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Pabouas mporpamma cocrasnena Ha ocHoBe ®I'OC BO no HampasiieHHIO MOATOTOBKH
22.03.02 Meramnyprus (ypoBeHb Oakanaspuata) (npukas MunoOpuayku Poccuu ot 04.12.2015
r. Ne 1427)

Pabouasi mporpamma paccmoTpeHa u opoOpeHa Ha 3acemaHuu kadenpsl JluTeiHbIX
NPOLIECCOB M MAaTEPHATIOBECHUS

19.02.2020, npotoxos Ne 8 /
3aB. kadenpoii H.A. ®eoktucros
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JIncet aktyanuszauuu paboyen nporpaMmsl

Pabouast nporpamma nepecmMoTpeHa, oocykaeHa u onodpena s peanusauu B 2020 - 2021
yueOHOM roay Ha 3acenanuu kadenper JIMTEHHBIX MPOLECCOB U MATEPUATIOBENEHNUS

Iporokon ot 01 centsidps 2020 T/ Ne 1
3aB. kadenpoii / "’/'/)L¢,7 e H.A. ®eokTucToB

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u onodpeHa st peanusauuu B 2021 - 2022
yueOHOM roay Ha 3acenanuu kadenpsl JIuTelHbIX MPOLIECCOB U MaTEPUATIOBEIEHUS

IIporokonor 200 T N
3aB. kadenpoii H.A. ®eokTucros

Pabouast nporpamma nepecmMoTpeHa, oocykaeHa u onodpeHa uist peanusauuu B 2022 - 2023
yueOHOM roay Ha 3acenanuu kadenper JIMTEHHBIX MPOLECCOB U MATEPUATIOBEICHNUS

IIpotokon ot 20 . Ne
3aB. kadenpoit H.A. ®eokrucros

Pabouast nporpamma nepecmMoTpeHa, oocykaena u onodpena s peanusanuu B 2023 - 2024
y4eOHOM rozly Ha 3acenaHuu kagenpel JIMTEHHBIX MPOLIECCOB U MAaTePHATIOBEACHHS

IIpotokon ot 20 r. Ne
3aB. kadenpoii H.A. ®eokrucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenpto ocBOeHMs MOAYNsS IUCUMIUIMHBI «lllaHMpoBaHME SKCIEPUMEHTa» SABISACTCA
NOAroToBKa OakanaBpoB 1o HampasieHuto 22.03.02 «Mertamnyprus» 1 IpoQHII0 MOJATOTOBKH
«OBenupHbIe 1 IPOMBIIITIEHHbIE JINTEHHbBIE TEXHOJIOIMU» K TPO(ECCHOHANBHOM AeITENbHOCTH B
COOTBeTCTBUM ¢ TpeboBanusmu DexnepanbHoro l'ocymapcTBeHHOro  00pa30BaTEIBHOTO
CTaHJapTa.

3ajayeil M3ydyeHUs JUCLMIUIMHBL SIBJISETCA IIOATOTOBKA CTYAEHTOB K TBOPUYECKOMY
IPUMEHEHUIO NIOJYYEHHBIX 3HAHUMN PU CO3aHUU HOBBIX U COBEPILICHCTBOBAHMIO JEHCTBYIOIIMX
TEXHOJIOTUYECKUX MPOILIECCOB, POPMUPOBAHUIO Y CTYACHTOB CHCTEMbI 3HAHUM 110 TUTAHUPOBAHHIO
9KCHEPUMEHTOB BO BceX c(epax yuyeOHOM M NPOM3BOACTBEHHOM [EATENbHOCTH. JTa 3ajaya
pemaercs CiaeIyIIUMH CIIOCO0aMH:

- 1aTh MOHATHA 00 OLIEHKE HKCIIEPUMEHTAIBHBIX JAHHBIX, FTEHEPAIILHOW COBOKYITHOCTH U
BbIOOPKU U3 HEE CIIy4alHbIX BEIMYUH;

- chopMHUpOBaTh y CTYJEHTA NPEACTABICHUS O KOPPEISALHMOHHOM M PErpecCHOHHOM
aHaJIM3aX, METOAMKE OLEHKM M OTCEMBAaHUU pa3INYHbIX (HAaKTOPOB BBIOOPOK CIIy4alHBIX
BEJINYMH;

- HAy4YHTh OOYyYarOIMXCS METOAAaM IUIAHMPOBAHHOTO OJKCIEPUMEHTAa M IOUCKa
ONTUMAJIbHBIX 3HaYeHUH (DYHKIIMM OTKJIMKA B OIPEAEICHHOM 001acTH CyliecTBOBaHMsI (PaKTOPOB
TEXHOJIOTUYECKOI0 MPOIIecca;

- IPUMEHATh METOJbl IUNIAHUPOBAHHOTO IKCIEPUMEHTA Ul O0JIErYeHUs pacueToB MpHU
IPUMEHEHHUHU IPOOHOTO (PaKTOPHOTO SIKCIIEPUMEHTA.

2 MecTo TMCHUIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHON MPorpaMmmMbl

JucuuruinHa [InanupoBaHue sKcrieprMeHTa BXOJUT B 6a30BYIO YacTh y4e€OHOTO IJIaHa
00pa3oBaTebHOI MPOrpPaMMBI.

Jns  u3ydeHWs  JUCLHMIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHMs,  BIIQJICHUsA),
c(OpMHPOBAHHBIE B Pe3yJIbTaTE U3yUEHUS TUCIUIUINH/ IPAKTUK:

Maremarunka

®dusnka

Amnanu3 yucioBoit nHpopmManun

Nupopmarrka u nHGopMaloOHHbIE TEXHOJIOTUI

MaremaTtnueckasl CTaTUCTUKA B METAILNTYPIHH

Xumus

3HaHus (YMEHUs, BlaJIeHUs), MOJTYYeHHbIE IPU U3yYEeHUHU JAaHHON AUCLUILIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYeHUS TUCHUIUTNH/TIPAKTHK:

KoMmberoTepHO€E MOJENINPOBaHKE JINTEHHBIX NTPOLIECCOB

KoMnbroTepHslil aHaIM3 TEXHOJIOTUY JIUThS

KypcoBas HayuHO-HCCIIe[oBaTeNbCKas paboTa

Mertoas! McClleTOBaHUN MAaTEPUAIIOB U ITPOLIECCOB

[ToaroroBka K 3aIyTe U 3alIUTa BBITYCKHOM KBaJIM(DUKAIIMOHHONW pabOoThI

3 Komnerenuun odyyarouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) U IJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoenus aucuMiiiuHbel (Moayns) «llnaHupoBaHHMe SKCHEpUMEHTa»
oOyyaromuiics JoKeH 001a1aTh CIEeAYOMIUMU KOMIETEHITUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH

OIIK-4 TOTOBHOCTBIO COYETATh TEOPHUIO M MPAKTUKY JJI PEIICHHS WHKEHEPHBIX 3a1a4




3HaTh

- OCHOBHBIE ONPE/ICIICHUS TUTAHUPOBAHUS SKCIIEPUMEHTA,;

- KJIacCU(UKALUIO CIIOCOOOB BBIOOPA IJIaHA 3KCIIEPUMEHTA, TEOPETUUECKNE
OCHOBBI pacueTa K03()(HUIIMEHTOB SMINPUYECKIX YPAaBHEHUH PErpeccHy;

- OCHOBBI COCTaBJICHUS] MATPHIL IOJTHOTO M JPOOHOTO (haKTOPHOTO
IKCIIEPUMEHTA;

- METOJMKY pacyera Kod(dduimenTa KOHKOpAAIUH

YmMmern

- 3¢(eKTUBHO IPUMEHATh METO/Ibl  TUIAHUPOBAHHUS IKCIICPUMEHTA,;

- HCIIOJIb30BaTh METOAMKY MaTEMAaTHYECKOT O TUIAHMPOBAHHS SKCIICPUMEHTA;
- COCTaBJIATh MaTPUILY MOJHOTO U JPOOHOTO (haKTOPHOTO IKCIIEPUMEHTA;

- IPUMEHSATH B pa0OTE HKCIEPTHYIO OLIEHKY 3HAYMMOCTH (PaKTOPOB,
OTIpeNeNAIOMUX (PYHKIIUIO OTKIINKA

Bnaners

- IPAaKTUYECKUMHU HAaBBIKAMM 110 IPUMEHEHUIO METO/1a IITIaHUPOBAHUS
JKCIIEPUMEHTA;

- MeToJlaMU (PU3UYECKOTO U TEOMETPUYECKOTO 10100HUs;

- Ipo(heCCHOHATTLHBIM S3BIKOM IPEAMETHON 00JIaCTH 3HAHUS

[TK-2 crmocoOHOCTHIO BBIOUPATH METOIBI HCCIICIOBAHUS, INTAHUPOBATE U MIPOBOIUTH
HEO0OXOIUMbIE HKCIIEPUMEHTHI, UHTEPIPETUPOBAThH PE3YNIbTATHI U J€JIaTh BBIBOIBI

3HaTh

- METO/Ibl IUNIAHUPOBAHUS YKCIIEPUMEHTOB Pa3HOI'0 YPOBHS;
- c110coObl COCTABJICHNUS INIAHOB MAaTEMAaTUYECKOT 0 SKCIIEPUMEHTA;
- IPOLEAYPHI IIOMCKA ONTUMAJIbHBIX PELICHUI

YmeTh

- IPUMCHATH METOJbI INIAHUPOBAHHUA SKCIICPUMEHTOB PA3HOI'O YPOBH ;
- COCTABJIATH IJIaHBI MAaTEMATUYCCKOT'O OKCIICPUMCHTA,
- HaXOJUTH OIITUMAJIbHBIC PCIICHUS NU3BECTHBIMU METOJaMU

Bnanets

- MCTOAaMU IUIAHUPOBAHUSA SKCIICPUMCHTAMU Pa3HOT'0 YPOBHA,

- M€TOI[I/IKOI>1 IIOJIHOT'O U I[pO6HOFO MaTE€MaTUYCCKOT O SKCIICPUMCHTA,
- MCTOAaMU OIIPEACIICHUS SKCTPECMAJIbHBIX 3HAYEHHUI ITpU IMMOUCKE
OIITUMAJIbHEIX 3HAYCHHI




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyJUTOpPHAs — 4 aKkaJI. 4acoB

— caMocTosTeNbHas paboTa — 36,3 akaJ1. 4acos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast 3 =
o | womraxTHas pabora E 3 dopma TEKyIEro
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S . p Kon
S & ©| caMOCTOSITENbHOH | ycleBaeMOCTU U
JUCLIATUINHBI 3 £ o . | xomnerenu
O g £ paboThI MIPOMEKYTOUHOM
na0. | mpakr. | &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QO &
1.
1.1 Beenenue. CeneHust U3
TEOPUH  BEPOSATHOCTH |
MaTeMaTH4YeCKOM
CTaTHCTHKKA  (TeHepasbHas
COBOKYITHOCTb BBIOOpKA ITpopabotka .
y > p pop Texymuii
CITyqaifHbIX BEJTUYHH, TEOPETHYECKOTO
KOHTPOJIb
XapaKTepUCTUKU BBIOOPKH). (JIeKIMOHHOTO) CHCBACMOCTH
TToustue 0 BUIAX 4 4 4 MaTepuana. Y : TIK-2, OIIK-4
[Tposenenue
TJIAHUPOBAHHUS Nzyuenue
pacyeTHbIX padoT ¢
MaTeMaTHYECKOTO u JOTIOJTHUTENTHHOTO
npumenennem [1K.
¢usugeckoro MaTepHana.
9KCIIEPUMEHTOB, PUHIIUIIAX
reOMETPUYECKOTO u
¢dusngeckoro nogooust
00BEKTOB YIPaBICHUSL.
1.2 CrarucTuueckue
METOOBl B YIpPaBICHHU
Ka4yeCTBOM npoxykuun.| 6
Texyumit KOHTPOJIb
MPOYKIIHH. TIpUHIATIET
BBIOOpa  KOHTPOJIUPYEMBIX
MapamMeTpoB M UX YPOBHS B .
P P M IIpopaboTka Texymuii
CTaHAapTax Ha
TEOPETHYECKOTO KOHTPOITh
METaJLTYPTUYECKYIO
POAYKLIIO (JIeKIMOHHOTO) yCIEeBaEMOCTH.
pomy ’ 4 421 4 MaTepuana. [Iposenenue IK-2, OIIK-4
Craructuueckoe
W3zyuenne pacdeTHbIX padoT ¢
00oCHOBaHME obbemMa
BRIGODKH IDH  KOHTDONG JONOJHHUTENBHOTO | mpuMeneHueM [1K.
p p P M MaTepHaa. - AKP Ne 5
MOCTABIIUKA "
norpeburens. KonTponsHble
kapTel.  OOmas  cxema
YIIpaBJICHUS
TEXHOJIOTHYECKUM
00BEKTOM C  aJanTHUBHBIM
610KOM




1.3 XapakTepuCTHKH BHIIOB
IKCIIEPUMEHTOB
(TeopeTryeckuii  MOJXO[,
MaTEeMaTHYECKOES
CUMYJTUPOBAaHUE  YCIOBHH

SKCIEPUMEHTa, (U3UUECKUI IIpopaboTka

9KCIIEPUMEHT), yCIIOBUS METOJMYECKUX

no-106us bu3nyeckoro yKa3aHHH K Texymmii
00beKTa M MaTepHaTbHON MIPAKTUYECKUM KOHTPOJIb
Koruu. Bribop Haumbonee 3aHATHSM, yCIIEBaEMOCTH.
3¢ peKTUBHON CXEMBI 521 COCTAaBJICHHE [Iposenenue IIK-2, OIIK-4
9KCIEpUMEHTA. KOHCTIEKTa, pacyeTHbIX paboT ¢
Cocrasienue laHa MOJIrOTOBKA npumenenuem [1K.
MIPOBEJCHUSI IKCIIEPUMEHTOB OTBETOB IO - AKP Ne 4
pa3HbIX YpOBHEH (OIBITHBIH, KOHTPOJIbHBIM

nabopaTopHBIH, BOTIpOCaM.

MOJYIPO-MBIIICHHBIH,

MIPOMBILICHHBIH,

U3rOTOBJICHUE

OTIBITHO-TIPOMBIIILIEHHOH

apTUH)

1.4 BseaeHue B METOIUKY

TUIAHUPOBAHUS

JKCIIEPUMEHTA (oOmmme IIpopaboTka Texymuit
TOHSTHS, IPUHIMIIE). Bubl TEOPETHYECKOTO KOHTPOJIb
apaMeTpoB ONTHMH3AIINY, (JIEKIIMOHHOT0) yCIIeBa€MOCTH.
000011eHHBIH napameTp 421 Mmarepuana. IMposenenue IIK-2, OIIK-4
ONTUMH3ALINH, dyHKIUSA Uzyuenwue pacueTHbIX paboT ¢
JKEJIaTeIbHOCTH. Bri6op JonoyHUTenbHOro | npumenenueM I1K.
THIA MaTeMaTHIeCKON MaTepuana. - AKP Ne 6
MOJIMHOMHUAJIBHON MM MHOU

MO/IeITH.

1.5 5. TlonHplit ¥ APOOHBIHA

(haKTOpHBI  3KCIIEPUMEHT.

IIpaBuna MIOCTPOEHHUS

TUIAaHOB — APOOHBIX PEIUIHK.

Pucku mpu wucnonp3oBaHUU

IJIAHOB c POOHBIMA IIpopaboTka Texymmit
periMKaMd — BIMSHHE Ha TEOPETHYECKOTO KOHTPOJIb
TOYHOCTh TPOTHO3UPOBAHUS (JIEKIIMOHHOT0) yCIIeBa€MOCTH.
¢GyHKIMU  OTKJIMKA. TUIbI 421 MaTepHana. [Tposenenue IIK-2, OIIK-4
IUIAHOB ~ 3KCIIEpUMEHTa — Uzyuenue pacyeTHbIX paboT ¢
IBY- M Tpex (QakropHble JonoyHUTenbHoro | npumenenueM I1K.
wranel Tima N = mn (N — MaTtepuana. - AKP Ne 6, 7

HEoOX0IUMOE  KOJIMYECTBO
OIBITOB, M — KOJHYECTBO
ypoBHEH BapbUPOBAHUS
Clly4aiiHbIX (hakTopoB, N —
KOJINYECTBO (haKTOPOB)




1.6 Koa¢pdunuent

KOHKOPJAINU
(xoadunuent  cormacus)
MpH  DKCHEPTHOW  OIICHKE
BIUsHUSA ~ (aKTOPOB  Ha
(hyHKIHIO OTKITHKA IIpopaboTka Texyumi
(mapaMeTp  ONTHUMH3ALH). TEOPETUYECKOTO KOHTPOJIb
OcHoBHEIE CBOMCTBa (JIEKITMOHHOTO) YCTIIEBa€MOCTH.
MaTpHULbl ~ MaTeMaTU4YECKU 4 421 5 MaTepuana. [Iposenenue TIK-2, OIIK-4
TUTAaHUPYEMOTO Wzyuenue pacyeTHbIX paboT ¢
9KCIEPUMEHTA JOTIONIHUTENILHOTO | TpuMeneHueM T1K.
(OpTO-TOHANIBHOCTb, Marepuania. - AKP Ne 8
POTOTa0EIBHOCTD,
CUMMETPUYHOCTb,
HOPMHPOBKA
9KC-TIEPUMEHTAIBLHON
MaTpHIIbI).
1.7 Meroauka  pacuera
K03 GUIIIEHTOB
SMITUPUYECKOTO ypaBHEHUS IIpopaboTka Texymuit
M0 JIaHHBIM TPOBEICHHOTO TEOPETUYECKOTO KOHTPOJIb
TUTAHUPYEMOTO (JIEKIIMOHHOTO) YCTIIEBAeMOCTH.
9KCIIEPUMEHTA. CBs3b 4 421 4 MaTepHaia. IIposenenue IIK-2, OIIK-4
s dekra (bakTopa c Uzyuenwue pacueTHbIX paboT ¢
k0a(punmenTamu JIOTIOJTHUTENLHOTO | TpuMeneHueM T1K.
YpaBHEHHUSI. Kpurepun MaTepuana. - AKP Ne 9
ONTUMAJIbBHOCTH TUIaHOB
JKCIIEPUMEHTA.
1.8 BBeneHue B pelieHue o
TIOUCKY ONITHMAIIEHOTO TpopaGotia Texymuii
HKCTPEMAJIBHOTO  3HAYCHHS
HapaMeTpa ONTHMH3AIMK B TEOPETHYECKOTO KOHTPOJITb
oBHACTH onpesecHus (JIEKIIMOHHOTO) YCIIEBaEMOCTH.
5 521 | 4,3 MaTepHana. [TpoBeneHue TIK-2, OIIK-4

(dhyHKIUH TIBYX u

W3zyuenne pacyeTHbIX padoT ¢
MHOT0()aKTOPHBIX
ypaBHEHHUIH (METOX KpYTOro JONOJHHUTENBHOTO | mpuMeneHueM [1K.

MaTepHana. - AKP Ne 9
BOCXOXJICHHSI
Bokca-Yuicona u ap.)
HWroro no pazaeny 34 34/1411] 36,3
Hroro 3a cemectp 34 34/14111 36,3 9K3aMeH
HToro no gucLuIInHE 34 34/141 | 36,3 3K3aMeH TIK-2,0T1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBaHuss — AUCHUIUIMHBL  «l[naHupoBaHME — AKCIIEPUMEHTa»
MIPUMEHSIOTCS TPAAUIIMOHHASA U MO1YJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexumu POXOAT KaK B TPATUIIMOHHOW (hopMe, TaK B B PopMe JICKIUI-KOHCYIbTaIluMH,
IJI€ TEOPETHUUECKUN MaTepHall 3apaHee BbIAAETCA CTYAEHTaM ISl CAMOCTOSTEIIbHOTO U3YYEHUs,
JUIL  TIOJTOTOBKH BOIIPOCOB JICKTOPY, TaKUM 00pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTCS C HCHOJIb30BAHUEM MYJIBTUMEIUNHOIO
000pyI0BaHUs, TPE3ECHTAIIMOHHBIX MAaTEPHAIIOB.

JleKuMOHHBIA MaTepHualn 3aKpEIUIseTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBbIE WM WHAWBUIyaJIbHbIE 3aJaHusd 1O mnpokjaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJIB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUSs, KOTOPBIi
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBJICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUM MPAKTUYECKUX 3aHITHM HCIOJIb3YETCS TEXHOJOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusl, IPU STOM
CTYIEHTBl pabOTaIOT COBMECTHO C TOCIEAYIOIIUM TPYIIOBBIM aHAIM30M MOTYyYEHHBIX
pe3yJIbTaTOB.

B yuebGHOM mpoliecce UCIONB3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE (JOPMBI TPOBEICHUS
3aHATUN (KOMIIBIOTEPHBIE CHUMYIISINH, pa300p KOHKPETHBIX CHUTyallMil) B COYETAHUU C
BHEAYJIUTOPHON paboToiil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJarouuxcsi.

CaMmocTtosTenbHass paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYalbHOM
popabOTKe TEM B MPOIIECCe HAMMUCAHUS PePepaToB, BHIMOIHEHUS UHIMBUIYAIbHBIX 3aIaHUM, B
MpoIIecce MOATOTOBKU K KOHTPOJIBHBIM pab0TaM M HTOTOBOM aTTECTAIIUH.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aKoIMXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecreyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. Menbuuuenko, A.C. AHanu3 JaHHBIX B MaTepuaioBeeHun © yueOHoe mocobue / A.C.
Menpangenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — Tekcr : anekrpoHHbIit // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL: https://e.lanbook.com/reader/book/117168 (mara obpamienus: 18.12.2019). — Pexum
JIOCTYTIA: JUIS aBTOPU3. TOJIb30BaTeNei.

2. Aupapees, C. M. MonenupoBaHue 00bEKTOB U CHCTEM YIIPABJICHHS : yaeOHOE ITocoOue
/ C. M. Augnpees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snextpon. ont. auck (CD-ROM). -
3aru. ¢ Tutya. skpana. — URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true (mara oOpamenus: 04.10.2019). -
MaxpooObekT. - Tekcr : amekrponHbid. - ISBN 978-5-9967-1028-7. - CeneHHs JTOCTYITHBI
takke Ha CD-ROM.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. Annep, I0.I1. Merononorusi U MpakTUKa TJIAHUPOBAHUS dKcnepuMeHTa B Poccun !
moHorpadus / F0.I1. Axnep, FO.B. I'panoBckuit. — Mocksa : MUCHUC, 2016. — 182 c. — ISBN
978-5-87623-990-7. — TekcT : anekTponHblii // JIaHb : 37eKTpOHHO-OHOIHOTEYHAS


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

cucrema. — URL: https://e.lanbook.com/book/93686 (nara oopamenus: 17.12.2019). —

Pexxum nocryma: 1 aBTOPHU3. MOJIB30BATEIICH.

2. Menpuuuenko, A.C. Maremaruyeckass CTaTUCTHKa M aHalU3 JAaHHBIX @ ydeOHOe
mocobue / A.C. Menbanuenko. — MockBa MUCHUC, 2018. — 45 c. ISBN
978-5-906953-62-9. — TekcT : anekrponusiii // JIaHb : 3IeKTPOHHO-OMOINOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/108035 (mata obparuenus: 18.12.2019). — Pexxum noctyma:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

3. Crenanog, [1.E. [TnannpoBaHue skcriepuMenTa : yueoHo-MeToandeckoe nmocooue / [1LE.
CremanoB. — MockBa : MUCUC, 2017. — 22 c. — Teker : snekrponHsiid // Jlawp :
3IeKTpOHHO-0MOMoreynas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTA: JJIT aBTOPH3. MIOJIb30BATEIICH.

B) MeToauyeckue ykasaHus:

1. CrarucTryeckue MeToIbl 00pabOTKH M aHAIHM3a YHCIOBOM MH(POPMAIUHU, KOHTPOJSI U
ynpBblIeHUs KadecTBOM npokata/M.U. Pymsannes, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
UYepxkacos, A.B. JlorunoB. — YueO6Hoe nocodue. — Marautoropck: M3n-Bo Marautoropck. roc.
texH. yH-Ta uM. .. HocoBa, 2014. 257 c.

2. MomoukoBa O.C. BapuaHTbl 3agaHWil 10 aHAIW3Yy YHUCIOBOH WHQGOpPMAIUU IS
OakanaBpoB. — MeToauueckue ykazaHusi. - Maruutoropck: M3a-Bo MarHuToropck. roc. TEXH.
yu-ta um. I'.1. Hocosa, 2017. 15 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmMHoe oGecrieyeHue

Haumenopanwue I10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Windows 7

Professional(ms  [/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mna  [[-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 GeccpoTHO
Professional

FAR Manager cB00OOHO pacmpocTpansemoe 10 6eccpouHo
7Zip cB000JTHO pacnpocTpansemoe [10 0OECCPOUHO
Adobe Reader cB000IHO pacnpocTpansemoe 110 0eCccpoUuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Ccpuika
DnekTpoHHas 0a3za mepuoanvecKux u3maHuii East View
Information Services, OO0 «MIBHUC»
Hanuonanpnas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — Poccuiickuil MHIEKC HaAy4HOIO LIUTHUPOBAHUS

(PUHII)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035
https://e.lanbook.com/book/108113
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

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

Wudopmannonnas cucrema - EauHoe OKHO jgoctyma K

UH(OPMAIIMOHHBIM pecypcam

denepaibHOE TOCYJAPCTBEHHOE OOJKETHOE YUPEKICHHUEC

«DenepanbHblit UHCTUTYT npomsinniennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH
9 Marepua/IbHO-TeXHHYECKOE o0ecreyeHne TUCIHUTIUHBI (MOLYJIs1)

URL: http://window.edu.ru/

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCHUIUINHBI BKIIIOUAET:

1. YueOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THUIIA OCHAILIEHA!

- TEXHUYECKMMHU CpPEICTBAMU OOYYEHMs, CIYKallUMU Ui HpPEJCTaBICHUA YdeOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XpAaHEHHS, Nepeiadd U
MpeACTaBICHHS Y9eOHON HHPOpMAIIHH;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. Y4eOHast ayquTopus JUls MpOBeIeHHs IPAaKTHYECKUX 3aHATHH OCHAIlleHA:

- TEXHUYECKHMM CpEACTBAMHM OOY4YEHHS, CIYKallUMHU JI IPEACTaBICHUS y4eOHOMN
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMM CpEICTBA XpAaHEHMs, Iepefadu U
npeJcTaBieHus yueOHON HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayauTopus AJsl TPYNIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAILICHA!

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmtoueHuem k cetu «HTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemienue nist XpaHeHHS M NPOPHUIAKTHUECKOTO OOCIYKHUBAaHHS Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus! yueOHO-MEeTOMUECKON TOKyMEHTAllUU U MaTepUaoB.


https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

[NPMJIOXEHUE 1

6 YyeOHo-MeTOoANIECKOE ob0ecneuenmne CaMOCTOAITEJILHOM padoThbI
00y4arIuXxcs

Ouenounvie cpedcmea 0l NPOBEOCHUS MEeKyule20 KOHMpPOJas 6 6uoe  ayoOumopHou
KoHmpoavuou pabomul (AKP)
Ilepeueny mem 0151 NOO20MOBKU K CEMUHAPCKUM 3AHIMUSIM.

WcxonHple AaHHBIE Ui IPOBEIEHHUS MPAKTUUECKUX 3aHATHM IpeacTaBieHbl B 16
BapHUaHTax CIy4alHbIX BBIOOPOK (00beM BBIOOPKH — N = 59), OMH U3 KOTOPBIX MPUBEACHA HUXKE.
%

% C Cr %Mn Ni Ti HRC Ku O

2,49 15,21 5,75 2,87 1,52 61,04 5,01 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 59,34 10,42 4,66

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

299 20,92 4,9 1,02 193 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 6168 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
295 16,23 3,48 1,61 1,09 62,48 6,79 5,04
2,62 1515 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 51 1,56 1,77 62,36 5,22 11,2

22 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

253 17,61 31 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 5,9 1,22 143 62,73 1134 16,551

296 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 59,56 921 1051
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 1,31 156 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 1911 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

22 16,21 3,07 2,57 1,64 62,35 111 6,04

2,2 16,07 4,01 2,58 164 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 60,1 763 12,65
221 17,94 4,89 1,93 158 60,13 1045 17,72
2,06 1572 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 2,89 146 62,62 10,68 13,85

AKP 1. [Tpaktuyeckas nepsuyHast 00paboTKa BEIOOPKH CIIydaifHON BEIMUMHBI

Bbluncnute C mpuMeHeHHEeM —mporpamMmHoro mpoaykra Exel  cratuctmueckue
XapakTEepUCTUKN (MHHHMAaJIbHbIE, MaKCUMallbHble, pa3MaxX 3HAuYeHUH, CpejHHEe 3HAYCHMS,
CPEIHEKBAIPATUIECKOE OTKJIOHEHHE-CTaHJAapTHOE OTKIOHEHWe, KoddduumeHnT Bapuanmw,
Me/iMaHa, MOJia) pacueTHOM BBIOOPKU. TO €CTh BBIYMCIMUTD 1O HE3aBUCUMBIM (X) U 3aBUCUMBIM
(Yi) ciiydaifHbIM BeTHUMHAM CIISTYIOIINE XapaKTePUCTUKH:

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

- MaKCUMaJIbHbIE 3HAUYEHUS CyJalHbIX BeMUIHH - (Xi, Yi)max;

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

- cpennee 3Ha4eHUE (Xicp, Yicp) = Z(Xicps Yiep)/N, TAE N — 00BeM BBIOOPKH;

- CpPEeIHEKBAJpaTUYecKOe OTKIOHEHHE=CTaHJApTHOE OTKJIOHEHHE Sy = [X (X —
Xep)?IN1P?; Syi = [Z (Yi— Yep)In]®%;

- ko3 dunuent Bapuaun, % — Vyi =  (Sxil Xepi) 100 % 1 Vyi = (Syil Y ¢i) 100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CIyYalHOW BEJIMYMHBI MEXKIY
MUHUMAJIBHBIM B MakcuManbHbIM ee 3HadeHussMu — med (X, Yi) = [(Xi, Yi)max - OKi, Yi)min)/2;
MenraHa B OOJIBIIMCTBE CITy9aeB HE COBMAIACT CO CPETHIM 3HAYCHHEM BBIOOPKH;

- mMoza BeIOOpkH (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITy4ailHOW
BEJIMUMHBI (OTPEEINAeTCsl aHAJIM30M CIIy4aiiHON BBIOOPKH WJIH 110 THCTOTPAMME).

[TocTpouTh rUCTOrpaMMBl CITy4aifHbIX BEJIMUYUH (Tpadudeckoe pacrpeeneHne
CIIy4aiiHOM BEJIMYMHBI) U CPABHUTH X C TEOPETUUECKUMU PACIPENEICHUSIMH.



Jns koHKpeTHOU ciydaiiHo BemuumHBI (X, Yj) ee pacmpenerneHue B BBIOOpKE
ONpEeNEeNseTCs NOCTPOEHUEM TMCTOrpaMMbl. AJTOPUTM 3TOrO0 IMOCTPOEHHUs 3aKIO4YaeTcs B
CIIEIYIOLLEM:

- Ha OCH OpJAMHAT OTKJaJbIBacTCs 4actora (Nj) WM 4actocTh (Ni/N) — KOJIMYECTBO
3HAQYCHUM CIy4allHOM BEJIMYMHBI, NONANAIOIIMX B ONPEAEICHHBIM MHTEpPBal 3HAYCHUM; HA OCU
ab1uce OTKJIA/IbIBACTCSI HECKOJIBKO MHTEPBAJIOB BHYTPH pa3Maxa CIy4allHON BEIHYUHBI, YHCIO
ATUX UHTEPBAJIOB OIPENEISAETCS] CTATUCTUYECKH, B OOJIBIIMHCTBE CJIy4aeB 3TO YUCIIO COCTABIISET
10 unTepBaOB;

- IPU 3TOM IPOBEPOYHBIMU KPUTEPUSMHU NPABUIBHOCTU MOCTPOEHUSI TMCTOTPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCIIOBHE XN = N mim X(Ni/n) = 1.

AKP 2. KoppensiimoHHbIi aHaIu3 BHIOOPKH

Pacuurats npu nomoru nporpammoro npoxaykra Exel (Haxxars Ha xinaBumry fy, BEIOpaTh B
MO3UIUN «CTAaTUCTUKA» (PYHKIHMIO «KOPPEN», yKa3aTb KOOPAUHATHl COOTBETCTBYIOLIUX IMap
CIIy4aliHBIX BEJIMYMH, MOJYYUTh 3HAUYEHHUS NapHBIX KO3(PPHUIMEHTOB KOPPEISIIHUU) MOMApHbIE
KOA(HUIIUEHTHI KOPPEISIIIUI MEeXKAY HE3aBUCMBIMH CITy4YallHBIMU BETTUUUHAMU — lyjxi+1 M MEXKIY
3aBUCMMBIMU (Yj) M He3aBUCHMBIMHU (Xj) NEPEMEHHBIMH -lyjyi; ONPENCIUTh HX 3HAYMMOCTH
MyTeM CPaBHEHMSI C TAOIUYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH KO3 (PULIEHTA KOPPETSIIIIH.

Hwxe npeacrasiena Tadiumna ¢ KpUTHIECKUMU 3HaAYCHIMHU K03 puiimenTa koppessinun B
3aBHCUMOCTH OT 00beMa BbIOOpKH (N) U ypOBHS 3HaAYUMOCTH (at); o0 = 1 — p, rae p — BeposTHOCTh
COOBITHS.

Kpurtnueckue 3Hauenus KodphumeHTa Koppesiun

Ob6beMm 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 3anoxeHnsr hopMyJibl [j1s pacdeTa momapHoro Ko3dduiineHra Koppesinm:

- Iixi1 = 2(Xi — Xicp) ( Xi+1 — X(i+1)ep)XiXi+1/NSxiSX i+1

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

3HaYMMOCTh  KO3(pHIMEHTa TapHOH KOPPEISIUU  ONpEACsIeTCS  CPaBHEHUEM
¢dakTHueckoro 3HaueHHs KOI(P(UIMEHTAa KOppesiIuu ¢ TaOJMYHOM 3HAYCHHEM: €CIlu
(dakTHUecKoe 3HaYeHHUE OOJIbIIE TAOJUYHOTO, TO CYIIECTBYET MEXIY HEH3BECTHBIMU 3HAYMMAs
CTaTUCTHYECKAs CBS3b, B IPOTHBHOM CIIydae TAKOBast CBSA3b OTCYTCTBYET.

AKP 3. Ortcents He3HaunMble (HaKTOp aHATM3HpPyeMoOil BbIOOpkH. OmnpenenuTtsb
CTaTUCTHUYECKU 3HAUUMBIE CBSI3M MEX/1y 3aBUCHUMBIMU U HE3aBHCHUMBIMU IEPEMEHHBIMU U BHJA
pEerpecCMOHHOM 3aBUCUMOCTH, a TAK)KE MEX/ly HE3aBUCUMBIMU [IEPEMEHHBIMHU.

B nepByto ouepenb CTpOUTCS KOPPEISILIMOHHAs MaTpULla — CHMMETPHYHAsi OTHOCUTEIBHO
qUaroHanu (aHaJOrMYHO TaOJIMIE CHOPTHBHOTO COPEBHOBATEIBHOTO KOMAHIHOTO WM
JMYHOCTHOI'O YeMIIMOHATa) — 00pa3el] IPUBOAUTCS] HUXKE.

X1 X2 X3 X4 Xs Y3 Y2 Y3 Yy

Xl 1 rxl,x2 rxl,x3 rxl,x4 rx1,x5 ryl,xl ryz,xl I'y3,x1 I'y4,x1
X 1 I'ox3 Mo x4 I'2,x5 ly1x2 ly2.x2 ly3x2 lyax2
X3 1 rx3,x4 rx3,x5 ryl X3 ry2 X3 I'y3,x3 I'y4,x3
X4 1 I'x4,x5 ly1,x4 ly2,x4 'Y3x4 lya x4
Xs 1 ly1.x5 ly2.x5 Y3 xs 'Yaxs
Y1 1 ly1y2 ly1y3 ly1,ya
Y2 1 Y2y3 ly2,v4
Y3 1 ly3y4
Yy 1

3areM 3HaueHUs K03 PUIIMETOB MapHBIX KOPPEIALNUNA OTMEYAIOTCs 3HAKOM (), €CJIH 3TOT
KO3 PUIHUEHT KOPPEISALMU CTATUCTUYECKH 3a4KM, U 3HAKOM (-), ecii KO3(pPULIMEHT KOppemsiuu
He3HaunM. J[11s oTcenBaHMs HE3aBUCHUMBIX NepeMEeHHbIX (X-0B) MPOBOAUTCS (OAMH U3 METO/0B)
clefyrolas npoueaypa: U3 oomeil KoppeasiMOHONM MaTpHIlbl BBIAENSETCS Yy4acToK ¢ Xi U B
sTYeKaxX MPOCTABJISETCS COOTBETCTBEHHO (+) miu (-).

Xl Xz X3 X4 X5 Kon-Bo

3HAYMMBIX
KOppEJSALMI

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xy | + - + 1 + 3

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

Takum 006pa3om, mocse AByX UTTepanuii octaauch 3 X-a - X1, X3, 1 Xs.

Jl51a BbIOOpa 3HAUMMBIX 3aBUCUMOCTEH (M0 KO3()PUIMEHTY KOPPESIUKN) MEXIY Y-MU U
X-MH, YTOOBI MOCTPOUTH PErPECCHOHHBIE YPAaBHEHHs CBSI3M, HEOOXOAMMO MpPOAHAIU3HPOBATH
eI11e O/IHY YacCTh KOPPEISIIMOHHON MaTPHIIbL:

Y1 Y, Y3 \# 3HaYUMBIE
Koppemsiuuu X;
C Yi
X1 Nixalt | Fyosal- | haxalt | Tyaxal- Xi1cYiuYs




X2 xixel- | Txaxel- | Faxel- | Txaxel- X, — HeT
KOppEJSALUM C

Yi
X3 eaxal= | Maxal- | Faxal- | axa/+ X3 Yy
X4 eaxalt | Maxalt | Baxalt | Naxal- | Xac Y1, Yo, Y3
Xs Meixsl= | Txaxsl- | Faxsl- | Txaxs/t Xsc Yy
3Ha4. koppen. Y; Yic |YocXa!| Yjc Ysc
C Xi X]_, X4 X]_, X4 X3, X5

Ha 0cHOBaHMHM 3HAYMMBIX KO3 (PUIMEHTOB Koppensauuu Mexay Yiu X onpeaensercs, 4To
HeoOXO0UMO MOJNYYHTh PErPECCHOHHBIE YPABHEHMS CIIEIYIOIIMX BUIOB U C y4€TOM OTCEMBAHMUS
X-0B:

Y11= ap+ arXy+ asXy;

Yo=ag+ a4X4;

Y3 =ap+ ar Xy + asXy;

Y4 =a9+ a3X3+ asXs;

AKP 4. TIpu noMo1y npuMeHeHus! perpecCHOHHOT0 aHalln3a paccyuTaTh KO3 GUIIMEHTHI
PETPECCHOHHOTO YPAaBHEHHS.

B AKP 3 omnpeneneHbl BHABI PErpecCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOIMMO
NOJYYHUTh JJISi OLEHHBAHMWS, NMPOTHO3a M YIPABJICHUS TEXHOJIOTMYECKHMMH mporeccamu. s
pacueta Ko3(h(ULIMEHTOB YypaBHEHUH &g, @; MPUMEHSETCS PACUETHBIH METOJI HaWMEHBIINX
kBagparoB (MHK) c wucnonp3oBanuem wncxogHoi BbIOOpkM ciydaiiHbIX BennunH. MHK
MpearnoiaraeT MOUCK JKCTPEMaabHOro (MUHUMAIBHOTO) 3HA4YeHUS (YHKIHMOHAA CYMMBbI
Pa3HOCTH B KBaJpaTe MEKIY (PaKTHUECKUMHU U PACUCTHBIMH 3a4CHUSIMH (DYHKIIUU OTKIIMKA:

F = Z(Ypaxr — ypacq,)2 — min (0). B ypaBHeHHE MMOJCTABIAIOTCS MOCTPOYHO (haKTHUCCKHE
3HAYEHHS Ypacr- U Ypace. B BUZE ypaBHEHHs, nomydyeHHOro B AKP 3. Jlns pemeHust ykazaHHOTO
b yHKIIOHATa HEOOXOUMO MOTYYUTh CUCTEMY YPaBHEHUN B YACTHBIX MPOU3BOIHBIX U KaXI0€ U3
YpaBHEHHWI TPUPABHATH K Hym0. TakuMm 00pa3oM, IMOydaTcsi 3HAYEHHsS CBOOOTHOTO UJICHA
ypaBHEHUS &g ¥ KOA(G( UIIMEHTHI MPU HE3aBUCHMBIX NMEPEMEHHBIX 8 = ay. s omepatuBHOTO
pemennss MHK nmpumensiercs mporpammuoe odecnieuenune Exel (fy — nuneiin). B moanporpamme
«JIUHENH» YKa3bIBaIOTCS KOOPAMHATHI Yi U X, 3aTeM Habuparotcs nozunuu « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npensapuTeibHO BbIICICHHOE TT0JIE TPOTPAMMHO TTOMEIIAIOTCS Pe3yIbTaThI
pacueta — Kod(h(PUIMEHTHI g, & = ax (MepBasi cTpoka), K0IPPUIHEHT IeTepMUHALIUN R? (3-s
CTpoKa, 1-ii cronberr), kpurepuii Gumiepa F (4-as crpoka, 1-wiii cronberr).

AKP 5. IIpoBectr KOPpEKTUPOBKY TOYHOCTH YPABHEHHUS PETPECCUU B TCUEHUH BPEMEHH.

Cornacuo TpeboBanusiMm OCT 14-34-90 «CraTHcTUYECKUH NPUEMOYHBIM KOHTPOIb
KayecTBa METAJUIONPOAYKIMH IO KOPPEISIHOHHOW CBSI3W MEXIy MapaMeTpaMu» BO3MOKHO
WCIIOJIb30BAHUE  PErpEeCCHOHHBIX  3aBUCHMOCTEH  IIapaMeTpoB  KadecTBa  (BPEMEHHOE
COTIPOTUBIIEHUSI Pa3pbIBY, OTHOCUTENIBHOE CY)KE€HHE U T.N.) OT (aKTOPOB (XMMHUECKUN COCTaB
CTall, TEXHOJIOTUYECKUE T[apaMeTpbl Ipolecca) s NPOTrHO3UPOBAHUS CBOMCTB 0e3
OCYIIECTBJICHUS pa3pyLIAlONINX HCIbITAaHUU. J[Is mpoOBEepKHM TOYHOCTH MOJEIH MHpPHU 3TOM
HaOWpaeTcsi KOHTPOJIbHBIH MAacCHB JaHHBIX, COCTOSIIIMX U3 Pe3yJbTaTOB pa3pyLIAIOIIUX
WCIIBITAaHUHN OJTHOM JECATOM IUIaBOK/MapTHil Takoi nmpoaykiuu. [Ipu mHabope He MeHee 50 TIaBok
WIM OOWH pa3 B KBapTaJl MPOBOJAUTCS MPOBEPKAa TOYHOCTU IPUMEHSIEMON MaTeMaTHYECKON
perpeccun. Metoauka MpOBEPKHU 3aKkiodaercsa B cienyromeMm. HaOupaercs maccuB pa3HOCTeH
MEXIY (PaKTHUYECKMMM JQHHBIMH KOHTPOJBHOH BBIOOPKM M pACYETHBIMM 3HAUEHHSIMH I10
PETPECCHOHHOMY YpPaBHEHHUIO (Ypacr. — Ypaca.), PACUMTBIBAETCS CpEIHEE 3HAYEHUE OTHX
OTKJIOHEHUII U CpPaBHUBAETCS CO CTATUCTUYECKUM KpUTEpPUEM (CTaHIAPTHBIM OTKIOHEHUEM
napaMmeTpa KadecTsa - Syi). Ecam cpenHee oTKIIOHEHHE MeHEe CTATUCTUYECKOrO MapaMeTpa, TO
YpaBHEHHE NPU3HAETCS al€KBaTHBIM pEalbHBIM YCIOBHUAM. B MpOTHMBHOM cilydae MpOBOAUTCS
KOPPEKTUPOBKA ypaBHEHUs IyTeM HM3MEHEHHs 3HAa4YCHHs ero CBOOOTHOTO wieHa: ag = do -/+



2Z(Ygaxr. — Ypacu.)/N, TIAE N — 00BEM KOHTPOIBHOM BBIOOPKH, 3HAK -/+ OKA3BIBET, UTO, €CIIH CPEIHEE
OTKJIOHEHHS AY; UMEeT 3HaK +/- , TO KOPPEKTUPOBKA 3HAUCHUS dp OyJIET COOTBETCTBEHHO -/+AY;.

AKP 6. TTocTpouTh MaTpHIly HOJHOTO (hPaKTOPHOIO dKCIepuMenTa Thna 2" —22u2®

B ocHoBaHuM cTeneHHOM 3aBHUCHUMOCTH IMPEACTaBICHO KOJUYECTBO YPOBHEH
BapbupoBaHus GakTopoB. MimeeTcs qBa BapuaHTa ypoBHEH: 2 - MUHUMAJIbHOE U MaKCUMaJIbHOE
3HAUeHUS U 3 — MUHUMAIIbHOE, MAaKCUMAaJbHOE U CpelHee 3HadeHus (akTopoB. B mokaszarerne
CTEMEHHON 3aBUCHMOCTH IPEJICTaBICHO KoJM4YecTBO (akTopoB. IIpu cocraBieHMH MaTpUIIbI
MJIAHUPOBAHUSI HKCIIEPUMEHTAa HEOOXOJMMO YUUTHIBATH YETHIPE CBOMCTBA CYIIECTBOBAHUS
ypoBHEH  (AaKTOpPOB: CHMMETPUYHOCTb, OpPTOTOHAJIBHOCTb, PpOTATA0ENbHOCTb, YCIOBUE
HOPMHPOBKH.

Omnpenenuth K03 UIMEHTHI yPaBHEHHUS 110 U3BECTHOMY aaropuTMy: a; = (Xx;yi)/n, ao
= Zyi/ n.

AKP 7. Iloctpouth BCE BO3MOXKHBIE BapUAHTHl MATPHUIBl JPOOHOIrO IKCIEPUMEHTA
tima 2%, 252, Ormpenenutb KO3)HUIKMEHTHI ypaBHEHUS 110 U3BECTHOMY alIroputmy: a; = (Xx;y;)/n,
dp = Eyi/ n.

AKP 8. Pacumrarp ko3pdumment konkoprauuu (koddduiment coriacus) npu
9KCIIEPTHOW OLIEHKE BIHMSHUS (aKTOPOB Ha (YHKIMIO OTKIHMKA (IapaMeTp ONTHMHU3AIMU) II0
cienyromeii 3apucumoct: W = 12S/[m?(n®-n)], rae S — cymMMa KBagpaToB OTKIOHEHHid OT
Cpe/IHEero 3HAYEHHsI OLIEHKH SKCIEPTOB, M — YKCIIO SKCIEPTOB, N — YUCIIO (HaKTOPOB.

AKP 9. Haiitu »skcTpeManbHOE 3HAY€HHE I[apamMeTpa ONTHUMH3aluu B o01acTu
onpeneneHuss QYHKIUUA JIBYX M MHOTO(GAKTOPHBIX YpaBHEHHH (METOH KPYTOTO BOCXOXKICHHS
bokca-Yuiicona) ¢ NpPUMEHEHHWEM UTTEPALMOHHOIO IIOIIArOBOrO0 METOAA B HAIPABICHUU
rpagueHTa.

Memoouueckue pexomenoayuu Oisi NOO20MOBKU K CeMUHApy -  NPAKMu4yeckum
3aHAMUAM

CeMuHap - BUJ TpYNINOBBIX 3aHATHM MO KakoW-mubOO HaydHOH, y4yeOHON W Jpyroi
npobjemMaTuke, akTUBHOE OOCYXKJIEHHE yYaCTHHKAaMHU 3apaHee MOATOTOBJIEHHBIX COOOIIEHHIA,
noknagoB U T.i. C TeMmMaTUKOW CEMHHApOB CTYAEHTHl 3HAKOMSTCS 3apaHee. AJTOpUTM
HOJr0-TOBKM K CEMUHApy CIENYIOIIM: BHIOpaB TeMy, CTYIEHT COCTaBIII€T CBOW IJIaH-rpaduk
MOJI-TOTOBKU K ceMUHapy. J{i1s mpuoOpeTeHust MMUPOKOro BUIEHUS MPOOIeMbl CTYACHT CTapaeTcs
OCMBICIIUTD €€ B 00111eM 00beMe; MO3HAKOMUTBCS ¢ TEMOI! 110 6a30BOMY yueOHOMY OCOOHUIO MITH
JPYyroi OCHOBHOM PEKOMEHIYyEeMOW JIMTEPaType; BBIABUTh OCHOBHBIE HJIEH, PAaCKPBIBAIOIINE
JAaHHYIO TpoOJieMy; CBEpUTb HX OIpPEJENIEHUS CO CIPAaBOYHHKAMM, SHIMKIONEIUEH;
MOJI-TOTOBUTH IUIAH-KOHCHIEKT PAaCKpPBITUS JaHHOW MpOOJEMbl; BBIIBUTH HESICHBIE BOIPOCHI U
10J10-0paTh JOMOJHUTENBHYIO JIUTEPATYPY JUIsl UX OCBELICHUS; COCTaBUTh TE3UCHI BBICTYIIJICHUS
Ha OTJEJIbHBIX JIUCTAX JJISl MOCIEAYIOUIEr0 BHECEHHS JIOMOJHEHUN U MOArOTOBUTH JOKJIAJ WIN
pe-epar Juis COOOIIEHUS HA CEMUHApe; IPOAaHAIM3UPOBAaTh COOpaHHBIA MaTepuan Jyis
JIOTIOTHU-TENbHON HH(OpMAaLIMK IO TEMaM CEMUHApa; FOTOBSICH K BHICTYIIJICHUIO Ha CEMUHApE, 10
BO3MOXXHOCTH MPOKOHCYJIBTHPOBATBCA C MpENojaBaTelieM; OTHOCUTBCA K COOpaHHOMY
MaTepuaiy, Kak K HCTOYHHUKY OYIyIIUX UCCIIeI0BaHUH.

CeMuHapckue 3aHATUS DPACIIUPSIIOT M 3aKPEIUIIOT 3HAHUS, 3aJI0KEHHBIE B TEOPUU
npenMera. Ha HuX BBIHOCATCS BOIIPOCHI, OCOOCHHO HEOOXOIMMBIE MMl TPAKTUKHU, WU
po0-JIeMHBIE BOMPOCHI, KOTOPhIE BO3MOXKHO PEIIUTh TOJBKO B IPOLECCE COTPYAHMYECTBA.
Cpenu o0s3aTenbHBIX TPEOOBaHMM K CEMUHAPY - MPEABAPUTEIBHOE O3HAKOMJICHHE C TEMOM,
BOIIPOCAMM U JINTEPATYPOM IO JAaHHOU TEME.

CoBpemMeHHas MpakTUKa MpeiaraeT MUPOKUN KPYT TUIIOB CEMUHAPCKUX 3aHsaTui. Cpenu
HUX 0C000€ MECTO 3aHMMAeT CeMHUHApP-IHCKYCCHs, TJe B AMAJIOre XOPOLIO yCBaWBaeTCs HOBas



uHOpMaLs, BUAHBI YOXKIEHUS CTYACHTa; 00CYKIAIOTCs MPOTUBOPEUHs (SIBHBIC M CKPBITHIE) U
HEJIOCTaTKU; A 00CyKAeHUs1 OepyTcsi KOHKPETHBIE aKTyallbHbl€ BOIIPOCHI, C KOTOPBIMH CTY-
JEHTBl IPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMUHAp BKJIIOYAKOTCS BOIPOCH JJIf
UH-TEJUICKTYaJIbHOM Pa3sMMHKM (MHOTZA 3TO JIUCKYCCHOHHAs CTaThs, MO KOTOPOW CTaBATCS
IpO0-JIEMHBIE BOIPOCHI); JUCKYCCHUSI MOXKET Pa3BEpPThIBATHCA 3a0YHO KAK KPYrOoBOM CEMHUHap.
Jlanee moaBOIATCS WTOTHM IUCKYCCHM, 3aCIyLIMBAIOTCS M 3AIIMINAIOTCS NPOCKTHBIC 3aJaHUS.
[Tocne sToro mpoxoauT "MO3roBoi MITypM" MO HEPEIICHHBIM MPoOIeMaM JUCKYCCHHU, a TaKKe
BBISB-JIAIOTCS IIPUKJIAJHBIE ACIEKThI, KOTOpPBIE MOYKHO PEKOMEHIOBaTh U1 BKIIOYCHHS B
KypCOBBIE U TUILIOMHBIE pabOTHl WM B anmpoOanuio Ha mpakThke. Ha ceccum mpernonaBaTenb
000011aeT pe3yapTaThl IPOJEIaHHON CTYIE€HTOM pabOThl.

CeMUHapbI-IUCKYCCUU TIPOBOJATCS C LIEJIbI0 BBIABICHUS MHEHUS CTYJEHTOB IIO
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOI0 IIpeaMeETa.

CemuHap-ucciie[oBaHuEe MpPEAIoJaraeT MpeABAPUTEIbHYI0 paboTy - HalucaHue
pede-para, HOKIaa 10 UTOraM ONBITHONW paboOThl. YUacTHe B HEM - 3TO, MPEKIE BCEro, AUAJOT
CTy-IIEHTa ¢ TpernoaaBaTeneM. Pe3ynpraTel 00CyKIar0TCa HAa CEMUHAPE ¢ HArJSIIHBIM MTOKa30M
UC-CJIEIOBATENICKOI0 MaTepuasa (CXeMbl, TaOJulbl, rpaduKky, TUArHOCTUYECKUE METOJUKH).
YactuuHo MaTepuan MoxeT ObITh BKIItoueH B BKP. IIpu noaroroske k ceMuHapy-1cciae0BaHUIO
CTYACHT M3y4YaeT pe3yJibTaTbl TEOPETUUYECKUX HCCIEeOBaHUM, cocTaBiser Oubauorpaduio mo
TEeMe, YUUTCS MUCaTh 0030pbl 10 TEXHUYECKON 3a/1aue-1polieme.

[IpobnemHBIl ceMHUHAp TOTOBUTCS MPENoJaBaTeNieM JOCTaTOYHO OCHOBATENbHO:
noJ-6uparorcs NpodaeMHbIe U KOHTPOJIbHO-IIPOBEPOUYHBIE BOIIPOCHL. Takoil ceMuHap BO3MOKEH
TOJIBKO TI0CJIE€ TPOXOXKIeHUs TeMbl. K HeMy CTyOeHTBl TOTOBATCA IO JIMTEPATYPHBIM
UCTOYHHU-KaM: MOHOTrpaduu, CIpaBOYHHMKH, CIOBapHd, XypHanbl. K mpoOremMHOMYy cemuHapy
IPOCMAaT-puBaeTCd JUTEpaTypa B PaMKax pa3jIMuYHBIX HCCIEIOBATENbCKUX ILIKOJI (Hampumep
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXOIbI K TTpolaeme").

HauOonpiryto  3¢(peKTHBHOCTH NPUHOCAT CEMHUHAphl, MPOBOAMMBIE B (opme
KOJUJIEK-TUBHOM TO3HABATEIbHOM J1€ATENbHOCTH, MMEIOIIEH OINpesesieHHble OCOOEHHOCTH, a
UMEHHO:

- paszeneHue CTYJEHTOB Ha TpPYyNINbl MO HX JKeIaHHIO (C 00s3aTeNbHBIM Y4acTUEM
CTy-AE€HTA C YyCTOMYNMBBIM MHTEPECOM K JTAaHHOMY IIPEIMETY);

- IOCTAaHOBKa O0IKX LIeNIei U 3a/1a4 JUIsl TPYIIIIBL;

- paboTa B TOCIENOBATENBHOCTH - WHIAMBHUAYyaJbHas, NapHas (4ame BCEro
MepeKPECT-HBINA OMpoc), padoTa B TpyMIe, KOJJIEKTUBHAS;

- 00s13aTeNnbHOE MPEIBAPUTEILHOE OTPAHNYEHHUE 110 BPEMEHH KaXKA0I'0 3Tamna 3aHATui;

- OKCIIEPTHBIN aHAJIN3 C pacuyeToM KO3 (HULIMEeHTa KOHKOPAIHH;

- OIIEHKA pabOTHI IPYIIIBI IIPENOIaBaTeNeM;

- IPOBEJIEHNE CAMOOIICHKHU.

Ipumepnuiil nepeuenv mem pehepamos 8 guoe uHOUsUOYaIbHbIX domauiHux 3aoay (M/3)

N3 Ne 1. IloHsatus MareMaTH4eCKOW CTAaTUCTUKH. BuAbl HSKCIEPUMEHTOB.

Koutponbnbie kapThl. [11aHbl 3KCIEpUMEHTOB

1. OcHOBHbIE TOHSTUS W3 TEOPUM BEPOSTHOCTH U MATEMATHUYECKON CTaTUCTHKU
(reHepanmbHasi COBOKYITHOCTD, BEIOOpKA CITy4ailHBIX BEIMYUH, XapaKTEPUCTHKU BEIOOPKH).

2. IlonsiTHe 0 BUJaX MIAHUPOBAHUS MATEMAaTUYECKOTO U (PU3UUECKOrO SKCIIEPUMEHTOB,
HNPUHIUIIAX T€OMETPUYECKOTo U (prU3nYecKoro nojo0ust 0ObEKTOB yIpaBIeHUS.

3. Tekymuit KOHTPOJIb MPOTYKLIHH.

4. TlpuHUUIBI BBEIOOpAa KOHTPOJIUPYEMBIX MapamMeTpoB M HUX YPOBHS B CTaHAapTax Ha
METaJUIypPTHYECKYIO IPOAYKIHIO.

5. Crarucruueckoe 000OCHOBaHHE 00BbeMa BBIOOPKHM IMpPH KOHTPOJE Y IOCTABIIUKA H
noTpeOuTeIIsI.

6. KoHTpobHbBIE KapThI.



7. O01mas cxema yrpaBiIeHUs] TEXHOJIOTUYECKUM O0BEKTOM C Al THBHBIM OJIOKOM

8. Teopernueckuit MOaX0A, MaTEMATHUYECKOE CUMYJIMPOBAHHE YCIOBUN 3KCIEPHUMEHTA,
¢bu3nUecKuil FIKCIIEPHUMEHT.

9. YcnoBus nonobust pusndeckoro o0beKTa 1 MaTepUaIbHON KOMHH.

10. Be16op naunbosnee 3¢ peKTUBHOM CXEMbI SKCIIEPUMEHTA.

11. CocraBieHue IIaHA TPOBEACHUS SKCIEPUMEHTOB PA3HBIX YPOBHEH (OIBITHBIMH,
1a00paTOpPHBIi, IIOJIYIIPOMBIIIUICHHBIH, IIPOMBIILICHHBIM, U3rOTOBIICHUE
OTIBITHO-TIPOMBIIIIJICHHON TapTUN).

N3 Ne 2. Koaddunuent konkopaanuu. [IpaBuia mraHupyeMoro 3KCrepuMeHTa

1. Buasl mapamMeTpoB ONTUMHU3AIMH, O0OOIICHHBIN MapaMeTp ONTHMM3ALUHU, (PYHKIUSL
JKEJIaTeIbHOCTH.

2. Bb10bop THa MaTeEMaTU4ECKON MOJIMHOMHUAIBHON WIIM HHOW MOJEIH.

3. [IpaBuiia moCcTpOEHUs TIIAHOB — IPOOHBIX PEIUIHK.

4. PUCKM TIpH UCIIOJIb30BAaHUH TUIAHOB C JPOOHBIMU PEIUIMKAMHU — BIMSHUE HA TOYHOCTh
MPOTHO3UPOBAHUS (PYHKIIMH OTKIIHKA.

5. Tumbl NIaHOB JKCIEpUMEHTa — IBY- M Tpex (axtopuble miansl Tuna N = m" (N —
HEOOXOUMOE KOJIMYECTBO OMBITOB, M — KOJIUYECTBO YpPOBHEH BapbUPOBAHUS CIIy4aWHBIX
(dak-TopoB, N — KOJIMYECTBO (HaKTOPOB).

6. Koadpounuent konkopmanuu (kod(pUIMEeHT corjacusi) IpH SKCHEPTHOM OIEHKE
BIHUSIHASA (PaKTOPOB HA (PYHKIUIO OTKJIMKA (TapaMeTp ONTHMH3ALINH ).

7. OCHOBHBIE CBOWCTBAa MATPHIIBl MaTeMaTHYECKH IJIAHUPYEMOI'O JKCIEPUMEHTa
(OpTOro-HaJIbHOCTb, POTOTA0ENBHOCTh, CHUMMETPHUUYHOCTb, HOPMHUPOBKA 3SKCIIEPUMEHTAIBHOM
MaTPHIIBI).

8. Meronuka pacdera KOIPQPUIMEHTOB SMIMPUYCCKOTO YPABHCHHS TI0 JIAHHBIM
IIPOBEJEHHOTO IIJIAHUPYEMOT'0 IKCIIEPUMEHTA.

9. Ca3b b dekra dakropa ¢ KodphuIMeHTaMH YpaBHEHHUS.

10. KpuTtepun onTUManbHOCTH IUIAHOB SKCIIEPUMEHTA.

11. BBeneHuwe B pelmIeHHE 1O IOUCKY ONTHMAIBHOIO JKCTPEMAIBHOIO 3HAYCHMS
napameTrpa ONTUMH3AIMM B 00JacTH onpeAereHus QYHKUIUU JBYX U MHOTO(aKTOPHBIX
ypaBHEHUH (MeTo KpyToro BocxoxaeHus bokca-Yuicona u np.).



[NPMJIOXEHUE 2

7 OueHOYHbIE CPeICTBA I IPOBEACHUS POMEKYTOUYHON aTTecTallun
[IpomexxyTouHnast aTTecTaluss HMMEET 1EJIbI0 ONPENCIUTh CTENEHb JIOCTHKCHUS
3aMJIaHUPOBAHHBIX PE3YABTATOB O0YUEHUS 110 JUCITUILIMHE (MOJIYII0) 32 CEMECTP U IPOBOAUTCA B
dbopme sK3aMeHa.
JlaHHBIN pa3aes COCTOUT UX JBYX ITYHKTOB:

a) Ilnanupyemble pe3ynabTaThl OOYYEHHS M OICHOYHBIC CPEICTBA IS POBEACHUS
IIPOMEKYTOYHOM aTTECTALUN.

0) Ilopsamox mnpoBeleHHs NPOMEXKYTOUHOM AaTTECTAallMH, IOKa3aTeldi U KPUTEpUU
OLICHUBAHMS.



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

CTpyKTypHBII
3JIEMEHT

KOMIICTCHIIN U

[Tmanupymble pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Koa n CoAECpPKaHUE KOMIIETCHIIUH

OIIK-4 -

TOTOBHOCTBIO COUCTATh TCOPHUIO U NPAKTUKY JJIA pCIICHUA WHKCHCPHBIX 3a1a4

3HaTh - ocHOBHEIE onpezienenrs | IlepeyeHb TeopeTHYeCKUX BONPOCOB K IK3aMEHY
INIAHUPOBAHUA 1. CBenieHus U3 TEOPUU BEPOSITHOCTU U MATEMATUYECKON CTaTUCTUKH (T€HEpaJIbHAsi COBOKYITHOCTb,
9KCIICpU-MCHTA, BBIOOPKA CITy4alHBIX BEIHYWH, XapaKTEPUCTUKU BEIOOPKH).
- KIACCH(DHKALMIO 2. Busipl niaHUpOBaHUs MATEMAaTUYECKOTO U (PU3HMUECKOT0 IKCIIEPUMEHTOB, IPUHIUIIBI FEOMETPUYECKO-TO
CI10c0-00B BHIOOPA IUIAHA | i1 (hH3MUECKOTO T10/J00Hs 0OBEKTOB YIIPABIICHHS.
IKCIIC-PUMCHTA, 3. [lopsiok npoBeAEHUS TEKYIIETO0 KOHTPOJIS MPOITYKIUH.
TEOPETUIECKUE OCHOBBI 4. IlpuHUMIBI BBIOOpA KOHTPOIUPYEMBIX MapaMEeTPOB M UX YPOBHS B CTaHAApPTaX Ha METAJLTyprHYECKYIO
pacyera K03 u-UHUEHTOB | IpoayKIHIO.
SMIINPUICCKHUX 5. Cratuctuueckoe 000CHOBaHUE 00beMa BEIOOPKU MPU KOHTPOJIE y MOCTABIIUKA U TOTPEOUTETIS.
YPAaBHEHUH PErpeccHH; 6. MeTo1pl TOCTPOEHUSI KOHTPOJIbHBIX KapT.
- OCHOBBI COCTaBJICHUA 7. O01yI0 cXeMy YIpaBJICHUS TEXHOJIOTHUECKUM O0BEKTOM C aJalTHBHBIM OJIOKOM.
MaTpHlI II0JIHOT'O H 8. Teopernueckuil MOAXO0J, MAaTEMAaTUYECKOE CHMYJIHPOBAHME YCIOBUM SKCIIEPUMEHTa, (PU3HUECKUN
Ipo0-HOro (HhaKTOPHOTO JKCIIEPUMEHT.
OKCIIC-PUMCHTA, 9. YcnoBust mogo0us GU3nIecKoro 00beKTa U MaTepruaaIbHON KOMUH.
- METO/IMKY pacyeTa 10. MeToas! BeIOOpa Harbosee 3¢ (HheKTUBHOM CXEMBbI HKCIIEPUMEHTA.
Ko3-¢duinenta 11. VYcnoBus cocraBieHUs IJIJaHA NPOBEIACHHUS JKCIHEPUMEHTOB Ppa3HBIX YpPOBHEW (OMBITHBIM,
KOHKOpAa-Iinu nabopaToOpHbIN, TMONYMPOMBIIUICHHBIH, MTPOMBIIUICHHBIH, W3TOTOBICHHE  OMBITHO-POMBIIIICHHON

MapTUH).
YmeTh - 3¢ (eKTUBHO IIpumepHble NpaKkTHYECKHUE 3aIaHUS IS IK3aMeHAa

PUME-HATh METO/IbI
IUIAHUPO-BAHMUS
JKCIIEPUMEHTA;

- ACII0JIb30BATh
METOJIU-KY
MaTEMaTHYECKOT O
TUTAHUPOBAHUS
IKCIIEPU-MEHTA;

1. Haxoauth sKcTpeMasibHOE 3HAYEHME MapamMeTpa ONTHUMH3ALMMU B O0JacTU ompeaeneHus QyHKIHU C
MIPUMEHEHUEM UTTEPALIMOHHOIO NOIIArOBOI0 METO/a B HAIIPaBJIEHUH I'PaJUEHTA.

2. CTpouTh BapHaHThl MaTpPUIbl JIPOOHOTO 3KCIEPUMEHTa THUIMa 2%t 2°2 ornpeaensiTh Ko3pUIUEHTHI
ypaBHEHHS 10 U3BECTHOMY allroput™my: & = (ZXiY;)/n, ap = Zyi/n.

3. CTpouTh MaTpuIly TOJHOTo (aKTOPHOTO FKCrepuMenTa Tumna 2" —22n 2% onpenensaTh Ko3PHUITUESHTHI
ypaBHEHHS 10 U3BECTHOMY allropuT™My: & = (ZXiY;)/n, ap = Zyi/n.

4. TlpoBOoAUTH KOPPEKTHPOBKY TOYHOCTH YpPAaBHEHMSI PErpecCcUM B TEUYEHHWHU BPEMEHH 10  MAacCUBY
pasHocTel Mexay (aKTHUYECKUMH JaHHBIMH KOHTPOJBHOM BBIOOPKM M PAaCUYETHBIMH 3HAYEHUSMH IO




CrpyKTypHBII

[Inanupymsble pe3ysbTaThl

2JIEMEHT OrneHoYHBIE CPECTBA
0o0y4eHus

KOMIIETEHIIMH
- COCTaBIIATh MATPHUILY PErPECCHOHHOMY YPaBHEHHUIO  (Yopaxr. Ypacu.). ECIH cpenHee OTKIOHEHHE MEHee CTaTUCTUYECKOTO
MOJTHOTO U JPOOHOTO napamerpa - CTAaHIapTHOTO OTKJIOHEHHUS S, TO YpaBHEHHE NMPU3HAETCS aJIeKBaTHBIM. B MPOTUBHOM ciiydae
(daxkTopHOTO IIPOBOJIUTCS KOPPEKTHPOBKA YPAaBHCHHS ITyTEM M3MEHEHHS 3HAYEHHs €ro CBOOOTHOIrO 4jeHa: doy = g -/+
AKCIIEPU-MEHTA; Z(Ypaxcr. — Ypacu)/N, TAE N — 00BEM KOHTPOIBHOW BBIOOPKH, 3HAK -/ MOKAa3bIBET, YTO, €CIH CpEnHEe
- IPUMCHSTH B paboTe OTKJIOHEHUS AYj MMeeT 3HaK /-, TO KOPPEKTUPOBKA 3HAYCHUS dp OyJET COOTBETCTBEHHO -/+AY;.
OKCIIEPTHYIO OLICHKY 5. PaccuuteiBath KOI((UIMEHTHI PETPECCHOHHOTO ypaBHEHHUs (MO BBIOOPKE, MPEIIONKCHHON
3HAa-YMMOCTH (paKTOPOB, | MpernojaBaresieM) Mocie MPOBEACHUS KOPPEISIIMOHHOIO aHaIn3a, OTCEHBAHUSA HE3HAYMMBIX (haKTOPOB U
OTT-PeICTISIONTIX OTIpE/ICTICHUS CBSI3H 3aBUCHMBIX M HE3aBHCHMBIX MTEPEMEHHBIX.
(GYHKIMIO OTKIIMKA

Bnaners - IPAKTUICCKUMH 3agaHue Ha pelieHne 3214 13 MPo¢eCHOHAILHOMH 00J1aCTH, KOMILJIEKCHBIE 32 IaHUs

HaBBI-KaMH T10
MPUMECHEHHIO METO/1a
ITAHUPOBAHMS
IKCIIEPUMEHTA;

- MeToJ1aMu (PU3HUECKOTO
U TEOMETPUICCKOTO
MO-100HS;

- ipopeccroHaIbHBIM
SI3BIKOM TTPEIMETHOM
001acTH 3HAHUS

1. Meronmamu pacdyera K03()UIIMEHTOB PETPECCHOHHOTO ypaBHeHUs ¢ mpumeHenneM MHK u onpenenenuem
[IapaMeTpPOB KayecTBa IIOJYYEHHOIO YpaBHEHHMS IO IIOKa3aTessAM RL R, F t, Seur (COOTBETCTBEHHO
KodpunreHTa AeTepMUHAIMK, KOI(PPHUIMEHTA MHOXKECTBEHOW KOppeisuud, Kputepus Owumepa,
ko3 unrenta CTbIOIEHTa, OCTATOYHOTO CTAHJAPTHOT'O OTKJIOHEHHS).

2. IlpaBmiamMu paoKa3aTeNbCTBAa aJIeKBAaTHOCTU YPAaBHEHMsI pEallbHOMY IIPOLECCY IYTEM CpaBHEHUS
BBIIIEYKA3aHHBIX B I1. | mapaMeTpoB ¢ UX TAOJMYHBIMU 3HAYEHUSMHU B 3aBUCHMOCTH OT 00beéMa BbIOOPKH,
3HAYMMOCTH ITOKa3aTEIICH.

3. HaBblkaMu uccienoBaHMS U HOCTPOEHHS (PU3MYECKMX MOJeNeil MpOLEeccoB ¢ Y4YeTOM INPHHIIMIIOB
noxo0us.

4. KOMITJIEKCHBIM MOJXOA0M K PELICHHIO 33/1a4 IUIAHUPOBAHHS SKCIEPUMEHTa C BBIOOPOYHBIM W/WIIH
CyMMapHbIM HCIOJIb30BAHUEM BBIIEIIPEICTABICHHBIX ITPUEMOB, IPAKTUK, TEXHOJIOTUH IS MOIY4EHUS
3¢ (EeKTUBHOIO KOHEYHOTO pe3yJbTaTa.

5. Ilpuemamu KpyTOro BOCXOXACHUS IPU MIOUCKE SKCTPEMAIIbHBIX 3HAUEHUI (YHKIIMY OTKJIMKA, TapamMeTpa
ONTUMU3ALNH.

Kon u conep:xxanne komnerenmuu: [1K-2 - cnocoOHOCTHIO BEIOMpPATh METO/IBI HCCIIEA0BAHNS, TUTAHUPOBATH U TIPOBOJIUTH HEOOXOIUMBIC

OKCIICPUMCHTBI, HHTCPIPECTUPOBATD PE3YJIbTAThI U ACJIATh BHIBO/bL

3HaTh

- METO/IbI INTAHUPOBAHUS
JKCIIEPUMEHTOB Pa3HOIo
YPOBHS;

Hepeqeﬂb TCOPETHYECCKHUX BONPOCOB K IK3aMECHY

1. [IpaBuia mocTpoeHuUs MIAHOB — APOOHBIX PETLIHK.
2. Pucku npu MCrosib30BaHUHU TUIAHOB € APOOHBIMHU PEIUIMKaMU — BIMSIHUE HA TOYHOCTh IPOTHO3UPOBAHUS




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

- c110coOBI COCTaBJIECHUS
IJIAHOB
MaTEMaTHYECKO-TO
JKCIIEPUMEHTA;

- IpOLIE Pl ITOUCKA
ON-TUMAJIBHBIX PEIICHUN

(yHKIIMH OTKIIMKA.

3. Tunbl NIaHOB SKCIEPUMEHTa — ABY- U Tpex (akropubie mianel TMna N = m" (N — HeoOxomumoe
KOJIMYECTBO ONBITOB, M — KOJMYECTBO YPOBHEW BapbHUpPOBAHUS CIydailHBIX (paKTOPOB, N — KOJUYECTBO
(hakTopoB).

4. Metoasl pacdera ko3 dulMeHTa KOHKOopAauu (K03 (GUIIMEHTa COTJIachs) IPH SKCIEPTHOW OIICHKE
BIHSIHUA ()aKTOPOB HA (PYHKIIMIO OTKIIMKA (TTapaMeTp ONTHMH3AIINN ).

5. OcHOBHBIE CBOWCTBAa MAaTpPHUIIBI MAaTEMaTUYECKH IUIAHUPYEMOTO SKCIEPUMEHTa (OPTOTOHAIBHOCTD,
POTOTAa0ETFHOCTh, CHMMETPHYHOCTH, HOPMHUPOBKA SKCIIEPUMEHTAIEHOW MaTPHUIIBI).

6. Meroauky pacyera KOd(h(GUIMEHTOB OHMIHPUYECKOTO YpPAaBHEHHUS MO JaHHBIM MPOBEICHHOIO
TUTAHUPYEMOT'O SKCIIEPHMEHTA.

7. Ca3b addekra daktopa ¢ kKodphumeHTaMl ypaBHEHHUS.

8. Kpurepnun onTUMaaIbHOCTH TUIAHOB SKCIIEPUMEHTA.

9. Metoabl pelieHus MO MOUCKY ONTHMAIBLHOTO AKCTPEMAaIbHOTO 3HAYEHHS MapaMmerpa ONTHUMH3AINHN B
obmactu ompeneneHuss GyHKIUU IBYX M MHOTO(AKTOPHBIX YpPaBHEHHUH (METOJ KPYTOTO BOCXOXKIICHHSI
boxkca-Yuiicona u np.

10. Kputepun onTUMalbHOCTH TUIAHOB SKCIEPUMEHTA.

YMmern

- IPUMEHATh METOBI
IUTAHUPOBAHUS
DKCIEPU-MEHTOB PAa3HOTO
YPOBHS ;

- COCTAaBJIATH IUIAHBI
Ma-TeMaTUYECKOTO
DKCIIEPU-MEHTA;

- HaXOJIUTh ONTUMAJIbHbIE
pELIeHUs U3BECTHBIMU
MeTOoIaMH1

IIpumepHble NpaKkTHYECKHUE 3a1aHUS IS IK3aMeHAa

1. PacuuthiBaTh K03()PUIMEHT KOHKOpAALUHU (KO3PPUIUEHT COTJIacusl) MPU SKCIIEPTHON OLICHKE BIMSHUS
(akTOpOB Ha (PYHKIHUIO OTKJIMKA (TapaMeTp ONTHMU3ALINN).

2. OrcenBaTh HE3HAYMMEBIE (PAKTOP aHATM3HPYEMOH BBIOOPKH, 3aJIaHHOW TpernoaaBaTesieM. OnpeaensiTs
CTaTUCTUYECKM 3HAUYMMBIE CBSI3M MEXKIY 3aBUCHMBIMH M HE3aBUCHUMBIMHU IIEPEMEHHBIMM U BHUJA
PErpecCUOHHOM 3aBUCUMOCTH, a TAK)KE MEXK]ly HE3aBUCUMBIMU NIEPEMEHHBIMH.

3. CTpouThb rucTorpaMMy CirydaifHOW BEJIMYHMHBI 110 BHIOOPKE, 33JaHHOM MperoiaBaTeNieM.

4. PacuuThiBaThb CTATUCTHYECKHE IapaMeTpbl CIydyalHOM BEJIWYHMHBI B  BBIOOpKE,
IIPENOJaBaTENIEM.

5. CocTaBnATh IJ1aH MPOMBIIIJIEHHOTO SKCIIEPUMEHTA 10 HAMIPaBJICHUIO, 3aJaHHOMY MPEIo/1aBaTeIeM.
6. IlpeacraBisTh cxeMy ynpaBieHUs] 00bEKTOM HCCIICAOBAHUS, PETYIUPOBAHUS C aJaITUBHBIM OJIOKOM.

3aJaHHOMI




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Bnanets

- METOIaMU
IUTAHUPOBA-HUS
9KCTIIEPUMEHTAMH PA3HOTO
YPOBHH,

- METOTUKOM TIOJIHOTO H
JIPOOHOTO
MaTeMaTHYEeC-KOTo
9KCICPUMECHTA;

- METOJIaMHU OITPECICHHUS
3KCTPEMAaIbHBIX
3HAYe-HUH MPH TOUCKE
ONTHU-MAaJIbHLIX 3HAYCHUHU

3ajanue Ha pelieHHe 327124 U3 NPO(ecHOHAJIBLHOMH 00/1aCTH, KOMILJIEKCHbIE 32IaHUS

1. Metonamu BeIOOpa 3()(heKTUBHBIX MPABUII IPOBEACHUS UCCIICAOBAHUN I TOCTUKEHUS TOCTABICHHBIX

LEeJIEN.

2. HaBbIkaMu IOCTPOEHMSI TUCTOIPAMM U MHTENIPETALIMM UX PE3YIbTaTOB.

3. IIpaBunamMu MOCTPOCHHUSI TJIAHOB MOJHOTO U JIPOOHOTO MaTeMaTHYECKOTO IKCIEPUMEHTa (OTCeUBaHUE

HE3HAUYUMBIX (PAaKTOPOB W BHIOOP KOJIMYECTBA YPOBHEW BapbUpPOBaHUS (PAKTOPOB, HCIIOIB30BAHNE

[IPUHLHIIOB CHMMETPHH, OPTOTOHAIBHOCTH, POTATabeIbHOCTH, HOpMupoBKH) Tuma 2°, 2°, 231, 2°2 ¢ on-
peneneHreM KodpPUIMESHTOB YpaBHEHHUS 10 H3BECTHOMY alropuTMy: & = (Zx;y;)/n, a = Zyi/n.

4. IlpmemamMu TOYHOTO BBIMOJIHEHMS IIJJaHA OKCIEPUMEHTa B PAa3HBIX YCIOBUAX J1a0OPAaTOPHBIX,

MIOJIYIIPOMBIIIEHHBIX, IPOMBILUIEHHBIX) C 00€CTIEYEHUEM YEThIPEX MPUHIIUIIOB IUIAHA.

5. Brnagets anpuopHoit nuHopmanuelr 06 00beKTe Hccae0BaHus, PEryIUPOBaHUs 11 BhIOOpa Hanbomee

palMOHAIBHOTO IIJIaHa SKCIIEPUMEHTA.




Memoouueckue pekomenoayuu 0 HOO20MOBKU K IKIAMEHY

DK3aMeH SBJISIETCS HEOThEMIIEMOM YacThi0 y4eOHOro Mpolecca U MPU3BaH 3aKPENUTh U
YIOPAIOYUTh 3HAHHS CTYJEHTA, MOJIyY€HHBIE Ha 3aHATHSAX M caMocTosTelabHO. Kpome Toro,
HOJArOTOBKA K 3K3aMEHY HaIlpaBlieHa Ha INPUMEHEHHUE IOJYyYEHHbIX 3HAHWM I pelIeHUs
NPaKTUYECKUX 3a/a4 M0 CIEeHaTbHOCTH, Mpodio moAroToBku. Ha mpoBexeHue sk3ameHa
OTBOJATCS Yachl 3aHATHH IO PACIIUCAHHUIO.

Cnaue »K3aMeHa MNpPENLIECTBYET paboTa CTyJEHTa Ha JEKUMOHHBIX, CEMHHApCKUX
3aHATUSAX M CAMOCTOATENbHAs paboTa MO W3YYEHHUIO MpeaMeTa U MOATOTOBKU pedepaToB U
KypcoBbIX pabor. OTCyTCTBHE CTyJEHTa Ha 3aHATUSAX O€3 YBOKUTEIbHOW NPUYUHBI U
HEBBINIOJIHEHUE 3aJJaHUH CAaMOCTOSITENIbHOW PabOThl SABISETCS OCHOBAaHMEM Il HENOMYIIEHUS
CTY/ICHTA K 9K3aMEHY.

IToaroToBka K 5K3aMeHy OCYILECTBIISETCSI HA OCHOBAHUU METOJMYECKUX PEKOMEHAALni
0 IUCIUTUIMHE U CITUCKA BOIPOCOB M3y4aeMOM JUCIUIUINHBI, KOHCIIEKTOB JIEKIUH, y4eOHUKOB 1
y4eOHbIX T0cOOuil, HaydHbIX cTaTeil, UH(HOPMAIMU CPEbl HHTEPHET.

3a 3-4 nHA NOATrOTOBKU 00y4YaeMblil TOJKEH CUCTEMAaTU3UPOBATh 3HAHUS, [TOJIyUEHHBIE B
TedyeHue cemecTtpa. BHauane ciemyer mpocMOTpeTh BECh MaTepHal JAUCLUIUIUHBI (MOAYIS) U
OTMETHUTh TPYIHBIC I ceOst Borpockl. O0s3aTeNIbHO B HUX pa3oOpaThes. B cimydae HeymadHOTro
pe3yibTara Takoro pasbopa, cieayeT 3alaTh 3TH BONPOCH! IPENOJaBaTeN0 Ha KOHCYJIbTallUU
nepesa SK3aMEeHOM, TIOCEIIeHHe KOTOPOW B 3TOM CiIydae SIBISeTCS MOJIE3HOW U JKenaTenbHoi. B
UTOTe Mepell SK3aMEHOM LIeJIecOO0pa3HO MOBTOPUTh OCHOBHBIE ITOJIOKEHUS AMCLUILIMHBI C
OTMETKOMW CTETIEH! YCBOCHUS MaTepHaa.

OcHOBHbIE NpaBUJIa MOATOTOBKU K IK3aMEHY.

1. JIyumie cpa3y COpHEHTHPOBATHCS BO BCEM MaTepralie 1 000CHOBAHO PACTIONIOXUTH BECh
MaTepHall COrJlacHO 3K3aMEHALMOHHBIM BOIPOCAM WJIM BOIIPOCaM, 00CYKJaeMbIX Ha cCeMUHapax.
Ota paboTa MOXKET 3aHSATh MHOTO BPEMEHH, HO TJaBHOE — ATO OPUEHTHPOBAHUE B HM3ydaeMOU
JTUCLUTUIMHE.

2. Cama noaroToBKa He JOJHKHO ObITh CBSI3aHa C «3allOMUHAHUEMY, a B IEPBYIO OUEpEb —
C MEePEeOCMBICIIEHUEM MaTepualla, U Jake pacCCMOTPEHHEM aJIbTePHATUBHBIX UACH.

3. CTyaeHT JOIDKeH MPOJAEMOHCTPHPOBATH HA DK3aMEHE, YTO OH YCBOWJI «BCE», UTO
TpebyeTcs 1o nmporpaMmme 00y4eHus: WIK 1o MporpaMMe KOHKpETHOro npemnojanarens. [lanee oH
MOYKET BBICKa3aTh WHBIC, HO APTYMEHTUPOBAHHBIE TOUKH 3PCHHUS.

6) HOpﬂI[OK NMPpOBCACHUSA l'lpOMC)KyTO‘-lHOifI aTTeCTaluu, MoKa3arejiu U KPUTECPUH
OIICHUBAHUA

[Ipomexxyrounas arrectanus 1o nucuuiuinee «llimaHnpoBaHue SKCIIEPUMEHTA)» BKITKOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHUS 00yYaIOLUMUCS 3HAHUI, U
NpaKTUYEeCKHE 3a/laHusl, BBIABISIONIME CTEMEeHb C(OPMHUPOBAHHOCTH YMEHUIH W BIaJeHUH,
IpOBOJIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JIaHHOW JUCUUIUIMHE MPOBOJUTCA B YCTHOH (opMe Mo sK3aMeHAllMOHHBIM
OuneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKMX BOIPOCA M OJHO IMPAKTHUYECKOE
3aJlaHue.

Kpumepuu oyenxu (6 coomeemcmeuu ¢ opmupyemoiMu KOMNEmeHyusmMu u
NIAHUPYeMbIMU pe3yTbmamamu 00yyenus):

— Ha OIICHKY «HeyI0BJeTBOpUTeabHO» (1 Oamn) — oOydaromuiics He MOXKET MOKa3aTh
3HAHHS Ha YPOBHE BOCIPOU3BEACHHUS U OOBSCHEHHS HHPOpPMAIMM, HE MOMKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4;

- Ha OLICHKY «HEY/J10BJEeTBOPUTEILHO» (2 Oaa) —00ydJaromuicss AeMOHCTPUPYET 3HAHUS
He Oomnee 20 % TeopeTHUecKoro MmarepHaia, JOMYCKaeT CYIIECTBEHHBbIE OIIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYyalbHble HABBIKU PEIICHMsI IPOCTHIX 33/1aY;

— HAa OILEHKY «YyIOBJIETBOPUTENbHO» (3 0amra) — oOydamuics IEMOHCTPHUPYET

MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMH, B XOJ€ KOHTPOJBHBIX MEPHUIPUATUI



JOITYCKAIOTCS OIIMOKH, TPOSBISETCS OTCYTCTBHE OTACIbHBIX 3HAHWUW, yMEHUW, HaBBIKOB,
00yYaroIMHCsT UCTBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHUS NPH ONCPUPOBAHWH 3HHAHUSAMHU U
YMEHHSIMH IIPU X TIEPEHOCE HAa HOBBIC CUTYAIUH;

— Ha OIICHKY «Xopomoy» (4 6amna) — oOydJaroIUiics TeMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIMYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJTHCHHUS TIPU aHATUTUYECKUX OTIEPAIIUsX, IepeHOCce
3HAHWI U YMEHU HA HOBBIC, HECTAH/IAPTHBIC CUTYAIUH;

— Ha OILICHKY «OTJIUYHO» (5 0aJI0B) — 00yUaIOUIHiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHSACT TMPAKTHYECKUE 3aJaHHsi, CBOOOIHO OIEpUpPYET
3HAHUSIMH, YMCHHUSIMH, IPUMEHSCT WX B CHTYAIHsIX MOBBIIICHHON CIIOKHOCTH.



