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1 Leau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

Ilenpto ocBoeHuss Monyns AucUUIUIMHBL «[lnaHupoBaHHe 3KCIIEpUMEHTa» SBISIETCS
MOATOTOBKA OakanaBpoB 1Mo HampaiieHuio 22.03.02 «Metamnyprus» u NpoQuiIro MoaroTOBKH
«TexHoymorusi JUTEHHBIX HPOLECCOB» - 3a04HOM (hopMbl 0O0ydyeHHs K NpodeccCHoHaIbHON
NEeSITeIbHOCTH B COOTBETCTBUM ¢ TpeOoBaHusmu DenepanbHoro I'ocyaapcTBeHHOro
00pa30oBaTeNbHOIO CTAHJAPTA.

3ajaueil m3ydeHHWs] AMCLUUIUIMHBI SIBISETCS MOATOTOBKA CTYIEHTOB K TBOPUYECKOMY
IIPUMEHEHMIO MOJTy4YEHHBIX 3HAaHUMI [TPU CO3JaHUU HOBBIX U COBEPILIEHCTBOBAHUIO I CTBYIOINX
TEXHOJIOTUYECKUX  IPOLECCOB, (OPMHUPOBAHUIO y CTYJEHTOB CHCTEMbl 3HaHUH IO
IUTAHUPOBAHUIO SKCIIEPUMEHTOB BO BCeX cpepax yueOHOM U IPOU3BOJICTBEHHOMN AEATENbHOCTH.
Ota 3a/1a4a penraercs cleAyIIUMHU CIOCO0aMu:

- 1aTh MOHSTHA 00 OLIEHKE SKCIIEPUMEHTAIIbHBIX JAHHBIX, FeHEPAJIbHONH COBOKYITHOCTH U
BbIOOPKHU U3 Hee CIlydaliHbIX BEJIMYUH;

- chopMupoBaTh y CTyJEHTA MPEACTABICHUS O KOPPEISALHUOHHOM M PErpecCUOHHOM
aHaJIM3aX, METOAMKE OLCHKHM M OTCEMBAHUM pa3IMUYHBIX (PAKTOPOB BBIOOPOK CIydalHbIX
BEJIMYMH;

- HAy4yuTh oOOydYaroIUMXcs METOAaM IUIAHMPOBAaHHOI'O SKCIIEPUMEHTa U IOUCK
ONTUMAJIbHBIX 3HAUYE€HUN (YHKUMH OTKJIMKA B ONPEAETICHHOM 00JIacTH CyIIEeCTBOBAHUS
(aKTOPOB TEXHOJOTUYECKOTO MPOLECcCca;

- 00y4UTh CTYJICHTOB METO/]aM IJIAHMPOBAHHOT'O 3KCIIEPUMEHTA M TIOUCKA ONTUMAJIbHBIX
3HaYeHWH (YHKIMM OTKJIIMKA B ONPEACICHHON 00lacTH CymecTBOBaHUS  (DaKTOpPOB
TEXHOJIOTMYECKOT0 IIpoLecca 1o MeToauke bokca-Yuicona;

- IPUMEHATh METObl IIAHUPOBAHHOIO AKCIIEPUMEHTA Ul 00JIErYeHUsl PacyeToB MpU
npuMeHernd noaHoro (I1P3) u npoduoro (D) dpakTopHOTO IKCIIEPUMEHTOB;

- JaTb OCHOBHBIE MOHSATHUS O MEXJIYHAPOJHON CHUCTEME YNpPaBJIEHUS KaueCTBOM I10
crangaptam 1SO cepun 9000 1 cTaTHCTUYECKUM METO/IaM YIPABICHHUS KAYECTBOM MPOTYKIIHH.

- 00Y4HTH CTYJICHTOB METOJIaM INITAHKPOBAHHOTO SKCIIEPUMEHTA M TIOMCKA ONTHMAaIbHBIX
3HaYeHWH (YHKIMM OTKJIIMKA B ONPEACICHHON 00acTH CymecTBOBaHUS  (DaKTOpPOB
TEXHOJIOTMYECKOT0 IpoLecca o MeTouke bokca-Yuicona;

- IPUMEHATh METObl IIAHUPOBAHHOIO AKCIIEPUMEHTA Ui 00JIErYeHusl pacyeToB MpU
npumeHeHuu nosHoro (I1P3) u npobHoro (ADI) hakTOpHOr0 FIKCIIEPUMEHTOB;

- JaTb OCHOBHBIE MOHSATHUS O MEXIYHAPOJHON CHUCTEME YNpaBJIEHUS KaueCTBOM IO
crangaptam 1SO cepun 9000 1 cTaTHCTHYECKUM METO/IaM YIPABICHHUS Ka4eCTBOM MPOTYKIIHH.

2 MecTo qucHuIInHbl (MOAYJisl) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Huctunnuna [InanupoBaHue 3KCIIEPUMEHTA BXOJUT B 00S3aTEIBHYIO YacTh Y4EOHOTO
maHa o0pa3oBaTeIbHON MPOTPAMMBI.

Jns  w3ydeHWsT  OUCHUIUIMHBI ~ HEOoOXOoauMbl  3HaHUS  (YMEHHS,  BIAJCHUsN),
c(hopMHUpPOBAaHHBIC B PE3YNIbTATE U3YUCHUS TUCIUIUIAH/ MPAKTHK:

AHanu3 yncaoBoi nHGopMauu

MaremMaTHueCcKui aHaIIN3

Maremartuka

duzuka

HNudopmaruka u nHGOPMAITMOHHBIE TEXHOJIOTUU

3Hanus (yMEHMs, BIAJICHUS] ), TOTYyYEHHBIE PU U3YYEHUHU JaHHOM JUCHUILTUHBI
OyayT HEOOXOIMMBI AJIsI U3YYCHUS TUCIUILINH/TIPAKTHK:

MonenupoBaHue MPOIecCOB U 0OBEKTOB B METAILITYPTUH



[ToaroroBka K Mporeaype 3aluThl | 3aIIUTa BBITYCKHOW KBATH(PUKAITMOHHON
paboThI

MCTOHBI ONTUMU3AIIHNU B MCTAJUTYPIrUr

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCHUILVIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHHus

B pe3ynbraTe ocBoeHUs nUCHUIUTMHBI (Moaysi) «llimaHnupoBaHue sKCIIepUMEHTa»
oOyuaroluiics 10JKeH 001a/1aTh CIEAYIOIUMU KOMIETCHIIUSIMHU:

KO,I[ HHAWKaTopa I/IH,[[I/IKaTop JOCTHIXXCHHA KOMIICTCHIIMHN

OIIK-4 CnocobeH nmpoBoAUTH U3MEpeHHs U HaOIroneHus B chepe mpodeccuoOHaTbLHON
ACATCIIbHOCTH, O6pa6aTLIBaTb 1 NPCACTABJIATH OKCICPUMCHTAJIbHBIC JAHHBIC

OIlK-4.1 Br10upaeT u npuMeHseT METO/IbI U CPEACTBA U3MEPEHUS AJIs
OIPEIEIICHUSI CBOMCTB MAaTEPUAJIOB U U3ICIIMNA U3 HUX

OIIK-4.2 [IpoBoANT SKCTIEPUMEHTATILHBIE UCCIIEIOBAHMS U UCIIOJIb3YET OCHOBHBIE

IIPUCMBI O6pa6OTKI/I W NPCACTABJICHUS IOJIYUYCHHBIX JAHHBIX




4. CTpyKTYypa, 00bEM U COJEpKaAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eaunul] 108 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas padora — 95,4 akaj. 4acos;

— B (popme npakTudeckoit moaroToBku — 0 akai. vac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arTecTalyu - 3a4eT

Paznen/ tema
JIUCIATIIUHEI

Kypc

AynuropHas
KOHTaKTHas paboTa
(B akan. yacax)

11ab.
3aH.

Jlek.
3aH.

HPaKT.

CamMmocrogreapHas
paboTa cTymeHTa

Bun
CaMOCTOSITEILHOM
padoThI

®dopma TeKyIero
KOHTPOJIA
yCIIeBa€MOCTH U
MIPOMEKYTOUHON
aTTeCTaluu

Kon
KOMIICTCHIIHH

Yacte/pazgen |. UCTOPWS, BBEAEHWE B OPTAHU3ALMIO U ITPOBEJEHUE SKCITEPUMEHTOB PA3HOI'O

YPOBHSI, PABPABOTKA IIVTAHOB U JOI'OBOPOB HIP

1.1 XapakTepucTHKH BULOB
9KCIIEPUMEHTOB
(TeopeTnyeckuii MoaAXo/I,
MaTeMaTHYEeCcKoe
CUMYJINPOBaHHE YCIOBHH
JKCIIEpUMEHTa, pU3nIecKuit
SKCHEPUMEHT), YCIOBHS
nonobust GU3MIECKOro
noxo0us U MaTepUaIbHOM
KOIIHH, BBIOOP HanboJee

3¢ GEKTHUBHOM CXEMBbI
SKCHEpUMEHTA.
CocraBieHue miaHa
IPOBEACHUS IKCIIEPUMEHTOB
pa3HBIX YPOBHEH (OTIBITHBIH,
1a00paTOpPHBIH,
MOJTyTIPOMBIIIJICHHBIH,
TIPOMBIIIJICHHBIH,
HU3TOTOBJICHHUE OIBITHO-
TIPOMBIIIJICHHON apTHN).

0,5 0,5

12,1

[IpopaboTka
TEOPETUYECKOTO
(JIEKIIMOHHOTO)
Mmarepuana.
Nzyuenue
JIOTIOJIHUTENILHOTO
Mmarepuana.

Tekymuit KOHTPOJIb
yCIIEBAEMOCTHU.
ITposenenue
pacyeTHbIX paboT ¢
npumenenueM I1K.

OIIK-4.1,
OIIK-4.2

Wroro no pazneny

0,5 0,5

12,1

YACTB/PA3JEJ |l. AHAJIM3 YHUCJIOBOU MHPOPMAILIMU 110 TEXHOJIOT MYECKMM ITPOLIECCAM U

KAYECTBEHHBIM ITAPAMETPAM METAJUIOIPOAYKIINN. KOPPEJIALIMOHHBIN n PET'PECCHOHHbII
AHAJIN3BI, YPABHEHI PETPECCUU, HEPA3PYIHAIOIINWKM U CTATUCTHUYECKHM KOHTPOJIb KAYUECTBA




2.1 CezeHus U3 TEOPUU
BEPOSTHOCTHU U
MaTeMaTHYeCKOH
CTaTUCTHKH (TeHepalibHas

COBOKYITHOCTh, BEIOOpKa IMpopaboTka .
2 Texymmit KOHTPOJIb
CITy4alHbIX BEJHYHH, TEOPETUIECKOrO
XapaKTEePUCTUKHU BHIOOPKH) (JIEKIMOHHOT0) YCTIeBacMOCTH.
P P i), [IpoBeneHue OIIK-4.1,
[IpoBepka runoTessl 0 0,5 0,5 11,9 MaTepHaa.
pacueTHbIX padoT ¢ OIlK-4.2
COOTBETCTBUU Nzyuenne
SMITUPUYECKOTO JIONOHUTEbHOTO | TP e HEHHEM IIK.
- AKP Ne 1-5.
pacnpeneneHus Mmarepuana.
TEOPEeTHYECKOMY Ha
MpUMepe HOPMaJIBHOTO
pacrpeeneHus Ciry4aiiHou
BEJTUYHHBL.
4
2.2 PemieHue HEKOTOPBIX
CTaTUCTHYECKHX 3a]1a4 10 IMpopaboTka
00paboTKe HCXOTHOM METOIMYECKHUX
BBIOOPKH (KOPPENSIIMOHHBIHA a3aHUH K N
PKH (KOpp T I yK Texkymuii KOHTPOJIb
U perpecCUOHHBIN aHAIU3HI, MPAKTHIECKIM
yCIEeBaeMOCTH.
MHK - meTo1 HauMEHBIITNX 3aHATUAM,
IIpoBeneHue OIIK-4.1,
KBaJIpaTOB, aHAIIN3 0,5 05 11,9 COCTaBJICHUE
N pacueTHbIX paboT ¢ OIlK-4.2
Ka4yeCTBEHHBIX IOKa3aTese KOHCIIEKTa,
. npumerenuem I1K.
PErpecCHOHHBIX YpaBHEHUH, MOJIrOTOBKA AKP No 2-5
CTaTHUCTHYECKAs aTTECTAIINU OTBETOB IO e
MIPOYKIIUH IO KOHTPOJIBHBIM
KOPPEISILIHOHHOH CBA3U BOIIpOCaM.
MEXIy ITapaMeTpaMu)
HUroro no pazzaerny 1 1 23,8

YACTB/PA3ZIEJT . CTATUCTUYECKOE VIIPABJIEHME KAYECTBOM IIPOAYKIMN. OLIEHKA YPOBH:1
TOYHOCTH BbIITOJIHEHU I TEXHOJIOTMYECKOI'O ITPOLECCA. CTATUCTUYECKUN YPOBEHD
HAZEXHOCTHU. BBEJEHUE B ISO CEPUHU 9000 — ITOJIOXXEHU S MEXXAYHAPOJIHOU CUCTEMbBI KAUECTBA.

3.1 CratucTuyeckue

[IpopaboTka .
METO/IbI B YIIPABICHUN Texyumii KOHTPOJIb
TEOPETHIECKOTO
Ka4eCTBOM IPOIYKIIHH. yCIEeBaeMOCTH.
o (JIEKILIMOHHOTO)
Texkymuii KOHTPOIH [IpoBenenwue OIIK-4.1,
4 05 05 11,9 Mmarepuaa.
npoxykun. KoHTponbHbIE pacdeTHBIX paboT ¢ OIlK-4.2
Nzyuenue
kapThl. O0IIas cxema npumenennem [1K.
JOTIOJTHUTENTHLHOTO
yIpaBJIeHHs - AKP Ne 5-6.
Marepuana.
TEXHOJIOTHUECKUM
00BEKTOM C aIaNTHBHBIM
OJIOKOM.
Hroro no pasaeny 0,5 0,5 11,9

YACTL/PA3JEJ IV. BBEAEHUE B METOJUKY MATEMATUYECKOI'O ITJIAHMPOBAHM S SKCIIEPUMEHTA
(103, 1d3, DKCTPEMAJIBHBIE 3HAYEHUA ITAPAMETPA OIITUMU3AIINU - ABMDKEHUE 110 T'PAJJUEHTY,

METO/] BOKCA-YHUJICOHA)

4.1 BBenenue B METOTUKY
TUTAHUPOBAHUS
JKCHepUMeHTa (001ue
TIOHSITHS, IPUHLUIIEI). Byt
rapaMeTpoB ONTHMH3AIINH,
00001IIeHHBIN TapaMeTp 4 0,5 0,5
ONTUMH3ALUH, QYHKIUS
JKeNaTeIbHOCTH, BEIOOD
THUIIA MAaTEMATHYECKON
MOJIMHOMMAJILHON WJIM MHOM
MOJIEJIH.

11,9

[IpopaboTka
TEOPETHIECKOTO
(JIEKIIMOHHOT0)
Marepuana.
Nzyuenue
JIOTIOJIHUTEIBHOTO
Mmarepuana.

Tekymuit KOHTPOJIb
YCIIEBaEMOCTH.
[IpoBenenue
pacueTHbIX padoT ¢
npumenenueM I1K.

OIIK-4.1,
OIIK-4.2




4.2 Tlonubl# GakTOpHBIH
skcnepuMeHT (I1DD).
[IpaBuna noctpoenus
rwtaHoB (Matpun) st [1D3.

ITpopaboTka N
Tumnsl n1aHoB Texymmuii KOHTPOJIb
TEOPETHIECKOTO
9KCIEPUMEHTA - IBYX- U YCIIEBaEMOCTH.
(JIEKITMOHHOTO)
Tpex (aKTOpHBIE IIAHBI 05 05 119 MATeDHANA [Iposenenue OIlK-4.1,
tuma N = m/(k) (m B ’ ’ ’ P ) pacyeTHbIX paboT ¢ OIIK-4.2
Wzyuenne
cremnenn K) (N - npumenennem ITK.
JIOTIOJTHUTEIILHOTO
HEOOX0IMMO€e KOJTHIECTBO - AKP Ne 6.
MaTepHaia.
OTIBITOB, M - KOJIMYECTBO
YpOBHEW BapbUpPOBAHUS
ciydaitHbix axropos, K -
KOJINYECTBO (haKTOPOB).
4.3 JIpoOHbIii pakTOpHBIH [IpopaboTka .
Ap ¢ P pop Texkymuit KOHTPOIb
skcnepuMenT (AP3). Pucku TEOPETUYECKOTO
MIPH UCIIOJIb30BAHUH MJIAHOB (JIEKIIMOHHOT0) YCTeBacMoCTH.
P [IpoBeneHue OIIK-4.1,
C IPOOHBIMHU PEIUTUKAMH - 0,5 0,5 11,9 MaTepHana.
pacueTHbIX padoT ¢ OIlK-4.2
BJIMSHHE HA TOYHOCTh U3zyuenue
MIPOTHO3MPOBaHUS (GyHKIUH nononHuTebHoro | P IMCHEHIEM TK.
P P Y - AKP Ne 7.
OTKJIHKA. Marepuana.
4.4 BeezieHue B pelIeHUE 10
MOUCKY ONITUMATEHOTO
IMpopaboTka .
HKCTPEMAIILHOTO ITapamMeTpa Texymmii KOHTPOIIb
TEOPETUYECKOTO
ONITIMH3ALUH B 00JIaCTH yCIIeBaeMOCTH.
(JIEKIMOHHOTO0)
onpeneneHus QyHKIUU [Iposenenue OI1K-4.1,
0,5 0,5 11,9 MaTepHana.
byexuuu n1ByXx- U pacdeTHbIX paboT ¢ OIIK-4.2
Nzyuenne
MHOTO(aKTOPHBIX npumenenuem I1K.
. JOTIOJTHUTENHHOTO
ypaBHEeHuUil (MeToa KpyToro - AKP Ne 9.
Marepuana.
BocxoxeHus bokca-
VYuncona u ap.).
Hroro no pazgeny 2 2 47,6
Uroro 3a cemectp 4 4 95,4 3a4éT
Hroro o nucrumimyae 4 4 95,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nmpomecce npenomaBanua — aucuuIuidHbl - «llmaHupoBaHME — AKCHEpPUMEHTa
MPUMEHSIOTCSA TPAAULHOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlexuu mpoXoAAT KaK B TPAAUIIMOHHOHN Gopme, Tak U B (opMe KNI -KOHCYIbTALlNH,
rJI€ TEOPETUYECKUI MAaTEpHUal 3apaHee BbLAACTCA CTYyICHTaM JJIsl CaMOCTOSITENIbHOTO U3yUYECHHS,
JUIsl TIOJICOTOBKU BOIIPOCOB JIEKTOPY, TAaKUM 00pa3oM, JIEKIUS MPOXOAUT MO THUITY BOMPOCHI-
OTBETBI-TUCKYyCCUA. JIEKIIMM YUTaIOTCSl C UCIOJIb30BAaHUEM MYJIbTUMEIUNHOTO 000pYyI0BaHUSA,
MPE3EHTALMOHHBIX MATEPHAIIOB.

JIeKUMOHHBI MaTepuall 3aKPEIUISICTCS B XOJE€ MPAKTHUYECKUX 3aHATUH, HA KOTOPBIX
BBINOJIHAKOTCS TPYIINOBBIE WM WHIWBUAYAJIbHBIE 3aJaHusd 110 NOpouJeHHOW Teme. Ilpu
MPOBEJICHUH TMPAKTUUYECKUX 3aHSATHI HCIONB3YeTCS METOJ KOHTEKCTHOTO O0y4YeHUS, KOTOPBIN
MO3BOJISIET YCBOUTh MATEPHUAJI NIYTEM BBISIBJICHHS CBS3€M MEK]y KOHKPETHBIM 3HAHUEM U €r0
MIPUMEHEHUEM.

IIpy BBINOJHEHHH MPAKTUYECKUX 3aHATHM HCMOJb3YETCS TEXHOJIOTUS KOJUIEKTUBHOIO
B3aUMOJICHCTBUSA. 3aHATHS TIPOBOJATCS B BHJEC OOCYXKICHUS MOJYYCHHOTO 3aJaHus, IIPH ITOM
CTYIEHTBl pabOTalOT COBMECTHO C TMOCIEAYIOUIMM TPYHIOBBIM aHAIM30M IOJYYEHHBIX
pe3yiabTaTOB.

B yueOHOM mporiecce UCHOIB3YIOTCS aKTUBHBIEC U MHTEPAKTHUBHBIE (POPMBI MPOBEACHUS
3aHATUNA (KOMIIBIOTEPHBIE CUMYIALUU, pPa300p KOHKPETHBIX CHUTyaluil) B COYETaHUU C
BHEAyIUTOPHOI pabOTOl ¢ 1enpi0 GOPMUPOBAHUS U PA3BUTHs MPO(PECCHOHATBHBIX HABBIKOB
00y4aroIuxcs.

CamocTtosTenbHas paboTa CTYIEHTOB CTUMYJIUPYET CTYIEHTOB K HWHAMBUAYAIbHOMI
npopaboTKe TeM B Ipoliecce HanmucaHus pedeparos, BHINOJIHEHUS UHAUBHUIyalbHBIX 3a/IlaHUH, B
MPOIIeCcCe MOATOTOBKH K KOHTPOJIbHBIM PaboTaM U UTOTOBOM aTTECTAIUU.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXCcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEeACHUSA HpOMe)KyTOqHOﬁ aTrrecranmumn
HpeI[CTaBJ'IeHBI B IIPHUJIOKCHU U 2.
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Pexxum noctyna: A aBTOpU3. MOJIb30BATENCH.
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nocodue / A.C. Measandenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-
906953-62-9. — Tekcrt : anekTpoHHBIH // JIaHb : 37EeKTPOHHO-OMOMMOTEeYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/108035 (mata obpamenwus: 15.01.2025). — Pexum
JIOCTYTA: JUIsl aBTOPU3. TOJIb30BATENEH.

3. Crenanog, I1.E. [InanupoBaHue 3KcriepuMeHTa : yueOHO-METOInYECKOe TTocodue /
I1.LE. CrermanoB. — Mocksa : MUCHC, 2017. — 22 ¢. — TekcT : aneKkTpoHHbIH // JIaHb :
3NIeKTpOoHHO-O0MOMoTeynas cuctema. — URL: https://e.lanbook.com/book/108113 —
Pexxum noctyna: as aBTOpU3. MOJIb30BATENCH.

B) MeTtoanueckue yKazaHusi:

1. Cratuctuueckre MeTo 1bl 00pabOTKH U aHAIK3a YUCIOBOM UH(pOpMALIK, KOHTPOJIA U
ynpBbUIeHUs kKayecTBoM npokata/M.U. Pymsuues, C.A. JleBannosckuii, H.A. Pyuunckas, K.E.
Yepkacos, A.B. Jlorunos. — YuebHnoe nocodbue. — Marautoropck: M3a-so MarauToropck. roc.
TexH. yH-Ta uM. ['.11. Hocoga, 2014. 257 c.

2. MonoukoBa O.C. BapuaHTbl 3aiaHuii M0 aHaNu3y YHUCIOBOW HMH(pOpManuMu s
OakanaBpoB. — Meronuueckue ykaszaHus. - Marauuroropck: M3n-Bo MarHuToropck. roc.TeXH.
ya-ta uM. .. Hocoga, 2017. 15 c.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

IIporpamMHoe odecnevenue

HaumenoBanue
110
DNeKTPOHHBIE
IUIAKAThI 110
JUCLHUITINHE K-278-11 or 15.07.2011
"MatepuanoBeneH
He"

Ne norosopa Cpok neiicTBUS JTUIEH3UH

beccpouno

ONEeKTpPOHHBIE
TJIaKaThI IO
JTUCIUILTNHE
n

TexHuueckue K-278-11 or 15.07.2011 beccpouno
U3MEpEHUS.
MeTtponorus,cran
JIapTU3anus u
cepTuuKanus"

IIpodeccnonanbHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI
HasBanue kypca | Ccpuika



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035
https://e.lanbook.com/book/108113

HammonansHas uH(HOPMAIMOHHO-

aHaJIUTHYECKasa URL:
cucreMa — Poccuiickuii wuHAeKc Hay4Horo |https://elibrary.ru/project risc.asp
LII/ITI/IpOBaHI/ISI

®denepalibHOE TOCYIApCTBEHHOE OI0IKETHOE
yupexaeHue «DeaepanbHblii HHCTUTYT
MIPOMBIIIJICHHONW COOCTBEHHOCTH»

URL: http://www1.fips.ru/

Poccuiickass T'ocymapcTBenHass OuOiMOTEKa.

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

DneKTpoHHbIE pecypcebl onbmuoreku MI'TY nm.

LU https://host.megaprolib.net/MP0109/\Web

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTieYeHHe JUCIUTUINHBI BKIIOYALT:

1. Yuebnas ayauropus (ayn.l-205, 1-206) mist npoBeneHus 3aHITHN JIGKIIMOHHOTO
TUTIA OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00YUEHUS, CITY KalIMHU 151 TIPEACTaBICHUS yIeOHOU
nH(popManuy OOJIBIION ayTUTOPHH: MYJIbTUMEIUINHBIMEI CPEIICTBA XpPaHEHHS, TIepeIadn U
npeacTaBieHus yueOHoi nHdopmanuy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

2. Yuebnas ayauropus (ayn. 1-205, 1-206) ans npoBeneHus MPaKTUYECKUX 3aHATHI
OCHAIIleHa!

- TEXHUYECKAMU CPEICTBAMH 00YUEHUS, CITYKALIMMH ISl IPEACTaBICHHUS yI4eOHOM
nHbopManuy O0JIBIION ayTUTOPHH: MYJIbTHMEIUIHHBIMEA CPECTBA XPAaHEHHUS, TIEPEIavun U
npeacTaBieHus yueOHoi nHdopmanuy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

3. YueOnas ayauropus (ayn. 1-205, 1-206, 1-269) ans rpynmnoBsix u
WH/IMBUYATbHBIX KOHCYJIBTAIMN, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUYHON aTTeCTalluu
OCHAIIleHa!

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoMm MS Office, ¢ moakmoYeHneM K ceTn
«VIHTEpHET» | C TOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENBHYIO CPEILy
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. Iomemenue (ayx. 1-205, 1-206, 1-269) mis caMocTOsATEIBHON pabOTHI OCHAIIICHO:

- KOMIIBIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakmoYeHneM K ceTn
«VIHTEpHET» U C IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENBHYIO CPEILy
YHHBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. [omernenue s xpaHeHUs: ¥ TPOYUIAKTHIECKOTO OOCTY>KUBAHUS y4eOHOTO
obopynoBanus (aya. 1-204, 1-207) ocHamieHo:

- CHeMAIM3UPOBAHHON MeOeNbI0: CTeNIaKaMH JIJIsl XpaHEeHHUs yueOHOTo
00opynOBaHUS;

-MHCTPYMEHTaMH Il PeMOHTa y4eOHOro 000py10BaHUS;

- mKadamu 171 XpaHeHUs! y4eOHO-MEeTOANYEeCKON TOKYMEHTAIIHUH.


https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

6 Y4yeOHo-MeToaAuIeCcKoe

00y4Jaromuxcs

odecrmeyeHue

CaMOCTOATEJILHOM

[MPNJIOXXEHHUE 1

padoThbI

Ouyenounvie cpedcmea 015l NpoeeoeHuss meKyule20 KOHMpoJs 6 6uode ayoumopHou

KoHmpoabHou pabomol (AKP)

% C

Hepequb mem OJisi HOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHble naHHBIC I MPOBEICHUS NPAKTHUECKUX 3aHSATUN TIPEJCTaBICHBI B 16
BapHaHTax CIIY9alHBIX BEIOOPOK (00BheM BBIOOPKH — N = 59), OJIMH U3 KOTOPBIX PHUBEACHA HIDKE.

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 1,65 126 60,02 11,69 9,92
2,2 16,21 3,07 2,57 1,64 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 3,93 1 1 5939 7,37 10,42

2,56 15,85 3,87 1,36 1,3 59,55 10,14 6,77

244 17,19 3,61 2,07 1,84 62,96 11,7 2,96

2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12

2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65

221 17,94 4,89 1,93 158 60,13 1045 17,72

2,06 15,72 5,72 1,09 19 62,42 6,82 12,56

2,71 19,44 4,91 1,6 1,05 61,63 6,52 9,57

2,79 18,06 5,16 2,37 1,45 60,02 7,98 9,93

2,83 15,86 4,37 2,94 1,15 59,92 585 16,12

2,66 18,85 3,1 2,76 1,38 62,88 5 1491

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 2,74 135 6255 11,44 2,91

2,27 1581 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 6262 10,68 13,85

AKP 1. Ilpaktuueckas nepsuuHas o0paboTKa BEIOOPKH CIIy4yailHOW BETMUHUHBI

Beluncnute € NpUMEHEHHEM [OporpaMMHoro mnponaykra Exel crarucruueckue
XapaKTEePUCTHKN (MHUHAMAIIbHBIC, MaKCHMalIbHbIC, pa3Max 3HAYEHWH, CpeJHWEe 3HAYCHHS,
CPEIHEKBAIpaTHYECKOe OTKJIOHEHUE-CTaHAApTHOE OTKIJIOHEHHE, Ko3((uuIueHT Bapuanuu,
MeAMaHa, MoJia) pacyeTHO! BhIOOPKH. TO €cTh BBIYMCINUTD MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) ciayJaifHbIM BEMYNHAM CIICAYIOLIHE XapaKTEPUCTUKH:

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

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

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

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

- CpEeIHEKBAJIpAaTHUECKOe OTKIOHCHHE=CTaHJapTHOE OTKIOHeHHe Sxi = [X (Xi —
Xep)?IN]*®; Syi = [Z (Yi— Yep)?In]”?;

- k03 durment Bapuarmu, % — Vi =  (SxilXepi) 100 % u Vyi = (SyilY ¢pi) 100%;

- MenuaHa BbIOOpKHM (Med) — cpeaMHHOE 3HAUCHHE CIYYaiHOW BEIMYUHBI MEKIY
MHHUMAIBHBIM ¥ MakcuMalibHbIM ee 3HaueHusaMu — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min)/2;
MeZMaHa B OOJIBIIMCTBE CIy4YaeB HE COBIAAAET CO CPEHUM 3HAUEHUEM BBIOOPKH;

- moza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITydaiHOW
BEJIMYMHBI (ONPEEIeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPAMME).

[TocTpouth rucCTOrpaMMBbl cydailHbIX BEJIMYUH (Tpaduueckoe pacupeeneHme
CJly4yaifHON BEIMYMHBI) M CPABHUTH X C TEOPETUUECKUMHU PACTIPEICTICHUSIMH.

Jns koHKpeTHOM cimydaiiHoW BenwdwHBI (Xi, Yi) ee pacmpeneieHne B BBIOOpKE
ONpEAENAETCS MOCTPOEHUEM THCTOIPaMMBI. AJTOPUTM 3TOrO TMOCTPOEHUS 3aKIKYaeTcs B
CIIEIYIOILIEM:

- Ha OCH OpJAMHAT OTKJaJbIBaeTcs 4actora (Ni) WM yactocTh (Ni/N) — KOIUYECTBO
3HAYEHHUM CIIy4ailHOM BEJIWYMHBI, MOMAJAIINX B ONPEACICHHBIM UHTEPBAJI 3HAYECHUW; HA OCH
abLucc OTKJIabIBAETCS HECKOJIBKO MHTEPBAIOB BHYTPU pa3Maxa CIy4yailHON BENMYMHBI, YUCIIO



9THUX WHTEPBAJIOB OMPEAEISIETCS CTATUCTHYECKHU, B OOJIBITMHCTBE CITYYacB 3TO YHCIIO COCTABIISACT
10 uaTEpBAIOB;

- TPH 3TOM IPOBEPOYHBIMH KPHUTEPUSAMH MPABUIBHOCTH MOCTPOCHHS THCTOTPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCIIOBHE Xn; = N wum X(Ni/n) = 1.

AKP 2. KoppensiimoHHbIN aHaIu3 BHIOOPKH

Pacuurath npu nomoru nporpammoro npoxaykra Exel (Haxxars Ha kinaBumry fx, BEIOpaTh B
MO3UIUN «CTAaTUCTUKA» (YHKIHMIO «KOppen», YKa3aTb KOOPIMWHATHI COOTBETCTBYIOIIUX Iap
CJIy4aliHBIX BEJIMYMH, MOJYYUTh 3HAUEHHUS NApHBIX KOA(P(PHUIMEHTOB KOPPEISAIHMU) MOMApHbIE
KO3 UIIMEHTHI KOPPEISILIUY MEXKAY HE3aBUCMBIMH CITyYalHBIMU BETUUUHAMU — Ixjxi+1 ¥ MEXKIY
3aBucuMbIMU (Yi) U He3aBUCUMBIMU (Xi) NMEPEMEHHBIMU -lyixi; ONPEAEIUTh UX 3HAYUMOCTH
yTE€M CPaBHEHUSI C TAOIUYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH KO3 (PULIeHTa KOPPETSIIIIHU.

Hwxe npeacrasiena Tabiumna ¢ KpUTHYECKUMU 3HAYCHIMHU K03 puiineHTa Koppessiuu B
3aBHCUMOCTH OT 00beMa BBIOOPKH (N) U yPOBHS 3HAYMMOCTH (a1); 0. = 1 — P, rae P — BEPOSTHOCTH
COOBITHSI.

Kputnueckue 3Hauenus KodQphuimeHTa Koppesiuu

O6bem YpOoBEHb 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! GopMyIIsl 171 pacuera IonapHoro Ko3QQpUIMeHTa KOPPEsLUH:
- Ixixi+l = Z(Xi — Xiep) ( Xi+1 — X(i+1)ep)XiXi+1/NSxiSX i+1

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




3HaYMMOCTh  KO3(ppuuMeHTa MapHOH KOppENALMU  ONpEAessieTCs  CpaBHEHHUEM
(dakTH4YeCKOoro 3Ha4YeHHS KOd(PPUIIMEHTa KOPpEeIsIMd C TaOJMYHOM 3HAYCHHEM: €CIU
(akTHUecKkoe 3HaYeHHE OOJbIIEe TAOIMYHOTO, TO CYIIECTBYET MEXIY HEU3BECTHBIMU 3HAUMMAs
CTaTUCTHYECKAs CBSI3b, B IPOTHBHOM CIIy4ae TAaKOBasl CBS3b OTCYTCTBYET.

AKP 3. Ortceuts He3HauuMmble (HAKTOp aHAIM3HPyeMOW BBIOOpKH. OnpeneauThb
CTATUCTUYECKU 3HAYMMbIE CBSI3U MEXKY 3aBUCUMBIMU U HE3aBUCHMBIMU MEPEMEHHBIMU U BUA
PErpecCUOHHOM 3aBUCMOCTH, a TAaK)KE MEKy HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepeanr CTpoUTCS KOPPEISIIMOHHAS MAaTPUIA — CHMMETPUYHAsT OTHOCUTEILHO
JUaroHaid (aHaJOTMYHO TaOMUIEe CIOPTHUBHOIO COPEBHOBATEILHOTO KOMAHIHOTO MU
JUYHOCTHOT'O YeMITHOHATA) — 00pa3el MPUBOIUTCS HIDKE.

X1 X2 X3 Xa Xs Y1 Y2 Y3 Y4

X1 1 Ix1,x2 Ix1,x3 Ix1,x4 I'x1,x5 ly1x1 Iy2 x1 ly3,x1 lyax1
X2 1 I'x2x3 I'x2,x4 I'x2,x5 ly1.x2 ly2.x2 ly3x2 lyax2
X3 1 I'x3,x4 I'x3,x5 ly1,x3 ly2,x3 Iy3x3 ly4.x3
X4 1 I'xa,x5 ly1,x4 ly2 x4 r'y3 x4 ly4,x4
Xs 1 Iy1.x5 Iy2.x5 Iysxs IYaxs
Y1 1 lyLy2 ly1y3 lyLy4
Y2 1 y2y3 ly2,y4
Y3 1 ly3.y4
Yq 1

3areM 3HaueHUS KO3(PPUIIMETOB MapHBIX KOPPEIALUNA OTMEYAIOTCs 3HAKOM (), €CJIH 3TOT
KO3 PHUITUEHT KOPPEISAIMU CTATUCTUYECKH 3a4UM, ¥ 3HAKOM (-), €CITi KOA(PGHUIIUESHT KOPPEAIUN
He3HauuM. J[J11 oTcenBaHUsl HE3aBUCUMBIX MEepeMEHHBIX (X-0B) MPOBOIUTCS (OAUH U3 METO/IOB)
clenyolas mpoieaypa: u3 oOeil KOppensaiuoHOW MaTpHIlbl BBIACISETCS y4acToK ¢ Xj U B
si9eKax MPOCTABJISCTCS COOTBETCTBEHHO (+) min (-).

X1 X2 X3 X4 Xs Kon-Bo

3HAYUMBIX
KOppeILAN

X1]1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xq |+ - + 1 + 3

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

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

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

Y1 Y2 Y3 Y4 3HaYUMEIE
Koppersanuu Xi
c Yi

X1 ryixt/+ | Tyoxal- | fyaxi/+ | Tyaxal- X1cYiuY3

X2 Ixixel- | Txaxel- | Ixaxel- | Txixel- X2 — Her
KOpPEJIALUIA C

Yi

X3 Ix1x3l- Ix1x3l- rxixal- | rxixal+ X3cYs

X4 Ixixalt | Baxalt | axalt | axal- | Xac Y1, Y2, Y3

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

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




Ha 0CHOBaHMHM 3HaYUMBIX KO3()(HUIMEHTOB Koppensanun Mexay Yiu X olpeaesercs, 4To
HEOOXOAUMO TOJYYHTh PErPECCHOHHEBIE YPABHEHHS CIIEAYIOIUX BHIOB M C y4ETOM OTCEUBAHUS
X-0B:

Y1= ao+ aiX1+ asXy;

Y2 =ap + asXs:

Y3 =ap+ arXz+ asXy;

Y4 =ap+ azXs+ asXs;

AKP 4. [Tpu nmomomy mpruMEHEeHHs PErPECCHOHHOT0 aHAIN3a PACCUUTATh KOAPPUIIMEHTHI
PErpecCUOHHOrO YpaBHEHMSL.

B AKP 3 omnpeneneHbl BUABI PErpPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOIMMO
HOJY4YUTh AJIi OLEHMBAHHUSA, NPOTHO3a W YNPABJIECHUS TEXHOJIOIMUYECKMMHM mporeccamu. s
pacyera KO3(p(UIMEHTOB YpaBHEHUI a0, & MPUMEHSETCS pPACUETHBIA METOJ] HAaMMEHBIINX
kBaaparoB (MHK) c¢ wucnonp3oBaHMeM HCXOIHON BBIOOPKH ciydaiHbIX BenmuunH. MHK
OperoiaraeT MOUCK AKCTPEMAJbHOTO (MUHUMAIBHOTO) 3HaueHHs (YHKIHMOHATA CYMMBI
Pa3sHOCTH B KBaJipare MEeXAY (PaKTUUECKMMHM U pacUe€THBIMH 3aU€HUAMU (DYHKIIMM OTKIIMKA!

F = 2(Ypaxr. — Ypacs.)? — Min (0). B ypaBHeHMe T0ACTABIAIOTCS HOCTPOUHO (PaKTUIECKHE
3HAYEHUS Ygpaxr. U Ypacu. B BUAE ypaBHeHUs, noiaydeHHoro B AKP 3. Jlns peuieHus ykazaHHOTO
(byHKLIMOHAMa HEOOX0AUMO MOJYYUTh CUCTEMY YPaBHEHHMH B YaCTHBIX MPOU3BOJHBIX U KaXKaoe
U3 YpaBHEHHI MPHUPABHATH K HYMIO. TakuM 00pa3oMm, Mmoiy4yarcs 3HaYCHHs] CBOOOJHOTO 4JICHA
ypaBHEHMsI do M KO3(pPULIMEHTHI IpU HE3aBUCUMBIX MEPEMEHHBIX & = axi. [JI1 onepaTMBHOIO
pemennss MHK nmpumensiercs nporpammuoe odecnieuenue Exel (fx — nuneiin). B moanporpamme
«JIMHEWH» YKa3bIBalOTCsSI KOOPAUHATHI Yi U Xi, 3aTeM Habuparorcs nosunuu «MCTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTeibHO BbIACICHHOE TI0JIE TPOTPAMMHO TOMEIIAOTCS PE3YJIbTaThI
pacuera — KO3(D(UIMEHTHI 8o, 8 = axi (epBast cTpoKa), KodGuuent nerepmMuHanun R? (3-a
cTpoka, 1-ii cronberr), kpurepuii @umepa F (4-as crpoka, 1-biii cronberr).

AKP 5. IIpoBectr KOPpEKTUPOBKY TOYHOCTH YPAaBHEHHUSI PETPECCUH B TEUEHUH BPEMEHH.

Cornacuo TpeboBanusMm OCT 14-34-90 «CraTucTUYECKMH NPUEMOYHBIM KOHTPOIb
KayecTBa METAJUIONPOAYKIUH MO KOPPEISLHUOHHOM CBSI3U MEXAYy HapaMeTpaMu» BO3MOKHO
UCTOJIb30BAaHUE  PErPEeCCHOHHBIX  3aBUCHUMOCTEH  IapaMeTpoB  KadecTBa  (BpeMeHHOe
COIPOTHUBIIEHUSI Pa3pbIBY, OTHOCUTEIIBHOE CYKEHUE U T.I.) OT (PaKTOPOB (XMMHUYECKHI COCTaB
CTallM, TEXHOJIOTUYECKUE T[apaMeTpbl TMpoliecca) s TNPOTHO3UPOBAHUS CBOMCTB 0e3
OCYIIECTBJICHUS pa3pylIAIONINX MCMBITAaHUM. J[Is1 mpoBEpKHM TOYHOCTH MOJEIH MHpPHU 3TOM
HaOupaeTcsi KOHTPOJIBHBIH MAacCHB JaHHBIX, COCTOSIIIUX M3 Ppe3yJbTaTOB pa3pyILAOIINX
WCIIBITAHUHN OJTHOM JECATOM MIaBOK/mapTHil Takoit npoaykiuu. [Ipu Habope He meHee 50 mIaBoK
WIM OOWH pa3 B KBapTaJl INPOBOJUTCS NPOBEPKAa TOYHOCTU INPUMEHIEMON MaTeMaTHYECKON
perpeccun. MeTonuka MpoOBEPKHU 3aKiovaeTcst B cienyronieM. HaOupaercs mMaccuB pasHoOCTEM
MEXIY (PaKTUYECKMMM JaHHBIMH KOHTPOJBHON BBIOOPDKM M pACUETHBIMM 3HAUYEHUSIMH TI0
PErpecCUOHHOMY YPaBHEHHUIO (Ygpaxr. — Ypacu.), PACHUTHIBAETCS CPEHEE 3HAUCHUE ITUX OTKJIOHEHUI
U CPaBHMUBAETCS CO CTATUCTUYECKHMM KpHUTEpHeM (CTaHJapTHBIM OTKJIOHEHHEM IapamMeTpa
KadecTBa - Syi). Ecnum cpemHee OTKIOHEHHE MEHEE CTATHUCTHYECKOTO TTapamMeTpa, TO ypaBHEHHE
NpU3HAETCS  aIEKBaTHBIM pEAJbHBIM  YCIOBHSAM. B IpPOTMBHOM cilyd4ae MpPOBOIUTCS
KOPPEKTUPOBKA YpaBHEHHs MMyTEeM HM3MEHEHHUS 3HAYCHHUS €ro CBOOOJHOrO 4ieHa: dor = o -/+
2(Ygaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOJILHOM BEIOOPKH, 3HAK -/+ IMOKA3bIBET, YTO, €CIIU CPEIHEE
OTKJIOHEHHS Ayi UMEET 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS Ao OYIET COOTBETCTBEHHO -/+AYyi.

AKP 6. ITocTpouTh MaTpHIly HOTHOTO (hJAKTOPHOTO dKCIepuMenTa Tuma 2" —22 u 23,
B ocHOBaHMM CTENEHHOM 3aBUCUMOCTH IIPEACTABICHO KOJIUYECTBO YPOBHEHN
BapbUpoBaHus GakTopoB. MiMeeTcs 1Ba BapuaHTa ypOBHEH: 2 - MUHUMaJIbHOE U MaKCHMalIbHOE
3HaYeHUs U 3 — MUHUMAaJIbHOE, MAKCUMAJIbHOE U CpeliHee 3HaueHus (axkTopoB. B mokasarene
CTENEHHON 3aBUCHMOCTH MpPEJICTaBICHO Koin4yecTBO (akTopoB. Ilpu cocraBieHHMM MaTpHIIbI
IUIAHUPOBAHMS HIKCIEPUMEHTAa HEOOXOJUMO YUYHUTHIBATh YEThIpE CBOWCTBA CYIECTBOBAHUS



ypoBHEW  (aKTOPOB: CHMMETPHYHOCTh, OPTOTOHAJIBHOCTh, POTATA0CIBLHOCTH, YCIOBHE
HOPMHPOBKH.

Onpenenutb KO3(QPHUIUESHTHI YpAaBHEHHUSI 110 H3BECTHOMY aIropuTmy: ai = (Xxiyi)/n, ao
= Xyiln.

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

AKP 8. Pacumrath k03pdunHEeHT KOHKOpAamuu (KOdDQHUIIMEHT coryiacus) IpH
OKCIIEPTHON OIICHKE BIMSHHS (PaKTOPOB Ha (YHKIUIO OTKIHMKA (MapaMeTp ONTHMH3AIUH) I10
crnenyromeii 3apucumocti: W = 12S/[m?(n®-n)], roe S — cymMma KBagpaToB OTKIOHEHMH OT
CPEIHEr0 3HAYEHUS OLEHKH SKCIIEPTOB, M — YHCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Halitn »sKkcTpeManbHOE 3HAYCHHE TapaMeTpa ONTUMHU3AUA B 00JacTH
onpezaeneHuss QyHKIUU OBYX U MHOTO(MAKTOPHBIX YpPaBHEHHH (METOJ] KPYTOrO BOCXOKICHUS
Bokca-Yuiicona) ¢ NpUMEHEHHEM WTTEPAIMOHHOTO IIOMIArOBOr0 METOJIa B HAIpaBJICHUHU
rpaJiueHTA.

Memoouueckue pexomenoayuu Ol NOO20MOBKU K CeMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHHA IO KaKOW-THMOO HAaydyHOW, y4yeOHOW M Ipyroit
npo0jeMaTuke, akTUBHOE OOCYXKJIEHHE YYaCTHHKAMHU 3apaHee IOJTrOTOBJIECHHBIX COOOILEHHH,
JnoknanoB U T.1. C TeMaTHUKOW CEMUHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJITOpPUTM IOJro-
TOBKM K CEMHUHapy CIEIYIOLIUil: BbIOpaB TeMy, CTYIEHT COCTaBJIAE€T CBOM IUIaH-rpaduK IMOJ-
FOTOBKM K ceMuHapy. s mpuoOpeTeHusi MMPOKOro BUJAEHHUS MPOOJIEMbI CTYAEHT CTapaercs
OCMBICIIUTD €€ B 00111eM 00beMe; TO3HAKOMUTBCS ¢ TEMOI1 110 6a30BOMY yueOHOMY IOCOOUIO MITN
JIpYroll OCHOBHOM PEKOMEHIYEMOW JIUTEpaType; BBISIBUTH OCHOBHBIE HJEH, PACKPBIBAIOIINE
JAHHYIO TpoOJeMy; CBEpUTh HMX OINpPENEIeHUs CO CIPABOYHMKAMH, SHLUKIIONEAUEH; MOJ-
TOTOBUTH IUIAH-KOHCHEKT PAcKpbITHS JaHHOW MpPOOJIEMbl; BBISIBUTH HESICHBIE BOIPOCHI U MOJO-
OpaTh JAONOJHUTENBHYIO JUTEPATYPY JAJS UX OCBEIICHHUS; COCTABUTh TE3UCHI BBICTYIUICHHS Ha
OTJIENbHBIX JIUCTAX IS MTOCJIEAYIOIIEr0 BHECEHUS TOMOIHEHUIM U MOATOTOBUThH JAOKJIAA UM pe-
depaT a1 cooOIIeHUsT HA CEMUHApe; MpOoaHATU3UPOBaTh COOpaHHBIN MaTepuan JUisl TOTOJIHU-
TeIbHONW MH(OpPMAIMM MO TeMaM CEMHUHapa; TOTOBSCh K BBICTYIUIEHHIO Ha CEMHUHape, MO BO3-
MOKHOCTH TPOKOHCYJIBTUPOBATHCS C MpPEIoiaBaTesieM; OTHOCUThCS K COOpaHHOMY MaTepHany,
KaK K UICTOYHHMKY OYyIyIUX UCCIIEeI0BaHUM.

CeMuHapckue 3aHATUS DPACIIUPSIOT M 3aKPEIUBIIOT 3HAHUS, 3aJI0XKCHHBIE B TEOPUH
npeaMera. Ha HUX BBIHOCSTCS BONPOCHI, OCOOEHHO HEOOXOAMMBIE JJIsi MPAaKTHKH, WU Tpoo-
JIEMHBIE BOIIPOCHI, KOTOPHIE BO3MOYKHO DPELIUTh TOJBKO B Ipolecce coTpyaHuuectBa. Cpenu
00s13aTeIbHBIX TPEOOBAHUI K CEMUHAPY - MPEIBAPUTEITHLHOE O3HAKOMJIEHUE C TEMOM, BOIpOCaMu
U JIMTEPATYPOM 10 TaHHOU TEME.

CoBpeMeHHas1 MpaKTHKa IpeaaraeT IUPOKUH KPYTr TUIIOB CEMUHAPCKUX 3aHATUN. Cpenun
HUX 0C000€ MECTO 3aHMMAaeT CeMHMHApP-IHCKYCCHs, TJe B AMAJIOre XOpOUIO yCBaWBaeTCs HOBas
uH(popMalrs, BUTHBI YOSKICHUS CTYJEHTA; 00CYXKAAI0TCS MPOTUBOPEUHUS (SIBHBIE U CKPBITHIE) U
HEJIOCTaTKU; JJs1 00CyXKAeHUs OepyTcsi KOHKPETHbIE aKTyallbHbl€ BOIPOCHI, C KOTOPBIMH CTY-
JIEHTHl TPEABApUTEIbHO O3HaKOMJIEHBl. Takke B CeMHUHap BKIIOYAIOTCS BOMPOCHI JJis MH-
TEJIEKTYAJIbHOM Pa3MHMHKH (MHOTJA 3TO JWCKYCCHOHHAs CTaThsl, IO KOTOPOM CTaBATCS MpOO-
JIEMHBIE€ BOIIPOCHI); TUCKYCCHsI MOKET pa3BepThIBATbCA 3a0YHO Kak KpyroBoi cemunHap. [lanee
MOJIBOAATCS UTOTH AMCKYCCHM, 3aCIyLIMBAIOTCA M 3aIIMINAIOTCSA NMPOEKTHbIE 3anaHus. Ilocne
ATOr0 MPOXOAUT "MO3roBOH MITYpM" MO HEpeuIeHHBIM NMpoljeMaM JAMCKYCCUU, a TAaK)Ke BbISB-
JISIOTCS IPUKJIQJHBIE ACIIEKThI, KOTOPBIE MOYKHO PEKOMEHI0BATh Ul BKJIIOUEHUS B KYPCOBBIE U
JTUTITIOMHBIE PaOOTHI WK B ampoOaruio Ha mpakTuke. Ha ceccum mpenogaBarens o0odmaer pe-
3yJIbTaThl POJIEIIAHHON CTYAE€HTOM PaOOTHI.



CeMUHapbI-IUCKYCCUM TIPOBOJATCS C LEJIBI0 BBISABICHUS MHEHMSI CTYJIEHTOB IIO
aKTyaJIbHBIM BOIIPOCaM M3y4aeMOT0 MPEeaMETA.

CemuHap-uccieJoBaHUEe TPEANOoNaraeT MpeaBapUTebHYI0 paboTy - Hamucanue pede-
para, JI0KJIaZia [0 UTOraM OINBITHOM paOoThl. YUacTHe B HEM - 3TO, IPEXJE BCEro, AUANIOr CTYy-
JIeHTa C mpenojasareneM. Pe3ynpTaTsl 00CyK1al0TCSd Ha CEMUHApE C HAIISIIHBIM IIOKa30M HC-
CJIEZIOBATENILCKOT0 MaTepuana (cxembl, TaOauipbl, rpaduKH, AMATHOCTUYECKUE METOJUKN).
Yactuuno MaTepuan MoxeT ObITh BKItoueH B BKP. IIpu moaroroBke k ceMUHAPY-UCCIIETOBAHHIO
CTYAEHT H3y4YaeT pe3ysibTaTbl TEOPETUUYECKUX HCCIEeOBaHUH, cocTaBisgeT OuOiauorpadpuio mno
TeMe, yUYUTCS MUCcaTh 0030phI IO TEXHUYECKOH 3a1aue-nipobiaeme.

IIpoGnemMHbII ceMUHAap TOTOBUTCS IPENOJAaBaTeleM JOCTATOYHO OCHOBATEJIBHO: IOJI-
OuparoTcst TpoOJIeMHBIE M KOHTPOJIBHO-TIPOBEPOYHBIE BOMPOCHL. Takoil ceMuHAp BO3MOXKEH
TOJIBKO II0CJIE MPOXOKIACHUS TeMbl. K HEMy CTyIEHTBI FOTOBSTCS IO JINTEPATYPHBIM MCTOYHM-
KaM: MOHOTpaduH, CIIPaBOYHUKH, CIOBapH, XypHaibl. K mpoOneMHOMY ceMHHapy IMmpocmar-
puBaeTcss JMTepaTypa B paMKaxX pPas3JIMYHbIX HUCCIIEAOBATENbCKUX IIKOJ  (HampuMmep
"TpaIuIIMOHHBIE ¥ HETPAIUIIMOHHBIE TIOJXOABI K Tpodiieme").

Haubonpuryto 3pQpekTUBHOCTh MPUHOCAT CEMHUHAPHI, NPOBOJUMBIE B (OpPME KOJJICK-
TUBHOU TI03HABATEIILHOM JAEATEIBHOCTH, IMEIOIIECH OTpeieIeHHbIe 0COOEHHOCTH, 8 IMEHHO:

- pa3zeneHue CTYJEHTOB Ha IPYIIbI 110 UX XKeJaHHIo (C 00sA3aTeIbHbIM y4acTUEM CTy-
JICHTa C YCTOMUMBBIM HHTEPECOM K JAaHHOMY IIPEIMETY);

- IOCTAaHOBKa O0IKX LIeJeH U 3a/1a4 JIJIsl TPYIIIIBL;

- paboTa B MOCJIEOBATEILHOCTU - MHIMBUAYalbHAs, MMapHas (Yalle BCEro MepeKkpecT-
HBII OIpPOC), paboTa B rpyIe, KOJUIGKTHBHAS;

- 00s13aTenbHOE Mpe/IBapUTEIbHOE OTPAaHUYECHUE 110 BPEMEHH KaXKA0Io 3Tana 3aHATui;

- OKCIIEPTHBIN aHATM3 C PacYeTOM KOA(PPUIIEHTA KOHKOPIAIHH;

- OLICHKA pabOThI I'PYIIIBI [IPENOIaBaTeNeM;

- IPOBEJICHNE CAMOOLICHKH.

[pumepuwviit nepeuenvp mem pedhepamos 6 suoe uHOUSUOYAAbHbIX domawHux 3a0ay (M13)

N3 Ne 1. Tlonstus wmaTeMaTH4YECKON CTATUCTUKU. BHIBI IKCIIEPUMEHTOB.

KonTponbublie kapThl. [I1aHbl 5KCIEPUMEHTOB

1. OcHOBHbIE TOHATHS W3 TEOPUU BEPOSITHOCTH U MATEMATUYECKOM CTaTHUCTUKH
(reHepalsibHasi COBOKYITHOCTh, BHIOOpPKA CITydaifHbIX BEJTMUNH, XapaKTEPUCTUKH BHIOOPKH).

2. IlonsTHe O BUJAX MIAHUPOBAHUS MAaTEMATUYECKOTO M (PU3UYECKOrO SKCIIEPUMEHTOB,
HOPUHIUIAX T€OMETPUIECKOT0 U (PU3NYECKOTr0 OJ00HsI 0OBEKTOB yIIpaBJICHUS.

3. Texymuit KOHTPOJIb MPOTYKIIMH.

4. TlpyHUMIIEI BBIOOpPAa KOHTPOJIMPYEMBIX MapaMeTpoOB W HUX YPOBHS B CTaHAApPTax Ha
METAJITyPrUYECKYI0 IPOAYKIIHIO.

5. Craructudeckoe 00OOCHOBaHME OObeMa BBIOOPKHM IMpPHU KOHTPOJE Y IOCTABIIUKA U
noTpeourens.

6. KoHTpONbHbIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM 00BEKTOM C aJJaTUBHBIM OJIOKOM

8. Teopernueckuii MoaX0A, MaTEMaTHUYECKOE CUMYJIMPOBAHUE YCIOBUN 3KCIEPHUMEHTA,
buznyecKuit FIKCIEPUMEHT.

9. Ycnous noaodus pusnueckoro o0beKTa 1 MaTepuaIbHON KOIUH.

10. BeiOop Haubonee 3¢ PexkTUBHON CXEMbI IKCIIEPUMEHTA.

11. CocraBneHue miuaHa IPOBEACHUS HKCIEPUMEHTOB pPa3HbIX YPOBHEW (OMBITHBIMN,
1ab0paTOpPHBIi, MOJTYTIPOMBIIUIEHHBIH, MIPOMBIIIIEHHBIH, M3TOTOBJICHHE OTIBITHO-
IPOMBIIIJICHHOH MapTun).

N3 Ne 2. Koappunment konkopaanuu. [IpaBuia niaHupyemMoro sKCrepumMenTa

1. Bunpl mapameTpoB onTUMM3alMH, 0OOOIIEHHBIA MapaMeTp ONTUMHU3ALMU, QYHKIUS
JKEJIaTEIbHOCTH.

2. BeiOop Tuma MaTreMaTH4eCKON MOJTUHOMHUATHLHOM UM WHOM MOJIEITH.



3. [IpaBuiia mOCTPOCHUS TTAHOB — IPOOHBIX PEIUIHK.

4. Pucku mpH MCHOJIB30BaHUU IJIAHOB C APOOHBIMU pEIUIMKAMH — BIHMSHHUE HA TOUHOCTD
MPOTHO3UPOBAHUS (PYHKIIMH OTKJIHKA.

5. Turbl MIaHOB PKCIIEpUMEHTa — ABY- M Tpex (aktopubie mianbl Tuma N = m" (N —
HE00X0IMMOE KOJIMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEW BapbUPOBAHMS CITYYalHBIX (ak-
TOPOB, N — KOJIMYECTBO (haKTOPOB).

6. Koapdunument rxonkopmammu (KOIPQPUIUEHT COTIACHS) MPU IKCHEPTHOU OICHKE
BIUSHUS (PaKTOPOB HA (PYHKITHIO OTKIIMKA (TTapaMeTp ONTUMU3AINN ).

7. OCHOBHBIE CBOMCTBA MAaTPHIIBI MATEMAaTHUECKH INIAHUPYEMOTO SKCIIEPUMEHTA (OPTOro-
HAJIBHOCTh, POTOTAa0EIBbHOCTh, CAMMETPUYHOCTH, HOPMHPOBKA HKCIIEPUMEHTAILHOW MATPHUIIbI).

8. Meronuka pacdera KOIPQPUIMEHTOB SMIUPUYECKOTO YPAaBHEHHSI IO JIaHHBIM
MIPOBEJICHHOTO [JIAHUPYEMOT'0 IKCIIEPUMEHTA.

9. Cea3b ¢ dekra dhakTopa ¢ KodphUIIUEHTAMI YPABHCHHUS.

10. Kputepuun onTUMaIbHOCTH IIJIAHOB SKCIIEPUMEHTA.

11. BBemeHue B pemieHHE IO TOWCKY ONTHMAIBHOTO SKCTPEMAIBHOTO 3HAYCHUS
napaMerpa ONTHUMM3AIMK B oO0JacTu ompeaeneHus (QYHKIUU ABYX U MHOTO(PAKTOPHBIX
ypaBHEHUH (MeTO KpyTOro BocxoxaeHus bokca-Yuicona u np.).



[NPMJIOXEHUE 2

7 OueHoYHbIE CPeCTBA /ISl POBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPEJACTBA /1JIsl IPOBeAeHU
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIii
JJIEMEHT

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

OIIK-4 - CrocobeH TpOBOOUTH WM3MEpEeHUss M HaOmoAeHus B cdepe mpodeccuoHamTbHON
JeATEeIBHOCTH, 00pabaThIBaTh U MPEACTABIIATH KCIIEPUMEHTAIbHBIC TaHHbIC

OIlK-4.1

Br10upaeT u npuMeHSIET METO/IBI U
CpEICTBAa U3MEPEHUS Ul OlIpeeIIe-
HUsI CBOWCTB MaTepHUAIIOB U U3JEIUN U3
HUX

Teopernueckue Bonpockl (MJ13 Ne 1, 2)

1. CBeneHus U3 TEOpUU BEPOSITHOCTU U
MaTeMaTHUYeCKON CTaTUCTUKU (TeHe-
[paJIbHAst COBOKYITHOCTb, BBIOOPKA
CITy4aifHbIX BETMYHH, XapaKTePUCTUKHI
BHIOOPKH).

2. Bunpl nmnaHupoBaHusi MaTeMaTudec-
KOTO ¥ (PU3NICCKOTO IKCIIEPUMEHTOB,
[IPUHIIUITEI TEOMETPUIECKOT0 U (HU3U-
YECKOTO 1010011 00BEKTOB yIIpaBJe-
HUS.

3. [Tops Aok mpoBeIeHUs TEKYIIEro
KOHTPOJISI IPOTYKIUH.

4. [IpuHIMIBI BEIOOpa KOHTPOJIUPYE-
MBIX TAPaMETPOB U UX YPOBHS B CTaH-
mTapTax Ha METAJLTYPTrHYECKYIO IPO-
TYKIIHIO.

5. Cratuctudeckoe 000CHOBaHUE 00b-
eMa BBIOOPKU MIPHU KOHTPOJIE Y MOCTaB-
[IIUKa U TIOTpeOUTEIISI.

6. MeTo b1 TOCTPOCHUSI KOHTPOJIBHBIX
KapT.

7. OO011yI0 CXeMy yIpaBlIeHUs] TEXHO-
TOTUYECKIM 0OBEKTOM C a/IallTUBHBIM
OJI0KOM.

8. TeopeTnueckuii moxo/1, MaTeMaTH-
YecKoe CUMYIHUPOBAaHNE YCIOBHI IKC-
MepUMEHTa, GU3NYCSCKUIN IKCIICPH-
MEHT.

0. VYcnoBus mnonobus Quandgeckoro




OIIK-4.2

IIpoBOANT 3KCIIEPUMEHTAIIBHBIE UCCIIE-
JOBaHUS U UCIOJIB3YET OCHOBHBIE
npueMbl 00pabOTKU U MPEICTABICHHS
IIOJIyYCHHBIX JaHHBIX

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

1. IIpoBOIUTH KOPPEISALMOHHBINA U
[PErPECCUOHHBIN aHaIU3bl, PACCUUTHI-
BaTh KOA(PGUIIUEHTHI PErPECCUOHHOTO
ypaBHeus: MetogoM MHK

2. HaxoauTe 3KcTpeManbHOE 3HAUEHUE
mapamMeTrpa ONTUMH3AIMA B OO0JIACTH
onpezeneHuss (QpyHKUIUU C TpUMEHe-
HUEM HUTTEPAMOHHOIO IIOLIAroBOIO]
MeTO/1a B HAMpaBJIeHUH IPaIuEHTA.

3. CTpouTh BapHaHThl MaTPUILbl JpO0-
HOI'O DKCIIEpUMEHTA TUIIA 23'1, 25'2;
orpenensaTh Ko3pPHUIUEHTH ypaBHe-
HUS 10 U3BECTHOMY aITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

4. CTpouTh MaTpHILy OJHOTO (pakTOp-
HOro skcrepuMenTa tuma 2" —22 u 23;
onpeaensits KodhUIueHTs ypaBHe-
HUS 110 U3BECTHOMY aJITOPUTMY: & =
(Zxiyi)/n, a0 = Zyi/n.

S. [IpoBOIUTH KOPPEKTHUPOBKY TOYHOC-
TU ypaBHEHUS PErPECCUU B TCUCHUU
BPEMEHU [0 MACCUBY Pa3HOCTEM
MexX-Ty (paKTHUeCKUMH JaHHBIMU
KOHT-POJIbHOM BBIOOPKU U
[PACUETHBIMU 3HA-YCHHUSIMH T10
[PErPECCUOHHOMY ypaBHE-HUIO (Yeaxr, —
Vpacs.). Eciin cpeiHee oT-kioHeHne
MEeHEee CTaTUCTUYECKOIo Ma-paMerpa -
CTaHJApTHOI'O OTKJIOHEHHS S, TO
ypaBHEHHE MPU3HAETCS aIeKBAT-HbIM.
B IpoTHBHOM cCilydae IpOBOAUT-CS
KOPPEKTUPOBKA YpaBHEHUS IIyTEM
M3MEHEHMs 3Ha4EeHUs ero cBOOOIHOTO
JIeHa: ao1 = ao -/+ Z(yq)am. - ypacq.)/n,
rre N —o0beM KOHTPOJIBHON BBIOOPKH,
BHAK -/+ IOKa3bIBET, UTO, €CIIH CPEJI-
Hee OTKJIOHEHUs Ayj UMeeT 3Hak +/-,
TO KOPPEKTUPOBKA 3HaUEHUs ao OyIeT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBaTh K03(pPUIIHEHTHI per-
[PECCHOHHOTO ypaBHEHHUsI (110 BEIOOpKE,
[peIJI0KEHHON MpernoaBaTeseM) 1moc-
e MpOBENEHNS KOPPEIALMOHHOTO
aHaJIN3a, OTCENBAHUS HE3HAYMMBIX

(haKTODOB M oNneneneHns CBIAZNA 3aBU-




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOUHON AaTTeCTAIlMH, IOKA3aTeJM MW KPUTEPHH
OlLleHUBAHUS:

IIpome:xxyTouHasi arrecrtauusi mo aucuumiiuHe «IljaHupoBaHue 3IKCIEPHUMEHTA)
MPOBOAMTCS B BUJE 3a4yeTa. 3a4eT MPOCTABISETCS IMOCIC OIEHKU 3HAHWKA OOydJaromuxcs IO
pe3ynbTaTaM 3allUThl BBITIOJHEHHBIX J1a00PaTOPHBIX padOT U KOHTPOJIBHBIX padOT, BKIIFOYAFOIIIX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHVs], BBISBIISIONINE CTENIEHh CPOPMUPOBAHHOCTH
YMEHHH U BIIaJICHUI.

IHoka3aTesu M KPUTEPUM OLIECHUBAHMSI 3a4eTa:

Jnst monmydeHus: OueHKU

— «BayTeHo0» — OOYyYalIIHWiCs OJDKeH II0Ka3aTh 3HAHWsA HE TOJBKO Ha YPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHsS] MH(POpPMAIMK, HO ¥ HHTCJUICKTYAIbHBIC HABBIKU DPEIICHUS
npoOJjeM W 3a7ad, HaXOXKJICHHS YHUKAJIbHBIX OTBETOB K IpoOjeMaM, OIICHKH W BBIHECCHUS
KPUTHYECKUX CYKJICHUH;

— «He 3a4TeH0» — 00yJaIOIHNIiCs He MOXKET MOKa3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
1 00BsICHCHHSI HH(DOpMAIIHH, HE MOYKET ITOKA3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHUS ITPOCTHIX
3ajad.



