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

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: COBpeMCHHLIC TCXHOJIOTMH YUCJIICHHOT'O MOACIIMPOBAHNA B MHXKCHCPHBIX 3a1a4ax
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy coctaBui: A.B. XensBac

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl aiekrponnku 29.05.2020



AHHOTANMA

Kypc "CoBpeMeHHBIE TEXHOJIOTUH YUCICHHOTO MOJCIMPOBAHUS B MHKCHEPHBIX 3ajadax’ MpeaycMarpuBacT
(OpMHPOBaHUE y CTYACHTOB IPAKTUYECKHX HABBIKOB U OIBITa MPUMEHEHHs 0A30BBIX 3HAHUI B PEIICHUU
HayYHO-TIPAKTUYECKUX 33/1a4;0CBOCHHE METOJOB MAaTeMaTHYeCKOTO MOJICIUPOBAHUS TIPH HU3YYCHUH
00BEKTOB Pa3IMYHON TPUPOJIBL.

3amaun Kypca:

* O3HAaKOMJIEHHE C OCHOBHBIMHU INPUHIUIIAMHU NPUMEHEHHUS MaTeMaTHUYE€CKHX METOIOB W MOZEINeEH;

* OBJIaJICHHWE OCHOBHBIMHU MPUHIUIIAMHU T10 OPTaHM3AINH, TUIAHUPOBAHHIO M PeaU3aliyl JKCIEPUMEHTA;
* HW3y4YCHHE MOZEIIEH METOAAMU MAaTEMAaTUYECKON CTaTUCTUKY;

* npuoOpeTeHne HABBIKOB HHTEPIPETAIIMY U IPUMEHEHUST MOJICIICH.

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JKEH:

3HaTh:

- TPUHIMIIBI MaTeMaTHYeCKOTO MOJEIUPOBAHUS OOBEKTOB IUIS PA3IMYHBIX c(ep HAyKH, TEXHUKH U
YIpaBJICHHUS;

- TCOPCTUYICCKUC OCHOBBI YUCJIICHHBIX MCTO OB,
- IPUHIUIIbBI MaTeMaTHYSCKON CTaTUCTHUKH.

Vmern:

- IPUMEHSATH METOABl MOJICITHPOBAHMSI, CTAHJAPTHBIC MaTEMATHUECKUE MOJETH NIl PEIISHUS MPUKIIaTHBIX
3a7a4;

- pa3pabarbIBaTh HOBBIC MaTeMaTUYEeCKHE MOJCIU W OICHHBATh WX aJCKBATHOCTh M TOYHOCTH;

- ACTIOJIH30BAaTh IMONYYEHHBIC PE3YJbTaThl B HAYYHOH JIEATEILHOCTH.

Bnaners:

- HaBbIKaMH NPUMEHEHUSI METOJ0B MAaTeMaTHYEeCKOTO MOJEIUPOBAHUS TP M3y4E€HUH OOBEKTOB Pa3IHMYHOMN
MIPUPOJIBI.

OcHOBHOE cofepX)aHue Kypca H3JIOKEHO B CIEAYIOMINX pa3aesax:

. Beenenune. Kiaccudukanust Mmogeneit 1 METOIOB pELICHUS 3a1a4.
. CraTucTHYECKHIA aHAJIN3: TEOPHsI paclpeeIeHnH.

. Kputepun 3Ha4MMOCTH, KpUTEPHUH COTIIACHS.

. luciepcnoHHBIN aHAIH3.

. PerpeccHOHHBIN 1 KOPPETSALNOHHBIN aHAJIN3BI.

. MeToasl MHOTOMEPHOTO CTaTUCTUYECKOTO aHAJIN3a.

. OnTHMHU3aLMOHHBIE MOJIEITH.

. CrarucTHuecKuii aHaJIN3 BPEMEHHBIX PSAIOB.

O 0 3 N LD b W N~

. [IpuMeHeHne cTaHaapTHBIX MPOrPAMMHBIX ITAKETOB MPUKJIATHBIX IPOTPAMM U CHCTEM ISl PEIICHHS 3a/1a4d
M0 CTATHCTUYECKOH 00paboTKe M MOJIEITUPOBAHUIO.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

* (GOpPMHUPOBAHUE Yy CTYAEHTOB IPAKTUUECKUX HABBIKOB M OIbITa NPHMEHEHUS 0a30BBIX 3HAHUH B
PEIIEHUN HAYYHO-TIPAKTHYECKUX 3a]ay;

¢ OCBOCHHC MCTOAOB MATECMATUYCCKOIO MOACIIUPOBAHUSA IIPU N3YyUYCHUN 00BEKTOB paSJ’IH‘lHOﬁ OpHUpPOALL.

33]13‘1]([ JAUCHUIIINHBI
¢ O3HAKOMJICHHUC C OCHOBHBIMU IMPUHIUITIAMU IPUMCHCHHUA MATCMATUYICCKUX MCTOAOB U MOﬂeHeﬁ;

° OBJIAACHUC OCHOBHBIMH [IIPpUHIUIIAMUA TI0 OpraHU3allii, IUIAHUPOBAHUIO W pCaIM3allun
IKCIICPUMCHTA,

* HW3y4YCHHE MOZECIIEH METOAAMU MAaTEMAaTUUECKON CTaTUCTUKY;



* IpHOOpeTeHNEe HAaBBIKOB MHTEPIPETALMH U IIPUMEHEHUS MOJIEIIEH.
2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, VYK-1.1 Ananusupyert 3aaady, BbIJIEISA 3TAIbl €€ PEelIeHUs,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMAInK,  |ACHCTBHSA 110 PENICHUIO 3a/1a4K

HPUMEHSATH CUCTEMHBIN MOAXO 1ist pemieHuss  |YK-1.3 PaccmarpuBaeT pasiu4HbIC BapHAHTHl PELICHUS
IIOCTaBJICHHBIX 3a/1a4 3aJla4M, OLICHUBAET UX IIPEUMYIIECTBA U HEAOCTATKU

[IK-1.8 Brnameer HaBbIKamMu pabOTBI C COBPEMEHHBIMU
SI3BIKAMH [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH JUTSl HaydHBIX PACTETOB

Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM

N [IK-1.2 Hmeer ryOokoe 3HaHME W MOHMMaHUE Oa30BBIX
MPEIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE

MaTeMaTUYCCKUX AUCIUITIINH

(aHaTMTHYECKIE M IMUTAIIMOHHEIC)

HCCIEOBAHNS [IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U

OmucCaHvgd W HUCCICAOBAaHHA MNPOHCCCOB U SBIICHUM B
COOTBCTCTBYIOIINX HAYYHBIX 00macTax

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HATB!
- TNPUHLHXIB MAaTEeMaTHYECKOTO MOJAEIHPOBAHUS OOBEKTOB JUISl pa3iMyHBIX cep HayKH, TEXHUKU U
YIpaBJICHHUS;
- TEOPETHUYECKHE OCHOBBI YUCIEHHBIX METO/IOB;
- IPUHLIUIIBI MATEMAaTUYECKON CTaTUCTUKU.

YMETb:
- NPUMEHATb METOIAbl MOZCIUPOBAHMSA, CTAHJAPTHBIE MAaTEMAaTUYECKUE MOZEIU Ul PEIIEHUs
MPUKIIAAHBIX 3a7a4;
- pa3pa0aTbIBaTh HOBBIE MAaTEMaTH4YECKUE MOJEIM M OLEHMBATh MX a/JE€KBaTHOCTh U TOYHOCTB;
- HCTIOJIB30BATh TOJIYYEHHBIE PE3YJIBTaThl B HAYYHOU NEATEIbHOCTH.

BIIAJIETh:

- HaBbIKAMM MPUMEHEHHs METOAOB MAaTeMaTHYECKOTO MOJAEIHPOBAHUS TIPU M3YYCHHUU OOBEKTOB
Pa3JIMYHON IIPUPOABL.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Beenenne. Kmaccudukanus mojneneét u 4 )
METOJIOB pEIICHMS 3a4a4.
) CTaTI/ICTI/IquKI:H?I aHaJIN3: TEOpHUS 4 )
pacrnpeneneHui.
3 Kputepun  3HauMMocTH,  KpUTEpUHU 4 )
comacusl.
4 JlucnepcroHHBIN aHAJIN3. 4 2
5 PerpeccMoHHBII ¥ KOPPEISLUOHHBIN 4 1
aHaJIu3bl.




6 Mertoubl MHOI'OMEPHOTO 4 4
CTaTHCTUYCCKOrO aHaJIN3a.

7 OnTUMU3aHOHHBIE MOAEIIH. 2

] CraTuCTHYECKUIl  aHallu3 BPEMEHHBIX )
PAIOB.

9 [Ipumenenue CTaHAAPTHBIX ) )
MMPOTPaMMHBIX ITAKETOB.

Hroro gacos 30 15

[TonroToBka K 3K3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 45 yac., 1 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (Ocennuii)
1. Begenue. Kiaccudukanus Mmoaeneii 1 METOIOB PELICHUS 3a1a4.

[Mpeaver mucumruimHbl. Poip MareMaTHUeCKMX METOJOB M MOJeNeil B OOBSICHEHHU SIBICHHHA W
npoueccoB B pusnyeckoM mupa. IloHsTHE 3aK0HA, 3aKOHOMEPHOCTH U MOJIENIH B HayKe.

[IpumeHeHne mMareMaTHYECKHUX METOJOB M Mopenei. CBs3b MpeaMeTa C JIPYTUMH CIeHaTbHBIMU
JUCIIUTUINHAMMU.

[lonsatne wmopenu. OcHOBbI MomenupoBaHus. CTpyKTypHU3alusl. PasHoBHIHOCTH MoOzenei.
IIpoBeneHune nuaHUPOBaHUS YUCIEHHOTO KCIIEPUMEHTA.

XapakTepucTuKa IpoLeccoB MoaenupoBaHus. OmnpeneneHue CTPyKTYpbl, BXOIHBIX U BBIXOJHBIX
naHHbIX. OLeHKa KayecTBa MOJEIIH.

2. CraTUCTUYECKHI aHAIIN3: TEOPHsI paclpeieIeHuH.

[IpoBenenne SKCHiepUMEHTa, MPOCTPAHCTBO BHIOOpKH M pe3ynbrar. CTaTUCTHKa U BEPOSITHOCTH.
[loBropenue ucnbiTanuii. 3akoH OoibmuX yucen. LleHTpanbHas npenenbHas Teopema. COop u
aHanu3 AaHHbIX. (Cxarve JaHHBIX.

@yHKIMA WIOTHOCTH U (yHKUUS pacnpereneHns. MHOroMepHbIe pacrpeeeHusl.
Kpussle pacnpenenenus 1 ux Bujibl. Mepbl paclioyIoOKEHUsI U pacCesiHUSL.

Buger crangapTHbIX  pacnpeneicHHd  (ITyacCOHOBCKOE, OWHOMHUANbHOE, Jiorapudpmmuyeckoe,
CUIIEPTEOMETPUYECKOE, HOPMAJIBHOE, psalbl I'pamma-Ilapnse, ceMencTBo pacnpeneneHuil [Inpcona,
pacnpenenenue Komm). Pacnpenenenune Creionenta, @umepa.

MHoromepHOe HOpMaJIbHOE pacIpeieCHuE.

3. Kputepun 3Ha4MMOCTH, KPUTEPUU COTIIACHSI.

CoracoBaHHOCTh TEOPETUYECKON MOJIEIH C JJaHHBIMH OITbITa. JloBepuTenbHbIH nHTEpBaiL. Kpurepun
3HAYUMOCTH.

Kpurepun cornacus. Krnaccuduxamust ouneHOK. MeToasl HaxOXKIEHHS OLEHOK I1apaMeTpoB
pacripeneneHus. MeTon MakCUMyMa IpaBIono00us. MeToq MUHIMYyMa.

4. JIlucnepCUOHHBIN aHATIU3.

OcHoBHI Teopun o01Iel JmHeiHoN Monenn. OaqHO()aKTOPHBIA 1 MHOTO(MAKTOPHBIN JUCTIEPCHOHHBIN
aHanu3. AJEKBaTHOCTb Mopaeiau. CTaTUCTUYECKUE BBIBOABI: KPUTEPHHM 3HAYMMOCTH U KPUTEPHUH
coracus.

5. PerpeccrOHHBIN U KOPPEISILUOHHBIN aHATU3bI.




[Ipocras nuHeitHast perpeccus U KOPPESIMMOHHBIN aHanu3. MHOXEeCTBEHHAs JIMHEHHAasi perpeccus,
yacTHasd M MHOXKECTBEHHas koppemnsuus. [lokasarens koppensiuuu paHroB. PaHr ciydaiHOW
BEJIMYUHBI.

MHoxecTBeHHas koppemsiuusa. KoppensiuuoHnHas Marpuna. BeluuciieHue 3HaueHMM 3aBUCHUMOIO
MpHU3HAKa Ha OCHOBE perpeccu. MeToJ HAaMMEHBLIMX KBAJAPaToB. YpaBHEHUs MapabOIHYecKoro
Buja. Jlorapudpmuyeckue u cTeneHHbie (yHKIINH.

6. MeTtonpl MHOTOMCPHOI'0 CTaTUCTUYCCKOT'O aHaJIM3a.

Ananusz BeiOpocoB. IIpoBepka rumore3 o BekTopax cpenHux. Kiaccudukauus B ciydae OBYX
nomynsiiuic. Knmaccudukanuss B ciydae n momyisinuii. [lomaroBelit JUCKPUMWHAHTHBIA aHAIU3.
Kitacrepnslit aHanms.

7. OHTI/IMI/I3aI_II/IOHHBIe MOACIIN.

[TocTaHoBKa 3a/1a4M U MOHATUE ONTUMHU3ALMOHHOM MoeaH. CTpyKTypa ONTUMH3AIIMOHHON MOJIEIIH.
JluHeiiHbIE CTATUCTHYECKHE MOJCNH M JIMHEWHOe mMporpaMmupoBaHne. PopMynupoBKa 3aaad U
uX rpaduvecKoe pereHue.

AnreOpandeckuii METOA pEIIeHHs ONTHMH3AIMOHHBIX 3a7ad W CHMIUIEKC-MeTOn. basucHoe
peureHue. YcnoBue ontuMuzanuu. [IpukiagHble MporpamMMbl Ui PEIICHUS 3a1a4  METOAaMH
JMHEHHOTO POTPaMMHPOBAHHSI.

8. CraTucTUYeCKUi aHAIN3 BPCMCHHBIX PAOOB.

TpeHapl, TarM W CHIAXWUBAaHUE PSIAOB JWHAMUKH. Monenu aBToperpeccuu. MeToasl Teopuu
CllydaiHbIX NIPOLIECCOB Ul aHAJIN3a BPEMEHHBIX PAIOB.

9. IlpumeHeHne CTaHIAPTHBIX [IPOIPAMMHBIX [TAKETOB.

[IpumeHeHne cTaHJapTHBIX IPOrPAMMHBIX [TAKETOB MPUKJIAJHBIX IPOrPaMM U CUCTEM ISl PEILEHUs
3a[a4 10 CTaTUCTUYECKO 00paboTKe U MOAETUPOBAHUIO.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOECKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. BBenenue B matemaruueckoe mojenupoBanue / B.H. Ammmxmun, M.B. 'ntman, U.3. Kennep [u ap.].
— M.: Jloroc, 2004. — 440 c.
2. Kocromapos /. I1. BBognsie nexiuu no yrcieHHbIM MeTogam. — M.: Jloroc, 2004. — 184 c.
3. Cemaxkun U. I'., Xennep E. K. Uadopmanmonnsie cuctemsl u moaein. — M.: bunom, 2005. — 303 c.
4. bepexnas E. B., bepexxnoit B. 1. Marematnueckie METOIbI MOAETHUPOBAHUS SKOHOMHUECKUX
cucteM. — M.: ®uHaHcw 1 ctarucTtuka, 2005. —432c.

JlononHuTeNbHAS TUTEpATypa
1. KouetkoB E. C., Cmepuunckas C. O., CoxonoB B. B. Teopust BeposTHOCTEN U MaTeMaTHIecKas
craructuka. — M.: TH®PA, 2003. — 240 c.
2. Matnses B. JI. Teopus BeposiTHOCTEH U MaTeMaTrueckas craTuctuka. - M.: Axagemus, 2009 - 320
C.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)



He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHSATUAX UCIIOJIB3YIOTCA MYJIBTUMEIUUHBIEC TEXHOIOTUY, BKJIIOYAsl IEMOHCTPALIUIO IPE3CHTALIHIA.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, NpoCHyaBIIMKA Kypc JEKUUH, IODKEH OBJIAACTh OOIIUMM IOHSATHHHBIM amnmaparoM u
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocemenus Bcex JEKIMH, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM; BEIEHHE KOHCIIEKTOB 3aHSATHIA;
AaKTHUBHOE y4yacTre B OOCYKICHUH JICKIIH;

2) BaXXHO AOOWTHCA MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUU W3YYEHUS! OTICIBHBIX TEM, BOIPOCOB, CIENyeT OOpaliarhCsi 3a KOHCYJIbTalKed K
[IPETIO/IaBaTENII0 Ha JIEKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
Kageapa MEeKTPOHUKU

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A.B. XensBac



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[IK-1.8 Brnameer HaBbIkKamMu pabOTBI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH [17151 HAYMHBIX PACYETOB

Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIIMOHHEIC)

[IK-1.2 Hmeer ryOokoe 3HaHME W MOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

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

HUCCIICA0OBAHUA

2. Iloka3areim OLleHUBAHUS KOMIIEeTeHITHH

B pesymsrare wu3yueHus IUCHUIUTUHBI «COBpPEMEHHBIC TEXHOJIOTMH YHUCICHHOTO MOJICIHPOBAHHS B
MHKEHEPHBIX 3a/1a4ax» o0ydaromuiics JoJKeH:

3HATh:
- MPUHIMITEI MaTeMaTHYECKOTO MOJENNPOBAHUS OOBEKTOB Ul PA3IM4YHBIX cep HayKu, TeXHUKH U
YIpaBJICHHUS;
- TEOPETUUYECKUE OCHOBBI YUCIIEHHBIX METO/IOB;
- IPUHLIUIIBI MATEMAaTUYECKON CTaTHCTUKH.

yMeTh:
- NPUMEHATH METOJBI
IIPUKJIAJAHBIX 337a4;
- pa3pabarbIBaTh HOBBIC MaT€MaTU4YE€CKHE MOACIH W OLEHHBAaTh WX AJEKBATHOCTb M TOYHOCTD;
- HCIIOJIb30BaTh IIOJYUYCHHbIE PE3YJbTaThl B HAYYHOH JIEATEIbHOCTH.

BJIaJeTh:

MOACIIUPOBAHHUA, CTAHAAPTHBIC MATCMATUYCCKUC MOACIN IJid PpCHICHUS

- HaBBIKAMM NPUMEHEHHMS METOAOB MAaTeMaTHYECKOTO MOJECIUPOBAHUS MPU M3YYEHHH OOBEKTOB
Pa3IUYHON IPUPOJBL.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromuMUCsS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bormpocs! aiis moarotoBku k nuddepeHImpoBaHHOMY 3a4€Ty:
1. O6mras kiaccuukamnmsi MOeIeH.

2. CnyuvailHble BEMYMHBI M YACTOTHBIE paclpeneieHus. DKCIEPUMEHT, MPOCTPAHCTBO BHIOOPKU H
pe3yJbTar.

3. dyHKuMA MIOTHOCTU M QYHKIUS paciipenenaeHus. MHOroMepHbIe pacipeaeaeHusl.

4. Kpussle pacupezeneHus 1 ux Buibl. MOMEHTHI paclpeeIeHusl.

5. Tunu4Hble OMMOKU ONMMCATENbHBIX CTATUCTHUK U UX Ha3HAYCHUE.

6. Bunpl crannaptHeix pacnpenencHuid (pacnpenaencnue Ilyaccona, OMHOMHAIbHOE pacmpe/ieieHue,
dhopmyna beprymm).

7. MHOrOMEpHO€E HOPMaJIbHOE pacIpeeICHHE.

8. Kputepnn 3HaunMocTy. Jl0OBEpUTENBHBIE HHTEPBAJIBI.

9. OnHO(DakTOpHBIA JUCTICPCHOHHBIA aHAJIH3.
JTUCTIEPCUOHHOM aHAJM3E.

[lopsimoxk BbUMCIEHUH TIpU  OXHO(AKTOPHOM




10. MuoroakTopHBIH TUCIIEPCUOHHBIN aHAIIN3 U aJIEKBATHOCTh MOJICITH.

11. KoaddunueHT Koppensiuy 1 ero CBONCTBA.

12. MHOXeCTBEeHHas! KOPPEAIus U aBTokoppesus. Koppensaiuonnas marpura.

13. Ontumuzanuonnsie Moaenu. [loctanoBka 3agaun. CTpyKTypa ONTUMHU3ALUOHHONW MOJIEIH.
14. Jluneiinsie cTarucTrueckue Mozaenu. [loctaHoBka 3a/1ad ¥ ux rpaduyeckoe perieHue.

Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ympedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
WCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP@KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHU peIIaTh CIOKHBIE NpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;
*  TIOJHOE W DIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparyphl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLENIMIX U HANPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTaOOPAaTOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOJTHEHHS 3aJaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM Yy4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 331a4;

*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOseMbl B HECTaHIAPTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOM
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHOW POTpaMMO TUCTIUITITHBI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOH TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 3a/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHUYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHKUE HAyYHOU TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;



*  YCBOCHHME OCHOBHOW W JIOTIONHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOM
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTeNnbHas padoTa Ha MPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aJaHUH.

6 6ayoB — (XOPOILO):

* JIOCTaTO4YHO MOJHbIE U CUCTEMAaTU3UPOBAaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWHU, CTHIMCTUYECKH T'PaMOTHOE, JOTHYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUAX, KOHUEHIMAX M HANPABICHUSAX IO H3Y4aeMOM
IUCIMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAas CaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBBIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTarO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpamMMBbl;

*  HUCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
U3JI0KEHUE OTBETA HA BOIPOCHI, YMEHHUE JI€JIaTh BHIBODI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX yueOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCLUUIUIMHE M JaBaTh UM CPaBHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amia — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  HUCIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOJABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0 PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYZAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeNIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTrpaMMOi TUCIUILTHHBL;

*  HCIOJb30BaHUE HAYYHOH TEPMHHOJIOTUM, W3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKAMH U JIOTHYECKUMH OLIHOKAMU;

*  cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PEILICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
JIHCIHILIAHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaHapTa;

. 3HAHHUSA OTJEJIBHBIX JINTEPATYpPHBIX MCTOYHHKOB, PEKOMEHIOBAHHBIX Yy4eOHOW mporpaMMoi
JVCLUUTUIHHBL,



° HCYMCHUC HCIIOJIb30BaTh HAYYHYIO TCPMHHOJIOTUIO IAUCHUIUIMHBI, HAJIUYHUEC B OTBETC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKHUX OH_II/I60K;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasione Npoueaypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu nposenennn nuddepenHpoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacoOB
B YCTHOW W (WJIM) TUCBMEHHOMU (hopMe.



