MMHUCTEPCTBO HAYKH u BBICIIIEI'O OBPA30OBAHMAA
POCCHUICKOM ®EJIEPALINA

depepanbHOE TOCYIAPCTBCHHOE GI0KETHOE 0OPa30BATENBHOE YIPEHKICHHC
BhICIIEr0 00pa3oBaHUs
«MarHuTOroOpCKuit roCyIapCTBEHHbIA TeXHUUeCKHil YHUBEPCUTET HM. T'.1. HocoBa»

VTBEPXIAIO
1 JlEpeKTop NEuC
/""/ .IO. Mesun
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PAEOYAS IIPOTPAMMA M CLHIUIMHBL (MOAYJIST)

MATEMATHYECKOE M OJEJTHPOBAHHE ®HU3HYECKHXITPOLECCOB

HanpasieHre NOArOTOBKH (crenUanbHOCTB)
03.03.02 ®usuka

HampaBineHHOCTD (mpodrs/ CHEHANA3aIHs) IPOrpaMMBL
Dy3KKa KOHJIEHCHPOBAHHOTO COCTOSHMS BEIECTEa

Y poBeHb BBICIIETO 00Pa30BAHHS - GakanaBpuar

dopma 00yIeHHs
ouHast

Wscruryt/ daxynprer ~ HHCTATYT ecTeCTBO3HAHMS H CTaH/IapTU3AA

Kadenpa OU3UKH
Kypc 3
Cemectp 5

MarauToropck
2021 rox



PaGouas IpOrpaMMa COCTaBjieHa Ha OCHOBE ®IrOC BO - GaxanaBpHar 10 HANpaBICHUIO
moxroroBku 03.03.02 Pusnka (mpuka3 MuHOOpHAYKH Poccu ot 07.08.2020 r. Ne 891)

Pabouast TporpaMma paccMoTpeHa 1 o106peHa Ha 3acelaHuy KapeIpbl Om3uKH
18.02.2021, mporoxon Ne 5
3aB. kadeapoi

-——M.B. Apkyiuc

PaBoqast mporpaMma oloopena METOIUYCCKON KOMHCCHEH NEuC
04.03.2021 r. mpoTokon Ne 7 -
TIpencenarens il N.IO. Mesun

Pabouasi IIporpamMma coCcTaBieHa.

noteHT Kadeps1 PU3HKH, KaHL. TEXI. HayK 4% A.B. Konnua

PereH3eHT: o~ s
' / A

3aB. Kadenpoi CHU3MKH, - TCXH. HayK 0.C. Jlorynosa



Jluer akTyajausauuu paboyei nporpammbl

PaGouas mporpamma nepecMoTpeHa, oocyskaeHa u o106pena uis peanusanyu B 2021 - 2022 yaeGHOM rofy Ha
3aceanny kadenpsl DPu3MKH

[TpoTokoa ot 15.
3aB. kadenpoit

o2
—M:B. Apkynuc

PaGouas nporpamMma nepecMoTpeHa, o6cyxaeHa 1 oao0pena s peanuzauuu B 2022 - 2023 yuyeGHOM rofy Ha
3acenanuy kadenpbl Ouznku

[Tpotokon oT __ 20, SpiiNe
3aB. kadeapoii M.B. Apkynuc

PaGouasi mporpamma rnepecMoTpeHa, o0cyxk/aeHa 1 o106peHa uis peanusauuy B 2023 - 2024 yqeOGHOM roay Ha
3aceianuu kadeapel OUINKK

IpoTtokon oT __ 20__F. Mo
3aB. kapeapoii M.B. Apkynuc

PaGovast mporpamMma nepecMoTpeHa, 06cykieHa 1 oa00peHa s peannzaunu B 2024 - 2025 yue6HOM roay Ha
3acefanuy kadeapbl PU3nKK

ITpoTokon oT _ 20 T No- -
3aB. kadeapoii M.B. ApkyJiuc

PaGouyas nporpamMma repecmMoTpeHa, obcyskaeHa 1 onodpena s peanusauun B 2025 - 2026 yueGHOM rofy Ha
3acenanuu kadenpbl PU3NKH

ITpoTokon OT 20 ¢ Ne
3aB. kadeapoit M.B. ApkyJuc



1 Ilesiu ocBOCHHUS JMCHMILIMHBI (MOAYJIA)

[Tonydenue 3HaHUIl O IPUHIMIIAX U METOAAX MPAKTHUYECKOrO PEeIIECHUs 3a/1a4, OTHOCAILMXCS K Pa3JInYHbIM paszenam
¢u3KMKK U criocobaMu MX ONTUMAIBHOM peaan3alyy Ha KoMmIbloTepe. [ToaroToBka CTyIeHTOB K JajdbHEHIIeH caMOCTOsTEIbHOM
pabote B 00nacTy MOAEIHPOBAaHKS (PU3NIECKHX 33/1a4 C IPHIMEHEHUEM COBPEMEHHBIX TEXHOJIOTHA.

2 MecTo A¥CHMILIMHBI (MOYJIS) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucrvmimaa  MaremaTrdeckoe MOJEIHpoBaHHe (PU3MYECKHX IMPOLECCOB BXOOUT B 4YacTh y4eOHOro IUIaHa
(opMHUpyeMyI0 ydaCTHHKaMH 00pa30BaTeNIbHBIX OTHOIICHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jlist M3ydeHus] TUCIUIDIMHBI HEOOXOAUMBI 3HaHUs (YMEHUs, BIaJeHHs), CHOOPMUPOBAHHBIE B PE3YJbTaTe M3ydEHHS
JICIAIUTAH/ TIPaKTHK:

OnemeHTapHas Gpu3uKa

OcHOBBI (PM3MYECKOr0 SKCIIEPHUMEHTA U METPOJIOrHU

Hndopmaruka

Juddepenimanbable ypaBHEHHS

Berancnurenshas Gpuznxa

O6mas ¢usuxa

OO0umit HpU3HIECKUii IPaKTUKYM

Mertozabl MaTeMaTHYECKOH (PU3MKH

3HaHuA (YyMEHHUs, BIAJCHHUS), MOMYYCHHbIE NIPU U3YyYCHUM JAHHOH NUCLMIUIMHBI OynyT HEOOXOAMUMBI I M3Y4EeHHS
JICLUILINH/TIPAKTHK:

IpoexTHas neATeNLHOCTh

IlpousBoncTBEHHasT - MpPAaKTUKAa MO IONYYEHHIO INPO(ECCHOHAIBHBIX YMEHHII U OmblTa NpodheCCHOHAIBHON
JIeATEIbHOCTH

ITnanupoBaHue sKxcriepuMenTa 1 00paboTka faHHbIX Ha OBM

MozenupoBaHue IPOLECCOB NIEPEHOCA B KOHICHCUPOBAHHBIX Cpeliax

IMoxroroska K NmpoLeAype 3alUThI U 3aIIUTa BBITYCKHOH KBaJIM(UKAIIMOHHONW padoThl

HpOI/ISBOL[CTBeHHaﬂ — OpeaauIyiOMHas IIpakKTuKa

3 Komnerenuun o0y4aromerocs, popmMupyembie B pe3yIbTaTe 0CBOCHHS
JAUCHUILIAHBI (MOAYJIs) M IJIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs!

B pesynbrare OCBOGHHS AWCUMIUIMHBL (Momyist) «MaTeMaTH4eckoe MOJICNUPOBaHHE (DH3HYECKUX HPOLECCOB
o0ydaronuiics JO/DKeH o0J1alaTh CIISYIOIMMYI KOMIICTEHIUAMU:

KOL[ HWHAUKaATOpa I/IHZ[HKaTOp JOCTHKCHHS KOMIICTCHIIUN

IIK-2 Cniocoben IUIAaHUPOBATh U IPOBOAUTH JKCIICPUMEHTAJIBHBIC U TCOPETUUCCKUE HUCCICNOBAHUS IIPOLECCOB U SIBJICHUH B
(1)I/ISI/IK€ KOHACHCHUPOBAHHOI'O COCTOSIHUA

[IK-2.1 [IpoBoguT paboTsl Mo 00pabOTKE M aHAIM3Yy HAyYHO-TEXHHUYECKOW MH(OPMAIUU W Pe3ylIbTaToB
HccIleIoBaHui B 00J1acTH (DM3UKU KOHJEHCHPOBAHHOT'O COCTOSIHUS

IK-2.2 IMpoBomut oKkcriepuMeHTHl ¥ OQOPMILIET pEe3yNbTaThl MCCICNOBAaHMNA B 007acTH  (DU3MKH
KOH/IEHCHPOBAaHHOI'O COCTOSIHUS

IIK-2.3 T'oToBUT 351€MEHTHI JOKYMEHTAllUU, IPOCKTOB IUIAHOB U IIPpOrpaMM IPOBEACHUS OTACJIBHBIX 3TAIlOB
OKCIIEPUMEHTAJIbHBIX pa60T B 00J1acTH (1)I/ISI/IKI/I KOHACHCHUPOBAHHOI'O COCTOSHUSA




4. CTpykTypa, 00bEM U coep/KaHne JUCIUILIHHBI (MOXYJIsT)

OO1as TpyR0eMKOCTb AUCLUILIMHBI COCTaBIACT 3 3aueTHbIX equHuL 108 akaz. 4acoB, B TOM UYHCIE:
— KOHTaKTHas pabora — 70,3 akaj. 4acos:

— ayauTopHas — 38 aKaj. 4acos;
— BHeayauTopHas — 32,3 akaJl. 4acos;

— caMocTosTeNbHast paboTa — 2 aKajl. 4acos;
— B opme npaxruyeckoit noarorosku — 0 akaz. yac;
— IIOArOTOBKA K 3K3aMeHy — 35,7 akaz. yac

<DopMa aTTeCTaluu - DK3aMCH

AynuTopHast g
KOHTaKTHas pabota | & z dopma TeKyIero
& =
N B aKaJ. yacax [SESY Bun KOHTpOJIS
Pasnen/ rema 2 ( A ) g . p Kox
g & ©| caMOCTOSTENBbHOH | YycreBaeMOCTH U
JICIIATUTHHBI 3 [ . | xomnerenmu
3 2 E paboTsl MPOMEXKYTOUHOI
Tex nmab. | mpakr. ER aTTecTalu
" | zan. 3aH. | O =
1. JIMCKpETHBIE MOAENU TBEPIOTO
Tela
CamocrosiTensHoe
U3y4eHHe
JIUTEPATYPBI 110
TeMe, pelIieHue [IpoBepka
WHJVBUAYAIBHBIX | WHAWBHIYaJIbHBIX
1.1  OnHomepHas  Mozenb Y Y o
o JIOMAITHUX JIOMAITHUX 3aJaHUH,
YOPYro B3aUMOJEHCTBYIOLIUX o MK-2.1, IIK-
5 6/21 3aJlaHui, OCBOEHHUE | OIpOC, IPOBEpKa
MaTepUaIbHbIX TOYEK 2.2,1IK-2.3
o MPOrpaMMHBIX OTYETOB I10
OJIMHAKOBOH Macchl
MPOJLYKTOB, [PaKTUYECKUM
COCTaBJICHHE paboram
OTYETOB I10
MIPAKTHIECKHM
paboram
CamocrosiTensHoe
U3y4eHHe
JIUTEPATYPBI 110
TeMe, pelIeHue [IpoBepka
WHJVBHUAYAIBHBIX | MHAWBHIYaJIbHBIX
1.2 Mopnens YIpyro Y Y o
o JIOMAITHUX JIOMAITHUX 3a/laHuMH,
B3AUMONCHCTBYIOMHX 821 3a/IaHui, OCBOEHHE |  ompoc, mpoBepka TIK-2.1, TTK-
MaTepHaIbHbIX TOYEK i POC, TPOBED 2.2, 1IK-2.3
MIPOrpaMMHBIX OTYETOB I10
HECKOJIbKUX COPTOB
MPOJLYKTOB, MIPAKTHIECKIM
COCTaBJICHHE paboram
OTYETOB I10
MIPAKTHIECKHM
paboram




CamocrosTensHoe
U3y4eHHe
JIUTEPATYPBI 10

TeMe, pelIieHue [IpoBepka
1.3 OnHomepHas  MoJelb P POBEp
o WHMBHIYAIbHBIX | HMHIMBUIYaJbHBIX
B3aUMOJICHCTBYIOIINX -
JIOMAaITHUX JIOMAIITHUX 3aJlaHuMH,
MaTepHaIbHbIX TOYEK Ny [IK-2.1, TIK-
. 821 3a/laHui, OCBOEHHE | OIPOC, IIPOBEPKA
OJIMHAKOBOH MAacChl C y4ETOM 2.2, 1IK-2.3
MIPOrpaMMHBIX OTYETOB 110
aHrapMOHUYHOCTH
o MIPOIYKTOB, MIPAKTHIECKIM
B3aUMOJICHCTBHUS
COCTaBJICHHE paboram
OTYETOB 110
MIPAKTHIECKHM
paboram
HWroro no pasneny 22/61
2. HempepbIBHBIE MOAIE€NH TBEPIOTIO
Tena
CamocrosiTenpHoe
n3y4yeHHe
JIUTEpaTyphl 10
TeMe, pelIeHHe ITposepka
2.1 Onucanne WHIVBUAYAIBHBIX | HMHIAMBUIYAJIbHBIX
pacnpocTpaHeHus JIOMAaITHUX JIOMAITHUX 3a/laHuMH, K21, TIK
BO3MYIICHHI B TBEPJIOM Teje 821 3aJJaHuii, OCBOEHHUE | OIMPOC, MPOBEPKA 29 HI’( 23
IpU  TIOMOIIM  YpaBHEHHUS MIPOrpaMMHBIX OTYETOB 110 - )
KoJIeOaHUsI CTPYHBI MIPOYKTOB, MIPAKTHIECKIM
COCTaBJICHHE paboram
OTYETOB 110
MIPAKTHIECKHM
paboram
CamocrosiTenpHoe
n3y4yeHHe
JIUTEpaTyphl 10
TeMe, pelIeHue [IpoBepka
WHJMBHUAYAIBHBIX | WHAWBHIYaJIbHBIX
2.2 JIBymepHast AHBHALY; AHBHALY; o
JIOMAaITHUX JIOMAITHUX 3a/laHuMH,
LIEHTPAJIbHOCUMETPUYHAS Ny [IK-2.1, TIK-
821 3aJlaHUi, OCBOEHUE | OIpOC, MPOBEpKa
MOJEIIb PpacrpocTpaHeHus! 2.2,1IK-2.3
9 MIPOrpaMMHBIX OTYETOB 110
YIpyrux KoneGaHuit
MIPOJYKTOB, MIPAKTHIECKIM
COCTaBJICHHE paboram
OTYETOB 110
MIPAKTHIECKIM
paboram
Hroro no pasneny 16/41
Hroro 3a cemectp 38/1011 9K3aMEH
Hroro no npucuurivze 38/101 9K3aMeH




5 OGpa3oBaTe/bHbIE TEXHOJIOTHH

Pe3ynbraT 0cBOGHMS AUCLHMILIMHBI «MaTeMaTHuecKoe MOZSNIMPOBaHNue (U3NUECKUX MPOLIECCOB» — (hopMupoBaHue y
CTYIEHTOB KOMIIETCHIUH MPE/ICTaBILIOMIX CO00H TUHAMUYHYIO COBOKYIHOCTb 3HAHMH, YMEHHUH, BIAJCHUM, criocoOHOCTEl 1
JIMYHOCTHBIX KauyeCTB, KOTOPYIO CTYAEHT MOXKET HPOJEMOHCTPUPOBATH IOCIE 3aBEPLICHHS TaHHOH 4acTH 00pa3oBaTeIbHON
nporpammbl. Jl1s GOpMHUPOBaHUS 3TUX KOMIIETCHLIMH M pealli3allii MPeyCMOTPEHHBIX BHIOB yueOHOH paboThbl, B yueOHOM
mporecce B KadecTBE 00pa3oBaTENbHBIX TEXHONOIMH HCHOIB3YIOTCS TPAJULUOHHAS W  MOAY/IbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

VYueOHble 3aHATHS IPOBOJATCS B BUJIE

1) IlpaxTuueckux 3aHATHHA

Pemenue ¢usnueckux 3anad Npy MOMOILIN YUCICHHOTO MOJIEIUPOBAHUS SIBIAIOTCS HEOTHEMIEMOH 1 BayKHOH 4acThIO
U3Yy4eHUs COBPEMEHHOro Kypca ¢usuxu. Ha HUX, Ha IprMepax KOHKPETHBIX 33714 YriIyOJIsStoTCS TEOpeTHIECKHE OCHOBBI Kypca,
[IOKA3bIBAaETCA MX IPAKTHYECKOE NPUMEHEHHE, BbIPAOATHIBAIOTCS OCHOBHBIC BIAJCHHS I8 JalbHEHIIEH caMOCTOATENbHON
paboTsL.

2) KoHTpOonpHBIX padoT.

KoHTponbHble pabOThI HUCHOIB3YIOTCSA C IIENbIO OLEHKH CTEIEeHHM YCBOGHHS KPYIHBIX DPa3/elioB WIM COCTABHBIX
qacTei u3ydaeMol JucHUIUIMHBI. OCHOBHBIMU (hOPMaMU KOHTPOJIS SBJISAIOTCA MHCbMEHHAs JIOMAIIHsA KOHTPOJbHas pabora,
KOMIIBIOTEPHOE TECTUPOBaHHE.

Ha naGopaTopHbBIX 3aHATHSAX NPUMEHSIOTCS KaK aKTHBHbBIC, TAK M MHTCPAKTHBHbIE METOABI O0YyYeHUs, KOTOpbIE B
OTJINYME OT aKTUBHBIX METOJ0B, OPHEHTHPOBaHbI Ha GoJiee IMPOKOE B3aMMOJICHCTBHE CTYAEHTOB HE TOJIBKO C IPEIO/iaBaTelIeM,
HO U JIPYT C IPyroM U Ha JOMHHHPOBAaHUE aKTUBHOCTH CTYJICHTOB B IIpoliecce 00ydeHHs

6 Y4yeOHO-MeTOaHMYIECKOE O00ecIedeHre CaMOCTOATEILHONH PadoThl 00y4al0IIMXCS

[IpencrasneHo B npuaoxeHuu 1.

7 OneHo4YHBIE CPEACTBA [JIsl IPOBEACHUS MPOMEKYTOYHOIH aTTecTaluH

[IpencraBneHs! B IPUIOKEHUH 2.

8 YuebHo-MeToanueckoe U HHGOPMaLHOHHOE ofecrieyeHue T CHUTIMHBI (MOYJIst)

a) OcHOBHAs JIMTepaTypa:

1. AbakymoB M. B. Jlekuuu 1o 4uCICHHBIM METOJaM MareMaTuueckod ¢usuku: YueOHoe mocobue / M. B.
AbaxymoB, A.B. T'ymun; MI'Y um. M.B. Jlomonocosa - M.: HUL] UTH®PA-M, 2013. - 158 c. - ISBN 978-5-16-006108-5 Pexxum
nocryma: http://znanium.com/bookread.php?book=364601

2. CrpexkanoB 0. A. ®usuka tBepmoro Tena: YuebHoe nocooue / H0. A. Crpekanos, H.A. TenskoBa. - M.: UL]
PUOP: HUIL[ Hudpa-M, 2013. - 307 c.: 60x90 1/16. (mepemrer) ISBN 978-5-369-00967-3 Pexum nocryma:
http://znanium.com/bookread.php?book=363421

0) /lonoJHMTeIbHAS JIMTEpaTypa:

1. KamuronoB, A. M. ®usuko-MexaHHYECKHE CBOICTBa KOMIIO3MLMOHHBIX MaTE€pUaloB. YIpyrue CBOHCTBa
[Onexrponnstii pecypce] : MmoHorpadus / A. M. Kanuronos, B. E. Penpkun. - Kpacnosipck: Cub. dexnep. yu-1, 2013. - 532 c. -
ISBN 978-5-7638-2750-7. . Pexxum nocryma: http://znanium.com/bookread.php?book=492077

B) MeTtonnueckue ykazaHus:

JlaGopartopHblii IpakTHKyM 10 Kypcy «MopenupoBanue (HU3MUECKMX HPOLECCOB B SIIEPHBIX peakTopax» /
Haiimymmn A.T'., Yeprko 10.b., Aunkun M.H. - Tomck:U3a-Bo Tomckoro nomurex. yausepcutera, 2015. - 111 c. - Teker :
anexTpoHHBIN. - URL: https://znanium.com/catalog/product/701502




r) [Iporpammuoe odecneuenue 1 UHTEpHET-pecypebl:

IIporpammuoe o0ecneyenne

Hanmenosanue [10 Ne norosopa Cpok AeiCTBYS TULEH3UU
MS Windows 7
Professional (st J1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Ne 135 or 17.09.2007 GeccpodHo
Professional
MathCAD v.15 Education
University Edition J-1662-13 or 22.11.2013 6eccpodHo
Borland Turbo Delphi Nel112301 ot 23.11.2005 6eccpouHO
ABC Pascal cBobomHO pacnpocrpansemoe [10 6eccpodHo
IpodeccnonanbHbie 6a3bl JAHHBIX M HHPOPMAIMOHHbIE CIPABOYHBIE CHCTEMBI
Hassanue kypca Ccplka
OnexrpoHHsle pecypesl oubnuorexkn MI'TY um. I.1. Hocoa http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepua/ibHO-TEXHHYECKOe ofecniedeHre TUCIMIIIMHBI (MOLYJIsl)

MaTepI/IaJ'lLHO-TeXHI/I‘-IeCKOG obecrieueHue JUCHUITIIMHBI BKITFOYAcCT:

MarepuanbHO-TeXHH4ECKOe 00eCreueH e IUCUUIIINHBI BKIIFOYAeT:
Aymuropun  ais  NPaKTHYECKOH M CaMOCTOATENBHOH paboTh

06y'-13.IOH.II/IXCH. OcHaileHue: TNIEPCOHAJIBHBIC

KOMIBIOTEPHI C BBIXOJJOM B MHTEPHET U JOCTYIIOM B 3JIEKTPOHHYIO 00Pa30BaTEIILHYIO CPEy YHUBEPCUTETA.



Hpnnoxenne 1
YuebHo-meToan4yecKoe obecnedeHne CaMoCTOSITeTbHOMH PadoThI 00yJaloIuXCs
IIpumeprvie memsvr npakmuyeckuxpaom:
Nel «METO/BI YUCJIEHHOI'O UHTEI'PUPOBAHUA U JIHDODEPEHI[POBAH».

3angaya. [{ys u3BecTHOH GYHKIMH y = Y(X), ONPEIEInTe NEPBYI0 U BTOPYIO IPOU3BO/HBIE B TOUKE C KOOPIMHATON X, a TaKXKe
MHTErpaj B HHTEepBaJie OT a 10 b

Ne2 «MOJEJIIPOBAHUE CUCTEM C OHHOH CTEITEHBFKO CBOEObI».

3amaya. ImeeTcst Qusnueckas cucreMa ¢ OJHOM CTENEHBIO CBOOOIBI, COCTOSIIAs W3 WHEPLHOHHOIO dJeMEHTa Maccod m,
YIIPYToro 3JIEMEHTa JKECTKOCTBIO K M JUCCHIIAaTHBHOIO 3JIeMeHTa ¢ KOd()(UIMEHTOM compoTuBieHus . ONpenennuTb OTKIMK
cucTeMsl X(t), a TaKKe ee MepBYI0 M BTOpYIo mpou3BoxaHble V(t), a(t), Ha BHemHee Bo3zpeictBue Fy = F; (t), ecnm n3BecTHHI
HavaseHble ycnoBus x(0), v(0).

Ne3 «MOJEJIb JBYMEPHOI O JJBIDKEHHA MATEPHAJIBHOH TOYKHy.

3anaua. MatepuasbHas Todka Maccoil m nBrkeTcs B cuinopoM none Fy = Fy(x,y), Fy = Fy(X,y), mpu 5ToM Ha Hee JeHCTBYeET cuila
BSI3KOTO TPEHUsA C MpoeKuusiMH Fp, = - rv,, Fy = - rv,, HampaBiieHHass NPOTHUBONONOXKHO CKopocTH. Heobxomumo, 3Has
HavaJlbHbIE YCIIOBUS X , Yo » Vox » Yoy » IOCTPOMTH TPAEKTOPHUIO JIBHKEHHUS TOYKH.

Ned «MOAEJIb JIBMDKEHUA CUCTEMBI MATEPHAJIBHBIX TOYEK».

3anaua. Imeercst cucrema N MaTepHanbHBIX TOYEK ¢ MaccaMu m;, i = 1, 2, ..., N, B3aUMOJCHCTBYIOIIUX IPYr C IPYroM ¢
BHYTPEHHHMH CHJIAMH, Ha KaXYI0 U3 KOTOPBIX JEHCTBYeT BHEIIHss cuia. FIcXos u3 HauaabHBIX KOOPJHMHAT X, Y, ¥ CKOPOCTEeH
Vxi» Vyi, OTIPENENUTE KOOPAMHATEI U CKOPOCTH MaTEPUANIbHBIX TOYEK B IIOCIEAYIOIINE MOMEHTHI BPEMEHH.

Ne5 «MONEJIIPOBAHUE KOJIEBAHUY CBA3AHHBIX OCIJUIITIATOPOB».

3anaua: Mmeercs cucrema n3 N OCHMIUIATOPOB € MAaccaMu M M JKECTKOCTBIO MPYXKUH K; , CBS3aHHBIE MEXIy COOOH ynpyrumu
CBSI3AMH C JKECTKOCTBIO ¢; . Ha Kaxplii ocliuuisTop JeicTBYeT Chila BS3KOIO TPEHHUS - IT); . 3a1aHbl HadasbHble cmeeHus &; (0)
u ckopoctu 1; (0) Beex ocummiaTopos. Ha oTnenbHble ocuunnaTopsl AeicTByeT BeIHyxaromas cuna Fi = Fi (t) HekoTopble
OCIIWJIISITOPHI KOJIEOIOTCS 10 3aKoHy &; = &; (t). M3BecTHO, 4TO KpaiiHue OCHMIUIATOPHI 3aKpernieHsl (cBooo k). Heobxommumo
MOCTPOUTH KOMITBIOTEPHYIO MOJIEJIb KOJIeOaHUH CBA3aHHBIX OCLMIIIATOPOB.

Ne6 «MOLEJTHPOBAHUE ABTOBOJIHOBBIX ITPOL[ECCOB».

3amaua: meercst [ByMepHasl aKkTHBHas Cpe/ia, COCTOSINAs W3 3JIEMEHTOB, Kbl M3 KOTOPBHIX MOXKET HAXOMHThCA B TPEX
Pa3IMYHBIX COCTOSHHUSIX: IOKOE, BO30YXKICHHHM H pedpakrepHOcTH. IIpH OTCYTCTBHM BHEUIHETO BO3JCHCTBHS, OSJICMEHT
HAXOJHUTCS B COCTOSHHH IOKOsl. B pe3ynbraTe BO3ACHCTBHUSI BIEMEHT MEPEXOAUT B BO30YXKIECHHOE COCTOSHUE, HpHOOpeTas
CIIOCOOHOCTE BO3OY)XKAATh COCEIHHME dIeMEHTHL. Uepe3 HEeKOTOpoe BpeMs II0CIe BO3OYKACHHS IEMEHT NepeKIiovacTcs B
COCTOSIHUE Pe(PAKTEPHOCTH, HAXOMICh B KOTOPOM OH HE MOXET OBITH BO3OYXKIEH. 3aTeM dJIEMEHT caM BO3BpaIlaercs B
HCXOJIHOE COCTOSHUE IOKOs, TO €CTh CHOBA IIPHOOpETaeT CHOCOOHOCTh IIEPEXOUTh B BO30YKIEHHOe cocTosiHue. Heobxonumo
[POMO/ICITUPOBATH TIPOLIECCHI, IPOUCXOASIIIE B JBYMEPHON aKTUBHOM Cpe/ie MPH Pa3IHYHbIX HapamMeTpax Cpeibl U HaYaIbHOM
pacrpeieleHy BO30Y)KACHHBIX JIEMEHTOB.

Ne7 «MOAEJINPOBAHUE PACIIPOCTPAHEHUA BOJIHBI».

3amava. Umeercs HCIIpEphIBHAsA OAHOMEpHAasA yIipyras cpeaa. 3amaHbl KosiebaHus OTHACJIBHBIX DJIEMEHTOB CPEAbl U CKOPOCTH
pacnpoCcTpaHCHUsI BO3MYIICHUS. HCO6XOJI[I/IMO pacuuTaTh CMEIICHU 3JIEMEHTOB CPE/IbI B ITOCICAYIOINE MOMEHTBI BDEMCHU.

Ne8 «MOIEJIb ABJTEHHH ITEPEHOCA (TEITJIOIIPOBOJHOCTH, JUDDY3HA, BA3KOCTh)».

3angaya: ImMeercs mnpsMoyroibHas IUIACTHHA, KO3((HUIMEHTTEMIIEPATypOIPOBOIHOCTUKOTOPOrO 3aBUCHUT OT KOOPJHHATHI
a=a(x,y). 3aJaHo HayalbHOE pacipeaeneHne Temreparypbl T=T(X,y), a Tak)ke MOIIHOCTb (, U KOOPJHHATEHI (X, ¥,) HCTOYHUKOB
Teruta. HeoO0XomuMo n3ydnTh N3MEHEHNE TEMITEPaTyphl pa3IMyHbIX TOUYEK IUTACTHHEI C TEYCHUEM BPEMEHH.

CHmcoKBONPOCOBIIsICAMONPOBEPKH
1. YroTakoe 1MCIIEPCHOHHOECOOTHOIIEHHE?
2. B ueM paznnuue akyCTHYECKOH M ONTHYECKOH BeTBeH KoneOaHuii?



3 OT 4ero 3aBUCUT KOJMYECTBO aKyCTUUECKUX (ONTHYECKUX ) BETBEH?

4 Kaxk 3aBHCHT CKOpPOCTB pacipocTpaHeHus KoJIeOaHUH B OTHOMEPHOI [IETTOYKe OT MacChl MATePHUATIbHBIX TOUEK?

5 Kak 3aBHCHT CKOpPOCTB pacpoCTpaHeHHsI KOJIeOaHU B OTHOMEPHOH [IETIOUKe OT KECTKOCTH CBSI3U?

6. Uro Takoe (a3oBast v rpyIIoBas CKOpocTu?

7 Kak Biusier yueT aHrapMOHUYHOCTH B3aUMOJICHCTBHSI Ha PE3yIbTaT YUCIEHHOrO SKCIIEpUMEHTa?

8 B uém npenmyiiecTBO UCIIOIb30BaHUSI HEIPEPBIBHBIX MOJIEsICH?

9 [IpoBenuTe aHanoOruu MEXIy BEJIMYMHAMM, ONUCHIBAIOIIMMU HENPEPHIBHYIO MOZAEIb U AUCKPETHYIO MOJENb TBEPAOrO
Tena.

10.  KaxoBbI ycl10BHs NIEPEX0/ia OT HEMPEPBIBHOM MOAENHN K JUCKPETHOMN?

11. 3anummTe aHATUTHYECKOE pEIIeHHEe YpaBHEHHs KOJICOAHHs CTPYHEL.

12.  3anummTe aHATUTHYECKOE pelIeHNe YpaBHEHHs KoeOaHusi MeMOpaHBL.

13. SIBHBIE U HEABHBIE PA3HOCTHBIE CXEMBI.

ITepeyeHnbBONPOCOB K 3K3aMeHY:

1. YucneHnsle MeTobl. FIHTEpIONALMSA 1 annpokcuManys QyHKIMOHAIbHBIX 3aBUCHMO-

2. cTel.

3. Yucnennoeud depeHIpoBaHUE U HHTET PUPOBAHHE.

4. UncneHHBIEMETO/IBIIONCKAYKCTPEMYMA.

5. BerancnuTensHpleMeToAbIIMHEHHOH AT e0pBI.

6. YucneHHble METO/IBI pellieHHs cucTeM AnuddepeHnnanbHbIX ypaBHEHUH.

7. CrutaliH-annpoKCHMaIys, HHTEPIOJISALNS, METO/l KOHEUHBIX JIEMEHTOB.

8. BerancnutensHslil 3kcniepuMeHT. [IpUHIMIBI TPOBEACHHUS BBIYMCIUTEIBHOTO SKCIIEPUMEHTA.

9. TeXHMKaCUMBOJIbHBIXBBIYUCICHUI

10. Monens, anropuTy™, Iporpamma.

11. Anropurmudeckue s3b1kH. [IpencTaBiieHue o A3bIKax IPOrpaMMHUpPOBAHUS BBICOKOTO

12. YPOBHSL.

13. INakeTsImpUKIIaTHBIXIPOTPAMM.

14. OCHOBHBICTIPUHIUIIEIMATEMaTHUECKOTrOMOICIUPOBAHHSI.

15. OneMeHTapHble MaTeMaTH4eCKHe MOJIENIN B MEXaHUKE, THIPOIMHAMUKE, DIICKTPOIMHAMHUKE.

16. YHHBEpCanbHOCTEMATEMAaTHIECKUXMOIETIEH.

17. MeTo/pl IOCTPOCHHUS MaTeMaTHYECKHX MOJieliel Ha OCHOBE (hyH/IaMEHTAIbHBIX 3aK0 HOB IPUPOJIBL.

18. . BapuannoHHble IPUHIMIBI HOCTPOSHHS MATEMaTHYECKUX MOJETIEH.

19. Merozst HCCIIEI0BAHHS MaTEeMaTHYECKUX MozeNnen. Y croiunBoCTs.
IpoBepkaaleKBaTHOCTUMATEMATHICCKUXMOIEIICH.

20. MaremaTu4eckie MOZENIM B HAay4HbBIX HCCIEIOBaHMAX. MaTreMaTHyecKue MOJENU B CTaTHCTUYECKOH MEXaHUKe,
9KOHOMUKE, OUOJIOTHH.

21. MeTo/bl MaTEMaTHYECKOr0 MOJICIIMPOBAHUSI U3MEPHUTEIbHO-BBIUHCIUTEIILHBIX CHCTEM.

22. npubopa. [IpoBepka aeKBaTHOCTU MOJIENIN U3MEPEHHUS U a/IeKBATHOCTH PE3YIbTATOB PEIYKIIUH.

23. Mopenn muHamuaeckux cucreM. OcoObie Touku. budypkamum. Junamudeckuiixaoc.

Memoouueckue pexomenoayuu 014 CAMOCMOAMENLHOU PAOOMbL CHYOEHN 06

IMoaroroBka K 3K3amMeny

Iepen HawaJoOM IMOArOTOBKM K 3K3aMEHY HEOOXOIUMO IPOCMOTPETh BECh MarepHal M OTJIOXKHTH TOT, YTO XOPOLIO
3HAKOM, & HAUMHATh YYUTh HE3HAKOMBIH, HOBBII

Haunnail roToBUTBCS K 3K3aMEHY 3apaHee, IOHEMHOT'Y, T10 4acTsM, COXpaHss crnokoicTBue. CocTaBb IUIaH Ha KaxKIbII
JICHb TOATOTOBKH, HEOOXOAMMO YETKO OIPEJEIUTh, YTO UIMEHHO CEroHs OyleT U3y4aTbCsa. A Takke HEOOXOIMMO OIPEIEIUTh
BpEM 3aHATHH C y4€TOM PUTMOB OPraHU3Ma.

K TpynHO 3anmomMuHaeMoMy MaTepualy HEOOXOAMMO BO3BPAILATBCS HECKOJIBKO pa3, NMPOCMATPUBATH €r0 B TEUCHHE
HECKOJIBKHX MUHYT BEYEPOM, a 3aTEM €ILE Pa3 - YTPOM.

OueHb I0JIE3HO COCTABIIATH IUIaHbI KOHKPETHBIX TEM M JIEPKaTh UX B yMe, a He 3a3yOpHBaTh BCIO T€MY HOJIHOCTBIO «OT»
1 «10». MOXHO TaKkxkKe NPaKTUKOBATh HAIINCAHUE BOIPOCOB B BUJIE KPATKOI0, TE3UCHOT'O U3JI0KEHHs MaTepHaa.

3ayunBaeMblil MaTepua Jydiie pa3ouTh Ha CMBICIOBBIE KYCKHU, CTapasch, YTOOBI MX KOJIMYECTBO HE IPEBBIIIANIO CEMHU.
CMbICIIOBBIE KYyCKH MaTepuasla HeoOXOIMMO YKPYIHATh U 000011aTh, BbIpaXkast [JIABHYIO MbIC/Ib OJHOHN (pa3oil. TekcT MOXKHO
CHJIBHO COKPATHTb, NPEJICTABUB €0 B BHIE CXEMBI

Ilepeckas TekcTa CBOMMH CIOBAMU NPHUBOAMT K JIY4IIEMY €TI0 3aIIOMUHAHHIO, YEM MHOTOKPAaTHOE YTEHHUE, TOCKOJIBKY 3TO
aKTHUBHAas, OPraHN30BaHHas 11eJIbI0 YMCTBEHHAs paboTa

Metoanyeckne yKa3aHusi MOBBINOTHEHHIO OMAIIHEr0 3aJaHUsI PEKOMEHIYETCsl CIIEIOBAaTh CIEAYIOIIEMY O0IeMy
aNrOpUTMY:
1. IIpopaboTaTh KOHCHEKT JIEKIMH Ha IPEIMET BBISBICHUS! HEIIOHATHBIX MOMEHTOB TEMBI.
2. B ciydae Hanu4usi HEMOHSATHBIX MOMEHTOB C(OPMYIHPOBATEH BOIIPOCHI.
3. Haiitu ¥ u3y4uTh TONONHUTENBHBII MaTepual 1o TeMe, UCIIONIB3Ysl PEKOMEHIOBAHHYIO JIUTEPATyPy U SJIEKTPOHHBIE PECyPCh
y4eOHbIX 1IocoOuii B ceT MIHTEpHeT.
4. OTBeTHTH HAa BO3HUKIINE B XOJIE M3YYCHUS TEMBI BOIIPOCHL.
5. Beimucarth TpaKTOBKH OCHOBHBIX HOHSTHH, 3aKOHOB, IIPUHIIUIIOB ¥ T.II. II0 T€ME JICKIIUH.
6. 113 nepedHst BOIIPOCOB K 3a4eTy BHIOPATH T€, KOTOPBIE OTPAXKAIOT COJIEPIKAaHHE JISKIIIH.
7. HaliTu OTBETHI Ha 3T BOIPOCH! B TEKCTE JIEKLMI U JONOIHUTEIBHOM MaTepuaile.
8. OdopMuTEMarepuai B MMCEMEHHOMBH IS



Hpnaoxenne 2

((OIICHO‘IHI)IC cpeacrea aJjisi NPpOBeACHUS npomemyTo‘moﬁ aTTeCTAlluID>

Ilo L[aHHOﬁ JUCHUIUIMHE ITPEAYCMOTPEHBI PA3JIMYHbIE BHIbI KOHTPOJISA PE3YJIbTAaTOB 06yquI/I$[I TeKle_II/Iﬁ KOHTPOJIb
(npOBepKa BBIIIOJIHCHUS IIPAKTUYCCKUX 3aI[aHI/II7I), HWTOTOBBIN KOHTPOJIb B BUJIC DK3aM€HaA.

CTpyKTypHBII

PYKTYP [Inanupyemslie

JJIEMEHT 5 O1eHOUHBIE CPEACTBA
Kommerenmuy | PE3YIBTaTH! 00yeHms

IIK-2: Cnioco0eH nJIaHMPOBATh M MPOBOAUTH IKCIIEPMMEHTAIBHBIE H TEOPETHIECKHE HCCIIeJ0BAHNS NPOLECCOB H
SIBJICHUH B (pU3MKe KOHACHCHPOBAHHOIO COCTOSIHHSI

IMpoBomur paboTsl IO Hepeuenv eonpocoe 0nsa no020moeKu K IK3amMeny:
00paboTKe W aHaNIU3y
Hay4HO-TE€XHUYECKOM 24.  YucneHssle MeTozbl. MHTEpHIONALNMS U annpoKcuMalys (yHKIHOHAIBHBIX
uHbopMaLu u 3aBUCHMO-
pe3yJIbTaToB 25. crei.
HCCIIEI0BaHUI B | 26. Yucnennoe nuddepeHnpoBanie 1 UHTErPUPOBaHHUE.
obnactu ¢bwmsuku | 27. YucneHHblE METOBI TOMCKA SKCTPEMYMA.
KOHJIEHCHPOBaHHOTO 28. BerancnuTensHble METOJIBI JIMHEHHOI anreOpbl.
COCTOSHUS 29. YucneHHble METO/IBI pellieHHs cucTeM AuddepeHnnanbHbIX ypaBHEHHH.
30. CrutaiiH-anmpoKCcUManys, HHTEPIOJISLHS, METOJl KOHEUHBIX AJIEMEHTOB.
31. BeruncnurensHelii 3kciepuMenT. IIpHHIMIBI TpOBEAEHNS
BBIUHMCIIUTENBEHOIO SKCIIEPHUMEHTA.
32. TexHnKa CHMBOJIBHBIX BHIYUCIEHHUI
33. Mopens, alroputM, Iporpamma.
34. Anropurmudeckue s3Ik, [IpencraBinenue o si3bIkax
HPOrpaMMHUPOBAHUS BBICOKOI'O YPOBHS
35. INakeTs! NPHUKIAAHBIX TPOrPAMM

3agaHust U1l CAMOCTOSTENILHOTO penieHus (00K 1).

1. Touka nBWXeTCS NPSMOIMHEHHO €O cKopocTeio Vv(t) = 3 + 2t + 1%
UuncneHHbIMH METOZAMU M AHAJIMTHYECKH OIPEIeNUTe YCKOPEHHE TOYKH B
MOMEHT BpeMeHH | ¢ M npoiieHHbId myTh 3a BpeMs oT 1 go 3 c. IloBropure
pacueTsl IPU Pa3JINYHbIX 3HAUCHUSAX 11ara U CPaBHUTE PE3YJIbTATHI.

2. Vmeercs ImiacTUHKA TOJIIMHOM h orpaHHYeHHas KpUBOH y = X u MPSIMOR y =
1. Ee motHOCTh ecThb (QyHKIMS KoopaumHaTsl y: p(y) = po (1 + ay), rmea --
1K-2.1 MIPOU3BONBHBIN KoddduimenT npornopuuonansHocty. Omnpepenure ee Iiomais u
Maccy MeTozoM Monrte - Kapio.

3. Ompenenure KOOPIMHATHI LEHTPa MACC IUIACTHHBI TONIIMHBI h, OrpaHHYeHHON
npssmbIMEX = 0, y = 0, y = 4 - X°, IJIOTHOCTb KOTOPOM paBHa p.

4. TInacruHa tommuuHOM h mmeer Qopmy kpyra paguyca R. Ee miorHocTs C
POCTOM pacCTOSHMS I' 1O LEHTpa yObIBaeT no 3akoHy p(r) = po (1,5 - 1/R).
MeTon0M YHCIEHHOTO MHTETPUPOBAHMS ONPEEINTEe MOMEHT MHEPLMH IIACTHHBI
OTHOCHTEIIBHO OCH IIPOXOZIAILIEH Yepes3 ee LEHTP U JISHKAILEH B €€ INIOCKOCTH.

5. IocTpoiiTe KPUBYIO 3aBUCUMOCTH U3JIy4aTeNIbHOM CIIOCOOHOCTH aOCOIOTHO
YEPHOIo TeJla OT YaCTOThI IIPU MOCTOSIHHON TemiiepaType T, BbIpaxaeMyro
dopmymoii [Tnanka: £, (0,T) = Aw*/ (€®*"- 1), rae A u B - nocrosHHsIe

ko3 dunmentst. Ilocrpoiite rpaduk npu pasnmuHbx T. MeTo10oM YHCIEHHOro
HHTETPUPOBAHUS HAMIUTE MHTETPAIbHYIO CBETUMOCTD a0COIIOTHO YEPHOTO Tela,
B3siB uHTErpai ot f, (®,T).

3agaHust U1l CAMOCTOSTENILHOTO penieHus (00K 2).

1.Ha Touky Maccel m JEHWCTBYeT CKayKOOOpa3HO W3MEHSIOMAsCs CHJla.
Hccnenyiite ABWKEHHE TOYKM, HPOAHAIM3UPYHTE IOMYYMBIIHECS TIpaduKu
3aBHCHMOCTEH X = X(t), Vx = Vi (1), ay = ax (t).

2. IIpomonenupyiite NBMKECHUE MaTE€pPUAIbHOM TOYKH, IBIDKYLIEHCS B BA3KOH
cpele Mox JecTBUEM IOCTOSHHOM CUIIbI, HalpaBlIeHHOM Baoap ocu X: Fy =
const>0 mpum HadanbHBIX YCIOBUAX Xo= 0, vy <0. IIpoananusupyiite
noyqarormuecs: rpaduku X(t), vy (t), a, (t). Jlokaxxure, 94To BpeMst nobeMa KaMHs,
OPOLIEHHOr0 BEPTUKAIBHO BBEPX, MEHBILIE BDEMEHH CITyCKa.

3. Cozpalite Mozeib NMEPEXOJHOrO Mpolecca B IeNH, cojeprkameil pesucrop R u

KaTYIIKY HWHIAYKTHBHOCTHU L, TIOAKIIIOYCHHBIC K HCTOYHHKY IOCTOSSHHOI'O




CTpyKTypHBII
SIIEMEHT
KOMIIETEHIIUH

[Inanupyemslie
pe3yabTaThl 00ydeHHUs

OreHOYHBIE CpeacTBa

HaNpsDKeHUs, NpPU YCIOBHM, 4YTO ipHe paBHO 0. Hcciemyilite aHaIOrHYHBIN
MEePEeXOIHbII MpoLecC B LEMH, COASpXKalllell MOCIeNOBATEIbHO COEAUHEHHbIE
PE3UCTOP U KOHIEHCATOP.

4. zyunre nBmKeHHE KoyeOaTeIbHOH CHCTEMbl B cilydae ciaboro 3aTyxaHus,
xorma r/2m<wmo= (k/m)"%. V6emurech B TOM, UTO YCKOPEHHE H3MEHSETCH B
MpOTUBO(]A3e C KOOPIUHATOM, @ CKOPOCTH OIEPekaeT KOOPIMHATY Ha /2, IpHIeM
aMIUIATYZB! KonebaHui x(t), v(t), a(t) ymeHbImaroTcst o sKcrioHeHTe. [IpoBemure
CEpHIO BBEIYHMCIIUTENBHBIX KCIEPHMEHTOB MPHU Pa3IMYHBIX HAYAIBHBIX YCIOBHSX
CHCTEMBI.

5. IIpoMonenupyiiTe IBHKEHHE OCLHHIUIATOPA B CIydae CHIBHOTO 3aTyXaHHs MpH
r2m>m,= (k/'m)"%. V6emurec, Wro B 9TOM Clydae JBHDKCHHE Oyer
aNePHOUIECKIM.

6. Uccnenyiite 3aTyxaromme KoneOaHHS Tena, CBSI3aHHOIO C TI'OPH30OHTAJIBHO
PactoIOKEHHBIMU TPY)KUHAMH M CKOJIB3SIIIEr0 MO MOBEPXHOCTH CTOJNA, CYHTAs,
YTO MaKCUMaJIbHasl CHJIa TPEHHMS TTOKOSI paBHA CHJIE TPEHHS CKOJIBKESHUS Umg.

7. Ilpomonenupyiite padoty criaxusaroniero RL - ¢punbTpa npu nogade Ha HEro
ITYJIECHPYIOLIETO HAaIpsDKEeHHS, TIOJTYYaIOIIUETr OCs B pesynbraTe
OJJHOIIOJTYIIEPUOAHOTO  BEINPSIMIICHHS. YOeiuTechb B TOM, YTO C POCTOM
WHIYKTHBHOCTH YMEHbIIaeTCsl KO3 (OUIMEHT ITyNbcalii TOKa U HAIPSDKEHUS Ha
pesucrope. M3ydure 3aBHCHMOCTh aMIUTUTY/ABI MYJIbCAMHA OT WHIYKTHBHOCTH L,
CONPOTHBIICHUS HArPY3KH R U 4acTOTHI UMITYJILCOB ®.

8. U3yunte paboTy HMHTErpUPYIOIIEH LENu, COCTOSIICH W3 I0CIeN0BATENIbHO
COEIMHEHHBIX PE3MCTOpa M KOHIEHCAaTOpa, ¢ KOTOPOr'0 CHUMAETCS BBIXOIHOE
HarnpsbkeHue. BuHo, 9To rmpu nmojgaye Ha LeTb NPSIMOYTOJIBHBIX HMITYJIBCOB 3apsiy
KOHJ/IEHCATOpa, a 3HAYHT M HAlpsDKEHHE Ha HEM, BO3pAacTaeT MpOIOPHHOHAIBHO
HHTETpay OT BXOAHOTO HANIPSKESHHS.

Tak xaKk B mporpaMme OCyIIECTBIISICTCS JeIeHre Ha m (aHaJor HHIYKTHBHOCTH L
), TO 3HaYEHHE 3TOrO Mapamerpa JOJDKHO OBITh OYEHb MalbIM, HO HE PaBHBIM
HYIIIO.

9. Ilpomonenupyiite ABMXEHKE Tena B Bs3KOH cpexe (m, r He paBHel 0, k = 0), Ha
KOTOpOE B MOMEHT BpeMeHH t,= ( HauMHaeT JeHCTBOBAaTh BHEIIHS
rapmonmdeckast cwia Fy= F,sin(®@ t). DOrta cHTyamus COOTBETCTBYET
MIEPEXOAHOMY IIPOLECCy, IPOUCXOSIIEMY TIPH TONKIIOYEHHH AaKTUBHO -
WHIYKTHBHOM Harpy3kH K WCTOYHHMKY IlepeMEHHOro Hanpspkenus. [lpm t
CTpeMsIIeMcsi K OECKOHEYHOCTH IEPEXOJHBIH TOK CTPEMUTCS K IPHHYKACHHOMY
TOKY, U3MEHAIOLIEMYycs € TOH e 4acToToi, yto u npunoxkeHHas 2/C u
OTCTAIOIIEMY OT Hee Ha HeKOTopyo da3y.

10. Co3paiiTe mporpamMmy, MOJICJIUPYIOUIYI0 IIPOLECCHl, IPOUCXOIAIIUE B
KoneOaTeNpHOM CUCTEME B Cilydae, €CIM Ha Hee JIEHCTBYeT HEepUOAHYECKH
W3MEHSIONMAsC CUJla, YacTOTa KOTOPOW MHpONOpIHOHanbHa BpemMeHu: Fy (t) =
Fuosin(o(1l + a t)t), rae o >0. 3HaueHus © u o moadepuTe Tak, YToObl pe30HaHCHAS
4acToTa KOJIeOaTeJIbHON CHCTEMbl HaXOAWIACh B CepelMHe pabodero auana3oHa
yacToT. Ha pucyHke mokaszan nonydaromuiicst rpaduk 3aBucumocts X = x(t). Tak
KaK YacToTa KoJeOaHWH IpSMOIPOIOPIMOHANIEHA BpPEMEHH, TO Orubaromast
rpaduka SBISETCS AMIUIMTYAO - YaCTOTHOW XapaKTepPHCTHUKON KoleOaTenbHOM
CHCTEMBI, 1 Ha3bIBACTCsI PE30HAHCHON KPHBOM.

[1K-2.2

[IpoBogut
9KCIIEPUMEHTEI u
ohopMIIsIeT Pe3yIbTaThl
HCCIIEI0BaHUN B
obnactu bu3nKK
KOHJICHCHPOBaHHOI'0
COCTOSIHUS

Ilepeuenv 60onpocog 0nsa no020moeKU K IK3AMEHY:

1. OcHOBHBIE NPUHLIUIIBI MATEMAaTHYECKOTO MOJIEIIUPOBAHYSL.
DeMeHTapHble MaTeMaTHYECKUE MOJICNIU B MEXaHUKe, THAPOAUHAMUKE,
IEKTPOAUHAMUKE.

3. YHuBepcalbHOCTb MaT€MAaTUYECKHX MOJENIEH.

4. Merozabl IOCTPOCHUS MaTEMaTUUECKUX MOJIeJIEH Ha OCHOBE
(yHIaMEeHTAIBHBIX 3aKOHOB TIPHPOJIBL.

5. BapuanuoHHbIe IPUHIMIIEI IOCTPOSHUS MAaTEMaTHIECKUX MOZEIEH.

6. Metoapl HCcCae0BaHUS MAaTEMaTHIECKUX MOJICIICH. Y CTOMYNBOCTD.
[IpoBepka afieKBaTHOCTH MaTeMaTHUECKUX MOJEIIEH.

7. MaremaTrueckue MOJECNIN B HAyYHBIX UCCIEI0BaHUAX. MaTeMaTHueckue
MOJIEJIN B CTATUCTUYECKON MEXaHUKE, IKOHOMHUKE, OHOJIOTHH.
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8. Meronpl MaTeMaTH4ECKOr0 MOJICITUPOBAHMS U3MEPHUTEIHHO-
BBIYUCIIUTENBHBIX CUCTEM.

9. IlpoBepka aeKBaTHOCTH MOJIEIIN N3MEPEHHMS U aJIEKBATHOCTH PE3yJIETaTOB
peryKIHu.

10. Mopnenu quaamudeckux cucreM. Ocodsre Touku. budypxarmn.
JlnHamuueckuii xaoc.

3agaHus 17l CTyAEHTOB.

1. Temmeparypa Tpymmbl 3J€MEHTOB, HAaXOMSIIUXCSA B IIEHTPE CTEPIXKHS,
JIOCTATOYHO BBICOKAa. [locTpoiiTe TpaduK 3aBUCHMOCTH TEMIIEPaTypbl OT
KOOpAMHATBl W HCCIENYHTe H3MEHEHHE paclpeleleHus TeMIepaTypsl BIOJIb
CTEPIKHS C TEYCHHEM BpeMeHH, eclii KO3 (QUIMEHT TeMIepaTypOoIpoBOAHOCTH BO
BCEX TOYKAX OJJHAKOB.

2. Pemmre mpeaplayliylo 3amady Ui Caydas, KOrJa CTep)KeHb HEOJHOPOJIEH,
HarpuMmep, KOI(QQUIHMEHT TEeMIepPaTypOIPOBOAHOCTH €ro JICBOM ITOJIOBUHBI
OoJIbIIe, YeM IPaBOIL.

3. BOnm3u meHTpa CTepiKHS MMEETCsl HECKONBKO WCTOYHMKOB Teruia. V3yaure
W3MEHEHHE pacIpe/ieNieHns] TEMIEPaTyphl C TEYEHHEM BPEMEHH, €CIIU CTEPIKEHb
OIIHOPOJIEH.

4. Pemmre mpeaplayNIylo 3aqady Ul CIydasi, KOrjia CTep)KEeHb HEOTHOPOAEH, TO
€CTb ero Ko3(QUIUEHT TEMIIEPATYPOIPOBOAHOCTH 3aBUCUT OT KOOPANHATEI.

5. Mzyunte pacnpeneneHue TeMIepaTyphl BIOJIb CTEP)KHS B Clydae, KOI/ia OIUH
KOHEII OXJIaXKIAeTCsl, a APYroil MOAIEPKUBASTCS IIPH IIOCTOSIHHOH TeMIlepaTtype.

6. 3amaiiTe UCTOYHUK TEIUIa, MOIIHOCTh KOTOPOTrO MEPHOJUIECKH M3MEHSETCS C
TEYEHHEM BPEMEHH C O4YeHb HU3KOH wacToToil. IIpomopmenupyiiTe TeIUIOBEIE
BOJIHBI.

7. Temmeparypa Tpymmbl 3JIEMEHTOB, HAaxXO[IIMXCS B LEHTPE IUIACTHHEI,
JIOCTATOYHO BbICOKA. lccnenmyiite M3MEHEHHE paclpenesieHHs TeMIepaTyphl C
TEUYEeHHEM BPEMEHH, €CITH TUIACTHHA OJTHOPOIHAS ¥ H30TPOITHASL.

8. Pemmre npenpiaynyto 3aady Juis cirydast, KOrja INIacTHHA HEOHOPOIHA.

9. IIpomonenupyiite HarpeBaHue HEU30TPOIHON IIACTHUHBI UCTOYHMKAMU TeIlIa,
HaXOJSIIIUMUCS B IIEHTpE.

10. BO6n13M 11eHTpa IIIacTHHBI IMEETCs TPYITa NOTJIoTHTeNe! Teruia (HCTOYHUKOB
TEIIa C OTPUIATENFHOH MOIIHOCTBIO). V3yunTe H3MEHEeHHe paclpeneIeHus
TEMIIEpaTyphl ¢ TEYCHUEM BPEMEHH.

11. [InacTiHAa ¢ OTBEPCTHEM COZEPKUT MCTOYHUK TEIUIA W IOTJIOTUTENh TeIuia.
W3yunte pacrpeneneHue TeMIeparypsl B pa3IMdHbIe MOMEHTHI BDEMEHH.

12. Temneparypa rpymisl 3JeMEHTOB BOJIHM3H LIEHTPA IUIACTHHBI HOIEPKUBACTCS
MOCTOSIHHOW. V3yunTe pachpesieneHne TeMmIlepaTypbl, €Cld IUIaCTHHA HMeeT
HCTOYHUKH TEIUIA C TOJIOKUTEIBHOM (OTPHLATENEHOH) MOIITHOCTBIO.

13. Pemmre npeapIayInyro 3a1ady Ul Caydas, KOrja INIacCTHHA aHU30TPOITHA, TO
€CTh ee KOd(h(UIMEHT TEMIIEPaTypONPOBOJHOCTH 3aBUCHT OT HaIPaBJICHHS.

[1IK-2.3

T'otoBUT 9JIEMEHTEI
JIOKyMEHTaLHH,
[IPOEKTOB  IUIAHOB M
HPOrpaMM IPOBECHUS
OTIENBHBIX 9TaIoB
9KCIIEPUMEHTATBHBIX
pabot B obyacti
bu3nKK
KOHIECHCHPOBAHHOI'O
COCTOSTHHUS

3agaHust U1l CAaMOCTOSTENILHOTO penteHus (00K 1).

1. MarepuanbHas TOYKa Macchl m OpolleHa IOA YIJIOM K TOPH30HTY B
OJJHOPOJIHOM TIOJIE TsKeCTH. M3yunTe TpaeKkTopuio ee IBHKEHHS IIPH OTCYTCTBUH
CHJIBI BSI3KOTO TPEHUSI U ITPU €€ HAITMYHN.

2. Ybenurech B TOM, 4TO BpeMs II0J/beMa MaTepPUaAIbHON TOYKH, IBIXKYIIEHCS 110/
JIECTBUEM CHIIBI TSDKECTH B BA3KOM CpEele, MEHBIIE BPEMEHH CITyCKa.
Bocnone3yiiTech TeEM, YTO B HauWBBICHIEH TOYKE MOJbEMA MPOEKIHUS CKOPOCTH Ha
0Ch Y MEHSIET CBOM 3HAK HA MPOTHBOIOJIOKHBIH.

3. IIpoMonenupyiiTe IBHAKEHHE TOUKH B MOJIE EHTPAIBHBIX CHII YIIPyrocT Fy = -
kx, Fy = - ky, B ciryuae, korja Ha TOUKY JA€HCTBYET CHJIa BS3KOTO TPEHMS U KOTZa
oHa paBHa HyI0. [1o kaKkoi TpacKTOpHUH JBHKETCS TOYKa?

4. Uccnenyiite IBWKEHHWE TOYKH B IOJNE CHJ NPUTSHKEHMS, JEHCTBYIONIMX IO
3aKoHy oOpaTHbIX kBaapatoB F = GmM / . IIpomonenupyiite curyanun, B
KOTOPBIX TOYKa JBIKETCS 10 rurnepbone, napadone, auuicy. M3ydure xapaxkrep
JIBIJKEHUsSI MCKYCCTBEHHOIO CITyTHHKA 3€MIM, BXOISIIETO B BEPXHHE CIIOU
aTMoc(epbl, Ha KOTOPBIi AEHCTBYET Cuila BA3KOr0 TPEHHUS.

5. 3y4ynTe nBrKeHHE TOYKM B IOJIE CHII OTTaJIKuBaHMA. [IpoMonenupyiite onbiT
Pesepdopna mo oTrkinoHeHHIO anba - 4acTHIl SAApaMH aTOMOB 30i10Ta. MeHss
MIPULIENBHBIN TAPaMETP, MPOBEANTE CEPHUIO0 KOMITBIOTEPHBIX SKCIIEPUMEHTOB.

6. IIpoMonenupyiiTe NBHXKEHHE 3apsLKEHHOM 4YacTHMIBI B Kamepe Bwuibcona,
MOMELICHHOH B OIHOPOJHOE MAarHUTHOE MOJIE. YUYTHTE, Y4TO IO MEPE CBOETO
JBIDKEHUs] 4acTHLAa TepsAeT KHHETHUYECKYI0 OSHepruro. MarauTHoe mone
HAaIpaBJIeHO NMEPIEHANKYISPHO INIOCKOCTH 3KPaHa.

7. UccnenyiiTe NBHKEHHE 3apsKEHHOM YaCTHIBI B CKPEILEHHBIX IEKTPHYECKOM H
MarHUTHOM IOJISIX, HAIPABJIECHHBIX MApPANIENbHO U NEPIEHAUKYIISIPHO INIOCKOCTH
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9KpaHa COOTBETCTBEHHO.
8. U3yunrte IBMW)KCHHE MaTE€pUalbHOW TOYKM B I'PABUTALIMOHHOM IIOJNE JBYX
MAacCUBHBIX Tell. [IpoBenyuTe KOMIBIOTEPHBIE SKCHEPUMEHTHI IIPU 3aJIaHHBIX
HayaJbHbIX KOOPIMHATAX M CKOPOCTU TOYKH.

9. 3apaiire nmpousBonbHOe cwioBoe none Fy =F; (x,y), Fy =F, (x,y) n
[IPOMOJICIUPYHTE IBUKEHHUE YACTULIBI B HEM.

3agaHust U1l CAMOCTOSTENILHOTO penieHus (00K 2).

1. Ha ocHOBe KOMITBIOTEPHOI MOZICIIM U3YYHUTE JIBIKEHHE JIBYX WJIM TPEX YacTHIL,
MEX]y KOTOPBIMHU JICHCTBYIOT CHIIbI IPUTSKEHUSL.

2. Vzyunre ABMKEHHE ABYX MAaTEPHAIIBHBIX TOUEK, MKy KOTOPBIMHU JCHCTBYIOT
CHIIBl OTTaNIKUBaHUA. [IpoMonenupyiiTe HEeHTpaIbHBII 1 HELIEHTPaIbHBIH yrap.

3. IIpomonenupyiite paspbiB CHapsga Ha HECKOJIBKO OCKOJIKOB Pa3JIMYHON Macchl
B OJHOPOIHOM IIone TsbkecTH. IIpu B3pbIBe BO3HHMKAeT CHIA OTTAJKUBAHMS,
OBICTPO YMEHBLIAIOLIASCS 110 MEPE YIAJICHHs OCKOJIKOB.

4. zyunre IBMKEHUME MAaTEpPUATBbHOW TOYKM B TI'PABUTALIMOHHOM IIOJ€ JBYX
MaccuBHBIX Tell. IIpoBenuTe BBIYMCIUTEIBHBIE SKCIEPUMEHTHI IPU Pa3iIM4HBIX
HayaJbHbIX KOOPIMHATAX U CKOPOCTSX TOYKH.

5. IlpoMonenupyiiTe IBMKEHHE HECKOJIBKUX IUIaHeT M KoMmeT CoiaHeyHOH
CHCTEMBI, Y4MTbIBas, 4To Macca CoiHIIa BO MHOrO pa3 Ooiblle Macchl JIH0OOOH
IUIAHETHI.

6. IIpoMonenupyiiTe IBHKEHHE MOJEKYd ra3a B INPSIMOYrOJbHOM 3aMKHYTOM
cocyge. VYdTHTe, UTO NPH COYIAPEHHHM MOJICKYIbl C TOPU30HTAIBHON
(BepTHKaJIbHOM) CTEHKOH cocyna BepTHKalbHas (IOPU3OHTAlIbHASA) IPOEKLUs ee
CKOPOCTH MEHSET CBOM 3HAK HAa IIPOTHBOIOJIOKHBIN.

7. lIpomonenupyiite muddy3no aByx rasoB. Ilycts BHadane MONEKYIBl C
MaccaMy M 3allONHSIOT JEBYIO MOJIOBHHY COCYZa, a MOJICKY/Ibl ¢ MaccaMud M --
IpaByo. 3ajaiiTe cilydaiiHble 3Ha4eHUs cKopocTed Monekyn. Kak usmensercs
KOHLICHTpALUs MOJIEKYJI ra30B B COCY/le C TEYEHUEM BPEMEHU?

8. [Ipomonenupyiite ABMKEHHE MOJNEKYJI Ia3a B OJHOPOJHOM IHOJE TSDKECTH.
IMonrBepaute, 4To MO MEpe YBEIMYEHHUsI BBICOTHI KOHILIEHTpPALMS MOJEKYNI rasa
YMEHBIIACTCsI IO AKCIIOHSHIMAIBHOMY 3aKOHY.

9. IIpomonenupyiite IBHKEHUE MOJIEKY I'a3a B TPaBUTALMOHHOM IOJIE I1apa
60JIBIION MACCHI.

3agaHust U1l CAMOCTOSTENILHOTO penieHus (010K 3).

1. IIpomonenupyiite koneOaHusl IBYX CBSI3aHHBIX OCLMILIATOPOB. Paccmorpure
caydau: 1) Ha OOMH W3 HHMX JACHCTBYeT BBIHYXKIAIOLAs CHWiIa; 2) OOUH U3
OCLMJUIATOPOB MMEET HAuaJbHOE CMEILIECHHE; 3) OIMH M3 OCLIIUIITOPOB HUMEET
HAa4yaJbHY0 CKOPOCTb. BBINONHNUTE KOMIBIOTEPHbIE 3KCIICPUMEHTBH  IIpU
pasnuuHbIxk; # q; .

2. M3yunre koneGaHUs TpeX CBA3AHHBIX OCLMJULITOPOB, PAacCMOTPEB BCe
[IEPEUNCIICHHBIC BBIIIEC CIIy4ad, BBINOJIHUB KOMIIBIOTEPHBIE DKCIIEPUMEHTHI I1PU
pa3nmuHbIX k; 1 q; .

3. [Ipomonenupyiite konebanust 50 OCHMIUIATOPOB, CBSI3aHHBIX  YIPYTHMH
CBA3AMHM, B ClIyyae, KOrJla Ha JIeBBIH KpailHMH OCLHMIUIATOp IOAEHCTBOBaIa
KpaTKOBpEeMeHHass cuia. PaccMoTpuTe ciydad, Korja HpaBblii KpalHHI
OCLIMJUIATOP 3aKPEIUICH U HE3aKPEIUICH.

6. [Ipomonenupyiite pacnpocTpaHeHHE UMITYIbCA BJOJIb LEHOYKH OCLIMIIIATOPOB,
CBA3aHHBIX YINPYrMMHU CBA3MMH, B Cllydae, KOIJla X Macca WM IKECTKOCTb
NPY)XHH, HAauMHAs C HEKOTOPOIO OCLMIUIATOPA, M3MEHsAeTCsl cKaukoM. V3yuute
n3MeHeHue (a3bl UMITylIbca NPU €ro OTpakeHUH OT "Oosee IUIOTHOH" U "MeHee
IUIOTHOH" cpefpl.

7. U3yuute pacrpocTpaHEHUE UMITYJICA U €T0 OTPAXKEHHUE OT OTKPBITOI0 WIIN
3aKpPBITOrO KOHIIA CTPYHBI (OZHOMEPHOH YIIPYrol cpejibl), KOTopas MOJIEIUPYyeTCs
50 cBsI3aHHBIMU OCLIMJUIATOPAMHU.

3agaHust U1l CAMOCTOSTENILHOTO penieHus (010K 4).

1. Tloydaure Mozesib OAMHOYHON BOJNHBI BO3OYKAEHUs. JIJI 3TOro J0CTaTOYHO
OJIMH U3 IEMEHTOB aKTHUBHOH CPEeibl IEPEBECTH B BO30Y)KICHHOE COCTOSIHHE.

2. Ilpomonenupyiite ceprto aBTOBOJH. /Iyt 3TOro HEOOXOAMMO, YTOOBI OIMH U3
3JIEMEHTOB COBEpILAJ NEePUOANYEcKHe KoieOaHus, TO eCTh aBTOMATHYECKU 4epe3
3alaHHOE YHMCIIO IIAroB Mepexoam B Bo3OyxaeHHoe cocrosiHue 1. Takoit aneMeHT
Ha3bIBAaeTCA OCLILIATOPOM. [l TONydeHHs CEepuM aBTOBOJH  CIEAYyeT
aKTHBH3UPOBATh CTPOKY ¢ momeTkol "Ocrumstop 1".

3. [Ipomonenupyiite audpakuuio aBTOBOMH. s 3TOro HEOOXOIMMO CO31aTh
BOJIHY, Ha ITyTH KOTOPOH PacHOJIOKEHO MpPEeNATCTBUE, HalpUMEp, HENPO3payHbIil
9KpaH, COCTOSIUMH M3 HEBO30Y)KIAIOLIMXCS AIEMEHTOB, PACIIOIOKEHHBIX BJOIb
HPSIMOH U BCerla HaXOAAIMXCs B cocTossHUH 0.

4. Mzyunre pacrnpocTpaHeHHE aBTOBOJIH B JIBYMEPHOH cpese, cojeprkalieil 1sa
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HapaIesIbHO PacOIOKEHHBIX 9KpaHa MM 3KpaH ¢ orBepcrreM. IIpoHabmonaiite
AQHUTWISILMIOABTOBOJIH, PACIIPOCTPAHSIOIIMXCSl HABCTPEUY JIPYT JIPYTY.

5. IIpomonenupyiite 3pQeKT CHHXPOHM3AIMH, COCTOSIIMA B TOM, 4YTO IIpH
HaJIM4UM JByX WiIM Oolee HCTOYHHKOB aBTOBOJIH  IIPOMCXOIOMUT  HX
B3alMOJICHCTBHE, B pPE3ylIbTaTe KOTOPOrO BBICOKOYACTOTHBIE HCTOYHUKH
MOJABIAIOT HHU3KOYACTOTHBIC. B KOHIlE KOHIIOB HACTYHNAaeT CHHXPOHH3ALUs
KOJIEOaHUH 3JIEMEHTOB Cpelbl: KOJIeOaHUs IPOUCXOIT C YacTOTOH, paBHOM
4acTOTE BBICOKOYACTOTHOIO MCTOYHMKA. UTOOBI MPOHAOIIONATH 3TO SBJICHUE HA
9KpaHe KOMIIBIOTEPa, CIeAyeT CMOJIEIMPOBATh JIBa OCLMILIATOPA, pabOTarOMUX Ha
pa3HbIX uactoTax. JIust 3TOro HEoOXOAMMO aKTHBH3MPOBAaTh OIEPaTOphl C
nomeTkamu "Octuiatop 1" u "Ocummstop 2".

6. [Ipomonenupyiite  oOpa3oBaHHE  OIHOPYKAaBHBIX  CIHMPAJbHBIX  BOJH.
CrnupasibHble  BOJNHBI 00pa3yloTCst Ha KpasxXx (POHTA BOJHBL, IMOITOMY IS
MOJISIIMPOBAHUS 3TOr0 Ipoliecca HEoOXOAMMO B OJIOKE HavalbHBIX YCIOBHIi
3a/1aTh IUIOCKYIO BOJIHY, (PPOHT KOTOpOI 0OpBIBaeTCS B CEPEIHE SKPaHa.

7. Ilpomonenupyiite 0Opa3oBaHUE ABYXPYKABHBIX CHMPAJIBHBIX BOJIH.

8. M3yunTe 3aBUCHMOCTD YacTOTBI BPALICHUS OJHOPYKABHOH CITMPAIBbHON BOJHBI
OT mapamerpoB cpenpl (1, s, h). [ToBropuTe 3TOT BBIYUCIUTENBHBIH KCIIEPUMEHT
JUISL IByXPYKAaBHOW BOJIHBI.

9. IIpomonenupyiite B3aUMOAEHCTBHE CHMPAJIBHBIXaBTOBOJIH C AaBTOBOJIHAMU,
BbIPa0aThIBAEMBIMH OCLIMIIIATOPOM, KOJEOIIOMUMCS C HU3KOI 4acTOTOM.

10. Uccnenyiite pacnpocTpaHeHHE M AHUTWLMIO OJMHOYHOI'O HMIIYJIbCa B
OJIHOMEPHOM aKTUBHOH cpezie.

11. M3yunre pacnpocTpaHeHHE aBTOBOJIH B OJAHOMEPHOH aKTHBHOM cpele IpH
HAJIMYUH OCLIMILIATOPA.

12. IlpomMozenupyiite pacnpocTpaHEHHE OIMHOYHOIO MMITYJIbCa B OJHOMEPHOM
aKTHUBHOH cpeJie, IOCIEAHUN NIEMEHT KOTOPOH KOHTAKTHPYET C HEPBBIM.

13. Co3naiiTe KOMIBIOTEPHYIO MOJIENb PACIIPOCTPAHEHHNS aBTOBOJIH B TPEXMEPHOM
aKTUBHOH cpefe.

3agaHust U1l CAMOCTOSTENILHOTO penieHus (010K 5).

1. TIpomMonenupyiiTe pacnpocTpaHEeHHE BOJIHBL U €€ OTPa)KEHHE OT 3aKPEINICHHOr0
(HEe3aKpEIUIEHHOr0) MPaBOro KOHLA Cpellbl B CIydae, KOrJa €€ JICBBIH JJIEMEHT
COBEpIIACT FAPMOHUYECKHUE KOJICOaHHs.

2. M3yunre pacnpocTpaHeHHe M OTPaXXEHHE MMITyJbca B ClIydae, KOIza JIEBBIH
3JIEMEHT Cpe/ibl COBEPILIIT HOIKOIEOaH .

3. [IponabnrogaiiTe Cymepro3UIMIO BOJH, HCITyCKAEMBIX JBYMs O3JEMEHTaMHu,
KOJICOMIOIMMHUCS ¢ PABHBIMHU (Pa3JIMYHBIMU) YAaCTOTAMU M OTCTOAILIUMH JIPYT OT
JIpyra Ha pacCTOSIHUE a.

4. IIpoMonenupyiiTe ~ BO3HMKHOBEHHE CTOSYeH BOJHBI NPH  OTPAKEHUU
TapMOHUYECKOH BOJIHBI OT IIPaBOrO 3aKPEIUICHHOro (HE3aKpeIUICHHOr0) KOHIA
LIHYpa.

5. U3yunte uaTEp(EPEHLHIO IBYX L[YTOB, PACIIPOCTPAHSAIOUIMXCS HaBCTPeuy.

6. [Ipomonenupyiite OTpakeHHE OAMHOYHOIO HMITYJIbCA OT TIPaHULBI pa3zena
IIBYX Cpell C pa3IMYHbIMM CKOPOCTSMM paclpocTpaHeHust BonH. s 3Toro
HEoOXOIMMO 3a/laTh Pa3lIMYHbIC 3HAUCHHS a JUIA JIEBOM M IPABOH IOJIOBHHOK
LIHYpa.

7. Vicnionb3yst MOJenb, U3y4UTe 3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOTBI.

Kpumepuu ouenxu (¢ coomeemcmeuu c gopmupyemvimu KOMREMEHUUAMU U HIAHUPYEMBIMU DPE3YAbMAmamu

odyuenua):

— Ha OLUCHKY «OTJIMYHO» — CTYACHT JOJDKCH ITOKa3aTh BBICOKUH YPOBE€Hb 3HAHUW HE TOJILKO Ha YPOBHE BOCIHPOU3BEACHUSA
1 O0BSICHEHHUS I/IH(i)OpMaLII/II/I, HO W MHTCJUJICKTYaJIbHbIC HAaBbIKU PCILICHU r[p06neM 1 3a7a4, HaXO0XKJICHWsS YHUKAJIbHBIX OTBETOB K
l'IpO6J'leMaM, OLCHKH U BBIHECECHUSI KDUTHICCKUX Cy)KI[eHPIﬁ;

— Ha OLICHKY «XO0pOoIIo» — CTYACHT OOJDKCH IIOKa3aTh 3HAHWUSA HE TOJIBKO Ha YPOBHE BOCIIPOMU3BCIACHHUS U 00BbSCHEHHS
I/IHq)OpMaLII/II/I, HO 1 MHTCJUICKTYaJIbHbIC HABBIKU PCIICHUS HpO6J’IeM 1 3a7a4, HaXOXJACHHU YHUKAJIbHBIX OTBETOB K l'lpO6J'leMaM;

— Ha OLECHKY «yAOBJIETBOPUTEJIBbHO» — CTYACHT OOJDKCH I1IOKa3aTh 3HAHWUSA Ha YPOBHE BOCIPOM3BCACHUA 1 00BSCHEHHS
I/IHq)OpMaLII/II/I, HHTCJUICKTYAJIbHBIC HaBbIKW PEHICHUS ITPOCTHIX 3a/1a4;




— Ha OLCHKY «HEYAOBJICTBOPUTEJIBbHO» — CTYACHT HC MOXET IIOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BCACHUSA U 00BSICHEHHUS
I/IHq)OpMaLII/II/I, HE MOXCT II0Ka3aTb UHTCIJUICKTYaJIbHbIC HABBIKU PCIICHUS IIPOCTHIX 3a1a4d.



