07 _sot

MuHHCTEpPCTBO HAYKH H Bbicmiero oopazopanus Poccniickoii @enepanun
®DeepanbHOE TOCYIAPCTBEHHOE 010 KEeTHOE 00pa3oBaTe/IbHOE YUpPeKACHHUE
BBICIIIETO 0Opa30BaHMs
«BuajuMupCcKHii 10cyJapcIBeHHbI YHUBepeHTer
uMenn Anexcanapa I'puropsesuya u Hukonas I'puropsesuya CTo/1eTOBBIX»
(BaI'y)

I/IHCTHTYT MalIHHOCTPOCHHA U aBTOMOOHJILHOTO TpaHCIIoOpTa

PABOYAS TPOT'PAMMA JUCHHUIIJIMHBI

MATEMATHYECKHE METO/Ibl OGPABOTKH SKCIIEPUMEHTAJILHBIX TAHHBIX
(HaMMEeHOBAHHE TMCLMILUIHHLI) '

15.04.05 «KoHCTPYKTOPCKO-TEeXHOJIOTHIECKO0e 00ecneveHe MAIIMHOCTPOUTEIbHBIX
HNpPOU3BOJICTBY
(KO,I[ ¥ HaUMEHOBAHHE HAIllPABICHHUA MTOATOTOBKH (CHEHHEJ'.[LHDCTH)

@Ou3HKAa BLICOKHX TEXHOJIO0THH
(HanpaBieHHOCTH (MPOdUIIL) 1OANOTOBKH))

r. Biiajiumup

2022



1. IEJHU OCBOEHHUSA JTUCIUIIJIMHBI

HenavMm  ocBoemms — aucummumesl  «MarteMaTHdecKue
IKCICPHMCHTAILHEIX TaHHLIXY SBIAIOTCH:

» hopMHpOBaHKe ¥ OYIVIIHX CHENHATHCTOB 3HAHMA ¥ YMEHHS IPUMEHSITE MATEMATHYECKHE
MEeTOJIB! IIpH 00paboTke SKCIePUMEHTANLHBIX Pe3YIbTATOB HAOIONEeHHH MM U3MepeHuit;

* hopMEpOBaHHE ¥ CTYACHTOB HABBIKOB cOopa H 00paboTky MHGOPMAIMH, HCIIONE30BAHMS
MAaTeMaTHYeCKHX METONOB H OCHOB MareMaTHYeCKOrO MOJENMHPOBAHHS B IIPAKTHYECKOH
JIEATENHHOCTH;

« ofydeHHE CTYASHTOB METOAaM pa3zpadOTKH TPOTPAMMHOIO H  METPOJIOTHHYCCKOTO
obecnieuennss MMC (IBK) ¢ coorsercTByromei#l OIeHKOH METPONOTHYCCKUX XapaKTCPHCTHK H
00paboTKK pe3yILTaToOB H3MEPEHHIT;

* BOCIHTAHHE OTRETCTBEHHOCTH 3a TIPOAYKT CBOMX pazpaboTok, MPUMEHSTh NONydeHHEIE
3HaHU IS peann3alii KOHKPETHBIX TEXHOJIOTHIECKHX 3a/1aY.

METOIBI o0bpaboTku

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OI1OoHO

HucnunnmuHa «MaremaTnyeckue MeToAsl 00paboTKHM OKCIEPHUMEHTANBHBIX —IAaHHEBIX
H3y4aeTcs BO 2 CEMECTpe IOATOTOBKH MarMcTpoB mo HampasneHHI0 15.04.05 «KorcTpykropcko-
TEXHOJOTHYECKOE ODecIeUeHHe MAallFHOCTPOHTEIBLHEIX IIPOH3BOIACTBY M OTHOCHTCH K
IucuunnuHaM obsg3atensroif yactu (51.0.12).

[is  ychelmmHoro M3ydeHdst jJecuunnuHbl  «Maremarnyeckue MerToasl  o0OpaboTku
IKCTIEPUMEHTANBHEIX JA@HHBIX» CTYJEHTHI JOJDKHBI OBITh 3HAKOMBL C OCHOBAMH MaTeMaTHYeCKOR
CTATHCTHKH M CTAHJAPTHBIMH aAropuIMaMy 00paboTKy MacCHBOB HaHHBIX.

Pa3j1e.m>1 AHCITHINAHHLI H MEKIHCOHUNITHHAPHLLE CBA3H Cc OﬁeCHe‘IﬂBﬂlﬂﬂlﬂMﬂ
(IIDEJ_IBIHYIIIHMH) HHACTHILITHEAMH H oﬁecneqnnamnmm{ (HOCJIE}IYIOH.[HMH) JAACHHILTHHAMHA
Hammenosanne ofecneunBatoniy Pazgensr nanHOM ARCIUNNKUHEL, KOTOpPBIE HEOOXOIUMBL A4 H3YYCHHAS
(MpeABLOYIINX | TIOCTETYIOMHX) obecreunBaeMbIX (HOCHe IYOIIMX) JIUCIHNINH
AHCIIMIUTHH 2 ceMecTp
1 [ 2 T3] 4 1 51T 6 ] 711 871 39
INpeasiaymye JTHCIUIINHEB]
1. MudopmManHoHHO-H3IMEPHTETRHAIE + + + + + + + o+ +
CHCTEMBI,
Ilocnenyomne RMCINANIHAL
1. HapexHOCTD U IHATHOCTHKA + + + + + + + + +
TEXHOJNOTHIECKUX CHCTEM.
2. Texnonoruaeckoe obecnegenne + + + + + + + + +
KauecTsa,
3. TlpenouninoMHas NpakTHKA. + + + + + + + + +
4. BelmyckHas KBATHOHKAIMOHHASL + + + + + + + + +
pabora.

3. INTAHAPYEMBIE PE3VJIBTATHI OBYYEHUWA 11O JUCITAILIMHE
Ilnanupyemsle pe3yasTaThl OOYYEHHS IO AMCHHIUIMHE, COOTHECCHHBIE C IUIaHHPYEMBIMH
pesynbTaramMu oceoeHHUs OITOII (komMeTeHIHsIMY H HHOUKATOPAMH JOCTHKEHIS KOMIIETEHITHIA)

DopMHupyeMEle [Inanupyemsle pe3yasTarsl 00YHEHHS 110 IHCLIMIUIRHE, B HaumeHnoeanue
KOMIIETEHLIHH COOTBETCTBUH C HHIMKATOPOM IOCTH)KEHHS OLEHOYTHOTO
(xoz, copepranue KOMITETEHLIHH CpelcTRa
KOMITETEHLIHH) Wnaukarop gocrivxeHus | PesynbraTel o6yucHHR no
KOMIIETEHLIMH JMCLHAILIHHE

OIIK-6. Cnocoben OIIK-6.1. 3naeT TUNOBLIE |3HaeT TUNOBLIE aANropUTMEl | HBOMBMOYyaTbHOE
pazpalaTeiRaTh M afNTOPHTMHE ¥ LHdpossle | M UHQpPOBLIE CHCTEME] NPaKTAKO~
TIPAMEHATE AITOPUTMBI H | CHCTEMB aBTOMAaTH3HPOBAHHOTO OpPHEHTHPOBAHHOE
COBPEMEHHEBIE UM(POREIE | BRTOMATH3UPOBAHHOIO NPOEKTHPOBAHUS 3a/[@aHHE,
CHCTEMBI NPOEKTHPOBAHHA TIPOM3BOACTBEHHO- KOHTpPOJEBHEIE W
ABTOMaTH3UPORAHHOTO NPOH3BOACTBEHHO- TEXHOJIOTHYECKOH TECTOBEIE EONPOCEH!




NpOeKTHPOBaHH TeXHOAOTHYECKO JOKYMEHTAIIHH
IIPOH3BOJCTBEHHO- JOKYMEHTaLHH MALITHHOCTPOUTEIBHBIX
TEXHOJIOTHYEeCKOH MaIIHHOCTPOHTENBHBIX MPOHU3ZBOACTB.
JOKYMELTALHH IIPOH3BOACTE. Ymeer paspabaruiBath
MALTHHOCTPOMTENRHEIX OITK-6.2. VMeeT ANTOPHUTMEI H COBPEMEHHEIE
MPOH3BOJCTE. pazpabaTeIBaTh AArOPUTME! | HU(POBBIE CHCTEMEL
H COBpeMEHHEIE LI POBEIE | aBTOMATHZHPORAHHOTO
CHCTEMBI NPOEKTHPOBAHMA
aBTOMaTH3HPOBAHHOIO TIPOHIEO/ICTBEHHO-
LpOEKTHPOBAHKS TEXHOJIOrHYeCKkoH
NPOH3BOACTECHHO- IOKYMCHTaUHH
TEXHONOTHYECKOH MalUHHOCTPOHTENBHEIX
JOKYMEHTALMH IIPOU3BOJCTB.
MAaIIHHOCTPOHTEEHBIX Bnaneer HaBpikaMu
TNIPOH3BOJCTB. NMPHMEHCHHA aJITOPHTMOB H
OIIK-6.3. Bnaneer COBPEMEHHBIX LIHQPOBEIX
HABLIKAMM IIDHMEHEHMA | CHCTEM
aJATOPHTMOB H aBTOMATH3HPOBaHHOTO
COBPEMEHHEIX UH(POBBIX | IPOCKTHPOBAHUA
CHCTEM TIPOU3BOACTBEHHO-
ABTOMAaTH3HPOBAHHOTO TEXHOJOTHYECKOH
NPOEKTHPOBaHUSA JOKYMEHTALHH
ApPOU3BOJCTBEHHO- MaIIHHOCTPOHTEIBHBIX
TeXHOJIQTHYECKOH MIPOH3BOCTE.
OOKYMEHTALIHH
MalMHOCTPOMTEIBHEIX
POM3BOJCTE.

4. OBBEM U CTPYKTYPA JUCIIUIL/INHbI
Tpya0eMKOCTE TUCIMITIMAE] COCTARIAET S 3a4eTHBIX equHunpl, 180 vacos

Kownrakruas pabora
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1 [MudopManMOHHO-A3MEPHTEIBHbLE 2 2 2 13

cucremsl (MMC). Hasnauenne u
ocHoBHBIC (ryHxumnn MHC.
PazHoruzHOCTA cTpykTYp MHC.
Hudopmaiia u curaan. Bujel
CHTHANOB ¥ HX MaTeMaTH4eckoe
phucanre. BpeMerHas W wacToTHAsN
khopMa mpeAcTABNEHAS CUI'HAJIOB.
[ndposas o0bpadoTka CUIHAIOS.

1-2

PeliTHHr
KOHTponb Ne 1

2  |0fIHe cBeIeHAA O IOTPEITHOCTHX. 2 2 2 13
[Tnrer norpemnocreif. IIpmuusHel
BOZHHKHOBEHMA H CTIOCODB! YCTPAHEHUA.
CHCTEMaTHYECKHE NIOFPEITHOCTH,

3-4




[TOTPEIIHOCTH CPEACTE HIMEPEHHH.
[MorpeIHoCcTE KOCBEHHBIX H3MEPEHHIL.

3  |OmpeaeneHHde NOrPelIHOCTH METOJA 2 2 2 13
m3Mepernd. HeofxonuMas TOYHOCTR
BEITUCIICHIH, OHeHKa TOUHOCTH
SKCIEPUMEHTA H BEIGOP HeobxoguMoro
WHCia MIMEpeHUH.

5-6

4 TlonsaTtue o cimyqalHol BenHUIHHE. 2 2 2 13
Beposaruocts. [Tonarue o yHxIMH
pacnpeneneHns ciydaliHol BeITHHEL.
THcrorpamma. [InoTHOCTE
pacnpeneieHHs.

78

5 Bunarl pacipenenenuii ciyvaiHoi 2 2 2 13
BEJIMMHHEI: HOPMAJIBHOE
pacnpeleneHne, norapudMrieckoe
HOpPMANLHOE PACIIPEACICHHE B AD.
CpenHee 3HaUeHHe, NHCTIEPCHA,
CpedHee KBafpaTHIeckoe OTKIOHEHHE.

Petitiar
KOHTpONb Ne 2

9-10

6 Ilonarue o rerbopke. Bribopoynsie 2 2 2 13
3HAYEHHS: CPEIHEr0, TUCTIEPCHH.
JoBepuTensHEle HHTEpRaIbL. Kpurepuii
3HaYUMOCTH. J1ocTpoeHNe
JHOBCPHTC/IEHBIX HHTEPBAJIOB.

11-12

7 TlocTpoerne Moneneii MeToRAOM 2
YpaBHOBEIIHBAHMA IOTPeITHOCTEH.

8 OcHOBEBI PErPECCHOHHOTO aHallH3a. 2
TlocTpoeHne Moneneli MeTonoM
HaMMCHBIIIHX KBAJIPATOB.

15-16

9 CraTHCTHYeCKUH aHanM3 2 2 2
PEeFpeccHOHHOM MOJENH: NPOBEPKA 13
afekBaTHOCTH MOJENH perpeccui;
IIpOBEpKa FHAYHMOCTH MOJENH
PErpeccHH M €€ IapaMeTpPOR; aHAIIH3
TOYHOCTH Pe3yNbTaTOB, HOMYISHHEIX C
HCNOJIB30BAHAEM PETPECCHOHHOMH
MOJENH.

Pefttumr
KoHTpONE No 3

17-18

Beero 3a 2 cemecTp: 18 + 18 117 | Dksamen (27
HACOR)

Hanmane B qucunmigzae KIVKE - - - - - - - - -

¥Toro mo mucnuMnnuye 18 | 18 117 | Oxzamen {27
JacoB})

TeMaTH4ecKH# N1aH
¢opma obyueHHS — 0OHAS

Copep:raHne NpaKTHIECKNX 3aHATHI N0 NUCIANIUHE

[IpaxTrueckas pabora Ne 1.

Cooepoicanue pabomer: ubopmannonno-uameparensible cucremsr (MVC). Hasnauenue u
ocHoBHble QyHxkuuu HHC. Pasnosupnocta crpykryp MMUC. WudopManms # curHan. Buasr
CHIHAJIOB M HX MaTeMAaTH4YeCKOe OIMcaHue. BpeMmeHHas ¥ vacTOTHas ¢opMma HpeiCTaBICHHA
curnanop. Ludposas o6paborka curaanos. (2 yaca)

IIpaxTtrueckas pabora Ne 2.

Cooeporcarnue pabomwpr. OOIMUe CBEICHHA O© MNOTPEITHOCTAX. THIEI IIOrpelIHOCcTeH.
IlppumEbl  BORHHKHOBEHHST u  crioco0er  yerpanenus. CHCTeMardyeckMe — IIOTPEIlIoCTH.
ITorperrocTy cpencts u3Mepesu. IlorpemuocTH KOCBEHHEBIX U3MepeHui. (2 Jaca)

IIpaxtuyeckas pabora Ne 3.

Codeporcarue pabomer: OnpeleleHHe HOTPEIIHOCTH MeTola H3Mepenus. Heobxonumas
TOYHOCTH BbMHUCHeHMHA. ONIEeHKAa TOYHOCTH OSKCHEPHEMEHTa W BEIOOpP HEOOXONMMOre 4YHCia
H3MEpeHuH. (2 gaca)




[Ipaxrrdeckas pabora Ne 4.

Cooeporcanue pabomwr: Ilonstue o cnywaiinoll senuwyuue. Beposgraocres. llonstue o
(GYHKIUMH pacnpejleleBds ciaydadHoH BelwdMHBL [ucrorpamma. IlnorHocts pactpenenenus. (2
yaca)

[Tpaxtuyeckas pabora Ne 5.

Codepoicanue pabomer. Bunpsl pacnpemeleHHBl CiydalHOH BeNMYHMHBL HOPMABHOE
pacmopeneneHue, noraprMuUdeckoe HOpPMalbHOE pachopeneineEHe u ap. CpemHee 3HAYeHHE,
IUCTIepCHs, CpeaHee KBalpaTHiccKoe OTKIOHEeHHE. (2 Jaca)

[TpaxTueckas padora Ne 6.

Codepxcanue pabomer: ITloastue o BbIDOpKke. Bribopounrle 3HAYEHUS: CPEIHErO,
mucniepcrd. [lopepurensHeie mETEepRadsl. Kpurepuit 3rauymmocrtu. [locTpoeHHE NOBEPHTENBHEIX
HHTEPBAIOR. (2 Haca)

[IpakTiyeckas paboTa No 7.

Cooepacanue pabomur: IlocTpoenne Mozeneii METOOM ypaBHOBEMIHBAHHS HOTPEITHOCTEH.
(2 gaca)

IIpaxTrgeckas pabora Ne 8.

Codeposcarue pabomer: OCHOBBL perpecCUOHHOIO ananusa. [locTpoenue Moaelielh MeTosoM
HAWMEHBIHX KBAApaTOB. (2 yaca)

ITpaxtuueckaa pabora Ne 9.

Codepoicanue pabomwi: CTaTUCTHYECKHH aHanmM3 pETPEcCHOHHOH MOZelH: IpoBepKa
aJeKBaTHOCTH MOIENHN perpeccHy; IIpoBepKa 3HA4YMMOCTH MOAENU PErpeccHl M ee IapamMeTpoB;
aHaTH3 TOYHOCTH Pe3yJbTaToB, IOyUEeHHBIX C HCIIONb30BaHHEM PErpecCHOHHON MoAem. (2 9aca)

Copepxanne JabopaTopHbIX 3aHATHA N0 JHCHHILIMHE

JabopaTtopHas pabora Nel.

Coodeporcanue patomur: Tlonbop TeOPeTHYECKOr0 3aKOHA W [ApAMETPOB paclpeiesieHHs
caydafHOH BelMYMHBI IS AaHaMM3MpyeMoH BeIOODKH, NpOBEpKa NpaBMIBHOCTH noabopa,
HCNONb3ya KpuTepuii cornacus KoaMoropora-CMupsosa.

Jaboparopuas pabota No2.

Codepoicanue pabomer: Brruncnenre BBIOOPOYHOIO MAaTEMaTHUYECKOTO — OXKUAAHMS,
BHIOOpOUHON AMCIEpCHH, CpeIHEKBAIpaTHIHOr0 OTKIOHEHHS, acCHMMETPHH, JKCIecca, MeIUaHbl 1
pa3Maxa BEIDOPOYHOTO pacnpefeneHHs NI MACCHBA IKCIICPUMEHTAILHEIX JAHHBIX.

Jlaboparopnas padora Ne 3.

Codepoicanue pabomel;, BrIYHCIeHMe MOBEPHUTENBHEIX HMHTEPBANOB IUId TIeHEpalsHOTO
MaTEMAaTHYECKOTO OXMIAHNS H T'eHepaIbHOM AUCTICPCHH IIPH Pa3IMYHEIX YPOBHIX 3HAUUMOCTH.

JlaBopatopuas padora Ned.

Codepocanue  pabomsi:  llocTpoeHMe — MOJENMH — NHHEHHOM — KOppensuEm IO
HECTPYNIIHPOBAHHBIM JAHHbBIM.

JTaboparopras pabora Ne 5.

Codepocanue pabomwr: [locTpoeHHE BHIOOPOYHOrO YPABHEHHS JMHHMM PErPECCHH IIO
CTPYIIIMPOBAHHBIM JJAHHBIM.

JlabopaTopuas pabota Ne 6. _

Cooeporcanue padbomer: IlocTpoeHre MOAEILHOTO YPABHCHHAS HEIMHEHHON KOppEIAIHY.

JIabopartopras pabora Ne 7.

Codepocanue  pabomer;  MCnonb30BaHME METONOB  MHTEpHOIAUMH g oOpaborku
SKCIEPHMEHTAIBHEIX JaHHEIX.

HNa6opartopras padota Ne§.

Cooeporcanue pabomer: Hcnonp3opanue MeToJa HAMMEHBIIHX KBaJpaToB IS 0OpaboTKH
DKCIEePHMEHTALHEIX JAHHbIX.

Haboparopnas pabora Ne 9.

Cooepoicanue pabomwi; Hcnonb3oBaHHe MeTONa YPaBHOBEUIHBAHHA NOIpPEIUHOCTEH s
006paboTKH SKCIEPUMEHTAILHBIX JaHHBIX.



5. OEHOYHLIE CPEJACTBA JUISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEKYTOYHOI ATTECTAIIUA 110 HTOTAM OCBOEHHS
TACIAILIAEEL] 1 VYEEHO-METOJHYECKOE OBECTIEYEHHE
CAMOCTOSITEJILHOM PABOTHI CTYAEHTOB

5.1. Texkymmii KOHTpPOJL YCHeBAEMOCTH (pelimune-KoHmpoas 1, petimune-koHmpons 2,

petmunz-KOHmpois 3).

Bonpocs! kK peliTHHr-KoHTpoJII0 Nel
1. TloscemuTe paznduue MeXy IPsAMBIME H KOCBEHHBIMH HiMepeHMsMU? B xakux cmydgasx
nprOeraoT K KOCBEHHBIM M3MepeHusM? JlaliTe mpuMep KOCREHHBIX H3MEPEHRH
2. [afite omnpeneneHus aOCOMOTHOH M OTHOCHTeNBHOH norpemtHocTeil. YTo Has3biBaeTcs
npenensHoH abcomoTHON H IpelenbHOH OTHOCHTENRHOM OTPEINHOCTIMY H3MEPEHH 7
3. [aiiTe onpenenenus cCHCTEMATHUCCKOH M cydaifHoi morpermHocTeif u3sMepeHus. Yto aBnseTcs
HUCTOYHHKaMH BO3HHKHOBEHHS YKa3aHHBIX THIIOB ITOTpeIIHOCTEH?
4. Jaiite xnaccupUKaly©o CHCTEMATHYECKUX TOTpelIHOoCTel, HeX0IS W3 IPHIHH HX IOSBIEHUS.
[TpuBejwre TpUMEpPE METONHYECKHX, WHCTPYMEHTAIBHBIX, CYOBEKTHBHBIX [OTpelHOCTel
H3MEPEHHS M3 00ACTH SKCIIEPHMEHTAIBHEIX HCCIeJOBaHIHA.
5. KaxoBsl DnpuHOHIE yueTa (OLEHKH M OIPEACACHHS) CHCTEMaTHUYECKMX H ClydJalHBIX
norpemHocreii? UTo Ha3BBAeTCH «IIONpaBKOH» (IPHMEHHTENBHO K YYETY CHCTEMATHUECKHX
[OTPEHOCTEH)?
6. CxeMHBIC METOIBI KOPPEKIHH CHCTEMAaTHIECKIX IOTPEITHOCTEH.
7. UYro Takoe AWHaMH4YecKHe IOTPEITHOCTH u3MepeHHi? Korma onm mposeisroTca? KaKoBEI
IPUYMHEL UX BOZHUKHOBEHUS?
8. Yro Ha3pIBaeTcH YyBCTBHTENEHOCTEIO H BapHalyel NoKa3aHuit n3MepuTensHoro npubopa?
9. Yro Ha3plBacTCA OCHOBHOH NOTPEINHOCTHH H3MepHTenbHOTO Npubdopa? KakoBel NpuHIANED
CYMMMPOBAHHS IIOTPEIIHOCTEH OTIOENBHBIX OJIOKOB CIOXHBIX M3MEPHTEIBHEIX CPEICTR B
CIEAYIOUIHX CIydasX:
e  xorna 0jokn ob1ajarT He3aBUCHMEIMHE JPYT OT JpyTa NOTPeITHOCTAMH;
®  KOIJa IOTPENIHOCTH OTJCIBHBIX OJOKOB HMEIOT B3aMMHYIO KOPPEIAIMOHHYIO CBA3b.
10. Kax onpenendtoT NOTPeIIHOCTE HCKOMOH BETHYMHEL IPK KOCBEHHOM H3MEPEHNH HOCIEHER?

Bonpoce! K pedTHHr-KOHTpOJI0 Ne2
1. Kaxue coOrrtus HazpBalOT ciydadHbIMH? [IpHBenuTe MpHMEpPHl choy4aiHslx cobOmmud. Kakue
coOBITHA 00Pa3YIOT ONHYIO IPYIIY HECOBMECTHMEIX COOBITHI?
2. ChopmynupyiiTe KiIacCHYeCKOEe OIpeiclcHHE BepoSTHOCTH cobbiTa. B kakux npenenax
H3MeHAeTCs BeposTHOCTE coObITHA? Kakue cobbITHS HA3bIBAIOTCA He3aBUCHMEIMH?
3. Kakast BenuuuHa HaselBaeTcs ciydaifHod Bemmuwnol? Jlalite onpelenenus IHCKPETHOH M
HENpephIBHOW ciy4yafiHBIX Benu4uH. lIpHRenuTe IIpUMEpPHl JMCKPETHBIX M HENPEPHIBHBIX
CIyIaiHBIX BEMMYHH.
4. Yro HasbBaeTCS 3aKOHOM paclpejencHHs ciydaiiHo# BenuumHEI? YUTO Ha3bIBaeTcad paIoM
pacnpeesicHHS OUCKpeTHOH cinydaiinoll BelTuuuHEL?
5. Kakum ofpazoM upu u3BecTHOR (YHKUMH pacrpeieneHus;, HAHTH BepOATHOCTL NONMANAHHA
CIYYaHHOR BCTMYMHEI B 3a1aHHBIA HHTCPBA?
6. JlafiTe ompezeneHWe TIJIOTHOCTH paclpelelieHHs BepoATHocTed. BO3MOXKHO IH HOHATHE
IUIOTHOCTH paclipelieleHHs BepoATHOCTEH HCIIONB30BaTh A1 AUNCKPETHOH CiIyqyalfHOH BETHYHHEI?
7. KakuMm oOpazoM TIpu M3BEeCTHOH IUIOTHOCTH paclpeiciIcHHs, HaliTH BEepoATHOCTH HOMafaHus
ciydaiiHol BeNIHHEl B 3a1aHHBH wHTEpBaN?
8. Uro HassBaeTCad MaTEMaTHIECKUM (IKHAIAHMEM HETIPEPRIBHON cry4aitaoil BENHIUHEI?
9. Yro BazpIBaeTCA CPENHHM KBaJAPaTHYECKHM OTKIIOHEHHEM CIy4aiHOH BenHYnHEI?
10. MHaiire onpeneneHre AUCOEPCHN CIyUalHONH BENUYMHEL
11.  Kaxoe pacnpenenenue crydaitHOH BENHIMHBI Ha3bBACTCA HOPMAILHBIM PACTIPENEIICHUEM 7



12. Yro HaszblBaeTcss MojolH cruydaiiHoi BemruuHBI? YTO HaA3BIBACTCA MEIHAHOH CayJaiHOM
BEAHYHHEI?
13. Kak ornpejienn s BEpOSTHOCTE NONANAHAS B JaHHYI0 007IacTs?

Bonpocel K peHTHHr-KOHTpoJII0 Ne3
Haoiite noisatHe BLIGOPKH.
UTo Ha3pIBAETCS CTATHCTHUECKOH QYHKIMEH pacnpeneneHusa?
Uro Taxoe rHcTorpamMma’? _
Jaiite onpenesnecHue BHOOPOYHOTO CPeIHETC SHAYCHIS CIyJaifHOH BeTHIMHEL
UYro Takoe BEIOOpOYHAL JUCTICPCHA, H KaK OHAa ONpenieNnsercs?
Uro sisisieTcs CpeaHEM 3HaueHHeM BLIOOpOUHOi THCHepCHH?
UTo HCIOIBIYIOT JIIS OLEHKH CTAHJAPTHOro OTKIIONEITHS cpealieil BEIOOPOYIIol BenUIHIILI?
Uro Takoe JOBEPUTEILHbBIE HHTEPBAIBL, B KAK OHH OIpEeIessoTes !
C xaxoi HeNbIo ONPENeNAIOTCS JOBEPHTENBHbIE HHTEPRATIBI?
10. Yro Takoe KpuTepHH 3HAUKMOCTH?
11. JatiTe onpeneneHue Ko>QGHIIMEHTY JOBEPHI.
12. Kax cTpodTcs HOBepHTCILHLIC HHTEPRAIBI?
13. Yro Ha3slBaeTCs JOBEPUTEIBHOM BEPOSTHOCTRIO (HaleAHOCTEIO)?
14. Kakas onenka rnapaMerpa Ha3blBaeTes: COCTOATENBHOH?
15. Kakas olleHKa napaMeTpa Ha3bIBAeTCs HeCMeIeHHOH?
16. Kakpe KpuTepHM HCIONB3YIOT [ OTOpacBIBAHHS PE3KO BBIUESIAIOMUXCA Pe3yNbTaToB
HMCOBITAHHH?
17. IloctpoeHue Mozened METOOM ypaBHOBEIIMBAHHS IOTPEIMTHOCTE.
18. B geM zaxmouaeTcs ITIPHHOAI HAHUMEHHIIHX KBaJpaToB, HCIONB3yeMBI Ip# obpaboTke
pe3yILTATOR SKCIICPUMEHTATLHEIX HCCIEA0BAHMMT?

Lo N

5.2. ipomexxyTousHAas aTTECTALMS IO HTOTAM OCBOSHHES TUCIUILIHHEL
Bonpochl K 3K3aMeRy

1. IToscHuTe pasnuvHe MEXAY NPAMBIMH M KOCBEHHBIMH H3MepeHHsMH? B Kaxux ciaydasx
IpHOEraroT K KOCBEHHBIM H3MepeHnaM? Jlafite NpuMep KOCBEHHEIX H3MEPEHUH
2. Jlajite ompesnenenHns abCOMIOTHOH ¥ OTHOCHTENBHOH TorpemHoctedi. UTo HaspBaeTcs
IIpeenbHol abcomOTHOM 1 IpeNeIbHOH OTHOCHTEIFHOM MOTPEITHOCTME H3MEpeHnI?
3. Malite onpemenenus CHCTEMATHYECKOM B CIydalHOl morpemmocTeil m3MepeHus. Yto sBigeTcs
HCTOYHHMKAMM BO3HHKHOBEHHS YKa3aHHBIX TUIOB MOTPEITHOCTeH?
4. JaiiTe K1acCH(HKAUMIO CHCTEMATHYECKHX NIOTPEIHOCTe, HCXOAsS U3 IPUYMH HX IOJBIEHHS.
IlpuBenuTe mNOpUMEPH METOAHYECKHX, MHCTPYMEHTANBEBIX, CYOBEKTHBHBIX IOIPENIHOCTEH
H3MEpEHHs 03 00JIaCTH SKCIEePHMEHTAIBHEIX HCCNeIOBaHH.
5. KakoBel npHHIMIBI y4ueTa (ONEGHKH H OIpEAEICHHSA) CHCTEMATHUECKHX H CIy4afHBIX
norpemrsocreif? UTo HasbiBaeTcd «IONpaBKOi» (MPUMEHUTENHLHO K YYETY CHCTEMaTHYeCKHX
TIOTPENIHOCTEH)?
6. CxeMHEBIe METO/IB! KOPPEKIUH CHCTEMAaTHYECKHX HNOTPENIHOCTEH.
7. Yro Takoe auHaMuueckue mnorpemHOocTH u3MepeHHH? Korma omm nposensrores? Kaxopser
HPHYIAHE] X BOSHUKHOBEHUS?
8. Uro Ha3mIBaeTCA YYBCTBHTENLHOCTRIO M BapHalliel oKa3aHui H3MCPHTEIBHOTO ITpudopa?
9. Yro HasbBaercs OCHOBHOM ITOrpEIHOCTHI0 H3MepHTenbHoro Ipubopa? KakoBbl IpHMHIMIEI
CYMMMPOBaHHA IIOTPEIUHOCTEH OTHENBHEIX OIOKOB CIOXHBIX M3MEPHTENPHBEIX CPEICTBE B
CIIE AYTOIHX CIydasx:
- Korja brmoxM 001aar0T He3aBUCHMBIMH JPYT OT APYyTa oI PeIIHOCTAMH;
- KOTJja IOTPEIIHOCTH OTACTBHBIX OJIOKOB HMEIOT B3aHMHYIO KOPPENSIHOBHYIO CBA3b.
10. Kak ompenendioT NOrpemHOCTh HCKOMOH BENMYHHBI INIPH KOCBEHHOM H3MEpPEHHH
nocueasein?



11. Kaxue cobeiTisi HazpIBaloT ciaydaiineiMu? [lpuBenuTe IpuMephl CoydaifHBIX COOLBITHH.
Kaxwue cobritist 00pasyioT NOTHYIO TPYINY HECOBMECTHMBIX COOBITHI?

12.  Cohopmynupyiite KiaccHuecKoe olpeaeleHie BepOSTHOCTH coDelTHA. B kxakwx mpenmenax
H3MEHsETCH BeposSTHOCTE cobbiTHs? Kakue coOBITHS Ha3bIBAKOTCS HE3AaBHCHMBIMH?

13. Kaxas renuuymHAa HazwBacTca clydainol Bemwmuunoii? [lalire onpeneneHus auckpeTHod u
HeNmpepblBHOM ciydadHbIX BenwuHH. [IpHBenmTe npuMepsl JHCKPETHRIX M HENPEPLIBHBIX
CIIyJalHEIX BEMHUMH.

14.  Yro HazwIBaeTCH 3aKOHOM paclIpeleNeHus cirydaiinod penuumHbl? UTO HaskBaeTCsA PooM
paclpcicicHUA TUCKPCTHOH ciydaliHoil BCMUYHHEL?

15.  Kaxum obpasoM mpu H3BecTHOH QYHKIHH pacnpeleleHus, HalTH BepOSTHOCTE [TOIaJaHusI
cityyaiinoll BeMUYUHEL B 3aJaHHbI HATEpBAT?

16.  Jlafite ompeneneHue UIOTHOCTH paclpejeNieHus BeposTtHocTel. BO3MOXKHO IH TIOHATHE
IUIOTHOCTH paclipeeNieHHs BEPOATHOCTEN HCIIOIb30BaTh s AUCKPETHON Cly4yaiHOH BenHunHb?
17.  Kaxum o0pazoM @0pH H3BECTHOH IUIOTHOCTH pacupefeleHus, HaliTH BepoOSTHOCTH
TTONANAH|s CIyJalHOH BETUYHHBI B 33JaHHBIH HHTEPBaI?

18.  Uro HazpBaeTcs MaTeMAaTHYECKUM OXKHIAHHEM HENPEpBIBHOH CIyuafiHON BEIHYHMHEI?

19.  Uro HazpIBacTCA CPeOHUUM KBaJApaTHUECKHM OTKIIOHEHHEM clydalHOM BETHIHHEI?

20.  JlaiiTe ompepnenenHe JUCIEPCHHE CIYYalHOM BETHYHILL

21.  Kakoe pacrpenenesne cyqaifHol BelHYUHEL Ha3bIBaeTCs HOPMANBHEIM pacipelencHieM?
22, Uro massBacTcs MOJOH ciydaiinoH semmumnni? Urto nasvmacTes MemHaioH crydaiinol
BEIMYHHBI?

23. Kax onpeaenuts BepOSTHOCTE MONAJAHNHS B TaHHYIO 00nacts?

24.  Jlaiite nmoHaTHE BEIDOPKH.

25.  UYro HasnIBaeTCH CTAaTHCTHUECKOHN (QyHKIIHEH pacrpeleneHus?

26.  UYro Takoe rucTorpaMma?’

27.  [aiire onpenenenne BEIOOPOYHOIO CPEAHEr0 3HAYCHIS CIyJalHOM BEMUYHHEL

28.  UYro takoe BRIOOPOYHAS JUCTIEPCH, H KaK OHA ONpefendeTc?

29.  Uro gBnsercs cpejlHUM 3HA4EHHUEM BRIOODPOUHON quCriepcHu?

30.  Yro HCMOAB3YIOT 4714 OLEHKH CTAaHIAPTHOTO OTKHOHEHHS cpejue BEIDOPOYHOH BenmmunHe!?

31.  Uro Takoe HOBEPUTENbHBIE HHTEPRANIEL, ¥ KaK OHH OIPEAEIIIIOTCS?
32. C KakoH OeNEI0 OOpENelsIOTCsS JORSPHTEIbHBIE HHTEPBAIEI?
33.  Yrto Taxoe KpHTCpPHH 3HAYAMOCTH?

34.  [laiite onpenenenue KodhPUIUEHTY TOBEPUSL.

35. Kax crposTes JOBEPHTENBHEIE HHTEPBANIS]?

36.  Yro BaspIBaeTCS JOBEPUTENBEHON BEPOSTHOCTEI) (HAAEKHOCTHIO)?

37.  Kaxkas oleHKa mapaMeTpa Ha3bIBACTCA COCTOATEIhHON?

38. Kaxkas orieHKa mapaMeTpa Ha3sIBaeTCA HECMEINEHHOH?

39. Kakume KpHTECpPHM HCIONL3YIOT Mg OTOpacBIBAHHSA pE3KO BBIOEIIIIOLINXCS PE3yIBTAaTOB
HCIIBITAHMI? ’

40, ITocTpoerse Mojleneii METOJIOM YPaBHOBEIIMBAHUS [IOTPEITHOCTEH.

4]. B geMm 3akmovaeTcd NPHHUMN HAHMMEHBIIMX KBaJPATOB, HCIONB3YeMBIH IIpH 00OpaboTke
pe3yABTATOB SKCIIEPHMEHTAIBHEIX HCCIEN0BAHHNA?

3anaum K 3K3aMeny
1. OrpenenuTs CpeyHee JHAYEHIE W NOBEPHTENbHELH HHTEPBA
PesynaeTarel ucneitanmii 10 neurarenei

Homep V3MepeHHBIH yAENBHBIA pacxoj
g,,T/(xBt 1)

H3MCPCHHA TOIITITHBA

1 254

2 254

3 255

4 255




256

256

257

258

258

D oo ~1] O | Lh

0 259

2. B pezynerarte wmiMepeHus aupametpor 200 BaNMKOB W3 TapTHH, H3TOTOBIEHHON onpwM
CTAHKOM-2BTOMATOM, IOJY4CHEI OTKIOHCHHS M3MCPCHHEIX UAMCTPOB OT HOMHHAaNa (B
MHKpoMeTpax). [ pyrnnuposantbte JaHHble IPEACTaBIeHbl B BUIE HHTEPBAIBHOIO CTATHCTHYECKOIO
psna (Tabn.). HaiiTy cpennee 3HaueHme X B AUCIEPCHIO G- BEIGOPKH.

A 1-20-15 |-15-10 |-10,-5 |-5,0 0,5 5,10 10,15 | 15,20 | 20,25 | 25,30

ni (7 11 15 24 49 41 26 17 7 3

3. IlocTporTE 10 AaHHEIM TAOIHIE THCTOTPaMMY pacipeaeleHus OTKIOHEHHH JHaMETPOB

A | -20,-15 | -15,-10 | -10,-5 |-5,0 0,5 5,10 10,15 | 15,20 | 20,25 | 25,30

ni [7 11 15 24 49 41 26 17 7 3

4. [TocTpouTs 3MIMPHYCCKYK) MATeMaTHYeCKyl0 MOMENb [Ng BHEIMHEM CKOpPOCTHOH

N =f(n
XapaKTePHCTHKH OCH3MHOBOIO ABMATATENS ~ * filny) BHAA:

— 2 3
N_=aq,+tan +an, +a,n,
, Toe Ny — MOImHOCTB, KBT; 7y — WacToTa BpalleHH:A KOJEHYATOIrO Bana, HCIONb3YsS METOZ,
YpaBHOBEIIMBAHHA NOIPEUIHOCTER

ix, Ny,
MuE! | xBr
1000 | 10
1500 |19
2000 |28
2500 | 36
3000 | 44
3500 | 51
4000 | 56
4500 | 60
5000 | 64
5500 | 65
5, IToCTpOMT: OSMOMPHYECKYIO MATEMaTHUECKYI0 MOZENb JUI  BHEWHeH CKOpocTHOM

N, =fi(n
XapaKTepHCTHKY OCH3HHOBOTO ABHTATENR = * fi(n) BHJA:
— 2 3
N_ =a,+an, +a,n, +an,
¥

rae Ny — MOHIIHOCTE, KBT; By — HYACTOTa BpamcHHs KOJIICHYATOor'0 Bajla, HCIOIB3YA METOH
HaNMEHBIINX KBAIpPaToOB

Hx, N,
muE" | kBt
100G | 10
1500 |19
2000 | 28
2500 | 36
3000 |44
3500 |51




4000 | 56
4500 | 60
5000 | 64
5500 | 65
6. [TOCTPOMTE  OMITHPHYECKYI0 MaTeMaTH4ecKyld MOJENb . M BHEWIHEH CKOPOCTHOH

XapaKTepHCTHKY GeH3HHOBOTO ABHratens M, = f(n,) Buna:
_ 2
M.=a,+an, +an,, _
rae My — KpyTamuii MoMeHT, H*M; 1y — 9acToTa BpallcHHs KOJEHYATOIO Baja, UCIONE3YS METO
YPaBHOBEIHBAHHKS IIOTPeIIHOCTEH

My, M,
mus! | Hau
1000 95,54

1500 | 121,02

2000 | 133,76

2500 | 137,58

3000 | 140,13

3500 139,2

4000 | 133,76

4500 | 127,39

5000 | 1223
5500 | 112,91
7. HOCTpOHTI: IMITHPHTICCKYIO MaTEMaTHYCCKYIO MOJENE JHd BHentgel CKOpOCTHOﬁ

M. =f(n
XAPaKTEPHCTUKH OEH3WHOBOTO ABHraTelg = * fi(n) BHAA!

2
M.=a,+an_+a,n,
3

rae M, - KPYTS{UIHﬁ MOMEHT, H*M, Ty — 9aCTOTa BpalllCHHSA KOJIEHYATOTO Balla, HCIIONL3YA METOJ
HaHMCHBIINX KBaIpaToB

fix, M.,

mua | Hau

1000 95,54
1500 121,02
2000 133,76
2500 137,58
3000 140,13
3500 139,2
4000 133,76
4500 127,39
5000 122,3
5500 112,91

8. [ToCTpORT, OSMIMPHYECKYH) MATeMaTMYecKylo MOIENs [ BHEIIHEH CKOpPOCTHOH
XapaKTePUCTHKH OeH3HHOBOTO ABMraTens g, = f (n.) Buza:

_ 2
g, =a,tan +a,n,, _
Ille Zex — YHACNBHBIE pacxoln Tomnupa, If(KBT-4); mx — 9YacTOTa BpallleHHs KOJIEHYATOIo Bala,
HCITOIB3YS METOJI YPaBHOREIIMBAHUS IOrPEITHOCTEH

My, g exs

Mud™ | r/(xBt-9)




1000 420
1500 305
2000 271
2500 261
3000 252
3500 250
4000 254
4500 260
5000 283
5500 302
9. TIOCTPOMTE OMIHEPUYECKY0 MAaTEeMaTHHecKyX0 MOJEeNh [UId BHEIIHEH CKOPOCTHOM

XapakTepuCcTHKH OeH3HuHOBOrO JBurartens g, = f (n.) Buaa:
2
g =Gy Tan +tayh,,

THE Zex — YAEABHBIA pacxoj Torausa, I/(kBT-d), ny — 4YacTOTa BpAIlEHHH KOJIEHYATOTO Baia,
HCIIONB3YS METO) HAHMEHBIIKNX KBa/[PAaTOB

Hix, Hex
mun! | r/(kBt-4)
1000 420
1500 305
2000 271
2500 261
3000 252
3500 250
4000 254
4500 260
5000 283
5500 302

10.  BrrumenuTh K03GGhHIHEHT THHSHHOR KOppeNALMY ¥ ONPENeIuTh YpaBHeHHE y = ax +
b, nposepuTh HyNeByIo runotesy Ho (reHepanprsii koaddumeHT Koppemanuu p = 0) mo BeiOopKe

X104|1,11,5[2,0]23]6,7[3,6[4650]|56|6,03,0|7,0)38,0

Y |23(33(33[42[40/93[6,0[59165]83]|79]5,0]953]10,1

11. BLMACTHTE JOBEPUTENBHBIM  HHTEpBal MAaTEMaTHYECKOro  OXKHAQHWA  HOPMAIBHO
pacipeyieeHHON CIy4yaiiHol BeNWTHHEI ¢ HOBepHTeNbHOH BeposTHOcTeIO P = 0,90 mo emiGopke
obbemMa n = 91, 3mavenmo BEIOOpOuYHOro cpeapero X = 15 M cpeaHeMy KBaIpaTHUECKOMY
OTKJIOHEHHIO G = 6.

5.3. CaMmocToATeNbHAA paboTa 00ydamerocs.
CaMocToaTenpiad paboTa CTYASHTOB BKJHOHYAET TEKYIIYI0 M TBOPYECKYIO HpobieMHO-
OPHMEHTHPOBARHYIO CaMOCTOATENEHYIO paboTy.
CamocTosTensaas pabora CTYIEHTOB HAllpaBiIcHA Ha YITyONeHWe M 3aKPEIlCHHE 3HaNHi
CTYIEHTA, PA3BUTHE IPAKTHICCKAX YMEHMH U BKITOTAET B cedi:
* [OHCK ¥ 0030p JHATEpaTypsl H HIEKTPOHHBIX HCTOYHMKOB HHQOpPMaLHH IO
HHIBUNYATBHO 38/JaHHOH NpoblieMe Kypea;
*  BEHIIONHEHHE JOMAIIHErO 3aJaHndT;
*  QUEPEeKAIOLIYIO CAMOCTOSTENARHYIO PaboTy;
*  H3y4YeHHE TEM, BEIHECEHHEBIX Ha CAMOCTOATEABHYIO IPopaboTKy;
*  JIOJrOTOBKY K IPAKTHYCCKHM 3aHATHIM;
*  TNOJrOTOBKY K 1ab0paTOpHBEM paboTaM.



TBopueckas caMocTosTenbHasd paboTa HaIpaBlieHa Ha pasBATHE WHTEIIEKTYalbHBIX
yMeHHH, KOMILIEKCA YHHBEPCATLHBIX (06IeKyIpTYPHEIX) KOMIETEHIIHHA, IIOBEIICHHE TBOPIECKOT0
NOTEHIMAE CTYAESHTOB. JTa paboTa BKIIOYaeT B ceds:

*  JIOHCK, aHAIIH3, CTPYKTYPUPOBAHHE H IIPE3CHTAIlNI0 HI(QOPMAIHH;

*  HCCNEeNOBATENbCKYIO pafoTy M ydacTHe B HAaydHBIX CTYIEHYECKMX KOH(pepeHLusiX,

CeMHHapax H OJIHMIHAZax;

* dHANHM3 HaYYIHBIX IIY6JIIrIKaIIHﬁ 1o 3apaHec OIIpe,T_[CJIeHHOﬁ IpenoJaBaTeicM TCME.

Coaep:xaHne camMocTOATENLHOH PadOTHI CTY/AEHTOB MO ABCIHIIIMHE
Ilcpeders HayuHBX IpobIeM H HAaNpaBleH i HayYHBIX HCCIeNOBaH !

®  3aJIaud YHCISHHOM OIITHMHU3AIINH,

® 3a7a4vyl HJOCTPOEHHA H aHalH3a BCPOATHOCTHBIX MO,ILBJ'Iefi IIaaeXxIlocTe  3JICMEHTOB
MaIMTHHOCTPOCHHA Ha BCEX dTallaX HX XHHIHCHHOI'O IHKIA.
TGMBI, BBEIHOCHMBIE Ha CAMOCTOATCIBHYI) npopa6o1:1<y:

& CpelCTBa CTATHCTHYCCKOrO aHajiH3a B COBPEMEHHBIX KOMILIEKCax KOMHLEOTCPHOfI

MaTECMaTHKH

*  W3YYCHHE COBDEMEHHLIX Teopnﬁ NOCTPOCHHS aICKBATHERIX BEPOATHOCTHBIX MOZEJIeH.

(DOH,[[ OIICHOYHBIX  MaTepralloB

(@OM)

I

NPOBEACHMS  aTTECTAIlHM  YPOBH:A

cOpPMHUPOBAHHOCTH KOMITETEHIHE OOYYalOmMXCH IO JHCLUIUIEHE O(OPMIACTCA OTACTHHBIM

JOKYMCHTOM.

6. VAEBHO-METOJJHYECKOE H HHOOPMANIMOHHOE OBECIIEYEHHUE

TACTATLIAHBY

6.1. KuuroodecmedeHHOCTE

HammeHoraHue JWTEPATYPEL: 4BTOD, Ba3BaHHE, BRI
H3Aanyia, N34aTeIbCTBO

Tom
H3AaH#A

KHUTOOBECIIEYEHHOCTD

Hanvywe B 3neKTpoHHOM Katanore D5C

OcHoBHAag NHTEpaTYpa

I'peGennukosa, M. B. MeToabl MaTeMaTHIeCKOH 2017 Tekcr snexTpoHHEL. - URL:

06paboTkH SKCIICPHMEHTANBHBIX JaHHBIX: YuebHo- https://znanium.com/catalog/product/947245
MeToauueckoe nocobue / I'peGesnnkosa ML.B., - 2- u3i,

crep. - Mocksa: ®nunra, M3n-so Vpan. yu-1a, 2017. - 124

c. ISBN 978-5-9765-3081-2.

Kapmanos, . . CrarHcTHuecKHe MeToAE 06paloTku 2019 Texcr: anexrponssit. - URL:
KCOCPMMEHTANBHEIX JAHHBIX ¢ HCTIONS30BAHHEM TNIaKeTa https://znanium.com/catalog/product/101601
MathCad: yueGroe mocofue / @. M. Kapmanos, B. A, 7

Octpeiixopckuii. - Mockea: KYPC: HHOPA-M, 2019. -

208 c. - ISBN 978-5-905554-964. '

Pomanos, A. M. PacipeneneHus cnydalHBIX BENUTHH ¥ 2016 Teker: aNekTpoHHEH // Jlank: aNeKTPOHHO-
OCHOBH! CTATHCTHUECKHX METOI0B 00paloTku oubnuoreyHas cucreMa. — URL:
IKCIIEPHMEHTANBHEIX JaHHBIX: Y4e0HO-METOAMUECKOE https://e Janbook.com/book/119506

nocobue / A. H. Pomanos, T. A. Cemenora, H. C.

Boponosa. — Mockpa: HIDTY MH®H, 2016. — 148 ¢. —

ISBN 978-5-7262-2225-7.

Poranog, B. P. O6paboTka 3kCnepUMEHTANLHEIX IAHHbIX: 2014 Texct: anekTpoHHEL1 // JlaHb: 31eKTPOHHO-

yae6Guoe nocodue / B. P, Porauos, 2. B. Poranora, A H.
Cepénxun. — Ienza: [ems['TV, 2014. — 164 ¢.

6ubnuoTeydas cecrema. — URL:
hitps:/e.lanbook.com/book/62810

JononuureisHas IHTEPATypa

Moitsec, B B CTaTHCTHHECKHE METOIB KOHTPONA 2016 Teker: 3NeKTpOHHSIH // JlaHb: 3NeKTPOHHO-
xauecTBa W 06paboTKa 3KCIICPHMEHTANRHBIX JaHHBIX! pubnmuoredHas cucrema. — URL:

yuefinoe mocoGre / B. B, Moiizec, 1. B. IInotanxosa, JI. A, https://e lanbook.com/book/107730
Pexsko. — Tomcex: TITV, 2016. — 119 ¢. — ISBN 978-5-

4387-0700-4.

Ipuropres-T'onyGer, B. B. Teopus BepoATHOCTEN H 2014 Tekcr: snexkTponnsiii. - URL:

MaTeMaTHUeCcKkad CTATHCTHKA. PYKOBOZCTBO II0 PEHISHHIO
sagad: yaeOuuk / B, B, F'puropees-I'omybes, H.B.

https://znanium.com/catalog/product/186136
2




Bacunsera, E. A. Kpotos. - Cankr-Iletep6ypr: BXB-
TlerepOypr, 2014. - 256 c. - (Yuebxas nuTepatypa Juld
By3oR). - ISBN 978-5-9775-3294-5.

6.2, llepuoauvecKye N3AAHHA:

1. CTVH: HayusO-TeXHHUCCKUH xypHal. — Mocksa: 000 "CTHH".

2 BecTHHK MAIIMHOCTPOGHHS: HAyYHO-TEXHMYECKHH M IIPOM3BOACTBCHHBIA JKypHAl -
Mocksa: MamHocTpoeHHE

3. TexIONOTHS MAaUIHHOCTPOEHHs: 0030PHO-aHATMTHYECKUH, HaYUHO-TeXHHICCKUH H
IIPOM3BOACTBEHHBIH KypHaL — Mocksa: | exHONOrHs MAIIHHOCTPOEHHSL.

4. Dnexrponrslii xypuan «CAITP m rpaduxa». JKypHaj MOXET HCIOIB30BATHCHS KaK
IIPaKTIYecKoe PYKOBOJICTBO MPH [POSKTHPOBAHMA OCHACTKH. PexiM pocTyna hitps://sapr.ru/issue.

6.3. MHTEpHET-pECYPCHI

Huzsanue nopmana CCHIIKA
VueGHO-MeTORHYeCKUH koMmImekc | https:/es.cdo.visuru
AUCHHMIUIMHL] pasMeilleH Ha o0pa30BareNbHOM
ceprepe Bal'y.
Hayusias sinekTpoHHas SubanoTeka http://elibrary.m/defaultx.asp
¢LIBRARY.RU
«E1uHOe OKHO® nocTyna K ofpasosarensteiM | hitp:/window.edu.ru/
pecypcam
MexcumwinHapHoe obyyenye hitp://www.nano-obr.ry/
CrarThH 0 MALIMHOCTPOSHHH http.//machineguide.ru/
Iopran oTpacnesoi HudopMaumu o http://www.mashportal.ru/
MAIITHHOCTPOESHUHK
Pecypc 0 MaIHHOCTPOEHHH bttp!//www.i-mash.ru/
Texuuyeckas IUTEPaTypa 1o http://www mirstan rw/index.php?page=tech
MAaIIHHOCTPOEHHIO
BubyoTexa TexHHYECKOMN NHTEpaTyPhl http://window.edu nw/library?p_rubr=2.2.75.11.34
Bce o MalTHHOCTPOEHHH http://dlja-mashinostroitelja.info/
Coro3 mamuHocTpouTeneh Poccun http://www.soyuzmash.ru/
HH(popMALMOHHO-aHANIMTHYECKHE CaAT Mo http://www stankoinform.ru/index htm
MaTepHaiaM 3apybesKHOH neyaTH o
COBPEMEHHBIX TEXHONOIHAX H HHCTPYMEHTAX
s MetasioobpaboTku

YyeOHO-MeTOARYECKHE H3IaHHA

1. Visanuenxo A.B. Merompdeckne ykazauds X IpakTH4ecKEM pabotam IO IHCIHILIMHE
«MaTeMaTHYeCKe METOmsl OOpaGOTKM  SKCIEPHMEHTATBHBIX  JAHHBIX» A CTYICHTOB
nanpapnesus 15.04.05 [Dnextponnsii pecype] / coct. Wpatmdenko Ab.; Bnan. roc. yu-t. TMC -
Buramamup, 2022. - Hocetyn B3 koprnoparusroi cetu Bal'Y. - PexauM nocryna: http://cs.cdo.vlsu.ru/

2. VBamuenko A.B. Meroguueckue ykasagud K J1ab0paTOpHBIM paboTam IO IHCIUIIMHE
«MaTeMardyeckue MCTOmsl  o6pabOTKH  OKCIEPHMEHTANBHBIX —JAHHBIX» JUIA  CTYACHTOB
Hanpasirenns 15.04.05 [Dnextporssi pecype] / cocr. Mpanvenko Ab.; Bnaa. roc. ya-t. TMC -
Buammup, 2022. - Jocryn u3 kopnoparusHoi cetn Bal'Y. - Pexum nocryna: hitp://cs.cdo.vlsu.ru/

3. Mpamuenxo A.B. Merommyeckue PEKOMEHAIMH K BIIONHEHHIO CAMOCTOSTEBHOH paboThl 1o
ucnumEe «MaTeMaTHIecKue MeToEl 00paboTKy SKCIEPHMEHTANBHEIX JaHHBIX» JULA CTYACHTOB
Hampasiesus 15.04.05 [DnexrpoHus pecype] / coct. HBanyenko A.b.; Braxn. roc. yH-T. T™MC -
Bragumup, 2022. - Jloctyn 13 kopriopatueHoii cets Bal'y. - Pexum nocryna: http://cs.cdo.vlsu.ry/

4, Upanuenxo A.B. OueHOYHEIE MaTepHansl 10 gucnummbe «MareMaTnyecKue MeTOnbl
06paboTKK SKCIEPYMEHTANBHBIX JAHHEIXY T CTYNCHTOB HalpaBIeHUT 15.04.05 [21eKTpOEHEIH



pecype] / cocr. Wsamwenxo A.B.; Bmax. roc. yn-T. TMC - Bramumup, 2022, - Hoctyn u3
xoproparueroi cet Bal'V. - PexuM pocTymna: http://cs.cdo.visu.ru/

Tepedens pecypcor HEGOPMALHOIIIO-TEIEKOMMYHHKANHOHHOH ceTH «HHTepHET?,
He00X0THMBIX /IS 0CBOSHHA NHCHNITTHHBI

1) Hopran Ilenrp AucTanmuonHoro obyuenns Bul'Y [amexTponHsli pecype] / - Pexxum goctymna:
hitp://es.cdo.visur/

2) Paspen odumwansroro caiita Bal'V, comepxaiuit omucanme o0pa3oBaTebHOM IPOTPaMMEL
[>mexTponnsii pecypc] / - Pexwmm moctyma: Obpasoparenbhas NporpaMma O6pasoparenbHas
nporpamma 15.04.05: http://op.vlsuru/index.php?id=4568

7. MATEPHAJIGHO-TEXHHYECKOE OBECIEYEHHE JUCOUILIVHBI

Teopernueckue 3aHATHSA, TPOBOJATCA B ayJHTODHH, OCHAIIEHHOH MYJILTUMEIHHHEIM
oGopynosanmeM. [IpakTHdecKyue 3aHATHS OPOBOAATCA B KOMIBIOTEPHBIX KiaccaX, CBA3AHHBIX €
cyneprommeiotepoM «CKH® MOHOMAX» mpon3BOZHTENBHOCTEHIO 4,7 T-®none. [lepeuens
HCIIONB3YEMOT0  JIMIEH3HOHHOTO IPOTPaMMHOTO  0DecledeHna: NPOrpaMMHEBIE  KOMIIIEKCEHI
xoMnpioTepHoi MatemMaTrkt MATLAB, MathCAD.



Pabouyro mporpaMMy COCTaBHII L.7: 4.

Penensent (npeacraButens paboToaaresns):
['enepansubii qupexkrop OO0 "HTI] Kommnozut"

K.T.H., JIOIIEHT

[Iporokon Ne 7/ OT ZALs A4 4 Tona

3aBeayrouuii kadenpoi M_W@gg(,
' (

Pabouasg mporpamma paccMOTpeHa u ogobpeHa

HA 3acelaHuM Yy4eOHO-METOAHYECKOM KOMHCCHM HAIpaBJICHHUS
TEXHOIIOTHYECKOe 0becreueHHe MalIMHOCTPOUTENEHEIX TIPOM3BOICTBE
IIporoxon Ne 7 oT 3. bf AL rona

(®HO, nomKHOCTS, TIOANHCEH)

Morcser SE.

Il 47 £
peacenareiib KOMHCCHE .4_7“,4',’/ W %4/%05‘6?5 ﬁ

D®UO, I‘I’mmm:},)

JUCT INIEPEYTBEPKJAEHU
PABOYEM IMPOT'PAMMBI JUCIUILIAHBI

Paboyas nporpamma onobpeHna Ha

[TpoTokoun 3acenanus kadeapsr No

((I)I/Id, TOJIKHOCTh, TIOJINHCE)

y4eOHBIH roa

3apenyromuit kadeapoit

Paboyas nmporpamma o100peHa Ha

IIpoTokomn 3aceganus kadeapsl Ne

3aBenyronmuii Kadempoit

Pabouas mporpamma onobpena Ha

ITpoToxon 3acenanus kaheapsl No

oT roja
y4eOHBIH o1
oT roza
YUeOHBIH TOT
oT roga

3apenyronuii Kadenpoi

[Ipycor E.C.

(MecTo paboTsl, nomkHOCTE, @O, noanuce)
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