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JIMCT akTvajauzanuu padode mporpaMMbl

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa U 0100peHa JIJisl peain3aluu

B 2023-2024 yyeOHOM roay Ha 3acegaHud Kadenpwl JIUTEHHBIX NPOLECCOB U
MaTepraToBeICHHS

[Iporokon ot 20__

Ne
3aB. kadeapon H.A.

DeoKTHUCTOB

PaGouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogoOpeHa Jjsl peaiu3aiiu

B 2024-2025 yyebHOM rony Ha 3acemaHuu kKadenpbl JIMTEHHBIX TPOILIECCOB U
MaTepHaOBEACHUS

[Iporokon ot 20

No
3aB. kadeapon H.A.

DeoKTHCTOB

Pabouas nmporpamMmMa nepecMoTpeHa, 00Cy X IeHa U 0100peHa ISl peaTn3aiiu

B 2025-2026 yuebHOM TOnMy Ha 3acemaHuu Kadeapsl JIMTEHHBIX TPOILIECCOB U
MaTepUATOBEICHHSI

[IpoTokon oT 20

No
3aB. kadeapoi H.A.

deokTrcTOB

Pabouas nmporpamma nepecMoTpena, o0cyxaeHa u ogo0peHa 11 peann3aliu
B 2026-2027 yueOHOoM romy Ha 3acefaHuu kadeapbl JIUTEHHBIX TPOIECCOB U
MaTepHaIoBeICHUS

[IpoTokon oT 20
No
3aB. kadeapoi H.A.

deokTrcTOB

1 [leau ocBOEHUSI TUCHUIIIUHBI (MOIYJIS)



Ienn ocBoeHNsT TMCIUIITINHBI

Lenbto ocBoenust moxynst aucuuiiiuHel "[lnaHupoBaHue sKcnepuMeHTa' SBISETCS
MOJAroTOBKa OakanaBpoB mo HampasieHuto 22.03.02 "Meramnyprus" ¥ npouiito MOArOTOBKU
"TexHoJ0THA U HU(PPOBOE yIIPaBIIEHUE POLIECCAMH IIPOU3BOJICTBA YEPHBIX METAJIJIOB H CIIJIAaBOB"
K TNpo(ecCHOHATBHON MAEATENIbHOCTH B COOTBETCTBHM C TpeboBaHusMu DenepaabHOro
I'ocynapcTBeHHOT0O 00pa30BaTEILHOIO CTAHAAPTA.

3ajayeil M3ydeHUs AUCLUIUIMHBI SIBJISETCS MOJArOTOBKA CTYAEHTOB K TBOPUYECKOMY
MIPUMEHEHUIO [TOJIyYE€HHBIX 3HaHUH NPU CO3/IaHUU HOBBIX M COBEPLICHCTBOBAHUIO JICHCTBYIOLINX
TEXHOJIOTHUYECKHUX IPOIIECCOB, (POPMHUPOBAHUIO Y CTYACHTOB CUCTEMbI 3HAHUM 110 IJIAHUPOBAHUIO
IKCIIEPUMEHTOB BO BCeX cepax y4eOHON M HpPOM3BOACTBEHHOW JESATENbHOCTH. JTa 3ajada
pelaercs ciaeIyrIuMI crioco0amu:

- 1aTh TOHATHUSA 00 OIIEHKE 3KCIEPUMEHTANIBHBIX JaHHBIX, FT€HEPaIbHON COBOKYIHOCTH U
BBIOOPKH U3 HEE CITydaliHbIX BEJIMUMH;

- chopmHpoBaTh Yy CTyIEHTa MPEACTABICHUS O KOPPEISLUOHHOM U PETrPecCHOHHOM
aHaJIN3ax, METOJMKE OLIEHKU U OTCENBAHUS Pa3IMUHBIX (aKTOPOB BEIOOPKU CITydallHbIX BEJTMYMH;

- 00yunTh oOyyaroumxcss METOoJaM IUIAHUPOBAHHOIO JSKCIIEPUMEHTa U IOUCKa
ONTHUMAaJIbHBIX 3HAUEHUH (PYHKIMU OTKIIMKA B ONPEAETICHHOM 00IacTH CyliecTBOBaHUS (PaKTOPOB
TEXHOJIOTUYECKOr0 MpoIiecca;

- IPUMEHSTh METOJbl IJIAHUPOBAHHOTO 3KCIEPUMEHTA JUIsl OOJEerdyeHus] pacyeToB Mpu
MPUMEHEHUH APOOHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

2 MecTo qucuMNJIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOW MPOrpaMMbl

JMuctunnuna [InanupoBaHue SKCIIEPUMEHTa BXOAHWT B 00s3aTEIbyI0 4acTh y4eOHOTO
rIaHa 00pa3oBaTEILHOM TPOTPaAMMBI.

JIns  w3ydeHWs  AWCIUIUIMHBI ~ HEOOXOAWMBI  3HAHWSA  (YMEHHUsS,  BIAJCHHSA),
c(hopMHUPOBaHHBIE B PE3Y/IbTATE U3yUEHUS TUCITUTUTNH/ IPAKTHK:

AHanu3 4rcioBor HHGOPMAITT

MarteMaTHUeCKHH aHaJINn3

Nudopmaruka n nHPOpMaIMOHHBIE TEXHOJIOTUH

3HaHus (YMEHUs, BJIAJICHUA), TTOJIYYCHHBIC TP U3YUYCHUH JAHHOW AWCITUIUIMHBI OYyTyT
HEO0OXOUMBI JUTsl U3YYCHUS TUCITUTUIMH/TIPAKTHK:

MopaenupoBaHue IPOIECCOB U 0OBEKTOB B METAJLTYPTUH

OcHoBbI TTOMCKA 1 00pabOTKH HH(POPMAIIUK B 00JIACTH MPOU3BOICTBA YEPHBIX METAIIJIOB

[ToaroroBka K mpo1ie1ype 3allrThl U 3alUTa BBITYCKHOM KBaJIU(PUKAIIMOHHOM pabOThI

3 Kommnerenuun ody4aromerocsi, opMupyembie B pe3yJibTaTe 0CBOCHHA

AUCHMILINHBI (MOAYJISA) U IVIAHUPYEMbIe pe3y/ibTaThl 00y4YeHUs1

B pesynbrare ocBoeHust TUCUMILIMHBI (Moxyist) «[lmaHupoBaHMe SKCIEpUMEHTa»
oOyyaromuiics 10KeH 001aaTh CIeAYIOIUMU KOMIETEH UMM

KOI[ HWHAUKATOpa I/IHI[I/IKaTOp JOCTHKCHUA KOMIICTCHIIMHN

OIIK-4 CrocobGeH mNpoBOIUTH HM3MEpeHUs M HaOmoaeHuss B cdepe MpodeccuoHaIbHON
JeATeIbHOCTH, 00padaThIBaTh U NPEACTABIIATH SKCIIEPUMEHTAIIbHbBIE JaHHBIE

OIlK-4.1 BriOupaer u mpuMeHseT METO/Ibl M CPEICTBA U3MEPEHUs ISl OTIpe/IeIeHUs
CBOJMCTB MaTE€pHUAJIOB U U3/IEIHNI U3 HUX
OIIK-4.2 [IpoBOIUT SKCHIEPUMEHTAIBHBIE MCCIEIOBAHUS U HCIOJIB3YET OCHOBHBIE

TIPpHUCMbI O6pa6OTKI/I U IpCACTABJICHUS IMMOJTYYCHHBIX JaHHBIX




4. CTpyKTypa, 00b€EM M coepkaHue TUCHUILIHHBI (MOLYJIs)
OO0mast TpyI0eMKOCTh AUCIHUILINHBI COCTaBIsET 3 3a4eTHRIX eaunanI 108 akas. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas paborta — 8,7 akaj. 4acoB:
— ayIMTOpHAs — 8 akaJl. 4acoB;

— BHeaynuTopHas — 0,7 akaJ1. 4acos;

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

— B (popme mpaxTryeckoi moarotoBku — 0 aka. gac;

— MOJATOTOBKA K 3a4éTy — 3,9 akaj. gac

dopma aTTeCcTaluy - 3a4€T

AynuropHast g =
KOHTaKTHas paboTa 2 z dopma TeKyIEero
5 =
B aKaJ. yacax o Bu, KOHTpOJIS
Pasnen/ Tema 2, (B axaz. 1acax) E a1 . P Kon
N S © | caMOCTOATENBHOMW | ycreBaeMoCTH U
JIACIATUTAHBI & S = .. | xommereHIN
g & paboThI MPOMEKYTOTHON
na6. | mpakr.| £ &
Jlek. =R aTTecTalluu
3aH. | 3aH. O &
1.
1.1 Beenenue. CBenenus
13 TEOPUM BEPOSTHOCTU U
MaTeMaTHUYECKON
CTaTUCTHUKU (TeHe-pajbHas
ITpopaboTka .
COBOKYIHOCTb, ~ BBIOOpKa Texymumit
2 TEOPETHYECKOro
CITyqaiHbIX BEJINYMH, KOHTPOJb
(JIEKIIMOHHOT 0)
XapaKTEPUCTHKH BEIOOPKH) YCIIEBAEMOCTH. OIlK-4.1,
0,5 0,5 11,9 MaTepuara.
INonstue 0 BUAAX Msvienne IMposenenue OIIK-4.2
IUTAHUPOBAHUS Y4 pacdeTHBIX paboT ¢
JIOTIOJTHUTENBHOTO
MaTeMaTHYeCKOro 31 npumenenuem [1K.
Mmarepuania.
(uznveckoro
9KCIIEPUMEHTOB,
MIPUHLUIAX
T€OMETPUIECKOTO u
1.2 Cratucruyeckue
METOABl B  YIPABICHUU IIpopaboTka
KaueCTBOM  HPOAYKIMM. | , TEOPETUIECKOro
Texymui KOHTpPOJIb (JIEKIIMOHHOT 0)
npoayKuu.  [IpuHOUIED Marepuaia.
BEIOOpa KOHTPOIHPYEMBIX Wzyyenue
IapaMeTpoB M UX YPOBHS B JIOTIOJTHUTENBHOTO
cTaHAapTax Ha MaTepuana. Texymuit
METaJLTYPTUYECKYIO IIpopaboTka KOHTPOJb
TPOIYKIIHIO. METOIUYECKUX YCIIEBa€MOCTH. OIIK-4.1,
0,5 0,5 11,9 o
CraTrcTryeckoe yKa3aHUH K [IpoBenecHue OI1K-4.2
000CHOBaHHE o0bema MPAKTUYECCKUM | pacyeTHBIX PaboT ¢
BBIOOPKH TIPU KOHTPOJIEC Y 3aHITHSAM, npumenenuem [1K.
MOCTaBIINKA u COCTaBJICHHE KOHC
MOTPEOUTEIS. -TIeKTa,
KonTponsHbie KapThl. TIO/ATOTOBKA
OO0m1as cxema yrpaBJieHHs OTBETOB TI0
TEXHOJIOTHYECKUM KOHTPOJIBHBIM
00BEKTOM C aJIalITHBHBIM BOIPOCAM.
6J10KOM.




1.3 1.3 XapaxrepucTHKI

BHJIOB IKCIIEPUMEHTOB
(Teopernueckuii  MOAXOL, IMpopaboTka
MaTeMaTH-9eCKOe TEOPETHIECKOTO
CHMYJITHPOBAHUE YCIOBHI (JIEKIIMOHHOT0)
IKCIIEPUMEHTA, Marepuana.
bm3rdecKkui N3yuenue
9KCHEPUMEHT),  YCIIO-BHSA JIOTIOJTHUTEIIBHOT O
nonooust ¢busnyeckoro Mmarepuania. Texymuit
00beKTa U MaTepUaIbHON ITpopaboTka KOHTPOJb
kxornuu. Beibop Hambonee 05 05 11.9 METOINYECKUX YCIIEBaEMOCTH. OIlK-4.1,
3¢-hexkTHBHOM CXEMBI ' ' ' YKa3aHUH K IIpoBenenue OIIK-4.2
9KCIEPHMEHTA. NPAKTHYECKMM | paCIETHBIX PaboT C
CocraBieHue IUTaHa 3aHATUAM, npumeHenuem [1K.
MIPOBE/ICHUST YKCIIEPUMEH- COCTaBJICHHE KOH-
TOB  pa3HBIX  YPOBHEH CIICKTA,
(OTIBITHBIH, HOJITOTOBKA
J1a60paTOPHBIH, OTBETOB T10
MOTYTIPOMBIIIICHHBIH, KOHTPOJIbHBIM
MIPOMBIIII-JICHHBIH, BOIIPOCAM.
W3TOTOBJICHUE  OIMBITHO-
MIPOMBIIIJICHHOH TAPTHH).
IIpopaboTka
TEOPETHYECKOr0
(JIEKIIIOHHOT 0)
1.4 BBenenue B METOIUKY MaTepuaa.
TUIAHUPOBAHUSI W3ydeHue
9KCIEPUMEHTA (obmrme JIOTIOJTHUTEIIBHOT O
TIOHATHS, IIPUHLIUIIBI). MaTepuana. Texymuit
Bunet TapamMeTpoB ITpopaboTka KOHTPOJIb
OINTHMHU3AIINH, 05 05 119 METOINYECKUX YCIIEBaEMOCTH. OIIK-4.1,
0000IIeHHBII  TTapaMeTp ' ' ' YKa3aHUH K [MpoBeneuue OI1K-4.2
onTUMH3AIMK,  (QYHKIUSL MPAaKTUYECKUM | pacyeTHBIX padoT C
JKenaTeJIbHOCTH.  BbrIOGop 3aHATHSM, npumenenuem [1K.
THUIIA MaTeMaTHYeCKOH COCTaBJIEHHE KOHC
MIOJIMHOMUAIBHOR MM -TIeKTa,
HMHOHI MOJEINH. MOJr0TOBKA
OTBETOB IO
KOHTPOJIEHBIM
BOIIPOCaM
1.5 TlonHbit U APOOHBIH IIpopaboTka
(aKTOPHBIH YKCIEPHMEHT. TEOPETUIECKOro
IIpaBuna MTOCTPOCHHUS (JIEKIIMOHHOT 0)
IUIAHOB ~ —  JPOOHBIX Mmarepuania.
PpeIUTHK. Puckun npu Mzy4yenne
WCIIOJIb30BaHMH TUIAHOB C JIOTIOJTHUTENBHOTO
JPOOHBIMH PETTUKAMUA — MaTepuana. Texymuit
BIMSHHE Ha  TOYHOCTD IIpopaboTka KOHTPOJb
IIPOrHO3UPOBAHUS 05 05 121 METOIMYECKUX YCIIEBaEMOCTH. OIlK-4.1,
GbyHKIMKM OTKIMKA. TUIIBI ' ' ' yKa3aHUH K [IpoBenenue OI1K-4.2
IUIAHOB JKCIIEpU-MEHTa — NPAKTUIECKUM | pacUeTHBIX paboT ¢
IBY- U TpeX (aKTOpHbIC 3aHITHSAM, npumenenueM I1K.
mrianel Tama N = mn (N — COCTaBJICHHE KOHC
HEOOXOIMMOE KOJIH- -IIEKTa,
9YeCcTBO  OIBITOB, M — TIO/ATOTOBKA
KOJIMYECTBO YpOBHE# OTBETOB IO
BapbUPOBaHHS CITYYalHBIX KOHTPOJIBHBIM

(hakTopoB, N — KOJMYECTBO

BOIIPOCaM




ITpopaboTka

iﬁmopﬂaumlfoad)d)ﬂuﬂem TEOPETHIECKOr0
(JIeKIIIOHHOT 0)
(ko3 unmenT cormacus) MaTepHAna
TIPH SKCIIEPTHOH OIEHKE VisyucHue
BIMsHUSA ~ (HAKTOpOB  Ha P —
ymicuio OTIIIHiA Marepuania. Texymmit
(mapametp onTI/IMI/I:«;aPHH). TpopaGoTka KOHTPOTD
OcHosbie CBOHCTBA METOIUYCCKUX YCIIEBAEMOCTH. OIIK-4.1,
MaTpPHUIBl MaTEMaTHIECKN 0,5 0,5 11,9 N TposesieHe OIK-4.2
Zgg::gg;r:;; MPAKTHYECKUM | paCYETHBIX paboT ¢
3aHATUAM, npumeHenuem [1K.
(opToroHak-HOCTE, COCTaBJICHHE KOHC
POTOTabENBEHOCTS, —exTa
CHMMETPHYIHOCTD, nom‘oméxa
HopMHpoBia . OTBETOB IO
IKCIIEPUMEHTATIBHON KOHTPOTHHBIM
MATPHIIB). BOIIPOCAaM.
ITpopaboTka
TEOPETHIECKOr0
(JIEKIIIOHHOT 0)
1.7 Meronuka pacuera MaTepuaa.
K03 GHULHEHTOB Nzyuenue
IMITUPUYECKOTO JIOTIOJTHUTEIIBHOT O
YPaBHEHHUS IO JaHHBIM MaTepuana. Texymuit
MIPOBE-JICHHOTO IpopaboTka KOHTPOJIb
MJIAaHUPYEMOT O 05 05 11.9 METOUYECKUX YCIIEBAEMOCTH. OIlK-4.1,
JKCIIEPUMEHTA. CBs3b ' ' ' YKa3aHUH K IIpoBenenue OIIK-4.2
spdpexra  dakropa ¢ MPaKTUYECKUM | pacyeTHBIX paboT C
k03 punmen-ramu 3aHATHUSM, npumenenuem [1K.
ypaBHEHUSL. Kpurepuu COCTaBJIEHHE KOHC
ONITUMAJbHOCTH  IUIAHOB -TIeKTa,
9KCIIEPUMEHTA. MIOATOTOBKA
OTBETOB I10
KOHTPOJIEHBIM
BOIIPOCaM
IIpopaboTka
TEOPETUIECKOro
(JIEKIIMOHHOT 0)
Mmarepuania.
1.8 BBenenue B pelicHue Nzyuenue
10 TIOMCKY ONTHMAJIBLHOTO JIOTIOJTHUTENBHOTO
9KCTPEMAJIBLHOIO 3HAYEHHS MaTepuania. Texymuit
rapa-MeTpa ONTHMHU3aLUH IIpopaboTka KOHTPOJb
B 00JIaCTH ONpPEACICHHUS 05 05 119 METOIUYECKUX YCIIEBa€MOCTH. OIIK-4.1,
GbyHKIUH JIBYX u ' ' ' yKa3aHUH K [IpoBenenue OI1K-4.2
MHOT0()aKTOPHBIX MPAKTUYECKUM | pacyeTHBIX PadoT C
ypaBHEHUI (merox 3aHITHSAM, npumenenuem [1K.
KPYTOTro BOCXO)KICHHS COCTaBJICHHE KOHC
Bokca-Yuncona u sip.). -TIeKTa,
TIO/ATOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIPOCAM.
Hroro no pazaeny 4 4 95,4
Hroro 3a cemectp 4 4 95,39999 3a4éT
Uroro no gucuurunae 4 4 95,4 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHHU

B npouecce npenonasanus 1ucUMILIAHGI «l [lTaHMpOBaHue SKCIIEPUMEHTa» IPUMEHSAIOTCS
TpagULMOHHAs U MOYJIbHO-KOMIIETECHTHOCTHAS TEXHOJIOTUH.

Jlekumu MpoXOJT KaK B TPAIUIIMOHHOHN (opMme, Tak U B popMe JIEKIUIT-KOHCYIbTAIH,
IZIc TEOPETUYECKUI MaTepHall 3apaHee BBIIACTCS CTYACHTaM JUIsl CaMOCTOSATEIBHOTO U3YyYEHHs,
IUISL TIOTOTOBKH BOIIPOCOB JIEKTOPY, TaKMM 00pa3oM, JEKIHs MPOXOIHUT IO TUITY BOIPOCHI-
OTBETHI-AUCKYCCHsl. JIEKIIMM YUTAIOTCSI C UCIIOJIb30BAHUEM MYJIbTUMEIUHHOTO 000pylOBaHUS,
IIPE3EHTALMOHHBIX MaTEPUAJIOB.

JIexUMOHHBIA Marepuan 3aKpeIusieTcs B XOAE NMPAKTHUYECKUX 3aHATHHA, Ha KOTOPBIX
BBINIOJIHAOTCS TPYNIIOBBIE WIM HHIMBUAYAJIbHBIC 3aJaHMs 10 IpoiaeHHOM TeMme. Ilpu
MIPOBEJICHUH MPAKTUUYECKUX 3aHATHI HCHOJB3YeTCs] METOJ KOHTEKCTHOTO OOYy4eHHsI, KOTOPBIH
II03BOJIAET YCBOUTHh MaTepHall IyTEM BBISABICHUS CBS3€H MEXAY KOHKPETHBIM 3HAHUEM M €ro
IIPUMEHEHHEM.

[Ipy BBINOJIHEHMM NMPAKTUYECKUX 3aHATHUN HCIOJIB3YETCS TEXHOJIOTMS KOJUIEKTMBHOIO
B3aUMO/JICHCTBUS. 3aHATUS MPOBOJATCS B BUJE OOCYXKIEHUS MOJYYEHHOTO 3aJaHUs, IPH ITOM
CTYIAEHTBHl pabOTalOT COBMECTHO C TOCJIEAYIOIIMM TPYIMIOBBIM aHAIW30M TOJIY4YE€HHBIX
pe3ynbTaTOB.

B yuebGHOM mpoliecce UCIOJIBb3YIOTCSI aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI IPOBEAECHUS
3aHATUH (KOMIBIOTEPHBIE CHUMYJSLUHU, pa300p KOHKPETHBIX CHUTyalluil) B COYETaHUU C
BHEAYJIUTOPHOU PabOTO# C 1enbio (GOPMUPOBAHUS U PA3BUTHS MPOQPECCHOHATBHBIX HABBIKOB
00yJaronuxcs.

CamocrosaTenbHass paboTa CTYIEHTOB CTHUMYJIHUPYET CTYAEHTOB K WHIUBUIYaJIbHOU
IpopaboTKe TEM B MpOLECCe HAUCAHUs pedepaToB, BHIIOIHEHNS HHANBUAYAIbHBIX 3a/laHHH, B
Iporecce MOArOTOBKH K KOHTPOJIbHBIM pab0TaM M UTOTOBOM aTTECTALUH.

6 YueOHO-MeToquYecKOe 0OecneueHue CaMOCTOSITeILHOI padoThl 00y4aromuXxcsi
[Ipencraneno B npuinoxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIsl MPOBeAeHHs TPOMEKYTOYHON aTTeCTAlNH
[IpencraBieHbl B IPUIIOKCHUH 2.

8 YueOHo-MeTOqHYecKOe M HH(PpOPMALIMOHHOE o0eclieyeHHe U CIUIIIMHBI (MOYJIs1)
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1. Aynuropus 1uis IEKUMOHHBIX U MIPAKTHUECKUX 3aHATUN - MylIbTUMEIUITHBIE CPE/ICTBA
XpaHeHUus, MepeAayd M MPEeACTaBICHUS HH(OPMAIMH, MOJEIH KPUCTAJUIMYECKHX pELIETOK,
TUTaKaThI

2. Aymutopus Ui TPYNNOBBIX M HMHIUMBUAYAJIbHBIX  KOHCYJIbTAILUH,
CrenuanusupoBanHas Mmeoenb. [TepconanbHbie kKoMmboTepsl ¢ maketoM MS Office, Beixomom B

WHTEepHET M C JOCTYIIOM B 3JEKTPOHHYIO MH(OPMAIMOHHO-00pa30BATENBHYIO CPEdy
YHUBEPCUTETA TEKYILEI0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTalluu

3. Ayautopuu i CaMOCTOSITENBHOW pPabOTHI: KOMIBIOTEpHBIE llepcoHanbHbIC
KoMmnbioTeps! ¢ maketomM MS Office, Beixomom B IHTEpHET M € IOCTYNIOM B KJIACCHI; YUTAIBHBIC
3aJIbI OMOIMOTEKH TIEKTPOHHYIO0 NHPOPMAIITMOHHO-00pa30BaTEIIEHYIO CPEly YHUBEPCHUTETA.

4. Tlomemenne s XpaHeHUs W mpodmiakTuaeckoro Crenuanu3upoBaHHas MeOelb.
CraHouHbI mapk 00OpyNOBaHUS U MHCTPYMEHTHI JJIsi OOCITYKMBaHUS M PEMOHTa y4eOHOTO
000py0oBaHUs. TPOPHIAKTUIECKOTO OOCIY)KHBAaHUSA W PEMOHTa y4eOHOTO OOOpyIOBaHMS.
[Tomermenue st XpaHeHUsT y4eOHOTO 00OPYIOBAHHS.



I[MTPUJIOXEHME 1

6  YuyeOHO-MeTOaUuYecKOe  o0ecnedeHHE  CAMOCTOSITENIbHOH  padoThI
o0yuyamuxcst

Ouenoynvie cpedcmea 015 NPOEeOeHUs. MEeKYyUle20 KOHMPOJA 8 8U0e ayOUumopHou
xoHmpoavHou pabomul (AKP)
Ilepeuens mem 0151 NOO20MOBKU K CEMUHAPCKUM 3AHIMUSIM

Vcxonnbie JaHHBIC I TPOBEACHUS PAKTUUYECKUX 3aHATHH MpeicTaBlieHbl B 16
BapuaHTax CIy4ailHbIX BHIOOPOK (00beM BbIOOpKH — N = 59), 0/1MH U3 KOTOPBIX PUBEIICHA HIDKE.
%

% C Cr %Mn Ni Ti HRC Ku ¢

2,49 1521 5,75 2,87 152 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 8,5 16,17
2,11 16,55 5,78 1,76 1 5934 1042 4,66

3 16,99 5,59 2,9 1,66 60 11,96 59

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 1,95 196 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 16,23 3,48 1,61 1,09 62,48 6,79 5,04
2,62 15,15 4,82 1,39 1,15 59,62 6,04 6,84
2,55 16,53 3,19 1,08 1,24 59,99 5,23 2,06
2,04 18 5,16 2,13 1,49 62 10,66 2,46
2,17 19,45 3,46 1,04 1,43 59,92 596 12,79
2,97 17,4 3,42 1,88 1,29 60,73 9,94 10,58
2,65 19,8 5,1 1,56 1,77 62,36 5,22 11,2

2,2 1584 5,66 2,17 1,94 61,97 9,63 9,45
2,39 18,17 4,03 2,03 1,2 62,4 9,84 13,73
2,53 17,61 3,1 2,77 1,97 62,16 8,67 13,62
2,06 17,45 5,56 1,09 1,82 61,26 5,51 10,6
2,16 15,93 5,5 1,22 1,43 62,73 11,34 16,51
2,96 20,44 5,82 2,58 1,03 6091 9,57 4,07
2,75 19,64 4,54 2,76 1,86 62,55 9,22 7,25

2,7 19,55 5,13 1,15 193 62,06 10,19 13,86
2,72 20,36 3,26 1,63 15 5998 10,16 17,61
2,54 19,63 4,03 2,61 1,01 62,49 7,2 1112
2,67 15,9 5,08 2,44 1,43 59,56 9,21 10,51
2,85 20,82 3,21 2,92 193 61,28 8,15 2,35
2,28 19,5 5,39 2,29 1,38 60,25 7,9 7,79
2,73 17,63 5,03 1,31 1,56 60,38 10 14,66
2,73 16,78 3,05 1,13 1,38 62,92 7,02 5,39
2,77 16,23 5,87 1,22 1,88 59,66 11,33 3,18



2,11 19,11 5,28 2,52 1,37 60,23 6,79 9,08
2,87 18,35 5,52 1,65 126 60,02 11,69 9,92

2,2 16,21 3,07 2,57 1,64 62,35 111 6,04

2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58
2,38 16,97 3,53 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 17,94 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 59,92 585 16,12

2,66 18,85 3,1 2,76 1,38 62,88 5 1491
2,74 19,49 3,93 2,95 1,69 59,3 7,98 10,96
2,62 15,67 591 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 62,55 1144 2,91
2,27 1581 3,76 1,28 1,87 60,11 11,95 7,01
2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74

2,7 16,43 4,8 1,84 1,52 60,07 5,93 4,41
2,71 18,82 4,15 2,89 1,46 62,62 10,68 13,85

AKP 1. TIlpaktuyeckas miepBuYHasi 00paOOTKa BHIOOPKH CIYyYalHOW BEJIWYUHBI

Bbrumncnuth C nmpuMeHeHHeM mporpaMMHoro mpoaykra Exel cratucrudeckue
XapaKTepUCTUKU (MUHUMAJIbHBIC, MaKCHMallbHble, pa3Max 3HAYCHHH, CPEIHHUE 3HAYCHHUS,
CpEHEKBAIPATHYCCKOE OTKIOHEHHE-CTAaHIAPTHOE OTKJIOHEHHE, KOI(PPUIUCHT BapHAIH,
MeJMaHa, MoJa) pacyeTHON BBIOOPKH. TO €CTh BBIYMCIUTH M0 HE3aBUCHMBIM (Xi) U 3aBUCHMBIM
(Yi) ciyuaitHbIM BEeTMYMHAM CJICAYIOLINE XapaKTEPUCTUKH:

- MUHUMAJIbHbBIC 3HAUYCHHS CITydaiiHbIX BeTUuuH - (Xi, Yi)min;

- MaKCHMAaJIbHBIC 3HAYCHUS CITydaiiHbIX BeUIuH - (Xi, Yi)max;

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

- cpeanee 3HaueHue (Xicp, Yicp) = Z(Xicp, Yiep)/n, T1I¢ N — 00BbEM BHIOOPKH;

- CpeIHEKBAIpaTHYSCKOE OTKIOHEHHE=CTaHIapTHOE OTKIOHEHHE Sy = [X (Xi —
Xep)?N]%®; Syi = [Z (Yi— Yep)2n]°>;

- ko3 durrent Bapuaiwn, % — Vi = (SxifXcpi)100 % u Vyi =  (SyilY i) 100%);

- MeauaHa BeIOOpkH (med) — CpeAMHHOE 3HAYCHHE CIIYYalHOW BEIHYUHBI MEKITY
MUHHMAaIbHBIM ¥ MakcuManbHeiM ee 3HaueHusMu — med (Xi, Yi) = [(Xi, Yi)max - (Xi, Yi)min}/2;
MeraHa B OOJIBIIMCTBE CIyYacB He COBIAIACT CO CPEIHUM 3HAUYECHHEM BBHIOOPKH;

- Mozaa BbIOOpkH (mod) — Hambojee YacTO BCTpEYAIOIIeecs 3HAYCHHE CITydalHOM
BEJIMYMHBI (OTIPEIICIACTCS aHAIM30M CITy4aiHOM BRIOOPKH MIIH 10 THCTOTPAMME).

[TocTpouTh TUCTOTPaMMBI CITy4ailHBIX BENWYHMH (rpaduueckoe pacmpeeneHme
CIIydaifHOU BETHYMHBI) U CPABHUTH UX C TEOPETUUYECKIUMU PACIIPEICTICHUSIMH.

Jlns KOHKpeTHOUW ciydaiiHoi BenmmumHbl (Xi, Yi) ee pacmpeneiicHHe B BBIOOpKE
ONpEeNENseTCs MOCTPOCHUEM THUCTOTpaMMbl. AJIFOPUTM STOTO MOCTPOEHUS 3aKIIOYAETCS B
CIIEIYIOLIEM:



- Ha OCH OpJMHAT OTKJAJbIBACTCA 4YacToTa (Ni) WJIM YacTocTh (Ni/N) — KOJIMYECTBO
3HAQ4YCHUM CIy4alHOM BEJIMYMHBI, NONAJAIOIINX B OIPEACICHHBI MHTEPBAJl 3HAYCHUM; HA OCHU
abIucC OTKIIAIBIBACTCS HECKOJIBKO WHTEPBAIOB BHYTPU pa3Maxa CIydailHOW BEJIWYHHBI, YUCIIO
3TUX UHTEPBAJIOB OMPEIEIAETCS CTATUCTUYECKU, B OOJBIIMHCTBE CIIy4aeB 3TO YHCIIO COCTABIISET
10 unTEpBaNOB;

- IPU 3TOM IPOBEPOYHBIMU KPUTEPUSMH IPABHIHLHOCTU MMOCTPOCHUS THCTOTPaAMMBI
SIBJISICTS] BHITIOJTHEHHSI YCIOBUH Xnj = N win X(ni/n) = 1.

AKP 2. KoppensimoHHbIN aHaIH3 BEIOOPKH

Pacuurath npu momoiiu mporpammoro npojaykra Exel (Haxars Ha kiasumny fx, BBIOpaTh B
MO3UIMH «CTAaTUCTUKA» (QYHKIHIO «KOPPEI», YKa3aTh KOOPIMHATHI COOTBETCTBYIOIIUX Iap
CIIydallHbIX BEJIMYMH, IMOJIyYUTh 3HAYEHMs MApHBIX KOAIPPHUIMEHTOB KOPPENSIMH) MONapHbIe
K03 (UIIMEHTHI KOPPENALNN MEXIY HE3aBUCMBIMU CITyYailHBIMU BEJIMYUHAMU — Ixixi+1 1 MEXKAY
3aBucuMbIMU (Yi) ¥ He3aBHUCUMBIMH (Xi) TEPEMEHHBIMHU -[yixi; ONPEICITUTh MX 3HAYUMOCTh
MyT€M CpaBHEHUS C TAOJMYHBIMU, KPUTHUECKUMHU 3HAYEHUSIMH KO3 (DULIEeHTa KOPPEIALINU.

Huxe npeacrasnena Tabiuma ¢ KpUTHUECKUMHU 3HaYEHIMU KO3 (pUlieHTa KOppesiuy B
3aBHCHUMOCTH OT 00beéMa BBIOOPKH (N) M YpOBHS 3HAYUMOCTH (); & = 1 — p, i€ p — BEpOSITHOCTh
COOBITHSL.

Kputnueckue 3nauenust ko3pduirienra koppensuuu

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 3anoxenst hopmyiisl ai1st pacyera momapHoro ko3GQGUIueHTa KOPPEIIsIHH:

- Ixixi+t = Z(Xi— Xicp)( Xi+1 — X(i+1)ep)XiXi+1/NSxiSX i+1

-Tyixi = Z(Xi— Xiep) ( Yi— Yep) YiXil NSxiSyi.

3HaYMMOCTh  KOX(pUIIMEHTa TApHOW KOPPEISAIMH  OINpPENeNIeTCs CpPaBHEHHUEM
¢daxTrueckoro 3HaueHUs Kod(dduimeHnta Koppemsuuu ¢ TaONWYHOM 3HAYCHHUEM: €CIIU
(baxTHuecKoe 3HaYeHHE 0O0JIbIIe TAOIUIHOTO, TO CYIIECTBYET MEXKAY HEU3BECTHBIMU 3HAYMMAast
CTaTUCTHYECKAsl CBSI3b, B IPOTHBHOM CIIy4ae TAKOBAas CBS3b OTCYTCTBYET.

AKP 3. Ortceuts He3HauuMmble (GaKTOp aHATM3UpyeMol BbIOOpKU. OrmnpenenuTh
CTaTHUCTUYECKH 3HAYMMbIE CBA3M MEXIY 3aBHCHUMbBIMU M HE3aBUCUMBIMU MEPEMEHHBIMHU U B
PErpecCUOHHOM 3aBUCUMOCTH, @ TAK)KE MEX/1y HE3aBUCUMbIMU TIEPEMEHHBIMU.

B nepByto ouepenp cTpoUTCs KOPPENSLMOHHAS MaTpHUIla — CHMMETPHUYHAs OTHOCUTEIBHO
JUaroHanu (aHAJIOTMYHO TalJiMle CHOPTUBHOTO COPEBHOBATEIBHOIO KOMAHJIHOTO WJIU
JMYHOCTHOTO YEMIHOHATa) —00pa3el] NPUBOIUTCS HUXKE.

X1 Xo X3 Xa X5 Y1 Y, Y3 Ya

X1 1 Ix1,x2 Ix1,x3 Ix1,x4 Ix1,x5 ly1x1 ry2x1 ly3x1 lyaxi
X2 1 I'x2x3 rx2,x4 er,x5 ryl,xZ ry2,x2 ry3,x2 ry4,x2
X3 1 rx3,x4 rx3,x5 ryl,x3 ry2,x3 ry3,x3 ry4,x3
X4 1 x4,x5 ly1 x4 ly2 x4 Y3 x4 lya x4
Xs 1 ly1,x5 ly2,x5 rysxs Y4 x5
Yl 1 ryl,yZ ryl,y3 ryl y4
Y2 1 ry2,y3 ly2,y4
Ys 1 fy3ya
Ya 1

3ateM 3HaueHHS KO3()OUIIMETOB MAPHBIX KOPPEISIUI OTMEYAIOTCS 3HAKOM (+), €CITH 3TOT
KO3 PHUIMEHT KOPPEIAINUN CTATHCTHYECKH 3a4nM, U 3HAKOM (-), eciir KO3()OUIIUCHT KOPPEIAIHH
He3HaunM. J[J1si oTCeMBaHUs HE3aBUCUMBIX TIEPEMEHHBIX (X-0B) MPOBOAUTCS (OJIMH U3 METOJIOB)
CIICAYIONIAsl MPOLEAypa: U3 OOIIEH KOPPEISIMOHON MATpHIIBI BBIACISACTCS YY4acTOK ¢ Xi M B
sTYCHKaX MPOCTABISACTCS COOTBETCTBEHHO (+) wun (-).

X1 X2 X3 Xs Xs Kou-Bo
3HAYUMBIX
KOppemsuuii
X111 + - + - 2-1-0
Xo | + 1 - - + 2
Xz | - - 1 + - 1-0
Xa | + - + 1 + 3
Xs | - + - + 1 2-1-0

Takum o0pasom, mocie qByxX UTTepanuit octaiauch 3 X-a - X, X3, 1 Xs.

Jlnist BBIOOpa 3HAYMMBIX 3aBUCUMOCTEH (110 KOA(PPUIMEHTY KOPPEISILNN) MeXTy Y -MH U
X-MH, 4TOOBI MOCTPOUTH PEIPECCUOHHBIE YPAaBHEHMS CBS3U, HEO0OX0AUMO MTPOAHATIM3UPOBATH €Ille
OJIHY YacTh KOPPEJISLHOHHON MaTPUIIbL:

Y1 Y2 Y3 Y4 3HauYMMBIE
Koppemauuu Xi
cYi
X1 Fyixal+ | Tyaxal- | Fyaxal+ | Tyaxal- X1¢cY1uY3
X2 Faxel- | Taxel- | Ixixel- | Mxaxel- Xo— Her
KOppEeJsLui ¢
|




X3 faaxal- | Maxal- | xaxal- | axa/+ X3cYs

Xa Pxxalt | Txaxal+ | rxaxal+ | Ixaxal- | Xac Y1, Y2, Y3

Xs Fxixsl- | Ixixsl- | Ixaxs/- | xaxs/+ Xsc Yq
3Hau. xoppen. Yi | Yic Yac Ysc Yasc

c X X1, Xa Xa X1 Xsq | Xz, Xs

Ha ocHoBanuy 3Ha4MMbIX KOO()(OHUIUEHTOB KOPPEIAIUE MEKIY YiH Xi OIpeaenseTcs, 4To
HEOOXOAUMO TIOJIYYHTh PETPECCHOHHBIE YPABHEHMS CIIEAYIONIMX BUIOB M C yI€TOM OTCEHBAHHS
X-0B:

Y1= ao+ arXy+ asXy;

Y2=ao + asXy;

Y3=aog+ arXy+ auXs;

Y4 =ao+ asXz+ asXs;

AKP 4. Ilpu noMomu NpUMEHEHHUsI PErPECCHOHHOTO aHaIM3a paccunuTaTh KO3(PPUIIMEHTHI
PErpECCUOHHOTO ypaBHEHUS.

B AKP 3 omnpeneneHpl BUABI PErPecCCHOHBIX 3aBUCHUMOCTEH, KOTOpbIE HEOOXOIMMO
MOJIYYUTh JUIS OLEHUBAHUS, MPOTHO3a U YIPABJICHUS TEXHOJOTMYECKMMHM Ipoueccamu. Jlis
pacuera KoO3(h(ULIHMEHTOB ypaBHEHUH do, & NMPHUMEHSIETCS pPAaCUETHBIH METOJl HaWMEHBIINX
kBagparoB (MHK) c¢ wucnonp3oBanmemM WCXOAHOW BBIOOpKH ciydaiiHbIX BenuuuH. MHK
MPENINoNaraeT MOUCK B3KCTPEMAIBHOTO (MHUHMMAJIBHOTO) 3HAueHUs (QyHKIUMOHAA CyMMBbI
Pa3HOCTH B KBaJpaTe MKy (PAaKTUUECKMMH U PACUETHBIMH 3aU€HUSAMHU (QYHKIIMU OTKIIUKA!

F = X(Ygaxr. — Ypacs)? — min (0). B ypaBHEeHHE MOACTABIAIOTCS TIOCTPOUHO (haKTHUECKHE
3HAYEHHS Ypaxr- U Ypaca. B BUJIE ypaBHEHHs, nosrydeHHOro B AKP 3. Jlns penienus yka3aHHOTO
(GyHKIMOHAIa HEOOX0AUMO TOJYYUTh CUCTEMY YPaBHEHHUH B YaCTHBIX MPOU3BOJHBIX U KaXI10€
U3 ypaBHEHHUI NMPUPABHATH K HYIMIO. TakuM 00pa3oM, MoJiydaTcsl 3HaU€HUs CBOOOJHOIrO 4jieHa
ypaBHEHHUS 8o U KOAPPHUIIMEHTH NpU HE3aBUCHMBIX NEPEMEHHBIX aj = axi. [ omepatuBHOTO
pemennst MHK npumensiercst mporpammuoe obecrieuenue Exel (fx — nunetin). B moamnporpamme
«JTMHEWH» YKa3bIBAIOTCS KOOPAMHATHI i U Xi, 3aTeM Habuparotcs nmo3uiu «MCTUHA» u 3atem
Shift+Ctrl+Enter. B nmpenBaputenbHO BBIEICHHOE MMOJIE MPOTPAMMHO MOMEIIAIOTCS PE3YIIbTAaThI
pacueta — K03(pOUIMEHTH Ao, Ai = axi (epBas cTpoka), kKodhHUIMeHT neTepMuHauu R? (3-1
cTpoka, 1-ii cronber), kputepuit @uirepa F (4-ast ctpoka, 1-b1if cTos0€IT).

AKP 5. TIpoBecTr KOPpEKTUPOBKY TOYHOCTH YPABHEHHS PETPECCUU B TCUCHUU BPEMEHHU.

CornacHo tpeboBanusiMm OCT 14-34-90 «CraTHCTHYECKHH TNPUEMOYHBIH KOHTPOJIb
KauyecTBa METAJUIONPOAYKIIUA 10 KOPPEISAIMOHHOW CBS3W MEXKIy IapameTpamm» BO3MOXHO
WCIIOJIb30BAHUE  PETPECCHOHHBIX  3aBHCHMOCTECH  MapaMeTpoB  KadecTBa  (BpPEeMEHHOE
COTPOTHUBIICHUSI Pa3pbIBY, OTHOCUTEIBHOE CY)KEHHE U T.N.) OT (PAaKTOPOB (XMMHUYECKHI COCTaB
CTalM, TEXHOJOTHYECKUE TlapaMeTpbl Mporecca) g TPOTHO3UPOBAHUS CBOMCTB 0e3
OCYILIECTBIICHHUS pa3pyLIAIONINX HCIbITaHUN. [l NpOBEpPKHM TOYHOCTH MOJEIH MpPH ITOM
HaOHWpaeTcss KOHTPOJIBHBI MacCUB JaHHBIX, COCTOAIIMX U3 PE3yAbTaTOB pa3pyLIAOMINX
UCIBITAHUN OJTHOM JecATOM MmiaBoK/mapTuid Takoil mpoaykiuu. [Ipu nHabope He menee 50 mIaBok
WIM OJMH pa3 B KBapTal MPOBOJUTCS MPOBEPKAa TOYHOCTH MPUMEHSIEMOW MaTeMaTH4YecKou
perpeccun. MeToauka MpoBepKH 3akitoyaeTcs B cledyromeM. Habupaercs mMaccuB pasHocTei
Mexay (akTHUeCKMMH TaHHBIMA KOHTPOJBHOM BBIOOPKM M pACUETHHIMU 3HAYCHUSIMH TIO
PErpecCHOHHOMY YPaBHEHHIO (Ypaxr. — Ypacu.), PACUHTHIBACTCS CPEIHEE 3HAYCHUE ITUX OTKIOHEHHIHA
U CpaBHHMBAETCA CO CTATUCTMUECKUM KpUTEpUeM (CTaHIApTHHIM OTKJIOHEHHUEM IapameTpa
KauecTBa - Syi). Eciu cpenHee OTKIOHEHHE MEHEe CTaTHCTHYECKOTO MapaMmeTpa, TO ypaBHEHHE
npu3HAETCs  aAeKBAaTHBIM pEaTbHBIM YCIOBHUSAM. B NpPOTHBHOM ciydae TPOBOIUTCS
KOPPEKTHUPOBKA YpaBHEHUS IyTEeM HM3MCHEHHUS 3HAYCHUS €ro CBOOOJHOTO wWieHa: aor = do -/+
Y(Ygaxr. — Ypacu.)/N, TIE N — 00BEM KOHTPOJIBHOMN BBIOOPKH, 3HAK -/+ IMOKA3bIBET, UTO, €CIIU CPEITHEES
OTKJIOHEHUS Ayi UMeeT 3HaK +/- , TO KOpPEKTUPOBKA 3HAUCHUS o OYIET COOTBETCTBEHHO -/+Ayi.



AKP 6. TTocTpouTh MaTpHily HOJHOTO (haKTOPHOTO KCrepuMenTa Thma 2" —2% u 23,
B ocHOBaHMM CTENEHHOW 3aBUCUMOCTH IIPEJCTAaBICHO KOJIMYECTBO YPOBHEHU
BapbHpoBaHus (pakropos. Mimeercst 1Ba BapuaHTa ypOBHEH: 2 - MUHUMAJIbHOE U MAaKCUMAJIbHOE
3HAa4YeHUs U 3 — MUHHUMaJIbHOE, MAaKCUMAIIHOE U cpesiHee 3HaueHus (pakropoB. B mokazarene
CTETIEHHON 3aBUCUMOCTH IPEJICTABICHO KOJINYECTBO (PakTOpoB. IIpu cocTaBieHNN MaTPHUIIbI
IJIAHUPOBAHUS SKCIIEPUMEHTA HEOOXOAUMO YUUTHIBATh YEThIPE CBOWCTBA CYLIECTBOBAHUS
ypoBHEH  (PAKTOPOB: CHMMETPUYHOCTb, OPTOTOHAIBHOCTh, POTATaOEIBHOCTh, YCIOBUE

HOPMHUPOBKHU.
Omnpenenuts KO3pHUIMEHTHI ypaBHEHHUS 10 U3BECTHOMY JITOPUTMY: aj = (XXiYi)/N, &o

= Zyiln.

AKP 7. Tloctpouth Bce BO3MOXKHBIE BapHaHThl MAaTPULbl JIPOOHOTO 3KCIIEPUMEHTA
tumna 237, 252, Onpenenuts K03 OHUIMEHTH ypaBHEHHUS MO H3BECTHOMY alITOPUTMY: @i = (XXiYi)/n,
ao = XZyi/n.

AKP 8. Pacumrath k0dpduumeHT KoHKOpmamuu (KOd(PGUIMEHT corjiacus) MpH
AKCHEPTHOM OIEHKE BIMSHUS (AaKTOPOB Ha (YHKIMIO OTKJIMKA (MapameTp ONTHUMM3ALMH) IO
ciemyromeit 3aBucnMoctn: W = 12S/[m?(n-n)], Tme S — cymMMa KBaJpaToB OTKJIOHEHHH OT
CpEIHero 3Ha4eHMsI OLIEHKU SKCIEPTOB, M — YKCIIO 3KCIEPTOB, N — YUCIIO (PaKTOPOB.

AKP 9. Halitn »skcTpemMallbHOE 3HAYEHWE IMapaMerpa ONTHMH3AIMUd B o01acTh
onpeneneHuss (YHKIIMU JBYX U MHOTO(AKTOPHBIX YpaBHEHUM (METOJ KPYTOTO BOCXOXKICHHS
Bokca-Ywuicona) ¢ mpuMeHEHHEM HWTTEPAIMOHHOTO TIOIIArOBOTO METOJIa B HAMPABICHUH
rpaIueHTA.

Memoouueckue pexomenoayuu 051 NOO20MOBKU K CEMUHAPY - HPAKMUYECKUM
3AHAMUAM

CemuHap - BHJ TPYIIOBBIX 3aHATHNA TO KaKOW-TMOO HaydHOU, yuyeOHOW M Apyrou
nmpoOsieMaTuKe, aKTUBHOE OOCYKJEHHE YJYaCTHHUKAMH 3apaHee TOJTOTOBIICHHBIX COOOIEHUH,
nokiagoB U T.n. C TeMaTHUKON CEeMUHApOB CTYIEHTHl 3HAKOMSTCS 3apaHee. AJIITOPUTM IMOJIr0-
TOBKM K CEMHHApy CJENYIOUIMil: BRIOpaB TeMy, CTYACHT COCTaBJISIET CBOM IUTaH-rpaduk moj-
TOTOBKHM K ceMuHapy. Jlyig mpuoOpeTeHus MIUPOKOTO BUACHUSA MPOOJIEMbl CTYACHT CTapaeTcs
OCMBICIIUTB €€ B 00111eM 00beMe; TO3HAKOMHUTHCS C TEMOU 10 0a30BOMY y4eOHOMY TTOCOOHIO MITH
JIpYyroil OCHOBHOW pPEKOMEHIYeMOW JHTepaType; BBIIBUTH OCHOBHBIC HJIEH, PACKPHIBAIOIINE
JaHHYIO TMpOoOJeMy; CBEpPUTh HMX OIPENEICHHUs CO CIPAaBOUYHHMKAMHM, DSHUUKIIONEIUCH; MOA-
TOTOBUTH TUIAH-KOHCIIEKT PACKPBITUSL JTaHHOW MPOOJIEMbI; BBISBUTH HESCHBIE BOMPOCHI U IMOJ0-
OpaTh OTOJHUTENBHYIO JUTEPATypy AJIS MX OCBEIICHHUS,; COCTABUTh TE3UCHI BHICTYIUICHUS Ha
OTJIENBbHBIX JTUCTAX JJIS MOCIEIYIONIEr0 BHECEHUS JIOTIOJHEHUM U MOArOTOBUTh JOKIAM WU pe-
depar s cooOIIeHusT Ha CeMHHApE; MPOaHATU3UPOBaTh COOpaHHBIA MaTepHal Ui JOMOJHU-
TeabHOU MHGpOpPMAIUKM M0 TEMaM CEMUHapa; TOTOBSCh K BHICTYIUICHHIO Ha CEMHUHAape, 1Mo BO3-
MO>KHOCTH TIPOKOHCYJIBTUPOBATHCS C MPEIoAaBaTeieM; OTHOCUThCS K COOpaHHOMY MaTepHany,
KaK K UICTOYHHKY OYAYIINX UCCIICIOBAHHIA.

CeMuHapcKue 3aHATHSA PACHIMPSAIOT W 3aKPEIUISIOT 3HAHMS, 3aJI0)KEHHbIE B TEOPUU
npenMera. Ha HUX BBIHOCATCS BOMPOCHI, OCOOEHHO HEOOXOIUMBIE UIsl MPAKTUKH, WU MPOO-
JIEMHBIE BOIIPOCHI, KOTOPbIE BO3MOYHO PEIIUTh TOJIBKO B Tpollecce coTpyaHuuyectBa. Cpeau
00s3aTeNnbHBIX TPeOOBaHMI K CEMUHAPY - MPEABAPUTEIHHOE 03HAKOMIICHHE C TEMOM, BOIIPOCaMU
U JIUTEPATYpOU 10 JaHHOU TEME.

CoBpemeHHast MpaKkTUKa MpejiaraeT MUPOKUA KPyT TUIIOB CeMUHAPCKUX 3aHATui. Cpenun
HUX 0c000€ MECTO 3aHMMaeT CEMUHAp-IUCKYCCHUs, TJe B JUAIOTe XOPOIIO YCBAHMBAECTCS HOBAs
uH(pOpMaIUs, BUIHBI YOSXKICHHS CTYJICHTA; 00CYKIAIOTCS IPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJOCTaTKU; I 00CYyKIeHUsI OepyTcs KOHKpPETHBIE aKTyalbHBIE BOIPOCHI, C KOTOPBIMU CTY-
JICHTHI TIPEeIBAPUTEIILHO 03HAKOMIICHBI. Takke B CEMUHApP BKJIIOUAIOTCS BOTIPOCHI IJIsl UH-



TEJJICKTYaJIbHOM PasMHUHKH (MHOTJA 3TO JAMCKYCCHOHHAS CTaTbhs, MO KOTOPOW CTaBsTCA MpOO-
JIEMHBIE BOIIPOCHI); AUCKYCCUSI MOXET Pa3BEPTHIBATHCS 3a04YHO KaK KpyroBoil cemuHap. Jlanee
MOABOJATCS UTOTU JTUCKYCCHUH, 3aCIIyIMBAIOTCS U 3alllUIIAOTCs NpoekTHble 3amanus. Ilocne
3TOTO MPOXOAMUT "MO3TOBOM MITYpM" MO HEPEHIEHHBIM NMpOoOJieMaM JUCKYCCHH, a TaKXKE BBISB-
JISAIOTCS PUKIIAJHbIE ACIIEKThI, KOTOPbIE MOXHO PEKOMEHJ0BATh Ui BKIIOUEHUS B KYpCOBBIE U
JTUTUIOMHBIE pabOThl WK B anmpoOaruio Ha npaktuke. Ha ceccun mpenonaBarens 06001maer pe-
3yNbTaThl IPOJAEIAHHON CTYJI€HTOM PadOTHI.

CeMUHapbI-IUCKYCCUU TPOBOJATCS C ILEJIbIO BBISBICHUS MHEHUS CTYAEHTOB IO
aKTyaJIbHbIM BOIIPOCAaM M3y4yaeMoOTo IpeaMeTa.

CemuHap-uccieJoBaHUE MPEIoaraeT MpeaBapuUTEIbHYI0 padoTy - HamucaHue pede-
paTa, JOKJIaJa 110 UTOraM OIBITHOM paboThl. YdacTue B HEM - 3TO, IPEK/IE BCETO, TUANIOT CTY-
JIEHTa C mpernojaBareneM. Pe3yabTaTsl 00CYyXIal0TCS Ha CEMHUHApE C HarJisgJIHbIM MOKa30M HC-
CIIEIOBATENIbCKOr0 Marepuana (cxembl, TaOnuipl, TpaduKHd, TUArHOCTUYECKUE METOJUKH).
YactuuHo Matepuai MoxeT ObITh BKItoueH B BKP. [Ipu moaroroBke k ceMuHapy-ucciae10BaHNIo
CTYIACHT H3ydaeT pe3yJIbTaThl TEOPETHUECKUX HCCIIEOBaHHM, cocTaBiseT OMOIuorpaduio mo
TeMe, YUYUTCs MUCcaTh 0030pbI 110 TEXHUUECKOU 3a1aue-mpodieme.

[IpoOneMHbIN ceMHHAp TOTOBUTCS IMPENOJaBaTeeM JOCTaTOYHO OCHOBATEIBHO: IMOJ-
OuparoTcsi MpoOJieMHbIE W KOHTPOJBHO-IIPOBEPOUYHBIE BOMPOCHL. Takol ceMHHap BO3MOXKEH
TOJIBKO TOCJIE MPOXOXKJAeHUsI TeMbl. K HEMY CTYIEHThI TOTOBSTCS MO JUTEPATypHBIM HCTOYHHU-
KaM: MOHOTrpaduH, CIpaBOYHUKH, CIOBapH, KypHaibl. K mpoGieMHOMY ceMHHapy HpocMaT-
puBaeTcs JMTepaTypa B paMKax pa3IMYHBIX HCCIIENIOBAaTENbCKUX IIKOJ  (Hampumep
"TpaauiinoHHBIC U HETPAJAUIIMOHHBIE TIOIXO0/IBI K pobieme").

Hau6onpmyto 3¢(heKTUBHOCT MPUHOCAT CEMHUHAphl, MPOBOANMBIE B (OpMe KOJUIEK-
TUBHOM MMO3HABATEIHPHOM JIEATEILHOCTH, UMEIOIICH OTpeie/IeHHbIE 0COOCHHOCTH, @ UMEHHO:

- pa3zereHue CTYJICHTOB Ha IPYNIBbI 10 MX JKEJIaHUIO (C 00s3aTeIbHBIM y4acTUEM CTy-
JIEHTa C YCTOMYHMBBIM UHTEPECOM K JAHHOMY IIPEAMETY);

- IOCTaHOBKA O0IUX 1ieNel U 3a1a4 [yl IPYIIIbL;

- paboTa B MOCIENOBATEIbHOCTH - UHIVBMyalbHas, apHas (Yalle BCEro MnepeKkpect-
HBIN o1mpoc), paboTa B Tpymre, KOJUICKTUBHAS,

- 00s3aTeNbHOE MIPEIBAPUTEIIEHOE OIPaHMUEHHE 110 BPEMEHU Ka)kKJJ0r0 ATarla 3aHATUH;

- 3KCIIEPTHBIN aHAIU3 C pacyeToM KO3 PHUIIMEHTa KOHKOPAALIUY;

- OLICHKa pabOoThI I'PYIIIBI [TPENOIaBaTeNeM;

- IPOBEJICHHE CAaMOOLIEHKH.

[pumepuovii nepeuerv mem pehepamos 8 ude UHOUSUOVAIbHBIX doMawHux 3a0ay (U/13)

N3 Ne 1. TloHATHs MaTreMaTH4YECKOH CTATUCTUKH. BHIBI AKCIIEPUMEHTOB.

KonTpousibabie kapThl. [1aHbl SKCIEPUMEHTOB

1. OcHOBHbBIC TOHATHS M3 TEOPUU BEPOSITHOCTH M MAaTEMAaTHUYECKOW CTATHCTHKHU
(reHepalibHasi COBOKYITHOCTb, BEIOOPKA CITy4ailHBIX BETMYHMH, XapaKTEPUCTUKU BEIOOPKH).

2. TlonsATHE O BHJAX IJIAHWUPOBAHUS MAaTEMAaTHYECKOTO M (PU3HUYECKOT0 SKCIEPHUMEHTOB,
MPUHIIUIIAX T€OMETPUIECKOTO U (PU3MUECKOT0 0001 0OBEKTOB YIpaBICHUSI.

3. Texymuii KOHTPOJIb IPOAYKIIHH.

4. TlpuHIUMB BEIOOPA KOHTPOJIMPYEMBIX MTApaMEeTPOB M UX YPOBHS B CTaHAAPTaX HA
METAJUTYPTHUECKYIO TIPOIYKIHUIO.

5. Craructuueckoe 000CHOBaHUE 00beMa BIOOPKH MPU KOHTPOJIE Y MOCTaBIIMKA U
MOTpeOHuTeNs.

6. KoHTponbHBIC KapThI.

7. O0mas cxema yrnpaBJeHHs TEXHOJIOTHIECKIM 00BbEKTOM C aJallTUBHBIM OJIOKOM

8. Teopernyeckuil moaxo/1, MaTeEMaTHUECKOE CUMYJIUPOBAHUE YCIOBUIN IKCIIEPUMEHTA,
(bu3HUeCKUil IKCIEPUMEHT.

9. YcnoBus noo6us Gpu3nueckoro 00beKTa U MaTepUaATbHON KOTIHH.



10. Bei6op Hanbomnee >3pPeKTUBHON CXEMbI SKCIIEPUMEHTA.

11. CocraBieHue IUIaHa IPOBENEHUS SKCIIEPUMEHTOB pa3HbIX YpPOBHEH (OIBITHBIN,
n1a00paTOPHBIH, MOJTYIIPOMBILILICHHBIH, POMBIIIICHHBIH, U3TOTOBJICHHE  OMBITHO-
IIPOMBIILIJIEHHON TApTUN).

N3 Ne 2. Koaddunment koukopaanuy. [IpaBuiia miaHupyeMoro 3KCrepuMeHTa

1. Bunel mapameTpoB onTUMH3aLMM, OOOOLIEHHBIA MapaMeTp ONTUMH3aLuH, QYHKIUS
KEJIaTeIbHOCTH.

2. BeiOop THIIa MaTeMaTHYECKOW TOJTMHOMHAIBHOM WIIH UHON MOJCIIH.

3. [IpaBumna mocTpoeHHs IIIAHOB — IPOOHBIX PETUIUK.

4. Pucku npu MCNOJNb30BaHUU IUIAHOB C JIPOOHBIMU PEIUIMKAMHU — BIMSHUE Ha TOYHOCTh
MIPOrHO3UPOBAHUS PYHKIIMU OTKIHKA.

5. Tumsl MIaHOB SKCIIEPUMEHTa — ABY- U Tpex (akropHbie mwianbl Tuma N = m” (N —
HE00X0IMMOE KOJIMYECTBO OMBITOB, M — KOJIMYECTBO YPOBHEW BAPHUPOBAHUS CIy4alHBIX (ak-
TOPOB, N — KOJUYECTBO (PaKTOPOB).

6. Koapduument xonkopmamum (KOd(QGUIMEHT COrjiacHsi) NpW DKCIIEPTHOW OICHKE
BIUSHUSA (AKTOPOB HA (PYHKILHMIO OTKIMKA (TTapaMeTp ONTUMU3ALIH).

7. OcHOBHBIE CBOMCTBA MaTPHIIbl MAaTEMAaTUYECKHU TUIAHUPYEMOTO 3KCIIEpUMEHTA (OpTOTro-
HaJIbHOCTh, POTOTA0ETBbHOCTh, CHAMMETPUYHOCTh, HOPMUPOBKA SKCIIEPUMEHTAIBHON MAaTPUIIbI).

8. Meromuka pacdera KOI(D(OUIIMEHTOB SMIMPHUSCKOTO YpPaBHEHUS 10 JIAHHBIM
MIPOBEJIEHHOTO MJIAHUPYEMOI'O 3KCIIEPUMEHTA.

9. Ce#3b ¢ dekra pakropa ¢ KOIPPHUIHCHTAMHA ypaBHEHUS.

10. Kputepun onTUMaTLHOCTH TUTAHOB SKCIIEPUMEHTA.

11. BBepeHue B pelleHHE IO MOMCKY ONTUMAJIBHOIO 3KCTPEMAJIBHOTO 3HAYEHUs
napamMeTpa ONTHMMHU3AaLUMU B OOJIACTH OMNpeneneHus (QYHKOUM JBYX M MHOTO(AKTOPHBIX
ypaBHEHUH (METOJ KPYTOTO BOCXOXIeHUs bokca-Ywicona u ap.).



[Tpunoxxenue 2

7 OIIeHO'lHLIe cpeacrea Jid NIPOBEICHUSA I[pOMe)RYTO‘lHOi/i aTrecranum

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBeIeHH
NPOMEKYTOYHOH aTTecTAlMU:

CrpyKTypHBIil
JIEMEHT

[Inanupyemblie pe3yabTaThl 00y4eHUs

OneHouHbIE CpecTBa

OIIK-4 - Cnoco0OeH MpOBOAUTH U3MEPEHUsSI M HaOMIOIeHUS B cepe npodeccnoHaIbHON
ACATCIbHOCTH, O6pa6aTBIBaTB " IPCACTAaBIATE OKCICPUMCHTAJIBHBIC JTaHHBIC

OIlK-4.1

BriOupaeT u npuMeHsIeT METOIBI U
CpencTBa U3MEPEHHUs U1 Olpeesie-
HHUsI CBOWCTB MaTepUaJIOB U U3EIINN U3
HUX

Teopernyeckue Botpochkl (MJI3 Ne 1, 2)
1. CBenenus u3 TeOpUM BEPOSITHOCTH U
MaTEeMaTHYECKON CTaTUCTUKH (TeHe-
pabHAsi COBOKYITHOCTh, BBIOOpKA
CITy9aliHbIX BEJTUYHH, XapaKTEPUCTHKH
BBIOOPKH).

2. Bujiel mmaHupoBaHUs MaTeMaTudec-
KOTO U (PU3NYECKOTO IKCIICPUMEHTOB,
MIPUHIIAITE TEOMETPUIECKOTO U (PU3H-
YECKOTO MOoI00Us 0OBEKTOB yIIpaBJe-
HUSL.

3. [opsiok mpoBeAeHUS TEKYLIETO
KOHTPOJIS TPOTYKIIHH.

4. TTpuHIIMTIIBI BEIOOPA KOHTPOJIUPYE-
MBIX TapaMEeTPOB U UX YPOBHS B CTaH-
mapTax Ha METaJUTyprUyecKyro mpo-
TYKITHIO.

5. Cratuctudyeckoe 060cHOBaHHE 00b-
eMa BbIOOPKH MPU KOHTPOJIE Y TIOCTaB-
[IMKa U OTPEOUTENS.
6. MeTonsl
KOHTPOJIBHBIXKAPT.

7. O0u1yro cxemy ynpaBJ€HHsI TEXHO-
JIOTUYECKIM 0OBEKTOM C aJIallTUBHBIM
OJI0KOM.

8. TeopeTuyeckuii Moaxo1, MaTeMaTu-
4eCcKOe CUMYIUPOBAHUE YCIOBHH KC-
nepuMenTa, GU3NYECKUI IKCIIepH-
MEHT.

9. VcnoBus momobus (U3HUECKOTO|

IOCTPOCHUA




OIIK-4.2

[TpoBOIUT FKCTIEPUMEHTAIILHBIE UCCIIE-
JOBaHMS U UCIIOJIb3YET OCHOBHBIC
preMbl 00pabOTKHU U MPEACTABICHUS
MOJTy9EHHBIX JIAHHBIX

Pemuth 3ajayy n3
npodeccuonansroit obmactu: (AKP N
1-9)

1. ITpoBOUTH KOPPETSUUOHHBIN U
PETrpPEeCCUOHHBIN aHAJIM3bI, PACCUUTHI-
BaTh KO3 PUIIMEHTHI pErPECCUOHHOTO
ypaBHeus merogom MHK

2. HaxouTh SKCTpeMallbHOE 3HAUYEHUE
napamMeTpa ONTHMH3alMH B 00JacTy
omnpenesieHuss (QYHKUUA C IpUMEHeH
HUEM WTTEPAI[IOHHOTO MOIIaroBOTO
METO/Ia B HAIPABJICHUH T'PAHCHTA.

3. CTpouTh BapHaHTBI MaTPHIIBI IPOO-
HOTO JKcrepuMenTa Tuma 2571, 252
OTpenenaTh KOdPPUIUEHTH! ypaBHe-
HUS 110 M3BECTHOMY aITOPUTMY: aj =
(Zxiyi)/n, ag = Zyi/n.

4. CTpouTh MaTpHILy MOJHOTO (PaKTOp-
HOTO SKcrepuMenTa Tuma 2" —22 1 23;
oTpenenaTh KodpPUIUEHTH ypaBHe-
HUS 110 H3BECTHOMY aJITOPUTMY: aj =
(Zxiyi)/n, ag = Zyi/n.

5. IIpoBOIUTH KOPPEKTHPOBKY TOYHOC-
TH YpPaBHEHUs PErPeECCUU B TEUCHUU
BPEMEHU 110 MAaCCHUBY Pa3HOCTEH
MEX-1y (paKTUUECKMMH JaHHBIMU
KOHT-POJILHOM BBIOOPKHU U
pAacYeTHBIMM 3HA-YEHUSIMHU T10
pPErpecCHOHHOMY ypaBHE-HUIO (Yoaxr. —
Ypace.). ECIIN cpeqiHee OT-KIOHeHHe
MEHee CTaTUCTHYECKOTO Ma-pamerpa -
CTaHJAPTHOIO OTKJIOHEHUS S, TO
ypaBHEHHME NPU3HAETCS aIeKBAT-HbIM.
B npoTuBHOM citydae mpoBOAUT-CS
KOPPEKTUPOBKA YPaBHEHMSI ITyTEM
U3MEHEHMs] 3HaYEeHUs ero CBOOOHOTO
YIeHa: ao1 = a0 -/ L Ygaxr. — Ypaca,)/N,
rae n — 00beM KOHTPOJBHON BEIOOPKH,
3HAK -/+ MOKa3bIBET, YTO, €CIIU CPe-
Hee OTKJIOHEHUs Ayj UMeeT 3HakK +/-,
TO KOPPEKTUPOBKA 3HAUEHU ao OyneT
COOTBETCTBEHHO -/+Ayi.

6. PaccunThiBaTh K03(hpUIIMEHTHI per-
PECCHOHHOTO ypaBHEHHMs (110 BBIOOpKE,
NpeI0’KEHHOH MpernoaBareneM) noc-
e TPOBEJICHUS] KOPPESIIMOHHOTO
aHaJIN3a, OTCENBAaHUS HE3HAYMMBIX

d)aKTODOB n onpCacJICHNs CBA3H 3aBH-




6) HOpﬂ)IOK MpOBE€ACHUS HpOMe)l(yTO'{HOﬁ aTTeCTallud, I0Ka3aTe/Jiu H KpPUTEPUU
OICHUBaAHUA:

IIpome:xxyToyHast arrecranusa o aucuuivinHe «IlilaHupoBanue JKcmepuMera»
MIPOBOJUTCS B BUJC 3a4eTa. 3aueT MPOCTABISETCS IMOCIE OIEHKH 3HAHUN OOyJarolmuxcs Io
pe3yabpTaTaM 3alllUuThl BBIIOJIHEHHBIX JIJAOOPATOPHBIX paObOT U KOHTPOJIBHBIX Pa0OT, BKIIIOUAIOLINX
TEOPETUYECKUE BOIMPOCHI U MPAKTUUYECKHUE 3aJIaHUs, BBISIBIIAIOIINE CTENEHb CHOPMHUPOBAHHOCTH
YMEHUU U BIIAJICHUM.

IMoka3aTeiu M KpUTEPUM OLIEHUBAHUA 3a4eTAa:

Jns monmy4yeHust OLiEHKU

— «3auTeHO» — OOyyaloluics [OJDKEH I0Ka3aTb 3HAaHUS HE TOJbKO Ha YpPOBHE
BOCTIPOM3BEICHUSI U OOBICHEHUS WH(OpPMAIMK, HO W WHTEJUICKTyaJlbHbIE HAaBBIKH PEIICHUS
nmpobsieM U 3a/ay, HaXOXJACHUS YHUKAIBHBIX OTBETOB K MpoOJieMaM, OIEHKH M BBIHECCHHS
KPUTUYECKHUX CYXKJICHU;

— «He 3a4TeH0» — 00yJaIONMHCA HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS
1 00bsICHEHUST HH(DOPMAIIH, HE MOXKET TTOKa3aTh NHTEIJICKTYAJIbHBIE HaBBIKU PEIIECHUS MPOCTHIX
3azad.
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