degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Brruncnurensable 1 ”HPOPMALMOHHBIE TEXHOJIOTHMHA KHHETHYECKON TEOpUN

10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: CynepKoMIbIOTEPHOE MOAETHPOBAHUE SIAEPHBIX IPOLIECCOB U TEXHOJIOTUI
Ou3TEX-1IKOIAa TPUPOAONIOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOoIoruii uM. U.B.
Kypuatosa
Kadeapa MOJIEINPOBAHUS AEPHBIX IPOLIECCOB M TEXHOIOTHI

Kypc: 3

KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au4. ex.: 3
[IporpamMmy cocraBunu:

10.10. Knocce, a-p ¢us.-mar. HayK, JOIIEHT
@.I". UepemucuH, a-p Gus.-mar. HayK, Ipodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MOAETUPOBAHUS SAEPHBIX MTpoLeccoB U Texuonorui 18.05.2020



AHHOTANMA

CrynenTsl, u3yuatomue Kypce «BoruncnurenbHele M1 MHOOPMAIIMOHHBIE TEXHOJIOTHH KMHETHYECKOW TEOpum»,
JOJDKHBI OBJIaleTh OOLIMM TOHSATHHHBIM anmaparoM M HAyYUThCSl MPUMEHSTh TEOPETHYECKUE 3HAHUS Ha
npakThke. B pesynbrare M3ydeHUs IUCHMIUIMHBI CTYAEHT JOJDKCH HMMETh OCHOBHBIC INPEACTABICHUS 00
OCHOBHBIX MPHUHLHUIAX 00BEKTHO-OPUEHTPOBAHHOIO MPOrPAMMHUPOBAHUS, METOAAX MOCTPOCHHS MPUKIIAJIHBIX
IPOrpaMM Ha OCHOBE OOBEKTHBIX TEXHOJOTHH IS PA3IMYHbBIX 3374 KHHETHYECKOW TEOPHH, PaCCUUTHIBATh U
aHaAJIM3MPOBaTh TA30KMHETHYECKHE MPOLECCHl TEIJIOMAacCONepeHoca, PacCUNThIBaTh OCHOBHBIE (hH3MYECKUE
XapaKTEPUCTUKU Fa30KMHETUUECKUX IIPOLIECCOB.

1. lean u 3apa4n

Henp AucoMnInHBI
- 3HAKOMCTBO C OCHOBaMH TEXHOJOTMH OOBEKTHO-OPMEHTUPOBAHHOIO  IMPOrpaMMHUPOBAHUS
(U3NYECKUX TPUITOKEHUH.

- 3HAKOMCTBO C OCHOBaMu (bYHKI_II/IOHI/IpOBaHI/IFI OIICpAllMOHHBIX CPCI.

3agaun AUCHUILUITHHBI
- ¢opmupoBaHue 0a30BBIX 3HAHWH B 00JACTH OOBEKTHO-OPUEHTHUPOBAHHOIO IPOrPAMMHUPOBAHUS
(U3NYIECKUX TPUIOKEHUH;

- 06yquHe CTYACHTOB OCHOBHBIM MCETOAAM W 1[OAXOAdaM, HCIOJIb3YyEMbIM B TCEXHOJIOTUAX
06’LeKTHO—OpI/IeHTI/IpOBaHHOFO nporpaMMupOBaHUs,

- (hopMupoBaHHEe MOAXOAOB, OCHOBAHHBIX Ha 00BEKTHO-OPUEHTHUPOBAHHOM POTrPaMMUPOBAHHUH.
2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(bYHZ[aMeHTaHLHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTHI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
OIIK-2 Cnoco6eH HCIOoIb30BaTh COBPEMEHHBIC |BBIUMCIMTENLHYIO TEXHHKY M CepBHUCHI ceTu MHTepHer B
UH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a7a4 OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYeCKUe METOAbl U TPUKIAJHOE MPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON O€30MIaCHOCTH  |obecneueHne  Jjis  pElIeHHMs  HAay4HbIX  3a1ad B
npodeccuoHaIbHON 00nacTu

OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHun  |OIIK-5.1 CrniocoOGeH pemaTh TOCTaBICHHbIE 3a/1a4d B
(yHIaMEHTANbHBIX U MIPUKIATHBIX o0nacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
HCCIIeOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIeJOBAaHUN U pa3paboTOK

OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPHUTENBHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

(aHATMTHYECKIE M IMUTAIIMOHHEIC)

HCCIEOBAHNS [K-1.8 Brnameer HaBbIkKamMu pabOTBI C COBPEMEHHBIMU

A3bIKaMU IIPOrpaMMHUPOBAHUSA U MPOTrPaMMHBIMU MTAKECTAMHU
JUIA HAYyYHBIX paCucTOB




[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U

[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
aHaJiM3a HayYHBIX JaHHBIX

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeJIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh [IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
noaxozsuiee 000pyaoBaHUE, MHCTPYMEHTBl 1 |METOAOB, HCHONB3yeMbIX Ha OBM, BBIYUCIWTENBHON
METO/Ibl HCCIICAOBAHUI Ul PEIIeHHS 3a1a4 B |CJIIOKHOCTH ~ MCIOJB3yeMBIX  allTOPUTMOB M 0ObeMa

n30paHHON MPeAMETHOM 00ImacTi TpeOyeMBIX BBIYHCIUTEILHBIX PECYPCOB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
[TK-4 CriocoOeH KPUTHYECKH OICHUBATh JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu
MPUMEHUMOCTb UCITOJIb3YEMBIX METOIUK H [IK-4.2 3HaeT UCTOYHUKU IIPOMCXOXKAECHUS M yMEET
MCETOIOB MPOU3BOJUTh  OLEHKY TMOTPEIIHOCTH H3MEPEHHH U

JIOCTOBEPHOCTH 3KCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 10 JUCHHUIINHE (MOXYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
- IPUHLUIB ¥ METOABl KMHETHYeCKOoHl Teopuu bosbliMaHa, NOIYy4EeHUs KOI'€PEHTHOIO HU3JIy4EHus,
(u3nyecKue SABJICHUS, JIeXKAIe B OCHOBE METOJOB MEPEHOCa ra30B M3IYUCHUH B CIOXKHBIX CPEAax H
KOMITO3ULIMSIX.

YMETb:
- YUCJICHHO PELIaTh KHHETUYECKOE YPaBHEHUE.

BJIaJIETh:

- METOAaMU KOMIIBOTEPHOTO MOIACIMPOBAHUA Ta30KMHETUYCCKUX IPOLCCCOB, METOAAMU pa3pa60TK1/I
Hp06J'ICMHO—MO)IeJ'H/Ipy}OH_II/IX Cpca Ha COBPECMCHHBIX CYIICPKOMIIBIOTCPHBIX CUCTCMAX.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBBI  O0BEKTHO-OPHEHTHPOBAHHOTO 15 45
POrPaMMHUPOBAHHUS.
2 OcHoBrl Qt 4. 15 30
Hroro wacos 30 75
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHUSI.

OOBbEeKTHO-OpUEHTUPOBAaHHAsT MOJeNb cucTeMbl. OOBEeKTHl M Kiacchl. CrennukaTropsl A0CTyna K
YIeHaM KJlacca.




OObsBieHne n peanmsanusa kiacca. Jloctynm k uigeHam kiacca. KOHCTPYKTOpBI M A€CTPYKTOPHI.
Vkaszareuns this. CraTuyeckre ¥ KOHCTaHTHBIE METOJIBI Ki1acca.

[leperpyska omepauunii. Ileperpyska yHapHbeix omepaumid. KiroueBoe cinoBo operator. 3HaueHHs,
BO3BpAalaEMbIE OIEPALIUEH.

[eperpy3ka OMHAPHBIX ONEpaInii.

[IpeobpazoBanue THIOB.

Hacnenosanue. ba3oBeiil 1 Mpon3BOIHBIN Kiacchl. JlocTym kK 6a30BOMY K1accy.

Koncrpykrops! mpoussogHoro kiacca. [leperpyska onepanuid. Oneparus pa3peiieHus u neperpyska
(GyHKUIUH.

Uepapxus kinaccoB. AOcTpakTHBINH 0a30BbIi Kiacc. KoHCTpyKTOpHI M QyHKIMH.

MHOXeCTBEHHOE HACIEA0BaHNUE.

Buptyanenbie pyHKUINU.

[Homumopdusm.

[[TabnoHBI U UCKITIOYCHUSI.

2. OcuoBsl Qt 4.

00630p ximaccoB oubmmoreku Qt. IIpocteitmee npunoxkenne Qt4 B cucreme Eclipse. KoncombHoe
npuioxkenue Qt4. Co3nanue HOBBIX KJIACCOB.

Onement Label na dopme. Hagnuicu ¢ pucynkamu. Heckonbko ameMeHTOB Ha ofHO# Gopme. Jnanor
C TEKCTOBBIM COOOIICHUEM.

Ob6pabotka cobbiTuii. CurHaiel 1 cioTbl. CoobiTus. OOpaboTKa COOBITHI C TOMOIIBIO BUPTYaIbHBIX
METO/IOB.

Knonku u quanoru. Mopanssele nuanord. OKHa BHYTpH AHANIOTA.

MeHt0, aHeIu HHCTPYMEHTOB M CTPOKA COCTOSIHHUS.

Pa3menienne aneMeHTOB Ha (hopMe: ‘pydHOe’, MEHEDKEPhl Pa3MeIeHHS.

I'paduxka .

[punoxenus SDI u MDI.

Pabora ¢ qanapiMu. Yucna, cTpokH, MaccuBbI, cClIMCKH. KOHTEHHEPBI U HTEPaTOPHI.
Tabnuis! U 1epeBbsl.

CpenctBa XML.

ITpoueccsl, MOTOKH, CHHXPOHHU3ALIUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHas aymuTopusi, OCHAIlEHHAs] pa00YMMHU CTaHIUSIMHU, OObEAMHECHHBIMU B CETh.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
OcHOBHas JIuTEparypa
1. O0BeKTHO-OpUeHTHPOBaHHOE NTporpaMmmupoBanue B C++ [Tekct] : [yueb. mocobue ais By3os] / P.
Jladope ; [mep. ¢ anrn. A. Kysnenosa u ap.] .— 4-e uzn. — CII6. : [Tutep, 2012 .— 928 c.

2. JloBOym [.®. Visual C++ Ha npumepax. [Tox pen. [Ipod. Xomonenko A.Jl. — CII6.:
BXB-IlerepOypr, 2008.

JlomonmHUTebHAS IUTEpaTypa
1. 3emckos 1O. B. Qt4 Ha nmpumepax.— CI16.: BXB-IlerepoOypr, 2008.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponnas 6ubnuorexa dusrexa



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANIHBIC TEXHOIOTUH, BKIIIOYAsk IEMOHCTPAIIHIO
npe3eHTauui. B nmpouecce caMocTosTeNsHONU PabOThl 00YYarOIIMECs UCIIONB3YIOT CIEAYIOLIIE
nHpopmanronnsle Texnonorun kak GMSH, MPI, OpenGL.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHTsl, u3ydaronme Kypc «BblUUCIUTENbHBIE ¥ WH(POPMAIIMOHHBIE TEXHOJOTUH KHHETUYECKOU
TEOPUU» JIOJDKHBI OBNIA/IETh OOIIMM MOHATHWHBIM arlapaToM W HAYYUTHCS TPUMEHSITh TEOPETUICCKUE
3HaHWS Ha TpakTuke. B pesynprare wu3ydeHUs AWCIMILIUHBI CTYACHT JOJDKEH WMETh OCHOBHBIC
MpeCTaBlIeHsT 00 OCHOBHBIX MPHUHIUINAX 00BEKTHO-OPUEHTPOBAHHOTO MPOTPAMMHPOBAHUS, METOAAX
MMOCTPOCHUS TPUKJIAJHBIX IPOTPAMM HAa OCHOBE OOBEKTHBIX TEXHOJOTHH IS Pa3IMYHBIX 3aj1ad
KHHETUYECKOM  TEOpWH, pACCUUTHIBATh U  AHAIM3UPOBATh  Ta30KMHETHUYECKHE  IMPOLIECCHI
TETJIOMACCOTIEPEHOCA, PACCUUTHIBATE OCHOBHBIE (DM3MUECKHE XaAPAKTEPUCTHKU Ta30KWHETUYECKUX
nporieccoB. CTyIeHT NOMKEH OBJAJETh OCHOBHBIMH HHCTPYMEHTAJIBLHBIMH CPEACTBAMH ITOCTPOCHHUS
MPUKJIAHBIX TIPOTPAMMHBIX CHCTEM JUIsl (PU3NYSCKUX NpPUIOoKEeHWH. BianeTs MeTomamMu OTIaAKu U
MpoUIMPOBAHUS IPOTPAMMHBIX KOJIOB.

B pesynbrare m3ydeHHs NUCUUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIE ONMpEAENEHUS W TOHATHA,
YMETh IPUMEHSATH MOyYCHHBIC 3HAHUS JIJISl PEIICHUS Pa3IMYHBIX 33714,

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHON CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 3aJaHHUI MPOMEKYyTOUHOM aTTeCTalru.

[TokazarenemM BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
IHUCHHIUINHEL.

BaxHo 10OWTHCS MOHMMAaHUS W3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: CynepKoMIbIOTEPHOE MOAETUPOBAHUE SIACPHBIX IPOLIECCOB U TEXHOJIOTUI
Du3TEX-1IKOIAa TPUPOAONOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOoJoruid uMm. U.B.
Kypuatosa
Kadeapa MOJICINPOBAHUS AEPHBIX IPOLIECCOB M TEXHOIOTHI

Kypc: 3

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH
PazpaGoTunkm:

10.10. Knocce, a-p ¢us.-mar. HayK, JOIIEHT
@.I". UepemucuH, a-p Gus.-mar. HayK, podeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIonas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHET B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W TNPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
HayYHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

[IK-1.8 Brnageer nHaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHUPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[MK-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIE B
XO0JIe HayYHO-HCCIIE0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOYCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
ONIpEeNeNIAIOIIUE HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIOKHOCTH  HCIIONb3yeMbIX  alTOpUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0GeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1K-4.1 3Haer 4ncieHHbIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT HCTOYHHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

2. Iloka3are I OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA AUCHUIIIAHBI «BrranucimrenbHbIe U I/IH(l)OpMaLII/IOHHBIe TEXHOJIOTUN KHHETHYECKOM

TEOpHUM» 00yHaIOIINUICS JOIKEH:

3HATb:

- NPpUHIUIBI U MCTOJbL KHHETHYCCKOM TCOpUHn BOJ'ILL[MaHa, MOJIYy4YCHHUA KOTCPCHTHOIO HU3JIYyUCHUA,
(1)I/I3I/I‘-ICCKI/IC ABJICHUA, JICKAIIUEe B OCHOBEC METOHOB IIEPEHOCA Ira30B I/ISHy‘IeHI/Iﬁ B CJIOXKHBIX Cp€laax Hu

KOMITIO3UIIUAX.




YMeThb:
- YUCJICHHO PEeLIaTh KHHETUYECKOE YPaBHEHUE.
BJIaJeTh:

- METOAaMU KOMIIBOTEPHOTO MOIACIMPOBAHUA Ta30KMHETUYCCKUX IPOLCCCOB, METOAAMU pa3pa60TK1/I
HpO6ﬂeMHO—MO,Z[eJIpr}OH_II/IX Cpca Ha COBPECMCHHBIX CYTICPKOMIIBIOTCPHBIX CUCTCMAX.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylleMy KOHTPOJII0

Tems1 pedepatos:

1. CBoiicTBa KHHETHUYECKOTO YpaBHEHUs bonbimana.
2. CummerTpusi.

3. H-teopema.

4. JIuneapusoBaHoe ypaBHeHHE bosbliMaHa.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB VIS CAAYM SK3aMeHa B 6-OM ceMecTpe:

. OOBEKTHO-OpPUEHTHPOBAHHASI MOZIETIb CUCTEMBI.

. OOBEKTHI M KIIACCHI.

. Cneungukaropsl 10cTyIa K WieHaM Kiacca.

. O0ObsaBieHNE 1 peann3anys kiacca. JlocTyn K 4ieHam Kiacca.

. Koncrpykrops! u nectpykropsl. Ykaszareins this. Cratnyeckre 1 KOHCTaHTHBIE METO/IbI Ki1acca.
. [Ieperpy3ska onepauuii. [leperpyska yHapHbIX onepanuii.

. KitoueBoe ci1oBo operator. 3naueHus1, Bo3BpallaeMble orepanuei.

0 3O LK AW~

. [leperpy3ka OMHAPHBIX ONEpaIHii.

9. IlpeobpazoBaHue THUIIOB.

10. Hacnenosanue. ba3oBeiii u mpou3BOAHKIN Kiaccl. JlocTyn k 6a3oBoMy Kiaccy.

11. KoucTpykTopbl mpou3BoaHOro kiacca. lleperpyska omeparuii. Omneparusi paspelieHds Hu
neperpyska QyHKIHIiH.

12. Uepapxus knaccoB. AGcTpakTHbIN 6a30BbIi Kiacc. KOHCTpYKTOPBI 1 PyHKIMH.

13. MuoxecTtBeHHOE HaciienoBaHue. Bupryansusie pynkuun. [loaumopdusm.

14. OcHoBEI Qt 4.

15. O630p kmaccoB oudmUOTEKH Q.

16. IIpocreitee npunoxenue Qt4 B cucreme Eclipse.

[Ipumepsl 3K3aMEeHALMOHHBIX OUJIETOB:

burer 1.

1. Uepapxus knaccoB. AOCTpaKTHBINA 0a30BbIi Kilacc.
2. KoHcTpykTOph! ¥ QyHKIHH.

buner 2.
1. MHOXeCTBEHHOE HaclieoBaHre. BUpTyalbHbIE (DYHKIIHH.
2. Iomumopdusm.

burer 3.
1. Ileperpy3ka onepanuii. [leperpy3ka yHapHBIX OIepariyii.
2. IIpeobpazoBanue TUIIOB.

burer 4.
1. KoHCTpYyKTOpBI M AECTPYKTOPHL. YKa3areib this

2. HacnenoBanue. 0a30BbIil ¥ IPOU3BOIHBINA KIIACCHL.

Kputepun onennBanus



Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayza) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymur) BbICTaBISETCS CTYIACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeneHNM olleHWBaHMS 3HaHWK OOydYarolIeMycs MPEJOCTaBIsIeTCS BpeMsl Ha IMOJITOTOBKY Ha
yCMOTpeHue 3Kk3aMeHaropa. Ompoc oOyuwatomierocs mo OWJIETY HE JOJDKEH IPEBBIIIATh OIHOTO
acTpoHOMHYecKoro 4yaca. OlleHHBaHHWE 3HAHUM NPOU3BOIUTCS B COOTBETCTBHU C BBIIIEYKa3aHHBIMU
KPUTEPUSIMHU B COOTBETCTBHH C COJEPIKaHUEM JUCIUILINHEL.



