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1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

Ilenbto ocBoeHus Mopayns AucuuiiuHbl "IlnaHupoBaHue s3KcnepuMmeHTa" ABISETCS
MoATr0TOBKA OakanaBpoB 1o HampasieHuto 28.03.03 "Hanomarepuansl" u npopuiIro MOArOTOBKU
"OObeMHBIE HAHOMATEPHAIIbl, HAHOCTPYKTYPBI M M3/A€THsI U3 HUX" - 0uHOU (popMbI OOyUeHHS K
npodecCHOHANBHOM  JEATENIbHOCTH B  COOTBETCTBUUM C TpeboBaHusMu DenepalibHOTO
["'ocynapcTBeHHOIr0 00pa30BaTEIbHOIO CTAHAPTA.

3amadyeil M3y4yeHHUsS AUCUUIUIMHBI SIBJISETCS TMOATOTOBKA CTYAEHTOB K TBOPYECKOMY
IIPUMEHEHHUIO MIOJIyUYE€HHBIX 3HAHUH [TPU CO3JJaHUH HOBBIX U COBEPILIEHCTBOBAHUIO AEHCTBYIOLINX
TEXHOJOTMYECKHX MPOLIECCOB, POPMUPOBAHUIO Y CTYACHTOB CUCTEMbI 3HAHUI 1O MJTAHUPOBAHUIO
HKCIEPUMEHTOB BO BceX c(epax yueOHOHl M MPOM3BOJICTBEHHOH AEATENbHOCTH. JTa 3agada
pelaeTcs CiaeayoUMMHI CI0OCOO0aMuU:

- 1aTh TIOHATHUS 00 OIEHKE HKCIEPUMEHTAIbHBIX JAHHBIX, FTCHEPATbHOW COBOKYITHOCTH U
BBIOOPKU U3 HEe CIIy4alHbIX BEJINYUH;

- chopMHpOBaTh y CTyAEHTa MPEICTABICHHUS O KOPPEISAIMOHHOM U PErpeCCHOHHOM
aHaJIM3aX, METOJIMKE OIICHKU U OTCEMBAHUU PA3IMYHBIX ()aKTOPOB BHIOOPOK CITyUalHbIX BEJTMYUH;

- HayuyuThb OOyyarouMxcs MeToJaM IUJIaHUPOBAHHOTO OJKCIIEPUMEHTAa M IOUCKa
ONTUMAJIFHBIX 3HAYEHUH (DYHKIIUU OTKJIMKA B OMPEIEICHHOI 00J1aCTH CyIecTBOBaHUS (haKTOPOB
TEXHOJIOTMYECKOI0 MpoIiecca;

- IPUMEHATHh METOJbI IJIAHUPOBAHHOTO IKCHEPUMEHTA Ui OOJIETYCHUS PACUETOB MpU
IPUMEHEHHUH IPOOHOTO (PaKTOPHOTO SKCIIEPUMEHTA.

2 MecTo quCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOI MporpaMmmMsbl

Jucuunnuna [1nanupoBaHue 3KCEpUMEHTa BXOAUT B 00s3aTENbHYIO YacTbh y4eOHOIO
11aHa 00pa30BaTesIbHON MPOTrPaMMBI.

JUias  u3ydeHuss  JUCUUIUIMHBI  HEOOXOOuMBbl  3HaHUS  (YMEHHMs,  BIAJCHUS),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLHUILIUH/ IPAKTUK:

MareMaTnueckuil aHanu3

Maremartuka

MeTo1pI MaTEMAaTUYECKOTO aHAIN3a U MOJEIMPOBAHUS

dusuka

WNudopmarrka 1 HHGOPMAITMOHHBIE TEXHOJIOTUU

3HaHus (YMEHHUs, BJIaJICHUs ), MTOJIyYEHHbIE NPU U3yYE€HUU JAHHOW AMCLUIUIMHBI OYIyT
HEOOXOIUMBI JUIsl U3yUSHUS TUCIUIUTNH/TIPAKTHK:

OnTumu3anus TEXHOJIOTMYECKHX IPOLIECCOB U CBOMCTB MAaTEPHAIIOB

KypcoBas HayuHo-uccienoBarenbckas pabora

ITonroToBka K nporueaype 3aliThl U 3211 Ta BHITYCKHOM KBaTH()UKALMOHHOM paboThI

3 Komnerenuun ody4aromerocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThl 00yUeHHu st

B pesynbrare ocBoeHus ucuuIuIMHbL (Moxyis) «IlmaHupoBaHHe SKcCHepUMEHTa»
oOyuaromuiics JoKeH 001a1aTh CIEAYIOIIMMU KOMIETEHITUSIMHU:

KOI[ HHIUKATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

OIIK-3 Cnoco0GeH HpoBOIUTH H3MEPEHUs W HaOMI0JeHHs, 00pabaThiBaTh M TMPEACTABIATH
DKCIIEPUMEHTAIBHEIC JIAHHBIS

OIIK-3.1 Boi6upaeT v npuMeHsieT METOIbl U CPECTBA U3MEPEHUS ISl ONpeAeTIeHUS
CBOWCTB 00EMHBIX HAHOMATEPUAJIOB, HAHOCTPYKTYP M U3AETUM U3 HUX

OIIK-3.2 [IpoBOINUT SKCHEPUMEHTAIBHBIE MCCIENOBAHUS M MCIOJB3YET OCHOBHBIC
pUeMbl 00pabOTKH U MPEICTABICHUS MOTYYESHHBIX JaHHBIX 00




00BbEMHBIX HAHOMATEpHaiaxX, HAHOCTPYKTYP M U3ACIIHI M3 HUX

OIIK-3.3

CocraBnsger OT4ETbl MO OKCHEPUMEHTAIbHBIM U  TEOPETUYECKUM
WCCJICIOBAHMM, BKJIIOYAs aHAINU3 SKCIEPUMEHTAIBHBIX PE3YyJIbTaTOB 00
0o0BEMHBIX HaHOMaTepuanax, HAHOCTPYKTYp U H3ACIUd U3 HHX,
COIOCTABJICHUSI UX C U3BECTHBIMU aHAJIOTaMHU




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHUIIINHBI (MOIYJIs)
OO0mmast TpyTI0eMKOCTh AMCHIUILIMHBI COCTaBiIsIeT 3 3a4eTHbIX enuHuI] 108 akan. gacos, B ToM

qHUCIIe:

— KOHTaKTHas pabora — 61,6 akas. yacos:
—aynurtopHas — 60 aka. yacos;

— BHeayauTopHas — 1,6 akaj. 4acos;

— camocTosTenpHas pabora — 46,4 aka. 4acos.

dopma arTecTaluuy - 3a4eT

AynutopHas 3 s
o | KoHTaKTHAs pabota E é dopma TeKyIIero
Pasyen/ Tema § (B akaj. yacax) E = Bun 5 KOHTPOJISI Kon
[ — : g ©| caMocTOATENbHOM | ycrieBaeMOCTH H KOMITETeHIIHH
@) g & paboTsI MIPOME)KY TOUHOM
Tex. mab. | mpaxT. z'9 aTTecTalyy
3aH. 3aH. | O =
1.
1.1 Beenenue. CBenenus us
TEOPUH  BEPOSITHOCTH |
MaTeMaTH4YeCcKoi
CTAaTHCTHKU  (TeHepabHas TpopaGotka
zzszgiiﬁcm’ :;i?;li Teoperndeckoro |Texymruii KOHTPOIH
XAPAKTEPECTHN BHBOPKH), (JIEKIIMOHHOTO) YCIIEBaeMOCTH. OIIK-3.1,
Horstue o BHIAX 3,75 3,75 5,8 MaTepHana. IIposeneHue OI1K-3.2,
S — W3zyuenue pacuerHbIx pabor ¢ OIIK-3.3
JONIOTHUTENBHOTO | mpuMenennemM [1K.
MaTeMaTHYECKOTO u
(husuygeckoro Marepuaina.
IKCIIEPUMEHTOB,
TPUHIATIAX
TE€OMETPUUYECKOTO u
1.2 Craructuueckre
METOAbI B Yy1ipaBJICHUU
KaueCcTBOM TMPOJYKIMH. | o
Texymuit KOHTPOJIb
MPOIYKIHH. [puHIATB
BBIOOpa  KOHTPOJIUPYEMBIX
napaMeTpoB M WX YPOBHS B
CTaHaapTax Ha [Tpopatorxa Texymuit KOHTPOJIb
METaJLTy prUYecKyI0 TeopeTHHeckoro yCIIeBaeMOCTH.
HpOJIYKIIHIO. (JIEKIMOHHOT0) TpoBescHue OIIK-3.1,
3,75 3,75 5,8 MaTepHania. OIIK-3.2,
Craructuueckoe pacyeTHbIX padoT ¢
060CHOBaHHE ob6brema Wsyrierne npumenennem ITK. OlK-3.3
BBIOOPKH TPU KOHTpOJIE Yy JIOMOMHHTEIEHOTO - AKP Ne 5
MOCTaBIIHUKA u Matephaa.
noTpeduTens.
KonrposnbHbIe KapThl.
OOmas cxema yHpaBJICHUSA
TEXHOJIOTHYESCKUM
00BEKTOM C aJaNTHBHBIM
OJI0KOM




1.3 XapakTepuCTUKU BHJIOB

SKCHEPUMEHTOB
(TeopeTnyeckuii  TOAXO/,
MaTeMaTH4YeCcKoe
CUMYJUPOBAaHUE  yCIIOBHI
HKCIEPUMEHTA, IIpopaboTka
(hU3UYECKUIl IKCTIEPUMEHT), METOANYECKUX
yCIIOBHUS noaoous yKa3aHUH K N
Tekyuuid KOHTPOJIb
(usudeckoro o0beKTa U MPaKTUICCKUM
N yCIIeBaeMOCTH.
MaTepHUaIbHON KOITUH. 3aHATHAM, HpoBecHmue OIIK-3.1,
Bri6op Haubosee 3,75 3,75 | 58 COCTaBJICHHE POBCI OIIK-3.2,
. pacueTHbIX padoT ¢
a¢hekTuBHOMN CXEMBI KOHCIICKTA, OIIK-3.3
SKCIIepHMEHTA e — npumenenueM [1K.
' - AKP Ne 4
Cocrasienue TUIaHa OTBETOB 110
MPOBEACHHUS KOHTPOJIbHBIM
HKCIEPUMEHTOB pa3HbIX BOIIPOCaM.
YpOBHEH (OTIBITHBIH,
11a00paTopHBIi,
MOJTYTIPOMBILIUICHHBIH,
TPOMBIIIICHHBIH,
W3rOTOBJICHUE OTBITHO-
1.4 BreneHue B METOIMKY
TUTAaHAPOBAHHS
9KCIEPUMEHTA ob1ue
P (06my IIpopaboTka N
MTOHSTHS, TIPUHIIAIIE ). Texymuit KOHTPOIH
Busr napamMeTpoB TeOpETHHECKOro YCIIEBa€MOCTH
ONTUMH3ALIN (exIHOHHOTO) II OBe,ILEHI/Ie' OIK-3.1,
0606H1€HHI>II7[’ rapamer] 3,75 375 |58 Marepuaja. aC'JGEFHLIX aboT ¢ OIIK-3.2,
P P Uzyuenue p p OIIK-3.3
ONTHMH3AIIHH, (dyHKIUSA IOTIOTHHTENLHOTO npumenenueM [1K.
JKEIaTeIbHOCTH. Br16op - AKP Ne 6
. Marepuana.
THIIA MaTeMaTHYeCcKOH
MOJINHOMHAIbHON MITH HHOU
MOJIEIIH.
1.5 Tlonsblii u ApOOHBIA
(haKTOpHBIN 3KCIIEPUMEHT.
IIpaBuna MIOCTPOEHHUS
TUTAaHOB — JAPOOHBIX PEIUIHK.
Pucku npu ucnons3oBaHun
IUIAHOB € IpOOHBIMHU IIpopaboTka .
Texymuit KOHTPOJIb
peIMKaMyd — BIMSHAE Ha TEOPETUYECKOTO
yCIIeBaeMOCTH.
TOYHOCTh (JIEKIIMOHHOT0) Ipose tetue OIIK-3.1,
MPOTHO3UPOBAHHS (HYHKIUH 3,75 3,75 | 58 MaTepHania. P OIIK-3.2,
pacdeTHbIX padoT ¢
OTKIMKA. TWOBI  IUIaHOB U3zyyenue OIIK-3.3
JKCIIEpUMEHTa — [IBY- H JIOTIOJTHUTEIBHOTO npumencruem K.
- AKP Ne 6, 7
Tpex (akTopHBIE TUIAHBI Marepuana.
tama N = mn (N -
HEoOX0IUMOE KOJIHYECTBO
OIBITOB, M — KOJHYECTBO
ypOBHEH BapbUPOBAHUS
CITy4ailHbIX (hakTopoB, N —
1.6 Koapduuent
KOHKOPAAIHU
(ko3 duumeHT  coraacus)
NPU  DKCIIEPTHOH  OLECHKE
BIUSHHUA ~ (aKTOpoB  Ha
yHKIIIO OTKJIMKA IIpopaboTka .
Tekymmii KOHTPOJIb
(mapameTp ONTHUMHU3ALNH). TEOPETUYECKOTO
o yCIIeBaeMOCTH.
OCHOBHEBIE CBOMCTBA (JIEKIIMOHHOTO) IposeeHie OIIK-3.1,
MaTpHUIIBI  MaTeMAaTHYECKH 3,75 3,75 5,8 MaTepHania. P OIIK-3.2,
pacueTHsIX padoT ¢
[IAHUPYEMOTO Uzyuenue OIIK-3.3
JKCIEPUMEHTA JoToNHATeNBHOTO | PV EHEHIEM S
P - AKP Ne 8.
(OpTOrOHANBEHOCTB, Marepuana.
pPOTOTa0EIBHOCTS,
CHMMETPUIHOCTb,
HOPMHPOBKa
IKCIIEPUMEHTATBHON

MAaTPHIIBI).




1.7 Meroauka
k03 durmeHToB

pacuecra

SMIIUPUUECKOTO YPAaBHEHUS IIpopaboTka .

Tekyuuii KOHTPOJIb
MO0 JaHHBIM TPOBEICHHOTO TEOPETUYECKOTO

yCIIeBaeMOCTH.

TIAHUPYEMOTO (JIEKITMOHHOTO) TpoBeete OIIK-3.1,
IKCIIEPUMEHTA. CBs13b 3,75 3,75 5,8 MaTtepuana. acq;)THblx aGoT ¢ OIIK-3.2,
s dexra (hakropa c Uzyuenue p p OIIK-3.3

npumenenueM [1K.
K03 bHUITUEHTaMHI JIOTIOJTHUTEIIEHOTO - AKP Ne 9
YpaBHEHHSI. Kpurepun Marepuana. o
ONTHMAITLHOCTH TUIAHOB
JKCIIEPUMEHTA.
1.8 BBezienue B pelieHue 1o
MIOUCKY ONTHMAIEHOTO

IIpopaboTka .
9KCTPEMAIIBHOTO 3HAYEHHS Texyuuii KOHTPOIb
napaMeTpa ONTHMH3aIH B reopeTiieckoro yCIIeBaeMOCTH
obyacti OTnpeeneH st (AeKIMOKHOT0) IIpoBenenue . OMK-3.1,
yrL mf " g 3,75 375 | 58 MaTepuana. acqepm,lx Soore| OmMK-32,
y Y U3zyyenue p p OIIK-3.3
MHOTO(aKTOPHBIX npumenenueM [1K.
N JIOTIOJTHUTEIILHOTO
ypaBHEHUI (METOJ KPyTOro - AKP Ne 9.
Marepuaia.

BOCXOJKJIEHUS Bokca-
VYucona u ap.).
Hroro no pazaeny 30 30 46,4
Hroro 3a cemectp 30 30 46,4 3a4ET
Wroro no aucuurninze 30 30 46,4 3ayer




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

B npouecce npenogaBanust iucuuIuiMHbl «IlmaHupoBaHUE 3KCIEPUMEHTAY IPUMEHSIOTCS
TPaAULMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTUH.

Jlekuuu MpoXOAsT KaK B TPAAUIIMOHHOHN opme, Tak U B (popMe JEeKIHii-KOHCYIbTAIHH,
r7ie TEOPETUUECKUI MaTepuai 3apaHee BbIAACTCS CTyACHTaM ISl CAMOCTOSITEIbHOIO U3yUYEHHUs,
JUIsl TIOATOTOBKM BOIPOCOB JIEKTOPY, TaKUM 00pa3oM, JIEKLMSI HPOXOAMUT 10 THUILYy BOIPOCHI-
OTBETHI-IUCKyCCHsl. JIGKIIMU YMTAIOTCS C UCIIOJIb30BAHUEM MYJIbTHMEIUHHOr0 000pyAOBaHUS,
IIPE3EHTALIMOHHBIX MaTEPHUAJIOB.

JIeKIMOHHBIA MaTepuall 3aKpeIulsieTcss B XOJ€ IMPAKTHYECKUX 3aHATHUN, HA KOTOPBIX
BBINOJHAIOTCS TPYIIIOBbIE WJIM WHAMBUAYAIbHbIE 3aJaHusd N0 IpoiaeHHodM Tteme. llpu
MPOBEJCHUH MPAKTUUYECKUX 3aHATHI HCIOJB3YETCs] METOJI KOHTEKCTHOIO OO0Y4YEeHHs, KOTOPBIN
MIO3BOJIIET YCBOMTH MaTepuaji IyTEM BBISABICHUS CBSI3€H MEXIY KOHKPETHBIM 3HAHHUEM M €r0
MIPUMEHEHUEM.

IIpu BBINIOJIHEHUU MPAKTUYECKUX 3aHATHM HCIIOJIB3YETCS TEXHOJIOTHS KOJUIEKTHUBHOIO
B3aMMOJICHCTBUS. 3aHATHUS IPOBOJATCS B BUJE OOCY>KICHHS MOMYyUYEHHOTO 3aJaHUsS, IPH ITOM
CTYACHTHI pabOTAalOT COBMECTHO C IMOCIEIYIOIIMM TPYIMIOBBIM aHAJIM30M IOJyYEHHBIX
pe3yIbTaTOB.

B yueOHOM mporiecce HCHOIB3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIC ()OPMBI IPOBEACHUS
3aHATUNA (KOMIIBIOTEPHBIE CHUMYJSIUU, pa300p KOHKPETHBIX CHUTYyallMil) B COYETaHUU C
BHEAYIUTOPHOH paboToil ¢ 1enbio GopMHUpOBaHUS W Pa3BUTHS MPOPECCHOHATBHBIX HABBHIKOB
oOyyJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJIEHTOB CTHUMYJIMPYET CTYJEHTOB K WHIUBUAYalIbHOU
npopaboTKe TeM B MpoIecce HalMcaHusl pedepaToB, BHITOIHEHUS WHANBUAYAIbHBIX 33/1aHUN, B
IIPOLIECCE NOATOTOBKU K KOHTPOJIbHBIM pad0TaM U UTOIOBOM aTTECTALIUH.

6 YueOHO-MeTOAMYeCKOe o0ecriedeHUue CAMOCTOSITeIbHOI PadoThl 00y4aloIMXCs
[IpencraBneno B npunoxxenuu 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAlluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecTedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIMTepaTypa:

1. Menpanuenko, A.C. AHau3 JaHHBIX B MaTepuaioBeieHnu | yueoHoe nmocooue / A.C.
Menbanuenko. — Mocksa : MUCHUC, [6.1.]. — Yacts 1 —2013. — 72 c. — ISBN 978-5-87623-
666-1. — Tekct : amekTpoHHbIil // JlaHb @ 3nekTpoHHO-OMOMMOTeUHas cucrtema. — URL:
https://e.lanbook.com/reader/book/117168 (mata obpamenus: 12.01.2023). — Pexxum pocTyna:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

2. Aunpees, C. M. MoaenupoBanue 00beKTOB M CHCTEM YITPaBJIeHUs : yueOHoe mocooue /
C. M. Aunpees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 sanektpoH. onr. quck (CD-ROM). -
3ari. ¢ TuTyn. ’kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara oOpamenus: 12.01.2023). -
Makpoo0bekT. - Tekct : anektponHslit. - ISBN 978-5-9967-1028-7. - CBeneHus 1OCTYITHBI TAKXKE
Ha CD-ROM.

0) lomotHuTeEIBHASI TUTEpaTypa:

1. Aanep, IO.I1. Metononorus u mpakTHKa IUIAaHUPOBAaHUA SKcrepuMmeHTa B Poccuu:
moHorpadus / FO.I1. Axnep, }O.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. —


https://e.lanbook.com/reader/book/117168

ISBN 978-5-87623-990-7. — Texkct : amekTpoHHbIH // JlaHb : 31€KTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/93686 (mata oopamienus: 12.01.2023). — Pexum
JOCTYTIA: JUIS aBTOPHU3. TTOJIb30BaTEICH.

2. Menpauuenko, A.C. Maremaruyeckas CTaTHCTHKA M aHAIM3 JAHHBIX . ydeOHOE
nocobue / A.C. Mensunuenko. — Mocksa : MUCUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Tekcr : anekrpoHsblid // JlaHb @ 31eKTpoHHO-OMONHMOTEe4YHass cucrema. — URL:
https://e.lanbook.com/book/108035 (mata obpamenus: 12.01.2023). — Pexxum mocryna: ajis
aBTOPU3. I10JIb30BATEIICH.

3. Crenanos, I1.E. ITnanupoBanue 3KCIiepuMenTa : yaeoHo-Metoanyeckoe mocobue / I1LE.
CremnanoB. — Mocksa : MUCUC, 2017. — 22 ¢. — Tekcr : anekTpoHHbI // JIaHb : 351eKTpOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/108113 (mata oOparmeHus:
12.01.2023). — Pexxum gocTyna: 1jis aBTOPHU3. MOJIb30BATEIICH.

B) MeToan4yeckue yKazaHusi:

1. Cratuctudeckre MeTOAbl 0OpaOOTKH M aHATN3a YHCIOBOW HH(OpMAIH, KOHTPOJIS U
ynpBbUieHHs KadecTBoM npokata/M.U. Pymsuues, C.A. Jlesangosckuii, H.A. Pyunnckas, K.E.
Uepxkacos, A.B. JlorunoB. — YuebHoe nocodue. — Marautoropck: M3a-Bo Maruutoropck. roc.
texH. yH-Ta uM. [.1. Hocoga, 2014. 257 c.

2. MonoukoBa O.C. BapuanTpl 3ajaHuii 1O aHAIW3Y YWCIOBOH HHMOpMAIHMH st
OakanaBpoB. — MeTonnueckue ykazanus. - Maruuroropck: M3n-so MarHuToropck. roc. TexH. yH-
tauMm. I'."11. Hocosa, 2017. 15c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehI:

IIporpamMmMHoe oGecnieyeHne

Haumenosanue [10 Ne norosopa Cpox 1eicTBUs IUIICH3UN
MS Office 2007 |y 135 o1 17.09.2007 GecCpOTHO
Professional
STATISTICAB.6 K-139-08 ot 22.12.2008 0eccpovHO
Adobe Reader ¢B000JIHO pacrpocrpansgemoe 10 0ECCPOYHO
ONEeKTpPOHHBIE
TIIAKATBI IO K-278-11 or 15.07.2011 6eCCPOUHO
JMCIUTLITHHE
"MarepuanoBeneHue"

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

HazBauue kypca CchUIKa

HannonaneHas nH(popmanroHHo-aHanutudeckas |URL:
cucrema — Poccuiickuii MHIEKC Hay4yHOro muTupoBanusi|https://elibrary.ru/project_risc.asp
(PUHID)

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

ITouckosas cucrema Axagemus Google (Google Scholar)

denepanbHOC rocynapUCTBeHHoe 6IOI[)KGTHO? URL: http://wwwLfips.ru/
yupexaenue «DenepaibHblii HHCTUTYT MPOMBIIIIEHHON
COOCTBEHHOCTHY



https://e.lanbook.com/book/93686
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9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIHILITHHBI (MOILYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecrieueHre JUCIUTUINHBI BKITIOUACT:

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

1. YyeOHnas ayauTopus Ui NpOBEACHUS 3aHATUHN JIEKLIIMOHHOIO THUIIA OCHAILIEHA!

- TEXHUYECKMMHU CPEICTBAMU OOYUYECHMsl, CIy)KaLIUMH JUIl HpPEICTAaBICHUS y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUH: MYJIBTUMEIUHHBIMU CpEICTBA XpaHEHHs, Nepefadyd H
MpeACTaBICHHS YUeOHON HHPOPMAIIHH;

- CTIeIMAIM3UPOBAHHON MEOETIBIO.

2. Y4eOHast ay JUTOpHUs JUIs IPOBEICHHS IPAKTUYECKUX 3aHATHH OCHAILlEHA:

- TEXHUYECKHMMHU CPEICTBAMU OOYUYCHHMS, CIY)KAlIUMH JUIl MPEICTABICHHUS Yy4eOHOMH
uHpopMauuy OOJIBIION ayAUTOPUM: MYJBTUMEIUNHBIMU CPEJICTBA XPAaHEHMs, NepeAayd U
npeCcTaBiIeHUs Y91eOHOH HH(POpMAIIHNH;

- CIIeLMAIN3UPOBAHHON MEOETIbIO.

3. YuebHast ayquTopus AJIsl TPYIIOBBIX U HHIVUBUIYaJTbHBIX KOHCYJIBTALUH, TEKYIETro
KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTECTALU OCHAIIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTom MS Office, ¢ noakimouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTEPHOI TexHHKOI ¢ makeTrom MS Office, ¢ noakmouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienue nas XpaHeHHs M HPOPHUIAKTHUECKOTo OOCIYKMBAaHHUS yueOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CIIeLMAIN3UPOBAHHON MEOEIIbIO: CTeNIaKaMy JJIsl XpaHEHHs y4eOHOro 000py10BaHMS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTA y4eOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKyMEHTAIUH.
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6 Y4yeOHo-MeToaAnYecKoe

o0yJaromuxcs

odecrmeyeHue

CaAaMOCTOATEJILHOM

IMPMJIOXEHHUE 1

padoThbI

Ouenounvie cpedcmea 015l _NPoGeOeHUs. MeKyule20 KOHMpOoJs 6 6uoe ayoumopHou

KoHmpoavHou pabomul (AKP)

% C

Hepequb mem OJisi NOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM.!

Hcxonnple AaHHBIE I MPOBEICHUS NPAKTHUECKUX 3aHSATUN TIPEJCTaBICHBI B 16
BapHaHTax CIyYalHBIX BEIOOPOK (00BheM BBIOOPKH — N = 59), 0JIMH U3 KOTOPBIX NPHUBEACHA HIKE.

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

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
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
59
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 1,52 60,07 5,93 4,41
2,71 18,82 4,15 2,89 146 62,62 10,68 13,85

AKP 1. Ilpaktnueckas nepsudHas o0paboTKa BEIOOPKH CITy4aitHOM BETMYHUHBI

Bpruncnute C npuMeHeHHEeM —mnporpammHoro mpoaykra Exel  crarucruyeckume
XapaKTepUCTHKU (MHUHUMAaJlbHbIE, MaKCHUMallbHbIe, pa3MaxX 3HAa4YeHHH, CpeIHue 3HAYCHUS,
CPEIHEKBAIpaTUUECKOE OTKJIOHEHUE-CTaHJIaPTHOE OTKJIOHEHHE, KO3()PUIMEeHT BapHaluu,
MeAraHa, MOJia) pacyeTHON BBIOOPKH. TO €CcTh BBIYMCIUTH MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) ciy4aiiHbIM BeJTHUYMHAM CIICTYIOIIHE XapaKTePUCTUKH:

- MUHUMAJTbHBIC 3HAYEHHsI CITydaiHbIX BeauduuH - (Xi, Yi)min;

- MaKCUMaJIbHbIC 3HAUYCHUS CyYalHbIX BeUIHH - (Xi, Yi)max;

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

- cpennee 3Ha4eHUE (Xicp, Yicp) = Z(Xicp, Yicp)/N, Tie N — 00beM BBIOOPKH;

- CpEIHEKBAIpaTHYeCKOE OTKIOHEHHE=CTaHJapTHOE OTKJIOHeHHe Sy = [X (Xi —
Xep)?In]*®; Syi = [Z (Yi— Yep)?In]°®;

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

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CITyYalHOW BEJIMYMHBI MEXKIY
MHHAMAJIBHBIM U MakcuMaibHbIM ee 3HaueHusaMu — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min]/2;
MeMaHa B OOJIBIIMCTBE CIy4YaeB HE COBIAAAET CO CPEHUM 3HAUYEHHUEM BBIOOPKH;

- moza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITydailHOW
BEJIMUMHBI (ONPEENIeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPAMME).

[TocTpouTth rUCTOrpaMMBbI CIIy4allHBIX BEIUYUH (Fpaduueckoe pacnpeaeseHme
CIIy4aifHO! BEIMYUHBI) U CPABHUTH UX C TEOPETUUECKUMU PACIIPEICTCHHUSIMH.

Jns koHKpeTHOM cnydaitHoW BenuwuwHBI (Xi, Yj) ee pacmpeneieHne B BBIOOpKE
ONpeNeNsieTCss MOCTPOEHUEM THCTOrpaMMbl. AJTOPUTM JTOTO TOCTPOCHUS 3aKIIOYAETCs B
CIIEIYIOILEM:

- Ha OCH OpJMHAT OTKJaJbIBaeTcs 4actora (Ni) WM YacTocTh (Ni/N) — KOJIUYECTBO
3HAYEHUW CIy4allHOW BEJIMYMHBI, MOMAJAOIIUX B ONPEAEICHHbIA MHTEPBAJ 3HAYCHHI; HA OCH
albIrce OTKJIAbIBAETCS] HECKOJIBKO WHTEPBAIOB BHYTPU pa3Maxa CIydyailHOW BENTWYHHBI, YHACIIO



9THX UHTEPBAJIOB OMPECISCTCS CTATUCTHYSCKH, B OOJIBIIUHCTBE CIYYaeB 3TO YMCIO COCTABIISCT
10 unTEpBaoB;

- IPH ATOM MPOBEPOYHBIMH KPUTEPUSIMU MPABUIBHOCTH MOCTPOCHHS THCTOTPAMMBI
SIBJISICTSI BBITIOJTHEHUS YCJIOBHE Xni = N wiu X(Ni/n) = 1.

AKP 2. KoppensiiMoHHbIH aHaIu3 BEIOOPKH

Pacuurath mpu momoriy nporpammoro npoaykra Exel (naxars Ha kinaBuiny fy, BEIOpaTh B
NO3HIIMN «CTATUCTHKA» (PYHKLIHUIO «KOppem», YKa3aTb KOOPIMHATHI COOTBETCTBYIOIIUX Iap
CIIy4aiHBIX BEJIMYUH, MOJYYUTh 3HAUYEHHUS MApHBIX KOA()(PHUIMEHTOB KOPpESAIUH) MOMapHbIe
KO3 PHULIHUEHTHI KOPPEISIIUN MEXIY HE3aBUCMBIMH CITy4alHBIMU BEIMUMHAME — [xixi+1 W MEXIY
3aBucuMbIMU (Yi) U He3aBUCHUMBIMHU (Xj) MEPEMEHHBIMU -lyixi; ONPEACTUTh UX 3HAYUMOCTH
MyTEM CPaBHEHUS C TAOJUYHBIMU, KPUTUIECKUMHU 3HAUCHUSAMH KO3 PHUIHEHTa KOPPEISALIUH.

Huxe npencrapnena tabiuia ¢ KpUTHIECKUMU 3HAUCHSAMU KO3 PUITUEHTA KOPPEISIIIUU B
3aBUCHMOCTH OT 00beMa BBIOOPKH (N) U YPOBHS 3HAYMMOCTH (01); o0 = 1 — P, r/1e P — BEpOsITHOCTh
COOBITHS.

Kputnueckue 3HadeHus K03 duimenra Koppensuu

O6bem YpoBEHb 3HAUUMOCTH, 0.

BBIOOPKH, N 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
5 0,6694 0,7545 0,8329 0,8745 0,95074
6 0,6215 0,7067 0,7887 0,8343 0,92493
7 0,5822 0,6664 0,7498 0,7977 0,8982
8 0,5494 0,6319 0,7155 0,7646 0,8721
9 0,4973 0,5760 0,6581 0,7348 0,8233
10 0,4973 0,5760 0,6581 0,7079 0,8233
11 0,4762 0,5529 0,6339 0,6835 0,8010
12 0,4575 0,5324 0,6120 0,6614 0,7800
13 0,4409 0,5139 0,5923 0,6411 0,7603
14 0,4259 0,4973 0,5742 0,6226 0,7420
15 0,4124 0,4821 0,5577 0,6055 0,7246
16 0,4000 0,4683 0,5425 0,5897 0,7084
17 0,3887 0,4555 0,5285 0,5751 0,6932
18 0,3783 0,4483 0,5155 0,5614 0,6787
19 0,3687 0,4329 0,5034 0,5487 0,6652
20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974
30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189

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

B Exel 3anoxens! popMyIIsl 171 pacuera IonapHoro Ko3QQpUIMeHTa KOppesSIuH:
- Ixixi+l = Z(Xi— Xicp) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1




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

3HaUUMOCTh ~ KOI(PPHUIMEHTA TApHOH KOPPEISIUH  ONpEACIICTCS  CpPaBHEHHEM
(akTuueckoro 3HadeHHs KO>(PPUIMEHTAa KOPPEIslMHM C TAOJMYHOM 3HAUEHHEM: eCIIH
(axkTHyeckoe 3HaUeHHE OOJIbIIE TAOJIMYHOTO, TO CYIIECTBYET MEXKIY HEH3BECTHBIMH 3HAUYHMMAs
CTaTHCTUYECKAs CBS3b, B IPOTUBHOM CIIyyae TAKOBasl CBA3b OTCYTCTBYET.

AKP 3. Ortceuts He3Hauumble (akTop aHAIM3UpyeMol BbIOOpKH. OmnpeneauThb
CTATUCTUYECKU 3HAYMMbIE CBSI3U MEXK]y 3aBUCUMBIMH M HE3aBUCHUMBIMU IEPEMEHHBIMU U BUJIA
PErpecCUOHHOM 3aBUCMOCTH, a TAK)KE MEKy HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepeanr CTpoUTCS KOPPEISIIMOHHAS MAaTPUIA — CHMMETPUYHAsT OTHOCUTEIEHO
qUaroHaiyd (aHaJOTMYHO TabMUIEe CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAaHAHOIO WM
JUYHOCTHOT'O YeMITHOHATA) — 00pa3ell MPUBOIUTCS HIDKE.

X1 X2 X3 Xq X5 Y1 Y2 Y3 Y4

X1 1 Ix1,x2 I'x1x3 I'x1 x4 I'x1,x5 ly1x1 ry2x1 ly3x1 ly4.x1
X2 1 I'x2x3 I'x2 x4 I'x2,x5 fy1x2 ly2.x2 fy3x2 ly4,x2
X3 1 I'x3 x4 I'x3 x5 ly1x3 ly2.x3 ly3x3 lyax3
X4 1 I'x4,x5 ly1x4 ly2,x4 ry3 x4 ly4 x4
Xs 1 ly1,x5 Iy2,x5 Iy3xs Iyaxs
Y1 1 ly1y2 ly1y3 ly1y4
Y2 1 ry2y3 ly2,y4
Y3 1 ly3.y4
Y4 1

3arem 3HaueHUs K03(PPULIMETOB MapHBIX KOPPENALUIl 0OTMEUat0TCs 3HAKOM (+), €CIM 3TOT
KO3 PHUIUEHT KOPPESAIMH CTATUCTUYECKH 3a4HUM, U 3HAKOM (-), ecii Kod(pPpUIIMeHT KOppemsuu
He3HauuM. J[1s1 oTceMBaHMs HE3aBUCUMBIX NIEpEeMEHHBIX (X-0B) IPOBOAUTCA (OMH U3 METOJIOB)
clenyomas nporenypa: U3 oOuiell KOppelsluOHOW MaTpHIbl BBLIEISETCS y4acTOK ¢ Xj U B
siYeiiKax MPOCTAaBIIACTCS COOTBETCTBEHHO (+) miu (-).

X1 X2 X3 Xa Xs Kom-Bo

3HAYUMBbIX
KOppEeJsILuil

X111 + - + - 2-1-0

Xo | + 1 - - + 2

X3 |- - 1 + - 1-0

Xa | + - + 1 + 3

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

Taxum oOpazom, mocine AByX UTTepanuii octanuck 3 X-a - X1, X3, 1 Xs.

Jlnst BBIOOpaA 3HAYUMBIX 3aBUCUMOCTEN (110 KO3(PPUIMEHTY KOppersauun) MexXay Y-MU U
X-MH, 4TOOBI TOCTPOUTH PErPECCHOHHBIE YPABHEHUS CBS3H, HEOOXOAMMO POAHATH3UPOBATH €IIIe
OJIHY 4aCTh KOPPEISILIMOHHON MaTpPHUIIBL:

Y1 Y2 Y3 Y2 3HaunMBbIe
Koppensuu X
c Yi

X1 ryixt/+ | Tyoxal- | Fyaxa/+ | Tyaxal- Xi1cYiuYs

X2 Ix1x2l- Ix1x2l- Ix1x2/- Ix1x2/- X2 — HeT
KOppETSALUi C

Yi

X3 Ixxal- | haxal- | axal- | Faxe/t X3 Ys

X4 Pxaxalt | axalt | Iaxal+ | rxaxal- | Xac Y1, Yo, Y3

Xs Ixixs/- | axsl- | Ixaxsl- | s/t Xsc Yq

3nau. koppen. Yi | Yic Yac Ysc Yasc
c X X1, X4 X4 X1, Xa | X3, Xs




Ha ocHoBanu# 3HAYUMBIX KOA(DPUITUEHTOB KOPPEISIITUN MKy Yiu Xi ONpenenseTcs, 9To
HEOOXO0IUMO TIONYYUTh PETPECCHOHHBIC YPAaBHEHUS CIEAYIONUX BUOB U C YU4ETOM OTCEHBAHUS
X-0B:

Yi1= ao+ arXy+ asXy;

Yo=ag + asXs:

Yz =ao+ arX1+ aaXy;

Y4 =ap+ azXs+ asXs;

AKP 4. [Tpu nomonu NpuMEeHEHHS perpeCCHOHHOTO aHaIN3a PacCUUTaTh KOA(DPHUITUESHTHI
PErpecCHOHHOTO YPAaBHEHHS.

B AKP 3 ompeneneHbl BUIBI PETrPeCCHOHBIX 3aBHCHUMOCTEH, KOTOPBhIE HEOOXOIUMO
NOJYYHUTh JJI OLEHHBAHUWS, NMPOTHO3a M YIPABICHUS TEXHOJIOTMYECKHMMHU TNpoueccamu. Jlist
pacueta KO3(G(UIMEHTOB YypaBHEHUN &g, di MPUMEHSETCS PACUETHBIA METOJl HAUMEHBIIUX
kBagpatoB (MHK) c wucnonb3oBanueM HCXOJHON BbIOOpKM ciydaiiHeix BenmnunH. MHK
IpelroyiiaraeT MOUCK AKCTPEMajIbHOr0 (MUHUMAIBHOIO) 3HA4YCHHUS (YyHKIHMOHAA CYMMBbI
pPa3HOCTH B KBaJIpaTe MeXAY (PaKTHIECKUMHU U PACYCTHBIMU 3a4CHUSAMHU (PYHKIIUU OTKIIMKA:

F = Z(Ypaxr- — Ypace.)?> — Min (0). B ypaBHeHue T0CTABIAIOTCSA TOCTPOUYHO PaKTUUECKHE
3HAUEHUS Ygaxr- U Ypaca. B BUJIE ypaBHEHHUs, nosrydeHHoro B AKP 3. /lns pemienust ykazaHHOTO
byHKIIMOHATa HEOOXOIMMO MONIYYUTh CUCTEMY YPAaBHEHUH B YACTHBIX NMPOU3BOJHBIX U KAXKI0€
U3 ypaBHEHHI NMPHUPABHATH K HyJr0. TakuM 00pa3oM, Modydarcs 3Ha4eHUsT CBOOOIHOTO 4ieHa
ypaBHEHUS d&o U KOd(D(PUIIMEHTHI IPU HE3aBUCHUMBIX MEPEMEHHBIX ai = axi. s omepaTuBHOTO
pemennss MHK npumensiercs nporpammuoe odecnieuenue Exel (fx — nuneiin). B moanporpamme
«JIMHEWH» YKa3bIBAIOTCSI KOOPAMHATHI Yi U Xj, 3aTeM Habuparotcs no3unuu « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npensapuTenabHO BBIACICHHOE TOJIE IPOrPAMMHO OMEIIAIOTCS PE3YJIbTATHI
pacuera — KO3(DUIMEHTHI Ao, 8 = axi (mepBasi cTpoKa), Kodhuuent nerepmMuHanun R? (3-a
cTpoka, 1-ii cronberr), kpurepuii @umepa F (4-as crpoka, 1-biii cronberr).

AKP 5. IIpoBecty KOPPEKTUPOBKY TOYHOCTH YPABHEHHsSI PETPECCUM B TEUEHUH BPEMEHH.

Cornacno TpeboBanusMm OCT 14-34-90 «CraTucTUYeCKMH NPUEMOYHBIM KOHTPOIb
KayecTBa METAJUIONPOAYKIUHN MO KOPPEISALMOHHOM CBSI3W MEXAy NapaMeTpaMu» BO3MOKHO
UCMOJIb30BAaHUE  PErPECCHOHHBIX  3aBUCHUMOCTEH  IMapaMeTpoB  KadecTBa  (BPEMEHHOE
COIPOTUBIIEHUS Pa3pbIBY, OTHOCUTEJIBHOE CYKE€HUE U T.I.) OT (aKTOPOB (XMMHUYECKUN COCTaB
CTallM, TEXHOJIOTUYECKUE TIapaMeTpbl Ipoliecca) s TNPOTHO3UPOBAHUS CBOMCTB 0e3
OCYIIECTBJICHUS pa3pyLIAIONINX MCHbITAaHUM. J[7Is MpOBEpKM TOYHOCTH MOJEIH MpPH 3TOM
HaOWpaeTcsi KOHTPOJIbHBIH MAacCHUB JaHHBIX, COCTOSIIIUX U3 PE3yJIbTaTOB pa3pyIIatolnX
WCIIBITAaHUHN OJTHOM JECATOM MIaBOK/mapTuil Takoit mpoaykiuu. [Ipu Habope He meHee 50 mIaBok
WIM OOUH pa3 B KBapTaJl INPOBOJUTCS NPOBEPKAa TOYHOCTU IMPUMEHSIEMON MaTeMaTHYECKON
perpeccun. MeTonuka MPOBEPKU 3aKJIIO4aeTcs B cienyromeM. Habupaercs mMaccuB pa3HOCTEH
MEXIY (PAKTMYECKUMM JaHHBIMH KOHTPOJBHON BBIOOPKM M pAcCUETHBIMM 3HAUYEHHUSIMH I10
PErpecCuOHHOMY YPaBHEHHUIO (Ygpaxr. — Ypacu.), PACUMTHIBAETCS CPEHEE 3HAUYCHUE ITUX OTKJIOHEHUI
U CpPaBHMUBAETCS CO CTATUCTHYECKHMM KpHTEpHEeM (CTaHJApTHBIM OTKJIOHEHHEM IapaMmerpa
KadecTBa - Syi). Ecmum cpemHee OTKIOHEHHE MEHEE CTATUCTHYECKOTO ITapaMeTpa, TO ypaBHEHHE
NpU3HAETCS  aIEKBaTHBIM pEAJbHBIM  YCIOBHSAM. B NpPOTUBHOM cilydae MNpPOBOJUTCS
KOPPEKTUPOBKA ypaBHEHHs MyTeM HM3MEHECHHUS 3HAYCHHUS €ro CBOOOJHOrO wWieHa: dor = o -/+
2(Ygaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOJILHOIN BEIOOPKH, 3HAK -/+ IMOKA3bIBET, YTO, €CITU CPEIHEE
OTKJIOHEHHS Ayi IMeeT 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS Ao OY/IET COOTBETCTBEHHO -/+Ayi.

AKP 6. ITocTpouTs MaTpHIly OTHOTO (JAKTOPHOTO dKcHepuMeHTa Tuma 2" —22 u 23,
B ocHOBaHMM CTENIEHHOW 3aBUCUMOCTH IIPEJCTABICHO KOJMUYECTBO YPOBHEH
BapbUpoBaHus QakTopoB. MiMeeTcs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAaJIbHOE U MaKCHMalIbHOE
3Ha4YeHUs U 3 — MUHUMAaJIbHOE, MAKCHUMAJIbHOE U CpeiHee 3HaueHus (axTopoB. B mokasarene
CTENEeHHOM 3aBUCHMOCTH IPEJICTaBICHO KoJn4yecTBO (akTopoB. Ilpu cocraBieHUM MaTpHIlbI
IUIAHUPOBAHMS HIKCIEPUMEHTAa HEOOXOJUMO YUYHUTHIBATh YETHIpE CBOWCTBA CYIECTBOBAHUS



ypoBHEH  (DAKTOPOB: CHMMETPHYHOCTh, OPTOrOHAIBHOCTh, POTATA0EIBPHOCTh, YCIOBHE
HOPMHUPOBKH.

Ormpenenuth K03 OUIUEHTHI ypaBHEHHS 10 H3BECTHOMY alropuT™y: ai = (ZXiYi)/n, ao
= Zyi/n.

AKP 7. IloctpouTh BCe BO3MOMKHBIE BapHMaHThl MAaTPULBI JPOOHOTO SKCIEPUMEHTA
tuna 2>, 2°2, OnpenenuTh KO3 GUIMEHTH ypaBHEHHS [0 U3BECTHOMY aIropuT™y: ai = (ZXiyi)/n,
ao = Xyi/n.

AKP 8. Pacuurtatp ko3(dunuent konkopmanuu (kodpduuueHT corimacus) mpu
9KCIIEPTHOW OLIEHKE BIHMSHUS (aKTOpOB Ha (QYHKIMIO OTKIHMKA (IapaMeTp ONTHMHU3AIMU) IO
cnenyromeii 3apucumocti: W = 12S/[m?(n®-n)], rae S — cymMma KBagpaToB OTKIOHEHMH OT
CpEeIHEer0 3HAYEHUsI OLIEHKH SKCIEPTOB, M — YKCIIO 3KCIEPTOB, N — YUCIIO (aKTOPOB.

AKP 9. Halitn »sKcTpeMallbHOE 3HAau€HHE TMapaMeTpa ONTHUMH3alUU B 00JaCTH
onpezaeneHuss GyHKIUNA TBYX W MHOTO(AKTOPHBIX YpaBHEHHUH (METOJ KPYTOTO BOCXOXKICHUS
bokca-Yuicona) ¢ mnpuMeHEHHEM UTTEPAllMOHHOTO IMOIIArOBOrO0 METOAa B HAIMpPaBICHUU
rpajiueHTa.

Memoouueckue pexomenoayuu Ok NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3AHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHH IO KaKOW-TMOO HAy4HOW, y4eOHOH M Ipyroi
npo0jeMaTuke, akKTUBHOE OOCYX/IEHHE YYaCTHHKAMHU 3apaHee MOJATrOTOBJIECHHBIX COOOILEHHIH,
JnoknanoB U T.1. C TeMaTUKOW CEMUHApOB CTYAEHTHI 3HAKOMSTCS 3apaHee. AJIFOPUTM IOArO-
TOBKM K CEMHUHapy CJEIyOLIuil: BbIOpaB TeMy, CTYIEHT COCTaBJIIE€T CBOM IUIaH-rpaduK IMOJ-
FOTOBKM K ceMuHapy. i mpuoOpeTeHus: MMPOKOro BUAEHHUS MPOOJIEMbI CTYAEHT CTapaercs
OCMBICIIUTD €€ B 00111eM 00beMe; TO3HAKOMUTHCS ¢ TEMOI 110 0a30BOMY Y4eOHOMY ITOCOOMIO WU
JIPYroil OCHOBHOM PEKOMEHIYyEMOW JIMTEPAType; BBIABUTb OCHOBHBIC HJIEH, PACKPBIBAIOIINE
JAHHYI0 TpoOJjeMy; CBEpUTh HMX OIpPENENeHUs CO CIPABOYHHMKAMH, SHLUKIIONEAUEH; MOJI-
TOTOBUTH IUIAH-KOHCHEKT PAcKpHITHS JAaHHOW MpPOOJIEMbl; BBISIBUTH HESICHBIE BOIIPOCHI M IOJIO-
OpaTh JAONOJHUTENBHYIO JUTEPATYpPy AJS WX OCBEIICHUS; COCTaBUTh TE3UCHI BBICTYIUJICHUS HA
OTJEIIBHBIX JIMCTAX JUIsl MOCIEAYIOIIEr0 BHECEHUS JIONIOJIHEHUI U ITOATOTOBUTH JIOKJIAJ WU pe-
depaT a1 cooOIIeHUsT Ha CEMUHApe; MpOoaHATU3UPOBaTh COOpaHHBIN MaTepuan JUisl TOTOJIHU-
TeNbHONW MH(OpPMAaIMM MO0 TeMaM CEMHUHapa; TOTOBSCh K BHICTYIUIEHHIO Ha CEMHUHape, 1Mo BO3-
MOKHOCTH TPOKOHCYJIBTUPOBATHCS C MpPEIoiaBaTesieM; OTHOCUThCS K COOpaHHOMY MaTepuany,
KaK K UICTOYHHMKY OyTyIIMX UCCIIEeI0BaHUM.

CeMuHapckue 3aHATUS DPACIIUPSIOT M 3aKPEIUIIOT 3HAHUS, 3aJI0KEHHBIE B TEOpUHU
npeaMera. Ha HUX BBIHOCSTCS BONPOCHI, OCOOEHHO HEOOXOAMMBIE NIl MPAKTUKH, WU MpoOo-
JIEMHBIE BOIIPOCHI, KOTOPHIE BO3MOYKHO DPELIUTH TOJBKO B Ipolecce coTpyaHuuectBa. Cpenn
00s13aTeIbHBIX TPEOOBAHUI K CEMUHAPY - MPEIBAPUTEITHLHOE O3HAKOMIIEHUE C TEMOI, BOIIPOCAMHU
U JIUTEPATYPOU 110 JAHHOU TEME.

CoBpeMeHHast MPaKTHKa IpeaaracT IUPOKUI KPYT TUIIOB CEMUHAPCKUX 3aHATUi. Cpenaun
HUX 0C000€ MECTO 3aHMMAaeT CeMHHApP-IHCKYCCHs, TJe B AMAJIOre XOpOULIO yCBaWBaeTCs HOBas
uH(popMaLrs, BUTHBI YOSKICHUS CTYJEHTA; 00CYKAAIOTCS MPOTUBOPEUHs (IBHBIE U CKPBITHIE) U
HEJIOCTaTKU; JJs1 00CYKAeHUs1 OepyTcsi KOHKPETHBIE aKTyallbHbIE BONPOCHI, C KOTOPBIMH CTY-
JICHTBI TIPEJBAPUTEIBHO O3HAKOMJICHBI. TakkKe B CEMHHAp BKIIOYAKOTCS BOIPOCHI IS WH-
TEJJIEKTYaIbHOM pasMHHKM (MHOTJA 3TO JUCKYCCHOHHAs CTaThsl, 10 KOTOPOM CTaBATCSA MpoO-
JIEMHBIE€ BOIIPOCHI); TUCKYCCHSI MOKET pa3BepThIBATHCA 3a0YHO KaK KpyroBoi cemuHap. [lanee
MOJIBOAATCS UTOTH AMCKYCCUH, 3aciHylIMBAIOTCA M 3alUINAIOTCA NMpOeKTHbIE 3anaHus. Ilocne
ATOr0 MPOXOAUT "MO3roBOIl MITYypM" MO HEpeleHHBIM MpoljemMaM JAMCKYCCHUH, a TaKyKe BBISB-
JISIIOTCS IPUKJIQJHBIE aCIIEKThI, KOTOPhIE MOYKHO PEKOMEHI0BAaTh Ul BKIIOUEHUS B KYpPCOBBIE U
JTUTITIOMHBIE PabOTHI WK B ampoOaruio Ha mpakTuke. Ha ceccum mpenogaBarens o0odmaer pe-
3yJbTaThl IPOJIETAHHON CTYACHTOM PaOOTHI.



CeMUHapBI-IUCKYCCUU TPOBOJATCS C LENbI0 BBISIBICHUS MHEHHUS CTYJIEHTOB IIO
aKTyaJbHBIM BOIIPOCAM HU3y4aeMOro MpeMeTa.

CeMuHap-ucciaeloBaHUE MperoiaraeT npeABapuTeIbHy0 paboTy - HamucaHue pede-
para, TOKJIaJia 1o UTOraM OIBITHOM paOoThl. YUacTHe B HEM - 3TO, IPEXKJE BCEro, AUAJIOT CTY-
JeHTa ¢ mpernojaaBareneM. Pe3ynbraTel 00Cyk/al0Tcd Ha CEMUHApE C HAIJISIIHBIM MOKa30M HC-
CJIEZIOBATENILCKOTO MaTepuana (CXembl, TaOMuIbl, TpaduKH, AMATHOCTHYECKUE METOIUKH).
Yactrano maTepuas MoxkeT ObITh BKItOUeH B BKP. [Ipu moaroroBke k ceMuHapy-mcclieIOBaHUIO
CTYACHT H3y4YaeT Pe3yJbTaThl TEOPETUYECKHX HCCIEIOBaHMA, COCTaBIsIeT OMOIHOrpaduio mo
TeMe, YUUTCS MUCaTh 0030pbI MO TEXHUYECKOM 3a/1aue-rpooieme.

[TpobnemMHBII ceMUHAp TOTOBUTCS MPENOJABATENIEM JOCTATOYHO OCHOBATENBHO: IMOJI-
Ouparorcsa NpoOJeMHBIE M KOHTPOJIBHO-IIPOBEPOUYHBIE BOMPOCHL. Takoi ceMuHap BO3MOXKEH
TOJILKO TIOCJIE MPOXOXKICHUS TeMbl. K HEMy CTYIEHTBI TOTOBSTCS 1O JIUTEPATYPHBIM HUCTOYHU-
KaM: MOHorpaduu, CIpaBOYHUKHU, CIOBapH, *ypHaibl. K mpobiemMHOMYy ceMuHapy Mpocmar-
pUBaeTcs JIMTepaTypa B paMKax pa3IMYHBIX HCCIEAOBATENbCKUX LIKON  (Hampumep
"TpaguimoHHbIC U HETPAAUITMOHHBIC TTOAXOBI K Ipodieme").

Haunbonpryto 3G ¢GeKTHBHOCTh MPHUHOCAT CEMUHAPHI, MPOBOJUMEBIE B (OpPME KOJIICK-
TUBHOI MO3HABATEIHHOM JEATENILHOCTH, UMEIOIIEH Onpe/ieIeHHbIe 0COOEHHOCTH, @ HMEHHO:

- pa3zerneHue CTYJCHTOB Ha TPYNIBI 110 UX KeJaHHIO (C 00s3aTeIbHBIM yUYaCTHEM CTY-
JIEHTa C yCTONYMBBIM UHTEPECOM K JTAHHOMY HPEIMETY);

- MOCTAHOBKA OOIIMX IIeNIeH U 3a7a4 ISl TPYTIIIb;

- paboTta B MOCJIEI0BATEIBHOCTH - MHAUBHIyallbHAs, NapHas (Yalle BCEro MepeKpecT-
HBII OIPOC), paboTa B rpymIie, KOJUIGKTUBHAS;

- 00s13aTeNbHOE MPEBAPUTEILHOE OTPAaHHUEHHUE TI0 BPEMEHH KaXKI0T0 dTarna 3aHsATUi;

- OKCIIEPTHBIN aHAJHM3 C PacYeTOM KOA(PPHUIIEHTA KOHKOPIAIHH;

- OIIEHKa pa0OTHI TPYIIIHI IPENO/IaBaATEIIEM;

- IPOBEICHNE CAMOOIICHKH.

Hpumepuwviii nepeuenv mem pedhepamos 6 euoe uHOUBUOYAIbHbIX domawnux 3a0ay (U3)

N3 Ne 1. Tlonstus wmaTeMaTH4YEeCKON CTATUCTUKU. BHIBI AKCIIEPUMEHTOB.

KonTponbublie kapThl. [I1aHbl 5KCIEPUMEHTOB

1. OcHOBHbIE TOHATHS W3 TEOPUU BEPOSITHOCTH U MATEMATUYECKOM CTaTHUCTUKH
(reHepalibHasi COBOKYITHOCTh, BBIOOPKA CITy4aifHbIX BEJIMUMH, XapaKTEPUCTUKH BHIOOPKH).

2. IlonsTHe O BUJAX MJIAHUPOBAHUS MATEMATUYECKOTO U (PU3UYECKOrO SKCIIEPUMEHTOB,
HNPUHIUIIAX TE€OMETPUIECKOT0 U (PU3NYECKOro MoJ00HsI 0OBEKTOB yIpaBIECHUS.

3. Texymuii KOHTPOJIb MPOTYKIUH.

4. TlpyHUMIIBEI BBIOOpPAa KOHTPOJIMPYEMBIX MapaMeTpoOB W WX YPOBHSA B CTaHAApTax Ha
METaJITypruyecKyto IpOAYKIIHIO.

5. Craructuueckoe 0OOCHOBaHME OOBbeMa BBIOOPKHM MpPHU KOHTPOJE y TMOCTABIIUKA U
noTrpeourens.

6. KoHTpONbHbIE KapThI.

7. O0mras cxema yrpaBieHUS TEXHOJIOTHYECKUM 00BEKTOM C aIallTUBHBIM 0JI0KOM

8. Teopernueckuii MOaX0A, MaTEMaTHUECKOE CUMYJIMPOBAHUE YCIOBUH IKCIEPHUMEHTA,
buznyecKuit HIKCIEePUMEHT.

9. Ycnous noaobus pusnueckoro o0beKTa U MaTepHaIbHON KOMUH.

10. BeiOop Hauboee 3hPpekTUBHON CXeMbI SKCIIEPUMEHTA.

11. CocraBieHue IulaHa NPOBENEHUS AKCIEPUMEHTOB PA3HbIX YpPOBHEH (OIBITHBIM,
1ab0paTOpPHBIi, MOJTYTPOMBIIUIEHHBIH, IIPOMBIIIJIEHHBIH, W3TOTOBJICHHE OTIBITHO-
IPOMBIIIJICHHOH MapTun).

N3 Ne 2. Koappunment koukopaamuu. [IpaBuia mianupyemMoro skcrepuMeHTa
1. Bunpl mapameTpoB onTHUMM3AIMH, 0OOOIIEHHBIH MapaMeTp ONTUMM3AINH, (QYHKINS
JKEJIaTENbHOCTH.



2. Beibop Trma MaTeMaTH4YECKON MOJTMHOMHUATBHOM UITK WHOW MOJICIH.

3. [IpaBuiia mOCTPOCHUS TTAHOB — IPOOHBIX PEIUIHK.

4. Pucku mpH MCHOJB30BaHUU IJIAHOB C APOOHBIMH PEIUIMKAMH — BIHUSHHUE HA TOUHOCTD
MPOTHO3UPOBAHUS (PYHKIIMH OTKJIMKA.

5. Turbl MIaHOB PKCIIEPUMEHTa — ABY- M TpeX (akropubie mianbl Tuma N = m" (N —
HE00X0IMMOE KOJIMYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BaphbHPOBAHUS CIy4YalHBIX (hak-
TOPOB, N — KOJIMYECTBO (haKTOPOB).

6. Koapdunument rxonkopmammu (KOXPQGUIIUEHT COTJIACHS) TMPH DKCIEPTHON OLIEHKE
BIUSHUS (PaKTOPOB Ha (PYHKITMIO OTKIIMKA (TTapaMeTp ONTUMM3AINH ).

7. OCHOBHBIE CBOHCTBA MATPUIIBI MATEMATUYECKH TNIAHUPYEMOTO IKCIIEPUMEHTA (OPTOTO-
HAJIBHOCTh, POTOTa0EIbHOCTh, CAMMETPUYHOCTH, HOPMHPOBKA IKCIIEPUMEHTATHLHON MaTPULIbI).

8. Meronuka pacueta KOI(D(UIMEHTOB HMIMPHYECKOTO YpPaBHEHHUS IO JaHHBIM
MIPOBEJICHHOTO [JIAHUPYEMOT'0 IKCIIEPUMEHTA.

9. Cea3b ¢ dekra hakTopa ¢ KodphUIIUEHTAMI YPABHCHHUS.

10. Kputepuun onTUMaIbHOCTH IIJIAHOB SKCIIEPUMEHTA.

11. BBemeHune B pemieHHE IO TOHWCKY OINTHMAIBHOTO 3KCTPEMAaTbHOTO 3HAYCHHUS
napaMerpa ONTHUMM3AIMK B oO0JacTu ompeAeneHUs (QYHKIMH ABYX U MHOTO(paKTOPHBIX
ypaBHEHUH (METO/I KpyTOro BOCX0xAeHUs bokca-Yuicona u ap.).

IMMPUJIOXXEHUE 2
7 OneHo4YHbIe CPeACTBA IJIsl POBEACHHUS IPOMEKYTOYHOM aTTecTaluu



a) [lnanupyembie pe3yabTaThl 00y4eHUs] H OLlEHOYHbIE CPeJACTBA /1Jisl IPOBeAeHU
NPOMEKYTOYHOM aTTeCTALMH:

CTpyKTypHBIi
JJIEMEHT

[Tnanupyemble pe3ynbTaThl 00yUeHUs

O1neHOYHBIC CPEACTBA

OIIK-3 - CrnocobeH MpoBOAUTH M3MEpeHUs W HalirogeHusi, o0padaThiBaTh M MPEACTABIATH
HKCIIEPUMEHTAIbHBIC TAHHBIC

OIIK-3.1

BriOupaer u npuMeHsieT MeTobl 1
CPEICTBA U3MEPEHUS ISl OLIPEACIICHUS
CBOMCTB 0ObEMHBIX HAHOMATEPHUAJIOB,
HAaHOCTPYKTYpP U U3JEIUN U3 HUX

Teopernueckue Bonpockl (MJ13 Ne 1, 2)

1. CBeneHus U3 TEOpUU BEPOSITHOCTU U
MaTeMaTHYeCKOW CTaTUCTUKH (TeHe-
[pajibHasi COBOKYITHOCTb, BBIOOpKa
CITy4alHBIX BEJIMYWH, XapaKTEPUCTHKU
BHIOOPKN).

2. Buael niuanupoBaHusi MaTeMaTHYeC-
KOro ¥ (PU3NYECKOT0 SKCIIEPUMEHTOB,
[TPUHITUIIE TEOMETPHYECKOTO U (PU3H-
YECKOTO 101001 s1 00BEKTOB YyIIpaBJie-
HS.

3. [Topsok mpoBeIeHUsI TEKYIIETO
KOHTPOJISI TPOTYKITHH.

4. [IpuHIMIbI BBIOOpa KOHTPOJIUPYE-
MBIX ITApaMETPOB M X YPOBHS B CTaH-
mapTax Ha METaJUTypPrUUECKYIO TPO-
Ty KITHIO.

5. CraTuCcTHYECKOE 000CHOBAaHHE 00b-
eMa BBIOOPKHU MPU KOHTPOJIE Y IMTOCTaB-
KA ¥ TIOTPEOUTEIS.

6. MeTo b1 TOCTPOCHUSI KOHTPOJIBHBIX
KapT.

7. OO0IIyI0 CXeMYy yIPaBJICHUS TEXHO-
ITOrMYECKHM 00BEKTOM C aJJalITHBHBIM
0JI0KOM.

8. TeopeTnueckuii moaxoJ, MaTeMaTH-
YECKOE CUMYJIMPOBAHUE YCIOBH DKC-
nepuMeHTa, GU3NYECKU IKCIIepHu-
MEHT.

0. VYcnoBus momobus Qu3NIECcKoro




OIIK-3.2

ITpoBomuT HKCIIEpUMEHTAJIbHbIC
UCCIIEZIOBAaHMSI M UCIIOJIb3YET OCHOBHBIE
npueMbl 00pabOTKHU M TPEICTABICHHUS
IIOJyYEHHBIX JIaHHBIX 00 OOBEMHBIX
HaHOMaTepuagax, HAHOCTPYKTYp U
U3IEINN U3 HUX

Pemuts 3aga4y u3
npodeccuonanbHon obmactu: (AKP Ne
1-9)

1. IIpoBOIUTH KOPPEISALMOHHBINA U
[PErPECCUOHHBIN aHAIU3bl, PACCUUTHI-
BaTh KOA(PGUIIUEHTH PErPECCUOHHOTO
ypaBHeus merogom MHK

2. HaxoauTs 3KcTpeManbHOE 3HAUEHUE
mapamMeTrpa ONTUMH3AIMU B OOJIACTH
ornpezeneHuss (QpyHKUMH C TMpUMEHe-
HUEM HUTTEPAMOHHOIO IIOLIAroBOIO)
MEeTO/a B HAIIPABJICHUH I'PaJUEHTA.

3. CTpouTh BapuaHThl MaTPHULbI JpO0-
HOI'O DKCIIEpUMEHTA TUIIA 23'1, 25'2;
orpenensaTb Ko3pPpHUIueHTs ypaBHe-
HUS 110 U3BECTHOMY aJITOPUTMY: ai =
(Zxiyi)/n, a0 = Zyi/n.

4. CTpouTh MaTpHILy OJTHOTO (hakTOp-
HOro skcrepuMenTa tuma 2" —22 u 23,
onpenensits KodhuIueHTs ypaBHe-
HUS 110 U3BECTHOMY aJITOPUTMY: di =
(Zxiyi)/n, ao = Zyi/n.

S. [IpoBOIUTH KOPPEKTHUPOBKY TOYHOC-
TU ypaBHEHUS PErPECCUU B TEUEHUU
BPEMEHU 110 MAaCCUBY Pa3HOCTEH
MexX-Ty (paKTHUeCKUMH JaHHBIMU
KOHT-POJIbHOM BBIOOPKU U
[pPaCUETHBIMU 3HA-YEHUSIMU 110
[PErPECCUOHHOMY YpaBHE-HUIO (Y paxr. —
Vpacs.). Eciiut cpeaHee oT-kinoHeHue
MEeHEee CTaTUCTUYECKOro Ma-paMerpa -
CTaHJApTHOI'O OTKJIOHEHHS S, TO
ypaBHEHHE MPU3HAETCS aIeKBaT-HbIM.
B IpoTHBHOM cCilydae IpOBOAUT-CS
KOPPEKTUPOBKA YPABHEHUS ITyTEM
M3MEHEHUS 3HAYEHUS €r0 CBOOOTHOTO
qJICHA: Aol = do -+ E(y(baKT. - ypac'{.)/n,
r7ie N — 00beM KOHTPOJIbHON BBIOOPKH,
3HAK -/+ MOKa3bIBET, YTO, €CIIU CPe/l-
Hee OTKJIOHEHHS Ayi IMEeT 3HakK +/-,
TO KOPPEKTUPOBKA 3HAUEHUS 8o OyieT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBaTh KOA(QPUIIMEHTHI per-
[PECCHOHHOTO YpaBHEHHUsI (110 BEIOOPKE,
[pe/I0’KEHHOH MpernojaBaTesneM) 1moc-
e mpoBeIeHNs KOPPESIIUOHHOTO
aHaJIM3a, OTCEUBAHUS HE3HAUUMBIX
(haKkTOPOB U OIpeIETCHUS CBSI3U 3aBU-
CHUMBIX Y HE3aBUCHUMBIX IEPEMEHHBIX.




OIIK-3.3

CocTaBiser OTYCTHI 110
AKCIIEPUMEHTAILHBIM U TCOPETHUSCKUM
HCCIIEIOBAHUSAM, BKIIIOYAs aHAJIN3
IKCIIEPUMEHTAJIBHBIX Pe3yJIbTaTOB 00
00BEMHBIX HAHOMATEpUAIaX,
HAaHOCTPYKTYP M U3JICIHH U3 HUX,
COIIOCTABJICHMS UX C U3BECTHBIMH
aHaJoramu

Pemuts 3aga4y u3
npodeccuonanbHon obmactu: (AKP Ne
1-9)

1. IIpoBoauTh KOPPEISIIUOHHBIA H
[PETPECCUOHHBIN aHaIN3bl, PACCUUTHI-
BaTh KOA((ULHUEHTHl PErpeCCHOHHOTO]
ypaBHeus merogom MHK

2. HaxoauTs 3KcTpeManbHOE 3HAUEHUE
mapamMeTrpa ONTUMH3AIMA B OO0JIACTH
ornpezeneHuss (QpyHKUMH C TMpUMEHe-
HUEM HUTTEPAMOHHOIO IIOLIAroBOIO)
MeTO/1a B HAMpaBJICHUH IPaIUCHTA.

3. CTpouTh BapHaHTBl MaTPHIIBI IPOO-
HOTO 3KcnepuMmeHTa Tumna 23-1, 25-2;
onpeneniaty Ko3(duuueHTs ypaBHe-
HUSL 110 U3BECTHOMY alTOPUTMY: ai =
(Xxiyi)/n, a0 = Xyi/n.

4. CTpouTh MaTpUIly HOJTHOTO (haKTOp-
HOTO SKCIIEpUMEHTA TUIa 2n —22 u 23;
onpenenits Kodh(hUIUEHTH ypaBHeE-
HUS 110 W3BECTHOMY QJITOPUTMY: ai =
(Zxiyi)/n, a0 = Zyi/n.

5. IIpoBOAUTE KOPPEKTUPOBKY TOYHOCH
TH YpaBHEHHS PErPEeCCHU B TEUCHUMU]
BPEMEHM [I0  MAacCCUBY Pa3HOCTEN MEX-
Iy (daKkTUYeCKUMU JaHHBIMH KOHTH
[POJIbHOM BBIOOPKHM M pacue€THBIMU 3HA-
YCHUSIMH 110 PETPECCHOHHOMY ypaBHe-
Huo (yhaxt. — ypacu.). Ecnu cpennee
OT-KJIOHCHHE MEHEE CTaTHCTHYECKOIO|

[a-pameTpa - CTaHIapTHOIO
OTKJIOHEHUS S, TO  YypaBHEHUE
[IpU3HAETCS aJCKBaT-HbIM. B
[IPOTUBHOM  Cly4ae  IIPOBOJUT-CH
KOPPEKTUPOBKA  YpaBHEHHUS  IIyTeM

M3MEHCHHUS 3HAYCHUSA €ro CBOOOJHOIO
unena: a0l = a0 -/+ X(ydaxt. —
ypacd.)/n, rie n — 00beM KOHTPOJIBHOU
BHLIOOPKH, 3HAK -/+ MOKa3bIBET, HTO,
eclli Cpell-Hee OTKJIOHEHUs Ayl uMeeT]
3BHAK +/-, TO KOPPEKTUPOBKA 3HAYCHHUS]
a0 OyaeT COOTBETCTBEHHO -/+Ayi.

6. PaccuntsiBath K03 PHUIIMEHTHI per-
[PECCHOHHOTO ypaBHEHUS (10 BHIOOPKE,
[peI0KEHHON Mperno/iaBaTeieM) moc-
1 TPOBEJCHUS  KOPPEISAIUOHHOTO]
aHajIM3a, OTCCUBAHUSA HE3HAUMMbIX
(haKTOPOB W OIpECIICHUS CBS3H 3aBU-
CUMBIX ¥ HE3aBUCUMBIX MIEPEMEHHBIX




