MUHOBPHAYKU POCCUU
®ENEPAIBHOE NOCYAAPCTBEHHOE BHO[PKETHOE OEPA3OBATE/TbHOE YYPEXKAEHUE
BbICLLEMO O6PA3OBAHUA
«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
BOPUCOITNIEBCKUA ®UNUAT
(BP ®IrboY BO «Bl'Y»)

YTBEPXOAIO

3aBeaytowmi kacdeapon
€CTEeCTBEHHOHay4YHbIX U
obueobpasoBaTefibHbIX AUCLMMINH

C.E. 3103uH
01.09.2018 r.

PABOYASA MPOrPAMMA YYEBEHOWN OAUCLUMNNUHDI
B1.B.19 KomnbroTepHoe mogenmpoBaHue

1. Koa 1 HaumeHoBaHMe HanpaBreHUs NoAroToOBKU:

44.03.05 MNMeparornyeckoe obpasoBaHune (C AByMS NPOOUNISMU NOLTOTOBKN)

2. Mpocdunu noaroToBKM:

MaTtematuka. HdopmaTmka n nHdopMaunoHHbIe TEXHOSOrMN B obpasoBaHun
3. Keanudmkaumsa BbinyckHuUKa: 6akanasp
4. ®opma obyyeHUA: ovHas, 3aovHas

5. Kacbeapa, oTBevarowas 3a peanusaumio QUCLMMNIIUHBI: €CTECTBEHHOHAYYHbIX U

obLweobpasoBaTenbHbIX ANCUUMINH
6. CoctaButenb nporpammbli: H.I". XKupeHko, kaHanaaT GMonorn4ecknx Hayk, JOLEHT

7. PexomeHpoBaHa: Hay4yHO-MeTogmyeckmm copetom dunmnana (npotokon Ne 1 ot
31.08.2018r.)
8. YuebHbin roa: 2021-2022 Cemectpbl: 9,10 (odo), 9 (3¢ho)



9. Lenu n 3apgaum y4ye6HOM ANCLUNINHBI

Lenbio y4ueOHON AUCLUUNINHBLI ABNAETCS pacluMpeHne npeacTaBneHns CTygeHTOB O
MOLENNPOBaHMMN Kak O MeTOAEe HayyHOro no3HaHus, MO3HaKOMUTb CO cnocobamm
NOCTPOEHNsT MOAENEN C UCMONb30BaHNEM KOMMbIOTEPA; AEMOHCTPALNSA BO3MOXHOCTEN
MCNONb30BaHMA KOMMbIOTEPHbBIX MOAeNen 13 pasnuyHbix obnacten Hayku B Oyayuien
npodeccnoHanbHom (Negarormyeckon) AeaTenbHOCTMU.

3agaym yuebHOM AUCLUUNIIUNHDI:

—3HaKOMCTBO C OOWMMM NpUHUMNAMK, MeTogamMuM W npouedypamMu KOMMbOTEPHOro
MOOENNPOBAHUS;

—3HaKOMCTBO C Pa3NU4YHbIMU BUAAMN MHPOPMALMOHHBIX MOAENEN N BO3MOXHOCTBIO NX
peanusauumn ¢ NOMOLLbI0 KOMMbIOTEPHbBIX CPEACTB;

—thopmunpoBaHMe HaBbIKOB U YMEHUI CTPOUTb MOLENU U UCCNEeAoBaTb C MOMOLLbIO 3TUX
mogenen napameTpbl MOAENMPYEMOro 06beKTa;

—Cco34aHune YCNOBMIN OCBOEHMSI OCHOBHbIX TEOPETUYECKMX M NPAKTUYECKUX NPUHLIMMOB,
METOOOB M Mpouenyp MOAENUPOBAHWUS TEXHOSOMMYECKUX MNPOLECCOB, OCHOBHbIX
3aKOHOB (OU3NKM, SKOHOMMKKM, Buonornm, Teopum maccoBoro obcnyxmBaHus, Teopum
onTUMM3aLMM.

10. MecTO y4e6HOM AUCUUNIUHBLI B CTPYKTYype ob6pa3oBaTesibHOWN NporpamMmbl

OucumnnuHa «KomnbtoTepHoe MogenupoBaHue» BxoauT B 6nok b1 «ducumnnuHbl
(mogynu)» un gaBnsetca oba3aTenbHOM  AUCUMNAMHOM  BapuvaTMBHOW  4acTu
obpasoBaTenbHON NporpaMmmbl.

KoMnbloTEpHOE MOAENUPOBaHME COCTaBMseT HEOTbEMSIEMYKD YacCTb COBPEMEHHOW
dyHAaMEHTaNbHOM 1 NPUKNAgHON Hayku, NPUYEM MO BaXKHOCTM OHO NpubnmxkaeTcs K
TPaAMUMOHHBIM 3KCNEPUMEHTanbHbIM U TeopeTuyeckum metogam. MoaenupoBaHue
PU3NYECKNX NPOLLECCOB U OBBEKTOB MPOEKTUPOBAHUSA, AMHAMWKUA IKOJTOrMYECKUX WU
9KOHOMUYECKMX CUCTEM B HACTOsILLEe BPEMS B 3HAYMTENbHOW Mepe onpeensiet
ypoBeHb pasBuTua obuwectBa. 3HaHME OCHOB KOMMbIOTEPHONO MOAENMPOBaHUSA
ABSETCA BaXXHOW cocTasnsatowen oben nHopMaunoHHOM KynbTypbl BbIMYyCKHUKA.
Ana nayyeHns gmcumnnuHbl Tpebyetca ocBoeHne KypcoB «MaTtemaTukay, «Obwasa n
aKCnepuMeHTanbHaa guanka» «MaTemaTudeckas norMka u Teopusi anropuTMOBY,
«YucneHHble meToabl U UccrnegoBaHue onepaunny. OcBoeHue kypca «KomnbioTepHoe
MoAenMpoBaHue» HeobxooMMo ANt OCBOEHUSA AncUMnIMHbl « OCHOBbLI MCKYCCTBEHHOIO
NHTENNeKTa.

Ycnosusa peanusaummn gucumnnuvHbl gns nuy ¢ OB3 onpegensaTcs 0cobeHHOCTAMMU
BOCMPUATUS Y4eOHON MHOpMauUMM 3TUMK fMLaMU U C Y4ETOM UX MHAMBUAYANbHbIX
NcMxodm3n4ecknx 0CoOBEHHOCTEN.

11. MnaHmpyemble pe3ynbTaTbl 00y4YeHUs No gucumnnuHe/moaynio (3HaHUA,
YMeHuUs1, HaBbIKK), COOTHECEHHbIE C NNaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA
obpa3oBaTesnibHOM NporpamMmbl (KOMNEeTEHUMAMMU BbINYCKHUKOB)

KomneTteHuus

MnaHupyemble pe3ynbTaTbl 00y4YeHus
Kop, HasBaHune Py pesy. y

yMeeT:

— paspabaTbiBaTb y4ebHble nporpaMMbl 6a30BbIX Y ANEKTUBHBIX
KYPCOB, MPUMEHSIMb 803MOXHOCMU Memoda ModenuposaHusi 8
CnocoBHOCTb UCMOMNb30BaTh | peweHuu 3aday u3 pasuyHbIx npedmMemHbix obnacmel

MK.p | COBPEMEHHbIE MeToabI U WKOITbHO20 KypCa;
TEXHOMNOrMn obydeHus 1 — MCMOMb30BaThb NpU NPOEKTUPOBAHUM Y4eBHOW AesATeNbHOCTM
LANarHoCTUKM 06yyaloLLMXCs OCHOBHbIE MeToAbl, Cnocobbl U cpeacTsa

Nony4YeHus, XxpaHeHusi, nepepaboTkn MHdopMaLK;
Bnageert:

— cnocoBHOCTBLIO K BOCNPUATUIO, aHannay, 0606LLeHNto




WH(popmMaLmm, NOCTaHOBKE Lienu 1 Bolbopy nyTen eé
OOCTWDKEHWS,

MK-7

CnocobHOCTb
OpraHn3oBbIBaTb
COTPYOHUYECTBO
obyyvaroLmxcs,
noAafdepKmeatb UX
aKTUBHOCTb,
WHULMATUBHOCTb U
CaMOCTOATENBHOCTb,
pa3BuBaTb TBOPYECKUNE
cnocobHocTn

3HaeT:

— obuwenornyeckne MeToAbl HAay4YHOro NO3HaHWS,

— Hay4Hble MeToabl SMMNUPUYECKOTO U TEOPETUYECKOTO YPOBHS
nccnefoBaHns (OCHO8bI MameMamu4yecKko2o MOOEeUpPo8aHuUs;
OCHOBHbIe YUCIEeHHbIe MeMOObI Uccriedo8aHust
Mamemamuyeckux moodened; NPUHYUMbI U aneopumm
paspabomku Mmamemamu4eckux Modeneli npoyeccos u sieneHull
U3 pasnuyHbIX npedmemHsix obnacmel u peanu3ayuu ux Ha
KoMribromepe);

yMeert:

— opraHu3oBaThb Hay4Hy U y4ebHO-UccrneaoBaTENbCKYO
OEeATENbHOCTb C UCTMOSb30BAaHNEM MUCCIEA0BaTENbCKMX
TEXHOMNOrMM N MeToAO0B (8bI6UPamMb onMuMaribHbIL 8apuaHm Mooeru
07151 peweHuUs1 KOHKpemHoUl 3adayu; UCIob308amb pPe3yribmaimb|
ModeruposaHusi Orisl PeuleHUsT KOHKpemHoU 3adadu);

Bnageer:

— HaBblkaMW OpraHn3auun MHAMBUAYanbHOW U COBMECTHOWN
nccnenoBaTernbCkon AesTenbHOCTM 0ByyatoLLmMXcs ¢
MCMNONb30BaHWEM COBPEMEHHbIX UCCNeaoBaTENbCKUX TEXHOMOMMI
1 MeTofoB (MOOenuposaHusi passiudHbIX MPoueccos npu noMowu
npoepaMmHbIx cpedcms, MPUMeHeHUs MeEMOOUKU
UHmMepnpemayuu pe3ynbmamos ModesiUpo8aHUsi NPoyeccos usu
s8r1eHUl omdersibHOU cghepbl OesimenibHoCmu).

12. O6bemM gucumuniuHbl B 3a4eTHbIX egMHMUax/vyacax 6/216.

CDopma npome)KyTquon aTTecTauun 3K3aMeH.

13. Buabl yue6Houn paboThbl

Ou4Has doopma ob6y4yeHus

TpygoemkocTb (4achl)
Bug y4ebHow paboTbl Bcero - Mo c:elvleCTpaM1 -
KoHTakTHas paboTa, B TOM 4Mche: 86 48 38
nexuum 36 24 12
nabopaTopHble paboThbl 50 24 26
camocTosiTenbHasa paborta 94 60 34
dopma NpomexyTo4HoM aTTecTaumm 36 _ 36
(3k3ameH — 36 yac.)
WToro: 216 108 108
3aoyHas ¢popma o6y4eHus
TpygoemkocTb (Yachbl)

Bug yyebHor paboTbl Beero Mo cemecTtpam

9

KoHTakTHasa pabota, B TOM yucne: 16 16

nekuum 6 6

nabopaTopHble paboThbl 10 10

camocTosiTenbHasa pabora 191 191

dopma NpomMexyTo4HOM aTTecTaLmm 9 9

(3k3ameH — 9 yac.)
WToro: 216 216




13.1. CopepxaHne AUCLUNIIUHLI

Ne n/n

HanmeHoBaHue pasgena
ONCUMMMNUHBI

CopepxaHue pasgena AUCUMnIvHb

1. NNekuun

1.1

MogenupoBaHue kak MeToa
no3HaHus

Llenn n 3apgayn mogenupoBaHus. [MoHsATME «MOAENbY.
HatypHble n abcTpakTHble mogenu. MogenupoBaHuve B
€CTECTBEHHbIX N TEXHUYECKUX HaykaxX. ABCTpaKkTHble Moaenu n
nx knaccucpukaumnsa. KomnelotepHasg moaens.

1.2

WHdopmaLumoHHbIe Mogenm

BepbanbHble mogenu. HpopmaunoHHsie mogenu. O6bekThl u
nx cBa3n. OCHOBHbIE CTPYKTYPbI B MHCDOPMALMOHHOM
mMogenvposaHuun. Npumepbl MHHOOPMALMOHHBIX MogeNen.

1.3

MaTemaTtnyeckne mogenu

MoHaTne «maTemaTnyeckas Moaenby. PasnuyHble nogxoab! K
Knaccudukaumm MateMaTUieckux Mogenen. XapakTepucTukm
MOZENNPYEMOTO SABNEHUS. YPaBHEHNSI MaTEMaTUYECKON MOENN.
BHeLLHMe 1 BHYTPEHHME XapaKTEPUCTMKM MaTeMaTU4ECKON
MoZernn. 3amkHyTble MaTeMaTYecKMe Modenu.

1.4

MprMepbl MaTeMaTUYECKNX
Moaenen B Xumunn, dronorum,
3KOMOrNKn, 3KOHOMUKE

PasHoBMAaHOCTN MaTemMaTU4eckux Mmoaenen. [leckpunTrBHble
(onucaTtenbHble), ONTUMM3ALMOHHbIE, MHOrOKpUTEPUarbHbIe
UrpoBble, UMUTaLMOHHbLIE MOAENN.

FeomeTpuyeckoe MoAeNMPOBaHME M KOMMbOTEPHas rpaduka.
Mopgenu ¢ cocpegoTOYEHHBIMU U pacnpeaeneHHbIMU
napameTpamMmu. CUCTEMHbI NoAX0od B HaYYHbIX MCCIedoBaHUsIX.

1.5

TexHonorna MatemMaTn4ecKkoro
MoaennpoBaHUA 1 ee aTarnbl

CocrtaBneHune mogenu. [MpoBepka 3aMKHYTOCTM MOLENN.
NaoeHTndukauma mogenu. CucteMbl usMepeHus u
HabnogaeMocTb MOAENN OTHOCUMTENBHO CUCTEMbI U3MEPEHNUS.
Pa3paboTka npoueypbl BbIMUCIEHNS BHYTPEHHUX
XapakTepucTuk Mogenu. YncrneHHbIn akcnepumenT. Ero
B3aVMOCBSI31 C HAaTYPHbIM 3KCMEPMMEHTOM U TEOPUEN.
[oCTOBEPHOCTb YNCIIEHHON MoAenn. AHanM3 1 UHTepnpeTauns
mMoaenu.

1.6

MmutaymoHHoe
Mop,enmpoaaHme

MmutaumoHHble mogenu n cuctembl. ObnacTb 1 ycrosusi
NpUMeHeHNs1. ATanbl NOCTPOEHUSI UMUTALMOHHOW MOdEeNM.
Kputepumn oueHkn agekBaTHOCTU mogenu. OTnmyutenbHble
NPU3HaKn MeToAoB MaTeMaTn4eCcKoro 1 UMUTaLMOHHOIO
MOAENUPOBaHUS.

Mopgenu guHammnyecknx cuctem. HCTpyMeHTanbHble
nporpaMmmMmHble cpeacTBa ANng Mo4eNnnpoBaHUa AUHaMUYECKNX
cuctem. Mogenb nonynauuu.

1.7

MopgenupoBaHue
OEeTEPMUHNPOBAHHBLIX CUCTEM

KomnbloTepHoe MogenvpoBaHue U BblHMUCIUTENbHbIN
3KCNepPUMEHT. YMcneHHbIN akcnepumeHT. Ero B3aumMocBsan ¢
HaTYPHbIM 3KCMEPUMEHTOM U Teopuelt. [JocToBEPHOCTb
YMCIEHHON Moaenu. AHanu3 U HTepnpeTaunsa Mogenu.
Mepexon BeTePMUHUPOBAHHBIX CUCTEM K XaOTU4ECKOMY
nosegeHuto. Mogenu guHammyecknx cucteM. NpumeHeHne
METO[0B YUCMEHHOIO NHTErpMpoBaHusa u audycpepeHLmpoBaHns
A9 MOOENMPOoBaHMS MHAMUYECKMX MPOLLECCOB.
OuHamuyeckme cuctemsl (B pusuke, bmonorum, skonoruum,
XUMUKN, SIKOHOMUKE).

Mogenu nonynauumu.

1.8

MogenupoBaHue crnyvyanHbIxX
npotieccos

MmutaumoHHoe MogenmpoBaHne CTOXacTUYECKMX MPOLLECCOB.
Crartuctnyeckoe mogenuposaHme. MeTog cTaTUCTUYECKUX
ucneitaHm (Metoa MoHTe — Kapno). MogenuposaHue
cToxacTuyeckux cuctem. MogenupoBaHue
nocrnefoBaTenbHOCTEN HE3ABUCUMMbIX U 3aBUCUMBbIX CIyYanHbIX
ucnbiTaHnin. OBLWMI anropuTM MOAENMPOBAHNS ANCKPETHON
Cny4yanHON BENUYMHbI.

Mogenu cuctem maccoBoro oocnyxmsanus. MNMepexon
OETEPMUHMPOBAHHBIX CUCTEM K XaOTUYECKOMY NMOBEAEHNIO.

1.9

Y4ebBHble KOMMbIOTEPHbIE
moaenu

[MporpaMmMHbIe CcpeacTBa Anst MOAENUPOBaHWS NpegMeTHO-
KOMMYHWKaTUBHbIX cpeq (mpegmeTHon obnactu). Cneunduka
NCMNOMb30BaHNsS KOMMNbIOTEPHOIO MOAENVMPOBaHNS B
negarormyeckyx NporpaMMHbIX CPeacTBax.




3. llabopaTopHbie paboThbl

3.1

WHpopmaLmoHHble mogenu

BepbanbHble mogenu. MHpopmaunoHHblie mogenu. O6bekThbl 1
nx cBsi3n. OCHOBHbIE CTPYKTYPbI B MHCpOPMaLMOHHOM
mMogenunpoBaHun. Nprmepbl NHHOPMALIMOHHBLIX MOSENEN.

3.2

MaTemaTtnyeckne moaenu

MoHaTHe «mMaTeMaTnyeckass Mogenby. PasnmyHble noaxoab! K
Knaccmcbl/u(aumm MaTeMaTU4ecKux Moaenen. XapaKTepVICTVIKVI
MoaeNMpyemMoro ABfeHUA. ypaBHeHVIFI MaTemaTtn4eckon moaenu.
BHelHWe n BHYTPEHHUE XapaKTepUCTukn MaTeMaTU4eCKon
mMoaenn. 3aMKHyTbIe mMartemMaTun4eckmne Mmogesnu.

3.3

MaTtemaTtundeckne mogenv B
XUMUKN, OUONOTrNK, 3KONOTrnU,
3KOHOMUKE

PasHoBMAaHOCTN MaTemMaTU4eckux Mmoaenen. [leckpunTrBHble
(onucatenbHble), ONTUMMU3ALMOHHLIE, MHOTOKpUTEpPUarbHble
UrpoBble, UMUTALMOHHbIE MOAENN.

FeomeTpuyeckoe MoaenupoBaHme U KOMMboTepHas rpaduka.
Mopaenu ¢ cocpeaoTOYEHHbIMU U pacnpeneneHHbIMN
napameTpamu. CUCTEMHbIV NOAX0A B HAYYHbIX UCCNEAOBaHUSX.

3.4

CoctaBneHve mogenu. NpoBepka 3aMKHYTOCTU MOAENMN.
UpeHTndukaums mogenun. CUCcTeMbl U3MEPEHUS n
HabngaeMocTb MOAENN OTHOCUMTENBHO CUCTEMbI U3MEPEHUSI.

TexHonorna MatemaTn4eckoro Pa3pa60TKa npouenypbl BbIYNCIEHNA BHYTPEHHUX

MoaenmnpoBaHUA 1 ee aTarnbl

XapakTepucTuk Mmoaenu. YncneHHbln akcnepumeHT. Ero
B3aMMOCBSI3W C HAaTYpPHbIM 3KCNEPUMEHTOM U TEOPUEN.
[locToBEPHOCTL YNCMEHHOW Moaenu. AHan13 u nHTepnpeTaums
Moaenu.

3.5

MmutaymoHHoe
Mop,enmpoaaHme

UmntaumoHHsle mogenu n cuctembl. O6nacTb 1 ycrnosusi
npUMeHeHNs. BTanbl NOCTPOEHUS UMUTALMOHHOW Modenu.
Kputepum oLeHkn agekBaTHOCTU mogenu. OTnmunTenbHble
npuM3Haku MeTo40B MaTeMaTUYeCKoro N UMUTALMOHHOIO

MO ENMpPOBaHMs.

Mogenu guHammn4eckmx cuctem. MIHCTpyMeHTanbHble
nporpaMmHble CPeACcTBa Ans MOAENNPOBaHUSA AUHAMUYECKMX
cuctem. Mogenb nonynauuu.

3.6

MopgenupoBaHue
AeTepMUHUPOBAHHBIX CUCTEM

KomMmnbloTepHoe MogennpoBaHne 1 BolYUCANTENbHbIN
3KCNEPUMEHT. YNCNeHHbIN aKcnepumeHT. Ero B3aumocsasn ¢
HaTYPHbIM 3KCMNEPUMEHTOM U Teopuen. [JoCTOBEPHOCTb
YMCNeHHon moaenun. AHanua n MHTepnpeTaums Mogenu.
Mepexoa AeTepMUHUPOBAHHBIX CUCTEM K XaoTUYECKOMY
nosegeHuo. Mogenu ganHammyeckmx cuctem. NpumeHeHune
METOA0B YMCNEHHOro UHTErpMpoBaHusa 1 anddepeHunpoBaHng
4na MogenvpoBaHus ANHaMUYEeCKUX NpoLLeCcCoB.
OuHamunyeckme cuctemsl (B pusuke, bmonorum, skonoruum,
XUMUKN, SIKOHOMUKE).

Mogenu nonynsuumu.

3.7

MogenupoBaHue crnyvyanHbIxX
npoLieccos

MMuTaumoHHOEe Mo4EeNNPOBaHNE CTOXAaCTUYECKMX NPOLLECCOB.
CtaTtuctnyeckoe mogenvpoaHue. Metoq ctaTtMcTUYECKMX
ucneitaHm (Metog MoHTe — Kapno). MogenupoBaHue
cToxacTtuyecknx cucteM. MogenvpoBaHue
nocrieoBaTenbHOCTEN HE3ABUCUMbIX W 3aBUCUMbIX CIyYanHbIX
ucnbiTaHuin. OBLWMI anropuTmM MOAENMPOBAHNSA ANCKPETHON
CIyYanHOM BENNYMHbI.

Mogenu cuctem maccoBoro obcnyxumeanus. Nepexopn
OETEPMUHMPOBAHHBIX CUCTEM K XaOTUYECKOMY NOBEAEHNIO.

3.8

Y4ebHble KOMMbIOTEPHbIE
moaenu

[MporpaMmMHble cpeacTBa Anst MOAENUPOBaHWS NpegMeTHO-
KOMMYHWKaTUBHbIX cpef (mpegmeTHon obnactu). Cneunduka
NCMNOMb30BaHNs KOMMNbIOTEPHOIO MOAENVMPOBaHNS B
negarormyeckyx NporpaMMHbIX CpeacTBax.




13.2. Tembl (pa3genbl) AUCUMNIIUHBI U BUObI 3aHATUN

Ou4Has doopma oby4yeHus

HanmeHoBaHue TeMbI

Bugbl 3aHATMIA (4acoB)

Ne n/n (pa3mena) ancuunnukel | Nekumm MNpakTnyeckme Jlabopatop- | CamocTtoaTtensb- Bcero
3aHATUSA Hble paboTbl Hasa paboTa
9 cemecTp
1 BeeneHve 2 0 0 12 14
> MogenvpoBaHue kak > 0 4 12 18
MEeTOA NO3HaHUs
3 WHpopmaLmMoHHbIe 6 0 6 12 o4
Mogenmu
MaTtemaTtnyeckume
mogenw. Npumepsl
MaTeMaTU4ecKmnx
Mozenen B XMMuu,
4 ovonorun, akonorun, 8 0 8 12 28
3KOHOMUKe. TexHonorus
MaTeMaTU4eCKoro
MOLENMPOBaHNS 1 ee
aTansbl
5 MMmutaumoHHoe 6 0 6 12 o4
MoZenvpoBaHune
Wtoro B 9 cemecTpe: 24 0 24 60 108
10 cemecTp
MogenupoBaHue 0
6 OeTepMUHNPOBAHHBLIX 4 8 10 22
cuCTEM.
MopgenunposaHue
7 cny4anHbIX 4 0 10 12 26
npoLeccoB
YyebHble 0
8 KOMMbIOTEPHbIE 4 8 12 24
mMogenv
Ok3ameH 36
WUtoro B 10 cemecTpe: 12 0 26 34 108
Utoro: 36 0 50 94 216
3aoyHas ¢popma o6yUveHus
Bugpl 3aHaTUR (YacoB)
HaumeHoBaHve TeMbl
Ne n/n MNpakTnyeckme Jlabopatop- | CamocTosiTens-
(pasgena) gucumnnuHbl | Jlekuun Bcero
3aHATUA Hble paboTbl Hasg paboTta
9 cemecTp
1 BeepaeHue 0,5 0 0 2 2,5
5 MopgenunpoBaHue kak 05 0 1 o4 255
MeTOo[, NO3HaHMWs
3 WHdopmaLMoHHbIe 05 0 1 o5 265
mMogenv
MaTtemaTtnyeckme
mofenu. MNpumepsl
MaTeMaTU4eCKMX
Mozenen B XMmMuu,
4 Ovonoruu, akonorum, 1 0 1 28 30
3KOHOMMKe. TexHonorms
MaTeMaTnU4eckoro
MOOENNPOBaHUSA U ee
arTansbl
5 MmuTaymoHHoe 1 0 5 o8 31

mMogenuposaHve




MogenupoBaHue

6 OEeTEPMUHNPOBAHHbIX 1 0 2 28 31
CUCTEM.
MogenvnposaHue

7 cny4amnHbIX 1 0 2 28 31
npoLeccoB
Y4yebHble

8 KOMMbIOTEPHbIE 0,5 0 1 28 29,5
Mogenmu
Ok3ameH 9

Wtoro: 6 | 0 | 10 | 191 216

14. MeToan4yeckune ykasaHma Ana ody4arowmuxca no 0CBOEHUIO AUCLUMNIIUHDI

Mpuctynaa K wm3yvyeHuto y4yebHOM AUCUMNIUHBI, LenecoobpasHo O3HaKOMUTbCA C
y4yebHOM nporpammMmon AUCLMMMNHBI, 3NIEKTPOHHLIM BapuaHT KOTOPOW pa3MELLEH Ha
cante b® BI'Y

3HaHMe OCHOBHbIX MOMOXEHUN, OTPaXeHHbIX B paboyen nporpamme LAUCUUMNNWHDI,
NnomMoXeT 0by4valoMMCa OPUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MEeCTO U
poNb M3y4aemMoWn OUCUMMAMHBLI B MOATOTOBKE BbIMYCKHWKA, CTPOUTbL CBOKO paboTy B
COOTBETCTBUM C TpeboBaHUSMU, 3aMN0XEHHbIMU B NporpamMmme.

OCHOBHbIMM POpMaMKM KOHTaKTHOW paboTbl MO AUCUMNINHE SABNATCA JeKuMn U
nabopaTtopHble paboTbl, MNoceweHne KOTOopbiX 0b6dA3aTenbHO Ans BCEX CTYAEHTOB
(kpome cTygeHToB, 0By4aloLWmMXca NO NHAMBUAYANTbHOMY NIaHy).

MogrotoBka k nabopaTopHbiM paboTam BedeTCA Ha OCHOBE MNaHOB NabopaToOpHbIX
paboT, KOTOpble pa3MeLLEeHbl Ha canTe unuana. B xoge noaroToBKkM K nabopaTopHbIM
pabotam HeobXxoOUMO WU3y4YUTb B COOTBETCTBUM C BOMpocamMu ANns MOBTOPEHUS
KOHCNEeKTbl NeKuur, OCHOBHYH nuTepaTypy, O3HAKOMUTbCA C OOMNOSTHUTENbHOWN
nutepatypon. Kpome TOro, cnegyer MOBTOPUTb MaTepuan Jekunn, OTBETUTb Ha
KOHTPOJSIbHbIE BOMPOCHI, BLIMONHUTL YNPaXXHEHUS.

Mpwn NOAroToBKE K MPOMEXYTOYHOM aTTecTauum HeobxoanuMo NOBTOPUTL MPOMAEHHbLIN
MaTtepuan B COOTBETCTBMU C y4ebHOW NporpaMmmon, NPUMEPHbLIM NepeYyHeM BOMPOCOB,
BbIHOCALUMXCHA Ha 9K3aMeH. PekomeHnOyeTcsi MCNONb30BaTb KOHCMEKTbl NeKUMni U
MCTOYHUKKW, MNepeyvncrieHHble B CnUcke nuTepatypbl B paboyen nporpamme
ANCUUNIINHBI, @ TaKKe PecypCbl ANEKTPOHHO-OUBNOTEYHBIX CUCTEM.

[Ana 4OCTUXEeHNA NnaHupyembiX pe3yrbTaToB 00y4YeHNa UCMONb3YTCA NHTEPAKTUBHbIE
neKkummn, aHanms MMMTaUNOHHBIX MogENEMN.

[na 4OCTUXEeHNA NnaHupyeMbiX pe3ynbTaToB 00y4YeHNA UCMONb3YITCA UHTEPAKTUBHbIE
nekummn, aHanms MMMTaLMOHHbBIX MogENEN.

15. NepeyeHb OCHOBHOM U AOMOJNIHUTENBLHOWN NUTepaTypbl, PECYPCOB UHTEpPHET,
Heo6Xx0AMMbIX AN OCBOEHUA AUCLUNIIUHbI

a) OCHOBHas nuTepaTtypa

Ne McTouHmnk
n/n
Anekcees, [1.B. KomnbioTepHoe mogenuposaHue duaundecknx 3agad B Microsoft Visual Basic /
1 [.B. Anekcees. - Mockea : COJIOH-TPECC, 2009. - 518 c. - (bubnuoteka ctygeHTa). - ISBN 5-
98003-092-1 ; To xe [OnekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=117674 (11.01.2018).
> CosetoB b.4., Akosnes C.A. MogenupoBaHue cuctem: yueb. ans By3oB.- M.: Beicwas wkona,
2009
6) gononHUTenbHas nureparypa
Ne
UcTouHunk
n/n



http://biblioclub.ru/index.php?page=book&id=117674

Bacunbkos 10.B., Bacunbkosa H.H. KoMmnbtoTepHble TEXHONOMMN BbIYUCNEHUI B
MaTemMaTU4eCKOM MogenupoBaHuu: y4eb. noc. Ans By3oB.- M.: ®uHaHcbkl 1 ctatuctuka, 2004

3
4 MorunneB A.B. u gp. MIHdopmartuka: y4eb. noc. — M.: Akagemusi, 2001
5 Morunes A.B. n gp. lNMpakTtnkym no nigopmatuke: y4eb. noc. — M.: Akagemus, 2001

B) MHCPOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTesnbHblE PeCYpChl
Ne
MNcToYHMK
n/n

Bboes, B.[l. KomnbioTepHoe mogenuposaHnue / B.[l. boes, P.I1. CbinyeHko. - M. : UHTepHeT-
6 YHuepcutet MHdopmaunoHHbix TexHonoruin, 2010. - 455 c. : un.,tabn., cxem.; To xe
[BnekTpoHHbIN pecypc]. - URL: http:/biblioclub.ru/index.php?page=book&id=233705
(11.01.2018).

KpyunHuH, B.B. KomnbioTepHble TexHONormn B Hayke, obpasoBaHuM 1 NpOU3BOACTBE
3NEKTPOHHON TexHukKe : yyebHoe nocobue / B.B. KpyumHuH, KO.H. TanoBuukuin, C.J1. Xomunu. -
7 Tomck : ToMcKuiA rocyaapCTBEHHbIN YHUBEPCUTET CUCTEM YNpaBreHUs U pagnoanekTPOHUKMY,
2012. - 155 c. ; To xe [OnekTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=208586 (11.01.2018).

16. NMepe4yeHb y4eObHO-MeTOANYECKOrO ob6ecneyeHns ANs CaMOCTOATENIbHOMU
paboTbl

Ne

MNcToYHMK
n/n

CunbBawko, C.A. lNporpaMMHble CpeacTBa KOMMbIOTEPHOTO MOAENMPOBAHNS 3NIEMEHTOB U
YCTPOWCTB 3NEKTPOHUKN: y4ebHoe nocobue / C.A. Cunbeawko, C.C. ®ponos ; MMHUCTEPCTBO
obpaszoBaHus 1 Haykn Poccuiickon Pepepaummn, PegepanbHoe rocyaapcTBeHHoe BoaxeTHoe

1 obpasoBaTtenbHoe yupexaeHve Beicllero npodeccnoHanbHoro obpasoBaHmsa « OpeHbyprekmi
rocygapCTBeHHbIN yHuBepcuTeT», Kadbeapa NnpoMbILLAEHHOW 3NEKTPOHUKM U MHPOPMALIMOHHO-
naMmepuTensHon TexHukun. - OpeHbypr: OI'Y, 2014. - 170 c. : un., cxem. - bubnuorp.: c. 162-163.;
To xe [OnekTpoHHbIN pecypc]. - URL:http://biblioclub.ru/index.php?page=book&id=270293
(11.01.2018).

17. UHcpopmaLmMOHHbIE TEXHONMOrMu, UCnonb3yemMble ANA peanusaumm y4eOGHOU
OUCUMNIUHBLI, BKMOYas  nporpamMmHoe obecneyeHune, UHPOPMALMOHHO-
cnpaBoOYHble CUCTEMbI U Npod)ecCuoHarnbHble 6a3bl AaHHbIX

nporpammHoe ob6ecne4vyeHue:

-Win10, OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

MHOPMaLMOHHO-CNPaBOYHbIe CUCTEMbI U NPOodeCcCUOoHanbHble 6a3bl AaHHbIX:
—®epnepanbHbin nopTan Poccuinckoe obpasoBaHue — http://www.edu.ru/;
—WHdopmaumnoHHas cuctema «EagnHOoe OKHO gocTyna K obGpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;

—®epnepanbHbli LEHTp NMHpOpMaLNOHHO-00pa3oBaTeNbHbIX pecypcoB -
http://fcior.edu.ru;

—Jlekumn Begywmx npenogasatenen By3oB Poccunm B cBoBogHOM pgocTtyne —
https://www.lektorium.tv/;

—ONeKTPOHHO-6MbNMoTevHasa cuctema «YHmepcuteTckas oubnuorteka online» —
http://biblioclub.ru/.



http://biblioclub.ru/index.php?page=book&id=233705
http://biblioclub.ru/index.php?page=book&id=208586
http://biblioclub.ru/index.php?page=book&id=270293
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

18. MaTepmanbHO-TeEXHUYECKOe obecneyeHne QUCLMNIINHBI

MynbTumeguiiHoe obopyaoBaHue (NMPOEKTOp, HOYTOYK UM CTauMOHAPHbLIA KOMMNbIOTEP,
9KpaH), KOMMbIOTEPHbIN Kracc (KOMMNbloTepbl, 06beAMHEHHbIE B CETb C BbIXOAOM B

MHTepHeT n obecneyeHnem JOCTyNa B SNEKTPOHHYO MHAOPMaLMOHHO-
obpasoBaTenbHyto cpeny BI'Y n bo).

19. PoHA OLEeHOUYHbIX CpeaAcTB

19.1 [lepeyeHb KOMNETEHUMM C YyKaszaHueM 3TanoB uX (OpMUPOBaAHUA U

nnaHUpyemMbIix

e3ynbTaToB 00y4YeHuUs

OueHo4Hble
MaTepuansl ang
MnaHnpyemble pesynbTaTbl 00y4eHus | JTanbl GOpMUPOBaHUS nposefeHus
Kog v cogepxaHue (nokasaTenu AOCTUXEHUSI 3ajaHHOTO | KOMMeTeHuumn (pasaensi TekyLlero
KoMneTeHuun (unm YPOBHS1 OCBOEHUSI KOMMNETEHLUN (TemMbl) gMCLMNANHLI KOHTpoOns
ee 4actn) nocpeacTsomM hOpMUPOBAHMS 3HAHWMN, nnm Moaynsa n nx ycneBaemocTy,
YMEHMWN, HaBbIKOB) HaMMeHoBaHue) NPOMEXYTOYHON
aTTecTtaumu
obyyvaroLmxcs
MogenuvpoBaHue kak
MeToZ No3HaHus
YmMeTb: NudopmaumnoHHble
— paspabatbiBaTb y4yebHble Mogenmu.
nporpaMmmbl 6a30BbIX U 3NEKTUBHbIX MaTtemaTtunyeckne
KYpPCOB, MPUMEHSIMb 803MOXHOCMU mMozenw.
memoda molernuposaHus 8 peweHuu | MNpumepsbl KoMAneKTbl
3aday U3 pasudHbIX nPedMemHbIX MaTemMaTU4eCKMX _
obriacmeli WKOMbHO20 Kypca, Mozenen B XMMuMm, i‘:‘%i“ Ma?c?n:ux
— WCMOnb30BaTh NPV NPOEKTUpoBaHuK | Bronoruu, skonormu, pa6o$ P
y4yebHON OeAaTensHOCTM 9KOHOMMUKE.
0byyarLmMXCa OCHOBHbIE METOAbI, TexHonorus
cnocobbl U cpeacTBa NosyyYeHus, MaTemMaTU4EeCKOro
MK-2: XpaHeHwus, nepepaboTku MoAenupoBaHus 1 ee
CNocoBHOCTL nHdopmaLmu. aTan.bl.
nucnonb3oBaTb MmutaumoHHoe
COBpPEMEHHbIE Mo4EenMpoBaHue.
MeTobl 1 MopgenunpoBaHue Kak
TeXHonormn MeTo NO3HaHUS
0By4eHus n MHdopmaLmMoHHbIEe
ONarHOCTUKW. Moaenw.
MaTtematnyeckue
Mogenu.
Bnagets: Mpumepsl KOMMNeKTbl
CMOCOBHOCTBLIO K BOCMPUATHIO, MaTeMaTU4ECKMX .
o 3agaHun ons
aHanumay, 0606LweHuno nHopmarmm, Mozenemn B Xumuum, 6ODATODHBIX
NMoCcTaHoOBKe Lienv u BbiIbopy nyTen e€ | Gronorum, akonoruu, na6 paTtop
OOCTWDKEHWSI. 3KOHOMMUKE. pabot
TexHonorus
MaTeMaTU4ecKkoro
MOENNPOBaHUA 1 ee
aTansl.
MmutaumoHHoe
MOJENMpoBaHue.
MK-7: 3HaTb: MoaenupoBaHue Kak
CnocoBHOCTb — obwernornyeckme MeToAbl HAy4YHOro | MEeTOZA MNO3HaHUSA
OpraHn3oBbIBaTb no3HaHus, WHdopmMaumoHHble TecToBbE
COTPYOHNYECTBO — Hay4Hble MeToAbl AMMUPUYECKOTO U | Moaenu. 3agaHmns
oby4yatomxcs, TEOPETMYECKOTO YPOBHS MaTemaTtunyeckume
noadepXmBatb MX nccnenoBaHus (0CHO8bI mMoaenw.
aKTMBHOCTb, Mamemamuyeckozo modesnuposaHusi; | MNpumepsl




MHULMATUBHOCTb U
CaMOCTOATENbHOCTb,
pasBuBaTb
TBOpYECKME
cnocobHocTU

OCHOBHbI€ YUC/IEHHbIE Memoobl
uccriedosaHusi MamemMamu4yecKkux
modenel; NpUHYUrbI U anzopumm
paspabomku Mamemamu4ecKux
moderneli npoueccos u serneHul u3
pasnuy4Hbix npedmemHsix obnacmel
U peanu3ayuu ux Ha KOMIbmepe).

MaTeMaTU4ecKnx
MoJenen B XMmun,
ovonorun, aKonorum,
3KOHOMMUKE.
TexHonorus
MaTemMaTU4eckoro
MOLENMPOBaHNS 1 ee
aTanbl.
MmutaumoHHoe
MOAENUPOBaHKe.

MogenupoBaHue kKak
MeTo[ No3HaHus

UHdopmaumnoHHbie
mMoZenw.
YMeTb: A
MaTemaTtnyeckune
opraHu3oBaTb Hay4Hyto 1 y4yebHo- Moaeny
uccrnefoBaTenbCkylo ABATENbHOCTE C | b - 'bl
NCMNOMb30BaHNEM MCCIeA0BaTENbCKNX pumep
N MaTeMaTU4eCKnx
TEXHONOMMI U METOLO0B (8bI6Upamb - TecToBbIE
. MoZenen B XMuu,
onmumarisHbIt 8apuaHm moderu Ons 3agaHus
o . Guonoruu, akonoruw,
pelueHUs KOHKpemHoU 3adaqu;
3KOHOMMUKE.
ucrosb308ambs pe3yribmanb!
TexHonorns
MoOernuposaHusi Orsl peuleHusl
y MaTeMaTU4ecKkoro
KOHKpemHou 3adauqu).
MOZENVPOBaHUS 1 ee
aTansl.
MmutaymoHHoe
MoAennpoBaHue.
Bnapets: MopgenunpoBaHue Kak
— HaBblkaMW OpraHn3auuun MeTOL NO3HaHWS
WHAMBUOYaNbHON Y COBMECTHON WudopmMaumoHHble
nccrnenoBaTenbCkon AeaTenbHOCTH moaenw.
obyyarLmxcs ¢ MCnonb3oBaHMEM MaTtemaTtuyeckne
COBPEMEHHbIX UCCINeaoBaTENbCKUX Mogenu.
TEXHOMNOrM U METOAO0B Mpumepkl
(ModenuposaHusi pa3nu4HbIX MaTeMaTU4ECKMX
npoyeccos rpu nomouwju Mozenen B Xumuum,
npoepamMmHbIx cpedcms, npuMeHeHusi | Buonorun, akonoruu,
MemoOuKu UHmeprnpem 3KOHOMMUKE.
emoduKuU uHmeprnpemayuu KOMMAEKTbI
pe3ynbmamog ModesuposaHusi TexHonorns sanaHwil ans
npoueccos unu siereHuli omoesibHoU | MaTteMaTu4ecKkoro
nabopaTtopHbIX
cghepbi desimenibHoCMU). MOAENUPOBaHUA N ee paboT
aTansl.
MmMmutaymoHHoe
MoZenvpoBaHue.
MopenupoBaHue
OEeTePMUHNPOBAHHBIX
CUCTEM.
MopenupoBaHue
cny4varHbIX NPOLECcCoB.
Y4yebHble
KOMMbIOTEPHbIE
mMogenw.
Bonpocbl k

MpomexyTouyHas aTTecTauusa — 3K3aMeH

3K3aMeHYy




19.2 OnncaHne KpUTepMUeEB U LLKarbl OLleHUBaHUA KOMNeTeHUU (pe3ynbLTaToB
oby4yeHus) Npu NPOMeXyTO4YHOWN aTTecTaumm

[Ansa oueHnBaHMA pe3ynbTaTtoB 00y4eHMs Ha aK3aMeHe UCMOMb3YKTCA cneayowme
nokasatenu (3YHbl 13 19.1):

1) 3HaHne y4yebHoro matepmana v BnageHme NoHATUNHBIM annapaToM KOMMbIOTEPHOro
MOLENNPOBaHUA (OCHOB8bI MameMamu4yecKo20 MOOeIUpPO8aHUsT; OCHOBHbIE YUCIIEHHbIE
MemoOb! uccriedoeaHusi Mamemamu4eckux modesneu);

2) yMeHUe CBs3bIiBaTb TEOPUIO C NPaKTUKON;

3) yMEeHne NpUMeHATb TeopeTUYECKNE 3HaHUA NS peLleHnst NpakTUYeCcKMxX 3agay B
obnacTn KOMMNbTEPHOIO MOAENMPOBAHUSA (8bIOUPamMb orimuMasibHbIU 8apuaHm Modesu
Or1sl peuweHUs1 KOHKpemHoU 3adayu; Ucriornb308ame pe3yribmambsi MooernuposaHusi Or1s
pelweHUs1 KOHKpemHou 3adadqu).

[nsa oueHnBaHMA pe3ynbTaToB 0Oy4eHMst Ha ak3aMeHe ucnonb3yeTtca 4-6annbHas
LIKana: «OTIIMYHO», «XOPOLLO», «YAOBNETBOPUTESTbHO», «HEYAOBNETBOPUTEIBHOY.

CooTHOLLEHME nokasaTenen, KpUTtepmeB U LLKallbl OUEeHNBaAHNA Pe3yribTaTOB O6y'-leHl/IFI

YpoBeHb
cchopmumpoBaH Llkana oueHok
HOCTU
KOMMNeTeHLMI

Kputepum oueHmBaHnst KOMNeTeHLnn

CmydeHm  ce80600HO  opueHmupyemcsi 8  MeopPemu4YeCcKoOM
Mamepuare, ymeem U3foXumb U KOPPEKMHO OUEHUMb PasfuyHbie
nodxodbl K usnazaeMoMy mMamepuarsy, crnocobeH cchopmynuposams u
OoKkazamb COBCMBEHHYH MOYKY 3peHusi; obHapyxueaem c80600Hoe | [oBbILEHHbIN
enadeHue rnoHAMUUHbIM annapamom;, 0eMOHCMpuUpyem 20MmMo8HOCMb YPOBEHb
puUMeHsImb meopemuyeckue 3HaHusi 8 npakmu4eckol
dessmenbHOCMU U [10STHOE OC8OEHUEe roKa3amersel hopMupyeMbIx
KomremeHuyuu

OTnnyHo

CmydeHm Xopowo opueHmupyemcsi 8 meopemuyecKkoM Mamepuarne;
umeem npedcmasneHue 06 OCHOBHbIX o0xodax K usnazaemMomy
mamepuary; 3Haem onpedesieHUss OCHOBHbIX MeopPemuy4yecKux 54308
noHamud u3nacaemMoli MmeMbl, 8 OCHO8HOM OeMOHCmpupyem YPOBEHE Xopouio
20MOoBHOCMb MPUMEHSIMb meopemuyecKue 3HaHUsl 8 rpaKmu4eckou
desmenbHoCmMu U 0OceoeHuUe  bonbwuHcmea  fokasamernel
opmupyembix KomrnemeHyul

CmydeHm  MOXem  OpUEHmMUPOB8ambCs 8  MEeopPemuyYyecKoMm
Mamepuane; 8 uesioM umeem npedcmasneHue 00 OCHOBHbIX
MOHAMUSIX  u3/slazaemMol  meMbl,  4acmu4yHo  deMoHcmpupyem MoporoBbIn YaosneTsopu-
20MOoBHOCMb MPUMEHSIMb MEopemuYecKue 3HaHUsi 8 rpakmu4eckou YPOBEHb TenbHO
dessmernbHoCcMU u 0ce8oeHue HeKomophbIx rnokasameneu
ghopmupyembix KomrnemeHyul

CmydeHm He opueHmMupyemcsi 8 meopemu4ecKkoM Mamepuarne; He
cgpopmuposaHo  rpedcmasneHue 06 OCHOBHbLIX  [MOHAMUSIX HeynoeneTsopu-
usnazaemol membl, He OeMOHCMpPUPyem 20MO8HOCMb MPUMEHSMb TenbHO
meopemuyeckue 3HaHUsl 8 rpakmu4eckoli OesmenibHOCMU U
0cgoeHUe rokasamesiell hopMUPyeMbIX KOMAEMeHyuU.

19.3. TunoBble KOHTPOJIbHbIE 3a4aHNUA UNU UHbIe MaTepuarnbl, HeobxoanumMble Ans
OLeHKM 3HaHUW, YMEHWW, HaBbIKOB W (MnNnM) onbiTa AOEATENbHOCTH,
XapakTtepu3sylwlime 3tanbl (popMUPOBAHUA KOMMNETEeHLUM B npouecce OCBOEHUA
obpasoBaTesnibHOW NporpaMmmsbl

19.3.1. NepeyeHb BONPOCOB K 3K3aMeHY

1. MopgenunpoBaHue Kak MeTof NO3HaHMA. JTanbl CTAHOBMEHUS MOAENVMPOBAHUSA KakK
MeToaa no3HaHus. NoHaTne «Mmoaenby.



2. Cucrtembl. Mogenu cuctem.

3. CaowncrtBa cucTem.

4. lNoHaTMa «Mogenby, «MogenupoBaHue», ceoncTea mogenen. Knaccndpukaums
moaenen bewenkosa C.A., PakntnHon E.A.

5. Mopgenu B Hayke.

6. Mopenu B TexHuKe.

7. Mopenu B negaroruke.

8. PasnunyHble knaccudmkaumm mogenen (baratosa [.9.un ap., bewenkosa C.A. v ap,
MsicHnkason, Makaposon H.B.).

9. WHdopmaumoHHoe moagenupoBaHme. Bugbl MTHoOpMaLMOHHbLIX MOAENen
(bewenkoBa C.A., PakntnHoun E.A., l'ertHa A.T".). OTnnune nHpopmaumoHHbIX Mogeren
OT HaTYPHbIX U naeanbHbIX.

10.OcHoBHbIe 3Tanbl pa3paboTky 1 nccnegoBaHUs Moaenen Ha KomnbtoTepe. [NoHaTue
«KOMMbOTEPHAsA MOAENbY, KKOMMbIOTEPHbIN 3KCNEPUMEHT».

11. dopmanuaaums Kak BaxxHenLLM aTan mogenvposaHns. Busyanusauua mogenen.
12.BbI6op MHCTPYMEHTarbHbIX NPOrpaMmMHbIX cpeacTs. CUCTEMBbI TPEXMEPHOIO
MoOenupoBaHus, rpacdmnyeckme pegaktopbl, TabnuyHble cpeapl, cpeqbl
crneumnanmampoBaHHbIX MaTeMaTUYECKUX NPOrpamMMm, cpeabl SA3bIKoB
nporpaMMmpoBaHUsI.

13. Knaccudumkaumm matematmyeckmx mogenen. OCHOBHbIE NPUHLMIMbLI MOCTPOEHUS
MaTeMaTU4ecknx mMoaenen.

14. [leckpnnTnBHbIE (ONUCATENbHbIE), ONTUMU3ALMOHHBIE, MHOTOKPUTEPUArbHbIE,
UrpoBble, UMUTALMOHHbIE MOAENN.

15.[leTepMnHMpPOBaHHbIE, CTOXacTndeckme. Moaenu ¢ anemeHTamm
HeonpeaeneHHOoCTH.

16.4YncneHHbIn akcnepumMeHT. Ero B3aMmocBA3n ¢ HaTypHbIM 3KCNEPUMEHTOM U
Teopuen

17.[JOoCTOBEPHOCTL YNCMEHHON MOAENN. AHANU3 U MHTEpNpeTauus Moaenu.
18.MeTobl YNCNEHHOIO UHTErPUPOBaHUS U AN depeHLMPOBaHNS.

19. Mogenwu nonynaumn. 3akoHsl T. ManbTtyca u .®. depxionbcTa.

20.Mogenv nonynaumn. Mogenu ¢ y4eTom nputoka nonynsumm n murpauum. Mogenb
«JloTkn — BonbTeppbl».

21.MogenupoBaHme cBo604HOrO NageHus Tena.

22.Mopenb aBmXeHus Tena, 6poLIEHHOro nog yrinomM K ropu3oHTy.

23.Mogenu TennonpoBOAHOCTH.

24.Mopenb konebaHus MmaTeMaTU4YecKoro MasaTHUKa

25.Mogenb rpaBuTauMoHHOro B3anMogencTBums

26.Mopgenb B3anMogemncTBus afeKTpuydecknx 3apaaos

27 .VIMnTaumoHHoe MoaenmpoBaHme.

28.Cratncruyeckoe nmutaumoHHoe moagenuposaHue. Metoag MoHTe—Kapno
29.Mopenu cuctemMm MaccoBoro ob6cnyxmBaHus.

30.Mpnmepbl BEPOATHOCTHBIX MOAESEN.

19.3.3. TecTOoBbIE 3apaHUA

1. ModenuposaHue - 3TO Npouecc:

1. 3aMeHbl pearnbHOro oobekTa (npouecca, ABNeHUs) Mogenbio, OTpaXKatoLwen ero
CYLLIECTBEHHbIE NPU3HAKN C TOYKN 3PEHUSA JOCTUXKEHNS KOHKPETHOW LIenu;

2. AEeMOHCTpaUumM Moaenen oaexabl B cariloHe Mog;

3. HedopManbHON NOCTAaHOBKN KOHKPETHOW 3a4auu;

4. 3aMeHbl peanbHoro o6bekTa (npouecca, ABNeHns) Apyrum maTepuanbHbIM Unm

naeanbHbIM OO bEKTOM;
5. BbiABIE€HUA CYLL,ECTBEHHbIX MPU3HAakKoB paccMaTpmnBaemMoro obbekTa.



2. Modernsb - aTo:

1. haHTacTnyeckun obpas peanbHON JENCTBUTENBHOCTY;

2. MaTepuanbHbIN UM abCTpaKTHLIN 3aMeHUTENb OObEKTa, OTPaXKaroLUN ero

NPOCTPaHCTBEHHO-BPEMEHHbIE XapaKTEPUCTUKM;

3. MaTepuanbHbI UM abCTPaKTHLIN 3aMeHNTENb 0O6beKTa, OTpaXKaloLLMA ero

CYLLIECTBEHHbIE XapaKTepUCTUKN;

4, onucaHne nsyvyaemoro obbekTa cpegcTesaMm N3odpasnTenbHOro NCKYCCTBa;
5. NHOPMaLMA O HECYLLIECTBEHHbIX CBOMCTBaX OObeKTa.

3. C uenbio n3yyeHust Hekoro ob6bekma peanbHON AENCTBUTENBHOCTU MOXHO CO34aTb:

1. OLHY €ANHCTBEHHYI0 MOAESb.
2. HEeCKOMbKO pasrmyHblX BUOOB MOAENen, Kaxaas N3 KoTopblX OTpaxaeT Te Unu
WHblE CYLLLEeCTBEHHbIE NPU3Hakn 06bekTa;

3. OflHY MoA€enb, OTPaXkatoLLyto COBOKYMHOCTb NPU3HAKOB OObEKTa;

4. TOYHYIO KONUIo 06beKkTa BO BCEX NPOSIBNIEHNSIX €r0 CBONCTB U NOBEAEHWS;

5. BOMPOC HE UMEET CMbICIa.

4. MNpouecc nocmpoeHusi modesiu, Kak NpaBuno, npegnonaraert:

1. OnucaHne BCex CBOMCTB UCCneayemMoro oo6bekTa;

2. BblAeneHne Hambonee CyLeCTBEHHbIX C TOYKM 3peHNst peLuaemMon 3agaydumn
CBOWCTB 0OBbEKTa;

3. BblaeneHne cBoNCcTB 06bekTa 6€30THOCUTENBHO K LIENSM pellaeMon 3agavu;
4. OnucaHne BCeX NPOCTPAHCTBEHHO-BPEMEHHbIX XapaKTePUCTUK N3yHaeMOoro
obbekTa;

5. BblaeneHne He 6oree Tpex CyLeCTBEHHLIX MPU3HAKoB 0bbekTa.

5. HamypHoe modernupogaHue 3To:

1. MogenupoBaHue, Npy KOTOPOM HaTypHas MoAesnb Bcerga umeeT BU3yarbHYHO
CXOXECTb C 0OBLEKTOM- OPUrMHANOM;

2. co3fjaHue MatemMaTu4eckmx popmyrn, onnceIBaoLLmMxX popmy Unmn nosegeHne
obbekTa-opurnHana;

3. MoenMpoBaHue, Npyu KOTOPOM B MOAENM Y3HaeTCs Kakon-nnbo oTaenbHbIN
npu3Hak obbekTa-opurnHana;

4. COBOKYMHOCTb aHHbIX, COAepXXaLmx TEKCTOBYO MHopmaumio 06 obbekTe-
opurnHane;

5. cosgaHune Tabnuubl, cogepxalen nHpopmauunio 06 obbekTe-opurnHane.

6. MIHgbopmayuoHHOU MOOesbio OBBbEKTa HEMb3S CHATaTb:

1. onucaHne obbekTa-opurmHana ¢ NoOMOLLbI0 MaTeMaTU4EeCKUX (OOPMYIT;

2. ApYyrov 06bEKT, HEe OTpaXatoLnin CyLLLECTBEHHbIX NPU3HAKOB U CBOWCTB OObekTa-
opuUrnHana;

3. COBOKYMHOCTb AaHHbIX, CoAepXaLLmMx MHpopMaLmio O Ka4eCTBEHHbIX U
KONMU4YECTBEHHbIX XapaKTepucTukax oobekTa-opurmHana;

4. onucaHne obbekTa-opurnHana Ha ecTeCTBEHHOM NN POpManbHOM SA3LIKE;

5. COBOKYMHOCTb 3anucaHHbIX Ha s13blke MaTeMaTukn opMyI, ONMChIBAOLLNX

noBefdeHne obbekTa-opurnHana.
7. Mamemamuyeckas modesib O0ObeKTa - 3TO:

1. cosgaHHas U3 Kakoro-nnbo MaTepuana Moaenb, TOYHO oTpaXalolas BHELIHMe
NPU3HaKN 0GbeKTa-opUrMHana;



2. onncaHue B BUAE CXEMbl BHYTPEHHEW CTPYKTYPbl N3y4aeMoro o6bekTa;

3. COBOKYMHOCTb AaHHbIX, Coaepalnx NHPOPMALIMIO O KONNYECTBEHHbIX
XapaKkTepucTmkax obbekTa 1 ero noBefeHns B Buae Tabnuubi;

4, COBOKYMHOCTb 3anucaHHbIX Ha SA3blke MaTeMaTUk DOPMY, OTpaXkaroLmx Te Unu
MHble CBONCTBa 06beKTa-opurnHana unm ero noBeaeHue;

5. nocrnegoBaTeNbHOCTb 3MEKTPUYECKUX CUTHAOB.

8. Mamemamuyeckol Mooesibro ABNAETCA:

MoZenb aBToMobuns;

COOPHUK NpaBuIT JOPOXKHOIO ABUKEHUS;
dopMyra 3akoHa BCEMUPHOTO TATOTEHUS;
HOMEHKNaTypa Crn1cka ToBapoB Ha CKnaae;
Habop NpeanoxeHUin Ha eCTeCTBEHHOM Si3blKe.

RN~

9. BepbarnbHas (mekcmosasi) Modesib 06bekTa, ABNeHus, npolecca npeacrasnseT coboun:

1. nocrnegoBaTesibHOCTb NPeafiokKeHUNn Ha PopMann3OBaHHOM gnanekTe
€CTECTBEHHOIO s13blKa, CoOAepXallMX onnucaHne oobLekTa;

2. nocnenoBaTenbHOCTb MaTeMaTUYECKMX (DOPMYIT;

3. OnucaHne CTPYKTYpbl M3ydaemMoro o6bekta B TepMMHax "areMeHT-CBONCTBO-
OTHOLLEeHune";

4. COBOKYMHOCTb 6a3 1 6aHKOB AaHHbIX, COAEPXKALLMX TEKCTOBYHO MHpopMaumto 06
00bekTe, ABNEeHNn, NpoLiecce;

5. pasHOBMAHOCTb MaeanbHOM MOAESNN, BbipaXaeMon C MOMOLLLIO 3NIEKTPUYECKNX
CUrHarnos.

10. K uHgbopmayuoHHbIM MOJESISIM, ONUCKLIBAOLLNM Op2aHuU3ayuro y4ebHoz0 npouecca B
LLKOSEe, MOXXHO OTHECTMU:

KNacCHbIN XXypHar,

pacnucaHune ypoKoB;

CMMNCOK yYaLLUXCH LIKOMbI;

nepeyeHb LKOMbHbIX Y4eOHUKOB;
nepeyeHb HarnsaHbIX y4ebHbIX nocobun.

Al o

11. TabnuyHas uHghopmayuoHHas Moderb NpeacTaBnsieT cobon:

1. Habop rpadnKoB, PUCYHKOB, YEPTEXEN, CXEM, ANarpamm;

2. onncaHne nepapxmyeckon CTPYKTypbl CTPOEHUS MOAENMPYEMOro o6beKTa;
3. onncaHne 06BbLEKTOB (MM UX CBOMCTB) B BUAE COBOKYNMHOCTU 3HAYEHUN,
pa3mMellaeMbix B Tabnuue;

4. cucTeMy maTemaTn4eckux hopmyIT;

5. nocnenoBaTernibHOCTb NPEeANOXEHNA HA eCTECTBEHHOM A3bIKe.

12. OtmeTb JIOXKHOE npoaosmkeHue K BbickasbliBaHuto: "K uHgbopmayUuoHHOMY ripouyeccy
rioucka UHgopmayuu MoxXHoO omHecmu...":

HenocpeacTBeHHOe HabnaeHuve;

YTEeHUe CrnpaBoOYHON NUTEpaTypsbl;

3anpoc K MHPOPMALMOHHBIM CUCTEMAM,;
NnocTpoeHue rpadu4eckon moaenn ABrneHus;
npocnywvBaHue pagvonepeiad.

Sl ol



13. TypucT, oTNpaBnsoLWNIACS B NOE3AKY, AOIMKEH U3 3agaHHbIX N nogapkoB BblibpaTh Takue,
4YTOGbI X CyMMapHbIN Bec 6bin meHee 30 kr, a CTOMMOCTb - HanbonbLuen. MHghopmayuoHHas
modesib 3afayun NnpeacTaBMmMa B BUAE:

1. AaHbl ABa maccusa nonoxutensHolx uicen A[1..N], B[1..N]; ykasaTb nonapHo
pasnuyHble yncna i1,i2,id ,... ik Tak, utobbl Afi1]+A[i2]+A[i3]+...+A[ik]<30, a cymma
B[i1]+BJ[i2]+BJ[i3]+...+B[ik] 6bna 661 MakcumanbHoW;

2. AaHbl gBa maccusa nonoxutensHbolx yicen A[1..N], B[1..N]; ykasaTb nonapHo
pasnuyHble yncna i1,i2,i3 ,... ik Tak, utobbl cymma A[i1]+A[i2]+A[i3]+...+A[ik]=30, a
cymma BJi1]+BJ[i2]+B[i3]+...+B[ik] 6bina 661 MmakcumansHowm;

3. AaHbl ABa maccusa nonoxutensHbelx yucen A[1..N], B[1..N]; ykasaTb nonapHo
pasnuyHble yncna i1,i2,i3 ,... ik Tak, utobbl cymma A[i1]+A[i2]+A[i3]+...+A[ik]<30;

4, AaHbl ABa maccusa nonoxutensHolx yucen A[1..N], B[1..N]; ykasaTb nonapHo
pasnunyHble Yncna il,i2,i3d ... ik Tak, 4tobbl cymma i1+i2+i3+...+ik<30, a cymma
B[i1]+B[i2]+ +BJi3]+...+B[ik] 6bna 661 MakcMmanbHow;

5. AaH MaccuB nonoxuTenbHbiX Ynucen B[1..N]; ykasaTtb nonapHoO pasnuyHble Yncna
i1,i2,i3 ,... ,ik Tak, yTo6bl cymma BJ[i1]+B[i2]+B[i3]+...+BJik] okasanacb makcMmanbHOMN.

14. KapTbl, yepTexu, anarpaMmmbl, CXeMbI, rpadukm NpeacTaBnsaioT cobon:

Tabnu4yHble MHDPOPMALIMOHHbIE MOAENMN;
mMaTemaTU4eckne Moaenu;

HaTypHble Moaenu;

cMellaHHble MHPOPMALIMOHHbIE MOAENN;
nepapxmyeckme NHPOPMaLMOHHbIE MOAENMW.

aoRrLOND~

15. Onuca+ue rnobansHom KOMI'IblOTepHOIZ ceTtun MHTepHeT B Bnae CMCtemMbl B3aMMOCBA3aHHbIX
ANeMeHTOB criefyeT paccMaTpuBaTb Kak:

HaTypHYO MoLenb;
TabnnyHylo Mogenb;
rpagouyeckyto Mogernb;
MaTemMaTU4eCcKyro MOAenNb;
ceTeBylo MOAeErb.

A

16. OnucaHue ob6bekma Kak COBOKYNHOCTU 311EMEHTOB, PaHXMPOBAHHbIX MO YPOBHSM TakuM
06pa3oM, YTO IANEMEHTbI HUXKHETO YPOBHSI BXOASAT B COCTaB 311IEMEHTOB Goriee BbICOKOro
YPOBHSI, Ha3blBaeTCs:

MaTeMaTU4eCKON MOLENbIO;

TabnnyHom MHOPMaLMOHHON MOAENbIO;
ceTeBon MHOOPMALIMOHHOW MOAENbLIO;
rpagomMy4ecKon MHHOPMaLMOHHON MOAENbIO;
nepapxmyeckon MHPOPMaLUNOHHON MOLENBIO.

ARl ol

17. B 6uonoruun Kknaccugukauus npeacraBUTeNen XXMBOTHOro Mmnpa npeacTtaenseT cobom:

nepapxmyeckyto mogenb;
TabnnyHylo Mogenb;
rpadunyeckyo Mmogens;
MaTemMaTU4eCcKyro MOAEenNb;
HaTypHYO MOAENb.

aoRrOND~

18. PacnucaHue gsmxeHue rnoe3dos Ha Tabrno MOXeT paccMaTpuBaTbCs Kak NpuMmep:

1. HaTypHOW Moaenu;
2. TabnnyHowm moaenu;



3. rpagouyeckon mogenu;
4. KOMMNbIOTEPHON MOAENN;
5. MaTeMaTM4ecKon MoaEnNM.

19. leorpadumyeckyto Kapmy crnegyeT paccMaTpyBaTb, CKOpee BCEro, Kak:

MaTemMaTU4ecKyto MHOPMALIMOHHYH MOAENb;
BepbanbHyto MHPOPMALMOHHYIO MOAENb;
TabnmMyHyo MHOPMALMOHHYI0 MoAEenb;
CMeLLaHHYH MHPOPMALMOHHYIO MOAENb;
HaTypHYl Mogenb.

RN~

20. K yncny cambix nepBbIX UHGOPMaUUOHHbIX Modesieli cnefyeTt OTHECTU:

HackanbHble POCnucy;

KapTbl MOBEPXHOCTM 3emnu;
KHUM C UNMOCTPaLuUsiMu;
CTpOMUTENbHbIE YePTEXN U NNaHbI;
MKOHBI.

oD~

21. Ykaxute JIOXKHOE yTtBepxaeHue:

1. "CTporux npaeusn NOCTPOeHMs Nobon moaenu copmynmpoBaTb HEBO3MOXHO";
2. "Hunkakas mogenb He MOXET 3aMEHUTbL CaMo ABMEHNE, HO MPU peLLeHnn
KOHKPETHOM 3a4a4n oHa MOXET OKa3aTbCs O4eHb NOSIE3HbIM MHCTPYMEHTOM";

3. "CoBepLUEHHO HEBaXHO, Kakne 06beKTbl BbIGUpaloTCHa B KayecTse

Moaenmpyrwmx - rnaBHoe, YTOObI C KX NOMOLLbHO MOXXHO Obino Obl OoTpPa3nTb Hanbonee

CyuwleCTBeHHble 4epTbl, NPU3HaKn nay4aemoro obbekTa";

4, "Bce obpasoBaHue - 3TO U3y4YEHME TEX UMM UHBIX MOAENIEN, a TaKKe NPUEMOB UX

ncnonb3oBaHnAa";

5. "Mogaenb COAepPXXUT CTONbKO e MHhopMaLMK, CKOSTbKO U MOAENMPYEMBIN
obBbekT".

22. MNocTaHoBKa 3agadyn—>nNocTaHoBKa Lenm—>nocTpoeHne MHopMaLMoHHOM
mMogenu—>dopmManmsauna—>nocTpoeHme KOMMNbITEPHOM MOAENN peLLEHUS

3a1a4M—~>KOMNbIOTEPHbI SKCMIEPUMEHT U UCCrefoBaHe > aHanu3 u MHTepnpeTaums
pesynbTaTa - 370:

aTanbl npowecca rnocTPpoeHNs Moaenu;
CMWUCOK KOMaHZ, UCMONHUTENIO;

aHanu3 CcyLecTBYIOLLUX 3aaay;

aTanbl KOMMbIOTEPHOr0 MOAENMPOBaHMS;
anropuTM MaTemaTU4ecKon 3agavn.

oD~

23. B kauecTBe npumepa mModesiu nogedeHusi MOXXHO Ha3BaTb:

CMNCOK yYaLLMXCS LUKONbI;

niaH NoMeLLEeHn;

npaBuna TEXHUKN 6e30NacHOCTUN B KOMIMLIOTEPHOM KI1acce;
nnaH aBakyaumm npu noxape;

yepTexun 3gaHus.

Al o

24. KomnstomepHoe umumayuoHHoe ModesnupogaHue SAepHOro B3pbiBa NO3BOMSET:

1. JKCNnepnMeHTarbHO NpoBepuTb BIiAHNE BbICOKOW TemMmnepatypbl U O6J'Iy‘-leHI/IFI Ha

NpUpoaHble OOBLEKTHI;



2. MPOBECTU HAaTypHOE MCCreaoBaHNe NpoLLeccoB, MPOoTeKaLmMX B Npupoae B
npouecce B3pbiBa 1 Nocne B3pbIBa;

3. YMEHbLUNTb CTOMMOCTb UCCIefoBaHUi U obecneunTb 6e30nacHOCTb Nnoaen;
4, NONy4YnTb JOCTOBEPHbIE JaHHbIE O BIMSIHUM B3pbIBa HA 300POBbLE NOAEN;
5. MONy4YnTb JOCTOBEPHYIO MHAOPMALIMIO O BIIUSIHUK SAEPHOrO B3pbiBa Ha

PacTEHUsI N XNBOTHbIX B 30HE 00Ny4eHuUs.
25. C noMOLLbI0 KOMITbHOMEPHO20 UMUMayUOHHO20 MOOEsTUPOB8aHUST MOXHO U3y4Yame:

Aemorpaduyeckue nNpoLecchl, NpoTekarLme B CoLumarnbHbIX CUCTEMAX;
TEnnoBble NPOLIeCChl, MPOTEKALME B TEXHNYECKMX CUCTEMAX;
MHANALMOHHBIE NPOLIECCHI B MPOMbILLNEHHO-9KOHOMUYECKUX CUCTEMAX;
MPOLLECChI MCUXOMOrMYecKoro B3anMoaencTBIs YY4EHNKOB B Kracce;

. TPaeKTopuM ABUXEHMUS NMaHeT U KOCMUYECKUX Kopabnei B 6e3803ayLLHOM
NpoCTpaHcTBe.

RN~

26. @opmanusauyus - aTo:

1. npouecc NpeacTaBneHns nHPopMauun Ha maTepuanbHOM HOCUTENE;

2. KOMMYHWKaTMBHbLIN NpoLecc;

3. npouecc npeacraBneHns HopMaumm B BUAE HEKOTOPOWN (hopManbHON
CUCTEMbI U CUCTEMbI CYUCTIEHUS;

4 npouecc MHTepnpeTaumm NonyyYeHHbIX JaHHbIX;

5 MOUCK peLLeHnss MaTeMaTUYeCKon 3agaydun.

27. NocnenoBaTenbHOCTb 3Maro8 KOMIMbIMepPHO20 MOOesIUPOB8aHUST:

1. Lenb, 00bEKT, MoAenb, METOA, anropuTM, NporpaMmma, SKCNeEPUMEHT, aHanus,
YTOYHEHME;

2. Lenb, Moaenb, 06bEKT, anropuTM, NporpamMmma, 3KCNEePUMEHT, YTOYHEHME
BblOOpa 06bekKTa;

3. 00OBbEeKT, NOCTaHOBKA 3a4ayu, Lenb, Mogernb (hbopmanbHasa n/mnm
MH(OPMALMOHHAs), KOMNbIOTEPHAA MOAESb, SKCNEPUMEHT, aHanu3 n HTepnpeTaums
pe3ynbTaToB.;

4. 006bEKT, MoAenb, LUenb, anroputMm, MeToa, NporpammMa, SKCNepuMeHT;

5. Mogernb, aHanu3, TeCTUpOBaHNe, 3KCNEPMMEHT, MporpaMma.

28. lHOykmueHoe modenupoeaHue npegnonaraert:

rMNoTeTUYECKoe onMcaHne Moaenu;

pelleHne 3aga4n MeTooM UHAYKLUUK;

pelleHne 3agavv OeayKTMBHbIM METOAOM;

NOCTPOEHME MOAENM KaK YaCcTHOro criyyasi rmobanbHbiX 3aKOHOB NpMpoabl;
onvncaHue Moaenuv AnA pelleHns 3aaaqn.

RN~

29. [ledykmusHoe modenuposaHue npegnonaraer:

rMnoTeTnYeckoe onucaHue Mogenu;

pelleHne 3agadum METOAOM MHOYKLUWK;

pelleHne 3agayv eayKTMBHbIM METOLAOM;

NOCTPOEHME MOAENM Kak YacTHOro criyyasi rnobanbHbIX 3aKOHOB NPMpoabl;
onucaHne Modenu Ans peLleHns 3agadn.

oM~

30. K duckpemHoli modesiu MOXHO OTHECTM:

1. onncaHue TpaeKkTopum noneTta KOMeTbl;
2. [eATeNbHOCTb NPEeAnpPUATUS;



3. PYHKLUMOHMPOBAHWE CUCTEMbI OBpa3oBaHue;
4, peanu3aums onToBbIX TOBAPOB B Npuaenax 0gHOro pbiHKa;
5. YepTeXu 30aHus.

19.3.4. NepeyeHb 3agaHun gna nabopaTtopHbIX padboT

BAPUAHT 1.
3adaya Ne1. Onpepnenure,
1) KaKkne 13 NpeanoXeHHbIX Mogenen MHPOPMaLUMOHHbIE, a Kakne MatepuanbHble?

a) KapTuHa ¢ nsobpaxeHvem nensaxa;

0) cxema MeTpOonosnTeHa;

B) rpadpvk yHKLNK;

r) MPOrHO3 POCTa YMCNEHHOCTN HaceneHus;
a) paguoynpasnsemas Mofernb camoneTa.

2) Kakue w3 npensioKeHHbIX mMoaenen o6bekToB peanbHOW AEeNCTBUTENbHOCTU
ncnone3yoTca ons:
a) NOSTy4eHUs1 HOBbIX 3HaHUN 06 OObEKTE;
0) ynpasneHus.

3adaya Ne2. OnpepenuTb CyLECTBEHHble C TOYKM 3pPEHUsI YyKasaHHbIX Lenew
MOZEenMpoBaHNs CBOMCTBA 0ObEKTOB:

CyulecTBeHHble CBONCTBA

OObeKkT MmogenupoBaHus ellb MogennpoBaHug
A P U A P obbekTa

OnpeaenuTb Nnowaab

Java
Oa4HOro yyacrtka

3adaya Ne3. o 3agaHuio 2 onpeaenute, Kakas WHGOPMaLMOHHas MoAenb MOXET
COOTBETCTBOBATb OOBEKTY MOAENNPOBAHMS COrMAcHO Lenn MogeNnnMpoBaHus:

Ob6bekT Lenb CyLllecTBeHHble WHpopmaumoHHas
MoOenMpoBaHus Mo4enMpoBaHus cBoncTBa obbekTa mMogernb
Haua Onpegenutb

nnowaab  AayHoro

yyacTka

3adaya No4. [laH obbekT: KHuza. CdhopmynupyiTte Lenb MHPOPMaLNOHHOIo
MOOENMPOBaHUS, COrNacHo Luenu onpegenure Bua MHAOpMaLNOHHOM MOAENW, BblAenvB
CyLLIeCTBEHHbIE NPU3HaKN, NOCTPOMTE MoAeSb 06beKkTa CornacHo Lenu, UCnonb3ys
nHcopmMaLmoHHble TexHonornm (MS Word, MS Excel, rpaduyeckne peaaktopsbl, A3blku
nporpaMMMpoBaHns 1 Tak ganee).

3adaya Ne5. Teno maccon m nagaeT B Bo3ayxe ¢ 6onbLuon BbicoTbl. Cuna
F,=Av+B-v’
COnpoTUBNEHUSA . Hantun 3aBUCMMOCTb CKOPOCTU OT BPEMEHM.
YkasaHue:
Cpoenante nodcHAWMA pucyHok. OBo3HaybTe BCe Cunbl AENCTByHOLWME Ha Teno.
3anuwwure |l 3akoH HblOTOHa B BEKTOPHOM BUAE, 3aTEM B NPOEKLMAX.

A=n=6-r-u-R

, 3pecb R — paguyc ceveHusa Tena (Nynu, wapuka u 1.4.), Y -

B=k=0.5-c-S-p,

ANHaMMyeckass BS3KOCTb cpefpbl, rne ¢ — 6e3pa3vepHbii

k03(ppMLMEHT NOGOBOro CONPOTUBNEHNS, A nnowiaab cevyeHus Tena.
CeepguTe 3agayy K peLleHuio AuddepeHLmanbHOro ypaBHeHus!.
BAPUAHT 2.




3adaua Ne1. OnpegenuTe,
1) Kakne 13 NpeanoXeHHbIX Mogenen MHPOPMaLUMOHHbIE, a Kakne MatepuanbHble?

a) BenoTpeHaxep;

0) MaKeT KHUTU;

B) aduwwa;

r) rpacuK 3aBUCYMOCTM BbLICOTbI, BPOLLEHHOrO Moz YrAOM K FOPU3OHTY, Tena
OT BpEMEHY;

z[) 3CKM3bl KOCTIOMOB K CMEKTaKIo.
2) KakvMe Wu3 MnpeasioKeHHbIX Mogenen OoObEeKTOB peanbHOW OEUCTBUTENBHOCTU
Mcnonb3yTes Ans:

a) MOCTPOEHMS TUNoTe3;
0)  nporHoauMpoBaHus.

3adaya Ne2. Onpenenutb CyWECTBEHHbIE C TOYKM 3PEHUsI yKasaHHbIX Lenen
MOAENUPOBAHNSA CBOWCTBA OOBLEKTOB:

O6bekT Llens CyLuecTBeHHble CBOWCTBaA
MogernmpoBaHus MOZEenMpoBaHus obbekTa
MpasgHWYHbIN cTON Mepenatb
npeacTrasneHve o}
npasgHUYHOM obepne
pOACTBEHHMKAM W3 LpYyroro
ropoga

3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHMOPMaLMOHHAs MoAeNb MOXEeT
COOTBETCTBOBATb OOBEKTY MOAENMPOBAHMS COrNACHO Lenv MO4EeNMpoBaH1s:

Ob6bekT Uenb CyLecTBEHHbI MHdbopmaumnoH
MoOenMpoBaHus MOLENMpoBaHMs e cBoicTBa 0ObekTa | Hast Moaenb
MpasgHUYHbIN MNepepatb
cton npeacraBneHne o}

npasgHudHomMm obene
poACTBEHHMKAM 13
Apyroro ropoga

3adaya Ne4. [laH o6bekT: KabuHem uHgopmamuku. Cchopmynupynte Lenb
MHGOPMaLIMOHHOIO MOAENMPOBaHMWS, COrfacHo Lenu onpegennte sug MHopmMaunoHHOM
MOZAENMU, BbIAENUB CYLLLECTBEHHbIE NPU3HAKW, MOCTPOMUTE MoAEeNb 00bEKTa COrfacHo Lenu,
ncnonb3ysi MHpopmaumoHHble TexHonorun (MS Word, MS Excel, rpacduryeckme pegakropsl,
A3bIKWM NPOrpaMMMpPOBaHMSA U Tak ganee).

3adaya Ne5. Ha kakoe paccTosiHue 3a Bpemsi [ oToigeT oT 0CTaHOBKM COCTaB Maccou

M , BEOOMbIN TEMNOBO30M CUMON TAMM F 9 Havite gBa otBeTa: 6€3 yyeTa Cunbl TPEHUSA U C
y4eTOM TPEHMS O BO34YX, MOCTPONTE 3aBUCMMOCTM CKOPOCTU OT BPEMEHWN.

Yka3aHue:

Cpenante noscHawwWMA pucyHok. OB603HaubTe Cwnbl, AEWCTBYKOLWME HaA Teno.
3anuwwuTe |l 3akoH HbloTOHa B BEKTOPHOM BuAe, 3aTEM B NMPOEKLMUSIX.

F. =A-v+B-v’ —n=6-711-
Cuna TpeHus 7 v Y ; eo0e A n 6.7 H R, 30ecb R _ paguyc

ceyeHuss Tena (mynwu, wapuka W T.A4.), W - OWHAMUYECKass BSA3KOCTb  cpepbl,

B=k=05-c-S-p, .

, rie ¢ — 6espasmepHblil KO3PMULMEHT NOBOBOrO COMPOTUBIEHUS,
A nnowiagb cevyeHnst Tena.




CeeauTe 3agady Kk pelueHuto anddepeHumanbHoro ypaBHeHus.

BAPUAHT 3.

3adaya Ne1. Onpepnenure,
1) Kakne 13 NpeanoXeHHbIX Modenen MHPOPMaLUMOHHbIE, a Kakne MatepuanbHble?

a)

r rpadouk pyHKUNK;

A)
2)
MCnonb3yTcsa ANs:
a) onTUMM3aLnun;
0) perucrpaumm.

3anuchk WwaxmaTHon napTum;
MoZenb CTPYKTYpPbl KOCTHOW CUCTEMbI;
anropuTM pacyeTa Hanbornee BbIrOAHOIO pacnpeneneHusi pecypcos;

MVWHMMKU3ALUUSA PacxodoB, CBA3aHHbLIX C NOArOTOBKOW CMeLnanumcToB.
Kakne Wn3 MNpeasioKeHHbIX Mogenen OObEeKTOB pearnbHOM AEWCTBUTENBHOCTU

3adaya Ne2. Onpegenutb CyLECTBEHHbIE C TOYKM 3PEHUst yKasaHHbIX Lenen
MOZENMPOBaHNS CBOWCTBA OOBHEKTOB:

Ob6bekT Uenb CylecTBeHHbIE CBOMCTBA
MogenmpoBaHus MOZEenMpoBaHus obbekTa
Typuctnyeckun Paccuutatb
noxoAa nepeyeHb W  KONUYECTBO
HeobXoaUMbIX  MPOAYKTOB
nuTaHus

3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHMOPMaLMOHHAsE MoAEeNb MOXEeT
COOTBETCTBOBATb OOBEKTY MOAENMPOBAHUS COrNACHO Lenv MOAENMPOBaHuS:

Ob6bekT Lenb CylecTBeHHble MHdopmaumoHHas
MoOenMpoBaHus Mo4ennpoBaHus cBoVCTBa obbekTa mogaenb
Typuctnyeckui Paccuutatb
noxop nepeyeHb n

KONmM4yecTBo

HeobXxoanMbIX

NPOAYKTOB NUTaHUSA

3adaya Ne4. [laH o6bekT: MazasuH «[lodapku». Cchopmynupynte Luenb
MHGOPMaLIMOHHOIO MOAENMPOBaHMWS, COrfacHo Lenu onpegennte sug MHopmMaunoHHOM
MOZENM, BblAENMB CyLLEeCTBEHHbIE NPU3HAKW, NOCTPONTE MoAeNb 06BbEKTA COrNacHoO Lenu,
ncnonb3ysi MHpopmaumoHHble TexHonorun (MS Word, MS Excel, rpacduyeckme pegakropsl,
A3bIKWM NPOrpaMMMpPOBaHMSA U Tak ganee).

3adaya Ne5. MocTpouTtb rpaduk 3aBUCMMOCTM CKOPOCTU PaBHOMEPHOIO ABUXKEHUS
MOTOPHOW NOAKM OT MOLLHOCTN YCTaHOBIIEHHOIO MOTOpA.
YkasaHue. V13 LWKoNbHOro Kypca ou3nkm M3BECTHO, YTO MOLLHOCTb eCTb paboTa,

A

N==

coBepluaeMasi B eAUHULY BPEMEHU, TO eCTb
paBHasi BEKTOPHOMY MPOM3BEAEHMIO CUMbl HA NepeMeLLeHre, COBEPLLIAEMOE TOYKOM

npunoXxeHua cunbl, NN

S=v-t , TOraa MOLWHOCTb onpeaensieTcs Kak

KOCUHYC yrina mexny cuUnon n HanpasJiieHnemM CKOpOCTU paBeEH 0, To

A:FTP'S,rﬂe FTP

! . PaboTta, B CBOI oYepedb, — BEnMunHa,

— Ccuna TpeHua. ﬂpvl paBHOMEpPHOM OBMXEHUN

N=Frp vV Takkak ABVXeHNe paBHOMEPHOE,

N=Fpy-v




CpoenanTte nosicHaWmM pucyHok. OBo3HaubTe Cunbl, 4EACTBYIOLWNE Ha TENO.
3anuwwuTe |l 3akoH HbloTOHa B BEKTOPHOM BuAe, 3aTEM B NMPOEKLMUSIX.

_ 2 — — 6. . .
F,=A-v+B-v , A=n=6-7-p R,pagmyccequmnTena (nynu,
B:k:O'S'C'S'pcpe()bl, C _

Cuna TpeHus

lwapuka 1 T.4.), | - AMHaMuyeckas BA3KOCTb cpeapl,
6e3pasmepHbI kK03hPMUNEHT NOBOBOro CONPOTUBINEHNS, S _ nrowanb ceyeHus Tena.
BAPUAHT 4.

3adaua Ne1. OnpegenuTe,
1) Kakne n3 npeanoXeHHbIX Moaenen MHPOPMaLUMOHHbIE, a Kakne MatepuanbHble?

a) Ckenet 4YenoBeka, XpaHsLWwminca B kabmHeTe Gruonormu;

0) rnobyc;

B) cOOpPOYHbIN YepTex n3genus;

T) cUcTeEMa ypaBHEHUN;

) KapTuHa ¢ n3obpaxxeHneM nensaxa onpenerieHHon MeCTHOCTMW.

2) Kakve Wu3 npeasioKeHHbIX Mogenen OObEKTOB peanbHOW OEUCTBUTENBHOCTU
Ncnonb3yTcs Ans:

a) OnucaHus CTPYKTYpbl 06 HEKTA;
0) npeacTaBrneHnsi peanbHbiX 06 LEKTOB.

3adaya Ne2. Onpenenutb CyWECTBEHHbIE C TOYKM 3PEHUst yKasaHHbIX Lenen
MOAENUPOBAHNSA CBONCTBA OOBLEKTOB:

O6bekT Lenb CyLiecTBeHHbIE CBOMUCTBA
MOAENUPOBaHNS MOZEeNMPOBaHNA ob6bekTa
KonnekTtue knacca BbIACHUTb, KTO U3
yJyawmxcs Knacca B
Tekywem mecsue Oyget
npasgHoBaTb AeHb
pPOXAEHWS.

3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHGOpPMaLMOHHAs MoOeNb MOXEeT
COOTBETCTBOBATb OOBEKTY MOAENNPOBAHMS COrMNacHo Lenn MogennpoBaHus:

Ob6bekT Uenb CylecTBeHHbIe WHdopmaum
Mo4EenMpoBaHus MOZEenMpoBaHmMs cBolcTBa 00bekTa OHHas Moaenb
Konnektus BbissicHUTB,
Knacca KTO M3 yvawmxcs

Knacca B TeKyLleMm
mMecsLe oynet
npasgHoBaTb [A€eHb
POXOEHWS.

3adaya Ne4. [laH o6bekT: LLikona. Cchopmynupyiite Lenb MHGPOPMALMOHHOIO
MOAENUPOBAHNS, COMMacHO Lienn onpegenure Bug MHAOOPMaLMOHHOW MOLENN, BbiAenns
CyLLECTBEHHbIE MPU3HaKK, NOCTPOUTE MOAEeNb OOBbEKTa COrfacHO Lienn, UCNosnb3ays
nHpopmMaLmoHHble TexHonornm (MS Word, MS Excel, rpaduyeckne peaaktopsbl, S3bIku
nporpaMMMpoOBaHnsa U Tak ganee).

3adaya Ne5. Paketa maccorn M ctapTyeT ¢ 3emnun. Yepes kakoe BpeMsi JOCTUTHET
BbICOTbI H, ecnu exxecekyHOHO BbiGpacbiBaeT NPOAYKTOB CropaHMs Maccor m CO CKOPOCTbIO U?
TpaekToputo ABMKEHUSA pakeTbl M306pa3nTb rpadonyecku.

Yka3saHue:



CpoenanTte NOSICHAOLWMIA PUCYHOK, 0603HaUbTE BCE CUIbl, JENCTBYIOLLME Ha PaKeTy C
MOMEHTbI BbiXxo4a Ha opouTy.

3anuwwurte |l 3akoH HbloTOHa, 0603HaYbTE NPOEKUMM HA BbIGPAHHYO OCb.

[ns pelwennsa gaHHON 3agadn HeobXoaAMMO BOCMNONb30BaThLCsl 3aKOHOM BcemupHoro

o my-my
F=G———

TArOTEHUS r* o me G - rpaBUTaLMOHHas nocTosHHas, "™ — macca pakeTsl, "2 —
mMacca 3emnu, ' — paccTosHne Mexay Tenamum (Tak Kak Teno nocne Bbixoga Ha opouTy

=R +H (1) R

r
nogHMMaeTCHd Ha BbICOTE H OT NOBEPXHOCTU 3emnu ot Feam ,roe " ewu — pagnyc

3emnn).

v, =7.8xkm/c

CunTaTb B Ha4arnbHbIA MOMEHT BpeEMEHU — nepBada KoCMmn4yeckas

N H =R,, R,
CKOPOCTb (CKOpOCTb NP KOTOPOU BO3MOXEH BbIXO4 Ha Op6VITy), | e — paanyc
3emnu. OctanbHble HeO6XOD,I/IMbIe BXOOHble NapaMeTpPbl YKaXXnTte CaMOCTOATES1bHO.

F, =BV’ B=0.5-c-S-
Cwvina TpeHwst nNpu GOrbLUKNX CKOPOCTAX: 17 ;rae pc”e‘)"’, rne €

— 6e3pa3mepHbI KO3 PULUMEHT NTOBOBOro CONPOTMBIIEHUS (PaKETY CUMTATh LLEPOXOBATbIM
uunuHgpom € = 1,2 ), S nrnowaab cevyeHnsi Tena (B 4aHHOM Crlyyae nnoLlaab OCHOBaHMWS

o — . f— . H
LUMMMHApPA), NMOTHOCTb «KOCMUYECKO» Cpefbl onpe,u,enﬂeTcslp Py -exp(=p (t))

~ . =5 -1 — 3
f=5.6-10"m , Py =1225ke/ m” _ NIIOTHOCTL B6IM3K NOBEPXHOCTM 3eMin.

Mcnonb3ysa YncrneHHble MeToabl, HanguTe 3aBMCUMOCTM v(®), H (1) , nocTponTe rpadukm
v(1), H (1)

BAPUAHT 5.
3adaya Ne1. OnpepnenuTe,
1) KaKkne 13 NpeanoXeHHbIX Modenen MHPOPMaLUMOHHbIE, a Kakne MatepuanbHble?

a) MporHo3 YMcneHHoCT! HaceneHns 3emnu;

6) KOMMNbOTEPHAA MnporpaMmMa, CoCTaBJfieHHad Ha YpOKe MHd)OpMaTMKVI n
no3BoNidAoLLanA BbIBOOUTb TEKCT HA 3KpaH Aucnned B Bunae 6eryu_|,e|7| CTPOKMU;

B)  adwuwa;
I)  nnad Bbifnycka NpoayKuum;

) «BEeLLNin» COH.
2) Kakne wu3 npegnoXeHHblX MoAenen OOBLEKTOB peanbHOW OeNCTBUTESNIbHOCTU
ncnonb3yTea ans:

a) UMUTaLMN;
0)  nporHoaupoBaHus.

3adaya Ne2. OnpepenuTb CyLECTBEHHblE C TOYKM 3pEHUsI YKasaHHbIX —Lernew
MOJIeNMPOBaHNS CBOMCTBA OObEKTOB:

Ob6bekT Llenb CyLiecTBeHHble CBOWCTBaA
MoOenMpoBaHus MOZEenMpoBaHus obbekTa
MpasgHuk MpencrtaButb MakeT
nocnegHero 3BoHKa odhopmMmneHuns 3ana K
npasgaHoOBaHMIo
«[locnegHero 3BOHKa»

3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHGOPMaLMOHHAs MoAEeNb MOXEeT
COOTBETCTBOBATb OOBEKTY MOAENMPOBAHWS COrNAcHO Lenv MOAEeNMpOBaHuS:




Ob6bekT Lenb CyLlecTBEHHbI WHdbopmaumnoH
MOAENUPOBAHNS MOAENUPOBaHNSA e cBoWicTBa obbekTa | Hast Modenb
MpasgHuK MNpeacraButb
nocnegHero 3BoHKa MakeT odopmMmIieHus
3ana K
npasgHoOBaHMIO
«[MocneaHero
3BOHKa»

3adaya No4. [laH o6bekT: [pa3dHuU4YHbIt cmos. ChopmynupyinTe Lenb
NHPOPMAaLMOHHOIO MOAENNPOBAHNS, COrMacHo Lenu onpegenute Bua MHopMauoHHON
MoZenu, Bbl4eNMB CyLLEeCTBEHHbIE NPU3HAKM, NOCTPONTE MOAesNb 0ObEKTa COrnacHo Lenu,
ncnonb3ysi HpopmaumoHHble TexHonorum (MS Word, MS Excel, rpaduyeckne pegaktopesl,

A3bIKM MPOrpaMMMpoBaHmKs U Tak aanee).

3adaua Ne5. MNocTtponTe rpadmk 3aBUCUMOCTH Anf(n-Av) o ckopoctn ¥V ans

kucropoaa npu Temnepatype 1 . MameHute Temnepatypy. Kak MU3MEHUTLCS Npy STOM

pacnpeneneHune?
YkazaHue:

U3 Kypca q)VI3I/IKVI n3BeCTHO, YNCNO MOreKyn rasa Al’l’ MMEKLLNX CKOPOCTU B npeaenax

otV no V+AV, no Makceenny paBHo:
M?
M )% -
2-7-R-T

An=(

.R- 2
n-e PR 4.1 v Ay

, 401 MOJ1eKyn nMerLmnx CKOpOoCTb B 3TOM

MHTepBarne paBHa An/n  Oua saBucuT ot BERMUNHBI nHTepBana Av.

3necb, M — monspHasi macca;
R _ rasosas nocrtosHHas.

BAPUAHT 6.
3adaua Ne1. OnpegenuTe,

1) Kakne 13 NnpeanoXeHHbIX Mogenen MHPOPMaLMOHHbIE, a Kakne MatepuanbHble?

MaTepunanbHaa TOYKa;

r)

OT BpEMeHU;
1)

2)

mncnon b3y|'OTCFI ana:
a)
0)

MakeT 3aCTPOWNKKN XXNMOro panoHa;

cpefHue nokasaTenu cepun U3MepeHUi;
rpacpvk 3aBUCMMOCTM BbICOTbI, OPOLLEHHOrO NOA YoM K rOpU30HTY, Tena

3anuchb LWaxMaTHOW NapTun.
Kakne Wn3 MNpeasyIoKeHHbIX Mogenen OObeKTOB pearnbHOM OeWCTBUTENBHOCTU

oTobpaxkeHus QUHaMUKM npouecca;
npeacraBneHnss CTaTU4eCKUin N300pakKeHni.

3adaya Ne2. Onpenenutb CyLECTBEHHbIE C TOYKM 3PEHUst YyKasaHHbIX Lenen

MOZEenMpoBaHNs CBOMCTBA OObEKTOB:

O6bekT mogennpoBaHns

Llenb mogenupoBaHusi

obbekTa

CyLlecTBeHHble

cBolicTBa

MarasuH «Mup koHeT»

lMo3HakoMnTb noTpebutens
C aCCOPTMMEHTOM MarasvHa




3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHGOPMaLMOHHAs MoAeNb MOXEeT
COOTBETCTBOBATb OObEKTY MOAENMPOBAHNS COrNAacHO Lenv MOAeNMpoBaHus:

Ob6bekT Lenb CyLiecTBeHHble MHdopmaumoHHas
MogenMpoBaHus MOZEenMpoBaHus cBoncTBa obbekTa mMogernb
MarasuH «Mwup | MNosHakoOMUTb
KOHEeT» notpebutens c
accopTUMEHTOM
mMarasuHa

3adaya Neo4. [laH obbekT: CkeopeyHuk. ChopmynumpyiTe Lenb MHPOPMaLNOHHOTO
MOENMPOBaHUS, COrnacHo Lenun onpegenuTe Bua MHAOpMaLMoHHOM MOLENW, BblAenvB
CyLLIECTBEHHbIE NPU3HAKKN, NOCTPONTE MoeNb 06beKkTa CornacHo Lienu ncnosnb3ys
nHopMaLmoHHble TexHonorun (MS Word, MS Excel, rpadmyeckme pegaktopsbl, A3blku
nporpaMMMpoBaHns 1 Tak ganee).

3adaya No5. B MomeHT BpeMeHu [ = 0 ha knemmbl Lienu nogaeTcs HanpsKeHue,

—77 Pt — 1!
MEHSIIoLLIEECS! MO 3aKOHY U=U,-e U 100; p=lc

R=100 kxOm C =

, rae . MapameTpsbl Lenu:

L2 mr® [0 KaKoro noTeHuMana 3apsauTcs KoHaeHcaTop?

Yka3zaHue:
Ecnu 6bl koHOEHCaTOp 3apsiKancst OT UCTOYHUKA TOKa C MOCTOSIHHBbIM HanpsiXXeHnem
4 J—
U= UO, TO
I_dq_UO—U'CdU_UO—U‘
dt R ~  dt R
nony4Ynm

U=U-, (1-e"*)
B maHHoWM 3agave nopl:arou.lee HanpsbKeHNne MeHSeTCs MO 3aKOHY:
U'=U,-e”
Moatomy ans .Ll,aHHOFO cny4as nony4ymm
;_dqg _U'-U _Uy-e”-U_ dU

dt R R dr
U <UuwmuU'<0

Ecnn ,T0 L= 0. Toraa okoH4YaTenbHO MOXHO 3anucaTb:

1
au _ R—C-(UO e’ ~U) npuU,-e”" >U
dt 0 npuU, -e”" <U

Mcnonb3yto YncneHHble MeToabl, HananTe 3aBUCUMOCTb u@ . Pesynbtat otobpasute
rpagonyecku.

BAPUAHT 7.
3adaua Ne1. OnpegenuTe,
1) Kakne 13 NpeanoXeHHbIX Moaenen MHPOPMaUMOHHbIE, a Kakue MaTtepuanbHble?

a) Mogaenb CTPOEHWS MONeKyrbl MOAbI;

0)  MHCTPYKUMA NO NPUMEHEHWIO U3AENNS;

B)  bopMyna onpeaeneHus niowaan KsagpaTa;
r) KapTuHa C M306paxkeHeM nensaxa;

)  rpadmk dyHKUUU,

2) Kakne Wu3 npegnoXeHHblX MoAenen oOBLEKTOB peanbHOW OeNCTBUTESNIbHOCTU
MCNoNb3yTCA ANS:

a) nony4eHns HOBbIX 3HaHW 06 0ObEKTE;




0) 06bsAICHEHUS U3BECTHbIX (DAKTOPOB.

3adaya Ne2. Onpegenutb CyLWECTBEHHbIE C TOYKM 3PEHUst yKasaHHbIX Lenen
MOJENNPOBaHNS CBOWCTBA OOBHEKTOB:

CyLwlecTBeHHble cBoncTBa
O6bekT mogennpoBaHns Llenb mogenupoBaHusi
obbekTa
CKBOpEYHUK PaspaboTtatb uvepTex nOnsg
N3roTOBIEHNSI CKBOPEYHMKA

3adaya Ne3. lo 3agaHuio 2 onpeaenute, Kakas WMHOPMaLMOHHas MoAenb MOXET
COOTBETCTBOBATb OOBEKTY MOAENMPOBAHMS COrNACHO Lenv MOAEeNMpOBaHuUs:

Ob6bekT Lenb CyLiecTBeHHble WHpopmaumoHHas
MOAeNnupoBaHnNs MOAeNMpoBaHnA cBolcTBa oObekTa MoZenb
CKBOpEYHUK PaspaboTaTb yepTex

Ons M3roToBNeHus

CKBOPEYHMKA

3adaya No4. [laH obbekT: [Jemckas cbopHas uepywka. ChopmMynmpymTe Lernb
MHGOPMAaLIMOHHOIO MOAENMPOBaHMWS, COrfacHo Lenu onpegennte sng MHopmMaunoHHOM
MoZenu, BblAenvB CyLeCTBEHHbIE NPU3HaKW, NOCTPONTE MoAernb 06beKTa CornacHo uenu,
ncnonb3ysi MHpopmaumoHHble TexHonorun (MS Word, MS Excel, rpacdunyeckme pegakropbi,
A3bIKWM NPOrpaMMMpPOBaHMSA U Tak ganee).

3adaua Ne5. NocTpoliTe TpPaeKToOpPUo ABMKEHUS YacTULbl MAcco M ¢ 3apsiaoMm 9 B

none 3apsiga 9> B Bakyyme, HadanbHOe paccTosiHue Mexay HUMm L HavarnbHasi CKOpoCTb VO,
N HanpasneHa nog yrrom & k ocu coeguHsatoLLen 3apaabl. 3apsabl CHMTaTb OQHOMMEHHbIE.
YkasaHue:

_L 4,4,

N 4 2
[na pelwleHunsa 3agaym BOCNonb3ynTecb 3akoHOM KynoHa CII

-12
£, =8:85-10 (D/M, I _ paccTosiHMe ecTb (OYHKLMSA OT BPEMEHN (@)
Coenante NOAICHAOLLMIA PUCYHOK, YKaXXUTE BCE CUIbl, AENCTBYIOLLME HA 3apsPKEHHYIO
yacTuuy, 3anuwmnte anga Heé |l 3akoH HbloTOHa, NOCTPONTE NPOEKUMIO Ha BbIOPaHHYO OCb.
PeweHwne 3agayn ceegute K peLleHunto anddepeHumnansHOro ypaBsHeHus. Micnonbayto

YMCIEHHbIE METOAbI, HANANTE 3aBUCUMOCTb x(@) PesynbTaT oTo6pasuTe rpadouy4ecku.

BAPUAHT 8.
3adaua Ne1. OnpepgenuTe,
1) Kakue 13 npegnoXKeHHbIX Mogenen NHPOPMaLMOHHbIE, a Kakne maTepuanbHble?

a) ANropuT™M peLLeHNs KBapaTHOTO YPaBHEHNS;
0) CBOPOYHbBIN YepTeX U3OENUS;

B) pacnucaHne ypoKos;

r) MaKeT CKereTa YesioBeka;

) macca aToma BoAopoaa.
2) Kaknme un3 npeasiokeHHblX Moaenen o6beKkToB peanbHOW [eNCTBUTENbHOCTU
NCNOMNb3YTCS:

a) B KadyecTBe 3TarioHa;
0)  ansa peructpauuu.




3adaya Ne2. Onpenenutb CyLECTBEHHbIE C TOYKM 3PEHUst yKasaHHbIX Lenen
MOOENMPOBaHNS CBOMCTBA OOBbEKTOB:

CyuwiecTBeHHbIe cBOMCTBa

O6beKT MogenMpoBaHus Llenb mogenupoBaHus

obbekTa
KonnektnB knacca MNosHakomMuUTb  Opy3en U3
apyrom CTpaHsbl C
O HOKNACCHMKaMM

3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHGOPMaLMOHHAs MoOAENb MOXEeT
COOTBETCTBOBATb OOBEKTY MOAENMPOBAHWS COTNACHO Lenv MOAENMpOBaHuUs:

O6bekT Lenb CywiecTBeHHbIe MUHdpopmaLmoHHasn
MoAaenupoBaHuaA MoaenupoBaHus CBOMUCTBa o6bekTa Mopenb
Konnektus knacca | [losHakomMuTb

apysen u3 gpyromn

CTpaHbl c

OOHOKITACCHUKaMM

3adaya No4. [laH ob6bekT: YuebHnIl npoyecc 8 wikone. ChopMmynupynte Lenb
MHGOPMAaLIMOHHOIO MOAENMPOBaHMWS, COrfacHo Lenu onpegennte sng MHopmMaunoHHOM
MoZenu, BblAenvB CyLeCTBEHHbIE NPU3HaKW, NOCTPONTE MOAernb O6beKTa COrnacHo uenu,
ncnonb3ysi MHpopmaumoHHble TexHonorun (MS Word, MS Excel, rpacdunyeckme pegakropbl,
A3bIKM NPOrpaMMMpOBaHUA 1 Tak ganee).

3adaya Ne5. Koneco maccon m, pacnpeaeneHHon no oboay paanycom R, BpalyaeTcs

C YrnoBoii ckopocTbio @ Ha ocu C >KMAKOWM CMa3KoM 1 TOPMO3UTCS TOMBKO TPEHMeM, npw
BpaLLEHMMN Ha OCU C XKMUAKOM CMA3KOM MOMEHT TOPMOSSILLIMX CUIT 3aBUCUT OT CKOPOCTU

M, =—a-o-b-o -
T B ocu. KoahdmUMeHT NpuHATL pasHbiMu: @ = 2.8 107 H - m-c

4 §
b=9.1-10"H - m- ¢ Koneco ocTaHaBN1BaeTCs, KOrAa YrroBasi CKOPOCTb CTAHOBUTCS! PaBHOM

@1 HaitguTe Bpems 1 Konn4ecTBo 060poToB A0 ocTaHoBkM (P ). MocTpoiiTe rpaduk
3aBUCMMOCTM ANA YrNIOBOW CKOPOCTMU.

Yka3aHue:

BbINONHUTE NOACHAIOLLNA PUCYHOK.

Bocnonb3yntechb ypaBHEHNEM BpaLLaTENbHOrO ABMKEHUS

M=1%°_
dr

npu 3TOM
2
I=m-R

Mcnonb3yto YNCrEHHbIE METOAbI, HangMTe 3aBUCUMOCTb () PesynbTaT oTOOpasnte
rpadpuyecku.

—a-w—-b-w

BAPUAHT 9.
3adayva Ne1. Onpegenute,
1) Kakne 13 NpeanoXxeHHbIX Mogenen MHPOPMaUMOHHbIE, a Kakue MaTtepuanbHble?

a) Mogenb aBuxeHus nnaHeT COnHEYHON CUCTEMDI;
0) MaKeT XypHana;
B) OrnaBreHne KHUTY;

r) anropuT™M peLleHNst ypaBHEHS;



) npaeuno pasGopa crnosa no cocTasy.
2) KakMe U3 MNpeanoXeHHbIX Moaenen OOBLEKTOB peanbHOW OeACTBUTENbHOCTY
UCNonb3yTCsA ANS:

a) onucaHusa NoOBEAEHMUsI pearibHOro OGbEKTa;
0) NnpeAcTaBneHnNs CTPYKTypbl 0O6bekTa.

3adaya Ne2. Onpegenutb CyLWECTBEHHbIE C TOYKM 3PEHUst YyKasaHHbIX Lenen
MOOENMPOBaHNS CBOMCTBA OOBbEKTOB:

CyuwiecTBeHHbIe cBOMCTBa

O6BeKT MmoaenupoBaHus enb MmoaenupoBaHusA
A P 4 A P obbeKkTa

YuebHbIn npouecc B wkone | MNpeacraeutb nopsaokK
npoeeaeHns YPOKOB "
MECTO X NPOBEAEHUS

3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHAOPMaLMOHHAs MoAEeNb MOXEeT
COOTBETCTBOBATb OOBEKTY MOAENMPOBAHUS COTNACHO Lenv MOAENMPOBaHuS:

O6beKkT Uenb CylwiecTBeHHble UHdopmaumoHHas
MoAaenupoBaHuaA MoaenupoBaHus CBOWCTBa O6beKkTa | Mogenb

YuebHbin npouecc B | MNpencraButb
LKone nopsgoK NpoBefeHus
YPOKOB N MECTO UX
nposegeHns

3adaya No4. [laH ob6bekT: Ceemoghop. CchopmynupymTe Lenb NHHPOPMaLMOHHOrO
MOOENMPOBaHUSA, COrNacHoO Luenu onpeaenure Bua MHPOPMaLNOHHOW MOAenu, BbiaeNns
CyLLIeCTBEHHbIEe NPU3HaKN, NOCTPOMTE Moesib 06bekTa CornacHo Lenu, UCnosb3ys
nHpopmMaLmoHHble TexHonornm (MS Word, MS Excel, rpaduyeckne peaaktopsbl, S3blku
nporpaMMMpoBaHns U Tak ganee).

3adaya Ne5. C kakoit yrioBsoii ckopoctbio & BpalaeTtcs Koneco, ecrnu k ero o6oay no
KacaTenbHOW NpunoXxeHa NOCTOsiHHas cuna F 2 Koneco umeet maccy M | pacnpegeneHHon no
obony pagmycom R Mpu BpaLeHN Ha OCK C XKNOKOW CMA3KON MOMEHT TOPMO3SALLMX CUS

_ 3
M, =-a-0-b-w

3aBMCUT OT CKOPOCTH B ocn. KoadhdUUMEHT NPUHATL PaBHbLIMU:

-2 -4
a=28-10"H -m-c b=9.1-10"H-Mm-c Koneco octaHaBNMBAETCS, KOrAa yrmnoBasi CKOPOCTb
cTaHoBUTCst paBHoii 1. MocTpoiiTe rpadvk 3aBUCMMOCTM ANS YTIOBOIA CKOPOCTMU.

Yka3aHue:
MosicHALWMI PUCYHOK

o
HaI'IVlLLIVITe ypaBHeHlAe T OBUXeHUsA
{ %\)
dw
M=I—=F-R—-a-wo—-b-& =0
dt , rae M = F R — MOMEHT |'|p|/|]'|0)KeHHO|7| Chnbl

npu 3TOM




I=m-R*

VlCI'IOJ'IbSyI'O YMCNEHHbIE METOAbl, HAaNANTE 3aBUCUMOCTb (1) . Pe3yanaT 0To6pa3|/|Te

rpadomyecku.

BAPUAHT 10.
3adaua Ne1. OnpegenuTe,
1) Kakne 13 NpeanoXeHHbIX Modenen MHPOPMaLUMOHHbIE, a Kakne MatepuanbHble?

a)
0)
B)
r)
1)

3apsg anekTpoHa;
OrnaBrneHne KHUru;
aduwa;

yCKopeHue cBo6oAHOro nageHust B6mMan noBepxHoCcTy 3emnu;

rpadouk oyHKUMN.

2) Kakue w3 npennioKeHHbIX Mogernen oObekToB peanbHOW AeNCTBUTENbHOCTU

NCNonb3yrTCA AnA:

a)
0)

perucrpauuu;

MCMNoNb30BaHNA B Ka4eCTBe 3TalrioHa.

3adaya Ne2. OnpepenuTb CyLWEeCTBEHHble C TOYKM 3pPEHUsI YyKasaHHbIX —Lenew
MOJeNnMPOBaHNs CBOMCTBA OObEKTOB:

O6beKT MogenMpoBaHuA

Llenb mogenupoBaHus

CywiecTBeHHbIe
obbeKkTa

cBoMcTBa

CapoBblIn y4acTok

OOBbACHUTL

aobpatbca OO ydacTka u3
onwxaniuero ropoga

APY3bsIM,  Kak

3adaya Ne3. o 3agaHut0 2 onpegenute, kakas WHAOPMaLMOHHAs MoAENb MOXEeT
COOTBETCTBOBATb OOBLEKTY MOAENMPOBAHNS COTNACHO Lenv MOAEeNMpPOBaHuS:

ObbekT
MoaenupoBaHusi

Uenb
MoaenupoBaHus

CywecTBeHHbIe
cBOMCTBa ObbeKTa

MHdopmaumnoHHan
Mogenb

CapoBblIn y4acTok

OOBbACHUTL
ApYy3bsaM, Kak
nobpatbes Jo
y4yacTka "3
onwxanwero
ropoga

3adaya Ne4. [laH o6bekT: Typucmuyveckuli noxod. ChopMynmpymnTe Lenb
MHOPMAaLMOHHOrO MOAENNPOBAHNS, COrMacHo Lienu onpeaenute Buag MHpopMaLmoHHON
MOZEnNw, BblAENUB CYLLECTBEHHbIE MPU3HAKW, NOCTPONTE MOAENb 0ObEKTa COrNacHoO Lenu,
ncnonb3ysi HpopmaumoHHble TexHonorun (MS Word, MS Excel, rpacdunyeckme pegakropsl,
A3bIKW NPOrpaMMMpPOBaHMSA U Tak ganee).

,a,V .
3adaya Ne5. 3apaBasi B pa3nunyHbIX 3HAYEHUS NS BENUYNH p 0x | nccnegynte

BOMPOC O ABWKeHUM Tena B6nn3n JlyHbl. ATMocepa TOPMO3UT NONET CUIION, paBHOM F=A-v

4 1 .
, ANs POCTOThI cunTaTh, 4to A He 3aBucuT oT BbicoTsl (B3siTe A =107"¢"). MocTpoiite
TpaekTopusa nocagku. Paguyc n maccy B3aTb U3 Tabnuupl B MNpunoxeHuu 1.

YkaszaHue:

MosicHALWMIA PUCYHOK




3anuwmnte HeobxoauMble hopmyrbI
v=v+Vv;
y

r’=(@-x)"+(p-y’.
no Il 3akoHy HbtoToHa:
ma=F, +F,

Pacnuwute a1 cunbl B npoekummn Ha ocn OX n OY:

m-M
Fmﬂe = G 2 ’
7
a—xX
mae X T mae 4

1%
Fmp X: Fmp _X’
1%
v
FmpY: Fmp _y'
1%

Mcnonb3ys YncneHHble MeTobl, pacnuimnte dopmyrbl ANsi NPOEKLUIA CKOPOCTEN.

19.4. MeToanyeckue matepuansl, onpegensiowme npoueaypbl oLleHUMBaHUA
3HaHWW, YMEHUW, HAaBbIKOB U (UNK) onbiTa AEeATEeNIbHOCTU, XapaKTe puU3yrLwmx
3Tanbl POPMUPOBAHUA KOMMNETEHLUN

OueHka 3HaHW, YMEHWA W HAaBbIKOB, XapakTepusywwas 3Tanbl POPMUPOBaHUS
KOMMETEHUMA B paMKax U3ydeHust OUCLMNIMHbI OCYLLECTBNAETCA B XO4€ TEKyLlen u
NPOMEXYTOYHOM aTTecTauumn.

TeKkylWwmnn KOHTPOMb YCneBaemMoCTU MNpOBOAUTCHA B cOOTBeTCTBUM C [lonoxeHnem o
Tekywen artrectauum oby4varowmxca no nporpaMmmam  Bbiclwero obpasoBaHus
BopoHexXcKkoro rocygapCTBEHHOrO yHMBepcuTeTa. Tekylwuin KOHTPOSNb YCneBaemMoCTu
npoBoauTca B opmax: (hpOoHMasibHbIX 0rpocos, siabopamopHbIX U KOHMPOJSIbHbIX
pabom, mecmuposgaHusi. Kputepun oueHnBaHusA npuBeaeHb! Bbille.

lMpomexyToyHass aTTectauMss npoBOAUTCA B COOTBETCTBUM C [lonoxeHunem o
NPOMEXYTOYHOW aTTecTauum oby4varLmnxcsa no nporpaMmmam Bbicliero obpasoBaHus.
KOHTPONbHO-U3MepuTenbHble MaTepuarnbl NPOMEXYTOYHON aTTecTaumy BKIYaKT B
ceba TeopeTmyeckme BOMPOCHI, NO3BOSIAKOLME OLEHUTb YPOBEHb NOMYYEHHbIX 3HaHUI K
npakTuyecKkoe 3adaHue, NO3BOSSOLWEE OUEHUTb CTeNeHb CHOPMUPOBAHHOCTU YMEHUI
N HaBbIKOB.

Mpn oueHuBaHWM UCMONb3YKTCHA KONMUYECTBEHHbIE LUKanbl oueHoK. Kputepum
OLleHMBaHWNA NpUBELEHbI BbiLLE.



