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JIner akryanuzanuu paéodeil mporpaMMsl
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3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfS)

Ienbto ocBoeHust Monyis AuCHUILIUHBIL «llnaHupoBaHMe >KCHEpUMEHTa» SBISIETCA
NOJAroTOBKa OakanaBpoB 1o HampasieHuio 22.03.02 «Mertamtyprus» U npo(Quii0 NOArOTOBKU
«OBenupHbIe ¥ IPOMBIIUIEHHBIE TUTEHHBIE TEXHOJIOTUI» K IPO(ECCUOHANIBHOM 1EATEIHOCTU B
cooTBeTcTBUM ¢ TpeboBanusamu DegepansHoro ['ocymapcTBeHHOro 00pa30BaTENBLHOTO
CTaHJapTa.

3amaueil M3y4eHUs AMCUUIUIMHBI SIBISIETCS TOATOTOBKA CTYIEHTOB K TBOPUYECKOMY
IPUMEHEHUIO TIOJIY4YEHHBIX 3HAHUH [TPH CO3/IaHUH HOBBIX U COBEPLICHCTBOBAHMIO JIEHCTBYIOLINX
TEXHOJIOTUYECKUX TMPOLIECCOB, (HOPMUPOBAHHIO Y CTYCHTOB CUCTEMBI 3HAHH 110 TUIAHUPOBAHUIO
9KCHEPUMEHTOB BO BceX cdepax yd4eOHOH M NPOM3BOACTBEHHOM NEATEIbHOCTH. JTa 3ajaya
pemaeTcs CiaeIyIIUMH CIIOCO0aMH:

- JaTh MOHATHUS 00 OLIEHKE HKCIEPUMEHTAIbHBIX JAHHBIX, FTEHEPAIbHOW COBOKYITHOCTU U
BBIOOPKH M3 HEE CIyYalHbIX BETUYMH;

- chopMHpOBaTh y CTyAEHTa IMPEICTABICHUS O KOPPEISALMOHHOM U PErpecCHOHHOM
aHaM3aX, METOAMKE OLEHKH U OTCEMBAHUH PA3IMYHBIX (PAKTOPOB BRIOOPOK CITYyYalHBIX BEIINYHH;

- HAay4YuTh OOY4YalOLIMXCA METoJaM IUIAHUPOBAaHHOIO JKCIEpUMEHTa M IIOUCKa
ONTUMAJIbHBIX 3HAYEHUH (YHKIIUU OTKJIMKA B ONIPEEIIEHHON 001aCTH CyIIeCTBOBAaHMS (PaKTOPOB
TEXHOJIOTUYECKOT0 Ipoliecca;

- IPUMEHATH METOJbI IUIAHWPOBAHHOTO SKCIIEPUMEHTA JUIS OOJIETYeHHs PacuyeToB IPHU
IPUMEHEHUHU IPOOHOT0 (PaKTOPHOIO SIKCIIEPUMEHTA.

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

Juctunnuua [lnanupoBaHue SKCIEPUMEHTA BXOJIUT B 0053aTENbYI0 YacTh Y4EOHOTO
11aHa 00pa30BaTeNIbHON POTrPaMMBI.

JUis  u3yyeHus  JUCUUIUIMHBI  HEOOXOOuMbl  3HaHUS  (YMEHHs,  BIAJCHUSA),
c(hOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUIUIUH/ IPAKTUK:

Amnanu3 yucioBoit nHpopMaun

MareMaTnyecKuil aHaIu3

Maremaruka

dusuka

Nupopmarrka u nHHopMaloHHbIE TEXHOJIOTUU

3HaHus (YMEHMs, BIQJCHUs), MTOJIyY€HHbIE MTPU U3YYE€HUHU JAHHON JAMCLUUIUIMHBI OyAyT
HEOOXOAUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

MonenrpoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYPIUH

VYyeOHast - HayyHO-HCCleIOBaTelbCcKasi paboTa (MOJIydeHHWE MEPBUYHBIX HABBIKOB
HaY4YHO-UCCIIEJIOBATENILCKOM paboThI)

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3allMTa BHITYCKHON KBATM(PHUKAMOHHOMN paboThI

3 Komnerenuun odyuaromuierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s

B pesynbrare ocBoeHus aucuuiuiiHbl (Moayns) «llimaHupoBaHMe SKcriepUMEHTa»
oOydJaronuiics 10KeH 00J1a1aTh CICTYIOIIMMU KOMIIETCHITUSIMH:

KOI[ HHIWKATOpa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-4 Crnoco0OeH mNpoBOAUTH HU3MEpPEeHHs] U HaOmoJeHuss B cdepe mnpodeccHoHaTbHON
JCATCIIBHOCTH, O6pa6aTI)IBaTB N NPCACTABJIATH OKCIIEPUMCHTAJIbHBIC TAHHBIC

OIlK-4.1 BeiOupaer u mpuMeHsieT METO/Ibl M CPEACTBA U3MEPEHUS [T ONpeeICHHS
CBOMCTB MaTepUasIOB M U3JIEIHH U3 HUX




OIIK-4.2

[IpoBOAUT SKCHEPUMEHTAIBHBIE MCCIEAOBAHUS M HMCIOJIB3YET OCHOBHBIC
IIpUEMbI 00paOOTKHU M IPEICTABIICHHUS TTOJTYICHHBIX JIAHHBIX




4. CTpyKTypa, 00bEM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JAMCIIUIUIMHBI cOcTaBisgeT 3 3adeTHbIX eamaui] 108 akan. yacoB, B TOM

qyuce:

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

— aynuropHas — 60 akaj. 4acos;

— BHeaynuTopHas — 1,6 akaJ1. yacoB

— caMocTosTeNnbHas pabota — 46,4 aka. 4acos;

dDopMa aTrrecTaluu - 3a4cT

AynuropHas ) =
o | vonraxrHas pabota E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax (5 Bnu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S A . P Kon
S S © | caMOCTOSTENbHOH | yCIeBaeMOCTH U
JUCLUTUTAHBI 5 [~ . | komnerenunu
@) 9 & paboTsl IIPOMEKYTOYHOH
nab. | mpakT. | 5§
Tlex. z'g aTTecTaluu
3aH. 3aH. | QU &
1.
1.1 Bsenenne. Caenenus
U3 TEOPHH BEPOSATHOCTH U
MaTeMaTH4YeCKOM
CTaTUCTUKH (TeHepabHas
COBOKYITHOCTb, ~ BBIOOpKa Mpopa6otka | TeKyIuit KOHTPOIb
CITy9aifHbIX BEJINYUH, TEOPETUYECKOTO yCIIeBacMOCTH.
XapaKTEPUCTUKH (JIeKIMOHHOT0) [posenenune OIK-4.1
BoIOOpKH).  [loHsiTHe  © 3 3/11 5 Marepuaa. pacyeTHBIX padoT ¢ OITK 4' 2’
BUAX IJIAHUPOBAHUSA N3ydenne npumerenueM [1K. '
MaTeMaTHYECKOTO " JIOTIOJTHUTENILHOTO
¢dusmgeckoro MaTepHaa.
HKCTIIEPUMEHTOB,
MIPUHIMIIAX
TeOMETPUIECKOr0 u
(busnyeckoro moxoous
1.2 Craructuueckue| 6
METOABI B  YIPaBICHUU
Ka4eCcTBOM MPOIYKIIHH.
Texymuit KOHTPOJIb
npoaykuud.  [IpuHIUTIBL
BbIOOpa KOHTPOJIMPYEMBIX
MapamMeTpoB U UX YPOBHS B
P P yp [IpopaboTka .
CTaHJapTax Ha Texymuii KOHTPOJIb
TEOPETHIECKOTO
METAJTYPTUYECKYIO yCIIeBa€MOCTH.
(JIeKIIMOHHOT0)
MPOAYKIIHIO. IIpoBenenue OIIK-4.1,
4 4/11 6 MaTepuaia.
CraTtuctuueckoe pacuerHbIx pabor c| OIIK-4.2
N3ydenne
00ocHOBaHUE oObema npumenenueM [1K.
JIOTIOJTHUTENILHOTO
BBIOOPKH IPH KOHTPOJIE y - AKP Ne 5
MaTepHaa.
MOCTaBIMKA u
noTpeduTens.
KonTponbubie KapThl.
OOmas cxema ymnpaBiIeHHS
TEXHOJIOTHYECKHM
00BEKTOM C aJanTHBHBIM
0JI0KOM




1.3 XapakTepucTHKH BUIOB

9KCIEPUMEHTOB
(TeopeTryeckuii  MOJXO/,
MaTeMaTH4YecKoe
CUMYJUPOBAaHUE  YCIIOBUI
9KCIEPUMEHTA, [IpopaboTka
¢busnyeckuit METOIMYECKUX
OKCIEPUMEHT),  YCJOBHUS YKa3aHHUH K N
Texymuii KOHTPOJIb
o-100us (usugecKoro MPaKTUICCKUM
N yCIIeBaeMOCTH.
00BbeKTa M MaTepUabHOU 3aHSITHUSIM,
Bui6 6 IIposenenue OIlK-4.1,
koruu. Bribop Hambomee 421 COCTaBJICHHE
. pacuerHbIx pabor c| OIIK-4.2
3¢ peKTUBHON CXEMBI KOHCIIEKTA,
9KCIIEPUMEHTA IIOJITOTOBKA npuvererten K.
' - AKP Ne 4
Cocrasienue TIaHa OTBETOB 110
MPOBEACHUS KOHTPOJIbHBIM
SKCIEPUMEHTOB  Pa3HbIX BOIIPOCaM.
ypoBHEH (OTIBITHBIH,
na0opaTopHbId, MOIYIPO-
MBIIIJICHHBIH,
MIPOMBIIIUICHHBIH,
W3rOTOBJICHUE OTIBITHO-
1.4 BBeneHue B METOAUKY
TUTAaHUPOBAHHS
9KCIIEpPUMEHTA obmue
HOHHTII)M . (0bm IpopaboTka T .
, PUHIIHIIBI). eKyIuii KOHTPOJIb
TEOPETUIECKOr0
Bunst napamMeTpoB (1eKIHOHHOTO) yCIEBaeMOCTH.
ONITHMH3ALUH, 40U MaTeDHANa IIposenenue OIIK-4.1,
00OOILIECHHBIH  Mapamerp s peHne' pacuetHbix pabor ¢| OIIK-4.2
ONTUMH3ALINHY, HKILUS i npumenenuem [1K.
JIOTIOJTHUTEIBHOTO
JKeJlaTenbHOCTH.  BoIOop - AKP Ne 6
. Marepuana.
THIIA MaTeMaTH4eCcKOH
MOJTMHOMHUAIBHON 170071
WHOW MOJEIN.
1.5 Tlonuelif u ApoOHBIN
(haKTOPHBIA SKCIIEPUMEHT.
IIpaBuna MIOCTPOEHHUS
TUTAHOB — POOHBIX PETUIHK.
Pucku npu ucnons3oBannn
IUIAHOB € JIpOOHBIMHU [IpopaboTka o
Texymuit KOHTPOJIb
peIIMKaMyu — BIIMSTHHE Ha TEOPETUYECKOTO
TOYHOCTH (JteKIMOHHOTO) YCTICBaCMOCTH.
IIpoBenenune OIIK-4.1,
MIPOTHO3UPOBAHUS 4/21 Marepuaia.
pacuetHbIX pabor ¢| OIIK-4.2
(yHKIMU OTKIHMKA. THIIBI W3yuenne
npumenenueM I1K.
TUIAaHOB DKCIIEpHMEHTa — JIOTIOJTHUTEIBHOTO AKP No 6. 7
IBy- M Tpex (aKTOpHBIC Marepuana. o
rransl Tiama N = mn (N —
HEOOXOIUMOE KOJIMYECTBO
OITBITOB, M — KOJMYECTBO
ypOBHEH BapbUPOBAHUS
ciryqaiiHpIX (akTopoB, N —
1.6 Koapdument
KOHKOpAAIHU
(ko3¢ duumeHT coryacus)
NpU  DKCHEPTHOH OLICHKE
BIUSHUSA ~ (GaKTOPOB  Ha
(yHKIIIO OTKJIMKA [IpopaboTka .
Tekymmii KOHTPOJIb
(mapameTp ONTHMM3AIMN). TEOPETUYECKOTO
o yCIIeBaeMOCTH.
OcHOBHbIE CBOMCTBA (JIeKIIMOHHOT0)
IIpoBenenue OIIK-4.1,
MaTpHULBI  MaTEMATHYECKU 4/21 MaTepuana.
pacueTHbIX padoT ¢ OI1K-4.2
TUTAHAPYEMOTO Wzyuenue
npumenenueM [1K.
JKCIEPUMEHTA (opro- JTOTIOJTHUTEIBHOTO AKP Ne 8
TOHAJIBHOCTb, Marepuana. h
pPOTOTa0EIBHOCTS,
CHMMETPUYHOCTb,
HOPMHPOBKa 9KC-
MePHUMEHTATBHOM

MaTpPHIIBI).




1.7 Meronuka
k03 durmeHToB

pacuera

SMITUPUYECKOTO YPaBHEHUS IMpopaboTka .
Texymmuii KOHTPOIIb
[0 JIJaHHBIM IPOBEAECHHOTO TEOPETUIECKOrO
TUTAHUPYEMOTO (JIEKITHOHHOTO) YeneBaeMOCTH.
IIpoBenenne OIIK-4.1,
9KCIIEPHMEHTA. Cas3b 4 4/11 6 MaTepHaa.
pacueTHbIX pabor ¢| OIIK-4.2
s dexra (hakropa c Uzyuenue
npumenenueM I1K.
k03¢ hUIUEeHTaMI JIONIOJIHUTENILHOTO - AKP No 9
YpaBHEHHUSI. Kpurepun Marepuana. -
ONTUMAJIBHOCTH  IUIAHOB
JKCIIEPUMEHTA.
1.8 BBenenue B perieHue
IO IOHMCKY ONTHMAIIbHOTO
ITpopaboTka .
9KCTPEMAIILHOTO 3HAYECHUS Texyumii KOHTPOIb
TEOPETHIECKOTO
napameTpa ONTHMH3AINU B YCIIEBAEMOCTHU.
(JIeKIIOHHOT0)
obnacT OTpEICIICHHS IIposenenue OIlK-4.1,
3 3/11 | 5,4 MaTepHara.
¢byHKIMU IOBYX u pacueTHbIX pabor c| OIIK-4.2
Nzyuenue
MHOTO(aKTOPHBIX npumenenueM [1K.
N JIOTIOJTHUTEIILHOTO
ypaBHEHUH (METOM KPYTOTo - AKP Ne 9
MarepHaa.
BOCXOKAEHUS Boxkca-
VYwucona u ap.)
Hroro no pazneny 30 30/121 | 46,4
Hroro 3a cemectp 30 30/121 | 46,4 3a4éT
Wroro no aucuurninze 30 30/121 | 46,4 3a4er




5 O0pa3oBare/ibHbIE TEXHOJIOTUHN

B npouiecce npenogaBanus nucuIuinHbl «l [nanupoBanue 3KCIEPUMEHTA» MPUMEHSIOTCSA
TPaJULIMOHHAS U MOJYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

Jlexumu IPOXOJAT KakK B TPAAUIIMOHHON (opMe, TaK U B (hOpPME JICKIIUH-KOHCYIbTAIUH,
IJ€ TEOPETHUYECKUI MAaTepHall 3apAHEE BBIAACTCSA CTYICHTaM ISl CAMOCTOSITEIIBHOIO U3yUYEHHS,
JUISL TIOATOTOBKHU BOTMPOCOB JIEKTOPY, TaKUM 0O0pa3oM, JICKIUsS MPOXOIUT IO THITY BOMIPOCHI-
OTBETHI-IUCKYCCHUs. JICKIIMU YUTAIOTCS C HMCIIOJIb30BAHUEM MYJIbTHMEIUWHOTO 000PYIOBaHUS,
MPE3EHTAMOHHBIX MAaTEPUAIIOB.

JleKMOHHBIA MaTepuan 3aKperuisieTcs B XOJ€ NPAKTHYECKUX 3aHATHM, HAa KOTOPBIX
BBINIOJIHAIOTCS TPYNIOBbIE WM HWHAMBUIyAJIbHBIE 3aJaHUs IO MpoiaeHHOW Teme. [lpu
MPOBEJCHUH MPAKTUYECCKUX 3aHSATHI HCIOIB3YETCS] METOJI KOHTEKCTHOTO OOYYCHWHsI, KOTOPBIN
MO3BOJISIET YCBOUThH MaTEpUall MYTEM BBISBICHUS CBSI3€H MEXIYy KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipyu BBHIMOJIHEHUU MPAKTUYECKUX 3aHSITHH HCIOJIB3YETCS TEXHOJOTUSl KOJUIEKTUBHOIO
B3aMMOJICHCTBYS. 3aHSATHUS MIPOBOJATCS B BHJE OOCYXKICHHS MONYYEHHOTO 3aJaHHs, PU ITOM
CTYJIGHTBl pPabOTalOT COBMECTHO C TIOCICAYIOIIUM TPYIIOBBIM aHAJIU30M IOJIYYCHHBIX
pe3yJIbTaTOB.

B yueGHOM mporiecce UCHONB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI IPOBEICHUS
3aHATUN (KOMIBIOTEPHBIE CHUMYJSLHMHA, pPa300p KOHKPETHBIX CHUTyallMii) B COYETAHUU C
BHEAYJIUTOPHOU paboToii ¢ 1enpio GopMupoBaHUS U pa3BUTUS MPOGECCHOHATBHBIX HABBHIKOB
o0ydJarouuxcsi.

CaMmocTtosiTenbHasi paboTa CTYIEHTOB CTUMYJIHPYET CTYAEHTOB K WHIUBUAYATbHON
popaboTKe TeM B TPOIECCe HAMMCAHUs pedepaToB, BHITOJHCHUS WHANBUIYAIBHBIX 3a/IaHUN, B
MIPOIIECCE MOATOTOBKU K KOHTPOJIBHBIM Pab0TaM M UTOTOBOM aTTEeCTallUH.

6 YueOHO-MeTOAUUECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00yYaOIIMXCs
[TpexncraBneno B npuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAlHH
[IpencraBieHbl B IPUIIOKEHIH 2.

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

a) OcHOBHas JIUTEpaTypa:

1. Menbunuenko, A.C. AHanu3 JaHHBIX B MaTepHaioBeeHuH © yueOHoe mocodue / A.C.
Menbpanuenko. — Mocksa : MUCHUC, [6.1.]. — Yacte 1 — 2013. — 72 c. — ISBN 978-5-87623-
666-1. — Tekct : anekTpoHHblid // JlaHb : 37ekTpoHHO-OMONMOTeYHas cuctema. — URL:
https://e.lanbook.com/reader/book/117168 (nara obparienus: 18.12.2019). — Pexwum goctyna:
JUI aBTOPU3. MTOJIb30BaTEIIEH.

2. Auapees, C. M. MonenupoBanue 00bEKTOB U CHCTEM yIIpaBiIeHus © yueOHoe mocodue /
C. M. Auapees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 sanektpow. onr. quck (CD-ROM). -
3ari. ¢ TuTyI. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (marta oGpamenus: 04.10.2019). -
Maxkpoo0ObeKT. - Tekcr : anmexkTpoHHbI. - ISBN 978-5-9967-1028-7. - CBeneHus TOCTYITHBI TAKXKE
Ha CD-ROM.

0) lonoJiHMTE ILHAA JIATEpaTypa:
1. Annep, FO.I1. Metononorus U mpakTHKa IUIAHUPOBAHMs 3KcrepuMeHnTa B Poccun :
monorpadus / FO.I1. Axnep, FO.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. —



ISBN 978-5-87623-990-7. — Tekct : snekrpoHHblid // JlaHb @ 3JeKTPOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/93686 (marta obpamienus: 17.12.2019). — Pesxxum
JOCTYTIA: JUIsl aBTOPU3. TTOJIb30BATEIICH.

2. Menbauuenko, A.C. Maremaruyeckas CTaTHCTHKA M aHaIU3 JaHHBIX . y4deOHOe
nocoboue / A.C. Menpunuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Tekcr : osnektpoHHbli // JlaHb : 37aeKTpoHHO-OMOIMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/108035 (mata obOpamenus: 18.12.2019). — Pexxum poctyma: ajis
aBTOPH3. TI0JIH30BATEIICH.

3. Crenanos, [1.E. [TnannpoBaHue sxcriepuMenTa : yueoHo-mMeroanueckoe nocoodue / I1.E.
CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — TekcT : 31eKTpoHHbI# // JIaHb : 3]IeKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/108113 — Pexxum noctyma: st
aBTOPH3. TI0JIH30BATEIICH.

B) MeToauyeckue ykazanus:

1. Cratuctuueckue MeTOAbl 00paOOTKH M aHATU3a YUCIOBOW HH(POPMAIINH, KOHTPOIS U
ynpBbUIeHHS KauecTBoM npokara/M.U. Pymsuanes, C.A. Jleannosckuii, H.A. Pyunnckas, K.E.
YepkacoB, A.B. JlorunoB. — YuebHoe nocodue. — Marauroropck: M3a-so MarHuToropck. roc.
TexH. yH-Ta M. [.11. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. Bapuantsl 3afaHuii MO aHalW3y YUCIOBON uHOpManuu Ams
OaxanaBpoB. — Meronnueckue ykazanus. - Marauroropck: M3n-so MarHuroropcek. roc. TexH. yH-
taum. I'.M. HocoBa, 2017. 15c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haunmenosanwue I10 Ne norosopa CpOoK JIeHCTBYSI JIUTICH3UH
MS Windows 7

Professional(ms  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (qnsa  |A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y 135 1 17.09.2007 GeccpoHO
Professional

7Zip cB000THO pactpoctpansiemoe 110 0EeCCPOUYHO

IIpodeccuonanbubie 6a3bl JaHHBIX M MH(QOPMaIHOHHBIE CIIPABOYHbIE CHCTEMbI
Hazpanue kypca Ccpuika
DiekTpoHHas 6a3a MmeproanyYecKux u3maHui East View
Information Services, OO0 «MIBUC»
Haunonanbshas nH(GOPMaIMOHHO-aHATUTHIECKAsT
cucreMa — PoccHiickuii HHIEKC HAyYHOT'O [IUTUPOBAHMS
(PUHI)

[Mouckoras cucrema Akanemusi Google (Google Scholar)|URL: https://scholar.google.ru/

https://dlib.eastview.com/

URL.:
https://elibrary.ru/project_risc.asp

Nudopmanmonnas cuctema - EauHoe OKHO JocTyma K

URL: http://window.edu.ru/
WH(})OPMAIMOHHBIM pecypcam




@®enepallbHOE TOCYIApCTBEHHOE OIOIKETHOE
YUpEXKICHHAE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IIPOMBIIIICHHON COOCTBEHHOCTH
DneKTpoHHbIE pecypchl Onomroreku MI'TY um.
I'.1. HocoBa
Poccuiickass ['ocynmapcTBeHHas OubOmmoTEKA.
Karasoru

9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

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

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

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC o0OecrieyeHue JUCHHUIIIIMHBI BKJIIFOYACT:
MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:

Tun u Ha3zBanue ayaqutopuu OcHalleHUE ayAUTOPUH

1. Ayautopust 11l AEKUMOHHBIX U IPAKTUYECKUX 3aHATUH - MylnbTUMEUITHBIE CPECTBA
XpaHEeHHUs, NIepelaun U MpeICTaBIeHUs MHPOpMAaLUU, MOJIENIN

KPUCTAININYECKUX PELIETOK, I1JIaKaThI

2. Aynurtopuss  Aiad  TPYNNOBBIX W WHAMBUIYAIbHBIX  KOHCYJbTALUH,
CriennanusupoBanHas Mebeib. [lepconanbHbie KoMmbioTepsl ¢ makerom MS Office, Beixogom B

VHTEepHET U C JOCTYNIOM B 3JIEKTPOHHYIO MH(DOPMAIMOHHO-00Pa30BaTENIbHYIO Cpeay
YHHMBEpCUTETA

TEKYIIEro KOHTPOJIS ¥ IPOMEXYTOUHOM aTTeCTalluu

3. Ayauropum i CaMOCTOSTENbHON paboThl: KommbloTepHble [lepcoHanbHBIE
xoMnbroTepsl ¢ maketom MS Office, Beixogom B IHTEpHET 1 ¢ TOCTYIIOM B

KJIAaCChl;  YWTAJbHbIE  3aJbl ~ OMONMOTEKM  DJIEKTPOHHYIO  MH(POPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEpPCUTETA

4. Tlomemenue uist XpaHeHUsl U npoduiakruueckoro Crienuanu3upoBaHHas MeOelb.
CraHouHbI TapKk 000PYAOBAaHUS U UHCTPYMEHTHI JIs

OOCITy’)KMBaHHMsI M  peMOHTa  y4eOHOro  o0opynoBaHMA.  MPOPHIAKTUIECKOTO
o0CIIy’)KUBaHUsI U peMOHTa yuyeOHoro obopynoBanus. Ilomemienue Juisi XpaHeHHs y4eOHOTO
000pyT0BaHUs.



6 Y4eOHO-MEeTOANIECKOE

00yYarIuXCcs

odecrmeyeHue

CaMOCTOATEJILHOM

MPUNOXKEHME 1

padoThI

Ouenounbvle cpedcmea 0l NPOBEeOCHUS MeKyue20 KOHMpPOJas 6 8uoe ayoOumopHoU

kKonmpoavuou pabomul (AKP)

% C

Hepequb mem 011 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.

VcxonHple AaHHBIE Ui IPOBEIEHUS MNPAKTUUECKUX 3aHATHH IpeacTaBieHsl B 16
BapHUaHTax CIy4alHbIX BBIOOPOK (00beM BBIOOPKH — N = 59), OAMH 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

49
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

24
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
513
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 5,52 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

2,21 1794 4,89 1,93 158 60,13 1045 17,72

2,06 15,72 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 5,85 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 99,3 7,98 10,96
2,62 15,67 5,91 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 62,55 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. Ilpaktuueckas nepsuuHas o0paboTKa BEIOOPKH CIy4yailHOW BETMUHUHBI

Bbruriciute € OpUMEHEHHEeM mporpammuoro mpoaykra Exel  craructuueckue
XapaKTEPUCTHKN (MHHAMAJIbHBIC, MaKCHMaJIbHbIC, pa3MaxX 3HAYEHUH, CpeJHUE 3HAYCHHS,
CpEeIHEKBAIpaTUUECKOe OTKJIOHEHHE-CTaHJIaPTHOE OTKIOHEHHEe, KO3()PHUIMEeHT BapHaluu,
MeJuaHa, MOJIa) PacYeTHOU BHIOOPKH. TO €CTh BBIUMCIUTH MO HE3aBUCUMBIM (Xi) U 3aBUCHMBIM
(Yi) cay4aifHbIM BeHYHNHAM CIICAYIOILIHE XapaKTEPUCTUKH:

- MUHUMAJIbHBIC 3HAYCHUSI CITyJaiHbIX BeaH4drH - (Xi, Yi)min;

- MaKCUMaJIbHbIC 3HAYCHUSI CITydaiHbIX Beu4uH - (Xi, Yi)max;

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

- cpennee 3HaueHUE (Xicp, Yicp) = X(Xicp, Yicp)/N, T1e N — 00bEM BBIOOPKH;

- CpeIHEKBaJIpaTHYeCKOe OTKIOHCHHEe=CTaHIapTHOE OTKJIOHEHUEe Sxi = [X (Xi —
Xep)?IN]®®; Syi = [Z (Yi— Yep)?/n]°®;

- k03 durment Bapuarmu, % — Vi =  (SxilXepi) 100 % 1 Vyi = (Syil Y ¢pi) 100%;

- MenuaHa BbIOOpKH (Med) — cpeaMHHOE 3HAUCHHE CIYYaiHOW BEIMYUHBI MEKIY
MHHAMAIBHBIM ¥ MakcuMalbHbIM ee 3HaueHusaMu — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min]/2;
Me/iMaHa B OOJIBIIMCTBE CIIy4aeB HE COBMAJAET CO CPETHUM 3HAUYCHUEM BBIOOPKHU;

- mMoza BeiOOpkHu (Mod) — Hamboiee 4acTo BCTpedarolieecs 3HAYCHUE CITy4YaiHOW
BEJIMYMHBI (ONPEENSIeTCs aHAIM30M CIIy4aitHON BBIOOPKH MJIH IO THCTOTPAMME).

[TocTpouTh rUCTOrpaMMBI CITY4allHBIX BEJTMUUH (rpadudeckoe pacrpeneneHue
CITy4aifHOW BEIMYHMHBI) M CPABHUTH MX C TEOPETHUECKUMHU PACTIPEICTICHISIMH.

Jns koHkpeTHOW ciydaiiHoi BenmuumHbl (X, Yi) ee pacmpeleneHue B BBIOOpPKE
OTIpeNeNsIeTCs] MOCTPOSHUEM THUCTOTPAaMMBI. AJITOPUTM 3TOTO TOCTPOCHHS 3aKIOYaeTCs B
CJICAYIOIIEM:

- Ha OCH OpJAMHAT OTKJaJbIBaeTCs 4actora (Ni) Wix 4yactocTh (Ni/N) — KOJIUYECTBO
3HaYeHUH CITy4aifHOW BEJTMYMHBI, NONAJAIONINX B ONpPEACICHHbI MHTEpBaJ 3HAYEeHUI; Ha OCH
abIMCC OTKIIAIBIBACTCS HECKOIBKO MHTEPBAIOB BHYTPH pa3Maxa CIyJaiHON BETMYMHBI, YHACIIO



ATUX UHTEPBAJIOB OMPEACISAETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIYYaeB 3TO YHUCIO COCTABIISET
10 uaTEpBAIOB;

- MIPU 3TOM IPOBEPOYHBIMU KPUTEPUSMU MPABUIBLHOCTH IMOCTPOCHUSI TUCTOTPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCIIOBHH XN = N mim X(Ni/n) = 1.

AKP 2. KoppensiimoHHbIl aHaIu3 BHIOOPKH

Pacuurath npu momoru nporpammoro npoxaykra Exel (Haxxars Ha kinaBumry fx, BEIOpaTh B
MO3UIUN «CTAaTUCTUKA» (YHKIHMIO «KOppen», YKa3aTb KOOPIMWHATHI COOTBETCTBYIOIIMX Iap
CIIy4aliHBIX BEJIMYMH, MOJYYUTh 3HAUYEHHUS NapHBIX KOA(PPHUIMEHTOB KOPPEISAIHMU) MOMApHbIE
KO3 HUIIMEHTHI KOPPEISILIUY MEXKAY HE3aBUCMBIMH CITy4YalHBIMU BETUUUHAMU — Ixjxi+1 ¥ MEXKIY
3aBucuMbIMU (Yi) U He3aBUCUMBIMU (Xi) NMEPEMEHHBIMU -lyixi; ONPEAEIUTh UX 3HAYUMOCTH
MyT€M CPaBHEHUSI C TAOJIUYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH KO3 (PpULIeHTa KOPPESIIIIHU.

Hwxe npeacrasiena Tabiuma ¢ KpUTHIECKUMU 3HAYCHIMHU K03 puiineHTa Koppessiuu B
3aBUCUMOCTH OT 00beMa BBIOOPKH (N) ¥ YPOBHS 3HAUMMOCTH (0); oo = 1 — P, T/1e P — BEPOSTHOCTD
COOBITHSI.

Kputnueckue 3Hauenus KoaQphuiueHTa Koppesiuu

O6bem YpoBeHb 3HAYUMOCTH, 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
3) 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 uimeHTa KOppesiim:
- Ixixi+1 = Z(Xi— Xicp) ( Xi+1 — X(i+1)ep)XiXi+1/NSxiSX i+1




~Tyixi = Z(Xi— Xicp)( Yi— Yep) YiXi/ NSxiSyi.

3HaUUMOCTh  KOI(pHUIMEHTA TApHOH KOPPENIALUH  ONpEACIIeTCS  CpaBHEHHEM
dakTHueckoro 3HaueHHS KOI(Q(UIMEHTAa KOppesiiuu ¢ TaOJMYHOM 3HAYCHHUEM: €CIH
daxTryeckoe 3HaUeHHE OOJIbIIE TAOJINYHOTO, TO CYHIECTBYET MEXIy HEH3BECTHBIMH 3HAaUMMast
CTaTUCTHYECKAs CBS3b, B IPOTHBHOM CIIydae TaKOBast CBSA3b OTCYTCTBYET.

AKP 3. Orceuts He3HaunMble (HaKTOp aHaIM3UpyeMoil BbIOOpkH. OnpenenuTsb
CTAaTUCTHUYECKU 3HAUUMBIE CBSI3U MEX/Y 3aBUCHUMBIMHU U HE3aBHCHMBIMU IIEPEMEHHBIMU U BHJIA
PErpECCUOHHON 3aBUCUMOCTH, a TAK)KE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMH.

B niepByto ouepeb CTpOUTCS KOPPEISILIMOHHAsA MaTpULla — CHMMETPHYHAsi OTHOCUTENBHO
qUaroHanu (aHaJOrMYyHO TaONWIE CIOPTUBHOTO COPEBHOBATEIBHOTO KOMAHAHOTO WM
JMYHOCTHOI'O YEMIIMOHATa) — 00pa3ell IPUBOAUTCS] HUXKE.

X1 X2 X3 Xa Xs Y1 Y2 Y3 Y4

X1 1 Ix1,x2 I'x1,x3 Ix1,x4 I'x1,x5 ly1x1 Iy2 x1 ly3,x1 lyax1
X2 1 I'ox3 I'x2 x4 I'2,x5 ly1x2 ly2.x2 ly3x2 lyax2
X3 1 I'x3,x4 I'x3,x5 ly1,x3 Iy2,x3 Iy3x3 ly4.x3
X4 1 I'xa,x5 ly1,x4 ly2 x4 Y3 x4 ly4,x4
Xs 1 ly1,x5 ly2,x5 Iysxs IYaxs
Y1 1 fy1,y2 ly1,y3 lyly4
Y2 1 ry2ys ly2,y4
Y3 1 ly3,y4
Ys 1

3arem 3HauCHHS KOAPPHUIIUETOB APHBIX KOPPEISAUI OTMEYAIOTCS 3HAKOM (+), €CIIH ATOT
KO3 PHUITUEHT KOPPEISAIMN CTATUCTUYECKH 3a4UM, ¥ 3HAKOM (-), €CITi KOA(PPUIIUESHT KOPPEAIIUN
He3HauuM. J[J11 oTcenBaHUsl HE3aBUCUMBIX MEepEeMEHHBIX (X-0B) MPOBOIUTCS (OAMH U3 METO/IOB)
clenyolas mpoienypa: u3 oOuiell KOppensuuOHOW MaTpHIIbl BBIAETSETCS y4acToK ¢ Xj U B
si9eKaxX MPOCTABJISICTCS COOTBETCTBEHHO (+) min (-).

X1 X2 X3 X4 Xs Kon-Bo

3HAYUMBIX
KOppeILAN

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xq |+ - + 1 + 3

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

Taxum o6pa3om, mocine AByX UTTepauid octamuch 3 X-a - X1, X3, 1 Xs.

Jli1a BbIOOpa 3HAUMMBIX 3aBUCUMOCTEH (M0 KO3()PUIMEHTY KOPPEISLUN) MEXIY Y-MU U
X-MH, YTOOBI TOCTPOUTH PEIPECCUOHHBIE YPABHEHUS CBA3H, HEOOXOAMMO MPOAHATU3UPOBATS €1IIe
OJIHY YacCTh KOPPEISLIUOHHONW MaTPULIbL:

Y1 Y2 Y3 Y4 3HaUUMEBIE
Koppersanuu Xi
c Yi

X1 ryixt/+ | Fyoxil- | fyaxil+ | ryaxil- XicYiuYs

X2 Ixixel- | Ixaxel- | Ixaxel- | Txixel- X2 — Her
KOppEJSLUN ¢

Yi

X3 axal- | Ixaxal- | Mxaxal- | Faxs/+ X3cYs

Xy rxaxal+ | rxaxal+ | taxal+ | raxal- | Xac Y1, Y2, Y3

Xs xixs/- | xaxsl- | Ixaxsl- | Fxaxs/+ Xsc Yy

3Ha4. koppel. Yi Yic Yac Ysc Yasc
¢ Xi X1, Xa Xa X1, Xs | X3, X5




Ha 0CHOBaHMHM 3HAYUMBIX KO3()(PHUIMEHTOB Koppensauun Mexay Yiu X olpeneseTcs, 4To
HEOOXOAUMO TOJYYHTh PErPECCHOHHEBIE YPABHEHHS CIIEIYIOIMX BHIOB M C yI€TOM OTCEUBAHMS
X-0B:

Y1= ao+ aiXy+ asXy;

Y2=ag + asXs;

Y3 =aop+ arXz+ asXy;

Y4 = a0+ azXz+ asXs;

AKP 4. [Tpu oMoy npruMeHEeHHs PErPECCHOHHOT0 aHAIN3a PACCUUTATh KOAPPUIIMEHTHI
PErpecCUOHHOTO YpaBHEHHUSI.

B AKP 3 omnpeneneHbl BUABI PErpPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOIMMO
MOJIYYUTh JJIs OLICHUBAHUSA, MPOTHO3a W YIPAaBJICHUS TEXHOJIOTHYECKMMHU IMpoueccamu. [ms
pacyera KO3(p(UIMEHTOB YpaBHEHUI a0, & MPUMEHSETCS PACUETHBIA METOJ| HaMMEHBIINX
kBaaparoB (MHK) c¢ wucnonp3oBaHMeM HCXOIHON BBIOOPKH ciydaiHbIX BenuunH. MHK
OperoiaraeT MOUCK AKCTPEMAJIbHOTO (MUHUMAIBHOTO) 3HAueHHs (YHKIMOHATA CYMMBI
pa3HOCTH B KBajipaTe MeXAY (GaKTUYECKUMU M PACUETHBIMU 3a4€HUSAMHU (DYHKIIUU OTKIIUKA:

F = 2(Ypaxr. — Ypacs.)? — Min (0). B ypaBHeHMe TI0ACTABIAIOTCSA HOCTPOYHO (PaKTUUECKHE
3HAYEHUS Ygpaxr. U Ypacu. B BUIAE ypaBHeHUs, nomydeHHoro B AKP 3. Jlns pemieHus yka3aHHOTO
¢yHKIIMOHa1a HEOOXOAUMO MOIYYUTh CUCTEMY YPAaBHEHUH B YACTHBIX IPOU3BOJHBIX U KaXJ0€
U3 YpaBHEHHI MPUPABHATH K HYMO. Takum oOpa3om, moiydarcs 3HAYeHHUs] CBOOOIHOTO 4ieHa
ypaBHEHHsT do M KOd(pPUIIMEHTHI NP HE3aBUCUMBIX MEPEMEHHBIX & = axi. i1 omepaTHBHOTO
pemrenust MHK npumensiercst mporpammuoe obecrieuenue Exel (fx — nuneiin). B moanmporpamme
«JIMHEIH» YKa3bIBaIOTCS. KOOPAMHATHI Yi U Xi, 3aTeM Habuparotcs no3uuuu « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npeasapuTeabHO BBIACICHHOE MOJIE TPOrPAMMHO MOMEIIAIOTCS PE3YJIbTAThI
pacuera — K0d(QUIMEHTH Ao, & = axi (IepBas cTpoka), koddduunenT nerepmunammu R? (3-1
cTpoka, 1-ii cronben), kpurepuii Gumiepa F (4-as crpoka, 1-wiii cronberr).

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

Cornacuo TpeboBanusim OCT 14-34-90 «CraTucTHYeCKHH TPUEMOYHBIH KOHTPOIb
KauecTBa METAJUIONPOLYKLHUHU MO0 KOPPEISALMOHHOM CBSI3U MEXAY NapaMeTpaMu» BO3MOKHO
UCIIOJIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEH  IapaMeTpoB  KadecTBa  (BpEeMEHHOE
COIIPOTHUBIIEHUS PAa3pPbIBY, OTHOCUTEIIHOE CY)KEHHE U T.N.) OT (PAaKTOPOB (XMMHUUECKUH COCTaB
CTaJld, TEXHOJIOTMYECKWE TMapaMerpbl IMpolecca) JUisl MPOTHO3UPOBAHUSA CBOMCTB 0Oe3
OCYILIECTBJICHUS pa3pylIAlONIMX WCIBITAHUM. J[Is1 IpPOBEPKM TOYHOCTH MOJEIM IpPHU ITOM
HaOMpaeTcsi KOHTPOJBHBIM MAacCHB JIaHHBIX, COCTOSIIUX W3 PE3yJbTaTOB pa3pyLIArOIINX
UCTIBITAHUN OJTHOM JIecsATOM IU1aBOK/mapTHii Takoi nmpoaykiuu. [Ipu Habope He MeHee 50 m1aBok
WIM OJUH pa3 B KBapTaJl NPOBOJUTCS NPOBEpPKAa TOYHOCTU MPUMEHSIEMONW MaTeMaTH4eCKON
perpeccu. MeToauKka MPOBEPKH 3aKirodaeTcs B cieayromeM. Habupaercs MaccuB pasHocTeit
MeX1y (aKTUUECKUMHU JaHHBIMH KOHTPOJIbHOM BBIOOPKM M pPAaCUETHBIMU 3HAUEHUSMHU I10
PErpeCCUOHHOMY YPaBHEHUIO (Ypaxr. — Ypacu.), PACUMTHIBAETCS CPEAHEE 3HAUCHHE ITUX OTKIIOHEHUI
U CpPaBHUBAETCS CO CTATUCTUYECKHUM KpUTEpHUEM (CTaHIAApTHBIM OTKJIOHEHHWEM IapameTpa
KadecTBa - Syi). Ecnu cpeqHee OTKIOHEHHE MEHEe CTaTUCTHUYECKOTO MapaMeTpa, TO ypaBHEHHE
NpU3HAETCST  a/eKBaTHBIM  pealibHbIM  yCJIOBHSIM. B HpPOTUBHOM cily4ae TpPOBOJIUTCS
KOPPEKTUPOBKA ypaBHEHUs MyTeM HM3MEHEHHs 3HA4YCHHs ero CBOOOTHOro wieHa: a1 = o -/+
Y(Yoaxr. — Ypaca.)/N, T11€ N — 00BEM KOHTPOJIBHOM BHIOOPKH, 3HAK -/+ MOKA3IBET, YTO, €CIIHA CPEIHES
OTKJIOHEHUS AYi UIMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAYEHUs ao OyAEeT COOTBETCTBEHHO -/+AYi.

AKP 6. TTocTpouTh MaTpHILy MOJTHOTO (haKTOPHOTO IKcrepuMenTa Tuma 2" —22 u 23,
B ocHOBaHWH CTENEHHOM 3aBUCHUMOCTH IMPEACTAaBICHO KOJIUYECTBO YpPOBHEH
BapbupoBaHus (akTopoB. MmMeercs nBa BapraHTa ypOBHEH: 2 - MUHMMAaJIbHOE U MAaKCUMAaJIbHOE
3HaYeHHUs ¥ 3 — MUHUMaJIbHOE, MaKCUMaJlbHOE U cpefHee 3HaueHus (akTopos. B mokasarene
CTETIEHHOW 3aBUCHUMOCTH MPEACTaBICHO KoiuyecTBO (hakTopoB. Ilpu cocTaBieHHMH MaTpHUIlbI
IUTAHUPOBAHMS JKCIEpUMEHTa HEOOXOAMMO YYUTHIBATH YETHIPE CBOWCTBA CYIIECTBOBAHUS



ypoBHEH  (aKTOPOB: CHMMETPHYHOCTh, OPTOTOHAJIBHOCTH, POTATAOCIBHOCTH, YCJIOBUE
HOPMHPOBKH.

Onpeaenutb KO3(GPHUIUESHTH YpAaBHEHHS 110 H3BECTHOMY aIropuTmy: ai = (Xxiyi)/n, ao
= Zyiln.

AKP 7. IloctpouTh Bce BO3MOXKHBIC BapHUAHTHI MATPHIIBI JIPOOHOTO IKCIIEPUMEHTA
tuna 2%, 252, Onpenenuts ko3¢ ULMEHTH ypaBHEHHS 110 H3BECTHOMY alropuTMy: ai = (ZXiyi)/n,
ao = Xyi/n.

AKP 8. Pacumrath k03pdunueHT KOoHKOpAamuu (KodDQHUIIMEHT coryiacus) IpH
OKCIIEPTHON OIICHKE BIMSHHS (PaKTOPOB Ha (YHKIUIO OTKJIHKA (MapamMeTp ONTHMH3AIUH) II0
crnenyromeii 3apucumocti: W = 12S/[m?(n®-n)], roe S — cymMma KBagpaToB OTKIOHEHMH OT
CPEIHEr0 3HAYEHUS OLEHKH SKCIIEPTOB, M — YUCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Halitu »sKkcTpeManbHOE 3HAYCHHE IapaMeTpa ONTUMHU3AlUA B 00JacTH
onpezeneHuss QyHKIUU TBYX U MHOTO(AKTOPHBIX YpaBHEHHH (METOJ] KPYTOrO BOCXOKICHUS
Bbokca-Yuiicona) ¢ NpUMEHEHHEM WTTEPAIMOHHOTO IIOMIArOBOI0 METOJIa B HAIpaBICHUHU
rpaJiueHTA.

Memoouueckue pexomenoayuu Ol NOO20MOBKU K CEMUHApY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BuJ TPYNIOBBIX 3aHATHH MO Kako-1uM00 HaydyHOW, yuyeOHOM M Jpyroii
npo0iieMaTuKe, aKTUBHOE OOCYKIEHHE Y4YaCTHUKAMU 3apaHee IOATOTOBJIEHHBIX COOOILEHUH,
NOoKIa10B U T.1. C TeMaTUKOM CEeMUHApOB CTYAECHTHI 3HAKOMSATCS 3apaHee. AJTOpUTM HOIro-
TOBKM K CEMHHApy CIEIYIOUINI: BHIOpaB TeMy, CTYACHT COCTABIISET CBOHM IUIaH-TpaduK IMOJI-
TOTOBKM K ceMuHapy. s npuoOpereHusl MMPOKOro BUACHUS HPOOJIEMbl CTYJIEHT CTapaeTcs
OCMBICIIUTH €€ B 00IIeM 00beMe; TO3HAKOMHUTHCS ¢ TEMOM 10 0a30BOMY YIeOHOMY TTOCOOHIO HITH
JPyroifi OCHOBHOM pPEKOMEHIyeMOW IUTepaType; BBIIBUTb OCHOBHBIE WJEH, PACKPBIBAIOLIUE
JaHHYI0 MpoOJeMy; CBEPUTh HX OINPEAENIEHUS CO CIPAaBOYHMKAMM, SHUMKIONEAWEH; IOA-
TOTOBUTH IUIAH-KOHCIIEKT PACKPBITUS AAHHOW MPOOJIEMBl; BBISIBUTH HESCHBIE BOIPOCHI U 010~
OpaTh OMOJHUTENBHYIO JUTEPATypy AJIL MX OCBELICHHS; COCTABUTbh TE3UCHI BBICTYIJICHUS Ha
OTJIENbHBIX JIMCTAX IS MOCIIEAYIOIEro BHECEHUS JONOJHEHUM U MOATOTOBUTH AOKJIAJ UM pe-
depar 11t coOOIIEHUST HA CEMUHApE; NMPOAHATU3UPOBATh COOPAaHHBIM MaTepuall JUisl JONOJIHU-
TEJIbHOM MH(OpMAIlMM MO TeMaM CEeMHHapa; TOTOBSACh K BBICTYIUIEHHIO Ha CEMUHape, Mo BO3-
MOKHOCTH TPOKOHCYJIbTUPOBATHCS C MPENoJaBaTesieM; OTHOCUTHCA K COOpaHHOMY MaTepuaiy,
KaK K HCTOYHUKY OyJyIIIUX UCCIIETOBaHUM.

CeMuHapcKue 3aHATUS DPACIIUPSIOT M 3aKPEIUIIIOT 3HAHUS, 3aJI0)KEHHBIE B TEOPUU
npeamera. Ha HUX BBIHOCATCS BONPOCHL, OCOOEHHO HEOOXOAMMBIE AJS MPAKTHKH, WIM Mpoo-
JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOYKHO PEUIMTh TOJBKO B Ipoliecce coTpyaHuyectBa. Cpenu
00s13aTeNIbHBIX TPEOOBaHUN K CEMHHAPY - NPeIBApUTEIbHOE 03HAKOMIIEHHE C TEMOI1, BOIpOcaMu
Y JIUTEPATYPOM IO TAHHOU TEME.

CoBpeMeHHas IpaKTUKa MpeagaraeT MIMPOKUNA Kpyr TUIIOB CeMUHApCKuX 3aHATHH. Cpenu
HUX 0c000€ MECTO 3aHMMAaeT CEMHUHAp-IUCKYCCHS, TZIe B JMAJIOre XOPOLIO YCBAaMBaeTCsl HOBAs
uHpOpMalKs, BUAHBI YOXKIEHUS CTy/A€HTa; 00CYKIAI0TCs MPOTUBOPEUHs (IBHBIE U CKPBITHIE) U
HEJOCTaTKU; A OOCYXIEHHsI OepyTcsi KOHKPETHbIE aKTyallbHbIE€ BOIPOCHI, C KOTOPBIMHU CTY-
JICHThl TpPEIBapUTEIbHO O3HAKOMJIEHBL. Takke B CEMUHAp BKIIOYAIOTCS BOMPOCHI JJISi WH-
TEJUIEKTyaJIbHON pa3MHUHKH (MHOTJA 3TO JUCKYCCHOHHAs CTaThs, MO KOTOPOW CTaBsITCS MpoO-
JIEMHBIE BOIIPOCHI); TUCKYCCHSI MOKET pa3BEpPTHIBATHCSA 3a0UHO KaK KpyroBoi cemuHap. [lanee
MOJIBOASTCS UTOTH JMCKYCCHH, 3aCIyIIMBAIOTCS M 3alUINAIOTCS MpoekTHble 3ananud. [locne
ATOrO MPOXOAUT "MO3rOBOM IITYpM'" MO HEpELIEHHBIM Mpo0ieMaM IUCKYCCHH, & TAaKXKe BBISB-
JISIFOTCS IPUKIIQJHbBIE aCMIEKThI, KOTOPhIE MOYKHO PEKOMEHI0BATh Ui BKIIOUEHUS! B KYpPCOBbIE U
JUIIOMHBIE paOoThl WM B anpoOariuio Ha npakTtuke. Ha ceccun npenonaBarens o6oOmiaer pe-
3yJIbTAThI IPOJIETTAHHOMN CTYAEHTOM PabOTHI.



CeMHHapbI-IUCKYCCUM TIPOBOJATCS C LEJIbI0 BBIABICHUS MHEHUS CTYACHTOB IO
aKTyaJIbHBIM BOIIPOCAaM HU3Y4aeMOTI0 IIpeaMETa.

CemuHap-ucciieJoOBaHUE TPEANONaraeT MpeaBapUTebHYI0 paboTy - Hamucanue pede-
para, 10KJIaJia [0 UTOraM OINBITHOM paOoThl. YUacTHe B HEM - 3TO, IPEXJE BCEro, AUANOT CTYy-
JIEHTa C mpenojasareneM. Pe3ynpTaTsl 00CyKI1al0TCd Ha CEMUHAPE C HAIISIIHBIM IIOKa30M MC-
CJIEZIOBATENILCKOTO MaTepuana (cxembl, TaOaulpbl, rpaduKH, AUArHOCTHYECKUE METOJHUKH).
Yactuuno MaTepuan MoxeT ObITh BKItoueH B BKP. IIpu moaroroBke k ceMUHAPY-UCCIIETOBAHHIO
CTYACHT M3y4YaeT pe3yJibTaThl TEOPETUYECKUX HCCIENOBaHMM, cocTaBiseT OuOaMorpaduio mo
TeMe, yUYUTCS MUCcaTh 0030phI MO0 TEXHUYECKOH 3a1aue-ipobiaeme.

[IpoOnemMHbII ceMUHAap FOTOBUTCS IpPENojaBaTesleM JOCTaTOYHO OCHOBATEJIBHO: IOJI-
OuparoTcst TpoOJIeMHBIE M KOHTPOJIBHO-TIPOBEPOYHBIE BOMPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO IIOCJIE MPOXOKIACHUS TeMbl. K HEMy CTyJEHTBI FOTOBSTCS IO JINTEPATyPHbIM MCTOYHH-
KaM: MOHOTpaduH, CIIPaBOYHUKH, CIOBapH, XypHaibl. K mpobOieMHOMY ceMHHApy MpocMmart-
pUBaeTcs JMTepaTypa B paMKaxX pPas3JIMYHbIX HUCCIIEAOBATENbCKUX IIKOJ  (Hampumep
"TpaIuIIMOHHBIE ¥ HETPAIUIIMOHHBIE TIOXOABI K Ipodiieme").

HauOonpuryro 3ppekTUBHOCTh MPUHOCAT CEMHUHAPHI, MPOBOJUMBIE B (OpPME KOJJIEK-
THUBHOM M03HABATEIbHON JEATENILHOCTH, NUMEIOLIEH OIpeieIeHHbIe 0COOEHHOCTH, & UMEHHO:

- pa3zeneHue CTYJeHTOB Ha IPYIIbI 110 UX XKeJaHHIo (C 00sA3aTesIbHbIM y4acTUEM CTYy-
JIEHTa C yCTONYMBBIM UHTEPECOM K JJAHHOMY IIPEIMETY);

- IOCTAHOBKA OOLIMX IIeJIel 1 3a7a4 JUIsl FPYIIIIbI;

- paboTa B MOCIIEAOBATEIILHOCTH - MHIMBUAYaJbHAs, MapHas (Jalie BCEro MepeKpecT-
HBII OIIpOC), paboTa B rpymIe, KOJUIEKTUBHAS;

- 00s13aTeNbHOE MPEIBAPUTEIBHOE OTPAHNYCHUE 110 BPEMEHH KaXKIOT0 3Tarna 3aHIATHH;

- SKCHEPTHBIN aHAJIHN3 C pacyeTOM KO PUIIMEHTa KOHKOPIALUH;

- OIICHKA Pa0OTHI TPYIIIIBI IIPETIOIaBaATEIIEM;

- IPOBEJIEHUE CAMOOLICHKHU.

TIpumepuwiil nepeuerv mem pehepamos 6 suode uHOUSUOYAIbHBbIX OoMmawHux 3a0ay (M/[3)

N3 Ne 1. IloHsatus MareMaTHYeCKOM CTAaTUCTUKU. Buabl HSKCIEPUMEHTOB.

KoHTtposbHbIe KapThl. [I11aHbI 3KCIIEPUMEHTOB

1. OcHOBHbIE TOHATHS W3 TEOPUU BEPOATHOCTH U MATEMAaTHUYECKOM CTaTUCTHKH
(reHepanbHasi COBOKYMHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYMH, XapaKTEPUCTUKU BHIOOPKH).

2. IloHaTHe 0 BUAAX MJIAHUPOBAHUS MATEMaTHUYECKOTO M (PU3MUECKOro SKCIEPUMEHTOB,
MPUHIIMIIAX T€OMETPUUECKOTrO U (PU3MUECKOT0 010011 0OBEKTOB YIIPaBICHHUS.

3. Texymuit KOHTPOJIb MPOLYKIIMH.

4. IlpuHuunel BbIOOpa KOHTPOJUPYEMBIX MAapaMEeTPOB M HX YPOBHS B CTaHJApTax Ha
METAJITYPTUUYECKYIO IPOAYKLIHIO.

5. Craructuueckoe 000CHOBaHHME 00BbeMa BBIOOPKM MpU KOHTPOJIE Yy MOCTaBUIMKA U
noTpeouTens.

6. KoHTponbHbIE KapThI.

7. O0mias cxema ynpaBieHHsI TEXHOJIOTHYECKUM 00BEKTOM € a/IallTUBHBIM OJI0KOM

8. Teopernueckuit MOaX0A, MaTEMaTHUECKOE CUMYJIMPOBAHUE YCIOBUN 3KCIEPHUMEHTA,
bu3nuecKkuil FIKCIepUMEHT.

9. YcnoBust mogo0us GU3ndecKoro 00beKTa 1 MaTepUaTbHON KOTIHH.

10. Be16op Haunboinee 3¢ peKTUBHOM CXeMbI SKCIIEPUMEHTA.

11. CocraBieHue mjiaHa MNPOBEIEHUS HKCIEPUMEHTOB pPa3HbIX YPOBHEW (OMBITHBIM,
71a00paTOPHBIH, MOJIyTIPOMBILUIEHHBIH, IIPOMBIIIIEHHBIH, U3TOTOBJIEHHE OTIBITHO-
MIPOMBIIIUICHHOM MTapTUH).

N3 Ne 2. Koapdunuent konkopaanuu. [IpaBusia niaHupyemMoro sKkcrepumMeHTa
1. Buasl mapameTpoB ONTHMHU3AIMH, 00OOIIEHHBIH MapaMeTp ONTHMM3AlUU, (YHKIUSI
KENaTeJIbHOCTH.



2. BeiOop THIIa MaTeMaTHYECKOW MOJTMHOMHUAILHONW MIIM UHOW MOJIEIH.

3. [IpaBuiia mOCTpOEHUS MJIAHOB — IPOOHBIX PETLTUK.

4. PUCKM TIpH UCIIOJIb30BAaHUH IIAHOB C IPOOHBIMH PEIIMKAMH — BIIMSIHAE Ha TOYHOCTD
MPOTHO3UPOBAHUS QYHKIIMH OTKJIMKA.

5. Tumbl [UIAHOB 3KCIEpUMEHTA — IBY- U Tpex ¢akropusie mianbl Tuma N = m" (N —
HEO00XO0IUMOE KOJIMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEW BapbUPOBAHUS CIIy4alHbBIX (ak-
TOPOB, N — KOJTUYECTBO (PaKTOPOB).

6. Koadpounuent konkopaanuu (kKodH@HUIIMEHT corjacusi) HpH SKCIEPTHOM OIEHKE
BIMSIHUA (PAaKTOPOB HA (PYHKIMIO OTKJIMKA (apaMeTp ONTHMH3ALINN).

7. OCHOBHBIE CBOMCTBA MATPHUIbl MATEMATUYECKHU TNIAHUPYEMOTO IKCIIEPUMEHTa (OPTOro-
HAJIbHOCTh, POTOTA0EIbHOCTh, CHMMETPHYHOCTh, HOPMUPOBKA IKCIIEPUMEHTAIBHON MaTPHUIIBI).

8. Meronuka pacyera KO3(PHUIMEHTOB SMIHUPUYECKOTO YPaBHEHHSI IO JaHHBIM
MPOBEICHHOTO TUIAHUPYEMOTO SKCIIEPUMEHTA.

9. CBs3b addekTa paktopa ¢ KOd3PPUIIUSHTAMH YPaBHEHUS.

10. Kputepuu onTuManbHOCTH IJIAHOB SKCIIEPUMEHTA.

11. BBemenue B pelieHHE IO MOHCKY ONTUMAIBHOIO S3KCTPEMANbHOIO 3HAYEHUS
nmapamMeTrpa ONTUMHU3AIMM B 00JacTH omnpeneieHus QYHKIUU JBYX W MHOTO(AKTOPHBIX
ypaBHEHUH (MeTof KpyToro BocxoxaeHus bokca-Yumicona u np.).



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

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

CtpyKTypHBII
JIEMEHT

[Tnanupyemble pe3yabTaThl 00yUSHHS

OueHouHble CpesIcTBA

OIIK-4 - CnocobeH mpoBOAUTh W3MEpeHHs W HabmoneHus B cdepe mnpodeccHoHaTbHON
JESITEIILHOCTH, 00pabaThIBaTh M MPEACTABISATH IKCIICPUMEHTAIBHBIE TAHHBIC

OIlK-4.1

Br10upaeT u npuMeHSIET METO/IBI U
CpEICTBAa U3MEPEHUS Ul OlIpeeIie-
HHUs CBOMCTB MaTepUAIIOB U U3JEIUHN U3
HUX

Teopernueckue Bonpockl (MJ13 Ne 1, 2)

1. CBeneHus U3 TEOpUU BEPOSITHOCTU U
MaTeMaTHUYeCKOM CTaTUCTUKU (TeHe-
pasbHasi COBOKYITHOCTbB, BEIOOpKa
CITy4aifHbIX BETMYHH, XapaKTEPUCTUKHU
BHIOOPKH).

2. Bunpl nmnanupoBaHusi MaTeMaTudec-
KOTO M (PU3NYIECKOTO SKCIIEPHMEHTOB,
[IPUHIIUITEI TEOMETPUIECKOT0 U (hU3U-
YEeCKOTO 1010011 00BEKTOB yIpaBIie-
HUS.

3. [Tops a0k mpoBeIeHUs TEKYIIEro
KOHTPOJISI IPOTYKITUH.

4. [IpuHIMIBI BEIOOpa KOHTPOJIUPYE-
MBIX TAPaMETPOB U UX YPOBHS B CTaH-
mapTax Ha METAJUTYPTrHYECKYIO Ipo-
TyKIIHIO.

S. Cratuctuaeckoe 000CHOBaHHE 00b-
eMa BbIOOpPKHU IPU KOHTPOJIE y MOCTaB-
[IIUKa U TOTPEeOUTEIISI.

6. MeTo/1bl TOCTPOSHHSI KOHTPOJIBHBIX
KapT.

7. O011yI0 CXeMy yIpaBlIeHUs] TEXHO-
ITOTMYECKUM OOBEKTOM C aJalITUBHBIM
OJI0KOM.

8. TeopeTnueckuii Moxo/1, MaTeMaTH-
YEeCKOe CUMYJIUPOBaHHUE YCIOBUHN SKC-
MepuMeHTa, PU3NIECKUI dKCIIepH-
MEHT.

0. VcnoBuss mnonobus Quandyeckoro




OIIK-4.2

[IpoBoauT SKCTIEPUMEHTATILHBIE UCCIIE-
JIOBaHUS U UCIIOJIb3YET OCHOBHBIE
npreMbl 00pabOTKHU U MpeACTaBICHUS
MOJTYYEHHBIX JJAHHBIX

Pemmtn 3agauy u3
npodeccuonansHoi oomactu: (AKP Ne
1-9)

1. ITpoBOAUTH KOPPEIALUOHHBIN U
[PErpeCCUOHHBIN aHAJIN3bI, PACCUUTHI-
BaTh KOA((HUIIMEHTHI PETPECCHOHHOTO
ypaBHeus: MetojoM MHK

2. HaxoauTh 3KCTpeManbHOE 3HaYEHHE
apameTrpa ONTUMH3alMU B 00JIACTH
orpeneneHuss (QyHKIMA C TpUMEHe-
HUEM WTTEPAllMOHHOIO I10IIArOBOrO
METO/1a B HAIPaBJICHUH IPAUCHTA.

3. CTpouTh BapuaHThl MaTpHIbI 1pO0-
HOTO PKCIIEPUMEHTA TUTIA 231 252
onpeesTh KodhPHUIMEeHTh ypaBHe-
HUS 10 U3BECTHOMY aJITOPUTMY: & =
(Zxiyi)/n, a0 = Zyi/n.

4. CTpoUTh MaTpPUILy TIOJTHOTO (PaKTOp-
HOrO DKCIepUMeHTa Trma 2" —22u 28
orpenensaTb KodpPpHUIrueHTs ypaBHe-
HUS 110 U3BECTHOMY aJITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

5. IIpoBOAMTH KOPPEKTUPOBKY TOYHOC-
TU YpaBHEHUS PETPECCUU B TECUCHUHU
BPEMEHU 110 MAaCCHUBY Pa3HOCTEH
MEX-1y PaKTHUYECKUMH JaHHBIMH
KOHT-POJIBHOM BHIOOPKU U
[PACYETHBIMH 3HA-YEHUSMH I10
[PErpeCCUOHHOMY YpaBHE-HHIO (Yaxr. —
Vpaca.). ECITU cpeiHee oT-KiIoHEeHue
MEeHee CTaTUCTHYECKOTro a-pamerpa -
CTaHJAPTHOTO OTKIIOHEHHS S, TO
ypaBHEHHE MPU3HAETCS aZleKBaT-HbIM.
B npoTUBHOM Ciy4ae IpOBOJUT-CS
KOPPEKTHPOBKA YpaBHEHUS ITyTeM
M3MEHEHMS 3HaYEeHUs ero CBOOOIHOTO
JIeHa: ao1 = ao -/+ Z(yq)am. - ypacq.)/n,
rre N —o00beM KOHTPOJIBHON BBIOOPKH,
BHAK -/+ IOKa3bIBET, UTO, €CIIH CPEJI-
Hee OTKJIOHEeHUs1 Ayj UMeeT 3Hak +/-,
TO KOPPEKTUPOBKA 3HaUEHUs ao OyeT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBaTh K03(pPUIIEHTHI per-
[PECCHOHHOTO ypaBHEHHMsI (110 BEIOOpKE,
[peIJI0KEHHON MpernoaBaTeneM) 1moc-
e TpOBeACHUS KOPPETSAILIMOHHOTO
AHaJII3a, OTCENBAHUS HE3HAYMMBIX

(haKTODOB M onneneneHns CBA3N 3aBU-




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTeCcTAllMU, MOKa3aTeJd H KPUTEPUH
OLlCHUBAHMUSL:

IIpome:xkyTounass arrecranus no aucuumiauHe «IlmanupoBanue »j3kcnepumerar
IPOBOJIUTCS B BUJE 3auyera. 3ayeT MPOCTABIIAETCS IOCIE OLEHKH 3HaHWH O0OydaromMxcs IO
pe3ysbTaTaM 3alUThl BBIOJIHEHHBIX JIJAOOPATOPHBIX PA0OT U KOHTPOJIBHBIX PadoT, BKIIFOYAIOIINX
TEOPETUYECKHE BONPOCHl U NMPAKTHUECKUE 3aJlaHMsl, BBIABISIOIINE CTENEHb C(HOPMUPOBAHHOCTH
YMEHUU U BIAJACHUMN.

Iloka3aTesiu U KpUTEPUH OLIEHMBAHUSA 3a4eTa:

Jl1s mosydeHus: OlleHKU

— «3a4YTeH0» — OOydyalolmuics [OJKeH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIPOM3BECHUS U OOBSICHEHHs] MHPOpPMAIMKM, HO M HHTEJUIEKTYalbHbIE HABBIKM DPELICHUS
npoOiieM W 3a7ad, HaXOXKJICHHUS YHUKAITBHBIX OTBETOB K MpoOJeMaM, OIEHKA W BBIHECCHUS
KPUTHYECKUX CYXJICHUM;

— «He 32YTeH0» — 00YyJaIoIMNCA He MOXKET MM0Ka3aTh 3HAHMS HA YPOBHE BOCIIPOM3BEICHUS
U 00bsiCHeHHsI HH(OpMaLIMK, HE MOXKET MOKa3aTh MHTEIJICKTyalbHbIe HABBIKU PEIICHUS TPOCTHIX
3azad.



