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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:

JMCHIUTUIAHBI TPOTPAMMbI MarHCTPATYPHI:

Hnocmpanmwiil A3vIK;

DnexmponHbvle pecypcbl U yu@dposvle mexHoI02UU 8 00PA308aHUU;

H36pannsie 2nasvl (husuku KOHOEHCUPOBAHHO20 COCMOAHUSL,

Komnvromepnoe modenuposanue 6 gpuzuxe;,

Memooonozus u Memoovl HAYYHBIX UCCTIEO0BAHUI.

1.2. JluCUWIUIMHBI W TPAKTHUKH, IS KOTOPBIX OCBOCHHUE JAHHOW HCIUTUTHHBI
HEO00XO0UMO KaK MpPe/IIeCTBYIOIIEE:

IIpoussoocmeennas: npedOUnIOMHASL NPAKMUKA,

IIpouszeoocmeennasn: npoeKkmuo-mexHoiI02ULecKas NPaKmuKa,

Ilooecomoska u 3awyuma BKP: mazucmepckou ouccepmayuu.

2. OIIMCAHHUE JUCHUIIVINHBI

2.1. OOmas xapakTepucTUKa

HaunmenoBaHue mmoka3aTens 3HaveHne IMOKa3aTens

HasBanne oOpa3oBatenbHON IPOTrpamMMbl 44.04.01 Ilemaroruueckoe oOpa3zoBaHue
(marucrepckas nmporpamma: MadopmaTrka B
(hnznueckom 0OpazoBaHNH)

IIndp 1 HazBaHUE B COOTBETCTBUHU C YUEOHBIM o
dp v b1.B./IB.5 ®u3uka BEICOKUX 3HEPTUl

TJIAHOM
Yacte 00pa3oBaTenbHON MPOrpaMMbl BapuatuBHas yacTtb
KonnuecTBO 3a4eTHBIX eIMHMIL / BCETO YacoB 3/108

2.2. PacnpezneneHue 4acos 110 epuoaaM o0ydeHus

O01ee KOJIHYIECTBO YaCOB
o = caMOCTOA-
dopma =Y 9 .
= o JIeKIH- | Jlabopa- | MpaKTH- TeJbHOM dopma
o0y4eHus & = BCero
3 OHHBIX | TOPHBIX | YeCKHX padoThI+ KOHTPOJIs
KOHTAKTHAaA

OuHas 2 3 26 13 69 108 JK3aMeH
3aouyHasg 2 4 4 2 102 108 SK3aM€EH

3. HEJN JINCHUTTJIMHBI

Cohopmuposams y cmyoenmoe cucmemy 3HAHUU U NOHAMUL DU3UKU AOPOHO8, KOMOpAs
eéxooum 6 cocmas Cmanoapmuou Moodenu uacmuy. O630p BadXdCHEUWUX NOLONCEHUL U
AKMyanbHulX NpoONeM CO8PeMeHHOU (HU3UKU BbICOKUX OIHepeUull, Ha NpoGepKy U peuieHue
KOMOpbIX Hayelenvl meKywue u niaHupyemvle Ha Oyoyujee usmepumenvbHvle U HOUCKOBbIE
akcnepumenmsl.  Paccmompenue — cogpemeHHbIX — NOOX0008 K MeEOpemuyeckomy U
IKCNEPUMEHMATLHOMY USYYEHUIO CUTbHBIX 83AUMOOEUCMBULL.

Jamv npeocmaenenue 0 co8pemMeHHOM COCMOAHUU Meopuu 8 (hu3uKe 71eMeHmapHbIX
yacmuy U UX 63aUMOOEUCMBULl, 4MO Npeonoidzaem CUCMeMAmuyecKutl 0030p Kpyea
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IKCNEPUMEHMANbHBIX (DAKMOS, KOMopble HAULIU YCMOSA8UIeecs: meopemuyeckoe 00vscHeHue, U
Gaxmos, 01 KOMOpLIX 00vACHeHUe JauUb0 He HAlOeHo, AUO0 HAXOOUMCS 34 PAMKAMU
CYWecCmayIowmux SblUUCIUMENbHbIX Memo0os. Kpome mozo, dams 0030p mex 2unomemuyeckux
meoputi, KOmopwvle, B03MOJICHO, NO360IAM  pA3pPeuums  MPYOHOCMU  CILOJCUBUENCS K
Hacmosiwemy pemMeHu CMaHoapmuou mooenu. JJams npedcmagienue 0 Memooax KeaHmoeou
meopuu nois, KOmopasi A6Isemcsi YHOAMEHMOM 8 Mmeopuu QU3UKU MUKPOMUPA, A MaKdice

meopuu cumMmempuu siemeHmapHulx yacmuy. O3makomMumes ¢ cyujecmsyrouer — cxemot
9eMEeHMAaPHBIX yacmuy u OCHOBHBIMU HanpaeneHusmu nonyyeHus HOBbIX
IKCNEPUMEHMATIbHBIX  OAHHBIX 8  u3uKke GblcOKUX dHepeuti. Paccmompemv — mexHuky

0emeKmuposanus U UOeHMuuUKayuu yYacmuy 6 pasiuiuHblX OUana3oHax SHepeuu, nposecmu
aHanuz axmopos, OnpeoenArouUx MoOYHOCMb USMEPEHUL U O0CMOBEPHOCMb De3YIbMamos.

4. KOMIIETEHIIUA OBYYAIOHIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS KOMIIOHEHTA OBPA3OBATEJBHOM ITPOT'PAMMBI, UX
NHANKATOPBI U IINTAHUPYEMBIE PE3YJ/IbTATBI OBYUEHUSA

Komnerennun Nuaukaropsl PesynbTathl 00yyeHusi
[TK-3 Cnocoben [1K-3.6 Criocoben [IK-3.6.1 Ymeer craBuTh M pelaTh
oTIpeneniTh chepy HCII0JIb30BaTh HCCIIEI0BATEIbCKUE 3a/1a4u B

NPUMCHCHHS
pe3yabTaTOB HAYYHO-
UCCIIEIOBATEIbCKIX
pabor

TEOPETUYECCKHE U
NPAaKTUYCCKUE 3HAHUS
JUTS IOCTAaHOBKH U
pelLicHHs
UCCIIEIOBATEIIbCKIX
3aj1a4 B MPEIMETHON
00J1aCTH B COOTBETCTBUU
¢ npoduaeM U ypoBHEM
oOydeHus u B o0macTu
o0Opa3oBaHMsl.

IpeJIMETHOH 00JacTH B COOTBETCTBUH
¢ mpo¢uieM 1 ypoBHEM OOydYEHUS U B
obsactu 00pa3oBaHUsI.

[1K-3.6.2 VYmeer aHanu3upoBath U
OPUMEHATh  PE3YJIbTaThl  HAayYHBIX
UCCIIeJOBAaHUH npu peuIeHun
KOHKPETHBIX MCCIIEIOBATEIBCKUX
3ajad.

ITK-3.7 Cniocoben
IIPOEKTUPOBATh pabouue
porpaMMbl y4eOHbIX
npeaMeToB «Pu3nKa»

IIK-3.7.1 VYmeer aHanu3upoBaTtbh H
CUCTEMATU3UPOBATh pe3yNbTaThl
Hay4YHbIX MCCJIEOBaHUN B 00JIACTH
(GU3HUKHN BBICOKUX SHEPTUH.

(OTHenpHBIX [IK-3.7.2 VYmMeer: BeCcTH TIOUCK U

CIEeUATTU3UPOBAHHBIX aHaIN3 Hay4YHOU uHpopmanuu;

pa3zenoR). OCYILIECTBIISITh TUIaKTHYECKYIO
00paboOTKy M aJanTalyio HayYHBIX
TEKCTOB B LIENsAX MX INEpeBoja B
yueOHbIe MaTepUaJIbl.

5. IMPOT'PAMMA JUCHUITIINHBI

Ha3Banue TeMbl

\ Kpartkoe conep:xanue TeMbl (BOIPOCHI TEMbI)

Pa3zpean 1.

1. Pannuii nepuoa Qpusuku

SJICMCHTAPHBIX YaCTHUII.

1.1. DnexTpoH, NpoToH, PoToH. OKpPHITHE HEUTPOHA.
1.2. Monens aromHoro sigpa ['eiizendepra-lMBaneHko.
1.3. Hyk1OH—HYKJIOHHBIE B3aHMO/ICHCTBHSI.

1.4. Me3onnas teopust KOxaBbl.

1.5. KBaHTBI CHUILHOT'O B3aMMOIEHCTBHUS.

1.6. IInoHBI ¥ KX OCHOBHBIE CBOMCTBA.
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1.7. HeiitpanbHbIe T-ME30HBI.

1.8. AHOManbHBIC MATHUTHBIE MOMEHTBI TPOTOHA U HEUTPOHA.

1.9. M1ooHbL.

1.10. OcoOeHHOCTH B3aMMOJICUCTBUS T-ME30HOB U [L-ME30HOB C
AIpaMH.

1.11. JIByXM€30HHBIE TEOPHUH.

1.12. OTkpbITHE 3apskeHHBIX T-Me3oHOB (ITayam). Otkpeitne 7°-
ME30HOB.

1.13. ®usnka KOCMHUYECKHUX JTyUeH.

2. Ilpoueccs
B3aUMO/ICHCTBHSI.

CHJIBHOT'O

2.1. CroiicTBa IIEPHBIX CHUIIL.

2.2. IlpuHuumnbel  3apsO0BOM  CHMMETPHUHM W 3apsJIOBOM
HE3aBUCHMOCTH.

2.3. IloHsTHE O U30CTIMHE U U301y0JIeTEe HYKJIOHA.

2.4. ITpuHIUN U30TONMTUYHOW WHBAPUAHTHOCTHU SAEPHBIX CHIL

2.5. Bekrtop cocrosinus HykiioHa. O6001meHHbi mpunnmmn [laymu.
2.6. M30Tonmueckue MyJabTHUILIETH HYKJIOHOB U TT-ME30HOB.

2.7. W3otommueckas (3apsoBas) HWHBAPHAHTHOCTh CHIIBLHOTO
B3aUMO/JICUCTBUA.

2.8. Omneparop u3ocnuna. SU(2)- u SU(3)-cummeTpun, MaTpHIlbI
[Taynu u I'emur-ManHa.

2.9. WMsocnuH cuctembl uactull. [lpaBuna cymmupoBaHUS
n30CTMHOB, KO3 duuuenTs! Kiebma—I oprona.

2.10. M3ocniuH cCHUCTEMBI IBYX HYKJIOHOB M CUCTEMbl IMMOH—HYKIIOH.
[Tporecchl MMOH—HYKIOHHOTO PACCESTHHUS.

2.11. baproHHOe 4uClo. 3aKOH COXpaHEHHUs: OApUOHHOTO YHCTIA.
2.12. CtabunbpHOCTH PoTOHA. [[MOH—HYKIOHHBIE U TMOH—TTHOHHBIE
PE30HAHCHI.

2.13. V-(ctpannsie) wactumsl: Me3ousl K, K*, K=; runmeponsr A°,
¥EX0 = B u Q.

2.14. CtpaHHOCTh. 3aKOH COXPAaHEHHUS! CTPAHHOCTH B CHUJIBHBIX H
AJIEKTPOMAarHUTHBIX Ipolieccax.

2.15. T'unepsapsin. [Ipasmno Hakano-Hummmpkumer-1 enn-ManHa.

3. JloxkanbHasa
KaJTMOpOBOYHAas
WHBApUAHTHOCTD.

3.1. KamubpoBounbie monsa. (['mobampHBIe KaTMOpPOBOUYHBIC
TIPEBPAICHHS.

3.2. lHBapUaHTHOCTh OTHOCHUTEIHHO TII00ANBHBIX KaTHOPOBOUHBIX
NPBpAIEHUH U 3aKOHBI COXPAHEHUSI.

3.3. 3aKOoHBI COXpaHEHHUs SJIEKTPUYECKOTo 3apsaa U OapuOHHOTO
qrcoa.

3.4. CTabUIBHOCTB 3JIEKTPOHA U MTPOTOHA.

3.5. JlokanpHas U(1)-mHBapuaHTHOCTH JUPAKOBCKOTO TIOJIS.

3.6. DnexkTpoMarHUTHOE TMOJ€ KaK KaluOpOBOUYHOE BEKTOPHOE
0e3maccoBoe Moie.

3.7. I'pynna SU(2) npeBparieHuii 1 kaauOpoBouHoe mose SIHra-
Munca.

3.8. TeH30p HaNpsHKEHHOCTH M JIAarpaHKHaH CBOOOJHOTO OIS
Sura-Mwinca, ypaBHeHue JBuxkeHHs. OO0oOmieHue Ha ciydait
rpynnsl SU(3).
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4. CocTaBHBIE
aJIPOHOB.

MOJEIH

4.1. Monens @epmu-SHra.

4.2. Mopens Cakarel: BbIOOpP (YyHIAMEHTAIbHBIX  YACTHII,
dbopMyIupoOBaHME B paMKax TEOPUHM TPEXMEPHOH YHUTAPHOU
CUMMETpPUH, TICEBIOCKAISPHBIA OKTET U CHHIJIET ME30HOB,
BEKTOPHBIH OKTET M CHHIJIET ME30HOB, IpobjeMa OapHOHHBIX
COCTOSIHHUI.

4.3. BocemMuuactuuHblii 1yTh. Mogens ['emn-Manna—Heemana.
CynepMyJIbTUILIETHI.

4.4, Twunore3a yHHTapHOH CHMMETpUU. MaccoBbie (GOPMYIIBI
Oxky0o0-I'esi-ManHna.

5. KBanToBasa
XPOMOJMHAMUKA.

5.1. KBapku. KBaHTOBBIE UnClIa KBAPKOB.

5.2. TpexkBapkoBas wmonenb I emr-Manna-1[Beiira: OKTeTH U
CHHIJIETHl ME30HOB; JAE€KYIUIEThl, OKTEThl M CUHIJIETHI OApUOHOB.

5.3. TppexkBapkoBas MoJielb ¢ yaeToM cirHa. Moaens SU(6).

5.4. MarautHble MOMeHTBI O6aprnoHOB. CTaTHCTHKA KBAapKOB (XaH—
Ham0y,  ®poitnn,  Musmoro,  boronto6oB—CtpyMuHCKHI—
TaBxenumaze).

5.5. Apomars! u usera kBapkoB. Cummerpust SU(3). (I'emn-ManH—
O®puru—JleiTBaiinep, BaitnOepr). Me3oHHbBIe U OapHOHHBIC
COCTOSIHUS KaK 11BeTOBble cuHIJIEeThl rpynnbl SU(3)c.

5.6. Tsoxensle kBapku. YapMupoBaHHBIM KBapk: runoresa [nemoy—
WNnmonynoca—Maiiansl, oTkpeiTie J/¥—dactunel (Tunr, Puxrep),
yapmonuit, moaens SU(4), wapmupoBannbie vactuiibl (D— u F-
ME30HbI, 0APUOHBI).

5.7. KpacuBblii KBapkK: OTKpbITHE wHrcHiIoH—JacTull (Jlegepman),
OBIOTHOHUH, KPACUBBIC YACTHIIBI.

5.8. Tom (MCTUHHBIN) KBapK.

5.9. OKCrepuMEHTaJIbHbIE CBUJICTEIIBCTBA Ha IIOJIb3Y
CYLIECTBOBaHMsI KBApKOB: UCCIIEI0OBAHMS IPH IITyOOKOM HEYNpPyroM
paccessHUM AIIEKTPOHOB HYKJIOHAMH, TAPTOHBI U MMAPTOHHAST MOZEITh
(Deiinman), pacmag  m°-ME30HOB, TIPOLECCHl  AHHMTMISIIHH
AJIEKTPOHOB U MTO3UTPOHOB B aJIpOHBI, ITporeccsl [pemna—SHra.
5.10. ToxoBble u OJOKOBBIE KBapku. JlarpaHkuan CBOOOJHBIX
TOKOBBIX KBapKOB.

5.11. MHBapnaHTHOCTH OTHOCHUTEJILHO r7100aIbHBIX
KamuOpoBouHBIX IpeBpamieHuid rpynnsl SU(3)c, 3aKOH COXpaHEHUs
I[BETOBOTO 3apsija.

5.12. VlHBapHaHTHOCTh OTHOCUTENIFHO JIOKAJIhHBIX KaTHOPOBOUHBIX
npespariennii rpynnsl SU(3).: HeabeneBbl KanMOPOBOYHBIE OIS,
CaMO/ICHICTBHE, KBAHTHI KAJMOPOBOYHBIX TIOJEH, XapaKTEPUCTUKU
TIII0OHOB. JlarpanxuaH KBaHTOBOM XPOMOJIMHAMUKH.

5.13. Tlomarme 00 acMMOTOTHYHOW CBOOOJAE W KOH(pAHMEHT
KBapKOB. JIByX— M TPEXTOKOBBIE IPOIIECCHI.

Pasznen 2.

6. [Ipoueccol
B3alMOJICUCTBUSL.

ciraboro

6.1. Monenu KOHTaKTHOTO THIA. beTa-pacraa aTOMHBIX SIep, THITBI
Oera-pacnazoB. OcoOEHHOCTH SHEPreTHYecKoro crekrpa Oeta-
AIIEKTPOHOB, HHTEPIIPETAIINH.

6.2. Heifrpunnas runoresa [aymnu.

6.3. DJEeKTpOHHBIE HEUTPUHO ¥ aHTHHEHTPUHO: OCHOBHBIE
XapaKTepUCTUKH, TPYJHOCTH SKCIEPUMEHTAJIBHOM pPErucTpanu,
Henpsimble (Jleiimynckuid, Annen) u npsimele (Koysn, Paiinec)
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AKCIIEPUMEHTAJIbHBIE [TOKa3aTeNbCTBA CyllecTBOBaHUA. OTiunuune
HEUTPUHO OT aHTMHEUTPUHO, HKCIIEPUMEHTAIbHOE MOATBEPKICHUE
(deBuc). DxcnepuMeHTanbHbIE J0Ka3aTeNbCTBA CYIIECTBOBAHUS
HeiTpuHo (KoyaH, Paitnec).

6.4. Omnepamusi TPOCTPAaHCTBEHHOW HWHBepcuu. CumMmeTpus
OTHOCHUTEJIBHO OIEpaluyu IpOoCTpaHCTBEHHON MHBepcuu. [lapHOCTS.
BHyTpeHHsi1 MapHOCTh 3JIeMeHTapHbIX 4actull ($OTOH, JEUTpPOH,
- wu 7w-mesonnl). (1-0) Ilpo6nema. Hapymienme 3akoHa
COXpaHEHHUS POCTPAHCTBEHHOM MapHOCTHU B Ccl1abbIX
B3auMoieicTBusax. OnsiT By.

6.5. ®epmuOHBI C HYJIEBOH Maccoil. YpaBHeHHE Beiins, cBoiicTBa
peLICHU.

6.6. Omepatop cnupanbHOCTU. CHHUPaNbHOCTH KakK KBaHTOBOE
yucyo. CnupanbHOCTH pelleHni ypaBHeHus Beiins.

6.7. Teopust nByXKOMHOHEHTHoro HedTpuHo (Jlanmay, JIu, SHr,
Canam).  JleBOBUHTOBBIE =~ HEWTPUHO U INPABOBUHTOBBIE
AHTUHEUTPUHO. DKCIIEPUMEHTAJIbHOE OIpe/ieJieHHE CHUPATbHOCTH
HeiTpuHo (I'onpaxabep).

6.8. MrooHHbIE HEHUTPUHO U AHTHHEUTPUHO. DKCHEPUMEHTAIbHOE
MOATBEPIKICHNE Pa3HULIBI MEXY Ve U Vy (Jlenepman, [lBapir).

6.9. t-menToH W T-HEWTpUHO. JlemTOHHBIE 3apsAnbpl. 3aKOH
COXpaHEeHHs JISNTOHHOTO 3apsiaa. [Ipobiema COTHEYHBIX HEUTPHUHO.
I'unoreza 0 HEUTPUHHOM OCLMIUISALIAM.

6.10. Yereipexdepmuonnas teopust @epMu: OCHOBHBIC MTOJIOKCHHSI,
MOCTPOCHUE JIarpaH)KMaHa B3aUMOJICUCTBUS KOHTAaKTHOTO THIIA,
3apsOKEHHbIE clla0dble  TOKM, V—V—BapuaHT B3aUMOJEUCTBUA,
HENEPEeHOPMUPOBAHHOCTb.

6.11. TpancdopmanmonHsle cBoOiicTBa ypaBHeHUs Jlupaka W
OunuHeiiHble MHBapuaHThl. Hapymienue mapHoctd u V-A ¢opma
cr1aboro B3aUMOJACUCTBHUA. 3apsbKeHHbIE clia0ble TOkH. Ciadbie
pacmajibl CTpaHHBIX YaCTHII.

6.12. Tlonstme o cmemmBaHUM cocTossHUE. Yrom Kabub6o.
Marpuna KobGasmm—Macakassl. [IpoOiemMa HeHTpanbHBIX Cla0bIX
TOKOB, UX OTKPBITHE.

6.13. 3apsnosoe cipspkenue. CP- u CPT-uHBapuaHTHOCTB.

7. CIIOHTaHHOE HapyllEeHUE
CUMMETPUH.

7.1. ToynncToHoBcKHE OO30HBI.

7.2. Mexanu3Mm Xurrca reHepariy Macc 4acTull.

7.3. CrnoHTaHHOE€ HapylIEHHE JIOKAUIBHOW  KalMOpPOBOYHOM
cummetpuu SU(2).

7.4. MaccuBHble nosig Sara-Mmuica.

8. CrangmapTHass MOJEIb
Baitn6epra—Canama.

8.1. Monens Baitn6epra—Canama.

9. MeToasbl
JIETEKTUPOBAHUS YACTHII.

9.1. CUHHTHUISIIMOHHEIE CUETUNKH.

9.2. [TonynpoBOAHUKOBBIE IETEKTOPHI.

9.3. IToporoseie u qudHepeHITHATEHBIC YePSHKOBCKUE CUETUNKH.
9.4. JleTeKTOpHI MEPEXOAHOTO U3ITYUCHHUS.

9.5. DirlekTpOMarHUTHBIC U aJIPOHHBIC KAIOPUMETPHI.

9.6. IIpomopuuoHansHbIe, Ipe(PoBbBIE W BPEMS-IPOCKIIHOHHBIC
KaMephbl.

10. UccienoBaTeabckue
MpOrpamMMbl HACTOSIIETO U

10.1. Hexoropsle mporpaMMmbl: NPUPOAA CIHMHA  aJpPOHOB
(monsipu3allMOHHBIE U3MEPEHUS ), TOUCK IK30TUYECKUX COCTOSHUM —
1J11000JI0B, IEHTAKBAPKOB U JP.
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Ommkaiiiero Oymymiero.

10.2. MccnenoBanue TUIOTHON U BO30YXAEHHOHN apOHHON MaTepuu
(KBapK-TJIIOOHHAS IJI1a3Ma U JIp. ).
10.3. dusuka HEUTpUHO, MOUCK F(PPEKTOB(YACTHI]) 3a MpeaeIaMu
CTaHIAPTHOU MOJIEIIH.

10.4. JIeWicTByrOIME YCKOPUTEIM M WX  XapaKTCPUCTHKH.
Yckoputenu Onmxkaifiero 0y yniero.
6. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHbI
6.1. ®opma oOyueHust — 04Has1, Kypc — 2, ceMecTp — 3
KosimuecTBO yacos
HanMeHoBaHusi pa3aejioB U TeM Jlekn. | Jlaoop. | IIpakt. | CPC+ | Bceero
KOHT
Paznean 1.
1. Pannuii meprosa GU3NKHU IeMEHTAPHBIX 2 6 8
YaCTHII.
2. IIporeccrl CHIBLHOTO B3aUMOACHCTBUS. 3 2 7 12
3. JlokanpHas KaTMOPOBOYHASI MHBAPHAHTHOCTb. 3 7 10
4. CocTaBHBIC MOJICIIN ATPOHOB. 2 2 7 11
5. KBaHTOBast XpOMOTMHAMHKA. 3 3 7 13
Pazpnea 2.
6. [Iporiecchl ¢1aboro B3auMoICHCTBHSL. 2 2 7 11
7. CnHOHTaHHOE HapylIeHHE CHMMETPUHU. 3 7 10
8. CranmaprtHast Mosienb BaiitnOepra—Canama. 3 2 7 12
9. MeTobl AeTEeKTUPOBAHHS YaCTHII. 3 2 7 12
10. UccaenoBarenbCKue MpOrpaMMbl HACTOSIILIETO 2 7 9
1 OJvpKalIero Oyymero.
HUTOI'O 3A CEMECTP 26 13 69 108
6.2. ®opma oOyueHus — 3a04Has, Kypc — 2, cemecTp — 4
KoaunuyecTBo 4acoB
HanMeHoBaHuUs pa3aesioB U TeM Jlekn. | Jlaoop. | IIpaxt. | CPC+ | Bceero
KOHT
Pazpnea 1.
1. PanHuii neprol GU3NKH IIEMEHTAPHBIX 0.4 12 12,4
YacTHII.
2. Iporieccsl CMIILHOTO B3aMMOJICHCTBHSI. 0,4 0,3 10 10,7
3. JlokanpHas KaTMOPOBOYHAS MHBAPUAHTHOCTb. 0,4 10 10,4
4. CocTaBHBIE MOJEIIH aJPOHOB. 0,4 0,3 10 10,7
5. KBaHTOBast XpOMOJIMHAMHUKA. 0,4 0,4 10 10,8
Paznen 2.
6. IIporeccrl caboro B3auMoJIeHCTBHSL. 0,4 0,3 10 10,7
7. CIOHTaHHO€ HapylIeHHE CUMMETPHH. 0,4 10 10,4
8. CranmapTHast Mozieib BaitnOepra—Canama. 0,4 0,3 10 10,7
9. MeTo/ibl ICTEKTUPOBAHUS YACTHII, 0,4 0,4 10 10,8
10. HCCH?JIOB&TCHBCKI/IC MIPOTPaMMBI HACTOSITIIETO 0.4 10 10,4
u OnKaiero Oy ymero.
HUTOI'O 3A CEMECTP 4 2 102 108




7.

N
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10.
11.
12.
13.

14.
15.

16.

17.
18.
19.
20.

21.
22.
23.
24,

25.

26.
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OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTALIUA

7.1.  KoHTpoJibHBIE€ BONPOCHI

Pasznea 1
Habmronenue u peructpaiius sneMeHTapHbIx yactull. Kinaccudukanus meronos. [Ipubopsr.
OKCHepUMEHTAJIbHOE UCCIIE0BaHUE YacTull. Pe3oHaHChI.
[IpousBoacTBO dYacThll B H3KcHepuMeHTax. Yckopurtenu. Knaccudukamus. MomHOCTH
COBPEMEHHBIX YCKOPUTEIIECH.
Antnyactunsl.  Onpenenenue. CoiictBa. Ilpumepsl. AnTuBemectBo. OnpeneneHue
VUCTUHHO HEUTPAJIILHON YACTHIIBI.
Knaccudukanust s3nmeMeHTapHbIX 9acTHIl. JIenToHs! (moapoOHO).
AJIpOHBIL: onpesieieHne, CBOMCTBA, KBapKOBOE cTpoeHHE. CBONCTBA KBAPKOB.
N3oronnyeckas cummerpust. CyrnepMyJIbTUILIETHI.
M3oronuyecknuii CHMH M HW30MYJBTHUIUICTHl. bapHOHHBIA OKTeT. ME30HHBIM HOHET.
Bo30y>xneHnbie cocTosiHIS 0apHOHOB (CPAaBHUTH OKTET U ACKYILJIET).
Kakomy ¢akty ¢puszndeckn cOOTBETCTBYET H30TONMMYECKasi MHBapuaHTHOCTH? C 4eM CBsi3aHa
BBICOKAsl CTEIIEHb CUMMETPUUYHOCTH U30TONMYECKUX MYJIbTHUILIIETOB?
OyHIaMEeHTAIbHBIE B3auMOJIeUCcTBHs. Onucarh KaXIbIi BUJ B3aUMOJACHCTBUS, CPABHUTH 10
MHTeHCUBHOCTHU. Kitacc yacTuIl — mepeHOCUMKOB B3aUMOICUCTBUSI.
Knaccudukanus snementapusix vactur, B CtangapTHod mojenu. Teopun oObeauMHEHUS
B3aUMOJICHUCTBUIA.
DJeKTpOMarHuTHOE B3auMoJieiicTBre. [loHsATHE 3IIeKTPOCIaboro B3auMOICHCTBUSI.
OcoGenHoctu ciadoro B3aumoiencTBus. [lepenocunku B3auMoIeHCTBUSI.
CunpHoe B3anmoaelicTeue. Teopun Bennkoro oobequHeHus.
XapakTepHble BpeMmMeHa (¢yHIaMEHTAIbHBIX B3auMoJeicTBUH. B kadecTBe mpumepa
OIIpe/IeNUTh, KaKKe BUJIbI B3AaMMOEHCTBHS OTBETCTBEHHEI 32 pacnansl: 1)A” — p + 1 (Bpems
KI3HM 6apuoHa A™: ta. = 6-1072% ¢); 2K »pt + vyu; 3n >y + v (KY, mun — Me30HEI).
O6ocHoBaTh. BrinonHeHne Kakux 3aKOHOB COXpaHEHHUSI HEOOXOAMMO MTPOBEPUTH MPH 3aIUCH
ATUX pacCMagoB (KOHKPETHO JIJIsl KAKJIOTO cirydasi)?
ChopmynupoBaTh 3aKOH COXpaHEHHMs CTPAaHHOCTH. B Kakux B3aUMOAEHCTBUSX OH
CIpaBeUINB, ¢ KakuM (u3nueckuM oObeKTOM cBsi3aH? Ha ocHOBe 3TOro 3akoHa 3amucarhb
HEJIOCTAIONIYI0 YacTHIly B pacmane Q ~-Gapuona Q- — Z %+ X, ecrin Gapuon = ° umeer
maccy 1315 M5B, crpanHocTs S = —2 M HyneBo#l anekTpuueckuil 3apsii. Macca Q-
Oapuona paBHa 1672 M»aB, ctpanHOCTh S = -3, anekTpuueckuii 3apsg Q = —1.
bapuoHHbI 3apsn. DnekTpuueckui 3apsia. M3ocnuH.
Jlenrronsbl. JlenTOHHBIN 3aps.
[Tonsitue ctpanHoCTH. CTpaHHBIE YaCTHUILBI.
3aKOHbBI COXPAHEHHUS JIENTOHHOTO U OApMOHHOTO 3aps0B, CTpaHHOCTU. B kauecTBe npumepa
OTIPENIeNIUTh, UCXO/IS U3 3aKOHOB COXPAaHEHMsI KOJIMUYECTBA JIENITOHOB pa3IuyHoro tuna Le, Ly
, L =, Kakoit u3 pacnasoB MIOOHa Oy/IeT UMETh MECTO: L~ —> € +vy WM U —> € + ve+
Vi
Knaccudukanus 3aKoHOB coxpaHeHHs B (DU3HMKE 3JIEMEHTapHbIX YacTHIl. AJITUTHBHBIE
3aKOHbI cCOXpaHeHus. CUMMETpUH, JIeXkKaIlKue B UX OCHOBE.
CuMMeTpHs IpOCTPaHCTBA-BPEMEHHU.
KanuGpoBouHast cumMmmeTpHsl.
Buytpennss cummerpusi udactui. M3ocrnmuoBas cummerpust SU(2). Cummerpus SU(3)
M30CIMHA U THIep3apsaia.
MynbTUIUITMKaTUBHBIE 3aKOHBI coxpaHeHus. CuMMeTpuH, Jexanie B uX ocHoBe. O6mue u
YaCTHBIE 3aKOHBI COXPaHEHHs B (PM3MKE AIIEMEHTAapHbBIX 4yacTHll. HecoxpaHeHue 4eTHOCTH B
CJIa0BIX B3aUMOIEHCTBHUSIX.
OHepreTuka peakuuil 4yacTul]. DHEpreTUKa pacnaioB 4acTHlLl.
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VYupyroe u Heynpyroe paccesinue. Ceuenne paccesHuss. OqHOKaHAIBHOE U MHOTOKaHAJIBHOE
paccesiHue.

Kocmuueckue nyun. lllupokue armochepHbie TUBHU.
KunemaTtuka yactuu. Macca gacruu.

PenstuBuctckas teopus Jupaka. 4acTHIBI cO ciuHOM 1/2.
[TonsTHe Pusnueckoro Bakyyma.

Poxxnenne n yunuroxxenue yactull. Jluarpammel OeliHMaHa.
[TonsiTrie U30TOMMYECKOTO ciHA. HyKIIOHHBIH Ty0eT.
[TronnsIi TpumieT. 30MynbTUILIETH aIPOHOB.

[TonsiTHEe KaMUOPOBOYHBIX OO30HOB.

Pa3zmen 2

bera-pacnian snep. Pacnian npoToHa n HEUTpOHA.

Teopus ®epmu c1aboro B3auMOCHCTBUSA.

Yetsipe pepmuonHbIe tuarpammbl DeitHMana a1t c1aboro B3auMOICHCTBHSL.
AJZIpOHHBIN Y JIEITOHHBIA TOKH.

Iepenocunku cnaboro B3aumoneiictaus W* | Z°—6030mH51.
Hapymienue yeTHOCTH B Cl1a0bIX peakLusX.

Teopus sinepubix cuil FOkaBbl.

AHOMaJbHbIE MAaTHUTHBIC MOMEHTHI POTOHA U HEUTPOHA.
['myGoko Heynpyrue mpouecchl. OobsacHeHue.

Mopnenu anponoB ®epmu, Cakarsl.

KBapkoBasi MozieJib aJpOHOB.

[{BeToBOE B3auMoericTBrE. [ TFOOHBI.

KBanTOBast XpoMOAMHAMUKA.

KBapkoBble 1uarpammel.

Oco0eHHOCTH IIBETOBOTO B3aMMOICHCTBUSI.

Cymnocts CtanaaptHoit Monenu.

7.2. TeMbl NHCbLMEHHBIX Pa0OT (THUIBI 32/1a4)
KoHTposbHbIe paboThI 10 IPAKTUKE TEMAM:

— Ilporecchl CHIBHOTO B3aUMOICHCTBHUS.

— JlokanpHas kanMOpPOBOYHAS MHBAPHUAHTHOCTD.

— CocraBHbIE MOJIEIH aJPOHOB.

— KsauroBas XpoOMOAHHaAMHUKa.

— Ilponeccsl ciaboro B3auMoIeHCTBUS.

— CrHoHTaHHOE HApyIIEHUE CHMMETPHH.

— Mogens Baitn6epra—Canama.

- MeTOI[BI ACTCKTUPOBAHUA YaCTUII.
KonTponpHas paboTa MO MPOBEpKE TEOPETHUYSCKUX 3HAHMA — IO BCEM TEeMaM, C

HCIIOJIb30BAHUECM YKA3aHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.

7.3.  O0pa3sen coaep:kaHusi IK3aMeHAIHOHHOT0 OWJieTa (MPH HAJIMYHM IK3aMeHA

1o AMCHUIJINHE)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Awntmuactunel.  Omnpenenenue.  CBoiictBa.  [Ipumepsl.  AHTHBEIIECTBO.
OrnpeneneHre UCTUHHO HEUTPAIbHON YaCTHIIBL.
2. DKCIIepHUMEHTAIIbHOE UCCIIeIOBAaHNE YaCTHII. P€30HAHCHI.

3. BwIOpaTh pa3pelieHHYH peakiuio W OO0OCHOBaTh BBIOOP, WCIONB3YysS 3aKOHBI

—0
coxpanenns: P+N—>zt+7°, p+p—o p+n+K +K .
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B cnydae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIB30BAHHUEM 3JIEKTPOHHOTO OOY4YEeHUsS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHue OueTa MOKET OTIHYAThCS OT

IMPUBCACHHOI'O.

8. PACHIPEJEJIEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OO6miast olleHKa 3HAaHWK OOYYaIOIIUXCs MO JUCHUIUIMHE TpoBoautTes 1o 100-6amibHOoM
IIKAJIE€ HUCXOJs M3 MAaKCUMyMa, MPHUBEACHHOTO B Tabimie Huxke. OpraHu3alioHHO-ydeOHas
paboTa B ayAUTOPUHU OIICHUBACTCS HAa OCHOBE TAKHUX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIMIOJIHEHUE JOMAIHUX 3aJaHUM, aKTUBHOCTH BO BpeMs
MIPOBECHUS JICKITMOHHBIX M TPAKTUYECKHX 3aHATHH (ydacThe B OOCYKIEHHHM TEKYIIETro
MPOMICHHOT'0 MaTepuaa, pereHue 3a1ad u T.11.).

)51

8.1. ®opma oOyuenus — ounas, Cemectp 3
Homepa pa3zaenos Buawpi pador Makenmannnoe
KOJIHYeCTBO 0AJJIOB
Opranu3zaimoHHO-y4eOHast paboTa B ayTUTOPUHI 5
CamocrosTenpHast padoTa 5
1,2 KoHTponbHBIE pabOTHI IO MPAKTHKE 20
KoHTposbHas paboTa Mo TeOpeTHYECKOMY 30
Marepuaty
UTOro 60
JK3aMeH 40
QO0muii uToT 32 CEMeCTp 100
8.2.  ®opma obyuenus — 3aounas, Cemectp 4
Homepa pasaenos Bunsi padot MaxkcnmaibHoe
KOJIHYeCTBO 0AJJIOB
Opranu3aiioHHO-y4e0Hast paboTa B ayJJUTOPUH S)
CamocrosTenpHast paboTta 5
1,2 KonTponbsHbIe pabOTHI IO IPAaKTHKE 20
KoHTposbHas paboTa o TEOpEeTHYECKOMY 30
MaTepHuaity
nToro 60
IK3aMeH 40
OO0wmmii uTor 32 cemMecTp 100

CooTBeTCTBHE 0AIIIOB OILICHKC

Onenka mo nATHOAILHOM IIKaJIe
KoanuecTBO 0a/1710B v
w3 100 ECTS JK3aMeH, TP depeHINPOBAHHBIH 3aver
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoporo 3a4TEHO
70-74 D 3a4YTEHO
60-69 E YIOBJIETBOPUTEIIBHO aTTomo
35-59 FX HE 3a4TECHO

0-34 = HEY/IOBJIETBOPUTEIILHO e 3aUTeHo
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9. OBECIIEYHEHHME OBPA30OBATEJIbBHOI'O NTPOLUECCA JJIs JINL C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3I0POBbs 1 UHBAJINIOB

B xone peanuzanuu JUCHUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOIHUTEIbHbIE METOAbI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- ek Oo(QOpMIISIIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTa, JAOCTYIIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIIAETCS
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JeKIUH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B MHChMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— JeKIMu Oo(QOpMIISIIOTCS B BHUAE 3JIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCbMEHHBIE 3aJ[aHUs BBIITOJIHAIOTCS HA KOMIIBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMTOJIHSIOTCS B MHUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOOUMOCTH NPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH MJIsi IOATOTOBKH
OTBETA.

[Iponienypa  mpoBeAeHUST  NMPOMEXKYTOYHOH  aTTecTaluu  JIs  OOydarommxcs
YCTAQHAaBJIMBAaeTCSI C Y4€TOM HX HMHIMBUAYAJIBHBIX THCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomerxyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAaypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIOMYCKAeTcss C
UCTIOJIF30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHIA.

ObecneunBaercs AOCTYN K WH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUYEHHBIM HMIPUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) IUIsE 00YYarOIIUXCsl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOM Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHAJIbHO-TEXHUYECKOE OBECINEYEHHME YYEBHOT' O
MPOLIECCA

VYueOHble 3aHATUSA MPOBOIATCS B 4-M yueOHOM Kopryce (T. loHeuk, mp. TearpaibHbIH,
1. 13). lns npoBeieHUs JTEKIIMOHHBIX 3aHATHI TpeOyeTcs ayauTopusi, 000pyI0BaHHAs MEIOBOM
WIA MapKepHOH NOCKOH, MyJIbTHUMEIUMHBIA MPOEKTOP M dKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
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MeOenu Ui CTY/I€HTOB, pabouee MeCTO MpernoiaBaressi, BBIXoA B IHTepHET — MpOBOIHOM WK ¢
ucnonb3oBanuem Wi-Fi.

Jlnst  BBIMOJIHEHHWS — JabopaTopHbIX  paboT  TpeOyercs  J1abopatopuu €O
CHEeLMATU3UPOBAHHBIM  000pYIOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
1u(ppoBOro 00pazoBaHus: UMEET B HATMYUU OOJIBIIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYUKOB,
KOTOpbIE TMOJKJIIOYAIOTCS K HOYTOyKYy (IUTaHIIETY) M MO3BOJSIOT OCYIIECTBIATH CcOOp
SKCIIEPUMEHTANBHBIX JaHHBIX, TpaQUuecKuil aHalu3 JaHHBIX, pPEIICHHE MaTeMaTHYeCKHX
ypaBHEHUM, 00pabOTKY IKCIIEPUMEHTAIBHBIX TaHHBIX.

Jlis caMocCTOSITeNIbHOM pabOThl KCIIONIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayynoii OMOAMOTEKM YHUBEPCUTETa W JPYTUX SIIEKTPOHHBIX OMOMMOTEYHBIX 0a3 HaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MNPeJCTaBICHHOE B Y4eOHO-METOJUYECKOM KaOHHeTe
Kadeapsl oOmiel pu3nku U TuAakTuku pusuku (ayn. 220).

OOyuvaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
JTUCLUUIUIMHE, pa3MemieHHble Ha miaardgopme Moodle LleHTpa QuCTaHIIMOHHOTO OOpa3OBaHUS
®OI'BOY BO «loHI'Y». Ilpn u3ydeHUN AUCIUTLIMHBI MPUMEHSIOTCS YJIEKTPOHHOE OOY4YEeHHE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonmp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCSI TEKYIIMH KOHTPOJIb 3HAHMKW OOYYaIONMXCS HAa OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM paOOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. I".Keitn. CoBpemenHas ¢u3uka sneMeHTapHbIx yactui. M: Mup, 1990. — 360 c. — URL.:
https://www.twirpx.com/file/972518/ (mata o6pamenus: 01.01.2023) — Pexxum gocryma: B
CBOOOAHOM A0CTYyIIe. — TeKCT: AIeKTPOHHBIN.

2. A. 1. Axueszep, M.II.Pekano. buorpadus snemenrapusix yactuil. K: HaykoBa qymka,
1979. -264 c. — URL: https://www.twirpx.com/file/274503/ (mata obpamenus: 01.01.2023) —
Pexxum noctymna: B cBOOOIHOM JocTyme. — TeKCT: 31eKTPOHHBIM.

3. b.C. Nmxanos, .M. Kanutonos, H.I1. FOqun. Yactuuel u aToMHbIe siipa: Y4ueOHHUK
JUIST BY30B - 2-¢ wu3n.mchp.u jgom. - M.: HzmaremsctBo JIKU, 2007. - 584c. — URL:
https://www.twirpx.com/file/1701896/ (mata ob6pamenus: 01.01.2023) — Pexxum moctyma: B
CBOOOJIHOM J0CTyTEe. — TEKCT: JIEKTPOHHBIM.

4. C. M. bunenskuii Maccel, cMemmBanue u ocuuisiuuu Herpuno / YOH. — 2003. —
T. 173. — C. 1171—1186. — URL.: https://www.ufn.ru/ru/articles/2003/11/b/ (nata oOpamicHwus:
01.01.2023) — PexuM gocTtyma: B CBOOOJHOM HOCTYyIIE. — TEKCT: 3IEKTPOHHBIM.

11.2. JlononHMTENbHAs JIUTEpaTypa

5. N.®. T'mu30ypr Hepeménnsie npobnembl ¢yHnaMeHTanbHOM ¢(usuku (pyc.) //
Ycenexu ¢usnueckux Hayk. — 2009. — T. 179. — C. 525-529. - URL:
https://www.ufn.ru/ru/articles/2009/5/d/ (nara ob6parienus: 01.01.2023) — Pexxum jgoctyma: B
CBOOOJTHOM J0CTYyIE. — TeKCT: 3JeKTPOHHBIMH.

6. 10. I'. Kynenko HaOxroneHwe OCHMILIAIIMN MIOOHHBIX HEHTPHHO B JIJIEKTPOHHBIE
HeliTpuno B skcrepumente 12K // YOH. — 2013. — T. 183. — C. 1225-1230. — URL:
https://www.ufn.ru/ru/articles/2013/11/d/ (mara ob6paruenus: 01.01.2023) — Pexxum goctyma: B
CcBOOOJTHOM J0CTYyIE. — TEKCT: 3JeKTPOHHBIMH.

7. Library of CERN — URL: http://library.cern/services/loan (mara oOpaiueHus:
01.01.2023). — Pexxum pocTyna: Asi aBTOPH3HP. MOJIb30BaTeaeld — TeKCT : AJIeKTPOHHBIN.


https://www.twirpx.com/file/972518/
https://www.twirpx.com/file/274503/
https://www.twirpx.com/file/1701896/
https://www.ufn.ru/ru/articles/2003/11/b/
https://www.ufn.ru/ru/articles/2009/5/d/
https://www.ufn.ru/ru/articles/2013/11/d/
http://library.cern/services/loan
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12.  HHO®OPMAILUMNOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocyaapctBeHHas uHdopMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Peskum mocryma: cBoOOIHBIH, moAmKrcka. HeoOxomuma ycTaHOBKa IPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: Hay4nas snmekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ooOpamenus: 01.09.2023). — Pexkxum nmoctyma: ajisi aBTOPU30B.
MoJb30BaTeNeh. —TeKCT: 2IIEeKTPOHHBIH.

3. Hayunast snextponnass OubOnuoreka «KubOepJlenmHkay: caiit / Accoruanms
«OtkpbITas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: ANEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
noJib30Barenei. — TeKcT: AIeKTPOHHBIN.

S. IBC IOpaiit: snmexTpoHHas OuOnMMoTeYHast cucrema: caT. — Mocka, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyma: yisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEKCT: 2JIEKTPOHHBIMN.

6. J1eKTPOHHO-0ubMoTeuHast cuctema Joul'Y: caiit / ®I'BOY BO «/lonl 'V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

1. JJekTpoHHbI Katajsor Hayunoii 6ubmmoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: snekrponusiii / DBC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara ooOpamenusi: 01.09.2023). — Pexum gocTyma: TOHUCK CBOOOIHBIN, 3JIEKTPOHHbBIC
JIOKYMEHTBI — [ Itosbs3oBarene Jonl'y.

8. daexTponnblii apxuB JouIl'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponHbii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIIA.

13. ITPOI'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suuensust mporpammbl Dream Spark [uist BEICIINX yueOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD a5t cBOGOAHOTrO MPOrpaMMHOI0 00ECTIEUeHHUS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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