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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)

27.03.02 YnpaB/ieHHe KaueCTBOM
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 02 MHXVWHUPUHT 1 MEHE/DKMEHT KAUECTBA
leiiko Cepreii AHApeeBUY, CTapIlIUii ITpernoAaBareib

[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

P1 MEHE/UKMEHT OPTAHUBALINN

3aBepaytommii Kadeapoii lImarko A.J., 1.3.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IVNTAHVUPOBAHUME N1 OPTAHU3AIIA OKCITEPUMEHTA

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:

OIIK-4 — crocobHOCTh OCYIIeCTBAATE OLEHKY S(PQeKTUBHOCTH CHUCTeM yIpaB/eHHs1 KadeCTBOM,
pa3paboTaHHBIX Ha OCHOBE MaTeMaTHueCKHUX MeTO/IOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-4

3HAHUS:

- POJIM M MecTa TeOpUM IJIaHUPOBaHUSI 3KCIIepUMEHTa B yTIpaB/leHUMM KayeCTBOM TeXHOJIOTHYeCKUX
cucTeMm;

- MeTO/[0B 00paboTKU 3KCIIepUMEeHTATBHBIX IaHHBIX;

- pasHooOpasue MeTO/IOB IJIAHUPOBAHUS KCIIEPUMEHTAa B 3afilauaX ONTHUMU3AL[UM CUCTEM YIpaB/ieHUs
KaueCTBOM;

YMEHUsL:

(hopMHpOBaHUs T7laHA 3KCIIEPMMEHTa, NPUMEHMMOro K JaHHOM TexXHOJIOTUYecKOW cucTeMe [jist
T0JTyueHHs MaKCUMa/IbHOH a/|eKBaTHOM MaTeMaTHueCKON MOJeny;

- pacyeTa OLeHOK TOTHOTO U APOOHOTO (haKTOPHBIX 3KCIIEPUMEHTOB;

HaBbIKU:

MPAaKTUUECKOTO TMPUMEHEHUS TIPUKIAZHBIX TIPOrpamMM Jijis o0ecrieueHHsl KauecTBa OCYIIECTB/IEHUS

CBOe#i 1podecCroHaNbHOM JesITe/TbHOCTH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmbaa INTAHUPOBAHUE U OPTAHUBAIIVIA DKCIIEPUMEHTA saBnsetcd
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTu 0y10Ka 1 mporpamMMel OATOTOBKHU 110 HaripaBsienuto 27.03.02 YnpaeneHue
Kauecmeom.

CopepxaHue [OUCLMIUIMHBL — SB/SETCA JIOTUUeCKMM rpopopkeHrem aucuuiivH:  BBICHIASA
MATEMATHUKA, TEOPHSI BEPOSITHOCTENM 11 HAYUAJIA MATEMATUYECKOM CTATUCTHUKMN.

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 — CrniocobeH aHaM3UPOBaTh 3a/jauM MPodeCcCHOHATLHON esITeTbHOCTH Ha OCHOBE MOJIOXKeHUH,
3aKOHOB ¥ METO/IOB €CTeCTBEHHBIX HAayK U MaTeMaTUKH

¢ OIIK-2 — CriocobeH hopMy/IvpoBaTth 3a7iauu poheCCUOHATbHOM JesTe/TbHOCTH Ha OCHOBE 3HAHUH
MPoPUILHBIX Pa3/ie/ioB MaTeMaThueCKUX M eCTeCTBeHHOHAYYHBIX AUCLIUATIIMH (MOy/Iei)



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu
3aHATUA

BCEI'O
CamocrosTe/bHas

pabora cTyaeHToB

IlpakTHyeckue

®dopmupyemast
KoMmmereHus, %

OIIK-4

Pazpen 1. Bs

Mopenup Moyienb: TIOHsITHE, TpeboBaHHsl, BU/bIL.

OTKJ/IUKa.

Maremaruyeckasi Mogie/ib. OCHOBbI CUCTeMHOTO T0AX0/a. OTaMUMTe/IbHbIe UePThI TIPOLIECCOB,
TIPOXOJSILIUX B CIOXKHBIX cHcTeMax. IToHsTHe uepHOro siyKa. Bubl BozeiicTBrid 1 GyHKIMN

18

—

W
o

Paszpen 2. JKcrepuMeHT. VIcTopHs pa3BUTHSI TEOPUH TUIAHUPOBAHUSI SKCIIEPUMEHTa.
DKCIIepUMEeHT: TIOHSATHe, Lie/H, 3Tansbl. Knaccudukaips skcrnepumeHToB. CTpaTeriu
071HO(aKTOPHOIO M MHOrO(haKTOPHOTO 3KCIIepPUMEHTOB. [IBa THITa C/IOKHBIX cucTeM. [1aBHbIe
KOHLIeruu. JTarbl HAy4HOro JKcriepuMenTa. PakTop: MOHsATHE, 0COOEHHOCTH, TpeGOBaHMsL.
Kpurepuii ontumusaimu: noHsTre, Tpe6oBanus. GyHKIMs OTKINKA. MaTpulia IIaHUPOBaHHs
U ee cBoiicTBa. Pacyet oreHoK K03(dureHToB. [Ipo6HbIi (hakTOpHBIit IKcriepuMeHT. 1aHsl
BTOPOro 1 Goiee Topsi/iKa.

48

35

IKC

Pazpen 3. IL.

P

pellieHKs ONTMMM3AL{MOHHbIX 3a/iau. ITo/IX0/Ibl M arOPUTM pellieHus 3aau. Knaccudukarys
ONTHUMU3ALMOHHBIX MeTO/0B. ['pajiieHTHbIe MeTo/bL. MeToz CUMITIeKCHOTO M/IaHUPOBAHHUS.
MeToz, 5BO/TIOLMOHHOTO TIIaHKpoBaHus. [IpezicTaB/ieHye pe3y/bTaToB. AHa/I3

ko3 puLpenTos. I'padmueckuii ananus. Kanonnyeckuii aHanms. YnucieHHbIH MeTos,.

HTa B 3a/jayax onTUMHU3anuu. [TocTaHoOBKa Borpoca

42 40

35

Bcero 3a 9 cemecTp 108 100

100

Bcero no gucuuninHe 108 100

100

3.2. AyAuTOPHBII NPAKTUKYM

Homep n
HauMeHOBaHHUe
paspaena
AUCLHUITHHBI

Tema NMPAKTHYE€CKOr'o 3aHATUA

Oo0nemMm,

ayp.
JacoB

Paspgen 1.
Beegnenue.
MogenvupoBanue.

MaremaTrueCcKre MOJIeJTH C COCPeI0TOUEHHBIMH U paciipeZie/IeHHbIMU
rnapameTpamMu, (heHOMeHO/IOTHYeCKHe U UMUTAIIMOHHBIE MOJIEJTH.
CocTap/ieHre MaTeMaTUueCKoi Moend. IleperuuHast 0opaboTka
MaTeMaTHueCcKHUX Mojiesield, mepexof K 6e3pa3sMepHbIM MOJIEJISIM.

Pazpen 2.
ODKCEPUMEHT.

BbI00p ONTUMasbHBIX IIAHOB IKCIIEPUMEHTOB. YCJ/IOBHE MPOBeIeHHs
aKTUBHOTO KCTIeprMeHTa. [1acCUBHBIN SKCTIePUMEHT, 00/1aCTh TPUMeHeHHSI
TaCCHBHOTO KCITIEPUMEHTA [IjIsl aHa/In3a CJIOXKHBIX CUCTeM, TpeOOBaHus K
MeTO/y TI/IAaHAPOBaHMSL.

0.5

IMonHbIA GaKTOPHBIN SKCIIEPUMEHT. MaTpHIia MIaHMPOBaHMsl, TPeOOBaHUs
K MaTpuie MJIaHUpOBaHUs (OPTOrOHAbHOCTh, HE3aBUCUMOCTh,
poToTabenbHOCTh). COCTaBIeHHe MATPUI] U PACUeT OLIeHOK

ko3¢ durenToB. [IpoOHBIN (haKTOPHBIH IKCIIEPUMEHT, 0COOEHHOCTH ero
WICTI0/Ib30BaHMsl, TIPaByyia MPOBEPKH 3HAUMMOCTU KBaZIpaTUUHbBIX 3(eKToB

0.5

IMpakTrueckas pabota Nel

0.5

ITpakTrueckast pabora Ne2

0.5

Pazgen 3.
[1nanupoBaHue
JKCIIepUMeHTa B
3aauax
ONTUMU3ALUU.

CoxkpalljeHue 3aTpar Ha 3KCIIepUMEHT 3a CUeT BblJle/IeHUs CYLLleCTBEeHHbIX
(akTopoB. [IpuMeHeHre CBepXHaChII|eHHBIX I1JIAHOB /1JIs1 OTCEeMBaHUS
¢axTopoB. ParkupoBaHye (akToOpOB C UCII0/Ib30BaHUEM 3KCIIePTHBIX
OL|eHOK: TIOPSIZIOK ITPOBe/IeHHsI OTIPOca KCIIepToB M 00pabOTKM pe3ysibTaToB
ompoca. ITpakTryeckast pabora Ne3

0.5

Jrarnsl nocTpoeHus Mogenu. [1opsAgoK NpoBe/ieHus SKCIleprMeHTa
corziacHO pa3paboTaHHOI MaTpuIle JIAaHUPOBaHUsL. AHa/IN3 Pe3y/bTaToB C
TOUKH 3peHHs OIIMOOK KCIIepIMEHTa 1 TIOBTOPSIeMOCTH Pe3y/bTaToB.
Pacuet ko3¢ uimenToB mogenu. ITpaktyeckast pabora Ned

0.5

Bcero 3a 9 cemecTp

3.3. CamocrosnTenpHas padora crygenta (CPC)

=

Homep u

CojaepxaHue yue0HOro 3a/|aHUsI

‘OG’LEM,
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n/n HaMMeHOBaHHUe 4acoB
pasjena
JUCLIUNIMHBI
[ToBTOpEHue yleKLMOHHOrO Marepurasna. CaMoCTosTeIbHOe
1 Pazzien 1. Beejerne. coCTaB/ieHWe MaTeMaTHyeCKUX MoZieield B 3aBUCMMOCTH OT 16
MopenupoBaHue. .
[10CTaB/IeHHOH 3a/jauul.
[ToBTOpEHUe eKLMOHHOr0 Matepuana. CocraBiaeHre MaTpULIbI
2 TJIAaHWPOBaHUS |15l IBYX, TpeX u Oosiee (akTopoB. Pemienue 3az1a4 u 12
pacueT MHOTO()aKTOPHOT'O SKCIIepUMEHTa.
3 IMToAroToBKa K mpakThyeckoi pabote Nel 4
4 |Pasgen 2. OdopmiieHre oTueTa 1o pakTudeckoii pabore Nel 6
OKCIIEPUMEHT. [ToBTOpEHME JTeKLIMOHHOTO MaTepuasa. CoKpalleHre Yuciia OIbITOB
5 TIpU [IPOBeJleHNH SKCIeprMeHTa. PacueT ornpefienstomnero koHrpacra. | 12
Periienyie 3a/ja4 ¥ pacuet APOOHOTO JAKTOPHOTO IKCIIEPUMEHTA.
6 IMoaroToBka K npakThyeckoii pabote No2 4
7 OdopmieHre oTueTa 1o mpakTUdeckoii pabore Ne2 6
[ToBTOpeHMe NeKLIMOHHOTO MaTeprana. PemmeHuve 3ajad no
8 BBISIBJIEHHIO HauboJiee CyIIeCTBeHHbBIX (haKTOPOB METO/IOM 8
arpuOpHOT0 paH)XUPOBaHUs
9 |pasgen 3 Odopmrenue oTuera o TpakThuecKoii pabore Ne3 IToAroToBKa K 8
€T O, 3aIuTe TPaKTUUeCKoi paboThl No3
10 [Inannposasie IMoaroToBKa K mpakThyeckoi pabote Ne3 4
JKCIeprMeHTa B
safauax IToBTOpEHMe NIeKIMOHHOI0 MaTepuasna Perennro 3agaq 1o
11 ONTUMH3AITHH. VICK/TFOUEHHIO Mal03HauMMBbIX (DaKTOpPOB MyTeM peanu3aliin 8
CBEpPXHACHIIEHHOTO TJIaHa IpPOOHOT0 (PaKTOPHOTO IKCTIEpPUMEHTA.
12 IMoaroToBka K mpakTudeckoi pabore Ned 4
13 Odopmienre oTueTa 1o npakTnyeckoii pabore Ned TToaroToBKa K 8
3aIyTe MpakTHuecko pabotsr Ned
Bcero 3a 9 cemecTp 100
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
1/12(3) 4 |5/ 6|7 8 9/10 11|12|13 14 15(16 | 17
9 Tect | | AP Otu. no T13 AP Tecr, Otu. no 13 P | 3au.

‘YciioBHbIe 0003HAUCHUA:

[P — nuarHocTuueckasi paboTa;

Tect — TecT;

Ortu. 1o I13 — oTueT 1o npakKTUUECKOMY 3a/|aHUIO;

3d4. — 3a4erT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/I€HTOB TIPOBOJUTCS B [IUCKPETHbIE BDEMEeHHbIE HHTePBA/IbI B
crenyromux Gopmax:
[IMarHoCcTUYecKasi pabora;
TeCT;

OTUET IO MPAKTUUeCKOMY 3a/]aHHIO.

HpOME)KYTO‘lHaH dTTeCcTalud IMpOBOAUTCA B Cl)OpMaX:
3ayerT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . [InaHMpoBaHMe U OpraHU3aLys KCcriepuMeHTa Ha Oase makera STATISTICA. CII6.BI'TY
"BOEHMEX" um. . ®. YctuHosa, 2004, 3. pec.

2. JI. H. Tpetbsik, A. JI. BopobbéB. . OCHOBBI TEOPUH Y MPAKTUKH 00pabOTKM IKCIIePUMEHTATbHBIX
JaHHbIX. Mockga: FOpaiit, 2020, 351. pec.

3. H. 1. Cupnsie. CTatuCTHUeCKUH aHa/IW3 U TeOpHsT TIJIaHUPOBAHUSI SKCriepuMenTa. M.: M3a-Bo MI'TY
uM. H. D. baymana, 2017, 551. pec.

4. TInaHMpOBaHUe U OpraHM3alys KcriepuMeHTa Ha 6a3e makera STATISTICA. CII6.BI'TY "BOEHMEX"
uM. [1. @. YctuHoBa, 2004, 116 3k3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://e.lanbook.com/book/97979 — 3BC JlaHs;
2. https://urait.ru/bcode/449686 — Teopusi TJIaHUPOBAHUS SKCIIEPUMEHTA U aHA/IU3 CTaTUCTUUeCKUX
nmaHHeIXx — O6pa3oBaTe/bHas miardopma «HOpaiiT». [1/1s By30B U CCY30B..

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

WHbopmaliioHHbIe CTIpaBOYHbBIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTIlntoc- vHGOpMaLMoHHbBIN TOpTa MpaBoBoi MHGOpMaLiu.

5.5. TTporpamMMHoOe obecrieueHue:
He Tpe0yeTcs.
5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



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. ITpoekTop;
2. KoMIIbIOTepHBIH KOMII/IEKT.

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
IUTAHUPOBAHUE 11 OPTAHU3AIIVISI DKCIIEPUMEHTA

AnHoTanusa paboueii nporpaMMsl

Jucoumuimna INTAHUAPOBAHUE W OPTAHMBAILINA  OKCIIEPUMEHTA  sBisercs
JTUCLUIIMHOMN 00s13aTe/IbHOM YacTH 0/10Ka 1 mporpaMMbl IOATOTOBKHM 110 HarpasieHuto 27.03.02 YnpaeneHue
kauecmeom. [InciuriiHa peanusyercs Ha dakyabreTe O EcrecrBeHHoHayuHbiit BI'TY "BOEHMEX" um. [1.®D.
Ycrunora kadenpoit 02 MHXXKUHUPUHI 1 MEHEDKMEHT KAUECTBA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OITK-4 crioco6HOCTh OCYIIECTB/SATh OIIeHKY 3(PEKTUBHOCTH CUCTEM YTIPaB/IeHHs KaueCTBOM, pa3pabOTaHHBIX
Ha OCHOBe MaTeMaTU4eCKUX MeTO/IOB.

Copep>kaHue JUCIUTUIMHBI OXBaThIBAaeT KPYT BOIPOCOB, CBSA3aHHBIX C 3HAHHWEM TeXHOJIOTHUYeCKHUX TIPOL[eCCOB U
BO3MOXKHOCTeH Pa3/IMuHOTr0 TeXHOJOTHYECKOT0 000py/I0BaHUs, YMEHUEM OIpeZesaTh TTapaMeTpbl 00paboTKH
W3/leNuii, BIajieHUe MEePBUYHLIMU HaBbIKaMK PAl[MOHAILHOTO BEIOOpA 000PYZOBAHUS /IS PA3/IMUHBIX YCIOBUM
TTPOM3BO/ICTBA.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
* TEcCT;
* OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

HpOMe)Ky'TOIIHaH dTTeCcTalUus ITPOBOAUTCA B (bopMaX:
® 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIEKIIMOHHbIe 3aHATHS (4 W.), TIpakTUueckwe 3aHATUSA (4 4Y.), caMmocTosiTe/lbHas paboTta
cryzaenra (100 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IUTAHUPOBAHUE 11 OPTAHU3AIIVISI DKCIIEPUMEHTA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 8 4. ayAUTOPHBIX 3aHATHH, U 100 u.,

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.

KOHTpO]Ib OCBO€HHSA [OUCHUITIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKYIeM,

py6e)KHOM KOHTPOJIe YCI1eBaeMOCTH U TIPOMEKY TOUHOM

aTTecTaluy 00yJaroIuXCs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.
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HaumeHnoBaHue padoTbl PexomeHiyemas 1uTeparypa prn?{ZN;KOCTB’
Pa3gen 1. BBegenue. MoaenupoBaHue.
H. N. CupnsieB. CTaTucTrueCcKui
aHa/iu3 ¥ Teopusi MJIaHUPOBaHUS
3kcrnepuMenTa: M.: U3p-so MI'TY
uMm. H. 3. Baymana, 2017 (1)
JI. H. Tpetssik, A. JI. BopoOBéB. .
[ToBTOpEHME NEKIIMOHHOTO MaTepHuara. OCHOBBI TEOpUM U IPAKTUKH
CaMocTodTenbHOE COCTaB/IeHNe MaTeMaThyeCKUX 00paboTKM 3KCIIepUMeHTaTbHbBIX 16
MoJeseii B 3aBUCUMOCTHU OT TIOCTaB/IeHHOM 3aJjauM. JaHHbix: Mocksa: FOpaiit, 2020 (1-4)
. [InaHvpoBaHMe ¥ opraHu3arys
JKCIieprMeHTa Ha Oa3se rakera
STATISTICA: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2004 (1)
Wroro no pasgeny 1 16
Pazpgen 2. DKcriepyMeHT.
[ToBTOpEHME NeKIMOHHOTO MaTepuasa. CocTaBieHue [1naHvpoBaHMe ¥ OpraHU3aLys
MaTpULbl TVIAHWPOBAHUS [I/is1 IBYX, TPeX U Dosiee JKCIieprMeHTa Ha Oa3e rakera 12
(dakTopoB. PelieHue 3a7jau ¥ pacueT STATISTICA: CII6.BI'TY
MHOTO(aKTOPHOTO SKCTIEPUMEHTA. "BOEHMEX" um. 1. ®. YcTUHOBa,
IMoaroToBka K npakTrueckoit pabote Nel 2004 (2,3) . 4
Odopmiierne oTyerta 10 TIpakTHYeckou pabore Nel H. U. Cupuisies. CrariCTideckui 6
aHa/Iu3 ¥ Teopusl MJIaHUPOBaHUS
[ToBTOpEHMe NeKIMOHHOTO MaTeprasa. CokpailleHue sKCrIepumenTa: M.: W3-80 MI'TY
B | L0 Baia 07 0| 12
pacuet ,qpc%ﬁoro Q)?KTOPHOFOPSKCH;EPI/IMEHTEI aﬂ JI. H. Tperss, A. JI. BopoOLes. .
. OCHOBBI TEOPUU U TIPAKTHUKH
IMToAroToBKa K NpakTHueckoi pabote Ne2 06paboTKN IKCIIePUMEHTaTbHBIX 4
Odopmenne oTueTa Mo npakTudeckoi pabore Ne2 JanHbix: Mocksa: FOpaiit, 2020 (5-9) 6
Wroro no pasgeny 2 44
Pa3pen 3. IlnanupoBaHMe SKCIiepUMeHTa B 3aia4aX ONTHMHU3ALHHU.
[ToBTOpEHME NEKIIMOHHOTO MaTepuasa. PerieHre . [InaHvpoBaHMe 1 opraHu3aLys
3a/1au TI0 BBISIBIEHUIO Haubosiee CyIieCTBEHHBIX JKCIieprMeHTa Ha Oa3e rakera 8
(haKTOpOB METOZIOM arlpHOPHOTO PAaH>KUPOBAHUS STATISTICA: CII6.BI'TY
Odopm/ieHne oTyeTa 1o NpaKTUUecKoit pabore Ne3 "BOEHMEX" um. . ®. YcTuHOBa,
o 8
IMoaroToBKa K 3amiyTe TipakTU4Yeckol paboTel Ne3 2004 (4) .
IMoxroToBKa K nmpakTHueckoi pabore Ne3 H. Y. Cnpustes. CrarvcTideckui 4
IToBTOpEHMe /IEKIIMOHHOTO MaTepyasa PerieHuo AHAJI3 1 TEOPUA TTAHHPOBAHMA
3a/1au 10 WCK/TIOUeHUI0 Ma/I03HAYUMBIX (haKTOPOB sKeniepuverTa: M.: M3a-80 MITY
IyTeM peau3aliui CBEPXHACBILEHHOr0 TUIaHa v, H. 3. baymana, 2017 (5) 8
JI. H. TpeTssik, A. JI. BopoOnéB. .
IpobHOro (haKTOPHOTO SKCIIepUMEHTA.
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IMToAroToBKa K TipakTHUeckoi pabote N4 OcCHOBBI TeOpUU U NTPAKTUKU 4
Odopmienne oTueTa 1o npakTrudeckoi pabore Ned 00paboTKH SKCMEPUMEHTA/IbHBIX 3
IToaroToBKa K 3allfUTe MPAaKTHUYeCKOM paboThl Ned AanHbIx: Mockea: FOpaiit, 2020 (9)
Wroro no pa3geny 3 40
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
IVTAHNPOBAHUME U OPTAHU3ALIUSA DKCIIEPUMEHTA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e TecCT;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3auerT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect

ITocme KaykaoM JEKI[UH TIPOBOJUTCS TECT, COCTOSIIMM U3 4-5 BOITPOCOB C 4 BapuaHTaMu OTBeTa. TecT
HaripaB/ieH Ha KOHTPOJIb [IOHMMAaHUs U YCBOEHUSI HOBOTO Marepuasa. TeCcT CUMTaeTcs yCIelHo poeHHbIM B
cy4ae MpaBW/IBHOTO OTBeTa Ha 3 BOIpOca
Tect pasmeleH B YMK aucuunivHel.

OT4eT N0 NpakTU4YeCKOMY 3afAaHUI0

3auTeHo - BepHO BhINOJHEHA MPaKTHUeCKast paboTa
He 3auteHo - [TpakTryeckast paboTa BbIIIOJIHEHA He BePHO: COAEP)KUT OIIMOKH B pacueTax, aHa/m3e rpahvkoB
WY TabsL, HEKOPPEKTHO C(OPMY/IMPOBaH BBIBOJ, 110 paboTe
BBINoHATE MpakTHUecKyue paboTel HE0OXOJUMO TOYHO B YKa3aHHbIe CPOKH. 3auTeHHbIe Pa0OTHI SIBJISTFOTCS
JIOIyCKOM K KOHTPOJIbHOM pabore.

3auer
3aueT BK/IIOUaeT B cebsl OTBETHI Ha TEOPETHUECKHE BOMPOCHI Mperozasare/s. Ha 3auete cTygeHTy
3ajaeTcst 3 Bompoca. [1jist TosTyueHus 3aueTa CTY/IeHT A0/KeH BePHO OTBETHUThL Ha 2 BOTIPOCa TIperio/jaBaTe/isl.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B m =
KOHTaKTHOM % % ===" g %
a dopme = g > = ==t
: - AL
8 g HaumeHnoBaHue pasenoB 1 = £ =l é = 0o
E = AMJAKTHYECKHX eJHHMI] O | o - § = E ol & 2 E B
= RIE | BE|EE g5 z S T
AR =2
| B | EE|CA ¢ <2
= X T
= = =
o o
5 9 Paspgen 1. Beegenne. 18 7 1 1 16 30 Tect
MopenuposaHnue.
Ortuer 1o
5 9 |Pa3pen 2. DKCriepUMEHT. 48 4 2 2 44 35 |paxmteckomy
3a/laHuIO,
Tect
Pazpgen 3. IlnanupoBaHue - ag:gizg(%M
5 9 |3kcmepuMeHTa B 3ajauax 42 2 1 1 40 35 P 3a1AHMIO y
ONMTUMU3ALUN. A ’
Tect
Bcero 3a 9 cemectp 108 | 8 4 4 100 100
Bcero no guciuninge 108 | 8 4 4 100 100
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Kputepuu oneHuBaHus

OIIK-4

Ne 1

Ne 2

Ne 3
Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

HPI/ILII/IHI:I X BO3BHUKHOBEeHHs HeHN3BeCTHEI, U 5TU OILIMOKM HEBO3MOKHO yuecCTb 3apaHee,
TaKue OIIMOKY Ha3bIBAIOTCS

COBOKYTTHOCTh BCEX MBICJIMMBIX HaO/TIOZIeHNH, KOTOPbIe MOIJIM ObI ObITH CZlenaHbl pU
[AHHOM peasibHOM KOMIL/IeKCe YCIOBUI M3MepeHU Ha3bIBaeTcs ...

I'padvk HyHKLUMY MJIOTHOCTH BEPOSTHOCTH HA3bIBAIOT ...

Ecnu unciio moBTOpHOCTEM B ombITax pa3inyHo (f * const), 0AHOPOAHOCTE OLIEHOK
JUCTIePCUUA MO>KHO TIPOAHATU3UPOBATh C MIOMOIIIBO . ..

COBOKYITHOCTh MBICTTUTE/TBHBIX ¥ (PU3UUECKUX OTepariyii, BLICTPOEHHBIX B
oTipe/iesieHHOM MO C/Ie/I0BaTeTbHOCTH — 3TO ...

CocTaBnieHus 5KOHOMHBIX 3KCITePUMEHTAa/IbHBIX [/1aHOB, KOTOPbIE [T03BOJISIFOT U3B/IEKaTh
HauboJbIIee KOMUeCTBO MH(MOPMAaIu 00 00beKTe, a TAKXKe 0 CIIoCcobax MpoBe/ieHus
9KCIepUMeHTa, 00paboTKU FKCIIePUMEHTATbHBIX JAHHBIX U UCIIO/Ib30BAHUN
TMOTyYeHHBIX pe3y/IbTaToOB [/Is1 ONTUMHU3ALIUK TIapaMeTPOB HUCC/IelyeMbIX 0ObEeKTOB — 3TO

OO1IMpHBIE U IUTe/TbHbIE UCC/IeI0BaHMS TTPOL[ECCOB U SIBJIEHUM, KOTOPLIE
OTIMCHIBAIOTCS MaTeMaTUUeCKH CI0XKHO, HO TIO3BOJISIIOT AOCTAaTOYHO TOUHO TPeJCTaBUTh
TIPOLIECCHI, CBSA3aHHBIE C PYHKI[MOHUPOBAHUEM 00BEKTA UCC/IeJOBAHUS, JAXKE TaM, Tie
HEBO3MOKHO TOUHO U3MepUTh BUsIHUE (DaKTopa Ha UCC/IeAyeMYTO TIepeMeHHYO — 3TO

CTposiTCst Ha OCHOBE COOPAHHBIX M CTaTUCTUUECKU 00paboTaHHBIX JAHHBIX U
OTMCBIBAOTCS MOJTMHOMAaMM TOW WJIM MHOM CTereHHu — 370 ...

N3mepsiemasi mepemMeHHasi BeJIMUMHA, IPUHUMAIOLIAst B HEKOTOPBIM MOMEHT BpeMeHU
orpe/ie/IeHHOe 3HaueHue Ha3bIBAeTC ...

BepositHoCTh (1 - a) BBINOTHEHUsS HepaBeHCTRaA |0 - 0| < ? Ha3bIBAIOT ...
Bonpocbl 3akpbimoeo muna:

Kakue npuHIUIIBL, TI0/0XKeHHbIE B OCHOBY T@OpHH TJIAaHUPOBAHUS SKCIIePUMEHTa,
HarpaBJieHbl Ha IoBbIIIeHre 3(p()eKTHBHOCTH IKCITePUMEHTUPOBAHKS:

a) CTpemMJ/ieHHEe K MUHUMU3dLIUN 06]]_[61"0 YKCJia OIIBITOB;

0) ofHOBpeMeHHOe BapbHUPOBaHKE BCEMU NTepeMeHHBIMH, OTIpe/ieISIOIIMMU TIPOLiece, TI0
CreL{a/IbHBIM [TPaBU/IaM — a/ifTOPUTMaM;

B) BbIOOD Hanbosiee MPUEMJIEMBIX U3 HEKOTOPOTO MHOYKECTBA TUIIOTE3 0 MEXaHU3ME
SIBJICHUH;

T) BBIOOp UETKOU CTpaTeryuy, TO3BOJISIOLeN TPUHUMATh 000CHOBAaHHOE PelleHHe TIoCe
KaKIOM CepuM 3KCIIePUMEHTOB.

Kakue 3aziaun, UCITO/IB3YIOTCSA [JIs1 PellleHus TVIaHUPOBaHKe SKCIIePUMEHTa:
a) TMOWCK ONTUMAIbHBIX YC/I0BUM;

0) mocTpoeHye UHTEPIIOMNSAIUOHHBIX (POPMYIT;

B) CTpemM/IeHHe K MUHUMM3ALUY 00IIero YKC/ia OIbITOB;

I') OL|eHKA U YTOUHEHHE KOHCTAHT TEOPeTUUECKUX MOJIeJeH;

) UCTIO/Tb30BaHKe MaTeMaTHUeCKoro arrapara, (hopMaanu3yoIero MHOTHe AeCTBUS
9KCIIePUMEHTATOPa;

€) WCCefoBaHUe JUarpaMM CBOMCTBO — (DaKTop.
Kakue npr3HaKy 3KCIIEPUMEHTA CYIL[eCTBYIOT:

a) criocoby HopMUpPOBaHKS YCIOBHIA: eCTeCTBeHHbIe; ICKYyCCTBEHHbIE;

0) uesM McciefoBaHus: Ipeobpasyroliye; KOHCTATUPYIOL[Ue; KOHTPOIUPYIOILHE;
TIOVICKOBBIE; PellarolIye;
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Ne 4

Ne 5

Ne 6

Ne 7

B) OpraHu3aliyiy MpoBe/ieHus : TabopaTOpHbIe; HAaTYPHBIE; MOJIeBbIe; IPON3BO/ICTBEHHBIE
UTJI.,;

T') CTPYKTYpe U3yuaeMbIX 0OBEKTOB U SIBJIEHUM: TIPOCTHIE; C/IOXKHEIE;

,E[) CO3aTh YCJ/IOBUA AJid OCYILLeCTB/I€eHUA SKCIIEDUMEHTA.
HpI/I pa3pa60TKe MEeTOJUK IpOoBeAeHUA SKCIIEPUMEHTa HEOGXO,ELI/IMO npeayCcMaTprBaTh:

a) TIPOBe/IeHHe TIPe/IBapUTeTLHOTO HAO/MIOIeH s 38 U3y4aeMbIM 00BEKTOM U/IH SIBIEHHEM
C LIe/TbIO OTIpe/ie/IEHUs] UCXOHBIX AHHBIX U BEIOOPA BapbUPYIOIIUX (DaKTOPOB;

0) MOpsIOK peanu3alvi OTBITOB, OTIPeZie/ieHHe M0C/eJOBAaTeTbHOCTH U3MeHeHUsI
(hakTopOB;

B) 1oZibop 00BEKTOB BO3eUCTBYS M YCTPAHEHHE BIIUSIHUS CJTy4aliHBIX ()aKTOPOB;
T') oripejie/ieHye Tpeie/ioB U3MepeHul;

1) 000CHOBaHKe 00beMa KCIIEPUMEHTA, YKMCJ/Ia OIBITOB.
I[Tepes pa3pabOTKOM METOAUKK COCTABJISIETCS MJ1aH IKCIIEPUMEHTA, KOTOPbIM BK/IIOUAET:

a) LieJib ¥ 3a/lauM SKCIIepPUMEeHTa;
0) BEIOOp BapbUPYIONIUX (PAKTOPOB;
B) TIOUCK OTITUMAJIbHBIX YCIOBUA;

T') IOPSIIOK peanu3aliuy OMbITOB, OIpe/ieieHre TT0C/Ie0BaTeIbHOCTA U3MeHeH!s
(hakTopOB.
Pe3ynbTaThl 3KCIIEpUMEHTOB [IOJDKHBI OTBEUYATh TPEM CTaTUCTHUECKUM TPeOOBaHUSIM:

a) 3¢heKTUBHOCTH OL|eHOK, T.e. MUHUMAbHOCTU AUCIIEPCUN OTK/IOHEHUsI OTHOCUTETbHO
HEeW3BeCTHOTO TapaMeTpa;

6) obocHoBaHMe criocoO0B 00pabOTKM 1 aHa/IM3a pe3y/IbTaTOB IKCIIEPUMEHTA;

B) COCTOSATE/IbHOCTHU OLIEHOK, T.€. TIPHU YBE/IMUEHUHN UK CJla Ha6ﬂ}OAEHHﬁ OLleHKa
rapamMeTpa 40/DKHa CTPEMUTLCA K €ro UICTUHHOMY 3HaA4Y€HUIO,

') HECMEIIIeHHOCTH OL[eHOK — OTCYTCTBHE CUCTeMaTh4deCKUX OITMOO0K B mpoliecce
BBIYMCJIEHUS TTapaMeTpOB.

OOBEKTBI UCCTIEZIOBAHMS IO/KHBI OTBEUATD CJIEYIOIIUM TPeOOBaHUSIM:
a) BOCTPOU3BOUMOCTh Pe3y/IbTaTOB Ha 00BEKTe SKCIIepUMEHTa
0) onTUMM3ays

B) YIIPaBJIsieMOCTh (haKTOpaMu
[TapameTp ONTUMH3AIMHU I0/DKEH OTBEUATh CJIeIYIOIIUM TpebOBaHUSIM:

a) I0/DKeH U3MepSIThCSI TIPH JTF000M M3MeHeHnH (KoMOUHaluK) (pakTopoB;
0) ObITh cTaTUCTHUECKU 3(D(HEKTUBHbIM,

B) ObITb NH(OPMALIOHHBIM U YHHUBEPCA/IbHBIM;

I) UMeThb (PU3UYeCcKUil CMBICT;

) BOCIIPOM3BO/IMMOCTh Pe3y/IbTaTOB Ha 00bEKTe IKCIIePUMEHTA.
TpeboBanus, peIbsBsIEMbIE K (paKTOpaM MpH TVIAHUPOBAHWUH SKCTIEPUMEHTA:

a) (hakTOphI AO/KHBI ObITH YIIPAB/ISIEMBIMHY,;

0) TouHOCTB 3amepa (haKTOpPOB /0/KHA OBITH MAKCMMAJTbHO BBICOKOA;

16



B) ()aKTOPBI JIO/DKHBI OBITH HETIOCPE/ICTBEHHBIMU BO3/IeMCTBUSIMU Ha 00BLEKT;

T) GaKTOPBI JO/KHBI OBITH O[HO3HAYHBI.
Ne 10 B ocHoBe Teopur ciTyuaiiHBIX OIIMOOK Jie)KaT /1Ba MPeATIoIOKeHHs:

a) Tpy OOJIBIIIOM UHC/Ie M3MepPeHHH C/Ty4yaiiHble TIOTrPeIIHOCTH O/JTHAKOBO BEJTUKH, HO C
pa3HbIMU 3HaKaM{ BCTPeYaroTCsl OAMHAKOBO 4acTo;

0) Oosbiive (110 abCOMIOTHOM Be/IMUKHE) TIOrPEIIHOCTH BCTPEUAlOTCs PeXKe, ueM MaJible,
T.e. BEPOATHOCTh TOSIBIEHUS TIOTPEITHOCTH YMEHBIIIAeTCS C POCTOM €€ BeJTUUHHBI;

I') TeOpETUYeCKOe CpeJTHee COBMAJaeT C UCTUHHLIM 3HaueHHEM U3MepsieMOro
rapamerpa.
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