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AHHOTAIMSA

HMucunmnna «Cucrema LaTeX» mnpenHazHaueHa st CTYyJACHTOB OYHOMU
dbopmbl 00yuenus HampasiaeHus moArotoBku 03.03.02 «dwuszukay, mpoduiab «IKC-
NepuMEHTaIbHAs (DU3UKAY.

Jucrunnunaa «Cuctema LaTeX» oTHocHTCs K 60a30B0oi yacTh 6a30BOro 0J10Ka
o0s3arenpHbIx Aucuuiuind (b1.5.13.02). TpyaoéMKOCTh JUCIMILIAHBL — 3 3aUETHBIC
eqununbl, 108 akagemuueckux 4daca (J1abopaTopHbIX paboT — 36 yaca, camMoCTOs-
TeNbHON palboThl — 72 4daca). JlabopaTopHble 3aHATHS MPOBOISATCS C HCIOIb30Ba-
HHUEM METOJIOB AKTUBHOTO OOYUYEHHUS.

B xone uzydenus nucturinabel «Cuctema LaTeX» cTtyaeHTsl o0y4aroTcs uc-
MOJIb30BAHUIO M3AATENbCKOW cucTemMbl LaTeX mis moaroTroBKd MarepualioB (u-
3MKO-MaTeMaTHYECKON HAMPaBICHHOCTH 1 3HAKOMSATCS ¢ HEOOXOAUMBIM JJISl TOTO
MPOTPAMMHBIM 00€CIICUCHHUEM.

JlanHas aucruIiiHa 0asupyercss Ha marepuaiie KypcoB «lIporpammmupoBa-
HUey, «BeruncnurensHas ¢puzukay U «HucaeHHbIE METOIBI U MATEMaTUYECKOE MO-
JeTMPOBaHME». 3HAHUS, HABBIKU M YMEHUs, MOJTYUYEHHbIC MPU U3YYEHUU TUCIIH-
winHbl «Cucrema LaTeX» OyayT HeoOXoauMbl MpHU MOATOTOBKE BBIMTYCKHBIX KBa-
TU(OHUKAIMOHHBIX PA00T U HAYYHO-UCCIIEAOBATEILCKOM ICSITEIHHOCTH.

I esb — 3HAKOMCTBO CTYACHTOB C M37aTeabckou cuctemoit LaTeX u nmpuobpe-
TEHUE HayaJIbHBIX HaBBIKOB B paboTe ¢ HEMl.

3axayu:

e HAy4HTh CTYJCHTOB UCIIOJIb30BATh U3AATENbCKYI0 cuctemy LaTeX mist moa-
TOTOBKY TEKCTOB (PM3UKO-MAaTEMATHUECKOTO COIepKaHus (HaydyHBIX paboT, Kypco-
BBIX pa0OT, BBITYCKHBIX KBATU(PUKALMOHHBIX PadoT);

e HAyYHTh CTYJCHTOB UCIIOJIb30BATh U3AATENbCKYIO0 cuctemy LaTeX mist mo-
TOTOBKH ITPE3CHTAIMi B Ki1acce beamer;

e HAYYUTH CTY/CHTOB HCIIOJIbh30BATh MAKET BEKTOPHOI rpaduku Inkscape ms
MOJITOTOBKU TpaUueCKUX MILTFOCTPAIUH.

s yenemHoro uzydenust aucuurinabl «Cucrema LaTeX» y oOydaromuxcs
JOJDKHBI OBITH CHOPMHUPOBAHEI CIICTYIOIINE MPEIBAPUTEIHHBIC KOMITCTCHITHH:
e CIOCOOHOCTH MCITIOJIb30BaTh 0a30BbIC TECOPETUUYECKHE 3HAHUS (DyHIaMEHTaIIhb-
HBIX Pa3/esioB OOIIeH U TeoOpeTUUeCKOr (HU3HUKH JIJIs pelieHus mpodeccruonanb-
ubix 3amau (OITK-3);



e CHOCOOHOCTD pelIaTh CTaHAAPTHBIE 337a4l MPOPECCUOHATBHON NeTeNTbHOCTH
Ha OCHOBE MH(OPMAIMOHHOW U OHOIMOrpaduueckoil KyabTyphl ¢ MPUMEHE-
HUEM UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUNA U C YYETOM OCHOB-
HBIX TpeOoBanuil nHPopmMarmonHoi 6e3omnacHoct (OITK-6).

B pe3ynbrare uzydeHus 1aHHON TUCUUILIMHBI y 00ydaromuxcs popMupyroTcs
cienyroume ooimenpopeccuoHalibHble U Mpo¢decCHOHANIbHbIE KOMIIETSHIINH (3J1e-
MEHTbI KOMIIETEHIUH ).

Ko u gopmymmposia kou- Jrtanbl GOpMUPOBAHMS KOMIIeTeH Mt
neTeHInH
OK-5 ® HICTOPHUIO M OCHOBHBIE TIOHATHS TOJTUTpauu;
CIOCOOHOCTD HCIIOJIB30BATE ® LICTOPUIO BO3HUKHOBEHUS CUCTEM KOMIIbIO-
COBPEMEHHBIE METO/IbI U TEX- TePHOM BEPCTKIL;
HOJIOTHH (B TOM YHCIIe HHOP- ® OCHOBHBIE TPEOOBaHHUS K MTOATOTOBKE Hay4-
MaHHOHvHHe) B nipodeccuo- 3HaeT HBIX TTyOJIMKAIIHIA;
HaJIBHOM ICATCILHOCTH ® OCHOBHBIE TPEOOBAHUS K PE3EHTAIUAM
Hay4yHBIX padoT;
OlIK-2 ® BO3MO)KHOCTH M3aTEIbCKON CHCTEMBI
CIOCOOHOCTH MCIOJIb30BATh B LaTeX.
pohecCHOHATLHOM JIesTEIb-
HOCTH 6a30BbIC 3HAHUSA (PyH/Ia- ® 1ICII0JIb30BaTh CUCTEMY KOMIIBIOTEPHON
MEHTaJIbHBIX Pa3/IeioB MaTe- BépcTkU LaTeX A noAroToBKU Hay4yHBIX
MaTHKH, CO3/1aBaTh MaTeMaTH- nyOJIMKanui;
YeCKHe MOJIENT THITOBBIX ITPO- ® 1ICII0JIb30BaTh CUCTEMY KOMIIBIOTEPHON
(beccuoHaNbHBIX 3a/1a4 U MH- Ymeer BépcTku LaTeX A noAroToBKU Mpe3eHTa-
TEPIPETUPOBATH MOTYUYSCHHBIE U Hay4YHBIX PaboT;
pe3yabTaThl C Y4ETOM IPAHUI] ® 1ICIIOJIb30BaTh MAKeT BEKTOPHOM rpaduku
IIPUMEHNMOCTH MOJIEIIEH. Inkscape /1715t TOArOTOBKY IrpaueCKUX MII-
JIOCTpaLUN.
OIIK-4
CIOCOOHOCTh MMOHUMATh CYIII-
HOCTb M 3HAYCHHE HH]OpMa- ® HayaJbHBIMU HAaBBIKAMH paOOTHI ¢ U3JaTeNb-
LIUU B pa3BUTHH COBPEMEHHOTO cKoii cuctemoit LaTeX;
0biwecTBa, 0CO3HABATD OMac- Braseer | e TexHONOrHEH NCITONB30BAHUS COBPEMEHHBIX
HOCTDb 1 YIPO3Y, BOSHUKAIOLIHNE M31aTENBCKUX CHCTEM IS MIOTOTOBKH
B OTOM Mporiecce, COOMOATh HAYYHBIX MyOIMKAIUA U UX TIPE3ECHTAIUH.
OCHOBHBIE TpeOoBaHUs HHPOP-
MaIlOHHOM 0€30IacHOCTH.

Jis popmupoBaHUs BBINICYKA3aHHBIX KOMIIETEHIIMH B paMKaX TUCIUTUIAHBI
«KoMIbIOTepHBIN IPAKTUKYM» MPUMEHSIOTCS CIIEAYIOIIME METOAbl aKTUBHOTO/ UH-
TEPAKTUBHOTO OOYUYECHHUS:
® caMocTosiTeNbHas paboTa CTYyI€HTOB O] PYKOBOJICTBOM MPEIO/1aBaTENs 110 BbI-

MOJTHEHUIO 3aJJaHUN TIPAKTUKYMA.



I. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH
IHPAKTUKYMA

Pa3nen |. BBoaHbIe 3aHATHS K MOATOTOBKE HAYYHBIX Myoaukanuii (9 gac.)

Tema 1. BBenenne B m3gareabckylo cucremy LaTeX (3 uac.)

Kpatkas ucropusi kauronedaranusi. Pazpadorka J1.9.KnytoM uznareiabckoi
cuctrembl TeX. JlJlammopT, paspaboTka Habopa wmakpopacmupenuid LaTeX.
TexcThl  (U3UKO-MATEMAaTHYECKOTO cojaepxkaHus. Duznyeckas W JIOTHIECKas
pa3meTka Tekcta. AndaBut. CrnenuanbHble CUMBOJBI. OCHOBHBIE NPUHITUIIBI,
koMmaHabl, Aekinapanuu LaTeXa. Habop texcra. Buasl u pasmepsl mpudToB.
Py6pukarnus texcra. Cniricku. CTpykTypa BXOJHOTO (paitia.

Tema 2. IloaroroBka puznko-MmareMaTudeckux myoankanuii (3 yac.)

Marematrueckue gopmynsl B TeXe + LaTeXe. Ilpouenypst displaymath,
math u equation. IIpouexypa eqnarray. ITporeaypst tabbing u tabular. TTnasaromue
o0wekThI. [Iponemypa thebibliography. Cepuiku Ha TUTEpaTypHBIC HCTOYHUKH.

Tema 3. Ucnonb3oBaHue penakTopa BekTopHoii rpaduku Inkscape nus
NMOATrOTOBKH WLIIOCTpaumi (3 yac.)

PactpoBast u BektopHas rpaduka. Pemaktop BektopHoil rpaduku Inkscape.
I'padpuueckne npumutubsl. Kpubie bespe. ®@opmatsl Tpaduueckux (Haiiios.
BcraBka rpadguueckux 00bexkToB B JokymeHT LaTeXa.

Pasznea |1. BBoaHoe 3aHsiTHE K IOATOTOBKE HAYYHBIX Mpe3eHTanuii (3 yac.)

Tema 1. Ilpesentanuu B LaTeXe. ®ynkuumonupoBanme cucrembl TeX
u LaTeX (3 yac.)

[Taket beamer. [Ipumepst npezentanmii. Pa3zpsiBel cTpanui]. MUHU-CTPAHUIIBI.
[To3urmoHupoBaHUe MUHU-CTPAHUIL.

Bxoanble, BeixoaHsie U padoune daitnbl. Konseitep LaTeXa. [Taker MiKTeX.
O6omouka TeXnicCenter.

1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
IMPAKTUKYMA

[TpakTrueckas yacth nucuuiuinabl «Cuctema LaTeX» coctout B
BBITIOJIHEHUH CTYJICHTAMHU JIBYX 3a/IaHUM.



3aganue Nel. [ToaroroBka Hay4YHoii myoaukamun B Kiaacce article (30
yac.) (mpuMmep 3a1aHus)

JByxdacTuanbie 3dpdeKTH B hopMaTI3Me
bete-Conmurepa

Yepuosa Mapusg AnaTomseBHA

25 ceppang 2013 .

AnnoTanus

B pabote 6yzer m3ydeH BKJI] B S-MaTPHILy OJHOTO HapIUAJILHOIO KAHAJA PeaKIn
doropasBaa IeHTPoHA. A MMEHHO, IEPeXo]] MEXKY HAYaJIbHBIM COCTOAHUEM JEHTPOHA
35] W KOHeYHBIM COCTOSHEEM Np-MAphl Sp. ByZyT HOIydeHBI 3HAYIEHHA BCEX HeoOXO-
JUAMBIX MATPHYHEIX 3JIEMEHTOB M 3allCaHO BEIpaXkKeHWe Jjid BKJIaJa 3TOro KaHaja B
S-MaTpuIly, FOTOBOE I/ YUCIAEHHOTO CUeTa.

1 Bseaenne

DKcnepuMeHTabHbIE NTaHHbIe TIo (oTopassaiy netirpona (v + D — p + n) u3BecTHBI B 06-
nactu sueprum ot 300 MsB mo 4 I'sB [1]. [TosToMy TeopeTndecKoe omUCaHMe ITOH PeAKIAN
HeoOXOIUMO TIPOBOJIUTD B PAMKAX PeJIATUBUCTCKUX MOIXOOB pacdeTa CHIbHOB3aNMONeHCTRY-
IOIIUX CUCTEM.

O6muit moaxod K peIATUBUCTCKOMY OMHUCAHMIO CBA3aHHBIX HYKJIOHHBIX CHCTEM U IPOIIEC-
COB ¢ WX ydacTueM 6b11 cchopMmynmpoBar B Hadajle 50-X romoB. BblIo mosydeHO MoJeBoe,
PeJIATUBUCTCKY MHBAPUAHTHOE ypaBHeHHe — ypapHerne Bere-Conmurepa (BC).

Huzke MBI paccMOTpUM MPOTIEAYPY TAPIHATIbHOTO PA3IoKeHNsT S-MATPHUIIBI B (hopMasIn3Me
BC [2]. dna ymo6erBa pazobbeM STOT Mpolece Ha JBa 9Talla, KaXKIOMy U3 KOTODBIX Gymer
COOTBETCTBOBATH MPUBEIEHHBIN HUXKE Pasen:

1. Brrancnenne kosddunnenTa nepexoqa B 6asuc cocroguuit JM LS,
2. llonmydenue BuIpaykeHUa I7d S-maTpulisl B 6asuce JM LS,

[Tpm sToM 6yner yanuThIBaThCA CBOMCTBO cenapabesbHOCTH gapa BC, To ecTh IpuMeHeHUe
MOJTYHeHHBIX BbIPAyKeHUH OKaXKeTcd OTPAHUYEHHBIM TOJIBKO CIIyHaeM celapabesIbHBIX flep
BC.

2 Omnucanne B3aumMojgeiicTBus

2.1 Ceyenune paccesHUsI

Nsmepsiemas Ha 9KCIepHMeHTe BeJINUHHA — CedeHHe PAcCesHus — BBIPArKaeTcd depe3 S-MaTpuily
crenyomumM obpasoM (B cucreme rertpa mace (CLIM)):

do 1 P

= =— |94 1
dQ 647r25K‘ il (1)

CIIM



e s - MHBapUAHTHAS Macca Taphl HykJaoHoe (s = P2); K, P - Hada/JbHBIH W KOHEUHBIN
TOJTHBIE 4-UMITYIIbCHI TAPhl HYKJIOHOB .
B dopmanusme BC S-marpuna g peaknun doTopaspaia HeHTpoHa umeer Bup [1]:

S5 = i64(P — K — g)e, / Sp() A" (u, ki B, KX (R)dud', @)

roe K, P - Haga/ibHbIH 1 KOHEYHBIH 4-MMIY/IbChl Hapbl HYKJIOHOB, ¢, £, - UMIIYIbC I BEKTOP
noJipusanuy najaoiiero Gorosa; A¥ - Tok Mannenscrama, X py, X5 - aMIIaTyas BC, KoTo-
pble OMMCHIBAIOT KOHEUHOE U HAaTaJIbHOE COCTOAHME Tapbl HyKIoHOB. AMmanTynsl BC saBucar
OT KBaHTOBBIX UHUCETT S, A1, A, P1, P2, 1, M XapaKTepu3yoIIuX COCTOSHNE CHJIbHOCBA3AHHOM
cucTeMbl, rie § = P? - nHBapHaHTHAg Macca, Ay, Ay - COUPAIbHOCTH HYKJIOHOB, P, P1 - -
COMHB! (BeIMYNHA, ONpee/igeMas KaK 3HAK 9HePIUH JaHHOTO cocTodnud, p = +1), [ uw M;
M30CIUHBI U UX TPOEKITHH.

2.2 Tokm

ITepBoHadaIbHOE PACCMOTPEHHE 9TOIO IPOTecca MOXKHO IPOBOANTH B Hanbojlee IPocTol Moe-
nu [3], Korma BzauMmozelicTBre (OTOHA MPOUCXOIUT ¢ ONHUM U3 HYKJIOHOB. DTO TaK HA3a€MOE
omHOYacTHUHOe B3ammomeicTeue (Puc. 1).

Puc. 1: OgmogacTudnbiil TOK

PaseuTmem Takoro monxona dpigeTcd U3yUeHNEe NBYXYACTUIHBIX 3 DEKTOB, TO €CTh yUeT
B3auMofieticTBus (HOTOHA ¢ HEHYKJIOHHBIMU CTelleHAMU cBobozbl B nelirpone (Puc. 2).

Puc. 2: JIpyx49acTu9HbI# TOK



3 Brrumnciienue ko3gpunmenrta nepexo/ia B 6a3znuc cocros-

auit JMLS

3.1 DBaswuchel cocTossamii

Brrancrienne 65110 IpoBeIeHO HEIOCPEICT BEHHBIM IIepeMHOKeHAeM COCTOAHMN 13 6a31ca, IIoc-
kux BoyiH u JM LS-6a3nca. Boiny B3ATH cenyiolue onpeaeneHus Ojd COCTOdHUM:

1. Ilmockaga BomHA:

p1Lp2 pLp2 ,— DT
qu/\y\gIMI (Z)Aup € XAX XX XIMy» (3)
L1e X 1y - CIUpajibHagd JacTh OIHOTO HYKJIOHA, X[, - USOCTUHOBAL JacTh, uzmz - 9acTh,
collepzKalllad 3aBUCAMOCTD OT p-CIHAHOB.

2. Cocroarne 6aszuca JM LS onpenensioch cleAyomuM obpazoM 1:

R Lo (@B Y CIM sa 087 Ror (r) Yiae, (@)X sms Xamr, (4)
M Mg

rne R,p(r) - panuambHas 9acTh, Y, () - cdeprdeckas rapMoHHKa, 33[Ia10Iast yI-
JIOBY1O 3aBUHCHMOCTD, X§Mg - CIHHOBas 9acThb H X[y~ W3OCIHHOBad 9acTb. B vf!P? co-
TMEPIKATCA 33BUCHMOCTD OT p-CIUHA.

3.2 HszocrnupoBast 1 CIMHOBAas YacTH

Jl719 BBIYHCTIeHHe H30CHMHOBON YaCTH IOJIb3YeMCS YCIOBHEM OPTOTOHAIBHOCTH /IS M30CIH-
HOBBIX COCTOSHHN:
X1MiX1M; = 010 OM; M} (5)
CnrHOBasg 9acTh BhIUHCTISeTCA 6ollee ¢I0xKHO. Jleno B ToM, 9TO JyId CIHHOBBIX COCTOSHUM
CIIpaBeJJINBO TaKOe JKe COOTHOILIeHHe OPTOrOHAJIBHOCTH KaK M /I H30CIHHOBBIX COCTOSHHN
(5). OnHaKo cupaibHbIe COCTOAHNS X1\ OPHEHTHPOBAHBI [0 HAIPABIICHIIO MMITYITHCa TaCTH-
OBl Py, & B COHHOBOM COCTOSHHH Xg§)f; MOMEHT MMIYy/IbCa HPOeKTHpyeTcd Ha och Z. Takum
06pazoM, 9T0BBI BOCTIONB30BATHCS COOTHOIeHNEM (5) HEOBXOIMMO MOBEPHYTH COCTOSHUE X ESY
Tak, 9T0ObI OHO TPOEKTHPOBAJIOCH HA 0Ch Z. Takoll MOBOPOT OCYIECTBIAAETCS € MOMOIIBIO
D-dbysknun Burrepa cienyomumm o6 pazom:

1
Xia = D Dia(@n)Xims» (6)
ms

rae wy- yIVIbl HallpaBJIeHHA UMIIYJIbCa ﬁ

4 Kanan peakmuu °S; — 1S,

Paccmorpum Kaman peakiuu ¢roTopasBaia AeHTpoHA, B KOTOPOM NeHTPOH B HAYATLHOM CO-
croguny °S; pazbupaerca OTOHOM Ha np-mapy B cocrognnn 'Sy, Brian B S-MaTprIly sToro
KaHAIa MOXKHO HOJYIUTh U3 (6) OyTeM MONCTAHOBKH COOTBETCTBYIOITUX KBAHTOBBIX THCET:

13nece w famee Tz CHMBOMaMH, 0bO3HATAIOMHIMA AMITYIEC (P, k,...) MBI 6yleM TOEEMATD MOZLYIH COOT-
BETCTBYIOIIEX 3-BeKTOpoB: p = |7, k = |k, ...



Tabnuna 1: MaTpudHble 371eMEeHTHI PeMIOBCKOTO B3auMoIelcTBud V', KHHETHIECKOH SHeprun
T u cpennero aaeproro noud O 171 HeNCKaXKe HHBIX U NCKaXKeHHbIX (DYHKITUN OTHOCUTETBHOTO
JBVKEHNS.

Ny, Nyt l V;/v’ %1/’ Tm// Tm/’ Ouz/’ Oz/z/’
0,0,0 -5.65 | -17.8 || 16.5 | 26.0 | 17.3 | 13.0
0,0,1 6.85 | 1.38 || 26.8 | 25.0 || 27.2 | 30.7
0,1,2 | -1.23|-1.44| 20.0 | 21.2 || -20.4 | -20.2
072, 11.9 | 2.77 | 0.02 | -1.9 | 0.04 | 1.35
0,2,2 -1.15-1.35 || 0.01 | 1.20 | 0.01 | 1.35
1,1,0 7.38 | -8.30 || 38.1 | 40.4 | 39.6 | 39.7

SYP—K—q) [
( D { g o %

Sfi - D
z=21:2 V9 +m J
X 5ka5kqu;M(gp —gn) < Pp\\/?uou000010 + 4+ > X
< v/ s'ugu00| Voo |/skok00 >< /skok1MO110 + +| KM > . (7)

B dopmysie (7) cocTostHES ONpeenaioTess KBaHTOBBIMA 9UC/IAMH, 3alACAHHBIME B popMe
< +/spop I M LSIMp1pal... >.

TaknuM 06pazoM Mbl BBIIACAJIA BblpasKeHHe JyIf BKJaJa B S-MaTpHIY OoT KaHajla peak-
mgn 2S; — 1Sy, ompenelnnu Bce BXoAAIIUe B Hero BelMIWHLI. MaTpUIHBIE 3/IeMeHTHI,
IpuBeJeHHbIe B Tabll.l, TaK:Ke IOKa3bIBAIOT, UTO OIeHKa KHHETHYecKol SHepTHU W 3HepIuu
B3aIMOJeHCTBHS €O CpeJHAM IoJleM f7ipa NpHOJIU3ATEe/LHO 0/IAHAKOBa [pH HCIOJIb30BAHAN
BOSMYIIEHHBIX I HeBO3MYINeHHBIX AepHbIX (GyHKIUH. B To :Ke BpeMa MaTpH9HbIE 3J1eMeHTHI
JBYXYaCTHIHOTO B3aUMOZeHCTBUSA CHIbHO pasandaiored [4].

5 3akJo4dyeHne

B mammO# cTaThe 6BLI0 MPOBEIEHO MapPIUAIbHOE PA3JIOYKEHHUe IJId S-MATPHUIBI peaknuu Hho-
TopasBasa nefiTrpora B dopmanusme BC. Takke 6bI0 moNydeHo BbIpaleHne I BKJIaIa B
S-MaTpUIy OT OTAeNLHOTO MAPIUAILHOTO KaHala Peaknun. B 9acTHOCTH, KaHasa, B KOTOPOM
HadaJIbHBIM COCTOSHIEM JIelTpoHa ABIdeTcsa >S5 BOMHA, 8 KOHedHasd Np-Tapa HAXOOUTCH B CO-
crogann 'S;. [Ipm 5ToMm 61T ompeesied BAT, BeeX KoahUINEHTOB I MATPHYHLIX 3/1eMeHTOB
U TIOJTy9€HO BhIpaykKeHHe rOTOBOe i YUCJIEHHOTO CYeTa.
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[1] Kopuun A.JO., [lleGexo A.B. // Ilpenpunt XPTU 88-56, Mocka: [THUWaTomuradopm,
1988.

[2] Bentz W. // Nucl. Phys. 1985. V. A446. p. 678.
[3] Kopuun A.FO., IleGeko A.B. // Nucl. Phys. 1991. V. 54. p. 357.

[4] Rupp G., Tjon J.A. Relativistic Contribution To The Electromagnetic Form Factors. //
Phys. Rev. C41 (1990) 472-483.



3aganue Ne2. [loaroroBka mpe3eHTanuu B kjaacce beamer (30 gac.)
(mpumep 3amaHus)

KBanroBas TEeopusl TEeIlJIoOeEMKOCTN
niaeaJibHbIX MHOI'OATOMHBIX I'a30B

Yucno creneneii ceoboabl ogHOM Monekynbl S = 3n, r4e N — YWCAO
aTtomoB B Monekyne. OHu knaccnduumpyroTcst COrlacHo

§ = 3 mocTynaTtenbHbIx | 3 BpawaTtensHbix + (3n — 6) konebaTenbHbIx.

[Momumo NEPEYHNCNEHHBIX, MOIyT MPOABAATBCA CTENEHUN CBO60,E|bI, CBA3aH-

Hble CO CTPYKTYPOI aTOMOB (3N1eKTPOHHBIMM 0boN0YKaMu).

Dyuaknus [amMuapbTOHA MHOTOATOMHOIO rasa

N
H=HE) (7D o g g gl gyln) Z iz.z(i”) — gln) _ (zim))w |

» ) ) i=0 Kaxaas CTeneHb
in 7 7 m
hg ) — hrot + hyip +he = Z—i = Rrot * Rvib * el -

coboabl  xapakTe-

(tr) (70t) pU3yeTCcss CNEKTPOM
Z g\ exp ( o7 ) Zrot = Z (Y exp ( ET ) sHeprun  {e, 1%
= u dakTopammn BblI-
(vid) C(el) -
) 7 ‘2
Zuib = Zg(”b) exp ( k—T) , = Zg,;l) exp ( - ) ?OMA;HW* ypoBHeit
n=0 n=0 g‘n}nzo 2




HOCTyHaTeJIbeIe cTerneHn CBO60,[LLI: JacTula B IMIPAMOYTOJIbBHOM AIMUKE

VpagHenue LLipeanHrepa gns yactuubl, CBOOOLHO ABMXKYLLIENCS B HEKO-

Z
i TOpom obbeme, umeeT Bug
: 2 - - = o i -
- hirp(F) =ep(r), TeV =L, ()|=0,
§ : 1 oo o B s
- 7> A€ raMunbToHnaW g, = -— (P Tl +p;) = ——V°.
7l 2m 2m

A VpaBHeHne pellaemMm METOAOM Pa3feNeHns NMepeMeHHbIX:

1 d%yy : 1 d*ys , 1 d%y3 (
Wz, y, 2) = P1(x) o) h3(z) = ———= = k2, ——=2=_f2 12— _f2
v ( ) J’ ) 7 ( ) / (J) 7 ( ) T/J] d:l:z x 2 1’/)2 d:l,’z y? /l/,lf3 dl_z z
paHuYHbIE YCNOBUSI NPUBOASAT K AUCKPETHOCTU BOJIHOBOTO BEKTOpaA k :

o ™ ™ ™ . TIxN . YN . TIRN3
wrls=0 = k;,=—ni. k,= =Nz, b.= —n3; Wir)=Asm sin —— sin
49 > VT pr e et (") L L ik,

5 2 2 2 m2h? 2 2 2
Moactaenss () B ypaBHeHue, noaydum: € = — (k2 + k2 + k%) = — (n7 + n5 +n3) .
(7) B yp y 5 (Kz +ky + k) = 57 (n1 + n3 + )
93¢ 252
239 Gkl Ta —34 = -11
mh a1z ~ 107°% bk~ 107 K

(n% L+ n%)

€nngn, = ——3 :
"2 T om L2 ansm=me=91-103kru L=1cm.

Takum 0Opa3oMm, paccTosiHNE MEXAY YPOBHSIMU KBAHTOBOM YaCTMLbl, ABVKYLLENCS B SLLNKE

MaKPOCKOMUYECKNX PAa3MEPOB, MCHE3aoLEe MaJlo N CNEKTP MOXET CHNTATLCA CI1/IOLLHbLIM (Aame

6e3 npucraskn "kBasun").

Teopema o BKJIaze cTerneHu CBOOOJbI B TEILJIOEMKOCTh
PaccmoTpum HekoTopyro cTeneHb CBODOABI, SHEPreTUHECKUIA CNEKTP KOTOPOR ecTb {e, 1o,

N BbIYUCANM COOTBETCTBYIOLLYIO CTAaTUCTUHECKYIO CYMMY:

o0
s =3 gue P = e 4 et 4. =
E_;—J
n=0
_f0 g1 _ze _f0
cls: =g0€ 1+g_e AT +...) = goe i pan Ae=e;—e < kT.
. 0
g 3TO O3Ha4aeT, 4TO CpeAHss SHeprusi npu Temnepatypax 1" < T, = 4
501n z o5 @) €
Ay E=kT? =kT?— (ln — —0> = ¢ HE 3aBUCUT OT TeMnepaTypbl
N T TN ) RETYRES

TO €CTb COOTBETCTBYIOLLASA CTEMEHb CBODOALI BK/1a4a B TEMIOEMKOCTL He faer. BepoaTHoCTb
HaXOXXAEHWUA CUCTEMbI HA NMEPBOM BO3DY)KAEHHOM YPOBHE €] MPU 3TOM

_f =il
I ey 1€ kT 1 “si=co i Gi=mn 1T
W — g1 — e g o ~ g—e kT = i@ kT ~ g—e T
< goe ¥ +gq1e ¥ +... 90 go go

9KCMOHEHUManbHo Mana. Cuctema NPakTUYECKN C eANHUYHON BEPOATHOCTLIO HAXOAUTCA B OC-
HOBHOM (HeBO3Dy>XxaeHHOM) cocTosiHun. Takum obpasom, Ans kaxaow creneHu ceBoboabl,

XapakTepusytoweiics cnektpom  {€,}°° ;, CyLIeCTBYeT xapaKkTepucTuyeckas TemnepaTypa
T, = <%, HUXe KOTOPOIA ee BK/IaA B TEMIOEMKOCTb SKCMOHEHLNANBHO NajaeT.




I11. YYEBHO-METOAMYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4eOHO-MEeTOAMYECKOE OOecIeueHue CaMOCTOSTEIbHONH paboThl 00ydJaro-
nmxest o gucuuruimHe «Cucrema LaTeX» mpeacrasineno B Ilpunoxkenun 1 u
BKJTIOUYAET B ceOs:

TUTaH-Tpa(UK BHIMIOJIHCHHUS CAMOCTOSITEITLHOM paOOThI IO TUCIUTUINHE, B TOM
YHUCJIe MPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJTHCHHE 110 KXKIOMY 33JIaHUIO;

XapaKTepUCTHKA 3aJaHUN JJI1 CAMOCTOSTENIbHOM paboThl 00yJaIOIIUXCS U Me-
TOJAMYECKUE PEKOMEH/IAINA 10 MX BBHITTOJTHCHHIO;

TpeOOBaHMs K MPEICTABICHUIO U O(DOPMIICHHIO PE3YIHTATOB CAMOCTOSITEIIb-
HOM paboThI;

KPUTEPHUH OLICHKHU BBIMIOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

KOHTpOIMpyeMbIe OueHouHbIE CpeACTBa
Ne Koap! 1 sTansl popMupoBaHus -
paszensl / TeMbl . TEKYIIUHA | MPOMEXYTOUHas
n/n KOMIIETEHIINH
JTUCLUTUTMHBI KOHTPOJIb aTTecTauus
1 | BBenenue B OK-5 3HAEeT onpoc 3a4éT
HA3/IaTEIBCKYIO OIIK-2 |® HCTOPHUIO U OCHOBHEIC

cucremy LaTeX. | OITK-4 | MOHATHA nourpagum;

[IoAroToBKa ® FICTOPHIO BOSHUKHOBE-
HHSI CHCTEM KOMITBIO-
¢buzuko- N
TEPHOU BEPCTKH;
MaTeMaTUYECKUX
3 yMeeT
MyOIUKaIUi.
® HCIIOJIh30BaTh CUCTEMY
KOMITBIOTEPHOU

Bépctku LaTeX mns
MOJITOTOBKH HAYYHBIX
yOIHKaIuii;

® LCIIOJIb30BaTh MaKeT
BEKTOPHOH rpaduku
Inkcape s moaro-
TOBKHU IpapuuecKkux wui-
JIFOCTPALUN;

BIIaJI€ET

® Ha4YaJTbHHIMU HaBBIKAMH
paboTHhI C U3AATENHCKOMN
cuctemo LaTeX;

2 OK-5 3HAeT




3amanue Nel.
Iloaroroska
Hay4HOU
nyOJIMKauy B
Knacce article.

OIIK-2
OIIK-4

® BO3MOKHOCTH H3]1a-
TEIILCKOM CUCTEMBI
LaTeX;

® OCHOBHBIC TPeOOBaHMS
K IOJATOTOBKE HAay4YHBIX
yOJTMKAIHii;

yMeeT

® JICII0JIb30BaTh CUCTEMY
KOMIBIOTEPHOM
BépcTku LaTeX mis
MOJTOTOBKU HAYYHBIX
nyOIuKaIuii;

® JICII0JIb30BaTh MAKET
BEKTOPHOU Tpaduku
Inkcape nns noaro-
TOBKHU I'papUuecKux ui-
JIIOCTpalUi;

BJIaaCCT

® TCXHOJIOTHEH HCIIOJIb30-
BaHHS COBPEMEHHBIX
HA3/1aTEJILCKUX CUCTEM
JUTSI IOATOTOBKH Hayu-
HBIX MTyOJIMKAIUH;

OLICHKa
KadcCTBa
BBITTIOJIHEC-
HUA
3aJaHusg

[Ipe3enTanuu B
LaTeXe.
OyHKIIMOHUPOBaA
HHUE CUCTEMBI
TeX n LaTeX.

OK-5
OIIK-2
OIIK-4

3HaCT

® OCHOBHBIE TPEOOBaHUS
K OpE3CHTAlUAM Hay4-
HBIX paboT;

yM€eT

® JICTI0JI30BaTh CUCTEMY
KOMITBIOTEPHOU
Bépctku LaTeX mis
MOATOTOBKHU MPE3EHTA-
U HAYy4YHBIX padoT;

® JICII0JIb30BATh ITAKET
BEKTOPHOU Tpaduku
Inkcape nnst moaro-
TOBKHU T'papUuecKux ui-
JIFOCTpAIUi;

BJIagcCT

® TEXHOJIOTHEN HCITONIB30-
BaHMS COBPEMEHHBIX
A31aTEILCKUX CUCTEM
JUIsl IOATOTOBKY TIpe-
3€HTaIHNH,

OIpoc

3amanme No2.,
ITonroroBka
MPE3CHTAINH B
Kknacce beamer.

OK-5
OIIK-2
OIIK-4

3HaCT

® OCHOBHBIE TPEOOBAHUS
K IpE3CHTAlUAM Hay4-
HBIX paboT;

yMeeT

OLICHKa
KadeCcTBa
BBITIOJIHE-




® 1ICIIOJIb30BaTh CUCTEMY | HHS
KOMIBIOTEPHOMN 3aJaHus
Bépctkm LaTeX mis
MOJITOTOBKH MTPEe3eHTa-
1IUI HAYYHBIX paboT;
BJIAJICET

® HavYaJIbHBIMU HaBEIKAMU
paboTHI C U3ATEIBCKON
cuctemon LaTeX.

TunoBele KOHTPOJIBHBIC 3a/JAHMS, METOJAUYECKHAE MATEPUAIIbI, OIPEICIIAIOIINE
IPOLIETypbl OLIEHUBAHUS 3HAHHUM, YMEHHUI U HABBIKOB U (UJIM) OTIBITA IESITEIBHOCTH,
a Tak)K€ KpUTEPUU U TOKa3aTesd, HEOOXOAMMBIEC Il OLEHKU 3HAHUM, YMEHHII,
HABBIKOB M XapaKTEpPU3YIOIIKUE 3Talbl (OPMUPOBAHUS KOMIIETEHLUUU B IpoLEcce
OCBOEHHMSI 00pa30BaTENbHON MPOTrpaMMBl, NpecTaBieHsbl B [Ipunoxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI U HTH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(anexmponnble u newammvie u30aHUs)

1. Poxenkxo A.U. UckycctBo BEépcTku B LaTeX’e. - HoBocubupck: M3a. NB-

MuMI" CO PAH, 2005. - 398 c.
https://www.twirpx.com/file/1124041/
2. XKunkoB A.A. MaTepaktuBHble mpe3eHTannu B cucteme LATEX: VaeGH0-Me-

Toanueckoe nocodue. - Huxnuit HoBropoa: M3a-so Huxkeropoackoro roc-yHuBepcu-
teta, 2010. - 41 c.
http://window.edu.ru/resource/040/74040

3. MHcnonn3oBanue makeroB Maple, Mathcad u Latex 2¢ npu pemenun marema-

TUYECKHUX 33/1a4 U MOJITOTOBKE MATEMAaTUYECKUX U €CTECTBEHHO-HAayUYHbIX TEKCTOB. VH-
(dbopMaImoHHbIE TEXHOJIOTUU B MaTeMaTtuke: yueoHoe nocooue st By30B / FO. FO. Ta-
paceBud. Mocksa : URSS : [JIu6pokom] , [2012]. 131 c.

http://1lib.dvfu.ru:8080/1ib/item?id=chamo:786794&theme=
FEFU

JlonoJiHUTEIbHAS JIUTEPATypa
(neuammvie u snexmponnvie uz0anus)



1. HaGop u Bepctka B cucteme Latex / C.M. JIbBoBckwHit. 3-¢ W3., UCTIP. U JOTI.
M. : I3garensctBo MITHMO , 2003. 448 c.

http://1lib.dvfu.ru:8080/1ib/item?id=chamo:393632&theme=FEFU
http://window.edu.ru/resource/988/23988

2. Wzparensckas cucrema LATEX : Y4eb. mocobue /s MeTeM. criell. By30B /
Crenanosa E.H. I[lerpo3aBoa. roc. yH-T. [lerpo3aBoack : U3a-so III'Y , 1999. 155c.

http://1lib.dvfu.ru:8080/1ib/item?id=chamo:360175&theme=
FEFU

3. Hndopmarmonnsie Texnosnoruu B Matematuke / FO. FO. TapaceBuy. Mockaa :
Comnon-Ilpecc , 2003. 143 c.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:3895&theme=FEFU

4. Mazaneukas A.JL., Mopo3os [.K., ITapxomenko JI.K. U3naTensckas cucrema
LaTeX 2e: YuebHoe nocobue. - Spocnaib: Apoci. roc. yu-1, 1999. - 60 c.
http://window.edu.ru/resource/288/65288

Ilepeyens pecypcos
UH(POPMALMOHHO-TEJIEKOMMYHUKAUUOHHOM ceTH « MHTEepHED)

1. https://www.youtube.com/watch?v=2pX4j4724Sp8 — MikTex
2.9 & Texnic center installation

2. https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLa
ovbvsFu8itVamw7JeJI9CMtf gpWVJFEp — Popular LaTeX & TeXnic-
Center videos

3. https://www.youtube.com/watch?v=RzZV34pV11P8 — inkscape
YPOKH

Ilepeyenb nHGPOPMALUOHHBIX TEXHOJIOT U
U IPOTPaMMHOT0 o0ecrevYeHust

BhInoIHEHIE KOMITBIOTEPHOTO MPaKTUKyMa MperoiaraeT UCIoIb30BaHHE U
OCBOCHHE CJICAYIOIIETO CBOOOHOTO MPOrPAMMHOT0 O0CCIICUCHUS:

1. xommekc nporpamm aida peanuzanuu TeXa u LaTeXa nns Windows
MiKTeX Complite MiKTeX (http://miktex.org/);

2. obonouky mist padotel ¢ MiKTeXom TeXnicCenter
(http://www.texniccenter.org/);



http://lib.dvfu.ru:8080/lib/item?id=chamo:393632&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:393632&theme=FEFU
https://www.youtube.com/watch?v=2pX4j4Z4Sp8
https://www.youtube.com/watch?v=2pX4j4Z4Sp8
https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLaovbvsFu8itVamw7JeJ9CMtf_gpWVJFp
https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLaovbvsFu8itVamw7JeJ9CMtf_gpWVJFp
https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLaovbvsFu8itVamw7JeJ9CMtf_gpWVJFp
https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLaovbvsFu8itVamw7JeJ9CMtf_gpWVJFp
https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLaovbvsFu8itVamw7JeJ9CMtf_gpWVJFp
https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLaovbvsFu8itVamw7JeJ9CMtf_gpWVJFp
https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLaovbvsFu8itVamw7JeJ9CMtf_gpWVJFp
https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLaovbvsFu8itVamw7JeJ9CMtf_gpWVJFp
https://www.youtube.com/watch?v=RZV34pVllP8
https://www.youtube.com/watch?v=RZV34pVllP8
http://miktex.org/
http://miktex.org/
http://www.texniccenter.org/
http://www.texniccenter.org/

3. unTeprpeTarop s3bika PostScript Ghostscript
(http://www.ghostscript.com/) u nporpaMmmy IpocMoTpa (aiision
ps GSview (http://pages.cs.wisc.edu/ghost/ gsview/);

4. mporpammy npocmotpa daiinos .pdf Adobe Reader
(http://www.adobe.com/);

5. rpadwuueckuii BekTopHBIH pepakTop Inkscape (www.inkscape.orq).

VI.METOAUYECKHUE YKA3ZAHUS 10 OCBOEHUIO JUCHUIIJINHBI

BBo/1HBIE 3aHATHS OPUEHTHUPOBAHbBI HA OCBELIEHUE OCHOBHBIX IPHUHIIMIIOB pa-
00TBI ¢ U37aTenbCKoi cucteMoil LaTeX u npu3BaHbl COPUEHTUPOBATh CTY/IEHTOB B
[IpeUIaraéMoM MaTepuase, 3aJ10)KUTh HAyYHbIE U METOJO0JIOTHYECKHUE OCHOBBI JUIA
JanbHENIIe caMOCTOSATENbHOW PabOThl CTyAeHTOB. CTYJIEHThI MMEIOT AOCTYN K
ITOATOTOBJICHHBIM IIPETIOABATENIEM IPE3CHTALUAM, COAEPKAINX MUHUMAJIBHO HE-
0o0xonuMbIi Matepua. JlonosHuTenpHas HHPOPMALMS MO U3YYaeMbIM pa3iesam
MO>KET OBITh MOJIyYEHa ITPU CAMOCTOATEILHOM M3YYEHUN PEKOMEHI0BAHHOM JIUTE-
paTyphl.

Baknelmmm KOMIIOHEHTOM pabOThI CTY/IEHTA ABJISIETCS IPAKTUUIECKOE BBIIOJI-
HEHUE JIBYX 3aJJaHUi 110 ITOATOTOBKE HAYYHOM CTaThbU U IPE3EHTALNN. 33/1aHUS BbI-
MTOJHAOTCS KaK Ha Ay IUTOPHBIX 3aHATUAX B KOMIIBIOTEPHOM KJIACCE, TAK U B pAMKax
MPEAYCMOTPEHHOM CaMOCTOSITETLHON PabOTHI.

CamocrosTenbHas padoTa sBISETCS BaXKHEHIIEH KOMIIOHEHTOW N3Y4YEeHUSs IUC-
nurIHbl « KOMIBIOTEPHBINM TPAKTUKyM» U COCTOUT, IIOMHMO BBITTOJTHEHUS 3a]1a-
HUM, B U3yYEHUH KOHCIIEKTOB JIEKIIUM U PEKOMEHIOBAaHHOU JINTEPATYPHI.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI

KommbrotrepHslit Kiacc:

CBOOOJHOE TPOrpaMMHOE OOECTeUeHHe — KOMIUIEKC TpPOrpaMM st
peamuzaruu TeXa u LaTeXa mng Windows MiKTeX, obomouka s paboThl ¢
MiKTeXom TeXnicCenter, mporpammy mpocmotpa daiinos .pdf Adobe Reader,
uHTeprperatop s3bika PostScript Ghostscript u nmporpammy mpocmoTpa ¢aiaoB
.ps GSview, rpaduyeckuii BekTopHbIi pegaktop Inkscape;

npoektop 3-chip DLP, 10 600 ANSI-nmm, WUXGA 1 920x1 200 (16:10) PT-
DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ 31. mpuBOAOM; KpeILICHHE
HacteHHo-niorosniounoe Elpro Large Electrol Projecta; mpodeccuonansnas XK-


http://www.ghostscript.com/
http://www.adobe.com/
http://www.adobe.com/
http://www.inkscape.org/
http://www.inkscape.org/

manens 47", 500 Kn/m2, Full HD M4716CCBA LG; noacucremMa BUACONCTOYHUKOB
nokymenT-kamepa  CP355AF Avervision; mojcucTteMa BHICOKOMMYTAIIUU;
MOJICUCTEMA ayTMOKOMMYTAITUU W 3BYKOYCHJICHHS; ITOJCUCTEMA MHTEPAKTHBHOTO
ynpasieHus; 6ecripoBoanbie JIBC obecrieuensl cuctemoit Ha 6a3ze TOYEK AOCTYyIa
802.11a/b/g/n 2x2 MIMO(2SS).



[Tpunoxenue 1

MUHHUCTEPCTBO OBPA3OBAHNS U HAYKU POCCUMCKON ®EJEPALINNA
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOLHINXCA

no pucuumaune «Cucrema LaTeX»

Hanpasiaenue noaroroBku — 03.03.02 ®uzuka
DKcnepuMeHTaIbHast Gu3nKa
®opma NOAroTOBKH 0YHAS

BiaaaguBocTok
2019



IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

IIpumepHbIe
Ne
JaTa/cpoku BbI- Buja camocTosiTeib- | HOPMBI Bpe-
. dopMa KOHTPOJIA
H/H IMOJIHCHHU A HOHN paﬁoTbI MEHM HA BbI-
IIOJIHEHHE
PaGora ¢ qurepa-
1 1 -2 Henenu . P 3 4ac. omnpoc
Typoi
OIICHKA Kaye-
Brimmonnaenue 3ana-
2 3 — 9 menenu 15 yac. CTBA BBITIOJIHE-
Hus Nel
HUS 3aaHUSA
Pabora ¢ qurepa-
3 10 vemens . P 3 yac. oTpocC
Typoi
OIICHKA Kaye-
Brimmontaenue 3ana-
4 11 -17 senenu 15 gac. CTBAa BBIIIOJIHE-
HUg No2
HUS 3a0aHUsA
Iloaroroska kK k-
5 18 Henens 27 yac. DK3aM€EH
3aMeHY

TpeOoBaHus K IpeACTABJICHUIO M 0()OPMJICHHIO Pe3yJIbTAaTOB
CaMOCTOAATE/IbHON PadOThI

OCHOBHBIM Pe3yJIbTATOM CaMOCTOSITEILHON PabOTHI 10 AucIUILINHE «KoMIb-
FOTEPHBIN MPAKTUKYM» SIBIISIETCSI KAY€CTBEHHOE BBIMOJIHEHUE ABYX 3aJlaHUN — IMO/I-
TOTOBKM CTaThH U MPE3CHTALUHU.

Kpurepuu onieHk# BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

OOImMMH KpUTEPUSIMU OLICHKH PE3yJIbTaTOB CaMOCTOATENbHON pabdoThI CTY-
JIEHTOB SIBJISIFOTCS:
® YpPOBEHb OCBOEHUS y4eOHOTO MaTepHaa;
® yMEHHUE aKTMBHO UCIOJIb30BaTh 3JIEKTPOHHBIE 00pa30BaTeNIbHBIE PECYPChl, HAXO-
JTUTh TpeOyIOUTyIoCcs HH(OPMAIUIO, U3y4YaTh €€ U PUMEHSTh Ha MMPAKTUKE;
® yMEHHE OPUEHTHUPOBATHCS B MOTOKE HH(GOPMAIIUH, BBIIEIATH ITIaBHOE;

e ymMmeHue chOpMHPOBATH CBOIO MO3UIIMIO, OLIEHKY U apIYMEHTHUPOBATh €€.



[Tpunoxenue 2
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MHacmopt ®OC

Kox u ¢popmysimpoBka kom-
neTeHI U

Jrtanbl GOpMUPOBAHMS KOMIIETeH Mt

OK-5

CIIOCOOHOCTD HCIIOJIb30BaTh
COBPEMEHHBIC METOIbI U TEX-
HOJIOTHH (B TOM YHCIIE WH-
dhopmarmoHHsie) B mpodeccu-
OHAJILHOM JIeSITEeIbHOCTH

OIIK-2

CIIOCOOHOCTB MCIT0JIL30BaTh B
poheCCHOHATLHOM JIesATeINb-
HOCcTH 0a30BbIe 3HaHUS (PyH-
JAMCHTAIILHBIX Pa3J/Ie]IOB Ma-
TEMATHKH, CO31aBaTh MaTeMa-
THYECKHUE MOJIEIIA THIIOBBIX
poeCCUOHANBHBIX 33]1a4 U
WHTEPIPETHPOBATH MTOTYICH-
HbIE€ PE3YJIbTAThI C yYETOM Ipa-
HUII IPUMEHUMOCTH MOJIe-JIEH.

OIIK-4

CIOCOOHOCTH TOHUMATh CYIII-
HOCTb U 3HaYeHHe UHpopma-
MU B Pa3BUTHH COBPEMEHHO-
ro oOIIecTBa, 0CO3HABaTh
OIaCHOCTh U yTPO3Yy, BO3HU-
Karolue B ’TOM MPOIecce, Co-
OIt0/1aTh OCHOBHBIE TPeOOBa-
HUs UHGOPMaILMOHHON 0e3-
OIACHOCTH.

3Haer

® ICTOPHUIO U OCHOBHBIE MIOHATHSI OJUTpapuu;

® ICTOPHIO BOSHUKHOBEHMS CUCTEM KOMIIbIO-
TEPHOU BEPCTKU;

® OCHOBHBIE TPEOOBaHUS K IMOATOTOBKE HAYY-
HBIX ITyOJIMKAIU;

® OCHOBHBIE TPEOOBaHUS K NIPE3CHTALUAM
Hay4yHBIX padoT;

® BO3MO)KHOCTHU M3AATEIbCKON CHUCTEMBI

LaTeX.

Ywmeer

® 1ICIIOJIB30BaTh CUCTEMY KOMITbIOTEPHOM
BépcTku LaTeX A mnoAroToBKU HayYHBIX
myOuKaIuii;

® HICIIOJIh30BATh CHCTEMY KOMITBIOTCPHOM
BépcTkm LaTeX s moAroToBKY Mpe3eHTa-
U HAy4YHBIX padoT;

® HCIIOJIh30BATh ITAKET BEKTOPHOU rpaduku
Inkscape 1t MOATOTOBKH rpadMUECKHUX HII-
JIFOCTPaLUi.

Bnaneer

® HAYAJIbHBIMHU HAaBBIKAMHN pa60Tr,1 C U31aTeciib-
ckol cuctemoit LaTeX;

® TEXHOJIOTUEN UCIIOJIb30BAHUS COBPEMEHHBIX
N34aTCIIbCKUX CUCTEM HJIA ITOATOTOBKH
HAYYHBIX MYOJIUKAIMA U UX MIPE3EHTAIIHH.

KoHTpoJb nocTukenus mesied Kypca

OneHouHble CpeacTBa

Kontpommpyemsie
Ne POTHPY Koap! u sTamnsl popMupoBaHus N
pasziensl / TeMbl . TEKYIIUHA | MPOMEXYTOUHas
n/n KOMIIETEHIINH
JUCLUIINHBI KOHTPOJIb aTTecTauus
1 | BBenenue B OIIK-2 3HAET onpoc 3a4éT
HU3aTENBCKYIO OIIK-4 |® HCTOPHUIO U OCHOBHEIE

cucremy LaTeX.
ITonroroBka
¢buzuko-
MaTeMaTHYCCKUX
myOIMKaIUi.

MOHSTHSI TOUTpaduH;
® LICTOPUIO BOSHUKHOBE-
HUS CUCTEM KOMIIBIO-

TEPHOU BEPCTKH;

yMeeT

® UCIIOJIb30BATh CUCTEMY
KOMIBIOTEPHOI




BépcTku LaTeX mis
MOATOTOBKHA HAYYHBIX
nyOIuKaIuii;

® JICII0JIb30BATh IIAKET
BEKTOpHOH Tpaduku
Inkscape st moro-
TOBKH TpaUuecKux ui-
JIFOCTPalUi;

BJIAJIEET

® Ha4YaJIbHBIMHW HaBBIKaAMH
paboTHI C U3ATENBCKON
cucremoit LaTeX;

3amanue Nel.
IlogroroBka
Hay4HOU
myOJIMKaIuy B
Knacce article.

OIIK-2
OIIK-4

3HaACT

® BO3MOKHOCTH H3]1a-
TEIILCKON CUCTEMEI
LaTeX;

® OCHOBHBIC TPeOOBaHMS
K MOJrOTOBKE HAYYHBIX
yOJTUKAIHi;

yMeeT

® 1ICII0JIb30BaTh CUCTEMY
KOMIIBIOTEPHOM
BépcTku LaTeX mis
MOJATOTOBKU HAYYHBIX
myOuKaIuii;

® JICTI0JIb30BaTh MAKET
BEKTOPHOU TpaduKu
Inkscape st mosro-
TOBKHU I'papUuecKux ui-
JIFOCTPaIUi;

BJIajgeeT

® TEXHOJIOTHEN HUCIOJIB30-
BaHUs COBPEMEHHBIX
HU3aTENLCKUX CUCTEM
JUTSI TIOATOTOBKH HAy4-
HBIX TyOJIMKAIN,

OLICHKa
KadeCTBa
BBIITIOJIHEC-
HUA
3aJaHusAg

[Ipe3enTanuu B
LaTeXe.
OYHKIIMOHUPOBA
HHUE CUCTEMBI
TeX n LaTeX.

OIIK-2
OIIK-4

3HaECT

® OCHOBHBIE TPEOOBaHUS
K IOpE3CHTAlUAM Hay4-
HBIX paboT;

yMeeT

® HCIIOJIb30BATh CUCTEMY
KOMITBIOTEPHOU
BépcTkm LaTeX mis
MOJTrOTOBKU IIPE3EHTa-
UH HAYYHBIX padoT;

® HCITOJTb30BATh MAKET
BEKTOPHOU TpauKu

OIpoc




Inkcape st moaro-
TOBKHM TpaduyecKux ui-
JIIOCTPalUi;

BJIaJeeT

® TCXHOJIOTHEH HCITOIL30-
BaHHS COBPEMEHHBIX
HA3/1aTEJILCKUX CUCTEM
JUTSL TIOITOTOBKY TIpe-

3CeHTAIHH,

4 | 3amanue Ne2. OIIK-2 | 3naet OIICHKA
[Toxroroska OIIK-4 |e ocHOBHBIC TpeOOBaHUs | KaueCTBa
IIPE3CHTAllUH B K IpEe3CHTAlUAM HAYy1- BBIIIOJIHE-
Kkiacce beamer. HBIX PaboT; HHS

ymeer 3aJaHMs
® 1CIIOJIB30BaTh CUCTEMY
KOMIIBIOTEPHOM

BépcTku LaTeX mis

HOJrOTOBKU IIPE3EHTa-

1IMI HAY4YHBIX padoT;
BJIaJI€eT

® HAYaJIbHBIMHU HAaBBIKaAMH
paboTHI C U3ATENBCKON
cuctemon LaTeX.

IIIkana oueHUBaHUA YPOBHSA C()OPMHPOBAHHOCTH KOMIIETEHIIUI

Kon u dpopmy-
JIMPOBKA KOM- Jranbl GopMHUPOBAHMS KOMIIETEHIIUH Kputepuu Ioxka3arenu
neTeHI U
OK-5 HCTOPUIO U OCHOBHBIE 3HaHHE OCHOBHBIX Tpe- CrocoOHOCTB TIepeync-
CIIOCOOHOCTD TIOHATHS TIOJUTpadu; 0oBaHMI1 K HOATOTOBKE JIUTH OCHOBHBIE TPeOO-
UCIIOJNIb30BATh HCTOPHIO BO3HUKHOBEHHS HayYYHBIX ITyOJIMKaINii; BaHMS K ITOITOTOBKE
COBpPEMEHHBIE CUCTEM KOMIIBIOTEPHOU OCHOBHBIX TpeOOBaHMH K | HAay4YHBIX ITyONHKaIUii;
METOBI U AT BEPCTKH; MpEe3eHTAlMsAM HAYYHBIX | OCHOBHBIC TPeOOBAaHMUSA
TEXHOJIOTHH (B (noporo OCHOBHBIE TPEOOBaHUS K pabor; K IIpE3eHTalsIM Hay4-
TOM YHCJIE UH- 1313117? o. | TOATOTOBKE HAYYHBIX BO3MOXKHOCTEH M37a- HBIX paboT;
(hopMaroHHbIE Bemjlp myOnuKanuii; TEJICKOHM CHCTEMBI BO3MOXKHOCTH H3/1a-
)B OCHOBHBIE TpeOOBaHUS K LaTeX. TEJIbCKOM CHUCTEMBI
npodeccronans MIpe3eHTalMsIM HayYHbIX LaTeX.
HOM pabor;
JIeSITeIbHOCTH BO3MOKHOCTH M3aTe€IbCKON
cucremsl LaTeX.
OIIK-2 YMeHue BBIONHATD 1107~ | CHOCOOHOCTH MCTIOIB-
HCIONb30BaTh CUCTEMY KOM- N
CIIOCOOHOCTB o HBIJ IIUKJI AITOPUTMUYE- | 30BAaTh CUCTEMY KOMIIb-
neroTepHor BépeTku LaTeX o
HCIIONIB30BaTh B CKOr'0 aHalu3a U CUHTE3a | IOTEPHOU BEPCTKU
JUTS IOATOTOBKH HAyIHBIX
npodeccnonann S —, pemenus Beruucnutens- | LaTeX mis moaro-
HOM y ’ HOW 3a71aq¥l B 0011eM TOBKH HAay4YHBIX ITyOIH-
ymeer HCTIOJIB30BaTh CHUCTEMY KOM- .
JIeSITETTHHOCTH . (cMMBOJIFHOM) BHJE: OT Kaluii ¥ IS OJTo-
(mponBu- | merotepHOit BEPcTKH LaTeX . o
6a30BbIC 3HAHUS . . | ee popmanpHOII mocTa- TOBKH NPE3CHTAIUH
HYTBIA JUTS TIOATOTOBKH TPE3CHTAITIH
(hyHIaMeHTaIbH HOBKH C TIOMOII[BIO MaTe- | HAYYHBIX pador;
YPOBEHB) | HAyYIHBIX padoT;
BIX pa3feioB MaTHYECKUX 0OBEKTOB UCTIONb30BaTh NMaKET
MaTeMaTHKHI MCTIOTIB3OBATS MAKET BEKTOP- JI0 BEIOOpA CTPYKT BEKTOPHOH rpaduKu
’ Hol rpaduku Inkscape s pa CIPYKTYD p P
co3/1aBaTh JAHHBIX ¥ OIIepaTopoB Inkscape st noaro-
MIOJITOTOBKH TPahUUECKHUX MII-
MaTeMaTHYeCKU oCTpANi sI3bIKa IPOrPaMMHpPOBa- | TOBKH IpayuuecKux
€ MOJenH P ' HUSL. WLTIOCTPaLUi.




THUIOBBIX
npogeCcCuoHab
HBIX 3a/1a4 U
HHTEPIPETUPOB
aTh
MOJTyYCHHbIE
PE3yJIbTATHI C
YYETOM IPAHHUI]
MPUMEHUMOCTH
Mozene.

OIIK-4
CIIOCOOHOCTE
[IOHUMATh
CYIIHOCTh U
3HAUYECHUE
uHdopmanuu B
pa3BUTHH
COBPEMEHHOT'O
o01iecTBa,
0CO3HABaTh
OIIACHOCTH U
yrposy,
BO3HHUKAIOIINE B
3TOM TpoIEecce,
co0moaTh
OCHOBHEIE
TpeOOBaHUS
nH(OpMaLMOHH
on
0€301IaCHOCTH.

BIaJeeT
(BBICO-
KU ypo-
BEHb)

HavyaJIbHBIMHM HaBBIKaMU pa-
OOTEHI C U3]aTEILCKOM CHUCTE-
mou LaTeX;

TEXHOJIOTUEH HCIOJIb30BaAHUS
COBPEMEHHBIX U3JaTeIbCKUX
CUCTEM JIJIsl MIOATOTOBKH Hay4-
HBIX yOJMKAAN U UX TIpe-
3CHTAINH.

Bnanenue HaBbIKaMH HC-
T10JIb30BaHMUS CYLIECTBY-
IOLIMX U NTEPCIEKTUBHBIX
CHCTEM KOMIBIOTEPHOMH
areopHl.

CriocoOGHOCTh MpHUMe-
HATb CUCTEMY KOMIIBbIO-
TepHOU BEpCcTKU LaTeX
JUISl TIOATOTOBKH ITy0-
JIUKaIU{ U Ipe3eHTa-
LUH.

MeToauueckne peKOMeHIAlNU, ONPeaesiioniue MPoueayphl

OLICHUBaAHUA PE3YJAbTATOB OCBOCHUA TUCHUIIIMNHBI

OueHo4YHbIE CPeACTBA VISl MIPOMEKYTOUHOM aTTeCTAIUU

IIpoMexxyTouHasi arrecTauus cTyAeHToB mo aucuumuimHe «Cucrema LaTeX»
OCYIIECTBIISIETCS B (hopMe 3auéTa.
OneHKa «3a4TE€HO» BBICTABISICTCS CTYJEHTY, XOPOIIIO BBINOJIHUBILIEMY JBa 3a-
JaHusl («CTaThs» W «IPE3EHTALMs») U OTBETUBIIIETO Ha OOJBIIMHCTBO JIOTIOJIHHU-
TEJIbHBIX BOITPOCOB.
O1eHKa «HE 3a4TEHO» BBICTABJISICTCS CTYJEHTY, HE BBIMOJHUBIIIEMY 00a 3ajia-
HUS («CTaThs» U «IIPE3CHTAIUS).

Cnucok BONPOCOB, BHIHOCUMbBIX HA 324Y€T MO JUCHUILIAHE
«Cucrema LaTeX»

1. KpaTKaH HUCTOPH KHUI'OIICHaTaHHA.
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10.
11.
12.
13.
14.
15.
16.

17.

Pazpaborka J[.D.Knytom wusmarenbckoii cucrembl TeX. Jl.JIammopr,
pa3zpaboTka Habopa Makpopacimupennit LaTeX.

TexcThl PU3NKO-MaTEMAaTUYECKOTO cojiepkanusl. Pusznyeckas U Jorudeckas
pa3MeTKa TEKCTa.

Andapur. CheuuanbHble CUMBOJIBL. OCHOBHBIE TPUHIUIBI, KOMaHJIbI,
nexnapanuu LaTeXa.

Hab6op Tekcra. Bunsl u pazmeps mipudtoB. PyOpuxanus tekcra. CucKy.
CrtpykTypa BXxoaHOro (haiina.

Matematuueckue ¢popmynsl B TeXe + LaTeXe.

[Tponuexypsr displaymath, math u equation.

[Tpouieaypa eqnarray. IIpouemypsi tabbing u tabular.

[1naBarorire 0ObEKTHI.

[Mpornenypa thebibliography. Ccbuiku Ha JTMTEpaTypHBIC HCTOYHHUKH.
BcraBka rpaguieckux oObEKTOB B JOKYMEHT.

Penakrop BexkropHoii rpadguku Inkscape.

[Taket beamer. [Ipumepsl npe3eHTaLINN.

Pa3zpeiBel cTpanui. Munu-crpannnsl. [1o3umoHMpoBaHNe MUHHU-CTPAHULL.
Bxoansie, Bbixoansle u paboune (aiinel. Kouseitep LaTeXa. Ilaker
MiKTeX.

O6omouka TeXnicCenter.

OneHnovHble cpeacrea aJjs TeKymeﬁ arTrecrauu

Tekymas arrecranus o aucuuiuinie «Cucrema LaTeX» npoBoauTcst Ha Jia-

OOpaTOPHBIX 3aHATHUSIX U B XOJI€ KOHTPOJIS CAMOCTOSITEIbHOU PabOTHI.

OObeKTaMu OIICHUBAHUS BHICTYTAIOT:
AKTUBHOCTb Ha 3aHATHUSIX, TOCEUIAEMOCTh 3aHATHI MO JUCIUIUIMHE;
CTEIIEHb OCBOCHUSI TEOPETUUECKUX 3HAHUM;
YPOBEHb OBJIAJICHUS HABBIKAMU PEILICHUS 3a]1a4;
pe3ynbTaThl CAMOCTOSITEIbHON PaOOTHI.



