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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lenpto ocBoenuss wmoxyns juctuminael  b1.b.20 6moka 1  ywyeOHoro miana
«ILimanupoBaHne SKCIIEPUMEHTA SBIISCTCS MOJATOTOBKA OakanaBpoB 1o HampasieHuio 22.03.02
«Metamnyprusi» U OpoQuio MmoArotoBkd «OOpaboTKa METaIOB M CIUIABOB JaBJICHUEM
(IpOKaTHOE TIPOHU3BOJICTBO)» - 3204HON POPMBI 00yUEHUS K MPOECCHOHATILHON ICATEIILHOCTH B
COOTBeTCTBUM ¢ TpeboBanusimu DexepanbHoro l'ocymapcTBeHHOro  00pa30BaTEIBHOTO
CTaHJapTa.

3amauell M3y4eHHS TUCHUIUIMHBI SIBIISICTCSI TOATOTOBKA CTYIEHTOB K TBOPYECKOMY
NPUMEHEHHIO TTOJYYCHHBIX 3HAHUU TPU CO31aHUU HOBBIX U COBEPIICHCTBOBAHHIO JICHCTBYIOIINX
TEXHOJIOTUYECKUX MPOILIECCOB, POPMUPOBAHUIO Y CTYACHTOB CHCTEMBbI 3HAHHIA 110 TUTAHUPOBAHHIO
IKCIIEPUMEHTOB BO BCeX c(epax yuyeOHOW W NMPOW3BOACTBEHHOW IEATEIHLHOCTH. JTa 3ajada
pemaeTcs CaeIyIOIUMH CIIOCO0aMH:

- IaTh MOHATHS 00 OIIEHKE YKCIICPUMEHTAIBHBIX JaHHBIX, TEHEPAIIbHOW COBOKYITHOCTH U
BBIOOPKH U3 HEE CITyYalHbIX BETUYUH;

- chopMHUpOBaTh y CTYJCHTa MPEACTABICHUS O KOPPEISAIMOHHOM M PErpeCCHOHHOM
aHaM3aX, METOJIWKE OIEHKH W OTCEHMBAHWHU PA3NUYHBIX (PAKTOPOB BBIOOPOK CITydaitHBIX
BCJIMYVH;

- HAy4YHTh OOYyYarOIIMXCS METOAAaM IUIAHMPOBAHHOTO OJKCIEPUMEHTAa M IOUCKa
ONTUMAJILHBIX 3HAYCHUH (DYHKIIMH OTKJIMKA B ONPECICHHOM 001aCcTH CyIeCTBOBaHMsI (DaKTOPOB
TEXHOJIOTUIECKOTO MPOoIIecca;

- TIPUMEHSTh METOJIbl TUIAHUPOBAHHOTO JKCIICPUMEHTA Ul OOJICTYCHHS PacueTOB TPHU
NPUMEHEHHUH IPOOHOTO (PaKTOPHOTO SKCIIEPUMEHTA.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOrpaMmMbl

Hucuunnuna [lnanupoBanue sKcriepuMeHTa BXOIUT B 0a30BYIO 4acTh yueOHOTO IjIaHa
00pa3oBaTesIbHOI TPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHMs,  BIIQJICHUsA),
c(OpMUPOBAHHBIE B PE3YyJIbTaTE U3yUEHUS TUCIUIUINH/ IPAKTUK:

Maremaruka

Matemarnueckas CTaTUCTUKA B METAJNTypIHH

dusuka

Nupopmarrka u nHHopMaloHHbIE TEXHOJIOTUU

Xumus

3HaHus (YMEHMs, BIIaJIEHUs), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMITIMHBI OynyT
HEOOXOIUMBI 1151 U3Y4YEHUSI AUCIUILIINH/TIPAKTUK:

MeTobl ONITUMHU3AIMH IPOLIECCOB 0OPAOOTKU METAIIIOB JaBIEHUEM

MeTo bl OITHMU3ALMN TEXHOJIOTUYECKUX IIPOLIECCOB

MonenrpoBaHu€e MPOLECCOB IPOKATHOTO MTPOU3BOICTBA

[TonroToBka K 3alUTe U 3aIIKTa BBITYCKHON KBAIM(UKATMOHHON paboThI

[ToaroroBka Kk cade u cjaua rocyapCTBEHHOT0 SK3aMeHa

VYuebHo- nccnenoBaTenbckas paboTa cTyaeHTa

3 Komnerenuun odyyarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJibTAThl 00yueHust

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

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH




OIIK-4

TOTOBHOCTBIO COUYCTATh TCOPHUIO U MPAKTUKY IJI PCIICHUA MWHKCHCPHBIX 3a/1a4

3HaTh

- OCHOBHBIE OIPEICICHHS MIIAHUPOBAHHUS YKCIICPUMEHTA;
- KIaccu(pUKAIHIO CIIOCOOOB BBIOOpA TIaHA YKCIIEPUMEHTA, TEOPETUUCCKUE
OCHOBBI pacuera KO3 PHUIIMEHTOB SMITUPHUCCKUX YPABHCHHH PErPECCHH;

- OCHOBBI COCTABJICHUSI MATPHII [TOJHOTO M JPOOHOTO (haKTOPHOTO
IKCIIEPUMEHTA;

- METOJIMKY pacueTa Kod(puimenTa KOHKOpIaIuu

VYmMmern

- 3¢(eKTUBHO IPUMEHATHh METObl TJIAHMPOBAHUS SKCIIEPHUMEHTA;

- UCIOJIb30BaTh METOIUKY MaTEMaTUYECKOIO IJIAHUPOBAHUS SKCIIEPUMEHTA;
- COCTaBJIATh MaTPUILy OJIHOTO U JPOOHOTO (haKTOPHOTO IKCIIEPUMEHTA;

- IPUMEHATH B pab0Te IKCIEPTHYIO OLEHKY 3HAYMMOCTH (PaKTOpOB,
OTpeNeNAIomuUX (QYHKIMIO OTKIINKA

Bnaners

- IPaKTUYECKUMHU HAaBBIKAMU 110 IPUMEHEHUIO METO/1a IIJIaHUPOBAHMS
JKCIIEPUMEHTA;

- MeToJlaMU (PU3UYECKOI0 M TEOMETPUYECKOTO 110100HUs;

- Ipo(heCCHOHATTLHBIM S3BIKOM IPEAMETHON 00JIaCTH 3HAHUS

[TK-2 crmocoOHOCThIO BRIOUPATH METO bl HCCIICIOBAHUS, TNIAHUPOBATH U MPOBOIUTH
HEOOXOIUMBIE HKCIIEPUMEHTHI, UHTEPIPETUPOBAThH PE3Y/IbTAThI U JIEIaTh BHIBOJIBI

3HaTh

- METO/Ibl IUNIAHUPOBAHUS YKCIIEPUMEHTOB Pa3HOr'0 YPOBHS;

- c11ocoObl COCTABJICHHUS INIAHOB MAaTEMAaTUUYECKOT 0 SKCIIEPUMEHTA;
- IPOLEAYPHI IOMCKA ONTUMAIIBHBIX PELICHUM,

SKCTPEMAJIbHBIX 3HAYECHUH IPH ITOMCKE ONTUMAJIbHBIX 3HAYCHUM

YMmern

- IPUMCHATH MCTOJbI INIAHUPOBAHUA SKCIICPUMCEHTOB PA3HOI'O YPOBHA ;
- COCTABJIATH IJIaHBI MAaTEMATHYCCKOT'O OKCIICPUMCHTA,
- HaXOUTH OIITUMAJIbHBIC PCHICHUA U3BECTHBIMU MCTOJaMU

Bnanerts

- MCTOAaMU IJIAHUPOBAHUA SKCIICPUMCHTAMU Pa3HOr'o YPOBHA,

- MCTOHHKOﬁ ITIOJIHOT'O U ):[pO6HOl"O MaTCMAaTUYCCKOI'0 SKCIICPUMCHTA,
- MCTOAaMU OMMPEACTICHUS SKCTPEMAJIbHBIX 3HAYCHUHU IIpH MOUCKE
ONTUMAIbHBIX 3HAUCHUHN




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0miast TpyI0EMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHBIX enuuull 144 akaza. yacoB, B TOM

HHUCJIC:

— KOoHTakTHas pabora — 10,9 akan. gacos:
— ay/IuTOpHas — 8 aKkaJl. 4acoB,

— BHeayIuTOpHas — 2,9 akaj. 4acoB

— camocTosTenpHas padota — 124,4 aka. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

dDopMa aTTeCcTaluu - 3K3aMCH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaj. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema g | (Baxax vacax) = A . p Kon
> 3 © | caMOCTOATENbHOM | YCIIEBAEMOCTH U
JIMCIUTITAHBI ) £ ., | KommeTeHIIN
o & padoThI IIPOMEKYTOYHOM
n1a6. | mpakt. | € &
Jlek. - [MPAKT | 2 g aTTecTaluu
3aH. | 3aH. | O &
1.
1.1 Beenenue. CeneHus U3
TEOPUH  BEPOSATHOCTH |
MaTeMaTHYeCKOi
CTaTHCTHKNA  (TeHepabHas
COBOKYITHOCTb, BBIOOpKa [IpopaboTka e
CITyqaifHbIX BEJINYHH, TEOPETHIECKOTO KOHZH;I)H])
XapaKTePUCTUKU BBIOOPKH). (JIexuMoOHHOTO) CHeBaepMOCTI/I
TTousrue 0 BUIAX 0,5 0,5 16 MaTepuaa. Y © | TIK-2, OIIK-4
[IpoBenenue
TJIAHUPOBAHHUS Nzyuenue
pacdeTHbIX paboT ¢
MaTeMaTHYECKOTO u JIOTIOJTHUTEIIEHOTO
npumenennem [1K.
¢usugeckoro Marepuaia.
9KCIIEPUMEHTOB, PUHIUIIAX
reOMETPH-YECKOTO u
(uzuygeckoro o 100Hst
00BEKTOB YIPaBICHUSL.
1.2 Cratuctudeckue
METOOBl B yNpPaBICHHUH IpopaboTka
Ka4eCTBOM npoxykuuu.| 3 TEOPETUIECKOI0
Texymmuit KOHTPOJIb (JteKIMOHHOTO)
MIPOLYKLIMH. TIpuHuuns Marepuana.
BBIOOpa  KOHTPOJMPYEMBIX Uzyyenue
nmapaMeTpoB U WX YPOBHSA B JOIIOJIHUTCIBHOTO
CTaHAapTax Ha MaTepuana. Texymmit
METaJLTYpPTU-YECKYIO IMpopaboTka KOHTPOJTb
IPOAYKIHIO. METOANYCCKUX CIICBACMOCTH.
poAyKil 05 05 | 16 ATTIES 4 TIK-2, OTTK-4
Craructuueckoe yKa3aHUH K [poBenenue
00oCHOBaHME o0bemMa MNPAaKTUIECKUM | pacdeTHBIX paboT ¢
BBIOOPKH TIPH KOHTpOJIE Y 3aHSITHUSIM, npumeHenueM I1K.
MOCTABIINKA u COCTaBJICHHE
notpeourens. KoHTponbHbIE KOHCIIEKTa,
kapTel.  OOmas  cxema HOATOTOBKA
YIIpaBJICHUS OTBETOB I10
TEXHOJOTNYCCKHUM KOHTPOJIbBHBIM
O00BEKTOM C aJanTHBHBIM BOIIPOCAM.
OJI0KOM




1.3 XapakTepuCTHKH BHJIOB

SKCHEPUMEHTOB IpopaGorka
(TeopeTryeckuii  TOIXOJ, pop
TEOPETUYECKOTO
MaTeMaTHYecKoe (1eKIHOHHOTO)
CUMYJHUpPOBa-HUE  yCJIOBHM MaTeDHANA
SKCIIEPUMEHTa, (UIUUECKHUHA s peHI/Ie.
9KCIIEPUMEHT), YCIIOBUS v
JIOTIOJTHUTEILHOTO
noaoous (usnueckoro MaTepHATa o D—
00-beKTa M MaTepHAJIBHOM Iro I;GOTK.a KOHXHE)HB
xomuu.  Bribop - nanbornee Mefozrn)nquKnx cneBachocm
3¢ peKTUBHON CXEMBI , , o ) -2, -
05 05 | 16 Y TK-2, OTIK-4
AKCIICDIMEHTA yKa3aHui K [IpoBenenwue
COCTaI;J'IeHI/Ie ) aa MPAaKTUYECKUM | pacdeTHBIX paboT ¢
3aHATHSAM npumenenuem [1K.
MPOBEICHHUS SKCIIEPUMEHTOB COCTaBJ'IeHI:Ie p
pa3HBIX YpoBHeEil (ONBITHBIH, KOHCLICKTA
nabopaTopHBIH, HOZ[FOTOBK;I
MOJTYIPOMBIILIEHHBIH, OTBETOB 110
MIPOMBIIIICHHBIH,
W3rOTOBJICHUE KOHTPOIILHBIM
. BOTIpOCAM.
OTIBITHO-TIPOMBIIIICHHOH p
apTUH)
ITpopaboTka
TEOPETUIECKOTO
(JIEKIIMOHHOTO)
MaTepHara.
1.4 BBeneHne B METOJHKY s 'IJ)CHI/IC
TUIAHUPOBAHUS M
JTOTIOJTHUTEILHOTO
JKCIEPUMEHTA (obmrue MaTeDHANA Texymuit
TOHATHS, NPUHIIMIIEL). Busl o I;GOTK;’i KOH;/ olb
11apa-MCETPOB OTTHMH3ALIHI, Mefozrl)nqecmx cneBaepMocm
000011IeHHBIH napamerp 0,5 0,5 16 . y © | IK-2, OTIK-4
JR— (byHKIIA yKa3aHui K [IpoBenenwue
X(eﬂaTeHLHOC”;PI Bi6o MPaKTUYECKUM | pacyeTHBIX paboT ¢
i MaTéMaanecxog 3aHATHUSM, npumenennem [1K.
. N COCTaBJICHHE
MOJMHOMUAIBHOW WIJIM MHOM
MoeH KOHCIIEKTa,
: MOATOTOBKA
OTBETOB MO
KOHTPOJIBHBIM
BOIIpOCamM
N . [IpopaboTka
15 Tlomselii W npoOHBIH pop
. TEOPETUYECKOTO
(haKTOpHBI  JKCIEPUMEHT. (eKIHOHHOrO)
TIpaBuia MOCTPOCHUS vaTeDHANa
IUIAHOB — JIPOOHBIX PEILIHK. s peHI/Ie'
Pucku mpu HCIONB30BaHUHU v
JIOTIOJTHUTEIBHOTO
IUIAaHOB c JPOOHBIMU MATeDHAA e —
peliMKaMi — BIIMSIHAE Ha Iro g 60T1<.a KOHZH;I)H])
TOUHOCTE TPOTHOMPOBAHIA MC”II?O pnqecmx cneaafmocm
(GYyHKUMU  OTKJIMKA. THITBI 0,5 0,5 16 A o Y © | IIK-2, OIIK-4
IUIAHOB ~ JKCIIEPUMEHTa — YKa3AHHI K Tposezerne
ABY- M Tpex  (haKTopHbie MPAaKTUYECKUM | pacyeTHBIX paboT ¢
HHZHH Tmlg N = mn [()N 3aHATHSM, npumenenuem K.
COCTaBJICHHE
HEOOXOMMOE  KOJIMYECTBO COHCIEKTa
ONBITOB, M — KOJUYECTBO o FOTOBK;
ypoBHEH BapbUPOBaHHS OTZI:GTOB o
CIIyqalHbIX (DaKTOpOB, N
KOHTPOJIBHBIM

KOJIMYECTBO (PAaKTOPOB)

BOIIpOCaM




[TpopaboTka

1.6 Koaddumuenr
TEOPETUYECKOTO
KOHKOpJIAlUU
(JIEKIIHOHHOTO0)
(ko3 dunmeHT  coriacus)
N MaTepHaa.
IPU  IKCHEPTHOH  OLEHKE
Nzydenne
BIMSHUS  (AKTOPOB  Ha
JIOTIOJTHUTEIBHOTO
(byHKIMIO OTKJIUKA .
Marepuana. Texymmuit
(mapaMeTp  ONTHMHU3AIHH).
. [TpopaboTka KOHTPOJIb
Ocnopiste cBoHcTBa METOIMYECKUX CIIeBaeMOCTH
MaTpHUIBI  MaTeMaTHYECKH 0,5 0,5 16 o Y © | IIK-2, OIIK-4
yKa3aHHui K [IpoBenenue
IUIAHUPYEMOTO
NPAaKTHICKUM | pacueTHBIX paboT ¢
9KCIIEPUMEHTA
3aHATUAM, npumeneHuem I1K.
(OpPTOrOHANBHOCTH,
COCTaBIICHHE
POTOTa0EIBHOCTS,
KOHCIIEKTa,
CUMMETPUY-HOCTb,
IIOJITOTOBKA
HOPMHPOBKA
N OTBETOB 110
9KCIEPUMEHTAIILHOM
KOHTPOJIbHBIM
MAaTpHIIBI).
BOIIPOCaM
IMpopaboTka
TEOPETUYECKOTO
(JteKMOHHOTO)
Marepuaa.
1.7 Meroauka pacuera p
Nzydenne
K03 GUIIUEHTOB
JIOTIOJTHUTEIBHOTO
SMITUPUYECKOTO YpaBHEHHS .
Marepuana. Texymmuit
M0 JaHHBIM MPOBEIECHHOTO
ITpopaboTka KOHTPOJIb
[UIAHIPYEMOTo METOIMYECKUX CIIeBaeMOCTH
9KCIEPHUMEHTA. CBs13b 0,5 0,5 16 . y © | IK-2, OTIK-4
YKa3aHHH K [IpoBenenue
s dekra (bakTopa c
MPAKTHIECKHUM | pacdeTHBIX paboT ¢
k03¢ huIIeHTaMU
3aHATUAM, npumenenuem I1K.
YpaBHEHHUSI. Kpurepun
COCTaBIJICHHE
ONTUMAJIbHOCTH IUTAHOB
KOHCIIEKTa,
JKCIIEPUMEHTA.
MIOJTOTOBKA
OTBETOB I10
KOHTPOJIbHBIM
BOIIPOCaM
IMpopaboTka
TEOPETHIECKOTO
(JIexuMoOHHOTO)
Marepuana.
1.8 BeezeHue B penieHue 1o Nzyuenue
TIOUCKY ONITHMAJTEHOTO JIOTIOJTHUTEIIEHOTO
9KCTPEMAJILHOIO  3HAYEHHS MaTepuana. Texymmit
napaMeTpa ONTUMHU3AIMU B IpopaboTka KOHTPOJIb
obJactu OIIpeAeneHus METOAMYECKUX CIIEBAEMOCTH.
pedl 05 05 | 124 Ares Y TK-2, OTTK-4
GbyHKIMN IBYX u yKa3aHUH K [poBenenue
MHOTO(aKTOPHBIX MPAaKTUYECKUM | pacyeTHBIX paboT ¢
ypaBHEHUH (METOJ] KPyTOro 3aHSITHUSIM, npumeHenueM I1K.
BOCXOX/ICHHSI COCTaBJICHHE
Bokca-Yucona u np.) KOHCIIEKTa,
MOJArOTOBKA
OTBETOB IO
KOHTPOJIbBHBIM
BOIIpOcaM
HWroro no pazneny 4 4 1244
Hroro 3a cemectp 4 4 1244 9K3aMCH
Hrtoro nmo auctuminHe 4 4 1244 9K3aMeH TIK-2,0I1K-4




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

B npomecce mnpenonaBaHus — aucuuiuiiHbl - «[lmaHuMpoBaHME — AKCIIEPUMEHTa»
MIPUMEHSIOTCS TPAAULUOHHAS U MOJ1YJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHUH.

Jlekuuu MpoXOAsT KaK B TPATUIIMOHHON (hopMme, Tak U B (hopMe JIEKINH-KOHCYIbTALIUH,
r7ie TEOPETUUECKUI MaTepral 3apaHee BbIIACTCS CTYJIEHTaM JJII CAMOCTOSITEIbBHOTO U3y4YEHUs,
JUIs  TIOATOTOBKM BOIPOCOB JIEKTOPY, TakKUM O0pa3oM, JIEKIUS MPOXOAUT IO THUIY
BOIIPOCHI-OTBETBI-AUCKYCCUA. JIEKIMM YHMTAIOTCA C HCIOJIb30BAHHEM MYJIbTUMEIUNHOTO
000pyi0BaHus, IPE3EHTAlMOHHBIX MaTEPUAIOB.

JIeKIMOHHBI MaTepuall 3aKpeIvIsieTcs B XOAE NPAKTUYECKUX 3aHATHH, HAa KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MIPOBEJCHUH MPAKTUUYECKUX 3aHSATHI MCIOJB3YETCS] METOJI KOHTEKCTHOIO OO0y4YeHUSs, KOTOPHIi
MIO3BOJIIET YCBOUTH MaTepHajl IyTEM BBISBICHMS CBA3CH MEXIy KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

[Ipu BBINOJIHEHUU NPAKTHUUECKUX 3aHATUN HCHOJIb3YETCS TEXHOJOTHUS KOJIJIEKTUBHOIO
B3aMMOJICHCTBUS. 3aHATHUS MIPOBOJATCS B BHUJIE OOCYKIEHUS MOJYYCHHOTO 3aJ[aHusl, IPU 3TOM
CTYACHTHI pabOTAlOT COBMECTHO C TMOCIEAYIONIMM TPYIIOBBIM aHAIW30M TOJYYEHHBIX
pe3yNbTaTOB.

B yueOHOM mporiecce HCIONB3YIOTCS aKTUBHBIC M MHTEPAKTHBHBIE (DOPMBI IPOBEICHUS
3aHATUNA (KOMIBIOTEPHBIE CUMYISALUU, pa300p KOHKPETHBIX CUTYyallUil) B COYETaHUU C
BHEAYIMTOPHOW paboTOi ¢ MeNbl0 POPMHUPOBAHUS M Pa3BUTUS MPO(HECCHOHATBHBIX HABBIKOB
oOyJaromuxcs.

CaMmocrosiTenbHasi paboTa CTYIEHTOB CTHUMYJIMPYET CTYAEHTOB K WHAMBHUIYaJbHOMN
npopaboTKe TeM B Ipolecce HanucaHus pedeparoB, BHIMOTHEHUS UHIUBUAYATbHBIX 3aJaHU, B
IIPOLIECCE NOATOTOBKU K KOHTPOJIbHBIM pad0TaM U UTOIOBOM aTTECTALUH.

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Mensuunuenko, A.C. AHaU3 JaHHBIX B MaTepHaIoBeIeHNH © yaeOHoe mocobue / A.C.
Menpanuenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — Tekct: amexTpoHHbIi // JIaHb : 3JeKTPOHHO-OMONIHOTEYHAs cCHCTeMa. —
URL.: https://e.lanbook.com/book/117168 . (nara obpamenus: 25.09.2020)— Pexum goctymna:
JUIS aBTOPU3. MTOJIb30BaTEIICH.

2. Aupapees, C. M. MonenupoBaHue 0ObEKTOB U CHCTEM YIIPABJICHHS : yaeOHOE ITocoOne
/ C. M. Augnpees ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snextpon. ont. auck (CD-ROM). -
3aru. ¢ tutyin. akpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true  (mata oOpamenus: 25.09.2020). -
MaxkpooObekt. - Tekcr : amekrponsbid. - ISBN 978-5-9967-1028-7. - CeneHHS JTOCTYITHBI
takke Ha CD-ROM.

0) lonoJiHMTEILHASA JIUTEpaTypa:
1. Menbuuuenko, A.C. AHaiu3 JaHHBIX B MATEPUATIOBEICHUY | yueOHOe ocodue /


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

A.C. Menpanuenko. — Mocksa : MUCHUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — Tekct: anekTpoHHbIi // JIaHb : 3IEKTPOHHO-OMONIMOTEYHAs CUCTEMa. —
URL.: https://e.lanbook.com/book/117168 (mata oOpamenus: 25.09.2020)— Pexum ngocryma:
JUISL aBTOPU3. MOJIb30BATEIICH.

2. Crenanos, I1.E. ITnanupoBanue s5KcriepuMenTa | yaebno-meroauueckoe mocoowue / I1LE.
CremanoB. — MockBa : MUCUC, 2017. — 22 c. — Teker : snekrponHsiii // Jlawp :
JJIeKTpOoHHO-OMOMoreynass cuctema. — URL:  https://e.lanbook.com/book/108113 (mata
obparmenust: 25.09.2020) — Pexxum goctyna: st aBTOPU3. MOJIb30BaTEIICH.

B) MeToauyeckue ykazanus:

1. Cratuctuyeckue MeTosibl 00pabOTKH M aHaIM3a YUCIOBOM MHPOpPMALIMU, KOHTPOJIS U
ynpasieHus: kauectBom npokara/M.M. Pymsnues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
Yepkacos, A.B. JlorunoB. — YuebHoe nocodbue. — Marautoropck: M3n-Bo MarHuToropck. roc.
TexH. yH-Ta M. [.11. HocoBa, 2014, 257 c.

2. MonoukoBa O.C. BapuanTel 3ajaHuii MO aHaIM3y YUCIOBOW HHOpMaLUU AT
OaxanaBpoB. — MeTtoauueckue ykazaHus. - Maruuroropck: M3a-Bo Maruuroropck. roc. TE€XH.
yu-ta uM. [.11. Hocoga, 2017. 15 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

STATISTICA B.6 |K-139-08 ot 22.12.2008 0EeCCPOUHO
Deform3D Nel73 ot 20.12.2007 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanwue kypca Cchblika

DneKkTpoHHass 0aza MEePUOAUYECKUX U3JaHUN
East View Information Services, OO0 «MMBUC»
HannonansHas
uHbopMalMonHo-aHanuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccriickuii  MHIEKC HAYYHOTO ITHTHPOBAHHS
[Touckosas cucrema Axagemus Google (Google
Scholar)
Nudopmanmonnas cucremMa - EnnHOe OKHO
JIOCTyTa K HHOOPMAIIMOHHBIM pecypcaM
denepanbHOe TOCYAApPCTBEHHOE OFOHKETHOE
yupexaeHue «DenepanbHbIT urctutyt|URL: http://www1.fips.ru/
MIPOMBIIUICHHON COOCTBEHHOCTH
Poccuiickas ['ocynapctBeHHast —OuOamoreka.
Karanoru
DnekTpoHHbIe pecypchl oubnmmoreku MI'TY um.
I.1. HocoBa

9 MaTepHaIbHO-TeXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIs1)

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

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCHUIIIIMHBI BKIIFOUYACT:


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

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:

1. Yuebnas ayauropus Ui IPOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEJCTBAMU OOYUEHUS, CIYXAIUMH ISl TpEACTaBICHUS ydeOHON
uHpopManuu OOJIBLUION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPaHEHUs, INepeJadynd u
npeCTaBiIeHUs y9eOHOH nH(pOpMaInu;

- CIIELMAIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTopus JUIs MPOBEICHHS MPAKTUIECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CPEJICTBAMU OOyuYEHMs, CIyXallUMH Ul NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS Y9eOHON HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayquTopus Ui IPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAllUH, TEKYIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIBIOTEpHOI TexHUKOi#1 ¢ makerom MS Office, ¢ moaximouennem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ moakitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W MPO(UIAKTUYECKOrO OOCIyXHBaHUS Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHus;

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






Mpunoxxenune 1

o0yJaromuxcs

6

YueOHO-MeTOAHYECKOE

odecrmeyeHue

CaMOCTOATEJILHOM

padoThI

Ouenounvie cpedcmea 015l _NPoeeoeHuss meKyule20 KOHMpOoJs 6 6uode  ayoumopHou

KoHmpoabHou pabomul (AKP)

% C

Hepequb mem OJisi HOO2OMOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHble naHHBIC AJIs8 MPOBEICHUS NPAKTHUECKUX 3aHATUU TIPEICTaBlIeHB B 16
BapHaHTax CIIYYalHBIX BEIOOPOK (00BheM BBIOOPKH — N = 59), OJIMH U3 KOTOPBIX IPHUBEACHA 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

Kun

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

7

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 1621 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 5955 10,14 6,77

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

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

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

221 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 1,34 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. Ilpaktnueckas nepsuuHas 00paboTka BEIOOPKH CITy4yaiiHOW BETMYHUHBI

Beruncnute €  NpUMEHEHHEM MporpaMMHoro mpoaykra Exel crarucruueckue
XapaKTEePUCTHKN (MHUHAMAIIbHBIC, MaKCHMalIbHbIC, pa3Max 3HAYEHWH, CpeJHWEe 3HAYCHHS,
CPEIHEKBAIPAaTHYECKOE OTKJIOHEHHEe-CTaHAAPTHOE OTKJIOHEHUE, KO3(pQUIMEHT BapHalui,
MeuaHa, MOJIa) PacYeTHOU BBHIOOPKH. TO €CTh BBIUMCIUTH MO HE3aBUCUMBIM (Xi) U 3aBUCHMBIM
(Yi) ciayJaifHbIM BEMYNHAM CIICAYIOLIHE XapaKTEPUCTUKH:

- MUHUMAJIbHBIC 3HAYCHUSI CITydaiHbIX BedHdrH - (Xi, Yi)min;

- MaKCUMaJIbHbIC 3HAYCHUSI CITy4aHbIX BeuduH - (Xi, Yi)max;

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

- cpennee 3Ha4eHuEe (Xicp, Yicp) = Z(Xicp, Yicp)/N, T1e N — 00beM BBIOOPKH;

- CpEeIHEKBAJIpaTHUECKOe OTKIOHCHHE=CTaHJapTHOE OTKIOHeHHe Sxi = [X (Xi —
Xep)?IN]®®; Syi = [Z (Yi— Yep)?/n]°P;

- k03h durent Bapuarmu, % — Vi =  (SxilXepi) 100 % 1 Vyi = (Syil Y ¢pi) 100%;

- MeauaHa BeIOOpkH (Med) — cpelMHHOE 3HAYCHUE CITyYallHOW BEIMYHHBI MEXKIY
MHHAMAIBHBIM ¥ MakcuManbHbIM ee 3HaueHusaMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)min]/2;
Me/MaHa B OOJIBIIMCTBE CIIy4aeB HE COBMAJAET CO CPEJHUM 3HaUCHHUEM BBIOOPKH;

- moza BeiOOpkHu (Mod) — Hamboiee 94acTo BCTpedarolieecs 3HAYCHUE CITy4YaiHOW
BEJIMYMHBI (OTIPENIENIeTCs aHATM30M CITy4aifHON BBIOOPKH MJIM MO TUCTOTPAMME).

[TocTpouTh rUCTOrpaMMBI CIY4YaitHBIX BENMWYHH (Tpaduueckoe pacipeesieHne
CITYYaifHOH BEJIMYUHBI) M CPABHUTH X C TCOPETHUCCKUMU PACIIPEICTICHHSIMH.

Jns koHKpeTHOHM cnyuaitHoi BenmuuuHbl (Xi, Yj) ee paclpelnencHue B BBIOOpPKE
OTIPE/ICIIACTCS TOCTPOSHUEM THUCTOTPAMMBI. AJITOPUTM 3TOTO ITOCTPOCHHS 3aKII0YaeTCs B
CJICAYIOIIEM:



- Ha OCH OpJIMHAT OTKJIaIbIBaeTCs YacToTa (Ni) MK 9acTocTh (Ni/N) — KOJTUYIECTBO 3HAYCHU I
CIIy4ailHOM BEJIMYMHBI, [ONAJAIOIIUX B OINPEAEICHHBI MHTEpPBAJ 3HAYEHMM; HA OCU abiucc
OTKJIAJIBIBACTCA HECKOJIBbKO HHTEPBAJIOB BHYTPH pa3Maxa CIy4alHON BETMYMHBI, YHCIO ITHX
MHTEPBAJIOB OIPEIEIISETCS] CTATUCTUYECKH, B OOJBIIMHCTBE CIy4aeB 3TO YHCIO cocramiser 10
MHTEPBAJIOB;

- IIpYU 3TOM IIPOBEPOYHBIMU KPUTEPUSAMU ITPaBUIIBHOCTH IOCTPOECHUS TUCTOTPAMMBI SIBIISIETS
BBIMOJIHEHHS YCIOBHM Xnj = N wiu X(Ni/n) = 1.

AKP 2. KoppensiimoHHbIl aHaIu3 BHIOOPKH

Pacuurats npu nomoru nporpammoro npoaykra Exel (Haxxartp Ha kinaBury fx, BEIOpaTh B
MO3UIUN «CTAaTUCTUKA» (PYHKIMIO «KOppeNI», YKa3aTb KOOPJIMHATHI COOTBETCTBYIOLIUX IHap
CIIy4aiiHBIX BEJIMYMH, MOJYYHTH 3HAUCHHS MapHBIX KO3()PUIMEHTOB KOppEIsuu) momnapHbe
KO3 UIIMEHTHI KOPPEISILIUY MEXKAY HE3aBUCMBIMH CITy4YalHBIMU BETUUUHAMU — Ixjxi+1 ¥ MEXKIY
3aBucUMbIMU (Yi) ¥ He3aBUCUMBIMHU (Xj) NMEPEMEHHBIMU -lyixi; ONPEACITUTh UX 3HAYUMOCTH
MyTeM CpPaBHEHUsI C TAOIUYHBIMU, KPUTUUECKUMHU 3HAYCHHUSIMH K0d(D(PHULIMEHTa KOPPENALINH.

Hwxe npeacrasiena Tadiuia ¢ KpUTHIECKUMU 3HaAYCHIMHU K03 puiinenTa Koppemsiun B
3aBUCHMOCTH OT 00beMa BHIOOPKH (N) U YPOBHSI 3HAYUMOCTH (a); o = 1 — p, r/1e P — BEPOSITHOCTh
COOBITHSA.

Kputnueckue 3HaueHus: KodQphuimeHTa Koppesiuu

O0beM BBIOOPKH, YpoBEeHb 3HAYNMOCTH, 0
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 3anoensr hopMyJisl 15 pacueTa MmomapHoro K03 uiimeHTa Koppesim:
- Ixixi+1 = Z(Xi— Xicp) ( Xi+1 — X(i+1)ep) XiXi+1/NSxiSX i+1
Tyixi = Z(Xi— Xiep)( Yi— Yep) YiXil NSxiSyi.



3HaUNMOCTh  KOI(pHUIMEHTA TApHOH KOPPEISIMH  ONpENeNsieTcs CpaBHECHHEM
dakTHueckoro 3HaueHHs KOI(PQUIMEHTAa KOpPpeIsiuH ¢ TaOJMYHOM 3HAYCHHEM: €CIIU
daxTrdyeckoe 3HaUYeHHE OOJIBIIE TAOIUYHOTO, TO CYHIECTBYET MEXIy HEH3BECTHBIMU 3HAaUMMast
CTaTUCTHYECKAs CBS3b, B IPOTHBHOM CIIydae TaKOBast CBSA3b OTCYTCTBYET.

AKP 3. Orceurs He3HaunMble (akTop aHaIM3UpyeMoil BbiOOpku. Omnpenenutsb
CTAaTUCTUUYECKU 3HAUUMBIE CBSI3U MEX/1y 3aBUCHUMBIMHU U HE3aBHCHUMBIMU IIEPEMEHHBIMU U BHJIA
PErpeECCUOHHON 3aBUCUMOCTH, a TAK)KE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMH.

B niepByto ouepenb CTpOUTCS KOPPEISILIMOHHAS MaTpULla — CHMMETPUYHAsi OTHOCUTENIBHO
QUaroHanu (aHaJOrMYHO TaOJIMIE CHOPTHBHOTO COPEBHOBATEIBHOIO KOMAHJHOTO WM
JMYHOCTHOI'O YEMIIMOHATa) — 00pa3ell IPUBOAUTCS] HUXKE.

X1 X2 X3 Xa Xs Y1 Y2 Y3 Ys

X1 1 I'x1,.x2 I'x1,x3 I'x1,xa I'x1,x5 ly1x1 ry2x1 ly3x1 lyax1
X2 1 Ix2x3 I'x2,x4 I'x2,x5 fy1x2 ly2x2 ly3x2 lyax2
X3 1 I'x3.x4 I'x3x5 ly1.x3 ly2.x3 ly3.x3 ly4x3
X4 1 rx4,x5 ryl,x4 ryZ,x4 ry3,x4 ry4,x4
Xs 1 Iy1x5 Iy2.x5 rysxs IYaxs
Y1 1 fyLy2 lyLys ly1ya
Y2 1 Myays ly2,y4
Y3 1 ly3y4
Y4 1

3arem 3HaueHHS KOAPPHUIIUETOB APHBIX KOPPEISIUI OTMEUAIOTCS 3HAKOM (+), €CITH ATOT
KO3 PHUITUEHT KOPPEISIIIUN CTATUCTUYECKH 3a4UM, ¥ 3HAKOM (-), €CITU KO3(PPUIIUESHT KOPPEAIUn
He3HauuM. J[1 oTcenBaHMsI HE3aBUCUMBIX NepeMEHHbIX (X-0B) MPOBOAUTCS (OAUH U3 METO/I0B)
ciefyrolias npoueaypa: U3 oOueil KoppeisiiMOHON MaTpHLbl BbIAENsAETCS ydacTok ¢ Xi U B
si9eiKax MPOCTABJISICTCS COOTBETCTBEHHO (+) miu (-).

X1 | ) X3 X4 Xs Kou-Bo
3HAYNUMBbIX
KOppEJSALMMI
X1]1 ] - + - 2-1-0
B 1 H H u 2
X3 | - - 1 + - 1-0
X4 | + - i 1 i 3
Xs | - ] - + 1 2-1-0

Takum 006pazom, mocsue AByX UTTepanuii octaauck 3 X-a - X1, X3, 1 Xs.

Jliia BbIOOpa 3HAUMMBIX 3aBUCUMOCTEN (110 KOOPPHUIIMEHTY KOPPEIALUN) MEXIY Y-MU U
X-MH, YTOOBI MOCTPOUTH PErPECCHOHHBIE YPAaBHEHUS CBS3U, HEOOXOIUMO MPOAHAIU3UPOBAThH
el11e OJIHY YacTh KOPPEJIAIIMOHHOW MaTPUIIbL:

Y1 Y, Y3 Yy 3HaYnUMBbIC
Koppessiuu Xi ¢
Yi
X1 ly1xa/+ ly2.xa/- fysxal/+ Fyaxa/- XicYiuY3

X2 Ixixal- Iy x2l- M1 x2l- Fxax! - Xo — HEeT
Koppessiuii ¢ Yi
X3 Ix1xal- My xal- M3/~ Iy xal/+ X3cYa

X4 Iy xal+ I xal+ Fxaxal+ Fx1,xal- XsC Y1, Y2 Y3
Xs rxl,x5/' rxl,x5/' rxl,xSI' rxl,x5/+ XsC Yy
3Hay. KOoppeEI. Yi C Xi Y1 C X1, Yz C X4 Y3 C Xl, Y4 C X3,
X4 Xa Xs

Ha ocHOBaHUM 3HAYNMBIX KOB(I)(I)I/ILII/ICHTOB KOppCiIauu MCKIY Yiu Xi OIpEACIIACTCA, YTO

H606X0,ZII/IMO HOJ'Iy‘II/ITB pel"peCCI/IOHHI)Ie ypaBHeHI/IH CJ'IG}IYIOHH/IX BUIOB U C y‘ICTOM OTCCHUBAHUI
X-0B:



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

Y3 =ao+ arXy+ aaXy;
Y4 =ap+ asXs+ asXs;

AKP 4. [Tpu momomy mpruMEHEeHHs PErPEeCCHOHHOT0 aHAIN3a PACCUUTATh KOAPPUIIMEHTHI
PErpecCUOHHOrO YpaBHEHMSL.

B AKP 3 omnpeneneHbl BUABI PErpPECCHOHBIX 3aBUCUMOCTEH, KOTOpbIE HEOOXOAMMO
HOJY4YUTh AJIl OLEHHBAHHUSA, NPOTHO3a M YNPABJIECHUS TEXHOJIOIMUYECKMMHM mporeccamu. s
pacuera KO3(p(UIMEHTOB YpaBHEHUI &0, & NPUMEHSAETCS pPACUYETHBIH METOJ HAaUMEHBIINX
kBaaparoB (MHK) c¢ wucnonp3oBaHueM HCXOMHOW BBIOOpKHM ciaydaidHbIX BennuuH. MHK
OpEeroiaraeT MOUCK AKCTPEMAJbHOTO (MUHUMAIBHOTO) 3HAaueHHs (YHKIHMOHATA CYMMBI
Pa3sHOCTH B KBaJpare MEeXAY (PaKTUUECKUMH U PacUETHBIMU 3a4E€HUAMM (PYHKIIMM OTKIIMKA!

F = Z(Ypaxr. — Ypacs)? — Min (0). B ypaBHEHME TOACTABIAIOTCS TOCTPOYHO (PAKTUUECKHIE
3HAUYEHHUS Ygpaxr- U Ypacu. B BUJAE ypaBHEHHUs], noiaydyeHHOro B AKP 3. Jlig pemenus ykazaHHOTO
dyHKIMOHATa HEOOXOUMO MOJTYYUTh CHCTEMY YPABHEHUH B YACTHBIX MTPOM3BOIHBIX M KaXKI0€ U3
YpaBHEHMH NpPUPaBHATH K Hymo. TakuMm oOpa3oM, mosiyyaTcs 3HA4eHUs CBOOOJHOIO 4jeHa
ypaBHEHHsT 8o M KOd()(OUIIMEHTHI TpU HE3aBUCHMBIX IEPEMEHHBIX & = axi. i1 omepaTHBHOTO
pemrernss MHK npumensiercst mporpammHoe obecnieuenue Exel (fx — nuneiin). B noanporpamme
«JIMHEIH» YKa3bIBalOTCS. KOOPAMHATHI Yi U Xi, 3aTeM Habuparotcs no3uuun « MICTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTelibHO BBIICICHHOE TI0JIC TIPOIPAMMHO ITOMEIIAIOTCS PE3YIIbTATHI
pacdera — KO3 (HUIIUEHTHI Ao, & = axi (IepBasi CTPOKA - COOTBETCTBEHHO YHTATh CIIpaBa HAJICBO),
ko3 dunuent nerepmuHanuu R? (3-1 crpoka, 1-if cronben) 1 Ko3QGUIHEHT MHOXECTBEHHBII
koppemsimun R = (R?)%°, kputepmii ®umepa F (4-as crpoka, 1-biif cronbem). Kpome Toro,
OIPE/ICIISIOT 3HAYUMOCTh K03((GHIMEHTOB mpu (akrtopax (Xi) — pacUUTHIBACTCS KPHUTEPHS
Creiogenra t = ai/Syi, rne ai — xkoadduuueHt npu i-oM ¢axTope - Xi, Sxi — CTaHJapPTHOES
(cpenHeKBaapaTUYeCcKoe) OTKIOHeHHe Xi. PaccumrtanHele 3Hauenus R, F, t cpaBHHMBaT ¢
COOTBETCTBYIOIMMH TAaOJMYHBIMHA (KPUTHUECKUMH) 3HAYCHUsIMU. B ciydae, eciam pacueTHbIe
3Ha4YeHHs Oouiblile TaOJIMYHBIX, TO JAETIAETCS BBIBOJ O CTAaTUCTMYECKOW OJIM30CTH K JMHEHHOU
3aBHCHUMOCTH, a/ICKBATHOCTH YPaBHEHUS PeajbHBIM JaHHBIM MCXOJHOHN BHIOOpKE M 3HAYMMOCTH
K03 PUIMEHTOB perpeccu cooTBeTcTBeHHO. s ycnoBuilt Hacrosumx AKP cnpaBeanuBo —
o0veM BbIOOpKH N=59, koiuuecTtBO (pakTopoB - Xj = 1-5. Torga TabmuyHble (KPUTHUUYECKHE)
3HAYEHUs OTIPENeNAIOTCS CIEAYIOMNUM 00pa3oM. Rrgn = Rip. — CM. cTaTUCTHYECKYIO TaONUIly B
AKP Ne 2 — mpu n = 59 u ypore 3Ha4uMOCTH O = 0,2 - Ryagn. = Rip. = 0,21; Fragn. = Fip.— B
CTaTHUCTUYECKON Tabmuue Frasn ompenensercs B siUeKe Ha MEpPEeceYeHUH MEepBOM KOJIOHKU
(cronbua) 3HaueHUil oObeMa BBIOOPKU M MEPBON TOPU3OHTAIM (CTPOUKH) 3HAYEHUH CTETEeHU
CBOOO/IBI (CTETIEHb CBOOO/IBI ONPEEISIETCS pa3HULIEH MEKTY 00BEMOM BEIOOPKH M KOJIMYECTBOM
(akTOpOB Xi, cTerneHb CBOOOIbI paBHa B HaiieM ciydae 59 — (1-5) = 58 — 54) - Fraen. = 1,49;  traon.
= twp. B COOTBETCTBEHHON CTAaTHUCTUYECKON TaliMIle ONpenensercs B siueiKe Ha MepecedeHHUU
NepBOil KOJOHKU (cTONIOIA) 3HAaueHUl oObeMa BBIOOPKM M IMEPBOM TOPU3OHTAIH (CTPOUKH)
3HAYCHUH p - BeposATHOCTH obecnieueHust, mpuHuMaeM o = 0,90, BEIOUpaem trsn, = tip. = 1,67.

AKP 5. IIpoBecTr KOPpEKTUPOBKY TOYHOCTH YPaBHEHHUSI PETPECCHH B TEUEHUH BPEMEHH.

Cornacuo TpeboBanusiMm OCT 14-34-90 «CraTHCTUYECKMH NPUEMOYHBIM KOHTPOIb
KayecTBa METAJUIONPOAYKIMHU IO KOPPEISLHOHHOW CBSI3W MEXIy MapaMeTpaMu» BO3MOKHO
UCIIOJIb30BAHNUE  PErpeCCHOHHBIX  3aBUCHMOCTEM  IIapaMeTpoB  KauecTBa  (BpEMEHHOE
COTPOTUBIIEHUSI Pa3pbIBY, OTHOCUTENILHOE CY>KE€HHUE U T.I.) OT (aKTOpOB (XMMHUYECKUN COCTaB
CTalli, TEXHOJIOTUYECKUE T[apaMeTpbl TIpolecca) /A TNPOTrHO3UPOBAHUS CBOMCTB 0e3
OCYIIECTBJICHUS pa3pylIalOMIMX HCHbITaHUA. [[1s1 TpOBEpKHM TOYHOCTH MOJETH MpPH 3ITOM
HaOWpaeTcsi KOHTPOJIBHBIH MAacCHB JaHHBIX, COCTOSIIIUX U3 Pe3yJbTaToOB pa3pyIlAIOLINX
WCIIBITAaHUHN OJTHOM JECATOM IUIaBOK/MapTHii Takoi mpoaykiuu. [Ipu Habope He MeHee 50 TIaBoK
WIM OOWH pa3 B KBapTaJl MPOBOJAUTCS NPOBEPKAa TOYHOCTU IPUMEHSIEMON MaTeMaTHYECKON
perpeccun. MeToMka MPOBEPKHU 3aKitouaeTcs B cieayromieM. Habupaercs MaccuB pasHoOCTed



MeX1y (aKTHUECKUMU JaHHBIMH KOHTPOJIbHOM BBIOOPKM M pacUYETHBHIMU 3HAUEHUSIMHU 10
PErPECCUOHHOMY YPABHEHHMIO (Ygaxr. — Ypacu), PACUMTBHIBACTCH CPEIHEE 3HAYCHUE OTHX
OTKJIOHEHUII M CpaBHUBAETCS CO CTATUCTUYECKUM KpUTEpPHEM (CTaHIAPTHBIM OTKJIOHEHHEM
napamerpa KadectBa - Syi). Eciu cpenHee OTKIIOHEHHE MEHEE CTaTHCTUYECKOTO ImapameTpa, TO
ypaBHEHUE MPU3HAETCSA a/IeKBAaTHBIM pEalbHBIM YCIOBUAM. B MpPOTHBHOM cilydae MpOBOAUTCS
KOPPEKTUPOBKA YpaBHEHUsI MyTEM HM3MEHECHHUsSI 3HAYCHHUSI €ro CBOOOJHOrO WieHa: dor = do -/+
(Yaaxr. — Ypaca.)/N, TI€ N — 00bEM KOHTPOJILHOM BEIOOPKH, 3HAK -/+ MOKA3bIBET, YTO, ECIIU CPEIAHEE
OTKJIOHEHHS Ayj UMEeT 3HaK +/- , TO KOPPEKTHPOBKA 3HAUCHHUS Ao OYIIET COOTBETCTBEHHO -/+AYyj.

AKP 6. ITocTpouTh MaTpHIly HOJTHOrO (JaAKTOPHOTO 3KcHepuMenTa tumna 2" —2% u 23,

B ocHOBaHMM CTENEHHOW 3aBUCHMOCTH IPEICTaBICHO KOJHMYECTBO  YPOBHEH
BapbUpoBaHus (akTopoB. MiMeeTcs n1Ba BapuaHTa ypOBHEH: 2 - MUHUMAJIbHOE B MaKCUMAIIbHOE
3HAUCHHS U 3 — MUHUMAaJIbHOE, MAKCUMAJIbHOE U CpelHee 3HaueHus (axTopoB. B mokazarene
CTENICHHOW 3aBHCHUMOCTH TIPEJICTABICHO KOJIMYECTBO (akTOpoB. [IpM COCTAaBICHWUM MATPHIIBI
IUIAHUPOBAHMS DKCIIEPUMEHTa HEOOXOIMMO YUYUTHIBATH YETHIPE CBOMCTBA CYLICCTBOBAHHUS
ypOBHEH  (aKTOPOB: CHUMMETPUYHOCTb, OPTOTOHAIBHOCTh, POTATA0CIBHOCTh, YCIOBHUE
HOPMHUPOBKH.

Omnpenenuth KO3QOUIMEHTH YPaBHEHHUS 110 U3BECTHOMY alroputmy: ai = (Zxiyi)/n, ao =
Zyiln.

AKP 7. TTocTpouTh BCe BO3MOXKHBIE BapHAHTBI MATPHUIIBI APOOHOTO IKCIIEPUMEHTA THIIA
231,252 Onpenenuts K0d(OHUIMEHTH YpaBHEHHS [0 H3BECTHOMY aJITOPUTMY: & = (ZXiYi)/n, ao =
Zyiln.

AKP 8. Pacuutath koO3(pduimeHT koHkoprarmuu (kKodhdHUIMEHT coriacus) IpH
OKCIIEPTHON OIICHKE BIMSHHS (PaKTOPOB Ha (YHKIUIO OTKJIHMKA (TTapamMeTp ONTHMH3AIUH) II0
cnenyromeii 3apucumoctn: W = 12S/[m?(n-n)], tme S — cymMa KBagpaToB OTKJIOHEHHMil OT
CPEIHET0 3HAYEHUS OLEHKHU SKCIIEPTOB, M — YHCIIO SKCIIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Hailtu »skcTpeManbHOE 3HAUY€HHE IapamMeTpa ONTHUMH3aluu B o0nactu
ornpeneneHuss QyHKIUU JBYX M MHOTO(AKTOPHBIX YpaBHEHHMH (METOA KPYTOTO BOCXOXJIEHUS
bokca-Yuiicona) ¢ npuMeHEHHWEM HWTTEpallMOHHOIO IOUIaroBOro MeETOoJa B HallpaBJICHUU
rpaJUeHTA.

Memoouueckue pexomenoayuu 051 NHOO2OMOBKU K CEMUHAPY =  NPAKMUYECKUM 3AHAMUAM

CeMuHap - BUJ TPYNNOBBIX 3aHATUH MO KaKOW-TMOO HaydyHOHM, y4ueOHOM W apyroi
npobjeMaTuke, akKTUBHOE OOCYXJ€HHE y4YaCTHUKAaMH 3apaHee IOJTrOTOBJIEHHBIX COOOIEHHH,
noknagoB U T.1. C TeMaTUKOW CEMHHApOB CTYAEHThl 3HAKOMATCA 3apaHee. AJTOpUTM
HOJr0-TOBKM K CEMUHApy CIENYIOIIM: BHIOpaB TeMy, CTYIEHT COCTABIIE€T CBOW IJaH-rpaduk
MOJI-TOTOBKH K ceMUHapy. J{is mpuoOpeTeHus MMPOKOro BUIEHUS MPOOIeMbl CTYJEHT CTapaeTcs
OCMBICIIUTD €€ B 0011eM 00beMe; MO3HAKOMUTHCS ¢ TeMOI1 110 6a30BOMY yueOHOMY OCOOHUIO MIIN
JpYyroii OCHOBHOM PEKOMEHIYyEeMOW JIMTEPAType; BBIABUTh OCHOBHBIE HJIEH, PACKPBIBAIOIINE
JAHHYIO TpoOJieMy; CBEpUTh MX OIpPEEeNIEHUs CO CIPABOYHUKAMH, SHIMKIONEIUCH;
MOJI-TOTOBUTH IUIAH-KOHCIEKT PAaCKPBITUS JaHHOW MpPOOJEMbI; BBISBUTH HESICHBIE BOIIPOCHI U
10J10-OpaTh JOMOJHUTENBHYIO JTUTEPATYPY ISl KX OCBELICHUS; COCTaBUTh TE3UCHI BBICTYIIJICHUS
Ha OTJEJBHBIX JINCTaxX JJIs MOCJEAYIOIEro BHECEHUSI JOMOJHEHU U MMOArOTOBUTh JOKJIaa WA
pe-epar uis COOOIIEHUS HA CEeMHHApe; MPOAHAIM3UPOBATh COOPAaHHBIA MaTepuasl Ui
JIOTIOTHU-TENbHON HH(OpMAaLIUK IO TEMaM CEMHUHApa; FOTOBSICH K BHICTYIIJICHUIO Ha CEMUHApE, 10
BO3MOXXHOCTH HPOKOHCYJIBTHPOBATBCS C MpPENoJaBaTesieM; OTHOCHTHCS K COOpaHHOMY
MaTepuany, Kak K HCTOYHHUKY OYIyIIUX UCCIIeI0OBaHUI.

CeMuHapcKue 3aHATUS DPACIIUPSIIOT M 3aKPEIUIIOT 3HAHUS, 3aJI0KEHHBIE B TEOpPUU
npenMera. Ha HuX BBIHOCATCS BOIPOCH, OCOOEHHO HEOOXOAMMBIE MJisi TNPAKTUKH, WU



IpoOJIEMHBIE BOIPOCHI, KOTOPbIE BO3MOYXKHO PELIUTh TOJIBKO B IIporiecce coTpyaHudecTBa. Cpean
00s13aTeNIbHBIX TPEOOBAHUN K CEMHHAPY - MPEIBAPUTEIBHOE 03HAKOMJICHHE C TEMOM, BOIIPOCaMU
Y JTUTEpaTypou Mo TaHHOU TeMeE.

CoBpeMeHHas IpaKTHKa MpeiaraeT MUPOKUI KPyT TUIIOB CEMUHAPCKUX 3aHATUH. Cpenu
HUX 0C000€ MECTO 3aHMMAaeT CeMMHAp-AUCKYCCHs, TJ€ B AMAJIOre XOpOILIO YCBaMBAETCs HOBas
uHOpMaLs, BUIAHBI YOXKICHUS CTYyACHTa; 00CYKIAIOTCS MPOTUBOPEUHs (SIBHBIC U CKPBITHIC) U
HEJIOCTaTKU; A 00CyXkAeHUs1 OepyTcss KOHKPETHBIE aKTyallbHbl€ BOIIPOCHI, C KOTOPBIMH CTY-
JEHTBl IPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMUHAp BKJIIOYAIOTCS BOIPOCHI JJIf
UHTEJUIEKTYyaJbHOM pPa3MUHKU (MHOTJA 3TO JUCKYCCHOHHAs CTaThsl, MO KOTOPOH CTaBATCS
IpOOJIEMHBIE BOMPOCHI); TUCKYCCHSI MOYKET pa3BEpPThIBATHCS 3a0UYHO KAaK KPYroBOM ceMHHap.
Jlanee moaBOIATCS WTOTH IHUCKYCCHM, 3aCIyLIMBAIOTCS M 3aAIIMINAIOTCSA NPOCKTHBIC 3aJaHUA.
[Tocne sToro mpoxoauT "MO3roBoi MITypM" 1O HEPEIIEHHBIM MpoOIeMaM JAUCKYCCHHU, a TaKKe
BBISBJISIFOTCSL TPUKJIAJHBIE ACIIEKTBI, KOTOPBIE MOYKHO PEKOMEHIOBAaTb Ui BKIIOYEHUSA B
KypCOBBIE U TUILUIOMHBIE pabOTHl WM B anmpobanuio Ha mpakTuke. Ha ceccum mpernonaBaTenb
000011aeT pe3yapTaThl POJCIaHHON CTYI€HTOM PabOTHl.

CeMUHapbI-IUCKYCCUU TIPOBOJSATCS C LIEJbI0 BBIABIECHUS MHEHUS CTYIEHTOB IO
aKTyaJIbHBIM BOIIPOCAaM M3Yy4aeMOI0 IIPEeaMETaA.

CeMuHap-ucciaeloBaHUE TpEANoaraeT IpeABapUTENbHYI0 pabdoTy - HalucaHHe
pedepara, 1oknaga 1Mo UTOraM ONBITHON pabOTHI. Y4acTue B HEM - 3TO, IPEXKJE BCEro, AUAJOT
CTYACHTA C IperojaBaTeneM. Pe3ynbraTel 00CyKIal0TCS Ha CEMUHApPE C HATISIHBIM MOKA30M
UCCIIEI0BATEIbCKOIO0 MaTepuasia (CXembl, TaOJuLbl, IpadUKd, AUATHOCTUYECKHE METOJTUKH).
Yactuano maTepuai MoxeT ObITh BKItoYeH B BKP. IIpu moaroroBke k ceMuHapy-UCCIET0BAHHIO
CTYACHT H3y4YaeT pe3yJibTaTbl TEOPETUYECKUX HCCIEeNOBaHMM, cocTaBiseT OuOauorpaduio mo
TEeMe, YUUTCS MUCaTh 0030pbl 0 TEXHUYECKON 3a/1aue-1polieme.

[IpobnemHBI ceMHUHAp TOTOBUTCS MpErojaBaTesieM JOCTaTOYHO OCHOBATENbHO:
no0MpArOTCs MPOOJIEMHBIE U KOHTPOJILHO-ITPOBEPOYHBIC BOMPOCHL. Takoil ceMHHAp BO3MOKEH
TOJIBKO TOCJIE IPOXO0XKAECHUS TeMbI. K HEMY CTYZI€HTBI TOTOBATCS 10 JIMTEPATYPHBIM UCTOYHUKAM:
MOHOrpaduy, CIpPaBOYHUKH, CIOBapH, KypHaibl. K nmpobieMHOMy ceMUHapy NMpocMaTpUBAETCS
JUTEpaTypa B paMKax Pa3IUYHbIX UCCIIEAOBATENbCKUX IIKOJI (HampuMmep "TpaauinoHHbIe U He-
TpaAUITMOHHBIC TTOAXOBI K pobiieme").

HauOonpiryto  3(peKTHBHOCTH NPUHOCAT CEMHUHAphl, NPOBOAMMBIE B (opme
KOJUIEKTUBHOM T103HABATEJIbHOW JAESITENbHOCTH, HMMEIOIIEH OIpeaeleHHble OCOOEHHOCTH, a
UMEHHO:

- paszeneHue CTYJEHTOB Ha TPYyNNbl MO HX JKEIaHHIO (C 00s3aTeNbHBIM Y4acTUEM
CTYIEHTa C YCTOMYMBBIM HHTEPECOM K JJAaHHOMY IIPEMETY);

- IOCTAaHOBKa OO0IKX LIeJeH U 3a/1a4 JIIsl TPYIIIIBL;

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

- 00s13aTeNnbHOE MPeIBapUTEIbHOE OTPAaHUYEHUE 110 BPEMEHH KaXKA0ro 3Tana 3aHATui;

- OKCIIEPTHBIN aHAJIN3 ¢ pacuyeToM Kor(hdUlleHTa KOHKOPIAIHH;

- OIICHKA PabOTHI IPYIIIBI MIPEToIaBaTeNeM;

- IPOBEJIEHNE CAaMOOIICHKHU.

Ipumepnuiil nepeuenvb mem pedpepamos 8 suoe UHOUBUOYaIbHbIX domauinux 3aday (M/3)

1. OcHOBHBIE NOHATHA W3 TEOPUU BEPOSITHOCTH U MATEMaTHYECKONW CTAaTUCTHKHU
(reHepanbHasi COBOKYMHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYUH, XapaKTEPUCTUKU BHIOOPKH).
2. IlonsiTHe O BUAAX IJIAHUPOBAHUS MATEMATUYECKOTO M (PU3MYECKOrO 3KCIIEPHUMEHTOB,
MPUHIIAIIAX T€OMETPUUECKOTrO U (PU3UYECKOT0 MOA00Us O0BEKTOB YIIPABICHUS.
3. Texymuii KOHTPOJIb MPOSYKIIUH.
4. TlpuHuumnel BbIOOpa KOHTPOJUPYEMBIX MapaMeTPOB M HUX YpPOBHS B CTaHAapTax Ha
METaJUIyPTHYECKYIO IPOAYKIIUIO.



5. Cratuctudeckoe o0OCHOBaHME 00BbeMa BBIOOPKM IMPH KOHTPOJIC Yy TOCTABIIMKA M
noTpeouTens.

6. KoHTposibHBIE KapTHI.

7. O0mias cxema ynpaBieHHsI TEXHOJIOTHYECKUM 00BEKTOM C aIallTHBHBIM OJI0KOM

8. Teopernueckuil MoaxojA, MaTeMaTUYECKOE CUMYJIMPOBAHUE YCIOBUH 3KCIIEPHUMEHTA,
(bu3u-uecKuil SKCIIepUMEHT.

9. Ycnous nonobus gpusnueckoro o0beKTa U MaTepuaIbHOM KOIUU.

10. Be16op naunbosnee 3¢ (peKTUBHOM CXEMbI SKCIIEPUMEHTA.

11. CocraBneHue IIaHA MPOBEIACHUS DKCIIEPUMEHTOB Pa3HBIX YPOBHEH (OMBITHBIN,
1ab0paTOpPHBIi, ITOJIYIIPOMBIIIUICHHBIH, IIPOMBIILIEHHBIH, U3rOTOBJIICHUE
OIBITHO-TIPOMBILIUIEHHON MAPTHUH).

12. Buasl napaMeTpoB ONTHMU3ALKHU, 0000IIEHHBIN MapaMeTp ONTUMH3ALNHN, ()YHKITHS
KeJaTeJIbHOCTH.

13. BeiOop Tuna MaTreMaTu4eCcKOi MOJIMHOMHAIbHOM UM UHON MOJIENH.

14. IIpaBuia MocTpOEHUs IIIAHOB — JPOOHBIX PEILIUK.

15. Pucku rpu UCTIOJIb30BaHUH TIAHOB C APOOHBIMHU PETUTUKAMH — BIMSIHUE Ha TOYHOCTh
IPOTHO3UPOBAHUS (PYHKIIUU OTKJIMKA.

16. Tumsl TWIaHOB 3KCIIEPUMEHTA — IBY- U Tpex (akropubie mianbl Trma N = m" (N —
HE00X0/IMMO€ KOJMYECTBO OMNBITOB, M — KOJUYECTBO YPOBHEH BapbUPOBaHMS CllydailHbIX
¢dakTopoB, N — KOIUYECTBO (PAKTOPOB).

17. Koapdunuent konkopmanuu (KodO@PHUIMEHT COTJIachs) MPHU SKCIIEPTHON OIICHKE
BIHSIHASA (PaKTOPOB HA (PYHKIUIO OTKJIMKA (TapaMeTp ONTHMH3ALINN).

18. OcHoBHble CBOWHCTBAa MaTpHUIlbl MaTEeMaTHYECKU IUIAHUPYEMOI'O 3KCIEPHUMEHTa
(OpPTOrOHATBHOCTH, POTOTAOEIBHOCTh, CHMMETPHYHOCTh, HOPMHPOBKA OSKCIHEPUMEHTAIHHOMN
MaTPHIIBI).

19. Meronuka pacyera KOI(h(HUIMEHTOB SMIUPUYECKOTO YpPAaBHEHHS 110 JaHHBIM
MPOBEIEHHOTO TUIAHUPYEMOT'O SKCIIEPUMEHTA.

20. Ces3b 3 dexra pakropa ¢ KO3PPUINEHTAMHU YPaBHEHUS.

21. Kpurtepuun onTUMaibHOCTH IIAHOB SKCIIEPUMEHTA.

22. BBeneHHE B peIIEHHE IO TOWUCKY ONTHMAIBHOTO AKCTPEMAIBHOTO 3HAYCHUS
napameTrpa ONTHUMHU3AIMM B 00JacTH onpeAeneHus QYHKUUHM JBYX U MHOTIO(paKTOPHBIX
ypaBHEHUH (METOJI KpyTOro BocxoxaeHus1 bokca-Yuicona u ap.).



MpunoxkeHune 2

7 OIIeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

HpOMe)KYTO‘-IHaSI arrecranqud HMECT MNCJIbKO OIPCACIUTDH

CTCIICHb  JOCTHIXXCHMHA

3aIUIaHMPOBAHHBIX PE3YJILTATOB 00YUEHHS 110 AUCIMIUTHHE (MOJIYJII0) 32 CEMECTP M IIPOBOIUTCS B
dbopMme 3K3aMeHa.
JlaHHbIi pa3/iesl COCTOMT MX JIBYX MyHKTOB:

a) Ilmanupyemble pe3ynbTaThl OOYYCHHS] W OIICHOYHBIC CPEACTBA IJIsl IMPOBEICHUS

IIPOMEKYTOUHOM aTTECTALUU.
6) Ilopsimox mpoBeaeHHS MPOMEKYTOUHOM aTTECTAllMM, IOKa3aTeld U KPUTEPUHU

OLICHUBAaHMA.

a) [lnanupyemble pe3yabTaThl 00yUeHHs] U OLIEHOYHbIE CPeICTBA /Jisl IPOBeIeHHs

MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHU

IInanupymsle
pe3yiabTaThl
00y4eHus

OneHouHbIE CpesIcTBA

Koa u conepkanne KOMIeTeHINHN:
JUTSI PEIICHUST MHKCHEPHBIX 3a71a4

OIIK-4 — roTOBHOCTBIO COYETATh TEOPHUIO U MPAKTUKY

3HaTh - OCHOBHbIE IlepedyeHb TeopeTHYECKUX BONIPOCOB K IK3aMEHY

OnpeIeICHUs 1. CBeneHus U3 TeOpUU BEPOSTHOCTU U MAaTEMATUYECKOM

IITTaHUPOBAHNA CTaTUCTHUKH (IeHepaIbHas COBOKYIHOCTb, BEIOOpKA

9KCIIEpU-MCHTA, CITy4ailHBIX BEIMYUH, XapaKTEPUCTUKH BEIOOPKN).

- KnaccuGuKaumio | 2. Bujipl IIIAHKPOBAHHS MATEMATHYECKOTO U (PU3UUECKOTO

c110c0-008 BbIOOpa JKCIIEPUMEHTOB, IPUHLMIIBI TEOMETPUIECKO-TO U

I1aHa ¢u3nyeckoro nogooms 00BEKTOB yIPABICHUS.

IKCIIC-PUMCHTA, 3. [lopsok NpoBeACHUS TEKYIIETO0 KOHTPOJIS MPOTYKIUH.

TEOPETHIECKNE 4. ITpuHIMIBI BIOOpA KOHTPOJIUPYEMBIX TAPaMETPOB U UX

OCHOBBRI pacteTa YPOBHS B CTaHAAPTAX HA METAJLUTYPTUYECKYIO IMPOAYKIHIO.

K02 bu-1HeHTOB 5. Cratuctudeckoe 00OCHOBaHHE 00bEMa BBIOOPKH IPH

SMIINPUICCKHUX KOHTPOJIE Y MOCTABIIUKA U TIOTPEOUTENS.

YPaBHCHHH 6. MeToapl TOCTPOEHUSI KOHTPOJIBHBIX KapT.

perpeccuu, 7. OOmyrwo cxeMmy YIpaBlI€HUS TEXHOJOTUYECKUM

- OCHOBBI 00BEKTOM C AN TUBHBIM OJIOKOM.

COCTaBJICHUS 8. TeopeTnueckuit MOJXO/I, MaTeMaTU4eCKOe

MATPHIL TTOJIHOTO M | cCUMYJMPOBAHUE YCIOBUN JKCIEPUMEHTa, (DU3MUeCKHid

Ipo0-HOTO DKCIIEPUMEHT.

(hakTopHOTO 9. VYcnoBus mnomobus ¢Qusmvyeckoro 0o0bEKTa U

9KCIIC-PUMCHTA, MaTepuaIbHON KOIUH.

- METOAMKY pacdeTa | 10. Meroasl BbiOOpa Haubosiee >PPEKTHUBHON CXeMbl

Ko3-¢p¢urmenTa AKCIEPUMEHTA.

KOHKOpJa-nnuu 11.  VYcnoBus  cocraBiieHHs  IUIaHAa  IPOBEJEHUS
JKCIIEPUMEHTOB pa3HbIX YPOBHEU (OTIIBITHBIH,
71a00paTOPHBI, MOJYNPOMBIIIICHHBIH, MPOMBIIIICHHBIH,
M3rOTOBJIEHHE ONBITHO-NPOMBIIIJIEHHOW NapTUH).

YmMmeTh - 3¢ pexTHBHO IIpumepHble NpakTHYECKHUE 32IaHUS I IK3aMeHAa

pUMe-HATh METO/IbI
IUTAHUPO-BAHUSA
IKCIEPUMEHTA;

- HCII0JIb30BATh
METOU-KY

1. Haxomutb OSKCTpeMalbHOE 3HAYCHHE IapamMeTrpa
ONTUMU3AIMM B OONACTH oOmpeaeneHus QYHKIUH C
MPUMEHEHUEM HTTEPAIMOHHOTO TIOIIaroBOTO METO/a B
HaIpaBJIEHUHU TPAJIUEHTA.

2. CTpouTh BapuaHThl MATPHUIIBI APOOHOTO IKCIIEPUMEHTA




CrpyKTypHBIiI IInanupymsle
3JIEMEHT PE3YIbTATEI OLEHOYHBIE CPEICTBA
KOMIIETEHIUH 00yueHus
maTtematuueckoro | tuma 2%, 252 onpenenats ko>(bdULIMEHTH ypaBHEHHS 110
TUTAHUPOBAHUS M3BECTHOMY JITOPUTMY: & = (XxiYi)/n, ao = Xyi/n.
3KCIIEPU-MEHTA; 3. CTpOUTH MaTpUILy TOJIHOTO (HAKTOPHOTO IKCIIEPUMEHTA
- COCTaBIIATh tumna 2" —22 u 23; onpenenaTs KodGPUIMEHT! ypaBHEHHUS
MAaTpPHILY IOJIHOTO U | IT0 U3BECTHOMY allropuT™My: ai = (ZXiYi)/n, ao = Xyi/n.
JpOGHOTO 4. TIpoBOAUTH KOPPEKTHPOBKY TOYHOCTH YyPaBHEHHMS
dakropHoro perpeccuu B TEUYEHMH BPEMEHHU 110 MACCHBY PasHOCTEH
SKCIIEPU-MEHTA,; MesKy (paKTUYECKUMH JaHHBIMHM KOHTPOJIBHOM BBIOOPKH U
- IPUMEHSTD B pacueTHBIMM  3HAYEHUSIMH [0  PErPECCHOHHOMY
paboTe 3KCIEPTHYIO | ypaBHEHUIO (Ygakr. — Ypacs.). ECIIM CpeaHee OTKIOHEHHE
OLIEHKY MEHEE CTaTMCTHMYECKOrO IMapaMeTpa - CTaHJapTHOIO
3Ha-4UMOCTH OTKJIOHEHHS S, TO ypaBHEHME NMPHU3HAETCS alleKBaTHEIM. B
daxropos, NPOTMBHOM  Cjlydae  NPOBOIMTCS  KOPPEKTHPOBKA
OII-pENENSIONINX YPaBHEHHUS IyTEM H3MEHEHMsS 3HAYEHHUS €ro CBOOOIHOIO
GYHKIMIO OTKIMKA | wieHa: aor = 80 -/t X(Ygaxr. — Ypacu)/N, TAE N — 00BbeM
KOHTPOJIBHOW BHIOOPKH, 3HAK -/+ MOKA3bIBET, YTO, €CIIH
cpenHee  OTKJIOHeHHs AYi uWMeeT 3HaK +/-, TO
KOPPEKTHPOBKA 3HA4€HHs adp OYyHeT COOTBETCTBEHHO
-/+AYi.
5. PaccumtbiBath  KOA((UIMEHTH  PErPEeCCHOHHOTO
ypaBHEHUsI (o BBIOOPKE, PEUIOKEHHOM
IpenoaaBaTeneM) I0Cle MPOBENEHHU KOPPEISIHOHHOTO
aHanu3a, OTCEMBAaHWs  HE3HAYUMBIX  (DAKTOPOB W
ONpPENENEHUs  CBA3M  3aBUCUMBIX W HE3aBHCHMBIX
IIEPEMEHHBIX.
Bnaners - IPAaKTHYECKUMHU 3aganue Ha pemeHHe 3aga4 U3 NPOQeCHOHAILHOH
HaBBI-KaMH 110 00J1acTH, KOMILJIEKCHBbIE 32/IaHUS
TIPUMCHCHHUIO 1. Mertomamu pacuyera KOI(PUIIMEHTOB PErPECCHOHHOTO
Merozna ypaBHeHus ¢ nupumenenneM MHK wu  onpenenenuem
TTaHUPOBAHHA [apaMeTpOB KAuyecTBa IIOJYYEHHOTO YpaBHEHHS IO
SKCTICpUMCHTA, nokazarenasM R?, R, F, t, Soxr (COOTBETCTBEHHO
- MCTOAaMHu Koo dunuenTa JI€TEPMHUHALIUH, koo dunuenTa
(usmaeckoro n MHOKECTBEHOH  KOppensuuu, Kpurepus  Duimepa,
TCOMCTPUUCCKOTO | koshpunmenta CTbIOAEHTA, OCTATOYHOIO CTAHIAPTHOTO
no-100mus; OTKJIOHEHHS).
- 2. lpaBunamu JI0Ka3aTeIbCTBA aJeKBATHOCTH yPaBHEHHUS
MPODECCHOHANBHBIM | hea oMy MpOLECCy MyTeM CPABHEHHS BBILIEYKA3AHHBIX
ASBIKOM B 1. | mapamMeTpoB ¢ HMX TaOJMYHBIMU 3HAYEHHAMHU B
TIPEMCTHON 3aBUCHMOCTH  OT 00beMa  BBIOOPKHM, 3HAYMMOCTH

o0JiacTy 3HaHUSA

IIOKA3aTENIEH.

3. HaBbpikamMu Hccle10BaHUS U MOCTPOEHUS (PU3NYECKUX
MoJIeJIel POLIECCOB C YYETOM MPHHIIUIIOB MO100uS.

4. KoMIEKCHbIM MOAXOAOM K PEHICHUIO  3a7a4
IUTAHUPOBAHUS JKCIIEPUMEHTa C BBIOOPOYHBIM H/HIIH
CYMMapHbIM  HCIOJIb30BAaHWEM  BBIIIENPEICTABICHHBIX
MIPUEMOB, TPAKTUK, TEXHOJOTMH Uil  IOJIY4YEHHS
3¢ (HEeKTUBHOIO KOHEYHOT'O pe3yibTara.

5. IlpuemMamMu KpyTOro BOCXOXKICHHS IIPH IIOMCKE




CrpyKTypHBIiI IInanupymsle
JJIEMEHT pe3yabTaThl
KOMIIETCHIINH o0yueHus

OneHouHble CpesIcTBA

SKCTpEeMaJIbHBIX 3HaYeHUH (PYHKLIMU OTKIIMKA, MapaMmerpa
ONTUMU3ALINH.

Koa u conep:xanue komnerenuuu: [1K-2 - cnocoOHOCTBIO BEIOMPATH METO/IBI HCCIICIOBAHUS,

IJIaHUPOBATh U NIPOBOAUTH HCO6XOI[I/IMBIC OKCIICPUMCHTBI, MHTCPIPCTUPOBATL PC3YJIbTAThI U

JC€JIaTh BBIBOJbI

3HaTh - METOJIbI IlepeyeHb TeOpeTHYECKUX BOIPOCOB K IK3aMEHY
IJITaHUPOBAaHUA 1. ITpaBusia mocTpoeHUs IIIAHOB — IPOOHBIX PEIUIHK.
SKCIICPUMEHTOB 2. Pucku mnpu HCHOJIB30BaHUU IIJIAHOB C JAPOOHBIMH
PasHOro ypoOBH; perMKaMu — BIWUSIHHE Ha TOYHOCTh IIPOTrHO3UPOBAHUS
- CII0COOBI (GYHKIMU OTKITHKA.
COCTaBJICHUA 3. Tumsl mIaHOB SKCIEPUMEHTA — ABY- U TpeX (aKTOpHbIE
IIJIAHOB mwiagel THa N = m” (N — HeoOXoauMoe KOJIHYECTBO
MaTEMaTU49CCKO-TO | OIIBITOB, M — KOJIMYECTBO YPOBHEW BapbUpPOBAHUSA
9KCIIEPUMCHTA,; cilydailHbIX (DaKTOpOB, N — KOJMYECTBO (PaKTOPOB).
- HponeaAypbl 4. Meroasl pacueta KodpduUIMEHTAa KOHKOPIAIIUH
nouncka (ko3 dunmenTa cormacus) MPU DKCIEPTHOM OIEHKE
ON-TUMAJIbHBIX BIUSHUSA (AKTOpPOB Ha (YHKIUIO OTKIMKa (mapaMerp
perueHui ONITUMU3BALIHH).
5. OcHOBHbIE CBOHCTBa MAaTpUlbl MaTeMaTHYECKU
IJIAaHUPYEMOTO JKCIIEPUMEHTA (OpTOroHaNbHOCTH,
pOTOTabETBHOCTD, CUMMETPUYHOCTb, HOPMHPOBKaA
9KCIIEPUMEHTAIbHOW MaTPHULIbI).
6. Meronuky pacuera Ko3((UIMEHTOB SMIHPUYECKOTO
YpaBHEHHUS IO JaHHBIM IPOBEIEHHOTO IJIAHUPYEMOTO
JKCIIEPUMEHTA.
7. CBsa3p a¢dexkra ¢akropa ¢ KOIPPUIHEHTAMU
YpaBHEHUSI.
8. Kputepuu onTuManbHOCTH IJIAHOB 3KCIIEPUMEHTA.
9. Meroasl pemieHMsT MO IOMCKY ONTHMAaJbHOTO
SKCTPEMAJIbHOTO 3HA4YEeHMsI MapaMeTpa ONTHUMM3alU B
obnacTH onpezaeneHus GYHKINU IBYX U MHOTO(AKTOPHBIX
ypaBHEHUH (METO KPyTOro BOCXOXIeHus bokca-Yuncona
u Jap.
10. Kputepuu onTuMaibHOCTH IJIAHOB SKCIIEPUMEHTA.
YMmers - IPUMEHATH IIpuMepHBbIe NIPAKTHYECKHE 3aJaHUS JJIS1 IK3aMEeHa
MCTOBI 1. PacuutriBaTh kod(durment KOHKOPAAIUU
TTaHNPOBAHH (xo>dpuuUeHT cornacus) NpPH  OKCIEPTHOH  OLEHKE
JKCIICPH-MCHTOB BIUSHUSA (PaKTOpOB Ha (YHKIUIO OTKIMKA (TIapaMeTp
pa3HOro YpOBHA ;
- COCTaBJISITh IJIaHBI ONTHMH3ALUH).
Ma-TemaTnueckoro |2- ~ OTcenBaTh He3HaunMble (DAKTOp aHAIU3MPYEMOMH
SKCIICPH-MEHTA; BBIOOpKHM, 3a/JaHHOM mpenoaaBareneMm. OnpenensTh
- HAXOJIUTH CTaTUCTUYECKH 3HAYUMBIE CBA3M MEXIY 3aBUCUMBIMU U
OITHMAIILHEIE HE3aBHCUMBIMH TEPEMEHHBIMH M BHJAa PErpecCHOHHOM
peleHust 3aBUCMMOCTH, a TaKXkKe MEXJIy  HEe3aBHCUMBIMHU
M3BECTHEIMI MIePEMEHHBIMH.
METOIaAMI 3. CTpouTh THUCTOTpaAMMYy CIyYalHOW BETUYHMHBI TIO
BBIOOPKE, 33JAHHON MPEMNOo/IaBaTEIeM.




CTpyKTypHBIH [Inmanupymele
JJIEMEHT pe3yJIbTaThl OneHouHble CpesIcTBA
KOMIIETEHIINH o0y4deHus
4. PacunThiBaTh CTATHCTUYECKUE MapaMeTphbl CIydyaiHOM
BEJIMYMHBI B BBIOOpKE, 3a]JaHHON IIPETIOAaBaTEIIEM.
5. CocTaBnsTh MJIaH MPOMBIILIEHHOTO AKCIEPUMEHTa 0
HaIIPaBJICHUIO, 33JaHHOMY IIPEI0/IaBaTEIIEM.
6. IlpeacraBnaTh cxeMy  YIpaBI€HUS  OOBEKTOM
WCCIICIOBAHMS, PETYIUPOBAHHS C aJAIITUBHBIM OJIOKOM.
Bnanets - METOIAMU 3ajanne Ha penieHHe 3aJ4a4 U3 NPOPecHOHAIBLHOM
MJIaHUPOBa-HUS 00J1acTH, KOMILJIEKCHbIE 32/IaHUS
JKCIIEPUMEHTAMHU 1. Meronamu BbiOOpa 3¢ GhEKTUBHBIX MPABUI IPOBEACHUS
Pa3HOTO YpOBHS; WCCTIEIOBAHUM JIJIs1 JOCTHXKEHUSI IOCTABIICHHBIX 1IEJICH.
- METOJIUKOU 2. HaBbIkaMH MOCTPOEHHUS THCTOTPAMM U WHTENpEeTaIluu
MIOJIHOTO U UX pe3y/bTaToB.
JIPOOHOTO 3. [IpaBunaMu MOCTPOEHUS IJIAHOB MOJHOTO M JIPOOHOTO
MaTeMaTU4Yec-KOro | MareMaruyecKkoro JKCIEPUMEHTA (oTcenBaHue
JKCIIEPUMEHTA; HE3HAYMMBIX (PAKTOPOB W BBHIOOP KOJIMYECTBAa YpPOBHEM
- METOJIaMHu BapbUpPOBaHUS (PAKTOPOB, HCIOIb30BAHUE MPUHIIUIIOB
onpeeIeHus CUMMETPUH, OpPTOrOHAJIBLHOCTH, poTarabenbHOCTH,
SKCTPEMaJIbHBIX HopmupoBkr) Tuma 23, 25, 231 252 ¢ on-

3Ha4Ye-HUU NIpU
IIOKCKE
OIITH-MAaJIbHEIX
3HaYEHH I

penencHuEM KO3(PPHUITUCHTOB YPABHEHHS TI0 U3BECTHOMY
anropuT™y: ai = (Zxiyi)/n, a = Zyi/n.
4. [IpueMaMu TOYHOTO BBINOJIHCHHUS TUIaHA SKCICPHUMEHTA
B Pa3HbIX YCIIOBHUSIX 1ab0PaTOPHBIX,
MOJTYPOMBIIICHHBIX,, TIPOMBIIIJICHHBIX) C 00eCTIeYeHUEeM
YeThIpEX MPUHITUIIOB TUIAHA.

5. Bnagerp anpuopHoil wuHpopMmanueii o0 o00bekTe
UCCIICIOBAaHMsI, PETYIMPOBAaHMUSA Uil BbIOOpa HamOolee
PalMOHAIBLHOTO MJIaHA YKCIICPHMEHTA.




Memoouueckue pexomenoayuu 01 NOO2OMOBKU K IK3AMEHY

DK3aMeH SIBJISIETCS HEOThEMIJIEMOM YacThi0 y4eOHOTO Mpolecca U MPU3BaH 3aKPENUTh U
VIOPSAOYUTh 3HAHUSA CTYACHTA, MOJYYEHHBIE Ha 3aHATHSIX M camocTrosTenbHo. Kpome Toro,
IOArOTOBKA K SK3aMEHY HalpaBjieHa Ha INPUMEHEHHUE IIOJYYEHHbIX 3HAHMM JUIsl pElIeHUs
MPAKTUYECKUX 3aJad IO CIeUUaIbHOCTH, Mpodiio MoAroToBku. Ha mpoBeneHue sk3ameHa
OTBOJISTCS Yachl 3aHITUH 110 PACIIMCAHMUIO.

Cpnaue »sK3aMeHa mpelauiecTByeT padoTa CTyIAEHTa Ha JIEKIMOHHBIX, CEMHHApPCKUX
3aHATUSAX U CaMOCTOSTENbHAs pabdoTa MO HM3YYCHHIO NpPEAMETa M IMOJIrOTOBKH pedeparoB u
KypcoBbIX paboT. OTCyTcTBHE CTydEHTa Ha 3aHATHAX 03 YBAKUTEIbHOW NPUYUHBI U
HEBBITIOJTHEHUE 33J]aHUN CAMOCTOSITENIbHOW palOOThl SBISETCS OCHOBAHHEM JUIS HEAOMYIICHUS
CTYJEHTA K 3K3aMeHYy.

[loaroroBka K 3K3aMeHy OCYHIECTBIISIETCS HA OCHOBAaHUU METOAMYECKHUX PEKOMEHAAIMM
M0 JUCHMIUIMHE U CIHICKA BOIIPOCOB U3y4aeMOW JUCIUILIIMHBI, KOHCIIEKTOB JIEKIIHiA, y4eOHUKOB U
y4eOHBIX TOCOOMH, HAYIHBIX cTaTel, HH)OPMAIMK CPEbl HHTEPHET.

3a 3-4 nHs MOATOTOBKH 00y4YaeMbli OJIKEH CUCTEMATU3UPOBATh 3HAHUS, TOJTYYCHHbIC B
TeueHue ceMectpa. BHauane cienyeT mpocMOTPETh BECh MaTepuall TUCHUILIUHBI (MOIYJsA) U
OTMETHUTH TPYIHBIE /Ui ceOst Borpockl. O0s13aTeNbHO B HUX pa3oOpathcs. B ciiyyae HeygauHoro
pe3ynbTara Takoro pasdopa, cienyeT 3aJaTh 3TU BOIPOCHI MPENOJABATENI0 Ha KOHCYJbTAllUU
nepes IK3aMEHOM, TMOCEIIeHNe KOTOPO B 3TOM ciyyae sIBJISIeTCS IMOJIE3HOU U KelaTeslbHOol. B
UTOTE TIepell SK3aMEHOM IeJIeCO00pa3HO TOBTOPUTH OCHOBHBIC ITOJIOKEHUS JAMCIUILUIMHBI C
OTMETKOU CTETNIeHH YCBOCHUS MaTepHana.

OcHoBHbIE NpaBujIa MOATOTOBKH K IK3aMEHY.

1. JIyumie cpa3y cOpueHTUPOBATHLCS BO BCEM MaTepuaie U 000CHOBAHO PACIIONOKHUTh BECh
MaTepHall COrJlaCHO K3aMEHAMOHHBIM BOIIPOCAaM HIIM BOTIPOCaM, 00CYKJaeMbIX Ha CEMUHapax.
Ota paboTa MOXKET 3aHSATh MHOTO BPEMEHH, HO TJIaBHOE — ATO OPHUEHTHPOBAHHE B H3ydaeMOM
JTUCIUIINHE.

2. Cama moJroToBKa He JIOJKHO OBITh CBS3aHA C «3alIOMMHAHUEM», a B IEPBYIO OUEpe/Ib —
C MIEpEOCMBICIIEHHEM MaTepuaia, U JaKe pacCCMOTPEHUEM aJIbTEPHATUBHBIX UJEH.

3. CTyzneHT AOKEH NPOIEMOHCTPUpPOBATh HAa DK3aMEHE, YTO OH YCBOWJ «BCE», YTO
TpeOyeTcs 1o nmporpamMmme oOydeHus: WM 10 porpaMMe KOHKPETHOro npenojasarens. Jlanee on
MOJKET BBICKa3aTh UHBIE, HO apTyMEHTHPOBAHHBIE TOUKHU 3PEHMUS.

0) Ilopsxox npoBeneHUsi MPOMEKYTOYHOH aTTECTALIMH, MOKA3aTeId W KPHTECPHH
OlLleHUBAHUSA

[IpomexyTrouHas aTrecranus no aucuuiuinee «llnanupoBaHue sSKcriepuMeHTay BKIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OIIEHUTh YPOBEHb YCBOEHHS 00yUaIOLMMUCS 3HAHU, U
MPAKTUYECKUE 3aJaHMs, BBISIBISIIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIAJICHUH,
IpoOBOJIUTCA B (hOpME IK3aMeHa.

DK3aMeH M0 JIaHHOW JMCUUIUIMHE MPOBOJUTCA B YCTHOH (hopMe MO 3K3aMEHAIMOHHBIM
OouneraM, KaXIblil M3 KOTOPBIX BKIIOYAET 2 TEOPETHUYECKHUX BOMPOCAa U OJHO MPAKTUYECKOE
3aJlaHue.

Kpumepuu oyenku (6 coomeemcmseuu ¢ @opmupyemviMu KOMHEMeHYuamuy U
NIAHUPYEMBIMU Pe3YTbmamamu 00y4enus):

— Ha OIICHKY «HEeYy/I0BJIETBOPUTENbHO» (1 Oamr) — oOyyaromuiics He MOXET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUS U OOBACHEHHS HWHQPOpPMALMU, HE MOXKET II0Ka3aThb
MHTEJJIEKTyaJIbHbIE HABBIKM PEIIECHUS MPOCTHIX 3a]1aY;

- Ha OLICHKY «HeYJA0BJIETBOPUTEIbHO» (2 Oanna) —00yJyaromuncs IeMOHCTPUPYET 3HAHUS
He Oonee 20 % TeopeTmyeckoro maTtepuaia, JOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOKET
MOKA3aTh MHTEIUICKTya IbHbIC HABBIKU PEIICHHSI POCTHIX 33]1aY;

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOydYaromiuiics JeMOHCTPHPYET

MIOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIINH, B XOAE€ KOHTPOIBHBIX MEPHUIPHITHN



JIONYCKAIOTCA OLIMOKM, MPOSIBISAETCSI OTCYTCTBHE OTACIbHBIX 3HAHUI, yMEHUH, HaBBIKOB,
00y4aroluiCcs HCIBITHIBAET 3HAYUTENIBHBIE 3aTPYJHEHUS IIPU OINEPUPOBAHUU 3HHAHUSIMHU U
YMEHMSIMHU IIPU UX NIEPEHOCE HAa HOBBIEC CUTYaLUU;

— Ha OLIEHKY «X0pouIoy» (4 6amia) — oOyJaromuiicss JEMOHCTPUPYET CPEAHHUIA YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMsS OCBOCHBI, HO JIOIYCKaIOTCS
HE3HAYUTENIbHbIC OIMIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTUYECKUX OTIepalnsiX, HepeHoce
3HAaHUU U YMEHUH HAa HOBBIE, HECTAHIAPTHHIE CUTYyAallWH;

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 00ydaronuiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe WU INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHAET NPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMH, YMEHUSIMH, IIPUMEHSAET HUX B CUTYalUAX IOBBILICHHOMN CII0)KHOCTH.



