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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)

12.03.01 IIpuGopocTpoeHue
roz Habopa rpymmbr: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 02 MHXVWHUPUHT 1 MEHE/DKMEHT KAUECTBA
Tumuenko Bukrop Biagumuposuy, K.mef.H., JOLEHT, JOLeHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel 02 THOKUHUPUHI I MEHE/[DKMEHT KAYECTBA

3aBenyromuii kadenpoii Tumuenko B.B., k.neq.H., AoL.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

02 MTHXXUHWUPUHI' 1 MEHE/IDKMEHT KAYECTBA

3aBeaytoimii Kadeapoit Tumuenko B.B., x.nef.H., fo11.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CTATUCTNYECKUWE METO/bI OBPABOTKHN 3KCIIEPUMEHTAJIBHBIX JTAHHBIX

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:

IICK-2/23.4 — crnocobHOCTb aHaAM3MpOBaTh JAaHHBIE 110 I[I0Ka3aTe/siM KauecTBa, XapaKTepU3YHOLUM
pa3pabaTbiBaeMyI0 W BLIMYyCKaeMyI0 TIPOAYKLHMIO, B TOM YHC/Ie C WCIOIb30BaHHEM CPEACTB W TeXHOIOTHH
11(pOBU3ALIMY, U BBITIOHATH CTaTUCTHUECKYI0 00pabOoTKy pe3y/bTaToB KOHTPOJIS U U3MepeHuit

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-2/23.4

3HAHUS:

3Harsb:

OCHOBHBIE TOHATUS M TEPMMHBI CTAaTUCTUKW, WCIIONb3yeMble TIPU aHAIM3e 3KCIIePHUMEHTATbHBIX
JlaHHBIX.

[MpuHIMNIBL ¥ yC/OBUS TIPUMEHEHHsl Ppa3/MuHBIX CTaTUCTUUeCKUX paclipe/iesieHnil (HopMasbHOe,
6uHomMuasbHOe, TTyaccoHa u fip.).

MeTopbl OLIEHKU [TapaMeTpOB paciipe/ie/ieHuii U MPOBepKU CTaTUCTUUe CKUX TUIIOTe3.

OCHOBBI TTPOEKTUPOBAHUS YKCIIEPUMEHTOB, BKJTFOUAs! MOJTHBIA U UaCTUYHBIN ()aKTOPHBIN aHA/TU3.

MeTopabl perpecCMOHHOTO U KODPE/SI[MOHHOTO aHaju3a [js WCC/IeoBaHUs 3aBUCUMOCTEN MeXay
repeMeHHbIMH.

[TpuHIUIIBL 1 MeTOABI MHOTO(AaKTOPHOTO aHa/M3a JaHHbIX;

YMEHUsL:

Y™meTs:

Bribvpars moaxofsiiyMe CTaTUCTUYECKHWEe METOABI [JIsi aHaju3a SKCIIePUMEHTAsIbHbIX [IaHHBIX B
3aBUCUMOCTH OT WX THUIIA ¥ XapaKTepa pacripejie/ieHus..

IIpoekTUpOBAaTE SKCIIEPUMEHTHI JI7Is1 TT0JTyUeHUsl I0CTOBEPHBIX U pelpe3eHTaTUBHBIX JaHHbIX.

[IpuMeHsiIT> MeTOALI OIIEHKM TlapaMeTpOB pacrpefie/ieHHss W TIPOBePKW TUIIOTe3 [jis aHa/iu3a
9KCIIePUMEHTa/TbHBIX JaHHbBIX.

Vicnonb3oBaTh perpecCUOHHBIN aHAMW3 /T MOZIEMPOBAHUS B3aWMOCBSI3eM MeXAy TiepeMeHHbIMU U
TPOTHO3MPOBAHUS Pe3y/IbTaToB.

ITpon3BogUTh MHOTO(hAKTOPHBIN aHa/INU3 JAHHBIX /IS BBIIBJIEHUS OCHOBHBIX (haKTOPOB, BJMSIIOIIMX Ha
pe3y/bTaThbl 5KCTIIepUMEHTOB.

AHanu3upoBaTb W WHTEPNPETUPOBATh pPe3y/bTaThl CTAaTUCTUYECKOW 00pabOTKM JIaHHBIX ISt
MOJATOTOBKM 3aK/IFOUeHUH U peKOMeH/jaluii.;

HaBbIKU:

NmeTh HaBBIK:

PaboThI CO CTaTUCTUUECKUM MTPOrPaMMHBIM 00ecrieueHreM Jyist 00paboTKY M aHau3a JaHHBIX.

Busyanu3zaium JaHHbIX U pe3y/bTaToOB CTaTUCTUUeCKOTO aHa/iu3a C MOMOILbI0 rpaduKoB, AUarpaMmm U
Tabui].

Kputuueckoii o1jeHKM [JOCTOBEPHOCTH ¥ 3HAUMMOCTHU TIOJTYYeHHBIX Pe3y/bTaToB.

IToAroTOBKM NHUCHEMEHHBIX OTUETOB M YCTHBIX TIpe3eHTaldid C pe3y/bTaTaMd CTaTUCTHUeCKOU
00paboTKY TaHHBIX.

IMpoBefeHUs KOMIUIEKCHOTO CTaTUCTUUECKOTO aHanau3a, BK/IOUasi [JeCKPUNTUBHYIO CTaTUCTUKY,
nH(depeHIMaNIbHbIN aHa/INM3 U MHOTO(AKTOPHBIN aHa/Iu3.

Pa3paboTki ¥ peanu3ali TJIAHOB CTAaTHCTHUECKOTO aHa/iW3a B paMKaxX HayuHBIX WCC/e[OBaHWNA U
MPAKTUYeCKUX TIPOEKTOB..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucnynmmaa CTATUCTUYECKUWE METO/1bI OBPABOTKHU DKCITEPMMEHTAJIBHBIX
JAHHBIX siBfisieTcs AUCIUIIMHON YacTH, GopMHUpyeMoii ydacTHUKaMHU 00pa30BaTe/IbHbIX OTHOIIIEHHH
0s10Ka 1, TporpaMMeI MOrOTOBKY 10 HarparseHuto 12.03.01 ITpubopocmpoeHue.

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

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHaiv3a U MOZlelIMpOBaHus B UH)KeHEePHOU [iesiTe/TbHOCTH, CBA3aHHOU C
MIPOEKTUPOBAHNEM M KOHCTPYHUPOBAHHEM, TEXHOJIOTHSIMU TIPOU3BO/CTBA IPUOOPOB Y KOMILJIEKCOB
LIMPOKOTO Ha3HAYEHMUs]



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 Pa3/e/oB U AUJAKTHYECKHUX eJUHHIY

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

3aHATUA
CamocTosTe/bHasA

paboTa CTyAeHTOB

BCEI'O
Jlekuuun
IIpakTHYeckue

®dopmupyemast
KoMmmereHus, %

TICK-2/23.4

Paspen 1. Beegenne. OCHOBHBIE NOHATHSA U onpejeneHus. 3a/jaul Kypca U cofiepykaHue
AucLUnIMHBL Bubnuorpadus. OcHOBHbIe TepMUHBI 1 onpesieienust. ObLiye cBeseHns 06
opraHuv3alyu SKCI1epuMeHTOB.

29 14 4 10 15

N
v

Paspen 2. MeTojo/10ruu MojieIMpoBaHusl. IToHATHA 0 Moje/saX. OTIMUKUTe/IbHBIEe YePThl
TPOLIeCCOB, MPOXOASAIIMX B C/IOKHBIX CUCTeMax. IToHsiTHe uepHOro siuKa. Buabt
BO37ielicTBuit 1 PyHKLMK oTK/IMKa. Knaccudukarust Mogeneit. Marematiueckre MOZE/H C
COCpe/IOTOUeHHBIMH U pacrpe/ie/leHHbIMU NapamMeTpaMu MHTerpo-AuddepeHijianbHbIe
Moziend, heHOMeHO/IOrnyecK1e U MMUTALMOHHbIe Mogiend. ITepBruHast o6paboTka
MaTeMaTHuecKuX Mogesneii, mepexoz K 6e3pasMepHbIM Mozie/1siM. MeTo/ibl ONTUMH3aLK
MaTeMaTH4ecKux Mogeneii: metog I'aycca-3aiifens, ciyyaifHoro nomcka KpyToro
BOCXOXZIeHHsl. ONTHUMM3aL|s TPY MHOTO3KCTPeMa/IbHOM MOBEPXHOCTH OTK/IMKA.

27 12 2 10 15

25

Pa311en 3. AKTHBHBIH H TACCUBHBIH IKCIIepUMeHThI. IIeHTpam.m.le KOMITO3ULIMOHHBbIE
naHbl. BI60p ONMTHMAabHBIX TIAHOB KCTIEPHMEHTOB. YC/IOBHeE POBe/IeHHsI aKTUBHOTO
skcriepumenTa. KoppesionHast yHKLUs C/ydaifHbIX poLieccoB. BbiGop uHTepBana
koppesityu. CocTaB/IeHHe CHCTeMbI PerpeCCHOHHBIX YPABHEHHUH U MPaBU/Ia €€ pelleH sl
TTaccuBHBIH SKCIIepUMEHT, obnacth TIPUMEHEeHUs IMaCCUBHOI'O 3KCIIepUMeHTa /11 aHa/Inu3a
CJIOKHBIX CHCTeM, TpeGOBaHHs K METO/ly I/IaHUPOBaHMsl, MHTepBa/l BApbUPOBaHUs (haKTOPOB.
TTonHblii (akTOpHBIN SKCrieprMeHT. Marpuiia 1aHUpOBaHust, TpebOBaHHs K MaTpuLie
/IaHUPOBaHMS! (OPTOrOHAILHOCTh, HE3aBUCHMOCTb, POTOTa0e/IbHOCTD). [Ipo6HBIi (hakTOpHBIH
SKCIIepUMEHT, 0COBEHHOCTH ero HCII0/Ib30BaHKs, TpaBujia IMPOBEPKHU 3HAYMMOCTHA
KBa/IpaTUUHbIX 3 (eKToB. L]eHTpa/bHbIHA KOMITO3ULOHHBIH OPTOrOHA/ILHBIN T/1aH,
LieHTpa/IbHbIH KOMIIO3UL{OHHBINM poTaTabe/bHbli I/1aH. XapaKTepUCTHUKHY TUIaHa: LieHTP
TJIaHa, MaTpulia IyiaHa, obmactb TJIaHUpOBaHUA. CrarucTuyeckue TEOpHUU ONTHUMA/IbHOCTH
T1JIaHOB, CBsI3aHHbIe C B3aHMOA€‘I‘;lCTBVIEM ¥ TOYHOCTBIO OLIEHOK ITapaMeTpOB. Man]/IL[l:I
TJIaHUPOBaHUA U ONTUMU3ALIMU IKCIIePUMEeHTa B IPOU3BOACTBEHHbIX yC/IOBUAX:
HOCHEAOBaTeHbeIﬁ CUMILIEKCHBIN MEeTOA ¥ MeTO/ SBOJIFOLIUOHHOI0 TJIAHUPOBaHMS.

19 9 5 4 10

25

Paspen 4. BoijeieHue cymiecTBeHHbIX (akTopoB. O6paGoTKa U aHA/IU3 Pe3y/IbTaToB
JKCIepuMeHTa. HpP[MEHEHPlE TeOpHH NPOBEPKH CTATHCTHYECKHUX I'MIIOTEe3 /I
MOCTPOEHHsI MaTeMaTHYeCKHX Mo/esieii. COKpalljeH/e 3aTpaT Ha SKCIIePUMEHT 3a CueT
Bbl/le/IeHus CylljecTBeHHbIX (hakTopoB. [IprMeHeHe CBepXHACHILLEHHbIX T1/1aHOB /1151
orcerBaHMs (haKTOPOB. ParkupoBaHue (HaKTOPOB C UCIT0/Ib30BAHUEM SKCIIEPTHBIX OL|EHOK:
TMOPSIZIOK TIPOBe/IEHHsI OITPOCa KCIIEPTOB ¥ 06pabOTKHU pe3y/sTaToB onpoca. JucrepCHoHHBII
aHanu3. OfHodaxTopHasi, AByXx(hakTopHas Knaccudukanus. Knaccuduxanus B 1aTHHCKOM
KBa/lpaTe. DTarlbl IOCTPOeHUs Mogie/ . TTopsi/j0K NpoBe/ieHHsT SKCIIepUMeHTa COIIacCHO
pa3paboTaHHOM MaTpulie MIAHAPOBAHMSL. AHAIN3 Pe3y/IbTaTOB C TOUKH 3PeHHsT OLMBOK
SKCIIePHMeHTa 1 TOBTOPSIeMOCTH pe3ysbTaToB. Pacuer kosdduipmeHToB Mogemu. [poBepka
OJHOPOJHOCTEH UCIePCHH, OLjeHKa 3HaUMMOCTH KO3((HULIEHTOB MOZIeH, ITpOBepKa
a/IeKBaTHOCTH MOJIe/ei.

33 16 6 10 17

25

Bcero 3a 7 cemectp

108 51 17 34 57

100

Bcero no gucHumInHe

108 51 17 34 57

100

3.2. AyUTOPHBIN IPAKTUKYM

HOMep U HAMME€HOBdHHE pa3je/jid JUCIUII/IUHBI

Tema NpaKTHYECKOro
3aHATHA

Oo0nem,

ayp.
JacoB

Pazpen 1. BBeeHre. OCHOBHbIE TIOHSITHSL U OTIPEIe/IEHHS.

PawxupoBaHue ¢akTopoB
METO/IOM 5KCTIepPTHOU
OLIeHKHU.

10

Pazpen 2. Metoponoruy Mo/ie/IipoOBaHUsI.

[Ipumenenue
OTCeUBAoILIero
JKCIIepUMeHTa J1J1s1
orpe/iesIeHus 3HaYMMOCTH
(haxTOpOB.

10

Paspen 3. AKTHBHBIN Y TTaCCUBHBIN 3KCIIEPUMEHTHI.
LleHTpasibHbIEe KOMIO3ULIMOHHBIE T/1aHbL.

IInanupoBanue u
00paboTKHU AaHHBIX
TMOJTHOTO (PAKTOPHOTO
JKCIIepUMEHTa.

Pa3zen 4. BeizienieHue CyliecTBeHHBIX (hakTopoB. O6paboTKa 1

aHaJIi3 pe3y/bTaToB JKCIepuMeHTa. [IprMeHeHe Teopun
TIPOBEPKY CTAaTUCTHUUECKUX TUTIOTe3 /IJIs [IOCTPOEeHUS
MaTeMaTHUeCKUX MOZe/Iei.

ITnarupoBanue u
00paboTKHU TaHHBIX
JpobHOro (haKTOpHOTO
JKCIIepUMeHTa

10
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Bcero 3a 7 cemectp

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Copepxanue yueoHoro |O0bem,
Homep 1 HauMeHOBaHMe pasfeia JUCHUIIMHEI
n/n 3aJaHus 4YacoB
W3yueHue npeyCcMOTPEHHBIX
1 |Pa3pen 1. BBegenre. OCHOBHBIE TTIOHATHS U OTIPeJe/IeHHs. MPOTPaMMOM TEM pasiesia 110 15
JIEKLIMSIM U PeKOMeHlyeMOoH
JuTeparype
W3yueHne npesiyCMOTPEHHBIX
2 |Pa3gen 2. MeTo[0/10rMM MOJEeMMPOBaHMUS. TpOTPamMMOM TEM PasAE/id 1o 15
JIEKLIMSIM U PeKOMeHlyeMOoH
JuTeparype
W3yueHure npeyCMOTPEHHBIX
3 Pa3zpnen 3. AKTUBHBINM Y NTACCUBHBIA 5KCIIEPUMEHTHI. MpOrpaMMOM TeM paszena Io 10
LleHnTpanbHble KOMIIO3ULIMOHHBIE M/IaHBI. JIEKLJUSIM U PeKOMeH/1yeMOoi
JmTeparype
Pa3pen 4. BeizieneHue cyiiecTBeHHBIX (hakTopoB. O6paboTka |VI3yueHue ripeyCMOTpeHHBIX
4 |V aHa/M3 pesy/LTaToB SKCrepUMeHTa. [1pumeHeHWe Teopyuy |TIPOrpaMMOI TeM pasjesna Io 17
TIPOBEPKM CTaTUCTHUUECKUX TUIOTe3 /1/1s1 TIOCTPOEeHUs JIEKLIUSIM U peKOMeHyeMOoi
MaTeMaTH4yeCcKUX Mogesiei. JuTeparype
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2/3/4/ 5 | 6 (7/8 9 |10 11 /12|13|14|15| 16 17
7 O3 | Op a3 | ap ap 13, nud. 3au.

‘YcioBHbIe 0003HAUCHUS:

e [IP — puarHOCTHUECKasi paboTa;
e 13 — njomMalliHee 3a/laHUE;
o nud. 3au. — guddepeHIIUPOBAHHBIN 3aUeT.

cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e JOMalllHee 3aJjaHue.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBOAUTCA B Cl)OpMaXZ

e uddepeHMPOBaHHBIN 3aUeT.

TEKyII.[I/lﬁ KOHTPOJIb YCII€BAE€MOCTHU CTYAEHTOB IIPOBOAUTCA B IUCKPETHBIE BDEMEHHBIE MHTEPBAJ/IBI B

27589



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. AradoHos. . Ctatiuctuueckue MeToApbl yrpasneHus KadectsoM. CII6.6I'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2012, 551. pec.

2. H. A. Illunakos. . CtatucTUYeCcKye MeTOAB! yIipaB/ieHus KaduecTsoM. M.: 3n-so MI'TY um. H. 3.
Baymana, 2020, 351. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://library.voenmeh.ru/ — ®ynzpamenTtanbHas 6ubnuoreka BI'TY «BOEHMEX» um. I.®. YcTHHOBS;

2. http://e.lanbook.com — 3BC JlaHpb;

3. https://urait.ru/book/statisticheskie-metody-kontrolya-kachestva-i-obrabotka-eksperimentalnyh-dannyh-
495895 — Moiizec b. B., IlnotaukoBa U. B., Peabko JI. A. CTaticTuyeckrie MeTOAblI KOHTPOJISI KauecTBa
1 06paboTKa KCIIepPUMEHTAbHBIX JJAHHBIX — KYTIUTh, YATATh OHIAiH. «FOpaiT».

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.
5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.

5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «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:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
CTATUCTUYECKHME METOJbI OBPABOTKH 3KCITEPUMEHTAJIBHBIX JAHHBIX

AnHoTanusa paboueii nporpaMMsl

Ouctuminia CTATUCTUUYECKUE METO/JblI OBPABOTKHMN JOKCIIEPMMEHTAJIBHBIX
JAHHBIX sBjisieTcsl AUCLUIVIMHON YacTH, (hopMHpyeMol y4aCTHUKAMH 00pa30BaTe/IbHBIX OTHOIIIEHHH
0/10ka 1, mporpamMMsbl MOATOTOBKH 10 HampasieHuio 12.03.01 TIpubopocmpoeHue. TUCLAIIIMHA Peau3yeTcst
Ha ¢akynerete O EcrectBeHHoHayuHbii BI'TY "BOEHMEX" wm. [O.®d. YcruHoBa kadenpoit 02
VMHXXVMHWPUVHI U MEHE/DKMEHT KAYECTBA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-2/23.4 crocobHOCTh aHa/lM3WPOBAaTh [JlaHHBIE TIO TIOKA3aTelssM KauyecTBa, XapaKTePU3YHOIINM
pa3pabaThIBaeMyl0 U BBIMTYCKAeMYIO TIPOAYKIIMIO, B TOM UHC/I€ C UCIO/b30BAaHUEM CPEJICTB U TeXHOJIOTHH
MG pOBU3aI[UH, U BBITIOIHITH CTAaTUCTUUECKYH0 00paboTKy pe3y/bTaTOB KOHTPOJIS U U3MEPEHUH.

CopepkaHue AWCLUIIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBS3aHHBIX C TIOCTAHOBKOM 3aJaudl U MOCTPOEHWEM
MaTeMaTU4YeCKOl MOJenu [js peanbHbIX VCJIOBWM, a TakkKe IIpe/CTaB/ieHUeM pe3y/bTaTOB CBOUX
WCCeIOBaHUM B BUe MOJIHOW MaTeMaThueCKOU Moie/u.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e OMallIHee 3a/laHue.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CTATUCTUYECKHUE METOJbI OBPABOTKHN 3KCITEPUMEHTAJIBHBIX TAHHBIX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PexkoMeHganuu

10 OCBOEHHIO JUCLUIUIMHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 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.

HaumeHoBaH#e paboTbI Pexkomenjyemas mreparypa prm::véKOCTb’
Paspen 1. Beepenue. OcCHOBHbBIE IOHATHSA U OIIpe/eieHMs.
H. A. llunakos. . CTaTUCTUUECKHE METOAbI
VI3yuentie Mpe/yCMOTPEHHEIX yrpasieHus Kadectsom: M.: M3n-s8o MI'TY um. H.
TpOrpamMMoii TeM paszesia 1o JIeKLUsAM U 9. baymaria, 2020 (1-2) 15
. B. A. Aradonog. . CTaTuCTHUeCKHe MeTO/[bI
DEKOMEHAYEMOM Tepatype yrpasnennst kauecteom: CI16.5T'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 2012 (1)
Wroro no pasgeny 1 15
Pazgen 2. Metoposoruu MojeTMpOBaHMS.
N3yueHue npenyCMOTpPEHHBIX B. A. Aradonos. . CTaTCTHUYeCKHE METO/IbI
MIPOTrpaMMOii TeM pa3zesia o JIeKLUsIM U | yripassenus KauectBom: CITI6.6I'TY "BOEHMEX" 15
peKoMeHyeMOU TuTepaType uMm. [1. ®. YcruHosa, 2012 (2)
Wroro o pasgeny 2 15

Pa3pen 3. AKTUBHBIH M ITACCUBHBI

¥ 3KcriepuMeHThI. IleHTpa/ibHbIe KOMIIO3ULIHOHHbIE IVIAHbI.

N3yuenue ripesycMOTpeHHBIX

B. A. Aradonog. . CTaTucTUueCK1e MeTO/[bI

MpPOrpaMMOii TeM pa3ziesia o JIeKLUAM U | yripaeienus KauectBom: CIT0.BT'TY "BOEHMEX" 10
PEeKOMeHAyeMOU TUTepaType uMm. J1. ®. YcruHosa, 2012 (3)
Wrtoro no pa3geny 3 10

Pa3nen 4, BBIJIEJIEHI/IC CyIeCTBEHHbBIX (l)ﬂKTOpOB. 06p860TKa H daHaAJ/IU3 PEe3y/IbTATOB 3KCIIEPDUMEHTA.
HPI/IMEHQHI/IE TE€OPHUHU IMPOBEPKH CTATUCTUHYECKHUX I'UIIOTE3 V1A MOCTPOEHUA MATEMATHUIECKHUX MO}I[Eﬂeﬁ.

W3yuyenue npesyCMOTpEHHBIX

B. A. Aradonos. . CTaTCTHUeCKHe MeTO/IbI

TporpamMMoli TeM pa3/iesia 1o JIEKIUsAM | | yripasieHus kauectBoM: CI16.BI'TY "BOEHMEX" 17
peKoMeHAyeMoH TuTepaType uM. []. @. YctuHoBa, 2012 (4)
Wroro no pasgeny 4 17
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
CTATUCTNYECKUE METO/IbI OBPABOTKHU 3KCIIEPUMEHTAJIBHBIX JAHHBIX

®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
e JOMalllHee 3a/laHue;
e muddepeHMPOBaHHBIN 3aUeT.

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.

JlomaiiiHee 3a/jaHue
WupvBrayanbHble JoMalliHUe 3a/jaHusi 0hopMiIeHHOe B 37IeKTPOHHOM WM PYKOTIMCHOM BH/I€.
[omailiHee 3a/jaHe CUMTAeTCsI CAAHHBIM TIPY TIPABUIBHO PellIeHHOM 3a/laHuM.

JuddepennpoBanHblii 3aueT

Kpurepun oLieHUBaHUS:
OT/IMYHO - 00yUaroIINiCs TIPO/IeMOHCTPUPOBAJI ITyO0KOe 1 ITPOYHOe YCBOEHHE H3y4aeMOoro MarepHara,
yBepeHHO BJiafieeT MOHATUMHBIM anrapaToM AUCLUIIMHEL, TI0C/Ie0BaTe/IbHO, FPaMOTHO U JIOTUYHO W3/1araeT
TeopeTHUeCKUM MaTepHraJl; MPOoeMOHCTPUPOBa/ YMEHHe CaMOCTOSITe/IbHOIO TTOMCKA U aHa/I3a UCTOYHHKOB B
TpeIMeTHOM 00/1aCTH U3yyaeMOU AVCLMTIIMHBI; BBITOJTHIII BCE 3a/JaHUsT Ha TIPAKTUUECKHUX 3aHSTHUSIX U BCe
3aflaHus [J1 THBapUAHTHOMW Y BADUATUBHOM CaMOCTOSITe/IbHOM paboTel 6e3 ommbok
XOPOLIO - 00yYarLHICs TIPOAEMOHCTPUPOBAI AOCTATOUHO TTyOOKOe U TIPOYHOe YCBOEHHE M3yUaeMOoro
Marepuaa, JOCTaTOUHO YBePeHHO BJla/ieeT IIOHITHUIHBIM arapaToM AWCLAIUIMHBL; [10C/1e/j0BaTe/IbHO,
IPaMOTHO U JIOTUYHO U3J1araeT TeOpeTHYeCKUil MaTepuas; poJeMOHCTPHUPOBa/l yMeHHe CaMOCTOSITe/IbHOTO
TIOMCKa U aHa/IM3a UCTOUYHHKOB B ITPeIMETHOM 00/1aCTH M3yuaeMO# JUCHUIUINHBL; BBITIOTHW BCe 3a/laHMsT Ha
MPaKTHUECKUX 3aHATHSIX U BCe 3a[aHus [i/Is MHBapUaHTHOW Y BapUAaTUBHOM CaMOCTOsITe/IbHOW paboTel Oe3
CYIIIeCTBEHHBIX OIIMOOK
YAOB/IETBOPUTE/BHO - 00yYaroLUiicsi B OCHOBHOM TIPOZEMOHCTPUPOBA/ yCBOEHHE W3yuaeMOro MaTepuara,
YACTUUHO BJlafieeT NOHATUHHBIM anapaToM AUCLMITIMHbL; U3/10KW/ TeOpeTUUeCcKUi MaTepyrall IIpyU IOMOILY
HaBOZSAIIMX BOIIPOCOB IperioziaBare/isi; Ipo/ileMOHCTPUPOBa/ YMeHHe [T0UCKa U aHa/ii3a UICTOUHUKOB B
npeMeTHOM 00/1aCTH M3yyaeMOoi AUCIUIUIMHEI TOJIBKO B pecypcax, YKa3aHHbIX MTPerio/jaBaTesieM; BhITOTHU
BCe 33/]aHys1 Ha TIPaKTUYeCKUX 3aHATHUSX W BCe 3alaHus [J18 NTHBapUAHTHOMN U BADUAaTUBHOM CaMOCTOSITe/IbHON
pabOoTEI, HO AOMYCTHII TIPU 3TOM 0O0JIBIIOe KOTMYeCTBO OLIMOOK
HEYJOBIETBOPUTEJBHO - 00yUarLUiACs He TIPOAEeMOHCTPUPOBA 3HAaHHE U3yUaeMOro TeOPEeTUYeCKOTO
MaTepuaJia Io KpaiiHell Mepe Ha 6a30BOM ypoBHe; He BjlaJieeT MOHATHUIHBIM arrapaToM AVCLUATUIHGL;
JonyckaeT rpy0ble OIIMOKY TPU U3/I0KEHHNH TEOPETUUeCKOT0 MaTepHara; BbIITOJTHUII He BCe 3a/laHusI Ha
MPaKTUUeCKUX 3aHATHSIX U He BCe 3aJjaHus /I/IsI ”HBAPUAHTHOW Y BADUATUBHOW CaMOCTOSATE/ILHON paboThI 1/
WU IOy CTHJI TIPY 3TOM TpyOble OImOKu
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe w X é
3aHATHA B g & =
KOHTaKTHOM 5 % = g g:
o ¢opme = = £3 s E
= EZ| 28 <0
O ] o ) A= g E ®
& | 3 HaumeHoBaHHe pa3/e/oB H E & EB| &3 0
Q = JTUAAKTHUYECKHUX eJHHHUI] o o o | Sw| 8 : X E 8
3 Rle ] BIEE| 8| = =g
S| E EE|A8| § | 53
g = |E8|9% & =T
=9 MI 25|
= @) =
= @)
4 7 Pa3pen 1. Beepenne. OCHOBHbIE 29 | 14 4 10 15 75 HomarHee
TMOHATHA U ONpe/e/IeHUsI. 3a/laHre
4 - Pazpnen 2. MeTto0/10ruu 27 | 12 7 10 15 75 HowmaiiHee
MOJe/TUPOBaHMSI. 3a/laHre
Pa3zgen 3. AKTUBHBIM M TaCCUBHBIN Tomammee
4 7 |3KcmepumenTtsl. LleHTpaibHbIE 19 9 5 4 10 25 Sa/IaHIe
KOMITO3UIIHOHHBIE TIaHbL. A
Pazpgen 4. BoijeneHue cyiecTBeHHBIX
(dakTopor. O0padoTKa ¥ aHA/IU3
4 - |Pe3y/IbTaTOB JKCIePUMEHTA. 33 | 16 6 10 17 75 HomariHee
IIpumMeHeHNe TeOpUH MPOBEPKH 3a/laHre
CTAaTMCTHYECKHUX THIIOTE3 A5
MOCTPOEHHUsI MaTeMaTHUeCKUX Mojesiei.
Bcero 3a 7 cemectp 108 | 51 | 17 34 57 100
Bcero mo gucruninHe 108 | 51 17 34 57 100
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Kputepuu oneHuBaHus

IICK-2/23.4

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Nel

Ne 2

Ne 3

Bonpocbl omkpbimoz20 muna:

Kakue 0CHOBHBIE TIPeANOCHUTKH He00X0AMMBI /I/isi IpUMeHeHus t-Tecta CThIOAeHTa
MpH CPaBHEHUH CPEeJHUX ABYX BHIOOPOK?

KakoBbI 0CHOBHBIE 3Talbl IPOeKTHPOBAHUSI IKCIIEPUMEHTa U KaK OHU B/IMAIOT Ha
JIOCTOBEPHOCTH I0/Iy4aeMbIX JAaHHbBIX ?

Kakue meTo/ibl MO)KHO HCII0/Ib30BaTh /I/Is1 NPOBEPKU HOPMAJ/ILHOCTH
pacnpeje/ieHus SKCIIePUMeHTa/IbHbBIX JAHHbBIX?

YeMm oT/IHUAETCA MapaMeTPUUeCKHil CTaTHCTHYEeCKHI aHA/TU3 OT
HeMmapaMeTPUUYeCKOro U B KaKUX (JIy4asix 1{e/ieco00pa3Ho MCMo/Ib30BaTh KaXK/bIi
M3 HUXx?

KaxkoBsbl npenmymiecTBa ucnonab3doBanusa ANOVA (ucrnepcHOHHOTO0 aHa/M3a) Ipu
aHa/IM3e 3KCIepUMeHTa/IbHbIX JJaHHbIX?

B ueMm 3ak/1r0uaeTcs CyTb MHOro)akKTOPHOI'0 aHA/IM3a M KaK OH MOXeT ObITh
NMpUMeHeH B 00paboTKe SKCIepHMeHTaIbHBIX AAHHBIX ?

Kakwue craTucTuyecKie MeTOABI HCNOIB3YIOTCA /1A BbIAB/IEHUs U aHA/IU3a
BBIOPOCOB B 3KCIEePHUMEHTA/IbHBIX AAHHBIX ?

Kak M0)XHO O1leHMTh B3aUMOCBA3b MEXY /IByMsl KO/IHMUeCTBeHHBIMH
NepeMeHHbIMH M KaKHe CTaTUCTHYeCKHe NoKa3aTe/lIH /I 3TOro NPpUMeHSITCA?

Kakue KpUTepUH HCIIO/IB3YHTCA /151 BbIOOpA HaW/Tydlleil perpecCHOHHOH MOJieTn
NpH aHa/Iu3e SKCIePUMEeHTA/TIbHBIX /JaHHbIX?

Kakmue ocobeHHOCTH C/1e[lyeT YUUTHIBATh PH HHTEPIPeTaliH Pe3y/IbTaToB
KOppe/ISIHOHHOI0 aHaMu3a?

Bonpocbl 3akpbimozo muna:

Kakoii TecT Hcrioib3yeTcs /ijisi IPOBEPKH HOPMa/IbHOCTH pacnpefe/eHUs] JaHHBIX?

A) Tecr lllanupo- Yunika

B) Tect KonmoropoBa-CMupHOBa
C) Tect MaHHa-YUTHU

D) ANOVA

E) Tect Kpackena-Yonnuca

Kakoii MeTop Mcno/ib3yeTca AJIsA CPaBHEHUsI CPeJHHX /IBYX CBSI3aHHBIX BHIOOPOK?
A) t-Tect CTbIOf€HTa /171 HEe3aBUCHUMBIX BBIOOPOK

B) t-Tect CTblofieHTa /1151 CBSI3aHHBIX BEIOOPOK

C) ANOVA

D) Tect Xu-kBagpar

E) Tect ManHa-YuUTHH

Kakoii k03¢ ¢unueHT KOppesiliui UCI0/Ib3YyeTCs /ISl U3MepeHus1 JIMHeHHOoMi
3aBHCUMOCTH MeX/y JIByMs MepeMeHHbIMU?

A) KosdduuuenT xkoppessituu CriupmeHa
B) Kosddurment aerepmuHaium
C) KosdpdurmenT koppessitguu [Trpcona

D) Koadurment koppenstuu Kergania
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E) Koaddurment Bapuarmm

Ne 4 Kakoii cTaTHCTHUYeCKHH TeCT 00BIYHO UCTIO/Ib3YeTCs /I/Isi CDAaBHEHHUs CPeJHUX
Oosiee yeM JBYX He3aBUCUMBIX IPyH?

A) t-tect CTblOIEHTA

B) ANOVA

C) Tect Kpackena-Yosnnica
D) Tect MaHHa- YUTHU

E) Tect Xu-kBazipar

Ne 5 Kakasi Mepa UCno/1b3yeTcsi /I OIeHKH pa30poca JaHHbIX BOKPYT CPeAHEero
3HaYeHHuda?

A) MeauvaHa

B) Moga

C) CpenHee apudmeTrueckoe
D) CranpapTHOe OTKIOHEHUe

E) Oucniepcust

Ne 6 Kakoii TecT npumMeHsieTcs /Jjjisl aHa/IM3a ABYX KaTeropuajibHbIX epeMeHHbIX ?
A) Tecr Illanupo-Yunka
B) Tect Kpackena-Yonnuca
C) Tect Xu-kBagpar
D) t-rect CTbIOf€eHTa

E) ANOVA

Ne 7 Kakoii MeTop HCIIO/TB3yeTCsl IJIs1 OLleHKH B3aUMOCBS3U MeXXAY PAaHTOBbIMH
JAQHHbIMH?

A) Koapduiment koppesisaiuu [TupcoHa
B) Koadduument koppessityu CriipMeHa
C) Kosddurment getepMuHariuin

D) Tect Xu-kBagpar

E) Tect ®uiuepa

Ne 8 Kakoii HHCTpyMeHT CTaTUCTHYeCKOro aHa/Ii3a JIyyllle BCero moAXouT JJIsi
HUeHTU(UKALUH BHIOPOCOB B JAHHBIX?

A) T'icrorpamma
B) Box plot (smmuk ¢ ycamm)

C) Tecr Llanupo- Yunka
15



D) CkarreprijioT (AuiarpaMmma paccesiHus)

E) Q-Q plot (KkBaHTUL-KBAHTU/Ib AMiarpaMMa)

Ne S Kakoit napameTp ucro/ib3yeTcsi Jisl ONpe/ie/IeHs CTelIeHH BapHaliy B JaHHBIX,
KOTOPYI0O MO)XHO 00BSICHUTH PerpecCHOHHOI MO/ie/IbI0?

A) CrangaprHas o1rbka

B) Koadduiment Bapuaiiyu

C) KosdpdurmenT merepmunaiiuu (RA2)
D) Cpeansist abco/ttoTHast O1IrnbOKa

E) Koaddunment koppensuu [Tupcona

Ne 10 Kako¥ TecT ucnosb3yercs A/1s1 CPaBHEeHHUs ABYX WU 0o/iee He3aBHCHMBIX BHIOOPOK
C JaHHBIMH, He NO[UHHAIIUMICA HOPMA/IbHOMY pacnpefe/IeHHI0?

A) t-tect CThIOfIEHTA
B) ANOVA

C) Tect Xu-kBazpar
D) Tect ManHa- YuTHU

E) Tect Kpackena-Yonmuca
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