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PabGouass mporpamma gucturiuHbl «UW30paHHble TIaBbl (PU3NKH KOHJAEHCHPOBAHHOIO
COCTOSIHMS» JUIsl OOywaromuxcsi mo HamnpasieHuto noaroroBku 44.04.01 Ilemaroruueckoe
obpazoanue (I[Tpoduns: UnpopmaTrka B puzndeckom 06pa3oBaHNM), COCTaBICHA HA OCHOBAHUH
@DenepatbHOTO TOCYIAPCTBEHHOTO 00pa30oBAaTENbHOTO CTaHAApTa BBICIIEIO OOpa3oBaHUSA —
MarucTparypa mo HampabieHuro noarotoBku 44.04.01 Ilemarormyeckoe oOpa3oBaHme,
YTBEPKACHHOIO IIpHKa3zoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoii @enepanuu ot 22
deBpans 2018 r. Ne 126 (¢ wm3m. m pom.), [lopsaka opraHu3alid M OCYIIECTBICHUS
00pa3oBaTeNbHON JIEATEIILHOCTH 10 00pa30BaTEIbHBIM MPOTrpaMMaM BBICIIETO 00pa30BaHUS —
nporpaMMaMm OakajlaBpuaTta, IporpamMmaMm CIELUUalIWTeTa, MpOorpaMMaM MarucTparypsl,
YTBEP)KJICHHOTO MpHKa3oM MUHHUCTEPCTBA HAayKH U BbIcIIero oOpasoBanusi Poccuiickoii
®enepannn ot 06 anpens 2021 r. Ne 245 (¢ u3M. U 1011.), B COOTBETCTBUU C YUCOHBIM IUTAHOM,
yrBepkIeHHBIM Y4eHbM coBeToM PI'BOY BO «/loul'Y» mis nabopa 2025 rona.

Pa3zpaborunk:
JOLIEHT Kadeapbl o01Iel GU3nKu 1
TMIAKTAKA QU3HKH,

KaHJ. (pu3.-MatT. HayK A. B. besyc

CTapIINH MPenoiaBaTeNb KaQeapol
oOmieit pU3uKu U AUJAKTUKH PU3UKU 10.B. Imutpyk

Pabouas nporpamma ogoOpeHa Ha 3acenanuu kaheapsl oomeld GU3NKH U TUIAKTUKU (HU3UKA
[Iporokoin ot 31.03.2025 r. Ne 10.

3aBenyrouuii kadeapoit A. B. besyc
COI''TACOBAHO:

JlexaH pU3NKO-TEXHUYECKOTO

daxynbTeTa C. A. ®omenko
16.04.2025 .

YyebHo-MeToaAnuecKasi KOMUCCUS (PUBUKO-TEXHUYECKOTO (PaKyIbTeTa
IIporokoi ot 16.04.2025 1. Ne 4.
[Ipencenarens B. H. Korenko

PykoBoauTens OCHOBHOM
00pa3oBaTeNbHOI MPOTrPaMMBl,

KaHIuJaT (PU3NKO-MaTeMaTHYECKUX HayK A. B. bezyc

31.03.2025 r.
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1. MECTO JUCLIMITIJINHLI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMEI

1.1.TpeboBanus K mpeAaBapUTEIbHONW MOATOTOBKE OOYYAIOIIMXCS, MPEALIECTBYIOIINE U
COITYTCTBYIOIINE UCIUTLINHBI, HA KOTOPBIX OCHOBBIBACTCS M3yUCHHUE JTAHHOM:
MOJIyUEHHYI0 TIpU HW3YYEHMHM psga AUCHUIUIMH OakajaBpuara [0 HaIlpaBJICHUIO
noaroroBku 44.03.05 Ilenarorudeckoe oOpa3oBaHue.
Hnocmpannwiul 301K
Memoodonozus u Memoovl HAYYHBIX UCCIEO08AHUL
Cogpemennbie npodiemvl HAYKU U 0OPA308aHUS
1.2, JIMCIUTIIMHBI U IPAKTHKH, JJI1 KOTOPBIX OCBOCHUE TaHHOM JUCITUILTMHBI HEOOXOAMMO
KaK MpeIIecTBYIOIIee:
IIpouzeoocmeennasn npakmuka.: neoazo2udeckds NPaKmuKa
Ilpouzeoocmeennas  npakmuka:  mexHolo2u4ecKas  (NPOeKmHO-MexXHON0SULecKas)
npakmuxa
IIpouzeoocmeennasn npakmuxa: npeodoUnioMHas NPaKmuKa

2. OIIMCAHUME JUCLUIIIMHBI

2.1.006mas xapakTepucTUKa

HaunmeHoBaHue TIOKa3aTes 3HayeHue NoKa3ares

Ha3zBanue 00pa3oBaTenbHOM MPOrpaMMbl 44.04.01 IMenarornyeckoe oOpa3oBaHKe
(ITpouns: MndopmaTrka B puznyeckom
00pa3oBaHMM)

HIudp u Ha3BaHHE B COOTBETCTBHUHU C b1.B.O/1.1 1306panHsble ri1aBbl (HU3UKH

y4eOHBIM IJIAHOM KOHJICHCUPOBAHHOI'O COCTOSIHUSI

YacTth 00pa3zoBaTeabHON NPOrpaMMbl BapuaruHas yactb: BEIOOp By3a

KonmdecTBO 3aUeTHBIX €UHHMI] / BCETO YacOB 6,5/234

2.2.Pacnipenenenue 4acoB 1o nepruogam o0yueHHs

OO0111€€ KOJIMYECTBO YaCOB
o e CaMoOCTOS-
dopma e | 3 o
= JeKuu- | mabopa- | MpakTu- TEIBLHON dopma
o0yJeHus 2| 3 Bcero
5 OHHBIX | TOPHBIX | YECKHX paboThI+ KOHTPOJIS
KOHTaKTHas

Ounas 1 2 16 32 78 126 3a4éT
Ounas 3 13 13 82 108 DK3amMeH
Ounas, Bcero 29 45 160 234
3aoyHas 2 3 2 4 120 126 3auér
3aouHasn 2 4 2 6 100 108 DK3amMeH
3aounas, 4 10 220 234
BCETO

3. TEJIA AUCIIATUINHEI

yenybnenue 3HaHULl NO psdy meopemuyecKux npoodiem 6 ooiacmu Gu3uKu KOHOEHCUPOBAHHO20
COCMOSIHUSL U 3HAKOMCMBO C NPOOIEeMAMU COBPEMEHHOU (PUSUKU ROTLYIPOBOOHUKOS, (PUULECKO20
MamepuanogeoeHus;,  U3yyeHue COBPEeMEeHHOU  QU3UKU  NOLYNPOBOOHUKOS,  (DU3UUECKO20
MaAmepuanogeoenus, npuobpemenue Onvlma UCHOIbL308AHUSL MEMOO08 U3YUEeHUsl CEOUCME
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mamepuailos, usydenue d)yHc)ameHmaﬂbelx nowzmuﬁ, 3dKOHO6 U meopuﬁ, ONMHOCAUMUXCA K

Quszuxe

KOHOéHCMpO@CIHHOZO

COCMOAHUA

eewecmeda,

usyuenue Memooos  YuzuULecKuUx

uccne008anul uzuku KOHOeHcuposannozo cocmosinus. Cpopmuposams y 6y0yuwux Macucmpos
OCHOBHBIX Npedcmasienutl 8 obiacmu Hauboiee nepedosvlx MeopemudecKux nPeononioHCeHull
U paspabomox no usuxke MASHUMHBIX AGNEHUN U (QuU3UKe HUZKUX MeMnepamyp, d makdice
Cnocobax nNoayveHus BblCOKOMEMNEPAMYPHBIX CBEPXNPOBOOHUKOE U NEPCHeKMUBAx ux
NPAKMUYECKO20 NPUMEHEHUS.

4. KOMIIETEHIIMM OBYYAIOIIET'OCA, @OPMHNPYEMBIE B PE3VJIbTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMEI, X
NHAWUKATOPLBI U ITNTAHUPYEMBIE PE3YJIbTATBHI ObYUYEHU S

UX C aKTyaJIbHBIMU
npoOieMaMu B 00J1aCTH
UHPOPMATUKU U
¢u3nueckoro
o0Opa3oBaHHs

Komnerennuun WNHaukaTopsl PesynpTaTsl 00yueHus
[1K-3. Cnoco6en | [1K-3.3. Cnocoben [IK-3.3.1 YMeer cTaBUTH U pemiaTh
OIIpEeAEIATh cdepy | BBLACTATH KIIIOYEBBIE VICCJIEIOBATENIbCKUE 3a1a4U B
IIPUMEHEHHUS BBIBOJIBI 110 HAYYHO- peaMETHON 001aCTH B COOTBETCTBUU
pe3yapTaTOB ~ HAY4YHO- | UCCIIEI0BATEIbCKUM ¢ npouseM U ypoBHEM OOy4EHUS U B
HCCIIEI0BATEIbCKUX paGotaM B mpeaMeTHON | obsiacTu 00pa3oBaHusl.
pabot 00J1acT U COOTHOCUTh [1K-3.3.2 YMeeT ananu3zupoBaTh U

IIPUMEHATH PE3YJIbTAaThl HAYYHBIX
VICCJIEIOBAHNM NIPU PEIICHUH
KOHKPETHBIX MCCIIEI0BATENbCKUX
3a1a4 GU3UKU TBEPAOrO Tema.

I1K 3.4 Cnocoben
MIPOEKTUPOBATh paboure
MPOTrpaMMBbl YUEOHBIX
npeameToB « DKCy»
(oTIenpHBIX
CHeIMaTU3UPOBAHHBIX
pas3aenos).

[1IK-3.4.1 Y™MeeT ananu3upoBaTh U
CHCTEMaTU3UPOBATh PE3YIIbTAThI
COOTBETCTBYIOINX HAYYHBIX
UCCIIeI0BaHUN B 00s1acTH (pU3MKH
KOHJICHCUPOBAHHOTO COCTOSHHSL.

[1IK-3.4.2 YMeet: BeCTH OUCK U
aHaJIW3 Hay4YHOH MH(OpMalny;
OCYILECTBIATh TUAAKTUYECKYIO
00paboTKy M aJlanTaluio HayYHbIX
TEKCTOB B IIEJISIX UX MEPEBO/Ia B
ydeOHbIe MaTepuabl, a TAKKE yMEeT
paspabarbeiBaTh pabodme MporpamMmbl
IO MPEeAMETY, KypCy Ha OCHOBE
MPUMEPHBIX OCHOBHBIX
0011e00pa3oBaTeIbHbIX MPOTPamMM U
o0ecreynBaTh UX BBIMOJHEHHE.

5. ITIPOI'PAMMA JUCLUIIJINHBI

HasBanue teMnl

‘ KpaTkoe conepxaHue TeMbl (BOIPOCH! TEMBI)

Pazgen 1.

OJICMCHTAPHBIX YaCTHII.

1. Pannuii nepuon QGpu3MKU

1.1. DnexTpoH, npoToH, (oToH. OKpHITHE HEUTPOHA.
1.2. Monens atomHoro siapa I'eiizenOepra-lMBaHeHko.




1.3. Hyk1OH—HYKJIOHHBIE B3aUMOJICHCTBUS.

1.4. Me3onHas Teopusi KOkaBbl.

1.5. KBaHTBI CHIILHOTO B3aNMOJCHCTBHSL.

1.6. IInoHBI M KX OCHOBHBIE CBOMCTBA.

1.7. HeliTpasibHbIE T-ME30HBI.

1.8. AHOMaJIbHBIE MAarHUTHBIE MOMEHTHI POTOHA U HEUTPOHA.

1.9. M10OHEL.

1.10. OcobeHHOCTH B3aMMOJCHUCTBHUSI T-ME30HOB U [I-ME30HOB C
SIIPaMU.

1.11. JIByXxMe30HHBIE TEOPUH.

1.12. OTKphITHE 3apsKeHHBIX T°-Me30HOB (Ilayam). OtkpsiTHE T'-
ME30HOB.

1.13. ®du3uka KOCMHUYECKUX JTyUEH.

2. Ilpoueccol
B3aHMOJCUCTBHA.

CHJIBHOI'O

2.1. CBo¥icTBa SIICPHBIX CHII.

2.2. llpuHuunel  3apsA0OBOM  CUMMETPUM U 3apsJ0BOH
HE3aBUCUMOCTH.

2.3. [lonsiTue 0 U30CIMHE U U301y0JIeTe HYKJIOHA.

2.4. IIpyHUMO U30TONMMYHON HHBAPUAHTHOCTH SJICPHBIX CHIL.

2.5. Bekrop cocrosaus HykiaoHa. O000menHbIi npuHmm [aymnm.
2.6. 3oTOonMuecKkue MyJIbTUILIETHl HYKJIOHOB U T-ME30HOB.

2.7. W3ortonmnyeckas (3apsAoBas) WHBAPUAHTHOCTh CUJIBHOIO
B3aUMOJICHCTBHSL.

2.8. Omeparop uzocnura. SU(2)- u SU(3)-cuMMeTpuu, MaTpuIlbl
ITaynu u I'emn-ManHa.

2.9. WM3ocnuH cuctembl dyactull. [lpaBuna cymMMmHpoBaHUs
M30CNIHUHOB, KodppuuuenTs Kinebma—I opnona.

2.10. M30ocnuH cUCTEMBI IBYX HYKJIOHOB U CHCTEMBI TMOH—HYKJIOH.
IIpoueccel MMOH—HYKIOHHOTO PACCESIHUS.

2.11. bapuonHoe 4ucIi0. 3aKOH COXpaHEHUSI OAPUOHHOTO YHCIIA.
2.12. CtabunbHOCTh NPOTOHA. [IMOH—HYKJIOHHBIE U THOH—TTMOHHBIE
PE30HAHCBI.

2.13. V-(cTpaHHbIE) YaCTUIIBI: ME30HBI K% K, K; TUIIEPOHBI A°, 2%,
0 ELENu Q.

2.14. CtpaHHOCTb. 3aKOH COXpPaHEHHUs CTPAHHOCTU B CWIBHBIX U
AJEKTPOMAarHUTHBIX MPOIECcCax.

2.15. I'unepzapsa. I[Ipasuino Hakano-Hummmkumel-I'enn-ManHa.

3. JIokanbpHas
KaJauOpoBOUHAs
WHBapUAHTHOCTb.

3.1. KamubpoBounsie mons. (I'moGampHble KanMOpOBOYHBIE
MIPEBPALLEHUS.

3.2. VlHBapuaHTHOCTb OTHOCUTEIBHO TIII00AJIbHBIX KaTMOPOBOUHBIX
MIPEBPALEHUI U 3aKOHBI COXPAaHEHUS.

3.3. 3aKoHBI COXpaHEHUs SJIEKTPUYECKOro 3apsiia U OApUOHHOIO
qucia.

3.4. CTabuibHOCTH JIEKTPOHA M MIPOTOHA.

3.5. JlokanbHas U(1)-MHBapuaHTHOCTH AUPAKOBCKOIO MOJIS.

3.6. DJNEKTpOMAarHUTHOE TIOJIe KaK KaJuOpPOBOYHOE BEKTOPHOE
6e3maccoBoe 1oJe.

3.7. I'pynma SU(2) mpeBpaiieHnii 1 KaauOpoBO4YHOE Toyie SIHra-
Mmuuica.

3.8. TeH3op HaNPSHKEHHOCTH U JIarpaHKUaH CBOOOIHOTO ToJist SIHTa-
Mwica, ypaBHeHue ABrkeHHs. OO0oOieHHe Ha ciay4ail TpYIIbI
SUQ@).
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4. CocraBHBIE
aJIPOHOB.

MOACIIN

4.1. Mopenb @epmu-Snra.

4.2. Mopenp Caxkarbl: BbIOOp (YHIAMEHTAIBHBIX YaCTHII,
¢dbopMynHpoBaHHE B paMKax TEOPUH TPEXMEPHOH yHUTapHOU
CUMMETpUH, T[ICEBJOCKAIAPHBIA OKTET U CHHIJIET ME30HOB,
BEKTOPHBIA OKTET M CHHIJIET ME30HOB, Mpobiema OapHOHHBIX
COCTOSIHUII.

4.3. Bocemuuactuunbli nyte. Mogens ['emnn-Manna—Heemana.
CynepMynbTUILIETHI.

4.4. T'unote3a yHUTapHOU cuMMeTprn. MaccoBble (hopmyisl Oky0o-
['enn-ManHa.

5. KBanroBas
XpOMOJMHAMUKA.

5.1. KBapku. KBanTOBbIE UnCIa KBapKOB.

5.2. TpexkBapkoBas Mojenb ['emn-Manna—llBeiira: okTeThl u
CUHIJIETHl ME30HOB; JIEKYIUIEThI, OKTEThl U CUHIJIETHI OAPUOHOB.

5.3. TpexkBapkoBas Mojienb ¢ yuetoM ciiHa. Moaens SU(6).

5.4. MarnuTtHble MOMEHTHI OaprnoHOB. CTaTHCTUKA KBapKoB (XaH—
Hamoy, ®poiiHg, MusMoTo, Boronto6oB—CtpyMUHCKUIT—
TaBxenumze).

5.5. Apomartsl u nBera kBapkoB. Cummerpust SU(3). (I'emn-ManH—
Opurtu-JleittBaitiep, BaitnOepr). Me3onHsle U  OapuOHHbBIE
COCTOSIHUS KaK I[B€TOBbIe CUHIIIETHI Ipymnibl SU(3)..

5.6. Tsoxensle kBapku. YapMupoBaHHBIN KBapk: runoresa I 'nemoy—
WNnunonynoca—Maitansl, otkpeitue J/¥—uactuusl (Tunr, Puxrtep),
yapMoHuii, monens SU(4), yapmupoBaHHble yacTuibl (D— u F—
ME30HbI, OapUOHBI).

5.7. KpacuBblii KBapk: OTKpbITHE HIICHIOH—4acTull (Jlemepman),
ObIOTHMOHMMN, KPACUBbIE YACTHIIBI.

5.8. Ton (MCTUHHBIN) KBapK.

5.9. OKCIepUMEHTAIIbHBIE CBUJETEILCTBA Ha I0JIB3Y
CYILECTBOBaHMSI KBapKOB: UCCIIETOBAHMS MPU [NIyOOKOM HEYNPyrom
paccestHuM IEKTPOHOB HYKJIOHAMM, IIAPTOHBI U MAPTOHHAS MOJEIIb
(Deituman), pacmag  m'-ME30HOB, TPOLECCHl  AHHUTUIAIMH
JIEKTPOHOB U MO3UTPOHOB B aJpOHBI, Ipoueccs! pemna—SHra.
5.10. TokoBble u Os0KOBbIE KBapkH. JlarpaHkuaH CBOOOJHBIX
TOKOBBIX KBapKOB.

5.11. lHBapHaHTHOCTh OTHOCUTENBHO II100aTbHBIX KATHOPOBOUHBIX
npeBpamienuii  rpynmbl  SU(3)c, 3aKOH COXpaHEHHs I[BETOBOTO
3apsna.

5.12. 'HBapHaHTHOCTh OTHOCUTENFHO JOKAJIbHBIX KaTMOPOBOUHBIX
npespamernii rpynmbl SU(3).: HeaOeneBbl KaaTuOPOBOYHBIC OIS,
caMo/IeCTBHE, KBAHTHl KaJUOPOBOUHBIX TMOJEH, XapaKTEPUCTUKU
[II0OOHOB. JlarpaHkraH KBaHTOBON XPOMOJAMHAMUKH.

5.13. Tlonatue 00 acUMOTOTHYHOW CBOOOJE M KOH(paWHMEHT
KBapKoB. JIByX— U TPEXTOKOBbIE MPOIIECCHI.

6. [Ipoueccol
B3aWMOJIEVICTBUS.

cl1aboro

6.1. Mogenu KOHTaKTHOTO THMa. beTa-pacman aTOMHBIX sAep, THIIBI
oeta-pacnagoB. OCOOEHHOCTH DJHEPreTUYECKOTO CIEKTpa OeTa-
3JIEKTPOHOB, HHTEPIPETALINH.

6.2. Heiftpunnas runoresa [laymnu.

6.3. DJIeKTpOHHBIE HEUTPUHO U AHTUHEHUTPUHO: OCHOBHBIE
XapaKTePUCTUKHU, TPYIHOCTU SKCIEPUMEHTAJIbHOW PErucTpaluu,
venpsmbeie (Jleimynckmii, Annen) u mnpsmeie (KoysH, Paitnec)
SKCIIEPUMEHTAJIbHBIE JI0KA3aTeNbCTBa CyllecTBOBaHUA. OTianuue
HEHUTPUHO OT aHTHHEHTPUHO, SKCIIEPHUMEHTAIBHOE MOATBEPKICHUE
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(HdeBuc). DkcrnepuMeHTalbHBIE J0KA3aTeIbCTBA CYIIECTBOBAHUSA
neritpuno (KoysH, PaitHec).

6.4. Onmnepanuss TPOCTpAaHCTBEHHOM uWHBepcud. Cummerpus
OTHOCHUTEIIbHO OMepaluu MpoCcTpaHCTBEHHON uHBepcuu. [lapHOCTS.
BHyTpeHHsIs MapHOCTh 31eMEHTapHbIX yacTull (GoToH, AeiTpoH, T'-
u 1 -Me30Hbl). (t-0) IIpobnema. Hapyiienue 3akoHa COXpaHEHHsS
MPOCTPAHCTBEHHOW MApHOCTU B CJIAOBIX B3aMMOACUCTBHSX. OTBIT
By.

6.5. ®epMuOHBI C HYJEBOM Maccoil. YpaBHenue Beiins, coiicTBa
[S11(S31%178

6.6. Oneparop cnupaibHOCTU. CIMPATBLHOCTH KAK KBAHTOBOE YHCIIO.
CnupanbHOCTH pellieHu ypaBHeHUs Beitis.

6.7. Teopust AByXKOMIOHEHTHOro HeuTpuHo (Jlammay, Jlu, SHr,
Canam).  JleBOBUHTOBBIE =~ HEHUTPUHO U  TNPABOBUHTOBHIE
AQHTUHEHUTPUHO. DKCIIEPUMEHTAIFHOE ONpEICICHNE CIUPATbHOCTH
Heritpuno (I'ompaxabep).

6.8. MooHHbIE HEHUTPUHO U AHTUHEUTPUHO. DKCHEPUMEHTAIbHOE
MOATBEPKJICHUE PAa3HUIIBI MEXKIY Ve U v, (Jlegepman, I1IBapir).

6.9. T-J1eNTOH U T-HEUTpUHO. JIenTOHHBIE 3aps/Ibl. 3aKOH COXPaHEHUS
JnenToHHOTOo 3apsna. [Ipobnema conHeuHblx HeTpuHO. ['Unoresa o
HEUTPUHHOMN OCHMJIIALIUN.

6.10. YetbipexdepmuonHnas teopus Oepmu: OCHOBHBIE MOIOKEHUS,
MOCTPOEHHE JIarpaH)kKhaHa B3aMMOJCHCTBHSI KOHTAKTHOTO THIIA,
3apshKeHHBbIE clladble  TOKM, V—V—BapuaHT B3aUMOJACHCTBUS,
HETNIepEHOPMHUPOBAHHOCTb.

6.11. TpancopmarioHHble CcBoWcTBa ypaBHeHus J[upaka u
OunuHeliHble MHBapuaHThl. Hapymenue mapHoctu u V-A ¢opma
cnaboro B3aMMOJAEUCTBUS. 3apspkeHHble cinabble Toku. Crnalble
pacrajpl CTPaHHBIX YaCTHII.

6.12. TTonsTue o cMemmmBaHuu coctosiuil. Yron Kabu66o. Matpura
KobGasmu—Macakassl. [IpobiiemMa HeHTpalbHBIX cIa0bIX TOKOB, MX
OTKpBITHE.

6.13. 3apsaoBoe crpsikenue. CP- u CPT-uHBapuaHTHOCTD.

7. CIOHTaHHOE HapyllIEeHHE
CUMMETPUHU.

7.1. T'oynacToHOBCKHE OO30HBI.

7.2. Mexann3m Xurrca reHepaiy Macc 4acTHil.

7.3. CHOHTaHHOE HapylIEHHE JIOKAIBHOM  KaJTuOpOBOYHOM
cummetpuun SU(2).

7.4. MaccuBnble noJist Slura-Musica.

8. CrangapTHas MOJENb
Baiin6epra—Canama.

8.1. Monens Baiin6epra—Canama.

9. MeToabl
JIETEKTUPOBAHUS YaCTHLI.

9.1. CUMHTUJUISIUMOHHBIE CYETUUKHU.

9.2. [TonynpOBOIHUKOBBIE IETEKTOPHI.

9.3. I[Toporoseie u qudhepeHraTbLHbIE YePEHKOBCKHE CUETUNKH.
9.4. JleTeKTOpBI MEPEXOAHOTO U3ITYUEHHUS.

9.5. DneKTpoMarHuTHBIE U aJPOHHBIE KAIOPUMETPBI.

9.6. IlponopunoHanbHbie, Apel(oBBIE W BpPEeMs-TIPOSKIIMOHHBIC
Kamephbl.

10. UccnenoBaTeabckue
MPOrpaMMbl HACTOSIIIIETO U
Onmuxkaiiiero Oyymero.

10.1. Hekoropsle mporpamMmbl: TpUpOAa CIHHA aAJPOHOB
(monApU3aMOHHBIE U3MEPEHHST), TOUCK IK3O0THUECKHX COCTOSHUHN —
r11t000JI0B, MEHTaKBapKOB U JP.

10.2. UccnenoBanue ioTHON U BO30YKIEHHOH aJlpOHHON MaTepHH
(KBapK-TJII0OHHAS TIJIa3Ma U JIp.).




10.3. ®usuka HEUTpUHO, MOUCK 3(PdekToB(vacTuir) 3a mpeaenamMmu
CTaHJAPTHOW MOJICITH.

10.4. [e#icTByromue YCKOpPUTENU U
YckopuTenu Oavxaniero Oy aymero.

UX  XapaKTEPUCTUKHU.

Paznen 2.

1. OCHOBBI TUAPOCTATUKU

Cunel, NeHCTBYIOIIKME B KUIKOCTH. [ mapocTtatnyeckoe IaBiCHHE.
OcHOBHOE YypaBHEHHE THUJIPOCTATHKU. ¥YCJIOBHE CYIIECTBOBAHUS
paBHOBECHsI O KMJIKOCTH. PaBHOBecHe TsDKEJIOW HeC)KUMaeMon
xuakoctu. CooOmaronmecss cocyasl. PaBHOBecHe BecOMOro rasa.
bapomerpuueckas gopmyina.

2. OCHOBBI KUHEMATHUKU
CIUIOIIHBIX Cpe

ITone ckopocreii u yckopenuid. JIuaust Toka. TpyOka Toka. ['pagueHt
ckaimsipHoi (yHkumu. PacxoxkaeHWe ¥ TPATUCHT CKaSIPHOMN
¢dbynkiuu. Buxps BeKTOpa CKOPOCTH.

3. bamauncHbie
COOTHOILIEHUS

3aKOH COXpaHEHHs Macchl. YpaBHEHHME Hepa3pblBHOCTU. CHIlbI,
JNEUCTBYIOIME B JKMIKOCTH. 3aKOH COXPaHEHUS HMILYJIbCA.
VYpaBHeHWE [BWXKEHHS B HanpspkeHUsX. (OOOOLICHHBIN 3aKOH
HeroTtoHa. YpaBHEHHE OBUKECHUS CKUMACMBIX KUIKOCTEH U Ta3oB.
YpaBHEHHsI OBUKEHUS BA3KOM HEC)KMMAeMOW KUAKOCTH. Ilepenoc

Teruia. YpaBHEHUsT OSHepruu u nepeHoca temna. Juddysus.
YpaBHEHHUs IEPEHOCA BEILIECTBA.
4. Opnomepnoe nBwkeHue | Ckopocts 3Byka. Uuterpan bepuymnu. Hcrteuenue wu3 Oaxa.

HEC)KUMAEMOH KUIKOCTHA

MaxkcumanbHast 1 KpUTHYecKasi CKOpocTH. JIBikeHue rasa B Tpyoe
nepemeHHoro ceuenus. Cormuto JlaBans. [lonydeHne cBEpX3ByKOBOTO
MOTOKAa B LWIMHIPUYECKUX TpyOax. PacmpocTpaHeHHe KOHEUHBIX
BO3MyIIeHHH. CKa4yoK yIIOTHEHMs. MI3MeHenne napaMeTpoB NOTOKa
B IIPSIMOM CKauKe. Y 1apHas aguadara.

5. Ilogo6ue mporeccos
nepeHoca

I'unponunamuaeckoe nogobue. Temnosoe mogodue. Auddysnonnoe
nogobue. Hekoropsie 000011eHMS.

6. JlamuHapHoe 1
TypOyJIeHTHOE
CTaOWIIN3UPOBAHHOE
JBIKEHUE B TpyOax

CrpykTypa notoka B Tpy6ax. IlepeHoc Temia npu ycTaHOBUBIIEMCS
JaMUHApHOM JIBWKeHuu B TpyOe. TypOyrneHTHOe [BHKEHUE.
VYpaBuenue Peiinonpzaca. [Ipodunn ckopocrteit npu TypOyJIeHTHOM
JIBUKEHUM B Kpyrioil TpyOe. TypOyneHTHBI NepeHoc Temjaa u
BEIIECTBA NPU CTAOMIN3UPOBAHHOM OOTEKAHUU IIJIACTUHBI.

7. KaBuranusa

OO6mass 0coOEHHOCTh KaBUTAIMOHHOW 30HBL. CTaguu pa3BUTUS U
TUNBl  KaBuTanuu. [lepememiaromiasicss KaBUTAIlMsl B TOTOKE
KuAKocTh. [IpucoenuHeHHAss KaBUTAHUS B IOTOKE IKUIKOCTH.
BuxpeBas kaBuTanus B MOTOKE XUIKOCTH. [IposiBeHne KaBUTAlIUN
u ee 3HaueHwe. [wuapomuHamuueckne dSPGEKThl KaBUTAIUU.
Kasuranmonnoe pazpymienue. [1o00ouHbIe MPOsIBICHNS KABUTAIIUH.

6. CTPYKTVYPA U COAEP)XAHUE NUCHUIIJIMHBI

6.1.®opma oOyueHust — ouyHas, Kypc — 1, cemectp — 2

KonunuecTBo yacos
HaumeHnoBanust pa3fenoB u Tem Jlexu. | Jlabop. | Ilpakr. | CPC+ | Beero
KOHT
Pazgen 1.
1. Pannuit nepron GU3MKK dIeMEHTaPHBIX 1 ) 7 10
YACTHIL.




2. Tlponecchbl CHIIBHOTO B3aUMOJICHCTBUS. 1 3 8 12
3. JlokanpHas KaMOpOBOYHAS 1 ) 7 10
WHBApUAHTHOCT.
4. CocTaBHBIE MOJEJIHN aAPOHOB. 1 3 8 12
5. KBaHTOBas XpoMOJAMHAMHUKA. 2 3 8 13
6. [Ipotiecchl c1aboro B3auMoACHCTBUSI. 2 3 8 13
7. ClIoHTaHHOE HapyIlIEHUE CUMMETPHHU. 2 4 8 14
8. CrangaprtHas mojenb BaitnOepra—Canama. 2 4 8 14
9. MeTobl JETEKTUPOBAHUS YACTUL. 2 4 8 14
10. UccnenoBaTenbCcKkue MporpaMMbl

. 2 4 8 14
HACTOSIIETO U OJIMKanIero Oy Iymiero.
NTOTI'O 3A CEMECTP 16 32 78 126

6.1. ®opma oOyueHus — ouHasi, Kypc — 2, cemectp — 3
KosmmuecTBo yacoB
HaumenoBanus paszznennos u Tem Jlexu. | Jlabop. | Ilpakr. | CPC+ | Bcero
KOHT
Pazgen 2.
1. OCHOBBI THAPOCTATUKU 1 1 10 12
2. OcHOBBI KHHEMATUKH CIJIOLIHBIX CPEL 2 2 12 16
3. basiaHCHBIE COOTHOLIEHUS 2 2 12 16
4. OnHOMEpHOE IBI)KCHUE HEC)KMMAEMOM ) ) 12 16
KUJIKOCTU
5. [logoOue mporieccoB nepeHoca 2 2 12 16
6. JlamuHapHO€ U TypOYJIEHTHOE
2 2 12 16
CTAaOMJIM3UPOBAHHOE JIBIKEHUE B TPyOax
7. KaBuranus 2 2 12 16
NTOTI'O 3A CEMECTP 13 13 82 108
NTOTI'O I10 KOMITOHEHTY OIIOIT 29 45 160 234
6.2. ®opma oOydeHHs — 3a04Hasl, Kypc —2, ceMmectp — 3
KonmuecTBo yacoB
HaumenoBanust pazienos u Tem Jlexu. | Jla6op. | Ilpakr. | CPC+ | Beero
KOHT

Paznen 1.
1. Pannuit nepuon GuU3NKU dIeMEHTaAPHBIX 0.2 0.4 12 12,6
YaCTHII.
2. Ilponecchbl CHIIBHOTO B3aUMOJEHCTBUS. 0,2 0,4 12 12,6
3. JlokanpHas kauOpoOBOYHAS 0.2 0.4 12 12,6
WHBApUAHTHOCT.
4. CocTaBHBIE MOJEJH aAPOHOB. 0,2 04 12 12,6
5. KBanToBas XpoMOJAMHAMUKA. 0,2 0,4 12 12,6
6. [Ipotecchl c1aboro B3auMoACHCTBUS. 0,2 0,4 12 12,6
7. CIOHTaHHOE HapyIIEHUE CUMMETPHH. 0,2 0,4 12 12,6
8. CrangaptHas mojenb BaitnOepra—Canama. 0,2 0,4 12 12,6
9. MeToabl JETEKTUPOBAHUS YACTUL. 0,2 0,4 12 12,6
10. HccnenoBaTenbCkue NporpaMMbl 0.2 0.4 12 12,6

HACTOSIIETo U OIrKaiiero Oyaymiero.
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| UITOI'O 3A CEMECTP | 2 ] | 4 | 120 [ 126 |
6.3. ®opma oOydeHHs — 3a049HasI, Kypc — 2, cemecTtp — 4
KonnuectBo yacos
HanmeHoBaHMs pa3aenoB U TeM Jlexku. | JlaGop. | Ilpakr. | CPC+ | Bcero
KOHT
Paznen 2.
1. OCHOBBI THAPOCTATUKH 0,2 0,6 10 10,8
2. OCHOBBI KHHEMATHKH CIUIOIIHBIX CPEJ 0,3 0,9 10 11,2
3. bamancHbIe COOTHOIICHHS 0,3 0,9 10 11,2
4. OgHOMEpHOE JBUKEHHE HEC)KHMAEeMOM 0.2 0.6 20 20.8
KHUJIKOCTH
5. [logoOue npoiieccoB nepeHoca 0,2 0,6 20 20,8
6. JlamuHapHO€ U TypOyJIEHTHOE 0.4 12 15 16,6
CTaOMIM3UPOBAHHOE JIBIKEHUE B TpyOax
7. KaBuranms 0,4 1,2 15 16,6
NTOTI'O 3A CEMECTP 2 6 100 108
HNTOI'O 110 KOMITIOHEHTY OIIOIT 4 10 220 234

—

P _Now

10.

11.

12

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) IJISI TEKYIUEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALIUN

7.1. KOHTpOJIbHBIE BOIIPOCHI

Pasnen 1.
Habmonenue u peructpanus snemeHTapHbIx yactull. Knaccuduxanus meronos. [Ipubopsl.
OKCIEpUMEHTAJIBHOE UCCIIEN0BAaHNE YacTull. Pe30HaHCHI.
[TpousBoacTBO dYacTull B 3KcHepuMeHTax. Yckoputenu. Krnaccuduxanus. MomHocTn
COBPEMEHHBIX YCKOPHUTEIIEH.
AnTtnyactunbl. Onpenenenue. CoiictBa. [IpumMepsl. AHTHBemecTBO. OnpeneneHue UCTUHHO
HEUTPAJIbHOM YaCTHULIBI.
Krnaccudukanus snemeHTapHbIX 4acTuil. JIenTtoHs! (moapooHO).
AJIpOHBIL: ONIpENEIEHNE, CBOMCTBA, KBAPKOBOE cTpoeHNE. CBOMCTBA KBapKOB.
N3oronnueckas cummerpust. CynepMyabTHUILIETHIL.
M3oronuyeckuii CHOUH M HU30MYJBTUILIETHl. bapHOHHBIN OKTeT. ME30HHBIM HOHET.
Bo30y:xneHHble cocTOsTHUS OapHOHOB (CPaBHUTH OKTET U JIEKYILJIET).
Kakomy ¢akry ¢puzndeckn cooTBETCTBYET M30TONMMYEeCKass HHBapHaHTHOCTH? C ueM cBsi3aHa
BBICOKAsl CTEIIEHb CHMMETPUYHOCTH U30TONMYECKUX MYJIbTHUIIIIETOB?
@yHIaMeHTaIbHbIE B3auMoAecTBYsL. OnucaTh KaKablii BUJ B3aUMOAECUCTBUSI, CPABHUTD 110
MHTEeHCHUBHOCTH. Kitacc yacTHI| — IEpEeHOCUMKOB B3aUMO/ICUCTBUSI.
Knaccugukarnus snemeHtapHeix yactul B CrangapTHOM Mozenu. Teopun oObeaMHEHUs
B3aNMOJICHCTBHH.

. DIeKTpoMarHuTHOE B3auMoJieiicTBue. [ToHsTHE AI1eKTPOCIaboro B3auMoIecTBuS.
13.
14.
15.

Ocobennoctu cmaboro BzaumoieicTBusl. [lepeHocurKy B3auMOICHCTBUSI.

CunbHoe B3anmoaeiicTeue. Teopun Benukoro oobeuHeHus.

XapakTtepHble BpeMeHa (yHIaMEHTaIbHBIX B3aWMoJeHcTBH. B kauectBe mpumepa
ONpeieNUTh, KaKKe BUJIbl B3aUMOEHCTBHS OTBETCTBEHHSI 3a pacnaasl: 1)A” — p + 1t (Bpems
Ku3HE 6apuona A”: ta. = 6:1072% ¢); )K" >pu" + vu; 3 =y + 7 (K, m u n — Me3omb).
O6ocHOoBaTh. BrinonHeHrne Kakux 3aKOHOB COXpaHEHHsS] HEOOXOAUMO MTPOBEPUTH MPH 3aMUCH
3TUX pacnagoB (KOHKPETHO Ul KaKJIO0ro ciayyvas)?



16.

17.
18.
19.
20.

21.

22.
23.
24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

1.
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ChopmynupoBaTh 3aKOH COXpaHEHHsI CTPAaHHOCTH. B Kakux B3aUMOACUCTBUSX OH
CIpaBe/INB, ¢ KakuM (u3nueckuM oOBEKTOM cBsa3aH? Ha ocHoBe 3TOro 3akoHa 3ammcarb
He/IOCTAIONIYI0 YacTUIly B pacmaze Q ~ -Gapuona Q- — =%+ x, ecim 6apuon = ° umeer
Mmaccy 1315 M»aB, ctpanHoCcTb S =—2 U HyJeBOM AyieKTpudeckuil 3apsaa. Macca (2 ~ -OGapuona
paBHa 1672 M»sB, crpanHocTh S = —3, anekTpuueckuii 3apsg Q = —1.

bapuonnslii 3apsia. Inexrpudeckuit 3apsa. M3zocnun.

Jlenitoubl. JlenTOHHBIN 3aps.

[Tonsitue ctpanHocTH. CTpaHHBIC YaCTHUIIBI.

3aKOHBI COXPAHEHHUS JIENTOHHOTO U OApMOHHOTO 3aps0B, CTPAaHHOCTU. B kauecTBe npumepa
ONPEIETUTh, UCXO/IS U3 3aKOHOB COXPAHEHUS KOJUYECTBA JIENTOHOB Pa3IMyHOro Tuma Le, Ly
, L 1, KaKkoii U3 pacnaJioB MIOOHA OyJeT UMETh MECTO: L~ —> € +y mim U~ —>e + ve+
V.

Knaccudukanus 3aKoHOB coxpaHeHHs] B (DU3HKE JIIEMEHTApHBIX YacTHll. AJITUTHBHBIC
3aKOHbI coxpaHeHusi. CUMMETpuUH, JIeXkKaIIUe B UX OCHOBE.

CummeTpus IpOCTPaHCTBA-BPEMEHHU.

KanuGpoBouHast cuMMeTpHsl.

Buytpennsas cummerpus vactuil. M3ocnuuoBas cummerpusi SU(2). Cummerpus SU(3)
M30CIHMHA U THIep3apsia.

MynbpTUIUIMKATUBHBIE 3aKOHBI coxpaHeHusi. CuMMeTpuu, Jexaliie B uX ocHoBe. O0mue u
YacTHbIE 3aKOHBI COXPAaHEHHUs B (PU3MKE dJIEMEHTApHBIX yacTll. HecoxpaHeHre YETHOCTH B
C1a0bIX B3aUMOJCHCTBUSIX.

DHepreTuka peakuil yacTull. DHepreTuka pacnaioB 4acTHULL.

VYupyroe u Heynpyroe paccesiuue. CedueHne paccessHus. OIHOKaHaIbHOE U MHOTOKaHAJIBHOE
paccesiHue.

Kocmuueckue nyuu. [llupokue atmochepHbie TUBHH.

Kunematuka yactun. Macca yactui.

PenstuBuctckas Teopust Jupaka. yactuiibl co cnuHoMm 1/2.

[TonsiTne hu3M4YECKOTrO BaKyymMma.

Poxnenue u yanuroxxenue yactull. Jluarpammel OeriHMaHa.

[TonsiTne n3oronuueckoro cnuHa. HykjIoHHBIN qyOseT.

ITnonHbI TpUIIeT. M30MyIBTUILIETHI AIPOHOB.

[TonsiTve KaTMOPOBOUYHBIX OO30HOB.

bera-pacnaz saaep. Pacriag npoTroHa U HEMTpOHa.

Teopus ®epmu c1aboro B3auMOCHCTBHUSA.

Yetbipe hepmuoHHbIe quarpammbl OeitHMana it c1aboro B3auMoACHCTBHS.

AJIpOHHBIN U JIEITOHHBIN TOKHU.

Iepenocuuku cnaboro B3aumozeicTaus W+, Z'—6030H5L.

Hapymienue 4eTHOCTH B cl1aObIX peakLusX.

Teopus sinepubix cun KOkaBbl.

AHOMaJbHBIE MATHUTHBIE MOMEHTHI POTOHA U HEUTPOHA.

['my6oko Heynpyrue npouecchl. O0bsICHEHHE.

Mopnenn angponoB @epmu, Cakarsl.

KBapkoBast Mozieib aJpOHOB.

[{BeToBOE B3auMoericTBrE. [ TFOOHBI.

KBanToBas xpoMoAHaAMUKA.

KBapkoBbie n1ruarpaMmsi.

OCOOEHHOCTH IIBETOBOTO B3aMMO/ICHCTBHSL.

Cymnocts CranaaptHoit Monenu.

Paznen 2.
BaHaHCHBIG COOTHONLICHU U OGIJ.IPIﬁ BHU/ 3aKOHOB COXpaHeHI/ISI B MCXAHUKCEC CIIJIOIIHBIX cpe;[.
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WuTerpanbHbie U ToKaIbHbIE (MuddepeHIranbHbie) GopMyITUPOBKH 3aKOHOB COXPAaHEHHUS.
CoxpaHeHue MacChl U SHEPTUH.

bananc sHTpOnIMM.

3aKOH COXpaHEHHUs UMITyJIbca. TeH30p HaPSKEHUM.

TepMoaMHaMUYECKUE OTPAHUYCHMS B PAMKAX JIMHEWHON TEOPHUH JIOKAJIbHOTO PABHOBECHS.
Mopenb BSI3KO# TEMIOMPOBOIHOM CpeJibl OTHOKOMIIOHEHTHOM KMIKOCTH.

Moenp uaeabHOM KUAKOCTU. N33HTPOITMYHOCTD.

Masbie BO3MYLIEHUS B HJI€aTbHOW CKMMAEeMON >KUIKOCTH (3BYKOBBIE M SHTPOIUHHO-

BUXPEBbIE BOJIHBI).

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

VYcnoBust Ha TOBEPXHOCTSAX Pa3phIBOB.

Wurerpan bepHyiun uist CTAlIMOHAPHOTO TEYEHUS UACAIBHON KUIKOCTH.
VYpasuenue Buxps. Teopemsl Kenbuna (Tomcona) u beepkneca 1S HUPKYIISIIIIH.
BMOpOKEHHOCTh BUXPEBBIX JIMHUIA.

Teopema Dprens.

IToTeHIMaIbHBIC TCUCHHS HACATHBHOM KUIKOCTH.

Nurterpan Jlarpanxa-Komu.

[TorennmansHOE OOTEKaHUE TEN UACATBHOM JKUIKOCTBIO.

[Tapanokc Jlanamoepa.

IIrockas 3ajada IOTCHIIUAILHOIO OOTCKAHUS TEJI.

Buxpu B uaeanbHON KUJIKOCTH.

BousHbl Masiol aMIUIUTYAbI B HACAIBHON HECKUMAEMOM HKUJIKOCTH.

DJIEeMEHTBI TEOPUU HETUHEHUHBIX BOJIH.

JlaMrHapHBIE TEUEHUST HEC)KMMAEMOW BSA3KOW KUJKOCTH.

CrokcoBo o0TekaHue TBepI0i cepsl.

[Tapagokc CTokca Jyist UIMH]IPA.

O3eeHOBCKOE NMPHOIMKEHHE.

Merton cpamuBaeMbIX ACUMIITOTUYECKUX PA3JIOKEHUM.

TouHbIE pellleHNs yPaBHEHUN BSA3KOU KUIKOCTH.

JlamrHapHOE T€YeHHE B MOTPAHUYHOM CJIOE.

HeycroiunBoCTh TEUEHNN BA3KON U UICATIBHOW HEC)KUMAEMBIX OJHOPOIHBIX KUIKOCTEM.
beckoHeuHO MaJible BO3MYIIEHUS.

PasBuTHe TUAPOAMHAMHMYECKON  HEYCTOMYMBOCTM W OCOOEHHOCTHM  TMepexoja K

TypOyJI€HTHOCTH.

33.
34.
35.
36.

Ckopocts 3Byka. MHTerpan bepnyim.

Hcteuenue u3 6aka. MakcumanbHas U KpUTUYECKasi CKOPOCTH.

JIBmkeHue rasza B Tpyoe nepemeHHoro cedenus. Cormo JlaBans.

[ToryyeHne cBEpX3BYKOBOrO TOTOKAa B IWIMHIApUYECKUX TpyOax. Pacmpocrpanenue

KOHCYHBIX BOSMyIJ_ICHI/Iﬁ .

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

Ckadvok yrioTHeHHs. V3MeHeHne mapaMeTpoB TIOTOKA B TIPSIMOM CKadKe.
VYnapuas aguabara.

[MuapoaumHamMmveckoe moaooue.

TemnoBoe mogoowue.

Huddyzunonnoe nogodue.

CrtpykTypa moToka B TpyOax.

[TepeHoc Teria Mpy yCTaHOBUBIIIEMCS TAMHUHAPHOM JIBI)KEHUH B TpyOe.
YpasHenue PeitHonbaca.

[Tpodunm ckopocTeit pu TypOyJICHTHOM JIBHIKEHHH B KPYTJIOH TpyOe.
OO01mast 0cOOCHHOCTh KaBUTAIMOHHOM 30HBI. CTaIuM Pa3BUTHUS U TUITBI KABUTAIIHH.
[Tepemenratomniasicsi KaBUTAIUS B TIOTOKE SKUIKOCTH.

[IpucoearHeHHas KaBUTALUS B IOTOKE KUIKOCTH.

BuxpeBas kaBuTaIus B IOTOKE YKHIKOCTH.

[IposiBneHne KaBUTAIUU U €€ 3HaYCHHE.
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51. Tuppopunammueckue 3hHeKTh KaBUTALIUH.
52. KaBuranmonHoe paspyuienue. [I000uHbIe MPOsSBICHUS KaBUTAIIUH.

7.3.  Tewmbl TUCbMEHHBIX pa0OT (THUIIBI 33]1a4)
KoHTponbHbIE pabOTHI 10 MPAKTHUKE:

Pazgen 1

[Tporecchbl CHIIBHOTO B3aMMO/ICHCTBHSL.
JlokanbHas KaTuOpPOBOYHASI UHBAPUAHTHOCTD.
CocTaBHbIE MOJIEIH aJJPOHOB.

KBaHTOBast XpOMOAMHAMUKA.

[Iporeccol cnaboro B3auMoOAEHCTBUSA.
CrioHTaHHOE HAPYIICHUE CHMMETPHH.
Monens Baitn6epra—Canama.

MeTobl IETeKTHPOBAHUS YACTHIL.

e A o e

Pazgen 2
1. BiusiHue c)xuMaeMOCTH ra3a Ha €ro paBHOBECHE B IpaBUTAllMOHHOM 1ose. CpaBHEHME
C HEC)KMMAEMOM )KUJIKOCTHIO.
2. Buxpb ckopoCTH U1 NOTEHLUAIBbHOTO TEYECHHUS.
. YpaBuenus Hasre-Crokca u Ditnepa.
. CBepx3ByKOBOM MOTOK B coruie JlaBass.
. Kputnueckast ckopocTh ucteueHus rasa u3 6aka.
. [IpumeHeHne aHanu3a pa3MepHOCTEN /1715 TOJTYUYEHHs] KPUTEPUEB MOJ00US.
. YpaBHeHue PeitHonbaca i TypOyJI€HTHOTO MOTOKA.
. @opMupOBaHUE IOTPAHUYHOTO CIIOS.
9. IlpenoTBpalieHre KaBUTallUK B THAPOTYPOHHAX.
10. "Xomomuelii kueHre" B KaBUTAIIMOHHON 30HE.
KontponbHast paboTa mo NpoBepKe TEOPETHYECKUX 3HAHMH — IO BCEM TeMaM, C
HCIIOJIb30BaHUEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIPOCOB.

0N L W

7.3.  OOpaszer conaepkaHus SK3aMEHAIMOHHOTO OujieTa

Pazpen 1.

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Aatunuactunpsl. Onpenenenue. CorictBa. [Ipumepsl. AuTuBemectBo. OnpeneneHue
HWCTUHHO HEUTPAJIbHON YaCTHULIBL.

2. DKCNEepUMEHTAIbHOE UCCIIEIOBAHUE YacTUll. P€30HAHCHI.

3. BeiOpaTh pa3pelieHHyl0 peakiuio U OO0OCHOBaTh BBIOOP, HCIONB3YSI 3aKOHBI

—0
coxpaHernus: p+n—>n +x°, p+p—o>p+n+K +K .

Paznen 2.

9K3AMEHALIMOHHBIN BUJIET Ne 1 _

1. Mansle BO3MYIIEHUS B UACATHHO CKUMAEMOM )KUIKOCTH (3BYKOBBIE 1 SHTPOITUHHO-
BHXPEBBIC BOJIHBI).
2. YnapHas aguabara.




14

B cimyuae Benenus ydeOHOro mporiecca ¢ HCHOJIb30BAaHHEM 3JICKTPOHHOTO OOyUYSHHS U
JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, coliep)kaHue OujeTa MOKET OTJIMYaThCS OT

IIPUBEIEHHOTO.

8. PACIIPEAEJIEHUE GLAJIJIOB, KOTOPLIE ITOJIYVYHAIOT ObYUYAIOIIUECA

OOmiast orleHKa 3HAHUKM O0yYaIOMIMXCS MO JUCHUIUIMHE npoBoauTcs mo 100-0ammpHON
IIKaJIe MCXOJsl M3 MakCHMMyMa, NPUBEICHHOr0 B Tabiuue Hibke. OpraHu3alMOHHO-y4eOHast
paboTa B ayMTOPHUU OIICHUBAETCS HA OCHOBE TAKUX KPHUTEPUEB KaK IOCEHIAEMOCTh 3aHSITHH,
CBOCBPEMEHHOC W Ka4eCTBCHHOE BBINIOJIHCHUE JOMAIIHUX 3aJaHUil, aKTUBHOCTH BO BpeMs
MMPOBCACHUA JICKIMOHHBIX MW IIPAKTHYCCKUX 3aHATHHN (y‘-IaCTI/Ie B O6CY)KIICHI/II/I TCKYILICTO U

MPOHJICHHOTO MaTepuaa, pelieHue 3a1ad u T.11.).

8.1.®opma oOyudeHus — oyHasi, ceMecTp 2

MaxkcumajibHoe
Howmepa pa3nesioB Buawbi pador KOJIM1€eCTBO
0aJ1J10B
OpranuzalnoHHO-yueOHas paboTa B ayAUTOPHH 5
CamocrosiTenbHas paboTa 5
| KoHTposibHBIC pabOTHI O MIPAKTHUKE 20
KoHnTpoibHas paboTa no TeoOpeTuuecKoOMy 30
MaTepuany
UTOoro 60
JK3aMeH 40
OO0uruii uTor 3a cemectp 100
8.2. ®opma 00ydeHus: — ouHasi, cemectp 3
MakcumanbHoOe
Homepa pasaenon Buasbi pador KOJIMYeCTBO
0a/1J10B
Opranu3zalioHHO-yuebHas paboTa B ayAUTOPHH 5
CamocrosTenbHas pabora 5
2 KoHTposbHbIE pabOTHI MO MPAKTHKE 20
KonTponbHas paboTa no TeopeTuuecKomMy 30
MaTepHany
UTOro 60
JIK3aMeH 40
OO01mmii UTOT 32 CEMeCTp 100
8.3. ®opma oOydeHwus — 3a0uHas1, ceMecTp 3
MaxkcumaJjibHOe
Homepa pasnesnos Buabi pador KOJIUYeCTBO
0aJ1J10B
Opraaun3ainoHHO-y4eOHast paboTa B Ay TMTOPUH 5
1 CamocrosTenbHas padora 5
KoHTposibHBIE pabOTHI MO TPAKTUKE 20
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KonrtposnbHas paboTa no TeOpeTUUECKOMY 30
MaTepuany
UTOT'O 60
JK3aMeH 40
OO01mmii UTOT 32 CEMeCTp 100
8.4. ®opma oOyueHus — 3a04Hasi, cemectp 4
MakcumaJjibHOe
Homepa pa3nesnos Buabi pador KOJIU4YeCTBO
0aJ1J10B
OpranuzalnoHHO-yueOHas paboTa B ayAUTOPHH 5
CamocrosiTenbHas paboTa 5
2 KoHTposibHBIC pabOTHI MO IPAKTHUKE 20
KonTponbHas paboTa no TeopeTuuecKomMy 30
MaTepuany
HUTOT'O 60
JK3aMeH 40
OO0uuii uTor 3a cemectp 100
CootBercTBHE OAIJIOB OIICHKE
Onenka 1o naTuOaIbHON IIKaJIe
KomuuecTBo 6annos »
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHBII 3auet
3a4er
90-100 A OTJIMYHO 3auTeHo
80-89 B 3auTeHo
75-79 C OO 3auTeHo
70-74 D 3auTeHo
60-69 E YIOBJIETBOPUTEIHHO 3auTeHo
35-59 FX HE 3a4TE€HO
034 v HEYJOBJIETBOPUTEIHHO e 3a9TeH0

9. MATEPUAJIbHO-TEXHUYECKOE OBECIIEUEHUE YYEBHOI'O ITPOLIECCA

VY4eOHble 3aHATHS NpoBoaATCsA B 4-M yueOHOM Kopmyce (T. onenk, mp. TeaTpanbHblid,
1. 13). Jlns npoBeneHus JTEKIMOHHBIX 3aHATUI TpeOyeTcs ayuTopus, 000py10BaHHAs MEIOBOM
VI MapKepHOW JOCKOHM, MyJIbTUMEIUIHBIA MPOEKTOP M SKpaH, HOYTOYK, KOMILJIEKT Y4eOHOM
MeOenu Ui CTyJIeHTOB, pabodyee MeCTO MperoiaBaTelis, BEIXo B IHTepHeT — MpOBOIHON WM C
ucnoibs3oBanueM Wi-Fi.

Jns  BBIMONHEHMA ~ J1abopaTopHBIX  pabor  Tpebyercss  mabopaTopuu  CO
CHEIUAIM3UPOBAaHHBIM  000pPYJIOBaHHEM, KOTOPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUSAM
¢ poBOro 0Opa3oBaHUsA: UMEET B HATMUUHU OOJIBIIOE KOJIMYECTBO PA3IMUHBIX TUIIOB JaTYUKOB,
KOTOpBIE TMOJKIIIOYAIOTCS K HOYTOYyKy (IUTaHIIETY) M MO3BOJISIIOT OCYLIECTBIATH COOp
OKCIEPUMEHTAIBHBIX JAHHBIX, TIpadUYecKuil aHaiu3 JaHHBIX, PEIICHHE MaTeMaTUYeCKHX
ypaBHEHUH, 00paOOTKYy SKCTICPUMEHTAIbHBIX JTAHHBIX.

Jlist caMOCTOSITEIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChHI
Hayunoli OMOMMOTEKM YHHMBEPCHTETa W JIPYTUX SJICKTPOHHBIX OWMONMMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe OOecreyeHne, MpPEeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
kadeapsl oomel Gk U TuaakTuKu Gus3uku (ayma. 220).
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OOyuaronuecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh y4eOHBbIE MaTepHaibl IO
JTUCLMIUIMHE, pa3MelleHHble Ha miardgopme Moodle IlenTpa aucTaHIMOHHOrO 00pa3oBaHMS
OI'bOY BO «/lonl'Y». IIpn u3yyeHUH AUCUMIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O0y4YeHHE U
JUCTaHIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

C  uCHONB30BAaHUEM  PECYpCOB  IUIATGOPMBI  JUCTAHIMOHHOIO  00pa30BaHUS
OCYILECTBIIACTCSI TEKYLIMH KOHTPOJb 3HAHUH OOYyYaroLIMXCSd HA OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YJIBTATOB CAMOCTOSITEIBHON PaOOTHI.

10. PEKOMEHAYEMAZ JIMTEPATYPA

10.1. OcHoBHas n1uTepaTypa

1. I'.Keiin. CoBpemennas ¢usuka snemeHTapHbIx yactui. M: Mup, 1990. — 360 c. — URL:
https://djvu.online/file/Xal88Sdpls4sl (mara ob6pamenus: 01.01.2025) — Pexum nocrymna: B
CBOOOAHOM AOCTyIE. — TeKCT: ANEeKTPOHHBIN.

2. A. . Axueszep, M.I1.Pexano. buorpadus snementapubix yactun. K: HaykoBa gymka,
1979. —264 c. — URL: https://djvu.online/file/SW9SiClhg4 IHW (nata oopamenwus: 01.01.2025) —
Pexum nocryna: B cBOOOAHOM J0OCTyIE. — TEKCT: 3IIEKTPOHHBIH.

3. b.C. Nmxanos, 1.M. Kanutonos, H.II. FOaun. Yactuuel u aToMHble sipa: Y4eOHUK
JUISL BY30B - 2-e¢ u3gl.mchp.u jpom. - M.: UznatensctBo JIKM, 2007. - 584c. — URL: chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/http://nuclphys.sinp.msu.ru/books/b/Chasticy i
atomnye yadra.pdf (mata obpamenus: 01.01.2025) — Pexum goctyna: B CBOOOJHOM JOCTYyIIE. —
TekcT: 2neKTPOHHBIN.

4. C. M. bunenskuii Maccel, cMelmBanue ¥ ocuisiuuy Hetpuno / YOH. — 2003. —
T. 173. — C. 1171—1186. — URL: https://www.ufn.ru/ru/articles/2003/11/b/ (nata obpamieHus:
01.01.2025) — Pexxum noctymna: B CBOOOJHOM J0CTyTE. — TEKCT: 371€KTPOHHBIM.

5. JLA. JJangay, E.M. JIudummn. Mexanuka crutomnsix cpea. M.: Hayka, 1976. — Tekcr:
HEIIOCPEACTBEHHBIN.

6. A.Jl. Tuprunos. Mexanuka ®uaKoCTH U ra3a (ruapasiuka). Cankr-IlerepOypr: U3a-Bo
[TomurexHn. yH-ta, 2007. — Jloctyn mo maposto u3 cetd MHTepHeT (YreHue, Ieyars,
korupoBanue). — <URL:http://elib.spbstu.ru/dl/2/5120-200.pdf>. (nata oo6pamenus: 01.01.2025)
— DOI 10.18720/SPBPU/2/s120-200. — TeKcT: 371€KTPOHHBIN

7. Jlonnguckuit JI.I'. Mexanuka skunkoctd u raza. M.: Jlpoda, 2003. 840c. — URL:
https://djvu.online/file/aKKbN2Gb7dd46 (mata obpamenus: 01.01.2025) — Pexxum moctyma: B
CBOOOAHOM AOCTYTIE. — TEKCT: AIEKTPOHHBIN.

10.2. [JononHUTEIbHAS JIUTEPATYpA

8. N.®. 'mu30ypr Hepeménnsie npobiiems! pyHIaMeHTalIbHON (u3uku (pyc.) / Ycnexu
¢usznueckux  Hayxk. — 2009. — T. 179. — C. 525-529. - URL:
https://www.ufn.ru/ru/articles/2009/5/d/ (mata obpamenus: 01.01.2025) — Pexxum moctyma: B
CBOOOTHOM J0CTyTE. — TEKCT: SIEKTPOHHBIH.

9. 0. I'. Kynenko HaOmioneHue OCHWUIALMNA MIOOHHBIX HEWTPUHO B 3JIEKTPOHHBIE
HelTpuno B skcriepumente T2K // YOH. — 2013. — T. 183. — C. 1225-1230. — URL:
https://www.ufn.ru/ru/articles/2013/11/d/ (nara obpamenus: 01.01.2025) — Pexxum moctyma: B
CBOOOJIHOM J0CTyTEe. — TEKCT: 3JIEKTPOHHBIH.

10. Library of CERN — URL: http://library.cern/services/loan (mata oOparieHus:
01.01.2025). — PexxuMm gocrtyma: Jjisi aBTOPU3UP. MOIb30BaTeaeit — TeKCT : 3JIeKTPOHHBIH.

11. Y. Kutens, KBantoBas teopus tBEpapIX Ten. M.: Hayka, 1967. — 491 c. — Tekcr:
HEMOCPEICTBEHHBIN.


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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11. ”THOOPMAILIMMOHHBIE PECYPCHI

1. HauuonanbHasi 3JIEKTPOHHAas onbIMoTEKA (HOBb): dbenepanbpHas
rocynapcTBeHHas uHpopmarmonHas cucreMa / MunuctepctBo Kynbsryper P®; Poccuiickas
rocynapcTBeHHas Ombnmoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — Pexxum noctyna: cBoOoAHbIN, noanucka. Heodxonnma ycraHOBKa IPOrpaMMHOIO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata o6pamenus: 01.09.2023). — Pexxum mgocTyma: 1y aBTOPU3OB.
IIOJIb30BaTeNe. —TeKCT: dJIEKTPOHHBIMN.

3. Hayunas snexrponnass Oubnmoreka «KubepJlenunkay»: caiit / Accoumanms
«OrtkpbiTast Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum noctymna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4. DNEeKTPOHHO-ONOIMOTeYHAs cucTema «JIaHb»: [caliT]. - URL:

https://e.lanbook.com (mata ob6pamenus: 01.09.2023). — Pexxum noctyma: Aisi aBTOPHU3OB.
IIOJIb30BaTeIeN. — TEKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiit: snekTpoHHas OubinoTeuHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata obpamenus: 01.09.2023). — Pexxum noctyna: At aBTOPU30B.
noJib30Bareneil. — TeKcT: ANeKTPOHHBIN.

6. DeKTpoHHO-0ubIuoTeuHasi cucrema Jloul'Y: caiir / ®I'BOY BO «lonl'Y». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOIHBIN. — TEKCT: 37E€KTPOHHBIN.
7. DyieKTpoHHbII KaTajgor Hayunoii 6ubmuoreku Jlonl'Y: pasnmen caiira / Hb

Houl'V. — Texct: anextponusiii // 9bC lonI'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 01.09.2023). — PexxuM ocTyna: HOUCK CBOOOIHBIM, 3JIEKTPOHHBIE JOKYMEHTHI
— 115t monb3oBatened JJonl'y.

8. JuaexTponHblii apxus louIl'Y: paznen caiira/ Hb JIonI'Y. — TekcT: 31eKTpOHHBIH
/l 9BC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexxum
JIOCTYTIA: CBOOOHBIH.

12. TIPOTPAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xopnoparusHas nunensust JJonl'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas nuuen3us Joul'yY Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark st BhICIINX y4eOHBIX
3aBeJIeHUH)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuu GPL, Apache,
BSD nj1st cB0OGOAHOTO MPOTPAMMHOTO 00ECTICUCHHS).


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/

	stamp:МАШАРОВ ПАВЕЛ АНАТОЛЬЕВИЧ1: 


