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Jluer akryaansaunn paboyeli nporpaMmmei

PaBouas nporpamma nepecmorpena, o0CcykaeHa 1 ogo0peHa ans peannsaunuy s 2020 - 2021
yyeOHOM rojay Ha 3acenanuu kadeaps JIUTeHHbIX NPOLECCOB U MaTEPHANOBEACHHS

[Mpotokon ot 01 centadpa 2020, Ne 1
3aB. kadenpoii £ Diasiina H.A ®eokTucros

e
#

Pabouas nporpamma nepecmotpena, o0cykaeHa u onobpena ana peanusaunu 8 2021 - 2022
yueOHOM roay Ha 3acenanun kadenpst JInTeiiHbIX NPOLECCOB 1 MAaTEPHANOBEACHHS

[Tporokon ot 20 r. N
3as. xadenpoii H.A. ®eokTucros

PaGouas nporpamma nepecmotpena, obcykaena u ogodpena ana peannsaunu B 2022 - 2023
yueOHOM rojy Ha 3acenanny kadeapbl JIHTEHHBIX MPOLIECCOB H MaTEPHANOBEIECHHS

Ilporokonor 20 r. e
3as. kadenpoii H.A. ®eokTicros

PabGouas nporpamma nepecmorpena, oocykaeHa 1 ogodpexa s peanusauum B 2023 - 2024
yuebHom roay Ha 3acenanun kadenpst JIMTEHHLIX MPOLECCOB 1 MATEPHANOBENCHHS

[lporokonor 20 N
3as. kadenpoii H.A. ®eokTHcTOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpro ocBOCHUST MOy AUCIUIUTHHBI 10 BIOOpY b1.B.J1B.09.02 BapunaTtuBHON YacTu
mucuuiuinH - O6moka 1 yueObHoro mmana «OOpaboTKa  AKCHEPUMEHTANBHBIX —JTaHHBIX»
(ampTepHaTUBHAS auciuiuinHa 1Mo BeiOopy - b1.B.JIB.09.01 «IlmanupoBaHue 3KCIIEPUMEHTA)
SBIIICTCS. TIOJATOTOBKAa OakamaBpoB 1o HampasieHuto 22.03.01 «MarepuanoBenenue u
TEXHOJIOTHSl MaTepuagoB» H Npoduio MoaAroroBku «MaTepuaioBeeHUEe U TEXHOJOTHUS
MaTepHaioB (B MAaIIMHOCTPOSHHUH)» K MPOPECCHOHATIBHON NEATEIFHOCTH B COOTBETCTBHUH C
TpeboBanusimu degepanbHoro ['ocyaapcTBeHHOro 00pa3zoBaTeNbHOTO CTaHAAPTA.

3ajayeil M3yuyeHUs AMCLUIIIMHBI SIBJISETCS IOArOTOBKA CTYJAEHTOB K TBOPYECKOMY
MPUMEHEHHUIO MOJIYYEHHBIX 3HAHUH MPU CO3JTaHUM HOBBIX M COBEPIICHCTBOBAHUIO JICHCTBYIOIINX
TEXHOJIOTHYECKUX TPOLECCOB, (POPMHUPOBAHUIO y CTYJIEHTOB CHCTEMBI 3HaHUH MO 00pabOTKe
SKCIIEPUMEHTANBHBIX JaHHBIX BO BceX cdepax yueOHOW M MPOU3BOICTBEHHOW AESTEIHbHOCTH.
Orta 3ajjaua pemaercs ciaeIyIIUMH CIIOCO0aMH:

- OCYIIECTBIIEHUE KOPPEKTHOro cbopa MHGOpMAIUU MPHU MACCUBHOM SKCIEPUMEHTE U
NPaBUIBHOTO N3MEpeHus (PaKTOPOB U MapaMeTPOB 00BEKTA UCCICIOBAHNUS;

- (opmupoBaHue MOHATUH OO0 OLIGHKE SKCIEPUMEHTAIBHBIX JAHHBIX, T'€HEpalbHOMI
COBOKYITHOCTH M BBIOOPKH U3 HEE CITyYallHBIX BEJIHYHH;

- IPUBUTHE CTYACHTAM IPEICTABICHUS O KOPPEISALUOHHOM U PErPECCHOHHOM aHalN3aXx,
METO/IMKE OLICHKU U OTCEUBAHUU PA3IMYHBIX (PaKTOPOB BEIOOPOK CIIyHaHBIX BEJIHYUH;

- MpPUMEHEHHE METOOB IUIAHUPOBAHHOTO JKCIEPUMEHTa MpU MOJHOM (HaKTOPHOM
OKCIEPUMEHTE M I COKpAallleHUs KOJMYECTBA OIBITOB IMPU HCIOJIB30BAHUU JIPOOHOTrO
(aKkTOPHOTO SKCIIEPUMEHTA;

- 00y4eHne MeToiaM IUTAHUPOBAHHOIO 3KCIIEPUMEHTA U IIOUCKA ONITUMAJIbHBIX 3HAYEHU I
GYHKIIMM OTKIMKAa B OMPEJEICHHON 00JIacTU CYIIECTBOBaHUS (PAKTOPOB TEXHOIOTUYECKOTO
nporecca.

2 MecTo qMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe/bHOI POrpaMMbl

Jucuunmuaa O6paboTka SKCIEPUMEHTAIbHBIX JaHHBIX BXOJIUT B BapUAaTHBHYIO YacTh
y4eOHOT0 M1aHa 00pa30BaTeIbHOM MPOTrPAMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOJMMBbI  3HaHMA  (YMEHHUS,  BIAJCHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUTUH/ IPAKTUK:

Maremaruka

dusuka

Xumus

WNudopmarrka 1 H”HPOPMAITMOHHBIE TEXHOJIOTUU

AHanu3 yucioBoi nHpopMaIun

Matemarnueckas CTaTUCTUKA B METAJLTypIHH

3HaHus (YMEHHMs, BIaJIeHHs ), TOJy4EeHHbIe IPU U3YUYEHUH JAHHOM AUCLUIUIUHBI OyAyT
HEOOXOIUMBI 1151 U3Y4YEHUSI AUCIUILIINH/TIPAKTUK:

MonenrpoBaHue U ONTUMH3AIUS CBONCTB MaTEPUATIOB U TEXHOJIOTHUECKHX MTPOLIECCOB

MeTtobl HCCIIEOBAHNS MAaTEPUAJIOB M IIPOLIECCOB
[ToaroroBka K 3aIyTe U 3alIUTa BBITYCKHOM KBaJIM(DUKAIIMOHHOW pabOThI



3 KomnereHunu o0y4aroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUs

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrare ocBoeHUs TUCHUIUIMHBI (MOmyisi) «OOpaboTka SKCIEPUMEHTATBHBIX
JAHHBIX» 00y4aroNIHiics JOHKEeH 001a1aTh CAeIYIOIIMMHI KOMIETCHIIUSIMHU:

CrtpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHUs
JJIEMEHT
KOMIETEHIIUU
OIIK-2 CIOCOOHOCTBIO MCTIOJIB30BaTh B MPOPECCUOHATIBLHOMN AEATEIIEHOCTH 3HAHUSA O

nmoaxoaax U METoJax IMoJay4Y€HH PE3YJIbTATOB B TCOPCTUUCCKUX U SKCIICPUMEHTAJIbHBIX
HCCICOOBAHUAX

3HaTth - 3¢ eKTUBHBIE METO/IbI COOPA U MPEICTABICHUS SKCIIEPUMEHTATEHON
nHpopManuu;

- KOppEJSIMMOHHBINA aHAINU3;

- PErpECCUOHHBII aHAIU3

YmMmets - IPUMEHSATH METOABI 3PPEKTUBHOTO cOOpa U MPECTaBICHUS
SKCIIEPUMEH-TaIbHON MHPOpMALUY;

- HCIIOJIb30BAaTh KOPPEJSAIMOHHBIN aHaTU3 JJI OLIEHKH UCXOJIHOM BBIOOPKH,
OTCEUBAaHUS HE3HAYUMBIX (AKTOPOB, OIIPEEICHUS 3HAUUMOU
CTaTUCTU-YECKOU CBSI3M MEK/y 3aBUCUMBIMU U HE3aBUCHMbBIMU
IIEPEMEHBIMU;

Buaners - mpuemMamu cOopa 1 MpeACTaBIECHUS IKCIEPUMEHTAIbHON HHPOpMALUY;
- HaBbIKAMU KOPPEJSALMOHHOI0 aHaIu3a Juist 00paboTKH BEIOOPKU
CIIy4aiiHBIX BEJIMYMH;

- IpaBUJIaMU pacyeTa K03(pPpULUEeHTOB perpeCCUOHHbBIX YPaBHEHUH CBSI3U
3aBUCHMBIX U HE3aBHCUMBIX [IEPEMEHHBIX BHIOOPKHU

ITK-2 cnocoGHOCTBIO OCYLIECTBIATh COOp JaHHBIX, U3y4aTh, aHAJTU3UPOBATh U 0000IIATH
Hay4y-HO-TEXHUYECKYIO MH(POPMAIIHIO M0 TEMaTUKE UCCIIeI0BaHus, pa3paboTKe U
MCIIOJIb30BAHUIO TEXHUYECKOW TOKYMEHTAlMU, OCHOBHBIM HOPMaTUBHBIM JOKYMEHTaM I10
BOIPOCaM MHTEJUIEK-TyaJIbHON COOCTBEHHOCTH, MOATOTOBKE TJOKYMEHTOB K IaTEHTOBAHUIO,

3HaTh - METO/Ibl INTAHUPOBAHUS YKCIIEPUMEHTOB Pa3HOI'O YPOBHS;
- crocoObl COCTABJICHHUS TNIAHOB MAaTEMAaTHYECKOT 0 SKCIIEPUMEHTA;
- IPOLEAYPHI MIONCKA ONITUMAJIBHBIX PELICHUHN

YMerb - IPUMEHATh METO/IbI IUIAHUPOBAHHUS SKCIIEPUMEHTOB PAa3HOT'O YPOBHS ;
- COCTaBJIATH IJIAHBI MATEMAaTUYECKOTO DKCIIEPUMEHTA,
- HAXOJUTh ONITUMAJIbHBIC PEIICHUS] W3BECTHBIMUA METOAAMU

Bnagerts - METOJaMU IJIAHUPOBAHUS DKCIIEPUMEHTAMU PAa3HOTO YPOBHS;

- METOJIMKOM MOJHOTO W IPOOHOTO0 MaTEeMAaTHUYECKOTO KCIIEPUMEHTA;
- METOJaMU ONIPEAEIEHUS IKCTPEMAIIbHBIX 3HAUEHUN [IPU ITOUCKE
ONTHUMAIBHBIX 3HAUEHUH




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0EMKOCTh JAUCIIUIUIMHBI COCTaBIsAeT 4 3aueTHhIX eauHuI] 144 akaj. 4acoB, B TOM

YUCJIC:

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

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

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas ) s
o | xonraxrHas pabora E 3 Dopma TEKYIIEro
g B
& o n KOHTPOJIS
Paznen/ Tema 3 (B axaz. wacax) E B A . p Kon
= S © | caMOCTOSTEeNBHOM | ycmeBaeMocTu U
JHCIUTUTAHEL 5 £ o« . | xommerenun
@) 2 £ paboThI MIPOMEKYTOUHOM
nmab. | mpakt. | 5 3 ATTeCTalIH
Jlek. = 11
3aH. 3aH. | QU &
1. Beenenue. Cenenus us
TEOPUH BEPOSITHOCTU H
MaTeMaTHYeCKOH
CTaTHCTH-KH (TeHepatbHast TpopaGoTka Tercytmit KomTPOS
COBOKYII-HOCTb, BEIOOPKa TeOpETHYECKOTO z,HeBaeMOCTI;I
CITydali-HBIX BEJUYHUH, (IEKIHOHHOTO) yH S .
XaparTCpUC-THKH 4 4 4 MaTepHaia. ac'{epTHLIx aGorT ¢ OIlK-2
BBIOOpKH). [ToHsTHE O Wsyuenne };I I/IMeHeHI/IEM K
BUJaX IUIAHUPOBAHUS JOTIOTHATENBHOTO p kP N 1 :
MaTe-MaTHU4eCKOro 1 Martepuaa. -
¢usnyecko-ro
9KCIIEPUMEHTOB,
MPUH-TIATIAX
2. Coop u mpeicTaBIeHHe
AKCIEPUMEHTAIBHBIX
JTaH-HBIX (TaOJUIBI-TUCTKH [TpopaboTka .
Texkyuuii KOHTPOIIb
pac-ceuBaHus, TEOPETHIECKOTO
yCIEeBaeMOCTH.
rpaduueckoe (JIEeKIOHHOT0)
ITposenenue
MPEJCTaBIEHUE B BULIC 4 421 4 Marepuaia. OIIK-2
pacdeTHHIX paboT ¢
THC-TOTPaMM H Jp.). Uzyyenue
npumenenuem [1K.-
Craructu-yeckoe JOTIOJTHUTENILHOTO
6 AKP Ne 2
obocHOBaHME 00beMa Marepuana.
BBIOOPKU NIPU KOH-TPOJIE Y
MOCTAaBIINKA U
3. XapakTepuCTUKN BUJIOB
IKCIIEPUMEHTOB
(TeopeTu-4eckuii moaxoz,
MareMa-THIECKOe
CUMYJUPOBAaHUE YCIOBUN
JKCIIEPUMEHTA,
M3UYECKUHT [IpopaboTka .
busiraec pop Tekymmii KOHTPOITH
IKCIIEPU-MEHT), YCIIOBHUS TEOPETHIECKOTO
yCIEeBaeMOCTH.
nono6ust GuU3MIecKoro (JIEKIMOHHOT0)
N [IpoBenenue
00BEKTA M MATEPHATLHOM 5 5’21 | 5 Marepuana. 6 OIIK-2
Bir-60p HanGoree Visyucnue pacyeTHbIX padoT ¢
Konuu. Bl
: “p JIOTIOJIHUTEIILHOTO mpavererneM TTK.
3¢ deKTUB-HON CXEMBI - AKP Ne 3
JKCIIEPUMEHTA. Mmarepuana.
CocrapieHue 1iaHa
HpO-BEJCHUS
IKCIIEPUMEHTOB Pa3HbIX
yYpOBHEH (OIBIT-HBIH,
1mabopaTOPHEIH,
IIOJIV-IIDOMBIIIICHHBII




4. KoppensioHHbIH

aHa-JIk3 B paMKax IMpopaboTka .
Tekyluii KOHTPOJIb
OTCEHMBaHUS HE3HAUYMMBIX TEOPETUIECKOr0
yCIeBaeMOCTH.
(hakTopoB (JIEKIIHOHHOTO) Ipobe eHe
JKCIIEPUMEHTAIbHON 4 421 5 MaTepHaa. p OIIK-2
BBI-0OPKH JaHHBIX Nzydenne PacteTHEIX padot ¢
p ’ i npumenenueM I1K.
YCTaHOB-JICHHS BHJA JIOTIOJTHUTEITLHOTO AKP No 4
perpecCHOH-HBIX Marepuana. -
YpaBHEHHUH C IOCT-POCHUEM
1.5 PerpeccruoHHbIiH
ana-nu3. Onpenenenue IMpopaboTka .
Texymuii KOHTPOJIb
k03¢-uLreHTos TEOPETUIECKOrO
yCHEBaEMOCTH.
PerpeccuoH-HOTo (IexuMoHHOTO) Tposeerie
YPaBHEHHS C 4 421 5 Marepuana. P OIIK-2
pacyeTHBIX paboT ¢
MpUMe-HEHHEM MeToJia Uzyyenue
npumenenuem [1K.
HaNMEHb-IINX KBaApaToB JIOIIOJIHUTENBHOTO - AKP No 5
(MHK). Pacuer MaTepuana. -
1oKasareJsieil Ka-4ecTsa
1.6 IMonHblii 1 1poOHBIH
(haKTOPHBIH SKCTIEPHUMEHT.
IIpaBuna noctpoeHus ITpopaboTka .
TekyIuii KOHTPOJIb
TUTa-HOB DKCIIEPHMEHTOB. TEOPETHIECKOTO CEBACMOCTH
Oc-HOBHBIE CBOWCTBA (JIEeKIIMOHHOT0) y ’
IIpoBenenue
MaTPHIIBI MATEMATHYCCKU 4 421 5 MaTepHaa. [1K-2
pacueTHbIX paboT ¢
IUIaHUPYE-MOT0 Nzyuenue
npumenenueM I1K.
IKCIIEPUMEHTA JOTIOJTHUTENHLHOTO AKP No 6
(OpTO-TOHAIBHOCTD, Marepuana. h
poToTabeb-HOCTh,
CHMMETPUYHOCTbD,
7. Meroaunka pacuera
k03 urmeHToB
SMITUPHU-YECKOI0 ITpopaboTka .
TekyIuii KOHTPOJIb
YpaBHEHHUS 110 JAHHBIM TEOPETHIECKOTO
yCIEeBaeMOCTH.
MIPOBEIEHHOTO (JIEeKIIMOHHOT0) TpoBe etirie
TUIAHUPYEMOTO 4 421 4 MaTepuara. P IK-2
pacdeTHHIX paboT ¢
JKcrepu-MenTa. CBs3b W3zyuenue
npumenenueM I1K.
sddekra akTopa c JOTIOJTHUTENTHLHOTO AKP Ne 7
ko3 urmen-ramu MaTepHaia. :
ypaBHeHus. Kpure-pun
ONTHMAJILHOCTH TUIa-HOB
8. Beenenue B pelieHne 1mo
MOUCKY ONTUMAJILHOTO [MpopaboTka .
Texymmii KOHTPOITB
9KC-TPEMAaITBEHOTO 3HAUCHHUS TEOPETHIECKOTO
yCIEeBaEeMOCTH.
na-pamMeTpa OnTUMHU3aluu (J'IeKL[l/IOHHOFO) [IpoBenenue
B 00JIaCTH OTIpeaeIeH s 5 5”1 | 43 Marepuana. poBex IK-2
pacyeTHbIX paboT ¢
(GyH-KIUH ABYX H Wzyuenue
npumenenuem [1K.
MHOTO(aKTOP-HBIX JOTIOJTHUTENTHLHOTO AKP No 8
ypaBHEHHH (METOJ KPYTOTO Mmarepuana. :
BOCXOXJICHHSI
Hroro 3a cemectp 34 34/141 | 36,3 SK3aMeH
Hroro no nuciuianHe 34 34/141 | 36,3 JK3aMeH OIIK-2,I1K-2




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npornecce npenonaBanus auciuIuimHEbl «O0pabOTKa AKCIIEPUMEHTABHBIX JTaHHBIX)
MPUMEHSIOTCS TPAAUIIMOHHASA U MOTYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jlexuuu POXOJAT Kak B TPATUIIMOHHOW (hopMe, TaK B B (pOpMe JICKITUI-KOHCYJIbTAIIUH,
IJI€ TEOPETUUECKUI MaTepHall 3apaHee BbIAAETCA CTYAEHTaM ISl CAMOCTOSTEIIBHOTO U3YYEHUs,
JUI  TIOJTOTOBKK BOIPOCOB JICKTOPY, TaKUM 0O0pa3oM, JIEKIMS TMPOXOJUT IO THITY
BOIIPOCBHI-OTBETHI-IUCKYCCHS. JIEKIMM YHUTAIOTCS C HCHOJIB30BAHUEM MYJIBTUMEIUNHOIO
000py1I0BaHUs, TPE3ECHTAIIMOHHBIX MAaTEPHAIIOB.

JleKnMOHHBIA MaTepuan 3aKpEIUIsieTCsl B XOAE MPAKTUYECKUX 3aHITUH, HA KOTOPBIX
BBI-TIOJTHSAIOTCA TPYIIOBBbIE WM WHIWBUAYaJIbHBIC 3aJaHud 10 mpoijaeHHol Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCSI METOJI KOHTEKCTHOTO OO0y4YeHUSs, KOTOPBIH
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBJICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[Ipy BBINOJIHEHUN MPAKTUYECKUX 3AHATHUNA HCIOJIB3YETCS TEXHOJIOTUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusl, IPU STOM
CTYIEHTBl pabOTalOT COBMECTHO C TOCIEAYIOIIUM TPYHIOBBIM aHAIH30M MOTYyYEHHBIX
pe-3yJbTaTOB.

B yuebGHOM mpoliecce UCIONB3YIOTCA aKTUBHBIE U MHTEPAKTUBHBIE (JOPMBI TPOBEICHUS
3aHATUN (KOMIIBIOTEPHBIE CHUMYIISINH, pa300p KOHKPETHBIX CHUTYyallMil) B COYETAHUU C
BHEAy-TUTOPHOU paboToil ¢ uenbio GopMHUpOBaHMS U Pa3BUTUS MPOPECCHOHATBHBIX HABBIKOB
00y-Jaronuxcs.

CaMocTtosiTenbHasi paboTa CTYIEHTOB CTHUMYJIHPYET CTYACHTOB K WHAMBHIYalbHOM
popabOTKe TEM B MPOIIECCe HAMMUCAHUS PePepaToB, BHINOIHEHUS UHIMBUIYAIbHBIX 3aIaHUM, B
MpoIIecce MOATOTOBKU K KOHTPOJIBHBIM pab0TaM M HTOTOBOM aTTECTAIIMH.

6 YueOHO-MeTOIMYeCKOE 0O0ecreyeHue CaMOCTOSITeIbHOI padoThl 00y4aroIuXcst
[Ipencrasneno B mpunoxkeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOM aTTecCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. MenbHuuenko, A. C. AHanu3 1aHHBIX B MaTepuanoBeieHuu : yueoHoe nocoodue / A. C.
Menbpanuenko. — MockBa : MUCHUC, [6. r.]. — Yacte 1 — 2013. — 72 ¢. — ISBN
978-5-87623-666-1. — Tekcr : anexkTpoHHbIH // JIaHb : 27IeKTpOHHO-OMOINOTEUHas cucTeMa. —
URL.: https://e.lanbook.com/book/117168 (nara oopamierus: 01.09.2020). — Pexxum gocrymna:
JUIs aBTOPH3. MOJIb30BaTENEH.

2. Menpanuenko, A.C. Martemarndeckas CTaTUCTHKAa W aHAIW3 JaHHBIX . ydeOHOE
nocoone / A.C. Menpanuenko. — MockBa . MHUCHUC, 2018. — 45 ¢. — ISBN
978-5-906953-62-9. — Tekcr : anektpoHHbIit // JIaHb : 3MeKTPOHHO-OUOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/108035 (nata oopamenus: 01.09.2020). — Pexxum poctyma:
JUIS1 aBTOPU3. MOJIb30BATEIIEH.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. Annep, IO0.I1. Merogonorust u nmpakTUKa IJIaHUPOBaHUS SKcrepuMmeHTa B Poccun :
monorpadus / FO.I1. Annep, FO.B. I'panoBckuii. — Mocksa : MUCHUC, 2016. — 182 ¢. — ISBN
978-5-87623-990-7. — Tekcr : anekTpoHHbIii // JIaHb : 2IEKTPOHHO-OMOINOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/93686 (mata obpamenus: 01.09.2020). —



https://e.lanbook.com/book/117168
https://e.lanbook.com/book/108035
https://e.lanbook.com/book/93686

Pexxum focryna: s aBTOpU3. IOJIb30BATENCH.

2. Crenanos, I1.E. IlnanupoBanue s5KcriepuMenTa | yaeoHo-meroauueckoe mocoowue / I1.E.
CremanoB. — Mocka : MUCUC, 2017. — 22 c. — Teker : snekrponHbiii // Jlanp :
3IeKTpOHHO-0MOMoreynas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexum
JOCTYTIA: JUIsS aBTOPU3. MoJib30BaTelei. (nara ooparmenus: 01.09.2020).

B) MeToauyeckue ykazanus:

1. Cratuctuyeckue MeTobl 00pabOTKU M aHAIM3a YUCIOBOM MHGOPMAIIUH, KOHTPOJISI U
ynpBbUIeHHS KadecTBoM npokata/M.U. Pymsunes, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
Yepkacos, A.B. JlorunoB. — YuebHoe nmocobue. — Marautoropck: M3n-Bo MarHuToropck. roc.
TexH. yH-Ta M. [.11. HocoBa, 2014. 257 c.

2. MonoukoBa O.C. BapuaHThl 3alaHuii MO aHAJIM3y YHCIOBOM WHMOpManuu s
OaxanaBpoB. — Mertoauueckue yka3zaHus. - Marauroropck: M3a-80 MarHuToropck. roc. Te€XH.
yH-Ta uM. [.1. Hocoga, 2017. 15 c.

IIporpammHoe o0ecnieueHune

HaumenoBaunue o
1o Ne norosopa Cpox 1eicTBUs IMLIEH3UU

MS Windows 7
Professional(ms  |[[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s [1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |\ 135 51 17.09.2007 Geccpouno
Professional
Far Manager lc_f 860ﬂH0 PaclpoCcTpatAeMoe 06eccpouHo
7Zip CBOOOJTHO PACIPOCTPAHSIEMOE 0ECCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX 1 HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Ha3sBanwue xypca Cchuika

OnekTpoHHas 0asza MEpUOIUYECKUX H3TaHUM
East View Information Services, OO0 «MIBHUCy»
HamnmonansHas
uadopManMonHo-ananutiueckas  cucrema —|URL: https://elibrary.ru/project risc.asp
Poccuiickuii MHAGKC HAYYHOT'O IMTHPOBAHUS
[Touckoras cuctema Axanemusi Google (Google
Scholar)
Nudopmanmonnas cuctema - EnuHOe OKHO
JIOCTyIa K MHPOPMAaIMOHHBIM pecypcam
®denepanbHOE  TOCYIAPCTBEHHOE  OIOKETHOE

https://dlib.eastview.com/

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

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

URL: http://www1.fips.ru/

YUpEXKICHUE «DenepalnbHbIN WHCTUTYT

Poccuiickas  I'ocynapctsennas  Gnommotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

INEKTPOHHELE pecypchl bnbmiotexn MITY mm. http://magtu.ru:8085/marcweb2/Default.asp
I''1. HocoBa

VYHuBepcurerckass HHGOPMaIMOHHASI CUCTEMa

POCCIIS https://uisrussia.msu.ru



https://e.lanbook.com/book/108113
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

MesxtyHapotHast HayKOMETpHYCCKast
pedepaTuBHas W MOJHOTEKCTOBAs 0a3a JAaHHBIX

http://webofscience.com

Mexaynapoanas pedeparuBHas M| ttp://scopus.com
MOJTHOTEKCTOBAasl _ CIpaBOYHasi 0a3a  JIAaHHBIX

MemnyHapongax 0aza MOMHOTEKCTOBLIX | - //1ink springer.com/
JKypHaAJIOB Springer Journals

MexayHapoiHas KOJITCKITHSI HAYYHBIX

MIPOTOKOJIOB MO Pa3aIWYHBIM OTPAciIsIM 3HaHUM

http://www.springerprotocols.com/

MexnyHapoaHas 0a3a HaydyHBIX MaTE€pPHAIIOB B
o0sacT  (U3MYSCKUX HAyK W WHKUHHPHHTA

http://materials.springer.com/

MexnayHapoaHas 6a3a CIpaBOYHBIX H3JaHUHN 110
BCEM OTpacysiM 3Hanuii SpringerReference

http://www.springer.com/references

ApxuB HayuyHbIX JKypHaioB «HaunoHanbHbII
JIEKTPOHHO-UH(POPMALMOHHBIM  KOHLIOPLITYM»

https://archive.neicon.ru/xmlui/



http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

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

1. YuebHas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHHUYECKUMH CPEICTBAMU OOYYEHHS, CIYKallUMU JUIsI TPEACTABICHUS Y4eOHOMH
uHpopMauuu OOJbIIOW ayAUTOPHM: MYJIbTUMEAMWHBIMU CpEJICTBA XPAHEHUs, Iepefadd U
npeCTaBiIeHUs y9eOHOH nH(pOpMaInu;

- CIIELMAJIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTopus U IPOBEICHHS IPAKTUIECKUX 3aHATHH OCHAIICHA:

- TEXHUYECKUMH CPEICTBAMU OOYYEHHs, CIyKallUMU JUIsl NPEACTaBICHUS Y4eOHOM
uHpopManuu OOJBIIOW ayIUTOPHH: MYJIBTUMEAMWHBIMU CPEJICTBA XPAaHEHUS, Nepeiadd |
MpeACTaBICHHS Y9eOHON HHPOPMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauTopus Ui IPYNIOBBIX U UHAWBUIYAIBHBIX KOHCYJIbTALUH, TEKYILEro
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTECTallMy OCHAIICHA!

- KOMIIbIOTEpHOI TexHukol ¢ makerom MS Office, ¢ noaknrouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIbIO.

4. [TomenieHue st CAaMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMIIbIOTEpHOIT TexHukol ¢ makerom MS Office, ¢ noakmrouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeNIbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

5. Tlomemenue st XpaHEeHUS H MPOPUIAKTUYECKOTO OOCITY)KUBAHHS Y4eOHOTO
000py/I0BaHUS OCHALIECHO:

- CHIeIMAJIM3UPOBAHHON MEOEIIbIO: CTeITaXKaMHU JJIsl XpaHEeHHs y4eOHOTro 000py/J0BaHMUs;

-MHCTPYMEHTaMHU JJIsl pEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yueOHO-METOAMYECKON TOKYMEHTAIUY U MaTEPUAIIOB.



ITPUJIOKEHUE 1

6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOATEIbHOH PadoThI 00y4arouxcst

Ouenounvie cpeocmea Onsl NpueeoeHus meKkyuwe20 KOHMpOIs 8 6uoe  ayoOumopHoul
KoHmpoabHou pabomol (AKP)
Ilepeuens mem 0151 NOO2OMOBKU K CEMUHAPCKUM 3AHAMUIM

AKP Ne 1. CO0p 3KCIIEpUMEHTAIBHBIX JIAHHBIX JIUCT PACCENBAHUS

ITocTpouTh W 3aMOJHUTH JIUCT PACCEMBAHMSA (KOHTPOJIBHBIM JIMCT) — IO 3aJaHHUIO
IpenojaBaTes.

Huxe npuBeieHbI 1Ba TUIIA JIMCTA PACCEMBAHMS SKCIIEPUMEHTAIbHbBIX JAHHBIX.

Kapra (111ceT) KOHTPOJIS KayecTBAa TEXHOJOTHYECKOro nmpoiecca

TexHOMOrM4YeCcKuii mporecc DneMeHThI KOHTPOJIS Bun OTBETCTBEHHBIE Wzmep. Koppexrupyromue
nedexra JIMIA npubopsI BO3IECHCTBHS
Homep Bun IMoka3arens HopmatugH. (eecoor- | Texuo- Kon-Tpo OtBer-cT Cnoco051
orepanun orepanun KauecTBa 3HAY.IIOK. BETCT-BH 0T nep BEH-HBII
KadyecTBa 1)

KapTtsl (JincTOK) JaHHBIX
O6mbekT: [TAO «MMK» — ctan 370.
HaumenoBanue npoayKiuu: apMaTypHbIi IPOKAaT HOMUHAJIBHBIM AHaMETpoM 12 MM
kiacca npouHoctd A500 o 'OCT 34028.
TexHOMOTUYECKHI MPOIECC: TPEPBAHHAS 3aKaJIKa C CAMOOTITYCKOM C UCIIOJIb30BAaHUEM
TeIjia IPOKaTHOrO Harpena.
Ilepuon nHabmonenust: | k. 2019.

Ne ®daxTopsl, Xi ODyHKIUH OTKIHKA, Y
HUCTIbITAHUSA Xl (C) XZ (Mn) X3 (SI) X4 (tcm) Yl (GT) YZ (65)
1 0,15 0,60 0,15 650 525 14
2 0,18 0,50 0,20 580 560 12
3 0,19 0,55 0,18 570 570 12,5
4 0,20 0,40 0,16 600 540 13
200 0,16 0,50 0,17 610 540 12

AKP Ne 2. [TocTpouTh rHCTOrpaMMBbl CTy4ailHBIX BEJTMUUH (Fpadudeckoe pacrpeieneHue
CITy4aifHOW BEIMYMHBI) M CPABHUTH MX C TEOPETHUECKHUMHU PACTIPEICTICHHISIMH.

JIisi KOHKpeTHO# ciy4aiiHOM BenmuuHbl (X, Yj) ee pacopenelicHHe B BBIOOpKE
OTIpeNIeNIeTCSl MOCTPOSHUEM THUCTOTPAaMMBl. AJITOPUTM 3TOTO TOCTPOCHHS 3aKIIOYaeTCs B
CIIEAYIOIIEM:

- Ha OCHM Op/IMHAT KOOPAMHATHOW CETKHU OTKJIaapiBaeTcs yactora (N;) win yactocts (Ni/n) —
KOJIMYECTBO 3HAUYEHUH CilydyalfHOW BEJIMYMHBI, MOMAJAIONUX B ONPEAEICHHBIX HHTEpBal
(Inama3zoH) 3HAYEHM: Ha OCH abLMCC OTKJIAAbIBAETCS HECKOJIbKO WHTEPBAJIOB (J1MaIria30HOB)
BHYTPHU pazMaxa cllydyaifHON BEJTMUMHBI, YUCIIO 3TUX UHTEPBAJIOB OIPEIEIISETCS CTATUCTHYECKH, B
OOJIBIIMHCTBE CIIY4aeB 3TO YUCIO cocTaBiseT 10 HHTepBaIoB;

- IpPU 3TOM IMPOBEPOUYHBIMH KPUTEPUSMH MPABUIBHOCTH IOCTPOEHHS] THCTOTPAMMBI
SIBJISICTCSI BBIMOJTHEHUE YCIOBUE XN; = N wim X(Ni/n) = 1.

CpaBHUTBH pcrpesefieHHe CIy4ailHOW BEJIIMYMHBI C HOPMAJbHBIM pPacIpesielIeHueM I10
Koa(urmenTam sKciecca 1 ACHMMETPHUH.

AKP Neo 3. Tlpoanamu3upoBaThb Kakoil THIl 3KCHEpUMEHTa HauOojiee MOAXOAMUT K
YCIIOBHSIM, 3aJJaHHBIM IIPENIOJaBaTEIEM.



AKP Ne 4. KoppensuuoHHBI aHanu3 BBIOOPKH C pacuyeToM MapHBIX KO3(QQPHUIHMEHTOB
KOPPEISIUH

PaccuuTath npu nomoinu nmporpaMmmHoro npojaykra Exel (naxxats Ha kinaBumny fy, BeIOpaTh
B IMO3UIIMHA «CTATUCTHUKA» (YHKIHIO «KOPPET», yKa3aTh KOOPJIMHATHI COOTBETCTBYIOIIMX Tap
CIIy4aifHBIX BEJIMYWH, IMOJYYUTh 3HAYCHUsS MAPHBIX KOI(D(DHUIIMEHTOB KOPPEISINK) TOMapHBIE
KO3 PHUIUEHTHI KOPPEISAIIUU MEXKTy HE3aBUCUMBIMHU CITyYaHHBIMH BEIIMIHMHAMU — lyj,xi+1 X MEXKITY
3aBucHUMbIMU (Yj) B HE3aBHUCHMBIMU (Xj) IMEPEMEHHBIMU — [lyj,i; ONPEICIUTh UX 3HAYUMOCTD
IyTEM CPaBHEHUS C TAOJUYHBIMU, KPUTUICCKUMHU 3HAUYCHUSIMH KO3PPHUIIUEHTA KOPPEIISAIIUH.

Tabnuma ¢ KpUTHYECKUMHU 3HAYCHUSAMHU KOd(D(UIIMEHTA KOPPENISIUUA B 3aBUCUMOCTU OT
o6beMa BeIOOpPKH (N) M ypOBHS 3HAYMMOCTH (); o0 = 1 — P, rae P — BEPOATHOCTH COOBITHS,
Ipe/ICTaBJICHA B CIIPAaBOYHUKAX IO MATEMAaTHUECKOM CTATUCTHKE.

B Exel 3an0xeHs! popMyJibl st pacueTa momnapHoro koG GuineHTa Koppesiuu:

- Ixiy xi= Z(XiXicp) (Xi+1 — X(+1)cp) XirXi+1/NSxiSxi+1;

-Tyixi = Z:(Xi‘xicp)(yi‘yicp)yi,xi/nSxiSyi-

3HaunMOCTh  KO3(ppuuMeHTa MapHOH KOPpENALMU  ONpEAETsieTCs  CpaBHEHHUEM
dakTHueckoro 3Ha4YeHUs Kod(pduIMeHTa KOppensiuu ¢ TaONUYHBIM 3HAYCHHEM: €CIU
(dakTHUecKoe 3HaYeHHE OOJbIIEe TAOINYHOTO, TO CYIIECTBYET MEXIY HEM3BECTHBIMU 3HAYMMAas
CTaTUCTHYECKAs CBSI3b, B IPOTHBHOM CIIy4ae TaKOBasl CBS3b OTCYTCTBYET.

OTtcenBanne He3HAUYUMBIX (PAKTOPOB M OIpPENEICHUE CTATUCTHYECKH 3HAYMMBIX CBSI3CH
MEXJy 3aBUCHMBIMH M HE3aBUCHUMBIMH TMEPEMEHHBIMH W BHJA PETPECCHOHHON 3aBHCUMOCTH
YCTaHABIMBAETCS aHAJIM30M KOPPEISIITUOHHON TaOIHIIBI (MATPHUILB).

HTepaliioHHO OTCEMBAKOTCS HauOOJIee 3HAYMMO KOPPEIUPYEMbIE Xj, TOMOJHUTEIBLHO K
ATOMY OIPEIEIISIOTCS 3HAUUMBIE CBSI3M MEXKIY ViU Xj, YTOOBI 3aTEM PAaCUUTaTh PETPECCHOHHBIC
yYpaBHEHHSI.

AKP Ne 5. Perpeccuonnsiii ananus. MHK. Iloka3arenu perpeccuoHHbIX ypaBHeHui. [1pu
MIOMOIIIM TIPUMEHEHUSI PErPEeCCHOHHOTO aHalIM3a PacyuTarh KO3((PHUIMEHTH perpeccCHOHHOTO
YPaBHEHHUs, TUI KOTOporo ycraHoBieH B AKP Ne 3

Jlnst pacuera kO3(p(UIMEHTOB YpaBHEHHMM ag, aj MPUMEHSETCS PACUETHBIA METOJ]
HanMeHbIIMX KBaapaToB (MHK) ¢ ucnonb3oBanreM MCXOJHON BBIOOPKHU CIy4YaiHBIX BEIMYHUH.
MHK npeanonaraer nouck 3KCTpeManibHOr0 (MUHUMAJIBHOIO) 3HAYEHUsI (PYHKIIMOHAIA CYyMMBbI
pasHocTel MexX 1y (PaKTHYECKUMHU M pacUeTHBIMU 3HAaYCHUSMHU (QYHKIIUHM OTKJIMKA B KBaJ(pare:
F= Z(yicpm-yipacq)2 — min (0). B ypaBHeHHE MOICTABISIOTCS MOCTPOYHO (HaKTHYESCKUE 3HAYCHUS
Yigacr M Yipacu B BUAE ypaBHeHHUs, nomydeHHoro B AKP Ne 3. Jlng pemeHus yka3aHHOIO
¢GyHKIIMOHAaIa HE0O0X0IUMO TONIYYUTh CUCTEMY YPaBHEHHUH B YaCTHBIX MPOU3BOJHBIX U Kaxk/10€
ypaBHEHHE NPUPABHATH K HYII0. TakuM o00pa3oM, MoJy4yarcs 3HAUYE€HUs CBOOOJHOIO YJeHa
ypaBHEHHUS ap U KA(Q(UIMEHTHl NMPU HE3aBUCUMBIX NMEPEMEHHBIX aj = ay. s omepaTuBHOTrO
perrennss MHKnpumensiercst mporpammHoe obecrieuenne Exel (fy — nuneitn). B noanporpamme
«JIMHEIH» YKa3bIBAIOTCS KOOPAMHATHI Yi M Xi, 3aTeM HaOupatorcs nosunuu «MICTUHA» u
Haxxumaetcs ogHoBpemeHHo Shift+Ctr+Enter. B npeaBapuTebHO BbIJIEICHHOE M0JIEe IPOrpaMma
MOMEIIAET Pe3yJIbTaThl pacuera — KOAIPUIMEHTHI ag, aj = axi (TIepBas CTpokKa), KodPPUIHEHT
JETEpMUHALIUU R? (3-a cTpoKa, 1-i cronben), kpurepuit Gumepa F (4-as crpoka, 1-b1ii cTonberr).

AKP Ne 6. TTocTpOHTb MaTpUILy TIOJIHOTO (paKTOPHOTO SKCIIEPUMEHTa Thra 2" — 2%n 28

B ocHoBaHMM cCTENneHHOW 3aBUCUMOCTH MPEACTABICHO KOJUYECTBO YpPOBHEH
BapbUpoBaHus (hakTopoB. MIMeeTcs 1Ba BapuaHTa ypOBHEH: 2 — MUHUMAIbHOE U MaKCUMAJIbHOE
3HaYeHUs U 3 — MUHHMAaJlbHOE, MaKCUMaJIbHOE U CpeaHee 3HaueHus (paxkTopoB. B mokasarene
CTETIEHHOW 3aBUCHMOCTH NPEACTaBICHO KoiIM4yecTBO (pakTopoB. Ilpu cocTaBieHWH MaTpPHUILIBI
IUTAHUPOBAHMS 3KCIEpUMEHTa HEOOXOAMMO YYUTHIBATH YETHIPE CBOWCTBA CYIIECTBOBAHUS
ypoBHEH  (aKTOPOB: CHMMETPHUYHOCTh, OPTOTOHAJIBHOCTb, POTATA0EIBHOCTh, YCIOBHE
HOPMHUPOBKH.

Omnpenenuth K03QOUIMEHTHI YpaBHEHHUS 110 U3BECTHOMY AJITOPUTMY: a; = (XXiYi)/n, ap =

Eyi/ n.



AKP Ne 7. [TocTpouTh BCce BO3MOKHbIE BAPUAHTHI MATPHUIIBI IPOOHOTO IKCIIEPUMEHTA THUIIA
231 %2, Onpeaenutb KO3PGHUIMEHTH YPaBHEHUS 110 U3BECTHOMY aIFOPUTMY: ai = (ZX;Yi)/Nn, ag =
Zyi/ n.

AKP Ne 8. HaiiTu »KcTpemanbHOE 3HAYCHHE IapaMmerpa ONTHMH3AIUMU B 00JACTH
onpezeneHuss QyHKIUU TBYX U MHOTO(MAKTOPHBIX YpaBHEHHH (METOJ KPYTOrOo BOCXOXKICHHS
bokca-Yuicona) ¢ mnpuMEHEHHEM MTEPAllMOHHOTO [IOMIArOBOr0 METOJa B HAINpaBJICHUU
rpalueHTA.

Memoouueckue pekomenoayuu 0 NOO20MOBKU K CEMUHAPY — NPAKMUYECKUM 3AHAMUAM

CemuHap — BHJ TPYINIIOBBIX 3aHATHHA MO KakOW-TMOO0 HAaydyHOW, yueOHOH M Apyroi
npo0jeMaTuke, akKTUBHOE OOCYXJIEHHE YYaCTHHKAMHU 3apaHee NOJATrOTOBJIEHHBIX COOOILEHHH,
J0K1a10B U T.11. C TEMAaTUKOW CEMHUHAPOB CTYAECHTHI 3HAKOMSTCS 3apaHee. AJITOPUTM [TOATOTOBKH
K CEMHHapy CJeNyIoIuil: BBIOpaB TeMy, CTYI€HT COCTaBJIsIeT CBOM IUIaH-Tpa(UK MOATOTOBKH K
cemuHapy. [y npruoOpeTeHus MUpoOKOro BUACHUS POOIEMbI CTYICHT CTApACTCS OCMBICIHUTD €€
B o0miemM oObeMe; MO3HAKOMHUTHCS C TeMOH 1Mo 0a30BOMYy yueOHOMY IMOCOOWIO WM JPYroit
PEKOMEHAYEMOH JHUTepaType; BHIABHUTH OCHOBHBIC WICH, PACKPBIBAIOLINE JAHHYIO MPOOJIEMY;
CBEPUTh MX OMNPEIENICHUS CO CIPAaBOYHMKAMH, SKLMUKIIONEIUEH; NOATOTOBUTH IUIAH-KOHCIIEKT
PacKpbITHS JaHHOW TPOOJIEMBI; BBISIBUTH HESICHBIE BOMPOCHI M MOAO0PATh JOMOIHUTEIHHYIO
JUTEpPATypy Ul UX OCBELICHMS; COCTaBUTh TE3UCHI BBICTYIUICHHMs Ha OTIENbHBIX JUCTAX AJIA
MOCJIEYIOMIETO BHECEHUS JOMOTHEHNH U TIOATOTOBUTH JIOKJIAJ I pedepar it COOOIMEHHs Ha
CeMMHape; MPOAHAIU3UPOBATh COOpPAHHBIM MaTepuan Ui JOMNOJHUTENBbHOW HH(pOpManuu Mo
TEME CEMHUHapa; TrOTOBACh K BBICTYIUIEHHIO HAa CEMUHApe, IO BO3MOXHOCTH, CIEIYET
IPOKOHCYJIBTHPOBATHCSA C IperojaBaTesieM; OTHOCHTCA K COOpaHHOMY Marepuanly, Kak K
MCTOYHUKY OyIyIIUX HCCIEA0BAHUM.

CeMuHapckue 3aHATHSA PaCIIMPSIOT U 3aKpEIUIAIOT 3HAHUSA, 3aJ0KEHHBIE B TEOPHIO
npenMera. Ha HuX BBIHOCATCS BOIPOCHI, OCOOEHHO HEOOXOAMMBIE U NPAKTUKH, WIH
npoOJIeMHbIE BOIPOCHI, KOTOPbIE MOYXHO PEIIUTh TOJBKO B Mpolecce coTpyaHundectBa. Cpenu
00s13aTeIbHBIX TPEOOBAHMM K CEMUHAPY — MPEIBAPUTEIHLHOE O3HAKOMIJICHHE C TEMOH, BOIIPOCaMH
U JIUTEPATYPOH 10 JTaHHOU TEME.

CoBpemeHHas pakTHKa MpeiaraeT IUPOKUN KPyT TUIIOB CEMUHAPCKUX 3aHATuil. Cpenu
HUX 0C000€ MECTO 3aHMMAaeT CeMHMHApP-IAMCKYCCHs, IJe B AMAJIOre XOpOULIO yCBaWBaeTCs HOBas
uH(popMalus, BUTHBI YOSKACHUS CTYAEHTa; 00CYK1at0TCs MPOTUBOPEUNs (SIBHbIE U CKPBITHIE) U
HEOCTaTKU; sl oOCyAeHuss OepyTcsi KOHKPETHbIE aKTyallbHble BOIIPOCHI, C KOTOPBIMU
CTYJEHTBl TpPEABAPUTEIBHO O3HAKOMJIEHBI. Takke B CEMHHAap BKJIIOYAIOTCS BOMIPOCHI JUIS
UHTEJUIEKTYaJbHOM pPa3MUHKU (MHOTJA 3TO JUCKYCCHOHHAs CTaThsl, MO KOTOPOH CTaBsATCS
po0JIeMHbIE BOMPOCHI); JUCKYCCHSI MOKET Pa3BEpPThIBATHCA 3a0UHO KaK KPYroBOMl ceMuHap.
Jlaiee MoABOIATCS WTOTHU NHUCKYCCHH, 3aCIyLIMBAIOTCS M 3alIUILAIOTCA IPOEKTHBIE 3aJaHUs.
[Tocne 3TOro MpPOXOAUT «MO3TOBOM IITYpM» MO HEPELIEHHBIM BONMPOCAM IUCKYCCHUHU, a TaKkKe
BBISBJSIFOTCSL TIPUKJIQHBIE ACIEKTBI, KOTOPBIE MOYKHO PEKOMEHIOBAaTh MJIs BKIIOUEHHUS B
KypCOBbI€ U JUILIOMHBIE pabOTHI WK B anpobanuio Ha npaktuke. Ha cemunape npenojaBaTelnsb
00001112€eT pe3ynbTaThl POJENIaHHON CTYIEHTOM pPaOOTHI.

CMUHapBI-IMCKYCCUU TPOBOAATCS C 1ENbI0 BBIBICHUS MHEHHUS CTYICHTOB 10
aKTyaJIbHBIM BOIIPOCAaM M3Y4aeMOTI0 IIpEeaMETa.

CeMuHap-uccieloBaHUE IMIpeaAroyiaraeT MpeABapUTEIbHYI0O paboTy — HamucaHue
pedepara, 1oki1aga MO UTOraM ONBITHOW paboOTHl. YdacTHe B HEM — 3TO, MIPEXkJIE BCETo, TUAJIOT
CTyJEHTa C INpernojaBaTesneM. Pe3ynbTaTel 00CYKIAIOTCS Ha CEMHMHApE C HArJISIAHBIM MOKa30M
UCCIIEIOBATEIbCKOTO0 MaTepuasia (CXembl, TaONWIbl, IrpaduKd, AMATHOCTUYECKHE METOJUKH).
Yactuano matepuan MoxeT ObITh BKItOUeH B BKP. [Ipu moaroroBke k ceMuHapy-uccie10BaHUIO
CTYACHT M3y4YaeT pe3ysbTaTbl TEOPETUUYECKUX HCCIEeOBaHUU, cocTaBisieT OuOnmorpaduio mo
TeMe, YUUTCS MUCcaTh 0030pbI IO TEXHUYECKO 3a1aue-npolieme.

[IpobnemMHBII ceMuHap TOTOBHUTCS MpPENoJaBaTeNeM JIOCTaTOYHO OCHOBATEJBbHO:
no10uparoTcst MpoOIeMHbIE U KOHTPOJIbHO-TIPOBEPOUYHbIE BOMPOCHL. Takoil ceMHHap BO3MOKEH



TOJILKO TIOCJIE TIPOXOKACHUS TeMbl. K HeMy CTYZ€HTbI TOTOBATCS 110 JIUTEPATYPHBIM UCTOUHUKAM:
MOHOTpaduH, CIPaBOYHUKH, CIOBapH, )XypHaJibl. K mpobieMHOMY ceMHuHapy MpocMaTpUBAETCS
JUTEepaTypa B paMKax pPa3IMYHBIX HMCCIIENOBATENbCKUX KON (Hampumep «TpaaunuoHHbIE U
HETPaJUIMOHHBIC ITOJIXO/IBI K TIPOOIIEMEY).

Haubonpiryto  3¢ppekTUBHOCTD IPUHOCAT CEMUHAphl, MpPOBOIUMBIE B (opme
KOJUIEKTUBHOM IO3HABATEILHON JEATEJFHOCTH, WMEIONIEH ONpe/ieiIeHHble OCOOCHHOCTH, a
UMEHHO:

- pa3ge’eHuE CTYISHTOB Ha TPYNIBI 10 UX JKEJAHWIO (C 00sA3aTeNbHBIM YYacTHEM
CTYICHTA C YCTOMYMBBIM HHTEPECOM K JAaHHOMY IIPEIMETY);

- IOCTaHOBKA OOIMIMX IeNIeH U 3a/1a4 ISl TPYIIIIHI,

- paboTa B OCJIEI0BATEIBHOCTH — HHIUBUAYaJIbHAas, apHas (Yalle BCEro MepeKpecTHHIH
orpoc), paboTa B rpyImie, KOJUICKTHBHAS;

- 00s13aTeNbHOE MPEIBAPUTEIBHOE OTPAHUYCHUE 110 BPEMEHH KaXKA0T0 3Tana 3aHATUH;

- OKCTIEPTHBIN aHAIN3 C Pac4eTOM KO(P(PHUIMEHTOB KOHKOPAALIH;

- OIICHKA Pa0bOTHI TPYIIIBI IPETIOIaBaTeNEM;

- IPOBEJICHUE CAMOOLICHKH.

IIpumepnwiii nepeyenv mem peghepamos 6 sude UHOUBUOYAIbHBIX doMauiHux 3a0ayd (M/[3)

N3 Ne 1. OcHOBHBIE NOHATHUS U3 TEOPUU BEPOSTHOCTH M MAaTEMAaTUYECKON CTAaTHUCTUKU
(reHepasbHasi COBOKYIHOCTb, BEIOOpKaA CIIy4allHbIX BEJIMYUH, XapaKTEPUCTUKU BEIOOPKH)

1. IToHsATHS reHepaibHON COBOKYITHOCTH M BEIOOPKU U3 HEe CIydalHbIX BEJIMUYUH.

2. OneHouHBIE TapaMeTphl BBIOOPKM ISl TMOKa3aTeNiell T'eHepalbHOW COBOKYITHOCTH
(MaTeMaTHYeCcKOe W CpejiHee 3HA4YeHHe, JUCIEPCHUs M CPeIHEKBaJpaThdyeckoe (CTaHIapTHOE)
OTKJIOHCHHE U T.II.).

3. Iloka3zarenu BbIOOPKH (MUHUMAJIbHOE, MAaKCUMAJILHOE U CpEe/IHEe 3HAUCHUs CIydaiHOM
BEJIMYMHEBI, pa3Max, CTaHAapTHOE OTKIIOHEHUE, KOAPPHUIIMEHT BapHaIly, MO/Ia, METUAHA).

N3 Ne 2. JIuctku (KapThl) pacceMBaHUs

1. ITopsinok cOopa v MpeACTaBICHUS CITy4aifHOW BEJIMYUHBI.

2. YcnoBus 00pabOTKH SKCIIEPUMEHTAIbHBIX TaHHBIX.

3. I'padpuueckoe npeacTaBieHne pacnpeaeieHus ciydaiiHol BeIMYMHBL, [ HCTOrpamMMmBl.

N3 Ne 3. Bei6op 3¢ heKTUBHOM CXeMbI MPOBEICHUS SKCIIEPUMEHTA
1. Bunpl skciepuMeHTa.

2. OCHOBBI TEOPHS 1O100U.

3. Iopsitok cocTaBNneHHs TTaHa SKCIIEPHMEHTA.

4. Bo16op Hanbonee 3pdeKTUBHOIN CXEMbI SKCTIEPUMEHTA.

N3 Ne 4. KoppensaunmoHHbIN aHAJIN3

1. Pacuer koapuimeHTOB MapHOU KOppersamuu MeKIY Xi U Xi+1, Yi U Yis1.

2. [TocTpoeHne KOPPENAUOHHON TaOIUIBI (MATPUILIBI) U €€ aHATIH3.

3. CpaBHEHHE 3HAa4YeHWH TOMApHBIX KOIQOUIIMEHTOB KOPPEISAIHH C TaOIUIHBIMA
(KpUTHUYECKUMH ) 3HAUEHUSAMH KOA(PPHUIIMEHTOB KOPPEISIUU U YCTAaHOBJICHUE HATTMUUS 3HAYUMOMN
CTaTHUCTUYECKOM CBSI3U MEXIy NapaMeTpaMu BBIOOPKH.

4. OcymecTBI€HHE OTCEMBAHUS HE3HAYMMBIX (DAaKTOPOB BBIOOPKH, OTpENeIEHUE THIIa
PErpPECCUOHHBIX YPABHEHU.

5. Ucnonp3oBanue nporpammHoi cpensl Exel (fX — cratuctuka — koppen).

N3 Ne 5. Perpeccuonnsiii ananu3. MHK. Pacuet koadduirentos perpeccuu

1. Meton nanmenbmnx kBagpatoB (MHK) B pacuetnoii cpene Exel (fx — crarucruka —
JIUHEHH).

2. Iloka3arenu KayecTBa, aJleKBATHOCTH PETPECCUOHHBIX YPABHEHUM.



N3 Ne 6. Meronnka MaTeMaTH4eCKOro IIIaHUPYEMOI0 AKCIIEPUMEHTA

1. ITonaTre o moJIHOM (haKTOPHOM IKCIIEPUMEHTE.

2. Tunbl MIAHOB SKCIEPUMEHTA -IBY- U TpexX (aktopuble miansl Buga N = m" (N —
HE00X0/MMO€E KOJIMYECTBO OIBITOB, M — KOJMYECTBO YPOBHEH BapbHPOBaHUS ClydaiHbIX
(baxTopoB, N — KOIUYECTBO (PAKTOPOB).

3. IlpaBwia mnocTpoeHus IIaHa (aKTOpHOro sKcrnepuMeHTa. CBOMCTBa MaTpHIbI
IUIAHUPYEMOTO  DKCIEpPUMEHTa  (OPTOTrOHAIBHOCTb, CUMMETpHUS,  pOTaTabe’IbHOCTD,
HOPMHPOBAHHUE).

4. Pacuer ko3(pPuuneHTOB ypaBHEHUH CBsI3M (YHKUMU OTKIMKAa M (HaKTOpoB
9KCHEPUMEHTA.

N3 Ne 7. IpoOHBbI#i (haKTOPHBIN MaTeMaTHYECKHU TIJIAHUPYEMBIN IKCIIEPUMEHT

1. IIpaBuiia nocTpOEHHUS MJIAHOB — IPOOHBIX PETLIHK.

2. OcobeHHOCTH U 3a/1a4i IPUMEHEHUS APOOHBIX PEIUIUK.

3. Cokparienne KOJMYecTBa MPOBEACHHBIX OMBITOB, PUCKU KCIIEPUMEHTOB MIPU APOOHBIX
IUIaHaXx.

4. Buasl mapamMeTpoB ONTHMHU3AIMK, OOOOIICHHBI MapaMeTp ONTHMH3AINU, (YHKIUS
KeNaTeJIbHOCTH.

N3 Ne 8. Ilowck sKcTpeManbHBIX 3HAu€HUM NapameTrpa ONTHMMHU3ALUU B 00JacTu
orpeneneHus GaKTopoB

1. MeTog kpyTOro BOCXOXAECHHS — METOJ, ITOIIaroBoi nurepaunn bokca-Yuicona.

2. Kpurepun onTUMaabHOCTU PELIECHUI.



IMPUJIO)KEHUE 2

7. OneHOYHBIE CPeICTBA /ISl IPOBE/IeHUs IPOMEKYTOYHOM aTTecTALMU

[IpomexxyTouHass arrectalvss HMMEET LEIbI0 ONPEIEIUTh CTENEHb JOCTHIKCHHS
3arJIaHUPOBAHHBIX PE3YJIBTATOB O0YUEHUS M0 AUCIHUILTHHE (MOIYIII0) 32 CEMECTP U MPOBOAUTCS B
dbopme 3K3aMeHa.

JIaHHBIN pa3gen COCTOUT U3 JBYX IIYHKTOB:

a) Ilmanupyemble pe3ynpTaThl OOY4YeHHsS] U OIICHOYHBIE CpEACTBA IJIsl IPOBEICHUS
IIPOMEKYTOUHOM aTTECTALUU.

6) Ilopsamox mnpoBeleHHs NPOMEKYTOYHOM aTTeCTallMW, IOKa3aTeid U KPUTEpUU
OLICHUBAHMSL.



a) [lnanupymble pe3ybTaThbl 00yUeHHs U OIEHOYHbIE CPEICTBA JIs NPOBEAEeHUsI IPOMEKYTOYHOM aTTecTaunu

CrpyKTypHBII [Inanupyemsle OneHouHble CpeaCcTBa
JJIEMEHT pe3yibTaThl 00yUeHHUSI
KOMIICTCHIIN

Koa u conep:xanue kommereHunu: OIIK-2 — CiocoOHOCTBIO UCTIOJIB30BaTh B TPO(PECCHOHATIEHOMN ACSITSIPHOCTH 3HAHUS O MOAX0aX U METOaX
MOJIYYEHUS PE3YJIbTATOB B TEOPETUUECKUX M IKCIIEPUMEHTAIBHBIX UCCICAOBAHUSIX

3HaTh - a¢dextuBHBIe MeTObI | [lepedyeHb TeopeTHUECKUX BONPOCOB K 3Kk3ameny (M3 Ne 1-5)
coopa u ipencrasneHust | 1. [loHsTHe reHepanbHOI COBOKYIMHOCTH U BRIOOPKH M3 HEE CIIyYaHBIX BETHYUH.
JKCIIEPUMEHTAIbHOU 2. OneHouHbIe TapaMeTpbl BEIOOPKU /171 MOKa3aTeNeil reHepabHOW COBOKYITHOCTHU (MaTeMaTH4ecKoe
uH-(popMauy; OKHUJAaHHUE U CpellHEee 3HAaYCHUE, AUCTIEPCHS U CPEIHEKBAIPATHUECKOE (CTaHJAPTHOE) OTKIOHEHHUE U T.I1.).
- KOPPETSIIUOHHBIN 3. IToka3zaTenu BHIOOPKU (MUHUMAJIbHOE, MAaKCUMAIbHOE U CpeIHEE 3HAUCHUS CITy4aiiHON BEJIMYUHBI,
aHa-Ju3; pa3max, CTaHAapTHOE OTKJIOHEHHE, KO3 (OUIIMEHT BapualliK, MO, ME/IMaHa).

- perpeccuoHHbli ananu3 | 4. [lopsnok c6opa u npeacTaBieHus ciy4yaiiHON BETMYUHBL.

5. YcnoBust 00pabOTKH KCTIEPUMEHTAIBHBIX JTAHHBIX.

6. I'papuueckoe npeacraBieHue pacnpeieneHus ciydyaiiHol BeIMUMHbL. [ HCTOrpaMMmBl.

7. Buzbl SKCIIEpUMEHTA.

8. OCHOBBI TEOPUH 1OA00US.

9. ITopsoK cocTaBiieHHs TUIaHA YKCIIEPUMEHTA.

10. Be16op Hanbosnee 3¢ (peKTUBHOM CXEMBI SKCIIEPUMEHTA.

11. Pacuet ko3¢ duimeHToB nmapHoi koppensiuu Mexay Xiu Xirg, Yiu X;.

12. TTocTpoeHne KOppeIALMOHHON TaOINIbl (MATPULIBI) U €€ aHAJIH3.

13. CpaBHeHME 3HaUEHUI MONAPHBIX KOA(D(HULIUEHTOB KOPPEIALUU C TAOIUYHBIMU (KPUTUYECKHUMHU)
3Ha-4eHUSAMH KO3 (UIMEHTOB KOPPENSALUN U YyCTAaHOBJICHUE HATMUKS 3HAYUMOM CTaTUCTHUECKON CBSA3U
MEX-/1y TTapaMeTpaMu BEIOOPKH.

14. OcymiecTBiIeHNE OTCEMBAaHUS HE3HAUUMBIX (DAKTOPOB BHIOOPKH, ONPE/IeIeHNE TUIIA PETPECCUOHHBIX
YpaBHEHUM.

15. Ucnonmp3oBanue nmporpammuoii cpeabl Exel (fX — cratuctuka — koppen).

16. Meton nanmenbux kBaapatoB (MHK) B pacuetnoii cpene Exel (fX — cratuctuka — nuHeiin).

17. [loka3aTenu KauecTBa, aIeKBaTHOCTH PErPECCUOHHBIX YPAaBHEHUH.




VYMeTh

- IPUMEHSITh METO]IbI
3¢-pexTuBHOTO COOpa U
MPEACTABJICHHS dKCIIEPH-
MEHTaIbHOM
nHpopma-1uy,

- HCIIOJIB30BaTh
KOppEeJIS-IIMOHHBIN
aHAJIM3 IS OICHKHU
HCXOJIHOM BBI-O0PKH,
OTCEHBaHUS
He-3HAYUMBIX (PaKTOPOB,
OT-pejieIICHHEst
3HAYMMOM
CTAaTUCTUYECKOH CBI3HU
MEX1y 3aBUCUMBIMU U
HE3aBUCUMBIMH
nepe-MeHHbIMH;

- II0JIB30BaTLCI
MaTeMa-TUYECKHUM
amnmapaToM
pe-TPECCHOHHHOTO
aHaIm3a

IpuMepHbIe NpaKTHYECKHE 3aMaHus 15 3k3amMeHa (AKP Ne 1-5)

1. CtpouTs ¥ 3aN0IHATH JIUCT pacceUBaHUs (KOHTPOIbHBIN JIMCT) — 10 33aHUIO NIPENOJaBaTENs.

2. CTpouTh rMCTOrPaMMBI CITy4aiiHbIX BEJIMUYUH (rpaduuecKoe pacrpeeseHue caydaiHoi BeIUUuHbl) U
CPaBHHTB HX C TCOPETUYCCKUMH pacrpeeneHusiMu. [l KOHKpeTHOU ciay4daiiHoi Benuuunsl (X, Yi) ee
pacripeielieHie B BEIOOPKE ONpeeNsieTcsl IOCTPOSHUEM TUCTOIpaMMBbl. AJITOPUTM 3TOIO IIOCTPOESHHUS
3aKJII0YAETCS B CIEAYIOIIEM:

- Ha OCH OpJIMHAT OTKJIAbIBACTCs YacToTa (N;) WK 9acTocTh (Ni/N) — KOIMYECTBO 3HAYCHHUH CITydaitHON
BEJIMUMHBI, TONA/IAl0LIUX B ONPEACIICHHbIN HHTEpBaJl 3HAYEHUI; Ha OCH a0IUCC OTKJIaAbIBAETCS
HECKOJIb-KO UHTEPBAJIOB BHYTPH pa3Maxa CllyyailHON BeTMYMHBI, YUCIIO 3TUX UHTEPBAJIOB ONpeAeseTcs
CTaTHCTU-YECKH, B OOJILIIMHCTBE CIy4YaeB 3TO YMCIIO cocTaBisieT 10 HHTEpBaioB;

- IIPU ATOM NPOBEPOYHBIMH KPUTEPUSIMH [IPABUIBHOCTH ITOCTPOEHHSI TUCTOTPAMMBI SIBJISIETCS BBIIIOJIHEHHE
ycioBuit n; = n wim X(ni/n) = 1.

CpaBHMBaTh pacupeziesieHHe CIydaifHON BEIMUMHBI ¢ HOPMAJIbHBIM paclpe/ieleHueM 1o ko3 duueHram
JKCLECCa U aCUMMETPUH.

3. AHanu3upoBaTh KaKOW THUII SKCIIEPUMEHTA Hanbosiee MOJXO0AUT K YCIIOBHUAM, 3aJaHHBIMU
IpernoaaBaTe-ieM.

4. PacunThIBaTh MPH MOMOIIY MPpOrpaMMHoro npoaykra Exel (Haxares Ha kiaBumny fy BEIOpaTh B O3MLIUH
«CTaTUCTHKa» (QYHKLHUIO «KOPpPEI», yKa3aThb KOOPJIMHATHl COOTBETCTBYIOIIMX Map CIy4alHbBIX BEIMYUH,
HOJYYUTh 3HAYEHUS MapHbIX KO3(P(PUIMEHTOB KOppensuuu) MomnapHble KOAI(POHUIMEHTH KOPPETsIUn
MEX/Ty HE3aBHCUMBIMH CITyYailHBIMU BEITUUUHAMH - [yj,xi+1 1 MKy 3aBUCUMBIMU (Y) U HE3aBUCHMBIMHU
(Xi) mepeMeHHBIMH — lyi,xi; ONPENETUTh UX 3HAYUMOCTD IIYTEM CPAaBHEHHUS C TAOIMYHBIMH, KPUTHYECKHMU
3HaUEHUSIMHU KO3PPUIIMEHTA KOPPETSIIIH.

Tabnuua ¢ KpUTHYECKUMH 3HAYSHUAMHU K03 (DUIIMeHTa KOPPEAHMH B 3aBUCUMOCTH OT 00beMa BEIOOpKHU
(n) u ypoBHs 3HauMMOCTH (01); 00 = 1 — p, IJie p — BEPOSATHOCTh COOBITHS, TPEACTABIICHA B CITPABOYHHKAX I10
MaTEMaTHUYECKON CTaTUCTHUKE.

B Exel 3anoskensr hopMyJisl 1S pacdeTa MmomapHoro Ko3dduiimeHTa Koppesium:

= Ixiy xi= Z(Xi-Xicp) (Xi+1 — X(i+1)cp) XirXi+1/NSxiSxi+1;

= Tyirxi = Z(Xi-Xicp) (Yi-Yicp) Yirxi/NSxiSyi.

3HaYMMOCTh KO3((UIMEHTa MapHOW KOPPENALUU OIpeNeNseTcss CpaBHEHHEM (PaKTHUYECKOro 3HAaYEeHUs
Kod(duIIMeHTa KOppeasuuu ¢ TaOJIMYHbIM 3HAUEHUEM: ecli (PaKkTHUecKoe 3HaueHHe 0oJIblIe TaOIMYHOTO,
TO CYLIECTBYET MEXJy HEU3BECTHBIMHU 3HauMMasl CTaTUCTHUYECKAsl CBA3b, B IPOTUBHOM CIy4yae TaKoBas
CBSI3b OTCYTCTBYET.

OTtcenBaTh HE3HAYMMBbIE (AKTOPHI U ONPEIEISATh CTATUCTHUECKH 3HAYMMBbIE CBSI3U MEXKJy 3aBUCUMBIMHU U




HE3aBUCHMBIMH IIE€PEMEHHBIMU U BUJI PETPECCUOHHON 3aBUCHMOCTH aHAJIM30M KOPPEISLIMOHHOMN TabIuIbl
(MaTpuibl).

HTepaniMoHHO OTCeMBaTh HanboJee 3HAYUMO KOPPEIMpPYEMBbIE Xj, IOMOJHUTEIBHO K 3TOMY ONpPEAEsTh
3HAUYMMBIE CBA3U MEXKIY Yi U Xj, YTOOBI 3aTEM PaCUUTHIBATh PEIPECCUOHHBIE YPABHEHHUS.

5. Jlns pacuera k03¢ppuLmeHTOB ypaBHEHUH dg U & IPUMEHSTh PACUETHBIA METO/I HAUMEHBIINX KBaIpaToB
(MHK) ¢ wucnonb3oBaHueM HCXOIHOW BbIOOpKM ciyvaiHeix BennmuunH. MHK mpenmonaraer mouck
9KCTPEMAIBHOr0 (MMUHHMMAJIBHOTO) 3HA4Y€HUs (PYHKIMOHANa CYMMBbI pPa3HOCTEH B KBajpaTe MEXIy
(aKTHUECKUMH U PACYETHBIMU 3HAYCHUSMH (DYHKIIMH OTKIIMKA!

F = Z(Ypaxr. — Ypace.) — Min (0). B ypaBHeHHE MOACTABIAIOTCS HOCTPOYHO (PAKTHIECKHUE 3HAYCHHS Yipaxr. U
Ypacu. B BHJIE ypaHeHusl, nosrydeHHoro B AKP 3. Jlns pemienus yka3aHHOro (yHKIMOHAIAa HEOOXOAUMO
HO-JIy4UTh CUCTEMY YPaBHEHUH B YACTHBIX IPOU3BOJHBIX U KaX/10€ U3 YPaBHEHUN IPUPABHATH K HYIIO.
Ta-kum 00pa3zom, rmosryyaTcst 3SHaYCHUsI CBOOOTHOTO WICHA YPaBHEHHS 89 U KO3O(PPHUIIMEHTHI IPU
HE3aBUCH-MBIX MIEPEMEHHBIX ;i = 8. 151 onepatusHoro pemenus MHK npumensiercs nporpamMmmuoe
obecrnieuenue Exel (fx — nuueiin). B moamporpaMme «1iMHEHH» YKa3bIBalOTCSI KOOPIUHATHI Yi U Xj, 3aTEM
Habuparorcs nosunuu «MMCTUHA» u 3atem — Shift+Ctr+Enter. B npenBapuTenbHO BBIAEICHHOM I0JIE
MPOrPaMMHO ITOMEIIAFOTCS PE3YJIbTAThI pacueTa — Ko (DHUIIMEHTHI &g, 8; = axj (TIepBas CTpoKa),

KO3 PULHEHT neTepMH-HaILIH R? (3-s cTpoka, 1-it cronberr), kputepuii @umiepa F (4-ast crpoka, 1-prit
croJsioern).

Bnanets

- mpueMamu cbopa u
MIPEICTaBICHHS
9KCIepU-MEHTAIbHON
nH(popMa-1uu;

- HaBBIKAMU
KOppesi-IIHOHHOTO
aHanm3a st 00paboTKH
BBIOOPKU CITy4alHBIX
BEJIMYMH;

- IpaBHJIAMH pacyeTa
KO3 PHUIIHEHTOB
perpec-CHOHHBIX
ypaBHEHUH CBSI3U
3aBHCUMBIX U
HE-3aBHCHUMBIX BEJIMYHUH

3anaHue Ha peleHHe U3 NPodecCHOHAILHOI 00J1acTH, KoMILIeKcHbIe 3aganusi (AKP Ne 1 - 5)

1. MeToiaMH TOCTPOCHUS U 3aITOJHEHHUS JINCTA pacCenBaHuUs (KOHTPOJIBHTO JIUCTA) — 110 3aaHUI0
Mperno-/aaBarers.

2. llpaBusiaMu MOCTPOCHMS TUCTOTPAMM CITyYalHBIX BEIHYUH (TpauuecKoe pacrpeaesieHne CaydaiHon
BEJIMUMHBI) U CPABHUTD UX C TEOPETHUECKUMHU pacrpeaeeHusIMu. [ KOHKPETHOM cly4aifHOM BeTHYHHbI
(Xi, Yi) ee pacmpeziesieHue B BBIOOPKE OMPEIEISCTCs IOCTPOCHUEM MMCTOIPAMMBbL. AJITOPUTM 3TOTO
MOCT-POEHUS 3aKITH0YAETCS B CIEIYIOLEM:

- Ha OCH OpJMHAT OTKJIaJbIBaeTCs YacToTa (N;) WK 9acToCTh (Ni/N) — KOJTUYECTBO 3HAYCHUH CITydJaiHOM
BEJIMUMHBI, TOTA/IAIONIMX B ONPEIEICHHBIN HHTEPBAJl 3HAYEHUI; Ha OCH a0IUCC OTKIIAIBIBACTCS
HECKOJIb-KO HHTEPBAJIOB BHYTPHU pa3Maxa CIIy4ailHOW BEJIMYHHBI, YHCIIO dTHX WHTEPBAJIOB OMPEICIISICTCS
CTaTHCTU-YECKH, B OOJBITMHCTBE CIy4aeB 3TO YKCIIO cocTaBisieT 10 HHTepBaoB;

- MPOBEPOYHBIMH KPUTEPHSIMH MMPABHIIBHOCTH MIOCTPOSHUS THCTOTPAMMBI SIBJISICTCSI BBITTOJTHEHUE YCIIOBHIMA
2ni = n i X(ni/n) = 1.

HaBbikamu cpaBHEHUS pacrpeaesieHus CIIyIaliHON BEIMIMHBI C HOPMAJILHBIM pacipeesieHueM 10
Kodd-PUIMEHTaM dKcliecca M ACHMMETPHH.




3. Meroaukoii aHa/IM3a 0 YCTAaHOBJICHUIO TUIIA SKCIIEPUMEHTA, Hanbosee MOAXOAAIET0 K YCIOBUSM,
3a-JaHHBIMU TPENOIaBaTEIICM.

4. Pac4eTHBIM METOJIOM IporpaMMHoOro npoaykra Exel (Haxatp Ha knaBumny fy, BHIOpaThB HO3UIUH
«CTa-TUCTHKA» (QYHKIHIO «KOPPEI», YKa3aTh KOOPAMHATHI COOTBETCTBYIOIIUX Map CIyYailHBIX BEIHYHH,
HOJIy-4NTh 3HAUEHUs MapHbIX KO3()(HULIMEHTOB KOppEsLUN) ONpeeaeHHs NoNapHbIX K03()GUIUEHTOB
KOppe-JISIIHHA MEXKTy HE3aBUCUMBIMH CITyYaiHBIMU BETHUMHAMM - lyj,xi+1 1 MEXK1Y 3aBUCHMBbIMU (Y) U
HE3aBHCH-MBIMH (Xj) IIEPEMEHHBIMU - lyj,xi; ©X 3HAYUMOCTb - IIyTE€M CPaBHEHUS C TAOJIMYHBIMY,
KPUTUYECKUMH 3HA-UYCHUSIMH KOdPPHUIIMEHTA KOPPEISIUH.

Tabnuua ¢ KpUTHUECKUMH 3HAYeHUAMHU K03 pULIneHTa KOppeasuy B 3aBUCUMOCTH OT 00beéMa BEIOOPKH
(n) u ypoBHs 3HaunMocTH (t); 0 = 1 — p, I/ie p — BEPOSATHOCTh COOBITHS, TPEACTABIICHA B CIIPABOYHHKAX I10
MareMaTH4eckoi cratuctike. B Exel 3ainoxensl popMyiibl Aj1st pacuera nmonapHoro ko3hGuiunueHTa
KOPPEISIIH:

- Ixiy xi= Z(Xi-Xicp) (Xi+1 — X(i+1)cp) XirXi+1/NSxiSxi+1;

- Tyirxi = Z(Xi-Xicp) (Yi-Yicp)Yirxi/NSxiSyi.

3Ha4MMOCTh KO3((UIMEHTa NapHOW KOPPENALUU OINpeNeNseTcss CpaBHEHHUEM (PAKTHUUYECKOro 3HAa4YeHUs
K0d(ppHIIMEeHTa KOPPEISAUHU C TAOTUYHBIA 3HAYCHUEM: eClTi (PaKTHUECKOe 3HaYeHue OO0JIbIIe TabIMIHOTO,
TO CYIIECTBYET MEX/1y HEU3BECTHBIMHM 3HAUMMasi CTATUCTUYECKasi CBSA3b, B MPOTHUBHOM CIydae TaKoBas
CBSI3b OTCYTCTBYET.

HTepaniMoHHO OTceMBaTh Hambojee 3HAYUMO KOppelIupyeMble X, JTOMOJHUTEIBHO K 3TOMY ONpPEaeisTh
3HAYMMBIE CBS3H MEXIY Yi U Xj, YTOOBI 3aT€M pacUUTHIBATH PErPECCUOHHBIC YPABHEHHS.

5. Jlns pacueta KO3 PUIMEHTOB ypaBHEHUH dg U & IPUMEHATh PACUCTHBIM METOJ] HAUMEHBIIINX KBaJpaTOB
(MHK) c¢ ucnonp3oBanueM (ucxoaHoil BbeIOOpku ciyyaiiHbix BennuuH. MHK npenmonaraer mowuck
HKCTPEMANIbHOrO (MHHUMAJILHOTO) 3HaueHWs (yHKIMOHAJAa CyMMBl pa3HOCTEH B KBaJpare MEXAy
(aKTHYECKUMH U PACYETHBIMU 3HAYCHUSIMH (DYHKIIH OTKIIMKA!

F = Z(Ygaxr. — Ypaca.) — Min (0). B ypaBHEeHHE MOACTABIAIOTCS MOCTPOYHO (PAKTHUECKHE 3HAYCHUS Ypar, U
Ypaca. B BUJIE ypaHeHHs, nosrydeHHoro B AKP 3. JInsa penienust ykasaHHOrO (GyHKIIMOHAIa HEOOXOIUMO
HO-JIYy4YUTh CUCTEMY YPaBHEHUH B YACTHBIX MPOU3BOJHBIX U KAXJ10€ U3 YPAaBHEHUH NPUPABHATH K HYIIIO.
Ta-kum 00pa3oM, MoTyyaTcsl 3HaUEHHs CBOOOHOIO WiieHa ypaBHEHUS dp U KO (ULIMEHTHI TPH
HE3aBUCH-MBIX MIEPEMEHHBIX i = . 151 onepatuBHoro pemenus MHK npumensiercs nporpamMmuoe
obecrnieuenne Exel (fx — nuueiin). B moamporpaMme «1iHEHH» YKa3bIBalOTCSI KOOPIUHATHI Yi U Xj, 3aTeM
HaOuparotcs nozunuu «MCTUHA» u 3atem — Shift+Ctr+Enter. B npenBaputenbHO BBIICICHHOM IOJIE
MIPOTPaMMHO TIOMEIIAIOTCS Pe3yJIbTaThl pacueTa — KO3(POUIIMESHTHI g, 8j = axj (TIepBast CTPOKa),

KO3 PUIMEHT neTepMH-HaAIIIH R? (3-s cTpoka, 1-ii cronben), kputepuii @umiepa F (4-as ctpoka, 1-bIit




croJoerr).

Kon u conep:xxanne komnerenuuu: [1K-2 — cioco6HOCTBIO OCYIIECTBIATE COOP JaHHBIX, U3y4aTh, AaHATM3UPOBATH M 0000IIATH HAYYHO-TEXHUUYECKYIO
MH(OPMAIIHIO 110 TEMATHUKE UCCIICIOBaHUS, pa3paboTKe U MCIIOIb30BAHUIO TEXHUIECKON JOKYMEHTAIIMH, OCHOBHBIM HOPMATHBHBIM JJOKYMEHTaM,
JIOKY-MEHTaM I10 BONIPOCAM MHTEJUIEKTYaJIbHON COOCTBEHHOCTH, MOATOTOBKE JOKYMEHTOB K MATEHTOBAaHUIO, 0(POPMIICHHIO HOY-Xay.

3Harb - MeTo/ibl Iu1aHupoBanus | [lepeyeHb TeopeTHYecKHX BONPocoB K Ik3ameny (M3 Ne 6-8)
SKCHepuMeHTOB pazHoro | 1. [ToHsTHE O MOJTHOM (haKTOPHOM 3KCIIEPUMEHTE.
YPOBHS; 2. Tunbl IIaHOB SKCIIEPUMEHTA — JIBY- M Tpex (axtopHbie mwianbl Tuma N = m" (N — meob6xonumoe
- crI0cOOBI COCTABJIECHUS | KOJIM-YECTBO OMBITOB, M — KOJIMYECTBO YPOBHEH BapbUPOBAHUS CIIy4alHbIX (PaKTOPOB, N — KOJIMYECTBO
TIJIAHOB (bakTo-poB).
MaTEMaTHYECKO-TO 3. IlpaBuiia mocTpoeHus IiaHa (pakTopHOro sxkcrnepumenTa. CBOWCTBA MATPUILIbI IJIAHUPYEMOTO
9KCIIEPUMEHTA; OKCHEpU-MEHTa (OPTOrOHAILHOCTh, CHMMETPHSI, pOTAaTa0eIbHOCTh, HOPMHUPOBAHUE).
- IpOLIEIypBI TOUCKA 4. Pacuet k03¢ (HUIIMEHTOB ypaBHEHUH CBA3M (DYHKIIMU OTKIUKA U (DaKTOPOB SKCIIEPUMEHTA.
OI-TUMaJIbHBIX pemenuid | 5. [IpaBuiia mocTpoeHus MmIaHOB — JPOOHBIX PEILIUK.
6. OcoOeHHOCTH U 33[]a4l IPUMEHEHUS APOOHBIX PEILIHK.
7. MeToauKy CoKpalleHusl KOJIHMYECTBA IPOBEACHHBIX ONBITOB, PUCKU SKCIIEPUMEHTOB IIPU JPOOHBIX
I1a-Hax.
8. Buasl mapaMeTpoB ONTUMH3AIMH, 0000IIEHHBIN TapaMeTp ONTUMHU3ALNHU, QYHKIIHUS JKeTaTeIbHOCTH.
9. MeToz KpyTOro BOCX0XAECHHS — METOJ, ITOIIaroBoi nurepaunu bokca-Yuicona.
10. Kputepun onTUMaTIbHOCTH PEIICHUN.
YMmeth - IPUMEHSATH METOIbI IIpuMepHbIe MpaKkTHYeCKHe 3a1aHus Juisi dk3amena (AKP Ne 6-8)

IIJIJAHUPOBAHUS
JKCIIEPU-MEHTOB Pa3HOI0
YPOBHS;

- COCTAaBJIATH IUIAHbI
Ma-TEMaTUYECKOI O
JKCIIEPU-MEHTA;

- HAXOJUTh
ONITHMAaJIb-HbIE PELICHHUS
W3BECTHBI-MH METOJIaMH

1. CTpouTh MaTpuIly MOJHOrO (haKTOPHOTO KCIepuMenTa Tuna 2" — 221 2°. B OCHOBAHNH CHEIICHHON
3aBHCHUMOCTH TPE/ICTaBIECHO KOJINYECTBO YPOBHEH BapbupoBaHus (akTopoB. MiMeeTcs 1Ba BapuaHTa
YPOBHEH: 2 — MUHUMAJIbHOE M MAaKCHMAJIBHOE 3HAYCHUS M 3 — MUHUMaJIbHOE, MAaKCUMAJIbHOE U CpellHEe
3HayeHus ¢akropos. [Ipu cocTaBneHrH MaTpUIlbl NIAHUPOBAHUS YKCIIEPUMEHTA HEOOXOJUMO YUUTHIBATh
YeThIpe CBOMCTBA CYIIECTBOBAHUS YPOBHEHN (PaKTOPOB: CUMMETPUYHOCTh, OPTOIOHATBHOCTH,
poTaTabenb-HOCTh, HOPMHPOBKA.

Omnpenensath KO3QPUIHEHTHI YpaBHEHHUS 110 U3BECTHOMY alropuTMy: a; = (ZXiYyi)/n, ag = Zyi/n.

2. CTpOHTH BCe BO3MOXHBIC BAPHAHTHI MATPHUIIBI APOGHOro dKcrepumenta tuma 2>, 2°2. Onpenennts
K03 (OUIMEHTHI YpaBHEHUS 10 U3BECTHOMY AJITOPUTMY: a; = (XX;Yi)/Nn, ag = Zyi/n.

3. HaxoauTs sKkcTpeManbHOE 3HaueHUE TapaMeTpa ONTUMHU3AIMU B 00J1aCTH orpeieneHus: PyHKIUH IBYX U
MHOTO(aKTOPHBIX ypaBHEHUH (METOJ KpYTOro BOCXOXIeHHs bokca-YuiacoHa) ¢ mnpuMeHEHUEM
UTEPAIMOHHOI0 MOIIArOBOr0 METO/a B HAIPABJICHUHU TPa/IMEHTA.




Bnanets

-METOAAMH
IJIAaHUPOBA-HUS
JKCIIEPUMEHTAMHU
pPa3HOro YpOBHS;

- METOIMKOH ITOJIHOTO U
JIPOOHOTO
MaTeMaTH4YEeC-KOro
JKCIIEPUMEHTA;

- METOlaMU
onpeene-Hus
JKCTPEMAIIbHBIX
3Ha-4YE€HUU IIPU ITIOUCKE
OIITU-MaJIbHBIX 3HAYECHUN

3ajanue Ha pelleHre 32124 U3 MPodecCHOHAILHON 00/1acTH, KoMILIeKcHbIe 3aganus (AKP Ne 5-8)
1. HaBbIkaMu IOCTPOEHHS MATPHIILI IIOJIHOTO (JaKTOPHOI0 SKCIepuMeHTa Turna 2" — 2?n 2°. B ocHOBa-HHH
CTENEHHON 3aBUCUMOCTH IIPEJCTABICHO KOJUYECTBO YPOBHEH BapbupoBaHus (pakropos. Mimeercs aBa
BapHaHTa ypPOBHEH: 2 — MUHMMAJIbHOE U MAaKCUMAJIbHOE 3HAYEHUSI U 3 — MUHUMAJIbHOE, MAKCUMAJIbHOE U
cpeaHee 3HaueHus pakTopoB. B nokazarene creneHHON 3aBUCUMOCTH IPEACTABICHO KOJIUYECTBO
¢axTo-poB. [Ipu cocTaBieHnN MaTPHUILIbI IJITAHUPOBAHUS SKCIIEPUMEHTA HEOOX0AUMO YUUTHIBATH YETHIPE
CBOMCT-Ba CyILLIECTBOBAHMs YPOBHEN (PaKTOPOB: CUMMETPHUUHOCTh, OPTOrOHAIBHOCTb, POTATA0EIBLHOCTD,
HOPMU-POBKA.

MeTtoaukoi ornpeeneHus KO3GPUIMESHTOB YpaBHEHHS [10 H3BECTHOMY AJITOPUTMY: ;= (ZXiYi)/n, ao Zy./n
2. TIpaBHIaMH TTOCTPOCHHMS BO3MOXHBIX BAPHAHTOB MATPHIEI APOOHOrO SKcrepumenta Tuma 2%, 2°7,
omnpeeneHns Ko3QHUINCHTOB ypaBHEHHS 110 U3BECTHOMY alrOpUTMYy: a; = (XX;Y;)/n, ag = Zyi/n.

3. MeTtogamu Hax0KJIEHHS 3KCTPEMAIbHOIO 3HAaYEHUsI IapaMeTpa ONTHUMHU3ALUY B 00JIaCTH ONIPEEIICHUS
(GyHKLUYU IBYX U MHOTO(AKTOPHBIX ypaBHEHUH (METOJ KPyTOTro BOCX0xkIeHHs bokca-YuicoHna) ¢
IIpUMe-HEHUEM UTEPAIMOHHOI0 OIIArOBOr0 METO/A B HAIIPABJIEHUU I'PAJUEHTA.




Memooduueckue pexomenoayuu 0 ROO2OMOBKU K IKIAMEHY

DK3aMeH SBJSeTCS HEOThEMJIEMON YacThio Y4eOHOro Mmpolecca U MpU3BaH 3aKperuTh U
YIOPSAOYUTh 3HAHUS CTY/AEHTA, NOJYYEHHBIE HA 3aHATHSAX M camocTosTelbHO. Kpome Toro,
MOJArOTOBKA K HSK3aMEHY HalpaBlieHa Ha MPUMEHEHHE IOJIyYeHHBIX 3HAHUW Ji1 pelIeHUs
NPaKTUYECKUX 3a/a4 [0 CHEIHaIbHOCTH, NPOQHI0 MOArOTOBKM. Ha mpoBeneHue sk3ameHa
OTBOJISITCS YaChl 3aHSTUI [0 PACIIHUCAHUIO.

Cnaue »sK3aMeHa MpenuiecTByeT padoTa CTyJeHTa Ha JIEKIMOHHBIX, CEMHHAPCKHX
3aHATHUAX M CaMOCTOsITENbHAss paboTa MO M3YyYEHHUIO MpeaMeTa M IMOATOTOBKH pedepaTroB U
KypcoBbIX pabor. OTCyTCTBHE CTyJEHTa Ha 3aHATUSAX O€3 YBKUTEIBHOW NPUYMHBI U
HEBBINOJIHEHUE 33/IaHUN CaMOCTOSITEIbHON PAa0OTHI SBJISETCS OCHOBAaHHEM JJISi HEAOMYIIECHUS
CTYJEHTA K 3K3aMEHY.

[ToaroroBka Kk 5K3aMeHYy OCYIIECTBIISIETCS HA OCHOBAaHMHM METOAMYECKUX PEKOMEHAALUN
0 IUCIUIUIMHE U CITUCKA BOIPOCOB MU3Y4aeMOM JUCIUIUINHBI, KOHCIIEKTOB JICKIUH, y4eOHUKOB U
yueOHBIX TOCOOUI, HAYUHBIX cTaTel, MHPOPMAIMK CPelibl UHTEPHET.

3a 3-4 nHA NOATrOTOBKM 00y4YaeMblil T0JIKEH CUCTEMATU3UPOBATh 3HAHMSI, I0Ty4EHHbIE B
TeYeHHEe ceMecTpa. BHauane ciemyeT mpoCMOTPETh BECh MaTepuall TUCHUIUIMHBI (MOAYNS) U
OTMETHUTH TPYIHBIE /it ceOst Borpockl. O0s3aTeNIbHO B HUX pa3o0patbes. B ciiydae HeymauHoro
pe3ynbTaTa Takoro pasbopa, cieayeT 3aiaTh 3TH BOIPOCHI MPENoJaBaTelll0 Ha KOHCYJIbTAlUU
nepel SK3aMEHOM, MOCEHIEHUE KOTOPOW B ATOM CiIy4ae SIBISETCS MOJIE3HOW W JKeNaTesbHOM. B
UTOTEe Mepel 3K3aMEHOM Ie1eco00pa3HO MOBTOPUTH MOJIOKEHUS AUCUUIUIMHBI C OTMETKOMN
CTEIEHH YCBOCHUS MaTepHala.

OcHoBHbI€ MpaBujia MOATOTOBKHU K IK3aMEHY.

1. JIyumre cpa3y COpHEHTHPOBATHCS BO BCEM MaTepualie © 000CHOBAHO PACIIOIOKUTH BECh
MaTepuai COTJacHO 3K3aMEHAIlMOHHBIM BOIPOCaM, OOCYXJaeMbIX Ha ceMHHapax. JTa pabora
MOJKET 3aHSATh MHOT'O BPEMEHH, HO TJIaBHOE — 3TO OPUEHTUPOBAHUE B N3Y4aeMOU TUCLUILIMHE.

2. Cama moJIroToBKa He JOJKHA OBITh CBSI3aHA C «3alIOMHUHAHHEM, a B IIEPBYIO OYEPEIb —
C MIEpPEOCMBICIIEHHEM MaTepuaa, U JaKe C paCCMOTPEHUEM aJIbTEPHATUBHBIX UACH.

3. CTyneHT AOKEH NPOIAEMOHCTPUPOBATh HAa DK3aMEHE, YTO OH YCBOWIJ «BCE», YTO
TpeOyeTcs 1o nmporpamme oOydeHus: WK 110 IporpaMme KOHKPETHOro npernoaasarens. Jlanee o
MOJKET BbICKa3aTh UHBIC, HO apT'yMEHTHPOBAHHBIE TOUKHU 3PEHMUS.

0) Ilopsinox mpoBeaeHUs] NMPOMEKYTOYHOH ATTeCTALMH, MOKA3ATEIU M KPUTEPUH
OlleHUBAHUS

IIpomexxyrounas arrectanuss 1o aucuuiuinHe «OOpaboTka H3KCIEepUMEHTaTbHbBIX
JaHHBIX» BKIIOYACT TCOPCTHUYCCKUC BOIPOCHI, IMO3BOJJAIOINUC OLCHUTH YPOBCHL OCBOCHUSA
00y4aromyUMUCs 3HaHUH, U MPAKTHUECKUE 33aJJaHMs, BBIABISIOIINE CTEeHb COPMHPOBAHHOCTH
YMEHMH U BIaJ€HUN, IPOBOAUTCS B (hOpMeE IK3aMEHa.

DK3aMeH M0 JIaHHOW JUCLUIUIMHE MPOBOJUTCA B YCTHOM (hopMe MO dK3aMEHAI[MOHHBIM
OumsietaMm, KaXIblii M3 KOTOPBIX BKIIIOYAET 2 TEOPETHMYECKHX BONpPOCa M OJHO MPaKTUYECKOe
3aJjaHKe.

Kpumepuu oyenxu (6 coomeemcmeuu ¢ opmupyemvimu KOMHEMeHYusmu U
NIAHUPYeMbIMU Pe3VTbmamamu 00y4enus):

- Ha OILICHKY «HEeY/JO0BJIETBOPUTENbHO» (1 Oamr) — oOydaroniuiicss He MOXKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJNCHHUS U OOBACHEHMS HWHPOpPMAllUM, HE MOXKET IoKa3aTb
HHTCJVICKTYAJIBHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/1a4,

- Ha OIICHKY «HeYJAOBJIETBOPUTEJIBHO» (2 Oamna) — oOyyaromuics IEMOHCTPHUPYET
3HaHus He Oosiee 20 % TeopeTHUECKOro MaTepuaia, JOMYyCKaeT CYIIECTBEHHbIE OIMOKH, He
MOYKET MOKa3aTh HHTEIUIEKTyaJIbHbIe HABBIKM PEIICHUs MPOCTHIX 3a/1a4;

- Ha OIICHKY «YAOBJIETBOPUTENbHO» (3 Oamra) - oOydarouuiics IEeMOHCTPHUPYET
MOPOTOBBI YpOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMH, B XOJi¢ KOHTPOJIbHBIX MEpPONPHUSATHH
JIOTTYCKAIOTCS OIIMOKM, TPOSIBISETCS OTCYTCTBUE OTACITBHBIX 3HAHWW, YMEHUMH, HABBIKOB,
00yJaromuicsl UCHBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHMsI NPH ONEPUPOBAHUM 3HAHUAMHU U
YMCHUSAMHU IIPU UX ITIEPEHOCE HAa HOBBIC CUTYAllUU;



- Ha OIIEHKY «Xopomo» (4 6amna) - oOyJarImuics AEMOHCTPUPYET CPEIHUH YpOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYNTENIbHbIC OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTIepalnsiX, HepeHoce
3HAHUU U YMEHUU Ha HOBBIE, HECTAH/IAPTHbBIC CUTYAIUH;

- Ha OLIEHKY «OTJIMYHO» (5 06aIoB) - 00y4aromuiicss AEMOHCTPUPYET BHICOKUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHMYeCKoe U TIy0OKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHIMONHAET MPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSAMHU, IPUMEHSET UX B CUTYalIUAX MOBBIIICHHON CII0)KHOCTH.



