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Pa6o4as nmporpamma paccmoTpeHa 1 0100peHa Ha 3acejaHuu Kabeaps! JIuTedHbx
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JIner aktyanu3anuu padoyeil nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena i peanmsamuu B 2027 - 2028
yueOHOM TroJly Ha 3acefqanuu Kagenpsl JIMTEHHBIX TPOLIECCOB M MATEPUATIOBEICHUS

[Iporokomor 20 1. Ne

3aB. kadenpoii H.A. ®eokTucros

Pabouyas nporpamma nepecMoTpeHa, 00CyxaeHa 1 o00pena s peanusanuu B 2028 - 2029
yueOHOM TroJly Ha 3aceqannu Kageapsl JIMTEHHBIX TPOLIECCOB M MATEPUAIOBEICHUS

[Iporoxom oT 20 1. Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

Paboyas nmporpamma nepecMoTpeHa, 00CyxkaeHa 1 ojj00peHa s peanuzanuu B 2029 - 2030
y4e0HOM roJly Ha 3aceqaHuu Kageapsl JIMTEHHBIX TPOIIECCOB M MaTEPUAIOBEICHUS

IIporokom oT 20 1. Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

Paboyas mporpamma nepecMoTpeHa, o0cyxaeHa 1 ogoopena s peanusauu B 2030 - 2031
y4eOHOM roJTy Ha 3aceqaHuu Kageapsl JIMTEHHBIX TPOIIECCOB M MAaTEPUAIOBEICHUS

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit H.A. ®eoKTHCTOB




1 Ilesiu ocBOeHUSI TMCHUIIMHBI (MO1YJ151)

Lenbto ocBoeHus MOyas AUCUUILINHBI "[l1aHupoBaHue 3KcriepuMeHTa" SBJIETCS
MOJArOTOBKa OakanaBpoB no Hampasienuto 22.03.02 "Mertamnyprus" u npoQuiiio
MOJATOTOBKH "MeTalTyprusi YepHbIX METAIIOB" K MPOPECCHOHATBHON NeSTETLHOCTH B
COOTBETCTBUH ¢ TpeboBanusMu PenepanbHOro I'ocynapcTBeHHOTO 00pa3oBaTEILHOTO
CTaHJapTa.

3amaueit M3y4eHUs: AUCIUTUINHEI SBJSIETCS TIOATOTOBKA CTYIEHTOB K TBOPYECKOMY
MPUMEHEHHIO MOJTyYCHHBIX 3HAaHUH MIPU CO3AaHUU HOBBIX U COBEPIICHCTBOBAHHIO
JEWCTBYIOIUX TEXHOJIOTHIECKUX MPOIECCOB, POPMUPOBAHUIO Y CTYJCHTOB CHCTEMBI 3HAHHH
10 TJTAHWPOBAHUIO SKCIIEPUMEHTOB BO BeeX cdepax yueOHOHM U IPOU3BOICTBEHHOM
JESTEILHOCTH. JTa 3a7a4a PeriaeTcs CIeAYIOIMMU CIIOCO0aMH:

- IaTh MOHATHUS 00 OI[EHKE SKCIIEPUMEHTAIBHBIX JJaHHBIX, TeHEPATHLHON
COBOKYITHOCTH U BEIOOPKH W3 HEE CITydailHBIX BEITHYNH;

- chopMupoOBaTh y CTYJCHTA MPEACTABICHUS O KOPPEISIIHOHHOM U PEerpecCHOHHOM
aHaJM3aX, METO/IMKE OLIEHKU ¥ OTCENBAHUS Pa3IMYHBIX (PaKTOPOB BEIOOPKHU CITyYaHBIX
BEJIMYMH;

- 00y4uTh 00YJAIOIIMXCSI METO/IaM TNITAHUPOBAHHOTO SKCTIEPUMEHTA M ITOUCKA
ONTUMAITLHBIX 3HAYCHUN (DYHKIIMU OTKIIMKA B OTIPE/ICIIEHHOM 001aCTH CYIIECTBOBAHUS
(hakTOPOB TEXHOJIOTMUECKOTO MpoIlecca;

- IPUMEHSTH METO/IbI TUTAHUPOBAHHOTO SKCIIEPUMEHTA JUTsI OOJIETYEeHUS pacueTOB MPH
MIPUMEHEHUH JPOOHOT0 (PaKTOPHOTO IKCIIEPUMEHTA.

2 MecTo TUCUMIIIIMHBI (MOIYJIs]) B CTPYKTYpPe 00pa30BaTe/JIbHOM MPOrpaMMbl

Jucuunnuna [InanupoBanne 3KCeprMEHTa BXOUT B 00s13aTENIbHYIO YaCTh y4eOHOTO
1aHa 00pa3oBaTENIbHON MPOTPAMMBI.

JI1st n3ydeHus TUCIMUIUIMHBI He0OX0IUMBI 3HAHUS (YMEHHUS, BIAJACHUS),
c(hopMUPOBaHHBIC B PE3YJIbTATE U3YUCHUS TUCIUILINH/ MPAKTHK:

AHanu3 4nucI0BOM HHPOPMALTUH

MaTteMaTHUeCKHH aHaIH3

duzuka

HNudopmaruka n nHGOPMAIIMOHHBIE TEXHOJIOTHH

3Hanus (yMEHHUsI, BIQICHUSI), TIOJIyYCHHBIC TIPU U3YYCHUH TaHHOU JUCITUTIIMHBI
OyayT HEOOXOIUMBI I U3YYEHUS JUCIHUILIAH/TIPAKTHK:

MonenupoBaHue NpoIEcCCOB U 0OBEKTOB B METALTypTIHH

[ToaroToBKa K Mpolieaype 3ailuThl ¥ 3alUTa BBITYCKHOW KBaTH()PUKAIIMOHHOM
paboThl

3 Komnerennun ody4yaronierocsi, opmupyembie B pe3yJbTaTe 0CBOEHMSI

AUCHHUILVIMHBI (MOAYJIs1) U IVIAHUPYEMbIe Pe3ya1bTAaThl 00y4eHHs

B pesynbrate ocBoeHUs AUCHUILINHBI (Moayisl) «llmaHupoBaHMe SKCIEPUMEHTa
oOyyaromuiicst 1oJkeH o01afaTh CIEeAYIOMMMH KOMIIETEHIMSMU:

KOI[ HHAUKATOpa I/IH)II/IKaTOp JOCTHIKCHHUA KOMIICTCHIITUN

OIIK-4 CnocobeH npoBOAUTE U3MEPEHUS U HAOII0AeHUS B cpepe MpodhecCHOHATBHON
JeITeIbHOCTH, 00pabaThIBaTh U MPEACTABIATh SKCIIEPUMEHTAIbHbIE JaHHbIE

OIIK-4.1 BriOupaer 1 npuMeHsieT METO/Ibl U CPE/ICTBA U3MEPEHUS IS
OTIPEJEJICHNUS] CBOMCTB MaTEPUAJIOB M W31 U3 HUX
OIIK-4.2 [IpoBoUT 3KCIIEpUMEHTANIBHBIE UCCIIEN0BAHUS U HCIIOJIb3YET OCHOBHBIE

TIPHUCMBbI O6pa6OTKI/I W IPCACTABJICHUS MOJIYYCHHBIX JAHHBIX




4. CTpyKTypa, 00b€éM U colep:kaHHe TUCHUILINHBI (MOLYJIs1)

OO0mmast TpyI0eMKOCTh IUCIUTUIMHBI COCTaBsAeT 3 3adeTHhIX equnawmil 108 akaa. 4acos, B TOM

YHUCIIC:

— KOHTaKTHast pabota — 57,5 akaj. 4acos:

— aynuTopHas — 56 akaj. 4acos;

— BHeayauTopHas — 1,5 akaj. 4acos;

— camocTosTeNnbHas padora — 50,5 akaj. 4acos;
— B popMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. Jac;

dopma arTecTanuu - 3a4eT

AynuTopHast g
KOHTaKTHas pabora E z dopma TeKyIIero
Pasnen/ Tema § (B akaj. yacax) E S Bun § KOHTPOJIS Ko
S 3 © | camocrosiTenbHOM | ycreBaeMocTH U
JIACIATUTAHBI 5 e = . | xommereHnuu
O g 5 paboThI MPOMEKYTOTHON
Tlex. mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. | U &
1.
1.1 Beenenue. CBenenus u3
TEOPUH BEPOSTHOCTH U
MaTeMaTHYECKON
CTaTUCTUKU (TeHEpaibHAs TpopaGoTka
gznggzicgaﬁzf}?m TeopeTrueckoro | Tekymiuit KOHTPOJIb
(JIEKIIMOHHOT 0) YCIIEBAEMOCTH.
XapaKTEPUCTUKH BEIOOPKHU) 2 2 6 MaTepHaia TTposeicHme OIlK-4.1,
[Nonstue o Bumax ’ OIIK-4.2
IAHUpOBaHM Nzyuenue pacueTHbIX paboT ¢
JononHuTensHoro | npumenenueM I1K.
MaTEeMaTHYECKOrO 1
(uznveckoro MatepHana.
9KCIIEPUMEHTOB, IPUHIIHUIIAX
T€OMETPHYECKOTO 1
(bu3nvecKoro noa00us.
1.2 Cratuctuueckue Tipopaborxa
MCTOJIbI B YTIDABIICHHH 6 TEOPETUIECKOro
KaueCTBOM NPOYKLIHH. (IeKIHOHHOTO)
Tekymuit KOHTPOIH
nponyKmu. [TpuHIUIBI IﬁlTepHaHa'
BBIOOpA KOHTPOIHPYEMBIX 3YHCHHC
JOTIOJTHUTENBHOTO
rapamMeTpoB M UX YPOBHS B MaTepuara. §
CTaH/apTax Ha TpopaBorka Tekymmii KOHTPOIIb
METaJLTYPTUUECK CIIEBAEMOCTH.
HpOIIYKi]I};)/I}O. Yo 4 4 6 MCTOZMHACCKITX prOBeL[eHI/Ie OlIK-4.1,
yKa3aHu# K OIIK-4.2
Crarucruyeckoe pacdeTHsIX paboT C
o0ocHOBaHUE 00beMa TPAKTICCKIM npumenenueM I1K.
BBIOOPKH IIPH KOHTPOIIE Y SATHITHIM,
MOCTaBIINKA U TIOTPEOUTEIS. COCTABIICHHC
KoHTponbHbIE KapTHL :;g;rc::;f;
OOmas cxemMa yrpaBIeHUS OTBETOB 110
TEXHOJIOT MYECKUM
00BEKTOM C aJaTHBHBIM KOHTPOTBHEIM
1I0KOM. BOIPOCAM.




1.3 XapakTepucTHKy BU-10B

IKCIIEPUMEHTOB IMpopaboTka
(TeopeTHYeCcKHid TOIXO], TEOPETHIECKOr0
MaTe-MaTH4ecKoe (JIeKIIIOHHOT 0)
CHMYJITMPOBAHUE YCIIOBUI Marepuana.
IKCIIEPUMEHTA, (PU3NIECKUI N3yuenue
9KCIIEPUMEHT), YCIOBHUS JIOTIOJTHUTENTBHOTO
oa00oust GU3NIECKOro Mmarepuania. .
N Tekymuii KOHTPOITb
00beKTa U MaTepUaIbHON ITpopaboTka
yCIEBacMOCTH.
koruu. Beioop Hanbonee METOIUYCCKUX OIIK-4.1,
. 6 . [IpoBenenue
3¢ (HEeKTUBHON CXEMBI YKa3aHHUH K OIlK-4.2
pacdeTHBIX paboT ¢
IKCIIEPUMEHTA. MPAKTHICCKUM
npumeHenueM I1K.
CocrapieHue MmiaHa 3aHATUAM,
MPOBEICHHS KCIICPHUMEHTOB COCTaBJICHHE
Pa3HbIX YPOBHEH (OIMBITHBIMH, KOHCIICKTa,
J1a60paTOPHBIH, MOJrOTOBKA
MONTYTIPOMBIIILICHHBIH, OTBETOB 110
TIPOMBIILICHHBIH, KOHTPOJIHBIM
M3TOTOBJICHHE OIBITHO- BOIIPOCaM.
MIPOMBIIIICHHOH TApTHH).
IIpopaboTka
TEOPETHYECKOr0
(JIEKIIOHHOT 0)
Mmarepuania.
1.4 BBeneHue B METOJUKY p
Nzy4enue
IUTAHUPOBAHUS
JIOTIOJIHUTENLHOTO
JKCIepUMeHTa (001ue
Mmarepuania. .
TTOHSITHSI, IPUHIIMITBI). Bup TpopaGoka Tekymuit KOHTPOIb
IapaMeTpoB ONTUMM3ALMU CIIEBACMOCTH.
06E6Lu£}1b1171 mapametp 7 MCTOITICECKHX y1'[ OBEJICHHE OIR-4.1,
Pamerp YKa3aHUH K P OI1K-4.2
ONTUMHU3ALINH, YHKLIUS pacueTHbIX paboT ¢
HPaKTUIECKUM
KenaTeabHOCTH. Bbibop npumenenuem [1K.
. 3aHATUAM,
THUIIa MaTEMaTHIYECKON
o . COCTaBJICHHE
MIONMMHOMMAIEHOHN MW MHOR
KOHCIIEKTAa,
MOJIETIH.
MO/ATOTOBKA
OTBETOB IO
KOHTPOJBHBIM
BOIIPOCAM.
N o IIpopaboTka
1.5 TlonHbIi 1 APOOHBIIA pop
o TEOPETUIECKOro
(haKTOPHBIH YKCTIEPUMEHT.
(JIEKIIMOHHOT 0)
[IpaBuna moctpoeHust
Mmarepuaia.
IUIAHOB — IPOOHBIX PEIUIUK.
Mzy4yenne
Pucku npu ucmonbp30BaHUH
JOTIOJTHUTENBHOTO
IUTAHOB C IPOOHBIMHU
Marepuaia. .
pETUTMKaMH — BIUSIHUE Ha Tekymmii KOHTPOIIb
ITpopaboTka
TOYHOCTH MPOTHO3UPOBAHUS yCIIeBaeMOCTH.
(GyHKIUM OTKIIMKA. THITBI 6,5 MCTORHHICCKHX [IpoBenecuue OIK-4.1,
yH : : yKa3ammit K OITK-4.2
IUIAaHOB JKCTIepU-MEHTa — pacdeTHbIX paboT C
MPAKTHIECKIM
IIBY- U TpeX (paKTOPHBIC npumenenuem [1K.
3aHATHSIM,
mianbl THna N = mn (N —
COCTaBJICHHE
HE0OX0IMMOE KOJIH-YECTBO
KOHCIIEKTa,
OITBITOB, M — KOJMYECTBO
N TIO/ITOTOBKA
YpOBHEH BapbHPOBAHHUS
v OTBETOB TIO
CITyJaifHBIX ()aKTOPOB, N —
KOHTP OJIbHBIM
KOJIMYEeCTBO (DaKTOPOB).
BOIPOCAM.
1.6 Koo duument IIpopaboTka N
b pop Texymuii KOHTPOIb OIIK-4.1,
KOHKOp/IAIIH! 7 TEOPETUIECKOr0o
YCIIEBAEMOCTH. OIIK-4.2
(ko3¢ dunmenT cornacus) (JIEKIIHIOHHOT 0)




MaTepuraa.

Wzyuenne
TIPH SKCIIEPTHON OIICHKE JIOTIOJTHUTENTBHOTO
BIIHSIHUS (PaKTOPOB Ha Mmarepuania.
(bYHKIHIO OTKIIKA ITpopaboTka
(TapaMeTp ONTHMH3AIHH). METOIMIESCKUX
OCHOBHBIE CBOICTBA YKa3aHUH K
MAaTPHIIbl MATEMATHYECKU MPAKTHICCKUM
TpHIY P IIpoBenenune
IUIAHUPYEMOT'O 3aHATUAM,
pacueTHbIX pador ¢
9KCHEepUMeHTa (OPTOrOHAb- COCTaBJICHUE
HOCTb, POTOTa0ENbHOCTD, KOHCIICKTa,
CHMMETPHYIHOCTD, HOJITOTOBKA
HOPMHUPOBKa OTBETOB IO
9KCHEPUMEHTAIBHON KOHTPOJIbHBIM
MaTpHUIbL). BOIIPOCaM.
npuMe
Hernuem [1K.
IIpopaboTka
TEOPEeTUYECKOro
(JIEKIIOHHOT 0)
Mmarepuaa.
1.7 Meroauka pacuera P
Nzyuenue
K03 GHULUEHTOB
JIOTIOJIHUTENBHOTO
IMITUPUYECKOTO YPABHEHUSI
Matepuanallpopa .
0 TAaHHBIM MPOBEICHHOTO oKa Tekymuuii KOHTPOJIb
IUTAHUPYEMOT'O CIIEBACMOCTH.
Py METOIMYECKUX Y OIIK-4.1,
skcrniepumeHTa. CBs3b 4 4 6 o [MpoBenecuue
YKa3aHUH K OI1K-4.2
a¢dexra dakropa ¢ pacueTHbIX paboT ¢
HPaKTUIECKUM
ko3 punmenTamu npumenenuem [1K.
3aHATUAM,
ypaBHenus. Kpurepun
COCTaBJICHHE KOHC
OIITUMAJILHOCTH IUIAHOB
-TIeKTa,
9KCIIEPUMEHTA.
HIO/ATOTOBKA
OTBETOB I10
KOHTPOJNBHBIM
BOIIPOCAM.
IIpopaboTka
TEOPETUIECKOro
(JIEKIIMOHHOT 0)
Mmarepuaia.
1.8 BBenenwue B pemieHue mo Mzy4yenne
MIOMCKY ONTUMAIEHOTO JOTIOJTHUTENBHOTO
9KCTPEMATIBHOIO 3HAUCHHS Marepuaa. N
Texymuit KOHTPOIb
napameTpa ONTHMH3aLUH B IIpopaboTka
yCIIeBaeMOCTH.
o0J1acTH onpeeNeHus METOINYECKUX OIIK-4.1,
(GyHKIIUH JBYX U MHOTO 3 3 6 a3aHUN K Iposeerne OIIK-4.2
yH yx N YK pacueTHbIX padoT ¢ ’
(aKTOPHBIX ypaBHEHUIH MIPaKTHYECKUM
npumenenuem [1K.
(Meron kpyTOro 3aHATHSM,
BocxokaeHus1 bokca- COCTaBJICHHE
VYwuicona u nip.). KOHCIICKTAa,
TIO/ITOTOBKA
OTBETOB TI0
KOHTPOJIBHBIM
BOIPOCAM.
Hroro no pazzpeny 28 28 50,5
HUroro 3a cemectp 28 28 50,5 3a4€T
Hrtoro mo guCHUILIMHE 28 28 50,5 3a4eT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce npenoaaBanust nucuuiuiviel «llannpoBaHue SKCIIEpUMEHTa»
MIPUMEHSIOTCS TPAJULIMOHHAS U MOJYJIbHO-KOMIIETEHTHOCTHAs! TEXHOJIOTUU.

Jlekuuu mpoXoaAT KaK B TPAAULMOHHON (hopme, Tak U B hopMme JIeKInii-
KOHCYJIbTAIIU, IJie TEOPETUUYECKUI MaTepHrall 3apaHee BbIIAeTCs CTyIeHTaM JUIsl
CaMOCTOSITEIIBHOTO U3YUYEHMUS], VISl IOJATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIU
MIPOXOJUT MO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHS. JIEKIIMN YUTAaI0TCS ¢ UCIIOJIB30BAHUEM
MYJIBTUMEIUHHOTO 000PyI0BaHUs, IPE3EHTALlMOHHBIX MaTEPUAJIOB.

JIeXxIMOHHBIN MaTepHall 3aKPEIUIIETCS B X0€ IPAKTUYECKUX 3aHATUN, Ha KOTOPBIX
BBINIOJIHSAIOTCS TPYIIIOBBIE UM UHIWBUYalIbHbIE 3aJaHUs TI0 MpoiaeHHoM Teme. [Ipu
MIPOBEJICHUH MPAKTUUECKUX 3aHATHI UCIIOJIb3YETCS] METOJ] KOHTEKCTHOTO O0yUYeHMs,
KOTOPBIH MO3BOJISIET YCBOUTh MaTEpUall IIyTEM BBISBIICHUS CBA3EH MEX Y KOHKPETHBIM
3HAHHMEM U €ro IPUMEHEHUEM.

[Ipu BBINOJIHEHNU MPAKTUYECKUX 3aHATHI UCIIOJIb3YETCS] TEXHOJOTHS KOJJIEKTHBHOTO
B3aUMO/JICHCTBUS. 3aHATUS IPOBOAATCS B BUJIE OOCYK/IEHUS MOJIyYEHHOTO 33/1aHuUs, IIPU
3TOM CTYJEHTHI padOTatOT COBMECTHO C MOCIEAYIOLUM T'PYIIIOBBIM aHAJTU30M MOJTY4YE€HHBIX
pe3yIbTaToB.

B yueGHOM nporiecce UCTIOIB3YIOTCSI AKTUBHBIE U HHTEPAKTUBHBIE (POPMBI
MIPOBEJICHUS 3aHATUHN (KOMITbIOTEPHBIE CUMYJISIINH, pa300p KOHKPETHBIX CUTYallUii) B
COUETaHUM C BHEAYUTOPHOM paboTOM ¢ 1enbio GOPMUPOBAHUS U PA3BUTHSA
pohecCHOHANTBHBIX HABBIKOB 00YJarOITUXCS.

CamocTtosTrenbHas paboTa CTYA€HTOB CTUMYJIUPYET CTYI€HTOB K MHAWBHIYaIbHOM
MpopaboTKe TEM B Mpoliecce HanucaHus pedepaToB, BHIMOIHEHHS] HHIUBUAYAIbHbBIX
3aJJaHUi, B IPOLIECCE MOJATOTOBKH K KOHTPOJBHBIM pab0TaM U UTOTOBOW aTTECTALUU.

6 YueOHO-MeTOAMUYECKOEe 0OecledeHrne CaMOCTOSTEeIbHOI padoThl 00y4alIUXCH

[IpencraBieHo B npusaoxeHuu 1.

7 OueHoYHbIE CPeCTBA JIS IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAlUMN
[IpencraBieHbl B MPUIIOKEHUHA 2.

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecTiedeHUe TN CIIUTINHbI

a) OcHoBHas JUTEpaTYypAa:
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2025. — 336 ¢c. — ISBN 978-5-507-50674-3. — TekcT : 2neKTpOoHHBIH // JIaHb : 371eKTpOHHO
-oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/454484 (nata oOparieHHs:
18.03.2026). — Pexum noctyna: A aBTOpU3. M0JIb30BaTENEH.
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906953-62-9. — TekcT : 3neKTpoHHbIH // JIaHb : AIeKTPOHHO-OMOINOTeYHAs cucTeMa. —
URL: https://e.Janbook.com/book/108035 (mara obpamenus: 18.12.2019). — Pexxum
JOCTYyIA: JUI aBTOPU3. TIOJIb30BATENICH.

3. Crenanos, [1L.E. IlitanupoBanue 3KCIIEepUMEHTA : Y9eOHO-METOMIECKOE
noco6ue/I1.E. CrenanoB. — Mocksa : MUCHC, 2017. — 22 ¢. — TeKcCT : 31eKTPOHHBIH //
Jlanb : anexTpoHHO-0MOMMoTeuHas cucremMa. — URL: https://e.lanbook.com/book/108113.
— PesxxuM moctyma: it aBTOpPH3. MOJIE30BATEICH.

B) MeToanueckue ykasaHus:

1. Cratuctuyeckue MeToAbl 00pabOTKHU U aHaIM3a YUCIOBOM MH(POPMAIUH, KOHTPOJIS
U ynpBbUIeHUs kKauyecTBoM npokata/M.W. Pymsnues, C.A. JleBannosckuii, H.A. Pyunnckas,
K.E. Yepxkacos, A.B. JlornnoB. — YueOHoe nocoOue. — Marautoropck: 13a-so
MarnuToropck. roc. TexH. yH-ta uM. .M. Hocosa, 2014. 257 c.

2. Monouxosa O.C. BapuaHTsl 3ajaHHil 110 aHATU3Y YUCIOBON HH(POPMAIUH JUTS
OakanaBpoB. — MeTtoauueckue ykazaHusi. - Marautoropck: M3n-sBo Marauroropck. roc.
TexH. yH-Ta uM. ['.11. Hocoga, 2017. 15 c.

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypcebI:

IIporpamMmMHoOe oOecniedeHue

HanmenoBanue o
o Neo oroBopa Cpok neicTBUS JTULIEH3UU

MS Office 2007 v 135 o1 17.09.2007 6ecepoUHo
Professional
STATISTICA B.6 [K-139-08 ot 22.12.2008 06eccpoyHO
Adobe Reader cB00OTHO pacmpocTpansemoe [10 0eccpovHO
DIJIEKTPOHHBIE
IUTAKAaThI 110
TUCLIHIIIINHE K-278-11 o1 15.07.2011 0eccpovHO
"MarepuanioBesieH
ne"

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Ccpuika

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

Poccuiickas ['ocynapctBenHas 6ubdianoreka. Karanoru
/catalogues/

OnextpoHHbIe pecypcsl oubnuoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web
denepanbHOE roCcyJapCTBEHHOE OI0PKETHOE
yupexaenue «DenepaibHblii HHCTUTYT URL: http://www1 . fips.ru/
MIPOMBIIIIEHHON COOCTBEHHOCTH
HarmonansHas uHGOpPMAITMOHHO-aHATTUTHYECKAS URL:

cucrema — Poccuiickuil MHAEKC HaydHOro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp



https://e.lanbook.com/book/108035
https://e.lanbook.com/book/108113

9 MartepuajibHO-TeXHUYeCKOe ofecneyeHne JUCHUNINHBI (MOIYJIs)

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOC obecrnieucHue JUCIHUITINIMHBI BKIIIOYACT:
MaTepI/IaJIBHO-TeXHI/I‘-IGCKOC obecrnieucHue JUCHUIININHBI BKIIFOYACT:

1. Aynuropust Juid JEKIUOHHBIX U IPAKTUUECKUX 3aHATHH - MynpTuMeAuiiHbIe
CpeACTBa XpaHEHUs, Iepelaun U MPEICTaBICHUS HH(POPMAIH, MOJIEITH KPUCTAIUTHYECKIX
PELIETOK, IIaKaThl

2. Aymutopus IJist TPYNIOBBIX M HHIMBHTyaTbHBIX KOHCYJIbTAIHA,
CrneunanuzupoBantas mebenb. [lepconansabie koMmmbioTepsl ¢ maketoM MS Office,
BBIXOJIOM B

HNHTepHeT U ¢ 10CTYNOM B 3JIEKTPOHHYIO HHGOPMAIIMOHHO-00pa30BaTEIbHYIO CpeIy
YHUBEPCUTETA TEKYLIET0 KOHTPOJIS U IPOMEKYTOUYHOM aTTeCcTalluu

3. AynuTopuu AJis CaMOCTOSITENIbHOM paboThl: KoMIbloTepHbIe [lepcoHanbHbIe
KoMIibroTepsl ¢ maketoM MS Office, BbixooM B IHTEpHET U ¢ JOCTYIIOM B KJIacChl;
YUTAIBHBIC 32161 OMOIMOTEKU IEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaATENbHYIO CPELY
YHUBEPCUTETA.

4. Tlomermenue 1y XxpaHeHUs U npoduiiakTuyeckoro Crernuann3upoBaHHast MeOeb.
CraHouHbII mapk 000py10BaHUS U MHCTPYMEHTHI JUIsl OOCITY>)KHBAHUS U PEMOHTA y4eOHOTO
000pyaoBaHUs. MPOPUITAKTHIECKOTO 0OCTY)KUBAHUS U PEMOHTA Y4eOHOTO 000pY/TIOBaHMSI.
[Tomemienue s xpaHeHUs! yaeOHOTO 000pyI0BaHUS.



IMTPUJIOXKEHME 1
«Y4eOHO-MeTOANYECKOe o0eclieueHre CaMOCTOSITeIbHOI padoThl 00y4aroIUXCsD)

[lo pucununnuue «llnanupoBaHue HKCIEPUMEHTa» MPEAYCMOTPEHO BBINOJHEHUE
pacueTHO-rpaduIecKux (TPAKTUIECKUX) U AYTUTOPHBIX CAMOCTOSTEILHBIX Pa0b0T 00yUJarOIUXCH.

AyauTopHas caMOCTOsITEIbHAsI paboTa CTYIEHTOB MPENO0JIaraeT PEIIeHHEe KOHTPOIbHBIX
3a/1a4 Ha MPAKTUYECKUX 3aHATUSIX.

MeTtonnueckne ykazaHus M0 IOArOTOBKE K TECTUPOBAHUIO.

YcnenHoe BBIOTHEHHE TECTOBBIX 3aJaHHH SBISETCS HEOOXOIUMBIM yCIOBUEM UTOTOBON
MOJIO’KUTEIBHON OIIEHKH B COOTBETCTBHU C PEHTHHTOBOW CHCTEMOW 0OydeHus. BrimonmHeHwme
TECTOBBIX 3aJIaHUH MPEIOCTABISET CTYAECHTAM BO3MOXHOCTh CAMOCTOSATEIBHO KOHTPOJIMPOBATH
YPOBEHb CBOHMIX 3HAHUH, OOHapyKWBaTh NPOOENTBl B 3HAHUAX WU TMPUHUMATH MEpPhl MO HX
mukBuAanuu. GopMa M3I0KEHUST TECTOBBIX 3aJIaHWK TMO3BOJISIET 3aKPEMHUTh U BOCCTAHOBUTH B
naMsTd npoiaeHHbI Matepuan. [IpennaraeMble TECTOBbIE 3aJaHHUS OXBATHIBAIOT Y3JIOBHIE
BOMPOCHI TEOPETUICCKUX U MPAKTUYECKUX OCHOB MO AucHUIIIHHE. {7151 hopMHUpOBaHUS 3aTaHHIHA
WCIOJIb30BaHa 3aKkphiTast Gopma. Y CTyAeHTa €CTh BO3MOXHOCTh BbIOOpa MPaBUILHOTO OTBETA
WIM HECKOJIbKUX MPABUIIbHBIX OTBETOB M3 YHMCIA MPEAJIOKEHHBIX BapUaHTOB. /(151 BbIOJIHEHUS
TECTOBBIX 3aJaHUMl  CTYAEHThl JOJDKHBI HW3Y4YUTh JIEKUMOHHBIM MaTepuas IO TeME,
COOTBETCTBYIOIIME pa3Aeibl y4eOHMKOB, Y4YEOHBIX TOCOOMH | JAPYTrUX JUTEPaTypHBIX
UCTOYHUKOB. KOHTpOJIbHBIE TECTOBBIC 33JaHUSI BBIMOJHSIOTCS CTYJICHTAMH HAa MPAKTHYECKUX
3aHATHSAX. PeneTHIIMOHHBIE TECTOBBIC 3a/JaHHS COIep)KaTcs B pabodeil yueOHOM mporpamme
muctuinHbl. C HUMH 11ef1eco00pa3Ho 03HAKOMUTHCS MPHU MOATOTOBKE K TECTUPOBAHHUIO.

Huxe npencrapiieH mpuMep TECTOBOIO 3aAaHUS:

Ymo maxkoe ciyuatinas 4ucio8as eeauyuHa?
Bapuanmer omeemos  a)-2):
a) eeposmnocmuv nossieHus maxoul eeaudunvi — 100 %;
0) eeposmHnocmo nosagienus maxou eeauuunvl — 0 %;
8) 8ePOSAMHOCMb NOABNIEHUS MAKOU 6eaudunvl — 75 %o,
2) eepossmHocmo nosgieHus maxkou eeaudunst —om () 0o 100 %.

Ouenoynvle cpedcmsea_0Jisl _NPOGEOeHUs. MeKVUWe20 KOHMPOJIs 6 6uoe  ayoumopHou
xoHmpovHou pabomot (AKP)
Ilepeuenvb mem 0.1 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUSIM.

Hcxonnble naHHBIE M1 NPOBENCHMS NPAKTUYECKUX 3aHATUN NpeicTaBieHbl B 16
BapHaHTax CIy4yalHBIX BBIOOPOK (00beM BBIOOPKH — n = 59), 0OAMH 13 KOTOPHIX IPUBEJIEHA HIDKE.

%
% C Cr %Mn  Ni Ti HRC Kn ¢

2,49 15,21 5,75 2,87 1,52 61,04 5,01 16,58
2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22
2,01 17,15 3,26 2,98 1,24 6149 6,06 17,97
2,62 19,33 5,46 2,6 1,18 60,08 11 5
2,54 15,57 3,34 1,85 1,39 62,65 8,5 16,17
2,11 16,55 5,78 1,76 1 59,34 10,42 4,66

3 16,99 5,59 2,9 1,66 60 11,96 5,9
2,99 2092 4,9 1,02 1,93 59,32 6,35 10,71

2,82 17,85 3,46 2,97 1,06 61,95 5,13 10,15
2,06 19,69 4,52 1,87 1,69 60,51 8,47 8,38
2,56 17,95 4,02 1,47 1,43 62,01 6,46 5,26
2,67 16,49 5,78 1,95 196 61,68 11,19 7,29
2,09 18,27 5,88 2,34 1,69 62,68 10,8 17,5
2,64 17,52 3,11 1,13 1,96 594 6,56 4,99
2,95 16,23 3,48 1,61 1,09 6248 6,79 5,04



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
2,87

2,2

2,2
2,38
2,56
2,44
2,75
2,26
2,21
2,06
2,71
2,79
2,83
2,66
2,74
2,62
2,56
2,27
2,79

2,7
2,71

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
18,35
16,21
16,07
16,97
15,85
17,19
17,7
17,16
17,94
15,72
19,44
18,06
15,86
18,85
19,49
15,67
20,09
15,81
19,99
16,43
18,82

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
321
5,39
5,03
3,05
5,87
5,28
5,52
3,07
4,01
3,53
3,87
361

32
5,12
4,89
572
4,91
5,16
4,37

3,1
3,93
591
3,81
3,76

5,7

4.8
4,15

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
1,65
2,57
2,58

1,36
2,07
2,93
1,99
1,93
1,09

1,6
2,37
2,94
2,76
2,95
2,51
2,74
1,28
1,23
1,84
2,89

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
1,26
1,64
1,64

1,3
1,84
1,89
1,52
1,58

1,9
1,05
1,45
1,15
1,38
1,69
1,97
1,35
1,87
1,73
1,52
1,46

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
60,02
62,35
61,63
59,39
59,55
62,96
59,7
60,1
60,13
62,42
61,63
60,02
59,92
62,88
59,3
59,61
62,55
60,11
61,97
60,07
62,62

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
11,69
11,1
9,74
7,37
10,14
11,7
10,86
7,63
10,45
6,82
6,52
7,98
5,85

7,98
7,81
11,44
11,95
5,84
5,93
10,68

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
9,92
6,04
3,58

10,42
6.77
2,96
6.12

12,65

17,72

12,56
9,57
9,93

16,12

14,91

10,96

7,1
291
7,01
2,74
441

13,85

AKP 1. [Ipaktnueckas nmepBuyHasi 00paboTKa BHIOOPKU CIy4aiiHON BEIUYMHBI
Beruuciuts ¢
XapaKTepUCTUKU (MHUHHMAaJIbHbIE, MaKCHMajbHble, pa3Max 3HAuYe€HUH, CpelHHUE 3HAYCHMUS,

MNIPUMCHCHHUEM

I pOrpaMMHOTO

POAYKTa

Exel CTaTUCTHYCCKUEC



CPEIHEKBaPAaTUYECKOEe OTKJIOHEHHE-CTaHJAapTHOE OTKJIOHEHUE, Ko3()QUIMEeHT Bapualuw,
MeauaHa, MOJa) pacueTHOU BBIOOPKU. TO €CTh BBIYUCIHUTH MO HE3aBUCUMBIM (Xi) U 3aBHCHUMBIM
(Yi) ciydaliHbIM BETMUMHAM CJIEIYIOIINE XapaKTePUCTUKHU:

- MUHUMAaJIbHBIE 3HAYEHUS CITyYalHbIX BEIUYUH - (Xi, Yi)min;

- MAaKCUMaJIbHbIC 3HAYEHUS CIIYYalHbIX BEIUYHUH - (Xi, Yi)max;

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

- cpennee 3HadeHue (Xicp, Yiep) = 2(Xicp, Yicp)/N, TZI€ N — 00bEM BBIOOPKH;

- CPEIHEKBAJPAaTHYECKOE OTKJIOHEHHE=CTAaHIAPTHOE OTKJIOHEHHE Sy = [X (Xi —
Xep)?m]®3; Syi = [Z (Yi— Yep)?/n]%;

- ko3 puuument Bapuanuu, % — Vxi =  (Sxi/Xepi)100 % 1 Vyi = (Syi/Y¢pi) 100%;

- MenuaHa BbIOOpKM (med) — CpeAMHHOE 3HAu€HUE CIy4yalHOM BEIMYMHBI MEXKIY
MHUHHMAaJIbHBIM U MaKCUMaldbHBEIM c¢¢ 3HaucHuIMU — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)minl/2;
MearaHa B OOJIBIIMCTBE CIy4aeB HE COBIAIAET CO CPEAHUM 3HAUEHUEM BBHIOOPKH;

- Mona BbIOOpkH (mod) — HamboJiee YacToO BCTpeYaromeecs 3HAUYCHUE CIydaiHOU
BEJIMYUHBI (OIIpeNieNsieTCsl aHaTM30M CIy4aiiHOW BBIOOPKH I 110 THCTOTPaMMe).

[TocTpouTh ruCTOrpaMMBbl CIIy4ailHBIX BETUYUH (TpaduuecKoe pacipeaeneHne
CIIy4aiiHOW BEJIMYMHBI) U CPABHUTD UX C TEOPETHUECKUMU PACIPENEICHUIMH.

Jns xoHKpeTHOM chydyaiiHOM BenmumHbl (X, Y;i) €e pacmpeieieHue B BBIOOpKE
OTIPEAENSICTCS TOCTPOCHUEM THUCTOTPAMMBI. AJITOPUTM ATOTO TOCTPOCHHS 3aKIIOYAeTCs B
CIICIYIOIIEM

- Ha OCHM OpAMHAT OTKJAJBIBAETCS 4acToTa (Nni) WMJIM 4YacTocTh (ni/n) — KOJUYECTBO
3HAUYCHUN CIy4YalHOW BEJIMYMHBI, ONAJAI0IINX B ONPE/EIICHHBI UHTEPBAJ 3HAYEHUM; HA OCH
abIMCC OTKJIA/IBIBAETCS HECKOJIBKO MHTEPBAJIOB BHYTPU pa3Maxa CIy4alHOW BEJMYWHBI, YHCIIO
9THX UHTEPBAJIOB OMPEEIAETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIYy4aeB dTO YHCIIO COCTABJISIET
10 nHTEpBANOB;

- TIPU ATOM TPOBEPOUYHBIMU KPUTEPHUSIMH MPABUILHOCTU MOCTPOEHUS THCTOT PAMMBI
SIBJISICTS BBIMOJIHEHUS YCIOBUHM Xn; = n uiM X(ni/n) = 1.

AKP 2. KoppensioHHbIi aHaau3 BEIOOPKH

PacuuTaTh npu momoru nporpamMmmoro npoaykra Exel (Haxxats Ha kinaBuiny fy, BRIOpaTh B
MO3UIIUA «CTATHCTHKa» (YHKIIUIO «KOpPPENI», yKa3aTh KOOPAWMHATHI COOTBETCTBYIOIIUX I1ap
CIIy4allHBIX BEJMYMH, MOJYYUTh 3HAUEHHUS MApPHBIX KOI(P(UIHUEHTOB KOPPEJSIUU) IMOMapHbIe
KO3 (UM EHTHI KOPPEIAIUNA MEXKTy HE3aBUCMBIMU CITYYaiHBIMU BEIMYUHAME — I'xi xis] U MEKIY
3aBUcUMbIMH (Yi) ¥ He3aBUCUMbBIMH (Xj) NMEPEMEHHBIMH -lyixi; OHPENEIUTh UX 3HAYUMOCTh
yTeM CPAaBHEHHsI C TAOJIMYHBIMHU, KPUTHIECKUMHU 3HAYCHUAMU KO3 (D DUIIMEHTA KOPPEIISIIIH.

Hwxe npencraBinena Tabimia ¢ KpHTAYECKUMU 3HaYEHAMHU KO3 pHImeHTa Koppesiuu B
3aBUCUMOCTH OT 00beMa BBIOOPKH (N) ¥ YPOBHS 3HAUUMOCTH (a); o0 = 1 — p, TIe p — BEPOSITHOCTD
COOBITH .

Kputnueckue 3HaueHust Ko3ppuureHta Koppessiuuu

O6bem YpoBeHb 3HAUMMOCTH, O
BBIOOpPKH, 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 3amoxens! hopMyJisl 17151 pacuera monapHoro ko3 hunrenta KOppesiuu:

- Txixit] = 2(Xi— Xicp)( Xi+l — X(i+1)ep) XiXi+1/NSxiSX i+1

-Tyixi = E(Xi— Xicp)( Yi— ch)YiXi/ nSxiSyi.

3HauMMOCTh KOOI UIIMEHTa TapHOM  KOPPENSIUU  OmpefessieTcss CcpaBHEHHEM
(dakTHueckoro 3HaveHUs KodPUIMEHTa KOppelmsiuu ¢ TaONUYHOM 3HAUYCHUEM: eCJH
(dakTuueckoe 3HaUeHUE OOJbIIe TAOIMYHOTO, TO CYIIECTBYET MEXKAY HEU3BECTHBHIMH 3HAUMMASI
CTaTUCTUYECKAs CBSI3b, B IPOTHBHOM CJTydac TaKOBasl CBSI3b OTCYTCTBYET.

AKP 3. Ortceutp He3HauuMmble (akTop aHaiau3upyemoil BbIOOpKU. OmnpenenuTts
CTATUCTUYECKH 3HAYMMBIE CBA3M MEXKIY 3aBUCUMBIMHU M HE3aBUCHUMBIMU IIEPEMEHHBIMU U BHJA
PErpeCcCUOHHON 3aBUCHMOCTH, @ TAK)KE MEXAY HE3aBUCUMBIMU I1€PEMEHHBIMHU.

B nepByro ouepenb CTPOUTCS KOPPEISALMOHHAS MAaTPULIA — CUMMETPUYHAsT OTHOCUTEIILHO
IUaroHand (QHAJIOTMYHO TaOJMIE CIIOPTUBHOIO COPEBHOBATEJILHOIO KOMAHIHOIO HJIH
JMYHOCTHOI'O YEMIIMOHATa) — 00pa3ell IPUBOIUTCS HIKE.

X1 X2 X3 X4 Xs Y, Y> Y3 Y4

Xi 1 Ixl.x2 Ixl.x3 Ixl x4 I'xl x5 Iylxl ry2.xi Iy3xl Ty4xl
X2 1 I'2x3 I'x2.x4 I'x2.x5 Iyl.x2 Iy2.x2 I'y3.x2 T'y4.x2
X3 1 I'3.x4 I'x3.%5 Iyl.x3 I'y2.x3 I'y3.x3 T'y4.x3
X4 1 T'xd.x5 Tyl,x4 T'y2.x4 Iy3.x4 T'y4,x4
Xs 1 Tyl x5 Ty2.x5 IY3.x5 IY4.x5
Y, 1 Tyly2 Tyly3 Tyly4
Y2 1 ry2.y3 y2.y4
Y3 1 Ty3,y4
Y4 1

3arem 3HaueHUs KO3 GUIINETOB MAPHBIX KOPPEIALUNA OTMEUYAIOTCs 3HAKOM (+), €CITH 3TOT
KO3 (G GHUIIMEHT KOPPEALUN CTATUCTUYECKH 3a4UM, ¥ 3HAKOM (-), €clii K03 PUIIMEHT KOpPESIuT
He3HauuM. {1 oTcenBaHUsl HE3aBUCUMBIX NIEpeMEHHBIX (X-0B) MPOBOAUTCS (OAUH U3 METOJOB)
cleAyromas Mpoleaypa: U3 ooueld KOppensIHOHON MaTpHUIbl BBIASIIAETCS YY4acTOK ¢ X; U B
s;TYeKax MPOCTABIISIETCSI COOTBETCTBEHHO (+) v (-).
X Xa X3 X4 Xs Koma-Bo
3HAUYNUMBIX
KOppessiun




Xp |1 + - + - 2-1-0
Xo | + 1 - - + 2

X3 | - - 1 + - 1-0
X4 | + - + 1 + 3

Xs | - + + 1 2-1-0

Takum 00pazom, ocie AByX UTTepanuii octamch 3 X-a - X1, X3, u Xs.

Jlns BbIOOpa 3HAUMMBIX 3aBUCUMOCTEN (110 KOG UIIMEHTY KOppensaiun) Mexay Y-MU U
X-MH, 4TOOBI TOCTPOUTH PErPECCHOHHBIE YPaBHEHUSI CBSA3H, HEOOXOIMMO MTPOAHATU3UPOBATh EI1Ie
OJJHY 4aCTh KOPPEJSIIMOHHON MaTpPHIIbL:

Y, Y, Y3 Y4 3HaYNMEIE
Koppeysinuu X
c Y

X tyixt/+ | Tyxi/- | Tyaxil+ | ryaxa/- | XicYiuYs

X2 Ixix2/- | Imix2/- | Txix2/- | Txixof- X2 — HET
KOppeJsinui ¢

Yi

X3 Ixia/- | Ixixa/- | D/~ | e/t X3c Yy

X4 Ixlxd/+ | Inixal+ | T/ | Taxal- | Xac Yy, Yo, Y3

Xs Inlxs/- | Ixixs/- | Txixs/- | Txixs/+ X5¢Yy

3Hay. koppen. Y Yic Yoc Ysc Ysc
c Xi X1, X4 X4 X1, X4 | X3, X5

Ha ocHoBaHMM 3HAYMMBIX KO3 (PUIIMECHTOB KOPPEIALUHA MEKIY YiHu Xi OIPEaAesaeTcs, 4To
HEOOXOIMMO MOTYYUTh PErPECCHOHHBIC YPaBHEHUS CIEAYIONIMX BUAOB H C YIETOM OTCEHBAHUS
X-0B:

Yi= ao+aiXy;
Y,= HeT ypaBHEHUS,
Y3 =ao+ aiXi;

Y4= ao + a3X3 + a5X5;

AKP 4. ITpu nomouy npuMeHeH s perpecCHOHHOr0 aHajn3a pacCuuTaTh KO3PPUIIMEHTHI
PErpecCUOHHOr0 YPaBHEHHUS.

B AKP 3 ompeneneHbsl BHUIBI PErpecCHOHBIX 3aBUCHMOCTEH, KOTOpbIE HEOOXOIMMO
MOJyYUTh JJISl OLIEHWMBAHHUA, NPOTHO3a M YIPABIEHUS TEXHOJIOTMYECKUMHU mpoueccamu. s
pacuera KO3((UIMEHTOB YpPAaBHEHMH ao, a; NPUMEHSETCS pPACUETHBIA METOJ, HaWMEHbIIMX
kBaapatoB (MHK) c wucnons3oBaHueM uCXoqHOM BbIOOpKM cityyaliHbiX BenmuuuH. MHK
IpeArnojaraeT MOUCK SKCTPEMAIbHOTO (MUHHUMAJIbHOTO) 3Ha4YeHHs (YHKIMOHAJIa CYMMBI
pa3HOCTH B KBaJipaTe MexX1y (aKTUYECKUMH U pacyeTHBIMU 3a4eHUSMHU (PYHKIIMH OTKJIMKA:

F = Z(Ypaxr. — Ypacs.)* — min (0). B ypaBHEeHHE NOACTABIAIOTCS TOCTPOUHO (HAKTHIECKHE
3HAYEHUS Ygpaxr. U Ypacu, B BUJE ypaBHeHUs, noidydeHHoro B AKP 3. Jlns pemreHuss ykazaHHOTO
(¢yHKIMOHAaIa HEOOXOJUMO MOJIYYUTh CUCTEMY YPaBHEHHH B YaCTHBIX IPOU3BOJHBIX U KaXKI0€
U3 ypaBHEHUH NMPHUPABHATH K Hym0. TakuM oOpa3oM, moJiyyarcs 3HaYEHHS CBOOOAHOIO WieHa
ypaBHEHHUS ag M KO3 UIIMEHTH MPH HE3aBUCUMBIX MEPEMEHHBIX a; = ax. [ omepaTuBHOrO
pemiearss MHK npumensiercs nporpammuoe ooecneuenune Exel (fx — nuuein). B moamporpamme
«JIMHEWH» yKa3bIBAIOTCS KOOPAUHATHI Y; U Xi, 3aTeM HaOupatorcs no3uiuu « MICTUHA» u 3aTem
Shift+Ctrl+Enter. B npensaputenbHo BbIJ€IEHHOE M0JI€ TPOrPaMMHO OMEIIAIOTCS PE3YJIbTaThl
pacdera — K0>(p(HUIMEHTHI a9, ai = ax (IepBas CTPoka), KodGpuurenT nerepMuHanmuu R? (3-a
cTpoka, 1-it cronberr), kputepuit dumepa F (4-ast ctpoka, 1-b1it cTonben).

AKP 5. IIpoBecT KOPpEKTUPOBKY TOYHOCTU YPABHEHHS PETPECCUU B TEYEHUU BPEMEHH.
Cornacio TpeboBanusim OCT 14-34-90 «CraTUCTHUYECKUH NPUEMOUYHBI KOHTPOJIb
KauyeCcTBa METAIONPOAYKIMH IO KOPPEISLUMOHHOM CBSA3M MEXIY IMapaMeTpamu» BO3MOXKHO
UCIOJb30BAaHUE  PErpecCHOHHBIX  3aBUCHUMOCTEl  MapamMeTpoB  KadecTBa  (BpeMEHHOE



CONPOTHUBJICHUS PAa3pPbIBY, OTHOCUTEIHHOE CYXKEHHE M T.I.) OT (PaKTOpPOB (XMMHYECKHI COCTaB
CTaJid, TEXHOJIOTMYECKHE TapaMeTphl TMporecca) s MNPOrHO3ZMPOBAHUS CBOKMCTB 0e3
OCYILIECTBJIIEHUSI pa3pylIAOMIMX HCOBbITAHUK. J[JI1 MpPOBEpPKM TOYHOCTH MOAEIH MPU STOM
HaOupaeTcs KOHTPOJBHBIM MAaCCHUB JIaHHBIX, COCTOSIIIMX M3 PE3YyJbTATOB Pa3pYIIAIOIINX
WCIIBITAHWH OJTHOM JIeCATOM IIJIaBOK/TIapTUid Takol nponykuuu. [1pu Habope He MeHee S0 1miaBok
WIM OJWH pa3 B KBapTal MPOBOAMUTCS IPOBEPKAa TOUYHOCTH NPUMEHSIEMOH MaTeMaTU4eCcKOn
perpeccun. Metoauka IpOBEpKH 3akitoyaeTcs B cienyromeM. Habupaercs MaccuB pazHocTel
Mexay (aKTHYECKUMHU JTaHHBIMA KOHTPOJBHON BBIOOPKM M PACUYCTHBIMU 3HAYCHUSMH TI0
PErpecCHOHHOMY YPaBHEHUIO (Y paxr. — Ypacu.), PACIUTHIBACTCS CPEAHEE 3HAUCHHUE 3TUX OTKJIOHEHUN
U CPaBHUBAETCA CO CTAaTHUCTUYECKUM KpHUTEpueM (CTaHAApTHBIM OTKJIOHEHHEM TMapamMerpa
KauecTBa - Syi). Ecam cpenHee oTKIOHEHHE MEHEEe CTaTUCTUYECKOro Mapamerpa, TO ypaBHEHHE
NpU3HAETCA ANEKBAaTHBIM pEAJbHBIM  YCJIOBUSM. B  NpOTUBHOM cilyyae MPOBOJIMTCS
KOPPEKTUPOBKA ypaBHEHUS MyTEM M3MEHEHHUS 3HAUEHHUs €ro CBOOOJHOrO ujieHa: apr = ao -/+
2(Ypaxr. — Ypaca.)/N, TJ€ N — 00bEM KOHTPOJIBHOI BBIOOPKH, 3HAK -/+ MOKA3bIBET, YTO, €CIIH CPEIHEE
OTKJIOHEHUs Ay; IMeeT 3HaK +/- , TO KOpPEKTUPOBKA 3HAYEHHUSI ag OyJI€T COOTBETCTBEHHO -/+Ayi.

AKP 6. [TocTpOMTh MATPUILY TIOJHOTrO (PAKTOPHOTO SKCIIEPUMEHTA ThMa 2" —2% 1 23,

B ocHOBaHMM CTENEHHOM 3aBHCHUMOCTM NPEACTABICHO KOJIMYECTBO YPOBHEU
BapbUpoBaHus (pakTopos. MimeeTcs ABa BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MaKCUMAaJIbHOE
3HayeHus U 3 — MUHUMAaJIbHOE, MaKCUMaJIbHOE U CpeAHee 3HaueHus (akTopoB. B mokasarene
CTEIIEHHOW 3aBUCHMOCTH IPEACTaBICHO KoiudecTBO (pakTopoB. Ilpu cocraBieHMM MaTpHIlbI
IUIAHUPOBAHUS JKCIEPUMEHTAa HEOOXOIUMO YYHTHIBATH YEThIPE CBOMCTBA CYLIECCTBOBAHMS
ypoBHEH  (aKTOpOB: CHMMETPUYHOCTh, OPTOTOHAJIBHOCTh, pPOTaTa0EIbHOCTh, YCIOBHE
HOPMHUPOBKH.

Onpenenuts KO3 (PPHUIIMEHTH ypaBHEHHS 110 U3BECTHOMY aJITOPUTMY: a; = (XX;Yi)/n, ag
= Zyi/n.

AKP 7. TloctpouTs BCce BO3MOMKHBIC BapUAHTBHl MATPHUIBI IPOOHOTO JKCIIEPUMEHTA
tuna 2371, 252, Onpenenuts K03 GGUIUMEHTH yPaBHEHHS 10 H3BECTHOMY alrOPUTMY: a; = (XXiyi)/n,
ao = Xyi/n.

AKP 8. Pacuutath k03 uueHT KOHKOpAanuu (KodQdHUIMEeHT coriacusi) Npu
OKCTIEPTHOIN OIleHKEe BIUAHUS (aKTOPOB HA (YHKUIHMIO OTKJIMKA (TTapaMerp ONTHMHU3AILUH) IO
cnenyromeii 3apucumoct: W = 12S/[m?(n-n)], rae S — cymMma KBagpaTOB OTKIOHEHHMH OT
CPEAHEro 3Ha4€HUs OLIEHKH SKCIIEPTOB, M — YK CIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiitu oskcTpeManbHOE 3HAUY€HUE TIapaMeTpa ONTUMHU3ALMU B O0JIACTH
orpeneneHuss GyHKIMH ABYX M MHOTO(QAKTOPHBIX ypaBHEHUH (METOJ KPYTOTO BOCXOXK[EH U
bokca-Yuicona) ¢ npuMeHeHHMEM MTTEPAlMOHHOIO IIOLIArOBOr0 METO/a B HANpaBICHUU
rpaJiieHTa.

Memoouueckue pexomenoayuu O NOO2OMOBKU K CEMUHAPY -  NPAKMUYECKUM
3AHAMUAM
CeMuHap - BUJA TPYIIOBBIX 3aHATHNA MO KakoW-THMOO HAydyHOW, y4eOHOH M Apyroi
npobJyieMaTHKe, aKTUBHOE OOCYXKIEHHE y4YaCTHUKAMU 3apaHee IOArOTOBJIEHHBIX COOOILEHUH,
NoKIanoB U T.II. C TEMAaTUKOM CEMHHAPOB CTYAEHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM IOATO-
TOBKM K CEMHHApy CJIEAYIOIIUi: BBIOpaB TEMY, CTYAEHT COCTaBJs€T CBOM IIaH-rpaduk MOj-
TOTOBKHM K ceMHHapy. [l mproOpeTeHus: MIMPOKOTO BHJEHHS MPOOJIEMBl CTYIEHT CTapaercs
OCMBICIIUTH €€ B 00111eM 00beMe; TTO3HAKOMHUTBCS C TEMOM 110 6a30BOMY yueOHOMY ITOCOOHIO WU
JpYroii OCHOBHOM PEKOMEHIyEMOW JIMTEPATYpPE; BBISIBUTH OCHOBHBIE HJEH, PACKPBIBAIOIIME
JaHHYI0 TpoOJeMy; CBEPUTb HUX ONpENeNIeHHS CO CIPaBOYHHMKAMH, SHIUMUKIONETUEH; MoJ-
TOTOBHUTD IJIAH-KOHCIIEKT PACKPBITUS JaHHOW MpPOOJIEMBbI; BHISIBUTH HESCHBIC BOMPOCH U MOJ0-
OpaTh JOMOJHUTEIbHYIO JUTEPATYPY JJISl UX OCBEIICHHUS; COCTAaBUTh TE3MCHI BBICTYIUICHUS Ha
OTIEJIBHBIX JIACTAX JUIA MOCJIEAYIOIIErO0 BHECEHUS JOMOJHEHUN U MOArOTOBUTH JOKIAI UK pe-



Gbepat 115 cooOlIeHUsT HA CEMUHApe; MPOaHaIU3UpOBaTh COOPAHHBIM MaTepral AJis JAOMOIHH -
TeJIbHOM MH(pOpMalLUu 10 TeEMaM CEMHHapa; I'OTOBSCh K BBICTYIUIEHHIO Ha CEMUHApE, 110 BO3-
MOKHOCTH NPOKOHCYJIbTUPOBATHCS C MpernojaBaTelieM; OTHOCUTHCSA K COOpaHHOMY MaTepually,
KaK K UICTOYHUKY OYAyLIMX UCCIeOBaHUM.

CemuHapckue 3aHATUS PACIIUPAIOT MU 3aKPEILUIAIOT 3HAHMS, 3aJI0KEHHBIE B TEOPUU
npeaMera. Ha HUX BBIHOCATCS BOIPOCHI, OCOOCHHO HEOOXOIMMBIE JUIsl MPAKTUKU, WM MPOO -
JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOXHO PEUIMTHh TOJBKO B Ipolecce coTpyaHuuectBa. Cpenu
00s13aTENBHBIX TPEOOBAHU K CEMUHAPY - MPEABAPUTEIHFHOE 03HAKOMJICHHE C TEMOM, BOIIPOCAMHU
U JIUTEPATypOH IO TAaHHOHN TeMe.

CoBpemeHHas pakTHKa NpeuiaraeT MUPOKUM KpyT TUIIOB CEMUHAPCKUX 3aHATHI. Cpenu
HUX 0c000€ MECTO 3aHMMAeT CEMHHAp-IUCKYCCHs, TJI€ B TUAJIOre XOPOIIO yCBAaUBAETCsl HOBAs
nH(pOpMaIus, BUIHBI yOXKIEHHS CTyACHTa; 00CYKIal0TCs POTUBOPEUNs (SIBHBIC M CKPBITHIE) U
HEJIOCTAaTKH; JIA 00CYXIeHUsI O0epyTcs KOHKPETHBIE aKTyallbHbI€ BOIPOCHI, C KOTOPBIMH CTY-
JICHTHI TpEeBapUTEIbHO O3HAKOMJICHBL. Takke B CEMHHAp BKIIOYAIOTCA BOMPOCHl IS HH-
TEJUIEKTYyaJlbHOM Pa3MUHKU (MHOIZIA 3TO JMCKYCCHOHHAs CTaTbhsl, MO KOTOPOW CTaBsITCA MpoO-
JIEMHBIE€ BOIPOCHI); IUCKYCCUSl MOXKET Pa3BepThIBATbCA 3a0YHO Kak KpyroBoi cemuHap. [lanee
MOJIBOAASITCS UTOTM JHUCKYCCUH, 3aCIylIMBAalOTCAd M 3alMIIAIOTCA MPOEKTHbIEe 3anaHus. Ilocie
3TOr0 NMPOXOAUT "MO3roBoH MITypM" IO HEPEUIEHHBIM IpoOJieMaM JUCKYCCHM, @ TAK)KE BBISB-
JSIFOTCS] IPUKJIaIHBIE aCIEKThl, KOTOPbIE MOXKHO PEKOMEH/I0BATh JIJIsl BKIIIOUEHUS B KYpCOBbIE U
JTUTIJIOMHBIE pa0OoTHI WK B anpoOanuio Ha npaktuke. Ha ceccum mpenogaBarens o6o0maer pe-
3yJIBTAaThI IPOACIIAHHOM CTYyJEeHTOM paboThI.

CeMuHapbI-IUCKYCCUU IPOBOASATCS C LEJIbIO BBIABIECHUS MHEHUS CTYAEHTOB I10
aKTyaJIbHbIM BOIIpOCaM U3y4aeMoro npeiMera.

CemuHap-uccieoBaHue IperoaraeT npeiBapuTebHyl0 paboTy - HamucaHue pede-
pata, 10KJIaJa [0 UTOraM ONbITHOW paOOThl. YdacThe B HEM - 3TO, IIPEXKJE BCEro, AUAJIOr CTy-
JIeHTa ¢ mpernojaBaTeseM. Pe3yiabTaTsl 00CYKIal0TCS HA CEMHHApEe C HarJsJHbIM [TOKa30M HC-
CIIEIOBATEIBCKOTO MaTephana (CXeMbl, TaONWIbl, TpauKd, IAATHOCTHYECKHE METOIUKH).
YactuyHo MaTepuan Moxer ObITh BKIIOUeH B BKP. IIpu moaroroBke k ceMuHapy -MCClieIOBaHHIO
CTYIEHT HM3y4yaeT pe3yJbTaThbl TEOPETHMUECKUX HCCIEIOBAHUM, cocTaBisier Oubmuorpaduio mo
TeMe, YUUTCs HcaTh 0030phl IO TEXHUUECKOH 3a1aue-1podiemMe.

[IpobGyieMHBIli ceMuHAp TOTOBUTCS IpeEroAaBaTesieM JOCTaTOYHO OCHOBATENbHO: TMOJ-
OuparoTcsi MpoOJIeMHbIE U KOHTPOJIbHO-TIPOBEPOYHbIE BOMPOCH.. Takol ceMHHAap BO3MOXKEH
TOJIbKO TOCJI€ TPOXO0XKAEeHUS TeMbl. K HEMY CTyAEHTBI TOTOBSTCS 1O JMTEPATypHBIM HCTOYHU-
KaM: MOHOrpa(uH, CIpPaBOYHHMKH, CIOBapH, KypHaibl. K mpoOieMHOMY ceMuHapy Npocmar-
pUBaeTcs JMTEpaTypa B paMKaX pa3iIMUYHbIX HCCJIENOBAaTEIbCKMX IIKOJA  (HAampUMep
"TpaaWIIMOHHBIE U HETPAAUIIMOHHBIE MOJAXO0IBI K Tpodeme").

Haubonbiryto 3ppeKTHBHOCTh MPUHOCIT CEMHHAphl, POBOAUMBIE B (opMe KOJIEK-
THUBHOH 1103HABATENIbHOHN €ATEIbHOCTH, UMEIOIIEH OIpeeleHHble 0COOEHHOCTH, 3 UMEHHO:

- pa3zesieHue CTYJIEHTOB Ha TPYIIIbI 110 UX XKEJaHUIO (C 0053aTeIbHBIM YYaCTUEM CTY -
JIEHTa C YCTOWYMBBIM HHTEPECOM K JAHHOMY MPEIMETY );

- IOCTaHOBKA OOILIMX LeJeH U 3a7a4 AJIs IPYIIIbL;

- paboTa B MOCJIENOBATEILHOCTH - UHIMBHUAYyaJIbHAasl, apHas (Yalle BCEro MmepeKkpect-
HBI ompoc), paboTta B IpyIne, KOJJIEeKTUBHAS;

- 0053aTENBHOE NIPEIBAPUTEIBHOE OIPAHUYECHUE 110 BPEMEHU KaXK10T'0 ATalla 3aHsTUM;

- OKCIIEPTHBIN aHAN3 C pacyeToM KO3 PUIIEeHTa KOHKOPal1K;

- OLIEHKa paboThI IPYIIIbI [IPENOAABATEIEM;

- IPOBEJEHUE CAMOOLICHKH.

Ipumepuovii nepeuenv mem pepepamos 8 sude uHoOUusUOYaIbibix domawnux saoay (M13)

N3 Ne 1. Ilonsatus wmaTeMaTH4ECKOM CTATUCTUKHA. BHIBI 3KCIIEPUMEHTOB.
KonTtponbsuble kapTel. [Inanbl 5KCepruMeHTOB
1. OcHOBHbIE TOHSTHS U3 TEOPUU BEPOSITHOCTH W MATEMAaTUYECKOH CTaTUCTUKH
(reHepasnbHasi COBOKYIHOCTh, BBIOOpKA CIydailHbIX BEJIMYMH, XapaKTEPUCTUKHU BBIOOPKN).



2. IlonsTHe 0 BUJAX IUIAHUPOBAHMS MAaTEMAaTHUYECKOro U (PU3NUYECKOTO SKCIEPUMEHTOB,
MPUHIUIIAX TEOMETPUIECKOT0 U (PU3NIECKOro MOA00Hus 00BEKTOB yIpaBICHUSI.

3. Texkynmii KOHTPOJIb IPOAYKIHUU.

4. TlpuHUOMTIBEI BHIOOPA KOHTPOJMPYEMBIX MAapaMeTpPOB M UX YPOBHS B CTaHAapTax Ha
METaJUTypruyecKyIo IPOLYKIHIO.

5. Crarucruueckoe 0OOCHOBaHHME OObEMa BBIOOPKH TPU KOHTPOJIC Yy IOCTaBIIUKA H
noTpeduTens.

6. KoHTpoOJIBHBIE KapTHI.

7. O0mias cxema yIrpaBJeHHUs] TEXHOJIOTHYECKUM OOBEKTOM C aIalITUBHBIM 0JIOKOM

8. TeopeTnueckuil MOAXO/A, MaTEMATUYECKOE CUMYJIMPOBAHHUE YCJIOBHM JKCIEPUMEHTA,
¢bu3nUecKuii SKCIIepUMEHT.

9. YcnoBus nonobus Gpuzndeckoro o0bekTa U MaTepUaIbHONW KOMHH.

10. Beibop Hanbonee 3(h(eKTUBHOIN CXEMBI IKCIIEPUMEHTA.

11. CocraBiieHue IUIaHa TMPOBENEHUS SKCIEPUMEHTOB Pa3HBIX YpPOBHEH (OMBITHBIN,
71a00paTOpHBIA,  MOTYHNPOMBIIIIECHHBIH, I POMBILIICHHBIH, U3rOTOBJIEHHE  OIBITHO-
IPOMBIIIEHHON MapTHH).

N3 Ne 2. Koappuunent konkopaauuu. IlpaBuia nianupyemoro s3kCepuMeHnTa

1. Buael mapamMerpoB oNTUMH3aLUU, O0OOLIEHHBIN MapaMeTp ONTHUMM3Aluu, (pyHKLIHS
KEJIAaTEIIbHOCTH.

2. BeiOop Tuna MateMaTH4ecKoi MOJMHOMUAILHON WM WHOM MOJIEINH.

3. IlpaBumiia mOCTPOEHUS MJIAHOB — JPOOHBIX PEIIUK.

4. Pucku npu MCIIOJIb30BaHUM IUIAHOB C APOOHBIMU PEIUIMKAMU — BIMSHUE HA TOYHOCTh
MIPOrHO3UPOBAaHUS (PYHKIIUU OTKIIMKA.

5. Tumbl IaHOB 3KCIEpUMEHTa — JIBY- U Tpex (akropHble miaHbl Thna N = m" (N —
HE00XO0JMMO€ KOJMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEH BapbUpPOBAHMS CydyallHbIX (ak-
TOPOB, N — KOJUYECTBO (PAKTOPOB).

6. Koapoumment konkopmanuu (kod(pHUIMEHT coriacus) Tpud SKCIEPTHOH OIleHKe
BIMSHUSA (aKTOPOB HA (PYHKIMIO OTKJIMKA (TTapaMeTp ONTUMH3ALINHN).

7. OCHOBHBIE CBOICTBA MAaTPUIIbI MATEMAaTUUYECKH IIJIAHUPYEMOI'0 IKCIIEPUMEHTa (OpTOro-
HaJbHOCTH, POTOTA0EIbHOCTh, CHMMETPHYHOCTh, HOPMUPOBKA SKCIIEPUMEHTAILH O MaTPHIIBI).

8. Meronuka pacuera KO3()PUIMEHTOB SMIUPUYECKOTO YpaBHEHUS IO JaHHBIM
MIPOBEJCHHOI0 MJIAHUPYEMOT O 3KCIIEPUMEHTA.

9. CBs3pb addexTa dakropa ¢ KOdPPUIHEHTAMU ypaBHEHHUS.

10. Kputepuu onTUManbHOCTH IJIAHOB SKCIIEPUMEHTA.

11. BBeneHue B peHIeHHE IO IOUCKY ONTUMAJIBLHOIO JKCTPEMAJIbHOIO 3HAYECHHUS
napamMeTpa ONTHUMM3allMM B oOnacTu omnpeneneHuss (QyHKIUMM JBYyX U MHOro(akTOPHBIX
ypaBHEHUH (MeToJ KpyToro BocxoxaeHust bokca-Yuicona u ap.).

[MPUJIOXKEHUE 2
7 OueHoYHbIe CPeICTBA ISl IPOBEACHHS MIPOMEKYTOYHOM aTTeCTalluu



mo JTMCHMIIJIMHE «H.]Ia}mponaﬂue IKCIIEPUMEHT a»

a) [lnanupyembie pe3yabTaThbl 00yuYeHUs U OLEHOYHbIE CPeICTBA /1JIsl IPOBEAeHHS

NMPOMEKYTOYHOI aTTeCTAlUM:

CTpyKTypHBII
DIIEMEHT

[TnaHupyemble pe3ybTaThl
oOydeHus

O11leHOYHbIE CpEeNCTBA

OIIK-4 - CnocobeH mpoBOAUTH HM3MepeHUss U HabmoaeHHs B cdepe mNpodeccroHaTbHON
ACATCIBbHOCTH, O6pa6aTBIBaTb N NPCACTABJIATH OKCICPHUMCHTAJIbHBIC JTaAHHBIC

OIIK-4.1 Bribupaet u npumeHseT
METOIbl U CPEACTBA U3MEPEHHUS
JUISL OIPENIETICHUS] CBOVCTB

MaTcpualioB U I/IBILGJII/Iﬁ U3 HUX

Teoperuueckue Borpocs! (M3 Ne 1, 2)

1. CBeneHus U3 TCOPUH BEPOSITHOCTH U MaTe-
MaTHYECKOI CTaTHCTUKH (TeHepalilbHasi COBO-
KYITHOCTb, BEIOOpKA CITyJaifHBIX BEJIMYHH, Xa-
PAKTEPUCTUKHU BBIOOPKH). [Ipumep mecmosoco
3a0anuss — Ymo maxoe ciyuainas 4uciosas
eenuyuna?

Bapuanmusl omeemos a)-2):

) 6epoAmMHOCMb NOSBNEHUSL MAKOU 8EIUYUHbBI
— 100 %;

0) 6eposimHOCMb NOAGNEHUS. MAKOU 6eTUYUHbBI
— 0 %;

8) 8epOAMHOCIb NOAGNIEHUS MAKOU BeIUUUHB]
— 75 %;

2) 6ePOAMHOCIb NOABNIEHUSI MAKOU 8eIUYUHbL —
om 0 0o 100 %.

2. Busibl nnaHUpOBaHKS MAaTEMaTHYECKOTO U
(bU3UYECKOr0 SKCIIEPUMEHTOB, TTPUHIIMUITBI
reOMETPUIECKOT0 U (PU3UIECKOTO IO T00MS
00BEKTOB ypaBlieHUs. [lpumep mecmosoco
3a0anus — Ymo maxoe akmusHuwlii usuvec-
Kutl oxcnepumenm? Bapuanmer omeemos a)-
2): a) evinoHenue IKCnepumMeHma Ha KaKkom-
b0 puzuueckom obvexme;

0) nposedenue dKcCnepumMeHma no npeosapu-
MmenbHO COCMABIeHHOMY NIAHY C YCMAaHO6e-
HUeM yeau U NO3MAanHOCmU 8blNOJIHEeHUSA UCCle-
006amenbCKux npoyeoyp;

8) 8bINONIHEHUE IKCNePUMEHMA C NPUMEHeHUeM

CneyuatbHo20 0060pY008aAHUS,




OIIK-4.2
UCCIIEZIOBAHUS U UCIOJIb3YET

MpEACTABICHHNA TOJTYYCHHBIX
JaHHBIX

[IpoBOAUT KCIEPUMEHTAJIbHBIE

OCHOBHbIE IIPUEMBI 00pabOTKU U

2) uccreoosanue IKCNEPUMEHMATLHO20 Mame-
puana cneyuanbHbIMU cpeocmeamu usmepe-
HUs.

Penmute 3amauy U3
obmactu: (AKP Ne 1-9)
1. IIpoBOINTH KOPPEISLIMOHHBIN U PETPECCH -
OHHBIN aHAJIM3bI, PACCYUTHIBATH KO3 puIireH -
Thl PETPECCHOHHOT'0 YPaBHEHUS METOIOM
MHK.

2. HaxoauTh skcTpemMalibHOE 3HaUEHUE
rapaMeTpa ONTHUMM3AIMK B 00JACTHU OIpere-
neHuss (QYHKIMU C TPUMEHEHHEM HTTepa-
[{MOHHOTO ITOIIAaTOBOT'0 METO/Ia B HAaIIPaBJICHUN
rpaeHTa.

3. CTpouTh BapHaHThl MaTPUILIbI APOOHOTO
bkcrepumenTa tuna 23!, 252 onpenensts

KO3 (UIIMEHTH! YpaBHEHUSI 110 U3BECTHOMY
ANropuTMY: a; = (ZXiyi)/n, ap = Xyi/n.

4. CTpouTh MaTpUIy MOJTHOTO (PaKTOPHOT O
DKCIepuMeHTa Tiia 2" —22% u 23; onpenensars
KO3 (GUIIMEHTH! YpaBHEHUSI 10 U3BECTHOMY
ANropuT™MYy: a; = (2Xiyi)/n, ap = Xyi/n.

5. ITpoBOAUTE KOPPEKTUPOBKY TOYHOCTH
ypaBHEHHS PErpecCcu B TEYEHUU BPEMEHH T10
MacCHUBY pa3HOCTEH MeXIy (PakTHdeCKUMU
TaHHBIMU KOHTPOJILHOW BEIOOPKU M pacuer-
HBIMU 3HAUYEHUSIMH 110 PErPECCHOHHOMY YpaB-
HEHUIO (Y paxr. — Ypacu.). ECIIU cpeiHEe OTKIO-
HEHNE MEHee CTaTUCTUYECKOro rmapamerpa -
CTaHJapTHOIO OTKJIOHEHUs S, TO ypaBHEHUE
MpU3HAETCs aZIEKBaTHBIM. B poTuBHOM city-
yae IPOBOAUTCS KOPPEKTUPOBKA YPABHEHMUSI
MyTeM U3MEHEHHS 3HaUeHHUs ero CBOOOIHOI0
qIIeHA: a1 = a0 -/+ X(Ygaxr. — Ypace.)/N, TJI€ N —
00BEM KOHTPOJILHOM BRIOOPKH, 3HAK -/+ MOKa-
3BIBET, YTO, €CJIU CPEJl-HeEe OTKIOHEHUS Ay
MeEeT 3HaK +/-, TO KOPPEKTUPOBKA 3HAUEHUS
Ao OyZIeT COOTBETCTBEHHO -/+Ay;.

6. PaccunthiBaTh K03 PUIIMEHTHI perpec-
CHOHHOTO ypaBHEeHHUs (110 BEIOOPKE, MPEeio-
YKEHHOI MpernojaBaTeneM) mocie MpoBeIeHus
KOPPEJSILIMOHHOTO aHAIN3a, OTCEMBAaHUs He-
3HAYUMBIX (PAKTOPOB U OMPEEIECHUS CBA3U
3aBUCHMBIX U HE3aBUCUMBIX I1€PEMEHHBIX.

npodeccuoHaIbHON

0) Ilopsdok npoeedeHus: NPoMe*CymouHou ammecmayuu, NoOKasamenu u Kpumepuu

OYECHUBAHUSL:

HpOMe)KYTOqHaSI aTTecTannuAa 110 JUCHUIIIIMHEC <<HJIaHI/IpOBaHI/I€‘ OKCIICPUMCHTA» BKIHOYACT



TEOPETUYECKUE BOMPOCHI, TO3BOJISIOIINE OIEHUTh YPOBEHb YCBOCHUS 00Yy4aIONIMMUCS 3HAHUMU, U
MPaKTUIECKUE 3aJaHUS, BBISABJISIONINE CTEIIEHb CPOPMUPOBAHHOCTH YMEHUM U BIIAJICHUI.
dopma npoBeaeHus 3aueta (yCcTHas MO0 B BUJE TECTUPOBAHUS) IOJDKHA OBITh OJIMHAKOBOU
JUTSE BCEX 00YyYaroImuXcs B TPYyIIIIE.
B cnyuyae cropHOW cuTyanuu MKy OOydYarolMMCS M MpernojaBaTelieM MPHHUMAIOIINM
MPOMEKYTOUHYIO aTTECTAINIO, 3aBEAYIONNI Kadeapoil MOXKET MO 3asBICHUIO 00YyYaromerocs
Ha3HAYUTh KOMHCCHOHHYIO C/Iayy 3adera IO TEeCTUPOBAHUIO YTBEPKIECHHOMY 3acelaHHeM

Kadenpsl.

Kpurepnu ouneHku (B COOTBETCTBMH ¢ (POPMHPYEMBIMH KOMIICTCHUHMSMH U
IVIAHUPYEMBIMH pe3yJibTaTaMu 00yUeHusi) MPU cAayve 3a4era:

— Ha OLCHKY «3a4YTCHO» — 06y‘laIOIHPII>‘IC$I JOJDKCH ITOKAa3aTb 3HAHUA HE TOJIbBKO Ha YPOBHC
BOCITPOU3BCACHUS U 00BSICHEHHUS I/IH(I)OpMaI_II/II/I, HO 1 UHTCJIIJICKTYaJIbHbIC HABBIKU PCIICHUA
HpO6J'IeM " 3a7a4, HaXOKIACHUA YHUKAJIIbHBIX OTBCTOB K npo6neMaM;

— Ha OLCHKY «HE€ 3a4YTCHO» — 06yqa10mm71051 HC MOXCT IMOKAa3aTh 3HAHUA HAa YPOBHC
BOCITPOU3BCACHUS U 00BsICHEHUS I/IH(i)OpMaHI/II/I, HC MOXKECT IMOKAa3aTb MHTCIIJICKTYaJIbHbBIC HABbIKH

pelIeHNs TPOCTHIX 3a1a4.

Iloxa3zarenu n KPUTEPHUHU OLICHUBAHUA 3a9€Ta B BUJI€ TECTA:

IIpu npoBeneHNM aTTeCTallMK IPENOJAaBATENN PYKOBOACTBYIOTCS Cl1EAYIOIUMU
KPUTEPUSMU OLIEHUBAHUS 3HAHUN CTyJEHTA:

OreHka 3HaHUI CTY/I€HTOB MPOU3BOIUTCS C YYETOM BBINOJIHEHUSI UM TpeOOBaHUM
IIPOrpaMMBbI Kypca.

MOFYT YUUTBIBATHECA aKTUBHAsA pa60Ta CTYACHTA Ha 3aHATHUAX, KAUCCTBO BBIINNOJTHCHUA
KOHTpOJ’IBHOﬁ pa6OTI)I, HUHANBUAYAJbHBIC 0COOEHHOCTH CTYACHTOB OILICHHUBAIOTCA BCCCTOPOHHC,
OAHAKO BE€AYIIHUM 3JICMCHTOM ABJIACTCA CTCIICHb YCBOCHUS UM y‘Ie6H017[ IMporpaMMBbl. OCHOBHEBEIM
KpUTCPUEM O CHKH 11O OCBOCHUIO NUCHUIIIIMHBI ABJIACTCS BBIIIOJIHCHHUC TECCTOBBIX SaﬂaHHﬁ.

- «324TEHO» - BBICTABJIIETCS CTYJEHTaM, yMEIOIIUM PACKPBIBATh COAEPKAHUE IIPEIMETa,
[IOKa3aBIIMM PE3yJbTaT IPU pelIeHUH TecToB Oosee yeM Ha 60% npaBUIIbHBIX OTBETOB.

- «He3a4YTeHO0»- €CJIM OH HE YCBOMWJI XOTs Obl OTAENIbHBIX CYIIECTBEHHBIX BOIIPOCOB
yueOHOI mporpaMMbl. He BBINOIHMUII TECTOBBIE 3aAaHUSL.

[To pemenuto npenogaBaTesisi, BEAYLIEro MPakKTUYECKUE 3aHATUSI, OT/IeJIbHbIE, Hauboiee
aKTUBHBIE, YCIIEBAIOIINE CTYJEHTBI MOT'YT OBITH OCBOOOXEHBI OT ClayH 3a4€Ta C y4EeTOM
OLIEHOK, MOJIY4YCHHbIX MU Ha 3aHATHIX B TEUEHUE CEMECTpA, T.€. OLEHKHU 32 UTOI' OBBII
KOHTPOJIb 3HAaHUN UM OYyAYT BBICTaBIICHbI ABTOMATUYECKH.



	7 Оценочные средства для проведения промежуточной аттестации
	по дисциплине «Планирование эксперимента»

