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AHHOTaNus K padoyeil nporpaMmMe JHCHUIINHBI
«Bonpoce! cTAaHIAPTHOM TEOPHH 3JIEMEHTAPHBIX YaCTHID

B kypce m3naratorcsi 6a3oBble CBEJCHMs O NpHHUUNAxX KBaHToBOH Teopuu nois (KTII),
ABIIIOLICHCS  OCHOBHBIM ~ MAaTEMaTHYECKUM  MHCTPYMEHTOM Ui ONHMCAHMA  M3BECTHBIX
9JIEMEHTApHBIX YaCTHUII, @ TAK)KE€ COCTABIISAIOIIMX UX KBApKOB U INIIOOHOB. B HeM paccMaTpuBaroTcs
(byH/1aMEeHTalIbHBIE BOIPOCHI ONPEICNICHHUs SHEPTUU, UMITYJIbCA U CIIMHA YACTHIL, & TAKXKE BBOIATCS
HNOHATUS (PU3NYECKOT0 BaKyyma, XpOHOJIOIHYECKOTO yIOPAI0YMBAHUSA, IPOMAraTropa, BUPTyaaIbHON
4acTULBI, S-MaTpulbl paccesHus U auarpamMMm @DeifHmana. Hacrtosmuii Kypc BKIIOYAaeT TakKkKe
IIPUMEpPBI pacueTa CeUeHUM 0a3MCHBIX MPOLIECCOB B3aUMOACHCTBHSI 3JIEMEHTAPHBIX YaCTHLL.

Pa3nesnl paGoyeii nporpaMmbl

1. MecTto JUCHUIUIMHBI B CTPYKTYpE OCHOBHOH Hpo(eCCHOHaIbHOU 00pa3oBaTelbHOM
nporpammsl Beiciero oopaszosanus (OITOIT BO).

2. Bxopmnbie TpeOoBaHUs 111 OCBOEHUS TUCHMIUIUHBI (MOIYIIS), MPEIBAPUTEIbHbIE YCIOBUS (TpU
HaJIUYUHN)

3. PesynpTaThl 00y4YeHHs MO JUCUMIUIMHE (MOIYJIO), COOTHECEHHbIE C (OPMHUPYEMBIMHU

KOMIETSHIIUSIMH

®opmar 00ydeHusl.

SI3bIK O0yUYeHMUS.

ConeprxaHue TUCUUIIIUHBL.

O0beM TUCIUTUTMHBI

®© Nk

CTpyKkTypHpOBaHHOE O TeMaM (pazjiesiaM) CoJepKaHue AUCIHUIUIMHBI (MOJYJISI) ¢ YKa3aHUEM
OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJeMUYECKHX YaCOB U BU/Ibl YUEOHBIX 3aHSATHI
Tekyluii KOHTPOJIb U IPOMEKYTOUHAs aTTECTaLUs.

o

10. ®onp ouenounbix cpeactB (POC) i OLEHUBAHUS PE3YJIBTATOB OOYYCHHS IO JAMCLMILIMHE
(Moymio).

11. lIxana orieHUBaHUS.

12. TunoBeie KOHTPOJIbHBIC 3a/IaHUSI UJIM MHBIE MaTepHAJIbl JJI MPOBEACHUS TEKYIIETO KOHTPOJIS
yCHEBAaEMOCTH.

13. TunoBble KOHTPOJIbHBIE 3aJ@aHUSl WM WHbIE MaTepHalIbl Il MPOBEICHUS IMPOMEKYTOUHOM
aTTeCTaIUu.

14. MarepuanbHO-TexHHUECKas 0a3a, MH(POPMALIMOHHBIE TEXHOJIOTUH, IPOrPaMMHOE 0OecIieueHne
¥ MH(OPMAIMOHHBIE CITPABOYHBIE CUCTEMBI



1. MecTo aucuuniaunsl B crpykrype OIIOII BO

Jucnumnza «Bomnpockl CTaHJapTHON TEOPUH 2JIEMEHTAPHBIX YaCTUI» pealn3yeTcsl Ha 2-0M Kypce
B 3-€M ceMecTpe MarkucTparypbl U BXOJUT B COCTaB BapUAaTUBHON YaCTH.

2. BxoaHble TpeﬁoBaHl/lﬂ AJIA OCBOCHUA JUCHHUIIJIMHbI (MO[ly.)'lﬂ), NnpeaABapuTe/JIbHbIC YCJI0BUSA

bazoBble 3nanus B 001acTu o01Iei 1 TeopeTHuecKol (PU3UKU B 00bEMEe KIIACCHUYECKHX
YHHUBEPCUTETCKUX KYpCOB

3. Pe3yabTaThl 00y4eHHs 10 JHCHHMILIHHE (MOYJII0), COOTHECEHHbIe ¢ GOpMHPYEeMbIMHU
KOMIIeTeHHSIMU

B pe3ynbraTe 0CBOGHUS TUCHUILIMHBI Y 00y4alomuXcs JOKHBI ObITh CHOPMUPOBAHBI:

Koa n nHaumeHoBanue Koa n HaumeHnoBanue Pe3yabTaThl 00yUyeHUs
KOMIIETeHIU U HHAUKATOPA (MHAUKATOPOB)
JAOCTHKEHHUS] KOMIIeTeHIIUH
MIIK-1 NUMIIK-1.2 3-1 3HaTh: MOCTYNATHI
CrniocobeH pemartb YMEET BBINOJIHATh KBAaHTOBOU TEOPHH TOJIsI, €€
[IPaKTHYECKHE 3a/1a4H CJIEIyIOIlIHE OTIepaluu B OCHOBHBIE METO/IbI JJIs
npodeccnoHanbHOM paMKax perieHus onucaHus (pU3NIECKUx
JIeATEeIILHOCTH B 00J1aCTH npodeccruoHanbHON B3aUMOJICUCTBUM
(U3HKH 3JIEMEHTAPHBIX JIeATEIbHOCTU: BBIYUCIICHUS 3JIEeMEHTapHbIX YACTHUIL.
4aCcTHUIl HA OCHOBE Ha JIpEBECHOM ypoBHE UpUH | Y-1 YMeTh: npoBOIUTH
(dyHIaMEHTAJIbHBIX 3HAHUH Y CEYECHMH pa3JIMuHbIX KBAaHTOBAHUE, PACCUUTHIBATH
nporeccoB GpuU3nku XapaKTePUCTUKU KOHKPETHBIX
3JIEMEHTAPHBIX YaCTHII MIPOLIECCOB.
B-1 Bnagerts:
MaTEeMaTUYECKUMH OCHOBaMHU
KBAHTOBOM TCOPUHU MOJIS.

2. ®opma o0yueHusi: O4Hasl.
3. S3bIK 00y4eHusi: pyCCKUI.
4. Conep:xanue IMCUMIIUHBI

Tema 1. Annapam KTII, kax 0CHO8HOU MemOO ONUCAHUSL PUBUYECKUX 83AUMOOEUCEULL
NEMEHMAPHBIX YACTUY,.

Tema 2. Mamemamuueckue 0CHO8bL KBAHMOBOU Meopul NOJiA.
Tema 3. [lonesas npupooa yacmuy u 0OCHO8HbLE YPAGHEHUS HA NPUMEPE CKATIAPHBIX YACMUY.
Tema 4. Keanmosanue (hepmMuoHHo20 u 21eKmpomMacHumHo20 noel.

Tema 5. Annapam evluucienus MampudHblx 1eMeHMo8 aMNIUMyoObl paccessHus.
IIpumepwl pacuema xapaxmepucmuxk KOHKPEmHblX npoyeccos.



Tema 6. [Ipumepvl pacuema xapakmepucmuk KOHKPEeMmHbLX NPOYECCos.

7.

O0beM JUCHUIIIHHBI

00beM y4eOHOI Harpy3Ku B ak. yacax

TI:(?CKT):M B TOM YHUCJIE ay/.3aHATUI
N Camocr
HA3BAHUE JIUCLMTUIAHBI | sauerssr | O6mas | O6mas Ce y‘f6H O”Tae;"H
X TpyRoe | aymato | Jle MU | mpakTH | paboTta
C/IMHUIA | MKOCTb | pHas | KII map | weckme | cryment
X HArpys | M op | sansmu OB
Ka a
Bomnpoce! ctaniapTHol Teopun
AJIEMEHTAPHbBIX YaCTHUIL 2,00 72 36 18 18 36

8.

CTpyKTypHpOBaHHOE 110

TeMaM (pasjejiaM) coAep:KaHue IUCUMILUIMHBI (MOIYJIfA)

C YKa3aHHEM OTBCIACHHOI0O HaA HHMX KOJHYECTBA AKAACMHYECKHX YacoOB M BHAbI ylleﬁnux

3aHATHH

N3yuenne kypca «Bonpockl CTaHJapTHOW TEOPUH 3JIEMEHTApHBIX YacTUID) BKIIOYAET B cels
JIEKIIMH, Ha KOTOPBIX PACCMAaTPUBAETCSl TEOPETHUUYECKOE COJIEPIKAaHUE Kypca; CEMUHAPCKHUE 3aHATHS,
npeaycMaTpUBAIOIINE YIIyOJIeHHOE M3y4YeHUEe U O0CYXIEHHE BOMPOCOB, 0003HAUYEHHBIX B TEMax
JCLMIUTHHBI, CaMOCTOSITEIbHYIO padOTy, 3aKIIOYAIONIYIOCS B IMOJATOTOBKE K JIGKIMOHHBIM U
CEMMHAPCKUM 3aHATUAM. TeMbl, paccMaTpUBaeMble Ha JIEKLMAX M M3y4aeMble CaMOCTOSITEJIbHO,
3aKPEIUIIOTCS HA CEMUHAPCKHUX 3aHSATHAX, TI0 BOIIPOCAM, BBI3BIBAIOLIUM 3aTPYIHEHHS, IPOBOISTCS

KOHCYJIbTaIHH.
Buabl yueOHOM HATPY3KH M UX
TPYA0EMKOCTh, YaChl
dopma
TeKylIero
Ca
Ne Viaes KOHTPOJIA
TEM C UEOHO= | MO | v peBaemocTh 1
bl B J | e | MPAKTHHEC | €T NMPOMEKYTOYHOMH
Clelm e 03t aTTecTaluu
ero 3aHATHA Te
K| H
ya ul (1adopato | Jb
co | |, | puplenan | Ha
B npakTuyec | s
uip
KHe pa
bl
3ausitus) | 00
Ta
Anmnapat KTII, kak ocHOBHOH 11 | 3| 3 5
1 METO/ OTMCaHUs (PU3NYECKUX
B3aUMO/ICHCTBUI DJIEMEHTAPHBIX
YaCTHUIL




) MaremMaTnyeckue OCHOBBI 11 (3|3 5
KBAHTOBOW TEOPHUH TOJI.
[ToneBas npupoaa 4acTull U 11 | 3|3 5
3 OCHOBHBIC YPABHEHUS Ha
IIpUMEpPE CKAISIPHBIX YACTHIL.
4 KBanToBanue hepMHOHHOTO U 11 | 3 | 3 5
JIEKTPOMArHUTHOTO MOJIEH.
AnnapaT BbIYMCICHUSA 11 (3|3 5
5 MaTPUYHBIX JJIEMEHTOB
AMIUIUTY/IbI pACCEsTHUSL.
[Tpumeps! pacuera 11 (3|3 5
6 XapaKTEPUCTUK KOHKPETHBIX
IIPOLIECCOB.
[IpomexyTouHas aTTecTalus 6 6 JK3aMEH
UTOrO: 7 | 4| g 36

J13- nomamnee 3aganue, On- onpoc, KP- koutponbHas pabora, T- TectupoBanue, Ped - pedepar
9. Tekymuii KOHTPOJIb M IPOMEKYTOUYHAS ATTECTALMSA.

Texkymuil KOHTpOJIb MO JAUCUUILIMHE «BOMpochl CTaHAAPTHOM TEOPUH DJIEMEHTAPHBIX
YaCTHUL» OCYHICCTBIIACTCA Ha JICKHUAX W CEMHUHAPCKUX 3aHATHAX MW 3aKIHYacTCd B OLCHKE
AKTUBHOCTH W KauyecTBa y4acThs B ONpocax M cobecelloBaHMAX IO MpoOjaemMaM, U3y4aeMbIX B
paMKax TeM JIEKLMOHHBIX 3aHATHH, apryMEHTHMPOBAHHOCTU IIO3MILIMH; OLICHUBACTCA ILIMPOTa
HCIIOJIb3YEMBIX TEOPETUUYECKUX 3HAHHM.

[IpoMexxyTouyHass arTecTtauMsi 10 JAUCUMIUIMHE «BOmpocel  CTaHIApPTHOM  TEOpHUU
JJIEMEHTAPHBIX YACTHUID MPOBOJIUTCSA B TPETHEM ceMecTpe B (hopMe IK3aMeHa.

Pesynbrarel cnaun 9K3aMeHa OLEHUBAIOTCA [0 IIKAJEe «HEYIOBJIETBOPUTEIILHOY,
«yI0BJIETBOPUTEIILHO», «XOpOoLIOY, COTIINYHOY. Ouenku «OTIINYHOY, «XOpOILOY,
«yJIOBJICTBOPUTEIBHO» 03HAYAIOT YCICIIHOE IPOXOKACHUE TPOMEKYTOUYHON aTTECTALIUU.

10. Pona ouenounnix cpeacrs (POC) naaa oOuneHHMBAHHUSA Pe3yJbTAaTOB 00y4YeHHUs!
10 AUCUHILIMHE (MOYJII0).

Hepequb OICHOYHBIX CPCACTB, IMPUMCHACMBIX Ha KaXXIAOM 3Tall€ MPOBCACHHA TCKYLICTO
KOHTPOJIA U HpOMe)I(YTO‘{HOﬁ arTecCTallvi 1o JUCHUIIIINHE, IIPCACTABIICHBI B Ta6m/1ue

IIpencraBienue
Haumenoanue
Kparkast xapakTepucTHKa OIIEHOYHOTO CPECTBA OLICHOYHOT'O
OLICHOYHOI'O CPEJCTBA
cpeactsa B hoHJIe
O1eHOYHBIE CPEICTBA TEKYLEr0 KOHTPOJIsI
CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK [lepeuens Tem,
TemaTtuueckuii onpoc | crenuanbHas 0ecesia o TeMaTUKE PeIbIIyIei U3y4aeMbIX B
(B popme OTBETOB HA | JIEKIMHU U PACCYMTAHHOE HA BbIACHEHHE 00BbeMa pamKax
BOIPOCHI) Y Ka4eCTBa 3HAHUM, YCBOCHHBIX 00yUJarOIIMMHUCS JUCITUTUIAHBI
110 OIIPEJICJIEHHOMY pa3zielly, TeMe, podiieMe.
CobecenoBanue CpencTBO KOHTPOJISL, OPraHU30BaHHOE KaK [Tepedens Tem,
(B popme Gecenpl, cB0OOIHas Oeceia, JMCKYCCHUs TI0 TEMATHKE U3y4aeMbIX B
JUCKYCCHUHU T10 TeM€) | M3y4yaeMOW JUCIMILIUHBI, PACCYUTAHHOE HA pamKax




TITO3HITUU.

BBISICHEHHE 00beMa 3HAaHUW 00YJaroIerocs mno
BCEM M3YYEHHBIM pa3JiesiaM, TeMaM; CBOOOIHOTO
UCIIOJIb30BaHUSI TEPMHUHOJIOTUH IS
apryMEHTHPOBAHHOTO BBIPAKCHUSI COOCTBEHHO

JUCLHUITIIMHBI

TectupoBanue

CpencTBo KOHTPOJIS, TO3BOJISIFOLIEE TTOTYUYUTD
OLICHKY YPOBHS ()aKTUYECKUX 3HAHUU
acCIUpaHTa Mo U3y4eHHON TEME.

O06pa3ibl TecToB

OueHo4HbBIE CPEICTBA POMEKYTOYHOM aTTECTALMU

[Tucemennas pabora

CpencTBo, MO3BOJIAIONIEE OLICHUTD
c(OPMHUPOBAHHOCTH CUCTEMATHYECKHUX
IPEICTaBICHUN O METO/IaX HAYYHO-
MICCJIEZIOBATEIHCKOM J1eATEIHHOCTH.

IIepedyens BonpocoB
K DK3aMEHY

CpencTBo, MO3BOJIAIONIEE MTOTYYUTh

TpebGoBanus

9KCIIEPTHYIO OLICHKY 3HAaHWI, YMEHU U MOPSAKY
CO6CCCIIOBaHI/IC HaBBIKOB 110 JIs1 OLICHUBAHUS U aHAJIM3a IIPOBECACHUA
pa3INyYHbIX (DAaKTOB U SIBJICHU B CBOCH coleceoBaHUs
npodeccroHanbHON 00JIacTH.
11. IlIkana oneHnBaHusl.
IInanupyembie Kpurepuu oneHHBaHHUs pPe3yJbTaTOB 00yYeHus!
pe3yJbTaThl 2/ 3/ 4/ 5/
o0y4eHust HeY/0BJIETBOPHTE] | YA0BJETBOPUTE/Ib X0pouIo OTJIHYHO
bHO HO
3HATD: OtcyrcTBUe 3HaHui | B nenom B Ycneunsie u
MOCTYJIaThI MOCTYJIaTOB yCIICHUIHbIE, HO HE IIEJIOM YCIICIIHOE, CHCTEMAaTHYECKHE
KBAaHTOBOM TEOPUM | KBAHTOBOIl TEOPHH CHCTEMAaTHYECKHE HO coJieprKariee 3HAHUS MOCTYJIATOB

I10JIs1, €€ OCHOBHBIC IoJisg, €€ OCHOBHBIX 3HAHUA ITOCTYJIAaTOB OTACJIBHBIC KBaHTOBOM TCOpUH
METOJIbI IS METOJIOB JUIs KBaHTOBOH Teopuu | MpoOesIbl 3HAHUS T0J1s1, €€ OCHOBHBIX
OTIUCAHUS OIMCaHMs TI0JIs1, €€ OCHOBHBIX | MOCTYJIATOB METOJI0B JUIs
(uznuecKux busnyecKux METOJIOB JUIs KBaHTOBOH TEOpUH | ONHCaHHsA
B3aUMOJIEHCTBUI B3aMMOJEICTBHI ONHCAHUs TIOJIsI, €€ OCHOBHBIX | (hu3myeckux
9JIEMEHTAPHBIX JIEMEHTAPHBIX busHyecKux METOJI0B JUIs B3aUMO/IeHCTBUH
YaCTHIL YaCTHIL B3aNMO/IeHCTBUIH OIUCaHMs JIEMEHTAPHBIX
NMIIK-1.2 2JIeMEHTapHbIX busHYeCcKuX YaCTHI]
JaCTHIL B3aUMO/IeHCTBUIH
3JIEMEHTAPHBIX
JaCTHIL
YMETh: OtcyrerBue ymenus | B nenom B YcenewHoe u
IPOBOUTD IPOBOJUTH yCIEILIHOE, HO He 1IeJIOM YCIICIIHOE, CHCTEeMaTH4YeCKOe
KBaHTOBaHUE, KBAaHTOBAHUE, CHCTEMaTHYECKOe HO cojziepiKariee YMEHHE TIPOBOJUTH
paccUnTHIBATH paccUUTHIBATH yYMEHHE TIPOBOJUTH | OTIEIbHBIC KBAaHTOBAHUE,
XapaKTepUCTUKH XapaKTePUCTUKH KBAaHTOBAHHE, npoOesnsl yMEeHue PacCUUTHIBATH
KOHKPETHBIX KOHKPETHBIX PacCUUTHIBAThH HPOBOJIUTH XapaKTePUCTUKH
IPOLIECCOB TIPOLIECCOB XapaKTePUCTUKU KBAaHTOBAHUE, KOHKPETHBIX
UMIIK-1.2 KOHKPETHBIX PacCUUTHIBATD IIPOLIECCOB
MPOLIECCOB XapaKTePUCTUKH
KOHKPETHBIX
POLIECCOB
BJIAZIETD: OtcyrcrBue/dparme | B nenom B VYcnenHoe u
MaTeMaTUYECKHUMHU | HTapHOE BIaJCHUE yCIIEITHOE, HO He 1IEJIOM YCIIeIIHOE, CHCTEMaTHYeCKOe
OCHOBaMH MaTeMaTHYECKUMH CHCTEMaTHYECKOe HO cojiepaKaliee BJIaJICHUE
KBaHTOBOM TEOPUU | OCHOBAMHU BJIaJICHHE OT/IENIbHBIC MaTeMaTHYECKHUMHU
nosst KBAaHTOBOH TeOpUH MaTeMaTHYECKUMH | mpoOesbl BlIaIecHHe | OCHOBAaMH KBAaHTOBOIA
NMIIK-1.2 0JIst OCHOBaMH MaTEMaTHYECKUMHU | TEOPHH IOJIS
KBAaHTOBOH TEOPUH | OCHOBaMH

7




I1oJIsA KBAaHTOBOM TCOpUU
I1OJIsA

12. TunoBbie KOHTPOJ/IbHbIE€ 3a/laHUsl WJIH HHbIC MaTepHaJbl JIsI NMPOBEACHUSA TEKYLIEro
KOHTPOJIA YCII€BA€MOCTH.

Mamepuanvl mexkyuwiezo KOHmpons ycneeaemocmu 00y4arOuuxcsa

Ilpumep:
Bonpocekl o TEOpHUH:

1. Teopus BO3MYIICHHMH W TMpEACTaBIECHUE S-MaTpUIlbl B BHJIE psAJa IO CTENECHIM
raMUJIbTOHMAHA B3aUMOJCHCTBHUS.

2. ITlocTpoeHue raMuiIbTOHMAHA B3aUMOJCHCTBUS.

3. Pa3znoxeHue BOJHOBON (YHKIMU CKAISIPHOM YacTUIBI MO CBOOOJHBIM PELICHHUSIM
ypaBHeHus Kieiina - ['opaona.

4. KsantoBaHue (HEpMHUOHHOTO ITOJIS.

13. TunoBble KOHTPOJIbHBIE 3aJaHUsl MJIM HWHbIE MaTepHalbl sl  NPOBEICHHSA
NPOMEKYTOYHOM aTTEeCTANMH.

DK3aMeH MPOBOJUTCS B BUJI€ MUCbMEHHON pabOThI C MOCIEAYIOIUM COOECeI0BaHUEM 110
M3Y4aeMbIM TEMaM.

Mamepuaﬂbt npo.fne.)fcymormozi ammecmayuu oﬁyuaromuxc;z

Bompocsl K 9K3aMeHy:

[IpencraBnenue B3aumoxeicTBusi. Pemenue ypaBHenus [llpeaunrepa mis  omeparopa
9BOJIIOLIMM 10 BPEMEHM U €ro cBsi3b ¢ S-matpuueil ['eiizenOepra. Teopust Bo3MyleHUN H
IpEJICTaBICHUE S-MaTPULIbI B BUJIE Psi/ia IO CTENEHSM NraMUJIbTOHUAHA B3aUMOICUCTBHUS.
JlarpanxeB  ¢Gopmanu3M W ypaBHeHHMe JBWXKeHusA. [locTpoeHwe  ramMmuibTOHHAHA
B3aumMozeicTBus. BonHoBble ¢GyHKIuMM wactuil W oOoOumieHHbie koopauHaTel B KTII.
BblpaxkeHust s 3HEpruM M UMIyJbca yepe3 BOJHOBblE (DYHKIMM 4acTull. VIHBapHaHTHOCTbH
JarpaHkMaHa OTHOCHTENbHO ImpeoOpa3oBanuii rpynn Jlopenna u Ilyankape u  3akoH
coxpaHeHus 4-umnyinbca B arpankeBoM popmanusme KTII. Tenzop sueprun-umMiyibca mnoss
CkansipHO€e BELIECTBEHHOE II0JI€ U €r0 JIarpaHkKuaH. PesaTUBUCTCKOE ypaBHEHHUE JUIsl BOJTHOBOM
(GyHKIMU CKalsApHOH wacTuipl. Pa3noskeHue BOJHOBOM (DYHKIMHM CKasIpHOW 4YacTUIBI 10
cBOOOIHBIM pemieHusM ypaBHeHMs Kueiina - ['opnona. BelpakeHue sHeprum M uMMIyibca
CKJIIPHOT'O TOJIst yepe3 aMIuuTyabl Pypre-npeoOpa3oBaHus.

Amiuntyasl @ypee pas3iokeHHs O Kak onepaTtopsl. IlepecraHOBOUYHBIE COOTHOIIECHHUS
orneparopoB mousis. BropuuyHoe kBaHTOBaHue. Bekrtopa cocrosiuus B KTII kak o6oOmienue
BOJHOBOM (yHkuMu cuctembl. Omnpenenenune BakyymHoro coctosiHuss B KTII. Omneparopsl
poxaenuss u yHuurokeHus dvactur B KTII. Iloctpoenme opHO-, OBYyX- M N-4aCTUYHBIX
cocrostnuit B KTII.

Hopmanpnast ¢opma 3amucu  BBIpaKEHHH JUIsI ONEpaTOpOB HHEPrMM U UMIYJIbca U
HOJIOKUTENBHO-ONIPEICICHHOCT  dHEepruu. IlocTpoeHue o0nHO-, IOBYX- ¥ N-4aCTUYHBIX
cocrosiauii B KTII. CkansipHoe KOMIUIEKCHOE TOJI€ M 3apsiI0BbIe CTETIEHU CBOOOJBI YaCTHUIIBI.



10.

11

12.

13.

14.

14.

['mobanpHOE KaMMOPOBOUYHOE MPEOOpa3OBaHUE U 3aKOH COXpaHeHus Toka. OnepaTopsl 3apsiia u
Toka yactuipl. [IpeoOpazoBanne @ypbe KOMIUIEKCHOTO IIOJII M ONEPATOPbl POXKACHUS U
YHUUYTOXKEHUS 3apsDKeHHbIX yacTull. Onpenenenue antudactun B KTII

VYpaBuenue [lupaka u BoiHOBas ¢yHKuus ¢epmuoHa. JlarpamxuaH (EpMHOHHOTO OIS H
IOCTPOCHUE C €ro IMOMOIIBIO BBIPAXEHUH JUIs SHEpPruu MU uMmynbca mnoisd. KBaHToBaHue
¢epmuonnoro mnons. Crnenuduka onpeneneHuss MEePecTaHOBOYHBIX COOTHOUIEHHUH  JUIs
OIIEpaTOpPOB POXKACHUA U YHHUYTOKEHHUS CIMHOPHBIX YacTULl M UX CBfA3b CO CTAaTHCTUKOMU
®epmu.

Jlarpansxuan snekrpomarautHoro (EM) nosns .4-x mepHslii porenuuan EM noss, noctpoenue
ypaBHeHUN MakcBemia yepe3 aHTUCUMMETpuuHblii TeH3op EM mons. KanuGpoBouHsbie
npeoOpa3oBaHusl TIEPBOrO M BTOPOro poja. HMupapuantHas xanuOpoBka JlopeHna wu
6e3maccoBbiit xapaktep EM moss.

Ocobennoctu kBaHToBaHus EM mnons mno wmerony ['ynra-bneepa, mnepecTaHOBOYHbBIE
COOTHOILEHUS JJIsi OIEpaTopoB pPOXKJIEHUS W YHUYTOXKEHHUS (OTOHOB. BbipaxkeHus uis
ONEpPaTOPOB HHEPrUUM U HMIyJbca (OTOHHOIO IOl 4Yepe3 ONepaTopbl POXKACHUS U
YHUUTOXKEHUA. 4-X MepHoe pasznoxeHne Pyppe st 4-x mepHoro noreHuuana EM mnonsa u
BeKTOpa nojsipuzanuu ¢porona. KanubpoBouHsle npeodpazoBaHUs U MX CBSI3b C IONEPEYHBIM
XapaKkTepoM NoJjsipu3anuu GpoToHa

Oynkuuu 'puna B KTII. TlepecranoBounas ¢GpyHKIMsS ¥ €€ MHTErpajibHOE IPEJICTaBICHHUE.
OnpeneneHue XpOHOJIOTMYECKOIO MPOU3BEACHUSA [BYX IIOJEBBIX oreparopos. [IpuunHHas
¢yskus 'puHa 1 €€ CBsA3b ¢ NepecTaHOBOYHOM (DyHKIIHEH.

WuTterpanbHoe mpeicTaBieHue JUlsi IPUUUHHON (QYHKIMHU U MOHATUS HpOINararopa 4acTHIIbI U
MaccoBoil noBepxHocTu. Teopema Buka o nmpeacTaBieHH XpOHOJIOTHUECKOro npousBeaeHus N
OIIEPATOPOB MOJIS YepPe3 CYMMY MAPHBIX XPOHOJIOTHYECKUX TPOU3BEICHHH.

. MarpuyHbie 371€MEHTHI penATUBUCTCKON aMIIuTy bl paccesiHus B KTII. Texuuueckue acnekTsl

BBIYHMCIICHUS] KOMMYTALIMOHHBIX COOTHOLLIECHUN MEXIY ONepaTopamMu pOXKACHUS, BXOIAIIMMHU B
OIpe/ieNIeHUE BEKTOPOB COCTOSIHMSI HAYaJbHBIX M KOHEUHBIX YacCTHI[ U B BBIPAKEHHE IS
aAMIUIATY/IbI

Jloka3aTenbCcTBO OOpalleHusl B HyJIb BKJIaZa OT aMIUIUTY/bl IIEPBOrO MOPSAAKA MO KOHCTAHTE
cBs3U B KBaHTOBOU snektpoauHamuke (KDJ). Ilepexon oT 3amucu MaTpUUYHBIX 3JIEMEHTOB
PEJIITUBUCTCKOM aMIUIMTYJbl paccesiHusl B KOOPAMHATHOM HPOCTPAHCTBE K HMITYJIbCHOMY
IPEICTaBICHHUIO.

TexHuka BpruncieHui B pamkax K3/ MaTpuyHBIX 3JIEMEHTOB BTOPOIO IOpsiiKa Ha IpUMeEpe
nporecca paccesHus (OTOHA Ha AIEKTPOHE (KOMITOHOBCKOE paccesHue). PopMyaupoBKa Ha
9TOM NPUMEpPE AJIrOPUTMA BBIUMCICHUNW MATPUYHBIX DSJIEMEHTOB AaMIUIUTY/Abl PACCESHUS.
[IpaBuna @eitnmana s rpaduyeckol WUIIOCTpAalMU QITOpUTMa pacyeTa aMIUTUTYIbI
paccesiHus

BoelpaxkeHue cedeHHs paccesHUs uepe3 PEeIATUBUCTCKYIO aMIUIUTYy pPacCcessHus U IOTOK
CTAJKUBAIOIIUXCS 4yacTULl. PensTUBUCTCKUN (a30BbIH 00BbEM KOHEYHOI'O COCTOSIHUS. 3aKOH
COXpaHEHMs JHEpruM - umnynbca. VHTerpupoBanue (azoBoro o06bEéMa IO HEPEMEHHBIM
KOHEYHBIX vacTUll. [lOHSATHE CBETUMOCTH YCKOPHUTENIS M TIOJACYET 4YHCIa COOBITHIM
CTOJIKHOBEHHUSI.

MaTepnaanO-TexnnquKaﬂ 6333, m{(bopmalmonm,le TEXHOJOTHH, IMPOrpamMMHOEC

obecneyeHue U UH(POPMANMOHHBIE CTIPABOYHbIE CHCTEMbI
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[Tpu peanuzanyu JUCHUIUIMHBI MOXKET OBITh MCIIOJIB30BAHO CJIEIYIOIIEE TPOrPaMMHOE
obecrnieyeHue:
1. Omnepammonnas cuctema Astra Linux ( https://astralinux.ru/ ) uam aHanor, ¢ OQUCHBIM
MAKETOM, ¢ MTaKeTaMu pazpaboTymka.

[Tepeuens npodeccuoHanbHBIX 06a3 TaHHBIX U MH()OPMALIMOHHBIX CIPABOYHBIX CUCTEM
1. baza  pmanasix  PUHI]  (poccuiickuii ~ HMHOEKC  HAYYHOTO  LIMTUPOBAHUSA)

http://www.elibrary.ru

[lepeyeHb UHTEPHET PECYPCOB
2. Caiit xadenps! https://msu-dubna.ru/hep

MarepunajbHO-TeXHHYECKOe o0ecnieyeHne

B cootrBercTtBUM ¢ TpeboBanusmu 1. 5.3. oOpazoBarenpHOro crangapra MIY 1o
HaIpaBJICHUIO NMOAroTOBKH «DPHU3nKa», Kypc MOXKET ObITh IIPOYUTAH B MOTOYHOM ay[UTOPUH IPU
HAIMYUK: PabOTAIOUIMX AIIEKTPUUYECKHX PO3ETOK, KOMIIBIOTEPA, MPOEKTOpPa, AKpaHa, y4eOHOH
JIOCKH.
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