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1 Heau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

Llensto ocBoeHust moayns nucuuriuiiHbl b1.5.20 6a3oBoit wactu gucturuinH Ojoka 1
yueOHoro tutana «[lmaHWpoBaHWE OKCIIEPUMEHTa» SBISETCS IOATOTOBKA OaKaJIaBpOB IO
3a04HOM (hopme 00ydeHus no Hanpasienuto 22.03.02 «Metamryprus» u npo(rIro MoAroTOBKH
«Merammyprusi 4YepHBIX METAJUIOB» -3a04Hast (opmMa oO0ydeHUss - K NpodecCHOHATHHON
NESTEIbHOCTH B COOTBETCTBUM ¢  TpeboBanusimu DenepanbHoro ['ocynapcTBeHHOTO
00pa3oBaTebHOrO CTaHIapTa.

38.,[[3‘16171 HU3YUCHUSA AUCHHUIUIMHBL ABJIIACTCA IIOATOTOBKA CTYACHTOB K TBOPYCCKOMY
NPUMEHCHHUIO TIOJYYCHHBIX 3HAHWW MPU CO3JaHUHM HOBBIX M COBEPIICHCTBOBAHHIO ICHCTBYFOIIMX
TEXHOJIOTHYECKHX POIECCOB, (OPMUPOBAHUIO Y CTYIEHTOB CUCTEMbI 3HAHHIA 110 IIAHUPOBAHUIO
JKCIIEPUMEHTOB BO BceX cdepax yd4eOHOH M IMPOU3BOJCTBEHHOW NEATENbHOCTH. JTa 3a7ada
pelaeTcs CIeAYIIUMU CIIOCO0aMH:

- 1aTh TIOHATUA 00 OIICHKE SKCIIEPUMEHTAIBHBIX TAHHBIX, FeHEPAIbHON COBOKYITHOCTH U
BBIOOPKU M3 HEE CITyJailHBIX BEINYNH,

- chopMupoBaTh Yy CTYyJAEHTA MPEACTaBICHHUS O KOPPEJISIMOHHOM M PErpecCHOHHOM
aHaJIM3aX, CETOJIUKE OICHKA W OTCCHBAHHWHM PA3UYHBIX (PAKTOPOB BBIOOPOK CIydaiHBIX
BEJIMYUH;

- HAy4YuTh OOYYAIOIMXCS METOJaM IUIAHHPOBAHHOTO JKCICpPUMEHTa U  IOHMCKa
ONTUMAJBHBIX 3HAUYCHUN (QYHKIUK OTKIMKA B OIpPEIEJICHHOW O00JIaCTH CYIECTBOBAHUS
(aKTOpPOB TEXHOJIOTUYECKOTO MPOIIECCa;

- MPUMEHATh METOJbl IUIAHUPOBAHHOTO SKCIIEPUMEHTAa Ui OOJIErYeHUsi pacueToB IMPHU
MPUMEHEHHUU APOOHOTO (PaKTOPHOTO IKCIICPUMEHTA.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM
MporpaMmbl NMOATOTOBKHU 0aKajiaBpa

Hucuumuinza b1.5.20 «I[1naHupoBanue skcrepuMeHTa» BXOAUT 0a30Byr0 yacTh Osoka 1
00pa3oBaTeNbHON MPOrpaMMbl U SIBJISIETCS OCHOBOM JUIsl JUCHMIUIMH TNPOQECCHOHAIBHOTO
LUKJIA.

JUis  u3ydeHWs ~ AUCHMIUIMHBI ~ HEOOXOAWMBI  3HaHUs  (YMEHHs,  BIIAJCHUS),
chopMHpOBaHHBIE B  pe3yiabTaTe  M3Y4YE€HUS JUCHUIUIMH  €CTECTBEHHOHAy4HOIO U
MpoeCCHOHAIBHOTO NUKIOB, Takux kKak b1.5.09 «Martematukay, b1.5.10 «®uzuxa» b1.b.11
«Xumusy, b1b.15 «Mudopmartuka u nnpopmanmonusie TexHoiaorun», b1.B.J1B.03.01 «Ananu3
ymcioBoit nuopmarun» win b1.B./IB.03.02 «MaremaTuueckasi CTaTUCTUKA B METAJUTYPTUN», a
3HaHUS, YMEHHsI M HaBBIKU, MOJTY4YE€HHbIE NIPU €€ M3ydeHuH, OyayT HCIOJIB30BaHbI B Mpolecce
OCBOEHUS CHEIHAJIbHBIX AMCLMILIINH, IPH KYpCOBOM NPOEKTUPOBAHUH, MOATOTOBKE W 3alllUTe
BKP, B npaktuueckoii npodeccuoHalbHOM IesITeTbHOCTH.

[Tocnenyronne AUCHUIUIMHBI, KOTOpble Oa3upyroTcss Ha aucuuimuHe «llnanupoBanue
skcnepuMeHTa» - bl1.b.21 «MeTtonel uccnenoBaHuss MarepualoB M Ipoueccos», bl.B.13
«Hayuno-uccrnenoBarensckass pabora», b1.B.JIB.04.01 «Mertoasl onTUMH3AIUN» WU
b1.B./IB.04.02 «Yucneunsie meroas», b3.5.02 «lloaroroBka k 3amuTe W amuMTa BBITYCKHOMN
KBaJIM(pUKAIMOHHOU paboTh», [ A.

3 Komnerenuun oOy4dawmerocsi, (popmupyembie B pe3y/bTaTe OCBOCHHS
AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yUeHus

B pesymbrare ocBoeHus guctumuinHel (Moayns) «llmaHupoBaHHE SKCIIEPUMEHTA
oOydJaronuiics 10JDKeH 00J1a1aTh CIeAYIOMMMHA KOMIICTCHITUSIMU:



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 ONPE/ICIICHUS TAHUPOBAHUS SKCIICPHMEHTA,;
- Kiaccu(UKanuioo croco0oB BbIOOpa IJIaHA AKCHEPUMEHTA, TEOPETHYECKHE
OCHOBBI pacueTa K03()(HUIIMEHTOB SMIMPUUECKIX YPAaBHEHUI perpeccu;

- OCHOBBI COCTABJICHHSI MAaTPHUI] TIOJIHOTO U APOOHOTO (PaKTOPHOTO dKCIIEPH-
MCHTA,

- METOJMKY pacyera ko3 duumenTa KOHKOpAALUT

YMeTn

- 3¢(eKTUBHO IPUMEHATHh METO/Ibl IIJIAHUPOBAHUS SKCIIEPHMEHTA,
- CIIO0JIb30BaTh METOAMKY MaT€MaTUYECKOI0 INIAHUPOBAHUS SKCIIEPUMEHTA;

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

Bnaners

- HNPAKTHYCCKUMH HaBbIKaMHW I10 TMPUMCHCHHUIO MCETOJAa IIJIAHUPOBAHUA
OKCIICPUMCHTA,

- MCTOAaMU (1)I/I3I/I‘~I€CKOI“O H TCOMETPHUICCKOI0 HOI{O6I/IH;

- HpO(l)eCCI/IOHaHBHBIM S3BIKOM HpeﬂMeTHOﬁ o01acTH 3HaAHUS

Koa u conep:xanue komnereHuuu: [1K-2 — ciocoOHOCTHIO BEIOMPATH METOIBI
MCCJIeI0BAHMS, TNIAHUPOBATH U TPOBOJIUTH HEOOXOAMMBIEC SKCIIEPUMEHTHI, UHTEPIPETUPOBATH
pe3yNbTaThl U I€TaTh BHIBOBI

3HaTh

- METO/Ibl INTAHUPOBAHUS YKCIIEPUMEHTOB Pa3HOI'0 YPOBHS;
- crocoObl COCTaBJICHNUS TNIAHOB MAaTEMAaTHYECKOT0 SKCIIEPUMEHTA;
- IPOUEAYPHI IONCKA ONTUMAJIBHBIX pENICHUN

VYmMmern

- IPUMEHSTh METO/IbI IUIAHUPOBAHUS SKCIIEPUMEHTOB PAa3HOT'O YPOBHS ;
- COCTaBIIATH IIJIAHBI MATEMATUYECKOT0 HKCIIEPUMEHTA;
- HAXOJUTh ONITHMAJIBHBIE PEIIECHUs H3BECTHBIMU METOIAMHU

Bnanets

- METOJAMU JIAHUPOBAHUS DKCIIEPUMEHTAMU PA3HOT0 YPOBHS;

- METOJIMKOM MOJHOTO U IPOOHOTO MaTEMaTUYECKOT0 SKCIIEPUMEHTA;

- METOJAMU ONIPEAEIIEHUS IKCTPEMAIIbHBIX 3HAUEHUH IIPU ITOUCKE ONTUMAIIb-
HBIX 3HAUCHUI

4 CTpyKTypa U coJepkaHue TUCUMILJIMHBI (MOTYJIs)

OO6m1ast TpyA0€MKOCTh JUCITUTUTMHBI COCTABIISET 4 3aUeTHBIX eMUHULBI, 144

aKaJ. 4aca, B TOM 4YHCJIC:

— koHTakTHas pabora — 10,9 akan. yaca:

— ayJAuTOpHas — 8 akaj. 4acoB;

— BHeayauTopHas — 2,9 akaj. Jaca;

— caMocrosTeNbHas paborta — 124,4 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 8,7 akajl. yaca
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1. Beenenue. Cenenust u3 teopuu Be-| 3 |05 - 0,5 |15 [Ipopabotka Teopernueckoro |Tekylui KOHTPOJIb OIIK 4-
POSITHOCTH M MAaT€MaTU4YE€CKOW CTaTUCTH- (JIeKLIMOHHOT0) MaTepuasa. YCIIEBAEMOCTH. 3YB;
KU (reHepayibHas COBOKYITHOCTb, Nzyuenune nononuautensHoro |IIpoBenenue pacyernoix |I1K 2 -
BBIOOpKa CITy4aitHBIX BEJIMYHH, Marepuaa. paboT c IpUMEHEHUEM  |3yB
XapaKTEPUCTUKU BBIOOpKH) . IloHsATHE O IIK.
BUJAX IJIAHWPOBA-HHUSI MAaTEMaTHYECKOTO
u ¢u3nyeckoro 9KCHEPUMEHTOB,
MPUHITUIIAX reOMETPH-YECKOTO "
¢bu3nveckoro nojo0us 00BEK-TOB
yIIpaBJICHUSI.
2. Craructuueckue meroas! B ympasie-| 3 |05| - 10,5/0,51|15 [Tpopabotka Teoperndeckoro |TeKyluii KOHTPOJIb OIIK 4 -
HAHM Ka4yeCTBOM MpOAyKIMH. Texkymumi (JIeKLIMOHHOT0) MaTepuaa. yCII€Ba€MOCTH. 3YBI;
KOHTPOJIb MpOAYKUMHU. [IpuHIMMBI BbI- Nzyuenne nononnutensHoro |IIpoBenenue pacuetnbix |(I1K 2 —
00pa KOHTPOJIMPYEMBIX TTApaMETPOB U MX MaTepuaa. paboT c IpUMEeHEeHUEM  |3yB
YPOBHA B CTaJapTax Ha MeTajulypruyec- [IpopaboTtka metoanyecknx  |T1K.
Kyto npoayknuto. CraTrucTudeckoe odoc- yKa3aHUH K MPaKTUYECKUM 3a-
HOBaHHE 00BbeMa BBIOOPKHU MPH KOHTPOJIE HATHSM, COCTABJIEHUE KOHC-
y TmocTaBmmKa W motpedurtens. KoHt- TIeKTa, TIOATOTOBKA OTBETOB IO
posbHbIe KapThl. OOmas cxema yrpasiie- KOHTPOJIBHBIM BOTIPOCAM.
HUSI TEXHOJIOTUIECKUM OOBEKTOM C ajam-
TUBHBIM OJIOKOM
3. XapakTepucTUKu BUAOB sKcnepumen-| 3 |05 - 0,5 (154 [Mpopabotka Teoperndeckoro |TeKyluii KOHTPOJIb OIIK 4 -
TOB (T€OpEeTHYECKHil MOAX0MA, MaTeMaTH- (JIeKLIMOHHOT0) MaTepuasa. YCIIEBAEMOCTH. 3YB;
YeCKoe CHMYJIMpPOBAHHE YCIOBHH 3JKcIie- W3zyuyenne nononaurtensHoro |IIpoBemenue pacuyerHeix |I1K 2 -
pUMeHTa, (HPU3NIECKUI SKCIIEPUMEHT), yC- Marepuasa. paboT c IpUMEHEHUEM  |3yB
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JIOBUS TOJ00MST (U3HYECKOTO OOBEKTa U [Ipopabotka metoguueckux  |ITK.
MaTepuaabHOW Komuu. BeiOop Hambonee YKa3aHUH K IPAKTHYECKUM
3¢ dexTuBHON cxeMbl sKcniepumenTa. Co- 3aHATHUSM, COCTABICHUE KOH-
CTaBJICHUE IUIaHAa IPOBEJACHUS 3KCIEepHU- CIIEKTa, IOArOTOBKAa OTBETOB
MEHTOB pa3HbIX YpOBHEH (OMBITHBIH, Ja- 110 KOHTPOJIbHBIM BOIIPOCAM.
00paTOPHBIH, MOIYIIPOMBIIUICHHBIN, TIPO-
MBILUICHHBIN, W3TOTOBJIEHUE  OIBITHO-
IIPOMBIIIIJICHHOW apTHH)
4. BBenmenue B MeToquKy IwianmpoBanus| 3 |05| - 10,5/0,511|16 [Mpopabotka Teopetndeckoro |TeKyIlui KOHTPOJIb OIIK 4 -
JKCIIEPUMEHTA (obmme MOHSTHS, (JIeKLIMOHHOT0) MaTepuaa. YCIIEBAEMOCTH. 3YB;
MIPUHLUIIB). 3371051 rmapamMeTpoB Nzyuenne nononnurensHoro |IIpoBenenune pacuerHoix |I1K 2 —
ONTUMHU3ALIMY, OOOOILIEHHBIH MapaMerp Marepuaia. paboT c IpUMEHEHUEM  |3yB
ONTUMM3ALNHU, PYHKLHUS KeTaTeTbHOCTH. ITpopabotka meroanueckux | ITK.
Bri6op THUITA MaTeMaTUYECKOM YKa3aHHUI K MPAKTUYECKUM 3a-
MIOJINHOMHMAJIBHOW MJIM MIHOM MOJEJIH. HATHUSAM, COCTaBJIICHUE KOHC-
MIeKTa, IOJrOTOBKA OTBETOB IO
KOHTPOJIbHBIM BOIIPOCaM
5. lonueiit 1 npoOHbIA QakTopHbI 2kc-| 3 |05 - 0,5 |16 [Mpopabotka Teoperndeckoro |TeKyluii KOHTPOJIb OIIK 4 -
nepuMeHT. [IpaBuiia mocTpoeHus I1aHOB (JIeKLIMOHHOT0) MaTepuasa. YCIIEBAEMOCTH. 3YB;
— JpOOHBIX peryIMK. PUCKU mpH HCIIOINb- Nzyuenue nononuutensHoro |IIpoBenenue pacyernoix |I1K 2 -
30BaHUU IJIAHOB C APOOHBIMH PEITMKAMU Martepuana. paboT c IpUMEHEHUEM  |3yB
— BJIMSHUE HA TOYHOCTh IPOTHO3HMPOBA- IMpopa6orka metommueckux  |IIK.
HUS (QYHKIMM OTKIMKA. THUIBI IJIAaHOB yKa3aHUU K MPaKTUUYCKHUM 3a-
HKCIEPUMEHTa — JIBY- U TpeX (haKTOpHbBIE HATUSM, COCTaBJIEHHE KOHC-
mwiansl tima N = m" (N — meobxomumoe MEKTa, ITOAr0TOBKA OTBETOB IO
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KOJHMYECTBO OMBITOB, M — KOJUYECTBO KOHTPOJIbHBIM BOIIPOCaM
YpOBHEH BapbUpPOBaHUS CIydyalHBIX (ak-
TOPOB, N — KOJWYECTBO (PAKTOPOB)
6. Koapdunuent konkopaanuu (Kodg- 3 |05 0,5/051| 16 |IIpopabotka Teoperndeckoro |TeKylui KOHTPOJIb OIIK 4 -
(UIHMEHT coriiacus) Py SKCIIEPTHOM (JIeKLIMOHHOT0) MaTepuasa. yCII€eBaeMOCTH. 3YB;
OLICHKE BIUSAHUSA (HaKTOPOB HA (PYHKIIHIO Nzyuenune nonomuautensHoro |IIpoBenenue pacyerHosix (11K 2 —
oTKJIMKa (mapameTp ontumuzaium). Oc- MaTepuaa. paboT c IpUMeHEHUEM  (3yB
HOBHBIE CBOMCTBA MaTpHIIbI MaTeMaTH- ITpopadorka metomnueckux  |[ITK.
YeCKH TUTAaHUPYEMOTO dKCIiepuMeHTa (op- yKa3aHWH K MPAKTUUCKUM 3a-
TOTOHAJIBHOCTH, POTOTA0EIBHOCTD, CHM- HSITHSIM, COCTaBJIEHUE KOHC-
METPUYHOCTb, HOPMHUPOBKA SKCIIEPUMEH- HeKTa, HOJArOTOBKA OTBETOB I10
TAJIBHOW MaTPHIIBI). KOHTPOJILHBIM BOIIPOCaM
7. Metonuka pacuera ko3 GpHUIHeHToB 3 105 0,5 16  |IIpopaboTka Teoperuueckoro |TeKymIuil KOHTPOJIb OIIK 4 -
HMIMPUYECKOTO YPABHEHHUS 110 JTaHHBIM (JIeKIMOHHOT0) MaTepHaia. YCIIEBAEMOCTH. 3YB;
[IPOBEICHHOT0 IIJIAHUPYEMOTI'O DKCIIEpU- Nzyuenne nomonmautensHoro |IIpoBenenue pacuerHeix (11K 2 —
MeHTa. CBs3b 3¢ exra Gakropa ¢ Kord- MaTepuana. paboT c IpUMeHEHUEM  (3yB
¢dunmenTamu ypaBaHenus. Kpurepun or- ITpopaborka meroguueckux | IIK.
TUMAaJIbHOCTH IIJIAHOB 3KCIIEPUMEHTA. yKa3aHHUH K MPaKTUYECKUM 3a-
HSITHSIM, COCTaBJIEHUE KOHC-
MIeKTa, MOJIrOTOBKA OTBETOB 10
KOHTPOJILHBIM BOIIPOCaM
8. BBenenue B perieHue 1o noucKy on- 3 105 0,5/0,51| 15 |IIpopabotka TeopeTnyeckoro |TeKyluid KOHTPOJIb OIIK 4 -
TUMaJIbHOTO SKCTPEMAJILHOTO 3HAUEHHUS (JIeKLIMOHHOT0) MaTepuasa. YCIIEBAEMOCTH. 3YB;
napameTpa ONTHMHU3ALUU B 00JIACTH OI1- Nzyuenune nononuutensHoro |IIpoBenenue pacuyernosix (11K 2 -
penenennsi GyHKIIUUA IBYX ¥ MHOTO(aK- Marepuasa. paboT c MpUMeHEHUEM  [3yB
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TOPHBIX ypaBHEHUH (METO KPyTOro BOC- [IpopaboTka meronuueckux  |IIK.
xoxnenus bokca-Yuicona u ap.) YKa3aHUH K MPAKTUYCKUM 3a-
HATHSIM, COCTaBJIECHHE KOHC-
[IEKTA, IOArOTOBKAa OTBETOB I10
KOHTPOJILHBIM BOITPOCAM
HToro nmo tucuuijimHe 3 4 - 42 124.4 IIpomexyTounas

arrecrauus (IK3aMeH)




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,
€ TEOPETUUECKUI MaTepuall 3apaHee BBIAACTCA CTYJIECHTAM JJISI CAMOCTOSITEIbHOTO U3YUYEHUS,
JUISL TIOJTOTOBKHM BOIIPOCOB JIGKTOPY, TaKMM 00pa3oM, JEKIHsS MPOXOAMWT IO THITY BOIPOCHI-
OTBETHI-TUCKYCCUSI. JIEKIIMU YHUTAIOTCS C UCIOJIb30BAHUEM MYJIbTUMEIUNHHOTO 000pYIOBaHUSA,
MPE3EHTAMOHHBIX MATEPUAJIOB.

JIeKMOHHBIA MaTepHral 3aKpeIvIsieTCs B X046 NPAKTHUYECKUX 3aHATHMI, HA KOTOPBIX BbI-
MIOJTHSAIOTCS TPYNIIOBBIC WIIM MHIUBUAYAJIbHBIC 3a1aHus IO TIpoiiieHHOM Teme. [Ipu npoBeaeHuu
MPAKTUYECKUX 3aHATUNA HCIOIB3YETCSl METOJ] KOHTEKCTHOTO OOYYCHHsS, KOTOPBIH TO3BOJISET
YCBOUTH MaTepuaj TyTEM BbBIABICHUA CBSI3€H MEXKIY KOHKPETHBIM 3HAHHMEM U  €ro
IIPUMEHEHUEM.

[Ipy BBINOJHEHUH MPAKTUYECKUX 3AHATHI MCIOJIb3YETCS TEXHOJOTUSI KOJJIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATHUS MPOBOMASTCS B BHUJIE OOCYXKJICHUS MOJYYCHHOTO 3aJaHHs, MPH ITOM
CTYJIEHTBHl pabOTalOT COBMECTHO C MOCIEAYIOIIUM TPYIIOBBIM AHAIU30M MOJIYYEHHBIX pe-
3yJIbTATOB.

B y4eOHOM mpoliecce UCHONB3YIOTCS aKTHUBHBIE U HHTEPAKTUBHBIE (POPMBI MPOBEACHUS
3aHATHIA (KOMITBIOTEPHBIC CUMYJISAIINU, pa300p KOHKPETHBIX CHUTYyalluil) B COYETaHWU C BHeay-
TUTOPHOU paboToil ¢ 1enbio (GOPMUPOBAHUA U Pa3BUTH MPOGECCHOHATBHBIX HABBIKOB 00Y-
JaIOIIUXCA.

CaMocrtosiTenbHass paboTa CTYACHTOB CTHUMYJIHPYET CTYACHTOB K HWHAMBHUAYaJIbHOMI
popaboOTKe TeM B MPOIIECCE HANUCAHUs pedepaToB, BBHITIOJIHEHHUS WHIWBUIYAIbHBIX 3aaHU, B
MIPOIIeCcCe MOATOTOBKHM K KOHTPOJBHBIM paboTaM U UTOTOBOM aTTECTAIIHH.

6  Y4yeOHO-MeTOOMYeCKOe  oOecreyeHHEe  CAMOCTOSITEIbHOH  padoThI
00y4Yar MU XCH

Ouyenounvie _cpedcmea 0I5l _NpOSeOeHUs, MEKYUle20 KOHMPOJa 68 68Uoe ayoumopHou
xoumpobHou pabomoi (AKP)
Ilepeuenv mem 0151 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUSAM.
Hcxonnble naHHBIE Ui TPOBENCHHUS TMPAKTUYECKUX 3aHATUN MpeAcTaBleHbl 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 nepsuyHast 00paboTKa BHIOOPKH CITy4aifHOW BEITMYMHBI

Bbruriciute € TpUMEHEHHEM — TMporpaMMHOro  mpoaykra EXel  cratmctuueckue
XapaKTePUCTUKH (MUHUMAIbHBIC, MaKCHUMallbHBIC, pa3MaxX 3HAYCHUH, CpeIHUE 3HAYCHUS,
CPEIHEKBAIPATUYECKOE OTKJIOHCHUE-CTaHAapTHOE OTKIIOHEHWe, KoddduumeHT Bapuanuw,
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;

- MaKCHMaJIbHbIC 3HAYCHUS CITydaitHbIX BeauurH - (Xi, Yi)max;

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

- cpennee 3HaueHUE (Xicp, Yicp) = Z(Xieps Yiep)/N, TAC N — 00BeM BBIOOPKH;

- CPEIHCKBAJAPATHUECKOE OTKIOHEHHE=CTAaHIApTHOE OTKIOHeHHe Sy = [X (Xj —
XepINT°%; Syi = [£ (Yi - Yo )2,

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

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

- moma BeIOOpkHM (Mod) — Hambosiee YacTO BCTpeYarOIIeecss 3HAYCHUE CITydalHOU
BEJIMYKMHBI (OTPECISICTCS aHATM30M CIIy4aitHON BBIOOPKH MJIH IO THCTOTPAMME).

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

JInst KOHKpeTHOW ciydaiiHoit BemuumHbl (X, Yj) ee pacmpeneieHue B BBIOOpPKE
OTIpeNeNsAeTCsl MOCTPOSHHEM THUCTOTPAaMMBI. AJITOPUTM 3TOTO TOCTPOCHHUS 3aKII0YacTcs B
CIIeIYIOLIEeM:

- Ha OCH OpAMHAT OTKJajbiBaeTcs dvactora (Nj) wim dYactocth (Ni/N) — KOIMYECTBO
3HAUEHHU CITy4ailHOW BEIMYMHBI, ONAJAIOIINX B ONpPEACICHHBI WHTEPBAl 3HAYCHUH; Ha OCH
abLMCC OTKIIAIBIBACTCS HECKOIBKO MHTEPBAJIOB BHYTPU pa3Maxa CIy4alHON BETUYMHBI, YHACIO
ITUX WHTEPBAJIOB ONMPEACISIETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIIY4aeB 3TO YHCIIO COCTABIISET
10 uHTEpBANOB;

- MPH 3TOM TPOBEPOYHBIMH KPHUTEPUSMH IPABWIBHOCTH ITOCTPOCHUS THUCTOTPAMMBI
SIBJISICTS BBITIOJIHEHHS 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 TMO3ULIUN «CTATUCTUKa» (QYHKIUIO «KOppeN», yKa3aTh KOOPAUHATHI COOTBETCTBYIOIIMX Iap
CJlydaliHBIX BEJIMYMH, MOJYYUTh 3HAUEHHUS NapHBIX KO3((PHUIMEHTOB KOPpENALUHU) MOMapHbIe
KO3 (HUIIMEHTH! KOPPETAILUN MKy HE3aBUCMBIMU CIyYailHIMU BETUUMHAMU — [yjxi+1 U MEKIY
3aBucuMbIMU (Yj) ¥ He3aBHCHMBIMHU (Xj) NEPEMEHHBIMH -lyiyi; ONPEIEIUTh UX 3HAYUMOCTD
MyTE€M CPaBHEHMSI C TAOJMYHBIMU, KPUTUUECKUMU 3HAYEHUSIMH K03 () (PULIMEHTa KOPPENIALINH.

Hwxe npezacrasieHa Tabnuua ¢ KpUTUYECKMMHU 3HAUYEHSAMH K03 (uImenTa Koppeisuum
B 3aBHCHUMOCTH OT oObeMa BbIOOpKH (N) W ypoBHS 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 Ko3hGuIMeHTa KOppessiiuu:

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

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

3HauyuMocTh KO3 GUIMEHTa TMapHOW KOpPPENsLUU  ONpeAeNsieTcs CpaBHEHUEM
(dakTUYecKoro 3HAa4YCHHUS KOIPPHUIMCHTA KOPPEISAIMH ¢ TaOJIMYHOM 3HAYCHHEM: CCIIU
dakTryeckoe 3HauUeHUE OOJIbIIE TAOIUYHOTO, TO CYIIECTBYET MEXKIAY HEM3BECTHBHIMH 3HAUMMAS
CTAaTUCTUYECKAs CBSI3b, B IPOTUBHOM CIJIy4ae TaKOBasi CBSI3b OTCYTCTBYET.

AKP 3. Ortceutrp He3Haunmmble (aKTOp aHanu3upyemoi BbIOOpPKH. Onpenenursb
CTaTUCTUYECKU 3HAYMMBIE CBSI3M MEXAY 3aBHCHMBIMH M HE3aBHUCHUMBIMU IIEPEMEHHBIMU U BHJA
pEerpecCMOHHOM 3aBUCUMOCTH, a TAK)KE MEX/1y HE3aBUCUMBIMU [TEPEMEHHBIMHU.

B nepByto ouepenb CTpOUTCS KOPPEISILIMOHHAS MaTPULIA — CHMMETPHUYHAs! OTHOCUTEIIBHO
JUaroHaid (aHaJOTMYHO TaOJUIE CIOPTUBHOIO COPEBHOBATEIBHOTO KOMAHJHOTO WJIU
JUYHOCTHOT'O YeMIIHOHATa) — 00pa3el] PUBOAUTCS HUXKE.

X, X X3 X, Xs Y, Y, Y3 Y,

Xl 1 rx1,x2 r><1,><3 r><1,><4 r><l,><5 ryl,xl W2,x1 ry3,><l ry4,><l
X2 1 r><2><3 I'x2,x4 l'x2,x5 ryl,><2 ry2,><2 ry3,><2 ry4,><2
X3 1 r><3,><4 r><3,><5 ry1,x3 ry2,x3 ry3,><3 ry4,><3
X4 1 M4 x5 Fy1x4 Fy2.x4 Y3 x4 Fya xa
Xs 1 Iy1.x5 Iy2.x5 IY3x5 Yaxs
Y, 1 fyLy2 lyLys ly1ya
Y, 1 MY2y3 ly2,y4
Y 1 ly3.ya
\Z !

3areM 3HadeHHs] KOA((UIMETOB MapHBIX KOPpENsMi OoTMedaroTcsl 3HakoM (+), eciu
3TOT KOX(PPUIMEHT KOppelsIlMU CTATUCTUYECKU 3a4uM, M 3HaKoM (-), eciau KoddduuumeHt
KOppeIsIuy He3HauuM. J[J1si OTCeMBaHUsI HE3aBHUCUMBIX NIEPEMEHHBIX (X-0B) MPOBOAUTCS (OJHH
U3 METOJIOB) CJICAYIOIIas MPOLEAypa: U3 00Iel KOpPEISIMOHOW MaTPHUIIbI BBIIENSIETCS y4acTOK
¢ Xj ¥ B siueiiKax MPOCTABISCTCS COOTBETCTBEHHO (+) i (-).

X1 Xz X3 X4 X5 Kon-Bo
3HAYNMBIX
KOppEJSLM




X | 1 ¥ i ¥ i 210
Xo | + 1 - - + 2
Xs | - i 1 ¥ i 1.0
Xs | + - + 1 + 3
Xs | - ¥ i ¥ 1 210

Takum oOpa3om, mocie IByX UTTEpAUN OCTATUCh 3 X-a - X1, X3, 11 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, 3HaYnMBbIE
koppemsiun X ¢
Yi

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

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

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

Xs r><1,><5/' rxl,x5/' rxl,x5/' rxl,x5/+ Xs5C Y,
3Hau. koppen. Yjc Yic Xy, | YocXy | Yze Xy | Yie X5,

X Xa Xy Xs

Ha ocHoBanuu 3HauMMBIX KO3(PPHUIMEHTOB KOppensauuu Mexay Yiu X onpenesnsercs,
qTo HeO6XOI[I/IMO HOJIy‘-II/ITI) perpeCCI/IOHHI)Ie ypaBHeHI/ISI CJIGIIYIOIIII/IX BHUIOB U C y‘-IeTOM
OTCEUBAHUS X-OB:

Y= agt anXy+ agXy;

Yo=ag + agXs

Y3 =ag+ arXy+ 44Xy,

Y4 =ap+ a3Xs+ asXs;

AKP 4. TIlpu mnomou NOpPUMEHEHUS PErpecCHOHHOTO AaHalIW3a paccyuTaTh
KO3 PUIUEHTH! perpeCCHOHHOIO YPaBEHHUS.

B AKP 3 onpeneneHbl BUABI PErpEeCCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOIMMO
MOJIyYUTh JJI OLICHMBAHHWSA, IIPOTHO3a U YIPABJIEHHUS TEXHOJIOTMYECKMMH Ipoueccamu. [l
pacuera Ko3((UIMEHTOB ypaBHEHUUN &g, @i NPUMEHSAETCS pacueTHbIM METOJ HAUMEHbIIUX
kBagpatoB (MHK) c wucnonb3oBaHueM HCXOJHOM BbIOOpKH ciydailHbix BennunH. MHK
IpearnoyiiaraeT MOMCK AKCTPEMaIbHOrO0 (MUHUMAJIBHOIO) 3HA4Y€HHUS (YyHKUIHMOHATA CYMMBbI
Pa3HOCTH B KBaJIpaTe MeXAY (PaKTUUECKUMH U pacueTHBIMU 3aU€HUSAMH (DYHKIIMHU OTKIIHMKA:

F = Z(Yaaxr — ypacq.)2 — min (0). B ypaBHeHHUE MOJCTABISIFOTCS TIOCTPOYHO (PAKTUUCCKUE
3HAYEHUS Ypaxr- M Ypace. B BUJE ypaBHEHHMs, nomydeHHOro B AKP 3. JIns pelmenust ykazaHHOIO
¢yHKIIMOHaIa HEOOXOAUMO MOIYYUTh CUCTEMY YPaBHEHUH B YAaCTHBIX NMPOU3BOJHBIX U KaXJ0€
U3 YpaBHEHMH MPHUPaBHATH K HYMO. TakuM o0pa3oM, MOIy4aTcsl 3HaU€HUsI CBOOOTHOIO 4iieHa
ypaBHEHUS &p U KO3 ULKMEHTHl pU HE3aBUCHUMBIX MEPEMEHHBIX @i = ayj. [y omepaTuBHOTrO
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 YPAaBHEHHUS PETPECCUN B TEUEHUH BPEMEHH.
CornacHo TpeboBanusim  OCT 14-34-90 «Attecranuss METAUIONPOAYKIIMH  T10
KOPPEJAIMOHHON CBSI3W MEXIY TapameTpaMmu» BO3MOXXHO HCIOJIb30BaHUE PETPECCHOHHBIX
3aBUCUMOCTEH IMapaMeTpoB KadecTBa (BPEMEHHOE CONPOTHUBIICHHS pPa3pbiBy, OTHOCUTEIBHOE
Cy)KeHHE H T.N.) OT (PAaKTOpOB (XMMHUYECKUNA COCTaB CTaIM, TEXHOJOTHYECKHE MapameTphl



npoliecca) Ui MPOrHO3UPOBAHUS CBOMCTB 0€3 OCYIECTBICHUS pa3pyLIaloMuX UCIbITaHuH. Jlis
MIPOBEPKH TOYHOCTH MOJIEIH MPHU 3TOM HAOMPAETCsi KOHTPOJIbHBI MAcCHUB 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 MAaTeMAaTUYECKOU perpeccuu. MeTonuka MpOBEPKHU 3aKII0YACTCs B CIEAYIOLIEM.
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
(CTaHZapTHBIM OTKIOHEHHMEM IapameTpa KauecTBa - Syi). Ecimm cpenHee oTkIOHEHHE MeHee
CTaTUCTUYECKOTO MapaMeTpa, TO YpPaBHEHUE MPU3HAETCS aJC€KBAaTHBIM PEAIbHBIM 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, €CIIU CPEAHEE OTKIOHEHUS AY; UMEeT 3HaK +/- , TO KOPPEKTUPOBKA 3HAYCHUS
ao OyZIeT COOTBETCTBEHHO -/+AY;.

AKP 6. ITocTpouth MaTpHIly HOIHOTO (JaKTOPHOTO 3KCHepuMeHTa 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 Cpe/Hee 3HaueHusi (akropos. B mokasarene
CTETMEHHOW 3aBUCHMOCTH IMPEICTaBICHO KoiuyecTBO (hakTopoB. Ilpu cocraBieHHM MaTpHIIbI
MJIAHUPOBAHUST HKCIIEPUMEHTa HEOOXOJIMMO YUUTHIBATh YETHIPE CBOMCTBA CYIIECTBOBAHUS
ypoBHEH  (AKTOPOB: CHMMETPUYHOCTb, OpPTOTOHAIBHOCTH, POTATA0ENbHOCTb, YCIOBUE
HOPMHPOBKH.

Omnpenenuth K03hGUIMEHTHI ypaBHEHHS 10 U3BECTHOMY aroput™my: & = (TXiyi)/n, ap =
Zyi/n.

AKP 7. [loctpouth Bce BO3MOXHBIE BapHaHThl MaTPULbl IPOOHOrO dKCIIEpUMEHTA THUIIA
23'1, 252, Omnpenenutb KOAPPHUIUCHTHI YPABHEHHUS 110 U3BECTHOMY aqrOpUTMYy: & = (XX;Yi)/n, ao
= Zyi/ n.

AKP 8. Pacuumrare ko3d¢duumeHT KoHKOpaauuu (kod3dduuueHT coriacus) Mpu
HKCHEpPTHON OlLlIeHKE BIMAHUS (PAaKTOPOB Ha (DYHKIHMIO OTKJIMKA (IapaMeTp ONTUMH3AIMU) IO
crenyromteit 3apucumocti: W = 12S/[m?(n-n)], rme S — cymma KBaapaToB OTKIOHEGHHH OT
CPEIHEr0 3HAYEHUs OLEHKHU SKCIIEPTOB, 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-Yuiicona) ¢ NpHMEHEHHWEM HTTEPALMOHHOIO IOUIArOBOr0 METOJAa B HaIpaBJICHUU
rpagueHTa.

Memoouueckue pekomenoayuu 05 NOO20MOBKU K CEMUHAPY - NPAKMUYECKUM 3AHAMUAM

CemuHap - BHJ TPYNNOBBIX 3aHATUH MO KakoW-1uM00 HaydHOH, ydeOHOW M Apyroi
npo0iieMaTuKe, aKTUBHOE OOCYKIEHUE YYaCTHHKAMM 3apaHee IMOATOTOBJICHHBIX COOOIICHUH,
JI0KnMagoB U T.1. C TeMaTHUKOW CEMHHApOB CTYACHTHI 3HAKOMSATCS 3apaHee. AITOpPUTM IMOJArO-
TOBKHM K CEMHUHapy CIIEAYIOIUNA: BHIOpAaB TEMY, CTYAEHT COCTaBJIIE€T CBOM MiaH-TpaduK IMoA-
TOTOBKM K ceMuHapy. s mpuoOpeTeHHs HMIMPOKOro BUACHUS HpOOJEeMbl CTYIEHT CTapaercs
OCMBICIIUTD €€ B 0011IeM 00beMe; TO3HAKOMHUTHCS C TEMOH 110 6a30BOMY Y4eOHOMY TTOCOOUIO UITH
JIpYroli OCHOBHOM PEKOMEHAYEMOW JINTEPATYpPE; BBIABUTH OCHOBHBIE HJEH, PACKPBIBAIOIINE
JaHHYI0 MpoOJeMy; CBEpUTh HX OINpEAeNeHUs CO CIPABOYHHMKAMH, SHIMKIONEAUEH; IMOA-
TOTOBUTH IUIAH-KOHCIIEKT PACKPBITUS JAHHOW MPOOJEMBI; BBISIBUTH HESCHBIE BOIPOCHI U IMOJI0-
OpaTh TOMOJHUTENBHYIO JUTEPATypy AJIS MX OCBEUICHHS; COCTaBUTh TE3UCHI BBICTYIIJICHUS Ha
OTJIENbHBIX JIMCTAX IS MOCIEAYIOIEr0 BHECEHHSI JOTIOJHEHUM U MOATOTOBUTH JOKJIAJ UM pe-



depaT a1 cooOIIeHusT Ha CeMUHApE; MPOaHATU3UPOBAaTh COOPAHHBIN MaTepuan JUIsl TOTOJIHHU-
TEJIbHOM MH(OpMalMM MO TeMaM CEeMHMHapa; TOTOBACh K BBICTYIJICHHIO Ha CEMUHape, MO BO3-
MOYKHOCTH TPOKOHCYJIBTUPOBATHCS ¢ MPENoIaBaTeNIeM; OTHOCUTHCA K COOpaHHOMY MaTepHuany,
KaK K HCTOYHUKY OyyIUX UCCIIEI0BaHUM.

CemuHapCcKue 3aHATUS DPACHIMPSIOT M 3aKPEIUIIOT 3HAHUS, 3aJI0KCHHBIE B TEOPHH
npeamera. Ha HUX BBIHOCATCSA BONPOCHL, OCOOEHHO HEOOXOAMMBIE AJS MPAKTHKH, WIM IPoo-
JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOYKHO PEUIMTh TOJBKO B Ipoliecce coTpynHuuectBa. Cpenu
00s13aTeNIbHBIX TPEOOBaHUN K CEMHHAPY - NIPEIBAPUTEIbHOE 03HAKOMJICHHE C TEMOM, BOIpOcaMu
U JIMTEPATYPOM 110 TaHHOU TEME.

CoBpeMeHHass IpakTHKa MpeangaraeT IUPOKUM KPyr TUIIOB CEMHUHAPCKUX 3aHSTUH.
Cpenu HEX 0c000€ MECTO 3aHMMAET CEMUHAP-IAMCKYCCHSI, T/Ie B AUAIOre XOPOUIO YCBAaUBAaeTCs
HOBasg MHpOpMaIus, BUIHBI YOEXKIEHHUS CTYJEHTa; OOCYKIAaloTcs NMPOTUBOpeuYus (sSBHbIE U
CKPBITBIE) M HENOCTaTKW; JUIL OOCYXKIEHHs OepyTcsi KOHKPETHBIE aKTyalbHbIe BOIPOCHI, C
KOTOPBIMH CTYAEHTBI IPEABAPUTEIBHO 03HAKOMJIEHBI. TaKkke B CEMMHAp BKJIIOYAKOTCSI BOIIPOCHI
JUTS. WH-TEJUIEKTYaIbHON pa3MUHKU (MHOTJA 3TO JUCKYCCHOHHASI CTAaThs, IO KOTOPOW CTaBSTCS
po0-JIeMHbIE BOINPOCHI); AUCKYCCHS MOKET pa3BEpThIBATHCSA 3a0YHO KaK KPYroBOM ceMHUHap.
Jlasnee moABOJATCS WTOTU JHUCKYCCHH, 3aCIYLIMBAIOTCS M 3aIIMILAIOTCA MPOEKTHBIE 3aJaHUS.
[Tocne sToro mpoxoauT "MO3roBoi MITypM" 10 HEpEIIEHHBIM MpoOIeMaM JAUCKYCCHHU, a TaKKe
BBISIB-JSIFOTCS  TIPUKJIATHBIE ACTIEKTHI, KOTOPhIE MOXXHO DPEKOMEHIIOBATh JUIS BKJIIOUEHHS B
KypCOBbI€ U JUILIOMHbIE pabOThl WM B anmpobauuio Ha npakThke. Ha ceccum mpernonaBaTeb
000011aeT pe3yNIbTaThl MPOJICITAHHON CTYACHTOM Pa0OTEHI.

CeMHUHApBI-IUCKYCCUU TPOBOJAATCS C LENBIO BbIIBICHUS MHEHHMS CTYAEHTOB I10
aKTyaJIbHbIM BOIIPOCAaM M3Y4aeMOro IpeaMeTa.

CemuHap-uccieJoBaHue NpeAronaraeT MpeaBapUTesIbHy0 paboTy - HamucaHue pede-
paTa, JOKJIaJa 0 UTOraM ONBITHON paboThl. YyacTue B HEM - 3TO, MPEXKJIE BCEro, IOl CTy-
JIeHTa ¢ npenojanareneM. Pe3ynbraTsl 00CYX/1al0TCs HA CEMUHApEe C HaryisIHbIM [TOKa30M HC-
CJIEIOBATEIILCKOTO MaTepuana (CXembl, TaOmuIpl, TpaduKH, IUATHOCTHYCCKHE METOJIUKH).
YactuuHo Marepuan MoxeT ObiTh BkmtoueH B BKP. Ilpu mnoaroroBke k ceMuHapy-
UCCJIEIOBAHUIO CTYJIEHT M3Yy4yaeT pe3yJbTaTbl TEOPETUYECKUX HCCIIEOBaHUM, COCTaBIsET
6ubnuorpaduio 1o Teme, yuuTcs nNUcath 0030pkl IO TEXHUYECKOH 3a/1aue-mpodieme.

[IpoGneMHbIIl ceMHUHap TOTOBUTCS MpENojaBaTesieM J0CTaTOYHO OCHOBATEIbHO: IMOJ-
O6uparoTcst MpoOJeMHble M KOHTPOJIBHO-NIPOBEPOYHBIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH
TOJILKO TIOCIIE TIPOXOXKICHUS TeMbl. K HEMY CTYIEHTHI TOTOBSITCS II0 JIMTEPATYPHBIM HCTOYHH-
KaM: MOHOrpaduH, CIIpaBOYHMKH, CIOBapH, KypHaibl. K mpoOneMHOMYy ceMHMHapy mpocmar-
puBaeTcs JMTEepaTypa B paMKax pa3MYHbIX HMCCIEAOBAaTENbCKUX IIKOJ (Hampumep
"TpaAuLIMOHHBIE U HETPaIUIMOHHBIE TOAX0/IbI K Ipobaeme").

Haubonburyto 3¢(heKTUBHOCT MPUHOCAT CEMHUHAphI, MPOBOJUMBIE B (OpME KOJIIEK-
TUBHOU MO3HABATENILHON JEATENbHOCTH, UMEIOLIEH ONpeielIeHHble 0COOEHHOCTH, @ UMEHHO:

- pa3zesieHue CTY/AEHTOB Ha TPYIIbI 110 UX JKEJTaHUI0 (C 00sA3aTeIbHbIM yYaCTHEM CTY-
JICHTa C YCTOMUMBBIM HHTEPECOM K JAHHOMY IIPEIMETY);

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

- paboTa B MOCJIEOBATEILHOCTU - UHIMBUAYalbHAs, MapHas (Yalle BCEro MepeKpecT-
HBII ompoc), padoTa B rpymre, KOJIEKTUBHAS,

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

- OKCIIEPTHBIN aHAJIN3 ¢ pacuyeToM Kod(hdUllMeHTa KOHKOPIAIHH;

- OIIGHKA PabOTHI IPYIIIBI IPEToIaBaTeNeM;

- IPOBE/IEHNE CAaMOOIICHKHU.

Ipumepnoiil nepeuenv mem pehepamos 8 gude uHOUsUOYaIbHbIX domauiHux 3aoay (M/3)

1. OcHOBHBIE MNOHATUS W3 TEOPHUM BEPOSTHOCTH U MAaTEMaTHYECKONW CTATUCTHKHU
(reHepanbHasi COBOKYMHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYUH, XapaKTEPUCTUKU BHIOOPKH).



2. IloHsTHe O BUAAX IUIAHUPOBAHMS MATEMaTHYECKOTO M (PU3NYECKOTO SKCIEPUMEHTOB,
MPUHITUTIAX TEOMETPUIECKOTO U (PU3HUECKOTO MOI00Ms OOBEKTOB YIIPABJICHHUS.

3. Texymuii KOHTPOJIb MPOIYKIIHH.

4. TlpuHuumnel BbIOOpa KOHTPOJUPYEMBIX MapamMeTpoOB M HUX YPOBHS B CTaHAapTax Ha
METAJITYPrUYECKYIO IIPOAYKLIUIO.

5. Craructuueckoe 0o0OCHOBaHME OOBbEMa BBIOOPKHM IMPU KOHTPOJIE y IMOCTABIIMKA U
noTpeouTens.

6. KoHTposibHBIE KapTHI.

7. O0uias cxema ynpaBieHHs TEXHOJIOTHYECKUM 00BEKTOM € aIallTUBHBIM 0JIOKOM

8. Teopernueckuii MOaX0A, MaTEMAaTHUYECKOE CUMYJIMPOBAHHE YCIOBUN 3KCIEPHUMEHTA,
¢bu3nUecKuil FIKCIIEPHUMEHT.

9. YcnoBus nonobust pusmdeckoro o0beKTa U MaTepUaIbHON KOMHH.

10. Be16op naunbosnee 3¢ peKTUBHOM CXEMBbI SKCIIEPUMEHTA.

11. CocraBieHue IIaHA TMPOBEIACHUS DKCIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN,
1ab0paToOpPHBIi, HOJIYTIPOMBILIEHHBIH, IIPOMBIIIEHHBIH, M3TOTOBJICHHE OTIBITHO-
MIPOMBIIIICHHON apTUH).

12. Buapl mapamMeTpoB ONTUMHU3ALUH, OOOOIIEHHBIN TapaMeTp ONTUMU3ALUU, QYHKIUSA
JKEJIaTeTbHOCTH.

13. BeiOop Tuna MareMaTu4ecKoi MOJIMHOMHAIbHON UM HHON MOJIENH.

14. TIpaBuma nocTpoeHUs MIAHOB — APOOHBIX PEILIUK.

15. Pucku npu MCIIONB30BaHUHU TUIAHOB C TPOOHBIMH PETUTUKAMU — BIIMSTHUE Ha TOYHOCTD
MPOTHO3UPOBAHUS QYHKIIMH OTKIIHKA.

16. Tumbl MIAHOB DKCIIEPUMEHTA — [BY- M TpeX (aktopubie miansl Tna N = m" (N —
HEO00XO0IMMOE KOJIMYECTBO OIMBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBAHUS CIY4YalHBIX (hak-
TOPOB, N — KOJIHYECTBO (PAKTOPOB).

17. Koadounuent xonkopaanuu (kKodhPHUIIMEHT coriiacus) MpH SKCIEPTHOH OIEHKE
BIHSIHUASA (PaKTOPOB HA (PYHKITUIO OTKJIMKA (TapaMeTp ONTHMH3ALINH).

18. OcHoBHbIE CBOICTBa MaTpHUIlBl MaTEMaTHUECKH IUIAHUPYEMOTO SKCIEpPUMEHTa
(OpTOro-HaJIbHOCTb, POTOTA0ENBHOCTh, CHUMMETPHUYHOCTb, HOPMHUPOBKA SKCIIEPUMEHTAIBHOM
MaTpPHIIBI).

19. Metonuka pacueta KOI(P(GUIMEHTOB SMIUPUYECKOTO YPABHEHHUS IO JaHHBIM
IIPOBEJEHHOTO IIJIAHUPYEMOT'0 IKCIIEPUMEHTA.

20. Ces3b 3¢ dexra pakropa ¢ KO3PPUIMEHTAMHU YPaBHEHUS.

21. KpuTtepun onTUManbHOCTH IUIAHOB SKCIIEPUMEHTA.

22. BBeneHue B pelIEHHE [0 MOHMCKY ONTUMAJbHOIO 3KCTPEMAIbHOIO 3HAYEHUs
napameTrpa ONTUMH3AIMM B 00JacTu onpeAereHHus QYHKUUU JBYX U MHOTO(aKTOPHBIX
ypaBHEHUH (METOJI KpyTOTO BoCX0XxaeHUs1 bokca-Yuncona u ip.).

7 OueHo4yHble cpeACTBA /ISl POBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[IpoMexyTouHass aTTecTallUs HMEET LEIbI0 ONPEACIUTh CTENEHb JOCTHKCHMS
3aMJIaHUPOBAHHBIX PE3YJIbTATOB O0YUYEHHS MO TUCHUIUIMHE (MOAYIIO) 32 CEMECTP U MPOBOJIUTCS
B (hopMe IK3aMeHa.
JlaHHBIN pa3/ien COCTOUT UX JBYX IIyHKTOB:

a) Ilmanupyemble pe3ynabTaThl OOYYEHHS W OIICHOUHBIE CPEACTBA ISl MPOBEIEHUS
IIPOMEKYTOUYHOM aTTECTALUN.

6) Ilopsamox mnpoBelAeHHUS NPOMEKYTOYHOW aTTECTAllUM, IOKAa3aTeNId U KPUTEPUH
OLICHUBAHMSL.

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

DKk3aMeHalMOHHbIN Omiier Ne 1



1. OcHOBHbBIE IOHATHUA U3 TCOpHUU BCPOATHOCTU U MaTeMaTHYEeCKON CTaTUCTUKU
(reHepanbHasi COBOKYITHOCTbD, BRIOOPKA CIIYYaiHBIX BETUYNH, XapaKTEPUCTUKH BHIOOPKH ).

2. Haiiti sKcTpeManbHOE 3HAYEHHUE MapaMmerpa ONTUMHU3AIUMU B OOJACTH OMpEeeIICHUs
(GYHKIIUU C TPUMEHEHHEM UTTEPAIIMOHHOTO MOIIarOBOT0 METO/A B HAIPABJICHUH T'PAIUCHTA.

DKk3aMeHaIMOHHBbIN Omet Ne 2

1. [TonsATHE O BUIAX TUIAHUPOBAHHS MATEMAaTHYECKOTO U (PU3NYECKOTO IKCIIEPUMEHTOB,
NPUHIUITIAX TE€OMETPUIECKOTO M (PU3HIECKOTr0 TOJ00MS 0OBEKTOB YIIPaBJICHUSI.

2. TIocTpOUTh BapHAHTBI MATPHIB APOGHOT0 sKcrepumenta trma 27, 2°2, Onpenenuts
K03 PHUIUEHTHI YpaBHEHUS 110 M3BECTHOMY aaroputmy: a; = (XX;yi)/n, ag = Zyi/n.

Dk3aMeHaIMOHHBbIHN Ouiter Ne 3

1. Texymuii KOHTPOJIb MPOAYKIIMH.

2. TlocTpouTh MaTpuily HOJHOrO (DAKTOPHOrO JSKcrepumeHta Tuma 2" -2 u 2%
Omnpenenutb K03)OUIMEHTHI YpaBHEHUS 110 U3BECTHOMY alroputmy: a; = (ZXiyi)/n, ap = Zyi/n.

DKk3aMeHaIMOHHbIN OueT Ne 4

1. ITpuHIHMITEI BEIOOpA KOHTPOJIMPYEMBIX MTAPaMETPOB U UX YPOBHS B CTaHIApTaX Ha Me-
TaJUTyPrUIeCKYIO MTPOTYKITHIO.

2. TIpoBecTH KOPPEKTHPOBKY TOYHOCTH YpaBHEHHS PEIPECCHU B TCUCHHU BPEMCHH II0
MacCHUBY pa3HOCTEH MKy (PaKTHYECKMMHU JTaHHBIMU KOHTPOJBHOW BBIOOPKH W PAaCUCTHBIMHU
3HAYEHHUSMHU [0 PErPECCHOHHOMY YPaBHEHUIO (Yaaxr. — Ypacu.). ECIIU CpesiHee OTKIOHEHUE MEHEe
CTAaTHCTUYECKOTO TIapaMeTpa - CTaHJAPTHOTO OTKIOHCHHUS S, TO ypaBHEHHE TPU3HAETCS
aJICKBaTHBIM. B TIPOTMBHOM cily4ae MPOBOJUTCS KOPPEKTUPOBKA YPaBHEHUS MYyTEM M3MEHEHUS
3HA4YEHHs €ro CBOOOMHOrO WieHa: agr = dg -/+ Z(Ypacr. — Ypacu.)/N, TI€ N — 00BEM KOHTPOIBHOI
BBIOOPKH, 3HAK -/+ IIOKA3bIBET, YTO, €CJIM CpEAHEE OTKJIOHEHHs AY; uUMeeT 3HaK +/-, TO
KOPPEKTUPOBKA 3HAYCHHUS 8y OYIET COOTBETCTBEHHO -/+AY;.

OK3aMeHaIMOHHbBIN OuneT Ne 5

1. Cratuctudeckoe o0OCHOBaHHME OOBEMa BBIOOPKH TMPU KOHTPOJIE y TMOCTABIIMKA H
norpe-ourens.

2. Paccumtath KO3((UIMEHTHI PETPECCHOHHOTO ypaBHeHHS (IO  BBIOOpKE,
MPEUIOKEHHONW TPEeIoIaBaTeieM) TOocie MPOBEICHUS KOPPEISAIIMOHHOTO aHalln3a, OTCEUBAHUS
HE3HAYMMBIX (JAKTOPOB M OMPEEICHUS CBA3HM 3aBUCUMBIX M HE3aBUCHUMBIX ITEPEMEHHBIX.

DKk3aMeHaIMoHHbIN Ouer Ne 6

1. KoHTpoJibHBIE KapTHI.

2. Pacuutarth KOX(QQHUIMEHT KOHKOpIAMu (Ko3(@uuueHT cormacusi) Mpu 3KCIEpTHOU
OLICHKE BIUAHUA (DAaKTOPOB Ha QYHKIIMIO OTKJIMKA (TapaMeTp ONTUMH3ALUH).

DK3aMeHaIMOHHBbIN Ouitet Ne 7

1. OGmias cxema ynpaBieHHUs TEXHOJOTHUECKUM OOBEKTOM C a/JalTUBHBIM OJIOKOM.

2. Otcentb He3HauuMble (HAKTOPbHl  aHATM3UPYEMOH  BBIOOPKH, 3a/laHHOU
npenogasareneM. ONpenennTs CTaTUCTUYECKH 3HAYMMbIE CBSI3M MEXKIY 3aBHUCHUMBIMH U
HE3aBUCUMBIMU IIEPEMEHHBIMA M BHJIa PETPECCUOHHOW 3aBHCHUMOCTH, a TaKXKe MEXIy
HE3aBUCUMBIMU IIEPEMEHHBIMU.

DK3aMeHaIMOHHBIH Omtet Ne §

1. Teopernueckuii MOIXOJ, MATEMATHIECKOE CUMYJIHUPOBAHUE YCIIOBUM JKCIIEPUMEHTA,
¢bu3nUecKuil HKCIIEePUMEHT.

2. Tloctpouth THCTOTpaMMY CIy4yallHOM BeJIMYMHBI 1O BBIOOpKE, 3aJaHHOU
[IPEIO1aBATEIIEM.



DKk3aMeHaIMOHHBIH Omtet Ne 9

1. YcnoBus mono6ust Gu3nMdeckoro 00beKTa U MaTepUaTbHON KOTIHH.

2. PacuuraTh CTaTUCTHYECKHE MapaMeTphl CIy4aiHON BETUYMHBI B BHIOOPKE, 3aJaHHOMN
MIPENO0/1aBaATEIIEM.

DK3aMeHaMoHHbIN OmteT Ne 10

1. Bri6op naubosnee 3¢ppekTUBHOM CXEMbI SKCIIEPUMEHTA.

2. CocTaBUTh IUTAH TPOMBIIUICHHOTO 3KCIIEPUMEHTA I10 HaIpaBJIEHHUIO, 3aJaHHOMY
MIPENno/iaBaTesieM.

Oxk3ameHanuoHHbI omier Ne 11

1. CocraBieHre IUIaHA TPOBEACHHUS SKCIICPUMEHTOB pa3HBIX YpOBHEH (OIBITHBIM,
nabopa-TOpPHBIH, MOJYTIPOMBILIIEHHBIH, MIPOMBIIICHHBIH, HU3TOTOBJICHUE OIIBITHO-
IIPOMBIIIJICHHOM MapTHH ).

2. IlpuBecTn cXxeMy yHpaBIE€HHS OOBEKTOM HCCICAOBAHUS, pPETYJIHPOBAHUS C
aJlalITUBHBIM OJIOKOM.



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

CTpyKTypHBIii
AIIEMEHT
KOMIIETEHIINH

[Tmanupymble pe3yabTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

Kona u conep:xxanmne komnerenuuu: OITIK-4 - roToBHOCTBIO COYETATH TEOPUIO U MPAKTUKY I PELLICHUS MHXXEHEPHBIX 3a1a4

3Harthb - OCHOBHBIE OIIPEIEICHUS IlepeyeHb TeOpeTHYECKUX BONMPOCOB K IK3aMEHY
[JTaHUPOBAHUS SKCIICPUMEH- | 1. CBeieHUs U3 TEOPUHU BEPOSATHOCTU U MATEMATUYECKOM CTaTUCTUKU (TeHepaibHasi COBOKYITHOCTb,
Ta; BBIOOPKA CITy4alHBIX BEIHUYWH, XapaKTEPUCTUKU BEIOOPKH).
- KJIIACCU(DUKALMIO CIIOCO00B | 2. Byibl MIaHMPOBAHMSA MATEMATHUECKOTO ¥ (PU3NIECKOTO KCIIEPUMEHTOB, TIPUHIHIIBI
BBIOOpA ILIaHA IKCIIEPUMEHTR, | reOMETPHYECKO-TO ¥ PH3NUECKOTO MOI00HS 00BEKTOB YIPABIICHHS.
TCOPCTUYCCKUE OCHOBBI pac- | 3, TlopsiioK MPOBEACHUS TEKYIIETO KOHTPOJIS TIPOIYKIUH.
yera Ko3pUUMEHTOB SMIU- |4, TIpuHUMIBI BBIOOpAa KOHTPOIMPYEMBIX IApaMeTpOB M HX YPOBHS B CTaHAApTax Ha
PUYECKHX YPABHEHHUHI PErPec- | MeTauTyprudecKyro IpoLyKIHIO.
cuu; 5. Cratuctuueckoe 000CHOBaHUE 00beMa BEIOOPKU IIPU KOHTPOJIE Y MOCTABIIMKA U MTOTPEOUTEINS.
- OCHOBBI COCTABJICHUA MaT- 6. MeTo1pl TOCTPOEHUSI KOHTPOJIbHBIX KapT.
PHI] IOJHOTO U IPOOHOTO 7. O0u1yto cxeMy yrpaBJIeHUS! TEXHOJIOTUYECKUM 00BEKTOM C Al TUBHBIM OJIOKOM.
(GaKTOPHOTO FKCIIEPHMEHTA; 8. TeopeTnueckuii MOAX0/1, MATEMATHUYECKOE CUMYJIUPOBAHUE YCIOBUM dKCIIEPUMEHTA, (HPU3UIECKUI
- METOAUKY pacyeTa Kodpdu- | 2KCHCPUMCHT.
IJEHTa KOHKOP/IALHH 9. YcnoBus nonodust pusmdeckoro o0beKTa U MaTepuatbHON KOIHH.
10. MeToas! BeIOOpa Harbosee 3¢ (heKTUBHOM CXEMBbI HKCIIEPUMEHTA.
11. VYcnoBus cocrtaBieHMs IJJaHa MPOBEIEHUS SKCIEPUMEHTOB pa3HbIX YpPOBHEH (OMBITHBIMU,
71a00paTOPHBIH, MOTYNPOMBIIIJICHHBIH, MPOMBIIUIEHHBIH, U3TOTOBJIEHUE OINBITHO-TIPOMBIIIIEHHON
MapTUH).
Ymeth - 3 pexTuBHO NpUMEHATH Me- | [IpuMepHbIe MpaKTHYECKHE 3aJaHUs IUIsl IK3aMeHa

TOABI TINIAHWUPOBAHUA SKCIIC-
PUMCHTA,
- UCIIOJIb30BATh METOJJUKY Ma-

TEMaTUYeCKOT0 TUTAHUPOBa-
HHA DKCIICPUMEHTA,

- COCTaBJIATh MaTPHULy ITOJIHO-
ro U IpoOHOTO (HaKTOPHOTO

1. HaxonuTh 9KCTpeMaIbHOE 3HAYCHHUE MapaMeTpa ONTUMH3AIIUMK B 001aCTH OonpeeeHus QyHKIIUH
C MPUMEHEHUEM UTTEPAIIMOHHOTO MOIIArOBOI0 METO/Ia B HAIIPABJICHUH I'Pa/INCHTA.

2. Crpouthb BapuaHThl MaTpULbl JPOOHOrO SKCIEpUMEHTa THUIa 2%t 2% OIIPENECIIATH
K03 HUIIEHTHI ypaBHEHUS 110 U3BECTHOMY anroputmy: a; = (ZXiyi)/n, ap = Zyi/n.

3. CTpouTh MaTpHIly MOTHOTO (AKTOPHOTO >KcrepumenTa Tuma 2" —2% u 23; ONPENEIATh
K03 HUIIEHTHI ypaBHEHUS 110 U3BECTHOMY anroputmy: a; = (ZXiyi)/n, ap = Zyi/n.

4. TIpoBOANTH KOPPEKTHPOBKY TOYHOCTH YPABHEHHUSI PErPECCHH B TEUCHHH BPEMEHHU 10 MAaCCHUBY
pasHocTeil MeXy (PaKTUUECKHMHU JaHHBIMH KOHTPOJIbHOW BBIOOPKH M PACUCTHBIMU 3HAYCHHUSIMU TIO




CtpyKTypHBII
JJIEMEHT

[Inanupymsble pe3ysbTaThl

O1neHOYHBIC CPEACTBA

oOydeHus
KOMIIETEHIH

HKCHEPUMEHTA; PErpecCHOHHOMY YPaBHEHHIO (Yiaxr. — Ypacu.). ECIH cpeiHEe OTKIOHEHHE MEHEe CTaTUCTHYECKOTOo

- IPUMEHSATH B paboTe 9Kcre- | 1APAMETpa - CTAHIAPTHOTO OTKIOHEHHs S, TO ypaBHEHHE NPU3HAETCS aJIeKBaTHBIM. B npotnBHOM

PTHYIO OLIEHKY 3HAUUMOCTH cllyyae IPOBOJAUTCS KOPPEKTUPOBKA YPAaBHEHUsS IyTeM M3MEHEHUsS 3HAueHHsl €ro CBOOOIHOTrO

(baKTOPOB, OMPEETMIOMIIX wIeHa: o1 = o /* Z(Ypaxr. — Ypacu)/N, TZIe N — 00beM KOHTPOIBHOH BBIOOPKH, 3HAK -/1 ITOKA3BIBET,

(QYHKIIHIO OTKINKA YTO, €CJIM CpeliHee OTKIOHeHHMs AY; MMeeT 3HaK +/-, TO KOPpPEKTHPOBKAa 3HAadyeHus do Oyzaer
COOTBETCTBEHHO -/+AY;.
5. PaccunthiBath KO3(PPHUIMEHTHI PErPecCHOHHOTO ypaBHEHHUs (IO BBIOOpPKE, MPEATIOKECHHOM
IpernojaBaTesieM) I0CiA€ NPOBEACHUSI KOPPEJIALMOHHOIO AaHajiu3a, OTCEMBAHUSA HE3HAUMMBIX
(aKTOPOB U OIpEIEIICHUS CBS3H 3aBHCUMBIX M HE3aBUCHMBIX IEPEMECHHBIX.

Bnaners - IPaKTUYECKUMU HABBIKAMU | 3ajaHUe HA pellieHHe 32124 U3 NpodecHoHATbHON 00/1aCTH, KOMILIEKCHbIE 3aJaHUS

10 IPUMEHEHHIO METO/1a IJ1a-
HUPOBaHUA DKCIIEPUMEHTA;

- MeToZlaMU (PU3UYECKOTO U
reoOMEeTPUYECKOro oaoous;

- Ipo(eCCHOHAIBHBIM SI3BIKOM

MpeAMETHOM 00IacTH 3HAHUS

1. Merogamu pacyera KOI(UIIMEHTOB PErpecCHOHHOTO ypaBHEHHsi ¢ npumeHenneM MHK u
OIIPEACIEHUEM T1apaMETPOB KAa4eCTBA IOJYYEHHOIO YPAaBHEHHMs IO ITOKA3aTEISAM R4 R, F, t, Seer
(cooTBeTCTBEHHO KO3(UIMEHTa AeTepMHHALNU, KO3(PPHUIMEHTa MHOXECTBEHOW KOPPEISIHH,
kputepus Puiepa, ko3pdunuenta CTpI0EHTa, OCTATOYHOTO CTAHAAPTHOIO OTKIOHEHHMS).

2. IlpaBunamu goka3aTellbCTBA a€KBATHOCTH YpaBHEHUS pealbHOMY IpOIecCy IyTeM CpaBHEHUS
BBIIIEYKA3aHHBIX B M. | mapaMeTpoB ¢ UX TaOJMYHBIMU 3HAUYEHUSIMHM B 3aBHCUMOCTH OT 0O0bema
BBIOOPKH, 3HAUUMOCTH ITOKa3aTeseH.

3. HaBplkamu nccrieJoBaHus U MOCTPOEHUS (PU3UUECKUX MOJEIIEeH MpoLeccoB ¢ y4eTOM NMPUHIIMIIOB
noxo0us.

4. KoMIIeKCHBIM MOAXO0/I0M K PELICHUIO 3a/]1a4u IUIAaHUPOBaHUSI SKCIIEPUMEHTA C BHIOOPOUHBIM W/WIIN
CYMMapHbIM HCIOJIb30BaHHUEM BBIIIENPE/CTABICHHBIX TPUEMOB, MPAKTHK, TEXHOJOTUN s
nosryyeHus 3pPEeKTUBHOTO KOHEYHOT'O pe3yJbTara.

5. [lpuemamu KpyTOro BOCXOXAECHHS NMPHU TMOUCKE SKCTPEMAaNIbHBIX 3HAYEHUH (QYHKIMH OTKIIHKA,
rapaMeTpa ONTUMU3ALNN.

Kona u conep:xxanue komnerenuuu: [1K-2 - cnocoOHOCTHIO BEIOUPATh METO/IBI UCCIIEIOBAHHMS, TUIAHUPOBATH U TIPOBOANTH HEOOXOIUMBIE IKCIIEPH-

MCHTBI, HHTCPIPECTUPOBATD PE3YJIBTAThI U ACJIATHh BHIBOJAbL

3HaTh

- MCTObI IINITAHUPOBAHUS 5KC-
NEPpUMCHTOB PA3HOI'O YPOBHA,

IlepedyeHb TeOpeTHYECKHUX BONIPOCOB K IK3aMEHY
1. [IpaBuia mocTpoeHuUs MIAHOB — APOOHBIX PETLIHK.




CtpyKTypHBII

[Inanupymsble pe3ysbTaThl

JJIEMEHT OneHouHble CpeCTBA
oOydeHus
KOMIIETEHIH
- crocoObl cocTaBieHus wia- 2. Pucku npu HMCHONBb30BaHUM IUIAHOB C JPOOHBIMM pEIUIMKaMU — BIUSHME Ha TOYHOCTb
HOB MAaTEMaTHYECKOTo dKCIe- | IPOrHO3UPOBaHUS (PYHKLNH OTKIMKA.
—_ n

PHMEHTA; 3. Tunsl NJaHOB SKCIEPUMEHTA — JIBY- U TpeX (baKEOpHBIe rianel Tuna N =m (N — Heobxoaumoe
KOJIMYECTBO OIBITOB, M — KOJWYECTBO YPOBHEH BapbUpPOBAaHUS CIy4allHBIX ()akTOpoB, N —

- IPOLIEIypPhI [TOUCKA ONTHU-

o KOJIMYECTBO (PaKTOPOB).

MaJIBHBIX PEIICHUI .
4. Mertoabl pacuera koddduipeHnTa KoHKopranuu (koddduiuenta cormacus) MpH SKCHEPTHON
OLIEHKE BIMAHUSA PaKTOPOB Ha (PYHKIMIO OTKJIMKA (ITapaMeTp ONTUMU3ALIUN).
5. OcHOBHBIE CBOMCTBAa MaTPUIIbl MATEMATUYECKHU TUIAHUPYEMOT'O SKCIIEPUMEHTA (OPTOrOHAIbHOCTH,
POTOTA0ENBbHOCTh, CHMMETPHUYHOCTh, HOPMUPOBKA 3KCIIEPUMEHTAILHOW MaTpPHLIbI).
6. Meronuky pacdera KO3()(UIIMEHTOB SMIMPUYECKOTO YpPaBHEHHUs MO JaHHBIM IPOBEICHHOTO
IUTAHUPYEMOTI'0 3KCIIEPUMEHTA.
7. CBs13b ¢ dekra paxTopa ¢ KodpHUIIEeHTaMH YpaBHEHHSL.
8. Kpurepru onTUMaabHOCTH IJIAHOB SKCIIEPUMEHTA.
9. Meroasl pemieHuss MO MOMCKY ONTHMAJIbHOIO JKCTPEMAJIbHOIO 3HAYEHUS Iapamerpa
ONTUMHU3AIMU B 00JacTU omnpezaeneHuss QyHKIUH IBYX U MHOTO(AKTOPHBIX YpaBHEHHMH (MeTOx
KpYyTOT0 BOCXOJIeHUs1 bokca-YuiicoHa u ap.
10. Kputepun onTUMalbHOCTH IJIAHOB SKCIIEPUMEHTA.

Ymetb - IPUMEHATh METObI IUIaHU- | [IpuMepHbIe NpaKTHYeCKHe 3aJaHus 1JIsl IK3aMeHa

pPOBaHMsI DKCIIEPUMEHTOB pa3-
HOT'O YPOBHS;

- COCTaBJIATH IUIAHBI MaTeMa-
TUYECKOTO SKCIIEPUMEHTA;

- HaXOJIUTh ONTUMAJIbHbIE
pelIeHrs U3BECTHBIMU METO-
TaMu

1. PacuutbiBaTh KO3((UIMEHT KOHKOpJIAMKU (K03(dULMEeHT cornacusi) Mpu SKCHEPTHON OLEHKE
BIUSAHUSA (AKTOPOB Ha (PYHKIIMIO OTKIIMKA (TTapaMeTp ONTHUMM3ALIH).

2. OrtceuBaTh He3HauMMble (HAKTOp aHATU3UPYEMOHl BBHIOOPKH, 3aJaHHOM IpernoaaBaTesieM.
OnpenensiTb CTAaTUCTUUECKU 3HAUUMBIE CBA3M MEKY 3aBUCMBIMU U HE3aBUCUMBIMH ITE€PEMEHHBIMU
U BUJIa PETPECCUOHHOM 3aBUCUMOCTH, a TAK)KE MEX/ly HE3aBUCUMBIMU IIEPEMEHHBIMH.

3. Ctpouts rucrorpamMmy ciay4yailHol BEJIMUYHHBI 110 BRIOOPKE, 3aJaHHO! MpernoaBaTeieM.

4. PacuuThlBaTh CTaTUCTHYECKUE IMApaMEeTphl CIIydyallHOW BEMUYMHBI B BHIOOpPKE, 3a/JaHHOU
IIPEIOIaBaTeIeM.
5. CocraBusaTh
IIPEIOIaBaTeIeM.
6. IlpencraBisaTh cxemy ynpaBieHHs OOBEKTOM HCCIEIOBaHMs, PETYIMPOBAHUS C aJaNTHBHBIM

IJIaH  I[TPOMBIINIJICHHOTO 9KCIICPUMCHTA 110 HaITpaBJICHUIO, 3aIaHHOMY




CtpyKTypHBII

[Inanupymsble pe3ysbTaThl

JJIEMEHT O1eHOYHBIE CPE/ICTBA
oOydeHus
KOMIICTCHITHH
OJIOKOM.
Bnagets - METO/IaMU TTAaHUPOBAHUS 3agaHue Ha pelieHHe 32124 U3 NPoQecHOHATLHON 00J1aCTH, KOMILIEKCHbIE 32 JaHUSA

SKCIIEPUMEHTAMHU Pa3HOTO
YPOBHS;

- METOJIMKOM MOJHOTO U IPO0-
HOT'O MaT€MaTUYECKOI0 JKC-
MIEPUMCHTA;

- METO/IaMH OTIpeeNICHUS IKC-
TpeMallbHBIX 3HAYEHUI pU
MOKMCKE ONTUMANIbHBIX 3HA-
YEeHUU

1. Metomamu BbIOOpa 3()(EKTHBHBIX NPABHI MNPOBEIACHUS WCCICAOBAaHUN IS JOCTHIKCHUS
ITOCTABJICHHBIX LIEIIEH.

2. HaBbIKaMu MOCTPOEHHSI THCTOIPAMM M MHTEIPETALUH UX PE3YJIbTaTOB.

3. IlpaBuwiamMu MOCTPOSHHS IUIAHOB IIOJHOTO W JAPOOHOTO MaTreMaTHYeCKOrO AKCIIEPUMEHTa
(oTcemBaHME HE3HAYMMBIX (PAKTOPOB M BBHIOOP KOJIMYECTBA YPOBHEH BapbHpOBaHHS (HaKTOPOB,
UCIIOJIb30BaHKME MPUHIIMIIOB CUMMETPUH, OPTOrOHAILHOCTH, POTaTa0eIbHOCTH, HOPMUPOBKH) THIIA
2°,2% 2% 2% c on-

penenenueM K03 GUIMEHTOB ypaBHEHHUS 110 H3BECTHOMY alIroputMmy: & = (ZXiyi)/n, a = Zyi/n.

4. TlpueMaMM TOYHOTO BBIOJIHCHMS IUIAHA SKCIEPHMEHTA B PA3HBIX YCIOBHUSX JIAOOPATOPHBIX,
MOJYPOMBIIIICHHBIX,, IPOMBIIUICHHBIX ) ¢ 00ECTIEYCHUEM YEThIPEX MPUHIIMITOB IIIaHA.

5. Bnagers anpuopHoil mH(oOpMmanueil 00 00beKTe MCCIeNOBaHMSA, PETYIMPOBaHUS Uil BBIOOpa
Han0oJIee PallMOHAIBHOTO TUIAHA KCIIEPUMEHTA.




Memoouueckue pekomenoayuu 0 HOO20MOBKU K IKIAMEHY

DK3aMeH SBJSeTCS HEOThEMJIEMON YacThio Y4eOHOro mpolecca U MpU3BaH 3aKperuTh U
YIOPAIOYUTh 3HAHHS CTYJEHTA, MOJYYEeHHBbIE HA 3aHATUSX M caMocTosTeabHOo. Kpome Toro,
MOJArOTOBKA K HSK3aMEHY HalpaBlieHa Ha MPUMEHEHHE IOJIyYEHHBIX 3HAHUN I peleHUs
NPaKTUYECKUX 3a/ad M0 CIEeIHaTbHOCTH, Mpodmio moAroToBku. Ha mpoBexeHue sk3ameHa
OTBO/JISITCS YaChl 3aHSTHI MO PACIIHCAHUIO.

Cnaue »K3aMeHa MNPENIIECTBYeT paboTa CTyJEHTa Ha JEKUMOHHBIX, CEMHHApCKUX
3aHATHUAX M CaMOCTOsITENbHAss paboTa MO M3YyYEHHUIO MpeaMeTa W IMOATOTOBKH pedepaTtoB U
KypcoBbIX paboT. OTCyTCTBHE CTyJEHTa Ha 3aHATHUAX O€3 YBOKUTENBbHOW NPUYMHBI U
HEBBINOJIHEHHUE 33/IaHUN CaMOCTOSITENIbHOM paboThl SBJISETCS OCHOBAaHHMEM JUIsl HEIOMYLICHUS
CTY/ICHTA K 9K3aMEHY.

[ToaroroBka Kk 5K3aMeHYy OCYHIECTBIISIETCS HA OCHOBAaHMHM METOJAMYECKUX PEKOMEHIAlUn
[0 JIMCIUIUIMHE ¥ CIMCKa BONPOCOB U3y4aeMON TUCIMILIMHBI, KOHCIIEKTOB JIEKIIUH, YUeOHUKOB
U y4eOHBIX TOCOOUH, HayUHBIX CTaTel, MH(OPMAaLIUU CPEIbl UHTEPHET.

3a 3-4 nHA NOATrOTOBKU 00y4YaeMblil TOJKEH CUCTEMAaTU3UPOBATh 3HAHUS, [TOJIyUEHHBIE B
TeYeHHe ceMecTpa. BHauane cienyer mpocMOTpETh BECh MaTepuall TUCHUILUIMHBI (MOAYINS) U
OTMETHUTH TPYAHBIC JIJIsi ce0s1 Bompockl. O0s13aTebHO B HUX pa3oOpatbes. B ciiydae HeymauyHOro
pe3ynbTaTa Takoro pasbopa, ciefyeTr 3afaTh 3TH BOIMPOCHI MPENoiaBaTeNll0 Ha KOHCYJIbTallUU
nepesa SK3aMEeHOM, TOCEIIeHHe KOTOPOH B 3TOM CiIydae SIBJSeTCs MOJEe3HOW M JKenaTenbHon. B
UTOTEe Tepell 5K3aMEHOM IeNIeCOOOpa3HO IMOBTOPUTH OCHOBHBIE MOJIOKEHUS JUCIHUILUIMHBI C
OTMETKOMW CTETIEH! YCBOCHUS MaTepHaa.

OcHoBHbIE MpaBujia MOATOTOBKHU K IK3aMEHY.

1. Jlyume cpa3y COpMEHTHpOBATHCS BO BCEM MarepHalie M OOOCHOBAHO PACIIOIOXKHTH
BECh MaTepuajl COIVIACHO 3K3aMEHAIMOHHBIM BOINPOCAM WJIM BOIMpocaM, OOCYKIaeMbIX Ha
ceMHHapax. JTa paboTa MOXKET 3aHSATh MHOTO BPEMEHH, HO TJABHOE — 3TO OPHEHTHUPOBAHHE B
M3y4aeMoil TUCUUIUIHHE.

2. Cama moAroToBKa He JIOJDKHO OBITh CBSI3aHA C «3alIOMHHAHUEM», a B TIEPBYIO OYEpEh
— C IEPEOCMBICIICHUEM MaTepHaia, U 1a)ke pacCMOTPEHHUEM aJIbTepPHATUBHBIX HJIEH.

3. CTy#eHT JOIDKeH MpPOJAEMOHCTPHUPOBATH HA JK3aMEHE, YTO OH YCBOWII «BCE», UYTO
TpebyeTcs 1o nmporpaMmme 00y4eHus: WIK 1o MporpaMMe KOHKpETHOro npemnojanarens. [lanee oH
MOYKET BBICKa3aTh WHBIC, HO APTYMEHTUPOBAHHBIE TOUKH 3PCHHUS.

6) HOpﬂ}IOK NMPOBCACHHUSA HpOMeH(yTOqHOﬁ aTTeCTaluu, MOoKa3aTeJim U KPUTECPUHA
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 BIaJIeHU, TpoBOIUTCS B (hopMe dK3aMeHa.

DK3aMeH M0 JIaHHOW JUCUUIUIMHE MPOBOJUTCA B YCTHOH (opMe Mo sK3aMeHAllMOHHBIM
OouneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

Kpumepuu oyenku (8 coomeemcmeuu ¢ opmupyemviMu KOMREMEHYUsAMU U
NAAHUPYEMbIMU PE3YTbMamamu 00y4eHuUs):

— Ha OLIEHKY «Hey/I0BJeTBOPUTEJbHO» (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



MIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIICTEHLIMH, B XOJ€ KOHTPOJBHBIX MEPUIIPHITUI
JIONYCKAIOTCA OLIMOKM, MPOSIBIAETCS OTCYTCTBHE OTACIbHBIX 3HAHUI, YMEHUH, HaBBIKOB,
06yanOIHHﬁCH HCIBITBIBACT 3HAYUTCIIbHBIC 3aTPYAHCHUSA IIPU OINCPHUPOBAHUN 3HHAHUAMH U
YMEHUSIMH NIPH UX NIEPEHOCE Ha HOBBIE CUTYAllUH;

— Ha OLIEHKY «Xopomio» (4 6amna) — oOydJarouuiics JeMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOECHBI, HO JOIYCKaIOTCS
HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH, 3aTpyAHCHUA IIPpU AHAIIUTUYCCKHUX OIICpalusix,
HepeHoce 3HaHUH U YMEHUH Ha HOBBIE, HECTaHJApTHBIE CUTYallUY;

— Ha OLICHKY «OTJHYHO» (5 6ayioB) — oOydaronuiics 1€eMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBIMOJNHACT IMPAKTHUECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAaHUSMM, YMEHUSAMHU, IPUMEHSIET UX B CUTYallUsIX [OBBIIIEHHON CIIOKHOCTH.

8 YueOHO-MeTOAHUYECKOE H HUHEGPOPMAIMOHHOE oO0eclmeuYeHue
JACITUILTHHBI (MOILYJIA)

a) OcHoBHas JiMTEpaTypa:

1. Aanpees, C. M. MoaenupoBanue 0OBEKTOB M CUCTEM YIIPaBJICHUS : ydyeOHOe mocobue /
C. M. Augpees ; MI'TVY. - Marautoropcek : MI'TVY, 2017. - 1 sanektpon. ont. auck (CD-ROM). -
3ari. ¢ Tatya. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true  (mara oOpamenus: 04.10.2019). -
MakpooObekT. - Tekct : anekrponHbid. - ISBN 978-5-9967-1028-7. - CBeneHusi JOCTYITHBI
takke Ha CD-ROM.

2.Crenanos, [1.E. IlnanupoBanue skcriepuMenTa : yayeOHo-MeToanueckoe nocodbue / I1.E.
CrenanoB. — MockBa : MUCHUC, 2017. — 22 c.— Tekcr: snekTpoHHbIH / JlaHb
3JIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TI0JIb30BATEIICH.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Menbauuenko, A.C. Marematnueckas CTaTUCTUKAa M aHAlW3 JaHHBIX : y4deOHOe
rnocodue / A.C. Menpunuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-
62-9. — Texkct : anexkTpoHHsblii / JlaHp : 3nekTpoHHO-OMONMMoTeuyHas cuctema. — URL:
https://e.lanbook.com/book/108035 (mara oOpamenus: 18.12.2019). — Pexxkum poctyma: s
aBTOPH3. M1OJIb30BATENEH.

B) MeToanyeckne yKazaHus:

1. Cratuctuueckue MeTonpl 00pabOTKM M aHalIM3a YUCIOBOM MH(OpPMALMM, KOHTPOJS U
ynpBblIeHHs KadecTBOM npokata/M.U. Pymsnues, C.A. Jlesannosckuii, H.A. Pyunnckas, K.E.
Uepxkacos, A.B. JlorunoB. — YueO6Hoe nocodue. — Marautoropck: M3n-so Marautoropck. roc.
TexH. yH-Ta uM. [.11. Hocosa, 2014. 257 c.

2. MomnoukoBa O.C. Bapuantbl 3aaHMil 10 aHaJIM3y 4YHUCIOBOM HHMOpManuu is
OakanaBpoB. — Meroauueckue ykazaHus. - Marauroropck: M31-Bo MarHUTOropck. roc. TeXH.
yH-Ta um. [.11. Hocoga, 2017. 15 c.

r) Ilporpammuoe o0ecnieuenne u UHTEepHET-pecypcebi:

KommbproTepHble TpOrpamMMbl, HArJSIIHBIE TIOCOOMS, MAaKeThl, MOJIENH, TEXHHYECKHE
cpeacTtBa oOyueHHs (TEXHHYECKHE YCTPOMCTBA C JUIAKTUYECKUM OOECIeYeHHEM), MedaTHBIE,
BUJICO U ayAuoMaTepuaibl, JIOKyMEHTAJbHblE MaTepuaibl, y4eOHbIE MOJEIH, CpPEICTBa
UMHTALUH, IPOrPaMMHBIE CpPeJCTBAa O0yUeHHs U Jp.

[IporpaMMHBIII KOMIUIEKC I UMHUTAITAOHHOTO MOJEIMPOBAHUS TPOILIECCOB 00pabOTKH
JlaBJIeHUEM U Tepmuueckoil 00padotku metauioB DEFORM 3D.

— UHTepHeT-pecypc «DJEKTPOHHBIH Yy4yeOHHK MO CTaTUCTHKe». — Pexum nocryna:
http://www.statsoft.ru/home/textbook/default.htm

IlepeyeHb NporpaMMHOro odecrnev4eHus
| HaumenoBauue I10 | Ne norosopa | Cpox nieiicTBus THIEH3UN |
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9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

[Ipy yreHnHU JIEKUUH U BXOJAE NPAKTUYECKHUX 3aHATUN MCIOJB3YETCS WIUIFOCTPATHBHBIN
MaTepual B BHUJE IUIAKATOB, 4YEpTEXeW, ariaacoB M0 aHAIW3Yy 4YHCIOBOM HHMOpMAaIMH,
IJIAHUPOBAHUIO DKCIIEPUMEHTA.

JlekuM 4UTAKOTCS C MCIOJIb30BAaHMEM MYJIBTUMEIUHHOIO 00OpYAOBaHM, IPE3EeHTalH-
OHHBIX MaTEPHUAJIOB.

Ha Bcex NpakTHYECKMX 3aHATUSAX CTYIEHTbl PabOTarOT COBMECTHO C IOCIELYIOLIUM
IPYNIOBBIM AHAIW30M IIOJIYYEHHBIX pE3yJbTAaTOB (KOJUIEKTMBHOE B3aUMOJCIHCTBUE IO
TEXHOJIOTUH aKTUBHOTO OOY4YEHHUS).

JUisi BBITIONTHEHUSI CAMOCTOSITENIBHBIX 33/IaHUI CTyIEeHTaM HEOOXOIMM IepCOHATbHBIN

KOMITbIOTEp co cranaapTHbiM makeTom Microsoft Office (Word, Excel, Power Point).
MarepuaibHO-TEXHUIECKOE 00€CIICUCHNE TUCIUTUTHHBI BKIIFOYACT:

Tun 1 Ha3BaHUE AyAUTOPUU

OcHaleHue ayIuTOpuu

AyauTopuu ais JeKIui

MynbTUMEIUHHBIE CPECTBA XPAHEHHUS, IIEpEauu U
npeAcTaBieHus: HHpopMaLuu

Ayautopud Ui IPaKTUIECKUX
3aHATUI: KOMIIBIOTEPHBIE KIIACCHI

[epconanbhbie KommboTEphI ¢ maketom MS Office, Beixomom
B VIHTEpHET M C IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTeIbHYIO CPE/ly YHUBEPCHTETA

AyauTopuu A caMOCTOSTEIbHON
paboThI

[epconanbhbie KommbIOTEpHI ¢ maketom MS Office, Beixomom
B VIHTEpHET U C JOCTYIIOM B 3IICKTPOHHYIO HH(POPMAIIHOHHO-
00pa30BaTeIbHYIO CPE/ly YHUBEPCHTETA

AynuTopuu ISl TPYIIOBBIX
KOHCYJIbTAllUM{; AJI1 MHANBUIYaIbHBIX
KOHCYJIbTALUM

[lepcoHalIbHBIC KOMIIBIOTEPHI, AIIEKTPOHHBIC T'aJIKEThI
oOyJaronmxcs

Aynutopuu IS XpaHEeHUS
000pyI0BaHHUSI; CKIIAJICKUE
nometeHust kagenpst JIITuM (cexuus
MaTepHaIOBEICHHS)

IlepcoHanbHBIE KOMIIBIOTEPHI, AEMOHCTPAIIMOHHBIE IKPAHBI,
MPOEKTHpYIOIIee 000PyI0BAHUE U T.11.




