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JIner akryaauszanuu padoueil mporpaMmbl
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3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenpto ocBoeHMsT MOAYNsS OUCUMIUIMHBI «llmaHMpoBaHME SKCIEPUMEHTa» SBISACTCA
NOAroToBKa OakanaBpoB 1o HampasieHuto 22.03.02 «Mertamnyprus» 1 IpoQHII0 MOJATOTOBKH
«MeTajutyprusi 4epHbIX METaUIOB» K MPOo(pEeCCHOHANbHON AEATENbHOCTH B COOTBETCTBUH C
TpeboBanusmu PenepanbHoro ['ocyaapcTBeHHOro 00pa30BaTEIbLHOTO CTAaHAAPTA.

3amauell M3y4yeHMs IUCLMIUIMHBI SIBJI€TCSI MOAIOTOBKA CTYJIEHTOB K TBOPYECKOMY
NPUMEHEHHIO TTOJYYESHHBIX 3HAHUN MPU CO3AaHNU HOBBIX U COBEPIICHCTBOBAHMIO JICHCTBYIOIINX
TEXHOJIOTUYECKUX IPOLIECCOB, POPMUPOBAHUIO Y CTYACHTOB CUCTEMbI 3HAHUH 110 IIAHUPOBAHUIO
HKCIIEPUMEHTOB BO BceX cdepax y4dyeOHOW M MPOM3BOACTBEHHOH NESATEIBHOCTH. JTa 3aaaya
pelaeTcs ciaelyroIuMH ClIoco0aMHu:

- IaTh MOHATHA 00 OLIEHKE HKCIIEPUMEHTAIBHBIX JaHHBIX, T€HEPAIbHOW COBOKYITHOCTH U
BbIOOPKH U3 HEE CIyYalHbIX BEJIUYUH;

- chopMHUpPOBATh y CTYJCHTA MPEACTABICHUS O KOPPESAIHMOHHOM M PErPEeCCHOHHOM
aHalu3axX, METOJUKE OLEHKM U OTCEeMBAHUHU pPAa3IMYHbIX (HAKTOPOB BBIOOPOK CllydaliHBIX
BEJIMYHH;

- Hay4yuTh OOydYaroIluMxcs METOAAM IUIAHMPOBAHHOIO HKCHEPUMEHTAa M IOUCKa
ONTUMAIILHBIX 3HAYCHUH (DYHKIIMH OTKJIMKA B ONPEACTICHHON 001acTH CyeCcTBOBaHMs ()aKTOPOB
TEXHOJIOTUYECKOTO0 Ipoliecca;

- IPUMEHSTh METOJbI TUIAHUPOBAHHOTO AKCIIEPUMEHTA Ui OOJIETYeHHs PacueToB MPHU
IPUMEHEHUHU IPOOHOro (PaKTOPHOIO SIKCIEPUMEHTA.

2 MecTo ITMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

HucuuruinHa IlnanupoBaHue SKcliepUMEHTa BXOAMUT B 00s3aTeNbyl0 HacTb y4eOHOTo
IU1aHa 00pa30BaTEIbHOM IPOrPaMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Pusuka

AHanu3 yucioBoi nHGopMaIun

WNudopmarrka 1 H”HGOPMAITMOHHBIE TEXHOJIOTUU

3HaHus (YMEHUs, BlaJIeHUs), MOTYYeHHbIE IPU U3YyYEeHUHU JaHHOW AUCLUILIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYeHUS TUCHUIUTNH/TIPAKTHK:

Hayuno-uccnenoBarensckas pabota

IToaroToBka K cjaue u caaya rocyJapcTBEHHOIO IK3aMeHa

Pa3nuBka u KpucTammsanus cTainu

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrare ocBoeHus aucuMmiiuHbel (Moayns) «llnaHupoBaHHME SKCHIEPUMEHTa»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-4 CnocobGeH npoBOAWTH HM3MepeHHs M HaOmoneHus B chepe npodeccHoHaNbHOM
JIeSITeTIbHOCTH, 00padaThIBaTh U MPEJICTABISITh DKCIIEPUMEHTAIBHBIC TaHHBIS

OIlK-4.1 Bri6upaeT v npruMeHsieT METO/IbI U CPEJCTBA U3MEPEHUS ISl ONpe/IesIeHUs
CBOMCTB MaTEPUAJIOB M U3JIEIUHA U3 HUX
OIIK-4.2 IIpoBOAMT 3KCHEpUMEHTAIBHBIE MCCIENOBAHUS U HCIOJB3YET OCHOBHBIE

pHEMBI 00pa0OTKH M IIPEJICTABICHUS MOJYUCHHBIX JAHHBIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

qyuce:

— KOHTaKkTHas pabora — 61,6 akaj. 4acos:

— aynuropHas — 60 akaj. 4acos;

— BHeaynuTopHas — 1,6 akaJ1. 4acos;

— caMocTosTeNbHas paboTa — 46,4 aka. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMu - 3a4ET

AynutopHas ) =
o | wouraxTHas pabora E 3 ®dopma TeKyILero
=
N B aKa/l. yacax o Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) g A . p Kon
S 3 © | camocTosATENFHOM | yCIIEBAEMOCTH U
JTACIUTUTAHBI 5 [ .. | KoMIeTeHIUK
O 2 £ padoThI TIPOMEKYTOYHOM
nma0. | mpakr. | &
Tlex. Z'g aTTecTaluu
3aH. 3aH. | QU &
1.
1.1 1. Beenenne. CBenenus
U3 TEOPHH BEPOSTHOCTH H
MaTeMaTHYECKON
CTaTUCTUKH  (TeHepaibHast
COBOKYITHOCTb, BbIOOpKa [IpopaboTka e —
CITyqaifHBIX BEJINYMH, TEOPETHIECKOTO KOHifgme
XapaKTepPUCTHKUA BBIOOPKH). JICKIIMOHHOTO
P P piH) (nexty ) YCIIEBAEMOCTH. OIIK-4.1,
TTousrue ) BUIAX 3 3/1,5U 5 MaTepuara.
IIpoBenenune OIlK-4.2
TUTAHUPOBAHUSI Uzyyenue
pacdeTHbIX pabdoT ¢
MaTeMaTHYECKOTO u JIOTIOJTHUTEIIEHOTO
npumenenneM [1K.
¢usugeckoro Marepuaia.
9KCIIEPUMEHTOB, MPUHIIUITAX
TEOMETPHIECKOTO u
¢dusngeckoro nogooust
00BEKTOB YIPaBJICHUS.
1.2 CraTucTHYeCKHe
METOOsl B YIpaBICHHU
Ka4yeCTBOM npoxykuuu.| 6
Texyumit KOHTpPOJIb
[IPONYKLIMH. [IpuHnMIB
BBIOOpa  KOHTPOJIMPYEMBIX
mapaMeTpoB U HX OBHs B o
P P M IMpopaboTka Texymuit
CTaHJapTax Ha
TEOPETHIECKOTO KOHTPOJIb
METaJLTYPTUIECKYIO
(JIexMOHHOTO) yCIEBAaeMOCTH.
TIPOAYKLHIO. 4 415U 6 marepuaia TIpoBenenue OlIK-4.1,
Craructudeckoe ’ p ’ P OIlK-4.2
Wzyuenue pacdeTHbIX pabdoT ¢
000CHOBaHME o0bema
BRIGODKH IDH  KOHTDONG JIOTIOJTHUTENBHOTO | mprMeHeHneM [1K.
p p P y Marepuaia. - AKP Ne 5
MOCTaBIIMKA "
norpeburens. KonTponsHble
kapTel.  OOmas  cxema
YIIpaBJICHUS
TECXHOJOTNYCCKHUM
O00BEKTOM C aJaNTHUBHBIM
OJ1I0KOM




1.3 XapakTepucTHKH BHJIOB

JKCIIEPUMEHTOB
(TeopeTryeckuii  TOAXOJ,
MaTeMaTHYecKoe
CUMYJTUPOBAaHUE  YCIIOBHH
SKCIEPUMEHTa, (HU3NUECKUIl [IpopaboTka
9KCIIEPUMEHT), YCIIOBHSA METOIMYECKUX
no-106us ¢busuyeckoro YKa3aHHH K Texymmit
o0beKkTa W MarepuaabHOU MPAKTHIECKIM KOHTPOJIb
Koruu. Bribop Haumbonee 3aHATHAM, YCIIEBaEMOCTH. OIK-4.1
s dexTuBHON CXEMBbI 4/1,51| 6 COCTaBJICHUE IIposenenue OIK- 4' 2’
JKCIEPUMEHTA. KOHCIIEKTa, pacueTHbIX padoT ¢ '
Cocrasienue TIaHa IIOJITOTOBKA npumenenuem [1K.
MIPOBEJCHUSI SKCIIEPUMEHTOB OTBETOB 10 - AKP Ne 4
pa3HbIX YPOBHEW (OIBITHBIM, KOHTPOJIbHBIM
nabopaTopHBIH, BOTIpOCAM.
MOJIYIPO-MBIIICHHBIH,
MIPOMBIIIICHHBIH,
U3rOTOBJICHUE
OIIBITHO-TIPOMBIIIIEHHOM
apTUH)
1.4 BseaeHue B METOIUKY
TUIaHUPOBAHUS
JKCIIEPUMEHTA (oOmmme ITpopaboTka Texymmuit
TOHSTHS, IPUHIMIIE). Bubl TEOPETUIECKOr0 KOHTPOJIb
napaMeTpoB  ONTHMH3ALIIH, (IeKIMOHHOTO) yCIIeBaeMOCTH. OIK-4.1
000011IeHHBIH rnapameTp 41,51 6 Marepuaia. IIpoBenenue OTIK- 4' 2’
ONTUMH3ALINH, dhyHKIUSA Nzyuenue pacueTHbIX paboT ¢ '
JKEJIaTeIbHOCTH. Bri6op JorosHUTeNbHOTO | npuMeneHueM [1K.
THIA MaTeMaTHIeCKON Marepuana. - AKP Ne 6
MOJIMHOMHUAIBHON MIIM MHOM
MOJIEJIH.
15 TlonHeld u APOOHBIHA
(haKTOpHBI  3KCIIEPUMEHT.
IIpaBuna MOCTPOECHUS
IUTAaHOB — JAPOOHBIX PETUIHK.
Pucku mpu wucnons3oBaHuU
IJIAHOB c JIPOOHBIME [IpopaboTka Texyuui
perMKaMyd — BIUSHHE Ha TEOPETUIECKOr0 KOHTPOJIb
TOYHOCTh TPOTHO3UPOBAHUS (IeKumoHHOTO) yCIIeBaeMOCTH.
OI1K-4.1,
(GyHKIMU  OTKJIMKA. THIBI 41511 6,4 Marepuaia. IIposenenue OITK-4.2
IUIAHOB ~ JKCIIEPHMEHTa — Uzyyenue pacdeTHbIX paboT ¢ '
IBYy- M Tpex (aKTOpHbIC JIONOJIHUTENILHOTO | npuMeHeHueM T1K.
mranel Tima N = mn (N - Marepuana. - AKP Ne 6, 7
HEoOX0IUMOE  KOJIMYECTBO
OIBITOB, M — KOJMYECTBO
ypoBHEH BapbUPOBAHUS
CilydaiiHbIX (hakTopoB, N —
KOJINYECTBO (haKTOPOB)
1.6 Koadpuuuent
KOHKOpAAIHU
(ko3 duuueHT  cormacus)
NPy OKCIEPTHOH  OLEHKE
BIUSHUSA ~ (aKTOPOB  Ha
(hyHKLIHIO OTKJIMKA [IpopaboTka Texymmnit
(mapameTp  ONTHUMHU3ALUH). TEOPETUYECKOTO KOHTPOJIb
OcHOBHBIE CBOICTBa (JIeKIMOHHOTO) yCIIeBaeMOCTH. OIK-4.1
MaTpUllbl  MaTeMaTHYECKH 4151 6 Marepuaia. IIposenenue OIK- 4' 2’
IUIAHUPYEMOTO Wzyuenue pacueTHsIX pabor ¢ '
JKCIEPUMEHTA JIOTIOHUTENBHOTO | mpuMeneHuem [1K.
(OpTO-TOHAJIBHOCTb, MarepHana. - AKP N\e 8
pPOTOTa0EIBHOCTS,
CHMMETPUYHOCTb,
HOPMHPOBKa

JKC-IEPUMEHTAIBHO
MaTpPHIIBI).




1.7 Meroauka
k03 durmeHToB

pacuera

SMITUPUYECKOTO yYpaBHEHUS [TpopaboTka Texymmuit
N0 JaHHBIM IIPOBEICHHOTO TEOPETHYCCKOTO KOHTPOJIb
TUIAaHUPYEMOTO (IexuMoHHOTO) yCIIeBaeMOCTH.
9KCIIEPHMEHTA. Cas3b 4 4/1,5U| 6 MaTepHaa. IIposenenue
s dexra (bakTopa c Uzyuenue pacueTHbIX padoT ¢
K03 PHUITUEHTaAMHU JIOTIOJTHUTENBHOTO | prMeHeHuneM T1K.
YPaBHCHHSI. Kpurepun MaTepHara. - AKP Ne 9
ONTHMAITLHOCTH TUIAHOB
JKCIIEPUMEHTA.
1.8 BBeneHue B pelieHue mo
TIOUCK OINTHMAIIEHOTO N
Y ITpopaboTka Texymmit
9KCTPEMAIIBHOTO  3HAYEHHS
TEOPETHIECKOTO KOHTPOJIb
napaMeTpa ONTUMH3AIMU B
(JIEeKIIOHHOT0) YCIEBAaEMOCTH.
obnacT OTpeICICHUS
3 3/1,5U 5 MaTepHara. IIposenenue
(dhyHKUINHU JIBYX u
V3ydenue pacueTHBIX paboT ¢
MHOTO(aKTOPHBIX
ABHEHMH (METOJI KpYTOTO JIOTIOHHUTENBHOTO | mpuMeneHuem [1K.
yp pyT Marepuaa. -AKP Ne 9
BOCXOXKICHHUS
Bokca-Ywicona u ap.)
Hroro no pazneny 30 30/121 | 46,4
Hroro 3a cemectp 30 30/121 | 46,4 3a4ET
Wroro no aucuurninze 30 30/121 | 46,4 3a4yer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBanus — AUCUUIUIMHBL  «[[naHMpoBaHHME  BKCIIEpUMEHTa)
MIPUMEHSIOTCS TPAAUIIMOHHASA U MO1YJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTUH.

Jlexuuu IPOXOJAT KakK B TPATUIIMOHHOW (hopMe, TaK B B PopMe JICKITUI-KOHCYIbTaIluMH,
IJI€ TEOPETUUECKUI MaTepHall 3apaHee BbIAAETCA CTYAEHTaM Il CAMOCTOSTEIIbHOTO U3YYEHUs,
JUIL  TIOJTOTOBKH BOIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCHI-OTBETHI-IUCKYCCHs. JIEKIMM YHUTAIOTCS C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIMOHHBIX MAaTEPHAIIOB.

JleKuMoOHHBIA MaTepHuan 3aKpEIvIsieTCsl B XOAE IMPAKTUYECKUX 3aHSITUH, HA KOTOPBIX
BBINIOJIHAIOTCS TPYNIIOBBIE WM WHAWBUIyaJIbHbIE 3adaHusd 1O mnpokjaeHHor Teme. Ilpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUs, KOTOPBIi
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUN MPAKTUYECKUX 3AHATHUNA HCIOJIB3YETCS TEXHOJIOTUS KOJUIEKTUBHOTO
B3aMMOJICHCTBYS. 3aHSATHUSI MIPOBOJSATCS B BHJIE OOCYKIEHUS MOJYICHHOTO 3aJ[aHUsl, IPH 3TOM
CTYJIGHTBl pabOTalOT COBMECTHO C IIOCJICAYIOIIUM TPYIIIOBBIM aHAJU30M IOJYYCHHBIX
pe3yJIbTaTOB.

B yuebGHOM mpoliecce UCIONb3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE (JOPMBI TPOBEICHUS
3aHATUN (KOMIIBIOTEPHBIE CHUMYIISINHN, pa300p KOHKPETHBIX CHUTyallMil) B COYETAHUU C
BHEAYJIUTOPHON paboToiil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJarouuxcsi.

CaMocTtosiTenbHass paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYalbHOM
popabOTKe TEM B MPOIIECCe HAMMUCAHUS PePepaToB, BHINOIHEHUS UHIMBUIYAIbHBIX 3aIaHUM, B
MpoIIecCce MOATOTOBKU K KOHTPOJIBHBIM pab0TaM M HTOTOBOM aTTECTAIIUH.

6 YueGHO-MeTOAMYeCcKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[Ipencrasneno B npuioxenuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHUHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Menbuuuenko, A.C. AHaU3 JaHHBIX B MaTepHaIoBeIeHNH © yueOHoe mocobue / A.C.
Menpandenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — Tekct: amexTpoHHbIi // JIaHb : 3JIeKTPOHHO-OMONINOTEYHAs cCHCTeMa. —
URL.: https://e.lanbook.com/book/117168. (nmara obparuenus: 22.09.2020)— Pexxum moctyma:
JUI aBTOPU3. MTOJIb30BaTENEH.

2. Aupapees, C. M. MonenupoBaHue 0ObEKTOB U CHCTEM YIIPABJICHHUS : yaeOHOE mocooune
| C. M. Aunpees ; MI'TVY. - Maraurtoropck : MI'TY, 2017. - 1 snextpoH. onT. auck (CD-ROM). -
3aru. ¢ tutyin. skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3337.
pdf&show=dcatalogues/1/1138496/3337.pdf&view=true  (mara oOpamienus: 04.10.2019). -
MaxkxpooObekT. - Tekcr : amekrponHbid. - ISBN 978-5-9967-1028-7. - CeneHHS JTOCTYITHBI
takke Ha CD-ROM.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. Annep, I0.I1. Metogonorust u nmpakTUKa IJIaHUPOBaHUS SKcrepuMmeHTa B Poccum :
monorpadus / FO.I1. Annep, FO.B. I'panoBckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — TekcT : anekTpoHHbIH // JIaHb : 3JIeKTPOHHO-OUOINOTEUHAS


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

cucrema. — URL: https://e.lanbook.com/book/93686 (nara odpamenus: 17.12.2019). — Pexum
JOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

2. Menbunuenko, A.C. Maremarnyeckas CTaTUCTHKA M aHAIW3 JaHHBIX . ydeOHOE
nocobue / A.C. Menbanuenko. — MockBa : MUCHUC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — TekcT : anekrpoHHbIi // JIaHb : 3JIeKTPOHHO-OMOIMOTEYHAST CUCTEMA. —
URL.: https://e.lanbook.com/book/108035 (mara obparmtenus: 18.12.2019). — Pexxum gocryma:
JUIsL aBTOPU3. MOJIb30BATEIICH.

3. Crenanos, I1.E. ITnanupoBanue s5KcriepuMenTa | yaebno-meroauueckoe mocoowue / I1.E.
CremanoB. — MockBa : MUCUC, 2017. — 22 c. — Teker : anekrponHsiit // Jlawp :
3IeKTpoHHO-0MOMoreynas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexum
JIOCTYTIA: JUIsi aBTOPH3. TI0JIb30BATEIICH.

B) MeTonuyeckue ykazaHusi:

1. Craructuyeckue MeToIbl 00paObOTKH M aHAIHM3a YHCIOBOW WHPOPMAIUHU, KOHTPOJISI U
ynpBbUIeHUs kadecTBoMm npokata/M.U. Pymsanes, C.A. JleBannosckuii, H.A. Pyuunckas, K.E.
UYepxkacos, A.B. JlorunoB. — YueO6Hoe nocodue. — Marautoropck: M3a-Bo Marautoropck. roc.
TexH. yH-Ta uM. .. HocoBa, 2014. 257 c.

2. MomoukoBa O.C. BapuaHTbl 3amaHWil 10 aHAIW3Yy YKUCIOBOH WHGOPMAIUU IS
OakanaBpoB. — MeToauueckue yka3zaHus. - Marautoropck: M3a-Bo MarHuToropck. roc. Te€XH.
yu-ta um. I'.1. Hocosa, 2017. 15 c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpammHoe oGecnieyeHue

Haunmenosanue 10 Ne noroBopa CpoK AeHCTBHS JTUIICH3UH
MS Windows 7

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

MS Office 2007 |y, 135 o1 17.09.2007 Geccpouro
Professional

STATISTICAB.6 [K-139-08 ot 22.12.2008 OeccpoyuHO
MS Windows 7

Professional (s |[A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

7Zip cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HazBanue kypca CchlIKa
DnexTpoHHas 0a3a meproauueckux m3manuii East View
Information Services, OO0 «MIBHUC»
HannonanbsHas MH(pOpPMallMOHHO-aHAJIUTUYECKAast URL:
cucreMa — Poccuiickuii MHIEKC HAyYHOTO LIUTUPOBAHUS '
(PUHII)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

[MTouckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

HNudopmanmonnas cucreMa - EnnHOe OKHO JOCTyMa K

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



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/108035
https://e.lanbook.com/book/108113

@®enepallbHOE TOCYJAPCTBEHHOE OIOIKETHOE
YUpEXKICHHAE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBINIICHHON COOCTBEHHOCTH
Poccuiickas T'ocynmapcTBeHHas OuOJIMOTEKA.
Karanoru
DnexkTpoHHbIe pecypchl Ooubmuoreku MITY
uM. .. HocoBa

9 MaTepuaJiIbHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

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

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

MarepuanbHO-TEXHHUECKOE 0OecreueHUe AUCHUIUINHBI BKIIIOUAET:

1. YueOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKLIIMOHHOIO THUIIA OCHAILIECHA!

- TEXHUYECKMMH CPEICTBAMU OOYYEHMs, CIY)KallUMU Ui IpPEJCTaBICHUA YydeOHOIl
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHs, NEpeaaydl U
MpeACTaBICHHS Y9eOHON HHPOpMAIIHH;

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayaquTopus Ui IPOBEICHUs IPAKTUUYECKUX 3aHATUN OCHAILCHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui TPEJCTaBICHUA Yy4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPaHEHMs, NepeAayd U
npeJcTaBieHus yueOHON HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YuebHas ayauTopus AJsl TPYNIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomenieHue 7151 CaMOCTOSATENIBHOM pabOThl OCHALIEHO:

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. Tlomemenue nas XpaHeHHS M HPOPHIAKTHUECKOro OOCIYKHMBAaHHUS y4eOHOro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MeTOMUECKON TOKyMEHTAlUK U MaTEepUaoB.



00y4yarIuXxcs

6 YyeoHo-MeTOoANIECKOE

obecneuenmne

CaMOCTOSITEJILHOM

[NPMJIOXEHUE 1

padoThbI

Ouenounbvlie cpedcmea 0l NPOBEOCHUS MeKyue20 KOHMpPOas 6 8Uuoe  ayoOumopHoU

KoHmpoavrou pabomul (AKP)

% C

Hepeqeﬂb mem 01 NOO20MOBKU K CEMUHAPCKUM 3AHAMUAM.

HcxonHple AaHHBIE Ui IPOBEIEHUS MNPAKTUUECKUX 3aHATHH IpeacTaBieHsl B 16
BapHUaHTax CIy4alHbIX BBIOOPOK (00beM BBIOOPKH — N = 59), OMH U3 KOTOPBIX MPUBEACHA HUXKE.

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

%
Cr

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

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

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

51
5,66
4,03

3,1
5,56

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

Ni

2,87

2,4
2,98

2,6
1,85
1,76

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

Ti

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

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

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

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

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

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

Kn
5,01
7,76
6,06
11
8,5
10,42
11,96
6,35
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
6,79

¢
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
9,08



2,87 18,35 5,92 1,65 1,26 60,02 11,69 9,92
22 16,21 3,07 2,57 164 62,35 111 6,04
2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58

2,38 16,97 3,53 1 1 59,39 7,37 10,42

2,56 15,85 3,87 1,36 1,3 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

221 1794 4,89 1,93 158 60,13 1045 17,72

206 1572 5,72 1,09 19 6242 6,82 12,56

2,71 19,44 4,91 1,6 1,05 61,63 6,52 9,57

2,79 18,06 5,16 2,37 1,45 60,02 7,98 9,93

2,83 15,86 4,37 2,94 1,15 59,92 585 16,12

2,66 18,85 31 2,76 1,38 62,88 5 1491
2,74 19,49 3,93 2,95 1,69 59,3 7,98 10,96
2,62 15,67 591 2,51 1,97 59,61 7,81 7,1

2,56 20,09 3,81 2,74 1,35 6255 11,44 2,91
2,27 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 1,84 152 60,07 5,93 4,41
2,71 18,82 4,15 2,89 146 62,62 10,68 13,85

AKP 1. Ilpaktrueckas nepBuuHas 00padboTKa BEIOOPKH CIIydyaliHOM BETUUMHbI

Bbruviciute € TOpUMEHEHHEM Tporpammuoro mpoaykra Exel crarucruyeckue
XapaKTePUCTUKN (MHHUMAJIbHBIC, MaKCHUMaJbHBIC, pa3MaxX 3HAYCHWH, CpeIHUE 3HAYCHUS,
CpEeIHEKBAIpaTUYECKOe OTKJIOHEHHEe-CTaHJIaPTHOE OTKIOHEHHEe, KO3()UIMEeHT BapHaluu,
MeAMaHa, MoJia) pacyeTHO! BbIOOPKH. TO €cTh BBIYMCINTD MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) cnydaifHbIM BeTHUHHAM CIICTYIOIINE XapaKTePUCTHKH:

- MUHUMaJIbHbIE 3HAUCHUS CIyIaiHbIxX BeauduH - (Xi, Yi)min;

- MaKCHMaJTbHbIC 3HAYCHUS CITydaiHbIX BeaHurH - (Xi, Yi)max;

- pa3max — R = (X, Yi)max- (Xi, Yi)min;

- cpennee 3HaueHUE (Xicp, Yicp) = Z(Xicps Yiep)/N, TIE N — 00bEM BBIOOPKH;

- CpeIHEKBaJIpaTHYECKOe OTKIOHCHHE=CTaHIApTHOE OTKJIOHEHUE Sy = [X (Xj —
Xep)?IN]®%; Syi = [Z (Yi = Yop)?n]°;

- ko3 pumuent Bapuamun, % — Vyi = (Sxil Xepi) 100 % 1 Vyi = (Syil Y ¢pi) 100%;

- MeauaHa BeIOOpku (Med) — cpelMHHOE 3HAYCHUE CIyYalHOW BETMYMHBI MEXKITY
MUHHMAaJIbHBIM U MakcuMaiibHbIM ee 3HaueHussMu — med (X, Yi) = [(Xi, Yi)max- (Ki, Yi)minl/2;
MeraHa B OOJBIIMCTBE CIy4aeB HE COBIAAAET CO CPEIHUM 3HAUCHUEM BBIOOPKH;

- Mojaa BeIOOpku (Mod) — Hambosiee YacTO BCTpEYaroIieecs 3HAUCHHE CIydaitHON
BEJIMYMHBI (OTPEIeNIeTCsl aHAIM30M CIIYy4aifHON BBIOOPKH WJIH 11O THUCTOTPAMME).

[TocTpouTh rUCTOrPaMMBI CITy4aifHBIX BEJTHUUH (Ipaduueckoe pacipe/iesieHue
CITydaifHOW BEIMYHMHBI) M CPABHUTH MX C TEOPETHYECKUMHU PACTIPEICTICHHISIMH.

Jns KoHKpeTHOHM ciydaiiHoW BenmuuuHbl (X, Yj) ee pacmpereneHHe B BBIOOpKe
OTIpeNeNsIeTCs] MOCTPOSHHUEM THUCTOTPAaMMBI. AJITOPUTM 3TOTO TOCTPOCHHS 3aKI0YaeTcs B
CIIEIYIOLIEM:

- Ha OCH OpJAMHAT OTKJaJbIBaeTCs 4actora (Nj) WM 4actocTh (Ni/N) — KOJIUYECTBO
3HaYeHUH CITy4aifHOW BEJTMYMHBI, NONAJAIONINX B ONpPEACICHHbI MHTEpBaJ 3HAYEHUI; HA OCH
abIMCC OTKJIAIBIBACTCS HECKOIBKO MHTEPBAIOB BHYTPH pa3Maxa CIyJaiHOW BETMYWHBI, YHACIIO



9THUX WHTEPBAJIOB OMPEAEISIETCS CTATUCTHYECKHU, B OOJIBITMHCTBE CIIy4aeB 3TO YHCIIO COCTABIISCT
10 uaTEpBAIOB;

- TPH 3TOM IPOBEPOYHBIMH KPHUTEPUSAMH MPABUIBHOCTH MOCTPOCHHS THCTOTPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCIIOBHH XN = N mim X(Ni/n) = 1.

AKP 2. KoppensiimoHHbIl aHaIu3 BHIOOPKH

PacuuraTh npu momotiy mporpammoro npoaykra Exel (Haxxats Ha knaBuiny fy, BBIOpaTh B
MO3UIUN «CTAaTUCTUKA» (PYHKIHMIO «KOppeNl», YyKa3aTb KOOPAWHATHI COOTBETCTBYIOLIUX Iap
CIIy9aifHBIX BEJIMYWH, MOJYYUTh 3HAYCHUS MAPHBIX KOA(D(DUIIMEHTOB KOPPENSIHK) MOMApHBIC
KO3 HUIIMEHTHI KOPPEISILIUY MEXKAY HE3aBUCMBIMH CITyYalHBIMU BETUUUHAMU — lyjxi+1 ¥ MEKIY
3aBUCMMBIMU (Yj) M He3aBUCHMBIMHU (Xj) NEPEMEHHBIMH -lyjyi; ONPENCIUTh MX 3HAYMMOCThH
MyTeM CPaBHEHUSI C TAOIMYHBIMU, KPUTUYECKUMU 3HAYCHUSIMH K03 (PULIMEeHTa KOPPEIIALINH.

Hwxe npeacrasiena Tabiuia ¢ KpUTHYECKUMU 3HAYCHIMHU K03 puiimenTa koppessinuu B
3aBUCUMOCTH OT 00beMa BBIOOPKH (N) ¥ YPOBHS 3HAUMMOCTH (0); oo = 1 — P, T/1€ P — BEPOSITHOCTH
COOBITHSI.

KpuTtnueckue 3Hauenus: kKoaQphuueHTa Koppemsiiuu

Ob6beMm YpoBEeHb 3HAYUMOCTH, 0
BBEIOOPKH, 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
S) 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 pacdeTa momapHoro ko3 uiineHra Koppesim:
- I+l = 2(Xi — Xiep) ( Xis1 — X(i+1)ep) XiXi+1/NSxiSX j+1




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

3HaUUMOCTh KOO HUIMEHTA TApHOH  KOPPENAUH  ONpEACIIeTCS CpPaBHEHHEM
¢dakTHueckoro 3HaueHHs Kod((UIMEHTa KOppeIsIuH ¢ TaOJMYHOM 3HAYCHHEM: €CIliu
daxTHyeckoe 3HaUeHHE OOJIbIIE TAOJUYHOTO, TO CYHIECTBYET MEX/Iy HEH3BECTHBIMU 3HAUMMAast
CTaTUCTHYECKAs CBS3b, B IPOTHBHOM CIIydae TAKOBast CBSA3b OTCYTCTBYET.

AKP 3. Ortceuts He3HaunMble (akTop aHamU3upyemoil BbIOOpkH. OnpenenuTsb
CTAaTUCTHUYECKU 3HAUUMBIE CBSI3M MEXY 3aBUCHUMBIMHU U HE3aBHCHUMBIMU IEPEMEHHBIMU U BHJA
PErpECCUOHHON 3aBUCUMOCTH, a TAKXKE MEKY HE3aBUCUMBIMU IIEPEMEHHBIMH.

B niepByto ouepenb CTpOUTCS KOPPEISIIMOHHAsA MaTpULla — CHMMETPHYHAsi OTHOCUTENIBHO
qUaroHanu (aHaJOrMYHO TaOJIMIE CIOPTHUBHOIO COPEBHOBATEIBHOIO KOMAHAHOTO WU
JMYHOCTHOI'O YEMIIMOHATa) — 00pa3ell IPUBOAUTCS] HUXKE.

X1 X5 X3 Xa Xs Y1 Y>, Y3 Y,

X1 1 Mx1x2 I'x1,x3 I'x1 x4 I'x1,x5 ly1x1 Yax1 ly3xi lyaxi
X 1 I'ox3 I'x2 x4 I'x2,x5 ly1.x2 ly2.x2 lya.x2 lyax2
X3 1 I'x3,x4 'x3,x5 ly1x3 ly2.x3 ly3x3 lyax3
X4 1 I'x4,x5 ly1,x4 ly2x4 Y3 x4 lya x4
Xs 1 ly1 x5 ly2.x5 Yaxs 'Yaxs
Y1 1 ly1y2 ly1y3 ly1,va
Y, 1 y2,y3 Ny2,y4
Y3 1 ly3,ya
Yy 1

3arem 3HaueHHS KOAPPHUIIMETOB NAPHBIX KOPPEIALUN OTMEYAIOTCS 3HAKOM (+), €CITH 3TOT
KO3 PHUITUEHT KOPPEISAIMN CTATUCTUYECKH 3a4nM, ¥ 3HAKOM (-), €CITU KOA(PPUIIUESHT KOPPEAIUN
He3HauuM. J[J11 oTcerBaHUsl HE3aBUCUMBIX MEepeMEHHBIX (X-0B) MPOBOIUTCS (OAMH U3 METO/IOB)
cleayolas mpoieaypa: U3 olel KOppensuuOHOW MaTpHIIbl BBIAEISETCS y4acTOK ¢ X U B
sTYCHKAX MPOCTABJIIETCSI COOTBETCTBEHHO (+) wiIH (-).

X1 Xz X3 X4 X5 Komn-Bo

3HAYMMBIX
KOppeIsALMI

X1 + - + - 2-1-0

Xo | + 1 - - + 2

Xz | - - 1 + - 1-0

Xy | + - + 1 + 3

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

Takum 006pazom, mocse AByX UTTepanuii octanuck 3 X-a - X1, X3, 1 Xs.

Jli1g BbIOOpa 3HAUMMBIX 3aBUCUMOCTEN (M0 KO3()PUIMEHTY KOPPEISALIKN) MEXIY Y-MU U
X-MH, 4TOOBI MOCTPOUTH PErPECCHOHHBIE YpAaBHEHHs CBS3M, HEOOXOAMMO MpPOAHAIU3HPOBATH
eI11e O/IHY YacTh KOPPEJISIIMOHHOW MaTpHIIbL:

Y, Y Y3 Yy 3HauYNMBbIE
Koppersanuu X
C Yi

X1 Fyixalt | Tyasal- | haxalt | Tyaxal- XicYiuYs

X2 rxl,x2/ - rxl,x2/ - rxl,x2/ - rxl,x2/ - X, — HeT
KOpPEJALHiA

Yi

X3 axal- | Baxal- | baxal- | Kaxsl/+ X3 Ys

X4 Faxalt | Faxalt | Baxalt | Taxal- | Xac Yy, Yo, Y3

Xs axsl= | Daxsl= | Baxsl- | xaxs/+ Xsc Yy

3Ha4. Koppen. Y; Yic | YocXs!| Yic Ysc
C Xi Xl, X4 le X4 X3, X5




Ha ocHOBaHMHM 3HAUMMBIX KO3 PULHEHTOB KOoppeauuu Mexay Y1 X orpeaensercs, uTo
HE0OXOJMMO MOJTyYUTh PEFPECCHOHHBIE YPABHEHHUS CIIEYIONIUX BHJOB U C y4ETOM OTCEMBAHUs
X-0B:

Y1= ap+ arXy+ asXy;

Yo=ay + a4X4;

Y3 =ag+ arXy+ Xy,

Y4 =ap+ azXs+ asXs;

AKP 4. [Tpu nomo1y npruMeHEeHHs PErPEeCCHOHHOT0 aHAIN3a PACCUUTATh KOAPPHUIIMEHTHI
PErpecCUOHHOTO YpaBHEHHUSI.

B AKP 3 omnpexneneHbl BHIBI PETPECCHOHBIX 3aBHCUMOCTEH, KOTOpBIE HEOOXOIMMO
MOJIYYUTh JJIs OLICHWBAHHUSA, MPOTHO3a W YIPABJICHUS TEXHOJOTMYECKMMHU Mpoueccamu. [lis
pacyera KO3(p(UIMEHTOB YpaBHEHUH &g, & MPUMEHSETCS pPACUCTHBIA METOJ] HaMMEHBIINX
kBaaparoB (MHK) c¢ wucnonp3oBaHHeM HWCXOIHON BBIOOPKH ciydaHbIX BennunH. MHK
OperoiaraeT MOUCK AKCTPEMAJbHOTO (MUHUMAIBHOTO) 3HAueHHs (YHKIHMOHATA CYMMBI
pa3HOCTH B KBajipaTe MEeXAY (GaKTUYECKUMHU U PACUETHBIMH 3a4€HUAMU (DYHKIIMU OTKIIMKA:

F = 2(Ygaer — ypacq_)2 — min (0). B ypaBHeHHE MOCTABIIAIOTCS MOCTPOUHO (paKTHUCCKHE
3HAYEHUS Ygpacr- U Ypacu. B BUIE ypaBHEHHUs, noydeHHoro B AKP 3. Jlns pelneHust ykazaHHOTO
¢$yHKIIMOHAa1a HEOOXOMMO MOIYYUTh CUCTEMY YPAaBHEHUN B YACTHBIX POU3BOIHBIX U KaXK0€ U3
YpaBHEHUU MPUPaABHATH K HyN0. Takum oOpa3om, mojydarcs 3Ha4eHHUS CBOOOJHOTO YJIeHa
ypaBHEHHsST &g M KOd()(DUIIMEHTHI TPU HE3aBUCHMBIX IEPEMEHHBIX & = dy. I omepaTHBHOTO
pemrenust MHK nipumensieTcst mporpammuoe obecrieuenue Exel (fy — nuneiin). B moanmporpamme
«JIMHEIH» YKa3bIBalOTCS KOOPAMHATHI Yi U X, 3aTeM Habuparotcs no3uuun « MCTUHA» u 3atem
Shift+Ctrl+Enter. B npeasapuTebHO BbIACICHHOE TTOJIE MPOTPAMMHO TOMEIIAOTCS PE3YIbTAThI
pacdera — Kod(pHUIMEHTH g, & = a (ITepBasi cTpoka), Kod(duument gerepmunamun R* (3-s
cTpoKa, 1-ii cronbern), kpurepuii Gumiepa F (4-as crpoka, 1-wiii cronberr).

AKP 5. IIpoBecTr KOppEKTUPOBKY TOYHOCTH YPaBHEHUS PErPECCUU B TEUEHUU BPEMEHU.

Cornacuo tpeboBanusiMm OCT 14-34-90 «CraTHCTHYECKHH TPUEMOYHBIM KOHTPOIb
KauecTBa METAJUIONPOAYKIHUHU [0 KOPPESIMOHHOW CBSI3U MEXIY MapaMeTpaMu» BO3MOKHO
UCIIOJIb30BAaHNUE  PErpecCHOHHBIX  3aBUCHMOCTEH  IapaMeTpoB  KadecTBa  (BpEMEHHOE
COIIPOTHUBIIEHUS PA3pPbIBY, OTHOCUTEILHOE CY)KE€HHE U T.N.) OT (PaKTOPOB (XMMHUECKUH COCTaB
CTaJld, TEXHOJIOTMYECKHE MapaMeTpbl IMpolecca) JUisi MPOTHO3MPOBAHHSA CBOMCTB  0Oe3
OCYILIECTBJICHUS pa3pylIAlONIMX HCHbITaHWM. [l MpPOBEpKM TOYHOCTH MOJAEIH IPH 3ITOM
HaOMpaeTcsi KOHTPOJBHBIM MAacCHB JIAaHHBIX, COCTOSLIMX U3 PE3YJIbTaTOB pPa3pyIIAIOIINX
UCTIBITAHUN OJTHOM JecsATOM IU1aBOK/mapTHii Takoi mpoaykiuuu. [Ipu Habope He MeHee 50 mIaBok
WIM OJUH pa3 B KBapTaJl NPOBOJUTCS NPOBEpPKAa TOYHOCTH NPUMEHSEMOW MaTeMaTH4eCcKOu
perpeccur. MeTouKa MpOBEPKH 3aKirodaeTcs B ciedyronieM. Habupaercs mMaccuB pa3sHOCTEH
MeX1y (aKTUUECKUMHU JaHHBIMH KOHTPOJIbHOM BBIOOPKM M pPAaCUETHBIMU 3HAUEHUSMHU I10
PErPECCUOHHOMY  YPABHEHHUIO  (Ypaxr. — Ypaca.), PACUMTHIBACTCSA CPEIHEE 3HAYEHHE OITUX
OTKJIOHEHUII M CpaBHUBAETCS CO CTATUCTUYECKUM KpUTEpUEM (CTaHIApTHBIM OTKIOHEHUEM
napaMmeTpa kKadecTBa - Syi). Ecam cpenHee oTKIIOHEHHE MEHEE CTaTUCTUYECKOrO IMapaMeTpa, TO
ypaBHEHUE NPU3HAETCS a/leKBaTHBIM pEalbHbIM YCIOBUSAM. B MpOTHBHOM cilyyae MpPOBOJIUTCA
KOPPEKTUPOBKA YpaBHEHHsI IyTE€M W3MEHEHUsS 3HAYCHHUs €ro CBOOOJHOrO 4ieHa: do; = do -/+
2Z(Ygpaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOIBHON BBIOOPKH, 3HAK -/+ ITOKA3BIBET, YTO, ECIIU CPEIHEE
OTKJIOHEHUS AYj UIMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAYEHUS dg OyAEeT COOTBETCTBEHHO -/+AY;.

AKP 6. TTocTpouTh MaTpHILy HOJIHOrO (paKTOPHOTO SKCIIEPUMEHTA Thra 2" —22u 23,
B ocHOBaHWMH CTENEeHHON 3aBUCHUMOCTH IPEACTABICHO KOJWYECTBO YpPOBHEH
BapbupoBaHus (akTopoB. MmMeercss n1Ba BapraHTa ypOBHEW: 2 - MUHMMAaJIbHOE U MAaKCUMAaJIbHOE
3HaYeHHUs ¥ 3 — MUHUMaJIbHOE, MaKCUMalbHOE U cpefHee 3HaueHus (akTopoB. B mokazarene
CTETIEHHOW 3aBUCHMOCTH TMPEACTaBICHO KonuyecTBO (hakropoB. Ilpu cocTaBieHHMHM MaTpHUIIbI
IUTAHUPOBAHMS JKCIEpPUMEHTa HEOOXOAMMO YYUTHIBATH YETHIPE CBONCTBA CYIECTBOBaHUS



YpOBHEH  (aKTOPOB: CHUMMETPUYHOCTb, OPTOTOHAIBHOCTh, POTATA0EIBHOCTh,  YCIOBHUE
HOPMHUPOBKH.

Omnpenenutb K03 OUIHMEHTHI ypaBHEHHS 110 U3BECTHOMY allTOPUTMY: &; = (2X;Y;)/N, &g
= Zyi/ n.

AKP 7. TIToctpouTh Bce BO3MOXKHBIC BapHWaHTBI MATPHIIBI JAPOOHOTO SKCIEPUMEHTA
tma 2%, 2°7. Onpenennts K03 GHIMEHTE YPaBHEHAS 10 H3BECTHOMY AITOPHTMY: 8 = (ZXiyi)/n,
ap = Xyi/n.

AKP 8. Pacumrath k03pdunueHT KOHKOpAamuu (KodD(HUIIMEHT coriacus) NpH
OKCIIEPTHON OIICHKE BIMSHHS (PaKTOPOB Ha (YHKIUIO OTKJIHMKA (MapamMeTp ONTHMH3AIUH) II0
cnenyromen 3aBucumoctu: W = 128/[m2(n3-n)], riae S — cymma KBaJpaToB OTKJIOHEHUW OT
CPEIHEr0 3HAYEHUs OLEHKHU 3KCIIEPTOB, M — YHCIIO SKCIEPTOB, N — YUCIIO (PAKTOPOB.

AKP 9. Halitu »sKkcTpeManbHOE 3HAYCHHE TapaMeTpa ONTUMHU3AlUKd B 00JacTH
onpezeneHuss QyHKIUU TBYX U MHOTO(AKTOPHBIX YpPaBHEHHH (METOJ KPYTOro BOCXOXKICHHS
Bbokca-Yuiicona) ¢ NpUMEHEHHEM WTTEPAIMOHHOTO IIOMIArOBOI0 METOJIa B HAIpaBICHUHU
rpajiueHTa.

Memoouueckue pexomenoayuu Oisi NOO2OMOBKU K CEMUHAPY -  NPAKMUYECKUM
3aHAMUAM

CemuHap - BuJ TPYNIOBBIX 3aHATHH MO Kako-1uM00 HaydyHOW, yuyeOHOM M Jpyroii
npobjemMaTuke, aKTUBHOE OOCYXKIIEHHE yYaCTHHKAaMHU 3apaHee IMOJTrOTOBJICHHBIX COOOIICHHIA,
noknanoB U T.1. C TeMaTUKOM CEMHUHApOB CTYIEHTbl 3HAKOMSATCS 3apaHee. AJTOpUTM
MOJrO-TOBKM K CEMHHApy CIENYIOIINi: BEIOpaB TeMy, CTYIEHT COCTaBIISIET CBOW IUIaH-TpaduK
HOJ-TOTOBKH K ceMHuHapy. /11 npuoOpeTeHus HIMPOKOro BUACHHS IPOOIEMbI CTYJIEHT CTapaeTcst
OCMBICJTHTH €€ B 001IeM 00beMe; TO3HAKOMHUTHCS ¢ TEMOM 110 6a30BOMY y4eOHOMY TTOCOOHIO MIIH
JPYroifi OCHOBHOM pPEKOMEHIyeMOW IUTepaType; BBIIBUTH OCHOBHBIE WJEH, PACKPBIBAIOLIUE
JaHHY!0 1poOJeMy; CBEpUTh HX OINPEACNEHUs CO CIPaBOYHMKAMH, OSHIMKIONECAUEH;
HOJ-TOTOBUThH IIAH-KOHCIIEKT PACKPHITHs JaHHOW IMPOOJIEMBbl; BBIIBUTH HESICHBIE BOIIPOCHI U
10/10-0paTh TONOJHUTENBHYIO JINTEPATYPY JJI UX OCBEIIEHUS; COCTABUTh TE3UCHI BbICTYIICHUS
Ha OTIEJIBHBIX JIMCTAX AJIS MOCIEAYIOUIEr0 BHECEHHS JONOJHEHUN U MOATOTOBUTH JOKJIAJ WIN
pe-pepar s coOOIIEHHMS Ha CEMHHape; IPOAHAIU3UPOBATh COOpaHHBIM MaTepuan s
JIOTIOJTHU-TEIbHOM MH(OpMaLIUK [0 TEMaM CEMHHApPa; TOTOBSACH K BBICTYIIJICHUIO HA CEMUHApE, MO
BO3MOXXHOCTH TIPOKOHCYJIbTUPOBATbCA C TNPENOAaBaTeeM; OTHOCUTBCA K COOpaHHOMY
MaTepHaiy, Kak K MCTOUHUKY OyTyLIHX UCCIIeI0BaHUM.

CeMuHapcKue 3aHATUS PACIIUPSIIOT M 3aKPEIUIIOT 3HAHUS, 3aJI0)KEHHBIE B TEOpUHU
npeamera. Ha HHMX BBIHOCATCS BOIPOCH, OCOOEHHO HEOOXOAMMBbIE JUIsl MPAKTUKH, WIN
pOo0-JIEMHBIE BOIPOCHI, KOTOPbIE BO3MOXKHO PELIUTh TOJBKO B IPOIECCE COTPYAHHYECTBA.
Cpenu 00s3aTeNbHBIX TPeOOBAaHUI K CEMHHApY - IMpeIBAapUTEIbHOE O3HAKOMIIEHHE C TEMOH,
BOIIPOCaMH U JIUTEPATYpO MO TaHHOW TeMeE.

CoBpeMeHHas IpaKTUKa MpeiaraeT MUPOKUN Kpyr TUIIOB CEMUHAPCKUX 3aHATHH. Cpenu
HUX 0c000€ MECTO 3aHMMAeT CEMHHAp-IUCKYCCHS, TJIe B JMAJIOre XOPOLIO YCBAaMBaETCsl HOBAs
uHOpMals, BUAHBI YOXKIEHUS CTYACHTA; 00CYKIAIOTCs MPOTUBOPEUHS (SIBHBIE U CKPBITHIE) U
HEJOCTaTKU; A OOCYXIeHHsI OepyTcsi KOHKPETHbIE aKTyallbHble BOIPOCHI, C KOTOPBIMHU CTY-
JIEHTBl TPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMUHAp BKIIOYAKOTCS BOIPOCH JJIA
MH-TEJUIEKTYalbHOW pPa3MHUHKM (MHOTJA 3TO TUCKYCCHOHHAs CTaThs, MO KOTOPOW CTaBATCSA
po0-JIeMHBIE BOIMPOCHI); AUCKYCCHS MOXKET pa3BepThIBATHCS 3a0YHO KaK KPYroBOM CEeMUHap.
Jlanee moABOJSATCS WTOTU JHUCKYCCHH, 3aCIyHIMBAIOTCS M 3aIIMINAIOTCS MPOEKTHBIEC 3a/1aHus.
[Tocne sToro mpoxoauT "MO3roBoi MTypM" 1O HepeleHHBIM MpolieMaM AUCKYCCHH, a TaKKe
BBISIB-JIAIOTCSL TPUKJIAJHBIE AaCIEKThl, KOTOpPhIE MOYKHO PEKOMEHIOBAaTh /Jisi BKJIIOYEHUS B
KypCOBBIE U TUILIOMHBbIE pabOTHl WM B ampobauuio Ha npakTuke. Ha ceccum mpernojaBaTenb
000011aeT pe3ybTaThl MPOACIAHHON CTYIEHTOM PaOOTHI.



CeMHUHApBI-IUCKYCCUN TIPOBOJAATCS C IENbIO BBIABJICHUS MHEHHUS CTYICHTOB IIO
aKTyaJIbHBIM BOIIPOCAM M3Y4aeMOro IpeaMeTa.

CemuHap-ucciie[oBaHuEe MpPEAIoJaraeT MpeABAPUTEIbHYI0 paboTy - HalucaHue
pede-paTa, AOKIa[a MO UTOTaM ONBITHON pabOThl. YyacThe B HEM - 3TO, IPEXkKAE BCEro, TUAor
CTy-JIeHTa ¢ mpernojaBaTeneM. Pe3ynabpTartel 00CyKIar0TCs Ha CEeMHUHApE C HATJSAHBIM MTOKa30M
UC-CIIeIOBATEIbCKOT0 Marepuaa (CXeMmbl, TaONIulbl, TpaduKu, AUArHOCTUYECKUE METOAMKH).
Yactuuno MaTepuan MoxeT ObITh BKItodeH B BKP. [Ipu moarotroBke kK ceMHUHAPY-UCCIIETOBAHHIO
CTYJIEHT M3y4daeT pe3yJbTaThl TEOPETUUYECKUX HCCIIENOBaHHM, cocTaBisier Oubnuorpaduo 1o
TeMe, yUYUTCS MUCcaTh 0030phI MO0 TEXHUYECKOH 3a1aue-pobiaeme.

[IpoGneMHbIil ceMHHap TOTOBHUTCA IMpenojaBaTelieM JdOCTaTOYHO OCHOBATENIBHO:
no-Ouparorcst mpoOieMHbIE U KOHTPOJILHO-TIPOBEPOYHBIE BOIPOCHL. Takoil ceMuHap BO3MOXKEH
TOJIbKO TIOCJI€ TMPOXOXKIeHUs TeMbl. K HemMy CTyIeHTbl TOTOBATCS IO JIUTEpaTypHBIM
UCTOYHH-KaM: MOHOTrpaduu, CIpaBOYHHMKH, CIOBapH, KypHaibl. K mpobieMHOMY ceMHHApY
IPOCMaT-pUBACTCS JIUTEpaTypa B paMKaxX pa3IUYHbIX MCCIEIOBATEIbCKUX IIKOJ (HAIpUMEp
"TpaIuIIMOHHbBIE ¥ HETPAIUIIMOHHBIE TIOXOBI K Ipodiieme").

Haubonpmyto  3ppeKTUBHOCT, TPHHOCAT CEMHHAphl, MPOBOIMMBIE B  (opme
KOJIJICK-TUBHOW ITO3HABATEIBHON JEATENIFHOCTH, WMEIOIICH OIpe/eleHHbIe 0COOEHHOCTH, a
UMEHHO:

- pa3jereHHe CTYACHTOB Ha TPYMIBI IO HMX JKEIaHHIO0 (C 00sA3aTeNbHBIM yYacTHEM
CTYy-JICHTa C YCTOMUMBBIM UHTEPECOM K JTaHHOMY MPEIMETY);

- MOCTAHOBKA OOIIMX IeNIeH 1 3a7a4 JUIsl TPYIIIbI,

- pabora B TMOCIENOBATEILHOCTH - WHAMBHUAyalbHas, TMapHas (4alie BCEero
MePEeKpeCT-HBIN OMpoc), padoTa B TPyIIe, KOJUICKTUBHAS,

- 00s13aTeNIbHOE TPEBAPUTEIHLHOE OTPAaHUUEHUE TI0 BPEMEHH KaXKJIOT0 3Tara 3aHsATUi;

- OKCIIEPTHBIN aHATHM3 C PacYeTOM KOA(PPHUIIMEHTA KOHKOPIAIHH;

- OIIEHKa pa0OTHI TPYIIIIBI PENOaBATENIEM;

- IPOBEICHNE CAMOOIICHKH.

Hpumepuwviit nepeuenv mem pedhepamos 6 suoe UHOUSUOYAAbHbIX domawHux 3a0ay (U13)

N3 Ne 1. TloHsTus MaTeMaTU4YECKOM CTAaTUCTUKH. BHIBI HSKCIIEPUMEHTOB.

KonTponbublie kapThl. [I1aHbl 5KCIEPUMEHTOB

1. OcHOBHbIE TOHSATUS M3 TEOPUU BEPOSATHOCTH M MaTEMaTHYECKOM CTAaTUCTUKU
(reHepasibHasi COBOKYITHOCTh, BHIOOPKA CITy4aifHbIX BEJTMUUH, XapaKTEPUCTHKH BHIOOPKH).

2. IlonsTHe O BUJAaX MIAHUPOBAHUS MAaTEMATUYECKOTO U (PU3UUECKOrO IKCIIEPUMEHTOB,
HOPUHIUIAX T€OMETPUYECKOro U (pru3nyecKoro nojooust 0ObEeKTOB yIpaBJIeHUS.

3. Texymuit KOHTPOJIb MPOIYKIIHH.

4. TlpuHUHMITEI BBIOOpAa KOHTPOJIMPYEMBIX MapaMeTpoOB M MX YPOBHS B CTaHIapTax Ha
METAJITyPrUYECKYI0 IPOAYKLIHUIO.

5. Craructuueckoe 00OOCHOBaHHE O0BbEMa BBIOOPKM MpPHU KOHTPOJIE Y IOCTABIIUKA U
noTpeourens.

6. KOoHTpObHBIE KapThI.

7. O0mras cxema yrpaBieHUs TEXHOJIOTHUYECKUM O0OBEKTOM C aJJaTUBHBIM OJIOKOM

8. Teopernueckuii moaXxoa, MaTEMaTHUYECKOE CUMYJIMPOBAHUE YCIOBUM IKCIEPUMEHTA,
buznyecKuit HIKCIEPUMEHT.

9. Ycnous nogodus pusnueckoro o0beKTa U MaTepuaIbHON KOIUH.

10. BeiOop Haubonee 3¢ PexkTUBHON CXeMbI IKCIIEPUMEHTA.

11. CocraBneHue miuaHa IPOBEAEHHUS HKCIEPUMEHTOB pa3HbIX YPOBHEH (ONBITHBIMN,
1ab0paToOpHBIH, MTOJTYITPOMBIIIUICHHBIH, IIPOMBILUICHHBIN, M3TOTOBJICHUE
OTBITHO-ITPOMBIIIJIEHHON NIApTUN).

N3 Ne 2. Koappunment koukopaanuu. [IpaBuia mianupyemMoro skcrepuMeHTa



1. Buasl mapameTpoB ONTUMHU3AIMH, O0OOIICHHBIH MapaMeTp ONTHMM3ALUU, QYHKIUSI
KEIaTeIbHOCTH.

2. BeiOop Tuma MareMaTu4ecKoi MOTMHOMHUAIBHOMN UM HHOW MOJIEIH.

3. IlpaBuia NOCTPOEHHUS IUIAHOB — IPOOHBIX PEIUIHK.

4. PUCKM TIpH UCIIOJIb30BAaHUH TUIAHOB C IPOOHBIMH PEIUTMKAMU — BIIMSIHHE Ha TOYHOCTD
IPOTHO3UPOBAHUS (PYHKIIUU OTKJIMKA.

5. Tumbl NIaHOB 3KCIEpUMEHTa — JBY- U Tpex (axropuble mwianbl Tna N = m" (N —
HE00X0/MMO€E KOJMYECTBO OINBITOB, M — KOJUYECTBO YPOBHEH BapbUPOBaHMs CllydaiHbIX
dak-TopoB, N — KOIMYECTBO (PAKTOPOB).

6. Koadpdunuent konkopmanuu (kodh@UIMEHT coriacus) HpH SKCIEPTHOW OIEHKE
BIMSIHUA (PAaKTOPOB HA (PYHKIMIO OTKJIMKA (MTapaMeTp ONTHMH3AIINN ).

7. OcCHOBHblE CBOWCTBAa MAaTpHUIbl MaTEMATUYECKU IUIAHUPYEMOIO SKCIEPUMEHTa
(opTOro-HaJILHOCTh, POTOTA0ETBHOCTh, CUMMETPHUYHOCTh, HOPMHPOBKA SKCIEPUMEHTAIHLHON
MaTPHIIBI).

8. Meronuka pacyera KOIPQPUIUEHTOB HSMIIMPUYECKOTO YpPaBHEHHS MO JaHHBIM
IPOBE/IEHHOIO IUNIAHUPYEMOT'0 SKCIIEPUMEHTA.

9. CBs13b ¢ dekra paxTopa ¢ KOdPPUIIEHTAMH YPaBHEHHS.

10. Kputepuu onTUMaJIbHOCTH IJIAHOB KCIIEPUMEHTA.

11. BBexgeHue B pemeHHEe IO MOHWCKY ONTUMAIBHOTO SKCTPEMAJIbHOTO 3HAYCHUS
napameTrpa ONTUMH3AlMM B o00jacTu onpeneneHuss (QYHKIMUA JBYX MU MHOTO(QaKTOPHBIX
ypaBHEHUH (MeTOJ KpyToro BocxoxaeHus bokca-Yuicona u np.).



ITpunoxxenune 2
7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] U OLIEHOYHbIE CPEACTBA ISl IPOBeeHHUs
NMPOMEKYTOYHOM aTTeCTAlluM:

CtpyKTypHBII

SIICMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OreHouHBIE CpEACTBA

OIIK-4 - CnocobeH mpoBOIUTH H3MEpPeHHs W HabOmoneHus B cdepe mnpodeccHoHaTbHON
JESITEIIbHOCTH, 00pabaThIBaTh U MPEACTABISATh IKCIIEPUMEHTAIBHBIC TAHHBIC

OIlK-4.1 Br10upaeT v npuMeHSIET METO/IbI U
CpeAcTBa U3MEPEHMsI [Isl Olpe/ielie-HUs

CBOWCTB MaTe€pUaliOB U U3JEIUN U3 HUX
Teopernueckue Borpockr (M3 Ne 1, 2)

1. CBeeHHS U3 TEOPUH BEPOSITHOCTH U
MaTeMaTHIECKOH CTaTUCTUKY (TeHe-pajbHas
COBOKYITHOCTh, BBIOOpKA CITyJaifHBIX BEJIMYHH,
XapaKTepPHCTUKU BEIOOPKH).

2. Buipl miaHApOBaHKs MaTeMaTHYEC-KOTO U
(bM3MYECKOTO SKCIICPUMEHTOB, TPUHIIUITEI
reOMETPUIECKOT0 U (PU3N-YECKOTO MOT00US
0OBEKTOB yIpaBJie-HHUSI.

3. [Topsiiok MpoBeAECHHS TEKYIIEro KOHTPOIS
[TPOTYKIHN.

4. [TprHIHITE BBIOOpA KOHTPOIHPYE-MBIX
TapaMeTpoB U UX yPOBHS B CTaH-JapTax Ha
METAJLTypTHYECKYTO TPO-TYKIHIO.

5. CraTncTueckoe 000CHOBaHHE 00b-eMa BEIOOPKHI
[TpY KOHTPOJIE Y MOCTAB-IIMKA U HOTPEOUTEILS.

6. MeTopI TOCTPOSHUSI KOHTPOJIBHBIX KapT.

7. OO1IyI0 CXEeMY YIpPaBICHHUS TEXHO-JIOTHUECKIM
0OBEKTOM C aIalTHBHBIM OJIOKOM.

8. TeopeTuueckuii HOAX0, MATEMAaTH-YECKOE
CHMYJIUpPOBaHHE YCIOBHI SKC-TIEPHMEHTA,
(br3HYecKuii SKCIIepU-MeHT.

9. VYcnoBus momobust (¢usuueckoro o0bEKTa |
MaTepHaNbHOH KOITHH.

10. Metonp! BeIOOpa Hanbonee 3 exTHBHOI cXeMbl
bkcrieprMenTa.

11. YcnoBus cocraBieHus Iu1aHa IpOBEACHUS
DKCIIEPUMEHTOB Pa3HbIX YPOBHEH (OIBITHBIN,
ITabopaToOpHBIi, MOTYIPOMBIIIIICHHBIH,
[POMBIIUICHHBIH, H3TOTOBJICHHE

OTBITHO-TIPOMBIIIICHHOW TTAPTHH ).




OIIK-4.2

[TpoBOIUT SKCIIEPUMEHTATIHHBIE
WCCJIe-IOBAHUS U UCTIONB3YET
OCHOBHBIC ITPUEMBI 00PaOOTKH U
MIPEICTABICHHUS OJTYYCHHBIX JTaHHBIX

Pemnte 3amady u3 mpodeccnoHasbHON 0b6aacTu:
(AKP Ne 1-9)

1. I[TpoBOANTH KOPPETSILUOHHBIN U PErPECCUOHHBII
QHAIIN3BI, PACCIUTHI-BATh KO PUIMEHTHI
perpeccruoHHoro ypasHeust metojjom MHK

2. HaxoquTh 9KCTpeManbHOe 3HAUCHUE

mapaMeTpa ONTHMH3AIMK B OOJIACTH OIIPENEeNeHHS]
(bYyHKIME ¢ IpUMEHe-HHEM  HTTEPALHOHHOIO|
[IOI1ar0BOTO METO/A B HAMIPABICHUH TPATINUECHTA.

3. CTpouTh BapHaHThI MAaTPHUIILI JPOO-HOTO
bKCIIEpUMEHTA TUIa 231 252 ONpeAeTATh

K03 () GUIMEHTH ypaBHE-HHS 110 U3BECTHOMY
anroputMy: a; = (Zx;y;)/n, a = Zyi/n.

4. CTpOUTE MaTpHILy IOJTHOTO (haKkTOp-HOTO
bxcrepumenta Tuma 2" —22n 2% OIIpeneATh

K03 () GUIMEHTH ypaBHE-HHS 110 U3BECTHOMY
anroputMy: a; = (x;y;)/n, a8 = Xyi/n.

5. [IpoBOANTE KOPPEKTUPOBKY TOYHOC-TH
[YPaBHEHHUS PETPECCHU B TEUEHHH BPEMEHH T10
MaccuBYy pazHoCTeil MeX-1ly GaKTHUECKUMU
TaHHBIMU KOHT-POJIEHOM BBIOOPKH M PaCUETHBIMU
3HA-YEHUSIMU 110 PETPECCHOHHOMY ypaBHe-HHIO
(Yopaxr. — Ypaca.)- ECITH CpejIHEE OT-KIIOHEHHE MEHEe
CTaTHCTUYECKOTO I1a-paMeTpa - CTaHJapTHOTO
OTKJIOHEHHUS S, TO ypaBHEHHUE NPU3HAETCS
a/IeKBaT-HBIM. B IPOTHBHOM Cilydae IPOBOJUT-CS
KOPPEKTHPOBKA YPAaBHEHHMS ITyTeM H3MEHEHHS
3HaUeHHsT eT0 CBOOOIHOTO WieHa: 8g; = g ~/+ X(Ypaxr,
- Vpace)/N, TIIE N — 06BbEM KOHTPOJIBHO# BRIOOPKH,
3HAK -/+ ITOKa3bIBET, UTO, €CIN CPeI-Hee OTKIOHEHHS]
Ay; IMeeT 3HaK +/-, TO KOppEKTHPOBKA 3HAYCHHS 3y
OyIeT COOTBETCTBEHHO -/+Ay;.

6. PaccunTriBaTh K03()(OUIIMEHTHI PEr-pPECCHOHHOTO
lypaBHEHUS (IO BBIOOPKE, MPEIIOKEHHOM
[IpemogaBaTeneM) IOoc-JIe IPOBEACHHS
KOPPEIAIIMOHHOTO aHAIIN3a, OTCEHBAHUS
HEe3HaYNMBIX (PaKTOPOB M OTIPE/ICIICHUS CBSI3H
3aBU-CHMBIX M HE3aBUCHUMBIX ITEPEMEHHBIX.




0) Ilopsinoxk mnpoBedeHUS TNPOMEKYTOYHON aTTecTalluU, MOKA3aTeJ M M KPUTEPHUHU
OLlCHUBAHMUSL:

IIpomeskyTounass arrecranusa no aucuuminHe «lllaHupoBaHMe JKCIEPUMEHTA)
MPOBOAMTCS B BUJE 3a4yeTa. 3ayeT MPOCTABISETCS IOCIE OLEHKHM 3HAHUM OOydaroumxcs Mo
pe3yJibTaTaM 3alUThI BBIMOJTHEHHBIX JIA0OPATOPHBIX PAOOT U KOHTPOJIBHBIX PabO0T, BKIFOYAIOIIHX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHMsl, BBISBIISIONINE CTEEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIAJICHUI

Iloka3aTesiu U KpUTEPUH OLIEHMBAHUA 3a4eTa:

Jl1s mosydeHus: OlleHKU

— «3a4YTeH0» — OOydyalolmuics [OJKeH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIPOM3BECHUS U OOBSICHEHHs] MH(POpPMAIMH, HO M HHTEJUICKTYalbHbIE HABBIKM DPELICHUS
npoOiieM W 3a7ad, HaXOXKJCHHUS YHUKAITBHBIX OTBETOB K MpoOJeMaM, OIEHKA W BBIHECCHUS
KPUTHYECKUX CYXICHUM;

— «HEe 3a4TeH0» — 00YJAIONINIICS He MOYKET IMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS
U 00BbsICHeHHsI HH(OPMALIUY, HE MOXKET MTOKa3aTh MHTEIUIEKTYalbHbIE HABBIKM PEIICHUS TPOCTHIX
3azad.






