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Beenenue

B ocHOBY Hacrosiiel nporpaMmsl IOJOKEHBI CIEAYIOIUE TUCLUIIINHBL:
TEOpusl fAApa, TEOPUSA DJIIEMEHTAPHBIX YAaCTHUIL, OSKCIIEpUMEHTAIbHAs sAcpHas
¢usvka, ¢u3MKa DSJIEMEHTAPHBIX YACTUL, NPUOOPBI M TEXHHUKA SIIEPHOTO
DKCIIEPUMEHTA, PAJHOAICKTPOHHUKA U BBIYACIUTEIbHAS TEXHUKA.

[Iporpamma pa3paboTaHa SKCHEPTHBIM COBETOM IO (Qu3uke Bricmien
aTTECTAalUOHHONM KOMHCCHM IIpM Y4YacTUM POCCHIICKOrO HaydyHOIro LEHTpa
«KypuaToBckuii UHCTUTYT», OOBEIUHEHHOTO HHCTUTYTA SIIEPHBIX UCCIEI0BaHUN
(dyoHna), MOCKOBCKOrO HMHXEHEpHO - (pu3myeckoro uHCTHTYTa | HaydHo-

UCCJIeI0BATEILCKOI0 UHCTUTYTA siiepHOM dusuku MI'Y.

1. Teopusi aTOMHOIO SApPa

1.1. Aoepuovie cunvt u mooenu aopa

1. OOume cBoiicTBa siaepHoro BemlectBa. [lonHas sHeprus sipep. DHEpPrus CBS3U.
XuMHUeCKHi moTeHnuan, ummnyiasc @epmu (Moaens Gepmu-rasza).

2. HyKIOH-HYKJIOHHBIE B3aUMOJEHCTBUS MPU HU3KUX SHEprusix. M3zoronuueckas
cumMmetpusi. TeH3opHble cuiibl. ME30HHAasT TEOpPUS CHIIBHOTO B3aMMOICHCTBUA.
DEeHOMEHOIOTHYECKUE HYKIIOH-HYKJIOHHBIE MIOTEHIUAJIBL. JIeUTPOH.

3. O6onoueuHas MOJIEITb sapa. Cpennuii SIIEPHBIN MOTEHITUAI.
[TocnenoBaTenbHOCTD OJHOYACTUYHBIX YPOBHEM. YacTUYHO-IBIPOYHBIN
dopmanuzm. Meton Xaprpu-®oka. [Ipubnmkenue xaotuueckux ¢as. ['urantckue
PE30HAHCHI. 3apsSA0BO - OOMEHHbIE PE30HAHCHI. PEISITUBUCTCKIE MOJEIHN CPETHETO
MOJIA SIApA.

4. ITapHble B3auMOJEHCTBHS CBepXIIpoBoAsiiero tuna. Moaens bapauna - Kynepa
- Ipuddepa. IIpeodbpazoBanue boromaoOoBa, KBa3MUACTHUIBI. DHEpreTUYecKas

mecjib, SHCPTUA OCHOBHOI'O COCTOAHUA.



3

5. PoranmonHsle ¥ BHOpalMOHHBIE CHEKTpPbl siAep. MOMEHTBl HHEpPLUHU.
DNeKTpOMarHUTHBIE TIEPEXOBI U TIpaBuiia oToopa. MeTom 6030HHBIX Pa3I0KEHUH.
Mopaens B3auMoAeHCTBYIOIMX 0030HOB U (epMUOHOB. BBICOKOCTHMHOBBIE
coctossHUs. CTaTUCTUYECKOE OINMCAHUE CUIIBHOBO30YKIEHHBIX sAnep. ILnoTHOCTH
YPOBHEU sipa.

6. Anpo xak koHeuHas depmu-cucrema. Meron pyukiuii I'puna. AHamuTHYeCKUe
coiictBa ¢yHknuid ['puna. CnoektpanpHoe paszioxkeHune. OgHOYACTUYIHBIC
¢bynkuuu 'puHa 111 6ECKOHEYHBIX U KOHEUHBIX cUCTeM. B3anMopeiicTBue Mexry
kBazuvactuamu. [Tapusie koppensiuuu B popmanuszme pyHkuuii ['puna.

7. bera - pacniag sinep. ['amunbTOoHHMaH ciiaboro B3aumoenctsus. [lpaBuna orbopa
st B-nepexoAoB. fi-BeauMuMHbL. ['Wmore3a coOXpaHEHUs BEKTOPHOTO TOKa U
YaCTUYHOT'O COXPAaHEHMUS aKCHAJIBHO - BEKTOPHOI'O TOKa. U-3axBar. HecoxpaneHnue
YETHOCTU B ciabom B3aumojelcTBuu. Omnucanue Oeta - pacrajna CBOOOJHOIO
HeHUTpoHa. MaTpu4HbIe 3JI€MEHThI 0€Ta - MEePEeX0/I0B SJeP U UX OLICHKHU B SJIEPHBIX
Mozeinax. IIpouecchl IBOMHOIO IBYX - HEUTPUHHOTO U 0€3 - HEUTpUHHOTO OeTa -
pacraja.

8. [Iporonnusiii pacnag, anbha - pacnag U KIACTEpPHBIC pacmaabl sep.
3ana3gpiBarolIie pacnagHbie npouecchl. Jlenenue saep. COHTaHHOE MEJEHUE.
MynsTUMOJaIRpHOE AcieHue. Metoa o00osiouedHo mompaBku CTPyTHHCKOTO.
Hapymenue yetHocTn B mporeccax JIefieHHs. TpaHCypaHOBBIE U CBEPXTSIKENBIC

9JICMCHTLBI, OCTPOB CcTaOMIBLHOCTH CBCPXTSIKCIIBIX AICP.

1.2. Teopua adepnuvlx peakyuii

1. BonHoOBBIE (DYHKIIMM HENPEPBIBHOTO CIEKTpa. AHAIUTUYECKHWE CBOMCTBA S-
MaTpuibl. JIMCIEpCUOHHBIE COOTHOLIEHUS. AMIUIMTYJa paccesHus. T-Marpuia.
BeposTHOCTB U ceueHune paccesiHusa. OnTudeckas Teopema.

2. Paccesitnue AByx yacTuil 0e3 CMHA U ¢O CIUHOM. [IpUHIMIIBI MHBAPUAHTHOCTH

N 3aKOHbl COXpPAaHCHHA. OI[HOKaHaJ'IBHOG N MHOI'OKAHaJIBHOC pPACCCAHHC.
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BbopHoBckmii psig. bopHOBCKOE TpHONMKEHWE C TUIOCKUMH W HCKOKCHHBIMU
BOJIHAMM.

3. PaccesHue >JIEKTPOHOB Ha sapax. MyJIbTUIOIBHOE Pa3JIOKEHHUE. YIPYTroe U
HEYIIpyroe paccesinue. PaguanimoHHbIE TTOMIPaBKH.

4. OnTrueckass MOJENb B3aUMOJCHCTBUS HYKJIOHOB C sigpamMu. MHuUMas 4acTb
noteHnuana. llpsmble siaepHble peakuuu. Peakiuum BbIOMBaHMS, TOJIXBATta,
repenavu.

5. PaccesHne Ha cucTeMax CBsI3aHHbIX d4acTwll. KBasuyrnpyroe paccesHue.
MHorokpatHoe paccesinue, Teopusi I'nmayoepa. Sapo - siaepHbIE CTOJKHOBEHUS.
Peakiun cinusHus. PaccesHne me30HOB Ha sapax. llornomienue Me30HOB. Tt-
Me3oatoMsbl. [ unepsapa.

6. Manonykiionnsie cuctembl. YpaBHenus Danneera. EdumoBckue cocTosiHus.
Onucanue c1aboCBs3aHHBIX JIETKUX Tajlo - SIep.

7. PaccestHue yacTHUI] BEICOKOI sHEpruu Ha sapax. @opm-dakropsl. [IposiBieHue B

SAACPHBIX PCAKIHAX KBAPKOBLIX U APYTUX HCHYKIIOHHBIX CTCIICHEH CBO6OI[I:I.

1.3. Aoepnasa acmpogu3uxa

1. IIpoucxoxnenue u 3somonus Beenennoit. Hykneocunres HyknuaoB B
Conneunoit cucteMe u 'anaktuke. usnka 371€eMEHTAPHBIX YACTUI] U KOCMOJIOTHSI.
PenukToBble HYKJIOHBI, OapUOHHAs AaCUMMETpUS W TpolJjieMa CTaOWUIBLHOCTH
MPOTOHA.
2. Conuneunas sHeprusi. OCHOBHBIE siiepHbIe peakuuu Ha CouHie. SnepHbie
peakuuu B 3BE3/1aX B MPOLECCE 3BOJIOUMU. [IpoMCXOXKIeHHE AIEMEHTOB JIErde
xenmesa. Mogenu 3Be3q W 3BOJIOLMS 3BE3J 10 B3pbIBA CBEPXHOBOW. bernbie
KapJIMKH.

3. Ilpupona B3pbIBOB CBEpXHOBBIX. [[MHamMuka koJuianca. Poiab HEUTpUHO B
KOJIJIAlice CBEPXHOBBIX. S - W R - mpoueccol. I[IpoucxoxkeHne CpelHuX u

TSKENBIX 37IeMeHTOB. KocMoxpoHoorus.
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4. Heittpunnas actpodusuka. ColHeyHble HEUTPUHO W HEUTPUHO OT
cBepxHOBbIX. HaOmtoienne B3pbiBa cBepxHOBOM 1987A. CoBpeMEHHbIE JIETEKTOPHI
COJIHEYHBIX HEWUTpUHO, mMpobiieMa nedulmMTa COTHEUYHBIX HeHTpuHo. Macca

HEUTPUHO Y TUIIOTE3a HEUTPUHHBIX OCUUJUISILIUN.

2. ®Ou3MKAa 3J1eMEHTAPHBIX YaCTHIL

2.1. Oobwuii 0030p INeMeHMAPHBIX YACMUY U UX CEOUCHEA

1.Tabnuua »snemeHTapHbIX vacTull. KBaHTOBhIE unciaa dactul. Crnalsle,
ANIEKTPOMATHUTHBIE M CHJIBHBIE PACIIA/Ibl YaCTULl. DMIUPUYECKHE MpaBmiia 0TOOpAa.
2. Mogens  kBapkoB. M3oronumueckas u  SU(3) cumMmeTpus  CHUIIBHBIX
B3aUMOJICHCTBUI; CBOMCTBA CJIA0OBIX M 3JEKTPOMATHUTHBIX B3aUMOJECUCTBHUI IO
OTHOIIECHHIO K ATUM cuMMeTpusM. CraHgapTHas MOJENb 3JIEKTPOCIadoro u
CWJIBHOTO B3auMoJeiicTBuil. MaccoBbie popmyisl. L[BeToBas ciMMeTpHs CHIIbHBIX

B3anMOJerCTBUM. [IoHsATHE O KBAaHTOBOM XPOMOJINHAMUKE.

2.2. B3zaumooeiicmeusn 3nemeHmapHvlx uacmuy,

1. TN-paccesaue. @opmainbHasi TEOPUs pACCEIHUS T-ME30HOB HYKJIOHAMM.

2. Paccessnue 2JIEKTPOHOB Ha HYKJIOHaX W DJIEKTPOMAarHUTHBIE (HopM-hakTophl
HYKJIOHOB. @opmyina Pozenomtora.

3. Cnaboe B3aMMOJEICTBUE, SJIEKTPOMArHUTHBIE U CHJIBHBIE pAacCMajbl YacTHL.
OmMnupuyeckue mnpaBuia otoopa. CoxpaHSIOMUNA CTPAaHHOCTh CIA0BId  TOK.
CranpaptHas mojaenb BaiinOepra-I'momioy - Canama. HelitpanbHbie TOKU. Z - U
W- 6030HBI, X IMHUPUHBI U MOJIBI paclaja.

4. ®uzuka HeWTpuHO. YpaBHeHue Beinsg. [[upakoBckoe u MalOpaHOBCKOE
HEUTPUHO. ODJIEKTPOHHOE, MIOOHHOE W Tay - HEWTpuHO. Macca HEeUTpUHO.
['mnioresa HEUTPUHHBIX OCHWUIALMU. [Wmore3a aHOMaabHOTO MArHUTHOTO

MOMCHTAa HCﬁTpHHO. COBpeMCHHble JaHHBIC I10 HeﬁTpHHHBIM OCHUIIIALNUAM.
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5. IIpomeccel ¢ GonpiIoi mepenaveit umiynbca. [loHATHE O TAPTOHHOW MOJETH.

KBapkoBbrlii cuer. [IoHATHE O KBAHTOBOM XPOMOJIMHAMUKE.

3. KsanrToBasi Teopus moJis

3.1. Knaccuueckasn meopusa nons

1. JlarpankeB W raMuiabTOHOB (opmanu3M B Kiaccuueckol Teopuu. Teopema
Herep m coxpansrommecs BenW4YuHBL. TEH30p HDHEPIUU-UMITYJIbCA. TE€H30DBI
MOMEHTA U CIIMHA. 3aps]l U BEKTOP TOKA.

2. CkanspHoe mnone. YpaBHeHue KuneitHa-I'opgoHa M CBOICTBA €ro pELICHUIA.
Paznoxxenue monen mo MmojoKUTENIBHO U OTPULIATENIbHO-YACTOTHBIM PELICHUSAM H
1ockuM BosiHaM. KoMIuiekcHoe (3apsikeHHOe) 1nojie. BeKTop sHeprun-umMItyibca,
TEH30p MOMEHTA. 3apsi/i U TOK CKAIIPHOTO OJIA.

3. BektopHoe noJie. JlarpanuaH BEKTOPHOTO IOJSA. BEKTOp SHEPTHU-UMITYIIbCA,
BEKTOP CIHMHA, TEH30P HAIIPSYKEHHOCTH.

4. DNEKTpOMAarHUTHOE  TOJIE. Bekrop-noteHnman ¥ HaNpsHKEHHOCTH.
Kanmu6poBounsie npeobpazoBanus. Ycnosue Jlopenma. [lonepeunsie, npomoiapHas

U BPpCMCHHAs KOMIIOHCHTBI. BGKTOp OHCPIUHU-UMITYJIbCA, CIIMH.

3.2. Keanmoeasa meopus c60000H020 non

I. Meton BTOpHYHOrOo KBaHTOBaHWA. [IpocTpaHCTBO UHcCeNn  3alOIHEHUS.
Onepatopel poxaeHuss U yHuutoxeHus. lIpocrpanctBo @Poka. Onepartopsl B
IPEACTABICHUN BTOPUYHOTO KBAaHTOBAHMSI. [lIpenuHarepoBckas 17}
raif3eHOeproBckasi KApTUHBI B METOJI€ BTOPUYHOTO KBAHTOBAHUSI.

2. IlocTtynatbl KBAaHTOBAaHMS IOJEBOM cucTeMbl. Oneparopbl PpOXACHUS U
YHUYTOKEHUS. THUITBI IEPECTAHOBOYHBIX COOTHOILICHUH.

3. KBaHTOBaHHE CKaJsIPHOTO, BEKTOPHOTO U CIHUHOPHOTO Mojiei. J[mHaMmuueckue

NepeMeHHbIe CBOOOJHBIX TMOJEH U OTBEYAIOIIME UM OIepaTopbl HSHEPrUu-
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MMITyJbCa, CIIMHA, TOKa, 3apsna. llomokurenbHas ONpPENENIEHHOCTh JHEPTUU.
[IpoekMOHHBIE ONEpaTOpbl W COMHOBAas MaTpula IUIOTHOCTH. 3apsioBOE
COIIPSKEHUE.

4. OnextpomarautHoe mojne. WManepurutHas  Merpuka. YcnoBue JlopeHia.
Junamuyeckue InepeMeHHble. [IpoeKIMOHHBIE OIepaTophl, MOJIAPU3aLUOHHAS
MaTpuLa INIOTHOCTH.

5. IlepectanoBouHbIe (DYHKIIMU U pa3iudHble TUNBI QyHKIUN ['prna. SIBHBINA BUA

OCOOCHHOCTH Ha KOHYCC. HOpMaJH)HOQ IMPOU3BCACHUC OIICPATOPOB.

3.3. Onucanue s3aumooeiicmeus, Mampuua pacceiHus, C6oIUcCmaed

cummempuu. Memoo meopuu 6o3myuieHuil

1. llpencraBnenuss TaiizenOepra, Ilpeaunrepa, [dupaka (B3auMoAeHCTBUS).
Obmas ¢opma omneparopa 3Bomonuu. OnpeneneHre MaTpUlbl PACCESHUS.
CBOMCTBA PENATUBUCTCKOW WHBAPUAHTHOCTH, YHHUTAPHOCTH W MPUYUHHOCTH.
Ycnosue npuuuHHOCTH boronto6osa.

2. JlarpanxuvaHbl pPa3IMYHBIX TUIIOB B3aUMOACWUCTBUS W MPUHLMIBI CUMMETPHH.
CuiibHBIE, DJICKTpOMarHuTHele U cimabele B3amMmopekcteusas. C, P, T -
npeobpazoBanus. Teopema Jlrogepca - [laynu. P - HedeTHbI# narpanxuan ciadboro
B3aUMOJICCTBHUSI.

3. BeposATHOCTH W cedeHHs. PensiTUBHUCTCKU MHBApUaHTHOE OIIpEaEIICHUE
aMIUIMTYbl  peakuuu. MuBapuanTtHble (a3oBbie  00beMbl. (CoOTHOLIEHUE
YHUTApHOCTH JJIs1 UTHBAPUAHTHBIX aMILUIUTYZ paccesHus. OnTuyeckas TeopemMa.

4. BbIBOJT XpOHOJOTHYECKOTO TPEACTABICHUS 11 S-MaTpUlbl B TEOPUH
Bo3myieHui. [IpuBenenue S-matpuilel kK HopMalibHOUM (popme. Teopema Buka.
Juarpammel @erinmana. Teopema Dappu.

5.0¢dexkTsl HU3IMIEro TMOpsAAKa TEOPUU BO3MYIICHHH: KOMMOTOH-3()]EKT,
doTorhdexT, aHHUTUIALMA Tapbl, TOPMO3HOE M3ITYYEHUE U POXKIEHUE Mapbl B
noJie siyipa, GopMdakTopkl, €CTECTBEHHAS IIIMPUHA JTUHUHN, TO3UTPOHUH.

6. MyabpTUIIONBHOE U3IIyYEHUE.



3.4. Oowuii memoo nepeHopmuposKu

1. PacxonumMoCTH B HU3IIUX MOPSIKAX AIEKTPOJAUHAMUKHU: COOCTBEHHAsI SHEPIUs
ANEKTPOHA, MOJIApU3aALKs BaKyyMa, BEpUIMHHAS 4acTb. METObI pEeryisipu3aluy U
BBIJICTIEHUE pacxoauMocTend. [lepeHopMupoBKa Macchl W 3apsia B HH3LIEM
MOpPSIZIKE IO KOHCTAaHTE CBsI3U. PasmepHast perynspuszanus. Cxema MUHHUMAaTbHBIX
BBIUYNTAHUMU.

2. Knaccudukaiuss peHOPMHUPYEMOCTH Teopuu. llpumepsl NepeHOPMUPYEMBIX
teopuid. llpuBommmeie u ckenetHeie AuarpaMmbl. CTeneHb pPacxoJAUMOCTH
IIPOM3BOJIBHOM CKEJNETHOW Juarpammbl. [lepeHopMupoBka Maccel, 3apsna,
BOJHOBBIX (DYHKIMI M BKJIaJa MPOU3BOJILHOW nuarpammbl. OOmast teopust R-
onepauuu boromoboBa-Ilapacioka. OnepaTopHble pa3ioXKEHUS U UX OCHOBHBIE
IIPUMEHECHUS.

3. 'pagueHTHas WHBAapUAHTHOCTh, TOXJIeCTBa Yopaa - Taxakamm u
PEHOPMHUPYEMOCTh KBAHTOBOW 3JIEKTpOAMHAMUKH. l[lepeHopMHpOBKa Maccel M
3apsaa.

4. CymmupoBanue auarpamm. YpaBHenue [laiicona - IlIBuHrepa. YpaBHeHHe
bere-Conmmurepa. UuHbpakpacHble pacxoauMocTd, UX (dakTopuzamus U
YCTPAHEHUE MPU YUETE UCITYCKAHUS MITKHUX KBAHTOB.

5. Penopmanuzanmonnas rpynna. MiaBapuanTHsiii 3aps, dynakuus et - Manna -
Jloy. VYpaBuenue OscannukoBa - Kamanma - Cumanumka. AHOMaJIbHBIE
Pa3sMEPHOCTH.

6. BeiunciieHne paJdallMOHHBIX TONPaBOK K 3akoHy KyloHa W MarHUTHOMY

MOMEHTY. JISDMOOBCKHMI CABUT.

3.5. Keanmoesanue neabenesvix KaaiudopoeouHvix meopuil

1. MeTo KOHTUHYaJIBHOTO UHTETPUPOBAHUSL.
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2. KBanToBanue HeaOeneBbIX KanuOpoBOUHbIX mosied. [loctynat kBaHTOBaHUA U
BCIIOMOTaTEIIbHBIE OJIse ®anneesa-Ilonoaa. [IeperHOpMUPYEMOCTS.
AcumMnroTuyeckas cBo00/Ia Ha MaJbIX paccTossHUsIX. KBaHTOBast XpoOMOIMHAMUKA.
3. CnioHTaHHOe HapyuieHne cummeTpun. Teopema ['onjcroyHa, siBieHue Xwurrca.

Konmnenmus kBazucpeanux boromro6oga.

3.6. Dnemenmvl aKcuOMamuuecKoli K6AHMOBGOU meopuu nos.

Ananumuueckue ceoiicmea aMﬂJlumyObl

1. AkcuomaTtuueckas popmynupoBka boromo0OoBa. Paguanmonnsie onepaTopsl.

2. ®opmynupoBka Teopun 1monst Jlemana - Cumanumka - [lummepmana.
Acumnroruyeckue ycioBus. PenykiuroHHbie (GOpMyIIbL.

3. IlepekpecTtHas cumMMeTpUs. AHAJIUTHYECKUE CBOKCTBA aMIUIMTYZbl PACCESHUS
o cos 0. Orpannyenus Opyaccapa.

4. Ananutnueckue cBorctBa auarpamm @eiliHMmana U ypaBHeHue Jlanmay miid ux
0ocoOeHHOCTEN (0COOEHHOCTH TETIH, TPEYrobHUKa, KBaapaTuka). [IpencraBieHue

MaHI[eJ'II)CTaMa AJI YCTBIPCXYT'OJIBHHUKA.

4. Teopus 3JieMEHTAPHBIX YACTHIL

4.1. Oo6wuit 0030p r1EMEHMAPHBIX YACMUY U UX CEOUICH A

1.TaGnuma sneMeHTapHBIX YaCTHUII: JIENTOHBI, ME30HBI, OAPUOHBI, ME30OHHBIE U
OapuoHHbIe pe3oHaHChl, W, Z - 6030HbI. KBaHTOBBIE YKClIa YAaCTUIl: Macca, CIIHH,
YETHOCTb, 3apsAI0Bast YETHOCTh, U30CIHUH, CTPAHHOCTb, YapM, G-4E€THOCTD.

2. Pacnaapl u BpemeHa ku3Hu dacTuil. Cialble, dJCKTPOMArHUTHBIC U CHIJIbHBIC
pacnaael. VX xapakTepHble BpEeMEHa W IIMPHHBI PacHazoB. OMIMPUUYCCKUC
mpaBuia 0TOOpa Ha OCHOBE COXPAHCHHUS 3apsIOB: IECKTPUUYECKOTO, OAPHOHHOTO,

JICITOHHOTIO, rUIICp3apsaaa, CTPaHHOCTH.
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4.2. Cummempus 31eMeHMAPHBIX YACMUY,

1. I'pynna Ilyankape. CnivH U cnimpaiibHOCTh, nuckpeTHeie C, P u T cumMmerpun.
Hcnonb3oBaHne CIUPAIIBHOCTH ISl OMMCAHUS YaCTHUL] C BBICOKMMH CIIMHAMM.

2. 3oTonnueckass WHBAPUAHTHOCTh CHJIBHBIX B3aUMOAECHCTBHI. (G-4E€THOCTB;
npaBuiia 0TOOpa, BRITEKAIONIME U3 cOXpaHeHUus: G-4eTHOCTH.

3. M30Tonnueckue CBOMCTBA JJEKTPOMATrHUTHBIX B3aMMO/ICHCTBUM.
N3oTonnueckne COOTHOLICHHUS MEXKIY MAarHUTHBIMM MOMEHTaMHU THIIEPOHOB,
CoOTHOIIEHUSI MKy aMIUIUTYAaMu (DOTOPOXKACHHUST M paMallMOHHBIX PacnaoB
PE30HAHCOB.

4. SU(3)-cumMmeTpust CUIIbHBIX B3aumojeiicTBuil. Kiaccuduxarys sneMeHTapHbIX
yactull o npexactasienussM SU(3). Hapymenne SU(3)-cumMeTpun U MacCOBBIC
(Gopmyinbl. COOTHOLIEHUS MEXIYy BEPOATHOCTSIMM PpA3IUYHBIX IPOILIECCOB,
BoiTekaomme w3 SU(3)-cummerpuu; pacnaabl OO30HHBIX UM OapHOHHBIX
pe3oHaHcoB. HapymieHne yHUTapHOM CUMMETpPUM B IIpolLEccax pPacCesHHUs.
Yactuis! ¢ yapmMoM. Beenenue npera. [ nmroonHas rumnoresa.

5. DNeKTpOMarHuTHele W ciadble B3aUMOJEHCTBUS B YHUTAPHOM CHUMMETPUH.
CooTHOIIEHUST MEXAY OJJIEKTPOMATHUTHBIMU BEPIIMHAMU M BEPOSTHOCTIMH
pPaAUalMOHHBIX PACMaT0B. DJEKTPOMAarHUTHOE pPacCIICIUIEHHE Macc. YHHTapHas
CTpyKTypa cyia0biXx B3aumojaecTBui. CTaHgapTHass MOJENb 3JEKTPOCIadoro
B3aUMOJICUCTBHUSI.

6. KBapkoBas mMoJenb ayieMeHTapHbIX YacTull. KBapku M MX OCHOBHBIE CBOICTBA,
LBET, Macchl KBapKOB M MaccoBble (opmynbl. Tsokenbie b- u t- KBapkH.
DJeKTpOMarHuTHble U cial0ble B3aUMOJEHCTBUS B paMKaX KBAapKOBOM MOJENH,

OIIEHKH BeposiTHOCTEH mepexo1oB. [IpaBuna Oky6o - LIBeiira. ['1r00HBI.

4.3. /dunamuxa cuibHbIX U IJ1€KMPOMAZHUMHBIX 63AUMOOCICM UL

I.nN wu nK-paccesnue: naHHble oOmnbiTa, (A30BBIA aHAIU3, PE30HAHCHI.

Jucnepcuonubie cooTHomieHus. YpaBHenue Yy-Jloy, ypaBHenuss N/D-merona.
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QDOTOPOKACHUE T-ME30HOB M PE30HAHCOB HA HYKIOHAX. JlaHHBIE oOmbITA O
doTopoxaeHnu. BekTopHas TOMUHAaHTHOCTb. PoxeHe aipOHHBIX PE30HAHCOB B
¢ - e  BCTpeuHbIX myukax. [I[poBepka YHUTAPHON CHMMETPUH, (O—(-CMEIINBaHHE.
Benuuuna otHomenuss R, oOnacte BOMM3M I/ U HOBBIE TSDKENbIE KBAapPKH.
JlyaabHOCTh MEXKIY aJpOoHaMH M KBapKaMd B MOJHOM CCUCHHHU €'e¢ aHHUTHJISAINN
B AJIPOHBL.

Jlanapie ombiTa O poxaeHnn vacthll B TN  H  NN-CTOJKHOBEHUSX.
JuppakMOHHBI U MyJIbTUNIEpUPEPUUECKUN MeXaHU3M poxkiaeHus. [lomrocHbie
YJI€Hbl B  aMIUIMTyAE€ poxiaeHus. OmnpeneneHue  XapakTepUCTHUK  TT-
B3anuMOJIercTBUs MeToaoM Uy-Jloy.

2. PaccessHue SJEKTPOHOB HA HYKJIOHAX M AJIEKTPOMArHUTHBIE (OpMQpaKTOphI
HYKJIOHOB. DKCIEpUMEHTaNIbHbIE JaHHbIe, (popMyra Po3enOtoTa, qucrnepCcuoHHbIe
cooTHomeHust st dopmpakropoB. [mybokoneynpyroe paccesnue. [lapronHas
MOJIeb, MacCIITaA0OHAs UHBAPUAHTHOCTb.

3. Toku B pu3MKe 3JIEMEHTAPHBIX YACTHIl: KOMMYTAIIMOHHBIE COOTHOIICHUS JJIS
TOKOB, COXPAHSIOIINECS TOKH, DJIEKTPOMAarHUTHBIC U ClIa0ble TOKH, aJIreOpbl TOKOB
SU(2)xSU(3) u SU(3)xSU(3). BekTopHas TOMUHAHTHOCTb B 3JIEKTPOMAarHUTHBIX
B3aUMOJICHCTBUSAX. YacTUUHOE COXpaHEHHE AaKCHUAJIbHOTO TOKa, MPUOIUKEHUE
MATKHX TTMOHOB, IPAaBWJIO CyMM AJjiepa - BalicOeprepa. AHOManbHBIE TOXKIECTBA
Yopnaa.

4. KBaHTOBasi XpOMOJIMHAMUKA: OTKJIOHEHUSI OT MacIITaOHOW MHBApUAHTHOCTU B
npoleccax riayO0OKOHEYNPYTroro paccesiHus JIEKTPOHOB W HEUTPUHO Ha aJpoHax,
B €'¢’ aHHUTWISAIMKA B aapoHbl. JyaabHOCTh, METOJ MPAaBHI CYMM B KBAaHTOBOM

XpOMOJMHAMHUKE, TIOHSATHE O BaKYyMHBIX KOHJICHCATAaX.
4.4. Cnaowvie 63aumooeiicmeusn
1. YuuBepcanbnoe V-A-3aumopeiicteue.  Toku ¢ AS#0, yron Kabub6o.

COXpaHeHI/Ie CTpPaHHOCTH B HeﬁTpaJIBHBIX TOKax, TMI0oTe3a CUMMCTPHUHU JICIITOHHBIX

U KBapKOBbIX ayOneToB. [Ipomexyrounsle 0030HbI. BBenenue uapma, MexaHus3m
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GIM. Mogens 'mmoy - Canama - BaitnOepra, yron BaitnOepra. Helitpanbabie
TOKH.

2. CnenctBust V-A yHHBEPCAJIbHOTO B3aUMOJIECHCTBHUS MPHU HU3KUX DHEPTHSX.
OxkrtetHas cxema KabOu006o. ve-paccesHue M p-pacraj. [-pacnaj v JENTOHHbIC
pacnazsl aJApOHOB, ABOMHOW [-pacmaa ABYXHEUTpUHHOTO Tuma. lIporecchr -
3axBara.

3. Henenronnsie pacnansl aapoHoB. IlpaBmio AT=1/2 u ero o6o0iieHue.
Coxpanenne BekTopHOro toka, runoreza PCAC. Coortnomenue ['onpadeprepa-
Tpenmana.

4. Pacianpl  HeWtpanbHblx K-me30HOB u  Hapymenne CP-uHBapuaHTHOCTH.
deHoMeHONOTHs  pacnanoB K-Me30HOB: HENENTOHHBIE, JIENTOHHBIE pACHalbl.
Hecoxpanenue CP u T B pacnagax HeHTpalbHbIX KaOHOB. MHTEp(epeHIIMOHHbIE
> ekt B pacnanax K°-me30H0B.

5. ®us3ukKa HEUTPUHO. B3auMoaencTBrE HEUTPUHO C HYKJIOHAMU U siApamMu. 1pu
TANAa HEUTpuHO. Macca HeuTtpuHO. [uIoOTEe3a HEUTPUHHBIX OCHUJUISALIMM.
HeiTpuHHbIE SKCIIEPUMEHTHI HA YCKOPUTEIAX, PEAaKTOpaxX, JIETEKTUPOBAHUE
COJIHEYHBIX HEUTPUHO W HEWUTPUHO OT B3PBIBOB CBEPXHOBBIX. bE3HEHTPUHHBIN
NBOMHOM [3-pacmian saep.

6. Crniabble B3aUMOJICUCTBUS MPU BBICOKMX dHeprusax. Helrpunueie peakuun. Mx
OMKCaHUe B MAPTOHHOUN MOJIEIH, MPUOIKEHHAs] MacIITaOHas MHBAPUAHTHOCTD.

7. Iloncku BeIXOA 32 paMKHU CTaHAAPTHOM MOJEIIN: MOHATHUS O CyIIEPCUMMETPHH,

CylneprpaBUTalliH, TEOPUU CYNIEPCTPYH.

4.5. Cunvnsie 83aumooeiicmeus npu 6blCOKUX IHEPZUAX

1. O630p SKCIEPUMEHTATBHBIX JAHHBIX O POKIECHUM M PACCESTHUHM YacCTHUI] TpHU
BBICOKMX DHEPTUsX, OBEACHUE MOJHBIX CEYEHUH, Au(depeHnaIbHbIX CEUECHUH,
NpOLIECChl C Tepe3apsakod. HWHKIIO3MBHBIE CEUYEHUS POXKICHUS, CIEKTpHI,

MHOECTBEHHOCTh. [IpubnmkenHas maciradHass THBApUAHTHOCTb.
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2. CTporue OrpaHW4YeHUs] Ha IOBEIACHUE aMIUIATYJ] PACCESIHUS IPU BBICOKHX
sHeprusax. Orpannuenue @pyaccapa, reopema [lomepanuyxka.

3. JudpakuronHbie sBIEHUS TMpu BbICOKMX dHeprusx. [lomoca Pemxe wu
pe3oHaHChl. PemkeBckas acHMNOTOTHKA M MYJIbTUIEPU(PEPUUECKUE TPOLIECCHI.
[TomepoH. DiikoHallbHOE TPUOIMKEHUE U MOJIETh KBa3uIloTeHIuana. Pemkeonnas
MOJENb JI1 HHKJIFO3UBHBIX ITPOLIECCOB.

4. Ilpoueccel ¢ 6onpmumu P KBapkoBbiii cuet. [IpruMeHeHNs KBapKOBOM MOJICIIH.

OcHOBHBIC MMpCACTaBJICHUA KBaHTOBOM XPOMOJANNHAMUKMU.

5. Sinepuas puzuka

5.1. B3zaumooeiicmeue a0epHvlx U3y4eHUl C 6eULeCmeom

1.ITpoxoxaeHue 3apsyKEHHBIX YaCTHUIL Y€pe3 BEMIECTBO. MloHM3anOHHBIE TOTEPU U
ux ¢urokryanuu. OJHOKpaTHOE M MHOTOKpAaTHOE paccesiHue. BzaumoneiicTBue
AIEKTPOHOB U (POTOHOB ¢ BemecTBOM. M3nyyenue BaBunosa-Uepenkona.

2. PezonancHoe paccesHue ramma-itydeit. Iddext Meccbayapa.

3. BzaumogeiicTBlie HEUTPOHOB C  BEIIECTBOM. 3aMEIJICHUE HEWUTPOHOB.

Y IbpTpaxonoaHbIE HEUTPOHBI.

5.2. ®@u3uka amommnozo aopa

1. O0mme cBoiicTBa  simepHoro  BemiectBa. (OCHOBHBIE — XapaKTEPUCTUKU
sIep: TIOTHOCTh, 3apsijl, CIIMHBI SEp, YeTHOCTb, CIIEKTPhl BO3OYKACHUS, sepHas
HecTaOMIbHOCTh. CBOWMCTBA AIEPHBIX CHJI, HYKJIOH - HYKJIOHHOE B3aUMOJICHCTBHE.
AnepHbie 000704KU. DHEPTrUs CBs3M sjep. M3oTonmudeckuil crivH. AHaJOTOBbBIC
coctosiaus. ['unepsinpa u 6apuoHHBIE PE30HAHCHI B SIApPaX.

2. Mopnenu sinpa. KanensHast Mogens siapa. Moaens @epmu-raza. O1HOYACTUYHAS
obonoueunas Mojaenb. CpenHuil saepHbiil noteHnuan. CiuH-opOUTabHAS CBS3b.

Ocratounoe B3aumojeicTBue. OO0OIIEHHAs MOJENb sAapa. PoTanuoHHBIE U
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BUOpannoHHble ypoBHU. KomnektuBHble 5>(dexTtsl B sapax. [ uranrckue
pe30HaHChl. 3apsoBO - oOOMeHHble pe3oHaHchl. [IpaBunma orbopa as
AJIEKTPOMAarHuTHBIX U Oera-nepexoaoB. KBasuuactuyHas Moneib Aapa, MapHbIE
KOppEJSILIMA CBEpXIpOBOAANIEro Tuna. [ITOTHOCTh HHU3KONEKAIIUX COCTOSTHUM B
Anpax.

3. bera-pacnan. DnemenrapHas Teopus Oeta - pacnana. [Ipasuia otdbopa u popma
O0era - CHEKTpa, KOpPpEISIMOHHBIE XapaKTEepUCTUKHU. PaspelieHHble U
3alpelleHHble OeTa - mepexonpl. DIEKTPOHHBIN 3axBaT. HapyiieHue 4eTHOCTH B
cnalbIx B3auMoJencTBUAX. bera - pacniag HelTpoHa. JIBOITHOM BYX- HEUTPUHHBIN
n 0e3- HEeUTpUHHBIN OeTa - pacnas.

4. UcnyckaHnue sipaMu TNPOTOHOB, anb(a - pacmaj, JelIeHHe, KIacTepHbIE
pacnazbl

5. axaep. 3amasapIBarolMe MpoLecchl pacnaaa sanep. HapyuieHune dyeTHocTH mpH
JICJTICHUH.

6. CHOHTaHHO AeNAIuecs n30Mepbl. TpaHCYpaHOBBIE H CBEPXTSKENbIEC AJIEMEHTHI.
7. B3anMOJEUCTBHE s1ep C IIEKTPOMATHUTHBIM HM3IydeHHEM. MylbTUIIOJIBHBIE
nepexoAsl W TMpaBuia OTOOpa A raMMa-u3iIydeHHus. BHYTpeHHsISI KOHBEpCHS.
dotosiiepuple  peaknud. KyloHOBCKoe BO30ykjaeHHE sjep. [ uraHtckue

MYJIbTHUIIOJIBHBIC PC30HAHCEI.

5.3. Aoepnwie peakyuu

1. OcHOBBI TEOpHH SAEPHBIX peakuid. 3aKOHbI coXpaHeHus. [[puHIMT AeTanbHOTO
paBHOBecus. Kananwel peakuuu. Martpuipbl paccesHud. Onrtudeckas MOJAEIb
B3aUMOJICMCTBUS HYKJIOHOB C SIPAMMU.

2. Peakuiuu ¢ MeIUICHHBIMM HEWTpOHaMU. Pe30HAHCHBIA 3axBaT HEWTPOHOB.
®opmyna bpenta - Burhepa. Paccesnue HeuTpoHOB sapamu. PaccesHue
HEUTPOHOB  KpucTauiamu.  OTpakeHue U  MOJspU3alUs  HEUTPOHOB.
Hudpakunonnoe paccesnue. HelTpoHHass cnekTpockonusi. YIJIbTPaxoJIOAHbIE

HEUTPOHBI.
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3. Ilpsamble sanepHble peakuuu. Heynpyroe paccesHue. Peakuuu nepenayu.
SlnepHble peakuuy nepe3apsiki. 3apsioBO - 0OMEHHBIE PE30HAHCHI.
4. UccnenoBanue siapa ¢ MOMOUIbIO OBICTPBIX 3JEKTPOHOB, ME30HOB, MPOTOHOB.

MeszoaTtombl. O6pa3oBanue U cBOMCTBa runepsaep. Ksapku B saapax.

5.4. Aoepnasn acmpogusuxa

1. ®uznka 31€MEHTAPHBIX YaCcTUI] U KocMosorus. Panuss Beenennast.
[IpoucxoxaeHne Jer4yaummx 3J€MEHTOB, OaproHHas accuMmeTpus BcenenHoil u
npobsjemMa CcTaOMIBHOCTH MpoTOHA. HyKieocuHTe3 >3JeMEHTOB B 3Be3Aax.
OCHOBHBIE SIIEPHBIEC PEAKIUH - UCTOYHUKHY 3Heprun ConHua. fnepHeie peakuuu B
3B€3/1aX B MpoLECcce HBOMIONMU. Moaenu 3Be€31 M 3BOJIIOLMSA 3BE3] 10 B3pbIBA
CBEPXHOBOM.

2. Ilpupona cBepXHOBBIX. MeXaHU3M B3pbIBa CBEpXHOBOM. Ponb HEUTpHHO B
KoJularce CBEpXHOBbIX. OOpa3zoBaHume HyKJIWI0B B S - W R - mpomeccax.
[IpoucxoxIeHne CPEAHUX U TSKENBIX JIEMEHTOB. KOCMOXpOHOJIOTHSL.

2. Heittpunnas actpoduzuka. ConHeyHble HEUTpUHO. COBpEMEHHBIE ETEKTOPbI
COJIHEUHBIX HEUTPHUHO, Mpodiiema aeuIMTa COJHEYHBIX HEUTPUHO, Macca
HEUTPUHO U TUIIOTE3a HEUTPUHHBIX ocHWUIsAIui. Habnronenue HeHTpuHO OT

cBepxHOBBIX. [lonckn TemMHOM MaTepun BO BeeleHHOM.

5.5. @u3uka 3nemenmapuvix Yacmuy u uUx 63aUMO0eUCH UL

1. Macchbl 1 KBaHTOBBIE YHCIIa DJIEMEHTApHBIX yacTull. [IpaBmia otbopa ms
c1a0bIX, 3JIEKTPOMATrHUTHBIX, CUJIBHBIX PACMaioB.

2. U3oronuueckue CBOMCTBA CUJbHBIX B3aumoneunctBuil. SU(3)-cummeTpus
CUWJIBHBIX B3auMoiericTBril. MaccoBbie hopmybl. Moens KBapKOB.

3. NN u nN-paccesaue. @a30Bblii aHan3. PaccesiHie 371€KTPOHOB Ha HYKJIOHAX U
aypax. DJIEKTpOMarHuTHbIie (popM(paKTOpbl HYKIIOHOB U SIIEP.

4. Paccesinue OBICTPBIX HYKJIOHOB Ha simpax. Teopus ['naybepa.
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5.Cnaboe  B3aumopeiictBue. Monens  BaiinOGepra -  I'mmoy-Canama.

Heiitpanbabie Toku. CoxpaHeHHE BEKTOPHOTO TOKa, THUIIOTE3a YaCTUYHOIO
COXpaHEHUs aKCUAJIbHO-BEKTOPHOI'O TOKa U uX cienacteus. Habmonenne W- u Z-
0030HOB.

6. ®uzuka HeUTpuHO. JlUpakoBCKOE W MallOpaHOBCKOE HEWTpuHO. Macca
HEUTPUHO. [ WIOTE3a HEUTPUHHBIX OCUHWLIAIUK. [Ipomecchl NBOMHOTO NBYX -
HEHUTPUHHOTO U 0€3 - HEUTPUHHOTO OeTa - pacnaja siep.

7. I'mybokoneymnpyrue mponecchl. [lapToHHO - KBapKoBas CTPYKTypa aJpOHOB.

OCHOBHBI€ MMOJIOKEHUSI KBAHTOBOM XPOMOJANHAMUKH.

6. Di1eMeHTaApHBbIE YACTHLBI

6.1. Cunvnule ezaumooenucmaeust

1. KBaHTOBBIE UKCIIa DJIEMEHTAPHBIX YaCTUL U PE30HAHCOB.

2. Jluckpernble  cumMeTpud. lIpocTpaHCTBEHHOE  OTpa)K€HHE,  3apsA/I0BOE
conpsikeHue, oopaiienue Bpemenu, CPT-teopema.

3. CpoiicTBa BHYTpEHHEW cuUMMeTpu. M3oTomnueckass WHBAPUAHTHOCTb.
3apsigoBas cummerpus U G-uetHocTh. Cxema I'emn-ManHa - HUIIHMIKUMBL
YHurapHas cuMMmeTpusi UM KJIacCH(UKAIMS YaCTHI] M PE30HAHCOB MO
mynbTumieraM. MaccoBas dopmyna ['emn-Manna - Oky6o. Mojens KBapKOB.
KBanToBas xpomoanHaMuka.

4. CTOJIKHOBEHHUS AJIEMEHTAPHBIX YacTUl. HyKIOH-HYKIIOHBIE CTOJIKHOBEHHS MPU
MaibIX 3Heprusx. JentpoH. Yopyroe paccesaue II u K-Me30HOB M HYKJIOHOB Ha
nykiaoHax. [lonmspusarmonnsie sBieHus. Heympyrue mporeccel. OOpazoBaHue
PE30HAaHCHBIX COCTOSIHMM B IIpoueccax croinkHoBeHus. opmyna bpelra-Burnepa.
OO6mIre cBOMCTBA pacCessHUsI IPU BHICOKUX DHEPTHSIX.

5. OCHOBHBIE  TIPEICTABJICHHUS TEOPUU KOMIUIEKCHBIX ~ MOMEHTOB.Teopema

ITomepanuyka.
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6. Mukmro3uBHbIe npouecchl. [Iponeccel Ha BCTPEUYHBIX MPOTOH - MPOTOHHBIX U

IIPOTOH - AaHTUIPOTOHHBIX IMyYKax.

6.2. dnekmpomazHumHule 63aUMO0CUCHBUA

1. [lpyHIMI MMHHUMAJBHOCTH AJIEKTPOMAarHUTHOTO B3auMmojeicTBus. I[Ipasuia
orbopa 1o wu3oTOomMueckoMmy cnuHy. [Ipomeccel  QoTopoxneHus u
AIIEKTPOPOKICHUS.

2. PaccestHue  JJIEKTPOHOB M MIO-ME30HOB  HYKJIIOHAMH M SJIPAMH.
OnexkTpoMarHuTHble  (opMdpakTopsl. MarHuTHblE MOMEHTBHI  3JE€MEHTapHBIX
4acTHUL.

3. [IpoBepka MNPUMEHUMOCTH KBAaHTOBOM AJIEKTPOJUHAMUKH TIPU  BBICOKUX
DHEPTHUSIX.

4. Me30aTOMBI.

5. TIporecchl Ha BCTPEUHBIX € - € U €' - ¢ mydKax.

6.3. Cnaowvle é3aumooeiicmeus

1. bera-pacrian. ®opma crekTpoB. KoppensimoHHbIe SKCIIEPUMEHTHI B OeTa -
pacnage. bera - pacnan Heutpona. K-3axBar. Mro-3axBar. Pa3speuieHHbie u
3anpenieHHbie  mepexonbl. [lpaBuna otbopa depmu u  [Namoa-Temnepa.
HecoxpaneHnue npocTpaHCTBEHHON YETHOCTH B CIa0BIX B3aUMOJICHCTBUSX.

2. YHuBepcalibHasi Teopusl cJIa0bIX B3auMOJIEUCTBUM. ['HMmore3a o coxpaHEeHUU
BEKTOPHOT'O TOKA. J[ByXKOMIIOHEHTHOE HEUTPUHO. DIEKTPOHHOE, MIOOHHOE U Tay -
HeUTpuHO. COXpaHEHUE JENTOHHOTO 3apsiaa.

3. Pacnianel ¢ u3menenueM crpanHocTd. [IpaBuna T=1/2 u AQ=AS.

4. YHuTapHas CUMMETpUSA B clIa0bIX B3auMOJIeUcTBUAX U yroia Kabu606o.

5. ®usuka K°-me3onoB. UMurepdepeHumonnbie siBieHus ¢ Hapymeauem CP-

MHBAPUAHTHOCTH B pacnanax K’-me30H0B.
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6. HeilTpuHHBIE SKCIEPUMEHThl HAa YCKOPUTENSAX MPU BBICOKUX M HU3KUX
DHEPTUSX, PEaKTOpax, JACTCKTUPOBAHHE COJHEUHBIX, aTMOC(HEPHBIX HEUTPUHO W
HEUTPUHO OT B3PHIBOB CBEPXHOBBIX, AKCIEPHUMEHTHI MO MOMCKAM HEHUTPUHHBIX
OCIMJIISIIII.

7. Mogenb ['mmoy - Canama - BalinOepra u HeWTpalbHbIe TOKM B CIA0BIX
B3aUMOJICUCTBUAX. Mexann3M Xurcca M macchl yactull. HaOmronenue Z- u W -

0030HOB B 3KCIIEPUMEHTAX Ha YCKOPUTEIAX.

6.4. Qu3uka amomnoz2o a0pa

1. SlnepHble cuIIbI U OOIIME CBOMCTBA SACPHOTO BEIIECTBA. DHEPTHUS CBA3U.
Mogenu anpa. OnHoyactuyHas o0ooueyHast MoAenb. O000IIeHHas: MOJIETb siIpa.
Poranmonnsie u BubOpanmonHsie ypoBHu. Mojnens depmu-raza. Kpasuuacruunas
Mozenb siapa. KBasuuacTuuHble M HU3KOJIEKAIIME BO30YKJICHHBIE COCTOSIHUS
sanep.

2. B3auMoaeicTBUSL JIENTOHOB W aJpOHOB BBICOKOM SHEPrUU C  AJIPAMHU.
OnekTpoMmarauTHeie hopMdakTopsl saep. Teopust ['maydbepa a1t B3auMo1eicTBUi
aJpOHOB C SIPAMH.

3. ®orosanepHble Opouecchl. [ MTAaHTCKUE MYJIBTUIIOIbHBIE PE30HAHCHL. Peaknuun
nepe3apankud. bera - pacnan sapep. AHaIOroBbId W TamMOB - TEJUIEPOBCKHUI
PE30HAHCHI.

4. OcoOEHHOCTH POXKACHUS MHOHOB U KAOHOB MPHU B3aUMOJICUCTBUU MPOTOHOB C

anpamu. ['uniepsanpa. I1u - u K - mezoaTomel

7. MeToauka 3KCIIEPUMEHTAIbHbBIX UCCJIEI0BAHNMI

7.1. Memoowt nonyuenusn

1. Yckoputenu 3apsbkeHHbIX 4YacTull. JIuHelHble yckoputenu. llukinueckue

yckoputenu. [Tpunuun aBrodazuposku. XKectkas ¢poxycupoBka. HakonurenbHbie
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KOJIBIIA M YCKOPUTEIM HAa BCTPEYHBIX MydKaxX. KOJUIEKTHBHBIN METOX YCKOPEHHS.
MeTtob1 (POKYCHPOBKH ITyYKOB U CEMapalys YacTHII.
2. SInepHble peakTopsl M HX TUIBL. lloilydeHHME TEIUIOBBIX M YJIBTPAXOJOIHBIX

HEUTPOHOB.

7.2. /lemeKkmopbol 31eMeHMAaAPHBIX YACMUY,

1. T'azopazpsansie nerexropsl. Cueruuku [eiirepa-Tpocra, nmponopuuoHaiIbHbIE
CUYETYMKH, NOHU3ALNOHHBIE Kamepbl. CUUHTHIIALINOHHBIE CYETYUKH.

2. YepeHKOBCKHUE CUETUHKHU. [10TynpOBOTHUKOBBIE CYETYUKH.

3. TpexoBble JETEKTOpHI ¢ (PUIBMOBBIM cheMoM UHpopManuu. Kamepa BunbcoHa,
ITy3BIPBKOBBIE KaMEpbl, MCKPOBBIE M CTPUMEpHBIE Kamepbl. Meron sSaepHbIX
(hOTOAIMYIIBbCHIA.

4. becpmnbmoBbie  kamepbl. [IpomopuuoHanbHblE U JOpei(oBbIE  KaMephl.

rOI[OCKOHquCKHe CHUCTCMbI U3 CHUHTUIIIIIONMOHHBIX U YCPCHKOBCKUX CHCTYHUKOB.

7.3. Memoowt uzmepenuii u mamemamuueckoi oopadomku OaHHbIX

I. MeTonpl CHEKTPOMETPUYECKUX HU3MEPEHUH. MAarHuTHbIE CIEKTPOMETPBI.
CHexkTpoMeTpuYecKre  TPAaKThl  M3MEPEHUHM € MOJYNPOBOJHHUKOBBIMU U
CUMHTWUIALIMOHHBIMM CUETYMKAMU C BBIBOJIOM JaHHbIX Ha OBM. Metoabl
M300pakeHHs] MHOTOMEPHBIX CIIEKTPOB.

2. lozumerpuueckue uzMepeHus. [Jomyctumble MOTOKM u3iaydeHud. CrocoObl
3aIUTHI.

3. Meroabl aBTOMaTHYeCKOW 00pabOTKM QoTorpaduil TPEKOBBIX MNPUOOPOB.
MexXaHUKO-ONITUYECKUE W DJIEKTPOHHBIE CHCTEMBI CKAaHMPOBAHUSA C BBIBOJIOM
aHHBIX Ha DBM.

4. ®OU3MYECKHUE YCTAaHOBKM C aBTOMAaTUYECKHUM BBIBOJIOM JaHHbIX Ha OBM. Tumsl

HaKOMUTEIbHBIX YCTPOHCTB. Mcnonb3oBanue pa3Hbix kiaccoB OBM s mpuema,
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MpeBApUTENIbHON 00pabOTKN M HAKOIIEHUSI MH(OpPMALINH, a TaKXKe 711 KOHTPOJIS

Y yIPaBJIEHUS.

7.4. Memoowvt 0b6padbomku IKcnepumMeHmaibHblX OAHHbIX

1. OCHOBHbBIEC TIOHATHSI MATEMATHYECKON CTATUCTHKU. TeOopusi CTaTUCTUYECKUX
OILICHOK U TPOBEPKH TuUMoTe3. MeToJ MaKCHUMaJIbHOTO TPaBOMOI00HS.
[InaHnpoBaHue IKCIIEPUMEHTA.

2. CucteMbl MaTeMaTHYECKUX IMporpaMM OOpabOTKM M aHajdu3a (U3UIECKUX
pe3ysibTaToB. ['eoMmeTpuyeckas pEKOHCTPYKIMS MydykoB dyactull. Cucrema
pacrio3HaBaHMsl  OMNPENENICHHOro0  Kjacca CcoObITUM. AHanmM3  (HU3NYECKUX

pEe3yJIbTaTOB.

8. OcHOBHBIE CBe/IeHHS 110 IKCIIEPUMEHTAJIbHOM s1epHOi pu3nke

8.1. Ocnoenble ceolicmea I1emMeHMAaAPHLIX YACHUY,

1. JIB>keHUE 3apsiKEHHBIX YaCTHUI[ B DJIGKTPUUECKHX M MArHUTHBIX TMOJIAX;
ypaBHEHUS IBUKCHUSI.

2. B3anmopencTBre 3apsHKEHHBIX YacTHI C BEIIECTBOM. MOHU3alMOHHBIE MOTEpU
U TpoOer TSKENBIX 3apsHKCHHBIX YaCcTHIl, TMPOXOXKJICHHE OeTa-4acTHIl dYepes
BEIIECTBO. B3auMo1elicTBHE HEUTPAIBHBIX YACTHUIL C BEIIECTBOM.

3. DneMmeHTapHble 4YacTUlbl ©  sApa. OCHOBHBIE XapaKTEPUCTUKU  SIZIEP.
du3n4eCcKrue CBOMCTBA YACTHUIl: 3apsabl, Macca, CIHH, YE€THOCTb, W3OCIIHH.

Bpemena xu3Hu yacTuil.

8.2. Memoowt pecucmpayuu 31eMeHMAPHLIX YACHUY,

1. MeTonbl perucTpaiuu 3apssKeHHbIX U HEUTPAIIbHBIX YaCTHII.
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2. T'a30HaNONIHEHHbIE CYETYUKH W UX THIIBI. HNoHuzanvoHHble  Kamephl.
["a3oHamonHeHHbIE KaMepbl C ONTHYECKMM METOJOM CheMa HH(popMaiuu.
HckpoBblie U CTpUMEpPHBIE KAMEPHI.

3. N'a3oHamnonHeHHbIe KaMepbl C AJIEKTPOHHBIMU METOJaMU CheMa HH(OPMAIIHH.
MHOTOIpOBOJIOYHBIE UCKPOBBIE, TPONMOPIIMOHANIbHBIE U IpeH(OBBIE KaMEpHI.

4. CUMHTWUISILIMOHHBIE M YEPEHKOBCKHUE ACTEKTOPbl. DOTOYMHOXKUTEINH.

5. [lonynpoBOTHUKOBBIE JETEKTOPHI. 1 103MIMOHHO-UYBCTBUTENBHBIE I€TEKTOPHI.

6. PGFI/ICTpaHH}I qacTul ¢ HIOMOIIBIO ITY3BIPBKOBBIX KaMCP.

8.3. Cmamucmuueckasn ob6padomka pe3yiomamoe usmepeHuil

1. OcHoBBl TeOpum BeposTHOCTeW. CiydaiiHble BeIWYUHBL. OCHOBHBIC 3aKOHBI
pacnpeziesieHusl cllydyallHbIX BEJIMYMH: OMHOMHUaiIbHOE pacnpenenenue llyaccona,
pacnpexnenenue ['aycca.

2. OCHOBBI TEOPUHU OMIHOOK U3MEPEHHI.

3. OCHOBBHI TCOPHH ITPOCUCTOB PCTUCTPUPYIOMINX CUCTCM.

9. O01mas paanuo3J1eKTPOHNKA U BHIYMCIUTEIbHAS TEXHUKA

9.1. Memoowl pacuema r1eKmpuiecKux ueneii u cxem

1. AHanu3 NMHENHBIX JJIEKTPUYECKUX LENed. OJKBUBAJICHTHBIE CXEMBI. 3aKOHBI
Kupxroda, Tteopema 00 5SKBHUBAJIEHTHOM TE€HEpPATOpe, METOJ  Y3JIOBBIX
MTOTEHIUAJIOB, METO/I KOHTYPHBIX TOKOB. UEeTBIPEXMOIOCHUKH.

2. AHaiu3 3NEKTPUYECKUX CUTHANOB. JlenbTa-QpyHKIUsA U CTyneH4yaTas QyHKIUS.
[IpeobpazoBanue Dyphe.

3. Ilepenaya curHajgoB uepe3 JuHEHHBIE cucTteMbl. Jluddepennmanbabie
YPAaBHEHMSI, OIHMCHIBAIOLIME IMPOLECCHl B DJIIEKTPUYECKUX LemsaX. MMmynbcHas

XapaKTEepUCTHKA JIMHEWHOW cuctembl.  HHterpan cynepnosunuu. @Popmyiia
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cBepthiBanus. Ilepemarounas ¢ynkuus. Ilepexomnpie Tporecchl B JIIMHHBIX
LETISIX.
4. OcHoBbl onepanoHHoro ucurcienus. [Ipeodbpazosanue Jlammnaca.

5. OcHoBBI asireOps! JToruKu. COCTaBIEHUE JTOTHYECKUX IIEKTPOHHBIX CXEM.

9.2. ITonynpoeoonukoevie npuodoput

1. ®usznyeckue NpUHUMIBI PpadbOThl  MOJIYNPOBOAHUKOBBIX IpuOopoB. HMx
KJ1accuuKanus.

2. ITonynmpoBOAHUKOBBIE AUOABL. [IpHHIMIT 1EWCTBHSA, OCHOBHBIE XapaKTEPUCTHUKH,
napaMeTpsl U PeXHUMbl pabOThl. Pa3HOBUIHOCTH NHMOAOB: UMILYJIbCHBIE JUOJBL,
MOl C HAKOIUIGHWEM  3apsjia, TYHHEIbHbIE JHOAbl, CTAOWIUTPOHBI,
CBETOU3IyYaroIue Auoasl u Ap. [IpuMepsl IpuMeHeHus.

3. bunossspHeie TpaH3uUCTOpHI. [IpUHLKII AEWCTBUSA, OCHOBHBIE XapaKTEPHUCTHKH,
napameTpbl U pexuMbl paboThl. CXeMbl BKIIOYEHUS, IKBHBAJICHTHBIE CXEMBI,
paboTa B JMHEMHOM U KIIIOUEBOM pekuMax. PazHoBuaHocTH TpuonoB. IIpumepsl
UX IPUMEHEHHUS.

4. IloneBbie TpaH3ucTOpbl. [IpuHUMI AEHCTBUS, Pa3HOBUIHOCTU TOJIEBBIX
TpaH3UCTOPOB. (OCHOBHBIE XapaKTEPUCTUKH, MapaMeTpbl U PEXKUMBI PaOOTHI.
[Ipumepbl TpUMEHEHUS.

5. Jlpyrue pa3HOBUAHOCTH MOJIYIPOBOJAHUKOBBIX IPUOOPOB: TUHUCTOP, TUPUCTOP,
OJTHOTIEPEXOAHBIN TPAH3UCTOP U Jp. MIX OCHOBHBIE XapaKTEPUCTUKHU U MAPAMETPBI.

[Iprmepbl TpUMEHEHMUS.

9.3. Humezpanwvnoie cxemul

1. FI/I6pI/II[HLIe u MOHOJIMTHBIC HHTCI'PAJIbHBIC CXCMBI. MOHOIUTHBIC

UHTErpajbHble CXE€Mbl Ha OCHOBe OumnoiisipHbix u MJII-TpaH3ucTopoB, HX

0c00eHHOCTH. TeXHOJIOrUs U3TrOTOBJICHUS HHTCIPAJIbHBIX CXCM PAa3JIMYHBIX THUIIOB.
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2. AHaJoOroBbl€ HHTETpalbHbIE CXEMbI: Au(QepeHrnanbible U ONepalroHHbIE
YCUJIUTENH, PEryJSTOPhl HANpsHKEHUs, MpeoOpa3oBaTeln KOA-aHAJOr W aHaJor-
KoZ. FIX oCHOBHBIE ITapaMeTpbl, IPUMEPHI IPUMEHEHUS.

3. Jlormueckre WHTErpajbHbBIE CXeMbl. MX Kkiaccupukanus 1O  CXEMO-
TEXHUYECKOMY HCIONHEHUIO. OCHOBHBIE NapaMeTpbl. bBBICTPONEHCTBHE CXEM.
Cucrema J1I0ruyecKux MeMeHTOB. TuIbl Tpurrepos. IIpumeps! npuMeHeHus.

4. luTerpanbHble CXE€Mbl CO CpEIHEH CTENEHbI0 WHTErpaldM: CYETUHKH,
PETUCTPBI, KOMMYTATOpPBI, AeMN(PATOPbl, CYMMATOPhI U Jp.

5. UHTerpanbHble  cXeMbl C OOJIBIION CTENEHBIO HMHTErpaliu: CJIOKHBIE
JIOTUYECKHE YCTPOWCTBA, 3alIOMMHAIOIIUE YCTPOMCTBA, MUKPOIIPOLIECCOPHI U IP.

HYTI/I I[aJIBHef/'Iﬂlel“O IMOBBINICHUS CTCIICHN MHTCI'PAIIHUH.

9.4. Inekmponnsle usmepumebHovle NPUOOPLL

1. Knaccudukaiusi usMepuTeIbHBIX MPUOOPOB; UX KIACCHI TOUHOCTH.

2. DnexTpoHHO-Iy4YeBble ocimuiorpadel. Ux ocHoBHble Osioku. CKOpPOCTHBIE
ocisuiorpadbl,  cTpoOOCKONMUYECKHe  ocHwuiorpadel, ocuuuiorpadbl  Ha
3aMOMHMHAIOIINX TPYOKax.

3. 3mepuTtenbHbIe TEHEPATOPHI, UX THUIIBI U XaPAKTEPUCTUKH.

4. Iucdposbie mpuOOpHI AJII U3MEPEHUS]  aHAJOTOBBIX BEIWYMH (HAMPSKEHUS,

TOKA, 4aCTOTHI U 11p.). IX npuHIMI AEHCTBUS U yCTPOUCTBO.

9.5. OcnogHble ceéedeHus no INEKMPOHHBIM UUPPOBBIM BbIUUCTUMETbHBIM

MawiuHam

1. [IpyHIMIIBI TOCTPOCHUS U PAaOOTHI AJIEKTPOHHBIX HU(PPOBBIX BHIYMCIUTEIBHBIX
maruH. [Iponieccopsl. Ix cocta u pyHKIMH.

2. 3anomuHaromue ycrpoiictBa. Mx @ynkuuu. OmnepaTuBHbIE UM BHEIIHUE
3aMIOMHMHAOIINE YCTPOUCTBA. Y CTPOMCTBA BBOA U BHIBOJIa MH(MOPMAIIHH.

3. Henocpenctennas cBsizb 9BM ¢ u3mepuTenbHbIM 000pYI0BAHUEM.
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4. YcrpoiicTBa 411 ONEPATUBHOrO B3aUMOJeHcTBUA onepatopa 1 OBM. lucnuien.
5. bonpmme, manbie 1 MuKpo-OBM. Cocta u xapaktepuctuku OBM.

6. OcHOBBI TporpamMMmHoro obecneduenuss OBM. Omepanuonubsie cuctemsl. HMx
¢yHKIMH. MalmHHO-OPUEHTUPOBAHHBIE U MPOOJIEMHO-OPUEHTHPOBAHHBIC SI3BIKU

IPOrpaMMHUPOBAHMSL.

9.6. Haoesicnocmo paouoiieKmpoHHbIX yCMPOUCH 8

1. OCHOBHBIE TTOHATUA TEOPUU HAJECKHOCTH.
2. [IprunHBI OTKA30B anmnapaTypshl.
3. OneHka HaACKHOCTH pa3padaTHIBAIOIINX YCTPOMCTB.

4. MeToapl NOBBIIICHUS HAAESKHOCTH.

10. ITpubGopbI siIePHOM TEKTPOHUKH

10.1. 3a0auu 3nekmponnoil annapamypsl 6 IKCHEPUMEHMATbHOU A0EPHOU

duzuke

1. OGo061menHas 0JI0K-cXema siIepHO-PU3UIECKOT0 SKCIIEPUMEHTA.

2. Cneuuduka 3SKCIEPUMEHTOB B 00JacTH (PU3MKM aTOMHOTO sipa (HU3KHUE
SHEPTUU) U DJIEMEHTAPHBIX YaCTHI] (BICOKUE SHEPTUH).

3. Jlornyeckas U crieKTpoMeTpuueckast nHpopmalius, nojydyaemast ¢ 1€TeKTOPOB.
4. KonmnuectBo MHGOPMALIMK, MOJTYYa€MOM B SKCHEPUMEHTAX PA3IUYHBIX THIIOB.

MeToapl IpeIBapUTEIHLHOTO 0TOOPA MOCTYTAKOIIECH HHPOPMAIIUH.

10.2. Ycmpoiicmea 015 uzmepenus uHmepeaioe epemeHu

1. XapakrepucTuka JOE€TEKTOPOB € TOYKM 3pEHHUS IIOJYyYEHUS BPEMEHHOU

uHdopmaIuu.
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2. Pa3bpoc uMNynpCOB 1O BpEMEHHM BO3HUKHOBEHHs. CXeMbl BpEeMEHHOU
MIPUBSA3KH.
3. CnocoOpl  M3MEpPEeHUs] HWHTEPBAJIOB BpeMeHH. TOYHOCTh, pasperiaronias

CIIOCOOHOCTB M IMAIa30H U3MEPEHMUS.

10.3. Ycmpoiicmea ona uzmepenus amnaumyo UmMnyibcos

1. XapakTepucTUKU JETEKTOPOB C TOYKH 3PEHUS IMOJIYYECHUS aMIUIMTYAHON
nH(popmanuu.

2. Illymbl 1 MeTOABI OOPHOBI C HUMH.

3. CHEeKTpOMETPUYECKHE YCHIIMTEIH, UX XapaKTEepUCTUKH. DopMupoBaHUE
MMITYJIbCOB JUISl TOJYYEHUs ONTHUMAJIBHOIO OTHOUIEHWS CUrHaj/myMm. bopnba ¢
HAJIOKEHUSMH UMITYJIbCOB.

4. CnocoObl U3MEPEHUs aMIUIUTY UMITYJIbCOB. MeTOobl OBBILIEHHUS] TOYHOCTH U
CKOpPOCTH IpeoOpa3zoBaHus. MeToapl CTaOMIM3aLUM  CHEKTPOMETPHUYECKOTO
TpaKTa.

AMHJ’II/ITYI[HBIC AHaJIM3aTOPbI, UX XaPAKTCPHUCTHKHU.

10.4. Jlocuueckue cxemul pecucmpayuu u omoopa OaHHbIX

1.CuetHblie cxembl. TUIIBI cXeM, UX OBICTPOJICHCTBHE.

2. Cxemnl coBniafienuid. [IpuHiunm paboTel, KpaTHOCTh COBMAJICHUM, pa3pelniaroiiee
BpeMsi, d3(dextuBHOCTh. (CrydailHble COBHaJCHUSA. AHTHCOBIAJEHUS, HX
3 PEKTUBHOCTB.

3. pyrue Tumbl JIOTMYECKUX CXeM: (OpMUpOBATENU, JUHUU 3aJCPXKKH,
JUCKPUMUHATOPBI, CXEMBbI MIPOMYCKaHUsI, pa3BETBUTENM U Ap. X XapaKTepuCTHKU
Y IPUMEPHI TPUMEHEHHUS.

4. BeICTpBIEC MPOLIECCOPHI JIs MPEIBAPUTEIIBHOTO 0TOOpa COOBITHH.
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10.5. dnexmponnsvie ycmpoiicmea 0,151 pecucmpayuu KOOpOuHam 4acmuy

1. l'onockonuyeckre CUCTEMBI M METOJIbI PETUCTpallMi UH(POPMAIIUU B HUX.

2. DNEeKTPOHHBIE METOJbl CUYUTHIBAHWSA HH(MOPMALIMA C HCKPOBBIX KaMep CO
CIUTOLITHBIMM 3JIEKTPOIaMH (TEJIEBU3HUOHHBIN, aKyCTHUECKUH U T.11.).

3. Meroasl cuMThbIBaHUA WHGOPMAIMU C HMCKPOBBIX KaMep C MPOBOJIOYHBIMU

AJIEKTPOJIaMH, C MPOIMOPLUOHAIBHBIX KaMep U ¢ Apei(OBBIX Kamep.

10.6. Haxonnenue u oopadbomka ungopmayuu 60 epemsa IKCnepuUMeHma

1. Tunel HAKONUTEIBHBIX YCTPOMCTB, MHCIONB3YEMbIX B SJIEPHOM (U3UKE.
Hakomnenne mMHoromepHoi umHpopmaruu. Meroasl yBenuueHus 3(()EKTUBHOTO
yucna KaHanoB.HabOmionenue 3apeructpupoBaHHoil wuHopmanuu. MeToas
N300pakeHNUsI MHOTOMEPHBIX CIIEKTPOB.

2. HenocpeactBenHoe wucnolsib3oBanne OBM pasHbIX  KJIaccoB B IpoOLECCE
SKCIIEPUMEHTa [UIsl MpUeMa, NpPEeIBapUTEIbHONM OO0pabOTKM M HAKOIUJICHUS

uH(popMauu, a TaKXKe 17151 KOHTPOJIS U YIIPABIECHUS X0JIOM 3KCIIEPUMEHTA.

10.7. Aemomamu3sayusa oopadbomKku unghopmayuu, 3apezucmpupo8anHoil Ha

¢omonnenke

1. Meroasl 00paboTku MHGOPMAIIMH, TOTYYEHHON ¢ PUIBMOBBIX KaMep.
[TonyaBTroMaTtnyeckue cucrteMbl o00paGoTku. Ilpunmun nedictBus. DyHKUUU
OIepaTopa B CUCTEMAaX Pa3jIN4HbIX THIIOB.

2.CucrteMbl C aBTOMAaTHYECKHMM CKaHHpPOBaHMEM TIO0 Kaapy. MexaHuKo-
ONTHUYECKHE U DJIEKTPOHHbIE CHUCTEeMbl ckaHupoBaHusi. @DyHkinuu OBM mnpu
aBTOMATHUYECKOI 00paboTke nH(popMaIuu, 3aperucTpUPOBAHHON Ha (POTOTUICHKE.
3. Cranpapr KAMAK.Haznauenue w npunuunsl craHpapra KAMAK.
Wcnonuutensupie Onoku. OpHokapkacHas cuctema. OpraHuzanus paOOThI.

Hasnauenne u ycTpoiicTBo KOHTposuiepa. OpraHu3anusi paOOThl Kapkaca TpH
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HAIMYUU B HEM HECKOJbKHUX  YHOPABIAIOMUX OJOKOB  (KOHTPOJUIEPOB).
MHorokapkacHasi BETBEBas CHUCTEMa. YCTPOMCTBO KOHTPOJUIEPOB. (OCHOBBI
nmporpaMMHoOro obecnedeHus anmapatypbl B crtaHgapre KAMAK. Jlpyrue

crtangaptel (NIM u 1.71.).

OcHoBHas JuTeparypa no pasgeaam 1 - 2

[—

. O. bop, b. Morrenbcon. CtpykTypa atoMHoro siapa. T.1- 2. Mup, M.1971, 1977.

2. 1. Auzen6epr, B.I'paiinep. Mukpockonuueckas Teopus sapa. Aromusaar, M.,
1976.

3. A.b. Murgan. Teopus KOHEUHBIX (DEPMHU-CUCTKM M CBOMCTBA aTOMHBIX SIZIEP.
Hayka, M., 1983.

4. B.I'. ConoBbeB. Teopus crnoxubix saep. Hayka, M., 1971.

5. K.II. bneizo, XK. Punka, KBaHnToBas Teopusi KoHeUHbIX cuctemM. DeHukc. Kues.
1998.

6. Ix. Tenop, Teopus paccesuus. Mup, M., 1976.

7. A.M. ba3s, A.b. 3enpnosuu, A.M. IlepenomoB. PaccesHue, peakuuu u pacraasl B
HEpEeJISITUBUCTCKOM KBaHTOBOM MexaHuke. Hayka, M., 1971.

8. @. Kinoy3. KBapku u naptonsl. Mup, M., 1982.

9. B.b. benses. Jlekuun nmo TEOpUM MalOYaCTUYHBIX CHCTEM. DHEProaTOMH3JAT.
M., 1986.

10. C.I'. Kagmenckuii, B.1. ®ypman. Anbda - pacnang U poACTBEHHBIE SIAEPHbBIE
peakuuu. JHeproaromusaat. M., 1985.

11. EM. JIudumun, JLIL. [MutaeBckuii. PenstuBrcTckas kBanToBast Teopusi. YacTs 2.
Hayka, M., 1971, I'n.14 - 15.

12. JL.b. Oxynb.Cnabbie B3aMOJIEHCTBUSI JIEMEHTapHbIX dactuil. Pusmarrus, M.,
1963; JlenTons! n kBapku. Hayka. M., 1983.

13. T'. Yemnen. @usuka snemeHTapHbix yactull. Hayka. M., 1966, ['1.4-5.

14. C. Batinbepr. YOH, 1976, 1.118, ¢.505.
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15. P. baun-Croitn. @yHaamMeHTalbHbIE B3aUMOJACHCTBHUSI W aTOMHOE sipo. Mup.
M., 1976, I'n.3-4.

16. I.B. Annpee. XpoMOJAMHAMUKA U KECTKUE MPOIECCHI MPU BHICOKUX DHEPTHUSX.
Hayxa, M., 1981.

17. P. ®etinman. B3aumopeticteue GoToHOB ¢ aapoHnamu. Mup, M., 1975.

18. ®@. boywm, I1. ®orens. ®u3nka MaCCUBHBIX HEUTpUHO. Mup, M., 1990.

19. "SAnepnast acrpodusuka”, coopuuk crareit mox pen. Y. bapuca, J1. Knelitona, 1.
[Ipamma, Mup, M., 1986.

20. T. Opukcon, B. Baiize. [Iuons! u aapa. Hayka. M., 1986.

OcHoBHas auTepaTrypa nmo pasaenam 2 - 3

1. H.H. boromto6os, /[I.B. lllupkoB. BBenenue B TeOpHi0 KBAaHTOBAHHBIX IOJIEH.
Hayka, M., 1976.

2. JL.A. JTannay, E.M. JIudmuu. Teopus nonst. Hayka, M., 1973, rn. X-XII.

3. A.A. Cnasnos, JI.JI. ®anneeB. BBenenue B Teopuio KaauOpPOBOUHBIX TMOJIEH.
Hayka, M.,1978.

4. AW. Axuesep, B.b. bepecreukuii. KBantoBast snektpoauHamuika. Hayka, M.,
1969.

5. 1. beepken, C. J[lpemn. PensatuBuctckas kBaHTOBas Teopus. T.1-2. Hayka,
M.,1978.

6. H.H. boromto6os, /[.B. Illupkos. KBantoBsie noss. Hayka, M., 1980.

7.B.b.  bepecreukuit, E.M. Jlupmmn, A.H. IluraeBckuit. KBsantoBas
sanexkTpoanHamuka. Hayka, M., 1980.

8. C. llIBeGep. Breaenue B pensiTUBUCTCKYIO KBaHTOBYIO Teoputo nosst. NI, M.,

9. 1968.

10. "Kanubposounsie nossi" CoopHuk crareit. Mup, M., 1977.

11. ®. boywm, I1. @orens. Pusnka MacCUBHBIX HeUTpUHO. Mup, M., 1990.

12. JL.b. Oxynb.Cnabbie B3aMOIEHCTBUSI JIEMEHTApHbIX dactull. Puzmatrus, M.,

1963; Jlentons! u kBapku. Hayka, M., 1983.
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13. FO.B. HoBoxwuno. BBeneHwe B TeOopHro 3JeMEHTAapHbIX dactuil. [11.8-16.
Hayka, M., 1978.

14. P. ®eiinman. B3aumopeticteue GoToHOB ¢ aapoHamu. Mup, M., 1975.

15. C. Tpeiiman, P. Jlxxakus, /. ['pocc. Jlekiuu o anredpe TokoB. AToMuzaat, M.,
1977.

16. Coopuuk "Kamubpopounslie mois." M., 1977 (o63op E.AGepc u B.JIn).

17. H.®. Henuna. ®u3uka 35eMeHTapHbIX yacTull. Beiciias mkona, M., 1977.

18. K. Hummmkuma. dynaamenTanbHbie yacTuilsl. Mup. M., 1965.

19. C. I'aznopoBuy. @usuka 3nmemMeHTapHbix yactull. Hayka, M., 1969.

20. ®. Knoys. KBapku u naptonst. Mup, M., 1982.

21. 10. Kommunue, ®@. bykcbaym. Cinaboe B3auMOJEHCTBHE JICITOHOB M KBapKOB.

Oneproaromusaat, M., 1987.

OcHoBHas JuTeparypa nmo pasaenaam S - 7

5. A.A. BopoObeB, H.C. Pynenko, B.. CmeTanun. TexHuka UCKpoBBIX Kamep. M.,
Atomm3paar, 1978.

6. A.B. Ky3uenos, b.A. Ilomocwksnu, [O.B. Crynun. Mwan - OBM B
AKCIIEpUMEHTaIbHON Pusuke. M., Atomuznar, 1975.

7. A.T. Curenxo, B.K. TapkoBckuii. Jlekuuu no teopuu saapa. M., AToMH3IaT,
1972.

8. Anppa -, Oera-, ramma - cnekrpockonus. Ilom pexn. K. 3urGana. M.,
Atomm3paar, 1969.

9. B.I'. ConoBbeB. Teopus aromHoro snapa. Anepusie moaenu. M., DHeprousaar,
1981.

10. B.E. JleBuHn. Snepuas pusuka u saepHbie peaktopsl. M., Atomuzaart, 1975.

11. B.. Bunorpanos. JluckpeTHble HH(DOPMAIMOHHBIE CHUCTEMbI B HAYUYHBIX
nucciaenoBanusax. M., Atomusgar, 1976.
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[Ipu moaroToBKe K cAavye KaHAUIATCKUX AK3aMEHOB COMCKATENSIM YUEHOU CTENEHU
KaHauaata GU3uKo-MaTeMaTHIECKUX HAyK HEOOXOAMMO HUCIIOIh30BaTh MaTEpUAIbI
pazaenoB 1 - 7. Ilpu 3TOM akIeHT B MOJATOTOBKE JIUIIAM, CIICIIUATU3UPYIOITUMCS B
obnactu Teopuu 1o (PU3UKK aTOMHOTO sapa, CICAyeT NejaTh Ha pa3aensbl 1 - 2,
JULAaM, CIICIUATM3UPYIOIIUMCS B 00J1aCTH T€OpUH (PU3UKH DJIEMEHTAPHBIX YaCTHII,
- Ha pazgensl 3 - 4, jwMnaM, CHEUUATU3UPYIOIIUMCS B 00JlacTu
AKCIIEPUMEHTAIILHBIX HMCCIIENOBaHUNA (U3WKKA aTOMHOTO SApa W DJIEMEHTApPHBIX
gacTull - Ha pazgensl 5 - 7. CouckarensM yYEHOM CTENEeHM KaHJujIara

TEXHUYECKUX HAYK CIEAYET U3YUUTh pa3aensl 8 - 10 1aHHOW MpOrpaMmBel.



