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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
CagesnibeB Cepreii KOoHCTaHTUHOBUY, K.T.H., IOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MO/JIEJITMPOBAHUE CJ/TYYAMHBIX ITPOI[ECCOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTH4yeCKoro aHaju3a M MOJe/IMPOBaHuUsl, TeOPeTUUeCKOTO M KCIepUMeHTabHOTO WCC/Ieq0BaHUs [/t
pelleHNs MH)XeHePHBIX 3a/iau IpodeCCUOHaIBHON eI TelTbHOCTH

IICK-16 — crocobHOCTh OLleHHBaTh BOTPOCH! 3((eKTUBHOCTH, HaZ|e)KHOCTH U 0e30TMacHOCTH B TIpoLiecce
skcrtyaraumu PKT

ITK-94 — crnioco6eH K yrpap/ieHnto UH(opMaliiel U JaHHbIMH, TOUCKY UCTOUYHUKOB MH(MOPMAIIUU U ITaHHBIX,
BOCTIPUSITHIO, aHa/W3y, 3alIOMUHAHWIO U Tiepefiaue WH(OPMAI[UM C WCTIO/Ib30BaHUEM I[U(PPOBBIX CPEJCTB, a
TaKXXe C TMOMOIIbI0 aJITOPUTMOB TIPH paboTe C MOJyUueHHBIMU U3 PA3/IMUHBIX UCTOUHHMKOB JaHHBIMH C 1[€JIbIO
3¢ heKTUBHOTO UCITO0/b30BaHUS TT0/TyUeHHON NH(POPMAaLIUK A1 pellieHuys 3a1au

@DOopMHPOBaHUIO KOMIIETEHIIUI CTy)KHT [JOCTHKEHHE C/IeIYIOIIUX Pe3y/ibTaToB 00pa30BaHus:
OIIK-1

3HAHUS:

COBpeMeHHbIe MPorpaMMHbIe cpefcTBa (B TOM UKMC/Ie MPOrpaMMHEIE TIAaKeThI), [Jis TIPOBEJEeHHs MaTe-
MaTUYeCKUX PacUueToB 10 BbILIIEyKa3aHHBIM (PU3UKO-MaTeMaThuyeCKUM MOJIEJISIM;

YMeHUsi:

MPOBO/IUTh MaTeEMaTHUUeCKOe MO/Ie/IMPOBaHKe MPOLIeCCOB, TPOUCXOAsAIINX B usaenusx PKT u

pa3pabaTbiBaTh ¥ MPUMEHSTh CTOXaCTHUECKKMe METO/bI [IJIs PEIlIeHHs] OTMeUeHHbIX 3a/iay;

HABbIKU:

pa3paboTKK MaTeMaTHUeCKUX Mojesielt, HeobXxoquMbIx st pa3paboTku usgenuii PKT u pa3paboTku 1
MIPUMEHEHUsI CTOXaCTUUeCKUX METO/IOB [IJisl peIlieHNsT OTMEeUeHHBIX 3a/au.
IICK-16

3HAHUS:

OCHOBHbIE CBOMCTBAa METO/JJOB CTOXaCTHUECKOTO MO/Ie/TMPOBAHHUSI;

YMeHUsi:

CTPOWThL W HWCIIO/Ib30BaTh OCHOBHBbIE BH/BI MaTeMaTHUeCKUX MO/e/iel, UCTIO/b3yeMBIX B PAaKeTOCTPO-
eHUY;

HA8bIKU:

pa3paboTKy 1 TIPUMEHEHUsT CTOXaCTHUeCKHUX METO/IO0B [I/Is pellieH st 3a1au pa3padboTku uzgenuii PKT.
IIK-94

3HAHUS:

3HAUeHUs] COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJIOTMI TPH pelieHnH 3a/ad MaTeMaTUueCKoro Mo-
[IeTMPOBAHUS B PAKETOCTPOEHHH;

YMeHUsi:

MpaKTHYeCKWe 3HAHUSI COBPEMEHHBIX METOZIOB peaM3aljiy MaTeMaTHUeCKUX MOJIe/iel HCIO0/b30-BaTh
JUIS1 PellIeHNs] KOHKPeTHBIX MH)KeHEPHBIX 3a/jay, BO3HUKAMOIIUX TIPH pa3paboTKe W 3KCIUTyaTa-I{uy Pa3/IHUHbIX
obpasnos PKT;

HABbIKU:

peIlieHns] UHKEHePHBIX 3a[au C MPUMEHEeHHeM BBbIUMC/IUTETHHON TeXHUKU W COBPEMEHHBIX TaKeTOB
BBIYUC/TUTE/TLHBIX TTPOTPAaMM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muctunmisa MOJETMPOBAHUE CJTYYAVHBIX ITPOITECCOB siBiseTcs AUCLUTIIMHOMN
o0s13aTeIbHOI yacTu 6;10Ka 1 MporpamMMbl IOATOTOBKH TI0 HarpasieHuto 24.05.01 IIpoekmuposaHue,
npou3800CMe0 U 3KCI/yamayust pakem u pakemHo-KOCMUUECKUX KOMIVIEKCO8.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA.

CopepkaHvie JUCIUIUIMHBI ~ SIB/ISIETCS  OCHOBOM Ayt ocBoenusi aucimruimH: WCIIBITAHUS
PAKETHBIX CHUCTEM, KO/IMYECTBEHHBIE METO/JbI OIEHKN J3®®PEKTHUBHOCTNH,
MOJE/INPOBAHUE PAKETHBIX CUCTEM.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4yeCKOro aHajn3a U MOJeJIMPOBaHusl, TEOPETUUECKOTO U SKCIIePUMEHTA/IbHOTO UCC/Ie0BaHUS
JI7IsI pellieHUsT MH)KeHePHBIX 3a/iau ITpodeCCUOHaIBHOM eI TeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (pr3nyecKrie ¥ MaTeMaTHueCKre MOJIe T UCCIelyeMbIX TTPOIIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIUXCS K TIPO(heCCUOHATBHOU ctepe 1eSTeTbHOCTH [I/Is PEIIeHHS
WH)XeHepHBIX 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. MojielMpoBan#e CTy4aiHbIX COOBITHIT H AUCKPETHBIX
cnydaiHbIX BeTnuuH. CiiyyaiiHbie COOBITHS TP MPOU3BO/CTBE U MPU
¢dyHKIMOHNpOBaHUH pakeT. EauHnuHbIi xpebuii. Bazosas ciyuaiias
3 6 Be/IMuMHa. ['eHepaTops! MCeBA0C/IyYaliHbIX BeMYMH. MojenpoBaHye 30 14 8 6 16 25 25 25
9TanoB (HyHKLMOHUPOBAHUS PAKET KaK OJMHOUHBIX C/Ty4ailHbIX COOBITHIA,
TOJIHBIX [PYTIN COOBITHM, CJIOKHBIX COObITHIL. [I1aHNpOBaHKe U
CTaTUCTUYECKHT aHa/IM3 UMUTALMOHHOTO SKCIIepUMeEHTa.
Paspen 2. . Moje/iMpoBaHHe HeNpPepbIBHBIX C/IyYaliHbIX BeJTHYHH.
JIeTHO-TaKTHYeCKHe XapaKTePHCTUKU PakKeT - CIydyaiiHble BeIMUnHBL VX
3aKOHBI pacripe/ie/ieHnst ¥ MOMeHTbl. Mo/ielMpoBaHHe C/TyyaiHbIX
3 6 Be/MurH Ha DBM. Metoz obpatienusi GpyHKLMHU pacripesesedus. Metoz, 45 20 8 12 o5 25 o5 25
Heiimana. MogenupoBaHue pacrpefie/leHUi: paBHOMEPHOTO,
9KCIIOHEHLMAIbHOTO, Pastest, HopmasbHOro. [IpocTast cToxacTUyecKas
Moziesib 6alMCTUYeCKOH PaKeThl. 3a/ja4 O FapaHTHPOBAHHOM JaTbHOCTH
1 rapaHTHIHOM 3arace TOT/IMBA.
Pa3pen 3. MojeMpoBaHHe CTy4yaiHbIX BEKTOPOB. BeKTopHbIe
CIlyvaiiHble BeJIMYUHbI B MATeMAaTH4YeCKUX MOZIe/IX PaKeT. 3aKOHbI
3 6 pacrpeZie/ieHHst 1 MOMeHTbI. KoBapuanust 1 KoBapHaLlMOHHasl MaTpyLia. 35 20 10 10 15 20 20 20
JIByMepHBbIii C/TyuaiiHbIi BekTop. JIMHeliHOe Tpeobpa3oBaHye CTydaifHOro
BekTopa. KaHonuueckue npeobpa3oBanusi Bekropa. Hecyujas
Cr1oCo6GHOCTb TUCTOBOTO IPOKATa.
Paspen 4. MoaeMpoBaHHe HeNPepbIBHBIX CTALHOHAPHBIX C/TyYaiHbIX
(ynkimii. Onpezenenus u npuMepsl. Harpysku 1 Hecy1ast Coco6HOCTb
KOHCTPYKLIMH KakK C/TydaifHble (DYHKLIM BpeMeHHU. 3aKOHBI PacIipe/ieieHust
3 6 Y MOMeHTBbI. ABTOKOppesisitiioHHast GyHKUus. Ee cBolicTBa. DprofMuHoCTh 34 14 8 6 20 30 30 30
cyvaiiHbIX GyHKImMHA. KaHOHHUecKoe pa3fiokeHHe CTalMOHAapHOI
ciydaiiHoi ¢yHkuuu. [Iprmeps! MogenupoBanus Ha OBM. CriektpanbHast
TJIOTHOCTb CTALlMOHAPHOM cyvaiiHol dyHKImM.
Bcero 3a 6 cemecTp 144 68 34 34 76 100 100 100
Bcero no gucuuninHe 144 68 34 34 76 100 100 100
3.2. AyATOPHBII NPAKTUKYM
Homep n
P Oo0nemMm,
Ne |HamMeHOBaHHE
Tema MPAKTHYECKOIr'o 3aHATUA ayj.
n/n pasjena
qacoB
AUCHUII/IMHBI
Pazgen 1.
Mopenvposanue o o
o iaﬁHll); x Pa3paboTka MaTeMarrueckoit Moziesii 60st camorieta ¢ cucte-moit [1BO.
1 C036/I>ITI/II‘/JI " Amnanus TPE6OBaHHﬁ 10 TOYHOCTH OIlpe/ie/ieHrA rapaMeTpoB HOCTpOEHHOﬁ 6
MOJeJ/In. Ananu3 METOAOB reHepanjn BI:I6OPOK AUCKPETHBIX CJIy‘»IElﬁ—HLIX
JUCKPeTHBIX
o BeJIMUMH
C/Ty4YaUHBIX
Be/IMYMH.
Paspgen 2. . OripefiesieHNe rapaHTHPOBAHHBIX 3HAaUEHWI TTapaMeTpPOB TeX-HUUeCKOTro
MO,ELE]'II/IPOBHHI/IQ u3nenus. O6CY)K,£[€HI/IE TMOHATHUA I'ADAHTUPOBAHHOT'O YPOBHA XdPaKTe-
HEMpepPLIBHBIX |PUCTHUKH, €€ OT/IMUHA OT ITPOEKTHOI'O 3HaYE€HU . METOALI reHepanuun
CJIy‘-IaﬁHbIX BbI60pOK MHOTOMEPHBIX C]IyqaﬁH]:IX B€J/IMUYMH C HEKOPPEe/IMPOBAHHBIMHA
2 BeJIMUMH. KOMITOHEeHTaMU. q)OpMI/IpOBaHI/Ie Moze/In AJid OINMCaHuA TPA€KTOPUU XU - 6
KOCTHOI Oa//INCTHUe CKOH PakeThbl U B UaCTHOCTHU OIIpeie/IeHrA Aa/IbHOCTU
ee r1ojiera. OHPE,Z[EJ'IEHI/IE BJ/IMAAHNMSA HeoIrlpeae1eHHOCTHU HMCIIO/JIHEHHS O-HOro
W3 1apaMeTpOB MO e/ TPA€KTOPHUU Oa/MCcThYe CKOH PakKeThbl Ha BeJIMUNHY
FapaHTHpOBaHHOﬁ Aa/IbHOCTH I10J1eTa.
3 IIpsimble ¥ KoCcBeHHbIe U3MepeHUsi. CBsI3b HeOIpe1eJIeHHOCTH KOCBEHHBIX 6
I/IBMEPEHI/Iﬁ C UCI10/Ib3yeMbIMU CpPeJICTBAMU U3Me-pEeHUA. BbI60p K/1acca
HpI/I60pEl AJI pelieHns 3aid4ui, CCl)Op-My.IIHpOBaHHOﬁ 3aldHUEM.
HOCTPOGHI/IQ MporpaMmal pacueTa Heorpeae1eHHOCTHU KOCBEHHbIX
H3MepeHHﬁ. O]_IEHI/IBEIHI/IE‘ HeorpeJe/IeHHOCTH KOCBEHHOI'O U3MeDEHMH,
3dJaHHOT'0 MH-AWBUAYaA/IbHBIM 3dJdHUEM. I/ICCJ'IE,[LOBEIHI/IE B/INAHHUSA U3MeHe-
6 23431




HYSI HeOTIpe/le/IeHHOCTH OTpe/iesieH st KaKoro-Mbo rapaMeT-pa, BXOZSILEero
B (DyHKLIMOHAJI, OTIpeZeIsIOLINN KOCBeHHOe U3MepeHue, Ha
HeOIlpe/le/IeHHOCTh pe3ysibTara U3MepeHuUs..
4 MeTozp! 1oTyueHusi BEIOOPOK 3HAYeHWH MHOTOMEPHBIX C/TyYaiHbIX 4
Pazpen 3. BeJIMUMH C KOppPeIMPOBAHHBIMU KOMITIOHEHTaMU.
MopenupoBatue| Ananm3s Hecylieil CriocoGHOCTH KOHCTPYKILMH, BBIIOJTHEHHON U3 JIMCTOBOIO
5 CITyYanHbIX MarepuaJia Ipy CTaTUueCKOM Harpy>keHuu. OrpesiesieHue 3arnaca 6
BEKTODOB. IIPOYHOCTU KOHCTPYKIIMU U €T0 CBA3U CO CTaTUCTUYECKHUMU
XapaKTepUCTUKaMU UCXOJHBIX BeJIMUUH
Pasgen 4.
Mopgenvposanue|PaccMoTpeHre BOIIPOCOB MOZe/IMPOBAHNUS CTALMOHAPHBIX I'ayCCOBCKUX
g |[HEerpepbIBHBIX CJIy4aliHBIX TIpoLieccoB. ['eHeparusi aHCcaMOJ1s peav3aLyy mpoduei 6
CTallOHApHBIX |JOPO’KHOTO MOKPBITHS pa3/IMYHOro THMa. AHannu3 BAUSHUSA (OPMbI TIPO-
C/lyyaHbIX (busisl Ha BeJIMUMHY [1eperpy30K IpY TPaHCIIOPTHUPOBKe.
(dyHKUUH.
Bcero 3a 6 cemectp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne | Homep u HauMeHOBaHMe Oo0nemMm,
CopepikaHue yueOHOro 3aJaHus
n/n pasjesa JUCLUIINHBI 4acos
Pasgen 1. MogenupoBaHue |M3ydeHHe JIeKIJMOHHOIO MaTepHrasa U3y4eHre OCHOBHOM U
1 CJTy4YalHbIX COOBITHI 1 JIOTIOJTHUTE/TbHOM JINTepaTyphl MOATOTOBKA K MPAKTUYECKUM 16
[IUCKDeTHBIX CIy4YallHbIX |3aHATHSM IO TeMaTHKe paszena opopMieHre OT4eTa 1o
BeJIMYMH. TeMaTHUKe IPaKTUYeCKOro 3aHsATHS
Paszpmen 2. . H3y4JeHHe JIeK[JMOHHOTO MaTepHrasa U3y4yeHre OCHOBHOM U
9 MopenvposaHue JIOTIO/THUTE/TbHOM JINTepaTyphl NMOATOTOBKA K MPAKTUYECKUM 75
HeTpepbLIBHBIX CyYalHBIX [3aHATHUSAM 10 TeMaTHKe pa3Zesa oopMieHHe OTueTa o
BeJINYUH. TeMaTUKe MPaKTUYeCKOro 3aHATHS
H3yJeHHe JeK[JMOHHOTO MaTeprasa U3y4yeHre OCHOBHOM U
3 Pasgen 3. MogenupoBaHue |JOTIOJTHUTETbHOM JITepaTyphl NIOATOTOBKA K ITPaKTHUYeCKUM 15
C/lyyaliHbIX BEKTODOB. 3aHATHSM I10 TeMaTHKe pasfiesa oopM/ieHue 0TYeTa I10
TeMaTUKe IPaKTUYeCKOro 3aHATUS
Pasgen 4. MogenupoBaHue |M3yueHHe JeKIJMOHHOTO MaTepHrasia U3ydeHre OCHOBHOM U
4  |HETIPepbIBHBIX 5 JIOTI0/IHHATE/TbHOM JIUTepaTypbl OATOTOBKA K [TPAKTUUECKUM 20
CTaLMOHAPHBIX C/1yYyalHbIX |3aHATUSIM 10 TeMaTHKe pa3zesia opopMieHUe oTUeTa Mo
GbyHKLMI. TeMaTUKe IPaKTUYeCKOro 3aHsATHUS
Bcero 3a 6 cemectp 76
4. POPMBI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI
CEMECTP HEAEJ/IN CEMECTPA
12(3|4 5 6 |78 9 10 1111213 |14 15 16 |17
6 Otu. o I13 | IP Otu. o I13 | AP Otu. o I13 | AP

YeiioBHbIe 0003HAUCHUSA:

o JIP — aparHoCTHUeCKasi paboTa;
e Oru. no 13 — oTyeT No NpakTUYECKOMY 3aJjaHHIO.

TeKkyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/JIEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnemyromnux dhopMax:

e HArHOCTUYECKasi pabora;
¢ OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

IIpomMeskyTouHasi arTecTanus POBOAXUTCS B popMax:

¢ 5S5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. E. E. BopobbéBa, B. FO. EmesnbsiHoB. . Teopust npunsitus petennii. CI16.5I'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2018, 70 3K3.

2. JI. H. Bei3og, C. K. CarenbeB. MogenupoBanue. CI16.BI'TY "BOEHMEX" um. []. ®@. YctuHora, 2009,
93 k3.

3. C. K. CagesnbeB. . TexHoyoruueckoe nportosupopanuve. CITI6.BI'TY "BOEHMEX" um. [I. ®@. YcTuHOBa,
2014, 55 5k3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3aHus:
1. BeCTHHK BO3/yILIIHO-KOCMHUYEeCKOI 0O0POHBI.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. https://repository.library.voenmeh.ru/jspui/ — ®@yHaamenTanbHas 6ubmioreka BI'TY « BOEHMEX» um.
H.®. YctuHOBa;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. https://urait.ru/ — O6pa3oBarenbHasi riardpopma «HOpaiiT». [Isisi By30B U CCY30B..

CoBpeMeHHbIe TPOoQeCcCHOHaNbHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;

http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHAaMeHTalbHBIX UCC/IeJ0BaHUH.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:
1. Mathcad Education - University Edition Term.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Mathcad Education - University Edition Term.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueii MporpaMme JUCIHTUTHHBI
MOJE/INPOBAHUE C/TYYANHBIX ITPOITECCOB

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda MOJEJIMPOBAHUE CJIYUYAMHBIX ITPOILIECCOB sBisieTcs AUCLUILIMHOM
o0sA3arenlbHOM uacTH 0/ioka 1 mporpaMmbl TOATOTOBKM 10 Hampasiaenuio 24.05.01 IIpoekmuposaHue,
npou3eo0Cmeo u 3KCnayamayusi pakem U pakemHO-KOCMUUECKUX KOMN/Aekcos. JuCLUIIMHa peanu3yeTcss Ha
takynerete A PaketHo-kocMudeckod TexHwku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapoii Al
PAKETOCTPOEHMUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTU4YeCcKoro aHajiv3a M MOJeIUpPOBaHUs, TEOPEeTUUYECKOr0 M SKCIepUMEHTalbHOr0 WCCAel0BaHUs [
peLeHus] MH)KeHepHBIX 3a/au MpogeCCHOHANIBbHON J1esiTe/TIbHOCTY;
[ICK-16 criocobHOCTE OLeHWBaTh BOTPOCH 3((eKTUBHOCTH, HaJeXHOCTH W 0e30MacHOCTH B TIpoLiecce
skcrutyaranuu PKT;
ITK-94 cnocobeH K ympaBneHUr0 WHGOpPMaIlell ¥ JaHHBIMH, TIOMCKY WCTOYHWKOB WH(GOPMAI[UM U JAHHBIX,
BOCTIPUSITHIO, aHaJM3y, 3allOMHHAHUIO U Tepefade WH(OpMAIMK C KCIOIH30BaHHEM IMQPPOBBIX CPEJCTB, a
TaK)Xe C MOMOIIBbI0 aITOPUTMOB TP paboTe C TOMyUeHHBIMU W3 Pa3/IMUHBIX UCTOYHUKOB JIAHHBIMU C I1e/TbI0
3¢ peKTHBHOTO MCII0IB30BaHMsI TIO/TyYeHHOW MH(OPMALK AJIs pelleHus 3aau.

ConepkaHue AWCLMIUIMHBI OXBaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C TIOCTPOEHHEM (QU3NUeCKUX U
MaTeMaTU4ueCKUX Mojiesiel [yist 3a/lad , BO3HUKAIOIIWX TIPY aHa/li3€e U MPOeKTUPOBAaHUU PaKeTHO-KOCMUUeCKOH
TeXHUKHU.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTHYECKas paboTa;
e OTYET M0 NMPAKTUUECKOMY 3a/IaHHIO.

HPOMe)KyTOIIHaﬂ dTTeCcTalus ITPOBOAUTCA B QIOPMEIXZ
¢ 5S5K3dMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTUHBI
TpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (76 u).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTLUTHHBI
MOJE/INPOBAHUE C/TYYANHBIX ITPOLIJTECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

H TpyRoeMKOCTB,
anMeHOBaHUeE PadoThI Pexkomenjyyemasn uTeparypa uac.
Pazgen 1. MopenupoBaHue CIyYaiHbIX COOBITHI M JUCKPETHBIX CIyYaiHbIX BeJTHYHH.
E. E. BopoObéBa, B. 1O.
EmenbsiHoB. . Teopust mpUHATHS
M3yJeHue JeKI[MOHHOTO MaTepuasia u3yueHre 0CHOBHOM pemenwuii: CI16. BT TY
Y IOTIOTHUATE/IbHOU JIUTEPATyPhI MOATOTOBKA K "BOEHMEX" um. [I. ®. YcTHHOBa,
MpaKTUYeCKMM 3aHATHSAM 10 TeMaTHKe paszena 2018 (2,3) 16
oopM/ieHre OTUeTa 10 TEMaTHUKe TIPaKTHUe CKOTO JI. H. Br130oB, C. K. CaBeibes.
3aHATHUSA MopenmupoBanue: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2009 (1,2)
Wroro no pasgeny 1 16
Pa3zpesn 2. . Mopae/iMpoBaHye HelpepPhIBHBIX C/IyYalHbIX Be/IMYHH.
H3yy4eHue JIeKL[MOHHOI0 MaTepyasa u3ydyeHre OCHOBHOM
U ,Z}[IOHO]IHI/ITEIILII)HOI‘/'I J'II/ITepaTygbI no,qr(zroma K JL H. Bei3os, C. K. Caesbes.
MpaKTUYeCKMM 3aHATHSAM 10 TeMaTHKe paszena Mopemposarue: CI16.BI'TY 25
"BOEHMEX" um. [I. ®. YcTHUHOBa,
ocopmsieHre OTYeTa 10 TeMaTHKe IIPaKTHYeCKOro
2009 (3,5)
3aQHATUSA
Wroro no pasgeny 2 25
Pa3pen 3. MopennpoBaHue CIydailHbIX BeKTOPOB.
C. K. CaBesbes. .
TexHonoruueckoe
H3yueHue JeKIJMOHHOI0 MaTepHasia u3yyeHre OCHOBHOH | mporHo3upoBanue: CIT6.BI'TY
Y [IOTIOJIHUTEILHOM JINTepaTyphbl MOATOTOBKA K "BOEHMEX" nm. 1. ®. YcTHHOBS,
MpaKTUYeCKMM 3aHATHSAM 10 TeMaTHKe paszena 2014 (6) 15
oopM/ieHre OTUeTa 10 TEMaTHUKe TIPAaKTHUe CKOTO JI. H. Br13oB, C. K. CaBeJibes.
3aHATHUSA MopenmupoBanue: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2009 (4,5,6)
Wroro no pa3geny 3 15
Pa3zpaen 4. MopenupoBaHHe HellpepbIBHBIX CTAI[HOHAPHBIX CJIyYalHbIX (DyHKIHIL.
H3yYeHue JIeKL[MOHHOI0 MaTepyasa u3yuyeHre OCHOBHOM
u /:}[]ononHHTen]iHoﬁ J'II/ITepaTyll:Z))bI HO,E[F(?’ITOBKH K JL. H. Boi3os, C. K. Caserbes.
MpaKTUUeCKKUM 3aHATHSM 10 TeMaTHKe paszena " Mopenuposarue: CI16.BI'TY 20
BOEHMEX" um. I. ®@. YcTHHOBa,
oopM/eHre OTUeTa [0 TeMaTHKe [paKTHUueCKOro 2009 (8)
3aQHATUSA
Urtoro no pasgeny 4 20
11 23431



IIpunoxenue 3
K paboueii MporpaMme JUCIHTLTHHBI
MOJE/JINPOBAHHE C/TYYAVHBIX ITPOILIECCOB

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  OTYET I10 MPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

OT4eT N0 NPakTUYECKOMY 3a/JaHUI0

KomruiekT mpakTuueCcKUX 3aJjaHuil BXoAUT B coctaB ¥ MK AUCITUTUIMHEIL.
OTyer 110 MpaKTUUeCKOMY 3aHSITHIO TIPE/ICTAB/ISIeTCS B ITeYaTHOM BU/le B hopMate, ITpe/[lyCMOTPEHHOM
111a06JIOHOM OTYeTa MO MPAKTHUECKOMY 3aHATHIO. 3allliTa OTYeTa MPOXOJUT B (popMe JIOK/Ia/ia CTY/IeHTa I10
BBIMOJTHEHHOH paboTe ¥ OTBETOB Ha BOTIPOCHI MPENo/jaBaTe/isl.
Kputepuu olieHHUBaHUS: B CTydae ecyid o(hopMIeHHE OTUeTa, 0K/ CTYJeHTa TI0 BLITOJTHEHHOM paboTte 1
OTBEThI Ha BOTIPOCHI TIPETIOZaBaTe Isl BO BPeMsI 3allIUThl COOTBETCTBYIOT TPeOOBaHUSM, TIPEbSB/ISEMBIM K
3HaHUSIM CTyZieHTa 10 JaHHOMY MPAKTUYeCKOMY 3aHSITHIO, OTUEeT I10 TIPAKTUYEeCKOMY 3aHSTUIO CUATAeTCst
TIPHUHSATBIM.

OCHOBaHUSIMH [IJ151 [IOTIOJTHUTETBHOM /JOPabOTKY OTUeTa SB/ISFOTCS:

* HeOpEXXHOE BBITIOJTHEHHE,

* HU3KOe KauecCTBO rpaduueckoro Marepuasna (HeBepHbIid BbIOOp MaciiTaba uepTeskeid, OTCYTCTBHe yKa3aHHsI
e/IMHUL] U3MepeHHs Ha rpadurkax),

OtyeT He MOXKeT OBbITh IPUHSAT U MOAJIEXKUT 0pPabOTKe B CIyyae:

* OTCYTCTBUS HEOOXOIUMBIX Pa3ZienoB,

* OTCYTCTBUSI HEOOXOAUMOTO rpayecKoro MaTepurarnia,

* HEKOPPEeKTHOM 00pabOTKM pe3y/bTaToB.

JK3aMeH

BK/TFOUAeT OTBEThI HA TEOPETHUECKHE BOMPOCHI; K&K/ OUIET COZEP>KUT JIBa BOMIPOCA U3
MPYBEJIEHHOIO HIDKE TIePeyHs.
* Kputepuu oLieHUBaHUsA
» OTBeT Ha KaXk/[blii BOTIPOC U 110 OU/IETY B 11€JI0M OLIEHUBAETCS 110 NATHOA/TBHOH I1IKaJe;
* - OT/IMYHAS OL[€HKA BBICTAB/ISIETCS MTPH Oe3YKOPU3HEHHOM OTBETE Ha BOMPOCHI OueTa v, B 00si3aTe/Ib-HOM
TIOpsIZIKe, Ha JIOTIO/THUTE/IbHBIE BOMPOCKL. IIpHueM OTBeTHI Ha J0IOIHUTEe/IbHbIE BOIIPOCHI 1al0Tcs Oe3
Mpe/iIBapUTeNIbHOM NOATOTOBKHU.
* - IpaBWIbHLIE, HO HEJJOCTAaTOUHO IOJIHbIE U YeTKHe OTBEThI Ha MTOCTaB/IeHHbIe MperojaBaresiemM
* BOMPOCHI, IPU TPaMOTHOM TpeZCTaB/IeHUM MaTepuasa — «XOPOLLIO»;
* - YIOBJIETBOPUTE/IbHAS OLIEHKA MOXKET OBbITh BBICTAB/IEHA U TIPU OTBETE TOJILKO HAa MEPBBIM BOMPOC, Ha
YCMOTpEHHUeE Tpero/jaBaresis, C yu4eToM paboThl CTy[eHTa B CEMeCTpe.
* -HernpaBu/IbHbIE U HETOIHbIE OTBETHI Ha BCe TIOCTaBJ/IeHHbIE TIpero/aBaTesieM BONPOCHI TIpU
* TeXHUUECKU HErPAMOTHOM H3J/I0’KEHUU — «HEYJ0B/IETBOPUTEIBHOY.

[TprMepsI BONIPOCOB A1 3K3aMeHa.

1. Mogenu QyHKIIMOHUPOBAHKWS U KOHLIENITyalIbHbIe MO/ZIeJTH.

2. AHanuTUYeCKoe U UMUTaLMOHHOE MO/ie/TMPOBaHUeE.

3. DTanbl MozeupoBaHus. HauanbHble pUMepHI.

4. CnyuaiiHble COOBITHS TIPU MTPOU3BO/ICTBE U MPU (BYHKIIMOHMPOBAHUY PAKET.

5. EquHnunbIi )xpebuii. BasoBas ciiyvaiiHas BennumHa. [eHepaTopsl MICeBOCTyYaliHBIX BeTMYKH.

6. MogenpoBaHye 3TanoB (PyHKLMOHUPOBAHUS PAKeT KaK OIMHOUHBIX C/TyYalHBIX COOBITHM, MOJI-HBIX IPYIIT
COOBITHH, CJIOKHBIX COOBITUHN.

7. MopenvpoBaHie ClydaiHbIX cOObITHIA TI0 cxeMe BeprHy/iu. [TnaHMpOBaHYe U CTaTUCTHUECKUIA aHa i3
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MMUTALMOHHOTO SKCIIepUMEHTa.
8. Mogenb OTpa)keHHs1 aTaku pakeTHoH Oarapeeii IIBO.
9. Boii camonera c [IBO

10.
11.
12.
13.
14.
15.

JleTHO-TaKTHMUeCKHe XapaKTePUCTUKH PakKeT - C/lyuaiiHble BeJTMUKHbL.

Wx 3aKkoHEBI pacripesiesieHUs] U MOMEHTBL.

MogenvpoBaHye Cy4alHbBIX BeJIMUMH Ha DBM.

MeTop obpartieHus GyHKIMY pacrpeaenenys. Metoa HelimaHa.

MopenpoBaHue pacripe/iesieH!i: paBHOMEPHOTO, SKCITOHEHI[Ma/IbHOr0, Pasies, HopMabHOTO.
I[TpocTast cTroxacTHueckKasi MoZie/b Oa/IMCTUUeCKOW pakeThl. 3a/lauk O TapaHTUPOBAHHOM JalbHO-CTH U

rapaHTUHOM 3arace TOTI/IMBA.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

BekTopHble ciryuaiiHble BeJTMUMHBI B MaTeMaTHUUeCKUX MOJIeISIX pakKer.

3aKoHbI pacripefiesieHus1 © MOMEHTBI.

KoBapuaiiyisi 1 KoBaprallMOHHast MaTpuyLia

JIBymMepHBI C/TyyaiiHbIi BEKTOP.

JIvuHeiiHOe nipeoOpa3oBaHKe CJIy4yalHOTO BEKTOpa.

Kanonnueckue mpeobpa3oBaHUsi BEKTOpa.

OnpeeneHvie Hecylel ClIOCOOHOCTH KOHCTPYKLIWH.

PacripesiesieHust uriciia COObITHM M OTPe3Ka BpeMeHU MesK/ly COOBITHSMHU.
ITpoceuBanue motoka. IToTok 3pnadra. O6bearHEeHUe [TOTOKOB.

Mapkosckue rpoueccsl. OrnpezeseHus.

Mogens rporjecca B CUCTeMe C KOHEYHBIM YMCJ/IOM COCTOSIHUM U AUCKPETHBIM BpEMEHEM.
YpasHenus Konmoroposa.

JproauuecKkue U Mor/oliaoLue e MapkoBa.

Mogenr MapKoBCKOIro poliecca B CCTeMe C KOHEUHBIM YHUC/I0M COCTOSIHWM U HellpepbIBHBIM BpeMeHEeM.
I'pad cocrosHuMiA.

OuddepennyanbHble ypaBHeHus1 Komoropoga.

®uHaNbHbIE BEPOSITHOCTH COCTOSTHUM.

YpaBHeHUs [JUHAMUKU CPeJHUX.

INokazarenu sddexkrrBHOCTH CMO.

Ananutuueckoe MmogenvpoBanie CMO.

Iporiecc pasMHOXKEHUS U THOe/TH.

Harpy3ku 1 Hecy1jasi CrtocoOHOCTb KOHCTPYKLMU KaK C/Ty4daiiHble (yHKI[ BpeMeHH.
3aKoHBI pacripeZiesieHus1 1 MOMEHTBI.

ABTokoppensioHHas (GyHKUMsA. Ee cBolicTBa.

OproAUYHOCTh C/TyYalHbIX (QYHKLMH.

KaHoHmueckoe pa3ioykeHue CTallMoHapHON C/Ty4aiHOM (QyHKIIMU.

ITpumMeps! MogenupoBaHus Ha OBM.

CriekTpasbHasi IIJIOTHOCTh CTAlIMOHAPHOM CTy4alHOM (PyHKIUH.

Peaknyisi TeXHUUECKHX CHCTEM Ha C/TyuyaiiHble BO3JelCTBUYSI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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3 6 9N . 30| 14| 8 | 6 | 16 | 25 | 25 | 25 |nmpakTnueckomy
AMCKPETHBIX C/IydYaiHbIX
3a/IaHUIO
Be/THYMH.
i’?(?neej:nzot;lsanne Oryer rio
3| 6 AP 45 [ 20| 8 | 12 | 25 | 25 | 25 | 25 |mpakTnueckomy
HeInpepbIBHbIX
ol 3a/IaHUIO
CTyYalHBIX BeJTUYUH.
Paspgen 3. MopenupoBanue Order no
3 6 AC 3. VIONeTHD 35 | 20 | 10 10 15 20 | 20 | 20 |mpaKTHYeCcKOMYy
CIyYaiHBIX BEKTOPOB.
3a/laHUIO
Fosen & Mot g
3 6 pep 34 | 14| 8 | 6 | 20 | 30 | 30 | 30 |mpaktuueckomy
CTaLMOHAPHBIX
. . 3a/JaHUIO
CTyYalHBIX (PyHKI[HH.
Bcero 3a 6 cemecTp 144 | 68 | 34 34 76 | 100 | 100 | 100
Bcero no guciurinae 144 | 68 | 34 34 76 | 100 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-1
Bonpocbl omkpbimoz2o muna:
Nel OnuimTe aJropyuTM MoJyYeHus: peanr3alyy CIy4yallHOW BeJTMUMHbBI MeTO0M
obparieHust GyHKIMUA pacrpe/iesieHus
Ne 2 OnuimTe aaropyuTM MOMyUYeHUs peaiv3alyy CIy4alHON BelUurHbl MeTogoM HeliMaHa
Ne 3 OnuiLiMTe aAropuTM TMOMYYeHHs peaar3aliid HOPpMaabHOTO CTy4aiiHOro BeKTopa X Ha
OCHOBe KaHOHWUECKOTO Pa3/IoKeHUst
Ne 4 ITpou3sBezeHa reHepaiysi 5 peanu3aiyii 6a30BoM c/lyuaiiHOH BeTHuKHbL KakoBo
MaTeMaTh4yeCcKoe O>KHZIaHe CyMMBbI 3THX peasr3aiiyii?
Ne 5 ITpou3sBeseHa reHepaiysi 5 peanu3aiyii 6a30Boi c/iyuaiiHOH BeTHurHbL KakoBo
MaTeMaTh4yeCcKoe O>KHZIaHHe [TUCTIEPCUU STUX peann3alii
Ne 6
CriekTpasbHasi IJIOTHOCTh MOIIHOCTH CTy4aiHOro Tpoiiecca 370 ...
Ne 7
ITpu kKakoM ypoBHe 3HaunMocTH CiydaiiHast BesmurHa N(1.5,0.25) moxet
CUMTAThCS He 3HAUMMO OT/IMYArOIecs OT HyJIs?
Ne 8 OnuilinTe M0C/IeA0BaTebHOCTD JIeNCTBUM TIPY BBITTOJTHEHWH TIPOLIeAYPhI
CTOXaCTUUYECKOTO MO/IeTUPOBaHUs
Ne 9
ABToKoppensimoHHas GyHKIUS CIydaiiHoro nporecca X(t) 3To
Ne 10 3HaunMo i caydaitHas BenmrurHa N(7,0.36) ominuaeTcs ot 2.7
Bonpocbl 3akpbimoeo muna:
Ne 1 Yro U3 npeACTaBNIeHHOTO AaeT MOHOe OTMMCcaHre JIF000M CTyyaiiHOW BeJTMUMHBI?

WuTterpanbHas GyHKIMA pacrpe/iesieHus
OuddepentmanbHas QyHKIUS pacripeieieHust
COBOKYITHOCTb MOMEHTOB (DYHKIUM PaCIIpe/iesIeH s

IoBepuTenbHasi 061aCTh

Ne 2 Kaxoii 13 iepeurcieHHbIX CIIOCOO0B reHepal[iy peanu3aliiid CIy4alHbIX BeTAYUH
AB/IsIeTCS Haubosiee YHUBEPCATBHBI?

Bbokca-Mronnepa
Oo6pairieHus GyHKIAU pacIipe/ieieHust
Meto/ Helimana

Wcnonb3oBaHue CI)I/I3I/II—IECKI/IX reHepaTopoB
Ne 3
Kaxkoe oncanue OJAHOMEPHOT'0 CTALIMOHAPHOI'O CﬂyqaﬁHOFO nporecca B
ABYX MOMEHTHOM HpI/I6HI/DKeHI/II/I ABJIAETCS HaI/I6OIIee TOJIHBIM?

ABToKOppensIroHHast QyHKIUS
MaremaTrueckoe OKHAZaHNe U JUCTIEPCHS
DyHKIMSA pacripe/iesieHys TIepBOTro TopsiiKa

CoBOKYITHOCTh (DYHKL{MI pacrnpe/eneHyst IIepBoro rnopsifka

Ne 4 Kaxoii 13 mepeurciieHHbIX CIOCO00B /jaeT 3(hHeKTUBHYIO OLIEHKY PeIleHHs 3ajiauu
Buza: ®(A,B,C,..) rae @ — HEKOTOPBI 1eTePMUHUPOBAHHBIN MaTeMaThue CKUil
oneparop, A, B, C — u3BecTHbIe C1yuaiiHble BeJTMUUHBI?
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 10

MeTo[, UMHATAIJMOHHOTO MOJIe/TMPOBaHUs
MeTop MHTepBa/ILHOTO OLeHUBaHUS
ITpumenenue oneparopa @ k MmaremaruueckuM oxxuganusm A,B,C,..

Pemrenust Takoit 3a7jaunl He CyIIeCTBYeT
MHoromepHasi c/iy4aliHasi BeTMUMHa MOXKET OBITh MOTHOCTBIO OIHCAHA:

BeKTOpoM aTeMaTHueCKUX OXKUIaHUH
IToBepuTeNBHOM 00/1aCTHIO
KoBapuainoHHot Matpuiieit

®DyHKLMe!N pacripesiesieHus], UMelolLell OpsAA0K pa3MepHOCTH CaMOU C1yvaliiHON
BeJIMUMHBI
LleHTpanbHBIA MOMEHT BTOPOTO TIOPsIKa CTyYaiiHOW BeJIMUMHBI XapaKTepu3yeT:

IMonokeHne MakcuMyMa (QYHKIUM pacrpe/iesieHust C1y4yaliHoW BeJTMUMHBI
CpenHee 3HaueHHe Cy4aliHOM BeJTMUMHbI
Pa3bpoc 3HayeHMit CyyaiiHON BeTMUHHBI

KoppemipoBaHHOCTB CilyuaitHON BeJTMUMHBI C IPYTUMH C/TyUaitHBIMU BeJTMUMHAMU

Kakue xapakTepuCTHKH MOJHOLIEHHO OIMKCHIBaOT LIeHTPUPOBaHHBIN C/TyuaiiHblii BEKTOP
B ZIByX MOMEHTHOM TPUOIKEHUH?

DyHKLMS pacrpesiesieHys IIepBOro mopsiaka
KoBapwuartiionHasi Mmarpuiia
BekTop mMaremariuecKoro oXugaHust

[oBepuTe/bHast 0071aCTh

K kakoMy pacripeziesieHH0 OyZeT CTPeMHUTCsI pe3y/ibTaT CAeAyHoIero
BbIpaykeHUs1 1ipu I cTpemsiiiieMcsi K OeCKOHEUHOCTH?

HopManbHOMY pacripe/ie/ieHH o
PaBHOMEPHOMY pacrpe/ieieHH 0
ITyaccoHOBCKOMY pacripeziesieHUI0

Pacnpenenenuro Makcsesia

ABToKOppensiroHHas GYHKLMsS CIydaifHOTOo rpoliecca 3To?
MoMeHT BTOpPOTO TOpsiAKa

MowmeHT nepBoro nopsijka

MomeHT ueTBepTOro nopsizika

LleHTpanbHbIM MOMEHT TPeTbero nopsjKa
UTo 13 mepevrceHHOTrO OMKChIBaeT CTal[MOHAPHBIN C1yvaliHbli MpoLiecc B AByX
MOMEHTHOM TIPUOIKEHUH?

ABToKoppensiroHHast QyHKIUS
Matemarryeckoe OKUZaHUe U AUCTIePCHUS

MaTtemMmaTHuecKoe OXXHzaHue, IUCrepcus 1 aBTOKOPPeIAMOHHASA ClJy'HKL[I/IF[
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OyHKIMSA pacrpe/iesieHys IIepBoro nopsijka

IICK-16

Bonpocbl omkpbimoz2o muna:

Ne 1 YeMy paBHO 3HaUeHHE MaTeMaTU4YeCKOTO O>KU/IaHWsT 0a30BOH ClTy4aliHOU BeTMUUHBI?

Ne 2 IoBeputenbHas 00/1aCTh CTyYalHOM BeJIMUUHBI 3TO...

Ne 3 K kakoMy pacripesiesieHH0 OyAeT CTPEMUTCS pe3y/ibTaT CyMMBI C/Ty9aliHbIX BeJTMUNH
TMIPY CTPeMSIIIEMCS K 68 CKOHEUHOCTHU YKCJie UIeHOB CyMMBI?

Ne 4 Hucriepcus 3T0...

Ne 5 3HaueHus peanu3auuu CB:
0.1;0.154;0.09;0.099
Kakoga onieHKa aucnepcun?

Ne 6 Onuimre CUTYaLUH, KOT/a LIEHTP JOBEPUTEBHOM 00/1aCTH MOXKET He COBIAZaTh C
MaTeMaTH4yeCKUM OXKUZaHHEeM CJTy4yaiiHOM BeJTMUKHbBI?

Ne 7 KakoBo [0/mKHO ObITh 3HaUeHWe AUCTIepCHY HOPMaJTbHO pacripeZie/ieHHON BeJTMUMHBI C

MaremMaThyeCKUM OKHZaHueM 1, uToObl OHa 3HAYMMO OT/IMYanack ot 0 ¢ JoBepUTeTbHOM
BeposiTHOCTHIO 0.95?

Ne 8 ITo pe3ynbraram KOHTpOJIs 14 m3zienuii HaiiieHo, UTO CpeiHUM pa3Mep Aetand 88mm, a
otteHka CKO 0.96Mm. Onipeie/iuTh 0BepUTETbHY0 00/1aCTh /7SI IOBEPUTETbHOM
BepositHocTy 0.95
Ne 9 Kogapuarjus s7o0...
Ne 10
[MycTe cyuaitHasi BeMUMHA UMeeT HellpepbIBHOe PaBHOMePHOe
pacrpeziesieHre Ha uHTepBasne[a,b], rme a

Bonpocb! 3akpbimozo muna:
Ne 1 Kaxkoii 3akoH Haumyumyim 06pa3oM OIMUILEeT pacrpesieneHre cyMMbl 10 cydaiiHbIX
BeJIMUMH, uMetoux [lyaccoHoBCcKoe pacrpesieneHue?

HopmanbHbiii
PaBHOMepHOe pacripesiesieHue
Pacripegienenne Ilyaccona

CrerneHHOU 3aKOH
Ne 2 Ecnu mMaTpulia cMMMeTpPUUHAs U He BbIPDOXK/IeHHas, TO:

Bce ee cobcTBeHHBIe 3HAUEHUS BeLleCTBEHHbI M Pa3/IHUHBI
Cpenu ee cOOCTBEHHBIX 3HaUeHUH 00s13aTe/IbHO OyIyT OJMHAKOBBIE.
IMocnennee cobCcTBeHHOE 3HAUEHUE 00s13aTe/TbHO OyzieT paBHO 0

He BO3MOKHO ITOCTPOUTH CHCTeMY COOCTBEHHBIX 3HAUEHHH [JIs1 TAKOW MaTpUL{bl
Ne 3 HoBepuTtenbHasi 00/1aCTh CTyuaiiHOW BeTMUUHBI OTIPeIeNsieTcst Kak

O6J'IaCT]:, HAKpbIBAKOIaA UCTUHHOE 3HAYEHUE cnyqaﬁHoﬁ Be/IMYKHBI C 3dJdHHBIM
YPOBHEM AOBEPHTEHLHOﬁ BEpPOATHOCTHU

Pa3max BLIOOPKM 3HaueHUH CyyaliHON BeJTMUUHBI
O6/1acTh, B KOTOPYIO Nonajaet 95% peanu3aniuii C1yuyaliHON BeTHUMHBI

O6nacTb, B KoTOpyto nomnazaeT 100% peanu3alyii CIyyaliHON BeJTHUMHEI
Ne 4 Bapuanus ciyyaiiHON BeTUUMHBL 3TO

OTHollleHre cpeJjHeKBa/lpaTUueCcKoro OTK/IOHEeHHs! K MareMaThueCcKOMy OXKUJaHHUI0
Pa3max BbIOOpKM 3HaueHWi C/Ty4aiiHOM BeTMYUHBI
YnBoeHHOe 3HaueHre CpeHEeKBalpaTHueCKOro OTKIOHEeH!S]
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ITK-94

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1
Ne 2

Ne 3
Ne 4

Ne 5
Ne 6
Ne 7

CpeHeKBaZipaTHueCKoe OTKJIOHEHYe Cy4aliHol BeIMUrHbl YMHOKEHHOe Ha KBaHTH/Ib
pacnpenenenust CTbIOAEHTa

Mo/iesib TOTOKOB COOBITUM Mpe/TIoaraeT uro :

CnyuaiiHbie 00beKTBI MTOSIBISIFOTCS B CTyYaiiHble MOMEHTBI BpeMeH!
CiyuaiiHble 00BEKTHI MTOSIB/ITIOTCS B COOTBETCTBUU C 3a/IaHHON 3aBUCUMOCThIO
Onpe/enieHHbIE 00BEKTHI TIOSBIAIOTCS B CJTyYaliHble MOMEHTHLI BpEMEHH

OHpeAEHEHHbIe 00LeKTHI TTOSIB/IAIOTCS B Orpe/ieHHble MOMEHTEI BDEMEHU

YTo U3 Mepeurc/ieHHOro JaeT Mo/IHOoe TpeCTaB/IeHHe 0 CIyyalHOM Mporjecce o06Iero
BUJA:

Cucrema (QyHKLMM pacrpezeneHus
Habop MoMeHTOB (pyHKIMM pacnpe/iesieHust
ABTOKOppensIoHHas GYHKLMSA

OyHKIMSA pacrpe/esieHys TIepBoro nopsigka

B ByX MOMEHTHOM NpHO/IMKeHNY MHOTOMEpHBIe CTalliOHapHbIe TPOLieCCh
OTIMCBHIBAIOTCS :

ABTOKOPpe/AIMOHHOMN (hyHKIMeH
MareMaTHyeCKUM OXKUZIaHUEe
MaremMaThueCKUM O>KU/IAHUEM M ZIUCTIepCreit

Martpuiieii B3aMMHBIX KOPPEISLIMOHHBIX (YHKIIHIM
ITpocTeHimii MOTOK COOLITHM AO/KEH YIOBIETBOPATh YC/IOBHIO:

IMosiBnenuto coOBITHI B OMpe/ie/ieHHbIe MOMEHThI BDEMEHH!
CraioHapHOCTH, OPJUHAPHOCTH U OTCYTCTBHE TI0C/e]eCTBHUS
He HakmagpiBatoTCs Kakve-mbo yCioBus

Pacripeie/ieHrie MOMEHTOB BPeMeHH MeXX/y TT0C/Ie[J0BaTe/IbHBIMUA COOBITHS 10/DKHO
ObITE HOpMaJTBbHBIM ¢ apameTpamu N(0,1)
MoskeT v pa3mep /j0BepuTensHOM 001acTy ipeBbiath 6 CKO ciyuaifHO# BeTMUMHBI?

Ha

Her
CnyuaiiHas BelMuMHa 3aiaHa QyHKIMel pacripefesieHrs. MO)KHO /I Ha OCHOBe 3TOi
vH(OPMAaLYHU MOCTPOUTD JOBEPUTEIbHYI0 00/1aCTh?

Ha

HeT

Bonpocbl omKpbimozo muna:
KakoBa I/I0THOCTh paciipefie/ieH|s] Y BeJIMUMHBI — «I10A0packiBaHe MOHETERI» ?

DyHKLMSA pacrnpefiesieHdsl CIydaifHoN BeIMYUHBI 3TO

CiyualHbIM BEKTOp 3TO

CityualiHbIM BEKTOp COCTaBJ/IeH U3 5 He3aBUCUMBIX C/TydaiiHbIX BenunH. Kakoe
3HaueHUe MeeT ero KoBapuallMOHHasi MaTpulia B y3Je (3,5)?

N(1,0.25)+N(-3,0.25)?

3HauuMmo s cnydaiiHas BesmurHa N(1,0.25) ommaaercs ot 07

ITo pe3ynbraram KOHTpOJIs 14 m3zenvii HaiiieHo, UTO CpeiHUI pa3Mep Aetaid 88mM, a
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

orteHka CKO 0.96Mm. Onipefie/iuTh 0BEpUTETbHY0 00/1aCTh /17T IOBEPUTETbHOM
BepoaTHocTtu 0.95

Onpe/eniuTe AOBEPUTENLHYIO 00/1aCTh 71 YPOBHS 3HauumocTu 0.05 cydaiiHow
BesinunHbI N(2,0.25)

LleHTpa/ibHbII1 MOMEHT BTOPOI'0 MOPSsiAKa C/TyuyaliHOW BeJIMYMHBI HAa3bIBAETCSI

CMelLLaHHbIN LeHTPa/IbHbIII MOMEHT BTOPOr'0 MOPsiIka MHOTOMEPHOU CJTyualiHOU
BeJIMYMHBI Ha3bIBAETCS

Bonpocbl 3aKkpbimo2o muna:
UTo Takoe KBapTW/Ib pacripe/iesieHus1?

3HaueHUs TIPU3HAKa, JeJIslie COBOKYITHOCTh YTIOPSI0UeHHbIX 3HaUeHUH ITpU3HakKa Ha
yeTbIpe paBHbIe YaCTH

CyMMa 3HaueHHi YeTBePTOM YacTH BEIOOPKU
ITpou3BeieHNe 3HAUEHWH YeTBEPTOH UacTH BLIOOPKU

OLieHKa TpaHullbl OBepUTEeILHOT0 UHTepBasa IMpH YPOBHe [JOBepUTeTbHOM
BeposiTHOCTH 0.95

UTo 13 mepeurc/ieHHOTo He YMeCTHO 110 OTHOIIIEHHUIO K TIpoLielype CTaHAapTU3al[uu
WICXOHBIX JaHHBIX?

Hopmanusaius faHHbIX
LenTprpoBaHye JaHHBIX
CopTHpOBKa JaHHBIX 110 BO3PACTaHUIO

CHmwxeHMue YPOBHA KOPPE€/IMPOBAHHOCTH JdHHBIX
CHEKTpaJ’ILHaH IMJIOTHOCTh MOIIIHOCTHU C]'[y‘-laf/iHOFO Tporuecca orpe/essieTcsd :

pea3alyed ciryuaifHoro Tpoiiecca
ITpeo6pa3zoBanuem Pypre aBTOKOppesIiuoHHON GyHKImu CIT
IMTpeo6pazoBanreM Dypre MaTeMaThuueckoro oxxuganus CIT

ITpeobpa3zoBanuem Pypre GyHKIMY pacripegenenHus CII

Yemy paBHO 3HaUeHHe TUIOTHOCTH pacripeie/leHust HOpMaJIbHOM Cy4aiiHOM BeMUMHbI
Ha OeckoHeYHOCTH?

Epunuue
Hymo
Kak npaBusio He oripezienieHO

Bormpoc He uMeeT cMbicia
ABTOKOppeALOHHas (YHKLIUS SProANYeCKOro CydaifHOTO TPoLiecca sBIseTCs
¢byHKIMei:

OpHoro aprymeHra
JBYX aprymMeHTOB
Tpex aprymeHTOB

UeTplpex apryMeHTOB
CrieKkTpasibHasi IIJIOTHOCTh MOIIIHOCTH CTy4aiiHOro Tpoliecca 3To:

DyHKILMSI, ONMCHIBAIOIIIAs Pacripeie/ieHre MOLTHOCTH CJIy4aiiHOro rporecca B

3dBHMCHUMOCTH OT YdCTOTHI, TO €CTh MOILJHOCTb, IIPUXOAAIIAACA Ha e,Z[HHH‘—IHLIﬁ HWHTEPBaJl
YaCTOThI
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Ne 7

Ne 8

Ne 9

Ne 10

3HaueHYsI OHOU U3 peaju3allMii CJ1Iy4aliHOro mporiecca
COBOKYITHOCTb 3HaU€HUI CTaTUCTUYeCKUX XapaKTepUCTHK Ipoliecca

3HaueHust aHcamMOJ1s1 peasiM3aLivii IpoLiecca 3a HeKOTOPBIHM IPOMEKYTOK BpeMeHH

SBnisieTcst I OLieHMBaHKe MaTeMaTUUeCKOTO OXKUAHKS TI0 CpeIHeEMY yCTOMUMBOM
MpoLeypou?

Ha
Het
[TocTaHOBKa Bompoca He UMeeT CMbIC/IA

ITonusatue YCTOﬁqHBOCTH He TIPUMEHNMO K OLI€eHMBaHUIO CB

Kaxkoi1 3akoH Hautyuminm 06pa3oM omuILeT pacnpejesieHre cyMMbl 10 crydaiiHbIX
BeJIMUMH, UMEIOLIUX HOPMasbHOe pacripejiesieHye?

HopmanbHbii
PaBHOMepHOe pacripesienieHre
Pacnpegenenue Ilyaccona

CTereHHO 3aKOH

[1pu BeIUMCIEHWN OTpe/Ie/IeHHOTO UHTerpaaa MetoZioM MoHTe-Kap/io TOUHOCTh
BBIYMCJIEHUS 3aBUCUT OT YMC/Ia UCbITaHUM N Kak :

~N2
~N
~ 1\SQRT(N)

~1/N
ITpocTeMimii MOTOK COOLITUM AO/IKEH YAOBIETBOPSATH YC/IOBHIO:

ITosiBnieHMIO COOBITHI B OTIpe/ie/IeHHbIe MOMEHTHI BpeMeH!
CralloOHapHOCTH, OPIMHAPHOCTU M OTCYTCTBUE N10C/Ie/leliCTBUS
He HakmazgpIBatoTCs Kakve-mbo yCioBus

Pacripe/iesieHrie MOMEHTOB BPeMeHH MeXK/y T10C/Ie[j0BaTe/IbHBIMUA COOBITHS I0/DKHO
ObITH HOpMaJTBHBIM ¢ mapameTpamu N(0,1)
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