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1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

Ilenpto ocBoeHUsT MOIyJNs AUCHHMILTUHBI «[lmaHUpOBaHWE AKCIEPUMEHTA» SIBIISCTCS
nmoAroToBka OakamaBpoB mo HampapiieHnto 22.03.02 «Metamtyprus» U npo(rro moAroTOBKU
«O0paboTka METaUIOB JaBlIeHUEM» - OYHOH (opMbl 00yueHHs K MNpodhecCHOHAIbHON
NESATENIbHOCTH B COOTBETCTBUM C TpeboBanusimu @DenepanbHoro ['ocymapcTBeHHOro
00pa3oBaTeNLHOTO CTAaHAAPTA.

3amadyeil M3y4yeHUsS AUCUUIUIMHBI SIBISETCS MOATOTOBKA CTYACHTOB K TBOPYECKOMY
MPUMEHEHHUIO MTOJTyYEHHBIX 3HAHUH TP CO3JaHUH HOBBIX U COBEPIIICHCTBOBAHUIO JICHCTBYIOIINX
TEXHOJIOTMYECKHX MTPOLIECCOB, POPMUPOBAHHUIO Y CTYICHTOB CUCTEMbI 3HAHH 1O IITAHUPOBAHUIO
HKCIIEPUMEHTOB BO BceX c(epax yueOHOM M MPOM3BOJICTBEHHOH AEATENbHOCTH. JTa 3agada
pelaeTcs CiaeayIUMH CI0OCO0aMU:

- IaTh TIOHATHUS 00 OIICHKE IKCIIEPUMEHTAIILHBIX JAaHHBIX, TeHEPATbHONW COBOKYITHOCTH U
BBIOOPKU U3 HEe CIIy4aliHbIX BEJIMYUH;

- chopMHpOBaTh y CTyAEHTAa MPEICTABICHHUS O KOPPEISAIMOHHOM M PErpeCCHOHHOM
aHaJIM3aX, METOJIUKE OIICHKU U OTCEMBAHUU PA3IMYHBIX ()aKTOPOB BHIOOPOK CITyYalHBIX BEJTMYUH;

- HAy4YdTh OOYYAIOUIMXCS METOJaM IUTAHUPOBAHHOTO JKCIEPUMEHTa H IIOWCKa
ONTUMAJIFHBIX 3HAYEHUH (YHKIIUU OTKJIMKA B OMPEIEICHHOM 00J1aCTH CyIIeCTBOBaHUS (aKTOPOB
TEXHOJIOTUIECKOTO MPOoIIecca;

- IPUMEHATHh METObI IJIAHUPOBAHHOTO 3KCIEPUMEHTA Ui OOJIETYCHUS PACUYETOB MpU
MPUMEHEHHUU IPOOHOTO (PaKTOPHOTO SKCIICPUMEHTA.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Juctunnuua [lnanupoBaHue SKCIEPUMEHTA BXOIUT B 00s3aTENbYI0 YacTh Y4EOHOTO
r1aHa 00pa30BaTeNIbHONM MPOTrPaMMBI.

JUia  u3yyeHUs  JUCUUIUIMHBI ~ HEOOXOOuMBbl  3HaHUS  (YMEHHs,  BIAJCHUS),
c(hOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCIUIUTUH/ IPAKTUK:

Amnanu3 yucioBoit nHpopMaun

MareMaTnyecKuil aHaIu3

Maremaruka

dusuka

Nupopmarrka u nHGopMaloHHbIE TEXHOJIOTUI

3HaHus (YMEHMs, BIQJCHUs), MTOJIyY€HHbIE MTPU U3YYE€HUHU JAHHON JAMCLUUIUIMHBI OyAyT
HEOOXOAUMBI JUISl U3yUeHUS TUCIUIUTNH/TIPAKTHK:

MeTo bl OITUMHU3ALINHY POLIECCOB 00PAOOTKH METAIIIOB 1aBJIEHUEM

MonenrpoBaHue MPOLECCOB U 0OBEKTOB B METAJLTyPIUH

[TonroToBka K Mporeaype 3aliThl U 32111 Ta BBITYCKHOW KBaTH()UKALMOHHOM paboOThI

Hudposuzanus MeTalTypruueckux TEXHOJIOT U

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThI 00y4eHH sl

B pesynbrare ocBoeHMs AUCUMIUIMHBL (Moaynst) «[lmaHupoBaHue HSKCIIEpUMEHTa»
oOydJaronuiics 10mKeH 00J1a1aTh CICYIOITMMU KOMIIETCHITUSIMH:

Kon nnaukaropa Nuankatop 10CTHKEHUS KOMITETEHITUN

OIIK-4 CrnocoOeH mNpoBOAUTh HU3MEpPEeHHs] U HaOmoJeHuss B cdepe npodeccHoHaTbHON
JIeSITeIbHOCTH, 00pabaThIBaTh U MPEJCTABISATH HIKCIIEPUMEHTAIbHbIE IaHHbIE

OIlK-4.1 BriOupaeT 1 npuMeHsIeT METOIbI M CPEJICTBA U3MEPEHUS sl OTIpeACTICHUS
CBOMCTB MaTEPHAJIOB M M3JICIUM M3 HIX

OIIK-4.2 [IpoBOaUT SKCIEPUMEHTAIIBHBIE UCCIIEIOBAHUS M UCTIOJIB3YET OCHOBHBIE




|HpI/I€MBI 00pabOTKHU M PEICTABICHUS OJYICHHBIX JIAHHBIX




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIINHBI (MOIYJIs)
OO0mmast TpyTI0eMKOCTh JUCIUILINHBI COCTaBisieT 3 3a4eTHbIX enuHul] 108 akan. gacos, B TOM

YqHUCIIe:

— KOHTaKTHas pabora — 61,6 akas. yacos:
—ayautopHas — 60 akaj. 4yacos;

— BHeayauTopHas — 1,6 akaj. 4acos;

— camocTosTeapHas padoTa — 46,4 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akaz. 4yac;

dDopMa aTrrecTaluu - 3a4cT

AynutopHast s
o | xonrakHas pabora E E ®dopma TeKyILero
Paznen/ Tema % (B axaz. acax) E [ Bux . KOHTpOJIA Kox
S 3 © | caMocTOsITEeNbHOU | ycrieBaeMOCTH U
JUCLUTUTAHBI 5 S . | komnerenunu
@) 16, | ipaxe g £ paboThI TIPOMEKYTOUHOM
Jlex. - | TPAKT- =g aTTecTaluH
3aH. 3aH. O &
1.
1.1 Beenenne. CBeneHus us
TEOPHUH  BEPOSATHOCTH H
MaTeMaTH4YeCcKoi
CTaTUCTHKH (TeHEepajbHas TpopaGoTka
Zﬁigggﬁf&cu’ :;i?{i If_i Teoperryeckoro | Tekymuii KOHTPOIb
XapaKTEPUCTHKH BEIOOPKH). 3 3 5 (ex1OHHOrO) y;)_}'ICBaCMOCTI/I. OI1K-4.1,
ITonsTue 0 BUJIAX Matepuana. POBCJICHHC OIIK-4.2
O— Uzyuenue pacueTHbIX pabor ¢
JOnoNHUTENBHOTO | mpuMenennemM [1K.
MaTeMaTHYECKOTO u
(uzuygeckoro marepnana.
HKCTIIEPUMEHTOB,
MPUHIIIIAX
TEOMETPUYECKOTO u
1.2 CraTtuctuueckue
METOABl B  YIPaBICHHUU
KaueCTBOM TMPOJYKITHML. o
Texymuit KOHTPOJIb
nponykiud.  [IpuHIHIIED
BBIOOpa KOHTPOJIHUPYEMBIX
napaMeTpoB U HX YPOBHS B
CTaHAapTax Ha Ipopatoria Texymuit KOHTPOJIb
TEOPETUYECKOTO
METaJLTYPTUYECKYIO (eKIHORHOTO) yCIIEeBaeMOCTH.
MIPOIYKIIHIO. IIpoBenenne OIIK-4.1,
4 4 6 MaTtepuana.
CraTtucTiueckoe " pacueTHbIX pabor ¢ OIIK-4.2
000CHOBaHME obbemMa 3yHeHHe npuMeHenueM I1K.
BBIOOPKH IIpU KOHTpOJIE Yy JIOTOMHHTEIRHOTO - AKP Ne 5
MOCTaBIIUKA u Marephaa.
noTpeduTens.
KonrposnbHbie KapThl.
OOmas cxema ympaBleHHS
TEXHOJIOTHYECKUM
00BEKTOM C aJalNTHBHBIM
6JI0KOM




1.3 XapakTepucTHKH BUIOB

9KCIIEPUMEHTOB
(TeopeTHyecKuid  MOJXOJ,
MaTeMaTH4YeCcKoe
CUMYJTUPOBAaHUE  YCIIOBUI
9KCIIEPUMEHTA, IIpopaboTka
¢busnyeckuit METOINYECKUX
9KCIIEPUMEHT), YCIOBUS 110- yKa3aHUH K T N
Joous ¢bu3naeckoro MPaKTHYECKAM CRYILIH KOHTPOIID
00BbeKTa M MaTepUualbHOU 3aHATHUAM, YCHeBaCMOCTH.
koruu. Bribop Hambonee 6 COCTaBJICHHE Tposencnue OIIK-4.1,
B Y— CXCMbI KOHCIIEKTa, pacuetHbIX pabor ¢| OIIK-4.2
JKCIIEPUMEHTA. MOJTOTOBKA HpHM:’EEPﬁMLlHK'
Cocrasinenue TIaHa OTBETOB IO i *
MPOBEACHUS KOHTPOJIBHBIM
HKCIEPUMEHTOB  Pa3HbIX BOIIPOCaM.
ypoBHEH (OTIBITHBIH,
nabopaTopHBIi, oJy-
MIPOMBILUICHHBIH,
MIPOMBIIIIJICH-HBIH,
U3rOTOBJICHUE OTIBITHO-
1.4 BBenenue B METOAUKY
TUTAaHUPOBAHHS
9KCIEPUMEHTA (o0mue Mpopaborka
MTOHSTHS, TIPUHIIATIE). popaboTk Texymuit KOHTPOIH
TEOPETHYECKOTO
Bunst napamMeTpoB (eKIHOHHOTO) yCIIeBa€MOCTHU.
ONTHMHU3ALNH, 6 MaTepuana. IIpoBeneHue OIlK-4.1,
00001IeHHBIIT  MapaMeTp Visyucnue pacuetHbix pabor ¢| OIIK-4.2
ONTUMH3ALUH,  (QYHKIUS npumenenueM [1K.
JKEJIATEIbHOCTH. Br16op FIOTOTHHITEIBHOTO - AKP Ne 6
. Marepuana.
THIIA MaTeMaTHYeCcKOH
HOJIMHOMUAJIBHOM 170071
VHOW MOJEIN.
1.5 Tlonublii u 1IpoOHBIH
(aKTOpHBIA OKCIIEPUMEHT.
IIpaBuna MIOCTPOEHHUS
TUTAHOB — JPOOHBIX PETUTHK.
Pucku npu ucnonb3oBanun
IUIAHOB € JIPOOHBIMH IpopaboTka Texyuuit KOHTPOITH
peIIMKaMyd — BIHMSHUE Ha TEOPETHYECKOTO
TOYHOCTH (JIEKIIMOHHOTO) yf_}TeBaeMOCTn' OIK-4.1
MPOTHO3UPOBAHHS 6,4 MaTepHania. pOBeﬂeH%e OITK 4' 2’
(GyHKUMU OTKIMKA. THIBI N3yuenune PactcTHbIX pa l(')ITKC o
TUIAHOB  OKCIIEPUMEHTa — JIOIIOJIHUTEIILHOTO P ?X?S%eg 7 ’
IIBy- W Tpex (HaKTOpHBIC Marepuana. '
wranel Trma N = mn (N —
HEOOXOIMMOE KOJIMUECTBO
OIBITOB, M — KOJUYECTBO
ypoBHEH BapbUPOBAHUS
CITyqaiiHbIX (akTopoB, N —
1.6 Koapdument
KOHKOpAAIHU
(ko3 dunmeHT  cornacusi)
NpU  IKCIIEPTHOH OLCHKE
BIUsSHUA ~ (akTOpOB  Ha
(yHKIIIO OTKJIMKA IIpopaboTka e ——
(mapameTp ONTHMH3ALMHN). TEOPETUYECKOTO yi P
OcHOBHbIE CBOMCTBA (JIEKIIMOHHOT0) YEneBaeMoCTH. K41
MaTpHIlbl MaTeMaTHYEeCKU 6 MaTepHana. HpOBeHeHPg: OﬁK_ 4' 2’
TUTAHAPYEMOTO U3zydenue PactCTHbIX pa F[TKC OTIK-4.
9KCIIEPUMEHTA JOTIOJIHUTEIILHOTO npn_M;I;{e}I){ I;g\g ’
(OpPTOrOHANBHOCTH, Mmarepuana.
pPOTOTa0EIBHOCTS,
CUMMETPUYHOCTb,
HOPMHPOBKA
9KCIEPUMEHTAILHOM

MAaTpHIIbI).




1.7 Meroauka
k03 durmeHToB

pacuera

SMITUPUYECKOTO YPaBHEHUS IIpopaboTka N
Tekymuuii KOHTPOJIb
MO0 JaHHBIM TPOBEJACHHOTO TEOPETHYECKOTO
TUTAHUPYEMOTO (JIEKITMOHHOTO) YEneBaeMoCTH.
Py IIpoBenenune OIIK-4.1,
9KCIIEPHMEHTA. Cas3b 4 4 6 MaTepHana.
pacueTHbIX pabor ¢| OIIK-4.2
s dexra (hakropa c Uzyuenwue
npumenenueM I1K.
K03 PHUITUEHTaAMHU JIOTIOJTHUTEIIBHOTO AKP No 9
YPaBHCHHSI. Kpurepun MaTepHana. -
ONTHMAIIBHOCTH  ILJIAHOB
JKCIIEPUMEHTA.
1.8 Beexmenue B pelieHue
MO IMOUCKY ONTHMAIBHOTO
ITpopaboTka .
9KCTPEMAIILHOTO 3HAYCHUS Texyumii KOHTPOIb
TEOPETHYECKOTO
napaMeTpa ONTHMHU3ALUK B yCIIEBAaEMOCTHU.
(JIEKIMOHHOT0)
obnacT oTpeIeIICHHSI IIposeneHue OIlK-4.1,
3 3 5 MaTepHana.
(yHKIMU JBYX M MHOIO- MavucHue pacueTHbIX pabor c| OIIK-4.2
(hakTOpHBIX YpaBHEHUU Y npumenenneM [1K.
JOTIOJTHUTENHHOTO
(meton KPYTOTO - AKP Ne 9.
Mmarepuaa.
BOCXO0KJICHMS Bbokca-
VYuncona u np.).
Hroro no pazneny 30 30 46,4
Hroro 3a cemectp 30 30 46,4 3a4éT
Wroro no aucuurinze 30 30 46,4 3a4er




5 O0pa3oBarejibHbIE TEXHOJIOTHH

B npouecce npenogaBanyst nucuuIuiMHbl «llnaHupoBaHue 3KCIEPUMEHTa» IPUMEHSIOTCS
TPaAULMOHHAS U MO1YJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHUH.

Jlekuuu MpoXOAsT KaK B TPAAUIIMOHHOHN opme, Tak U B (popMe JEeKIHii-KOHCYIbTaIHH,
r7ie TEOPETUUECKUI MaTepua 3apaHee BbIIACTCS CTYACHTaM JUIsl CAMOCTOSITEIbHOTO U3YUEHHUS,
JUIS TIOJTOTOBKH BOIIPOCOB JICKTOPY, TAKHMM 00pa3oM, JEKIHs MPOXOIHUT IO TUITY BOIPOCHI-
OTBETHI-IUCKYyCCHUsl. JIEKIIMU YUTAIOTCS C MCIOJIb30BAHUEM MYJIbTUMEIUWHOTO 000pYAOBaHUSA,
[IPE3EHTALIMOHHBIX MaTEPUAJIOB.

JIeKIMOHHBIA MaTepuall 3aKpeIulsieTcss B XOJ€ IMPAKTHYECKUX 3aHATHUH, HA KOTOPBIX
BBIMOJHAIOTCS TPYIIIOBBIE WJIM HWHAMBUAYAJIbHbIE 3aJaHusd 10 IpoiaeHHoM Tteme. llpu
MPOBEJCHUH MPAKTUUYECKUX 3aHATHI MCIOJB3YETCS] METOJl KOHTEKCTHOIO OOY4YeHHsI, KOTOPBIN
MIO3BOJIIET YCBOUTh MaTepuai IyTEM BBISABICHUS CBSI3€H MEXIY KOHKPETHBIM 3HAHHUEM M €r0
MIPUMEHEHUEM.

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

B y4eOHOM mporecce MCIONIB3YIOTCS aKTHBHBIE U MHTEPAKTUBHBIC ()OPMBI IPOBEACHUS
3aHATUNA (KOMIIBIOTEPHBIE CHUMYJSIUU, pa300p KOHKPETHBIX CHUTYyallMil) B COYETaHUU C
BHEAYIMTOPHON paboTOil ¢ 1enbio (GopMHUpOBaHUS W Pa3BUTHS MPOPECCHOHATBHBIX HABBHIKOB
oOyJaromuxcs.

CaMmocrosiTenbHasi paboTa CTYJIEHTOB CTUMYJIHUPYET CTYAEHTOB K HHIUBUAYAIbHON
npopaboTKe TeM B MpoIecce HaMKMcaHusl pedepaToB, BHITOJIHEHUS HHANBUAYAIbHBIX 33/1aHUH, B
IIPOLIECCE NOATOTOBKU K KOHTPOJIbHBIM pad0TaM U UTOIOBOM aTTECTALIUH.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

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

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

a) OcHoBHas1 IMTEpPaTypa:

1. Menpanuenko, A.C. AHau3 JaHHBIX B MaTepuaioBeieHnu ;| yueoHoe nmocooue / A.C.
Menbanuenko. — Mocksa : MUCHUC, [6.1.]. — Yacts 1 —2013. — 72 c. — ISBN 978-5-87623-
666-1. — Tekct : anmekTpoHHbId // JlaHb : 3nekTpoHHO-OMONMOTeuHas cucrema. — URL:
https://e.lanbook.com/reader/book/117168 (mata obpamenus: 18.12.2019). — Pexxum pocTyma:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

2. Aunpees, C. M. MozennpoBanre 00bEKTOB M CUCTEM yIpaBJIeHHs ;| yueOHoe rmocooue /
C. M. Aunpees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snektpoH. onr. auck (CD-ROM). -
3ari. ¢ TuTyI. 3kpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara o6pamenus: 04.10.2019). -
MaxkpooObeKT. - TekcT : anexkTpoHHbIi. - ISBN 978-5-9967-1028-7. - CBeieHUs JOCTYIHBI TAKXKe
Ha CD-ROM.

0) lonoJiHMTEILHAA JIUTEpaTypa:
1. Annep, FO.I1. Merononorus u npakTuka IJIaHUPOBaHuUs dKcepuMenTa B Poccuu:


https://e.lanbook.com/reader/book/117168

monorpadus / FO.I1. Amnep, FO.B. I'panosckwmii. — Mocksa : MUCHC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — Tekcr : aniekTpoHHbIH // JIaHb : 3JI€KTPOHHO-OMOIMOTEYHAsI CUCTEMA, —
URL.: https://e.lanbook.com/book/93686 (mara obparienus: 17.12.2019). — Pexkum gocrtyna: s
aBTOPU3. I10JIb30BATEIICH.

2. Menbanuenko, A.C. MartemaTudeckas CTaTHCTHKAa M aHAIW3 JaHHBIX . y4eOHOE
nocobue / A.C. Menpunuenko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Tekcr : osnektpoHHbli // JlaHb : 37eKTpoHHO-OMOIMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/108035 (mata obOpamenus: 18.12.2019). — Pexxum poctyma: ajis
aBTOPH3. TI0JIH30BATEIICH.

3. Crenanos, [1.E. [TnannpoBaHue sKcriepuMenTa : yaueoHo-mMeroanueckoe nocoodue / I1.E.
CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — TekcT : 31eKTpoHHbI# // JIaHb : 3JIeKTpOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/108113 — Peskum moctyna: s
aBTOPH3. TI0JIH30BATEIICH.

B) MeToanyeckue yKazaHus:

1. Cratuctudeckre METOAbl 0OpaOOTKH M aHATIN3a YHCIOBOW HH(OpMAIIHK, KOHTPOJIS U
ynpBblIeHUs KauecTBoM npokara/M.U. Pymsnnes, C.A. Jleannosckuii, H.A. Pyunnckas, K.E.
Uepkacos, A.B. JlorunoB. — Yueb6Hoe nocodue. — Marautoropck: M3a-Bo Maruutoropck. roc.
texH. yH-Ta uM. .. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuanTpl 3ajaHuii 1O aHAIW3Y YUCIOBON HHMOpMammu s
OakanaBpoB. — MeTonuueckue ykazanus. - Maruuroropck: M3n-so MarHuToropcek. roc. TexH. yH-
tauMm. .. Hocosa, 2017. 15c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypesl:

IIporpamMmMHoe oGecnieyeHne

Haumenosanwue 10 Ne norosopa Cpox 1eicTBUS JTUIIEH3UN
MS Office 2007 | 135 o1 17.09.2007 GeccpoHO
Professional
STATISTICA B.6 K-139-08 ot 22.12.2008 0ecCpoyvHO
Adobe Reader ¢B000IHO pacupocTpansemoe I[10 0eccpouHO
ONEeKTPOHHBIE
TLIAKATBI IO K-278-11 ot 15.07.2011 6eCCPOUHO
JMCIUTLITHE
"MarepuanoBeaeHue"

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI

Hassanue xypca CchIIKa
HannonaneHas MH(OPMaLMOHHO-aHATUTHYECKas URL:
cucteMa — Poccuiickuii MHAEKC Hay4HOTO LIUTUPOBAHUS :

(PUHLI) https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemust Google (Google Scholar) [URL.: https://scholar.google.ru/

denepanabHOE rOCyJIapCTBEHHOE 010/ DKETHOE
yupexnenne «DenepanbHbiii vHCTUTYT npoMbinuiennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH



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

Poccuiickas I'ocynapcrBennas
oubanoreka. Karamoru
DNEeKTPOHHBIE PECypCchl OHMOTUOTEKH
MI'TY um. I'.11. HocoBa

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuaabHO-TEXHHUECKOE 00ecIeueHNe JUCIUTUINHBI BKITIOUACT:

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. YyeOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKLIIMOHHOIO THIIA OCHAILIECHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIY)KallUMU Ui HpPEJCTaBICHUA ydeOHOI
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMU CpEICTBA XpPaHEHHs, Nepefadyd H
MpeACTaBICHHS Y9eOHOH HHPOPMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayquTopus JUls NpOBeIeHHs IPAaKTHYECKUX 3aHATHH OCHAIllEHA:

- TEXHUYECKHMMH CpPEJCTBAMM OOY4YEHHS, CIYKallUMHU JI IPEACTaBICHUS y4eOHOMN
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMU CpEJICTBA XPAaHEHMs, NepeAayd U
npeJcTaBieHus yueOHON HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

3. YuebHast ayauTopus JJsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makerom MS Office, ¢ moakmouenunem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTEPHO TexHHKOI1 ¢ makerom MS Office, ¢ moakmouenunem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne nast XpaHeHHS M HPOPHIAKTHUECKOTO OOCIYKHUBAaHHS Yy4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CNIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKyMEHTAIIHH.
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Ouyenounvie cpedcmea 05l _NpoeeoeHuss MmeKyule20 KOHMpOoJs 6 6uode ayoumopHou

KoHmpoabHou pabomul (AKP)

% C

Hepequb mem OJisi HOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHple naHHBIC I8 MPOBEICHUS NPAKTHUECKUX 3aHATUN TIpEJCTaBICHBI B 16
BapHaHTax CIIYYalHBIX BEIOOPOK (00BheM BBIOOPKH — N = 59), OJIMH U3 KOTOPBIX IPHUBEACHA HIDKE.
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2,87 18,35 5,52 1,65 1,26 60,02 11,69 9,92
22 16,21 3,07 2,57 164 62,35 11,1 6,04
2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58

2,38 16,97 3,53 1 1 59,39 7,37 10,42

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

2,44 17,19 3,61 2,07 1,84 62,96 11,7 2,96

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

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

2,21 1794 4,89 1,93 158 60,13 1045 17,72

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

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

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

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

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

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

2,7 16,43 4,8 1,84 152 60,07 5,93 4,41
2,71 18,82 4,15 2,89 146 62,62 10,68 13,85

AKP 1. [Tpaktuyeckas nepsuyHast 00paboTka BEIOOPKH CIIydaitHON BETMUYHUHBI

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

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

- MaKCHUMAaJIbHbIC 3HAYCHUSI CITydaiHbIX BeTH4YHH - (Xi, Yi)max;

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

- cpennee 3Ha4eHUE (Xicp, Yicp) = Z(Xicp, Yicp)/N, Tie N — 00beM BBHIOOPKH;

- CpeIHEKBaIpaTHYEeCKOe OTKIOHEHHE=CTaHJapTHOe OTKIOHeHHe Sy = [X (Xi —
Xep)?In]*®; Syi = [Z (Yi— Yep)?IN]°®;

- koapurment Bapuanuu, % — Vxi =  (SxifXepi) 100 % 1 Vyi = (Syil Y ¢pi)100%);

- MenuaHa BeIOOpKH (Med) — cpenuHHOE 3HAYEHHE CIyYaliHOW BEITHYMHBI MEXKTY
MHUHUMAJIBHBIM B MakcuManbHbIM ee 3HadeHussMu — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min)/2;
MenraHa B OOJIBIIMCTBE CITy4aeB HE COBMAIAET CO CPETHIM 3HAYCHHEM BBIOOPKH;

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

[TocTpouth rucTOrpaMMsbl caydailHbIX BEJIMYUH (Tpaduueckoe pacupeeneHme
CIIy4aifHO! BEIMYUHBI) U CPABHUTH X C TEOPETUUECKUMU PACIIPEICTICHHUSIMH.

Jns koHKpeTHOM ciydaiiHOW BenwdwHBI (Xi, Yi) ee pacmpeneieHrne B BBIOOpKE
ONpEAENAETCS IMOCTPOEHUEM THCTOIPaMMBbI. AJTOPUTM 3TOrO TMOCTPOEHUS 3aKIKYaeTcs B
CJIEIYIOIIEM:

- Ha OCH OpJMHAT OTKJaJabIBaeTcs 4actora (Ni) WM YacTocTh (Ni/N) — KOJIUYECTBO
3HAYEHUW CIIy4YalHOW BEJIMYMHBI, MOMAJAIOIIUX B ONPEAEICHHBIA MHTEPBAJ 3HAYCHHI; HA OCH
abIrce OTKJIABIBACTCS] HECKOJIBLKO MHTEPBAJIOB BHYTPH pa3Maxa CIIyYallHOW BETHYWHBI, YHCIIO



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

- MPH 3TOM TPOBEPOYHBIMH KPUTEPUSIMU MPABUIBHOCTH MOCTPOCHHS THCTOTPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCJIOBHE Xni = N wiu X(Nni/n) = 1.

AKP 2. KoppensiiMoHHbIH aHaIu3 BEIOOPKH

Pacuurath mpu momoriy nmporpammoro npoaykra Exel (Haxxats Ha ki1aBuy fx, BEIOpaTh B
NO3HIIMN «CTATUCTHKA» (PYHKIUIO «KOpPET», YKa3aTh KOOPAMHATHI COOTBETCTBYIOIIUX Iap
CIIy4aifHbIX BEJIMYHWH, MOJYYUTh 3HAUEHUS MAPHBIX KOA()(UIMEHTOB KOPpPESUU) MOMapHbIe
KO3 PHULIHUEHTHI KOPPEISIIUN MEXKIY HE3aBUCMBIMH CITy9ailHBIMU BETMUMHAMH — [xixi+1 W MEXITY
3aBucuMbIMU (Yi) U He3aBUCHUMBIMHU (Xj) MEPEMEHHBIMU -lyjxi; ONPEAETUTh UX 3HAYUMOCTH
IyTEM CPaBHEHUS C TAOJUYHBIMU, KPUTUIECKUMH 3HAUCHUSIMH KO3 PHULIMEHTA KOPPEIALIUH.

Huxe npencrapnena tabiuia ¢ KpUTHYECKUMU 3HaUCHSAMU KO3 PUITUEHTA KOPPEISIIIUU B
3aBUCHMOCTH OT 00beMa BBIOOPKH (N) U ypOBHS 3HAYMMOCTH (01); o0 = 1 — p, r/1e P — BEpOsITHOCTh
COOBITHS.

Kputnueckue 3Hadenus ko3 duimenra koppensuu

O6bem YpoBEHb 3HAUUMOCTH, 0.

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

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

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




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

3HaYUMOCTh ~ KOI(pPUIMEHTA TAPHOH KOPPEISLUH  ONPEACIICTCS  CpPaBHEHHEM
(akTuueckoro 3HadeHHs KO>(PQUIMEHTA KOPPEeIslMHM C TAOJIMYHOM 3HAUYEHHEM: €ClIH
(akTHYecKkoe 3HaUYeHHE OOJIbIIE TAOJIUYHOTO, TO CYHICCTBYET MEXK/Iy HEH3BECTHBIMU 3HAUUMAs
CTaTHCTUYECKAs CBS3b, B IPOTHBHOM CIIydae TaKoBas CBA3b OTCYTCTBYET.

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

B nepByto ouepeanr CTpOUTCS KOPPEISIIMOHHAS MAaTPUIA — CHMMETPUYHAsT OTHOCUTEILHO
quaroHany (aHaJOTMYHO TaOJMUIEe CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAaHAHOIO WU
JTUYHOCTHOT'O YeMITHOHATA) — 00pa3el MPUBOIUTCS HIDKE.

X1 X2 X3 Xq X5 Y1 Y2 Y3 Y4

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

3areM 3HadYeHHs KOA(D(HUIIMETOB MAPHBIX KOPPEALUN OTMEUAIOTCS 3HAKOM (), €CJIH ATOT
KO3 PHUIMEHT KOPPEISAIMH CTATUCTUYESCKH 3a4HUM, U 3HAKOM (-), ecii Kod(pPpHUImeHT Koppemsun
He3HaunM. J[1s oTcenBaHMs HE3aBUCHUMBIX MepeMeHHBIX (X-0B) MPoBOIUTCS (OJUH U3 METOOB)
cienyromas mpoleaypa: u3 o0IIer KOppeIsIMOHON MaTPHIIbl BBIIEISETCS y4acToK ¢ Xi U B
sigeiiKax MPOCTaBJIAETCS COOTBETCTBEHHO (+) win (-).

X1 X2 X3 Xa Xs Kom-Bo

3HAYUMBbIX
KOpPEJSILUil

X1 + - + - 2-1-0

Xo | + 1 - - + 2

X3 |- - 1 + - 1-0

Xa | + - + 1 + 3

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

Taxum oOpazom, mocne AByX UTTepaluid octamuck 3 X-a - X1, X3, 1 Xs.

Jlnst BBIOOpa 3HAYUMBIX 3aBUCUMOCTEN (110 KOd(PPUIMEHTY KOPPEIAun) MeXAY Y-MU U
X-MH, 4TOOBI TOCTPOUTH PETPECCHOHHBIE YPABHEHUS CBSI3H, HEOOXOIMMO POAHATH3UPOBAT €IIIe
OJIHY 4aCTh KOPPESIIMOHHON MaTPHUIIBL:

Y1 Y2 Y3 Y2 3HaunMBbIe
Koppersauuu Xi
c Yi

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

X2 Ix1,x2/- Ix1,x2/- Ixix2l- Ixix2l- X2 — HeT
KOppETALMi C

Yi

X3 Ixaxal- | axal- | Ixaxal- | Faxal/+ X3cYs

X4 Pxxalt | Ixaxalt | Ixaxal+ | raxal- | Xac Y, Yz, Y3

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

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




Ha ocHoBanum 3HAYUMBIX KOA(DPHUITUEHTOB KOPPEIAIHH MeXAY Y Xj Onmpenensiercs, 4To
HEO0OXOIUMO TIOYYUTh PETPECCHOHHBIC YPaBHEHUS CIEAYIONINX BUIOB U C YIETOM OTCCHBAHUS
X-0B:

Y11= ao+ arXy+ asXy;

Y2=ap + asXs;

Yz =ap+ arXi+ aaXy;

Y4 =ap+ azXs+ asXs;

AKP 4. [Tpu nomony npuMeHEHHS perPECCHOHHOT0 aHaIN3a PaCCUUTATh KO HUIIMESHTHI
PErpecCHOHHOTO YPAaBHEHHS.

B AKP 3 ompeneneHbl BUIBI PETrPeCCHOHBIX 3aBHCHUMOCTEH, KOTOpPBhIE HEOOXOIMMO
NOJYYHUTh JJISi OLEHHBAHHWS, NMPOTHO3a M YIPABJICHUS TEXHOJIOIMYECKHMMHM mporeccamu. s
pacueta KO3 (UIMEHTOB ypaBHEHUHN &g, @i MPUMEHSETCS PACUETHBIH METOJl HAMMEHbBIINX
kBagpatoB (MHK) c wucnonb3oBanueM HCXOJHON BbIOOpKM ciaydaidHeix BenmnunH. MHK
MpearnoiaraeT MOMCK AKCTPEeMajabHOro (MUHUMAIBHOIO) 3HA4YeHHUS (YHKUIHMOHAA CyMMBbI
pPa3HOCTH B KBa/IpaTe MEXAY (PaKTHUECCKUMH U PACYETHBIMU 3a4CHUSMHU (PYHKIIUN OTKJIAKA:

F = Z(Ypaxr- — Ypacs.)? — Min (0). B ypaBHeHHe T0CTABIAIOTCSA TOCTPOUYHO (PaKTHUECKHE
3HAUEHUS Ygpaxr. U Ypaca. B BUJIE ypaBHEHUs, nosryueHHoro B AKP 3. /lns perienus ykazaHHOTO
¢dbyHKIIMOHATa HEOOXOIUMO MONIYYUTh CUCTEMY YPaBHEHUH B YACTHBIX NMPOU3BOIHBIX U KaX0€
U3 YpaBHEHHI MPHUPABHATH K HYMO. TakuM 00pa3oM, MOIy4arcsi 3Ha4eHUs: CBOOOIHOTO 4ieHa
ypaBHEHUS d&o U KOd(D(PUIIMEHTHI IPU HE3aBUCUMBIX MEPEMEHHBIX di = ax. s omepaTuBHOTO
pemennss MHK npumensiercs nporpammuoe odecnieuenue Exel (fx — nuneiin). B moanporpamme
«JTUHEIH» YKa3bIBAIOTCS KOOPAMHATHI Yi U Xij, 3aTeM Habuparotcs nozunuu « MCTUHA» u 3atem
Shift+Ctrl+Enter. B npensapuTenbHO BBIACICHHOE TOJIE IPOrPAMMHO OMEIIAIOTCS PE3YJIbTAThI
pacuera — KO3(DUIMEHTHI 8o, 8 = axi (mepBast cTpoKa), KodGunuent nerepMuHanun R? (3-a
cTpoka, 1-ii cronbern), kpurepuii Gumepa F (4-as crpoka, 1-biii cronberr).

AKP 5. TIpoBectr KOPpEKTUPOBKY TOYHOCTH YPaBHEHHUSI PETPECCUM B TECUEHUH BPEMEHH.

Cornacio TpeboBanusMm OCT 14-34-90 «CraTHCTUYECKMH NPUEMOYHBIM KOHTPOIb
KayecTBa METAJUIONPOAYKIUH MO KOPPEISLHMOHHOM CBSI3W MEXAYy MHapaMeTpaMu» BO3MOKHO
UCMOJIb30BAaHUE  PErPEeCCHOHHBIX  3aBUCHUMOCTEH  IapaMeTpoB  KadecTBa  (BpeMeHHOe
COIPOTHUBIIEHUSI Pa3pbIBY, OTHOCUTEIILHOE CYKE€HUE U T.I.) OT (aKTOPOB (XMMHMUECKUH COCTaB
CTallM, TEXHOJIOTUYECKUE TIapaMeTpbl TIpoliecca) s TMPOTHO3UPOBAHUS CBOMCTB 0e3
OCYIIECTBJICHUS pa3pyLIAIONINX MCMbITAaHUM. J[Is1 mpoBEpKHM TOYHOCTH MOJEIH MHpPHU 3TOM
HaOWpaeTcsi KOHTPOJIbHBIH MAacCHB J@HHBIX, COCTOSIIIMX U3 PEe3yJIbTaTOB pa3pyIIAOLINX
WCIIBITAaHUHN OJTHOM JECATOM IIIaBOK/mapTHii Takoit mpoaykiuu. [Ipu Habope He meHee 50 mIaBok
WIM OOUH pa3 B KBapTaJl INPOBOJUTCS NPOBEPKAa TOYHOCTU INPUMEHIEMON MaTeMaTHYeCKON
perpeccun. MeTonuka MPOBEPKU 3aKJIIOUaeTcsl B cienyromeM. Habupaercs mMaccuB pa3HOCTEH
MEXIy (PaKTHUYECKMMM JaHHBIMH KOHTPOJBHOH BBIOOPKM W pACYETHBIMM 3HAUYEHHUSIMH T10
PErpeCCUOHHOMY YPABHEHUIO (Ygakr. — Ypacu.), PACAUTHIBAECTCS CPEHEE 3HAUCHUE ITHX OTKJIOHEHUI
U CpPAaBHMUBAETCS CO CTATUCTHYECKHM KpHTEpHEeM (CTaHJApTHBIM OTKJIOHEHHEM Iapamerpa
KadecTBa - Syi). Ecnmum cpemHee OTKIOHEHHE MEHEE CTaTUCTHYECKOTO ITapaMeTpa, TO ypaBHEHHE
NpU3HAETCS  aIEKBaTHBIM pEAlbHBIM  YCIOBUSAM. B IpPOTMBHOM cilyd4ae TpPOBOJUTCS
KOPPEKTUPOBKA YpaBHEHUs MyTEeM HM3MEHEHHUS 3HAYCHHUS €ro CBOOOJHOrO 4ieHa: dor = o -/+
2(Ygaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOJILHOIN BEIOOPKH, 3HAK -/+ IMOKA3bIBET, YTO, €CITU CPEIHEE
OTKJIOHEHHS Ayi UMEET 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS Ao OYIET COOTBETCTBEHHO -/+AYyi.

AKP 6. ITocTpouTh MaTpHIly HOTHOTO (hAKTOPHOTO dKcHepuMenTa Tuma 2" —22 u 28,
B ocHOBaHMM CTENEHHOM 3aBUCUMOCTH IIPEACTAaBICHO KOJIUYECTBO YPOBHEHN
BapbUpoBaHus QakTopoB. MiMeeTcs 1Ba BapuaHTa ypOBHEN: 2 - MUHUMAaJIbHOE U MaKCHMalIbHOE
3HaYeHUs U 3 — MUHUMAaJIbHOE, MAKCUMAJIbHOE U CpeAHee 3HaueHus ¢akropoB. B mokaszarene
CTENEHHOW 3aBUCHMOCTH IPEACTaBIEHO KonuuyecTBO (hakTopoB. Ilpu cocTaBieHMM MaTpuIlbl
IUIAHUPOBAHMS HIKCIEPUMEHTAa HEOOXOIUMO YUYHUTHIBATh YETHIpE CBOWCTBA CYIECTBOBAHUS



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

Ormpenenuth K03 UIUEHTH ypaBHEHHS 110 H3BECTHOMY alIrOpUTMY: & = (ZXiYi)/Nn, ao
= Xyiln.

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

AKP 8. Pacuurtatp ko3(ddunuent konkopmanuu (kodpduuueHT corimacus) mpu
9KCIIEPTHOW OLIEHKE BIHMSHUS (aKTOpOB Ha (QYHKIMIO OTKIHMKA (HapaMeTp ONTHMHU3AIMU) IO
cnenytomeii 3apucumoctu: W = 12S/[m?(n®-n)], rme S — cymMMa KBaipaToB OTKIOHEHMH OT
CpEeIHEer0 3HAYEHHsI OLIEHKHU SKCIEPTOB, M — YKCIIO SKCIEPTOB, N — YUCIIO (HaKTOPOB.

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

Memoouueckue pexomenoayuu Ol NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHH MO KaKOW-THMOO HAaydyHOW, y4yeOHOW WM Ipyroit
npo0jeMaTuke, akKTUBHOE OOCYXKJIEHHE YyYaCTHHKAMHU 3apaHee IHOJTrOTOBJIECHHBIX COOOIEHHIH,
JnoknanoB U T.1. C TeMaTHUKOW CEMUHApOB CTYACHTHI 3HAKOMSTCS 3apaHee. AJIFOPUTM IOATO-
TOBKM K CEMHUHapy CIEIYIOLIU: BbIOpaB TeMy, CTYACHT COCTaBIsA€T CBOM IUIaH-rpaduK IMOJ-
FOTOBKM K ceMuHapy. s mpuoOpeTeHusi MMPOKOro BUJAEHHUS MPOOJIEMbI CTYAEHT CTapaercs
OCMBICIIUTD €€ B 00111eM 00beMe; MO3HAKOMUTHCS ¢ TeMOIl 110 0a30BOMY y4eOHOMY MTOCOOUIO MITH
JPYroi OCHOBHOM PEKOMEHIYyEeMOW JIMTEPAType; BBIABUTh OCHOBHBIE HJIEH, PACKPBIBAIOIINE
JAaHHYIO TpoOJieMy; CBEpUTh HMX OIpPENEIeHUs CO CIPABOYHMKAMH, SHLUKIIONEAUEH; MOJI-
TOTOBUTH IUIAH-KOHCHEKT PAcKpPHITUS JAaHHOW MpPOOJIEMbl; BBISIBUTH HESICHBIE BOIPOCHI M IOJIO-
OpaTh JAONOJHUTENBHYIO JUTEPATYPY JJS UX OCBEIICHHUS; COCTAaBUTh TE3UCHI BBICTYIUICHUS Ha
OTJIENbHBIX JIUCTAX ISl MTOCJIEAYIOIIEr0 BHECEHUS TOTMOIHEHUHM U MOATOTOBUThH JAOKJIAA UM pe-
depaT a1 cooOIIeHUsT Ha CeMUHApe; MpOoaHATU3UPOBaTh COOpaHHBIN MaTepuan Jyisl TOTOJIHU-
TeIbHOW MH(OpPMAIMK MO TeMaM CEMHUHapa; TOTOBSCh K BBICTYIUIEHHIO Ha CEMHUHape, 10 BO3-
MOKHOCTH TPOKOHCYJIBTUPOBATHCS C MpPEIoiaBaTesieM; OTHOCUThCS K COOpaHHOMY MaTepHaiy,
KaK K UICTOYHHMKY OYyIyIUX UCCIIEeI0BaHUM.

CeMuHapckue 3aHATUS DPACIIUPSIOT M 3aKPEIUBIIOT 3HAHUS, 3aJI0XKCHHBIE B TEOPUU
npeaMera. Ha HUX BBIHOCSTCSL BONPOCHI, OCOOEHHO HEOOXOAMMBIE NIl MPAKTUKH, WU MpoOo-
JIEMHBIE BOIIPOCHI, KOTOPHIE BO3MOJKHO PELIUTh TOJBKO B Ipolecce coTpyaHuuectBa. Cpenn
00s13aTeTbHBIX TPEOOBAHHI K CEMHHAPY - MPEIBAPUTEIHLHOE 03HAKOMJICHUE C TEMOM, BOIPOCaAaMHU
U JIMTEPATYPOH 110 NTaHHOU TEME.

CoBpeMeHHas1 MPaKTHKa IpeaaracT IUPOKUI KPyr TUIIOB CEMUHApCKUX 3aHATui. Cpeau
HUX 0C000€ MECTO 3aHMMAaeT CeMHUHApP-IHCKYCCHs, Te B AMAJIOre XOpOLIO yCBaWBaeTCs HOBas
uH(popMalrs, BUTHBI YOSKICHUS CTYACHTA; 00CYXKAAIOTCS MPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJIOCTaTKU; A7l 00CyXAeHus: OepyTcsi KOHKPETHBIE aKTyallbHble BOIPOCHI, C KOTOPBIMH CTY-
JIEHTHl TPEABApUTEIbHO O3HaKOMJIEHBL. Takke B CeMHUHap BKIIOYAIOTCS BOMPOCHI JJIs MH-
TEJJIEKTYAIbHOM pa3sMHHKH (MHOTJA 3TO JUCKYCCHOHHAs CTaThsl, 10 KOTOPOM CTaBATCS MPOO-
JIEMHBIE BOIPOCHI); TUCKYCCHSI MOKET pa3BEepPTHIBATHCA 3a0YHO Kak KpyroBoi cemuHap. [lanee
MOJIBOAATCS. UTOTH AMCKYCCHH, 3aCIyIIMBAIOTCA M 3aAIIMINAIOTCA NMPOEKTHbIE 3anaHus. Ilocne
ATOr0 MPOXOAUT "MO3roBOH MITYpM" MO HEpELIEHHBIM MpobjaeMaM AMCKYCCUH, a TAKKEe BbISB-
JISIOTCS MPUKIIAQJHBIE aCIIEKThI, KOTOPhIE MOYKHO PEKOMEHI0BATh Ul BKIIOUEHUS B KYpPCOBBIE U
JTUTITIOMHBIE PabOTHI WK B ampoOaruio Ha mpakTuke. Ha ceccum mpenogaBarens o6odmaer pe-
3yJIbTaThl POJICIIAHHON CTYAEHTOM PaOOTHI.



CeMUHapBI-IUCKYCCUU TIPOBOJSATCS C LENbI0 BBISBICHHWS MHEHHSI CTYJIEHTOB IIO
aKTyaJbHBIM BOMPOCAM U3y4aeMOT0O IIpeIMEeTa.

CeMuHap-uccieoBaHUE MperoiaraeT npeABapuTeIbHy0 paboTy - HamucaHue pede-
para, JOKJIaja 1Mo UTOraM OTBITHOW paboThl. YUacTHe B HEM - 3TO, MPEXK]E BCETO, TUAIOT CTY-
JeHTa ¢ mpernojaaBareneM. Pe3ynbTaTsl 00CyX1al0TCd Ha CEMUHApE C HAIISIIHBIM MOKa30M HC-
CJIEIOBATENILCKOTO MaTepuana (CXembl, TaOmuIbl, TpaduKH, TUATHOCTHYECKHE METOJIUKH).
Yactuano matepuas MoxeT ObITh BKItoUYeH B BKP. [Ipu moaroroBke k ceMuHapy-ucclIeI0BaHUIO
CTYACHT M3Y4YaeT Pe3yJbTaThl TEOPETUYECKHX HCCIEeNOBaHM, COCTaBisgeT OMOIMorpaduio mo
TeMe, YUUTCS MUCaTh 0030pbI MO TEXHUYECKOM 3a/1aue-rpooieme.

[TpoGieMHBIIl ceMUHAp TOTOBHUTCS MpPEMojaBaTelieM JAOCTAaTOYHO OCHOBATEIBHO: IMOJ-
Ouparorcs TpoOJIeMHBIE M KOHTPOJIBHO-IIPOBEPOUYHBIE BOMPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIBKO TOCJI€ MPOXOXKJAEHUsI TeMbl. K HEMY CTYJIEHTBI TOTOBATCS IO JIMTEPATYPHBIM HCTOYHH-
KaM: MOHorpaduu, CIpaBOYHUKHU, CIOBapH, *ypHaibl. K mpobiemMHOMY ceMHHapy mHpocmart-
puBaeTcs JMTEpaTypa B paMKax pPa3IMYHbIX HCCIEAOBATEIIbCKUX IIKOA  (Hampumep
"TpaaUIIMOHHBIC U HETPAJAUIIMOHHBIE TIOJIXO0IBI K TIpodieme").

Hau6Gonburyro 3¢(heKTHBHOCTh MPUHOCAT CEMUHAPHI, MPOBOJUMBIC B (OpPME KOJIICK-
TUBHOM MO3HABATEILHON JAESITEIHOCTH, UMEIOIIEH OnpeieIeHHbIe 0COOEHHOCTH, @ UMEHHO:

- paszesieHue CTYJEHTOB Ha TPYIIBI MO WX JKETAHUIO (C 00s3aTeIbHBIM y4aCTUEM CTY-
JEHTa C yCTONYMUBBIM UHTEPECOM K JAHHOMY IPEIMETY);

- IOCTAHOBKA OOIIUX IIeJIeH U 3a/1a4 IS TPYIIIIbI;

- paboTta B MOCJIeI0BATEIBHOCTH - MHAUBHIyallbHAs, MapHas (4Yalle BCero NepeKkpecT-
HBII OTIPOC), paboTa B IpymIe, KOJUICKTHBHAS,

- 00s13aTeNbHOE MPEBAPUTETILHOE OTPAaHHUEHUE TI0 BPEMEHH KaXKI0T0 dTamna 3aHsATHi;

- OKCIIEPTHBIN aHAIN3 ¢ pacdyeToM KO3 (HUIIMEHTA KOHKOP AWM,

- OIICHKa pa0OTHI TPYIIIHI MIPENOIaBATENIEM;

- MPOBEJICHNE CAMOOIICHKH.

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

NA3 Ne 1. Tlonstus wmaTeMaTH4YEeCKON CTATUCTUKU. BHIBI HSKCIIEPUMEHTOB.

KonTponbublie kapThl. [I1aHbl 5KCIEPUMEHTOB

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

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

3. Texymuit KOHTPOJIb MPOIYKIIMH.

4. TlpyHUMIIBEI BBIOOpPAa KOHTPOJIMPYEMBIX MapaMeTpoOB W HUX YPOBHS B CTaHAApPTaxX Ha
METAJITyPrUYECKYI0 IPOAYKIIHUIO.

5. Cratuctuueckoe 00OCHOBaHME O00BbEMa BBHIOOPKHM IMpPH KOHTPOJE Y IOCTABIIUKA H
norpeourens.

6. KoHTpoNbHbBIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM 00BEKTOM C aJaTUBHBIM OJIOKOM

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

9. Ycnous noaodus pusnueckoro o0beKTa U MaTepuaIbHON KOIUH.

10. BeiOop Haubonee 3¢ PpeKkTUBHON CXEMbI IKCIIEPUMEHTA.

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

N3 Ne 2. Koappunment koakopaamun. [IpaBuia mianupyemMoro skcrepuMeHTa
1. Bungel mapamMeTpoB ONTUMH3AaLUH, OOOOIICHHBIH IMapaMeTp ONTHMHU3AIMHU, (GyHKIHSA
KeNaTeIbHOCTH.



2. BeiGop Tuma MaTreMaTH4eCKO MOJTMHOMHUATBLHOM WIIM HHON MOJICIIH.

3. IIpaBuiia NOCTPOEHUS IJIAHOB — IPOOHBIX PEIUIHK.

4. Pucku mpH MCHOJB30BaHUU IJIAHOB C APOOHBIMH PEIUIMKAMH — BIHMSHHUE HA TOUHOCTD
MPOTHO3UPOBAHUS (PYHKIIMH OTKJIHKA.

5. Turbl MIaHOB SKCIIEPUMEHTa — ABY- M Tpex (akropubie mianbl Tuma N = m" (N —
HEO00X0IMMOE KOJIMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEW BapbUPOBAHMS CITYYalHBIX (aK-
TOPOB, N — KOJIMYECTBO (haKTOPOB).

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

7. OCHOBHBIE CBOMCTBA MaTPUIIbl MATEMATUYECKHU TUTAHUPYEMOTO SKCIIEPUMEHTA (OPTOTro-
HAJIBHOCTh, POTOTa0EIbHOCTh, CAMMETPUYHOCTH, HOPMHUPOBKA IKCIIEPUMEHTATHLHON MaTPULIbI).

8. Meronuka pacdera KOIPPUIMEHTOB SMIUPUYECCKOTO YPAaBHEHHSI IO JaHHBIM
MIPOBEJICHHOTO [JIAHUPYEMOT'0 IKCIIEPUMEHTA.

9. Cea3b ¢ dekra hakTopa ¢ KodphUIIUEHTAMI YPABHCHHUS.

10. Kputepun onTUMalbHOCTH IIJIAHOB SKCIIEPUMEHTA.

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

I[MTPUJIOXEHMUE 2
7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEACeHHUS IPOMEKYTOYHON aTTeCTAlluH



a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIii
JJIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

OIIK-4 - CrocobeH TpOBOOUTH W3MEpEeHUss M HabOmoAeHus B cdepe mpodeccnoHamTbHON
JesATeIBHOCTH, 00pabaThIBATh U MPEACTABIIATH SKCIIEPUMEHTAIbHBIC JTaHHbIC

OIlK-4.1

Br10upaeT u npuMeHSIET METO/IBI U
CpEICTBAa U3MEPEHUs Ul OlIpeeIie-
HUsI CBOWCTB MaTepHUAIIOB U U3JEIUN U3
HUX

Teopernueckue Bonpocs! (M3 Ne 1, 2)

1. CBeneHus U3 TEOpUU BEPOSITHOCTU U
MaTeMaTHUYeCKOM CTaTUCTUKU (TeHe-
[paJIbHAst COBOKYITHOCTb, BBIOOPKA
CITy4aifHbIX BETMYHMH, XapaKTePUCTUKHU
BHIOOPKH).

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

3. [Topsaok mpoBeIeHUs TEKYIIEro
KOHTPOJIS IPOTYKIHH.

4. [IpuHIMIBI BEIOOpa KOHTPOJIUPYE-
MBIX TTAPaMETPOB U UX YPOBHS B CTaH-
mapTax Ha METAJLTYPTrHYECKYIO IPO-
TyKIIHIO.

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

6. MeTo bl TOCTPOCHUSI KOHTPOJIBHBIX
KapT.

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

8. TeopeTnueckuii Moxo/1, MaTeMaTH-
YecKoe CUMYIHUPOBAaHKE YCIOBHI IKC-
MepUMEHTa, PU3HUYSCKUIN IKCTICPH-
MEHT.

0. VYcnoBus mnonobus Quandgeckoro




OIIK-4.2

IIpoBOANT 3KCIIEPUMEHTAIIBHBIE UCCIIE-
JOBaHUS U UCIOJIb3YET OCHOBHBIE
npueMbl 00pabOTKU U TPEICTABICHHS
IIOJIyYCHHBIX JaHHBIX

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

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

2. HaxoauTe 3KcTpeManbHOE 3HAYEHUE
mapamMeTrpa ONTUMH3AIMA B OO0JIACTH
ornpezeneHuss (QpyHKUUU C TpUMEHe-
HUEM HUTTEPALMOHHOIO IIOLIAroBOIO)
MEeTO/a B HAIIPABJIICHUU I'PaJUEHTA.

3. CTpouTh BapuaHThl MaTPULbI JpO0-
HOI'O DKCIIEPUMEHTA TUIIA 23'1, 25'2;
orpenensaTb KodpPHUIueHTH ypaBHe-
HUS 110 U3BECTHOMY ITOPUTMY: i =
(Zxiyi)/n, ao = Zyi/n.

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

S. [IpoBOAUTH KOPPEKTUPOBKY TOYHOC-
TU ypaBHEHUS PETPECCUU B TEUEHUU
BPEMEHU [0 MACCUBY Pa3HOCTEMN
Mex-Ty (paKTHUeCKUMH JaHHBIMU
KOHT-POJIbHOM BBIOOPKH U
[pPacYeTHBIMU 3HA-YEHUSIMU 110
[PErPECCUOHHOMY ypaBHE-HUIO (Yepaxr, —
Vpacs.). Eciin cpeiHee oT-kinoHeHne
MEeHee CTaTUCTUYECKOIo Ma-paMerpa -
CTaHJApTHOTI'O OTKJIOHEHUS S, TO
ypaBHEHHE MPU3HAETCS aIeKBAT-HbIM.
B IpOoTHBHOM cCilydae IpOBOAUT-CS
KOPPEKTUPOBKA YPaBHEHUS ITyTEM
M3MEHEHUS 3HaYEHUS €r0 CBOOOTHOTO
uieHa: aot = a0 -/t X(Ygaxr. — Ypaca)/N,
r7ie N — 00beM KOHTPOJIbHON BBIOOPKH,
BHAK -/+ MOKAa3bIBET, UTO, €CIIU CPe-
Hee OTKJIOHEHUs Ayi UIMeeT 3HaK +/-,
TO KOPPEKTHUPOBKA 3HAUCHUS 8o OyIeT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBaTh KOAQPUIIMEHTHI per-
[PECCHOHHOTO YpaBHEHHUS (110 BHIOOPKE,
[pe/I0’KEHHOH MpernojiaBaTeseM) 1moc-
e mpoBeIeHNs KOPPESIIUOHHOTO
aHaJIM3a, OTCEUBAHUS HE3HAUUMBIX

hakTONOB M OnIbeneneHns CRI3N 3ABU-




0) Ilopsimoxk mnpoBedeHUs TNPOMEKYTOYHON aTTeCcTAllMU, I[OKA3aTeJIM M KpPHUTEPHUH
OlleHUBAHMS:

IIpomexxyTouHasi arrecrtauusi mno aucuumiiuHe «IljaHupoBaHue 3IKCIEPHUMEHTA)
MPOBOAMTCS B BUJEC 3a4yeTa. 3a4eT MPOCTABISETCS IMOCIE OICHKU 3HAHHWA OOYyYaroluXcs I10
pe3ynbTaTaM 3allUThl BBITIOJHEHHBIX J1a00PaTOPHBIX padOT U KOHTPOJIBHBIX padOT, BKIIFOYAFOIITHX
TEOPETUYECKHIE BOMPOCHI U MPAKTHUECKHUE 33aaHMsI, BBISBIISIONINE CTENEHh CPOPMUPOBAHHOCTH
YMEHHH U BIIaJICHUI.

IToxa3aTe/n U KPUTEPHUH OLCHHBAHUSA 3a4eTa:

st monydeHus: OueHKU

— «3a4TeHo» — OOyyarolMiCs [JOJDKEH II0Ka3aThb 3HAHMS HE TOJBKO Ha YpOBHE
BOCIIPOM3BECHUS W OOBSICHEHUS HMH(OpMAIMKM, HO W HHTEUICKTyaJlbHbIC HABBIKM PEIICHUS
npobieM U 3a/ad, HaXOXKIACHUS YHUKAIbHBIX OTBETOB K NpoOieMaMm, OLIEHKM U BBIHECEHUS
KPUTHYECKUX CYKJICHUH;

— «He 32a4TeH0» — 00yJaroIIUNCs He MOXKET II0Ka3aTh 3HaHUs HAa YPOBHE BOCIIPOU3BEICHUS
1 00bsCHEHUS MH(POPMALIUHY, HE MOXKET TI0Ka3aTh HHTEIUIEKTyaIbHbIE HABBIKH PEIICHUS IPOCTHIX
3a1ad.



