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|. Padouasi nporpamMmma nepecMoTpeHa Ha 3aCC€JaHUU JIeIapTaMEeHTa
Teopeanecxoﬁ (l)l/I3I/lKI/l U MHTCJVIEKTYaAJbHBIX TEeXHOJIOTHii

[IpoTokoi oT « » 20 1. Ne

HupexTop nenaprameHTa

(moamucp) (1.0. damumus)

Il. PaGouyasi nporpamMma nepecMoTpeHa Ha 3acelaHUH AeNapTaMeHTa
TeopeTH4ecKoii GU3NKN M HHTEJUVIEKTYAJIbHBIX TEXHOJOTHil

[IpoTokoi oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (1.0. ®amumms)

I11. Pagouyas mporpaMma nepecMoTpeHa Ha 3aceJaHUU eNapTaMeHTa
TeopeTH4eCcKoi (GPU3NKHN U UHTEJUIEKTYAJIbHbIX TEXHOJIOT Ui

IIpoTokomn oT « » 20 1. Ne

JupexTop nenaprameHTa

(moamuce) (1.0. ®amumms)

1V. PaGouas nmporpamMmma nepecMoOTpeHa Ha 3aCC€JaHUU IeNIapTaMEeHTa
TeOpETH‘IeCKOﬁ (l)l/I3I/IKI/[ U MHTCJVICEKTYaJbHbBIX TEeXHOJIOTHi

IIpoTokoun oT « » 20 1. Ne

Jupexrop nenapramMeHTa

(Toamuch) (1.0. damumus)



HCJII/I H 3aJaY4 0OCBOCHUA JUCIHUIIIMHBI.

[{enp: 3HAKOMCTBO CTYIEHTOB ¢ M3JaTeNbCcKOM cucteMoit LaTeX u cBoOoaHOM
IPOrpaMMO¥ JUIsl CO3TaHMs JIBYX- U TPEXMEPHBIX TpadukoB gnuplot; mpuodpereHme
HaYaJIbHBIX HABBIKOB B PaOOTE C HUMU.

3amaun:

e HAy4YuThb CTYACHTOB HCIIOJIb30BaTh U3aTenbekyto cuctemy LaTeX ans noaro-
TOBKH TE€KCTOB (PU3MKO-MATEMaTUUYECKOIO COAEpk aHUs (Hay4dHbIX paboOT, KypCOBBIX
paboT, BBIMTYCKHBIX KBATH(PUKAIMOHHBIX padboT);
e HAYYWTbH CTYJAEHTOB MCIIOIB30BaTh U3aTeNbCKyt0 cuctemy LaTeX s moaro-
TOBKH MPE3EHTAIMH B KJ1acce beamer;
e HAay4YUTh CTYJECHTOB MCIOJb30BaTh CBOOOJHYIO MPOrpaMMy ISl CO3/IaHUA
IBYX- ¥ TPEXMEPHBIX rpadukoB gnuplot asist moaroToBKY rpaguecKuX HILTFOCTPALINH.

JI71s1 yCTIeIIHOTO U3y4YeHUS JUCITUTITUHBI « CHCTEMbI TOATOTOBKU HAYYHbBIX MY0-
nukarui LaTeX u gnuplot» y 00ydaronuxcst J0JKHbBI ObITh CPOPMHUPOBAHBI CIIETYIO-

1€ MpeBaAPUTEIbHBIC KOMIIETCHIIUHN:
VYK-6 — CniocoGeH yrpaBisiTb CBOUM BPEMEHEM, BBICTPAUBATh U PEATHU30BBIBAThH
TPACKTOPHUIO CAMOPA3BUTHUSI HA OCHOBE MPHUHIIMIIOB OOpa30oBaHUs B TEUYCHHE BCEM
KU3HH.
OIIK-3 — CiocobeH moOHUMAaTh MPHUHIIUIIBI PA0OTHI COBPEMEHHBIX WH(OpMAITH-
OHHBIX TEXHOJIOTHI M UCIIOJIb30BaTh MX ISl pEIIeHHUs 3a/1a4 TpodecCHoHanbHOM esi-
TEJTHLHOCTH.

B pesynbrare uzyueHusi JaHHON TUCHUIUIMHBI y 00y4Yarommxcs: opMUPYIOTCS
CIeAyIoIIe YHUBEpcaabHbIe U npodeccuoHanbubie komnereHunn: YK-1.2; YK-4.4,
[TK-3.1.

HaumeHnoBanue KaTeropumn

(rpynnsl) yHMBepPCAJbHbIX KOM-

neTeHI i

Kon u HauMeHOBaHHe YHUBEpPCAJIb-
HOIi KOMIIETEHIINU BBHIIYCKHHUKA

KO}I 1 HAMMEHOBAHUE UHIUKATOPA 10-
CTHIKCHU A yHHBepcaﬂbHOﬁ KOMIICTCHIIMHA

MBI

CucreMHoe

u KPHUTHYCCKOC

IIJICHUEC.

'YK-1 Crioco0GeH oCyIeCTBIATh TIOUCK,
KPUTUYECKHI aHAIM3 W CHHTE3 HHPOP-
MaIlu, IIPUMEHATH CUCTEMHBIHN 1o a-
XOJ[ ISl PEIICHHS MOCTABJICHHBIX 3a-
Imau

'YK-1.2 BriOupaeT coBpeMEHHbIE TeXHHYE-
CKHE U MPOTrpaMMHBIE CPEJICTBA M METOJIbI
moucka, 00001meHus1, 00paboTKH U mepeaayun
mHpOpMaNMK TIPH CO3JaHUH JOKYMEHTOB
[Pa3JIMYHBIX THIIOB, COBPEMEHHBIE IIPO-
TpaMMHBIE CPE/ICTBA CO3/1aHUS U PEIAKTHPO-
BaHMS JOKyMEHTOB, CTPaHMIl CalToB, 0a3
IMTaHHBIX.

CTH

KOMMyHI/IKaIII/IOHHLIC

BO3MOKHO-|

'YK-4 CriocobeH oCymecTBIATh JeI0-
BYI0 KOMMYHUKAIIHIO B YCTHOM M TIHCh-|
MEHHOI1 (hopMax Ha rocyIapCTBEHHOM|
s13p1ke Poccuiickoit denepannu u UHO-
cTpaHHOM(BIX ) s3bIKE(aX).

'YK-4.4 YMeHue COCTaBIATh U IPEICTABIIATH|
B IICEMEHHO (hOopMe B COOTBETCTBUH C Tpe-|
OoBaHMAMH K OGOPMIIEHHIO OQHUITHATHHOA]
METIOBbIC M aKaJeMUIECKHUE TEKCThI HA PyC-
CKOM s3bIKe: pedepar, aHHOTAIHIO, ICCe, pe-
BrOMe, 3asBJIEHUE, AEI0BOE ITNCHMO.




KOlI HHAUKATOPA JOCTUKCHUA KOMIICTCH-
10701

HaunmeHoBaHne moka3aTeJisi OeHUBAHUS
(pe3ysabTaTa 00y4eHuUsI MO JUCIHUTLINHE)

YK-1.2 BeibupaeT coBpeMeHHbIE TeXHUYE-
CKHe U IPOTpaMMHBIE CPEICTBA M METOMBI
oncKa, 0600meHns, 00paboTKH U Tepe-
Ia4y HHGOPMAIMH IIPU CO3JaHUU TOKYMEH-
TOB Pa3JIMYHBIX TUIIOB, COBPEMEHHBIE IPO-
rpaMMHBIE CPEICTBA CO3JaHUS U PEAaKTH-
POBaHHMs TOKYMEHTOB, CTPaHHI] caiiToB, 06a3
JIaHHBIX.

3HaeT: UCTOPHUIO M OCHOBHBIE MOHATHS NOJIUTpaduy;
HCTOPUIO BOZHUKHOBEHUS CUCTEM KOMIIBIOTEPHON BEPCTKHU.

YMeeT: UCTIOIb30BaTh NPOTpaMMy JUISl CO3/IaHMs IBYX- U TPEX-
MepHBIX TpadukoB gnuplot A7 MOATOTOBKH TpadMUECKUX HILTIO-
CTpaLMi.

Brianeer: HauanbHBIMKM HaBBIKaAMHU pabOTHI ¢ U3/1aTEIBCKOM CHCTE-
moii LaTeX n makeTom [ist moarotoBku rpaduieckoil nHGpopma-
uu gnuplot.

YK-4.4 YMeHne coCTaBIATh U IIPEICTaB-
JISITh B MUCBMEHHOU (hOpME B COOTBETCTBHH
¢ TpeOOBaHMUAMH K 0hOPMIICHUIO O(pHIIHU-
aJIbHO-JIEJIOBLIE M aKAJEMUYECKHE TEKCTEI
Ha PYCCKOM si3bIKe: pedepar, aHHOTAIHIO,
3cce, pe3roMe, 3asABJICHHUE, AI0BOC MUCHMO.

3HaeT: OCHOBHEIC TPEOOBaHU K ITOATOTOBKE HAYYHBIX ITyOJIHKa-
LM, BO3MOXKHOCTH u3AaTeNnbckoi cuctembl LaTeX u makera mis
MOATOTOBKH rpaduueckoii mupopmanuu gnuplot.

YMeer: ucnoap30BaTh cucTeMy KomnbioTepHoU BEpcTku LaTeX u
nakeT gnuplot s moAroTOBKHM Hay4YHBIX ITyOIHKALUA.

Brianeer: HauabHBIMKM HaBBIKAMHU pabOTHI C U3/1ATEIBCKOM CHCTE-
moii LaTeX u makerom gnuplot.

Haumenosanue ka-
Teropuu (TpyIIisl)
obmienpodeccro-
HaJIbHBIX KOMIICTCH-
105078

Koxg u nHanmeHosa-
Hue obmenpodeccu-
OHaJILHOM KOMIIE-
TEHIIMHI
(pe3yabTaT OCBOCHHUS)

KO}I 1 HAaUMCHOBAHUEC UHJIUKATOPA JOCTUIKCHUA KOMIIETCHIINU

IK-3 CrnocobeH oka-
3BIBaTh HMH(OpMAIH-
OHHYIO  TOJJICPXKKY
CHELHUaINCTaM, OCy-
IIECTBISFOLIM
Hay4HO-HCCIIe/I0BaA-
TEJILCKHE PAaOOTHI.

[Ipodeccronanpubie
HaBBbIKHU

MK-3.1 IlpumMensier coBpeMeHHbIe HH()OPMALMOHHBIE TEXHOJOTHU H
IIPOrPaMMHBIE CPECTBA IIPU PELIEHUU HAy4YHO-UCCIENOBATEIbCKUX 3a-

Jad.

KOlI HHIAUKATOPA JOCTUKCHUHA KOMIICTCH-
10701

HaunmeHoBaHue moka3aTesisi OLeHUBAHUS
(pe3yJbTaTa 00y4eHusi Mo AUCIHUTIITUHE)

ITK-3.1 IIpumensier coBpeMeHHbIE HHPOP-
MAaIMOHHbBIE TEXHOJIOTHH U IPOTPaMMHBIE
CpeICTBa IIPH PEIICHNH HayYHO-UCCIIeI0Ba-
TENbCKUX 3a]a4.

3HaeT: OCHOBHBIC TPEOOBaHHS K MPE3CHTAIMAM HAYYIHBIX padoT;
BO3MOXKHOCTH H3JaTebeKoi cucteMbl LaTeX u makera gnuplot.

VYMeer: ucnonb30BaTh cucTeMy KomnbtoTepHoll BépcTku LaTeX u
nakeT gnuplot s moAroTOBKH HAayYHBIX TyOIHKALIUA.

BiageeT: TexHONMOTHEN HCITONB30BAHMS COBPEMEHHBIX U3/1aTENb-
CKHX CHUCTEM JIJIsl MOATOTOBKH HAYYHBIX ITyOJIMKAIUI U UX TIpe-
3EHTalM.




2. Tpyno€MKOCTh TUCIUIUIMHBI U BUJOB YUEOHBIX 3aHITUHN MO AUCIUILIIUHE

OO6m1ast TPy 10€MKOCTh TUCITUTIIIMHBI COCTABIIACT 3 3au€THbIe equHUITBI, 108 aka-
JEMHUYECKHX 9acoB. (1 3a4eTHas eJMHAUIIA COOTBETCTBYET 36 akaIEMUICCKUM dacaM).

Bunamu y4yeOHBIX 3aHATHN M pabOTHl 00ydaromIEerocss Mo TUCIUIUIMHE SIBIIS-
I0TCA:

O0o3HaueHme Buzbl yueOHBIX 3aHATHI 1 pabOThI 00yYaromerocs
JIab JlabopaTopHbIe 3aHATHS
CP CamocrosiTenpHas padoTa 00y4aronIerocs: B MepHoJ TCOPETUUESCKOTO 00yUCHHS
KOHTDOIE CamocrosTenbHast padoTa 00yyaromerocsi 1 KOHTakTHast paboTa 00y4arouerocst ¢ npenojaBare-
p JIeM B IIEPHOJ NPOMEKYTOYHOM aTTECTAUH

CrpyKTypa JUCUUIUIVHBL:

®opma 00ydeHus: — OUHasl.

KonuuecTBO 4acoB 1Mo BUAaM yueOHBIX
o 3aHITHN ¥ pabOTHI 00yJaIOIIerocs
HanmenoBanue paznena § z (DOPMHVHPOMG)KY_
Ne R —— 5 < ° o v . S TOYHOM aTTecTa-
S| 2| 2 |E|38|58]¢ i
<
1. | Beesenue B IPakTHKYM 3 - 8 - - 10 - YO-2, ITP-6
2. | IlogroroBska crateu 3 - 30 - - 15 - YO-2, I1P-6
3. | llogroToBka mpe3eHTanuu 3 - 30 - - 15 - YO-2, I1P-6
Hroro: - 68 - - 40 -

l. CTPYKTYPA U COAEPKAHUME JIABOPATOPHOI'O ITPAKTUKYMA

BBenenue B npakTukyMm (8 uac.)

Tema 1. BBenenue B u3nareabckylo cucremy LaTeX (2 yaca)

Kpartkas wuctopusi xkHuromeuaranus. Pazpabortka JI.9.KHyTomM wu3gaTenbCckoit
cuctemsl TeX. JI.Jlammnopt, pazpaboTka Habopa Makpopacmmpenuid LaTeX. TekcTs
(bU3MKO-MaTEMaTHUYECKOTO cofiep:kanust. Puznueckas v Jorudyeckas pa3MeTka TeKCTa.
Andasut. CriennanbHble CUMBOJIBL. OCHOBHBIE MPHUHIMIIBI, KOMAaH/bI, ACKIapaluu
LaTeXa. Habop Tekcra. Buasl u pazmeps! mpudToB. PyOpukarus tekcra. Cucku.
CtpykTypa BXOIHOTO (aiina.



Tema 2. [loaroroBka (pu3nKo-MaTeMATHYECKUX MyOInMKAIUIi (2 yaca)

Marematnueckue ¢popmyinsl B TeXe + LaTeXe. [Tpouenypst displaymath, math
u equation. Tlponemypa eqgnarray. Ilpomemypsr tabbing u tabular. ITnaBaromiue
oobekThl. [Iporemypa thebibliography. Ccpuiku Ha nuTepaTypHBIE HCTOUHUKH.

Tema 3. Mcniosib30BaHKMe NMPOIrPaMMBbI 1JIs1 CO3JAHHSA ABYX- U TPEXMEPHbIX
rpa¢gukoB gnuplot 1JIsi MOATrOTOBKH HWILTIOCTPAIMIi (2 yaca)

PactpoBas u BektopHas rpaduka. Pemakrop BekTopHOU rpaduku Inkscape.
['padprueckue npumutubsl. Kpubie besse. opmatel rpadguueckux Qaitnos. BeraBka
rpaguueckux 00beKkToB B JokymMeHT LaTeXa.

Tema 4. Ilpesentaunu B LaTeXe. @®@ynkumonupoBanue cucrembl TeX u
LaTeX (2 yaca)

[Taker beamer. [Ipumepsl npe3entanuil. Pa3peiBel cTpanull. MUHH-CTpaHULIBI.
[To3uunMOHMpPOBaHNE MUHU-CTPAHHII.

Bxoanble, BoixogHble U padoune ¢aiinbl. Konseitep LaTeXa. ITaker MiKTeX.
Oo6omouka TeXnicCenter.

JlaGopaTopHbie 3ansaTusi (60 yacos)

[IpakTrueckas yacth nucuuiuinabl «Cructema LaTeX» cocTouT B BBINIOJHEHUT
CTYAEHTAMU JBYX 3aJaHUI.



3aganue Nel. [ToaroroBka Hay4YHoii myoaukamun B Kiaacce article (30
YyacoB) (mpuMep 3aJ1aHus)

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



I7e s - WHBADHAHTHAA Macca Maphl HyKJIoHOB (s = P?); K, P - HadalbHBIH 1 KOHETHBIH
TOJTHBIE 4-UMIIYIbCHl TAphl HYKJIOHOB .
B dopmanusme BC S-marpuna g peaknun ¢oTopaspaia JeHTpoHa uMmeer Bus [1]:

Sg; =36 (P — K —q)e, / xpp(w) AP (u, k; P, K)x ¥ (k)d*ud*k, (2)

roe K, P - HadaJIbHBIN U KOHEUHBIH 4-UMIIYJIbCH Taphl HYKJIOHOB, ¢, €, - UMIY/IbC U BEKTOP
noJfpusanuy najawoiero gorora; A” - Tok Masznenscrama, X py, X% - ammuTyasl BC, koro-
pble OTMCHIBAIOT KOHETHOE U HATaJIbHOE COCTOAHME Taphl HyKIoHOB. AMmanTyasl BC saBucar
OT KBAHTOBBIX THCEN 8, A1, Az, P1, P2, 1, M| XapaKTepHUsyoIIUX COCTOSHNE CHILHOCBA3AHHON
cucTeMbl, rae § = P? - nEBapHaHTHAZ Macca, Ay, Ay - COUPAIbHOCTH HYKIIOHOB, p1, p1 - f-
cruHBI (BeJMYNHA, oTpelelisgeMas KaK 3HaK SHEPIUH JaHHOTO cocTodHud, p = +1), I u M
H30CIOMHBL U UX IPOEKIIUH.

2.2 Toknu

ITepBoHagaibHOE PacCMOTPEHHE 9TOIO IPOIecca MOXKHO IPOBOANTH B Hanbollee IPocTol Mofe-
nu [3], Korma BzauMmozelicTere (GOTOHA IPOUCXOAUT ¢ ONHUM U3 HYKJIOHOB. DTO TaK Ha3a€MOe
omHOdYacTHYHOe BammomeiicTeue (Puc. 1).

Puc. 1: OgsogacTudnbIil TOK

PazpuTuem Takoro momxona ABIfeTCA U3ydeHNe IBYXTaCTHIHBIX 3 PeKToB, TO ecTh yIeT
B3aHMOIeHcTBESA (POTOHA ¢ HEHYKJIOHHBIMHA CTeleHAME cBoGoIbI B mefirpore (Puc. 2).

Puc. 2: JIpyx49acTu4HbIf TOK



3 Brerunciienue ko3dgpunmenrta nepexojia B 6a3znuc cocros-
umii JMLS

3.1 DBaswuchel cocTosgamii

Brrancienne 65110 IpoBeIeHO HEIOCPEICT BEHHBIM IIepeMHOKeHIeM COCTOAHMM 13 6a31ca, II0c-
kux BoyiH n JM LS-6a3nca. Doy B3ATH clenyolue onpeaeneHus O COCTOAHUM:

1. Ilmockaga BomnHa:

p1Lp2 p1p2,— DT
\I'p/\l,\le, (x)AUp € XAXN XX XIMy» (3)
Le X1y - CHUpa/IbHAA 9aCTh OHOTO HYKJIOHA, X[ - H30CIMHOBAS HacTh, ugtP? - 9acTh,
COZle PKAITAd 3aBUCUMOCTD OT pP-CIIMHOR.

2. Cocroanne 6asnca JM LS omnpenensamnoch clemyomuM obpasoM

O Lo @B Y CIM sas 087 Ror (r) Yiae, ()X snas Xamr, (4)
M Mg

rne R,p(r) - paguambHas 9acTh, Yiar, (€,) - ceprdeckas rapMOHHKa, 33[Ia10Mast yI-
TIOBYIO 3aBHCHMOCTb, XsMs - CHMHOBAg 9acTh M X[pf- W3OCIHHOBasg 9acTh. B vf1#* co-
JIepKUTCS 3aBHCHMOCTD OT p-CIIAHA.

3.2 HszocrnuooBast 1 CIMHOBAas YacTH

Jlng BBIMUCIIEHNE U30CIUHOBON HacTH MOJIb3YEMCS YCJIOBUEM OPTOTOHAJIBHOCTH JJIA W30CIIH-
HOBBIX COCTOZHUIL:
X1MXIM; = OIrOn; M) (5)
CrumHOBas 9acTh BhI9HCAAETCA HGosee cnoxkHO. Jlemo B ToM, 9T0 [jist CIMHOBBIX COCTOSHUM
CIIpaBeJINBO TaKoe YKe COOTHOIeHWe OPTOTOHAJILHOCTU KaK M JIJIS M30CIMHOBBIX COCTOAHUIM
(5). OnmHaKo cnupasibHbIe COCTOAHNS X1\ OPHEHTHPOBAHBI IO HAIPAB/ICHIIO MMITYITHCA TaCTH-
OBl Py, & B COMHOBOM COCTOSHHHU Xg§)fy MOMEHT HMIY/bCa HPOKTHPYeTcda Ha och Z. Taxmm
06pazoM, 9T06bI BOCTIONB30BATHCS COOTHOIMeHEEM (5) HEOGXOIUMO MOBEPHYTH COCTOAHNE Xix
Tak, 9T06Bl OHO TMPOEKTHPOBAJIOCH HA 0chb /. Takoilt TOBOPOT OCYIIECTBIIAETCH ¢ TOMOIIHIO
D-byrknun Burrepa cienyommm o6 pazom:

1
Xix = Z Dr%rzg/\(wP)X%ms’ (6)

mg

rae wp- YIVIbl HallpaBJIEeHUA HUMITYJIbCa ﬁ
4 Kanaa peaknuu °S; — 1S
PaccmoTpuM KamHasl peakmun poTopasBajia JedTpoHa, B KOTOPOM NeATpoH B HAa9aJLHOM CO-

crogunu °S; paz6bupaerca oTOHOM Ha np-mapy B cocrognnn 'Sy, Brian B S-MaTprIly sToro
KaHaJIa MOXKHO TOJyIUTh U3 (6) MyTeM MOACTAHOBKH COOTBETCTBYIONIUX KBAHTOBBIX IHMCEIT:

13nece w famee moOZ CHMBOMaMH, 0DO3HATAIONIIMA HMITYIEC (P, k,...) MBI 6yZieM TOEEMATD MOZYIH COOT-
=
BETCTBYIOIIEX 3-BeKTOpoB: p = |7, k = |k, ...



Tabnuna 1: MaTpuunble 37eMeHTH PeHIOBCKOTO B3auMoelicTBud V', KHHETUIECKOH SHeprun
T u cpennero aaeproro noud O 1714 HENCKaKe HHBIX U NCKaKeHHbIX (DYHKINN OTHOCUTEILHOTO
JBUKeHNd.

ny, Tl,,/,l V,,y/ V,,,,f Tm// Tr/z// O,,,,/ O,,,,/
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
0521 11.9 | 2.77 || 0.02 | -1.9 || 0.04 | 1.35
02,2 -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

FP-K-q) [
Sy = P —K =0 [ pududiok®ak x

=12 V f9 +m 0
Ermrrm MM (g, — gn) < Pp|v/s'uou000010 + + > x
X < V/suqu00| Vool/skok00 >< +/skok1 M0110 + +|KM > . (7)

B dopuysie (7) cocTostHuS ONpeenaoTes KBAHTOBBIMA 9UC/IAMH, 3alACAHHBIME B popMe
< /spop I M LSIMpipsl... >.

TakuM 06pa3oM Mbl BBINHCAJIA BbIpasKeHWe JId BKJaJa B S-MaTpHIY OT KaHajla peak-
mgn 25y — 1Sy, ompenennnu Bce BXoAfIUe B Hero BelMIWHLI. MaTpUYHBIE 3/1eMeHTHI,
IpuBeIeHHbIe B TabJl.l, TaK:Ke IOKa3bIBAIOT, Y4TO OIeHKa KHHETHYecKol SHeprHH W 3HepIuu
B3aAMOJIeHiCTBHSA €O CpeJHAM IoJleM fAJipa NpHOJIU3ATEe/ILHO OJAHAKOBa [PH HCIOJIb30BaHAN
BOSMYIIEeHHBIX I HeBO3MYINeHHBIX AepHbIX (GyHKIAH. B To e BpeMsa MaTpH9HBIE 3JIeMeHTHI
JBYXYaCTHIHOTO B3aUMOZeHCTBUSA CHIbHO pasandaiorcd [4].

5 3akJiodyeHune

B nanHOU cTaThe 6BITIO MPOBENEHO MApIUaIbHOE PA3IoXKeHMe MJid S-MaTPUIbI peakiuu ¢dho-
TopaszBasa nefiTpora B dopmanuzme BC. Takke 6bI0 moNydeHo BbIpaleHne I BKJIAIa B
S-MaTpHIly 0T OTAeJIbHOTO MapIuajbHOTO KaHasa peakinu. B 9acTHOCTH, KaHaa, B KOTOPOM
HadaIbHBIM COCTOSHIEM elfTpoHa gBIdeTcsa S BOMHA, a KOHedHasd Np-Tapa HAXOIUTCH B CO-
crogann 'Sy. [lpu 5ToM 6LIT ompeeseH BAM BceX KoahdUIIeATOB I MATPAIHBIX 37IeMeHTOB
U TOJTy9eHO BhIpayKeHHe OoTOBOe i YMCIJIEHHOTO CHETa.

Cuncok nureparyphbl

[1] Kopuun A.1O., [le6exo 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) 472-433.
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3aganue Ne2. [loaroroBka nmpeseHTanum B Kiaacce beamer (30 yacoB)
(mpumep 3amaHus)

KBanToBas Teopu:d TEIlJIOEMKOCTU
niaeaJibHbIX MHOI'OATOMHBIX I'a30B

Yucno creneHeit ceoboabl oaHOW MONEKynbl S = 3n, FAE N — HYUCIO
aToMoB B Monekyne. OHu knaccunumpyroTcsi COrnacHo
s = 3 noctynaTtenbHbix + 3 BpawaTtenbHbix + (3n — 6) konebaTenbHbIx.

[Momumo NEPEYHUCNEHHDBIX, MOTYT NPOSABAATLCA CTENEHN CBO60,E|I:I, CBsi3aH-

Hble€ CO CTPYKTYPOIi aTOMOB (3/1EKTPOHHBIMU 0B0I04KaMM).
Pyuknusa [aMuabTOHA MHOTOATOMHOIO rasa

1 _ ) e #n) o g glr) | i) : 4y (i) _ Z h(m) = gz _ ( lm))l\' ;

_(in) = Kaxaas cTeneHb

= Zrot * Zuib * el -
sHepruii  {€,}5°

(tr)
(’ T
Rtr = § g7tr) G‘Xp( I(IT) Rrot = E age (rat) exp
n akTopamu Bbl-

(vib) (el)

e (vib) . — (el) €n O>KAEHMS OBHEli

Zoib = E g eXP( T > ,  Ze= E a5 exp( kT) P
n=0 {g’” }n:O -

i?ﬁin) =B Lo Fhag =
ceoboabl  xapakTe-

( ((rot) ) pU3YEeTCs  CMEKTPOM
Il

HOCTyHaTeJIbeIe CcTerieHun CBOﬁO,Z[bI! HJacTulia B IIpsAMOYTIOJIbHOM fIIUKEe

VpagHenue LLIpegunrepa ans 4actuupl, CBOOOAHO ABUXKYLLEACS B HEKO-

(n? +n} +n3)

Errin = — .
"M g 2 ansm=me=91-103kru L=1cm.

Taknm 0Bpa3oM, paccTosiHUE MEXAY YPOBHSIMU KBAHTOBOW YaCTULbl, ABVKYLLENCS B SLMKE

MaKpPOCKOMUYECKNX PAa3MEPOB, MCYE3aroLWe Masio N CNEKTP MOXET CHNTATLCA CI1/IOLLUHbLIM (Aaxe

6e3 npucrtasku "kBazn").

'L TOPOM ObbEME, NMEET BU
o hir (7)) = ey(7), FeV=L% 4@|;,=0
I E = L (32 452 4 p2) = — g2
. 7 rae raMuiabToHWaH hy,. = (p,: +05 -I-pz) = NS
£l 2m 2 2m
2 VpaBHEHNE PELIAEM METOLOM PA3AESIEHNS MEPEMEHHbIX:
1 d?yn 9 1 d*yo 9 1 d?ys 9
s ) = x) P ——=—k, ——=-k,, ——=-k;.
l/(’l’/ y: ) wl( ) 2( )1/3( ) 1/)1 de T ’(/)2 d.’Lz Yy 1{)3 d[bz z
paHnYHbIE YCIOBUA NPUBOAAT K AUCKPETHOCTU BOJAHOBOIO BEKTOPa k :
1;’)(77’)‘2 =0 = k,= %nl s oy = %nz, k, = %ng; H(F) = Asin FIZI'] sin 71’;12712 sin Wzgz,:;
f 2 2 2 Trzflz
Moactaenas () B ypaBHeHne, nonydum: € = = (k +h L) = 5 (n? +n3 +n3) .
R zr_nsz? ~ 1034 Tk ~ 10~ K
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Teopema o BkJIa/ie cTerneHu CBOOO/bI B TEILJIOEMKOCTDb
PaccmoTpum HekoTopyro cTeneHb CBOGOABI, SHEPreTUHECKUIA CMEKTP KOTOPOR ecTb {6,150,
1 BBIYUCAUM COOTBETCTBYIOLLYKO CTAaTUCTUYECKYHO CYMMY:

o
J _c T =T
Z g, 2 7Zgn(3 W = goe T + gie *¥T ... =
n=0
2, —go(z_# 14 ﬂ(z_ﬁ‘ ... ) = gorz_T({’ s Ae=e¢e1—e <L kT.
€ e 90
g OTO 03HAYAET, YTO CPeAHsAs 3Heprus npu Temnepatypax 1’ K T, = T‘
00In 2 5 0 €Q
1" e =kT?*— =kT?— (ln — i) =€ He 3aBUCUT OT TeMnepaTypbl
€t ‘ aT CTi LT RARIEEY

TO €CTb COOTBETCTBYIOLLAsi CTENEHb CBODOABI BK/IaJa B TEMI0EMKOCTL He gaer. BepoaTHocTb
HaXOXAEHUSI CUCTEMbI Ha MEPBOM BO3DY)XAEHHOM YPOBHE €| MpU 3TOM

g T
J—l(?_ it
go

~
~

—€ -1
€ 1€ kT ( € ) € €qg
wy = —g1e” T = A =~ i e kT [1 |- L e~ kT

4 g 90

_f0 G

z goe kT =1 qgie” kT “+... g0
9KCNOHEHUMaNbHO Mana. CucTema NpakTUYECKN C eAVHUYHOV BEPOSITHOCTLIO HAXOAUTCA B OC-
HOBHOM (HeBO3DYXAEHHOM) COCTOsiHUM. Takum obpa3oM, AAs KaxXAoW crenenn ceobogsl,
XapaKTepU3YIOLLEica CnekTpoM  {€,}°° ;, CyLLeCTBYeT XapaKTepucTU4eckas TemmepaTypa
T, = <5, HUXKe KOTOPOVi ee BKNaA B TENNO0EMKOCTb SKCMOHEHUMANbHO NajaeT.

3aaHus I CaMOCTOATEIbHON PadOThI

Tpebosanus: nepesl KaXIbIM MPaKTUYECKUM 3aHATHEM O0ydarolleMycs HeoO-

XO0ANMO U3YyUUTDH COOTBCTCTBYIOH_[I/Iﬁ TCOpCTPI‘l@CKI/Iﬁ MaTcpHrall.

Camocrostenbnas padora Nel. U3yuenue uznarenbekoi cucrembl LaTeXx

— HHCTAJUIAIUA U IPUHIHAIBI paﬁoTbl.

Il. YYEBHO-METOJNYECKOE OBECHEYEHUE CAMOCTOSTEJBHOM

CamocrosiTesibHast padora Ne2. [loaroroBka TeKcTa HAYYHOM CTATHH.

CamocrositenbHas padora Ne3. [loaroroBka npe3eHTanum.

PABOTBI OBYYAIOLHINXCA

VY4ebHo-MeToanuecKoe 00ecreyeHue CaMOCTOSATEIbHOM paboThl 00yUaroIuXCsl

110 JUCLUIUIMHE BKIIIOYAET B CeO04:

HJ'IaH-Fpa(l)I/IK BBINIOJIHEHUSI CaMOCTOSTEIbHOM pa6OTBI 10 AUCHUIIJIMHE, B TOM
YUCJIC TPUMCPHBIC HOPMBI BDCMCHH Ha BBIITOJIHCHUC 110 KAXKAOMY 3aIaHUIO,

TpeOOBaHMSI K TIPEACTABICHUIO U OPOPMIICHUIO PE3YIHTATOB CAMOCTOSTEILHOMN
paboThI;

KPpUTCPHUH OLICHKH BBIIIOJIHCHUS CaMOCTOSITEJIbHOM pa6OTBI.




ILinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHON padoThl 0 TUCHUILINHE

IMpumep-
Ne | Jlara/cpoxku BbI- | Bua camocrosite/ibHOM HbIE HOPMBI
u/n O HEHIsI paGoTE! BpeMeHM Ha ®opMa KOHTPOJISI
BBIIOJIHE-
HHE
1 1-3 Henensa ce- Nzyuenne n3narensckoir | 10 gacos YO-2
MecTpa cuctemsl LaTeX — un-
CTJUIALIUS ¥ TPUHIIUTIBI
paboTHI.
2 | 4-10 wenens ce- [ToxroroBka Texcra Hayd- | 15 yacoB YO-2, I1P-6
MecTpa HOW CTaThH.
3 | 11-17 wenens ce- IMomroroBka  mpe3enra- | 15 gacos YO-2, ITP-6
MecTpa WU,
Wroro: 40 gacoB

PexomMeHIal[UM 110 CAMOCTOSAITE/IbHOI padoTe CTYy1eHTOB

lInanuposanue u opeanuzayus epemeHu, 0meeo0eHHo20 Ha 8bINOIHEeHUe 3a0aHUll
CaMOCmMosmenbHoU pabomeol.

N3yuuB rpaduk BBIMOTHEHUSI CAMOCTOSTEIILHBIX pa0doOT, CIEAYeT MPABUIBHO €&
OpraHu30BaTh. PEKOMEHIyeTCSl U3YUUTh CTPYKTYPY KaXI0T0 3a/1aHHs, 0OpaTUTh BHU-
MaHHe Ha TpaduK BBITIOJHEHUS paboT, OTYETHOCTH MO KAXIAOMY 3aJJaHUIO MPEOCTaB-
JSIeTCS B MOCIEAHIO HEAEN0 CorlacHo rpaguky. OOpatuTh BHUMAHUE, YTO UTOTH
CaMOCTOSITENILHOM pabOThl BIMSIOT Ha OKOHYATENbHYIO OIIGHKY [0 HWTOTaMm
OCBOCHHMSI YUCOHOU JUCITUTIIIMHBEI.

Paboma c numepamypoii.

[Ipu BBITIOTHEHUH psiia 3a1aHuil TpeOyeTcsi paboTaTh ¢ TUTEpaTypoid. PekoMmeH-
JyeTCsl UCIOJIb30BaTh PAa3IMYHbIE BO3MOXKHOCTH PabOTHI C JHUTEpaTypoi: (POHIBI
Hay4yHo# onbsmorexku JIBOY (http://www.dvfu.ru/library/) u apyrux Beaymiux By30B
CTpPaHBI, a TAKKE TOCTYIMHBIX JIJIS UCIIOJIB30BAHUS HAYYHO-OMOIMOTECUHBIX CHCTEM.

B mporiecce BHIMOIHEHNS CAaMOCTOSITENTLHOM pabOTHl PEKOMEHTyeTCsl padoTaTh
CO CIIEAYIOLIMMH BUJAAMH U3JAHUM:

a) Hayunble wu3maHus, TmNpeaHA3HAUYCHHBIE JUISI HAydyHOM pabOThl W
coJiep Kalue TEOPETUYECKUEe, IKCIEPUMEHTAIbHBIE CBEACHHUS 00 HCCIeOBaHUSX.
Onu moryT myOnmKoBaThbes B (popMe: MOHOTpaduii, HAYYHBIX CTaTeH B JKypHaIax
WJIM B HAYYHBIX COOPHUKAX;

0) YueOHas uteparypa noapas3aeisieTcs Ha:

- yueOHbIe U31aHus (y4eOHUKH, yueOHbIe TOCOOUSI, TEKCTHI JIEKIIHH ), B KOTOPBIX
COJIEP>KUTCS] HanboJiee MOJTHOE CUCTEMHOE U3JI0KEHUE TUCHUTUIMHBI MIIH KAKOTO-TO €€
pasnena;
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- CIIPABOYHUKHM, CJIIOBAPU U SHUMKIONEINU — U3LAHUS, COACPKAIIUE KPATKHUE
CBEJEHUS HAYYHOTO WM MPUKIAJHOIO XapakTepa, HE NpeIHa3HAuYCHHbIC IS
CIUIOLIHOrO 4YTeHHs. X 1enb — BO3MOXHOCTh OBICTPOrO MOJIYYEHHS! CaMbIX OOLIUX
IIPEACTABICHAN O IIPEAMETE.

Cy1iecTBYyIOT ABa ME€TO/Aa pabOThl Ha/l HCTOUHUKAMHU:

— CIUIOIIHOE YTEHHE 00sI3aTENIbHO IIPU U3yUEHUH yueOHMKa, TJ1aB MOHOrpaduu
WIH CTaThH, TO €CTh TOTO, YTO UMEET yueOHOoe 3HaueHue. Kak npaBuio, 31ecs Tpedy-
€TCsl IMOBTOPHOE YTEHME, JJII TOro 4YToOBl MOHATH HamucaHHoe. CrapaiiTech npu
CIUIOLTHOM YTEHUH HE MPOIyCKaTh KOMMEHTAPUH, CHOCKH, CIIPABOYHBIE MATEpUAJIbL,
TaK KaK OHM IPEJHA3HAYEHBI JUIS MOSICHEHUM M MOMOIIM. AHAIU3UPYWUTE PUCYHKH
(kapThl, AUarpaMmel, rpadukm), cTapaiTech MOHATh, KAKWE TEHAECHIUU U 3aKOHOMED-
HOCTH OHHU OTPaKaroT;

— METOJ] BBIOOPOUYHOTO YTEHUS JONOJHAET CIUIOIIHOE YTEHUE; OH IPUMEHSETCS
JUISL IOMCKOB JIOTIOJTHUTEJIbHBIX, YTOUHSIOMIMX HEOOXOAUMBIX CBEJCHHUM B CIOBAPSX,
SHUUKIIONEANSX, UHBIX CIIPABOYHBIX U3/IaHUAX. DTOT METOJ KpaliHE BaXKE€H U1 ITIOBTO-
pPEHUS U3YUEHHOT'O U €r0 3aKpPEIJIEHUsI, 0COOEHHO MPHU MOATOTOBKE K 3a4ETy.

JIst Toro 4ToOBbl Ka) bl METOJl mpuHec Hanbonbiui 3¢ exT, HeoOXoAUMO
(UKCUpPOBATh BCE BaXKHbIE MOMEHTHI, CBSI3aHHBIE C MHTEpecytouel Bac TeMoi.

Te3nchl — 3T0 OCHOBHBIE ITOJIOKEHNS HAYYHOTO TPY/1a, CTAThH WIM JPYTrOro Impo-
U3BEJICHUS, a BO3MOXXHO, M YCTHOIO BBICTYIUIEHHS; OHM HeCyT B cele
Oonpmii 00beM MHGpOpPMAIMK, HEXenW IUiaH. [IpocThie TE3WChl JaKOHUYHBI IO
dbopMe; CI0KHBIE — TOMUMO TJIaBHOW aBTOPCKOM MBICIIH COJEpXkKaT KpaTKoe ee 000c-
HOBaHUE U J10Ka3aTeNbCTBA, MPUJIAIOIINE Te3rcaM 00Jiee BECOMbBI U yOeIUTEIbHBIM
xapakTtep. Te3uchl MPOYUTAHHOTO MO3BOJIAIOT TIIYO)KE PACKPBITH €ro COAECpPIKAHUE;
oOy4asiCh U3Jarath CyTh IPOUYUTAHHOTO B TE3UCHOU (POpME, BbI CYMEETE BBIIAEIATh U3
MHO>KECTBA MBICJIEH aBTOPOB CaMbl€ TJIABHBIE U [IEHHBIE U JIe1aTh 0000IEHUS.

KoHcnekT — 310 crnocod camMoCTOSITENIbHO M3JIOKUTh COACPKAHUE KHUTH WIH
CTaTbU B JIOTUYECKOW MOCJeI0BaTeIbHOCTH. KOHCTIEKTHPYST KaKOW-THOO MCTOYHUK,
HAJ0 CTPEMUTHCS K TOMY, UTOObI HEMHOTMMH CJIOBaMH CKa3aThb 0 MHOroM. B Tekcrte
KOHCIIEKTa JKeJIaTeIbHO TOMECTUTh HE TOJIBKO BBHIBOBI HIIM TIOJIOKEHHSI, HO U UX ap-
I'YMEHTHUPOBAHHbBIE 1I0KA3aTENbCTBA ((PaKThI, HUPPHI, IUTATHI).

[lucaTh KOHCHIEKT MOKHO M MO Mepe M3y4eHHs] MPOU3BEACHHS, HAIpPUMED,
ecJIM MpopadaThIBAETCsi MOHOTpadus U HECKOJIBKO JKYPHAIBHBIX CTATEH.

CocraBisis T€3UCHl MM KOHCIIEKT, BCEr/a JelaiTe CChUIKM Ha CTPaHHULIBI, C
KOTOPBIX BBl B3sUIM KOHCHEKTHUPYEMOE MOJIOKEHUE WM (akT, — 3TO MOMOXKET BaM
COKpaTUTh BpeMs Ha MOMCK HY>KHOTO MeCTa B KHHUI€, €CJIM BO3HUKAET MOTPEOHOCTH
riny0xe pa3o0paTbCsi € U3JaraéMbIM BOIPOCOM WM YTO-TO YTOYHHUTH IIpU
HaIMCaHUM [MMCbMEHHBIX padoT.
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MeTozmquKne PEKOMEHIANUNA IO BbINNOJHCHHUIO 3auaHm“1 JJIA CaMOCTOA-
TeJIbHOM paﬁoTbI U KPUTECPHUH OLICHKU.

CamocmoamenvHas paboma Nel. Ot oOyuaroierocst Tpedyercs:
1. Hucrammupoats cuctemy MiKTeX u apyrue HeoOX0AUMBbIE IIPOrpaMMHBIC I1a-
KETHI.
2. 3HaTh IPUHIIUIBI paOOTHI U3aTEIBLCKOM cucTeMbl LaTeX u ocCHOBHBIE KOMaH/IbI.

Camocmosmenvras paboma Ne2. Ot oOyuaromierocst Tpedyercs:
1. 3HaTh NpUHIUIIBI paOOTHI U3AATEIBCKOM cucTeMbl LaTeX u 0oCHOBHBIE KOMaH/IbI.
2. 3HaThb CIOCOOBI U MpaBuUIia MOJATOTOBKH HAYUHBIX CTaTeH.

CamocmoamenvHas paboma Ne3. Ot oOyuaroierocst Tpedyercs:
1. 3HaTh NPUHIUIIEI paOOTHI U3AATEIBCKOM cucTeMbl LaTeX u 0CHOBHBIE KOMaH/IbI.
2. 3HaTh COCOOBI M MPABHJIA MMOATOTOBKH MPE3CHTAINI PE3yJIbTaTOB HAYIHBIX pa-
0OT.

Kpumepuu oyenxu.

Ouenka TpebdoBanusi

«aumemnoy CTyneHT BiaieeT HaBbIKAMH CAMOCTOATEIbHOM pabOThl MO TEME 3aHSTHS;
METOdAaMU aHaJIn3a TeOpCTI/I‘ICCKI/IX I/I/ NN HpaKTI/IquKI/IX ACIICKTOB pemae-
Moit 3amaun. CTyneHT ymeeT 0000maTh pakTHUeCcKuii MaTepua, AenaTh ca-
MOCTOSITCIIBHBIC BBIBOJEI. PCIHGHI/IG 3a4a4YU BBIIIOJIHSICTCA HpI/I MHUHHUMAJIb-
HOM OMOIIM TPENO1aBaATEIIs.

«He 3aumeno» | CTyJIEHT HE BJIaJIe€T HABBIKAMH CaAMOCTOATEILHON pabOThI MO TeME 3aHs-
TSI, HE BJIAJICET METOJaMH aHalu3a TEOPETUUYECKUX W/WIH MPAKTUIECKUX
acmekToB pemaeMoi 3amaun. CTyIeHT He yMeeT 0000marh (hakTHIeCKuit
Marepua, JAejlaTb CaMOCTOSITEeNIbHbIE BbIBOIBI. Pelienne 3a1auu BIMOIHS-
€TCsA TOJIBKO HpI/I 3H3'—II/IT€J'H>HOI7[ IIOMOIIIN npenoaaBaTenﬂ.
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111. KOHTPOJIb JOCTUKEHUS LEJIEN KYPCA

Ne | Konrposmpye- | Kox maaukartopa no-
n/n Mbl€ MOIYJIN/ | CTHKEHHSI KOMIIETEH- Pe3yabTaThl 00yueHHs Ouenounie cpencrsa —
pasebl / - HaMMeHOBaHHE
TeMbI TUCIH- . MPOMEKYTOY
TUTHHBI Texylunn Hasi
KOHTPOJb
aTTecTaIus
1 Paznen 1. Be- YK-1.2 Bribupaer co- 3HaeT: UCTOPUIO U OCHOBHBIE
JIeHHE B IIPAK- BpPEMEHHBIE TEXHHUYC- TIOHSATHS TTOJIUTpaHH; VO-2
THKYM. CKHE W IPOTPaMMHBIC HCTOPUIO BOSHI/IKHO]\B’CH.I./IH cH-
CpeICTBa M METOIBI CTEM KOMIBIOTEPHOHN BEPCTKH.
IOMCKa, 0000IIEHNS, VYMeeT: UCII0IB30BaTh ITAKET
00paboTKH 1 mepe- BekTOopHOH rpaduxu Inkscape VO-2
Jagu nHQOpMAaIH JUTS IOJTOTOBKHU TpapuIecKix
MIPU CO3JIaHHH JIOKY- WJUTIOCTPAITH.
MCHTOB pa3jIM4YHbIX Brnaneer: HaualbHBIMU HaBBI-
THUIIOB, COBPEMEHHBIE KaMH paboThI ¢ U3JATENbCKON
NIpOTpaMMHBIE Cpea- cucremoit LaTeX.
CTBa CO3JIaHUs U pe-
JAKTHPOBAHUS TOKY- yo-2
MEHTOB, CTPaHUI] caii-
TOB, 0a3 JaHHBIX.
2 Paznen II. [Ton- | YK-4.4 Ymenue co- 3HaeT: OCHOBHEIC TPEOOBAHMS K
FOTOBKA CTa- CTaBIIATH U IPE/ICTaB- MOJTOTOBKE HAYYHBIX ITyOJIHKAa- [IP-6
TBIL. JIATh B TUCBMCHHOMN IIUH; BO3MOXKHOCTH HU3J1aTEITb-
(dbopme B COOTBET- ckoii cucremsl LaTeX.
CTBUU C TpeOOBaHU- ‘YMeeT: uCoab30BaTh CHCTEMY
AMH K 0(OpMIICHUIO KoMIIbrOTepHOU BEPCcTKU LaTeX IP-6 [ToAroTOBKA
O(UIUATBHO-JETIOBBIE | s MOATOTOBKU HAYYHBIX IMy0- CTATBH
U aKaIEMUYECKUE TEK- JIUKAIA;. '
CTBhI HAa PYCCKOM Brnaneer: HauaibHBIMU HaBBI-
sI3bIKE: pedepar, aH- KaM# paboThI C U3AATETBCKON
HOTAIIUIO, CCe, Pe- cuctemoii LaTeX. I1P-6
310Me, 3asBJICHHE, JIc-
JIOBOE MTUCHMO.
3 Pazmen III. [Ton- | MK-3.1 [Ipumensier 3HaeT: OCHOBHBIC TPEOOBaHUS K
TOTOBKA MPE3CH- | COBPEMEHHBIC HH(POP- MPe3CHTAIUAM Hay9YHBIX padoT; [IP-6
Taluu. MaIlMOHHBIE TEXHOJIO- BO3MOXKHOCTH M3/1aTEJIbCKOM CH-
TUU U TIPOTPAMMHBIE cremsel LaTeX.
CpeJICTBA TIPHU pelle- ‘YMeeT: uCoab30BaTh CHCTEMY
HHUH Hay4YHO-HMCCIIENO- KoMIIbIOTepHOU BEpCcTKHU LaTeX IP-6 IMoaroToeka
BaTEJIbCKUX 3a]1a4. JUTS IOJTOTOBKY HAYYHBIX ITy0- e —
JIUKAIHH.
Bnaneer: TexHoJioruei UCIoIb-
30BaHMS COBPEMEHHBIX W3/1a-
TEJIbCKUX CHCTEM JJISl TIOJIrO- I1P-6
TOBKH HayYHBIX ITyOJIMKAUH 1
UX Ope3eHTalui.

Tumnosbie KOHTPOJIBHBIC 3aJJaHKusA, MCTOIUYCCKHUC MAaTCpHUaAJIbl, OIIPCACIIAIOIINC

MpOIEAYPHI OLICHUBAHUS 3HAHUM, YMEHUN U HABBIKOB U (MJIA) ONBITA IESITEIHLHOCTH, a

TaK)Ke KaueCTBEHHBIE KPUTEPUH OLIEHUBAHUS, KOTOPbIE OMUCHIBAIOT YPOBEHb CPOPMHU-

POBAaHHOCTH KOMIIETEHIIMI, MpeacTaBiaeHsbl B pazaene VII.
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IV. CHUCOK YUYEBHOM JIUTEPATYPbI U UH®OPMAILIMOHHO-METO-
JAUYECKOE OBECHHEYEHUME JUCIHUITJIMHbI

OcHoBHasl iuTEpaTypa

1. Poxenko A.U. MckycctBo BEpcTku B LaTeX’e. - HoBocubupck: M3n. UBMuMI!
CO PAH, 2005. — 398 c.
https://www.twirpx.com/file/1124041/

2. XunkoB A.A. UnTepaktuBHble pe3eHTanuu B cuctemMe LATEX: Yue6Ho-MeTo-
nuyeckoe mocodue. — Huxuuii Hosropoa: M3a-Bo Hukeropoickoro roc-yHuBepCUTeTA,
2010. —41 c.
http://window.edu.ru/resource/040/74040

3. MHcnonb3oBanue maketoB Maple, Mathcad u Latex 2¢ npu pemiennn maTeMaTu-
YECKHX 3a/1a4 ¥ TOJATOTOBKE MaTEMAaTUUECKUX M €CTECTBEHHO-HAayYHbIX TeKCTOB. MHDOp-
MallMOHHBIE TEXHOJIOTHH B MaTeMaTHKe: yueOHoe nocooue 115 By30B / FO. FO. TapaceBuu.
Mockaa : URSS : [JIubpokom] , [2012]. 131 c.
http://lib.dvfu.ru:8080/1lib/item?id=chamo:786794&theme=FE

F'U

4. lnensaiic A.b. A3s1 GNUPLOTa. Yuebnoe mocodue. — CIIOI'Y, 2016. — 59 c.

http://www.astro.spbu.ru/sites/default/files/gnuazu6.pdf

JlonoJiHMTEIbHASA JTUTEpPaTypa
(neuammote u snexmponnsle uz0amnus)

1. HaGop u Bepctka B cucteMe Latex / C.M. JIbBoBckuit. 3-€ uz., ucmp. u aom. M.
: I3patensctBo MITHMO , 2003. 448 c.
http://lib.dvfu.ru:8080/1ib/item?id=chamo:393632&theme=FEFU
http://window.edu.ru/resource/988/23988

2. WMznarenwsckas cucrema LATEX : V4e6. mocobue njis MmeteMm. crell. By30B / Cte-
nanoBa E.H. Ilerpo3aBoa. roc. yu-T. [leTpo3aBoack : M3a-so III'Y , 1999. 155c¢.
http://lib.dvfu.ru:8080/1lib/item?id=chamo:360175&theme=FE

FU

3. Hudopmanumonnsie Texnosnoruu B matematuke / 0. FO. TapaceBuy. Mockaa :
Comnon-IIpecc , 2003. 143 c.
http://lib.dvfu.ru:8080/1ib/item?id=chamo:3895&theme=FEFU

4. Ma3zaneukas A.JI., Mopozos [I.K., [Tapxomenko [I.K. N3gatenbckas cucrema
LaTeX 2e: YuebHoe nmocobue. - Spocnasinb: SApoca. roc. yu-T, 1999. - 60 c.
http://window.edu.ru/resource/288/65288

17
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Ilepeuensb pecypcos
HH(GOPMALIMOHHO-TEJIeKOMMYHHKAIIMOHHOM ceTu «HTEpHET»

1. https://www.youtube.com/watch?v=2pX437474Sp8 — MikTex 2.9
& Texnic center installation

2. https://www.youtube.com/watch?v=eUtDCTPPnpk&list=PLao
vbvsFu8itVamw7JeJICMtf gpWVJIFp — Popular LaTeX & TeXnicCenter
videos

3. https://www.youtube.com/watch?v=RZV34pV11P8 — inkscape

YPOKHU

HepequL I/IH(l)OpMal_[I/IOHHI)IX TEXHOJIOTUI " nporpaMmmMHoOIo od0ecrneueHus

BhImonHeHHe KOMITBIOTEPHOTO MPAKTHKYMa MPEAINoIIaraeT UCIOIb30BaHuE U
OCBOEHUE CIIEAYIONIETO CBOOOHOTO MPOTPAMMHOTO 00ECIICUCHHMS:

1. xommekc mporpamm s peanusannn TeXa u LaTeXa mist Windows MiKTeX
Complite MiKTeX (http://miktex.org/);

2. obomnouky st padotel ¢ MiKTeXom TeXnicCenter
(http://www.texniccenter.org/);

3. uHTepnpeTarop sA3bika PostScript Ghostscript
(http://www.ghostscript.com/) u nporpaMmy npocMoTpa GpaiiioB .ps
GSview (http://pages.cs.wisc.edu/ghost/ gsview/);

4. nporpammy npocmotpa (aiiios .pdf Adobe Reader
(http://www.adobe.com/);

5. rpaduueckuii BekTOpHBIH penakrop Inkscape
(http://www.inkscape.orq);

6. mporpamMma aJis CO3MaHus ABYX- U TpEXMEpHbIX rpadukos gnuplot
(http://www.gnuplot.info/).

V. METOANYECKHUE YKA3AHUS 110 OCBOEHHNIO JTUCIHTUITJIMHBI

IlnanupoBaHue M OpraHu3anus BPpeMEHHU, OTBEJICHHOI0 HA U3YyYeHHe JHC-
HMILTHHBI. [[pUCTynIUTh K OCBOCHHIO AUCHUILIMHEI CIENYET HE3AMEUIUTENBHO B Ca-
MOM Hauajie yueOHOro ceMecTpa. PekoMeH1yeTcst U3y4nuTh CTPYKTYPY U OCHOBHBIE I10-
noxeHus: Paboueit mporpammsl AucuumiInHbl. OOpaTUTh BHUMaHHE, YTO KPOME ayIu-
TOPHOU pabOTHI (JEKIUHU, MPAKTUUECKUE 3aHATHSI ) TUIAHUPYETCS CAMOCTOSTEbHAs pa-

60Ta, HUTOru KOTOpOﬁ BJIMAKOT Ha OKOHYATCJIBHYIO OLCHKY II0 HTOraM OCBOCHUA
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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=RZV34pVllP8
http://miktex.org/
http://www.texniccenter.org/
http://www.ghostscript.com/
http://www.adobe.com/
http://www.inkscape.org/

y4eOHOW AUCIUILTNHBL. Bee 3amanns (ayIuTOpHBIE M CaMOCTOSTENBHBIE) HE0OOX0IUMO
BBITIOJTHATH U TIPEAOCTABIIATH Ha OIIEHKY B COOTBETCTBHH C TPaUKOM.

B mporecce nzydeHus maTepraioB yaeOHOTO Kypca MpejIararoTcs CIemIyo-
e GopMbI paboT: YTCHHE JICKITUN, MPAKTUUCCKUE 3aHSITHS, 3aJIaHUS 11T CaMOCTOSI-
TeJLHOU PadOTHI.

Jlexyuonnvie 3anuamuss OPUSHTHPOBAHBI HA OCBEIICHUE BBOJHBIX TEM B KaXK-
JIBIA pa3ieNt Kypca U Mpu3BaHbl OPUCHTHPOBATH CTYJCHTOB B TPEIaracMOM MaTepH-
aJjie, 3aJI0’KUTh HAyYHBbIC U METOJIOJIOTHYECKHUE OCHOBHI IS JAIBHEUIIEH CaMOCTOsI-
TEJILHOW padOTHI CTYICHTOB.

Jlabopamophvie 3anamus aKIEHTUPOBAHBI Ha HanOoJIee MPUHITUITHATBHBIX U
POOJIEMHBIX BOIPOCAaX Kypca U MPU3BaHbI CTUMYJIMPOBATh BRIPAOOTKY MPAKTHUECKUX
YMEHUH U HABBIKOB PEIICHUS 3a/1a4.

Oco60 3HaunMoM aJisi MpodeCcCUOHATBHONW MOJATOTOBKH CTYJICHTOB SIBJISIETCS
camocmoamenvHas paboma 1o Kypcy. B xozne »Toit paboThl CTyACHTHI OTOUPAIOT He-
00XOJIMMBIN MaTepuana Mo MU3y4aeMOMY BOIIPOCY M aHAIM3UPYIOT ero. CTyaeHTam
HEO0OXOMMO 03HAKOMHUTHCSI C OCHOBHBIMH MCTOYHUKAMH, 0€3 KOTOPHIX HEBO3MOKHO
TIOJTHOIIEHHOE TIOHUMAaHHE MPOOJIeMaTHKH Kypca.

Pabora c imreparypoii. PekomeH1yeTcst HCnoyib30BaTh pa3IndHbIE BO3MOKHO-
CTH paboThI ¢ IuTepaTypoil: GoHasl HayyHOU Oubroreku JIBDY wu s1meKTpoHHBIE
oubmmorexu (http://www.dvfu.ru/library/), a Taxke ZOCTYIHBIE AJIS UCIIOJb30BaHUS

Jpyrue HAy4YHO-OUOIMOTEUHBIE CUCTEMBI.

IMoaroroBka k 3auéry. K cnaue sk3aMeHa JOMyCKalOTCS 00ydaroluecs, BbI-
MOJIHUBIIME BCE 3aJaHusl (MPAKTUYECKUE, CAMOCTOSITEIbHBIE), MPEIyCMOTPEHHBIE
y4eOHOM MpOorpaMMOil JUCHUIIIMHBI, IOCETUBIINE HE MeHee 85% ayIUTOPHBIX 3aHs-
THH.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE AUCHUIIJIMHBI

HCpG‘ICHB MAaTCPUAIIBHO-TCXHUYCCKOTO MW  IIPOrpaMMHOI0 oOecrieyeHus

JTVCHUIUIMHBI IPUBEICH B TAOJIHIIE.
MarepuajibHO-TeXHHUYECKOE U POrpaMMHoe odecreyeHue TUCIUIIHHbI

OcCHaIIEHHOCTD CTIeUAIb- [Tepeyens NULIEH3MOHHOTO IPOTPAMM-
HanmenoBanue crienmaibHBIX .
N o HBIX IIOMELIEHUN U NTOMEILIE- HOT'O 00eCIIeYeHUSI.
MOMEIIEHUHN U TTIOMELCHUN . N
. HUU JUISI CAMOCTOSATEIIBHON PexBU3UTHI MOATBEPHKIAIOIIETO JOKY-
JUTSL CAMOCTOSITEITbHON pabOThI
paboThI MEHTa
690922, TTpumopcKuii Kpai, T. [TomelieHne yKOMIIJIEKTOBAaHO
BrnaaguBoctok, octpoB Pycckuid, CTIEITHATU3UPOBAHHON YUeOHOI

JIuiieH3MOHHOE U CBOOOTHOE MTPOTrpaMM-

nonyoc;‘:}l);): ijgnzg;;gt Eocenox MeOeIbIo (noc;g)oqﬂmx MecT— | o6ecneuenme — MS PowerPoint 2007,
YueOHas ayauTOpus Ui IpoBe- O6opynoBanue: MiKTeX u Acrobat Reader XI.
JIEHUS 3aHATUH JIEKIIMOHHOTO KK-manens 47", Full HD, LG
TUIA, TPYNHOBBIX U M4716 CCBA — 1 wr.
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http://www.dvfu.ru/library/

WHJMBHYaJIbHBIX KOHCYJIbTa- Jocka ayauropHas.
LU, TEKyIIero KOHTPOJIs U Ipo-
MEXYTOYHOM aTTecTaluu

O6opynoBaHue:
Mono6nok Lenovo C360G-
i34164G500UDK — 15 mir.

WHTerpupoBaHHbI CEHCOPHBIN JInueH3MOHHOE U CBOOOTHOE ITPOTpamMM-
mucruteit Polymedia FlipBox - | Hoe oGecnieuenne — MS PowerPoint 2007,
1 mT. MiKTeX u Acrobat Reader XI.
Konup-npunrep-uBeTHON CKa-
Hep B ¢ 4 motkamu Xerox Work-
Centre 5330 (WC5330C — 1
IIT.)

690922, IIpumopckuii kpaii,
r.BnanuBocTok, octpoB Pycckuii,
noxyoctpoB CanepHsli, TOCEIOK

Asike, 10, kopr. A (JIut. IT),

Orax 10, ka6.A1017.
AynuTopus I CAMOCTOSITEIb-
HOM pabOTHI

B nemsx obecnieueHusi cienuaibHBIX YCIOBH OOy4eHHs] MHBAJIUAOB M JIMIL C
OrpaHU4YEHHBIMUA BO3MOKHOCTSIMU 310p0OBbsi B IBDY Bce 31aHus1 000py10BaHbI MaH-
Jycamu, TUPTamMu, IOIbEMHUKAMU, CIIEHUATU3UPOBAHHBIMU MECTAMU, OCHAILICHHBIMH
TyaJIeTHBIMA KOMHATaMH, TaOJu4YKaMud HWH(OPMALMOHHO-HABUTAIIMOHHOW TMOJ-
JEPIKKH.

Vil. ®OHAbI ONEHOYHbBIX CPEACTB

Jns auctuniauibl «CUCTEMBbI MOATOTOBKM HaydHbIX nyOnukanuii LaTeX u
gnuploty ucnone3yroTes CleayroIIHe OIICHOYHBIC CPECTRA:

Y cTHBIN onpoc:

1. KomnokBuym (YO-2)

[TucbmeHHbIC PAOOTHI:

1. JTaboparopnas padota (ITP-6)

KosnoxkBuym

CpencTBo KOHTPOJISI yCBOSHUS YUeOHOTO MaTepuralia TeMbl, pa3jiesia Wi pas3je-
JIOB TUCIUILIMHBI, OPraHU30BaHHOE KaK y4eOHOE 3aHSATHE B BUJI€ COOECEI0OBaHMUSI Mpe-
MO/TaBATENS ¢ 00YUYAIOIUMHUCS.

JlaGopaTopHnas paGora

CpencTBo MPOBEPKU YMEHHM MPUMEHSTH TTOJTyYCHHBIC 3HAHUS TSl PEIIICHUS 3a-
Jla4 OTPEIeICHHOTO TUTIA TI0 TEME WJTH pa3ieny.

MeToauvecKkue peKoOMEeHIAUN, ONpeae/siionue nMpoueaypbl OleHUBAHUS

pe3yabTaTOB OCBOCHUA TUCIHUIIJINHDBI

OueHoYHbIEe CpeCTBA ISl IPOMEKYTOYHOM aTTeCTALUN
[IpomexxyTouHast arrecTanus CTYyACHTOB MO AUCHUIUIMHE «CHCTEMBI MOIrO-
TOBKM Hay4yHbIX nmyOnukanuii LaTeX u gnuplot» mpoBoAUTCS B COOTBETCTBHUHM C JIO-
KaIbHBIMH HOpMaTUBHBIMH akTamu JIBDY wu sBusercs oOs3arenbHou. PDopma
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OTYETHOCTH TI0 JUCHUIUIUHE — 3a4eT (3-i, OCCHHUH cemMecTp). 3a4eT Mo JUCHUIUIUHE
BKJIIOYAET BBIIOJHEHUE JIBYX 3a/IaHUI.

Kpurtepuu BoicTaB/IeHHS OLIEHKHU CTYIEHTY Ha 3a4eTe
K 3auery pomyckaroTcsi oOyuaromiuecs, BBIIOJHUBIIKE MPOrpaMMy OOydYeHUSs
M0 TUCUHUILIMHE, TPOIIEAIINE BCE ATANbl TEKYIEH aTTeCTaIlUH.

Onenka TpeGoBanus Kk cpOpMUPOBAHHBIM KOMIIETEHUMAM
CTyeHT BBINOIHUI TaOOpaTOpHbIE pabOTHI B MOJIHOM 00bEME C UC-
«324YTEHO» M0JIb30BaHuEM (P (PEKTUBHBIX CPE/ICTB, TPABUILHO CAMOCTOSATEIBHO

OTIpeNeNU 1eNIb pabOThl; CAMOCTOSATENILHO, PAIlHOHAILHO BBIOpA
HE0OXO0IMMBIC MPOTPAMMHBIE CPEICTBA. [ pAMOTHO W JIOTUYHO OITH-
caH xoJ paboTsl (B koMMeHTapusx). Pabota cooTBeTcTBYyeT Tpebo-
BaHUSM U BBINIOJTHCHA B CPOK.

«He 32YTEeHO» JlabopatopHbie pabOThI HE BBIIIOJIHEHBI.

OHCHOquIe cpeacrea Jisd Telcymeii arrecranmmun

Teky1as aTTecTanus CTyICHTOB 110 TUCIUTIIIMHE TPOBOJUTCS B COOTBETCTBUH C
JIOKaJIbHBIMH HOpMATUBHBIMU akTaMu [IBDY u siBnseTcs 00s3aTenbHOM.

Tekymias arrecranusi mpoBOAUTCS B POpME KOHTPOIBHBIX MEPOIIPUATUH (coOe-
CEeI0BaHMsI, MPAKTUYECKUX PabOT) MO OLIEHUBAHUIO (PaKTHUECKUX PE3yJIbTaTOB 00yYe-
HUS CTYJICHTOB U OCYIIECTBIISETCS BEIYIIINM MPEIOTaBATEIICM.

OObeKTaMU OIICHUBAHUS BBICTYITAIOT:

— y4ueOHas TUCIUIUIMHA (AKTUBHOCTD HA 3aHATHSIX, CBOCBPEMEHHOCTD BBITTOTHE-
HUS PA3JIMYHBIX BUJIOB 33/IaHUI, TTOCEIIAeMOCTh BCEX BUIOB 3aHATUI MO aTTECTyEMOM
JTUACIUTIIIMHE);

— CTEIEeHb YCBOCHUS TEOPETUUCCKUX 3HAHUN;

— YpOBEHb OBJIAJICHUS MPAKTUYECKUMH YMEHUSIMH U HaBBIKAMH IO BCEM BHJIaM
y4eOHOH padoThI;

— pe3yJIbTaThl CAMOCTOSITEILHON paOOTHI.

CocraBnsieTcss KaJCHIAPHBIN TJIaH KOHTPOJBHBIX MEPOIPHUATHHA TIO JIHCIIH-
mrHe. OIeHKa MOCEIIaeMOCTH, aKTUBHOCTH OOYYaIOIINXCsl Ha 3aHITHSIX, CBOCBpE-
MEHHOCTH BBITIOJIHCHUSI PA3IMYHbBIX BUIOB 3aJlaHUl BEAETCS HA OCHOBE KypHasa, KO-
TOPBIN BEET MpernoaBaTesb B TEUCHHE YIEOHOTO ceMecTpa.
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