





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OBPABOTKA PE3YJ/IFTATOB 3KCITEPUMEHTAJ/IBHBIX UCCJIEJJOBAHUMN

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:

I[ICK-04 — croco6HOCThL MpOBOAUTE MaTeMaTH4eCKOoe MOZJe/IMpOBaHue paBpa6aTbIBEIEMOFO usaennda U ero
noacucrem [Ajid IpOrHO3MPOBaHUA ('l)YHKL[I/IOHI/IpOBaHHH, OMNTUMM3allUr, OXXHUAd€MBIX DUCKOB W BO3MOXXHBIX
OTKa30B

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-04

3HAHUS:

Ha YpOBHE TIPeJCTABJEeHUNA 3HaTb COBPEMEHHble MeTOAbl 00pabOTKM pe3y/bTaTOB HAyUHO-
WCCIIe/IOBaTebCKOM JIesITeTbHOCTH;

Ha yPOBHE BOCTIPOM3Be/IEHUSI 3HAaTh OCHOBHBIE COOTHOILIEHUS, JIe)Kall[ie B 0CHOBE METO/IOB;

Ha YpPOBHe MOHWMAaHHUSl 3HaTh OCOOEHHOCTU TIPUMEHEHHs UHMC/IEHHBIX METO/0B TNPUMEHUTENHLHO K
3a7lauaM MPOEKTUPOBAHHUS U YMETh UX TIPUMEHSTh;

YMeHuUsi:

TEeOpeTUUECKHE: YMETb paboTaTh C MHPOPMAI[MOHHO-CIIPaBOYHOH JIUTEpaTypO;

TIpaKTUUeCKUe: yMeTh 00pabaThiBaTh U aHA/TU3UPOBATh TOTyUeHHbIE Pe3Y/IbTaThl;

yMeTb O)OPMJIATE HayUHble CTAaTbH U TEXHUYECKHE OTUETHI;

HABbIKU:

BBIMOJTHEHUST 9KCIIEPUMEHTA/IbHBIX UCC/IeIOBaHUM C 00paboTKOM pe3ynbTaToB Ha 0a3e Teopuu
MaTeMaTU4YeCKON CTaTUCTUKY U TeOPUH BEPOSITHOCTH;

BU3YyaJ/IM3al[iM [JAaHHBIX U pe3y/IbTaTOB 00paboTKy;

odopMIIeHUs TTaTeHTOB;

PYKOBOZICTBA B HAYYHO-UCCJIe[IOBAaTeTbCKUX PaboTax.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctynmuaa OBPABOTKA PE3Y/IBTATOB OKCITIEPUMEHTAJ/IBHBIX NCCJIEJIOBAHUN
SIBJISIETCS TUCLIUTTHHOM YacTH, ()OPpMHpPYyeMoli yuaCcTHUKAMH 00pa3oBaTe/IbHBIX OTHOIIeHWH 6/10Ka 1,
MpOorpaMMbl TIOATOTOBKU T0 HaripaBieHuto 24.05.01 IIpoekmuposaHue, npou38o0Ccmeo U 3KCnayamayusi pakem
U paKemHo-KOCMUUECKUX KOMN/IEKCOo8.

CogepxaHve [UCLMIUIMHBL  SB/SETCA JIOTUUeCKMM npopopkeHrem aucuuiivH:  BBICHIASA
MATEMATHUKA, CTPYVMHBIE TEYEHHSA, METO/JbI YIIPABJIEHUSI PA3PABOTKAMMU
TEXHUYECKUX CHCTEM, METPOJIOTASI MW OCHOBBI B3AUMO3AMEHAEMOCTHN,
MATEMATMHKA 6: TEOPUSI BEPOITHOCTEN 1 MATEMATUUYECKASI CTATUCTHUKA.

CopepXaHue AUCLUIIMHBI SIBJSIETCSI OCHOBOM st ocBoeHus gucuuruiid: HAJTEJKHOCTD U
BE3OITACHOCTHh KOCMMUWYECKHNX CTAPTOBBIX KOMIIVIEKCOB, HAJAEXHOCTH WU
BE3OITACHOCTBb TEXHUYECKUX CUCTEM.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CniocobGeH MpUMeHsTh eCTeCTBeHHOHAYYHbIe U 00IlenHKeHepHbIe 3HaHUs1, METOZIbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/TMPOBaHus, TeOPETHUYEeCKOTO Y SKCIIePUMEHTA/ILHOIO UCC/Ie/JOBaHUS
JU1s1 pellieHNsI MH)KeHepHBIX 3a7iad podeCCMOHaIBHOM JesaTebHOCTH

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALUIO, CBSI3aHHYIO C
rpoeccoHaNLHON JesiTe/IbHOCThIO

e TICK-09 — cniocobHOCTb pa3pabaTbiBaTh ra300TBOZSIIME CUCTEMbI ITYCKOBBIX YCTPOWCTB M yCTPOWCTBA
JJ1s1 CHYDKEHUsI BO3,eMCTBUSI IIOTOKOB rasa pakeTHbIX JIBUraTesieli IIpU CTapTe pakeT

¢ YK-2 — CrniocobeH yTipaB/sTh MPOEKTOM Ha BCEX 3Tariax ero KM3HEeHHOTO IHK/Ia



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JlaGopaTopHbIit
MPaKTHKYM

IIpaKkTHUYecKHe
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-04

Paspen 1. Beegenne. HayuHo-TexHHYeCKHe SKCIIEPUMEHTBI M MCIILITAaHUA B
MPOEKTHPOBAHUHU TeXHHYeCKHX 00beKToB. 1.1. HayuHo-TexHHUeCKHil SKCIIepUMeHT.
Wcnprranus. Mogenu. 1.2. OKcriepuMeHTasIbHbIe UCCIe[0BAHMS Ha PA3HBIX Tanax
)KU3HEHHOTO LIUK/Ia TeXHHUeCKUX 06bekToB. 1.3. Kitaccudukarus sKcriepumMeHToB. 1.4,
Du3nUecKre BeIMUKMHBI U MX U3Mepenust. 1.5. TlepBuuHas U BropuuHast o6paboTka
pe3y/bTaToB M3MepeHuit. JTarnbl 06paboTku. 1.6. OLjeHKH H3MepsieMbIX [TapaMeTpOB.
TlorpemHoCcT! OLIeHOK.

12

10

Pa3paen 2. 3aK0HBI pacnipeje/ieHus CJIy4aiiHoH BeIMuMHbI. 2.1. OCHOBHbIE
XapaKTePUCTUKH C/TyyaitHbIX BeJIMUMH 2.2. 3aKOHBI pacripe/ieieHus], UCTo/b3yeMble TIpU
06paboTKe KCIepPUMEHTA/IbHBIX [JaHHbIX U UX TapameTpbl. OfHOMepHEbIe U /JByMepHbIe
pacripezieneHust. 2.3. CoiicTBa orjeHOK. OljeHKa BepOSTHOCTH 110 yactoTe. [lepBuuHas 1
YTOpsi/joYeHHas CTaTUCTHYeCKHe COBOKYMHOCTH. 2.4. CraThcTiyecKast hyHKLus
pacripefiesienyst. I'ucrorpamma.

22

14

15

Paszpen 3. ToueyHble OLleHKH CTaTHCTHYECKHX XapaKTePHCTHK H3MepseMbIX BeJIHUHH.
Cao¥icTBa oLeHoK. 3.1.01/eHKH HCTUHHOTO 3HaueHUs MaTeMaTHYeCKOro OXKU/aHus 1
JIMCIIepCHU 3MepsieMOil BelunHbl. 3.2. ToueyHble OLeHKH BepOSTHOCTH, (YHKLIMU
pacrpe/ie/IeHusi, IVIOTHOCTH BepoATHOCTH 3.3./J1Crepcut OLleHOK U3MepsieMbIX BeTMUHH.
Pa3mepHoCTH oLjeHOK. OLIeHKH /i/isl HepaBHOTOUHBIX ¥ KOCBEHHBIX H3MepPeHHH.

14

15

Paspen 4. InTepBanbHbIe OLeHKH. 4.1. VIHTepBa/ibHble OL|eHKH HCTUHHOIO 3HAUYeHNs],
JIUCTIepCUH, BePOSTHOCTH 4.2. JloBepHTe/ibHask BepOSTHOCTb. [loBepUTeNbHbINA HHTepBas. 4.3
Bblunc/ieHHe JJ0BepHTe/IbHOTO MHTepBasla 1 JI0BepUTe/IbHOM BePOSITHOCTH [/l MICTHHHOTO
3HaueHHs U3MepsieMoil BemunHbl. 4.4. JloBepUTe/bHBIA MHTepBas /151 AUCTepCUn
n3MepsieMol BeuuHeL. 4.5. OnpefiesieHre KOIMUeCTBa U3MepeHuit Aist obecrieueHus
3a/]aHHOTO /IOBePUTE/ILHOTO MHTepBaJa C 3a/JaHHOM /J0BepUTe/TbHON BEPOSITHOCTHIO.

26

19

15

Paspen 5. IlpoBepKa crarucTH4YecKHX runotes. 5.1.Hynepas 1 KOHKypUpYOLasi TUTIOTe3bI.
CrarrcTUuecKuii Kputepuid. 5.2. TIpoBepKa runotessl 06 HCTHHHOM 3Ha4eHUH W3MepsieMOi
Be/IMUMHBL. YPOBeHb 3HAUMMOCTU. MolHOCTb KpuTepusi. 5.3. [IpoBepka ruroTessl o
COOTBETCTBUY THCTOIPaMMbl TEOPETHYECKOH IIOTHOCTU pacrpezienenusi. Kpurepuii cornacust
IMupcoHa. 5.4. [IpoBepKa rUIoTe3bl 0 COOTBETCTBUH HAO/IIO,aeMO¥ UaCTOThI THIIOTETUYeCKOH
BeposiTHOCTH. 5.5. TIpoBepka rurnote3 06 OTCYTCTBUM KOPPEJISLIAN U O He3aBUCHMOCTH
pe3y/bTatoB U3MepeHuit. 5.6. [JUCrepCHOHHBIN U perpecCMOHHbINA aHaIu3.

22

15

20

Paspen 6. O0paboTKa pe3y/IbTaTOB H3MepeHHil C/IyYaiiHbIX NpoLeccoB. 6.1.
Knaccudukanust ciayvaiHbix nporeccos. CTaljioHapHble U 3projryeckye cayvaiHble
nporiecchl 6.2. CTaTUCTHUECKHe XapaKTePUCTHKH CTy4aiiHbIX nporjeccos 6.3. OLjeHKH
MaTeMaTH4eckoro okuzlaHus, gucrepcun, 64. OLieHKU NJIOTHOCTH BepPOSITHOCTH,
aBTOKOPpe/ILIMOHHON (YHKLIMHU M CrIeKTpa/IbHOH MI0THOCTH MOIHOCTH TpoLiecca.

12

20

Bcero 3a 9 cemectp

108

34

17

17

74

100

Bcero no gucuyinHe

108

34

17

17

74

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep 1 HanMeHOBaHHe
pa3jesna JUCIUNIUHBI

Tema MPAKTHYECKOI'0 3dHATUA

Oo0nemMm,

ayp.
JacoB

Pazpen 1. Beegenve. HayuHo-
TeXHUUECKHUEe SKCTIEPUMEHTHI U
WCTIBITAHKS B TIPOEKTUPOBAHUH
TeXHUUYeCKIUX 00BLEKTOB.

HaquO—TeXHI/IquKI/Ie SKCIIEPUMEHTEI U UCTIBITAHHWSA B
MPOEKTHUPOBAHWHN TeXHUUECKUX 00LeKTOB

Paspen 2. 3akoHb1
pacrpezeieHus: C1y4ailiHOMi
BeJINUUHBI.

HopmasibHbli, paBHOMEPHBINM, OMHOMUHA/IEHBINA 3aKOHBI
pacripe/iesieHusi. YucoBble XapaKTePUCTHUKY 3aKOHOB
pacrpeziesieHust (HadalbHbIN U 1IeHTPaTbHBI MOMEHTHI,
MaremMaTHuecKkoe OXKHW/JaHHe U JIUCTIEPCHS)

Pazpen 3. ToueuHble OLIeHKU
CTaTUCTUUECKHX XapaKTepUCTUK
n3MepsieMbIX BesinurH. CBOMCTBa
OLIeHOK.

ToueuHslie OLIeHKH CTaTUCTUYECKHX XaPaKTepPHUCTHUK
H3MepAeMbIX BeJIUYHH. CaolicTBa OLIeHOK.

Pasgen 4. lnutepBanbHbIe
OLIeHKHU.

I/IHTepBaﬂbHLIe OLIeHKH1

Paspgen 5. IIposepka

CTaTUCTUYECKUX I'MIIoTe3.

HpOBepKa CTaTUCTHUYEeCKHUX I'MIIOTe3

6 |Pa3gmen 6. ObpaboTKa

OO6paboTKa pe3y/bTaTOB U3MEPEHUM CITyYalHbIX

6




pe3y/bTaToB U3MepeHui
C/Ty4alHbIX MPOL{eCCOB.

TIPOL{ECCOB

| Bcero 3a 9 cemectp 17 |
3.3. JTabopaTopHbIii NPAKTUKYM
N H Oo0Bem,
o oMep M HAaUMEHOBaHUeE pa3jesia 6
Tema /1a00paTopHOro NpaKkTUKyMa ayp.
n/n AUCLUIINHBI 4acoB
1 Pa3nen 2. 3akoHbl pacripesienieHust ciyuatinoit [Ciyualiible BeTMUUHBL. XapaKTepPUCTUKU 4
BeJTMYUHBI. Cy4alHbIX BeJTMUKH
Pa3zpen 3. ToueuHkle OLIEHKH CTaTUCTHAYECKUX
OmnpepeneHve OLIEHOK YMC/IOBBIX
2  |xapaKTepUCTUK U3MepsieMbIX BeJUUUH. o 4
o XapaKTepUCTUK CTyYalHOUW BeJTMUHHBI
CBoOIiCTBa OI|€HOK.
CraTrcTrueckas olLleHKa apaMeTpoB
3 |Pa3pen 4. VInTepBa/ibHbIe OLIEHKU. pacripe/ie/ieHus1 CJTyyaliHOTro Ipoljecca. 5
[loBepuTenbHbIN UHTEPBa
Pazpen 5. TIpoBepka cTaTuCTUUECKUX
4 IIpoBepka CTaTUCTUYECKUX TUIIOTES 4
TUTIOTE3.
Bcero 3a 9 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0neMm,
o/ Homep u HauMeHOBaHMe pa3jiesia ANCHUILIHHbBI Copep)xaHue yueOHOro 3afaHus aCOB
Pa3zpnen 1. BBegenve. HayuHo-TexHUuecKre CamocTosiTesibHOe U3yueHue
1  |3KCTieprMeHTHI ¥ UCTIBITAHUS B TIPOEKTUPOBAHUN aupaktaveckux eqraun 1.3-1.6 o 10
TeXHUUeCKNX 00BeKTOB. yuebHOI1 uTeparype
5 N3yueHue qujakTruueckux eivHUL] 2.3- 8
L 2.4 1o yueOHOM UTeparype.
Paspen 2. 3akoHbI pacripesie/ieHUst C/Iy4yaliHOU 6 06 5
3 O INoaroroBka K n1aboparopHoii pabote
4 OdopmiieHre oTyeta 1o 1abopaTOpHO 4
pabore
CamocrTosiTesTbHOe U3yUeHue
5 IUJAKTUUeCKON eJUHULBI 3.3 TI0 3
Pazpen 3. ToueuHkle OLIEHKH CTaTUCTHAYECKUX yueBHOI uTepaType
XapaKTepUCTUK M3MepsieMbIx BeinurH. CBOMCTBa =
6 OLEHOK IMoaroToBka K 1abopatopHoii pabote 2
7 ) OdopmiieHre oTuera 10 1abopaTopHOH 3
pabote
CamocTosiTesibHOe U3yueHue
8 JUJakTUUeCcKux eaunul] 4.3-4.5 1o 12
yueOHOM UTeparype
Paspen 4. InTepBanbHbIe OLIEHKU. -
9 IToaroroBka K 1abopaTtopHoii pabote 3
10 OdopmiieHre oTueTa 1o 1abopaTopHOit 4
pabore
CamocrodTenbHOe H3ydeHue
11 JUJAKTUUeCKUX eluHuI] 5.4-5.6 110 8
yueOHOM JTuTeparype
Pasgen 5. IIpoBepka cTaTUCTAYECKUX TUTIOTE3. v
12 IMoaroToBka K 1abopaTopHoii paboTe 3
13 OdopmieHre oTueTa 1o 1abopaTopHOM 4
pabote
. CamocTosiTesibHOe U3yueHue
Pazgen 6. O6paboTKa pe3y/bTaToOB U3MepeHUi .
14 o JUIAKTAUECKOW euHULIBI 6.3 TI0 8
CTy4alHbIX MPOLIeCCOB. EOHON THTEDATVDE
y paryp
Bcero 3a 9 cemectp 74




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
12| 3 |4 5 6 7 8 9|10 1 1213 14 15/16 17
Ortu. no Ortu. no Ortu. no
9 KB 1P ANy P KB|JP TP Otu. no JIP| |JP|Bonp. 3au, 3au.

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTrueckasi paboTa;
KB — KOHTpO/IbHBIE BOTIPOCHI;
Ortu. 1o JIP — otuet nio JIP;
Borip. 3au — BOIIpOCHI K 3aueTy;
3a4. — 3aueT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B

clefyroumx popmax:
e UAarHOCTUYeCKas pabora;

e KOHTPOJIbHbIE BOIIPOCHI;
e oruet 1o JIP;
e BOIPOCHI K 3auUeTy.

HpOME)Ky'TO‘lHaH dTTecTalusa rMpoBOJUTCA B CbOpMaX:

¢ 3adyeT.




5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . Onenka omm6ok pe3ynsraroB usmepenuit. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2005, 351
pec.

. A. A. Bacunbes. . Teopust BepoTHOCTeM U MaTemMaTHhuecKasi cTaTucTika. Mocksa: FOpaiit, 2020, s51. pec.

. A. A. CeltHUKOB. . ITpuK/IaHBIe METO/IBI TEOPUH C/TyUalHbIX (yHKLuH. CII6.: JlaHb, 2020, 20 3K3.

. A. T. Xpamos. . Teopus ciyuaiitbix mporjeccoB. CamapabI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2011,
3J1. pec.

. A.II. Barpak. . Ilnanuposanue u opranusanus skcriepumenTa. KpacrHospck: Nsa-so COY, 2010, a1 pec.

. B. A. ManyruH. . MareMatuueckas cratuctuka. Mocksa: FOpaiit, 2021, a51. pec.

. B. E. I'mypmaH. . Teopusi BepossiTHOCTeli 1 MaTeMaThuecKasi craTucTuka. Mockga: FOpaiit, 2022, 51. pec.

. B. K. )KykoB. . Metponorus. Teopust usmepenuii. Mockga: FOpaiit, 2022, 351. pec.

. B. I1. ConoBbés, E. M. boraros. . Opranu3sanus skcriepumenTta. Crapeiii Ockon: THT, 2021, a51. pec.

. .A. CrecanoBa. . O6paboTKa JaHHBIX U KOMITbIOTEPHOE MojienpoBaHue. CaHKT-ITetepOypr: JlaHb,
2020, s51. pec.

11. H. U. CupgnsieB. . Teopusi BepOsITHOCTelN 1 MaTeMaTuueckasi cratucTuka. Mocksa: FOpaiit, 2022, s51. pec.
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5.2. JlononHUTeNbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIUTUIMHBI, 3/IeEKTPOHHBIE OMO/THOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;
2. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas ratdopma FOpaiit. st By30B 1 cCy30B..

CoBpemeHHbIe TIpo¢ecCHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaivioHaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro dou/ia
(byHIaMeHTalbHBIX UCC/Ie[IOBAaHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHbOpPMal[MOHHBIN TIOPTal TEXHUUYECKOTO PerymupoBaHus: HopMbl, mpaBuia, CTaHAApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

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

5.5. IIporpaMMHOe 0becIieueHue:

1. Matlab 2015a SP1;
2. Microsoft Windows;
3. Microsoft Office.

5.6. MHdopmaloHHbIe TeXHOJIOTUU:

B3anMogeticTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY « BOEHMEX» um. [].®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

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

6.2. J/TabopaTopHbIe 3aHATHA:

1. Matlab 2015a SP1;
2. Microsoft Windows;
3. Microsoft Office.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paboyeii mporpaMme JUCIHTLUTHHbI
OBPABOTKA PE3Y/IBTATOB DKCIIEPUMEHTAJIBHBIX NCC/IEJOBAHUU

AnHoTanusa paboueii nporpaMMsl

Iuciunmuda OBPABOTKA PE3Y/IBTATOB 3KCIIEPMMEHTAJIBHBIX MCCJ/IEJOBAHUN
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
TPOrpaMMBbI TIOJITOTOBKH 110 Harpas/ieHuto 24.05.01 ITpoekmupoeaHue, npou3eoo0cmeo u sKkcnayamayusi pakem
U pakemHO-KOCMUuUecKux Komniekcos. [ucuuriivHa peanu3yetrcs Ha ¢akynbTere A PakeTHO-KOCMUYeCKOM
texuukn BI'TY "BOEHMEX" wm. [J.®. YcrunoBa kadenapoit A4 CTAPTOBBIE TEXHUWYECKUE
KOMIUTEKCHI PAKET I KOCMUUYECKUX ATIITAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-04 crnocobHOCTh MPOBOAWUTL MaTeMaTUYeCcKOoe MO/eJTMpOBaHKMe pa3pabaThbIBaeMOTr0 W3JeUs U ero
TIOACHCTEM [/isl TIPOTHO3WMPOBaHUsT (YHKLMOHWPOBAHKS, ONTUMHU3aLUY, OXXUZAEMBIX PHUCKOB M BO3MOXXHBIX
OTKaso0B.

CoeprkaHrie [WCIUIUTMHBI OXBaThbIBAaeT KPYT BOIMPOCOB, CBSI3aHHBIX C CTATUCTUUECKUM aHAJW30M W pellaeT
c/leAyrolye 3aaun:

1) u3ydeHne OCHOBHBIX TIOHSATHM CTAaTUCTHUUECKOTO aHA/IN3a;

2) TIO/TyYeHHe HaBLIKOB PACUe€TOB OCHOBHBIX CTaTUCTHUECKUX XapaKTEPUCTHK Pe3y/IbTaTOBR

9KCTIepUMEHTOB;

3) bopmupoBaHue y CTY/IeHTOB 3HAaHWUM, YMEHHUI U HaBBIKOB 00pabOTKH SKCTIePUMEHTABHBIX JJAHHBIX/.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* KOHTDOJIbHBIE BOTIPOCEHI;
e otuet 1o JIP;
¢ BOIMPOCHI K 3aYeTy.

HPOMe)KyTOIIHaH dTTeCcTalus ITPOBOAUTCA B (bopMax:
¢ 3adyeT.

OO01jast TPyI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

TpeJyCMOTPEeHbI MpakThueckue 3aHsaTvs (17 4u.), mabopatopHblii MpakTHKyM (17 4.), camocTosiTesibHas pabora
cryzaenta (74 4).
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IIpuioxenue 2

K pabouyeii mporpaMme JUCIHTUTHHbI
OBPABOTKA PE3Y/IBTATOB DKCIIEPUMEHTAJIBHBIX NCC/IEJOBAHUU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI

PexkoMeHpyemMasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3/1en 1. BBE]I[EHI/IE. Hayqno-TexunquKne 3KCIIEPUMEHTHI U UCIIBITAHUA B NIPOEKTUPOBAHUHA

TeXHHYeCKHUX 00HeKTOB.

CamocrosiTesibHOE H3ydyeHue

B. I1. ConoBeég, E. M. boraros. . Opranusanus
skcriepuMenTa: Crapswiii Ockon: THT, 2021 (1)
B. I1. CosnoBbéB, E. M. boraros. . Opranu3zanust
skcnepumenTa: Crapeii Ockon: THT, 2021 (1)

AHASKTIE%CKHX eauHuiy 1.3-1.6 o A. II. Barpak. . IlnaHupoBaHue ¥ opraHusarys 10
YHEDHOU JIMTEpaType skcriepuMmenTa: KpacHosipck: M3a-so COY, 2010 (1)
B. K. )XykoB. . MeTposnorusi. Teopust u3MepeHuii:
Mocksa: FOpaiiT, 2022 (1)
Wroro o pasgeny 1 10
Pa3spest 2. 3aK0HbI pacnpese/ieHusl C/Iy4ailHol BeJINYHHBI.
V3yueHue qUaKTUUeCKUX eIUHuUL] 2.3~ A. A. Bacusees. . Teopust BeposiTHOCTeH 1 3
2.4 110 yueGHoOIt uTeparype. MareMaTh4eckas cTaTucTvka: Mocksa: FOpaur,
IToaroroBka K j1abopaTopHoii pabore 2020 (2-3) 2
H. 1. Cupnses. . Teopusi BepoATHOCTeN 1

OdopmiieHne oTyera 110 1a6oparTopHoit MaTeMaTHyecKas cTaThcTuka: Mocksa: FOpaiir, 4
pabore 2022 (2)

Wrtoro no pasgeny 2 14

Pazgen 3. ToueuHble OLIEHKH CTaTUCTUYECKUX XapaKTepPHCTHK H3MepseMbIX BesinunH. CBolicTBa

OILICHOK.

CamocTosiTe/IbHOE HU3y4yeHne

N.A. Credanosa. . O6paboTka JaHHBIX U

JUIAKTUUeCKUX eInHUI] 5.4-5.6 110

AAM/IAKTHYECKOH e/IMHHLIbI 3.3 10 KOMIILIOTepHOe MoJlelupoBaHue; CaHKT- 3
yueCOHo# uTeparype [Metep6ypr: Jlans, 2020 (3)
IToaroroBka K j1abopaTopHoii pabore . O1jeHKa OIIMO0K pe3y/IbTaTOB U3MEpPEHUM: 2
chopr[eHHe oTuyeTa 1o ﬂa60paTopH0f}i CII6.BI'TY "BOEHMEX" um. 'Z[ . YCTI/IHOBH, 3
pabote 2005 (2)
Wroro no pa3geny 3 8
Pa3zgen 4. VinTepBa/ibHbIE OL|EHKH.
CamocTosiTe/IbHOE HU3y4yeHne )
JMIAKTHYeCKUX equHuL] 4.3-4.5 1o B. A. Manyrus. . MaTEME‘l’TI/I‘{eCKaH CTaTUCTHKA: 12
yueBHOil uTepaType Mocksa: FOpaiiT, 2021 (3) 3
” A. A. Bacunbes. . Teopust BepoATHOCTEH U
IToaroroBka K j1abopaTopHoii pabore ) ) N 3
- MareMaTuyeckas cratiuctuka: Mocksa: FOpaur,
Odopmiienre oTueTa 1o 1abopaTopHOit 2020 (4)
4
pabore
Wroro no paspgeny 4 19
Paspen 5. IlpoBepKa CTaTUCTHYECKUX CHUIIOTe3,
CamocTosiTe/IbHOE U3yuyeHne H. . CupnsieB. . Teopust BeposATHOCTeM U 8

MaTemarruyeckasi CTaTucTiKa: Mocksa: FOpaiit,
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yuebOHOU uTeparype 2022 (4)
IMoaroToBka K 1abopatopHoii pabote B. E. I'mypmat. . Teopuisi BeposTHOCTeH 1
OcopmIeHHe OTueTa o J1abopatopHoii MareMaTHyeckKas cTaThcThka: Mocksa: FOpaiit,
pa6ore 2022 (6)
Wrtoro no pasgeny 5
Pazgen 6. O0pab6oTKa pe3y/ibTaToB H3MEPeHUH CTyYaHHBIX MPOLIECCOB.
A. A. CeeltHUKOB. . [Ipuk/aziHble METOABI TEOPUU
CamocrosTeTbHOE U3yUeHHe cnyuabinbix ynkimii: CII6.: JIans, 2020 (3)
IWTaKTUUeCKOW euHULIbI 6.3 110 A.T. XpamoB. . Teopusi c/lydyaliHbIX IIPOL[€CCOB:
yueOHOM UTeparype CamapabI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2011 (2-3)

Wrtoro o pasgeny 6
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IIpunoxenue 3
K paboyeii mporpaMme JUCIATLTHHbBI
OBPABOTKA PE3YJIBTATOB OKCITEPUMEHTAJIbHBIX NCCJ/IEJOBAHUN

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora
*  KOHTPOJIbHbIE BOIPOCEHI;
e BOIMPOCHI K 3a4eTy;

e otuet 1o JIP;

e 3aueT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

KoHTpoO/IbHBIE BOIPOCHI

KoHTposb ycBOeHuUs1 yueOHOTo MaTepurasna paszenos 1-3 mpoBoguTcs B opMe OTBETOB Ha KOHTPOJIbHbIE
BOIIPOCHL.
Kaxgomy cTyzieHTy 3aiaeTcst OAMH BOIPOC 10 0a30BBIM MOHSATHUSM KypCa, UM OCHOBHBIM 3aKOHOMEPHOCTSIM.
OTBeT 0/KeH ObITh 1aH Oe3 MOATOTOBKY.
Onpoc cunTtaeTcs yCIelHo NpoiiieHHbIM, eC/IU CTYZEeHT [ja/l BepHOe 10 CMbIC/IY OIpe/ie/ieHue MOHATUS;
MpaBUJIBHO 3anycan GopMyny Y [epeurcInI BXOAsLIMe B Hee BeJIMYUHb.
ITepeueHb KOHTPOJIBHBIX BONIPOCOB UMeeTcsl B Y MK auciuIvHel

Bompocsl K 3auety
1. HayuHo-TexHnueckuii 3kcriepumenT. Kiaccudukaiiys 3KCriepuMeHTOB.
2. du3nuecKre BeJIMUUHbI U X U3MepeHHst. JTarbl 00paboTKH.
3. OneHKHY HU3MepsieMbIX 1apaMeTpoB. [1orpeiHoCcTH OLeHOK.
4. OCHOBHBIe XapaKTepUCTHKU C/TyYaliHbIX BeJIMUMH.
5. 3aKoHBI pacrpeieNieHus], UCIob3yeMble Tpy 00paboTKe 3KCIIepUMeHTaTBHbIX JaHHBIX U UX Mapa-MeTphI.
OpHOMepHBIe U IByMepHble pacripe/ie/ieHusl.
6. CoiicTBa orieHOK. O1jeHKa BepOsITHOCTH 10 yacToTe. [lepBuuHas ¥ yropsijoueHHast CTaTUCTUYeCKHe
COBOKYITHOCTH.
7. Cratuctrueckas GyHKLUs pacrpegenenysi. ['ucrorpamma.
8.011eHKM NCTMHHOTO 3HaYeHUsI MaTeMaTHueCKOro OXKUJAHUS U JUCTIepCUM M3MepsieMOU BelTMUMHBI.
9. ToueuHble OLIeHKHM BePOSITHOCTH, (DYHKLIMY pacrnpefiesieHns], IIOTHOCTA BePOSITHOCTH.
10.Jucnepcuy OLleHOK U3MepsieMbIX Be/IMUKH. PasMepHOCTH oLleHOK. OLieHKY /111 HePaBHOTOYHBIX U
KOCBEHHBIX M3MePeHU.
11. JoBepuTebHasi BEPOSTHOCTD. [I0BepUTE/IbHbIN UHTEPBAI.
12. BelunciieHre JOBEpUTE/bHOIO UHTepBaia U JOBEPUTE/bHON BEPOSITHOCTH JJ1 UICTUHHOTO 3HAYeHUsI
W3MepsieMOU BeJIMYUHBI.
13. [loBepyTe/NbHBIA MHTEPBAJ /1S JUCTIEpCUN U3MepsieMOl BelTMUUHEI.
14. OripegeneHue KoMM4YecTBa U3MepeHUH [y 00ecrieueHus 3alaHHOTO AOBEPUTEIbLHOTO UHTepBasa C
3a/JaHHOM [JOBepUTeTbHOM BePOSITHOCThIO.
15. TTpoBepKa rumnoTe3nbl 06 HCTUHHOM 3HAUEHWH U3MepsIeMO BeIMUMHBI. YPOBEHb 3HAUMMOCTH. MOLHOCTh
KpUTepusl.
16. [TpoBepka runoTe3sl 0 COOTBETCTBUY TMCTOTPAMMbI TEOPETUUeCKOM M/IOTHOCTH pacripesenenus. Kpurepuii
comacus ITupcona.
17. TIpoBepKa ruroTe3bl 0 COOTBETCTBMM HAO/IIOAaeMOM YaCTOTHI TUTIOTETUYECKOW BEPOSITHOCTH.
18. TIpoBepka rurore3 06 OTCyTCTBUM KOPPEeJISILIK U 0 He3aBUCUMOCTH Pe3y/IbTaTOB N3MePeHU.
19. Knaccudwukaiys ciaydyaiHbIx rporjeccoB. CTaljiloHapHbIe U 3profuyecKue CaydaiHble MpOLecchl.
20. CraTUCTUYeCKHE XapaKTePUCTUKU C/TydyalHbIX IIPOL[eCCOB
21. OueHKY MareMaTUueCcKOro OKUjaHusl, AUCIIePCUH, TIZIOTHOCTU BEePOSITHOCTH, aBTOKOPPE/ISILIUMOHHON
(GYHKLMY ¥ CTIEKTPa/IbHOM MIOTHOCTH MOLJHOCTU C/TyYalHBIX MIPOLIeCCOB.

OTuet o JIP
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JIaboparopHble paboThI MPeACTaB/ISAIOTCS Ha KOMIIbIOTepe B rakete Matlab B Buzie pacueTHbIX Gopmyr U
oTBeToB. CTy[eHT [J0yCKaeTCsl K 3allUTe, eC/IM UICKOMbIe BeJIMUMHBI OTIpe/ie/ieHbl TIPaBU/IBHO C MIOIPELHOCTBIO
He Oonee 1%. 3arura nMpoxoAuT B ¢GopMe OTBETOB Ha BOTIPOCHI Mperofasaress (3 Bompoca).

JIaboparopHast paboTa cuuTaeTcs 3alUILleHHOH MTPY TIPaBW/IEHBIX OTBeTaX He MeHee, YeM Ha 2 BOTIPOCa.

3auet

OOyuaroiuiicst UMeeT TPaBo Ha MO/IyYeHre MUHUMAJTbHOM MOJIOKUTE/TBHOU OLIeHKH MPH Y C/IOBUU
YCIIEIIHOTO MPOXOXKAEHHSI TEKYIIer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBeTCTBUM C TpadMKOM pa3zena 4.
CTyJeHT [IOTyCKaeTcs K 3a4eTy TIPH YCJIOBUU YCITEIITHOMN 3aUThl 1ab0paTopHbIX paboT Nel-4 v paBUIBHBIX
OTBETOB Ha KOHTPOJ/IbHbIE BOMPOCHI.
3aueT 1o JUCIUIIHE TIPOXOAUT JOpPMe YCTHBIX OTBETOB CTY/IeHTa Ha BOIIPOCHI U3 CTIMICKA, TIPUBE/IEHHOTO B
nyHkTe "Borpocs! K 3auety".
OtleHKa BHICTaBIsIETCS TIOC/Ie coOece0BaHusI CO CTYAEHTOM B COOTBETCTBUM CO C/IEYIOLIMMU KPUTEPUSIMHU:
- otjeHka 3AYTEHO — nonHoe packpbITHe BOpoca MpY CpefiHeM UM BbICOKOM YPOBHe BraJileHUs MaTepHuasiom;
- oueHka HE 3AUTEHO — B UHBIX CilyYasix.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspgen 1. Beegenne. HayuyHo- Bonpocs! k
5 g |TeXHHYecKHe SKCrepHMeHTBI i 12 9 0 ? 10 15 3ayery,
HCIBITAaHUA B IPOEKTHPOBAHUH KonTtposnbHbIe
TeXHUYECKHX 00BEKTOB. BOITPOCHI
Bonpocs! K
3ayery,
5 | g [PasAen 2.3aKoHblpacnpefeneHus | ,, | g | 4 | 4 | gy 15  |Oruer o JIP,
C/IyJailHOH Be/IMYUHBL.
KontponbHbie
BOIIPOCHI
Pa3pen 3. ToueuHble oLleHKH B(;EE 21(3)1;1 K
5 g |CTATHCTHYECKHX XapaKTepPHCTHK 14 6 4 ’ 8 15 Oruer o JIP
u3MepseMbIx BeimunH. CBoMCTBa
KonTposbHbIe
OLIeHOK.
BOIIPOCHI
Bonpocs! K
5 9 |Pa3pen 4. UHTepBa/ibHbIC OLIEHKH. | 26 7 5 2 19 15 3aQUeTy,
Oruert no JIP
Bonpocs! K
5 | o [Pasaens.llposepka 27| 4] 3 | 15 20 3auery,
CTaTUCTUYECKHX TUIoTe3.
Ortuert no JIP
5 9 Pa3zgen 6. S)ﬁpaﬁotxa pesyibTaroB | ., |, 0 4 8 20 Bompocsr K
U3MepeHuil CIydalHbIX MPOLeCCoB. 3ayery
Bcero 3a 9 cemectp 108 | 34 17 17 74 100
Bcero no guciurinHe 108 | 34 17 17 74 100
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