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JIner aktyaauzanuu padodeil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanm3armu B 2023 - 2024
y4eOHOM roly Ha 3acefqanuu kKadenpsl JIMTEHHBIX TPOLIECCOB M MAaTEPHATIOBEICHUS

[Iporokom or 20 1. Ne

3aB. kadenpoii H.A. ®eokTucros

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogoopena uist peanmsarmu B 2024 - 2025
y4eOHOM roJly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB U MATEPUATIOBEICHHS

[Iporokomor 20 1. Ne

3aB. kadenpoit H.A. ®eOKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanm3armu B 2025 - 2026
yueOHOM rojy Ha 3aceqanuu Kadeapsl JIMTEHHBIX MPOIECCOB M MaTEPUATIOBEICHUS

[IpoTokomor 20 . Ne

3aB. kadenpoit H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kapeapsl JIUTSHHBIX TPOIECCOB M MaTePUAIOBEICHUS

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit H.A. ®eokTHCTOB




1 ey ocBOEHUS AUCHUILTUHBI (MOYJ151)

Henbto ocBoenust monyns aucuuiuHbl "[lnaHupoBaHue 3KkcriepuMeHTa" SIBISIETCA
nmoAroToBka OakanaBpoB mo HampasieHuto 22.03.01 "MarepuanoBeneHue W TEXHOJIOTHS
MaTepuanoB" U MPOPIO MOArOTOBKM "MarepualioBEeJCHHE W TEXHOJOTHUS MaTepHalioB (B
MaIIMHOCTPOCHUH)" K MPOGECCHOHATBHON NESITEILHOCTH B COOTBETCTBHH C TPEOOBAHUSIMHU
®enepanbHoro ['ocynapcTBeHHOro 00pa3oBaTENLHOTO CTaHAAPTA.

3ajadyeil M3y4eHMs] JUCUUIUIMHBI SIBJISETCS MOJArOTOBKA CTYIEHTOB K TBOPUYECKOMY
MIPUMEHEHUIO MTOJIyYEHHBIX 3HAHUH IIPU CO3JaHUH HOBBIX U COBEPIIEHCTBOBAHUIO IEHCTBYIOIINX
TEXHOJIOTUYECKUX IPOIIECCOB, POPMHUPOBAHUIO Y CTYIEHTOB CHCTEMBI 3HAHUH 110 IITAHUPOBAHUIO
HKCTIIEPUMEHTOB BO BceX cepax yueOHOW M NMPOW3BOACTBEHHOW NESATEIHHOCTH. JTa 3a/1ava
peraeTcs cIeIyrIuMHI ClI0CO0aMu:

- IaTh MOHATHUSA 00 OLIEHKE SKCIIEPUMEHTAIBHBIX JaHHbBIX, TeHEPaIbHON COBOKYIHOCTH U
BBIOOPKH U3 HEE CITy4alHbIX BEJINYUH;

- chopmMHupoBaTh y CTyAEHTa NPEACTABIECHUS O KOPPEISIIMOHHOM U PETPECCHOHHOM
aHaJIM3ax, METOIMKE OLICHKU U OTCEUBAaHUS Pa3IUYHbIX (PAKTOPOB BEIOOPKH CITy4aiiHBIX BEIMUNH;

- 00yunTh oOOyyaroumMxcs METOoJaM IIJJaHUPOBAHHOTO JKCIEPUMEHTa M IOMCKa
ONTHUMAJIbHBIX 3HAYEHUH (QYHKIIMHM OTKJIMKA B ONIPECIIEHHOM 00J1aCTH CyIIeCTBOBaHUs (PaKTOPOB
TEXHOJIOTHYECKOT0 IpOoIIeCcca;

- IPUMEHSTh METOJbl IJIAHUPOBAHHOTO IKCIEPUMEHTA Uil OOJIETYeHUs pacyeToB MpHU
MIPUMEHEHUH APOOHOT0 (haKTOPHOTO SKCIIEPUMEHTA.

2 MecTo TUCHUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPorpaMMbl

Juctunnuua [lnanupoBaHue SKCIIEpUMEHTA BXOJIUT B 00S3aTENbyI0 4YacTh Y4EOHOTO
rIaHa 00pa3oBaTEIHLHOM MTPOTPAMMBI.

Jns  w3ydeHus  AWCHUIUIMHBI ~ HEOOXOAWMBI  3HAaHWS  (YMEHUS,  BJIQJICHHUS),
chopMUpOBaHHBIC B pE3yNIbTaTe U3yUEHUS AUCITUTUTNH/ TPAKTHK:

VYyeOHasi - Hay4dHO-HCCIEAOBATENIbCKass paboTa (MOJIyueHHE TEPBUYHBIX HABBIKOB
Hay4HO-HUCCIIEA0BATEIHCKOM pabOTHI)

MeTtopI MCCIIeTOBaHMS MaTEPUAJIOB U MPOIECCOB

HNudopmaruka u nHGOPMAITMOHHBIE TEXHOJIOTHH

duzuka

3HaHus (yMEHHS, BIAJACHHS), MOJyYEHHbIE TIPH U3YUYCHUH JTAHHOW JUCIUILIMHBI OyayT
HEOOXO0IUMBI AJIsl U3YyYCHHS] AUCIUILTUH/TIPAKTHK:

[ToaroToBka K mpoie1ype 3alluThl U 3allUTa BHITYCKHON KBATH(PUKAITUOHHON paboThI

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs

B pesynbrate ocBoeHMs UCHMIUIMHBL (Moayns) «llmaHupoBaHue 3KCIIEPUMEHTa
oOyyaromuiics 1oKeH 001a1aTh CISAYIOIUMU KOMIETEH UMM

KOI[ HHAUKATOpAa I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIITUN

OIIK-4 CriocobGeH mNpoBOAWUTH HU3MEpPEHUs U HaOmoJeHuss B cdepe MpodheccHoHaIbHON
JeATeIbHOCTH, 00pabaThIBATh U MPEJICTABIISATH SKCIIEPUMEHTAIbHbIE IAHHbIE

OIlK-4.1 BriOupaer u npuMeHseT METO/Ibl M CPEACTBA U3MEPEHUS JUIs OIpeaeTICHHs
CBOJMCTB MaTEpUAJIOB U U3JIEINH U3 HUX
OIIK-4.2 [IpoBOIUT 3KCIIEPUMEHTANIBHBIE UCCIIEJOBAaHUS U MCIOJb3YEeT OCHOBHBIE

IIPHUEMBbI O6pa6OTKI/I W IPpCACTABJICHHUA ITOJIYUYCHHBIX JaHHBIX




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUIUIMHBI COCTaBisieT 3 3aueTHhIX eauani 108 akaa. dacos, B TOM
qucie:
— KoHTakTHas padora — 90,3 akaj. 4acoB:
— aynutopHas — 88 akaj. 4acos;
— BHEAyIUTOpHAs — 2,3 aKaJl. 9acoB;
— caMocTosiTenpHas padbota— 17,7 akan. 4acos;
— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

dopma aTTecTaluy - 3a4eT

AynuropHast I =
o KOHTaKTHas paboTta E E ®opma TeKyIero
=
Paznen/ Tema § (B axan. yacax) E - Bun . KOHTpOTIA Kon
g 3 ©| caMOCTOATENBHOM | yCIIeBAaEMOCTH U
JIACIUTUTAHBI 5 - . | xommerenmu
O o & paboThI MPOMEKYTOTHON
na6. | mpakr. [ € .8 ATTCCTALIIH
Jlex. 5 c 0
3aH. | 3aH. |[Q &
1.
1.1 Benenue. Cenenus u3
TEOpUH  BEPOATHOCTU U
MaTeMaTUYECKON
CTaTUCTUKU  (TeHepasibHas
ITpopaboTka
COBOKYITHOCTb,  BBbIOOpKa .
2 Teoperudeckoro |Texymui KOHTpOIb
CITy4aiHbIX BEJIMYHH,
(JIEKIIMOHHOT 0) YCIIEBAEMOCTH.
XapaKTePUCTHKU BBIOOPKH) OIlK-4.1,
55 55 2,3 MaTepuara. [MpoBeneuue
INonstue 0 BUAAX OIIK-4.2
Nzyuenue pacueTHBIX padoT ¢
IUTAHUPOBAHUS
JIOTIOIHUTENBHOT O | mpumenenuem [1K.
MaTeMaTHYECKOrO u
Mmarepuania.
(buznveckoro
9KCIIEPUMEHTOB,
MIPUHLUIAX
T€OMETPUIECKOTO u
1.2 Cratucruyeckue
METOOBl B YIPABICHUH IIpopaboTka
Ka4eCTBOM nponykuuu.| 8 TEOPETUIECKOro
Texymuni KOHTPOJIb (JIEKIIMOHHOT 0)
MIPOIYKIHH. [puHIMIB Marepuaia.
BbIOOpa  KOHTPOJIUPYEMBIX Wzyyenue
rapamMeTpoB M UX ypPOBHS B JIOTIOJTHUTENBHOTO
cTaHaapTax Ha MaTepuana. Texymuit KOHTPOIBb
METaJLTYPTUYECKYIO IIpopaboTka yCIIeBaeMOCTH.
OIIK-4.1,
MIPOAYKIIHIO. 55 55 2,2 METOIUYECKUX [IpoBenecHue OIK-4.2
CraTucTryeckoe yKa3aHUH K pacueTHBIX padoT ¢ '
000CHOBaHHE obbema npakTuieckuMm | mpumeHenuem K.
BEIOOPKH TIPH KOHTPOJE Yy 3aHATHSIM,
MOCTaBIINKA u COCTaBJIEHHE KOHC
moTpeduTens. MeKTa, TOATOTOBKA
KonTponsHbie KapThl. OTBETOB IO
OOmias cxema yIpaBiIeHHS KOHTPOJIEHBIM
TEXHOJIOTHYECKUM  O0BeK- BOIPOCAM.
TOM C aJIAlITUBHBIM OJIOKOM.




1.3 1.3 XapakTepHCTHKH

BHJIOB IKCIIEPUMEHTOB
L ITpopaboTka
(TeopeTHdecKHii  MOAXOT,
TEOPETHIECKOr0
MaTeMaTHYeCKOe
N (JIeKIIIOHHOT 0)
CHMYJIMPOBAHUE  YCIOBHM
Marepuana.
IKCIIEPUMEHTA,
- Nzyuenue
(bU3MYECKHI SKCIIEPUMEHT),
JIOTIOJTHUTEIIBHOT O
YCIIOBHS oxo0us MaTCDHANA
¢m3ndeckoro o0BeKTa | Iro E.60TK5. Texymuit KOHTpOIBb
MaTepuaTbHON KOITHHL. bop yCHEBacMOCTH.
METOIUYCCKUX OIIK-4.1,
Bei6op Haubosee 55 55 2,2 Asarmil K [poseneHue OTIK-4.2
s¢dexTuBHOI CXEMBI Hy;KTquCKHM pacueTHBIX padoT ¢ '
9KCIEPHMEHTA. P npumeHenuem [1K.
3aHATUAM,
CocrapieHue IUTaHa
COCTaBJICHHE KOH-
MPOBEICHHUS
CIICKTA,
9KCHEPUMEHTOB PpasHbIX
. . MO/ITOTOBKA
YpOBHEH (OTIBIT-HBIH,
= OTBETOB IO
J1a00paTOpHBIH,
N KOHTPOJIbHBIM
MOTYTIPOMBIIIICHHBIH,
. BOIIPOCaM.
MIPOMBIILICHHBIH,
W3TOTOBJICHHE OTIBITHO-
IIpopaboTka
TEOPETHYECKOr0
(JIEKIIOHHOT 0)
1.4 Benenue B METOAUKY MaTepuaa.
TUIAHUPOBAHUSI W3ydeHue
9KCIEPUMEHTA (obmrme JIOTIOJTHUTEIIBHOT O
TIOHSITHS, TPUHITUIIB). Marepuana. TeK VI KOHTPOIL
Buis napameTpoB IpopaboTka z’rll[é:saemocﬁ
ONTHUMHU3AINH, 55 55 29 METOINYECKUX yl'[ oBECHIIE ’ OIIK-4.1,
0000I1IEHHBIH napamerp ' ' ' YKa3aHUH K acqu;Hbe aGoT ¢ OIlK-4.2
onTUMHU3aUuy,  GYHKIUA MNPAKTUIECKUM ﬁ HMGHCHI/IEM K
JKENaTeNbHOCTH. Bri6op 3aHATHSM, p '
THUIIA MaTeMaTHYeCKOH COCTaBJICHHE
MOJMHOMMAIBLHON U HHOMN KOHCIIEKTa,
MOJIETH. MIOATOTOBKA
OTBETOB IO
KOHTPOJIBHBIM
BOIIPOCAM.
1.5 Tlomupli u JOpOOHBIH IIpopaboTka
(baKTOpHBIM  HKCIIEPUMEHT. TEOPETHIECKOro
IIpaBuna MTOCTPOCHUS (JIEKIIMOHHOT 0)
IUIAHOB — JPOOHBIX PETUIHK. Mmarepuania.
Pucku npu ucnosnap3oBaHUN Mzydenue
IUIAHOB € JpOOHBIMH JIOTIOJTHUTENBHOTO
peIMKamMu — BIIMSHHE Ha Marepuaia. T ek VI KOHTPOILL
TOYHOCTb ITpopaboTka ﬁBaeMocTTI:/I
MIPOTHO3UPOBAHUS () YHKIIUU 55 55 29 METOIMYECKUX yl'[ oBeICHIIE ’ OIlK-4.1,
OTKJIMKA. THIBI IJIAHOB ' ' ' yKa3aHUH K acqe?Tme 6ot ¢ OIlK-4.2
9KCIIEpUMEHTa — [BY- H MPAKTHIECKUM 112 I/IMCHCHI/IEM K
Tpex (aKkTOpHBIE IUIaHBI 3aHATHSIM, p ’
mama N = mn (N - COCTaBJICHHE
HEOOXOIUMOE  KOJIHYECTBO KOHCIIEKTAa,
OIBITOB, M — KOJUYECTBO TIO/ATOTOBKA
ypOBHEH BapbUPOBaHUS OTBETOB TI0
cIIyqalHbIX (DaKTOpoB, N — KOHTPOJBEHBIM
KOJINYECT-BO (PaKTOPOB). BOIIPOCaM.




ITpopaboTka

1.6 Kos¢dumment
TEOPETUIECKOr0
KOHKOp/IAIIH!
(JIeKIIIOHHOT 0)
(ko3 dunment  cormacus)
N Marepuana.
NP DKCIIEPTHOH  OLCHKE
Wzyuenne
BiusiHUA ~ (pakTOpoB  Ha
JIOTIOJTHUTENTBHOTO
GYHKIHIO OTKJIHKA
Marepuaa. .
(mapamerp ONTHMHU3AIHH). IMbopaborka Tekymuii KOHTPOJTb
OCHOBHbBIE CBOIicTBa bop YCIIEeBaeMOCTH.
MaTpHUIbl MaTeMaTH4YeCKHU 55 55 2,2 MOTO/IHHCCKHX IIpoBenenue OlIK-4.1,
B ' ' ' yKa3aHUH K P OIIK-4.2
IUIAHUPYEMOTO pacdeTHbIX paboT ¢
MPAKTHICCKUM
IKCIIEPUMEHTA npumeHenuem [1K.
3aHATUAM,
(opToroHab-HOCTB,
COCTaBJICHUE KOHC
POTOTabENBHOCTD,
-TIeKTa,
CHMMETPHYIHOCTD,
MO/ITOTOBKA
HOPMHPOBKa
N OTBETOB TI0
IKCIIEPUMEHTATIBHON
KOHTPOJIbHBIM
MaTpHUIbL).
BOIPOCaM
ITpopaboTka
TEOPETUIECKOr0
(JIEKIIIOHHOT 0)
Marepuana.
1.7 Meroauka pacyera p
Nzyuenue
K03 GHULHEHTOB
JIOTIOJTHUTEITLHOTO
SMITUPUYECKOTO YpPaBHEHHUS
110 JaHHBIM IIPOBEACHHOIO MATCpHAIIA. Texkyuit KOHTPOJIb
TUTaHH eMorop Ipopaborka (ﬁaaemocﬁ
Py METOJIMUECKUX y ’ OIIK-4.1,
IKCIIEPUMEHTA. CBs13b 55 55 2,2 o IposeneHue
yKa3aHUH K OIIK-4.2
addexra (akropa c pacueTHBIX padoT ¢
MPAaKTUIECKUM
ko3 punmeramu npumenenuem [1K.
3aHATUAM,
ypaBHEHUSI. Kpurepun
COCTaBJIEHHE KOHC
ONITUMAJILHOCTH IUIaHOB
-TIeKTa,
9KCIIEPUMEHTA.
MIOATOTOBKA
OTBETOB I10
KOHTPOJBHBIM
BOIIPOCaM
IIpopaboTka
TEOPETUIECKOro
(JIEKIIMOHHOT 0)
Mmarepuania.
1.8 BeeneHue B perieHue mo Nzyuenue
TIOUCKY OIITHMAJILHOTO JIOTIOJTHUTENBHOTO
9KCTPEMAJIBHOIO 3HAYEHHUS Mmarepuania. N
Texymuit KOHTPOJIBb
mapameTpa ONTHMHU3ALUHN B IIpopaboTka
yCIIeBaeMOCTH.
obnactu OTpe/IeNICHHSI METOIUYECKUX OIIK-4.1,
55 55 2,2 o [IpoBeneuue
(GyHKIMM JBYX W MHOTO- yKa3aHUH K OI1K-4.2
N pacdeTHbIX paboT ¢
(akTOpHBIX ypaBHEHUH MPAKTHIECKUM
npumenenuem [1K.
(meron KpyTOro 3aHATHSM,
BOCXO)KACHHS Bokca- COCTaBJIEHHE KOHC
Yuicona u ap.). -TIeKTa,
TIO/ATOTOBKA
OTBETOB TI0
KOHTPOJIBEHBIM
BOIIPOCaM
HWroro no pazaeny 44 44 17,7
Hroro 3a cemectp 44 44 17,7 3a4éT
Uroro o aucuuiuinze 44 44 17,7 3a4er




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce npenogaBanus qucuuIinHel «I InaHupoBaHue SKCIIEPUMEHTa» IPUMEHSIOTCS
TpagULMOHHAsA U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlekuuu MpoXoAdT Kak B TPAAULIMOHHOHN dopme, Tak U B (popMe JeKIHii-KOHCYIbTalu,
IZic TEOPETHYECKUI MaTepuas 3apaHee BBIIACTCS CTYACHTAaM JUIsl CaMOCTOSATEIBHOTO U3YYEHHs,
JUIS MOATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00Opa3oM, JIEKLIMs MPOXOAUT IO THILYy BOIPOCHI-
OTBETHI-AUCKyCcCHsl. JIEKIIMM YUTAIOTCS C MCIOJIb30BAHUEM MYJIBTUMEIUHHOTO 000pYAOBAHMUS,
IIPE3EHTALMOHHBIX MaTEPUAIOB.

JIeKIMOHHBIA MaTepuall 3aKpeIuIsieTCs B XOJ€ INPAaKTUYECKHX 3aHIATHH, Ha KOTOPBIX
BBINIOJIHAOTCS TPYNIIOBBIE WIM WHJIMBUAyAJIbHBIE 3aJaHMs 10 IIpoieHHOW Teme. Ilpu
MIPOBEJICHUH MPAKTUUYECKUX 3aHSITHI UCIOJIB3YETCSl METOJI KOHTEKCTHOTO OOYy4eHMs, KOTOPBIH
II03BOJIAET YCBOUTH MaTepHal IIyTeM BBISBIICHHS CBA3EH MEXIY KOHKPETHBIM 3HAHUEM M €r0
IIPUMEHEHHEM.

[Ipy BBINIOJIHEHMM NMPAKTHUYECKUX 3aHATUN HCHOJIB3YETCS TEXHOJOTHS KOJUIEKTMBHOTO
B3aUMOJICHCTBUS. 3aHATHS NMPOBOJATCS B BHUJIE OOCYXJIEHUS MOJYYEHHOTO 3aJaHUs, MPU ITOM
CTYHACHTBHl pabOTalOT COBMECTHO C TMOCIEIYIOIIUM TPYNIOBBIM aHAIU30M MOJyYEHHBIX
pe3ynbTaTOB.

B yuebHOM mpoliecce UCIOJIb3YIOTCS aKTUBHBIE U MHTEPAKTUBHbIE (POPMBI MPOBEACHUS
3aHATUH (KOMIMBIOTEPHbIE CUMYJSLUHU, pa300p KOHKPETHBIX CHUTYyalMil) B COYETAaHUU C
BHEAYJUTOPHON pabOTOH C 1enbi0 GopMUpPOBAHUS W Pa3BUTHUS MPO(ECCHOHATHHBIX HABBHIKOB
00yJarouxcs.

CamocrosarenbHas paboTa CTYIEHTOB CTHUMYJIHUPYET CTYAEHTOB K HHIUBUAYaJIbHOU
IpopaboTKe TEM B MpOLECce HaMCcaHus pedepaToB, BHIIOIHEHUS MHIUBUAYAIbHbBIX 3aJaHUMH, B
Iporecce MOArOTOBKU K KOHTPOJIbHBIM pab0oTaM M UTOIOBOM aTTECTAIUH.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBe/IeHNsI IPOMeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecnieyeHHe AU CIUIIMHBI (MOYJIs1)

a) OcHoBHas juTEepaTypa:

1. JIykbsinoB, C. . OCHOBBI HHKCHEPHOTO SKCIIeprMeHTa: YueOHoe nocodue / JIykbsaHOB
C.U., ITanoB A.H., BacunseB A.E. - Mocksa U1 PUOP, HUL] UH®PA-M, 2019. - 99 c.: -
(Bricmiee o6pazoBanme: bakamaBpuar). - ISBN 978-5-16-100021-2. - TekcT : 3JE€KTPOHHBIH. -
URL.: https://new.znanium.com/catalog/product/1020699 (nata ooparuenus: 25.12.2019).

0) lonoJiHUTE ILHAS JIATEpaTypa:

1. Annep, FO.I1. Meroonorust U NMpakTHKa IUIAHKPOBAHUS dKcriepuMeHTa B Poccnu :
monorpadus / FO.I1. Axnep, FO.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — TekcT : anekTpoHHbIH // JIaHb : 3JIEKTPOHHO-OMOIHOTEYHAs CHCTeMa, —
URL.: https://e.lanbook.com/book/93686 (nata obpamenus: 17.12.2019). — Pexum noctyna: ais
aBTOPH3. TIOJIH30BATEIICH.

2. MenbHuuenko, A.C. Martemarnyeckass CTaTUCTHKAa W aHAIW3 JIAaHHBIX . y4eOHOE
nocobue / A.C. MenpanueHko. — Mocksa : MUCHUC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Tekcr : onekrponsblid // Jlap : snexTpoHHO-OMOMMOTEeyHass cuctema. — URL:
https://e.lanbook.com/book/108035 (mata oOpamienus: 18.12.2019). — Pexxum goctyna: ams
ABTOPU3. MOJIb30BATEIIEH.

3. Crenanos, [1.E. ITnanupoBanue sKcriepuMenTa | yueOHO-MeTOJMUECKOe



nocobue/I1.E. CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — Tekct : anektponHbiid // Jlans :
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Tun u Ha3Banue ayautopun OcHalleHUe ayAUTOPUH

1. Aynuropus aisi JIeKIMOHHBIX M PAKTUYECKUX 3aHATUH - MyIbTUMEUIHbIE CPECTBA
XpaHeHUs, TMepefadn U TPEICTaBICHUS WHPOPMAlUU, MOJCIN KPHCTAIMYECKUX PEIIETOK,
IIJ1aKaThl

2. Aynmutopuss Ui TPYNNOBBIX W WMHAUBUAYaJIbHBIX  KOHCYJbTALUH,
CrenranusupoBadHas MeOeis. [TepconanbHbie kKomnbroTepsl ¢ maketom MS Office, Berxoom B

WHTepHeT U ¢ JOCTYNIOM B 3JEKTPOHHYIO HMH(OPMalMOHHO-00pa30BaTEIIbHYIO Cpeay
YHUBEPCUTETA TEKYILIETO KOHTPOJISI M TPOMEXYTOUHOM aTTeCTalluu

3. Ayauropuum i CaMOCTOSITENBHOM paboThl: KommbloTepHbie [lepcoHanmbHBIC
komrbioTepsl ¢ maketom MS Office, Bbixog0M B IHTEpHET U € IOCTYIIOM B KJIACCHI; YATAIBHBIC
3aJTbI OMOIMOTEKH JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIBHYIO CPETY YHHBEPCUTETA.

4. Tlomemenue Juisi XpaHeHUs U npoduiiakTuyeckoro Crnennaau3upoBaHHas MeOelb.
CraHouHbI napk 0OOpyIOBaHUS U MHCTPYMEHTHI JJIsl OOCIYKMBAaHUS U PEMOHTAa y4eOHOTO
000opynoBaHus. MPODUIAKTUUECKOTO OOCTYy)KUBaHUST U PEMOHTa Y4eOHOro OOOpYIOBaHUS.
[Tomemnienue 11t XxpaHeHHs] yueOHOTo 000py10BaHUS.



6 Y4yeOHO0-MeToAuYecKoe

o0yuyamuxcst

odecmeueHue

CaMOCTOATEJILHOH

I[MTPUJIOXXEHUE 1

padoTbI

Ouenoynvie cpedcmea Ol Npo8eOeHUs meKyue20 KOHMpPOJas 6 euoe ayoOumopHou

xoHmpoavHou pabomul (AKP)

% C

Hepeqeﬁb mem 0715l NOO2OMOBKU K CEMUHRAPCKUM 3AHAMUAM.

Hcxonnble naHHbIE AJ1 IMPOBEJIEHUS NPAKTHUYECKUX 3aHATUN NpelacTaBieHbl B 16
BapUaHTaxX ClIy4alHbIX BEIOOPOK (00bEM BBIOOPKU — N = 59), 0JIMH U3 KOTOPHIX IPUBEACHA HIXKE.

2,49
2,15
2,01
2,62
2,54
2,11
3
2,99
2,82
2,06
2,56
2,67
2,09
2,64
2,95
2,62
2,55
2,04
2,17
2,97
2,65
2,2
2,39
2,53
2,06
2,16
2,96
2,75
2,7
2,72
2,54
2,67
2,85
2,28
2,73
2,73
2,77
2,11

%
Cr

15,21
17,83
17,15
19,33
15,57
16,55
16,99
20,92
17,85
19,69
17,95
16,49
18,27
17,52
16,23
15,15
16,53
18
19,45
17,4
19,8
15,84
18,17
17,61
17,45
15,93
20,44
19,64
19,55
20,36
19,63
15,9
20,82
19,5
17,63
16,78
16,23
19,11

%Mn
5,75
4,58
3,26
5,46
3,34
5,78
5,59

49
3,46
4,52
4,02
5,78
5,88
3,11
3,48
4,82
3,19
5,16
3,46
3,42

51
5,66
4,03

3,1
5,56

55
5,82
4,54
5,13
3,26
4,03
5,08
3,21
5,39
5,03
3,05
5,87
5,28

Ni

2,87

2,4
2,98

2,6
1,85
1,76

2,9
1,02
2,97
1,87
1,47
1,95
2,34
1,13
1,61
1,39
1,08
2,13
1,04
1,88
1,56
2,17
2,03
2,77
1,09
1,22
2,58
2,76
1,15
1,63
2,61
2,44
2,92
2,29
1,31
1,13
1,22
2,52

Ti

1,52
1,16
1,24
1,18
1,39
1
1,66
1,93
1,06
1,69
1,43
1,96
1,69
1,96
1,09
1,15
1,24
1,49
1,43
1,29
1,77
1,94
1,2
1,97
1,82
1,43
1,03
1,86
1,93
1,5
1,01
1,43
1,93
1,38
1,56
1,38
1,88
1,37

HRC
61,04
62,17
61,49
60,08
62,65
59,34

60
59,32
61,95
60,51
62,01
61,68
62,68

59,4
62,48
59,62
59,99

62
59,92
60,73
62,36
61,97

62,4
62,16
61,26
62,73
60,91
62,55
62,06
59,98
62,49
59,56
61,28
60,25
60,38
62,92
59,66
60,23

Kn
5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
513
8,47
6,46
11,19
10,8
6,56
6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
551
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
79
10
7,02
11,33
6,79

¢
16,58
9,22
17,97
5
16,17
4,66
59
10,71
10,15
8,38
5,26
7,29
17,5
4,99
5,04
6,84
2,06
2,46
12,79
10,58
11,2
9,45
13,73
13,62
10,6
16,51
4,07
7,25
13,86
17,61
11,12
10,51
2,35
7,79
14,66
5,39
3,18
9,08



2,87 18,35 5,52 1,65 126 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 5955 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 6255 11,44 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 2,89 146 62,62 10,68 13,85

AKP 1. IIpaktraeckas nepBudHasi 00pad0TKa BRIOOPKHU CITy9aitHOM BETHYUHBI

Beraucnute C  mpUMEHEHHWEM —pOrpaMMHOTO — mpoxaykta Exel  crarucruueckume
XapakTepUCTUKH (MUHUMAabHbIC, MaKCHMAJbHbIe, pa3Max 3HAYEHHi, CpeIHHE 3HAUYCHUS,
CpPEIHEKBAIPATHIECKOE OTKJIOHEHHE-CTAaHIapPTHOE OTKJIOHEHHE, KO3(D(GHIMEHT BapHAIlWH,
MeraHa, MoJIa) PacueTHOM BBIOOPKHU. TO €CTh BBIYKMCIIUTD 10 HEe3aBUCUMBIM (Xi) M 3aBUCHMBIM
(Yi) cmyuaifHbIM BeJIMYMHAM CJIEIYIOIIME XapaKTEPUCTHKH:

- MUHHMAaJIbHbIE 3HAYCHUS CITydaiftHbIx BeuauH - (Xi, Yi)min;

- MaKCUMaJIbHBIC 3HAUCHUS CITyYailHbIX BeauH - (Xi, Yi)max;

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

- cpeanee 3HadeHue (Xicep, Yicp) = X(Xicp, Yicp)/N, T11e N — 00bEM BBHIOOPKH;

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

- k03 durment Bapuarmu, % — Vi =  (SxilXepi) 100 % 1 Vyi = (SyilY ¢pi) 100%;

- MeauaHa BeIOOpKH (Med) — cpeaMHHOE 3HAYCHHE CIyYalHOW BEMYMHBI MEKITY
MUHHMAaJIbHBIM U MakcuManbHbIM ee 3HadeHusMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeraHa B OOJIBITHCTBE CIyYacB HE COBIAIAET CO CPEAHUM 3HAUYCHUEM BBIOOPKH;

- Moaa BbIOOpkH (MOd) — Hambosiee 4acTO BCTPEYAIOIIeeCs 3HAYCHHE CITy4alHOM
BEJIMYMHBI (OTIPEIENIACTCS aHATM30M CITy4aliHOW BBIOOPKH HITH IO THCTOTPaMME).

[TocTpouTh TUCTOrpaMMBbI CITyYaHBIX BETUYHH (Fpaduueckoe pacipeeneHme
ClIydaifHOU BEIMYUHBI) U CPABHUTH UX C TEOPETUUYECKIUMH PACIIPEICICHUSIMH.

s woHKpeTHOW ciyyaitHoi BenmmuuHBl (Xi, Yi) ee pacmpeneneHue B BBIOOpKE
OTIpEJICNAETCS MOCTPOECHUEM THCTOTPaMMBIL. AJTOPUTM 3TOTO TMOCTPOCHHS 3aKIIIOYAETCS B
CIICAYIOIIEM:

- Ha OCH OpJMHAT OTKJaJbIBaeTcs 4actota (Nj) WM 4YactocTh (Ni/N) — KOJIUYECTBO
3HAUEHUH CITy4alilHOW BENWYHHBI, TIOMAJAIONINX B ONpeAeTICHHBI MHTEPBAI 3HAYCHUN; Ha OCH
ablucc OTKJIAIBIBAETCS] HECKOJIBKO MHTEPBAJIOB BHYTPH pa3Maxa CIy4alHOW BEJIMYUHBI, YUCIIO



ITUX UHTEPBAJIOB OINPECISICTCS] CTATUCTHYECKH, B OOJIBIIMHCTBE CIYYaeB 3TO YHCJIO COCTABIISACT
10 unTEpBaAOB;

- IPU 3TOM TPOBEPOUYHBIMU KPUTCPUSMH MPABUIBHOCTH MOCTPOCHUS TUCTOTPAMMBI
SIBJISICTSI BBITIOJHEHUS YCIIOBUE Xni = N mim X(ni/n) = 1.

AKP 2. KoppenaunoHHblii aHaJIU3 BIOOPKU

Pacuurath npu momornu mporpammoro npojaykra Exel (Haxxats Ha kinaBuiry fx, BHIOpaTh B
MO3ULUU «CTAaTHUCTHKa» (QYHKLIMIO «KOPpED», yKa3aTb KOOPAMHATHl COOTBETCTBYIOIIMX Iap
CIIyJalHBIX BEJIMYMH, MOJYYHUTh 3HAYCHHS TMAapHBIX KOI()(UIIMEHTOB KOPPEISIMH) MOTapHbIE
KOA(QQHUIUEHTH KOPPETSAIIHA MEX Ty HE3aBUCMBIMH CITY9aifHBIMU BEIMYHMHAMU — Ixixi+1 U MEXKITY
3aBucuMbIMU (Yi) U He3aBUCUMBIMU (Xi) MEPEMEHHBIMU -lyixi; ONPEACIUTh UX 3HAUYUMOCTH
IyT€M CpPaBHEHUS C TAOJMYHBIMU, KpUTUUECKUMHU 3HAYEHUSMH KO3(pPUIIMEHTa KOPPESILIHH.

Huxe npeacrapnena Tabiuia ¢ KpUTUYECKUMU 3HAYEHAMU KOAIPPHUIIMEHTA KOPPENSILIUY B
3aBUCHMOCTH OT 00beMa BHIOOPKH (N) U YpOBHS 3HAYUMOCTH (01); o0 = 1 — P, r/1e P — BEpOsITHOCTh
COOBITHSL.

Kputnueckue 3HaueHus: KOAPPUIIMEHTA KOPPEISIHIH

O6bvem YpOoBeHb 3HAUUMOCTH, O
BEIOOPKH, 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 3ano0xens! popMylIsl 11 pacyeTa IMonapHoro ko3QpQpuuuenta KOppesun:
- Mixi+l = Z(Xi— Xicp)( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX j+1



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

3HaunMOCTh  KOd(puumeHTa TapHOW KOppEeNALUU  ONpEAENsieTcss CpaBHEHHEM
(dakTHuecKkoro 3HaueHHs KOA(pUIHMEHTAa KOpPpeIsiMM ¢ TaOIMYHOM 3HAYCHHUEM: €CIU
(baxTHuecKoe 3HaYeHHE OOJIbIIE TAOIUYHOTO, TO CYHIECTBYET MEXKIYy HEU3BECTHBIMU 3HAUMMAs
CTaTUCTHYECKAsl CBS3b, B IPOTHBHOM CIIy4ae TaKOBasi CBSI3b OTCYTCTBYET.

AKP 3. Ortcents He3HaumMble (akTop aHanm3mpyemMoil BbIOOpkH. OmnpenenuTsb
CTaTUCTUYECKH 3HAYMMBbIE CBSI3M MEXIY 3aBUCHMBIMHU M HE3aBHCHUMbBIMU IEPEMEHHBIMU U BUJA
PErpecCUOHHOM 3aBUCUMOCTH, a TAK)KE MEX/ly HE3aBUCUMBIMU NIEPEMEHHBIMH.

B nepByto ouepenp cTpouTcs KOPpEIsUOHHAs MAaTPULIA — CHMMETPUYHAs OTHOCUTEIIBHO
JUaroHanyu (aHaJOTMYHO TaOIuIE CHOPTUBHOIO COPEBHOBATEIBHOIO KOMAaHAHOTO WU
JIMYHOCTHOTO YEMIIMOHATa) — 00pa3el] MPUBOAUTCS HUXKE.

X1 Xo X3 Xa X5 Y1 Y, Y3 Ya

Xl 1 rxl,x2 rxl,x3 rxl,x4 rxl,x5 ryl,xl ryZ,xl ry3,xl ry4,xl
X2 1 I'x2x3 rx2,x4 rx2,x5 ryl,x2 ryZ,xZ ry3,x2 ry4,x2
X3 1 I'x3,x4 I'x3,x5 ly1,x3 ly2,x3 ly3,x3 ly4,x3
) 1 I'xa,x5 ly1 x4 ly2 x4 Y3 x4 lya x4
Xs 1 ly1x5 ly2,x5 I'Y3xs I'Yaxs
Yl 1 ryl,yZ ryl,y3 ryl Y4
Y2 1 ry2ys ly2,y4
Y3 1 Iy3y4
Ya 1

3arem 3HaYeHUs KOA(D(UIIMETOB MAPHBIX KOPPEIALNA OTMEUAIOTCS 3HAKOM (+), €CJIH 3TOT
KO3 PHUITUEHT KOPPETAIUN CTATUCTHUECKH 3a9UM, ¥ 3HAKOM (-), €Ciii KO3 OUITMEHT KOPPETSITIT
He3HaunM. JJIsT OTCerBaHUsl HE3aBHUCUMBIX IMEPEMEHHBIX (X-OB) MPOBOAUTCS (OJMH U3 METOOB)
CIIEAYIONIasl MPOLEAypa: U3 OOLIeH KOPPESIIMOHON MaTpHIbI BBIACTSETCS Y4acTOK ¢ Xi U B
STYCHKAaX MPOCTABISACTCS COOTBETCTBEHHO (+) WitH ().

X1 X2 X3 Xs Xs Kou-Bo

3HAYUMBIX
KOppeJsuii

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xq | + - + 1 + 3

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

Takum oOpa3zom, mocine AByX uTTepauuid octanuck 3 X-a - Xi, X3, u Xs.

Jli1s BbIOOpA 3HAUMMBIX 3aBHCUMOCTEH (M0 K03(pPUIIMEHTY KOPPESIHK) MEXIY Y-MU H
X-MH, 4TOOBI TOCTPOUTH PETPECCHOHHBIC YPABHEHUS CBSI3H, HEOOXOJMMO ITPOAHATIM3UPOBAT CIIIe
OJIHY YacCTh KOPPEISIIIMOHHON MaTPHUIIBIL:

Y1 Y2 Y3 Yq 3HauUMEIE
Koppensaun X
c Yi
X1 fyixa/+ | Pyosal- | fyaxalt | ryaxal- X1¢YiuY3
X2 Pxaxel- | Faxel- | Faxel- | Ixaxel- X2 — HeT
KOPPEISLUIA ¢
Yi
X3 faxal- | axal- | rxaxal- | Baxs/+ X3cYs
X4 Pl | taxalt | rxaxal+ | rxaxal- | Xac Y1, Y2, Y3
Xs Faaxs/- | Maxsl- | xaxsl- | Faxs/+ Xsc Yy
3nau. koppen. Yi | Yic Yac Ysc Yasc
c Xi X1, Xa Xa X1, Xa | Xz, Xs




Ha ocHoBanuM 3Ha4MMbIX KO3()PHUIUENTOB KOppeIaun Mex Ly Yiu Xi OIpeaenseTcs, 9To
HEOOXOAUMO TOJIYYHTh PErPECCHOHHBIE YPABHEHHMS CIIEAYIOUIMX BUIOB M C YYETOM OTCEUBAHMS
X-0B:

Yi= ap+ aiXi+ asXy;

Y2=ao + asXy;

Y3 =ao+ aiXy+ aaXs;

Y4 =ao+ azXs+ asXs;

AKP 4. IIpu momomu npuMeHeHHs PerpeCCHOHHOTO aHAIN3a PacCUUTaTh KOAPPUIINEHTHI
PErpecCMOHHOTO YpaBHEHHUSI.

B AKP 3 omnpeneneHbl BUAbl PErPECCUOHBIX 3aBUCUMOCTEH, KOTOpble HEOOXOAMMO
MOJIYYUTh Ui OLICHMBAHMS, MPOrHO3a MU YIPaBJICHUS TEXHOJOTHYECKUMHU mporeccamu. s
pacuera KoO3((UIHMEHTOB ypaBHEHUH do, & NPUMEHSETCS pacueTHBIM METOJ HauMEHbIINX
kBagparoB (MHK) c wucnonp3oBaHueM uUCXOMHOW BBIOOPKM ciydaiHbIXx BennuuH. MHK
MIPENIOoNaraeT MOUCK AKCTPEMaIbHOrO0 (MHUHUMAIBHOIO) 3HA4YeHHUsS (PYHKIUOHAA CYMMBI
Pa3HOCTH B KBaJpaTe MKy (aKTUUECKUMU U PACUETHBIMU 3a4CHUSIMU (DYHKIIUHM OTKJIMKA:

F = 2(Ygaxr. — Ypacs)? — min (0). B ypaBHEHHE MOACTABIAIOTCS TTOCTPOYHO (PAKTHIECKUE
3HAQYEHUS Ygaxr. U Ypacu. B BUAE ypaBHEHHMs, nosydeHHOro B AKP 3. Jlisg pemeHns yka3aHHOTO
(GyHKIMOHAIa HEO0X0AUMO MOIYYUTh CUCTEMY YPAaBHEHUN B YAaCTHBIX NMPOU3BOJHBIX U KaxkI0€
U3 YpaBHEHMH NpUpPaBHATH K Hym0. Takum oOpa3zom, moiydarcs 3HA4€HHUsS CBOOOJHOTO WiieHa
ypaBHEHUS a0 U KOO(PPUIIMEHTHI MPU HE3aBUCHUMBIX MEPEMEHHBIX &8 = axi. IS onmepaTuBHOrO
peuiennss MHK nmpumensiercs nporpammuoe odecriedenue Exel (fx — nuneiin). B moxnporpamme
«JTUHEWH» YKa3bIBAIOTCA KOOPIWHATHI Yi U Xi, 3aTeM Habuparorcs nozunun «MCTUHA» u 3aTtem
Shift+Ctrl+Enter. B mpenBapuTebHO BBIIEICHHOE MMOJIE TPOTPAMMHO TTOMEIIAIOTCS PE3YIbTaThl
pacueta — KOSQQHUIMEHTH Ao, & = axi (TepBast cTpoka), KodpumuenT nerepMuHarmu R? (3-1
cTpoka, 1-ii cronber), kputepuii @urrepa F (4-as ctpoka, 1-b1it cromberr).

AKP 5. [IpoBecTn KOPpEKTUPOBKY TOUHOCTH YPAaBHEHUS PETPECCUU B TEUEHUH BPEMEHH.

CornacHo tpe6oBanusim OCT 14-34-90 «CraTucTUYECKH TPUEMOYHBIM KOHTPOJb
KauecTBa METAJUIONPOAYKLIUU [0 KOPPEISIUOHHOW CBSI3M MEXJY HapaMeTpaMu» BO3MOXKHO
UCIIOJIb30BAHME  PErPEeCCHOHHBIX  3aBHUCUMOCTEH  IapaMeTpoB  KadecTBa  (BpeMEHHOE
COMPOTHUBIIEHUSI Pa3pPbIBY, OTHOCUTEIIBHOE CYKEHHUE U T.I.) OT (aKTOPOB (XMUMUYECKUI COCTaB
CTalld, TEXHOJIOTMYECKUE TmapaMeTpbl IMpolecca) [Uisi TMPOTHO3UPOBAHUS CBOMCTB 0e3
OCYUIIECTBJICHUSl Pa3pyLIAONIMX HUCHbITaHUM. J[1s NpOBEpKM TOYHOCTH MOJEIHM IPU 3TOM
HaOupaeTcsi KOHTPOJIbHBIM MAacCCHUB JAaHHBIX, COCTOSIIMX W3 PE3YAbTAaTOB pa3pyLIArOIINX
UCIIBITAHUN OJTHOM JlecsATON IIaBoK/maptuit Takoi nmpoaykuuu. [Ipu Habope He meHee 50 maaBok
WIM OAWH pa3 B KBapTaj MPOBOJIUTCA MPOBEPKAa TOYHOCTH NPHUMEHSIEMON MaTeMaTU4YecKOu
perpeccun. MeToauka MpoBepKH 3akiovyaerca B cieayromieM. Habupaercs MaccuB pasHOCTEH
MeXay (PaKTHUECKUMHU JaHHBIMU KOHTPOJBHOW BBIOOPKM M DPACYETHBIMU 3HAUCHUSMHU I10
PErpEeCCHOHHOMY YPaBHEHHUIO (Ypaxr. — Ypacu.), PACUUTHIBAETCS CpeIHEE 3HAUCHUE ITUX OTKIOHEHHI
U CpaBHUBAETCA CO CTAaTHUCTUYECKUM KpUTEpHEeM (CTaHIApTHBIM OTKIOHEHHEM MapaMerpa
KauecTBa - Syi). Ecnu cpenHee OTKIOHEHHE MEHEE CTaTUCTUYECKOrO MapaMeTpa, TO ypaBHEHUE
NpU3HAETCS  AJEKBAaTHbIM pEAJbHBIM  YCJIOBUSIM. B NpOTMBHOM cilydyae MPOBOJIUTCS
KOPPEKTUPOBKA YpaBHEHHs MMyTeM HM3MEHEHHUS 3HAYEHHUS €ro CBOOOJHOIrO uieHa: do1 = ao -/+
Y(Yoaxr. — Ypaca,)/N, T N — 00bEM KOHTPOJILHOMN BBIOOPKH, 3HAK -/+ MOKA3BIBET, UTO, €CIIU CPEIHEE
OTKJIOHEHHUS Ayi UMEET 3HaK +/- , TO KOPPEKTHUPOBKA 3HAYCHUS Ao OYIET COOTBETCTBEHHO -/+AYyi.

AKP 6. TTocTpouTh MaTpHILy TIOJHOTO (paKTOPHOTO KCrepuMenTa Tuma 2" —22 u 23,
B ocCHOBaHMH CTENEHHOW 3aBHCHUMOCTH IIPEJICTABICHO KOJIMYECTBO YPOBHEU
BapbHUpoBaHus (pakropoB. Mimeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MaKCUMAJIbHOE
3HAa4eHUs U 3 — MUHUMAaJbHOE, MAKCUMAJIbHOE U Cpe/iHee 3HaueHus (akTopoB. B mokaszarene
CTENEHHON 3aBUCHMOCTH MPEACTaBICHO KoiudecTBO (hakropoB. Ilpu cocTaBieHHMHM MaTpHIIbI
TUTAHUPOBAHUS SKCIEPUMEHTa HEOOXOIMMO YUYUTHIBATh YETHIPE CBOMCTBA CYIIECTBOBAHUS



YpOBHEH  (DaKTOPOB: CHMMETPUYHOCTb, OPTOTOHAILHOCTb, POTATAOCIBHOCTh, YCIOBHUE
HOPMHUPOBKH.

Onpenenutb K03)OUIUCHTHI YPaBHEHHUS 110 U3BECTHOMY alroputMmy: i = (ZXiYi)/n, ao
= Zyil/n.

AKP 7. IloctpouTh Bce BO3MOXHBIE BAPUAHTHI MATPHUIBI JPOOHOTO SKCIEPUMEHTA
tumna 237, 22, Onpenenuts ko3¢ GUIMEHTH ypaBHEHHS TI0 H3BECTHOMY IrOpUTMY: ai = (ZXiYi)/N,
ao = XZyi/n.

AKP 8. Pacumrars ko3(pHUIHEHT KOHKOpAauuu (Kod(h(UIMEHT coriacusi) Npu
IKCIIEPTHOW OLICHKE BIHMSHHUS (PaKTOPOB Ha (PYHKIMIO OTKIHMKA (IIapaMeTp ONTHMHU3AIMU) IO
cnenyromeit 3apucumocti: W = 12S/[m?(n-n)], rme S — cymMMa KBagpaToB OTKJIOHEHHH OT
CpEeIHEro 3HA4YEHHsI OIICHKH YKCIIEPTOB, M — YHCIIO SKCIEPTOB, N — YUCIIO (HaKTOPOB.

AKP 9. Halitu »skcTpeMmanpHOE 3HadeHHE IapaMeTpa ONTUMHU3AlMKM B 00JacTu
onpezeneHuss QyHKIUU IBYX U MHOTO(AKTOPHBIX YpPaBHEHUH (METOJ KPYTOrO BOCXOXICHHUS
bokca-Yuicona) ¢ mnpuMEHEHHEM HWTTEPallMOHHOIO [OIIAaroBOro MeEToJa B HaIpaBJiICHUU
TpaJIueHTA.

Memoouueckue pexomeHOayuu 011 NOO2OMOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CeMuHap - BuJ TPYNIOBBIX 3aHATUNA MO KAaKOW-TMOO HAy4dHOW, yueOHOM M Apyroi
npoOsieMaTuKe, aKTUBHOE OOCYXKJIEHHWE YYaCTHUKAMHU 3apaHee MOJATOTOBJIICHHBIX COOOIICHUIH,
JTOKJIam0B U T.M. C TEMaTUKON CEMHUHAPOB CTYIAEHTHI 3HAKOMATCS 3apaHee. AJITOPUTM TOArO-
TOBKHM K CEMHHApy CIIEIYIOIIUNA: BHIOpAaB TeMy, CTYJEHT COCTaBJISET CBOM IUIaH-TpauK MOJI-
TFOTOBKM K ceMuHapy. s mpuoOpeTeHus MHPOKOro BUIACHUS MPOOJIEMBbI CTYyIEHT CTapaeTcs
OCMBICIIUTD €€ B 0011IeM 00beMe; TO3HAKOMHUTHCS C TEMOH 10 6a30BOMY Y4€OHOMY MOCOOUIO HITH
JPyroi OCHOBHOM PEKOMEHAYEMOW JIMTEpPAType; BBIIBUTH OCHOBHBIC HWJEH, PACKPBHIBAIOIIUE
JaHHYI0 TpOoOJeMy; CBEpUTh HX OMNpEAeNeHUs CO CIPABOYHHKAMH, SHIMKIONEAWEH; MOA-
TOTOBUTH IUIAH-KOHCIEKT PACKPBITUS JAHHON MPOOJIEMBI; BBISIBUTH HESICHBIE BOIIPOCHI U IOJIO-
OpaTh OMOJHUTENBHYIO JUTEPATypy IS MX OCBEUICHHS; COCTABUTH TE3UCHI BBICTYILJICHHUS Ha
OTJIENbHBIX JIMCTAX Ui MOCIEAYIOEro BHECEHHS JOMOJIHEHUH U MOArOTOBUTH JOKIA] WM pe-
depar s cooOIlIeHUs Ha CeMUHAape; MpoaHalM3UpPOBaTh COOPAHHBIM MaTepuan AJs JOIMOJHU-
TeIbHOW MHGpOpPMAIUHU [0 TEMaM CEMHUHAapa; TOTOBSCH K BHICTYIUIEHHUIO Ha CEMHUHape, M0 BO3-
MO>KHOCTH MPOKOHCYJIBTUPOBATHCS C MPENoJiaBaTesieM; OTHOCUTHCSA K COOpaHHOMY MaTepuaiy,
KaK K UICTOYHHKY OYTyIIUX UCCIIeI0BaHUH.

CeMuHapcKue 3aHATHS PACIIUPSIOT U 3aKPEIUAIOT 3HAHUS, 3aJ0KCHHbIE B TEOPUU
npenMera. Ha HUX BBIHOCSATCS BOMPOCHL, OCOOCHHO HEOOXOAMMBIE JUIsl MPAKTUKH, WU MPo0-
JIEMHBIE BOIIPOCHI, KOTOPbIE BO3MOYKHO PEIIUTh TOJILKO B Mporecce coTpyanuyectBa. Cpenu
00s3aTeNnbHBIX TPEOOBaHMM K CEMHHApPY - MPEABAPUTENILHOE O3HAKOMIIEHUE C TEMOH1, BOIIpOcaMu
U JIATEPATYPOU IO JTAHHOU TEME.

CoBpeMeHHas MpaKTHKa IpeajaraeT MUPOKUH KPyTr TUIIOB CEeMUHApCKuX 3aHsaTuil. Cpeau
HUX 0c000€ MECTO 3aHMMAeT CEeMHHAp-AMCKYCCHs, TJIe B JHAJOTe€ XOPOIIO YCBAUBAETCS HOBas
nHbopMaIns, BUIHBI YOSKICHUS CTYACHTA; 00CYKIAIOTCS MPOTUBOPEUHs (IBHBIE U CKPBITHIE) U
HEJOCTaTKU; A oOCyKIeHHs] OepyTcsi KOHKPETHbIE aKTyallbHbIE BOMPOCHI, C KOTOPHIMU CTY-
JEHTHl TPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMHMHAp BKIIOUAKOTCS BOMPOCHI JJIsl WH-
TEJUIEKTYaJIbHON Pa3MHUHKH (MHOTJIAa 3TO JUCKYCCHOHHAsl CTaThs, MO KOTOPOM cTaBATCA MpPoO-
JIEMHBIE€ BOIPOCHI); IUCKYCCHSI MOJKET pa3BepThIBAThCSA 3a0YHO KaK KpyroBoi cemuHap. [anee
MOJBOAATCS WTOTH AMCKYCCHM, 3aCIyIIMBAIOTCS M 3alllMILNAIOTCS MPOeKTHbie 3ananus. [locne
3TOTO MPOXOJHUT "MO3rOBOM MITYpM" MO HEPEIIEHHBIM MpoOJeMaM TUCKYCCHH, a TaKKe BBISIB-
JISIFOTCS TIPUKIIAJIHBIE ACTIEKThI, KOTOPhIE MOKHO PEKOMEHJI0OBATh IS BKIIOYEHHS B KypCOBBIE U
JUTUIOMHBIE pa0OTHI UM B anpoOaliiio Ha mpakTtuke. Ha ceccun mpemnoaaBarens o0o0maer pe-
3yNbTAThI MPOICTAHHON CTYACHTOM PaOOTEHI.



CeMUHapbI-IUCKYCCUU TIPOBOJATCS C 1EJIBIO BBISIBJICHUS MHEHMSI CTYIEHTOB IIO
aKTyaJIbHbIM BOIIPOCAaM M3y4aeMOI'0 IIpeaMeETa.

CemuHap-uccie[oBaHUE MPENoIaraeT MpeiIBapuTeNIbHyI0 paboTy - HamucaHue pede-
paTa, JOKJIaJa 10 UTOraM OIBITHON paboThl. YUacTHE B HEM - 3TO, NPEXKJAE BCEro, AUAJIOr CTY-
JIeHTa ¢ mpenojaBareneM. Pe3ynbraTsl 00CYXK/Ial0TCS HAa CEMHUHApE ¢ HArsiIHBIM MOKa30M HC-
CIIEZIOBATEIILCKOTO Marepuana (CXembl, TaOmuIpl, rpadukd, AMArHOCTHYECKUE METOJIUKH).
Yactuano matepuan MoxeT ObITh BKIItoueH B BKP. Ilpu moarotoBke kK ceMUHapy-UCCIEI0BAHUIO
CTYIACHT H3y4yaeT pe3yJbTaTbl TEOPETHUUECKUX HCCIEAOBaHMM, cocTaBisier Ombiuorpaduio no
TeMe, YUUTCs NHUcaTh 0030Pbl 0 TEXHUYECKOH 3a/1aue-npodiieme.

[IpoGnemMHBIII ceMUHAp TOTOBUTCS MPEIOJABATENIEM JOCTaTOYHO OCHOBATEIBHO: TOA-
OuparoTcs TpoOJIEeMHBIE M KOHTPOJBHO-TIPOBEPOYHBIE BOMPOCHL. Takoil ceMHHap BO3MOXKEH
TOJIBKO TOCJIE€ MPOXOXKJAEHUS TeMbl. K HEMY CTYJIEHTBI TOTOBSITCS IO JIMTEPATYPHBIM HCTOYHU-
KaM: MOHOrpaduu, CIpaBOYHUKHU, cJOBapu, *kypHaibl. K mpobiemMHOMy ceMHHapy HpocMmaT-
puBaeTcs JMTEpaTypa B paMKaxX pa3iMYHbIX HCCIENOBATENbCKMX IIKOJN  (Hampumep
"TpaauiInOHHBIE U HETPAIUITMOHHBIE TTOIX0/IbI K Mpobeme).

Hau6onpmyto 3¢p(eKTHBHOCTh MPUHOCAT CEMHUHAphI, MPOBOJUMBIE B (OpPME KOJIIEK-
THBHOM MO3HABATENbHOM JIEATEIILHOCTH, UMEIOIEH ONpeieTIeHHbIE 0COOEHHOCTH, @ UMEHHO:

- pazJielieHre CTY/IEHTOB Ha IPYMIIBI M0 UX JKeJaHUIo (¢ 00sf3aTeIbHbIM y4acTHEM CTY-
JIEHTa C YCTONYMBBIM UHTEPECOM K JAaHHOMY MPEIMETY);

- IOCTAaHOBKA OOIIKX LIeNIel U 3a/1a4 ISl TPYIIIIBL;

- paboTa B MOCNEA0BAaTEIbHOCTH - UHAUBHAYaJIbHas, MMapHas (4alle BCEro mepeKpecT-
HBII onpoc), paboTa B rpymnine, KOJUIeKTUBHAS;

- 00s13aTeNnbHOE MPEeBAPUTEIHLHOE OTPaHUUEHUE 0 BPEMEHH Ka)KJI0TO dTana 3aHsATHil;

- DKCTIEPTHBIA aHATU3 C pacyeToM Kod(PHIneHTa KOHKOPAAIIHH;

- OIICHKa pa0OoThI IPYIIIBI IPENOAAaBATEIIEM;

- IPOBEJICHUE CAMOOLIEHKHU.

Tpumepuoii nepeuervb mem pehepamos 8 suoe UHOUBUOYAAbHbIX domaunux 3aoay (MU[3)

N3 Ne 1. Tlonstuga MareMaTHYECKOM CTAaTUCTUKH. BuHIbI SKCIEPUMEHTOB.

KounTposbubie kapThl. [11aHbl SKCIIEPUMEHTOB

1. OcHoBHbIE TOHATHS W3 TEOPHUH BEPOSITHOCTH U MATEeMAaTUYECKOM CTaTUCTUKH
(reHepasibHasi COBOKYIHOCTb, BEIOOPKA CITyJalHbIX BETMYHH, XapaKTEPUCTUKH BBIOOPKH).

2. IlonsaTue o BUJAX MJIAHUPOBAHUS MATEMATHYECKOTO M (PU3UYECKOTO IKCIIEPUMEHTOB,
MPUHIIMIIAX T€OMETPUUYECKOTO U (PU3MUECKOro 101001 00BEKTOB YIIPABIICHUS.

3. Texkyuuii KOHTPOJIb MPOYKLUU.

4. IpuHuumel BbIOOpa KOHTPOJIUPYEMBIX MapaMeTpPOB M HUX YPOBHS B CTaHAapTax Ha
METAJLTyPrHYECKYIO POIYKIIHUIO.

5. Craructuyeckoe 000CHOBaHHE 00beMa BBHIOOPKH MpPU KOHTPOJE Y MOCTaBIIMKA U
MOTPEOUTEIIS.

6. KoHTpoJIbHBIE KapTHhI.

7. O06mmas cxema yrnpaBJeHHs] TEXHOJIOTHYECKUM 00BbEKTOM C a/IalITUBHBIM OJIOKOM

8. TeopeTnueckuii MOIX0J, MaTeMaTHYECKOE CHUMYIMPOBAHUE YCIOBUN AKCIEPHUMEHTA,
(bu3MUeCKnit IKCIEPUMEHT.

9. YcnoBus noo0us pusnueckoro o0beKTa U MaTepUanbHOM KOMUH.

10. Bo16op Hanbosee 3¢h(heKTUBHON CXEeMbl HIKCIIEPUMEHTA.

11. CocraBneHue minaHa MTPOBEACHUS SKCIEPUMEHTOB pPa3HBIX YpPOBHEH (OMBITHBIN,
nabopaTopHbIH, MOJTYTIPOMBIIIUICHHBIH, MIPOMBIIILIICHHBIH, U3TOTOBIICHUE OTIBITHO-
MIPOMBIIIIJIEHHOW TApTHN).

N3 Ne 2. Koapunuent koukopaanuu. [IpaBuia mianupyeMoro skcrepuMeHTa
1. Buasl mapameTpoB onTUMHU3aIUM, 000OIIEHHBIH MapamMeTp ONTHUMU3ALNH, (PYHKIHS
KEJIaTEbHOCTH.



2. Bribop THITa MaTeMaTH4eCKOi MOJTUHOMHUATHHON WIIH WHOW MOJICIIH.

3. [IpaBuia nocTpoeHusl MIaHOB — IPOOHBIX PEILIHK.

4. PUCKM MIpH UCTIOJIB30BAaHUM TUIAHOB C IPOOHBIMH PEIUIMKAMU — BIIMSIHAE HA TOYHOCTh
MPOTHO3UPOBAHUS (DYHKIIMU OTKIIHKA.

5. Tunbl TWIAHOB JKCIEPUMEHTa — NBY- U TpexX (akropHbie miansl tuma N = m” (N —
HE00X0IMMOE KOJIMUYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BapbUPOBAHHS CIyYalHBIX (hak-
TOPOB, N — KOJWYECTBO (PaKTOPOB).

6. Koaddunuent xonkopmamwmu (KOIPPUIUEHT COTIACHS) IMPH SKCICPTHOU OICHKE
BIUSHHS ()aKTOPOB Ha (PYHKIMIO OTKJIMKA (TTapaMeTp ONTUMH3AIINN ).

7. OCHOBHBIE CBOMCTBA MaTPHIIbl MATEMATUYECKU TUTAHUPYEMOTO IKCIIEPUMEHTA (OPTOTO-
HaJIbHOCTh, POTOTA0EIBbHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA SKCIIEPUMEHTAILHON MaTPULIBI).

8. Metonuka pacdera KOAIDPHUIIMEHTOB SMIHUPUYECKOTO YPAaBHEHHS] 10 JIaHHBIM
MIPOBEJIEHHOTO MJIAHUPYEMOTO SKCIIEPUMEHTA.

9. Cs3b 3¢ ¢ekra pakropa ¢ KorpuMeHTaMH YpaBHEHHUS.

10. Kputepuu onTuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.

11. BBegenue B pelieHHE IO MOHMCKY ONTUMAIBHOIO SKCTPEMAJbHOTO 3HAu€HUs
napaMeTrpa ONTHUMH3allMd B 0OJacTH omnpefeneHuss QYHKIUU ABYX W MHOTO(paKTOPHBIX
ypaBHEHUH (MeTOJ KpyToro BocxoxaeHus bokca-Yuicona u ap.).



[Tpunoxxenue 2

7 OHeHO‘leIe cpeacrea AJisi NIPpOBEACHUA HpOMe)l(yTO‘IHOﬁ arrecranmmu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHS M OLICHOYHBIE CPEACTBA /ISl IPOBEIeHHA
NPOMEKYTOYHOH aTTeCTALMM

CrpykTypHBIil
JIEMEHT

[Inanupyembie pe3ylbTaThl 00YUCHUS

OneHouHbIE CpesicTBA

OIIK-4 - CnocobeH TpOBOIUTH M3MEpeHUs: W HabmrogeHus B cdepe mpodeccHoHATbHON
ACATCIBbHOCTH, O6pa6aTI)IBaTI) " INPCACTABIATE OKCICPUMCHTAJIBHBIC JaHHBIC

OIlK-4.1

BriOupaeT u nmpuMeHsieT METOIbI U
CpencTBa U3MEPEHHUs IS OlIpeesie-
HHUsI CBOMCTB MaTEpHUAJIOB U U3JIEIUHN U3
HUX

Teopernueckue Borpoch! (M3 Ne 1, 2)

1. CBenenus U3 TEOPUU BEPOSITHOCTU U
MaTeMaTH4eCKOW CTaTUCTUKU (TeHE-
pabHasi COBOKYITHOCTbH, BRIOOPKA
CITyJailHBIX BEJIMYWH, XapaKTePUCTUKHI
BBIOOPKN).

2. Buapl mmaHupoBaHUs MaTeMaTHYeC-
KOTO ¥ (PU3UYECKOTO IKCTICPUMEHTOB,
MIPUHITUATIE TEOMETPUIECKOTO U (hU3H-
4UECKOTO 1MOI00Us 0OBEKTOB yIIpaBJe-
HUS.

3. [lopsimok mpoBEAEHUS TEKYILETO
KOHTPOJISI IPOTYKLIUH.

4. [TpuHIMTIIBL BEIOOPA KOHTPOJIUPYE-
MBIX [TAPaMETPOB U UX YPOBHS B CTaH-
TapTax Ha METaJUTypru4eCcKyo Mpo-
ITYKLUO.

5. Cratuctuueckoe 000CHOBaHHE 00b-
eMa BbIOOPKH IPU KOHTPOJIE Y TOCTaB-
1K ¥ TIOTPEOUTEIS.

6. MeToapl MOCTPOEHUST KOHTPOJIBHBIX
KapT.

7. O011yI0 CXeMY YIpaBlIeHUSI TEXHO-
TOrH4ecKM 0OBEKTOM C aJIalTUBHBIM
OJIOKOM.

8. Teoperuueckuii Moaxo/1, MaTeMaTu-
YECKOE CUMYJIMPOBAHUE YCIOBUM dKC-
nepuMeHTa, GU3NYECKUI IKCIIepH-
MEHT.

0. VYcnoBus mnoaobus QGU3MUECKOTO




OIIK-4.2

[TpoBOIUT SKCTIEPUMEHTAIILHBIE UCCIIE-
JOBAHUS M UCTIOJIb3YET OCHOBHBIC
preMbl 00pabOTKHU U MPEACTABICHUS
MOJTY4€HHBIX JTAHHBIX

Permuthb 3a1a4y n3
npodeccuonanshoit oomactu: (AKP Ne
1-9)

1. IIpoBOIUTH KOPPEISUOHHBIN U
[PETPECCUOHHBIN aHATM3bI, PACCUNTHI-
BaTh KOA(PPHUIIMEHTHI PErPECCHOHHOTO
ypaBHeus: merogom MHK

2. HaxomuTh 9KCTpeManbHOE 3HAYCHHE
mapamMeTpa ONTUMH3AIMA B 00JacTH
onpeseneHuss (QYHKIUHM C TIPUMEHe-
HUEM HTTEPAIIMOHHOTO IOIIAroBOTO
METO/1a B HAIIPABJICHUH T'PATUCHTA.

3. CTpouTh BapHaHTBI MaTPHUIIBI APOO-
HOTO JKcrepuMenTa Tuma 2571, 2572
OTIpeNeNaTh KOAPPUIUEHTH! ypaBHe-
HUS 110 H3BECTHOMY aJITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

4. CTpoUTh MaTpHILy MOJHOTO (paKTop-
HOTO HKcrepuMenTa Tuma 2" —2% u 23;
OTpenenaTh KOdPPUIUEHTH! ypaBHe-
HIS 110 U3BECTHOMY aJITOPUTMY: @i =
(Zxiyi)/n, ao = Zyi/n.

5. IIpoBOIUTE KOPPEKTHPOBKY TOYHOC-
TU YpaBHEHUs pErpeccuu B TEUEHUU
BPEMEHU 110 MACCUBY Pa3HOCTEH
MeX-1y (paKTUUECKMMH JAHHBIMU
KOHT-POJILHON BBIOOPKHU 1
[PACYETHBIMM 3HA-YEHUSAMHU I10
[PErPECCUOHHOMY ypaBHE-HHIO (Yaxr. —
Vpace.). ECiin cpeaiHee oT-KiIoHeHue
MEHee CTaTUCTHUYECKOTO Ma-pameTpa -
CTaHJAPTHOTO OTKJIOHEHUS S, TO
YpaBHEHHME IPU3HAETCS aIeKBaT-HbIM.
B npoTHBHOM cily4ae IpOBOIUT-CS
KOPPEKTUPOBKA YPaBHEHMSI ITyTEM
M3MEHEHMsI 3HaYEeHUs €ro CBOOOHOTO
ueHa: do1 = Ao -/+ X(Ygaxr. — Ypaca)/N,
rae N — 00beM KOHTPOJBbHON BEIOOPKH,
3HAK -/+ MOKa3bIBET, YTO, €CIIU CPEe-
Hee OTKJIOHEHUs Ayj UMeeT 3Hak +/-,
TO KOPPEKTUPOBKA 3HAUEHUs do OynieT
COOTBETCTBEHHO -/+Ayi.

6. PaccuntbiBaTh KOAQPUIIUEHTHI per-
[PECCHOHHOTO ypaBHEHHMs (110 BBIOOpKE,
[pe/JI0’KEHHOH IpernojaBareneM) noc-
e TPOBEICHUS] KOPPESIIMOHHOTO
AHaJIN3a, OTCEUBAaHUS HE3HAUYNMMBIX

hakTODOB M onneneneHns CBI3N 3ABU-




6) HOpHI[OR NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTrecranuu, InorKa3atTe/ii H KpPUTEPUH
OICHUBaAHUA:

IMpome:xkyTounas arrecrauusi mno aucuuiuinHe «IlianupoBanue j3KcnepuMera»
MPOBOJMTCS B BHJE 3a4eTa. 3a4eT NMPOCTABISICTCS IMOCJIE OLEHKH 3HAHWH OOy4JaromIuXcs I10
pe3yJibTaTaM 3aIlUThI BBIMIOTHEHHBIX JIA0OPATOPHBIX PA0OT U KOHTPOJIBHBIX PA0OT, BKIFOYAFOIIHX
TEOPETUYCCKUE BOMPOCHI M MPAKTHYCCKHUE 33JIaHUsI, BBISBISIONINE CTEIIEHb CPOPMUPOBAHHOCTU
YMEHUH U BIJIAJICHUM.

IToka3aTenu U KPUTEPUHU OLICHUBAHMS 3a4eTa:

Jns mony4yeHus: OLeHKU

— «3a4YTeH0» — oOyyaromwuiicss JOJDKEH IOKa3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIIPOM3BE/IEHUSI U OOBSCHEHHs] MHPOpMAIMM, HO U HUHTEIJICKTYalbHbIE HABBIKU pPELIECHUs
npoOieM M 3ajady, HaXOK/IE€HUS YHUKAJIbHBIX OTBETOB K IpoOJieMaM, OLIEHKU U BBIHECEHUS
KPUTHYECKUX CYXKJICHHN;

— «He 3a4TeH0» — 00yJaroluiics He MOXKET M0Ka3aTh 3HAHHsI Ha YPOBHE BOCIIPOU3BEICHUS
1 00BbsICHEHUS! UHPOPMAILIMK, HE MOXKET [M0Ka3aTh MHTEJUIEKTyalbHbIE HABBIKU PEIICHUS TPOCTHIX
3a/1a4.
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