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MUHUCTEPCTBO HAYKHU W BBICIHIEI'O OBPA3OBAHW S
POCCUUCKOUN DEJIEPAIIMA

deiepanibHOE rocy/lapeTBEHHOE 010/LKETHOE 0Opa30BaTEe/IbHOE YUpekICHHE
BbICIICI0 0Opa3zoBaHus
«MarHuToropekuii rocyiapeTetbii rexuuuecknit ynusepeurer um. .M. Hocosa»
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PABOYAS ITPOI'PAMMA JIMCUUITJIMHBI (MO/LYJIA)

YUCIIEHHOE MOJAEJTHPOBAHHE ®HU3HYECKHUX ITPOLECCOB

Kype

Cemectp

ITEPEHOCA B TBEP/IbIX TEJIAX

HarnpapneHue noaroToBku (CreraibHOCTh)
03.04.02 dusuka

HanpagienHocTsb (mpoduib/crientnann3aliys) nporpaMmmal

MoienupoBanue GU3nYeCKUX MPOLECCOB U CTPYKTYP, PENo1aBaHue pU3NKHU

YpoBeHb BbICLIEr0 00pa3oBaHus - MarucTparypa

dopma 00yueHus
O4Hast

»
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Uucturtyt/ paxyasrer  MHCTUTYT €CTECTBO3HAHMA M CTaH1apTH3AIMH

Kadespa

Dusuxu
1
]

Maruuroropck
2023 roa



PaGouas nporpamma cocrasieHa Ha ocHose ®I'OC BO - marucTparypa 1o HarpasjieHHIO
nojarorosku 03.04.02 ®dusuka (nprka3z MunobpHayku Poceun o1 07.08.2020 . Ne 914)

PaGouasi nporpamMmMa paccMoTpeHa U 0j100peHa Ha 3aceianuu kadepbl Pusnku
16.01.2023, nporokos No 4

aB. kagepon : M.B. Apkyiuc

7

Pabouas nporpamma o100peta metouueckoi komuccneit UEUC

30.01.2023 r. nporokost Ne 5
[peacenaresns //7 W.10. Me3un

3

Pabouas nporpamMma coctapl/icHa:

JoleHT Kadgeapbl OU3UMKH, KaHL. TEXH. HayK : A.B. Kosnaun
PenieHsenT: 7 )
3aB. kapeapoit [IMul, n1-p TexH. Hayk A 10.A. U3BekoB




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceqaHuu Kadeapel DOHUIUKU

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.B.XpKmec

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roay Ha 3aceqaHuu Kadeapsl DOHU3UKU

[Iporokom ot 20 1. Ne

3aB. kadempoii M.B.XpKmec




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOCHHS TUCHUIUIMHBI «UHCICHHOE MOAETHpPOBaHUE (PU3NIECKHUX TPOILIECCOB
mepeHoca B TBEPIBIX TeJlax» B COOTBETCTBHM ¢ TpeboBanmsamu DenepanbHOTO
rocyJIapcTBeHHOTO oOpasoBarenbHOro crangapra BO mo Hamparnenuto moarotoBku 03.04.02
dusuka (ypoBenb BO wmaructparypa), yrBepkaenHoro 07.08.2020 r. (mpukaz Ne 914),
SIBIISTFOTCSL:

1) oGecrieueHne 0a30BOW MOATOTOBKHM, BKIIIOYAIOIICH B ceOs M3y4YeHHE U YCBOCHHE
KJIACCHYECKUX OCHOB TEOPUH TBEPJIOTO TEJIA, & TAKIKE 3HAKOMCTBO C YHCICHHBIMHA METO/IaMH MIPH
UCCIICIOBAaHUH TIOBEPXHOCTHBIX M 0OBbEMHBIX CBOMCTB TBEP/IBIX TEJI C PA3IMYHON CTPYKTYPOH;

2) dbopMupOBaHUE, BBICOKOTO YPOBHS TEOPETUYECKOW 0Oa3bl 3HAHHM, JOCTATOYHOM IS
aHaM3a M peIIeHUs COBPEMEHHBIX HAYYHBIX W TEXHUYECKUX MpOoOJeM, CBA3aHHBIX C
UCIIOJIb30BAHUEM CBOWCTB TBEP/IBIX TEI B HAYKE U TEXHUKE.

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

JuctumumHa YucieHHoe MoeMpoBaHie (PU3NIECKUX TPOLIECCOB MEPEHOCA B TBEPABIX
TeJIaX BXOAMT B 00513aTENIbHYIO YaCTh y4eOHOro mi1aHa 00pa3oBaTeIbHON IPOrpaMMBbl.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

Jnist u3ydeHns JUCHUTUTMHBI HEOOXOAUMBI 3HaHUS (YMEHUsI, HABBIKH ), CHOPMUPOBAHHEIC
B pe3yJibTaTe U3y4eHUs ONPEeICHHbIX JUCLUIUIMH Ha YpOBHE OakanaBpuaTa Win ClieUaIUTeTa,
takux kKak OOmas ¢usuka, Teopermueckas ¢usuka, BeraucnutenvHas ¢usnka, MeToabl
MaTeMaTHuecKoi ¢pusuku, MareMaTHuecKuil aHaus3.

Taxxe HeoOXomuMMBI 3HaHMS (YMEHUs, BiaJieHUs), (popMmupyrommecs MapajuielbHO C
U3y4yeHHEeM JaHHOM AMCUUIUIMHBI B pe3yjibTaTe H3ydeHHs AUCLMILIMH IEPBOrO ceMecTpa
Maructparypsl: KomnbroTepHble TEXHOJIOTMH B HayKe U MPOU3BOACTBE, Teopus TBEPIOro Tena.

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUHU JAHHOW AUCIUILIIMHBI OyIyT
H€06XOI[I/IMBI AT U3YUCHUA I[I/ICIII/IHJ'H/IH/ IMPAKTHK:

KOMHBIOTepHBIC TCXHOJIOTMH B HAYKE U ITPOU3BOACTBE

Teopus TBepaoro tena

[Ipon3BoaCTBEHHAS - IPEAAUILNIOMHAS IIPAKTUKA

[IpousBocTBEHHAs - MPAKTHUKA IO MOJYUYEeHUI0 MPO(EeCCHOHATBHBIX YMEHUN U OIbITa
poeCCUOHAIBHON eI TETbHOCTH

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3alIMTa BHITYCKHON KBATM(PHUKAIMOHHOMN paboThI

KomMmmberotepHoe MoienupoBane HAaHOCTPYKTYP U UX CBOMCTB

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare oOcBoeHHS AMCHUIUIMHBI (MOAyisl) «YucieHHOe MoJenupoBaHUe
(¢u3MUecKUX TPOLECCOB IEpPeHOca B TBEPIABIX Telax» oOydaroluiics IoKeH o01anaTh
CJIETYIOIIUMU KOMIIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

VYK-1 Cnoco0GeH OCyIIeCTBIATh KPUTUYECKUH aHANIM3 MPOOJIEMHBIX CHUTYyallMid Ha OCHOBE
CHCTEMHOTO ITOJIX0/a, BEIPA0ATHIBATh CTPATETHIO ICHCTBUI

YK-1.1 AHanu3upyeT MNpoOJEMHYIO CHUTyallMl0 KaK CHCTEMY, BBIABIAA €€
COCTABJISIIOLIME U CBSI3U MEX1Y HUMU
YK-1.2 Kputnuecku orieHnBaeT HaJe)KHOCTh HCTOYHUKOB HH(POpMAINH, paboTaeT ¢

MPOTUBOPEUUBON WHpOpMAIMell W3 pPa3HBIX HUCTOYHUKOB, OTMpEIeIseT
npobGensl B wHGOpMAIMKM, HEOOXOAUMOW IS pPEIICHHS TPOOIeMHOM
CUTyalluH, U IPOCKTUPYET NPOLUCCCHI 110 UX YCTPAHCHUIO




VK-1.3 PazpabareiBaeTr u comepKaTeIbHO apryMEHTHPYET CTPATETHI0 PEIICHUS
HpOGJ’IGMHOﬁ CUTyalluld Ha OCHOBC CHUCTCMHOI'O U MCKIUCHHUIUIMHAPHOI'O
MOJXO/MOB; CTPOUT CICHAPHHM pEaIHM3allid  CTPATErWd, ONpEAess
BO3MOXHbBIC PUCKU U IIp€Ajiaras n1yTu ux yCTpaHCHUA

OIIK-1 CnocoGen mpuMeHsTHh (yHIaMEHTAJbHBIE 3HAHUA B 00JacTH (PU3MKH I pEIICHHS
HAYYHO-HUCCIIEJIOBATEIIbCKUX 33/1a4, a TAKXKE BIJIAJE€Th OCHOBAMH IE€JAaroruku, HEOOXOIMMBIMH
JUISL OCYIIIECTBIICHUSI IPEIO1aBaTEIbCKOM IS TEIbHOCTH;

OIlIK-1.1 Hcnonp3yeT 3HaHUS (PU3MUECKUX 3aKOHOB U MPUHIIMIIOB, MAaTEMaTHUECKHUI
anmapar i OIMCaHMs, aHaIU3a, TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO
UCCIICIOBAaHUSI W MOJAETHPOBAaHUS (U3UUYECKUX U CUCTEM, SIBICHUH U

MPOIIECCOB, pereHus Hay4YHO-UCCIIEI0BATEIIbCKUX 3a1a4 51
npodeCCHOHATbHEIX 33034
OIIK-1.2 3HaeT M HCHOJIb3YeT 3aKOHbI M NPUHIMUIIBI, METOJbl TNEJAarorukd |

npuMeHsier  (QyHIaMEHTaJbHbIE  (HU3MYECKHUE, MaTeMaTHYeCKHe |
MEXIUCUUIIMHAPHBIE 3HAHMS JUIsl OCYILIECTBIICHHs IPENOJaBaTEIIbCKON
JESTeIbHOCTH 110 YUeOHbIM AucuumiinHaM «Dusnkay, «ACTpOHOMHUSIY

OI1K-3 CniocoOeH MpUMEHSTh 3HAHUS B 001acTH WH()OPMAIMOHHBIX TEXHOJIOTUH, HCIIOIB30BATh
COBPEMEHHBIC KOMITHIOTEPHBIC CeTH, pOrpaMMHbBIE MPOJTYKTHI U pecypchl
nH(}OPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn "WHTepHetr" (manee - cetp "HMuTepHer") s
peuieHus 3aaa4 NpohecCuoHaIbHON JAEATEIHHOCTH, B TOM YHCIIE HAXOSIIUXCS 3a MpeaeaaMu
npodUIbLHON TOATOTOBKU

OIlK-3.1 Onpenensier W TOPUMEHAET HEOOXOAUMBIM TEpEeYeHb MPOTPAMMHBIX
MPOJYKTOB, PECYpcoB HWH(MOPMAIMOHHO-TEIICKOMMYHHKAITMOHHON CETH
"UHTepHeT" W TpOrpaMMHOTO OOCCICUCHHMsI, BBIMOJHSAECT TPEOOBAHUS
nH()OPMAIMOHHONW OE30MACHOCTH M TPHMEHSIET B CBOCH JESITEIBbHOCTH
3HAHUSA O COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJOTHSIX U MPOrPaMMHBIX
CpeICTBax i CO3/aHUs IMPOrpaMM M PELIeHUH 3a]ad MpodeccnoHanIbHOM
JEeSTebHOCTH B 00N1aCTH (PU3HUECKUX UCCIIeIOBAaHUI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKkTHas padora — 38,1 akaj. 4acos:

— aynuTopHas — 38 akaJ. 4acoB;

— BHeaynutopHas — 0,1 akan. yacos;

— caMmocrosTenbHas padbora — 105,9 akan. gacos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma aTTecTaluy - 3a4ET C OUEHKON

AynutopHas s
o | xonraxrHas pabota E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = . p Kon
S 3 © | camocTosTenbHOM | ycrieBaeMOCTH U
JUCLUTUTAHBI 5 £ m . | xomnereHuun
O g £ paboTHI MPOMEKYTOYHON
nmab. | mpakr. | 3 &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | O &
1. JuckpeTHble MoOJeNnu
TBEPAOTO TeJa
CamocrosTensHoe
U3y4deHHE
JUTEPATypPHI IO
TeMe, pelIeHue
P IIposepka
WHAWBHUTYaTbHBIX VK-1.1,
1.1 OpHomepHass MoJelb HWHAWBHUIyaJIbHBIX
VIO TOMAIIHUX OMAIIHHX VK-1.2,
Z3§yixraoneﬁcm FOLITUX 6 17,9 3ajaHut, 3aJJaHui, ONPOC YR-1.3,
Mmare I/IaJILHLI)zl TOYEK l OCBOCHHC poBe Ka’ OT‘FGTO’B OIK-11,
P . MPOTPaMMHBIX boBep OIlK-1.2,
OJIMHAKOBOW MacChl o J1ab0paToOpHBIM
MIPOYKTOB, OIIK-3.1
pabotam
COCTaBJICHHE
OTYETOB I10
nabopaToOpHEIM
1 pabortam
CamocrosTenpHOe
n3yveHune
JUTEPATYPHI 110
TeMe, pelieHne
P IIpoBepka
WHAWBHUTYaTbHBIX HHBHYATbHBIX VK-1.1,
1.2 Monenb ynpyro JIOMAIIHUX Y YK-1.2,
N . JOMaIIHUX
B3aUMOJICHCTBYIOIINX 3aJIaHuH, . VK-1.3,
8/41 22 3a/aHuii, onpoc,
MaTepUaIbHbBIX TOYEK OCBOEHHUE OIlK-1.1,
IIPOBEPKa OTYETOB
HECKOJIBKMX COPTOB MIPOrPaMMHBIX OIIK-1.2,
10 J1a00PaTOPHBIM
MIPOIYKTOB, OIIK-3.1
paboram
COCTaBJICHHE
OTYETOB IO
1ab0paTopHBIM
pabotam




CamocrosTenbHOe
U3ydeHHUE
JAUTEPATyphl IO
TeMe, peleHne

1.3 OpHoMepHass MoJielb WH/IMBUTYaJIbHBIX HHHE;’;;;:;:HHX YK-1.1,
B3aMMOAECHCTBYIOIINX ZLOMaLquIX TOMAILIHIX VK-1.2,
MaTepnanL}jmx TOUYEK R/411 29 3a/1aHMH, sanamHi, 0TpoC VK-1.3,
OJIMHAKOBOM MacChl c OCBOCHHE ’ ’ OIIK-1.1,
MIPOBEpPKa OTYECTOB
YHETOM  aHTapMOHHYHOCTH MPOrpaMMHBIX | HAGOPATOpHBIM OIlK-1.2,
B3aUMOICHCTBHS MPOJYKTOB, paGoTam OIIK-3.1
COCTaBJICHUE
OTYETOB IO
nabopaTopHBIM
pabotam
HUroro no pazaeny 22/81 61,9
2. HenpepbiBHbIC MOJICITH
TBEPJIOTO TeJla
CaMOCTOSTENbHOE
U3y4YeHHE
JUTEPATYPHI 110
TeMe, pelIeHue Tposepka
2.1 Omnucanue HHIUBUTYaJIbHBIX HHBUYAThHbIX VK-1.1,
pacTpocTpaHeHHs ZIOMAIIHHX OMALIHIX YK-1.2,
BO3MYIICHHUH B TBEPAOM /A1 29 3a/1aHMH, eON— VK-1.3,
TENe pu IIOMOIIH OCBOCHHE HpOBEpKa OTYCTOB OIIK-1.1,
YpaBHCHHUS KOJICOaHUS MPOrpaMMHBIX | - HA6OPATODHBIM OIlK-1.2,
CTPYHBI MPOAYKTOB, paBoTam OIIK-3.1
COCTaBJICHUE
OTYETOB IO
1abopaTopHBIM
paboram
CaMOCTOSTENbHOE
U3yueHHE
JUTEPATYPHI 110
TeMe, pelIeHue TpoBepka
WHAWBHUTYaTbHBIX T VK-1.1,
2.2 JIBymepHast )J,OMa]_LlH\I’/IX OMAIIHHX VK-1.2,
LEHTPAIbHOCUMETPUIHAS /A1 29 3a/1aHMH, eO—— VK-1.3,
MOZieNb  PacTpOCTpaHEHHs OCBOEHHUE HpOBEpKa OTYCTOB OIlK-1.1,
YOPYTHX KOJIeOaHUiA NMPOTPAMMHBIX | S OIlK-1.2,
MPOYKTOB, paboTam OIIK-3.1
COCTaBJICHUE
OTYETOB I10
nmabopaToOpHEIM
paboram
Hroro no pazneny 16/81 44
Wroro 3a cemectp 38/161 105,9 320
Hroro no aucrumianne 38/1611 105,9 3a4eT C OLEHKOMN




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Pesynprar OCBOGHHS JUCHMIUIMHBI «YHCJIEHHOE MOJAENMpPOBaHUE  (U3NYECKUX
IPOIIECCOB TEpeHoca B TBEPABIX Tenax»» — (OPMUPOBAHHE Yy CTYIEHTOB KOMIIETCHIIUI
NpPEACTAaBIAIOIINX CcOOOH JMHAMMYHYIO COBOKYIIHOCTh 3HAHUN, YyMEHUH, BIIaJCHU,
CIIOCOOHOCTEHN M JIMYHOCTHBIX KAa4ECTB, KOTOPYIO CTYAEHT MOXET MPOJEMOHCTPUPOBATH I1OCIIE
3aBepLICHUs] [JaHHOM wacTh oOpa3oBaTenpHOW mporpamMmbl. Jlis (GopMHUpOBaHHUA 3ITHX
KOMITETEHIIMI U pean3aliy IpeayCMOTPEHHBIX BUIOB yueOHOM paboThl, B yueOHOM Ipolecce B
Ka4yeCTBE 00pa3oBaTeNbHBIX TEXHOJIOTUH UCIOJIb3YIOTCS TpaJuLUOHHAS U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsl TEXHOJIOTHU.

VY4eOHble 3aHATHS IPOBOJATCS B BULIE

1) JTabopatopHbIX paboT

Pemenne ¢usnyeckux 3anady Mpu MOMOIIM YHUCIEHHOI'O MOJEIMPOBAHUS SIBIISIOTCS
HEOTHEMJIEMON M BaKHOW 4YacThIO H3YYeHHs] COBpeMEHHOro kypca ¢usuku. Ha HuX, Ha
nprUMepax KOHKPETHBIX 33/ay YrIIyOJsIOTCS TEOPETUYECKHE OCHOBBI Kypca, MOKa3bIBaeTCs MX
IIPAKTUYECKOE IPUMEHEHUE, BbIpaOaThIBAIOTCS OCHOBHBIE BIAJACHUA Ul JajlbHEWIIEel
CaMOCTOSITENIbHON paboTBhI.

2) KOHTPOJIbHBIX padoT.

KoHTposnbHble pabOThl HCHOJIB3YIOTCSA C LENIbI0 OLEHKH CTENEHH YCBOEHHUS KPYIHBIX
pa3genoB WM COCTaBHBIX YacTed M3y4aeMoil JAUCHUIUIMHBL. OCHOBHBIMH (POpMaMHU KOHTPOJIS
SBJISIIOTCSI TUCbMEHHAs! JOMAILIHSAS KOHTPOJIbHAs paboTa, KOMIIbIOTEPHOE TECTUPOBAHUE.

Ha naGopaTopHBIX 3aHATUSX MPUMEHSIOTCS KaK aKTUBHbBIE, TaK U WHTEPAKTHBHbIE
METO/Abl 00y4eHUs,, KOTOpble B OTJIMYME OT AKTUBHBIX METOJOB, OPHMEHTHUpPOBaHBI Ha Ooiiee
LIMPOKOE B3aMMOJICUCTBUE CTYACHTOB HE TOJIBKO C MPENOAAaBaTeIeM, HO U IPYyr C APYrOM U Ha

TAMUITITANADAIIIA AFTUDIINATIT ATYUTAIITAD D TTANTTANAA NAYTTATITIG

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThI 00yYaroIMXCst
[TpexncraBneno B mpuiaoxeHun 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 Pexnm noctyna: http://znanium.com/bookread.php?book=363421

0) lonoJiHMTEILHAA JIATEpaTypa:

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:

JlaGopaTopHbIil MpakTUKyM MO Kypcy «MopenupoBanue (U3MUECKUX TPOILECCOB 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 N
10 Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU

MS Office 2007 |, 135 o1 17.09.2007 SeccpouHo

Professional

E/ldatgaiﬁ)? V1o I[-1662-13 or 0eccpoyHo

eatic 22.11.2013 P

University

Borland Turbo |Nel112301 oT 5eCChOO

Delphi 23.11.2005 P

ABC Pascal CBOOOIHO 0eccpoyHO
HpO(l)eCCI/IOHaJIbeIe 0a3LI JAHHbIX U HH(l)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HasBanue xypca CchlUIKa
DONEKTPOHHBIE  Pecypchl  OMOTMOTEKH _ . " _
MITY 1. L1 Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

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

MarepuanbHO-TEXHUYECKOe 00ecTiedeHUe AUCIIUIUTMHBI BKITIOYACT:

Aynuropun i 1a00paTOpHON U CaMOCTOSITENIbHOM padoThl 00ydaromuxcs. OcHalleHHe:
NEpCOHAJIbHBIE KOMIIBIOTEPBl C BBIXOJAOM B HHTEPHET M JOCTYIOM B DJICKTPOHHYIO
00pa30BaTENbHYIO CPEAY YHUBEPCHUTETA.



Hpunioxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM PadoThl 00y4AKOIINXCSI
IIpumepnvie memol nabopamopuvix pabom (JIAF):
JAB Nel « METO/Ibl YHUCJIEHHOI'O UHTEI'PUPOBAHUA U JIHDODPEPEHI[UPOBAH ».

3anaua. [y u3BeCTHOM (QyHKIMHU Y = Y(X), OTIPENICIUTE MEPBYIO U BTOPYIO IPOU3BOIHBIC B TOUKE
C KOOPJMHATOM X, a TAK)KE MHTETpall B MHTEpBaje OT a 10 b

JIAE Ne2 « MOJJEJIMPOBAHUE CUCTEM C OJJHOH CTEIIEHBIO CBOBLO/bly.

3agaua. ImMeetcss (Qu3nueckas cucreMa ¢ OJHOM CTeNeHbO CBOOOJBI, coOCTOALIAs W3
MHEPLHOHHOIO 3JEMEHTa MAacCOM m, yNpyroro 3jeMeHTa >KeCTKOCThIO k M JUCCHIIaTMBHOIO
dJIEMEHTa ¢ KOA(PPHUIMEHTOM CONpOTHBIEHHS I. ONpeaenuTh OTKIMK CHCTEMBI X(t), a Takke ee
MEPBYIO U BTOPYIO Mpou3BoaHbIE V(t), a(t), Ha BHemIHee Bo3zeiicTBUe Fx = Fy (t), eciu u3BeCTHBI
HavanbHbIe yeiaoBust x(0), v(0).

JIAE Ne3 « MOJJEJIb JIBYMEPHOI'O JJBMJKEHUSA MATEPUAJIBHOU TOYKH».

3amaya. MarepuanbHas TOUKa Maccoil m JBmxkeTcs B cuitoBoM noie Fy = Fy(Xy), Fy = Fy(X,y),
IpU 3TOM Ha Hee JCHCTBYET CHJIA BA3KOIO TPEHMs C MPOEKIMAMHU Fry = - I Vy, Fry= - 1 vy,
HarpasJeHHas IPOTHBOIOJI0XKHO CKopocTH. Heo0X0 1Mo, 3Hast HadallbHbIE YCIOBHS X , Yo , Vox
Voy , IOCTPOUTH TPACKTOPHUIO JABMIKECHUS TOUKH.

JABL Ned « MOJAEJIb IBHPKEHUA CUCTEMbBI MATEPUAJIBHBIX TOYEK».

3amgaya. Imeetcss cucrema N MarepHalbHBIX TOYek ¢ Maccamud mi, | = 1, 2, .., N,
B3aMMOJICUCTBYIOIIUX JAPYr C JPYIOM C BHYTPEHHHMH CHJIAMHM, Ha KaXIYyI0 U3 KOTOPBIX
JEUCTBYET BHEIIHsAA cuia. Mcxons W3 HavanbHBIX KOOPAMHAT X, Yi, U CKOPOCTEH Vyi, Vyi,
ONPEAEITUTE KOOPAUHATHI U CKOPOCTH MATEPUATIBHBIX TOYEK B MOCIIEIYIOIINE MOMEHTHI BDEMEHH.

JIAB Ne5 « MOJEJTUPOBAHHUE KOJIEFAHUU CBA3AHHBIX OCLIUTJIATOPOB».

3anaua: Mimeercss cucremMa n3 N OCHMIUISTOPOB € MaccaMM mM; U JKECTKOCTbIO MpPYXHH Kj,
CBSI3aHHBIE MEXIY COOOI YNPYrMMHU CBS3SIMM C JKECTKOCThIO (i. Ha Kaxaplil ocruuisTop
JIHCTBYET CHJIa BSI3KOTO TPEHHMs - T 1)i . 3aaaHbl HavanbHble cMenieHus & (0) u ckopoctu 1 (0)
BCEX OCHMLIATOPOB. Ha oTnenbHbIe OCHIMILIATOPHI JeHCTBYeT BBhIHYXIafomas cuia Fiz = Fig (t)
HEKOTOphIE OCIHMIUIATOPBHl KojJeOmoTcss mo 3akoHy &i= & (t). M3BectHo, uTo KpaiiHue
OCHMJIISATOPBI  3aKperuieHbl (cBOOOAHBI). HeoOXoamMo MOoCTpOUTh KOMIBIOTEPHYIO MOETh
KoJie0aHUM CBSI3aHHBIX OCLUIUIATOPOB.

JAB Ne6 « MOHAEJIMPOBAHUE ABTOBOJIHOBAIX ITPOLIECCOB».

3amaua: Umeercst 1ByMepHasi akTUBHAS Cpelia, COCTOSIIAsl U3 SJIEMEHTOB, KaXK/IbIH M3 KOTOPBIX
MOXXET HAaXOJUTHCA B TPEX PA3TUYHBIX COCTOSIHUSX: MOKOE, BO3OYXICHUU U pedpakTepHOCTH.
[Ipu OTCYyTCTBHM BHENIHETO BO3JECHCTBUSA, SJIEMEHT HAXOAUTCA B COCTOSIHUM MOKOs. B pe3ynbrare
BO3JICUCTBHUS DJIEMEHT NEPEXOAUT B BO30YXKIECHHOE COCTOSIHHE, MPUOOpeTas CIOCOOHOCTH
BO30YXKIaTh COCEAHHE OJJIeMEHTHL. Uepe3 HEKOTOpoe BpeMsl Moclie BO3OYKICHHS DIIEMEHT
MEPEKIII0YAeTCSI B COCTOSIHHE PEePpPaKTepHOCTH, HAXOAACh B KOTOPOM OH HE MOXKET OBITh
BO30YXKICH. 3aTeM 3JIEMEHT CaM BO3BpaIllacTCs B MCXOJHOE COCTOSHUE IMOKOS, TO €CTh CHOBa



npuoOpeTaeT CIOCOOHOCTh TEPEeXOAWTh B  BO30YXKJEHHOE cocTtosHue. Heobxomammo
IIPOMOJIEIIUPOBATH MPOLECCHI, TPOUCXOAAIINE B IBYMEPHON aKTHBHOW Cpeze NPU pa3iIUYHBIX
napamMeTpax Cp€abl 1 HAYAJIbHOM pacCIipCaAcIiCHUNU BO36y)KZ[eHHLIX JJIEMCHTOB.

JAB Ne7 « MOAEJIMPOBAHUE PACIIPOCTPAHEHUA 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.

JABE N8 «MOAEJIb SABJIEHUU ITEPEHOCA (TEIJIOIIPOBOJHOCTh, JUDDY3IUA,
BA3KOCTB)».

3anava: meercs npsMOyrofipHas JIaCTHHA, KO3()PHUIIMEHT TeMIIepaTypOoIpOBOJHOCTH KOTOPOTO
3aBHCHUT OT KOOPAHMHATHI a=a(X,y). 3aJlaH0 HauainbHOEe pacnpezenenue temmneparypsl T=T(x,y), a
TAK)Ke MOIIHOCTD (n U KOOPAHHATHI (X, Yn) HCTOYHUKOB Teruia. Heo0X0auMOo U3yduTh H3MEHEHHE
TEMIIepaTyphl PA3TUYHBIX TOUEK IJIACTUHBI C TEUEHUEM BPEMEHH.

CnHcoK BONIPOCOB /151 CAMOIIPOBEPKH:

UYro Takoe JUCIIEPCUOHHOE COOTHOLIEHUE?

B yeMm paznuune akycTHUECKOM 1 ONTHYECKOM BeTBel koieOaHmit?

OT 4ero 3aBUCHUT KOJIMYECTBO aKYCTUYECKUX (ONTUYECKUX) BETBEN?

Kak 3aBHCHUT CKOpOCTh PacHpOCTpaHEHHs KoleOaHWH B OJHOMEPHON IEMOYKEe OT MacChl

MaTepuaibHbIX TOYEK?

5. Kak 3aBucHT CKOPOCTh pacpoCTpaHEeHUs KOJIOAHNH B OJJHOMEPHOM LIENOYKE OT KECTKOCTH
cBs3u?

6. Yro Takoe (hazoBas ¥ rpynIoBas CKOPOCTU?

7. Kak Bnuser yd4yer aHrapMOHMYHOCTH B3aWMOJEWCTBHA Ha pPE3yJabTaT YHCIEHHOTO

JKCIEpUMeEHTa?

B uém npenmy1iecTBO UCTIONB30BaHUS HETIPEPHIBHBIX MOJIenen?

9. IlpoBeauTe aHANOrMM MEXAY BEIWYMHAMH, ONMCHIBAIOIIMMH HENPEPHIBHYIO MOJENb U
JUCKPETHYIO MOJIENIb TBEPAOIO Tema.

10. KakoBslI yci10BHs Iepexo/ia OT HENPEPhIBHON MOJEIH K JUCKPETHON?

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

12. 3anumuTe aHATUTHYECKOE pellieHHe ypaBHEHUs KosleOaHuss MeMOPaHBI.

13. SIBHBIEC U HESIBHBIC Pa3HOCTHBIE CXEMBI.

NN

©o

IlepeyeHb BONPOCOB K 3a4eTy:
Yucnennsie MeTopl. THTEpIIONALINS ¥ anlpoKCcUMAaIus GyHKIIMOHATHHBIX 3aBUCUMO-
CTEH.
Yucnennoe audhepeHnpoBaHie U HTHTETPUPOBAHHE.
YuciieHHbIE METO/IBI TOMCKA DKCTPEMYyMa.
BrruncnuTenbHbIE METOABI JIMHEWHOM anreOpshl.
YuciieHHbIe METO/IBI PelIeHus cucTeM MU depeHITnaTbHBIX YPAaBHCHUH.
CrutaiiH-annpoKCUMAIMsl, MHTEPIIOSAIUS, METO/I KOHEUHBIX 3JIEMEHTOB.
BrerancnurenbHpii SKcriepuMeHT. [IpuHITUTIBI TPOBEACHUS BRIYUCITUTEIIBHOTO YKCIIEPUMEHTA.
. TexHUKa CHMBOJBHBIX BEIYUCICHUN
10. Monens, anropuTM, IporpaMmma.
11. Anropurmuueckue sS3bIku. [IpeacTaBienue o s3bpIKax MPOrpaMMUPOBAHUS BEICOKOTO
12. ypoBHs.
13. [TakeThl MPUKIATHBIX POTPAMM.
14. OcHOBHBIEC IPUHIIUATIBI MATEMATHIECKOTO MOICITUPOBAHUS.

CoNoOAEWNE



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. MeTob1 uccie10BaHMs MaTeMaTHYECKUX Mojieiel. Y cToiunBoCTh. [IpoBepka ajjekBaTHOCTH
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. OcoObie Touku. budypkanuu. Jlnnamuueckuii xaoc.

Memoouueckue pekomenoayuu 011 CAMOCMOAMENbHOU PAOONbL CIYOEeHmM 08

Hoaroroska k 3auery

[lepen HauaaoM NOArOTOBKM K 3a4€Ty HEOOXOJMMO NPOCMOTPETH BECh MaTepuail U
OTJIOXHUTH TOT, UTO XOPOLIO 3HAKOM, 4 HAYMHATh YUUTDH HGBHaKOMI)If/'I, HOBBIH

HaunHali roTOBUTBCS K 3a4eTy 3apaHee, IOHEMHOTY, 110 4acTsAM, COXPAHssl CIIOKONCTBHE.
CocraBp IUIaH Ha Ka)KIII)If/i JC€Hb ITIOAT'OTOBKH, HGO6XOI{I/IMO YCTKO OIIp€ACINTb, YTO MMCHHO
cerojHs OyaeT u3ydarbcsi. A Takke He0OXOAMMO OIPENIeIUTh BPpeMsl 3aHATHI C y4eTOM pUTMOB
OpraHusMa.

K TpynHO 3anmoMmHaeMoMy Marepuagy HEOOXOIMMO BO3BPALIATHCS HECKOJIBKO pas,
IIPOCMATPUBATh €r0 B TEUEHUE HECKOJIBKMX MUHYT BEYEPOM, a 3aTEM €Il Pa3 - yTPOM.

OdeHb N0JIE3HO COCTABIIATH IJIAHBI KOHKPETHBIX TEM U JIEP’KaTh UX B M€, a HE 3a3yOpUBaTh
BCIO TCMY IMOJHOCTBIO «OT» U «I0». MoXHO TaKxke IMPAKTUKOBATh HAIIMCAaHUEC BOIIPOCOB B BUJC
KpPAaTKOro, TE3UCHOI'0 U3JI0’KEHUs MaTepuaa.

3ayunBaeMblii MaTepuan Jydille pa3OuTh Ha CMBICIOBBIE KYCKH, CTapasich, 4TOOBI HX
KOJINYECTBO HE MpeBbILano ceMu. CMBICIOBbIE KYCKM MaTepualla HeOOXOIUMO YKPYHHSTH U
000011aTh, BbIpaXkas TIJIABHYIO MbICIb OJHOW (pa3oil. TekcT MOXKHO CHUJIBHO COKpPaTHTh,
MMpeaAcCTaBmMB €T0 B BUJIC CXCMbI

Ilepecka3 TekcTa CBOMMM CIOBaMU IPUBOJUT K JIYYIIEMY €ro 3allOMUHAHMIO, YEM
MHOTOKpaTHOE YTE€HUE, TIOCKOJIbKY 3TO aKTUBHAs, OpraHU30BaHHasl 11€JIbI0 YMCTBEHHas padoTa

Meroanuyeckue yKa3aHMsl 10 BBINOJHEHHIO [OMALIHEro 3aJaHUS PEKOMEHIYETCs
CJIEIOBATH CIEAYIOIIEMY OOIIEMY arOPUTMY:
1. TIpopaboTaTh KOHCIEKT JEKIIUU Ha MPEAMET BBISBICHHS HETIOHATHBIX MOMEHTOB T€-MBI.
2. B crmydae HaMumMs HEMOHATHBIX MOMEHTOB COPMYITUPOBATH BOTPOCHI.
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 TpakKTOBKM OCHOBHBIX MOHSITHMA, 3aKOHOB, PUHITUIIOB U T.I1. 10 TEME JICKIIH.
W3 mepeuHs BOMPOCOB K 3a4€Ty BBIOPATH T€, KOTOPHIE OTPAKAIOT COJEPKAHUE JICKITHH.
HaiiTi oTBETHI Ha ATH BOMPOCHI B TEKCTE JEKIIMN U JOTOJIHUTEILHOM MaTepHalie.
OdopmuTs MaTepuan B MUCbMEHHOM BU/IE

e A

IToaroToBKa K BBINOJHEHUIO J1a00paTOPHOi padoTHI
JlaboparopHbie pabOTHI SBJISIOTCS OJHUM W3 BUIOB MPAKTUYECKOro oOyudeHus. Mx menmp —
3aKpeIuIeHuEe TEOPETHUYECKUX 3HAHHMM, MPOBEPKAa HA OMBITE HEKOTOPBIX IOJIOKEHUH TEOpHH U



3aKOHOB, MPUOOpPETEHNE MPAKTUUECKUX HABBIKOB, MTPOBEICHUU HKCIIEPUMEHTA, MCIOJIb30BAHUN
IPOCTEUIINX PHOOPOB U aNIaparoB.

3ananue Ha paboOTy BBIAAETCS 32 HECKOJBKO JIHEH /10 ee BhIMOJHEeHUs. {1 KaueCTBEHHOTO
BBINOJIHEHUS TaOOPAaTOPHBIX PadOT CTyIeHTaM HEOOXOAUMO:

1) MOBTOPHUTH TEOPETHUUECKUI MaTepuall MO KOHCHEKTY M Y4€OHHMKY (COTJIACHO CIIHCOKY
JUTEPATYPHI)

2) 03HAaKOMUTHCS C OMHCaHUEM J1a00paTOPHOIl pabOTHI:

3) B cneuuanbHOM paboyeil TeTpaiu 3amucaTh Ha3BaHHE M HOMEp PalOOThI, BBHIUEPTHUTH
TaONMUbBl U1 3al0UCH  TOKa3aHUW MNpUOOPOB M pPE3yJibTaTOB pacyera, IOATOTOBUTH
MILIIMETPOBYIO OyMary, eciau TpeOyroTcst rpaguueckue mocTpoeHus U T. ..

3) BBISICHUB 11eJ1b PA0OTHI, Y€TKO MPEJCTABUTH ce0C MOCTABICHHYIO 3a7a4y U CIIOCOOHI e
JOCTHKEHUS, IPOAYMATh 0’KUIaEMbIE PE3YJIbTaTOB OIBITOB

4) cnenaTh NIpeaBapUTENbHBIN TOMAIIHUI pacyeT, eciiv TpeOyeTcs B 3a/laHuu

5) OTBETUTH YCTHO U MUCHMEHHO Ha KOHTPOJIbHBIE BOTIPOCHI.

6) CobmroaTh OCHOBHBIE IIPaBHIIa 6€30MIaCHOCTH IIPpH paboTe B TaOOPaTOPHH.

I[TPABUJIA BBITIOJIHEHU A JIABOPATOPHBIX PABOT
1. 3a kaxuo# nabopaTopHOM yCTaHOBKOW paboraer He Ooisiee 2x cryaeHTOB. ['pymnma

pazbuBaeTcss Ha MOATPYNIbI U3 2X YEJIOBEK OOBIYHO IO JKEIaHMIO CTyAEeHTOB. [loarpymmsl
buKcHupyroTCs B XKypHaJIe IIpernogaBaTeieM.

2.  Ilpu onmo3nmanuu cryznenta Ha JIP:

- MeHee 15 MHH: CTyIeHT AoIycKaeTcs B 1ab0paTopHio;

- Oonee 15 MHH: CTYAEHT JOMMYyCKaeTcsl B J1a0OpaTOPUIO C COOTBETCTBYIOIIEH OTMETKOM B
x)ypHaiie rpynnsl. K cnenyromeii JIP cTyneHT gomyckaeTcs Ipy HAIMYUM JOIYCKa U3 JEKaHaTa ¢
YKa3aHWEM IIPUUMHBI [TOJIy4YEHUs JOIyCKa;

3. Bo Bpems JIP B nabopaTopuu MOTYT HaXOIMTHCS TOJNBKO COTPYIHHUKH KadeIpbl U
CTYJEHTBI U3 COOTBETCTBYIOIIEH IpyNIbl O pacnucaHuio. O0s3aTeNIbHO NMPUCYTCTBUE XOTS OBl
OJIHOTO MPEIo/1aBaTeNs MU COTPYAHHUKA Kadeapsbl.

4.  CryneHT JOMyCKaeTcsi MpernojaBaTelieM K BbIIOJHEHHIO J1a00paTOpHOM paboThI
TOJIBKO TOCJIE:

- TPOBEIEHUS MHCTPYKTaXka IO TEXHUKE O€30MacHOCTH M MOJNHMCH TMOJYYHBLIETO U
IIPOBOAMBILIETO HHCTPYKTAX B KypHaJe IPYIIIbL;

- TIpU HaIM4YMK o(hopMIIeHHOTO >XypHasa (cMoTpu «TpeboBaHus K 0(hOpMIIEHHUIO KypHaa
it JIP»). Ilpu oTcyTCTBMM MM HE MOJIHOCTBIO 3alI0JIHEHHOM KypHaie JIP:

- IPOCTaBJISIETCS] COOTBETCTBYIONIAsl OTMETKA B KypHaJie TPYIIIbI;

- CTYJIEHT TOTOBHT XypHaJl B 1a00paToOpuu;

- NpU HAJMYUM BpPEMEHHU CTYAEHT JOINycKaeTcss K BbinmoiHenuto JIP (Bpemst Hauana
BeIToJTHEHHS JIP B 3TOM citydae mpocTaBiiseTcs B )KypHaJIe).

['oTOBBIN >KypHaJ MOANMMCHIBAETCS MPENOAABATEIEM, TAKXKE JIETIAETCSl COOTBETCTBYIOIIAS
OTMETKA B KypHaJI€ IPYIIIBL.

5. CryneHTHl BBIIOJHAIOT ONBITBI B COOTBETCTBHM C MHCTPYKIHEH 10 TEXHUKE
0€30IacHOCTH.

6. B xozae BemomHeHus JIP mpermomaBarens oTBeYaeT Ha BCE BOMPOCHI CTYJICHTOB IO
teme JIP.

7. B xone JIP B )xypHas 3aHOCSTCS:

- UCXOJIHbIE MapaMeTphl (XapaKTePUCTHKHU OIBITHON YCTaHOBKH, aTMOc(hepHbIe JaHHbIE,
TOYHOCTb U3MEPHUTEIILHOTO 000PYI0BaHUS H T.I1.);



- I3MEpsIEMBIE ITapaMeTphlI;

- YCJIOBHS OIIBITOB;

- pe3yJIbTaThl BBIYUCICHUH (B TOM YUCIIE IPOMEKYTOUHBIE U YEPHOBBIE).

8. [Tocne cHATHS 3aMepoB, NPOBEACHUS HEOOXOTUMBIX pPACUETOB U TOCTPOCHUS
rpaduKOB, CTYACHT JIOJIKEH MPEACTaBUTH MTOJTyYCHHbIE PE3YIIbTAThl MIPEMOAABATEINIO HA MTOIHUCH.
Taxxke nenaercs COOTBETCTBYIOIIAsA OTMETKA B JKYPHAJIE TPYIIIIBL.

IHoaroroBka k caaue J1a00paTopHOii padoThI

Jnst 3anuThl 1TabopaTopHOK paboThl HEOOXOIMMO 3aMOJIHUTE oTYeT O JIP

2. 3amMTa BBITOJTHEHHOH 1a00paTOPHOI pabOTHI MPOBOAUTCS:

- U1t 4xuacoBbix JIP: B yackl nanHoi JIP B cOOTBETCTBUY C paciCaHUEM;

- U1t 2x4yacoBbIX JIP: B 3TOT miu apyrue AHU B 4yachl B COOTBETCTBUH C PACIIMCAHUEM.

3. 3amuTa BBIMOJIHEHHON Jab0paTOpHON pabOTHI MPOBOAUTCS TOMY K€ IIPEIO/IaBaTelNio, C
KeM Ipoxouio e€ BoinonHeHue. Jonmyckaercs ciaya JIP nexropy kadenps

4. TpeboBanus nipu 3anute JIP:

4.1. IIpenonasarens oneHuBaet JIP B COOTBETCTBUM C MPOrpaMMOM Kypca U MPOCTABIISIET
OILIEHKY B >xypHaie JIP u B )xypHaiie rpynisl.

4.2. TlpenonaBarenpb BrpaBe OTKa3aTh B pueMe JIP 1o JIMYHbIM pruauHaM.

4.3. Ilpenonasarens 00s13aH npuHsTH JIP npu:

- Hayn KypHana JIP, opopmiernoro B coorBerctBuu ¢ «TpedoBanust K 0(OpMIICHUIO
KypHana s JIP»;

- INYHOM BBINOJHEHUHU cTyaeHTOM JIP;

- COBIIAJICHUU PE3YJIBTATOB OIBITOB C KOHTPOJIBHBIMH 3aMepaMu ¢ TOYHOCTHIO 10 20 % unu
JI0 OTZEJIBHO YKa3aHHOM B KOHKpeTHOM JIP TouHOCTH.

- MMICbMEHHOM BEPHOM OTBETE Ha KOHTPOJIbHBIE (TECTOBBIE) BOIPOCH U3 YTBEP)KJIECHHOIO
Kaeapoii crucka, HalMCaHHOM B IIPUCYTCTBUHU IPEMOJIaBaTeIs.



Hpuiioxenne 2

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

[lo paHHOW AMCHMIUIMHE NPETyCMOTPEHbl PA3JIMYHbIE BHJIBI KOHTPOJS PE3YJIbTaTOB
0oOydYeHHUs: TEeKyIIUd KOHTPOIb (IMPOBEpPKa BBHIMOJIHEHUS JTa00paTOPHBIX 3aJaHUil), UTOTOBBIN
KOHTPOJIb B BUJE 3a4€Ta.

Crpykrypusiii| 1lIaHUpyeMbie
IICMCHT pe3yNbTaThI OneHoYHBIE CpeacTBa

KOMIIETEHI[UU 00y4eHus

YK-1: Cnoco0eH ocymecTB/ISITh KPUTHYECKHI aHAIN3 TPOOJIEeMHBIX CUTyalllii HA OCHOBE
CHCTEMHOI0 MOJX0/1a, BLIPA0aThIBATh CTPATETrHIO JAelicTBUI

AHanu3upyer Ilepeuenv eonpocoe 014 nO020MOBKU K 3a4emy:
poOJIEMHYIO
CHTYALHIO KaK 24. YucneHnusie METO/BI. HNuTtepniomnsums u
CHCTEMY, BBISBIIAA ’5 annpoKCHMALHs (YHKLIMOHATIBHBIX 3aBUCUMO-

. CTeH.

€€ COCTaBJIAIOIINEC
U CBIA3U MCKAY
HHUMH

26. Ynucnennoe nuddepeHIIMpOBaHIE U HHTETPUPOBAHHE.

27. UucrieHHbIC METOIBI IIOUCKA YKCTPEMyMa.

28. BBIYHCIIUTEIbHBIE METO/IbI JIMHEHHOW aareOphl.

29. UncneHHbie METO/IbI perieHus CUCTEM
muddepeHIanbHbIX ypaBHEHUH.

3aaHus AJI1 CaMOCTOSITENIBHOTO PELIEHHUS.

1. Ha ocHOBe KOMIBIOTEPHOH MOJENN H3YyYUTE JBUKECHHE
JBYX WM TPEX YacTHIl, MEXAY KOTOPBIMHU AECUCTBYIOT CHUJIBI
HPUTSKEHUS.

2. VI3yunte IBW)KEHHE JBYX MaTepHAbHBIX TOYEK, MEXIY
KOTOPBIMU NEeNCTBYIOT CHJIBI OTTaJIKUBAHUS.
IIpomoaenupyiTe HEHTPaAIbHBIA U HELIEHTPAIbHBIN yaap.
YK-11 3. IlpomopenupyiiTe pa3pbIB CHapsIa Ha HECKOJIBKO OCKOJIKOB
pa3IMYHOI Macchl B OJHOPOIHOM IoJie TshkecTH. [Ipu B3pbIBe
BO3HUKAET CUJIa OTTAJIKUBAHMSI, OBICTPO YMEHBIAIOIIASCS 110
Mepe yAaJeHUsI OCKOJIKOB.

4. Uzyunre JBUKEHUE MaTepuatbHOU TOYKHU B
IrPaBUTALIMOHHOM II0JIE€ JABYX MacCcHBHBIX Tenl. IIpoBeaute
BBIUHCIIUTENbHbIE SKCIIEPUMEHTHI MPU PA3INYHBIX HaYaJIbHBIX
KOOpJMHATaX ¥ CKOPOCTAX TOUKH.

5. [IpoMonenupyiiTe IBUXKEHNE HECKOJIBKUX IJIAHET U KOMET
ConHeuHoM CUCTEMBI, yUNUThIBas, 4TO Macca CoIHIIa BO MHOTO
pa3 0oJIbIIIe MacChl JIFOOOM TIIAHETHI.

6. [lpomomenupyiiTe ~ JIBMKEHHE  MOJIEKYJ]l  Taza B
NpSIMOYTOJIBHOM 3aMKHYTOM cocyjA€. YUTuTe, 4YTO IpHu
COYJIapeHUU MOJIEKYJIBI C TOPU30OHTAIbHOM (BEpTHUKAIBHOM)
CTEHKOM cocyjia BepTUKajbHas (TOPU3OHTAJIbHAS) MPOESKIUS
€€ CKOPOCTU MEHSET CBOM 3HAK HAa IPOTUBOMOJIOKHBIM.

7. [Ipomonenupyiite nuddys3uto nByx ra3zon. [lycTs BHauame
MOJIEKYJIbI C MACCaMM M 3aIOJIHSIOT JIEBYIO IIOJIOBUHY COCY/a,
a MOJIEKYJIbl ¢ MaccaMu M -- mpaByro. 3afaiiTe ciaydailHble
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3HaueHus  ckopocredl  Mousiekyn.  Kak — u3MeHsercs
KOHIIEHTpaLKs MOJIEKYJI Fa30B B COCYZE C TECUEHUEM BpEMEHU?
8. [IpoMoenupyiiTe IBUKEHHE MOJIEKYJI T'a3a B OJTHOPOTHOM
nosne Tsbkectd. llonTBepauTre, 4TO MO Mepe YBEIUYEHUS
BBICOTHl KOHLIEHTpAllMs MOJIEKYJ Tra3a yMEHbIIAETCs IO
HKCIIOHEHLIMAJIbBHOMY 3aKOHY.

9. [Ipomonenupyiite JIBUKCHUE MOJIEKYI rasa B
IPaBUTAIMOHHOM T0JI€ 1apa OO0JIbIION MacChl

3anaHus AJi1 CaMOCTOSITEIBHOTO PELIEHHUS.

1. [ToyunTe MOAEIIh OAMHOYHON BOJIHBI BO3OYXAcHUs. J[ms
ATOr0 JOCTaTOYHO OAMH M3 BJIEMEHTOB AaKTHUBHOW Cpeibl
MEePEeBECTU B BO30YKIACHHOE COCTOSIHHE.

2. llpomopmenupyiite  ceputo  aBToBOoimH. /st aToro
HEeoOXoauMO, 4YTOOBI OIMH M3 OJJIEMEHTOB COBepIIall
nepuoanueckue KoneOaHus, TO €CThb aBTOMATUYECKU uepe3
3aJ]aHHO€ YHWCJIO [IAaroB Mepexoqusl B BO30YKIECHHOE
cocrosiHue 1. Takoli anemMeHT Ha3bIBaeTCs ocUULIATOpoM. Jlis
MOJIyYEHUS] CEpUU aBTOBOJIH CIIEIYET aKTUBU3UPOBATh CTPOKY
¢ nmometko# "Ocummsarop 1".

3. [Ipomopenupyiite audpakmauio aproBosnH. [lns 3Toro
He00XO0IMMO CO3/1aTh BOJHY, Ha IIyTH KOTOPOM PacIoyioKeHO
MPENsATCTBUE, HAIPUMEP, HEMPO3PAYHBIM 3KpaH, COCTOSIIUNA
U3 HEBO30YXAAIOIIUXCS 3JIEMEHTOB, PACIIOJIIOKEHHBIX BJIOJIb
IIPSIMOM M BCETJa HAXOAAIUXCsI B coCcTOssHUN 0.

4. 3yunrte pacripocTpaHeHHE aBTOBOJH B JBYMEPHOM cpee,
coJieprKalleil 1Ba MapajuIeIbHO PACIOIOKEHHBIX dKpaHa WIN
9kpaH ¢ otBepctueM. [IponHaOmromaiiTe  aHUTHISALUIO
ABTOBOJIH, PACIPOCTPAHSIOIINXCSI HABCTPEUY APYT APYTY.

5. [Ipomonenupyiite 3PeKT CHHXPOHU3ZAIUHU, COCTOSIIUN B
TOM, YTO NPHU HAIWYHMHU JIBYX UM O0JIee HCTOUHHKOB aBTOBOJIH
MPOUCXOJUT UX B3aUMOJIEHCTBUE, B PE3YJbTaTE KOTOPOIO
BBICOKOYACTOTHBIE MCTOYHHMKH ITOAABIISIOT HU3KOYACTOTHBIE.
B KOHIle KOHIIOB HAacTymaeT CHHXPOHHU3alus KojeOaHui
AJIEMEHTOB CpeJbl: KOJIOAHUsI TPOUCXOASIT C YaCTOTOM,
paBHOM dYacTOTE€ BBICOKOYACTOTHOTO HCTOYHUKA. YUTOOBI
poHa0III0/1aTh 3TO ABJICHUE Ha SKpaHe KOMIIBbIOTEpa, CIEAYEeT
CMOJIEIMPOBaTh JIBa OCHMIUIATOpa, pabOTarOMIMX Ha pa3HbIX
yactotax. Jlng 93Troro  HEoOXOIMMO  aKTHBHU3MPOBATH
onepaTopsl ¢ momerkamu "Ocurutarop 1" u "Ocuunnsitop 2".
6. IIpomonenupyiite oOpa3zoBaHue OJIHOPYKaBHBIX
cupajgbHbIX BOJH. CrivpalibHbIe BOJIHBI 00pa3yrOTCs Ha Kpasix
(bpoHTa BOJHBI, TOATOMY JUISI MOJIETUPOBAHMS 3TOTO IpoIiecca
HE0OXOaMMO B OJIOKE HAYAJIBHBIX YCJIOBHH 3a7aTh IUIOCKYIO
BOJIHY, PPOHT KOTOPOI OOpPBIBAETCS B CEpEeIUHE IKPaHa.

7. IIpomonenupyiite oOpa3oBaHue JIBYXPYKaBHBIX
CIUPAIIBHBIX BOJIH.

8. M3yunte 3aBHCHMOCTh YacTOTHI BPALICHUS OJHOPYKABHOM
CHHPAILHOM BOJHBI OT ITAapaMeTpoB cpenl (T, s, h). [ToBTopute
OTOT BBIYUCIMTEIBHBIA SKCIEPUMEHT I JBYXPYKAaBHOU
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BOJIHBI.
9. IIpomonenupyiiTe B3aUMOACHCTBHE CIIUPATbHBIX aBTOBOJH
C  aBTOBOJIHAMH,  BBIPa0aTHIBAEMBIMH  OCIMJUIATOPOM,
KOJIEOIIOIIMMCS ¢ HU3KOW 4acTOTOM.
10. Uccnenyiite pacIpoCTpaHEeHHe u AHUTWISILUIO
OJIMHOYHOT'O UMITYJIbCA B OJJHOMEPHOW aKTUBHOM Ccpefe.
11. U3yuute pacnpocTpaHEHHE AaBTOBOJIH B OJHOMEPHOM
AaKTHBHOM cpeie IPU HAIMYUU OCLIHILIATOPA.
12. Tlpomogenupyiite pacrpocTpaHeHue OJIMHOYHOI'0
MMIyJbca B OJHOMEPHOW aKTUBHOW cCpeje, MOCIEIHUI
AJIEMEHT KOTOPOW KOHTaKTUPYET C NEPBBIM.
13. Co3pnaiiTe KOMOBIOTEPHYIO MOJEIb PACIPOCTPAHECHUS
ABTOBOJIH B TPEXMEPHOIl aKTUBHOM CpeJie.
Kpurnueckun Ilepeuens 60npocos 014 n0020MOBKU K 3auemy:.
OLICHUBAET
HAJIEKHOCT 1. Meronas!l UCCIETOBAHNUS MATEMATHUECKUX MOIEIIEH.
HCTOYHUKOR YcronunsocTs. [IpoBepka anexBaTHOCTH
uHbOpMALHH, MaTeMaTUYECKUX MOJIENIEH.
paGoTaer c | 2. Maremarnueckue MOLENH B HAyYHBIX UCCIEIOBAHUIX.
IPOTHBOPEUHBOA MaremaTnyeckue MOJENN B CTATUCTUYECKON MEXAHUKE,
uHpOpMaLHel 13 HYKOHOMUKE, OMOJIOTHH.
pasHbIX 3. Mero/pI MaTEMaTHYECKOTO MOJICIIMPOBAHUS
MCTOYHHKOB, W3MEPUTENIbHO-BBIYUCIUTENBHBIX CUCTEM.
onpeienseT 4. mnpubopa. [IpoBepka aseKBaTHOCTH MOJIENH U3MEPEHUS U
TpoGesI B aJIcKBaTHOCTHU PE3YyJIbTaTOB PENYKLIUH.
uHpOpMALHH, 5. Moxaenu nuHamudeckux cucrteM. OcoOble TOUKH.
HeOoOXOTHMOi JUTS bu¢ypkanuu. lunamMmuyeckuit xaoc.
peleHus
TpoGIIeMHOi 3aaHus AJI1 CaMOCTOSITENIBHOTO PELLIEHUS.
CHTYaIHH, al L. quKa JBIDKETCS TPSIMOJIMHEHHO €O cKopocThio V(t) = 3 + 2t
IPOEKTHPYET + 1t°. UucneHHbIMM METOJIaMHM U aHAJIMTHYECKU OIpeJIeNIuTe
YK-1.2 mpoweccsl 1o ux | YCKOPEHHE TOUKH B MOMEHT BpEMEHH | ¢ m npolIEeHHBIN Iy Th
YCTpaHEHHIO 3a BpeMsa oT 1 g0 3 c. [loBropuTe pacueTsl Npu pa3iIMdHbIX

3HAYEHMSX 11ara ¥ CPaBHUTE PE3yNbTaThI.
2. Nmeercst macTUHKA TONIMHON h orpaHnveHHast KpUBOU Y

= X u npsimoir 'y = 1. Ee mioTHoCTh ecThb (yHKIIHS
koopauHathl Y: p(y) = po (1 + oY), rae o -- MPOU3BOJIbHBIIM
ko3 uimeHT mnponopuHoHanbHOCTH.  Ormpenenure  ee

Iomaab U Maccy MerogoM MonTe - Kapio.

3. Omnpenenure KOOPAWHATBI 1EHTPA MacC IUIACTHHBI
ToJuHbI h, orpannyeHHoM npsmbeiv X =0,y =0,y =4 - XZ,
IUIOTHOCTh KOTOPOM paBHa p.

4. InactuHa TommuHo# h umeer popmy kpyra pamuyca R. Ee
IUIOTHOCTh C POCTOM PACCTOSHUS I' 1O LEHTpa YOBIBaeT IO
s3akony p(r) = po (1,5 - r/R). Meromom YHCIEHHOTO
MHTETPUPOBAHUS OINpPENEIUTE MOMEHT WHEPLUUH IUIACTUHBI
OTHOCHUTEIIBHO OCH MTPOXOASAIIEH Uepe3 ee LEHTP U JeKaIel B
ee IUIOCKOCTH.

5. TlocTtpoiiTe KpUBYIO 3aBHUCHUMOCTH HW3JIydaTelbHON
CHOCOOHOCTH a0COJIOTHO YEPHOTO Tela OT 4YacTOTHl NPHU
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MOCTOSIHHOM ~ TeMmmeparype [, BeIpaxkaemyo (opmymnon
IInanka: f, (0,T) = Ao’ €2 1), ree A u B - nocrosuubie
ko3 duuuentsl. IlocTpoiite rpaduk npu pazauyHBIX .
MeTtonom YHCIEHHOTO UHTETPUPOBAHUS HaiiauTe
MHTETPAIbHYI0 CBETHUMOCTh aOCOJIOTHO YEPHOTO Tela, B3sB
unrerpain ot f, (©,T).
PazpabatbiBaeT u | 3amaHusi A5 CaMOCTOSITEIBLHOTO PEIICHUS.
comepxkatenbHo | 1. Ha Touky Maccel m  J@HCTBYeT  CKauKoOOpa3HO
apryMeHTUPYET M3MeHsomascs  cwia.  Mccnegyite  IBHKEHHE  TOYKH,
CTpaTETUIo MpOaHANIU3UPYITE MOodyduBILINecs TpaduKu 3aBUCUMOCTEH X
pelieHus = X(1), vx = Vx (1), ax = ax (t).
poOJIeMHON 2. [IpoMmonenupyiiTe  IBM)KEHHWE  MaTepUaIbHOM  TOYKH,
CHUTYaIuH Ha | ABIDKYLIEHCS B BSA3KOW Cpele Moj JCHCTBUEM IOCTOSHHOMN
OCHOBE CWJIbI, HallpaBlIeHHON Broib ocu X: Fy= const>0 mnpu
CUCTEMHOTI'O U | HadanbHBIX ycnoBHX Xo = 0, Vy <0. IIpoanamusupyiite
MEKIUCIMITIMHAD | mostydaromuecs rpaduku Xx(t), vy (), ax (t). Jokaxkure, dro
HOTO IOJIXOJIOB; | BpeMsl MOJbEMa KaMHs, OpOLIEHHOIO0 BEPTUKAJIbHO BBEpX,
CTPOMUT CILIEHApHH | MEHBIIIE BPEMEHH CITYCKa.
peauzanuu 3. Co3pmaiite Mozenb MEPEXOJHOrO Tpolecca B  IICMH,
CTpaTeruu, conepkamieil pesuctop R u kaTymky MHAYKTHBHOCTH L,
onpexaenss MOAKJIIOYEHHBIE K UICTOYHUKY MTOCTOSITHHOTO HAMPSKEHUSI, IPU
BO3MO>KHBIE ycrnoBuu, uto igHe paBHO 0. Hccnemyiite aHanoruyHbIif
PHUCKH U | mepexoAHbIH MPoLIecC B LIEMH, COIepIKallel T0CIe0BaTEIbHO
npenaras  IyTH | COEIMHEHHBIE PE3UCTOP U KOHJEHCATOP.
UX yCTpaHEHUs 4. U3yunte nBUKEHHE KoJeOaTelnbHOW CHUCTEMBI B Cilydae
CJ1aboro 3aryxaHus, Korjua 1r/2m<wg = (k/m)*2. V6enurecs B
VK-13 TOM, 4YTO YCKOpPEHHE H3MEHSeTCsl B MpoTHBOodaze ¢

KOOPJIMHATOM, a CKOPOCTh ONepexaeT KOOpAMHATy Ha 7/2,
MpUYEeM aMIUTATYAbI KosieOanuit X(t), v(t), a(t) yMeHbIIarOTCS
no oKcroHeHTe. [IpoBeauTe cepui0  BBIYMCIMTENBHBIX
OKCIEPUMEHTOB TMPH PA3JIMYHBIX HAYAJIBHBIX  YCIOBHSIX
CHCTEMBI.

5. [IpoMonenupyiite JBUXKEHHE OCIMILISTOpAa B  CIy4yae
CHJTBHOTO 3aTyXaHus pH 1/2m>wo = (k/m)*2. Y6emurecs, uro
B OTOM CJIy4ae JABIKEHHE OyeT alepruoIuIecKiM.

6. ccnenyiite 3aryxaroiie KosiebaHUs Teja, CBA3aHHOTO C
TOPH30HTAIEHO PacIoOKEHHBIMH MPYKHHAMH "
CKOJIB3SIIEr0 IO IOBEPXHOCTH CTOJA, CYHUTasg, 4YTO
MaKCHUMalbHasi CWja TPEHHS IIOKOS paBHA CHJIE TPEHUS
CKOJIBXKEHHUS Umg.

7. IIpomonenupyiite padoty criaxuaromero RL - ¢unbrpa
Opu ToJaye Ha Hero MyJIbCUPYIOUIET0 HaNpsKeHUS,
MOJYYalOIIUEeToCsT B pe3yiabTare  OIHOIIOIYIIEPHOIHOTO
BBIIpSIMIIEHUs.  YOenuTecb B TOM, 4YTO C  POCTOM
WHIYKTHBHOCTH YMEHbBIIACTCS KO (OUITUESHT ITyJIbCaIHid TOKa
U HampspKeHuss Ha pesucrope. H3yunte 3aBHCHMOCTH
aMIUTUTYABI MyJbCAlUN OT MHAYKTUBHOCTH L, conpoTuBieHns
Harpy3ku R 1 9acTOTBI UMITYJIBCOB .

8. Isyunte paboTy HMHTErpUPYIOMICH IEMH, COCTOSMEH H3
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MOCJIEIOBATEIbHO COCTMHEHHBIX PE3UCTOpa U KOHAEHCATOPA,
C KOTOPOTO CHHUMAaeTCsl BBIXOJHOE HampshkeHue. BuaHo, 4to
OpH TOJa4€ HA IeMb NPSIMOYTOJbHBIX HMITYIBCOB 3apsi
KOHJICHCATOpa, & 3HAYUT U HANpPsDKEHHWE Ha HEM, BO3pacTaeT
MPOIMOPIIMOHAIEHO HHTETPATY OT BXOJHOTO HAMPSKCHHUS.

Tak kak B mporpamme OCYIIECTBIISECTCS JAeJIeHUE Ha m (aHaJIor
WHAYKTUBHOCTH L ), TO 3HaYeHHWE 3TOTrO Mapamerpa JAOKHO
OBbITh OYEHb MaJIbIM, HO HE PAaBHBIM HYJIIO.

9. [IpomoenupyiiTe ABMKEHUE Tea B BA3KOH cpene (m, r He
paBubl 0, k = 0), Ha KoTOpoe B MOMEHT BpeMeHH tg= 0
HAYMHACT JCHCTBOBATh BHEIIHSS rapMoOHW4YecKas cwia Fy =
Fmsin(w t). Dra cuTyauus COOTBETCTBYET IEPEXOAHOMY
MPOIIECCY, MPOUCXOMANIEMY IMPU TMOAKITIOYCHUHA AKTHBHO -
WHAYKTUBHOM  HAarpy3ku K HCTOYHUKY MEPEMEHHOTO
Hanpspkenus. [lpy t  crpemsimemMcs K OCCKOHEYHOCTH
MEPEXOHbI TOK CTPEMUTCS K NPUHYKIECHHOMY TOKY,
M3MEHSIOIIEMYCSl ¢ TOM K€ YacTOTOM, YTO W TNPUIIOKEHHAS
O/1C u oTcraroieMy OoT Hee Ha HEKOTopyto (aszy.

10. Co3pmaiite mporpamMmy, MOJCIUPYIONIYIO — IPOLECCHI,
MPOUCXOAIINE B KoJeOaTeNnbHON cucTeMe B cllydae, eciiu Ha
Hee JICHCTBYET MePUOJINYSCKH U3MEHSIOMANACS CHJla, 9acToTa
KOTOPO# mpomopiroHansHa Bpemenu: Fy (1) = Fpsin(o(l + o
t)t), tne a >0. 3HavueHHs ® W o MOAOEpPUTE TaK, YTOOBI
pPE30HAHCHAs YacTOTa KoJIe0aTeTbHOM CHCTEMBI HAXOIMIIACh B
cepeanHe pabodero nuamna3oHa 4actoT. Ha pucyHke moka3aH
noaydvarommiics rpaguk 3aBucumoctH X = X(t). Tak kak
4acToTa KoJeOaHWW MPSIMOMPOTIOPIIMOHATFHA BPEMECHH, TO
orubaromiasi Tpaduka SBISIETCA AMIUTUTYIO0 - YacTOTHOU
XapaKTePUCTUKON KOJIeOATETbHOM CHUCTEMBbI, W Ha3bIBACTCS
PE30HaHCHOU KPUBOM.

OIIK-1: Cnioco0en npuMeHATH (pyHIaMEHTAIbHbIC 3HAHUSA B 00/1aCTH PU3MKH 1JIs1
pelIeHus] HAYYHO-MCCIeI0BATeIbCKUX 32124, 4 TAKKe BJaJeTh OCHOBAMH NeJaroruku,
He00X0AUMBbIMH /IJIsl OCYLIeCTBJICHHS MPeNnoAaBaTe/IbCKOH eI TeJJbHOCTH

OIIK-1.1

Ucnonp3yer
3HAHUS
(bU3UIECKUX
3aKOHOB u
MIPHUHITUIIOB,
MaTeMaTHYCCKUI
ammapar JUTST
OTMCaHHS,
aHasm3a,
TEOPETUIECKOTO U
IKCIIEPUMEHTABH
OT'0 UCCIIEZIOBAHHUS
U MOJCTHPOBAHUS
buznuecKux u

Hepetteub eonpocos 0711 HOO20MOBKU K 3auemy:

1. CuonaifH-anmpoKkcUManus, UHTEPIIOIALNS, METOT
KOHEUYHBIX 3JIEMEHTOB.

2. BwraucnuTenbHBIN SKCIIEpUMEHT. [[pUHIHITBI TPOBEICHUS
BBIYMCIIUTEIIBHOIO OKCIIEPUMEHTA.

3. TexHHKa CHMBOJIBHBIX BBIYHCICHUI
4. Mogens, aaropuT™, IporpaMma.
5. Aunroputmuyeckue si3bIku. [IpeacraBneHue o s3bIkax

[IPOrpaMMUPOBAHUS BBICOKOTO YPOBHS
6. TlakeThl MPHUKJIAIHBIX TPOTPAMM

3ajaHus 111 CaMOCTOSITENIbHOTO PEILECHUS.
1. Ilpomonenupyiite KoJIeOaHus JIBYX CBSI3aHHBIX
OoCIMIUIATOPOB. PaccmoTpure ciydan: 1) Ha OOMH W3 HHX
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CUCTEM, SIBJICHUH | ACHCTBYET BBIHYXAAIOIIAasi CUia; 2) OJAUH U3 OCHUUISTOPOB
u MPOILIECCOB, | MMEET HayaJbHOE CMEIIeHHEe; 3) OJUH U3 OCIILISTOPOB
pelieHus UMEET HauyaJbHYI0 CKOpPOCTb. BBINOJIHUTE KOMIIBIOTEpPHBIE
HAy4YHO-HCCJIEIOB | SKCIIEPUMEHTHI IPU PA3IUYHBIX K U q; .
aTenbCKUX 3amad | 2. M3yunte KoneGaHWsT TpeX CBA3AHHBIX OCIHUIATOPOB,
u pPaccMOTpEB Bce MEPEYHCIICHHBIC BBINIE CIy4Yau, BBIIOJIHUB
npo(EeCCUOHATIBH | KOMITBIOTEPHBIEC IKCIIEPUMEHTBI IPU PA3TUUHBIX ki U qj .
BIX 3aJ1a4 3. [Ipomopenupyiite  KosebaHus 50 OCIUJUISITOPOB,
CBSA3aHHBIX YIPYIMMM CBSI3IMH, B Cllyyae, KOIJa Ha JIEBBIN
KpallHUIl OCHWLIATOp TOJEHCTBOBAJIa KpaTKOBpEMEHHas
cuna. Paccmorpure ciydaw, Korjga IpaBblid  KpaHHUU
OCLMJUTSITOP 3aKperieH ¥ He3aKpericH.
6. [IlpomoenupyiiTe pacnmpoCTpaHEHUE HMITYJIbCa BJIOJIb
HENOYKH OCIHMJUISITOPOB, CBSI3AHHBIX YIPYTUMHU CBSI3SIMH, B
cilydae, KOrja MX Macca WIN KECTKOCTb IPYKUH, HauWHas C
HEKOTOPOT0 OCIMILISATOpA, M3MEHSETCsl cKaukoM. M3yuwute
u3MeHeHrne (a3bl UMITYJIbCA MPH €ro OTpakeHuu oT "Ooiee
MI0THON" 1 "MeHee TIIOTHOM" cpeibl.
7. U3yunrte pacnpocTpaHEHUE UMITYJIbCA U €r0 OTPAKEHUE OT
OTKPBITOTO WJIHM 3aKPBITOTO KOHIA CTPYHBI (OAHOMEPHOMH
yhopyroil cpeabl), kotopas mozenupyercss 50 cBsI3aHHBIMU
OCHMJUISITOPAMHU
3Haer U | 3amanus 1151 CaMOCTOSATENTLHOTO PEIICHHMS.
UCIIOJIB3YET 1. MatepuanbHas TO4uka Macchl M OpolleHa HOoJ YIJIOM K
3aKOHBI U [TOpU3OHTY B OJHOPOJAHOM ToJe TsbkecTH. W3yuure
IIPUHLIMIIBI, TPACKTOPHUIO €€ JBMKEHUS IPU OTCYTCTBHUHM CHJIBI BSI3KOTI'O
METO/IbI TPEHMSI U [IPU €€ HAITUYUH.
NeAaroruku u|2. Yoenurecb B TOM, 4TO BpeMs MMOJbeMa MaTepHaTbHOU
MPUMEHSIET TOYKH, ABWKYIIEHCA O/ AEHCTBUEM CHIIBI TSHKECTH B BSI3KOM
(GbyHIaMeHTalIbHBI | cpelle, MEHbIIIe BpeMeHHU ciycka. Bocnonb3yiitech Tem, 4To B
e ¢u3nueckue, | HAUBBICIIEH TOYKE MOAbEMa MPOEKIUS CKOPOCTH Ha OCh Y
MaTEMaTHUYECKUE | MEHSET CBOM 3HAK HA MIPOTUBOIOJIOKHBIMN.
u 3. IlpomosenupyiiTe NBUKEHUE TOYKU B IOJIE IEHTPAITBHBIX
MeXIuCcIuILIMHAp | cuit ynpyroctu Fy = - KX, Fy = - Ky, B cirydae, korja Ha TOUKy
Hble 3HaHMS JJs | JeHCTBYET CHJia BA3KOro TPEHHs U KOrjia oHa paBHa HyJto. 1o
OIK-1.2 OCYILIECTBIEHUS | KAKOW TPAEKTOPHH JIBUKETCS TOUKA?
npenogaBatensck |4. Mccnenyiite NBUXKEHHE TOYKH B MOJI€ CHJI MPUTSKEHHUS,
Ol JNIesTEeNBHOCTH | ICHCTBYIOLIMX 0 3aKOHY 00paTHBIX kBaapaToB F = GmM / 2.
1o yuebHbIM | [Ipomonenupyiite cuTyanuu, B KOTOPBIX TOYKA JABUXKETCS IO
JUCLUILINHAM runepooie, napabdose, auncy. M3yunre xapakrep ABHKEHUS
«Duznkan, MCKYCCTBEHHOI'O CIyTHHKAa 3€MJIM, BXOSIIEr0 B BEpPXHUE
«ACTPOHOMUS» cloM aTrMocdepsl, Ha KOTOpBIA JEHCTBYET cuiIa BSI3KOTO

TPEHUSL.
5. 3yunte JBW)KEHHE TOYKH B T0OJI€ CHJI OTTAJIKHBAHMUA.
[Tpomonenupyiite onbiT Pesepdopra no oTkIoOHEHUIO anbda -

YacTUI] SIApaMH aTOMOB 30J10Ta. MeHssl NTpULENbHBINA
napamerp, MIPOBEUTE CepuIo KOMITbIOTEPHBIX
AKCIIEPUMEHTOB.

6. [IpomonenupyiiTe ABWMIKEHHWE 3apsHKEHHOM YacTUIBI B




CTpyKTYpHBIH
AIIEMEHT
KOMITETCHIINU

[Inanupyembie
pe3yNbTaThl
00y4eHus

O1ieHOYHBIE CPENCTBA

Kamepe BuibcoHa, MOMEMIEHHOM B OJHOPOJHOE MArHUTHOE
noJje. Y4TuTe, 4To 10 MEPE CBOETO JBM)KCHUS YaCTHUIIA TEPSIET
KUHETUYECKYI0 JHEpPrur0. MarHuTHoe T1oJIe HamnpaBJIECHO
MEePHIEeHANKYJISIPHO TJIOCKOCTH KpaHa.

7. Uccnenyiite  IBW)KEHUE  3apsOKEHHOM — 4acTUIBI B
CKPEIICHHBIX  AJIEKTPUYECKOM W  MArHUTHOM  IOJISX,
HAIPABJIEHHBIX NapaJUICIbHO U NEPIEHIUKYISPHO INIOCKOCTH
AKpaHa COOTBETCTBEHHO.

8. Uzyunre JIBUKCHUE MaTepUalbHOU TOYKHU B
IrpaBUTAIIMOHHOM II0JI€ JBYX MacCUBHbIX Tell. [IpoBenure
KOMITBIOTEPHBIE DKCIIEPUMEHTHI TPH 3aJaHHBIX HadadbHBIX
KOOPJMHATAX U CKOPOCTU TOUYKH.

9. Banaiite npou3sBosbHOE critoBoe noje Fx = Fyx (X,y), Fy =

Fy (X,y) 1 mpomonenupyiTe IBUKCHUE YaCTULIBI B HEM.

OIIK-3: Cnioco0eH npuMeHsITh 3HAHUA B 00/1aCTH HH(POPMANMOHHBIX TEXHOJIOTHH,
HCNO0Jb30BATH COBPEMEHHbIe KOMIIBIOTEPHbIE CeTH, IPOrPAMMHBIE MPOAYKTHI U PeCYPChI
HHG(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ""UHTepHeT" (najiee - cerb ""UnTepHeT')
JJISl pellieHus 3a1a4 npo¢ecCHOHATbHOM 1eITeJIbHOCTH, B TOM YK CJIe HAXOASAIIUXCS 32
npeaeJamMu NpopuIbHON MOATOTOBKH

OIIK-3.1

Ompenenser u
IpUMEHSET
HEO0OXOUMBII
IIepeueHb
MIPOTPaMMHBIX
MPOAYKTOB,
pecypcos
MH(pOPMAaIMOHHO-
TEJIEKOMMYHHUKAI]
HOHHOMN ceTu
"NuTepuer” u
IIPOrPaMMHOTO
o0OecrieyeHus,
BBITOJIHSET
TpeOoBaHUs
MH(POPMAIIMOHHO
i1 6e30macHOCTH U
IpUMEHSET B
CBOEH
JeSATeNbHOCTH
3HaHUS 0
COBPEMEHHBIX
MH(OPMALIMOHHBI
X TEXHOJIOTUSX H
MIPOTPaMMHBIX
CpeICTBax
CO3JIaHMsI
porpamMm u
peleHnH  3ajad

JUTSL

Ilepeuensv 6onpocoe 011 nO020MOBKU K 3auemy:.

1. OcHoOBHBIE TPUHITUITEI MATEMATUYECKOTO
MOJEIIUPOBAHUS.

2. DneMeHTapHbIC MAaTEMATHYCCKHE MOJICITH B MEXaHUKE,

TUAPOANHAMUKE, SJIEKTPOIUHAMUKE.

YHHUBEPCATTBHOCTh MaTEMAaTUYECKUX MOJICIICH.

4. Merobl MOCTPOSHUS MaTeMaTHYECKUX MOJIeTIel Ha
OCHOBE (pyH/IaMEHTAJIbHBIX 3aKOHOB MTPUPO/IBI.

5. BapmuarnuoHHble NPUHIUITBI TOCTPOSHUS MATEMATUYECKUX
MOJCIICH.

w

3amaHus A1 CTY/ICHTOB.

1. IlpomonienupyiiTe  paclpoCTpaHEHME BOJHBI U €€
OTpakeHHE OT 3aKPEIUICHHOTO (HE3aKperIeHHOr0) MpaBOro
KOHIIa Cpe/bl B Cllyyae, KOTJa €€ JEeBbIH JI€MEHT COBEpIlaeT
TapMOHHYECKHE KOJIeOaHMUS.

2. VI3yunte pacnpocTpaHeHHE U OTpaXEHUE HMITyJIbca B

ciaydae, KOrjJa JIEBBIM  DJIEMEHT  CPeIbl  COBEPIIHII
MOJIKOJIeOaHu.

3. [IponabimoialiTe  CyNmepro3uIIMI0 BOJH, HCITYCKAEeMBIX
IBYMsI ~ DJIEMEHTaMH,  KOJIGONIOIMMHUCA C  PaBHBIMU

(pa3MMYHBIMHU) YaCTOTaMH U OTCTOSIIIIUMH APYT OT Apyra Ha
pacCTOsHUE a.
4. TlpomonenupyiiTe BO3HUKHOBEHHE CTOSYECH BOJIHBI TIPH

OTPRXEHHMM  TapMOHUYECKOW  BOJHBI ~ OT  IIPaBOTO
3aKpEIUICHHOTO (HEe3aKPEIICHHOT0) KOHIIA IIHYpPA.
5. U3yuure UHTEPPEPEHITHIO IBYyX LyI'OB,

PacIpOCTPAHSIOMINXCSI HABCTPEUY.
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npodeccuonansl | 6. [IpomogenupyiiTe oTpakeHHE OJMHOYHOTO UMIYJbCa OT
Ol JNeSATENBHOCTH | TPAHUIIBI pasfiesia ABYX Cpel C PasIMYHbIMH CKOPOCTSIMHU
B o0yacTH | pacupocTpanenusi BojH. [l 3TOoro HeoOXoaMMO 3aaaTh
bu3HUecKux pa3IUuHbIC 3HAYEHHWS a JUId JICBOM W MNPaBOW ITOJOBHHOK
UCCIIeJOBaHUH HIHYpA.

7. Ucnonp3yst MOJeNb, U3YYUTE 3aBUCUMOCTh JJTUHBI BOJIHbI
OT YacTOTHI.

3ajaHus 11 CTY/IEHTOB.

1. Temneparypa rpynmsl 3JIEMEHTOB, HaXOSIINUXCS B LIEHTPE
CTepXHS, JocTtaTouyHo Bbicoka. lloctpoiite  rpadux
3aBHCHUMOCTH TEMIIEpaTypbl OT KOOpAMHATBI U HCCIEAYyHTe
M3MEHEHUE paclpelie]iCHUs TEMIIEpaTypbl BIOJIb CTEPXKHS C
TEYEHHEM BpPEMEHH, eciu KO3 pHUIHEeHT
TEMIIEPaTypOIPOBOIHOCTH BO BCEX TOYKAX OJIMHAKOB.

2. PemuTe mpeapIayIIyIoO 3a1a4y UIsl CTy4dasi, KOT/Ia CTePIKEHb
HEOJHOPO/JIEH, Harpumep, KO3 UIIMEeHT
TEMIEPATYPOIPOBOJIHOCTH €I0 JIEBOU IOJOBUHBI OOJIBIIIE, YEM
MpaBO.

3. BOnmu3u 1meHTpa CTep KHS UMEETCS] HECKOJIBKO MCTOYHUKOB
tema. M3yunte u3MeHeHUe paclpeiesieHusl TEMIIEpaTyphl C
TEYEHUEM BPEMEHH, €CIIU CTEP>KEHb OJTHOPOEH.

4. PemmTe npeapLAyIIyIO 3aaqy JJIs cliydasi, KOrJa CTep>KeHb
HEOJTHOPO/JIEH, TO €CTh €ro KodpurmeHt
TEMIIEPATYPOIPOBOIHOCTH 3aBUCUT OT KOOPANHATHI.

5. U3yuure pacrpeneneHue TeMIiepatrypbl BIOJb CTEPKHS B
cly4ae, KOIZJla OJMH KOHEll OXJaXIaeTcs, a Jpyrou
MOJIJIEP’KUBAETCS MPU OCTOSTHHOW TeMIepaType.

6. 3amaiTe MCTOYHHMK TEIUIAa, MOIIHOCTb KOTOPOTO
NEePUOANYECKH HM3MEHSETCSI C TEUEHUEM BPEMEHU C OYE€Hb
HU3KOH yacToToi. [IpoMonenupynTe TENI0BbIE BOJIHBI.

7. TemnepaTypa rpynmnsl 3J1€MEHTOB, HAXOALIUXCS B LIEHTpE
IUIACTHHBI, JOCTaTOYHO BbIcOKa. Mccnenyiite H3MEHEHHE
pacnpeneneHuss TeMIIepaTypsl C TE€YEHHEM BPEMEHHM, €CIIU
IJIACTHHA OJTHOPO/IHAS U U30TPOIHASL.

8. Pemmute mpeapayInyto 3aaauy A ciydasi, Korja IjiacTuHa
HEOJIHOPO/HA.

9. IlpomosenupyiiTe HarpeBaHHE HEU3OTPOIHOW IUIACTHHBI
MCTOYHUKAMU TeIJia, HaXOIAIUMUCS B IIEHTpE.

10. B65m3u 1ieHTpa IIIacTUHBI UMEETCs TPYIINa MOTJI0TUTENeH
Teria (MCTOYHUKOB TeIIa C OTPHUIATEIHbHOM MOIIHOCTHIO).
N3yunte W3MEHEHHE pACIpENETCHUs TEMIIEpaTypsl C
TE€YEHHEM BPEMEHHU.

11. IlnacTHa C OTBEPCTHEM COJEPXKHUT HUCTOYHHUK TeIUla U
MOTJI0TUTEND Teruta. M3yunre pacripeneneHue TeMieparypsl B
pa3IMYHbIE MOMEHTHI BPEMEHHU.

12. TemmepaTtypa TpyNIbl DIIEMEHTOB BOJHM3M  IIEHTpa
IUIACTUHBl  TOJAEpPXKHUBAcTCd  MOCTOSIHHOM.  M3yuwnre
pacupeneneHue  TEeMIIepaTypbl, €CIM IUIACTHHA HMMEET
MCTOYHMKU TEIJa C TMOJOXKUTEIbHON (OTpUIATEIHHOM)
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MOIITHOCTBIO.

13. Pemnte npenpiyniyro 3aaady Juis cirydas, Koraa
IJIACTUHA aHU30TPOIIHA, TO €CTh €€ Kod(hhUuimeHT
TEMIIEPATyPOIPOBOIHOCTH 3aBUCUT OT HAIIPABJICHHSI.

Kpumepuu ouenku (6 coomeemcmeuu c¢ Gopmupyemvimu KOMREMEHUUAMU U
RAGHUPYEMBIMU PE3YIbMAMAMU 00Y4UeHUs):

— Ha OICHKY «OTJHUYHO0» — CTYACHT HOJIKCH IMOKA3aTh BBICOKHIM YPOBCHB 3HAHUM HE TOJIBKO
Ha YPOBHC BOCIIPOH3BCACHUSA U 00BsACHEHHS I/IH(i)OpMaI_II/II/I, HO W HUHTCJUICKTYAJIbHBIC HABBIKH
PCIICHHUA HpO6JI€M MU 3ada4, HaXOXACHUSA YHHKAJIbHBIX OTBCTOB K HpO6H€MaM, OICHKH H
BBIHCCCHUA KPUTUYCCKUX CYH(IIGHHfl;

— Ha OICHKY «XOpomo» — CTYACHT AOJDKCH IIOKa3aTb 3HaHWA HE TOJBKO Ha YPOBHE
BOCITPOMU3BCACHUA U OOBSACHCHHS I/IH(I)OpMaIII/II/I, HO W HMHTCIUICKTYAJIbHBIC HABBIKH PCIICHUA
Hp06JI€M " 3aJia4, HaXOXJACHUS YHHUKAJIbHBIX OTBETOB K HpO6JI€MaM;

— Ha OIICHKY «Y/IOBJIETBOPHUTEIbHO» — CTYJCHT JIOJDKCH IOKa3aTh 3HAHHS Ha YPOBHE
BOCHpOI/I3B€ILCHI/I$I n O6L$ICHGHI/I$I I/IH(i)OpMaIlI/II/I, I/IHTCJIJ'IGKTyaJII)HI)IC HABBIKHA peHIeHI/ISI HpOCTI)IX
3a/1a4;

— Ha OLCHKY «HE€YAOBJECTBOPUTEJIBHO» — CTYACHT HC MOXKCT IMOKAa3aTb 3HAHUA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaI_[I/II/I, HE MOXKCT ITOKAa3aTb HHTCIIJICKTYAJIbHBIC HABBIKH
pemieHus NpOCThIX 3a4aY.




