MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

3HameHckui E.A.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IKCIIEPUMEHT 1 MATEMATUYECKHUE METO/IbI OBPABOTKU PE3Y/IbTATOB

HamnpasyieHnue/cnenaaibHOCTb 17.05.01 boennpunackl ¥ B3pbIBaTEeIH
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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)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kacdenpa E2 TEXHOJIOT'US 1 ITIPOU3BOJICTBO APTUJIJIEPUMCKOI'O
BOOPYXEHUA
[TeTpoB Biagumup MapkoBuy, [1.T.H., Tipodeccop, rpodeccop

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpammel E2 TEXHOJIOT WA U ITIPOU3BOJCTBO APTUJVIEPUMICKOT'O
BOOPYXEHUA

3apenyromui kKadeapoit @emocor A.B., K.T.H., 01].

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E2 TEXHOJIOTUSA Y ITPOU3BO/ICTBO APTU/IJIEPUMCKOI'O BOOPY KEHUS

3aBenyromuii kadenpoii @enocos A.B., K.T.H., f01].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
SKCIIEPUMEHT 1 MATEMATNYECKUWE METO/bI OBPABOTKU PE3Y/IBTATOB

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:

OTIK-10 — CriocobeH TpUMEHSITh METOfIbl MaTeMaTUYeCKOrO aHa/u3a, MOJIETUPOBAaHUsS U CHCTEMHOTO
NIPOEKTUPOBAHUS, TEOPEeTUYECKOr0 U 3KCIIepUMeHTa/IbHOI0 UCC/Ie[0BAHUS [ pellleHUs] UHKeHepHBIX 3a/au
TIPOEKTUPOBaHMUS, IIPOU3BO/CTBA U UCIILITAHUS OPY)KUSL U CUCTEM BOOPY>KeHUS

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

OIIK-10

3HAHUA:
-Ha YpOBHe Tpe/CTaB/IeHHi: o0lllee TpeJCTaB/ieHHe O HAYYHOM TIOAXOJe K DPeIleHHI0 KOHKPETHBIX

WH)XEHEPHBIX 3da/1a4 U OLIEHKH UX daKTYd/JIbHOCTHU AJ11 HapOAHOT'O XOBHﬁCTBa;;

YMeHus:
-Ha YPOBHE BOCITPOM3BE/IEHUS: CIIOCOOHOCTb pa3paboTaTh HOBBIH WIW TNPEAJIOKUTh U3BECTHBIA METO/,
TIPOBe/IeHusI SKCIIePUMeHTa;;;

HAsblKU:
-Ha YpPOBHE€ IIOHMMAaHHUA: TTOHWMaHHe BbI60pa MeTOJa TIIpOBeJeHHs SKCIIepHMMeHTa KaK OCHOBHOI'O

MPpaBUJIbHOTO pelIeHusa I0CTaB/IEHHOM 3ad4M, BKJ/IHOUad HO,EL6OP SKCIIepUMEHTAJ/ILHOT'O O60py,E[OBaHI/IH,
TJIAaHKUPDOBAHUS SKCIIEPUMEHTA U UCITI0/Ib30BaHUA KOM]'[I:I-OTGPHOﬁ TeXHHUKHU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa SKCIIEPUMEHT 1 MATEMATUYECKUWE METO/JAbI OBPABOTKHU
PE3YJIBTATOB sipfisieTcsi JUCIUTUIMHON 00sA3aTe/IbHOM YacTH 0/10Ka 1 mporpamMMel MOATOTOBKU 110
HarpassieHut0 17.05.01 Boenpunachb! u 83pbigament.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, THXKEHEPHASI 1 KOMIIBIOTEPHAS I'PAOUKA.

CopepXaHve AVCHUATIAHBI SIB/ISIETCS OCHOBOM [iisi ocBoeHwss auctumuivH: TTPEJAUIIIOMHASA
IMTPAKTUKA.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs A0 Hayasa Wu3yueHus JUCLATUTAHBL:
e OIIK-2 — CriocobeH caMoCTOSATe/TbHO IPUMEHSTh MPUOOpeTeHHbIe MaTeMaTHyeCcKye,

€CTeCTBEHHOHAYUHbIE, COLJUA/IbHO-KOHOMUUECKHUE U HpOCl)ECCI/IOHa]'I]:HbIe 3HaHUA [JId pellieHus
WH)X€HEDHBIX 3a/4a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

IIpaKkTHUYecKHe
3aHATHSA

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-10

Paspen 1. He )il Th, 0C 1e NPUHLHUIBI IVIAaHMPOBAHHUA H PeaTH3aluu
IKCIep Ta/IbHOI'0 MCC /. 1.1. O6BEKTBI SKCIepUMEeHTA/bHBIX UCC/Ie0BaHUI 1
BU/IbI SKCIIEPUMeHTOB. 1.2. 3ajjaun peanu3aliuy (IIOCTaHOBKU U NTPOBeieHHs)
9KCIIePHMEHTa/IbHBIX UCC/Ie/joBaHHMi. 1.3. BbIGOp MeTO/I0B MOATOTOBKH M MPOBE/eHHUs.
9KCIepHMeHTa/IbHOro 1cciejoBaHust. Orpe/ie/ieHHe OCHOBHbIX Harpab/ieHUi. AKCHOMBI
TUIAHUPOBaHHs! SKCIIepPUMeHTa. Y TOUHeHHe OTHOCHTe/IbHON TOUHOCTH JJAHHBIX Ha Pa3/TMUHBIX
y4acTKax UCC/leflyeMbIX TapaMeTpoB. Y TOUHeHHe MPUHUMaeMoro Xapakrepa
9KCIepUMEeHTa/IbHON (yHKLH.

16

10

20

Pazgen 2. MareMarnyecKue MeTO/bI B 33/ja4ax IL p MOJie/Tup u
06paboTKH pe3y/IbTaToB YKCIepuMeHToB. 2.1. Onepanyy JUCIepCMOHHOIO aHa/In3a.
CylIHOCTb JUCIIePCUOHHOr0 aHaaM3a. OCHOBHble HaNpaB/IeHUs er0 IPUMeHeHHUs.
KOppeJ’lHL{I/IOHHLIﬁ u pEI‘peCCl/IOHHbIﬁ aHa/In3bl. METO,D' KOBapHallMOHHOI'O aHa/inu3a B OLIeHKe
B/ISIHUSA HEYTIpaB/IsgeMbIX ¢)aKTOp0B Ha BbIXOJHBIE. [TapaMeTpPbl TEXHOJIOTUUeCKHUX CHUCTEeM.
2.2. MHoro(hakTOpHbIe 5KCIepUMEeHTBI: KJ1lacCHUecKue riaHbl. 2.3. MHOroakTopHble
9KCIepUMeHThI: (pakTOpHBIe MaHbl. 2.4. [I1aHNpOBaHHe ONTUMH3ALIMOHHBIX SKCIIEPUMEHTOB.
COAEP)KHHI/IG TI/IaHa 3KCIepuMeHTa. H]IaHPIpOBaHI/lE dAKTUBHOT'O MHOI‘O(‘baKTOpHOI‘O
J[BYXYPOBHEBOI'O 3KCII€pUMEHTa. H]‘IaHl/IpOBaHI/le AKTUBHOI'O 3KCIIepUMEHTa IPU ITOUCKe
OINTUMaJIbHBIX YCI0BUH. T11aHMPOBaHKe MaCCHBHOTO (haKTOPHOIO KCIepUMEHTa.
TTocTpoeHue perpecCHOHHOW MOZe/N ONTHMA/bHOM CJIOKHOCTH C UCHO/Ib30BaHHeM D-
TPUTEPHSL.

19

10

20

Paspen 3. ITacc 1i1 3KCIIep 1. [L1anup npose| a”amm3.. 3.1.
O6opyzoBaHHe /st TEXHHUECKOW MOATOTOBKH KCIIePUMEeHTa/IbHBIX HCC/Ief[0BaHHi B 06/1acTH.
MHCTPYMEHTa/IbHOTO MPOM3BO/CTBa. 3.2. O6opy/0BaHue /i1 TeXHUUeCKOH TT0/IrOTOBKI
9KCIePHMEeHTaTbHOTO U3MepPeHHs CTaTUYeCKHUX U IMHaMUYeCKUX YCU/INIA B TEXHO/IOTMYeCKUX
CHCTeMax M YCTPOMCTBaX. YHUBEPCA/bHBIH fuHamomeTp YIM koHcTpykuuu B. . MyxuHa.
TuzpaB/IMueCKUii TPEXKOMITOHEHTHBIH AHamMoMeTp. OG0pyAOBaHIe ¥ METOAbI NCCIIeJ0BAHHUS
JIMHaMMKHM npoLiecca cBepsieHHsi. @pe3epHblii 0JHOKOMITOHEHTHBIH r'u/ipaBiryecKuii
vHaMoMeTp (KOHCTpyKLuK A. M. Posenbepra). 3.3. O6opygoBaHue Aj1st UCC/IeA0BAHUS
I1ePOXOBATOCTY U KayecTBa NMOBepXHOCTel uszienuid. 3.4. O6opyoBaHue A/t HCCle[0BaHUsT
TEIUIOBBIX sIB/IeHHHA. 3.5. O60py0BaHHe /sl KCCIIe/J0BAaHMSI TIPOLIeCCOB W3HALINBAHHUS
MeTaJl/IopPeXXyILX UHCTPYMEHTOB.

22

12

10

20

Paspen 4. MeTposiornyeckoe obecriedeHne 3KCIiepUMeHTa. AHA/IU3 MOTPeNIHOCTel U
HMHTepIpeTalys pe3y/bTaroB 3kcnepumeHTa. 4.1. [IpubopsI /s M3MepeHust
reoMeTpUUeCKHX XapaKTePUCTHK pe3LoB. YHUBepcanbHbli yriomep JIMT. HactonbHble
yrnomepbl KOHCTpyKLu MU3 1 BHUU. YuusepcanbHelit yriaomep /1. C. CemeHoBa.
YuupepcanbHblit yriomep I1. @. CriupyzioBrya. VIHKIMHOMETpUYeCKUH (MasiTHUKOBBIN)
yrnomep BHUW. TTupamuga BHUW. Crieljia/ibHble yrioMepbi-11ab/I0HbI /i/isi KOHTPOJIS YIVIOB
Y, o, A. 4.2. TIpubops! /7151 U3MepeHust TeOMeTPUUeCKHUX XapaKTepUCTHK CBEPIL. 4.3. IIpubopst
IS U3MepeHHst TeOMeTPHYeCKHX XapaKTepUCTHK ¢pe3. 4.4. [IpuGopsI /st U3MepeHust
reoMeTpUYeCKMX XapaKTepUCTUK UepBsiuHbIX (pe3s. 4.5. OLieHKa [J0CTOBePHOCTH U3MepeHH.
Owwnbku yHKLWi 1 061wjast Teopusi OMMBOK. OmnbKu HYHKLAK OHOTO U JBYX
He3aBUCHUMBbIX I1ePeMEHHBIX.

23

14

20

Paspen 5. IllaHupoBaHHe HH)KeHePHO-TeXHO/IOTHYeCKHX KCIIePHMEeHTOB. 5.1.
[I1aHUpOBaHKe MCC/Ie0BAHHMS [IEPOXOBATOCTH TOKApHOi. 06paboTku. OnpeseneHre

ko3 puLpenToB Mogend. OrnpezieneHre JUCIIEPCHH BOCTIPOM3BOAMMOCTH OIbITOB. IIpoBepka
OZIHOPO/JHOCTH JiMcriepcuid 1o Kputeputo KoxpaHa. ITpoBepka 3HaUMMOCTH KO3 (HLEHTOB
perpeccuu. [TpoBepKa afieKBaTHOCTH MOZenH. Brrunciienne ko3 duijieHTa MHOXKe CTBeHHON
Koppessiiun. Tlepexof K HaTypasibHBIM TTepeMeHHbIM. AHa/lu3 PerpecCHOHHOM MOJE/H.
TIprMepBI NJIaHUPOBaHUS 3KCIIEPUMEHTOB M CTAaTUCTUYECKOTO aHa/IM3a Pe3y/IbTHPYIOLIUX
JlaHHbIX. 5.2. TI1aHUpoBaHKe UCCIeJ0BaHsl BIUSHUSI HeyTnpaB/isieMbIX (akTopoB Ha
1IIePOXOBATOCTh [VIOCKUX MOBEPXHOCTeH 1ocsie 06paboTky BUOPOOOKATEIBAHHEM.
TeopeTuueckoe o6ocHOBaHHe MeToza. [10psi/[0K BhINONHeHUs aHanu3a. Cxema MpaKkTH4Ye CKOM
peayM3ali MeTo/ja KOBAapUALIMOHHOTO aHaM3a. [IpUMephl 171aHUPOBaHHs SKCIIEPUMEHTOB U
CTaTHUCTUUECKOrO aHa/Iu3a pe3y/IbTUPYIOLIMX AaHHbIX. 5.3. T1aHMpoBaHHe MHOrO(aKTOpHBIX
¥ MHOTOYPOBHEBBIX KCIIEPUMEHTOB 110 YCTaHOB/IEHUIO B/IMSIHUS C/Ty4aliHbIX MepeMeHHBIX
takTopoB. [IprMepbl ycTaHOB/IEHHUs] KOPPEJISLIMOHHBIX CBsI3eil. MeX/ly napaMeTpaMH X U y.
ViccnezoBaHMe lapaMeTpoB JIMHEHHON Y MHOXKeCTBeHHOH Koppessitu. KpuBonuHeliHble
KOppeJISILIMOHHbIe CBS3H. AJITOPUTM HCC/Ie/J0BaHUs BIIMSIHUSI TeOMeTPUUECKUX (haKTOPOB Ha
CTOMKOCTB cBepsia. [IpruMepbl MIaHUPOBaHUsT YKCITEPUMEHTOB U CTaTUCTHUECKOTO aHali3a
pe3y/IbTUPYIOIMX AaHHbIX. 5.4. Pa3paboTka Lie1eBoii (DyHKLMK ONTHMA/ILHOTO IIaHa
MPOMBILLIEHHOTO NPOXU3BO/ACTBA PA3/IMUHBIX BU/0B MHCTPYMeHTOB. [IpUMepbI I/IaHUPOBaHHs.
9KCIIePUMEHTOB M CTAaTUCTHUECKOTO aHa/In3a pe3y/bTHPYIOLIMX AaHHbIX. 5.5. [T1aHupoBaHue
HCCre0BaHUs Le/leBo (DYHKLIMM TeXHOJIOTHUYeCKOro rporiecca (pe3epoBaHusi METOZOM
JIMHEHHOTO MPOrpaMMHPOBaHUsl. IIpUMepsb! IJIaHMPOBaHKsT SKCTIEPUMEHTOB U
CTaTUCTHUUECKOTO aHa/I13a pe3y/IbTUPYIOLINX JaHHbIX.

28

15

10

13

20

Bcero 3a 9 cemecTp

108

51

17

34

57

100

Bcero no gucHuIUIniHe

108

51

17

34

57

100

3.2. AyAUTOPHBIN NPAaKTUKYM

Homep 1 HanMeHOBaHMe pasjena

JHCITUTUTHHBI

Tema MNPAKTHYECKOI'0 3aHATUA

Oo0neMm,

ayp,.
JacoB

Pazgen 1. Heo6x0quMOCTB,

6

OO6paboTKa pe3y/IbTaToB NPSIMBIX W3MEPEeHUI

28999




OCHOBHbBI€ TIPHUHIIUIIBI
TJITAHUPOBAHUS U PeasTu3aliuu
9KCIepUMEeHTaTbHOTO
HccieloBaHust/ .

Pa3zpen 2. Maremarrueckue MeTO/bI
B 3a/lauax TIaHUPOBAHUS,
MO/Ie/TUPOBaHUS U 00pabOTKH
Pe3y/IbTaTOB SKCIIEPUMEHTOB.

CrnaxuBaHue SKCIIeprMeHTa/IbHbIX 3aBUCHUMO cTen

Paspen 3. IlaccMBHBIN 5KCIIEPUMEHT.
3  |IlnanupoBaHue, poBefieHNeE,
aHaus..

CocraBnenne I1d3 sxkcriepumeHTa, 00paboTka v aHaM3
pe3ysibTaTa Ha NpUMepe, BIUSTHUE PeXXKUMOB
MeXaHUueCKol 00pabOTKH pe3aHreM Ha rapamMeTphbl
IIIepPOXOBATOCTH 00pab0OTaHHOM MMOBEPXHOCTH.

Pazpen 4. Metponoruyeckoe
obecrieueHue KCIIEPUMEHTA.
AHanu3 rorpemHocTeit u
WHTepITpeTalis pe3y/IbTaToB
JKCIIepUMeHTa.

W cTouHUKHN MOrpenrHoCTyU U3MepUTe/IbHBIX CUCTEM

5 |Pasgen 5. IlnanupoBaHue

OnTumMu3arusi MHOTo()aKTOPHBIX 0OBEKTOR.

VH>XeHEPHO-TEeXHOJ/IOTUYeCKHUX
6 3KCIIepUMEHTOB.

MHuorodakTopHbBIN 3KcTiepuMeHT. OTITUMH3aI[Hs.

Bcero 3a 9 cemectp

34

3.3. CamocrosTebHas pabdora crygenrta (CPC)

Homep u HauMeHOBaHHe pa3fiesa
JUCIUILTHHBI

Copaepixanue yue0HOro 3a/JaHus

Oo0neMm,
4acoB

Pazgen 1. Heo6XoAMMOCTb, OCHOBHEIE
1  |NpUHLUITBI TJIAHUPOBAHUS U peau3aluu
9KCTIEPUMEHTAILHOTO UCCIe/JOBaHMSY/.

Pazgen 1. Heo6x0oMMOCTh, OCHOBHBIE TIPUHITUITHI
TJIAaHUPOBAHUS U pean3aliuu
9KCTIeEPUMEHTA/ILHOTO UCC/IeIOBaHUS.

10

Pa3pen 2. Maremarruueckue MeTObI B
2 |3aauax IJIaHUPOBAHUS, MOJE/IMPOBaHUS U
00paboTKU pe3y/ibTaToB KCIIEPUMEHTOB.

Martemarnueckre MeTOAbI B 3aZiauax
TJIAaHUPOBaHMs, MOZIeJTMPOBAHMS U 00pabOTKU
pe3y/bTaToB SKCTIePUMEHTOB.

10

Pasgen 3. ITacCUBHBIN 5KCITEPUMEHT.
[TnanupoBaHue, IpoBefieHre, aHaJIu3..

INaccuBHBIM 3KcniepuMeHT. [1naHupoBaHye,
IIPOBe/leHue, aHajIl3.

10

Paszen 4. MeTposnoruueckoe obecreueHye
JKCriepyMeHTa. AHaU3 MOorpelrHocTel U
VHTepIIpeTalus pe3y/ibTaToB
JKCIIepyUMeHTa.

MeTtponoruueckoe obecriedeHre 3KCIIeEPUMEHTa.
AHasu3 norpeuHocTeil U UHTeprpeTaLus
pe3y/abTaToB 3KcriepuMenTa.l[1o MHANBUYaTbHBIM
3aJjaHUsIM

14

Paspen 5. IlnaHupoBaHve UH)XeHePHO-
TeXHOJIOTMUeCKUX IKCIIePUMEHTOB.

HﬂaHI/IpOBaHI/Ie WH)>X€HEPHO-TEXHOJ/IOrnue CKUX
SKCIIepUMEHTOB I10 UHAWBUAYa/IbHBIM 3dJaHUAM.

13

Bcero 3a 9 cemectp

57

4. POPMbI KOHTPO/JIA

OCBOEHMUSA JUCILIUIT/IMHbI

CEMECTP

HEJE/IN CEMECTPA

1 2 3 4 5 6 7

8 9 [10/11] 12 (13| 14 |[15/16 17

OTu. o OTu.

I13

OTu. o
9 3 TexkK

I13

OTu. o
I13

3(0)

TexK|P| |TexkK

Borp.Jud.3ay,
mad. 3ad.

YcnoBHbIe 0003HAUCHUS:
e [IP — aparHOCTHUECKasi paboTa;

e Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/|aHHIO;

e TekK — BOMpOCHI /151 TEKYILETO KOHTPOJIS;

e Bormp.Iud.3au — Borpock K AuddepeHIIPOBaAHHOMY 3aueTy;

e 1ud. 3au. — auddepeHIMPOBAHHbIN 3aueT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe HHTepPBasbl B

cnenyrommx dpopmax:
¢ IMarHocTUYeckas pabora;

® OTYET I10 ITPAaKTU4Y€CKOMY 3a[IdHHIO;

28999




e BOMPOCHI /|15 TEKYIIIETO KOHTPOJIS;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

IIpome)XyTouHas arTecTalus TPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. . Bapbotbko, B. A. KyauHos, I1. A. ITonkparos. . [T1aHrpoBaHue, OpraHu3aLys U poBeZieHre
Hay4HbIX UCCJiefloBaHul B MaliMHOCcTpoeHru. Crapoiii Ockon: THT, 2021, s51. pec.

2. H. Y. Hecrepog. . [TnanupoBanue u 06paboTka pe3ynbratoB 3kcnepumenTa. CI16.5T'TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2017, 65 3Kk3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIIVHE:
He Tpebyercsi.

5.3. [lepuoguueckue U3gaHust:
He Tpe0yroTCs.

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

1. http://www.tnt-ebook.ru/ — TNT-EBOOK - 31eKTpoHHO-010/IMOTeUHast CUCTEMA;
2. https://repository.library.voenmeh.ru/jspui/ — ®yHgamenranbHas oubnuoreka BI'TY « BOEHMEX» um.
[.®. YctuHoBa.

CorpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLoHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, craHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalOHHBIN TIOpTasl IpaBoBoi HHGOpMAaI[UH.
5.5. TIporpamMmMHOe obecrieueHue:
He Tpebyercsl.

5.6. H(opmaliMoHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
9KCIHEPUMEHT U MATEMATUYECKHUE METO/bI OBPABOTKMU PE3Y/IBTATOB

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa  SKCIIEPUMEHT U MATEMATUYECKUE METO/blI OBPABOTKWU
PE3YJ/IBTATOB sBisieTcsl AWUCLMILVIMHON 00s3are/ibHOH 4YacTH O0Ka 1 mporpaMMbl MOATOTOBKU 10
Harpapsienuto 17.05.01 Boenpunachkl u e3pbleamenu. JAUCIUATIIMHA peann3yeTcs Ha dakynsrere E Opykue U
cucrembl BoopykeHwss BI'TY "BOEHMEX" um. [O.®. Ycrunoa kadeapodt E2 TEXHOJIOTUA U
TIPOM3BOJICTBO APTUJIJIEPUMCKOI'O BOOPYKEHNS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-10 CnocobeH IpUMEHSTh METO[bl MaTeMaTHUeCKOro aHain3a, MOJE/JHPOBAHMS M CHCTEeMHOIO
MPOEKTUPOBAHUSI, TEOPETUUECKOTO M SKCIIepUMEHTAa/bHOIO KUCC/Ael0BaHUs /ISl pellieHrs UH)KeHePHBIX 3ajau
MPOEKTUPOBaHKs, TPOU3BOACTBA U UCTIBITAHUS OPY>KUSI U CUCTEM BOOPY>KEHUS.

ConepkaHre AWCLMIUIMHBI OXBAaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C W3y4YeHWeM OCHOBHBIX TPHUHLIWIIOB,
WCTIO/Ib3yeMbIX B Pa3paboTKe BO3MOXKHBIX METOZIOB TPOBEJEHHs] SKCIIEPUMEHTOB; W3yUeHWeM CYIIIHOCTH,
METOJUKH M BbIOOpa TOTO WM MHOTO MeTO/a, a TaKXKe CPeJCTB OpraHM3aliiy U TIPOBe/IeHHsI OHOTO; BEIOOPOM
WHCTPYMEHTa/NbHBIX CPeJCTB W 000pyAoBaHUS [Jisi paclivpeHys (YHKLMOHAILHOCTH; (opMHpoBaHUEM
HaBBIKOB PabOTHI CO CpeACTBAMM aBTOMATH3alMU [/ pellieHys] TIPUKIaJHbIX 3afiad, TOCTaBJIeHHBIX Tepef
CTy#eHTOM; (OpMHUpDOBAaHMEM HABBIKOB WCIIO/B30BaHUs CPeACTB 00pabOTKM TIOMyueHHBIX [JaHHBIX C
MOCTpoeHreM rpaduuecKux 3aBUCUMOCTel TIPOBeZIeHHOTO SKCTIepUMeHTa.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
*  OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
e BOMPOCHI /ISl TEKYIIIETO KOHTPOJIS;
e BOMPOCHI K Ar(epeHIIMPOBaHHOMY 3aueTy.

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

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

MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsaTHsS (34 4.), camocTosiTeNlbHas paboTta
cryzaenra (57 4).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
3KCIHIEPUMEHT 1 MATEMATUYECKHWE METO/IbI OBPABOTKU PE3Y/IbTATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

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

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

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

TpyRoeMKOCTB,
yac.
Pazgen 1. Heo0x0AMMOCTh, 0CHOBHBIE PUHIUIBI IVIAHUPOBAHMUA U peasii3aljii IKCIepUMEeHTA/TLHOr0

HMCC/Iei0BaHMs/.

H. 1. Hectepos. . [TnaHupoBaHue 1 06paboTKa
pe3ynbTatoB KcriepuMenTa: CIT6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2017 (1)
A. U. Bapbortsko, B. A. KyzuHos, I1. A.

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa

Pazgen 1. Heo6X0AMMOCTb, OCHOBHEIE

TIPUHLMIILI TUIAHWPOBAHNUS U pean3aruu 10
ITonkparos. . [InanupoBaHue, opraHusanys u
5KCIIepUMEeHTaIbHOIO UCC/IeJOBaHMUS. o
TIpOBe/ieH1e HayUHbIX UCC/IeJOBaHUN B
MaturHocTpoeHun: Crapeiii Ockon: THT, 2021
©)
Wroro o pasgeny 1 10

Paspen 2. MaremaTHuecKHe MeToAbI B 3aa4ax IVIAHMPOBAHMSA, MO/Je/IMPOBAaHUs H 00paboTKH
pe3y/1bTaToB 3KCIepHMEeHTOB.

H. 1. Hecrepos. . [TnaHrpoBaHue 1 06paboTKa
pe3yneraToB 3KkcrepumenTa: CI16.BI'TY
"BOEHMEX" nm. []. ®@. YctrHOBa, 2017 (2)
A. . Bapboteko, B. A. KyauHos, I1. A.
[TonkpatoB. . [1naHupoBaHue, opraHu3aLys 1
NIpOBeJleHre HayUHbIX UCC/Ie[0BaHNH B
MaitmHoctpoeHuu: Crapbiii Ockon: THT, 2021
)

Wtoro mo pa3neny 2 10
Pa3pen 3. ITaccuBHEBIM 3KcniepuMeHT. I11aHupoBaHue, IpoBe/eHNe, aHAIU3..

A. U. Bapborteko, B. A. KyzuHos, I1. A.
[Tonkpatos. . IlnanupoBaHye, opraHi3anys 1
TIpOBe/ieHre Hay4YHbIX UCC/IeJOBaHHN B 10
MatrHocTpoeHun: Crapeiii Ockon: THT, 2021

(2,3)
Wroro no pa3geny 3 10

Paspen 4. Merposiornyeckoe obecreyeHue SKCIIepUMEHTa. AHA/IN3 MOTPeIHOCTel U HHTepIpeTanus
pe3y/IbTaToB 3KCIepHMMeHTa.

MaremaTtruecKie MeTO/bI B 3a/ja4ax
TJIAHUPOBAaHUSI, MOJIeTUPOBAHUS U
00paboTKU pe3y/bTaToB SKCIIEPUMEHTOB.

10

[TaccuBHbBIM 3KcIIepuMeHT. [11aHMpoBaHMe,
TMpOBeZleHre, aHa/Inu3.

MeTtposioruueckoe obecrieueHue A. 1. Bapboteko, B. A. KynuHos, I1. A.
5KCIepUMeHTa. AHa/IN3 MOrPelHoCTel U [Tonkpatos. . IlnanupoBaHye, opranui3anys 1
VIHTeprpeTalnus pe3y/lbTaToB TIpOBe/leHre Hay4YHbIX UCC/IeJOBaHUN B 14
sKcniepuMeHTa.llo MHAVBHYaTbHBIM MaturHocTpoeHun: Crapeiii Ockon: THT, 2021
3a/IaHUSAM (2,3)

Wroro no paspeny 4 14

Paspen 5. IlnannpoBaHye HH)KeHEPHO-TEXHOJI0THYeCKHX JKCIIePUMEHTOB.

[NnaHMpoBaHre UH)KEHEPHO- A. . Bapbotbko, B. A. KyauHos, I1. A. 13
TeXHO/IOTUUEeCKUX SKCTIePUMEHTOB 10 IToukparos. . IlnaHupoBaHye, opraHi3anys 1

12 28999



VHAVBU/YaIbHBIM 3a/JaHUSIM.

TIPOBe/leHNe Hay4YHbIX UCC/IeJOBaHNUN B
MamuHocTtpoeHnu: Crapeiid Ockon: THT, 2021

®)

Wrtoro no pasgeny 5

13

13

28999



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
3KCIHIEPUMEHT 1 MATEMATUYECKHWE METO/IbI OBPABOTKU PE3Y/IbTATOB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

*  OTUEeT I10 MMPaKTUUECKOMY 3aZIaHUIO;

*  BOIPOCHI /ISl TEKYIIIETO KOHTPOJIS;

e BOMpPOCHI K U depeHITMPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

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

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

OTueT no NPaKTHYECKOMY 3a/JaHUI0

OTueT 110 MPAKTUUECKOMY 3a/IaHUIO TIPE/ICTAB/ISIETCSI B TIeUaTHOM BH/ie B popmare, rpeyCMOTPEHHOM
111a6JIOHOM OTUeTa 0 MPAKTHUeCKoH paboTe. 3alyTa oTUeTa MpOXoJUT B GopMe JIOK/a/ja CTyeHTa Mo
BBIMOJTHEHHOH paboTe ¥ OTBETOB Ha BOIIPOCHI MPerojaBaTe/is.
B ciyuae ecsiv oKz CTYZeHTa 10 BLITIOJTHEHHOH paboTe 1 OTBETHI Ha BOTIPOCHI MPEo/iaBaTesis
COOTBETCTBYIOT YKa3aHHBIM TPeOOBaHHUSIM, CTYJEHT IM0/IyyaeT MaKCUMa/lbHOe KOJIMUeCTBO OasyioB.
OCHOBaHUSIMH [IJIs1 CHYDKEHHsI KOJTMUeCTBa 0aijioB SB/ISOTCS:
- HeOpe)KHOEe BBITIOTHEHHE OTUeTa,;
- HM3KO€ KaueCTBO rpaduueckoro Mareprara (HeBepHbIH BIOOp MaciiTaba uepTeXkei, OTCyTCTBHE YKa3aHHUs
eIUHUL] U3MEPeHUst Ha rpadMKax) v T.I0.
OTueT He MOXKET OBITh TIPUHAT H MTOZJIEXXUT J0paboTKe B Cyyae:
- OTCYTCTBHsI HEOOXOIUMEIX Pa3ziesioB;
- OTCYTCTBUSI HEOOXOAMMOTO rpauUeCcKOro MaTepuara;
- HEKOPPEKTHOH 00pabOTKY pe3y/ibTaToB U3MepeHUH.
[ITkasia OIleHUBAHUS:
Eciu Bce TpebOBaHMs K BBITIONIHEHHMIO TaOOpaTOPHOM paboThI, 0hOPMIEHHIO OTUETA U 3aIIJUTE BHITIOHEHBI, TO
CTaBUTCS OLIeHKA «CJaHO». B0 BCeX APYTUX C/IydasiX CTaBUTCS OL[eHKA «He CAaHO».

[Tpu ycremHoM c/jade OTYETOB MPAKTHUYECKUX PabOT CTABUTCS JIOMYCK K 3K3aMeHY.

Bompocs! ajis TeKyiero KOHTpOJ/if

[TepeueHb BOMPOCOB /151 TEKYLLETO KOHTPOJIS IO CCHIJIKE:
[ITkana oLleHUBaHUS:
- KOJTMYeCTBO TIPaBU/IbHBIX OTBeTOB /10 80 % - OljeHKa «He 3auTeHO0»
- KOJIMYeCTBO TpaBu/IbHbIX 0TBeTOB 0T 80 10 100 % - oLleHKa «3auTeHo»

Bonpocs! k guddepeHrpoBaHHOMY 3aUeTy

CryzenT Ha auddepeHLIMPOBaHHOM 3adeTe CTyAeHTY TIPeZ0CTaB/IsIeT sl IBa BOIIPOCa 0 BCeM pasfesiam
Kypca, BpeMsi Ha oAroToBky 20 MuHyT. [lepeueHb BOTIPOCOB [jisl TIPOMEKYTOUHOTO KOHTPOJIS TIPe/ICTaB/IeHbI B
YMK mucumuniavHel.

JuddepenuupoBaHHbIil 3a4eT

O11eHKa «OTJIMUHO», «3aUTeHO»
- CUCTEeMATU3UPOBaHHKIE, ITYOOKHUE U MOJTHbIe 3HAHUS TI0 BCEM pa3/ie/iaM JUCLIMTUTHHBI, @ TAaK)Ke TI0 OCHOBHBIM
BOIPOCaM, BBIXOJSI[UM 3a Mpe/e/ibl yueOHOM MporpaMmel;
- TOYHOE MCII0/Ib30BaHHUEe HAYUHOW TEPMUHOJIOTHH, CUCTEMAaTUYeCKH TPAMOTHOE U JIOTUUYECKU TTPaBU/IbHOE
W3JI0)KEHHE OTBETA Ha BOTIPOCHI;
- be3ympeuHoe B/aj/ileHre UHCTPYMeHTapHeM yueOHOH JUCLIUTUTUHEI, yMeHre ero 3G GeKTHBHO UCIOIb30BaTh B
MOCTAaHOBKE HAayUHBIX U MPAKTHUECKUX 3a/1au;
- BBIp@’KeHHAas CIIOCOOHOCTh CAaMOCTOSTE/IbHO U TBOPUECKH PelllaTh CJIOKHbBIE TPOOIeMBbI M HECTaH/IapTHhIE
CUTYyalluy,
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- TIOJTHOEe U ITyOOKOe YCBOeHHEe OCHOBHOU U JIOTIO/THUTETLHOMN JIUTEPATyphl, PEKOMEH/I0BaHHOH paboueii
TIPOrpaMMOoii 110 JUCLIUILIVIHE;

- yMeHHe OPUeHTHPOBAThLCS B TEOPUSX, KOHLENLIMAX U HallpaB/IeHUAX AUCLUIIMHBI U jaBaTh UM KPUTUUECKYIO
OLIeHKY, UCTI0/Ib3ysl HayuHble JOCTW)KeHUS IPYTUX JUCLIUTIIVH;

-TBOpYeCKasi CaMOCTOsITe/IbHasl paboTa Ha MpaKTHUeCKUX/CeMUHAPCKUX/1abopaTopHbIX 3aHATHSIX, aKTUBHOE
ydacTue B IPYIIIOBBIX 00CYK/|eHHUSIX, BBICOKUM YPOBEHb Ky/IbTYPbI MCIIOHEHHS 3a/laHHN;

- BLICOKHI YPOBeHb C(hOPMHUPOBAHHOCTH 3asiBIEHHBIX B paboyeli mporpaMmMe KOMIETeHIIUH.

OLjeHKa «XOpOLLO», «3a4TeHO»

- J0CTaTOUHO TOJIHbIe U CUCTeMaTU3UPOBaHHbIe 3HAHUS 110 JUCLIUTIIVHE;

- yMeHHe OPUeHTHPOBATLCS B OCHOBHBIX TEOPUsIX, KOHLIETILIUSX U HamlpaB/IeHUs X AUCLIMIUIMHBI U laBaTb UM
KPUTHYECKYHO OLIeHKY;

- ACII0/Ib30BaHUe HayYHOU TepMUHOJIOTHH, TMHTBUCTHYECKU U JIOTHUYeCKH IPaBUIbHOE U3/I0’KEHHE OTBeTa Ha
BOITPOCHI, YMeHHe JieslaTh 000CHOBAHHbIE BHIBO/IBI;

- BJIaJleHUe WHCTPyMeHTapyeM 110 JUCLMILIMHE, YMEHHe ero WCIOoIb30BaTh B MOCTAHOBKE U PellleHWH HayYHbIX
Y poeCCOHA/TBHBIX 3a/iauy;

- yCBOEeHre OCHOBHOU U IOTIO/THUTE/ILHOMN JIUTEPaTyphl, pEKOMeH/I0BaHHOM paboyeii mporpaMMoii 1o
JVCLIUILIVHE;

- camocTosiTesIbHasl paboTa Ha MPAKTHUECKUX 3aHATHSAX, Y4acTHe B TPYIIIOBBIX 00CY)KIeHHSIX, BICOKHN
YPOBeHb KY/IbTYDPbI UCTIOJIHEHUs 3a[JaHu;

- cpeAHUN ypoBeHb CHOPMUPOBAHHOCTH 3asiB/IeHHBIX B paboueii porpaMMe KOMITeTeHLHHI.

O11eHKa «Y/IOBJIETBOPUTELHO», «3aUTEHO»

- IOCTaTOYHbIN MMHUMAJIbHEIM 00beM 3HAHUH 10 AUCLIUILINHE,

- YCBOEHHE OCHOBHOM JIUTEPATyphl, PEKOMEH/I0BaHHOH paboyeli MporpaMMot;

- YMeHHe OPHEeHTHUPOBATLCS B OCHOBHBIX TEOPUSIX, KOHLIETIIWSIX W HallpaB/IeHUsX 110 AUCLIATUIAHE W JaBaTh UM
OLIEHKY;

- UCTIO/Th30BaHHE HayYHON TePMUHOJIOTHU, CTU/TUCTUUECKOE U JIOTUUeCKOe U3J/I0XKeHUe OTBeTa Ha BOTIPOCHI,
yYMeHUe [1e/1aTh BBIBO/IBI 0€3 CyII[eCTBEHHBIX OIUOO0K;

- BJIaJIEHHE UHCTPYMEHTapyeM yueOHOMH AUCIUIIMHEBI, YMEHHE ero UCIO0/Ib30BaTh B PeIlIeHUH TUITOBBIX 3a/]ay;
- YMeHHe TI0/] PYKOBO/ICTBOM TIperio/jaBaresisi peliaTb CTaHJapTHbIE 3a/lau;

- paboTa o pyKOBO/ICTBOM TIPEeTo/iaBartesis Ha MPAaKTUYeCKUX 3aHATUAX, OMYCTUMBIN YPOBEHb KY/BTYPhI
WCTIO/THEeHUS 3a/JaHUI

- OCTaTOUHBIM MUHUMA/BHBIN YPOBEHb CHOPMUPOBAHHOCTH 3asiB/IEHHBIX B paboueti mporpaMme
KOMIIeTEeHLIUM.

O1leHKa «Hey/10B/IETBOPUTEILHO», «HE 3aUTeHO»

- (hparmMeHTapHble 3HaHUS 110 JUCLIUIVIMHE;

- OTKa3 OT OTBeTa (BBITIO/THEHHS TMCbMEHHOW paboThl);

- 3HaHUWe OT/Ie/IbHBIX UCTOUHUKOB, PEKOMEH/I0BaHHBIX paboyei MporpaMMoii 1o AUCLIUIIJIVHE;
- HeyMeHHe MCT0/b30BaTh HayuHyl0 TePMHUHOJ/IOTHIO;

- HaziMuye rpyObIX OIMOoK;

- HU3KUM YPOBEHB KY/BTYPhI UCITO/THEHHUS 3aJjaHUM;

- HU3KUU ypoBeHb CHOPMUPOBAHHOCTH 3asiBJIEHHBIX B paboueli porpaMme KOMITETEHI[UH.
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Paspen 1. Heo6xoqumocTh, [IpakTU4eCKOMy
OCHOBHBIE MPVHIUNBI 3a/jaHuIo,

5 g |M/IAHMPOBAHHSA U 16 6 2 4 10 20 Bomnpock! Anst TeKy1iiero
peanu3anuu KOHTPOJIS,
KCIIePUMEHTATHbHOI0 Bormpocsi k
HCC/Ief0BaHUA/. IuddepeHIIIPOBaHHOMY

3a4yeTy
Otuer o
Paspen 2. IIpaKTU4e CKOMY
MaremaTruueckue MeTo/bI 3a/jlaHUIo,

5 g |B33AaYax IIAHHPOBAHMS, | o 9 3 6 10 20 Bomnpoce! Ans Tekyiero
MO/le/TUPOBAaHMA U KOHTPOJs,
00paboTKH pe3y/IbTaToB Bornpocsl K
JKCIIePUMEHTOB. nubbepeHIIPOBaHHOMY

3aueTy
Otuer 1o
MPaKTUYeCKOMY
Paspen 3. ITaccuBHbIM 3a/laHuIo,

5 g PKCIepHMeHT. 2 | 12 4 8 10 20 Bomnpoce! Ans TeKyiero
IInanupoBanmue, KOHTPO/4,
npoBe/ieHUe, aHa/IU3.. Bomnpocei k

nuddepeHIIPOBaHHOMY
3aueTy
Pa3pen 4. Ortuer 1o
MeTtpoJiornueckoe MPaKTHYeCKOMY
obecrneueHue 3a/JJaHHUIO,

5 g [PKCrepHMeHTa. Ananu3 23 9 3 6 14 20 Boripocs! Ajis Teky1ero
MOrpeIrHocTei U KOHTPO/4,
HHTepIpeTanus Bomnpoce! k
pe3y/1bTaToB I depeHIMPOBaHHOMY
JKCIepUMeHTa. 3aueTy

Bonpocs! a4 Tekylero
KOHTPOJS,
Pazpgen 5. IlnanupoBaHue OtueT 1o

5 g |MHXeHepHo- 28 | 15 5 10 13 20 TPaKTUYeCKOMY
TEXHOJIOTUYeCKHX 3a/laHUIO,
KCIIEPUMEHTOB. Bomnpoce! K

nuddepeHIIIPOBaHHOMY
3a4eTy
Bcero 3a 9 cemectp 108 | 51 17 34 57 100
Bcero mo AuCIUILUIHHE 108 | 51 | 17 34 57 100
16 28999




Onenounbie MaTrepuassl no gucyumiude JKCITEPUMEHT 1 MATEMATNYECKHUE
METO/AbI OBPABOTKU PE3YJ/IBTATOB

OIIK-10 - Cnoco6eH npumeHsamb Memoobl MAMeMamu4ecKoz20 aHaau3a, Mooeaupo8aHus U CUCMeMHO20
npoeKmupoeaHus, meopemu4eckozo U 3KkcnepumMeHmMaAbHO20 UCc/1e008aHUsl 0/15 pelweHUs1 UHHCeHePHbIX
3a0ay npoeKmMupoeaHusi, Npou3600CMed U UCNbIMAHUSI OPyXCusl U cUCImeM 800pyXceHUsl

Ne 1 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kaxoii U3 cyief[ytolux MeTo/|0B SIB/ISIeTCS 0CHOBHBIM /171s1 00pabOTKU KCIIePUMEHTA/TbHBIX TaHHBIX?

. A. MeTtoz HauMeHbIIUX KBa/|paToB

. B. MeToz MakCMMa/TbHOTO MpaB0mnof00us
. C. Metop Monrte-Kapiio

. D. Metog rpafiMeHTHOrO CIyCKa

Ne 2 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kaxkoii 13 cefytoiux rpaduueckux 0ToOpaykKeHH TydIlie BCEro MoJX0AUT /i BU3yaTu3aliin
pacripefiesieHusi JaHHBIX ?

. A. JIuneliHbIit rpaduk

. B. I'ucrorpamma

. C. Kpyrosas guarpamma

. D. uarpamma paccesiHUs

Ne 3 TIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
Haiigure cooTBeTCTBUE MeX/y METO/0M 1 OL|eHKOH [1apaMeTpoB MOZe/H.

A. Metof
2.011IeHKa rapamMeTpOB MO/ie/Id Ha OCHOBe MaKCUMU3al[i1 BEPOSITHOCTU
HaWMeHBIIINX
Ha0/TFOJaeMbIX JAHHBIX
KBaJ[paToOB
B. MeTton
MakcuMmanbHOTo 3 CTaTHUCTHUeCKUHM METO/I, OCHOBAHHBIM Ha CTyYalHbIX BRIOOPKaxX
TIPaB/IoNo 00U
C. Metoz, 1.0ueHKa napameTpoB MO/ Ha OCHOBE MUHUMH3LUU CYMMBbI

Momnre-Kapsno KBa/IpaTOB OTK/IOHEHUI

Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE N0OC/Ie[0BaTeIbHOCTh
YcTaHOBWTe MOC/Ie,0BaTe/IbHOCTD 3TAIOB MPOBE/IeHUs CTaTUCTUYECKOrO aHa/lu3a IaHHbIX:

A. COop JaHHbIX
B. O6paboTtka aHHBIX
C. NuTepriperanys pe3y/nsTaToB

D. AHanu3 faHHBIX
Ne 5 IlpouMTaiiTe TEKCT Y yCTaHOBUTE TOC/E[0BaTeTbHOCTD
YcTraHOBUTe NOC/IeZ,0BaTeBHOCTD 3TANOB IIPOBEJEeHUs] SKCIIEPUMEHTaA:

A. TIpoBeseHue s3KCIiepuMeHTa
B.®opmynupoBaHue TMroressl

C. C6op u aHa/IU3 AAHHBIX
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D. IToaTBepsxeHre Uiv ONpOBep KeHNe TUIIOTe3bl
Ne 6 TIpouuTaiiTe TEKCT M 3alUILUTe pa3BePHYThIA 000CHOBAHHBIN OTBET

['uroTe3a, KOTOpasi MPOBEPSIETCST Ha COTTIACOBAHHOCTH C MIMEFOLMUCS BIOOPOUHBIMU
(SMNMpHYeCcKUMHU) JaHHBIMU Ha3bIBAeTCH ...

Ne 7 TIpounTaliTe TEKCT U 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
OcCHOBHO#1 ypoBeHb (hakTopa 3To-

Ne 8 TIIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
COOTBETCTBYE MEXY TUTIAMH JIaHHBIX U UX TIPUMEPAMHU:

Tun pansbix  Ilpumep Bonpoc

A.
HernpepsiBHbIe

B.
KomnmuuecTtBeHHBIE

C.
KareropuasnbHbie

2. IIBeT aBTOMOOU/IAA
3. Bpewmsi, 3aTpaueHHOe Ha SKCIIEPUMEHT

1. Temnieparypa B rpagycax Llenscus

Ne 9 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakoi1 u3 crefyrolyx rnapameTpoB He SIB/ISIeTCS Mepoi LIeHTPa/IbHOU TeHeHLIUU?

. A. Cpennee

. B. Meguana

. C. Moga

. D. Aucnepcus

Ne 10 TTpouuTaiiTe TEKCT, BHIOEPUTE MPABUILHBIE OTBETHI M 3alMIIIMTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kaxkue 13 ciieytolmx MeTo/J0B MOTYT ObITh UCITO/TB30BaHbI JIjisl OLeHKHW HeoTpe/ieIeHHOCTH
u3MepeHuii? (Boibepure BCe MOAXOASIHE BAPUAHTEI)

A. Craructuueckuii aHam3
B. MeToz OBTOPHBIX U3MepeHNi
C. MeToz KaTMOPOBKH

D. Metog, BU3yanu3anmu

Ne 11 TTpouuTaiiTe TEKCT, BRIOEPUTE MPABUILHBIE OTBETHI M 3alMIIIMTE apPTyMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kaxkue u3 ciegyroiux (akTopoB MOTYT BJIMSITE Ha pe3y/bTaThl SKCriepuMenTa? (Beibepure Bce
TOJXOASII{He BAPUAHTHI)

A. Temniepatypa
B. BnaxxHoCTb
C. Bpewmsi cyTok

D. LIget nnaukaropa

Ne 12 TIpouuTaiiTe TEKCT, BRIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIIMTE apPTyMEHThI, 000 CHOBBIBAOII[HE BLIOOD
OTBETOB

Kakue u3 cyieiyroiyx CTaTUCTUUECKUX T€CTOB UCTIONb3YIOTCS [/t TPOBEpKU ruriore3? (BeibepuTe Bce
TIO/IXOASAIIIe BaDUAHTHI)

A. t-TecT
B. ANOVA
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C. Xu-KBajpar Tect

D. PerpeccuoHHbIN aHa/mu3
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