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JIucr aktyanusanuu padoueii nporpaMmbl
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1 Ilesiu ocBOEHMSI AMCUMTLTAHBI (MOIYJISA)

Ilenbto ocBoeHus Mmofayis aucuuiuinHbel "[lnaHupoBaHue sKcriepuMeHTa' SBISETCS
moAroToBKa OakamaBpoB mo Hamparnenuto 22.03.01 "MarepuanoBeneHue W TEXHOJIOTHUS
MaTtepuaioB" M mpoduiaro MOAroToBKM '"MaTepualnioBeleHHEe W TEXHOJOTHs MaTepuanoB (B
MAaIIMHOCTPOEHUH)" K NPO(EeCCHOHAIBHONW JESITeNbHOCTH B COOTBETCTBUU C TpeOOBAHUAMHU
®enepanpHoro ['ocynapcTBeHHOro 00pa3oBaTeIbHOrO CTaHAAPTA.

3ajaueil M3ydyeHUs AUCLUIUIMHBI SIBJISETCS IOJArOTOBKA CTYAGHTOB K TBOPYECKOMY
IIPUMEHEHUIO MOJyYEHHBIX 3HAHUM MPU CO3JaHUHU HOBBIX U COBEPILIEHCTBOBAHUIO JIEHCTBYIOIINX
TEXHOJIOTUYECKUX MPOLECCOB, (POPMUPOBAHUIO Y CTYAEHTOB CUCTEMbI 3HAHUM 110 MJIAHUPOBAHUIO
HKCHEPUMEHTOB BO BCEX cdepax ydeOHOH M MPOU3BOJACTBEHHOW NEATEIBHOCTH. DJTa 3ajada
pelaercs ciaelyrIUMHI ClI0co0aMHu:

- JaTh MOHSATHUS 00 OLIEHKE HKCIEPUMEHTAIbHBIX JaHHBIX, FEHEPAIbHON COBOKYIIHOCTH U
BbIOOPKH U3 HEE CIy4alHbIX BEJIMYUH;

- copMHpOBaTH y CTYACHTA MPEICTABICHHUS O KOPPEISAIMOHHOM U PETrPEeCCHOHHOM
aHaJIM3aX, METOJUKE OLIEHKU M OTCEMBAHUS Pa3IMYHBIX (PaKTOPOB BHIOOPKHU CITyYalHbIX BEJTUYUH;

- 00yunTh O0OydYarOmMXCS METOJaM IUIAHMPOBAHHOTO OJKCIIEPUMEHTAa U  IIOHMCKA
ONTUMAJIbHBIX 3HAUEHUH (PYHKIMM OTKJIMKA B ONPEAeICHHON 00JIacTH CyILeCTBOBaHUS (PaKTOPOB
TEXHOJIOTUYECKOI0 IPOIIECCa;

- NPUMEHATh METO/bl IUIAHUPOBAHHOI'O 3KCIIEPUMEHTA JUIsl OOJIErYeHUs pacyeToB Ipu
MPUMEHEHHUH IPOOHOTO (PaKTOPHOTO SKCIIEPUMEHTA.

2 MecTo quCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/bHOI POorpaMmbl

Jucnunnuna [InannpoBanue skcriepuMeHTa BXOAUT B 00513aTENIbYIO 4aCTh y4eOHOTO Ij1aHa
00pa3oBaTeNbHON IPOrpaMMBI.

JI1s u3ydenus IUCUUIUIMHBI He0OX0IMMBI 3HaHUs (YMEHHUsI, BIa/leHus ), cChOpMUPOBaHHbIE
B pe3yJbTaTe U3y4YEeHUs TUCIMITIINH/ TPAKTHK:

Maremarunka

dusnka

HNudpopmaruka n nuHGOpMaIlMOHHbIE TEXHOJIOTHH

3HaHus (YMEHHUs, BJIA/€HUA), MOJTYYEHHbIE MPU M3YUYEHUU AAHHON NUCLUIUIMHBI OyIyT
HEOO0XOAUMBI 17151 U3YYSHHSI AUCHUTUINH/TIPAKTHK:

AHanu3 yucnoBoil uHpopMauu

VYyeOHas - HayyHO-HCCIe10BaTeNlbeKas paboTa (IoJlydeHre epPBUYHBIX HABBIKOB HAYYHO-
HCCIIeI0BATEIbCKON paboOTHI)

MeTo/b1 HiccnieI0BaHUs MaTEPUAIIOB U IIPOIIECCOB

MonenrpoBaHue U ONTUMH3AIMS CBONCTB MaTEPHUATIOB U TEXHOJOTHYECKHX MPOLIECCOB

[ToaroToBka K Mmporeaype 3aliuThl ¥ 3alI1Ta BHITYCKHONW KBANU(DUKALMOHHONW pabOThI

3 Komnerenuun odyuarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHUILIMHBI (MOAYJISA) M IIVIAHUPYEMBbIe Pe3yJIbTAThl 00yUeHH s

B pesynbrare ocBoeHMs AuUCHUIUIMHBI (Moaynsi) «[lmaHupoBaHue -SKCIEPUMEHTa»
o0yyJaroImuics J0KeH 001a1aTh CIeAYIOIUMU KOMIETEHIUSAMMU:

Kon HHAWKATOpa I/IH,Z[I/IKaTOp JOCTHXCHHUS KOMIICTCHIITNH

OITK-4 CnocoGeH nMpoBOIUTH U3MEPEHHS B HAOM0AeH s B chepe mpodecCHoHaIbHON JesTeIbHOCTH, 00pabaThiBaTh
U MPEJICTABIIATH IKCIICPUMCHTAIBHBIC JTAHHBIC

OIIK-4.1 BriOupaer n mpuUMeEHseT METOJbl M CPEJICTBa M3MEPEHHUs JAJIsl ONpENeNICHHs CBOWCTB
MaTepHaIoB U U3JIENUil U3 HUX

OIIK-4.2 TIpoBoauT 3KCTIEpUMEHTAIBHBIE UCCIIEOBAHMUS U HUCIIOJIb3yEeT OCHOBHBIE

IMMPpUEMbI 06pa60T1<1/1 1 OpeaACTaBJICHUS MOJYYCHHBIX JaHHBIX




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO0miast TpyI0EMKOCTh JAUCIUIUIMHBI COCTaBAeT 4 3aueTHbIX eaunul] 144 akaj. yacoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 76,1 akas. 4acos:
— ayauTopHas — 2 aKaJ. 4acos;
— BHeaynutopHas — 4,1 akan. yacoB

— caMmocTosTeabHas padoTa — 32,2 akaj. 4acos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas = =
o | wouraxTHas pabota E 3 dopma TEKyIIEro
=
g B aKaJl. 4acax 3 Bun KOHTPOJISL
Pazzen/ Tema 3 (B axaz. yacax) S . p Kon
S 3 © | camocTosATENBPHOM | yCHIEBa€MOCTH U
JUCIUATIIHHBI 3 [ . | xommeTeHIMK
O 5 g £ paboThI MIPOMEKYTOUHOM
nmab. | mpakr. )
Tex. | 2% EaH 5 g aTTeCTaluy
1.
1.1 Beenenue. CBenenus
U3 TEOPUHU BEPOSTHOCTU U
MaTEeMaTHYEeCKON CTaTUC-
THUKH (TeHepallbHAsI COBO- Mpopaborka Texymuit
KYITHOCTb, BBIOOpPKA CITy- Teo peTqueCKorO KOHTPOJIb
YalHbBIX BEIIMYWH, (neiunonﬂoro) YCIIEBAEMOCTH.
XapaKTEPUCTUKH 4 4 4 MATeDHANa IIposenenne OIlK-4.1,
BEIOOpKH) [ToHsITHE O s ‘I:CHI/IC. pacuetHbix padot c| OIIK-4.2
BU/IaX IJIAHUPOBAHUS nonongmenbl{oro npumenenueM [1K.
MaTeMaTH4YeCcKoro u (pu3u- MATeDHANA
YECKOTO SKCIIEPUMEHTOB, p ’
MIPUHIIUIIAX TEOMEeTPHYeC-
KOTO ¥ (PU3NIECKOrO
noxoous
1.2 CraTiCTHYECKHE METO- Mpopaborka
JIbl B YIIPABJICHUU KAueCT- pop
N TEOPETUIECKOTO
BOM Iponaykuuu. Texymmuii| 3 (1eKIHOHHOTO)
KOHTPOJIb MTPOAYKIIHH. MATEDHALA
TIpuHnmIE BBIOOpa KOHT- s pe}me.
POJHMPYEMBIX MAPaMETPOB i
JIOTIOJTHUTEIHLHOTO
U UX YPOBHS B CTaHIAPTax MATeDHANA Texymuit
Ha METAJUTypPTUYECKYIO P ) Y
HPOAYKILIIO IIpopaboTka KOHTPOJIb
Cr”,FaTzCTI/I‘IC.CKOC 4 401 4 METOIMYECKHUX yCIIEeBa€MOCTH. OIlK-4.1,
060CHOBAMIE OGBeMa YKa3aHUH’ K [IpoBenenue OIIK-4.2
BEIGODKH DK KOHThOME NPaKTUYECKUM | pacyeTHBIX paboT ¢
HOCT. ;; HIHKI; u HOTpe ou y 3aHATHUAM, npumenenuem [1K.
P COCTaBJICHHE KOHC
tensi. KontponbsHbie HexTa
kapThl. O0mias cxema >
yHpaBJicHus MMOATOTOBKA
OTBETOB IO
TEXHOJIOTHYECKUM O0BEK- KOHTPOIBHBIM
TOM C aJJalITUBHBIM P
6110KOM BOIIPOCaM.




1.3 XapakTepucTHKH BU-
JIOB 3KCIIEPUMEHTOB (Te0-

. ITpopaboTka
peTuueckuii moaxon,
TEOPETHYECKOTO
MaTeMaTHYECKOe
. (JIEKIMOHHOT0)
CHMYJIMPOBAaHHUE YCIOBHI
Marepuana.
9KCIIEPUMEHTA,
- Wzyuenne
(busnydeckuii skcnepu-
JOTIOJIHUTENHHOTO
MEHT), YCIOBUS I0J00us .
Mmarepuaa. Texymuit
(huznveckoro oObEKTa U
N IIpopaboTka KOHTPOJIb
MaTepuaabHON KOIUH.
METOJIUYCSCKUX YCIIEBAEMOCTH. OIIK-4.1,
Be160op Haubouee 5121 o
. yKa3aHUH K [IpoBenenue OIlK-4.2
3(hhEKTUBHO CXeMbI
IIPaKTUYECKUM |pacyeTHBIX padoT C
9KCIIEPUMEHTA.
3aHATHUSAM, npumenennem [1K.
CocraBienue 1miaHa mpo-
COCTaBJICHUE KOH-
BEJICHUS SKCIIEPUMEHTOB
. CIIEKTa,
Pa3HBIX yPOBHEH (OTBIT-
- . HOJTOTOBKA
HbIH, 1a00OpaTOPHBIH, 110-
N OTBETOB IO
JYIPOMBIIUIEHHBIH, ITPO-
N KOHTPOJIbHBIM
MBIIUIEHHBIN, H3TOTOBIIE-
BOITpOCaM.
HHE OTBITHO-TIPOMBIIILICH-
HOU NapTun)
ITpopaboTka
TEOPETHYECKOTO
(JIEKIMOHHOTO)
Marepuana.
1.4 BBeneHue B METOTUKY P
Wzyuenue
IUIAaHUPOBAHUS SKCIICPU-
JOTIOJTHUTENTHLHOTO
MeHTa (00111e MOHATHS, .
Marepuana. Texymmit
NpHHIUIED). Buas! mapa-
IIpopaboTka KOHTPOJIb
METPOB ONTUMHU3AIINH,
. METOINYECKUX yCIIEBa€MOCTH. OIIK-4.1,
000011IeHHBIH MapameTp 521 o
YKa3zaHUH’ K [IpoBenenwue OIlK-4.2
ONTHMU3ALUH, QYHKIUSI
NPaKTUYECKUM | pacdyeTHBIX paboT ¢
JKeNaTeIbHOCTU. BrIGOp
. 3aHATHAM, npumeHenueM I1K.
THUITa MaTEMAaTHIECKOH I10-
. o COCTaBJIEHHE KOHC
JIMHOMHAIBHON MM MHOH
-MIeKTa,
MOJIEJIH.
HOJATOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIIPOCaM
1.5 TomnHblit 1 APOOHBIIt IIpopaboTka
(haKTOPHBIIA IKCTIEPUMEHT. TEOPETHYECKOTO
IIpaBuna nocTpoeHus mia- (JIeKIMOHHOTO)
HOB — IPOOHBIX PEIUTHK. Mmarepuana.
Pucku npu ucnomnb3osa- Nzyuenue
HHH TUIAHOB C IPOOHBIMU JOTIOTHUTEIIHHOTO
peIUIMKaMHy — BIIMSHUE Ha Marepuaa. Texymmit
TOYHOCTb IIPOTHO3UPOBA- ITpopaborka KOHTPOITb
HUA GYHKIUU OTKIIHKA. 52 41 METOANYECKUX yCIIEBaEMOCTH. OIIK-4.1,
TuIbI IIIaHOB 3KCHIEpU- ’ yYKa3aHu# K [Iposenenue OIIK-4.2
MEHTa — JBY- ¥ Tpex ¢ak- NPaKTUYECKUM | pacdyeTHHIX paboT ¢
TopHBIe TUansl THHa N = 3aHITHSM, npumeHenueM I1K.
mn (N — Heobxoanmoe COCTaBJICHHE KOHC
KOJIMYECTBO OMBITOB, M — -NIeKTa,
KOJIMYECTBO YPOBHEH MOATOTOBKA
BapbHPOBAHUS CIy4aitHBIX OTBETOB IO
(ax-TopoB, N — KoJIMYECT- KOHTPOJIBHBIM
BO (hakTOpOB) BOIIpOCaM




IIpopaboTka

)4

TEOPETHYECKOTO
1.6 KoadduimeHt xoH- (JIEKITMOHHOTO)
kopzauuu (ko3hGUIueHT MaTepHania.
corJiacus) TIpu 3KCIIepT- Uzyuenwue
HOM OIICHKE BIIMSHHUS JIOTIOJTHUTEITLHOTO
(hakTOpOB Ha PYHKIIHIO MaTepHana. Texymmit
OTKJIMKA (TTapaMeTp OMNTH- IIpopaboTka KOHTPOJIb
Mu3anun). OCHOBHBIC 4 491 4 METOJIUYCSCKUX YCIIEBAEMOCTH. OIIK-4.1,
CBOWCTBA MaTpPHIIbl MaTe- yKa3aHUH K [IpoBeneHue OIlK-4.2
MaTHYECKHU TIAHUPYEMO- MPaKTHYECKUM | pacyeTHBIX padoT ¢
TO dKCIIEpUMEeHTa (OpTOro- 3aHATHSAM, npumenenuem [1K.
HaJIbHOCTh, POTOTA0CIB- COCTaBJICHHE KOHC
HOCTb, CHMMETPHUYHOCTB, -[IeKTa,
HOPMHUPOBKa 3KCIEPH- MOJTOTOBKA
MEHTaJIbHON MaTpHIIBI). OTBETOB IO
KOHTPOJIBHBIM
BOIIPOCaM
IIpopaboTka
TEOPETHYECKOTO
(JIEKIIMOHHOTO)
Mmarepuaa.
1.7 Metoauka pacuera Uzyuenwue
K09 GUITUEHTOB IMIUPHU- JIOIIOJIHUTEIIBHOTO
YeCKOTO YPaBHEHHUS I10 MaTepuana. Texymmuit
JIAHHBIM IIPOBEJICHHOTO ITpopabotka KOHTPOJIb
TUIAHUPYEMOTO DKCTICPH- 4 40N 4 METOIMYECKUX YCIIEBAEMOCTH. OIlK-4.1,
MeHTa. CBs3b 3 dexra yKa3aHUH K IMposenenue OIIK-4.2
(axropa ¢ xorpPurHeH- MIPaKTHYECKUM | pacyeTHBIX padoT ¢
TaMU YpaBHCHHUS. 3aHATUAM, npumenenuem I1K.
Kpurepun onTuManbsHOCTH COCTaBJICHHE KOHC
IUIAHOB HKCIIEPUMEHTA. -[IeKTa,
MOATOTOBKA
OTBETOB 110
OHTPOJBHBIM
BOIIPOCaM
ITpopabotka
TEOPETHYECKOTO
(JIEKILIMOHHOTO)
Marepuana.
1.8 Benenue B pelieHue Nzyuenue
O TIOMCKY ONTHMAJILHOTO JOTIOJTHUTEITHHOTO
JKCTPEMAJILHOTO 3HAYEHUS Marepuaa. Texymmit
napaMeTpa ONTHMHU3ALUH IIpopaboTka KOHTPOJIb
B 00J1aCTH ONpeaeIeHNs 5 sonn | a2 METOANYECKUX yCIIEBaEMOCTH. OIIK-4.1,
(OYHKIIMU IBYX U MHOTO- ' yKa3aHui K [Iposenenue OIIK-4.2
(haKTOpHBIX YpaBHEHHUH NPaKTUYECKUM | pacdyeTHBIX paboT ¢
(MeTOx KPyTOro BOCXOXK- 3aHITHSM, npumeHenueM I1K.
neuns bokca-Ywuicona u COCTaBJICHHE KOHC
Ip.) -TIEKTa,
MOATOTOBKA
OTBETOB 110
KOHTPOJIBHBIM
BOIIPOCaM
Uroro no pazaeny 36 36/14,41| 32,2
Hroro 3a cemectp 36 36/14,41| 32,2 9K3aMeH
Hroro no aucumruinye 36 36/14.4 32,2 DK3aMeH




5 O0pa3oBarejibHbIE TEXHOJIOTHH

B npouecce npenogaBanust nucuuIuiMHbl «llmaHupoBaHuE 3KCIEPUMEHTa» IPUMEHSIOTCS
TPaAULMOHHAS U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHUH.

Jlekuuu MpoXOAsT KaK B TPAJUIIMOHHOHN opme, Tak U B (popMe JEeKIHi-KOHCYIbTaIHH,
r7ie TEOPETUUECKUI MaTepuai 3apaHee BbIIACTCS CTYACHTaM ISl CAMOCTOSTEIbHOTO U3YUEHHUS,
JUIsL TIOATOTOBKM BOIPOCOB JIEKTOPY, TaKUM 00pa3oM, JIEKIMsI MPOXOAUT 10 THUILYy BOIPOCHI-
OTBETHI-IUCKYCCHUSl. JIEKIIMU YUTAIOTCS C MCIOJIb30BAHUEM MYJIbTUMEIUWHOTO 000pYAOBaHUSA,
[IPE3EHTALIMOHHBIX MaTEPUAJIOB.

JIeKIMOHHBIA MaTepuall 3aKpeIuvisieTcss B XOJ€ IMPAKTHYECKUX 3aHATHUN, HAa KOTOPBIX
BBIMOJHAIOTCS TPYIIIOBBIE WJIM HWHAMBUAYAJIbHbIE 3aJaHusd 10 IpoiaeHHoM Tteme. llpu
MPOBEJICHUH MPAKTUYECKUX 3aHSATHI MCIOJB3YETCS] METOJI KOHTEKCTHOIO OOY4YeHHMsI, KOTOPBIN
MIO3BOJIIET YCBOUTHh MaTepuai MyTEM BBISABICHUS CBSI3€H MEXIY KOHKPETHBIM 3HAHUEM M €ro
MIPUMEHEHUEM.

IIpy BBINOJIHEHUU MPAKTUYECKUX 3aHATHM HCIIOJIB3YETCS TEXHOJIOTUS KOJUIEKTUBHOIO
B3aMMOJICHCTBUS. 3aHATUS MIPOBOJATCS B BUJE OOCYXKIACHHS MOIYYEHHOTO 3aJaHUs, IPH ITOM
CTYJIEHTHl paboOTalOT COBMECTHO C MOCJIEAYIOIIMM TPYIIIOBBIM AaHAJIU30M IOJIYYEHHBIX
pe3yNbTaTOB.

B y4eOHOM mporiecce NCHONIB3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIC ()OPMBI IIPOBEACHUS
3aHATUNA (KOMIIBIOTEPHBIE CHUMYJSIUU, pa300p KOHKPETHBIX CHUTYyallMil) B COYETaHUU C
BHEAYIMTOPHON paboTOil ¢ 1enbio (GopMHUpOBaHUS W Pa3BUTHS MPOPECCHOHATBHBIX HABBHIKOB
oOyJaromuxcs.

CaMmocrosiTenbHasi paboTa CTYJIEHTOB CTUMYJIHUPYET CTYAEHTOB K HHIUBUAYAIbHON
npopaboTKe TeM B IIpoliecce HanmucaHus pedepaToB, BBIMOIHEHUS MHIMBUYyaIbHbBIX 3a/laHHH, B
IpOLECcCe MOATOTOBKU K KOHTPOJIbHBIM pad0TaM U UTOTOBOM aTTECTALIUH.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSTeIbHO PadoThl 00y YaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. JlykpsiroB, C. . OCHOBBI HH)KEHEPHOTO SKCIIepHMEHTa: Y uebHoe mocoodue / JIyKbsiHOB
C.A., ITanoB A.H., BacunseB A.E. - Mocksa U1 PUOP, HUL] UH®PA-M, 2019. - 99 c.: -
(Breicuee obpazoBanwue: bakamaspuar). - ISBN 978-5-16-100021-2. - TekcT : 3II€KTPOHHBIH. -
URL: https://new.znanium.com/catalog/product/1020699 (nata obparienus: 25.12.2019)

0) lomostHuTeEIBLHASI TUTEPaTypa:

1. Annep, FO.I1l. Merononorus u npakTuka IUIaHUPOBAaHUA dKcepuMeHTa B Poccun :
monorpadus / FO.I1. Amep, FO.B. I'panoBckwmii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTPOHHO-OMOIMOTEYHAsT CHCTEMA, —
URL: https://e.lanbook.com/book/93686 (nata oopamenus: 17.12.2019). — Pexxum goctyna: s
aBTOPU3. MMOJIb30BATEIICH.

2. Menpanuenko, A.C. Marematudeckas CTaTHCTHKA W aHAIU3 JaHHBIX . ydeOHOe
nocobue / A.C. Mensunuenko. — Mocksa : MUCUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Texkcr : anekrponsblid // JlaHe @ 3neKTpoHHO-OMONHMOTEe4YHass cucrema. — URL:
https://e.lanbook.com/book/108035 (mata obpamenus: 18.12.2019). — Pexum goctyma: ajis
aBTOPU3. I10JIb30BATEIICH.

3. Cremnanos, [1.E. ITnanupoBanue S5KCIIEpUMEHTA | y4e0HO-METOAMYECKOE mocooue /



https://new.znanium.com/catalog/product/1020699
https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035

IT.E. CremanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — Tekct : snekrpouusiii // Jlaub :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/108113. — Pexum
JIOCTYTIA: [Tl aBTOPH3. TOJIb30BATEIICH.

B) MeToauyeckne yKazaHus:

1. Cratuctudeckrie METObI 0OpAOOTKH M aHATN3a YUCIOBOW HH(OPMAIINH, KOHTPOJIS U
ynpBbUieHUs kadectBoM npokata/M.U. Pymsanes, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
Uepxkacos, A.B. JlorunoB. — Yue6Hoe nocodue. — Marautoropck: M3a-Bo Maruutoropck. roc.
texH. yH-Ta uM. .. Hocoga, 2014. 257 c.

2. MonoukoBa O.C. BapuanTpl 3aaHuii 1O aHAIW3Y YUCIOBOM HHpOpMammu ais
OaxanaBpoB. — Meronuueckue ykazanus. - Maruuroropck: M3n-so MarHuToropcek. roc. TexH. yH-
taum. I'."11. Hocosa, 2017. 15¢c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
o Ne orosopa Cpoxk neiicTBuS JTULIEH3UU

MS Windows 7
Professional(ma |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip CBOOOJTHO OeccpouHO
MS Office 2007 |y, 135 1117.09.2007 GeccpotHO
Professional

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HasBanue kypca Cchblika

DOnekTpoHHass 0aza TEPUOAUYECKUX HU3TAHUI
East View Information Services, OO0 «MBHUC»
Hannonanshas nH(pOpMaIMOHHO-
aHanMTH4ecKas cucreMa — Poccuiickuii ungexc|URL: https://elibrary.ru/project_risc.asp
Hay4uHoro nuruposanus (PMHII)
ITouckosas cucrema Akaaemust Google (Google
Scholar)
Nudopmannonnas cucrema - EnnHOoe OKHO
JI0CTYTa K HHGOPMAIMOHHBIM pecypcam
@enepalibHOE TOCYJAPCTBEHHOE OIOKETHOE
yUpexKIeHUE «DenepanbHBINA urctutyT|URL: http://www1.fips.ru/
MTPOMBIIIIICHHON COOCTBEHHOCTH
Poccuiickas T'ocynapcTBeHHas OubOimoreka.
Karasiorn
OnekTpoHHBIE pecypchl Oubdanorexku MI'TY um.
I'.1. HocoBa

9 MaTepHaJIbHO-TeXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

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

URL.: http://window.edu.ru/

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

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

MaTCpI/Ia.HBHO-TeXHI/I‘-IGCKOG obecrneucHUe JUCIUIIIIMHBI BKIIFOUYACT:


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

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:

Tun u Ha3Banue ayauropuu OCHaICHUE AyAUTOPHA

1. Ayauropust AJis TIGKIMOHHBIX M IPAKTHYECKUX 3aHIATUH - MyJIbTUMEIUHBIE CPEACTBA
XpaHeHUs], Mepefayd W TPEACTaBICHUS WH(OpPMAIUU, MOJECIN KPHUCTAUTUYECKUX PEIIETOK,
TUIAKAThI

2. Aymurtopus i1 TPYNIOBBIX M WHAMBUAYAJIbHBIX  KOHCYJIbTAI[HIA,
CrernanusupoBanHas Mebelib. [lepconanbHbie KoMIbOTephI ¢ makerom MS Office, Beixogom B
WHTepHEeT © C JOCTYIIOM B DJIIEKTPOHHYIO HWH(POPMAIIMOHHO-00PA30BATEIBHYIO CpelLy
YHUBEPCHUTETA TEKYILEr0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTAlUH

3. Aymutopuu Ui CaMOCTOSITEJIbHOW pPa0OThI: KOMIbIOTEpHBIC [lepcoHabHBIC
KoMITboTephl ¢ maketomM MS Office, Beixomom B IHTEpHET U ¢ JOCTYIIOM B KJIACChI; YMTAIbHBIC
3aJ1b1 OMOJIMOTEKH 3JICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIILHYIO CPEy YHUBEPCHUTETA.

4. TlomenieHue sl XpaHeHUs W mpoduiiakTuaeckoro Crienuanu3upoBaHHas MeOelb.
CraHOUHBI TApK O0OPYIOBAaHUS M MHCTPYMEHTBI Ui OOCIYKHBAaHUS M PEMOHTa y4eOHOTO
obopymoBaHus. MPOGUIAKTHYECKOTO OOCITYy)KUBAHHSA M PEMOHTa Y4eOHOTO 00OpYIOBAHHS.
[Tomerenue i XpaHeHHs yueOHOro 000py10BaHUS.



6 Y4yeOHo-MeTOoaAuYeCcKoe

00yJaromuxcs

odecrmeyeHue

CaAaMOCTOATEJILHOM

[NPMJIOXEHUE 1

padoThbI

Ouyenounvie cpedcmea 05l _NpoeeoeHuss MmeKyule20 KOHMpOoJs 6 6uode ayoumopHou

KoHmpoabHou pabomul (AKP)

% C

Hepequb mem OJisi HOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHple naHHBIC I8 MPOBEICHUS NPAKTHUECKUX 3aHATUN TIpEJCTaBICHBI B 16
BapHaHTax CIIYYalHBIX BEIOOPOK (00BheM BBIOOPKH — N = 59), OJIMH U3 KOTOPBIX IPHUBEACHA 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 1,26 60,02 11,69 9,92
22 16,21 3,07 2,57 164 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 1794 4,89 1,93 158 60,13 1045 17,72

2,06 15,72 5,72 1,09 19 6242 6,82 12,56

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

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

2,83 15,86 4,37 2,94 1,15 59,92 5,85 16,12

2,66 18,85 3,1 2,76 1,38 62,88 5 1491
2,74 19,49 3,93 2,95 1,69 99,3 7,98 10,96
2,62 15,67 5,91 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 62,55 11,44 2,91
2,27 15,81 3,76 1,28 1,87 60,11 11,95 7,01
2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74

2,7 16,43 4,8 1,84 1,52 60,07 5,93 4,41
2,71 18,82 4,15 2,89 146 62,62 10,68 13,85

AKP 1. [Tpaktuyeckas nepsuyHast 00paboTka BEIOOPKH CIIydaitHON BETMUYHUHBI

Bbluncnute C npuMeHeHHeM —mporpamMmHoro mpoaykta Exel  craructuueckume
XapakTEepUCTUKN (MHHHMAaJIbHbIE, MaKCHMallbHble, pa3MaX 3HAuYeHUIl, CpeJHHEe 3HAuYCHMS,
CPEIHEKBAIPATUIECKOE OTKJIOHEHHE-CTaHAapTHOE OTKIIOHEHWE, Kod(duumeHT Bapuaimm,
Me/iMaHa, MOJia) pacueTHOM BBIOOPKU. TO €cTh BBIYMCIUTD MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) ciiyyaifHbIM BeTHUYMHAM CIICTYIOIINE XapaKTePUCTUKH:

- MUHUMAJIbHBIC 3HAYCHUSI CITydaifHbIX BenuduH - (Xi, Yi)min;

- MaKCHUMAaJIbHbIC 3HAYCHUSI CTy4aitHbIX BeTHurH - (Xi, Yi)max;

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

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

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

- kodpurment Bapuanuu, % — Vxi =  (SxifXepi) 100 % 1 Vyi = (SyilY ¢pi)100%;

- MenuaHa BeIOOpKH (Med) — cpenuHHOE 3HAYEHHE CIyYaliHOW BEITHYMHBI MEXKTY
MUHUMAJIBHBIM B MakcuManbHbIM ee 3HadeHussMu — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min)/2;
Me/raHa B OOJIBIIMCTBE CITydaeB HE COBITAAECT CO CPETHUM 3HAYCHUEM BBIOOPKH;

- moza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITydaiHOW
BEJIMUMHBI (ONpEeNieTcsl aHAIM30M CIIy4ailHOM BBIOOPKU WJIM IO THCTOTPAMME).

[TocTpouth rucTOrpaMMsbl caydailHbIX BeIMYMH (rpaduueckoe pacnpeesieHme
CIIy4aifHOM BEJIMUYMHBI) U CPABHUTH X C TEOPETUUECKUMU PACIPENEICHUSIMH.

Jns koHKpeTHOM ciydaiiHoW BenwdwHBI (Xi, Yi) ee pacmpeneieHne B BBIOOpKE
onpeacisICTCd MOCTPOCHUCM T'HCTOI'PAMMEI. AJIFOpI/ITM 9TOro0 MOCTPOCHUA 3aKIIFOYACTCA B
CIIETYIOIIEM:

- Ha OCH OpJMHAT OTKJaJabIBaeTcs 4actora (Ni) WM YacTocTh (Ni/N) — KOJIUYECTBO
3HAYEHUW CIIy4YalHOW BEJIMYMHBI, MOMAJAIOIIUX B ONPEAEICHHBIA MHTEPBAJ 3HAYCHHI; HA OCH
abLucc OTKIIaIbIBACTCS HECKOJIBKO MHTEPBAJIIOB BHYTPU pa3Maxa CIy4alHON BETUYMHBI, YHUCIIO



9THX UHTEPBAJIOB OMPECISCTCS CTATUCTHYSCKH, B OOJBIIUHCTBE CIYYaeB 3TO YHCIIO COCTABIISCT
10 unTEpBaoB;

- MPH 3TOM TPOBEPOYHBIMH KPUTEPUSIMU MPABUIBHOCTH MOCTPOCHHS THCTOTPAMMBI
SIBJISICTSI BBITIOJTHEHUS YCIIOBHE XN = N wium X(Ni/n) = 1.

AKP 2. KoppensiiMoHHbIH aHaIu3 BEIOOPKH

Pacuurath mpu momoriy nmporpammoro npoaykra Exel (Haxxats Ha ki1aBuy fx, BEIOpaTh B
NO3HIIMN «CTATUCTHKA» (PYHKIUIO «KOpPET», YKa3aTh KOOPAMHATHI COOTBETCTBYIOIIUX Iap
CIIy4aifHbIX BEJIMYHWH, MOJYYUTh 3HAUYEHHUS MAPHBIX KOI(D(PUIMEHTOB KOPPENSIUH) MOMapHbIE
KO3 PHULIHUEHTHI KOPPEISIIUN MEXKIY HE3aBUCMBIMH CITy9ailHBIMU BETMUMHAMH — [xixi+1 W MEXITY
3aBucuMbIMU (Yi) U He3aBUCHUMBIMHU (Xj) MEPEMEHHBIMU -lyjxi; ONPEACIUTh UX 3HAYUMOCTH
IyTEM CPaBHEHUS C TAOJUYHBIMU, KPUTUIECKUMHU 3HAUCHUSAMH KO3(PPHUIHEHTA KOPPEISALIUH.

Huxe npencraBnena tabiuiia ¢ KpUTHIECKUMU 3HAUCHSAMU KO3 PUITNEHTA KOPPESIIIHU B
3aBUCHUMOCTH OT 00beMa BbIOOPKH (N) U YpOBHA 3HAUUMOCTH (a); o = 1 — P, TJ1e P — BEPOATHOCTD
COOBITHS.

Kputnueckue 3Hadenus ko3 duimenra koppensuu

O6bem YpoBEHb 3HAUUMOCTH, 0.

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

20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974
30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189
40 0,2573 0,3044 0,3578 0,3932 0,4896
45 0,2428 0,2875 0,3384 0,3721 0,4648
50 0,2306 0,2732 0,3218 0,3541 0,4433
60 0,2108 0,2500 0,2948 0,3248 0,4078
70 0,1954 0,2319 0,2737 0,3017 0,3799
80 0,1829 0,2172 0,2565 0,2830 0,3568
90 0,1726 0,2050 0,2422 0,2673 0,3375
100 0,1638 0,1946 0,2301 0,2540 0,3211

B Exel 3an0xeHbl popMyIIbl IS pacueTa NonapHoro Ko GHUIUeHTa KOPPEISIHH:
- Ixixi+1 = Z(Xi— Xicp) ( Xi+1 — X(i+1)ep)XiXi+1/NSxiSX i+1




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

3HaYUMOCTh ~ KOI(pPUIMEHTA TAPHOH KOPPEISLUH  ONPEACIICTCS  CpPaBHEHHEM
(akTuueckoro 3HadeHHs KO>(PQUIMEHTA KOPPEeIslMHM C TAOJIMYHOM 3HAUYEHHEM: €ClIH
(akTHyeckoe 3HaUYeHHE OOJIbIIE TAOJIMYHOTO, TO CYIIECTBYET MEXIYy HEH3BECTHBIMH 3HAUUMAsI
CTaTHCTUYECKAs CBS3b, B IPOTUBHOM CIIyyae TAKOBasl CBA3b OTCYTCTBYET.

AKP 3. Ortceuts He3Hauumble (akTop aHAIM3UpyeMoil BbIOOpKH. OmnpeneauThb
CTATUCTUYECKU 3HAYMMbIE CBSI3U MEXKY 3aBUCHUMBIMU U HE3aBUCHMBIMU MEPEMEHHBIMHU U BUA
PErpecCUOHHOM 3aBUCMOCTH, a TAaK)KE MEKy HE3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepeanr CTpoUTCS KOPPEISIIMOHHAS MAaTPUIA — CHMMETPUYHAsi OTHOCUTEIEHO
quaroHany (aHaJOTMYHO TaOJMUIEe CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAaHAHOIO WU
JUYHOCTHOT'O YeMITHOHATA) — 00pa3el MPUBOIUTCS HIDKE.

X1 X2 X3 Xa X5 Y1 Yo Y3 Y4

X1 1 I'x1,x2 I'x1,x3 Ix1,x4 I'x1,x5 fy1x1 ry2 x1 ly3x1 lya,x1
X2 1 I'x2x3 Ix2,x4 I'x2,x5 ly1x2 ly2.x2 ly3x2 lya x2
X3 1 'x3,x4 I'x3,x5 ly1,x3 ly2,x3 y3,x3 ly4,x3
X4 1 I'x4,x5 ly1,x4 ly2,x4 rysx4 lyax4
Xs 1 Iy1.x5 Iy2.x5 Iy3xs IYaxs
Y1 1 lyLy2 ly1y3 lyLy4
\F. 1 ry2y3 ly2,y4
Y3 1 ly3,y4
Y4 1

3areM 3HadYeHHs KOA(D(HUIIMETOB MAPHBIX KOPPEALUN OTMEUAIOTCS 3HAKOM (), €CJIH ATOT
KO3 (UIIMEHT KOPPETALMH CTATUCTUYECKH 3a4UM, U 3HAKOM (-), €clii K03(pPUIIMEHT Koppensiuun
He3HauuM. J[1s1 oTcerMBaHMs HE3aBHCUMBIX NIEpEeMEHHBIX (X-0B) MPOBOIUTCA (OMH U3 METOJIOB)
cienyromas mpoleaypa: U3 o0Ier KOPpeIsIuOHON MaTPHIIBl BBIIEISETCS y4acToK ¢ Xi U B
sigeiiKax MPOCTaBJIAETCS COOTBETCTBEHHO (+) win (-).

X1 X2 X3 Xa Xs Kom-Bo

3HAYUMBbIX
KOpPEJSILUil

X1 + - + - 2-1-0

Xo | + 1 - - + 2

X3 |- - 1 + - 1-0

Xq | + - + 1 + 3

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

Takum oOpazom, mocine AByX UTTEpaluid ocTamuck 3 X-a - X1, X3, 1 Xs.

Jlnst BBIOOpa 3HAYUMBIX 3aBUCUMOCTEN (110 KOd(PPUIMEHTY KOPPEIAun) MeXAY Y-MU U
X-MH, 4TOOBI TOCTPOUTH PErPECCHOHHBIE YPAaBHEHUS CBS3H, HEOOXOAMMO IPOAHATH3UPOBATH €IIIe
OJIHY YaCTh KOPPEJISLIMOHHON MaTPHULIBL:

Y1 Y2 Y3 Y2 3HaunMBbIe
Koppersauuu Xi
c Yi

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

X2 Ixxel- | Ixaxel- | Txaxel- | Ixixel- X2 — HeT
KOppETALUi C

Yi

X3 rxxal- | haxal- | haxsl- | Ixaxal/+ XzcYs

X4 Ixixal+ | Ixixal+ | rxaxal+ | taxal- | Xac Y1, Y2, Y3

Xs rxixsl- | Mxaxsl- | Faxsl- | Ixaxs/+ Xsc Ys

3Hau. koppen. Yi Yic Yac Ysc Yac
c Xj X1, X4 X4 X1, Xa | X3, Xs




Ha ocHoBanu# 3HAYUMBIX KOA(DPUITUEHTOB KOPPEIAIHH MeXAY YiH Xj OnpenemnseTcs, 4To
HEO0OXO0IUMO TIOJYYUTh PETPECCHOHHBIC YPABHEHUS CICAYIONIUX BUIOB U C YYETOM OTCEUBAHUS
X-0B:

Y11= ao+ arXy+ asXy;

Yo=ag + asXs:

Yz =ap+ arX1+ aaXy;

Y4 =ap+ azXs+ asXs;

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

B AKP 3 ompeneneHbl BUIBI PETrPeCCHOHBIX 3aBHCHUMOCTEH, KOTOpPBhIE HEOOXOIMMO
NOJYYHUTh JJISi OLEHHBAHHWS, NMPOTHO3a M YIPABJICHUS TEXHOJIOIMYECKHMMHM mporeccamu. s
pacueta KO3 (UIMEHTOB ypaBHEHUH &g, @i MPUMEHSETCS PACYETHBIA METOJI HaWMEHBIINX
kBagparoB (MHK) c wucnonp3oBanuem wncxonHod BbIOOpkM ciyyaliHbix BenmunH. MHK
MpearnoiaraeT MOMCK AKCTPEeMajabHOro (MUHUMAIBHOIO) 3HA4YeHHUS (YHKUIHMOHAA CyMMBbI
pPa3HOCTH B KBa/IpaTe MEXAY (PaKTHUECCKUMH U PACYETHBIMU 3a4CHUSMHU (PYHKIIUN OTKJIAKA:

F = Z(Ypaxr- — Ypacs.)? — Min (0). B ypaBHeHHe TIOACTABIAIOTCSA HOCTPOYHO (PaKTUUECKHE
3HAUEHUS Ygpaxr. U Ypaca. B BUJIE ypaBHEHUs, nosryueHHoro B AKP 3. /lns perienus ykazaHHOTO
¢dbyHKIIMOHATa HEOOXOIUMO MONIYYUTh CUCTEMY YPaBHEHUH B YACTHBIX NMPOU3BOIHBIX U KaX0€
U3 YpaBHEHHI MPHUPABHATH K HYMO. TakuM 00pa3oM, mojydarcs 3Ha4Y€HHs] CBOOOIHOTO YJIeHA
ypaBHEHUS d&o U KOA(D(PUIIMEHTHI NpU HE3aBUCHUMBIX MEPEMEHHBIX dj = ax. s omepaTuBHOTrO
pemennss MHK npumensiercs nporpammuoe odecnieuenue Exel (fx — nuneiin). B moanporpamme
«JTUHEIH» YKa3bIBAIOTCS KOOPAMHATHI Yi U Xij, 3aTeM Habuparotcs nozunuu « MCTUHA» u 3atem
Shift+Ctrl+Enter. B npensapuTeibHO BbIACICHHOE TT0JIE TPOTPAMMHO TTOMEIIAOTCS PE3YIbTaThI
pacueta — K03)QHUIMEHTHI Ao, & = axi (epBas CTPoka), kod(durmenT aeTepmuHamuu R? (3-s
cTpoka, 1-ii cronbern), kpurepuii dumepa F (4-as crpoka, 1-wiii cronberr).

AKP 5. IIpoBecTr KOPpEKTUPOBKY TOYHOCTH YPaBHEHHUSI PETPECCUH B TEUEHUH BPEMEHH.

Cornacno TpeboBanusMm OCT 14-34-90 «CraTucTUYECKMH NPUEMOYHBIM KOHTPOJb
KayecTBa METAJUIONPOAYKIUH MO KOPPEISLHMOHHOM CBSI3W MEXAYy MHapaMeTpaMu» BO3MOKHO
UCTOJIb30BAaHUE  PErPEeCCHOHHBIX  3aBUCHUMOCTEH  IapaMeTpoB  KadyecTBa  (BpeMeHHOe
COIPOTHUBIIEHUSI Pa3pbIBY, OTHOCUTEIILHOE CYKE€HHE U T.I.) OT (aKTOPOB (XMMHMUECKUN COCTaB
CTallM, TEXHOJIOTUYECKUE TIapaMeTpbl TIpoliecca) s TMPOTHO3UPOBAHUS CBOMCTB 0e3
OCYIIECTBJICHUS pa3pylIAlONINX MCHbITaHUH. [l MpOBEpKM TOYHOCTH MOJAETH IPH 3ITOM
HaOWpaeTcsi KOHTPOJIBHBIH MAacCHB JaHHBIX, COCTOSIIUX U3 PEe3yJbTaToOB pa3pyIIAIOLINX
WCIIBITAaHUH OJTHOM JECATOM IUIaBOK/MapTHil Takoi nmpoxaykiuu. [Ipu Habope He MeHee 50 T1aBok
WIM OJMH pa3 B KBAapTal NPOBOJUTCS MPOBEPKA TOYHOCTH MPUMEHSEMON MaTeMaTHU4eCKOU
perpeccun. MeToiMka MPOBEPKHU 3aKiItovaeTcs B cheayromnieM. HabupaeTcs MaccuB pasHoOCTEH
MEXNy (HaKTHUECKUMU JaHHBIMH KOHTPOJIBHON BBIOOPKHM M pPACUETHBHIMU 3HAUEHUSMH I10
PErpecCUOHHOMY YPaBHEHHUIO (Yaxr. — Ypacu.), PACUUTHIBAETCS CpEIHEE 3HAUCHHUE 3 TUX OTKJIIOHEHHH
U CpPaBHUBAETCS CO CTATUCTUYECKUM KpUTEpHEeM (CTaHIApTHHIM OTKJIOHEHHEM IapameTpa
KadecTBa - Syi). Ecnmum cpemHee OTKIOHEHHE MEHEE CTaTUCTHYECKOTO ITapaMeTpa, TO ypaBHEHHE
NPU3HAETCS AJCKBATHBIM PEANbHBIM  YCIOBUSIM. B  NpOTMBHOM ciydyae MpPOBOIUTCA
KOPPEKTUPOBKA YpaBHEHUs MyTEeM HM3MEHEHHUS 3HAYCHHUS €ro CBOOOJHOrO 4ieHa: dor = o -/+
X(Yopaxr. — Ypaca.)/N, TI€ N — 00bEM KOHTPOJIbHOM BHIOOPKH, 3HAK -/+ MIOKA3BIBET, UTO, €CIIU CPEIHEES
OTKJIOHEHHS AYj IMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAUCHUS do Oy/IET COOTBETCTBEHHO -/+AYi.

AKP 6. TTocTpouTh MaTpHIly MOJHOTO (haKTOPHOTO SKCIepuMenTa Trma 2" —22 u 28,
B ocHOBaHMM CTENEHHOW 3aBHCUMOCTH IMPEICTABICHO KOJIUYECTBO YpPOBHEH
BappupoBaHus (akTopoB. MiMeeTcs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MAaKCUMAJIbHOE
3HAueHUs U 3 — MUHUMAIbHOE, MaKCUMAalbHOE U CpelHee 3HadeHus (akTopoB. B moka3zarerne
CTEMEHHOW 3aBUCHMOCTH MPEJCTaBICHO KoinyecTBO (akTopoB. Ilpu cocraBieHHMM MaTpHIIbI
TUTAHUPOBAHMS JKCIEPUMEHTa HEOOXOAMMO YYUTHIBATH YETHIPE CBOWCTBA CYIIECTBOBAHUS



ypoBHE#  (HaKTOPOB: CHMMETPHYHOCTb, OPTOrOHAIBHOCTh, POTATAOEIBPHOCTh, YCIIOBHE
HOPMHUPOBKH.

Ormpenenuth K03 HUIUEHTHI YPaBHEHHS 10 H3BECTHOMY alITOpUTMY: & = (ZXiYi)/Nn, ao
= Xyiln.

AKP 7. IloctpouTh BCe BO3MOYKHBIC BapHMaHThl MAaTPULBI JPOOHOTO SKCIEPUMEHTA
tuna 231, 2°2, OnpenenuTh KO3 GUIMEHTH ypaBHEHHS [0 U3BECTHOMY alIrOpuT™MYy: ai = (ZXiyi)/n,
ao = Xyi/n.

AKP 8. Pacuurtatp ko3(ddunuent konkopmanuu (kodpduuueHT corimacus) mpu
9KCIEPTHOW OLIEHKE BIHMSHUSA (aKTOPOB HA (QYHKIMIO OTKIMKA (IapaMeTp ONTHMHU3AIHMN) IO
cnenyromeii 3apucumoct: W = 12S/[m?(n®-n)], rae S — cymMMa KBajgpaToB OTKIOHEHHH OT
Cpe/IHEero 3HAYEHUsI OLIEHKH SKCIEPTOB, M — YKCIIO SKCIEPTOB, N — YUCIIO (HaKTOPOB.

AKP 9. Haiitu »skcTpeManbHOE 3HAUEHHE I[apamMeTpa ONTHUMH3aluu B 001acTu
ompeneneHuss GYHKIUU IBYX M MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOTO BOCXOXICHUS
bokca-Yuicona) ¢ mnpuMeHEHHEM UTTEPAlMOHHOTO IMOIIArOBOrO0 METOJAa B HAMpPaBICHUU
IpaJueHTa.

Memoouueckue pexomenoayuu Ol NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHHA IO KaKOW-THMOO HAaydyHOW, y4eOHOW M Ipyroit
npo0jeMaTuke, akKTUBHOE OOCYXKJIEHHE YyYaCTHHKAMHU 3apaHee IHOJTrOTOBJIECHHBIX COOOIEHHIH,
noknanoB U T.1. C TeMaTHKOW CEMUHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJIITOPUTM IOATO-
TOBKM K CEMHUHapy CIEIYIOLIUi: BHIOpaB TeMy, CTYACHT COCTaBIs€T CBOM IJaH-rpaduK MOJ-
TFOTOBKM K ceMuHapy. Jlyisi mproOpeTeHus: MMPOKOro BUAEHHUS MPOOJIEMbI CTYAEHT CTapaercs
OCMBICIIUTD €€ B 00111eM 00beMe; MO3HAKOMUTHCS ¢ TeMOIl 110 0a30BOMY y4eOHOMY MTOCOOUIO MITH
JPYroi OCHOBHOM PEKOMEHIYyEeMOW JIMTEPAType; BBIABUTh OCHOBHBIE HJIEH, PACKPBIBAIOIINE
JAaHHYIO TpoOJieMy; CBEpUTh HMX OIpPENEIeHUs CO CIPABOYHMKAMH, SHLUKIIONEAUEH; MOJI-
TOTOBUTH IUIAH-KOHCHEKT PAcKpPHITUS JAaHHOW MpPOOJIEMbl; BBISIBUTH HESICHBIE BOIPOCHI M IOJIO-
OpaTh JAONOJHUTENBHYIO JUTEPATYPY JJS UX OCBEIICHHUS; COCTAaBUTh TE3UCHI BBICTYIUICHUS Ha
OTJIENbHBIX JIUCTAX ISl MTOCJIEAYIOIIEr0 BHECEHUS TOTMOIHEHUHM U MOATOTOBUThH JAOKJIAA UM pe-
depaT a1 cooOIIeHUsT Ha CeMUHApe; MpOoaHATU3UPOBaTh COOpaHHBIN MaTepuan Jyisl TOTOJIHU-
TeIbHOW MH(OpPMAIMK MO TeMaM CEMHUHapa; TOTOBSCh K BBICTYIUIEHHIO Ha CEMHUHape, 10 BO3-
MOKHOCTH TPOKOHCYJIBTUPOBATHCS C MPENoiaBaTesieM; OTHOCUTBHCS K COOpaHHOMY MaTepuany,
KaK K UICTOYHHMKY OYIyIIUX HCCIIeI0BaHUMH.

CeMuHapcKkue 3aHATUS DPACIIUPSIOT M 3aKPEIULIOT 3HAHUS, 3aJ0KEHHBIE B TEOpUHU
npenMera. Ha HUX BBIHOCSTCS BONPOCHI, OCOOEHHO HEOOXOAMMBIE NIl MPAKTUKH, WU MpoOo-
JIEMHBIE BOIIPOCHI, KOTOPHIE BO3MOJKHO PELIUTh TOJBKO B Ipolecce coTpyaHuuectBa. Cpenn
00s13aTeIbHBIX TPEOOBAHHUI K CEMUHAPY - MPEIBAPUTEITHLHOE 0O3HAKOMIIEHHE C TEMOH, BOITPOCAMHU
U JIMTEPATYPOH 110 NTaHHOU TEME.

CoBpeMeHHas1 MPaKTHKa IpeaaracT IUPOKUI KPyr TUIIOB CEMUHApCKUX 3aHATui. Cpeau
HUX 0C000€ MECTO 3aHMMAaeT CeMHUHApP-IHCKYCCHs, Te B AMAJIOre XOpOLIO yCBaWBaeTCs HOBas
uH(popMalrs, BUTHBI YOSKICHUS CTYACHTA; 00CYXKAAIOTCS MPOTUBOPEUHs (IBHBIE U CKPBITHIE) U
HEJIOCTaTKU; A7l 00CyXAeHus: OepyTcsi KOHKPETHBIE aKTyallbHble BOIPOCHI, C KOTOPBIMH CTY-
JEHTBl TPEIBAapUTEIbHO O3HAKOMJIEHBL. Tarkke B CEMHMHAp BKIIOYAIOTCA BOIPOCHI U HWH-
TEJJICKTYAJIIbHOM Pa3MHMHKH (MHOTJA 3TO JUCKYCCHOHHAs CTaThsl, IO KOTOPOH CTaBATCS MpoOO-
JIEMHBIE BOIIPOCHI); AUCKYCCUSI MOYKET Pa3BEpPTHIBATHCS 3a0YHO Kak KpyroBoil cemuHap. [lanee
MOJBOAATCS UTOTM AMCKYCCUH, 3aCIyLIMBAIOTCA M 3aIIMILAIOTCA NMPOEKTHbIE 3anaHus. Ilocne
ATOTO MPOXOIUT "MO3rOBOW IITYpM" MO HEPEIICHHBIM MPOOJIeMaM JUCKYCCHH, a TaKKe BBISB-
JISIOTCS MPUKIIAQJHBIE aCIIEKThI, KOTOPhIE MOYKHO PEKOMEHI0BATh Ul BKIIOUEHUS B KYpPCOBBIE U
JTUTITIOMHBIE PabOTHI WK B ampoOaruio Ha mpakTuke. Ha ceccum mpenogaBarens o6odmaer pe-
3yJIbTaThl POJICIIAHHON CTYAEHTOM PaOOTHI.



CeMUHapBI-IUCKYCCUU TIPOBOJSATCS C LENbI0 BBISIBICHUS MHEHHUS CTYJIEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOIo IpeaMeTa.

CeMuHap-uccieoBaHUE MperoiaraeT npeABapuTeIbHy0 paboTy - HamucaHue pede-
para, TOKJIaJia 1o UTOraM OIBITHOM paOOoThl. Y4UacTHe B HEM - 3TO, IPEXKJIE BCEro, AUAJIOT CTY-
JeHTa ¢ mpernojaaBareneM. Pe3ynbTaTsl 00CyX1al0TCd Ha CEMUHApE C HAIJISIIHBIM MOKa30M HC-
CJIEZIOBATENILCKOTO MaTepuana (CXembl, TaOMuIbl, TpaduKH, AMATHOCTHYECKUE METOIUKH).
Yactrano maTepuas MoxeT ObITh BKItOUeH B BKP. [Ipu moaroroBke k ceMuHapy-ucclieI0BaHUIO
CTYACHT M3Y4YaeT Pe3yNbTaThl TEOPETUYECKHX HCCIEAOBAHHM, COCTaBiIsieT OMOIMOrpaduio mo
TeMe, YUUTCS MUCaTh 0030pbI MO TEXHUYECKOM 3a/1aue-rpooieme.

[TpobnemMHBII ceMUHAp TOTOBUTCS MPENOJABaTENeM JOCTATOYHO OCHOBATENBHO: IOJI-
Ouparorcs TpoOJIeMHBIE M KOHTPOJIBHO-IIPOBEPOUYHBIE BOMPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO TOCJIE MPOXOXKJAEHUsI TeMbl. K HEMY CTYJIEHTBI TOTOBATCS 1O JIMTEPATYPHBIM HCTOYHH-
KaM: MOHoOrpaduu, CIpaBOYHUKHU, CIOBapH, kypHaibl. K mpobiemMHOMY ceMuHapy MpocMar-
puBaeTcs JMTEpaTypa B paMKax pas3MYHbIX MCCIEAOBATEIbCKUX IIKOJ (Hampumep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXO0IBI K TTpodieme").

Haunbonpuryro >QQeKTHBHOCTh MPHUHOCAT CEMUHAPHI, MPOBOJUMEBIE B (OpPME KOJIICK-
TUBHOM MO3HABATEIHHOM JEATENILHOCTH, UMEIOIIEH Onpe/ieIeHHbIe 0COOEHHOCTH, @ HMEHHO:

- pa3zesieHue CTY/AEHTOB Ha IPYIIbI 110 UX JKEJTaHUIO (C 00sA3aTeIbHBIM yYaCTHEM CTY-
JEHTa C yCTONYMUBBIM UHTEPECOM K JAHHOMY IPEIMETY);

- IOCTAaHOBKA O0IKX LIeJeH U 3a/1a4 JUIsl TPYIIIIBL;

- paboTta B MOCJIeI0BATEIbHOCTH - MHAUBHIyallbHAs, NTApHAas (Yallle BCEro MepeKpecT-
HBII OIIpPOC), paboTa B rpyIie, KOJUIGKTUBHAS;

- 00s13aTeNbHOE TPEBAPUTEIHLHOE OTPAaHUUCHUE TI0 BPEMEHH KaXKJIOTO JTara 3aHsATUH;

- OKCIIEPTHBIN aHAJIN3 ¢ pacyeToM KO3 (UIIMEeHTa KOHKOPAIHH;

- OIIEHKa pa0OTHI TPYIIIIHI MPENOaBATENEM;

- IPOBE/IEHUE CAaMOOIICHKHU.

Ipumepuoiil nepeuenv mem pepepamos 6 gude uHoUsUOYaibHbix domawinux zaoay (M/3)

UA3 Ne 1. TlonsaTus MaTeMaTHYeCKOM CTaTHUCTUKU. Buabl 3SKCIIEPUMEHTOB.

KonrtpomnbHblie kapThl. [InaHbl 3KCIepUMEHTOB

1. OcHOBHbIE TOHATHS W3 TEOPUU BEPOSITHOCTH U MATEMATUYECKOM CTaTHUCTUKH
(reHepalibHasi COBOKYITHOCTh, BHIOOPKA CITydaifHbIX BEJTMUMH, XapaKTePUCTUKH BEIOOPKH).

2. IlonsTHe O BUJAX MJIAHUPOBAHUS MATEMATUYECKOTO M (PU3UYECKOrO SKCIIEPUMEHTOB,
HNPUHIUIIAX TE€OMETPUIECKOT0 M (PU3NYECKOTr0 OJ00Hs 0OBEKTOB yIIpaBJICHUS.

3. Tekymuit KOHTPOJIb MTPOTYKIIHH.

4. TlpuHUMITEI BBIOOpPAa KOHTPOJIMPYEMBIX MapaMeTpoOB W HUX YPOBHS B CTaHAApPTaxX Ha
METAJITyPrUYECKYIO IPOAYKIIHIO.

5. Craructuueckoe 00OOCHOBaHME O00BbeMa BHIOOPKHM MpPH KOHTPOJE Y IOCTABIIUKA U
norpeourens.

6. KoHTpoNbHbBIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM 00BEKTOM C aJaTUBHBIM OJIOKOM

8. Teopernueckuii MOAX0A, MaTEMaTHUYECKOE CUMYJIMPOBAHUE YCIOBUN IKCIEPHUMEHTA,
buznyecKuit HIKCIEPUMEHT.

9. Ycnous noaodus pusnueckoro o0beKTa U MaTepuaIbHON KOIUH.

10. Be16op naunbosee 3 PpeKTUBHOM CXEMBI SKCIIEPUMEHTA.

11. CocraBneHue miaHa IPOBEACHUS SKCIEPUMEHTOB pa3HbIX YPOBHEH (ONBITHBIM,
71a00paTOPHBIH, HOJIYIIPOMBIIIICHHBIH, IPOMBIIIJIEHHBIH, U3TOTOBJICHHE OIIBITHO-
IIPOMBIIIIIEHHON NapTUN).

N3 Ne 2. Koappunment konkopaanun. [IpaBuia niaHupyeMoro sKCrepuMeHTa
1. Bungel mapamMeTpoB ONTUMH3AaLUH, OOOOIICHHBIH IMapaMeTp ONTHMHU3AIMHU, (GyHKIHSA
KeNaTeIbHOCTH.



2. BeiOop Tuma MaTreMaTH4eCKON MOJTUHOMHUATBLHOM UITM WHOW MOJICIH.

3. IIpaBuiia NOCTPOEHUS IJIAHOB — IPOOHBIX PEIUIHK.

4. Pucku mpH MCHOJIB30BaHUU IJIAHOB C APOOHBIMH PEIUIMKAMH — BIHUSHHUE HA TOUHOCTD
MPOTHO3UPOBAHUS (PYHKIIMH OTKJIHKA.

5. Turbl MJIaHOB SKCIIEPUMEHTa — ABY- M Tpex (aktopubie mianel Tuma N = m" (N —
HEO00X0IMMOE KOJIMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEW BapbUPOBAHMS CIIYYalHBIX (haK-
TOPOB, N — KOJIMYECTBO (haKTOPOB).

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

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

8. Meronuka pacdera KOIPPUIMEHTOB SMIUPUYECCKOTO YPAaBHEHHSI IO JaHHBIM
MIPOBEJICHHOTO IJIAHUPYEMOT'O IKCIIEPUMEHTA.

9. CBs13b ¢ dexra axTopa ¢ KOdPPUIIECHTAMH YPaBHEHHS.

10. Kputepuu onTUMaIbHOCTH TJIAHOB AKCIEPUMEHTA.

11. BBemenuwe B pemIeHHWE IO IOWCKY ONTUMAIBHOTO 3KCTPEMAIBHOTO 3HAYCHUS
napaMerpa ONTHUMM3AIMK B o0JacTh ompeaeneHUs (QYHKIUU ABYX U MHOTO(PAKTOPHBIX
ypaBHEHUH (METOJI KpyTOro BocxoxaeHus: bokca-Yuicona u ap.).



[Tpunoxenue 2

7 OHeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuu

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIii
JJIEMEHT

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIE CPEACTBA

OIIK-4 - CrocobeH TpOBOOUTH W3MEpEeHUss M HabmoAeHus B cdepe mnpodeccnoHamTbHON
JesATeIBHOCTH, 00pabaThIBaTh U MPEACTABIIATH SKCIIEPUMEHTAIbHBIC TaHHbIC

OIlK-4.1

Bri6upaeT u npuMeHsIeT METO/IBI U
CpeAcTBa U3MEPEHHs IS OTIpe/iee-
HUS CBOMCTB MaTepHalioB U U3AETHI U3
HUX

Teopernueckue Boripockl (U3 Ne 1, 2)

1. CBelieHHUs U3 TCOPUHU BEPOSTHOCTH U
MaTeMaTHYECKOM CTATUCTHKY (TeHe-
pasibHasi COBOKYITHOCTh, BEIOOpKA
CITydaliHbIX BEJIMYUH, XapaKTCPUCTHKH
BBIOOPKH ).

2. Bujpl muiaHMpOBaHUS MaTeMaTHYEC-
KOO ¥ (PU3NYECKOT0 SKCIIEPUMEHTOB,
[IPUHIUITBI TEOMETPUYIECKOTO U (pr3H-
YEeCKOT0 1M01001sT 00BEKTOB YITpaBJie-
HUS.

3. TTopsiIOK MPOBECHHS TEKYIIETO
KOHTPOJIS TPOTYKIIHH.

4. [TpuHIUIIB BBIOOpAa KOHTPOJIUPYE-
MBIX ITAPAMETPOB M UX YPOBHSI B CTaH-
mapTax Ha METAJUTYPTHYECKYIO IPO-
TyKIIHTO.

5. CTaTHCTHYECKOE 00OCHOBAHHE 00b-
eMa BBIOOPKH TIPU KOHTPOJIE y MTOCTaB-
[IMKa U TIOTPEOUTEIS.

6. MeTo/1bI TOCTPOCHHSI KOHTPOJIBHBIX
KapT.

7. O0111yI0 CXeMY YIpPaBJIEHUS TEXHO-
TOrHuecKrM 00BEKTOM C aJallTHBHEIM
0JIOKOM.

8. TeopeTHUECKHIT MOIXO, MAaTEeMaTH-
ueCKOe CHMYITUPOBAHKE YCAOBHIH JKC-
MepuMeHTa, PU3UICCKUIN IKCIICPH-
MEHT.

0. VYcnoBus mnopobus uznyeckoro




OIIK-4.2

[IpoBOANT 3KIIEPUMEHTAIIBHBIE UCCIIE-
JOBaHUS U UCIOJIb3YET OCHOBHBIC
npueMbl 00pabOTKU U TPEICTABICHHS
IIOJIyYCHHBIX JaHHBIX

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

1. IIpoBOIUTH KOPPEISALMOHHBINA U
[PErPECCUOHHBIN aHaIU3bl, PACCUUTHI-
BaTh KOA(PGUIIUEHTH PErPECCUOHHOTO
ypaBHeus MerogoM MHK

2. HaxoauTe 3KcTpeManbHOE 3HAUEHUE
mapamMeTrpa ONTUMH3AIMA B OO0JIACTH
ornpezeneHuss (QpyHKUUU C TpUMEHe-
HUEM HUTTEPALMOHHOIO IIOLIAroBOIO)
METO/1a B HApaBJICHUH IPaICHTA.

3. CTpouTh BapHaHThl MaTPUIbI Jpo0-
HOI'O DKCIIEPUMEHTA TUIIA 23'1, 25'2;
orpenensaTb KodpPHUIueHTH ypaBHe-
HUS 10 U3BECTHOMY aITOPUTMY: @ =
(Zxiyi)/n, ao = Zyi/n.

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

5. [IpoBOAUTH KOPPEKTUPOBKY TOUHOC-
TU ypaBHEHUS PETPECCUU B TEUEHUU
BPEMEHU [0 MACCUBY Pa3HOCTEMN
MexX-Ty (paKTHUeCKUMH JTaHHBIMU
KOHT-POJIbHOM BBIOOPKH U
[pPacUeTHBIMU 3HA-YEHUSIMU 110
[PErPECCUOHHOMY ypaBHE-HUIO (Yepaxr, —
Vpacs.). Eciin cpeiHee oT-kinoHeHne
MEeHEee CTaTUCTUYECKOro Ma-paMerpa -
CTaHJapTHOTO OTKJIOHEHHS S, TO
ypaBHEHHE MPU3HAETCS aIeKBAT-HbIM.
B npoTUBHOM cilyyae mpOBOJIUT-CS
KOPPEKTUPOBKA YPAaBHEHUS ITyTEM
M3MEHEHUS 3HAYEHUS €r0 CBOOOTHOTO
wieHa: 8ol = ao -/+ Z(Yoaxr. — Ypacu.)/N,
r7ie N — 00beM KOHTPOJIbHOU BBIOOPKH,
BHAK -/+ MOKa3bIBET, YTO, €CIIU CPe/I-
Hee OTKJIOHEHUs Ayi UMeeT 3HaK +/-,
TO KOPPEKTUPOBKA 3HAUEHUS do OyIeT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBath K03 PUIIHEHTHI per-
[PECCHOHHOTO YpaBHEHHUS (110 BHIOOPKE,
[pe/I0’KEHHOH MpernojiaBaTeseM) 1moc-
e MpoBeIeHNs KOPPETSIIUOHHOTO
aHaJIM3a, OTCEUBAHUS HE3HAUUMBIX

hakTONOR ¥ OTNIheneneHns CRI3N 3ABU-

0) Ilopsinoxk mnpoBedeHUs TNPOMEKYTOYHON aTTecTAllMU, I[OKA3aTeJIM M KpPHUTEPHUH

OIICHUBAHHUA:



[IpomexyTouHass arrecTalyss MO JUCUUIUIMHE BKJIIOYAE€T TEOPETHYECKHE BOIPOCHI,
MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS OOYYAIOIIMMUCS 3HAHUH, U MIPAKTHYCCKHUE 33aHUs,
BBISBJISIFONINE CTENIeHb C(hOPMUPOBAHHOCTH YMEHUM U BIIaJICHUH, IPOBOIUTCS B popMe IK3amena.

DK3aMeH 10 JaHHOW JMCUHUIUIMHE POBOAMUTCS B YCTHOH popMe 1O IK3aMEHAMOHHBIM
Ouiieram, KaXkJIblil U3 KOTOPBIX BKJIFOYAET 2 TEOPETUUECKHUX BOIPOCA U OJIHO NMPAKTUYECKOE
3a/laHuE.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OUEHKY «OTJHYHO» (5 OamnoB) — oOyyaroluiicsi JEMOHCTPUPYET BBICOKHUI YpPOBEHBb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OoKoe 3HaHue
yueOHOro Marepuajnga, CBOOOJHO BBINOJHSET IMPAKTUYECKUE 3a/aHus, CBOOOJIHO ONEpUPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CIIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CpEeIHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHIS ITPU aHATUTHYECKUX OTNIEPaIUsX, IEPEHOCE
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yI0BJIETBOPHMTEJBbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBI
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJILHBIX MEPOIPHUITHN JAOMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIUiCs
HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUS MPU ONCPHUPOBAHUU 3HAHUAMHU U YMCHUAMH IIPU HUX
MEPEHOCE HA HOBBIC CUTYallNH.

— Ha OIICHKY «HeYI0BJIETBOPUTEJIbHO» (2 Oamia) — oOydJaroIIMiicss JEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlIeCTBEHHbIE OIUOKH, HE MOXKET MOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbLHO» (1 6arn) — oOydaromuiicss He MOXET MoKa3aTh 3HAaHUS Ha
YPOBHE BOCIPOU3BENCHUS U O0BsICHEHHSI MH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIICKTyalbHbIe
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.



