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1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

Llenpto ocBoeHuss Moayisl AUCUHUIUIMHBI «l[lmaHUpoBaHUE AKCHEPUMEHTa» SBISETCS
NOJTrOTOBKa OakanaBpoB 1o HampasieHuto 22.03.02 «Mertamnyprus» ¥ NpouiIo MOoAroTOBKH
«O0paboTKka METAJIOB JaBJICHUEM» - OYHOM (opMbI OO0ydeHHs K MpodecCHOHATHHOM
NeSITeIbHOCTH B COOTBETCTBMH ¢  TpeOoBaHusiMu DenepanbHoro ['ocynapcTBEHHOTO
00pa30BaTesIbHOTO CTaHAAPTA.

3amauell M3yuyeHHs TUCHMIUIMHBI SBISETCS IMOATOTOBKA CTYJIEHTOB K TBOPYECKOMY
MPUMEHEHUIO MOJTyYEeHHBIX 3HAHUH MPU CO3/ITaHUU HOBBIX M COBEPILIEHCTBOBAHUIO IEHCTBYIOIINX
TEXHOJIOTHYECKUX MPOLIECCOB, POPMUPOBAHUIO Y CTYJACHTOB CUCTEMBI 3HAHUH 10 TUIAHUPOBAHMIO
SKCTIEPUMEHTOB BO BceX cdepax yueOHON W MPOM3BOIACTBEHHOHN NEATEIBHOCTH. JTa 3aaava
peraeTcs cleayouMu criocodamu:

- J1aTh TIOHATHA 00 OLIEHKE HKCIIEPUMEHTAIbHBIX JaHHBIX, TeHEPAIbHON COBOKYITHOCTU U
BBIOOPKU U3 HEE CIIyYaHbBIX BEJIMYUH;

- copmupoBaTh y CTyIEHTa MpPEACTaBICHHUS O KOPPENISALMOHHOM U PErpecCHOHHOM
aHAIM3aX, METOAWKE OIEHKH W OTCEHMBAHUHM Pa3IUYHBIX (AKTOPOB BBIOOPOK CITyYalHBIX
BEJIMYUH;

- HAy4YuTh OOYy4YarolMXcs METOAaM IUIAHMPOBAHHOTO OKCIEPUMEHTAa M TOUCKa
ONTHUMAJIbHBIX 3HaAUE€HUH (PYHKIINK OTKIIMKA B OIPEEIICHHOM 00JaCcTH CyIIECTBOBaHUS (haKTOPOB
TEXHOJIOTMYECKOI0 MPOIIeCcCca;

- IPUMEHATHh METOJbl MJIAHUPOBAHHOTO SKCIIEPUMEHTA IJI1 OOJIETYEHHS PACUETOB MpU
NPUMEHEHUH JPOOHOT0 (PaKTOPHOTO HIKCIIEPUMEHTA.

2 MecTo IMCHUILTHHBI (MOYJI5) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

HucuumuinHa IlnanupoBaHMe SKCIIEPUMEHTAa BXOAUT B 00s3aTEIbyl0 4acTh y4eOHOIO
u1aHa 00pa30BaTEeNbHON MPOTPAMMBI.

Jis  u3ydeHus  AMCUUIUIMHBL  HEOOXOAMMBbI  3HaHMs  (YMEHHMs,  BIAJEHU:),
c(hOpMHUPOBAHHBIC B PE3YJIbTATE U3YyUCHUS AUCLUIUINH/ IPAKTUK:

Maremartuka

dusuka

AHanu3 4uciIoBor HHGOpMAITHI

WNudopmarrka u nHGOPMAITMOHHBIE TEXHOJIOTHH

3HaHus (YMEHUs, BIAJI€HUs), MOIYYEHHbIE IPU U3YUYEHUH JaHHOM JUCLUUIUIMHBI OyIyT
HEOOXOIUMBI [Tl U3YyUCHUS TUCIUITIINH/TIPAKTHK:

MeTob! ONITUMH3AIMH POLIECCOB 00PAOOTKU METAIUIIOB JaBICHUEM

[ToaroroBka Kk caue ¥ caaya rocyJapCTBEHHOTO IK3aMEHa

3 KomnereHunu o0y4aouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUSI

AMCUUIJIMHBI (MOYJIf) U IVIAHUPYeEMbIe Pe3yJibTaThl 00y4YeHu sl

B pesynbrare ocBoeHus aucuMimiuHbel (Moayisl) «llnaHupoBaHME 3KCIEPUMEHTa»
oOyyaromuiics 1okeH 001a1aTh CIEAYIOIUMU KOMITETEHIUSIMHU:

Kon nanukaTtopa WNHnukaTop TOCTHKEHUST KOMIIETECHITUN

OIIK-4 CrocobGeH TpOBOAWTH HM3MEpPEHHS H HaOmoIeHus B cdepe mnpodeccHoHanbHOMI
JeATeILHOCTH, 00pa0aThIBaTh M IPEJICTABISITH SKCIICPUMEHTAIBHBIC TAHHBIC

OIIK-4.1 BriOupaer u npuMeHsieT METOBI U CPEeJICTBA U3MEPEHUS Ul ONpEeeTICHHS
CBOMCTB MaTEpHAJIOB ¥ U3JIEINI U3 HUX
OIIK-4.2 [IpoBOIUT SKCIIEpUMEHTAIBHBIE HCCIIEIOBAHUSA M MCIOJIb3YET OCHOBHBIE

IIPUCMBI 06pa6OTKI/I 1 NPpCACTAaBJICHUA ITOJTYUYCHHBIX JAaHHBIX




4. CtpykTypa, 00bEM H coaep/KaHue IUCHHUIIIMHBI (MOLYJIs1)
OO0mas TpyI0EMKOCTh JUCITUIUIMHBI COCTABISIET 3 3a4eTHBIX enuHull 108 akaa. 4acoB, B TOM

JHCIIC:

— KOHTaKTHas padota — 61,6 akaj. 4acoB.:
—ayauTopHas — 60 akaj. 4acos;

— BHeayautopHas — 1,6 akaj. 4acos;

— caMocCTosTenbHas paboTa — 46,4 akaJl. 4acoB;

— B (hopme nmpakTHIecKoi moaAroToBKy — ) akaj. Jac;

dopma aTTecTalny - 3a4eT

AynuTopHas 3 8
KOHTaKTHas paboTta E & ®dopma TeKyuiero
Paznen/ tema % (B axaz. uacax) & E‘ Bun KOHTpOIA Kopn
S & ©| caMOCTOSTENBbHOI | yCcIeBaeMOCTH U
JUCHUITIINHBI [5) H < o KOMIICTCHILINHN
3 S paboTbl IIPOMEKYTOYHON
na6. | mpaxr. | €3
Tlex. : 1 28 aTTeCTalnn
3aH. 3aH. | O &
1.
1.1 Beenenune. Cenenus u3
TEOPHUH  BEPOSITHOCTH U
MaTeMaTHYECKOU
CTaTUCTHKKA  (TeHepaybHast popaborka
COBOKYITHOCTb, BBIOOpKa 6o P eTpnqecxoro Texymmit
CITy4alHbIX BEJIUYKH, (neII)< LHOHHOTO) KOHTPOJIb
XapaKTEPUCTUKU BBIOOPKH). 3 1sul| s MaTePHANA YCIIEBaEMOCTH. OIlK-4.1,
ITonstue 0 BUJIaX ’ s ‘I:SHI/IQ' [IpoBenenne OIIK-4.2
TUTAHUPOBAHUS Y pacueTHbIX padoT ¢
JIOIIOJIHUTEIBLHOTO
MaTeMaTHYECKOTO H MaTeDHANA npumenenuem [1K.
(usnveckoro p ’
SKCHEPUMEHTOB, TIPUHLIMTIAX
TEOMETPUUYECKOTO u
(huzndeckoro moaoous
1.2 CTaTHCTHYECKHE
METOABI B  YNpPaBJICHUU
Ka4eCTBOM MPOYKIMA. - o
Texymuit KOHTPOJb
TIPOAYKITUH. [TpuHOATIBL
BbIOOpa  KOHTPOJIHPYEMBIX
rapaMeTpoB UM HUX YpOBHA B TpopaGoTka Tercyumit
craHgapTax Ha
MCTaJ]J'lp HECKYIO TEOPETUYECKOTO KOHTPOJIb
yP Y (JIeKIMOHHOT0) YCIEBAaEMOCTH.
TIPOIYKITHIO. OIIK-4.1,
CrraTmeTieckoe 4 4/1,51 6 MaTepHaa. [IpoBeneHue OTIK-4.2
0GOCHOBAHIC oGBeMa N3yuenune pacueTHbIX paboT ¢ ’
6 JIOTIOTHUTENBHOTO | mpuMenenuem [1K.
BBIOOPKH TIpU KOHTpOJIE Yy Marepuana - AKP Ne 5
MOCTaBIIMKA u ’ -
notpeburens. KonrponabHble
KapThl. O6mas cxema
yIpaBIeHUs
TEXHOJIOTHYECKUM
00BEKTOM C aJanTHBHBIM
0JI0KOM




1.3 XapaKTepUCTUKU BHJOB

9KCIEPUMEHTOB

(Teopernueckuil  moAXon,

MaTeMaTHYeCcKoe

CUMYJUPOBAaHUE  YCIIOBHUI

IKCIIEPUMEHTA, (HU3HICCKUI IIpopaboTka

9KCIIEPUMEHT), yCIIOBUS METOMYECKUX

o100Hst (usugeckoro YKa3aHHUH K Texywmuit

00beKTa M MaTepUaIbHOU IIPAaKTHYECKUM KOHTPOJIb

xonmu. Bpibop Hambonee 3aHATHSM, YCIIEBa€MOCTH. OIK-4.1
3¢ deKkTUBHOM CXEMBI 41,51 6 COCTaBJIEHHE IIposenenue OIK- 4' 2’
SKCIEPUMEHTA. KOHCTIEKTa, pacueTHbIX paboT ¢ ’
Cocrapnenue M1aHa MOJArOTOBKA npumenenueM [1K.

TIPOBEIEHUS SKCIIEPIMEHTOB OTBETOB TIO - AKP Ne 4

Pa3sHbIX ypOBHEN (OIBITHBIH, KOHTPOJIBHBIM

na0opaTopHbIi, BOIIPOCAM.

MOJIY-TIPOMBILIICHHBIH,

IIPOMBILIICHHBIH,

U3rOTOBJICHUE

OIIBITHO-IIPOMBIIITIEHHOM

TIAPTHH)

1.4 BBenenue B METOAMKY

IUTaHUPOBAHUS

JKCIEPUMEHTA (oOmue IIpopabotka Texymmii

MOHATHSL, TPUHIMIBI). Buabt TEOPETUYECKOTO KOHTPOJIb

1apaMeTpoB ONTHMU3aLUY, (JIEKIIMOHHOTO) yCIIEBAEMOCTHU. OIK-4 1
0000IIIEHHBIH napameTp 415U | 6 MaTepHaa. [TpoBeneHue OTIK- 4' 2’
ONTUMH3ALINH, GdyHKIMA H3zyuenue pacdeTHbIX paboT ¢ ’
JKEeNaTeIbHOCTH. Bri6op JoronHUTeNnbHOTO | npuMenenueM I1K.

THIA MaTeMaTHYeCKOM1 MaTepuaia. - AKP Ne 6
TIOJIMHOMHAJILHON MM MHOU

MOJEIH.

1.5 Tlomublii u JpoOHBIH

(aKTOpHBIA  HKCIIEPUMEHT.

IIpaBuna MOCTPOEHUS

IUTAaHOB — IPOOHBIX PEIUTHK.

Pucku npu wucnonb3oBaHuu

IUIAHOB c JIPOOHBIMU TIpopaboTka Texywmuit

peliMKaMu — BIMSHHE Ha TEOPETUYECKOTO KOHTPOJIb

TOYHOCTH NPOTHO3UPOBAHUS (JIeKIITMOHHOT0) YCIIEBaEMOCTH. OIK-4.1
¢yHKIMKM  OTKIMKA. Twumsl 4/1,511| 6,4 MaTepHaa. IIposenenue OIK- 4' 2’
IUIAHOB ~ BKCIEpUMEHTa — W3zyuenue pacdeTHbIX paboT ¢ ’
IBY- W Tpex (aKTopHbIE JonosgHuTensHoro | npumenenueM I1K.

mwianbl Tuna N = mn (N — MaTepuana. - AKP Ne 6, 7

HE0OXO0IUMOE  KOJHYECTBO

OIBITOB, M — KOJIHYECTBO

ypOBHEH BapbUPOBAHUS

cilydailHbIX (DaKTOpOB, N —

KOJIMYECTBO (haKTOPOB

1.6 Koaddurmenr

KOHKOpJaLuu

(ko3¢ dunmeHT  coriacus)

IIpY  DKCIEPTHOM  OLICHKE

BiAMsiHUS ~ (AKTOPOB  Ha

(byHKIMIO OTKJIMKA IIpopabotka Texymmii

(mapaMeTp  ONTHMHU3AIMH). TEOPETUYECKOTO KOHTPOJIb

OcHOBHBIE CBOMCTBa (JIEKIIMOHHOTO) yCIIEBAEMOCTHU. OIK-4 1
MaTpULBl ~ MaTeMaTHYECKH 415U 6 MaTtepuana. [IpoBenenne OIK- 4' 2’
IUTAHUPYEMOTO N3yuenune pacueTHhIX padoT ¢ ’
SKCIIEpPUMEHTA JoronHUTeNbHOTO | npuMenenueM I1K.
(OpTO-rOHANBHOCTD, MaTepuana. - AKP Ne 8
POTOTa0EIBHOCTD,

CHUMMETPUYHOCTb,

HOpPMHPOBKa

JKCHEPUMEH-TAIbHOM
MAaTPHIIBI).




1.7 Meronuka
K03(hGULUEHTOB

pac4deTa

SMIIUPUYECKOIO ypaBHEHUS TIpopaboTka Texywmuit
MO JIaHHBIM MPOBEIECHHOTO TEOPETHYECKOTO KOHTPOJIb
IUTaHUPYEMOTO (IeKIMOHHOTO) yCIIeBa€MOCTH. OIK-4.1
JKCHEPUMEHTA. CBsi3b 4 415U 6 MaTepHaa. [IpoBeneHue OIIK 4' 2’
a¢dexTa (akropa c Nzyuenue pacuyeTHbIX padboT ¢ ’
koo PunmenTamu JIOTIOTHUTENBHOTO | mpuMeHeHueM [1K.
YpaBHEHHUS. Kpurepun Marepuaa. - AKP Ne 9
ONTUMAJILHOCTU IUIAHOB
SKCHEPUMEHTA.
1.8 BBenenue B penieHue no
TTOUCK OIITHMAITBHOTO .
Y IIpopaboTka Texymmii
9KCTPEMAILHOTO  3HAYEHUS
TEOPETUYECKOTO KOHTPOJIb
rmapamMeTpa ONTHMH3ALUH B
(JIEKITHOHHOTO) YCIIEBaEMOCTH.
obmnactu ornpeeNeHHs OIlK-4.1,
3 J/LSU| 5 Mmarepuana. ITpoBenenue
GdbyHKIMN JIBYX u OIIK-4.2
Wzyuenue pacueTHBIX padoT ¢

MHOT'0-(paKTOPHBIX

aBHCHUI (METOZI KpYTOTo JoronHUTeNnbHOro | npumenenuem I1K.
yP MaTepuaia. - AKP Ne 9
BOCXOXICHHSI
Bokca-Yuncona u np.)
Hroro no pazmeny 30 30/121 | 46,4
HWroro 3a cemectp 30 30/121 | 46,4 3a4€T
Hrtoro mo gucuuminye 30 30/121 | 46,4 3a4eT




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

B mpomecce npenonaBanus — auciuiuiiHbl - «[lmaHuMpoBaHME — AKCIEPUMEHTa»
MPUMEHSIOTCS TPAAULIMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexnu MPOXOAT KaK B TPAIUIIMOHHON (hopMme, Tak U B opMe JIEKIUH-KOHCYIbTAalNH,
r7ie TEOPETHUECKUI MaTepral 3apaHee BbIJAETCS CTYJIEHTaM JJII CAMOCTOSITEIbBHOIO U3YUYEHUs,
JUIsL TIOATOTOBKHM BOIPOCOB JIEKTOPY, TakKMM oOOpa3oM, JIEKIHs MPOXOJUT MO THUILY
BOIIPOCHI-OTBETHI-AUCKYyCCUA. JIEKIMM YHUTAIOTCS C HUCIOJb30BAHUEM MYJIbTUMEAUINHOTO
000pyA0BaHus, IPE3EHTALMOHHBIX MATEPHAJIOB.

JlekMOHHBIN MaTepuan 3aKpervisieTcs B XOAE€ NPAKTUYECKUX 3aHIATHM, Ha KOTOPBIX
BBITMIOJIHAIOTCS. TPYIIIOBBIE WJIM WHAMBUAyalbHbIE 3aJaHud IO mpolaeHHoW Teme. I[lpu
MPOBEJCHUH MPAKTUYECKUX 3aHATHI MCHOIB3YETCS METOJA KOHTEKCTHOTO OOyuYeHHSs, KOTOPHIH
MO3BOJIIET YCBOUTH MaTepuajl MyTEM BBISBICHMS CBA3EH MEXy KOHKPETHBIM 3HAHHUEM U €r0
MPUMEHEHUEM.

[Ipy BBIMIOJIHEHNWU NPAKTHUUECKUX 3aHATUN HCIOIb3YETCS] TEXHOJIOTUS KOJIJIEKTUBHOTO
B3aMMOJICHCTBHSI. 3aHATHUS MIPOBOASTCS B BHUJIE 00CYXIIEHUS MOTYYEHHOTO 3aJaHUs, TPU STOM
CTYJEHThl pabOTalOT COBMECTHO C TOCJIEAYIOUIMM TpPYHIOBBIM aHAJIU30M IOJTYYEHHBIX
pe3yIbTaTOB.

B yueOHOM mporiecce HCTONMB3YIOTCS aKTUBHBIE U HHTEPAKTUBHBIE (DOPMBI TIPOBEICHHS
3aHATUNA (KOMIBIOTEPHBIE CHUMYJALNUU, pa300p KOHKPETHBIX CHUTYyallUid) B COYETAaHUU C
BHEAyIUTOPHON pabOTON ¢ 1eNnbi0 OPMUPOBAHUSA U PA3BUTHs MPO(ECCHOHATBLHBIX HAaBBIKOB
o0ydaromuxcs.

CamocrosTenbHas paboTa CTYACHTOB CTUMYJHPYET CTYACHTOB K HWHIUBUIYAIbHOU
npopaboTKe TeM B IpOIecce HaMKMCcaHus pedepaToB, BHIMOTHEHUS UHIUBUIYaTbHBIX 3aJaHHH, B
IPOLECCE MOATOTOBKU K KOHTPOJIbHBIM paboTaM U UTOTOBOI aTTECTALINU.

6 YueOHO-MeTONMYeCKOE 00ecneueHHe CaMOCTOSTeIbHOI padoThI 00y4aroIIuXCs
[IpencraBneHo B mpuiI0KeHUN 1.

7 OueHoYHbIE CPeICTBA AJIsl IPOBEACHUSI IPOMEKYTOYHOM aTTeCTAIUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHGOPMAIIMOHHOE 00ecnieyeHne JUCITUNIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. Menbanuenko, A.C. AHanu3 JaHHBIX B MaTepHalioBeeHnH : yueOHoe nmocodue / A.C.
Menpanuenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — Tekcrt : 2neKTpoHHBIN // JlaHb : 3MeKTpOHHO-OMOIHOTEeYHAsI CUCTeMa. —
URL: https://e.lanbook.com/reader/book/117168 (mara obpamenus: 18.12.2019). — Pexum
JOCTyTa: JJi aBTOPH3. MOJIb30BaTENeH.

2. Augapees, C. M. MonenupoBaHue 00bEKTOB U CUCTEM yIIPaBIeHUs : yueOHOe mocooue
/ C. M. Auapees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 anektpon. ont. nuck (CD-ROM). -
3aru. ¢ Tutya. skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara oOpamenus: 04.10.2019). -
MakpooObekT. - Tekct : anmekTpoHHBIH. - [SBN 978-5-9967-1028-7. - CBeneHusi AOCTYITHBI
taxxke Ha CD-ROM.

0) JlonmoiHUTE/IbHAS JINTEpPATypa:
1. Annep, FO.I1. Merononorus M npakTHKa MJIaHUPOBAHUS SKclepuMeHTa B Poccum:
monorpadus / FO.I1. Annep, FO.B. I'panosckuit. — Mocksa : MUCUC, 2016. — 182 ¢. —



ISBN 978-5-87623-990-7. — TexkcT : 31eKkTpoHHBIA // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/93686 (nata obpamenus: 17.12.2019). — Pexum
JOCTYTIA: [T aBTOPU3. TTOJIb30BATEIEH.

2. Menbanyenko, A.C. MaremaThueckas CTaTUCTHKA M aHAIW3 JaHHBIX : y4eOHOE
mocooue / A.C. Menpauuenko. — MockBa : MUCHUC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — Tekcr : aneKTpoHHbIH // JIaHb : 2MEeKTpOHHO-OMOINOTeUHas cUcTeMa. —
URL: https://e.lanbook.com/book/108035 (mara obpamenus: 18.12.2019). — Pexum moctyma:
JUTSL aBTOPU3. TTOJTb30BATEIICH.

3. Crenanos, I1L.E. [TnaaupoBanue sxcriepuMenTa : yueOHo-MeToquaeckoe mocobue / I1LE.
CrenanoB. — MockBa : MUCHUC, 2017. — 22 c. — Teker : snexkrponHsld // Jlaup :
IeKTpOoHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: [T aBTOPU3. MTOJIb30BATEIICH.

B) MeToan4yeckue yKazaHusi:

1. Cratuctuueckue MeToabl 00pabOTKM M aHaIM3a YHCIOBOH MHPOPMALIUU, KOHTPOJIS U
ynpBbeUIeHHsS KadecTBOM mpokata/M.U. Pymsunes, C.A. JleannoBckuii, H.A. Pyunnckas, K.E.
Uepkacos, A.B. JlorunoB. — YueOHOe mocobue. — Marautoropck: M31-Bo MarHuToropck. roc.
TexH. yH-Ta uM. [ .. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. Bapuantel 3amaHuii 1O aHaTU3y 4YHCIOBOH HHGpOpMAIMM s
OakanmaBpoB. — MeToauveckue ykazanus. - Marautoropck: M3a-Bo MarHuToropck. roc. TEXH.
yH-Ta uM. I".1. Hocoga, 2017. 15 c.

r) [IporpammHuoe o6ecnieuenue u UaTepHer-pecypcebi:

IIporpammHoe obecrieyeHue

HaunmenoBanue .
10 No norosopa CpoK nencTBus JIUIEH3UU
MS Office 2007 |n, 135 61 17.09.2007 GecepouHo
Professional
STATISTICA 8.6 [K-139-08 o1 22.12.2008 0eCCPOUHO
Deform3D No173 o1 20.12.2007 0ECCPOUHO
771p CBOOOJHO pacHpoCTpaHIeMOe 0eCcCpOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca CchlIKa
IMEKTPOHHEIE pecypert Gubmuorekn MITY uv. http://magtu.ru:8085/marcweb2/Default.asp
I'.1. HocoBa
Poccuiickas  T'ocynapcrsennas  GnommoTexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
@enepanbHOE TOCYIapCTBEHHOE  OIOKETHOE
yUpexKIeHUE «DenepanbHbINA urctutyT|URL: http://www]1 . fips.ru/
MPOMBIIUIEHHOH COOCTBEHHOCTH)
Wudopmanmonnass cucrema - EnmHOEe OKHO

URL: http://window.edu.ru/
J0CTYyIa K HHOOPMAIIMOHHBIM pecypcam

[Touckoas cucrema Akagemust Google (Google
Scholar)

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




HanmonansHas MH(pOpMaAIMOHHO-aHATUTUYECKAS
cucreMa — PocculiCKUI MHIEKC HAYYHOTO LIUTUPOBAHUS
(PUHI)
OnekTpoHHas 0a3a nepuoandeckux m3nanuii East View
Information Services, OO0 «MBUCy

9 MaTepuajbHO-TEXHHUYECKOEe o0ecnedyeHne JMCIUIINHBI (MOIYJIs)

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

https://dlib.eastview.com/

MarepHuanbHO-TEXHHUECKOE 00eCIIeYeHNE JUCIUIUINHBI BKIIIOYACT:

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHNE JUCIUTUINHBI BKITIOYAET:

1. YyeOnas aytutopus Uit IPOBEICHHSI 3aHATHH JIEKIIHOHHOTO THIIA OCHAIIICHA!

- TEXHUYECKHMH CPEJCTBAMU OOYUYECHHS, CIy)KallMMH Il TPEICTABICHUS y4eOHOI
uHpopManuu OOJBIION ayAUTOPUM: MYJBTUMEIUNHBIMH CpEICTBA XpaHEHMs, Mepefayd U
npeJcTaBlIeHNs yueOHOM nH(pOpMalnu;

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

2. Y4eOHas ay TUTOPHS TSI IPOBEICHHSI PAKTUICCKUX 3aHATHIA OCHAIIIEHA:

- TEXHUYECKMMHU CpPEICTBAMU OOYUYEHMs, CIy)KallUMU I HpEeICTaBICHUs Y4eOHOI
uHpopManuu OOJBIION ayAUTOPUH: MYJIBTUMEIUHHBIME CPEICTBA XpaHCHHS, Tepeaaydl U
npezcTaBieHns yueOHoi nHpopMaluu;

- CHeMAIM3UPOBAHHON MeOEbIO.

3. YuebOHas ayautopus A TPYNIOBBIX M MHIAMBUIYAJIbHBIX KOHCYJIbTALUH, TEKYILIETO
KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTAllMU OCHAIIICHA!

- KOMIIbIOTEPHOM TexHUKoI ¢ makerom MS Office, ¢ noakmouenuem k cetu «HTepHe™
¥ C JIOCTYTIOM B BJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCUTETA;

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

4. IToMemeHNEe AJII CAMOCTOSTEIBLHOU pa0OThI OCHAIIEHO:

- KOMIIbIOTEPHOM TexHUKoI ¢ makerom MS Office, ¢ noakmouenuem k cetu «HTepHe™
¥ C JIOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCUTETA,

- CTIeLMAIN3UPOBAHHON MEOEIIBIO.

5. TlomemeHue IS XpaHEHUS H TPODUIAKTUICCKOTO OOCTYyKUBaHUS YUEOHOTO
000py/10BaHHUs OCHAIICHO:

- CHEMAIM3UPOBAHHON MEOENbIO: CTeITaKaMHU JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMHU JJIsl pEMOHTa y4eOHOIro 000py10BaHMS;

- kadamu It XpaHeHus y4eOHO-METOMYECKON TOKYMEHTAIUN U MaTepUAIIOB.



o0yuawuuxcs

6 Y4eOHO-METOAMIECKOE

o0ecmeueHue

CaMOCTOATEJIbLHOM

IMPUJIOXXEHMUE 1

padoThI

OuenoyHble cpedcmea Ol Npo8edeHUst MeKyue20 KOHMPOIA 6 eude  ayoumopHou

KoHmpoavHou pabomul (AKP)

% C

Hepeqenb mem 0715l HOO2OMOBKU K CEMURAPCKUM 3AHAMUAM .

HcxonHble naHHbIE Ui IMPOBEIEHUS MPAKTUUYECKUX 3aHATUN IpeacTaBieHbl B 16
BapHUaHTax CIyyailHbIX BBIOOPOK (00beM BBIOOPKU — n = 59), OZMH U3 KOTOPBIX MPUBEIECHA 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
22
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

5,1
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
725
13,86
17,61
11,12
10,51
2,35
7,79
14,66
539
3,18
9,08



2,87 18,35 5,52 1,65 1,26 60,02 11,69 9,92
2,2 16,21 3,07 2,57 1,64 62,35 11,1 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 17,94 4,89 1,93 1,58 60,13 10,45 17,72
2,06 15,72 5,72 1,09 1,9 6242 6,82 12,56
2,71 19,44 491 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 14,91
2,74 19,49 3,93 2,95 1,69 59,3 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 1,46 62,62 10,68 13,85

AKP 1. [Ipaktrdeckast nepBuyHasi 00paboTKa BEIOOPKH CITydaifHON BEIIMYHHEI

Beruncnuth ¢ mpuMeHEHHeM TmporpammHoro mpoaykta Exel cratmctuueckue
XapaKTepUCTHKN (MHHUMAJIbHbIC, MaKCHMaJbHbIe, pa3Max 3HAYCHWH, CpeIHHE 3HAYCHUS,
CpeIHEKBaIpaTHUECKOE OTKJIOHEHHEe-CTAaHIaPTHOE OTKJIOHEHHEe, KO3()PUIMEeHT BapHaluu,
MeJuaHa, MOJIa) pacYeTHOU BBHIOOPKHU. TO €CTh BBIUUCIUTH MO HE3aBUCUMBIM (Xi) U 3aBUCHMBIM
(Yi) cimy4aifHbIM BeTMYMHAM CIEAYIONINE XapaKTEPUCTUKH:

- MUHUMAJIbHBIE 3HAUCHUSI CTyYalHbIX BeTUIUH - (Xi, Yi)min;

- MaKCHUMaJlbHbIE 3HAUCHUS CIIyYaHBIX BETUYHH - (Xi, Yi)max;

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

- cpennee 3HaueHUE (Xicp, Yiep) = X(Xicp, Yicp)/n, TI€ N — 00HEM BBIOOPKU;

- CpeIHEKBAJPaTUYECKOe OTKIOHEHHE=CTaHIApPTHOE OTKJIOHeHHe Sxi = [X (Xi —
ch)2/n]°’5; Syi = [Z (Yl - ch)z/n]o’s;

- KodppummeHT Bapuanuu, % — Vxi = (Sxi/Xepi) 100 % 1 Vyi = (Syi/Yepi) 100%;

- MeauaHa BeIOOpkH (med) — cpenIuHHOE 3HAYEHHE CIyYaliHON BETMYHUHBI MEXIY
MUHHMaJIbHBIM U MakcUMaNbHBIM ee 3HaueHusIMU — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min]/2;
MeraHa B OOJBIIMCTBE CIy4YaeB HE COBIAIACT CO CPEAHUM 3HAUCHUEM BBIOOPKH;

- Moza BeIOOpKH (mod) — HamboJiee YacTO BCTpEYArolieecs 3HAYCHHE CITyYalHON
BEJIMUMHBI (OTPEeNAeTCs aHAIU30M CIIyYaifHON BBRIOOPKH UJIH 110 TUCTOTPaAMME).

[TocTpouTh rUCTOrpaMMBbI CITyYalHBIX BEIMYUH (Tpaduueckoe pacipeneicHmne
CIIy4aiiHOM BEJIMYUHBI) U CPABHUTH UX C TEOPETUUECKUMHU paclpeaeIeHUSIMU.

Jis xoHKpeTHOH ciydaiiHoW BenumuuHbl (Xi, Yi) ee pacmpeieseHHe B BBIOOpPKe
OINpeeNsaeTcss MOCTPOEHUEM THUCTOIPaMMBbl. AJITOPUTM 3TOTO IOCTPOEHUS 3aKiIldaeTrcs B
CIEYIOILEM:

- Ha OCH OpJAHMHAT OTKJIAJBIBAETCS 4acToTa (Ni) WM YacTOCTh (ni/n) — KOJTHYECTBO
3HAYEHUN CIIy4ailHOW BEJIMYMHBI, MOMAAAIONIUX B ONPEEICHHbIA WHTEPBAJ 3HAYEHUN; HA OCH
abImce OTKJIAIBIBAETCS HECKOJILKO MHTEPBAIOB BHYTPU pa3Maxa CIydailHOW BETWYHHBI, YHUCIIO



ITHX MHTEPBAJIOB OMPEAEISACTCS CTATUCTHYECKH, B OOJIBIIMHCTBE CITyYaeB 3TO YUCIIO COCTABIISET
10 nunTEpBaNOB;

- TIPA 3TOM TPOBEPOYHBIMU KPUTECPUSMHU TPABUIBLHOCTH TIOCTPOSHUS THCTOTPAMMBI
SIBIISICTS BBIMIOJIHEHMSI YCIOBUN Xni = n WwiK X(ni/n) = 1.

AKP 2. KoppenaunoHHbIi aHAINU3 BHIOOPKU

PacunrtaTh mpu momomu mporpammoro npoaykra Exel (Haxats Ha knaBuiny fx, BRIOpaTh B
HNO3ULIUU «CTATUCTHKa» (YHKLHUIO «KOppem», yKa3aTb KOOPIMHATHI COOTBETCTBYIOIIMX Map
CIIy9aifHBIX BEJIMYHH, MOJYYUTHh 3HAUYEHUS MApHBIX KOd(P(PHUIMEHTOB KOPPENALNHU) TOMapHBIC
K03(pPULIMEHTHI KOPPETALMU MEXTY HE3aBUCMBIMU CIIyYalHBIMHM BETMUYUHAMH — Ixixi+] W MEXIY
3aBUcUMBbIMU (Yi) ¥ He3aBUCUMBIMHU (Xi) MEPEMEHHBIMU -lyixi; ONPEACTUTh WX 3HAYUMOCTD
IyTeM CpaBHEHHUS C TAOJMYHBIMH, KPUTUUECKMMHU 3HAYEHUSAMH KO3 PUIIMEHTa KOPPEILUY.

Hwxe npeacrasiena Tabnuia ¢ KpUTHIECKUMHU 3HAUYCHIMH KO3 QHUIIMEHTa KOPPEISIIIH B
3aBUCHUMOCTH OT 00beMa BBIOOPKH (N) U YPOBHA 3HAUUMOCTH (01); 0. = 1 — p, T€ p — BEPOSATHOCTD
COOBITHSI.

Kputnyeckue 3HaueHus: ko3 uiimenTa Koppessiuu

Ob6wvem 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
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 3a05eHbI OpMYJIBI IS pacdeTa MmonapHoro koG GuineHTa KOppeIsaiyu:
- Ixixi+l = 2(Xi— Xiep)( Xi+1 — X(i+1)ep ) XiXi+1/NSxiSX i+1




~Tyixi = 2(Xi— Xiep)( Yi— Yep) YiXi/ nSxiSyi.

3HaynMOCTh KO3 (uIMeHTa MapHOH KOPPENALUU  ONpEACseTCS CpPaBHCHHEM
dakTHuecKkoro 3HaueHHs KOI(QQUIMEHTAa KOPPEISAIHMH ¢ TaOJUYHOM 3HAYCHHEM: €CIIU
(akTHyecKoe 3HaUYeHHE OOJIbIIE TAOJUYHOTO, TO CYNICCTBYET MEXKIY HCH3BECTHBIMH 3HAUYNMAst
CTaTUCTHYECKAs CBsI3b, B IPOTHBHOM CJIy4ae TaKOBast CBSA3b OTCYTCTBYET.

AKP 3. Ortceuts He3HaumMble (akTop aHaIM3UpyeMoil BbIOOpkH. OmpenenuTsb
CTAaTUCTHYECKH 3HAYUMBIE CBSI3U MEX1y 3aBUCHMBIMHM U HE3aBHCUMBIMU NEPEMEHHBIMM U BHUA
pPErpecCMOHHOM 3aBUCUMOCTH, @ TAK)KE MEX1y HE3aBUCUMBIMH I1€PEMEHHBIMHU.

B nepByto ouepeb CTPOUTCS KOPPEISALMOHHAS MAaTPULa — CHMMETPHYHAsi OTHOCUTENIBHO
JUaroHaiv (aHaJOTMYHO TaOMUIE CIOPTUBHOIO COPEBHOBATEIBHOIO KOMAHAHOIO WM
JMYHOCTHOT'O YeMIIHOHATa) — 00pa3el] IPUBOAUTCS] HUXKE.

X X2 X3 X4 Xs Y1 Y2 Y3 Y4
X1 1 Ix1,x2 I'x1,x3 I'xl,x4 Ix1,x5 Tyl xl Iy2xl1 I'y3.x1 I'y4 x1
X2 1 Tx2x3 Tx2,x4 Tx2,x5 Tyl,x2 Ty2,x2 Iy3.x2 Ty4,x2
X3 1 I'x3.x4 Ix3.x5 Tyl,x3 Iy2,x3 I'y3.x3 I'y4 x3
X4 1 Tx4,x5 Tyl x4 Ty2,x4 Iy3x4 Tyd x4
Xs 1 Tylx5 Iy2,x5 Iy3.x5 Iy4.x5
Y1 1 Iyly2 Iyly3 I'yly4
Y2 1 1y2,y3 Ty2,y4
Y3 1 I'y3,y4
Y4 1

3arem 3HaueHHA K03(PPUIIMETOB MAPHBIX KOPPEISALUI OTMEYAIOTCA 3HAKOM (+), €CITU 3TOT
K02 PUITUEHT KOPPEISIIIUN CTATUCTUYECKH 3a9UM, ¥ 3HAKOM (-), €clTi KO3 UIIUESHT KOPPEIAIUN
He3HayuM. /{715 oTcenBaHMs HE3aBUCUMBIX MEpEeMEHHBIX (X-0B) MPOBOIUTCS (OJUH U3 METOJIOB)
clenyromas mporenypa: u3 oOueil KoppensiuoHOW MaTpHUIlbl BBIACNAETCS y4acTOK ¢ Xi U B
sTYeHKaxX MPOCTABIISICTCS COOTBETCTBEHHO (+) wiu (-).

X1 X2 X3 X4 Xs Kom-Bo

3HAYNMBIX
KOppeTsLHii

X1 |1 + - + - 2-1-0

X2 |+ 1 - - + 2

X3 | - - 1 + - 1-0

Xa | + - + 1 + 3

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

Taxum oOpa3omM, mocie AByX urrepanuit octanuch 3 X-a - Xi, X3, 1 Xs.

Jlnist BBIOOpA 3HAUYMMBIX 3aBUCUMOCTEH (110 KOAPPHUIHUEHTY KOPPEIALNN) MEXIY Y-MU U
X-MH, 4TOOBI TOCTPOUTH PETPECCHOHHBIC YPaBHEHHS CBS3M, HEOOXOAMMO MPOAHAIN3UPOBATH
ellle OJJHY YaCTh KOPPEISIIMOHHON MaTPHULIBL:

Y1 Y2 Y3 Y4 3HaYNMEBIE
Koppessanuu Xi
c Yi

X I'yl,x]/‘l‘ l'y2,x1/- 1'y3,x1/+ ry4,x1/- XicYiuYs3

X2 Ixix2/- | Ixix2/- | rxix2/- | rxixo/- X2 — HeT
KOppEISALHIA C

Yi

X3 rxl,x3/- I'x1 ,x3/- rxl,x3/- Ixl ,x3/+ X3c Y4

X4 Ixlxa/t | Ixixa/+ | rxixa/+ | rxixa/- | Xac Y1, Y2, Y3

Xs Ixix5/- | Ix1x5/- | Ixixs/- | Ixixs/+ Xs5¢c Y4

3Hau. koppell. Yi | Yic | Y2cXs4| Ysc Ysc
c Xj X1, X4 X1, X4 | X3, X5




Ha ocHoBanmnM 3HaUNMBIX K03 (PUIIMEHTOB KOppesauun Mex Ay Yiu Xi OMpeesseTcs, 4To
HE00XO0IMMO TMOIY4YUTh PErPECCUOHHBIE YPABHEHUS CIEIYIOIUX BHIOB U C YYETOM OTCEUBAHMS
X-0B:

Yi= ao+ aiXi+ asXy;

Y2=ao0 + a4X4;

Y3 =ao+ aiXi+ asX4;

Y4 =ao+ azX3+ asXs;

AKP 4. TIpu noMo1y npyuMeHEHUs! pErpecCHOHHOI0 aHalln3a paccuyuTaTh KO3 GUIINEHTHI
PETPECCUOHHOIO YPABHEHMS.

B AKP 3 omnpeneneHsl BUAbl PETPECCHOHBIX 3aBUCUMOCTEW, KOTOpBIE HEOOXOIUMO
IOJIyYNUTh AJI OLICHMBAHMS, IIPOTHO3a M YNPABICHUS TEXHOJOTMYECKMMM mpoueccamu. s
pacdyera Ko3(hGHUINEHTOB YpaBHEHHH ao, ai NPUMEHSAETCS PACUYETHBIM METOA HAMMEHBIINX
kBagpatoB (MHK) c wucnomp3oBanumeM uCXoqHOW BBIOOpKHM ciydaiiHbiX BenuduH. MHK
IpEIoaraeT MOMCK 3KCTPEMAaJbHOrO0 (MUHUMAJIBHOIO) 3HA4YE€HHUA (PYyHKIHMOHAIA CyMMBbI
Pa3HOCTH B KBaJpaTe MEXAy PaKTUYECKUMH U paCU€THBIMU 3a4E€HUSAMH (DYHKIIMH OTKIIMKA!

F = X(ygaxr. — Ypace.)> — min (0). B ypaBHEeHHE MOACTABIAIOTCSA HOCTPOUHO (DAKTHUECKHE
3HAUEHUS Ydaxr. U Ypacu. B BUJE ypaBHEHUs, nosydeHHoro B AKP 3. Jlns pemeHns yka3aHHOTIO
(dyHKIHOHAIa HEOOXOUMO MOTyYUTh CHCTEMY YPABHEHHUH B YACTHBIX IPOM3BOIHBIX U KaXI0€ U3
ypaBHEHHH NPUPABHATH K Hyr0. Takum oOpa3oM, MoiydaTcsi 3HaYeHHs CBOOOIHOrO dYiieHa
ypaBHEHHsT a0 U KOA()(UIIMEHTHI TPU HE3aBUCHMBIX IEPEMEHHBIX ai = axi. JJI1 OmepaTuBHOTO
pemenuss MHK npumensiercst mporpammuoe ooecnieuenue Exel (fx — nuneiin). B monmporpamme
«JIMHENH» YKa3bIBAIOTCSI KOOPAMHATHI Yi U Xi, 3aTeM Habuparorcs nozuuuu « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npensaputensHo BbIACICHHOE T0J€ MPOTPAMMHO ITOMELIAIOTCS pe3yJIbTaThl
pacueta — KOd(QPUIMEHTHI 20, ai = axi (epBas cTpoka), KodpduIMeHT AetepmuHanuu R? (3-1
cTpoka, 1-it cronben), kpurepuit Oumepa F (4-as crpoka, 1-blit cTonben).

AKP 5. [IpoBecTn KOPpEKTUPOBKY TOUHOCTH YPABHEHHUS PETPECCUH B TEYEHUH BPEMEHH.

Cornacuo TpeboBanusim OCT 14-34-90 «CraTHCTUYECKUH NPUEMOYHBINH KOHTPOIb
KayecTBa METAJUIONPOAYKIUU MO KOPPEISAIMOHHOM CBSI3U MEXAY MapaMmeTpamu» BO3MOXKHO
UCIIOJB30BAaHUE  PErpEeCCHOHHBIX  3aBUCHMOCTEM  IapaMeTpoB  KauecTBa  (BpEMEHHOE
COIPOTUBIICHUSI Pa3pbIBY, OTHOCUTENIBHOE CY>KEHHE U T.I.) OT (aKTOPOB (XMMHUYECKHH COCTaB
CTalld, TEXHOJOTHYECKUE TMapaMeTpbl TIpolecca) s TNPOTHO3MPOBAHUS CBOWCTB 0e3
OCYUIECTBIICHUSI pa3pyLIAIONIUX HCHbITaHUH. J[7s MpOBEpKM TOYHOCTHM MOJAETU MPH ITOM
HaOHMpaeTcss KOHTPOJBHBIA MAaCCHB JIaHHBIX, COCTOSAIIUX U3 PE3yJbTaTOB pa3pyLIAOINX
WCIIBITAaHUH OJTHOM JECATOW IUIaBOK/mapTHil Takoi mpoxykiuu. [1pu Habope He MeHee 50 mIaBok
WIM OIWH pa3 B KBAapTaJ MPOBOJUTCS MPOBEPKA TOYHOCTU MPUMEHIEMOW MaTeMaTHYeCKOU
perpeccun. MeTonuka MPOBEPKU 3aKIIIOYaeTCsl B cienyromeM. Habupaercs maccuB pa3HOCTEH
MEXNy (PaKTHUECKMMH JaHHBIMH KOHTPOJBHOW BBIOOPKM M PACUETHBIMUA 3HAYCHUSIMH TIO
PErPECCUOHHOMY YPaBHEHMIO (Ygakr. — Ypacu.), PACUMUTBIBAETCS CpEJHEE 3HAYEHUE ATHUX
OTKJIOHEHUI W CpPaBHUBAETCS CO CTATUCTUYECKUM KpUTEpHEM (CTaHIAPTHBIM OTKJIOHEHHEM
napaMmeTpa KauecTBa - Syi). Eciu cpeiHee OTKIIOHEHHE MEHEE CTaTUCTUYECKOro mapaMmerpa, To
ypaBHEHHE TPU3HAETCS aJICKBATHBIM pealbHBIM YCIOBHSIM. B IIPOTUBHOM Ciydae MpPOBOAMUTCS
KOPPEKTUPOBKA YpaBHEHUS MyTeM HM3MEHEHMsI 3HAUEHHS €ro CBOOOJHOrO 4ieHa: aor = ao -/+
2(Ydaxr. — Ypacu.)/n, TJI€ N — 00bEM KOHTPOJIbHOM BEIOOPKH, 3HAK -/+ MOKA3BIBET, UTO, €CIIU CPEIHEE
OTKJIOHEHHS Ayi IMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAUEHHUS a0 OYJIET COOTBETCTBEHHO -/+AYyi.

AKP 6. TTocTpouTh MaTpHITy HOTHOTO (AKTOPHOTO YKCHEepHMeHTa Thma 2" —22 u 23,
B ocHOBaHMM CTENEHHOW 3aBUCUMOCTH IIPEJICTABIEHO KOJIUMYECTBO YPOBHEU
BapbupoBaHus (akTopoB. MiMeeTcs 1Ba BapuaHTa ypOBHEH: 2 - MUHUMAJIbHOE U MAaKCHMAJIBHOE
3HAUeHUS U 3 — MHHUMAaILHOE, MAaKCUMAalbHOE U CpellHee 3HadeHusl (akTopoB. B mokazarerne
CTEMEHHON 3aBUCHUMOCTH MPEJCTaBICHO KoindecTBO (akTopoB. Ilpu cocraBieHHMM MaTpHIIbI
IUTAHUPOBAHMS JKCIIEPUMEHTa HEOOXOAMMO YUYUTHIBATH YETHIPE CBOWCTBA CYIIECTBOBAHUS



ypOBHEW  (HaKTOPOB: CHMMETPHUYHOCTH, OPTOTOHAJIBHOCTH, POTATAOEIBHOCTH, YCIOBHUE
HOPMHUPOBKH.

Omnpenenutb K03 (HUIMEHTH YPaBHEHHUS 110 U3BECTHOMY AJITOPHTMY: ai = (XXiyi)/n, ao
= Yyi/n.

AKP 7. TIoCcTpOUTh BCE BO3MOKHBIE BApMAHTBI MATPHUIIBI APOOHOTO SKCIEPHMEHTA
tuna 2>, 252, Onpenenuts k03P PUIMEHTH YpaBHEHHs [0 U3BECTHOMY alrOpPUTMY: ai = (ZXiyi)/n,
a0 = Xyi/n.

AKP 8. Pacumrate ko3dumment xoHkopmanuu (kodpPUIHEHT cornacus) MpH
OKCIIEPTHOHN OIICHKE BIMSHHS (PAKTOPOB Ha (YHKIUIO OTKJIHMKA (TTapaMeTp ONTHUMH3AIMHU) TI0
CIEAYIOLEed 3aBUCUMOCTH: W = 12S/[m2(n3—n)], rae S — cymma KBaJpaToOB OTKJIOHEHUH OT
CpeIIHETO 3HAYCHHSI OI[CHKH KCIIEPTOB, M — YUCJIO KCIIEPTOB, N — YHCIIO (PaKTOPOB.

AKP 9. Hailitu »sKcTpemanbHOE 3HAaY€HHWE TMapaMeTpa ONTHUMH3alUU B OOJACTH
onpezaeneHuss GyHKUUU OBYX MU MHOTO(AKTOPHBIX YpaBHEHUH (METOH KPYTOTO BOCXOXKIIEHUS
bokca-Yuicona) ¢ NpUMEHEHHEM WTTEPAIMOHHOTO IIOIIArOBOTO METOJa B HAIMpaBJICHUU
rpajiieHTa.

Memoouueckue pexomenoayuu O0si NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BHJ TPYNIOBBIX 3aHATHH IO KakoW-mMOO HayyHOH, yuyeOHOW M Jpyroif
npobyieMaTuke, aKTUBHOE OOCY)K/I€HHE YYaCTHHKAMM 3apaHee IOATOTOBIEHHBIX COOOIICHUH,
noknaaoB U T.a1. C TeMaTUKOW CEMHHApOB CTYAEHTHl 3HAKOMSTCS 3apaHee. AJITrOpUTM
MIOJIO-TOBKM K CEMUHApy CIICAYIOMIMK: BEIOpaB TeMy, CTYACHT COCTAaBISIET CBOH IUTaH-rpaduk
MOJI-TOTOBKH K ceMUHapy. J{7s mpuoOpeTeHrs MMUpPOKOro BUAEHUS MPOOIEMbI CTYICHT CTapaeTcs
OCMBICIIUTB €€ B 00111eM 00beMe; TO3HAKOMUTECS ¢ TEMOH 10 6a30BOMY Y4eOHOMY ITOCOOHIO MITH
JPYroil OCHOBHOM PEKOMEHIYyEMOW JHUTEPAType; BBIABUTh OCHOBHBIE HJIEH, PACKPBIBAIOIINE
JaHHYI0 Tpo0JeMy; CBEpUTb HX OIpPEICICHUs] CO CIPABOYHUKAMH, SHIMKIIONEIUCH;
MOJI-TOTOBUTH ITUIaH-KOHCIEKT PACKPBITUS JaHHOW MpOOJEeMbl; BBISIBUTH HESICHBIE BOIPOCHI U
10J10-0paTh OMOJHUTENBHYIO TUTEPATyPy AJIS UX OCBEIEHHS; COCTABUTH TE3UCHI BHICTYIIIICHUS
Ha OTJAEJBHBIX JINCTaxX JJIA MOCIEAYIOIIEr0o BHECEHNs TONOJHEHUN U MOArOTOBUTH JOKJIAJ WIH
pe-dbepar st cooOmieHuss Ha CEMHHApe; NPOAHAIM3MPOBATH COOpAHHBIA MaTepuan s
JIOTIOJTHU-TEJIBHOM HH(OPMALIUHY 110 TEMaM CEMUHApPa; FOTOBSCH K BBICTYIIJICHHIO HA CEMUHApE, 10
BO3MOXXHOCTH TPOKOHCYJIbTUPOBATbCS C IPENojaBaTelieM; OTHOCUTbCA K COOpaHHOMY
MaTepuaiy, Kak K HCTOUHUKY OyIylIUX UCCIeI0BaHUM.

CeMuHapcKue 3aHATUS PACIIUPSIOT M 3aKPEIUIIOT 3HAHUSA, 3aJ0KEHHBIE B TEOPHUHU
npenMera. Ha HuX BBIHOCATCS BOIPOCH, OCOOEHHO HEOOXOIWMMBbIE MJi MPAKTUKH, WU
po0-JIeMHBIE BONPOCH], KOTOPHIE BO3MOXKHO PEIIUTh TOJBKO B IPOLECCE COTPYIHUYECTBA.
Cpenu 00s3aTeNbHBIX TPEOOBaHMM K CEMUHApY - MPEABAPHUTEIILHOE O3HAKOMJICHHE C TEMOWM,
BOIIPOCAMM U JINTEPATYPOH 110 JaHHOHU TEME.

CoBpeMeHHas MpaKkTHKa MpeJiaraeT MUPOKUH KPyT TUIIOB CEMUHAPCKUX 3aHATHNA. Cpenu
HUX 0c000€ MECTO 3aHUMAeT CEMHHAP-TUCKYCCHUs, TJe B JAMAJIOre XOPOIIO yCBAaMBAETCS HOBAS
nHdOopMaIs, BUIHBI YOSKICHUS CTYJIEHTa; 00CYKIAI0TCS TPOTUBOPEYUHsI (SIBHBIC M CKPBITHIC) U
HEJIOCTaTKU; sl 00CyKIeHuss OepyTcsi KOHKPETHBIE aKTyaJbHbIE BOMPOCHI, C KOTOPBIMHU CTY-
JICHThl IIPEABApPUTENIBHO O3HAKOMJIEHBI. Takke B CEeMHHAap BKJIIOYAKOTCA BOMPOCHI IS
WH-TEJUIEKTYaJIbHOW pPa3MHUHKM (MHOTJA 3TO JIUCKYCCHOHHAs CTaTbs, IO KOTOpPOM CTaBATCS
po0O-IeMHBIE BOIPOCHI); JUCKYCCHSI MOXKET pa3BEpPThIBATHCA 3a0YHO KaK KPYTOBOW CeMUHAp.
Jlasiee mMoABOIATCA UTOTU JHUCKYCCHM, 3aCIYyLIMBAIOTCA M 3aLUINAIOTCS IPOEKTHBIE 3aJaHMS.
[Tocne 3Toro mpoxoauT "MO3roBol MITYypM" MO HEPEHICHHBIM MPOOJIeMaM JIUCKYCCHH, a TaKKe
BBISB-JIAIOTCSl NPUKJIAJHBIE AaCIEKThbl, KOTOPbIE MOJKHO DPEKOMEHJOBaTh MJI1 BKJIIOYEHHS B
KypCOBbI€ U JTUIUIOMHBbIE paOOTHI MM B ampobanuio Ha npakTtuke. Ha ceccum mpemnojaBaTelb
000011aeT pe3yIbTaThl MPOJCIIAHHON CTYA€HTOM PaOOTHI.



CeMUHapBI-IUCKYCCUU TPOBOJATCS C LEJbI0 BBISABICHUS MHEHHUS CTYJEHTOB IO
aKTyaJIbHBIM BOIIPOCAaM M3y4aeMOI0 IpeaMeTa.

CemuHap-ucclIeOBaHUE MPEANoaraeT IpeaBapUTENbHYI0 padoTy - HalucaHHe
pede-para, JOKIaa 110 UTOraM OIBITHOW pabOTHl. YdacTHe B HEM - 3TO, MPEXKIE BCETO, AUATIOT
CTy-JI€HTa C IpenojaBareneM. Pe3ynbTaTel 00CY)KIal0TCS Ha CEMUHApE C HAIJIAJHBIM ITOKa30M
UC-CJIE/IOBATENbCKOIO MaTepuana (CXeMmbl, TaOnuibl, rpaduky, TUarHOCTUYECKHE METOJUKH).
YactuuHo MaTepuan MoxeT ObITh BKIItoueH B BKP. IIpu noaroroske k ceMuHapy-uccie0BaHNIO
CTYACHT H3y4YaeT pe3ysbTaTbl TEOPETUYECKUX HCCIEeI0BaHMM, cocTaBiseT OuOanorpaduio mo
TEeMe, YUUTCS MUCaTh 0030pbI IO TEXHUYECKON 3a/1aue-1pooieme.

[TpoOnemHBI ceMUHAp TOTOBUTCS IMpENojaBaTelieM JIOCTaTOYHO OCHOBATENBHO:
noJ-6uparorcs mpoOIeMHbIE U KOHTPOJIBHO-IIPOBEPOUYHBIE BOIPOCHL. Takoil ceMuHap BO3MOKEH
TOJIBKO TIOCJIE TPOXOXKIEHUs TeMbl. K HeMy CTyIEHTBI TOTOBATCA IO JIMTEpaTypPHBIM
UCTOYHHU-KaM: MOHOTpaduu, CIPaBOYHHKH, CIOBapH, KypHaibsl. K mpobieMHOMY ceMUHapy
IpOCMAaT-pUBAETCS JIUTEpaTypa B paMKax pPas3IUYHBIX HCCIEIOBATEIbCKUX MIKOJI (Hampumep
"TpaIuMOHHbIE U HETPAIULIMOHHBIE MTOAXO0bI K Ipobsieme").

HauOonpmyto 3(@eKTuBHOCTh NPUHOCAT CEMUHAphl, MPOBOAMMBIE B (opme
KOJIJICK-TUBHOW IO3HABATEIBHON NIEATEIBHOCTH, HMMEIOLIEH OIpE/EiIeHHbIE OCOOEHHOCTH, a
UMEHHO:

- paszeneHue CTYJEHTOB Ha TIPYINIbl MO MX JKEJAaHUIO (C 00sS3aTelbHBIM y4acTHEM
CTY-/IEHTa C YCTOWYMBBIM UHTEPECOM K JAaHHOMY IPEIMETY);

- MOCTAHOBKA OOIMX IIeJIeH W 3a/1a4 [T TPYTIIbI,

- paboTra B TIOCIENOBATENbHOCTH - WHAMBHUIyajbHas, NapHas (4alle BCEro
nepeKpecT-Hbli 0npoc), padoTa B IpyIe, KOJUIEKTHBHAS;

- 00s13aTeNbHOE MTPEIBAPUTENILHOE OTPAHNYEHUE 110 BPEMEHH KaXKA0ro 3Tamna 3aHsTui;

- DKCIIEPTHBIN aHAJIH3 C pacyeToM KO3 HUIMEHTa KOHKOPIAIHH;

- OLIEHKA PabOThI IPYMIIbI IPETIO1aBaATENIEM;

- IPOBEJIEHUE CAMOOLICHKHU.

Ipumepuoiil nepeuenvb mem pedhepamos 8 suode UuHOUBUOYaIbHbIX domawnux 3aoay (H/[3)

NA3 Ne 1. Tlonstuss mMaTeMaTHYECKOM CTATUCTUKU. BHIBI 3KCIEPUMEHTOB.

KonTtponbubie kapThl. [L11aHbl 3KCIEPUMEHTOB

1. OcHOBHbIE TOHSTUS U3 TEOPUHM BEPOSTHOCTH M MATEMaTHYECKON CTaTHUCTUKHU
(reHepanbHasi COBOKYITHOCTbD, BHIOOpKA CIIyYaiHBIX BETUYMH, XapaKTEPUCTUKH BHIOOPKH).

2. IlonsiTe O BHUIAX IJIAHUPOBAHUS MATEMATHUYECKOTO U (PU3UYECKOTO IKCIIEPUMEHTOB,
MPUHITUTIAX TEOMETPUIECKOTO M (PU3HUECKOTO MOI00MsI OOBEKTOB yIIPABICHHUS.

3. TexyImuii KOHTPOJIb NPOIYKIMH.

4. IlpuHuunel BbIOOpa KOHTPOJUPYEMBIX MapaMeTpOB W HUX YPOBHSA B CTaHAapTax Ha
METaJUTyprUYeCKYI0 MPOAYKIHUIO.

5. Cratuctudeckoe 00OCHOBaHHWE OOBbeMa BBHIOOPKHM MPU KOHTPOJIE Yy IOCTaBIIUKA M
nOTpeOHUTEIIS.

6. KoHTposIbHBIE KApTHI.

7. O0mmas cxema ynpaBlieHUs] TEXHOJIOTUYECKUM OOBEKTOM € aJanTHBHBIM OJIOKOM

8. Teopernueckuid MoaX0/, MATEMAaTHUYECKOE CUMYJIHUPOBAHUE YCIOBUH HKCIEPUMEHTA,
¢u3nUecKnil SKCIIEPUMEHT.

9. YcnoBust mogo6ust GU3nIecKoro 00beKTa ¥ MaTepUabHON KOIHH.

10. Beibop nHaubomnee 3hpekTUBHON CXEMBI SKCTICPUMEHTA.

11. CocraBieHue IUlaHA TMPOBEICHUS DKCIIEPUMEHTOB pa3HBIX YPOBHEH (OMBITHBIN,
71a00paTOPHBIA, IIOJIYTPOMBILICHHBIH, IIPOMBILICHHBIH, HU3rOTOBJIEHUE
OTIBITHO-ITPOMBIIIJIECHHON TTApTUH).

N3 Ne 2. Koadpdunment konkopaanuu. [IpaBuma miaHupyeMoro 3KCrepuMeHTa



1. Bugsl mapamMeTpoB ONTHMHU3AIUKM, OOOOMICHHBI MapaMeTp ONTUMH3AINU, (YHKIUSI
KeNaTeIbHOCTH.

2. Beibop Tuna maTeMaTH4YECKON MOJMHOMHUATIBLHON HIIM MHON MOJIEIH.

3. IlpaBuia nocTpoeHMs MIIAHOB — IPOOHBIX PEILIHK.

4. Pucku mpH MCIOJIb30BaHUU IUIAHOB C JPOOHBIMHU pEIUIMKaMH — BJIMSHHUE Ha TOYHOCTb
NPOTHO3UPOBAaHUS (PYHKIIUU OTKIIHKA.

5. Tunsl MIaHOB SKCIIEPUMEHTa — JBY- U Tpex (akropHbie miansl Thma N = m" (N —
HE00X0MMOE KOJMYECTBO ONBITOB, M — KOJUYECTBO YPOBHEH BapbUpOBaHMs CIIydailHbIX
(dak-TopoB, N — KOJIHYECTBO (PAKTOPOB).

6. Koaddunuent xonxopmanuu (Kod(pEGUIUEHT COracusi) MpU IKCHEPTHOM OlEeHKe
BIHMSHUS (PaKTOPOB Ha (PYHKIUIO OTKIIMKA (TTapaMeTp ONTHMH3AIINN).

7. OcHOBHbIE CBOWCTBA MAaTpUIBl MaTEeMAaTUYECKH IUIAHUPYEMOIo HKCIEpUMEHTa
(OpTOro-HaJIbHOCTb, POTOTA0ENBHOCTh, CUMMETPHUYHOCTb, HOPMHPOBKA 3KCHEPHUMEHTATbHON
MaTpPHILbI).

8. Meroauka pacuera KOI(D(UIIMEHTOB HMIMPHYECKOTO YPaBHEHUS IO JTaHHBIM
IPOBEIEHHOIO TUNIAHUPYEMOT'0 SKCIIEPUMEHTA.

9. CBs13b ¢ dekra paxTopa ¢ KodhHUIMeHTaMu ypaBHEHUSI.

10. Kputepuun onTUMalIbHOCTH MIJIaHOB 3KCIIEPUMEHTA.

11. BBepenue B pelieHHE IO MOKMCKY ONTHUMAJIbHOIO 3KCTPEMAIbHOIO 3HAYEHUS
napameTpa ONTHUMHU3AlMM B 00JacTh onpeeneHuss (QYHKIMHA JBYX M MHOTO(GaKTOPHBIX
ypaBHEHUH (METOJ KpyTOro BocxoxaeHus bokca-Yuncona u ap.).



[Tpunoxxenue 2
7 OueHo4YHbIe CpeACTBA IJIsl MPOBeAeHUS IPOMEKYTOUHON aTTeCTAlluM

a) [lnannpyemble pe3y1bTaThl 00y4eHHs] M OLlEHOYHbIE CPeACTBA 1JIsl IPOBedeHHSA
NMPOMEKYTOYHOM aTTeCTALNM:

CTpyKTypHBII

SIICMCHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OreHOoYHBIE CPEJCTBA

OIIK-4 - CnocobeH mpoBOAUTH W3MEpeHHMs W HabmoneHus B cdepe mpodeccuoHaIbHON
ACATCIIbHOCTH, O6p3_63.TI>IBaTB " OpCACTaBIIATh SKCIICPUMCHTAJIbHBIC TAHHLIC

OIIK-4.1 Br16upaeT u npuMeHsieT METOAbI U
CpeACTBa U3MEPEHUs ISl OIpeiesie-HUs

CBOWCTB MaT€pHUAJIOB U U3JIETUNA U3 HUX
Teopernueckue Borpockr (M3 Ne 1, 2)

1. CBeneHUs U3 TEOPUH BEPOSITHOCTH U
MaTeMaTHIECKOH CTaTHCTHKY (TeHe-pabHas
COBOKYITHOCTB, BEIOOpKA CITy4alHBIX BEIUYUH,
XapaKTePUCTUKH BEIOOPKH).

2. Bupl miaHUpOBaHUsT MaTeMaTHYEC-KOT0 U
(bH3U9IECKOro SKCIIEPUMEHTOB, IPUHIUIIBI
reOMETPUYIECKOro U (pr3n-uyecKoro noxo0us
0OBEKTOB yHpaBiie-HUSL.

3. Tlopsimok MpoBeAEeHNUSI TEKYIIET0 KOHTPOIIS
[TPOIYKIHH.

4. IIpuHINIEI BEIOOpA KOHTPOIHUPYE-MbBIX
mapaMeTpoB M MX YPOBHS B CTaH-IapTax Ha
METaJTypruuecKyo Mpo-TyKIHIO.

5. Cratuctudeckoe 000CHOBaHHE 00b-eMa BEIOOPKU
[TpU KOHTPOJIE Y MOCTAB-IHKA U HOTPEOUTEIS.

6. MeTop!I TOCTPOCHUSI KOHTPOIBHBIX KapT.

7. OO01Iyr0 cXeMy yIpaBJICHUS TEXHO-JIOTHIECKIM
(00BEKTOM C aTalTUBHBIM OJIOKOM.

8. Teopernueckuil moaxo, MaTeMaTH-4E€CKOE
CHMYJIMPOBaHHE YCIOBHH JKC-TIEPUMEHTA,
(bM3MYeCKHii SKCIIePU-MEHT.

9. VYcimoBusa mnonoOust ¢usuueckoro oObEKTa U
MaTepuanbHON KOMUU.

10. Metozp! BeIOOpa Hanbosee 3¢ HEeKTHBHOM CXEMBI
pbKcriepuMeHTa.

11. YcnoBus cocraBieHus I1aHa IPOBEICHUS
PKCIIEPIMEHTOB Pa3HbIX YPOBHEH (OIBITHBIN,
TaGopaTOPHBIH, TOTyIPOMBIIIICHHBIH,
[TPOMBIIIIIEHHBII, H3TOTOBICHHE
ONIBITHO-NIPOMBITITIEHHON TTAPTHH).




OIIK-4.2

[TpoBOIUT SKCIIEpUMEHTAIHHBIC
HCCJIC-IOBAaHUA U UCIIOJIB3YCT
OCHOBHBIC ITPUEMBI 00PaOOTKH U
MNpCACTABJICHUSA MMOJIYUYCHHBIX JaHHBIX

Pernth 3amady U3 mnpodeccuoHanbHON 001acTH:
(AKP Ne 1-9)

1. IIpoBoANTH KOPPEISILUOHHBIN U PErpeCCHOHHBII
AHAJIM3BI, PACCUUTHI-BATh KO PUIIUCHTHI
perpeccroHHoro ypasHeus merogqom MHK

2. Haxoquth 9KCTpeMaIbHOE 3HAUCHUE

mapaMeTpa ONTHMM3ALMU B OOJACTH ONpEneIeHHS]
(DyHKIMM ¢ NpUMEHe-HHEM  UTTEePaLIOHHOTO|
[10I11ar0BOr0 METO/a B HAIIPABICHUH TPAAUCHTA.

3. CTpouTh BapHaHThl MaTPHLEI APOO-HOTO
brenepumenTa Tuna 23!, 252; onpenenaTs
KOd(pPUITHEHTHI ypaBHE-HUS [0 U3BECTHOMY
IropuTMy: ai = (XXiyi)/n, ao = Zyi/n.

4. CTpOHUTs MaTpHUIly NMOJTHOTO (haKTOp-HOTO
bkcnepumenTa tuna 2" —22 u 23; onpenensts

K03 () ULIMEHTHI ypaBHE-HHUS 110 H3BECTHOMY
QIITOpUTMY: ai = (XXiyi)/n, ao = Zyi/n.

5. IIpoBOANTE KOPPEKTUPOBKY TOYHOC-TH
YPaBHEHUS PETPECCHU B TEUEHHH BPEMEHH T10
MacCHBY Pa3HOCTEH MeX-Iy (PaKTHIECKIMHI
ITaHHBIMH KOHT-POJIBHOI BBIOOPKH U PACUETHBIMH
3HA-YEHUSMHU 110 PETPECCHOHHOMY YpaBHE-HHIO
(Yaxr. — Ypacu.). Eciiit cpennee oT-kiioHeHne MeHee
CTaTHCTUYECKOTO Ia-paMeTpa - CTAHJaPTHOTO
OTKJIOHEHHMS S, TO ypaBHEHUE IIPU3HAETCS
a/eKBaT-HBIM. B MPOTHBHOM Cilyuae MpOBOJUT-CS
[KOpPEKTHPOBKA YPaBHEHHS ITyTeM U3MEHEHHS
BHAYEHUS €ro CBOOOIHOTO WIEHA: 201 = a0 -/+ X(Yeaxr)
- Ypacu.)/n, TI€ N — 00BEM KOHTPOILHOH BBIOOPKH,
3HAK -/+ ITOKA3bIBET, UTO, €CIN CPeJi-Hee OTKIOHEHHS]
Ayi IMeeT 3HaK +/-, TO KOPPEKTHPOBKA 3HAUCHUS a0
OyZeT COOTBETCTBEHHO -/+Ayi.

6. PaccunThIBaTh KOOI OHUIMEHTHI Per-peCCHOHHOTO
ypaBHEHUS (10 BBIOOPKE, MPEIOKEHHON
IpemoaBaTeieM) Moc-ye MPOBEACHUS
KOPPEJISIIMOHHOTO aHAIIN3a, OTCEHMBAHUS
HE3HAYNMBIX (DAKTOPOB M OIPEICNICHUS CBSI3H
3aBU-CHMBIX U HE3aBUCHMBIX IIEPEMEHHBIX.




0) Ilopsanox mnpoBegeHMs NPOMEXKYTOYHOH aTTecTAllMH, IOKa3aTeJld M KpPHUTEpHH
OLICHMBAaHUS:

IIpome:xxyTounasi arrecrauuss mno aucuunanHe «IlimanupoBanme 3KcIepUMEHTA»
MPOBOAMTCA B BUJE 3a4yeTa. 3a4eT MPOCTABISETCS IMOCIE ONEHKU 3HaHHWKM o0ydaromuxcs Mo
pe3yJiibTaTaM 3allUThl BEITIOJHEHHBIX J1a00paTOPHBIX padOT U KOHTPOJIBHBIX padOT, BKIIOYAIOITUX
TEOPETUYECKHE BOMPOCHI U MPAaKTUYECKUE 3aJaHMsl, BBIBISIONINE CTENEHb CPOPMUPOBAHHOCTH
YMEHUU U BIIaJICHUI

IToxa3aTe/n 1 KPpUTEPHHU OLICHUBAHUS 3a4eTa:

Jlis osy4eHus: OLeHKU

— «3a4TeHO» — OOydarolmMiics JOJDKeH II0Ka3aTh 3HAaHUS HE TOJBKO Ha YpOBHE
BOCIIPOU3BEJCHUS U OOBSCHEHUS HH(DOPMALMU, HO M HHTEJUIEKTyaJlbHble HAaBBIKM PELICHUS
npobjeM W 3a/1ad, HaXOXKIACHUS YHUKAIbHBIX OTBETOB K NpoOjeMaM, OLEHKH U BBIHECCHHS
KPUTUYECKHX CYXKIECHUI;

— «He 324TeH0» — 00yJaIOIIMUNCS He MOXKET MoKa3aTh 3HaHUS Ha YPOBHE BOCIPOHU3BEICHUS
U 00bsACHEHU HHPOPMALIUHU, HE MOXKET II0Ka3aTh MHTEIJICKTYaIbHbIE HABBIKH PEILICHHSI TPOCTHIX
3azad.



