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JIner akryaauszanuu padoueil mporpaMmbl
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto ocBoeHust monyist AuCUUIUIMHBL "llnaHupoBaHue sKcriepuMeHTa’ SBISETCS
NOAroToBKa OakanaBpoB 1o Hamnpasienuto 28.03.03 "Hanomarepuansl" u mpouito moAroToBKH
"OOBbeMHBIE HaHOMAaTEpHAIbl, HAHOCTPYKTYpbl MU H3IeAUs M3 HUX" K TpodeccHOoHaTbHON
NESTEIIbHOCTH B COOTBETCTBUM ¢ TpeboBanmsimu DenepanbHoro ['ocyaapcTBEHHOTO
00pa3oBaTeNbHOTO CTaHAapTA.

3agaueld M3y4YEeHHsS] AUCHUIUIMHBI SIBJSETCS IOATOTOBKA CTYJEHTOB K TBOPUYECKOMY
MPUMEHEHHUIO MOJIYY€HHBIX 3HaHUH MPHU CO3/1aHUU HOBBIX U COBEPIICHCTBOBAHUIO JCHCTBYIOLINX
TEXHOJIOTHYECKHX MPOIECCOB, ((OPMHUPOBAHHIO Y CTYICHTOB CUCTEMBI 3HAHHH 110 TUTAHUPOBAHUIO
JKCIIEPUMEHTOB BO Bcex c(epax yuyeOHOW M MPOU3BOJCTBEHHOW AEATENHbHOCTU. DTa 3amada
pemaercs CiaeIyIIUMH CIIOCO0aMH:

- J1aTh MOHSTHS 00 OLIEHKE SKCIIEPUMEHTANIBHBIX JaHHbBIX, FT€HEPaIbHOW COBOKYITHOCTH U
BBIOOPKH U3 HEE CIyYalHbIX BEJINYUH;

- chopmupoBaTh y CTyJIeHTa MNPEACTABICHUS O KOPPESIHOHHOM U PErpecCHOHHOM
aHaJIM3aX, METOJUKE OLEHKH W OTCEUBAaHUS PA3JIUYHBIX (PAKTOPOB BBHIOOPKU CITYYaHHBIX
BEJIMYUUH;

- 00yunTh OOYYAMOIIMXCS METOAAM IUIAHMPOBAHHOTO OJKCIIEPHUMEHTAa U IOUCKa
ONTHUMAJFHBIX 3HAUCHUH (PYHKIIMU OTKIIMKA B ONPEIEICHHON 00JaCTH CYIIECTBOBaHMS (DaKTOPOB
TEXHOJIOTMYECKOI0 MPOIiecca;

- IPUMEHSTh METOJbl TUIAHWPOBAHHOTO SKCIIEPUMEHTA AJI OOJIETYCHUS PACUETOB MpHU
MPUMEHEHUH IPOOHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

HucuuruinHa IlnanupoBaHue SKcliepUMEHTa BXOAUT B 00s3aTeNbyl0 HacTb y4eOHOTro
r1aHa 00pa30BaTEbHON MPOTPAMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCITUTUTUH/ TPAKTUK:

KomnbroTepHoe MoienpoBaHue MaTEpHAIOB U TEXHOJIOIMUECKUX ITPOLIECCOB

®u3nYeCKre CBOMCTBA MATEPHUAIIOB

Marematuka

MeTo1pI MAaTEMATUYECKOTO aHAIN3a U MOJECIINPOBAHHUS

Nupopmarrka u nHHopMaloHHbIE TEXHOJIOTUI

3HaHus (YMEHMs, BIIaJIHUs), IOJyYSHHbIE NMPH M3YyYeHUU TaHHOM IUCIMIIIMHBI OynyT
HEOOXOIUMBI 17151 U3Y4YEHUSI AUCIUILIINH/TPAKTHUK:

OnTumMHu3anus TEXHOJIOTMYECKHX MPOLIECCOB U CBOMCTB MaTepHallOB

VYuebHas - HayyHO-HMcclenoBareibckass paboTa (MONydyeHHEe NEepBUYHBIX HABBIKOB
HAy4YHO-UCCIIeI0BATENIbCKON pabOThI)

KypcoBas HayuHo-uccienoBarenbckas pabora

[ToxroToBka K Mporueaype 3aliThl U 3alI1Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 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-3 CnocobOeH NpoBOAWUTH HM3MEpPEHHMs W HaOMIOJeHHs, 00pabaThiBaTh M MPEICTABIATH
IKCIIEPUMEHTAIbHBIC JJAHHBIC

OIlK-3.1 Bri6upaeT v npuMeHsieT METO/IbI U CPEICTBA U3MEPEHUS ISl ONpeesIeHUs
CBOWCTB 00EMHBIX HAHOMATEPUAJIOB, HAHOCTPYKTYP M U3AETUM U3 HUX




OIIK-3.2

[TpoBOANT SKCHEpUMEHTATIbHBIE HCCIECIOBAHUS M HCHOJIb3YeT OCHOBHBIC
pueMbl 00padOTKU U TPEACTABICHUS MOIYUYECHHBIX JAHHBIX 00 00BEMHBIX
HaHOMaTepuaaax, HAHOCTPYKTYP M M3JICIIUI U3 HUX

OIIK-3.3

CocraBnsier OTYeTHl 1O DKCIHEPUMEHTAJIbHBIM U  TEOPETUUECKUM
HCCIEAOBAaHUSAM, BKJIIOYAs aHAJIU3 SKCIEPUMEHTAIBHBIX PE3YyJIbTaTOB 00
O0OBEMHBIX HAHOMaTepuajgaxX, HaHOCTPYKTYp M U3JACIUH U3 HHUX,
COIMOCTABJICHUSI X C M3BECTHBIMU aHAJIOTaMHU




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

qyuce:
— KOHTaKkTHas pabora — 61,6 akaj. 4acos:

— aynuropHas — 60 akaj. 4acos;

— BHeaynuTopHas — 1,6 akaJ1. 4acos;

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

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynutopHas ) =
o | wouraxTHas pabora E 3 ®dopma TeKyILero
=
N B aKaJl. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) g A . p Kon
S 3 © | camocTosATENFHOM | yCIIEBAEMOCTH U
JTACIUTUTAHBI 5 [ ., | xomnereHuun
O s 2 £ padoThI TIPOMEKYTOYHOM
nab. | mpakr. 3
Tex. | Eaﬂ 5 g aTTeCTalun
1.
1.1 Brenenue. CBenenus u3
TEOPHH BEPOSITHOCTU U
MaTeMaTH4YeCcKoi
CTaTUCTHKHU (TeHepalibHast
COBOKYITHOCTB, BEIOOpKa
CIy4aiHbIX BEJIUYHH,
XapaKTEePUCTUKH BEIOOPKH)
IpopaboTka .
TTonsarue o BUmax Teogefnqecmm Texymuuii
TUTAaHUPOBAHHS KOHTPOJIb
MaTEeMaTHYECKOIro U (neKuHOHHOrO) yCIIEBAEMOCTH. OIK-3.1,
(u3HIECKOTo 6 3 3/1,5U | 5 Marepuaia. TpoBe/ieHue OI1K-3.2,
Nzyuenue OIlK-3.3
9KCIICPUMECHTOB, IPUHIMIIAX ZLOHOJ]IZ,I/II{TCI[bHOFO PacuCTHBIX pa60T C
TE€OMETPUYECKOTO U MaTepHaNa npumenenueM I1K.
(hu3HUecKoro moo0us. P ’
IIpopabotka
TEOPETHYECKOTO
(JIEKHMOHHOT0) MaTepHaa.
N3yuenue
JIOTIOJTHUTEILHOTO
Mmarepuana.




1.2 CTaTHCTHYECKHUE

METO-IIbl B  YIPaBJICHUH ITpopaboTka
KaueCTBOM MPOTYKIHH. TEOPETHIECKOTO
Texymmuit KOHTPOJIb (JIeKIMOHHOT0)
MPOIYKIHH. [MpuHIHIB Marepuana.
BbIOOpa  KOHTPOJIUPYEMBIX W3zyyenue
MapaMeTpoB M MX YPOBHS B JIOTIOJTHUTEIILHOTO
cTaHaapTax Ha Marepuaa. Texymmit
METAJLTYPTUIECKYIO IMpopaboTka KOHTPOJIb OIK-3.1
HIPOIYKIIHIO. METOIUUECKUX CIIEBAEMOCTH. s
4/1,51 . Y OIIK-3.2,
Craructudeckoe yKa3aHu K IIpoBenenne OITK-3.3
000CHOBaHHE o0beMa IOPaKTUYECKUM | pacdeTHBIX paboT ¢ '
BBIOOPKH TIpH KOHTpOJIE Y 3aHATHUSM, npumenenuem [1K.
MOCTaBIHKA u COCTaBJICHUE KOHC
notpedurens. KonrponsHsie -TIeKTa,
KapTBhl. Oommas cxema MHOATOTOBKA
yIIpaBIeHUS OTBETOB 110
TEXHOJIOTHYECKUM KOHTPOJIbHBIM
O0BEKTOM C aJalTHBHBIM BOIIPOCaM.
OIIOKOM.
1.3 XapakTepucTuky BU-10B
JKCIIEPUMEHTOB
p . ITpopaboTka
(Teo-pernueckuil  HOAXOA,
TEOPETUIECKOr0
MareMaTH4Yec-Koe
N (JIeKIIMOHHOT0)
CHUMYJHMPOBaHUE  YCIOBHH
. Marepuaia.
JKCIEpUMEHTa, (PU3NYeCcKUit
Nzydenne
9KCIIEPUMEHT), yCI0BUA
JIONIOJTHUTENILHOTO
nonooust ¢busuyeckoro .
N MarepHana. Texymmuit
o0peKkTa W MaTephuaNbHOMN TMpopaborka KOHTDO
xornuu. Bpibop Hauboiee Mefozln)nqecmx creBa g)MOCTH OIIK-3.1,
3¢ dek-TUBHON CXEMBI 4/1,51 o y ’ OIlK-3.2,
yKa3aHU# K IIposeneHue
9KCIIEPUMEHTA. OIIK-3.3
MPAKTHIECKHM | pacueTHBIX PadoT ¢
CocraBienue IUIaHa
3aHATUAM, npumenenueMm I1K.
IPOBEAEHUS SKCIEPUMEHTOB
. . COCTaBJIEHHE KOH-
Pa3HBIX ypOBHEH (OTBITHBIH,
. CIIEKTa,
1ab0paTOpHBIi,
. IIOJTOTOBKA
MIOJTYTTPOMBILICHHBIH,
o OTBETOB I10
MIPOMBIIIIJICH-HBIH,
KOHTPOJIbHBIM
M3TOTOBJICHUE
. BOIIPOCAM.
OIIBITHO-IIPOMBIIITIEHHOH
MapThn).
[IpopaboTka
TEOPETUIECKOI0
(JTeKMOHHOTO)
Marepuaa.
1.4 BpeneHue B METOIUKY P
W3yuenue
TUTAaHAPOBAHHS
JIOTIOJTHUTENILHOTO
IKCIEPUMEHTA (o6uue N
Marepuana. Texymmit
TIOHSTHS, IPUHIUIIBI). Buast
IMpopaboTka KOHTPOJIb
MapaMeTpoB ONTHMU3AINUH, METOIYECKIX CIICBACMOCTH OIIK-3.1,
0000I1ICHHBIH napameTp 4/1,51 o y ’ OIlK-3.2,
YKa3aHUH K IIposenenue
ONTHMU3ALUH, ¢byHKIMA OIIK-3.3
NPAKTHIECKUM | pacueTHBIX PadoT ¢
JKETIaTeTLHOCTH. Br16op
o 3aHATHSAM, npumenenueM I1K.
THUIA MaTeMaTHYeCKOH
. . COCTaBJICHHE KOHC
MOJIMHOMHAIIBHOM MW MHOU
-IIeKTa,
MOJIEIIH.
HOATOTOBKA
OTBETOB IO
KOHTPOJIBHBIM

BOIIpoCaM.




1.5 TlonHelidi u APOOHBIA

[TpopaboTka

o TEOPETUYECKOTO
(aKTOpHBIA  IKCIIEPHMEHT.
(JIEKIIMOHHOTO0)
[IpaBuna MMOCTPOCHHUS MaTepHANa
IUIAaHOB — JIPOOHBIX PEILTUK. s peHI/Ie.
Pucku npu ucnosb30BaHUU v
JIOIIOJIHATEILHOTO
IJIAHOB c JIPOOHBIMHU MaTePHATa Texviuii
peIiiKaMi — BIIHSIHHE Ha P ’ ym
[IpopaboTka KOHTPOJTb
TOYHOCTb TPOTHO3UPOBAHUS METOUECKIX CHICBACMOCTI OIIK-3.1,
(QyHKIMU OTKIMKA. THIBI 4/1,51 | 6,4 o b ’ OI1K-3.2,
HMAHOB  SKCICDI- - yKa3aHu K IIpoBenenne OIK-3.3
pHU-MEHTa .
ABy- W Tpex  dpaKTopHbie MPAKTHYCCKUM | pacueTHBIX PaboT ¢
HHZHH muma N = mn (N 3aHATHSIM, npumenenuem [1K.
COCTaBJICHHE KOHC
HEOOXOAMMOE  KOJHUYECTBO KT
OIBITOB, M — KOJUYECTBO HOZ[FOTOl;Ka
ypOBHEH BapbUPOBAHUS OTBETOB 110
Cly4aiiHbIX (hak-TOpoB, N —
KOHTPOJIbHBIM
KOJIMYECTBO (haKTOPOB).
BOTIpOCAM.
ITIpopaboTka
1.6 Koaddurmenr pop
B — TEOPETUYECKOTO
p (JteKMOHHOTO)
(ko3¢ dunmeHT  cormacus) vaTeDHANa
NpU  SKCHEPTHOH  OLIEHKE s peHne'
BIMSHUS ~ (AKTOPOB  Ha v
JIOIOJIHUTEILHOTO
(byHKumio OTKJIHKA maTepuaja Texymuii
(mapameTp ONTHMH3ALINN). Ipo 260T1<.a KOHZH;I)HL
OCHOBHBIE CBOMCTBA Mo f OII[)H%CKHX creBa g)MOCTH OIIK-3.1,
MaTpPHUIBI ~ MaTeMAaTHUYECKH 4/1,51| 6 o ¥ ’ OIIK-3.2,
yKa3aHui K IIpoBenenue
IUIAaHUPYEMOTO OIIK-3.3
SKCHIePHMEHTa MPAaKTUYECKUM | pacdeTHBIX paboT ¢
(OpTOrO-HATBHOCTH 3AHATUSM, npumenenueMm I1K.
P i COCTaBJIEHUE KOHC
POTOTa0EIBHOCTD, HeKra
CHMMETPUYHOCTbD, >
HOPMHPOBKa IOJArOTOBKA
. OTBETOB I10
IKCIEPUMEHTAIILHOM
MaTpHLH) KOHTPOJBHBIM
p ’ BOIIpPOCAM.
IIpopaboTka
TEOPETUYECKOTO
(JteKMOHHOTO)
Marepuana.
1.7 Meroguka pacuera s peHHe
k0a(durmeHToB v
JIOIIOJIHUTEILHOTO
SMIHUPHYECKOTO YpaBHEHHUS MaTePHAT Texviuit
M0 JaHHBIM IPOBEIEHHOTO Ipo IZ 60T1<.a KOHZH'(I)H])
A MCTI‘)O,II[)I/IIIGCKI/IX CHeBaé)MOCTI/I OIIK-3.1,
JKCIEPUMEHTA. CBs13b 4/1,51| 6 casanmi K yH oBeeHIe ’ OIIK-3.2,
s dekra (dakrTopa c Y P OIlK-3.3
B " MPAaKTUYECKUM | pacyeTHBIX paboT ¢
ABHCHIS Kpurepui 3AHATUSIM, npumenenuem I1K.
yp ) purep COCTaBJIEHHNE KOHC
ONTUMAILHOCTH IIJIAaHOB Hexra
HKCIIEPUMEHTA. ’
IOATOTOBKA
OTBETOB 110
KOHTPOJIbHBIM

BOIPOCaM




[TpopaboTka

TEOPETHIECKOTO
(JIEKIIMOHHOTO0)
Marepuana.
1.8 BBeneHue B pelieHue mo Uzyuenue
MIOUCKY ONTHMAIEHOTO JIOTIOJTHUTEIIEHOTO
9KCTPEMAIILHOTO  3HAYEHUS Marepuana. Texymmuit
napaMeTpa ONTUMH3AIHMU B ITpopaboTka KOHTPOJTb OIK-3.1
4,
obnactu onpeeIeHus 3 sl s METOJHeCKHX yCIIeBaeMOCTH. OIK-3.2.
¢byHKIMN IBYX u yKa3aHUH K [Iposenenue OIK-3.3
MHOTO-(aKTOPHBIX MPAKTHYCCKUM | pacueTHBIX PaboT ¢ '
ypaBHEHUH (METOJ KPyTOTO 3aHATHUSM, npumenenuem [1K.
BOCXOKICHHS COCTaBJICHHE KOHC
boxkca-Ywuicona u ap.). -TIeKTa,
MOJIrOTOBKA
OTBETOB 110
KOHTPOJIbHBIM
BOIIPOCaM.
HUroro no pazaeny 30 30/121| 46,4
Hroro 3a cemectp 30 30/121 | 46,4 3a4ET
Hroro no aucnumninuze 30 30/121 | 46,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

Jlexuuu POXOJIAT KakK B TPATUIIMOHHOW (hopMe, TaK B B (pOpMeE JICKITUH-KOHCYJIbTAIIUH,
IJI€ TEOPETUUECKUI MaTepHall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIbHOTO U3YYEHUs,
JUIL  TIOJTOTOBKH BOIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTCS C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIMOHHBIX MAaTEPHAIIOB.

JleKuMoOHHBIA MaTepHuan 3aKpEIvIsieTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBBIE WM WHAWBUIyaJIbHbIE 3adaHusd 1O mnpokjaeHHor Teme. Ilpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUs, KOTOPBIi
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUN MPAKTUYECKUX 3AHATHUNA HCIOJIB3YETCS TEXHOJIOTUS KOJUIEKTUBHOTO
B3aMMOJICHCTBYS. 3aHSATHUSI MIPOBOJATCS B BHJIE OOCYKIEHUS MOJYICHHOTO 3aJ[aHUsl, IPH 3TOM
CTYJIGHTBl pabOTalOT COBMECTHO C IIOCJICAYIOIIUM TPYIIIOBBIM aHAJU30M IOJYYCHHBIX
pe3yJIbTaTOB.

B yuebGHOM mpoliecce UCIONb3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE (JOPMBI TPOBEICHUS
3aHATUN (KOMIIBIOTEPHBIE CHUMYIISINHN, pa300p KOHKPETHBIX CHUTyallMil) B COYETAHUU C
BHEAYJIUTOPHON paboToiil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJarouuxcsi.

CaMocTtosiTenbHass paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYalbHOM
popabOTKe TEM B MPOIIECCe HAMMUCAHUS PePepaToB, BHINOIHEHUS UHIMBUIYAIbHBIX 3aIaHUM, B
MpoIIecce MOATOTOBKU K KOHTPOJIBHBIM pab0TaM M HTOTOBOM aTTECTAIIUH.

6 YueOHO-MeTOAUUECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIMXCS
[TpexncraBneno B npuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecnedeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. JlykesroB, C. M. OCHOBBI HHXCHEPHOTO SKCIEepUMeHTa: YueOHoe mocodue /
JlykesHoB C.U., [TanoB A .H., Bacunwes A.E. - Mocksa U1 PUOP, HUIL] UH®PA-M, 2019. - 99
c.: - (Beiciee obpazoBanue: bakanaspuar). - ISBN 978-5-16-100021-2. - TekcT : 27€KTPOHHBIH.
- URL: https://new.znanium.com/catalog/product/1020699 (aara oopamenus: 25.12.2019)

0) lonotHuTEIBHAS TUTEPaTypa:

1. Annep, IO0.I1. Merogonorust u npakTUKa IJIAaHUPOBAHUS SKcrepuMmeHTa B Poccun :
monorpadus / FO.I1. Aanep, FO.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢c. — ISBN
978-5-87623-990-7. — Tekcr : anekTpoHHbIii // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/93686 (mata obpamenus: 17.12.2019). — Pexum poctyna:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. Menpanuenko, A.C. Marematuueckas CTaTUCTHKAa M aHAJIW3 JAHHBIX : y4yeOHOe
mocobne / A.C. Mensanuenko. — Mocksa . MHCHC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — Tekcr : anekrpoHHbIit // JIaHb : 31eKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/108035 (mata obpamenus: 18.12.2019). — Pexxum mocryma:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.



https://new.znanium.com/catalog/product/1020699
https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035

3. Crenanos, [1.E. [TnanupoBaHue SKCliepuMEHTa ;| y4eOHO-MeToAnYecKoe mocooue /

I1.E. CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — Tekcr : anekTpoHHbIi // JlaHs :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/108113. — Pexwum
JIOCTYTIA: IS aBTOPH3. TI0JIb30BATEIICH.

B) MeToauyeckue ykazaHusi:

1. Cratuctuyeckue MeToAbl 00pabOTKU M aHAIM3a YUCIOBOW MHGOPMAIIUU, KOHTPOJISI U
ynpBbUIeHHS KadecTBoM npokata/M.U. Pymsunes, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
Yepkacos, A.B. JlorunoB. — YuebHoe nmocobue. — Marautoropck: M3a-Bo MarHuToropck. roc.
TexH. yH-Ta M. [.11. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuaHThl 3ajaHuii MO aHAJIM3y YHCIOBOM WHMOpManuu s
OaxanaBpoB. — MeTtoauueckue ykaszaHus. - Marauroropck: M3a-80 MarHuToropck. roc. Te€xH.
yH-Ta uM. [.1. Hocoga, 2017. 15 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

HanmMeHnoBaHue o
1o Ne noroBopa CpoK IeHCTBHS JITUIICH3UH

MS Windows 7
Professional(msa [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [A-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |, 135 1 17.09.2007 GecepoHo
Professional
7Zip CBOOOJTHO PACIPOCTPAHSIEMOE OECCPOYHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Ccblika

OnekTpoHHas 0aza MNEpUOIUYECKUX H3TaHUM
East View Information Services, 00O «MIBHUC»
HamnmonansHas
uHpopMaMonHo-aHanmuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii HMHAEKC HAy4YHOTO IMTHPOBAHHU
IMTouckoBas cucrema Akagemust Google (Google
Scholar)
Nudpopmanmonnast cucrema - EnuHoe OKHO
JI0CcTyna K HTHGOPMAIIMOHHBIM pecypcaM
®denepallbHOE  TOCYAApCTBEHHOE  OMOKETHOE
yUpeKIeHNE «DeepanbHbIi unctutyt|URL: http://www1.fips.ru/
MIPOMBINIICHHONH COOCTBEHHOCTH
Poccuiickass T'ocynapctBeHHas — OuOimoTeka.
Karanoru
DOnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. Hocoa

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp



https://e.lanbook.com/book/108113

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuaibHO-TEXHUIECKOE 00eCTIeYeHUE AUCIIMIUTAHBI BKITIOYACT:

Tun u nHa3Banue ayauropuu OCHaICHHUE ayTUTOPHH

1. AynuTopust Jis JICKIIMOHHBIX U TPAKTUYECKUX 3aHATHH - MyIbTUMEAMWHBIC CPEICTBA
XpaHeHUsI, Mepefayd U MPEACTaBICHHUS HHPOPMAIMU, MOJICTH KPUCTALIMYECKUX PEIIETOK,
IUTAKAThI

2. Ayaurtopus  uUIs  TpPYNIOOBBIX W WHIUBHIYAIbHBIX  KOHCYJIbTAIIWH,
CrennanusupoBanHas Mebelb. [lepconanbHbie KoMmbiOTephl ¢ makerom MS Office, Beixogom B

WHTEepHET ¥ C IOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIbHYIO CpPEIy
YHHUBEPCHUTETA TEKYIIIETO KOHTPOJISI ¥ IIPOMEKYTOYHON aTTECTAI[UH

3. AymuTtopuu UIS CaMOCTOSTEIBLHON paboThl: KOMIbIOTEpHBIC IlepcoHambHbBIC
kommbioTepsl ¢ maketom MS Office, Beixoom B IHTEpHET M ¢ TOCTYIIOM B KJIaCChI;, YUTAIbHBIC
3aJ1bl OMOJMOTEKH IEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

4. Tlomeuienue i XxpaHeHus U npoduinakrudeckoro Crieruain3upoBaHHas MeOelb.
CraHOUYHBIA TIApK OOOPYIOBAHUS W MHCTPYMEHTHI JUIs OOCITY)KUBAHHS W PEMOHTa Y4eOHOTO
o0opymoBaHus. MPOPHIAKTUYECKOTO OOCTYKMBAaHUS W PEMOHTa y4eOHOro OOOpYyIOBaHHUS.
[TomereHne 151 XpaHEeHHsI y4eOHOTO 000pyI0BaHUSL.



00y4yarIuXxcs

6 YyeoHo-MeTOoANIECKOE

obecneuenmne

CaMOCTOSITEJILHOM

[NPMJIOXEHUE 1

padoThbI

Ouenounbvlie cpedcmea 0l NPOBEOCHUS MeKyue20 KOHMpPOas 6 8Uuoe  ayoOumopHoU

KoHmpoavrou pabomul (AKP)

% C

Hepeqeﬂb mem 01 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHple AaHHBIE Ui IPOBEIEHUS MNPAKTUUECKUX 3aHATHH IpeacTaBieHsl B 16
BapHUaHTax CIy4alHbIX BBIOOPOK (00beM BBIOOPKH — N = 59), OMH U3 KOTOPBIX MPUBEACHA HUXKE.

2,49
2,15
2,01
2,62
2,54
2,11
3
2,99
2,82
2,06
2,56
2,67
2,09
2,64
2,95
2,62
2,55
2,04
2,17
2,97
2,65
2,2
2,39
2,53
2,06
2,16
2,96
2,75
2,7
2,72
2,54
2,67
2,85
2,28
2,73
2,73
2,77
2,11

%
Cr

15,21
17,83
17,15
19,33
15,57
16,55
16,99
20,92
17,85
19,69
17,95
16,49
18,27
17,52
16,23
15,15
16,53
18
19,45
17,4
19,8
15,84
18,17
17,61
17,45
15,93
20,44
19,64
19,55
20,36
19,63
15,9
20,82
19,5
17,63
16,78
16,23
19,11

%Mn
5,75
4,58
3,26
5,46
3,34
5,78
5,59

4,9
3,46
4,52
4,02
5,78
5,88
3,11
3,48
4,82
3,19
5,16
3,46
3,42

51
5,66
4,03

3,1
5,56

55
5,82
4,54
5,13
3,26
4,03
5,08
3,21
5,39
5,03
3,05
5,87
5,28

Ni

2,87

2,4
2,98

2,6
1,85
1,76

2,9
1,02
2,97
1,87
1,47
1,95
2,34
1,13
1,61
1,39
1,08
2,13
1,04
1,88
1,56
2,17
2,03
2,77
1,09
1,22
2,58
2,76
1,15
1,63
2,61
2,44
2,92
2,29
1,31
1,13
1,22
2,52

Ti

1,52
1,16
1,24
1,18
1,39
1
1,66
1,93
1,06
1,69
1,43
1,96
1,69
1,96
1,09
1,15
1,24
1,49
1,43
1,29
1,77
1,94
1,2
1,97
1,82
1,43
1,03
1,86
1,93
1,5
1,01
1,43
1,93
1,38
1,56
1,38
1,88
1,37

HRC
61,04
62,17
61,49
60,08
62,65
59,34

60
59,32
61,95
60,51
62,01
61,68
62,68

59,4
62,48
59,62
59,99

62
59,92
60,73
62,36
61,97

62,4
62,16
61,26
62,73
60,91
62,55
62,06
59,98
62,49
59,56
61,28
60,25
60,38
62,92
59,66
60,23

Kn
5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
5,13
8,47
6,46
11,19
10,8
6,56
6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
5,51
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
7,9
10
7,02
11,33
6,79

¢
16,58
9,22
17,97
5
16,17
4,66
5,9
10,71
10,15
8,38
5,26
7,29
17,5
4,99
5,04
6,84
2,06
2,46
12,79
10,58
11,2
9,45
13,73
13,62
10,6
16,51
4,07
7,25
13,86
17,61
11,12
10,51
2,35
7,79
14,66
5,39
3,18
9,08



2,87 18,35 5,92 1,65 1,26 60,02 11,69 9,92
22 16,21 3,07 2,57 164 62,35 111 6,04
2,2 16,07 4,01 2,58 1,64 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 1,3 59,55 10,14 6,77

2,44 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

2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65

221 1794 4,89 1,93 158 60,13 1045 17,72

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

2,71 19,44 4,91 1,6 1,05 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 31 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 15,67 591 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 6255 11,44 2,91
2,27 15,81 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. [Ipaktryeckas nepBuyHast 00paboTKa BEIOOPKH CITy4aitHON BETMUUHBI

Bbruviciute € TOpUMEHEHHEM Tporpammuoro mpoaykra Exel crarucruyeckue
XapaKTePUCTUKN (MHHUMAJIbHBIC, MaKCHUMaJbHBIC, pa3MaxX 3HAYCHWH, CpeIHUE 3HAYCHUS,
CpPEeIHEKBAIpaTUUECKOe OTKJIOHEHHE-CTaHJIaPTHOE OTKIOHEHHEe, KOIPPUIMEHT BapHallHH,
MeAMaHa, MoJia) pacyeTHO! BbIOOPKH. TO €cTh BBIYMCINTD MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) cnydaifHbIM BeTHUHHAM CIICTYIOIINE XapaKTePUCTHKH:

- MUHUMaJIbHbIE 3HAUCHUS CIyIaiHbIxX BeauduH - (Xi, Yi)min;

- MaKCHMaJTbHbIC 3HAYCHUS CTydaitHbIX BearduH - (Xi, Yi)max;

- pa3max — R = (X, Yi)max- (Xi, Yi)min;

- cpennee 3HaueHUE (Xicp, Yicp) = Z(Xicps Yiep)/N, TIE N — 00bEM BBIOOPKH;

- CpeIHEKBaJIpaTHYECKOe OTKIOHCHHE=CTaHIApTHOE OTKJIOHEHUE Sy = [X (Xj —
Xep)?IN]®%; Syi = [Z (Yi = Yop)?n]°;

- ko3 pumuent Bapuamun, % — Vyi = (Sxil Xepi) 100 % 1 Vyi = (Syil Y ¢pi) 100%;

- MeauaHa BeIOOpku (Med) — cpelMHHOE 3HAYCHUE CIyYalHOW BETMYMHBI MEXKITY
MUHHMAaJIbHBIM U MakcuMaiibHbIM ee 3HaueHussMu — med (X, Yi) = [(Xi, Yi)max- (Ki, Yi)minl/2;
MearaHa B OOJBIIMCTBE CIyYaeB HE COBMAAAET CO CPETHUM 3HAYECHHEM BBIOOPKU;

- Mojaa BeIOOpku (Mod) — Hambosiee YacTO BCTpEYaroIieecs 3HAUCHHE CIydaitHON
BEJIMUMHBI (OTIpeIeNIIeTCsl aHAIM30M CIIy4aiiHOM BBIOOPKU WJIM 110 TUCTOTPAMME).

[TocTpouTh rUCTOrPaMMBI CITy4aifHBIX BEJTHUUH (Ipaduueckoe pacipe/iesieHue
CITy4aifHOW BEIMYHMHBI) M CPABHUTH MX C TEOPETHUESCKIMHU PACTIPEICTICHHISIMH.

Jns KoHKpeTHOHM ciydaiiHoW BenmuuuHbl (X, Yj) ee pacmpereneHHe B BBIOOpKe
OTIpeNeNsIeTCsl MOCTPOSHUEM THUCTOTPAaMMBI. AJTOPUTM 3TOTO TOCTPOCHHS 3aKIIOYaeTcs B
CIIEIYIOLIEM:

- Ha OCH OpJAMHAT OTKJaJbIBaeTCs 4actora (Nj) WM 4actocTh (Ni/N) — KOJIUYECTBO
3HaYeHUH CITy4aifHOW BEJTMYMHBI, NONAJAIONINX B ONpPEACICHHbI MHTEpBaJ 3HAYEHUI; HA OCH
abIMCC OTKJIABIBACTCS HECKOIBKO MHTEPBAIOB BHYTPU pa3Maxa CIyYaiHON BETUYMHBI, YHACIIO



9THUX WHTEPBAJIOB OMPEAESIETCS CTATUCTHYECKU, B OOJIBITMHCTBE CITYYacB 3TO YHCIIO COCTABIISACT
10 uaTEpBAIOB;

- IPH 3TOM IPOBEPOYHBIMH KPUTEPUSAMH TPABHIBHOCTH MMOCTPOCHHUS THCTOIPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCIIOBHH XN = N mim X(Ni/n) = 1.

AKP 2. KoppensiimoHHbIi aHaIu3 BHIOOPKH

PacuuraTh npu momotiy mporpammoro npoaykra Exel (Haxxats Ha knaBuiny fy, BBIOpaTh B
MO3UIUN «CTAaTUCTUKA» (PYHKIHMIO «KOppeNl», YyKa3aTb KOOPAWHATHI COOTBETCTBYIOLIUX Iap
CIIy4aiflHBIX BEJIMYWH, IMOJYYUTh 3HAYCHUsS MAPHBIX KOAI(D(DHUIIMEHTOB KOPPENSINK) MOMapHbBIE
KO3 HUIIMEHTHI KOPPEISILIUY MEXKAY HE3aBUCMBIMH CITyYalHBIMU BETUUUHAMU — lyjxi+1 ¥ MEKIY
3aBUCUMBIMU (Yj) M He3aBUCHMBIMHU (Xj) NEPEMEHHBIMH -lyjyi; ONPENCIUTh MX 3HAYMMOCThH
MyTeM CPaBHEHUSI C TAOIMYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH K03 (PULIMEeHTa KOPPEIIALINH.

Hwxe npeacrasiena Tabiuia ¢ KpUTHYECKUMU 3HAYCHIMHU K03 puiimenTa koppessinuu B
3aBUCUMOCTH OT 00beMa BEIOOPKH (N) ¥ YPOBHS 3HAUMMOCTH (0); oo = 1 — P, T/1e P — BEPOSITHOCTD
COOBITHSI.

KpuTtnueckue 3Hauenus: kKoaQphuueHTa Koppemsiiuu

Ob6beMm YpOBEeHb 3HAYUMOCTH, 0.

BBEIOOPKH, 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
S) 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 3anoensr hopMyJisl 15 pacdeTa momapHoro ko3 uiineHra Koppesim:
- I+l = 2(Xi — Xiep) ( Xis1 — X(i+1)ep) XiXi+1/NSxiSX j+1




Myixi = Z(Xi— Xiep) ( Yi— Yep) YiXil NSxiSyi.

3HaUUMOCTh KOO HUIMEHTA TApHOH  KOPPENAUH  ONpEACIIeTCS CpPaBHEHHEM
¢dakTHueckoro 3HaueHHs KOd((UIMEHTAa KOPPEIsIUH ¢ TaOJMYHOM 3HAYCHHEM: €CIlU
daxTryeckoe 3HaUeHHE OOJIbIIE TAOJINYHOTO, TO CYIIECTBYET MEXy HEH3BECTHBIMH 3HAUMMast
CTaTUCTHYECKAs CBS3b, B IPOTHBHOM CIIydae TAKOBast CBSA3b OTCYTCTBYET.

AKP 3. Orceurs He3HaunMble (akTOp aHaIM3Upyemoil BbIOOpkH. OnpenenuTsb
CTAaTUCTHUYECKH 3HAYUMBIE CBSI3M MEXY 3aBUCHUMBIMU U HE3aBHCUMBIMHU IEPEMEHHBIMU M BUJA
PErpECCUOHHON 3aBUCUMOCTH, a TAKXKE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMH.

B niepByto ouepenb CTpOUTCS KOPPEISIIMOHHAsA MaTpULla — CHMMETPHYHAsi OTHOCUTENIBHO
qUaroHanu (aHaJOrMYHO TaOJIMIE CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAHAHOTO WU
JMYHOCTHOI'O YeMIIMOHATa) — 00pa3el; IPUBOAUTCS] HUXKE.

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

X1 1 Mx1x2 I'x1,x3 I'x1 x4 I'x1,x5 ly1x1 Yax1 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 I'x4,x5 ly1,x4 ly2x4 Y3 x4 lya x4
Xs 1 ly1 x5 ly2.x5 Yaxs 'Yaxs
Y1 1 ly1y2 ly1y3 ly1,va
Y, 1 y2,y3 Ny2,y4
Y3 1 ly3,ya
Yy 1

3arem 3HaueHHS KOAPPHUIIMETOB NAPHBIX KOPPEIALUN OTMEYAIOTCS 3HAKOM (+), €CITH 3TOT
KO3 PHUITUEHT KOPPEISAIMN CTATUCTUYECKH 3a4nM, ¥ 3HAKOM (-), €CITU KOA(PPUIIUESHT KOPPEAIUN
He3HauuM. J[J11 oTcerBaHUsl HE3aBUCUMBIX MEepeMEHHBIX (X-0B) MPOBOIUTCS (OAMH U3 METO/IOB)
cleayolas mpoieaypa: U3 olel KOppensuuOHOW MaTpHIIbl BBIAEISETCS y4acTOK ¢ X U B
sTYCHKAX MPOCTABJIIETCSI COOTBETCTBEHHO (+) wiIH (-).

X1 Xz X3 X4 X5 Komn-Bo

3HAYMMBIX
KOppeIsALMI

X1 + - + - 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, 1 Xs.

Jli1g BbIOOpa 3HAUMMBIX 3aBUCUMOCTEN (M0 KO3()PUIMEHTY KOPPEISALIKN) MEXIY Y-MU U
X-MH, 4TOOBI MOCTPOUTH PErPECCHOHHBIE YpAaBHEHHs CBS3M, HEOOXOAMMO MpPOAHAIU3HPOBATH
eI11e O/IHY YacTh KOPPEJISIIMOHHOW MaTpHIIbL:

Y, Y Y3 Yy 3HauYNMBbIE
Koppersanuu X
C Yi

X1 Fyixalt | Tyasal- | haxalt | Tyaxal- XicYiuYs

X2 rxl,x2/ - rxl,x2/ - rxl,x2/ - rxl,x2/ - X, — HeT
KOpPEJALHiA

Yi

X3 axal- | Baxal- | baxal- | Kaxsl/+ X3 Ys

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

Xs axsl= | Daxsl= | Baxsl- | xaxs/+ Xsc Yy

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




Ha ocHOBaHMHM 3HAUMMBIX KO3 PULHEHTOB KOoppeauuu Mexay Y1 X orpeaensercs, uTo
HE0OXOJMMO MOJTyYUTh PEFPECCHOHHBIE YPABHEHHUS CIIEYIONIUX BHJOB U C y4ETOM OTCEMBAHUs
X-0B:

Y1= ap+ arXy+ asXy;

Yo=ay + a4X4;

Y3 =ag+ arXy+ Xy,

Y4 =ap+ azXs+ asXs;

AKP 4. [Tpu nomo1y npruMeHEeHHs PErPEeCCHOHHOT0 aHAIN3a PACCUUTATh KOAPPHUIIMEHTHI
PErpecCUOHHOTO YpaBHEHHUSI.

B AKP 3 omnpexneneHbl BHIBI PETPECCHOHBIX 3aBHCUMOCTEH, KOTOpBIE HEOOXOIMMO
MOJIYYUTh JJIs OLICHWBAHHUSA, MPOTHO3a W YIPABJICHUS TEXHOJOTMYECKMMHU Mpoueccamu. [lis
pacyera KO3(p(UIMEHTOB YpaBHEHUH &g, & MPUMEHSETCS pPACUCTHBIA METOJ] HaMMEHBIINX
kBaaparoB (MHK) c¢ wucnonp3oBaHMeM HCXOIHON BBIOOPKH ciydaiHbIX BenmuunH. MHK
OperoiaraeT MOUCK AKCTPEMAJbHOTO (MUHUMAIBHOTO) 3HAueHHs (YHKIHMOHATA CYMMBI
pa3HOCTH B KBajipaTe MEeXAY (GaKTUYECKUMHU U PACUETHBIMH 3a4€HUAMU (DYHKIIMU OTKIIMKA:

F = 2(Ygaer — ypacq_)2 — min (0). B ypaBHeHHE MOICTABIIAIOTCS OCTPOYHO (haKTHUCCKHE
3HAYEHUS Ygpacr- U Ypacu. B BUIE ypaBHEHHUs, noydeHHoro B AKP 3. Jlns pelneHust ykazaHHOTO
¢$yHKIIMOHAa1a HEOOXOMMO MOIYYUTh CUCTEMY YPAaBHEHUN B YACTHBIX POU3BOIHBIX U KaXK0€ U3
yYpaBHEHUU TPUPaABHATH K Hym0. Takum oOpa3oM, moiyyaTcsi 3HAQUYE€HHsS CBOOOIHOIO dIiieHa
ypaBHEHHsST &g U KOd()(DUIIMEHTHI PU HE3aBUCUMBIX TEPEMEHHBIX & = dy. JJI1 omepaTHBHOTO
pemrenust MHK nipumensieTcst mporpammuoe obecrieuenue Exel (fy — nuneiin). B moanmporpamme
«JIMHEIH» YKa3bIBalOTCS KOOPAMHATHI Yi U X, 3aTeM Habuparotcs no3uuun « MCTUHA» u 3atem
Shift+Ctrl+Enter. B npeasapuTebHO BBIZACICHHOE TOJIE TPOrPAMMHO MOMEIIAIOTCS PE3YJIbTAThI
pacdera — Kod(pHUIMEHTH g, & = a (ITepBasi cTpoka), Kod(duument gerepmunamun R* (3-s
cTpoKa, 1-ii cronbern), kpurepuii Gumiepa F (4-as crpoka, 1-wiii cronberr).

AKP 5. IIpoBecTr KOppEKTUPOBKY TOYHOCTH YPaBHEHUS PETPECCUU B TEUEHNUU BPEMEHH.

Cornacuo tpeboBanusiMm OCT 14-34-90 «CraTHCTHYECKHH TPUEMOYHBIM KOHTPOIb
KauecTBa METAJUIONPOAYKIHUHU [0 KOPPESIMOHHOW CBSI3U MEXIY MapaMeTpaMu» BO3MOKHO
UCIIOJIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEH  IapaMeTpoB  KadecTBa  (BpEeMEHHOE
COIIPOTHUBIIEHUS PAa3pPbIBY, OTHOCUTEIILHOE CY)KE€HHE U T.N.) OT (PaKTOPOB (XMMHUUECKUH COCTaB
CTaJld, TEXHOJIOTMYECKHE MapaMeTpbl IMpolecca) JUisi MPOTHO3MPOBAHHSA CBOMCTB  0Oe3
OCYILIECTBJICHUS pa3pylIAlOIMX MCHBITAHUHA. J[Is1 IpOBEpKM TOYHOCTH MOJENM IPH 3TOM
HaOMpaeTcsi KOHTPOJBHBIM MAacCHB JIaHHBIX, COCTOSIIUX W3 PE3yJbTAaTOB pa3pyLIarOIINX
UCTIBITAHUN OJTHOM JecsATOM IU1aBOK/mapTHii Takoi mpoaykiuuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJUH pa3 B KBapTaJl MPOBOJUTCS NPOBEpPKAa TOYHOCTH IMPUMEHSIEMON MaTeMaTHYeCKON
perpeccu. MeTouKa MpOBEPKH 3aKiIrodaeTcs B cieayromeM. Habupaercs MaccuB pasHocTei
MeX1y (aKTUUECKUMHU JaHHBIMH KOHTPOJIbHOM BBIOOPKM M pPAaCUETHBIMU 3HAUEHUSMHU I10
PErPECCUOHHOMY  YPABHEHHUIO (Ypacr. — Ypace), PACUMTHIBAETCA CPEIHEE 3HAYEHHE OTUX
OTKJIOHEHUII M CpaBHUBAETCS CO CTATUCTUYECKUM KpUTEpUEM (CTaHIAPTHBIM OTKJIOHEHHEM
napaMmeTpa kKadecTBa - Syi). Ecam cpenHee oTKIIOHEHHE MEHEE CTaTUCTUYECKOrO IMapaMeTpa, TO
ypaBHEHHE NPU3HAETCS a/IeKBaTHBIM pEalbHbIM YCIOBUAM. B MpOTHBHOM cilydae MpOBOAWUTCS
KOPPEKTUPOBKA YpaBHEHHsI IyTE€M W3MEHEHUsS 3HAYCHHUs €ro CBOOOJHOrO 4ieHa: do; = do -/+
2Z(Ygpaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOIBHON BBIOOPKH, 3HAK -/+ ITOKA3BIBET, YTO, ECIIU CPEIHEE
OTKJIOHEHUS AYj UIMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAYEHUs dg OyAEeT COOTBETCTBEHHO -/+AY;.

AKP 6. TTocTpouTh MaTpHILy HOJIHOrO (paKTOPHOTO SKCIepUMeHTa THIa 2" —22u 23,
B ocHOBaHWMH CTENEeHHON 3aBUCHUMOCTH IPEACTABICHO KOJWYECTBO YpPOBHEH
BapbupoBaHus (akTopoB. MmMeercss nBa BapHaHTa ypOBHEW: 2 - MUHMMAaJIbHOE U MAaKCUMAaJIbHOE
3HaYeHHUs ¥ 3 — MUHUMaJIbHOE, MaKCUMalbHOE U cpefHee 3HaueHus (akTopoB. B mokazarene
CTETIEHHOW 3aBUCHUMOCTH MPEACTaBICHO KoiuyecTBO (hakTopoB. Ilpu cocTaBieHHMH MaTpHUIlbI
IUTAHUPOBAHMS JKCIEpUMEHTa HEOOXOAMMO YYUTHIBATH YETHIPE CBOWCTBA CYIECTBOBAHMS



YpOBHEH  (aKTOPOB: CHUMMETPUYHOCTb, OPTOTOHAIBHOCTh, POTATA0EIBHOCTh,  YCIOBHUE
HOPMHUPOBKH.

Omnpenenutb K03 OUIMEHTHI ypaBHEHHS 110 U3BECTHOMY alITOPUTMY: &; = (2X;Y;)/N, &g
= Zyi/ n.

AKP 7. IloctpouTh Bce BO3MOXKHBIC BapHUaHTHI MATPHIIbI JIPOOHOTO IKCIIEPUMEHTA
tma 2%, 2°7. Onpenennts K03 GHIMEHTE YPaBHEHHS 10 H3BECTHOMY AITOPHTMY: 8 = (ZXiyi)/n,
ap = Xyi/n.

AKP 8. Pacumrath k03pdunueHT KOHKOpAamuu (KodD(HUIIMEHT coriacus) NpH
OKCIIEPTHON OIICHKE BIMSHHS (PaKTOPOB Ha (YHKIUIO OTKJIHMKA (MapamMeTp ONTHMH3AIUH) II0
cnenyromen 3aBucumoctu: W = 128/[m2(n3-n)], riae S — cymma KBaJpaToB OTKJIOHEHUW OT
CPEIHEr0 3HAYEHUS OLEHKHU SKCIIEPTOB, M — YHCIIO SKCIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Halitu »sKkcTpeManbHOE 3HAYCHHE TapaMeTpa ONTUMHU3AlUKd B 00JacTH
onpezeneHuss QyHKIUU TBYX U MHOTO(AKTOPHBIX YpPaBHEHHH (METOJ KPYTOro BOCXOXKICHHS
Bbokca-Yuiicona) ¢ NpUMEHEHHEM WTTEPAIMOHHOTO IIOMIArOBOI0 METOJIa B HAIpaBICHUHU
rpajiueHTa.

Memoouueckue pexomenoayuu Oisi NOO2OMOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BuJ TPYNIOBBIX 3aHATHH MO Kako-1uM00 HaydyHOW, yuyeOHOM M Jpyroii
npobjemMaTuke, aKTUBHOE OOCYXKIIEHHE yYaCTHHKAaMHU 3apaHee IMOJTrOTOBJICHHBIX COOOIICHHIA,
noknanoB U T.1. C TeMaTUKOM CEMHUHApOB CTYIEHTbl 3HAKOMSATCS 3apaHee. AJTOpUTM
MOJrO-TOBKM K CEMHHApy CIENYIOIINi: BEIOpaB TeMy, CTYIEHT COCTaBIISIET CBOW IUIaH-TpaduK
HOJ-TOTOBKH K ceMHuHapy. /11 npuoOpeTeHus HIMPOKOro BUACHHS IPOOIEMbI CTYJIEHT CTapaeTcst
OCMBICJTHTH €€ B 001IeM 00beMe; TO3HAKOMHUTHCS ¢ TEMOM 110 6a30BOMY y4eOHOMY TTOCOOHIO MIIH
JPYroifi OCHOBHOM pPEKOMEHIyeMOW IUTepaType; BBIIBUTH OCHOBHBIE WJEH, PACKPBIBAIOLIUE
JaHHY!0 1poOJeMy; CBEpUTh HX OINPEACNEHUs CO CIPaBOYHMKAMH, OSHIMKIONECAUEH;
HOJ-TOTOBUThH IIAH-KOHCIIEKT PACKPHITHs JaHHOW IMPOOJIEMBbl; BBIIBUTH HESICHBIE BOIIPOCHI U
10/10-0paTh TONOJHUTENBHYIO JINTEPATYPY JJI UX OCBEIIEHUS; COCTABUTh TE3UCHI BbICTYIICHUS
Ha OTIEJIBHBIX JIMCTAX AJIS MOCIEAYIOUIEr0 BHECEHHS JONOJHEHUN U MOATOTOBUTH JOKJIAJ WIN
pe-pepar s coOOIIEHHMS Ha CEMHHape; IPOAHAIU3UPOBATh COOpaHHBIM MaTepuan s
JIOTIOJTHU-TEIbHOM MH(OpMaLIUK [0 TEMaM CEMHHApPa; TOTOBSACH K BBICTYIIJICHUIO HA CEMUHApE, MO
BO3MOXXHOCTH TIPOKOHCYJIbTUPOBATbCA C TNPENOAaBaTeeM; OTHOCUTBCA K COOpaHHOMY
MaTepHaiy, Kak K MCTOUHUKY OyTyLIHX UCCIIeI0BaHUM.

CeMuHapcKue 3aHATUS PACIIUPSIIOT M 3aKPEIUIIOT 3HAHUS, 3aJI0)KEHHBIE B TEOpUHU
npeamera. Ha HHMX BBIHOCATCS BOIPOCH, OCOOEHHO HEOOXOAMMBbIE JUIsl MPAKTUKH, WIN
pOo0-JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOXKHO PELIUTh TOJBKO B IPOIECCE COTPYAHHYECTBA.
Cpenu 00s3aTeNbHBIX TPeOOBAaHUI K CEMHHApY - IMpeIBAapUTEIbHOE O3HAKOMIIEHHE C TEMOH,
BOIIPOCaMH U JIUTEPATYpO MO TaHHOW TeMeE.

CoBpeMeHHas IpaKTUKa MpeiaraeT MUPOKUN Kpyr TUIIOB CEMUHAPCKUX 3aHATHH. Cpenu
HUX 0c000€ MECTO 3aHMMAeT CEMHHAp-IUCKYCCHS, TJIe B JMAJIOre XOPOLIO YCBAaMBaETCsl HOBAs
uHOpMals, BUAHBI YOXKIEHUS CTYACHTA; 00CYKIAIOTCs MPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJOCTaTKU; A OOCYXIeHHsI OepyTcsi KOHKPETHbIE aKTyallbHble BOIPOCHI, C KOTOPBIMHU CTY-
JIEHTBl TPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMUHAp BKIIOYAKOTCS BOIPOCH JJIA
MH-TEJUIEKTYalbHOW pPa3MHUHKM (MHOTJA 3TO TUCKYCCHOHHAs CTaThs, MO KOTOPOW CTaBATCSA
po0-JIeMHBIE BOIMPOCHI); AUCKYCCHS MOXKET pa3BepThIBATHCS 3a0YHO KaK KPYroBOM CEeMUHap.
Jlanee moABOJSATCS WTOTU JHUCKYCCHH, 3aCIyHIMBAIOTCS M 3aIIMINAIOTCS MPOEKTHBIEC 3a/1aHus.
[Tocne sToro mpoxoauT "MO3roBoi MTypM" 1O HepeleHHBIM MpolieMaM AUCKYCCHH, a TaKKe
BBISIB-JIAIOTCSL TPUKJIAJHBIE AaCIEKThl, KOTOpPhIE MOYKHO PEKOMEHIOBAaTh /Jisi BKJIIOYEHUS B
KypCOBBIE U TUILIOMHBbIE pabOTHl WM B ampobauuio Ha npakTuke. Ha ceccum mpernojaBaTenb
000011aeT pe3ybTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.



CeMHUHApBI-IUCKYCCUN TPOBOJAATCS C IEJNbIO BBIABICHUS MHEHHUS CTYICHTOB IIO
aKTyaJIbHBIM BOIIPOCAM M3Y4aeMOro IpeaMeTa.

CemuHap-ucciie[oBaHuEe MpPEAIoJaraeT MpeABAPUTEIbHYI0 paboTy - HalucaHue
pede-paTa, AOKIa[a MO UTOTaM ONBITHON pabOThl. YyacThe B HEM - 3TO, IPEXkKAE BCEro, TUAor
CTy-JIeHTa ¢ mpernojaBaTeneM. Pe3ynabpTartel 00CyKIar0TCs Ha CEMHUHApE ¢ HArJSIHBIM MTOKa30M
UC-CIIeIOBATEIbCKOT0 Marepuaa (CXeMmbl, TaONIulbl, TpaduKu, AUArHOCTUYECKUE METOAMKH).
Yactuuno MaTepuan MoxeT ObITh BKItodeH B BKP. [Ipu moarotroBke kK ceMHUHAPY-UCCIIETOBAHHIO
CTYJIEHT M3ydaeT pe3yJbTaThl TEOPETUUYECKUX HCCIIEOBaHHM, cocTaBisier Oubnuorpaduo mo
TeMe, yUYUTCS MUCcaTh 0030phI MO0 TEXHUYECKOH 3a1aue-pobiaeme.

[IpoGneMHbIil ceMHHap TOTOBHUTCA IMpenojaBaTelieM JdOCTaTOYHO OCHOBATENIBHO:
no-Ouparorcst mpoOieMHbIE U KOHTPOJILHO-TIPOBEPOYHBIE BOIPOCHL. Takoil ceMuHap BO3MOXKEH
TOJILKO TIOCJIE€ TMPOXOXKIeHUs TeMbl. K HeMy CTyIeHThl TOTOBATCS IO JIUTEpaTypHBIM
UCTOYHH-KaM: MOHOTrpaduu, CIpaBOYHHMKH, CIOBapH, KypHaibl. K mpobieMHOMY ceMHHApY
IPOCMaT-pUBACTCS JIUTEpaTypa B paMKaxX pa3IUYHbIX MCCIEIOBATEIbCKUX IIKOJ (HAIpUMEp
"TpaIuIIMOHHBIE ¥ HETPAIUIIMOHHBIE TIOXOABI K Ipodiieme").

Haubonpmyto  3ppeKTUBHOCT, TPHHOCAT CEMHHAphl, MPOBOIMMBIE B  (opme
KOJIJICK-TUBHOW ITO3HABATEIBHON JEATENIFHOCTH, WMEIOIICH OIpe/eleHHbIe 0COOEHHOCTH, a
UMEHHO:

- pa3jereHHe CTYACHTOB Ha TPYMIBI IO HMX JKEIaHHIO0 (C 00sA3aTeNbHBIM yYacTHEM
CTYy-JICHTa C YCTOMUYMBBIM UHTEPECOM K JTAaHHOMY MPEIMETY);

- MOCTAHOBKA OOIIMX IeNIeH 1 3a7a4 JUIsl TPYIIIbI,

- pabora B TMOCIENOBATEILHOCTH - WHAMBHUAyalbHas, TMapHas (4alie BCEero
MePEeKpeCT-HBIN OMpoc), padoTa B TPyIIe, KOJUICKTUBHAS,

- 00s13aTeNIbHOE TPEBAPUTEIHLHOE OTPAaHIYEHUE TI0 BPEMEHH KaXKJIOT0 3Tara 3aHsATUi;

- OKCIIEPTHBIN aHATHM3 C PacYeTOM KOA(PPHUIIMEHTA KOHKOPIAIHH;

- OIIEHKa pa0OTHI TPYIIIIBI PENOaBATENIEM;

- IPOBEICHNE CAMOOIICHKH.

Hpumepuwviit nepeuenv mem pedhepamos 6 suoe UHOUSUOYAAbHbIX domawHux 3a0ay (U13)

N3 Ne 1. TloHsTus MaTeMaTU4YECKOM CTAaTUCTUKH. BHIBI HSKCIIEPUMEHTOB.

KonTponbublie kapThl. [I1aHbl 5KCIEPUMEHTOB

1. OcHOBHbIE TOHSATUS M3 TEOPUU BEPOSATHOCTH M MaTEMaTHYECKOM CTAaTUCTUKU
(reHepasibHasi COBOKYITHOCTh, BHIOOPKA CITy4aifHbIX BEJTMUUH, XapaKTEPUCTHKH BHIOOPKH).

2. IlonsTHe O BUJAaX MIAHUPOBAHUS MAaTEMATUYECKOTO U (PU3UUECKOrO IKCIIEPUMEHTOB,
HOPUHIUIAX T€OMETPUYECKOro U (pru3nyecKoro nojooust 0ObEeKTOB yIpaBJIeHUS.

3. Texymuit KOHTPOJIb MPOIYKIIHH.

4. TlpuHUMIIBEI BBIOOpPA KOHTPOJIMPYEMBIX MapaMeTpoOB W WX YPOBHS B CTaHAApPTaxX Ha
METAJITyPrUYECKYI0 IPOAYKLIHUIO.

5. Craructuueckoe 00OOCHOBaHHE O0BbEMa BBIOOPKM MpPHU KOHTPOJIE Y IOCTABIIUKA U
noTpeourens.

6. KOoHTpObHBIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM 00BEKTOM C aalTUBHBIM OJIOKOM

8. Teopernueckuii MOaX0A, MaTEMaTHUECKOE CUMYJIMPOBAHUE YCIOBUN 3KCIEPHUMEHTA,
buznyecKuit HIKCIEPUMEHT.

9. Ycnous nogodus pusnueckoro o0beKTa U MaTepuaIbHON KOIUH.

10. BeiOop Haubonee 3¢ PexkTUBHON CXeMbI IKCIIEPUMEHTA.

11. CocraBneHue ImIaHa IPOBENEHUS SKCIEPUMEHTOB pa3HbIX YPOBHEH (OMBITHBIM,
1ab0paTOpPHBIii, MTOJIyIIPOMBIIIUICHHBIH, IIPOMBILIUICHHBIN, U3TOTOBJICHUE
OTBITHO-ITPOMBIIIJIEHHON NIApTUN).

N3 Ne 2. Koappunment koukopaanuu. [IpaBuia mianupyemMoro skcrepuMeHTa



1. Buasl mapamMeTpoB ONTUMHU3AIMH, OOOOIICHHBIH MapaMeTp ONTHMM3ALUU, QYHKIUSI
KEIaTeIbHOCTH.

2. Bo10op THMa MaTeEMaTUYECKON MOJIMHOMHUAIBHON WIIM HHOW MOJEIN.

3. IlpaBuia NOCTPOEHHUS IUIAHOB — IPOOHBIX PEIUIHK.

4. PUCKM TIpH UCIIOJIb30BAaHUH TUIAHOB C IPOOHBIMH PEIUTMKAMU — BIIMSIHHE Ha TOYHOCTD
HNPOTHO3UPOBaHUS (PYHKIIMU OTKIIUKA.

5. Tumbl NIaHOB 3KCIEpUMEHTa — JBY- U Tpex (axtopHble mwiansl Tna N = m" (N —
HE00X0/MMO€E KOJMYECTBO OINBITOB, M — KOJUYECTBO YPOBHEH BapbUPOBaHMs CllydaiHbIX
dak-TopoB, N — KOIMYECTBO (PAKTOPOB).

6. Koadpdunuent konkopmanuu (kKodh@HUIMEHT coriacus) HpH SKCIEPTHOM OIEHKE
BIMSIHUA (PAaKTOPOB HA (PYHKIMIO OTKJIMKA (TapaMeTp ONTHMU3ALINH).

7. OcCHOBHblE CBOWCTBAa MAaTpHUIbl MaTEMATUYECKU IUIAHUPYEMOIO SKCIEPUMEHTa
(opTOro-HaJILHOCTh, POTOTA0ETBHOCTh, CUMMETPHUYHOCTh, HOPMHPOBKA SKCIEPUMEHTAIHLHON
MaTPHIIBI).

8. Meroauka pacuera KO3()PUIMEHTOB SMIMPHUYECKOTO YPaBHEHUS 1O JAHHBIM
IPOBE/IEHHOIO IUNIAHUPYEMOT'0 SKCIIEPUMEHTA.

9. CBs13b ¢ dekra paxTopa ¢ KOdPPUIIEHTAMH YPaBHEHHS.

10. Kputepuu onTUMaJIbHOCTH IJIAHOB KCIIEPUMEHTA.

11. BBexmeHue B pemieHHE IO TOWUCKY ONTUMAIBHOTO OSKCTPEMAJIbHOTO 3HAYCHUS
napameTrpa ONTUMH3AlMM B 00JacTH omnpeAeieHus QYHKUUU JBYX M MHOTO(AKTOPHBIX
ypaBHEHUH (MeTOJ KpyToro BocxoxaeHus bokca-Yuicona u np.).



ITpunoxxenune 2
7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTeCTAlluM:

CrtpyKTypHBII

SIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHbIE CPEICTBA

OIIK-3 - CnocobeH TmpoOBOIUTH U3MEPEHUS U HAOMIOACHUS, 00pabaThiBaTh U MPEICTABIIATH
OKCIIEPUMEHTAIbHBIC JTAHHBIE

OIIK-3.1 BeiOupaeT u mpuMeHsieT METObI U Teopetnteckue BONPOCHL:
1. CBeeHHs U3 TEOPUH BEPOSITHOCTH U
CpC{[CTBa V3MCPCHHUA I OTIPENICIICHIA Ma-TeMaTHUECKON CTATUCTHKHU (TeHepasbHast
CBOMCTB 00BEMHBIX HaHOMAaTCpUajoB, COBOKYITHOCTb, BEIOOpKA CITy4aifHBIX
HaHOCprKTyp u HSHeHHﬁ U3 HUX [BEJIN-YUH, XapaKTCPUCTHUKU BBI60pKI/I).

2. Buipl miaHNpOBaHHS MAaTEMATHYECKOTO 1
(bM3MYECKOTO SKCIICPHUMEHTOB, TPUHIIUITEI
reOMETPUYIECKOT0 U (PU3NYECKOTO MOJ00US
00BEKTOB yIPABIICHUSL.

3. [Topsiok MpoBeIeHHs TEKYIIETo
KOHTPO-JIs IPOLYKITHN.

4. [TpuHIHITE BEIOOPA KOHTPOIHPYEMBIX
[TapaMeTpoB U UX yPOBHS B CTAHAApTaX Ha
METaJLTypTrUYeCKyI0 IIPOAYKIHIO.

5. CraTucTnueckoe 000CHOBaHHE 00beMa
BEIOOPKH ITPU KOHTPOJIE Y TOCTABIINKA U
moTpeOuTes.

6. MeTopI TOCTPOCHUSI KOHTPOJIBHBIX KapT.
7. OO1IyI0 cXeMy yIpaBICHUs
[TeXHOJIOTH-4€CKUM OOBEKTOM C
aIanTUBHBIM OJIOKOM.

8. Teoperuueckuil moaxo1, MaTeMaTHUECKOE
CHUMYJINPOBaHHE YCIOBHH SKCIIEPUMEHTA,
(bM3HYecKuii SKCIIEPUMEHT.

9. VcroBust momooust GU3HUECKOTO 00BEKTa|
1 MaTepUaIbHOI KOTMH CUMYJTNPOBaHHeE
[yCITOBHIA SKCTIEpUMEHTa, (PU3MYECKU
bKC-TIEpHMEHT.

9. YcnoBus monodus GU3MUECKOro 0OBEeKTa|
1 MaTepUaIbHOM KOITUH.

10. Mertomabt BBIOOpA Haunboee
b pexTHB-HOM CXeMBI SKCIIEPUMEHTA.

11. YcnoBus cocraBieHus IiaHa
MpoBesie-HHs SKCIIEPUMEHTOB Pa3HBIX
[ypOBHEH (OTIBITHBIN, 1a00PaTOPHBIH,
10JTYTIPOMBIII-JIEHHBIH, TPOMBIIIIEHHbIH,
M3rOTOBJIEHHE OTBITHO-TIPOMBIIIIIEHHOH
mapTHH).




OIIK-3.2

[TpoBoaMT SKCIIEpUMEHTATIbLHBIE

WCCJIeI0-BaHUS U UCTIONB3YEeT OCHOBHBIE
MIpUEMBI 00PaOOTKH U MIPEICTABICHHS
MOJTyYEHHBIX JaHHBIX 00 00BEMHBIX
HaHOMaTepHaliax, HAHOCTPYKTYp ¥ U3JCITHii

U3 HUX

Pemnte 3amauy u3  npodeccnoHaIbHOH
oGnactu: (AKP Ne 1-9)

1. I[TpoBOANTH KOPPESALUOHHBIN U
[perpec-CHOHHBII aHAIM3bI, PACCUNTHIBATD
K03 () QH-IIMEHTH! PETPECCHOHHOTO ypaBHEUs
MeTo-oM MHK

2. HaxomuTh 9KCTPEMAaNbHOE 3HAUCHHE
[lapameTpa  ONTHMHU3aLMUM B o0iacTy|
ornpe-zeneHus (QyHKIMM C HpUMEHEHHEM
MTTEpa-LIIMOHHOrO IIOLIArOBOr0 METO/A B
HanpaB-JICHUU IPANCHTA.

3. CTpOUTh BapHaHThI MATPHUIIBI IPOOHOTO
bic-nepumenta Trma 2%, 252 onpenensts
K03 QULHCHTBI ypaBHE-HHS 110 H3BECTHOMY
anroputMy: a; = (Zx;y;)/n, a = Zyi/n.

4. CTpOUTH MaTPHILy MOJHOTO (GaKTOP-HOTO
bicrepnmenTa Tiia 2" —22 1 2;
onpee-1aTh K03 GUIMEHTH ypaBHe-HUS 110
M3-BECTHOMY arOpuT™My: &; = (ZX;y;)/n, ag =
Zy,/ n.

5. [IpOBOANTE KOPPEKTUPOBKY TOYHOCTH
[YpaBHEHHUS PETPECCHU B TEYCHHN BPEMEHU
10 MaccuBY pa3HOCTEH MEXKIY
(bakTHYCC-KMMH TaHHBIME KOHTPOJIBHON
BEIOOPKHU U PaCUETHBIMU 3HAYEHHUSIMH T10
[PETPECCHOH-HOMY YPaBHEHHIO (Y garr, —
Yoaca,)- ECIIH Cpe-ZIHEE OTKIIOHEHHE MEHEe
CTAaTHCTHYECKOTO TTapaMeTpa - CTAHAAPTHOTO
OTKJIOHEHUS S, TO ypaBHEHHE NPHU3HAETCS
aleKBaTHBEIM. B IpoTHBHOM citydae
[IPOBOANTCSI KOPPEKTHU-POBKA YPABHCHHSI
TyTeM M3MEHEHNS 3HaUe-HUS €To
CBOOOIHOTO uJieHa: gy = 8g ~/* Z(Ypaxr, —
Yoaca,)/N, TIE N — 00BEM KOHTPOJIB-HOM
BEIOOPKH, 3HAK -/+ OKA3bIBET, YTO, €C-JIH
CpemHee OTKIOHEHHs Ay; IMeeT 3HaK +/-, TO
[KOppEeKTHPOBKA 3HAYEHHS dy OyneT
COOT-BETCTBEHHO -/+AYy;.

6. PaccuursiBath K03 HHULIHEHTEI
[peTpec-CHOHHOTO ypaBHEHHs (110 BBIOOpKE,
[peUIo-KEHHOIT  TpernojaBaTesieM) I0CIe]
[poBene-HUsS  KOPPEISALIMOHHOTO — aHAIH3a,
OTCEMBaHHsS HE3HAYUMBIX  (AaKTOpPOB |
OIpe/ieNieHHss  CBS-3M  3aBHCHMBIX |
HE3aBHCHUMBIX TIEPEMECHHBIX.




OIIK-3.3 CocTaBiisieT 0T4ETHI 110 3a1aua 110 KOHTPOIIO

KCIICPUMECHTAJIb-HBIM U T THUYCCKUM
SKcrepume cope e 1. MeronoB BbIOOpa 3G PEeKTHBHBIX MpPaBHIT

HCCIIC0BAHNAM, BKIIIOYasd aHaIN3 IpoBe IeHus UCCleI0BAHMI T TOCTHKEHHS]

SKCHICPUMCHTAIILHBIX PE3YJILTATOB 00 [IOCTABJIECHHBIX LIEJEH.

0GBEMHBIX HAHOMaTE-pHAaX, 2. HaBbIKOB TMOCTPOEHHS THCTOTpAMM H
N HH-TEPTPETAIINH UX PE3YITHTATOB.

HAaHOCTPYKTYp U U3/ICJINU U3 HUX, 3. Onpenenenns K03 GHIHEHTOB]

COIIOCTAaBJICHUA NX C U3BECCTHBIMU lypaBHE-HHUS MO M3BECTHOMY AJITOPUTMY: &; =

aHaJIOraMu (Zxiy)/n, ag = Zy/n.

4. TIpHeMOB TOYHOTO BBIIOJHCHUS IUIaHA|
bKCTiepyIMEHTa B pa3HBIX  YCJIOBHSX
Imabo-paTopHBIX, HOJTYTIPOMBIIIIEHHBIX,
[TPOMBIIII-JICHHBIX) c obecrieueHneM|
[MeTHIpeX MPUH-IUIIOB TIJIaHA.

5. Brnanenuto anpuopHoil uHpopmaruu 00
0OBEKTE NCCIIEAOBAHMS, PETYIUPOBAHUS L]

BbIOOpa Hambojee palUMOHAIBHOTO IUIAHA

bKCIIepUMEHTA.

6) HOpﬂ)IOK NMPpOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTreCTalui, IoKa3aTeJii U KPHUTEPUH
OICHUBAHUA:

IIpome:xxyTounast arrecrauuss mno aucuuniauHe «lliaHupoBaHMe 3KCIEPHUMEHTA)
MPOBOJIUTCA B BHUJC 3a4eTa. 3a4eT MPOCTABISETCS MOCIE OLEHKH 3HAHUN OOYyYalolIUXCs IO
pe3yNbTaTaM 3alUThl BBIMOJTHEHHBIX JIA0OPATOPHBIX PAa0OT U KOHTPOJIBHBIX Pa0OT, BKIFOYAIOIINX
TEOPETUIECKHIE BOIPOCHI U MPAKTHYCCKHUE 3aaHVsI, BBISBIISIONINE CTENICHh C(HOPMUPOBAHHOCTH
YMEHHH U BIIAJCHUI

IToxa3aTenn U KpUTEepPHUH OLCHNBAHUS 3a4eTa:

Jnst momydeHust ONEeHKU

— «3a4TeHOo» — oOyyarolMics [JOJDKEH II0Ka3aThb 3HAHMS HE TOJNBKO Ha YpOBHE
BOCIPOM3BECHUS U OOBSICHEHHs] MHQOpPMAIMM, HO M HHTEJUIEKTyaJbHbl€ HABBIKU pPELIECHUs
npobieM W 3a/1ad, HaXOXKACHUS YHUKAIbHBIX OTBETOB K MpoOieMaM, OLIEHKM U BBIHECEHUS
KPUTHYECKUX CYKJICHHH;

— «He 32a4TeH0» — 00yJaroIIUNCs He MOXKET M0Ka3aTh 3HAaHHsI Ha YpOBHE BOCIIPOU3BEICHUS
U 00BsICHEHUSI HH(OpMAaLIUY, HE MOXKET ITOKa3aTh MHTEIJIEKTYaJIbHbIE HABBIKU PELICHUS TPOCThIX
3a/1ad.






