTHE TOKa cMemieHns 1 Ha atoir | OIIK-2.1; OIIK-2.2; OIIK-2.3;
OCHOBE MOJY4al0TCs ypaBHeHHs1 MakcBeiia B mHTerpansHoi 1 quddepennuansHoit | OIK-3.1; OIIK-3.2; OIIK-3.3;
thopme. IIK-3.1; T1K-3.2; T1IK-3.3;
Wzy4aroTcst anekTpuieckre U MarHUTHBIE CBOMCTBA MaTEepPHaNoB, a Takke Apmwkenne | [1K-4.1; T1K-4.2; T11K-4.3,
3apsKEHHBIX YaCTHUI] B 3JIEKTPOMArHUTHOM TOJI€. MK-12.1, MK-12.2, T1K-12.3;
B3aumocBs3b ¢ APYIrMMH JUCHUIIJIMHAMM CIIEHHATBHOCTH:
MexaHnuka U MoJniekysipHas pusuka, Onruka, ATomHas ¢usnka, Maremarnueckuit
aHaJIu3
TpebGoBaHusl K HICXOAHBIM YPOBHAM 3HAHMI U YMEHUIl CTY1eHTOB:
HIxonpHBIN Kype GU3UKH U MaTEMaTUKU, ApajlIeNIbHbIN Kypce BBICIIEH MaTEMaTHKH,
MeXaHUKa
YMETh pelaTh HeCIoXKHbIe (pr3ndeckue 3a/1a4n Ha MIKOJIBHOM YPOBHE, OOBSICHUTH
mpocTble PU3NUECKUE SBJICHUS U BIaJeTh: METOAaMH MIPOCTEUIINX U3MEPEHHH,
anmapaToM IKOJBHOTO Kypca MaTEeMaTHKH, BIaJeTh OCHOBBIMBI BEKTOPHOTO aHAJIN3a

B1.0.08 dusuxka 3 B xypce uznararoTcsi OCHOBBI TEOPUHU JIEKTPOMATHUTHBIX BOJIH HA OCHOBE OIIK-1, OIIK-2, OIIK-3, T1K-3,

ypaBHEeHHH MakcBelnia, BOJHOBOH ONTHKH, B TOM YHCIIe HHTEpQEpEHIHU U
KOT€pPEHTHOCTH, AU PAKLINH, KIACCHIECKasi TEOPHsI JUCTIEPCUH, OCHOBBI
KPUCTAJUIOONTUKH, ONITUKU JBWKYIIUXCS CPEJ, BBIABIATCS POJIb ONITHYECKHUX

3¢ HEKTOB B CTAHOBJICHWU TEOPHU OTHOCUTENBHOCTH. 3ydatoTcsi OCHOBHEIC SIBJICHUS
1 3¢ pexTrI, KOTOpHIE JIEKAT B OCHOBE PA0OTHI ONTHYECKUX MPHOOPOB M YCTPOHCTB.
N3y4aroTcst OCHOBBI ClIEUAIEHOM TEOPUH OTHOCUTENBHOCTU: KHHEMATHKA U

TIK-4; TIK-12:

OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3;




TUHAMHKA PENATUBUCTCKUX YacTuIl. [lanee, Ha OCHOBE BOJTHOBOM T€OpUHU CBETA U
MOJIEKYIISIPHO-KHHETUYECKOI TeOpHUH CTPOCHHUS BEIIECTBA UCCIEAYIOTCS ONTHIECKHE
CBOICTBa BelleCTBa U HaNOOJIee BaXKHBIC A1 NpakTuku 3 dexThl: d3hdekt Dapazes,
MOJIEKYJISIPHOE paccessHue CBeTa U T.1.. M3ydaroTcs OCHOBHBIE 3aKOHOMEPHOCTH
TEIUIOBOTO M3ITyYEHHUSI M PABHOBECHOTO M3ITyUEHUSI.

B3anmMocBA3b ¢ APYTrUMH JUCHUIJIMHAMHA CTIENMAJIBLHOCTH:

DJEeKTpUUYECTBO U MarHeTu3M, MexaHuKa U MOJIEKYJIsipHas pu3uKa, ATOMHAs
(hu3mka, MaTemMaTHIeCKUiT aHATTN3

TpeGoBanusi K HCXOAHBIM YPOBHSIM 3HAHUI U YMEHMI{ CTY/IEHTOB:
CoOTBETCTBYIONIMIA Pa3/iell IKOJILHOTO Kypca. OCHOBHBIE 3aKOHBI 31EKTPOAMHAMHKH
B paMKax Kypca DIeKTpUYeCTBO M MarHeTu3M , MonekyisipHas ¢pusnka , Onruka u
atoMmHas Qu3uka. OCHOBBI TeopHuH MU HEepEeHINATPHBIX YPAaBHEHUA U BEKTOPHOTO
aHaJM3a, pellaTh HECIOKHBIE 3a/Iauu 110 TeOMETPHUECKON ONTHKE; pa3oupaThcs B
MIPUHIATIAX PaOOTHI MPOCTEHIIINX ONTHIECKUX MPUOOPOB; BIAIETh METOAaMHU
MPOCTEUIITUX ONTUYECKUX U3MEPEHUH.

OIIK-3.1; OIIK-3.2; OIIK-3.3;
I1K-3.1; I1K-3.2; I1K-3.3;
[1K-4.1; [1K-4.2; T1K-4.3,
IK-12.1, I1K-12.2, [1K-12.3;

b1.0.09

dusuka 4

Kypc “AromHuas pusuka” sBisieTcs OCHOBOH I U3yUYCHHUS CTICUATBLHBIX
JUCIUIIINH «DU3MKa TOITYIPOBOIHUKOBY, «Du3uka TBepaoro tena», «Ksanropas
ONTHYECKas dIEKTPOHNKa», «CriekTpockonusay «HennHeiiHas onTHka», a Takke
pa3zena KanToBas mexanuka Kypca OCHOBBI TeopeTHdeckol pusnku.BeiBoautcs
¢dopmyna pacnpenenenus [InaHka Ha OCHOBE €r0 KBAHTOBOM THITOTE3bI, JaETCS
oObsicHeHue siBieHus GoTtodddexra Ha OCHOBE TMIOTE3b! DMHIITEHHA, a TaKXKe
BBIYHCIISIETCS CIIEKTP FAPMOHUYECKOTO OCIMIUIATOPA U aTOMa BOAOPOAA HA OCHOBE
runoressl ae bpoiins. U3yuaercs ypasHenue lIpenuHrepa u ero npuMeHEHUe K
MIPOCTEHMIINM 337auaM: YacTHIIA B TOTEHIIHAIBHOM sMe, Hal0apbepHOE OTpaXKEHHE,
TyHHeNBHBIN 3(dekT. [aroTcst cBeJeHNs: O CTPOSHUH MOJIEKYII, H3Y4at0TCsl OCHOBHBIE
0COOEHHOCTH 3JIEKTPOHHBIX, KOJIeOaTeNbHBIX U BpalllaTeIbHbIX CIEKTPOB. [laroTcs
OCHOBHBIE CBEICHHA O CTPOSHHH Apa U ero SHepreTUKH. M3ydaroTcsa MexaHu3Mbl
pacnaza siapa v U3JaratoTcs OCHOBHBIE UIEU METOJIOB UCIIOIB30BaHMs A1€PHOI
SHEpPTUH.

B3anMocBA3b ¢ APYTUMH AUCHUIJIMHAMY CTIENMAJIBLHOCTH:

DnekTpuuecTBO U MarHeTu3Mm, OnTrka, MexaHuka v MOJIeKyIsIpHas GU3uKa,
MaremaTnyeckuil aHaIu3, AHaJIUTHUECKAsi TEOMETPHS U JIMHEeHHas anredpa
TpebdoBaHusl K MCXOAHBIM YPOBHAM 3HAHMI U YMeHHUIi CTyAeHTOB:
CoOTBETCTBYIONIHIA Pa3/ell IKOJILHOT'O Kypca, OCHOBBI JIMHEHHOM anreOpsl,
MaTeMaTHYECKOTI'0 aHaIN3a, METOJJOB MaTeMaTHYeCKOH (U3HUKH, OCHOBHBIE
MPUHLMIIBI KJIACCHYECKOH MEXaHUKH, MOJIEKYJIIPHON (DU3UKH, SIEKTPOMarHeTu3Ma 1

OIIK-1, OIIK-2, OIIK-3, T1K-3,
TIK-4; TIK-12:

OIIK-1.1; OTIK-1.2; OTTK-1.3;
OIIK-2.1; OTIK-2.2; OITK-2.3;
OIIK-3.1; OIIK-3.2; OITK-3.3;
TK-3.1; TTK-3.2; TIK-3.3;
TIK-4.1; TIK-4.2; TIK-4.3,
TK-12.1, TIK-12.2, TIK-12.3;




OIITUKH, NMPUMCHATH 3TH 3HAHUS IIPpHU PEUHICHUH 3ada4 U BJIaA€Th MCTOJaMU
(l)I/I3I/I‘ICCI(OF0 MBIIJICHUSA. .

b1.0.10

Teopernueckas
MEXaHUKa

B nepBoii wactu kypca “ TeopeTuueckas MexaHHKa” U3ydyaroTcs Haubosee oomue
(hOpMYJIMPOBKY OCHOBHBIX 3aKOHOB MEXaHHKH: ypaBHeHUs Jlarpamka, ['amuipToHa,
lNamunmsToHA-AK0OM. BBOMMTCS MoHATHE (ha30BOTO 0OBEMa, POPMYIHpPyeTCs
Teopema JIlnyBumns. Uzyuaercs Teopust MajbIx KojeOaHUN 1 ee MPUMEHEHHE K
KOJIEOaHUSIM MOJIEKYJI.

[Hanee Ha ocHOBe ypaBHEeHUI MakcBesia U3y4aroTcsl OCHOBHBIE
3NEKTPOANHAMHUYECKHE SIBIICHUS: PACCESIHUE U3IIyUCHHs, PaAUAllHOHHOE 3aTyXaHHe.
I/I3yqa}0TC$1 OCHOBHBIC T'PaHUYHBIC 3a1a4U SJICKTPOCTATUKU: TOYCYHBIN 3apsan BOJIM3H
IPaHMLBI pa3ziena ABYX AUAIEKTPUKOB, TOUSUHBIH 3apsia BOIU3U TUIICKTPUUECKON
cdepsl u ipoBoasiieit cepsl. BBoasTCs HE0OX0AMMBIE TSI PEIISHUS 3TUX 3329
crielHaIbHbIE (PYHKIHH.

B3anmocBA3b ¢ APYTUMH AUCHUIJIMHAMY CTIENHAJIBHOCTH:

Mexannka u MOJEKyIsipHas (r3nKa, DIEKTPUIECTBO  MarHeTn3M, ONTHKa,
ATtomHast uznka, OcHOBBI TeopeTHueckor Gpu3mnku 1.2, Maremarndeckuii aHanus,
AHanuTH4ecKas TeOMeTpus 1 JIuHeiHas anreopa, MeTonbl MaTeMaTHYeCKOH (PH3HKH.
TpeGoBaHUA K HCXOAHBIM YPOBHSIM 3HAHMI M YMEHHUI CTYI€HTOB:

JMHEHHas anre0pa, MaTeMaTHUYECKUI aHaN3, KOMIUICKCHBIH aHalli3 OCHOBHBIC
MPUHIUITEI KJIACCHYECKON MEXaHUKH, MOJIEKYJISIPHOHN (DU3HKH, 31IEeKTpOMarHeTu3Ma u
OIITHKH, NPUMEHSATH 3TH 3HAHUS IIPU PELICHUH 337a4 U BIaJeTh METOIaMH
(pU3MUECKOr0 MBIIICHHUS. .

OIIK-2, OIIK-3, I1K-5, TIK-12:

OIIK-2.1; OIIK-2.2; OIIK-2.3;
OIIK-3.1; OIIK-3.2; OIIK-3.3;
IK-5.1; IIK-5.2; [1K-5.3<
[IK-12.1, I1K-12.2, T1K-12.3;

b1.0.11

Bgenenue B
KBAaHTOBYIO MEXaHUKY

B nmanHoM Kypce BOASTCA TOCTYJIaThl KBAHTOBOM MEXAaHUKM U MaTeMaTH4YECKUM
anmapar, OCHOBaHHBIA Ha IOHATUM orepartopa. M3ydaercs NnpenesbHblil Iepexos OT
KBaHTOBOW MEXaHUKH K KIACCHUYECKOW, a TaKKe KBA3HUKIACCHUECKOE MPUOIIMKECHHE
s pemeHust ypaBHenus lpenunrepa. [IpuBoasitcst TOUHbIE pELICHHS] YpaBHEHUS
[llpenunrepa s aroma BOAOpPOAAa M TapMOHHUYECKOTO  OCHMJLISATOpA.
Brogsrcst npubamkeHHBIE METOABI PEIICHUS 3a/1ad KBAaHTOBOW MEXaHUKH: TEOPHS
CTallMOHAPHBIX BO3MUYIIEHUH, TEOpHUS HECTAIIMOHAPHBIX BO3MYIIeHH 1 bopHOBCKOE
npuoOIImKeHne. BBOAATCS TMOHATHS TOXISCTBEHHOCTH YAacTHIl W OOMEHHOTO
B3aMMOJICHCTBUSA, a TakKXKe CBSA3b  CIHHA  YacTHIBI M  CTATHCTHKH.
N3yuaetcs nmoBeeHUE 3apsDKEHHBIX YacTUIl B IOCTOSTHHOM 3JIEKTPUYECKOM IOJIE U B
MIOCTOSIHHOM MarHUTHOM II0JI€, & TaK € B MOJIE JIEKTPOMArHUTHON BOJIHEL. .
Cnucok JuTepaTypbl:

1. [upax, [IpuHIUIBI KBAHTOBOM MEXaHUKH.

2. @epwmu, Jlekuu o KBaHTOBON MEXaHUKE

OIIK-1, OIIK-2, OIIK-3, I1K-5:

OIIK-1.1; OTIK-1.2; OITK-1.3;
OIIK-2.1; OTIK-2.2; OTTK-2.3;
OI1K-3.1; OTIK-3.2; OTTK-3.3;
TK-5.1; TIK-5.2; TIK-5.3




3. Acraxos, llIupokoB. KBanToBas (usrka
4. AbapeHkos, 3arymses. [IpocTeiimie Moeny B KBAHTOBOW MEXaHHKE
5. bapabanoB, KBantoBas Mmexanuka 4.1.

TpeOoBaHMs K MCXOHBIM YPOBHSIM 3HAHMH M YMEHUl CTYIEeHTOB

3naTh: liMeTh MMHUMAaNbHBIE 3HaHMS 1O KBAHTOBOM MEXaHUKE M KBAHTOBOMU

nHpOpMATHKE.

YMeTb: YMETh HUHTEPIIPETUPOBATE PE3YIIbTATHI U3BMEPEHUH, a TaKKe
TEOPETUIECKUX PACUETOB UCKOMBIX (PU3MYECKUX XapaKTEPUCTUK PACCMOATPHBAEMBIX
CHUCTEM.

Bnagerb: VMeTp HaBBIKM [ peaM3allid  YWCICHHOTO MOAEITHPOBAHUS

KBAHTOBBIX IIPOIECCOB, MPOTEKAIONINX B KBAHTOBBIX CUCTEMAaX
B3anmocBA3b ¢ APYTUMH AUCHHUIJIMHAMY CTIENMATBHOCTH:

YrimyOaeHHbIi Kypc KBaHTOBOM MexaHukH, [{uddepenHinanscapie ypaBHeHus, Orusnuka
1, ®uzuka 2, Ousuka 3, Pusuka 4, TeopeTnueckass MEXaHUKA.

b1.0.12

YrmyOneHHbIi Kypc
KBaHTOBOI MEXaHUKH

B nmanHOM Kypce paccMaTpHBaroOTCs CIIEIIHAIBHBIE BOTPOCHI KBAHTOBON MEXaHHKH,
CBsI3aHHBIE C 33/1a4aMy, KOTOPBIE PEMIAIOTCS B paMKax TEOPHH BO3MYIICHUH, TAKUE KaK
a¢ddext 3eeMana, CIUH-OPOUTATILHOE B3aUMOICHCTBHE BOIOPOIOIIOIO0HBIX AaTOMOB H
T.O.. A Takxe JUHaAMHUKa KBAHTOBBIX CHUCTEM, TAKHX KaK JIBYX- M TPCXYPOBHEBBLIC
cucteMpl. B Takux cucremax OyayT paccMmarpuBaThcs S(G(EKTHl IOTIOMICHHUS,
CTUMYJIMPOBAHHOI'O U3JIYUCHHA U CIIOHTAHHOI'O U3JIYyUCHH.
Cnucok JuTepaTyphl:

1. Griffiths, D.J. and Schroeter, D.F., 2018. Introduction to quantum mechanics.

Cambridge university press.

2. [upaxk, [IpyHIMTIBI KBAHTOBON MEXaHUKH.

3. ®epmu, Jlekiuu o KBaHTOBON MEXaHUKE

4. bapabanos, KBanToBas Mmexanuka u.1.

TpebdoBaHusl K MCXOAHBIM YPOBHAM 3HAHMI U YMEHHUIi CTyAeHTOB

3HaTh: liMeTh MHMHUMaJIbHBIE 3HaHMS 10 KBAaHTOBOM MEXaHUKE M KBAHTOBOM

nHpOpMaTHKE.

Ymerb: YMETh HHTEPIPETUPOBATH PE3YJIbTaThl U3BMEPEHUH, a TAKKE
TEOPETUUECKUX PACUETOB UCKOMBIX (DU3NYECKUX XAPAKTEPUCTHUK PACCMOATPHUBAEMBIX
CUCTEM.

OIIK-1, OIIK-2, OIIK-3, IIK-1,
T1K-6:

OIIK-1.1; OTIK-1.2; OTTK-1.3;
OIIK-2.1; OTIK-2.2; OTTK-2.3;
OIIK-3.1; OIIK-3.2; OITK-3.3;
TK-1.1; TIK-1.2; TIK-1.3;
TIK-6.1; TIK-6.2; TTK-6.3




Baagers: lMeTp HaBBIKM U1 pealM3alliid  YUCICHHOTO MOIETHPOBAHHS
KBAaHTOBBIX MPOLIECCOB, IPOTEKAIONINX B KBAHTOBBIX CHCTEMaX
B3aumocBsA3b ¢ APYrUMH JUCHUIJIMHAMM CTIEHHATBHOCTH:
BBenenne B kBaHTYyByr0 MexaHHKy, [uddepennunancueie ypaBHeHus, Pusmka 1,
Ousnka 2, Ousnka 3, Gusuka 4, TeopeTndeckass MEXaHUKaA.

b1.0.13

JuckpeTHas
MaTeMaTHKa ¥ TeOpus
nHpOpPMALTUH

[Ipeamer “J/luckpeTHas MaTeMaTHKa B TeOprs HHPOpMAITH *~° BKIIOYAET OCHOBHBIC
IIOJIOXKEHHUS PAAa MAaTEMaTHIECKUX JUCLUIUIMH (TEOPUH MHOXKECTB, KOMOMHATOPHKH,
Teopuu TpadoB, Teopun OyNeBBIX (YHKIWH, TEOPUU aNTOPUTMOB), B Kypce
JUCHUIUTMHBI W3JIararoTcsi OCHOBHBIC TIOHATHS TEOPUHU HHPOPMALINH, HEOOXOMMBbIC
TS TTPO(hEeCCUOHANTBHON JIEATENIEHOCTH B 001aCTH MH(POPMAIIMOHHBIX TEXHOIIOTHH.
BBoauTcs nmonsTHe KonudecTBa HHPOPMALIMU U OTIPEEIIsIeTCsl SHTPOHUS Kak Mepa
CTETICHH HEeOlpeAeTICHHOCTH. PelieH psi1 Tornyeckux 3a1a4 ¢ IOMOIIBIO MOJICUeTa
nHGOPMALMK WM SHTpoNuH. PaccMOTpeHsl 3a1aun KOOUpOBaHUsS HH(POPMALIUH C
HCIOJIb30BaHUEM PAaBHOMEPHBIX U HEPAaBHOMEPHBIX KOJ0B. IIpuBoasiTCcs ocHOBHBIE
TEOpPEeMbl KOJIUPOBaHUsI HHHOPMAIMY IPH OTCYTCTBUH U HATHYMH TIOMEX .
B3aumocBs3b ¢ APYrMMH JUCHUIJIMHAMM CIIEHHATBHOCTH:

MaremaTtnyeckuii ananus, Teopusi BEpOATHOCTEH 1 MaTeMaTHYECKasl CTATUCTHKA,
Teopus 2NeKTpUUECKUX LENel

TpeGoBaHusi K HCXOTAHBIM YPOBHSIM 3HAHUI U YMEHMI{ CTY/IEHTOB:

Kypc mxonpHON MaTeMaTHUKH

VYK-1, OIIK-2, OIIK-4,ITK-2

VK-1.1; VK-1.2; YK-1.3;
OIIK-2.1, OTIK-2.2, OTIK-2.3;
OIIK-4.1; OTIK-4.2; OITK-4.3;
MK-2.1, TIK-2.2, TIK-2.3:

b1.0.14

YucneHHble METOIBI B
¢uznke

YucneHHbIE METOBI B (PU3UKE — 3TO HHCTPYMEHTBI U aJITOPUTMBI, UCIIOJIB3YEMbIE JIJIS
MOJIETUPOBaHUS (PU3UYECKHX TIPOIECCOB U pEIIeHHs YpaBHEHWH, KOTOphIE
OTHCHIBAIOT 3TH Tporiecchl. OHM MO3BOJISIOT MOIYIUTh YUCICHHBIC PEIISHUS TaM, T
AHATUTHYECKIE METOJBI MOTYT OBITh HEIIPUMEHUMBI U CIIUIIKOM CIIOKHEI. JlaHHbBIE
METO/JIbI ITUPOKO MPUMEHSIOTCS B PA3IMYHBIX 00NACTSIX (PU3UKH, BKIFOYAs MEXAHUKY,
ANIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U aCTPO(MHU3HKY, I MOJICTHPOBAHUS CUCTEM
OT DJIEMEHTAPHBIX YACTHIT 10 KOCMOJIOTHUECKUX MacCIITa0oB.

Lenpro ocBOEHUS AUCIUTUIMHEL "UHCICHHBIE METOBI B (pH3KKe" SIBIIIETCS 3HAKOMCTBO
CTYJI€HTOB C OCHOBHBIMU YHCICHHBIMHU METOJIAMU U PEATU3YIOLUIUMU UX AITOPUTMaMU,
a TakKe MOATOTOBKA CTYACHTOB K PEIICHUIO MPAKTHUECKHUX 3a/1a4 C UCIIOJIb30BAHHEM
YHUCJIEHHBIX METOIOB.

OcHOBHEBIE MCTOJbI ITPOBCACHUA 3aHITUH - JICKIHUU, TPAKTUYCCKUC 3aHATHUA.

OI1K-2, OTIK-3, OITK-4,
OIIK-5, TTK-2:

OIIK-2.1; OIIK-2.2; OIIK-2.3;
OIIK-3.1; OIIK-3.2; OIIK-3.3;
OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-5.1; OIIK-5.2; OIIK-5.3;
[IK-2.1; [1K-2.2; TIK-2.3




Criicok uTepaTypsl:

1. 1O. P. Axomss, OcHoBbl Uncnennsrx Meronos, MznarensctBo PAY, Epesan, 2005.
2. Kendall E. Atkinson, An Introduction To Numerical Analysis, John Wiley & Sons,
1991.

3. Steven C. Chapra, Raymond P. Canale, Numerical Methods for Engineers, McGraw
Hill, 2014.

4. B.B. 3anunaes, J[.P. I'yneBuu, Uucnenneie Metoast B ®usuke u TexHuke,
Yuusepcurer UTMO, CanxTt-IletepOypr, 2020.

TpeGoBanusl K HCXOAHBIM YPOBHAM 3HAHMI U YMEHHUIi CTYy1eHTOB
3HaTh: 3HaHWA W3 KypCOB MaTeMaTHUYECKOrO aHalu3a, JUHEWHOH anreOpsl,
OOBIKHOBEHHBIX UG depeHINAIBHBIX YPaBHEHUH, YpPaBHEHHH MaTeMaTHYECKON
bu3uku.
YMerb: YMeHNE aHATU3UPOBATh PE3YJIbTAThl U OLIEHUBATH UX TOUHOCTh U
JOCTOBEPHOCTb.
Baaners: Brangets mpuMeHeHHEM MPOTPaMMHOTO 0OECHEUYCHHUS ISl pealln3aliin
grciendsix MetooB (Wolfram Mathematica, Python, C++ u 1.11.).

B3anmocBs3b ¢ APYrUMHU JUCHUTITIHHAMH CTIEUATbHOCTH:

KsanroBoe nporpammupoBanue (QISKET); Mammunoe 00yueHue; CTpyKTypbl
naHHbIX 1 anroputmbl (Python); ®yuknnonansHoe nporpammupoanue (Python &
Wolfram).

b1.0.15

KsanToBas
WHpOpPMAaTHKA

ConepkaHue Kypca COCTaBIISE€T BBEIECHHE B COBPEMEHHYIO KBAaHTOBYIO TEOPHIO
napopmanun (KTH) u ee metoas!. [locneanss siBisieTcss OCHOBOM JIIsl TAKMX HAYYHBIX
W TEXHOJOTMYECKMX JUCLUUIUIMH KaK KBaHTOBBbIE BBIYMCICHHS, KBaHTOBBIC
KOMMYHHMKAllMM KBaHTOBas KpunTtorpagus u T.I. VYCIOBHO KypC MOXHO
MOJIPa3/IeIUTh HA HECKOJIBKO KPYITHBIX COCTOBJISIFOIIHX.

1) ®opmanuzm 'mebeproBa npoctpancTsa (upaxk - pon HelimanoBCKuit) KBaHTOBOI
MeXaHUKH

2) MHOro4acTHYHOCTh M KBAHTOBBIE KOPPEISIINN

3) KBaHTOBbBIC BBIYHCIICHHS

4) Ba30oBbIe KBAHTOBBIC AITOPUTMBI

5) Knnaccuueckast 1 KBAaHTOBasi TeOpUsi HHPOPMAIIUU

6) TIpUHIIBINTBI ¥ OCHOBHBIE TPOTOKOJIBI KBAHTOBOM KpUIITOrpaduu

OCHOBHEBIE MCTO/JbI ITPOBCACHUA 3aHITUH - JICKIMHU, IPAKTUYCCKHEC 3aHATHA.

OIIK-1, OTIK-3, OIIK-4,
OIIK-5, TIK-2:

OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-3.1; OIIK-3.2; OIIK-3.3;
OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-5.1; OIIK-5.2; OIIK-5.3;
[IK-2.1; [1K-2.2; T1K-2.3




Criicok nmuTepaTyph:

[1] J.J. Sakurai, Modern Quantum Mechanics, Addison-Wesley (2011).

[2] M. A. Nielsen and I. L. Chuang, Quantum Computation And Quantum Information
(Cambridge University Press, 2000).

[3] M. M. Wilde, Quantum Information Theory (Cambridge University Press, second
edition,

2017)

[4] Giuliano Benenti, Giulio Casati, Giuliano Strini, Principles of quantum
computation and

information volo-1-2, Principles of quantum computation and information, World
Scientific

(2004).

TpeGoBaHuA K HCXOAHBIM YPOBHSIM 3HAHM M YMEHHUIi CTYI€HTOB

3HaHue: BBOJHBIX KYPCOB [0 MAaTEeMaTHUYECKOMY aHAIM3y, KOMIUIGKCHOMY aHAIU3y,
JTUHEHHOH anredpe, TeH30pHOH anredpe, KBAHTOBON MEXaHUKeE.

B3anmocBs3b ¢ APYrUMHU TUCHUNIHHAMH CIEHHATBLHOCTH

KsanTtoBoe nporpammuposanue (QISKET); Mammunoe o0yuetnne; CTpyKTypbl
JaHHbIX 1 anroputmbl (Python); @yHkunonansHoe nporpammupoanue (Python &
Wolfram).

b1.0.16

KBauToBoe
MpOrpaMMHUpPOBaHUE

(QISKET)

KBaHTOBOe nporpammupoBaHme — 3TO 00JIACTh IPOrPaMMHUPOBAHUS, CBSI3aHHAS
¢ pa3pa0OTKON aJrOPUTMOB M TMPOrpaMM JJsi KBAaHTOBBIX KOMIIbIOTEPOB. B
OTJIMYME OT KJIACCMYECKUX KOMIBIOTEPOB, UCHOJb3yIoUMX OuThl (0 mam 1),
KBAaHTOBBIE KOMITBIOTEPBI HCITOIB3YIOT Kbtobutbl (QUDILS), KOTOpBIE MOTYT
HaXOJIUTHCS B CYNEPIO3ULIUU COCTOSIHUN U OBITh 3aIly TAHHBIMH APYT C IPYTOM.
OcHoBHbIE MeTO/IbI IPOBeIeHNs 3AHATHI - JIEKIINH, TIPAKTUYECKUE 3aHATHUS.
Cnucok Jurepartyphbl:

1.Nielsen M.A., Chuang I.L.Quantum Computation and Quantum Information

— Cambridge University Press, 2010.

2.Qiskit Textbook (IBM Quantum) Learn Quantum Computation using Qiskit

— https://qiskit.org/textbook

(MuTepakTUBHBIN OHJIAMH-y4€OHUK IO KBAHTOBOMY ITPOIPaMMHUPOBAHUIO Ha

Python)

OIIK-3, OITK-4, OTIK-5, ITK-2,
TK-7, [IK-11

OIIK-3.1; OIIK-3.2; OITK-3.3;
OIIK-4.1; OTIK-4.2; OITK-4.3;
OIIK-5.1; OTIK-5.2; OTTK-5.3;
TK-2.1; TIK-2.2; TIK-2.3
MK-7.1; TIK-7.2; TIK-7.3
MK-11.1; [IK-11.2; TIK-11.3



https://qiskit.org/textbook

TpeOoBaHMs K UCXOAHBIM YPOBHSIM 3HAHUI U YMEHHUI CTYyIEeHTOB
3HaTh:
o OCHOBBI TUHEITHON anredpsl (BEKTOPHI, MATPHUIIbI, COOCTBEHHBIC 3HAYCHUS
U BEKTOPBI);
e OCHOBHbBIE 3aKOHBI ¥ IPUHITUIBI KBAHTOBOM MEXaHUKU (CyNEepIo3uLns,
W3MEpPEHUE, IPUHIIMUIT HEONPEAEIEHHOCTH);
e OCHOBBI KJIACCHYECKOTO MTPOrpaMMHpoBaHus (3kenaTebHo Ha Python);
o CTpyKTypy U NPUHIUIIBI paOOTHI KIIACCUYECKOT0 KOMIIBIOTEPA;
e [TonsiTue anroputMa U 6a30BbIC ATOPUTMUUECKHE KOHCTPYKIIUH.
Ymersn:
e UnTath 1 aHAIM3UPOBATh KBAHTOBBIE CXEMBI;
e cnionb3oBaTh OMOIMOTEKHU SISl CUMYJISIIMA KBAHTOBBIX aJITOPUTMOB
(manpumep, Qiskit, Cirq);
e [Iucare npocteie nporpammel Ha Python;
e Pemiate 3a71auu ¢ UCMIONB30BAaHUEM JTUHEHHON anreOpbl U KOMIUIEKCHBIX
quCel;
o [IpeacTaBnsaTh U HHTEPIPETUPOBATH COCTOSIHUE KbIOOUTOB B BUJIE
BEKTOPOB U MaTpHIL.
Baanern:
 ba3zoBeiMu HaBbIKaMu paboThl B Jupyter Notebook;
o HaBblkamu moncka v aHanu3a HHGOPMaIUU U3 HAYYHBIX U TEXHHUUECKUX
HCTOYHUKOB;
o [Ipuémamu Bu3yanuzanuu pe3yjabTaToB KBAHTOBOTO MOJIEIUPOBAHMS;
e HaBbikamu paboThI C cCTeMaMu KOHTPOJIsA Bepcuid (Hampumep, Git) —
JKEIaTeIbHO.
B3anMocBs3b ¢ IPYruMH JUCHUIIMHAME CTIENHATbHOCTH:
KBanroBas kpunrtorpadus; Mamuuanoe obyduenue; CTpyKTypbl JaHHBIX U
anroput™el (Python); ®yHkIMoHaTBHOE TPOrPaMMHUPOBAHKE
(Python & Wolfram).

b1.0.17

dusnyeckas KyiabTypa

3ansaTus GU3MYECKOH KYJIbTYPOHl U CIIOPTOM NPOBOAATCS HE TOJIbKO IS
YKpeInJieHUus 310POBbsi, BCECTOPOHHEI0 Pa3BUTUA M CIIOPTUBHOIO
COBEPLICHCTBOBAHMS, HO U B LIEJISIX OBJIAICHUS] HABBIKAMH
npogeccnoHaIbHO- NPUKJIAAHON (PU3HUYecKON NOATOTOBKH I Oyaymei

VYK-7, YK-8:

YK-7.1; VK-7.2; YK-7.3;
YK-8.1, YK-8.2, YK-8.3;




NMPOU3BOAUTEIbHOM 1eITeJILHOCTH, a TaKkKe GopMHUPOBAHUS
NOTPEeOHOCTH B PEryJsipHbIX 3aHATUAX (PU3HYECKUMH YIIPAKHEHUSIMU U
CIIOPTOM.

b1.0.18

Kypcosas pabora mo
KBanToBOMYy
MIPOTPaMMHUPOBAHHUIO

(QISKET)

KsaHTOBOE nporpamMmmupoBaHme — 3TO 06JIaCTb IporpaMMupOBaHusd, CBsA3aHHasA
C pa3pabOTKOH AJITOPUTMOB M MPOTPaMM JJIsi KBAaHTOBBIX KOMIIBIOTEPOB. B
OTJIMYUE OT KIACCHYECKMX KOMITBIOTEPOB, MCIOJB3yrOImuX Ooutel (0 mimm 1),
KBaHTOBBIC KOMIIBIOTEPHI HCIIOJB3YIOT Kbtobutbl (QUDILS), KOTOpBIE MOTYT
HaxXOJIUTHCS B CYNIEPIO3UIIUU COCTOSTHUN U OBITh 3aIlyTAHHBIMU JAPYT C IPYTOM.
OcHOBHBIE METO/bI ITPOBECACHUA 3aHATHH - JICKOHU, IIPAKTUYCCKUC 3aHATHA.
Cnucok JiuTepaTypbl:

1.Nielsen M.A., Chuang I.L.Quantum Computation and Quantum Information
— Cambridge University Press, 2010.

2.Qiskit Textbook (IBM Quantum) Learn Quantum Computation using Qiskit
— https://qiskit.org/textbook

(MHaTepakTUBHBIN OHIAMH-YUYeOHUK IO KBAHTOBOMY ITPOrPaMMHUPOBAHUIO Ha
Python)

TpeGoBaHus K HCXOAHBIM YPOBHAM 3HAHMII M YMEHMI CTY/IEeHTOB
3HaTh:
o OCHOBBI TUHEITHOMN anredpsl (BEKTOPHI, MATPHUIIbL, COOCTBEHHBIE 3HAYCHUS
Y BEKTOPBI);
o OCHOBHbBIE 3aKOHBI ¥ IPUHIIUIBI KBAHTOBOM MEXaHUKU (CyNepro3uLus,
U3MepeHue, MPUHLUI HEONPEIeIEHHOCTH);
e OCHOBBI KJIACCHYECKOTO MPOrpaMMHUpoOBaHus (3kenaTeabHo Ha Python);
o CTpYKTYpy U IPUHIUIBI paObOTHI KIIACCUYECKOT0 KOMIIBIOTEPA;
o [TonsiTue anroputma U 6a30BbIEe AITOPUTMUYECKHE KOHCTPYKIIUH.
Ymersn:
e UnTarh 1 aHAIM3UPOBATh KBAHTOBBIE CXEMBI;
e Mcnonb3oBaTh OMOIMOTEKH U1l CUMYJISLIMU KBAHTOBBIX aJITOPUTMOB
(manpumep, Qiskit, Cirq);
e [Tucarsb mpocTteie nporpammsl Ha Python;
e Pemath 3a7a4n ¢ MCMOIB30BAHUEM JIMHEWHON anreOphl 1 KOMITJIEKCHBIX
qHCel;

OIIK-3, OIIK-4, OIIK-5, TTIK-2,
[K-7, IIK-9, T1K-11

OIIK-3.1; OIIK-3.2; OIIK-3.3;
OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-5.1; OIIK-5.2; OIIK-5.3;
IIK-2.1; T1K-2.2; T[IK-2.3
IIK-7.1; T1K-7.2; TIK-7.3
I1K-9.1; T11K-9.2; T1K-9.3;
IK-11.1; IIK-11.2; TIK-11.3



https://qiskit.org/textbook

o [IpencTaBisTh U HHTEPIPETHUPOBATH COCTOSIHUE KbIOOMTOB B BUJIE
BEKTOPOB U MaTpHLL.
Baagers:
« basoBbiMu HaBbIKamMu paboTel B Jupyter Notebook;
o HaBbikamu noucka u aHanu3a nH(GOpMalMK U3 HAYYHBIX U TEXHUYECKUX
HCTOYHUKOB;
o [Ipuémamu BU3yanu3aluu pe3yibTaTOB KBAHTOBOI'O MOAEIMPOBAHHUS;
e HaBbikamu paboThI C cCTeMaMu KOHTPOJIs Bepcuid (Hampumep, Git) —
JKeNaTebHO.
B3anMocBs3b ¢ IPYrUMH JUCHUIVIMHAME CIIENHATBHOCTH:
KBanroBas kpunrorpadus; MamunuHoe o0yuenue; CTpyKTypbl JaHHBIX U
anroput™mel (Python); ®yHkimoHaIbHOE TPOrPaMMHUPOBAHKE
(Python & Wolfram).

b1.0.19

Teopust pyHKIIMOHAA
TUIOTHOCTH M METO/IBI
MOJIETTHPOBAHUS
KBaHTOBBIX CHCTEM

JaHHBIN KypcC MOCBAIICH U3YYeHUIO popMantn3Ma pazpaboTaHHOro B pabotax Kona u
Xooubepra u Kona u 1lIama, B KOTOPBIX OBLIO MOKA3aHO, YTO BMECTO BOJTHOBOH
(bYHKIMH JUTs pacdeTa OCHOBHBIX (PM3MUYECKUX XaPAaKTEPUCTHK MOXKHO HCIIOIB30BATh
JIEKTPOHHYIO IUIOTHOCTb.

Teopus Kona-11lama (Meton ¢pyHKIIMOHAA ITIOTHOCTH) JIEKUT B OCHOBE
COBPEMEHHBIX PacyeTOB AJIEKTPOHHBIX CBOWCTB KOH/IEHCUPOBAHHBIX CHCTEM.
OcHoBHasl 11e7Tb JAHHOT'O Kypca COCTOMT B U3JIOKeHUH 0cHOB Teopun Kona-11Ioma,
oOparast oco00oe BHUMaHUE Ha MPAKTUYECKUE aCTICKThl HCTIOJIb30BAHUS TAHHOM
TEOPUH.

B pamxkax JaHHOTO Kypca pacCMaTpHBAIOTCS OCHOBBI METO/1a (pyHKIIMOHATIA
IUIOTHOCTH, a TaKKe MPECTaBICHO ero JuHamMudeckoe obobmenue. Takxe Oyner
JIAaHO BBEJICHHE B METO]] KBAHTOBOM MOJIEKYJISIPHOW JIMHAMHKH U OITCAHO
NpUMEHEeHne MeTo/1a (HYHKIIMOHAIA TNIOTHOCTH B TEOPHH CBEPXIIPOBOIMMOCTH U
TEOPUH MarHeTU3Ma.

B3anmocsA3b ¢ ApyTHMHU TUCHUIUIMHAMM CIIEUAIBHOCTH:

®u3nvecKre OCHOBBI AEKTPOHUKH, PH3KKa KOHIEHCHPOBAHHOIO COCTOSHUS,
Kpucramnorpadust

TpeboBaHMS K NCXOAHBIM YPOBHSIM 3HAHUHA U YMEHUH CTYAEHTOB:

CryneHT 10oJpKeH 00J1a1aTh 3HAHUSIMA M1 OCHOBAMH TPEIMETOB: : MaTEMaTHUECKOTO
aHaJM3a, BEKTOPHOTO aHau3a, TuddepeHInalbHbIX YpaBHEHU, TI0 O0IUM Kypcam
(U3UKHU: DTICKTPUUECTBO U MarHETU3M, ONTHKA, aTOMHAsi PHU3HKA; yMETh IPHUMEHSITh

OIIK-3, [1K-2

OIIK-3.1; OIIK-3.2; OIIK-3.3;
MK-2.1; I1K-2.2; TIK-2.3




CBOW 3HAHUS JJIS PEUICHHS 33724 [0 JAHHOMY MPEeIMETY; BIaIeTh HaBBIKAMU
MIPUMEHEHUS] MHTETPATbHOTO U MU (HEepeHINATHHOTO HCYUCISHUS IS PEIICHUS
OJTHOPOAHBIX ITH(depeHINAIFHBIX YPAaBHEHUH.

b1.0.20

dortoHHbBIC
HUHTETPaJIbHbIE CXEMBbI

JlucuMImHa OCBAIICHA H3YYCHHUIO TIPUHITUIIOB MOCTPOCHHUS, (PYHKIIMOHUPOBAHUS U
puUMeHeHus1 (POTOHHBIX MHTETpaTbHBIX cxeM (PUC) — ycTpoiCTB, B KOTOPBIX IS
00paboTKu ¥ Tmepefaur MH(POPMAIMK UCTIONB3YIOTCS (OTOHBI BMECTO 3JICKTPOHOB.
PaccmatpuBarotcs pusmueckue OCHOBBI CBETOBOJIOB, MHTEP(EPOMETPOB, (hOTOHHBIX
PE30HATOPOB, & TAKXKE METOJbl MHTETPAIlMHA ONTHYECKUX KOMIIOHEHTOB Ha OJHOM
gure. Ocoboe BHUMAaHUE YACNSCTCS MaTephaiaM, TEXHOJOTHSM IPOU3BOJICTBA,
MOJIETTUPOBAHUIO U COBpeMeHHbIM npuiokeHusM @OUC B TenekoMMyHHUKaLUAX,
CCHCOPHUKE M KBAHTOBBIX BBIYHCIICHHSIX.

OcHoBHbBIE METOAbI ITPOBEICHUS 3aHSATHH — JICKIMU U IPAKTUYCCKUC 3aHATHA.

Cnncok Jureparypsl:
1. B.E. A. Saleh, M. C. Teich — Fundamentals of Photonics, 3rd Edition, Wiley,
2019
2. G.T.Reed, A.P. Knights — Silicon Photonics: An Introduction, Wiley, 2004.
3. D.A.B. Miller —Quantum Mechanics for Scientists and Engineers, Cambridge
University Press, 2008.

TpebGoBaHusl K MCXOAHBIM YPOBHAM 3HAHMI U YMeHHUIi CTyAeHTOB

3natb: OcCHOBBl ONTUKM U (OTOHMKU: 3aKOHBI OTPAKEHUS, INPEITOMIICHUS,
uHTeppepeHuny, audpakouu ¥ Nospu3aluuu  cBera; lIpuHIMIBL KBAaHTOBOH
MEXaHUKH, MpUMEHHMbIe K ()OTOHHBIM Tpolieccam (HampuMep, YPOBHH JHEPIHH,
BOJTHOBBIE ()YHKIIUH, OTIEPATOPHI)
Ymerb: IIprMeHATh 3aKOHBI T€OMETPUUYECKON M BOJHOBON ONTHUKH INPH pPEUICHHH
3a/1a4; AHATM3UPOBATh PACTIPOCTPAHEHNE CBETa B BOTHOBOJHBIX CTPYKTypax.
Baagerb: ba3oBelMM HaBbIKAMHM IIPOBEJEHUS PACUETOB IApaMETPOB ONTHYECKHUX
KOMIIOHEHTOB (3()(eKTHBHBIN MOKa3aTeNb MPEIOMIICHHS, TIOTEPH, TUCTIEPCUs U IIp.);
MeTogamMi  OLEHKM ¥  MOAEIMPOBaHUS  (OTOHHBIX HMHTETPAJBbHBIX  CXEM;
TepMuHONIOTHEN 1 OCHOBHBIMU KOHIIETIIMSMH COBPEMEHHOU (DOTOHMKH.

B3anmMocBA3b ¢ APYTUMH AUCHHUIVIMHAMHA CTICNHATIBLHOCTH:
KganToBoe nporpammuposanue (QISKET); MammnHoe 006y4enue; CTpyKTypbl
JaHHbIX 1 anroputmbl (Python); @yHknmonansHOe nporpammuposanue (Python &

VK-1, TTK-13

VK-1.1; VK-1.2; VK-1.3;
TK-13.1; TIK-13.2; TIK-13.3




Wolfram), Yriy0neHnslii Kypc KBAHTOBOM MEXaHUKH, Teopus QyHKIIHOHATA
IUIOTHOCTH M METOJIbI MOJIEJIMPOBAHHUS KBAHTOBBIX CHCTEM.

b1.0.21

KBanrosas u
OonTHYEeCKasd
3JIEKTPOHHKA

KBanToBas 1 ontuyeckas 3J1EKTPOHUKA - OJHO U3 HanboJiee OBICTPO pa3BUBAIOLINXCS
HampaBJICHUH COBpEeMEHHOH 31eKTpoHUKH. OHa 0a3upyeTcs Ha JOCTHXKEHHUSIX
KBaHTOBOI TEOPUH, ONTHUKH, (PU3UKH TBEPJIOTO TEJIA U ITOIYIIPOBOIHIUKOBON TEXHHUKH.
B kypce u3naratotcst Gu3nUecKrue OCHOBBI IIPOLIECCOB YCHICHHS U TeHEPALuU
3NEKTPOMArHUTHOT'O U3ITyUEHHS, pACCMaTPUBAIOTCS IPUHIIMITBI PA0OTHI 1 OCHOBHEIE
XapaKTePUCTUKH MPUOOPOB KBAHTOBON M ONTHYECKOHN IEKTPOHUKH.

B3auMocBsI3b ¢ qPyrUMHU JUCHUIUITMHAMY CHEIUATBHOCTH:

Kypc o6mieit ¢puzuku, OCHOBBI TeOpeTHUECKON QHU3uKH, MeToJpl MaTeMaTH4eCKOn
(bnzukm

TpeboBaHUS K NCXOAHBIM YPOBHSM 3HAHUHA U YMEHUH cTyAeHTOB: CTYIeHT JOKEH
o0NajaTh 3HAHUSMHU U OCHOBaMH IPEAMETOB:

Kypc o6mieit ¢puzuku, OCHOBBI TEOPETHUECKON (PH3HUKH,

YK-1, IIK-1

VK-1.1; YK-1.2; YK-1.3;
IIK-1.1; TIK-1.2; TIK-1.3

b1.B.01

Pycckuii s13b1k 1
KYyJbTypa peuu

[IporpaMma npakTUYECKOro Kypca pyccKoro si3bIka Al CTyAeHTOB Poccuiicko —
ApwmsHckoro (CraBSHCKOT0) YHUBEPCUTETA COCTOUT U3 SI3BIKOBOI'O MaTepuaa Ha
OCHOBE TEKCTOB I10 CHIEIHAIILHOCTH [UISl Pa3BUTHSI MPOGECCHOHANBHBIX U
KOMMYHHMKATHBHBIX YMEHUH 1 HaBBIKOB CTYA€HTOB. ONpeeIeHHOEe MECTO Y IENEHO
H3YYCHHUIO COIMATIbHO-KYJILTYPHOU, IpodeccroHanbHOU cdep,
JIMHTBOCTPAaHOBEACHUIO, IEPEBOY, BHEAYIMTOPHOH padoTe. Obmias 3agaua
o0yueHus cTyieHToB PAY pycckomy SI3bIKY SBISIETCS KOMIUIEKCHOMU, BKIIIOYAIOIICH B
ce0st IpaKTHYeCcKyI0 (KOMMYHHKATHBHYI0) 1 00pa30BaTeIbHYIO IIENH.
KommyHHKaTHBHAS LieNb SBISETCS BEAYIIEH, OHAa OCYILIECTBISIETCS IIyTEM
(hopMHPOBaHUS y CTYJJEHTOB HEOOXOIUMBIX SI3bIKOBBIX U PEUYEBbIX HABBIKOB.
OOyueHne pedeBoi JesITeTbHOCTH pacCCMaTPUBACTCS KaK €MHbIH B3aUMOCBS3aHHBIH
MIPOLIECC, TPH KOTOPOM 00paliaeTcsi BAUMaHUE Ha BRIPA0OTKY KakK OOIIMX, TaK U
creun(pUIecKuX HaBbIKOB U YMEHHH.

B3anMocBA3b ¢ APYTUMH JUCHHUIIJIMHAMH CTIENMAIBLHOCTH:

WHocTpaHHBIH SA3BIK, APMIHCKHH A3BIK

TpeOoBanusl K HICXOAHBIM YPOBHAM 3HAHMI W yMeHHUi cTyaeHTOB: CTyneHT
JOJDKEH UMETh NIPeABapUTENbHBIE 0a30BbIE 3HAHUS 110 IIKOJIBHOTO Kypca apMsIHCKOTO
SI3bIKA U JINTEPATYPBI, JIEMEHTApHbIC 3HAHUS opdorpaduu 1 MyHKTYaIUH.

YK-4,

VK-4.1; VK-4.2; VK-4.3;

b1.B.02

ApMSHCKUI SI3BIK

[IporpaMMa npakTH4ecKOro Kypca apMsHCKOTO sI3bIKa JUIsl CTyIeHTOB Poccuiicko —
Apwmsiackoro (CaaBsSHCKOTO0) TOCYJapCTBEHHOTO YHUBEPCUTETA COCTOUT U3 IIECTH
paznenos. [lepBeli pa3ien BKIIOYAET SI3bIKOBOI MaTepHai, BTOPOM pa3zesl NOCBALIEH

YK-3, YK-4, YK-5:

YK-3.1; YK-3.2; YK-3.3; ,




M3YYEHHUIO JUTEPATYPhl apMSHCKOTO 3bIKa. OTpesieleHHOe MECTO YIENeHO U
M3YYEHUIO CONMAIHHO-KYIETYpHOU, IpodeccHoHaTbHOU cdep,
JIUHTBOCTPaHOBEACHUIO, IEPEBOy, BHEAYIUTOPHOH paboTe.

B3anmocBA3b ¢ APYTUMH JUCHHUIJIMHAMYI CTIENMATIBLHOCTH:

MNHocTpanssli 361K, [IpakTHYeCKUd PyCCKUI SI3BIK

TpeOGoBaHusl K HICXOAHBIM YPOBHAM 3HAHMI U YMEHUIl CTY1eHTOB:

CTyaeHT H0JDKeH UMETh MpeBapuTeNbHble 0a30Bble 3HAHHUA MO MIKOJIBHOTO Kypca
ApPMSIHCKOTO SI3bIKa ¥ TUTEPATYPhl, dJIeMEeHTapHbIe 3HaHUs opdorpadun u
IIYHKTYaIUH.

VYK-4.1; YK-4.2; YK-4.3;
VYK-5.1; YK-5.2; VK-5.3;

b1.B.03

Huddepenumanbaoie
ypaBHEHHS

OO0bikHOBeHHbIE T PepeHINATbHbIE YPABHEHUS SIBJISIETCH OAHUM U3
OCHOBHBIX IIPeIMETOB, MPEN0AABAeMbIX CTYIeHTAM TeXHHYECKUX
crnennanbHocTeld BY3-0B. Cnenudguka 31010 npeamera coCTOMT B €ro
OOIIMPHOCTH U TECHOM CBSI3U C TEOPHUH NpeaesioB, TeOpril PyHKIMI,
aupepeHUATBHBIM HHTErPAJIbHBIM HCYUCIEHUSMH, TEOPHUEH PSAI0B.
bouaee Toro, nupPpepennuaibHbie ypaBHEeHUS ABJIAIOTCH OAHUM M3
OCHOBHBIX HHCTPYMEHTOB MOJeJMPOBAHNS Pa3IHYHbIX 3a/1a4
€CTeCTBO3HAHHUAI.

B3anMocBs3b ¢ IPYrUMH JUCHUIIMHAMY CTIENHATbHOCTH:

Kypc «IuddepeHunanbHbie ypaBHEHUD> TECHO B3AUMOCBSA3aH ¢ TAKUMH
AUCHUILUIMHAMU cllennajJbHocTH «KoHCTpyHpoBaHue U TEXHOJIOTUS
3JIEKTPOHHBIX CPEACTB», KaK «MaTeMaTH4YeCKHI aHAJIN3Y,
«KomnjiekcHbli aHanu3», «/IuHeliHas anredpa u aHaIuTHYeCKAsI
reoMeTpus»

TpedoBanus K MCXOAHBIM YPOBHSAM 3HAHUI U YMEHUIl CTY€HTOB:

JJIS1 OCBOEHMA AUCcHUILIHHBI «Inddepennuaibabie ypaBHEeHHA»
CTYJA€HTbI HCNOJIb3YIOT 3HAHMS, YMEHHSI U HABBIKU, CGOPMUPOBAHHBbIE
NPHU U3YYEHUH CIeAYIOINX IucunIuing: «JInneiinast anredpa n
aHAJIMTHYECKasi reoMeTpus», «MexaHuka

VK-1, VK-2,

VK-1.1; YK-1.2; YK-1.3;
VK-2.1, YK-2.2, VK-2.3;

b1.B.04

MammHHOE 00y4eHue

JaHHbIll Kypc 3HAKOMUT C 0a30BOH TEPMHHOJOTHEH M KOHLEMIMSMH MAallMHHOTO
OO0y4YeHHs: KIACCU(PHUKATOPHI, KIACCUYECKUE JIMHEWHBIE METOJAbl PETpeccur —
JIOTUCTHYECKAs ¥ JTMHEHHAS PErpeccruH, KiracCu(UKaIMK: JIOTUCTHYECKAs pETpeccrs U
JWHEHHBI JAMCKPUMUHAHTHBIN aHanmu3. LleHTpanbHas mnpobiemMa MalIMHHOTO
0o0y4YeHHs1 3aKJII0YaeTcsi B BHIOOpPE HAaWIyYLIEro MeToja Ajs AaHHOW 3ajgauu. B
TEYEHHWU Kypca CTYAEHTHI 3HAKOMSTCS TaKKe C MEPEeKPEeCTHOW MPOBEPKOH W
OyTcTpamoM, O3HaKOMSTCSI C HENMHEHHBIMH MeTomaMu. OcTtanpHasi yacTh Kypca

YK-2, IIK-2:

VYK-2.1; YK-2.2; YK-2.3;
[K-2.1; [1K-2.2; TIK-2.3




MIOCBSIIIEHA MUPY HENWHEHHON cTaTUCTHKH. [loka3piBaeTcs, Kak 3TH METOIBI MOXKHO
HCIIONB30BaTh IS MMoAOOpa HEIMHEWHBIX AQIIUTHBHBIX MOJAENEH, IS KOTOPBIX
uMeeTcs 0oJiee OJHOTO BXOJHOTO CUTHana. McciemayroTcs NPeBOBHIIHBIC METOJPI,
BKJIFOUasl TPYNIHPOBKY, CIydaiiHbIE Jieca, MAalIMHBI OTIOPHBIX BEKTOPOB — HAOOP
MTOAXOAOB IS BBITIOJHEHUS KaK JIMHCWHOH, TaK W HEIMHEWHOH KIIaCCHU(UKAIIAH.
PaccmatpuBaetcs Takke Tiay0okoe 00ydueHUe — MOAX0]] K HEJTMHEHHOUN perpeccuu u
KJIACCU(PUKAIUY, KOTOPOMY B ITOCIICHHIE TOJbI YICJISICTCS MHOTO BHUMAaHHSI

OcHOBHEBIE MCTO/bI IIPOBCACHUA 3aHSATHH - JICKIIMU, TPAKTHUYCCKUC 3aHATHUA.

CHucoK JIUTEpaTyphL:
1. Trevor Hastie et al, An Introduction to Statistical Learning: with Applications
in Python, 2023.
2. Machine Learning: A Probabilistic Perspective (Adaptive Computation and
Machine Learning Series) / Murphy, Kevin P. MIT Press. 2014
3. Encyclopedia of Machine Learning and Data Mining / Sammut. Springer. 2016

TpeGoBaHUA K HCXOAHBIM YPOBHSAIM 3HAHMI M YMEHUIl CTYI€HTOB

3HaHMe: BBOAHBIX KypCOB M0 MaTeMAaTUYECKOMY aHAIM3y, KOMIUIEKCHOMY aHaJU3y,
JIMHEHHOH anre0Ope, TeH30pHOH anredpe, KBAHTOBOW MEXaHUKE.

B3aumocBA3b ¢ APYrUMH JHCHUIIJIMHAMM CTIEHHATBHOCTH
KganToBoe nporpammuposanune (QISKET); CTpyKTypbl JaHHBIX U allTOPUTMEI
(Python); ®yukimonansHoe nporpammuposanue (Python & Wolfram).

b1.B.05

KBanTosas
TENIEKOMMYHUKAIIHS

Kypc no kBaHTOBOI T€TEKOMMYHUKAIIUU YTITyOIIsSeTCS B TIepeceueHre
KBAaHTOBOW MEXAaHWKU U KOMMYHUKAIMOHHBIX TEXHOJIOTUH, TPEIOCTABIIASL
CTYyJEHTaM IOJHOE TOHUMAaHUE KBAHTOBBIX COCTOSIHUM, 3aITyTAHHOCTH 1
cynepno3uui. OCHOBHOE BHUMaHUE YJIESETCs MPUMEHEHHUIO 3TUX
MIPUHITMAIIOB B 3AIIMIIEHHBIX CETAX CBSA3U MOCPEICTBOM yTiTyOJIEHHOTO
WCCIIeTIOBaHMS MPOTOKOJIOB KBAHTOBOTO pacmpeneienus kioueit (QKD),
takux kak BB84 u E91. Yuebnas nporpamMma oXBaThIBaeT Nepenavy
KBaHTOBOU HH(pOpMAINK yepe3 POTOHBI U ONTOBOJIOKHO, HHTETPAIHIO
KBAHTOBBIX TEXHOJIOTHI C CYIIECTBYIOIIEH TEIEKOMMYHHUKAIIMOHHOMN
MHOPACTPYKTYPOH, a TaKKe MPOOIEMbI, KOTOPhIE CTABHUT 9Ta HHTETPALIUSL.

YK-2, IIK-1, TIK-2:

VK-2.1; YK-2.2; YK-2.3;
TMK-1.1; TIK-1.2; TIK-1.3;
MK-2.1; TIK-2.2; TIK-2.3




Kpome Toro, Kkypc paccMaTpuBaeT HOBBIE TEXHOJIOTHHU U Oy IyIIne
NCPCIICKTUBLI B 3TOU O6HaCTI/I, 4TO ACJIACT €ro NACAIIbHBIM JJIs CTYICHTOB U
CIEIUAJTUCTOB B 00J1aCTH (DU3UKU, HHKEHEPUU U HHPOPMATHKHU, KOTOPHIE
CTPEMITCA paClIMPUTL CBOW 3HAHUSA B O6HaCTI/I 3alMUIIICHHBIX CUCTEM CBA3HU.
OCHOBHEBIE MET OAbI IIPOBCACHUSA 3aHATHI - JICKIH, IIPAKTHUYCCKUEC 3aHATHUA.
Crnucok nureparypsl:

1. Korchenko, O.G., Vorobiyenko, P., Lutskiy, M., Vasiliu, Y. and Gnatyuk,
S., 2012. Quantum secure telecommunication systems. InTech.

2. Desurvire, E., 2009. Classical and quantum information theory: an
introduction for the telecom scientist. Cambridge university press.

3. Huwer, J., Stevenson, R.M., Skiba-Szymanska, J., Ward, M.B., Shields,
AlJ., Felle, M., Farrer, 1., Ritchie, D.A. and Penty, R.V., 2017. Quantum-dot-
based telecommunication-wavelength quantum relay. Physical Review
Applied, 8(2), p.024007

Tpe6OBaHI/I}I K UCXOOHBIM YPOBHIM 3HAHUH U YMeHI/Iﬁ CTYACHTOB

3Hath: IMeTh MUHUMAaTbHBIC 3HAHUS 110 KBAHTOBOM MEXaHUKE M KBAHTOBOM
nH(pOpMaTHKe.

YMeTb: YMETh HHTEPIPETUPOBATH PE3YJIBTATH U3MEPEHUMN, & TAKKE
TCOPCTUUCCKHUX PACUCTOB UCKOMBIX (1)I/IBI/I‘ICCKI/IX XapPaKTCPUCTHK
paccMOaTpPUBAEMBIX CUCTEM.

BJ'IaI[eTLZ HNmeTh HaBBIKU IJIg peajin3aliu YuCJICHHOI0O MOACIIUPOBAHUA
KBAaHTOBLIX ITPOLECCOB, IMPOTCKAIOIINX B KBAHTOBBIX CUCTEMAX
B3auMocBs3b ¢ APYIruMHU JUCHUIIIIMHAMU CIICHUAJIbHOCTHU

KBanroBoe nporpammuposanue (QISKET); Mamunnoe o0yuenue;
CrpykTypsl AaHHBIX U anroput™sl (Python); ®@yHkunonansHOe
nporpammupoBanue (Python & Wolfram).

b1.B.06

KBanToBas
Kkpunrorpadus

KBanrtoBas kpunrorpadust — 3To 00J1aCTh HAyKH, HAXOASIIAsACSA Ha
nepeceuyeHu KBaHTOBOW (DPM3MKU U KpUnTorpaduu, B KOTOPOIl HCIOIB3YIOTCS
KBaHTOBBIE CBOMCTBA YAaCTHI] (HAIIPUMEp, CYTIEPIIO3HIINS U 3aITyTAHHOCTB) IS
obecrieyeHus: abcoOTHO Oe30MacHOi nepenayn HHPOpMalnu.

OcHOBHBbIE MEeTO/IbI NPOBeIeHUSsI 3AHATHI -JICKIIUH, TPAKTUICCKHUE 3aHSTHS.
Cnucok JuTepartyphbl:

VK-2, TIK-2:

VK-2.1; YK-2.2; VK-2.3;
MK-2.1; TIK-2.2; TIK-2.3




1.Nielsen M.A., Chuang I.L.Quantum Computation and Quantum Information
— Cambridge University Press, 2010.
TpeOoBaHMs K UCXOAHBIM YPOBHSIM 3HAHUI U YMEHHUI CTYI€eHTOB
3HaTh:
® OCHOBBI KBAaHTOBOI MEXaHUKHU (IPUHLUI CYIIEPIO3ULIMH, 3aITyTaHHOCTD,
HU3MEPCHHE).
e [IpuHIMIIBI KTaccu4ecKoi kpunrtorpapuu (CHMMETPUYHbIE U
ACHMMETPUYHBIE CXEMBI IU(PPOBAHHS).
e [IpoTokosbl kBaHTOBOTO pacnpezaeneHus kiaodeit (BB84, E91, B92).
® YIpo3bl CO CTOPOHBI KBAHTOBBIX BBIYMCICHUH [ KIIACCUYECKOU
KpUNTOTpadHH.
e TexHUYECKHE acTIeKThI epeaaydl KBAHTOBBIX COCTOSHUI ((DOTOHHBIE
KaHaJIbl, OITOBOJIOKHO, CIIyTHUKH).
Ymers:
e AHaIM3UpoOBaTh pabOTy KBAHTOBBIX KPUNTOrpapUUECKUX MPOTOKOJIOB.
e OOHapyXHMBaTh aTaKM HAa KBAHTOBbIE KaHANbI (aTaky TuNa "intercept-
resend"”, "photon-number splitting™).
¢ OLIeHNBAaTh YPOBEHB 3AIIUIIEHHOCTH KaHAIA CBA3H NPU HAINYUU
KBaHTOBOT'O pacIpe/ielIeHHs] KITI0oUeH.
e [I[pumMeHATh MaTEMaTUUYECKUI anmnapar JUHEHHON anredOpsl U TEOPUU
BEPOATHOCTEH sl aHaJIN3a KBAHTOBBIX CHCTEM.
Biaagern:
e HaBbikaMu Mo1ennMpoBaHus MPOCTEUIINX KBAHTOBBIX ITPOTOKOJIOB
(manpumep, B Python u QUTIP).
e MeTo/1laMu BU3yanu3alii KBaHTOBBIX cocTOsiHUH (ceprl brioxa, maTpuiisl
IJIOTHOCTH).
e lHCTpyMeHTaMU aHali3a OMMUOOK U yCTOWYMBOCTH KPUITOrpaprueCKuX
CXEM.
¢ ba3oBbIMU IPUHILIUIIAMU PA0OTHI C KBAHTOBBIMU T'€HEPATOPaMHU CIIy4YaiHBIX
qucen U (OTOHHBIMU JETEKTOPaMH.
B3anMocBs3b ¢ IPYTUMH JHCHUIIHHAME CHIENHAJTbHOCTH:




KBanrtoBoe nporpammupoBanue (QISKET); Mammnanoe 00yueHue;
CtpyKTyphl JaHHBIX U anroputMsl (Python); dyHkunonansHOE
nporpammupoBanue (Python & Wolfram).

b1.B.07

ONeKTUBHBIE KypPCHI 1O
(u3nUecKoil KyIbType

3aHATHSA (PU3NUECKON KYJIBTYPOU U CIIOPTOM MPOBOASTCS HE TOJIBKO IS
YKpEIUICHUS 3J0POBBS, BCECTOPOHHETO Pa3BUTHUSI U CIOPTUBHOTO
COBEPIIICHCTBOBAHMSI, HO U B IEJISX OBJIAICHHUS HaBBIKAMU MPOQeCcCHOHATBFHO-
MIPUKIaTHON (PU3WUIECKON TOATOTOBKH IS Oy IyIeil MpOon3BOANTEIHFHON
JESTSIILHOCTH, a Takxke (POPMHUPOBaHUS OTPEOHOCTH B PETYIISPHBIX 3aHATHIIX
(hM3HYECKUMH YIIPAKHEHUSIMHU U CTIOPTOM.

VK-7, YK-8:

VYK-7.1; YK-7.2; VK-7.3;
VK-8.1; YK-8.2; YK-8.3

b1.B.08

KBanToBas Teopus
TBEPJOTO Teja

JlaHHBIN Kypc 0XBaThIBACT LIEJBIN PsIi BOIPOCOB CBSI3aHHBIX C 30HHON
CTPYKTYpPOH TBEPABIX TEN , YICKTPOHHBIMHU U (POHOHHBIMH MTPOIIECCAMHU
IIPOUCXOAIIMMU B TBepAbIX Tenax. Ocoboe BHUMaHUE yaeseTcs
MIPUMEHEHUIO PA3JIMYHbIX METOI0OB KBAHTOBOMEXAaHUYECKOI'O OMMCAHUS, KaK
OJIHOYACTUYHBIX, TAK U MHOIOYaCTHUYHBIX COCTOSIHUI B TBEPABIX TEJaX.
VY4eOHbIil MaTepual 3TOro Kypca MMPOKO UCIIOJIb3YETCS IIPU MIPETogaBaHUU
TaKuX JUCUHUIUIUH, KaK ‘“‘HaHosnexkTpoHuka”, “MaremaTnyeckue MOJEIu
3JIEKTPOHHBIX CUCTEM M T.]I..

B3auMocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEHUAIBHOCTH:

®dusuka TBeproro tenaa, OCHOBbI TeopeTudeckon (pu3nku, Meroabl
MaTeMaTH4eCcKoi GpU3MKH.

TpeboBaHMsI K HICXOIHBIM YPOBHSIM 3HAHUN U YMEHUM CTYJEHTOB:

CryneHT nomKeH 00J1aAaTh 3HaHUSMU M OCHOBaMH IpeameToB: Pusnka
TBepaoro Tena, OCHOBBI TeopeTnyeckoi pusmku, MaremaTnyeckiue Moaenu
NEKTPOHHBIX CUCTEM

YK-1, YK-7, IIK-1, I1K-3:

VK-1.1; YK-1.2; YK-1.3;
VK-7.1, VK-7.2, VK-7.3:
TK-1.1; TIK-1.2; TIK-1.3;
TK-3.1; TIK-3.2; TIK-3.3

b1.B.09

IIporpamMmmupoBanue
B (pu3uKe

[MporpammupoBanue B (PU3NKE COCTABISIET HEOTHEMIIEMYIO YaCTh COBPEMEHHOI
(byHIaMEHTaIbHOW M NPUKIIAHON HAYKH, IPUYEM IO BAKHOCTH OHO NPUOIIMKASTCS
IKCIIEPUMEHTAJIBHBIM H TEOPETUUECKHM MeTo/1aM. [loaToMy Oyyrine Hay4dHbIe
pabOTHHUKH, HHXKCHEPHI U MPETO1aBaTesId 00513aTeIbHO JOJDKHBI BIAICTh
TEXHOJIOTHEH KOMITBIOTEPHOTO MOJICIMPOBAHHSI, YMETh UCCIICI0BATh Pa3InIHbIC
(bu3HYecKue SBICHHUS M POLIECCHI C TOMOIIBI0 KOMIIBIOTEpA.

OcHOBHOE BHUMaHHE OyIeT Y/IeJICHO PACCMOTPEHHIO IPOTPAMM, UCIIOIb3YEMbIX B
Hay4HbIX Beruncienusix — Julia language, Python u Wolfram. B vux peannuzoBanb
KJIACCHYECKUE YHCIICHHBIC aJITOPUTMBI PELICHHs YPaBHEHUH, 3a/1a4 JIMHEHHOI
asreOpbl, BEIYUCIICHHS ONPEJICNIEHHBIX MHTETPAJIOB, alIPOKCUMALINH, MHTEPIIOJISILIMSL,

YK-2, VK-6, ITK-2,
MK-11, TTK-13:

VK-2.1; VK-2.2; VK-2.3;
VK-6.1; YK-6.2; VK-6.3;
MK-2.1; TK-2.2; TIK-2.3;
MK-11.1; K-11.2; TIK-11.3,
MK-13.1, TIK-13.2, IK-13.3;




pemenns audepeHaTbHBIX YPaBHEHUH M HX CHCTEM, TAKXKE Y 3THX MPOTPAMMBI
€CTh BO3MOYKHOCTh BH3YaJIM3aIMH IBYMEPHBIX U TPEXMEPHBIX TaHHBIX.

OcHOBHBIE METO/IbI IPOBEACHUS 3aHATHUMH, JIEKLIUH, IPAKTUUECKUE 3aHATHA.
Crrcok IuTepaTyphl: COMEPKUT 3 HAMMEHOBAHHNA KHHT.

TpeboBanus K UICXOAHBIM YPOBHSM 3HAHWH U YMEHHI CTYACHTOB

3nate: OCHOBBI MPOrPaMMHUPOBAHUS

YwMmetb: [IporpamMmMupoBath Ha JI000M TEKCTOBOM PEIaKTOpe

Brnanets: OcHoBamu nHpopMaTHKK. CTaHIAPTHBIE S3BIKU MPOTPAMMUPOBAHHS.
B3anMocBA3b ¢ IpyruMu TUCIUTUIMHAMY CIICUATLHOCTH:

KBanroas unpopmatrka; Kantosoe nporpammuposanue (QISKET); MamunHoe
o0yuenue; CTpyKTypbI JaHHBIX U anroputmbl (Phyton); ®yHknnoHambHOE
nporpammupoanue (Phyton & Wolfram).

b1.B.10

Jluneiinasi anredpa

Kypc conepxut ocCHOBHBIE pa3Aeiibl TEOPUU MATPULL U ONIPEACIIUTENCH, CUCTEM
JUHEHHBIX ypaBHEHUH, BEKTOPHOH ainreOpbl, TMHUN U IOBEPXHOCTEH TIEPBOTO U
BTOPOTO TOPSIIKA, IMHEHHBIX U ABKINIOBBIX IIPOCTPAHCTB, KBAJPATHIHBIX (HOPM.
Jlornyeckas CTpyKTypa Kypca TaKOBa: CHayaia U3JlaraeTcsi TEOpUsl MaTpHll, IIPU STOM
HapsIy ¢ YUCIOBBIMU MAaTPHUIIAMH BBOAMUTCS M IIUPOKO MPUMEHSETCS IOHATHE
MaTPUYHBIX MaTPUI] U HApsILy C DJIEMEHTapHBIMH MTPe00pa3oBaHUSIMU BBOAUTCS H
IIUPOKO MMPUMEHSAETCS TIOHATHE SKBUBAJIICHTHBIX MTPE0Opa30BaHU — KaK KOMIIO3HUIIUU
3JIEMEHTapHBIX Mpeobpa3oBanuil. [locneaHee MOHATHE paccMaTpPUBAETCSI Kak
YacTHBIN cly4ail KOMITO3UIIMN OTOOPaKEHHH C NCTIONB30BAaHHEM PE3YIbTATOB
TEOPUU OTOOPAIKEHHUIA.

[Tocne Teopun MaTpul U3naraeTcsa TEOpUst ONpeneTUTENEH, IPU 3TOM, IOHATHE
OTIpEeACTTUTENS BBOIUTCS UCKIIIOUYUTENFHO MTPUMEHUTENBHO K MaTpHIIE, T.€. KakK
(dyHKIWs, 3a/JaHHAS HA MHOXKHCTBE KBaJJPAaTHBIX MATPHII.

Crnenyromuii pasaen Kypca — CHCTEMBI TMHEWHBIX YPaBHEHHUN — €CTECTBEHHBIM
o0pa3omM 0a3upysCh HA MPEIBIIYIINX, HAPSAAY C COOCTBEHHOM LIEHHOCTHIO,
[TOKA3bIBAET aKTyaJIbHOCTh U3yUEHUS TEOPUU MATPHUI] U OTIPEAETUTENEH.

Jainee B Kypce cneayeT pa3ziesl BEKTOPHOU anreOpsbl, JIMHUHN U MOBEPXHOCTEH 1-10 1
2-ro nopsiaka. [1pu u3noxxeHnn NpsiMBIX U MIIOCKOCTEH 3HAYNTENFHOE BpeMsl
MOCBSIIIEHO CBA3M PACCMATPUBAEMBIX IMOHATUI M OTHOLIEHUN C TEOPUEH CUCTEM
JIMHEMHBIX ypaBHEHUI.

Teopust TMHEMHBIX U 3BKJIMIOBBIX IPOCTPAHCTB M3JIaraeTcsl KaK €CTECTBEHHOE
0000111eHre TEOPHH MaTPHUIL M BEKTOPHOH alreOpsl.

YK-1, YK-2,

VK-1.1; YK-1.2; VK-1.3;
YK-2.1, VK-2.2, YK-2.3;




Iocnenuuii pazaen — KBaapaTudHble (OPMbI — U3JIAraeTcs OYEHb KPaTKO — B 00BbEME,
HEO0XOIMMOM JUISI OCBOCHUS TEXHUKH IIPUBEICHNUS KPUBBIX U IOBEPXHOCTEH BTOPOTO
MopsAJKa K KAHOHUYECKOMY BHULY.
Hapsny ¢ n3mokeHueM JTOTHYECKH LENBHOTO KOMITIEKCA MTOJIOKEHNUN TaHHOTO
pazzerna BEICIIE MaTeMaTHKH, Kypc OpUEHTHPOBAH ¢ OJTHOW CTOPOHBI — HA
MOBBIILIEHHE 00IIel MaTeMaTHUECKON KYJIbTYpHBI CITyIaTelIe, a ¢ Ipyroi CTOPOHbI —
Ha QOPMHUPOBAHUE Y HUX YCTOMYMBOTO MPEJICTABICHUS 00 aKTyaIbHOCTH
M3J1araeMbIX ITOJIOKEHHH, a TAKKe BBIPAOOTKY YMEHHUI U HABBIKOB IPUMEHEHUS ITHX
OJIOKEHUH Kypca B M30paHHOH CTYJICHTaMU CIICIIUATBHOCTH.
B3aumocBa3b ¢ ApyrUMHU TUCHUIIMHAME CIIEUAIBHOCTH:

MaremaTrdecKkuil aHanu3
TpeboBaHUS K NCXOAHBIM YPOBHSM 3HAHUHA U YMEHUH cTyAeHTOB: CTYIeHT JOKEH
00JajaTh 3HAHUSMHU U OCHOBaMH IpeaMeTa:

IIKOJIEHBIM KypC MaTeMaTHKH

b1.B.11

CTpyKTYypBI JAHHBIX
U AJITOPUTMBI

(Python)

Ha stom kypce Oynem 00CyKIaeT B3auMOCBSI3b MEKAY CTPYKTYpaMu JTaHHBIX
U aJITOPUTMaMH B KOHTEKCTE KBAHTOBOH (DU3UKH, UTO MPETOCTABIISET
CTYZICHTaM YHUKAJIbHYIO BO3MOKHOCTB TIOHSITh, KaK IMPHHIIUIIBI KBAHTOBOM
(Gu3MKN MOTYT OBITh IPUMEHEHBI JUISl PEILICHUS CII0KHBIX BBIYMCIUTEIbHBIX
3amad. B kBaHTOBOI (hr3KKe U3ydaeTcs MOBEICHUE YaCTHII HA KBAaHTOBOM
YPOBHE C MCIIOJIb30BaHHEM KBAaHTOBOM MEXaHUKHU, B OTJINYHE OT
kyaccuueckoi ¢pu3nku. CoBpeMeHHbIE KOMIIBIOTEPHI TO3BOJISIOT
OCYILECTBIISATh KBAHTOBBIE BEIUYMCICHHS, YTO OTKPHIBAET HOBBIE NTEPCIIEKTHBBI
JUTSL PEIICHUS CIIOKHBIX 3a/1a4 U ONTHMH3AIIAN aJITOPUTMOB.

B sToM Mopysie cTy1eHThI T03HAKOMSTCSI C OCHOBHBIMU MOHSITUSMU
KBaHTOBOH (PM3UKH U €€ OTIMYUAMHU OT Ki1accuueckoi puzuku. Ocoboe
BHHUMaHUE yJIesieTcsl KBaHTOBBIM OUTaM (Kbi0OOMTaM) U KBAHTOBBIM
perucTpam, CrequalbHbIM CTPYKTYpaM JaHHBIX I KBAHTOBBIX BBIYUCIICHUI.
Taxxe OynyT U3yueHbl OCHOBHBIE aJITOPUTMbI KBAHTOBBIX BHIUMCIICHUH, TaKHe
kak anroputm Llopa nis paxkropusanuu OOMBIIMX YHCET U AITOPUTM
I'poBepa 114 moucka B HEYNMOPSAOUEHHBIX 0a3ax JaHHBIX...

MK-2, K-13:

MK-2.1; MK-2.2; [1K-2.3
MK-13.1, MK-13.2, MK-13.3;




CTy,I[eHTBI TaKXKE ITOJIy4daT npe€aACTaBJICHUE O TOM, KaK KBAHTOBBIC
BBIYUCIICHUSA OTJIMYAIOTCA OT KJIIACCUYCCKHUX U KAKHEC Y HUX MMPCUMYIICCTBA U
OrpaHN4CHUS. Onu CMOT'YT U3YYHUTDH IIPUMEPHI pC€aJIbHBIX KBAHTOBBIX

AJITOPUTMOB, UCITIOJIB3YEMbBIX B COBPECMCHHBIX UCCIICAOBAHUAX U TCXHOJOTHUAX.

Kpowme Toro, npeamer npeocTaBUuT CTyI€HTaM IOHUMaHUE BaXKHOCTU
CTPYKTYD JAHHBIX B KBAHTOBBIX BBIYHUCIICHUAX, TAK KaK 3P PEKTUBHOCTD
KBAHTOBBIX QJITOPUTMOB YacTO 3aBUCHUT OT CIIOCOOHOCTH MPEJICTABICHHS U
00pabOTKU JaHHBIX HA KBAHTOBOM YpOBHE.

OcHoBHBIC MCTO/bI IMTPOBCACHUA 3aHﬂTHﬁ, JICKIUH, ITPAKTUICCKUC 3aHATUA.

Cnucok JuTepaTyphl: COIEPKUT S HAUMEHOBAHUMN KHUT.

TpeboBaHMsI K UCXOAHBIM YPOBHSM 3HaHUH U YMEHUH CTYIEHTOB

3Hatb: OCHOBBI IPOTrPAMMUPOBAHUS

VYmers: [IporpammupoBaTh Ha J1H000M TEKCTOBOM pelakToOpe

Brnaners: OcHoBamu nHpopmatuku. CTaHIapPTHBIC S3BIKU
IIPOrpaMMHUPOBAHHS.

B3aumocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEUAIBHOCTH:

KBanroBas nnpopmaruka; Ksantosoe nporpammuponanue (QISKET);
MammnHoe o6yuenue; [IporpammupoBanue B pusnke; yHKIMOHATBHOE
nporpammupoBanue (Phyton & Wolfram).

b1.B.12

DYHKIUOHATBHOE
NMporpaMMHpoBaHHe
(Python & Wolfram)

B nanHOM Kypce paccMaTpuBaroTCsS BOIPOCHI HCIIOIB30BAaHUS CPEIBI
Mathematica B kauecTBE CUMBOJILHOTO U YUCIIEHHOT'O HHCTPYMEHTA IS
pemeHust 3a1a4 GU3NKHA. PaccMaTpuBaIOTCsl OCHOBBI TPOTPAaMMHUPOBAHUS
BBICOKOT'0 YpOBHs. B Kypce paccmaTpuBaroTcs IpUMeEphl peleH s 3a/1au ¢
ucrnoiib3oBaHueM sizbika Wolfram u3 pasnuynsix obnacteil pu3nku:
MEXaHUKH, 2JEKTPUUECTBO, KBAHTOBOM MEXaHUKE, TEOPUH TBEPAOTO Tela U
T.7.. [I[puMepsr paccMaTpuBarOTCs C MOJPOOHBIM Pa300OpPOM Koja U
UCIOJIb30BAHNUS BAXKHBIX TEXHHK, TAKUX KaK ONpe/ieleHne QyHKIUH,
poueayp, adaoHoB u Ap. [IpeacTaBisioTcs BOPOCHI, CBA3aHHbIE C
CHUMBOJIbHBIMH BBIUHCIICHUSIMH.

OcHOBHBIC MCTOJbI ITPOBCACHUA 3aHHTHf/'I, JICKOOHH, TPAKTUYICCKUC 3aHATHS.

MK-2, IK-6, [TK-13:

MK-2.1; IK-2.2; IK-2.3;
MK-6.1; MK-6.2; I1TK-6.3
MK-13.1, 1K-13.2, [IK-13.3;




TpeboBaHMsI K HICXOIHBIM YPOBHSAM 3HAHUW U YMEHUUN CTYJIEHTOB

CryneHTbI 10JKHBI 3HaTh CTaHAAPTHBIE A3bIKK IporpaMmupoBanus: Pascal,
C, C++.

B3auMocBs3b ¢ IpyruMu IUCHUIUIMHAMHU CIIEHUAIBHOCTH:

KsanroBas nunpopmaruka; Ksantosoe nporpammuposanue (QISKET);
MamunHoe o0y4enue; [IporpammupoBanue B pusuke; CTpyKTYpbl JaHHBIX U
anroputmsl (Phyton).

b1.B.13

Teopust
BEPOSITHOCTEH 1
MaTeMaTH4yecKas
CTATHUCTHKA

Teopus BeposTHOCTEN U MaTeMaTU4eCKasi CTAaTUCTUKA -AUCLMIIINHA,
M3yYarolias 3aKOHOMEPHOCTH CITyYalHBIX SIBJICHHIA, CITy9aliHbIC COOBITHS,
Clly4aiHbIE BEJIMYMHBI, X CBOMCTBA U Ollepaluy HaJ HUMHU. MaTemaTnyeckas
CTaTUCTHKA pa3padaTbiBacT MaTEMaTHYECKUE METOJIbI CHCTEMOTH3ALINHU
HCIIOJIb30BAHUS CTATUCTUYECKUX JAHHBIX JJI HAYYHBIX U IPAKTUYECKUX
BbIBOJIOB. Mat. CTaTUCTHKA ONUPAETCSI HA TEOPUIO BEPOSATHOCTEM,
IIO3BOJISIIOILYIO OLICHUTDH HaJIe)KHOCTb U TOUHOCTB BBIBOJIOB, JI€AEMbIX Ha
OCHOBaHWU JaHHBIX. [ToMrMoO oOIIEMaTeMaTHYECKOTO 3HAYCHUS, ITH
JUCLUIUIMHBI IMEIOT HIMPOYANIINN CIIEKTP MIPUMEHEHHUS KaK B €CTECTBEHHBIX
HayKax, Tak U B TyMaHUTapHbIX.

B3auMocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEHUAIBHOCTH:

Matemarnueckuii aHanus, JIuneiiHas anre6pa u aHalIuTHYECKasi TEOMETPUS,
JuddepenunanbHble ypaBHEHHS

TpeboBaHUsI K HCXO/IHBIM YPOBHSIM 3HAHUN U YMEHUH CTyJeHTOB: s
YCBOEHHMSI JaHHOM TUCHMIUIMHBI y CTYJICHTOB JI0OJDKHA OBITh yCTOMUMBas 6a3a
3HaHUHM U3YYEHHBIX Ha MPEIbIAYLIEM Kypce TUCIUILINH: MaTeMaTniecKui
aHanu3, JIunelinas anre6pa 1 aHAIUTHYECKasi TEOMETpPHUS,
Jnddepenunanbable ypaBHEHUS

YK-1, YK-2,

VK-1.1; VK-1.2; VK-1.3;
YK-2.1, VK-2.2, YK-2.3;

b1.B.14

AkageMu4ecKoe
nMcbLMo (Ha
HHOCTPAHHOM SI3bIKE)

JInst mpecTynieHus: K U3y4YeHHUI0 3TOM IPOrpaMMbl, CTYICHT JIOJKEH BIIAJIETh
ypoBHeM B-2 (upper-intermediate level). Kypc BkirouaeT 3amanus,
YOPaKHEHUS], CTUMYJIMPYIOIINE U PA3BUBAIOIINE HABBIKM MTUCbMEHHOMN
aKaJIeMUYECKOM peur Ha aHTJIMICKOM SI3bIKE.

[enpro 0OCBOEHUS TUCHUTIIMHBI «AKAJIEMUYECKOTO MHChMa (HA HHOCTPAHHOM
A3bIKE)» SIBIILETCSA (POPMUPOBAHKE Y MAarUCTPOB ONPEAETIEHHOTO COCTaBa
po¢eCCHOHATIBHBIX KOMIETEHIIU, UTO MOIpa3yMeBaeT: - pa3BUTUE U

YK-4, YK-5, I1K-6, I1K-9:

YK-4.1; YK-4.2; YK-4.3;
YK-5.1; YK-5.2; YK-5.3;
MK-6.1; IIK-6.2; I1K-6.3;
MK-9.1; IIK-9.2; ITK-9.3




COBEpPILEHCTBOBAHNE KOMIIETEHIMI B 001aCTH YCTHON HAy4YHOU
KOMMYHUKAIH, He0OX0IUMBIN 17151 () (heKTHBHOTO OOIIEeHNUS B
aKaJeMHYECKON CPEE; - pa3BUTHE YMEHHS BBIPAYKATh UJICU B TUCbMEHHOM
BU/JIE U apIYMEHTUPOBATh UX; - Pa3BUTHE U COBEPIIEHCTBOBAHNE HABBIKOB
HaIMCaHMA 3CCe, CTaTel U AaHHOTALUM.

CBs13b ¢ Apyrumu qucuuiuinHamu. Ha sToMm ypoBHeE 00y4yeHus no
BO3MOKHOCTH M30€eraercs J0CJIOBHBIA EPEeBOJI, TPAMMATHUECKUE CXOJICTBA C
ApMSHCKUM WM PYCCKUM SI3bIKaMU OOBSCHSIOTCS TOJIBKO MPU HAIUYUU
CJIOKHBIX KOHCTPYKIIMH.

B3aumocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEHUAIBHOCTH:

[IpakTrdeckuii Kypc aHIIIMICKOTO A3bIKa

TpeboBaHUsI K HCXOIHBIM YPOBHSIM 3HAHUN U YMEHUMN CTYJE€HTOB:

CryzieHTbI 10JKHBI 00J1a/1aTh SI3bIKOBBIMU KOMITETeHIIMSMU ypoBHA b-1, 5 2

B1.B.J[B.01.01

KBanrToBas
HAHOCTPYKTYypa

JlaHHBIH Kypc MMEET CBOEH L1eIbI0 03HAKOMUTh C (PU3HYECKMMHU IPOLecCaMU
B ITOJIYTIPOBOAHUKOBBIX KBAHTOBBIX HAHOCTPYKTypax. Kypc nmeer spko
BBIPAKCHHBIA MEKIUCLUIIIIMHAPHBIA XapaKTep, TaK KaK 3aTparuBacT BOIPOCHI
CBSA3aHHBIEC KAK C ONTUYECKUMH U JIEKTPOHHBIMH CBOWCTBAMM KBAHTOBBIX
HaHOCTPYKTYP, TaK U CO CIIMHOBBIMH, & TAK)K€ MHOIOYaCTUYHBIMU
XapaKTepUCTHKaMU TakuXx cucteM. [lomumo cyry6o TBEpIOTENbHBIX 3a1a4,
o0cyxarTcst pyHIaMeHTalIbHble KBAHTOMEXaHUYECKHE BOIIPOCHI
3aTParuBaroOIINEe OCHOBBI KBAHTOBOW TEOPHUH

B3aumocBs3b ¢ APYrUMH JMCUHIIHHAMMY CIEHHATbLHOCTH

KBanrtoBas Teopus TBepaoro teia; MammuHoe o0yuenue; KBanToBast nuH(hopMaThka
TpedoBaHus K HCXOAHBIM YPOBHAM 3HAHMI U YMEHHH CTY/ICHTOB!

JI1s1 yCBOEHHUSI TUCHUIUINHBI CTYI€HThI TOJKHBI 3HATh OCHOBBI TEOPUU TIOJIA,
KBaHTOBOW MEXaHMKH, KBAHTOBOI TEOPUH TBEPJIOTO Tea, PU3UKU
HaHOCTPYKTYP, MaTeMaTH4eCKON (PHU3UKHU, KOMITJIEKCHOTO aHaiu3a. OHH
JIOJDKHBI 001a1aTh HaBBIKaMu pereHus ypaBHenus lpenunarepa B
JIEKapTOBBIX U KPUBOJMHEIMHBIX KOOPJIUHATHBIX CHCTEMaX, CBOOOIHO
II0JIb30BAaThC METOJOM pa3/ielICHUs IEPEMEHHBIX, 3HaTh KaK BapUALMOHHbBIN
MeTroA pemieHus: ypaHeHus Llpenunrepa, Tak 1 METOA TEOPUU BO3MYLIEHUM.
YMeTb BBIUUCIIATH TAKXKE XapaKTEPUCTUKU KakK KO3 (PULIMEHT MOTIoImeH s U
opOuTaNbHAs IVIOTHOCTh TOKA, @ TAKXKE IJIOTHOCTh CIIMHOBOTO MarHUTHOTO

VK-1, K-1, IK-4, TTK-7:

VK-1.1; YK-1.2; VK-1.3;
MK-1.1; TTK-1.2; TK-1.3;
MK-4.1; TIK-4.2; TIK-4.3;
MK-7.1; TK-7.2; TIK-7.3




MoMmeHTa. CTyI€HTHI TOJKHBI CBOOOAHO BJa/ieTh 0a30BBIMU 3HAHUSMU IO
KBaHTOBOHN MeXaHUKEe U (U3MKE TBEPAOTO Tela.

b1.B.1B.01.02

HaHnoss1ekTpoHHKA

Pa3smepHOE KBaHTOBAaHKE B IIOJYNPOBOJHUKAX. KBaHTOBBIE SIMBI, IPOBOJIOKU U
TOYKH. [[MOTHOCTH cOCTOSIHMI B HAHOCTPYKTypax. HekoTopsie Mmoenu
IIOTCHIIAAJIOB OTPAHUYEHNUsA. DJICKTPOHHBIE COCTOSIHUSA B KBAHTOBBIX sIMax
(IpsAMOYTOJIEHBIN OTEHIMAN, Tapabonnyeckuii moteHuan). Ksantosas sima
BO BHEIIHUX 3JIEKTPUYECKOM U MarHUTHOM nouisax. [lomynpoBogHukoBsie
CBEPXPELIETKU. DJIEKTPOHHBIE COCTOSHUS B KBAHTOBBIX IIPOBOJIOKAX C
IIPSIMOYTOJIbHBIM U KPYTOBBIM ceueHusMU. KBaHTOBasi MpoOBOJIOKA B
MarHuTHOM 1oJie. KBaHTOBBIE TOUKY C pa3IMYHBIMU T€OMETPUSIMH.
DJEeKTPOHHBIE COCTOSAHUS B CpepruuecKoil KBAaHTOBOM ToUKe. AanadaTuyeckoe
npuOIKeHnEe. DIIEKTPOHHBIE COCTOSHUS B SJUTUIICOMIATBHBIX KBaHTOBBIX
Toukax. Hu3skopa3smepHble SKCUTOHHBIE U IPUMECHBIE COCTOSIHUS.
Mex30HHBIE IEPEXOABI B KBAHTOBBIX HAHOCTPYKTYypax. [IpsAmble u HenpsamMbIe
nepexoabl. HuzkopasmepHsie pOHOHBI.

B3anMocBs3b ¢ ApyrumMu JUCHUIUIMHAMU CIIEIIUAIBHOCTH

KBanToBas Teopust TBeporo tena, OCHOBBI TeOpeTHUecKoi (hr3nku, MeTo bl
MaTeMaTHYeCKON PU3NKH

TpeboBaHMsI K HCXOAHBIM YPOBHSM 3HaHUN U yMeHUH cTyneHTOB: CTyIeHT
JIOJKEeH 00J1a1aTh 3HAHUSAMU U OCHOBaMH MPEAMETOB:

Kypc o6meit ¢pusnku, OcHOBBI TeopeTnueckot ¢pusuku, KBanroas reopust
TBEPAOTO TeJa,

YK-1, IIK-1, ITK-4, IIK-7:

VK-1.1; YK-1.2; YK-1.3;
NK-1.1; IIK-1.2; IIK-1.3;
K-4.1; 11K-4.2; I11K-4.3;
MK-7.1; IK-7.2; 1IK-7.3

B1.B.J{B.02.01

Kypcosas padora
10 KBAHTOBbIM
HAHOCTPYKTypam

JlaHHBIN Kypc UMEET CBOEH 11eIbI0 03HAKOMUTh C (PU3MUYECKUMHU MTpOLieccaMu
B ITOJIYTIPOBOAHUKOBBIX KBAHTOBBIX HAHOCTPYKTypax. Kypc nmeer sipko
BBIPAKCHHBIM MEKIUCLUIIIIMHAPHBIA XapaKTep, TaK KaK 3aTparuBacT BOIPOCHI
CBA3aHHBIC KaK C OIITUYCCKUMHU U BJICKTPOHHBIMU CBOMCTBAaMM KBAHTOBBIX
HaHOCTPYKTYP, TaK U CO CIIMHOBBIMH, a TAK’K€ MHOTOYaCTUYHBIMU
XapaKTCPUCTUKAMU TaAKUX CUCTEM. ITomumo Cyry60 TBEPAOTCIIbHBIX 3a/1a4,
o0cyxarTcst pyHIaMeHTalbHbIe KBAHTOMEXaHUUECKHE BOIIPOCHI
3aTParuBaroIINe OCHOBBI KBAHTOBOW TEOPHUH

B3aumocBA3b ¢ APYrUMH JMCUHMIIHHAMHY CIIENHATbHOCTH

KeanrtoBas Teopus TBepaoro teia; MamunHoe o0yuenue; KBanTopast nH(opMaTHKa
TpeGoBaHusl K HCXOAHBIM YPOBHAM 3HAHMI M YMEHMI CTY/ICHTOB!

YK-1, TIK-1, IIK-6, IIK-7,
IIK-8:

VK-1.1; YK-1.2; VK-1.3;
MK-1.1; K-1.2; TIK-1.3;
MK-6.1; TTK-6.2; TIK-6.3;
MK-7.1; MK-7.2; IK-7.3
MK-8.1, ITK-8.2, TIK-8.3;




JU1g yCBOEGHHUS JUCLUIUIMHBI CTYIEHTBI JOJDKHBI 3HaTh OCHOBBI TEOPUU I10JIA,
KBaHTOBOW MEXaHHMKH, KBAHTOBOI TEOPUH TBEPJOTO Tela, PU3UKU
HaHOCTPYKTYp, MaTeMaTH4ECKOH (PU3HUKH, KOMILJIEKCHOTO aHanu3a. OHu
JIOJDKHBI 001a1aTh HaBBIKaMHU petleHus ypaBHenus Llpenunrepa B
JIE€KapTOBBIX U KPUBOJIIMHEHHBIX KOOPIMHATHBIX CUCTEMAX, CBOOOIHO
I10JIb30BaThC METOJOM pa3/ielICHUs IEPEMEHHBIX, 3HaTh KaK BapUALlMOHHbBIN
MeToJ pemeHus ypasHenus llIpenunrepa, Tak 1 METOJ TEOPUH BO3MYLICHHUMN.
YMeTh BEIYUCIIATH TAKXKE XapaKTEPUCTUKU KaK KO3()(PUIMEHT MOTIIOmEeH s 1
opOuTanbHas MIIOTHOCTh TOKA, a TAKXKE INIOTHOCTh CIUHOBOTO MarHUTHOTO
MomeHTa. CTyIeHTHI I0JDKHBI CBOOOIHO BIIAAETh Oa30BBIMU 3HAHUSMH I10
KBAaHTOBOM MEXaHMKe U (PU3UKE TBEPAOTO TEa.

B1.B.J1B.02.02

Kypcosas padora
no
HAHO03JIEKTPOHHMKeE

Pa3mepHoe kBaHTOBaHUE B MTOJYNPOBOIHUKAX. KBaHTOBBIE SIMBI, IPOBOJIOKU U
ToukH. I110THOCTE cocTosiHUI B HaHOCTPYKTypax. Hekoropeie Monenu
MIOTEHIIMAJIOB OIPAHUYEHHUS. DJIEKTPOHHBIE COCTOSIHUS B KBAHTOBBIX sIMaxX
(mpssMOYTOJIBHBIN MOTEHLIKAN, Tapabosnyeckuil noteHuan). Ksantopas sima
BO BHEIIHUX 3JIEKTPUUYECKOM U MarHuTHOM mouiax. [loimynpoBogHuKOBbIE
CBEPXPELIETKH. DJIEKTPOHHBIE COCTOSIHUS B KBAHTOBBIX IIPOBOJIOKAX C
MPSIMOYTOJIbHBIM U KPYTOBBIM ceueHusiMU. KBaHTOBasi MpoBOJIOKa B
MarHuTHOM noJje. KBaHTOBBIE TOUKY C pa3IU4YHBIMU T€OMETPUSAMU.
DNEeKTPOHHBIE COCTOSTHUS B c(pepruueckoil KBaHTOBOM TOUKe. AuadaTruieckoe
npubIMKeHne. DIIeKTPOHHBIE COCTOSTHUS B AJIITUIICOMIAIbHBIX KBAHTOBBIX
Toukax. Hu3kopasMepHbIE S5KCUTOHHBIE U TPUMECHBIE COCTOSTHUS.
Me:x30HHBIE IEPEX0/bl B KBAHTOBBIX HAHOCTPYKTYpax. [IpsMble u Henpsimble
nepexo/ibl. HuskopasmepHbie (hOHOHBI.

B3auMocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEHUAIBHOCTH:

KBanrtoBas Teopus TBeporo tena, OCHOBBI TeopeTuueckor (hu3uku, Merobt
MaTeMaTH4ecKoi pu3uku

TpeboBaHMsI K KICXOIHBIM YPOBHSIM 3HAHUN U YMEHUH CTyJeHTOB: CTyJeHT
JI0JKEH 001a/1aTh 3HAaHUSAMU M OCHOBaMHM MPEIMETOB:

Kypc obmeit puznku, OcHOBBI TeopeTHueckoi ¢puznuku, KBantosas teopus
TBEPJIOTO TENA,

YK-1, NIK-1, [IK-6, K-7:

VK-1.1; VK-1.2; VK-1.3;
MK-1.1; TK-1.2; TIK-1.3;
MK-6.1; TTK-6.2; TIK-6.3;
MK-7.1; TK-7.2; TIK-7.3

B1.B.JIB.03.01

KBanToBbIe
Jaboparopuu

Kypc HampapiieH Ha (hOpMUPOBAHUE MPAKTUICCKUX HABBIKOB B 00JIACTH
IKCIIEPUMEHTAIbHOM KBAaHTOBOM (pu3uku. B pamkax Kypca CTYICHTHI MTOIy4aioT
BO3MOXKHOCTh HEITOCPEICTBEHHO PaboTaTh C 0a30BBIMU U COBPEMEHHBIMH

YK-2, YK-3, YK-6, [IK-3, TTK-
4, TIK-6, TIK-7, TIK-8, TIK-10




KBAaHTOBBIMH CHCTEMaMH, OCBAaHBAIOT METO/IbI PETUCTPAIIMN KBAHTOBBIX COCTOSHHUH,
uHTEp(HEPEHIINH, CYTIEPIIO3NINN U 3aIlyTAHHOCTH, a TAK)Ke aHATU3UPYIOT MTOBEICHNE
(hOTOHOB, CIMHOB H APYT'HX KBAHTOBBIX OOBEKTOB.

Oco0oe BHNMaHUe yaemnseTca padboTe ¢ yueOHBIMH KBAaHTOBBIMU HaOOpamu,
ONTHYECKUMH SKCIEPHIMEHTaM1, OCHOBAM KBAaHTOBOI KpHITOrpaduul M KBAaHTOBOMH
BU3yanu3anuu. Kypc ciry>kuT MOCTOM MeXay TEeOPETUIECKUMH 3HAHUSIMU U UX
pearbHBIM IPUMEHEHUEM B Ta0OPaTOPHOH MPaKTUKE.

ean

DOpMHUPOBAHUE Y CTYIECHTOB YCTONUYMBBIX SKCIIEPUMEHTAIBHBIX U aHATUTHYECKUX
HaBBIKOB B 00J1aCTH KBAaHTOBOH (pr3MKK M KBaHTOBBIX TexHosoruii. [Togroroka k
CaMOCTOSITETbHOMY NJIAHUPOBAHUIO, BEIIOJIHEHUIO U HHTEPIIPETALIUN PE3YIBTaTOB
KBaHTOBBIX 3KCIIEPUMEHTOB.

OcHOBHBIE MeTOABI NPOBeIeHNs 3aAHATHI

JleMoHCTpalMOHHbIE JIEKLUU C Pa300pOoM NPUHIIMIIOB SKCIIEPUMEHTOB
JlaGopaTopHbI€ 3aHATHUS C TOATAIHBIM BBIIIOJIHEHHEM 3KCIIEPUMEHTOB
CamocrosTenbHas paboTa ¢ aHAJIM30M Pe3yIbTaToOB

KypcoBble MUHH-TIPOEKTHI U 3aIIUTAa JTA00OPATOPHBIX OTYETOB

IIpumepHbIii epeyeHb Ja00pPaTOPHBIX padoT

1.
2.
3.
4.
5.

JIBOIiHOI1 1IeIeBO SKCIIEPUMEHT C OAMHOYHBIMH (DOTOHAMU
[TpuHIIKITBEI KBAHTOBOM CYNEPIO3UIIMUA U HHTEPPEPEHIUH
IMonsipusarys cBeTa U KBaHTOBas Kpurntorpadus (mpotokoi BB84)
Hccnenosanne kBanToBoro crupareis (Quantum Eraser)
KBaHTOBBIC JIOTMUECKUE 3JIEMEHTHI Ha ONTUYECKUX TIAThOopMax

CnHcok peKoMeHyeMoii TuTepaTyphbl

1.
2.
3.
4.

5.

M. A. Hunwcen, U. JI. Yanr, KBaHTOBEIE BEIUMCICHHS U KBAHTOBAs
nHpopmanus, MUP, 2011

b. llymeiikep, DxcriepuMeHTaIbHAS KBAHTOBasi MexaHuka, Springer, 2020

H. J. Metcalf, P. van der Straten, Laser Cooling and Trapping, Springer, 1999
M. Beck, Quantum Mechanics: Theory and Experiment, Oxford University
Press, 2012

SPIE Hands-on Quantum Optics Lab Manuals (o TemaTrke)

TpedoBaHUA K UCXOAHBIM 3HAHUSIM U YMEHUSIM CTY/I€HTOB

3HaTh: OCHOBBI KBAHTOBON MEXaHUKH, TMHEHHOMN anreOpbl, ONTHKH

YMeTh: BBITIONHATH 0a30BbIe U3MEPEHHS, HHTEPIPETHPOBATH SKCIIEPUMEHTAIBHEIC
JTaHHBIE, 0OPMIISATE Ta0OPATOPHBIEC OTUETHI

YK-2.1, VK-2.2, YK-2.3;
YK-3.1, VK-3.2, YK-3.3;
YK-6.1, VK-6.2, YK-6.3;
MK-3.1, TIK-3.2, TIK-3.3;
MK-4.1, IK-4.2, TIK-4.3;
MK-6.1, TTK-6.2, TIK-6.3;
MK-7.1, K-7.2, TIK-7.3;
MK-8.1, TTK-8.2, TIK-8.3;
MK-10.1, TTK-10.2, TTK-10.3;




Baanerb: HaBbIKAME PaOOTHI C JIA3ePHBIMU HCTOYHUKAMH, ONITHYECKUMHU
JJIEMEHTAMH, TIPOTPaMMHBIM obecreueHreM st Mogenrposanus (Python,
Mathematica)

B3auMocCBs3b ¢ IPYrUMHU AMCHUIJIMHAMH CIIEUATBHOCTH:

KsanToBas nandopmaruka,; KsanroBoe nporpammupoBanue (QISKET),
BBeneHne B KBaHTOBYIO MEXaHHKY, Y TIIyOJICHHBIM Kypc KBaHTOBOM
MexaHuKH, KBaHTOBbIE HAHOCTPYKTYPBI.

B1.B.JB.03.02

JlabopaTopuu no
MaTepHaI0BeIeHHIO

HucuumumHa «Jlaboparopus o0 MaTepHaIOBEACHUIO» TOJIKHA 00eCTIeYBAaTh
3HaHUs 00 00uIel kiaccuuKaluy MaTepraoB 10 COCTaBY, CBOMHCTBAM U
TEXHUYECKOMY HazHaueHHI0. O GU3NIECKOM MPUPOIE FIEKTPOIIPOBOTHOCTH
METAJIJIOB, CIIJIABOB, ITOJIyIIPOBOJAHUKOB, JUJIEKTPUKOB U KOMIIO3ULIMOHHBIX
MatepuanaoB. O CBEpXIIPOBOJAIIMX METAJIaX U CIUIaBaX; O XapaKTepUCTUKAX
IIPOBOJSAIINX U PE3UCTUBHBIX MaTEpUAJIOB BO B3aUMOCBSI3H C UX
IIPUMEHEHHUEM B JIEKTPOHHON TeXHUKE. O XapaKTEepUCTUKAX U OCHOBHBIX
(U3NKO-XUMHUYECKUX, JEKTPUUECKUX U ONITUYECKUX CBOMCTBAX
3JIEMEHTAPHBIX MOJIYIPOBOJAHUKOB, OJYIPOBOJIHUKOBBIX COEIMHEHUN U
TBEPJBIX PACTBOPOB Ha UX 0CHOBe. O MpuMepax peanusanuu
MOJIyIIPOBOIHUKOBBIX CTPYKTYp B IPHUOOPAX U YCTPOHCTBAX ANEeKTpoHUKU. OO
OCHOBHBIX (PM3NYECKUX MPOLIECCAX B TUIEKTPUKAX (MOspU3anus, MpoOoH,
JTUBJIEKTPUUECKHE MTOTEPH) U criocobax ux onucanus. O0 akTUBHBIX U
MTACCUBHBIX AMAJIEKTPUUECKUX MaTepHallaX U AJIEMEHTax Ha ux ocHose. O
MarHMTHBIX MaTepuajax u 3JieMeHTax oouiero HazHaueHusa. O merogax
HCCIIEIOBaHMS MaTEPUAIIOB U DJIEMEHTOB MIEKTPOHHONU TEXHUKH.
B3aumocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEUAIBHOCTH:

“Matematuka”, “@uszuka”, “Xumus”, Guznyeckue OCHOBBI AJIEKTPOHUKH,
OCHOBBI TEXHOJIOTUH JEKTPOHHON KOMIOHEHTHOM 0a3bl, OCHOBBI
MIPOEKTUPOBAHHUS HIIEKTPOHHON KOMITOHEHTHOH 0a3bITpeboBaHUs K UCXOIHBIM
YPOBHSM 3HAHWM U YMEHHUU CTYAECHTOB:

CTyleHT JOKEH 3HaTh U BIIAIETh By30BCKUM KypcoM oO0IIel XuMuu, Gu3nku
ANEKTPOTEXHUKH U TBEPIOTEIbHOM INEKTPOHUKH. .

YK-1, VK-2, YK-6, TK-3, TTK-
4, TIK-7, TIK-8, ITK-10

VK-1.1; YK-1.2; VK-1.3;
VK-2.1, YK-2.2, VK-2.3;
YK-6.1, VK-6.2, YK-6.3;
MK-3.1, K-3.2, TTK-3.3;
MK-4.1, TIK-4.2, TTK-4.3;
MK-7.1, IK-7.2, TIK-7.3;
MK-8.1, TTK-8.2, TIK-8.3;
MK-10.1, TTK-10.2, ITK-10.3;

B1.B.JIB.04.01

KoMmiekcHbIH
aHAJIN3

B kypce “KommiekcHbIN aHann3 U3y4arTcsi OCHOBBI KJIACCUYECKON TEOPUU
(yHKIHI KOHTUIEKCHOTO TIEPEMEHHOTO U €€ IpUMeHeHus. B maHHOM Kypce
paccMaTpuBalOTCs: OCHOBHOW MPUHIIUI TEOPUH MPEAEIIOB B TEOPUH
KOMILJIEKCHOM MEPEMEHHOM, a Tak e oonactu u quHuu JKopmana. M3yuarorcs

YK-1, YK-2,

YK-1.1; YK-1.2; YK-1.3;
YK-2.1, YK-2.2, YK-2.3;




U3BECTHBIE TEOPEMBI U UHTETpalibHble opMyIibl Ko, kak juis
OJTHOCBSI3HBIX, TAK U MHOTOCBSI3HBIX oOsacteid. Kpome Toro, TeopeMsl
Beiiepmtpacca nist anaauTudeckux GyHKIHMNA U pa3iokeHus B psia Jlopana
OJTHO3HAYHBIX (DYHKIMH B OKPECTHOCTH U30JIUPOBAHHBIX OCOOBIX TOUEK.
HccenenyroTcss OCHOBBI TEOPUU BBIUETOB U €€ MHOIOYHMCIICHHBIE
IIPUMEHEHUS .

B3auMocBs3b ¢ IpyruMu IUCHUIUIMHAMU CIIEHUAIBHOCTH:
Matemaruueckuii aHaiu3, AHaJIUTUYECKAs FEOMETPUsS U JIMHENHAs
anreOpa. TpeOoBaHUs K UCXOAHBIM YPOBHAM 3HAHUN M YMEHUHN CTY/IE€HTOB:
Jlyig ycBOEHUS JaHHOW AMCUMILIMHBL Y CTYJIEHTOB JOJKHA OBITh yCTONYMBAs
0a3a 3HaHUI U3YYEHHBIX HA IPEAbIAYIIEM Kypce TUCIMITINH:
Matemaruueckuii aHanus, JIuneitnas anredpa u aHaIUTUYECKAst TEOMETPUS,
Jludbdepennmanbaple ypaBHECHUS

B1.B.JIB.04.02

DOYyHKUMOHAJIbHBIN
aHaJIN3

Jlig pyHKIMOHAJIBHOTO aHaJIN3a XapaKTepeH 001U abCTpakTHBINA OJIXO0/,
IIPU KOTOPOM HMCCIIEAYIOTCS HE OT/IeNbHbIe (DYHKIIMU U YPaBHEHUS, a
pa3auyYHbIE IPOCTPAHCTBA U ONIEPATOPHI B 3TUX MPOCTPAHCTBAX. DTOT MOJIXO]
MIO3BOJIMJI C €IMHOM TOYKH 3PEHUS pacCMaTpUBaTh, HAIIPUMED, BOIIPOCHI
peuienus quddepeHINaIbHbIX U HHTErPalbHbIX YPABHEHUH, TPAHUYHBIX
3aJa4 JJIs YpaBHEHUH B YAaCTHBIX MPOU3BOIHBIX, OECKOHEUHBIX CUCTEM
YpaBHEHUM.

OcHOBHO¥ 111610 (PYHKIIMOHATILHOTO aHAJIM3a SIBJISIETCS U3JI0KEHUE OCHOB
(YHKIIMOHATIBHOTO aHAJIN3a, BKIOYAIOIIUX TEOPHIO JIMHEHHBIX
HOPMHPOBAHHBIX TPOCTPAHCTB U TEOPHUIO JIMHEWHBIX OTPAHUYEHHBIX
OIIepaToOpOB, JEHCTBYIONIINX B IMHEHHBIX HOPMUPOBAHHBIX POCTPAHCTBAX
B3auMocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEHUAIBHOCTH:

Maremarnueckuil aHaJIN3, AHAIUTHYECKAs TEOMETPUS U JTMHENHAs

anreOpa. TpeOoBaHUs K HCXOAHBIM YPOBHSIM 3HAHUN M YMEHUHN CTY/IEHTOB:
Jly1s ycBOEHUS JaHHOW AMCUMILINHBI Y CTYJIEHTOB JOJIKHA OBITh yCTONYMBAs
0a3a 3HaHUI U3YYEHHBIX HA IPEAbIAYIIEM Kypce TUCIMITINH:
Matematuueckuii ananus, JIuneitHas anreOpa v aHAIUTHYECKAask TEOMETPUS,
Juddepernunanbable ypaBHEHHS

VYK-1, VK-2,

VYK-1.1; YK-1.2; VK-1.3;
VK-2.1, YK-2.2, VK-2.3;

Komnerenuuun




B1.B.J(B.05.01

Hcropusi ApmeHuu

Kypc “Uctopusi ApMeHHN” OpEeHTUPOBAH HA Pa3BUTHE Yy ClylIaTeneH
CIOCOOHOCTH K OCMBICIIEHUIO HCTOPUYECKOM IBOJIIOIIUH apMsIH Ha (oHE
LMBUIIM3AIMOHHBIX MTPOLIECCOB, a TAKXKe MPOTHOCTUYECKOTO BUICHUSA Psiia
MPUOPUTETHHIX HAIMOHAIBHBIX TPoOIeM. B paMkax Kypca ocBemaorcs
CJIEyIOIINE TEMbI: APMSHCKOE Haropbe KOJIbIOEIh NHI0EBPOIIEHCKOM
LMBUIN3ALMU. ODTHOTE€HE3 apMSIHCKOIO HapoJa, KPUTHUKA TypPELKO-
azepOaipkaHCKoN (anbcupUKaIMU BAKHEHIITX TPOOIEM HCTOPUH
apMSHCKOTO Hapo/1a, apMsHCKasi OCBOOOJUTENbHAS MBICIb U IpodieMa
MoJIMTU4YecKol opueHTanuu B 17-19-om Bekax, ApMSHCKHIA BOIIPOC U
MEXyHapOAHAs AUIIIOMATHS, (POPMHUPOBAHNUE 1 OCHOBHBIE 3TAIIbI
NESITEIbHOCTH apMSIHCKUX OOIIECTBEHHO -TIOJTUTHUECKUX TEUYCHHIH,
OCBOOOIUTENBHBIX KPY>KKOB M TIOJIMTUYECKUX TAPTUM , IEpBasi MUPOBast
BoiiHa U Apmenus. ['eHoumna apMmsH B 3amagHoil Apmenuu, Poccuiickue
pesostounu 1917rona u Apmenus, Pecniy6nuka Apmenuu B 1918-1920rr,
coBetuzanus PecyOnnku ApmeHus U TeppuTopHalibHbIe npodiemsl B 1920-
1921rr., npobiiema Haropuoro Kapabaxa (Apiax), nmpoBO3IJiaiieHue
He3aBUCUMOCTH ApMeHuu B 1991 rony, BHyTpeHHas M BHELIHSIS NTOJIMTHKA
PA.

B3anmMocBs3b ¢ ApyrumMu AUCHUIUIMHAMY CHEIIUAIbHOCTHU:

Ucropus Poccun, punocopus TpeboBaHus K KICXOIHBIM YPOBHSAM 3HaAHUN U
yMeHHH cTyneHToB: CTyIeHT N0JDKEH 00afaTh 3HaHHE 0a30BBIX
HCTOPUYECKHUX MOHITUI U MOJIENIed HCTOPUYECKOTO Pa3BUTHUS, BEIpabOTaTh
YMEHHE UCCIIeI0OBaTeNIbCKON PadOThI, MPUBUTH YMEHUE CAMOCTOSITETLHOM
paboTHI C IUTEPATYPOH, OTIPEIETUTH 0A30BBIE TOUCUHBIE 3HAHUS 110 KaXKI0N
13 310X UCTOPUYECKOTO Pa3BUTHsI ApMEHUHU

YK-1, YK-5:

VK-1.1; VK-1.2; VK-1.3;
VK-5.1; YK-5.2; VK-5.3

B1.B./1B.05.02

Bcemupnas
HCTOPHUHA

JucuunnuHa “BcemupHas uCTOpUs” NPUHAIIEKUT K TPOPHIBHOMY LUKITY
0011e00pa3oBaTeIbHBIX TUCIUTUINH.

Ilenwro 1 3a7aueit AUCHMUILIMHBI SIBJISTFOTCS:

BOCIIUTaHME IPaXKAAHCTBEHHOCTH, HAIIMOHAJIbHOW UIEHTUYHOCTHU, Pa3BUTHE
MHPOBO33PEHUYECKUX YOSKICHHUI 00yUaromxcsi Ha OCHOBE OCMBICTICHUS] UMH
HCTOPUYECKH CIOKUBIIUXCA KyJIbTYPHBIX, PEJIUTHO3HBIX, ITHO-
HAIlMOHAJILHBIX TPAIULII, HPABCTBEHHBIX U COLIMATILHBIX YCTaHOBOK,
UJE0JIOTHYECKUX JOKTPUH;

YK-1, YK-5:

YK-1.1; YK-1.2; YK-1.3; YK-
5.1; YK-5.2; YK-5.3




pa3BUTHE CIOCOOHOCTU MMOHMMATh UCTOPUYECKYIO O0YCIIOBIEHHOCTD SIBICHUI
Y TIPOLIECCOB COBPEMEHHOTO MHUPA, OIPEEIIATh COOCTBEHHYIO MO3HUIIUIO TIO
OTHOILIEHMIO K OKPY’KAIOLIEH peaTbHOCTH, COOTHOCUTh CBOU B3IJIAbI U
MIPUHLIMIIBI C UCTOPUYECKU BO3HUKIIMMH MUPOBO33PEHUECKUMHU CUCTEMAMHY;
OCBOCHHE CHCTEMAaTU3UPOBAHHBIX 3HAHUN 00 UCTOPUH YEIOBEUECTBA,
(bopMHUpOBaHKE IIETOCTHOTO NPECTABICHUS O MECTe U posu Poccuu Bo
BCEMHPHO-UCTOPUYECKOM IPOLIECCE;

OBJIaJICHHE YMEHUSIMU U HaBbIKAMU MIOMCKA, CUCTEMATU3aLUU U
KOMIUIEKCHOTO aHaJIu3a UCTOPUUECKOM HH(pOopMaLnu;

(dhopMHpOBaHKE UCTOPUIECKOTO MBIIIICHUS — CIIOCOOHOCTH paccCMaTpUBaTh
COOBITHS U SIBJICHUA C TOUKH 3pEHUS UX UCTOPUUYECKON 00YCIOBIEHHOCTH,
COIIOCTABJIATH Pa3IMYHbIE BEPCUU U OLIEHKU UCTOPUUECKUX COOBITUIN U
JMYHOCTEH, ONpeessITh COOCTBEHHOE OTHOILIEHHE K JUCKYCCHOHHBIM
podIeMaM MPOILIOro M COBPEMEHHOCTH

B3auMocBs3b ¢ JpyrUMU TUCHMITTIMHAMU CIIEHUAIBHOCTH:

Uctopus Poccun, punocodusTpeOoBanus K MICXOTHBIM YPOBHSIM 3HAHHUHA U
yMeHu# ctyeHToB: CTyJIeHT JJOJKEH 00J1aaTh 3HaHHe 0a30BbIX
HCTOPUYECKHUX MOHITUIA U MOJIENIed HCTOPUYECKOTO Pa3BUTHUS, BEIpabOTaTh
YMEHHUE MCCIIEJ0BATENIbCKON paboThl, IPUBUTH YMEHUE CAMOCTOSATEIbHOM
paboTHI C IUTEPATypPOH, OTIPEETUTH 0A30BbIE TOUCUHBIE 3HAHUSI 110 KaXKI0H
13 310X UCTOPUYECKOTO pa3BUTHSI ApMEHUHU

UHaekc

HaumeHoBaHue

KoMnerenunun

®TA.B.01

UcTopua apmaHCKoro
Hapoga

Kypc “HUcropus apMsHCKOro Hapoja" OpeHTUPOBAH HA Pa3BUTHE Y
ClIylIaTeseil cnocOOHOCTH K OCMBICIIEHUIO UCTOPUYECKOHN IBONIIOLIUN apMsH
Ha (OHE LMBUIM3ALMOHHBIX MPOLIECCOB, a TAKXKE MPOTHOCTHYECKOTO BUACHUS
psiia IPUOPUTETHBIX HAIMOHAIBHBIX Mpo0ieM. B pamkax Kypca OCBEIarTCs
CIIEAYIOIINE TeMbI: APMSIHCKOE Haropbe KoJabl0eIh MHI0EBPOIIeHCKON
UBWIM3AMU. OTHOTEHE3 apMSIHCKOTO HapoJa, KpUTHKA TypEIKO-
azepOaifpkanckoll danbcuukanuy BaKHEHIINX Mpo0IeM UCTOpUN
apMSHCKOT'O Hapo/a, apMsiHCKasi OCBOOOJUTEIbHAS MBICHIb U IpolieMa
MOJMUTUYECKONH opueHTanuu B 17-19-oM Bekax, ApMSHCKHI Bompoc U
MEXTyHapOAHAs AUIIIOMATHS, (POPMHUPOBAHNE 1 OCHOBHBIE 3TAIIbI
JeSITeIbHOCTH apMSIHCKUX OOIIECTBEHHO -TIOJIMTHYECKUX TEUSHHI,

YK-1:

VK-1.1; VK-1.2; VK-1.3




OCBOOOIUTENBHBIX KPY>KKOB U MOJIMTUYECKUX MapTUH , IepBasi MHUPOBas
BoliHa U ApmeHud. I'eHoumn apmsaH B 3anagHoil ApmeHuu, Poccuiickue
peBomoniuu 1917rona u Apmenus, Peciyonuka Apmennn B 1918-1920rT,
coBeru3anys PecniyOnuku ApMeHHs U TeppuTopHaibHbIe podieMsl B 1920-
1921rr., npobimema Haropaoro Kapabaxa (Apuax), mpoBO3IIIAIICHUE
He3aBUCUMOCTH ApMeHuu B 1991 rony, BHyTpeHHAs ¥ BHELIHSS MOJMTHKA
PA.

B3aumocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEHUAIBHOCTH:

Uctopus Poccun, punocodpusTpeGoBaHus K HICXOAHBIM YPOBHSIM 3HAHUM U
yMeHu# ctyneHToB: CTyIeHT JoJKeH o0iagaTh 3HaHUE 0a30BbIX
HCTOPUYECKHUX MOHITHI U MOJIENIe HCTOPUYECKOTO Pa3BUTHS, BEIPAOOTATh
YMEHHE HUCCIIEI0BATENbCKON PabOThl, IPUBUTh YMEHUE CAMOCTOSITEIILHOM
paboThI ¢ TUTEPaTypOH, ONpeIeauTh 0a30BbIe TOUEUHBIC 3HAHUSA MO KaXKI0M
13 310X UCTOPUYECKOT0 pa3BUTHsI ApMEHUU

®T/.B.02

ApPMSAHCKUIA A3bIK
(cnabas rpynna)

[IporpaMmMa mpakTHYECKOT0 Kypca apMsIHCKOTO SI3bIKa JJISl CTYJCHTOB
Poccuiicko — Apmsiackoro (CriaBstHCKOT0) TOCYAapCTBEHHOTO YHUBEPCUTETA
COCTOMT M3 IIECTH pa3zenoB. IIepBblil pa3ien BKIIOYAET S36IKOBOM MaTepHall,
BTOPOH pa3jiei MOCBALICH U3YyUYEHHIO JINTEPATYPhI apMSHCKOTO S3bIKA.
OmnpeneneHHoe MECTO YAEJIEHO U3YUEHHUIO COLIMATIbHO-KYJIbTYPHOM,
npodeccuoHabHON cepe, JIMHTBOCTPAaHOBEACHUIO, IEPEBOY,
BHEayJJUTOPHOI paborTe.
B3aumocBs3bcApyrUMUTUCIUIIMHAMUCIICIINAIBHOCTH

KypC «APMSIHCKUM SI3bIK» TECHO B3aUMOCBSI3aH C TAKUMHU JUCHUIIIIMHAMU
CIELMAaIbHOCTH Kak «Pycckuii s13b1k», « IHOCTpaHHBIN SI3BIK».
TpeboBaHUSIKUCXOAHBIMYPOBHIM3HAHUHNYMEHUNUCTY IEHTOB:

M3y4YeHHEe TUCLUILIMHBI 0a3upyeTcsl Ha 3HaHUsI, YMEHHs U HaBbIKU CTYJEHTOB,
pUOOpPETEHHBIE M MU B CPEIHUX YUEOHBIX 3aBEACHUSX.

YK-3:
YK-3.1; YK-3.2; YK-3.3




