





JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2024 - 2025
y4eOHOM Troly Ha 3acefanuu kKadenpsl JIMTEHHBIX TPOLIECCOB U MaTEPUAIOBEICHUS

[IpoTokosm oT 20 . Ne

3aB. kadenpoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
yueOHOM rojy Ha 3acemanuu Kadeapsl JIMTEHHBIX IPOIECCOB M MAaTCPUATIOBEICHHSI

[Iporokom or 200 . Ne
3aB. kadenpoit H.A. ®eoxTucron

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kageapsl JIMTEHHBIX TPOIECCOB M MaTEPHUAIOBEICHUS

[IpoTokosm o 20 . Ne

3aB. kadenpoit H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0peHa it peanm3armu B 2027 - 2028
yueOHOM roy Ha 3aceqanuu Kadeapsl JIMTEHHBIX MPOIECCOB M MaTEPHUATIOBEICHUS

[IpoTokomor 20 . 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 [IPU CO3JJaHUU HOBBIX U COBEPILIEHCTBOBAHUIO ICHCTBYIOIINX
TEXHOJIOTUYECKUX IPOIIECCOB, POPMHUPOBAHUIO Y CTYIEHTOB CUCTEMBI 3HAHUH 110 ITAHUPOBAHUIO
HKCTIIEPUMEHTOB BO BceX cepax yueOHOW M NMPOW3BOACTBEHHOW NESATEIHHOCTH. JTa 3a/1ava
peraeTcs cIeIyrIuMHI ClI0CO0aMu:

- IaTh MOHATHA 00 OLIEHKE SKCIIEPUMEHTANIbHBIX JaHHBIX, F€HEPaIbHOW COBOKYITHOCTH U
BBIOOPKH U3 HEE CITy4alHbIX BEJINYUH;

- chopmMHupoBaTh y CTyAEHTa NPEACTABIECHUS O KOPPEISIIMOHHOM U PETPECCHOHHOM
aHaJIn3ax, METOIMKE OLIEHKU U OTCEUBAHHUS PA3INYHbIX (DaKTOPOB BEIOOPKU CIydailHBIX BEJIUYUH;

- 00yunTh oOOyyaroumMxcs METOoJaM IIJJaHUPOBAHHOTO JKCIEPUMEHTa M IOMCKa
ONTHUMAJIbHBIX 3HAYEHUH (QYHKIIMHM OTKJIMKA B ONIPECIIEHHOM 00J1aCTH CyIIeCTBOBaHUs (PaKTOPOB
TEXHOJIOTHYECKOI0 IpoIlecca;

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

2 MecTo TCHMIIIMHBI (MOYJIsI) B CTPYKTYpe 06pa3oBaTe/ibHOI MPOrpaMmsbl

JNuctunnuua [lnaHupoBaHue SKCIEPUMEHTA BXOJIUT B 0053aTENbyH0 4YacTh YYEOHOTO
1aHa o0pa3oBaTeNbHOM MPOrpaMMBI.

Jig  u3ydeHUs  JUCHMIUIMHBI ~ HEOOXOQUMBbI  3HaHWS  (YMEHUs, BIAJCHHUSA),
c(hOopMUPOBaHHBIE B PE3YJIbTATE U3YUECHUS] JUCIUIUINH/ IPAKTUK:

Maremartuka

®dusuka

Nudopmaruka u nHGOPMAITMOHHBIE TEXHOJIOTHH

3HaHus (yMEHUS, BIAJACHUS), OJy4YEeHHbIC MIPU U3YYCHUH JAHHOM IUCHUIUIMHBI OyayT
HEOOXO0IUMBI JJ1s1 U3YyYECHHS] AUCIUILTUH/TIPAKTHK:

AHanu3 4ncioBoi HHGOPMAIH

VYueOHasi - Hay4dHO-HCClIeIOBaTelbckas paboTa (MOJIyueHHE NEPBHYHBIX HABHIKOB
Hay4YHO-HCCIIeI0BATEIbCKOU pabOThI)

HHHoBanMoHHbBIE METO/IbI CO3/1aHUS MHOTO(DYHKIIMOHAIBHBIX MaTEPHATIOB

®du3nYECKUe CBOMCTBA MATEPHUATIOB

MogenupoBaHue 1 ONTUMHU3ALMS CBOMCTB MAaTEPUAJIOB U TEXHOJIOTMYECKUX IIPOLIECCOB

[ToaroToBka K Mpoiie1ype 3alluThl U 3al1MTa BHITYCKHON KBATH(PUKAITMOHHON paboThI

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJ1bTaTe 0CBOCHHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe Pe3yJIbTaThl 00y4eHHs

B pesynbrate ocBoeHMs UCHMIUIMHBL (Moayns) «[lmaHupoBaHue SKCIIEPUMEHTa»
oOyyaromuiicst 10KeH 001a1aTh CIEAYIOIUMU KOMIETEHIIUSIMMU:

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

OIIK-4 CriocobGeH mNpoBOAWUTH HU3MEpPEHUs U HaOmoJeHuss B cdepe MpodheccHoHaIbHON
JeSTeIbHOCTH, 00pabaThIBATh U MPEJICTABIISATH SKCIIEPUMEHTAIbHBIE TAHHBIE

OIlK-4.1 BriOupaer u mpuMeHsieT METObI U CPeCTBA U3MEPEHUS JUI ONpeaeTICHHS
CBOJMCTB MaTEpUAJIOB U U3JIEINH U3 HUX




OIIK-4.2

HpOBOI[I/IT SKCIICPUMCHTAJIbHBIC HCCICAOBAHHUA W HCIIOJIB3YECT OCHOBHBIC
IIPHUECMBbI O6pa6OTKI/I H IIpCACTABJICHHUA ITOJIYICHHBIX JaHHbBIX




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0miast TpyI0eMKOCTh AMCIUIUIMHBI COCTaBisieT 4 3aueTHIX eauHun 144 akaja. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHAs — /2 aKaj. 9acoB;

— BHeaynuTopHas — 4,1 akas. 4yacos;

— caMocTosTeNbHas paboTa — 32,2 akaJl. 4acoB;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;
— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o | oHTakTHaz pabora E E dopma TeKyILEero
S B
E B aKaJl. yacax 5} un KOHTPOJIS
Paspen/ Tema 3 (B axaz. uacax) E R . P Kon
g S & | camocTosATebHON |  YCTIEBAEMOCTH U
JIACIUTUTAHBI 5 - . | xommeTeHmu
O 8 & paboThI MPOMEKYTOTHON
nab. | mpakrt. | 3 &
Jlex. Z = aTTecTaluu
3aH. | 3aH. | &
1.
1.1 Beenenue. Cenenus u3
TEOPUH  BEPOATHOCTH |
MaTeMaTUYECKON
CTaTUCTHKU  (TeHepasibHas
COBOKYITHOCTh, ~ BBIOOpKa ITpopaboTka [IpopaboTka
CITy4aiHbIX BEJINYMH, TEOPETUYECKOrO | TEeOopeTHYEecKOro
XapaKTEPUCTUKH BBIOOPKH). (JIEKIIMOHHOT 0) (JIEKIIMOHHOT 0) OTIK-4.1
[onsTHe 0 BUAX 4 4 4 MaTepuara. MaTepuaa. OIK 4' 2’
IUTAHUPOBAHUS Nzyuenue Uzyuenue '
MaTeMaTHYEeCKOro u JIOTIOJIHUTENBHOTO | JOMOIHUTENBEHOTO
¢busmyeckoro Mmarepuania. Mmarepuaa.
9KCIIEPUMEHTOB,
MIPUHLUIAX
T€OMETPUYECKOTO u
(bu3nvecKoro mogo0usl.
1.2 Cratuctuyeckue
METOABI B YIPaBJICHUU IIpopaboTka
Ka4eCTBOM MIPOLYKLIUH. 3 TEOPETHIECKOro
Texymuni KOHTPOJIb (JIEKIIMOHHOT 0)
MIPOIYKIHH. [puHIUIB Marepuaia.
BEIOOpa  KOHTPOJIHPYEMBIX Wzyyenue
rapamMeTpoB U MX YPOBHS B JIOTIOJTHUTENBHOTO
CTaH/AapTax Ha Marepuaia. N
Texymuit KOHTPOIBb
METaJUTyPTUYECKYIO ITpopaboTka
yCIIeBaeMOCTH.
MIPOAYKIIMIO. METOIUYECKUX OIlK-4.1,
4 4 4 o [IpoBeneHue
CraTucTryeckoe yKa3aHUU K OI1K-4.2
pacueTHbIX padoT ¢
000CHOBaHHE o0beMa MPAaKTUICCKUM
npumenenuem [1K.
BEIOOPKH TIpH KOHTpOJIE Yy 3aHATHSIM,
MOCTaBIINKA u COCTaBJIEHHE KOHC
OTpEOUTENIS. -TIeKTa,
KonTponsHbie KapThl. TIO/ATOTOBKA
OO0mias cxema YIpaBiIeHHS OTBETOB TI0
TEXHOJIOTHYECKUM KOHTPOJBEHBIM
O00BEKTOM C aaNTHBHBIM BOIPOCAM.
OJI0KOM.




1.3 XapaKkTepucTUKY BHIOB

HKCIEPUMEHTOB
(Teopernyeckuii  MOAXOA, ITpopaboTka
MaTeMaTHYeCKOe TEOPETUYECKOro
CHMYJIMPOBAHUE  YCIIOBHUM (JIexkIoHHOT0)
SKCHEePHUMEHTa, Marepuana.
(M3HYCCKII SKCIICPHMEHT), Nzyuenne
yCI10BUS nogoous JIOTIOJIHUTENBHOTO
¢usmyeckoro 00BEKTA H MaTepua’a. T e VI KOHTPOIL
MaTepUaTbHON KOITHH. ITpopaboTka i P
Beibop Haubonee s¢ddek- METOINYECKUX ylc_FeBaeMocm‘ OIIK-4.1,
TUBHOHU CXEMBI YKa3aHUH K pactlepé(;{B;ii?a%ZT c OIIK-4.2
JKCIIEPUMEHTA. MPAKTHICCKUM npueHeHiem TTK.
CocraBieHue IUIaHa 3aHATUAM,
TPOBEICHHS COCTaBJICHUE KOH-
9KCHEPUMEHTOB PpasHBIX CIIEKTa,
YpOBHEN (onbBITHBIH, IIOAIOTOBKA
J1a60paTOPHBIH, OTBETOB I10
MOTYTIPOMBIIILICHHBIH, KOHTPOJIbHBIM
MIPOMBIILICH-HBIH, BOIIPOCAM.
U3rOTOBJICHUE OTIBITHO-
MIPOMBIILICHHON TAPTHH).
IIpopaboTka
TEOPETUYECKOro
(JIEKIIOHHOT 0)
1.4 BBeneHue B METOIUKY MaTepuaa.
TUTAaHUPOBAHHS N3yyenue
9KCIIEpUMEHTA (obmue JIOTIOJIHUTENILHOTO
TIOHSITHS, MIPUHIIATIB). Mmarepuaa. T e VI KOHTPOIL
Buis apaMeTpoB IIpopaboTka y(}Z,rLE:BaCMOCTEI)/I
ONTHUMHU3AINH, METOINYECKUX TTpoBecHie OIIK-4.1,
0000I1IEHHBIH napamerp YKa3aHU K 6 OI1K-4.2
onTUMHU3anuy,  QyHKIUS MNPAKTUIECKUM DACHETHBIX pabot ¢
JKENaTeIbHOCTH. Br160op 3aHATHSM, npumenerienm IK.
THUIIA MaTeMaTHYeCKOH COCTaBJICHHE
MIONTMHOMMAIEHOR WU KOHCIIEKTa,
HMHON MOJEINH. MOAr0TOBKA
OTBETOB I10
KOHTPOJIBHBIM
BOIIPOCAM.
1.5 Tlomubli W ApOOHBII IIpopaboTka
(baKTOPHBIH  HKCIIEPUMEHT. TEOPETUIECKOro
[IpaBuna MTOCTPOCHUS (JIEKIIMOHHOT 0)
IUIAHOB — APOOHBIX PEILTHK. Mmarepuania.
Pucku npu ucnons3oBaHUN Mzydenue
IUIAHOB € APOOHBIMH JIOTIOJTHUTENBHOTO
perMKkamMu — BIHSHHE Ha Mmarepuania. Texymmui KoHTPOTH
TOYHOCTb ITpopaboTka JCHEBACMOCTH,
MIPOTHO3UPOBAHHUS MCTO,I[I/I‘IGSKI/IX Tposeaenie OIlK-4.1,
GyHKIMM OTKJIMKA. THUIBI yKa3aHUH K paCHETHBIX PabOT ¢ OI1K-4.2
IUIAHOB DKCIIEpHIMEHTa — MPAKTHIECKUM
IBYy- M Tpex (aKTOpHbIE 3aHATHSIM, mpumenerienm IK.
mrianel tma N = mn (N — COCTaBJICHHE
HEOOXOIUMOE KOJIHUYECTBO KOHCIIEKTAa,
OIIBITOB, M — KOJIUYECTBO TIO/ATOTOBKA
ypOBHEH BapbUPOBaHUS OTBETOB TIO
CIIyqaiHbIX (ak-TOpoB, N — KOHTPOJIBEHBIM
KOJINYECTBO (haKTOPOB). BOIIPOCaM.




ITpopaboTka

1.6 Kosddpunment
TEOPETHYECKOr0
KOHKOp/IAIIH!
(JIeKIIIOHHOT 0)
(xo3ddunment  cormacws)
N Marepuana.
NPU  DKCIIEPTHOH  OILICHKE
Wzyuenne
BIuMsHHUA ~ (AKTOPOB  Ha
JIOTIOJTHUTENTBHOTO
GYyHKIHIO OTKITIKA
MaTepuaa. .
(mapameTp ONTHUMHU3AIMN). Mbopaborka Tekymuii KOHTPOJTb
OCHOBHbBIE CBOICTBa bop YCIIEBaEMOCTH.
MaTpHIbl MaTeMaTH4YCCKU 4 4 4 METOZMHECCIHX [IpoBenenne OlIK-4.1,
B yKa3aHUH K OIIK-4.2
IUIAHUPYEMOTO pacdeTHbIX paboT ¢
MPAKTHICCKUM
9KCIIEPUMEHTA npumeHenuem [1K.
3aHATUAM,
(opToroHab-HOCTB,
COCTaBJICHHE
POTOTabENBbHOCTD,
KOHCIIEKTa,
CHMMETPHYIHOCTD,
MO/ITOTOBKA
HOPMHPOBKa
N OTBETOB 110
IKCIIEPUMEHTATIBHON
KOHTPOJIbHBIM
MaTpHUIbL).
BOIIpOCaM.
ITpopaboTka
TEOPETHYECKOr0
(JIEKIIIOHHOT 0)
MaTepuaa.
1.7 Meronuka pacudera p
Nzyuenue
K03 GHULUEHTOB
JIOTIOJTHUTEITLHOTO
IMITUPUYECKOTO YPaBHEHUSI
0 JaHHBIM MPOBEACHHOI'O MaTepHaia. Texymuii KOHTPOJIb
TUTaHH eMorop Ipopaborka (ﬁBaeMocﬁ
Py METOJIMUECKUX b ’ OIIK-4.1,
JKCIIEPUMEHTA. CBsi3b 4 4 4 . [IpoBenenue
yKa3aHUH K OIIK-4.2
addexra (akropa c pacueTHsIX padoT ¢
MPAKTHISCKUM
ko3 punmenramu npumenenuem [1K.
3aHATUAM,
ypaBHEHUSI. Kpurepun
COCTaBJIEHHE KOHC
ONITUMAJILHOCTH IUIaHOB
-TIeKTa,
9KCIIEPUMEHTA.
MIOATOTOBKA
OTBETOB IO
KOHTPOJBHBIM
BOIIPOCAM.
IIpopaboTka
TEOPETUIECKOro
(JIEKIIMOHHOT 0)
Mmarepuania.
1.8 BBeneHue B pelieHue mno Nzyuenue
TIOUCKY ONTUMAJILHOTO JIOTIOJTHUTENBHOTO
9KCTPEMAJIBHOIO 3HAYCHUS Mmarepuania. N
Texymuit KOHTPOJIb
napameTpa ONTUMHU3AIMU B IIpopaboTka
yCIIeBaeMOCTH.
obnactu orpeeeHUs METOIUYECKUX OIlK-4.1,
GyHKIIMM JBYX W MHOIO 5 5 4.2 a3aHuil K lposeerne OI1K-4.2
yH yx . YK pacueTHbIX padoT ¢ '
(akTOpHBIX ypaBHEHUI MPAKTHIECKUM
npumenenuem [1K.
(meron KpyTOro 3aHATHSM,
BOCXO)KACHHS Bokca- COCTaBJICHHE
VYuicona u ap.). KOHCIICKTAa,
TIO/ATOTOBKA
OTBETOB IO
KOHTPOJEHBIM
BOIPOCAM.
HWroro no pazneny 36 36 32,2
Hroro 3a cemectp 36 36 32,2 JK3aMEH
Uroro o aucuuiuinye 36 36 32,2 JK3aMEH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nponecce npenonaBanus qucuuIuineel «l InanupoBaHue S3KCrIEpUMEHTa» IPUMEHSIOTCS
TpaAULIMOHHAS U MOYJIBHO-KOMIIETEHTHOCTHAs! TEXHOJIOTHH.

Jlekuuu MpoXoAaT Kak B TPAAULIMOHHOM dopme, Tak U B (popMe JeKIHii-KOHCYIbTAlNH,
IZic TEOPETUYECKUI MaTepuas 3apaHee BbIIACTCS CTYACHTAM JUIsl CAaMOCTOSATEIIBHOTO U3YYEHUs,
JUIS MOATOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00Opa3oM, JIEKLIMs MPOXOAUT IO THILYy BOIPOCHI-
OTBETHI-AUCKYCCHs. JIEKIIMM YUTAIOTCA C UCIOJIb30BAHUEM MYJIbTUMEIUIHOTO 000pyn0BaHuS,
IIPE3EHTALMOHHBIX MaTEPUAIOB.

JIeKIMOHHBIA MaTepuall 3aKpeIuIsieTCs B XOJ€ INPAaKTUYECKHX 3aHIATHH, Ha KOTOPBIX
BBINIOJIHAOTCS TPYNIIOBBIE WIM WHJIMBUAyAJIbHBIE 3aJaHMs 10 IIpoieHHOW Teme. Ilpu
IIPOBEJICHUH MPAKTUUYECKUX 3aHSATHI UCIOJIB3YETCS] METOJI KOHTEKCTHOIO OOy4EeHHsI, KOTOPHIH
II03BOJIAET YCBOUTH MaTepHal IIyTeM BBISBIICHHS CBA3EH MEXIY KOHKPETHBIM 3HAHUEM M €r0
IIPUMEHEHHEM.

[Ipy BBINIOJIHEHMM NMPAKTHUYECKUX 3aHATUN HCHOJB3YETCS TEXHOJOTHS KOJUIEKTMBHOTO
B3aUMOJICHCTBUS. 3aHATHS NMPOBOJATCS B BHUJIE OOCYXJIEHUS MOJYYEHHOTO 3aJaHUs, MPU ITOM
CTYHACHTBHl pabOTalOT COBMECTHO C TMOCIEIYIOIIUM TPYNIOBBIM aHAIU30M MOJyYEHHBIX
pe3ynbTaToOB.

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
popaboTKe TEM B Mpollecce HaMMCcaHus pedepaToB, BHIMOIHEHNUS HHINBUIYAIbHbBIX 3a/1aHUH, B
MpoLiecce MOATOTOBKH K KOHTPOJIbHBIM pab0TaM M UTOTOBOM aTTECTAII|H.

6 YueOHOo-MeTOouYecKOe 00ecnedeHue CaMOCTOATEIbHOI PadoThl 00YYaKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA 1/ POBEAeHU POMEKYTOUYHOM aTTeCTAlMH
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecneyeHHe U CIUIIMHBI (MOYJIs1)

a) OcHoBHAas1 IMTEpPaTypAa:

1. JIykpsinos, C. Y. OCHOBBI HHKEHEPHOTO 3KCIIepuMenTa: YuebHnoe nocobue / JIyKbsHOB
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 obpamienus: 12.01.2023).

0) JlonmoJiHUTEIbHAS JINTEPATYpA:

1. Annep, FO.I1. Merojonorust ¥ NMpakTHKa IUIAHUPOBAHUS dKcriepuMeHTa B Poccun :
monorpadwust / FO.I1. Amep, F0.B. I'panosckuii. — Mocksa : MUCUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — Tekct : anekTpoHHbIi // JIaHb : 2IeKTpOHHO-OMOIMOTEUHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/93686 (marta obpamienus: 12.01.2023). — Pesxum goctyna: st
aBTOPH3. OJIb30BATENEH.

2. MenpHuuenko, A.C. Maremartudeckas CTaTHUCTUKAa M aHalIM3 JAHHBIX | ydyeOHOe
nocobue / A.C. Mensunuenko. — Mocksa : MUCHC, 2018. — 45 ¢. — ISBN 978-5-906953-62-
9. — Tekcr : anekrtponusii // JlaHe @ 3nexkTpoHHO-OMOmHOTeuHass cuctema. — URL:
https://e.lanbook.com/book/108035 (mata oOpamienusi: 12.01.2023). — Pexxum goctyna: amis
aBTOPH3. OJIb30BATENIEH.



https://new.znanium.com/catalog/product/1020699
https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035

3. Crenanos, IL.E. IlnanupoBanue skcmepumeHnTta . ydeOHo-meTomuueckoe mnocodbue /ILE.
CrenanoB. — Mocksa : MUCHUC, 2017. — 22 ¢. — Tekcr : a1eKTpoHHbIi // JIaHb : 31eKTpOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/108113 (mata oOpauieHus:
12.01.2023). — Pexum pocTyma: yisi aBTOPU3. TI0JIb30BATEIICH.

B) MeroauyecKkue yKasaHus:

1. Cratuctuueckue MeToAbl 00paOOTKU U aHAJIW3a YUCIOBOM HHPOPMAIIHI, KOHTPOJIS U
ynpasienusi kauectBoM npokata/M.U. Pymsaues, C.A. JleBannoBckuii, H.A. Pyannckas, K.E.
Uepkacos, A.B. JlorunoB. — Yuebnoe nocodue. — Maruuroropck: M3a-so Marautoropck. roc.
texH. yH-Ta M. [.J1. Hocosa, 2014. 257 c.

2. MonoukoBa O.C. BapuanTsl 3aaHuii 0 aHAIW3y YHUCIOBOW HH(pOpMamuu s
OakanaBpoB. — Meroanueckue ykazanus. - Maruuroropck: M31-80o MarHuroropck. roc. TexH. yH-
taum. .. Hocosa, 2017. 15¢c.

r) [Iporpammuoe o6ecneuenue u UHTepHET-pecypehbl:

IIporpammHoe o0ecnieuenne

Haumenosanue I10 Ne norosopa CpoOK JIeHCTBYS TULEH3UN
MS Office 2007 Ne 135 oT GecepoHO
Professional 17.09.2007
STATISTICAB.6 K-139-08 OT 0ecCpOovHO
DJIEKTPOHHBIE
IUIAKAaTHI 110 K-278-11 oT Secepodro
TUCLUIUINHE 15.07.2011
"Martepuanosenenue'
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Tun u Ha3Banue ayautopuu OcHalleHUe ayAUTOPUH

1. Aynuropust 1)1 JIEKUMOHHBIX U IPAKTUUECKUX 3aHATHH - MylbTUMEUITHBIE CpeaCcTBa
XpaHeHUs, Mepefadyn U TPEICTaBICHUS WHPOPMAlKU, MOJCIN KPHCTAIMYECKUX PEIIETOK,
IJ1aKaThl

2.  Aymutopus Ui TPYNNOBBIX W WHAUBUAYaJIbHBIX  KOHCYJBTAIWH,
CrenranusupoBaHHas MeOeis. [TepconanbHbie kKomnbroTepsl ¢ maketom MS Office, Beixomom B

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

3. Ayauropuum i CaMOCTOSITENBHOM paboThl: KommbloTepHbie [lepcoHanmbHBIC
KomrbioTepsl ¢ maketom MS Office, BrixogoMm B IHTEpHET ¥ ¢ IOCTYIIOM B KJIACCHI; YATATBHBIC
3aJ1bl OMOIMOTEKH SJEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENIbHYIO CPEY YHUBEPCUTETA.

4. Tlomemmenue Juisi XpaHeHUs U npoduiakTuyeckoro Crienuaau3upoBaHHas MeOelb.
CraHouHbIi napk oOOpyIOBaHUS U MHCTPYMEHTHI JJIsl OOCIYKMBaHUS U PEMOHTAa y4eOHOTO
000pynoBaHus. MPOMUIAKTUUECKOTO OOCTY)KUBaHUSI U PEMOHTa Y4eOHOro OOOpYHAOBaHUS.
[Tomemnienue 11t XxpaHeHHs] yueOHOTo 000pyI0BaHUS.



6 Y4yeOHo0-MeToaAuYecKoe

o0yuyamuxcst

odecmeueHue

CaMOCTOATEJILHOH

I[MTPUJIOXXEHUE 1

padoTbI

Ouenounvie cpedcmed Ol _NPO8eOeHUs. MeKyule20 KOHMpOoJs 6 eude  ayoumopHou

xoHmpoavHou pabomul (AKP)

% C

Ilepeuenv mem 0114 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.
Hcxonnble naHHbIE AJI IMPOBEJIEHUS NPAKTUUECKUX 3aHATUN NpelacTaBieHbl B 16
BapUaHTaxX CllydalHbIX BEIOOPOK (00bEM BBIOOPKU — N = 59), 0JIMH U3 KOTOPHIX IPUBEAECHA HIXKE.
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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 59555 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 5,91 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 1,46 62,62 10,68 13,85

AKP 1. IIpaktrueckas nepBuyHas 00paboTKa BEIOOPKU CIy4ailHOW BEITUYHHBI

Bbruncnute € mpuMeHeHHeM —mnporpammuoro mpoaykra Exel  craructuyeckue
XapaKTepUCTUKH (MHHAMAJIbHBIC, MaKCHMAJbHbBIC, pa3Max 3HAYCHUH, CpeIHHWE 3HAuYCHWUS,
CPEIHEKBaPaTHUECKOE OTKJIOHCHUE-CTaHAaPTHOE OTKIIOHEHWE, KOX(PQHUIMEHT BapHaIuH,
MeJIMaHa, MOJia) pacueTHOM BBIOOPKH. TO €CTh BBIYMCIUTD MO0 HE3aBUCUMBIM (X) M 3aBUCUMBIM
(Yi) cny4aifHbIM BEJTMUHUHAM CIIEAYIOIINE XapaKTePUCTHKH:

- MUHAMAJIbHbBIC 3HAYCHUSI CITydalHbIX BeuduH - (Xi, Yi)min;

- MaKCHMAaJIbHBIC 3HAYCHUS CaydailHbIX BeauuuH - (Xi, Yi)max;

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

- cpeanee 3Ha4eHue (Xicep, Yicp) = Z(Xicp, Yicp)/N, T11e N — 00bEM BBHIOOPKH;

- CpeIHEeKBaIpaTHYeCKOe OTKIOHECHHE=CTaHJApTHOE OTKIOHeHHe Sxi = [X (Xi —
Xep)?I]°®; Syi = [Z (Yi— Yep)?In]*%;

- ko3 durment Bapuarmu, % — Vi =  (SxilXepi) 100 % 1 Vyi = (SyilY ¢pi) 100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOC 3HAYCHUE CIyYalHOW BETMYMHBI MEXKIY
MUHHMAaJIbHBIM U MakcuManbHbIM ee 3HadeHusmu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeMaHa B OOJIBIIMCTBE CIy4aeB HE COBIANIACT CO CPEIHUM 3HAYCHUEM BBIOODKH;

- mMozaa BbIOOpkH (MOd) — Hambosiee 4acTO BCTPEYAIOIIEECs 3HAUCHHE CIIy4alHOM
BEJIMYUHBI (OTIPEACIISCTCS aHATM30M CITyJaiiHOW BBIOOPKHU HITH TI0 TUCTOTPaMME).

[TocTpouTh THUCTOrpaMMBl CIy4alHBIX BeJdWYuH (rpaduyeckoe pacrpeieneHue
CIIydaifHOU BEIMYMHBI) U CPABHUTH UX C TEOPETUYECKIUMH PACIIPEICICHUSIMH.

Jlns xoHKpeTHOM ciywaitHoi BenmmuuHBl (Xi, Yi) ee pacmpeneneHue B BBIOOpKE
OTIpeJIeNIeTCS TMOCTPOECHUEM THCTOTPaMMBL. AITOPUTM 3TOTO TMOCTPOCHHS 3aKIIIOYAETCS B
CIIeAYIOIEM:

- Ha OCH OpJAMHAT OTKJIaapiBacTCs 4actota (Ni) WiM 4actocth (Ni/N) — KOJHUYECTBO
3HAUEHUH CITy4alilHOW BENWYHHBI, TOMAJAIONINX B ONpEAeTICHHBI MHTEPBAI 3HAYCHUN; Ha OCH
ablucc OTKJIAIbIBAETCS] HECKOJIBKO WHTEPBAJIOB BHYTPH pa3Maxa CIy4ailiHOW BETHUYWHBI, YUCIIO
ATUX WHTEPBAIOB OMPEAETSAETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIIy4aeB 3TO YHUCIIO COCTABISET
10 unTEpBaNOB;



- TIPUA 3TOM HPOBEPOUYHBIMU KPUTCPUSMH MPABUIBHOCTH MOCTPOCHUS THCTOIPAMMbI
SIBJISICTSI BBITIOJTHECHUS YCIIOBUE Xni = N mim X(ni/n) = 1.

AKP 2. KoppenaunoHHbslii aHaJIU3 BIOOPKU

Pacuurath npu momorinu nporpammoro mnpojaykra Exel (naxxatp Ha kinaBuiry fx, BHIOpaTh B
MO3UIMH «CTATUCTHKA» (QYHKIHUIO «KOppeNl», yKa3aTb KOOPAWHATHI COOTBETCTBYIOIIUX IMap
CIIyJaHBIX BEJIMYMH, MOJYYHUTh 3HAYCHHS MApHBIX KO()(UIIMEHTOB KOPPEISIMH) MOTapHbIE
KOA(QQHUIUEHTH KOPPEISIIHA MEX Ty HE3aBUCMBIMH CITY9aifHBIMU BEIMYMHAMU — Ixixi+1 U MEXKITY
3aBucuMbIMU (Yi) U He3aBUCUMBIMU (Xi) MEPEMEHHBIMU -lyixi; ONPEACIUTh UX 3HAUYUMOCTH
IIyTEM CPaBHEHHS C TAOJMYHBIMH, KPUTUIECKUMHU 3HAYEHUSAMH KOA(PPHUIHEHTA KOPPEISALIUH.

Hwxe npencraiena Tabiuia ¢ KpUTHIECKUMU 3HaYCHIMHU K03 duiimenTa koppessiun B
3aBUCHMOCTH OT 00beMa BHIOOPKH (N) U YpOBHS 3HAYUMOCTH (01); o0 = 1 — P, r/1e P — BEpOsITHOCTh

COOBITHSL.
Kputnueckue 3HaueHus: KodQpPUIMEHTa KOPPEISIUU
Ob6bvem YpoBeHb 3HAUUMOCTH, O
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 3anoxensr popMylIsl 11 pacdeTa IonapHoro ko3QpQGuuuenta KOppensmun:
- Nixi+l = Z(Xi— Xiep) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX j+1

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

3HaunMocTh K03 duimenta

MapHOU

KOPpEISLHH

OTIpeeNsIeTCS

CpaBHCHHUEM

(paKTI/ILIeCKOFO 3HaA4YCHUA I(OE)(I)(I)I/II_II/IGHTEI Koppeisinuu € TaOJUYHOM 3HAQUYEHUEM: €CIIH



(baxTHuecKkoe 3HaYeHHE OOJIbIIE TAOIUYHOTO, TO CYHIECTBYET MEXKIYy HEU3BECTHBIMU 3HAUMMAs
CTaTUCTUYECKAs CBS3b, B IPOTUBHOM CIIy4ae TaKOBasi CBSI3b OTCYTCTBYET.

AKP 3. Ortceuts He3HaumMble (akTtop aHanu3upyemMoil BbIOOpkH. OmnpenenuTsb
CTaTUCTUYECKU 3HAYMMBbIE CBSI3M MEXIY 3aBUCHMBIMHU M HE3aBHCHUMBIMU IIEPEMEHHBIMM U BUJA
PErpECCUOHHOM 3aBUCUMOCTH, a TAK)KE MEX/ly HE3aBUCUMBIMU [1E€PEMEHHBIMHU.

B nepByto ouepenp cTpouTcs KOPpEIsSLUOHHAS MAaTPULIA — CHMMETPUYHAsE OTHOCUTEIIBHO
JUaroHanyu (aHaJOTMYHO TaOIuIE CIHOPTUBHOIO COPEBHOBATEIBHOIO KOMAaHAHOTO WU
JIMYHOCTHOT'O YEMIIMOHATa) — 00pa3el] NPUBOAUTCS HUXKE.

X1 X> X3 Xs X5 Y1 Y, Y3 Y4

X1 1 I'x1,x2 I'x1,x3 Ix1,x4 I'x1,x5 ly1xi 'Yz x1 ly3xi ly4.x1
X2 1 I'xax3 I'x2,x4 I'x2,x5 ly1x2 ly2.x2 ly3x2 ly4.x2
X3 1 I'x3.x4 I'x3,x5 ryl,x3 ryZ,x3 ry3,x3 ry4,x3
X4 1 I'x4,x5 ly1 x4 ly2 x4 Y3 x4 lya x4
Xs 1 ly1.x5 ly2,x5 I'Yy3xs I'Yaxs
Yl 1 ryl,yZ ryl,y3 ryl Y4
Y? 1 ry2.y3 ly2,y4
Y3 1 Iy3y4
Y4 1

3areM 3HaueHUs K03(pPUIIMETOB MapHBIX KOPPENISILNUNA OTMEYAOTCS 3HAKOM (), €CIIH 3TOT
K03 (UIIMEHT KOPPENSILUN CTATUCTUYECKHU 3a4HUM, M 3HAKOM (-), €CITH KOAPPHUIIUEHT KOPPEISAIUU
He3HayuM. J1Jig oTceMBaHUs HE3aBUCUMBIX MepeMeHHBIX (X-0B) MpoBOAUTCS (OJIMH U3 METOJIOB)
cienyromas mpoleaypa: u3 o0Imel KOPPeIsaIuOHON MaTPHIIBl BBIIEISIETCS y4acTOK ¢ X U B
siYeKax MPOCTABJISIETCS COOTBETCTBEHHO (+) miu (-).

X1 X2 X3 Xa Xs Kom-Bo

3HAYUMBIX
KOppeJsnii

X1 + - + - 2-1-0

X2 | + 1 - - + 2

Xz | - - 1 + - 1-0

Xq | + - + 1 + 3

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

Takum oOpa3om, mocie ABYX UTTepanuii octamuck 3 X-a - X1, X3, u Xs.

Jlst BBIOOpA 3HAYMMBIX 3aBUCUMOCTEH (110 KOA(PPHUIIMESHTY KOPPEIAINN) MKy Y-MH U
X-MH, 4TOOBI TOCTPOUTH PETPECCHOHHBIE YPABHEHUS CBSI3H, HEOOXOMMO POAHATH3UPOBATH CIIIe
OJIHY YacCTh KOPPEISIIIMOHHON MaTPHUIIBIL:

Y1 Y Y3 Ya 3HaUYMMBIE
Koppensauu Xi
c Yi
X1 fyixa/t | Pyosal- | fyaxalt | ryaxal- X1¢cYiuY3
X2 Ixixel- | Faxel- | Faxel- | Fxaxel- X2 — HeT
KOPpeJISLHii ¢
Yi
X3 Fxaxal- | Maxal- | Baxal- | Ixaxsl+ X3cYa
X4 Ixaxalt | Faxalt | Baxalt | axal- | Xac Y1, Y2, Y3
Xs xaxs/- | Faxsl- | Faxsl- | Ixixs/t Xsc Yq
3nau. xoppen. Yi | Yic Yac Ysc Yasc
c Xi X1, Xa Xa X1, Xa | Xz, Xs

Ha 0cHOBaHMM 3HAYUMBIX KO3()PUIHEHTOB Koppensauun Mexay Yiu Xi OIpeneseTcs, 9To
HE0OXOJMMO TIOJTyYUTh PEFPECCHOHHBIE YPABHEHUS CIIEAYIOIIUX BUIOB U C Y4€TOM OTCEMBAHUS
X-0B:

Yi= ao+ arXi+ asXs;

Y2=ao + asXs;



Y3 =ao+ arXs + asXs;
Y4 =aog+ azXs+ asXs;

AKP 4. IIpu nomomu npuMeHeHHs perpecCCHOHHOTO aHAIN3a PacCUnuTaTh KOAPPUIIUEHTHI
PErPECCUOHHOTO YpaBHEHMUSI.

B AKP 3 omnpeneneHbl BUAbl PErPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOAMMO
MOJIYYUTh Ui OLICHMBAHMS, MPOrHO3a U YIPaBJICHUS TEXHOJOTMYECKUMU mporeccamu. s
pacuera KOS((GUIMEHTOB YpaBHEHUH &o, & NPUMEHSIETCS PACYETHBIM METOJ HAMMEHBIINX
kBagpatoB (MHK) c¢ wucnonp3oBaHmeM HCXOMHOW BbIOOpKH ciydailHbIX BenmmunH. MHK
MIPENIONAaraeT IMOUCK AKCTPEMaJIbHOrO0 (MHUHUMAJIBHOIO) 3HA4YEHUsS (PYHKIUOHAIA CYMMBI
Pa3HOCTH B KBaJpaTe MKy (aKTUUECKUMU U PACUETHBIMU 3a4CHUSIMU (DYHKIIMHN OTKJIMKA:

F = 2(Ygaxr. — Ypace)? — min (0). B ypaBHEHHE MOACTABIAIOTCS TOCTPOYHO (AKTHIECKUE
3HAYECHUS Ygpaxr. ¥ Ypacu. B BUAC ypaBHEHHsI, omyueHHoro B AKP 3. Jlns pemenus yka3aHHOTO
(G yHKIMOHAIa HEO0XOAUMO MOIYYUTh CUCTEMY YPAaBHEHUH B YAaCTHBIX MPOU3BOJHBIX U Kaxk10€
U3 YpaBHEHMH NpUpaBHATH K Hym0. Takum o0pa3zom, moiydarcs 3HaA4€HHUs CBOOOJHOTO WieHa
ypaBHEHUS a0 U KO3(PPUIMEHTHI NPU HE3aBUCUMBIX MEPEMEHHBIX & = axi. I onmepaTuBHOrO
pemiennss MHK nmpumensieTcs nporpammuoe odecriedenue Exel (fx — nuneiin). B momnporpamme
«JTMHEWH» YKa3bIBAIOTCA KOOPJIWHATHI Yi U Xi, 3aTeM Habuparorcs nozuniun «MCTUHA» u 3aTtem
Shift+Ctrl+Enter. B npenBapuTenbHO BBIICICHHOE MOJIE MPOrPAMMHO MOMEIIAIOTCS PE3YJIbTATHI
pacuera — KOOQQHUIMEHTH Ao, & = axi (TepBast cTpoka), KodpumuenT nerepmunarmmu R? (3-1
cTpoka, 1-it cronberr), kputepuit @urrepa F (4-as ctpoka, 1-b1it cromberr).

AKP 5. IIpoBecTtr KOppEKTUPOBKY TOYHOCTH YPABHEHUS PETPECCUU B TEUEHUH BPEMEHH.

Cornacao TtpeboBanusMm OCT 14-34-90 «CraTHCTHYECKHH TPUEMOYHBIH KOHTPOIH
KayecTBa METAJUIONPOIYKIIMU MO KOPPEISLIHUOHHON CBSI3M MEXAY MHapaMeTpaMu» BO3MOXKHO
UCIOJb30BAHUE  PErPECCHOHHBIX  3aBUCHMMOCTEH  IapaMeTpoB  KadyecTBa  (BpeMEHHOe
COINIPOTHUBJIEHUS PA3PBIBY, OTHOCUTEJIBHOE CY)KEHUE U T.I.) OT (PAKTOPOB (XMMHUYECKUI COCTaB
CTalM, TEXHOJOTMYECKUe IapaMeTpbl Ipoliecca) A IMPOTrHO3MPOBAaHUS CBOMCTB  0e3
OCYILIECTBJICHUS Pa3pylIAOMUX HCObITaHUH. [ MpOBEpKM TOYHOCTH MOJEIH IPU ITOM
HaOUpaeTcsi KOHTPOJIBHBIM MAcCUB JaHHBIX, COCTOSALIMX U3 PE3YJIbTaTOB pPa3pyIIAIOLIUX
WCTIBITAHUN OJTHOW JIECATOW TUTAaBOK/TIApTHl Tako# mpoayknuu. [Ipu Habope He MeHee S0 mIaBok
WIA OAMH DPa3 B KBapTajl IPOBOJUTCS IMPOBEpPKa TOYHOCTH IPHUMEHSIEMON MaTeMaTHYeCKOH
perpeccun. Meronuka MpoBEpKH 3akirodaeTcs B cienyromeMm. HaOupaercs maccuB pazHocTeit
MEXJy (AKTUYECKMMH JaHHBIMH KOHTPOJBHOM BBIOOPKM M pACUETHBIMM 3HAUEHHUSAMH II0
PErpecCuOHHOMY YPABHEHUIO (Yaxr. — Ypacu.), PACUMTHIBAETCS CPEHEE 3HAUCHUE ITUX OTKJIOHEHU
U CpPaBHMBAETCS CO CTATUCTMUYECKHUM KpHUTEpPHEM (CTaHIApTHBIM OTKJIOHEHHEM Ilapamerpa
KadecTBa - Syi). Ecnu cpenHee OTKIOHEHHE MEHEE CTaTUCTUYECKOro Iapamerpa, TO ypaBHEHHE
NPU3HAETCS  aJIeKBaTHBIM peaJbHbIM  YCIOBUSM. B NpoTMBHOM cilyyae NpPOBOJUTCA
KOPPEKTUPOBKA yPaBHEHHs MYyTEM HM3MCHEHHs 3HA4YCHHs €ro CBOOOJHOro 4jeHa: do1 = ao -/+
2(Ypaxr. — Ypacs.)/N, T1IEe N — 00BEM KOHTPOJILHOM BHIOOPKH, 3HAK -/+ MOKA3bIBET, YTO, €CIIH CPEIHEE
OTKJIOHEHHsI Ayj IMEeT 3HaK 1/- , TO KOPPEKTUPOBKA 3HAYCHHS 3o OyJIeT COOTBETCTBEHHO -/+Ayj.

AKP 6. TTocTpouTh MaTpUILy T0JIHOTO (JaKTOPHOTO dKcrepuMenTa Tuna 2" —22 u 23,

B ocHOBaHuMM CTENEeHHOW 3aBUCHUMOCTH IPEJICTABIEHO KOJUYECTBO YpPOBHEM
BapbUpoBaHus (pakropoB. Mimeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MAaKCUMAJIbHOE
3Ha4eHUs U 3 — MUHUMAaJbHOE, MAKCUMAJIbHOE U CpeiiHee 3HaueHus (akTopos. B mokaszarene
CTENEHHON 3aBUCHUMOCTH TMPEACTaBICHO KoiudyecTBO (hakropoB. Ilpu cocTaBieHHMHM MaTpHIIbI
IUTAHUPOBAHUS JKCIEPUMEHTa HEOOXOJUMO YUYUTHIBATh YETHIPE CBOMCTBA CYIECTBOBAHUS
ypOBHEH  (DaKTOPOB: CHUMMETPHUYHOCTb, OPTOTOHAIBHOCTb, POTATA0EIBHOCTb, YCIOBHE
HOPMHUPOBKH.

OrmpenenuTb K03 HUIUEHTH! YPaBHEHHUS [0 U3BECTHOMY aIroputMy: i = (Zxiyi)/n, ao
= Xyi/n.

AKP 7. IloctpouTh Bce BO3MOXHBIE BapHaHThl MATPHULBI JPOOHOTO SKCHEPUMEHTA

tuna 2%?, 252, Onpenenuts ko>GPUIMEHTH ypaBHEHHS 110 H3BECTHOMY aIropuT™My: ai = (ZXiyi)/n,
ao = Xyi/n.



AKP 8. Pacumtars k03(pPHUIHMEHT KOHKOpAAauuH (KOd(h(UIMEHT coriacus) Npu
OKCIEPTHON OILIEHKE BIHMSHUA (DAaKTOpOB Ha (DYHKIHMIO OTKIHMKA (MapaMeTp ONTUMHU3AIMH) IO
cnenyromeit 3apucumocti: W = 12S/[m?(n-n)], rme S — cymMMa KBagpaToB OTKIOHEHHH OT
CPEIHEro 3HAYEHUs OLIEHKH 3KCIIEPTOB, M — YUCIIO 3KCIIEPTOB, N — YHUCIO (PaKTOPOB.

AKP 9. Halitn »sKkcTpeManbHOE 3HA4YCHHE TIapamMeTpa ONTUMHU3ANUA B 00JacTH
ompeneneHuss GyHKIUU IBYX M MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOTO BOCXOXICHUS
bokca-Yuicona) ¢ npuUMEHEHHEM HWTTEPAallMOHHOIO [OLIAroBOr0 METOoJa B HaIlpaBJICHUU
rpagueHTa.

Memoouueckue pexomenOayuu 011 NOO20MOBKU K CEMUHAPY -  NPAKMUYECKUM
SAHAMUAM

CemuHap - BUJ TPYNIOBBIX 3aHATHH MO KAaKOW-TMOO HAy4YHOH, Y4eOHOW W Jpyrou
npobsemMaTuke, aKTHBHOE OOCYXJIEHHE YYaCTHHKAMHU 3apaHee IMOJTrOTOBICHHBIX COOOIIEHU,
nokiagoB U T.0. C TeMaTHUKOW CEMUHApOB CTYAEHTHI 3HAKOMATCS 3apaHee. AJNTOPUTM MOATrO-
TOBKHM K CEMHHApy CIIEIYIOIIUNA: BHIOpAaB T€My, CTYJEHT COCTaBJISET CBOM IUIaH-TpapuK MOJI-
TFOTOBKHM K ceMHHapy. s mpruoOpeTeHus MHPOKOro BUIEHUS MPOOJEMBbl CTYyJEHT CTapaeTcs
OCMBICIIUTD €€ B 0011IeM 00beMe; TO3HAKOMUTHCS ¢ TEMOH 10 6a30BOMY Y4eOHOMY MOCOOUIO HITH
JPYroi OCHOBHOM PEKOMEHIYyEMOMW JIMTEPAType; BBIABUTb OCHOBHBIE WJIEH, PACKPBIBAIOIINE
JAaHHYIO TpoOJeMy; CBEpUTh HX OINpEAENeHUs CO CHPABOYHHKAMH, SHUIMKIONEAWEH; MOoA-
TOTOBUTH IUIAH-KOHCHEKT PACKPHITHS JaHHON MPOOJIEMbI; BBISIBUTH HESICHBIE BOIIPOCHI U MOJIO-
OpaTh OMOJHUTENBHYIO JUTEPATypy IS MX OCBEUICHHS; COCTaBUTh TE3UChI BBICTYIUICHHS Ha
OTJIENbHBIX JHUCTAX Ul MOCIEAYIOEro BHECEHHS JOTIOJTHEHUM U MOArOTOBUTH JOKJIA] WIH pe-
depar s cooOIIEeHNs Ha CEMUHAape; MpoaHalIu3upoBaTh COOPAaHHBIM MaTepuan Jjs JOMOJHU-
TeIbHOW MHGOpPMAIMKU [0 TEMaM CEMHUHapa; FOTOBSCh K BHICTYIUIEHUIO Ha CEMHUHape, M0 BO3-
MO>KHOCTH MPOKOHCYJIBTUPOBATHCS C MperojiaBaTesieM; OTHOCUTHCSA K COOpaHHOMY MaTepuaiy,
KaK K UICTOYHHKY OyIyLIUX UCCIIeI0BaHUH.

CeMuHapckue 3aHATUS PACHIMPSIIOT W 3aKPEIUBIIOT 3HAHUS, 3aJ0KEHHBIE B TEOPHUHU
npeaMera. Ha HUX BBIHOCSATCS BOMPOCHI, OCOOEHHO HEOOXOAWMBIE JUIsl MPAKTUKH, WU Mpo0-
JIEMHBIE BOIIPOCHI, KOTOPBIE BO3MOKHO PEUIUTh TOJBKO B Ipouecce coTpyaHudecrtBa. Cpenu
00s3aTeNnbHBIX TPeOOBaHMI K CEMUHAPY - MPEIBAPUTENHLHOE 03HAKOMIICHHE C TEMOM, BOITpOocaMu
Y JIUTEPATypOU MO JAHHOU TEME.

CoBpeMeHHas mpakTHKa MpejyiaraeT MUPOKUH KPyT THIIOB CEMUHAPCKUX 3aHITUH. Cpenu
HUX 0c000€ MECTO 3aHMMAeT CEMHHAp-AMCKYCCHS, I/ B JHAJOTe€ XOPOIIO YCBAaUBAETCS HOBas
uHpopMaLrs, BUIHBI YOSKICHUS CTYJCHTA; 00CYKIAI0TCs IPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJOCTaTKU; A1 oOCyKIeHHsl OepyTcsi KOHKPETHbIE aKTyallbHbIE€ BOINPOCHI, C KOTOPHIMU CTY-
JEHTBl TPEABAPUTEIBHO O3HAKOMJIEHBI. Takke B CEMHMHAp BKIIOUYAKOTCS BOIPOCHI JJIsl WH-
TEJUIEKTYaJIbHOM Pa3MHHKHU (MHOTJA 3TO TUCKYCCHOHHAs CTaThsi, MO KOTOPOM CTaBsITCS MpOO-
JIEMHBIE BOIIPOCHI); IUCKYCCHSI MOKET pa3BepThIBATHCSA 3a0UHO KaK KpyroBoi cemuHap. [lanee
MOJBOAATCS UTOTH AMCKYCCHM, 3aC/IyIIMBAIOTCS M 3allMILIAIOTCS MpOeKTHbIe 3ananus. llocie
3TOr0 MPOXOAMUT "MO3rOBOM MITYpM" MO HEpelIeHHBIM MpobiaeMaM IAUCKYCCUU, & TaKKe BBISB-
JISIFOTCS TIPUKIIAJIHBIE ACTIEKThI, KOTOPbIE MOKHO PEKOMEHJI0BATh IS BKIIOYEHHS B KypCOBBIE U
JUIUIOMHBIE paOOThI UM B anpoOaluio Ha npaktuke. Ha ceccun mpenoaaBarens 00o0maer pe-
3yNbTaThl MPOACTAHHON CTYACHTOM PaOOTHI.

CeMHHapbI-JUCKYCCUM TMPOBOJATCA C LEJIbIO BBISBICHUS MHEHHUS CTYIEHTOB 10
aKTyaJbHBIM BOIIPOCAM M3Y4aeMOTO IIPEAMETA.

CemuHap-uccieIoBaHUE MperoaraeT MpeiBapuTesIbHy0 paboTy - HamucaHue pede-
para, 10Kj1aja Mo UToraMm ONBITHON paOoThl. YUacThe B HEM - 3TO, IPEXKJe BCEro, AUANOT CTY-
JIeHTa ¢ mpenojaBareneM. Pe3ynbraTsl 00CyX/Ial0TCS HA CEMHMHApe ¢ HarjsiiHbIM MOKa30M HC-
CJIEZIOBATENIbCKOTO Marepuana (CXembl, TaOmuipl, rpaduky, AMArHOCTHUECKUE METOJIUKH).
YactuuHo MaTepuasl MoxeT ObITh BKItoueH B BKP. Ilpu moaArotoBke k ceMUHApY-UCCIEA0BAHUIO
CTYIEHT M3y4yaeT pe3yJbTaTbl TEOPETUYECKUX HCCIEJ0BaHUM, cocTaBisier OuOanorpaduio mno
TeMe, YIUTCS TUCaTh 0030phl O TEXHUYECKOH 3a1aue-nipobiaeme.

[IpoGnemHBIIl ceMuHap TOTOBUTCS MpENoJaBaTeseM JTOCTaTOYHO OCHOBATENbHO: MOJ-
Ouparorcs MpoOJIEeMHBIE M KOHTPOJBHO-IIPOBEPOYHBIE BOMpOCHL. Takoil ceMHHap BO3MOXKEH



TOJIBKO TIOCJI€ TIPOXOKICHUA TeMbl. K HEMy CTYIEHTBI TOTOBATCS 1O JIMUTEPATYPHBIM HUCTOYHU-
KaM: MOHOrpa(uu, CIPaBOYHHMKH, CIOBapH, KypHaibsl. K mpoOieMHOMY ceMHHApy mpocMar-
pUBaeTcs JMTEpaTypa B paMKax pa3IMYHbIX HCCIENOBATENBCKUX IIKOJ  (Hampumep
"TpaauLMOHHbBIE U HETPAIUIIMOHHBIE TIOJAXO Il K Ipobieme").

Haubonpburyto 3pGeKTHBHOCTh MPUHOCAT CEMUHAPBI, TPOBOJIUMBIE B (OpPME KOJIICK-
TUBHOW MO3HABATEIILHOM JESITEIHHOCTH, UMEIOIIEH OTIpeIeTICHHbIE 0COOCHHOCTH, a IMEHHO:

- pa3zereHre CTYJCHTOB Ha TPYIIBI 110 UX JKEJIAHHUIO (C 00s3aTeNbHBIM y4acTHEM CTY-
JICHTAa C YCTOMYMBBIM HHTEPECOM K TAHHOMY IPEAMETY);

- IOCTaHOBKA OOLINX IeNIeH U 3a7a4 JUIsl TPYIIIHI,

- paboTa B MOCJIEAOBATENBHOCTH - MHAUBUAYyaJIbHAs, MapHas (Jalle BCEro IepeKkpect-
HBII onpoc), paboTa B rpymie, KOJUIEKTUBHAS;

- 00s3aTeNbHOE MPEIBAPUTEIBHOE OTPAHNYCHHE TI0 BPEMEHH KaXKI0TO Tara 3aHsATHH;

- BKCIIEPTHBIN aHAJIN3 C pacueToM Ko3(p(ulneHTa KOHKOpAAlH;

- OIIeHKa pabOThI TPYIIITBI IIPETIOIaBaATENIEM;

- IPOBEJICHNE CAMOOLIEHKH.

Lpumepubiii nepeyenv mem pegpepamos 6 guoe uHousuUdyaIbHblx domauwinux 3aday (M/13)
N3 Ne 1. Tlonstus wmaTeMaTH4YeCKOW CTATUCTUKHU. BHIBI HKCIIEPUMEHTOB.

Kontponsasie kapThl. [11anbl S3KxClIEpUMEHTOB

1. OcHOBHbIE TOHSTHUA W3 TEOPUM BEPOSTHOCTU M MATEMATHYECKOM CTATHCTUKH
(reHepanpHas COBOKYITHOCTH, BRIOOPKA CITYYaHBIX BEJTUYHH, XapaKTEPUCTUKHA BHIOOPKH ).

2. TonsTHEe O BUAAX TJIAHUPOBAHHUS MAaTEMaTUYECKOTO U (PU3UUECKOTO IKCIIEPUMEHTOB,
MPUHITATIAX TEOMETPHUIECKOTO U (PU3HIECKOTO TI0I00MsI OOBEKTOB yIIPABICHUS.

3. Texynuii KOHTPOJIb IPOTYKIIUN.

4. ITpuHuMIibI BIOOpAa KOHTPOJUPYEMBIX MapaMeTpOB M HUX YPOBHS B CTaHAapTax Ha
METaJLTyPrUYECKYI0 MPOAYKIIHUIO.

5. Cratuctudyeckoe 000OCHOBaHHME 00BbeMa BBIOOPKH IPU KOHTPOJIC y TOCTABIIMKA W
MOTPEOUTEIIS.

6. KoHTpOJIbHBIE KapTHI.

7. Obmas cxema yrpaBJeHUS TEXHOJIOTHIECKUM 00BEKTOM C aIalITUBHBIM OJIOKOM

8. Teopernueckui MoJX0J, MAaTEMATHUYECKOE CUMYJIMPOBAHHUE YCIOBHUM IKCIIEPUMEHTA,
(buznyecKuit HIKCIIEPUMEHT.

9. YcnoBus nonobust pusmdeckoro o0bekTa U MaTepHalIbHON KOTIHH.

10. Be16op Hanbosee 3¢HEeKTUBHON CXEMbI SKCIIEPUMEHTA.

11. CocraBneHue IUIaHA TNPOBEICHUS JKCIEPUMEHTOB Pa3HBIX YPOBHEH (OTBITHBIM,
n1abopaTopHbIH, MOJTYIIPOMBILUICHHBIH, POMBIIIJICHHBIH, W3rOTOBJICHUE OTIBITHO-
MIPOMBIIIJICHHOW apTHN).

N3 Ne 2. Koappunuent konkopaanuu. [IpaBuia miaHupyeMoro SKCrepuMeHTa

1. Buasl mapameTpoB onTUMHU3aLMM, 00OOIIEHHBIN MapaMeTp ONTUMM3alMU, (QYHKIUSL
KeNaTeIbHOCTH.

2. Be16op THIa MaTEMaTHYECKOM MOJMHOMUAIBHON WIIM HHOM MOJENH.

3. IIpaBuna nocTpoeHUs IIAHOB — APOOHBIX PETLIMK.

4. Pucku mpu UCHOJIb30BaHUM IUIAHOB C JIPOOHBIMU PEIUIMKAMHU — BIMSIHUE HAa TOYHOCTb
MPOrHO3UPOBaHMS (PYHKIIUU OTKIIMKA.

5. Tunbl TIAHOB JKCIEPUMEHTa — IBY- U TpexX (aktopHbie miansl tuma N = m” (N —
HE00X0/IMMOE KOJMUYECTBO OMBITOB, M — KOJMYECTBO YPOBHEH BapbUpOBaHMs CIydalHBIX (hak-
TOPOB, N — KOJMYECTBO (HaKTOPOB).

6. Koadpduuuent konkopaauuu (KodpQPUIMEHT coriacusi) MpH SKCIEPTHOW OIEHKe
BIUSHUS (PAaKTOPOB Ha (DYHKIMIO OTKJIMKA (ITapaMeTp ONTUMM3AINN).

7. OCHOBHBIE CBOICTBA MATPHIIbI MAaTEMATHUECKHU IJIAHUPYEMOTO KCIIEPUMEHTA (OPTOro-
HAJIBHOCTh, POTOTA0EIBHOCTh, CHMMETPUYHOCTh, HOPMUPOBKA HKCIIEPUMEHTAIBHON MaTPHUIIBI).



8. Meroauka pacdeta KOIPPUIIMEHTOB SMITMPUYECKOTO YPAaBHEHHSI IO JIAHHBIM
MIPOBEACHHOTO TUIAHUPYEMOTO SKCIIEPUMEHTA.

9. Cs13b 3¢ dexTa Ppakropa ¢ Kod3hUIeHTaMH ypaBHEHHSL.

10. Kputepuu onTuManbHOCTH IJIAHOB SKCIIEPUMEHTA.

11. BBenenuwe B pemieHHE N0 MOWCKY ONTUMAIBHOTO 3KCTPEMAIBHOTO 3HAYCHUS
mapaMeTpa ONTHMHU3AalMK B 00JacTH omnpefeneHus (YHKIUU JBYX W MHOTO(aKTOPHBIX
ypaBHEHUH (MeTOJ KpyTOro BocxoxaeHus bokca-Yuicona u ap.).

[MPUJIOXXEHHUE 2
7 OueHO4YHbIE CPEACTBA ISl IPOBEACHNUS POMEKYTOUYHOM aTTecTAlluN
a) [liianupyemMble pe3yJbTaThl 00yUeHUs] U OLIEHOYHbIE CPeCTBA IJIs1 POBeAeHUs
NMPOMEKYTOYHOHM aTTECTALMHU:



CrpyKkTypHBIi
JJIEMEHT

[Tnaaupyemblie pe3ynbTaThl 00yICHHS

OneHouHbIE CpescTBa

OIIK-4 - CnocobeH TpOBOIUTH M3MEpeHUs: M HabmrogeHus B cdepe mpodeccHoHaTbHON
ACATCIBbHOCTH, O6pa6aTbIBaTb N ONPCACTABIATH OKCICPUMCHTAJIBHBIC JaHHBIC

OIlIK-4.1

Bo16upaeT u npuMeHsieT METOIbl U
CpencTBa U3MEPEHHUs JUIs OlIpeeIie-
HUS CBOWCTB MAaTEpUAJIOB U U3ICIIAN U3
HUX

Teoperuueckue Bompockl (MJI3 Ne 1, 2)

1. CBeneHus U3 TEOpUU BEPOATHOCTU U
MaTEeMaTHYECKON CTaTUCTUKH (TEeHe-
paJIbHasi COBOKYITHOCTb, BEIOOPKA
CITy9aliHbIX BEJTUYHH, XapaKTEPUCTUKH
BBIOOPKN).

2. Busbl mmaHupoBaHUS MaTeMaTudec-
KOTO ¥ (PU3NICCKOTO IKCIIEPUMEHTOB,
[TPUHIIAITE TEOMETPUICCKOTO U (DU3HU-
4eCKOT0 1MoI00Ust 0OBEKTOB yIIpaBJe-
HUSI.

3. [Topsimok mpoBEIECHUS TEKYIIETO
KOHTPOJIS PO TyKITHH.

4. IIpuHIUIBI BEIOOpA KOHTPOIUPYE-
MBIX TTapaMeTPOB U UX YPOBHS B CTaH-
mapTax Ha METaJUTYpPTHYECKYIO MPO-
ITyKITHTO.

5. Cratuctuueckoe 000CHOBaHKE 00b-
eMa BbIOOPKH MPU KOHTPOJIE Y TIOCTaB-
[ITUKa U TTIOTPEOUTEIIS.

6. MeTo1bl MOCTPOEHUS KOHTPOJIBHBIX
KapT.

7. OO0I1YyI0 CXEeMY yIpaBJIeHUS TEXHO-
[TOrHYecKM 0OBEKTOM C a/IalTUBHBIM
0JIOKOM.

8. Teopernueckuii Moaxo/1, MaTeMaTH-
UecKoe CUMYJIMPOBaHKE YCIOBUH KC-
nepuMeHTa, GU3NYECKU IKCIepu-
MEHT.

0. VYcnoBus moaoOus (HU3HYECKOTO




OIIK-4.2

[TpoBOIUT SKCTIEPUMEHTAIILHBIE HCCIIC-
JOBaHMS U UCIIOJIb3YET OCHOBHBIC
preMbl 00pabOTKHU U MPEACTABICHUS
MOJTY4€HHBIX JTAHHBIX

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

1. IIpoBOIUTH KOPPEISUOHHBIN U
[PErPECCUOHHBIN aHaIU3bl, PACCUUTHI-
BaTh KOA(P(PUIUEHTBI PETPECCHOHHOTO
ypaBHeus: merogom MHK

2. HaxomuTh SKCTpeMabHOE 3HAYCHUE
apaMerpa ONTUMM3AallMM B 00JacTH
onpeseneHuss (QYHKIUHM C TIPUMEHe-
HUEM UTTEPALMOHHOTO IOLIAroBOTO
METO/1a B HAalIPaBJICHUH IPa/INEHTA.

3. CTpouTh BapHaHTBI MaTPHUIIBI APOO-
HOTO JKcrepuMenTa Tuma 2571, 252
OTIpeNeNaTh KOAPPUIUEHTH! ypaBHe-
HUS 10 U3BECTHOMY 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. [IpoBOUTH KOPPEKTUPOBKY TOUHOC-
TU ypaBHEHHS PErPECCUU B TEUEHUU
BPEMEHH 110 MacCHUBY pa3HOCTEH
Mex-11y (PaKTHUECKUMU JaHHBIMU
KOHT-POJILHON BBIOOPKHU 1
[pacueTHBIMH 3HA-YEHUSIMH 110
[PErPECCUOHHOMY ypaBHE-HHIO (Yaxr. —
Vpacs.). ECliu cpentnee oT-kiioHeHue
MEHEeE CTaTUCTUYECKOro Ma-paMerpa -
CTaHJApPTHOTO OTKJIOHEHUS S, TO
ypaBHEHUE PU3HAETCS a[ICKBAT-HbIM.
B 11poTHBHOM cllyyae MpOBOAUT-CS
KOPPEKTUPOBKA YPaBHEHHUSI ITyTEM
M3MEHEHUS 3HAYEHUS €r0 CBOOOTHOTO
wieHa: do1 = ao -/+ Z(Yaaxr. — Ypaca)/N,
riae N — 00beM KOHTPOJBbHON BEIOOPKH,
3HAK -/+ IMOKa3bIBET, YTO, €CIIH CPE/I-
Hee OTKIIOHEHUs Ayj IMeeT 3HaK +/-,
TO KOPPEKTUPOBKA 3HAUEHUS o OyIeT
COOTBETCTBEHHO -/+Ayi.

6. PaccuuteiBath KO3 PUITUEHTHI per-
[PECCUOHHOTO YpaBHEHHUS (110 BBIOOPKE,
[pe/JI0’KEHHOH IpernojaBareneM) noc-
1€ MpOBEAECHNS KOPPEIALMOHHOTO
AHaJIN3a, OTCEUBAHUS HE3HAYMMBIX

hakTONOR ¥ OTIheNTeNIeHNd CRA3N 3ABU-

0) Ilopsanoxk mnpoBegeHMs MPOMEKYTOYHOH aTTeCTALMH,
OLICHUBAHUS:

NMOKa3aTeJIJM W KPUTEepPHHU



[Ipomexyrounass arrecrauus IO AWCHUIUIMHE BKIOYAET TEOPETUYECKHE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS OOYYAIOUIMMHUCS 3HAHHUM, M MIPAKTUYECKHUE 3aaHus,
BBISIBJIIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHI U BIIaICHUH, TIPOBOAUTCS B (hopMe IK3ameHa.

DK3aMeH N0 JaHHOW JUCUHUIUIMHE IPOBOJAUTCS B YCTHOH (popMe Mo 3K3aMEHALMOHHBIM
onseraM, KaXIbIi U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OJTHO MPAKTUIECKOE
3a/laHue.

Iloka3zarenan n KPUTCPHUHU OLNCHUBAHUA IK3aMCEHA:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOyyarouiuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
C()OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMATHYECKOE U TIIIyOOKOe 3HaHue
y4eOHOro Marepuana, CBOOOIHO BBINOJIHSET NPAKTUYECKHE 3aJaHUs, CBOOOJHO OIEpUPYET
3HAHUSIMH, YMEHUSMHU, IPUMEHSET UX B CUTYalUsX MOBBIIIEHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamra) — oOydyaromIMiics JEMOHCTPUPYET CpPEIHUM YpPOBEHB
C(bOpMI/IpOBaHHOCTI/I KOMH@TGHHHﬁI OCHOBHBIC 3HAaHWA, YMCHUSA OCBOCHLI, HO IOITYCKArOTCA
HE3HAYUTCIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUSA TPHU aHAITUTUYCCKUX OMNECpaluiax, IIECPECHOCE
3HAaHUU U yMeHI/IfI Ha HOBEBIC, HCCTAHJAPTHBIC CUTYalluH.

— Ha OLIEHKY «yI0BJETBOPUTEJbLHO» (3 Oaina) — oOyyarouiuiicss 1€eMOHCTPUPYET MOPOTOBBIi
YpOBEHH C(HOPMUPOBAHHOCTH KOMIIETEHIIUN: B XOJI¢ KOHTPOJEHBIX MEPONPUSATHI TOMTYCKAIOTCS
OIMOKH, TPOSBISIETCS OTCYTCTBUE OTACTHHBIX 3HAHWH, YMEHHH, HABBIKOB, OOyJaroIIuiics
UCTIBITHIBACT 3HAYMTEIbHBIC 3aTPYIHEHUS NPH ONEPUPOBAHUM 3HAHUSMU U YMEHHSMHU TP HX
MepeHOCe Ha HOBBIE CUTYAIHH.

— Ha OIICHKY «HEYJA0BJETBOPUTEILHO» (2 Oamia) — oOyJaromuics TeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTuyeckoro MaTepuasa, JOMycKaeT CyllleCTBEHHbIE OIINOKH, HE MOKET MMOKa3aTh
MHTEJJIEKTyaJIbHbIE HAaBBIKU PEIICHUs IPOCTHIX 3a/1a4.

— Ha OIICHKY «Hey10BJIeTBOPUTEIbHO» (1 6art) — oOyuaromuiicss He MOXKET MM0Ka3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI HH(POPMAIIMK, HE MOXKET MOKa3aTh UHTEJUIEKTyaJlbHbIE
HAaBBIKU PELIEeHUs MPOCTHIX 3a/1a4.



