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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto ocBoeHust monayist AucUUIUIMHBL "llnaHupoBaHue sKcriepuMeHTa’ SBISETCS
noaroroBka OakamaBpoB mo HampaBienuro 22.03.01 "MarepuanoBeeHHE W TEXHOJIOTHS
MarepuayioB" W MPOPUII0 TMOATOTOBKH '"MaTepuanoBeIeHHEe W TEXHOJIOTHS MaTepuajioB (B
MAIIMHOCTPOCHUH)" K TPOGECCHOHATHHONW NEATEIHPHOCTH B COOTBETCTBHHM C TPEeOOBAHHSIMH
®enepanbHoro ['ocynapcTBeHHOr0 00pa3oBaTENbLHOrO CTaHAAPTA.

3agaueld M3y4YEeHHsS] AUCHUIUIMHBI SIBJSETCS TMOATOTOBKA CTYJEHTOB K TBOPUYECKOMY
MPUMEHEHHUIO MOJIYY€HHBIX 3HaHUH MPHU CO3/1aHUU HOBBIX U COBEPIICHCTBOBAHUIO JCHCTBYIOLINX
TEXHOJIOTHYECKHX MPOIECCOB, (HOPMHUPOBAHHIO Y CTYICHTOB CUCTEMBI 3HAHHH 110 TUTAHUPOBAHUIO
JKCIIEPUMEHTOB BO Bcex c(epax yuyeOHOW M MPOU3BOJCTBEHHOW AESATENHLHOCTU. DTa 3axada
pelaeTcs CIeayIIMH CIIOCOOAMH:

- 1aTh MOHSATHS 00 OLIEHKE SKCIIEPUMEHTANIBHBIX JaHHbBIX, FT€HEPaIbHOW COBOKYITHOCTH U
BBIOOPKH U3 HEE CIyYalHbIX BEJINYUH;

- chopmupoBaTh y CTyJIeHTa MNPEACTABICHUS O KOPPESIHOHHOM U PErpecCHOHHOM
aHaJIM3aX, METOJUKE OIECHKH W OTCEUBAaHUS PA3JIMYHBIX (PAKTOPOB BBHIOOPKU CITYyYaHHBIX
BEJIMYUH;

- 00yunTh OOYYAOIIMXCS METOAAM IUIAHMPOBAHHOTO OJKCIIEPHUMEHTAa M IOMCKa
ONTHUMAJIFHBIX 3HAUCHUH (PYHKIIMU OTKIIMKA B ONIPEIEICHHOM 00JIaCTH CYIIIECTBOBaHMS (DaKTOPOB
TEXHOJIOTHYECKOTO MPOIIECcCa;

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

2 MecTo TMCHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

HucuuruinHa IlnanupoBaHue SKcliepUMEHTa BXOAMUT B 00s3aTeNbyl0 HacTb y4eOHOTo
I1aHa 00pa30BaTeIbHON MPOTrPaMMBI.

Jns  u3ydeHWss  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIIQJICHUsA),
c(OpMHPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUIUINH/ IPAKTUK:

MareMaTnueckuil aHau3

Maremarunka

WNudopmarrka 1 H”HGOPMAITMOHHBIE TEXHOJIOTUU

dusnka

3HaHus (YMEHMs, BIIaJIEHUS ), IOJyYSHHbIE NPH M3YyYeHUU JaHHOM IUCIMITIMHBI OyIyT
HEOOXOIUMBI 17151 U3Y4YEHUSI AUCIUILIINH/TPAKTHUK:

AHanu3 yucioBoi HHpopMaIun

VHHOBaIIMOHHBIE METO/IbI CO3/JaHNSI MHOTO(YHKIIMOHAIBHBIX MaTEpPUAJIOB

MeTtobl MCCIIE0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

Br160p MaTepranoB U TEXHOIOTHH TEpMOOOPaOOTKH B MAIIMHOCTPOCHUH

MonenrpoBaHue U ONTUMH3ALUS CBONCTB MaTEPUAIIOB U TEXHOJIOTMYECKHX ITPOLIECCOB

[ToaroroBka k mporeIype 3aiiuThl ¥ 3alIUTa BEITYCKHOHN KBaTU(UKAITMOHHONW PaOOTHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHH sl

B pesynbrare ocBoenus aucuMiiiuHbel (Moayns) «llnaHupoBaHHME SKCHEpUMEHTa»
oOyyaromuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHITUSIMHU:

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

OIIK-4 CnocoOeH mnpoBOauUTh H3MepeHUs M HabmojaeHuss B cdepe mnpodheccuoHaTbHOU
JACATCIIbHOCTH, 06pa6aTBIBaTB N IPCACTABJIATE OKCIICPUMCHTAJILHBIC JAHHBIC

OIlK-4.1 BriOupaer v npuMeHseT METOABI U CPEJICTBA U3MEPEHUS IS




OIpeJIeJICHUS CBOMCTB MAaTEPUAIIOB M M3ICIUHN W3 HUX

OIIK-4.2

HpOBOI[I/IT SKCIICPUMCHTAJILHBIC HCCIICAOBAHUA W HCIOJB3YCT OCHOBHBLIC
ITPUCMbI 06pa6OTKI/I 1 NPCACTaBJICHUA ITOJIYUYCHHBIX JaHHBIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHAs — /2 aKaJl. 9acoB;
— BHeaynuTopHas — 4,1 aka. yacos;

— caMoCTOsTeNbHAs paboTa — 32,2 akaJl. 4acoB;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
o | xonraxrHas pabota E 3 dopma TeKyIIEero
Paznen/ tema S (B axaz. yacax) & E‘ Bux KOHTpOJIA Kon
g 8 © | camMocTosTeNBHOM | ycrieBaeMOCTH U
JUCLUTUTAHBI 5 [ . | xomnerenyu
3 o & paboThI MIPOMEKYTOUHOM
na6. | mpaxr. | £ &
Tlex. : 1 2'¢ aTTecTaluuu
3aH. | 3aH. | &
1.
1.1 Beenenue. CeneHus 13
TEOPUH  BEPOSATHOCTH |
MaTeMaTH4YeCKOM
CTaTHCTHKNA  (TeHepabHas TpopaGotia TpopaGoria
COBOKYITHOCTb BBIOOpKa
o agHHX ’ BeJII/I‘IEI " TEOPETHYECKOTO | TEOpeTHYECKOro
v ? (JIEKILIMOHHOTO) (JIEKILIMOHHOTO)
XapaKTePUCTHUKH BBIOOPKH) 4 4 4 MATeDHANa MATeDHANa OI1K-4.1,
TTonstue 0 BUAX P ' P ' OIlK-4.2
N — Nzyuenue Nzyuenue
P JOTOJIHUTENBHOTO | JOTIOJHUTETHLHOTO
MaTeMaTHYECKOTO u MaTePHANA MaTePHANA
¢usugeckoro p ’ p ’
9KCIIEPUMEHTOB, PUHIUIIAX
reOMETPUYECKOTO u
($u3HIecKoro moxo0Hs.
1.2 Craructudeckue
METOABl B  YIpaBJICHUH IIpopaboTka
KaueCTBOM TMPOJYKIHH. | 5 TEOPETHYECKOTO
Texymuit KOHTPOJIb (JIeKIMOHHOTO)
MPOIYKIHH. TpuHIKTIE Mmarepuana.
BHIOOpa  KOHTPOJHMPYEMBIX Uzyuenue
napaMeTpoB M HX YPOBHS B JOTIOJTHUTEITHHOTO
CTaHJapTax Ha Mmarepuana. .
Texymuuii KOHTPOIIb
METaJLTYPTUYECKYIO IIpopaboTka
yCIEeBaeMOCTH.
MIPOIYKIIHIO. METOIUYECKHUX OI1K-4.1,
4 4 4 o [IpoBenenue
CraTtucTiueckoe yKa3zaHui K OIIK-4.2
pacyeTHBIX paboT ¢
000CHOBaHME o0beMa MpaKTHaeCKuM |\ e TIK
BBIOOPKH TIPH KOHTpOJIE Y 3aHITHSM, p ’
MOCTABIIUKA u COCTaBJICHHE KOHC
norpedurens. KontponbHbie -TIeKTa,
KapThl. OoOmas cxeMa MOATOTOBKA
yIpaBJicHHS OTBETOB MO
TEXHOJIOTHYECKUM KOHTPOJIBHBIM
00BEKTOM €  aJanTHBHBIM BOTIpOCaM.
6JI0KOM




1.3 XapakTepuCTHKH BHJIOB

9KCIICPHMEHTOB
. IIpopaboTka
(TeopeTryeckuii  TOIXOJ,
TEOPETHYECKOTO
MaTeMaTH4ecKoe
N (JIEKIMOHHOT0)
CHMYJHMPOBaHUE  YCIOBHH
N Mmarepuana.
IKCHEepUMEHTa, (HH3UYECKUH
Wzyuenne
JKCIEPUMEHT), YCIOBHUS
JOTIOJIHUTENTHHOTO
noaoous (usnueckoro
. MaTepHaa. .
00beKTa M MaTepHaTbHOMH IMpopaGorka Texymuii KOHTPOIb
xornuu. BpiObop Haubonee pbop yCIIEBAEMOCTH.
s dex-TuBHOM CXEMBI METOMMHECCIHX IIpoBenenue OIK-4.1,
yKa3aHUH K P OIlK-4.2
JKCIIEPUMEHTA. pacyeTHbIX paboT ¢
MIPaKTHICCKUM
CocraBnenue IUIaHa npumeHenueM I1K.
3aHATHSM,
MPOBEACHHS HKCIIEPUMEHTOB
. . COCTaBJICHHE KOH-
pasHBIX ypOBHEH (OIBITHEIN,
. CIIEKTa,
nabopaTopHBIH,
N HO/TOTOBKA
HOJTyIIPOMBIIIICHHBIH,
. OTBETOB 10
MPOMBIIITEH-HBIH,
KOHTPOJIbHBIM
U3rOTOBJICHUE
. BOITpOCaM.
OIIBITHO-TIPOMBIIIIEHHOM
HapTUn).
ITpopaboTka
TEOPETHYECKOTO
(JIEKIMOHHOTO)
Marepuana.
1.4 BseneHue B METOIHKY P
Wzyuenue
IUIAHUPOBAHMS
JOTIOJTHUTENHLHOTO
JKCIEPUMEHTA (obmrue
Mmarepuaa. .
TIOHSITHUS, IPUHIIAIIED). Bubt TpopaGoTia Texymuii KOHTPOJIb
napaMeTpoB ONTHMH3ALHA CIIEBAEMOCTH.
061(;6HICI-II)HLII7[ ma] aI\]/-IIeT’ METOMHECKIX yl'[ OBeZIeHHE OIK-4.1,
P p yKa3aHUH K P OIlK-4.2
ONTUMH3ALINH, GbyHKIUA pacueTHbIX paboT ¢
HPaKTHYCCKUM
JKEJIATEIbHOCTH. Bri6op npumenenueM I1K.
. 3aHATHSM,
THIIA MaTeMaTHYeCKOH
. . COCTaBJIEHHE KOHC
IIOJIMHOMHAJIBHOU HJIM MHOU
-MIeKTa,
MOJIEJIH.
HO/rOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIIPOCaM
. . ITpopaboTka
15 Tlomselii W npoOHBIH pop
. TEOPETHYECKOTO
(haKTOpHBI  JKCHEPUMEHT.
(JIEKILIMOHHOTO)
IpaBuna MOCTPOCHUS
Mmarepuana.
IUIAaHOB — APOOHBIX PEIUIUK.
Nzyuenue
Pucku mpu ucnop30Ba-HAA
JOTIOJTHUTENTHLHOTO
IJIaHOB c JpOOHBIMU
Mmarepuana. .
peluiMKaMi — BIMSIHUE Ha Texymmii KOHTPOIJTB
IIpopaboTka
TOYHOCTBH TPOTHO3UPOBAHUS yCIEBaEMOCTH.
¢yHKIMH  OTKJIMKA. THIb METOMIHECKHX IMposenenue OIK-4.1,
YHIL yKa3aHUH K POBCA OIIK-4.2
TUIAHOB ~ JKCIIEpH-MEHTa — pacyeTHBIX paboT ¢
MPaKTUICCKUM
IBYy- U Tpex (aKTOpHbIE npumenenueM [1K.
_ 3aHITHSM,
mranel Tima N = mn (N —
COCTaBJICHHE KOHC
HEOOXOIUMOE  KOJIMYECTBO
-NIeKTa,
OIBITOB, M — KOJHYECTBO
" MOArOTOBKA
YPOBHEN BapbUPOBAHUS
N OTBETOB MO
CITy4aiHbIX (haK-TOpoB, N —
KOHTPOJIbHBIM

KOJIMYECTBO (haKTOPOB).

BOIIpoCaM




IIpopaboTka

1.6 Koaddumuenr
TEOPETHYECKOTO
KOHKOPAAIMU
(JIEKITMOHHOTO)
(ko3 dunmeHT  coriacus)
N Marepuana.
NPy JKCIEPTHOH  OICHKE
Nzyuenne
BIMSHUS  (AKTOPOB  Ha
JIOTIOJTHUTEITLHOTO
(byHK1IMIO OTKJIUKA
Mmarepuana. .
(mapaMeTp  ONTHMHU3AIHH). IpopaGorka Texyumii KOHTPOJIb
OCHOBHBIE CBOCTBa pop YCIEeBaEMOCTH.
METOIUYCSCKUX OIIK-4.1,
MaTpHUIBI  MaTeMaTHYECKH 4 4 4 o [IpoBeneHue
yKa3aHHUH K OIlK-4.2
TUTAHUPYEMOTO pacdeTHBIX paboT ¢
MPaKTHICCKUM
JKCIIEPUMEHTa npumenennem [1K.
3aHATHSM,
(OpTOrOHAB-HOCTH,
COCTaBJICHHE KOHC
POTOTa0EIBHOCTD,
-[IeKTA,
CHMMETPUYHOCTb,
MOJTOTOBKA
HOPMHPOBKA
N OTBETOB 10
IKCTIEPUMEHTATBEHOMN
KOHTPOJIBHBIM
MAaTpHIIBI).
BOIIpOCaM.
IIpopaboTka
TEOPETHYECKOTO
(JIEKIIMOHHOTO)
Mmarepuaa.
1.7 Meronuka pacuera P
Nzyuenne
k03 urmeHToB
JIOTIOJTHUTEITHHOTO
IMITUPHUYECKOTO yPABHEHUS
II0 JAaHHBIM I[POBEIEHHOIO MatepHaa. Texymuii KOHTPOJIb
TUTAHUPYEMOTO P Ipopaboria z,HeBaeMOCTI;I
Py METOAUYECKUX y ’ OIIK-4.1,
JKCIEPUMEHTA. CBsi3b 4 4 4 o [IpoBeneHue
yKa3aHUH K OIIK-4.2
s dexra ¢daxTopa c pacueTHbIX paboT ¢
MIPAaKTHIECKUM
ko3 urmenTamu npumenenuem I1K.
3aHSITHIM,
ypaBHEHHSI. Kpurepun
COCTaBJIEHHE KOHC
ONITHMAIILHOCTH IUIAHOB
-[IeKTA,
IKCTIEPUMEHTA.
MOATOTOBKA
OTBETOB 110
OHTPOJILHBIM
BOIIpOCaM
IIpopaboTka
TEOPETHYECKOTO
(JIEKIIMOHHOTO)
Mmarepuana.
1.8 BeeneHue B pelieHue Mo Nsyuenune
TMOUCKY OIITUMAJIBHOT'O JOITOJIHUTCIIBHOT'O
IKCTPEMAIILHOTO ~ 3HAUCHHS Marepuana. .
Texkyuuii KOHTPOIIb
napaMeTpa ONTUMHU3ALUU B ITpopabotka
yCIEeBaeMOCTH.
o0JacTu oTIpeneTeHIs METOIUYECKUX OIIK-4.1,
5 5 4,2 o [TpoBeneHue
¢byHKIMN IOBYX u yKa3aHUH K OIIK-4.2
pacyeTHbIX padoT C
MHOTO-(aKTOPHBIX MIPaKTHIECKUM
N npumenenuem [1K.
ypaBHEHUH (METOJ KPYTOTo 3aHATUAM,
BOCXOKACHHS COCTaBJICHHE
Bboxca-Yuncona u ap.) KOHCIIEKTa,
MOATOTOBKA
OTBETOB I10
KOHTPOJIBHBIM
BOIIPOCaM
Wroro no pazneny 36 36 32,2
Hroro 3a cemectp 36 36 32,2 SK3aMeH
Hroro no aucnumiuze 36 36 32,2 9K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBanus — AUCHUIUIMHBL  «l[naHupoBaHMEe — SKCIIEPUMEHTa»
MIPUMEHSIOTCS TPAAUIIMOHHASA U MO1YJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexumu POXOJAT KaK B TPATUIIMOHHONW (hopMe, TaK B B (pOpMeE JICKITUI-KOHCYJIbTAIIUH,
IJ€ TEOPETHUUECKUN MaTepHall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIBHOTO U3YYEHUs,
JUI  TIOJTOTOBKH BOIIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTCS C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIMOHHBIX MAaTEPHAIIOB.

JleKnMOHHBIA MaTepHan 3aKpEIUIseTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBbIE WM WHAWBUIyaJIbHbIE 3aJaHusd 1O mnpokjaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUs, KOTOPBIi
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBICHUS CBSI3€M MEXIY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUM MPAKTUYECKUX 3aHITHM HCIOJIb3YETCS TEXHOJOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusi, 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.

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

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOM aTTecCTALMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. JlykesroB, C. M. OCHOBBI HHXKCHEPHOTO SKCIEepHMeHTa: YueOHoe mocodue /
JlykesHoB C.U., [Tanor A.H., Bacunwes A.E. - Mocksa W1 PUOP, HUL] UH®PA-M, 2019. - 99
c.: - (Boiciiee obpazoBanue: bakanaspuar). - ISBN 978-5-16-100021-2. - TekcT : 271€KTPOHHBIH.
- URL: https://new.znanium.com/catalog/product/1020699 (nata oopamienus: 25.12.2019)

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Annep, IO.I1. Metogonorust u nmpakTUKa IJIAaHUPOBAHUS SKcriepuMmeHTa B Poccum :
monorpadus / FO.I1. Annep, FO.B. I'panoBckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — Tekcr : anekTpoHHbIii // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/93686 (mara obpamienus: 17.12.2019). — Pexum moctyma:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

2. Menpanuenko, A.C. Marematuueckas CTaTUCTHKAa M aHAJIW3 JaHHBIX : y4yeOHOe
mocobne / A.C. Mensanuenko. — Mocksa . MHCHC, 2018. — 45 ¢. — ISBN
978-5-906953-62-9. — Tekcr : anekrpoHHbIit // JlaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/108035 (nara obpamenus: 18.12.2019). — Pexum mocryma:
JUIS aBTOPU3. MTOJIb30BaTENICH.

3. Cremanos, I1.E. [TnanupoBaHue 3KCIEpUMEHTa . y4eOHO-METOJIUYECKOe IOcoOue
/TLE. CtenanoB. — MockBa : MUCHUC, 2017. — 22 ¢c. — Tekcr : anekTponHsblii // Jlans :



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

3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/108113. — Pexwum
JIOCTYTIA: IS aBTOPH3. TI0JIb30BATEIICH.

B) MeTonuyeckue ykazaHus:

1. Cratuctuyeckue MeToAbl 00pabOTKU M aHAIM3a YUCIOBOM MHGOpPMAIIUH, KOHTPOJISI U
ynpasieHus: kauectBom npokara/M.M. Pymsanues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
Yepkacos, A.B. JlorunoB. — YuebHoe nmocobue. — Marautoropck: M3n-Bo MarHuToropck. roc.
TexH. yH-Ta M. [.11. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuaHThl 3alaHuii MO aHAJIM3y YHCIOBOM WHMOpManuu Jis
OaxanaBpoB. — MeTtoauueckue ykazaHus. - Marauroropck: M3a-80 MarHuroropck. roc. Te€XH.
yH-Ta uM. [.1. Hocoga, 2017. 15 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanwue I10 No noroBsopa CpoK eCTBUS JTUIIEH3UU
MS Office 2007 Ne 135 oT SeccpouHo
Professional 17.09.2007
STATISTICA B.6 K-139-08 OT 0OECCPOUHO
Adobe Reader CcBOOOIHO 0eccpodHO
DNeKTpPOHHBIE
IUIAKATHI 10 K-278-11 oT 5eCChOtIO
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MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

Tun u Ha3Banue ayautopun OcHalleHUEe ayAUTOPUU

1. AynuTopwst 1Uis IEKIMOHHBIX U TIPAKTUYECKUX 3aHATHH - MyJIbTUMEIUITHBIC CPEICTBA
XpaHeHHs, TMepeadyd W MPeJCTaBICHHUS HH(OPMAIMH, MOJCIH KPUCTAIUIMYECKHX PEIIETOK,
TUIAKAThI

2. Aynutopuss  Uisi  TPYHIOBBIX u VHJIUBULYAJIBHBIX KOHCYJIbTALIMM,
CrenmanusupoBanHas Mebeis. [lepconanbHbie kommbioTepsl ¢ maketom MS Office, Beixogom B

WHTEepHET M C AOCTYNOM B BJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely
YHUBEPCUTETA TEKYILEr0 KOHTPOJIA U IPOMEKYTOUHON aTTECTALIUN

3. Ayauropuu s CaMOCTOSITENIBHOWM palOThI: KOMIbIOTepHBbIE [lepcoHanbHbIC
KoMIbioTephl ¢ makerom MS Office, Beixogom B IHTEpHET U € IOCTYNOM B KJIaCChl; YATAIBHBIC
3aJ161 OMOJIMOTEKH AIIEKTPOHHYIO HH(OPMAIIHOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

4. Tlomemenue Ui XpaHeHUs U npodunaktudeckoro Crenuaiv3upoBaHHas MeOeb.
CraHouHbIl mapk 000pyHOBaHUS M MHCTPYMEHTHI U OOCIY)KMBAaHHS U PEMOHTa y4eOHOTO
000opynoBaHusA. NPOGUIAKTHYECKOTO OOCIY)KMBAaHUSA M PEMOHTa y4eOHOTO OO0OpyIOBaHMS.
[Tomernienue 11 XpaHeHus y4eOHOTO 00OPYIOBAHHSL.



00y4yarIuXxcs

6 YyeoHo-MeTOoANIECKOE

obecneuenmne

CaMOCTOSITEJILHOM

[NPMJIOXEHUE 1

padoThbI

Ouenounbvlie cpedcmea 0l NPOBEeOCHUS MeKyue20 KOHMpPOas 6 8Uuoe  ayOumopHoU

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 59,3 798 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. Ilpaktnueckas nepsuuHas 00paboTka BEIOOPKH CITy4aiiHOW BETMYHUHBI

Beruviciute € TOpUMEHEHHEM TporpamMmHoro mpoaykra Exel craructuyeckue
XapaKTEePUCTHKN (MHHAMAJIbHBIC, MaKCHMalIbHBIC, pa3Max 3HAYEHWH, CpeJHHEe 3HAYCHHS,
CpeIHEKBaIpaTUUECKOe OTKJIOHEHHE-CTaHJIaPTHOE OTKIOHEHHEe, KOY(PPHUIIMEHT BapHalluH,
MeAMaHa, MoJia) pacyeTHO! BbIOOPKH. TO €cTh BBIYMCINTD MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) cnydaifHbIM BeTHUHHAM CIICTYIOIINE XapaKTePUCTHKH:

- MUHUMaJIbHbIE 3HAUCHUS CIy4aiHbIX 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, THE N — 00BEM BEIOOPKHY;

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

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

- MenuaHa BbeIOOpKH (Med) — cpenmMHHOE 3HAYCHUE CIIYYalHOW BEIUYMHBI MEXKIY
MHUHHMAaJIbHBIM U MakcuManbHbIM ee 3HaueHussMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)minl/2;
Me/MaHa B OOJIBIIMCTBE CIIy4aeB HE COBMAJAET CO CPEHUM 3HaYEHHUEM BBIOODKH;

- Moaa BeIOOpkH (Mod) — Hambosiee YacTO BCTpEYArOIieecs 3HAUCHHE CIydYaiHON
BEJIMYMHBI (OTIPEIeNIeTCSl aHAIM30M CIIY9aiiHON BBIOOPKU WIJIH MO THCTOTPAMME).

[TocTpouTh rUCTOrPaMMBI CITy4aifHBIX BEJTHUUH (Ipaduueckoe pacipe/iesieHue
CIIy4aifHOM BEJIMYUHBI) U CPABHUTH X C TEOPETUUECKUMU PACIPEICTICHUSIMH.

Jns KoHKpeTHOHM ciydaiiHoW BenmuuuHbl (X, Yj) ee pacmpereneHHe B BBIOOpKe
OTpeeNseTcss MOCTPOEHUEM THUCTOIPaMMBbl. AJITOPUTM 3TOrO TMOCTPOEHUS 3aKiIrvaercs B
CJIEAYIOIIEM:

- Ha OCH OpJAMHAT OTKJaJbIBaeTCs 4actora (Nj) WM 4actocTh (Ni/N) — KOJIUYECTBO
3HAQYCHUH CIy4allHOM BEJIMYMHBI, NONANAIOIIMX B ONPEACICHHBI MHTEpPBAl 3HAYCHUM; HA OCU
abLucC OTKJIAbIBAETCSl HECKOJIBKO MHTEPBAJIIOB BHYTPU pa3Maxa CIydalHOH BEJIMYMHBI, YHUCIIO



9THUX WHTEPBAJIOB OIPEAEISIETCS CTATUCTHYECKHU, B OOJIBITMHCTBE CIIyYacB 3TO YHUCIIO COCTABIISIET
10 uaTEpBAIOB;

- TPH 3TOM IPOBEPOYHBIMH KPHUTEPUSAMH MPABUIBHOCTH MOCTPOCHHS THCTOTPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCIIOBHE 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
3aBUCMMBIMU (Yj) M He3aBUCHMBIMHU (Xj) NEPEMEHHBIMH -lyjyi; ONPENCIUTh MX 3HAYMMOCThH
MyTeM CPaBHEHUSI C TAOIMYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH K03 (PULIMEeHTa KOPPEIIALINH.

Hwxe npeacrasiena Tabiuna ¢ KpUTHIECKUMU 3HaYCHAMHU K03 punimenTa koppeisinuy B
3aBUCUMOCTH OT 00beMa BBIOOPKH (N) ¥ YPOBHS 3HAUMMOCTH (0); oo = 1 — P, T/1e P — BEPOSITHOCTD
COOBITHSA.

Kputnueckue 3Hauenus KodQphunueHTa Koppesiun

Ob6beMm YpoBEeHb 3HAYUMOCTH, O
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 MmomapHoro K03 duiineHra Koppesium:
- xixi+1 = Z(Xi— Xiep) ( Xit1 — 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 MEXIy HEH3BECTHBIMU 3HAUMMast
CTaTUCTHYECKAs CBS3b, B IPOTHBHOM CIIydae TAKOBast CBSA3b OTCYTCTBYET.

AKP 3. Orceurs He3HaunMble (akTOp aHaIM3Upyemoil BbIOOpkH. OnpenenuTsb
CTAaTUCTHUYECKU 3HAUUMBIE CBSI3M MEX1Y 3aBUCHUMBIMHM M HE3aBUCHMBIMH IIEPEMEHHBIMHU U 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) — 00pa3ell IPUBOAUTCS] HUXKE.

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

X1 1 Mx1x2 I'x1,x3 I'x1 x4 I'x1,x5 ly1x1 Yaxt ly3xi lyaxi
X 1 I'ox3 Mo x4 I'2x5 ly1x2 ly2.x2 ly3x2 lyax2
X3 1 rx3,x4 rx3,x5 ryl X3 ry2 X3 I'y3,x3 I'y4,x3
X4 1 I'x4,x5 ly1,x4 ly2 x4 Y3 x4 lya x4
Xs 1 ly1 x5 ly2.x5 Yaxs 'Yaxs
Y1 1 ly1,y2 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 mporeaypa: U3 olel KOppensuuOHOW MaTpHIIbl BBIAEISETCS y4acTOK ¢ X U B
sideKaxX MPOCTABJISICTCS COOTBETCTBEHHO (+) miu (-).

Xl Xz X3 X4 X5 Kon-Bo

3HAYUMBIX
KOppeIsALMI

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xy | + - + 1 + 3

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

Takum 006pazom, mocsue AByX UTTepanuii octaauck 3 X-a - X1, X3, u Xs.

Jli1g BbIOOpa 3HAUMMBIX 3aBUCUMOCTEN (M0 KO3()PUIMEHTY KOPPEISALIKN) MEXIY Y-MU U
X-MH, YTOOBI MOCTPOUTH PErPECCHOHHBIE YpAaBHEHHs CBS3M, HEOOXOIMMO MpPOAHAIU3HPOBATH
eI11e O/IHY YacCTh KOPPEISIIMOHHON MaTpHIIbL:

Y, Y, Y3 \'# 3HauYNMBbIE
Koppemsuu X
C Yi

X1 fyixalt | Tyasal- | Waxalt | Tyaxal- XicYiuYs

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

Yi

X3 axal- | baxal- | baxal- | Kaxsl/+ X3 Ya

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

Xs axsl- | Faxsl- | Baxsl- | Ixaxs/+ Xsc Yy

3Ha4. kKoppen. Y; Yic | Yo¢cXs| Ysc Ysc
C Xi X]_, X4 Xl, X4 X3, X5




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

Y11= ap+ arXy+ asXy;

Yo=ap + asXa:

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 PACUCTHBIA METOJ] HaMMEHBIINX
kBaaparoB (MHK) c¢ wucnonp3oBaHHeM HWCXOIHON BBIOOPKH ciydaHbIX BennunH. MHK
OpEeoiaraeT MOUCK AKCTPEMaJbHOTO (MUHUMAIBHOTO) 3HaueHHs (YHKIHMOHATA CYMMBI
pa3HOCTH B KBajipaTe MEeXKAY (GaKTUUECKUMHU U PACUETHBIMH 3a4€HUAMU (DYHKIIUU OTKIIMKA:

F = 2(Ygaer — ypacq_)2 — min (0). B ypaBHeHHE MOCTABIIAIOTCS MOCTPOUHO (paKTHUCCKHE
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
YpaBHEHUU MPUPaABHATH K HyN0. Takum oOpa3om, mojydarcs 3Ha4eHHUS CBOOOJHOTO YJIeHa
ypaBHEHHsST &g M KOd()(DUIIMEHTHI TPU HE3aBUCHMBIX IEPEMEHHBIX & = dy. I omepaTHBHOTO
pemrenust MHK nipumensieTcst mporpammuoe obecrieuenue Exel (fy — nuneiin). B moanmporpamme
«JIMHENH» YKa3bIBalOTCS KOOPAMHATHI Yi U X, 3aTeM Habuparorcs nozuuuu « ICTUHA» u 3atem
Shift+Ctrl+Enter. B npeasapuTebHO BbIACICHHOE TTOJIE MPOTPAMMHO TOMEIIAOTCS PE3YIbTAThI
pacdera — Kod(pHUIMEHTH g, & = a (ITepBasi cTpoka), Kod(duument gerepMunamun R* (3-s
cTpoka, 1-ii cronbern), kpurepuii Gumiepa F (4-as crpoka, 1-b1ii cronberr).

AKP 5. ITpoBecTr KOPpEKTUPOBKY TOUHOCTH YPaBHEHHUSI PETPECCUU B TEUCHUH BPEMEHHU.

Cornacno TpeboBanusim OCT 14-34-90 «CraTucTHYeCKHH TPUEMOYHBIH KOHTPOIH
Ka4yecTBa METAUIONPOAYKIIMHA MO KOPPEJSLUOHHONW CBSA3M MEXIy HapaMeTpammu» BO3MOXHO
UCTIOJIb30BaHUE  PETPECCHOHHBIX  3aBHCHMOCTEH  TMapaMeTpoB  KadecTBa  (BpeMeHHOE
COIIPOTHUBIIEHUS PA3pPbIBY, OTHOCUTEILHOE CY)KE€HHE U T.N.) OT (PaKTOPOB (XMMHUECKUH COCTaB
CTall, TEXHOJIOTUYECKHE TIapaMeTphl TMpolecca) MJjisl TMPOTHO3UPOBAHHUS CBOKMCTB  0e3
OCYILECTBIICHUS pPa3pyLIalOIUX HCHbITaHUN. J[1s1 MpoBepKH TOYHOCTH MOJENU MHpU 3TOM
HaOWpaeTcss KOHTPOJIBHBIH MAacCHB JaHHBIX, COCTOSIIUX M3 PpE3yAbTaTOB pPa3pyIIAIONINX
UCTIBITAHUN OJTHOM JecsATOM IU1aBOK/mapTHii Takoi mpoaykiuuu. [Ipu Habope He MeHee 50 mIaBok
WIA OIWH pa3 B KBapTaJl MPOBOJIUTCS IMPOBEPKAa TOYHOCTH IMPHUMEHSEMON MaTeMaTHYECKOU
perpeccur. MeTouKa MpOBEPKH 3aKirodaeTcs B ciedyronieM. Habupaercs mMaccuB pa3sHOCTEH
MEXIy (PaKTHYECKMMH JaHHBIMH KOHTPOJBHOH BBIOOPKM W PACUCTHBIMH 3HAUYEHHUSIMH TI0
PErpecCMOHHOMY YPaBHEHHIO (Ypacr. — VYpacs.), PACUMTBIBAETCS CpEJHEE 3HAUYEHHE OTHX
OTKJIOHEHUII W CpPaBHHUBAETCS CO CTATUCTUYECKHM KpHUTEpHeM (CTaHIApTHBIM OTKIOHCHHUEM
napaMmeTpa kKadecTBa - Syi). Ecnu cpenHee oTkIIOHEHHE MEHEE CTaTUCTUYECKOro IMapaMeTpa, TO
ypaBHEHHE TPU3HAETCS aJleKBaTHBIM pPEabHBIM YCIOBHSIM. B MPOTHBHOM cCiy4ae MPOBOIMTCS
KOPPEKTUPOBKA YpaBHEHUsI IMyTE€M W3MEHEHHUsS 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 SKCIIEPUMEHTA Thra 2" —22u 2%,
B ocHOBaHWMH CTENEeHHON 3aBUCHUMOCTH IPEACTABICHO KOJWYECTBO YpPOBHEH
BapbupoBaHus (akTopoB. MmMeercss n1Ba BapraHTa ypOBHEW: 2 - MUHMMAaJIbHOE U MAaKCUMAaJIbHOE
3HaYeHHUs ¥ 3 — MUHUMaJIbHOE, MaKCUMalbHOE U cpefHee 3HaueHus (akTopoB. B mokazarene
CTETIEHHOW 3aBUCHMOCTH TPEACTaBICHO KonuyecTBO (hakropoB. Ilpu cocTaBieHHH MaTpHUIIbI
IUIAHUPOBAHMS JKCIEPUMEHTAa HEOOXOIMMO YUYUTHIBATh YETHIPE CBOWCTBA CYILECTBOBAHMS



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

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

AKP 7. TToctpouTh Bce BO3MOXKHBIC BapHWaHTBI MATPHIIBI JAPOOHOTO SKCIEPHUMEHTA
tuma 2%, 2°7. Onpenennts K03 GHIHEHTE YPaBHEHHS 10 H3BECTHOMY AITOPHTMY: ;i = (ZXiyi)/n,
ap = Xyi/n.

AKP 8. Pacumrath k03pdunueHT KOHKOpAamuu (KodD(HUIIMEHT coriacus) NpH
OKCIIEPTHON OIICHKE BIHMSHHS (PaKTOPOB Ha (YHKIHIO OTKIMKA (TapaMeTp ONTUMU3AIMU) TI0
cnenyromen 3aBucumoctu: W = 128/[m2(n3-n)], riae S — cymma KBaJpaToB OTKJIOHEHUW OT
CPEIHEr0 3HAYEHUS OLEHKH SKCIIEPTOB, M — YHCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiitu »skcTpeMalibHOE 3HAa4Y€HUE TMapaMeTpa ONTHUMH3alUU B 00JacCTH
onpezaeneHuss QyHKIUU TBYX U MHOTO(MAKTOPHBIX YpaBHEHHH (METOJ KPYTOTO BOCXOXKICHHS
Bbokca-Yuiicona) ¢ NpUMEHEHHEM WTTEPAIMOHHOTO IIOMIArOBOI0 METOJIa B HAIpaBICHUHU
rpajiueHTa.

Memoouueckue pexomenoayuu Oisi NOO2OMOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHH 0 KakoW-11M00 HayuyHOW, yuyeOHOM M Ipyroii
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
OCMBICIIUTB €€ B 00111eM 00beMe; TO3HAKOMUTHCS C TEMOH 110 6a30BOMY Y4EOHOMY TTOCOOHIO MK
JpYroli OCHOBHOM PEKOMEHAYEMOW JINTEPATYpPE; BBIABUTH OCHOBHBIE HJEH, PACKPBIBAIOIINE
JaHHY!0 MpoOJeMy; CBEpUTh HX OINpEAENeHUs CO CHPaBOYHMKAMH, OSHIMKIONEAUEH;
HOJ-TOTOBUThH IJIAaH-KOHCIIEKT PACKPBITHS JaHHOW MpOOJIeMbl; BBIIBUTH HESICHBIE BOIPOCHI 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
pOo0O-JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOXKHO PEIIUTh TOJBKO B MPOIECCE COTPYAHHYECTBA.
Cpenu 00s3aTeNnbHBIX TPeOOBAaHUI K CEMHHApY - MpEIBApPUTEIbHOE O3HAKOMIIEHHE C TEMOW,
BOIPOCaMHU U JIUTEPATypOil MO TaHHOW TeMe.

CoBpeMeHHas paKTUKa MpeaiaraeT MUPOKUN Kpyr TUIIOB CEMUHAPCKUX 3aHATHH. Cpeau
HUX 0c000€ MECTO 3aHMMAaeT CEMUHAap-IUCKYCCHS, TJIe B JMAJIOre XOPOLIO YCBAaMBaeTCsl HOBAs
uHOpMals, BUAHBI YOXKIEHUS CTYACHTA; 00CYKIAIOTCs MPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJOCTaTKU; A OOCYXIeHHsI OepyTcsi KOHKPETHbIE aKTyallbHbIe 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 TUILIOMHBIE pabOTHl WM B ampobauuio Ha npakTuke. Ha ceccum mpernonaBaTenb
000011aeT pe3ynbTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.



CeMUHapbI-IUCKYCCUU TIPOBOJATCS C LEJIbI0 BBISABICHUS MHEHHUS CTYJIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM HU3Y4aeMOTI0 IpeaMeETa.

CemuHap-ucciie[oBaHuEe MpPEAIoJaraeT MpeABAPUTEIbHYI0 paboTy - HalucaHue
pede-para, HOKIaa 10 UTOraM OIBITHOW pabOThl. YUacTHe B HEM - 3TO, MPEX/E BCEro, AUAIOT
CTy-ZICHTa C IpenojaBaTesieM. Pe3ynbpTarsl 00CYKJAl0TCS HA CEMHHApPE C HAIJIJHBIM [1OKa30M
UC-CJIEIOBATEILCKOI0 MaTepuasa (CXeMbl, TaOuuipl, rpaduKky, TUArHOCTUYECKUE METOJUKH).
Yactuuno MaTepuan MoxeT ObITh BKItodeH B BKP. [Ipu moarotroBke kK ceMHUHAPY-UCCIIETOBAHHIO
CTYAEHT M3y4YaeT pe3yJibTaTbl TEOPETUYECKUX HCCIEeN0BaHMUM, cocraBiser Oubauorpadpuio mno
TeMe, yUYUTCS MUCcaTh 0030phI MO0 TEXHUYECKOH 3a1aue-pobiaeme.

[IpoOnemHBI ceMHHAp TOTOBUTCS IPENOJABaTeNeM JOCTaTOYHO OCHOBATEIbHO:
no-Ouparorcst mpoOieMHbIE U KOHTPOJILHO-IIPOBEPOYHBIE BOIPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO TI0CJIE MNPOXOXKIeHUs TeMbl. K HeMy CTyIeHTBI TOTOBATCA IO JIMTEPaTypPHBIM
UCTOYHH-KaM: MOHOTrpaduu, CIpaBOYHHMKH, CIOBapH, KypHaibl. K mpobieMHOMY ceMHHApY
IPOCMAaT-pUBaeTCA JUTEpaTypa B PaMKax Ppa3IMYHBIX HCCIEIOBATENbCKUX KON (Hampumep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXO0IBI K TTpo0ieme").

HauOonpuryro  3¢(peKTHBHOCTh NPUHOCAT CEMHUHAphl, MPOBOAMMBIE B  (opme
KOJUJIEK-TUBHOM IO3HABATEJIbHOM JIE€ATENbHOCTH, HMMEIOIIEH OINpee/ieHHblE OCOOEHHOCTH, a
UMEHHO:

- pasleneHue CTYJEHTOB Ha IPYyNIbl IO HX JKeJIaHHIO (C 00s3aTENIbHBIM Y4acTHEM
CTY-JIeHTa C YCTOWYMBBIM MHTEPECOM K JAHHOMY IpPEAMETY);

- IOCTAaHOBKa O0IKX LIeJIeH U 3a/1a4 JUIsl TPYIIIIBL;

- paboTa B TIOCIEIOBATENBHOCTH - MHIAMBHAYyajbHas, @apHas (4ame BCEro
MePEeKpeCT-HBIN OMpoc), padoTa B TPyIIe, KOJUICKTUBHAS,

- 00s13aTeNnbHOE MPeIBAPUTEIbHOE OTPAHUYECHUE 110 BPEMEHH KaXKA0I'0 3Tana 3aHATUi;

- OKCIIEPTHBIN aHATHM3 C PacYeTOM KOA(PPHUIIMEHTA KOHKOPIAIHH;

- OLICHKA PabOThI I'PYIIIBI [IPENOIaBaTeNeM;

- IPOBE/IEHUE CAaMOOIICHKHU.

Ipumepnoiil nepeuenv mem pehepamos 6 guoe uHoUsUOYaibHbiX domauinux 3aoay (M/3)

NA3 Ne 1. TlonsaTus MaTeMaTHYeCKOM CTaTHUCTUKH. Buabl HSKCIEPUMEHTOB.

KonTponbublie kapThl. [I1aHbl 5KCIEPUMEHTOB

1. OcHOBHbIE TOHSATUS M3 TEOPUU BEPOSTHOCTH M MATEMaTHUYECKOW CTaTUCTUKU
(reHepalibHasi COBOKYITHOCTh, BHIOOPKA CITydaifHbIX BEJTMUMH, XapaKTEPUCTUKH BHIOOPKH).

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

3. Texymuit KOHTPOJIb MPOTYKIIHH.

4. TlpuHUMIIBEI BBIOOpPAa KOHTPOJIMPYEMBIX MapaMeTpPoOB W WX YPOBHSA B CTaHAApPTaX Ha
METAJTYPrUYECKYIO POAYKIIHUIO.

5. Craructuueckoe 00OCHOBaHHE 00BbeMa BBIOOPKHM MpPHU KOHTPOJE Y IOCTABIIUKA H
norpeourens.

6. KoHTpONbHbBIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHIECKUM 00BEKTOM C aJalTUBHBIM OJIOKOM

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

9. Ycnous nogodus pusnueckoro o0beKTa U MaTepuaIbHON KOIUH.

10. BeiOop Haubonee 3¢ PpexkTUBHON CXEMbI IKCIIEPUMEHTA.

11. CocraBneHue miuaHa IPOBEAEHHUS HKCIEPUMEHTOB pa3HbIX YPOBHEH (ONBITHBIMN,
1ab0paTOpPHBIii, MTOJIyIIPOMBIIIUICHHBIH, IIPOMBILIUICHHBIN, U3TOTOBJICHUE
OTBITHO-ITPOMBIIIJIEHHON NIApTUN).

N3 Ne 2. Koappunment koakopaamun. [IpaBuia mianupyemMoro skcrepuMeHTa



1. Buasl mapamMeTpoB ONTUMHU3AIMH, O0OOIIEHHBIH MapaMeTp ONTHMM3ALUU, QYHKIUSL
KeJaTeIbHOCTH.

2. Bo10op THMa MaTeEMaTUYECKON MOJIMHOMHUAIBHON WIIM HHOW MOJEIN.

3. [IpaBuiia mOCTPOEHUS MIAHOB — IPOOHBIX PEIUIHK.

4. PUCKM TIpH UCIIOJNIb30BaHUH TUIAHOB C IPOOHBIMH PEIUTMKAMU — BIIMSIHHE Ha TOYHOCTD
MPOTHO3UPOBAHUS QYHKIIMH OTKIIHKA.

5. Tumbl NIaHOB 3KCIEpUMEHTa — JBY- U Tpex (axtopHble mwiansl Tna N = m" (N —
HEO0OXOJUMOE KOJIMYECTBO OMBITOB, M — KOJUYECTBO YpPOBHEH BAapbUPOBAHHUS CIyYaWHBIX
dak-TopoB, N — KOIMYECTBO (PAKTOPOB).

6. Koadpdunuent konkopmanuu (kodh@UIMEHT coriacus) HpH SKCIEPTHOW OIEHKE
BIMSIHUA (PAaKTOPOB HA (PYHKIMIO OTKJIMKA (TapaMeTp ONTHMU3ALINH).

7. OCHOBHBIE CBOMCTBAa MATPHUIBl MAaTEMAaTUYECKH IUIAHUPYEMOIO HKCIEPUMEHTa
(opTOro-HaJILHOCTh, POTOTA0ETBHOCTh, CUMMETPHYHOCTh, HOPMHPOBKA SKCIEPUMEHTAIHHON
MaTPHIIBI).

8. Meronuka pacdera KOIPQPUIMEHTOB SMIMPUYCCKOTO YPABHCHHSI TI0 JIAHHBIM
MIPOBEJICHHOTO IJIAHUPYEMOT'0 IKCIIEPUMEHTA.

9. CBs13b ¢ dekra paxTopa ¢ KOdPPUIIEHTAMH YPaBHEHHS.

10. Kputepuu onTUMaIbHOCTH TJIAHOB AKCIIEPUMEHTA.

11. BBexgeHue B pemeHHEe IO MOHWCKY ONTUMAIBHOTO SKCTPEMAJIbHOTO 3HAYCHUS
napaMerpa ONTHUMM3AIMK B 0OO0JacTU ompeaencHus (QyHKIUU ABYX U 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 IPOBEAeHHUSs
NMPOMEKYTOYHOM aTTeCTAlluM:

CtpyKTypHBII

SIICMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS O1eHOuUHBIE CPEACTBA

OIIK-4 - CnocobeH mpoBOIUTH H3MEpPeHHs W HabOmoneHus B cdepe mnpodeccHoHaTbHON
JEeSITEIIbHOCTH, 00pabaThIBaTh U MPEACTABIATH SKCIICPUMEHTAIBHEIC TAHHBIC

OIIK-4.1 Bri6upaeT v npuMeHsIeT METOIbI U Teopernueckue Bonpockl (M]3 Ne 1, 2)

CpeACTBa U3MEPCHUS I ONpeieie-Hus (], CeieHUsI U3 TEOPUU BEPOSITHOCTH U
CBOHCTB MaTcpuajiOoB U U3JACIINN U3 HUX [MaTeMaTUYECKON CTAaTUCTUKH
(reHe-panbHasi COBOKYITHOCTD,
BEIOOpKA CITydalHBIX BEIHYHH,
XapaKTEPUCTUKU BBIOOPKH ).

2. Bunpl nmanupoBaHus
MaTeMaTU4ec-Koro u (pu3n4eckoro
PKCIIEPUMEHTOB, TIPUHITUTIBI
FEOMETPUUECKOTO U (PU3U-YECKOTO
10100151 0OOBEKTOB yIIpaBie-HUS.

3. [Mopsaaox npoBeAeHHs TEKYIIETO
KOHTPOJISI TPOTYKITHH.

4. [TpunHIMIBl BEIOOpa
KOHTPOJIMPYE-MbIX TaPAMETPOB U UX
YPOBHS B CTaH-JapTax Ha
METaJUTYPTHYECKYIO MTPO-TYKITHIO.

5. Cratuctudeckoe 000CHOBaHUE
00Bb-eMa BEIOOPKHU IPU KOHTPOJIE Y
MOCTaB-IINKA U MOTPEOUTENS.

6. MeTOoIbI TOCTPOCHHSI KOHTPOJIBHBIX
KapT.

7. O0111yI0 CXEMY YIIpaBJICHUS
TeXHO-JIOTHUYECKUM OOBEKTOM C
AanTHBHBIM OJIOKOM.

8. Teopernueckuit moaxo,
MaTeMaTH-4YeCKOe CHMYJINPOBaHHUE
YCIIOBUH dKC-TIEpUMEHTA, (PU3HUUECKUIA
PKCITepU-MEHT.

0. VYcnoBus mnomobus Qusnueckoro




OIIK-4.2

[TpoBOIUT K-TIEpUMEHTATBHBIC
WCCJIe-IOBAHUS U UCTIONB3YET
OCHOBHBIC ITPUEMBI 00PaOOTKH U
MIPEICTABICHHUS OJTYYCHHBIX JTaHHBIX

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

1. IIpoBOAUTH KOPPENALIMOHHBIN 1
[PErPECCUOHHBIN aHAU3BI,
[paccunThI-BaTh KO3 PULIMEHTHI
[PErPECCUOHHOrO YpaBHEHsI METOJOM
MHK

2. HaxoauTth sKcTpeMallbHOE 3HaYeHUe
[apaMeTpa ONTUMH3AIMU B OOJIACTH

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

3. CTpOUTh BapUaHThl MaTPHILIbI
J(pO6-HOTro SKCIIepiMenTa Trma 257,
2772 onpenensaTh KO3 PUITUEHTHI
ypaBHE-HHUS 110 U3BECTHOMY
anroput™y: 8 = (Zxiyi)/n, a = Zyi/n.
4. CTpouTbh MaTpHILy IIOJHOTO
(akTOp-HOTO SKCIIEpUMeHTa THna 2"
2% 1 2% ornpenenars K03 punueHTs!
ypaBHE-HHUS IO U3BECTHOMY
aropuT™My: & = (Zxiyi)/n, ag = Zyi/n.
5. IIpoBOUTE KOPPEKTHUPOBKY
TOYHOC-TH YPAaBHEHHS PETPECCHH B
TEYEHUHU BPEMEHU [0 MAacCCHUBY
[pa3zHOCTEN MeX-11y PaKTUIeCKUMHU
TAaHHBIMU KOHT-POJIbHOM BEIOOPKU U
[PACUETHBIMH 3HA-YEHUSMH 10
[PErPECCHOHHOMY YpaBHE-HHIO (Yeaxr, —
Vpacu.). ECiM cpeniHee oT-Ki1o0HeHue
MEHee CTaTUCTUYECKOTo Ma-pamerpa -
CTaH/IAPTHOT'O OTKJIOHEHUS 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,
rre N — 00beM KOHTPOJIBHON BBIOOPKH,
BHAK -/+ MTOKa3bIBET, UYTO, CCITH
cpea-Hee OTKIOHEeHUs Ayj UMEeeT 3HaK
+/-, TO KOPPEKTHUPOBKA 3HAYCHHUS Ay
OyIeT COOTBETCTBEHHO -/+Ayj.

6. PaccunthiBath K03 PHUIHEeHTHI
[pEr-peCCHOHHOI0 ypaBHEHHUS (110
BEIOOPKE, MPEATIOKEHHOM

[IDEMoaaBaTeNeM) IOC-JI€ INOBENECHUS

0) Ilopsimoxk mnpoBedeHUs] TNPOMEKYTOYHON aTTecTalluU, IMOKAa3aTeJM M KPUTEPHUH

OICHUBAHUA:



IIpoMexyTouHas arrecTalyss IO JAWCHUIUIMHE BKIKOYAECT TEOPETHYECKHE BOIPOCHI,
MO3BOJISIOIINE OLCHUTh YPOBEHb YCBOCHUS 00YYAIOUIMMHUCS 3HAHUM, M MIPAKTUYECKHUE 3aaHuUs,
BBIABIISIIOLINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHHMH M BIIAQJACHUH, NpoBoAMTCS B (opme
IK3aMena.

DK3aMeH 10 JaHHOW AUCUUIUIMHE IPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMEeHAIIMOHHBIM
Ouieram, KaXkJIblil U3 KOTOPBIX BKJIIOUAET 2 TEOPETUUECKUX BOIPOCA U OJIHO NPAKTUYECKOE
3a/laHue.

IToka3zaTenu u KPUTCPHUHA OCHUBAHUSA IK3aMEHA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydarolmuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMA, BCECTOPOHHEE, CHUCTEMATHUECKOE U TIy0OKoe 3HaHUE
yueOHOro Marepuajnga, CBOOOJHO BBINOJHSET MPAKTUUYECKHE 3a/laHus, CBOOOJHO OIEpUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIICHHOW CIIOKHOCTH.

— Ha OILIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS JEMOHCTPUPYET CpPEIHUM YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUA IIPU AHAIIMTUYCCKUX ONICpalusiaXx, I€PpeHOCe
3HAHUU U YMGHI/II?I Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OLIEHKY «YyI0BJIETBOPHMTEJbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPONPHUITHN JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyYaromIMKCS
UCIIBITHIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS [P ONEPUPOBAHUM 3HAHMSIMU U YMEHHSMHU IMPU HX
HepeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEIbLHO» (2 6amia) — oOydJaromuiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKOro MaTepuaa, JOMyCKaeT CyIlIeCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEIJIEKTYalbHbIe HABBIKM PEIIEHUS MPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHHs Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHUS MH(DOPMAIK, HE MOXKET MOKa3aTh MHTEIJIEKTYyalIbHbIE
HaBBIKM PELIEHUs MPOCTHIX 3ajay.



