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1 Leau ocBOeHMS TUCHUILIMHBI (MOIYJIA)

Ilensto ocBoeHuss wmonyns oOs3artenpHOM aucumiuiiabl  b1.6.20  6a3oBoit  4actu
quciumuiie O6moka 1 ydeOHoro minaHa «[lmaHupoBaHuE SKCIIEPUMEHTA» SBISETCS MOIATOTOBKA
OakanaBpoB 1o Hampasiento 22.03.02 «Metamtyprus» u npouiI0 MOATOTOBKH MOATOTOBKH
«Meramnyprusi 4epHbIX METaNIOB» K MPOPECCHOHATBHON IEATEIEHOCTH B COOTBETCTBUHU C
TpeboBanusiMu denepansHoro ['ocynapcTBeHHOr0 00pa30BaTENBHOIO CTAHAAPTA.

3angadyeil W3yYeHHs JUCHMIUIMHBI SIBJISETCS TOATOTOBKA CTYACHTOB K TBOPYECKOMY
NPUMEHCHUIO TIOJYYCHHBIX 3HAHWH MPU CO3IaHUHM HOBBIX U COBEPIICHCTBOBAHHIO JEHCTBYIOIIUX
TEXHOJIOTHYECKHX POIECCOB, (OPMUPOBAHUIO Y CTYIEHTOB CUCTEMbI 3HAHHUIA 110 IIAHUPOBAHUIO
9KCIIEPUMEHTOB BO BceX cdepax ydeOHOH M MPOU3BOJCTBEHHOW IeATENbHOCTH. JTa 3ajaya
penaeTcs CleyUUMU CITIOCO0aMU:

- (dopMupoBaHHe TOHATUNA OO OIICHKE SKCIEPUMEHTAIBHBIX JIaHHBIX, T'€HEPAIbHON
COBOKYITHOCTH Y BBEIOOPKH M3 HEE CITYYaHBIX BEINYHH,

- IPUBHUTHE CTYACHTAM MPEACTABICHUS O KOPPEISIIMOHHOM U PErpPECCHOHHOM aHAIN3aXx,
METOJIUKE OIICHKU ¥ OTCCHBAHHMH PA3IMYHBIX ()aKTOPOB BEIOOPOK CIyYaiiHBIX BEIIMYUH;

- o0y4yeHne MeToAaM IJIAHUPOBAHHOTO YKCIEPUMEHTA U TIOUCKA ONTUMAIIbHBIX 3HAUCHUN
(GYHKIIMM OTKJIMKA B OMPEICIICHHON 00JacTH CyIIeCTBOBAaHUS (DAKTOPOB TEXHOJIOTUYECKOTO
nporecca;

- MPUMCHEHHUE METOJIOB IUIAHUPOBAHHOTO SKCIIEPUMEHTA I 00JIETYCHUSI pacueTOB MPH
MCIIOJIb30BaHUU APOOHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

2 MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM
NporpamMMbl NOATOTOBKH 0akajiaBpa

Huctunnuna b1.6.20 «[InanupoBanue sKcriepuMeHTa» BXOAUT 0a30BYIO 4acTh Ojoka 1

o0pa3oBaTeNbHON MPOrpaMMbl U SBJSETCS OCHOBOM [UISl JUCIHMILIMH MPOQEeCcCHOHAIBHOTO
IMKJIA.
Jns u3ydeHus AMCUUIUIMHBI HEOOXOMUMBI 3HaHHs (YMEHHs, BIajeHus), copMHUpOBaHHBIE B
pe3yabpTaTe N3y4eHUs TUCIHUILUINH €CTECTBEHHO-HAYYHOTO M TPO(ECCHOHAIBHOTO IIUKJIOB, TAKUX
kak b1.5.09 «Maremaruka», b1.5.10 «®uszuka», b1.b.11 «Xumus», b1.b.15 «MUudopmaruka u
uHpopmanmonusie TexHosorun», b1.B.JIB.03.01 «Ananu3 uyucioBod wuHOpMaAuu» WU
b1.B./IB.03.02 «MaTtemaTnueckas CTaTUCTUKA B METAJUIYPrUU», a 3HAHUS, YMEHUS U HABBIKH,
MOJIydYeHHBbIE TpU €€ H3y4YeHHH, OyAyT MCIOJB30BaHBI B TPOIECCE OCBOCHHS CIEIUATbHBIX
JUCLUUILIMH, MPU KYpCOBOM IPOEKTUPOBaHUH, nmoArotoBke u 3aumurte BKP, B mpaktuueckoi
npohecCuOHATLHON NeSTENbHOCTH.

[Tocneayromne AUCHUIUIMHBI, KOTOpble OazupyroTcs Ha aucuuiuinHe «llmanupoBanue
skcriepuMenTa»y - b1.b.21 «Mertonsl HccienoBaHus MaTepuaioB W mporeccoB», b1.B.08
«npopmanonnsle TexHojsoruu B Mmetamtyprum», b1.B.13 HUP, B3.5.02 «IloxroroBka x
3alUTe U 3allUTa BBITYCKHOW KBaIM(UKAIIMOHHOM paboTel», [UA.

3 KomnereHuuu oOy4dawomierocsi, ¢gpopMupyembie B pe3yJbTaTe OCBOCHHS
AUCHUILVIMHBI (MOYJIs) M IJIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pesynbrare ocBoeHus mucumiuiiHbl (Momyns) «llmaHmpoBaHME HSKCIIEpUMEHTa»
oOyJaronuiicst J0KeH 001a1aTh CISTYIOIUMU KOMIETCHITHSIMHE:



CTpyKTypHBII
JJIEMEHT

KOMIICTCHI UM

[Tnanupyemble pe3yabTaTbl 00ydeHUs

Koa u conep:xanue komnereHunu: OIIK-4 - roTOBHOCTBIO COYETATh TECOPHIO U

IMMPAKTUKY AJId PCUHICHUA MHXXCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIE ONPEJICNICHUS UIAHUPOBAHUSI IKCIICPHMEHTA,;

- Kiaccu(UKanuioo croco0oB BbIOOpa IJIaHA AKCHEPUMEHTA, TEOPETHYECKHE
OCHOBBI pacyueTa K03 GUIIMEHTOB IMITMPHUECKUX YPABHEHHI PErpeccuu;

- OCHOBBI COCTABJICHHSI MaTPUIL IOJHOTO U IPOOHOT0 (PaKTOPHOT'O IKCIEPH-
MCHTA,

- METOJIMKY pacueTa Kod(pPuImeHTa KOHKOpIauu

YMeTn

- 3¢(eKTUBHO IPUMEHATHh METO/Ibl IIJIAHUPOBAHUS SKCIIEPHMEHTA,
- CIIO0JIb30BaTh METOAMKY MaT€MaTUYECKOr0 INIAHUPOBAHUS IKCIIEPUMEHTA,

- COCTaBJIATh MaTPHUILY MOJHOTO U APOOHOTO (PaKTOPHOTO SKCIEPUMEHTA;
- IPUMEHSATH B pab0Te IKCIEPTHYIO OLEHKY 3HAYMMOCTH (haKTOPOB, OIpee-
JAOIUX (PYHKLINIO OTKIMKA

Bnaners

- TPaKTHYECKMMU HaBBIKAMH [0 TPHMEHCHHUI0O METOAa IUIAHUPOBAHUS
IKCIIEPUMEHTA;

- MeTo/1aMt (PU3UIECKOTO U TEOMETPUIECKOTO MOT00WS;

- PO eCCHOHAIBHBIM SI3bIKOM MPEJAMETHOM 00JIACTH 3HAHUS

Koa u conep:xanue komnereHunu: [1K-2 — ciocoOHOCTHIO BEIOMPATH METOIBI
MCCJIeI0BAHMS, TNIAHUPOBATH U TPOBOJIUTH HEOOXOAMMBIEC SKCIIEPUMEHTHI, UHTEPIPETUPOBATH
pE3yNbTaThl U A€NaTh BHIBOIBI

3HaTh

- METO/Ibl INTAHUPOBAHUS YKCIIEPUMEHTOB Pa3HOI'0 YPOBHS;
- c110coObl COCTABJICHHUS IIAHOB MAaTEMAaTHYECKOT 0 SKCIIEPUMEHTA;
- IPOUEAYPHI IONCKA ONTUMAJIBHBIX pENICHUN

VYmMmern

- IPUMEHSTh METO/IbI IUIAHUPOBAHUS SKCIIEPUMEHTOB PAa3HOT'O YPOBHS ;
- COCTaBJIATH IJIAHBI MATEMATUYECKOT O DKCIIEPUMEHTA;
- HAXOJUTh ONITHMAJIBHBIE PEIIECHUs H3BECTHBIMU METOIAMHU

Bnanets

- METOJAMU JIAHUPOBAHUS DKCIIEPUMEHTAMU PA3HOT0 YPOBHS;

- METOJIMKOM MOJHOTO U IPOOHOTO MaTEMaTUYECKOT0 SKCIIEPUMEHTA;

- METOJAMU ONIPEAEIIEHUS IKCTPEMAIIbHBIX 3HAYEHUW IIPU IIOUCKE ONTUMAJIb-
HBIX 3HAUCHUI

4 CTPYKTYpa U copepKaHue TUCIUILIHHBI (MOLYJIA)

OO6mmas Tpya0eMKOCTh JUCITUIIIMHBI COCTaBIIACT 4 3a4€THBIX CIUHMIILI, 144
aKaj. yaca, B TOM YHCJIE:
— KOHTaKTHas pabora — 72 akaj. yaca
— aynurtopHas — 68 akaj. 4acos;
— BHeaynuTopHas koHTakTHas padora (BHKP) — 4 akan. vaca;
— camMocTosTeNbHas pabora — 36,3 akaj. yaca,;
— MOJTOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca.
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1. Beenenue. CBeneHust U3 TEOpUU Be- 6 4 - 4 4 [Mpopabotka Teoperndeckoro |TeKymIuii KOHTPOJIb OIIK 2-
POSITHOCTH M MaT€MaTHYECKON CTaTUCTH- (JIeKIIMOHHOT0) MaTepHaJa. yCII€Ba€MOCTH. 3YB;
KU (FeHEepabHasi COBOKYITHOCTh, BBIOOPKA U3zyyenune nononuutensHoro |IIpoBenenue pacuernbix |I1K 2-3yB
CITy4allHBIX BEJINYMH, XapaKTEPUCTHKU Marepuana. paboT ¢ mpuMeHEeHNEM
BbIOOpKN) . [loHsATHE O BUIaX TUIAHUPOBa- IIK.
HUSI MAaTEMaTH4eCKOro M (PU3NIECKOTO
IKCIIEPUMEHTOB, IPUHIIUIIAX TEOMETPH-
4eCKOro M (pu3nyecKoro nogoomst oobex-
TOB yIPABJICHHUSI.
2. CTaTucTUYeCKUE METOABI B yIIpaBJIe- 6 4 - 4121 4 [Mpopabotka Teoperndeckoro |Texkymiuii KOHTPOJIb OIIK 2-
HUH Ka4eCTBOM MPOAYKIMU. TeKyIuni (JICKIIMOHHOT0) MaTepHaJa. yCII€BaeMOCTH. 3yB;
KOHTPOJIb TPOAYKIMH. [[pUHINTIBI BBI- N3zyuenune nonoauutensHoro |IIpoBenenme pacuernbix |I1K 2-3yB
0opa KOHTPOJIMPYEMBIX TAPAMETPOB U UX Marepuaia. paboT ¢ mpuMeHeHueM
YPOBHS B CTaJapTax Ha MeTaJuTypruiec- Ipopa6oTka metoquyeckux  |[IIK.
Kyto npoaykuuto. Ctaructuyeckoe odoc- yKa3aHHUH K MPaKTUYECKUM 3a-
HOBaHHE 00beMa BEIOOPKH MTPU KOHTPOJIE HSTHSM, COCTaBIICHUE KOHC-
y MocCTaBIIMKa U moTpeduTess. Konr- MEKTa, MOATOTOBKA OTBETOB IO
posbHBIE KapThl. O0mIas cxema yrpasJe- KOHTPOJIbHBIM BOTIPOCAM.
HUSI TEXHOJIOTHYECKUM OOBEKTOM C a1arl-
THUBHBIM OJIOKOM
3. XapaKkTepuCTHKH BH/I0B SKCIICPUMEH- 6 5 - |5/21 5 [Mpopabotka Teoperndeckoro |TeKymIuil KOHTPOJIb OIIK 2-
TOB (TEOPETUYECKHIA TTOJIX0/], MAaTeMaTH- (JIEKIIMOHHOT0) MaTepHaJa. yCII€BaeMOCTH. 3yB;
YECKOE CUMYJINPOBAHUE YCIOBHM 3KCIIE- Nzydenne nomonmautensHoro |IIpoBenenue pacuetHbix |I1K 2-3yB
puMeHTa, PU3NIEeCKUil SKCIIEPUMEHT), yC- Marepuaa. paboT ¢ mpuMeHEHNEM
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JIOBUS MTOA00US (PU3NYECKOrO 0OBEKTa U [IpopaboTka METOIUUECKIX IIK.
MaTepuaibHON kKonuu. Beidop Hanboiee YKa3aHUH K NPAKTHYECKUM
3¢ dexTUBHOM cxembl 3kcniepuMenTa. Co- 3aHATHUSAM, COCTABJICHUE KOH-
CTaBJICHHE TUIaHA POBEJCHUS YKCIICPH- CTIEKTa, TTIOATOTOBKA OTBETOB
MEHTOB Pa3HbIX YPOBHEH! (OINBITHBIH, J1a- 110 KOHTPOJIbHBIM BOIIPOCAM.
00paTOPHBIH, MOIYIIPOMBIIUICHHBIH, TPO-
MBILIEHHBIH, H3TOTOBJIEHUE ONBITHO-
IIPOMBIIIJIEHHOW apTHHN)
4. BBesieHHEe B METOIMKY TUIaHUpoBanus | 6 | 4 - 421 5 [Mpopabotka Teopetndeckoro |TeKymIuil KOHTPOJIb OIIK 2-
SKCIIepUMeHTa (00IIMe MOHITHS, TPUHIIU- (JIeKLIMOHHOT0) MaTepuaa. yCIIEBA€MOCTH. 3YB;
nel). Buael mapameTpoB onTHMU3AINH, Nzyuenne nononnutensHoro |IIpoBenenue pacuetHeix |I1K 2-3yB
00001IEHHBIN TapaMeTp ONTUMH3ALHH, MaTtepuana. paboT ¢ mpuMeHeHueM
¢byHKLHMSA KenaaTenbHOCTH. BpiGop Tuma IIpopaboTka MeTOANYECKUX IIK.
MaTeMaTHYECKON IMOJTMHOMHUAIBHON WU YKa3aHUH K IPAKTUYECKUM 3a-
MHOW MOJIeNu. HATHSIM, COCTaBJIEHUE KOHC-
MEeKTa, MOJIrOTOBKA OTBETOB I10
KOHTPOJIbHBIM BOITPOCaM
5. IonHbli 1 ApOOHBIN (AKTOPHBIH IKC- 6 4 - | 421 5 [Mpopabotka Teoperndeckoro |Texkymiuii KOHTPOJIb OIIK 2-
nepuMeHT. [IpaBuna noctpoeHus miaHoB (JIeKIIMOHHOT0) MaTepuaa. YCIIEBAEMOCTH. 3YB;
— IpOOHBIX peIUIMK. PUCKM MpH HCTIONB- W3zyuyenune nononaurtensHoro |IIposBenenue pacuernbix |I[1K 2-3yB
30BaHHH TUTAHOB C APOOHBIMHU PETUTUKAMHU MaTepHaa. paboT ¢ mpuMeHEeHNEM
— BJIMSIHUE HA TOYHOCTb IIPOTHO3UPOBA- IIpopaboTka MeTOANYECKUX ITK.
HUSL QYHKIIUN OTKJIMKA. THITBI TUTAHOB YKa3aHUH K MPaKTHUCKUM 3a-
HKCHEPUMEHTA — JBY- U TpeX (pakTopHbIE HATHUSIM, COCTaBJIEHUE KOHC-
mtansl Tuma N = m" (N — HeoOxoamumoe MeKTa, MOATrOTOBKAa OTBETOB 10
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KOJINYECTBO OIBITOB, M — KOJINYECTBO KOHTPOJIbHBIM BOIIPOCaM
YpOBHEW BapbUPOBaHUS CITy4aHBIX (hak-
TOPOB, N — KOJWYECTBO (PAKTOPOB)
6. Koapdunuent konkopaanuu (Kodg- 6 4 - 421 5 [Ipopabotka Teoperudeckoro | TeKyIuil KOHTPOJIb OIIK 2-
(GUIHMEHT cornacus) Mpu SKCIIEPTHOM (JIeKLIMOHHOT0) MaTepuaa. yCII€Ba€MOCTH. 3yB;
OLIEHKE BJIUSAHUSA (PAKTOPOB HA (PYHKIIHIO Nzyuenune nononunutensHoro |IIpoBenenue pacuetHeix |I1K 2-3yB
oTKJIMKa (mapameTp ontumuzaium). Oc- Marepuasia. paboT c MpUMeHEHNEM
HOBHBIE CBOMCTBA MaTpHIIbl MaTeMaTH- [IpopaboTka METOIUYECKIX ITK.
YeCKH TUTAaHUPYEMOTO dKCIiepuMeHTa (op- YKa3aHUH K MPaKTHUCKUM 3a-
TOTOHAJIBHOCTD, POTOTA0EIBHOCTD, CHM- HSITHSIM, COCTaBJIEHUE KOHC-
METPUYHOCTb, HOPMHUPOBKA SKCIIEPUMEH- MIEKTa, OJIrOTOBKA OTBETOB 10
TAJIBHOW MaTPHIIBI). KOHTPOJILHBIM BOITPOCAM
7. Meroauka pacuera Kod(pPUIIMEHTOB 6 4 - 421 4 [Mpopabotka Teopetndeckoro |TeKyIIuil KOHTPOJIb OIIK 2-
HMIMPUYECKOTO YPABHEHHUS 110 JTaHHBIM (JIeKIIMOHHOT0) MaTepuaia. YCIIEBAEMOCTH. 3YB;
[IPOBEICHHOT0 IIJIAHUPYEMOTI'O DKCIIEpU- Nzydenne nomonmautensHoro |IIpoBenenue pacuetHbix |I1K 2-3yB
MeHTa. CBs3b 3¢ pekra Gakropa ¢ Kodd- MaTtepuana. paboT ¢ mpuMeHEeHNEM
¢dunmenTamu ypaBaenus. Kpurepun orr- [TpopaboTka METOTUIECKIX IIK.
TUMAaJIbHOCTH IIJIAHOB 3KCIIEPUMEHTA. yKa3aHUH K MPaKTUYECKUM 3a-
HSITHSIM, COCTaBJIEHUE KOHC-
MIEKTa, MOJIrOTOBKA OTBETOB I10
KOHTPOJILHBIM BOITPOCAM
8. BBenenue B pelieHue mo MoucKy onTu- | 6 5 - |521| 4,3 |IIpopabotka Teopernyeckoro |Tekyiuii KOHTPOJIb OIIK 2-
MaJIbHOT'O AKCTPEMAJILHOTO 3HAUEHUs Ta- (JIeKLIMOHHOT0) MaTepuasa. YCIIEBAEMOCTH. 3YB;
paMeTpa ONTUMH3AIMK B 00JIACTH OIpe- Nzyuenue nononuutensHoro |IIpoBenenue pacuerHeix |I1K 2-3yB
neneHus QYHKIUU ABYX U MHOTO(aKTOp- Marepuaia. paboT ¢ mpuMeHeHNeM
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HBIX ypaBHEHUH (METO/I KPYTOTO BOCXOXK- [IpopaboTka METOIUUECKIX IIK.
nenust bokca-Ywuiicona u nip.) YKa3aHHUH K MPAKTUYCKUM 3a-
HSATHUSM, COCTaBJICHHE KOHC-
IICKTa, IOArOTOBKa OTBETOB I1O0
KOHTPOJIBHBIM BOMPOCAM
HToro 3a cemectp 6 | 34 - 34/ 36,3 IIpomexyTouHas
141 aTrrecranms (3K3aMeH)




5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

B npouecce npenogaBanus qucuuiuinibl «IlTaHupoBaHue KCIIEPUMEHTA) TPUMEHSIOTCS
TPaJULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlexuuu MpOXOJAT Kak B TPAAUIIMOHHOW (popme, Tak ¥ B popMe JCKIUH-KOHCYIbTAIIUHI,
TJ€ TEOPETUUECKUI MaTeprall 3apaHee BBIAACTCA CTYJIEHTaM ISl CAaMOCTOSTEIbHOIO U3YUYEHHS,
JUISL TIOJTOTOBKH BOIIPOCOB JIGKTOPY, TaKMM 00pa3oM, JEKIHsS MPOXOAMT IO THITY BOIPOCHI-
OTBETHI-TUCKYCCHUS. JIGKIIMH YUTAIOTCSI C HCIIOJIb30BAHUEM MYJIbTUMEIHIMHOTO 000pYyIOBaHUS,
MPE3EHTAlMOHHBIX MAaTEPUAJIOB.

JIeKMoOHHBIA MaTepHral 3aKpeIvIsieTC B X0/A€ NPAKTHUYECKUX 3aHATHI, HA KOTOPBIX BbI-
MIOJTHSAIOTCS TPYNIIOBBIC WIIM MHIUBUAYAJIbHBIC 3a1aHus IO TIpoiiieHHOM Teme. [Ipu npoBeaeHuu
MPAKTUYECKUX 3aHATUNA HCIOIB3YETCSl METOJ KOHTEKCTHOTO OOYYCHHs, KOTOPBIH TO3BOJISET
YCBOUTH MaTepuall IyTEM BbIABICHUS CBS3€H MEXKIY KOHKPETHBIM 3HAaHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBIMOJHEHUH TPAKTUYECKUX 3aHATHN HMCHOJIB3YETCS TEXHOJOTHUS KOJJIEKTUBHOIO
B3aUMOJICUCTBUS. 3aHATHUS MPOBOMASTCS B BHUJIE OOCYKIIEHUS MOJTYYCHHOTO 3aJaHUsl, PU ITOM
CTYJIEHTBHl pabOTal0T COBMECTHO C IMOCIEAYIOIIUM TPYIMIOBBIM aHAIM30M IMOJYYEHHBIX pe-
3yJIbTATOB.

B y4eOHOM mpoliecce UCHONB3YIOTCS aKTHUBHBIE U HHTEPAKTUBHBIE (POPMBI MPOBEACHUS
3aHATUN (KOMIBIOTEPHBIE CUMYJISIIMU, pa300p KOHKPETHBIX CUTyallui) B COYETAHWU C BHEAy-
TUTOpPHOU paboToil ¢ 1enbio (GOPMUPOBAHUA M Pa3BUTHs MPOGECCHOHATBHBIX HABBIKOB 00Y-
JaIOIIUXCA.

CaMocrtosiTenbHass paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K HWHAMBHUAYaJIbHOMI
MpopabdOTKe TEM B MPOIIECCE HANKUCAHUs pedepaToB, BHITIOJHEHUS UHANBUIYAJbHBIX 3a/IaHUM, B
MIPOIIeCcCe MOATOTOBKHM K KOHTPOJBHBIM paboTaM U UTOTOBOM aTTECTAIUH.

6  YdyeOHO-meTOOMYecKOe  oOecmeyeHHE  CAMOCTOAATEIbHOH  padoThI
00y4arIIHUXCs

Ouyenounvie cpedcmea 0Nl _NpoSeOeHUs, MeKYUle20 KOHMPOJs 68 68Uoe ayoumopHou
xoumpobHou pabomoi (AKP)
Ilepeuenv mem 0151 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUSAM.
Hcxonnble naHHbIE Ui TPOBENCHHUS MPAKTUYECKUX 3aHATUN MpeAcTaBlieHbl B 16
BapUaHTaX CIIyYaiHbIX BBIOOPOK (00BeM BBIOOPKH — N = 59), oaMH M3 KOTOPBIX MpHUBEACHA
HIDKE.

% C % Cr %Mn Ni Ti HRC Ku v
2,49 15,21 5,75 2,87 1,52 61,04 501 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 61,49 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 85 16,17
2,11 16,55 5,78 1,76 1 5934 10,42 4,66

3 16,99 5,59 2,9 1,66 60 11,96 5,9
2,99 20,92 4,9 1,02 1,93 59,32 6,35 10,71
2,82 17,85 3,46 2,97 1,06 61,95 513 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 1,96 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 59,4 6,56 4,99



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
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

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
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

3,48
4,82
3,19
5,16
3,46
3,42

5,1
5,66
4,03

3,1
5,56

5,5
5,82
4,54
5,13
3,26
4,03
5,08
3,21
5,39
5,03
3,05
5,87
5,28
5,52
3,07
4,01
3,53
3,87
3,61

3,2
5,12
4,89
5,72
4,91
5,16
4,37

31
3,93
5,91
3,81
3,76

5,7

4,8
4,15

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
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

1,09
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
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

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
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

6,79
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
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

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
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
2,91
7,01
2,74
4,41
13,85



AKP 1. [Ipaktuueckast nepBuyHast 00paboTKa BEIOOPKH CITy4aifHON BEIUYHHBI

Bbruriciute € TpUMEHEHHEM —TMporpaMMHOro  mpoaykra Exel  cratmcthueckue
XapaKTePUCTUKH (MUHUMAIbHBIC, MaKCHUMallbHBIC, pa3MaxX 3HAYCHUH, CpeIHUE 3HAYCHUS,
CPEIHEKBAIPATUYECKOE OTKJIOHCHUE-CTaHJAapTHOE OTKIIOHEHWe, Ko3(duumeHT Bapuanmw,
Me/ihaHa, MOJa) pacueTHON BBHIOOPKH. TO €CTh BBIYMCIMTD 1O HE3aBUCUMBIM (X;) U 3aBHCUMBIM
(Yi) ciiyyaiiHbIM BEJTHUMHAM CIICTYIOIINE XapaKTCPUCTUKH:

- MUHUMaJIbHBIC 3HAUCHUSI CTy4alHbIX BeauduH - (Xi, Yi)min;

- MaKCHUMaJIbHbIC 3HAYCHUS CITydaiHbIX BeaHIHH - (Xi, Yi)max;

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

- cpennee 3HaueHUE (Xiep, Yicp) = Z(Xicps Yiep)/N, TOC N — 00BEM BBIOOPKH;

- CPEIHCKBAJAPATHUECKOE OTKIOHCHHE=CTAaHIApTHOE OTKIOHeHHEe Sy = [X (Xj —
XepINT°%; Syi = [£ (i — Yo%,

- ko3 dunuent Bapuamun, % — Vy = (Sxif Xepi)100 % 1 Vyi = (SyilY i) 100%;

- MeauaHa BbIOOpkHM (Med) — cpeaMHHOE 3HAYEHUE CIYYalHOW BEJIMYHMHBI MEXKIY
MHUHUMAaJIbHBIM U MakcuManbHbIM ee 3HaueHusMu — med (Xi, Yi) = [(Ki, Yi)max - OKiy Yi)minl/2;
Me/MaHa B OOJIBIIMCTBE CIIy4aeB HE COBIIAACT CO CPEIHUM 3HAYCHUEM BBIOOPKH;

- moxa BeIOOpkHM (MOd) — Hamboyiee YacTO BCTPEYAOIMICECS 3HAYCHHUC CITydailHOMN
BEJIMYMHBI (ONPEICISICTCS] aHATM30M CIIy4alHOW BBIOOPKH HIIH 110 TUCTOTPAMME).

[TocTpouTh rHCTOrPaMMBI CITyYaiHBIX BETMYHH (TpadruecKoe pacipeaeieHue
CIIy4aifHOW BEIMYMHBI) M CPABHUTH MX C TEOPETHUYECKUMHU PACIPEICTICHUSIMH.

JInst KOHKpeTHOW ciydaiiHoit BemmumHbl (X, Yj) ee pacmpeneieHHe B BbIOOPKE
OTIpeNeNsAeTCsl MOCTPOSHHEM THUCTOTPAaMMBI. AJITOPUTM 3TOTO TOCTPOCHHUS 3aKII0YacTcs B
CIIeIYIOLIEeM:

- Ha OCH OpAMHAT OTKJajbiBaeTcs dvactora (Nj) wim dYactocth (Ni/N) — KOIMYECTBO
3HAUEHHUU CITy4aiiHOW BEIMYMHBI, IONAJAIOIIUX B ONPEACICHHBI WHTEPBAT 3HAYCHUI; HA OCH
abLMCC OTKIIAIBIBACTCS HECKOIBKO MHTEPBAJIOB BHYTPU pa3Maxa CIy4alHON BETUYMHBI, YHACIO
STHX MHTEPBAJIOB OIPEICIISAECTCS CTATUCTHYECKHU, B OOJIBIIMHCTBE CIIy4aeB 3TO YHCIIO COCTABIISET
10 uHTEpBANOB;

- NP 3TOM TPOBEPOYHBIMU KPHUTEPUSMH IPABUILHOCTH IOCTPOCHUS THUCTOTPAMMBI
SIBJISICTS BBIMIOJIHEHHS yCJIOBHIA XN = N wik X(ni/n) = 1.

AKP 2. KoppenaunoHHbIi aHaINU3 BHIOOPKU

Pacuurars npu momormu mporpammoro npoaykra Exel (Haxars Ha knaBuiy fy, BEIOpaTh
B MO3ULIMU «CTATUCTUKa» (YHKIHUIO «KOppeNl», yKa3aTh KOOPJIMHATHI COOTBETCTBYIOLIUX Map
CJlydaliHBIX BEJIMYMH, MOJYYUTh 3HAUEHHUS NapHBIX KO3((PHUIMEHTOB KOPpENALUHU) MOMapHbIe
KO3 (HUIIMEHTH! KOPPETAILUN MKy HE3aBUCMBIMU CIyYailHIMU BETUUMHAMU — [yjxi+1 U MEKIY
3aBucuMbIMU (Yj) ¥ He3aBHCHMBIMHU (Xj) NMEPEMEHHBIMH -lyiyi; ONPEIEIUTh UX 3HAYUMOCTD
MyTE€M CPaBHEHMSI C TAOJMYHBIMU, KPUTUUECKUMU 3HAYEHUSIMH K03 () (PULIMEHTa KOPPENIALINH.

Hwxe npezacrasieHa Tabiuua ¢ KpUTUYECKMMHU 3HAUYEHSAMH KO3 GUIMEHTa KOPPEIILUuT
B 3aBUCHUMOCTH OT 0Obema BBIOOpPKM (N) M ypoBHsS 3HauuMocTu (a); o = 1 — p, tme p —
BEPOSITHOCTH COOBITHSI.

Kputnueckue 3HaueHus: KoaQphuueHTa Koppesiuu

O06wem BEIOOPKH, YpoBeHb 3HAUUMOCTH, 0.
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 3anoxensr hopMyJisl Jist pacyeTa nomnapHoro koG GuiieHTa KOppesiuu:

- Ixixit1 = Z(Xi — Xiep) ( Xis1 — X(i+1)ep) XiXi+1/NSxiSX j+1

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

3HauuMocTh KO3 GUIMEHTa TMapHOW KOPPENsSLUU  ONpEeAeNseTcs CpaBHEHUEM
(dakTUYecKoro 3HAa4YCHHS KOIPPHUIMCHTa KOPPEISAIUU C TaOJUIHOM 3HAYCHUEM: eCIIH
dakTryeckoe 3HauUeHUE OOJIbIIE TAOIUYHOTO, TO CYIIECTBYET MEXKIAY HEM3BECTHBHIMH 3HAUMMAS
CTAaTUCTUYECKAs CBS3b, B IPOTUBHOM CJIy4ae TaKOBas CBSI3b OTCYTCTBYET.

AKP 3. Ortceurp He3Haunmmble (akTop aHanu3upyemMoi BbIOOpKU. Omnpenenutsb
CTaTUCTUYECKU 3HAYMMBIE CBSI3M MEXAY 3aBHCHMBIMH M HE3aBHUCHUMBIMU IIEPEMEHHBIMU U BHJA
pEerpecCMOHHOM 3aBUCUMOCTH, a TAK)KE MEX/1y HE3aBUCUMBIMU [TEPEMEHHBIMHU.

B nepByto ouepenb cTpoOUTCS KOPPEIALMOHHAS MAaTPULIA — CHMMETPHUYHAs! OTHOCUTEIIBHO
JUaroHald (aHaJOTMYHO TaOMUIE CIIOPTUBHOIO COPEBHOBATEIBHOIO KOMAaHIHOTO WU
JUYHOCTHOT'O YeMIIHOHATa) — 00pa3el] PUBOAUTCS HUXKE.

Xy Xz X3 X4 Xs \f! Y2 Y3 \L
Xl 1 rx1,x2 r><1,><3 r><1,><4 r><l,><5 ryl,xl ry2,><l ry3,><l ry4,><l
X2 1 Ixox3 I'x2,x4 l'x2,x5 ryl,><2 ry2,><2 ry3,><2 ry4,><2
X3 1 I3 x4 M35 My1.x3 My2.x3 ly3x3 lyax3
X4 1 I'x4,x5 ly1,xa ly2 xa Y3 xa Iya,xa
X 5 1 ry1,x5 ry2,x5 ry3,x5 r)/4,x5
Yy 1 fyy2 fyiys fyLys
Y, 1 MY2y3 ly2,ya
Y3 1 yays
Y4 1

3areM 3HadyeHHs] KOA(P(UIMETOB MapHBIX KOPPENSIMid OoTMedaroTcsl 3HakoM (+), eciu
3TOT KO3(PPUIMEHT KOppelsIlMU CTATUCTUYECKU 3a4uM, M 3HaKoM (-), eciau KoddduiumeHt
KOppeIsIuy He3HauuM. J[J1si OTCeMBaHUsI HE3aBUCUMBIX TIEPEMEHHBIX (X-0B) MPOBOAUTCS (OJHH
U3 METOJIOB) CJICAYIOIIasl MPOoLEeaypa: U3 00Iel KOpPEIAIMOHONW MaTPHUIIbl BBIJIEIAETCS y4acTOK
¢ Xj ¥ B siueiiKax MPOCTABISCTCS COOTBETCTBEHHO (+) i (-).

X1 . X3 X4 X5 Kom-Bo
3HAYMMBIX
KOppEJSALM




X |1 I - + - 2-1-0
11 H f H 2
X3 | - - 1 + - 1-0
Xy | + - i 1 + 3
Xs | - | - + 1 2-1-0

Takum oOpa3om, mocie IByX UTTEpAUN OCTaTUCh 3 X-a - X1, X3, 1 Xs.

Jlnist BBIOOpA 3HAUUMBIX 3aBUCUMOCTEH (110 KOA(PPHUIHUEHTY KOPPEIALUN) MEXAY Y-MU U
X'MI/I, 4TOO0BI IIOCTPOUTE PETPECCCHOHHBIC YPABHCHUS CBA3H, HCO6XOI[I/IMO IMpOaHAJIU3UPOBATDH
€Il OJIHY YaCTh KOPPEJISIIMOHHOW MaTPHIIBI:

Y1 Y, Y3 Y, 3HaYnMbIE
koppemsiun X ¢
Yi

Xy My1xa/+ ly2xa/- Myaxa/+ Myaxa/- X1cY1,Y3
Xz Mxixl- Mxixel- Mxixl- Mx1xel- Xz — HeT
Koppensuuii ¢ Y

X3 Mxixal- Mxaxal- Mxaxal- Mxaxa/+ Xz Yy

X4 M1 xal+ M1 xal+ Mx1xal+ x1xal- XaC Y, Yy Y3

Xs Mx1xsl- Ix1xs/- Mx1 x5/~ Mx1xs/ XsC Yy
3Hau. koppen. Yjc Yic Xy, | YocXy | Yze Xy | Yae X,

X; X X, Xs

Ha ocHOBaHMM 3HAYUMBIX KOA(POUIIMEHTOB KOPPEISAIMH MEXIAY Yiu Xj onpeiensercs,
qTo H€O6XOI[I/IMO HOJIy‘-II/ITI) perpeCCI/IOHHI)Ie ypaBHeHI/IFI CHCIIYIOHII/IX BHUIOB U C yT-ICTOM
OTCEUBAHUS X-OB:

Y= agt anXy+ agXy;

Yo=ag + agXs

Y3 =ag+ arXy+ 44Xy

Y4 =ap+ a3Xs+ asXs;

AKP 4. TIlpu mnomoum NOpPUMEHEHUS PErPECCHOHHOrO aHajld3a paccuuTarh
KO3 PUIUEHTH! perpeCCHOHHOIO YPaBEHHUS.

B AKP 3 onpeneneHbl BUABI PETPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOIUMO
MOJIyYUTh JJI OLICHMBAHHWSA, IIPOTHO3a U YIPABJIEHHUS TEXHOJIOTMYECKMMH Ipoueccamu. [l
pacuera Ko3((UIMEHTOB ypaBHEHUUN &g, @i IPUMEHSAETCS pacueTHbIM METOJ HAUMEHbIINX
kBagpatoB (MHK) c wucnonb3oBaHueM HCXOJHON BbIOOpKM ciay4aiHbIx BenuunH. MHK
IpearnoyiiaraeT MOMCK AKCTPEMaIbHOrO0 (MUHUMAJIBHOIO) 3HA4Y€HHUS (YyHKUIHMOHATA CYMMBbI
Pa3HOCTH B KBaJpaTe MeXAy (PaKTUYECKMMHU U PAaCUeTHBIMH 3aU€HUSIMU (DYHKIIMU OTKIIUKA!

F = Z(Ygaxr — ypacq.)2 — min (0). B ypaBHeHHE MOACTABISIFOTCS TOCTPOYHO (PaKTUUYESCKUE
3HAYEHUS Ypaxr- M Ypace. B BUJIE ypaBHEHHMs, nomydeHHOro B AKP 3. JIns pelmeHust ykazaHHOIO
¢yHKIIMOHaIa HEOOXOAUMO MOIYYUTh CUCTEMY YPaBHEHUH B YAaCTHBIX NMPOU3BOJHBIX U KaXJ0€
U3 YpaBHEHMH NMPHUPABHATH K HYMO. TakuM 00pa3oM, MOIy4arcss 3Ha4eHUs CBOOOJIHOTO 4JIeHa
ypaBHEHUS &p U KOA((ULHMEHTHI NMpPU HE3aBUCHUMBIX NEPEMEHHBIX 8 = ayi. 1 omepaTuBHOIrO
pemeanss MHK npumensiercss mporpammuoe obecnieuenne Exel (fx —  swmmueiin). B
MOJMPOrpaMMe <«JIMHEWH» YKa3bIBalOTCS KOOPAWHATHI Y U Xj, 3aTeéM HaOMparTcs MO3ULIUU
«CTUHA» u 3arem Shift+Ctrl+Enter. B npenBaputensHO BbIACIEHHOE IMOJE MPOTPAMMHO
MOMEIIAIOTCS Pe3yJIbTaThl pacyeTa — KO3IPPUIIMEHTHI ag, 8 = axj (TepBast cTpoka), kodhPUIreHT
JETEpMUHALUU R? (3 crpoka, 1-ii cronber), kpurepuit dumepa F (4-as crpoka, 1-brif
croJderr).

AKP 5. IIpoBecTr KOPpEKTUPOBKY TOYHOCTH YPaBHEHHUsI PETPECCHH B TEUEHUH BPEMEHH.
CornacHo TpeboBanusim  OCT 14-34-90 «Attecranuss METAUIONPOAYKIIMH  T10
KOPPEJAIMOHHON CBSI3W MEXIY TapameTpaMmu» BO3MOXXHO HCIOJIb30BaHUE PETPECCHOHHBIX
3aBUCUMOCTEH IMapaMeTpoB KadecTBa (BPEMEHHOE CONPOTUBIIEHUS pPa3pbiBy, OTHOCUTEIBHOE
Cy)KeHHE H T.N.) OT (PAaKTOpOB (XMMHUYECKUNA COCTaB CTaIM, TEXHOJOTHYECKHE MapameTphl



npoliecca) Ui MPOrHO3UPOBAHUS CBOMCTB 0€3 OCYIECTBICHUS pa3pyLIaloMuX UCIbITaHuH. Jlis
MPOBEPKH TOYHOCTU MOJIENH MPHU 3TOM HAOMPAETCsl KOHTPOJIbHBIM MAacCUB JaHHBIX, COCTOSIINX
U3 PEe3yJbTATOB Pa3pyIIAIONINX UCIBITAHUNA OMHOW JIECATON IMIABOK/MAPTUN TaKOW MPOIYKIUH.
[Tpu Habope He mMeHee 50 MIABOK WM OJUH pa3 B KBapTall MPOBOAUTCS MPOBEpPKa TOUHOCTH
IIPUMEHSAEMON MAaTeMAaTHUYECKOW perpeccuu. MeTonuka MpOBEPKU 3aKII0YACTCs B CIEIYIOLIEM.
Habupaetrcs maccuB pasHocTedd Mexay (aKTUYECKUMHU JaHHBIMH KOHTPOJIBHOM BBIOOPKU U
pacyeTHBIMH 3HAYECHHSAMH IO PETPECCUOHHOMY YPaBHEHUIO (Ygaxr. — Ypacu.), PACUUTHIBACTCA
CpelHee 3HAYEHUWE OSTUX OTKIOHEHUHM W CpPAaBHMBAETCA CO CTAaTUCTUYECKUM KpPUTEpPUEM
(CTaHZAapTHBIM OTKIOHEHHMEM IapameTpa KauecTBa - Syi). Ecimm cpenHee oTKIOHEHHE MeHee
CTaTUCTUYECKOIO MapaMeTpa, TO YpPaBHEHUE MPU3HAETCS aJCKBAaTHbIM PEAbHBIM YCIOBUSAM. B
IIPOTUBHOM CJIy4ac IIPOBOJUTCS KOPPEKTHPOBKA YPABHEHHMs IIyT€M W3MEHEHMS 3HAYEHHs €T0
cB0o0OOAHOrO wieHa: ao1 = ag /* Z(Ygaxr. — Ypacs,)/N, T€ N — 00BEM KOHTPOIBHOH BBIOOPKH, 3HAK -
/+ TOKa3bIBET, UTO, €CIIN CPEHEE OTKIOHEHUS AY; UMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAYCHUS
ao OyZIeT COOTBETCTBEHHO -/+AY;.

AKP 6. ITocTpouth MaTpHIly HOIHOTO (JaKTOPHOTO SKCHepuMeHTa Tumna 2" —22u2®

B ocHOBaHMM CTEneHHON 3aBUCUMOCTH TIPEJACTABICHO KOJUYECTBO ypOBHEH
BapbUpoBaHus GakTopoB. MimeeTcs qBa BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MaKCUMAJIbHOE
3HAYCHHUS U 3 — MUHUMaJIbHOE, MAaKCUMAJIbHOE U CpejiHee 3HaueHus QakTtopoB. B mokaszarene
CTEMEHHOW 3aBUCHMOCTH MPEJICTaBICHO KOIWYecTBO (pakTopoB. [Ipu cocTaBieHMH MaTpPUIIBI
MJIAHUPOBAHUST HKCIIEPUMEHTa HEOOXOJIMMO YUUTHIBATh YETHIPE CBOMCTBA CYIIECTBOBAHUS
ypoBHEH  (AKTOPOB: CHMMETPUYHOCTb, OpPTOTOHAIBHOCTH, POTATA0ENbHOCTb, YCIOBUE
HOPMHPOBKH.

Omnpenenuth K03GGUIMEHTHI YpaBHEHHS 110 U3BECTHOMY alroputMy: & = (Xiyi)/n, ap =
Zyi/n.

AKP 7. [loctpouth Bce BO3MOXHBIE BapHaHTbl MaTPHULbl IPOOHOrO dKCIIEpUMEHTA THUIIA
23'1, 252, Omnpenenutb KO3PPHUIMCHTHI YPABHEHHUS 110 U3BECTHOMY aropuTmy: & = (XX;yi)/n, ao
= Zyi/ n.

AKP 8. Pacuumrare ko3d¢duumeHT KoHKOpaauuu (kod3dduuueHT coriacus) Mpu
HKCHEpPTHON OlLleHKE BIMAHUS (PAaKTOPOB Ha (DYHKIHMIO OTKJIMKa (IapaMeTp ONTUMH3AIMU) IO
crenyromteit 3apucumocti: W = 12S/[m?(n-n)], rme S — cymma KBaapaToB OTKIOHGHHH OT
CPEIHEro 3HAYEHUs OLEHKH SKCIEPTOB, M — YUCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiitn »skcTpeMalibHOE 3Hau€HHE TIapaMmeTpa ONTHMM3allud B 00JacTu
onpezaeneHuss QyHKIUU IBYX U MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOro BOCXOXKICHHS
bokca-YuiicoHa) ¢ NpPHMEHEHHWEM HUTTEPALMOHHOIO IIOIIArOBOr0 METOAA B HAIPABICHUU
rpagueHTa.

Memoouyeckue pexomenOayuu O NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3AHAMUAM

CemuHap - BHJ TPYNIOBBIX 3aHATUH MO KakoW-1uM0O HaydHOH, ydeOHOW M Apyroi
npo0OiieMaTuKe, aKTUBHOE OOCYKIEHHE YyYaCTHUKAMU 3apaHee IOJIMOTOBJICHHBIX COOOILEHUH,
JI0KIagoB U T.1. C TeMaTHUKOW CEMUHApOB CTYACHTHI 3HAKOMSATCS 3apaHee. AITOpPUTM MOJArO-
TOBKHM K CEMHUHapy CIIEAYIOIUNA: BHIOpAaB TEMy, CTYIEHT COCTaBJIIE€T CBOM MiaH-TpaduK MoA-
TOTOBKM K ceMuHapy. s mpuoOpeTeHHsl HIMPOKOro BUAEHUS MPOOJIEeMBbl CTYICHT CTapaercs
OCMBICIIUTD €€ B 0011IeM 00beMe; TO3HAKOMHUTHCS C TEMOH 110 6a30BOMY Y4eOHOMY TTOCOOUIO UITH
JIpYroli OCHOBHOM PEKOMEHAYEMOW JINTEPATYpPE; BBIABUTH OCHOBHBIE HJEH, PACKPBIBAIOIINE
JaHHYI0 TMpoOJeMy; CBEpUTh MX OINpEIENIEHUs CO CIPAaBOYHHMKAMH, SHIMKIONEAWEH; Moj-
TOTOBUTH IUIAH-KOHCIIEKT PACKPBITUS JAHHOW MPOOJEMBI; BBISIBUTH HESCHBIE BOIPOCHI U IMOJI0-



OpaTh JAONOJHUTENBHYIO JUTEPATYPY ISl UX OCBEIICHHUS; COCTaBUTh TE3UCHI BBICTYIUICHUS HA
OTJEJIBHBIX JHMCTaX AJIS MOCIEYIOIEro BHECEHHUs JONMOJHEHUH U IOArOTOBUTh JOKJIal WU pe-
depaT ans cooOIIeHuss Ha CeMUHApE; MPOaHATU3UPOBATh COOPAHHBIN MaTepuan JUIst TOTOJIHHU-
TeJIbHOM MH(OpMaluy MO TeMaM CEeMHMHapa; T'OTOBACh K BBICTYIJICHHIO Ha CEMUHape, MO BO3-
MOKHOCTH TPOKOHCYJIBTUPOBATHCS € MpPEnoaBaTeieM; OTHOCUThCS K COOpaHHOMY MaTepHaiy,
KaK K HCTOYHUKY OyyIIUX UCCIIEI0BaHUM.

CeMuHapckue 3aHATUS PACIIUPSIIOT M 3aKPEIUIIIOT 3HAHUS, 3aJI0KEHHBIE B TEOPUU
npeamera. Ha HUX BBIHOCSTCSA BONPOCHL, OCOOEHHO HEOOXOAMMBIE AJS MPAKTHKH, WIM IPoo-
JIEMHBIE BOIIPOCHI, KOTOPbIE BO3MOYKHO DPELIUTh TOJBKO B Ipolecce coTpyaHuuectBa. Cpenu
00s13aTeNIbHBIX TPEOOBaHUN K CEMHHAPY - NIPEIBAPUTEIbHOE 03HAKOMJICHHE C TEMOM, BOIpOcaMu
U JIMTEPATyPOM 10 TaHHOU TEME.

CoBpeMeHHass IpakTHKa MpeangaraeT MUPOKUH KPyr TUIIOB CEMHHAPCKUX 3aHSTUH.
Cpenu HEX 0c000€ MECTO 3aHUMAET CEMUHAP-IAMCKYCCHsI, TJIe B IUAIOTe XOPOIIO YCBAaUBAeTCs
HOBasg MH(poOpMaIys, BUIHBI YOEXKIEHHUs CTYIEHTa; OOCYKIAl0TCA INMPOTUBOpeuus (SBHBIE U
CKPBITBIE) M HENOCTaTKW; JUIL OOCYXKIEHHs OepyTcsi KOHKPETHBIE aKTyalbHbIe BOIPOCHI, C
KOTOPBIMH CTYAEHTHI MPEABAPUTEIBHO 03HAKOMIIEHBI. TaKke B CEMHHApP BKIIIOYAIOTCS BOIPOCHI
JUISL UH-TEJUIEKTYaJIbHON Pa3sMUHKU (MHOT/AA 3TO JAUCKYCCHOHHAs CTaThsl, 10 KOTOPOM CTaBATCS
po0-JIeMHbIE BOINPOCHI); AUCKYCCHS MOKET pa3BEpThIBATHCSA 3a0YHO KaK KPYroBOH ceMHUHap.
Jlanee moABOJATCS WTOTU JHUCKYCCHH, 3aCiyLIMBAIOTCA M 3alUINAIOTCA MPOEKTHBIE 3aJaHMSL.
[Tocne sToro mpoxoauT "MO3roBoi MITypM" 10 HEpPEIIEHHBIM MpoOIeMaM JAUCKYCCHHU, a TaKKe
BBISB-JIAIOTCS. IPUKJIAJHBIE ACIEKThl, KOTOPHIE MOYKHO PEKOMEHJOBAaTh JJisi BKJIIOYEHUS B
KypCOBbI€ U JUILUIOMHbIE pabOThl MM B anmpobauuio Ha npakTuke. Ha ceccun mpemnopasaresns
000011aeT pe3yNIbTaThl MPOJICTAHHON CTYACHTOM pa0OTEHI.

CeMHUHApBI-IUCKYCCUU TPOBOJAATCS C LEJBIO BBIBICHUS MHEHMS CTYAEHTOB I10
aKTyaJIbHBIM BOIIPOCAaM U3Y4aeMOIo IpeaMeTa.

CemuHap-uccieJoBaHue NpeAronaraeT MpeaBapuTeNIbHyI0 paboTy - HamucaHue pede-
para, JIOoKJIajga 1Mo UTOraM OMBITHOH paboThl. YYacTHe B HEM - 3TO, IPEXKJE BCETO, AUAIOT CTY-
JIeHTa ¢ npenojanareneM. Pe3ynbraTsl 00CYX/1al0TCs HA CEMUHApE ¢ HaryisgIHbIM [TOKa30M HC-
CJIEIOBATENLCKOr0 MaTepuana (cxembl, TaOnauipl, TpaduKH, IUArHOCTHUECKUE METOJUKH).
YactuuHo wMmarepuan MoxeT ObiTh BkmoueH B BKP. Ilpu mnoaroroBke k ceMuHapy-
UCCJIEIOBAHUIO CTYJIEHT M3y4yaeT pe3yJbTaTbl TEOPETUUYECKUX HCCIEIOBaHUM, COCTaBISET
6ubnuorpaduio 1o Teme, yuuTcs nNucath 0030pkl IO TEXHUYECKOH 3a/1aue-mpodieme.

[IpoGneMHbIIl ceMHUHap TOTOBUTCS MpeENojaBaTesieM JOCTaTOYHO OCHOBATEIbHO: IMOJ-
O6uparoTcst MpoOJeMHble M KOHTPOJIBHO-NIPOBEPOYHBIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH
TOJIBKO I0OCJI€ MPOXOXKIACHUS TeMbl. K HEMy CTYJI€HTBI FOTOBATCS IO JINTEPATYPHBIM HUCTOYHH-
KaM: MOHOrpaduH, CIIpaBOYHMKH, CIOBapH, >KypHaibl. K mpoOneMHOMY ceMHHapy IMpocmar-
puBaeTcs JMTEpaTypa B paMKaxX pasMYHbIX HMCCIEAOBAaTENbCKUX IIKOJ (Hampumep
"TpaAuLIMOHHBIE U HETPAIUIMOHHBIE TOAXO0/IbI K Ipobaeme").

Haubonburyto 3¢(heKTUBHOCT MPUHOCAT CEMHUHAphI, MPOBOJUMBIE B (OpME KOJIIEK-
TUBHOMU MO3HABATEJILHON JAEATENbHOCTH, UMEIOLIEH ONpeielieHHble 0COOEHHOCTH, @ UMEHHO:

- pa3zesieHue CTY/AEHTOB Ha TPYIIbI 110 UX JKEJTaHUIO (C 00sA3aTeIbHbIM yYaCTHEM CTY-
JICHTa C YCTOMUYMBBIM HHTEPECOM K JAHHOMY IIPEIMETY);

- IOCTAaHOBKAa OOIKX LIeNIel U 3a/1a4 JIJIsl TPYIIIIBL;

- paboTa B MOCJIEOBATEILHOCTU - MHIMBUAYalbHAas, MapHas (Jalle BCero MepeKkpecT-
HBII ompoc), padoTa B rpymnre, KOJIEKTUBHAS,

- 00s13aTeNnbHOE MPeIBapUTEIbHOE OTPAHUYECHUE 110 BPEMEHH KaXKA0T0 3Tamna 3aHATUi;

- OKCIIEPTHBIN aHAJIN3 ¢ pacyeToM Kod(hdUlleHTa KOHKOPAIHH;

- OIICHKA PabOTHI IPYIIIBI IPEToIaBaTeNeM;

- IPOBEJIEHNE CAaMOOIICHKHU.

Ipumepnoiil nepeuenv mem pehepamos 6 guoe uHoUsUOYaIbHbIX domauinux 3aoay (M/3)




1. OcHOBHBIE TOHATUS U3 TEOPHHM BEPOATHOCTH M MAaTEMAaTUYECKOH CTaTUCTHKH
(reHepanbHasi COBOKYITHOCTh, BRIOOPKA CITyJailHBIX BEJIMYWH, XapaKTEPUCTUKH BHIOOPKH).

2. IlonsTHe O BUAAX IUIAHUPOBAHHUS MATEMAaTHYECKOTO M (PU3NYECKOTO IKCIEPUMEHTOB,
IPUHIUIAX T€OMETPUYECKOro U (pr3nyecKoro nogooust 00beKTOB yIpaBJIeHUs.

3. Texymuii KOHTPOJIb MPOIYKIIHMH.

4. TlpuHuMIIBI BBIOOpA KOHTPOJIMPYEMBIX MapaMeTpOB U MX YPOBHSA B CTaHJapTax Ha
METAJITYPrUUYECKYIO IIPOAYKLIUIO.

5. Craructuueckoe 0o0OCHOBaHME OObeMa BBIOOPKM IpU KOHTPOJE y IOCTAaBUIMKA U
noTpeouTens.

6. KoHTposibHBIE KapTHI.

7. O0mias cxema ynpaBieHHs TEXHOJIOTHUYECKUM 00BEKTOM C aIallTUBHBIM 0JI0KOM

8. Teopernueckuii Moaxo/a, MaTeMaTHYECKOE CUMYJIMPOBAHHE YCIOBUN 3KCIIEPUMEHTA,
(bu3nUecKuil FIKCIIEPHUMEHT.

9. Ycnous nogobus gpusnueckoro o0beKTa U MaTepuaIbHON KOIUU.

10. Be16op naunbosnee 3¢ peKTUBHOM CXEMBbI SKCIIEPUMEHTA.

11. CocraBieHue ImjaHa NPOBEICHHUSI 3KCIIEPUMEHTOB pa3HbIX YpPOBHEH (ONBITHBIH,
1ab0paToOpHBIi, HOJIyTIPOMBILUIEHHBIH, POMBIIIIJICHHBIH, M3TOTOBJICHHE OTIBITHO-
IPOMBIIIJICHHOHN apTun).

12. Buapl mapamMeTpoB ONTUMHU3ALUH, OOOOIIEHHBIN apaMeTp ONTUMU3ALUU, QYHKIUSA
KeNaTeJIbHOCTH.

13. BpiOop Tuna MareMaTu4ecKol MOJIMHOMHUAJIBHOM UM MHON MOJIEIH.

14. IIpaBuia nocTpoeHus MIaHOB — APOOHBIX PEIIUK.

15. Pucku npu MCIIONB30BaHUHM TUTAHOB C TIPOOHBIMH PETUTUKAMU — BIIMSTHUE Ha TOYHOCTD
IPOTHO3UPOBAaHUS (PYHKIIMU OTKJIMKA.

16. Tumbl MIAHOB DKCIIEPUMEHTA — [BY- M TpeX (aktopubie miansl Tna N = m" (N —
HE00X0/IMMO€E KOJIMYECTBO OIBITOB, M — KOJMYECTBO YPOBHEH BapbUpOBaHUS CIy4alHBIX (pak-
TOPOB, N — KOJIHYECTBO (PAKTOPOB).

17. Koadounuent xonkopaanuu (kKodhPHUIIMEHT coriiacus) MpHU SKCIEPTHOM OIEHKE
BIUSHUS (AKTOPOB Ha PYHKIIMIO OTKIIMKA (TTapaMeTp ONTUMU3ALINHN).

18. OcHoOBHbIE CBOICTBa MaTpHUIBl MaTeMaTHUYECKH IUIAHUPYEMOTO HKCHEpUMEHTa
(OpTOro-HaJIbHOCTb, POTOTA0ENBHOCTh, CHUMMETPHUYHOCTb, HOPMHUPOBKA SKCIIEPUMEHTAIBHOM
MaTpPHIIBI).

19. Meronuka pacueta KOI(GOUIMEHTOB SMIMPUUYECKOTO YpaBHEHUS TIO JIAHHBIM
IIPOBEJEHHOTO IIJIAHUPYEMOI'0 IKCIIEPUMEHTA.

20. Ces3b 3 dekra pakropa ¢ K0O3PpPUIEHTaMHU ypaBHEHUSI.

21. KpuTtepun onTUManbHOCTH IUIAHOB SKCIIEPUMEHTA.

22. BBeneHue B pelIEHHE [0 MOHMCKY OINTUMAJbHOIO 3KCTPEMAIbHOIO 3HAYEHUs
napameTrpa ONTUMH3AIMM B 00JacTH onpeaereHus QYHKIUU JBYX U MHOTO(aKTOPHBIX
ypaBHEHUH (MeTOJ KpyToro BocxoxaeHus bokca-Yuicona u nip.)

7 OueHo4yHble cpeACTBA 1JIsl POBeAeHHUS IPOMEKYTOUHOM aTTecTaluu

IIpoMexyTouHass aTTecTallusd HMEET LEIbI0 ONPEACIUTh CTENEHb JOCTUKEHUS
3aMJIaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHS MO IUCHUIUIMHE (MOAYIIO) 32 CEMECTP U NMPOBOIUTCS
B (hopMe IK3aMeHa.

JlaHHBIN pa3/ien COCTOUT UX JBYX IIyHKTOB:

a) Ilmanupyemble pe3ynabTaThl OOYYEHHS W OLICHOUHBIE CPEACTBA ISl MPOBEIEHUS
IIPOMEXKYTOUYHOM aTTECTALUN.

6) Ilopsamox mpoBeneHUs NPOMEKYTOYHOW aTTECTAllUM, IOKa3aTeld W KpPUTEpUHU
OLICHUBAHMSL.

OK3ameHayuonuvie Oulemsvl NO NpoGepKe OCMAMOYHLIX 3HAHUL NO  OUCYUNIUHE
"llnanuposanue sxcnepumenma’’



Ok3aMeHaIMoHHbIN OnneT Ne 1

1. OCHOBHBIG ITIOHATHUA U3 TeOpI/II/I BGPOSITHOCTI/I nu MaTeMaTI/IHGCKOﬁ CTAaTUCTUKHU
(reHepabHask COBOKYITHOCTB, BEIOOpKA CIyYailHBIX BEIIMYUH, XapaKTEPUCTHKH BHIOOPKH).

2. Haiiti sKcTpeManbHOE 3HAYEHHUE MapaMmeTpa ONTUMHU3AIUU B OOJACTH OMpEeeIICHUs
(GYHKIIMHM ¢ IPUMEHEHHEM UTTEPAIIMOHHOIO MOIIArOBOI0 METOIa B HAIIPABJICHHH IPATUCHTA.

DKk3aMeHaIMOHHbIH Ouet Ne 2

1. [TonsATHE O BUIAX TUIAHUPOBAHHS MATEMAaTHYECKOTO U (PU3NYECKOTO SKCIIEPUMEHTOB,
MPUHIIMIIAX T€OMETPUUECKOr0 U (PU3UYECKOTO MOA00Us O0BEKTOB YIIPABICHUS.

2. ITocTpouTh BapuaHTBl MATPULIBI JPOOHOTO IKCIEPUMEHTA TUTIA 231 22, Onpenenutsb
K03 PHUIMEHTHI YpaBHEHUS 110 M3BECTHOMY aaroputmy: a; = (XX;yi)/n, ag = Zyi/n.

Ok3aMeHalMoHHbIN Oner Ne 3

1. Texymuii KOHTPOJIb MPOAYKIIMH.

2. TlocTpOMTh MATpHIy TMONHOTO (haKTOPHOro sKcrepumenta tmma 2" —22 u 2°,
Omnpenenutb KO3QOUIIMEHTH! YPAaBHEHHUS 110 U3BECTHOMY alroputmy: a; = (ZXiyi)/n, ap = Zyi/n.

OK3aMeHaIMOHHbIN OneT Ne 4

1. ITpuHIHMITEI BEIOOpA KOHTPOJIMPYEMBIX MTAPAMETPOB U UX YPOBHS B CTaHJIapTaxX Ha Me-
TaJUTyPrUIeCKYIO MTPOTYKITHIO.

2. IlpoBecT KOPPEKTUPOBKY TOYHOCTH YPaBHEHHS PErPECCHU B TEUCHUH BPEMEHHU II0
MacCHUBY pa3HOCTEH MKy (PaKTHYECKMMHU JTaHHBIMU KOHTPOJBHOW BBIOOPKHM W PAaCUCTHBIMHU
3HAYECHMUSMHU [0 PErPECCHOHHOMY YPaBHEHUIO (Yaaxr. — Ypacu.). ECIIU CpesHee OTKIOHEHUE MEHee
CTAaTHCTUYECKOTO TIapaMeTpa - CTaHJAAPTHOTO OTKIOHCHHS S, TO ypaBHEHHE TPU3HAETCS
aJICKBaTHBIM. B TIPOTMBHOM cily4ae MPOBOJUTCS KOPPEKTUPOBKA YPaBHEHHUS MYyTEM M3MEHEHUS
3HA4YEHHs ero CBOOOMHOrO WieHa: agr = dg -/+ Z(Ypacr. — Ypacu.)/N, TI€ N — 00BEM KOHTPOIBHOI
BBIOOPKH, 3HAK -/+ IIOKA3bIBET, YTO, €CJIM CpPEAHEE OTKJIOHEHHs AY; uUMeeT 3HaK +/-, TO
KOPPEKTUPOBKA 3HAUCHHUS dg Oy/IE€T COOTBETCTBEHHO -/+AY;.

DKk3aMeHaIMOHHbIN Ouer Ne 5

1. Craructuueckoe o00CHOBaHME OObeMa BBIOOPKHM HpU KOHTPOJE y IMOCTaBUIMKA U
norpe-ourens.

2. Paccunmrtath K03(pPULMEHTHI  PErpecCHOHHOIO  ypaBHEHHMs (1O  BBIOOpKE,
NPEUIOKEHHON TPeTioIaBaTesieM) T0Cie MPOBEIEHHsI KOPPEISIIMOHHOTO aHaln3a, OTCEHMBAHUS
HE3HAUYUMBIX (DAKTOPOB U ONpPEIETICHUS CBSI3U 3aBUCHUMBIX U HE3aBUCHUMBIX ITEPEMEHHBIX.

DOKk3aMeHaIMoHHbIN Ouer Ne 6

1. KoHTpoJibHBIE KapTHI.

2. Pacuutath KOX(QQHUIMEHT KOHKOpIAMu (Ko3(duuueHT cormacusi) Mpu 3KCIEpTHOU
OLICHKE BIMAHUA (DAaKTOPOB Ha QYHKIIMIO OTKJIMKA (TapaMeTp ONTUMH3ALUH).

DK3aMeHaIMOHHBIN Ouitet Ne 7

1. OGmas cxema ynpaBieHHs TEXHOJOTHUECKUM 0OBEKTOM C aJallTUBHBIM OJIOKOM

2. Otcentb He3HauuMble (HAKTOPHl  aHATM3UPYEMOH  BBIOOPKH, 3a/laHHOM
npenogasareneM. ONpenennTs CTaTUCTUYECKH 3HAYMMbIE CBS3M MEXKIY 3aBUCHUMBIMH U
HE3aBUCUMBIMU [IEPEMEHHBIMA M BHJIa PETPECCUOHHOW 3aBHCHUMOCTH, a TaKXKe MEXIy
HE3aBUCUMBIMU IIEPEMEHHBIMHU.

DKk3aMeHaIMOHHBIH Omtet Ne 8
1. Teopernueckuii MOIXOJ], MATEMATHYECKOE CHUMYJIHUPOBAHUE YCIOBUN JKCIICPUMEHTA,
bu3HYECKUit IKCIIEPUMEHT.



2. TIloctpouTh THCTOTpaMMy CIy4ailHOH BeNIWYMHBI TIO BBIOOpKE, 3aJaHHOMN
IIpenoaaBaTeieM.

Dk3aMeHaIMOHHbIN Ouiet Ne 9

1. YcnoBus mogo6ust pruznyeckoro o0beKTa ¥ MaTepUaIbHON KOIHH.

2. PacuuTaTh CTaTUCTUYECKUE MApaMeTPhbl CIIy4alHON BEIWYUHBI B BHIOOPKE, 3aJaHHOM
pernojaBaTesieM.

Dk3amMeHaIMoHHbIH Outer Ne 10

1. Be16op Hauboiee 3 peKTUBHON CXEMBI SKCIIEPUMEHTA.

2. CocTaBHUTh IUIaH TPOMBINUICHHOTO SKCIIEPUMEHTA [0 HAMPABICHUIO, 3a/IaHHOMY
IPEIOoIaBaTEIICM.

Ok3aMeHalMoHHbBIN OuneT Ne 11

1. CocraBneHue IIaHA TPOBEACHUS SKCIIEPUMEHTOB PA3HBIX YpOBHEH (OIBITHBIH,
nabopa-TOPHBIH, MOJTyTIPOMBIIIICHHBIH, MIPOMBITTUICHHBIH, HM3rOTOBJICHHUE OIIBITHO-
MIPOMBIIIUICHHOM MapTUN).

2. IlpuBectn cxemy ymopaBieHUss OOBEKTOM HCCIEAOBAaHUS, PETyIUPOBaHUS C
aIalTUBHLIM OJIOKOM.



a) HnannpyeMble pe3yJdbTaThbl Oﬁy‘leHI/lﬂ U OLICHOYHBIC CpeaACTBA JIA IIPOBCACHUA HpOMe)RyTO‘lHOﬁ aTrecranum:

CTpyKTypHBII
3JIEMEHT

KOMIICTCHIIN U

[Inanupyembie
pe3yNbTaThl 00y4eHUS

O1eHOYHEIE cpe€acTBa

Kon u conep:xxanne komnerenuuu: OIIK-4 — roToBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY JJISl PELLIEHUS MH)KEHEPHBIX 3a/1a4

3HaTh - OCHOBHBIE OIIpeJieIie- IlepeyeHb TeOpeTHYECKUX BONPOCOB K IK3aMEHY
HUs IITTaHUPOBAHUA 3KC- 1. CBeneHus U3 TEOPUHU BEPOSITHOCTU U MATEMAaTUYECKON CTAaTUCTUKH (T€HEpaJIbHAsi COBOKYITHOCTb,
[ICPUMCHTA; BBIOOPKA CITy4YalHBIX BEIHYWH, XapaKTEPUCTUKU BEIOOPKH).
- KIIaCCU(PUKALMIO CIIOCO- | 2. Bubl mmaHupoBaHUS MATEMATHISCKOTO U (PU3MIECKOTO IKCIIEPUMEHTOB, IIPUHITUITBI TEOMETPHUECKOTO
00B BBIOOpA TIIaHA KC- 1 (HU3HYECKOTO MOJ00UsI O0BEKTOB YIIPABIICHUS.
NICPUMCHTA, TCOPETHYCC- | 3. [TopsHOK IPOBEACHUS TEKYIIEro KOHTPOJISI TPOAYKITUH.
KHC OCHOBBI pacieTa K03- |4, [IpuHuunsl BbIOOpa KOHTPOIUPYEMBIX MapaMeTPOB U MX YPOBHS B CTAHIApTax Ha METAJUTYPTUYECKYIO
(huumentos smmupuec- | npoxykrmio.
KHX ypaBHECHHH perpec- 5. Cratuctuueckoe 000CHOBaHUE 00beMa BEIOOPKU MPU KOHTPOJIE y MOCTABIIUKA U TOTPEOUTETIS.
chu, 6. MeTobl MOCTPOSHHSI KOHTPOJIBHBIX KapT.
- OCHOBBI COCTaBJICHUA 7. O011yto cXeMy yIpaBJIeHUS] TEXHOJIOTHYECKUM 00BEKTOM C aJallTUBHBIM OJIOKOM.
MaTpHIl ONHOTO u Apo0- | 8. Teopernueckuit MOIX0J, MAaTeMaTUYECKOE CHUMYJIHMPOBAHHUE YCIOBUM HKCHEPUMEHTA, (U3NYECKUI
HOTO (paKTOPHOTO JKcre- | IKCICPUMEHT.
PHMEHTA; 9. YcnoBus nonodust pusnueckoro o0bekTa " MaTepuaIbHOW KOIHUH.
- METOZIAKY PACUCTA KO3 10. Metons! BeIOOpa Hanbosee 3PPHEKTUBHON CXEMBI IKCIIEPUMEHTA. § §
(bUIHEHTA KOHKODIA- 11. VcnoBus cocTaBieHUs IUIaHA TPOBEACHUS OKCIEPUMEHTOB pA3HBIX YpOBHEH (OMBITHBIM,
ITHH nabopaToOpHbIN, MONYMPOMBIIUICHHBIH, MPOMBIIUICHHBIH, W3TOTOBICHHE  OMBITHO-NPOMBIIIICHHON

MapTUn).
YmeTh - 3¢ peKTUBHO IpUMe-

HATb METO/JIbI IIJIAHHUPO-
BaHUS SKCIICPUMCHTA,
- UCII0JIL30BAaTh MCTOJ1-

Ky MaT€MaTH4eCKOro
IIJIAHUPOBAHUS IKCIIEPHU-
MEHTa;

- COCTaBJISATh MAaTPUILY

IIpumepHBIe NpaKTHYECKHE 3a1aHUS I IK3AMEHA

1. Haxoauth sKcTpeMalbHOE 3HA4YEHHE MapamMeTpa ONTHMM3AIMK B O0JacTU omperesieHus (QyHKUUU C
MIPUMEHEHUEM UTTEPALIMOHHOIO NOIIArOBOI0 METO/a B HAIIPaBJICHUH I'PaJUEHTA.

2. CTpouTh BapHaHThl MaTpPUIbl JIPOOHOTO 3KCIEPUMEHTa THUIMa 2%t 2>2 ornpeaensiTe Ko3pUIueHTHI
ypaBHEHHS 10 U3BECTHOMY alropuTt™y: ai = (ZXiyi)/n, ap = Zyi/n.

3. CTpouTh MaTpuIly TOITHOTO (PAKTOPHOTO IKCIepuMeHTa Tuma 2" —22u 2% onpenensaTh K03 hUIMeHThI
ypaBHEHHS 10 U3BECTHOMY allropuT™My: & = (ZXiY;)/n, ap = Zyi/n.

4. TIpoBoaUTh KOPPEKTHUPOBKY TOYHOCTH YpPABHEHUS PETPECCUM B TEUEHUU BPEMEHH II0  MACCHBY




CrpyKTypHBII

[Inanupyemsle
3JIEMEHT OneHOYHbIE CpEeACTBA
pe3ynbTaThl 00yUYCHUS
KOMIIETECHIINHT
MOJTHOTO U JPOOHOTO pasHocTel MeXay (aKTHYECKUMH JaHHBIMH KOHTPOJBHON BBIOOPKM W pacYETHBIMH 3HAUYCHUSMH I10
(axTopHOro 3KCIIEPH- PErpecCHOHHOMY YpPaBHEHUIO (Ypaxr. — Ypacs.). ECIH cpefHEe OTKIOHEHHE MEHEEe CTaTHCTUYECKOTO
MEHTa; rapameTpa - CTaHJapPTHOTO OTKJIOHEHHs S, TO YpaBHEHHE MPU3HAETCS aJeKBaTHBIM. B MpoTUBHOM citydae
- IpuMeRATS B paboTe MIPOBOJIUTCSI KOPPEKTHUPOBKA YpaBHCHHS MIyTEM W3MEHEHHsI 3HAYCHHUs €ro CBOOOHOIO ujieHa: dp; = ag -/+
SKCIIEPTHYIO OICHKY 3Ha- Z(Ygaxr. — Ypacu)/N, TAE N — 00BEM KOHTPOJILHOW BBIOOPKH, 3HAK -/ IOKa3bIBET, YTO, €CIH CpeIHee
4UMOCTH (aKTOPOB, OTI- OTKJIOHEHHUS AY; UMeeT 3HaK +/-, TO KOPPEKTUPOBKA 3HAUCHHS &g OYIET COOTBETCTBEHHO -/+AY;.
b (v
5. PaccunteiBaTh KO3 NI CHTbBI CI'PECCUOHHOT'O ABHCHUA 10 BI)I6O KE IPpEaJIOKCHHON
peaensomux GyHKIHIO bpum perp yP ( pike,  Tpel
OTKIHKA MpenoaaBaTesieM) Mocjie MPOBEACHUS KOPPEISIMOHHOTO aHajln3a, OTCEMBAHUS HE3HAYUMBIX (PAKTOPOB U
OIpCACIICHUSA CBA3U 3aBUCHUMbBIX U HE3aBUCUMBIX IICPEMCHHBIX.
Bnanets 3ajanne Ha pelIeHHe 32124 U3 NPO(PeCUOHAIBLHOH 00/1aCTH, KOMILJIEKCHbIE 3aIaHUS

- IPAKTUYCCKUMU HABBI-
KaMU 110 IIPUMCHCHHIO
MCTO/1a IIJIAHUPOBAHUA
9KCIICPUMCHTA,

- METoAaMHU (pU3NYECKO-
IO U TEOMETPUYECKOTO
IOJTOOHS;

- ipopeccroHaIbHBIM
A3BIKOM IIPEIMETHON
o0jacTy 3HaHUA

1. Merogamu pacyera KO3(QUIMEHTOB PErpecCCUOHHOrO ypaBHeHuss ¢ npumeHennem MHK u
OINpECIICHUEM IIapaMETPOB KadyecTBa IOJIYYEHHOIO YPaBHEHMS IO I0Ka3aTesIM R4 R, F, t, Seu
(cOOTBETCTBEHHO KO3(pPUIIMEeHTa AeTepMUHALNN, KO3PPHUIIEHTa MHOKECTBEHON KOPPETSAIUHN, KPUTEPUS
®dumepa, kordpdunrenta CTbroIeHTa, OCTATOYHOTO CTAHAAPTHOTO OTKIOHEHHUS).

2. IlpaBmiamMu paoKa3aTenbCTBAa aJIeKBAaTHOCTU YPaBHEHMsI peaJlbHOMY NIPOLECCY IyTEM CpaBHEHUS
BBIIIEYKA3aHHBIX B 1. | mapaMeTpoB ¢ UX TaOJIMYHBIMU 3HAYEHUSMHU B 3aBUCUMOCTH OT 00beMa BBIOOPKH,
3HAYUMOCTH ITOKA3aTENEH.

3. HaBblkaMu uccienoBaHMs W HOCTPOEHHS (DU3MYECKMX MOJeNeil MpoLeccoB ¢ Y4eTOM INPHHIIMIIOB
noxo0us.

4. KOMITJIEKCHBIM MOJXOJ0M K DPELICHHIO 33/a4 IUIAHUPOBAHMs HKCIEPHUMEHTa C BBIOOPOYHBIM H/HIIU
CYMMapHBIM HCIIOJIb30BAHMEM BBILIEPECTABICHHBIX NMPUEMOB, MPAKTUK, TEXHOJIOTHHM AJs MOJydyeHUs
3¢ (HEKTUBHOTO KOHEYHOTO pe3yJbTaTa.

5. Ilpmemamu KpyTOro BOCXOXKIEHMSI TMpPU MOHUCKE SKCTPEMAIbHBIX 3HAUYE€HUN (YHKIUM OTKIIHUKA,
rapaMeTpa ONTUMU3ALNN.

Kona u conep:xanue komnerenuuu: [1K-2 - cnocoOHOCTHIO BEIOMPATh METO/IBI UCCIIEIOBAHUS, TUIAHUPOBATH U IIPOBOAUTH HEOOXOTUMBIE

OKCIICPUMCHTBI, MHTCPIPECTUPOBATD PE3YJIbTAThI U ACJIATh BHIBO/bL

3HaTh

- MCTOJbI IJIAHUPOBAHUS
SKCIICPUMCHTOB pa3HOIr'o

IlepedyeHb TeOpeTHYECKHUX BONIPOCOB K IK3aMEHY
1. [IpaBuiia mocTpoeHuUs MIAHOB — IPOOHBIX PETLIHK.




CrpyKTypHBII

[Inanupyemsle
3JIEMEHT OneHoyHbIe CpeacTBa
pe3yNbTaThl 00y4eHUS
KOMIIETEHIINH
YPOBHSI; 2. Pucku npu UCTONb30BaHUH IJIAHOB C IPOOHBIMU PEIIMKAMU — BIIMSHKAE HA TOYHOCTh IPOTHO3UPOBAHUS
- cII0CO6KI cocTaBnenns | QYHKLMH OTKIINKA.
—_ n
JIAHOB MaTeMaTHuecko- | 9- [HMIbl IUIAHOB SKCIEPUMEHTA — JBY- U Tpex (baKkTOpHBIC TUTAHBI THIA N = m" (N — "Heobxoammoe
. KOJIMYECTBO ONBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBAHUS CIyYalHBIX (AKTOPOB, N — KOJIMUYECTBO
ro SKCIIEPUMEHTA;
(hakTopoB).
- IPOLIEyphI TOMCKA OII- .
POLCAYP . 4. Metonsl pacuera koddduipierra KoHkopaanuu (kodddUIreHTa corjiacus) Mpu 3KCIEPTHOW OICHKE
TUMaJIbHBIX PEHICHUN
BIUSHUS (AKTOPOB HA (PYHKIIMIO OTKIIUKA (TTapaMeTp ONTHUMH3AIIHH).
5. OcHOBHBIE CBOWMCTBa MaTpUIIbl MAaT€MaTUYECKU IUIAHUPYEMOTO SKCIIEpUMEHTA (OPTOTOHAIBHOCTb,
pPOTOTabEIBbHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA IKCIIEPUMEHTATBHONW MATPUIIBI).
6. Metoauky pacuera KOI(PPHUIMEHTOB SMIUPUYECKOTO YpaBHEHHS 110 JaHHBIM IPOBEICHHOTO
IUTAHUPYEMOT'O SKCIIEPUMEHTA.
7. CBs13b ¢ dekra paxTopa ¢ K03 HUIIEHTAMH YpaBHEHHS.
8. Kputepuu onTuMaabHOCTH TUIAHOB AKCIIEPUMEHTA.
9. MeTozp! pemeHus O MOMCKY ONTHMAIBHOTO AKCTPEMAIFHOTO 3HAYSHHSI TTapamMeTpa ONTHMHU3AINH B
oOnactu omnpenenaeHust QYHKIUU JABYX U MHOTO(AKTOPHBIX ypaBHEHHUIl (METOJ KPYTOTO BOCXOXIECHUS
boxkca-Yuiicona u np.
10. Kputepun onTUMaIbHOCTH IJIAHOB SKCIIEPUMEHTA.
11. Metobl peleHust Mo MOMCKY ONTHUMAIbHOIO 3KCTPEMAIbHOIO 3HAUEHUS MapaMeTpa ONTUMH3AINU B
oOnactu omnpenenaeHuss QYHKIUU ABYX U MHOTO(AKTOPHBIX ypaBHEHHUIl (METOJ KPYTOTO BOCXOXIEHHUS
Bbokca-Yuncona u np.).
YMmeTn - IPUMEHSTh METObI IIpumepHble NpakTHYECKHUE 3a1aHUS IS IK3aMeHAa

IUTAHUPOBAHUS
SKCIIEPUMEHTOB Pa3HOTO
YPOBHS;

- COCTaBJIATH IUIAHBI Ma-
TEMaTUYECKOI0 IKCIIEPH-
MEHTa;

- HaXOJIUTh ONTUMAaJIbHbIE

1. PacuutsiBaTh K03 PUIIMEHT KOHKOpAALUHU (KO3(DPHUIIMEHT coryiacksi) MpU HKCIIEPTHOM OLIEHKE BIHUSIHUS
(hakTOpoB Ha PYHKIIHMIO OTKIUKA (TTapaMeTp ONTUMU3ALIIH).

2. OrtceuBaTh He3HAYMMBIE (AKTOP aHATH3UPYEMOW BBIOOPKH, 3aJIaHHOW IpernoaaBaTesieM. OnpenesiTh
CTaTUCTUYECKM 3HAUYUMBIE CBSI3M MEXKIY 3aBUCHUMBIMHU M HE3aBHUCHUMBIMH IIEPEMEHHBIMU M BHJa
PErpecCOHHOI 3aBUCUMOCTH, a TAK)K€ MEX]y HE3aBUCUMBIMU NIEPEMEHHBIMH.

3. CTpouTh rucTorpaMMy CirydaifHOW BEIMUYHMHBI 110 BBIOOPKE, 3aJJaHHOM MpernoaaBaTesieM.

4. PacuuThiBaThb CTATUCTHYECKHE IapaMeTpbl CIydyallHOM BEJIWYHMHBI B  BBIOOpKE,
IIPENOJaBATENIEM.

3aJaHHOMI




CrpyKTypHBII

[Inanupyemsle
JJIEMEHT OneHouHsble CpeacTBa
pe3yibTaThl 00yYSHHUS
KOMIIETCHIINH
pELICHUS U3BECTHBIMU 5. CocTaBIATh IJ1aH MPOMBIIIJIEHHOTO SKCIIEPUMEHTA 10 HAIIPABJICHUIO, 33JaHHOMY IPEIO1aBaATEIEM.
METOAAMU 6. IlpeacraBisTh cxeMy yrnpaBieHUs] 00bEKTOM HUCCIICAOBAHUS, PETYIUPOBAHMS C aIalTHBHBIM OJIOKOM.
Bnagers - METOJIaMU IUTaHHPOBa- | 3ajaHMe Ha pelleHue 32/1a4 U3 NPoeCHOHAIBHOM 00J1aCTH, KOMILJIEKCHBIE 32/IaHUS

HUSI OKCTIEPUMEHTAMHE
Pa3HOTO YPOBHS;

- METOTUKOM TIOJIHOTO H
JIPOOHOT0 MaTeMaTH4eC-
KOT'O 3KCIIEPUMEHTA,

- METOJIaMHU OIPEACIICHUS
9KCTPEMAJIbHBIX 3HA4YC-
HUIA TIPH TOMCKE OITH-
MaJIbHBIX 3HAYCHHI

1. Merogamu BbiOOpa 3P PEeKTUBHBIX IPABUI MPOBEACHUS UCCIICAOBAHUN [T TOCTUKEHUS [TOCTABIEHHBIX
LEEH.

2. HaBbIkaMu MOCTPOEHMSI TUCTOTPAMM M MHTENPETALUU X Pe3yJIbTaToB.

3. [IpaBunamMu MOCTPOCHHSA IJIAHOB MOJHOTO M JPOOHOTO MAaTEMAaTHYECKOTO SKCIEpUMEHTa (OTCEHBAHUE
HE3HAauYUuMbIX (AaKTOPOB U BHIOOp KOJIMYECTBA YpPOBHEH BapbHpOBaHUS (DAKTOPOB, MCIIOIL30BAHUE
MPUHIIAIIOB CHMMETPUHU, OPTOTOHAIBHOCTH, POTaTa0eIbHOCTH, HOPMUPOBKH) THIIA 23, 25, 23'1, 252 ¢ on-
pezneneHreM K03 GUINCHTOB YpaBHEHHS 110 U3BECTHOMY alroputmy: a; = (XXyi)/n, ap = Zyi/n.

4. IlpuemamMu TOYHOIO BBINOJHEHUS IIJJaHA OHKCIEPUMEHTA B pPa3HbIX YCIOBUAX J1aOOpaTOPHBIX,
MOJTYIIPOMBIIIEHHBIX, IPOMBIIIJIEHHBIX) ¢ 00ECIIEYEeHHEM YeThIPEX MPUHIIMIIOB IJIaHA.

5. Brnagets anpuopHoil HHpopmanueir 00 00beKTe UCCIeA0BaHUs, PErYIUPOBaHUS sl BbIOOpa Hanbolee
palMoOHAIBLHOTO TJIaHA SKCIEPUMEHTA.




Memoouueckue pekomenoayuu 0 HOO20MOBKU K IKIAMEHY

DK3aMeH SBJSeTCS HEOThEMJIEMON YacThio Y4eOHOro mpolecca U MpU3BaH 3aKperuTh U
YIOPSAOYUTh 3HAHUSA CTYAEHTA, MOJYYEHHbIE HA 3aHATHSAX M camocTosTesbHO. Kpome Toro,
MOJArOTOBKA K HSK3aMEHY HalpaBlieHa Ha MPUMEHEHHE IOJIyYEHHBIX 3HAHUN I peleHUs
NPaKTUYECKUX 3a/a4 M0 CHEIHAIbHOCTH, HNPOQHI0 MOArOTOBKUM. Ha mpoBeneHue sk3ameHa
OTBO/JISITCS YaChl 3aHSTHI MO PACIIHCAHUIO.

Cpaue »sK3aMeHa IpenuiecTByeT paboTa CTyJAEHTa Ha JIEKIMOHHBIX, CEMHHAapCKHUX
3aHATHUAX M CaMOCTOsITENbHAss paboTa MO M3YyYEHHUIO MpeaMeTa W IMOATOTOBKH pedepaTtoB U
KypcoBbIX paboT. OTCyTCTBHE CTyJIeHTa Ha 3aHATHUAX O€3 YBKUTENbHOW NPUYMHBI U
HEBBINOJIHEHUE 33/IaHUN CaMOCTOSITENIbHON PAa0OTHI SBISETCS OCHOBAaHUEM JISi HEAOMYIIECHUS
CTYJEHTA K 3K3aMEHY.

[ToaroroBka Kk 5K3aMeHYy OCYHIECTBIISIETCS HA OCHOBAaHMHM METOJAMYECKUX PEKOMEHIAlUn
[0 JIMCIUIUIMHE M CIMCKa BOIPOCOB U3y4aeMON TUCIMILIMHBI, KOHCIIEKTOB JIEKIIUH, y4eOHUKOB
U y4eOHBIX ITOCOOMH, HaAyYHBIX CTaTel, H(OPMAaLIUU CPEbl UHTEPHET.

3a 3-4 nHA NOATrOTOBKU 00y4YaeMblil TOJKEH CUCTEMATU3UPOBATh 3HAHUS, [TOJIyUEHHBIE B
TeYeHHe ceMecTpa. BHauane cienyeT mpoCcMOTPETh BeCh MaTephall TUCIHUIUIMHBI (MOAYINS) U
OTMETHUTH TPYAHBIC JIJIsi ce0s1 Bompockl. O0s13aTeNbHO B HUX pa3o0partbesi. B ciyuae HeymauHOro
pe3ynbTaTa Takoro pasbopa, ciefyeTr 3afaTh 3TH BOIMPOCHI MPENoiaBaTeNll0 Ha KOHCYJIbTallUU
nepel SK3aMEHOM, MOCEUIEHUE KOTOPOW B 3TOM CiIy4ae SIBISETCS MOJIE3HOW M KeJIaTelibHOW. B
UTOTEe Tepell 5K3aMEHOM IIeNIeCOOO0pa3HO IMOBTOPUTh OCHOBHBIE MOJOXKEHUS JAUCHUIUIMHBI C
OTMETKOM CTENEHH YCBOEHHUS MaTepuaa.

OcHoBHbIE MpaBujia MOATOTOBKHU K IK3aMEHY.

1. Jlyume cpa3y COpHMEHTHpOBATHCS BO BCEM MaTepHalie M OOOCHOBAHO PACIIOJIOXKUTH
BECh MaTepuajl COIVIACHO 3K3aMEHAIMOHHBIM BOINPOCAM WJIM BOIMpocaM, OOCYKIaeMbIX Ha
ceMHHapax. JTa paboTa MOXXET 3aHSATh MHOTO BPEMEHH, HO TJIaBHOE — 3TO OPHEHTHUPOBAHHE B
M3y4aeMoil TUCUUIUIHHE.

2. Cama moJAroTOBKa HE JIOJKHO OBITh CBSA3aHa C «3allOMUHAHUEM», a B IEPBYIO OYEPE/h
— C MEPEOCMBICIIEHHEM MaTepuaa, U aKe pacCCMOTPEHUEM allbTEPHATUBHBIX UJCH.

3. CTyneHT AOKEeH MpOAEMOHCTPUpPOBATh HAa HK3aMEHE, YTO OH YCBOWJ «BCE», YTO
TpebyeTcs 1o nmporpaMmme 00y4eHus: WIK 1o MporpaMMe KOHKpETHOro npemnojanarens. [lanee oH
MOJKET BbICKa3aTh UHbIE, HO apTyMEHTHPOBAHHBIE TOUKHU 3PEHMUS.

6) HOpﬂ}IOK NMPOBCACHHUSA HpOMeH(yTOqHOﬁ aTTeCTallu, MoKa3aTe/iu U KpUuTEpuu
OIICHUBAHUA

[Ipomexyrounass arrectauus 1o jaucuuiuimHe «llmaHupoBaHMe 3KCIIEpUMEHTa»
BKITIOYA€T  TEOPETUYECKHE  BONPOCHI,  TO3BOJIAIONIME  OLEHUTH  YPOBEHb  YCBOCHUS
00y4aromMMuUCs 3HaHUH, U NMPaKTUYECKUE 33aJJaHMs, BBIABISIOIINE CTEeHb COPMHUPOBAHHOCTH
YMEHUH U BIaJieHuil, poBOIUTCS B (hopMe SK3aMeHa.

DK3aMeH M0 JIaHHOW JMCLUIUIMHE MPOBOJUTCSA B YCTHOH (opMe MO 3K3aMeHAlMOHHBIM
OouneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

Kpumepuu oyenxu (8 coomeemcmeuu ¢ gpopmupyemuiMu KOMNEMeHYuamu u
NAAHUPYEMbIMU PE3YTbMamamu 00yYeHuUs):

— Ha OLIEHKY «Hey/l0BJeTBOpPUTEJbHO» (1 Oamn) — oOydarouuiics He MOXET MoKa3aTh
3HaHWS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHWS HWH(POpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/]1a4;

- Ha OIICHKY «HeY/10BJIeTBOPUTEJIbHO» (2 Oana) —00ydaromuics JeMOHCTPUPYET 3HAHUS

He Oonee 20 % TeOpeTHUecKoro Mmarepuaia, JOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKH PEIICHHS MPOCTHIX 3a/1a4;

— Ha OIIEHKY «YyAOBJIETBOPUTENbHO» (3 Oamna) — oOyuarommiics IE€MOHCTPUpPYET



MOPOTOBBIM YPOBEHb C(HOPMHPOBAHHOCTH KOMITETEHIIMH, B XOA€ KOHTPOIBHBIX MEPHIIPUATHI
JOMYCKAlOTCA OIIMOKU, MPOSBISETCS OTCYTCTBUE OTHEIbHBIX 3HAHUM, YMEHHI, HaBBIKOB,
06y‘-I&IOH.[PIfIC5I HCIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUS IIPU OICPHUPOBAHUN 3HHAHUAMU U
YMEHHSIMH NIPU UX NIEPEHOCE Ha HOBBIE CUTYalUU;

— Ha OLIEHKY «Xopomo» (4 6amna) — oOydJarouuiics JeMOHCTPUPYET CPETHUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTpyJHCHUA IIPpU AHAIWUTHYCCKUX OIICpalusiX,
nepeHoce 3HaHUi U YMEHUI Ha HOBbIE, HECTAaHAAPTHBIE CUTYaIUU;

— Ha OLICHKY «OTJHYHO» (5 6ayuioB) — oOydaronuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
yueOHOro MaTepualna, CBOOOJHO BBITIONHSET IMPAKTUYCCKHE 3a/laHus, CBOOOIHO ONEpUPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSAET HX B CUTYaIUSX MOBBIIICHHOMN CII0KHOCTH.

8 YueOHO-MeTroaUYEecKoe U HHGOPMAIMOHHOE oO0ecIedyeHne
JUCIUILTUHBI (MO/TyJIsT)

a) OcHoBHas JInTeparypa:

1. Mensandenko, A.C. AHanu3 JaHHBIX B MaTepUaloOBeeHUH : yueOHoe mocodue / A.C.
Menbanuenko. — Mocksa : MUCHUC, [6. r.]. — Yact 1 — 2013. — 72 c. — ISBN 978-5-
87623-666-1. — Tekcrt : anexTpoHHbIH // JlaHb : 3MeKTpoHHO-Onbmmoreunas cuctema. — URL:
https://e.lanbook.com/reader/book/117168 (mata obpamienus: 18.12.2019). — Pexxum goctyna:
JUIsl aBTOPH3. T0JIb30BaTEIIEH.

2. Auapees, C. M. MonenupoBaHie 0OBEKTOB U CUCTEM yIIpaBieHHs : yueOHoe mocodue /
C. M. Anapees ; MI'TVY. - Maraurtoropek : MI'TVY, 2017. - 1 anektpon. ont. nuck (CD-ROM). -
3arn. ¢ Tutya. skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true  (mara oOpamenus: 04.10.2019). -
Maxkpoobbekt. - Tekct : snextponHbid. - ISBN 978-5-9967-1028-7. - CBenenust JOCTYIHBI
takke Ha CD-ROM.

0) lonojiHUTeILHAS JIUTEPATypa:

1. Anmnep, FO.Il. Merononoruss u mpakTUKa IUIAHUPOBaHHS JKcriepuMeHTa B Poccum :
moHorpadus / FO.I1. Aanep, FO.B. I'panosckuii. — Mocksa : MUCUC, 2016. — 182 c. —
ISBN 978-5-87623-990-7. — TekcT : »neKTpoHHbIH / JlaHb : 31eKTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/93686 (nata obpamenus: 17.12.2019). — Pexum
JIOCTYIIA: ISl aBTOPHU3. TIOJIb30BATEIEH.

2. Menpanuenko, A.C. MaremaTudeckas CTaTHCTHKa W aHAIW3 JaHHBIX @ y4eOHOE
nocooue / A.C. Menpanuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-
62-9. — Texkct : snekrpoHHslii / JlaHp : snekTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/108035 (mara oOpamenus: 18.12.2019). — Pexxum nmoctyma: mmst
aBTOPH3. IIOJI30BATEIICH.

3. Crenanos, I1.E. [InanupoBanue skcnepuMenTa : yueOHo-meroandeckoe nocoodue / I1LE.
CrenanoB. — MockBa : MUCHC, 2017. — 22 c.— Tekcr: 3nekTpoHHbIH / JlaHb
AJIEKTPOHHO-OMOmoreunas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEIICH.

B) MeroauyecKkue yKa3zaHus:

1. Cratuctuyeckre MeTo/ibl OOpabOTKM M aHAIM3a YUCIOBOW HMH(pOpMAIMU, KOHTPOIS U
ynpBbUIeHHs KauecTBoM npokata/M.U. Pymsuues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
YepkacoB, A.B. JlorunoB. — YuebHoe nocobue. — Marautoropck: M3n-Bo MarHuToropck. roc.
TexH. yH-Ta uM. I'.1. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuanThl 33JaHuil 10 aHAIW3Y YHUCIOBOM HHMOpMAIMM IS
OakanaBpoB. — MeTtoauueckue ykasaHus. - Marautoropck: M3a-Bo MarHutoropck. roc. Te€XH.
yHa-Ta uM. [.11. Hocosa, 2017. 15 c.


https://e.lanbook.com/reader/book/117168
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.%20pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.%20pdf&show=dcatalogues/1/1138496/3337.pdf&view=true
https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035
https://e.lanbook.com/book/108113

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

KommbproTepHble TpOrpamMMbl, HArJsIIHBIE TTOCOOMS, MAaKEeThl, MOJENIH, TEXHHYECKHE
cpenctBa oOydeHUs (TEXHHUYECKHUE YCTPOMCTBA C MUIAKTUYECKHM OOECIICUeHHEM), MeUYaTHbIS,
BUICO W ayIuOMaTepuaibl, JOKYMCHTAJIbHbICE MaTepuaibl, y4eOHbIE MOJETH, CpEICTBA
UMUTAIIH, IPOTPAMMHEIE CPEICTBA OOYUICHHUS U JP.

[TporpaMMHBII KOMITIEKC JJIi UMHUTAIIMOHHOTO MOJIEIMPOBAHUS MPOIIECCOB 00pabOTKH
JaBJIEHUEM U TepMuueckoil 00padotku MetamuioB DEFORM 3D.

— UWHTEpHET-pecypc «IJEKTPOHHBIM YYEOHHK IO CTaTHCTHKE». — PexxuM nocryma:
http://www.statsoft.ru/home/textbook/default.htm

IlepeyeHb MPpOrpaMMHOro odecrneyeHust

Haumenosanue 10 No noroBopa CpoK 1eiCTBHS JIMIEH3UU

MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 Beccpouno

7Zip Coboano beccpouno
pacrpocTpaHseMoe

FAR Manager ?86011}10 PacHIpOCTpansieMoe 6eccpodHo

Deform 3D Tes-137/2010 AS ot | beccpouno
09.12.2010

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MarepuanbHO-TEXHHUUECKOE 00eCTIeYeHNE AUCIUIIMHBI BKIIOYALT:

[Ipy yreHny JNEeKUMH U BXOJAE NPAKTUYECKHUX 3aHATUN MCIOJIB3YETCsS WIUIFOCTPATHBHBIN
MaTepuai B BUJIE IUIAKATOB, YEPTEIKEH, aTJIACOB 110 INTAHUPOBAHUIO SKCIIEPUMEHTA.

Jlexuuy 4MTAIOTCSA C HUCIIOJIB30BAHUEM MYJIbTUMEIUWHOIO 00OpYyIOBaHUS, MPE3ECHTAIIM-
OHHBIX MaTEPHUAJIOB.

Ha Bcex mpakTudeckux 3aHATHSX CTYAEHTbI paOOTalOT COBMECTHO C IOCIIEIYIOIUM
IPYNIIOBBIM ~ aHAJIM30M IMOJYYEHHBIX pE3yJIbTaTOB (KOJUIEKTUBHOE B3aWMOJIEHiCTBHE TIO
TEXHOJIOTUN aKTUBHOTO OOYUYEHMUS).

JUis BBIMONHEHUS! CAMOCTOSITENIbHBIX 3a/1aHUil CTy/leHTaM HeOoOXOIMM IepCOHAIbHBIN
KOMITbIOTEp cO cTtanaapTHeIM makeToM Microsoft Office (Word, Excel, Power Point).

MarepuanabHO-TEXHHUYECKOE 00eCTIeYeHHE TUCIUIIIMHBI BKIIOYALT:

Tun u Ha3BaHUE AYAUTOPUU

OcHalieHue ayiuToOpuu

Ayautopuu A 1eKuun

MynbTuMenuitHbIe CpeACcTBA XpaHEHHs, IepeJadn 1
npeAcTaBieHusi HHpopMaluu

AyauTtopuu s MPaKTUIECKUX
3aHATHI

[Tepconanbhbie KomIbIOTEphI ¢ aketom MS Office, Beixomzom
B VIHTEpHET U C IOCTYNOM B 3JIEKTPOHHYIO HH(POPMAILIMOHHO-
00pa3oBaTeIbHYIO CPe/ly YHUBEPCUTETA

AynuTOpUH JIJIs1 CAMOCTOSATENBHOM
paboThI

[Tepconanbhbie KomIbIOTEphI ¢ aketom MS Office, Beixomzom
B VIHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYO HH()OPMAIIOHHO-
00pa3oBaTeIbHYIO Cpe/ly YHUBEPCUTETA

AynuTopuu s TPYIIIOBBIX
KOHCYJIBTALIMM; ISl UHAMBHUIYaJIbHBIX
KOHCYJIbTALUI

[lepcoHalbHBIE KOMIIBIOTEPHI, AIIEKTPOHHBIE TaJKETHI
o0yJaronuxcs

AynuTopuu 1S XpaHEeHUs
000pyIOBaHUS: CKIIAJICKUE
nomerieHust kadeaps! JIIMTuM (cekums
MaTepHaJOBEICHUS])

ITepcoHaNbHBIC KOMITBIOTEPHI, IEMOHCTPAIIMOHHBIC KPAHBI,
NPOEKTHPYIOIee 000PyI0BaHHE H T.I1.
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