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Ne HaumenoBanue nucunniuabl | KpaTkoe onucanne Koa xomnerenuuu, Ko
UHANKATOPA I0CTHKEHHS
KOMIETEeHIHH

b1.0.01 NHoCTpaHHbIN A3bIK [Iporpamma npeamnonaraet pa3BUTHE HABBIKOB uTeHuUs, ropopenns, | YK-1, YK-2, VK-3,YK-4, VK-5:

ayJIMpOBaHUS U HChbMa Ha MIPOJBUHYTOM YPOBHE (Upper-
intermediate level).

JL1st mpuCTyIIeHUsI K U3YyUYEHUIO ATOM MPOrpaMMBbl, CTYJEHT JI0JIKEH
BHaaeTh ypoBHeM b-1 (intermediate level): ctyneHT nomken
MTOHMMATh OCHOBHBIE MBICIIH YCIIBIIIAHHOTO, CHOPMYITHMPOBAaHHBIE
SICHO U C COOJIO/IEHUEM JIUTEPATypHOH HOPMBI, TOHUMAaTh TEKCThI Ha
MOBCE/IHEBHBIE TEMBI, C JJOCTATOYHO YIOTPEOUTEIHHBIMU CIIOBAMHU U
rpaMMaTHYeCKUMU KOHCTPYKLUSAMH, O€3 MOATOTOBKH y4aCTBOBAThH B
JMaJIorax Ha pa3Hble TeMbI (CeMbsi, CBOOOIHOE BpeMs, padoTa,
ITyTELECTBUS, pa3HbIE HOBOCTH), PaCCKa3bIBaTh O CBOUX
BIIEYATIICHUSX, [JTAHAX, UCTIONIb3YsI HECTIOXKHBIE (hpa3bl.

OCHOBHO 11€JIBIO ATOH MPOrpaMMBI sIBIIsIETCST 00ydeHHe CTYICHTOB
pa3IMyYHbBIM BUIaM peueBoil nestenbHocTH (P/]): ayauposanue,
YTEeHHUE, TOBOPEHHE U MHCHMO, B IIPOLIECCE MPHOOPETEHHUS SI3bIKOBOM
KoMIieTeHIuH ypoBHs b-2. Ha aTom ypoBHE 00yueHus mo
BO3MOYKHOCTH M30eraeTcsi JOCIOBHBINA NepeBOl, TpaMMaTHUECKUE

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




CXOZICTBA C aPMSIHCKUM WJIA PYCCKUM SI3bIKAMH OOBSICHSIFOTCS TOJIBKO
MIPY HAJIMYUU CIIOKHBIX KOHCTPYKITHIA.

B3aumocBsI3b ¢ IpyruMu TUCHUIUIMHAMU CHIEIUAIBHOCTH:
N3ydeHue aHrmmicKOro sA3bIKa 3TOr0 YPOBHS TECHO CBSI3aHO C
rpaMMaTHKOM pyCCKOTO U apMSIHCKOTO SI3bIKOB.

TpeboBaHMs K HCXOAHBIM YPOBHIM 3HAHUN M YMEHUHN CTY/IEHTOB:
JI1st IpUCTYIUIEHUSI K U3YUYEHHIO 3TON MPOTrpaMMBbl, CTYJCHT JOJIKEH
BIIajieTh ypoBHeM A-2 (preintermediate

level): ctyneHT nmoimkeH BiaaeTh ctpoeM u uHToHanuel (falling and
rising tones)

OCHOBHBIX BHJIOB IIpeiockeHui (simple and compound)
AHTJIMHCKOTO S3bIKA, BIIAJICTh CPEJACTBAMHU

BeIpaskeHus BpeMmeH (present, past, future simple tenses, present and
past continuous tenses, present

and past perfect), MmoganbpHOCTH (can, must, may, have to), ymeThb
O€erJI0 YMTaTh U BBIPAXKATh CBOEC

OTHOIICHHE K MPOYUTAHHOMY TE€KCTY, YMETh MOJICP)KUBATh
KOPOTKHE PAa3rOBOPHI HA OBITOBBIC TEMBI

(ceMbsl, TOKYMKH, paboTa, TOCTONPUMEUYATeIbHOCTH).

b51.0.02

Ucrtopusa Poccun

[Tporpamma kypca «Hcropus Poccum» conepKuT nepedyeHb
npobJeM 0TeYeCTBEHHON UCTOPUH, pACCMAaTPUBAEMBIX B XOJI€
u3ydyeHust cryneHtamu [ kypca (Oakanaspuar). Kypc paccunran 54
qaca ayIUTOPHBIX 3aHATUN, PACCMOTPEHUE CUCTEMBI HCTOPUH Ha
JIEKIMOHHBIX 3aHATHUSIX, 00CYKIEHHE BaKHEHIINX TEM Ha
KOJUIOKBUYMaX, IPOBEJEHUE IBYX TPOMEKYTOUHBIX KOHTPOIBHBIX
paboT B cucTeMe TOYEUHbIX 3HaHUMU 1o uctopuu Poccuu, Taxxke
IperoiaraeT CaMOCTOSATENIbHYIO paboTy CTyI€HTOB HaJl
pedeparaMu MO 3aJJaHHBIM TEMaM C MOCJIETYIOIIUM KOHTPOJIEM.

Ha nexkumsix npenmnosaraercs U3J105K€HUE TEOPETUUECKUX OCHOB,
PacCMOTpPEHHE CUCTEMBI HCTOPUYECKOTO PAa3BUTHS CIaBIHCKOU
LIMBUJIN3ALUH, TOCTHKEHUI U HEy1ad IPUIMHHO-CIIEICTBEHHBIX
¢dakTopoB. PazBuTre cuCTEMbI HCTOPUYECKOTO MBILIUIEHUS B paMKax
KOJJIOKBHYMOB. CucTeMa TOYeUHbIX 3HAHUH UCTOPUH OyJIeT

YK-1, YK-5:

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




IIPOBOAMTCA Yepe3 MOATOTOBKY K IPOMEXYTOYHBIM KOHTPOJIbHBIM
KOTOpbIE OyIyT IPOBOJUTHCS B BUE TecTOB. CaMOCTOSITEIbHAS
paboTa HaJl TecTaMH, IPOBEPOUHBIE 3aHATHSI TPOBOJIATCS MEPE]
KaX/I01 MPOMEXXYTOYHOI KOHTPOJIbHOU paboToil. B xone
HOJrOTOBKH K 3alIUTe peepaToB CTYICHThI OCBAaUBAIOT U
3aKpEIUIsAIoT 0a30BbIe 3HAHMS 110 3aWHTEPECOBABIINM UX TEMaM,
UCIOJB3YIOT 0A30BYIO U JONOJHUTEIbHYIO JINTEPATYPY.
IIpenycMOTpeHBI JIHU KOHCYJIbTALMH JJIs TOATOTOBKHA HAYYHBIX
paboTt-pedepaTos..

B3aumocBs3b ¢ APYrUMH JHCUHMIVIMHAMMY CIENHATbHOCTH:
Hcropusi apMsiHCKOro Hapojaa

TpeGoBaHus K HCXOAHBIM YPOBHSAM 3HAHMI U YMEHM I
CTYJECHTOB:

3HaHKE 0A30BBIX UCTOPUYECKUX MTOHATHI U MOJIETEH HCTOPUUECKOTO
pa3BUTHSL, BEIpaOOTATh YMEHHE UCCIIEA0BATENBCKOM padoThI,
IPUBUTH YMEHUE CAMOCTOATEILHON PabOTHI C IMTEPATYpO,
OIpesieNnUTh 6a30Bble TOUEUHBIE 3HAHUS MO KAXKI0H U3 310X
ucropuudeckoro passutusi Poccun

b1.0.03

Odunocodus

Kypc naér crynenram nonumanue ¢puiocopuu kak ocodoit popmbl
JyXOBHOW KyJbTYpbl, 3HaHUE O €€ MeCTe U poJii B OOLIECTBE, O
npoliecce cTaHOBIEHUS (pruocoduu, 0 €€ OCHOBHBIX aKTyaJbHBIX
npo0iieMax; MpeACcTaBIeHUE O CTPYKTYpe HAyuyHOTO
MO3HAHU,B3aUMOOTHOILEHNH (hrocoduu ¢ TEOPEeTUYECKUM
YPOBHEM M3y4a€MOW UMM HAYYHOU CIEHUATIBHOCTH, O MECTE
4eJI0BEeKa B MHpE, a Takke 00bsICHEHUE poiH (uiocoduu B
OOLIECTBEHHBIX OTHOLIEHUSX, YTO JIOJKHO CIIOCOOCTBOBATH
(OpPMHPOBAHUIO y CTYJICHTOB ONPeeNEHHON MUPOBO33PEHUYECKON
MO3UIMH, OKa3bIBAIOIEHCS HA YCBOCHHBIX UMHU (PUIOCOPCKUX
MO3ULUAX.

B3aumocBsI3b ¢ IpyruMu TUCHUIUIMHAMHU CHEIUAIBHOCTH:
[Ipenmer u cienuduka Guirocopuu TECHO CBSI3aHBI CO BCEMU
¢bunocodckumu muctummuHaMu. MccnenoBanne moooun
dmnocopckoi mpobaeMbl UMILTHIIMTHO IPEANOIAraeT MOHMMaHUe

YK-1,

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




crenuduku pumocodckoro 3HaHus. JJaHHAS TUCIUTIMHA OCOOEHHO
TECHO CBsi3aHa ¢ ucTopuel ¢punocoduu, MO0 BCe CYMIECTBYIOIINE
bmocodun SBISIOTCS SMIUPUICCKUM MaTEPHATIOM TSI
UCCIIEIOBATENs IPUPOIBI U 0coOeHHOCTeH (hrmocodckoro 3HaHMUS.
TpeOoBaHMs K HCXOHBIM YPOBHSIM 3HAHUN ¥ YMEHUH CTYICHTOB:
CryneHT A1t NPOXO0XKACHUS JAHHOTO Kypca qoykeH: s
MPOXOXKJICHHS JAHHOW JUCIUIUIMHBI CTYJICHT JOJDKEH UMETh 3HAHUS
10 TYMAaHUTAPHBIM, €CTECTBEHHOHAYYHBIM, MATEMAaTHICCKUM HayKa
B 00bEME MIPOTrpaMMBbI CPETHEH IIKOJIbI, YMETh IPaMOTHO H3JIaraTh
CBOM MBICJIH Ha SI3bIKE 00yUYEHUS U Ha TOCYAAPCTBEHHOM SI3BIKE
PecniyOnukn ApMeHwsi, TOHUMATh Ha Pa3rOBOPHOM YPOBHE U YMETh
YUTATh U ITUCATh HA OJTHOM M3 HHOCTPAHHBIX SI3BIKOB.

b1.0.04

besomacHocTh
JKU3HEAEATEIbHOCTH

be3zonacHOCTb XKHU3HEASATEILHOCTH U3y4aeT 00I1e OMAacCHOCTH,
YIpOXKaroume KaKI0My YeJIOBEKY, U pa3padaThiBacT CIOCOObI
3alUThI OT HUX B JIIOOBIX YCJIOBUsX. B n1aHHOM Kypce
paccMaTpUBaIOTCs BOIPOCHI OE30IMACHOCTH BO BCEX aCMEKTax
KU3HEJEATEIIBHOCTH YEJIOBEKA: TPUHIIMIIBI, METO/IBI M YCTPOICTBa,
IIpUMEHsIEMbIE JIJIs1 o0ecrieueHus: 0e30MacHOCTH TPyJa; METOMBbI,
CHCTEMBI U YCTpOHCTBa, HEOOXOJUMBIE [T MPOPHIAKTUKN
TpaBMaTH3Ma U MpOoPeCcCUOHANbHOMN 3a00JI€BaEMOCTH, a TAKKE
IIPOrHO3UPOBAHUE, IPEAYIPEKACHUE U JIMKBUAALNS ITOCIEACTBUI
Ype3BbIYAITHBIX CUTYAIMi IPUPOAHOTO, TEXHOT€HHOTO U
COLIMAJILHOTO XapakTepa.

B3anMocBs3b ¢ APYrHMH JUCHUIIMHAMY CHIENHATBHOCTH:
Xumus, IK0J10rus

TpeOoBaHusI K MCXOAHBIM YPOBHSM 3HAHUI U YMEHM
CTYeHTOB:

Oo0mas ¢pusnka, od1ass XuMus, 00Iass OMOJIOTHS.

VK-8,

YK-8.1; YK-8.2; YK-8.3;

b1.0.05

MarteMaTHUYeCKUN aHATN3

Kypc maremarnueckoro aHanu3a BOUpaeT B ce0e OCHOBHYIO
MaTeMaTH4YecKylo 0a3y, a TakxKe MPUMEHEHUS ero 11l GOpMYITUPOBKH
OCHOBHBIX 3aKOHOB (DM3MKH ¥ BEIYUCIICHHS HEKOTOPBIX (PU3UECKUX
BennuuH. Hanpumep, popMysibl MrHOBEHHOH CKOPOCTH, MTHOBEHHOM
YCKOpPEHUs, KOOpAUHAT LEHTPA TSHKECTH, MAaCChI U T. 1.

B pamkax Kypca y Oynyniero uHkeHepa JOJKHa BEIpaboTaThCsl HABBIKU

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

YK-1.1; YK-1.2; YK-1.3;
VYK-2.1; YK-2.2; YK-2.3;
OIIK-1.1; OIK-1.2; OIIK-1.3;




HAYYHOT'O MBILUICHHS, TI03BOJISIOIIEH KOPPEKTHO c(hOpMYIMPOBaTh U
pemaTh TEXHUIECKHE 3a7]a4i, OPHEHTUPOBATHCSI B CTPEMUTENBHOM ITIOTOKE
COBpPEMEHHON Hay4YHOU M TEXHUUECKOW HH(OpMAaLnH.

B3anmMocBA3b ¢ APYTUMH AUCHHMIIMHAMH CIICNHAJIbLHOCTH:

Ob6mras ¢usnka, KoMruiekcHBIN aHann3, AHATATHYECKAs TEOMETPHUS U
JIMHEHHas anredpa

TpeOoBaHus K MCXOAHBIM YPOBHSAM 3HAHWN U YMEHHI CTyAeHTOB:
IIkonBpHBIN KypC MaTEMaTHKH, JIMHEHHOW alreOpu W aHAITMTHIECKOH
IFE€OMETPUH, IAPAJUICIBHBIN KypC

b1.0.06

dusnka 1

JaHHbBI KypC MOCBSLIEH U3JI0KEHUIO OCHOB MEXAHUKHU U MOJIEKYJISIPHOU
¢u3ukm ctyaeHTaM 1-ro Kypca (PU3UKO-TEXHUYECKHUX HAIIPABICHUH. DTOT
KYpC 3HaKOMHUT CTYJICHTOB C OCHOBaMU KMHEMATHKH, TMHaMUKU HbI0TOHA,
KHHEMAINKU ¥ TUHAMHUKHU BPAIlaTeIbHOTO JIBIDKCHUS, 3aKOHAMH
COXpaHEHHUs B MEXaHUYECKUX CHCTEMax, OCHOBAM MOJIEKYJISIPHO-
KHHETUYECKOH TEOpHUH, TEPMOJUHAMHUKH, CTATHCTUIECKON (PU3UKU.
Oco0oe BHUMaHHE YIENSIETCS O3HAKOMIICHUIO CTYIEHTOB C OCHOBAMH
BBICIIICH MaTeMAaTHKU U PUMEHEHHUIO dTUX 3HAHUH IJIsl pelIeHUs 3a/1a4 110
¢dusnke.

B3aumocBs3b ¢ ApYyruMy JMCHMIIMHAMY CIIEHUAIbHOCTH:
DJIEKTPUYECTBO U MarHeTn3M, OnTrka, ATOMHas (U3MKa,
MareMatuyeckuid aHanu3, AHAIUTUYECKAs TEOMETPUS U JIMHEHHAS
anrebpa

TpeOGoBaHMs K UCXOHBIM YPOBHSM 3HAHU M YMEeHHUIi CTYAE€HTOB:
IkonpHBIN Kypc GU3NKU M MATEMATHKH, TapauIeIbHBIA KypC BhICIIEeH
MaTE€MaTUKH.

YMETh pelIaTh HeCIOXKHbIe (PU3NIECKHUE 3a/1a4H Ha IIKOJIBHOM YPOBHE,
00BSACHUTH NMPOCThIC (PU3UYCCKHUE SIBIICHUS U BJIAJICTh. METOAAMHU
MPOCTEUIINX U3MEPEHUM, annapaToM MIKOJIBHOIO Kypca MaTeMaTHKH, a
TaK)Ke OCHOBHUMBI U pepeHInaIbHOro HCUSCIICHUS

OIIK-1, OTIK-2, OIIK-3, TIK-3,
TK-4; TIK-12:

OIIK-1.1; OTIK-1.2; OTTK-1.3;
OIIK-2.1; OTIK-2.2; OITK-2.3;
OIIK-3.1; OTIK-3.2; OTTK-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;

b1.0.07

Dusnka 2

B pamxkax kypca “OneKTpu4ecTBO U MarHETHU3M ~° M3y4aroTCsl OCHOBHBIE
3aKOHBI DIIEKTPUUECTBA U MAarHETH3Ma, 2 IMEHHO: 3aK0H KyioHa, 3aKkoH
buo-Cagapa-Jlannaca, 3aK0OH 31€KTpOMarHUTHOU UHAYKIMU Dapajes.
Nzyuarotcs MaTemMaTnueckue 0000IIEHUS 3THX 3aKOHOB, 2 UMEHHO:
teopema ["aycca B nuddepeHinanbHON M MHTErPaIbHOM popme, a Tak ke
TeopeMa O HUPKYJIALHUHA BEKTOpa MAarHUTHON HaNpsLDKEHHOCTU. BBoauTCs
MOHSITUE TOKA CMEIICHUS U HA 3TOU OCHOBE IMOJIYYAIOTCsl YPABHEHUS

OIIK-1, OTIK-2, OTIK-3, TTK-3,
TK-4; TTK-12:

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




MakcBesura B HHTerpainbHoi n qudepeHnmansHoi hopme.
NzydaroTcs anekTpudeckre M MarHUTHBIE CBOMICTBA MaTepUaOB, a TAKKE
JIBIDKEHUE 3aPSKEHHBIX YaCTUIL B SJIEKTPOMATHUTHOM II0JIE.
B3aumocBs3b ¢ APYrUMH AUCUUNIUHAMYI CENHATBHOCTH:
Mexannka u MojieKyspHas ¢puznka, OnTuka, AToMHas ¢GuU3NKa,
MaremaTuyecKkui aHaIu3

TpeOoBaHus K MCXOAHBIM YPOBHSAM 3HAHWN U YMEHHI CTyAeHTOB:
[ konpHBIH Kypc QU3UKK U MaTEMATHKH, TAPAJUIETHHBINA KypC BBICIIECH
MaT€MaTHKH, MCXaHHUKa

YMETH p€lIaTh HECIOKHBIC (pI/I?;I/I‘ICCKI/IC 3aJa4y Ha IIKOJIbHOM YPOBHE,
00BSACHUTH MPOCTHIC (PN3NUYECKHUE SIBICHUS U BIA/IETh: METOIAMH
MPOCTEHIINX U3MEPEHHIA, alllIapaToM IIKOJIHHOTO Kypca MaTeMaTHKH,
BJIaACTb OCHOBBLIMBI BEKTOPHOT'O aHAaJIn3a

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

b1.0.08

dusnka 3

B kypce nznararorcs OCHOBBI TEOPHH IEKTPOMArHUTHBIX BOJIH HA OCHOBE
ypaBHEHU MakcBelnia, BOJIHOBOW ONTHKH, B TOM YHCIIEe MHTEPPEPECHIINU
1 KOTepEHTHOCTH, AU(PAKINH, KITacCCUYecKast TeOpHsl TUCIIEPCHHU, OCHOBEI
KPUCTAJUIOONTUKH, ONITUKHU JABWKYIIUXCS CPEJl, BBIBIATCS POJIb
ontudeckux 3QQPeKToB B CTAHOBICHUH TEOPUH OTHOCUTEIIEHOCTH.
N3yuaroTcs OcHOBHBIE SIBIEHUS U 3P EKThI, KOTOPHIE JISKAT B OCHOBE
paboThI ONITHYECKUX IPUOOPOB U YCTPOKCTB. V3ydaroTcst OCHOBBI
CHEUATEHON TEOPHH OTHOCUTEIBLHOCTU: KHHEMATHKA U IHHAMUKA
PEATUBUCTCKUX YacTHL. Jlanee, HA OCHOBE BOJIHOBOM TEOPHH CBETA U
MOJIEKYJIIPHO-KUHETHYECKO TEOpHUHU CTPOEHHS BEIIECTBA UCCIEAYIOTCS
ONTHUYECKUE CBOMCTBA BEIIECTBA U HanboJiee BaXKHbIE [T TPAKTHUKU
addextrr: 3 ekt Dapasest, MOIEKYIIPHOE paccesHUE CBeTa U T.JI..
N3y4aroTcs OCHOBHBIE 3aKOHOMEPHOCTH TEMJIOBOTO U3JIy4YEHUS U
PaBHOBECHOTO M3IIy4EHUSI.

B3aumocBA3b ¢ APYTUMH AUCHMIIMHAMY CHENHAIbHOCTH:
DJEeKTpUUECTBO M MarHeTu3M, MexaHuKa U MOJIEKYJIsipHas (PHU3HKa,
AtomHas ¢u3uka, MareMaTnieckuil aHaIn3

TpeOoBaHMs K MCXOAHBIM YPOBHSAM 3HAHUN U yMeHHIi CTy1eHTOB:
CoOTBETCTBYIOIINI pa3/ieNn HIKOJIEHOro Kypca. OCHOBHBIE 3aKOHBI
ANEKTPOIMHAMUKH B paMKaxX Kypca DIEeKTPHIECTBO M MarHETH3M ,
MounexkyispHas pusrka , OnTrka u atomHas ¢usnka. OCHOBbI TECOPUHU
IuQepeHInANBHBIX YPaBHEHUI 1 BEKTOPHOTO aHAIN3a, PeliaTh
HECJIOXKHBIE 3aJJa4H 110 FeOMETPUUYECKON ONTHKE; pa30upaThes B

OIIK-1, OTIK-2, OIIK-3, TIK-3,
TK-4; TIK-12:

OIIK-1.1; OTIK-1.2; OITK-1.3;
OIIK-2.1; OTIK-2.2; OITK-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,
MK-12.1, [IK-12.2, TIK-12.3;




MPUHLMTIAX PaOOTHI MPOCTEHIINX ONTHYECKUX TPHOOPOB; BIAIETH
METOJIaMH NPOCTEUIINX ONTUYECKUX U3MEPEHUH.

b1.0.09

dusuka 4

Kypc “ATtomHas ¢uznka” sBAsSeTCS OCHOBOM [UIs U3YUYECHUS CIICHATIbHBIX
JuctumiauH « PU3uKa NoIynpoBOIHUKOBY, «Dr3nka TBEpAOTo Tenay,
«KBanroBas ontuueckas anekTpoHuka», «Cnexrpockonusy «Hennneinas
ONTHKa», a Takxke pa3zaena KBantoBas MexaHnka kypca OCHOBBI
TeopeTnueckor ¢pusuku.BeiBomutes popmyna pacnpenenenus [lnanka na
OCHOBE €r0 KBaHTOBOI TMIIOTE3bI, AAETCS OOBSICHEHUE SIBICHUS
(doTtoaddekTa Ha OCHOBE TUTIOTE3BI DUHINTEITHA, @ TAK)KE BEIYUCIIACTCS
CIIEKTP FapMOHUYECKOr0 OCHUILIATOpA U aTOMa BOOPOJa HA OCHOBE
runotessl 1e bpoitna. U3yyaercs ypaBuenue lpeaunrepa u ero
NPUMEHEHHUE K [IPOCTEHIINM 3aJa4aM: yacTulla B IOTeHIHAIBHOH SIME,
Haa0apbepHOE OTPaKEHUE, TYHHEIbHBIN 3 dekT. [laroTcs cBefeHus 0
CTPOCHUH MOJIEKYJI, U3yYar0TCsl OCHOBHBIE OCOOCHHOCTH 3JIEKTPOHHBIX,
KoJIeOaTeNIbHBIX U BpaIlaTeIbHBIX CIEKTPOB. J[atoTcs OCHOBHBIE CBEICHUS
0 CTPOEHUH sJIpa U ero dHepreTUKu. M3ydyaroTcs MeXaHu3Mbl paciaa sapa
Y M3J1araloTcsi OCHOBHBIE HJIEM METO/I0B MCIIOJIb30BAHUS SIIEPHON SHEPTUU.
B3aumMocBs3b ¢ IPYrMMHU JMCUMIIJIMHAMH CHelUATBHOCTH:
DNeKTpruecTBO M MarHeTusM, OnTuka, MexaHruka 1 MOJIeKyJIsIpHast
¢uzuka, Maremarnieckuii aHanu3, AHaJTUTUIECKAs TEOMETPHSI U
TUHeWHas anredpa

TpeOoBaHMs K HCXOHBIM YPOBHSM 3HAHWI M YMEHHUIl CTY/IEHTOB:
CoO0TBETCTBYIOMUI pa3/ien UIKOJIEHOTO Kypca, OCHOBBI JIMHEHHON
anreOpbl, MAaTEMaTHYECKOTO aHAIIN3a, METOJOB MaTEMaTHIECKOW (HU3UKH,
OCHOBHBIE MTPUHIIMIIBI KJIACCHUECKOW MEXaHUKH, MOJICKYJISIPHON (DU3UKH,
3JIEKTPOMArHeTU3Ma 1 ONTHKH, MPUMEHSTh 3TH 3HAHUS IPU PeILICHUN
3aj]a4 ¥ BIaJIeTh MeToIaMi (U3MYECKOTO MBILICHHS. .

OIIK-1, OTIK-2, OIIK-3, TIK-3,
TK-4; TIK-12:

OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3;
OIIK-3.1; OIIK-3.2; OIIK-3.3;
MK-3.1; [1K-3.2; T1K-3.3;
[1K-4.1; [1K-4.2; 11K-4.3,
[K-12.1, I1K-12.2, T1K-12.3;

b1.0.10

TeopeTnyeckas MEXaHUKa

B nepBoii wactu kypca “ TeopeTnyeckas MexaHHKa M3ydaroTcsl Hanbosee
o0mmye GopMyTUPOBKH OCHOBHBIX 3aKOHOB MEXaHUKH: YPAaBHEHHUS
Jlarpamxa, 'amunbTona, ['ammnbToHa-Akoou. BRoaurcs monstue
¢azoBoro oowvema, popmynupyercs reopeMa Jlnysuiis. Usydaercs
TEOPHsI MAJIBIX KOJIeOaHUH U ee MPUMEHEHNE K KOJIeOaHUsIM MOJIEKYJI.
[anee Ha ocHOBe ypaBHEHHH MakcBeia n3y4aroTcss OCHOBHBIE
AIIEKTPOIMHAMHYECKHE SIBIICHHS: PACCESIHAE M3ITyUSHHUS, paIMallHOHHOE
3aryxaHue. M3y4aloTcsi OCHOBHbBIE IPaHUYHBIE 3a/1a4 3JICKTPOCTATUKU:
TOYEUHBIH 3apsia BOJIM3U IPaHUIIbl pa3aenia ABYX JUIJIEKTPUKOB, TOUSUHBIN

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

OIIK-2.1; OTIK-2.2; OITK-2.3;
OIIK-3.1; OTK-3.2; OIK-3.3;
TK-5.1; TIK-5.2; TTK-5.3<
MK-12.1, IK-12.2, TIK-12.3;




3aps BOMHM3W AMAIISKTPHICCKON cephl u mpoBoasmieii cheprl. BBomsres
HEOOXOMMEBIE JIJIsl pEIICHHUS DTHUX 3a/1a4 CIIeUaIbHbIe (QYHKITAH.
B3aumocB3b ¢ APYrUMH AUCHUNIHHAMYA CHENHATBHOCTH:
Mexanuka 1 MOJIEKyIIsipHasA (hr3uKa, DIEKTPHIECTBO M MarHETH3M,
Ontrka, AtomHas u3uka, OCHOBBI TeOpeTHIECKOM Gu3nku 1.2,
Matematndeckuil ananus, AHaIUTHYECKasi TEOMETPUA U JINHEHHast
anreOpa, MeToapl MaTeMaTHUECKON (PU3UKH.

TpedoBaHus K MCXOAHBIM YPOBHSAM 3HAHUI U YMeHHUIi CTYy1€HTOB:
JIMHEHHAas anreOpa, MaTeMaTHUSCKUN aHAIN3, KOMIUICKCHBIN aHaIu3
OCHOBHBIC MTPUHIIHIIBI KJIACCUUECKOW MEXaHHUKH, MOJICKYJISIPHOM (DU3UKH,
AIEKTPOMArHeTH3Ma U ONITUKH, TPUMEHSTH 3TH 3HAHUS TPU PEIICHUH
3a/1a4 M BJIQJIETh METOIaMU (PU3NIECKOTO MBIIILICHUSL. .

b1.0.11

BBeneHne B KBaHTOBYIO
MEXaHUKY

B nmaHHOM Kypce BOJATCS TOCTyJaThl KBaHTOBOM MEXaHUKH H
MaTeMaTUYECKU ammnapar, OCHOBAaHHbIM Ha TMOHATHM OIEpaTopa.
N3yuaeTcs npeaenbHblil Nepexoa OT KBAHTOBOM MEXaHUKU K KITACCHYECKOH,
a TaKKe KBa3WKIACCHYECKOE MPHONMKEHUE Uil PEUICHUs ypaBHEHUS
IMIpenunrepa. IIpusBonarcs TouHsle pemeHus ypasHeHus Llpenunrepa s
aToMa BOAOPOAA 51 TapMOHHYECKOTO OCLIAJUIATOPA.
BBoasTcst mpuOIMKeHHbIE METO/IBI PEIICHHS 33/1a4 KBAHTOBOW MEXaHUKU:
TEOpUs  CTAalMOHAPHBIX  BO3MMYIIEHWH, TEOPHs  HECTAIMOHAPHBIX
BO3MYyIIeHHH © bopHOBckoe mpuOmmwkeHue. BBonmsaTcs MOHATHS
TOKAECTBEHHOCTH YacCTHLl U OOMEHHOI'O B3aUMOJCHUCTBHS, a TAKXKE CBSI3b
CIIUHA YaCTHUIIBI u CTaTHCTHUKH.
Nzyuaercs moBeaeHNEe 3apsHKEHHBIX YAaCTHIL B TOCTOSTHHOM 3JIEKTPUYECKOM
Mojie M B IIOCTOSHHOM MAarHWTHOM IIOJIe, a TakK € B IIoJe
9JIEKTPOMArHUTHOM BOJIHBI. .
Cnucok JIuTepaTypsl:

1. [dupax, [IpuHIMIIBI KBAHTOBOM MEXaHUKH.

2. @epmu, Jlekuu Mo KBaHTOBOM MEXaHUKE

3. Acraxos, lllupokos. KBanrosas ¢puznka

4. AobapenkoB, 3arymseB. I[Ipocreifme wMomenun B KBaHTOBOM

MEXaHHKE
5. bapabanos, KBanroBas mexanuka 4.1.

TpeGoBaHMsA K MCXOAHBIM YPOBHSAM 3HAHWI M YMEHMI1 CTYI€HTOB

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

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-5.1; TIK-5.2; TIK-5.3




3uaTh: lIMeTp MHHUMaNbHBIE 3HAHHWS IO KBAaHTOBON MeXaHWUKE W

KBaHTOBOU HH(}OpMAaTHKE.

YMeTh: YMETh HHTEPIPETUPOBATH PE3yIbTAThl H3MEPEHUH, a TAKKE
TEOPETHIECKHAX PACUETOB HCKOMBIX (PM3UYECKUX XapPaKTEPUCTHK
paccMoaTprUBaEMBIX CHCTEM.

Baaners: ViMeTh HaBBIKY [T peATM3alMN YUCICHHOTO MOICITUPOBAHHUS

KBaHTOBBIX MTPOIIECCOB, MPOTEKAIOIINX B KBAHTOBBIX CUCTEMAaX
B3aumocBs3b ¢ APYrUMH AUCHUNIUHAMYI CENHATBHOCTH:
VYryOneHHbI  Kypc  KBaHTOBOW  MexaHukH, JluddepeHunuanbHbie
ypaBueHus1, Ousuka 1, Ousuka 2, Ousnka 3, Ousuka 4, Teoperuueckas
MEXaHUKa.

b1.0.12

YranyOeHHBIH Kypc KBAaHTOBOH
MEXaHHUKU

B nmanHOM Kypce paccMaTpuBarOTCSl CHEIMATbHBIE BOMPOCH KBAaHTOBOM
MEXaHWKH, CBS3aHHBIC C 3a/[a9aMH, KOTOPbIE PEMIAlOTCs B paMKaX TEOPHH
BO3MYIIIEHUH, Takme Kak »dPdext 33eemaHa, CHOUH-OPOUTAIBHOE
B3aMMOJICHCTBUE BOJOPOAONOO0OHBIX aTOMOB U T.1I.. A TakKe JMHAMUKA
KBaHTOBBIX CHCTEM, TaKUX KaK JBYX- H TPEXYPOBHEBBIC CUCTEMBI. B Taknx
CHUCTEMax OynyT paccMaTpuBaThCs 3¢ deKThI MTOTJIONICHUS,
CTUMYJIMPOBAHHOTO M3IYUYEHUS M CTIOHTAHHOTO U3ITyYCHUSI.
Cnucok JuTepaTypsl:

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

mechanics. Cambridge university press.

2. [wupax, [IpyHIUIBI KBAHTOBON MEXaHUKH.

3. ®epwmu, Jleknuu o KBaHTOBOW MEXaHUKE

4. bapabanoB, KBanroBas mexanuka 4.1.

TpeOoBaHMA K MCXOAHBIM YPOBHSAM 3HAHWI U YMEHMIl CTY1€HTOB
3naTb: lIMeTs MHMHUMaIbHBIE 3HaHMS 110 KBAaHTOBOM MEXaHUKE WU
KBaHTOBOW WH(OpPMATHKE.

YMerh: YMETh HHTEPIPETUPOBATH PE3YIbTATHI U3MEPEHUH, a TAKKE
TEOPETUYECKUX PACYETOB UCKOMBIX (PH3MUYECKHUX XapaKTEPUCTUK
pPaccMOaTprUBAEMBIX CUCTEM.

Baagers: IMeTh HaBBIKY IS peau3aliy YUCICHHOIO MOJEITUPOBAHUS

KBaHTOBBIX IIPOLIECCOB, IPOTEKAIOIUX B KBAHTOBBIX CUCTEMAX
B3aumMocBs3b ¢ APYTUMH AMCHMIVIMHAMH CIICNHAJbHOCTH:

OIIK-1, OIIK-2, OTIK-3, TIK-1,
T1K-6:

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-1.1; TIK-1.2; TIK-1.3;
TK-6.1; TIK-6.2; TTK-6.3




BBenenne B KBaHTYBYIO MeXaHUKy, JluddepeHnmanibHbie ypaBHEHHS,
Ousnka 1, Ousnka 2, dusnka 3, duszuka 4, TeopeTnyeckas MexaHUKA.

b1.0.13

JluckpeTHas MaTemMaTHKa 1
Teopust HHPOPMAITIH

[Ipeamet “/IuckpeTHas MaTeMaTHka U TeOprs HHPOpMAITHH *~ BKIIOYACT
OCHOBHBIE IIOJIOXKEHUS Psiia MATEMAaTHYEeCKUX AUCLUIUIMH (TEOpUH
MHO€ECTB, KOMOMHATOPUKH, TeOpHHU TpadoB, Teopun OyneBbIX (YHKLUH,
TEOPHUH AITOPUTMOB), B Kypce qUCHUIITMHEBI HU371araroTcsi OCHOBHBIE
MTOHATHUS TCOPUH MHPOPMAITHH, HEOOXOUMEBIE I TPO(eCCHOHATHLHOM
JeSTEIBHOCTH B 0071aCTH HH(POPMALIMOHHBIX TEXHOIOTHH. BBOAUTCS
MOHATHE KOJIMYECTBA MHPOPMAIH U ONPEACISIETCS] SHTPOITUS KaK Mepa
CTETICHH HEOIIPEeICHHOCTH. PellieH psj 1orn4eckrx 3a1a4 ¢ HOMOLIBIO
nojicueTa MHPOPMAIMK HIK SHTPOIUK. PaccMOTpeHsI 3a1a4un
KOAMPOBaHHS HHPOPMAIMHK C UCIIOIb30BaHHEM PABHOMEPHBIX U
HEpaBHOMEPHBIX KOAOB. [IpHBOISATCS OCHOBHBIE TEOPEMBI KOJUPOBAHUS
MH(POPMAaLUK IPU OTCYTCTBUU U HATUYUU TTOMEX .

B3aumocBs3b ¢ IPYrUMHU JHCHHMIIJIMHAMH CHEUATBHOCTH:
MareMatuyeckuii aHanus, Teopusi BEpOATHOCTEN U MaTeMaTUyecKas
CTaTUCTHKA, TeOpHsl FNEKTPUIECKUX LieneH

Tpe6oBanusi K HCXOHBIM YPOBHSIM 3HAHUW U YMEHMIi CTY/IeHTOB:
Kypc mxonpHOM MaTeMaTUKH

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

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

b1.0.14

YucneHHbIe METOMBI B (pr3uKe

UucneHHple METOABl B (U3UKE — 3TO HUHCTPYMEHTHI W aAJTOPUTMBI,
MCIIOJIb3yeMbIE ISl MOJEIMPOBaHUS (U3NYCCKUX MPOIIECCOB M PELICHUS
YpaBHEHUH, KOTOpBIE OMNHCHIBAIOT ATH Tporecchl. OHU  IO3BOJISIOT
MOJIYYUTh YUCJICHHBIC PEHICHUS TaM, TNIe aHAIUTHYECKUE METOJBI MOTYT
OBITh HENPUMEHUMBI WM CIIMIIKOM CJIOXKHBI. JlaHHBIE METOZIBI IIMPOKO
MPUMEHSIOTCS B PAa3U4YHBIX O0NMAcTIX (DM3HMKH, BKIIOYasS MEXaHUKY,
ANIEKTPOIMHAMUKY, KBAaHTOBYIO  (U3UKYy H  acTpOpU3UKy, Ui
MOJICIIUPOBAHUSI CHCTEM OT 3JIEMEHTAPHBIX YaCTHI] JO KOCMOJIOTHUECKHUX
MaciITadoB.

Lenpro ocBOEHUS TUCIHMILIMHBI "UUCIIEHHBIE METOBI B (U3UKe" SBISETCS
3HAKOMCTBO CTYACHTOB C OCHOBHBIMH YHCJIICHHBIMH METOJAMH U
peanu3yIoNMMN UX ajJTOpUTMaMH, a TakKKe IOATOTOBKA CTYICHTOB K
PELICHUIO TPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM YHCICHHBIX METOOB.

OcCHOBHbIE MCTO/IbI ITPOBECACHUA 3aHSATHH - JICKOWH, IPAKTUYICCKUEC 3aHATHUS.

OI1K-2, OTIK-3, OIIK-4,
OIIK-5, TIK-2:

OIIK-2.1; OTIK-2.2; OTTK-2.3;
OIIK-3.1; OIIK-3.2; OITK-3.3;
OIIK-4.1; OTIK-4.2; OTIK-4.3;
OI1K-5.1; OTIK-5.2; OITK-5.3;
TK-2.1; TIK-2.2; TIK-2.3




CHucoK TATEpaTyphl:

1. }O. P. Axkonsan, OcHoBel Uucnenneix Metonos, M3mareansctBo PAY,
Epenan, 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. 3amunaes, J.P. I'yneBuu, Uucnennsie Metonsr B Dusuke u
Texuuke, Yausepcurer UTMO, Cankr-IletepoOypr, 2020.

TpeOGoBaHMs K HCXOAHBIM YPOBHSAM 3HAHMI M YMEHUIl CTYIeHTOB
3narb: 3HaHUS U3 KypCOB MAaTEMAaTHUYECKOrO aHAIM3a, JIMHEUHOMN
anreOpbl, OOBIKHOBEHHBIX MU( G epeHIINANbHBIX YpaBHEHUH, YpaBHEHUH
MaTeMaTHYeCKOH (hH3HKH.

Ymernb: YMeHHE aHANU3UPOBATh PE3YJIbTATHL U OLIEHUBATH UX

TOYHOCTH U IOCTOBEPHOCTb.

Bnagerb: Bnanmers mpuMeHeHHWEM MPOTPAaMMHOTO oOOecredeHus s
peanuzanuu yrcieHasix metonos (Wolfram Mathematica, Python, C++
U T.IL.).

B3aumMocBs3b ¢ IPYrMMHU JMCUMIIJIMHAMH CHelUATBbHOCTH:
KsanroBoe nporpammupoBanue (QISKET); Mammmuaoe 00y4eHue;
CTpyKTypbl JaHHBIX U anroput™Mbl (Python); ®yHKIMOHAIBHOE
nporpammuposanwue (Python & Wolfram).

b1.0.15

KBanToBas nnpopmaruka

ConepkaHue Kypca COCTaBIISIET BBEIEHHE B COBPEMEHHYIO KBAHTOBYIO
teoputo uHpopmanuu (KTHU) u ee metoasl. [locnenanss sBiseTcs 0CHOBOM
JUIA TaKUX HAy4YHBIX M TEXHOJOTMYECKMX IUCLMIUIMH KaK KBaHTOBBIC
BBIYUCIICHHS, KBAHTOBbIE KOMMYHHUKAIMK KBaHTOBasi Kpunrorpadus u T.7.
YCIIOBHO Kypc MOXHO TIOApAa3[einTh Ha HECKOJIBKO KPYIHBIX
COCTOBIJISIFOIIINX.

1) ®opmanusm ['misdeproBa nmpoctpanctsa ([upax - pon HelimanoBckuit)
KBaHTOBOW MEXaHUKH

2) MHOro4acTHYHOCTh ¥ KBAHTOBBIE KOPPEIISIIIUH

3) KBaHTOBBIC BBIYMCITICHUS

4) Ba3oBble KBAHTOBBIE AJITOPUTMBI

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

OIIK-1.1; OTIK-1.2; OTTK-1.3;
OIIK-3.1; OTK-3.2; OIK-3.3;
OIIK-4.1; OTIK-4.2; OTTK-4.3;
OIIK-5.1; OTIK-5.2; OTTK-5.3;
TK-2.1; TIK-2.2; TIK-2.3




5) Kitaccuueckas ¥ KBAaHTOBast TEOPHs HH(DOpMAIMK
6) [TpUHIIBITBI H OCHOBHBIC IPOTOKOJIBI KBAHTOBOM KpUITOrpapun

OCHOBHBIE MECTOJbI ITIPOBEACHUA 3aHATUH - JICKOWH, IIPAKTUYCCKUE 3aHATHUA.

Cnucox IuTepaTypsl:

[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).

TpeOGoBaHMA K HCXOAHBIM YPOBHSAM 3HAHMI M YMEHHUIl CTYIEHTOB

3HaHMe: BBOAHBIX KypCOB I10 MAaTEMaTUIECKOMY aHAJIN3Y, KOMIZIEKCHOMY
aHanm3y, TMHEHHOH anredpe, TeH30pHO! anredpe, KBAHTOBOW MeXaHUKe.
B3aumocBA3b ¢ APYTrUMH AUCHHUIJIMHAMH CTIENMAJTBHOCTH

KsanroBoe nporpammupoBanue (QISKET); Mammuaoe 00y4eHue;
CtpykTypsl JaHHbIX U anroputMsl (Python); dyHKIMOHATEHOE
nporpammuposanue (Python & Wolfram).

b1.0.16

KsanroBoe
nporpammupoBanue (QISKET)

KBanToBoe NMpOrpaMMHUpPOBaAHHE — 3TO 001acThb
MPOrpaMMHUPOBAHUS, CBS3aHHAs C pPa3pabOTKOW alIrOPUTMOB H
mporpaMM JUIsi KBAaHTOBBIX KOMIIBIOTEPOB. B  oriwmume oT
KJIACCHYECKUX KOMITBIOTEPOB, HUCHONb3yronmx Outbl (0 wim 1),
KBAaHTOBBIC KOMITBIOTEPHI HCIIONB3YIOT KbIOOUTHI (QUDItS), koTopsie
MOTYT HaxOJUThCS B CYNEPHO3WIMH COCTOSHUH U OBITH
3aIyTaHHBIMU JIPYT C IPYTOM.

OcHoBHbIE  MeTOAbI  TPOBeIeHUs]  3aHATHH - JICKIUH,
MIPAKTUICCKHE 3aHSITHSI.

OIIK-3, OIIK-4, OIIK-5, TIK-2,
[K-7, IIK-11

OIIK-3.1; OTIK-3.2; OTIK-3.3;
OIIK-4.1; OTIK-4.2; OTIK-4.3;
OI1K-5.1; OIIK-5.2; OTIK-5.3;
MK-2.1; TIK-2.2; TIK-2.3
TMK-7.1; TIK-7.2; TIK-7.3
MK-11.1; [IK-11.2; TIK-11.3




Cnucok JurepaTypsbl:

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://qgiskit.org/textbook

(MaTepakTUBHBIN OHIAWH-Y4eOHUK IO KBAHTOBOMY
nporpammupoBaHuto Ha Python)

TpeOoBaHNs K HCXOAHBIM YPOBHSIM 3HAHUI M YMEHHUH CTYyI€HTOB
3HaTh:
o OCHOBBI IMHEWHOMN anreOpsl (BEKTOPBI, MAaTPHUILIbl, COOCTBEHHbIE
3HAYEHUS U BEKTOPBI);
o OCHOBHBI€ 3aKOHBI U PUHLIUIIBI KBAHTOBOM MEXaHUKH
(cynepno3unys, u3MepeHue, MPUHILINI HEONIPeAeIEHHOCTH );
o OCHOBBI KJIACCUYECKOT'O IPOrpaMMHUPOBaHUs (KeIaTeIbHO Ha
Python);
o CTpYKTYpy U IPUHIMIBI pabOThI KIACCHUECKOT0 KOMIIBIOTEPA;
e [TonsiTHe anropur™ma u 6a30BbI€ ATOPUTMHUUECKUE KOHCTPYKIIUH.
Ymersn:
e UnTath 1 aHAIM3UPOBATh KBAHTOBBIE CXEMBI;
e Vcnionp3oBaTh OMOIMOTEKH U1l CUMYJISILIMK KBAHTOBBIX
anroputMoB (Hanpumep, Qiskit, Cirq);
e [Tucarp mpoctele nmporpammsl Ha Python;
e PemiaTh 3a7auu ¢ MCMOIb30BaHUEM JIMHEHHON anredpsl U
KOMIUIEKCHBIX YHCET,
e [IpeacTaBnsTh 1 HHTEPIPETUPOBATH COCTOSIHUE KbIOOUTOB B
BH/JIE BEKTOPOB U MaTpHLL.
Baapnern:
« bazoBbiMu HaBbIKaMu paboThl B Jupyter Notebook;
o HaBblkaMu nouicka v aHanu3a HHPOPMAIMK U3 HAYYHBIX U
TEXHUUYECKNX UCTOYHUKOB;
o [Ipuémamu BU3yanuzanuu pe3yabTaToB KBAHTOBOIO
MOJIETTUPOBAHUS;



https://qiskit.org/textbook

» HaBbikamu paboThI ¢ ccTeMaM# KOHTPOJISl BEpCHUil (Hampumep,
Git) — sxenarenbHO.
B3aumMocBsI3b ¢ APYrHMH AUCHUAIINHAMH CTIENHAIBHOCTH:
KBanToBas kpunrorpadus; MamuuHoe o0ydyenne; CTpyKTypsl
JaHHBIX U aaroputMel (Python); dyrkroHansHOE
nporpammupoBanue (Python & Wolfram).

b1.0.17

®dusnueckas KyJIbTypa

3ansaTuss GuU3MYecKOH KYJbTYPOl U CIOPTOM NPOBOJASTCS He
TOJILKO [IJIS YKPeIJieHusl 310POBbsl, BCECTOPOHHEr 0 Pa3BUTHS U
CIIOPTHBHOTO COBEPIIEHCTBOBAHUS, HO M B IeJIAX OBJIAJICHUS
HABBIKAMHU NMPO(eCcCHOHAILHO- MPUKJIATHON PU3HYeCKOH
MOArOTOBKM /sl OyAyled NpOU3BOANUTEIbHOM JeSITeJIbHOCTH, a
Takke (OpMHUPOBAHUS MOTPEOHOCTH B PeryJsipHbIX 3aHATUIX
(pu3HYeCKHMH YIIPAKHEHHSIMH U CIIOPTOM.

YK-7,

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

b1.0.18

Kypcosas padora mo KBantoBomy
nporpammuposanuio (QISKET)

KBanToBoe NpOrpaMMHpPOBaAHHE — 3TO o0macTp
NpOrpaMMHUPOBAHUs, CBs3aHHAs C pa3pabOTKOW alrOpUTMOB U
mnporpamMm Ui KBAaHTOBBIX KOMIIBIOTCPOB. B OTJINYUEC oT
KJIACCHYECKUX KOMITBIOTEPOB, HUCHONB3yronmx Outbl (0 wim 1),
KBAaHTOBBIC KOMITBIOTEPHI UCIONB3YIOT KbOOUTHI (QUDItS), koTophie
MOTYT HaxXOJUTbCS B  CYNEPIHO3HIUU COCTOSHUH U OBITh
3aIlyTaHHBIMU JIPYT C IPYTOM.

OcHOBHBIE  MeTOABI  MpPOBedeHUS]  3aHATHIH - JICKIUH,
MPAKTUYCCKUC 3aHATUS.

Cnucok JuTeparTypsbl:

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://qgiskit.org/textbook

(MHTepakTUBHBIN OHIAWH-yUYeOHUK IO KBAHTOBOMY
nporpamMMmupoBanuto Ha Python)

TpeGoBanus K HCXOAHBIM YPOBHSIM 3HAHMI U YMEHHI CTYyICHTOB
3HaTth:

OI1K-3, OTIK-4, OIIK-5, TIK-2,
TK-7, TIK-9, TTK-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;
[IK-2.1; [1K-2.2; T1K-2.3
MK-7.1; [IK-7.2; TIK-7.3
MK-9.1; I1K-9.2; T1K-9.3;
[IK-11.1; TIK-11.2; TTK-11.3



https://qiskit.org/textbook

o OCHOBBI TMHEHHOM anreOpsbl (BEKTOPBI, MAaTPHUILIbl, COOCTBEHHbIE
3HAYEHUS U BEKTOPHI);
o OCHOBHBI€ 3aKOHBI ¥ IPUHLIUIIBI KBAHTOBON MEXaHUKU
(cynepno3unus, u3MepeHue, IPUHILIUII HEOTIPEAEIEHHOCTH );
e OCHOBBI KJIACCUYECKOT'O IPOrpaMMHUPOBaHUS (KeIaTeIbHO Ha
Python);
o CTpYKTYpy U OPUHLMIIBI pabOThI KJIACCHYECKOr0 KOMIIbIOTEPA;
e [TonsiTHe anropur™ma u 6a30BbIE AITOPUTMUUECKUE KOHCTPYKIIUH.
Ymern:
e YuTaTh U aHATM3UPOBATH KBAHTOBBIE CXEMBI;
e Vcnionp3oBaTh OUOIMOTEKH U1 CUMYJISILIMK KBAHTOBBIX
anroputMoB (Hampumep, Qiskit, Cirq);
e [Tucarp mpoctele nporpammsl Ha Python;
e PemiaTh 3a7auu ¢ UCNOIb30BAaHUEM JIMHEHHON anredpsl U
KOMIUIEKCHBIX YHUCEJ;
e [IpeacTaBisiTh 1 HHTEPIPETUPOBATH COCTOSIHUE KbIOOUTOB B
BHUJI€ BEKTOPOB U MaTpHII.
Baanern:
« ba3oBbiMU HaBbIKaMu paboThl B Jupyter Notebook;
o HaBpikamu novicka 1 aHanm3a nHGOPMAIUY U3 HAYYHBIX H
TEXHUYECKHUX UCTOYHUKOB;
e [Ipuémamu BU3yanuzanuu pe3yabTaToB KBAHTOBOTO
MO/JIEJINPOBAHMS;
e HaBbikamu paboThI C cicTeMaMu KOHTPOJIsE Bepcuid (Hampumep,
Git) — »emnarenpHo.
B3anMocBs3b ¢ APYrHMH JUCHUILIMHAMH CHEeNHMAIBHOCTH:
KBanToBas kpunrorpadus; MamuuHoe o0yuenue; CTpyKTypsl
JaHHBIX U anroput™Msl (Python); ®yHkioHa pHOE
nporpammupoBanue (Python & Wolfram).
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OCHOBBI POCCUICKOH
roCyJapCTBEHHOCTH

«OCHOBBI poccuiickoi rOCy/IapCTBEHHOCTHY pHU3BaH
MOCIIOCOOCTBOBAaTh O0O3HAYEHUIO CHCTEMHOTO M CBOEBPEMEHHOTO
OTBETAa Ha aKTyaJbHbIE BBI30BHI O0Pa30BaTEIHHON W COIMAIBHON

VYK-5, YK-9, YK-10

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




MOJIMTUKE POCCHUUCKOTO TrocyAapcTBa uepe3  (HOpMHUpPOBAHHE
HEOOXOAMMBIX YCIIOBUM JUIsI CAMOOIIPEACIICHUS M COITUATU3AINH
00ydJaronuxcsi Ha OCHOBE OONICTPUHSTHIX IEHHOCTEH W HOPM
MOBEJICHUSA, a Takxke dYepe3 (OPMUPOBAHHE Yy OOyUYAIOUIUXCS
Pa3BUTOrO YyBCTBA IPaXAaHCTBEHHOCTH U MATPUOTHU3MA.

ean u 3apaun

OCHOBHOM  1EJNbIO  MOpenojaBaHus  JUCHUIUIMHBI  «OCHOBBI
POCCHIICKON TOCYJapCTBEHHOCTH» SIBISIETCS  (OpPMUPOBAHHE Y
00y4JaromuMXxcsi CUCTEMbI 3HAaHUM, HABBIKOB M KOMIIETCHIIHM, a TaKKe
LIEHHOCTEH, MPaBUJI U HOPM TOBEJCHMS, CBA3AHHBIX C OCO3HAHUEM
MPUHAJISKHOCTH K POCCHUHCKOMY OOIIECTBY, pa3BUTHEM YYyBCTBA
MaTPUOTH3Ma M TPAKIAHCTBEHHOCTH, (OPMHUPOBAHHUEM JTYXOBHO-
HPABCTBCHHOT'O W KYJBTYPHOTO (yHIaMEHTa Pa3BUTOH M IICIHHOM
JUYHOCTH, OCO3HAIOIIEH OCOOEHHOCTH HMCTOPHYECKOTO IYyTH
POCCHUHCKOTO TOCyAapcTBa, CaMOOBITHOCTh €ro MOJUTHYECKOH
OpPraHu3alMi W CONPSHKEHHE WHAWBHAYAJIbHOTO JOCTOMHCTBA U
ycrexa ¢  OOIIECTBEHHBIM TPOTrPECCOM U TMOJIUTHYECKOU
CTa0MIBLHOCTBLIO CBOEH POIMHEI.

Peasmzaums kypca mnpeanosaraer IOCIENOBATEIIBHOE OCBOEHHUE
CTYJI€HTaMH 3HAHUH, IPEICTABICHUI, HAYYHbIX KOHLEMIIUHI, a TAaKKe
HUCTOPUYECKUX, KYJIbTYPOJOTHYECKHX, COLMOJOTMYECKHX M HWHBIX
JMAHHBIX, CBSI3aHHBIX C TMPOOJIEMATUKOW pPa3BUTHUS POCCUUCKOMN
UMBUIM3aMM M €€ TOCYJAapCTBEHHOCTH B  UCTOPUYECKOU
PETPOCIIEKTUBE U B YCIOBUSIX aKTyaJbHBIX BBI30BOB MOJIUTHYECKOM,
SKOHOMHUYECKOH, TEXHOTC€HHOW U NHON TIPUPOJBI.

HNcxons u3 moOCTaBIeHHOM LEnH, Uil €€ JOCTMXKEHUS B paMKax
JUCLUIUIMHBI MOXKHO BBIIEIUTH CIEAYIOLINE 3a0a4u:




- mpeacrtaBuTbh  ucrtopuro  Poccum B €€ HEnpephIBHOM
UBWIN3ALMOHHOM HM3MEpPEHHMH, OTpa3uTh €€ Hambosiee 3HaYUMble
0COOEHHOCTH, IPUHLUIIBI U AKTyaJIbHbIE OPUEHTHUPHL;

- PAacKpbITb LEHHOCTHO-IIOBEJIECHYECKOE COLEPKAHME 4YyBCTBA
IPAKJaHCTBEHHOCTH U IATPUOTHU3MA, HEOTIAEIMMOIO OT Pa3BUTOIO
KPUTUYECKOI'O MBIIIJIEHUs, CBOOOAHOIO pa3BUTHUS JIMYHOCTH U
CHOCOOHOCTH HE3aBUCHUMOIO CYXKIEHHUS 00 aKTyaJbHOM IOJIMTHKO-
KYJBTYPHOM KOHTEKCTE;

- paccMOTpeTh (yHAaMEHTaJbHbIE JOCTH)KEHUS, H300peTeHus,
OTKPBITHS U CBEPILUEHUS, CBSI3aHHBIE C PA3BUTUEM PYCCKOM 3€MJIM U
POCCUICKOM LMBWIM3ALUKU, IPEACTABUTh HX B AKTYAJIIbHOW H
3HAYUMOM NEPCIIEKTUBE, BOCIIUTHIBAIOLICH B TPaXJaHUHE T'OPIOCTh U
COIPUYACTHOCTD CBOEH KYJIbTYpE U CBOEMY HAPOLY;

- IPEJCTABUTDH KIIOYEBBIE CMBICIIBI, STUYECKNE U MUPOBO33PEHUECKHE
JIOKTPUHBI, CJIOKHBIIMECS BHYTPU POCCHMCKOM IMBUIM3ALMM H
oTpakarolye €€ MHOTOHAIlMOHAIbHBIN, MHOTOKOH(ECCHOHATIbHBIN U
COJMIApHBIH (OOIIMHHBIN) XapakTep;

- paccMOTpeTb OCOOCHHOCTH COBPEMEHHOW  MOJMTUYECKOU
OpraHM3alMil POCCHIICKOro o00IIecTBa, Kay3ajJbHYIO0 NpUPOLY H
cnenupuKy €ro axkTyaJlbHOW TpaHcopmaluu, LIEHHOCTHOE
o0ecrieyeHHe TPAJAULMOHHBIX HMHCTUTYLHOHAIBHBIX pPEIICHUH |
0co0yI0  MOJMBApUAHTHOCTh  B3aMMOOTHOILIEHUH  POCCHICKOTO
rocyaapcTBa 1 ob1iectBa B (efilepaTUBHOM U3MEPEHUU;

- HCClIe[IoBaTh Haubosee BEpOSATHbIE BHEIIHME W BHYTPEHHUE
BBI3OBBI, CTOSIIKE IE€pe] JIMLOM POCCUMCKOM LUBUIU3ALMU U €€
rOCyapCTBEHHOCTBIO B HACTOSALIUN MOMEHT,
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0003HAaYNTh KJIIOUEBHIE CLIEHAPUH €€ NMEePCIIEKTUBHOTO Pa3BUTHS; -
0003HaYNTh (PyHIAMEHTATBHBIC IICHHOCTHBIC TPUHIIHITHI
(KOHCTaHTBI) POCCUMCKON MUBUIN3ALNU (€UHCTBO MHOTOOOpasus,
CYyBEpEHUTET (CUJia U JI0BEpHUE), COTIaCUE U COTPYITHUYECTBO,
JT1000Bb U OTBETCTBEHHOCTh, CO3UJaHHUE U PAa3BUTHUE), A TAKKE
CBSI3aHHBIE MEXKy COO0H IIEHHOCTHBIC OPUEHTUPHI POCCHICKOTO
UBUJIM3AMOHHOTO pa3BUTHs (TaKue KaK CTaOMIbHOCTh, MUCCHS,
OTBETCTBEHHOCTbH M CIIPABEIJIUBOCTb).

Teopus GpyHKIIMOHANA ITIOTHOCTU
¥ METObI MOACITMPOBAHUS
KBaHTOBBIX CHCTEM

JlaHHBIA KypC MOCBSIIEH H3YYSHHIO (JopMai3Ma pa3paboTaHHOTO B
pabortax Kona n Xosu6epra u Kona u [1Iama, B KOTOpBEIX OBLIO TIOKA3aHO,
YTO BMECTO BOJHOBOW (DYHKIIUH ISl pacuyeTa OCHOBHBIX (PU3MUECKUX
XapaKTePUCTUK MOXKHO HCIIOJIb30BATh AIIEKTPOHHYIO TUIOTHOCTb.

Teopus Kona-11Iama (MeTox pyHKIIMOHANA MITIOTHOCTH) JIS)KUT B OCHOBE
COBPEMEHHBIX PacyeTOB AJICKTPOHHBIX CBOHCTB KOHIECHCHPOBAHHBIX
cucteM. OCHOBHas LIeJb JAHHOT'O Kypca COCTOUT B U3JI0)KEHUU OCHOB
teopun Kona-IlIama, oOpamas ocoboe BHIMaHHE Ha TIPAKTHYECKUE
ACTIEKTHI UCTIOJIL30BAHHMS JAHHOW TEOPHH.

B pamMkax naHHOTO Kypca paccMaTpHBarOTCsi OCHOBBI METO/1a
(YHKIMOHANA TUIOTHOCTH, & TaKXKe MPEICTABICHO ero JMHAMHYECKOEe
0606menue. Taxoke OyIeT TaHO BBEICHHE B METO]T KBAHTOBOMN
MOJIEKYJISIPHON TMHAMUKHU M OTIMCAHO MPUMEHEHHE MeTo/1a (PyHKIIMOHAa
IIJIOTHOCTH B TCOPUU CBECPXIIPOBOAMMOCTH U TCOPUU MarHE€TU3Ma.

B3anMocBS3b ¢ IPYrUMU JUCIUILUTHHAMY CIICIHATHLHOCTH:
dusuveckre OCHOBBI AJIEKTPOHUKHU, DU3KKa KOHICHCUPOBAHHOTO
cocrosiHus, Kpucramiorpadus

TpeOGoBaHHs K UCXOAHBIM YPOBHSM 3HAHUI U YMEHUH CTYICHTOB:
CTyneHT T0bKeH 001a1aTh 3HAHUSIMHA 1 OCHOBAMH IIPEMETOB: :
MaTEeMaTHYECKOT0 aHaJIn3a, BEKTOPHOTO aHau3a, Ju(QepeHIInaIbHbIX
YpaBHEHUH, 10 00IIUM KypcaM (pU3UKHU: IMEKTPHUECTBO U MATHETH3M,
OINTHKA, aTOMHAas (PU3UKA; YMETh IPUMEHATH CBOW 3HAHMS JUISI PEIICHUS
3aJa4 [0 JJaHHOMY MPEeIMETY; BaJeTh HABBIKAMU PUMEHCHHS
HUHTETpaIbHOTO U U] PepeHIINaTEHOTO UCUUCICHHS [T PEIICHUS
OJTHOPOJAHBIX auddepeHIaTbHbIX YPABHSHUH.

OIIK-3, [1K-2

OIIK-3.1; OIIK-3.2; OIIK-3.3;
MK-2.1; [1K-2.2; TIK-2.3
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DoTOHHBbIE HHTErpajJbHbIC
CXEMbI

JluciMiuinHa ~ TOCBSAIIEHA ~ W3YYEHUIO  NPUHIUIIOB  MOCTPOCHHS,
(GYHKIIMOHUPOBAHUS W TIPUMEHEHHS (DOTOHHBIX HMHTETPATBHBIX CXEM
(®UC) — ycTpoHCTB, B KOTOPBIX AJIsl 00pabOTKU U mepeaadd HHPOpPMaIu
UCTIONB3YIOTCA  (OTOHBI ~ BMECTO  3JIEKTPOHOB.  PaccmarpmBarorcs
(M3uYecKne OCHOBHI  CBETOBONOB, HHTepPepoMeTpoB, (POTOHHBIX
PE30HATOPOB, a TAK)KE METOABI MHTETPALlM ONTHYECKUX KOMIIOHEHTOB Ha
onHoM uune. Ocoboe BHUMaHHE YIENseTCs MaTepuaaM, TEXHOJIOTHSM
NPOU3BOJCTBA, MOJAEINPOBAHUIO M COBpeMeHHbIM npuioxeHusm OUC B
TEJIEKOMMYHHKAIIUSIX, CCHCOPUKE U KBAHTOBBIX BBIYHCIICHUSX.

OCHOBHbBIE METOIbI npoBeaACHUsA 3aHATHIH — JIEKIUH H MPaKTUYCCKUEC
3aHATHUA.

Cumcok Jqurepartypsbl:
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.

TpeOGoBaHUA K UCXOAHBIM YPOBHSAM 3HAHMA M YMEHUIi CTY/IEeHTOB
3natb: OCHOBBI ONTHKH W (OTOHHWKH: 3aKOHBI OTPaKEHUS,
MpeNoMIIeHUs, WHTeppepeHIy, IU(PaKIul W TOJSPH3AIUA CBETa;
[TpuHIUIIBI KBAHTOBOM MEXaHUKHU, IIPUMEHUMBIE K (DOTOHHBIM IpOIIECCam
(Harpumep, YPOBHHU DHEPTHH, BOJTHOBbIE (DYHKITUH, OTIEPATOPHI)
Ymerp: IIpuMeHSITh 3aKOHBI F€OMETPUYECKON M BOJIHOBOW ONTUKHU IpPU
pereHnn 3a1a4; AHaTU3UPOBATh PACTIPOCTPAHCHHUE CBETA B BOJHOBOIHBIX
CTPYKTypax.
Bnaners: ba3oBbIMU HaBBIKAMH TPOBEICHUS PACUETOB MapamMeTpoOB
ONTUYECKUX KOMIIOHEHTOB (3((EKTUBHBIN TOKa3aTelnb IPEIOMIICHHUS,
MoTepH, JUCTIEpCHsl W JAp.); MeTogaMu OICHKH W MOJICITHPOBAHUS
(DOTOHHBIX MHTETPAIBHBIX CXeM; [EpMHHOJIOTHEH W OCHOBHBIMHU
KOHIETIUSIMHA COBPEMEHHON (hOTOHUKHU.

B3aumMocBs3b ¢ APYIrUMHU JTUCHUIIJIMHAMHU CIICHIMAJIBbHOCTH:

VYK-1, I1K-13,

VK-1.1; YK-1.2; VK-1.3;
IIK-13.1; [IK-13.2; I11K-13.3




KBanToBoe nporpammuposanue (QISKET); MammnHoe 00y4eHue;
CTpyKTypbl JaHHBIX U anroput™mbl (Python); OyHKIMOHATBHOE
nporpammupoBanue (Python & Wolfram), Yrny6nennslit Kypc KBaHTOBO#
MexaHUKH, Teopus QyHKIMOHANA TUIOTHOCTH U METOJIBI MOJICTTUPOBAHUS
KBAHTOBBIX CHCTEM.
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KBanToBas u onruyeckas
JJICKTPOHUKA

KBanTOBas u onTuueckasi SIEKTPOHKKA - OAHO U3 Hanbosee ObICTPO
Pa3BUBAIOIIUXCS HAMIPABJICHUI COBPEMEHHON 2JIEKTPOHUKHU. OHa
Oasupyercsi Ha AOCTIIKECHHUSIX KBAaHTOBOM TEOPHUH, ONTHKH, HUIUKU
TBEPIOrO TeJa U IMOJIyIPOBOJHUKOBOM TeXHUKH. B Kypce nznararorcs
(u3NUecKue OCHOBBI MPOIECCOB YCHIICHUS M TeHEPAI[H
3JIEKTPOMArHUTHOTO M3JIyYCHHS, PACCMATPUBAIOTCS IPUHIIMIIBI PAOOTHI U
OCHOBHBIE XapaKTEPUCTUKH ITPUOOPOB KBAHTOBON M ONITUYECKON
3NEKTPOHUKH.

B3anMocBs3b ¢ IpyruMU JUCHUILTHHAMY CTIEUATIHLHOCTH:

Kypc obmeit pusnku, OcHOBBI TeopeTHidecKor Ghu3nku, MeToap
MaTeMaTH4ecKoi pu3nku

TpeboBaHHs K UCXOJHBIM YPOBHSM 3HAHUN M YMEHHUH CTYICHTOB:
CryneHT goypKeH 00J1afaTh 3HAHUSIME 1 OCHOBaMHU IPEIMETOB:

Kypc obmieit puznku, OCHOBBI TEOPETHUECKON (PU3HUKH,

b1.B.01

Pycckuil s13bIK U KynbTypa peuu

IIporpaMMa npakTUYECKOTo Kypca pyCCKOTo S3bIKa ISl CTYIEHTOB
Poccuiicko — ApmstHckoro (CnaBstHCKOT0) YHUBEPCUTETa COCTOUT U3
S3BIKOBOTO MaTepHaja Ha OCHOBE TEKCTOB 110 CHIEIMATbHOCTH IS
pas3BUTHS IpodecCHOHATBHBIX 1 KOMMYHHUKATHBHBIX YMEHHUI U HABBIKOB
cTyaeHToB. OnpenenieHHOe MECTO YAEICHO H3YUYEHHIO COLMAIIbHO-
KYJIbTYpPHOH, IpodeccuoHabHOM cdep, TMHTBOCTPaHOBEICHHIO,
MepeBoy, BHEAyAUTOPHOM padoTe. OOMmas 3a1ada 00y4eHHS CTYICHTOB
PAY pycckoMy S3bIKY SIBISETCS] KOMIUIEKCHOM, BKIIFOUAIOIIEH B ce0st
MPaKTHYECKyI0 (KOMMYHHKATHBHYIO) 1 00pa30BaTEIbHYIO IENH.
KomMmyHHKaTHBHAS 1eNb ABISETCA BEAYIIEH, OHA OCYIIECTBISETCS ITyTeEM
(opMHPOBaHUs y CTYJEHTOB HEOOXOIUMBIX SI3IKOBBIX U PEYEBBIX
HaBBIKOB. O0yUeHHE peyeBOil EATEIBHOCTH PacCCMaTPUBACTCS KaK
€IMHBII B3aUMOCBS3aHHBIH MTPOLIECC, TPH KOTOPOM 00pamiaeTcsi BHUMaHUE
Ha BBIPAOOTKY KaK OOIIUX, TaK U ClIeU()UIECKUX HABBIKOB U YMEHHH.
B3aumMocBs3b ¢ IPYrUMHU JMCUMIIJIMHAMH CHeUATBHOCTH:
WHocTpaHHbIi SI3BIK, APMSHCKHH S3BIK

TpedoBaHMs K MCXOHBIM YPOBHSIM 3HAHWI U YMeHHIi CTYIeHTOB:

YK-1, IIK-1

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

YK-4,

YK-4.1; YK-4.2; YK-4.3;




CTyleHT JI0JDKEH UMETh TIpeBapUTEIIbHbBIC 0a30BbIC 3HAHUS 110
HIKOJBHOTO Kypca apMSIHCKOTO SI3bIKa U JINTEPATyphl, SJIEMEHTapHbIC
3HaHUA opdorpadun 1 MyHKTyaIHH.
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APMSIHCKUH S3BIK

ITporpaMMa npakTUIECKOTO Kypca apMsIHCKOTO S3bIKa Ul CTYACHTOB
Poccwmiicko — ApmstHckoro (CiraBstHCKOT0) TOCYAapCTBEHHOTO
YHHBEPCHUTETA COCTOUT U3 IIECTH pa3aenos. [lepBriii pazaen Bxitoyaet
S3BIKOBOM MaTepHuall, BTOPOH pa3ziell MOCBSIIEH N3yUSHHUIO JIUTEPaTyPhI
apMSHCKOTrO s13bIKa. OrnpenieieHHOe MECTO YAEICHO U U3YUECHUIO
COLMATILHO-KYJILTYPHOMU, IPOdecCHOHATBLHOU chep,
JMHTBOCTPAaHOBEACHUIO, IEPEBOTy, BHEAYIUTOPHOM padoTe.
B3aumMocBs3b ¢ IPYrMMHU JMCUMIIJIMHAMH CHeLUAIbHOCTH:
WNHocTtpanHbli A3bIK, [IpakTHueckuil pyccKUil A3bIK

TpeboBanusi K HCXOHBIM YPOBHSIM 3HAHUN U YMEHMIi CTY/IeHTOB:
CTyIeHT AOJDKEeH UMETh NpeIBapuTebHble 0a30BbIe 3HAHUSA IO
LIKOJIBHOT'O Kypca apMsIHCKOTO SI3bIKa U JINTEPaTyphl, SJIeMEHTapHbIE
3HaHMsI opdorpadul ¥ MyHKTYaIHH.

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

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

OO0bIkHOBeHHbIE NUd PepeHINATbHbIE YPABHEHUSA SIBJISAETCS
OJHUM M3 OCHOBHBIX IIPEeIMETOB, IPENOAABAEMBIX CTYACHTAM
TeXHUYeCcKHuX cnenuanbHocreii BY3-oB. Cneunduxa storo
NpeaMeTa COCTOUT B €ro OOIIUPHOCTH H TECHOM CBSA3H C TEOPHil
1peaesioB, Teopuil PyHKUM, TupepeHunanbHbIM
HHTErpajibHbIM HCYUCICHUAMH, TeopHuel psaaos. bojee Toro,
AU depeHunATbHbIC YPABHEHUS ABJISIOTCH OAHUM M3
OCHOBHBIX HHCTPYMEHTOB MOAETHPOBAHUA Pa3JIMYHBIX 32124
€CTeCTBO3HAHUS.

B3aumocBs3b ¢ APYrUMH JMCUHMIIHHAMHY CIIELHATbHOCTH:
Kkypc «InddepeHunanbHble ypaBHEHUSD TECHO B3AaUMOCBSI3aH C
TAKMMH JUCHUILIMHAME crienuanbHOcTH « KoHCcTpynpoBanue u
TEXHOJIOTHSl JJIEKTPOHHBIX CPEACTBY», Kak «MaTremaTnyeckui
aHau3», « KoMmiuiekcHblil aHanusy, «JInneiinast anredpa n
aHAJTUTHYECKAsl FeOMeTPHs»

TpeGoBanusi K HCXOAHBIM YPOBHSIM 3HAHMI U YMEHHM I
CTY/ICHTOB:

VK-1, VK-2,

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




MJIS OCBOeHM sl JUCUMILIMHBI «/(ndPepenumnanbHbie ypaBHeHUD)
CTY/IEHTBI HCIOJIb3YIOT 3HAHUS, YMEHHS U HABBIKH,
chopMHUpOBaHHBbIE NIPH U3YYEHHH CJIeTYIOUIUX THUCIUIIIUH:
«/IuHeiiHas ajre6pa U aHATUTHYECKAS] TeOMETPU»,
«MexaHuka»
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MarmuHaHOE 00yUeH e

JlaHHBI Kypc 3HAKOMHUT C 0a30BOH TEPMHUHOJIOTHEH M KOHICIIUSIMU
MAaIllMHHOTO OOY4YeHUs: KIacCU(UKATOPHI, KIACCHYCCKUE JIMHCHHBIC
METOABl PErpeccuu — JIOTUCTUYECKass W JIMHEHHAas perpeccuu,
KIJTACCHU(DMKAITHH: JIOTHCTHYECKAs perpeccus H JIMHECHHBIN
TUCKpUMHUHAHTHBIH  aHanu3. lleHTpanbHas mpoOiemMa MAalmIMHHOTO
00y4YeHHs 3aKITF0YAETCSI B BRIOOPE HAMTYUIIIET0 METO/1a JUTS TAaHHOW 3a/1a4H.
B TeueHHHMHM Kypca CTYAEHTBI 3HAKOMSTCS TakXke C MEpPEeKPECTHOU
MPOBEPKOM M OyTCTparoM, O3HAKOMSATCS C HEJIMHCHHBIMH METOJaMH.
OcranpHasi 4acTh Kypca IOCBAIIEHA MHUpPY HETWHEHHON CTaTUCTHUKH.
Iloka3piBaeTcs, Kak 3TH METOABI MOXHO HCIIONB30BaTh IS IMomdopa
HEJIMHEHWHBIX aJJIATUBHBIX MOJEICH, 11 KOTOPBIX UMEETCS 00Jiee OJIHOTO
BXOJHOTO curHana. HccienytoTcss JIpEeBOBHIHBIE METOHbBI, BKIIIOYasd
TPYNIMPOBKY, CIyYaiHbIE Jieca, MAIIUHBI OIMIOPHBIX BEKTOPOB — HAOOP
MMOAXOA0B JJs BBINIOJHEHWS Kak JWHESHHONW, TaK MW HEJIHMHEHHOH
knaccugukanuu. PaccMatpuBaeTcst Takxke TIIyOoKoe oO0ydeHre — MOAX0/]
K HEJIMHEWHOW PErpecCuy U KiacCH(PHUKAINHA, KOTOPOMY B TIOCJIETHUE TOJIBI
YAENSIETCS] MHOTO BHUMAHHUS

OcHOBHbIE MECTO/IbI ITPOBCICHUA 3aHSATHH - JICKOWH, IPAKTUYCCKUC 3aHATUA.

Cnucox IuTepaTypsl:

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

TpeOoBaHMs K MCXOAHBIM YPOBHSAM 3HAHUN U YMEHHUI CTyACHTOB

YK-2, IIK-2:

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




3HaHue: BBOJHBIX KYPCOB [0 MATEMATHICCKOMY aHAIN3Y, KOMILICKCHOMY
aHanm3y, TMHEIHOH anredpe, TeH30pHO! anredpe, KBAHTOBOW MeXaHUKe.

B3anmocBs3b ¢ APYTrUMH JUCHUNIHHAMH CHIEUATbHOCTH
KsanToBoe nporpammupoBanue (QISKET); CTpyKTypsl JaHHBIX U
anroput™msl (Python); ®yskimonansHoe nporpammupoBanue (Python &
Wolfram).

b1.B.05

KBanToBas TCJICKOMMYHUKaIIUA

Kypc 1o kBaHTOBO# TEIEKOMMYHHKAIIUN YTITyOJIIeTCS B
MEPpECCUCHUC KBaHTOBOU MEXaHUKU U KOMMYHHKAIIUOHHBIX
TeXHOHOFHfI, NpeaoCTaBIAsd CTYACHTAM ITIOJIHOC IIOHUMAaHHE
KBAHTOBBIX COCTOSIHH, 3aITyTAHHOCTU U Cyneprno3uiui. OCHOBHOE
BHUMAaHHC YACIACTCA MPUMEHCHUIO 5TUX IPUHIUIIOB B
3aIUIIEHHBIX CETSIX CBA3U MOCPEICTBOM YIIIyOJIEHHOTO
HCCIICOOBAHUS ITPOTOKOJIOB KBAHTOBOI'O paCIIpCACIICHUS KJIIOUEen
(QKD), takux xak BB84 u E91. YuebHast mporpamma oXBaThIBaeT
nepenavdy KBaHTOBOM nHpopmanmu yepe3 GOTOHBI M ONTOBOJIOKHO,
MHTETPALMIO0 KBAHTOBBIX TEXHOJIOTHI C CYIIECTBYIOLIEH
TEJIEKOMMYHUKAIIMOHHON MH(PACTPYKTYPOil, a Takke MPoOIEMBI,
KOTOpBIE CTAaBUT 3Ta uHTerpanus. Kpome Toro, Kypc paccMarpuBaer
HOBBIC TCXHOJIOTHHU U 6y,Z[y'H_II/Ie MNEPCICKTUBLI B 3TOU 06J'IaCTI/I, qTo
ACJIacT €ro nACAJIbHBIM JJIA CTYACHTOB U CIICHUAJIMCTOB B oOJactu
bu3uKy, MHXKEHEPUH U UHOOPMATHKH, KOTOPBIE CTPEMSTCS
pacliipuTb CBOX 3HAHUS B oOiactu S3allIUIIICHHBIX CUCTEM CBSA3HU.
OcHOBHEBIE MCTObI MTPOBCACHUA 3aHTUN - JICKOHU, ITPAKTHUYCCKUC
3aHATUA.

Cnucoxk nurepaTyphl:

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, A.J., Felle, M., Farrer, 1., Ritchie, D.A. and Penty, R.V.,

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

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




2017. Quantum-dot-based telecommunication-wavelength quantum
relay. Physical Review Applied, 8(2), p.024007

TpeGoBaHMs K UICXOJHBIM YPOBHSM 3HAHUM U YMEHUN CTYJICHTOB
3Harb: MIMeTh MUHUMAaJIbHBIE 3HAHUS 110 KBAHTOBOW MEXaHUKE U
KBaHTOBOI HHQOpPMATHKE.

YMeTh: YMETh UHTEPIIPETUPOBATD PE3YJILTATHI U3MEPEHUH, a
TaK)Ke TEOPETUUECKUX PACUETOB UCKOMBIX (PU3NYECKUX
XapaKTEPUCTUK PACCMOATPUBAEMBIX CUCTEM.

Bnagers: UMeTh HaBBIKM AJI peain3aluy YUCICHHOTO
MOJEJINPOBAaHUS KBAHTOBBIX IIPOLIECCOB, TPOTEKAOIINX B
KBAaHTOBBIX CUCTEMAX

B3aumocBsI3b ¢ IpyruMu IUCUUIUIMHAMU CHEUAIBHOCTH:
KsanrtoBoe nporpammupoBanue (QISKET); Mammunnoe o0yuenue;
CrpykTypsl gaHHBIX 1 anroput™bl (Python); ®yHkunonansHOe
nporpammupoBanue (Python & Wolfram).

b1.B.06

KBanroBasi kpunrorpadus

KBanToBas kpunrorpadus — 370 06JacTh HAyKH, HAXOAIIAsACS HA
nepeceyeHny KBaHTOBOM (PM3KUKH U KpunTorpaduu, B KOTOpoi
UCTIOJIb3YIOTCSl KBAHTOBBIE CBOMCTBA YacTHUL (HalIpUMep,
CYNEpHO3UILMS U 3allyTaHHOCTD) JJIsl 00ecrieueHus: abCOIIOTHO
Oe3omacHOM nepeaaun HHGOPMAIIHH.
OcHOBHBbIE MeTOAbI MPOBeIEHUs 3AHATHH -JIEKIINH, TIPAKTHYECKUE
3aHATHSL.
Cnucok JIuTepaTyphl:
1.Nielsen M.A., Chuang I.L.Quantum Computation and Quantum
Information — Cambridge University Press, 2010.
TpeGoBanus K HCXOAHBIM YPOBHSIM 3HAHMI U YMEHHM I
CTY/1€HTOB
3HaTh:
© OCHOBBI KBAaHTOBOW MEXaHHUKH (IIPUHIUI CYTIEPIIO3ULIUH,
3aIyTaHHOCTh, U3MEPEHNUE).
o [IprHIMTIBI KITaccH4ecKoi KpunTorpaduu (CHMMETPHYHBIC U
aCUMMETPUYHbIE CXEMbI IIU(PPOBAHUS).

YK-2, IIK-2:

YK-2.1; YK-2.2; YK-2.3;
[IK-2.1; [1K-2.2; T1K-2.3




e [IpoTokosbl KBaHTOBOTO pacnpezeneHus kioueil (BB84, E91,
B92).
© YTpo3bl CO CTOPOHBI KBAHTOBBIX BBIYMCICHUHN JJIs1 KIIACCHUECKON
Kpunrorpaduu.
e TexHUYeCKHE aCIEKThI Iepeaud KBAaHTOBBIX COCTOSHUN
(poToHHBIC KaHAJBI, ONITOBOJIOKHO, CITyTHUKH).
Ymers:
e AHaJIM3UPOBATh PabOTY KBAHTOBBIX KPUITOrpapuuecKux
IIPOTOKOJIOB.
e OOHapy>XKMBaTh aTaKX Ha KBAHTOBBIC KaHAJIbI (ATaKH THUITA
"intercept-resend”, "photon-number splitting™).
¢ O1ieHMBaTh YPOBEHb 3AIIUIIEHHOCTH KaHajla CBS3H IIPH HATUYUU
KBaHTOBOTI'O pacIpeieIeHUs KIIOUEH.
o [[pyMeHsATh MaTEMaTUYECKHA anapar JMHEHHOU anreOphl 1
TEOPHUH BEPOSATHOCTEH Il aHaIM3a KBAHTOBBIX CUCTEM.
Baaners:
e HaBbikaMu MoJieIMpoOBaHUS IPOCTENIINX KBAHTOBBIX
npoTokonoB (Hampumep, B Python u QUTiP).
e MeToaaMu BU3yalu3alli KBaHTOBBIX cOCTOSIHUH (chepbl biioxa,
MaTpHIbl TUIOTHOCTH).
e lHCcTpyMeHTaMM aHalln3a OUIMOOK M yCTOHYUBOCTH
KpUNITOTPaQHUUECKUX CXEM.
¢ ba3oBpIMU TpUHIIMIIAMU PAOOTHI C KBAHTOBBIMHU T'€HEpPATOPAMHU
ClTydaiiHbIX 4Hcen U (POTOHHBIMU J€TEKTOPAMH.
B3anMocBs3b ¢ APYrUMH JUCHUILIMHAME CTIENHATbHOCTH:
KBantoBoe nporpammuposanue (QISKET); MammunaHOe 00y4eHue;
CtpyKTyphl JaHHBIX U agroputMbl (Python); ®yHkimroHanbHOE
nporpammupoBanue (Python & Wolfram).

b1.B.07

DNeKTUBHBIE KYPCHI 110
¢bu3nUecKon KyJIbType

3aasaTua PU3NIECKON KYJIBTYpPOU U CIIOPTOM MPOBOSATCS HE TOIBKO JUIS
YKPEIIEHUS 3[0POBbsl, BCECTOPOHHETO PA3BUTUS U CIIOPTUBHOTO
COBEPILEHCTBOBAHMS, HO U B LIEJIIX OBJIAJICHUS HABBIKAMHU
npodecCHOHANTBLHO- MPHUKJIATHON (HU3NIECKOM NOJATOTOBKH JUIsl Oy aymieit

VYK-7, YK-8:

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




MIPOM3BOANTEIHHON AEATEIHHOCTH, a TAKKe (POPMUPOBAHUS MMOTPEOHOCTH
B PETYIISPHBIX 3aHATUAX (PH3MUECKUMHU YIIPAKHEHUSIMHA U CLIOPTOM.

b1.B.08

KBanToBas TEOpHAd TBEPAOTO TCJIa

JIaHHBIN KypC OXBaThIBACT LIEJIBIN Psijl BOIIPOCOB CBSA3aHHBIX C
30HHOH CTPYKTYpPOW TBEPBIX TEJ , 3JIEKTPOHHBIMU ¥ (POHOHHBIMU
npoIeccaMy MPOUCXOAAIINMH B TBEPABIX Tenax. Ocoboe BHUMaHUE
YAEIAETCS IPUMEHEHUIO Pa3JInNYHbIX METOI0B
KBaHTOBOMEXAHUYECKOTO OIIMCAHUs, KAK OJJHOYACTUYHBIX, TaK U
MHOI'OYaCTUYHBIX COCTOSIHUM B TBEPJIBIX Telax. Y UeOHbIN MaTepuan
ATOro Kypca LIMPOKO UCHOIb3YETCs MPH NMPENOIaBaHUU TaKUX
JTUCHUIUINH, KaK “HanosnekTponuka”, “MaTeMaTnyecKkre MOIeNIu
ANIEKTPOHHBIX CUCTEM ", T.]I..

B3auMocBsI3b ¢ IpyruMu IUCHUIUIMHAMHU CIIEUAIBHOCTH:

®dwusnka TBeproro tena, OCHOBBI TEOpEeTHIECKOH (hr3uku, MeToabl
MaTeMaTH4ecKoi pu3nkm.

TpebGoBaHMsI K UICXO/HBIM YPOBHSM 3HAHUM U YMEHUN CTYJIEHTOB:
CryneHT no/mKeH o01afaTh 3HaHUSIMU M1 OCHOBaMH IIPEIMETOB:
®dusuka TBeproro tena, OCHOBBI TEOPETUUECKON (PU3HKH,
MatemaTnuecKkue MOJENH 3IEKTPOHHBIX CHCTEM

YK-1, YK-7, IIK-1, [1K-3:

VK-1.1; VK-1.2; VK-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

IIporpammupoBanue B pu3nke

[MporpamMmupoBanue B GU3HNKE COCTABISIET HEOTHEMIIEMYIO YaCTh
COBpEMEHHON QyHJIaMEHTAILHON U MPHUKIIAJHON HAYKH, IPUIEM TIO
BaYKHOCTU OHO NPUOJIMKAETCS SKCIIEPUMEHTAIBHBIM M TEOPETUIECKUM
MmetoaaM. [ToaTomy Oyayiine HaydHble paOOTHUKH, HHKEHEPHI 1
MpernojaBaTeny 00s3aTe’IbHO JOKHBI BIIaIeTh TEXHOJIOTHEH
KOMITBIOTEPHOTO MOAEIUPOBAaHMSI, YMETh UCCIIEOBATh PA3INIHbIE
(u3nyuecKue SBICHUS U MPOLECCH C MOMOIIBIO0 KOMIIBIOTEPA.

OcHOBHOE BHUMaHKE OY/IET Y/I€JICHO PACCMOTPEHHIO MTPOTPaMM,
UCIIOJIb3YEMBIX B HAyYHBIX Bhruncienusx — Julia language, Python u
Wolfram. B Hux peanu3oBaHbI KIIACCHYECKUE YHUCIICHHBIE aITOPUTMBI
pereHus ypaBHeHUH, 3a71a4 THHEHHON anreOphl, BRIYUCICHUS
onpeAeNEHHBIX HHTETPAJIOB, ANMIPOKCUMAITIH, HHTEPIOJISIIHS, PEIICHUS
I epeHInANBHBIX YPAaBHEHUH U KX CHCTEM, TaKXKe Y 3THUX IPOrPaMMBbI
€CTh BO3MOXHOCTh BH3YaJIH3aIMH JBYMEPHBIX H TPEXMEPHBIX TaHHBIX.

OcHOBHbBIC METO/JbI MPOBCACHUA BaHHTHﬁ, JICKOWU, TPAKTUYCCKUC 3aHATUS.

Crurcok JIATCPATYPbI: COACPIKUT 3 HauMEHOBAHMM KHHUT.

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

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




TpebGoBaHHs K NCXOAHBIM YPOBHSM 3HAHUH W YMEHUH CTYICHTOB
3HaTh: OCHOBBI IPOTPAMMHUPOBAHHUS

VYmets: [IporpamMmmupoBaTh Ha I0O00OM TEKCTOBOM PEIaKTOPE

Brmaners: OcHoBamu nHDOpMaTHKi. CTaHIAPTHEIC S3BIKH
IPOTrpaMMHUPOBAHUS.

B3anMocBs3b ¢ IpyruMU JUCHUITHHAMY CTICHUATIBLHOCTH:

KBanroBas unpopmatuka; KantoBoe nmporpammuponanue (QISKET);
MarmaHOoe 00y4enue; CTpyKTYpbI JaHHBIX 1 anroputmbl (Phyton);
OynkuuoHanbHOe nporpammuposanue (Phyton & Wolfram).

b1.B.10

Jluneiinasi anreopa

Kypc comepXuT 0CHOBHBIE Pa3elibl TEOPUU MATPHULL M OTIpEACIIUTENCH,
CHUCTEM JIMHEWHBIX YpaBHEHUH, BEKTOPHOU anreOpsl, IMHUHN U
MTOBEPXHOCTEH MEepPBOro U BTOPOTO MOPSAKA, TMHEWHBIX U 3BKINIOBBIX
MIPOCTPAHCTB, KBaAPAaTHUHBIX (HOPM.

Jlornyeckas CTpyKTypa Kypca TaKoBa: CHauaja U3/1araeTcsi TECOPHs
MaTpHLl, IPU 3TOM HapsAy C YUCIOBBIMU MaTPUIIAMU BBOAUTCS U IIUPOKO
MPUMEHSIETCS] TIOHATHE MATPUYHBIX MATPUI] U HAPSIY C DJIEMEHTapHBIMU
npeoOpa3oBaHUAMHU BBOAUTCS M IIMPOKO MIPUMEHSETCS TIOHATHE
9KBUBAJICHTHBIX MPE0OPa30BaHMi — KAK KOMITO3UIIHH 3JIEMEHTapHBIX
npeoOpazoBanuil. [locnenHee MOHATHE paccMaTpUBaeTCs KaK YaCTHBIH
CiTydail KOMIO3UIMH OTOOPaXEHUH C UCIIOJIb30BAHNUEM PE3YIbTATOB
TEOPHH 0TOOPaKEeHUH.

ITocne Teopun MaTpuIl U3IaraeTcs TEOPHsl ONpeeTuTeNeH, IPH STOM,
MOHSATHE OTIPEAECIIUTENS] BBOAUTCS UCKIIOUNTEIHHO PUMEHUTEIBHO K
MaTpHlle, T.€. Kak QyHKIHMS, 3a/JaHHass HA MHOXKHCTBE KBaJIPaTHBIX
MaTpHuIL.

Crenyrommii pas3ien Kypca — CHCTeMBI JIMTHEWHBIX YPaBHEHUH —
€CTECTBEHHBIM 00pa3oM 0a3upysCch Ha NPEAbIIYIINX, HAPSIY C
cOOCTBEHHOW IIEHHOCTBHIO, TOKA3bIBAET aKTyaIbHOCTh N3yUEHUS TEOPUU
MaTpHL U OIIPEAEITUTENCH.

[anee B Kypce cienyeT paszien BEKTOPHOH aiareOpsl, TMHUN 1
MOBEPXHOCTEN 1-ro 1 2-ro nopsaka. [Ipu n3noxeHuu npsiMbIX 1
TUIOCKOCTEH 3HAYUTEIHHOE BPEMS IOCBSIIEHO CBA3H PAaCCMaTPUBAEMBIX
MOHATHN ¥ OTHOLIEHHUH C TEOpUEH CHCTEM JINHEHHBIX YpPaBHEHUI.
Teopust TMHENHBIX U 3BKIMJOBBIX IPOCTPAHCTB U3/IaraeTcs Kak
€CTeCTBEHHOE 00001IIeHIe TEOPUHN MATPHIL M BEKTOPHOHN aJreOpBhl.

YK-1, YK-2,

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




ITocnennuii paznen — KBaapaTuiHble (OPMBI — U3JIAraeTCs OYEHb KPATKO —
B 00beMe, HEOOXOIMMOM U1l OCBOCHUS TEXHUKHU NPUBEICHHUS KPUBBIX U
IIOBEPXHOCTEN BTOPOT0 MOPAAKA K KAHOHUUECKOMY BUAY.
Hapsny ¢ n3noxeHneM JOrMYeCKU ENTBHOT0 KOMIUIEKCA MOJIOKEHU I
JTAHHOTO pa3/ieia BBICIIECH MaTEMaTUKH, KypC OPUEHTUPOBAH C OTHON
CTOPOHBI — Ha TIOBBIILIEHNE O0IIe MaTeMaTHYECKOH KyIbTyphl
CIyIaTesiei, a ¢ Ipyroil CTOpoHs! — Ha (POPMHUPOBAHHE Y HUX
YCTOMUYMBOIO NPEICTABICHNS 00 aKTyaJIbHOCTH U3/1araeMbIX IIOJIOKECHUH,
a TaKk)Ke BBIPAOOTKY YMEHHI M HABBIKOB IIPUMEHEHHS ATUX MOJIOKCHUHN
Kypca B U30paHHOM CTYJCHTaMH CIIEIUATLHOCTH.
B3anMocBs3b ¢ APYTUMU TUCHUILIMHAMY CIIEUATIBHOCTH:
MaremaTHueckuil aHanu3
TpeboBaHHs K UCXOJHBIM YPOBHSIM 3HAHUN M YMEHUH CTYICHTOB:
CryneHT goJpKeH 00J1afaTh 3HAHUSIMU 1 OCHOBAMH IpeMeTa:
IIKOJIbHBIA KypC MaTE€MaTHKU

b1.B.11

CTpyKTYpBI AaHHBIX U
aaroputmsl (Python)

Ha sTom kypce Oynem 06CyK1aeT B3aUMOCBSI3b MEKIY
CTPYKTYpaMU JaHHBIX U QITOPUTMaMH B KOHTEKCTE KBAaHTOBOM
(bU3UKH, YTO NPEAOCTABIIACT CTY/IEHTAM YHUKAJIBHYIO BO3MOXHOCTb
MOHSTh, KAK MPUHIUIIBI KBAHTOBON (PM3UKU MOTYT OBITh IPUMEHEHBI
JUISl PELIEHHUS CII0XKHBIX BBIYMCINTENBHBIX 3a1a4. B kBaHTOBOM
¢u3nKe u3yyaercs MoBeJAeHNE YaCTUIl Ha KBAHTOBOM YPOBHE C
MCII0JIb30BaHNEM KBAHTOBOW MEXAHUKH, B OTJINYUE OT
kjaccuueckoi ¢puznku. CoBpeMeHHbIE KOMIIBIOTEPHI TTO3BOJISIOT
OCYLIECTBJISAT KBAHTOBBIE BBIYUCIIEHHS, YTO OTKPBIBAET HOBBIE
MEPCTIEKTUBBI JJI PEILICHUS CI0XKHBIX 3a/1a4 U ONTUMH3ALUU
AJITOPUTMOB.

B sTOM MOpyne cTyIeHThI MO3HAKOMSTCSI C OCHOBHBIMU MTOHSITUSIMH
KBaHTOBOHM (PM3WKH U €€ OTIMIUSAMH OT KJIACCHUCCKON (DU3HUKH.
Oco0oe BHIMaHHE yAETSETCsl KBAaHTOBBIM OMTaM (KbIOOUTaM) U
KBaHTOBBIM PETHCTPaM, CIICIUATBHBIM CTPYKTYpaM JaHHBIX JUIS
KBAHTOBBIX BbIUMCIeHUN. Takxke OyayT U3yueHbl OCHOBHEIE
ITOPUTMBI KBAHTOBBIX BRIYHCIICHHH, Takue Kak anroputm Lllopa

MK-2, IK-13:

MK-2.1; K-2.2; TK-2.3
MK-13.1, MK-13.2, K-13.3;




Jutst pakTopU3aluu OOIBIINX YUCEN U aNropuT™ ['poBepa it
MOMCKA B HEYIIOPSIIOYEHHBIX 0a3ax JaHHBIX...

CTyI[GHTBI TAKXKEC OJIyYaT NPCACTABIICHUC O TOM, KaK KBAHTOBBIC
BBIUUCIICHUS OTJIMYAIOTCS OT KJIACCUYECKUX U KaKue Yy HUX
NpeuMymecCTBa U OrpaHu4CHUs . Onn CMOT'YT U3YYUTH IMPUMCPBIL
peabHBIX KBAHTOBBIX AJITOPUTMOB, UCIIOJIb3yEMbIX B COBPEMEHHBIX
HUCCIICAOBAHUAX U TEXHOJIOI'UAX.

Kpome Toro, mpeamer npeocTaBUT CTyJ€HTaM IIOHUMaHHe
BAXXHOCTHU CTPYKTYP JAaHHBIX B KBAHTOBBIX BBIYUCIICHUAX, TAK KaK
3P PEKTUBHOCTh KBAHTOBBIX aJITOPUTMOB YaCTO 3aBUCUT OT
CIIOCOOHOCTH MPE/CTABIICHUS U 00pa0OTKH TaHHBIX HA KBAHTOBOM
YPOBHE.

OCHOBHBIE MCTOJbI IIPOBCACHUA 38.H$ITI/II71, JICKOHH, ITPAKTHUICCKUC
3aHATHA.

CHnucoK JTUTEepaTyphl: COACPKUT 5 HAMMEHOBAHUM KHUT.
TpeboBaHMs K UCXOAHBIM YPOBHIM 3HAHUN M YMEHUH CTY/IEHTOB
3Hatb: OCHOBBI IPOrPAMMHUPOBAHUS

VYmets: [IporpamMmupoBaTh Ha J11000M TEKCTOBOM pEIaKTOpe
Bnaners: OcHoBamu nHpopmaTuku. CTaHAapTHBIE SI3bIKU
IpOTrpaMMHUPOBAHUSL.

B3aumocBsI3b ¢ IpyruMu IUCHUIUIMHAMYU CHIEIUAIBHOCTH:
KBanToBas nnpopmaruka; KBaHToBOE MporpaMMHpoOBaHue
(QISKET); Mammunnoe oOyuenue; [IporpammupoBanue B (pU3HKE;
dynkimoHansHoe nporpamMupoBanue (Phyton & Wolfram).

b1.B.12

DYyHKIHOHAJIBLHOE
nporpammupoBanne (Python &
Wolfram)

B nanHOM Kypce paccMaTpuBarOTCsS BOIPOCH CIOJIB30BAHUS CPEJIbI
Mathematica B kauecTBe CHUMBOJILHOI'O ¥ YUCIIEHHOTO HHCTPYMEHTA
JUTsL pelieHus 3a1a4 pusuku. PaccMaTpuBaroTcss OCHOBBI
IIPOrpaMMHUPOBAHHUS BBICOKOTO YpOBHS. B Kypce paccMaTpuBaroTcs
IIPUMEpHI PEIlIeHus 3a]a4 ¢ UCTOIb30BaHueEM s3bika Wolfram u3
pa3nuyHbIX o0nacTeil PU3MKKU: MEXaHUKHU, DIEKTPUUECTBO,

MK-2, MIK-6, TK-13:

MK-2.1; TK-2.2; TIK-2.3:
MK-6.1; TTK-6.2; TIK-6.3
MK-13.1, MK-13.2, K-13.3;




KBaHTOBOW MEXaHHUKE, TCOPUHU TBEPJIOro Tena | T.1.. [[pumepsl
paccMaTpUBAIOTCS C TIOIPOOHBIM Pa300pPOM KO/Ia U UCTIOIB30BAHUS
BXHBIX TEXHHK, TAKMX KaK OnpeaesicHue GyHKIUHU, MPOIECTYP,
m1ab10H0B U J1p. [IpeacTaBnstoTcs BONPOCHI, CBA3AHHBIE C
CHMBOJIbHBIMH BBIYHCIICHUSMH.

OCHOBHBIE MCTOABI MPOBCACHUA BaHHTHﬁ, JICKOWUH, IIPAKTHYCCKUEC
3aHATHA.

TpeboBaHMsI K UICXOHBIM YPOBHSM 3HAHUM U YMEHUN CTYJIEHTOB
CTyAeHTBI TOJKHBI 3HATh CTAaHAAPTHBIE S3BIKU IPOTPAMMHUPOBAHUS:
Pascal, C, C++.

B3aumocBsI3b ¢ IpyruMu TUCHUIUTMHAMU CHIEIUAIBHOCTH:
KBanToBas nundopmaruka; KBanroBoe mporpamMmmupoBaHue
(QISKET); Mammnnoe o0yudenue; [IporpammupoBanue B (pU3HKE;
CrtpykTypsl JaHHBIX B anropuT™sl (Phyton).

b1.B.13

Teopusi BepoATHOCTEH U
MaTeMaTH4yecKasi CTAaTHCTUKA

Teopust BEpOATHOCTEN U MaTeMaTHYECKask CTATUCTUKA -IUCIUILINHA,
M3y4aromas 3aKOHOMEPHOCTH CIIy4YalHBIX SBJICHUM, CIIydaliHbIC
COOBITHSI, CTy4ailHbIe BEIMUMHBI, UX CBONCTBA M ONEpallUU HaJl
HUMH. MaTeMaTuueckasi CTaTUCTHKA pa3pabaThiBaeT
MaTeMaTH4eCKHEe METOAbl CHCTEMOTH3allMU U UCIOIb30BaHMS
CTaTUCTUYECKHUX JTAHHBIX JUISl HAYYHBIX U MPAKTUYECKUX BBIBOJOB.
Mar. CratucTuka OnupaeTcsi Ha TEOPUIO BEPOATHOCTEH,
MO3BOJISIFOILYIO OLIEHUTh HAJIEKHOCTh U TOYHOCTH BBIBOJIOB,
JIeJlaeMbIX Ha OCHOBAaHUU JaHHBIX. [IoMUMO 00IIeMaTeMaTHYECKOrO
3HAYEHUS, 3TU TUCHUIIIMHBI UMEIOT IIUPOYANIINI CIIEKTP
MPUMEHEHHUS KaK B €CTECTBEHHBIX HAayKaX, TaK U B TYMAaHUTAPHBIX.
B3anmocCBs3b ¢ IpyrMMu JUCHUILUIMHAMU CHEUATBHOCTH:
Maremartuueckuit aHanus, JInneitHast anredpa u aHaIUTHYECKas
reometpust, luddepennnanbabie ypaBHEHUS

TpeOGoBaHMs K ICXOHBIM YPOBHSM 3HAHHUMA U YMEHUN CTY/IEHTOB:
Jnst ycBOGHMSI TaHHOW JUCIUTUIMHBI Y CTYJEHTOB JIOJDKHA OBITh
ycTorunBas 6a3a 3HAaHMH M3YYCHHBIX Ha MIPEIbIIYIIEM Kypce

YK-1, VK-2,

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




JUCHUIIIMH: MaTteMaTnueckuii ananus, JInnelinas anredpa u
aHaymMTr4eckas reomerpus, JuddepeHnmanpapie ypaBHEHHS

Bb1.B.14

AxkaaeMu4ecKoe mucbMo (Ha
MHOCTPAHHOM fI3bIKE)

Jlia mpecTyIuieHus K U3y4EHHIO 3TOM POrpaMMBbl, CTYACHT JOJDKCH
BIIajieTh ypoBHeM B-2 (upper-intermediate level). Kypc Bkimouaer
3a[laHus, YIPAKHEHUS, CTUMYJIMPYIOIINAE U Pa3BUBAIOLINE HABBIKU
IIACbMEHHON aKaJIeMMYECKOW pedyy Ha aHTJIUHCKOM SI3BIKE.

Llenbro0 0CBOCHMS JUCLUIUIMHBI «AKaJIeMHUYECKOro nuchbma (Ha
MHOCTPAaHHOM SI3bIKE)» SBIISICTCS (DOPMUPOBAHKE Y MATHCTPOB
OIPEIeIEHHOr0 cOocTaBa Npo(hecCHOHAIBHBIX KOMIETEHLUH, YTO
IIOAPa3yMEBAET: - Pa3BUTUE U COBEPIICHCTBOBAHNE KOMIIETCHIIMH B
001aCTH YCTHOIN HayyHOW KOMMYHHUKAIMK, HEOOXOJUMBIH J1s

3 PEKTUBHOTO OOIEHHS B aKaJeMUIECKON CpeJie; - pa3BUTHE
YMEHHMS BBIpa)KaTh UACH B INCBMEHHOM BHUJI€ U apIyMEHTUPOBATh
UX; - pPa3BUTHE U COBEPIIECHCTBOBAHNE HABBIKOB HAIIMCAHUS JCCE,
cTaTen M aHHOTAaIUH.

CBs3b ¢ apyrumu aucuuiuiiHaMy. Ha 3tom ypoBHe 00ydeHus 1o
BO3MOYKHOCTH M30eraeTcst JOCIOBHBINA NEpeBol, paMMaTHUECKUE
CXOZICTBA C apMSIHCKUM WJIH PYCCKUM SI3bIKAMH OOBSCHSIOTCS
TOJIBKO IIPY HAJIMYUU CJIOKHBIX KOHCTPYKIIHH.

B3anMocCBA3b ¢ ApyrMMH TUCUMIUIMHAMHY CIIEIUAIBHOCTH:
IIpakTHuecKkuil Kypc aHIVIMICKOrO s3bIKa

TpebGoBaHMs K UICXOHBIM YPOBHSIM 3HAHUM U YMEHUN CTYJIEHTOB:

CTy,[[CHTBI JOJIDKHBI O6J'IaI[aTB A3BIKOBBIMHU KOMIICTCHIIUSIMHA ypOBHSI
B-1,B52

b.0.15

IIpogeccnonanbHbie
KOMMYHUKATHBHbIE HABBIKH

[MpodeccrnonanbHbIe KOMMYHUKATHBHBIE HABBIKM — 3TO COBOKYITHOCTh
YMEHUH U cTpaTeruii, HeoOX0IUMbIX 115l 3Q(HEKTUBHOTO YCTHOTO U
MUCbMEHHOTO B3aMMOJICHCTBUS B aKaJleMUYECKOH U MpohecCHOHAIBHOM
cpene. JlucuuiuiiHa OpUEHTHPOBAaHA Ha Pa3BUTHE HABBIKOB JI€JIOBOU
MIEPENUCKH, TOATOTOBKH U IIPOBEACHMS IPE3CHTALMN, HAyYHOH
KOMMYHHKAIlUX, KOMAHHOTO B3aUMOJIEHCTBUSA M KPUTHIECKOTO
BocripuATUs nHpopMmauuu. Ocoboe BHUMaHNE YAEISETCS] HaBbIKaM
MEXIUCITUTUIMHAPHOTO OOIIEHNUs B 00JIACTH BRICOKHMX TEXHOJIOTHI 1
KBaHTOBOW MH(POPMATHKH.

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

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;
MK-9.1; MK-9.2; [1K-9.3

YK-2, K-1, [IK-2

VK-2.1; VK-2.2; VK-2.3;
MK-1.1; MK-1.2; K-1.3;
MK-2.1; MK-2.2; K-2.3;




eanb AMCHUILIAHBI
dopMupoBaHHE y CTYAEHTOB MPO(hecCHOHATHHON KOMMYHUKATHBHON
KOMIIETEHTHOCTH, HEOOXOJUMOM JIsl yCIeHOH paboThI B
MEXIYHapOIHON Hay4YHO-MHXEHEPHOM cpelie, BKI0Yasi yMEHUE SICHO
(dbopMynHpOBaTh MBICIIN, IPAMOTHO O()OPMIIATE TOKYMEHTALMIO U
BBICTYNaTh II€pe]] ay JUTOPHEH.
OcHOBHBIE MeTOABI NPOBeIeHNs 3aHATHI

e Jlexuuu c 3meMeHTaMU HHTEPAKTHBA

e [IpakTHyeckue 3aHATHA C aHATTM30M KeCOB

e MojenupoBaHue CUTyalUi JA€I0BOTO OOIICHUS

e IloaroroBka u 3amuTa Npe3eHTALMMA
Tembl IMCUMILVINHBI (IPUMEPHOE COAEPKAHME)
OcHOBBI IPOECCHOHATILHOM KOMMYHUKAIIUN
YcTHas Hay4Has pedb: CTPYKTYpa U TEXHUKA BBICTYIUICHHS
[ToaroroBka Hay4YHOH ¥ TEXHUYECKOM MpPE3EHTALNU
D¢ dexTuBHas genoBas epenucka (JIEKTPOHHBIE MIChMa,
COIIpOBOAUTECIIbHBIC TMCbMa, MOTHUBALIMOHHBIC HI/ICI)Ma)

ApwnE

AxkazieMHu4ecKkasi 3TUKa U KyJIbTypa OOIEHHS
KomMmyH#HKa1ust B MEXyHapOIHOU podecCHOHATIBHOM cpeie
8. IlpakTHKyM: MOArOTOBKAa COOCTBEHHOI'O HAYYHOI'O BHICTYILICHHS
Cnucok peKoOMeHyeMoil JINTepaTyphbl
1. H.J. lambckoBa, IHOCTpaHHBIN S3BIK U MEXKKYIHTYpPHAS
KoMMyHHKanus, 2010
2. C.P. Cadun, enoBas kommyHukauus: YuyeOHoe nmocodue, 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
TpeOoBaHus K MCXOAHBIM 3HAHUSIM M YMEHHUSAM CTY/IEHTOB
3HaTh: OCHOBHI JIEJIOBOTO O0IIEHUS, 0a30BbIe TPUHIIMIIBI
MPE3EHTALMOHHON U MUCBMEHHOH peun

No o

Komannnas paboTa 1 KOMMYHHKAIIHS B TPOEKTHOM NESTENFHOCTH

YMeThb: CTPOUTH JJIOTUYHYIO CTPYKTYPY TEKCTa U BBICTYIUICHHUS], BBIIEIIATH

KJTFOYEBBIE MBICIIH, pPAbOTaTh B KOMAH/IE
BaaneTsb: HaBbIKaMu [H(PPOBON KOMMYHHKAIIUH, TIPE3CHTALHOHHBIMU K
TekcToBbIMU penakTopamu (PowerPoint, LaTeX, Google Docs u ap.)




B3aumocBs3b ¢ APYrUMH AUCUUNJIMHAMYI CTIENHATBHOCTH:
KBanToBas nHpopmaruka; KBaHTOBOE IPOrpaMMHpPOBaHUE
(QISKET); MammunHoe o0y4denue; [IporpammupoBanue B (PU3HKE;
Ctpyktypsl 1anHbIX 1 anroputmsel (Phyton), KBantoBas
KOMMYHHKAITHS.

BL.B.IB.01.01

KBaHTOBasi HAHOCTPYKTYpa

JlaHHBII Kypc UMEET CBOEH IIeNIbI0 03HAKOMUTE C (PU3UYeCKHUMH
IIPOLIECCAMU B ITOIYIIPOBOJHUKOBBIX KBAHTOBBIX HAHOCTPYKTYpax.
Kypc umeer sipko BbIpaKEHHBIN MEXAUCIUIUIMHAPHBIN XapaKTep,
TaK KaK 3aTparuBacT BOIPOCHI CBSI3aHHBIE KAK C ONITUYECKUMHU U
AJIEKTPOHHBIMU CBOMCTBAMHU KBAHTOBBIX HAHOCTPYKTYD, TaK U CO
CIIMHOBBIMH, a TAK)K€ MHOTOYaCTUYHBIMU XapAKTEPUCTUKAMH TAKUX
cucreM. [Tomrmo cyry6o TBepAOTENbHBIX 3a/1a4, 00CYKIAI0TCS
(GyH1aMeHTaJIbHbIE KBAHTOMEXaHMYECKHE BOIIPOCHI 3aTparuBaoIiye
OCHOBBI KBaHTOBOW TEOpUU

B3aumocBs3b ¢ APYrUMH IMCUMIIMHAMHU CHIENHATbHOCTH
KsanroBas Teopus TBepmoro tena; MamuaHoe o0yueHne; KBanToBas
WHpOpPMaTHKA

TpeGoBaHus K HCXOAHBIM YPOBHSAIM 3HAHMI U YMEHHU I
CTYACHTOB:

J{ns1 yCBOEGHHMSI TUCUMIUIAHBI CTYI€HTHI JOJKHBI 3HATh OCHOBBI
TEOPUH I10JIs1, KBAHTOBOW MEXaHUKH, KBAHTOBOI TEOPUU TBEPAOIO
Tena, (PU3NKU HAHOCTPYKTYP, MaTEMATUYECKON PU3UKH,
KOMILJIEKCHOTO aHanu3a. OHU JT0JIKHBI 00J1a/1aTh HABBIKAMU
pemienus ypasHeHus lllpeauHrepa B J€KapTOBBIX U KPUBOJUHEHHBIX
KOOP/IMHATHBIX CHCTEMaX, CBOOOHO MOJIb30BaThCSI METOJIOM
pazzieneHus IepEMEHHBIX, 3HaTh KaK BAPHALIMOHHBINA METO/T
peuienus ypasHeHus llpenunrepa, Tak ¥ METO TEOPUU
BO3MYILEHUN. ¥YMETh BBIYUCIIATH TAKKE XapAKTEPUCTUKH KaK

KO3 QUIIMEHT MOTJIOMIEHUs U OpOUTaIbHAs IUIOTHOCTh TOKA, a
TaKXe INIOTHOCTh CIIMHOBOI'O MArHUTHOTO MOMeHTa. CTyIeHTBI
JIOJKHBI CBOOOJTHO BJIa/IeTh 0a30BBIMHU 3HAHUSMU 110 KBAHTOBOM
MEXaHUKe U (PU3MKe TBEPIOTO Tea.

YK-1, IK-1, IK-4, TIK-7:

VK-1.1; YK-1.2; YK-1.3;
NK-1.1; IIK-1.2; IIK-1.3;
IK-4.1; I1K-4.2; I1K-4.3;
MK-7.1; IK-7.2; 1IK-7.3




b1.B.1B.01.02

HanossiekTpoHuka

Pa3mepHOe KBaHTOBaHKE B NOJIYNIPOBOJAHUKAX. KBaHTOBBIE SIMBI,
IIPOBOJIOKH U TOYKH. [NIIOTHOCTH COCTOSIHUIN B HAHOCTPYKTYpax.
HexoTtopsle MOzienM MOTEHIIMAIOB OTPAHUYEHUS. DIIEKTPOHHbIE
COCTOSIHUS B KBAHTOBBIX siMaX (IPSAMOYTOJIbHBIN MOTEHIHAT,
napabonuyeckuil noreHuan). KBantopas sima BO BHELITHUX
IIEKTPUYECKOM U MAarHUTHOM noJjsiX. ITomynpoBogHuKOBbIE
CBEPXPEIIETKH. DJICKTPOHHBIE COCTOSHUS B KBAHTOBBIX IIPOBOJIOKAX
C IPSIMOYTOJIBHBIM U KpYTOBBIM ceueHHusIMU. KBaHTOBast MpoBojIOKa
B MarHUTHOM 1ojie. KBaHTOBBIE TOUKH C pa3IMYHbIMU
r€OMETPHSIMH. DJIIEKTPOHHBIE COCTOSHUS B c(hepruecKoil KBaHTOBOM
Touke. AnuabaTuueckoe NpuoIMxKeHue. JJIeKTPOHHbIE COCTOSTHUS B
AITUIICOUIANIBHBIX KBAaHTOBBIX Toukax. Hu3zkopasmepHbie
HKCUTOHHBIE U IPUMECHBIE COCTOSIHUSL. MeX30HHbIE IIEPEX0/bI B
KBaHTOBBIX HAHOCTPYKTYpax. [IpsMble 1 HenpsiMble IEPEXOIBI.
Huszkopa3mepHbie pOHOHBI.

B3aumocBsI3b ¢ IpyruMu IUCHUIUIMHAMU CHEUAIBHOCTH:
KBanToBas Teopus TBEpaOro tena, OCHOBBI TEOPETUUECKON
¢u3uku, MeTto/ibl MaTeMaTU4eCcKon (PU3UKU

TpeboBaHMs K UCXOAHBIM YPOBHIM 3HAHUN M YMEHUH CTY/IE€HTOB:
CryzaeHT noKeH 00J1a1aTh 3HaHUSAMU U OCHOBaMHM NPEMETOB:
Kypc ob6meit ¢pusuku, OcHOBBI TeopeTnyeckot ¢pusuku, KBanropas
TEOpus TBEPJIOTO Tea,

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

YK-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;
NK-7.1; I1K-7.2; IIK-7.3

B1.B.J(B.02.01

Kypcosas padora no
KBaHTOBbIM
HAHOCTPYKTypaM

JlaHHBIH Kypc UMeeT CBOEH 11eTIbI0 03HAKOMHUTD C (PU3MUYECKUMHU
IIPOLIECCAMU B TIOJIYIIPOBOJHUKOBBIX KBAHTOBBIX HAHOCTPYKTYpax.
Kypc nmMeer sipko BbIpaKE€HHBIA MEXINCLHUIUIMHAPHBINA XapakTep,
TaK KaK 3aTparuBaeT BOIPOCHI CBSI3aHHBIE KAK C ONITHYECKUMU U
JJIEKTPOHHBIMU CBOWCTBAMM KBAHTOBBIX HAHOCTPYKTYP, TaK U CO
CIIMHOBBIMH, & TAKK€ MHOTOYaCTUYHBIMU XapAKTEPUCTUKAMH TAKUX
cucreM. [Tomrmo cyry6o TBepAOTENbHBIX 3a/1a4, 00CYKIAI0TCs
(byH1aMeHTalIbHbIE KBAaHTOMEXaHNYECKHE BOIIPOCHI 3aTparuBaroliye
OCHOBBI KBAHTOBOM TEOpUU

B3aumocBs3b ¢ APYrUMH JIMCUMIINHAMHU CHIENHATBHOCTH
KBanTOBas Teopust TBepAoro Tena, Mammnuoe o0yuyenue; KBanrosas

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

VK-1.1; YK-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; MK-7.2; IK-7.3
MK-8.1, ITK-8.2, TIK-8.3;




nH(pOpMaTHKa

TpeOoBaHMsI K HCXOAHBIM YPOBHSIM 3HAHUI U YMeHU
CTY/IEHTOB!

151 ycBOGHMS TUCUMIUIMHBI CTYI€HTHI 1OJKHBI 3HATh OCHOBBI
TEOPHH MOJIsl, KBAHTOBOW MEXaHUKH, KBAHTOBOU TEOPUU TBEPAOTO
Tena, (PU3UKU HAHOCTPYKTYP, MaTeMAaTUYECKON (PU3UKH,
KOMILJIEKCHOTO aHanu3a. OHU JTOJIKHBI 00J1/1aTh HABBIKAMH
pemienus ypapHenus lllpeanHrepa B J€KapTOBBIX U KPUBOJUHEHHBIX
KOOPJMHATHBIX CUCTEMAaX, CBOOOIHO MOJIb30BATHCS METOAOM
pazzieNieHus IepeMEHHBIX, 3HaTh KaK BApUAIIMOHHBINA METO]T
pemienus ypasuenus lllpeaunrepa, Tak 1 METO1 TEOPUHU
BO3MYIIIEHUN. YMETh BBIYUCIIATH TAKKE XaPAKTEPUCTUKH KaK

K03 (UIIMEHT MOTIIONIEHUs U OpOUTaIbHas INIOTHOCTh TOKA, a
TaKKe IIIOTHOCTh CIIMHOBOT'O MarHUTHOTO MOMeHTa. CTyACHTHI
JOJIKHBI CBOOOIHO BiIa/IeTh 0a30BBIMU 3HAHUSIMU 10 KBAHTOBOI
MEXaHUKE U (PU3MKE TBEPJOTrO Tea.

B1.B.J1B.02.02

KypcoBas paGora no
HAHOYJIEKTPOHHKE

Pa3smepHOe KBaHTOBaHHKE B NTOIYNPOBOAHNKAX. KBaHTOBEIE SIMBI,
IIPOBOJIOKH U TOYKHU. IIIOTHOCTE COCTOSIHUI B HAHOCTPYKTYpax.
HekoTopsie Mosien1 MOTEHIINAIOB OTPAaHUYEHUS. DIIEKTPOHHbIE
COCTOSIHUS B KBAaHTOBBIX sIMax (MPsIMOYTOJIbHBIN MOTEHIINA,
napabonudyeckuii moteHman). KBantosas siMa BO BHEIIIHUX
NIEKTPUYECKOM U MarHUTHOM NoJsX. [TomynpoBogHUKOBEIE
CBEPXPEIIETKU. DJIEKTPOHHBIE COCTOSHUS B KBAHTOBBIX IIPOBOJIOKAX
C IPSAMOYTOJIBHBIM U KPYTOBBIM cedeHMsIMU. KBaHTOBast MpoBOJIOKa
B MarHUTHOM 1oJie. KBaHTOBBIE TOUKH C PA3JIMYHBIMU
FeOMETPUSIMH. DJIEKTPOHHBIE COCTOSHUA B c(hepruuecKoil KBaHTOBOM
Touke. AnuabaTuueckoe NpuoIMKeHne. DIeKTPOHHBIE COCTOSHUS B
AJUIATICONIAIBHBIX KBAaHTOBBIX TOUKax. HuskopazmepHsie
OKCUTOHHBIE U IIPUMECHBIE COCTOSAHMS. MEK30HHBIE IIEPEXObI B
KBaHTOBBIX HAHOCTPYKTypax. [IpsmMblie 1 HenmpsiMble IEPEXOIBI.
HuskopasmepHbie (pOHOHBI.

B3anMoCBs3b ¢ APYTMMH THCUMIUIMHAMHY CIIEIUAIBHOCTH

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

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




KBanrtoBas Teopust TBeporo tena, OCHOBBI TEOPETUUECKON
¢u3uku, MeTopl MaTeMaTHUECKON (PU3HUKU

TpebGoBaHMs K UICXOJAHBIM YPOBHSM 3HAHHUM U YMEHUN CTYJICHTOB:
CryneHT AoiKeH 00JIaaaTh 3HAHUSAMHA U OCHOBaMU IIPEIMETOB:
Kypc obmie#t ¢puszuku, OcHOBHI TeopeTndeckoi ¢huzuku, KBanToBas
TEOpHs TBEPJAOIO TENa,

B1.B.J(B.03.01

KBanToBbIe 1a0opaTopun

Kypc nampasneH Ha GopMHUpPOBaHUE IPAKTUYECKUX HABBIKOB B 00/1aCTH
SKCIIEPUMEHTAIEHON KBaHTOBOW (hr3uKH. B pamkax Kypca CTYIeHTHI
MOJTy4Ya0T BO3MOXKHOCTh HEIOCPEJACTBEHHO pa0d0oTaTh ¢ 0a30BBIMU U
COBPEMEHHBIMHU KBAHTOBBIMU CHCTEMAaMH, OCBAUBAIOT METO/IbI
perucTpanny KBaHTOBBIX COCTOSHUN, MHTEP(EPEHINH, CYyTIEPIO3ULINU 1
3allyTAHHOCTH, a TAK)KE aHAIM3UPYIOT MOBEICHHE ()OTOHOB, CIIMHOB U
JPYT'UX KBAaHTOBBIX OOBEKTOB.
Oco0oe BHIMaHuE yAemnseTcs paboTe ¢ yueOHBIMI KBAHTOBBIMU
HabopaMH, ONITHYECKUMH 3KCIIEPUMEHTAMH, OCHOBaM KBaHTOBOH
Kpunrorpadu U KBAaHTOBOW BU3yanu3aun. Kypc ciIy>KUT MOCTOM MEXIY
TEOPETUYECKUMH 3HAHUSIMU U UX PEaJIbHbIM IPUMEHEHUEM B
na00paToOpHO IIPaKTHKE.
Hean
DopMUPOBAHUE Y CTYACHTOB YCTOWUYMBBIX SKCHEPUMEHTAIIBHBIX U
AQHAJTUTUYECKHUX HABBIKOB B 00J1aCTH KBAHTOBOH (DM3MKM M KBAHTOBBIX
TEXHOJIOTUH. HOILFOTOBKB K CaMOCTOATCIIbHOMY IIJIAaHUPOBAHUIO,
BBITIOJIHCHUIO U MHTCPHPETAllU PE3YJIBTATOB KBAHTOBBIX SKCIICPUMCHTOB.
OcHOBHbBIE METO/IbI IPOBEACHUS 3AHATHI
e JleMOHCTpaLMOHHBIE JIEKIMH C Pa300pOM NPUHIIUIIOB
IKCIIEPHUMEHTOB
o JlaGopaTopHsbI€ 3aHSTHS C TOITAITHBIM BBIIIOJHEHHUEM
9KCHEPHUMEHTOB
e (CamocrosTenpHas paboTa ¢ aHAIU30M PE3YIHTaTOB
e KypcoBbie MUHH-TIPOEKTHI 1 3aIIUTa JJAOOPATOPHBIX OTYETOB
IIpuMepHBIil nepedeHb 1a00paTOPHBIX padoT
1. JIBoiHOM I1IeJeBON IKCIEPUMEHT ¢ OJMHOYHBIMU (hOTOHAMH
2. TIpuHIUIBI KBAHTOBOM CYNEPIIO3UIIMN ¥ UHTEPPEPEHIINU
3. llomapusauus cBeTa 1 KBaHTOBasi KpunTorpadus (IIpoToKoI
BB84)
4. WccnenoBanune kBantoBoro cruparens (Quantum Eraser)

YK-2, YK-3, YK-6, IK-3,
MK-4, IIK-6, TIK-7, ITK-8,
MK-10

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, IK-3.2, TIK-3.3;
MK-4.1, IK-4.2, TIK-4.3;
MK-6.1, ITK-6.2, TTK-6.3;
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;




5. KBaHTOBBIE JIOTHYECKHUE FIEMEHTHI Ha ONTHYECKHX IaTdopmax
Crnucok peKoMeHyeMoii JINTepaTyphl

1. M. A. Hunbcen, W. JI. Yanr, KBaHTOBBIE BEIYUCIICHUS U
kBaHTOBas uHpopmanms, MUP, 2011

2. b. lllymetikep, DkcriepiMeHTaIbHAS KBAHTOBAs MEXaHHUKa,
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 Temartuke)

TpeboBanusi K HCXOAHBIM 3HAHUSIM U YMEHHUSIM CTY/I€HTOB

3HAaTh: OCHOBHI KBAHTOBOI MEXaHWKH, THHEWHON aareOphl, ONITHKA
YMeThb: BHIONHATH 0230BbIe U3MEPEHHS, HHTEPIIPETHPOBAThH
SKCIIEpUMEHTAJIbHBIE JJaHHBIE, 0(OPMIISTH JTa00OPATOPHEBIE OTYETHI
BJ'IaI[eTB: HaBbIKaMH pa6OTI)I C JIa3€pHBIMH UCTOYHUKAMU, OIITUUCCKUMU
3IIEMEHTaMH, TIPOrPaMMHBIM obecriedeHreM [yt Moaenuposanus (Python,
Mathematica)

B3aumocBs3b ¢ IPYrUMHU JHCHMIIJIHHAMH CHEUATBLHOCTH:
KBanroBas nnpopmaruka; KBantoBoe nmporpaMmmupoBaHue
(QISKET), Beenenue B KBaHTOBYIO MEXAaHUKY, Y TIIyOJIE€HHBIN Kypc
KBaHTOBOU MeXaHHKHU, KBaHTOBbIE HAHOCTPYKTYPBL.

B1.B./1B.03.02

JlabopaTopun no
MaTepUATOBEACHUIO

Jucnummza «Jlaboparopust 1o MmaTepuaoBeACHUIO» JOJIKHA
oOecrieynBaTh 3HaHUS 00 001IeH Kiaccu(UKaLUU MaTepUAJIOB 110
COCTaBy, CBOWCTBAaM U TEXHUYECKOMY HazHaueHHI0. O ¢u3nueckoit
IPUPOJIE ANEKTPOIIPOBOIHOCTH METAIIIIOB, CIIJIABOB,
MIOJTYTIPOBOTHUKOB, TMDJICKTPUKOB M KOMITO3UITHOHHBIX
matepuaiioB. O cBepXIIpOBOAALINX MeTallaX U CIIJIaBax; O
XapaKTEPUCTHKAX TMPOBOSIINX U PE3UCTHBHBIX MAaTEPHAIIOB BO
B3aMMOCBSI3H C UX IPUMEHEHHUEM B 3JIEKTPOHHOM TexHuKe. O
XapaKTePUCTHKAX U OCHOBHBIX (PH3UKO-XMMUYIECKUX,
AIIEKTPUUYECKUX U ONTHUYECKHX CBOMCTBAaX 3JIEMEHTAPHBIX
MIOJTYTIPOBOTHUKOB, MOJTYTTPOBOTHUKOBBIX COCTUHEHNUN M TBEP.IBIX
pacTBOpoB Ha uX ocHoBe. O mpuMepax peanu3alnuu

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

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




HOJIYIIPOBOIHUKOBBIX CTPYKTYpP B IpHOOpax U yCTpoicTBax
951eKTpOHUKH. OO0 OCHOBHBIX (PH3UUECKUX MPOIeccax B
JUBJIEKTpUKaX (MOJspu3aus, Npodoi, TU3IeKTpUIecKue oTepu) U
cnocobax ux onucanus. OO0 aKTUBHBIX U TAaCCUBHBIX
JURJIEKTPUYECKUX MaTepuanax U 3JieMeHTax Ha ux ocHose. O
MarHUTHBIX MaTepHaiax U 3JeMeHTax o0ero HazHauenus. O
METO/aX UCCIIEOBAHUS MAaTEPHUAJIOB U 3JIEMEHTOB IEKTPOHHON
TEXHUKH.

B3auMocBs3b ¢ JpyruMu JUCHUIUIMHAMY CIIELUAIBHOCTH:
“Marematuka”, “@usuka”, “Xumusa”’, PU3NUCCKHE OCHOBBI
3JIEKTPOHUKHU, OCHOBBI TEXHOJIOTUH 3JIEKTPOHHOM KOMIIOHEHTHOM
6a3b1, OCHOBBI POEKTUPOBAHNUS IEKTPOHHON KOMIIOHEHTHOM
0a3bITpeboBaHMs K HCXOAHBIM YPOBHSM 3HAaHUM U YMEHHH
CTYJE€HTOB:

CrylleHT JOJDKEH 3HaTh U BJIQJIETh By30BCKUM KypcoM o0Iein
XUMHHU, PU3UKHU IJTEKTPOTEXHUKH U TBEPAOTEIHHOMN SJICKTPOHUKH. .

B1.B.JIB.04.01

KoMmiekcHblii aHAIN3

B kypce “KoMruiekcHbI aHanu3 U3y4aroTcsi OCHOBBI KJIACCUYECKOM
TeopuH PYHKIUNA KOHIJIEKCHOTO MIEPEMEHHOT0 U €€ MpuMeHeHus1. B
JTAHHOM KypC€ pacCMaTpPUBAIOTCS: OCHOBHOM MPUHIIUIT TEOPUHU
MPEIeSIOB B TEOPUH KOMIUIEKCHOM MEPEeMEHHOM, a TaK ke 00JacTH 1
nunun XKopnana. 3yuaroTcst ©3BECTHBIE TEOPEMBI M HHTETPAJIbHBIE
dbopmynsl Ko, kak /st OJJHOCBSI3HBIX, TAK U MHOTOCBSI3HBIX
obnacreii. Kpome Toro, Teopemsr Beitepirpacca ans
aHAIUTHYECKUX (PYHKUIMHU U pasznokeHus B psa Jlopana
OJIHO3HAYHBIX (PYHKIIMI B OKPECTHOCTH U30JUPOBAHHBIX OCOOBIX
To4eK. MccnenyoTcst OCHOBBI TEOPHH BBHIYETOB U €€
MHOT'OYHUCJIEHHbIE TIPUMEHEHHUS .

B3anMocBs3b ¢ ApyruMu TUCIUIUIMHAMHE CTICTIHAIBHOCTH
MareMatrnueckuil aHaln3, AHAIUTUYECKAsi TEOMETPUS U JIMHEHHAs
anredpa.TpeboBaHMsI K HICXOJIHBIM YPOBHSAM 3HAHUN U YMEHUU
CTYZEHTOB: /[ yCBOGHMS JTAHHOW JTUCHUILIMHBI Y CTYJE€HTOB
JIOJDKHA OBITH yCTOMYHMBAs Oa3a 3HAHUN U3YYCHHBIX Ha
MpeAbIAYIIEeM Kypce AUCHUIUINH: MaTeMaTHyecKuil aHanus,

YK-1, VK-2,

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




Jluneitnas anreOpa ¥ aHATUTUYECKAsi TEOMETPHS,
Juddepenumanpapie ypaBHEHHS

B1.B.J(B.04.02

DOYHKIUOHAIBHBIA aHAJIU3

JUis GyHKIMOHATIBHOTO aHAIM3a XapaKTepeH o0l abCTpaKTHBIN
MOJXO0/1, TIPY KOTOPOM UCCIIEAYIOTCS HE OTACIbHbIC (PYHKIIUH U
YPaBHEHHs, a Pa3JIMYHbIC IIPOCTPAHCTBA U ONIEPATOPHI B 3TUX
IIPOCTPAHCTBAX. DTOT MOJAXO/ IMO3BOJIMII C €IMHOMN TOUKHU 3PEHMUSI
paccMaTpuBaTh, HalIpUMEp, BOIIPOCH! pelieHns AuddepeHnnanbHbIX
Y UHTErPAIIbHBIX YPaBHEHUW, TPAHUYHBIX 3a1a4 JUIsl YPaBHEHUM B
YaCTHBIX ITPOU3BOAHBIX, OECKOHEUHBIX CUCTEM YPaBHEHUH.
OCHOBHOI 11e7bI0 (PYHKIIMOHATBHOTO aHAIN3A SIBIISICTCS H3JI0KCHNE
OCHOB (DYHKLIMOHAJIBHOTO aHAJIN33a, BKIKOYAIOLINX TEOPUIO
JIMHEHMHBIX HOPMUPOBAHHBIX IIPOCTPAHCTB U TEOPHUIO JINHEUHBIX
OTrpaHMYEHHBIX ONEPaTOPOB, ACUCTBYIOIUX B TUHEMHBIX
HOPMMPOBAHHBIX IIPOCTPAHCTBAX

B3auMocBsI3b ¢ IpyruMu IUCHUIUIMHAMHU CIIEUAIIBHOCTH:
Maremarnueckuil aHaiu3, AHaIUTUYECKAsi TEOMETPUS U JIMHENWHAs
anreOpa. TpeboBaHUs K MCXOAHBIM YPOBHIM 3HAHUN U YMEHUIN
CTyZEeHTOB: JlJIsl yCBOEHHUs TaHHOM AMCLUIUIMHBI Y CTYACHTOB
JIOJDKHA OBITh ycToWuMBast 6a3a 3HaHUN U3yYSHHBIX Ha
IpeAbIAYIIEM Kypce JUCIUIUIMH: MaTtemMaTu4ecKui aHanus,
Jlunelinas anrebpa M aHAJIUTHYECKasi TEOMETpus,
JuddepenunanbHble ypaBHEHUS

YK-1, YK-2,

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

Komnerenuun

B1.B.JIB.05.01

HUctopuss Apmenun

Kypc “Uctopust ApmeHnun” opeHTUPOBaH Ha pa3BUTHE Y
ciymaTeneil cmocoOHOCTH K OCMBICTIEHUIO HCTOPUUYECKON
HBOJIIOINH apMSIH Ha (pOHE MUBUIIM3AIMOHHBIX TPOIIECCOB, a TAKXKe
MPOTHOCTUYECKOT0 BUICHUS Psiia IPUOPUTETHBIX HAIMOHAIBHBIX
npo0Oiem. B pamkax Kypca OCBEIIAIOTCS CIIETYIONINE TEMBI:
ApPMSHCKOE Haropbe KoJIbIOenb HHA0EBPONEeHCKOM IMBUIIU3ALINH.
DTHOTeHe3 apMSHCKOTO Hapo/a, KPUTHKA TYPEIKO-
azepOaiipxanckoit danbcudukanuy BaxKHEHIINX TpoOIeM UCTOPUN
apMSTHCKOTO Hapo/1a, apMsTHCKasi OCBOOOUTETbHAS MBICIb U
npobemMa NoJuTHYeckor opueHTanuu B 17-19-om Bekax,

YK-1, VK-5:

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




ApPMSHCKUN BONPOC U MEXIyHApOAHAS TUILIOMATHS,
(bopMHpOBaHUE 1 OCHOBHBIC 3TAIbI ICATEIEHOCTH aPMSIHCKHUX
OOLIECTBEHHO -MOJUTHYECKUX TEYEHH, OCBOOOIUTEIbHBIX
KpPY’KKOB U IIOJINTUYECKUX IIApPTHUil , IepBasi MHUpOBasi BOWHA U
Apmenusd. ['enonun apmsH B 3amaaHoit Apmenuu, Pocculickue
pesomornu 1917rona u Apmenus, Pecrrybnmnka Apmenuu B 1918-
1920rr, coBetn3anus PeciyOiuku ApMeHUs U TEPPUTOPHATBHBIC
npobsiembl B 1920-1921rr., npo6iiema Haropuoro Kapabaxa
(Apuax), mpoBo3riamieHue HezaBucuMoct Apmenuu B 1991 rony,
BHYTpPEHHAs U BHEIIHAA NojauTHKa PA.

B3aumocBsI3b ¢ IpyruMu TUCHUIUTMHAMU CHEIUAIBHOCTH:
Hcropus Poccun, punocodusTpedoBanus K HICXOTHBIM YPOBHSIM
3HaHUU U yMeHu# cTyJeHToB: CTyAeHT JO/hKeH 001a/1aTh 3HAHUE
0a30BbIX HCTOPUYECKUX MOHATHI U MOJIENEH HCTOPUYECKOTO
pa3BUTHUSA, BEIPAOOTATh YMEHHUE UCCIIE0BATEIbCKOM paboThI,
IPUBUTH YMEHUE CAMOCTOATEILHON PabOTHI C INTEPATYpOil,
OIpesieNnUTh 6a30Bble TOUEUHBIE 3HAHUS MO KAXKI0H U3 310X
HCTOPUYECKOIr0 pa3BUTUsI ApPMEHUHU

B1.B./1B.05.02

BcemupHasi ucropus

Jucuumnuza “BeceMupHas ucropus” NpuHAUIEKUT K IPOGUIBHOMY
UKy 00111e00pa30BaTeNbHBIX TUCIUTLUINH.

[enbro 1 3a1a4eil TUCUUIUIMHBI SIBJISIFOTCSL:

BOCIIMTAHHE I'PaXTaHCTBEHHOCTH, HAIMOHAJIbHON UEHTUYHOCTH,
pa3sBUTHE MUPOBO33PEHUYECKUX YOEKACHUHN 00ydaronmxcs Ha
OCHOBE OCMBICIIEHUSI UMU UCTOPUYECKH CIOXKUBIIMXCS KYJIbTYPHBIX,
PEJINTHO3HBIX, STHO-HAIMOHAJIBHBIX TPAJAULIMM, HDABCTBEHHBIX U
COLIMAJIbHBIX YCTaHOBOK, UJICOJIOTHYECKUX JOKTPHUH;

pa3BUTHE CIOCOOHOCTH MMOHUMATh HCTOPUUECKYIO 00YCIOBIEHHOCTh
SBJIGHUH U MPOLIECCOB COBPEMEHHOT'O MUPA, ONPEEIIATh
COOCTBEHHYIO MO3UIIHIO 10 OTHOIIEHUIO K OKpY KaroIei
pPEeaIbHOCTH, COOTHOCUTD CBOM B3IJISbI U IPUHIIUIIBI C HCTOPUUYECKH
BO3HUKIIMMU MHUPOBO33PEHUYECKUMH CUCTEMAMU;

YK-1, YK-5:

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




OCBOEHHUE CUCTEMaTU3UPOBAHHBIX 3HAHUI 00 UCTOpUHN
YeJI0BeYeCTBa, JOPMHUPOBAHUE LIETOCTHOTO MPEICTABICHUS O MECTE
u ponu Poccun BO BCeMUPHO-UCTOPHUUECKOM IIPOILIECCE;

OBJIAICHUC YMCHUSIMU U HABbIKAMHU IIOUCKA, CUCTEMATU3 AU U
KOMIUIEKCHOTO aHaIn3a UCTOPUYECKON HHpOpMaIIHH;
(bopMHpOBaHNE HCTOPUIECKOTO MBIIUIEHUS — CIIOCOOHOCTH
paccMaTpuBaTh COOBITHSA U SIBJICHUS C TOUKH 3PEHUS UX
UCTOPUYECKON 00YCIIOBICHHOCTH, COTIOCTABIISATH Pa3IMYHbIE BEPCHH
Y OLIEHKH UCTOPUYECKUX COOBITHI U TMYHOCTEH, ONPeNesaTh
COOCTBEHHOE OTHOIIIEHHE K JUCKYCCHOHHBIM MPo0IeMaM MpoIuIoro
Y COBPEMEHHOCTH

B3anmocBs3s ¢ APYIruMHU JUCHUIINIMHAMU CIICHUAJIbHOCTU

Uctopus Poccuu, punocodgusTpedoBanus K UCXOTHBIM YPOBHSIM
3HAHWI U yMEHUH cTyeHTOB: CTYICHT T0JDKeH 001a1aTh 3HAHUE
0a30BbIX UCTOPUYECKUX MOHSATHI U MOJIETIEH HCTOPUUECKOTO
pa3BUTHS, BEIPA0OTATh YMEHUE UCCIIC0BATEIHCKON paOoTHI,
IPUBUTH YMEHHE CaMOCTOSATENILHOW PabOTHI € INTEPaTypoil,
OIpCaACIINTD 0a30BEIE€ TOUEYHBIE 3HAHUS 110 K&)KI[OfI H3 3110X
UCTOPUYECKOI0 pa3BUTUsI ApMEHUH

HNuaekc

HaumenoBanue

KoMnerenunun

®T/.B.01

HcTopusi apMsiHCKOT0 Hapoaa

Kypc “Ucropus apMaHCKOro Hapoja" OpeHTUPOBAH Ha Pa3BUTHE Y
cirymiaresneil cnocoOHOCTH K OCMBICIIEHUIO HCTOPUUECKOM
HBOJIIOIMM apMSH Ha (pOHE HMBUIIM3ALMOHHBIX MPOLIECCOB, a TAKXKe
IIPOrHOCTUYECKOTO BUJIEHUS PsAJIa IPUOPUTETHBIX HALIMOHAJIBHBIX
npobaeM. B paMkax Kypca ocBemaroTcs Cleayone TeMb:
ApPMSHCKOE Haropbe KOJIBIOEIh HHI0EBPOTICHCKON ITMBUITA3AIIIH.
OTHOT€HE3 apMSHCKOr0 HapoJa, KpUTHKA TypELKO-
azepOaimpkancKol ¢anbCcupUKAIIN BaXXHEHIITNX MTPOOJIEM UCTOPUH
apMSHCKOTO Hapo/a, apMsHCKasi OCBOOOJUTEIbHAS MBICIIb U
npo0iemMa MOTUTHYECKOH opueHTarmu B 17-19-oM Bekax,
ApMSHCKHI BOIIPOC U MEXIyHapOAHAs JUILIOMATHS,
(GbopMHpOBaHNE U OCHOBHBIE ATAIbI ACITEIbHOCTH apMSHCKHX
0OIIECTBEHHO -MIOJIMTHUECKUX TEUSHHUH, OCBOOOIUTEIBHBIX

YK-1:

VK-1.1; VK-1.2; VK-1.3




KPY’KKOB U MOJUTHYECKUX TapTHil , mepBasi MUpPOBas BOWHA U
Apmenus. I'enouun apmsH B 3amagHoit Apmenuu, Poccuiickue
peBomtoniuu 1917rona u Apmenus, Peciyonuka Apmennu B 1918-
1920rr, coBernzanus PecriyOnukun ApMeHUs U TEpPUTOPUAIBHBIC
npobaembl B 1920-1921rr., npobiema Haropuoro Kapabaxa
(Apuax), mpoBo3riaiieHue HezaBucumoctu Apmenuu B 1991 rony,
BHYTPEHHAsl U BHEIIHAS MOJUTUKA PA.

B3aumocBsI3b ¢ IpyruMu IUCUUIUIMHAMU CHEUAIBHOCTH:
Uctopus Poccuu, punocopusTpedboBanus K KICXOIHBIM YPOBHAM
3HAaHWH U yMEHUH cTyeHTOB: CTYICHT J0JDKeH 001a1aTh 3HAaHUE
0a30BbIX UCTOPUYECKUX MOHSATHI U MOJIETIEH HCTOPUYECKOTO
pa3BUTHSA, BEIPA0OTATh YMEHUE UCCIIEI0BATEIHCKON paOOTHI,
MPUBUTH YMEHUE CAMOCTOATEIHHOU PabOTHI C TUTEPATY PO,
OINpeAenTh 0a30BbIE TOUEUHBIE 3HAHUS 110 KaXA0H U3 310X
HMCTOPUYECKOIr0 Pa3BUTUSL ApPMEHUU

®T/.B.02

ApMsiHCKMH A3BIK (c1alast
rpynmna)

[Iporpamma nmpakTUYECKOro Kypca apMsHCKOIO sI3bIKa JJIs1
ctynenToB Poccuiicko — ApmsHckoro (CrnaBsHCKOTO)
rOCyIapCTBEHHOTO YHUBEPCUTETA COCTOUT M3 IIECTH Pa3AesioB.
IlepBblii pa3zen BKIFOYAET A3BIKOBOKW MaTepHUall, BTOPOU pasael
MOCBSIIEH U3YUYECHUIO JIUTEPATYPhI APMSIHCKOTO SI3bIKA.
OrnpeneneHHoe MECTO YIEJI€HO U3YUYEHHUIO COLIMAIbHO-KYJIbTYPHOM,
npodecCuoHaIbHON cepe, JTUHTBOCTPAHOBEACHHIO, IEPEBOY,
BHEayJUTOPHOM padore.
B3anmocBA3bCAPYTrMMUTMCIUIUTMHAMUCIIE A AIBHOCTH :

KypC «APMSHCKHUU A3BIK» TECHO B3aMMOCBSI3aH C TAKUMU
JUCIUIUIMHAMH CIEIUATBHOCTH KakK «PyCCKHIl SI3BIKY,
«HOCTpaHHBIN SI3BIKY.
TpeGoBaHUAKUCXOHBIMYPOBHAM3HAHUHNYMEHUMCTY I€HTOB:
M3YyYCHHE TUCIHUILTUHBI 0a3upyeTcsl Ha 3HAHUS, YMEHHS U HaBBIKU
CTYJICHTOB, TPUOOPETEHHBIC M MM B CPETHUX YUCOHBIX 3aBEICHHSIX.

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




