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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapel DOu3uKu

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u oJgo0opena s peanusaruu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu Kadeapslr DOHU3UKU

[Iporokom ot 20 . Ne
3aB. kadeapoii M.b. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena uist peanm3anuu B 2026 - 2027
y4eOHOM roy Ha 3acenanuu Kadeapelr DOu3uKu

IIporokomor 20 . Ne
3aB. kadeapoii M.b. Apkynuc




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lonydyenne 3HaHMH O MNPUHIUIAX W METOJAX TMPAKTUYECKOro pelIeHus 3ajaad,
OTHOCSIIIMXCSL K Pa3IMYHBIM pasfienaM (pU3UKU U crocobaMu WX ONTUMAIBHON peanu3aluu Ha
kommbiorepe. IloaroroBka cTyneHTOB K JalibHEHIIEH CaMOCTOATENbHOW pabore B 00JacTH
MOJICTTPOBAHUS (PU3UIECKHX 33124 C MPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOTHH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuunnuaa MaremaTuueckoe MOJeIUpOBaHue (PU3MUECKUX MPOIIECCOB BXOIUT B YacTh
y4eOHOTO 1m1aHa (popMupyeMyro ydacCTHUKaMu 00pa3oBaTeIbHBIX OTHOIIEHUI 00pa30oBaTeIbHOM
IPOrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBI  HEOOXOOMMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B Pe3YJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

OnemeHTapHast pU3MKa

OcHOBBI (PU3NYECKOTO IKCIEPUMEHTA U METPOJIOTUU

HNudopmartuka

Huddepenunanbabie ypaBHEHUS

BoruncnurensHas ¢pusnka

O6mas pusuka

OO0muit pu3nvecKuil IPaKTUKYM

Meroapl MaTeMaTHYECKON (PU3UKHU

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TPAKTHK:

[IpoekTHas AeITETLHOCTD

[Tpou3BoaCTBEHHAS - MPAKTUKA MO MOJYYCHHUIO MPOPECCHOHATBHBIX YMEHHH M OIIBITA
npodeccuoHaNbHOM AeSITETbHOCTH

[InanupoBaHue HKcriepruMenTa 1 00padoTka JaHHBIX Ha DBM

MopenupoBaHue POLIECCOB MEPEHOCA B KOHICHCHUPOBAHHBIX Cpeiax

ITonroToBka K Mporueaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

[Tpon3BoCcTBEHHAS — IPEAUIIIIOMHAs IPAKTHUKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbTare ocBOeHHMs AUCHUILIUHBI (MOAynsa) «MaTemMaTnyeckoe MOJeNUpOBaHHE
(Gu3HYECKUX MIPOLECCOB) 00yYaroMMiCs JOIKEH 00J1ajaTh CIEIYIOIIUMUA KOMIETEHIIUAMU:

KO)I HHJAUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[IK-2 CrnocobGeH TUIaHUpPOBaTh M MPOBOJUTH OKCIEPUMEHTalIbHBIE W TEOPETUYECKHE
HCCIIEAOBAHUS IIPOLIECCOB U SIBJICHUH B (PU3MKE KOHJICHCUPOBAHHOTO COCTOSHHS

[K-2.1 ITpoBomut pabGoThl Mo 00pabOoTKE W aHaNM3y HAay4YHO-TEXHUYECKOH
uHboOpMallUM W  PE3YyNbTATOB MCCIENOBaHUN B 00NacTH  (UUKU
KOHJICHCUPOBAHHOTO COCTOSIHUS

[1K-2.2 [TpoBOIUT 3KCHEPUMEHTHl U OGOPMIIET pPEe3yJIbTaThl HCCIEAOBAaHUNA B
o01acT GU3MKH KOHJACHCHUPOBAHHOIO COCTOSIHUS
[1K-2.3 ['oToBUT »rnEeMEHTBHI JOKYMEHTAllMM, IIPOEKTOB IUIAHOB M IPOTPaMM

MPOBEJICHUSI OTAENBHBIX STANlOB AKCIEPUMEHTAIbHBIX paboT B oOmactu
(bU3UKH KOHIEHCUPOBAHHOT'O COCTOSIHHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTakTHas padora — 70,3 akaj. 4acoB:

— aynuTopHas — 38 akaJ. 4acoB;

— BHeayiuTopHas — 32,3 aKaJl. 4acos;

— caMOCTOsITeIbHAs paboTa — 2 aKa/I. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas ) =
o | ouTakTHas pabota E 3 dopma TEKyIIEro
=
N B aKaj. yacax o Bu KOHTPOJISt
Pasnen/ Tema 3 (B axaz. vacax) g2 A . P Kon
S 3 ©| camMocTOsATENBHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI 3 [ . | xommereHK
3 o & padoThI MIPOMEKYTOYHOM
n1a6. | mpaxr. | € &
Tex. - | IPAKT. | = g aTTeCTALUH
3aH. 3aH. |O &
1. JTuckpeTHbIe MOJIENH TBEPIOTO
Tena
CamocrosTenbHOe
n3ydeHue
JIUTEPATypPhI MO
TeMe, pelieHne [IpoBepka
1.1 OpHomepHas MoJeTb WHIUBUAYAIbHBIX | WHIMBAAYAIbHBIX
yIpyro JTOMAIITHUX JIOMAIITHUX IK-2.1,
B3aMMOAECHCTBYIOIINX 6/21 3a/laHui, OCBOGHHUE| 3aJaHui, ompoc, [K-2.2,
MaTepuaIbHBIX TOUYEK MIPOTpaMMHBIX | TIpOBEpKa OTYETOB MK-2.3
OJTMHAKOBON MacCChI OPOJYKTOB, 0 TIPaKTHYECKUM
COCTaBJICHHE paboTtam
OTYETOB 110
MPaKTHIECKIM
paboram
5
CamocTosiTenbHOe
n3ydeHue
JUTEPATypPhI 1O
TeMe, penieHne Iposepka
WHJUBUYaTbHBIX | MHAUBUAYaAJIbHBIX
1.2 Mogens yIpyro Y Y
B3AHMOIEHCTBYIOLIIX JIOMAIITHUX JIOMAaIIHUX I1K-2.1,
% 8/21 3aJlaHui, OCBOEHUE| 3aJlaHui, OIpoc, IIK-2.2,
MaTCepUaJIbHbIX TOYCK
MPOTpaMMHBIX | TIpOBEpKa OTYETOB MK-2.3
HECKOJIbKIX COPTOB
IPOAYKTOB, 10 MPAKTHUICCKUM
COCTaBJICHHE paboTtam
OTYETOB 110
MPAKTHIECKUM
pabotam




CamocrosTenbHOe
n3y4eHHUe
JAUTEPATyphl IO

TeMe, pelieHre [IpoBepka
i;iHngggxzsﬁianoﬂeﬂb WHIUBUAYaJIbHBIX | UHIUBAAYATbHBIX
MaTepHaTbHBIX TOYEK z[onfamﬂnx HOM%HJHHX TK-2.1,
O MHAKOBOf MACCHL c 821 3aJlaHui, OCBOCHHUE| 3a/1aHUi, OIIpoC, I1K-2.2,
JICTOM  aHMAPMOHHUHOCTH MPOrpaMMHBIX | TPOBEpKa OTYETOB IK-2.3
B3AMMOCHCTBIS MIPOJYKTOB, MO TPAKTUYECKUM

COCTaBJICHHE padoram
OTYETOB I10
MPAKTHIECKIM
paboTam
HWroro no pazzpery 22/61
2. HenpepoiBHbie MOJICTIH
TBEPAOTO Tema
CamocrosTenbHOE
n3ydeHue

JIUTEPATypPhI MO
21 Onmcane TeMe, pelIeHue ITposepka
paACHpOCTpaHEHHA WHIUBUAYaIbHBIX | WHIMBAAYAIBHBIX
BO3MYIIEHHH B  TBEPIAOM HOI\EaIHHHX HOMZ},LHHHX MK-2.1,
rene ipu oMo 821 3aJlaHui, OCBOCHHUE | 3a/IaHUii, OTIPOC, I1K-2.2,
ypaBHEHUA coneGans OpOrpaMMHBIX | MpOBEpKa OTYETOB IK-2.3
cTpymbI IIPOJYKTOB, 10 TIPAaKTUYECKUM

COCTaBJICHHE paboTtam
OTYETOB I10
MPaKTHIECKUM
paboTtam
CamocrosTenbHOE
n3ydeHue
JIUTEPATypPhI MO
TeMe, penieHne Iposepka
HHANBUAYAJIbHBIX HHANBUAYAJIbHBIX
f[.eZI—ITpaJIBHOCI/IMe’ﬁ)?/I{II\:IZI:IHaﬂ HOMVamHHX HOME},LHHHX MK-2.1,
MOJCTh  PACIPOCTPAHCHHUS 821 3a/laHuii, OCBOEHHE| 3amanmii, onpoc, IK-2.2,
JIpYTHX KOMeOarH HOPOTrpaMMHBIX | IIPOBEpKa OTYETOB IK-2.3
MIPOYKTOB, 10 TIPAaKTUYECKUM
COCTaBJICHUE paboTtam
OTYETOB I10
MPAKTHIECKUM
paboTtam
Hroro no pazneny 16/41
HUroro 3a cemectp 38/10U1 9K3aMeH
Wroro no aucuurninHe 38/101 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Pe3ynbprar ocBOEGHHS TUCHUIUIMHBI «MarteMaTtnyeckoe MOJAENUpoBaHUE (U3HUECKUX
nporeccoB» — (GOPMUPOBAHHE Y CTYIACHTOB KOMIICTCHIIMH TMPEICTABISIONIMX COOO0M
JTUHAMUYHYIO COBOKYIHOCTb 3HAaHUM, yMEHUH, BIaJ€HUN, CHOCOOHOCTEH M JIMYHOCTHBIX
KauecTB, KOTOPYIO CTYJIEHT MOXET IMPOJIEMOHCTPUPOBATH MOCIJIE 3aBEPIICHUS JAHHOM YacTh
oOpa3oBatenbHOil mporpammbl. Jljigs (QopMUpOBaHUS OSTHUX KOMIIETEHIMI U peaau3anuu
MPEyCMOTPEHHBIX BHJIOB yueOHOH paboThI, B yueOHOM IMPOIIECCe B KAYECTBE 00Pa30BaTEIHHBIX
TEXHOJIOTHIl HCIIONIB3YIOTCS TPAJAULIMOHHAS U MOAYIbHO-KOMIETEHTHOCTHAS TEXHOJIOTHH.

VYyeOHble 3aHATHS IPOBOJIATCS B BUIE

1) [TpakTHYEeCKHUX 3aHATHI

Pemenne ¢u3mueckux 3amad MpU MOMOIIM YHUCICHHOTO MOJCTUPOBAHUS SIBIISIFOTCS
HEOTHEMJIEMON W BaXKHOM YACThIO H3Y4YEHHsI COBpeMeHHoro Kypca ¢usuku. Ha HuUX, Ha
npuMepax KOHKPETHBIX 3aJlay YIIIyOJIIOTCS TEOPETUUYECKHE OCHOBBI KypcCa, MOKA3bIBACTCS UX
MPAKTUYECKOE TNPUMEHEHUE, BbIPaOATHIBAIOTCS OCHOBHBIC BIAQJCHUA JUIS JalbHEWIIei
CaMOCTOSITENIbHOI padOThI.

2) KonTponbHbIX paboT.

KontponbHble pabOThl UCTIOIB3YIOTCS C 1IETBI0 OLICHKUA CTETICHH YCBOCHHS KPYITHBIX
pa3esioB WM COCTaBHBIX YacTeil M3ydaeMol NUCHUIUIMHBI. OCHOBHBIMU (hOpMaMu KOHTPOIIS
SIBJISIFOTCSI TUChMEHHAs JOMAIIHSASI KOHTPOJIbHAS pab0Ta, KOMITBIOTEPHOE TECTUPOBAHHUE.

Ha naGopaTopHBIX 3aHSATUSX MPUMEHSIOTCS KaK aKTUBHbBIE, TaK W WHTEPAKTHUBHBIE
METOJIbI OOYYEHHsS, KOTOPhIC B OTJIMYHME OT AKTHBHBIX METOJIOB, OPHCHTHPOBAHBI Ha Ooliee
HIMPOKOE B3aMMOJICHCTBHE CTYJEHTOB HE TOJIKO C MpernojaBaTesieM, HO U APYT C APYroM U Ha
JIOMUHUPOBAHUE aKTUBHOCTH CTYICHTOB B MPOIECCE 00yUeHUs

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYa0IIMXCS
[TpexncraBneno B mpuioxenun 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE 0O0ecTedeHrue TUCIUITHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. AbakymoB M. B. Jlekuuu Mo 4HCIEHHBIM METOJAaM MaT€MaTU4YeCKOW (QHU3UKHU:
YuebHoe mocobue / M. B. Abakymos, A.B. I'ynun; MI'Y um. M.B. Jlomonocosa - M.: HUL]
NHOPA-M, 2013. - 158 ¢ - ISBN 978-5-16-006108-5 Pexum jgocryma:
http://znanium.com/bookread.php?book=364601

2. Ctpexkainos 0. A. ®usuka TBeporo tena: Yuednoe nocobue / 10. A. Ctpekanos, H.A.
TensikoBa. - M.: UL PUOP: HULL Uudpa-M, 2013. - 307 c.: 60x90 1/16. (nmepemner) ISBN
978-5-369-00967-3 Pexunm nocryna: http://znanium.com/bookread.php?book=363421

0) JlonosiHuTeIbHAS JTUTEPATYpA:

1. Karmutonos, A. M. ®u3uKO-MeXaHHUUECKHUE CBOWCTBA KOMITO3UIIMOHHBIX MaTepHasoB.
VYupyrue coiicTBa [DnekTpoHHbIH pecype] : Mmonorpadus / A. M. Kamurtonos, B. E. Peapkum. -
Kpacnosipck: Cub. denep. yn-t, 2013. - 532 c. - ISBN 978-5-7638-2750-7. . Pexum noctyna:
http://znanium.com/bookread.php?book=492077

B) MeToanyeckne yKazaHus:

JlaGopaTopHBINi TPAKTUKYM 10 Kypcy «MopenupoBanne (PU3NYECKUX MPOIIECCOB B
saepHbix peakropax» [ HaiimymmH A.T., YeprkoB 10.b., Anukun M.H. - Tomck:U3a-BO
Tomckoro momurex. yHuBepcutera, 2015. - 111 c. - Tekcr : snextponHbid. - URL:
https://znanium.com/catalog/product/701502



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenmne

HaumenoBanue o
10 Ne norosopa Cpok aeicTBus JTULIEH3UN

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHO

Professional

:;/I dath(i.AD V15 111 1662-13 or -

ucation 22.11.2013 CCPOTHO

University

Borland Turbo |Ne112301 oT 5eCCDOUHO

Delphi 23.11.2005 P

ABC Pascal CBOOOIHO 0eccpoUHO
IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

Hassanue xypca CchlUIKa
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU ] . n _
METY 1. LI Hocona https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTCpI/Ia.HBHO-TeXHI/I‘-IeCKOe obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

MarepuanbHO-TEXHUYECKOe 00ecTiedeHUe AUCIIMIUTMHBI BKITIOYACT:

Aynuropun A NPaKTUYECKON U CaMOCTOATEIbHON paboThl 00ydaromuxcs. OcHalleHue:
HEpCOHAJIbHBIC KOMIIBIOTEPBl C BBIXOJAOM B HHTEPHET M JOCTYIOM B DJIEKTPOHHYIO
00pa30BaTENbHYIO CPEAY YHUBEPCHUTETA.



Hpunioxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM PadoThl 00y4AKOIINXCSI

Ilpumepnvle memol npaKkmuueckux paom:
Nel «METO/bBI YU CJIIEHHOI' O UHTEI'PUPOBAHUA U JIUODEPEHIIUPOBAH».

3amayva. /s u3BectHO# hyHKIUM Y = Y(X), OnpeienuTe NepByIO U BTOPYIO IPOU3BOIHBIC B TOUYKE
C KOOPJIMHATOM X, a TAK)Ke MHTETPall B HHTEPBaJIE OT a J10 b

Ne2 «MOJEJIMPOBAHUE CUCTEM C OAHOM CTEIIEHBbIO CBOBO/IbI».

3amaya. Imeetcss (¢usudeckas cucTeMa C OJHOW CTENEHbIO CBOOOIBI, COCTOSIIAs W3
WHEPIMOHHOTO 3JIEMEHTA MAacCOil M, yIpyroro 3jeMEHTa ECTKOCThIO K M TUCCHIIATUBHOIO
anemMeHTa ¢ KoadduienTom conpotupieHus . Onpeaeauts OTKIMK cucteMsl X(t), a Takke ee
nepByIo U BTopyto npousBoanbie V(t), a(t), Ha BHemHee Bo3zeiicTBue Fx = Fy (1), eciin u3BeCTHBI
HavanbHbie yeioBus X(0), v(0).

Ne3 «MOJEJIb JJBYMEPHOI' O JBMIKEHUA MATEPUAJIBHOU TOYKH».

3amaya. MarepuanbHas TOUYKa Maccoil M aBrkercs B cuitoBoM moie Fy = Fy(X,y), Fy = Fy(X,y),
IpU 3TOM Ha Hee JCHCTBYET CHJIA BA3KOIO TPEHHS C MPOEKIMAMHU Fix = - I Vy, Fy= - I Vy,
HarpasJIeHHas IPOTHBOIOJI0XHO CKopocTH. HeoO0X0 1Mo, 3Hast HadallbHbIE YCIOBHS Xo , Yo , Vox
Voy , IOCTPOUTH TPACKTOPHUIO JABMIKECHUS TOUKH.

Ned «MOAEJIb IBHPKEHUA CUCTEMbBI MATEPHUAJIBHBIX TOYEK».

3amgaya. Imeetcss cucrema N MarepuanbHBIX TOYeKk ¢ Maccamd M, | = 1, 2, .., N,
B3aMMOJICHCTBYIOIUX JAPYr C JAPYrOM C BHYTPEHHUMH CHJIAaMH, Ha KaXAYI0 M3 KOTOPBIX
JEUCTBYET BHEIIHsAA cuia. Mcxons w3 HadanbHBIX KOOPAMHAT Xj, Yi, MU CKOPOCTEH Vyi, Vyi,
OTIPEICITUTE KOOPIMHATHI M CKOPOCTH MAaTEPUATBHBIX TOUEK B TIOCIICIYIOIINE MOMEHTHI BPEMCHH.

Ne5 «MONEJTMPOBAHUE KOJIEBAHUY CBA3AHHBIX OCLIUJLIIATOPOBY.

3amada: Umeetcss cucremMa w3 N OCHMILIATOPOB ¢ MaccaMd M; ¥ JKECTKOCTBIO HPYXUH K;,
CBSI3aHHBIE MEXIY COOOH YNPYrMMHU CBS3SIMH C XECTKOCTBbIO (i. Ha Kaxaplil ocruuistop
JIHCTBYET CHJIa BSI3KOTO TPEHHs - I 1)i . 3aaanbl HavanbHble cmenieHus & (0) u ckopoctu n; (0)
BCEX OCHMLIATOPOB. Ha oTnenbHbIe OCHMIIIATOPBI JeHCTBYET BBIHYXIaomas cuina Fi: = Fig (t)
HEKOTOPbIE OCIMUIATOPBI KOeOmoTes mno 3akony & = & (f). M3BecTHo, 4TOo KpaiiHue
OCHWJIISTOPBl  3aKpeTuieHbl (cBOOOAHBI). HeoOXOomuMO TMOCTPOUTH KOMITBIOTEPHYIO MOJIEINb
KoJie0aHUM CBSI3aHHBIX OCLUIUIATOPOB.

Ne6 «MOAEJIMPOBAHUE ABTOBOJIHOBAIX IIPOLIECCOB».

3amaua: Umeetcst AByMepHasi akTUBHAsI CpPe/ia, COCTOSIIAs U3 DJIEMEHTOB, KK/ U3 KOTOPBIX
MOXXET HaXOJUTHCS B TPEX Pa3IUYHBIX COCTOSHUSX: MOKOE, BO30YKIECHUU B PePPAKTEPHOCTH.
[Ipu OTCYyTCTBHM BHENIHETO BO3JECHCTBUSA, SJIEMEHT HAXOAUTCA B COCTOSIHUM MOKOs. B pe3ynbrare
BO3JICUCTBHUSl DJIEMEHT TMEPEXOAUT B BO30YKIECHHOE COCTOSHHE, MpUOoOpeTas CIOoCOOHOCTh
BO30YXKIaTh COCEAHHE OJIIEeMEHTHL. Uepe3 HEKOTOpoe BpeMsl Tocie BO30YKIEHUS DJIEMEHT
MEPEKIII0YAeTCSI B COCTOSIHHE PEePpPaKTepHOCTH, HAXOAACh B KOTOPOM OH HE MOXKET OBITh
BO30YXKICH. 3aTeM 3JIEMEHT CaM BO3BpaIlaeTcs B MCXOJHOE COCTOSHUE MOKOS, TO €CTh CHOBA



npuoOpeTaeT CIOCOOHOCTh TEPEeXOAWTh B  BO30YXKJEHHOE cocTtosHue. Heobxomammo
IIPOMOJIEIIUPOBATH MPOLECCHI, ITPOUCXOAAIINE B IBYMEPHON aKTHBHOW Cpeze NPHU pa3iIUyYHBIX
napamMeTpax Cp€abl 1 HAYAJIbHOM pacCIipCaAcIiCHUNU BO36y)KZ[eHHLIX JJIEMCHTOB.

Ne7 «MOAEJIMPOBAHUE PACIIPOCTPAHEHHWA BOJIHBI».

3anaua. Meercss HempepbIBHAs OAHOMEpHAasl ympyras cpeia. 3aJaHbl KoyeOaHUs OTAEIbHBIX
3JIEMEHTOB CpeAbl M CKOPOCTh pacmpocTpaHeHus Bo3MmylleHus. Heobxoaumo pacuurtaTh
CMEIUIEHUS AJIEMEHTOB CPEJIbl B IOCIEYIOIIME MOMEHThI BPEMEHH.

Ne8  «MOJIEJIb  ABJIEHUH IIEPEHOCA (TEILIOIIPOBOJHOCTD, JUDDY3UA,
BA3KOCTB)».

3anava: meercs npsMOyrofipHas JIaCTHHA, KO3()PHUIIMEHT TeMIIepaTypOoIpOBOJHOCTH KOTOPOTO
3aBUCHUT OT KOOpauHATHI a=a(X,Yy). 3a1aHO HaYalbHOE pacrpeaesicHre TeMiepatypsl T=T(X,Y), a
TaK)K€ MOIIHOCTH (n U KOOPAUHATHI (Xp, Yn) HCTOUHUKOB Teria. Heo0Xxoaumo n3yunTh U3MEHEHHE
TEMIIepaTyphl PA3TUYHBIX TOUEK IJIACTUHBI C TEUEHUEM BPEMEHH.

CnHcoK BONIPOCOB /151 CAMOIIPOBEPKH:

Uro Takoe JucnepCcruoOHHOE COOTHOLIEHHE?

B yeMm paznuune akycTHUECKOM 1 ONTHYECKOM BeTBel koieOaHmit?

OT 4ero 3aBUCHUT KOJIMYECTBO aKyCTUYECKUX (ONTHUECKHUX ) BETBEH?

Kak 3aBHCHUT CKOpOCTh PacHpOCTpaHEHHs KoleOaHWH B OJHOMEPHON IEMOYKEe OT MacChl

MaTepuaibHbIX TOYEK?

5. Kak 3aBucHT CKOPOCTh pacpoCTpaHEeHUs KOJIOAHNH B OJJHOMEPHOM LIENOYKE OT KECTKOCTH
CBSA3U?

6. Yro Takoe (hazoBas U IrpymnIoBast CKOpOCTU?

7. Kak Bnuser y4yeT aHrapMOHMYHOCTH B3aUMOJEWCTBHUS Ha peE3yJabTaT YHCIEHHOTO

JKCIEpUMeEHTa?

B uém npenmy1iecTBO UCTIONB30BaHUS HETIPEPHIBHBIX MOJIenen?

9. IlpoBeauTe aHANOrMM MEXAY BEIWYMHAMH, ONMCHIBAIOIIMMH HENPEPHIBHYIO MOJENb U
JUCKPETHYIO MOJIEb TBEPJOTO TEa.

10. KakoBs! yci10BuUs iepexo/ia OT HeMPEephIBHON MO/IEIH K JUCKPETHOM?

11. 3anumuTe aHATUTHYECKOE PELICHHE YPAaBHEHUSI KOJI€OaHUs CTPYHBI.

12. 3anumuTe aHATUTHYECKOE pellieHHe ypaBHEHUs KosleOaHuss MeMOPaHBI.

13. SIBHBIEC U HESIBHBIC Pa3HOCTHBIE CXEMBI.

NN
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IlepeyeHb BONPOCOB K IK3aMEHY:

Yucnennsie MeTopl. THTEpIIONALINS 1 anmpoKcuMaIus GyHKIIHOHATBHBIX 3aBUCUMO-
CTEH.
Yucnennoe audhepeHnpoBaHie U HTHTETPUPOBAHHE.
YuciieHHbIE METO/IBI TOMCKA DKCTPEMYyMa.
BrruncnuTenbHbIE METOABI JIMHEWHOM anreOpshl.
YuciieHHbIe METO/IBI PeIIeHus cCucTeM MU depeHITnaTbHBIX YPaBHEHUH.
CrutaiiH-annpoKCUMAIMsl, MHTEPIIOSAIUS, METO/I KOHEUHBIX 3JIEMEHTOB.
BrruncnurenbHbli SKCriepuMeHT. [[pUHIIMIIBI TPOBEICHHS BBIUUCIUTEIBHOTO SKCIIEPUMEHTA.
TexHUKa CUMBOJIBHBIX BBEIYHUCIICHU

. Mogenp, anroputMm, mporpamma.

. Anroputmuyeckue A3bIku. [Ipencrapnenue o si3pIkax MporpaMMUpPOBaHUs BHICOKOTO

. YPOBHSL.

. [TakeTbl TPUKIIAIHBIX ITPOTPAMM.

. OCHOBHBIE IPUHITUITEI MATEMATUYECKOTO MOJICITUPOBAHHS.

LCoNoOAWNE
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15. DneMeHTapHBIE MATEMAaTUYECKHE MOJICIN B MEXaHUKE, THIPOJUHAMIKE, JICKTPOJUHAMHUKE.

16. YHUBEpCcaAIbHOCTh MATEMATHYECKUX MOJIEIICH.

17. MeTonbl TOCTPOCHHSI MAaTEMATHYECKHX MOJIEe Ha OCHOBE (PYHIAMEHTAIBHBIX 3aKO HOB
TIPUPOIBI.

18. . BapranroHHbIC TPUHIIAITBI TTOCTPOSHUSI MATEMATUYECKUX MOCIICH.

19. MeTo/ip1 ucciieTOBaHMs MaTeMaTUUECKUX Mojieliel. Y cToiunBoCTh. [IpoBepka aiekBaTHOCTH
MaTeMaTHYECKUX MOJIEIIEH.

20. MaTemaTudyeckie MOJCIM B HAyYHBIX HCCICIOBAaHUAX. MaTeMaTHYECKUEe MOJCIH B
CTATUCTUYCCKON MEXaHUKE, SKOHOMHUKE, OMOJIOTHH.

21. MeTo1bl MaTEMaTUIECKOTO MOJICIMPOBAHUS U3MEPHUTEIIbHO-BBIYMCIUTEIBHBIX CHCTEM.

22. mpubopa. IIpoBepka aneKBaTHOCTH MOJCIM H3MEPECHUS U aJEeKBATHOCTH PE3yJIbTaTOB
PEAYKITUH.

23. Mopaenu nuHamuueckux cucreM. OcoOble Touku. budypkanuu. Jlunamuueckuii xaoc.

Memoouueckue pekomenoayuu 011 CAMOCMOAMENbHOU PAOONbL CIYOEeHmM 08

IHoaroroBka K 3K3aMeHy

[lepen HayasoM MOATOTOBKM K AK3aMEHY HEOOXOIMMO MPOCMOTPETh BECh MaTepuan U
OTJIOXHUTH TOT, UTO XOpOHIO 3HAaKOM, a HAYUHAThb YUUTH H€3HaKOMBIfI, HOBI:II71

Hauunali roTOBUTBCSA K DK3aMEHY 3apaHee, IOHEMHOTY, 10 YacTsIM, COXPaHsisl CIIOKOWCTBHE.
COCTaBB IIJIaH Ha Ka)KIII)If/i JC€Hb ITIOAT'OTOBKH, HGO6XOI{I/IMO YCTKO OHpCIIeJII/ITI), YTO0 HMMCHHO
ceroaHs OyAeT u3ydaThes. A Takke He0OOXOIMMO OMPEAETUTh BPEMS 3aHITHI C y4ETOM PUTMOB
OpraHusma.

K TtpynHo 3amommuHaemMoMy Marepuandy HEOOXOIMMO BO3BpaIAaThCS HECKOJBKO pas,
IIPOCMATPUBATh €r0 B TEUEHHE HECKOJIIBKUX MUHYT BEUEPOM, A 3aTEM €ILIE pa3 - YTPOM.

OdeHb N0JIE3HO COCTABIIATH IJIAHBI KOHKPETHBIX TEM U JIEP’KaTh UX B yME, a HE 3a3yOpHUBaTh
BCHO TeMy IIOJTHOCTBHO «OT» U «OO0». MO)KHO TaKXE HpaKTI/IKOBaTI) HaIllnCaHue BOHpOCOB B BHU]IC
KPaTKOI0, TE3UCHOI'0 U3JI0KEHUSI MaTepUaa.

3ayunBaeMblii Marepuan Jydyllle pa3OuTh Ha CMBICIOBbIE KYCKH, CTapasch, YTOOBI HUX
KOJIMYECTBO HE MpeBbImano ceMu. CMBICIOBBIE KyCKH MaTepuana HEOOXOAUMO YKPYHHSTh U
000011aTh, BBIpaXkas TJIABHYIO MbBICTh OAHOM (pa3zoi. TekcT MOXKHO CHIBHO COKPATHUTH,
Hpejj[CTaBI/IB €0 B BUJIC CXEMBI

Ilepecka3 TekcTa CBOMMM CJIOBaMH IPUBOJMUT K JYy4dIIEMY €ro 3allOMUHAHUIO, YeM
MHOTOKPAaTHOE YT€HHE, MOCKOJIbKY 3TO aKTHBHAs, OpraHW30BaHHAas 1eJIbI0 YMCTBEHHAs paboTa

Meroanuyeckue yKa3aHMsl 10 BBINOJHEHHIO [OMALIHEro 3aJaHUS PEKOMEHIYETCs
CJIEIOBATH CIEAYIOIIEMY OOIIEMY arOPUTMY:
1. TIpopaboTaTh KOHCIEKT JEKIUU Ha MPEIMET BBISIBICHUS HEMOHATHBIX MOMEHTOB TEMBI.
2. B cnydae Hanuuyusl HEMOHATHBIX MOMEHTOB C(OPMYITHUPOBATH BOMPOCHI.
3. HaiiTm ¥ W3y4uTh IOTMOTHHUTEIBHBIA MaTepHall IO TEMe, HCIOJb3Yys PEKOMEHJIOBAHHYIO
JUTEPaATypy U DIIEKTPOHHBIE PECypPChl YU€OHBIX TTOCOOUIi B ceTu MHTEepHET.
OTBETUTH HAa BO3HUKIINE B XOJI€ U3YYECHHS TEMBI BOIIPOCHI.
BrinmucaTe TPaKTOBKM OCHOBHBIX MOHSITHNA, 3aKOHOB, IPUHIUIIOB U T.II. 10 TEME JIEKIUH.
W3 mepeuHs BOMPOCOB K 3a4€Ty BBIOPATH T€, KOTOPHIE OTPAKAIOT COJEPKAHUE JICKITHH.
HaiiTi oTBETHI HA ATH BOMPOCHI B TEKCTE JIEKIIMH U JOTOJIHUTEILHOM MaTepualie.
OdopmuTs MaTepuan B MUICbMEHHOM BHUJIE

e A



Hpuiioxenne 2

«OIIeHO‘lHLIe cpeacrea AJid MpoBEeACHUSA l'lpOMC)KyTO‘lHOﬁ aTTeCTallum»

[lo paHHOW AMCHMIUIMHE NPETyCMOTPEHbl PA3JIMYHbIE BHJIBI KOHTPOJS PE3YJIbTaTOB
00y4eHUs: TEKYIIUA KOHTPOJH (IIPOBEpKa BBHIMIOJHEHHS MPAKTUYECKUX 3aJaHHil), UTOTOBBIMA
KOHTPOJIb B BUJIE DK3aMEHa.

Crpykrypusiii| 1lIaHUpyeMbie
IICMCHT pe3yNbTaThI OneHoYHBIE CpeacTBa

KOMIIETEHI[UU 00y4eHus

IIK-2: Cnocooen IVIAHUPOBATH U NIPOBOAUTD 3KCHICPUMEHTAJIbHBIC U TEOPCTUYCCKUE
HCCJICTOBAHUA MIPOUECCOB U sIBJICHUH B (l)n3mce KOHACHCUPOBAHHOI'O COCTOSIHUSL

[TpoBoauT PabOTHI Ilepeuensv 60npocoe 011 NOO20MOBKU K IK3AMEHY .
mo oOpaboTke wu
aHaIN3y
HAYYHO-TEXHHUEC
Kol WHpOpMaIuu
u pe3yiIbTaToB
HCCIEAOBAHUN B
obnactu  QU3MKHU
KOHJICHCHPOBAHH
OT'0 COCTOSTHUS

24. Yucnennpie MeToAbl. MHTEpHONANUS U anmpOKCHMAIIHS
(GyHKIIMOHATIBHBIX 3aBUCUMO-

25. creil.

26. Yncnennoe nuddepeHIMpPOBaHNE M HHTETPUPOBAHHE.

27. UncreHHbIC METO b IIOMCKA IKCTPEMyMa.

28. BBIYHCIIUTEIbHBIE METO/IBI JIMHEHHOW aareOphl.

29. UncneHHsie METO/bI perieHus CUCTEM
muddepeHIaNbHbIX ypaBHEHUH.

30. CruraifH-anmpoKCUMAITUs, HHTEPIIOJISIUS, METO/
KOHEYHBIX JIEMEHTOB.

31. BeraucnuTenbHbIi SKCTIepuMenT. [IprHINTIBI TPOBEICHHS
BBIUHCIUTENHFHOTO SKCIIEPUMEHTA.

32. TexHWKa CHMBOJILHBIX BBRIYUCIICHUN

33. Mojienb, anroputM, nporpamma.

34. Anropurmudeckue s3bIKH. [IpencraBnenne o s3pIkax
MPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS

IK-2.1 35. TTakeThl IPHUKIIATHBIX TPOTPaAMM

3anaHus A1 CaMOCTOSITENIbHOTO peteHus (010K 1).

1. Touka ABMKETCS MPSAMOJIIMHENHHO €O CKOpocThio V(t) = 3 + 2t
+ 1t°. UnCIIeHHBIMH METOIAMHI W aHAIHTHICCKH OTPEICIHTE
YCKOpPEHHUE TOYKU B MOMEHT BPEMEHU | ¢ ¥ MPONIEHHBIN IIyTh
3a Bpems oT 1 1o 3 c. [loBropute pacuersl Mpu pa3InyHbIX
3HAYEHMSX 11ara ¥ CPaBHUTE PE3YNbTATHI.

2. Nmeercst acTUHKA TOJIIMHON N orpaHnveHHast KpUBOH Y
= X u npsmoii Y = 1. Ee mIOTHOCTH e€CThb (DYyHKIUSA
koopauHaTel Y. p(y) = po (1 + a y), rae o -- MPOU3BOIBHBIM
KodpduuueHT nponopuuoHagbHOCTH.  Ormpenenure  ee
mIoniaabs U Maccy MerojoM Monre - Kapio.

3. Ompenenute KOOpAMHATHI LEHTpPa MacC IUIACTHHBI
toussl h, orparmdenHoi npsMeivi X =0,y =0,y = 4 - X2,
IJIOTHOCTH KOTOPOW paBHa p.

4. InactuHa TomuuHo# h umeer popmy kpyra pamuyca R. Ee
IUIOTHOCTh C POCTOM PACCTOSHUS I' 10 LEHTpa YOBIBaeT 10
3akoHy p(r) = po (1,5 - r/R). MerosoM YHCIEHHOTO
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MHTETPUPOBAHUS OINPENIEIUTE MOMEHT WHEPLUUH TUIACTHUHBI
OTHOCHUTEJIbHO OCH MPOXOAIIEH uepe3 ee HEeHTP U Jiexallel B
€€ IJIOCKOCTH.

5. [TocTporiTe KpUBYIO 3aBUCUMOCTH HU3JTy4aTeIbHON
CIIOCOOHOCTH a0COJIFOTHO YEPHOIO TENA OT YaCTOThI IIPU
MOCTOSIHHOM Temneparype T, BeIpakaeMyro popMyioit
Ilnauxa: f, (0,T) = Ao’/ €%'7- 1), rae A u B - nocrosauble
koadurmentsl. [TocTpoiite rpaduk npu pa3aMdHbIX 1.
MeTonoM YUCIIEHHOTO UHTETPUPOBAHUS HAUAUTE
MHTETPAIbHYIO0 CBETUMOCTh a0COTIOTHO YEPHOTO Teja, B3sB
unterpai ot T, (®,T).

3ananus AJi1 CaMOCTOSTENILHOTO petieHus (010K 2).

1.Ha Touky Maccel m JCWCTBYeT CKauyKoOOpa3HO
U3MeHsAIasAca cwia. Mccrnenyiite ABM)KEHHE  TOYKH,
MIPOAHAIM3UPYUTE TMOTYUUBIINECS TPaQUKU 3aBUCUMOCTEH X
= X(1), Vx = Vx (1), ax = ax (1).

2. IlpomosienupyiiTe  JBIKEHHE  MaTepUAIBHOW  TOYKH,
JBWXKYILEHUCS B BA3KOW cpele mojA JEUCTBUEM IIOCTOSHHOU
CWJIbI, HallpaBleHHOM BnIoib ocu X: Fy= const>0 mnpu
HavyaNbHBIX YCIOBUSAX Xo= 0, Vy <0. Ilpoananusupyiite
nony4varomecs rpadpuku x(t), vy (t), ax (t). Jokaxkure, 4To
BpeMs MOAbeMa KaMHs, OpOIIEHHOTO BEPTUKAIbLHO BBEPX,
MEHBIIIE BPEMEHH CITYCKa.

3. Co3znaiite MoJzenb MEpPEeXOJHOro TMpolecca B  IEMNH,
coxepxame pesucrop R M kaTymky HMHIyKTHBHOCTH L,
MOJIKJIFOUEHHBIE K HCTOUYHUKY TIOCTOSIHHOTO HANIPSDKEHUS, TIPU
ycioBuH, 4To 1ipHe paBHO (. Hccnemyilite aHamorWyHbIN
NEPEXOIHBIN MIPOLECC B LIEMH, COJEPKALIEH TOCIEA0BATENBHO
COEJIMHEHHBIE PE3UCTOP U KOHJEHCATOP.

4. N3yunte ABMKEHHE KoieOaTeabHOM CHUCTEMbl B Cilydae
ciaGoro 3aryxaums, kora r/2m<amg = (k/m)*?. V6emurecs B
TOM, 4YTO YCKOpDEHHME H3MEHseTcs B MpoTuBodaze c
KOOPJMHATOM, a CKOPOCTh ONEpekaeT KOOpAWHATY Ha /2,
MpUYeM aMIUTUTYIbI KoneOanuit x(t), v(t), a(t) yMeHbIIatoTcs
no HKcrnoHeHTte. [IpoBenuTe cepui0  BBIYUCIUTENBHBIX
DKCIIEPUMEHTOB TIPU PA3IMYHBIX HAdaJbHBIX YCIOBUAX
CUCTEMBI.

5. [lpoMonenupyiiTe IBMXKEHHE OCIMULISATOpAa B Clydae
CHJIBHOTO 3aTyXaHus npH r/2m>wo = (k/m)Y2. Y6eautecs, uto
B ATOM cily4ae JABM)KEeHHE OyJeT alepuoIuuecKuM.

6. Mccrienyiite 3aTyxaronye KoJIeOaHHs Tejla, CBSI3aHHOTO C
TOPU30HTAJIEHO PacmoI0KEeHHBIMU MY KUHAMH u
CKOJB3SIIEr0 MO IOBEPXHOCTU CTOJIA, CYHUTas, 4YTO
MakCUMajbHas CHJIa TPEHHS TIOKOS paBHA CHJIE TpPEHUs
CKOJIbJKEHUS umg.

7. Ilpomonenupyiite paboty criaaxusaromiero RL - ¢umbtpa
Ipy TMoJaye Ha HEro IMyJIbCUPYIOIIEro HampsLKEeHUs,
MOJIYYAIOLMETOCS B pe3yibTare  OHOIOIYHNEPUOAHOIO
BhIIpAMIIEHUS. YOenutecb B TOM, YTO C pPOCTOM
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MHIYKTUBHOCTH YMEHbBIIACTCA KO3 (DUIIUESHT IMyIbCaluii TOKa
U HampspDKeHuss Ha pesucrope. M3yuure 3aBHCHMOCTB
aAMIUTUTY/ABI TyJIbCAlUi OT UHAYKTUBHOCTH L, COIPOTUBIICHUS
Harpy3ku R 1 4acTOTbl UMITYJIBCOB .

8. U3yunte paboTy WHTErpUpYIOUICH ILENu, COCTOALICH H3
II0CJIEI0BATENBHO COEIMHEHHBIX PE3UCTOPa U KOHAEHCATOPA,
C KOTOPOTO CHHUMAETCsl BBIXOJHOE HampshkeHue. BuaHo, 4yto
OpU I0Ja4e Ha LeNb MPSAMOYTOJBHBIX HMITYJIBCOB 3aps]
KOHJIEHCATOpa, & 3HAYUT U HAIPSDKEHUE HAa HEM, BO3pacTaeT
IPONOPLHUOHAIBHO UHTErpally OT BXOHOI'O HANPSHKEHUS.

Tak Kak B IporpaMme OCYUIECTBIISIETCS A€JIEHUE Ha m (aHAJIoT
MHAYKTUBHOCTH L ), TO 3HaYeHue 3TOro mapamerpa JI0JIKHO
OBITh OYEHb MaJIBIM, HO HE PaBHBIM HYIIIO.

9. IlpomosenupyiiTe ABMKEHUE Tela B BA3KOW cpene (m, r He
pasabl 0, k = 0), Ha KOoTOpOoe B MOMEHT BpemeHH to= 0
HAuMHaeT JeicTBOBaTh BHEUIHSS rapMoHuyeckas cuia Fy =
Fmsin(w t). DTa cuTyamust COOTBETCTBYET MEPEXOJHOMY
npoleccy, MPOUCXOAALIEMY IpPU IMOJKIOYEHUH aKTHUBHO -
WHAYKTUBHOH  HAarpy3kl K HCTOYHHKY MEPEMEHHOTO
HanpspkeHus. Ilpu t cTpemsmemcs K OECKOHEUHOCTH
NEPEeXOAHBI TOK CTPEMHUTCS K NPUHYXKJICHHOMY TOKY,
U3MEHSIOIIEMYCsl ¢ TOH e 4acTOTOHM, YTO M HPUIOKEHHAs
OJ1C u oTcraroieMy OT Hee Ha HEKOTOpYIo ¢a3y.

10. Co3paiite mporpammy, MOJCIUPYIOIIYIO — IIPOLIECCHI,
IIPOUCXOAIINE B KoJeOaTeNbHON cucTeME B cllydae, eCiM Ha
Hee JeWCTBYeT NMEepHOAMYECKH M3MEHSIOIasIcs CHila, 4acToTa
KOTOpO# mponopuuoHansHa Bpemenu: Fy (f) = Fpsin(o(l + o
t)t), rme o >0. 3HaueHHs ® U o TOAOEpPUTE TaK, YTOOBI
pEe30HaHCHAs YacToTa KoJiebaTeIbHOM CHCTEMbI HAaXOMJIach B
cepeanHe pabodero nuamna3oHa yactoT. Ha pucyHke nokasaH
nosyJaronuics rpaguk 3aBucumoctd x = x(t). Tak kax
4yacToTa KojleOaHWi NpsSMONpPONOPLHUOHATbHA BPEMEHH, TO
orubaromasi Tpapuka SBISIETCd AMIUIUTYJO0 - YacTOTHOU
XapaKTepUCTUKON KoyebaTelnbHON CHCTEMBbl, U Ha3bIBAETCS
PE30HAaHCHON KPUBOM.

I1K-2.2

[TIpoBoaut
HKCHEPUMEHTHl U
odopmIisieT
pe3ybTaTh
HCCIEA0OBAaHUN B
obnactu  (GU3NKU
KOH/ICHCUPOBAaHH
Or0 COCTOSIHUSA

Hepeuenb eonpocoes 0711 NOOZOMOBKU K IK3AMEHY .

1. OcHoOBHBIE NPUHIIMITBI MATEMATHYECKOTO
MOJEIINPOBAHUS.

2. DneMeHTapHble MaTeMaTHYeCKUEe MOJIETH B MEXaHUKE,

TUAPOJUHAMUKE, DJIEKTPOIUHAMUKE.

YHHUBEPCATTBHOCTh MaTEMAaTHYECKUX MOJEIICH.

4. MeTo/pl NOCTPOCHUSI MaTEMaTHYECKUX MoJiereil Ha
OCHOBE (hyH/IaMEHTAJIbHBIX 3aKOHOB IIPUPO/IBI.

5. BapuanuoHHbIe TPUHIUITBI TOCTPOCHUS MaTEMaTUYECKUX
MOJICIIEN.

6. MeTtoab! HccIe0BaHUS MAaTEMaTHYECKUX MOJIENIEH.
VYceronunocTs. [IpoBepka aiekBaTHOCTH
MaTE€MaTHYECKUX MOJENEH.

w




CTpyKTYpHBIH
AIIEMEHT
KOMITETCHIINU

[Inanupyembie
pe3yNbTaThl
00y4eHus

O1ieHOYHBIE CPENCTBA

7. MaremaTudeckre MOJICTTH B HAYYHBIX HCCIICTIOBAHUSX.
MaremaTHyecKue MOJEIN B CTATUCTHYECKON MEXaHUKE,
SKOHOMHKE, OMOJIOTHH.

8. Merobl MATEMAaTHYCCKOTO MOCITUPOBAHHUS
HU3MEPUTEIIbHO-BBIYUCIUTEIHHBIX CUCTEM.

9. TlpoBepka aeKBaTHOCTH MOJICIIA U3MEPCHUS U
aJICKBaTHOCTHU PE3yJIbTATOB PEAYKIIUU.

10. Moxenu nuHamudeckux cucrteM. OcoOble TOYKH.
budypkanuu. lunamMmudeckuii xaoc.

3ajanus A1 CTY/ICHTOB.

1. Temnepatypa rpynmnsl 3J€MEHTOB, HAXOAALIMXCS B LIEHTPE
CTEpXHS, JocTtaToyHo Bbicoka. lloctpoiite  rpadux
3aBHCHUMOCTH TEMIIEpaTypbl OT KOOPAMHATBI U HCCIEHAYWUTE
WU3MEHEHUE PACIpPENEICHUs TEMIIEpaTyphbl BIOJIb CTEPXKHS C
TEYCHUEM BPEMEHH, eciu KO3pPUIHUEHT
TEMIIEpaTypOIIPOBOIHOCTH BO BCEX TOYKAX OJIMHAKOB.

2. Pemute npeplaylIyto 3aady JUIsl C1y4dasi, KOT/1a CTep)KEeHb

HEOJIHOPOJIEH, HanpuMmep, k02 unmeHT
TEMIIepaTypOINPOBOAHOCTH €r0 JIEBOM MOJIOBUHBI OOJIbILE, YEM
IIpaBoM.

3. BOnu3u neHTpa cTepKHs UMEETCs HECKOJIBKO MCTOYHUKOB
Teria. M3yunure n3MeHeHue pacrpeneseHusl TeMIepaTypbl ¢
TEYCHHEM BPEMEHH, €CIIM CTEPKEHb OJTHOPOCH.

4. PemmTe npeapAyIIyIo 3aaqy s ciiydasi, Korja CTep:KeHb
HEOJHOPOJIEH, TO €CTh €ero KodhGUIUEHT
TEMIEPATYPOIPOBOIHOCTH 3aBUCUT OT KOOP/IUHATHI.

5. U3yuute pacrpenencHue TeMIiepaTrypbl BIAOJIb CTEPXKHS B
cly4yae, KOIJla OJMH KOHELl OXJaXJaeTcs, a JIpyrou
MOJIEPKUBAETCA MPU OCTOSHHOW TEMITepaType.

6. 3ajmaliTe MCTOYHMK TeIIa, MOIIHOCTb KOTOPOTO
NEPUOANYECKH HM3MEHSETCSI C TEUEHUEM BPEMEHU C OUYEHB
HU3KOM yacToTou. [I[poMoaenupyiTe TeMIOBbIE BOJIHBI.

7. TemmepaTypa rpymnmsl JI€MEHTOB, HAXOIALINXCS B IIEHTPE
IJJACTUHBI, JOCTATOYHO BbICOKA. Mccnenyilte wu3MeHeHHe
pacnpeneneHuss TeMIIepaTypsl C TE€YEHHEM BPEMEHHM, €CIIU
IJIACTHHA OJTHOPOJIHAS U U30TPOIHASL.

8. Pemmte mpenpIayiyro 3agaqy I ciydas, KOT/a IiacTuHa
HEOJIHOPO/HA.

9. [IpoMonenupyiiTe HarpeBaHHE HEU3OTPOIMHOW TJIACTHHBI
MCTOYHUKAMU TeIJia, HaXOIAIUMUCS B IIEHTpE.

10. BOnu3u 1ieHTpa MIacTUHBI UMEETCS TPYIIIa MOTJI0TUTEeH
Teria (MCTOYHUKOB TeIla C OTPHUIATEIHhHOM MOIIHOCTHIO).
N3yunte W3MEHEHHE pACIpENETCHUs TEMIepaTypsl C
TE€YEHHEM BPEMEHHU.

11. [InacTuHa ¢ OTBEPCTHUEM COICPKUT HCTOYHHUK TeIja |
MOTJI0TUTEND Teruta. M3yunrte pacripeneneHue TeMieparypsl B
pa3MyHble MOMEHTHI BPEMEHHU.

12. Temmepatypa TpyNIbl DIIEMEHTOB BONHM3M  IIEHTpa
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[JIACTUHBI OAACPIKUBACTCS IIOCTOSIHHOM. N3yuure
pacrnpenelieHue  TeMIIepaTypbl, €CJIM  IUIACTHHA UMEET
HMCTOYHMKM TEIJIa C TMOJOXKUTEIbHON (OTpUIATEIHHOM)
MOIIHOCTBIO.
13. PemnTe npenpiyniyto 3aaady Juis cirydas, Koraa
IUTACTUHA aHU30TPOIIHA, TO €CTh €€ KOAPPHULIUEHT
TEMIEPATYPONPOBOIHOCTH 3aBUCUT OT HAIIPABJIECHMUSL.
I'otoBuT 3agaHus Ui cCaMOCTOSITeNIbHOTrO petieHus (010K 1).
AJIEMEHTBI 1. Marepuanphasi TO4ka Macchl M OpoIIeHa HoJ YoM K
JOKyMEHTaluH, TOPU30HTY B OJHOPOJHOM Iojne TshKecTH. M3yudwmre
IIPOEKTOB IUIAHOB | TPAEKTOPUIO €€ JIBMIKEHUS IPU OTCYTCTBHUHM CHJIBI BSI3KOI'O
u IIPOrPaMM | TPEHUS U [IPU €€ HATTMYHH.
IIPOBEICHUS 2. Y0enurech B TOM, YTO BpeMs NOJbEMa MaTepHAIHHOMN
OTJIEJBbHBIX TOYKH, IBUKYILLIEHCS MO JEHCTBUEM CHJIBI TSDKECTU B BSI3KOU
JTaIlOB cpene, MEHbIIIE BPEMEHU CITyCcKa. Bocnonp3yiTech TeM, 4To B
9KCIIEPUMEHTAJIbH | HAUBBICIIEH TOYKE IOABEMA IPOEKIUS CKOPOCTH Ha OChb Y
pIX  paboT  B|MEHSET CBOM 3HAK Ha MPOTHUBOIOJIOKHBIMH.
obnactu ¢wusuku | 3. [IpomonenupyiiTe ABUKEHHE TOYKH B IOJ€ LEHTPAIbHBIX
KOH/ICHCHPOBaHH | cui ynpyroctu Fy = - KX, Fy = - Ky, B cirydae, koraa Ha TOUKy
Or'0 COCTOSIHUSA JENCTBYET CHJIa BA3KOI0 TPEHUS U KOIZla OHa paBHa HyJto. I1o
KaKOW TPaeKTOPHH JIBUKETCS TOUKA?
4. Uccnenyiite IBUKEHHE TOYKH B IOJI€ CHJI NPUTSKCHMS,
JICWCTBYIOIIMX TI0 3aKOHY 00paTHBIX KBajaparoB F = GmM / 2.
ITpoMonenupyiTe cuTyanuy, B KOTOPBIX TOYKA JBUKETCS I10
runepoore, napadose, amurncy. U3yunrte xapaktep IBHKEHHS
HCKYCCTBEHHOI'O CIIyTHHKAa 3€MJIM, BXOZSIIET0 B BEPXHHUE
ciou atMocdepbl, Ha KOTOPBIM JEHCTBYET CHUJIa BS3KOTO
[1K-2.3 TPCHHAL.

5. U3yunte nBUXKEHHE TOYKM B T0OJI€ CHUJI OTTAJIKMBaHUS.
[Tpomoznenupyiite onbiT Pezepdopaa mo oTKIOHEHHIO abda -

YacTHI[ fAJpaMH aTOMOB 30J0Ta. MeHss NpUIETbHBIN
rnapamMerp, MIPOBEIUTE CEpUIO0 KOMITBIOTEPHBIX
AKCIIEPUMEHTOB.

6. [Ipomonenupyiite ABMKEHHE 3apsHKEHHOM YacTHUIIBI B
Kamepe BuibCoHa, MOMEIIEHHONM B OJHOPOJHOE MAarHUTHOE
IoJI€. YUTUTE, UTO 110 MEPE CBOETO JBUKECHUS YaCTHULIA TEPSIET
KMHETUYECKYI0 DJHEpPrur0. MarmurHoe 1moJjie HanpaBJIEHO
MEPIECHANKYIISIPHO TUIOCKOCTH IKpaHa.

7. UccnenyiiTe  NBW)KCHWE  3apsOKCHHOM — YacTHIBI B
CKpPELIEHHBIX  3JEKTPUYECKOM W  MArHUTHOM  MOJSIX,
HaIlpaBJIECHHBIX MTapaJUIEIbHO U NEPIIEHINKYISPHO INIOCKOCTH
JKpaHa COOTBETCTBEHHO.

8. Uzyunre JBUKEHUE MaTepuatbHOU TOYKHU B
rpaBUTALMOHHOM TOJie¢ ABYX MaccuBHBIX Ten. lIpoBenute
KOMIBIOTEPHBIE SKCIIEPUMEHTHI MPU 3aJaHHBIX HaydaJbHbBIX
KOOPAMHATAX U CKOPOCTHU TOYKH.

9. 3amaiiTe mpousBosbHOE crioBoE moje Fx = Fy (X,y), Fy =

Fy (X,y) 1 mpomMoaenupyiiTe ABUKESHUE YaCTHIIBI B HEM.
3anaHus AJi CaMOCTOSITENIbHOTO penieHus (010K 2).
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1. Ha ocHOBE KOMIBIOTEPHON MOJEIN H3YyYUTE JBUKECHHE
JBYX WU TPEX YacTHI, MEXAY KOTOPBIMHU ACUCTBYIOT CHUJIbI

IMPUTAKCHU.
2. HSyLII/ITe ABMOKCHUE JBYX MATCPHUAJIBHBIX TOUYCK, MCKIAY
KOTOPbIMU Z[eflCTBYIOT CHJIbI OTTAJIKMBaHWAI.

[IpoMoaenupyiitTe LEeHTpaIbHbIMA U HELICHTPAJIbHBIN yaap.

3. IlpomoaenupyiiTe pa3pbiB CHapsa Ha HECKOJIBKO OCKOJIKOB
pa3IMYHOM Macchl B OJHOPOIHOM IoJie TskecTH. IIpu B3pbiBe
BO3HUKAET CUJIa OTTAJIKUBAHMsI, OBICTPO YMEHBILAIOIIASACS 110
Mepe yAaJeHUs! OCKOJIKOB.

4. U3yuure JIBUKCHUE MaTepUaIbHOU TOYKH B
IPaBUTAllMOHHOM II0JI€ JIBYX MaccuBHbIX Ten. [IpoBenute
BBIUHCIIUTENIbHBIE SKCIIEPUMEHTHI IIPU PA3IMYHBIX HAYaJIbHBIX
KOOpJMHATAX U CKOPOCTAX TOYKH.

5. [IpoMonenupyiiTe IBUKEHUE HECKOJIBKUX IUIAHET U KOMET
ConHeuHOM CUCTEMBI, yUUThIBas, 4TO Macca CoHIa BO MHOTO
pa3 0oJIbIlIe MaCChI JIFOOOM TJIAaHETHI.

6. [IlpomonenupyiiTe = JIBMKEHHE  MOJIEKYJl  Taza B
IPSIMOYTOJIBHOM 3aMKHYTOM COCyZA€. YUTUTE, 4YTO IpHU
COYJIapeHUU MOJIEKYJIbl C TOPU30OHTAIBHOM (BEpTHKAIBHOM)
CTEHKOM cocylia BepTUKaJbHas (TOPU30HTAJIbHASA) MPOEKLUs
€€ CKOPOCTU MEHSET CBOM 3HAK Ha IPOTUBOIOJIOKHBIM.

7. Ilpomonenupyiite nuddysuto aByx ra3zos. [lycte BHavame
MOJIEKYJIBI C MACCaMM M 3aIIOJIHSIOT JIEBYIO IIOJIOBUHY COCY /A,
a MOJIeKyJbl ¢ MaccamMu M -- mpaByro. 3ajaiiTe ciydaiiHble
3HaueHus  ckopocred  Mousekyn.  Kak — u3MeHsercs
KOHIEHTpaIUsl MOJIEKYJI Fa30B B COCY/I€ C TCYEHUEM BPEMEHHU?
8. IlpomosenupyiTe NBHKEHUE MOJIEKYJ ra3a B OJJHOPOIHOM
nosie Tsbkectd. [loaTBepauTe, 4Tro MO Mepe YBEIMUYEHUS
BBICOTBl KOHLIEHTPALls MOJIEKYJI Tra3a YMEHBIIAETCS 10
HKCIIOHEHIIMAJILHOMY 3aKOHY.

9. IlpomosenupyiiTe BUKEHNE MOJIEKYII r'a3a B
rPaBUTALIMOHHOM I10JI€ 11apa 0OJIbIION MacCCHl.

3amanus A CaMOCTOSITENILHOTO petieHus (010K 3).

1. Ilpomonenupyiite KoseOaHus JBYX CBSI3aHHBIX
ocumATOpoB. PaccMoTpute ciaywau: 1) Ha OOUH M3 HMX
JeICTBYeT BBIHYXKJarollasi CUia; 2) OJWH U3 OCLUJUIATOPOB
MMEET HaydaJlbHOE CMELIEHHE; 3) OAMH M3 OCHUIUIATOPOB
UMeeT HauyaJbHYI0 CKOpPOCThb. BBINONHHUTE KOMIIBIOTEpPHBIE
HKCIEPUMEHTHI ITPU PA3IUYHBIX Kj U j .

2. 3yunte KonebaHUs TpeX CBSI3aHHBIX OCHWLISATOPOB,
paccMOTPEB BCE NEPEUYMCIICHHBIE BBILIE CIy4au, BBIIIOJHUB
KOMITBIOTEPHBIE SKCIIEPUMEHTHI IIPH Pa3INUHbIX Ki U qj .

3. [lpomogenupyiite  KonebaHus 50 OCLIUJUISATOPOB,
CBS3aHHBIX YIPYIMMH CBSI3SIMHM, B Cllyyae, KOTJa Ha JIeBBIN
KpallHUil OCHWUIATOp TOJEHCTBOBAJIA KPaTKOBPEMEHHAas
cuna. Paccmorpure ciydam, Korga TpaBbld  KpaWHUU
OCLMJUISITOP 3aKpEIIEH M HE3aKPETLJIEH.

6. [IlpomMosenmpyiiTe pacnpoCTpaHEHUE HWMITYJIbCa BIIOIb
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LENOYKH OCLMJUISITOPOB, CBSI3AHHBIX YIPYTUMHU CBSI3SIMH, B
ciIydae, KOrJla MX Macca WIN KECTKOCTb IPYKHUH, HA4WHAas C
HEKOTOpPOr0 OCLWILIATOpAa, U3MEHSETCsl cKaukoM. M3yuwure
U3MEHEeHHEe (pa3bl UMILYJIbCA MPU €ro OTpakeHuu oT "Ooisee
MJIOTHOU" U "MeHee MIIOTHOU" cpelibl.

7. VI3yunte pacupocTpaHeHHE UMITYJIbCa U €r0 OTPAXKEHUE OT
OTKPBITOTO WUJIM 3aKPBITOr0 KOHIIA CTPYHBI (OJHOMEPHOM
yInpyroi cpezpl), KotTopas mojenupyercs 50 cBI3aHHBIMU
OCLMJUISITOPaMH.

3amaHus A1 CaMOCTOSITEIBHOTO pereHus (010K 4).

1. ITonyuuTe MOJeNs OAMHOYHOM BOJHBI BO3OYxaeHus. s
3TOr0 JOCTaTOYHO OJWH M3 DJIEMEHTOB AKTHUBHOW Cpeibl
NIEPEBECTH B BO30Y)KJIEHHOE COCTOSTHHE.

2. [lpomonenupyiite  ceputo  aBTOBONMIH. Jlns  3Toro
HEOO0X0aMMO, 4YTOOBI OAWH M3 DJIEMEHTOB COBEpIIAT
HepuoIMyecKkue KojeOaHus, TO €CTb aBTOMAaTHYECKH dYepe3
3aJJaHHOE€ YHWCJIO IIAaroB IEpexoJusl B  BO30YKICHHOE
cocrosinue 1. Takoli anemMeHT Ha3pIBaeTCa ocuuuIATopoM. s
IIOJIyUYEHUSI CEPUU aBTOBOJIH CJIEYET aKTUBU3UPOBATH CTPOKY
¢ moMetkoi "Ocuusstop 1".

3. Ilpomopenupyiite audpakmuo aBToBONH. s 3TOTO
HE00X0/IMMO CcO3JaTh BOJIHY, Ha IIyTH KOTOPOI pPacnookeHO
IIPENATCTBHE, HAIPUMEDP, HENPO3payHbI JKpPaH, COCTOSAIIUN
U3 HEBO30YXIAIOUIMXCS 3JEMEHTOB, PACIONI0KEHHBIX BJIOJIb
IpsIMOM M BCETJ1a HaXOAsIUXCsl B cocTossHUN 0.

4. N3yunte pacnpocTpaHeHHE aBTOBOJH B JIBYMEPHOM cpee,
coJieprKalleil 1Ba mapajuleIbHO PAaclOiIOKEHHBIX dKpaHa WU
9KpaH ¢ otBepctueM. IlponaGmionaiite  aHUTHIALUIO
ABTOBOJIH, PaCIPOCTPAHSIONINXCSI HABCTPEUY APYT APYTY.

5. Ilpomopenupyiite 3h(peKT CUMHXpPOHHU3ALMH, COCTOSIIUN B
TOM, 4TO IPU HAJIMYUU JIBYX WM O0Jiee HCTOYHUKOB aBTOBOJIH
IIPOUCXOOUT HX B3aUMOJEHCTBUE, B PE3YIbTATE KOTOPOIO
BBICOKOYACTOTHbIE UCTOYHHMKH TMOAABIISIOT HU3KOYACTOTHBIE.
B KoOHIlE KOHIIOB HacTymaeT CHHXPOHM3alUs KoJeOaHui
AIIEMEHTOB CpeAbl: KOoJIeOaHUsI TMPOUCXOIAT C YacTOTOH,
pPaBHOM 4YacToTe BBICOKOYACTOTHOIO MCTOYHHUKA. YTOOBI
MPOHA0JII0IaTh ATO SIBJICHUE HA SKpaHe KOMIIbIOTEpa, CIeAyeT
CMOJIETUPOBATh J[Ba OCLMJUIATOpA, PaOOTAIONIMX Ha Pa3HbIX
yacrotax. Jlus a3Toro  HEoOXOAMMO  aKTHUBU3HUPOBATH
onepaTopsl ¢ nometkamu "Ocuumiarop 1" u "Ocuumstop 2".
6. [Tpomoeupyiite oOpa3oBaHme OJTHOPYKaBHBIX
CHHMpAIbHBIX BOJIH. CriMpajbHbIE BOJIHBI 00pa3yroTCs Ha Kpasix
(GbpoHTa BOJIHBI, TO3TOMY JJIsl MOAEIUPOBAHHUS 3TOT0 ITpoliecca
HE00X0IMMO B 0JIOKE HadalbHBIX YCIOBHH 3a7aTh IJIOCKYIO
BOJIHY, pOHT KOTOPOI OOpHIBAETCs B CEpEAMHE IKpaHa.

7. Ilpomonenupyiite oOpa3oBaHue JBYXpPYKaBHBIX
CIUPAIILHBIX BOJIH.

8. M3yunTte 3aBHCHMOCTh YacTOThHI BPALICHUS OJHOPYKABHOM
CIUPAJILHOM BOJIHBI OT MapaMeTPOB cpenl (1, s, h). IloBropure
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STOT BBIYUCIHUTEIBHBIA JKCIEPUMEHT I JABYXPYKAaBHOU
BOJIHBI.

9. [IpoMoenupyiiTe B3aUMOACHCTBHE CITHPATHHBIX aBTOBOJH
C  aBTOBOJIHAMH,  BBIPA0ATHIBAEMBIMH  OCIMILISITOPOM,
KOJICOTIOLTMMCS C HU3KOW YaCTOTOH.

10. Uccnenyiite pacrnpocTpaHeHHe u AHUTWIISILIUIO
OJINHOYHOI'O UMITYJIbCa B OJHOMEPHOI aKTUBHOM cpejie.

11. U3yunte pacnpocTpaHEHHE AaBTOBOJIH B OJIHOMEPHOM
AaKTUBHOH cpezie IPU HATMYUU OCLIMIUISTOPA.

12. [Ipomopenupyiite pacrpocTpaHeHue OJIMHOYHOTO
MMITyJIbCa B OJHOMEPHOW aKTUBHOW Cpeae, MOCIEIHHI
3JIEMEHT KOTOPOIl KOHTAKTUPYET C MEPBBIM.

13. Co3pmaiiTe KOMITBIOTEPHYIO MOJENb PAaCIpPOCTPAHEHHS
ABTOBOJIH B TPEXMEPHOU aKTUBHOM CpeJie.

3amanus 111 CaMOCTOSITEIbHOTO peteHus (0JI0K 5).

1. Ilpomonenupyiite  pacmpocTpaHEHHE BOJHBI U €€
OTpaXEHHE OT 3aKPEIUIEHHOI'O (HE3aKpEIJIEHHOr0) MpaBOro
KOHIIa Cpelibl B Cllydae, KOrJa €€ JIEBbIM 3JIEMEHT COBEpPIIAET
rapMOHHYECKUE KOJIeOaHUsI.

2. U3yunute pacmnpocTpaHeHHE M OTpaK€HHE HMITYJIbCca B
cly4yae, KOIJa JIeBBIM  3JE€MEHT  CpeAbl  COBEPLIMII
MOJIKOJIeOaHu .

3. [IponabmoialiTe  Cymeprno3WIMI0 BOJH, HCITYCKAEMBIX
IBYMsl ~ DJIEMEHTaMH,  KOJICONIOIIMMHUCA C  PaBHBIMU
(pa3IUYHBIMHU) YaCTOTAMM M OTCTOSIIIMMHU JIpYT OT JIpyra Ha
paccTosiHue a.

4. [IpoMopenupyiiTe BO3HMKHOBEHHME CTOAYEH BOJHBI MpHU
OTPaKEHUHU  TAPMOHUYECKOM  BOJHBI ~ OT  MPaBOro
3aKpETUICHHOTO (HEe3aKPEIICHHOT0) KOHIIA IIHYpPA.

5. 3yuure UHTEpEPEHIIHIO JBYX I[yTOB,
pacpoCTPaHSIOLUIUXCSI HABCTPEYY.

6. [IpoMonenupyiiTe OTpak€eHUE OJUHOUYHOTO HMITYJIhCA OT
TpaHULbl pas3fefia JIBYX Cpel C pa3Iu4yHbIMH CKOPOCTAMU
pacripocTpaHeHus BoJH. [l 3Toro HeoOXoauMMO 3a1aTh
pa3IMYHbIe 3HAYEHUS a I JIEBOW W MPABOW IMOJOBHHOK
HIHypa.

7. Ucnonb3yst MOJeNb, U3YYUTE 3aBUCUMOCTD JIJTUHBI BOJIHBI
OT YacTOTHI.

Kpumepuu ouenxku (6 coomeemcmeuu c Qopmupyemvimu KoMREMEHUUAMU U
naaGHUpYyemMbIMU pe3yibmamamu 00yuenus):

— Ha OICHKY «OTJIHYHO0» — CTYACHT AOJIKCH IMOKAa3aTh BBICOKHIM YPOBCHB 3HAaHUM HE TOJIBKO
Ha YPOBHC BOCIIPOM3BCIACHUA U 00BSICHEHUS I/IH(I)OpMaI_II/II/I, HO W HWHTCJUICKTYAJIbHBIC HABBIKH




pemieHus TpoOJIeM W 3a/1ad, HAXOXJACHUS YHHKAJIBHBIX OTBETOB K IMpoOieMaM, OLEHKH HU
BBIHECEHUSI KPUTUUECKUX CYXKICHUM;

— Ha OLCHKY «XO0pomo» — CTYACHT HOOJDKCH IIOKa3aTb 3HaHMA HC TOJIBKO Ha YPOBHC
BOCIIPOU3BCACHUA U 0OBsCHEHHUS I/IH(l)OpMaI_II/II/I, HO W HMHTCIUICKTYAJIbHBIC HAaBBIKH PCIICHUSA
HpO6JICM " 3aa4, HaXOXKJICHUS YHUKAJIBbHBIX OTBCTOB K npo6neMaM;

— Ha OIICHKY «YyJOBJIETBOPUTEJIbHO» — CTYACHT JOJDKEH MOKa3aTh 3HAHUS HAa YPOBHE
BOCITPOM3BEICHUS U 00BICHEHHS MH(GOPMAIINK, HHTEIUICKTYaJIbHbIC HABBIKH PEIICHUS TPOCTHIX
3a7a4;

— Ha OLICHKY «HEeYA0BJIETBOPUTEIbHO» — CTYIEHT HE MOXKET [10Ka3aTh 3HAHUS HA YPOBHE
BOCIIPOM3BEICHUS U O0BACHEHHS HH(POPMAIIUY, HE MOXKET MOKa3aTh WHTEJUIEKTYaJIbHbIC HABBIKU
pELIeHUs IPOCTHIX 3a1ad.



