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PABOYASA MPOrPAMMA YYEBEHON OAUCLUMNNUHDI
B51.B.19 KomnbloTepHOe MmogenupoBaHue

1. lndp n HanmeHoBaHUe HanpaBneHUs NOAroTOBKMU:

44.03.05 MNMeparornyeckoe obpasoBaHue (C AByMS NPOPUNISMU NOLTOTOBKN)

2. Mpocdunnu noaroToBKM:

MaTtemaTtuka. hdopmaTmka n nHdopMaunoHHbIE TEXHOOrMN B 0Opa3oBaHuUn
3. Keanudmkaumsa BbinyckHuKa: 6akanasp
4. dopma o6y4eHms: oYHas, 3a04Has

5. Kacheapa, oTBevarowas 3a peanusaumio QUCLMUMNIIUHBI: €CTECTBEHHOHAYYHbIX U

obweobpasoBaTefibHbIX AUCUMMINH
6. CoctaButenb nporpammbli: H.I". XKupeHko, kaHangaT 6Monorn4ecknx Hayk, JOLUEHT

7. PekomeHaoBaHa: Hay4yHO-mMeToau4ecknm cosetom dunmana (npotokon Ne 1 ot
31.08.2018r.)
8. CemecTpbl: 9,10 (0d0), 9 (3ch0)



9. Uenu n 3apgaum y4ye6HON ANCLUUNIUNHBI

Llenblo y4yeOHOW AUCLUUNINHBLI ABNAETCS pacluMpeHne npeacTaBneHns CTygeHTOB O
MOLENNPOBaHMMN Kak O MeTOAEe HayyHOro no3HaHus, MO3HaKOMUTb CO cnocobamm
NOCTPOEHNsT MOAENEN C UCMONb30BAaHNEM KOMMbIOTEPA; AEMOHCTPALNSA BO3MOXHOCTEN
MCNOMb30BaHMA KOMMbIOTEPHbBIX MOoAernen n3 pasnuyHbix obnacten Haykm B Byayuien
npodeccnoHanbHom (Negarormyeckon) AeaTenbHOCTMU.

3agayum yueb6HOM AUCLUNIINHDI:

—3HaKOMCTBO C OOWMMM NpUHUMNAMK, MeToaaMuM U npouedypamMu KOMMbOTEPHOro
MOOENUPOBAHUS;

—3HaKOMCTBO C Pa3nu4YHbIMU BUAAMU MHPOPMALIMOHHBIX MOAENEN N BO3MOXHOCTBIO UX
peanusauumn ¢ NOMOLLbI0 KOMMBbIOTEPHbIX CPEACTB;

—hopmmnpoBaHMe HaBbIKOB U YMEHWUIA CTPOUTb MOLENW N NCCeaoBaTh C MOMOLLbIO 3TUX
mMogenen napameTpbl MOAENMPYEMOro 06beKTa;

—Cco34aHue YCNOBMIN OCBOEHMSA OCHOBHbIX TEOPETUYECKMX M NMPAKTUYECKMX MPUHLUMOB,
METOOOB M Mpoueayp MOAENUPOBAHUST TEXHONOMMYECKUX MNPOLECCOB, OCHOBHbIX
3aKOHOB (OU3NKK, SKOHOMMKKM, Buonornm, Teopum maccoBoro obcnyxmBaHusi, Teopum
onTUMM3aLmu.

10. MecTO y4yeb6HOM ANCLUUNIUHBLI B CTPYKTYpe obpa3oBaTesibHOWN NporpamMmbl

Oucumnnuua «KomnbtoTepHoe MogenupoBaHme» BxoauT B 6nok b1 «ducumnnuHbl
(mogynu)» un gaBnsetca  oba3aTenbHOM  AUCUMNAMHOM  BapuvaTtMBHOW  4acTu
obpasoBaTenbHON NporpaMmmbl.

KomMmnbloTepHOe MoAenupoBaHWE COCTaBMsieT HEOTbEMSIEMYK 4YacCTb COBPEMEHHOW
dyHAaMEHTaNbHOM N NPUKNAgHON Hayku, NPUYEM MO BaXKHOCTM OHO NpubnmxkaeTcs K
TPaaMUMOHHBIM 3KCNEPUMEHTanbHbIM U TeopeTudyeckum metogam. MoaenupoBaHue
PU3NYECKNX NPOLLECCOB N OBBLEKTOB MPOEKTUPOBAHUSA, AMHAMWUKUA IKOJOrMYECKUX U
9KOHOMMYECKMX CUCTEM B HACTOsILee BpeMs B 3HAYUTENbHOW Mepe onpegensiet
ypOBeHb pasBuTua obuwectBa. 3HaHME OCHOB KOMMbIOTEPHOrO MOAENMPOBaHMUSA
ABNAETCHA BaXHOW coCTaBnsLLen obLen MHHPopMaLMOHHON KyIbTypbl BblMYCKHUKA.
[Ana nayyeHns gmcumnnuHbl Tpebyetca ocBoeHne KypcoB «MaTtemaTukay, «Obwasa n
aKCnepuMeHTanbHaa guanka» «MaTemaTudeckas norvka u Teopust anropuTMOBY,
«YuncneHHble meToabl U UccrnegoBaHue onepaunny. OcBoeHue kypca «KomnbioTepHoe
MoZenMpoBaHue» HeobxogMMo ANt OCBOEHUSA AncLMNIMHbl « OCHOBbLI MCKYCCTBEHHOIO
NHTENNeKTa.

Ycnosusa peanusaumm gucumnnuHbl gns nvy ¢ OB3 onpegensatcs 0CobeHHOCTAMMU
BOCMPUATUS Y4eOHON MHOPMaLMM 3TUMMU NMLAMU U C Y4ETOM UX MHAMBUAYANbHbIX
Ncuxouan4ecknx oCobeHHOCTEN.

11. NMnaHupyemble pe3ynbTaTbl 00y4eHUA No gucuunnuHe/Mmoaynto (3HaHuS,
YMeHuUsl, HaBbIKK), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yribTaTaMn OCBOEHUA
obpasoBaTenbHOWN NporpaMmmbl (KOMNETEHUUSAMU BbINYCKHUKOB)

KomneTteHuus

MnaHupyemble pe3ynbTaTbl 00y4YeHus
Kopn, HasBaHue Py pesy. y

3HaeT:
— TeOpEeTUKO-MeTon0J10r'M4eCcKyto OCHOBY, CYLLIHOCTb U

OCHOBHbIE XapaKTepPUCTUKN COBPEMEHHbIX METOA0B U
CNOCOGHOCTL UCMOIb30BaTh TEXHOMOTUIN OBYYEHMST;

MK-2 | COBPEMEHHLIE METOABI U — MeTOAMKY NPOBeAeHUs YPOKOB U BHEYPOUHbIX 3aHSATUIA C
TeXHOMOrnM 0by4eHNs U UCMONMb30BaHNEM COBPEMEHHbIX 0B6pasoBaTerbHbIX
AnarHoCTvkn TEeXHOMorum, B Tom yucne, UKT;

— MeTOAOMOrMyeckne n TeopeTnyeckme OCHOBbI KOHTPOMS
pes3ynbTaTtoB 06yyeHus;
— CBefeHus 0 NporpamMmmHbIX CPeACTBax, Cnyxawmx ans




OpraHn3aumm KOHTpOIA pe3ynbTaTtoB o6yqu|/|ﬂ N ANarHoCTUKK;

yMmeerT:
— paspabaTtbiBaTb TEXHOMNOIMYECKME KapTbl y4eOHON TEMbI
(Moaynsi), ypoka 1 BHEYpPOUHbIX 3aHATUM pasfnnyHbIX BUAOB C
MCMNOMb30BaHNEM COBPEMEHHbIX 0Opa3oBaTenbHbIX
TexHonorun, B Tom vucne, NKT;

— 1Ccnonb30oBaTh NPy NPOEKTUPOBaHUN y4ebHON OeATeNnbHOCTH
obyuaroLmxcs oCHOBHbIE METOAbI, CNOCOBbI 1 cpeacTea
nony4yeHnsi, xpaHeHus, nepepaboTku nHcopmaLlmy;

Bnageer:
— HaBbIKaMWN KOMMJIEKCHOMO MCMOMb30BaHNS COBPEMEHHbIX
METOAOB U TEXHOMNOrMN 0by4eHuns;

— CNOCOBHOCTLIO K BOCNPUATUIO, aHann3y, 0606LweHno
WHpopmMaLMm, NOCTaHOBKE Lienu 1 Belbopy nyTen eé
JOCTUXEHWS;

MK-7

CNocobHOCTb
opraHu3oBbIBaTb
COTPYOHNYECTBO
obyuvatoLmxcs,
noaaepkuBaTb MX
aKTUBHOCTb, UHULIMATUBHOCTb
M CaMOCTOATENbHOCTD,
pa3BuBaTb TBOPYECKUE
cnocobHoCcTn

3HaerT:
— cnocobbl opraHM3auumM coTpyaHuyecTBa oby4varowmxcs, ¢
uenbto hopMUPOBaHNS MHULMATUBHOCTU, CaMOCTOSITENBHOCTM,
BbIpabOTKM aKTUBHOWM XM3HEHHOWM NO3ULIMK OBYy4YatoLLmMXCsa U
pasBUTUS UX TBOPYECKMX CNOCOBHOCTEN;

— obwernornyeckme MeToAbl HAy4YHOro NO3HaHus,

— Hay4Hble MeTOodbl SMMNNPUYECKOIro 1 TeoOpeTN4eCKoro ypoBHs
ncecnenoBaHms (ModenuposaHusi pasuydHbIX MPoUeccos npu
romMouwju rnpoepamMmHbix cpedcme, MPUMeHeHUs MemMOoOUKU
uHmMepnpemauyuu pe3ynbmamos Mooesupo8aHUsi NPoyeccos
unu sieneHul omoernbHoU cgepbi dessimernbHoCMU);

yMmeerT:
— OpraHu3oBaTb Hay4HYH U y4yebHO-MccnenoBaTenbCKyo
OeaTenbHOCTb C UCMONb30BaHNEM UCCeaoBaTeNbCKNX
TEXHOMNOrMM U MeToa0B (8bI6Upamb onmumMaribHbIt 8apuaHm
modesiu Orisl pelleHUs1 KOHKpemHoU 3adaqu; Ucrosib308amb
pe3syribmamel MOOeuUpo8aHuUsi Orisl PeLeHUsT KOHKpemHou 3adayu);

Bnageert:
— HaBblkaMu opraHu3auu UHAMBUOYanbHOW N COBMECTHOW
nccnenoBaTenbCkon AeATenbHOCTM 0byyaLWwmxes ¢
MCMNONb30BaHMEM COBPEMEHHbIX UCCeaoBaTeNbCKNX
TEXHOMNOrMM N MeTOA0B

12. O6bemM AMcuMNnHbI B 3a4eTHbIX eanHuuax/yacax 6/216.

CDopma npome)KyTquoﬁ aTTecTauumn 3K3amMeH.




13. Buabl yue6HoOM paboTbl
OuyHasa dopma oby4yeHus

Bug yuebHow paboTbl

TpyooeMKocTb (4achl)

Bcero Mo cemecTtpam
9 10
KoHTakTHas paboTa, B TOM yucne: 86 48 38
nekuumn 36 24 12
npakTUyecKkne 3aHATUs 0 0 0
nabopaTopHble paboTbl 50 24 26
camocTosiTenbHasa paborta 94 60 34
dopma NpomMexyTo4HOM aTTecTaLmm 36 - 36
(3x3ameH — 36 yac.)
WToro: 216 108 108
3ao4yHas cpopma oby4veHus
Bupg yyebHor paboTbl TpynoeMKocTb (4achl)
Bcero Mo cemecTpam
9
KoHTakTHas paboTa, B TOM 4YuCrE: 16 16
nekuumn 6 6
npakTuyeckme 3aHATus 0 0
nabopaTtopHbie paboThbl 10 10
camocTosTenbHasa paborta 191 191
dopMa NpoMEXYTOYHOM aTTecTaumm 9 9
(3x3ameH — 9 yac.)
UToro: 216 216




13.1. CopepxaHme ANCUMNIIUHbI

Ne
n/n

HanmeHoBaHWe pasgena
ONCUMMNITNHbI

CopeprxaHve pasgena aucuUmninHbI

1. lekuun

1.1

MOD,EJ'IVIpOBaHVIe KakK MeTo
NOo3HaHWA

Llenu n 3agaun mogenupoBanus. MNoHsTe «Moaernby.
HatypHble n abctpakTHble Mogenu. MogenupoeaHue B
€CTECTBEHHbIX U TEXHUYECKUX Haykax. ABCTpaKTHble MOAEeN u
nx knaccudukaums. KomnblotepHasi Mogernb.

1.2

WHpopmaLmoHHble mogenm

BepbanbHble mogenu. HdopmaumoHHblie mogenn. O6bekTbl 1
nx cBsi3n. OCHOBHbIE CTPYKTYPbl B UHOPMALMOHHOM
mMoaenvposaHuun. Npumepbl MHHPOPMALIMOHHBIX MogenNen.

1.3

MaTtemaTtndeckue mogenm

MoHATne «maTemaTnyeckas Moaenby. PasnuyHble nogxoab! K
Knaccudukaummn MatemaTuieckux Mogenen. XapakrepucTukm
MOZENMPYEMOroO ABMNEHUS. YpaBHEHNS MaTEMaTUYECKON MOdENN.
BHeLHWe 1 BHYTPEHHWE XapakTepUCT1KM MaTemMaTny4eckomn
Mogenu. 3amMkHyTble MaTeMaTUYeCcKMe Mogenu.

1.4

anIMepr MaTemMaTn4eckmnx
Mozenen B Xxummu, brmonoruum,
9KOJ10Ir’nMn, 3KOHOMUKE

PasHoBugHOCTM MaTeMaTtmyecknx mogenen. [eckpuntueHble
(onucaTtenbHble), ONTMMM3ALNOHHbBIE, MHOTOKpUTEPUAarbHbIE
UrpoBble, UMUTALNOHHBLIE MOAENN.

"eomeTpunyeckoe MogenupoBaHme U KOMNbIOTepHasi rpaduka.
Mogenu ¢ cocpeaoTO4EHHbIMU U pacnpeneneHHbIMN
napametpamu. CUCTEMHbI NOAXOA B HAyYHbIX UCCIef0oBaHUSIX.

1.5

TexHonorus maTemMaTnyeckoro
MOLENVPOBaHNS 1 ee aTansbl

CoctaBneHune mogenu. lNpoBepka 3aMKHYTOCTM MOLESN.
NoeHTndukauma mogenu. Cuctemsl nIsMepeHus un
Habn4aeMoCTb MOAENN OTHOCUTENBHO CUCTEMbI U3MEPEHNS.
PaspaboTka npoueaypbl BbIYUCIEHUS BHYTPEHHNX
XapakTepUCTUK Mogenu. YncneHHbin akcnepmmeHT. Ero
B3aVMMOCBSI3M C HATYPHbIM SKCMEPUMEHTOM U TEOPUEN.
[ocToBepHOCTb YMCNEHHON Moaenu. AHanu3 u UHTepnpeTaums
Mogenu.

1.6

MmuTaymoHHoe
MoaenMpoBaHune

UmutaumoHHsle mogenu n cuctembl. O6nacTb 1 ycrosusi
npUMeHeHNA. 3Tanbl NOCTPOEHNS UMUTALMOHHON MOAENN.
KpuTepum oueHkn agekBaTtHoCcTU mogenu. OTnmynTenbHble
NPU3HaKn METOA0B MaTEMATUYECKOrO N UMUTALMOHHOIO
MOAENNPOBaHMS.

Mopenu guHamu4eckmx cucteM. IHCTpyMeHTarnbHble
nporpaMmMmHble cpeacTBa ANg MO4eNnnMpoBaHUA AUHAMUYECKNX
cuctem. Mogenb nonynauuu.

1.7

MogenuposaHue
OEeTEePMUHNPOBAHHbLIX CUCTEM

KomnbloTepHoe MoaenvpoBaHue U BblYUCTIUTENbHbIN
3KCrnepuMeHT. YucneHHbIn akcnepumeHT. Ero B3anmocsnsn ¢
HaTYypPHbLIM 3KCNEPUMEHTOM N Teopuen. [JoCTOBEPHOCTL
YMCIEHHOW Modenu. AHanu3 u HTepnpeTauns Mogenu.
lMepexoa AeTepMUHUPOBAHHBIX CUCTEM K XaOTUYECKOMY
nosegeHuio. Mogenu guHammyeckux cuctem. NpumeHeHune
MEeTOLO0B YUCIIEHHOIO UHTErpMpoBaHus 1 auddepeHumpoBaHms
Ans MOAEenUPOoBaHUA AUHAMUYECKUX NPOLIECCOB.
OvHamuyeckne cuctemsl (B pusmke, Guonorum, akonoruu,
XUMUW, SKOHOMUKE).

Mogenu nonynsaumu.

1.8

MogenunpoBaHue cryv4amHbIx
npoLieccos

MmutaumnoHHoe moennpoBaHne CToXxacTU4eCKMUX NpoLLecCoB.
Crartuctnyeckoe mogenupoBaHme. MeTog cTaTUCTUYECKMX
ucnbitaHmi (Metog MoHTe — Kapno). MogenvpoBaHne
cToxacTuyeckmx cuctem. MogenupoBaHue
nocreoBaTeNbHOCTEN HE3ABMCUMbIX U 3aBUCUMMbIX CITyHanHbIX
ucnbitTaHni. OBLWMN anropuTmMm MOLENMPOBAHNS ANCKPETHOWN
Cny4yamHOW BENUYMHbI.

Mopenu cuctem maccoBoro obcnyxmnsanus. Nepexon
OETEPMUHUPOBAHHBIX CUCTEM K XaOoTUYECKOMY NOBEAEHNIO.




1.9

Y4yebHble KOMMNbIOTEPHbIE
mMozenu

MporpaMmMHble cpefcTBa Anst MOAENUPOBaHWS NPpegMETHO-
KOMMYHUKaTUBHbIX cpeA (npeameTHom obnacTtu). Cneundumka
MCMONb30BaHMWS KOMMbIOTEPHOIO MOAENNPOBAHUS B
negarorm4yeckmx NporpamMmHbIX CpeacTBax.

3. TabopaTopHble paboThbl

3.1

WHpopmaLmoHHble mogenm

BepbanbHble mogenu. HgopmaumoHHblie mogenn. O6bekTbl 1
nx cBsi3n. OCHOBHbIE CTPYKTYPbl B UHOPMALMOHHOM
mMoaenvposaHuun. Npumepsl MHHPOPMALIMOHHBIX Mogenen.

3.2

MaTtemaTtnyeckue mogenm

MoHATne «maTemaTnyeckas Moaenby. PasnuyHble nogxoab! K
Knaccudukaummn MaTemaTuieckux Mogenen. XapakrepucTukm
MOJENMpPyemMoro ABneHuns. YpaBHeHNs MaTeMaTu4eckon Mogenu.
BHeLLHVEe 1 BHYTPEHHME XapaKTEPUCTMKMN MaTeMaTU4ECKON
MoZenn. 3aMkHyTble MaTeMaTuyeckme Mogenu.

3.3

MaTtemaTtnyeckne mogenu B
Xrumun, Gronornm, aKonoruu,
9KOHOMUKE

PasHoBuagHOCTU MaTeMaTu4ecknx mogenen. [leckpunTuBHble
(onucatenbHble), ONTUMN3aLMOHHbIE, MHOTOKPUTEPUANbHbIE
UrpoBble, UMUTALNOHHBLIE MOAENN.

"eomeTpuryeckoe MogenupoBaHme U KOMNbOTepHasi rpaduka.
Mogenu ¢ cocpeaoTO4EHHbIMU U pacnpeneneHHbIMK
napametpamu. CUCTEMHbIN NOAXOA B HAyYHbIX MUCCIef0oBaHUSIX.

3.4

TexHonorns MmaTemMaTuyeckoro
MOLENMPOBaHNS 1 ee aTansbl

CocTtaBneHune mogenu. lNpoBepka 3aMKHYTOCTM MOLEN.
NoeHTndukauma mogenu. Cuctemsl nsMepeHus un
Habn4aeMoCTb MOAENW OTHOCUTENBHO CUCTEMbI U3MEPEHNSI.
PaspaboTka npoueaypbl BbIYUCIEHUS BHYTPEHHNX
XapakTepUCTUK Mogenu. YncneHHbin akcnepmmeHT. Ero
B3aVMOCBSI3M C HAaTYPHbIM 3KCMEPUMEHTOM U TEOPUEN.
[ocToBepHOCTb YMCNEHHON Mogenn. AHanM3 n UHTepnpeTauus
Mogenu.

3.5

MmuTaymoHHoe
MoaenMpoBaHune

MmntaumoHHsle mogenu n cuctembl. O6nacTb 1 ycrosusi
NpPUMeHeHNs1. ATanbl NOCTPOEHUSI UMUTALMOHHOW MOdEeNM.
KpuTepum oueHkn agekBaTtHoCcTU mogenu. OTnmynTenbHble
NPU3HaKkn METOA0B MaTEMATUYECKOrO N UMUTALMOHHOIO
MOAENNPOBaHMS.

Mogenu guHamu4eckmx cuctemM. IHCTpyMeHTarnbHble
nporpaMmHble CPeAcTBa Ans MOAENUPOBaHUSA AUHAMUYECKMX
cuctem. Mogenb nonynauuu.

3.6

MopgenuposaHue
OEeTepMUHUPOBAHHBIX CUCTEM

KomnbloTepHoe moaenvpoBaHue U BblYUCTIUTENbHbIN
3KCrnepuMeHT. YucneHHbIn akcnepumeHT. Ero B3anmocsnsn ¢
HaTypHbLIM 3KCNEPUMEHTOM N Teopuei. [JoCTOBEPHOCTL
YMCrieHHOW moaenu. AHanus u nHTepnpeTauns Mogenu.
lMepexon AeTepMUHUPOBAHHBLIX CUCTEM K XaoTUYECKOMY
nosegeHuio. Mogenu guHammyeckux cuctem. NpumeHeHune
METOL0B YUCITEHHOIO UHTErpupoBaHus 1 auddepeHunpoBaHms
ANns MOAENUPOBaHUA AUHAaMUYECKMX NPOLIECCOB.
OvHamuyeckne cuctemsl (B husmke, Guonorum, akonormu,
XUMUW, SKOHOMUKE).

Mogenu nonynsaumu.

3.7

MogenunpoBaHue cry4amHbIx
npoLieccos

MmuntaumnoHHoe moennpoBaHne CToxacTU4EeCKUX NpoLLecCoB.
Crartuctnyeckoe mogenupoBaHme. MeTog cTaTUCTUYECKMX
ucnbiTaHmi (Metog MoHTe — Kapno). MogenvpoBaHue
cToxacTnyecknx cucteM. MogenvposaHue
nocnegoBaTefibHOCTEN HE3AaBUCUMbIX Y 3aBUCUMbIX Cry4YanHbIX
ucnbiTaHi. OBLWMN anropuTmMm MOLENMPOBAHNS ANCKPETHOWN
Cny4yavHOn BENUYMHbI.

Mogenu cuctem maccoBoro oocnyxmsanus. MNMepexon
OEeTEPMUHUPOBAHHbBIX CUCTEM K XaoTUY4ECKOMY NOBEAEHNIO.

3.8

YyebHble KOMMNbOTEPHbIE
moaenum

MporpamMHble cpeacTBa Anst MOAENUPOBaHUS NPeaMeTHO-
KOMMYHWKaTUBHBIX cpef (npeameTHon obnactu). Cneundumka
MCNONb30BaHMS KOMMbLIOTEPHOIO MOAENMPOBaHMUS B
negarorm4yeckmx NporpaMmmMHbIX CpeacTBax.




13.2. Tembl (pa3genbl) AUCUMNIIUHBI U BUObI 3aHATUN

OuyHasa gopma oby4eHus

Ne n/n

HanmeHoBaHne TemMsbl
(pasgena) gucumnmmvHbl

Bugbl 3aHATWIA (4acoB)

Jlekuumn

MNpakTnyeckme
3aHATUSA

JlabopaTtop-
Hble paboTbl

CamocTodartene-
Hasa paboTa

Bcero

9 cemecTp

BBenenue

0

0

12

14

MOD,EJ'IVIpOBaHVIe KakK
MeTo No3HaHUA

0

4

12

18

WHpopmaLmoHHbIe
Mogenmu

0

12

24

MaTtemaTtunyeckme
mogenu. MNpumepsbl
MaTemaTU4ecKmnx
Mozenen B XMmMuu,
Ovonorun, aKonorun,
3KOHOMUKe. TexHonorus
MaTeMaTU4ecKkoro
MOLENMPOBaHNS 1 ee
aTanbl

12

28

MmutaymoHHoe
Mop,enmpoaaHme

0

12

24

UTtoro B 9 cemecTpe:

24

0

24

60

108

10 cemecTp

MogenunpoBaHue
OeTePMUHNPOBAHHbIX
cUCTeM.

10

22

MogenunpoBaHue
cny4vanHbIX
npoLieccos

10

12

26

YuebHble
KOMMbIOTEPHbIE
Moaenu

12

24

Ok3ameH

36

Wtoro B 10 cemecTpe:

12

26

34

108

NToro:

3aoyHas oopma oby4eHus

36

50

94

216

Ne n/n

HanmeHoBaHue TemMbl
(pasgena) gucumnnuvHbl

Bugpl 3aHaTUR (4acos)

Jlekunun

[NpakTnyeckme
3aHATUSA

JTabopaTtop-
Hble paboTbl

CamocTtosATenb-
Hasa paboTa

Bcero

9 cemecTp

BeegeHue

0,5

0

2

2,5

MOD,GJ'IVIpOBaHVIe Kak
MeTo No3HaHUA

0,5

0

24

24,5

MHdopmaLmOHHbIE
Mogenmu

0,5

0

25

26,5

MaTtemaTtnyeckue
moaenu. Npumepsbl
MaTeMaTU4EeCKMX
Moaenen B XMumMuu,
Ouonorun, aKonoruu,
9KOHOMUKe. TexHornorusa
MaTemMaTU4ecKoro
MOAENUPOBaHUA U ee
aTansbl

28

31

MmutaymoHHoe
MOAEeNUpPOBaHue

28

31

MogenupoBaHue

28

31




AeTePMNHNPOBAHHbBIX
CUCTeMm.

MogenvnposaHue
7 CNyYanHbIX 1 0 2 28 31
npoLieccos

Y4yebHble
8 KOMMNbIOTEPHbIE 0,5 0 1 28 29,5
Mogenmu

JK3aMeH 9

WNToro: 6 0 10 191 216

14. MeToan4yeckmne ykasaH1a Ana oby4yarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI

Mpuctynaa K wm3y4yeHuto y4yebHOM AUCUUNIUHBLI, Lenecoobpas3Ho O3HaKOMUTbCA C
y4yebHOM nporpammMon AUCLMMANHBI, 3NIEKTPOHHbLIM BapuaHT KOTOPOW pa3MELLEH Ha
cante b® BI'Y. 310 no3BonuT obyyaroLwmMmcs NonyynTb YeTkoe npeacTaBieHme o:
—nepevyHe U coaepxaHun KOMMNeTeHUuMW, Ha (opMMpoBaHME KOTOPbIX HanpasrieHa
ANCUNNNNHA,

—OCHOBHbIX LiefIaX 1 3agadyax AUCUNNINHBI;

—nNnaHMpyeMbiX pesynbTaTtax, NpeacTaBneHHbIX B BUAE 3HaHWA, YMEHUM U HaBbIKOB,
KOTOpble JOMKHbI OblTb CPOPMUPOBaHBI B MpoLlecce U3yYeHUs ANCLUMUMIIHDI;
—KONnMYyecTBe 4YacoB, NPeayCMOTPEHHbIX YY4eOHbIM MaHOM Ha U3yYyeHue AUCLUMNIIUHGI,
dopMy NPOMEXYTOYHOM aTTecTauuu,

—KONNYeCTBE YacoB, OTBEAEHHbIX HA KOHTAKTHYIO U HA CaMOCTOATENbHY paboTy;
—chopMax KOHTaKTHON U CaMOCTOATENBHOWN paboThl;

—CTPYKTYpe AMCUMNINHBI, OCHOBHbIX pasgenax n Temax;

—CUCTEME OLEHNBAHUSA YYEBHbBIX JOCTUXEHWUI;

—y4yebHO-MeToaNYECKOM N MHPOPMALIMOHHOM obecrneyeHnn ANCLUMNNINHBI.

3HaHMe OCHOBHbIX MOMOXEHUN, OTPaXKeHHbIX B paboyen nporpamme LOUCUMUNNWHDI,
NoMOXeT 0by4varomnMca OpUEHTUPOBATLCS B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U
poNb M3y4aemMon OUCUMMAMHBLI B NOATOTOBKE BbIMYCKHWKA, CTPOUTb CBOK paboTy B
COOTBETCTBUMN C TpeboBaHNAMM, 3aN0XKEHHLIMU B MpOrpamMme.

OCHOBHbIMM (hOopMamMM KOHTaKTHOW paboTbl MO AUCUMNAMHE SBMASAIOTCA NeKuMm wu
nabopatopHble paboTbl, MNoceleHMe KOTOpblIX obdA3aTenbHO OnA BCEX CTYAEHTOB
(kpome cTygeHToB, 00y4aloLWmMXCca N0 NHOMBUAYANbHOMY MNaHy).

MogrotoBka k nabopaTopHbiIM paboTam BedeTCcA Ha OCHOBE MNaHoOB NabopaToOpHbIX
paboT, KOTopble pa3MeLLEeHbl Ha canTe dmnunana. B xoge nogrotoBkn Kk nabopaTopHbIM
paboTam HeobXxoAMMO WU3y4uTb B COOTBETCTBUM C BOMPOCaMU A1t NOBTOPEHUS
KOHCNEeKTbl NeKuur, OCHOBHYH nuTepaTypy, O3HAKOMUTbCA C [OOMNOSTHUTENbHOW
nutepatypon. Kpome TOro, cnegyet noBTOpUTb MaTepuan nekuuni, OTBETUTb Ha
KOHTPOJIbHbIE BOMPOCHI, BbIMOMHUTbL YNPaXHEHUS.

Mpyn NOAroToBKE K MPOMEXYTOYHOM aTTecTtauun HeobxoauMo MOBTOPUTL MPOMOEHHLIN
mMaTepuarn B COOTBETCTBMM C y4ebHOM nporpaMmmon, NpMMepPHbIM NepeYHeM BOMPOCOB,
BbIHOCSALLUMXCA Ha 9Kk3aMeH. PekomeHOyeTcsi WUCMonb30BaTb KOHCMEKTbl NEeKuMn W
WCTOYHMKK, MEPEeYUCriEHHble B CNWCKe nuTepaTtypbl B pabodenn nporpamme
ANCLUMNANHBI, @ TaKKe PeCcypCbl 9NEKTPOHHO-6MBINOTEYHBIX CUCTEM.

[Ana [oCTMKEeHMS NNaHUpyeMbIX pe3ynbTaToB 00yYeHUS UCNOSb3YITCS MHTEPaKTUBHbIE
nekuuun, aHann3 UMUTaLNOHHLIX MoLENEN.

[na [oCTMXEeHMS NaHnpyeMbIX pe3ynbTaToB 00yYeHUs UCNONb3YHTCHA NHTEPaKTUBHbIE
nekuuun, aHann3 UMUTaLNOHHbLIX MOLENEN.




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

a) oCHOBHas nutepaTtypa

Ne

n/n NcTouHunk
Anekcees, [1.B. KomnbioTepHoe mogenunpoBaHue usmyecknx sagad B Microsoft Visual Basic /
1 [.B. Anekcees. - Mocksa : COJIOH-TIPECC, 2009. - 518 c. - (bubnuoteka ctyaeHTa). - ISBN 5-
98003-092-1 ; To e [OnekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=117674 (11.01.2018).
5 CosetoB b.4., Akosnes C.A. MogenuposaHue cuctem: yueb. ans sy3oB.- M.: Beicwas wkona,
2009
6) gononHUTenbHasa nuTepartypa
Ne
NcTouHunk
n/n
3 Bacunbkos 10.B., Bacunbkoea H.H. KomnbloTepHble TEXHONOMMA BbIYMCIIEHUI B

MaTemMaTU4eCKOM MogenumpoBaHmu: y4eb. noc. Ans By3oB.- M.: ®uHaHchl 1 ctatuctuka, 2004

4 Morunes A.B. u gp. IHdopmatuka: y4eb. noc. — M.: Akagemusi, 2001

5 MoruneB A.B. u gp. MNpaktukym no nHgopmatumke: y4eb. noc. — M.: Akagemusi, 2001

B) MHGPOPMALMOHHbIE 3IEKTPOHHO-06pa3oBaTesibHbIE pecypchbl

Ne

i UcTouHunk
Boes, B.[l. KomnbtoTepHoe mogenupoBaHue / B.[l. boes, P.I1. CbinyeHko. - M. : IHTepHeT-
6 YHuBepcutet MHdpopmaunoHHbix TexHonoruin, 2010. - 455 c. : un.,tabn., cxem.; To xe

[@nekTponHbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=233705
(11.01.2018).

KpyumhuH, B.B. KomnbloTepHble TexHOMormn B Hayke, o6pa3oBaHnM 1 NPOU3BOACTBE
3NEKTPOHHON TeXHWKe : y4ebHoe nocobue / B.B. KpyumHuH, KO.H. TaHosuuknin, C.J1. XomMuu. -
7 Tomck : TOMCKUI rocyaapCTBEHHbIV YHUBEPCUTET CUCTEM YNPABIEHNUS U PAANO3NEKTPOHUKM,
2012. - 155 c. ; To xe [OnekTpoHHbIN pecypc]. -

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

16. NMepeyeHb y4ebHO-MeTOANYECKOrO 06ecneYyeHns AnNs caMOCTOATENIbHOMU
paboTbl

Ne

MNCTOYHMK
n/n

CunbBawko, C.A. lNporpaMmHble CpeacTBa KOMMbIOTEPHOTO MOAENUPOBAHNS 3TIEMEHTOB U
YCTPONCTB 3NeKTPOHMKN: y4ebHoe nocobme / C.A. CunbBaluko, C.C. ®pornos ; MuHucTepcTBo
obpaszoBaHus 1 Haykn Poccuinckon Pegepaummn, PegepanbHoe rocygapcTBeHHoe BoaxeTHoe
obpasoBaTtensHoe yupexaeHve Boicliero npodeccnoHansHoro obpasosaHmsa « OpeHbyprekmm
rocygapCTBeHHbIN yHUBeEpcUTET», Kadheapa NpOMbILLNEHHOW SNEKTPOHUKM U MHOPMALMOHHO-
n3MepuTeNbHOM TeEXHUKK. - 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).



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

17. UHchopmaLMOHHbIE TeXHONOrMu, Ucnosfb3yemMmble ANns peanusauum y4yebHoOWM
AUCLUNIIUHBI
Microsoft Office Standard 2010, Microsoft Office 2007 (Word, Excel, PowerPoint).
CeTeBble TEXHOMNOMNN:
— ©pay3sepbl: Yandex, Google, Opera, Mozilla Firefox, Explorer.
— QepepanbHbIv nopTan Poccunckoe obpasoBanune — http://www.edu.ru/;
— WHdopmaumnoHHas cuctema «EgnHoe okHO JoCTyna k obpasoBaTenbHbIM
pecypcam» http://window.edu.ru/;
— QepgepanbHbIv LEHTP NHPOPMaLMOHHO-06pa3oBaTesibHbIX PECYPCOB —
http://fcior.edu.ru;
— Jlekunn Begyumx npenogasarenen By3oB Poccun B cBo60aHOM JocTyne —
https://www.lektorium.tv/;
— OnekTpoHHO-6nbnnoTeyHasa cuctema «M3pgatenbcrea JlaHb» —
http://e.lanbook.com/;
— OneKkTpoHHO-6MbnmoTeyHas cuctema «YHuBepcuteTckaa bubnmoreka online» —
http://biblioclub.ru/.

18. MaTepmanbHO-TEXHUYECKOe obecneyeHne QUCLMNIINHBI

KomnbtoTepbl, 06beaAnHEHHbIE B CeTb C BbixogoM B WHTepHeT m obecneyeHuem
AOCTyNna B 3SIEKTPOHHYK WMH(OpMaunoHHO-obpasoBaTenbHyto cpegy BIY u bBO,
KONOHKWN, MyINbTUMEONANPOEKTOP, IKPaH.

19. ®oHA OLEeHOYHbIX CpeacTB

19.1 [lepeyeHb KOMNETEHUMM C YyKaszaHueM 3TanoB uX ¢opMUpPOBaHUA U

njiaHMpyeMbIX pe3ynbTaToB 00y4YeHus
OueHo4HbIe
MaTepuansl Ang
MnaHupyemble pe3ynbTatbl 00y4eHns | 3Tanbl hopMMpoBaHUS nposefeHus
Kog u cogepxaHue (nokasatenu AOCTUXEHWUS 3afjlaHHOrO | KOMMeTeHuuu (pasaensi TekyLiero
KoMneTeHuuun (unm YPOBHS OCBOEHUS KOMMNEeTEHLUN (Tembl) gucuUMNIInHLI KOHTpOns
ee 4yactin) nocpeacTtsomM chopMUPOBaHUS 3HAHUMN, UM Moaynsa n nx ycneBaeMocTu,
YMEHWIA, HaBbIKOB) HanMeHoBaHue) NPOMEXYTOYHOM
atTecrayuu
oby4yaromxces
3HaTb: MogenupoBaHue Kak
— TEOpPEeTUKO-METOLO0STOMMYECKYHO MeTo[ No3HaHus
OCHOBY, CYLLIHOCTb U OCHOBHbIE UHdopmaunoHHbIe
XapaKkTepPUCTUKN COBPEMEHHbIX Mozenu.
METOZOB N TEXHOMNOMMIN 0by4eHNs; MaTtemaTtuyeckne
— MeTOAMKY NpoBeAeHUs1 YPOKOB 1 Mozenu.
MK-2: BHEYPOUHbIX 3aHATUN C Mpumepsl KomnrnekTbl
A .6 NCMNOSIb30BaHNEM COBPEMEHHbIX MaTemMaTU4ECKMX 3afjaHun ons
CMOCObHOCTE obpasoBaTenbHbIX TEXHOMNOMNIA, B TOM | MOAENEN B XMMUN, nabopaTopHbIX U
ncnore3osatb uncne, UKT; ovonorum, aKkonorum, KOHTPOIbHbIX
;%ig;“:le : HbIE — MeToforornyeckme u OKOHOMMUKE. paboTt
TEXHOMOMM TeopeTU4eckme OCHOBbI KOHTPOMS TexHonorus
0ByuEHIS! 1 pe3ynbTaTtoB 00y4eHus; MaTemMaTU4eCcKoro
[IMArHOCTMKNA. — CBefleHns1 O NPOorpamMmMHbIX MOAENUPOBaHUA n ee
cpeacTBax, cnyxawux gns aTanbl.
opraHn3auum KOHTponsa pe3ynbLTaToB NmutaunoHHoe
06y4YeHns 1 AMarHOCTUKM. mMoAennpoBaHmne.
YmMeTb: MopenupoBaHue Kak KomnnexTbl
— paspabaTtbiBaTb TEXHOMOrM4Yeckue MeTo[ NMo3HaHuA 3afjaHun ons
KapTbl y4ebHoN Tembl (Moayns), ypoka | MiHdopmaumnoHHble nabopaTtopHbIX U
W BHEYPOYHbIX 3aHATUN PasnU4YHbIX Mozenu. KOHTPOJTbHbIX



http://www.edu.ru/
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BWIOB C UCMNOMNb30BaHNEM
COBpPEMEHHbIX 00pa3oBaTEebHbIX
TexHonormn, B Tom vncne, NKT;

— MCMOSb30BaTb MPY NPOEKTUPOBAHMM
y4yebHOM OeAaTenbHOCTH
0obyyarLmMxca OCHOBHbIE METOAbI,

MaTemaTtnyeckme
Moaenu.

Mpumepsl
MaTeMaTU4ecKnx
MoJernen B XMmun,
©ovonorun, akonoruu,

pabort

cnocobbl 1 cpeacTBa NonyyYeHus, 9KOHOMMUKE.
XpaHeHus1, nepepaboTku TexHonorns
WHopmauun. MaTemaTU4ecKoro
MOLEenMpoBaHus 1 ee
aTanbl.
UmutaumoHHoe
MOAEenMpoBaHue.
MogenupoBaHue kKak
MeTOA NO3HaHWS
MHpopmaLmoHHbIE
mMoaenw.
Bnagets: MaTemaTtnyeckune
mMoaenw.
— HaBbIKaMW KOMMITEKCHOTO
Mpumepsl
NCNOSIb30BaHUSA COBPEMEHHbIX
_ MaTeMaTU4ECKMX
METOL0B N TEXHOMOrMi 00y4eHns; o JlabopaTopHbie
MoZenen B XMnu,
— CMOCOBHOCTBLIO K BOCMPUATHIO, paboThbl

aHanuay, 0606LeHno nHpopmauuw,
NocTaHoBKe Lienu 1 BbiGopy nyTtem eé
[OCTUXKEHWS.

ovonorun, aKonorum,
3KOHOMMUKE.
TexHonorus
MaTeMaTU4ecKoro
MOAEenMpoBaHns 1 ee
aTansbl.
MmMutaymoHHoe
MoAenMpoBaHue.

MK-7:
CNocobHOCTb
OopraH13oBbIBaTb
COTPYAHUYECTBO
oby4yatomxcs,
noadepXmBatb UX
aKTUBHOCTb,
VWHULMATUBHOCTb U
CaMOCTOATENBHOCTb,
pasBuBaTb
TBOpYeECKMe
CNocobHOCTH.

3HaThb:

— cnocobbl opraHnsaumm
coTpyaHunyecTBa oby4aromxcs, ¢
Lernbo popMnpoBaHust
MHULUNATUBHOCTN,
CaMOCTOATENBbHOCTU, BbIpaboTKM
aKTUBHOW XXN3HEHHOW NO31LINK
oby4yaroLwmxcsa n pasBuTUS UX
TBOPYECKMX CNOCOBHOCTEN;

— obuenornyeckne MeTobl Hay4YHOro

MogenupoBaHue Kak
MeTo[ No3HaHus
MHdopmaLmMoHHbIEe
Mogenu.
MaTemaTtunyeckue
Mogenu.

Mpumepsl
MaTeMaTU4ECKMX

BbinonHeHune

HO3HaHMS MoZenen B XMuu, TEeCTOBbIX
’ Guonoruu, akonoruw, 3agaHun.
— Hay4Hble METOAbl SMMUPUYECKOTO U | - (o0 o
TEOPETMYECKOTO YPOBHS TexHOoMoMs
uccnegoBaHus (ModenuposaHusi MaTeMaTUYECKOro
pasniuYHbIX MPoyeccoes rnpu nomMowu MOJENVPOBAHWS 1 66
npo2pamMmMHbix cpedcms, npuMeHeHUs! 5TanNb!
MemoOuKU UHmMeprpemauuu |/|MI/ITa.LI,I/I OHHOE
pe3ynbmamos MOOGJ‘IUPVOGaHUFI - | Monenuposative.
npoyeccos unu sigrieHuti omoesibHou
cgpepbi dessimernibHocmU).
MopgenunpoBaHue Kak
YmeThb: MeTo[ NO3HaHUSA
— OpraHn3oBaTb Hay4Hy 1 y4ebHo- WHpopmaLmoHHbIEe
nccnenoBaTenbCKyo 4eATENbHOCTb C | MOLENMN.
ncnosb3oBaHNeM uccregoBaTenbckux | Matematmnyeckume
TEXHOMOrMn 1 MeToA0B (8bibupams mMoaenu. TecToBbIE
onmumarsibHbIt 8apuaHm moderu Orst Mpumepsl 3afaHu4d
PeweHUsT KOHKpemHoU 3adayu; MaTeEMaTUYECKNX

ucrornb308amb Pe3yribmamas!
ModernuposaHusi Orisi PeueHUs1
KOHKpemHou 3ada4u).

Moaenen B XuMum,
ovonorun, aKkonorum,
3KOHOMMUKE.
TexHonorus




MaTeMaTmn4ecKkoro
MoaenumpoBaHuna n ee

aTansbl.
MMutaymoHHoe
MoEenMpoBaHue.
Bnapets: MopgenunpoBaHue Kak
— HaBblkaMu opraHu3aumm METOA NO3HaHNS
UHOVBMAYaNbLHOM 1 COBMECTHOM WHdopmaunoHHble
MCCreaoBaTenbCkon OeaTeNbHOCTH mMoaenu.
obyuaroLmxcsa ¢ MCnonb3oBaHMEM MaTemaTtnyeckme
COBPEMEHHbIX NCCreagoBaTerbCKMX mMoaenu.
TEXHONOrMM N MEeTOAOB. Mpumepsbl
MaTeMaTU4ecKmnx

Moaenen B XuMum,
ovonorun, akonoruu,

3KOHOMMUKE. KomnnekTbl
TexHonorus 3agJaHun ons
MaTeMaTU4ecKoro nabopaTtopHbIX U
MOAEenMpoBaHns 1 ee KOHTPOJTbHbIX
aTanbl. paboT
MmuTaumoHHoe
MoEenMpoBaHue.
MogenupoBaHue
OEeTePMUHNPOBAHHbIX
cucTem.
MogenunposaHue
Cny4vanHbIX NPoLEeCcCoB.
YyebHble
KOMMbIOTEPHbIE
Moaenu.

Bonpochbl k

NMpomexyTo4yHasa aTTecTauus — 3k3aMeH
3K3aMeHy

19.2 OnucaHme KpuTepmeB U LIKarbl OLEeHMBAHNA KOMNEeTeHUUN (pe3ynbTaToB
oby4yeHust) Npu NPOMeXyTOYHOWU aTTecTauumn

[Ansa oueHnBaHMA pe3dynbTaToB 0Oy4EeHMS Ha 9K3aMeHe UCMOMb3YTCH cnegyouime
nokasatenu (3YHbl 13 19.1):

1) 3HaHWe y4yebHOro matepmana v BnageHne NoHATUNHBIM annapaToM KOMMbIOTEPHOro
MOLENNPOBaHUS (OCHO8bI MameMamu4yecKo20 MoOesIupo8aHUsi; OCHOBHbIE YUCIIEHHbIE
MemoOb! uccriedogaHusi MamemMamuyeckux modeseul),

2) yMeHMe CBs3biBaTb TEOPUIO C NPAKTUKON;

3) yMeHne NnpumMeHaTb TeopeTUYEeCKNe 3HaHUS NS peLleHnst NpakTUYeckMx 3agay B
obnacTn KOMMNbTEPHOIO MOAENMPOBAHUSA (8bI6UpPamMb orimuMaribHbIU 8apuaHm Modesu
Or1s1 peuweHUs1 KOHKpemHoU 3adayu; UcCriornb308ame pe3yribmambi MooernuposaHusi Orist
peLeHUs1 KOHKpemHou 3adadqu).

[nsa oueHnBaHMA pedynbTaToB 00y4eHMst Ha 9k3aMeHe ucnonb3yeTtca 4-6annbHas
LIKana: «OTIIMYHO», «XOPOLLO», «YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

CooTHOLLEHWE nokasaTenen, KpUTeEPUEB U LLKaslbl OUEeHNBAHUA pe3yribTaToB o6yqu|/|9|

YpoBeHb

Kputepumn oueHnBaHns KOMMeTeHUnmn
puTep H H HOCTU

KOMMNeTeHLUNN

cchopmmpoBaH Llikana oueHoK

CmydeHm  ceo0bodHO  opueHmupyemcssi 8  MmMeopemuyecKom
Mamepuarne; ymeem U3/10XKUMb U KOPPEKMHO OUEeHUMb Ppa3s/iuyHble
nodxo0bl K usnazaeMomy Mamepuarly, criocobeH cghopMmynupogams U
Ookazamb CO6CMEEHHY MOYKY 3peHusi; 0bHapyxueaem c80b600HOe
ernadeHue MOHAMUUHBIM arnnapamom; 0eMOHCMpUpyem 20mo8HOCMb
PUMEHSMb meopemuyeckue 3HaHus 8 rpakmuyeckou
dessmenbHOCMU U [10JTHOE OCBOEHUEe roka3amersiel hopMupyembix

[NoBbILLEHHbIN
YpOBEHb

OTnnyHo




KomrnemeHyuu

CmydeHm Xopolo opueHmupyemcsi 8 meopemuy4yecKkoM Mamepuarne;
umeem rnpedcmasrieHue 06 OCHOBHbIX Modxodax K u3/lazaeMomy
Mamepuarny;, 3Haem ornpedesieHUss OCHOBHbIX MeopPemuYecKux 5330BbIil
noHsmul  u3fiazaemMol meMbl, 8 OCHOBHOM OeMOoHCcmpupyem YPOBEHb Xopouo
20MoBHOCMb MPUMEHSIMb MEOoPemMuUYecKUe 3HaHUsl 8 rnpakmu4yeckol
desmenbHocmMu U  0OcCeoeHue  bonbuwuHcmea  rokasameneu
gopmupyembix KomrnemeHyul

CmydeHm  MOXem  OpueHmuposambCs 8  Meopemu4yecKkom
Mamepuarne; 8 uenom umeem rpedcmasneHue 006 OCHOBHbIX
noHAMuUSX  u3nazaemMoli  meMbl, Yacmu4yHo  deMoHcmpupyem MoporoBbIn YposneTsopu-
20MoBHOCMb MPUMEHSIMb MeopemuyYyecKue 3HaHuUsi 8 rpakmu4eckou YPOBEHb TEnbHO
dessmenibHOCMU u 0C8oeHuEe HEeKomopbIX rnokaszameneu
gopmupyembix KomrnemeHuul

CmydeHm He OpueHMUpPyemcs 8 MeopemuyecKkoM Mamepuare; He
cgopmuposaHo  npedcmaenieHue 06  OCHOBHbLIX  [OHSMUSX HeynosneTsopu-
usnazaemol membl, He OeMOHCMPUPYem 20MO8HOCMb MPUMEHSIMb TenbHO
meopemuy4ecKue 3HaHusl 8 [paKmuyeckol OeamensHOCmuU U
0Cc80eHUe rokasamesieli (hopMUpyeMbIX KOMIemeHyuu.

19.3. TunoBbIe KOHTPOSIbHbIE 3aJaHUA UNN UHbIe MaTepuarnbl, HeobxoaumMble Ans
OLEeHKW 3HaHWW, YMEHUW, HaBblKOB U (Mnn) onbiTa [AeATEeNbHOCTH,
Xapakrepusyrwme atanbl OPMUPOBAHMA KOMMNETEHLUA B npouecce OCBOEHUs
obpa3oBaTesibHOM NporpamMmmbl

19.3.1. lNepeyeHb BONPOCOB K 3K3aMeHY

1. MopgennpoBaHue Kak MeTof NO3HaHMA. JTanbl CTAHOBMEHUS MOAENVUPOBAHUS KakK
MeToaa no3HaHus. MNoHATne «Moaenby.

2. Cuctembl. Mogenu cuctem.

3. CpowcTtBa cucrtem.

4. TloHaTna «Mogenby, «MoaenMpoBaHue», CBoMcTBa moaernen. Knaccudmkayus
mopaenen bewenkosa C.A., PakntuHon E.A.

5. Mogenu B Hayke.

6. Mopgenu B TeXHUKe.

7. Mopgenu B negaroruke.

8. PaanuyHble knaccudukaumm mogenen (bararosa O.d.u ap., bewenkosa C.A. u gp,
MscHukason, Makaposon H.B.).

9. NHdopmaumoHHoe modenupoBaHue. Bnabl THPOPMaUNOHHBLIX Mogenen
(BeweHkosa C.A., PakntnHon E.A., lenHa A.l".). OTnnume NHoOpMaUMOHHbIX Mogenen
OT HaTYPHbIX N ngearnbHbIX.

10.OcHoBHble aTanbl pa3paboTkn 1 nccregoBaHna Mogenen Ha komnototepe. lNoHsaTne
«KOMMbIOTEPHASA MOAESbY, KKOMMbIOTEPHbLIA 3KCMEPUMEHTY.

11. Popmanuaaums Kak BaxkHenLLMI aTan mogenvpoBaHna. Busyanusauua mogenen.
12.Bbibop MHCTPYMEHTasbHbIX MPOrpaMMHbIX cpeacTB. CUCTEMbI TPEXMEPHOIO
MoOenupoBaHus, rpacdmnyeckme pegakTopbl, TabnuyHble cpeapl, cpeabl
cneunanu3mpoBaHHbIX MaTeMaTUYECKUX NPOrpamMm, cpeabl A3bIKOB
nporpamMMmnpoBaHUs.

13.Knaccudmkaunmm matematmyeckmx mogenen. OCHOBHbIE NPUHLUMIMBI MOCTPOEHUS
MaTeMaTUYECKUX MOAENEN.



14. [leckpunTMBHbIE (ONUCaTerbHbIE), ONTUMU3ALNOHHbIE, MHOTOKpUTEpPUaIibHbIE,
UrpoBbl€, UMUTALIMOHHBLIE MOAENN.

15.leTepMUHMpPOBaHHbIE, CTOXacTnvyeckme. Moagenu ¢ anemeHTamm
HeonpeaeneHHOCTH.

16.4YucneHHbIn akcnepuMeHT. Ero B3anMocBA3n ¢ HaTYPHbBIM SKCNEPUMEHTOM U
Teopuen

17.[JOCTOBEPHOCTb YNCIEHHOM Moaenn. AHanu3 n nHTepnpeTauna Mogenu.
18.MeToabl YUCIEHHOIO MHTErPUPOBAHUA U AN EPEHLMPOBAHUS.
19.Mogenwu nonynsaunn. 3akoHsl T. MansTtyca u N.®. depxionbcTa.
20.Mogenv nonynaumn. Mogenu ¢ ydeToMm npuToKa nonynauum n murpauun. Mogeno
«J1oTkn — BonbTeppbi».

21.MopgennpoBaHne csoboaHOro nageHns Tena.

22.Mopgenb gBwxeHus Tena, 6poLeHHOro nog yriiom K rOpu3oHTY.

23.Mopgenu TennonpoBOAHOCTW.

24.Mopenb KonebaHusa maTeMaTU4YecKkoro MasaTHMKa

25.Mogenb rpaBnTaumMoHHOro B3anMogencTBus

26.Mogenb B3anmMoaencTBus ANeKTpUYECKnx 3apsaoB

27.V/IMnTaumoHHoe MoaenmpoBaHme.

28.CtaTtnuctmyeckoe nmutaunoHHoe mogenuposaHne. Metog MoHTe—Kapno
29.Mopenu cuctemMm MaccoBoro ob6cnyxmBaHusl.

30.Mpumepbl BEPOATHOCTHBIX MOAESNEN.

19.3.3. TecTOBbIE 3aAaHuUA

1. ModenuposaHue - 3TO npouecc:

1. 3aMeHbl pearnbHOro o6bekTa (npouecca, ABNeHns) Mogenbto, OTpaXaroLlen ero
CYyLLIECTBEHHbIE NPU3HAKN C TOYKN 3pEHNS JOCTUXKEHNS KOHKPETHOW Lienu;

2. AEeMOHCTpaLUuM Moaenen oaexabl B cariloHe Moa;

3. Hed)opManbHOM NOCTAHOBKM KOHKPETHOW 3afauyu;

4, 3aMeHbl pearnbHOro o6bekTa (npouecca, SBNeHns) apyrmm maTepuanbHbIM Unn
naeanbHbIM 06 bEKTOM;

5. BbISIBIEHMSA CYLLECTBEHHbIX NPU3HAKOB paccmaTpmBaemMoro obbekTa.

2. Mooerb - 3T0:

1. daHTacTnyeckmin obpas pearnbHON AENCTBUTENBHOCTY;

2. MaTepuanbHbIN UM abCTPaKTHLIN 3aMeHUTENb OObEKTa, OTPaXKaroLUN ero
NPOCTPaHCTBEHHO-BPEMEHHbIE XapaKTEePUCTUKM;

3. MaTepuanbHbI UM abCTPaKTHbIN 3aMeHNTENb 06beKkTa, OTpaXKaloLLMA ero
CYLLEeCTBEHHbIE XapaKTepUCTUKN;

4. onucaHune nyyaemoro obbekTa cpeacTsamm N3obpasnTenbHOro NCKYCCTBa;
5. NHOPMaLMA O HECYLLLECTBEHHbIX CBOMCTBaxX obbekTa.

3. C uenbio n3yveHus Hekoro ob6bekma peanbHOW AENCTBUTENBHOCTU MOXHO CO34aThb:

1. OAHY €0MHCTBEHHYIO MOAENb.

2. HECKOIbKO pasrimyHblX BUOOB MOAENEN, Kaxaas N3 KOTOpbIX OTpaXaeT Te uim
WHblE CYLLLEeCTBEHHbIE NpU3Hakn o6bekTa;

3. OfHY Mofernb, OTpaXatoLLyto COBOKYMHOCTb NPU3HAKoB 0ObEKTa;

4. TOYHYIO KONUio 06beKTa BO BCEX NPOSABIIEHNSIX €ro CBONCTB U NOBEAEHUS;

5. BOMPOC HE UMEET CMbICna.

4. MNMpouecc nocmpoeHusi Modesiu, Kak NpaBuno, npeanonaraet:

1. onucaHune BCEX CBOWCTB UCCreayeMoro oobekTa;



2. BblaeneHne Hanbonee CyLeCTBEHHbIX C TOUMKM 3peHNsI peLlaemMon 3agaydun
CBOWNCTB 0O0BbEKTa;

3. BblaeneHne cBOMCTB 00bekTa 6€30THOCUTENBLHO K LIENsSM pellaeMon 3aaauu;
4. OnucaHne BCEeX NPOCTPAHCTBEHHO-BPEMEHHbIX XapaKTEPUCTUK N3yHaeMOoro
obbekTa;

5. BblaeneHne He bonee Tpex CyLwecTBEHHbIX NPU3HAKoB 00beKTa.

5. HamypHoe modenuposaHue 3T0:

1. MogenvMpoBaHue, Npy KOTOPOM HaTypHas MoAesnb Bcerga umeeT BU3yarbHYH0
CXOXECTb C OObEKTOM- OpUTMHANOoM;

2. co3gaHve MaTtemMaTu4eckux opmysi, onucbIBaroLLMX hopMy Unmn nosegeHne
oObeKkTa-opurnHana;

3. MoenMpoBaHue, nNpyM KOTOPOM B MOAENM Y3HaAeTCa Kakon-nnbo oTAenbHbIN
npu3Hak oObeKkTa-opurmHana;

4, COBOKYMHOCTb AaHHbIX, CoAepXXaLlnx TEKCTOBYO MHopmaLnto 06 obbekTe-
opurvHane;

5. cosgaHue Tabnuubl, cogepkawen nHdopmaumo 06 obbekTe-opurmHarne.

6. lHgbopmayuoHHOU MoOesbio 0bbeKTa Herlb3s CHNTaThb:

1. onvcaHne o6bekTa-opurmHana ¢ NoMOLLbI0 MaTeMaTUYeCKUX opMyIT;

2. ApYror 06bEKT, HEe OTpaXKaloLLMI CyLLLECTBEHHbIX NPU3HAKOB M CBOMCTB 06beKTa-
opuUrnHana;

3. COBOKYMHOCTb AaHHbIX, CoOAepXaLnx MHPOPMAaLMI0 O Ka4EeCTBEHHbIX U1
KONMYECTBEHHbIX XapaKTepucTnkax 06bekTa-opurnHana;

4. onvcaHne oGbeKTa-opurMHana Ha eCTeCTBEHHOM MIN (POPMaribHOM SA3bIKE;

5. COBOKYMHOCTb 3anucaHHbIX Ha A3blke MaTtemaTuki hopmMyrsl, ONUCbIBAIOLLMX

nosegeHvne 06be|<Ta-opv| rmHana.

7. Mamemamuyeckas moOesib 00ObeKkTa - 3TO:

1. co3gaHHas U3 Kakoro-nnbo MaTepuana MoAenb, TOYHO oTpaXatolwas BHELIHME
NpU3HaKn oGbeKTa-opurMHana;

2. onvcaHve B BUAE CXEMbl BHYTPEHHEN CTPYKTYPbl U3y4aeMoro o6bekTa;

3. COBOKYMHOCTb AaHHbIX, COAePXXaLLMX MHOPMALMIO O KONTMYECTBEHHbIX
XapakTepucTmMkax obbekTa 1 ero noBefeHns B Buae Tabnuubi;

4. COBOKYMHOCTb 3anucaHHbIX Ha A3blke MaTeMaTukn OopMyn, OTpaXkaroLLmx Te Unu
MHble CBONCTBA 06bEKTa-opuUrnHana unm ero noBeaeHue;

5. nocneaoBaTenbHOCTb ANEeKTPUYECKUX CUrHATOB.

8. Mamemamuyeckol MoOesibo ABNAETCA:

MoAenb aBToMoOUNS;

cOOpHMK NpaBun OPOXHOrO ABUKEHUS;
dopmyrna 3akoHa BCEMUPHOro TArOTEHUS;
HOMEHKNaTypa cnucka TOBapoOB Ha CKNnaae;
Habop nNpennoXeHNn Ha eCTECTBEHHOM A3bIKE.
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9. BepbarnbHas (mekcmosasi) Modesib 00beKTa, ABMEHNs, npoLecca npeacrasnget cobon:

1. nocriegoBaTensHOCTb NpeanoXeHUN Ha hopMann3oBaHHOM ananekTe
€CTEeCTBEHHOro fA3blka, cogepallmx onmcaHme obbekTa;

2. nocnegoBaTenbHOCTb MaTeMaTUYECKUX hOpMYyIT;

3. onucaHune CTpYKTypbl udydaemMoro obbekta B TEpMUHAX "aNeMeHT-CBONCTBO-

OTHoLLeHune";



4. COBOKYMHOCTb 6a3 1 6aHKOB JaHHbIX, COgepXKaLlMX TEKCTOBYO MHpopmMaL Mo 06
obbekTe, ABNeHnn, npouecce;

5. pPa3HOBMOHOCTbL MaeanbHOW MOAENN, BbipaXXaeMOoWn C MOMOLLIbIO SNEKTPUYECKMX
CUrHarnos.

10. K uHgbopmayuoHHbIM MOJESISIM, ONUCHIBAIOLLMM OpeaHu3ayuro y4ebHo20 npouecca B
LLKOSEe, MOXXHO OTHECTMU:

KnaccHbIN XypHan,

pacnncaHve ypoKoB;

CMNCOK yYaLLMXCS LLKONMbI;

nepeyeHb LWKOMNbHbIX Y4eOHUNKOB;
nepeyeHb HarnsaHbIX y4ebHbIX Nocobumin.
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11. TabnuyHas uHgopmayuoHHass Moderib NpeacTaBnsieT cooou:

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

2. onvcaHne nepapxmyeckon CTPYKTypbl CTPOEHUSA MOAENMPYEMOro obbekTa;
3. onuncaHne o6BHLEKTOB (MM UX CBOMCTB) B BUAE COBOKYNMHOCTM 3HAYEHUN,
pa3smellaeMbix B Tabnuue;

4, CUCTEMY MaTeMaTUYECKNX DOPMYIT;

5. nocnefoBaTeribHOCTb NPEANoXeHN Ha eCTECTBEHHOM A3blIKe.

12. OtmeTb JIOXKHOE npogomkeHue K BbicKasbiBaHWio: "K UHgbopmMayuoHHOMY ripoueccy
roucka uHgopmauuu MOXHoO omHecmu... "

HenocpeacTBEHHOe HabnaeHve;

YTeHWe CrnpaBOYHOW NUTEpaTypsbl;

3anpoc K MHPOPMALMOHHBIM CUCTEMAM;
nocTpoeHue rpadn4eckon Mogenn ABneHus;
npocnywvBaHue pagvonepeaay.

aRrON~

13. TypucT, OTNpaBRsoLWMIACA B NOE34KY, AOSDKEH M3 3a4aHHbIX N nogapkoB BblOpaTh Takue,
4YTOGbI X CyMMapHbIN Bec 6bin meHee 30 kr, a CTOMMOCTb - Hambonblen. MHopmauuoHHasi
modesib 3agaym npeacraBMma B BUAE:

1. AaHbl ABa maccusa nonoxutensHolx yucen A[1..N], B[1..N]; ykasaTb nonapHo
pasnuyHble uncna i1,i2,i3d ,... ik Tak, ytobbl A[i1]+A[i2]+A[i3]+...+A[ik]<30, a cymma
B[i1]+B[i2]+B[i3]+...+B[ik] 6bina 661 MakcMMansHOW;

2. AaHbl ABa maccusa nonoxutensHoelx yucen A[1..N], B[1..N]; ykasaTb nonapHo
pasnuyHble Yncna i1,i2,i3d ... ik Tak, ytobbl 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 yicen A[1..N], B[1..N]; ykasaTb nonapHo
pasnuyHble Yncna i,i2,i3d ,... ik Tak, 4tobbl cymma A[i1]+A[i2]+A[i3]+...+A[ik]<30;

4. AaHbl ABa maccusa nonoxutensHolx yucen A[1..N], B[1..N]; ykasaTb nonapHo
pasnuyHble yncna i1,i2,i3 ,... ,ik Tak, 4tobbl cymma i1+i2+i3+...+ik<30, a cymma
B[i1]+BJ[i2]+ +BJ[i3]+...+B[ik] 6b1na 661 MakcumansHown;

5. AaH Maccus nonoxuTernbHbIX Yncen B[1..N]; ykasaTb nonapHo pasnuyHble Yncna
i1,i2,i3 ,... ,ik Tak, yTobbl cCymma BJi1]+B[i2]+B[i3]+...+BJ[ik] okaszanacb makcmansHOW.

14. KapTbl, YepTexu, gmarpammbl, CXeMbl, rpadomkm npeactaBnsaoT cobowu:

TabnuyHble MHHOPMALIMOHHBbIE MOAENM;
MaTeMaTnyeckme Moaenu;

HaTypHble Moaenu;

CMeLlaHHble MHPOPMALMOHHbIE MOAENW;
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5. nepapxudeckme NHPoOpMaLOHHbIE MOAESN.

15. OnucaHue rnobanbHon KOMI'IblOTepHOIZ ceTtun VlHTepHeT B Bnae CMCtemMbl B3aMMOCBA3aHHbIX
ANeMeHTOB crieyeT pacCMaTpuBaTb KakK:

HaTypHYO MoAenb;
TabnnyHylo Mogenb;
rpadouyeckyto Mogernb;
MaTemMaTU4ecKyro MOAenb;
CeTeBylo MOAeErb.
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16. OnucaHue ob6beKma Kak COBOKYMHOCTW SM1IEMEHTOB, PaHXMPOBAHHLIX MO YPOBHSIM TaKUM
06pasom, YTO 3NEMEHTbI HMXKHErO YPOBHSI BXOAAT B COCTaB 3rieMeHTOB 6onee BbICOKOro
YPOBHS, Ha3blBaeTCs:

MaTeMaTN4YEeCKON MOOENbIO;

TabnuyHom NHopPMaLMOHHON MOAENLIO;
ceTeBon MHOOPMALMOHHOW MOAENbIO;
rpagomMyecKon MHGOPMaLMOHHON MOAENbIO;
nepapxmyeckon HPOPMaLUMOHHON MOLENMBIO.
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17. B 6uonoruun knaccugukauus npeacraBuTenemn XnMBOTHOro Mmnpa npeacTtaenseT cobom:

nepapxmyeckyto Mmogernb;
TabnuuHyo Moaens;
rpagouyeckyto Mogenb;
MaTemMaTU4eCKyro MOAENb;
HaTYpHYI MOAENb.
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18. PacrniucaHue aBuxeHue noe3doe Ha Tabno MoxeT paccmMaTpuBaTbCA Kak npumep:

HaTypHOW Mogenu;
TabnuyHom moaenu;
rpadguyeckon mogenu;
KOMMbIOTEPHON MOogenu;
MaTeMaTU4eCcKon MOAENN.

oD~

19. Meorpadmyeckyto kapmy crieqyeT paccmaTpuBaTh, CKOpee BCEro, Kak:

MaTeMaTUYeCKyto MHPOPMALMOHHYIO MOAenb;
BepObarnbHyt0 NHHPOPMaLIMOHHYIO MOAESb;
Tabnu4yHyo MHPOPMALIMOHHYIO MOAENb;
CMEeLUaHHYI0 NHOPMALMOHHYO MOAENb;
HaTypHy MOAenb.
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20. K uncny cambix nepBbiX UHOPMayUOHHbIX Modesieli criefyeT OTHECTU:

HackanbHble POCMUNCH;
KapTbl NOBEPXHOCTM 3eMnu;
KHUM C UNMOCTPaLUsSMU;
CTPOMUTENbHbIE YePTEXN U NMaHbl;
MKOHBbI.
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21. Yrxaxute JNOXKHOE yTtBepxaeHue:

1. "CTporux npasus NOCTPOeHMS Nobon mogenu chopmynmpoBaTb HEBO3MOXHO";



2. "Hukakaa mogenb He MOXeT 3aMEeHUTb CamMo SIBfIEHNE, HO NMPU peLueHnn
KOHKPETHOM 3aa4n OHa MOXEeT OKa3aTbCs O4eHb NOSiIe3HbIM MHCTPYMEHTOM",;

3. "CoBepLUEHHO HEBAXHO, KakMe 00beKTbI BbIOMpaTCA B Ka4ecTBe
MOZENMPYHOLLUX - FaBHOE, YTOObI C MX MOMOLLbIO MOXHO ObIno 6bl 0Tpa3uTb Hanbonee
CYLECTBEHHbIE YepThl, NPU3HAKMN N3y4aemoro obbekra";

4, "Bce obpasoBaHue - 3TO U3y4YEHME TEX UMK UHBIX MOAENEN, a Takke NPUEMOB UX
MCnosrb3oBaHNA";

5. "Mogenb cogepXXuT CToNbKO e MHopMaLnn, CKONbKO 1 MOAENMPyeMbIn
obbekT".

22. locTaHoBKa 3aga4n—>nNocTaHoOBKa LenM—>nocTpoeHmne MHopmMaLlMOHHOM
Moaenn->dgopmanuaawms > nNoCTPOEHNE KOMMNbIOTEPHOW MOLENN peLLeHUs
3a4a4n—>KOMMbIOTEPHbLIN 3KCNEPUMEHT N UCCReaoBaHME—> aHanM3 N HTepnpeTauns
pesynbTaTa - 3T0:

aTanbl NpoLecca NocTpoeHUst MOAenu;
CMUCOK KOMaHA, UCMOMNHUTENIO;

aHanu3 cyLecTBYOLNX 3a4ay;

aTanbl KOMMbIOTEPHOIO MOAENMPOBaHNS;
anropuMTM MaTemaTu4eckon 3aaadun.
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23. B kauecTtBe npumepa modesiu nogedeHusi MOXXHO Ha3BaTb:

CMNCOK yYaLLMXCS LUKONbI;

nnaH NoOMeLLEHUI;

npasuna TEXHUKN 6e30NacHOCTM B KOMIMLIOTEPHOM KIlacce;
nnaH aBakyauuu npu noxape;

yepTexu 3gaHus.
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24. KomrnsromepHoe umumauyuoHHoe ModeriupogaHue A4epHOro B3pbiBa NO3BoOSSET:

1. 3KCNepuMEHTaNbHO NPOBEPUTL BITUSIHUE BbICOKOW TeMMNepaTypbl 1 0bIy4eHus Ha
NpUpoaHble OOBLEKTHI;

2. NpOBECTU HATypHOE UCCIea0BaHME NPOLECCOB, MPOTEKAOLWMX B NPMPOAE B
npouecce B3pbiBa U Nocrie B3pbIBa;

3. YMEHbLUMUTL CTOMMOCTb UCCreaoBaHnin n obecneunts 6€30MacHOCTb NOgen;

4. NoNy4YnTb JOCTOBEPHbIE AaHHbIE O BNSHMM B3pbiBa Ha 340pOBbE N0Aen;

5. NONYy4YUTb AOCTOBEPHYIO MHAOPMALNIO O BIUSHUN S0E€PHOMo B3pbiBa Ha

pacTeHUs 1 XMBOTHbIX B 30HE 00My4eHus.
25. C noMoLb0 KOMIMbOMeEPHO20 UMUMayUoOHHO20 MOOeIupo8aHUsI MOXHO U3ydYame:

AemMorpaduyeckne npoLeccsl, NpoTekatLwmne B CoLmanbHbIX CUCTEMAX;
TennoBble NPOLECChl, MPOTEKaLmne B TEXHUYECKUX CUCTEMAX;
NHNALMOHHBIE MPOLLECCHI B MPOMBbILLNIEHHO-3KOHOMUYECKMX CUCTEMAX;
NPoLEeCChl NCMXONOrMYECKOro B3aMMOA4EeNCTBUSA YH4EHNKOB B Kracce;

. TpaeKkTopuun OBWXEHUS NNaHET U KOCMUYECKUX kopabrnen B 6e38034yLLIHOM
NPOCTPaHCTBE.

SR NISENER

26. ®opmarnusayus - aTO0:

1. npoLecc npeacraBneHnst MHpopmMmauum Ha matepmanbHOM HOCUTENE;

2. KOMMYHWKaTUBHbLIN NpoLecc;

3. npoLecc npeacraBneHns MHopmauum B BUAE HEKOTOPOU (hopManbHON
CUCTEMBI UM CUCTEMBI CHUCNEHNS;

4 npouecc MHTepnpeTaumnn NonyyYeHHbIX JaHHbIX;

5 NMOWUCK peLLeHna MmaTteMaTn4eckon 3agadn.



27. MNocnepoBaTenbHOCTb 3Marog KOMIbIomepHO20 MOOeuUpPO8aHUs:

1. uenb, 00bLEKT, Moaenb, METOA, anropuTM, NporpaMmma, 3KCNepPUMEHT, aHanus,
YTOYHEHME;

2. Lenb, Moaenb, 00bEKT, anropuTM, NporpamMmma, 3KCNepUMEHT, YTOYHEHME
BblOOpa 06bekKTa;

3. 00beKT, NOCTaHOBKa 3adayu, Lenb, mogens (hbopmanbHasa n/mnm
NHOPMaLMOHHAs), KOMMbIOTEPHAA MoAESb, 3KCNEPUMEHT, aHann3 1 MHTepnpeTauns
pe3ynbTaToB.;

4, 00bEeKT, MOAENb, LieNb, anroputM, MeTod, NporpamMmma, 3KCNepuMeHT;

5. Mogernb, aHanu3, TeCTUpOBaHNE, 3KCNEPMMEHT, NporpaMma.

28. lHOykmueHoe MmodesnupoegaHue npegnonaraert:

rMNOTETUYECKOE ONnMcaHne Moaenu;

pelLeHne 3aga4n MeToaoM UHAYKUUK;

pelleHne 3agadv OeayKTMBHbIM METOAOM;

NOCTPOEHME MOAENM KaK YaCcTHOro criyyasi rmobanbHbiX 3aKOHOB NpMpoabl;
onvncaHue Moaenu Ana pelleHns 3aaaqn.
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29. [leOykmueHoe modenupoeaHue npegnonaraert:

rMNoTeTUYECKoe onmcaHne Moaenu;

pelleHne 3agadm MeToAoM MHOYKLNK;

pelleHne 3agayv OeayKTMBHbIM METOAOM;

NOCTPOEHME MOAENN KaK YacTHOrO criydast rnobanbHbIX 3aKOHOB NPUPOAbI;
onvcaHue Moaenu AnA pelleHns 3aaaqn.
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30. K duckpemHol modesiu MOXHO OTHECTM:

onvcaHve TpaekTopuM noreta KoMeThbl;

[esiTeNnbHOCTb NPeanpUsTUS;

hYHKLMOHMpPOBaHME cUCTEMbI 0Gpa3oBaHue;

peanusauus ONToBbIX TOBApOB B Npuaenax 04HOro pbiHKa;
4YepTexu 34aHus.
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19.3.4. MNepeyeHb 3ag4aHNM ANA KOHTPOJIbHbLIX U NabopaTOpPHbIX paboT

BAPUAHT 1.
3adaua Ne1. OnpegenuTe,
1) Kakue 13 npeanIoKeHHbIX Mogenen NHPOPMaLMOHHbIE, a Kakue maTepuanbHble?

a) KapTuHa ¢ nsobpaxeHnem nemnsaxa;

0) CXema MeTpPONONNTEHA;

B) rpacuk yHKLMY;

r) MPOrHO3 POCTa YNCIIEHHOCTU HaCENEHUS;
a) pagvoynpasnsemMas Modesnb camorneTa.

2) Kaknme wn3 npeasioKeHHblXx Moaenen o6bekToB peanbHOW LOEeNCTBUTENbHOCTU

NCMOonb3yTCA ANS:
a) nosny4YeHus HoBbIX 3HaHMN 06 OObEKTE;
6) ynpaBneHus.

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

mMmoaenmpoBaHnA CBOWCTBa OOBLEKTOB:



CyulecTBeHHble CBONCTBA

O06bekT moagenupoBaHus eflb MoaennpoBaHus
A P U A P obbekTa

OnpegenuTb Nnowaab

JHava
Aa4yHOro yyacrtka

3adaya Ne3. lo 3agaHuio 2 onpeaenute, Kakas WMHGOPMaLMOHHas MoAenb MOXET
COOTBETCTBOBATb 06BEKTY MOAENMPOBAHWS COMNACcHO LUesniv MOA4envMpoBaHus:

Ob6bekT Lenb CyLiecTBeHHble WHpopmaLumoHHas
MoOenmpoBaHus MoOenMpoBaHus cBoncTBa obbekTa mMogernb
Hava Onpenenutb

nnowagab  AayHoro

y4yacTka

3adaya No4. [laH obbekT: KHuza. CdhopmynupyiTte uenb MHPOopMaLNOHHOIo
MOEeNnMpOoBaHUs, COrnacHo Luenu onpegenure Bua MHOpMaLnoHHON MOAENW, BblAenvB
CYyLLIECTBEHHbIE NPU3HAKKN, NOCTPONTE MoAeNb 06bekTa CornacHo Lenu, Ucnonb3ys
MHopmaLmoHHble TexHonorm (MS Word, MS Excel, rpacuyeckme pegaktopsl, A3bIku
nporpaMMMpoOBaHns U Tak ganee).

3adaya Ne5. Teno maccon m nagaet B Bo3ayxe ¢ 6onbLuon BbicoTbl. Cuna
FTp:A-v-i—B-v2 .
COMpOTUBIIEHNS . Hantn 3aBucMMOCTb CKOPOCTM OT BPEMEHM.
Yka3zaHue:
Coenante nodcHsoWMn pucyHok. O6Go3HaybTe BCe Cunbl OENCTBYHOLWME Ha Teno.
3anuwwure |l 3akoH HbloTOHa B BEKTOPHOM BUAE, 3aTEM B MPOEKLUSX.

A=n=6-wr-u-R

, snecb R — papuyc ceuenus tena (nynwn, wapuka n 1.4.), U -

ANHaAMMYeckasi BSI3KOCTb cpefpbl, B=k=05-cS '0"7’@0"’, roe ¢ — 6GespasmepHbIN
KOadhpULMEHT NTOOOBOro CONpPOTUBIIEHMS, S _ nrowagb cedeHus Tena.

Ceegute 3agavy K pewleHnto auddepeHumanbHOro ypaBHEHUS.

BAPUAHT 2.

3adaua Ne1. OnpepgenuTe,

1) Kakne n3 NpeanoXeHHbIX Mogenen MHPOPMaLMOHHbIE, a Kakne MatepuanbHble?

a) BenoTtpeHaxep;

0) MaKeT KHUTU;

B)  adwuwa;

T) rpacdhnk 3aBUCUMOCTU BbICOTbI, BPOLLEHHOrO Mo YriioM K FOPU3OHTY, Tena
OT BPEMEHW;

)1) 3CKN3bl KOCTIOMOB K CMEKTaKIo.
2) Kaknme wn3 npeasioKeHHblXx Moaenen oO6beKkToB peanbHOM OeNCTBUTENbHOCTU
ncnonb3yTea ans:

a) MOCTPOEHUSA rnnoTes;
0)  nporHoaupoBaHus.

3adaya Ne2. Onpenenutb CyLECTBEHHbIE C TOYKM 3PEHUst yKasaHHbIX Lenen
MOAENUPOBAHNA CBOWCTBA OOBEKTOB:

Ob6bekT Lenb CyLiecTBeHHbIE CBOMNCTBA
Mo4enMpoBaHus MOLENMPOBaHMUSA ob6bekTa




MpasgHWYHbLIN cTOoN Mepepatb
npeacTasneHve o}
npasgHUYHOM obepne
poaCTBEHHMKAM W3 [pYroro
ropoga

3adaya Ne3. lo 3agaHuio 2 onpeaenute, Kakas WMHOPMaLMOHHas MoAenb MOXET
COOTBETCTBOBATb OOBEKTY MOAENMPOBAHMS COTNACHO Lenv MO4EeNMpoBaHuUS:

Ob6bekT Lenb CyLlecTBEeHHbI WHopmaumnoH
MOAeNnupoBaHng MOAeNMpoBaHnA e cBoncTBa 0ObekTta | Hast Mogenb
MpasgHUYHBLIN Mepenatb
cTon npeacTrasneHve o}

npasgHu4YHom obepe
pPOACTBEHHMKAM U3
Apyroro ropoga

3adaya Neo4. [laH obbekT: KabuHem uHgopmamuku. ChopMynupynTte Lenb
NHOPMaLMOHHOrO MOAENNPOBAHNS, COrMacHo Lenu onpeaenute Buag MHopMaLumoHHON
MoZEenu, Bbl4eNMB CyLLEeCTBEHHbIE NPU3HAKM, NOCTPONTE MOAErb OObeKTa COrnacHo Lenu,
ncnonb3ysi MHopMaunoHHble TexHonorn (MS Word, MS Excel, rpaduyeckne pegakropebl,
A3bIKM NPOrpamMMUPOBaHKA 1 Tak Aanee).

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

M , BEAOMbIN TEMNNTOBO30M CUION TArMU Fo Hawnte aBa otBeTa: 6€3 yyeTa cunbl TPEHUSA U C
Y4ETOM TPEHNS O BO3AYX, MOCTPOWTE 3aBUCMMOCTM CKOPOCTU OT BPEMEHMN.

YkaszaHue:

Cpoenante nodcHsawWMn pucyHok. OB603HauybTe Ccunbl, AEUCTBYHOLLME Ha Teno.
3annwwuTe |l 3akoH HbloTOHa B BEKTOPHOM BUAE, 3aTEM B MPOEKLMSIX.

F, :A'V+B'V2 = =6- . .

Cuna TpeHus 7 ; ede A=n=6-7-u R, spece R — pagwnyc
ceyeHua Tema (nynu, wapuka W T.4.), u - AMHAMUYECKas BA3KOCTb  CpPefpbl,
B=k=05-c-S-p,

P @evt rne C _ GeapasMepHblii KOI(PMULIMEHT NMOGOBOrO COMPOTUBAEHNS,
S _ nrowiaab cevyeHms Tena.
CeeauTe 3agady K pelueHuto andpdpepeHumanbHoro ypaBHeHus.

BAPUAHT 3.
3adaya Ne1. OnpepnenuTe,
1) Kakue 13 npeanIoKeHHbIX Moaenen NHPOPMaLMOHHbIE, a Kakue maTepuanbHble?

a) 3anucb WwaxmaTHon napTum;

0) MoJernb CTPYKTYPbl KOCTHOW CUCTEMBI;

B) anropuTM pacyeTa Hanbornee BbIrOAHOIO pacnpeneneHnst pecypcos;
r) rpacdunk yHKLMY;

a) MUHUMMU3aLNA PACXOA0B, CBA3AHHBIX C NMOArOTOBKOW CNeLuanmcToB.

2) Kaknme wn3 npeasiokKeHHblXx Moaenen oO6beKkToB peanbHOM [eNCTBUTENbHOCTU
ncnonb3yTea ans:
a) ONTUMU3ALINN;
0) perucTpaumm.

3adaya Ne2. Onpenenutb CyLECTBEHHbIE C TOYKM 3PEHUst yKasaHHbIX Lenen
MOAENUPOBAHNA CBOMCTBA OOBEKTOB:




Ob6bekT Lenb CyLiecTBeHHblE CBOMNCTBA
MoOenMpoBaHus MOLEnNMpoBaHMs ob6bekTa
Typuctnyeckun Paccuutatb
noxoAa nepeyeHb W  KONMUYECTBO
HeobXxoOuMbIX  MPOAYKTOB
nuTaHus

3adaya Ne3. lo 3agaHuio 2 onpeaenute, Kakas WHOPMaLMOHHas MoAenb MOXET
COOTBETCTBOBATb OOBEKTY MOLENNPOBAHMSI COrMAacHO Lienn MOAEeNMpoBaHus:

Ob6bekT Lenb CyLiecTBeHHble WHpopmaumoHHas
MogenmpoBaHus MO EenMpoBaHus cBoncTBa obbekTa mMogernb
Typuctuyeckmn Paccuntatb
noxoAa nepeyeHb n

KONmM4yecTBO

HeobxoaANMbIX

NPOAYKTOB NUTaHUSA

3adaya No4. [laH obbekT: Maza3uH «[lodapkux. ChopmynmpyinTe Lernb
NHPOPMaLMOHHOIO MOAENNPOBAHNS, COrMacHo Lenu onpegenute Bua MHpopMaLuoHHON
MOZENW, BblAENUB CYLLECTBEHHbIE MPU3HAKN, NOCTPONTE MOAENb OOBbEKTA COrMacHO Lenu,
ncnonb3ysi MHopMaunoHHble TexHonorn (MS Word, MS Excel, rpaduyeckne pegakropebl,
A3bIKWM NPOrpaMMMpPOBaHKSA U Tak ganee).

3adaua Ne5. NocTponTb rpaduk 3aBUCMMOCTM CKOPOCTU PaBHOMEPHOIO ABMKEHUS
MOTOPHOM NOAKM OT MOLLHOCTW YCTaHOBMEHHOro MoTopa.
YkasaHue. N3 WKONbHOro Kypca pmsmkn M3BECTHO, YTO MOLLHOCTb eCTb paboTa,

A
N=—

coBepluaeMasi B e4UHNLY BPEMEHU, TO eCTb ! . PaboTa, B CBOK oYepeb, — BENMUMHa,
paBHasi BEKTOPHOMY MPOV3BEAEHMIO CUMbI HA NepeMeLLeHe, COBEPLLIAEMOE TOYKOM

A:ﬁTP'S; Frp

npunoXxeHma cunobl, NN , rae — cuna TpeHuns. I'Ipvl paBHOMEPHOM ABUMXEHUN

N=Fp-v . Tak KaKk ABMXEHNEe paBHOMEPHOE,
KOCUHYC yrra mMexagy CUromn n HanpaereHMeM ckopocTu paseH 0, To N =Fp v,

CoenanTte nosicHaWMIA pucyHok. OBo3HaubTe cunbl, EACTBYIOLLNE HA TENMO.
3anuwwure |l 3akoH HbloTOHa B BEKTOPHOM BUAE, 3aTEM B MPOEKLUSX.

—_— 2 = o . . .
Cuna tpermns L =A-v+B-v" A=n=6-7-p-R

S=v-t , TOrja MOLLHOCTb onpeaensieTcs kak

, paguyc cevenus Tena (nynu,

B:kIO.S'C'S'pcpef)bl C _

lWapuka v T.4.), | - AMHamMu4eckas Bs3KOCTb cpeabl,
6e3pa3mepHbIn KoahPUUMEHT N06OBOro CONPOTUBEHNS, A nrowanb cevyeHns Tena.

BAPUAHT 4.
3adaua Ne1. OnpepnenuTe,
1) Kakue 13 npeanioKeHHbIX Moaenen NHPOPMaLMOHHbIE, a Kakue maTepuanbHble?

a) Ckenet 4YenoBeka, XpaHsLWwMmica B kabuHeTe Gruonormu;
0) rnobyc;

B) cOOPOYHBIN YepTex n3genus;

r) cucTEMa ypaBHEHWI;

Il) KapTuHa ¢ n3obpaxeHneM nensaxa onpenerieHHon MeCTHOCTMW.
2) Kakve wu3 npeanioKeHHbIX Mogenen OObEKTOB peanbHOW AEUCTBUTENBHOCTU
MCNonb3yTCH ANS:




a)
0)

OnucaHus CTPYKTYpbl 0O BEKTA;
npeacTaBrneHnsi peanbHbiX 06 HEKTOB.

3adaya Ne2. Onpenenutb CyWECTBEHHbIE C TOYKM 3PEHUSI yKasaHHbIX Lenen
MOAENUPOBAHNA CBONCTBA OOBEKTOB:

O6bekT Llens CyLecTBeHHble CBOWCTBaA
MoAennpoBaHns MoAennpoBaHus obbekTa
KonnekTus knacca BbisCHUTb, KTO 13
yyaLmxcs Krnacca B
Tekywem wmecaue Oyger
npasgHoBaTb AeHb
POXAEHUS.

3adaya Ne3. lo 3agaHuio 2 onpeaenute, Kakas WMHOPMaLMOHHas MoAenb MOXET
COOTBETCTBOBATbL OOBEKTY MOAENMPOBAHMS COTNACHO Lenv MOA4ENMpoBaHus:

Ob6bekT Lenb CyLiecTBeHHble WHpopmaum
MOAENUPOBaHNS MOZEeNMPOBaHNA cBolncTBa o0bekTa OHHas Mofersb
Konnektus BbisicHUTb,
Knacca KTO M3 y4aumxcs

Knacca B TeKyLlem
MecsLe Oyner
npasgHoBaTh [eHb
POXAEHUS.

3adaya Ne4. [laH obbekT: Llkona. Chopmynupynte Lenb MHPOPMALMOHHOTO
MOAENUPOBAHNS, COMMacHO Lienu onpegenure sug MHAMOpMaLnoHHON MOL4ENN, BbiAenns
CyLLIeCTBEHHbIE NPU3HaKN, NOCTPOMTE MoAeSb 06beKkTa CornacHo Lenu, Ucnosb3ys
MHopmaLmoHHble TexHonornm (MS Word, MS Excel, rpacduyeckme pegaktopbl, A3bIku
nporpaMmMmMpoBaHu1s 1 Tak ganee).

3adaya Ne5. Paketa maccor M ctapTyeT ¢ 3emnun. Yepes kakoe BpeMsi JOCTUTHET
BbICOTbI H, ecnu exxecekyHAHO BblOpacbiBaeT NPOAYKTOB CropaHMsi MacCconm m CO CKOPOCThLIO U?
TpaeKkTopuio OBWKEHUS paKeTbl M300pa3nTb rpadnyecku.

YkasaHue:

CpoenanTte NOSICHAOLWMIA PUCYHOK, 0603HaYbTE BCE CUSbl, JENCTBYIOLLME Ha PaKeTy C
MOMEHTbI BbiIXOA4a Ha opbuTy.

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

[nsa peweHnsa gaHHon 3agadn He06X04MMO BOCMNONb30BaTbCs 3akOHOM BcemumpHoro

TAroTeHUA

.mz
F=G—=

, rae G _ rpaBuUTaLMOHHAs NocTosiHHas, "'t — macca pakeTb!,

m,

mMacca 3emnu, 7 — paccTosiHMe Mexay Tenamu (Tak kak Terno nocre Bbixoaa Ha opouty

r
nogHMMaeTCd Ha BbICOTE H OT NOBEPXHOCTU 3emnu ot

3emnn).

CuntaTb B HayarnbHbI MOMEHT BpemeHn i

CKOPOCTb (CKOPOCTb NPW KOTOPOW BO3MOXEH BbIX0A, Ha opbuTy),

=R

Semnu

=7.8xm/c

+ H(¢)

, roe R _ paauyc

— nepBaa KoCcMmn4yeckas

H, =

R3e,wzu
ki

R3
eMmi pa'D.VlyC

3emnu. OcTtanbHble HeO6XOD,I/IMbIe BXOOHble NapaMeTpPbl YKaXXnte CaMmoCTOATES1bHO.

Cwuna TpeHus npu 6oMbLINX CKOPOCTSIX:
— 6e3pasmepHbIN KO PULMEHT NTOO6OBOro CONPOTMBIEHUS (PaKkeTy cUMTaTh LLEPOXOBATLIM

=BV

TR

eB:O‘S.C'S.pcpedbz,r C

ne

unnuHgpom € = 1,2 ), S _ nrnowaab cevyeHnss Tena (B 4aHHOM cryyae nrollagb OCHOBaHUS




p=py-exp(=f-H@)

— MAI0THOCTb BONN3M NOBEPXHOCTN 3eMIn.

uunuMHapa), NIoTHOCTb KKOCMUYECKOM» Cpeabl onpenensercs
L~56-10"m" p, =1225ke/ M’

VlCI'IOJ'Ib3yFI YMCIIEHHbIE METOAbI, HANANTE 3aBUCUMOCTH V(Z),H(l‘) ) I'IOCTpOl7ITe Fpad)VIKI/l
W), H(1)

BAPUAHT 5.
3adaya Ne1. Onpepnenure,
1) Kakne 13 npeanoXeHHbIX Moaenen MHPOPMaLUMOHHbIE, a Kakne MatepuanbHble?

a) MpOorHo3 YMcneHHoCTN HaceneHns 3emnu;

0) KOMMblOTEPHAsi MporpamMma, COCTaBfieHHasi Ha ypoke MHOpMaTUKM U
NO3BONSIOLLAs BbIBOAUTL TEKCT Ha 3KpaH Aucrres B Buae GeryLien CTpoku;

B) aduwwa;
r) MnaH BbiNycka NpoayKLWM;

1)  «BELLMit» COH.
2) Kakue w3 npennioKeHHbIX Mogernen oObekToB peanbHOW AeNCTBUTENBbHOCTM
ncnonb3yoTca ons:

a) UMUTaLUK;
0) MNPOrHO31POBaHUS.

3adaya Ne2. OnpepenuTb CyLECTBEHHble C TOYKM 3pPEHUsI YKasaHHbIX —Lenew
MOZEenMpoBaHNs CBOMCTBA 0OBbEKTOB:

Ob6bekT Uenb CylecTBeHHbIE CBOWCTBA
MoOenMpoBaHus MOZEenMpoBaHus obbekTa
MpasgHuK MNpeactaButb MakeTt
nocnegHero 3BoHKa odhopmMmneHns 3ana K
npasgHoBaHMIo
«[locnegHero 3BOHKa»

3adaya Ne3. lo 3agaHuio 2 onpeaenute, Kakas WHGOPMAaLMOHHas MoAenb MOXET
COOTBETCTBOBATb O6BEKTY MOLENNPOBAHUS COrMNacHO Lienn MogennpoBaHus:

ObbekT Lenb CyLlecTBEHHbI WHbopmaumnoH
MOAENUPOBaHNS MOZEeNMPOBaHNA e cBoncTBa obbekTa | Has MoAesnb
MpasaHuk MpenctaButb
nocnegHero 3BoHKa MakeT odopmneHus
3ana K
npasgHoBaHMIO
«[MocnegHero
3BOHKa»

3adaya Ne4. [laH o06bekT: [Mpa3dHuUYHbIl cmon. ChopmynupyiTe Lenb
MHOPMAaLMOHHOrO MOAENNPOBaHNS, COrNacHo Lenu onpeaennte Bug MHpopMaLmoHHON
MoZenu, BblAENMB CyLLEeCTBEHHbIE NPU3HAKW, NOCTPOMUTE MOAerb OObeKTa COrnacHo uenu,
ncnonb3ysi MHpopmaumoHHble TexHonorun (MS Word, MS Excel, rpacdunyeckme pegakropsl,
A3bIKWM NPOrpaMMMpPOBaHKSA U Tak ganee).

3adaua Ne5. MocTpoiite rpacuk sasucumoctn 271/ AV) o1 cvopoctnn V ans

KMcnopoga npu Temneparype T NameHure Temnepatypy. Kak nsmeHmTbCAa npu aTom
pacnpeaeneHne?
YkasaHue:




W3 kypca uUanKn M3BECTHO, Yncro Monekyn rasa M| umeroLwmx ckopocTu B npeaenax
ot ¥ go VAV no Makcsenny pasHo:
M?
M 3 -
Anz(—)é n-e PRT 4.yt Ay
2-7-R-T , ONS MOMEKy MMEILLMX CKOPOCTb B 3TOM

MHTepBarne paBHa An/n  Owa saBucuT oT BENMUMHDI nHTepBana Av.
3pecs, M — monsipHas macca;
R _ rasoBas nocrosiHHas.

BAPUAHT 6.
3adaya Ne1. Onpepnenure,
1) Kakne 13 NpeanoXeHHbIX Modenen MHPOPMaLUMOHHbIE, a Kakne MatepuanbHble?

a) MakeT 3aCTPOWNKKN XXNINOro panoHa;

0) mMaTepuarnbHas TouKa;

B) cpenHue nokasaTtenun cepum 3MepeHunn;

r) rpacdhnk 3aBUCUMOCTU BbICOTbI, OPOLLEHHOrO Mo YriioM K FOPU3OHTY, Tena
OT BPEMEHU;

J:[) 3anuchb LWaxMaTHOW NapTun.
2) Kakue w3 npennioKeHHbIX mMogernen oObekToB peanbHOW AeNCTBUTENBHOCTM
ncnonb3yTea ans:

a) oTobpaxeHus AnHaMMKK NpoLiecca;
0) npeacTaBneHns cTaTU4ecknii N3obpakeHui.

3adaya Ne2. OnpepenuTb CyLECTBEHHble C TOYKM 3pPEHUsI YKasaHHbIX —Lenew
MOJEeNnMpPOBaHNs CBOMCTBA OObEKTOB:

CyulecTBeHHble CBOWCTBA
O6bekT MogenMpoBaHus Llenb mogenupoBaHusi
obbekTa
MarasuH «Mup KoHdeT» lMo3HakoMnTb noTpebuTens
C aCCOPTUMEHTOM MarasuHa

3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHMOPMaLMOHHAs MoAeNb MOXEeT
COOTBETCTBOBATb O6BEKTY MOAENMPOBAHMS COMNACHO LUesniv MO4enMpoBaHmus:

O6bekT Lenb CyliecTBeHHble MHdopmaumoHHas
MogenMpoBaHus MOEenMpoBaHu1sA cBoncTBa obbekTa mMogernb
MarasuH «Mwup | MNo3HakoOMUTb
KOHEeT» noTpebutens c
acCoOpTUMEHTOM
mMarasuHa

3adaya Ne4. [laH o6bekT: CkgopeyHuK. ChopmynupyiTe Lenb NHPOPMALMOHHOIO
MOAENUPOBAHNS, COMMacHO Lienu onpegenurte Bug MHAOOpMaLnoHHOW MOLENW, BbiAenns
CyLLIECTBEHHbIE NPU3HAKN, NOCTPOMTE MoAeNb 06beKTa CornacHo Lenu Ucnonb3ays
NHopMaLmMoHHble TexHonornm (MS Word, MS Excel, rpacuyeckne peaaktopsbl, S3blku
nporpaMMMpoBaHnsa U Tak ganee).

3adaya Ne5. B MOMEHT BpeMeH 1 =0 pa knemmbi Lenu nogaeTcda HanpskeHue,

—77 Pt — _ 1,
MEHSIIoLLLEECS MO 3aKOHY U=U,-e Uy 100: p=lc

R=100 xOm C =

, rae . I'Iapameprl uenu:

L2 mx@. [lo kakoro noTeHumnana 3apsauTcs KoHaeHcaTop?




YkaszaHue:

Ecnn 6bl KOHAEHCATOp 3apaXxarica OT MICTOYHMKA TOKa C NOCTOAHHbIM HaMpAXeHnem

U'=U,
, TO
j_d4_Uy=U. dU_U,-U.
dt R dt R
nony4Ynm

U=U-,(1-e"*)

B paHHOM 3agade nogatollee HanpsXKeHne MeHSETCA No 3aKOHY:

U'=U,-e"

HOSTOMy AOna gaHHOro cny4asd nonydmMm

;4 _U'-U_U, e -U Y
dt R R dt
Ecrm U ' sUuwu U'<0

1 _B
dUu _ R—C(er p

‘~U)npuU,-e”" >U
npuU,-e” <U

.70 1 =0 Toraa okoHuaTensHo MoxHO 3anmcaTs:

Mcnonb3yto YncneHHble MeToabl, HananTe 3aBUCUMOCTb v, PesynbTtaT oTOGpasuTe

dt 0
rpadpuyecku.
BAPUAHT 7.

3adaua Ne1. OnpegenuTe,

1) Kakne 13 NnpeanoXeHHbIX Moaenen MHPOPMaLUMOHHbIE, a Kakue MmatepuanbHble?

a) Mogaenb CTPOEHUst MONeKyrbl MOAbI;

0) WHCTPYKUMSI MO NPUMEHEHWIO U3Oenus;

B) dhopmyna onpeaenenns nnowaan KkBagpaTta;
T) KapTMHa C M300paxeHneM nensaxa;

) rpacpuk yHKLMN.
2) Kakme wn3 nNpeasiokKeHHblXx Moaenen o6beKkToB peanbHONW OeNCTBUTENbHOCTU

NCNonb3yrTCA ANnA:

a) nony4eHns HOBbIX 3HaHW 06 0ObEKTE;
6) 00 BACHEHNST M3BECTHLIX (AKTOPOB.

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

O6bekT mogennpoBaHns

Llenb mogenupoBaHusi

CyLlecTBeHHble cBoWcTBa
obbekTa

CKBOpEYHUK

PaspaboTtatb uyepTex [nng
N3roTOBIIEHNSI CKBOPEYHWNKA

3adayva Ne3. To 3apgaHuio 2 onpegenuTe, kakas WHMOPMALMOHHAs MOOENb MOXET
COOTBETCTBOBATb 06BbEKTY MOAENVMPOBAHWS COMNAcHO Leniv MOAenMpoBaHus:

Ob6bekT Lenb CyliecTBeHHble WHpopmaumoHHas
MogernmpoBaHus MO EenMpoBaHus cBoncTBa obbekTa mMogernb
CKBOpPEYHUK PaspaboTaTb yepTex

ANs  N3roToBNEHMUSA

CKBOPEYHMKA




3adaya Neo4. [laH obbekT: [Jemckas cbopHas uepywka. ChopmMynmpynTe Lernb
MHGOPMALIMOHHOIO MOAENMPOBaHMWS, COrfacHo Lenu onpegennte sug MHopMaLnoHHOM
MOoZEnu, Bbl4eNMB CyLLEeCTBEHHbIE NPU3HAKW, NOCTPONTE MOAErNb OObeKTa COrnacHo Lenum,
ncnonb3ys MHpopMaunoHHble TexHonorun (MS Word, MS Excel, rpaduyeckune peaakropesl,
A3bIKW NPOrpaMMMpPOBaHKSA U Tak ganee).

3adayua No5. MocTpoiiTe TpaeKTopuIo ABMKEHUSA YaCTULbl Maccoi m ¢ 3apsaoMm 9 g

none 3apaga qz B BakKyymMe, Ha4allbHO€ paCCTOoAHMEe Mexay HAMU

[ Vo
I Ha4anbHaa CKOPOCTb )

1 HanpasneHa nopg yrnom & k ocu coeauHAOLWEN 3apsaabl. 3apaabl CYMTaTh OJHOMMEHHbIE.

Yka3aHue:

1 g9,

dre, I

[N pelueHns 3agaym Bocnosb3yiTecb 3akoHOM KyroHa ,

£, =885-10""®D/m |

— pacCTtosAHnEe eCTb (byHKLl,I/ISI OT BpeMeHn l(t) .

CoenanTte NOSICHAOLWMIA PUCYHOK, YKaXKUTe BCE CUMbl, AENCTBYIOLLME HA 3aPSKEHHYHO
yacTtuuy, 3anuwmnTte ans Heé |l 3akoH HbloToHa, NOCTPONTE NPOEKUMIO Ha BbIGPAHHYHO OCb.
PeweHwne 3agayn ceeguTe K pelueHmnto anddepeHumansHOro ypasHeHus. Mcnonbayto

YMCIEHHbIE METOAbI, HANANTE 3aBUCUMOCTb x(t) . PesyanaT 0TO6p83I/ITe Fpad)l/l‘-leCKl/l.

BAPUAHT 8.

3adaua Ne1. OnpepgenuTe,
1) Kakne n3 NnpeanoXXeHHbIX Moaenen MHPOPMaLMOHHbIE, a Kakne MatepuanbHble?

a) AJ'IFOpI/ITM peweHna KsaapaTtHOro ypaBHeHUA,;

0)

B)

r)

1)

2) kakve
MCMONb3yTCA:

a)
6)

CcOOPOYHbIV YepPTEX N3nenus;
pacnvcaHue ypoKOB;

MakeT ckereTa YeroBeka;
mMacca aToma Bogopopa.

B Ka4yecTBe 3TarnoHa;
ANs perncrpaumm.

M3 npensiokeHHbIX Mogenen OOBLEKTOB pearnbHOn

JEeNCTBUTENBHOCTHU

3adaya Ne2. Onpegenutb CyLECTBEHHbIE C TOYKM 3peHust

MogennMpoBaHnA CBOMCTBA OOBLEKTOB:

YKa3aHHbIX uenemn

O6beKT MogenMpoBaHus

Lenb mogenupoBaHus

CyuwiecTBeHHbIe CBOMCTBa

obbekKkTa

KonnekTtus knacca

MNosHakomMuTb  Opysen U3
apyrom CTpaHbl C
O HOKNACCHMKaMn

3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHGOPMaLMOHHAs MoAEeNb MOXEeT
COOTBETCTBOBATb OOBEKTY MOAENMPOBAHWS COMNIACHO Leniv MOA4ENMPOBaHMUS:

O6BbeKT Uenb CyLwiecTBeHHbIle MHdopmaumnoHHan
MoaenupoBaHus MoaenMpoBaHus CBOMCTBa 06beKkTa Moaenb
KonnekTtus knacca Mo3HakomMuTb

apysen 13 gpyrow

CTpaHbl c

O[HOKITaCCHUKaMMU




3adaya No4. [laH o6bekT: YuebHnll rpouecc 8 wkosne. ChopMynupynte Lenb
MHGOPMALIMOHHOIO MOAENMPOBaHMWS, COrfacHo Lenu onpegennte sug MHopMaLnoHHOM
MOZEnM, BblAEeNMB CyLLEeCTBEHHbIE NPU3HAKW, NOCTPONTE MOAErNb OObEKTa COrnacHo Lenu,
ncnonb3ys MHpopMaunoHHble TexHonorun (MS Word, MS Excel, rpaduyeckune peaakropesl,
A3bIKW NPOrpaMMMpPOBaHKSA U Tak ganee).

3adaya Ne5. Koneco mMaccoit m, pacnpeaeneHHoit no o6oay paanycom R | Bpataetcs
C yrnoBom ckopocTbio @ Ha ocK C KUAKON CMA3Kon U TOPMO3UTCS TOMBKO TPEHUEM, MNpu
BpaLLEHMUN Ha OCU C XKWUOKOW CMa3Ko MOMEHT TOPMOSSLLMX CUI 3aBUCUT OT CKOPOCTU

M, =-a-0-b-o .
T B ocu. KoahMUMeHT NpuHATL pasHbiMu: @ = 2.8 107 H - m-c |

—4 o
b=91-10"H -m-c . Koneco octaHaBnueaetcs, koraa yrnoBas CKOpPpOCTb CTAHOBUTCA paBHOU

@1 Hangute Bpems u konn4ecTso 060poToB A0 ocTtaHoBku ( ). MocTponTe rpaduk
3aBUCMMOCTM ANS YINTIOBOW CKOPOCTMU.

YkasaHue:

BbINONHUTE NOACHSAIOLLNA PUCYHOK.

Bocnonb3yntechb ypaBHEHNEM BpaLLaTENbHOrO ABMKEHUSA

M:Ial—a):—a-a)—b-a)3
dt

npu 3ToM
2
I=m-R

Mcnonb3yto YNCNEHHbIE METOAbI, HAaWANTe 3aBUCMMOCTb o(t). PesynbTat oToGpasute
rpadpuyecku.

BAPUAHT 9.
3adaya Ne1. OnpepnenuTe,
1) Kakne 13 NnpeanoXxeHHbIX Moaenen MHAPOPMaLMOHHbIE, a Kakue MaTtepuanbHble?

a) Mopenb asmxeHunsa nnaHeT ConHEYHOW CUCTEMBI;
0) MaKeT KypHana;

B) OrMaBreHNe KHUTU;

r) anropuTm peLLeHNsa ypaBHEHNS;

Il) npasuno pasbopa crnosa no cocTasy.
2) Kakme wn3 nNpeasiokKeHHblXx Moaenen o6bekToB peanbHONW OeNCTBUTENbHOCTU
ncnonb3yoTea ons:

a) onucaHus NoBeAeHUs: peanbHoro o6bekTa;
0) npeacTaBreHnsi CTPYKTypbl 0GbekTa.

3adaya Ne2. Onpenenutb CyLECTBEHHbIE C TOYKM 3PEHUst yKasaHHbIX Lenen
MOAENUPOBAHNA CBOWCTBA OOBEKTOB:

CyuwiecTBeHHble cBOMCTBa

Ob61BbeKkT moaenupoBaHus enb MoaenupoBaHus
A P W A P obbekKkTa

Y4ebHbin npouecc B wkone | MNpeacrasutb nopsgoK
NpOBEAEHUs  YpoOKOB U
MECTO MX NpoBeAeHUS

3adaya Ne3. o 3agaHuto 2 onpegenute, kakas WHGOPMaLMOHHAs MoAEeNb MOXEeT
COOTBETCTBOBATb O6BEKTY MOAENMPOBAHMS COMNACHO Lenv MOA4ENMpoBaHmus:

O6bekT Uenb CyuwiecTBeHHble UHdopmaumoHHasn
MozAenupoBaHuA MoAenMpoBaHuA CBOMCTBa 0ObLeKTa mMozaenb




Y4yebHbin npouecc B | MNpeactaButb

LKone nopsiioK NpoBedeHUs
YPOKOB U MECTO MX
npoBegeHus

3adaya Neo4. [laH obbekT: Ceemoghop. ChopmynupyiTte Lenb NHHPOPMaLMOHHOIO
MOENMPOBaHUSA, COrNacHo Lenun onpeaenvrte Bua MHAOOPMaLNoOHHOM MOAEnNu, BbiAENNB
CYyLLIECTBEHHbIE NPU3HAKN, NOCTPOMTE MoAeNb 0ObeKTa CornacHo Lenu, UCnonb3ys
MHopmaLmoHHble TexHonornm (MS Word, MS Excel, rpacdumyeckne pegaktopsbl, A3bIku
NporpaMMmMpoBaHust U Tak ganee).

3adaua Ne5. C kakon yrnosoin ckopocTeio @ BpallaeTcs Koneco, ecnv K ero o6oay rno
KacaTeslbHOW NpunoXeHa NOCTOsIHHasA cuna F 9 Koneco uveet maccy M | pacnpegeneHHom no
oboay pagnycom R Mpw BpaweHn Ha OCK C XKNOKOW CMA3KOM MOMEHT TOPMOS3SALLMX CUN
3
3aBUCUT OT CKOPOCTH MTP =—a-o-b-o B ocu. KoadhpuuneHT NPUHATE paBHbIMU:
a=28-10"H -m-c_b=9.1-10"H-M-Cc_Koneco ocTaHaBNMBAETCS, KOrAa yrnosas

CKOPOCTb CTaHoBUTCA pasHon @

YkasaHue:
MosicHALWMIA PUCYHOK

1. MocTponTe rpacuk 3aBUCMMOCTU ANK YIIIOBON CKOPOCTMW.

o
Hanuwwte ypaBHeHMe OBWKEeHUs
M:Id—a):F-R—a~a)—b-a)3 =0
dt ,rae M =F-R _ viomeHT npunoskeHHo! cusbi
F
npn 3TOM
I=m-R*

Mcnonb3yto YncreHHble MeToabl, HanauTe 3aBUCMMOCTb o(t) Pesynbtat oTobpasute
rpagonyecku.

BAPUAHT 10.
3adaua Ne1. OnpepnenuTe,
1) Kakue 13 npeanIoKeHHbIX Moaenen NHPOPMaLMOHHbIE, a Kakne maTepuanbHble?

a) 3apan anekTpoHa;
0) OrnaBreHue KHUTY;
B)  adwuwa;
r) yCKOpeHne cBoOOAHOro nageHnst BGrmsm noBepxXHOCTN 3eMnu;
) rpacvK yHKLMMN.
2) Kakne un3 npeasiokeHHblx Mogenen o6bekToB peanbHOW OeNCTBUTENbHOCTU
MCNonNb3yTCH ANS:

a) perncTpaLmm;
0)  wucnonb3oBaHUA B KAYECTBE 3TaNoHa.

3adaya Ne2. OnpepenuTb CyLWECTBEHHbIE C TOYKM 3pEHUsI YyKasaHHbIX —Lenew
MOZENNPOBaHUS CBOMCTBA OOBHEKTOB:




O61beKkT mogenupoBaHus

Lens mogenupoBaHus

CyuwiecTBeHHble
obbekTa

CBOMCTBa

CapoBblin y4acTok

OOBbACHUTL

pobpatbca OO yvacTka u3
onwxanwero ropoga

APY3bsIM,  Kak

3adaya Ne3. lo 3agaHuio 2 onpeaenute, Kakas WMHOPMaLMOHHas MoAenb MOXET
COOTBETCTBOBATb OOBEKTY MOAENMPOBAHMS COTNACHO LEenu MOA4ENMpoBaHus:

O0bekT
MoaenupoBaHus

Uenb
MoAenMpoBaHuA

CywiecTBeHHble
CBOMCTBa OobbeKTa

MUHdopmaumnoHHasn
moaenb

CapoBblin y4acTok

OOBbACHUTL
ApYy3bsM, Kak
pobpatbes Jo
y4yacTka 13
onwxanwero
ropoga

3adaya No4. [laH obbekT: Typucmudeckuli noxod. Chopmynupynte Lenb
NHPOPMaLMOHHOIO MOAENNPOBAHNS, COrMacHo Lenu onpegenute Bua MHpopMaLuoHHON
MOZENW, BblAENUB CyLLECTBEHHbIE NMPU3HAKW, NOCTPONTE MOAENb 0ObEKTa COrNnacHo Lenwu,
ncnonb3ysi MHopMaunoHHble TexHonorn (MS Word, MS Excel, rpaduyeckne pegakropebl,
A3bIKWM NPOrpaMMMpPOBaHKSA U Tak ganee).

a,v -
3adayua Ne5. 3apnaBas B pasnuyHbIX 3HA4YEHUs NS BENTUYMH P> Vo, nccnepymnte

BOMPOC O ABWKeHUWM Terna B6nm3n JlyHbl. ATMocdepa TOpMO3UT NoNeT CUION, PaBHOM F=A4-v

-4 1 .
, ANSA NPOCTOTbI CYnTaTh, YTO 4 He 3aBUCKT OT BBICOTHI (B3stb 4=10"¢c") Mocrpoiite
TpaekTopus nocagku. Paguyc n maccy B3aTb U3 Tabnuupl B [NpunoxeHuu 1.

Yka3saHue:

MosicHALWMIA PUCYHOK

¥

@

@)

3anuwunTte Heobxoaumble bopmMynbl

v=,Vv.+V;
3 y

r'=(@-x)+(p-y).
no Il 3akoHy HeroTOHa:
ma=F, +F,

Pacnuwwute atn cunbl B npoekumm Ha ocn OX n OY:




F =G :
msz 2
r
a—Xx
Fm;l.)X:Fm;V 9

v
Fme: Fmp _x’
V
V
_ Y
FmpY_ mp .
v

Mcnonb3ys YncneHHble MeToAbl, pacnuiumnTe opmyrbl ANs NPOEKUUA CKOPOCTEN.

19.4. MeToanyeckmne matepuanbl, onpeaensroLwime npoueaypbl oLeHUBaHUA
3HaHUW, YMEHUU, HaBbIKOB U (UNKN) onbiTa A4eATENbHOCTU, XapaKTepU3yroLwmx
aTtanbl GPOPMUPOBAHMA KOMMETEHLUN

OueHka 3HaHWW, YMEHWM W HaBbIKOB, XapakTepusylowas aTanbl (opMUMpoBaHUS
KOMMEeTEeHUMA B paMKax U3ydeHuUst AUCLMNIIMHBbI OCYLLEeCTBNAETCA B XO4e TeKyLlen u
NPOMEXYTOYHOW aTTecTauun.

Tekylnn KOHTPOSib YCNeBaemMoCTU MPOBOOUTCA B COOTBETCTBUM C [lonoxeHuem o
Tekywen aTrectaumm obyyarowmxcs Mo nporpamMam  BbicLero obpasoBaHusA
BopoHexckoro rocygapCTBEHHOIO yHMBepcuTeTa. Tekylwmin KOHTPOSb yCrneBaemMoCTu
npoBoauTCca B dpopmax: YpOHMarbHbIX 0npocos, rabopamopHbIX U KOHMPOISIbHbIX
pabom, mecmuposgaHus. Kputepun oueHMBaHUs NpuBeaeHbl Bbille.

MpomexyToyHaa aTTecTauus npoBoaMTCA B cooTBeTCcTBMM C  [lonoxeHnem o
NPOMEXYTOYHOW aTTecTaumnmn obydaroLmxcsa no nporpaMmmam BbicLIero o6pasoBaHus.
KOHTpONbHO-U3MepuTeNnbHble MaTepuanbl NPOMEXYTOYHOW aTTecTaumMm BKIHOYaKT B
cebsi TeopeTnyeckne BONpoOChl, NO3BONSAIOLLME OLEHUTb YPOBEHb MOMYyYEHHbIX 3HaHWUI U
npakTnyeckoe 3agaHve, No3BonsoLee OUeHUTb CTeneHb COOPMUPOBAHHOCTU YMEHNI
N HaBbIKOB.

Mpn oOueHuBaHUM UCMONb3YITCHA KOMMYECTBEHHbIE LKanbl oueHOK. Kputepun
OLleHMBaHWNA NpUBeLEHbI BbiLLE.



