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1 Iles1u ocBOEHUSI AMCUMILTUHBI (MOLYJI51)

Lenbto ocBoenuss wmoxayias aucuumiauebl b1.6.20 6moka 1 yuyeOGHoro mianHa
«I[InarupoBaHue SKCIIEPUMEHTa» SBISECTCS MOATOTOBKA OakamaBpoB 1o HarpasieHuio 22.03.02
«Metamnyprusiy U npoguiao 1moarotoBkd «OO0paboTka METalIoB M CIUIABOB JIaBJIEHUEM
(TpoKaTHOE MPOM3BOJICTBO)» - 320YHOH (POpPMBI 00yUeHUs K TPOPECCHOHATHLHOM IEITETFHOCTH B
cooTBeTcTBUM ¢ TpeboBanusmu ®DexnepanbHoro l'ocyaapcTBeHHOro 00pa30BaTENBHOTO
CTaHJapTa.

3amauell M3yuyeHHs] TUCHMIUIMHBI SBISETCS IOATOTOBKA CTYAEHTOB K TBOPYECKOMY
PUMEHEHHIO TIOJTYYCHHBIX 3HAHUH TP CO3/IaHUHU HOBBIX U COBEPIICHCTBOBAHUIO JCHCTBYIOIINX
TEXHOJIOTUYECKUX MPOLIECCOB, POPMUPOBAHUIO Y CTYJEHTOB CUCTEMBI 3HAHUH 110 IUIAHUPOBAHHIO
HKCIIEPUMEHTOB BO BcexX cepax yuyeOHOM M IPOM3BOJCTBEHHOW AEATEIbHOCTU. OJTa 3ajada
pelaeTcs cielyIuMHI CIIOCO0aMHu:

- IaTh MOHATHS 00 OLIEHKE YKCIIEPUMEHTAIBHBIX JTaHHBIX, TeHEPAIbHOW COBOKYITHOCTH U
BBIOOPKH U3 HEE CIy4YaiHbIX BEJINYNH;

- c¢hOopMHUpPOBATh y CTYyJCHTA TPEJACTABICHUS O KOPPEISIIHOHHOM W PErpPEeCCHOHHOM
aHalu3aX, METOJMKE OLEHKM U OTCEHBAHUHU pPAa3IMYHBIX (AKTOPOB BBIOOPOK CIIydalHBIX
BEJINYHH;

- HAy4yuTh OOy4Yarolluxcs METOAaM IUIAHUPOBAHHOTO HKCHEPUMEHTAa M IOUCKa
ONITUMAIILHBIX 3HAYCHNH (DYHKIIH OTKIIMKA B ONPE/IeIEHHON 001aCcTH CylecTBOBaHUS (haKTOPOB
TEXHOJIOTUYECKOTr0 MpoLIecca;

- TIPUMEHSTHh METOJbI TUIAHUPOBAHHOTO IKCIIEPUMEHTA JUIS OOJIErdeHHs pacueToB NpHU
NPUMEHEHUHU JPOOHOr0 (PaKTOPHOTO HIKCIIEPUMEHTA.

2 MecTo IUCHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHO MPOrpaMmMsbl

Jucuunnuna [lnanupoBanue 3KCepUMeHTa BXOAUT B 0a30BYIO 4acTh yUyeOHOIo IUIaHa
00pa30BaTeNbHON MPOrPAMMBI.

Jig  w3ydeHus  JAUCHUIUIMHBI — HEOOXOAMMBI  3HaHMs  (YMEHHsA,  BIAJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCHUIUINH/ IPAKTUK:

Marematuka

MareMarnueckasi CTaTUCTHKA B METAJLUIyPTUH

®duznka

WNudopmarrka u MHGOPMAITMOHHBIE TEXHOJIOTHH

Xumus

3HaHus (YMEHHUs, BIAJCHM), OTy4YEHHbIE NIPU W3YYEHUH JaHHOW AMCLUIUIMHBI OyIyT
HEOOXOIUMBI [T U3yUYSHHS TUCIUTLIIIH/ TIPAKTHK:

MeTobl ONITUMH3AIMH IPOLIECCOB 00PAOOTKH METAIIIOB JaBICHUEM

MeTo1bI OITUMU3ALMN TEXHOJIOTHYECKUX TIPOLIECCOB

MopenupoBaHue NpoLECCOB POKATHOIO IIPOU3BOACTBA

[ToaroroBka K 3aIIuTe U 3aIMTa BHITYCKHOM KBaTU(UKAIIMOHHONW pabOThI

ITonroroBka k cade ¥ caada rocyJapCTBEHHOIO DK3aMEHa

VY4eOHO- uccnemoBaTeNnbCKas padoTa CTyIeHTa

3 Komnerenuuu odyuariierocsi, fopMupyembie B pe3yJibTaTe 0CBOECHUsI

AUCHMIUIMHBI (MOIYJIf) U IVIAHUPYEMbIe pe3yJbTaThl 00yYeHus1

B pesynbrare ocBoeHus aucuurinHbl (Moayis) «llmaHupoBaHHMe HKCIIEPUMEHTa»
oOyJaromuiicst 1oykeH 001a1aTh CIeAYIOIUMU KOMIIETEHIUSIMHU:

CTpyKTypHBII [Tnanupyemplie pe3yabTaThl 00ydeHUs
QJIEMCHT
KOMIIETEHIINH




OIIK-4

TFOTOBHOCTBIO COUYCTATh TCOPHUIO U MPAKTUKY IJIA PCIICHUS MHKCHCPHBIX 3a/la4

3HaTh

- OCHOBHBIC OIIPCACIICHUS MIIAaHUPOBAHUSA SKCIICPUMCHTA,

- KaccudUKaIo crmoco00B BEIOOpA TIaHa SKCIIEPUMEHTA, TEOPETUICCKUE
OCHOBBI pacuera KO3PPUIIMECHTOB YMIUPUIECKUX YPABHEHHUI PETPECCHH;

- OCHOBBI COCTABJICHUS] MATPHII IOJTHOTO ¥ JPOOHOTO (haKTOPHOTO
IKCIIEPUMEHTA;

- METOJMKY pacyera K03 uimeHTa KOHKOPAaIuu

VYMeTh

- 3()EeKTUBHO MPUMEHATH METO/Ibl TUITAHUPOBAHMUS SKCIICPUMEHTA,

- ICTIOJIb30BaTh METOIMKY MaTEMaTHUECKOTO TNIAHMPOBAHUS SKCIICPUMEHTA;
- COCTaBIIATh MATPHILy MOJHOTO U JPOOHOTO (PaKTOPHOTO IKCIEPHUMEHTA;

- IPUMEHSATH B pab0Te KCIEPTHYIO OLEHKY 3HAYMMOCTH (haKTOPOB,
OIIPEIETAIOMUX (QYHKIHIO OTKIIMKA

Bnanets

- IPAaKTUYCCKUMHU HAaBbIKaMU I10 IIPUMCHCHUIO MCTOAA IIJIIAHUPOBAHUA
9KCIICPUMCHTA,

- METOAaMH (1)I/ISI/I‘IGCKOFO U rCOMETPHUICCKOI 0O HOJIO6I/I$I;

- HpO(beCCI/IOHaJIBHLIM SA3BIKOM Hpe,HMeTHOﬁ 00J1aCTH 3HAHUS

IT1K-2 cnocoOHOCTBIO BBI6I/IpaTB MCTOAbI UCCIICAOBAHNS, INIAHUPOBATH U ITPOBOJUTDH
HGO6XOI[I/IMI)I€ OKCIICPUMCHTBI, MHTCPIPECTUPOBATDH PC3YyJIbTAThl U ACJIATh BHIBO/IbI

3HaTh

- MCTOBI IJIIAHUPOBAHUSA SKCIICPUMCHTOB PAa3HOTI'O YPOBHA;

- CITOCOOBI COCTaBJICHHUS IIAHOB MAaTEMaTHYECKOT'O OKCIICPUMCHTA,
- IpOUCAYPHI IIOUCKA OITUMAJIBHBIX peIJ.IeHPIfI,

OKCTPEMAJIbHBIX 3HAYCHHI IIpU MMOUCKE ONTUMAJIBHBIX 3HAYCHUH

YmMmers

- IPUMEHSTh METO/IbI INIAHUPOBAHNUS SKCIIEPUMEHTOB PAa3HOI'O YPOBHS ;
- COCTaBJIATH IIJIAHBI MATEMAaTUYECKOTO DKCIIEPUMEHTA;
- HAXOJUTh ONITUMAJIBHBIE PEIICHHSI U3BECTHBIMUA METOJaMU

Braaners

- MCTOAaMH IUIAHUPOBAHHUA SKCIICPUMCHTAMU Pa3HOI'0 YPOBHA,

- MCTOHHKOﬁ ITIOJIHOT'O 1 I[pO6HOFO MAaTCMAaTHYCCKOI'O OKCIICPUMCHTA,
- MCTOAaMU OIPEACIICHUSA SKCTPECMAJIBHBIX 3HAYCHHI IIpU MMOUCKE
ONTUMAaJIbHEIX 3HAYEHHI




4. CTpykTypa, 00bEM H coaepkaHue TUCUHUIIIMHBI (MOYJIs1)
OO0wast Tpy10eMKOCTh AUCLUIUIMHBI COCTaBIsAeT 4 3aueTHbIX enuHUIl 144 akan. 4acoB, B TOM

YHUCJIC!:

— KOHTaKTHas paboTta — 72 akaj. 4acosB:
— aynaTopHas — 68 akaj. 4acos;
— BHEAyAUTOpHAs — 4 aKkaJi. 4acoB

— caMocTosTeNbHasI pabota — 36,3 akaJ1. 4acos;

— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

d)opMa aTTeCTaluu - SK3aMCH

AynutopHas 3 s
KOHTaKTHast paboTa E = ®dopma Tekyero
=
B aKaj. yacax o Bu KOHTPOJIA
Pazzen/ Tema 2, (B axaz. acax) e A . p Kon
> & ©| caMocTosATENbHON | YCIIEBaeMOCTH U
IUCIUTIIINHBI N = . | xoMneTeHUMU
o & paboThI MIPOMEKY TOYHOM
na6. | mpakr. [ €8
Texk. - | TPAKT. | =g aTTeCTaIuu
3aH. | 3am. | O &
1.
1.1 Beenenue. CeeHust U3
TECOPUH  BEPOSATHOCTH U
MaTeMaTH4YeCKOM
CTaTHCTHKH  (TeHepanbHas
COBOKYITHOCTb, BBIOOpKa ITpopaboTka Texymmit
CITy4aiHbIX BEITUYHH, TEOPETUYECKOTO Y
KOHTPOJIb
XapaKTEPUCTUKH BBIOOPKH). (JIeKIIOHHOTO) CHCBACMOCTH
ITonsTue 0 BHUJIaX 4 4 MaTtepuana. Y ’ TIK-2, OIIK-4
[IpoBenenue
TUTAHUPOBAHUS Uzydenne
pacueTHbIX paboT ¢
MaTeMaTHYECKOTO u JIOTIOJTHUTEIBHOTO
npumenenneM [1K.
(huznveckoro MaTepHara.
IKCIIEPUMEHTOB, MPUHITUIAX
TEOMETPH-YECKOTO u
(uznueckoro noaoous
00BEKTOB YIPABJICHUS.
1.2 Craructudeckue
METOABl B YIpPaBICHUHU IIpopabotka
Ka4eCTBOM npoaykiuu.| 6 TEOPETHYECKOTO
Texyuuit KOHTPOJIb (IexunoHHOTO)
MPOIYKIIHH. TpuHIATIB Marepuana.
BBIOOpa  KOHTPOJIUPYEMBIX N3zyuenue
napaMeTpoB M MX ypPOBHS B JIOTIOJTHUTEIIEHOTO
CTaHAapTax Ha Marepuara. Texyuuii
METaJLTyprU-4eCKYyT0 ITpopaboTka KOHTPOJIb
IPOAYKIIHIO. METOANYCCKUX CIICBAEMOCTH.
POyl 5 5 | 5 e Y TK-2, OTIK-4
Crarucriueckoe YKa3aHUH K [IpoBeneHue
000CHOBaHHE obbemMa MIPAaKTUYECKUM | pacdeTHbIX paboT ¢
BBIOODKH TPH KOHTPOJIE Y 3aHITHSIM, npumeHenueM [1K.
MOCTAaBIIHKA " COCTaBIICHHE
norpedurens. KoHTposbHbIE KOHCIIEKTa,
KapThl. Obmas cxema TIOATOTOBKA
yIpaBIeHUs OTBETOB 110
TEXHOJIOTHYECKUM KOHTPOJILHBIM
00BEKTOM C aJanTUBHBIM BOIIpOCaM.
O1I0KOM




1.3 XapakTepuCTHKH BHIOB

9KCIIEPUMEHTOB
. IIpopaboTka
(Teopernueckuil  moaxof,
TEOPETUYECKOTO
MaTeMaTHYeCKOe
. (mexunoHHOTO)
CUMYJINPpOBa-HUEC ycCJ10BUH
N Marepuaia.
IKCIIEPUMEHTa, (DU3HYECKUI
Uzydenne
9KCIIEPUMEHT), YCIIOBHSA
JIOTIOJTHUTEIBHOTO
oTo0us ¢bu3ngeckoro .
o Marepuaa. Texymmmii
00-beKTa M MaTepuaIbHON
[TpopaboTka KOHTPOJIb
Komuu.  Beibop  nanbonee METOIMYECKUX CIIEBAEMOCTH
s dexTuBHON CXEMBI N Y I1K-2, OIIK-4
YKa3zaHUH K ITpoBeneHue
JKCIIEPUMEHTA.
MPAaKTHYECKUM | pacdyeTHBIX paboT ¢
CocraBienue IU1aHa
3aHATUAM, npumenenueM I1K.
MPOBEACHHS SKCIEPHMEHTOB
. . COCTaBJICHHE
Pa3HBIX YpOBHEH (OIBITHBIH,
. KOHCIIEKTa,
11ab0paToOpHBIH,
. HOATOTOBKA
MOy IPOMBIIIJIEHHBIH,
. OTBETOB IO
MIPOMBIIUICHHBIH,
KOHTPOJIBHBIM
M3TOTOBJICHUE
. BOIIPOCAM.
OTIBITHO-TIPOMBIILIEHHON
MapTHN)
ITpopaboTka
TEOPETUYECKOTO
(JIEKITMOHHOTO)
MarepHaia.
1.4 Bmenenune B METOIUKY P
Uzydenne
TUTAHUPOBAHUS
JIOTIOJTHUTEIBHOTO
JKCIIEPUMEHTA (oOmme .
MaTtepuana. Texymmmii
TIOHSATHSI, IPUHIUIBI). Bub
[TpopaboTka KOHTPOJIb
11apa-METDOB -OUTHMHUALUIH, METOIMYECKUX CIIEBAEMOCTH
000011EHHBII napamerp o y TIK-2, OIIK-4
YKa3zaHUH K ITpoBenenue
ONITHMU3ALINH, byHKIHS
MPAaKTHIECKUM | pacdeTHBIX paboT ¢
JKEJIaTeIbHOCTH. Bri6op
o 3aHATHAM, npumenenueM [1K.
THITa MaTeMaTHYeCKOM
. . COCTaBJICHHE
IIOJIMHOMHAJIBHON HWJIM UHOH
KOHCIIEKTA,
MOJIENH.
MTOJrOTOBKA
OTBETOB 110
KOHTPOJIbHBIM
BOIIPOCaM
. . IIpopabotka
1.5 TlonHeld u APOOHBIHA pop
. TEOPETHYECKOTO
(haKTOPHBIA  IKCIIEPUMEHT.
(JIEKLIMOHHOTO)
IIpaBuna HOCTPOEHUS
Marepuana.
TUIAHOB — JPOOHBIX PEIUIHK.
N3zyuenue
Pucku npu ucnonb3oBaHUU
JIOTIOJTHUTEIBHOTO
TUTAHOB c POOHBIMU .
Marepuara. Texyuuii
peIiMKaMu — BIIUSHHE Ha
[IpopaboTka KOHTPOJIb
TOUHOCTH TPOTHOSHPOBATHA METOAMYECKHX CIIEBAEMOCTH
(yHKIMM  OTKIMKA. TUIBI N Y IK-2, OIIK-4
YKa3aHUH K [IpoBeneHue
IUIAHOB ~ JKCIEpPUMEHTa —
MIPAaKTUYECKUM | pacdeTHbIX paboT ¢
IBYy- W Tpex (aKTOpHBIC
_ 3aHITHSIM, npumeHenueM [1K.
wranel Tama N = mn (N —
COCTaBJICHHE
HEOOXOIUMOE  KOJIHUYECTBO
KOHCIIEKTa,
OIBITOB, M — KOJHYECTBO
2 MIOArOTOBKA
YpOBHEH BapbUPOBaHHUS
N OTBETOB IO
Clly4aiHbIX (haKkTOpOB, N
KOHTPOJILHBIM

KOJINYECTBO (haKTOPOB)

BOIPOCaM




IIpopabotka

1.6 Koadpdunuenr
TEOPETHYECKOTO
KOHKOP/IAIMH
(JIeKIMOHHOT0)
(ko3¢ ¢unmeHt  coriacus)
. Mmarepuana.
P OKCIEPTHOW  OLICHKE
N3zyuenne
BIMsSHHUA ~ (AKTOpOB  Ha
JIOTIOTHUTEIIEHOTO
(hyHKIHIO OTKJTHKA .
MaTepuana. Texyumii
(mapameTp ONTUMM3AIMN).
. IIpopaboTka KOHTPOJIb
Ocrosnbie CBOMCTBA METOIMIECKUX CIIEBAEMOCTH
MaTpUIbl  MaTeMaTHYECKU 5 6 5 o ¥y ’ TIK-2, OIIK-4
YKa3aHUH K [IpoBenenue
TUIAHAPYEMOTO
IPAKTUUCKUM | pacueTHBIX padoT ¢
IKCIIEPUMEHTA
3aHATHSIM, npumeHerueM [1K.
(OpPTOTOHANBHOCTH,
COCTaBJICHHE
pOTOTabENbHOCTS,
KOHCIIEKTa,
CHMMETPHUY-HOCTB,
MOATOTOBKA
HOPMHUPOBKa
. OTBETOB I10
9KCIIEPUMEHTATBHON
KOHTPOJIBHBIM
MAaTpUIIbI).
BOIIPOCAaM
TIpopaboTka
TEOPETHYECKOTO
(JIEKIIOHHOTO)
MarepHaia.
1.7 Meronuka  pacuera P
H3yuenne
k03 urmenToB
JIOTIOJTHUTEJIEHOTO
IMITUPHYECKOTO YpaBHEHHUS .
Marepuana. Texymuii
[0 JaHHBIM HPOBEAEHHOTO
IIpopabotka KOHTPOJIb
[UIAHHPYCMOTo METOTHYECKUX CIIEBaCMOCTH
JKCIIEpPUMEHTA. CBs13b 1 3 4 o Yy ’ TIK-2, OIIK-4
YKa3aHUH K [IpoBenenne
a¢pdexTa (hakropa c
MPAaKTHIECKUM | pacdeTHBIX padoT ¢
ko3 urmenTamu
3aHATHUSM, npumenenueM [1K.
YPaBHEHHS. Kpurepun
COCTaBJICHUE
ONTHMAITLHOCTU TUIAHOB
KOHCIIECKTa,
JKCIIEPUMEHTA.
MOATOTOBKA
OTBETOB IO
KOHTPOJBbHBIM
BOIIPOCaM
ITpopaboTka
TEOPETUYECKOTO
(JIeKIIOHHOTO)
Mmarepuana.
1.8 BBenenue B perieHue mo Uzyuenue
MIOUCKY ONTHMATEHOTO JIOHOJIHUTENILHOTO
SKCTPEMAbHOTO  3HAYEHUS MaTtepuana. Texymmmii
napaMeTpa ONTUMH3AIMU B IIpopabotka KOHTPOJIb
obnacTu OTIpeeeHHs METOIMYECKHX CIIEBAEMOCTH.
beit 4 3 |37 Aree Y TIK-2, OTTK-4
byHKIMH JIBYX u yKa3aHHH K IMposenenue
MHOTO(aKTOPHBIX MPAaKTUYECKUM | pacueTHBIX paboT ¢
ypaBHEHHH (METOIl KPYTOTrO 3aHATUSAM, npumenenuem [1K.
BOCXOKACHHS COCTaBJICHHE
Bboxca-Yuncona u ap.) KOHCIIEKTa,
MTOJIrOTOBKA
OTBETOB IO
KOHTPOJIbHBIM
BOIIPOCaM
Wroro no pazneny
Hroro 3a cemectp 34 34 72,4 9K3aMeH
Hroro no pucruminae 34 34 72,4 SK3aMeH I1K-2,0I1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpomecce mnpenonmaBaHmsa — aucuuiuiMHbl - «IlmaHUpoBaHWME — HKCIIEPUMEHTA»
PUMEHSIOTCS TPAJULMOHHAS U MOTyJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexnu POXOIAT KakK B TPATUITMOHHOU opMe, TaK U B (hopMe JIEKIMI-KOHCYIbTaIluM’,
I7lIe TEOPETUUECKUN MaTepuall 3apaHee BbIIAETCS CTyAEHTaM ISl CaMOCTOSITENBHOIO U3yUYeHus,
JUld  TOATOTOBKM BOIPOCOB JIEKTOPY, TakUM 00pa3oM, JIEKIUs MPOXOAUT IO THILY
BOIIPOCBI-OTBETHI-IUCKYyCCUsl. JIEKIMM YMTAIOTCSI C HCIHOJB30BAaHUEM MYJIbTHUMEIUNHHOTO
000py10BaHUs, IPE3EHTALIMOHHBIX MATEPHUAJIOB.

JIeKIMOHHBIA MaTepuall 3aKpeIUIieTCs B XOAE NPAKTUYECKUX 3aHATHM, HAa KOTOPBIX
BBITOJIHAIOTCSL TPYINIIOBBIE WIM WHIAWBUAYalbHbIE 3alaHHUd IO IpoWaeHHoW Tteme. Ilpu
IIPOBEJCHUM IPAKTUUECKHUX 3aHATHI HCIOJIB3YETCS METOJ KOHTEKCTHOIO OOyuYeHUs, KOTOPBIH
IIO3BOJIIET YCBOUTH MAaTEpHall IyTEM BBIABICHMS CBA3EH MEXIy KOHKPETHBIM 3HAHUEM U €TI0
IPUMEHEHHUEM.

IIpy BBINOJIHEHNN NPAKTHUYECKHUX 3aHATUN MCIOJb3YETCS TEXHOJOTUS KOJUIEKTUBHOIO
B3aMMOJECHCTBYS. 3aHATUS MIPOBOIATCS B BUJIE 00CYKJIEHUS MOJyYEHHOTO 3aJaHus, IPU 3TOM
CTYIAEHTbl pabOTalOT COBMECTHO C MOCIEAYIOIIMM TIpPYNIOBBIM aHAJIN30M IOJTY4YE€HHBIX
pe3yJbTaToOB.

B yueOHOM mporecce UCIOIb3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE ()OPMBI IPOBEICHMS
3aHATUA (KOMIIBIOTEPHBIE CHUMYJISLIMK, pa300p KOHKPETHBIX CUTyallMi) B COYETAHUU C
BHEAYJUTOPHOW paboTON C Lenbio (OPMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHATBHBIX HABBIKOB
oOyyaroumxcs.

CamocrosrenbHas paboTa CTYAEHTOB CTUMYJIMPYET CTYACHTOB K HMHIMBUAYaJIbHON
npopaboTKe TeM B MPOLECCe HAUCcaHus pedepaToB, BHIOTHEHNS WHANBUYTbHbIX 33aJJaHUH, B
npoliecce MoAroTOBKH K KOHTPOJIbHBIM pab0oTaM M UTOrOBOM aTTeCTALUH.

6 YueOHO-MeTOIUYECKOE 00ecTIedeHHEe CAMOCTOSITEJILHOW PadoThl 00y4aOIINXCSI
[IpencraBneHo B mpuioxxeHuu 1.

7 OueHoYHbIe cpecTBA VISl IPOBeAeHUsI IPOMEKYTOYHOM aTTecTaluK
IIpencraBneHsl B IPUIIOKEHUH 2.

8 YueOoHo-MeTOMMYecKOe H HH(POPMALIMOHHOE 00ecreueHrue TUCIIHIITHHBI (MOTYJIs1)

a) OcHoBHas IMTEpPaTypa:

1. Menbpanyenko, A.C. AHaJIU3 JaHHBIX B MaTepHajioBecHNH | yueOHoe mocobue / A.C.
Mensanyenko. — Mocka | MUCHC, [6. r.]. — Yacts 1 — 2013. — 72 ¢. — ISBN
978-5-87623-666-1. — TekcT: anekTpoHHbIi // JIaHb : 371eKTpOHHO-OMONIMOTeYHAs cCHCTEMA. —
URL.: https://e.lanbook.com/book/117168 . (mata oopamienus: 25.09.2020)— Pexum moctyma:
JUISl aBTOPU3. IOJIb30BATEIICH.

2. Aunpees, C. M. MonenupoBanue 0ObEKTOB U CHCTEM YIIPABJICHUS | y4eOHOE Mmocooue
/ C. M. Aunpees ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 anekrpoH. ont. quck (CD-ROM). -
3aru. ¢ Tuty. skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true  (mata oOpamenus: 25.09.2020). -
MakpooObekT. - Tekcr : anexktponublid. - ISBN 978-5-9967-1028-7. - CBeneHust JOCTYITHBI
takke Ha CD-ROM.

0) JlonoJiHUTEIbHASA JIUTEpATypa:
1. Mensuuuenko, A.C. AHaIu3 JaHHBIX B MaTEPUAIOBEICHUH ;| yueOHOe mocodue /


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

A.C. Menbanuenko. — Mocksa : MUCHUC, [6. r.]. — Yacts 1 — 2013. — 72 ¢. — ISBN
978-5-87623-666-1. — Tekct: anekTpoHHsIi // JIlaHb : 3IEeKTPOHHO-OMOIMOTEYHAsI CUCTEMa. —
URL.: https://e.lanbook.com/book/117168 (marta obparmienus: 25.09.2020)— Pexxum moctyma:
JUUISL aBTOPU3. TIOJIb30BATENEH.

2. Crenanos, [1.E. [lnanupoBanue sKcriepuMenTa : yaeoHo-meroandeckoe mocoowue / I1LE.
CremanoB. — Mockea : MUCHUC, 2017. — 22 c. — Tekcr : snekrponHbiit // Jlawp :
3JIEKTpOHHO-OMOMoTeyHass cuctema. — URL: https://e.lanbook.com/book/108113 (nara
obpamrenusi: 25.09.2020) — PexuM noctyna: 1jisi aBTOPHU3. MOJIb30BATEINECH.

B) MeToanyeckue yKazaHus:

1. Cratuctuyeckue MeTo/1bl 00pabOTKU U aHAIHM3a YUCIOBOM MH(OPMALIUU, KOHTPOIS U
yrpasieHus: kauectBom npokata/M.U. Pymsuues, C.A. Jleannosckuii, H.A. Pyuunckas, K.E.
Uepkacos, A.B. JlorunoB. — YaeOHOoe mocobue. — Marautoropck: M31-Bo MarHuToropck. roc.
texH. yH-Ta uM. [.11. Hocoga, 2014. 257 c.

2. MomoukoBa O.C. BapuaHTbl 3aJaHuii [0 aHATU3y YWUCIOBOH HHQPOPMAIUHU IS
OakanaBpoB. — Metoauueckue yka3zanusi. - Marauroropck: M3n-Bo MarHutoropck. roc. TEXH.
yHa-ta um. I'.1. Hocosa, 2017. 15 c.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o6ecnneuenmne

HaumenoBanue .
o Ne torosopa Cpoxk neiicTBus JULEH3UU
MS Office 2007 |\, 135 1 17.09.2007 GeccpodHo
Professional
STATISTICAB.6  [K-139-08 ot 22.12.2008 OeccpouHo
Deform3D Nel73 ot 20.12.2007 0eCCpPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI
HaszBanue kypca Cchlika

DOnekTpoHHas 0a3a MEPUONUYECKUX U3IaHUN
East View Information Services, OO0 «MBUC»
HarmmonansHas
nHpopMalMonHo-ananuthuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii HMHAEKC HAYYHOI'O IIMTHPOBAHUS
ITouckosas cucrema Akagemus Google (Google
Scholar)
Undpopmanmonnast cucremMa - EnuHoe OKHO
JI0CcTyna K ”HPOPMAITMOHHBIM pecypcaM
®denepanbHOE TOCYJApPCTBEHHOE  OMOJKETHOE
yUpexIeHHE «DenepanbHbIi unctutyt|URL: http://Aww1.fips.ru/
IPOMBINIIICHHONW COOCTBEHHOCTI
Poccuiickas T'ocymapcTBeHHass Oubamoreka.
Karanoru
OnexkTpoHHbIe pecypcbl onbanoTexku MI'TY um.
I'.1. HocoBa

9 MaTepHaJIbHO-TeXHHYECKOE o0ecneYeHne U CIUILINHBI (MOTYJIs)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

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

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

http://magtu.ru:8085/marcweb2/Default.asp

MaTepI/IaJ'II)HO'TeXHI/I‘ICCKOG o0OecreuyeHue JUCHHUIIIINHBI BKIIFOYACT:


https://e.lanbook.com/book/117168
https://e.lanbook.com/book/108113

MaTepI/IaJ'II)HO'TeXHI/I‘ICCKOG o0OecIieuyeHue JUCHUITIIINHBI BKIIFOYACT:

1. VueOHast ayAUTOpHS ISl IPOBEICHUS 3aHATHI JICKIIMOHHOTO TUITA OCHAIIICHA:

- TEXHHUYECKHMHU CPEICTBAMHU OOYYEHHs, CIIy>KallUMH IJISl TIPEJCTABICHUS Y4eOHOM
uHopMalu OONBIIONW ayAUTOPHUU: MYJIBTHMEAUWHBIMH CpEJICTBA XPAHCHUs, Nepeladyd |
npejcTaBiIeHus yueOHol nHpopManuy;

- CHIEMAIM3UPOBAHHON MEOEbIO.

2. YueOHas ay AU TOPHS JUIS IPOBEICHHS IPAKTUYECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMH CPEICTBAMHU OOYYCHHs, CIIy>KallUMH IJISl TPEICTABICHUS Y4eOHOM
uHpopManuy OONBIION ayAUTOPHUU: MYJIBTHMEAWHHBIMH CpEACTBA XpAHEHUs, Neperadyd |
npecTaBiIeHNs y4eOHON nH(pOpMAIHH;

- CTICIMATM3UPOBAHHON MEOEIIbIO.

3. YueOHas ayquTopusi Ui TPYNIOBBIX U MHIAMBUIYAJIbHBIX KOHCYJIbTAIUHA, TEKYILETO
KOHTPOJISL ¥ IPOMEXKYTOYHON aTTeCTally OCHAICHA!

- KOMITBIOTepHOI TexHHKOH ¢ makeTom MS Office, ¢ monxirouennem k cetu «HTEpHETY
¥ C JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCUTETA;

- CHIEMAIM3UPOBAaHHON MEOEIbIO.

4. [TomereHue U1t CAMOCTOSITEIBHON pabOThI OCHAIIEHO:

- KOMITBIOTepHOI TexHHUKOH ¢ maketom MS Office, ¢ monxirouenuem k cetu «HTEpHETY
¥ C JIOCTYTIOM B 3JICKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCUTETA;

- CHIEMAIN3UPOBAHHON MEOEbIO.

5. llomemenue s XpaHEHUS W NPOPHIAKTUIECKOTO OOCITYKMBAaHHS Y4EeOHOTO
000py1I0BaHUS OCHAILICHO:

- CTICIMATM3UPOBAHHON MEOETIbIO: CTEITaXKaMH [Tl XpaHEeHHsI y4eOHOTO 000py 10BaHUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOT0 000py10BaHHS;

- mkadamu Ui XpaHeHUs y4eOHO-METOANYECKOH IOKYMEHTAIIU U MaTEePUAIIOB.
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o0yyarmmxcs

6

YuedoHO-MeTOANUECKOE

odecmeueHue

CAMOCTOATEJILHOM

padoThI

Oyenounvie cpedcmea 0/15._Nposedenus. meKyuleco KOHMpOis 8 suoe ClV()UH’lODHOIZ

KoHmpoabHou pabomol (AKP)

% C

Hepeqeyb mem OJ1si NOO2OMOBKU K CEMUHRAPCKUM 3AHAMUAM !

Hcxonnsle naHHbIE U1 NPOBEIEHUS IPAKTUYECKMX 3aHATUN IIpelCcTaBiIeHbl B 16
BapHaHTax CIy4yalHbIX BEIOOPOK (00beM BBIOOPKHU — N = 59), OMH U3 KOTOPHIX IPHUBE/ICHA HIDKE.

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

Cr

%

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

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

4,9
3,46
4,52
4,02
5,78
5,88
3,11
3,48
4,82
3,19
5,16
3,46
3,42

5,1
5,66
4,03

3,1
5,56

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

Ni

2,87

2,4
2,98

2,6
1,85
1,76

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

Ti

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

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

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

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

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

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

Kn

5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
5,13
8,47
6,46
11,19
10,8
6,56
6,79
6,04
5,23
10,66
5,96
9,94
5,22
9,63
9,84
8,67
5,51
11,34
9,57
9,22
10,19
10,16
7,2
9,21
8,15
7,9
10
7,02
11,33

U]

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



2,11 19,11 5,28 2,52 1,37 60,23 6,79 9,08

2,87 18,35 5,52 1,65 1,26 60,02 11,69 9,92
2,2 16,21 3,07 2,57 1,64 62,35 11,1 6,04
2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58

2,38 16,97 3,53 1 1 59,39 737 10,42

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

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

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

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

2,21 17,94 4,89 1,93 1,58 60,13 10,45 17,72

2,06 15,72 5,72 1,09 1,9 62,42 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 14,91

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 62,55 11,44 2,91

2,27 15,81 3,76 1,28 1,87 60,11 11,95 7,01

2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74
2,7 16,43 4,8 1,84 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. [Ipaktudeckas nepBuyHast 00paboTKa BEIOOPKH CITydaifHON BEIMUMHBI

Bbruriciute € mpuMeHeHHeM mnporpamMmHoro mpoaykta Exel  craructuueckume
XapaKTepUCTHKN (MUHUMAIbHBIC, MaKCUMAJIbHBIC, pa3Max 3HAUYCHHW, CpEJHHE 3HAYCHUS,
CpEe/IHEKBAIPATHYECKOE OTKJIOHCHHE-CTaHIAPTHOS OTKIOHEHHE, KOI(PQHIMEHT BapHallWH,
MeJMaHa, MOJIa) pacyeTHOUM BHIOOPKHU. TO €CTh BBIUUCIUTH MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) ciyyaifHbIM BETHUHMHAM CIICIYOIIHE XapaKTePUCTUKH:

- MUHUMAJTbHbBIC 3HAYCHUsSI CITydaifHbIX BenuduH - (Xi, Yi)min;

- MaKCHMAaJIbHBIC 3HAYCHUS CITy4ailHbIX BeTUUuH - (Xi, Yi)max;

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

- cpennee 3uaueHue (Xicp, Yicp) = Z(Xicp, Yicp)/N, r1e N — 00beM BHIOOPKH;

- CpEIHEKBAIPaTHYECKOE OTKIOHEHHE=CTaHIapTHOE OTKIOHeHHe Sxi = [X (Xi —
ch)Z/n]O’S; Syi = [2 (Yl — ch)zln]o's;

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

- MeauaHa BeIOOpku (Med) — cpenMHHOE 3HAYCHHE CIyYaWHOW BETMYMHBI MEXKITY
MHUHUMAJIBHBIM ¥ MakCUMalbHbIM ee 3HaueHustMu — Med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
MeraHa B OOJIBIIMCTBE CITyYacB HE COBIMAIAET CO CPEAHUM 3HAYCHHUEM BBIOOPKH;

- moma BeIOOpkH (MOd) — Hambosee 4acTo BCTpEHYAIOIeecsl 3HAYCHHE CITydaifHON
BEJIMYMHBI (OTPEICIACTCS aHAIN30M CITyJaifHOW BBIOOPKH HITH IO THCTOIPaMME).

[TocTpouTh rUCTOrpaMMBbl CIy4ailHBIX BEJTUUUH (Fpaduueckoe pacrnpeieieHmne
CIIy4ailHOM BEJIMYMHBI) U CPABHUTH UX C TEOPETUUECKUMHU paCTIpeACICHUSIMHU.

Jns KoHKpeTHOH ciydaiiHoil BenuuuHbl (Xi, Yi) ee pacopeneneHue B BbIOOpPKE
ONpEAENsAeTCs MOCTPOEHUEM THMCTOIPaMMBbI. AJITOPUTM 3TOTO IOCTPOEHUS 3aKIIYaeTcs B
CJIEYIOLIEM:



- Ha OCH OpJIMHAT OTKJIa(bIBacTCs yacToTa (Ni) WK 9acTOCTh (Ni/N) — KOJINYECTBO 3HAYCHUIT
CJly4aifHOW BEJMYMHBI, MOMAJAIOIIUX B OMNPEACICHHbI MHTEpBall 3HAYCHMIA; Ha OCH adumcc
OTKJIQ/IBIBACTCSI HECKOJIbKO WHTEPBAJIOB BHYTPH pa3Maxa CIIydalHOW BEJIHMYUHBI, YHCIO STHX
MHTEPBAJIOB OIPEIEIIETCS CTATUCTUYECKH, B OOJBIIMHCTBE CIy4aeB 3TO YHMCIO cocramiser 10
UHTEPBAJIOB;

- IPH 3TOM [IPOBEPOYHBIMU KPUTEPUSMHU NPABUIBHOCTH IOCTPOCHUS THCTOTPAMMBI SIBJISICTS
BBIMIOJIHEHUSI yCa0BUit Xni = N wim X(ni/n) = 1.

AKP 2. KoppensiinoHHbIN aHaIu3 BHIOOPKH

PacunrtaTh mpu oMoty mporpammoro npoaykra Exel (Haxxate Ha knaBuiny fx, BBIOpaTh B
MO3UIMN «CTAaTHCTUKa» (QYHKIUIO «KOppeI», yKa3aTh KOOPAMHATHI COOTBETCTBYIOIIMX Tap
CIIyJalHBIX BEJIMYWH, MOJNYYUTh 3HAYCHUS MAPHBIX KOA(D(OUIIMEHTOB KOPPEISAIHH) MOMapHBIE
KOA(PUIIMEHTH KOPPEISILIMA MEXAYy HE3aBUCMBIMH CITyYalHBIMU BETUYUHAMU — Ixixi+l U MEXKIY
3aBUCUMBbIMU (Yi) ¥ He3aBUCUMBIMU (Xi) MEPEMEHHBIMU -lyixi; OMPEIACIUTh WX 3HAYUMOCTh
MyTeM CpPaBHEHUsI ¢ TAOJIUYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH KO3 PUILIeHTa KOpPEALUU.

Hwxe npeacrasiena Tabiuia ¢ KpUTUIECKUMU 3HAUCHAMH KO3 QHUIIHEHTa KOPPEISIIH B
3aBHCUMOCTH OT 00beMa BBIOOPKH (N) U ypOBHS 3HAYMMOCTH (at); o0 = 1 — p, r1e P — BEpOSITHOCTD
COOBITHSI.

Kputnueckue 3HaueHus kodpbuimeHTa Koppeasuuu

O0BeM BBIOODKH, YpoBeHb 3HAYMMOCTH, O
n 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
5 0,6694 0,7545 0,8329 0,8745 0,95074
6 0,6215 0,7067 0,7887 0,8343 0,92493
7 0,5822 0,6664 0,7498 0,7977 0,8982
8 0,5494 0,6319 0,7155 0,7646 0,8721
9 0,4973 0,5760 0,6581 0,7348 0,8233
10 0,4973 0,5760 0,6581 0,7079 0,8233
11 0,4762 0,5529 0,6339 0,6835 0,8010
12 0,4575 0,5324 0,6120 0,6614 0,7800
13 0,4409 0,5139 0,5923 0,6411 0,7603
14 0,4259 0,4973 0,5742 0,6226 0,7420
15 0,4124 0,4821 0,5577 0,6055 0,7246
16 0,4000 0,4683 0,5425 0,5897 0,7084
17 0,3887 0,4555 0,5285 0,5751 0,6932
18 0,3783 0,4483 0,5155 0,5614 0,6787
19 0,3687 0,4329 0,5034 0,5487 0,6652
20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974
30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189
40 0,2573 0,3044 0,3578 0,3932 0,4896
45 0,2428 0,2875 0,3384 0,3721 0,4648
50 0,2306 0,2732 0,3218 0,3541 0,4433
60 0,2108 0,2500 0,2948 0,3248 0,4078
70 0,1954 0,2319 0,2737 0,3017 0,3799
80 0,1829 0,2172 0,2565 0,2830 0,3568
90 0,1726 0,2050 0,2422 0,2673 0,3375
100 0,1638 0,1946 0,2301 0,2540 0,3211

B Exel 3an0xeHbl OpMyIIBI 7S pacdeTa MonapHoro KodpGUIUEHTa KOPPEISIHH:
- Ixixi+l = Z(Xi— Xiep) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1
~Tyixi = Z(Xi— Xicp) ( Yi— Yep) YiXi/ NSxiSyi.



3HAaUUMOCTh ~ KOX(QQHIMEHTAa TAPHOM KOPPEIIHH  ONpeneNseTcs CpaBHECHHEM
dakTHueckoro 3HaYeHHA KOX(PHUIMEHTa KOppeIsiIMd C TaOJIMYHOM 3HAYEHUEM: €CId
(daxTryeckoe 3HaUeHHE OOJIbIIE TAOIUYHOTO, TO CYIIECTBYET MEXKIy HEH3BECTHBIMH 3HAUMMas
CTaTUCTHYECKAs CBSI3b, B IPOTHBHOM CIIy4yae TaKOBast CBS3b OTCYTCTBYeET.

AKP 3. Ortceuth He3HaumMble (HakTop aHaIM3HpyeMoil BbIOOpkU. Ormpenenurtsb
CTAaTUCTUUYECKU 3HAUMMBIE CBSI3U MEXAY 3aBUCHMbBIMM U HE3aBUCHUMBIMU NEPEMEHHBIMHU U BUJA
PErPECCUOHHON 3aBUCUMOCTH, a TAK)KE MEX]ly HE3aBUCUMBIMU NIEPEMEHHBIMH.

B nepByto ouepeb CTPOUTCS KOPPESILIMOHHAsA MaTpULla — CHMMETPHYHAsi OTHOCUTEIBHO
JUaroHaay (QHaJIOTMYHO TaOJMIle CHOPTUBHOIO COPEBHOBATEIBHOIO KOMAaHJHOTO WU
JIMYHOCTHOI'O YEMIIMOHATa) — 00pa3el; IPUBOAUTCS] HUXKE.

X1 X2 X3 Xa Xs Y, Y, Y3 Y4

X1 1 Ix1,x2 Ix1,x3 I'x1,x4 I'x1,x5 ly1x1 yax1 ly3x1 lyax1
Xo 1 I'x2x3 I'x2 x4 I'x2,x5 fy1x2 y2.x2 ly3x2 lyax2
X3 1 I'3.x4 '35 ryl,x3 ry2,><3 ry3,x3 ry4,x3
Xa 1 I x5 Fy1xa ly2.x4 IY3xa Fy4.xa
Xs 1 fy1x5 fy2,x5 Y3 xs IYaxs
Y1 1 lyLy2 lyLys IyLya
Y2 1 Y2y ly2y4
Y3 1 Iy3.y4
Y4 1

3arem 3HaueHHS KO3(PPULIMETOB MAPHBIX KOPPEIALUI 0TMEUar0TCs 3HAKOM (+), €CIIU 3TOT
KOA(pULMEHT KOPPEISILUHI CTATUCTUYECKHU 3a4KM, U 3HAKOM (-), eclii K03 PUIMEHT KOppesiuun
He3HauuM. {75 oTceMBaHMs HE3aBUCHUMBIX IEepEeMEHHBIX (X-0B) NPOBOAUTCS (OMH U3 METO/OB)
clenyromiasi nporeaypa: U3 oOuiel KOppensuuOHOW MaTpHIbl BBIIEISETCS ydacTok ¢ Xi M B
sYeiiKax MpOCTaBIseTCsS COOTBETCTBEHHO (+) min (-).

X1 . X3 Xa Xs Kon-Bo
3HAYUMBIX
KOppEeJsIUil
X1 |1 I - + - 2-1-0
(B H H + 2
Xz | - - 1 i - 1-0
X | + - i il i 3
Xs | - ] - + 1 2-1-0

Takum oOpazom, mocie AByX UTTepamuii octanuck 3 X-a - X1, X3, u Xs.

Jliist BBIOOpA 3HAUMMBIX 3aBUCUMOCTEH (110 KO3 PUIMEHTY KOPPEIILun) MeXIY Y-MU U
X-Mu, 4TOOBI MOCTPOUTH PErPECCHOHHBIE YPAaBHEHUS CBSI3U, HEOOXOAMMO IMPOAHATIU3UPOBATH
€Il O/IHY YaCTh KOPPEJSIIMOHHON MaTPHIIbI:

Y3 Y, Y3 Y4 3HayUMBbIC
Koppensiuuu Xi ¢
Yi
X1 ryixal/+ Fyoxi/- ryaxi/+ Fyaxi/- XicYiuYs

X2 I xel- M1 xel- M1 xel- Myt xel- Xz — HeT
Koppesnsuii ¢ Y
Xs M xal- M1 xal- M1 xal- My xal+ X3e Yy

X4 It xal+ Ix1xal+ Ix1xal+ Ix1xal- XsC Yy Y2 Y3
X5 rxl,x5/' rxl,xsl' rxl,xsl' rxl,x5/+ X5 CVYas
3nayg. koppen. Yic Xi | Yic Xy, Yoc Xa Ysc X1, | YacXs,
Xa X4 Xs

Ha ocHoBanuu 3HaYMMBIX KOA(DGHUIIMEHTOB KOPPETAHA MKy Yiu Xi ONpeeseTcs, 9To

HGO6XO,Z[I/IMO HOHy‘II/ITB perGCCI/IOHHLIe ypaBHeHI/ISI CJIGI[yIOH_[I/IX BHUJIOB U C y‘-IeTOM OTCCHUBAHUS
X-0B:



Y1= ag+ aiXi+ asXa;
Y2=ao + asXy;

Y3 =ag+ arXs+ Xy,
Y4 = ag+ asXz+ asXs;

AKP 4. [Tpu nomomy npruMeHEeHHUs! perpecCHOHHOTO aHalli3a paccuuTaTh KO3 (PUIIHEHTHI
PETPECCHOHHOTO YPaBHEHHUSI.

B AKP 3 omnpexneneHbl BHIbI PErpEeCCHOHBIX 3aBHUCUMOCTEH, KOTOpbIE HEOOXOIUMO
NOJYYHUTh ISl OLEHHBAHWS, NMPOTHO33a M YIPABJICHUS TEXHOJIOTMYECKHMMH mporeccamu. s
pacuera Ko3(h(UIMEHTOB YpaBHEHUI a0, ai MPUMEHSETCS PACYETHBIA METOJl HaWMEHBIINX
kBagpatoB (MHK) c wucmomnb3oBanueM HCXOJHON BbIOOpKM ciydaiiHeix BennuuH. MHK
MpeoiaraeT MOMCK 3KCTPEMaJbHOr0 (MUHUMAIBHOIO) 3HA4YCHHUS (PYHKIMOHAIA CyMMBbI
Pa3HOCTH B KBaJpaTe MEXKAY PaKTHUYECKUMH U PACUCTHBIMU 3a4C€HUAMH (DYHKIIMH OTKIIMKA!

F = Z(Ygaxr. — Ypacs.)? — min (0). B ypaBHEHHE MOCTABISAIOTCS IOCTPOYHO (PaKTHUECKUE
3HAUEHUS Ygaxr. U Ypacu. B BUJIE ypaBHEHUs, noixyuyeHHoro B AKP 3. Jlns pemieHus yka3aHHOIO
byHKIIMOHAIa HEOOXOJUMO MOJIYYUTh CUCTEMY YPaBHEHHM B YACTHBIX POM3BOAHBIX U KAXK0€ U3
ypaBHEHHMI TPUPAaBHATH K Hym0. Takum o0Opa3oM, MoirydaTcsl 3HaYeHHsS CBOOOTHOTO YJICHA
ypaBHEHHUS &0 M KOA((UIIMEHTH MPU HE3aBUCHUMBIX NEPEMEHHBIX ai = axi. [Jia onepaTuBHOTO
peumenuss MHK npumensiercs nporpammuoe obecrnieuenue Exel (fx — nuneiin). B noanporpamme
«JIMHENH» YKa3bIBAIOTCSI KOOPAMHATHI Yi U Xi, 3aTeM Habuparorcs nozunuu « MCTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTenbHO BBIACICHHOE MOJIE MPOrPAMMHO MOMEIIAIOTCS PE3YJIbTAThI
pacuera — KO3 GUIIUEHTHI a0, ai = axi (IepBasi CTPOKa - COOTBETCTBEHHO YUTATh CIIpaBa HAJIEBO),
koo punment nerepmuHanuu R? (3-1 crpoka, 1-if cronben) u KodQPUIUEHT MHOKECTBEHHBIH
koppensnmn R = (R?)%° xputepuit ®umepa F (4-as ctpoka, 1-bif cronbery). Kpome Toro,
OIIPEJICTSIOT 3HAYMMOCTh KOI(PPHUIUEHTOB NpH (akTopax (Xi) — pacUUTHIBACTCS KPUTCPHSI
Creiogenra t = ai/Sxi, rme ai — xkoddduuuent mpu i-om dakrope - Xi, Sxi — CTaHIAPTHOE
(cpennekBagpaTUuecKoe) OTKIOHEHHE Xi. Paccumrtanuesie 3HaueHuss R, F, t cpaBHuBator ¢
COOTBETCTBYIOIIUMHU TAaONIUYHBIMU (KPUTHYECKHUMH) 3HAUYCHUAMU. B ciydae, ecian pacyeTHbIE
3Ha4YeHHs1 OoJble TAOJMYHBIX, TO JETACTCS BBIBOJ O CTATUCTHYECKOW ONM30CTH K JTMHEHHOU
3aBHCUMOCTH, aJIeKBaTHOCTH YPAaBHEHUS peajbHbIM JaHHBIM HCXOJHOW BBHIOOPKE U 3HAYUMOCTHU
k03 unmeHToB perpeccun cooTBeTcTBeHHO. Jlnsi ycioBuit Hacrosimux AKP cnpaBemmBo —
o0veM BBIOOpKH N=59, konuuecTBO (akTopoB - Xi = 1-5. Torma TabmuuHble (KPUTHYECKHE)
3HAYCHUs ONPENENAIOTCS CIEAYOMMM 00pa3oM. Rraen = Rip. — cM. craTucTHdecKyro TaOnuily B
AKP Ne 2 — mpu n = 59 u ypoBHe 3Ha4UMOCTH O = 0,2 - Rraon. = Rip. = 0,21; Fragn. = Fxp.— B
CTaTUCTUYECKOM Tabmuue Fraon. ompenensiercs B silUEHKE Ha IEPECEUEHUU IMEpPBOM KOJIOHKU
(cTonbra) 3HaueHUH 0ObeMa BHIOOPKHM M TIEPBOM TOPU3OHTAIM (CTPOYKH) 3HAYCHHHA CTETICHU
cB00O/BI (CTETIEHb CBOOOIBI OMPEEIISAETCS Pa3HULIEH MEX Ty 00bEMOM BBIOOPKH M KOJUYECTBOM
(bakTopoB Xi, cTeneHs cB0OOAbI paBHa B HamieM ciaydae 59 — (1-5) = 58 — 54) - Fraon. = 1,49;  tracn.
= txp. B COOTBETCTBEHHON CTAaTHUCTUYECKOHN TalIMIle Ompenensiercs B slUeiKe Ha MepeceuyeHuu
MepBOl KOJOHKHK (CTOJIONA) 3HAYCHHW OO0OBbeMa BBIOOPKH W TEPBOH TOPHU3OHTAIU (CTPOUKH)
3HAUEHUH P - BEPOATHOCTHU oOecrieueHust, mpuauMaeM o = 0,90, BeIoOupaeM traon. = txp. = 1,67.

AKP 5. IIpoBecTr KOppEKTUPOBKY TOYHOCTH YPAaBHEHUS PErPECCUU B TEUEHUU BPEMEHHU.

Cormacao TpeboBanusMm OCT 14-34-90 «CraTHCTUYECKHH TPUEMOYHBINH KOHTPOJb
KayecTBa METAJUIONPOAYKIUHN MO KOPPEISALHMOHHOM CBSI3M MEXAY IapaMmeTpamMu» BO3MOXKHO
UCIIONIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEM  mapaMeTpoB  KauecTBa  (BpEeMEHHOE
COIIPOTHBIICHUS Pa3phIBY, OTHOCUTEIILHOE CY)KEHHE U T.II.) OT (PaKTOPOB (XMMHUECKUH COCTaB
CTalld, TEXHOJOTMYECKHE TMapaMeTphl Ipolecca) s TMPOTHO3UPOBAHMS CBOWCTB 0e3
OCYUIECTBJICHUSl pa3pyLIAIONIMX MCMBITAaHUM. J[7s MpOBEpKM TOYHOCTH MOJETH MpPHU 3ITOM
HaOHWpaeTcss KOHTPOJBHBIM MAacCHB JIaHHBIX, COCTOSIIUX W3 PE3yJbTaTOB pa3pyLIAIONINX
UCTIBITAHUHN OJTHOW JECATON TUTABOK/TapTHii Takou npoaykiuu. [Ipu Habope He MeHee 50 miaBok
WIM OJMH pa3 B KBapTal HPOBOJUTCS MPOBEPKAa TOYHOCTU MPUMEHSIEMON MaTeMaTU4yeCKOu
perpeccun. MeTonuka MpoOBEPKU 3aKIIOYaeTCs B cienyromeM. Habupaercs mMaccuB pa3HOCTEH



MeXay (aKTHIECKUMH JaHHBIMH KOHTPOJIPHOHW BBIOOPKM M PAacdETHBIMH 3HAYCHUSMH 10
pPETPECCUOHHOMY YPaBHEHMIO (Ydaxr. — Ypacu.), PACUMTHIBAETCSI CpEIHEE 3HAUEHUE ITHX
OTKJIOHEHUII M CpPaBHHMBACTCS CO CTATHCTUYECKHM KpUTEPHEM (CTaHAAPTHBIM OTKIOHEHHEM
napameTpa KadecTBa - Syi). Ecim cpenHee OTKIIOHEHHE MEHEe CTaTUCTHYECKOTO ITapaMeTpa, TO
ypaBHEHHE TMPHU3HAETCS aleKBATHBIM peajibHBIM YCJIOBHAM. B NMpPOTHBHOM ciiydae NMpOBOJHUTCS
KOPPEKTHUPOBKA ypaBHEHUsI IyTEM HM3MEHCHHWS 3HAYCHHUSI €ro CBOOOJHOrO 4ieHa: do1 = ao -/+
2(Yaxr. — Ypacu.)/N, 11 N — 00BEM KOHTPOJIBLHOM BEIOOPKH, 3HAK -/+ MOKA3bIBET, YTO, €CIIH CPEIHEE
OTKJIOHEHUs Ayi UMeeT 3HaK +/- , TO KOPPEKTHPOBKA 3HAYCHUS o OyIET COOTBETCTBEHHO -/+Ayi.

AKP 6. ITocTpouTs MaTpHIly HOJIHOr0 (JaKTOPHOTO IKcIepuMenTa Tuma 2" —22 u 23,

B ocHOBaHMM CTENEHHOM 3aBUCHMOCTU HPEICTABICHO KOJUYECTBO  YpOBHEH
BapbupoBaHus (akropoB. Mimeercs 1Ba BapuaHTa ypoBHEH: 2 - MUHUMAaJIbHOE U MaKCHMAJIbHOE
3HA4YEHUs U 3 — MUHMMaJIbHOE, MAaKCUMAJILHOE U cpejiHee 3HaueHus (akrtopoB. B mokazarene
CTETIEHHOW 3aBUCHMOCTH MPEACTaBICHO Koiu4yecTBO (pakropoB. Ilpu cocTaBieHUM MaTpUIIbI
IUIAHUPOBAHMUS HKCHEPUMEHTa HEOOXOJMMO YUUTHIBATh YETHIPE CBOWCTBA CYIIECTBOBAHUSA
ypOBHEH  (haKTOPOB: CHMMETPHYHOCTh, OPTOTOHAJIBHOCTh, POTATA0EIBHOCTh, YCIIOBHE
HOPMHPOBKH.

Omnpenenutb K03((GUIMEHTHl ypaBHEHUS 110 U3BECTHOMY aropuTMmy: ai = (Xxiyi)/n, ao =
Yyiln.

AKP 7. ITocTtpouTh Bce BO3MOXKHBIC BapUAHTBI MATPHIIBI IPOOHOTO SKCIICPUMEHTA THIA
231 252, Onpenenuts K03 GHUIMEHTH YpaBHEHHS 0 U3BECTHOMY alnropuTMy: ai = (Xiyi)/n, ao =
Yyiln.

AKP 8. Pacuutats kod(dduimeHT koHkopaanuu (kKodhuUIMEeHT corjacus) Ipu
OKCIEPTHOM OllCHKE BIMSHUSA (AKTOPOB Ha (YHKIIMIO OTKJIMKA (TapamMeTp ONTHUMH3AIMU) TI0
crenyromei 3apucumocti: W = 12S/[m?(nd-n)], rme S — cymMMa KBajgpaToB OTKIOHEHHH OT
CPEHETO 3HAYCHUS OLIEHKHU SKCIIEPTOB, M — YUCIIO IKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Haiftu »skcTpeManbHOE 3HAuU€HHE MapaMeTpa ONTHMH3ALUMU B 00JacTu
onpezeneHuss QyHKIUKU OBYX U MHOTO(AKTOPHBIX YpaBHEHHUH (METOJ KPYTOTO BOCXOXKIIEHUS
Bokca-Yusicona) ¢ mpUMEHEHMEM HWTTEpPallMOHHOIO MOLIAroBOro METOAa B HAaIlpaBlICHUH
rpagueHTa.

Memoouueckue pexomernoayuu 0Jis1 LOO2OMOBKU K CEMUHAPY = NPAKMUYECKUM 3AHAMUIM

CemuHap - BHJl TPYNNOBBIX 3aHATUH IO KaKOH-IMOO Hay4yHOW, y4eOHOM M Jpyroi
npobsieMaTuke, aKTUBHOE OOCY)KJIEHHE YYaCTHHKAMM 3apaHee IOATOTOBJIEHHBIX COOOIIEHUH,
noknagoB U T.1. C TeMaTMKOW CEMHHApOB CTYAEHTHl 3HAKOMATCA 3apaHee. AJITrOpUTM
MOJIFO-TOBKM K CEMHHApy CJIEIYIOIIUNA: BBIOpaB TEMY, CTYJIEHT COCTaBIIIE€T CBOM IIaH-TpauK
HOJ-TOTOBKH K ceMHuHapy. [ npuoOpeTeHust MMUPOKOTro BUACHHS POOIEMBI CTYIEHT CTapaeTcs
OCMBICIIUTH €€ B 0011IeM 00heMe; TTO3HAKOMHUTHCS C TEMOM 110 6a30BOMY Y4eOHOMY TTOCOOHIO WITH
Jpyroii OCHOBHOM PEKOMEHIYEMOW JINTEPATYPE; BBIABUTH OCHOBHBIE HJEH, PACKPBIBAIOILNE
JaHHYI0 TpoOJieMy; CBEpUTh HX OINpEAeNeHUuss CO CHPaBOYHHKAMH, OSHIMKIONEANEH;
HOJ-TOTOBUThH IJIAH-KOHCIIEKT PACKPHITHS JaHHOW MpOOJEeMbl; BBIIBUTH HESICHBIE BOIPOCHI U
1o/10-0OpaTh TOMOJHUTENbHYIO JIUTEPATYPY ISl KX OCBEIIECHHUS; COCTAaBUTh TE3UCHI BHICTYIIICHUS
Ha OTJEJIbHBIX JIMCTAX JJIS MOCIEAYIOLEr0 BHECEHUS JONOJHEHUI U MOATOTOBUTH JOKJIAJ WIN
pe-bepar I CcOOOIIEHHWS HA CEMHUHApE; MPOAHAIM3UPOBATh COOPAHHBIA MaTepHasl s
JIOTIOJTHU-TEIbHOM MH(OPMAIIUH IO TEMaM CEMHHApPa; TOTOBSCH K BBICTYIIJICHUIO HA CEMUHAPE, 10
BO3MOXXHOCTH TIPOKOHCYJIBTUPOBATHCS C TIPENojAaBaTeseM; OTHOCUTBbCA K COOpaHHOMY
MaTepHaly, Kak K MCTOUHUKY OyIyIIuX UCCIIeT0BaHHMA.

CeMuHapcKue 3aHATUS PACIIUPSIOT M 3aKPEIUIIOT 3HAHUS, 3aJ0XKEHHBbIE B TEOpUHU
npeamera. Ha HHX BBIHOCATCS BOIPOCH, OCOOCHHO HEOOXOIMMbIE s NPAKTUKU, WA



poOJIeMHbIE BOIPOCHI, KOTOPbIE BO3MOYHO PEIIUTh TOJIBKO B IIpoliecce coTpyanndectsa. Cpenn
00s13aTeNIbHBIX TPEOOBaHM K CEMUHAPY - MPEABAPUTEIHHOE 03HAKOMIIEHHE C TEMOM, BOIIPOCAMHU
Y JTUTEPATypou Mo TaHHOU TeMeE.

CoBpeMeHHast TpaKTUKa MpeuIaracT IUPOKUI KpyT TUIIOB CEMUHAPCKUX 3aHATUl. Cpenn
HUX 0C000€ MECTO 3aHMMAET CEMHHAp-IUCKYCCHUs, TJ€ B AMAJIOre XOpPOUIO yCBaMBAETCs HOBas
uH(pOpMaLs, BUAHBI YOKICHUS CTYACHTA; 00CYKIAIOTCS POTUBOPEUHs (SIBHBIE U CKPBITHIC) U
HEJIOCTaTKU; sl 00CyKIeHUs: OepyTCsi KOHKPETHbIE aKTyalbHbIE BONPOCHI, C KOTOPBIMHU CTYy-
JEHTBl IPEABAPUTENBHO O3HAKOMJIEHBI. Takke B CEMHMHAp BKIIIOYAIOTCS BOIPOCHI JJIs
UHTEJUIEKTYyaJbHOM pPa3sMUHKM (MHOTJA 3TO JUCKYCCHOHHAs CTaTbs, IO KOTOPOM CTaBsATCA
npoOJIeMHbIE BOIPOCHI); JUCKYCCHSI MOXET pa3BepTHIBATHCS 3a0YHO KaK KPYTOBOH CeMHHap.
Jajee moaBOIATCS MTOTH IUCKYCCUM, 3aCIyIIMBAIOTCSA M 3aALIMINAIOTCSA MPOCKTHBIC 3aJaHUA.
[Tocne »TOr0 NMPOXOaUT "MO3roBOW WITYpM" 10 HEPEUIEHHBIM IIPOOJIEMaM JUCKYCCHM, & TaKKe
BBISBJISIFOTCSL TIPUKJIAIHBIE ACIEKThI, KOTOPBIE MOKHO PEKOMEHAOBATb I BKJIIOYEHHUS B
KypCOBBIE U TUILIOMHBIE paOOTHl WM B ampobanuio Ha mpakThke. Ha ceccuu mpernonaBaTensb
000011aeT pe3ysIbTaThl POJEIIAHHON CTYA€HTOM PaOOTHl.

CeMuHapbI-AMCKYCCUU TIPOBOJATCS C LEJBI0 BBIABICHUS MHEHHUS CTYJEHTOB IIO
aKTyaJIbHBIM BOIIPOCAM M3y4aeMOro IIpeaMeETa.

CeMuHap-ucciaeioBaHUE TIPEAINONAraeT IPEeABAPUTENIbHYI0 paboTy - HalucaHue
pedepara, 10KIaga 10 UTOraM ONBITHON pabOTHI. YdacTHe B HEM - 3TO, IPEXKJE BCEro, AUAJIOT
CTyJZICHTa C IpernojaaBareneM. Pe3ynbraTsel 00CyKIal0TCd Ha CEMUHApPE C HAIJIAJHBIM MOKa30M
UCCIIEI0BATENIBCKOrO0 MaTepuana (cxembl, TaOnuLbl, IpaduKd, JAUArHOCTHMYECKHE METOJUKH).
Yactuuno MaTepuan MoxeT ObITh BKITtodeH B BKP. IIpu moAroroBke Kk ceMUHAPY-UCCIIET0BAHHIO
CTYIEHT H3y4daeT pe3yJIbTaTbl TEOPETUYECKUX HCCIEeNOBaHMH, cocTaBisgeT OuOnuorpaduio mo
TEMe, yUYUTCS UCcaTh 0030phI IO TEXHUYECKOH 3a1aue-npodiaeme.

[TpoOnemHbI ceMUHAp TOTOBUTCA HpPENOJaBaTesieM JOCTAaTOYHO OCHOBATENIBHO:
noaouparoTcs MpoOJeMHbIE U KOHTPOJIBHO-IIPOBEPOUHBIE BOMPOCHL. Takoi ceMHUHAap BO3MOXKEH
TOJIBKO MOCJIE€ IPOX0XKAeHUS TeMbl. K HEMy CTyIeHTbI TOTOBSATCS 110 JIUTEPATyPHBIM HCTOYHUKAM:
MOHOTrpaduu, CIIpaBOYHUKH, CIOBAPH, )KypHaibl. K mpobieMHOMY ceMuHapy MpocMaTpUBaeTCs
JUTEpaTypa B paMKax pa3IMUHBIX UCCIIEI0BATEIbCKUX KO (Hanpumep "TpaauiinoHHbIe U HE-
TpaJULIMOHHBIE TIOXObI K Tpodieme").

Haubonpiyto 3¢¢deKTUBHOCT, MPUHOCSAT CEMHUHAphl, NPOBOAUMBIE B (opme
KOJIJIGKTMBHON MO3HABATENIbHON JEsITEeIbHOCTH, HMMEIOLIeH OIpe/eieHHble OCOOCHHOCTH, a
UMEHHO:

- pa3jiereHue CTYAEHTOB Ha TPYHNbl MO HMX JKEJIaHHI0 (C 00sA3aTeNbHBIM ydacTHEM
CTYJIEHTa C YCTOWYMBBIM HHTEPECOM K IaHHOMY MPEIMETY);

- MOCTAHOBKA OOIIMX IIeJIeH U 3a1a4 JUIsl TPYIIbI;

- pabora B TMOCIENOBATEIbHOCTH - WHAMBHAyaJlbHas, MapHas (Yalle BCEro
nepeKkpecT-Hbli 0npoc), paboTa B rpymnie, KOJUIEKTUBHAS;

- 00s13aTeNIbHOE MpEeABAPUTEIHLHOE OTPAaHMUYEHHUE 10 BPEMEHH Ka)KJI0T0 dTarna 3aHsATHi;

- OKCHEPTHBIN aHAJIHN3 ¢ pacyeToM KO3 UIIMEHTa KOHKOPIAIUH;

- OIIEHKa pa0OoThI IPYIIIbI MIPENO/IaBaTENIEM;

- IPOBEJIEHUE CAMOOLICHKH.

Tpumepnoiii nepeuenv mem pepepamos 8 guoe uHOUBUOYAIbHBIX domauinux 3a0ay (M13)

1. OcHOBHBIE MOHATUS U3 TEOPUM BEPOSTHOCTH U MATEMAaTHYECKOH CTaTUCTUKH
(reHepaJibHasi COBOKYITHOCTh, BEIOOPKA CITy4allHBIX BEJTMUNH, XapaKTEPUCTHKH BHIOOPKH).
2. IlonsTHe 0 BUAAX MJIAHUPOBAHUS MAaTEMAaTUYECKOro M (PU3NYECKOI0 SKCIEPUMEHTOB,
NPUHIUIIAX TE€OMETPUIECKOT0 U (pr3nyecKoro noJjooust 0ObEKTOB yIpPaBICHUS.
3. Texyuiuii KOHTPOJb MPOLYKIIHH.
4. TlpuHUHMITEI BBIOOPAa KOHTPOJIMPYEMBIX MAapaMeTpOB U HMX YPOBHSA B CTaHIAapTax Ha
METAJUTypPrUYeCKyI0 MPOAYKIHIO.



5. Cratuctudeckoe 0o0OOCHOBaHHME 00beMa BBIOOPKM IMPU KOHTPOJIC Yy TOCTABIIUKA H
nOTpeOUTENS.

6. KoHTpoOJIbHBIE KApTHI.

7. O01mas cxema ynpaBleHUs] TEXHOJIOTUYECKUM O0BEKTOM C aJalTUBHBIM OJIOKOM

8. Teopernueckuid MoaX0/, MATEMAaTUUYECKOE CUMYJIHUPOBAHHUE YCIIOBHHN IKCIEPUMEHTA,
(bu3u-uecKuil SKCIIePUMEHT.

9. YcnoBus nogobust pusnueckoro 00beKTa U MaTepHaaIbHON KOMUU.

10. Bri6op naubosee 3¢ppekTHBHOM CXEMBI SKCIIEPUMEHTA.

11. CocraBneHue IIaHa MPOBEACHUS SKCIEPUMEHTOB Pa3HBIX YPOBHEH (OIBITHBIM,
71a00paTOPHBI, IIOJIYITPOMBILUICHHBIH, IIPOMBILUICHHBIN, U3TOTOBJICHUE
OIBITHO-ITPOMBILIJIEHHOHN MapTUR).

12. Buapl mapaMeTpoB ONTHUMHU3ALUHU, 00OOIIEHHBIN MapaMeTp ONTUMH3AINHY, (YHKIHS
KeNaTeJIbHOCTH.

13. Bo16op Tumna MaTeMaTu4ecKoil MoJIMHOMUAIBHONW WIIM MHON MOJEIIH.

14. IIpaBuna moCcTpOCHUS TUIAHOB — APOOHBIX PETUIHK.

15. Pucku nipu MCHOJIB30BaHUY IIJIAHOB C JIPOOHBIMU PEIUIMKAMH — BIUSHUE HA TOYHOCTh
IPOTHO3UPOBAHUS (QYHKIIHUN OTKIIHMKA.

16. Tumsl IIaHOB 3KCIEPUMEHTA — JIBY- U TpexX ¢akropusie mianbl Trma N = m" (N —
HE00X0MMOE KOJMYECTBO OINBITOB, M — KOJUYECTBO YPOBHEH BapbUpOBaHMs CIydailHbIX
(dakTOpoB, N — KOIUYECTBO (PAKTOPOB).

17. Koadunuent konkopaanuu (KodOPUIMEHT COTIACHs) MPU AKCIIEPTHON OIICHKE
BIMSHUSA (PAKTOPOB HA (PYHKUHUIO OTKIIMKA (TapaMeTp ONTHMU3ALINN).

18. OcHoOBHBIE CBOICTBa MaTpHULbl MaTeMaTHYECKH IUIAHUPYEMOTO 3KCIEpUMEHTa
(OpPTOrOHAIBHOCTh, POTOTAOEIBHOCTh, CHMMETPHYHOCTh, HOPMHPOBKA SKCIEPUMEHTAIHHON
MaTpPHIIBI).

19. Meronuka pacuyera KO3(p(HUIMEHTOB SMIUPUYECKOrO YpaBHEHHMS IO JaHHBIM
MIPOBEJICHHOTO IIAHUPYEMOT'0 HKCIIEPUMEHTA.

20. CBa3b 3 dexTa pakropa ¢ KOAPPUIHEHTAMU ypaBHEHHUS.

21. Kpurepuu onTUMaJIBHOCTH IIJIAHOB SKCIIEPUMEHTA.

22. BBeneHue B pELICHHE IO IMOUCKY ONTHMAJIBHOTO JKCTPEMAJIbHOIO 3HAYEHHUS
napaMeTrpa ONTHMM3AlMM B oO0JacTu ompeaeneHuss (QYHKIMM ABYX M MHOTO(QaKTOPHBIX
ypaBHEHHI (METO/I KPyTOro BOCX0oXAeHus1 bokca-Yuicona u ap.).



MpnnokeHune 2

7 OneHo4YHbIe CPeACTBA /ISl IPOBEAeHHUS IPOMEKYTOYHOM aTTecTaluu

HpOMe)KYTO‘-IHaSI arrecralsa  HMECT MHCIbIO OIPCACIIUTDb

CTCIICHb JOCTHIXKCHHA

3aIUIaHUPOBAHHBIX PE3yJIbTaTOB 00yUYCHHMS MO JUCHUILIMHE (MOIYIIIO) 38 CEMECTpP U MPOBOANUTCS
B (hopMe dK3aMeHa.
JlaHHBII pa3ziesl COCTOUT UX JIBYX ITyHKTOB:

a) Ilmanupyemble pe3ynbTaThl OOY4YEHHMsS W OIICHOYHBIE CPEACTBA JJIsi IPOBEJICHUS

HpOMe)KYTO‘{HOﬁ aTTeCTalu.
6) HOp}II[OK IMPOBCACHUA HpOMe)KYTOHHOﬁ aTTeCTallui, II0Ka3aTCiini MW KPUTCPHUU

OLICHUBaHWsI.

a) [lnanupyemMblie pe3yabTaThl 00y4eHHs U OLIEHOYHbIE CPeICTBA /JIsl IPOBeIeHUS

NMPOMEKYTOYHOM ATTeCTALUM:

CTpyKTypHBII
3JE€MEHT
KOMIIETEHIIUHU

[Lnanupymbie
pE3yJIbTaThI
o0y4eHus

OneHouHbIE CpecTBa

Koa n COACPKAHNE KOMIICTCHIIUM

U pCHICHUA HMHXXCHCPHBIX 3a1a4

OIIK-4 — roTOBHOCTHIO COYETATH TEOPHUIO U MPAKTUKY

3HaTh - OCHOBHbIE IlepeyeHb TeopeTHYeCKUX BONIPOCOB K IK3aMEHY

ONpEACICHUA 1. CBeneHus U3 TEOpUU BEPOATHOCTU U MAaTEMATUYECKOM

IJTaHUPOBaHUA CTaTUCTUKHU (T€HepalibHas COBOKYITHOCTb, BEIOOPKA

SKCNEPpHU-MEHTA, CIIy4aiHbIX BEJIMYUH, XapaKTEPUCTUKU BBIOOPKN).

- KnacCHPUKaumio | 2. Buipl INIAHKPOBAHHS MATEMATHYECKOTO M (DM3UUECKOTO

CII0C0-00B BBIOOPA | 5KCIIepUMEHTOB, PUHIIMITE T€OMETPHYECKO-TO 1

Ij1aHa (hU3UIECKOTO 11010011 0OBEKTOB YIIPaBICHUS.

9KCNE-pUMEHTA, 3. ITopsiok MpoBEAEHUS TEKYIIETO KOHTPOJIS MPOLYKILINH.

TCOPETUICCKHUE 4. [TpuHIMIIBI BBIOOpA KOHTPOIUPYEMBIX MTAPAMETPOB U UX

OCHOBEI pactcTa YPOBHs B CTAaHAAPTaX HAa METAJLIYPrUYECKYIO IIPOLYKIIUIO.

K09 u-1HeHTOB 5. Cratuctudyeckoe 00OCHOBaHHE 00BEMa BBIOOPKH NPHU

SMITMPUICCKHUX KOHTpOJIE y MOCTABIIMKA U TOTPEOUTENS.

YPpaBHEHUH 6. MeTroas! MOCTPOEHNS KOHTPOJIBHBIX KapT.

perpeccuu; 7. OOmyro cxeMmMy VyOpaBICHUS TEXHOJIOTHUYECKUM

- OCHOBBI 00BEKTOM C aIaIlITUBHBIM OJIOKOM.

COCTaBJICHNA 8. Teopernueckuit MOJXOM, MaTEMaTUYECKOE

MAaTpHIl TIOJIHOTO U | cUMYJTMPOBAHUE YCJIOBHM OKCIEPUMEHTa, (DU3NUECKUiA

ApO0-HOTO JKCIIEPUMEHT.

(haxropuoro 9. VcnoBus momoOus  ¢GU3HUECKOTO OOBEKTAa W

9KCIE-pUMEHTA, MaTepuaIbHOU KOIIHUH.

- METOZIMKY pacdeTa 10. Metonsl BbiOOpa Haubosee 3(PPEeKTUBHON CXeMbl

K0d-(durreHTa JKCIIEPUMEHTA.

KOHKOpJa-1uu I11. VYcnoBus  cocraBieHuss  IUIaHa  IPOBEIACHHUS
IKCIIEPUMEHTOB pa3HbIX YpOBHEN (OTIBITHBIH,
71a00paTOPHBIH, MOJYIPOMBIIUICHHBIN, MPOMBIILIEHHBIN,
M3TOTOBJICHHE ONBITHO-NIPOMBIIIUIEHHON TApTHH).

YMmetb - 3¢ pEeKTUBHO IIpumepHBbIe NpaKkTHYECKHE 3a1aHUS VIS IK3aMeHa

IIpUME-HATHh METOBI
IJIaHUPO-BaHHUS
JKCIIEPUMEHTA;

- HCIIOJIb30BATh
METOU-KY

1. HaxomuTh »SKCTpeMalbHOE 3HAUCHUE TMapameTpa
ONTHMHU3alIMM B 0OJACTH ompeaeseHus (QYHKIUA C
MPUMEHEHHEM HUTTEPAIMOHHOTO TIOMIAarOBOTO METOJa B
HaIpaBJICHUH TPAIMCHTA.

2. CTpouTh BapuaHThl MAaTPHUIIGl JPOOHOT0 HKCIIEPUMEHTA




CrpyKTypHBII [Lnmanupymsie
3JIEMEHT PE3yIBTATHI OuEeHOYHBIE CPECTBA
KOMIIETEHIINH o0yueHHs
matemaTtndeckoro | tuma 23, 252; onpenensath K03 OHUIMEHTH YPABHEHNUS IO
TUTAHUPOBAHHUSI U3BECTHOMY JITOPUTMY: ai = (XxiYi)/n, ao = Xyi/n.
SKCIIEPU-MEHTA,; 3. CTpouTh MaTpHIly HOJHOrO (PaKTOPHOTO SKCIIEPUMEHTA
- COCTaBIIATh tuna 2" —22 u 2%, onpenenaTs kodGPUIMEHTH! ypaBHEHUS
MaTpHILy TIOJIHOTO M | [I0 H3BECTHOMY aIrOpHTMY: ai = (ZxiYi)/n, ao = Xyi/n.
IpOGHOTO 4. TIpoBOAUTH KOPPEKTHPOBKY TOYHOCTH yPaBHEHHMS
(akTopHOrO PErpeccHy B TEYEHUM BPEMEHH 0 MACCHBY Pa3sHOCTEH
SKCIIEPHU-MEHTA,; MEKLy (PaKTUIECKUMH JaHHBIMH KOHTPOJIHOM BBIOOPKH U
- IPUMEHSATH B pPacYETHBIMU  3HAYEHUAMH [0  PETPECCHOHHOMY
padoTe 3KCHEPTHYIO | yPABHEHUIO (Ygakr. — Ypacu.). ECIM cpeaHee OTKIOHEHUE
OLIEHKY MEHeEe CTaTMCTHUYECKOTO MapaMeTpa - CTaHIapTHOIO
3Ha-9UMOCTH OTKJIOHEHHS S, TO ypaBHEHHE NPHU3HAETCS aJeKBaTHBIM. B
(bakTopoB, IPOTUBHOM  CJIy4a€  HPOBOJMTCA  KOPPEKTUPOBKA
OII-PEeIENSIOINX YPaBHEHHUsI MyTEM M3MEHEHHsS 3HAYEHUS €O CBOGOIHOIO
(YHKIMIO OTKJIMKA | WieHa: aol = Ao -/ X(Ygaxr. — Ypacu)/n, TAE N — 00BEM
KOHTPOJILHOW BBIOOPKH, 3HAK -/+ MOKA3BIBET, YTO, €CIIH
cpeaHee  OTKJIOHEHUs Ayi uUMeeT 3HakK +/-, TO
KOPPEKTHPOBKA 3HAaueHHs a0 OyJeT COOTBETCTBEHHO
-/+Ayi.
5.  PaccuutbiBaTh  KOO()QHIMEHTH  PETPECCHOHHOTO
YpaBHEHUSA (o BBIOOpKE, MPEII0KEHHON
PENOAABATENEM) TI0CIE NMPOBEAEHHUS KOPPEJALMOHHOTO
aHanu3a, OTCEMBAHWA  HE3HAYUMBIX  (AKTOPOB M
ONPENENEHUs  CBS3M  3aBUCHMBIX M HE3aBUCHMBIX
TIEPEMEHHBIX.
Bnanets - IPAKTUYECKUMH 3ajanue Ha pelieHHe 3a4a4 U3 NPOPecHOHAIHLHOU
HaBbI-KaMH 110 00J1aCTH, KOMILJIEKCHBIE 3a1aHMsI
TIPUMCHCHHUIO 1. MeromamMu pacuera KOI(PHIMEHTOB PETPECCHOHHOIO
METona ypaBHenuss ¢ npuMenenueM MHK u  onpenenenuem
TTaHIPOBAHHS MapaMeTpoB  KadecTBa IOJyYEHHOTO YpPAaBHEHUS IO
OKCIEPUMCHTA, nokazatensM R% R, F, t, Soer (COOTBETCTBEHHO
- MCTOAaMH ko> dunuenTa JETEPMHUHALIUH, ko> dunuenTa
usmaeckoro n MHOXKECTBEHOW  KOppensuud, Kpurepus  Duiiepa,
TCOMCTPHICCKOTO | xonpummenta CThIOAEHTa, OCTATOYHOTO CTAHAAPTHOTO
no-z106us; OTKJIOHEHHS).
) 2. IlpaBunamu OKa3aTesbCTBA aJ€KBATHOCTH YPABHEHMS
MPOQECCHORATBHBIM | heq 1 oMy Mpoliecey MyTeM CPABHEHHs BBILEYKA3aHHBIX
SSBIKOM B 1. | mapaMeTpoB ¢ MX TaOJMYHBIMU 3HAYEHHAMHU B
NpEAMETHOH 3aBHCHMOCTH  OT  00beMa 3HAYMMOCTH

o0J1acTH 3HaHUA

BBIOOPKH,
MTOKa3aTeNeH.

3. HaBbikamMu HcCleOBaHUS U TMOCTPOSHUS (PUINYECKUX
MOJIEJICH MPOIIECCOB C YYETOM MPUHIIUIIOB MOA00HS.

4. KOMIUIEKCHBIM MOAXOJOM K pELIEHUI0  3a]a4
TUTAHUPOBAHUST HKCIIEPUMEHTAa C BBIOOPOYHBIM H/HUIU
CyMMapHbIM  HCIOJb30BAHUEM  BBIIICPE/ICTABICHHBIX
MPUEMOB, TMPAKTUK, TEXHOJOTUH JUId  TOJy4YCHHS
3¢ PEKTUBHOTO KOHEYHOTO Pe3yJIbTaTa.

5. llpuemamum KpyTOro BOCXOXIEHUSI TIPU TOMCKE




CrpyKTypHBII [Lnmanupymsie
JJIEMEHT pe3yJIbTaThI
KOMIIETEHIINH o0yueHHs

OneHouHBIE CpeCTBA

AKCTPEMAaJIbHBIX 3HAUeHUH (QYHKUIMU OTKIMKA, TapaMeTpa
ONTHUMU3ALINH.

KOI{ H COACPKAHUEC KOMIICTCHIIUMA: [1K-2 - cnocoOHOCTBIO BLI6I/IpaTL METOAbI UCCIICIOBAHUA,
IJIaHUPOBATb U IPOBOAUTH H€06XO,[[I/IMLIe OKCIICPUMCHTBI, MHTCPIIPECTUPOBATL PC3YyJIbTAThI U

J€J1aTh BBIBObI

3HaTh - METO/IBI ITepedyenb TeOpeTHYECKHX BONIPOCOB K 3K3aMEHY
IJTaHUPOBaHUA 1. IIpaBuiia mocTpoeHUS IJIAHOB — IPOOHBIX PETUIHK.
9KCIIEPUMCHTOB 2. Pucku mpHw HCIONB30BAaHMM IUIAHOB C JAPOOHBIMHU
PasHoOro ypoBHi, pEeIUIMKaMHU — BIJIMSIHAE HA TOYHOCTh IPOTHO3UPOBAHUSA
- CII0COOBI (YHKIMU OTKJIHKA.
COCTaBJICHUA 3. Tumpl IaHOB PKCIIEPUMEHTA — JIBY- U TpeX (aKTOPHBIC
IJI1aHOB wianel THoa N = m" (N — Heo0X0IuMOe KOJIMYECTBO
MaTeMaTHU4€CKO-TO | ombpITOB, M — KOJHUYECTBO YpPOBHEH BapbUPOBAHUS
OKCICPUMCHTA, CIIy4aifHbIX ()aKTOPOB, N — KOJIUYECTBO (PaKTOPOB).
- OponeaAypel 4. Meroabl pacuera KoddduLIKMEHTa KOHKOpPIAIUU
TTOUCKa (ko3 dunmenta cormacusi) MPU IKCIEPTHOM OIICHKE
ON-TUMaJIbHBIX BIUAHMUS (PAKTOPOB Ha (PYHKIMIO OTKIWKa (Iapamerp
peleHuH OIITHMU3ALIUN).
5. OCHOBHbIE CBOWCTBA MATpPULBI MaTEMaTUYECKU
IUIAHUPYEMOTO JKCIIEPUMEHTA (OpTOroHaIBHOCTD,
pOTOTabEIHHOCTD, CUMMETPUYHOCTH, HOPMHPOBKA
AKCIIEPUMEHTAILHON MaTPHILBI).
6. Metoauky pacyeta Kod()(PHUIIMEHTOB >MIHMPUUYECKOTO
YpPaBHEHMsI 10 JaHHBIM IPOBEJACHHOTO IUIAHUPYEMOTO
HKCIIEPUMEHTA.
7. Cssa3p oaddekxra daktopa ¢ KodhDUITHEHTAMHU
ypaBHEHHS.
8. Kpurepuu onTuManbHOCTH IJIAHOB SKCIIEPUMEHTA.
9. Meroapl pemieHHs MO TOWCKY ONTHUMAaiIbHOTO
AKCTPEMAJILHOTO 3HAYEHMs IapamMeTpa ONTHUMH3AlMM B
o0actu onpeaeneHust yHKIMH JBYX U MHOTO(aKTOPHBIX
ypaBHEHUI (METOJI KpyTOro BocxoxkaeHus bokca-Yuncona
u Jp.
10. Kpurepuu onTUMaIbHOCTH MJIAHOB YKCIIEPUMEHTA.
YMmertb - IPUMEHSTh IIpumepHbIe NpakTHUYECKHE 3a1aHUS VIS IK3aMeHa
METO/ABI 1. PacuutsiBaTh KOdpUITUEHT KOHKOpJAaluu
[UTaHNPOBAHHA (xo>pPUIHMEHT coracuss) TNPH OKCIEPTHOM  OLEHKE
JKCIIEPU-MEHTOB
BIMSIHUASL (aKTOPOB Ha (YHKIHIO OTKIHMKa (Tapamerp
pa3HOro YPOBHA ;
- COCTaBJIATDH IIIaHBI ONTHMHU3ALIHH).
Ma-TemaTnueckoro |2- ~ OTcenBaTh He3HaunMble (DAKTOp aHAIU3MPYEMOIl
SKCIIEPU-MEHTA; BBIOOpKH, 3alaHHOW mpenoaaBareneM. OmnpenensiTh
- HAXOIUTh CTaTHUCTUYECKU 3HAYUMBIEC CBSI3U MEXIY 3aBUCUMBIMU U
OITHMAIILHEIE HE3aBUCHUMBIMU TIEPEMEHHBIMU M BHUJA PErPECCUOHHOMN
pelLeHs 3aBUCHUMOCTH, a TaKkKe MEXIy  He3aBHCHUMBIMHU
W3BECTHBIMHU IICPCMCHHBIMH.
METOIaMH 3. CrpouTh rucTorpaMMy CiIy4ailHOH BEIMYHMHBI IIO
BBIOOPKE, 32/IaHHOM MPENo/1aBaTeIeM.




CrpyKTypHBII [Lnmanupymsie
AJIEMEHT pe3yJIbTaThI OneHouHBIE CpeCTBA
KOMIIETEHIINH o0yueHHs
4. PacunMThIBaTh CTATHCTHYECKUE TMapaMeTphl CIIydalHOMN
BEJIMYMHBI B BEIOOPKE, 33JaHHOM MPEIo1aBaTeNIeM.
5. CocTaBisATh IJIaH MPOMBIIIJIEHHOTO 3KCIEPUMEHTA 10
HaIpPaBJICHUIO, 3aJaHHOMY IPEI0IaBaTEIIEM.
6. IlpeacraBnaTh cxeMy  YIOpaBi€HUS  OOBEKTOM
UCCIIEIOBAHMSI, PETYIMPOBAHUS C aJJAIITUBHBIM OJIOKOM.
Bnanets - METOAAMU 3ajanue Ha pelieHHe 32124 U3 NPOPecHOHAIHLHOU
IUTAHUPOBA-HUS 00/1aCTH, KOMILIEKCHbIE 3aJaHUsI
JKCIIEPUMEHTAMHU 1. Merogamu BeIOOpa 3 (HEKTUBHBIX MPaBUI TPOBEACHUS
Pa3HOro ypOBHS; WCCIIEN0BAHUN ISl JOCTHIKEHUS ITOCTABIICHHBIX LIEJICH.
- METOJIUKOM 2. HaBblkaMHu NOCTPOEHHUS THUCTOTPAMM U HHTENPETALUU
MOJIHOTO U UX pEe3yJbTaTOB.
IpoOHOTO 3. [IpaBuiaMu MOCTPOEHUs IJIAHOB IOJIHOTO U JIPOOHOIrO
MaTeMaTU4Yec-KOro | MareMaruyecKkoro 3KCIIEpUMEHTA (oTceuBanue
9KCIIEPUMEHTA; HE3HAYUMBIX ()AaKTOPOB M BHIOOp KOJIMYECTBAa YPOBHEH
- METOJaMU BapbUpPOBaHUS (PAKTOPOB, HCIOJIB30BAHUE MPUHIUIIOB
olpeeeHUs CUMMETpUH, OpPTOrOHAJILHOCTH, poTarabenbHOCTH,
AKCTPEMAaJIbHBIX HopMupoBkH) Thma 23, 2°, 231 252 ¢ on-

3Ha4e-HUM IpU
ITIOKCKE
OIITH-MAaJIbHBIX
3HaYCHUH

penenenneM K03(h(HUIUEHTOB YPaBHEHHUS MO0 U3BECTHOMY
anroputMmy: ai = (Zxiyi)/n, ao = Zyi/n.
4. [TpueMaMu TOYHOTO BBIMOJHEHUS TUIAaHA SKCIIEPHUMEHTA
B pa3HbBIX YCIIOBUSIX 71a00paTOPHBIX,
MOJTYPOMBIIIICHHBIX, TIPOMBIIIICHHBIX) ¢ 00ECIICYCHUEM
YeThIpeX MPUHIIUIIOB TUIAHA.
5. Bnanmers ampuopHoil wuH(pOpManueir 00 o0bexTe
UCCIICIOBAaHMs, PETYJIMPOBaHMS Uil BbIOOpa Hamboiee
PaLMOHAILHOTO IJIaHA SKCIICPUMEHTA.




Memoouueckue pekomenoayuu 01 NOO2OMOBKU K IK3AMEHY

DK3aMeH SIBJISIETCS HEOThEMJIEMOI YacThi0 yU4eOHOTO IMpolecca U MPU3BaH 3aKPENHUTh U
YIOPSAOYNTh 3HAHUS CTY/AEHTA, MOJyYEHHbIE Ha 3aHATHAX M caMocTosATenbHO. Kpome Toro,
NOJATrOTOBKAa K 3K3aMEHY HalpaBlieHa Ha NPUMEHEHHUE IOJIyYeHHBIX 3HAaHUHM Uil pelIeHUs
NPaKTHYECKUX 3aJad 10 CHEeNUaIbHOCTH, MPOQMI0 MOAroTOBKM. Ha mpoBeneHme sk3ameHa
OTBOJIATCS YaChl 3aHATHIA MO PACITUCAHUIO.

Cnade »sK3aMeHa NpeAlIecTBYeT padoTa CTyJIeHTa Ha JIEKIMOHHBIX, CEMHUHAPCKHX
3aHATUSAX U CaMOCTOSITEIbHAs paboTa MO HM3YYCHHIO NpPEAMETa M IMOJArOTOBKH pedepaTtoB u
KypCOBBIX pPaboT. OTCyTCTBHE CTyJIeHTAa Ha 3aHATHAX 0€3 YBAXKHUTEIBHOW IPUYHHBI |
HEBBITIOJTHEHNE 3aJ]aHUN CaMOCTOSATENILHONW PalbOThI ABISETCS OCHOBAHHEM JUIS HEAOMYLICHUS
CTY/ICHTa K 3K3aMEHY.

[MonroToBka K 9K3aMeHy OCYIIECTBIIIETCS Ha OCHOBAHUU METOAWYECKHX PEKOMEHIAINN
0 TUCHIUIUTMHE U CIIMCKA BOIIPOCOB H3Y4aeMOM JUCIUITIMHBI, KOHCTIEKTOB JICKIHA, yUeOHUKOB
y4eOHbIX TOCOOUHl, HAYYHBIX CTaTei, UH(OPMAIMH CPEIbl HHTEPHET.

3a 3-4 mHS MOATOTOBKU 00YYaeMbIil TOJDKEH CHCTEeMaTH3HUPOBATh 3HAHUS, ITOJyYCHHBIC B
TeYeHue ceMectpa. BHauane ciemyer mpocMOTpEeTh BeCh MaTepHall JUCHUIUIUHBI (MOIYJIS) U
OTMETUTH TPYIHBIE 115 ceOs Bonpockl. O0sM3aTeNbHO B HUX pa3o0pathes. B ciydae HeymayHOro
pe3yJsibTaTta Takoro pa3doopa, cieayer 3aJaTh 3T BONPOCHI MPEMOAaBATEN0 Ha KOHCYJIbTALUU
nepes 9K3aMEHOM, MOCEIIEeHHe KOTOPOH B 3TOM Ciydae SIBIISCTCS IOJIE3HOW M KejarenpHou. B
UTOTE Tepell K3aMEHOM IIeJIeCO00pa3HO TMOBTOPUTH OCHOBHBIC ITOJIOKEHUS AMCLUUILUIMHBI C
OTMETKOH CTETICHH YCBOCHUS MaTepHaa.

OcHOBHBIE TIPaBUIJIa TOATOTOBKU K DK3aMEHY.

1. JIyumie cpa3y COpUEHTUPOBATHCS BO BCEM MaTepualie 1 000CHOBAHO PacIiOIOKHUTh BECh
MaTepHall COrJIaCHO K3aMEHAIMOHHBIM BOIIPOCAM MIIM BOIIPOCaM, 00CYXKJaeMbIX HAa CEMUHApaXx.
Ota paboTa MOXET 3aHATh MHOTO BPEMEHH, HO TJaBHOE — 3TO OPHEHTHPOBAHHE B M3y4aeMOil
JMCLIUTUIMHE.

2. Cama moJroToBKa HE JOJDKHO OBITH CBSI3aHA C «3alIOMUHAHHEM», a B TIEPBYIO OUepe/Ih —
C MEePEOCMBICIIEHUEM MaTepualla, U Jake paCCMOTPEHUEM albTePHATUBHBIX UICH.

3. CTyneHT JODKeH MPOAEMOHCTPHPOBATH HA DK3aMEHE, YTO OH YCBOWJI «BCE», YTO
TpebyeTcs 1Mo mporpaMMe o0y4YeHHs WK 0 IporpaMMe KOHKPETHOTo Ipernojaasatens. Jlaigee on
MOYKET BBICKa3aTh WHBIC, HO APTYMEHTUPOBAHHBIE TOUKH 3PCHHUS.

0) Ilopsinoxk mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALIMH, MOKA3aTeJIH W KPHUTEPHH
OlLleHUBAHMS

IIpomexyrouynas arrecrauus 1o jgucuuimmHe «llnaHupoBanue  3KcIiepUMEHTa»
BKJIFOYACT  TEOPETHUYECKUE  BOMPOCHI,  IO3BOJSIOIIME  OLUEHUTb  YPOBEHb  YCBOCHUSA
00yJaromuMuUCs 3HAHUH, U MPAKTHUECKUE 3aJJaHHsI, BBIBISIONINE CTENEHh C(OPMUPOBAHHOCTH
YMEHHH U BIaJIeHU, IPOBOAUTCS B hopMe IK3aMEHa.

DK3aMeH 10 JAaHHON AUCLMILIMHE MPOBOAMUTCA B YCTHOH (hopMe MO 3K3aMeHAIllMOHHBIM
OuneraM, KaXAblil M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOMNPOCAa U OIHO IMPAKTHUYECKOE
3a/laHue.

Kpumepuu oyenxku (6 coomsemcmeuu ¢ @GopmupyemoiMy KOMNEMeHYuamu u
NAAHUPYeMbIMU Pe3YTbIMamamu 00y4eHus):

— Ha OIICHKY «Hey/0BJeTBOpHUTeabHO» (1 6amn) — oOydaromuiics HE MOXKET IOKa3aTh
3HAHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSCHEHUs HH(OpPMalMM, HE MOXKET I10Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEILICHUs MPOCTHIX 3a1a4;

- Ha OLICHKY «HeYI0BJIeTBOPUTEILHO» (2 Oaa) —00ydJaromuicss AEMOHCTPUPYET 3HAHUS
He Oonee 20 % TeOpeTHUecKOro MaTepuala, JAOMYCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOXKET
NI0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4;

— Ha OILIEHKY «YyAOBJETBOPUTENbHO» (3 Oamma) — oOydaromuics IEMOHCTPHPYET

MIOPOTOBBIH YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETCHIIMH, B XOA€ KOHTPOJBHBIX MEPHUIPHUSTHHA



JOTIYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAENbHBIX 3HAHWUW, YMEHHH, HaBBIKOB,
00yYaromuiCcs UCTBITHIBACT 3HAYUTENIbHBIC 3aTPYJHEHUS IPH ONEPUPOBAHUM 3HHAHUAMHU U
YMEHHSMHU MPU UX NIEPEHOCE HA HOBBIE CUTYALINU;

— Ha OLIEHKY «X0pouIoy» (4 6ama) — oOydJarommiics IeMOHCTPUPYET CPEIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIMyCKAaIOTCS
HE3HAYNTENIbHbIC OMIMOKM, HETOYHOCTH, 3aTPyTHEHHUS IPU aHATUTUIECKUX OTepaIHsX, IEPEHOCEe
3HAaHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHbBIC CUTYaIUH;

— Ha OLICHKY «OTJIH4YHO» (5 0aioB) — 0Oy4Jarouuiics JeMOHCTPUPYET BBICOKUH YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMaTHYecKoe M TiyOOKoe 3HaHue
y4eOHOTr0 MaTepuasia, CBOOOJHO BBINOJIHSACT IMPAKTHYECKHE 3aJaHus, CBOOOJHO ONIEpUpPYET
3HAHUSMHU, YMEHUSMHU, IPUMEHSAET UX B CUTYallUSX MOBBIIICHHOMN CIIOKHOCTH.



