Ilpunoscenue 1 k Onucanuro
o0pazoeamenvHoll NPOPAMMBbL

AHHOTANMS TUCHUATIINH

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

I'ox Hauaaa noarorosku: 2025r.

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; VK-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,

VK-8.1; VK-8.2; VK-8.3;

b1.0.05

MaremaTnueckuit
a”Hanm3

Kypc maremarndeckoro aHanuza BOupaeT B cebe OCHOBHYIO MaTeMaTH4YecKyto 0a3y,
a TaKkKe MPUMEHEHUs ero sl QOpMYTHUPOBKH OCHOBHBIX 3aKOHOB (DU3UKHU U
BBIYUCIICHUS HEKOTOPBIX (pu3uecKrx BennyuH. Hampumep, popMyiiel MrHOBEHHOMH
CKOPOCTH, MTHOBEHHOH YCKOPEHHUSI, KOOPAMHAT LEHTPA TSLKECTH, MACChl U T. 1.

B pamkax kypca y Oymymiero uHkeHepa J0DKHa BEIpaboTaThCs HABBIKA HAYYHOTO
MBILUIEHHS], TIO3BOJISIIOIIEH KOPPEKTHO C(hOpMyTUPOBATh U PELIATh TEXHUIECKUE
3aJa4u, OPUCHTUPOBATHCS B CTPEMHUTEIBHOM [TOTOKE COBPEMEHHON HayYHOH U
TEXHUYECKOW HH(POPMAIIHH.

B3anMocBA3b ¢ APYTUMH AUCHHUIJIMHAMH CTIENMATBLHOCTH:

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

TpebdoBaHusl K MCXOAHBIM YPOBHAM 3HAHMI U YMEHUIl CTY1eHTOB:

[IxonpHBIN Kypc MaTEeMaTHKH, JIMHEHHOHN areOpy M aHATUTHYECKOI TeOMETPHH,
apaJuIeIbHBINA KypC

YK-1, YK-2, OIIK-1,

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

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,
T1K-4;

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,

b1.0.07

dusnka 2

B pamkax kypca “OneKTpruuecTBO U MArHETU3M ~ U3Y4arOTCs OCHOBHBIEC 3AKOHBI
3JIEKTPUYECTBA U MarHeTU3Ma, a UMEHHO: 3aKoH Kynona, 3akoH buo-CaBapa-
Jlanumaca, 3aK0H 371€KTPOMAarHUTHON MHAyKIMK Papanes.

Uzyuarotcst MaTeMaTHueckre 0000IIEHHS ITUX 3aKOHOB, 2 UMEHHO: TeopeMa ["aycca
B mudhepeHInaNbHON 1 HHTETpaIbHON hopMe, a Tak jKe TeopeMa O MUPKYIISAIINU
BEKTOpa MarHUTHOM HAIPSDKEHHOCTU. BBOAUTCS MOHATHE TOKA CMEIICHMSI U HAa 9TOU
OCHOBE TMOJIY4al0TCs ypaBHEHUs1 MakcBeiia B MHTerpaisHoi u auddepennuanbHoit
thopme.

WzyuatoTcst aneKTpudecKrie 1 MarHUTHBIE CBOMCTBA MaTE€PUAIIOB, A TAKXKE JBIKEHHE
3apsKEHHBIX YaCTHUI] B 3JIEKTPOMArHUTHOM TOJI€.

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 MaTEMaTUKH, NApajlIeNIbHBIN Kypce BhICIIEH MaTEMAaTHKH,
MeXaHUKa

YMETh pelaTh HeCIoXKHbIe (pr3ndeckue 3a/1a4n Ha MIKOJIBHOM YPOBHE, OOBSICHUTH
mpocTble PU3NUECKUE SBICHUS U BIaJeTh: METOAaMH MIPOCTEUIINX U3MEPEHHH,
anmnapaToM MIKOJBHOIO Kypca MaTEMaTHKH, BIAJIETh OCHOBBIMBI BEKTOPHOI'O aHAJIN3a

OIIK-1, OIIK-2, OIIK-3, IIK-3,
T1K-4;

OIIK-1.1; OTIK-1.2; OITK-1.3;
OIIK-2.1; OTIK-2.2; OTTK-2.3;
OIIK-3.1; OTIK-3.2; OTTK-3.3;
TK-3.1; TIK-3.2; [1K-3.3;
TIK-4.1; TIK-4.2; TIK-4.3,

b1.0.08

dusuxka 3

B kypce n3naratoTcsi OCHOBBI TEOPUH 3JIEKTPOMArHUTHBIX BOJIH Ha OCHOBE
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

OIIK-1, OIIK-2, OIIK-3, T1K-3,
T1K-4;

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,

b1.0.09

dusuka 4

Kypc “AromHuas pusuka” sBisieTcs OCHOBOH I U3yUYCHHUS CTICUATBLHBIX
JUCIUIIINH «DU3MKa MOITYIPOBOIHUKOBY, «Du3uka TBepaoro tena», «Ksanronas
ONTHYECKas dIEKTPOHNKa», «CriekTpockonus» «HennueitHas onTukay, a Takke
pa3zena KanToBas mexanuka Kypca OCHOBBI TeopeTHdeckol pusnku.BeiBoautcs
¢dopmyna pacnpenenenus [InaHka Ha OCHOBE €r0 KBAHTOBOM THITOTE3bI, JaETCS
oObsicHeHue siBieHus GoTtodddhexra Ha OCHOBE TMIOTE3bl DUHIITEHHA, a TaKKe
BBIUHCIISETCS CIIEKTP FAPMOHUYECKOTO OCIMIUIATOPA M 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. [laroTcst cBeJeHNs: O CTPOSHUH MOJIEKYII, H3Y4at0TCsl OCHOBHBIE
0COOEHHOCTH 3JIEKTPOHHBIX, KOJIeOaTeNbHBIX U BpalllaTeIbHbIX CIEKTPOB. [laroTcs
OCHOBHBIE CBEICHHA O CTPOSHHH Apa U ero SHepreTUKH. M3ydaroTcsa MexaHu3Mbl
pacnaza sipa v U3JaratoTcs OCHOBHBIE UIEN 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 YMEHUIl CTY1eHTOB:
CoOTBETCTBYIONIHIA Pa3Jiell IKOJILHOT'O Kypca, OCHOBBI JIMHEHHO anreOpel,
MaTeMaTHYECKOTI'0 aHaIN3a, METOJJOB MaTeMaTHYeCKOH (U3HUKH, OCHOBHBIE
MPUHLMIIBI KJIACCHYECKOH MEXaHUKH, MOJIEKYJIIPHON (DU3UKH, SIEKTPOMarHeTu3Ma 1

OIIK-1, OITIK-2, OTIK-3, TIK-3,
T1IK-4;

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,




OIITUKH, NPUMCHATH 3TH 3HAHUS IIPpH PCHICHUH 3a/1a4 U BJIaA€Th MECTOJaMU
(l)I/ISI/ILIeCKOFO MBIIIJICHUSA. .

b1.0.10

Teopernueckas
MEXaHUKa

B nepBoii wactu kypca “ TeopeTuueckas MexaHHKa” U3ydyaroTcs Haubosee oomue
(hOpMYJIMPOBKY OCHOBHBIX 3aKOHOB MEXaHHKH: ypaBHeHUs Jlarpamka, ['amuipToHa,
lNamunmsToHA-AK0OM. BBOMMTCS MoHsATHE (ha30BOTO 00BEMa, POPMYIHpyeETCs
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 I'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 AUCHHUIJIMHAMY CTIENMATIBHOCTH:

Mexannka u MOJEKyIsipHas (r3nKa, DIEKTPUIECTBO  MarHeTn3M, ONTHKa,
ATtomuast ¢uznka, OcHOBBI TeopeTuueckor pusnku 1.2, Maremarndeckuil aHanms,
AHanuTH4ecKas TeOMeTpus 1 JIuHeiHas anreopa, MeTonbl MaTeMaTHYeCKOH (PH3HKH.
TpeGoBaHUA K HCXOAHBIM YPOBHSIM 3HAHMI M YMEHHUIl CTYI€HTOB:

JMHEHHas anre0pa, MaTeMaTHUYECKUI aHaN3, KOMIUICKCHBIH aHalli3 OCHOBHBIC
MPUHIMITEI KJIACCUYECKON MEXaHUKH, MOJIEKYJIAPHOHN (DU3KKH, 37IeKTpPOMarHeTu3Ma 1
OIITHKH, NPUMEHSATH 3TH 3HAHUS IIPU PELICHUH 337a4 U BIaJeTh METOIaMH
(pU3UUECKOr0 MBIIIICHHUSL. .

OIIK-2, OIIK-3, OIIK-5,

OIIK-2.1; OTIK-2.2; OIIK-2.3;
OIIK-3.1; OTIK-3.2; OIIK-3.3;
OIIK-5.1; OIIK-5.2; OIIK-5.3;

b1.0.11

Bgenenue B
KBAaHTOBYIO MEXaHUKY

B nmanHOoM Kypce BOASTCA TOCTYJIaThl KBAaHTOBOM MEXAHUKM W MaTE€MaTHUYECKUN
anmapar, OCHOBaHHBIA Ha IOHATUM orepartopa. M3ydaercs NnpenesbHblil Iepexos OT
KBaHTOBOW MEXaHUKH K KIACCHUYECKOW, a TaKKe KBA3HUKIACCHUECKOE MPUOIIMKECHHE
s peweHust ypaBuenust lpenunrepa. [IpuBoasitcss TOUHbIE pELICHHs] YpaBHEHUS
llpenunrepa s aromMa BOAOpPOAAa M TapMOHHUYECKOTO  OCHMJLISATOpA.
Brogsrcst npubamkeHHBIE METOABI PEIICHUS 3a/1ad KBAaHTOBOW MEXaHUKH: TEOPHS
CTallMOHAPHBIX BO3MUYILIEHUH, TEOPHUS HECTAIIMOHAPHBIX BO3MYIIeHH U bopHOBCKOE
npuoOIImKeHne. BBOMSITCS TMOHATHS TOXISCTBEHHOCTH YAaCTHII 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 JIEKTPOMArHUTHOM 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 MMHUMaNbHBIE 3HaHMS 1O KBAHTOBOM MEXaHUKE M KBAHTOBOMU

nHpOpMATHKE.

YMeTb: YMETh HUHTEPIIPETUPOBATE PE3YIIbTATHI U3BMEPEHUH, a TaKKe
TEOPETUIECKUX PACUETOB UCKOMBIX (DU3NYECKUX XaPAKTEPHCTHK PAaCCMOATPHBAEMBIX
CHUCTEM.

Bnagerb: VMeTp HaBBIKM [ peaM3allid  YWCICHHOTO MOJEITHPOBAHUS

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

YrimyOaeHHbIi Kype KBaHTOBOYM MexaHukH, uddepeHnmansusie ypaBHeHus, Puznka
1, ®uzuka 2, Ousuka 3, Pusuka 4, TeopeTrueckas MEXaHUKA.

b1.0.12

YrmyOneHHbIi Kypc
KBaHTOBOI MEXaHUKH

B manHOM Kypce paccMaTpHBArOTCs CIIEIIHAbHBIE BOTPOCHI KBAHTOBOH 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 JAUHaAMMKa KBAaHTOBBIX CUCTEM, TAKHX KaK JIBYX- U TPCXYPOBHEBLIC
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 MMHUMaJIbHBIE 3HaHMS 10 KBAaHTOBOM MEXaHUKE M KBAHTOBOMU

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 MOIEIHPOBAHHS
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

IIpeamer “JluckpeTHas MaTeMaTHKa W TeOprs HHPOpPMAITHH *~* BKIIOYACT OCHOBHBIC
IIOJIOXKEHHUS PAAa MAaTEMaTHIECKUX JUCLUIUIMH (TEOPUH MHOXKECTB, KOMOMHATOPHKH,
Teopuu TpadoB, Teopun OyNeBBIX (YHKIWH, TEOPUU aNTOPUTMOB), B Kypce
JUCHUIUTMHBI W3JIararoTcsi OCHOBHBIC TIOHATHS TEOPUHU HHPOPMALINH, HEOOXOMMBbIC
IUTS TTPO(hEeCCUOHANBHON NIEATENIbHOCTH B 001aCTH MH(POPMAIIMOHHBIX TEXHOIIOTHH.
BBoauTcs nmonsTHe KonudecTBa HHPOPMALIMU U OTIPEEIIsIeTCsl SHTPOHUS Kak Mepa
CTETICHH HEeOlpeAeTICHHOCTH. PelieH psi1 Tornyeckux 3a1a4 ¢ IOMOIIBIO MOJICUeTa
nHGOPMALIMN WIIM SHTpONUH. PaccMOTpeHsI 3a1auu KOAUPOBaHUs HH(POPMALIUH C
HCIOJIb30BaHUEM PAaBHOMEPHBIX U HEPaBHOMEPHBIX KoJ0B. IIpuBoasiTCS 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, YK-2, OIIK-1,

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

b1.0.14

YucneHHble METOIBI B
¢uznke

YucneHHbIE METOBI B (PU3UKE — 3TO HHCTPYMEHTBI U aJITOPUTMBI, UCIIOJIB3YEMbIE JIJIS
MOJIETUPOBaHUS (PU3UYECKHX TIPOIECCOB U PpEIIeHHs YpPaBHEHUH, KOTOpHIE
OTHCHIBAIOT 3TH Tporiecchl. OHM MO3BOJISAIOT MOIYYUTh YUCICHHBIC PEIISHUS TaM, T
AHATUTHYECKIE METOJBI MOTYT OBITh HEIIPUMEHUMBI U CIIUIIKOM CIIOKHEI. JlaHHbBIE
METO/JIbI ITUPOKO MPUMEHSIOTCS B PA3IMYHBIX 00NACTSIX (PU3UKH, BKIFOYAs MEXAHUKY,
AJNIEKTPOIMHAMUKY, KBAHTOBYIO (DPU3UKY M aCTPO(MU3HKY, I MOJISITUPOBAHUS 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 PEIISHUI0 MPAKTHUSCKIX 3a/1a4 C UCIIOJIb30BAaHUEM
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. Axorss, OcHoBbl Uncnennsrx Meroaos, M3marensctBo 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.).

B3anmocB3b ¢ APYrUMHU JUCHUTITIHHAMM CHIEIUATBHOCTH:

KBanroBoe nporpammuposanue (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) ®opmanusm 'mebeproBa npoctpancTsa (Aupaxk - 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

YK-7,

YK-7.1; VK-7.2; YK-7.3;




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 [IpencTaBiasTh U HHTEPIPETUPOBATH COCTOSIHUE KbIOOMTOB B BUJIE
BEKTOPOB U MaTpHLL.
Baagers:
« basoBbiMu HaBbIKamMu paboTel B Jupyter Notebook;
o HaBbikamu noucka u aHanu3a nHGOpMaLMK U3 HAYYHBIX U TEXHUYECKUX
HCTOYHUKOB;
o [Ipuémamu BU3yanu3aluu pe3yibTaTOB KBAHTOBOI'O MOAEIMPOBAHHUS;
e HaBbikamu paboThI C cCTeMaMu KOHTPOJIA Bepcuid (Hampumep, Git) —
JKeNaTeNbHO.
B3anMocBs3b ¢ IPYrUMH JUCHUIIHHAME CIIENHATBHOCTH:
KBanroBas kpunrorpadus; MamunHoe o6yuenue; CTpyKTypbl JaHHBIX U
anroput™sl (Python); @yHkioHaIbHOE TPOrpaMMHUPOBAHKE
(Python & Wolfram).

b1.0.19

OcHOBBI pocCUICKON
rOCYJJapCTBEHHOCTH

«OCHOBBI POCCHUICKOW TOCYJapCTBEHHOCTH» IMPHU3BAH IMOCHIOCOOCTBOBAThH
0003HaYEHHIO CUCTEMHOTO U CBOEBPEMEHHOI'0 OTBETA HAa aKTYaJIbHbIE BHI30BbI
00pa3zoBaTeNbHON U COLUATBHOMN TMOJIMTHKE POCCHICKOTO TOCY/IapCcTBa uepe3
¢dopmMupoBaHHEe  HEOOXOAMMBIX  YCIOBMM  AJs  caMOONpEAeTeHUs M|
COLIMAIN3aluu

00y4aroluxcsi Ha OCHOBE OOUIETIPUHATHIX LIEHHOCTEW M HOPM IOBEIECHUS, a
Takke yepe3 (opMHUpOBaHME Yy OOy4arOIIMXCS Ppa3BUTOIO YyBCTBA
I'PaX1aHCTBEHHOCTH U MATPUOTH3MA.

Iean u 3apaun

OCHOBHOHM T1ENbI0 TpenojaBaHuss JAUCHUIUIMHBL «OCHOBBI POCCHUHCKOMN
roCy/apCTBEHHOCTU» SBIEeTCS (OpPMUPOBAHHE y OOYYaAIOUIMXCA CHUCTEMBI
3HAaHWW, HAaBBIKOB M KOMIIETEHLMH, a TaK)K€ LIEHHOCTEW, NMpaBWI U HOPM
MIOBEICHUS, CBSI3aHHBIX C OCO3HAHMEM IPUHAIJIEKHOCTH K POCCHUICKOMY
06HIGCTBy, pPa3sBUTHUEM YYBCTBA IMAaTpUOTU3MA U T'PAXIAHCTBEHHOCTH,
(hopMUpOBaHHEM JTyXOBHO-HPaBCTBEHHOIO M KYJbTYpHOTO (yHIaMeHTa
Pa3BUTON M LEJIBbHOW JMYHOCTH, OCO3HAIOIIEH OCOOEHHOCTH HCTOPUYECKOTO
NyTH POCCHICKOTO TOCYJapcTBa, CAaMOOBITHOCTb €ro  IOJUTHYECKOH

VK-5, YK-9, YK-10

VK-5.1; YK-5.2; VK-5.3;
VK-9.1; YK-9.2; VK-9.3;
VK-10.1; VK-10.2; VK-10.3;




OpraHu3ali U CONPSKEHHE WHIUBHIYAJIBHOIO JOCTOMHCTBA U YCIIeXa C
OOI1IECTBEHHBIM IIPOIPECCOM U MOJIUTUYECKOM CTaOMIBHOCTBIO CBOEH PoUHBI.
Peanuzanus Kypca mpeamnosaraceT IOCIEJ0BATEIbHOE OCBOCHHUE CTYIEHTaMU
3HaHUM, NPEJICTABICHUN, HAy4YHbIX KOHILECNIUH, a TaKXKe HCTOPUYECKHUX,
KYJbTYPOJIOTUYECKHUX, COLMOJIOTMYECKUX W MHBIX JAHHBIX, CBS3aHHBIX C
IpoOJIEMATUKOHN Pa3BUTUS POCCUIICKON LIMBUIIM3ALIMU U €€ rOCY1apCTBEHHOCTH
B MCTOPUYECKOM PpETPOCHEKTUBE M B YCIOBMSX aKTyalbHbIX BBI30BOB
MTOJIMTUYECKOM, SKOHOMUYECKOM, TEXHOTCHHOW X NHON IIPUPOBI.

Hcexons u3 MoCTaBIEeHHOM LEnH, Ul €€ JOCTUKEHUS B paMKaxX JACIHILINHBI
MO>KHO BBIJIEJIUTH CIIECIYIOLINE 3a1a4M:

- NIpeACTaBUTh HCTOpHI0 Poccum B €€ HENpepblBHOM LUBUIM3ALUOHHOM
W3MEPEHUH, OTpa3uTh €€ Hamboyiee 3HAYMMBIE OCOOCHHOCTH, NMPHHLMUIBI H
aKTyaJbHbIE OPUEHTUPBIL;

- PacCKpBITh LIEHHOCTHO-IIOBEIEHYECKOE cozepKaHue YyBCTBa
IPAKJAHCTBEHHOCTH W  NAaTPUOTU3Ma, HEOTACIMMOrO OT  Pa3BUTOrO
KPUTHUYECKOTO MBIIUIEHHS, CBOOOJHOIO Pa3BUTHUSI JIUYHOCTH U CIIOCOOHOCTHU

HE3aBUCUMOI'0O CYXKICHUSA 00 AKTYAJIbHOM IMOJIMTUKO-KYJIbTYPHOM KOHTEKCTE;

- paccMoOTpeTh (pyHIaMEHTaIbHBIE NOCTHIKEHHUS, M300peTeHUs, OTKPBITHS U
CBEpILICHHMS, CBSI3aHHBIE C PA3BUTHEM PYCCKOM 3€MJIM H POCCHICKOU
IUBWIN3AIMY, TPEJICTABUTh WX B aKTyaJlbHOW M 3HAYMMOM TMEPCIEKTUBE,
BOCIIUTHIBAIOIIEH B I'paXkAaHUHE TOPAOCTb U COMPUYACTHOCTh CBOEH KYJIbTYpe
U CBOEMY HaApo.1y;

- MPEACTaBUTh KIIOYEBBIE CMBICIbI, ATUYECKHE W MHPOBO33PEHUECKUE
JTOKTPHUHBI, CIIOKUBIINECS BHYTPH POCCHICKON MMBWIIM3AIMN M OTPAKAIOIIHE
e€ MHOTOHAIIMOHATBbHBIN, MHOTOKOH(PECCHOHAIBHBIH W  COJNHIAPHBIN
(oOLIMHHBII) XapaKTep;




- paccMOTpeTh OCOOCHHOCTH COBPEMEHHOW TOJUTHYECKON OpraHu3aluu
POCCHUICKOTO 00I1IeCTBa, Kay3aJbHYI0 IPUPOIY U CHEU(UKY €ro aKTyalbHOU
TpaHcopmarui, LEHHOCTHOE obecrnieueHue TPagULIMOHHBIX
MHCTUTYLHOHAIBHBIX peuieHuin " 0co0YyI0 [I0JIMBapUAHTHOCTh
B3aMMOOTHOIICHUH POCCHICKOTO TOCYJapcTBa M O0IECTBa B (eepaTuBHOM
HU3MEPECHUH;

- HCCIeloBaTh HaumOoJee BEPOSTHBIE BHEUIHHE M BHYTPEHHHE BBI3OBBI,
CTOSIIIIME ITEPE JTULOM POCCUMCKON IMBUIIM3ALUU U €€ TOCYIapCTBEHHOCTBIO B

HACTOSIIHNI MOMEHT,

0003HAYHTh KIIFOUEBbIE CLIEHAPHH €€ IEPCIIEKTUBHOTO Pa3BUTHS; -
0003HauUUTh PyH/IAMEHTAJIBHBIE [IEHHOCTHBIC TPUHITUIIBI (KOHCTAHTHI)
POCCUICKON TUBUIIM3AIMH (€IMHCTBO MHOT000pasus, CyBEepEeHUTET (CUila U
JIOBEPHE), COTIACKE U COTPYAHUYECTBO, JTIOOOBb U OTBETCTBEHHOCTD,
CO3H/IaHUE U Pa3BUTHE), a TAK)KE CBA3AHHBIE MKy COOO0I IICHHOCTHBIE
OPUEHTHUPHI POCCUNUCKOTO IIMBUIIM3AIMOHHOTO Pa3BUTHSA (TaKUe KakK
CTaOUIBHOCTh, MUCCHSI, OTBETCTBEHHOCTh M CIIPABEAIUBOCTD ).

b1.0.20

Teopust pyHKIIMOHAA
TUTOTHOCTH M METO/IBI
MOJICTTHPOBAHUS
KBaHTOBBIX CHCTEM

JaHHBII Kypc MOCBAIICH U3YYeHUIO opMatn3Ma pazpaboTtaHHOro B paborax Kona u
Xosubepra u Kona u IlIama, B KOTOpBIX OBLIO OKA3aHO, YTO BMECTO BOJIHOBOM
(yHKUMM JUIA pacdeTa OCHOBHBIX (PU3UUECKUX XapPaKTEPUCTHK MOKHO HCIIONB30BATh
ANEKTPOHHYIO IJIOTHOCTb.

Teopus Kona-11lama (Meton ¢pyHKIIMOHAA ITIOTHOCTH) JIEKUT B OCHOBE
COBPEMEHHBIX PACUYETOB AJICKTPOHHBIX CBOMCTB KOHICHCUPOBAHHBIX CUCTEM.
OcHOBHas 11eJTb IJAHHOTO Kypca COCTOHT B M3JI0KeHHH 0CHOB Teopul Kona-111ama,
obparas oco60e BHIMaHHUE Ha TPAKTUICCKUE aCTICKThI UCIIOIH30BAHUS JaHHOM
TEOPHH.

B paMkax jaHHOTO Kypca paccCMaTpUBAIOTCsl OCHOBBHI MeTO/1a (PyHKLMOHAIIA
IJIOTHOCTH, a TaKXKe MPEICTaBICHO ero JuHaMu4ueckoe o0odmenne. Taxxke Oyaer
JaHO BBEJICHHE B METOJ] KBAHTOBOIM MOJIEKYJISIPHOW AMHAMHUKH U OIIHCAHO
MpUMeHEeHne MeToa (PyHKIHMOHAIA INIOTHOCTH B TEOPUU CBEPXITPOBOJMMOCTH H
TCOPUU MarHe€Tusma.

Bzaumocss3sb ¢ APYTUMU JUCHUIUIMHAMU CIICHUAJIbHOCTH

OIIK-3, [1K-2

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




OuznuecKkre OCHOBBI ANIEKTPOHUKH, PU3HKA KOHACHCHPOBAHHOTO COCTOSHHS,
Kpucramnorpadus

TpeboBanus K UICXOAHBIM YPOBHSM 3HAHWUH U YMEHHI CTYACHTOB!

CTyIeHT T0JKEeH 00J1a1aTh 3HAHUSIMA U OCHOBAMH TPEIMETOB: | MATEMATHUECKOTO
aHaJM3a, BEKTOPHOTO aHAMM3a, AH(QepeHInaTbHBIX YPaBHEHNH, 110 00IIKUM Kypcam
(U3UKKU: 3JEKTPUUECTBO U MarHeTHU3M, ONTHKA, aTOMHAs PU3HKa; yMETh IPUMEHSTh
CBOU 3HAHUS JJIs PEILICHUs 3a/1a4 110 JaHHOMY MPEAMETY; BIaJeTh HaBBIKAMH
MPUMEHECHHUST HHTETPATIBHOTO U MU HEPEHIINATEHOTO UCUUCTICHHUS JITISI PEIICHUS
OJTHOPOAHBIX H(hepeHINAIBHBIX YPABHEHUH.

b1.0.21

dortoHHbBIC
HWHTErPATBHBIE CXEMBI

JucuuninHa mocBsieHa n3y4eHHI0 IPUHIUIIOB MOCTPOCHHUSI, HYHKIIMOHUPOBAHUS U
MpUMEHeHUs1 (OTOHHBIX MHTETpaTbHBIX cxeM (PUC) — ycTpoicTB, B KOTOPBIX IS
00paboTku u mepenaun MHPOPMAIUK UCTIONB3YIOTCA (OTOHBI BMECTO 3JEKTPOHOB.
PaccmarpuBatotcst ¢pusnyeckne OCHOBBI CBETOBOAOB, HHTEPHEPOMETPOB, (POTOHHBIX
PE30HATOPOB, a4 TAKKEC MCTOAbl MHTCTpAllMN ONTHYCCKUX KOMIIOHCHTOB Ha OJHOM
yune. Ocoboe BHUMaHHE YAENSEeTCs MaTepuajaM, TEXHOJOTMAM IPOU3BOICTBA,
MOJIETTUPOBAHUIO M COBpeMeHHbIM npuiokeHusM OUC B TenekoMMyHHUKaLUAX,
CCHCOPUKE U KBAHTOBBLIX BBIYHCIICHUAX.

OcHoBHbIE METOABI NMPOBEACHUHA 3aHATHI — JICKIIUN U MPAKTHUYCCKUC 3aHATUA.

Cnucok JiMTeparypsl:
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.

TpebdoBaHusl K MCXOAHBIM YPOBHAM 3HAHMI U YMeHHUIi CTyAeHTOB

3HaTb: OCHOBBI ONTHKM W (OTOHHMKH: 3aKOHBI OTPAXKEHHS, INPEIOMIICHUS,
uHTeppepeHuny, Aaudpakouy ¥ TNOJSApU3aluH cBeTa; [IpuHIMIBI KBAaHTOBOH
MEXaHUKH, MpUMEHHMBbIe K (OTOHHBIM MpoleccaM (HampuMep, YPOBHH SHEPIHUH,
BOJTHOBBIE (DYHKIIMH, OTIEPATOPHI)
Ymerb: IIpuMeHATh 3aKOHBI T€OMETPUUYECKON M BOJIHOBON ONTHUKH NPH PEUIEHUH
3aJ1a4; AHaAIU3UPOBATh PAaCTIPOCTPAHEHUE CBETA B BOJIHOBOJHBIX CTPYKTypax.
Bnaperb: ba3oBbIMH HaBBIKAMH TIPOBEICHHUS PAcUeTOB MapaMETPOB ONTHYECKUX
KOMIOHEHTOB (9((eKTHBHBIN MOKa3aTellb MPEJIOMIICHHS, IOTEPH, TUCIIEPCHUs H JIp.);

VK-1, TTK-13

YK-1.1; YK-1.2; YK-1.3;
MK-13.1; TIK-13.2; T1K-13.3




MeTtomamMu  ONEHKH W MOJCIHPOBaHHWS (OTOHHBIX  HWHTETPATBHBIX  CXEM;
TepmuHOIOTHEH M OCHOBHBIMH KOHIIETITUSIMU COBPEMEHHON (hOTOHHKH.

B3aumocBsA3b ¢ APYIrMMH JMCHUIIJIMHAMM CIIEHHATBHOCTH:

KganToBoe nporpammuposanue (QISKET); MammnHoe 00y4enue; CTpyKTypbI
JaHHBIX 1 anroputMbl (Python); ®yHkunonansHoe nporpammupoBanue (Python &
Wolfram), Yriy0neHnslii Kypc KBAaHTOBOW MEeXaHUKH, Teopust (GyHKIMOHANA
IUIOTHOCTU M METOAbI MOJICJIMPOBAHUSI KBAHTOBBIX CUCTEM.

b1.0.22

KBanToBas u
onTHYecKas
JIEKTPOHHUKA

KBanToBas u onTHYecKas HEKTPOHHUKA - OJJHO U3 Hanboiee ObICTPO Pa3BUBAIOIINXCS
HaTpaBJICHUI COBpEMEHHOH 31eKTpoHUKH. OHa 0a3upyeTcs Ha JOCTHIKEHHUSIX
KBaHTOBOI TEOPUH, ONTHUKH, (PU3UKH TBEPJIOTO TEJIA U TTOIYTTPOBOAHUKOBON TEXHHKH.
B kxypce m3nararorcs pu3nyeckre OCHOBEI POLIECCOB YCHIICHUS U TEHEPALHH
3JMEKTPOMATrHUTHOT'O U3ITyUEHHS, pACCMATPUBAIOTCS TPUHIIMITBI PA0OOTHI 1 OCHOBHEIC
XapaKTepUCTUKU MPHUOOPOB KBAHTOBOW M ONTHYECKOH DIIEKTPOHUKH.

B3auMocBsI3b ¢ qPyrUMHU JUCHUIUTMHAMY CHIEIUATBHOCTH:

Kypc o6mieit ¢puzuku, OCHOBBI TeopeTHUeCKOH Qu3uKH, MeToJpl MaTeMaTHIeCKOn
¢buzuku

TpeboBaHUS K NCXOAHBIM YPOBHSM 3HAHUHA U YMEHUH cTyAeHTOB: CTYIeHT JOKEH
o0naiaTh 3HAHUSIMUA H OCHOBAaMH MIPE/IMETOB:

Kypc o6mieit ¢puzuku, OCHOBBI TEOPETHUECKON (PH3HUKH,

b1.B.01

Pycckuii s13b1k 1
KyJIbTYpa peuu

[IporpamMma npakTHYECKOro Kypca pyccKoro si3bIka JJisl CTyAeHTOB Poccuiicko —
Apwmsiackoro (CaaBsSHCKOTO) YHHBEPCUTETA COCTOUT M3 SA3BIKOBOTO MaTepHaja Ha
OCHOBE TEKCTOB I10 CHIEIUAIILHOCTH VISl Pa3BUTHSI MPOGECCHOHANBHBIX U
KOMMYHHUKATHBHBIX YMEHUH U HABBIKOB CTYAECHTOB. OIpeeIeHHOE MECTO YAEIEHO
H3YYCHHUIO COIMATIbHO-KYJILTYPHOU, podeccroHanbHOU chep,
JINHTBOCTPaHOBEICHUIO, TIEPEBOTY, BHEAYy IUTOPHOM padoTe. OO1ias 3aaaua
o0yueHus cryneHToB PAY pycckomy sI3bIKY SBIISIETCS KOMIUIEKCHOM, BKJIIOYAOLIEH B
ce0st IpaKTHUYeCcKy 0 (KOMMYHHKATHBHYI0) ¥ 00pa30BaTeIbHYIO IIENH.
KoMMyHHMKaTHBHAS 1IENb SABISETCS BEAYIIEH, OHA OCYIIIECTRISETCS MyTeM
(hopMHPOBaHUS y CTYJJEHTOB HEOOXOTUMBIX SI3BIKOBBIX U PEUEBBIX HABBIKOB.
OOyueHne pedeBoi AesITeNbHOCTH pacCCMaTPUBACTCS KaK €MHBIH B3aUMOCBSI3aHHbIH
Mporiecc, MPU KOTOPOM OOparaeTcss BHUMaHHE Ha BRIPAOOTKY KakK OOITHX, TaK U
creun(pUIecKuX HaBBIKOB U YMEHHH.

B3anMocBA3b ¢ APYTUMH AUCHHUIIMHAMH CTICEHATBLHOCTH:

WHocTpaHHBIH SA3BIK, APMIHCKHUH A3BIK

TpebGoBaHusi K MCXOAHBIM YPOBHAM 3HAHMI U YMeHHUil cTyaeHTOB: CTyneHT

VK-4, TIK-12, TIK-13

VK-4.1; VK-4.2; VK-4.3;
MK-12.1; [IK-12.2; TIK-12.3
TK-13.1; IK-13.2; TIK-13.3




JIOJDKCH UMETh MPeIBAPUTEIbHBIC 0a30BbIC 3HAHUS IO IIKOJIHLHOTO Kypca apMSHCKOTO
SI3BIKA W JIATEPATYPHI, dIIeMEHTapHbIe 3HaHUS opdorpadur U MyHKTyaIHH.

b1.B.02

ApPMSHCKUI SI3BIK

[IporpaMma npakTH4decKoro Kypca apMsHCKOTO sI3bIKa ISl CTy1eHToB Poccuiicko —
ApwmsiHCKOTO (CIaBSHCKOTO) TOCYJapCTBEHHOTO YHUBEPCUTETA COCTOUT U3 IIECTH
pazzaenoB. IlepBrlil pa3aen BKIOYAET SI3bIKOBOM MaTepual, BTOPOH pa3jies MOCBAILECH
W3YYEHHIO JUTEPaTyphl apMSHCKOTO A3bIKa. OnpeieieHHOe MECTO YIENEHO U
H3YYEHHIO COLMAIBLHO-KYIbTYPHOU, MPoheCcCHOHATIBHOM cdep,
JIUHTBOCTPaHOBEICHUIO, IIEPEBOTY, BHEAYTUTOPHOH paboTe.

B3anMocBA3b ¢ APYTUMH AUCHHUIJIMHAMH CTIENMATBHOCTH:

MNHocTpansslil A3bIK, [IpakTHYECKUNA PYCCKUI SI3BIK

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

CTyneHT HoDKeH UMETh TIpeIBapUTENbHBIE 0a30BbIe 3HAHMS IO IMIKOJIEHOTO Kypca
ApPMSHCKOTO SI3bIKa ¥ IUTEPATYPHI, dIIeMEHTapHbIe 3HAHUS opdorpadun U
MTyHKTYaIlnH.

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

VK-3.1; YK-3.2; VK-3.3; ,
VK-4.1; YK-4.2; VK-4.3;
VK-5.1; YK-5.2; YK-5.3;

b1.B.03

HuddepenunansHaeie
YpaBHEHUA

OO0bikHOBeHHbBIE T PepeHIHANTBHBIC YPABHEHUSA SIBJISCTCH OAHUM U3
OCHOBHBIX IIPeIMETOB, PEN0AABAEMbIX CTYICHTAM TEXHHYECKUX
cnenquajgbHocTeil BY3-oB. Cnienuguka 310ro npeamMera cOCTOUT B €ro
OOLIMPHOCTH M TECHOM CBSI3M C TeOpHii NpeaesioB, Teopuil pyHKumi,
Au(ppepeHHuATbLHBIM HHTErPAdbHBIM HCYUCICHUAMH, TEOPHEH PAIOB.
BoJaee Toro, ntudpPpepeHuuaibubie ypaBHeHUS ABJIAKOTCH OAHUM M3
OCHOBHBIX HHCTPYMEHTOB MOJCJIMPOBAHNS Pa3IHYHbIX 32124
€CTeCTBO3HAHMUAI.

B3anMocBs3b ¢ APYrMMH JHCHUIIHHAME CIICHHATBHOCTH:

Kypc «IuddepeHunanbHble ypaBHEHUSD> TECHO B3AUMOCBS3aH ¢ TAKMMH
AUCHUINIMHAMH CHIenHAJIbHOCTH «KOHCTpyHpOBaHne U TEXHOIOTHS
3JIEKTPOHHBIX CPeCTB», Kak «MaTreMaTHu4ecKuil aHAJIU3,
«KomIuiekcHbIN aHAIN3Y, «/IMHelHas ajaredpa U aHATUTHYECKast
reoMeTpus»

TpeGoBaHus K HCXOAHBIM YPOBHSAM 3HAHMI M YMEHMH CTY/ICHTOB:

JJIS1 OCBOEHMS QUCHUILIHHBI «/{nddepennunanbabie ypaBHeHHA»
CTYCHTbI HCNOJIb3YIOT 3HAHUSI, YMEHHS U HABBIKH, CQOPMHPOBaHHbIE
NP U3YYEeHHUH CJIeAYIOLIMX JUcUMIINH: «/InHeliHas anredpa u
aHAJIMTHYECKAs reoMeTpus», «MexaHuka»

YK-1, YK-2,

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




b1.B.04

MammaHOE 00ydeHne

JaHHbIi Kypc 3HAKOMHUT C 0a30BOM TEPMUHOJOTHEH M KOHIIETIIHUSAMH MAIIMHHOTO
oOydeHus: KIACCU(PHUKATOPHI, KIACCHYECKHWE JMHEWHBIE METOAbl PETrpeccuu —
JIOTUCTHYECKAS ¥ JTMHEHHAS PErPECCHH, KITaCCU(DUKAIIUH: JIOTUCTHYECKAS PETPECCHs U
JMHEWHBIN NHCKPUMHWHAHTHBIN aHaim3. lleHTpanpHas mpolOiieMa MAaITHHHOTO
oOydeHHus] 3aKIOYaeTcsl B BBHIOOpE HAWIYUIIero MeTofa Ui NaHHOW 3amadn. B
TEUECHHUU Kypca CTYACHTHI 3HAKOMATCS TaKkKe C MEePEKPECTHOM MPOBEPKOM U
OyTCTparoM, O3HAKOMSATCS C HENWHEHHBIMU Meronmamu. OcTalibHash 4YacTh Kypca
MIOCBSIIIIEHA MHUPY HENWHEHHON cTaTUCTHKH. [loka3piBaeTcs, Kak 3TH METOIbI MOXKHO
KCIIOJIb30BaTh I IMOA0Opa HEJIMHEHHBIX aJTUTHBHBIX MOJCIEH, I KOTOPBIX
uMeeTcs 0oJiee OJHOTO BXOJHOTO CUTHaja. MccieayroTcs NPeBOBHIIHBIC METOPI,
BKJIFOUasl TPYNIHPOBKY, CIydaliHBIE Jieca, MAalIMHBI OTIOPHBIX BEKTOPOB — HAOOP
ITOXOJIOB UL BHITIONHEHUS KaK JMHEWHOH, TaKk W HEMWHEWHOH KiacCUpUKAIIH.
PaccmaTpuBaeTcs Takke Tiy0okoe 00yUeHUE — MOAX0]] K HeJTMHEHHOUN perpeccuu u
KJIACCU(UKAIIH, KOTOPOMY B ITOCIIEIHIE TOBI YIEISIETCS MHOTO BHUMAHHS

OcHOBHEBIE MCTO/bI ITPOBCACHUA 3aHSATHH - JICKIIMU, TPAKTHYICCKUEC 3aHATHUA.

Crmcok uTepaTyph:
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 YPOBHSIM 3HAHW M YMEeHHUIi CTYI€HTOB

3HaHMe: BBOJHBIX KypCOB MO0 MaTeMaTUYECKOMY aHAIM3y, KOMIUIEKCHOMY aHaJU3y,
JUHEHHOH anredpe, TeH30pHOH aredpe, KBAHTOBON MEXaHHUKeE.

B3aumocBa3b ¢ APYrUMH THCHUIIJIHHAMME CTIENHATBHOCTH
KsanToBoe nporpammuposanue (QISKET); CTpyKTypsl JaHHBIX U allTOPUTMBI
(Python); ®ynkmonansHoe nporpammupoanue (Python & Wolfram).

YK-2, TIK-2:

VK-2.1; YK-2.2; VK-2.3;
IK-2.1; [IK-2.2; [IK-2.3

b1.B.05

KBanroBas
TEJIIEKOMMYHHUKAIUA

Kypc 1o kBaHTOBOI Te1eKOMMYHUKAILIUU YTIIyOJIe€TCs B IIepecevyeHne
KBaHTOBOM MEXaHUKU U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, IIPEIOCTaBIIASA
CTYyJIEHTaM IIOJTHOE IIOHUMAaHHE KBAaHTOBBIX COCTOSIHUM, 3aIyTAHHOCTH U
cynepno3uiy. OCHOBHOE BHUMAHUE YIENSETCS NIPUMEHEHHUIO 3THX

VK-2, TIK-1, TIK-2;

YK-2.1; YK-2.2; YK-2.3;




IIPUHIOMUIIOB B 3aIIMIICHHBIX CETAX CBA3HU IMOCPEACTBOM er’Iy6J’IeHHOFO
HCCIIEI0BaHMs POTOKOJIOB KBAaHTOBOTO pacipeneieHus kinoueit (QKD),
takux kak BB84 u E91. YueOnas nporpamMma oXBaThIBaET Ieperavy
KBaHTOBOH MH(opMaIuu yepe3 GOTOHBI U ONITOBOJIOKHO, MHTETPAITUIO
KBAHTOBBIX TEXHOJIOTHH C CymeCTBYIOHleI T eHeKOMMYHHKaHHOHHOfI
UHPPACTPYKTYPOH, a TaKke IpoOIeMbl, KOTOPBIE CTABUT 3Ta HHTEIPAIIHSL.
Kpome Toro, Kkypc paccMaTrpuBaeT HOBBIE TEXHOJIOTHHU U OyIyIIne
NCPCIICKTUBLI B 3TOU O6HaCTI/I, 4TO ACJIACT €ro NACAJIIbHBIM JJI CTYACHTOB U
CIICINAaJINCTOB B o0acTu (1)I/ISI/IKI/I, HHXXCHCPHUU U PIH(l)OpMaTI/IKI/I, KOTOPBIC
CTPEMITCA paClIMPUTh CBOW 3HAHUSA B O6HaCTI/I S3allMUIICHHBIX CUCTEM CBA3HU.
OcHOBHEBIE MCTOJbI IIPOBCIACHHA 3QHATUMH - JICKOHHU, ITPAKTUYICCKUC 3aHATUSA.
Crnucok nuTeparypsl:

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

TpeboBaHMsI K HCXOAHBIM YPOBHSM 3HaHUIM U YMEHUI CTYIEHTOB

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

YMeTb: YMETh HHTEPIPETUPOBATH PE3YJIBTATH U3MEPEHUMN, & TAKKE
TCOPCTUUCCKHUX PACUCTOB UCKOMBIX q)HBH‘ICCKI/IX XapPaKTCPUCTHK
paccMOaTPUBAEMBIX CHCTEM.

BJ'IaIIeTLZ HMmeTh HAaBBIKU IJIg peajin3daliliy YUCJICHHOT'O MOJICIIUPOBAHUA
KBAHTOBBIX ITPOLECCOB, IMMPOTCKAIOIMINX B KBAHTOBBIX CUCTEMAX
B3auMocBs3b ¢ APYIruMHy JUCHUIIIIMHAMU CIICHUAJIbHOCTHU

KBanrtoBoe nporpammuposanue (QISKET); Mamunnoe o0yuenue;
CrpykTyps! AaHHBIX 1 anroput™el (Python); ®@yHnkunonansHoe
nporpamMmmuposanue (Python & Wolfram).

IK-1.1; ITK-1.2; ITK-1.3;
[K-2.1; [1IK-2.2; [IK-2.3




b1.B.06

KBanrtoBas
Kpunrorpadus

KBanToBas kpunrorpadust — 3T0 00J1aCTh HayKH, HaXOIAIIasACs Ha
nepeceueHN KBaHTOBOW (PU3UKU M KpUNTOrpaduu, B KOTOPOI HCHOIB3YIOTCS
KBAaHTOBBIE CBOMCTBA YaCTHI] (HAapUMep, CyNepHO3ULIUs U 3al1yTAHHOCTD) JUIs
obecrieyeHus abcoOTHO Oe30MacHOM nepenayn HHPOpPMaLnu.
OcHoBHBIC METObI IPOBEICHUS 3AHATHH -JICKLUH, IPAKTUYCCKUE 3aHATHS.
Cnucok JuTeparTypbl:
1.Nielsen M.A., Chuang I.L.Quantum Computation and Quantum Information
— Cambridge University Press, 2010.
TpeGoBaHus K MCXOAHBIM YPOBHSAM 3HAHUI U YMEHHUI CTYJAEHTOB
3HaTh:
© OCHOBBI KBAaHTOBON MEXaHUKHU (IPUHLUI CYIIEPIO3ULIUU, 3aITyTAHHOCTD,
HU3MEPCHHE).
e [TpuHIMIIBI KTacCHUecKOM kpunTorpaduu (CMMMETPUYHbIE U
ACHMMETPUYHBIE CXEMBI IU(PPOBAHHS).
e [IpoTokosbl KBaHTOBOTO pacnpezaeneHus kiaodeit (BB84, E91, B92).
® YIpo3bl CO CTOPOHBI KBAHTOBBIX BBIYMCICHUH [ KIIACCHYECKOU
KpUnTorpaduu.
e TexHMUYECKHE aCEeKThI NTepeladl KBAHTOBBIX COCTOSHUN ((POTOHHBIE
KaHaJbl, OITOBOJIOKHO, CITyTHUKH).
Ymers:
e AHaIM3UpOBaTh pabOTy KBAHTOBBIX KPUNTOrpapUUECKUX MPOTOKOJIOB.
e OGHapyX1BaTh aTaK1 Ha KBAHTOBbIE KaHAJIbI (aTaku THMa "intercept-
resend"”, "photon-number splitting™).
¢ OLIeHNBAaTh YPOBEHB 3AIIUIIEHHOCTH KaHAIA CBA3H NPU HAINYUU
KBaHTOBOT'O pacIpe/ieleHHs] KITIoueH.
o [I[pumeHsATh MaTEMaTUUYECKUI anmapar JUHEHHON anreOpsl U TEOPUU
BEPOATHOCTEH sl aHaIM3a KBAHTOBBIX CHCTEM.
Baaners:
e HaBbikaMu MoJ1eTMpoBaHUs MPOCTEUIINX KBAHTOBBIX TPOTOKOJIOB
(manpumep, B Python u QUTIP).
e MeTo/1laMu BU3yanu3ali KBaHTOBBIX cocTOsiHUH (ceprl brioxa, maTpuiisl
IJIOTHOCTH).

YK-2, TIK-2:

VK-2.1; YK-2.2; VK-2.3;
IK-2.1; [IK-2.2; [IK-2.3




e lHCTpyMeHTaMU aHali3a OMMUOOK U yCTOWYMBOCTH KPUITOIpapHUECKUX
CXeM.
¢ bazoBbIMU TIPUHIMITAMU PaOOTHI C KBAHTOBBIMHU I'€HEPATOPAMU CITyYaiHBIX
qrcen U POTOHHBIMU JETEKTOPAMH.
B3aumocBsI3b ¢ APYrUMH TUCHUIITTHHAMH CTIENMAILHOCTH:
KBanToBoe nporpammuposanue (QISKET); MamuuHOe 00y4eHwHe;
CtpykTypsl AaHHBIX B anroput™el (Python); ®@yHknronaasHOE
nporpammupoBatue (Python & Wolfram).

b1.B.07

OneKTUBHBIE KyPCHI 10
(m3HUecKoi KyIbType

3aHATHSA (PU3NUECKON KYJIbTYPOU U CIIOPTOM MPOBOASTCS HE TOJIBKO JJIs
YKPEIUIEHUS 310POBbs, BCECTOPOHHETO Pa3BUTHS U CIOPTUBHOIO
COBEPIIICHCTBOBAHMSI, HO U B IIEJISAX OBJIAJICHUS HABBIKAMU MPOQECCUOHATBLHO-
MPUKJIATHON (PU3UYESCKON TOATOTOBKH IS Oy IyIIei MPOU3BOAUTEILHON
JEeSITeTHOCTH, a Takxke (OPMHUPOBaHUS OTPEOHOCTH B PETYIISAPHBIX 3aHATHIX
(hM3UIECKUMH YIIPAKHEHUSIMH U CIIOPTOM.

VK-7, YK-8:

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

b1.B.08

KganroBas teopus
TBEPJOTO Teja

JlaHHBII Kypc OXBaThIBAET LIEJIBIM Psil BOIIPOCOB CBSA3aHHBIX C 30HHON
CTPYKTYpPOI TBEPABIX T€N , JIEKTPOHHBIMHU U (POHOHHBIMHU ITPOLIECCAMU
MIPOUCXOJAIIMMHU B TBEpAbIX Tenax. Ocoboe BHUMaHuE yensieTcs
MIPUMEHEHHIO Pa3JIMYHbBIX METOJOB KBAHTOBOMEXaHNYECKOIO OMMCAHNUS, KaK
OJIHOYACTUYHBIX, TAK U MHOIOYACTHUYHBIX COCTOSIHUI B TBEpPABIX TEJaX.
VY4eOHbIi MaTepual 3TOro Kypca HIMPOKO UCTONb3yeTCs PU MPenojaBaHuu
TaKUX JAUCLUUIUIMH, Kak “HaHoanexkTpoHuka”, “MaTtemaTnueckue MoJeNn
IEKTPOHHBIX CUCTEM U T.1..

B3aumocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEHUAIBHOCTH:

®u3suka tBeporo Tesna, OCHOBBI TEOpEeTHUECKON (hr3KUKHU, MeTo bl
MaTeMaTH4eCKON (U3HKH.

TpeboBaHMsI K UCXOAHBIM YPOBHSIM 3HaHUI U YMEHUH CTYIEHTOB:

CryneHT gomKeH 001a1aTh 3HaHUSAMU U OCHOBaMHM npeaMeToB: dusuka
TBepaoro Tena, OCHOBHI TeopeTHUecKon (pu3nKku, MaTemMaTndeckre MoJeNn
ANEKTPOHHBIX CUCTEM

VK-1, TIK-1, [TK-3:

VK-1.1; VK-1.2; VK-1.3;
TK-1.1; TIK-1.2; TIK-1.3;
TK-3.1; TIK-3.2; TIK-3.3

b1.B.09

IIporpamMmmupoBanue
B (pu3uKe

[IporpamMupoBanue B pu3nKe COCTABISET HEOTHEMIIEMYIO YaCTh COBPEMEHHON
(yHIaMeHTaIbHON U NPUKIATHON HAyKH, TPUUYEM 10 BAXKHOCTU OHO PUOIIKAETCS
JKCIIEPUMEHTAIBHBIM U TEOPETUYeCKUM MeToaM. [losTomy Oy myiue HaydHbIe
pabOTHUKY, HH)KEHEPHI U MPEIoIaBaTeIn 0053aTeIbHO TOJDKHBI BIaJeTh

YK-2, YK-6, I1K-2,
MK-11,

YK-2.1; YK-2.2; YK-2.3;




TEXHOJIOTHEH KOMIIBIOTEPHOTO0 MOJIETMPOBAHHSA, YMETh MCCIIEA0BATh Pa3INIHbIC
(bn3nyeckue SIBIEHUS ¥ MPOIECCHI C IIOMOIIHI0 KOMITBIOTEPA.

OcCHOBHOE BHHUMaHHUE OYIET YJICICHO PAaCCMOTPEHUIO POTPaMM, UCTIOIb3yEMBIX B
Hay4HbIX Beruncienusx — Julia language, Python u Wolfram. B Hux peannu3oBanbt
KJIACCUYECKHE YUCIICHHBIE AJITOPUTMBI PELICHUS] YPABHEHUH, 3a/1a4 JINHEUHON
anreOphl, BEIYUCIICHUS OINPEICIIEHHBIX HHTETPAJIOB, alllPOKCUMAIIUY, HHTEPIIOJISIINS,
penienus audepeHIaTbHBIX YPABHEHUN U UX CUCTEM, TAKXKE Y 3TUX MPOrPAMMBI
€CTh BO3MOYXKHOCTh BH3YaJIM3aIMH IBYMEPHBIX U TPEXMEPHBIX TAHHBIX.

OcCHOBHbIE METO/IbI TPOBEJICHNS 3aHATUH, JIEKLIUH, TPAKTUUECKHE 3aHATHSL.
CHOHCOK IUTEPATYPBL: COACPKUT 3 HAUMEHOBAHUN KHUT.

TpeboBaHUS K NCXOAHBIM YPOBHSM 3HAHUHA U YMEHUH CTYACHTOB

3Hath: OCHOBBI IPOTPAMMHUPOBAHUS

Yumets: [IporpammupoBats Ha TF000M TEKCTOBOM pEAaKTOPE

Bnagets: OcHoBamu nHbopMaTuKu. CTaHIAPTHBIC S3BIKK POTPAMMHUPOBAHUSL.
B3aumocBa3b ¢ ApyrUMHU TUCHUIUIMHAME CIIEUAIbHOCTH:

KBanroBas unpopmatuka; KantoBoe nporpammupoBanue (QISKET); MammnHoe
o0yuenue; CTpyKTypbl JaHHBIX U anroputMbl (Phyton); @yHkinnoHaapHOE
nporpammupoanue (Phyton & Wolfram).

YK-6.1; YK-6.2; YK-6.3;
K-2.1; IK-2.2; TIK-2.3;
MIK-11.1; IK-11.2; K-11.3,

b1.B.10

JluHeiinas anredpa

Kypc conepxut ocHOBHBIE pa3Jesibl TEOPUU MATPHL] U ONIPEAETUTENEH, CUCTEM
JTUHEHWHBIX ypaBHEHUH, BEKTOPHOH aireOpbl, TMHUN U IOBEPXHOCTEH TIEPBOTO
BTOPOTO MOPSIIKA, TMHEHHBIX W OBKJINUOBBIX IPOCTPAHCTB, KBAIPATHIHBIX (HOPM.
Jlornueckas CTpyKkTypa Kypca TaKoBa: CHayaJla U3J1aracTcsi TEOpUsl MaTpull, IpH TOM
Hapsy ¢ YUCIOBBIMU MAaTPUIIAMH BBOAMTCS U IIUPOKO NMPUMEHSETCS IOHATHE
MaTPUYHBIX MaTPUI] U HApsILy C DJIEMEHTapHBIMH MTPe0Opa3oBaHUSIMU BBOAUTCS H
HIMPOKO MPUMEHSIETCsI TIOHITHE SKBHBAJICHTHBIX IPE0OPa30BaHNHN — KaK KOMITO3HITUH
3JIEMEHTapHBIX peobpa3oBanuid. [locneaHee moHATHE paccMaTpUBAETCS Kak
YaCTHBIN CIy4ai KOMITO3UIIMHA OTOOPaKEHNH C MCITOJIb30BAHUEM PE3YIIHTATOB
TEOPUHU OTOOPAKEHHIA.

[Tocne Teopun MaTpuIl U3NIaraeTcs TEOPHs ONpPEAETUTENEH, IPH 3TOM, TOHATHE
OIIpEJEIUTEIS BBOJUTCSA UCKIIOUYUTEIBHO IPUMEHUTENILHO K MAaTPULIE, T.€. KaK
(hyHKIMS, 3a1aHHAs] HA MHOXKUCTBE KBaIPATHBIX MaTPHII.

Crnenyromuii pa3aen Kypca — CHCTEMBI IMHEWHBIX YPaBHEHHUN — €CTECTBEHHBIM
o0pa3zom 0a3upysch Ha NPEABIAYIINX, HAPSAY ¢ COOCTBEHHOW LIECHHOCTBIO,
[IOKA3bIBAET aKTYaJbHOCTh U3YUYEHUs] TEOPUU MATPUILL U OIPEAEITUTENIEH.

YK-1, VK-2,

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




Jaiee B Kypce cnemyeT pa3aen BEKTOPHOU anreOpsl, IMHUHN U TOBEPXHOCTEH 1-T0 1
2-ro nopsanka. [1pu u3/10KeHNH IPSMBIX U TNIOCKOCTEH 3HAYNTEIBHOE BPEMSI
MIOCBSIIIIEHO CBSI3M pacCMaTPUBAEMBbIX ITOHATHH U OTHOLIEHUN C TEOpHUEH CHCTEM
JINHEUHBIX YpaBHEHUI.
Teopust TMHEHHBIX U 3BKJIUIOBBIX IPOCTPAHCTB U3JIAraeTcsi Kak €CTECTBEHHOE
000011IeHIe TEOPUU MATPUI] ¥ BEKTOPHOH anreOpsbl.
[Nocnenuuii pazaen — KBaApaTuyHble (OPMBI — H3JIATaeTCs OYEHb KPaTKo — B 00beMe,
HEO0XOIMMOM JUISI OCBOCHUS TEXHUKH IIPUBEICHNUS KPUBBIX U IOBEPXHOCTEH BTOPOIO
nopsaiKa K KaHOHUYCCKOMY BUY.
Hapsny ¢ nznosxeHueM JOrHuecky HEeNbHOT0 KOMITIeKca MOJI0KEHUH TaHHOTO
pas3zena BeICLIEH MaTeMaTUKU, Kypc OPHEHTUPOBAH C OHON CTOPOHBI — Ha
MTOBBIIIIEHHE O0IIe MaTeMaTUIECKON KYJIbTYpHI CITyIIAaTeNIeH, a ¢ qPyTroil CTOPOHBI —
Ha ()OPMUPOBAHHUE Y HUX YCTOWYMBOI'O MPEJACTABICHUS 00 aKTYaJIbHOCTH
H3JaraeMbIX IOJIOKEHHH, a TAK)Ke BBIPA0OTKY YMEHHUH U HABBIKOB IPUMEHEHUS 3THX
TMIOJIOKEHUH Kypca B m30paHHOM CTYICHTaMU CIICIIUAITBHOCTH.
Bzaumocss3s ¢ APYTUMU JUCHUIUIMHAMHU CIICHUAJIbHOCTHU !

MareMaTudyecKuii aHaJIU3
TpeboBaHUS K NCXOAHBIM YPOBHSM 3HAHHUHA U YMEHUH cTyAeHTOB: CTYIeHT JOKEH
o0najaTh 3HAHUSMHU U OCHOBaMH IpeaAMeTa:

IIKOJIBHBIA KypC MaTeMaTHKH

b1.B.11

CTpyKTYypBl JaHHBIX
U aJITOPUTMBI

(Python)

Ha stom kypce Oynem o6CcyxkaaeT B3auMOCBA3b MEXKIY CTPYKTYpaMH JaHHBIX
U aJITOPUTMaMH B KOHTEKCTE KBAHTOBOM (DU3MKH, UTO MPEIOCTABISET
CTYZICHTaM YHUKAJIbHYIO BO3MOKHOCTB TIOHSITh, KaK IMPHHIIUIIBI KBAHTOBOM
(¢u3MKN MOTYT OBITh IPUMEHEHBI [Tl PELICHUS CI0XKHBIX BBIYMCIUTEIbHBIX
3agad. B kBaHTOBOI (hr3MKe U3ydaeTcs MOBEICHUE YaCTHI] HA KBAaHTOBOM
YPOBHE C MCIIOJIb30BaHHEM KBAaHTOBOM MEXaHUKHU, B OTJIMYHE OT
kyaccuueckoi ¢puszuku. CoBpeMeHHbIE KOMIIBIOTEPHI TTO3BOJISIOT
OCYIIECTBIISATh KBAHTOBBIE BBIYMCICHHS, YTO OTKPHIBAET HOBBIE MEPCIIEKTUBBI
JUTSL PEIICHUS CIIOKHBIX 33144 U ONTHMH3AIAN aJITOPUTMOB.

B sTOoM Mozysie cTy1eHThI TO3HAKOMSTCSL C OCHOBHBIMU HMOHSTUSMHU
KBaHTOBOH (PM3UKHU U €€ OTIMYUAMHU OT Kiaccuueckoi pusuku. Ocoboe
BHHUMaHUE yJIesieTcs KBAaHTOBBIM OUTaM (KblOOUTaM) U KBAHTOBBIM
perucTpam, CuneuaJIbHbIM CTPYKTYpaM JIaHHBIX JJI KBAHTOBBIX BBIUMCICHHM.

MK-2,

MK-2.1; IIK-2.2; IIK-2.3




Taxoke OyyT U3y4eHbI OCHOBHBIE aJITOPUTMbI KBAHTOBBIX BBIYMCIICHHI, TAKHE
kak anroput™m lllopa mas pakTopuzanuu 6ONBIINX YUCEN U AITOPUTM
I'poBepa /i moKcKa B HEYNOPSIOUYCHHBIX 0a3aX JaHHBIX...

CryIeHThI TakKe MoJIydaT NPeICTaBIEHUE O TOM, KaK KBAHTOBBIE
BBIYHCIIEHUS OTJIMYAIOTCS OT KJIACCUYECKUX U KaKU€ y HUX MPEUMYILECTBA U
orpaHu4eHusi. OHU CMOTYT U3YYUTh IPUMEPBI PEATbHBIX KBAHTOBBIX
JIITOPUTMOB, UCIIOJIb3YEMBIX B COBPEMEHHBIX HCCIEAOBAHUAX U TEXHOJIOTUSX.
Kpowme Toro, npenmer npeocTaBUuT CTyI€HTaM IOHUMaHUEe BaXKHOCTU
CTPYKTYD JaHHBIX B KBAHTOBBIX BBIYHUCIICHUSX, TAK KaK 3QPEKTUBHOCTD
KBAHTOBBIX QJITOPUTMOB YacTO 3aBUCHUT OT CIIOCOOHOCTH MPEJICTaBICHHS U
00pabOTKU JaHHBIX HA KBAHTOBOM YpOBHE.

OcHoBHBIC MCTO/bI ITPOBCACHUA 3aHﬂTHﬁ, JICKOWH, IPAKTUYCCKUC 3aHATUA.

Cnucok JuTepaTyphl: COAEPKUT S HAUMEHOBAHUMN KHUT.

TpeboBaHMsI K HCXOAHBIM YPOBHSIM 3HaHUH U YMEHUH CTYIEHTOB

3Hatb: OCHOBBI IPOTrPAMMUPOBAHUS

VYmers: [IporpammupoBaTh Ha J1H000M TEKCTOBOM pelakTOpe

Bnagers: OcHoBamu nHpopmaTuku. CTaHAApTHBIE S3bIKU
IIPOrpaMMHUPOBAHHS.

B3aumocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEHUATBHOCTH:

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

b1.B.12

DYHKIUOHAJIBHOE
NPOrpaMMHpOBaHHe
(Python & Wolfram)

B nmanHOM Kypce paccMaTpuBaroTCsS BOIPOCHI HCIOIB30BAaHUS CPEIBI
Mathematica B kauecTBE CHMBOJILHOTO U YHUCJIIEHHOT'O HHCTPYMEHTA ISt
pemeHwust 3a1a4 GU3NKHA. PaccMaTpuBaIOTCSI OCHOBBI TPOTPAMMHUPOBAHUS
BBICOKOT'0 YpOBHs. B Kypce paccMarpuBaroTcs IpUMeEphl peleH s 3a/1au ¢
ucrnoiib3oBaHueM si3bika Wolfram u3 pasnuuHsix obnacteil Gu3nku:
MEXaHUKH, SJEKTPUIECTBO, KBAHTOBOM MEXaHUKE, TEOPUH TBEPJIOTO TeNa U
T.7.. [I[puMepsr paccMaTpuBarOTCs C MOPOOHBIM Pa300pOM Koja U
WCIOJIb30BAHNUS BAXKHBIX TEXHHK, TAKUX KaK ONpeieleHne PyHKIUH,

MK-2, TIK-6,

MK-2.1; IK-2.2; IK-2.3;
MK-6.1; IK-6.2; I1TK-6.3




npoueayp, mwadaoHoB u Ap. [IpeacTaBisioTcst BOMPOCHI, CBA3aHHbBIE C
CUMBOJIbHBIMU BBIYUCIICHUSIMH.

OcHoBHBIC MCTO/JbI MPOBCACHUA SaHﬂTHﬁ, JICKOWH, HPAKTUYCCKUC 3aHATHUA.

TpeboBaHMsI K HICXOIHBIM YPOBHSAM 3HAHUW U YMEHUUN CTYJIEHTOB

CTy/IeHTBI IOJDKHBI 3HATh CTAHJAPTHBIE S3bIKK porpamMmmupoBanus: Pascal,
C, C++.

B3aumocBs3b ¢ IpyruMu IUCUUIUIMHAMHU CIIEHUAIBHOCTH:

KanroBas nnpopmaruka; KsanroBoe nporpammuposanue (QISKET);
MamunHoe o6y4enue; [IporpammupoBanue B pusuke; CTpyKTYphl JaHHBIX U
anroputmsl (Phyton).

b1.B.13

Teopust
BEPOSITHOCTEH 1
MaTeMaTH4yecKas
CTATHUCTHKA

Teopus BeposTHOCTEN U MaTeMaTH4ecKasi CTAaTUCTUKA -AUCLIMIIINHA,
M3YYaroIias 3aKOHOMEPHOCTH CITyYalHBIX SIBJICHHIM, CITy9aiiHbIC COOBITHS,
CIly4aiHbIE BEJIMYMHBI, X CBOMCTBA U Ollepaluy HaJ HUMHU. MaTemaTndeckas
CTaTUCTHKA pa3padaTbiBacT MAaTEMaTHUECKUE METO/IbI CHCTEMOTH3ALNHU 1
UCIIOJIb30BAHUS CTATUCTUYECKUX JTAHHBIX JJI HAYYHBIX U IPAKTUYECKUX
BbIBOJIOB. Mat. CTaTUCTHKA ONMUPAETCSI HA TEOPUIO BEPOSATHOCTEM,
ITO3BOJIAIOILYIO OLIEHUTh HAaJIEXKHOCTh U TOYHOCTh BBIBOJIOB, I€JIAEMBIX HA
OCHOBaHUU JaHHbIX. [loMrMo o61ieMaTeMaTH4eCcKOro 3HaUYeHU s, 3TU
JUCLUIUIMHBI UMEIOT HIMPOYANIINI CIIEKTP IPUMEHEHUS KaK B €CTECTBEHHBIX
HayKax, Tak U B TyMaHUTapHbIX.

B3auMocBsI3b ¢ IpyruMu IUCHUIUIMHAMYA CIIEHUAIBHOCTH:

Matemaruueckuii aHanus, JIuneiinas anre6pa u aHalIuTHYECKasi TEOMETPUS,
JuddepenunanbHble ypaBHEHUS

TpeboBaHus K HICXO/IHBIM YPOBHSIM 3HAHUN U YMEHUH CTyJeHTOB: Jliis
YCBOEHHMSI JTaHHOM TUCHMIUIMHBI y CTYJICHTOB JI0JDKHA OBITh yCTOMUMBas 6aza
3HaHUHI U3YYEHHBIX Ha MPEIbIAYLIEM Kypce TUCIUIUIMH: MaTemaTu4ecKui
aHanu3, JIuneiinas anre6pa 1 aHAIUTHYECKAsi TEOMETPHUS,
JnddepenunanbHble ypaBHEHUS

YK-1, YK-2,

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

b1.B.14

AkageMu4ecKoe
nMcbLMo (Ha
HHOCTPAHHOM SI3BIKE)

JJis ipecTyIUIeHHs K U3YUYSHHIO TOM MPOTrpaMMBbl, CTYACHT JOJKECH BIAJCTh
ypoBHeM B-2 (upper-intermediate level). Kypc BxiarouaeT 3amanws,

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




YIPaXHEHUS, CTUMYJIUPYIOUIME U PA3BUBAIOIINE HABBIKM TUCbMEHHOMN
aKaJIEMUYECKON peur Ha aHTJIMIMCKOM SI3bIKE.

[enpr0 OCBOCHUS TUCIUTIINHBI «AKAJEMUYECKOTO MMChMa (Ha HHOCTPAHHOM
SI3BIKE )» SABJSIETCS (POPMHUPOBAHUE Y MAaTUCTPOB OMPEICIICHHOTO COCTaBa
po¢eCCUOHAIBHBIX KOMIIETEHIIUN, YTO MOAPA3yMEBAET: - pa3BUTHE U
COBEPILICHCTBOBAHHE KOMIIETEHIIMI B 001aCTH YCTHON Hay4YHOU
KOMMYHHKAITUU, HEOOX0IUMBIN TSI 3P (HEKTHBHOTO OOIIEHNUS B
aKaJIEMUYECKOM CPEIe; - pa3BUTUE YMEHHUS BbIPAXKATh UJEU B MUCbMEHHOM
BHJIE U apTYMEHTHUPOBATh UX; - PA3BUTUE U COBEPILICHCTBOBAHNE HABBIKOB
HaImMCaHUs dcce, CTaTel M aHHOTAITHM.

Cas3b ¢ npyrumu aucuuiuinHaMu. Ha sTom ypoBHe 00y4deHus 1o
BO3MO>KHOCTH M30€raeTcsi JOCIOBHBIN MMEPEBOI, TPaMMaTUYECKHUE CXO/ICTBA C
ApPMSHCKUM HJIM PYCCKUM SI3bIKaMU OOBSICHSIOTCS TOJIBKO MPU HATUYUHT
CJIOKHBIX KOHCTPYKIIHM.

B3aumMocBsI3b ¢ ApyrumMu AUCHUIUIMHAMY CIEIIUAIbHOCTHU:

[IpakTHuecKuil Kypc aHIIIMICKOIO sA3bIKa

TpeboBaHMsI K HICXOIHBIM YPOBHSAM 3HAHUN U YMEHUN CTYJEHTOB:

CryneHTsl TOJDKHBI 0071a/1aTh SI3BIKOBBIMU KOMITETeHIIMSIMU ypoBHA b-1, b 2

YK-4.1; YK-4.2; YK-4.3;
YK-5.1; YK-5.2; YK-5.3;
MK-6.1; IK-6.2; I1K-6.3;
K-9.1; IK-9.2; I1IK-9.3

b.0.15

IIpodeccnonanbubie
KOMMYHUKATHBHBIE
HABBIKH

[IpodeccrnonanbHble KOMMYHUKATHBHBIE HABBIKK — 3TO COBOKYITHOCTh YMEHHN U
CTpaTeruii, He0OXOMUMBIX JIJ1s 3P PEKTUBHOTO YCTHOTO U TTMCHMEHHOTO
B3aMIMOICHCTBUA B aKaJeMHUECKON U IPodeCCHOHANILHOM cpene. uctummnHa
OPUEHTHUPOBAHA HA PA3BUTHE HABBIKOB JIEJIOBOM NEPEMUCKH, IOJITOTOBKH U
MPOBEJICHUS TPE3CHTAIMM, HAYYHOU KOMMYHHUKAI[MX, KOMaHJIHOTO B3aUMOAEHCTBUS
Y KpUTHYECKOTO BocTpusaTus nHpopmanun. Ocoboe BHIMaHNE YENIETCS HABBIKAM
MEXIUCITUTUIMHAPHOTO OOIIEHUS B 00JIACTH BBICOKMX TEXHOJIOTHI U KBAaHTOBOU
MH(OPMATHKH.
Heab AucHMIIINHBI
dopmupoBaHKe y CTYIEHTOB TPO(ECCHOHANBHON KOMMYHHKATHBHON
KOMITIETEHTHOCTH, HEOOXOAMMOM ISl YCITEITHOW pabOoThI B MEXKTyHApOAHONW HAYIHO-
WHXCHEPHOU CpeJie, BKIIoYas yMEHHUE SICHO OPMYIIHPOBATH MBICIH, TPAMOTHO
0 OpPMIIATH JOKYMEHTAIIUIO U BBICTYIIATh TIEPE ayIUTOPUEH.
OcHOBHBIE METOBI IPOBEAECHHS 3aHIATHIA

o Jlexuuu c 3JIeMEHTaMU UHTEPAKTHUBA

o [IpakThueckue 3aHATHUS C AaHAIU30M KeicoB

YK-2, K-1, IK-2

VK-2.1; YK-2.2; YK-2.3;
NK-1.1; IIK-1.2; IIK-1.3;
MK-2.1; IK-2.2; T1IK-2.3;




e MopennpoBaHre CUTyallid ETOBOTO OOIICHHUS

e [loaroroBka M 3aiyTa Mpe3eHTaun
Tembl AucHUNIMHBI (IPUMEPHOE COAepP:KAHUE)
OcHOBHI TpoecCHOHATFHON KOMMYHHKAIINN
YcTHas HaydHAs peyb: CTPYKTYPa U TEXHUKA BHICTYTUICHHS
IToaroroBka Hay4YHOM M TEXHUYECKOU MPE3EHTALUN
Db dexTuBHAsA AeT0Bas Mepenucka (3MEKTPOHHBIE MHChMA,
COTIPOBOAUTEHHBIE TICbMa, MOTHBAIIIOHHBIEC THCHMA)
Komangnas paboTta 1 KOMMYHUKAIHsI B IPOCKTHOM JAEATENLHOCTH
AxkazieMru4ecKkast 3TUKa U KyJIbTypa OOIICHUsI
KoMMmyHHKanms B MeXITyHapOHOW PO ECCHOHATEHON Cpelie

8. IIpakTHKyM: MOJrOTOBKA COOCTBEHHOTO HAYYHOTO BHICTYILUICHUS
CnucoK pexoMeHayeMOoii JINTepaTyphl

1. H.J. I'anbckoBa, THOCTpaHHBIN S3bIK M MEXKKYJIbTypHAas! KOMMYHHUKAITHS,

2010

2. C.P. Cadun, [IenoBas koMMyHHKaIus: YueOHoe mocodue, 2022

3. M. Alley, The Craft of Scientific Presentations, Springer, 2013

4. D. Pease, Professional Communication: Essentials for Civil Engineers, CRC

Press, 2015

5. J. Zobel, Writing for Computer Science, Springer, 2004
TpedoBaHusT K HCXOAHBIM 3HAHUSIM H YMEHHSAM CTYI€HTOB
3HaTB: OCHOBBHI JIEJIOBOTO OOIIIEHUS, 0a30BbIC TIPUHITUTIBI IPE3CHTAIMOHHON 1
MMCHbMEHHOU peun
YMeTh: CTPOUTH JIOTHYHYIO CTPYKTYPY TEKCTA U BBICTYIUICHHUS], BBIIEIATH KIIFOUEBbIE
MBICITH, paboTaTh B KOMaH e
B.T[a}]eTb: HaBbIKaMH ].[PI(prBOfI KOMMYHUKAIUU, IMMPE3CHTAIUOHHBIMHA U TCKCTOBBIMUA
penakropamu (PowerPoint, LaTeX, Google Docs u ap.)
B3aumocBs3b ¢ APYrUMH JUCHUIIJIMHAMM CIIEHHATBHOCTH:
KBanroBas nunpopmaruka; Ksantooe nporpammuponanue (QISKET);
Mammnnoe o6yuenue; [IporpammupoBanue B pusuke; CTpyKTYphl JaHHBIX U
anroputmsl (Phyton), KBanToBast KoOMMyHUKaIIHS.

el N =

No o

B1.B.JIB.01.01

KBanrToBas
HAHOCTPYKTYypa

JlaHHBII Kypc UMEET CBOEH 11e1bI0 03HAKOMHUTh C (PU3NYECKHMHU IPOIIeCcCaMU
B ITOJIYTIPOBOAHUKOBBIX KBAHTOBBIX HAHOCTPYKTypax. Kypc nmeer sspko
BBIPAKCHHBIA MEKIUCLUIIIIMHAPHBIA XapaKTep, TaK KaK 3aTparuBacT BOIPOCHI
CBSA3aHHBIE KAK C ONTUYECKUMH U dJIEKTPOHHBIMHM CBOMCTBAMH KBAHTOBBIX

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

VK-1.1; VK-1.2; VK-1.3;
MK-1.1; TTK-1.2; TIK-1.3;




HaHOCTPYKTYP, TaK U CO CIIMHOBBIMU, a TAK)KE MHOTOYaCTUYHBIMU
XapaKTepUCTUKaMHU Takux cucreM. [lomnmo cyry0o TBepIOTEIbHBIX 3a/ad,
o0cyxaatoTcst GyH/IaMEHTaIbHbIE KBAHTOMEXaHUYECKHE BOIIPOCHI
3aTparuBarollle OCHOBBI KBAHTOBOW TEOPUU

B3anMocBs3b ¢ IPYrHMH JUCHUILINHAMY CHENHAJIBLHOCTH:

KsanToBas Teopus TBepaoro Tena; MammunHoe o0yuenue; KBantoBast nvHpopMaTHKa
TpeOoBaHMs K UCXOAHBIM YPOBHSIM 3HAHUIN U YMEHUI CTYI€HTOB:

Jlj1g yCBOEHUS JUCHMIUIUHBI CTYIEHTHI JOJDKHBI 3HaTh OCHOBBI TEOPUU TOJI,
KBaHTOBON MEXaHUKU, KBAHTOBOM TEOPUHU TBEPIOTO Tema, PU3UKU
HAaHOCTPYKTYP, MaTEMaTHIECKOH (DPU3UKH, KOMIIEKCHOTO aHanu3a. OHu
JOJKHBI 00J1a/1aTh HaBBIKaMH perieHus ypaBuenus Llpeaunrepa B
JIEKapPTOBBIX U KPUBOJMHEHHBIX KOOPIUHATHBIX CUCTEMAX, CBOOOIHO
M0JIb30BAaThCS METOJIOM pa3/IeIeHUs IEPEMEHHBIX, 3HaTh KaK BapUallMOHHbIN
MeToJl pewieHus ypaBHeHus llpenunrepa, Tak 1 METOJI TEOPUU BO3MYILEHUI.
YMeTh BBIYUCIATH TAK)KE XapaKTEPUCTUKH KaK KOI(PPHUIIMEHT MOTIOMIECHUS U
opOUTaNbHas IUIOTHOCTh TOKA, a TAKXKE IJIOTHOCTh CIIMHOBOTO MAarHUTHOTO
MoMeHTa. CTyIeHTBI 10JKHBI CBOOOHO BJIaJETh Oa30BBIMU 3HAHUSMH I10
KBaHTOBON Me€XaHUKE U (U3MKE TBEPAOIo Tela.

IIK-4.1; IIK-4.2; I1IK-4.3;
MK-7.1; IK-7.2; ITIK-7.3

B1.B.JIB.01.02

HanodinekTpoHuka

Pa3mepHOe KBaHTOBaHME B IIOJYNPOBOJIHUKAX. KBaHTOBBIE SIMBI, IPOBOJIOKU U
TOYKH. [[TOTHOCTH cOCTOSIHUI B HAHOCTPYKTypax. HekoTopsie Moenu
MIOTEHIIMAJIOB OTPAaHUYEHNUS. DJIEKTPOHHBIE COCTOSIHUSA B KBAHTOBBIX sIMaxX
(IpsAMOYTOJIbHBIN MMOTEHIIMAJ, Tapabonuueckuii noreHuan). Ksanronas sima
BO BHEIIIHUX JIEKTPUYECKOM U MarHUTHOM nouisax. [lomynpoBogHukoBsIe
CBEPXPELIETKU. DJIEKTPOHHBIE COCTOSHUS B KBAHTOBBIX IPOBOJIOKAX C
MIPSIMOYTOJIBHBIM U KPYTOBBIM ceueHusIMU. KBaHTOBas MpoBOJIOKa B
MarHuTHOM noJje. KBaHTOBbIE TOUKH C pa3IUYHBIMU T'€OMETPHUSIMHU.
DJEeKTPOHHBIE COCTOSHUS B CpepruecKoil KBAHTOBOM Touke. AanabaTuyeckoe
NpUOIKEeHNEe. DJIEKTPOHHBIE COCTOSTHUS B AJUTUIICOMAATBHBIX KBAHTOBBIX
Toukax. Hu3kopa3smepHble SKCUTOHHBIE U IPUMECHBIE COCTOSTHUSL.
Me:x30HHBIE TIEpeX0/Ibl B KBAHTOBBIX HAHOCTPYKTypax. [IpsMble u Henpsimbie
nepexoabl. HuzkopasmepHsie pOHOHBI.

B3aumocBsI3b ¢ IpYrUMU IUCHUIIMHAMHU CIIEHUAIBHOCTH:

YK-1, IIK-1, ITK-4, ITK-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; TIK-7.2; TIK-7.3




KBanroBas Teopust TBepaoro tena, OCHOBBI TeOpeTHUeCKON (HU3uKH, MeTo bl
MaTeMaTH4eCcKOH (pu3uku

TpebGoBanust K KICXOIHBIM YPOBHSAM 3HAHUN U YMEHUU CTy1eHTOB: CTyIeHT
JOJDKEH 00J1aaTh 3HAHUSAMU U OCHOBaMH IPEAMETOB:

Kypc obmieit dhusuku, OcHOBBI TeopeTH4eckoil ¢pusnku, KBanToBas Teopus
TBEPJIOTO TENA,

B1.B.JB.02.01

Kypcosas pa6ora
10 KBaHTOBbIM
HAHOCTPYKTYypam

JlaHHBIN KypC UMEET CBOCH LIEIbI0 O3HAKOMUTH C (PU3MUYECKHUMU ITPOLIECCAMU
B MOJIYITPOBOJHUKOBBIX KBAHTOBBIX HAHOCTPYKTYypax. Kypc nmeer sipko
BBIPKEHHBIN MEKIUCIUITIIMHAPHBIN XapaKkTep, TAK KaK 3aTparuBacT BOMPOCHI
CBSI3aHHBIE KAaK C ONTUYECKUMU U SJIEKTPOHHBIMU CBOMCTBAMU KBAHTOBBIX
HAaHOCTPYKTYP, TaK U CO CIIMHOBBIMHU, & TAKKE€ MHOIOYaCTUYHBIMU
XapaKTEePUCTUKaMU TakuxX cucteM. [loMuMo cyry6o TBepOTEeNbHBIX 3a/1a4,
o0cyxaaroTcst GyHIaMeHTaIbHbIE KBAHTOMEXaHUYECKHE BOIIPOCHI
3aTparuBarOUIMe OCHOBBI KBAHTOBOW TEOpUHU

B3auMocBs3b ¢ APYrUMH JUCHMIIMHAMHU CHEHATbHOCTH:

KBanrtoBas Teopus TBepaoro teia; MamunHoe o0yuenue; KBanTopast nuH(hopMaTHKa
TpeOoBanus K HCXOAHBIM YPOBHAM 3HAHMI M YMEHHH CTY/ACHTOB!

JInst yCBOEHHS AUCUUIUIAHBI CTYJAEHTHI JOJKHBI 3HATh OCHOBBI TEOPUU TTOJIS,
KBaHTOBON MeXaHUKU, KBAHTOBOUM TEOPUHU TBEPJIOTO Tema, PU3UKU
HaHOCTPYKTYp, MaTEMaTHIECKON (U3UKH, KOMILJIEKCHOTO aHanu3a. OHu
JOJKHBI 00J1a/1aTh HaBBIKaMU perienus ypaBHuenus Llpeaunrepa B
JIEKAPTOBBIX U KPUBOJMHEHHBIX KOOPAMHATHBIX CUCTEMAX, CBOOOTHO
I0JIb30BAThCSI METOJAOM PA3LAEIECHUS IEPEMEHHBIX, 3HATh KaK BApUALIMOHHBIN
MeTOJl perieHus ypaBHeHus [Ipeaunrepa, Tak 1 METO TEOPUH BO3MYILICHHIA.
YMeTh BBIYUCIATH TAK)KE XapaKTEPUCTUKH KaK KOIPPHUIIUEHT MOTTOMIEHUS U
opOuTagbHas MIIOTHOCTh TOKA, a TAKKE TNIOTHOCTh CTUHOBOTO MarHUTHOTO
MomeHTa. CTyICHTHI TOJKHBI CBOOOIHO BIa/IeTh 0a30BBIMU 3HAHUSMU TIO
KBAaHTOBOM MEXaHHKE U (hM3HKE TBEPIOTO Tela.

VK-1, IIK-1, IK-6, IK-7,
IIK-8:

VK-1.1; VK-1.2; VK-1.3;
MK-1.1; TK-1.2; TIK-1.3;
MK-6.1; TIK-6.2; TTK-6.3;
MK-7.1; TK-7.2; TIK-7.3
MK-8.1, TTK-8.2, TIK-8.3;

B1.B.J1B.02.02

Kypcosas padora
no
HAHOJJIEKTPOHHUKeE

Pa3mepHOe KBaHTOBAaHME B ITOJIyIPOBOIHUKAX. KBaHTOBBIE SIMBI, IPOBOJIOKH U
TO4KH. [[MOTHOCTH cOoCTOSIHUI B HAHOCTPYKTypax. HekoTopsie Moenu
MIOTEHIIMAJIOB OTPAHUYEHNUS. DJIEKTPOHHBIE COCTOSIHUSA B KBAHTOBBIX sIMaxX
(IpsAMOYTOJILHBIN MMOTEHLIMAN, Tapabonnueckuil noteHuuan). Ksanrosas sima
BO BHEIIHUX 3JIEKTPUUYECKOM U MarHUTHOM Mouisx. [lomynmpoBogHuKOBBIE

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

VK-1.1; YK-1.2; VK-1.3;
MK-1.1; IK-1.2; K-1.3;
MK-6.1; TTK-6.2; TIK-6.3;




CBEPXPELIETKH. DJICKTPOHHBIE COCTOSIHUSA B KBAHTOBBIX IIPOBOJIOKAX C
MPSIMOYTOJIBHBIM U KPYT'OBBIM ce4eHUsIMU. KBaHTOBas IIPOBOJIOKA B
MarHuTHOM 1oje. KBaHTOBBIE TOUKH C pa3IM4YHBIMU I€OMETPUSAMMU.
DJEKTPOHHBIE COCTOSHUS B CPepUUECKO KBAHTOBOW TOUKE. AanadaTnyeckoe
npubInxKeHne. DIIeKTPOHHbBIE COCTOSTHUS B AJITUIICOMIAJIbHBIX KBAHTOBBIX
Toukax. HuskopasMepHbIE S5KCUTOHHBIE U IPUMECHBIE COCTOSTHUSA.
Me:x30HHBIE IIEPEX0bl B KBAHTOBBIX HAHOCTPYKTYpax. IIpsMble u Henpsimble
nepexoasl. HuskopasmepHsie pOHOHBI.

B3auMocBs3b ¢ IpyruMu IUCUUIUIMHAMHU CIIEHUAIBHOCTH:

KBanroBas Teopus tBepaoro tena, OCHOBbI TeOpeTHUECKON (pU3UKH, MeTo bl
MaTeMaTH4ecKoi puzuku

TpeboBaHUsI K HCXOIHBIM YPOBHSIM 3HAHUN U YMEHUH CTyJeHTOB: CTyJeHT
JIOJKEH 00J1a1aTh 3HAaHUSAMU M OCHOBaMH I1PEIMETOB:

Kypc o6meit ¢pusmku, OcHOBHI TeopeTnueckor ¢pu3nku, KBantoBas reopust
TBEPJOTO TENA,

K-7.1; IK-7.2; ITIK-7.3

B1.B.JIB.03.01

KBanroBble
JabopaTropun

Kypc nanpapnen Ha popMupoBaHue MPaKTUIECKUX HABBIKOB B 00J1aCTH
3KCIIEPUMEHTAIIbHOM KBAaHTOBOM (pu3uku. B pamkax Kypca CTYJICHTHI MOIYy4atoT
BO3MOXKHOCTh HEITOCPENCTBEHHO PaboTaTh C 0A30BBIMUA M COBPEMEHHBIMH
KBaHTOBBIMM CHCTEMaMH, OCBaWBAIOT METOBI PErUCTPAIlMd KBAHTOBBIX COCTOSHUM,
WHTEpPEPEHIINH, CYTIEPIIO3UIINHU U 3aIIyTAHHOCTH, a TAK)KE aHAIU3UPYIOT MOBEICHNE
(hOTOHOB, CTUHOB U JIPYTUX KBAHTOBBIX OOBEKTOB.
Oco6oe BHUMaHUe yaenseTcs paboTe ¢ yueOHBIMHA KBAaHTOBBIMU HaOOpaMmu,
ONITHYECKUMH IKCIIEPUMEHTaMHU, OCHOBAM KBaHTOBOW KPUNTOrpaduK U KBAHTOBON
Bu3yanuzanuu. Kypc ciyXuT MOCTOM MEX]ly TEOPETHUECKUMU 3HAHUSIMU U UX
peaNbHBIM ITPUMEHEHHEM B TA0OPAaTOPHOU MPAKTHKE.
Heanb
DOopMHUpPOBaAHHE y CTYIEHTOB YCTOMYMBBIX IKCIIEPUMEHTATBHBIX M aHATUTHIECKUX
HaBBIKOB B 00J1aCTH KBaHTOBOH (pr3MKM M KBaHTOBBIX TexHosoruil. [logroroska k
CaMOCTOSITETTFHOMY TJIAHUPOBAHUIO, BHIMTOJHEHUIO M HHTEPIIPETAIINN PE3YIbTaTOB
KBaHTOBBIX 3KCIIEPUMEHTOB.
OcHOBHBIE MeTOABI NPOBeICHUS 3aAHATHI

e JleMOHCTpauMOHHBIE JIEKIUH C pa300pOM IIPUHIUIIOB SKCIIEPUMEHTOB

o JlaGopaTopHbIe 3aHATHS C TOITAITHBIM BBIITOJIHEHHUEM SKCIIEPHIMEHTOB

e CamocrosTenbHas paboTa C aHaIM30M PE3yIbTaTOB

e KypcoBble MUHU-TIPOEKTHI M 3aIIKTA Ja00paTOPHBIX OTYETOB

YK-2, YK-3, YK-6, [1K-3, IIK-
4, IIK-6, IIK-7, K-8, ITK-10

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




IIpuMepHbIi epedeHb Ja00paTOPHLIX padoT
1. JIBOitHOI IIEIeBOH SKCIIEPUMEHT C OUHOYHBIMHU (POTOHAMU
2. [lpuHIUIIBI KBAHTOBOW CYNEPIO3UIIUU U HHTEpDepeHIINU
3. Tlomspusamus cBeTa M KBaHTOBas Kpunrorpadus (mporoxon BB84)
4. MWccnemoBanue kBaHTOBOTO cTHpareis (Quantum Eraser)
5. KBaHTOBBIC JIOTMUYECKUE FJICMEHTHI Ha ONITUYECKHX TUIaTPopMax
CnHCcoK peKoMeHyeMOoii TUTepaTypbl
1. M. A. Hunbcen, U. JI. Yanr, KBaHTOBBIE BEIUMCIIEHNS M KBAHTOBAs
uHpopmanus, MUP, 2011
2. b. llymeiikep, DxcriepuMeHTalIbHASI KBAHTOBasi MexaHuka, Springer, 2020
3. H.J. Metcalf, P. van der Straten, Laser Cooling and Trapping, Springer, 1999
4. M. Beck, Quantum Mechanics: Theory and Experiment, Oxford University
Press, 2012
5. SPIE Hands-on Quantum Optics Lab Manuals (o Tematuke)

TpeﬁOBaHI/IH K UCXOJIHBIM 3HAHUSAM U YMECHUSAM CTYA€HTOB

3HaTh: OCHOBBI KBAHTOBON MEXaHUKH, TUHCHHOMN anreOphl, ONTHKH

YMeThb: BBITOIHATE 0Aa30BBIC HU3MEPEHMS, UHTCPIPETUPOBATH SKCIEPUMEHTAJIBHBIC
JaHHBIE, 0OPMIIATH JTA00PATOPHBIE OTYETHI

B.Tla}]eTb: HaBBIKaMH paGOTBI C JIa3€pHLIMU UCTOYHUKAMH, OIITUYCCKUMHU
3JIEMEHTaMH, TIPOrPaMMHBIM obecriedeHreM Juist moaenuposanus (Python,
Mathematica)

B3aumMocBsi3b ¢ APYIrUMH JUCHUINITUHAMHA CIICHUAIBbHOCTH:

KBanroBas nnpopmaruka; Ksanrooe nporpammupoBanue (QISKET),
BBeneHne B KBaHTOBYIO MEXaHMKY, Y TIIyOJEHHBIM Kypc KBaHTOBOM
MexaHuKHM, KBaHTOBbIE HAHOCTPYKTYPBI.

B1.B.J1B.03.02

JlabopaTopun no
MaTepUATOBEICHHIO

muciuminHa «Jlaboparopus Mo MaTepualoBEACHHUIO» JOJKHA 00ecTieynBaTh
3HaHUs 00 001IeH KiTacCH(pUKAIIMKA MaTEpUAIOB TI0O COCTaBY, CBOMCTBAM U
TeXHUUYECKOMY HazHaueHHt0. O Gusudeckoi mpupoie 3MEeKTPONPOBOTHOCTH
METAaJJIOB, CIIJIaBOB, HOJ'IyrIpOBO)IHI/IKOB, HH3HCKTPHKOB U KOMITO3UITNOHHBIX
MatepuanoB. O CBEPXIIPOBOSMIIMX METAIIaX U CIIaBaX; O XapaKTePUCTUKAX
HpOBO}IfII]_[I/IX nu pGSI/ICTI/IBHBIX MaTepI/IaJ'IOB BO B3aNMOCBA3HU C UX
MIPUMEHEHHEM B AJIEKTPOHHOU TexHUKe. O XapaKTEepUCTUKAX U OCHOBHBIX
(1)I/I3I/IKO-XI/IMI/I'-IeCKI/IX, 3J'IeKTpPI‘Iec1(PIX " OIITUYCCKUX CBOﬁCTBaX
AIEMEHTAPHBIX MMOJYIPOBOIHUKOB, MOTYIPOBOIHUKOBBIX COCTMHEHUN U

YK-1, YK-2, YK-6, I1K-3, IIK-
4, IIK-7, IK-8, MK-10

YK-1.1; YK-1.2; YK-1.3;
YK-2.1, YK-2.2, YK-2.3;
YK-6.1, YK-6.2, YK-6.3;
MK-3.1, IIK-3.2, [1K-3.3;
IK-4.1, IIK-4.2, I1K-4.3;
MnK-7.1, IK-7.2, IK-7.3;
IK-8.1, IIK-8.2, I1K-8.3;




TBEP/JBIX PACTBOPOB Ha UX ocHOBe. O MpuMepax peaau3alnuu
MOJIYIIPOBOTHUKOBBIX CTPYKTYP B MPUOOPAX M YCTPOUCTBAX ANEKTpoHUKU. OO
OCHOBHBIX (PM3MUYECKUX MpOIIeccax B IUANEKTPUKaX (MOIspU3aus, mpoooid,
JTUAJIEKTPUUECKUE TTOTepH) U criocobax ux onucanusi. OO0 aKTUBHBIX U
MACCUBHBIX JMAJICKTPUUECKUX MaTepHaliaX U 2JIeMEeHTax Ha ux ocHose. O
MarHWTHBIX MaTepHajgax v dJieMeHTax o0miero HazHaueHus. O Metogax
HCCJIEIOBaHUS MaTEPHAIIOB U DJIEMEHTOB JIEKTPOHHONU TEXHUKH.
B3aumocBs3b ¢ ApyrumMu AUCHUIUIMHAME CIIEIIUATBHOCTH:

“Marematuka”, “®@usuka’”, “Xumus’, DU3NYECKUE OCHOBBI JICKTPOHUKH,
OCHOBBI TEXHOJIOTUH AJIEKTPOHHON KOMITIOHEHTHOM 6a3b1, OCHOBBI
MIPOEKTUPOBAHHUSI SJICKTPOHHOM KOMIIOHEHTHOI 0a3bI TpeboBaHUs K HCXOIHBIM
YPOBHSIM 3HAHUU U YMEHHUH CTYACHTOB:

CTyAeHT AOJHKEH 3HATh U BIAJETh By30BCKUM KypCcoM 001Iel XUMHUH, (PU3UKU
AJEKTPOTEXHUKHU M TBEPIOTEIHHOM IJIEKTPOHUKHU. .

IK-10.1, IIK-10.2, ITK-10.3;

B1.B.JIB.04.01

KoMmiaekcHbIi
aHaJIN3

B kypce “KoMIiekcHbli aHanu3 U3y4aroTcs OCHOBBI KIIACCUYECKOM TeOpUn
(GYHKIMH KOHITJIEKCHOTO TIEPEMEHHOTO U €€ IpUMeHeHns. B maHHOM Kypce
paccMaTpUBaIOTCs: OCHOBHOW IPUHIIUII TEOPUHU NIPEAECIIOB B TEOPUH
KOMILJIEKCHOM MEePEMEHHOM, a Tak e obnactu u nunuu XKopnana. M3yuatores
U3BECTHBIE TEOPEMBbI U UHTETpasibHble popmytbl Komm, kak s
OJIHOCBSI3HBIX, TaK 1 MHOTOCBA3HBIX oOsacteil. Kpome Toro, Teopemsl
Beliepmtpacca s aHanuTHYecKUX GYHKIMN U pa3sioskeHus B psja Jlopana
OJIHO3HAYHBIX (PYHKIIHUH B OKPECTHOCTH M30JIMPOBAHHBIX OCOOBIX TOYEK.
HccenenyroTcst OCHOBBI TEOPUM BBIYETOB U €€ MHOTOUUCIICHHBIE
MIPUMEHEHUS .

B3anMocBs3b ¢ ApyruMU JUCLHUIUIMHAMY CIIELIUAIBHOCTHU:

Maremarnuecknil aHaJIN3, AHAIUTHYECKAsi TEOMETPUS U JIMHEWHAs

anreOpa. TpeOoBaHUs K HCXOAHBIM YPOBHSIM 3HAHUN M YMEHUHN CTY/IEHTOB:
Jly1s ycBOEHUS JaHHOW JUCUMITIMHBIL Y CTYJIEHTOB JIOJKHA ObITh YCTOWYUBAs
0a3a 3HaHUI U3YYEHHBIX HA IPEAbIAYIIEM Kypce TUCIMITINH:
Matemaruueckuii aHanus, Jluneiinas anre6pa u aHanuTHYECKasi TeOMETPUS,
Juddepernunanbable ypaBHEHHS

YK-1, YK-2,

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

B1.B.J1B.04.02

DOYHKIHOHAIBHBIN
aHa/u3

Jliig GyHKIMOHAIBHOTO aHaIN3a XapaKTepeH o01uil abCcTpakTHBINA MOJIXO/,
IIPU KOTOPOM HMCCIIEAYIOTCS HE OT/IeNbHbIe (DYHKIIMU U YPaBHEHUS, a

YK-1, YK-2,

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




pa3IMyYHbIC IPOCTPAHCTBA U OMEPATOPHI B 3TUX MPOCTPAHCTBAX. DTOT MOIXO]
MO3BOJIMJI C €IMHOM TOYKH 3PEHUSI pacCMaTpUBaTh, HAIPUMEP, BOIIPOCHI
peuienus quddepeHInaIbHbIX U HHTErPalbHbIX YPABHEHUM, TPAHUYHBIX
3a/1a4 JJis ypaBHEHUN B YACTHBIX MMPOU3BOIHBIX, OECKOHEUHBIX CUCTEM
ypaBHEHUH.

OcHOBHO¥ 11eJTbI0 (YHKIIMOHATBHOTO aHAJIHM3a SIBIISETCS U3JI0KEHUE OCHOB
(YHKIIMOHATIBHOTO aHAJIN3a, BKIIOYAIOIINX TEOPHIO JINHEHHBIX
HOPMHUPOBAHHBIX MPOCTPAHCTB U TCOPHUIO JIMHEUHBIX OIPaHUYEHHBIX
OTIepaToOpOB, JCHCTBYIONIUX B TUHEHHBIX HOPMUPOBAHHBIX POCTPAHCTBAX
B3aumocBs3b ¢ ApyrumMu AUCHUIUIMHAME CTICIIUAIIBHOCTHU

MartemaTuueckuii aHaJIU3, AHAJIUTUYECKAsk TEOMETPUS U JTMHEWHas

anreopa. TpeboBaHus K KICXOAHBIM YPOBHSIM 3HAHUM M YMEHUU CTYACHTOB:
Jlyis ycBOGHUS JaHHOW AUCLUMILIUHBL Y CTYJIEHTOB JIOJIKHA ObITh YCTOWYUBAs
0a3a 3HAHWI U3YYECHHBIX HA MPEIbIAYIIEM KypCe TUCIUILIAH:
Martematuueckuii aHanus, JIuHeiHas anre6pa u aHalIUTUYECKasi TEOMETPUS,
JlnddepeHnnanpabie ypaBHESHUS

YK-2.1, YK-2.2, YK-2.3;

Komnerenuun

B1.B.JIB.05.01

Hcrtopuss Apmenun

Kypc “Ucropus ApmeHnun” opeHTUPOBaH Ha pa3BUTHE y CylIaTesen
CMOCOOHOCTH K OCMBICIIEHUIO HCTOPUYECKOM IBOJIIOIIUM apMsiH Ha (oHe
LMBUIIM3ALMOHHBIX MTPOLIECCOB, a TAKXKe MPOTHOCTUYECKOTO BUACHUS psiaa
MIPUOPUTETHBIX HALIMOHATIBHBIX TPobeM. B paMkax kypca ocBemnarorcs
CIIEYIOIINE TEMbI: APMSHCKOE Haropbe KOJIbIOEIh NHI0EBPOIEHCKOM
LUBHIM3aLMU. OTHOTEHE3 apMsHCKOIO HapoJa, KPUTUKA TypELKO-
azepOaipkaHcKo (panbcuuKaIMy BaXKHEHIIINX TPOOJIEM UCTOPUU
apMSHCKOTO Hapo/1a, apMsiHCKasi OCBOOOUTEIbHAS MBICIIb U ITpodiieMa
MOJTUTHYECKONH opueHTanuu B 17-19-oM Bekax, ApMSHCKHUI BOpOC U
MEXIyHapOAHas AUIIIOMaTHs, (POPMUPOBAHKE  OCHOBHBIE 3TAIIbI
NEeSTeIbHOCTH apMSIHCKUX OOIIECTBEHHO -TIOJTUTHYECKUX TEUYEHHIH,
0CBOOOIUTENBHBIX KPY>KKOB U IMOJIMTHYECKUX TapTHil , TepBasi MHUpPOBast
BoriHa W Apmenus. ['enomua apmsH B 3amagHou Apmenuu, Poccuiickue
pesomronu 1917rona u Apmenus, Peciybnuka Apmennu B 1918-1920rr,
coBetusanus PecyOinku ApmeHus U TeppuTopHalibHbIe podiemsl B 1920-
1921rr., npobaema Haropuoro Kapabaxa (Ap1ax), npoBo3IialieHue

YK-1, YK-5:

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




He3aBUCUMOCTU ApmeHud B 1991 roay, BHyTpeHHast U BHELIHSIST TOJUTHKA
PA.

B3aumocBs3b ¢ IpyruMu IUCUUTUIMHAMHU CIICIUAIBHOCTH:

Uctopus Poccun, punocodusTpedoBanus K HICXOTHBIM YPOBHSM 3HAHUNA U
yMeHHH cTyneHToB: CTyIeHT T0JbKeH 0o01aiaTh 3HaHHe 0a30BbIX
HCTOPUUYECKUX TOHATHI U MOZETICH HCTOPHUECKOTO Pa3BUTHSA, BRIPAaOOTATh
YMEHHE HUCCIIEeI0OBATeNIbCKON PabOThI, MPUBUTH YMEHHE CAMOCTOSITEIILHOM
paboTHI ¢ IUTEPATYPOH, ONIPENCTUTh 0a30BbIC TOUCUHBIC 3HAHUS TT0 KaXKIOM
13 SM0X UCTOPHYECKOT0 pa3BUTHSI ApMEHUU

B1.B./1B.05.02

Bcemupnasn
HCTOpHS

JucuumumHa “BceMupHas uctopus” IpUHAIUIEKUT K TPOGUIBHOMY IHKITY
0011e00pa30BaTEeIIbHBIX JUCITUIUIHH.

Ilenpro u 3amadcii JUCIUILIMHEL SIBIISIIOTCS:

BOCMUTAHUE IPAXKJAHCTBEHHOCTH, HAIIMOHAIBHON UAEHTUYHOCTH, PA3BUTHE
MHPOBO33PEHUYECKUX YOSIKICHUH 00YUJarOIIMXCsl HA OCHOBE OCMBICIICHHS] HMH
HWCTOPUYECKH CIIOKUBILIUXCS KYJIbTYPHBIX, PEIUTUO3HBIX, ITHO-
HallMOHAJIBHBIX TPAJAUIINI, HPABCTBEHHBIX U COIIMAIBHBIX YCTAHOBOK,
WJIC0JIOTUYECKUX JIOKTPUH;

pa3BUTHE CIIOCOOHOCTH MTOHUMATh HCTOPUYECKYIO 00YCIIOBICHHOCTD SBJICHUM
Y TIPOIIECCOB COBPEMEHHOTO MHUPAa, ONPEAETSATH COOCTBEHHYIO MO3UIIUIO IO
OTHOIIEHHUIO K OKPY>KaIOIIel pealbHOCTH, COOTHOCHUTH CBOU B3TJISIBI U
MIPUHLHUIIBI C HCTOPUYECKH BOZHUKIIUMHU MUPOBO33PEHYECKUMH CUCTEMAMU;
OCBOCHHE CHCTEMATU3UPOBAHHBIX 3HAHUN 00 NCTOPUM YEJIOBEUECTBA,
(hopMUpOBaHKE 1[ETOCTHOTO MPEICTaBICHHS O MecTe U poiu Poccuu BO
BCEMHPHO-UCTOPUUECKOM IPOIIECCE;

OBJIaJICHHE YMEHHUSIMH U HABBIKAMU MTOMCKA, CUCTEMAaTU3alluu U
KOMIUIEKCHOTO aHaJIn3a UCTOPUUIECKON nH(DOpMaInu;

(hopMHPOBaHHE UCTOPUIECKOTO MBIIIICHHUSI — CIIOCOOHOCTH PacCMaTpUBATh
COOBITHS U SIBIICHUS C TOYKHU 3PEHUS X UCTOPUIECKON 00YCIOBIEHHOCTH,
COTIOCTABJIATH Pa3JIMYHbIC BEPCUU U OI[EHKH UCTOPHUECKHUX COOBITUN U
JUYHOCTEH, ONPEIENIATh COOCTBEHHOE OTHOIIEHUE K TUCKYCCHOHHBIM
mpoGyieMaM MPOIIIOTO M COBPEMEHHOCTH

B3anmMocBsI3b ¢ ApyrumMu TUCIUIUIMHAME CTICTIHATBHOCTH

Uctopust Poccun, hunocodusi TpeOoBaHus K HICXOJHBIM YPOBHSIM 3HAHHUHA U

VYK-1, VK-5:

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




yMeHHH cTy1eHToB: CTyIeHT T0JKEH 001aiaTh 3HaHue 0a30BbIX
HCTOPUYECKUX MOHITHIA U MOJIEJICH HCTOPUIECKOTO Pa3BUTHS, BEIPAOOTATh
YMEHHE HUCCIIeI0BATENIbCKON PadOThI, MPUBUTH YMEHUE CAMOCTOSITEITLHOM
paboTHI ¢ TUTEPaTypOH, ONIPeIeTUTh 0a30BbIE TOUCUHBIC 3HAHUS IO KaXKI0H
13 310X UCTOPUYECKOIO Pa3BUTHsI ApMEHUHN

UHaekc

HaumeHoBaHue

Komnerennuu

$TA.B.01

Uctopua apmaHcKoro
HapoAaa

Kypc “HUctopust apMaHCKOro Hapoia" OpeHTUPOBAH HAa pa3BUTHE Y
ClTymaTenei cnocoOHOCTH K OCMBICIIEHUIO UCTOPUIECKOM SBOIIIOLINN apMsH
Ha (OHE MBUIM3ALMOHHBIX IPOLIECCOB, a TAKXKE MPOrHOCTUUECKOTO BUACHUS
psiza NIpUOPUTETHBIX HAllMOHAJIBHBIX IpobieM. B paMkax Kypca ocBelarorcs
CIIeAyIOLIME TEMbI: APMSIHCKOE Haropbe KoJblOeab HHI0E€BPOIIEHCKON
LMBUIN3ALMU. OTHOTE€HE3 apMsSHCKOTO HapoJa, KPUTUKA TYypPELKO-
azepOaipkaHCKON (anbcupUKaIIIU BAKHEHITX TPOOIEM HCTOPHUH
apMSHCKOTO Hapo/1a, apMsHCKasi OCBOOOJUTENbHAS MBICIb U IpodieMa
MOJUTUYECKONH opueHTauuu B 17-19-oM Bekax, ApMsHCKUIl Bonpoc U
MEXyHapOJAHAs AUIIIOMATHS, (POPMHUPOBAHNE 1 OCHOBHBIE 3TAIIbI
JEeSITeIbHOCTH apMSHCKUX OOIIECTBEHHO -TIOJIMTHUECKUX TEUCHHH,
OCBOOOJIUTENBHBIX KPY>KKOB U MOJIMTUYECKUX MapTUH , IepBasi MHUpPOBas
BoliHa U ApmeHud. I'eHouun apmsH B 3anaaHod ApMmeHuu, Poccuiickue
peBomounu 1917rona u Apmenus, Pecniy6nuka Apmenuu B 1918-1920rr,
coBetu3anus PecniyOnuku ApMmeHus U TeppuTopHaibHble mpodneMsl B 1920-
1921rr., mpobiiema Haropuoro Kapabaxa (Apiax), nmpoBo3IJiamieHue
He3aBUCUMOCTH ApMeHuu B 1991 rony, BHyTpeHHas M BHELIHSIS NTOJIMTHKA
PA.

B3auMocBs3b ¢ IpyruMu IUCUUIUIMHAMU CIIEHUAIBHOCTH:

Uctopus Poccun, punocopus TpeboBanus K KICXOIHBIM YPOBHSAM 3HAHUN U
yMeHu# ctyeHToB: CTyIeHT JOJbKeH 00J1a1aTh 3HaHue 0a30BBIX
HCTOPUYECKHUX MOHITHIA U MOJIEIe HCTOPUYECKOTO Pa3BUTHUS, BEIpabOTaTh
YMEHHUE MCCIIEeJ0BATEIbCKON paboThl, IPUBUTH YMEHUE CAMOCTOSATEIbHOM
paboTHI C IUTEPATyPOH, OTIPEIETUTH 0A30BBIE TOUCUHBIE 3HAHUS 110 KaXKION
13 310X UCTOPUYECKOT0 Pa3BUTUSI ApMEHUU

YK-1:

VK-1.1; VK-1.2; VK-1.3

@®TA.B.02

APMSAHCKUIA A3bIK
(cnabas rpynna)

[IporpaMmMa mpakTH4ECKOro Kypca apMsIHCKOTO SI3bIKa JJISl CTYJ€HTOB
Poccuiicko — ApmsaHckoro (CiaaBsHCKOT0) rocyAapCTBEHHOTO YHUBEPCUTETA

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




COCTOMT M3 LIECTH pa3zenoB. lIepBblil pa3ien BKIIOYAET SA3bIKOBOM MaTepHall,
BTOPOH pa3jiei MOCBALIEH U3YyUEHUIO JINTEPATYPhl apMSHCKOI'O S3bIKA.
OnpeneneHHoe MECTO YAEJIEHO U3yUYEHHUIO COLIMATIbHO-KYJIbTYPHOM,
npodeccnoHanbHOM cepe, TMHTBOCTPAHOBEACHUIO, IEPEBOTY,
BHEAyJJUTOPHOI paborTe.
B3aumocBs3bcApyTrMMUIUCIUIIMHAMUCIIEIIUAIBHOCTH

KypC «APMSIHCKHUH SI3BIK» TECHO B3aMMOCBSA3aH C TAKUMH JUCLIMILUIMHAMU
CIELMAIbHOCTH Kak «Pycckuii s13b1k», « IHOCTpaHHBIN S3BIK».
TpeboBaHUSAKUCXOTHBIMYPOBHAM3HAHUMYMEHUHCTYICHTOB:

M3y4YeHHE TUCLUILIMHBI 0a3upyeTcsl Ha 3HaHUsI, yMEHMS U HaBbIKU CTYJEHTOB,
IPUOOPETEHHbIEC M MU B CPEIHUX YUEOHBIX 3aBEACHUSX.




