





JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl JIUTEHHBIX TPOLIECCOB U MATEPUATIOBEACHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kapeapsl JIMTEHHBIX MPOIIECCOB M MAaTEPUATOBEICHHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto ocBoeHust monayist AucUUIUIMHBL "llnaHupoBaHue sKcriepuMeHTa’ SBISETCS
MOJAroTOBKA OakanaBpoB 1o HampasieHuto 22.03.02 "Meramnyprus" u npoduiro moaroroBku
K Npo(ecCHOHANbHOM JEATeNIBHOCTH B COOTBETCTBMM C TpeboBaHusAMH DenepanbHOro
["'ocynapcTBEHHOTr0 00pa30BaTENbHOIO CTAHAPTA.

3amauell M3y4yeHMs IUCLMIUIMHBI SIBJIETCS IMOAIOTOBKA CTYJIEHTOB K TBOPYECKOMY
NPUMEHEHHIO TOJYYESHHBIX 3HAHUN MPU CO3AAHUU HOBBIX U COBEPIICHCTBOBAHMIO JICHCTBYIOIINX
TEXHOJIOTUYECKUX IPOLIECCOB, POPMUPOBAHUIO Y CTYACHTOB CUCTEMbI 3HAHUH 10 IIIAHUPOBAHUIO
HKCIIEPUMEHTOB BO BceX cdepax y4deOHOW M MPOM3BOJACTBEHHOH NESATEIBHOCTH. DTa 3aaaya
pelaeTcs ciaelyroIuMH ClIoco0aMHu:

- IaTh MOHATHA 00 OLIEHKE HKCIIEPUMEHTAIBHBIX JaHHBIX, T€HEPAIbHONW COBOKYITHOCTH U
BbIOOPKH U3 HEE CIyYalHbIX BEJIUYUH;

- chopMHUpPOBATh y CTYJCHTA MPEACTABICHUS O KOPPEISAIHMOHHOM M PErpecCHOHHOM
aHalu3axX, METOJMKE OLEHKM M OTCEMBAHMS PA3IMUYHBIX (DAKTOPOB BHIOOPKM CllydaliHBIX
BEJIMYHH;

- 0o0yuuTh OOyYaromMXCsi MeETOoAaM IUIAHUPOBAHHOIO SKCHEPUMEHTa M IOUCKa
ONTUMAIILHBIX 3HAYCHUH (DYHKIIMH OTKJIMKA B ONPEACICHHOM 007acTH CyecTBOBaHMs ()aKTOPOB
TEXHOJIOTUYECKOT0 IIpoliecca;

- IPUMEHSTHh METOJbl TUIAHUPOBAHHOTO AKCIEPUMEHTA Ui OOJIETYeHHs PacuyeToB TPHU
IPUMEHEHUHU IPOOHOro (PaKTOPHOIO SIKCIEPUMEHTA.

2 MecTo TMCHUIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmmMbl

HucuuruinHa [lnanupoBaHue 3KCIEpUMEHTa BXOJUT B 00s3aTENbHYIO 4acTh y4eOHOTro
r1aHa 00pa30BaTEbHON MPOTPAMMBI.

Jns  u3ydeHus  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUA),
c(OpMHPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUIUINH/ IPAKTUK:

AHanu3 yucioBoi nHpopMaIuu

MareMaTnueckuil aHau3

dusuka

Nupopmarrka u nHGopMaloOHHbIE TEXHOJIOTUI

3HaHus (YMEHMs, BIIaJIEHUS), IOJyYSHHbIE NPH M3YyYEHUU JaHHOM IUCIMIIIMHBI OynyT
HEOOXOIUMBI 17151 U3Y4YEHUSI AUCIUILIINH/TPAKTHUK:

MonenrpoBaHue MPOLECCOB U 0ObEKTOB B METAILTYPIUH

ITonroToBka K nporueaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B pesynbrare ocBoeHus aucuMmiiuHbel (Moayns) «llnaHupoBaHHME SKCHIEPUMEHTa»
oOyyaromuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHITUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-4 CnocobGeH mNpoBOAMTH HM3MEpeHHs M HaOmoaeHus B chepe mnpodeccHoHanbHOMI
JIeSITeTIbHOCTH, 00padaThIBaTh U MPEICTABISITh DKCIIEPUMEHTAIBHEIC TaHHBIE

OIlK-4.1 Bri6upaeT v npruMeHsieT METO/IbI U CPEJCTBA U3MEPEHUS ISl ONpeesIeHUs
CBOMCTB MaTEPUAJIOB M M3JIEIUHA U3 HUX
OIIK-4.2 [IpoBOOMT 3KCHEpUMEHTAIBHBIE MCCIENOBAHUS U HCIOJB3YET OCHOBHBIE

MpHEMBI 00pa0OTKH M NIPEJICTABICHHUS MOJYUSHHBIX JAHHBIX




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B ToM

qyuce:

— KOHTaKkTHas pabora — 61,6 akaz. 4acos:

— aynuropHas — 60 akaj. 4acos;

— BHeayuTopHas — 1,6 akaJ1. 4acos;

— caMocTosTeNbHas paboTa — 46,4 aka. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMU - 324ET

AynutopHast = =
o | xouTakTHas pabora E 3 ®dopma TeKyIero
=
N B aKaJl. yacax o Bu KOHTPOJISI
Pasnien/ Tema g (5 aran, wacax) = g CaMOCTOH’feJ'ILHOfI y Kon
= o) YCIICBa€MOCTH U
JUCLIATUINHBI 5 [~ . | xomnerenu
O g £ padoThI TIPOMEKYTOYHOM
mab. [ mpakt. | 3 & aTTecTalyy
Jlek. < S 11
3aH. 3aH. | QO &
1.
1.1 Beenenue. CBeneHus u3
TCOPHUH  BEPOSITHOCTH |
MaTeMaTH4YeCKOM
CTaTUCTHKKA  (TeHepabHas TpopaGotka
COBOKYITHOCTb. BbIOOpKa N
on azmﬂx ’ BeJII/I‘III)/IH Teoperndeckoro |Texymuit KOHTPOIH
v ’ (JIEKIIMOHHOTO) YCIIEBaEMOCTH.
XapaKTepUCTUKU BBIOOPKH) OIIK-4.1,
3,75 3,75 | 5,8 MaTepHara. IIposenenue
TTousrue 0 BUIAX OIIK-4.2
- Wzyuenue pacdeTHbIX paboT ¢
P JOToNTHATENBbHOTO | mpuMmenenuemM ITK.
MaTeMaTHYECKOTO u MaTeDHANA
¢usugeckoro p ’
SKCIEPUMEHTOB, MPUHIIAIIAX
reOMETPUYECKOTO "
(hU3HUUECKOTO MO00MS.
1.2 Craructuaeckue
METOABl B YIPaBJICHUU [TpopaboTka
Ka4eCTBOM TMPOJYKITHA. | o TEOPETUYECKOTO
Texymuit KOHTPOJIb (JIexMOHHOTO)
MPOIYKIIHH. TIpuHIUIBI MaTepHaa.
BHIOOpa  KOHTPOJIUPYEMBIX Nzyuenue
napamMeTpoB U HX YpPOBHS B JTOTIOJTHUTEILHOTO
CTaHJapTax Ha Marepuaia. .
Texymuit KOHTPOJIb
METaJUTyPTHYECKYIO ITpopaboTka
YCIIEBAEMOCTH.
MIPOIYKIIHIO. METOIUIECKHIX OIlK-4.1,
3,75 3,75 | 58 . IIposenenue
CraTtucTiueckoe YKa3aHHH K OIIK-4.2
pacueTHbIX paboT ¢
000CHOBaHUE o0bema MpaKTHaeCKiM | on TIK
BBIOOPKH TIpH KOHTPOJIE Y 3aHATHSM, P ’
MOCTABIIUKA " COCTaBJICHHE
norpedurens. KoHTposbHbIE KOHCIIEKTa,
KapThl. Oomas cxema HOATOTOBKA
yIpaBJicHHS OTBETOB MO
TEXHOJIOTHUYESCKHM KOHTPOJIbHBIM
00BEKTOM C  aJanTHBHBIM BOIPOCAM.
OJI0KOM.




1.3 XapaxkTepuCcTUKH BU-IIOB

SKCHEPUMEHTOB IMpopaGorka
(TeopeTrueckuii MOJIXO/I, pop
TEOPETHIECKOTO
MaTe-MaTH4ecKoe (1eKIHOHHOTO)
CUMYJIUDOBaHHME  YCIIOBUH MaTeDHANA
SKCIEPUMEHTa, (PU3NYeCKui s peHI/Ie.
9KCIIEPUMEHT), YCIIOBUS v
JIOTIOJTHUTEIILHOTO
noaoous (uznueckoro MaTePHaa
00BbEKTa W MaTepHaATbHOMN po I;GOTK.a Texkymuit KOHTPOIB
xonuu. Bpibop Hauboiee pop YCIIEBAEMOCTH.
3¢ peKTUBHON CXEMBI 3,75 3,75 5,8 MCTOLHHCCKHX IIpoBenenue OIIK-4.1,
' ' ! YKa3aHHH K P OIlK-4.2
JKCIIEPUMEHTA. mbaxtiaeckay | PACIETHBIX pabor ¢
Cocrasienue I1aHa pSaH}ITI/I}IM npumenenuem [1K.
MPOBEACHHS SKCIIEPHMEHTOB COCTaBJ‘IeHI:Ie
pa3HbIX YpOBHEH (OIBITHBIH, KOHCLICKTA
nabopaTopHBIH, HOZ[FOTOBK;I
MOJTYIIPOMBIILIEHHBIH, OTBETOB 110
MIPOMBIIIICHHBIH,
U3rOTOBJICHUE KOHTPOJIbHBIM
. BOIIPOCAM.
OIIBITHO-TIPOMBIIIIEHHOM p
HapTUn).
ITpopaboTka
TEOPETHIECKOTO
(JIEKIIMOHHOTO)
Marepuana.
1.4 BeeneHue B METOAUKY s 'IJ)CHI/IC
TUTAaHUPOBAHHS M
JIOTIOJTHUTENIEHOTO
9KCHEpUMEHTA (obmue MATeDHALA
MOHATHS, IPUHIUIIBI). Bujp HpopI;GOTK;'i Tekymuii KOHTPOJIb
MapaMeTpoB ONTHMHU3ALUH CIIeBaeMOCTH.
061(;6HICI-II)HLII7[ 1ay aI\]/-IIeT , 3,75 3,75 | 58 MCTOIICCKHX yH OBEJICHHE OIK-4.1,
P p ' ' ' yKa3aHUH K P OIlK-4.2
ONTUMH3ALINH, GbyHKIUSA pacueTHbIX paboT ¢
MPaKTUIECKUM
JKEIaTeIbHOCTH. Br16op ARSI npumenenuem I1K.
THIa MaTeMaTHYEeCKOH COCTaBJ'IeHI:Ie
MOJIMHOMUAIILHOM WJIH UHOM
MoeH KOHCIIEKTa,
: MOATOTOBKA
OTBETOB 110
KOHTPOJIbHBIM
BOIIPOCAM.
. N [IpopaboTka
15 Tlonuelidi u ApOOHBII pop
. TEOPETUYECKOTO
(haKTOpHBIA  KCIIEPUMEHT. S
IpaBuna MIOCTPOSHHUS vaTeDHANa
IUIAHOB — JPOOHBIX PEILTHK. s peHI/Ie'
Pucku mpu HMCHONBE30BaHUH v
JIOTIOJTHUTEIBHOTO
TJIAHOB c JIPOOHBIMU MATeDHAA
peluMKaMd — BIMSHUE Ha Iro g 60T1<.a Tekymwmii KOHTPOITb
TOYHOCTh TPOTHO3UPOBAHHUS pop YCIIEBaEMOCTH.
METOIMYECKUX OIIK-4.1,
(yHKIMU  OTKIHMKA. THIIBI 3,75 3,75 | 58 o TIposenenue
YKa3aHH K OIlK-4.2
IUIAHOB  DKCIIEPU-MEHTa — pacueTHbIX pabor ¢
MPaKTUICCKUM
IBY- W Tpex (HakTopHbIE SAHSTIAM npumeHenueM [1K.
wianel Tima N = mn (N - COCTaBJ'ICHI:Ie
HEOOXOIUMOE KOJIHM-YECTBO COHCIEKTa
OTBITOB, M — KOJUYECTBO o FOTOBK;
ypOBHEH BapbUPOBAHUS OTZI:GTOB o
CIlydaliHbIX (haKTOpoOB, N
KOHTPOJIbHBIM

KOJINYECTBO (haKTOPOB).

BOIIpoCaM.




[TpopaboTka

1.6 Koa¢pdunuent TEOPETUYECKOTO
KOHKOPJAINU (IexunoHHOTO)
(ko3¢ dunueHt  cornacus) Marepuana.
IpU  OKCHEPTHOH  OLIEHKE Nzyuenue
BIUSHUS ~ (aKTOPOB  Ha JIOTIOJTHUTEIILHOTO
GbyHKIHIO OTKJIMKA Marepuana.
napaMeTp  ONTHUMHU3ALUH). IMpopaboTka N
(nap p " ) pop Texymuii KOHTPOJIb
OcHOBHbIE CBOMCTBA METOAMYECKUX
MATpHUIGl  MaTeMaTHYECKU 3,75 3,75 5,8 Ka3aHuH K yenesaemMocTH. OIIK-4.1,
P ! ! ! Y IIpoBenenue OIIK-4.2
TUTAHUPYEMOTO MPAKTHISCKUM
pacueTHbIX paboT ¢
9KCIIEPUMEHTA 3aHATHUSM,
(OpTOrOHANB-HOCTD, COCTaBJICHHE
POTOTa0EIBHOCTS, KOHCIIEKTA,
CUMMETPUYHOCTb, IIOJITOTOBKA
HOPMHPOBKA OTBETOB I10
9KCIEPUMEHTAILHOM KOHTPOJIbHBIM
MAaTpHIIBI). BOTIpOCAM.
npumenenueM I1K.
IMpopaboTka
TEOPETHIECKOTO
(JIEKIIMOHHOTO)
Marepuana.
1.7 Meroauka  pacuera P
Nzyuenue
K03 GUIIUEHTOB
JIOTIOJTHUTENIEHOTO
SMITUPUYECKOTO YPABHEHHS
Matepuanallpopa .
[0 JaHHBIM IPOBEIECHHOTO GoTKa Texymuii KOHTPOJIb
TUTAaHAPYEMOTO CIIeBaeMOCTH.
Py METOJIHYECKUX b OIIK-4.1,
9KCIIEPUMEHTA. CBsI3b 3,75 3,75 | 58 N ITposeneHue
YKa3aHHH K OIlK-4.2
s dexra (hakropa c pacueTHsIX paboT ¢
MPaKTHIECKUM
k0a(punmenTamu npumenenuem I1K.
3aHATHSM,
YpaBHEHHUSI. Kpurepun
COCTaBJICHHE KOHC
ONTUMAJIbHOCTH TJIaHOB
-TIeKTa,
JKCIIEPUMEHTA.
MOJrOTOBKA
OTBETOB 110
KOHTPOJIBHBIM
BOIIPOCAM.
[IpopaboTka
TEOPETUYECKOTO
(JIeKIIMOHHOT0)
Marepuaa.
1.8 BBeneHue B pelieHue 1o N3yuenune
TMOUCKY OIITUMAJIBHOT'O JOIIOJIHUTECIIBHOT'O
IKCTPEMANILHOTO  3HAYEHHS Marepuana. N
Texymmii KOHTPOIIb
napaMeTpa ONTUMM3AIUU B IMpopaboTka
yCIIeBaeMOCTH.
obnactu OTpeaeNeHUs METOIMYECKUX OIIK-4.1,
3,75 3,75 | 58 . IpoBenenue
(dhyHKIUU JIBYX u YKa3aHH K OIlK-4.2
pacdeTHbIX paboT ¢
MHOTO-(aKTOPHBIX MIPAKTUYECKAM
N npumeHenuem [1K.
ypaBHEHHH (METOX KPYTOTO 3aHSITHUSIM,
BOCXOX/ICHHSI COCTaBJICHHE
Bokca-Yuiicona u ap.). KOHCIIEKTa,
MOJArOTOBKA
OTBETOB I10
KOHTPOJIbBHBIM
BOIIPOCAaM.
Hroro no pazaeny 30 30 |464
Hroro 3a cemectp 30 30 46,4 3a4éT
Uroro no pucnuminuze 30 30 46,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBanus — AUCHUIUIMHBL  «[[naHMpoBaHHME  BKCIIEPUMEHTa)
MIPUMEHSIOTCS TPAAUIIMOHHASA U MO1YJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexumu POXOAT KaK B TPATUIIMOHHOW (hopMe, TaK B B PopMe JICKIUI-KOHCYIbTaIluMH,
IJI€ TEOPETHUUECKUN MaTepHall 3apaHee BbIAAETCA CTYAEHTaM ISl CAMOCTOSTEIIbHOTO U3YYEHUs,
JUIL  TIOJTOTOBKH BOIIPOCOB JICKTOPY, TaKUM 00pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCBHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTCI C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIMOHHBIX MAaTEPHAIIOB.

JleKuMOHHBIA MaTepHualn 3aKpEIUIseTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBbIE WM WHAWBUIyaJIbHbIE 3aJaHusd 1O mnpokjaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJIB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUSs, KOTOPBIi
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBICHUS CBSI3€M MEXIY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUN MPAKTUYECKUX 3AHATHUNA HCIOJIB3YETCS TEXHOJIOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusl, IPU STOM
CTYIEHTBl pabOTaIOT COBMECTHO C TOCIEAYIOIIUM TPYIIOBBIM aHAIM30M MOTYyYEHHBIX
pe3yJIbTaTOB.

B yuebGHOM mpoliecce UCIONB3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE (JOPMBI TPOBEICHUS
3aHATUN (KOMIIBIOTEPHBIE CHUMYIISINH, pa300p KOHKPETHBIX CHUTyallMil) B COYETAHUU C
BHEAYJIUTOPHON paboToiil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJarouuxcsi.

CaMmocTtosTenbHass paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYalbHOM
popabOTKe TEM B MPOIIECCe HAMMUCAHUS PePepaToB, BHIMOIHEHUS UHIMBUIYAIbHBIX 3aIaHUM, B
MpoIIecce MOATOTOBKU K KOHTPOJIBHBIM pab0TaM M UTOTOBOM aTTECTAIIUH.

6 YueGHO-MeTOAMYeCcKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThl 00y4aloIuXCs
[Ipencrasneno B mpuioxxenuu 1.

7 OuneHovnblie cpeacrea AJsl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecreyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. JlykesroB, C. M. OCHOBBI HHXXCHEPHOTO SKCIEepHMeHTa: YueOHoe mocodue /
JlykesiHoB C.U., [Tanor A .H., Bacunwes A.E. - Mocksa M1 PUOP, HUL] UTH®PA-M, 2019. - 99
c.: - (Beicuiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-100021-2. - TekcT : 271€KTPOHHBIH.
- URL: https://new.znanium.com/catalog/product/1020699 (nara oopamenus: 15.02.2024).

2. CprukoB, A.b. IlnanupoBanue 3kcrepuMenTa: yueoHoe nocodue/A.b. Cerukos, A.A.
Omab6aes, E.H. [llupsieBa, M.A. lllekimeeB. — Marautoropck: M3n-Bo MarHuToropck. roc. TeXH.
yHa-Ta uM. [.11. Hocosa, 2023. 70 c.

0) lonoJiHMTE ILHASA JIUTEpaTypa:


https://new.znanium.com/catalog/product/1020699

1. Anmnep, IO.I1. Merononorus U npakTHKa IJIaHUPOBAHUS SKclepuMmeHTa B Poccun .
monorpadus / FO.I1. Annep, FO.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢c. — ISBN
978-5-87623-990-7. — Tekcr : anekTpoHHbIi // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL.: https://e.lanbook.com/book/93686 (mara obpamienus: 15.02.2024). — Pexxum mocryma:
JUISL aBTOPU3. MOJIb30BaTEIICH.

2. Menbpanuenko, A.C. MaTtemaruueckas CTaTUCTHKa W aHalIM3 JAaHHBIX . ydeOHOE
mocobue / A.C. Menpunuenko. — Mocksa . MHCHUC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — Tekcr : anekTpoHHbIi // JIaHb : 2IIEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/108035 (nata obOpamenus: 15.02.2024). — Pexum jgoctymna:
JUTSI aBTOPU3. TTOJIb30BaTENEH.

3. Crenanos, [1.E. [InanupoBanue SKCIIEPUMEHTA ;| y4eOHO-METOIUIECKOE

nocobue/I1.E. CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — TexkcT : anekrpoHHslii // Jlanb
. 2JIEKTPOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/108113. — Pexum
JIOCTYTIA: JUIsi aBTOPH3. TI0JIb30BATEIICH.

B) MeToanyeckne yKazaHus:

1. Craructudeckre METOAbl 00paOOTKH M aHATN3a YHCIOBOW HH(OpMAIHH, KOHTPOJIS U
ynpBblIeHUs KauecTBoM npokara/M.M. Pymsnnes, C.A. Jleannosckuii, H.A. Pyunnckas, K.E.
Uepxkacos, A.B. JlorunoB. — Yue6Hoe nocodue. — Marautoropck: M3a-Bo Maruutoropck. roc.
TexH. yH-Ta uM. .. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuanTpl 3aaHuii 1O aHAIW3Y YUCIOBON HHMOpMAIMH st
OakanaBpoB. — MeTonuyeckue ykazaHusi. - Marautoropck: M3a-Bo MarHuToropcek. roc. TexH.
yu-ta um. I'.1. Hocosa, 2017. 15 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue [10 Ne norosopa Cpox aeicTBuS JTUIIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
STATISTICA B.6 K-139-08 ot 22.12.2008 0EeCCPOUHO
Adobe Reader CBOOOTHO 0ecCcpoUHO
ONEKTPOHHBIE
THIAKATBI IO K-278-11 or 15.07.2011 6eCCPOUHO
JUCITUTLIAHE
"MarepuanoBenenue"

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
HanuonanbHass MHQOPMAIMOHHO-aHATUTHYECKAS
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MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:
MaTepHaﬂbHO-TeXHquCKOG obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:

1. Ayauropust Al TEKIMOHHBIX M IPAKTHYECKUX 3aHATUH - MylbTUMEAUIHHBIE CPEACTBA
XpaHeHHs, TMepeladyd U NpPeACTaBICHUs WH(POPMALUU, MOJCIN KPUCTALIMYECKUX PEIIETOK,
IUTAKaThI

2. Aynuropus  Juis  TPYNIOBBIX U UHIUBHUAYaIbHBIX KOHCYJIbTALIUH,
CneuuanuzupoBannas meoeb. [lepconanbHbie kommbloTepsl ¢ maketom MS Office, Beixoom B

WHTEepHET M C JOCTYIIOM B 3JIEKTPOHHYIO HH(DOPMAIMOHHO-00Pa30BaTENbHYIO CpEeay
YHUBEPCHUTETA TEKYILETO KOHTPOJIS M IPOMEXKYTOUHON aTTeCTalluH

3. Ayaumropum i CaMOCTOSTENbHON paboThl: KommbloTepHble [lepcoHanbHBIE
xoMnbroTepsl ¢ makerom MS Office, Beixomom B IHTEpHET U ¢ JOCTYIIOM B KJIACChI; YUTAIBHbBIC
3aJ161 OMOIMOTEKH 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCHUTETA.

4. TlomemnieHue ans XpaHeHus U npoduiaktuueckoro Crenuanu3upoBaHHas MeOelb.
CraHOYHBII TapKk 00OpYIOBaHHMS M MHCTPYMEHTHI IUIsl OOCITY)KHBaHHS M PEMOHTa y4eOHOTO
o0opyoBaHus. MPOPUIAKTHYECKOTO OOCITY)KMBaHHS M PEMOHTa Y4eOHOTO 00OpYyHOBaHHMS.
[Tomerenue i XpaHeHHs yueOHOTo 000py10BaHUS.
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6 YyeOHo-MeTOoANIECKOE
00y4arIuXxcs

ob0ecneuenmne

CaMOCTOAITEJILHOM

IMPMJIOXEHMUE 1

padoThbI

Ouenounbvie cpedcmea 0l NPOBEeOCHUS MeKyue20 KOHMpPOas 6 8uoe  ayoOumopHoU

KoHmpoavuou pabomul (AKP)

Ilepeuenv mem 0151 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUSIM.
HcxonHble naHHBIC AJIs8 MPOBEICHUS NPAKTHUECKUX 3aHSATUN TIPEICTaBICHBI B 16
BapHaHTax CIYYalHBIX BEIOOPOK (00hEM BBIOOPKH — N = 59), OJIMH U3 KOTOPBIX IPUBECHA HIDKE.

% C % Cr %Mn Ni Ti HRC Ku ¢
2,49 15,21 5,75 2,87 1,52 61,04 5,01 16,58
2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22
2,01 17,15 3,26 2,98 1,24 | 61,49 6,06 17,97
2,62 19,33 5,46 2,6 1,18 60,08 11 5
2,54 15,57 3,34 1,85 1,39 62,65 8,5 16,17
2,11 16,55 5,78 1,76 1 59,34 10,42 4,66

3 16,99 5,59 2,9 1,66 60 11,96 5,9
2,99 20,92 4,9 1,02 1,93 59,32 6,35 10,71
2,82 17,85 3,46 2,97 1,06 61,95 5,13 10,15
2,06 19,69 4,52 1,87 1,69 60,51 8,47 8,38
2,56 17,95 4,02 1,47 1,43 62,01 6,46 5,26
2,67 16,49 5,78 1,95 1,96 61,68 11,19 7,29
2,09 18,27 5,88 2,34 1,69 62,68 10,8 17,5
2,64 17,52 3,11 1,13 1,96 59,4 6,56 4,99
2,95 16,23 3,48 1,61 1,09 62,48 6,79 5,04
2,62 15,15 4,82 1,39 1,15 59,62 6,04 6,84
2,55 16,53 3,19 1,08 1,24 | 59,99 5,23 2,06
2,04 18 5,16 2,13 1,49 62 10,66 2,46
2,17 19,45 3,46 1,04 1,43 59,92 5,96 12,79
2,97 17,4 3,42 1,88 1,29 60,73 9,94 10,58
2,65 19,8 51 1,56 1,77 62,36 5,22 11,2

2,2 15,84 5,66 2,17 194 | 61,97 9,63 9,45
2,39 18,17 4,03 2,03 1,2 62,4 9,84 13,73
2,53 17,61 3,1 2,77 1,97 62,16 8,67 13,62
2,06 17,45 5,56 1,09 1,82 61,26 551 10,6
2,16 15,93 55 1,22 1,43 62,73 11,34 16,51
2,96 20,44 5,82 2,58 1,03 60,91 9,57 4,07
2,75 19,64 4,54 2,76 1,86 62,55 9,22 7,25
2,7 19,55 5,13 1,15 1,93 62,06 10,19 13,86
2,72 20,36 3,26 1,63 15 59,98 10,16 17,61
2,54 19,63 4,03 2,61 1,01 62,49 7,2 11,12
2,67 15,9 5,08 2,44 1,43 59,56 9,21 10,51
2,85 20,82 3,21 2,92 1,93 61,28 8,15 2,35
2,28 19,5 5,39 2,29 1,38 60,25 7,9 7,79
2,73 17,63 5,03 1,31 1,56 60,38 10 14,66
2,73 16,78 3,05 1,13 1,38 62,92 7,02 5,39
2,77 16,23 5,87 1,22 1,88 59,66 11,33 3,18




2,11 | 1911 5,28 2,52 1,37 | 60,23 6,79 9,08

2,87 18,35 5,92 1,65 126 6002] 11,69 9,92

22| 16,21 3,07 2,57 164 | 62,35 11,1 6,04

22| 16,07 4,01 2,58 164 | 61,63 9,74 3,58

2,38 | 16,97 3,53 1 1] 59,39 7,37 | 10,42

2,56 | 15,85 3,87 1,36 13| 59,55 | 10,14 6,77

244 17,19 3,61 2,07 1,84 | 62,96 11,7 2,96

2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12

226 | 17,16 5,12 1,99 1,52 60,1 7,63 | 12,65

221 | 1794 4,89 1,93 158 | 6013| 1045| 17,72

206 | 1572 5,72 1,09 19| 6242 6,82 | 12,56

2,71 19,44 4,91 1,6 105| 61,63 6,52 9,57

2,79 | 18,06 5,16 2,37 1,45 | 60,02 7,98 9,93

2,83 | 15,86 4,37 2,94 1,15| 59,92 585| 16,12

2,66 | 18,85 3,1 2,76 1,38 | 62,88 5| 1491

2,74 19,49 3,93 2,95 1,69 59,3 7,98 | 10,96

2,62 | 1567 5,91 2,51 197 | 59,61 7,81 7,1

2,56 | 20,09 3,81 2,74 135| 6255| 11,44 2,91

2,27 | 1581 3,76 1,28 1,87 60,11] 11,95 7,01

2,79 | 19,99 5,7 1,23 1,73 | 61,97 5,84 2,74

2,7 16,43 4,8 1,84 152 | 60,07 5,93 4,41

2,71 | 18,82 4,15 2,89 146 | 62,62| 10,68| 13,85

AKP 1. ITpaktruyeckas nepsuyHast 00paboTka BEIOOPKH CIIydaitHON BETMUYHUHBI

Bpluncnute C OpUMEHEHHEM porpamMMHOro mpoaykta Exel  cratuctmueckue
XapakTEepUCTUKN (MHHHMAaJIbHbIE, MaKCUMallbHble, pa3MaxX 3HAu€HUH, CpeiHHEe 3HAYCHMS,
CPEIHEKBAIPAaTUIECKOE OTKJIIOHCHHE-CTaHAapTHOE OTKIOHEHWe, KoddduumeHnT Bapuanmw,
Me/lMaHa, MOJia) pacueTHOM BBIOOPKU. TO €cTh BBIYMCIUTD MO HE3aBUCUMBIM (X) U 3aBUCUMBIM
(Yi) ciiyyaifHbIM BeTHUYMHAM CIICTYIOIINE XapaKTePUCTUKH:

- MUHUMAJIbHBIC 3HAYCHUSI CITydaifHbIX BenuduH - (Xi, Yi)min;

- MaKCUMaJIbHbIC 3HAUYEHUS CydalHbIX BeMUIHH - (Xi, Yi)max;

- pasmax — R = (X, Yi)max - (Xi, Yi)min;

- cpennee 3HaueHUE (Xicp, Yicp) = Z(Xicp, Yiep)/N, TAE N — 00BeM BBIOOPKH;

- CpEIHEKBaIpaTHYEeCKOe OTKIOHEHHE=CTaHJapTHOE OTKIOHeHHe Sy = [X (X —
Xep)?IN1P?; Syi = [Z (Yi — Yep)?In]®%;

- ko3 dunuent Bapuanun, % — Vyi =  (SxilXepi) 100 % 1 Vyi = (SyilY i) 100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CIyYalHOW BEJIMYMHBI MEXKIY
MUHUMAJIBHBIM B MakcuManbHbIM ee 3HadeHussMu — med (X, Yi) = [(CXi, Yi)max - OKi, Yi)min)/2;
MenraHa B OOJIBIIMCTBE CITy4aeB HE COBMAACT CO CPETHUM 3HAYCHHEM BBIOOPKH;

- moza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITy4dailHOW
BEJIMUMHBI (OTPEEINIeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPaMME).

[TocTpouTh THUCTOrpaMMBl CIy4YalHBIX BEIMYMH (Tpaduueckoe pachpeiesieHue
CITy4aifHOW BEIMYHMHBI) M CPABHUTH MX C TEOPETHUESCKIMHU PACTIPEICTICHHISIMH.

Jns KoHKpeTHOH ciydaiiHOW BenmuuuHbl (X, Yj) ee pacmpereneHHe B BBIOOpKe
OTIpeNeNsIeTCs] MOCTPOSHHUEM THUCTOTPAaMMBI. AJITOPUTM 3TOTO TOCTPOCHHS 3aKII0YaeTcs B
CJICAYIOIIEM:

- Ha OCH OpJMHAT OTKJaJbIBaeTCs 4actora (Nj) WM 4dactocTh (Ni/N) — KOIUYECTBO
3HaYeHUH CITy4aifHOW BEJTMYMHBI, NONAJAIONINX B ONpPEACICHHbI MHTEpBaJ 3HAUEHUI; HA OCH
abIMCC OTKJIAIBIBACTCS HECKOIBKO WHTEPBAIOB BHYTPU pa3Maxa CIy4ailHON BEMYHMHBI, YUCIIO



ATHX WHTEPBAJIOB OIPEACTISETCS CTATUCTUYECKH, B OOJIBIIUHCTBE CIIy4aeB 3TO YUCIIO COCTABISET
10 uaTEpBAIOB;
- TIPA 3TOM TPOBEPOYHBIMU KPUTEPUSMHU MPABUIBLHOCTU TMOCTPOSHUSI TUCTOTPAMMEI

SIBJISICTSI BBIMIOJTHEHUS YCIIOBHE Xn; = N wium X(Ni/n) = 1.

AKP 2. KoppensiiMoHHbIH aHaIu3 BEIOOPKH

Pacuurath npu momoriy nporpammoro npoaykra Exel (Haxxats Ha ki1aBuiry fy, BEIOpaTh B
MO3UIUN «CTATHCTUKA» (PYHKIHIO «KOPpeNI», YKa3aTh KOOPAWHATHI COOTBETCTBYIOIIUX Iap
CIIy4aiflHbIX BEJIMYHWH, MOJYYUTh 3HAUEHUS MAPHBIX KOA((UIMEHTOB KOPpPESUU) MOoMapHbie
KOA((HUITMEHTHI KOPPEISIIIAA MKy HE3aBUCMBIMH CITyYalHBIMUA BETTUIUHAMU — [y xi+1 ¥ MEKIY
3aBUCUMBIMU (Yj) U He3aBUCUMBIMH (X;) IEPEMEHHBIMU -lyjyi; OMPEACIUTh UX 3HAYUMOCTb
MyTEeM CPABHECHHSI ¢ TAOIUYHBIMHU, KPUTHUECKUMHU 3HAYCHUSIME KOA((DHUIIHEHTA KOPPEIISIIIHH.

Huxe npencraBnena tabiuia ¢ KpUTHYECKUMH 3HaAUCHAMU KO3 PUIINEHTA KOPPENSIINY B
3aBHCHMOCTH OT 00beMa BBIOOPKH (N) U ypOBHS 3HAYMMOCTH (0); o0 = 1 — P, rie P — BEPOSTHOCTD
COOBITHS.

Kputnueckue 3Hadenus ko3 duimenra koppensuu

Ob6beMm YpOoBEHb 3HAUUMOCTH, 0.

BBIOOPKH, N 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
5 0,6694 0,7545 0,8329 0,8745 0,95074
6 0,6215 0,7067 0,7887 0,8343 0,92493
7 0,5822 0,6664 0,7498 0,7977 0,8982
8 0,5494 0,6319 0,7155 0,7646 0,8721
9 0,4973 0,5760 0,6581 0,7348 0,8233
10 0,4973 0,5760 0,6581 0,7079 0,8233
11 0,4762 0,5529 0,6339 0,6835 0,8010
12 0,4575 0,5324 0,6120 0,6614 0,7800
13 0,4409 0,5139 0,5923 0,6411 0,7603
14 0,4259 0,4973 0,5742 0,6226 0,7420
15 0,4124 0,4821 0,5577 0,6055 0,7246
16 0,4000 0,4683 0,5425 0,5897 0,7084
17 0,3887 0,4555 0,5285 0,5751 0,6932
18 0,3783 0,4483 0,5155 0,5614 0,6787
19 0,3687 0,4329 0,5034 0,5487 0,6652
20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974

30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189
40 0,2573 0,3044 0,3578 0,3932 0,4896
45 0,2428 0,2875 0,3384 0,3721 0,4648
50 0,2306 0,2732 0,3218 0,3541 0,4433
60 0,2108 0,2500 0,2948 0,3248 0,4078
70 0,1954 0,2319 0,2737 0,3017 0,3799
80 0,1829 0,2172 0,2565 0,2830 0,3568
90 0,1726 0,2050 0,2422 0,2673 0,3375
100 0,1638 0,1946 0,2301 0,2540 0,3211

B Exel 3anosens! pOpMYIIBI T pacyeTa MonapHoro KodpGUIHEHTa KOPPEAINN:
- I i1 = 2(Xi — Xicp) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1

lyixi = Z(Xi - Xicp)( Yi— ch)YiXi/ nSXiSyi.




3HaYMMOCTh ~ KO3(ppuIMEeHTa MapHOH  KOPpENALMU  ONpEeAessieTCs  CpaBHEHHUEM
(dakTHYeCKOro 3Ha4YeHHS Kod(pUIMEeHTa KOppensuu ¢ TaOJWYHOM 3HAYCHHEM: €CJTH
(akTHueckoe 3HaYeHHE OOJbIIEe TAOIMYHOTO, TO CYIIECTBYET MEXKIY HEU3BECTHBIMU 3HAUYMMAs
CTaTHCTUYECKAs CBSI3b, B IPOTUBHOM CIIyyae TaKOBasl CBSI3b OTCYTCTBYET.

AKP 3. Orceurs He3HaunMble (akTOp aHaIM3Upyemoil BbIOOpkH. OnpenenuTsb
CTAaTHUCTUYECKU 3HAYMMBbIE CBSI3M MEXAY 3aBHCHMBIMHU M HE3aBUCHUMBIMU IIEPEMEHHBIMU U BUJA
PErpecCUOHHOM 3aBUCUMOCTH, a TAK)KE MEX/1Y HE3aBUCUMBIMHU IIEPEMEHHBIMU.

B nepByto ouepenb cTpOUTCS KOPPEISAIHMOHHAS MAaTPULIa — CHMMETPUYHAsT OTHOCUTEIBHO
qUaroHanu (aHaJOrMYHO TaOJMIE CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAHAHOTO WU
JMYHOCTHOT'O YeMITMOHATa) — 00pasel] MPUBOJIUTCS HIDKE.

X1 X5 X3 Xa Xs Y1 Y>, Y3 \#

X1 1 Ix1,x2 I'x1,x3 I'x1 x4 I'x1,x5 ly1x1 Yaxt ly3xi lyaxi
X 1 I'ox3 I'x2 x4 I'x2,x5 ly1.x2 ly2.x2 lya.x2 lyax2
X3 1 I'x3,x4 'x3,x5 ly1x3 ly2.x3 ly3x3 lyax3
X4 1 x4 x5 ly1.x4 ly2.x4 Y3 xa lya xa
Xs 1 ly1x5 ly2.x5 Yaxs 'Yaxs
Y1 1 ly1,y2 fyLy3 Fy1,y4
Y2 1 Y2y3 ly2,v4
Y3 1 ly3,ya
Yy 1

3arem 3HaueHHS KOAPPHUIIMETOB NAPHBIX KOPPEIALUN OTMEYAIOTCS 3HAKOM (+), €CITH 3TOT
KO3 PHUITUEHT KOPPEISAIMN CTATUCTUYECKH 3a4MM, ¥ 3HAKOM (-), €CITU KOA(PPUIIUESHT KOPPEAIIUn
He3HauuM. J[J11 oTcerBaHUsl HE3aBUCUMBIX MEpEeMEHHBIX (X-0B) MPOBOIUTCS (OAMH U3 METO/IOB)
cleayolas Mmpoieaypa: U3 olel KOppelsiuOHOW MaTpHIIbl BBIAETSETCS y4acToK ¢ X U B
sTYCHKAX MPOCTABJISIETCSI COOTBETCTBEHHO (+) wiIH (-).

X1 Xz X3 X4 X5 Komn-Bo

3HAYMMBIX
KOppeIsLMi

X |1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xy |+ - + 1 + 3

Xs | - + - + 1 2-1-0

Takum 006pazom, mocse AByX UTTepanuii octanuck 3 X-a - X1, X3, u Xs.

Jli1a BbIOOpa 3HAUMMBIX 3aBUCUMOCTEN (M0 KO3(DPUIMEHTY KOPPEISALUKN) MEXIY Y-MU U
X-MH, YTOOBI NOCTPOUTH PErPECCHOHHBIE YPAaBHEHHs CBSI3M, HEOOXOIUMO IMpPOAHATU3UPOBAThH
€l11e OJIHY YacCTh KOPPEJIAIIMOHHOW MaTPUIIbL:

Y, Y5 Y3 \'# 3HauYNMBbIEe
Koppersanuu X
C Yi

X1 fyixalt | Tyasal- | haxalt | Tyaxal- XicYiuYs

X2 rxl,x2/ - rxl,x2/ - rxl,x2/ - rxl,x2/ - X, — HeT
KOppeIAIuii ¢

Yi

X3 axal- | baxal- | baxal- | axsl/+ Xs3cYa

X4 Maxalt | Faxalt | Baxalt | Taxal- | Xac Yy, Yo, Y3

Xs Neaxs- | axsl= | Mxaxsl= | Txaxs/+ Xsc Yy

3Ha4. kKoppel. Y; Yic | YocXs!| Ysc Ysc
C Xi Xl, X4 le X4 X3, X5

Ha ocHoBaHMM 3HaYMMBIX KOO(QGUIIUEHTOB KOPPENALUU MeXAY YU X Opeaensercs, 4To
HE00XO0/IMMO TOIYYUTh PETPECCUOHHBIE YPAaBHEHUS CIEIYIOUIMX BHJIOB M C YUETOM OTCEUBAHUS
X-0B:



Y1= ap+ arXy+ asXy;
Yo=ag+ a4X4;

Y3 =ap+ ar Xy + asXy;
Y4 =ap+ azX3+ asXs;

AKP 4. [Tpu nomony NpuMEeHEHHS perPECCHOHHOT0 aHaIN3a PaCCUUTATh KO HUIIMESHTHI
PErPECCUOHHOTO YPaBHEHMUSL.

B AKP 3 ompeneneHbl BUIBI PETrPeCCHOHBIX 3aBHCHUMOCTEH, KOTOpPBhIE HEOOXOIMMO
NOJIyYUTh JJIsl OLIEHMBAHHUS, IIPOTHO3Aa W YIPaBJIEHUS TEXHOJIOIMYECKMMHU Ipoueccamu. [l
pacueta Ko3(h(ULIMEHTOB YypaBHEHHUI &g, @; MPUMEHSETCS PACYETHBIA METOJl HaWMEHBIINX
kBagpatoB (MHK) c wucmonb3oBaHueM HCXOJHOM BbIOOpKM ciydailHbix BennunH. MHK
IpelroyiaraeT MOMCK AKCTPEMalabHOro (MUHUMAIBHOTO) 3HAUYeHHUS (YHKUIHMOHAA CYMMBI
Pa3HOCTH B KBaJIpaTe MEXAY (PaKTHUECKUMH U paCU€THBIMU 3a4CHUSAMH (DYHKIIMU OTKIIUKA:

F = 2(Ygaer — yp.m,)2 — min (0). B ypaBHEHHE TOACTABIIAIOTCS MOCTPOYHO (HaKTHUECKUE
3HAYEHUA Ypacr- U Ypacu. B BUJE ypaBHEHHMs, nomydyeHHOro B AKP 3. Jns pemeHust ykazaHHOIO
byHKIIOHATa HE00OXOJUMO MOJTYYUTh CUCTEMY YPABHEHUI B YACTHBIX POU3BOAHBIX U KAXKI0€ U3
ypaBHEHHMI NPUPAaBHATH K Hymo. Takum 00pa3oM, IMoiydaTcst 3Ha4eHHS CBOOOTHOTO UJICHA
ypaBHEHUSA &g M KOA(G( UIIMEHTH MPU HE3aBUCHMBIX NMEPEMEHHBIX 8 = ay. s omepaTuBHOTO
pemennss MHK npumensiercs nporpammuoe odecnieuenue Exel (fy — nuneiin). B noanporpamme
«JIMHEIH» YKa3bIBAIOTCS KOOPAMHATHI Yi U X;j, 3aTeM Habuparotcs nozuuuu « ICTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTeibHO BbIACICHHOE T0JIE TPOTPAMMHO TOMEIIAOTCS PE3YJIbTaThI
pacdera — KO3 GUIIUEHTHI dg, &j = ayj (IepBas cTpoka), KOIPUIMEHT ACTCPMHUHALIH R (3-s
CTpoKa, 1-ii cronber), kpurepuii Gumiepa F (4-as crpoka, 1-biii cronberr).

AKP 5. IIpoBecT KOPPEKTUPOBKY TOYHOCTH YPaBHEHHS PErPECCHU B TEUCHUU BPEMEHHU.

Cornacuo TpeboBanusim OCT 14-34-90 «CraTucTHYECKHH TPUEMOYHBIH KOHTPOIb
KayecTBa METAJUIONPOIYKIUH MO KOPPETSIHUOHHON CBSI3M MEXAY HapaMeTpamu» BO3MOXKHO
UCIIOJIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEH  IapaMeTpoB  KadecTBa  (BpEMEHHOE
COTPOTHUBIICHUSI PA3PBIBY, OTHOCUTEILHOE CY>KEHUE U T.M.) OT (aKTOPOB (XMMHUYECKUN COCTaB
CTaJld, TEXHOJIOTMYECKHE MapaMeTpbl Ipolecca) JUisl MPOTHO3MPOBAHMS CBOWCTB 0e3
OCYILECTBIICHUS pa3pyLIalOMUX HCHbITaHUH. [l1s NpOBEpKHM TOYHOCTH MOAETH TPU ITOM
HaOMpaeTcs KOHTPOJBHBIM MAacCHB JIAaHHBIX, COCTOSALIMX U3 PE3YJIbTaTOB pPa3pyIIAIOIINX
UCTIBITAHUN OJTHOM JecsATOM IU1aBOK/mapTHii Takoi mpoaykiuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJUH pa3 B KBapTaJl MPOBOJUTCS NPOBEpPKAa TOYHOCTH IMPUMEHSIEMON MaTeMaTH4eCKON
perpeccun. MeTouKa MpOBEpKH 3aKirodaeTcs B ciedyronieM. Habupaercs mMaccuB pa3sHOCTEH
MEXIy (paKTHYEeCKMMH JaHHBIMH KOHTPOJBHOH BBIOOPDKM W pACUCTHBIMH 3HAYEHHUSMH TI0
PErPECCUOHHOMY  YPABHEHUIO (Ypacr. — Ypaca), PACUMTHIBAETCA CPEIHEE 3HAYEHHE OTUX
OTKJIOHEHUII M CpaBHUBAETCS CO CTATUCTUYECKUM KpUTEpUEM (CTaHIApTHBIM OTKIOHEHUEM
napaMmeTpa KadecTBa - Syi). Ecnm cpenHee oTKIIOHEHHE MEHEE CTaTUCTHYECKOrO IMapaMeTpa, TO
ypaBHEHUE MPU3HAETCS a/IEKBaTHBIM pealbHBIM YCIOBHUAM. B MpPOTHBHOM cllydae MpOBOIUTCS
KOPPEKTUPOBKA ypaBHEHUs MyTeM HM3MEHEHHs 3HA4YCHHs ero CBOOOTHOTO WieHa: ags = dp -/+
2Z(Ygaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOIBHON BBIOOPKH, 3HAK -/+ ITOKA3BIBET, YTO, ECIIU CPEIHEE
OTKJIOHEHHUS Ayj UMEeT 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS dg OyIIET COOTBETCTBEHHO -/+AYyj.

AKP 6. TTocTpouTh MaTpHILy HOJIHOTO (paKTOPHOTO SKCIepuMeHTa Tuma 2" —22u2®

B oOcCHOBaHMH CTENEHHOM 3aBUCHUMOCTH IPEACTABICHO KOJIHWYECTBO YPOBHEU
BapbUpoBaHus GakTopoB. MiMeeTcs n1Ba BapuaHTa ypOBHEH: 2 - MUHUMAaJIbHOE U MaKCHMalIbHOE
3Ha4YeHUs U 3 — MUHUMaJIbHOE, MAKCUMAJIbHOE U CpeliHee 3HaueHus (axkTopoB. B mokasarene
CTENEHHON 3aBUCHMOCTH IPEJICTaBICHO KoJn4yecTBO (akTopoB. Ilpu cocraBieHUM MaTpHIIbI
IUIAHUPOBAHMUS HIKCIEPUMEHTAa HEOOXOIUMO YUYHUTHIBaTh YEThIpE CBOWCTBA CYIIECTBOBAHUS
ypoBHEH  (AaKTOPOB: CHMMETPUYHOCTb, OpPTOTOHAJIBHOCTb, PpPOTATa0EIbHOCTb, YCIOBHE
HOPMHUPOBKH.

Omnpenenuth K03 OUIMEHTHI ypaBHEHHS 110 H3BECTHOMY allTOPUTMY: &; = (XX;Y;)/n, &g
= Zyi/ n.



AKP 7. IloctpouTh BCe BO3MOXKHBIE BapUaHThl MaTPULBI JPOOHOTO SKCIEPUMEHTA
tina 2>, 2°2, Onpenenuts K03 GULEEHTH ypaBHEHHUS 110 U3BECTHOMY AIrOpUTMY: 3 = (EXiYi)/n,
dp = Zyi/ n.

AKP 8. Pacumrath k03pdunueHT KOHKOpAamuu (KodD(HUIIMEHT coriacus) NpH
OKCIEPTHON OLIEHKE BIMAHUSA (PAKTOPOB Ha (DYHKIMIO OTKJIMKA (IapamMeTp ONTHUMH3AlMU) TI0
cnenyromen 3aBucumoctu: W = 128/[m2(n3-n)], riae S — cymma KBaJpaToB OTKJIOHEHHHA OT
CPEIHEr0 3HAYEHUS OLEHKHU SKCIIEPTOB, M — YHCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Halith »sKcTpeMallbHOE 3HAau€HHE TMapaMeTpa ONTHUMH3alUd B 00JIacCTH
onpeneneHuss GYHKIUU JBYX M MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOTO BOCXOXICHUS
bokca-Yuiicona) ¢ npuMeHEHHEM UTTEPAllMOHHOIO IIOIIArOBOr0 METOAAa B HAIpPaBICHUU
rpaJveHTa.

Memoouueckue pexkomenoayuu Ol NOO2OMOBKU K CEeMUHAPY -  NPAKMUYECKUM
3auAmMuAM

CemuHap - BHJI TPYIIOBBIX 3aHATHH 10 KaKOW-IMOO HaydYHOW, Y4eOHOW W Apyrou
npobjemMaTuke, akKTUBHOE OOCYXKJIEHHE yYaCTHHKAMHU 3apaHee MOJTrOTOBJICHHBIX COOOIICHHIA,
nokmanoB U T.1. C TeMaTUKOW CEMHHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM
MOJr0-TOBKM K CEMHHApy CIENYIOIIUi: BEIOpaB TeMy, CTYIEHT COCTABIISIET CBOW IUIaH-TpaduK
MOJI-TOTOBKH K ceMUHapy. J{is mpuoOpeTeHus MMpoKOro BUAEHUS NMPOOIEMbl CTYACHT CTapaeTcs
OCMBICTIUTH €€ B 0011eM 00beMe; MO3HAKOMUTHCS ¢ TEMOH 110 0a30BOMY Y4eOHOMY MTOCOOUIO MITH
JIPYroil OCHOBHOM PEKOMEHAYeMOW IMTEpaType; BBIABUTH OCHOBHBIE HEH, PACKPBIBAIOIINE
JAaHHYI0 Tpo0JIeMy; CBEPUTh WX OMNpPEIENICHUS CO CIPABOYHHKAMH, HSHIIMKIIOIIEIUCH;
MOJI-TOTOBUTH IUIAH-KOHCIIEKT PACKPBITUS JAHHOW MPOOJIEMBbI; BBISIBUTH HESICHBIE BOIPOCHI U
10J10-OpaTh JOTOJHUTEIBHYIO JTUTEPATYPY ISl KX OCBEUICHHUS; COCTaBUTh TE3UCHI BBICTYILIICHHS
Ha OTJEJIbHBIX JIUCTAX JJISl MOCIEAYIOUIEr0o BHECEHHS JTOMOMHEHUN U MOArOTOBUTH JOKJIAJ WU
pe-dbepar s cooOmmieHHss Ha CEMHHApe; NPOAHAIM3HPOBATH COOpPAHHBIM MaTepuan IS
JOTIOTHU-TENbHON HH(OpMALIMK IO TEMaM CEMHUHApPA; TOTOBSCH K BBHICTYIIJICHUIO HA CEMUHAPE, IO
BO3MOXXHOCTH IIPOKOHCYJIbTUPOBATbCA C IPENOAABATENEM; OTHOCUTBCA K COOpaHHOMY
MaTepuaiy, Kak K HCTOYHHUKY OYIyIIUX UCCIIeI0OBAaHUM.

CemuHapCcKue 3aHATHS PACHIMPSIOT M 3aKPEIUIIIOT 3HAHUS, 3aJI0KEHHBIE B TEOPUHU
npenMera. Ha HUX BBIHOCATCS BOIIPOCH, OCOOCHHO HEOOXOIWMBIE sl TMPAKTUKH, WU
pOo0-JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOXKHO PEIIUTh TOJBKO B IPOIECCE COTPYAHHYECTBA.
Cpenu 00si3aTeNbHBIX TPeOOBAaHUI K CEMHHApY - IMpEIBAapUTEIbHOE O3HAKOMIIEHHE C TEMOH,
BOIIPOCaMH U JIUTEPATYpPO MO TaHHOW TeMeE.

CoBpeMeHHas MpaKkTHKa MpeiaraeT MUPOKUI KPyr TUIIOB ceMUHApCKkuX 3aHaTuil. Cpenu
HUX 0C000€ MECTO 3aHMMAeT CEMUHAp-IUCKYCCHS, TJI€ B JMAJIOre XOPOLIO YCBAaMBaeTCsl HOBAs
uH(pOopMaIrs, BUTHBI YOSKICHUS CTYJCHTA; 00CYKAAIOTCS MPOTHUBOPEUHS (IBHBIE U CKPBITHIE) U
HEJIOCTaTKU; ISl 00CYKAeHUsT OepyTcs KOHKPETHBIE aKTyallbHbIE BOIPOCHI, C KOTOPBIMH CTY-
JIEHTHl TPEABAPUTENBHO O3HAKOMIJIEHBI. Takke B CEeMUHAp BKIIOYAIOTCS BOIPOCHI IS
WH-TEJUICKTYaIbHOM pPa3MHHKH (MHOTJA 3TO JUCKYCCHOHHAs CTaThs, MO KOTOPOH CTaBSITCS
po0-IeMHBbIE BOMPOCHI); JUCKYCCHUS MOXKET Pa3BEepPTHIBATHCA 3a0YHO KaK KPYrOBOW CEeMHHAp.
Jlanee moABOJSATCS WTOTH JIHUCKYCCHM, 3aCIyIIMBAIOTCS U 3aAIIMIIAIOTCS MPOEKTHBIEC 3a/1aHUs.
[Tocne sToro mpoxoaAuT "MO3roBoi MTypM" 1O HepelmeHHBIM MpolieMaM AUCKYCCHH, a TaKKe
BBISIB-JSIFOTCS.  TIPUKJIAHBIE ACTIEKTHI, KOTOPhIE MOXXHO DPEKOMEHIIOBATH [UIS BKJIFOUEHHUS B
KypCOBbIE U TUIUIOMHBIE pa0OTHI WM B ampoOanuio Ha npaktuke. Ha ceccun mpernopaBarenb
000011aeT pe3yabTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.

CeMUHapBI-TUCKYCCUU TPOBOJSATCS C IENbI0 BBISBICHUS MHEHHUS CTYJIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOro IpeaMeTa.

CeMuHap-uccieIoBaHUE TMPEANOoaraeT IMpEeABAPUTENbHYI0 pabdoTy - HalUCaHHe
pede-paTa, AOKJIaZa IO UTOTAM ONBITHOM padOTHL. YyacTue B HEM - 3TO, MPEXKAE BCETO, TUAIOT
CTy-JIeHTa ¢ mpernojaBaTeneM. Pe3ynabTaTel 00CyXJal0TCs Ha CEMHUHApEe ¢ HarsIHBIM MMOKa30M
MC-CJIEIOBATEILCKOTO0 Marepuaia (CXeMbl, TaOJuIlbl, TpadQUKu, TAATHOCTHIECKUE METOJIUKH).
YactuyHo MaTtepuan MoxkeT ObITh BKIt0YeH B BKP. [Ipu moaroroBke Kk ceMHHApy-HCCIET0BAHUIO



CTYJIEHT M3ydaeT pe3yJbTaThl TEOPETUUYECKUX HCCIICIOBAHMA, COCTAaBIsLeT OuOmmuorpaduio mo
TEeMe, YUUTCS MUCATh 0030PHI 10 TEXHUYECKOH 3a1aue-mpodeme.

[IpoGneMHBIII ceMHHAap TOTOBHTCS IMPENOJaBaTelieM JOCTAaTOYHO OCHOBATEIBHO:
no-6uparorcs npobieMHbIe U KOHTPOJIbHO-IIPOBEPOUYHBIE BOMPOCHL. Takoil ceMuHap BO3MOKEH
TOJILKO TIOCJI€ TPOXOXKIEHUS TeMbl. K HEMy CTYIEHTBl TOTOBATCA IO JHTEPATypPHBIM
UCTOYHU-KaM: MOHOrpaduu, CIpaBOYHUKHU, CIOBapH, KypHaibl. K mpobiemMHOMY ceMuHapy
MpOCMAaT-pUBACTCA JINTEpATypa B paMKax pa3IMYHBIX MCCIEIOBATEIbCKUX LIKON (Hampumep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOIXO0IBI K TTpodieme").

Haubonpmryto  3¢(peKTUBHOCTH TPUHOCAT CEMUHAphl, TNPOBOAMMBIE B  Qopme
KOJUICK-TUBHOM TO3HABATEIbHOM J1€ATENbHOCTH, HMMEIOIIEH OImpesesieHHble OCOOEHHOCTH, a
UMEHHO:

- pasleneHue CTYJEHTOB Ha TPYMIbl MO UX JKeJaHHIO (C 00s3aTeNIbHBIM Y4acTHEM
CTy-JICHTa C YCTOWMYMBBIM HHTEPECOM K TAHHOMY TPEIMETY);

- IOCTAaHOBKA OOIMX LIeNIei U 3a/1a4 JIJIsl TPYIIIIBL,

- pabora B TMOCIENOBATEIBLHOCTH - WHAWBHUAyaJbHAsA, TMapHas (4ame BCero
NepeKpecT-Hbli ompoc), paboTa B IpyIe, KOJJIEKTUBHAS,

- 00s13aTeIIbHOE TIPEBAPUTEIIFHOE OTPAaHIYCHUE TI0 BPEMEHH KaXKJIOTO JTara 3aHsATHH;

- OKCIIEPTHBIN aHAIN3 ¢ pacuyeToM Kod(h(dUIlIMeHTa KOHKOP ALK,

- OIICHKa Pa0OTHI TPYIIIIHI MPETIOIaBATEIICM;

- IPOBE/IEHNE CAaMOOIICHKH.

Lpumepnbsiii nepeyerv mem pegpepamos 8 sude uHOUBUOYAIbHLIX domawinux 3aday (MJ13)
NA3 Ne 1. Tlonstus wMareMaTH4YEeCKOW CTAaTUCTUKH. BHIBI HSKCIIEPUMEHTOB.

KonrtponbHblie kapThl. [IaHbl 3KkcriepuMEeHTOB

1. OcHOBHblE MOHSTHS W3 TEOPUU BEPOSTHOCTH U MATEMATHUYECKOM CTATUCTHKU
(reHepalibHasi COBOKYITHOCTh, BHIOOPKA CITydalHbIX BEJIMUMH, XapaKTEPUCTUKH BEIOOPKH).

2. [loHATHE O BUAAX IJIAHUPOBAHUS MATEMATHYECKOTO M (PH3MUECKOTO HKCIEPUMEHTOB,
IPUHIUIIAX TE€OMETPUYECKOT0 U (PU3NYECKOro MoJ00HsI 0OBEKTOB yIpaBJICHUS.

3. Texymuit KOHTPOJIb MPOTYKIIHH.

4. TlpyHUMIIEI BBIOOpPAa KOHTPOJIMPYEMBIX MapaMeTpoOB W WX YPOBHS B CTaHAApPTaX Ha
METAJITyPrUYECKYI0 IPOAYKLIHUIO.

5. Craructuueckoe 00OOCHOBaHHE O00BbeMa BBIOOPKM MpPHU KOHTPOJIE Y IOCTABIIUKA U
noTpeourens.

6. KoHTpObHBIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM O0OBEKTOM C aJJalTUBHBIM OJIOKOM

8. Teopernueckuii MOaX0A, MaTEMaTHUECKOE CHUMYJIMPOBAHUE YCIOBUN 3KCIEPHUMEHTA,
(bu3nYECKUi IKCIEPUMEHT.

9. Ycnous nogobus gpusnueckoro o0beKTa 1 MaTepuaIbHON KOIUH.

10. BeiOop Haubonee 3¢ PpekTUBHON CXEMbI IKCIIEPUMEHTA.

11. CocraBieHue IulaHa NPOBEJIEHHUS SKCIIEPUMEHTOB pa3HBIX YpPOBHEH (OMBITHBIN,
1ab0paTOpPHBIi, ITOJIYIIPOMBIIIUICHHBIH, IIPOMBILUICHHBIH, U3TOTOBJICHUE
OTBITHO-ITPOMBIIIJIEHHON NIApTUN).

N3 Ne 2. Koappunment konkopaanuu. [IpaBuia niaHupyemMoro sKkCrnepumMeHTa

1. Bunpl mapameTpoB onTHUMM3AIMK, 0O0OOIIEHHBIM MapamMeTp ONTUMHU3ALMH, (QYHKINSA
JKEJIaTENbHOCTH.

2. BeiGop Tuma MaTreMaTH4eCKON MOJTMHOMHUATHHOM UM WHOW MOJIEIH.

3. IlpaBuiia HOCTPOEHHUS TUIAHOB — IPOOHBIX PEIUIHK.

4. Pucku mpH MCHOJIB30BaHUU IJIAHOB C APOOHBIMH PEIUIMKaMH — BIHUSHHUE HA TOUYHOCTb
POTHO3UPOBAaHUS (YHKIIUU OTKIIHKA.

5. Tumbl NIaHOB JKCIEpUMEHTa — IBY- U Tpex (axtoprble miansl Tna N = m" (N —
HE00X0/IMMO€ KOJHMYECTBO OMNBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBaHUS CIIydaiHBIX
¢dak-TopoB, N — KOJIMYECTBO (PAKTOPOB).



6. Koadpduuument xonkoppamuu (kodp@uuuEeHT coriacusi) MpH SKCHEPTHOH OIEHKE
BIUSHUS (PAaKTOPOB Ha (PYHKITHIO OTKIIMKA (TTapaMeTp ONTUMU3AINH ).

7. OcCHOBHbBIE CBOWCTBAa MATPHUIBl MAaTEMATUYECKH IUIAHUPYEMOTO HKCIEPHUMEHTA
(OpTOro-HaJIbHOCTh, POTOTA0EIBHOCTh, CUMMETPUYHOCTb, HOPMHPOBKA 3SKCIEPUMEHTAIbHON
MaTpPHUIIbI).

8. Meronuka pacuera Ko3((UIUEHTOB 3MIUPUYECKOIO YpPAaBHEHMs 10 JaHHBIM
MPOBEICHHOTO TUIAHUPYEMOTO SKCIIEPUMEHTA.

9. CBs3b addekra pakropa ¢ Kod3PPUIIUEHTaAMH YpaBHEHUS.

10. Kputepun onTuMaibHOCTH IJIAHOB SKCIIEPUMEHTA.

11. BBeaeHue B pelieHHEe MO IOUCKY ONTHUMAIBHOIO SKCTPEMAlIbHOTO 3HAYEHUS
napamMeTrpa ONTUMH3AIMM B 00JacTH omnpeAeieHHus (QYHKIUU JBYX U MHOTO(AKTOPHBIX
ypaBHEHMH (METOJ KpyTOro BocxoxaeHus bokca-Yuicona u np.).



[MPMJIOXEHUE 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeaCTBA

OIIK-4 - CnocobeH mpoBOAUTh H3MEpeHHs W HabOmoneHus B cdepe mnpodeccHoHaTbHON
JEeSITEIIbHOCTH, 00pabaThIBaTh U MPEACTABIATH SKCIICPUMEHTAIBHEIC TAHHBIC

OIlK-4.1

Bri6upaeT v npuMeHsIeT METOIbI U
CpEICTBAa U3MEPEHUS AJIsl ONpeeie-HUs
CBOMCTB MaTepHaoB U U3ACTUN U3 HUX

Teopernueckue Bonpockl (M3 Ne 1, 2)

1. CBenenus U3 TEOpUMU BEPOSITHOCTU U
MaTeMaTHYECKOW CTaTUCTUKHU
(reHe-panbHasi COBOKYIHOCTD,
BbIOOpKA CITy4yaliHBIX BEIMYUH,
XapaKTEPUCTUKUA BBIOOPKH ).

2. Bunbl nmmaHupoBaHus
MaTeMaTU4ec-Koro u (pu3n4eckoro
PKCIIEPUMEHTOB, IPUHLIUIIBI
FEOMETPUUECKOTO U (PU3U-YECKOTO
1010011 0OOBEKTOB yIIpaBie-HUS.

3. [Topsaaox npoBeAeHHs TEKYIIETO
KOHTPOJISI TPOTYKIIHH.

4. [TpunHIns! BeIOOpa
KOHTPOJIMPYE-MBIX IIapaMeTPOB U UX
YPOBHS B CTaH-JapTax Ha
METAJLITyprUYECKYIO IPO-AYKLHUIO.

5. Craructuueckoe 000CHOBaHHE
00Bb-eMa BEIOOPKHU IIPU KOHTPOJIE Y
MOCTaB-1I[MKa U TOTPeOUTENS.

6. MeTo1bl TOCTPOEHMSI KOHTPOJIBHBIX
KapT.

7. O0111yI0 CXEMY YIIpaBJICHUS
TeXHO-JIOTHYECKUM 0OBEKTOM C

QAN TUBHBIM OJIOKOM.

8. Teopernueckuii noaxox,
MaTeMaTH-4YeCKOe CUMYJIMpPOBaHUE
yCIIOBHI SKC-TIEpPUMEHTA, (PU3NYECKUIA
PKCIIEpU-MEHT.

0. VYcnoBus mnomobus Qusnueckoro




OIIK-4.2

[TpoBOIUT SKCIIEPUMEHTATIHHBIE
WCCIIe-0BAHUS U UCTIONB3YET
OCHOBHBIC ITPUEMBI 00PaOOTKH U
MIPEICTABICHHUS OJTYYCHHBIX JTaHHBIX

Perurtn 3aja4y 3
npodeccronanbuoit obmactu: (AKP No
1-9)

1. IIpoBOAUTH KOPPENALIMOHHBIN 1
[PErPECCUOHHBIIN aHATN3bI,
[paccunThI-BaTh KO3 PULIMEHTHI
[PETPECCHOHHOTO YpaBHEHUsI METOAOM
MHK

2. HaxoauTs 3KcTpeMaibHOE 3HAUCHUE
[apamMerpa ONTHMH3AIMK B 00JIACTH

oTIpeieNICHUS byHKIUN c
[IpuMEeHe-HUEM UTTEPALMOHHOIO
MOIIAarOBOI0 METOJa B HAalpaBleHUY]
FpagueHTa.

3. CTpouTh BapyaHThl MAaTPHUIIbI
J(pO6-HOTrO SKCIIepiMenTa Trma 257,
2772 onpenensaTh KO3 PUITUEHTHI
ypaBHE-HHUS 110 U3BECTHOMY
anroput™y: 8 = (Zxiyi)/n, a = Zyi/n.
4. CTpouTh MaTpHILy IIOJHOTO
(akTOp-HOTO SKCIIEpUMeHTa THna 2"
2% 1 2% ornpenenars K03 punueHTs!
ypaBHE-HHUS IO U3BECTHOMY
anroput™y: 8 = (Zxiyi)/n, a = Zyi/n.
S. IIpoBOAUTHE KOPPEKTUPOBKY
TOYHOC-TH YPAaBHEHHS PETPECCHH B
TEYEHUHU BPEMEHU [0 MAacCCHUBY
[pazHOCTEN MEX-11y (PaKTUUECKUMHU
TAaHHBIMU KOHT-POJIbHOM BEIOOPKU U
[PACUETHBIMH 3HA-YEHUSIMH T10
[PErPECCHOHHOMY YpaBHE-HHIO (Yeaxr, —
Vpacu.). ECiM cpeniHee oT-Ki1o0HeHue
MEHee CTaTUCTUYECKOTo Ma-pamerpa -
CTaHJAPTHOTO OTKIIOHEHHS S, TO
ypaBHEHHE MPU3HAETCS aJIeKBAT-HbIM.
B npoTHBHOM ciiy4ae MpoOBOIUT-CS
KOPPEKTHPOBKA YPaBHEHUS ITyTEM
M3MEHEHUs 3HaUE€HUs ero CBOOOTHOTO
uiieHa: 8o1 = 8o -/+ Z(Ypaxr. — Ypaca.)/N,
r7ie N — 00beM KOHTPOJIBHOM BBIOOPKH,
3HAK -/t IIOKa3BIBET, UTO, €CIIH
cpea-Hee OTKIOHEeHUs Ayj UMEeeT 3HaK
+/-, TO KOPPEKTUPOBKA 3HAYCHUS Ay
OyIeT COOTBETCTBEHHO -/+Ayj.

6. PaccuntbiBaTh KO3 PUIIMEHTHI
[pEr-peCCHOHHOI0 ypaBHEHHUS (110
BEIOOPKE, MPEATIOKEHHOM

[IDEMoaaBaTeNeM) IOC-JI€ INOBENECHUS




0) Ilopsimoxk mnpoBedeHUs] TNPOMEKYTOYHON AaTTeCTAIlMU, I[OKA3aTeJIM M KPHUTEPHH
OLlCHUBAHMUSL:

IIpome:xkyToynass arrecrauusa no aucuuniubHe «IliaHupoBaHHe 3JKCIEPHUMEHTA)
IPOBOJIUTCS B BUJE 3a4yera. 3adeT MPOCTABIAETCS MOCJE OLICHKM 3HaHWN OOydaroIuxcs IO
pe3ysbTaTaM 3alUThl BBIOJIHEHHBIX JIAOOPATOPHBIX Pa0OT U KOHTPOJIBHBIX padoT, BKIIIOYAIOIINX
TEOPETUYECKHE BOIPOCHI U NMPAKTHUECKUE 3aJlaHMs, BBIABISAIOIINE CTENEHb C(HOPMUPOBAHHOCTU
YMEHUU U BIAJACHUMN.

IToxa3aTe/n 1 KPUTEPUH OLCHHBAHUSA 3a4eTa:

Jns monmydeHus: OuEeHKU

— «3a4TeH0» — OOyyarolMiCs [JOJDKEH I10Ka3aThb 3HAHMS HE TOJBKO Ha YpOBHE
BOCIIPOM3BECHUS W OOBSICHEHUS HMH(OpMAIMKM, HO W MHTEUICKTyaJlbHbIC HABBIKH PEIICHUS
npo0ieM W 3a/1ad, HaXOKIACHUS YHUKAIbHBIX OTBETOB K MpoOieMaM, OLIEHKM U BBIHECEHUS
KPUTHYECKUX CYKJICHUH;

— «He 324TeHO0» — 00yJaroIIUICsA He MOXKET II0Ka3aTh 3HAaHUsI HAa YPOBHE BOCIIPOU3BEIECHUS
U 00BbsCHEHHUS HHPOPMALINH, HE MOXKET IIOKa3aTh HHTEJUICKTYAIbHbIC HABBIKHA PELICHHUS TIPOCTHIX
3a1ad.



