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JIUCT COI'JIACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJIEHA B COOTBETCTBIN C TPEBOBAHUSMU ®EJEPA/IBHOI'O
T'OCYJAPCTBEHHOI'O OBPA30OBATE/IBHOI'O CTAHJAPTA BBICHIEI'O OBPA3OBAHNS (®I'OC BO)

17.05.01 Boenpunacel ¥ B3pbIBaTe/Ix

roz, Habopa rpynmel: 2025

ITporpamMmy COCTaBHII:

Kagezapa E4 BRBICOKOOHEPTETUUECKUE YCTPOMCTBA ABTOMATUUYECKUX
CUCTEM
Hecrtepor Hukonali iBaHOBUY, K.T.H., IOLIEHT, 3aBeyIOIUi Kadenpoit

ITporpamMma paccMOTpeHa

Ha 3acefaHuy Kadespbl-paspaboTunka .

pabouetii nporpammel E4 BBICOKOOHEPIT'ETUUYECKHUE YCTPOVCTBA ABTOMATUYECKHNX CUCTEM
3aBenyromuii kadenpoit Hecrepos H.U., K.T.H., mot.

IporpaMma pacCMOTpeHa

Ha 3ace/lJaHWH BBIMTyCKarolei Kadenpel

E4 BBICOKO3HEPTETUYECKUE YCTPOMCTBA ABTOMATUUYECKUX CUCTEM

3aBenytromuii kadenpoit Hecrepos H.U., K.T.H., got.



PABOYASA ITPOI'PAMMA JUCHOUIT/INHBI
IVTAHMPOBAHMWE 1 OBPABOTKA PE3Y/IbTATOB OKCIIEPUMEHTA

Pa3pesibl paGoueii mporpaMMsI

1. JEJIX OCBOEHMSA ONCLHUIIIINMHBI

2. MECTO JMCIUIIIMHEI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COOEP)XAHUE JVCHUITJINMHBI

4. ©OPMBI KOHTPOJIA OCBOEHVSA JUCHUWIT/IMHEI

5. YYEBHO-METOANYECKOE 1 MTH®OPMALIMOHHOE OBECIIEUEHUE JUCIHUWIT/IMHEI
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JVCLHAITIVHBI

ITpunoxeHus K padoueii mporpaMme JUCIUIUIHHBI
o TlpunoxeHue 1. AHHOTaLust paboueit mporpamMMbl

o TIpunoxenue 2. TexHonoruu u GopMel 00yueHust
o JIpunoxkenue 3. oH/bI OLIEHOYHBIX CPEZCTB



1. E/IM OCBOEHUSA JNCIIUITI/IMHBI
Llenbio 0CBOEHUS AUCLIUIUINHEI SIBIIeTCS. (POPMHUPOBAHME CIIeZyIOIX KOMITeTeHLMH:

OIIK-10 — Crioco6eH mprUMeHsITh METO/bI MAaTEMATUUYeCKOTO aHa/In3a, MOZe/IMPOBAHKUS U CUCTEMHOTO ITPOEKTUPOBAHMSI, TEOPETUUECKOTO
U SKCTepUMeHTaNbHOTO0 WCC/efl0BaHUs /Il PellleHUss WH)KeHepHBIX 3aflad MPOeKTHPOBaHMS, TPOU3BOACTBA U WCIIBITAHUS OPYKUS U

CUCTeM BOOPY>XeHUSA

DOpMHUPOBAHUIO KOMIIETEHIIWH CIIY>KUT JOCTIDKEHHE CJIeJYIOLINX pe3y/bTaToB 00pa30BaHus:
OIIK-10

3HAHUA:
COBpeMeHHbIe KOMITbIOTepHbIe HH(OPMALIIOHHbIE TEXHOIOTMH 00pabOTKY JIaHHBIX B HAYUHBIX UCCIIe/J0BaHHUIX;

COBpeMeHHBIX MeTOZI0B NPUKJIaZIHOM CTaTUCTHKY: O6a30Bble NpoLieypbl 00paboTKU [JaHHBIX, METOZbI MaTeMaTH4yeCKOro
TJIaHUPOBAHUs SKCTIePUMeHTa, MeTO/ibl aHa/IM3a BpeMeHHBIX PsIZIOB U KOHTPOJIsI KadeCTBa, MHOTOMepHbIe MeTO/bI CTaTUCTHUeCKOTO

dHaJIu3a,

ymeHus:
TIPOBOAWTH HAaYyUHbIE UCCIeOBaHUA I/ICC]IE,HOBaHI/Iﬁ CJIO’KHBIX TeXHHUYeCKHNX U TeXHOJIOTHYeCKHUX CHUCTeM,

HWCII0/1b30BaTh COBpeMeHHbIe MeTO/bI HpI/IKJIaAHOI‘/II CTaTUCTHUKU B TEXHUYECKUX TPUIOXKEHUSAX;

HABbIKU:
HWCI10/1b30BaHUAA KOMITBFOTEPHBIX I/IHd)OpMaL[I/IOHHLIX TEXHOIOTHH OGpaGOTKI/I AaHHBIX B HAYUHBIX UCC/1€0BaHUAX.
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2. MECTO JCIIMIVIMHBI B CTPYKTYPE OOII BO

Mucimmina INTAHUPOBAHUE 1 OBPABOTKA PE3Y/IBTATOB OKCITEPUMEHTA siBrsieTcst AUCHUATUTAHON
o0si3arenbHOM yacTH 6/10Ka 1 porpaMmbl MOATOTOBKY 110 Harpasienuto 17.05.01 Boenpunach! u e3pbleament.

CopepkaHve [AWCLMIVIMHBL SBJSIETCS JorhyeckuMm mnpogo/pkeHueM paucuuruividH: BBICIHASIT MATEMATUKA, TEOPHUSA
IVIACTUYHOCTU, AETA/IU MAIINVH, ®V3UKA, BBIUNC/IUTE/IBHASI MATEMATHKA.

Co/iepkaHue JUCLUIIMHBI ABSETCA OCHOBOU s ocsoenms aucturve: TEXHOJIOTHS XOJIOTHOM OB"BEMHOIZI
IITAMIIOBKH, 3KCIIEPUMEHTAJIBHBIE METO/[bl B OBPABOTKE JAB/IEHUEM, METO/[bl WCIIBITAHUU
CPE/JICTB IIOPAXKEHUWSI.

HpeﬂBapI/ITeﬂbeIe KOMIIeTeHL1H, C(t)OpMI/IPOBaHHI)Ie y 06yqa}01uerocsl [0 Haydasia u3yueHus qUCLUTIIUHBI:

e OIIK-2 — Crioco6eH caMOCTOATeTbHO NpUMEHATb HpI/IO6peT€HHbIe MareMaThnieckue, eCTeCTBeHHOHdYYHbIe, COLIMAa/IbHO-
SKOHOMHYeCKHe U HPOCI)ECCI/IOHEI]IBHLIE 3HaHUA [J1d pellleHrs NH)XXeHePHBIX 3a/ia4



3. CTPYKTYPA U COJEPXXAHUWE JUCIHUITV/INHBI

O6111ast TPYAOEMKOCTb AUCLIMIIIMHBI COCTaB/seT 3 3.e., 108 u.

3.1. Copepikanue (JUAAKTHKA) JUCIUTIHHBI

AyAuTOpHBIE 3aHATHS S
B KOHTaKTHOH (hopme g &
] g s
<8 35
& o g £8
© 5 = g 2 B
N =] HaumeHoBaHHe Pa3/ie/ioB H AHJAKTHUECKHX e/{HHH] (<] - EE S s
& g pasp A AMHHIL “ < gz g3 &3
) 8 A ) EE g 2
o Q g R
M 8 3's S
5%
=}
Paszpen 1. I M uX 1.1 .Iput e 1.2. Okpyrnenue
4 7 MPUG/IKEeHHBIX 3HAaYeHH I, MpaBu/Io JomonHenus 1.3. 3Hak omKMboK Npub/IKeHHbIX 3Hauennii 1.4. Knaccnbukarpys 12 4 4 8 5
npub/MDKeHHbIX unces 1.5. BepHble [EpbI B IPHO/IKEHHBIX 3HAYeHHsIX urcen 1.6. 3armich MpUO/IKeHHbIX 3HAUeHHH uncert.
Paszpen 2. Oc (MeTHUeCKHe AeICTBHSA C uuce. 2.1. Manble BeIMUMHBI
4 7 Pa3IUYHbIX NopsAKoB 2.2 CroxkeHue nput uncen 2.3. Ym Tipu( 1x uncen 2.4. TIpakTnueckue 10 2 2 8 10
peKoMeH/IaLHH.
Paspen 3. ITorpemnocTu npuo. il yHKuumii u 061as Teopust ommbok (morpemHocreii). 3.1. OcHOBHbIE
4 7 3aj1aun Teopuu omMG0K 3.2. OmmbKU(YHKLMKA OZHOM ¥ ABYX He3aBHCHMBIX [epeMeHHBbIX 3.3. OmmbKu (yHKIMH HECKONIBKUX 12 4 4 g 20
He3aBHCHMBIX IlepeMeHHbIX 3.4 Bropast 3aj1a4a Teopun oumbok 3.5.0mnpe/ienieHne HanGoee BLITOAHBIX YCIOBUI H3MepeHH st
(TpeThs 3ajiaua).
Paspien 4. BepoATHOCTHas OIleHKA C/TyualHbIX MOrPeIHOCTel u3MepeHuii. 4.1. O611e 3aKOHOMEPHOCTH C/TyYaifHbIX OLIMGOK
4.2. OcHoBHast hopMy/ia TEOPUH C/ly4aifHbIX OLIMGOK (3aKOH HOPMaIbHOTO pacrpeseseHus) 4.3. IHTerpas BeposSITHOCTeH | ero
4 7 Bbluncienne 4.4. TTocTynar cpezjHero apudmeTHueckoro 4.5. Mepa TOUHOCTH /ISt TOUHBIX 3HAUeHUH OLIMGOK U /1St OTK/IOHeHUH 24 8 8 16 20
OT cpejHero apupmeTHyeckoro 4.6. IlorpemHOCTH H3MepeHuit — cpeHss apudMeTHUeCKasl, BePOSITHast U CpefiHsis 4.7.
TeomeTpHYeCKHii 3HaUEHHUST.
4 7 Paspen 5. Ipaduueckuii aHa/n3 pe3y/IbTaToB 3KcrepuMeHTa. 5.1. [padudeckoe 1306pakeHre pe3y/bTaToB SKCIIepUMeHTa 5.2. 8 2 2 6 5
PyHKIMOHa/IbHbIE 1IKa/Ibl ¥ KX PUMeHeHHe.
Paspen 6. IIpe/cTaB/ieHHe pe3y/IbTaTOB 3KCIIEPUMEHTA C MOMOIIbI0 MaTeMaTHYeCKHX Mopesteid. 6.1. JInHelHbIi
4 7 perpeccHOHHBII aHam3 (rpauueckyii MeToz onpezeneH st KO3QGHUIMEHTOB PerpeccHy, MeTOZ, CPEJHUX, MeTO|, HauMEHBIIIHX o4 10 10 14 20
KBa/IpaToB, NpUMepkI). 6.2. AZIeKBaTHOCTb JIMHEITHOH Moje/H. JloBepuTebHble rpaHULibl. 6.3. OCHOBbI KOPPE/ALHOHHOIO
aHanu3a. 6.4. OCHOBBI MCIIEPCHOHHOTO aHa/IM3a.
Paspen 7. CTaTUCTHYECKHE METO/bI II. p IKC Ta. 7.1. TIaCCHBHBIH W aKTHBHbII SKCIIEPUMEHTBI. 7.2.
4 7 (OCHOBHBIE T10JIOXKEHHS U onipefjeieHust. 7.3. dakTopbl 1 TpeGoBaHus, NpeAbsiB/seMble K HUM. 7.4. Beibop Mogemu. 7.5. TTonHbri 18 4 4 14 20
(haKTOPHBII IKCIIEPUMEHT.
Bcero 3a 7 cemecTp 108 34 34 74 100
Bcero no gucuMIMHe 108 34 34 74 100
3.2. AyIUTOpPHBII NPAKTUKYM
N Homep u O6bewm,
o
/i HaHuMeHOBaHHe Tema NMPAaKTHYeCKOI'0 3aHATUA aya.
pa3sjesia fMCIUIINHbI yacos
Pas,qen 1. HpI/I6}'II/I)KeHHI)Ie 3Ha4YeHusd Be/IMUHH. Oprl"fleHI/Ie l'lpI/I6flI/I)KeHHI:IX 3Haqe1-n/11‘/'1, rpaBu/io
1 HpI/IGHI/I)KeHHLIe M OITO/THEHHS. 3HaK oInuO0K HPI/IGHI/I)KGHHBIX 3HaUEHWM. KJIEICCI/I(I)I/IKEH_II/IH HPI/IGHI/I)KQHHI:IX 4
3HauyeHHus Be/IMYMH U UX [YHCeJl. BeprIe LII/IClJpI)I B HPI/I6]'[I/I)KEHHI>IX 3HAUEHMSIX YKCeJl. 3aIicCh HPI/I6]'[I/I)KEHHI>IX 3HAUeHHH
OIINOKH. qucer.
Pazpen 2. OcHOBHbIE
apPICl)METI/IIlECKI/Ie
2 eHCTRHS C Marible BeJITMUMHBI Pa3/IMUHBIX ITOPAAKOB. CnoxeHue HPI/I6J'II/I)K9HHLIX yrce/l. YMHOXXeHUe by
A HpI/I6J'[I/I)KeHHI)IX quces. HpaKTI/I‘-IeCKI/Ie PeKOMeHJallru.
TIPUOIKEHHBIMU
3Ha4YeHUsIMH UYHCeJl.
Pasgen 3. TlorpewHoctu
l'lpI/I6flI/I)KeHHI:IX OCHOBHbIE 3a/la4yd TeoOpuur o160k, OurbKu Cl)yHKL{I/II/I OAHOﬁ " [IByX He3aBUCHUMBIX
3 3HAUEHUH d)yHKL[I/Iﬁ n rnepeMeHHbIX. Ommmbku (byHK]_[I/II/I HECKOJIbKUX He3aBUCHUMBIX IT€epeMEeHHBIX. BTOpaH 3a/iadya 4
06111&9{ Teopusa o160k Teopuun omMboK. OnpeaeneHHe Hauboee BBII'OHBIX yC]IOBI/II‘/’I H3MepeHus (TPETI)H 33,&&1‘-13).
(morperHocTel).
4 O6paboTka BEIOOPKH IKCIIEPUMEHTA/IbHBIX JAHHBIX 2
,Z[OBEPI/ITEJ]LHLII‘;I WHTEpBaJ/I U 1I0BepUTe/IbHAsA BePOATHOCTb U UX OIpeje/ieHue. Cpe,ZLHI/Ie
5 Pa3/:Len 4 KBaJpaTUYHbIE OIIMOKK (I)yHKL[I/II/I W3MEPEHHbBIX BE/IMYKH. HPI/IHL[I/IHI:I OLIeHKH! ITPUTroAHOCTHU 2
’ e3ysibTaToB. O1jeHKa OIHOPOAHOCTH Auciiepcuu. CpaBHeHMe pe3y/bTaToB JIBYX
BepOHTHOCTHaSI OLIeHKa pesy. . AHOPOA A p P Pesy. ABY.
o SKCIIepHUMEHTOB.
C/Iy4YanHbIX 6 = 6 =
HOFPEHJHOCTEﬁ O ]J.{é/le 3aKOHOMEPHOCTHU C/IyHaWHBIX OLIMOOK. OcHoBHast cbopmyna TeOEHH C/Iy4arHbIX
I/BMEDEHI/Iﬁ. OIIHMOOK (3aKOH HOPMaJ/IbHOT'O pacnpe,qenem/m). I/IHTeraﬂ BE€POATHOCTEU U ertz BbIUHMCJ/IEHHE.
6 HOCTyfIaT cpeaHero apI/ICl)METI/ILIECKOFO. Mepa TOUHOCTH /I TOUYHBIX 3HAY€HUUN ommnboK u AJis 4
OTKJIOHEHUH OT cpeaHero apI/I(l)MeTI/II«IECKOFO. HOFpeH_IHOCTI/I I/IBMepeHHﬁ — CpeaHss
apI/I(I)METI/II—IECKaH, BepoATHasd U CpeJHsAA.
Pasgen 5. I'paduueckuii
l'paquecxoe I/I306pa)KeHI/IE pe3y/ibTaTOB 3KCIIePpUMEHTa (DyHKL[I/IOHaJIbeIe IIKaJ/Jbl U UX
7  |aHanu3 pesy/bTaToB 2
NpUMeHeHue.
JKCIIeprUMeHTa.
g Paspen 6. JIVHelHbIN perpecCOHHBIN aHanu3 (rpaduyeckuii MeTof onpezeneHus KO3QdUIIeHTOB 4
Ilpepcrapnenne perpeccuu, MeToz, CPeIHUX, METO/|, HAUMEHBIIUX KBAJPATOB, IIPUMEpHI).
pe3y/ibTaToB
9 |skcriepumenTa ¢ A[1eKBaTHOCTb JIMHEHHOM Mogieny. JJoBepuTe/ibHble FPaHULbI. 2
10 |MTOMOLIBIO OCHOBbI KOpPe/IALIOHHOTO aHa/IH3a. 2
MaTeMaTH4yeCKHUX
11 |mogeneit. OCHOBBI JUCTIEPCUOHHOTO aHa/Iu3a 2
12 PHBAEII 7. ITaccUBHEBIN 1 aKTUBHBIH SKCIIepUMEHTBI OCHOBHBIE OJIOYKeHUS 1 oripeeieHus. q)aKTOpI)I u 2
Craructiyeckue TpeboBaHusi, TIpeAbsIB/IsieMble K HUM. Bribop Mozgenu.
METO/bI MJIaHWPOBaHUSA
13 |skcriepumenta. ITonHbI GaKTOPHBIH SKCIIEPUMEHT. 2
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Bcero 3a 7 cemecTp

3.3. CamocrosTensHas pabora crygenra (CPC)

Ne Homep 1 HanMeHOBaHue pa3jesna O6pem,
CopepixaHue yueGHOro 3a/jaHUs
n/n JUCIUTIIHHBI JacoB
1 Paspen 1. IIpubmikeHHBIe 3HaYeHNs BeIMUMH U |VI3yueHue TpeflyCMOTpeHHBIX paboueii mporpaMMoi uaKTHde CKIX 8
WX OIITMOKH. e/IMHUL] 110 peKOMeH/lyeMOli JuTeparype.
’ V3yueHue npeyCMOTPeHHbIX paboueii mporpaMmmoit JuIaKTiHIe CKUX 5
Paszzen 2. OcHOBHBIE apudMeTHUeCKre JelCTBHS |eJMHUL] [0 PeKOMeH/lyeMoii iuTeparype.
3 C npuOMDKeHHBIMY 3HAYeHUSMY HCeJL. BrinosHeHue foMatiiHero 3aganHus [13-1 (1 3agaua, onpefiesieHue 3
TOTPEIIHOCTeH BBIUMCIEHUH C TPUOIFKEHHBIMU YHCIaMHU).
4 |Pasaen 3. TlorpelHOCTH MPHEMKEHHBIX Boinonnenue AOMALLIHEro 33/1aHus é:[B-l (2 3apaua, onpeesieHue 3
sHauerHi yHKIWiA 11 06IAs TeopHs OIMGOK MOTPeIHOCTeH BEIUMC/IEHHH C TIPU ]II/IV)KEHHLIMI/I quucnaMH).
5 |(morpemmoctei). W3yueHue TIP€/ly CMOTPEHHBIX paboueii mporpamMmon JUAAKTHYe CKUX 5
e/JUHUL] [10 PEKOMeH/lyeMo}#i iuTeparype.
6 V3yueHre nipeslyCMOTpeHHBIX paboueii mporpaMMoi uaKTHIe CKIX 10
Paszien 4. BeposiTHOCTHas1 OLjeHKa CIy4aiHbIX e/IMHUL] 110 peKOMeH/lyeMOli JIuTeparype.
7 MOrpeliHOCTed U3MepeHHUH. BrinonHenye gomanidero 3aganus [13-2 (06paboTka BeIGOPKU 6
SKCIIePUMeHTa/IbHbIX JaHHBIX).
8 Paszen 5. I'padmueckuii aHanys pe3ysnsTaToB V3yueHue npesyCMOTpeHHbIX paboueii mporpaMMon JuaKTHYe CKIUX 6
JKCIIepUMeHTa. e/JMHUL] [10 PeKOMeH/lyeMo¥i iuTeparype.
9 |pasgen 6. Tpescrasnese pesynbraros W3syuenue TIPe/ly CMOTPEHHBIX paboueii IporpaMmMoi AujaKTHUe CKHX 7
: eIUHUL] 110 PEKOMEeH/IyeMO¥ JTuTeparype.
9KCIIePUMEHTa C TTOMOIIBI0 MaTeMaTHueCKIX v
10 Mozienei. BrinosiHeHe foMalliHero 3aganus [13-3 (KoppessiLiOHHbIN aHasu3). 4
11 BeoinonHeHnue gqomaiiiHero 3afanus 13-4 (qucrepcroHHbIN aHau3). 3
12 W3yuenue TIPe/ly CMOTPEHHBIX paboueii TporpaMMoit fujaKTHUe CKHUX 8
Pazgen 7. Cratuctryeckue MeTOAbI CAMHHA TT0 PEKOMETIAYCMOM TMTEPTYPe.
NTaHHPOBAHMS SKCTIEPHMEHTA. BrinonHexue AOMALLHETO 3a/1aHHsl [13-5 (moctpoenue
13 MaremMaTh4yeCcKod MOJe/Ii TI0 pe3y/ibTaTaM I10JIHOTO (haKTOPHOTO 6
[IByXYDOBHET'0 9KCIIePUMEHTA).
Bcero 3a 7 cemecTp 74
4. ®OPMBI KOHTPOJISA OCBOEHUA JUCIIUIT/INHBI
CEMECTP HEJE/IN CEMECTPA
1/2|3(4 5 6 7 |8 9 10 | 11| 12 |13 | 14 15 16 17
7 TexK | AP | O3 TexK, 13 ap 3 O3 | TexK | AP 13, 3au.

YcoBHbIe 0603HAYEHUS:

e NP — nuarHocTuueckas pabora;

o TekK — BoIpoCH! 1151 TEKYILero KOHTPOJIS;
o 13 — nomailiHee 3a/jaHue;

® 334. — 3ayeT.

e JuarHocThueckas pabora;
e BOIPOCHI /IJIsl TEKYIIIEr0 KOHTPOJISE;
e JlOMalllHee 3aJaHue.

e 3auyeT.

l'[pome)KyTquaﬂ daTTecTanuda rpoBOJUTCA B cbopMax:

TeKymuii KOHTPOJ/Ib YCIIEBAEMOCTH CTYAEHTOB ITPOBOAUTCS B AWCKPETHLIe BpeMeHHbIe HHTePBa/Ibl B C/IAYIOMNX (popMax:

30484



5. YAEBHO-METO/IMYECKOE 1 THO®OPMAIIMIOHHOE OBECITEUEHUE
JUCITATTVHBI

5.1. OcHOBHas IuTepaTypa Mo AUCLIUIUINHE:

1. A. U1. Bap6ortbko, B. A. KyauHos, I1. A. IToHkparos. . [InaHipoBaHKe, OpraHM3aLysi U poBe/ieHHe HayUHbIX UCCIe/J0BaHHUi B
MaumHoctpoenud. Crapsiii Ockon: THT, 2021, an. pec.

2. H. U1. Hectepos. . [TnanupoBanue u 06pabotka pe3ynsratoB 3kcriepumenta. CI16.BTTY "BOEHMEX" um. [I. ®@. YcTrHoBa, 2017,
65 3K3.

3. H. . Hectepos. . [1nanupoBaHue 1 06paboTka pe3yabsratoB skcrepumMenTta. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017,
3J1. pec.

4. C. B. Boukapég, H. H. Bacunbesa, A. JI. l'anunoBckuii. . [TnanupoBanue v 06paboTka pe3ynsratoB kcriepumenta. Crapbiii OCKOI:
THT, 2020, 311. pec.

5. C. B. Boukapés, T. B. BacunbeBa, A. JI. TanuHoBcku. . [TnaHupoBaHue u 06paboTtka pe3yasTaToB skcrepumenTa. Crapbiii OcKot:
THT, 2020, >5. pec.

5.2. JononHUTe/IbHAs TUTepaTypa Mo JUCLUILIVHE:
He TpebyeTcsl.

5.3. [lepyuoguueckyre u3gaHus:
He TpebyroTCs.

5.4, TlepeueHsb peCcypCoB MH(POPMAIMOHHO-TEIEKOMMYHHKALIMOHHOM ceTr "MHTepHeT", Heo6XOqUMBIX |l OCBOEHWUST JUCLIUTUIHHBI,
3/IEKTPOHHBIE OMO/TMOTEUHbIE CHCTEMBI:

1. http://www.tnt-ebook.ru/ (3bC Tonkue Haykoémkue Texnonoruu (THT));;

2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®yHgamenTanbHas 6ubnuoreka BT TY
«BOEHMEX» um. [].®. YcTUHOBa;

3. https://moodle.voenmeh.ru/course/view.php?id=4003 — BI'TY &quot;BOEHMEX&quot; um. [].®. Yctunosa / Moodle: Bxog Ha
CaiT;.

CoBpeMeHHBIe ITpodeccHoHaMbHBIe 06a3bl JaHHBIX:
1. https://rusneb.ru — HaijonaneHas sektpoHHast 6nbmioreka (HIB);
2. https://cyberleninka.ru/ - HayuHas anektpoHHas 6ubnroreka «KubepieHHHKa»;
http://www.rfbr.rw/rffi/ru/library - TlonHoTekcToBast amekTpoHHas 6ubmoreka Poccuiickoro GoHza GpyHAaMeHTanbHbIX
WCCIIeI0BaHUM.
WHbopMaLIOHHBIEe CITPAaBOYHbIE CUCTEMBI:
1. Texakcnept — VIHpOPMALMOHHBIH MOPTa/ TEXHUUECKOTO peryaupoBaHusi: Hopmbl, paBuia, craHaapTsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCToB co6CTBEHHOI1 reHepaiiu
BI'TY "BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KorncynsranTIImoc- mHGOpPMaIMoOHHBII OPTasI MPaBOBON MH(OPMALHH.
5.5. [IporpammMHoe obecrieueHue:
1. Mathcad Prime 3.1.

5.6. IHbopMalLioHHBIe TeXHOJIOTUH:

B3aumMogeiicTBue ¢ obyuaroriumucst nocpegcteom DMIOC Moodle BI'TY «BOEHMEX» um. [.®. YcruHosa.



6. MATEPAJIBHO-TEXHNYECKOE OBECIIEYEHUE AVCIIUIT/TMHBI

6.1. [IpaKkTHUecKHe 3aHATHA:
1. Mathcad Prime 3.1.

6.2. Ilpouee:

1. pabouee MecTO mpernozaBare/isi, OCHaILleHHOE KOMIILIOTEPOM C JOCTYNOM B IHTepHeT;
2. paboure MecTa CTy/|eHTOB, OCHall|eHHble KOMITbIOTEPaMH C JI0CTYTOM B VIHTepHeT, NpeiHa3HaueHHbIe /1715l pabOoThl B 3/IEKTPOHHON
obpa3oBaresibHO# cpefie.



IIpunoxenue 1
K paboueli mporpamMme JUCIMILTHHbBI
IIVJTAHUPOBAHUE U OBPABOTKA PE3YJ/IbTATOB SKCIIEPUMEHTA

AnHoTanus padoueii NporpaMMel

Muciynuia  TNTAHMPOBAHUE W OBPABOTKA PE3Y/IBTATOB JOKCIIEPUMEHTA sBaseTcs  JUCLIMIUIMHON
o0s3aTenibHOM YacTH 0O/ioka 1 mporpaMMbl TIOATOTOBKK TO HampasieHuto 17.05.01 Boenpunacbl u @3pbigamenu. JJUCLUATUTAHA
peanusyercss Ha ¢akynsrere E Opyxue u cuctemsl Boopykenuss BI'TY "BOEHMEX" wum. [.®. YcruHoBa kadenpoit E4
BbICOKO3HEPTETUUYECKUE YCTPOVICTBA ABTOMATUUYECKUX CUCTEM.

JucimnirHa HaljesieHa Ha ()OPMHUpPOBaHMe KoMNnemeHyul:
OTIK-10 CriocobeH NpUMeHSITh MEeTO/BI MaTeMaTHUeCKOro aHa/nu3a, MOZeIUPOBaHUs U CUCTEMHOIO MPOEKTUPOBAHMS, TEOPETHYECKOTO U
IKCIIePUMEHTAaNbHOTO UCCIe/[OBAHUS JiJIsl PeLlleHHs] MH)XeHePHBIX 33/lay TIPOeKTUPOBAHMSI, IPOU3BOJCTBA M UCTIBLITAHUS OPY)KUSI U CUCTEM
BOODPY’KeHMSI.

Copep>KaHrie JUCLUTIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C 00pabOTKOI pe3y/isTaToB KCIIepHMEHTAIbHBIX MCC/Ie[0BaHUN U C
IUIAHUPOBaHMEM SKCIIePUMEHTOB (NpUOIIDKeHHbIe 3HAaueHHsl BeJMUYMH M MX OLIMOKH; OCHOBHble aph(MeTHuecKue [edCTBUS C
MPUOIVKEHHBIMUA 3HAUEHUSIMU UHCEJT; TIOTPELIHOCTH TPUOIVKeHHbIX 3HaueHud (yHKUuM v obIiasi Teopusi OIIMO0K (MOTPeIIHOCTel);
BEPOSTHOCTHAsI OLleHKAa CJ/Iy4alHbIX IOrpelliHOCTeld M3MepeHWH; rpauyeckdil aHaau3 pe3y/lbTaToOB SKCIIEPUMEHTa; Ipe/CcTaBieHHe
pe3y/IbTaToB 3KCIeprMeHTa C TIOMOLLbI0 MaTeMaTHYeCKX Mogie/iell; CTaTUCTUYeCKre METO/b! IVIaHUPOBaHHs SKCIIEDUMEHTA).

TTporpammoii JUCLUIUIMHBI [TPeyCMOTPEHBI CJIEAYIOIIHE BHAbI KOHTPOJIS:

TeKyuuii KOHTPO/Ib YCIIeBAEMOCTH CTY/E€HTOB IPOBOJUTCS B [MCKPETHbIE BpEMeHHbIe MHTEePBa/Ibl B CJIEAYIOMIMX (GopMax:
e MarHOCTHYeCKast paboTa;
e BOIPOCHI /IJIsl TEKYIIIEr0 KOHTPOJIST;

e JIOMalllHee 3a/jaHHe.

IIpomMexxyTouHasi aTTecTanys IPOBOAUTCS B hopMax:
e 3ayeT.

OO6wiast TPYJ0eMKOCTb OCBOEHHMSI AWUCLMIVIMHBI cocTasiseT 3 3.e., 108 u. ITporpamMmol AWCLMIUIMHBEI NPefyCMOTPeHbI NpaKTHYecKue
3aHsTHsA (34 4.), camocTosiTeNbHast paboTa cryzeHTa (74 u).
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IIpunoxenue 2

K paloueli mporpamMme JUCIHMIIHHbBI
IIVNTAHUPOBAHME U OBPABOTKA PE3YJ/IbTATOB SKCIIEPUMEHTA

TEXHOJIOT' 11 ®OPMBI OBYUYEHUSA

PeKoMeH/Jall¥ 110 OCBOEHHUI0 AUCLMIUINHBI TS CTYA€HTa

TpyL0eMKOCTE OCBOEHHsI AWCLMIVIMHBI cocTaBiseT 108 4., U3 HuUX 34 4. ayAUTOPHBIX 3aHATUH, U 74 4., OTBeJ|leHHbIX Ha

CaMOCTOATE/IbHYIO paGOTy CTyJ€eHTa.

PekoMeH/jal[|u 110 Pacripe/ie/ieHuo yueOHOro BpeMeHH 0 BU/jaM CAMOCTOSATE/IbHOM paboThl U pa3zie/nam JUCLUIUIUHBI TIPUBEEHbI

B Tabnuie.

KOHTpo/Ib 0CBOEHHMS! JUCLIMIIMHBI TPOU3BOAUTCS B COOTBETCTBUM C [T0JI0)KeHHEM O TeKylleM, pyOe>KHOM KOHTpOJIe YCIeBaeMOCTH

Y IIPOME)KYTOYHOH aTTecTaliy 00yYaroIiyuxcs.

@opMbI KOHTPOJIsI ¥ KPUTEPHH OLieHHBaHMs IIPHBeieHbl B PUIOKeHHH 3 K Paboueii mporpamme.

HaunmeHoBaHue padoThI Pekomenjiyemas 1MTeparypa prm:l?éKOCTb’
Pa3pen 1. IIpuG/mxeHHbIe 3HAYEHUs BE/THYMH M UX OLIHOKH.
H. . Hecrepos. . [TnanupoBanue 1 06paboTKa pe3y/ibTaTtoB
. . skcriepumenTa: CI16.BTTY "BOEHMEX" um. [I. ®@. YcTHHORA,
V3yueHue npeflyCMOTPEHHBIX paboueit nporpamMmon 2017 (1)
ﬁﬁgg;;:;;;mx EAHMHULL 10 PEKOMEHyEMOH C. B. Boukapés, T. B. BacunbeBa, A. JI. ['anMHOBCKUIL. . 8
) [naHupoBaHue U 06paboTKa pe3y/bTaToB SKCIIEPUMEHTa:
Crapeiii Ockon: THT, 2020 (2)
Wroro no pasgeny 1 8
Paspes 2. OcHoBHBIe apudMeTHYeCKHe AefiCTBHS C NPUO/IMIKEHHBIMH 3HAYeHUSIMH YHCel.
V3yueHue npeyCMOTPEHHbBIX paboueii mporpaMmoit
ﬁﬁﬂsng;sgmx GAMIHHL TIO PEKOMERAYEMOH H. U. Hecrepos. . [TnanupoBanue 1 00paboTKa pe3y/iTaTton >
skcriepuMenTa: CII6.BT'TY "BOEHMEX" um. [l. @. YCTHHOBa,
BrimonHenue gomaiHero 3aganus [13-1 (1 3azaua, 2017 (2)
oripe/iesieHye NIOTPELIHOCTel BEIUMCIEHUH C 3
MIpUO/IFKeHHBIMU YHCTIaMI).
Wroro no pasgeny 2 8
Paspen 3. [TorpemHocTy NpHO/IMKeHHBIX 3HaUeHNH (PyHKI{UH U 00111asi Teopusi OIIMOOK (IIOrPeIHOCTeNH).
BeInosHeHne foMaisero 3azanus J13-1 (2 3azaua, H. 1. Hecrepos. . [TnanupoBanue 1 06paboTKa pe3ysibTaTtoB
ornpeiesieHye HOFpeIHHOCTeﬁ BBIUMCJ/IEHUH C JKCIleprUMeHTa: CHG.BFTY "BOEHMEX" um. ’Z[. D, YCTI/IHOBa, 3
TIpUO/IIKeHHBIMU YHCITaMI). 2017 (3)
. . A. V. Bapboteko, B. A. Kygutos, I1. A. TIoHKpaToB. .
V3yueHue npejlyCMOTPEHHBIX paboyeit HporpaMMou [1nanvpoBaHue, opraHy3anys ¥ poBeZieHre HayYHbIX
AUAAKTUIECKHX €/JUHHLY 110 PEKOMEH/yeMOU WccefoBaHui B ManHocrpoeHun: Crapsiii Ockon: THT, 2021 5
Teparype. 5)
Wroro no pasgeny 3 8
Paspen 4. BepoATHOCTHAsA OLjeHKA C/IyYaiHBIX MOTPENIHOCTeH H3MepeHHid.
13yueHne pesyCMOTPEHHBIX paGoUei IPOrpaMMoit H. Y. Hecrepog. . IlnaHupoBanue 1 06paboTka pe3ysibTaToB
[IMJaKTHUeCKIX eJVHHL] 10 PEKOMEH/yeMoit skcriepumenTa: CIT6.6I'TY "BOEHMEX" uwm. [I. ®. YcTHHOBa, 10
nUTeparype. 2017 (4)
C. B. boukapés, H. H. BacusnbeBa, A. JI. ['aTMHOBCKUH. .
Beirio/iHeHue fomaluHero 3afanust [13-2 (o6paGorka [naHupoBaHue U 06paboTKa pe3y/bTaToB SKCIIEPUMEHTa: 6
BbIOOPKH 3KCIEPUMEHTa/IbHBIX JaHHbIX). Crapsiii Ockon: THT, 2020 (4,7,11)
Wroro no pasgeny 4 16
Pa3pen 5. I'padmyeckuii aHa/Iu3 pe3y/IbTaToB IKCIIEPUMEHTa.
V3yueHue npeyCMOTPEHHBIX paboueii mporpaMmont H. Y. Hecrepog. . IInaHupoBanue u 06paboTKa pe3ysibTaToB
TUIaKTUYeCKUX eJUHUL] TT0 PeKOMeHAyeMOoH skcriepumenta: CI16.BTTY "BOEHMEX" um. [I. @. YcTrHOBS, 6
JuTeparype. 2017 (5)
Wroro no pasgeny 5 6
Pa3pen 6. IIpeacTaB/ieHue pe3y/IbTaToOB IKCIIePUMEHTA C MOMOIIbI0 MaTeMaTHYeCKUX Mo/ies1ei.
" 6oucii . H. Y. Hecrepog. . IInanupoBanue u 06paboTKa pe3y/ibTaToB
3YHEHHE NMPEAYCMOTPEHHBIX paboueH POTPAMMOH | 5y yepyventa: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa,
IUlaKTUYeCKUX eJUHUL] [10 PeKOMeH/yeMoM 2017 (7, 1.9.3 1 9.4) 7
Jureparype. C. B. Boukapé, T. B. BacunbeBa, A. JI. ['aTMHOBCKUIA. .
[TnaHupoBaHue 1 06paboTKa pe3ysIbTaToB SKCIIepUMeHTa:
Beinonuenue AAOMALLHEro 3a/1aHN A3-3 Crapbiit Ockon: THT, 2020 (5) 4
(Koppe/ALMOHHbIH aHa/MM3). A. 1. Bap6otbko, B. A. Kyaunos, I1. A. TIoHKpaToB. .
ITnaHupoBaHue, OpraHu3aLyis ¥ NpoBeieHNe HayIHbIX
Beino/Henye AoyaMHem sapanua [13-4 vcceoBaHui B ManHoctpoeHun: Crapsiit Ockon: THT, 2021 3
(AuCIIepCUOHHBIN aHANU3). @)
Wroro no pa3geny 6 14
Paspesn 7. CTaTucTHYeCKHe MeTO/bI IVIAHNPOBAHUA JKCIlepHMeHTa.
V3yueHue npeAyCcMOTpPeHHBIX paboueii mporpammoit C. B. boukapés, H. H. BacunbeBa, A. JI. 'aMHOBCKUIA. . 8
IMJAKTHYeCKUX eIMHUL] TI0 peKOMeHlyeMoit InaHupoBaHue 1 06paboTKa pe3y/bTaToB KCIIEPUMEHTa:
11 30484



JTeparype.

BrinonHeHue fjomatiHero 3aganus 13-5 (mocrpoexHue

Crapsiit Ockon: THT, 2020 (9)
H. 1. Hecrepos. . [InanupoBanue 1 06paboTKa pe3y/ibTaTtoB

skcrepumenTa: CII6.BT'TY "BOEHMEX" um. [l. @. YCTHHORa,

2017 (8, m.9.5)

MaTeMaTU4yeCKOM MoJe/y 10 pe3y/ibTaraM [0/IHOTO A. V. Bap6oteko, B. A. KyzauHos, I1. A. TIoHKpaToB. . 6
(haKTOPHOTO [BYXyPOBHETO 3KCIIePUMEHTA). ITnanupoBanue, opraHy3alys U poBeZieHre HayYHbIX
vcciefioBaHui B MatHocTpoeHud: Crapeiid Ockon: THT, 2021
@
Wroro no pasgeny 7 14
12 30484




IIpunoxenue 3
K paloueli mporpamMme JUCHMITHHbBI
IIVNTAHUPOBAHME U OBPABOTKA PE3YJ/IbTATOB SKCIIEPUMEHTA

®OH/] OHEHOYHBIX CPE/ICTB

qDOH,E[ OLIEHOYHBIX CPeAICTB, IT03BOJIAIOLINE OL€HUTE pe3Y/IbTaThbl O6yquI/I${ I10 ,anHOI;'I AUCHUITIMHE, BK/IFOUAIOT B cebst:

e JMarHoCTHYecKast pabora

e /lOMAlllHee 3a/]aHHE;

e BOIIPOCHI /IJIsi TEKYIIIEr0 KOHTPOJIST;
e 3auet.

Kputepuu oneHuBaHus

Juarsocruueckasi pabora
[IuarHoctuueckas pabora npoBogurcs B popme tecta B OVIOC Moodle:

e TIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCTaLys;
¢ TIpY NIpaBWJIBHOM OTBeTe Ha 60% BOIPOCOB U HoJiee - aTTecTalysl.

JlomalHee 3aiaHne

ITepeueHb JOMAIIHUX 3aaHUM:
[Homarunee 3aganve No 1. OnpeziesieHre MOrpeHOCTeld BEIYMCIEHUH € MPUOIMKeHHBIMU YHCIaMH 1
MOrpeLIHOCTel BEIYUCIeHUH QYHKLMK C TPUO/IMDKEeHHBIMY 3HaY€HUSIMH apryMeHTOB.
1. BBIUMCNTE pe3y/bTaT U ONpeeuTh abCOMIOTHYIO ¥ OTHOCHTE/IbHBIE OIIMOKH CyMMBI (Da3HOCTH) X YMHOXXEHUS (Zie/IeHHs])
NPUOJIVKEHHBIX UUCET.
2. BoIUMC/IUTE pe3ynbTaT v ONpeZeniTh aOCOMIOTHYIO U OTHOCHUTe/TbHBIE OIMIMOKH (DYHKIIUM.
[Homarunee 3aganve No 2. OnpeziesieHre XapakTePUCTHK BbIOOPKH JIaHHBIX.
1. PaccumTarh CTaTUCTUYECKHE XapaKTePUCTHKU UCC/IeAlyeMOil BBIOOPKH.
2. TTpoaHa/M31poBaTh BBIOJHEHHYO paboTy, cZienarb BHIBOABI O O1M30CTH MOMYYEeHHOTO pacipe/iesieHusl K HOPMabHOMY U OTPeZeTUTh
JOCTaTOYHOCTD YKMCJIA OMBITOB [J1s1 00ecrieueHust 3a/JaHHOM MOTPeIHOCTH.
3. [IpenocTaBUTh OTUeT,
[Jomaninee 3aganue No 3. KoppensiuoHHbINM aHamus.
1. Ucrionb3ys SKCIIepUMeHTa/IbHble JaHHbIe OJHOTO U3 BapHaHTOB, Mpe/ICTaB/IeHHbIX B 33/laHNH (TI0 COIVIACOBAHUIO C MperofiaBaTeseM),
paccunTaTh K03(pUIMeHTI KOPPesISILIMK MeXXAY KaXX0i 1apoii rlapaMeTpoB.
2. YCTaHOBUTB CTaTUCTHYECKH 3HaUMMble JIMHeHbIe CBSI3HU.
3. ITocTpouTsk rpad KOppessLoHHbIX cBsi3eld. ITo rpady BbIOpaTh MapamMeTp ONTHUMH3ALMH U 3aBUCHMBbIe TTapaMeTphL.
4. PaccynTarh K03 QUIMEHTH! TMHeHHON CBSI3H MeXX/y 3aBHCHMBIM ITapaMeTpPOM U ITapaMeTPOM OITHMU3AL{H.
5. IIpoaHanu3upOBaTh BHITIOJIHEHHYHO PaboTy U CJieaTh BBIBOJBI, B KOTOPBIX YKa3aTh CTaTUCTHYeCKH 3HaYMMBble (B BU/E
COOTBETCTBYIOLLETO YpaBHEHNsT) U He3HAUMMbIe CBSI3U MeX[y MapaMeTpaMy.
6. [IpegocraBuTh OTUeT.
[Jomaninee 3aganue No 4. [lcriepCHOHHBIN aHaIM3.
1. Vicionb3ys sKCIlepuMeHTa/IbHbIe IaHHbIe, [Ipe/CTaB/leHHble B 3alaHU1, paCCUUTaTh XapaKTepUCTUKU AMUCIIePCUOHHOIO aHau3a.
2. ITpoaHaM31poBaTh BHIOIHEHHYIO paboTy U C/le1aTh BBIBO/bI O 3HAUUMOCTH BJIMSIHUS UCC/IelyeMoro (hakTopa X Ha (yHKLIHIO OTK/IMKa
y.
3. IlpepocTaBuTh OTYeT.
[Jomaninee 3aganue No 5. [TocTpoeHue MaTeMaTHueCKOil MOZie/y 110 pe3y/bTaTaM MOMHOro (haKTOPHOI'O JBYyXypPOBHErO SKCIiepUMeHTa
1. crionb3ys 3KCIIepUMeHTa/IbHbIe JaHHBIEe OHOTO 3 BapHaHTOB, MPe/ICTaB/IeHHBIX B 3aZlaHNH, C(POPMUPOBATH MAaTPHULY ITOTHOTO
(haKTOPHOTO /IBYXyPOBHET0 3KCIIePUMeHTa.
2. Onpefie/ITh OCHOBHBIE YPOBHU 1 MHTEPBa/Ibl BapbUPOBaHUs (JaKTOPOB.
3. IIpousBecT HOpMUPOBaHHe PAKTOPHOIO MPOCTPAHCTBA U MPeJCTaBUTh MaTPHUL]y MOTHOTO (aKTOPHOTO [BYXYPOBHETr0 SKCIiepUMeHTa B
HOPMUPOBaHHOM BH/E.
4. TTocTpouTh ypaBHeHHe MaTeMaTH4YeCKol MoZeny U chopMHUPOBaTh Ha OCHOBe HOPMUPOBAaHHOM MaTPHL{bl FKCIIepHIMEHTa
HOPMHUPOBAHHYI0 MaTpULly IJIaHUPOBAHUSL.
5. Paccunrars K03¢)HULMeHTH ypaBHEHUSI MaTeMaTHueCKOW MOJIeJTH.
6. BeIYMC/IUTD AUCIIePCUI0 BOCTIPOM3BOAUMOCTH Pe3y/IbTaToOB KCIIepUMeHTa.
7. IIpoBepUTh CTaTUCTUUECKYIO 3HAUMMOCTb KO3 (ULIeHTOB Moe/H. VICK/IIouMB He3HauuMble KO3(QULMEHTbI, YIPOCTUTh YpaBHeHHe
MaTemMaThueCKOW MOJIeTH.
8. OnpefienUTh JUCIEPCUIO a/ieKBaTHOCTH MOZe/I U paccuuTaTh 3HaueHue Kpurepus dumiepa. [IpoBepUTh a[jeKBaTHOCTb paCyeTHOMN
MOZe/H.
9. IpoaHa/M31pOBaTh BHIOJHEHHYIO paboTy U C/ie/1aTh BBIBO/bI O 3HAYMMOCTH KO3(h(HULIMEHTOB perpecCcu U aJileKBaTHOCTH PacueTHON
MOZIe/I1 3KCIIepUMeHTa/IbHBIM JaHHBIM.
10. TIpemocTaBUTH OTUET.
OTueT 1o JOMaITHEMY 3a/IaHUI0 TO/KeH ObITh odopmiieH B cootBeTcTBUM ¢ TOCT 7.32. [JoMalliHee 3a[jaHHe CUUTAETCS IPUHATHIM, eCJTH
BepHO TIPOBe/ieHbl BCe pacyeThl U CJie/laHbl COOTBETCTBYIOLIE BbIBOABL.

Bomnpock! /151 TEKYILero KOHTPOJIs

1. CkombKo 3Havamux quep B uucse?
. I'ie npaBU/IbHO 3arMcaHO NPUO/MKEHHOE YHC/IO C U3BECTHBIM JI0IyCKaeMbIM OTK/IOHEHHEM?
. UTo Ha3bIBaOT abCOMIOTHOM OIIMOKOI NPUO/IKEHHOTO 3HaUeHHs! HEKOTOPOI BeJTMUMHBI?
. UTo Ha3bIBaIOT OTHOCHUTEBEHOM OIIMOKOHM NMPUOIMKeHHOT0 3HaUeHHsl HEKOTOPOH BeJTNUHHBI?
. MO)XXHO /11 BEIYHCTUTB aBCOIOTHBIE Y OTHOCUTE/IbHBIE OLIMOKK pe3y/ibTaTa U3MepeHHit?
. Cucremarnyeckue OmMOKY H3MepeHHi?
. Cnyuaiinble olIMOKY U3MepeHUH?
. I'py6ble omnMbKU n3MepeHuii?
. YKa)kute CBOICTBA CTyyaliHbIX OLUIMOOK IPY PABHOTOYHBIX MHOTOKPATHBIX M3MEePEeHHSIX OfIHOM BeJIMUMHEL.
10. A6comoTHas ommbKa CyMMBI ByX IIPHOIMIKEeHHBIX UHCesT paBHa:
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11.
12.
13.
14.
15.
16.

17

21

AbconmorHas omMbKa pa3HOCTH ABYX NMPUO/MKEHHBIX YKCeN paBHa:
OTHOCHUTe/bHAsS OLIMOKA TPOU3BE/IEHHs [IBYX MPUO/IM)KEHHBIX UMCEN PABHA:
OtHocuTe/bHAs OLIMOKA YaCTHOTO ABYX MPUOIMKEHHBIX YHCeT PaBHA:

ITo kakoii popmysie orpefiensiFoT abCOMOTHYO OMMOKY QYHKLMH ?

ITo kakoii opmysie OMpeesisiFoT OTHOCUTE/IbHYIO OLINOKY QyHKIMH ?

ITo kakoii opMmysie orpeenstoT Npee/bHYI0 OTHOCUTENbHYI0 OLIMOKY (QyHKINM ?

. TTo Kakoii opmysie orpeensiFoT NMpee/ibHYI0 abCOMOTHYO OLINOKY QYHKLMH ?
18.
19.
20.

ITo Kakoii opmyrte OTIpeiesIsIOT NpeJjeIbHYI0 OTHOCHUTE/IbHYIO OIIMOKY (DYHKIMH HeCKONTBbKUX MepeMeHHbIX ?
ITo kakoii popmyJie orpe/ieNsFoT Npee/bHYH0 abCOMOTHYO OLIMOKY QYHKLMH HECKOIBKHUX MepeMeHHbIX ?
Cpeznnee aprdMeTHUECKOe Pe3y/bTaToB U3MepeHHi orpeesisitoT 1o hopmyrie:

. CMellleHHY0 JUCTepCHI0 pe3y/IbTaToB U3MepeHHi orpefieisitoT 1o hopMyrie:
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

HecMmellleHHY10 AMCIIEPCHIO pe3y/IbTaToOB M3MepeHUH orpezienisitoT 1o dhopMmyiie:

Cpe/iHeKBa/JpaTHUHOE OTK/IOHEHVe Pe3y/IbTaToB U3MePeHHH onpe/iesisitoT 1o hopMyIie:

KosdduimeHT acuMMeTpyn XapaKTepu3yerT:

KosddurmeHT 3Kcijecca XxapakTepusyeT:

[loBepuTenbHasi BepOSTHOCTb XapaKTepU3yeT:

[15151 onpeiesieHust J0BepUTEILHOIO HHTepBasa UCIOMb3yoT K03 hULIMeHT:

IloBepuTensHasi BEPOSITHOCTD — 3TO ...

OT Yero 3aBUCUT KPUTHUECKOe 3HaueHre ko3 duiinenta CTerofeHTa?

OT Yero 3aBUCUT KPUTHUECKOe 3HaueHre K03 ULIeHTa IT a PH O KOPpeJIsyn?

KosddurmieHT KOppessiLiii MOXKeT U3MeHSIThCSl B UHTepBase ...

Ecmu ko3¢ uiieHT KoppessiLiii paBeH Hy/Ito, TO (BBeAWTe NpaBU/IbHbIE OTBEThI)

Ecnu ko3¢ duieHT Koppesnsituu paBeH — 1 v + 1, To (BBeAuTe NPaBUIbHBIE OTBETHI)

UTo 03HAYaeT 3HAK «MHUHYC» y 3HaUeHHs K03((HILFIeHTa KOPPeJsLn?

YT0 03HAYAET 3HAK «IUTFOC» Y 3HaUeHUst KOIP(HULIeHTa KOppesisiin?

ITo KakOMy KpPUTEPHIO OLIEHWBAIOT 3HAYMMOCTH (haKTopa IpH MPOBeJjeHHH 0JHO(QAKTOPHOTO JUCIIEPCOHHOTO aHa/Iu3a?
Kputnueckoe 3HaueHue kputepus duiepa 3aBUCHT OT ...

JlucriepclOHHbBIN aHa/IU3 1103BOJISET ...

PerpeccHoOHHBINM aHa/N3 CBOJUTCS K ...

Ipu CTaTUCTUUECKOU OLIeHKe CTeTleHH aZleKBaTHOCTH MOJIe/H SKCTIePUMeHTaIbHBIM pPe3y/IbTaTaM UCIIOb3YIOT MeTObL:
Kako#i MeToz mojiyueHust MaTeMaTiueCckod MOJIe/T U OLIeHKH CTETIeHH ee a[ieKBaTHOCTH Hanboiee TOUHbIN?

OCHOBHOe T0/I0)KeHHe MeTo/la HAMMeHbBILNX KBaJpaToB:

OCHOBHOe T0/I0)KeHHe MeTozia CPeJHUX:

A7leKBaTHOCTb JIMHEHHOMN MO/Ie/ OL|eHHBAIOT C TIOMOIL[bIO KPUTEPHS ...

Ectu sKcriepuMeHTasibHOe 3HaueHHe KpuTepust ®uiliepa MeHblie TabauyHoro (), TO ...

MexaHUueCKHe CBOWCTBA META/THUECKOH JeTa/Iu, oMy4eHHOM 06paboTKol JaBeHreM, 3aBUCAT OT MEXaHUYeCKUX CBOMCTB UCXOJHOM

3arOTOBKH, BeJIMUMHBI JeopMaLiiY Ha Moc/ie/jHell BBITSDKKE U pexxrma
TepMoobpaboTku. Onpese/MTh 3aBUCUMOCTb MEX/ly MeXaHHUeCKMMH CBOMCTBaMH JieTa/li M Ha3BaHHbIMU (akTopamu. Kakoro Turna
IKCIIePUMEHT He0OX0[MMO TIPOBECTH?

47.

HH,E[e)KHOCTI) n3e/iis 3dBUCHUT OT pAZld TEXHOJIOTHYeCKHUX (IJHKTOPOB. HEO6XO,£[I/IMO TaK HOL[O6PHTI) 3Ha4yeHud 3THUX QJHKTOPOB, YTOOBI

HaZIe>)KHOCTh ITOBbICH/1ACh. Kakoro Tturma SKCIIepUMEHT HE‘O6XOAI/IMO HPOBECTI/I?

48.
49.
50.
51.
52.
53.
54.
55.

ITpy HOPMUPOBaHKH (aKTOPOB BepXHEMY YPOBHIO BapbUPOBaHHsI TIPUCBAUBAETCS 3HAYEHHe ..

ITpy HOPMUPOBAaHWH (AaKTOPOB HIDKHEMY YPOBHIO BaPbUPOBAHMS IIPHCBAUBAETCS 3HAUEHME ..

HyneBoii ypoBeHs ¢akropa — 370 ...

CKOJIBKO He3aBHCHMBIX OMBITOB HeOOXOMMO ITPOBECTH B TIOJTHOM (DaKTOPHOM 3KCIIepUMeHTe /ISl ABYX (haKTOpOB?

CKOJIBKO He3aBHCHMBIX OTILITOB HeOOXOMMO ITPOBECTH B TIOJTHOM (PaKTOPHOM 3KCIIepUMeHTe /IS TpexX (hakTopoB?

Kakast MaTpHLja sIBSIeTCsl /IaHOM TI0JTHOTO ABYX()aKTOPHOTO 3KCIieprMeHTa?

Kaxoii 3KcriepuMeHT Ha3bIBAOT MO/HBIM (haKTOPHBIM?

ITonHbli (akTOpHBII 3KCrIepUMeHT 00/1a/jaeT HEKOTOPLIMY CBOMCTBaMH. Kakoe CBOWCTBO M3 HIDKeINepeurc/IeHHbIX Ha3bIBAeTCs

CUMMETPUYHOCTBIO OTHOCHUTEJ/IbHO LIeHTPa 3KCHepI/IMeHTa?

56.

IMTomHbIi Cl)aKTOpHI:Iﬁ SKCIIEpUMEHT O6Ha/:[aET HEKOTOPBIMU cBoiicTBamu. Kakoe CBOMCTBO U3 HIKerepeuyrc/IeHHbIX HAa3bIBaeTCA

poTabebHOCTBIO?

57.

TMonHblii GaKTOPHBIN IKCIIEpUMEHT 06/1a/jaeT HEKOTOPhIMHU CBOMCTBaMK. Kakoe CBOVICTBO M3 HIDKEIEPEUNC/IeHHBIX Ha3bIBaeTC st

OPTOTr'OHA/IBHOCTBIO MaTPULIbI H]laHI/IpOBaHl/lﬂ?

58.

ITonHbIi Cl)aKTOpHLIﬁ JKCIIepUMEHT O6HaAaeT HEKOTOPBIMU cBoiicTBamu. Kakoe CBOMCTBO U3 HIDKerepeurnc/ieHHbIX Ha3bIBA€TCs

yC/1I0BeM HOPMUPOBKU?

59.
60.
61.
62.

Kakoe ypaBHeHHe perpecCHy N0/yyaroT B pe3y/ibTaTe M0JHOrO ABYX(aKTOPHOTO SKCIIePUMEHTa?
Kakoe ypaBHeHMe perpecCHy NO/Ty4yaroT B pe3yJibTaTe MOJHOr0 TpeX(akTopHOro sKcriepuMeHTa?
Kakue 13 npuBe/ieHHBIX C1araeMblX YpaBHEHHUsI PerpecCuy HasbIBatoT JTMHEHHbIMU ¢ dexramu?
Kakoii 13 npuBe/ieHHBIX C/1araeMblX YpaBHEHHUs Perpeccuy HasbIBaroT 3((heKToM B3auMOAEHCTBYSA?

Borpocs! /151 TeKy1ero KOHTPOJIS yCIieBaeMOCTH B (hopMe ArarHOCTHUeCKOi paboTsl pa3pabaTeiBaioTcst (0OHOBIISIIOTCST) e/KeTOfHO B
COOTBETCTBHMH C MaTepuaiaMu, U3yueHHBIMU 00YYarOI{UMHCSL.

3auer
OueHka "3auTeH0" - 00yJaroLMICs TIPOLLIe/T aTTeCTALIO 110 TPeM JUarHOCTHUeCKUM paboTaM U BBITIOJHUI [SITh JOMAIIHUX

3a/JaHUM.

BhICTaB/ieHHe OLIEHKH BO3MOYKHA My TEM OLIEHKH TEKYILEH yCrieBaeMOCTU 00yUatolerocsi B COOTBETCTBHH C PEIIaMEHTOM
6a/UTbHOPEUTHHTOBOI CUCTEMBI U TEXHOIOTHUECKOW KapTOH AWCIMIUTMHEI, pasMelriénHoi B CIO Moodle.

PerniameHT 6a/iibHO-PEITUHIOBOM CUCTEMBI /IS COCTAB/IEHHUSI TEXHOIOTMYeCKOM KapThl U BBICTAB/IEHUSI OL|EHKH YCTAHAB/IUBAIOT TIPUKA30M
peKTopa.
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IMacnopT doH/a OL|eHOUHBIX CPeJiCTB

KYPC

CEMECTP

HaumeHoBaHUe pa3je/ioB U JUAAKTHUYECKHUX eJUHHI]

BCEI'O

AyputopHbIe
3aHATUSA B
KOHTAKTHOH

¢opme

BCEI'O
IIpakTHueckue
3aHATHUSA

CamocTosaTe/1bHasA
pabora crygeHToB

®opmupyemas
KoMneTeHI{us1, %

OIIK-10

HAVMMEHOBAHUE
OILIEHOYHOI'O CPEJICTBA

Paspen 1. [IpubimkeHHbIe 3HAYEHUS BE/TAYMH U UX OMIMOKH.

12

[omariiHee
3a/jaHue,
Bormpocs!

s
TeKyIL[ero
KOHTPOJIS

Pazpgesn 2. OcHoBHbIe apudMeTHUeCKHe JelCTBUSA C
NPHOIM)KeHHBIMHU 3HAYeHUIMH YHCeL.

10

10

[omariiHee
3a/jaHue,
Bonpocsl

s
TeKyIL[ero
KOHTPOJIs

Paspen 3. [TorpemHocTy NPHO/IMIKEeHHBIX 3HaYeHNH PYyHKIUA U
0011[asi TeopHs OMMOO0K (IOrPELIHOCTeH).

12

20

JlomariHee
3ajlaHue,
Bonpocsl

ISt

TeKYIL[ero
KOHTPOJISI

Paspien 4. BeposiTHOCTHasi O1leHKa C/Ty4aiHbIX MOrpelHocTeil
H3MepeHUH.

24

16

20

[omariiHee
3alaHue,
Bormpocsl

s

TeKyIL[ero
KOHTPOJIS

Paspen 5. I'padpuueckuii anam3 pe3y/IbTaToB SKCIIEPUMEHTa.

[omaiiiHee
3a/laHue,
Bormpocsl

ISt

TeKyI[ero
KOHTPOJIS

Paspen 6. IlpegcraBieHue pe3y/1bTaToB 3KCIIepUMEHTa C
MOMOIIBI0 MaTeMaTHYeCKHX MoJe/Iei.

24

10 10

14

20

[omaiiHee
3aJlaHue,
Bomnpocs!

JJ1sL
TeKYLLlero
KOHTDOJIS

Pazgen 7. CTaTucTHUecKue MeTOAbI IVIAHUPOBAHUS
JKCIepHMeHTa.

18

14

20

[omailiHee
3a/jaHue,
Bormpocs!

s
TeKyIL[ero
KOHTPOJIS

Bcero 3a 7 cemecTp

108

34 34

74

100

Bcero no guciumiuHe

108

34 34

74

100

15

30484



OneHouHble MarepuaJibl o aucnunmmHe INTAHUPOBAHUE 1 OBPABOTKA PE3Y/IBTATOB 3KCIIEPUMEHTA

OIIK-10 - CnocobeH npumeHsinb Menoobl MAMeMamu4eckoz20 aHaau3d, Mooeaupo8aHusl U CUCMEMHO20 NPOEKMuUpPOeaHus,
Mmeopemuueckoz0 U 3KCNepuMeHmMaabHo20 UCC/1e0068aHUS 0/151 pellleHUS UHJCeHepHbIX 3a0a4 NpoeKMuUposaHusi, Npou3eoo0cmea u

UCnblmMaHusl opyycusi u cucmem 800pyixceHust

Ne 1 TIpouwraiiTe TeKCT, BbIOepUTe PaBHU/ILHBIN OTBET U 3aMMILMTE apryMeHThl, 000CHOBBIBAIOLIYE BHIOOD OTBETa

YeM 0OBSICHUTD Ha/IMUKE B pe3y/ibTaTaX TeXHUYeCKHUX M3MepeHUH CHCTeMaTHueCKUX OIIMO0K?

3anuinTe HoMep BbIOPAHHOTO OTBeTa 63 TOUKU U 000CHOBaHHe BbIOOPA.

1. D1 oLIMOKK CBA3aHbBI C HeTrpaBU/IBHBIMU MOKa3aHUAMU HpI/I60pOB, OIIHMOOYHOCTEIO MeTo[a U3MepeHus WiIn IO0CTOAHHBIM

BHEIIHUM BO3/€HICTBUEM.

2. DT OLIMOKH SIBNSFOTCS C/Ie[ICTBUEM TeX He3HaUMTeJIbHBIX HeTOYHOCTeH, KOTOpble Her30e)XHBbI P YCTaHOBKE MPHOOPOB U

oTcyeTe UX MOKa3aHUM.

3. OTH OIIMOKY CBsI3aHBI C NIPOSIBIEHHEM PA30BbIX BHEIIHUX BO3/I€MCTBHI Ha MPUOOPHI WK SKCIIepUMEHTAaTopa.

4, DTH OIIMOKHU 00BSCHSIOTCS HEBHUMATETBbHOCThIO 3KCIIepUMeHTaTopa Wik He3HaHHeM UM MeTO[UK IMpOBeJeH s I/IBMEpeHI/II‘/II.

Ne 2 TIpouwraiiTe TeKCT, BbIOepUTe PaBU/IBLHBIN OTBET U 3alMILMTe apryMeHThI, 000CHOBBIBAIOLIYE BEIOOD OTBETA

Kakast Marpulia siB/IsieTcsl IJIaHOM MOJTHOTO JBYX(aKTOPHOTO SKCIepUMeHTa?

3anuiuTe HOMep BEIOpaHHOTO OTBeTa Ge3 TOukH U 000CHOBaHHe BIOOPA.

Ne omerta | xy 5 3 Ne omeiTa | 13 X2 ¥
| -1 +1 Vi 1 -1 -1 RE1
2 +1 -1 ¥ 2 +1 -1 V3
3 -1 +1 V3 3 -1 +1 hE
1. 4 +1 +1 Vs 2. +1 +1 Vi
No omerTa | oy e} v
Ne ommmITa X Xz Vv 1 1 _1 "
-1 -1 i 2 +1 -1 V2
2 -1 -1 e 3 -1 +1 Vi
3 -1 +1 Vi 4 +1 +1 Va
3. 4 +1 +1 Vg 4 5 —1 -1 Vs

Ne 3 TlIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

UYemy paBHa abCco/OTHas1 OLIMOKa apu(pMeTH4ecKoro JeHCTBUS C UMCIaMu?

K Ka)x[0¥ TI03UL[1HU B JIEBOM CTO/IOLe, MToA6GepUTe MO3ULUIO U3 TPABOT0 CTOIOLA.

1. cymMa umcen 99 + 11 43,3 £ 0,2

cymMma umcen 9,5+ 0,2u4,3+0,1

pasHoctb urcen 2750,0 £ 1,0 u 430,3 + 0,2

2

3

4, nipousBefienue uucen 10,0 + 0,1 1 10,0 £ 0,1
5 pasHocTb uncen 99 £ 11 43,3 £ 0,2

6

nipousBegienye 51 10,0 = 0,1

Ne 4 TIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

YeMy paBHa OTHOCHTe/IbHas! OIIMOKa apU(MeTHUEeCKOTO A€HCTBHS C UMC/IaMU?

K Ka)K[10#1 TIO3UIL[1HK B JIEBOM CTOJIOL[E, TTOAGEepUTE TO3ULIUIO U3 TIPABOTO CTO/IONA.

1. cymma umcen 90,0 + 0,8 u 10,0 £ 0,2

2. npou3sBeZienuys uncen 9,5 + 0,1 u 4,3 + 0,1
3. yacTtHoro uucesn 2750,0 + 0,8 u 430,3 + 0,2
4. npousBegenue uucen 10,0 + 0,1 u 10,0 £ 0,1
5. pasHocts urcen 90,0 £ 0,8 u 80,0 + 0,2

npousBegenye 51 10,0 £ 0,1
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Ne 5 TIlpouuTaiiTe TEKCT U YCTaHOBUTE I10C/I€/|0BAaTeILHOCTh
KakoBa nocsiefjoBaTe/IbHOCTb NIPOBe/IeHusI IOJTHOTO (PaKTOPHOTO 3KCrepuMeHTa Tvma 2K?

3anuImnTe COOTBETCTBYIOLIYIO TI0C/Ie0BaTeIbHOCT LGP C/leBa HarpaBo 6e3 MpobesioB U TOuek.
1. CocraBneHue MaTpuLibl NIAaHUPOBAHUS

2. Bribop dakTopor

3. [IpoBesieHre 3KCIEpYMeHTa

4. BeIOOp HY/IEBOTO YPOBHSI K&XKI0T0 (hakTopa

5. OmnpeziesieHye MHTEPBAJIOB BapbHPOBaHMs (PaKTOPOB

6. [TpoBepka afjeKBaTHOCTU MOZie/TN

7. PacueT K03()dUIIEHTOB MOZIE/N 1 ITPOBEPKa MX 3HAYNMOCTH

8. OHpE,HEJIEHI/Ie KOJ/IM4YeCTBa IMapa/uie/IbHBIX OIBITOB
Ne 6 IlpouuTaiiTe TEKCT U YCTaHOBUTE I10C/I€/|0BaTeIEHOCTh
Pacrnionoxiure cBoilcTBa MaTPHIIBI ITOIHOTO (PAKTOPHOIO SKCIIEPIMEHTa
rmma  2X B caemyromeil  mocloemoBaTelbHOCTH:  POTAa0eIbHOCTS,
CIIMMETPIYHOCTD, CBOIICTBO HOPMHPOBKII, OPTOrOHATHHOCTD.
3annmuTe COOTBETCTBYIOIIYIO IIOCIeI0BATEIHOCTE NN cIeBa
Hampaso 0e3 IpoOeIoB I TOUEK.
1. Anredpamdeckast cyMMa 37I€MEHTOB BEKTOP-CTOIOLOB KakI0I0
akTopa paBHa HYTIO: 1w, xji = 0.
2. CyMMa KBaJpaToB 37I€MEHTOB KakI0r0 CTOI0LA paBHA YHCILY
OIIBITOB: Y.V xﬁ: = N.
3. CymMMa NOYIeHHBIX NPOM3BeIeHNIT TI0OBIX IBYX BEeKTOP-CTOIOIOB
MATPUIIbI paBHA HYTIO: Y, X;;%,; = 0, (j # w,j(u) = 0,1, ... K).
4. TouHOCTH IpeIcKa3aHNs 3HaYeHNII TapaMeTPOB ONTHMIT3allIIn
OIIHAKOBA Ha PaBHBIX PACCTOSHIAX OT LIEHTPa 3KCIIePIMEHTa I He
3aBIICUT OT HallpaBIEeHNS.

Ne 7 TIpouwuraiiTe TeKCT, BbIOepUTe NPaBU/IbHBIN OTBET U 3alMILIKMTE apryMeHThI, 000CHOBBIBAIOLIYE BEIOOp OTBETA

Hazie>XHOCTB M3/ie/Mst 3aBUCHT OT psifia TEXHOJIOTHUeCKHX (akTopoB. Heobxoanumo Tak rnogobparb 3Ha4eHHUst 3TUX (akTopOB, 4TOObI
HaZIe>KHOCTb MOBBICK/IACh. Kakoro THra skcriepuMeHT HeoOX0AMMO TPOBECTH?

3anuimTe HoMep BbIOpaHHOTO OTBeTa Oe3 TOYKM U 000CHOBaHHUe BbIOOpa.
1. VIHTepronsLYOHHBIN SKCIIepUMeHT

2. ITaccuBHBIM 3KCIIEPUMEHT

3. OKCTpeMasbHbIM 3KCIIepUMEHT

4. ITonHbli (haKTOPHBIM 3KCIIEPUMEHT
Ne 8 TIpouwuraiiTe TeKCT, BbIOepUTe NIPaBU/IbHbIE OTBETHI U 3aMMILIKTE apryMeHThI, 000CHOBbIBAIOLIME BEIOOpP OTBETOB
Kakue 13 nipuBe/leHHBIX C/laraeMbIX ypaBHeHUs1 perpecCU Ha3bIBalOT JIMHEHHBIMYU 3¢ dekTamu?

3anuiumnTe HoMepa BEIOpaHHBIX OTBETOB Oe3 npobesioB 1 Touek U 060CHOBaHKe BbIOOpa.
1. bl Xq
2. bioxx5
3.b 2X9
4.b123X1X2X3
Ne 9 [IIpouwTaiiTe TEKCT, BEIGEPHUTE TIPABU/IbHBIE OTBETHI M 3aIUILKTE apryMeHTbI, 000 CHOBBIBAIOLIME BEIOOD OTBETOB
YKa)kuTe ypaBHeHHsI PerpecCcr fijisi MOJTHOTro GakTOPHOTo 3KCrepuMenTa Tumna 2K?

3anwmivTe HOMepa BRIOpaHHBIX OTBETOB Oe3 TIpoOesioB U Touek U 060CHOBaHHe BBIOOpa.
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1. y = by + byxy + byxs + byoxyx,

2. y — bg. -+ blxl + bz?ﬁz -+ b3X3 + blle + bzzxg -+ b33x% +
D123x1X7X3

3. y — bg. -+ blxl + bz?ﬁz -+ b3X3 + bllexZ + b13X1X3 + bzgl'sz +
D123x1X7X3

4.y = byxqy + box, + byxg + byaxyxs + byzxx3 + bogxoxs +
Dy33X1X5X3

Ne 10 ITpouuTaiiTe TEKCT U 3aITHIINTe Pa3BepHYTHIM 000CHOBAHHLIN OTBET

HPI/I6]'II/I)KEHHBIE 3HaUeHUs BCeX BE/JIMUMH, UCII0/Ib3yEMBIX B TEXHUUYECKUX BbIYHMC/IE€HUAX, I10 OTHOLLIEHHWIO K UX oMbKaM U BIIUSHHIO
o1nboK Ha pes3y/ibTaTt BBIUMC/IEHUA MOYKHO pa3fejrThb Ha TPU THIIA.

OxapaKTepu3ynTe THITbI IPUOIM)KEHHBIX 3HAUEHUH BEJTUUWH.

Ne 11 TTpouuTaiiTe TEKCT U 3aITHLINTe pPa3BepHYTHIM 000CHOBAHHBIN OTBET
Kakue 3agaun pertaet Teopust MaTeMaTHueCKoil 00pabOTKY pe3y/ibTaToB IKCIIepUMeHTa?

Ne 12 TTpouuTaiite TEKCT, BbIOEpPHTE MPABUIbHBIE OTBETHI U 3alMILUTE apryMeHThI, 000CHOBBIBAIOLLME BEIOOD OTBETOB
Yem 00BSICHUTD Ha/IMUKe B pe3y/ibTaTax TeXHUUECKHUX M3MepeHUi rpyObix OmrubOoK?

3anuiuuTe HOMep BEIOpAaHHOTO OTBeTa Ge3 TOukH U 000CHOBaHHe BIOOPA.

1. OTH OLIMOKK CBSA3aHbBI C HerpaBU/IbHbIMHA ITOKa3aHHUAMU HpI/I60p0B, OILHUO0YHOCTEIO MeToJa U3MepeHus Uin IOoCTOAHHBIM
BHEIIHUM BOB,Z[EI‘/‘ICTBI/IEM.

2. OTH OIMOKK SBJISTFOTCS c/1e1CTBUEM TeX He3HaUMUTe/IbHbIX HETOQHOCTeﬁ, KOTOpbIE Hen30e)KHbI TpyU yCTaHOBKe HpI/IGOpOB )44
OTCUeTe UX MOKa3aHUH.

3. OTH omMOKY CBsI3aHBI C ITPOSIB/IEHHEM Pa30BbIX BHEIIHUX BO3/IeMCTBHI Ha MPUOOpPHI WM SKCIIepUMEHTaTopa.

4. DTr OLIMOKN 0OBACHSIOTCS HEBHUMATE/TbHOCTBIO JKCIIepUMEHTAaTOpa Wi He3HaHHeM UM MeTO[UK IMpOBeJeHWs I/I3M€p€HI/II7L
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