depepasibHOE TOCyJapCTBEHHOE 610/pkeTHOe 06pa3oBaTesibHOe
yupexx/ieHHue BbIcLIero o6pa3oBaHusa
MockoBCKUM rocyiapcTBeHHbI M yHUBepcuTeT uMeHU M.B. JloMoHOCOBa

@aky/bTeT BbIYUCJAUTE/IbHON MaTeMaTUKU U KUOepHETHUKHU
OUITNAJTMI'Y BT'. IVEHE

YTBEPXJIAIO
H.o. nupexTopa
VIT'Y B 1. J/lyoHe
/3.3. booc /
/ «24» mapTa 2024 1.

PABOYAA IMTPOrPAMMA JUCHHUIIVIMHBI
HaunMmeHOBaHMe JMCIMIIIMHBI:

MoaesiupoBaHue NpoueccoB GU3NMKHU BEICOKMX IHEPrui

YpoBeHb BbICHIEro 06pa3oBaHMs:
mazucmpamypa

HanpaBneHne NoAroTOBKH / CIeHaJIbHOCTb:

01.04.02 "lIpuknaaHas maTeMaTuKa 1 HHpopmaTuka" (3++)

HanpaBsieHHOCTb (mpoduib):

MeToabl U TEXHOJIOTUU 06pa60'n<u AAHHBIX B reTepOoreHHbIX BbIMH C/IMTEJ/IBHBIX CpeAax

®opma 0byyeHus:
O4yHas

Jly6Ha 2024



Pabouyass mnporpamma AuUcUMIJIMHBL (MojAyJsis) pas3paboTaHa B COOTBETCTBUU C
CaMOCTOSITE/IbHO yCTaHOBJeHHbIM MIY o6pasoBaTenbHbIM cTta”gaprtom (OC MIY) ana
peasu3yeMbIX OCHOBHBIX MNpodeccHOHaNbHbIX 06pa30BaTeJbHbIX MPOrpaMM BbICIIETO
obpa3oBaHus mno HanpaBiaeHutro mnoAarotoBku 01.04.02 "llpuknagHass MareMaThuka U

MHPOpMaTHUKA" MporpaMMbl MarucTpaTyphbl B pelakiiuy npukasa MI'Y ot 20__r.



1. Mecto gucuumInHbI (MoAyJs) B ctpykrype OIIOII BO:

JvcuunanHa oTHOCUTCS K BapuaTuBHou yactu OIIOIT BO.

2. BxoaHble Tpe6GOBaHUA AJ1 0CBOE€HUA AU CLUINJIMHBI (MOAYJIfA), NpeAgBapUTe/IbHbIE YC/I0BUA

(ecsu ecTh):

3. Pe3ysibTaThl 06y4YeHMs N0 AU CHUIIMHE (MOAYJIIO):

[l1aHupyeMblie pe3ysibTaThl 06yYeHHUs 10 JUCHUIUIHHE
(Moaysm0)

CopepxxaHue M KOJ,

UHauKaTOop (MoKasaTeJib)

[l1aHupyeMbie pe3yJibTaThl 06y4YeHHUs 10

KOMIIETeHIUH. AOCTHKEeHHMS KOMNETeHIMH | AMCIMII/IMHE, CONPSKEeHHbIe C
WHAUKATOPAMH
AOCTHKEHHUsI KOMNeTeHIM i
CIIK-1. CriocoOHOCTD CIIK-1.1 ITpumensier 3HaTh

MPUMEHSATH KITaCCHUCCKUE
COBpPEMEHHbBIE
MATEMATHYCCKHUEC MECTO/IbI
JUIsl TIOCTAHOBKH 3a/1a4
MaTeMaTHYECKOTO
MOJICIIMPOBAHHUS B
pa3IMYHBIX 00JACTAX HAYKH
M TEXHHUKH, OCYLICCTBIIATh
MaTeMaTHYECKOe
MOACIHPOBAHHUE
bu3HYecKuX,
TEXHOJIOTHYCCKHUX U
MPUPOJIHBIX IPOIECCOB

KJIACCUYECKHUE U
COBpEMEHHbBIE
MaTEMaTUYECKHE METO/IbI
JUIS TOCTAaHOBKH 3aj1a4
MaTEMaTHYECKOrO
MOJIC/IMPOBAHUS B
pa3IMYHbIX 00JIACTSIX HAYKH
M TEXHUKH

CIIK-1.2. OcyuectBisier
MaTeMaTU4YeCKOe
MO/IE/IUPOBAHHE
¢busnueckux,
TEXHOJIOTHUECKUX H
MPUPOIHBIX POLIECCOB

dusuka BbICOKMX IHEPTUM.
CtangapTHas Mo/ieJib, BU/IbI
B3aMMO/IEMCTBUH, CEYEeHUs].
dusuyeckue 06'bEKThI B IKCIIEPUMEHTE.
3HAKOMCTBO C MeTO/laMU perucTpanuu
yactul,. Ob1iee npeAcTaBJAeHHUs O
B3aMMO/I€MCTBUAX 3JIeMEHTAPHBIX
YaCTHUL, IPU BbICOKUX IHEPT USIX.
YMmeTh

BbINOJIHATE YCTAaHOBKY U

VMHUL MAJIM3aLUI0 TPOrpaMMHBIX
NaKeTOoB, peasIu3yLUX MO en
HU3KO3HEpPreTU4eCKOM rpaBUTALMH.
HUMeTh HaBbIKH

MojesinpoBaHus NpoLeccoB PpU3UKHU
BbICOKUX 9HEPruM AJis pelieHus
npodeccuoHa/JIbHbIX 3a/1a4

4. 06'beM AUCUUNJUHBI COCTABJISIET 3 3.€., B TOM 4YHCJIe 72 aKageMHYECKHX 4YacOB, OTBEACHHBLIX HA
KOHTaKTHYIO paboTy oOydaroumxcs ¢ npernojanaresieM, 36 akaJeMUYeCKMX 4YaCOB Ha CAaMOCTOSATEIbHYIO

paboTy 00yyarouMXxcs.




5. CogeprkaHue JUCHMILIMHBI (MOAYJIfA), CTPYKTYPUPOBaHHOE MO TeMaM (pa3jesiaM) C
yKa3aHHeM OTBe/JleHHOI0 HA HUX KOJIMYeCTBa aKaJleMHYeCKHX YacoB U BUAbI y4eOHbIX

3aHATHH:

5.1. CTpyKTypa AMCUMIIMHBI (MOAYJ/is1) MO TeMaM (pa3jesaM) € yKa3aHUEM OTBeJeHHOro Ha
HHUX KOJIMYEeCTBa aKaJeMUY€eCKHUX YaCOB U BU/bI YYEOGHBIX 3aHATHH (B CTPOTOM COOTBETCTBHH

C y4eOHBIM NJIAHOM)

HauMeHOBaHHMe pa3/ie/ioB U TEM HomuHa/ibHbIE TPYA03aTpPaThl
AMCHUIIMHBI (MOAys), 00y4Yamwierocs
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Pazgen 1. [Ipoueccobl du3uku 2 2 4 onpoc
BbICOKUX 9HEpPrum
Paspes 2. HayanbHble cBeieHUS O 2 2 4 KOHTPO
reHepaTtope B3auMO/IeUCTBUH JIbHas
PYTHIA paboTa
Paspges 3. OCHOBHbBIE KJIOYHU U 6 6 12 KOHTPO
napameTpbl reHepatopa PYTHIA JIbHasA
pa6oTa
4 4 8 KOHTpPO
Paznen 4. PoxxneHue 6030Ha Jleas
Xurrca cTaHZJapTHOU Mojieik
paboTa
Pazzen 5. [Iponeccol cTaHA@pTHOM 6 6 12 KOHTPO
Mo/Jiesv o P bna
A paboTa
4 4 8 KOHTPO
Pazpgen 6. Pacnmagbl yacTuij JIbHas
pa6oTa
Pazpen 7. [Ipoueccel 3a pamkamMu 4 -+ 8 KOHTpPO
CTaH/JaPTHOW MO/ieJI B paMKax JIbHas
reHepatopa PYTHIA paboTa
Paspgeu 8. [Iponeccel 3a paMKaMu 4 4 8 KOHTPO
CTaH/J[apTHOW MO/IeJIU B paMKax JIbHaf
reHepaTtopoB QBH, BlackMax, pa6oTa
Charybdis
= = 8 KOHTPO
Pazpnen 9. AHa/nu3 co6bITUH JIbHas
pa6oTa




Jpyrue BUJbl CAMOCTOSTEIbHOM
pa6oThbl (OTCYTCTBYIOT)

[IpoMexxyTOo4YHas aTTecTayus 36
(3k3aMeH)
HToro 36 36 108 —

5.2. CoaepxaHue pa3aesioB (TeM) AU CLUIIAHBI

Nen/m HaumMeHoBaHue pa3jesioB (TeM)
JMCLUIIJIUHBI

CopeprkaHue pa3ziesioB (TeM) AUCLHUIIIUH

Pazgen 1. [Iponeccobl du3uku
BbICOKUX 9HEPIrui

®dusuka BbICOKUX 3Heprui. CraHgapTHas
MO/ieJib, BU/Ibl B3aUMOIECTBUH, CeYeHUs.
dusnyeckre 06'bEKTHI B IKCIIEPUMEHTE.
3HAKOMCTBO C METOJAMH PEerMCTpPal UM YACTHL.
O61iee npecTaBeHUs] O B3AUMO I UCTBUAX
3JIeMeHTapPHbIX YAaCTHUL| IPU BbICOKUX IHEPIHUSIX,
CTPYKTYype cOObITHUS (MEeXaHU3MBbI
B3aMMO/JI€MCTBHUSA aZJpOHOB, B3aUMOEUCTBUS Ha
MapTOHHOM YPOBHE, KeCTKHE U MSATKUE
npoueccel, runoresa GpakTopUsaLuH,
CTPYKTYpPHbIe QYHKIUH, U3JIyYeHHEe B
Ha4yaJIbHOM ¥ KOHEYHOM COCTOSIHUH,
MHOT'OKpaTHbI€ B3aUMO 1€ ICTBHUS, CXEMBI
dparmMeHTaL MU LIBETHBIX 00'EKTOB U pacnas
HeCTabMJIbHbBIX YaCTHI] U T.A.), TapaMeTpax u
XapaKTepPHUCTUKAX, ONUChIBAIOLUX COOBITHE.

Pasges 2. HayanbHble cBe e HUS
0 reHepaTope B3auMOJAeUCTBUMI
PYTHIA

O6wue cBeeHus o meto e MouTte Kapuio.
3ajiauu ¥ nesu MoJiesinpoBaHus. Mecto
MO/IeJIMPOBaHUS B COBpEMEHHOM G U3UYECKOM
aHaJsin3e. Busibl U creyuasu3anus reHepaTopoB
COOBITUH. YCTaHOBKA NPOrpaMMHOTO NakKeTa
PYTHIA, co3anue 6M611M0TEK reHepaTopa.
3anyck TecToBOU nporpaMmmbl. OCHOBHbIe 3Talnbl
MOJIeJIMPOBaHUs U CTPYKTYpa yIpaBsioLen
nporpaMMbl (MHULMAAU3aL U G U3UYECKOTO
npoiiecca, reHepanus co6bITUs, QUHATbHbIH
aHaJIM3 COObITHSA).

Paspes 3. OCHOBHbIE KJIIOYU U
napameTpsl reHepatopa PYTHIA

[TosAATHE 0 6/10KaX mepeMeHHbIX. CIMCOK
dusnyeckux npoueccos. ['pynnel npoueccos.
MexaHHU3Mbl B3auMoJeHcTBUH. Pusnyeckue
KOHCTAHThI U napaMeTpbl. KuHemMaTuieckue
orpaHudeHus. [lapameTpbl HHULIMATU3AL U .
B0k KWHeMaTU4YeCKUX NepeMeHHbIX YacTHLL.
Koabl yacTui,

Pazznen 4. PoxxaeHue 6030Ha
Xurrca ctaHZlapTHOY MoJiesiu

MexaHusMmbl poxaeHus. CpaBHeHHe CeYyeHUH.
MaccoBoe pacnpegesieHMe. MHOXeCTBEHHOCTb
4acTUl, B COObITUU. 3aBUCUMOCTb Ce4YeHUs U
MHO>K€CTBEHHOCTHU OT YCJIOBUM MO/IeJIMPOBaHUS
(sHepruu B3aUMOJEMCTBUS, Maccbhl 6030Ha,
M3JlydeHMss B HAyaJbHOM M  KOHEYHOM




COCTOSIHUM, MHOTOKpPATHbIX B3aUMOJEUCTBUH,
CTPYKTYPHBIX QYHKIIMH, GparMeHTal U H).

5. 5. Ctpyu KX/I. PoxxeHue TsKesbIX apoMaToOB.
[Iponeccobl c 06MEHOM KaJIMOGPOBOUYHBIM 6030HOM
Z0 (na npumepe npouecca [penna-fna).

[TapHOoe poxkaeHHe KaJUOPOBOYHBIX 6030HOB Z U
W. AccouurpoBaHHOe (COBMECTHOE) poXxJeHUe
Z 6030Ha U CTPYH.

Pazzien 5. [Ipoueccel
CTaHAAPTHOU MOJeJIH

6. BkitoueHue/oTKIOYeHUE PpparMeHTal MU U
pacna/ioB BcexX 4acCTHUIL,

BkyitoueHre /OTK/IIOYEHHE pacnaZia KOHKPETHOH
Pa3pgen 6. Pacnaapl yacTuiy YacTHUIbI 10 BCEM BO3MOXKHBIM KaHaJlaM.
Bk/toueHue /0TKJII0OYeHUe KOHKPETHOT O
pacnaza. Tabsiuna pacnazsos. Pacnasibl 6030Ha
Xurrca.

7. MoTuBanuu ¢pusuku 3a pamkamu CM.
PacuivpeHHBbIN KaIUOPOBOYHBIH CEKTOP.
CynepcuMmMeTpus. /lonosIHUTEIbHbIE
U3MepeHUs U KaJlyla-K/s HHOBCKUe
BO30YK/leHUs rpaBUTOHA. YeTBepToe
nokoJieHne ¢pepMHUOHOB. JIeNTOKBApKH.

Paspgen 7. [Iponeccel 3a pamkaMu
CTaH/JJaPTHOW MO/IeJIU B paMKax
re”Heparopa PYTHIA

8. YcTaHOBKa ¥ MHUIIMAIU3ALUA TPOTPAaMMHBIX
Paspgeu 8. [Iponecchl 3a paMKaMy | MAKETOB, peau3y IILUX MOJeJIH
CTaH/JapTHOM MO/IeJIU B paMKax HU3KO3HepreTUYeCKOu rpaBUTALMH.

reHepatopoB QBH, BlackMax, KBa3sukJjlaccuyeckue v KBAaHTOBbIE
Charybdis MHUKPOCKONUYECKHE YepPHbIe AbIPbI.
IBOJIOLIMOHHBIE CIIeHAapHH.
9. UcTopus cob6biTUsA. CHUCOK YaCTHL B COOBITHH.
Tabnuubl cedeHuil. KuHemMaTuka npoueccos.
Pazzen 9. AHanu3 co6bITUH [lepexon B Apyryto cucteMy oTcyeTa. CUrHaI1 U

¢doH. CraTuctuyeckass 3Ha4HUMOCTb. PU3UYEeCcKHe
00'bEKThI M BU3yaJIU3aLUsI COOBITHM.

6. ®oHA oueHOYHBIX cpeAcTB (POC, oneHOYHbIE U MEeTOAMYECKHE MaTepHUaAJIbl) AJIA
OLleHUBAHMA pe3y/IbTaTOB 00y4YeHUs N0 AUCHUIIIMHE (MOAYJII0).

6.1. TunoBbie KOHTPOJIbHbI€ 3aJaHUA HJIK UHbBI€ MaAaTepUuaJibl AJIA INPOBEeAE€HHUA TEKyllero
KOHTPOJIA yCNIeBa€MOCTH

[IpuMepsl TeM Ui YCTHOTO oIlpoca

1. OueHUTb OTHOIIEHWE HHTEHCUBHOCTH CUJILHOT'O U 3JIEKTPOMArHUTHOT O B3aUMO/IE€HCTBHUIA.

2. TlpuBectu npuMepsbl (c guarpammamu PeiiHMaHa) XapaKTEpPHbIX POLLECCOB /ISl BCEX THUIIOB
B3aumojeicTusa. Popmysia AMjasna A5l OlleHKH YCKOPEeHUsI BbIYUCIeHUH TPU
napaJjiiesibHOM peasu3aluy aJropurma (mporpamMmmai).

n[!HMe[!bl sagla}mﬁ AJ1d KOHTPOJIbHbIX pa60'r Ha CeEMUHApPaX




[IpakTHYeckas KOHTpoJibHasi paboTa 1o TeMe «HavasibHble CBeJleHUsI O reHepaTope
B3auMoencTBUM PYTHIA: OCHOBHBIE K/IIOUM M TapaMeTphI»:

1. [Ipu Mo ieIMpOBAHUHU CTOJIKHOBeHUHM NpoTOHOB HAa LHC yyecTh
- u3JlydyeHre B Ha4YaJIbHOM U KOHEYHOM COCTOSIHUHU
- BKJIIOYUTb/BBIK/JIIOYUTh MeXaHU3M P parMeHTaluu

2. [Ipy Mo leIMpOBAaHUM AaHHUTHJISILUMU 3JIEKTPOHA UM No3uTpoHa Ha LEP cTosikHOBeHUH
npotoHoB Ha LHC

- I[IPOAaHAJIM3UPOBATDb COCTAB BTOPUYHBIX HAaCTHUIL] [10 apoMaTaM
- OL€HHUTDb BJUAHUE U3JTYyI€HHE MHOXXECTBEHHBIX BBaHMO,CleﬁCTBHﬁ

[IpakTHYeckass KOHTpoOJIbHasA paboTa no TeMaM «PoxxaeHne 6030Ha XUrrca CTaHAapTHON MOeIN»:

1. BbIuucaIUTh ceueHre 6030Ha XUrrca AJis pa3HbIX MeXaHU3MOB €ro poXK/AeHHUs
2. OLeHUTDb YUCI0 COOBITUH poXxAeHHUs 6030Ha Xurrca Ha LHC, TasaTpoH u LEP
3. OLEeHHUTDb YUCJI0 COOBITUH MHOXKECTBEHHOTO poXAeHHUs: 6030Ha Xurrca Ha LHC u LEP.

[IpakTHYeckass KOHTpoJIbHasA paboTa 1o TeMaM «IIpolecchl cTaHJapPTHOW MO/IeTH»:

1. OnpenenuTh rpynny HauboJsiee BeposTHHIX nmpoieccoB CM (M COOTBETCTBYIOLIMHN THUI
B3auMoeicTBui) s ycaosuit LHC.

2. OnpenesuThb rpynny HauboJsiee BeposiTHBIX MpolieccoB CM (M COOTBETCTBYIOLIMHN THUI
B3aMMO/1eMCTBUM) AJis ycaoBUM TaBaTpoH

3. OnpenenuTh rpynny HauboJsiee BeposiTHbIX npoueccoB CM (M cOOTBETCTBYIOLMHN TUIT
B3aUMOJEeNUCTBUH) i ycaoBui LEP

4., BbIYUCIUTD OTHOLLIEHUE BEPOATHOCTEU POXKAEHHUSA JIETKUX Y TsKesbIX KBapkoB Ha LHC,
TasaTpon, LEP. /laTb 06'bsiCHEHUS MOJIy4eHHOMY pe3yJ/bTarTy.

[IpakTHYeckast KOHTpoJIbHast paboTa 1o TeMaM «Pacnazibl 4acTUL»:

1. Onpepnenuth HauboJIee BepoATHBIN pacnaj 6030Ha Xurrca. CpaBHUTD € KaHaJlaMU, B
KOTOPBIX OblJT OTKPBIT 6030H Xurrca. /laTb 06'bsiCHEHHE OJIyYeHHOMY pe3yJbTaTy.

2. Onpezes1uTh BepOSITHOCTH pacnajia 6030Ha Xurrca 1o 3aJaHHbIM KaHaJslaM U3 TabJIuL
CeYeHHUH.

[IpakTHYeckas KOHTpoJIbHas paboTa no TeMe «[Ipoleccsl 3a paMKaMH CTaHAAPTHOM MOJieJIN B
pamkax reHepatopa PYTHIA»:

1. BbIYMCIUTH CeYeHre HOBOTO KaJiu6poBoyHoro 6o03oHa W' na LHC.

2. Onpepnenuth uncso LSP mogenu MSSM B ycnoBusix LHC (3HaueHHe napaMeTpoOB MO/ieJIU KaK
B reHepaTope Mo yMOJ4YaHHUI0)

3. BbluucauTh ceyeHUe cTabuausupyrouero ckaasapa mozesu RS1 (paguona) B ycsnoBusix FCC
(pp, 100 T3B)

[IpakTHYeckas KOHTpoJIbHasA paboTa rno TeMam «IIpoueccel 3a paMKaMH CTaHAAapPTHOW MOJIEJIU B
pamkax reHepatopoB QBH, BlackMax, Charybdis»:

1. OueHUTh YUCJI0 MUKPOCKOTIUYeCKUX YepHbIX AbIp A1 LHC u FCC

2. [TocTpoUTb 3aBUCUMOCTD C€YEeHUs] KBa3UKJ/IAaCCUYECKUX YePHBIX JbIP OT YHCJIA
JlonoJIHUTeIbHbIX u3MmepeHui a1 LHC u FCC



[IpakTHYeckast KOHTpOJIbHast paboTa 1o TeMaM «AHaJIu3 COOBITUH»:

Onpe,ueﬂm'b YHUCJIO CUTHAJIbHbIX U q)OHOBbIX COOBITUH AJIdA

1.
2.
3.

KaaubpoBoyHoro 603oHa Z0 Ha LEP u TaBaTpoHa
HOBOT0 Kasin6poBo4HOro 603oHa Z’' Ha LHC u FCC

KK-rpaButona Ha LHC u FCC

6.2. TunoBbie KOHTPOJIbHBI€ 3a/JdaHHU A UJIM HHbI€ MaTepHaJibl AJIA IPOBEA€HUA
HpOMe)KYTO‘lHOﬁ aTTeCTalUi 0 JUCHHUIIJIMHE, KPUTEPHUH U IIKAJIbl ON€HUBAHUA

Bonpocsl K 3K3aMeHy
1. KuHemaTHKa

1.1.

1.2.

1.3.

1.4.

[TocTtpouTh pacnpejesieHUsi KOHEYHbIX YACTHUL, MO UMIIYJIbCY, NMONEPEYHOMY HMIIYJIbCY,
NOJISIPHOMY U a3MMyTaJIbHOMY yIJlaM NpU B3aUMOJENCTBUU Ny4YKa MPOTOHOB C 3HEpPrueu
10 I'sB ¢ nokosilMMcsA HEMTPOHOM.

BbIYMCAUTL HHBApUAHTHYIO Maccy 6030Ha XUrrca npu ero pacnaje Ha 2 ¢oToHa (ycJ0Bus
LHC). MoctpouTh MaccoBoe pacnpejesieHue. CpaBHUTb € Ta6JUYHbBIM 3HAaY€HUEM MacChl
6o30Ha Xurrca.

BbIYHUCAUTD MCEBAOOBICTPOTY NPOAYKTOB pacnaja (3J1eKTPOHOB) HOBOTO KaJIMOPOBOYHOTO
6o3ona Z' (ycaoBus FCC). IocTpouTh pacnpejesieHHe COOBITHH MO TMCEBAOOBLICTPOTE B
JIabopaTOPHOM cUCTeMeE.

BbIuMC/IUTh NCeBAOOGBLICTPOTY NPOAYKTOB pacnaga (MwooHoB) nepBoi KK-Mobl rpaBuTOHA
B mogenu RS1 (ycnoBust FCC). [locTpouTs pacnpeseneHue cOObITUM MO NCeBAOObICTPOTE B
CUCTeMe MTOKOs Mapbl MIOOHOB.

2. MHoKecTBeHHOe poXAeHHe YaCTHUIL

2.1.

2.2.

2.3.

OnpesesuTb CpeiHIOI0 MHOXKECTBEHHOCTD 3aps>KeHHbIX YaCTHUL, B COOBITUH NIPU
B3aMMO/I€MCTBUH JIBYX NIPOTOHOB NMpH 3Hepruu 5 I'aB B c.1i.M. O1leHUTHh OTHOILIEHHE
6aprvOHOB U Me30HOB. YTO U3MEHUTCS, €CJIU OJUH U3 IPOTOHOB 3aMEeHUTh Ha aHTUIIPOTOH?
OnpenenuTb CpeIHIOI0 MHOXKECTBEHHOCTb 3apsXK€HHbIX YACTHUL, B COOBITUU NIPU
B3aUMO/IEUCTBUHU ABYX MPOTOHOB npu 3Hepruu 540 3B B c.i.M. OLleHUTb OTHOLIEHHEe
6aprMOHOB U Me30HOB. YTO UBMEHHUTCS, €CJIM OJUH U3 MPOTOHOB 3aMEHUTb HA AHTUNPOTOH?
OnpefenuTb CpeHIOI0 MHOKECTBEHHOCTb 3aPs’KeHHbIX YaCTHUL| B COOBITUM NP U
AHHUTWJIAL MU 3JIEKTPOH-NIO3UTPOHHOM napbl npu 3Hepruu 5 '3B B c.i.m. OeHUTH
OTHOILeHHe GAPUOHOB U ME30HOB.

3. IlapToHHas Mozenb aipOHOB

3.1.

3.2.

3.3.

BbIUMCIUTL OTHOILLIEHHWE MOJIHBIX CeYeHUH B3aMMOJEeNCTBHUSA OTPULLATEJIbHO 3apsKeHHBIX
MHAOHOB ¥ HEMTPOHOB K aHAJIOTUYHOMY CeYeHHI0 B3aUMO/IeMCTBUSA HEUTPOHA C HEUTPOHOM:
piN/NN. Yto 6yzerT, ecsiu oTpULLATENbHbIA TMOH 3aMEHUTDb HA MOJIOXKUTEIbHBII? JHEPruio
HasleTawl X NMOHOB B3aATh 100 3B, cayyait nokosiencss MULIEHH.

To e camoe, 4TO A1 1.1, TOJILKO BMECTO HEMTPOHOB MCMOJIb30BaTh NMPOTOHbL. CPaBHUTH
pe3yJsibTaThl € I.1. /laTh 06'bsICHEHHE.

To ke caMoe, uTo Ju1d 11.1-2, HO npu 3Hepruu 10 I'aB.



4. KBaHTOBbIe YMCJIa KBApDKOB
4.1. BbIYHUCIUTDL OTHOLIEHUE CeYeHU W aHHUT UJISILIMU 3JIEKTPOHA U MO3UTPOHA NPU 3Hepruu 35
['3B B c.1i.M. B (@) aZipoHbI U (6) mapy MOOHOB. JlaTh 06'bsICHEHHE pe3yJIbTaTy.
4.2. Bb1YMCIUTh OTHOLIEHUE CeYeHU W aHHUTUJISILIMU 3JIeKTPOHA U MO3UTPOHA NPU IHEPIUU
1000 I'sB B c.i.M. B (a) aapoHb! U (6) napy M1OOHOB. /laTb 00'bsiCHEHUE pe3y/bTaTy.
5. dnekTpocaabble B3aMMOAENCTBUSA
5.1. CpaBHUTb BEpPOATHOCTH COBMECTHOI'O pOXAeHus t-kBapka U1 W-6030Ha Npu sHeprusx
Tasatpon u LHC.
5.2. CpaBHUTb BEPOATHOCTH NNApPHOTr0 06pa3oBaHus KaJubpoBoyHbIX 6030HOB (WW, ZZ, WZ)
npu sHeprusax TasaTpoH u LHC.

6. AHanu3 co6bITUH

6.1. OLleHUTb BO3MOXKHOCTb 3KCIIePUMEHTAJIbHOT0 HabJII0/Je HUsl HOBOT'0 KaJIMOPOBOYHOTO
6o30Ha Z' ¢ macco¥ 3 TaB no ero pacnagam Ha napy MwoHOB. PaccMoTpeTsh ciyyait
B3aMMO/IEUCTBUS Napbl NPOTOHOB npu 3Hepruu 14 TaB u 100 TaB. Kputepuem
HabJII0IeHUSl CYUTATh 3HAaYeHUe CTATUCTUYECKOW 3HAUMMOCTH > 5.

6.2. OLleHUTb BO3MOXKHOCTb 3KCIIepUMeHTabHOro HabJstoaeHusa KK-rpaButona c Mmaccoi 3 TaB
0 ero pacnajiaM Ha napy 3JieKTpoHoOB. PaccMoTpeTh ciy4yail B3BauMo/Ie iCTBUS Maphbl
npoToHOB npu 3Hepruu 14 TaB u 100 T3B. Kputepuem Habt0AeHUSI CYHUTATh 3HAYEHHUE
CTAaTUCTUYECKON 3HAYUMOCTH > 5.

6.3. OLleHUTb BO3MOXKHOCTb 3KCIIepUMeHTaIbHOro HabJoaeHus KK-rpaBuTona ¢ maccoit 10
TaB no ero pacnagam Ha napy ¢poToHoB. PaccMoTpeTs ciydyait B3auMO/1eHCTBUSA Mapbl
npoToHOB npu 3Hepruu 14 TaB u 100 T3B. Kputepuem Habt0AeHUSI CYHUTATh 3HAYEHHUE
CTAaTUCTUYECKOW 3HAYUMOCTH > 5.

6.4. OLleHUTb YMCJIO KBAa3UMKJIACCUYECKUX YepHbIX AbIp ¢ Maccou 10 TaB. PaccmoTpeTs cayyai
B3aUMO/IeUCTBUSA Napbl NIPOTOHOB NpU 3Hepruu 14 ToB u 100 TaB.

[IpumepHBIE TEMBbI CEMHUHAPCKHX 3aaHUN

1. Bujabl B3aMMOJeWCTBHUM M MX CBOMCTBA - XapaKTepHble 3HAaYeHUs KOHCTAHT, paJUyCoOB,
BpeMeH M Ce4yeHUW B3aUMOJEWCTBUMM, BHJ, TMOTEHIMaJa, NepeHOCYUKHU. Ilpoueccol
AHHUTWJIA MU 3JIEKTPOH-NIO3UTPOHHOM Napbl U KBapK-aHTUKBAPKOBOM Maphbl.

2. YcranoBka nporpammHoro nakera PYTHIA Ha yganenHoM cepBepe noj ynpasseHueM OC
tuna Linux. Co3jjaHue ynpaBisiiolledl nporpamMMbl (CKpuUITa) AJsi CO3JjaHUs OUOJIMOTEK
noAgnporpaMMm c nomoiibio Habopa komnuasaTopoB GCC. [loakatoueHue 6GUOGJIHMOTEKH
nporpamm CERNLIB.

3. WHunmanuszauuu  pusuMyeckux  mnpoueccoB. BkiloyeHue/BbIK/IIOYEHHE  Pa3/IMYHbIX
dusnyeckux MexaHU3MOB. Bb160p 3HaueHU N GpU3UUECKHUX KOHCTAHT U NTapaM eTpPoB. 3a/laHue
KMHEMaTU4YeCKUX OorpaHWYeHUU. Bpi6op B3aMMO/eHCTBYIOIIUMX YacTHUL. 3aJjHUEe CUCTEeMbl
OTCYeTa U IHepruM B3aumoJencTBusd. [losyyeHue cnucka KoJoB 4acTul. CTpyKTypa KoJ0B
4acTUlLl.

4. CospaHue nmporpamm JJisi MO/ieJIMPOBaHUSA B3aUMO IEUCTBUM Ny4YKOB NpoToHOB Ha LHC,

JU1s1 MOJle/IMPOBaHUs B3aUMOIe UCTBU M NYYKOB 3JIeKTPOHOB Ha LEP.

5. MexaHHU3MBbI POXK/JE€HHUSA U COOTBETCTBYOLME AUarpaMMbl PeitHMaHa.

6. Co3aaHue MporpaMMbl JiJisl MOJIeJIMPOBAHUS POXKAeHUs 6030Ha XUrTca.
AHanu3 pe3yJsbTaTOB MO/IeJIMPOBaHUs POXK/AeHUs 6030Ha Xurrca.

7. MojenvpoBaHHe NApPHOTO poX/aeHus 6030HOB XUrrca.



10.

11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

MopenrpoBaHue xapaKTepHbIX npoleccoB ctaHaapTHoi mogenu: Ctpyu KX/ PoxaeHue
TSXKeJIbIX apOMaTOB.

MojennpoBaHHe XapaKTepHbIX MPOLLECCOB CTaHAApPTHOW Mojesu: [Ipouecc ¢ o6MeHOM
KaJau6poBOYHBIM 6030HOM Z0 (npouecc Apensia-fAHa).

MojesimpoBaHHe XxapaKTepHbIX MpPOLECCOB CTaHAApTHOM Mojenu: [lapHoe poxjeHue
KaJUOpoBOYHBIX 6030HOB Z U W. AcconuupoBaHHOe (COBMeCTHOe) poxJeHue Z 6030Ha U
CTpyH.

061K aHaIM3 pe3yIbTaTOB MO/IeJIMPOBAHUS N1POLLECCOB CTAHAAPTHO W MOJIeJIH.
BkiroyeHue/oTKI04eHUE pacnazsoB BCEX
BkiroyeHue/oTK/IIOUeHHe pacnajia KOHKPETHOW 4YacTHIbl MO0 BCEM BO3MOXKHBIM KaHajaM.
BkitoyeHue/oTKII04eHHe KOHKpeTHOro pacnaza. [losyyenue TabMibl pacna/ioB.

dparmMeHTanuu 7 4acTul,.

MopenupoBaHue pacnazia 6030Ha Xurrca. AHasiM3 nNpolyKToB pacnaza 6030Ha Xurrca.
KoHcTaHThl B3auMoelcTBUM Ha MacuiTabe TBO. 3s1eMeHTHI pa3MepHOTro aHaIu3a.
JluarpamMMbl XapaKTepHbIX npoueccoB 3a pamkamu CM. [loakarwyeHUe 3THUX NPOLECCOB B
nakete PYTHIA.

MopenvpoBaHue HOBbIX HEUTPAJIbHbIX KaJIMOPOBOYHBIX 6030HOB Z'.

MopaenvpoBaHue poxJeHHUs CylepCUMMeTPUYHBIX YAaCTHII,

MojesimpoBaHHe KaJyla-KJASWHOBCKUX BO30YXAEHHBIX COCTOSIHUM I'PAaBUTOHA, GepMUOHOB
4eTBEePTOro NOKOJIEHUS U JIENTOKBAPKOB.

KoMmniekcHbIM aHa/iU3 Ce4eHUM XapaKTepHbIX IpoueccoB 3a pamkaMu CM. CpaBHeHue
pe3yabTaTOB, MoJy4YeHHbIX AJis aHepruu LEP, Tevatron, LHC.

YcTaHOBKa M MHMLMaau3anusa mnporpamMMHbix mnaketoB QBH, BlackMax, Charybdis.
MopaenrpoBaHue KBa3UK/IACCUUYECKHUX U KBAHTOBBIX MUKPOCKOTIUYECKUX YEPHBIX JbIP.
KoMn/ieKCcHbIM aHa/lu3 CeYeHUM XapaKTepHbIX MpoueccoB 3a pamkamMu CM. CpaBHeHue
pe3y/IbTaTOB, NOJIyYeHHBIX /IJIs1 pa3HbIX 9BOJIIOL{MOHHBIX CLleHapHeB.

AHanu3 MCTOPUU COOBITUM W YacTul, B cOObITUM. BbIBOJ Tabsul, ceyeHUW. AHanus
KMHEMaTHUKH [IPOLeCCOoB.

OnpeseneHre CTaTUCTUYECKOM 3HAYMMOCTM HabJ0JaeMoro rmpoluecca Ha MpuUMepe
pOXK/JeHUsT HOBOro pe3oHaHca co cnuHoM 1 W 2. Busyanusauusa coObITUS NPOTOH-
NPOTOHHOT'O B3aUMOJEUCTBUS.

INKAJIA U KPUTEPUU OLLEHHUBAHMUA pe3syibTaToB 06yyeHus (PO) no aucuuniauHe

OuenHka | 2 (He 3a4TeHO) 3 (3auTeH0) 4 (3a4TeHO) 5 (3auTeHo)

BHU/IbI
OLI€HOYHBIX
CpeACTB

3HaHuA

(8udbi
OYEHOYHbIX
cpedcms: onpoc,
mecmbl)

OTcyTcTBUE
3HaHUU

dparmeHTapHble
3HAHUSA

061ue, HO He
CTPYKTYpPHUPOBaHHbIE
3HaHUA

ChopmupoBaHHbIE
cUcTeMaTHU4YecKue
3HaHUA

YMmenus
(8udvwi

OTtcyTcTBUE
YMEHHUH

B niesioM ycneniHoe,
HO He

B 1iesioM ycneniHoe,
HO cojeprkaliee

YcnemHoe u
CHUCTEMATUYECKOEe




OYEHOUHbIX CUCTEMaTHYyecKoe | OT/esIbHble NPo6esibl yMeHHe
cpedcmae: yMeHHe yMeHHMe (JonycKaeT
npakmu4eckue HETOYHOCTH
3adaHus) HeNnpUHIMIHAJbHOTO

XapakTepa)
HaBbiku OTtcyTcTBUE Hasnuue B nesom, CdopmupoBaHHbIE
(B/1agenus, HaBbIKOB OT/1eJIbHBIX chopMHUpOBaHHbIE HaBbIKH
ONbIT (Bs1azeHMH, HaBbIKOB (Ha/IMuMe | HaBbIKM (BJIaieHHs]), (B1agenus),
AesATeJbHOCTH) onbiTa) ¢dparmeHTapHOIO HO HCIOJIb3yeMble He NpUMeHsieMble
(8udsi OmbITa) B aKTUBHOU popme NpHY pelieHUun
OYEHOUHbIX 3aza4
cpedcmae:
8bIN0OJHEHUE U
3awuma
Kypcosoll
pabomul, omuem
no npakmuke,
omuem no HUP
um.n.)

7. PecypcHoe obecnieuenue:
7.1. IlepeyeHb OCHOBHOI M 10MOJTHHUTEJIbHOMH JHTEPATYPBbI

OcHoBHas siuTepaTypa

1. Kpacuukos H.B. HoBas ¢usuxa na bonsmom agponnom xomnaiiaepe / Kpacuuko Huxonait
Baneppsnosuy, MateeeB Bukrop AnarosibeBuy; PAH. UHCTUTYT AiepHBIX HCClIe0BaHUMA. - M.:
KPACAH/I, 2011. - 208c.: ni. - ISBN 978-5-396-00313-2.

2. Okynb JI.Lb. DnemenTapHOe BBeicHHE B (pU3HKY dneMeHTapHbIX yacTHil / OkyHb JleB bopucosnu. -
2-e u3a.,ucnp.u gom. - M.: ®usmatiaut, 2006. - 128c.: ui. - ISBN 5-9221-0640-6.

3. Oxynsb JL.b. ®u3uka snementapubix yactul / Oxkyns JleB bopucosuu. - 3-e usa.,crep. - M.:
Enuropuan YPCC, 2005. - 216c¢. - IIpun.:c.141.- [Ipeam.ykas.:c.210. - ISBN 5-354-01085-3.

4. CrpokoBckuii E.A. Jlekuiuu no ocHOBaM KMHEMATHKU dJIEMEHTapHbIX nporeccoB / CTpOKOBCKUM
Eprennii AdanacseBuy; MI'Y um. M.B.JlomonocoBa; Hay4uHo-uccinenoBaTenbCkuii HHCTUTYT
snepuoi pusuku uM. J1.B. Ckobenbubina. - M.: Yauepcuterckas kuura, 2010. - 298c.: . -
[Ipun.:c.194.-3anaun u ynpaxsenus:c.245.-Pexk.mmr.:c.285. - ISBN 978-5-91304-154-8.

AOHOJIHI/ITEJ]bHaH JIMTepaTtypa

1. Bosommn M.B. Teopust kaTuOpOBOUHBIX B3aUMOACHCTBHUI 3JIEMEHTAPHBIX YacTHIL /
2. Bosnowun Muxaui bopucosuy, Tep-Maprtupocsn Kapen ABerukoBud. - 2-¢ usj. -
M.: Jlenann, 2015. - 298c¢. - (Ouzuko-maremaTuueckoe Hacueaue: pu3nka

(KkBaHTOBast TEOPHS 110JIs1 U (PU3KKA JIeMEHTapHbIX YyacTuil)). — Crnucok jut.:c.288. - ISBN 978-5-
9710-1777-6.

7.2. [lepeyeHb JIMLEH3HMOHHOTIO obecrieyeHuss, B
0Te4YeCTBEHHOI'0 NPpOU3BOACTBA
[Ipy peanusanuu JUCLHUIJIMHBI MOXeT ObITh MCIOJIb30BAaHO CJle/lyilollee MporpaMMHoOe

obecrnedyeHue:

nporpamMmmMmHoOro TOM yuciae



1. Onepaumonnas cucrema Ubuntu 18.04.

[Iporpammusii npoaykt Dev-C++ Bloodshed Software
[Tporpammusiii npoaykT CodeBlocks The Code::Blocks Team
[Iporpammusiii npoaykT Free Pascal 3.0.0 Free Pascal Team

“w» A v

[Tporpammubiii npoaykT Python 3.5.1 (64-bit) Python Software Foundation

7.3. ITlepeyeHb npodeccHoHaIbHbIX 623 JaHHBIX U UHPOPMALMOHHBIX ClIPAaBOYHbIX
CUCTEM
1. http://www.edu.ru — mopra;s MunicTepcTBa 00pa3oBanus U Hayku PD
2. http://www.ict.edu.ru — cucrema ¢denepanpHpix oOpa3zoBarenbHbIX ToptanoB «UKT B
o0Opa3oBaHHM»
3. http://www.openet.ru - Poccuiickuii mopTaji OTKpeITOro 00pa3oBaHus
4. http://www.mon.gov.ru - MunucrepctBo odpa3oBanus U Hayku Poccuiickoit denepanun
5. http://www.fasi.gov.ru - ®enepanbHOe areHTCTBO M0 HAyKe ¥ MHHOBAIMAM
7.4. IlepeyeHb pecypcoB HUHPOPMALMOHHO -TeJIEKOMMY HUKAIlMOHHOM ceTH « UHTepHeT»
1. Math-NetRu [3s1eKTpoHHBIM pecypc] : 0OLEPOCCUHCKMH MaTeMaTUYeCKMH moprtan /
MaTtematuyeckuii MHCTUTYT uUM. B. A. CrexksoBa PAH ; Poccuiickasi akazeMuss Hayk, OTjesieHue
MaTeMaTH4eCcKUX Hayk. - M. : [6. u.], 2010. - 3arJ1. ¢ TUTYJ1. 3KpaHa. - b. 11.
URL: http://www.mathnet.ru
2. YHuBepcureTckas 6ubauoreka Online [JJieKTpOHHBIM pecypc| : 3JIeKTpOHHasE OGUGJIMOTEYHast
cucrema / 000 "Jupekt-Megua" . - M. : [6. u.], 2001. - 3arn. ¢ TuTyn 3kpaHa. - b. u. URL:
www.biblioclub.ru
3. YHuBepcasbHble 6a3bl JaHHbIX East View [ds1eKTpoHHBIN pecypc] : MHopMaLMOHHbIH pecypc / East
View Information Services. - M. : [6. 1.], 2012. - 3arJ1. ¢ TUTYJL. 3KpaHa. - b. 11.
URL: www.ebiblioteka.ru
4. HayyHnas anektpoHHas 6Gubsuoreka eLIBRARY.RU [dnexkTpoHHbIH pecypc] : MHGOPMALMOHHbBIH
noptas / 000 "PYHIB" ; CankT-IleTepOyprckui rocyiapcTBeHHbIH YHUBepcUTeT. - M. : [6. u.], 2005. -
3arJ. c TUTYJI. 3KpaHa. - b. 11.
URL: www.eLibrary.ru
7.5. OnucaHue MaTepHaJIbHO-TEXHUYECKOro o6ecne4yeHusl.
Ouman MI'V B r. JlyOHe, OTBeTCTBEHHBIH 3a peanusanuio jaaHHOM [Iporpammel, pacnomaraer
COOTBETCTBYIOIIEH MaTepHAJIbHO-TEXHHYECKONH 0a30i, BKIIOYash COBPEMEHHYIO BBIYHCIUTEIBHYIO
TEXHUKY, OOBEIUHEHHYI0 B JIOKAJIbHYI0 BBIYUCIUTEIBHYIO CETh, HMMEIOUIYI0 BbIX0J B HMHTepHer.
Hcnone3yloTcss  cnenManu3upoOBaHHbIC  KOMIIBIOTEPHBIE — KJIACcChl,  OCHAIL[CHHBIC  COBPEMECHHBIM
000py10BaHUEM.
MarepuanbHas 6a3a moapasieieHuss COOTBETCTBYET JCHCTBYIOIIUM CAHUTAPHO-TEXHUYECKUM HOPMAaM H
obecrieunBaeT MPOBEJACHHE BCEX BHJIOB 3aHATHI (1a00OpaTOpHOM, NMPaKTUYECKOH, MMCIHUIUIMHAPHON H
MEKJIUCUMIUIMHAPHON  MOATOTOBKM) W HAYYHO-HCCIEAOBATENbCKOM  paboThl  oOywarommxcs,
MPeyCMOTPEHHBIX Y4COHBIM IMJIAHOM.

8. Meroauyeckue peKOMEHIAUMHU N0 OPraHMU3aUHN U3YUYEeHUs! JUCLHHILJIHHbI
8.1. ®opMbl M MeTOAbI NpENoJAaBaHUA AUCHUNIUHBI
(mepeyucasOTCA B COOTBETCTBUU € TabJsuien 5.1.)

Hcnonb3yembie GOpMBI 1 METOABI O0YUCHHUS:
JIeKIIMU

CEMUHAPCKUEC 3aHATHA

caMmocCTosITelIbHasi paboTa CTY/IEHTOB.



B niporiecce npernojaBanus JUCIHUILIMHBI ITPEroaBaTellb HCIONb3YyeT Kak Kiaccuyeckue GopMbl 1
METO/1bI 00 yueHHS (JIEKIIMU U CEMHUHAPCKUE 3aHATHS), TAK M AKTUBHBIC METO/IbI O0yUEHHUS.

[Tpy mnpoBeAeHUH JIGKIMOHHBIX 3aHATHH MperojaBareib MCIOJb3YeT ayAHMOBU3YalIbHBIE,
KOMIIBIOTEPHbIC M MYJbTUMEIUHHBIE CPEJICTBA OOYYEHMSs, a TAKXKe JEMOHCTPALIMOHHBIE M HAIJISIHO-
WJLTIOCTPAlMOHHBIC (B TOM YHCIIE pa3aTOYHbIC) MaTepPHAIIBL.

CeMmuHapcKue 3aHsATHsL NPOBOAATCS B (popme nMpoOJIeMHOM CHUTYyallMH, KOIJla HEKOTOPBIM acreKkT
pacCMOTPEHHONW TEMbl HM3/araeTcs MnpenojasareneM Oosnee noapodHo. Yacte uHpOpManun
KOHCHEKTHpYyeTcs. boJbinas yacTth BpeMEHM BblielieHa Ha padoTy € HCHOJIb30BAHUEM KOMIIBLIOTEPHOM
TEXHUKH U TPOrPaMMHOT0 0OecreueHusl.

B pamkax Kypca HMCHOJIB3YIOTCS AaKTHBHBIE M MHTEPAKTHBHBIE METOJbl OOyYE€HHMs B Ipolecce
npoBeeHus 3aHATHH. OCHOBHBIMM OCOOCHHOCTSMH MHTEPAKTHUBHBIX 3aHSTUH SBIISIOTCS MWHTEPAKTHUBHBIC
NPAaKTHYECKUE YIPAKHEHHS M 3a/1aHHsl, KOTOPbIE BBIMOJIHSIOTCS 00y4YalOIUMHKC HE TOJIBKO M HE CTOJIBKO
Ha 3aKperieHne U3y4eHHOr 0 MaTepualia, HO U Ha CAMOCTOSITENIbHOE H3YyYEHHEe HOBOTO.

8.2. MeTojuuecKkue peKOMeH/Jall Uy IperojaBaTesio

[lepen HauamomM wu3yuyeHUsS IUCHUIUIMHBI IMPENOAABATENb JODKEH O3HAKOMUTb CTYACHTOB C
BUJIaMU y4eOHOH M CaMOCTOSTENIbHOI paboThl, MepeuHeM JIMTepaTypbl 1 HHTEPHET-pecypcoB, (Gopmamu
TEKYIIEH U NPOMEKYTOYHON aTTECTAllUK, C KPUTEPUSMH OLEHKH KayeCTBAa 3HAHMWU JUJI1 UTOIOBOM OLIE HKU
M0 AUCIUIIIINHE.

[Tpu npoBeaeHuu KU, IpenoaaBaTelib:

1) dopmynupyeT TeMy U LEIb 3aHIATUS;

2) u3naraer OCHOBHBIE TEOPETHUECKUE MTOJIOKEHUS;

3) ¢ MOMOIIBIO MYJILTUMEIUHHOTO 000PY10BAHUS W/WIIH MO 3aITHCh JIa€T ONPEIEIICHUSI OCHOBHBIX
MOHATHI, pacueTHBIX GOpMYII;

4) NpoBOAUT MPUMEPBI U3 OTEUECTBEHHOI0 U 3apYOEKHOr0 OIbITa, J1a€T TEKYLUE CTATUCTUYECKUE
JTAaHHBIC JIJIS1 HATJISTHOTO M 00Pa3HOro MPEeACTaBICHUS H3y4aeMOro MaTepuaa;

5) B KOHLIE 3aHATHS JAeT BONPOCHI JUIsl CAMOCTOSITEIIbHOIO U3yYEHUSI.

Jlnst ceMUHApPCKUX 3aHATUH

[loaroroBka K NpPOBEACHMIO 3aHATUN TNPOBOAUTCA peryisipHo. OpraHuzanus IpernojaaBaTeaeM
CEMHHAPCKUX 3aHATUH JOJDKHA YIOBIETBOPATH CICAYIOIIMM TpeOOBaHUSA: KOJMYECTBO 3aHATUH JOJDKHO
COOTBCTCTBOBATH y‘lC6HOMy IUIaHYy TMporpamMmsbl, COACPKAHUC IIJIAHOB [JOJKHO COOTBETCTBOBATH
nporpaMMe, IjaH 3aHATHI JTOJKCH COACPKaTh IEPEUYCHb PACCMAaTPUBACMBIX BOIIPOCOB.

Bo Bpemsi ceMUHApCKUX 3aHATHI MCIOJB3YIOTCS CIIOBECHBIE METObl 00yudeHHs, Kak Oecena M
JMCKYCCHS, YTO MO3BOJIIET BOBJICKATh B Y4COHBIH MPOLIECC BCEX CAYMIATENCH U CTUMYIUPYET TBOPYCCKHH
NOTeHIHall 00yJarOIIUXCs.

[Ipy noAroToBke CEMHHAPCKOMY 3aHATHIO IPENOJABATENI0 HEOOXOAMMO 3HATh IUIAH €ro
NpOBEACHUSA, MpOAyMaTh (OPMYJUPOBKH U COJAEp)KaHUE Y4eOHBIX BOIPOCOB, BBIHOCHMBIX Ha
o0cyKIeHHeE.

B navane 3aHATHS mNpenogaBaTelb JOJDKEH PACKpbITh TEOPETHUECKYH) M IMPAKTHYCCKYIO
3HAYUMOCTh TEMbl 3aHSTHS, ONPEAEIUTh IOPSJAOK €ro IMPOBEAEHHS, BpeMs Ha OOCYXKJIEHHUE KaxI0ro
yueOHOro Bompoca. B xoxme 3aHsTHs cienyer AaTh BO3MOMKHOCTH BBICTYIIMTH BCEM JKEIAIOUIMM U
NPEJIOKUTH BHICTYIIUTH TEM CIyLIATEIsIM, KOTOPbIE MPOSBIISIIOT IACCUBHOCTD.

LlenecooOpa3Ho, B xoae 00Cyk/1eHHs Y4eOHBIX BOIIPOCOB, 33/1aBaTh BBICTYIMAIOIIMM U aYJAUTOPUU
JIOTIOJTHUTENBHBIC M YTOUHSIOLIME BOMPOCHI C IIEJIBIO BBIICHEHHS UX MO3MIMI MO CYLIECTBY 00CYyKIaeMBbIX
l'[pO6.HCM, a TaKXXC mNOOoHpATh BBICTYIUICHHEC C MECTa B BHJAC KPATKHUX I[OHOHHCHHﬁ. Ha 3austuax
NPOBOJUTCS 0TPabOTKa MPAKTHYECKUX YMEHHH 110 KOHTPOJIEM IPEeno/jaBaTers

8.3. MeTtoauyecKHue peKOMEHJALMHM CTyJEeHTaM [0 OpPraHUM3aldU CaMOCTOATEe/IbHOHU
pa6oThl.

[Tpuctynas K M3y4eHUIO HOBOW Y4€OHOM JIMCHMIUIMHBI, CTYJIEHTbl JOJIKHBI O3HAKOMUTBLCS C
yueOHOH TMporpaMMoii, yueOHOH, HaydyHOH M METOJMYECKOH JMTepaTypoi, mmeromieiics B Oubnmoreke



YHUBEPCUTETAa, BCTPETUTHCA C IMpEenojaBareieM, BEAYLUMM IUCHUIUIMHY, IMOJIY4YUTh B OuOIHOTEKE
PEKOMCHIAOBAHHBIC y‘{CGHl/IKI/I H y‘-IC6HO-MCTO,[II/I‘-ICCKI/IC HOCO6I/IH, OCYILICCTBUTDH 3alucChb Ha
COOTBETCTBYIOIUI KypC B Cpe/ie 3JIEKTPOHHOr 0 00y4YeHHs] YHUBEPCUTETA.

['nyOuHa yCcBOEHUS AUMCLMIUIMHBI 3aBUCUT OT aKTUBHOM M CHUCTEMATUYECKON paboThl CTyJEeHTa Ha
JeKIUAX M TPAKTHUUCCKUX 3aHATHAX, a TaKKEe B XOJAEC CaMOCTOATEIbHOH padoThl, MO H3YYCHHIO
PEKOMEH10BaHHOM JINTEPATYPBI.

Ha JICKIUAX BaXHO COCPEAOTOYUTL BHHUMAHHE Ha €€ COACPKAHUH. DTO IOMOXKET Jay4qnaie
BOCIIPUHUMATL Yy4eOHBI MaTepuaa U YSCHUTb B3aUMOCBA3b IpodJieM 1o Bced aucuuiuimie. OCHOBHOE
COZIepKaHUE JICKIIMH 11esIeco0o0pa3Hee 3aMnChIBaTh B TETPaAH B BH/IE KIIOUYEBBIX (ppa3, MOHATHUH, TE3HUCOB,
0000111eHH#1, cXeM, OMOPHBIX BbIBOJOB. HeoOxoaumo obpaiiaTte BHUMaHHE Ha TEPMUHBI, (POPMYITHPOBKH,
PAaCKpbhIBAIOIIHUE COACPKAHNUEC TCX HUJIM MHBIX SABJICHUH U IIpoueCCOB, HAYYHLIC BbIBOABI U NMPAKTHYCCKUC
pekoMeHanuu. JKenarenbHO OCTaBIATH B KOHCIIEKTaX IIOJS, Ha KOTOPBIX JellaTh TIOMETKH W3
PEKOMEHI0BAaHHON  JIMTEPATyphbl, JOMOJHSIONIEH Marepuasll MPOCIYLIAHHON JIEKIMH, a TaKKe
MOAYEPKUBAIOIIHE OCOOYI0 BaXKHOCTh TEX WJIM MHBIX TEOPCTUYCCKUX MONOKeHHH. C 1enblo ysCHEHUs
TEOPETHYECKUX IOJOKEHUH, pa3pelieHusi CHOPHBIX CUTyaluii HeoOXOJMMO 3a/aBaTh IPENojaBaTellio
YTOUHAKOHIIUC BOIIPOCHIL. Ilﬂﬂ 3aKpCIJICHUA COACP)KAHHUA JICKIUH B IIaMATH, HCO6XO}1PIMO BO BpEMs
CaMOCTOSITEJIbHOW pabOThl BHUMATEIBHO IPOYECTh CBOM KOHCIEKT M JIOMOJHHUTH €ro 3amucsiMu M3
yueOHHMKOB M PEKOMEH10BaHHON IUTEepaTyphl. KOHCIEKTHPOBAaHNE YNTAEMBIX JIEKLIUH U UX MOCIEAYIOIas
nopabotka crocobcTByeT Oojee riry0OKOMY YCBOCHHIO 3HAHHUH, M TOATOMY SBIISIOTCS BaKHOU (opMoii
y4eOHOM 1eSATEIbHOCTH CTY1EHTOB.

MeToanyeckue yKa3aHus JJIsl CAMOCTOATEIbHOM padoThl 00y4al0IHXCH

[Ilpounoe ycBoeHHME M JOATOBPEMEHHOE 3aKpernjieHue ydeOHOro marepuana HEBO3MOXKHO 0e3
NpOJlyMaHHON camocTosTe/IbHOM paboThl. Takas pabora Tpedyer OT CTyAeHTa 3HAYMTEIbHBIX YCHIIMIA,
TBOpPYECTBA U BBICOKOM OpraHu3oBaHHOCTU. B Xoae camocTosiTe/lbHOW padoThl CTYAEHTHI BBINOJHSIOT
CIIEAYyIOIMEe 3aJa4yu: J10padaThIBAlOT JIEKUMH, M3Y4alOT PEKOMEHJIOBAaHHYIO JIUTEPAaTypy, FOTOBATCS K
NPAKTUYECKUM 3aHSATUSAM, K KOJUIOKBUYMY, KOHTPOJIbHBIM pabdOTaM IO OTJEIbHBIM TE€MaM JIUCHUIUIUHBL.
[Ipu sToM 3dPdekTHBHOCTE yueOHOH IEATEeTBbHOCTH CTYAEHTa BO MHOTOM 3aBHCHT OT TOr0, Kak OH
pacnopsANICS BbICIECHHBIM JJIsl CAMOCTOSATEILHOM paboThl 010 1KETOM BPEMEHHU.

Pe3ynbTaToM caMOCTOATENBHONW palOThI ABISETCSA MPOYHOE YCBOCHHE MATEPHAJIOB IO MPEAMETY
COTJIACHO MPOrpaMMbl JIUCLHUIUIMHBL. B uTore 31oii padoTsl (hopMupyroTes npodeccroHanbHble YMEHUs U
KOMIIETEHLIUH, PA3BUBAETCS TBOPUECKHI MOIX0/ K PEIICHUI0 BO3ZHUKIIUX B XOZ€ y4eOHOM AeATeIbHOCTH
npoOJIeMHBIX 3a/1a4, MOSABIAETCS CaMOCTOATEIbHOCTH MBILIICHUS.

Pemenue 3anay

[Ipu caMOCTOATEIEHOM pEIICHUH 3a/1a4 HY’KHO 00OCHOBBIBATh Ka)</Iblil ATal pPelIeHUs, HCXOs U3
TEOPETUYECKUX MOJIOKEHHUI Kypca. Eciu cTyaeHT BUAUT HECKOIBKO MYyTeH perieHus npoodsemMsl (3a1auun),
TO HYXKHO CPaBHUTb UX M BbIOpaTh camblil pauuoHanbHbIH. [lone3H0 10 Havana BHIYMCICHUN COCTABUTH
KpaTKU# NJ1aH pelieHus npodaemMsl (3a1auu).

Pemenne mnpoOneMHBIX 3ajJay WM OPUMEPOB CIEAYET H3JIaratb MOJAPOOHO, BBIYUCICHUS
pacronaraTb B CTPOrOM IOPSAJKE, OTAENAA BCIIOMOIaTeIbHbIC BBIYMCICHUS OT OCHOBHBIX. PelieHus npu
HEOOXOIMMOCTH HYKHO COITPOBOXKAATH KOMMEHTAPUSIMU, CXEMaMH, YePTEKAMU U PUCYHKAMM.

CnenyeT MOMHHMTH, 4YTO peIICHHE KaXA0W yueOHOH 3agayM JOKHO JIOBOJAUTBCS 10
OKOHYATEJIbHOI'0 JIOTHYECKOI'0 OTBETa, KOTOPOro TpedyeT yCIOBUE, U IO BO3MOKHOCTH C BHIBOJIOM.

[TonyueHHBIN OTBET CIEAYET MPOBEPUTH CIIOCOOAMH, BHITEKAIOIIUMH U3 CYLIECTBA JAHHOW 3a1a4H.
[Tonesno Ttakxke (eciid BO3MOXKHO) pewlaTh HECKOJbKUMHM CHOCO0AMHM M CPAaBHUTL I10JIy4EHHbIE
pe3yJIbTATHI.

Pemienue 3azad JaHHOrO THUIA HYKHO NPOAOIDKATH 0 NPUOOpPETEHMs] TBEP/ABIX HABBIKOB B HMX
PELLICHUH.

3agaya — 3TO 1ieNb, 3a/laHHas B ONPEJCICHHBIX YCIOBHUAX, PCIICHHME 3aJayd — IpoLece
JIOCTUIKEHHUSI IOCTABIICHHOM 1I€JIM, TOMCK HEOOXOAUMBIX Il 3TOTr0 CPEJICTB.

ANTrOpUTM peLICHUS 3a/1ay:



1. BHMMaTeJBHO NpOYMTAWTE YCIIOBHE 3aJaHUs M YSCHUTE OCHOBHOM BOIIPOC, IMPEACTaBbTE
IMPpOLCCChI U SABJICHHA, OITHCAHHBIC B YCJIOBUH.

2. TloBTOpHO NpPOYTUTE YCIOBUE JUISI TOro, 4TOOBI YETKO MPEACTaBUTh OCHOBHOW BOIIPOC,
npobiemy, 1eib pelieHus, 3aJaHHbIe BeJIMYUHbI, OIUPAsCh HA KOTOPbIE MOXKHO BECTH IMOUCKH PELLICHUS.

3. [TpousBeauTe KPAaTKYIO 3alUCh YCIOBHS 3aaHUsI.

4. Eciin Heo0X01MMO COCTaBbTE TAOJIUILY, CXEMY, PUCYHOK HJIU YEPTEK.

5. Ompeznenure METO/ pELICHUS 3aJaHUs, COCTABLTE IJIAH PELICHUS.

6. 3anuIunuTe OCHOBHbBIE OHATUS, (POPMYJIBI, OIMMCHIBAIOLME [IPOLIECCHI, MPEJIOKEHHbIE 3a1aHHOM
CHUCTEMOM.

7. Haiinure penieHue B 001EM BH/I€, BBIPA3UB HCKOMbBIEC BEJIMYMHBI Uepe3 3aJaHHbIC.

9. IlpoBepbTe NPaBUIBHOCTD PEIICHUS 3aaHUSI.

10. IIpon3sBeuTe OLEHKY peajibHOCTH MOJIYYEHHOTO PEeLIECHHUSI.

11. 3anuiure oTBET.

9. Pa3pa6oTyuK (pa3paGoOTYUKH) NPOrpaMMBbl.
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