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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lensto ocBoenuss ™oxayas aucuumuiaabl  b1.b.20 6moka 1 ydyeGHOro rmiaHa
«[1nanupoBanue SKCIEPUMEHTay SBISETCA MOArOTOBKA OakanaBpoB 1o HampasieHuto 22.03.02
«Metamunyprusi»  u - npopuio  noarotroBku  «lludpoBoil  aHanM3  u ympaBieHue
BBICOKO?()(DEKTUBHBIMUA MHUPOTEXHOJIOTUAMHU TOJIYYEHHUS MaTepHajoB» K NpodecCHOHATHHON
NESITEeIbHOCTH B COOTBETCTBUM ¢  TpeboBaHusmMu DexepanpHoro ['ocynapcTBeHHOro
00pa30BaTeNbHOTO CTaHAAPTA.

3amauell M3y4deHMs IUCLUIUIMHBL SBISIETCA HOATOTOBKAa CTYAEHTOB K TBOPYECKOMY
NPUMEHEHHIO TIOJTYYCHHBIX 3HAHUHN MPH CO3/1aHUH HOBBIX ¥ COBEPIICHCTBOBAHUIO ICHCTBYIOIINX
TEXHOJIOTUYECKUX IPOLIECCOB, (OPMHUPOBAHUIO Yy CTYJEHTOB CHUCTEMbl 3HAaHUM IO
TUTAHUPOBAHMIO HKCIIEPUMEHTOB BO BceX cepax yuyeOHOI U MPOU3BOICTBEHHOHN JEATEIbHOCTH.
Orta 3ajjaua peraercs ciaelyromuMHI ClIoco0aMHu:

- aTh MOHATHS 00 OLIEHKE SKCIIEPUMEHTAIBHBIX TaHHBIX, TeHEPATbHONH COBOKYITHOCTH H
BbIOOPKH U3 HEE CIyYalHbIX BEJIUYNH;

- chopMHpOBATh y CTYACHTA MPEICTABICHHUS O KOPPEISIMOHHOM U PErpecCHOHHOM
aHamu3axX, METOJMKE OLEHKHM M OTCEMBAaHMM PA3IUYHBIX (DAKTOpPOB BBIOOPOK CiIydaiHBIX
BEJINYNH;

- HAy4YuTh OOYYalOLMXCS METOJaM IIJJAHHPOBAHHOI'O S3KCIIEPUMEHTa U IOHMCKa
ONITUMAJILHBIX 3HAYEHUH (DYHKIIMH OTKJIMKA B OTPEICICHHOM 00JIACTH CYIIECTBOBAHUS (PAKTOPOB
TEXHOJIOTHYECKOT0 IIpoliecca;

- TIPUMEHSTHh METOJIbl TUIAHMPOBAHHOTO JKCIIEPHMEHTA /ISl 00JEeTYeHUs] PacyeToB MpH
IPUMEHEHUHU IPOOHOr0 (PaKTOPHOIO IKCIEPUMEHTA.

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

Huctunnuna [TnanupoBanne SKCIIEpUMEHTa BXOIUT B 0a30BYIO 4acTh Y4EOHOTO IiaHa
00pa3oBaTeNbHON MPOrPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAWMBbI  3HaHMA  (YMEHHUS,  BIAJCHHS),
c(OpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCIUIITUH/ IPAKTUK:

Marematuka

dusnka

Amnanu3 yucioBoit nHpopManun

WNudopmarrka 1 HHGOPMAITMOHHBIE TEXHOJIOTUU

Matemaruueckas CTaTUCTUKA B METAJLTYPIUH

Xumus

3HaHus (YMEHHUs], BIAJEHUs ), TOJYYEeHHbIE NPU U3YYEHUU NAHHOW TUCIUIUIMHBI OyIyT
HEOOXOAUMBI JUISl U3yUSHUS UCIUIUTUH/TIPAKTHK:

MonenupoBaHH€e MPOLIECCOB U 0OBEKTOB B METAILTYPTUU

MeTo1b1 MCClIeJOBAHUN MaTepHalIOB U MPOIIECCOB

NupopmanioHHbIe TEXHOJIOTUHU B METAJLTYPTrUn

Hayuno-uccnenoBarenbckas pabota

[ToaroroBka K 3aIyTe 1 3alUTa BBITYCKHOM KBaJIM(DUKAIIMOHHOW pabOThI

IToaroroBka k cade u cjauya rocyapCTBEHHOTO SK3aMEeHa

CoBpeMEHHBIE TUTEHHO-TIPOKATHBIE KOMILJIEKCHI

3 KomneteHnuu ody4yarouerocsi, popMupyembie B pe3yjabTaTe 0CBOEHUSA

AUCHHUILUINHBI (MOAYJIs1) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00y4eHHu sl

B pesynbrare ocBoeHus aucuuIUIMHBL (Monyis) «llmaHupoBaHME SKCIEPUMEHTa»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIUSAMMU:



CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3yabTaThl 00yUeHHs

OIIK-4 TOTOBHOCTBIO COYETATh TEOPUIO U MPAKTUKY JJIS PEILIECHNS MHKCHEPHBIX 3a1a4

3HaTh

- OCHOBHBIE OIPEICICHHS MIAHUPOBAHUS YKCIICPUMEHTA;

- KIaccu(hUKAIHIO CIIOCOOOB BRIOOpA TIaHA YKCIIEPUMEHTA, TEOPETUUCCKUE
OCHOBBI pacuera KO3 PHUIIMESHTOB SMITUPHUCCKUX YPABHCHHH PErPECCHH;

- OCHOBBI COCTABJICHUSI MATPHII ITOJHOTO M JPOOHOTO (haKTOPHOTO
IKCIIEPUMEHTA;

- METOJIUKY pacueTa Kod(pPuImeHTa KOHKOPAaIliu THON 00J1acTH 3HAHUS

YmeTh

- 3¢(eKTUBHO IPUMEHATh METO/Ibl IUIAHUPOBAHUS IKCIIEPUMEHTA,;

- UCIIOJIB30BaTh METOJMKY MATEMATU4YECKOT0 IIJIAHUPOBAHUS KCIIEPUMEHTA;
- COCTaBJISITh MaTPUILY MOJIHOTO U JPOOHOr0 (haKTOPHOTO IKCIIEPUMEHTA;

- IPUMEHSATH B pab0Te IKCIEPTHYIO OLEHKY 3HAYMMOCTH (haKTOPOB,
oTpeeNAomuX GyHKIHNIO OTKIINKA

Brnaners

- MPaKTUYECKUMHU HAaBBIKAMH 10 PUMEHEHUIO METO/1a TIIIaHUPOBAHMS
IKCIIEPUMEHTA;

- MeTo/IaMt (PU3UYECKOTO M TE€OMETPUICCKOTO TTOI00HS;

- IpoeCCUOHANBHBIM S3bIKOM MPEAMETHOM 00J1aCTH 3HAHUI

ITK-2 cnocoOHOCTBIO BbI6I/IpaTB MCTOABI UCCIICAOBAHU, INITAHUPOBATH U IIPOBOJUTH
H€06XOI[I/IMBI€ OKCIICPUMCHTBI, MHTCPHIPECTUPOBATE PE3YJIbTAThI U ACJIATh BHIBO/bI

3HaTh

- MCTOBI TINIIAHUPOBAHUS SKCIICPUMCEHTOB PA3HOT'O YPOBHS;
- CITOCOOBI COCTaBJICHUS IJIAHOB MATEMATHYECKOTO SKCIICPUMCHTA,
- IpOoUCAYPHI ITIOUCKA OITUMAJIbHBIX peH_IeHI/Iﬁ

YMmern

- IPUMCHATH MCTOJBI INIAHUPOBAHUA SKCIICPUMCHTOB PA3HOI'O YPOBHI ;
- COCTABJIATH IJIaHBI MAaTEMATUYCCKOT'O OKCIICPUMCHTA,
- HaXOUTH OIITUMAJIbHBIC PCIICHUA U3BECTHBIMU METOJaMU

BrnaneTs

- MCTOAaMU IJIAHUPOBAHUA OKCIICPUMECHTAMUA Pa3HOI'0 YPOBHS,

- MCTO,HI/IKOP'I ITIOJIHOT'O U ):[pO6HOl"O MaTCMAaTUYCCKOI'0 SKCIICPUMCHTA,
- MCTOAaMU OMMPEACTICHUS SKCTPEMAJIbHBIX 3HAYCHUU ITpHU MOUCKE
ONTUMAIBHBIX 3HAUCHHUH




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

YUCJIC:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:
— aynuTopHas — 68 akaj. 4acos;
— BHEAyUTOpPHAs — 4 aKaJI. 4acoB

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

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast ) =
o | xonraxTHAs pabora E E ®dopma TeKyIero
Paznen/ Tema § (B axaz. acax) E [ Bux . KOHTpOJIA Kon
S g © | caMOCTOSTENIBbHOM | ycIieBaeMOCTHU U
JTACIUTUTAHBI 3 [ ., | xommeTeHn
O 16, | woax 2 £ paboThI TIPOMEKYTOUHOM
Tex. - | DPAKT. | =g aTTeCTaluN
3aH. 3aH. | QU &
1.
1.1 Beenenune. CBeneHus us
TEOPUU  BEPOSTHOCTH |
MaTeMaTHYeCKON
CTaTUCTHKH  (TeHepaybHas TpopaGotia
Zﬁiiggﬁf&mb’ ;:;i?{i I:j TeopeTndeckoro |Texymmit KOHTPOITb
XAPAKTEPHCTAKH BEIBODKR), (JIEeKIOHHOT0) YCIIEBAEMOCTH.
Houstie o BILIAX 4 4 4 Marepuana. IIpoBenenne I1K-2, OIIK-4
S — W3zyuenue pacdeTHbIX pabdoT ¢
JONOJHUTENBHOTO | mpuMmeHeHueM [1K.
MaTeMaTHYECKOTO u
¢busngeckoro Marepuasa.
HKCTIIEPUMEHTOB,
MPUHIIIIAX
TEOMETPUYECKOTO u
1.2 CraTtuctudeckue
METOAbI B ynpaBJICHUU
KaueCTBOM TPOJYKIHH. | o
Texymuit KOHTPOJIb
MPOIYKIHH. TpuHIATIB
BBIOOpa  KOHTPOJIMPYEMBIX
mapaMeTpoB U MX YPOBHS B
CTaHAapTax Ha ITpopatoria Texymuit KOHTPOJIb
TEOPETHIECKOTO
METaJLTYPTUYECKYIO (exonHOro) yCIIeBaeMOCTH.
MPOALYKIMHIO. 4 )7 B MaTepuaa. Mposenerne | 1 5 o4
Craructuueckoe " pacdeTHbIX paboT ¢
000CHOBaHUE o0beMa SYHCHIE npumenenuem I1K.
BBEIOOPKH TIPU KOHTPOJIE Y AATIOHUTEIEHOTO - AKP Ne 5
IIOCTaBILIMKA U Matepuasa.
noTpeduTens.
KonrposnbHbie KapThl.
OO0miasi cxema YHpaBJICHUS
TEXHOJIOTHYESCKUM
00BEKTOM C aJanTHBHBIM
610K0M




1.3 XapaKkTepuCTHKH BHJIOB

SKCHEPUMEHTOB
(TeopeTryeckuii  TOJXO,
MaTeMaTH4YeCcKoe
CUMYJTHPOBAaHUE  yCIIOBHM ITpopaboTka
SKCIEePUMEHTa, (PU3NYECKUit METOAMYECKUX
9KCIIEPUMEHT), YCIIOBUS yKa3aHUH K N
Texymuii KOHTPOJIb
o-100us (uznueckoro MPaKTHICCKHUM
N yCIIeBaeMOCTH.
00beKTa M MaTepHaIbHON 3aHATHUSM, MpoBecHmne
konuu. Bribop Haumboee 5121 CcOCTaBJIEHUE PoBea I1K-2, OIIK-4
o pacueTHbIX padoT ¢
3¢ beKTUBHOM CXEMBI KOHCITICKTa,
SKCIIEPUMEHTA e — npumenenueM [1K.
’ - AKP Ne 4
Cocrasnenue IIaHa OTBETOB 10
MIPOBENICHUS KOHTPOJIBHBIM
9KCIIEPUMEHTOB Pa3HBIX BOIIPOCaM.
ypOBHEN (OIBITHBIH,
1mabopaToOpHEIH,
MOJTYIPO-MBIILICHHBIH,
MIPOMBILUICHHBIH,
1.4 BeneHue B METOIUKY
TUTAaHUPOBAHHS
IKCIEPUMEHTA o01mue
P ( [IpopaboTka N
MTOHSTHS, TIPUHIIATIB ). Texymuit KOHTPOIH
TEOPETHIECKOTO
Bunst rapaMeTpoB YCIIEBaEMOCTH.
ONTHUMH3AIUN (JIEKIIMOHHOTO) Iposenenne
o 421 MaTepuaa. P TIK-2, OTTK-4
000011eHHBIH apameTp MsvucHue pacueTHbIX pabor ¢
ONTUMM3ALINHY, byHKIHS IIOHOJII—?I/ITGJ’ILHOI‘O npumenenueMm [1K.
JKEJIATEIbHOCTH. Bri6op - AKP Ne 6
T Mmarepuaa.
THIIA MaTeMaTHYeCKOH
TIOJTMHOMHQIIBHOM WITM HHOH
MOJICTIH.
1.5 Tlonublii u ApOOHBIH
(aKTOPHBIA  IKCIIEPUMEHT.
IIpaBuna MIOCTPOEHHUS
TUTAHOB — JIPOOHBIX PETUIHK.
Pucku npu ncnonszoBaHUM
TUTAHOB c TPOOHBIMU [IpopaboTka .
Tekymmii KOHTPOJIb
peIIMKaMd — BJIMSHUE Ha TEOPETUYECKOTO
YCIIEBAEMOCTH.
TOYHOCTB TIPOTHO3UPOBAHHS (IeKuIMOHHOTO) Ipose erie
¢yHkMu  oTKIMKA. TUIbI 421 Marepuaia. P IK-2, OIIK-4
pacdeTHbIX paboT ¢
IUIAHOB  OKCIEPHMEHTa — Uzyyenue
npumenenneM [1K.
IIBy- W TpeX (aKTOpHBIC JIOTIOJTHUTENILHOTO
-AKP Ne 6, 7
mransl Tima N = mn (N — Mmarepuana.
HEOOXOIUMOE KOJIHYECTBO
OMBITOB, M — KOJUYECTBO
ypOBHEH BapbHUPOBAHHS
cilyqaiHbIX (akTopoB, N —
KOJIN4YECTBO (haKTOPOB
1.6 Koaddumuent
KOHKOpJIAIUU
(ko3 dunment  cornacus)
IPpU  SKCHEPTHOH  OLIEHKE
BIUSHAS ~ (AKTOPOB  Ha
HKIUIO OTKITHKA IMpopaboTka N
ymxn pop Tekymmii KOHTPOJIb
(mapameTp ONTHUMH3AIHH). TEOPETHIECKOTO
. yCIIeBa€MOCTH.
OCHOBHEIE CBOMCTBa (JIEKIIOHHOT0) IposecHie
MaTpUlbl  MaTeMaTHYECKH 4/21 marepuasna. P I1K-2, OIIK-4
pacueTHsIX paboT ¢
TUTAHUPYEMOTO Nzyuenue
IKCIIEPUMEHTA JOTIOJTHUTEITHHOTO mpumerernen K.
- AKP Ne 8
(OpTO-TOHANILHOCTb, MaTepHana.
pOTOTa0EIbHOCTS,
CHMMETPUYHOCTb,
HOPMHPOBKa

9KC-TIEPUMEHTAIBHOMN
MAaTpHIIbI).




1.7 Meronuka
k03 durmeHToB

pacuera

SMITUPUYECKOTO YpaBHEHHS IMpopaboTka N

Tekymuuii KOHTPOJIb
10 JaHHBIM MPOBEIEHHOTO TEOPETUIECKOrO

yCIIeBaeMOCTH.

TUIAaHUPYEMOTO (IexuMoHHOTO) Iposeere
9KCIEPHUMEHTA. CBs13b 4 421 4 Marepuana. P I1K-2, OIIK-4

pacueTHbIX padoT ¢
s dexra (hakropa c Uzyuenue

npumenenueM I1K.
K03 PHUITUEHTaAMHU JIOTIOJTHUTEIILHOTO - AKP No 9
YpaBHEHHUSI. Kpurepun MaTtepuana. -
ONTHMAITLHOCTH TJIAaHOB
JKCIIEPUMEHTA.
1.8 BeenmeHue B perieHue
[0 TOHUCKY ONTUMAaJIHLHOTO

ITpopaboTka .
9KCTPEMANILHOTO  3HAUEHHS Texyumii KOHTPOIIb
TEOPETHIECKOTO
napaMeTpa ONTUMHU3AINU B YCIIEBaEMOCTH.
obyacti OIIpeAeIeH s (7eKImOKHOr0) [Iposenenue
5 521 | 4,3 MaTepHara. I1K-2, OIIK-4
¢byHKIN JIBYX u pacueTHbIX pabot ¢
Nzyuenue
MHOTO(paKTOPHBIX npumenenneM [1K.
- JOTIOJTHUTENHHOTO
ypaBHEHUH (METOJ KPyTOro -AKP Ne 9
Mmarepuaa.

BOCXOXICHHS
Bokca-Ywicona u ap.)
Hroro no pazneny 34 34/1411 | 36,3
Hroro 3a cemectp 34 34/141 | 36,3 DK3aMeH
HToro no gucLuIninHe 34 34/141 | 36,3 JK3aMeH TIK-2,0T1K-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce npenomaBanus — AUCHUIUIMHBL  «l[naHupoBaHMEe — SKCIIEPUMEHTa»
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,
JUI  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 mnpodaeHHor Teme. [lpu
MPOBEJICHUH MPAKTUYCCKUX 3aHSATHI HCIOJB3YETCS METOJ KOHTEKCTHOTO OOy4YeHUs, KOTOPBIi
MO3BOJISIET YCBOUTH MaTepuall MyTEM BBISBICHUS CBSI3€M MEXAY KOHKPETHBIM 3HAHUEM U €ro
MIPUMEHEHUEM.

[Ipy BBINOJIHEHUM MPAKTUYECKUX 3aHIATHM HCIOJIb3YETCS TEXHOJOTHUS KOJUIEKTUBHOTO
B3aUMOJICUCTBUS. 3aHATUS MPOBOIATCSA B BUIE OOCYXKICHUS MOJYYEHHOTO 3aJaHusi, IPU STOM
CTYIEHTBl pabOTalIOT COBMECTHO C TOCIEAYIOIIUM TPYIIOBBIM aHAIH30M TOTYyYEHHBIX
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 3aIaHUH, B
MpoIIecce MOATOTOBKU K KOHTPOJIBHBIM pab0TaM M HTOTOBOM aTTECTAIIUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOM aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpPaTypa:

1. Menbuuuenko, A.C. AHanu3 JaHHBIX B MaTepuaioBeeHun © yueOHoe mocobue / A.C.
Menpandenko. — MockBa : MUCUC, [6. r.]. — Yacte 1 — 2013. — 72 c. — ISBN
978-5-87623-666-1. — TekcT: anekTpoHHbIi // JIaHb : 2IEKTPOHHO-OMOIMOTEYHAsI cUCTEMa. —
URL.: https://e.lanbook.com/book/117168. (mara obpamienus: 22.09.2020)— Pexxum mocryma:
JUIS aBTOPU3. MTOJIb30BaTENICH.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. Annep, IO.I1. Metogonorus 1 npakTuKa MJIaHUPOBAaHUS dKcnepuMmeHTa B Poccun :
monorpadus / FO.I1. Annep, FO.B. I'panosckuii. — Mocksa : MUCHUC, 2016. — 182 ¢c. — ISBN
978-5-87623-990-7. — TekcT : anexTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAS


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

cucrema. — URL: https://e.lanbook.com/book/93686 (nara oopamenwus: 17.12.2019). — Pexum
JOCTYTIA: JUIS aBTOPU3. ITOJIb30BaTEINEH.

2. Menpauuenko, A.C. Maremarudeckass CTaTUCTHKAa W aHAW3 JAaHHBIX . ydeOHOE
nocobue / A.C. Menbanuenko. — MockBa : MUCHUC, 2018. — 45 c¢. — ISBN
978-5-906953-62-9. — Tekcr : anekrpoHHblii // JIaHb : 37eKTPOHHO-OMOIMOTEYHAsT CUCTEMA. —
URL.: https://e.lanbook.com/book/108035 (mara obpamenus: 18.12.2019). — Pexkum goctyma:
JUIsL aBTOPU3. MOJIb30BATEIICH.

3. Crenanos, I1.E. ITnanupoBanue s5KcriepuMenTa | yaebno-meroauueckoe mocoowue / I1LE.
CremanoB. — MockBa : MUCUC, 2017. — 22 c. — Teker : snekrponHbiii // Jlawp :
9JIeKTpoHHO-OMbmmoTeunas cuctema. — URL: https://e.lanbook.com/book/108113 — Pexwum
JIOCTYTIA: JUIS aBTOPU3. TIOJIb30BaTENEH.

B) MeToauyeckue ykasaHus:

1. CratucTuyeckue MeToIbl 00pabOTKH M aHAIHM3a YHCIOBOW WH(POPMAITUU, KOHTPOJISI U
ynpasieHus: kauectBoM npokara/M.M. Pymsanues, C.A. JleBannosckuii, H.A. Pyunnckas, K.E.
UYepxkacos, A.B. JlorunoB. — YueO6Hoe nocodue. — Marautoropck: M3a-so 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) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammHoe o0ecneuenne

Haumenosanue [10 Ne morosopa Cpoxk neficTBuUS JTULIEH3UU

MS Windows 7

Professional(mms  [[A-1227-18 ot 08.10.2018 11.10.2021

KJI4CCOB)

MS Office 2007

Professional Ne 135 ot 17.09.2007 OeccpouHo

FAR Manager CBOOOJHO PAaCIPOCTPaHIEMOe 0eccpoyHO

STATISTICAB.6 |K-139-08 ot 22.12.2008 0eccpouHo
IIpodeccnonanbHble 0a3bl JaHHBIX H MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa

DnekTpoHHas 0a3a mepuoauvYecKux n3ganuii East
View Information Services, OO0 «MIBUC»
HamnmonaneHass uH(pOpMaMOHHO-aHATUTUYECKAS
cuctema — Poccuiickuii  umumexkc Hayunoro|URL: https://elibrary.ru/project risc.asp
nutupoBanus (PHI)

[Touckoras cucrema Axkanemust Google (Google
Scholar)

Nudopmanmonnas cucrema - EnawmHOEe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM
®denepanbHOE  TOCYIApCTBEHHOE  OFOKETHOE
YUPEIKIACHUE «DenepanbHbIit uncrutyt|URL: http://www1.fips.ru/
NPOMBIIIEHHOW COOCTBEHHOCTH))

Poccuiickas  T'ocynmapcTtBenHass — OuOiamoTeka.
Karanoru

https://dlib.eastview.com/

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

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

https://www.rsl.ru/ru/4readers/catalogues/
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DOneKkTpoHHBIE pecypcbl Ooubmmoreku MITY
uMm. ['.11. HocoBa

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIHTILIHHBI (MOILYJIs1)

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

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

MarepuanbHO-TEXHHUECKOE 00ecrieueHre AUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIMOHHOIO THUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIUMU Ui MPEJCTaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPAaHEHMs, NepeAayd U
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELMAJIN3UPOBAHHON MEOEIBIO.

2. Y4eOHast ayquTOpus UIs MPOBEICHHS MPAKTUUYECKUX 3aHATHI OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIY)KallUMU Ui IpPEJCTaBICHUA YydeOHOI
uHpopManuu OOJIBIION ayAUTOPUH: MYJIbTUMEIUHHBIMH CPEICTBA XPaHEHHs, NEepeaaydl U
npezcTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIMBHUYaJbHBIX KOHCYJbTALUH, TEKYLIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallMy OCHAIIICHA!

- KOMITBIOTEpHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B BJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. [TomenieHue 1j1si CAMOCTOSITEILHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

5. llomemienue Uit XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYKUBaHUS Y4eOHOTO
000py/I0BaHUs OCHAIIICHO:

- CHIeNMaAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHHs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTA y4eOHOTro 000py10BaHMS;

- mkadamu I XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAIINY H MaTEPUAIOB.
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Ipuioxenne 1

Y4yeOHO-MeTOAHYEeCKOe 00ecTieYeHne CAMOCTOSITeIbHOI padoThl 00y4aromuxcst

Ouenounbvie cpedcmea 0l NPOBEOCHUS MeKyule20 KOHMpPOJas 6 6uoe ayoOumopHou
Konmpoavuou pabomul (AKP)
Ilepeueny mem 0151 NOO20MOBKU K CEMUHAPCKUM 3AHIMUSIM.

VcxonHple AaHHBIE Ui IPOBEIEHHUS IPAKTUUECKUX 3aHATHM IpelacTaBieHbl B 16
BapHUaHTax CIy4alHbIX BBIOOPOK (00beM BBIOOPKH — N = 59), OMH U3 KOTOPBIX MPUBEACHA HUXKE.

% C % Cr %Mn Ni Ti HRC Kn v

2,49 15,21 5,75 2,87 1,52 61,04 501 16,58
2,15 17,83 4,58 2,4 1,16 62,17 7,76 9,22
2,01 17,15 3,26 2,98 1,24 61,49 6,06 17,97
2,62 19,33 5,46 2,6 1,18 60,08 11 5
2,54 15,57 3,34 1,85 1,39 62,65 85 16,17
2,11 16,55 5,78 1,76 1 5934 1042 4,66
3 16,99 5,59 2,9 1,66 60 11,96 5,9
2,99 20,92 4,9 1,02 1,93 59,32 635 10,71
2,82 17,85 3,46 2,97 1,06 61,95 513 10,15
2,06 19,69 4,52 1,87 1,69 60,51 8,47 8,38
2,56 17,95 4,02 1,47 1,43 62,01 6,46 5,26
2,67 16,49 5,78 1,95 1,96 61,68 11,19 7,29
2,09 18,27 5,88 2,34 1,69 62,68 10,8 17,5
2,64 17,52 3,11 1,13 1,96 59,4 6,56 4,99
2,95 16,23 3,48 1,61 1,09 62,48 6,79 5,04
2,62 15,15 4,82 1,39 1,15 59,62 6,04 6,84
2,55 16,53 3,19 1,08 1,24 59,99 5,23 2,06
2,04 18 5,16 2,13 1,49 62 10,66 2,46
2,17 19,45 3,46 1,04 1,43 59,92 596 12,79
2,97 17,4 3,42 1,88 1,29 60,73 9,94 10,58
2,65 19,8 51 1,56 1,77 62,36 5,22 11,2
2,2 1584 5,66 2,17 1,94 61,97 9,63 9,45
2,39 18,17 4,03 2,03 1,2 62,4 9,84 13,73
2,53 17,61 3,1 2,77 1,97 62,16 8,67 13,62
2,06 17,45 5,56 1,09 1,82 61,26 5,51 10,6
2,16 15,93 5,5 1,22 1,43 62,73 11,34 16,51
2,96 20,44 5,82 2,58 1,03 60,91 9,57 4,07
2,75 19,64 4,54 2,76 1,86 62,55 9,22 7,25
2,7 19,55 5,13 1,15 1,93 62,06 10,19 13,86
2,72 20,36 3,26 1,63 1,5 59,98 10,16 17,61
2,54 19,63 4,03 2,61 1,01 62,49 72 11,12
2,67 15,9 5,08 2,44 1,43 59,56 921 10,51
2,85 20,82 3,21 2,92 1,93 61,28 8,15 2,35
2,28 19,5 5,39 2,29 1,38 60,25 7,9 7,79
2,73 17,63 5,03 1,31 1,56 60,38 10 14,66
2,73 16,78 3,05 1,13 1,38 62,92 7,02 5,39
2,77 16,23 5,87 1,22 1,88 59,66 11,33 3,18

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



2,87 18,35 5,52 1,65 1,26 60,02 11,69 9,92

2,2 16,21 3,07 2,57 1,64 62,35 11,1 6,04

2,2 16,07 4,01 2,58 1,64 61,63 9,74 3,58
2,38 16,97 3,53 1 1 59,39 737 10,42
2,56 15,85 3,87 1,36 1,3 5955 10,14 6,77
2,44 17,19 3,61 2,07 1,84 62,96 11,7 2,96
2,75 17,7 3,2 2,93 1,89 59,7 10,86 6,12
2,26 17,16 5,12 1,99 1,52 60,1 7,63 12,65
2,21 17,94 4,89 1,93 1,58 60,13 10,45 17,72
2,06 15,72 5,72 1,09 1,9 62,42 6,82 12,56
2,71 19,44 4,91 1,6 1,05 61,63 6,52 9,57
2,79 18,06 5,16 2,37 1,45 60,02 7,98 9,93
2,83 15,86 4,37 2,94 1,15 59,92 585 16,12
2,66 18,85 31 2,76 1,38 62,88 5 14,91
2,74 19,49 3,93 2,95 1,69 59,3 7,98 10,96
2,62 15,67 5,91 2,51 1,97 59,61 7,81 7,1
2,56 20,09 3,81 2,74 1,35 62,55 11,44 2,91
2,27 15,81 3,76 1,28 1,87 60,11 11,95 7,01
2,79 19,99 5,7 1,23 1,73 61,97 5,84 2,74

2,7 16,43 4,8 1,84 1,52 60,07 5,93 4,41
2,71 18,82 4,15 2,89 1,46 62,62 10,68 13,85

AKP 1. Ilpaktnueckas nepsuuHas o0paboTKa BEIOOPKH CITydaifHOW BETUYHUHBI
Beruiciute € TOpUMEHEHHEM TporpamMMmHoro mpoaykra Exel crarucruueckue

XapaKTEePUCTHKN (MHHAMAJIbHBIC, MaKCHMalIbHBIC, pa3Max 3HAYEHWH, CpeJHHEe 3HAYCHHS,
CpeIHEKBaIpaTUUECKOe OTKJIOHEHHEe-CTaHJIaPTHOE OTKIOHEHHEe, KO3()PUIMEeHT BapHaluu,
MeAMaHa, MoJia) pacyeTHON BbIOOPKH. TO €cTh BBIMMCINUTD MO HE3aBUCUMBIM (Xi) U 3aBUCUMBIM
(Yi) cnydaifHbIM BeTHUHHAM CIICTYIOIINE XapaKTePUCTHKH:

- MUHUMaJIbHbIE 3HAUCHUS CIy4aiHbIxX BeauduH - (Xi, Yi)min;

- MaKCHMaJTbHbIC 3HAYECHUS CITydaiHbIX BeTHurH - (Xi, Yi)max;
- pazmax — R =(Xi, Yi)max- (Xi, Yi)min;
- cpennee 3HaueHHUE (Xicp, Yicp) = Z(Xicp, Yiep)/N, TIE N — 00BEM BHIOOPKH;

- CpeIHEKBaJIpaTHYeCKOe OTKIOHCHHE=CTaHJApTHOE OTKJIOHEHUE Sy= [X (X —
Xep)?IN]®%Syi = [Z (Yi— Yep)2n]®%;

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

- MenuaHa BbeIOOpKH (Med) — cpenmMHHOE 3HAYCHUE CIIYYalHOW BEIUYMHBI MEXKIY
MHUHUMAaJIbHBIM U MakcuMaibHbIM ee 3HaueHussMu — med (Xi, Yi) = [(Xi, Yi)max- (Xi, Yi)minl/2;
Me/MaHa B OOJIBIIMCTBE CIIy4aeB HE COBMAJACT CO CPETHUM 3HAYCHUEM BBIOOPKHU;

- Moaa BeIOOpku (Mod) — Hambosiee YacTO BCTpEYAIOIICeCs 3HAUCHHE CIydYaiHON
BEJIMYMHBI (OTIPEIeNIIEeTCs aHAIM30M CIIYYaifHON BBIOOPKH WJIH 110 THUCTOTPAMME).

[TocTpouTh rUCTOrpaMMBI CITy4aiHBIX BEJTHMUUH (IpadruecKoe pacrpeieneHne
CIIy4aifHOM BEJIMYUHBI) U CPABHUTH X C TEOPETUUECKUMU PACIIPEICTICHUSIMH.

Jns koHkpeTHOU ciydaiiHoi BenmuumHBI (X, Yj) ee pacmpenerneHue B BBIOOpKE
OTpefenseTcss MOCTPOEHHEM THCTOIpaMMbl. AJITOPUTM 3TOTO IOCTPOCHHS 3aKII04aeTcs B
CIIEIYIOIIIEM:

- Ha OCH OpJAMHAT OTKJajabiBaeTcsi yactora (Nj) WiaM 4acTocTh (Ni/N) — KOJIUYECTBO
3HAQYCHUH CIy4allHOM BEJIMYUHBI, NONANAIOIIMX B OIPEACICHHBII MHTEpPBAl 3HAYCHUM; HA OCU



aOIIMCC OTKJIAIBIBACTCS HECKOJIBKO MHTEPBAIIOB BHYTPU pa3Maxa CIy4alHON BETUYMHBI, YHUCIIO
3THX UHTEPBAJIOB OIPEICISCTCS CTATUCTHYCCKHU, B OOJIBITMHCTBE CITy4aeB 3TO YHCIIO COCTABIISACT
10 unTEpBaioB;

- MPH 3TOM IPOBEPOYHBIMH KPUTEPUSAMH MPABHIBHOCTH MOCTPOCHUSI THCTOIPAMMBI
SIBJISICTSI BBIMIOJTHEHUS YCJIOBHE XN; = N mwium X(Ni/n) = 1.

AKP 2. KoppensiiMoHHBIH aHaIu3 BEIOOPKH

Pacuurath npu momoriy nporpammoro npoaykra Exel (Haxxats Ha kiiaBury fy, BEIOpaTh B
NO3HIIUN «CTAaTUCTHKA» (PYHKIHIO «KOppeT», YKa3aTh KOOPAMHATHI COOTBETCTBYIOIIUX Iap
CIIy4aifHbIX BEJIMYHWH, MOJYYUTh 3HAUYEHHUS MAPHBIX KOA()(PUIMEHTOB KOPPENSIHMH) MOMapHbIE
KO3 PHULIHUEHTHI KOPPEISIUN MEXKIY HE3aBUCMBIMH CITy9ailHBIMU BETMUMHAME — [yjxi+1 W MEXKITY
3aBUCUMBIMU (Yj) U He3aBHUCUMBIMH (X;) IEPEMEHHBIMHU -lyjyi; OMPEACIUTh UX 3HAYUMOCTb
IyTEM CPaBHEHUS C TAOMUYHBIMU, KPUTUIECKUMHU 3HAUCHUSIMH KO3 PHUIHEHTa KOPPEISAIIUH.

Huxe npencraBnena tabiuia ¢ KpUTHYECKUMH 3HaUCHAMU KO3 PUITNEHTA KOPPEISIIUU B
3aBUCHUMOCTH OT 00beMa BbIOOPKH (N) ¥ YpOBHA 3HAUUMOCTH (a); o = 1 — P, TJ1e P — BEPOATHOCTD
COOBITHS.

Kputnueckue 3Hadenns ko3 duimenra Koppensiuu

O0beM BBIOOPKH, YpoBeHb 3HAUNMOCTH, 0
n 0,10 0,05 0,02 0,01 0,001
1 0,98769 0,99692 0,999507 0,999877 0,999988
2 0,90000 0,95000 0,98000 0,99000 0,99900
3 0,8054 0,8783 0,93433 0,95873 0,99116
4 0,7293 0,8114 0,8822 0,9172 0,97406
5 0,6694 0,7545 0,8329 0,8745 0,95074
6 0,6215 0,7067 0,7887 0,8343 0,92493
7 0,5822 0,6664 0,7498 0,7977 0,8982
8 0,5494 0,6319 0,7155 0,7646 0,8721
9 0,4973 0,5760 0,6581 0,7348 0,8233
10 0,4973 0,5760 0,6581 0,7079 0,8233
11 0,4762 0,5529 0,6339 0,6835 0,8010
12 0,4575 0,5324 0,6120 0,6614 0,7800
13 0,4409 0,5139 0,5923 0,6411 0,7603
14 0,4259 0,4973 0,5742 0,6226 0,7420
15 0,4124 0,4821 0,5577 0,6055 0,7246
16 0,4000 0,4683 0,5425 0,5897 0,7084
17 0,3887 0,4555 0,5285 0,5751 0,6932
18 0,3783 0,4483 0,5155 0,5614 0,6787
19 0,3687 0,4329 0,5034 0,5487 0,6652
20 0,3598 0,4227 0,4921 0,5368 0,6524
25 0,3233 0,3809 0,4451 0,4869 0,5974
30 0,2960 0,3494 0,4093 0,4487 0,5541
35 0,2746 0,3246 0,3810 0,4182 0,5189
40 0,2573 0,3044 0,3578 0,3932 0,4896
45 0,2428 0,2875 0,3384 0,3721 0,4648
50 0,2306 0,2732 0,3218 0,3541 0,4433
60 0,2108 0,2500 0,2948 0,3248 0,4078
70 0,1954 0,2319 0,2737 0,3017 0,3799
80 0,1829 0,2172 0,2565 0,2830 0,3568
90 0,1726 0,2050 0,2422 0,2673 0,3375
100 0,1638 0,1946 0,2301 0,2540 0,3211

B Exel 3an0xeHbl popMyIIbl ISt pacdeTa NonapHoro Ko GHUIneHTa KOPPEIsSIHu:

- I xi+1 = 2(Xi— Xiep)( Xi1 — X(i+1)ep) XiXi+1/NSxiSX is1

lyixi = Z(Xi — Xicp)( Yi— ch)YiXi/ nSXiSyi.

3HauYMMOCTh ~ KO3(ppuLMeHTa MapHOH KOppENsLUU  ONpEAEsieTCs  CpaBHEHUEM
dakTHueckoro 3HaueHHs KOd(QQUIMEHTAa KOppeIsiiMU ¢ TaOJMYHOM 3HAYCHHUEM: €CIU



(akTHUecKoe 3HaYeHHEe OOJbIIe TAOJIUYHOTO, TO CYIIECTBYET MEXIY HEH3BECTHBIMU 3HAUMMAs
CTAaTUCTUYECKAs CBA3b, B IPOTUBHOM CIIy4ae TaKOBas CBA3b OTCYTCTBYET.

AKP 3. Ortceuts He3Hauumble (AKTOp aHaTU3HpyeMor BbIOOpKU. OnpeneauTsb
CTATUCTUYECKU 3HAYMMbIE CBSI3U MEXKIY 3aBUCHMBIMU U HE3aBUCHMBIMU MEPEMEHHBIMHU U BUA
PErpecCUOHHOM 3aBUCMOCTH, a TAaK)KE MEKy He3aBUCUMBIMU IIEPEMEHHBIMH.

B nepByto ouepeanr CTpOUTCS KOPPEISIIMOHHAS MAaTPUIA — CHMMETPUYHAsT OTHOCUTEIBLHO
JUaroHaid (aHaJOTMYHO TaOMUIE CIOPTHUBHOTO COPEBHOBATEILHOTO KOMAHJIHOTO HIIU
JTUYHOCTHOT'O YeMITHOHATA) — 00pa3el MPUBOIUTCS HIDKE.

X1 Xz X3 X4 Xs Y1 Y, Y3 Y,

X1 1 Mx1x2 Mx1x3 Ix1,xa Ix1,x5 lyixt Y2,x1 ly3x1 lyaxi
X5 1 Ix2x3 I'x2,x4 I'x2x5 fy1x2 fy2.x2 ly3x2 lyax2
X3 1 r><3,><4 rx\’:},xs I’y1,><3 ry2,><3 ry3,><3 ry4,><3
X4 1 Mxa,x5 ly1.xa Iy2.xa Y3 x4 lyaxa
Xs 1 fy1x5 ly2.x5 MYsxs MYaxs
Y1 1 lyLy2 fyLys fyLys
Y, 1 Y2y3 ly2,y4
Y3 1 fy3y4
Y, 1

3areM 3HaYeHHs KOA((HUIIMETOB MAPHBIX KOPPEIALUNA OTMEYAIOTCS 3HAKOM (), €CIIH 3TOT
KO3 PHUIHUEHT KOPPETSALMH CTATUCTUIESCKH 3a4KM, U 3HAKOM (-), ecii KO3 pHUImeHT Koppemsaun
He3HayuM. J[71s oTcenBaHMs HE3aBUCHUMBIX MepeMEeHHbBIX (X-0B) MPOBOAUTCS (OAUH U3 METOIOB)
CIIeyIOIIas TpoIeaypa: U3 oOImIel KOPPEeIsSIIMOHON MAaTpHIlBl BBIACISICTCS Yy4acTOK ¢ Xiu B
sYEMKax MPOCTABJISIETCS COOTBETCTBEHHO (+) I (-).

X1 | ] X3 X4 Xs Kon-Bo
3HAYNUMBIX
KOppeJALHi
X1 ] - + - 2-1-0
| § 1 H 1 u 2
X3 | - - 1 + - 1-0
Xq |+ - + 1 + 3
Xs | - | - + 1 2-1-0

Takum oOpazom, mocine AByX UTTepanuii octanuck 3 X-a - Xi,Xs3, uXs.

Jlnst BBIOOpaA 3HAUYUMBIX 3aBUCUMOCTEN (110 KOA(PPUIHUEHTY KOPPENIALUN) MEXAY Y-MU U
X-MH, 9TOOBI TIOCTPOUTH PETPECCHOHHBIC YpAaBHEHHs CBSI3M, HEOOXOIMMO MPOAHAIH3HPOBATH
ellle OJJHY YacTh KOPPEJISALIMOHHON MaTPUIbL:

Y, Y, Y, Y, 3HaYNMbIE
Koppensanuu X ¢
Yi
X4 ly1al+ ly2 /- Mysxal+ lyaxal- XicY;,Ys

X3 It xal- Mt xal- Mt xal- Mxaxal- Xy — Het
Koppessanuii ¢ Y
X3 M xal- Mt xal- M xal- M xal/t X3 Yy

X4 M1 xal+ Iaxal+ Mxaxal+ Mx1,xal- XaC Y1, Yo, Y3
Xs Mxixsl- Mxixsl- Mxixsl- Mx1xs/+ XsC Yy
3nay. xoppen. Yic X | Yic Xy, Y,c Xy Ysc Xy, | Yac X3,
X, X, Xs

Ha ocHoBaHuuM 3HaYMMBIX KO3PPHUIIMEHTOB KOPPESIIUHA MeXKAY Y in Xi0oNpeaensieTcs, 4To
HE00XO0/IMMO TOIYYUTh PETPECCUOHHBIE YPaBHEHUS CIEAYIOUIMX BHJIOB U C YUE€TOM OTCEUBAHUS
X-0B:

Y= apt apXyt+ agXy;

Y= a0+ ag Xy,



Ya=ap+ arXy+ aXy;
Ys=ap+ asXz+ asXs;

AKP 4. [Tpu nomonu NpuMEeHEHHS perPECCHOHHOT0 aHaJIN3a PaCCUUTATh KO (HUIIMESHTHI
PErpecCHOHHOTO YPAaBHEHHS.

B AKP 3 ompeneneHbl BHUIBI PETrPeCCHOHBIX 3aBHCHUMOCTEH, KOTOPBhIE HEOOXOIMMO
NOJYYUTh JJISi OLEHHBAHUS, NMPOTHO32 M YIPABJICHUS TEXHOJIOIMYECKHMMHM mporeccamu. s
pacueta KOX(p(GUIMEHTOB YpaBHEHUN &y, IPUMEHSETCS pPACUETHBIH METOJ HaWMEHBIINX
kBagpatoB (MHK) c wucmomnb3oBaHueM HCXOJHOM BbIOOpKM ciydailHbix BennunH. MHK
IpelroyiiaraeT MOMCK AKCTPEMajdbHOro (MUHUMAIBHOIO) 3HAUYeHHUS (YHKUIHMOHATA CYMMBbI
Pa3HOCTH B KBaJpaTe MEXAY (PaKTHUECKUMH U PaCU€THBIMU 3a4CHUSAMH (DYHKIIMHU OTKIIMKA:

F = Z(Ypaxr — yp.m,)2 — min (0). B ypaBHeHHE OACTABISIOTCS OCTPOYHO (HaKTHUECKUE
3HAYEHUA Ypacr- U Ypacu. B BUJE ypaBHEHHMs, nomydyeHHOro B AKP 3. Jlns pemeHust ykazaHHOIO
¢byHKIIMOHAIa HEOOXOJUMO MOJIYYUTh CUCTEMY YPABHEHUI B YACTHBIX MPOM3BOJAHBIX M KAXK0€ U3
YpaBHEHHI NPUPABHATH K Hymo. TakuMm o0pa3oM, moirydaTcs 3HA4EHHsT CBOOOJHOTO UJICHA
ypaBHEHUS dou KOO(PUIIMEHTHl MPU HE3aBUCHUMBIX MEPEMEHHBIX 8 = dyj. I omepaTuBHOTO
pemennss MHK nmpumensiercs nmporpammuoe odecnieuenue Exel (fy — nuneiin). B moanporpamme
«JTUHEIH» YKa3bIBAIOTCS KOOPAMHATHI Yi U X, 3aTeM Habuparotcs nozunuu « MCTUHA» u 3atem
Shift+Ctrl+Enter. B npenBapuTenbHO BbIACICHHOE TT0JIE TPOTPAMMHO TOMELIAIOTCS PE3YIbTaThI
pacueta — KodpUIUEHTHI ag, 8j = axj (IepBasi CTPOKa - COOTBETCTBEHHO YUTATh CIIpaBa HaJIEBO),
KOX(PUITMEHT JTeTePMHUHALINN R? (3-s cTpoka, 1-it cromben) U K03)HUIUECHT MHOKECTBEHHBIN
Koppemsanuun R = (RZ)O‘S, kputepuii @umepa F (4-as ctpoka, 1-wiii crosben). Kpome Toro,
OIIPEJICTISIFOT 3HAYUMOCTh KOA(PPUIMEHTOB TpH (akTopax (Xj) — pacUUTHIBACTCS KPUTECPHSI
Creiomenta t = ai/Syirme ai— koddduimeHt npu i-oM (daktope -Xj, Sxi— CTaHmapTHOE
(cpennekBaapaTUYECKOe) OTKIOHEHHE X;. Paccumrtanubie 3HaueHuss R, F, t cpaBHuBaOT ¢
COOTBETCTBYIOIIMMHU TaOJIMYHBIMU (KPUTHYECKHUMH) 3HAUYCHUAMH. B ciydae, ecnu pacueTHbIe
3Ha4YeHHs1 OoJble TaOJMYHBIX, TO JETAETCS BBIBOJ O CTAaTUCTHYECKOW OJM30CTH K JTMHEWHOU
3aBHCUMOCTH, a/IeKBATHOCTU YPAaBHEHUS peabHBbIM JaHHBIM UCXOAHOM BBIOOpKE M 3HAUMMOCTHU
KO3 (UIIMEHTOB perpeccuucooTBeTcTBeHHO. g ycnmoBuil Hacrosimmx AKP crnpaBeanuBo —
o0beM BbIOOpKH N=59, komuyecTBO (akTopoB - Xi= 1-5. Torma TaGnuyHble (KPUTHUECKHUE)
3HAYEHHs ONPENEIAIOTCA CIeIyIoMHUM 00pa3oM. Riusn = Rip — CM. cTaTUCTHYECKYIO TaOJIMUILy B
AKP Ne 2 — mpu n =59 u yposre 3HauyuMocTH 0 = 0,2 - Rygsn = Rip. = 0,21; Fragn = Fip. — B
craTucTudeckor Tabmune Frgpompenensiercs B suelke Ha  TEPECEUEHUM  TEPBOU
KOJIOHKH(CTOI011a) 3HAaYeHUH 0o0bemMa BBIOOPKM M IMEPBOM TOPU3OHTAIM (CTPOYKU) 3HAYEHUH
CTeneHu cBOOOABI (CTENEeHb CBOOOJBI OINMpenesseTcs] pa3HULEH Mexay 00beMOM BBIOOPKH M
KOJIMYECTBOM (paKTOPOB Xij, CTETIEHb CBOOO/IbI paBHA B HameM ciy4dae 59 — (1-5) = 58 — 54) - Fi6,
=~ 1,49; tren. = tpB COOTBETCTBEHHOM CTaTUCTUYECKOM TaONHMIE ONMpeAesseTcs B s4eike Ha
nepeceyeHnH MepBoi KOJOHKH(CTOOIAa) 3HaYeHUH o0beMa BBIOOPKH M MEPBOW TOPU30HTAIU
(CTpOYKM) 3HAUYEHHH P - BEPOATHOCTH oOecredeHus, npuHuMaeM o = 0,90, BEIOMpaeM tragn, = tip =
1,67.

AKP 5. ITpoBecTu KOppEKTUPOBKY TOUHOCTH YPaBHEHUS PETPECCUN B TEUEHNUU BPEMEHH.

Cornacao TpeboBanusiMm OCT 14-34-90 «CraTHCTHYECKHH TPUEMOYHBIH KOHTPOIb
KAaueCcTBa METAJUIONPOAYKLHN I10 KOPPEIALMOHHON CBS3U MEXKIYy MapaMeTpaMHu» BO3MOKHO
UCIIOJIb30BAaHUE  PErpecCHOHHBIX  3aBUCHMOCTEH  MapaMeTpoB  KauecTBa  (BpEMEHHOE
COIIPOTHUBIIEHUS Pa3pPbIBY, OTHOCUTEIILHOE CY)KEHHE U T.I.) OT (PAaKTOpOB (XMMHUYECKUIH COCTaB
CTallM, TEXHOJIOTUYECKUE IapaMeTpbl Ipolecca) A IPOrHO3UPOBAaHUS CBOMCTB 03
OCYILIECTBIICHUSI pPA3pYILIAIOIUX HCNBITAHUN. [l NpOBEpKM TOYHOCTU MOJEIM IPU ITOM
HaOMpaeTcsi KOHTPOJBHBIM MAacCHB JIaHHBIX, COCTOSALIMX U3 PE3yJIbTaTOB pPa3pyIIAIOIINUX
UCTIBITAHUN OJTHOM JIecATOM IUTaBOK/MapTHii Takoi mpoaykiuu. [Ipu Habope He MeHee 50 mIaBok
WIM OOWH pa3 B KBapTaJl NMPOBOIAUTCS NPOBEPKAa TOYHOCTU IPUMEHIEMON MaTEMaTHYECKON
perpeccun. MeTouKa MpOBEPKH 3aKiIrovaeTcs B ciedyronieM. Habupaercs MaccuB pa3sHOCTEH
MEXIY (PaKTHYECKMMH JaHHBIMH KOHTPOJBbHOH BBIOOPKM U PACUETHBIMHM 3HAUEHHSIMH 110



PErpecCMOHHOMY YPaBHEHHIO (Ypaxr. — VYpacu), PACUUTHIBACTCS CpEIHEE 3HAUEHHE DOTHX
OTKJIOHEHUH W CpPaBHHUBAETCS CO CTATHCTUYCCKUM KpHTEpPHEM (CTaHIAPTHBIM OTKJIOHCHHUEM
napameTpa KadecTBa - Syi). Eciu cpeqHee OTKIOHEHHE MEHEE CTATUCTHUECKOTO apaMeTpa, TO
ypaBHEHHE NPU3HAETCS aJICKBATHBIM pPEalbHBIM YCIOBHUSM. B MPOTHBHOM cilydae MpPOBOJUTCS
KOPPEKTHPOBKA YpaBHEHHS IyTEM H3MEHEHHS 3HAueHHsI ero CBOOOIHOrO wieHa: dp; = o -/+
2Z(Ygpaxr. — Ypacu.)/N, TAE N — 00BEM KOHTPOJIBHOMN BBIOOPKH, 3HAK -/+ ITOKA3BIBET, YTO, €CIIH CPEIHEE
OTKJIOHEHUS AYj IMEET 3HaK +/- , TO KOPPEKTUPOBKA 3HAYECHUS dg OyAET COOTBETCTBEHHO -/+AY;.

AKP 6. [ToctpouTh MaTpuily moJgHOro (pakTOPHOTO SKCIIEPUMEHTA THUIIA 2"—2%n 28,

B ocHOBaHWM CTENeHHOW 3aBUCHMOCTH HPEACTABICHO KOJMYECTBO YPOBHEH
BapbUpoBaHus (akTopoB. MiMeeTcs qBa BapuaHTa ypOBHEH: 2 - MUHUMAJIbHOE M MaKCUMAIIbHOE
3HAYCHHS U 3 — MUHUMAaJIbHOE, MAaKCUMAJIbHOE U CpelHee 3HaueHus ¢akTopoB. B mokasarene
CTENICHHOW 3aBHCHUMOCTH TIPEICTABICHO KOJIMYECTBO (aKTOpoB. [IpM COCTaBICHWU MaTPHIIBI
IUIAHUPOBAHMS JKCIIEPUMEHTa HEOOXOIMMO YUYUTHIBATH UETHIPE CBOWMCTBA CYLIECTBOBAHHS
ypOBHEH  (aKTOPOB: CHUMMETPUYHOCTb, OPTOTOHAIBHOCTb, pPOTATA0CIBHOCTh, YCJIOBHUE
HOPMHUPOBKH.

Onpenenutb K03 GUIMEHTHI YpaBHEHHUS 110 U3BECTHOMY alropuT™My: a; = (Xx;Y;)/n, ao
= Zyi/ n.

AKP 7. TloctpouTth BCce BO3MOKHBIC BAPUAHTHI MaTPHIIBI APOOHOTO SKCIIEPUMEHTA THIIA 231 252,
Omnpenenutb Ko3)OUIMEHTHI YpaBHEHUS [0 U3BECTHOMY airoputmy: ai = (Zxiyi)/n, ap = Zyi/n.

AKP 8. Pacumrarp ko3pdunuent koHkopranuu (koddduiment coriacus) mnpu
9KCIIEPTHOW OLIEHKE BIHMSHUS (aKTOPOB Ha (YHKIMIO OTKIHMKA (IapaMeTp ONTHMHU3AIMU) II0
cienyromeii 3apucumoct: W = 12S/[m?(n®-n)], rae S — cymMMa KBagpaToB OTKIOHEHHil OT
Cpe/IHEero 3HAYEHHsI OLIEHKH SKCIEPTOB, M — YKCIIO SKCIEPTOB, N — YUCIO (HaKTOPOB.

AKP 9. Haiitu »skcTpeMalibHOE 3HAYeHHME TIapaMeTpa ONTUMHU3aLUM B 001acTH
onpezaeneHuss QyHKIUU JBYX U MHOTO(AKTOPHBIX YpaBHEHHH (METOJ KPYTOro BOCXOXKICHHS
bokca-YuiicoHa) ¢ NpPUMEHEHHWEM UTTEPALMOHHOIO IIOIIArOBOrO0 METOAA B HAIPABICHUU
rpagueHTa.

Memoouueckue pexomenoayuu 01 NOO20MOBKU K CEMUHAPY - NPAKMUYECKUM 3AHAMUAM

CemuHap - BUJA TPYNNOBBIX 3aHATHH MO KakoW-1uM00 HaydyHOW, yuyeOHOM M Ipyroii
npo0iieMaTuKe, aKTUBHOE OOCYKJIEHHE YyYaCTHUKAMU 3apaHee IOJIrOTOBJICHHBIX COOOILEHUH,
noknmagoB U T.1. C TEMAaTHKOW CEMMHApPOB CTYAEHTHI 3HAKOMSATCS 3apaHee. AJITOpUTM
MOJIMO-TOBKM K CEMHHApy CIIEAYIOIIUN: BBIOpAaB TEMY, CTYJIEHT COCTaBIse€T CBOH IUIaH-TpaduK
HOJ-TOTOBKH K ceMHuHapy. /L1 npuoOpeTeHus HIMPOKOTro BUACHHS IPOOIEMbI CTYJEHT CTapaeTcst
OCMBICIIUTD €€ B 0011IeM 00heMe; TTO3HAKOMHUTHCS C TEMOU 10 6a30BOMY y4eOHOMY TTOCOOUIO HITH
JIpYroli OCHOBHOM PEKOMEHAYEMOW JINTEPATYpPE; BBIABUTH OCHOBHBIE HJEH, PACKPBIBAIOIINE
JaHHy!0 T1poOJeMy; CBEpUTh HX OINpeAeNieHHus CO CHPaBOYHMKAMH, OSHIMKIONEANUEH;
HOJ-TOTOBUThH IJIAaH-KOHCIIEKT PACKPBITHS JAaHHOW MpPOOJEMBbI; BBIIBUTH HESACHBIE BOIPOCHI U
10/10-0paTh TOMOJHUTENBHYIO JINTEPATYPY U UX OCBEIIECHUS; COCTABUTh TE3UCHI BbICTYILICHUS
Ha OTIEJIbHBIX JIMCTAX AJIS MOCIEAYIOLUIEr0 BHECEHHS JONOJHEHUN U MOATOTOBUTH JOKJIAJ WIN
pe-pepaT g cooOLIEHHST HAa CEMHMHAape; MPOaHAIM3UPOBAaTh COOpaHHBIM Martepuan ajs
JIOTIOJTHU-TEIbHOM MH(OPMAIIMH IO TEMaM CEMHHAPa; TOTOBSCH K BBICTYIUICHUIO HA CEMUHApe, 10
BO3MOXXHOCTH TIPOKOHCYJIbTUPOBATbCA C TIPENOAaBaTeieM; OTHOCUTbCA K COOpaHHOMY
MaTepHaiy, Kak K MCTOUHUKY OyTyIIHX HCCIIeI0BaHUM.

CeMuHapcKkue 3aHATUS PACIIUPSIIOT M 3aKPEIUISIOT 3HAHUS, 3aJ0KEHHbIE B TEOPUU
npeamera. Ha HHMX BBIHOCATCA BOIPOCH, OCOOEHHO HEOOXOAMMBIE JUIsl TPAKTUKH, WU
po0-JI€eMHBIE BOMPOCHI, KOTOPbIE BO3MOXKHO PELIMTh TOJBKO B IPOLECCE COTPYAHUYECTBA.



Cpenu 00s13aTeNnbHBIX TPeOOBAaHUI K CEMHUHApy - MPEIBApPUTEIBHOE O3HAKOMIIEHHE C TEMOW,
BOIPOCAMH M JINTEPATYPOH MO JaHHOU TEME.

CoBpeMeHHas NIpaKTHKa MpeJiaraeT MUPOKUI KPyT TUIIOB CEMUHAPCKUX 3aHATUH. Cpenu
HUX 0CO00€ MECTO 3aHMMAaeT CEMHUHApP-IAUCKYCCHs, € B AMAJIOre XOpOUIO yCBaWBaeTCs HOBas
uHpOpManus, BUAHBI YOXKIEHUS CTYACHTA; 00CYKIAIOTCS MPOTUBOpPEUHs (SIBHBIC M CKPBITHIE) U
HEJIOCTaTKU; sl 00CyXkaAeHus: OepyTcs KOHKPETHBIE aKTyallbHbl€ BOIIPOCHI, C KOTOPBIMH CTY-
JEHTBl IPEABAPUTENIBHO O3HAKOMJIEHBI. Takke B CEMUHAp BKJIIOYAKOTCS BOIPOCH JJIf
UH-TEJUICKTYaJIbHOM Pa3sMMHKM (MHOTJA 3TO JUCKYCCHOHHAs CTaTbs, 10 KOTOPOW CTaBATCS
IpO0-JIEMHBIE BOIPOCHI); JUCKYCCHUS MOXKET Pa3BEPTHIBATHCA 3a0YHO KAK KPYrOBOM CEMHHAp.
Jlanee moaBOIATCS WTOTHM IUCKYCCHM, 3aCIyLIMBAIOTCS M 3aAIIMINAIOTCS NPOCKTHBIC 3alaHUS.
[Tocne 3TOr0 MpoXoaAuT "MO3roBOM MITYpM'" 10 HEPEUIEHHBIM MIPOOJIEMaM TUCKYCCHM, a TAKKe
BBISB-JIIOTCS IPHUKJIAJHBIE ACIEKThl, KOTOpPBIE MOYKHO PEKOMEHIOBATh I BKJIKYECHHA B
KypCOBBIE U TUILIOMHBIE pabOTHl WM B anmpoOanuio Ha mpakThke. Ha ceccum mpernonaBaTenb
000011aeT pe3yapTaThl IPOJEIaHHON CTYIE€HTOM pabOThlI.

CeMUHapbI-IUCKYCCUU TPOBOJATCS C LEJIbI0 BBIABICHUS MHEHHS CTYJEHTOB IO
aKTyaJIbHBIM BOIIPOCAaM U3Yy4aeMOI0o IIpeaMeETa.

CeMuHap-ucciaeloBaHUE TpEANoiaraeT IpeABapUTENbHYI0 pabdoTy - HamucaHHe
pede-para, HOKIa1a 110 UTOraM ONBITHONW pabOThl. YUacTHe B HEM - 3TO, NMPEKIE BCEro, AUAIOT
CTy-IIEHTa ¢ TpernoaaBaTeneM. Pe3ynpraTel 00CyKIal0TCsd HAa CEMUHApE ¢ HArJSIIHBIM MOKa30M
UC-CJIEIOBATEILCKOIO MaTepuasia (CXeMbl, TabauIpbl, rpaduKy, JUATHOCTUYECKUE METOJHUKH).
YactuuHo MaTepuan MoxeT ObITh BKItoueH B BKP. IIpu noaroroBke k ceMuHapy-1ccie0BaHUIO
CTYACHT M3y4YaeT pe3yJibTaTbl TEOPETUUYECKUX HCCIEeOBaHMH, cocTaBisgeT OuOiaMorpaduio mo
TEeMe, YUUTCS MUCaTh 0030pbl 10 TEXHUYECKON 3a/1aue-1polieme.

[IpobnemHbI ceMHUHAp TOTOBUTCS MPENoJaBaTeNeM JOCTaTOYHO OCHOBATENbHO:
noJ-0uparorcs NpodaeMHbIe U KOHTPOJIbHO-IIPOBEPOUYHBIE BOIIPOCHL. Takoil ceMuHap BO3MOKEH
TOJIBKO TI0CJIE MNpOXOKAeHUs TeMbl. K HeMy CTyOeHTBI TOTOBATCA IO JIMTEPATYPHBIM
HUCTOYHHU-KaM: MOHOrpaduu, CIpaBOYHUKHU, CIOBapH, KypHaibl. K mpobiemHOMY cemMuHapy
IIPOCMaT-pUBAETCs JIUTEpaTypa B PaMKaX pa3jIU4HbIX MCCIEN0BATEIbCKUX IIKOJI (HAaIpUMEp
"TpaauIIMOHHBIC U HETPAAUIIMOHHBIE TIOJIXOIBI K TTpo0ieme").

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

- paszeneHue CTYJEHTOB Ha TPYyNNbl MO HX JKeJaHHIO (C 00s3aTeNIbHBIM Y4acTHEM
CTY-JI€HTa C YCTOWYMBBIM MHTEPECOM K JAHHOMY MpPEAMETY);

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

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

- 00s13aTeNnbHOE MPeIBapUTEIbHOE OTPaHUYEHUE 110 BPEMEHH KaXKA0T0 3Tana 3aHATui;

- OKCIIEPTHBIN aHAJIN3 ¢ pacuyeToM Kod(hdUllMeHTa KOHKOPIAIHH;

- OIICHKA PabOTHI IPYIIIBI IPEToIaBaTeNeM;

- IPOBE/IEHNE CAaMOOIICHKHU.

Ipumepnuiil nepeuenv mem pehepamos 8 gude uHOUBUOYaIbHbIX domawuinux 3aoay (M/3)

1. OCHOBHBIE TOHATHS W3 TEOPUU BEPOSTHOCTH M MATEMAaTHUECKOH CTATUCTHKHU
(reHepanbHas COBOKYMHOCTb, BEIOOpKA CIy4YailHBIX BEJIMYUH, XapaKTEPUCTUKU BHIOOPKH).
2. TlomsatTme o BHJAaX IUIAHUPOBAHHUA MaTEMaTHYeCKOro M (U3UYECKOTO
HKCIIEPUMEHTOB, MPUHIUIIAX TEOMETPUUYECKOT0 U (PU3NUECKOro Mo1001st 0ObEKTOB YIIPaBICHHUS.
3. Texymuii KOHTPOJIb MPOSYKIIHMH.
4. TlpuHuumnel BbIOOpa KOHTPOJUPYEMBIX MapaMeTpOB M HUX YpPOBHS B CTaHAapTax Ha
METAJITYPrUUYECKYIO IPOAYKLIUIO.



5. Craructuueckoe 00OCHOBaHHE O00BbeMa BBIOOPKHM IMpPH KOHTPOJE Y IMOCTABIIUKA H
MoTpeOuTeIIsI.

6. KoHTposbHbBIE KapThI.

7. O0wias cxeMa ynpasieHHsI TEXHOJIOTHYECKUM 00BEKTOM € alallTUBHBIM OJI0KOM

8. Teopernueckuii MoAX0A, MAaTEMAaTHUECKOE CHUMYJIMPOBAHUE YCIOBHH IKCIEPUMEHTA,
(bu3u-ueckuil SKCIepUMeHT.

9. YcnoBus noaodus pusnueckoro 00beKTa U MaTepHaIbHON KOIUH.

10. Be16op Haun6osee 3 peKTUBHOM CXEMBI SKCIIEPUMEHTA.

11. CocraBneHue ImiaHa IPOBEIEHUS SKCIEPUMEHTOB pa3HbIX YPOBHEW (OIBITHBIH,
71a00paTOPHBIH, HOJIYIIPOMBIIIICHHBIH, IIPOMBIIIICHHBIH, U3rOTOBJICHHE
OTIBITHO-TIPOMBILIUIEHHOH TAPTHH).

12. Buasl napamMeTpoB ONTUMH3ALUHU, 000OIIEHHBIN TapaMeTp ONTUMM3ALNHU, QYHKIHS
KeNaTeIbHOCTH.
13. Be16op Tuma MaTeMaTu4ecKor MOJTMHOMHAILHON WJTH MHOW MOJIEITH.

14. IIpaBuna nocTpoeHUs IIAHOB — JPOOHBIX PEIUIHK.

15. Pucku mpu MCHONb30BaHUU IUIAHOB C JPOOHBIMM PEIUIMKAMU — BIIMSHUE Ha
TOYHOCTH MIPOTHO3UPOBAHUS (PYHKIIUHN OTKIIMKA.

16. THIIBI IIAHOB SKCIIEPUMEHTA — JIBY- M TpeX (axtophble mwianbl Tuma N = m" (N —
HEOO0X0/IMMOE KOJHMYECTBO OIBITOB, M — KOJUYECTBO YPOBHEH BapbUPOBAHHS CIy4ailHBIX
($hakTopoB, N — KOJIUYECTBO (PAKTOPOB).

17. Koadpdumment xorkopaamuu (K03(QPHUIMEHT COTIacusi) MPU SKCIIEPTHOW OIEHKE BIUSHUS
¢bakTOpoB HA PYHKIMIO OTKIUKA (TTapaMeTp ONTUMU3AIIHH).

18. OcHOBHbBIE CBOWCTBa MaTpHIbl MAaTEMATUYECKU IUIAHUPYEMOT'O 3KCIEPHMEHTa
(OpTOro-HaJIbHOCTh, POTOTA0EIBHOCTh, CUMMETPUYHOCTb, HOPMHPOBKA 3SKCIEPUMEHTAIbHON
MaTpPHULIbI).

19. Meronuka pacuera KO3((UIMEHTOB SMIMPUYECKOTO YpPaBHEHUS [0 JaHHBIM
MPOBEIEHHOTO TUIAHUPYEMOTO SKCIIEPUMEHTA.

20. CBsa3b 3 dexTa hakropa ¢ KOdPPUIHEHTAMU ypaBHEHHUS.

21. Kputepuu onTuManbHOCTH MJIAHOB 3KCIIEPUMEHTA.

22. BBejeHue B pelIeHHE MO MOMUCKY ONTHUMAIbHOIO SKCTPEMAJIbHOIO 3HAYECHUs
napaMerpa ONTHMMM3AlMM B 0O0JacTU oOmpeaenaeHus (QYHKIMM JABYX M MHOTO(AKTOPHBIX
ypaBHEHMH (METOJl KpyTOro BocxoxaeHus bokca-Yuiicona u np.).



IIpunoxenne 2

OuneHoYHBIE CpeICTBA /15 NPOBeIeHUs! IPOMEKYTOUYHOM aTTecTaluu
IIpoMexyTouHas aTrrTecTanus HUMEET LENbK  ONPENEIUTb CTEHNEHb JOCTHKEHHS
3aIJIaHUPOBAHHBIX PE3YJIbTaTOB 00YUYEHHUS O AUCHUIUIMHE (MOAYIIIO) 32 CEMECTP U IPOBOJUTCS B
dbopme 3K3aMeHa.
JlaHHBIN pa3iena COCTOUT UX JBYX IIyHKTOB:
a) Ilmanupyemple pe3ynbTaTbl OOYYEHHS W OIICHOYHBIE CPEACTBA MJIsi IMPOBEACHUS
IIPOMEKYTOUYHOM aTTECTALUN.
6) Ilopsimox mpoBeAeHHS MPOMEKYTOUHOW aTTECTAllMM, II0Ka3aTed M KPUTCPUH
OLICHUBAHMSI.



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

CTpyKTypHBII
3JIEMEHT

KOMIICTCHIIN U

[Tmanupymble pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Koa n CoAECpPKaHUE KOMIIETCHIIUH

OIIK-4—- roTOBHOCTBIO COYETATh TEOPUIO U MIPAKTUKY JUIsl pELIEHHS] MHKEHEPHBIX 3a]1a4

3HaTh - ocHOBHBbIE onpenencHus | [lepeueHb TeopeTHYECKUX BOMPOCOB K IK3aMeHY
IIAHUPOBAHUA 1. CBeneHus U3 TEOPUHU BEPOSITHOCTU U MATEMAaTUYECKON CTAaTUCTUKH (T€HEpaJIbHAsi COBOKYITHOCTb,
9KCIICpU-MCHTA, BBIOOPKA CITy4alHBIX BEIHYWH, XapaKTEPUCTUKU BEIOOPKH).
- KIaCCH(HUKALHIO 2. Busipl niaHUpOBaHUs MATEMAaTUYECKOTO U (PU3HMUECKOT0 IKCIIEPUMEHTOB, IPUHIUIIBI TEOMETPUYECKO-TO
CI10c0-00B BHIOOPA IUIAHA | i1 (hH3MUECKOTO T10/J00Hs 0OBEKTOB YIIPABIICHHS.
IKCIIC-PUMCHTA, 3. [lopsiok npoBeAEHUS TEKYIIETO0 KOHTPOJIS MPOITYKIUH.
TEOPETUIECKUE OCHOBBI 4. IlpuHUMIBI BBIOOpA KOHTPOIUPYEMBIX MapaMEeTPOB M UX YPOBHS B CTaHAApPTaX Ha METAJLTyprHYECKYIO
pacyera K03 u-UHUEHTOB | IpoayKIHIO.
SMIINPUICCKHUX 5. Cratuctuueckoe 000CHOBaHUE 00beMa BEIOOPKU MPU KOHTPOJIE y MOCTABIIUKA U TOTPEOUTETIS.
YPaBHEHUH perpeccuu; 6. MeTo1pl TOCTPOEHUSI KOHTPOJIbHBIX KapT.
- OCHOBBI COCTABJICHUA 7. O01IyI0 CXeMy YIIpaBJICHUS TEXHOJIOTHUECKUM 00BEKTOM C aJalTHBHBIM OJIOKOM.
MaTpHlI II0JIHOT'O H 8. Teopernueckuil MOAXO0J, MAaTEMAaTUYECKOE CHMYJIHPOBAHME YCIOBUM SKCIIEPUMEHTa, (PU3HUECKUN
Ipo0-HOro (HhaKTOPHOTO JKCIIEPUMEHT.
OKCIIC-PUMCHTA, 9. YcnoBust mogo0us GU3nIecKoro 00beKTa U MaTepruaaIbHON KOMUH.
- METO/IMKY pacyeTa 10. MeToas! BeIOOpa Harbosee 3¢ (HheKTUBHOM CXEMBbI HKCIIEPUMEHTA.
Ko3-¢duinenta 11. VYcnoBus cocraBieHus IJIaHA TPOBEIACHHUS JKCHEPUMEHTOB pa3HBIX YpPOBHEW (OMBITHBIM,
KOHKOpAa-Iinu nabopaToOpHbIN, MONYMPOMBIIUICHHBIH, MPOMBIIUICHHBIH, W3TOTOBICHHE  OMBITHO-POMBIIIICHHON

MapTUH).
Ymeth - 3¢ (eKTUBHO IIpumepHble NpakTHYECKUE 321aHUS I IK3aMeHAa

pUMe-HATh METOIbI
MJIaHUPO-BAHUS
JKCIIEPUMEHTA;

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

1. Haxomuth 3KCTpeMaibHOE 3HAYCHHE TMapameTpa ONTUMH3AIMKA B OOJAcCTH ompenencHus (yHKIUU C
MPUMEHEHUEM UTTEPALMOHHOTO MOIIAr0OBOr0 METO/Ia B HAIIPaBJIECHUU r?anHeHTa.

2. Crpoutb BapHaHThl MaTpPUIIBI JPOOHOrO SKCHEPHUMEHTa THIIA 2%t 25‘2;onpe)1ens[TL K03 HULIHEHTHI
ypaBHEHHS 10 U3BECTHOMY aropuT™y: & = (ZXiY;)/n, ap = Zyi/n.

3. CtpouTh MaTpHIly OJHOTO (PaKTOPHOTO SKCTIIEPUMEHTA THUTIA 2" 2% u 23 onpenensaTh Ko3QhuImeHTs
ypaBHEHHS 10 U3BECTHOMY allropuT™My: & = (ZXiY;)/n, ap = Zyi/n.

4. TlpoBoaWTh KOPPEKTHUPOBKY TOYHOCTH YpPaBHEHHUS PErpecCHd B TEUEHHWHW BPEMEHU IO MACCHBY
pazHOCTe Mexay (PaKTUYECKHMMH JAHHBIMH KOHTPOJIBHON BBIOOPKM W PACUETHBIMU 3HAUCHUSMHU II0




CrpyKTypHBII

[Inanupymsble pe3ysbTaThl

DJIEMEHT OrneHOYHBIC CpPE/ICTBA
0o0y4eHus

KOMITETECHLINU
- COCTaBJISITh MAaTPHUILY PErPECCUOHHOMY  YPAaBHEHMIO  (Ygpacr—Ypacu.). ECIH CpelHEe OTKIOHEHHE MEHEEe CTaTHCTHYECKOIO
MOJTHOTO U JPOOHOTO napamerpa- CTaHJapTHOTO OTKJIIOHEHHsS S, TO ypaBHEHUE MPU3HAETCS aeKBaTHBIM. B IPOTUBHOM Citydae
(bakTOpHOTO IIPOBOJIUTCS KOPPEKTHUPOBKA YPAaBHCHHS IyTEM M3MEHEHHS 3HAYEHHsS €ro CBOOOIHOIO 4jeHa: aoy = o -/+
AKCIIEPU-MEHTA; Z(Ypaxr—Ypaca.)/N, THE N — 00BEM KOHTPOIBHOI BBHIOOPKHM, 3HAK -/+ IOKA3bIBET, YTO, €CIM CpEIHEe
- MPUMEHATH B paboTe OTKJIOHEHHS AY; UMEET 3HaK 1/-, TO KOPPEKTUPOBKA 3HAUYCHUS 8g0YyAET COOTBETCTBEHHO -/+AY;.
AKCIIEPTHYIO OIICHKY 5. PaccuuteiBath KOI((UIMEHTHI PETPECCHOHHOTO ypaBHEHHUs (MO BBIOOPKE, MPEIIONKCHHON
3HA-YUMOCTH (aKTOPOB, | IIpermoaBaresieM) Mocie MPOBEASHUS KOPPEISIIMOHHOTO aHaIn3a, OTCEMBAaHUS HE3HAYMMBIX (DAKTOPOB U
OT-PEEIISIIOLTUX OTIPEJICTICHUS CBS3U 3aBUCUMBIX U HE3aBUCHUMBIX ITEPEMEHHBIX.
(GYHKIMIO OTKIIMKA

Bnagets - MPAKTUYECKUMU 3aanue Ha penieHune 3a/1a4 U3 NPO(PeCHOHAJILHOI 00J1aCTH, KOMILIEKCHbIE 3aTaHusI

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

- MeToJ1aMu (PU3HUECKOTO
U TEOMETPUICCKOTO
MO-100HS;

- ipopeccroHaIbHBIM
SI3BIKOM TTPEIMETHOM
001acTH 3HAHUS

1. Merogamu pacuera KOI(UIIMEHTOB PErpecCCHOHHOTO YypaBHeHUss ¢ npumeHenneM MHK wu
ONpEACICHUEM IapaMETPOB KadecTBa IOJYYEHHOTO YPaBHEHMS IO IOKA3aTeNsM R4 R, F, t, Seu
(cOOTBETCTBEHHO KO3(pUIMeHTa AeTepMUHALMU, KOIPPUIIMEHTa MHOKECTBEHON KOPPETAINH, KpUTepUs
®dumepa, korpdunrenta CTboI€HTa, OCTATOYHOTO CTAaHAAPTHOTO OTKIOHEHHUS).

2. IlpaBmiamMu paoKa3aTeNbCTBAa aJIeKBAaTHOCTU YPAaBHEHMsI pEallbHOMY IIPOLECCY IYTEM CpaBHEHUS
BBIIIEYKA3aHHBIX B M. | mapaMeTpoB ¢ UX TaOJMYHBIMU 3HAYEHUSMHU B 3aBHCHMOCTH OT 00beéMa BBIOOPKH,
3HAYUMOCTH ITOKA3aTENEH.

3. HaBblkamMu uccienoBaHMs U HOCTPOEHHS (PU3MYECKMX MOJeNeil MpoLeccoB ¢ Y4eTOM INPHHIMIIOB
noxo0us.

4. KOMITJIEKCHBIM MOJXOJ0M K DPELICHHIO 33/a4 IUIAHUPOBAHMS HKCIEPHUMEHTa C BBIOOPOYHBIM H/HIU
CYMMapHBIM HCIIOJIb30BAHUEM BBILIETIPEACTABICHHBIX MPUEMOB, MPAKTUK, TEXHOJOTHH NJs MOJy4eHHUS
3¢ (HEKTUBHOTO KOHEYHOTO pe3yJbTaTa.

5. IlpuemaMu KpyTOro BOCXOXJEHHS IpPH TIOUCKE OSKCTPEMAIbHBIX 3HAu€HUN (YHKIUM OTKIIHUKA,
rapaMeTpa ONTUMU3ALNN.

Kon u conep:xxanne komnerenmuu: [1K-2 - cnocoOHOCTBIO BEIOMpPATh METOIBI UCCIICA0OBAHMUS, TUTAHUPOBATH U TTPOBOJIUTH HEOOXO0IUMBIC

OKCIICPUMCHTBI, MHTCPIPECTUPOBATDb PE3YJIbTAThI U ACJIATh BHIBO/IbL

3HaTh

- METOJIbI TUTAHUPOBAHUS
AKCIIEPUMEHTOB Pa3HOIO
YPOBHS;

Hepeqeﬂb TCOPETHYECCKHUX BONIPOCOB K 3K3aMECHY

1. [IpaBuia mocTpoeHuUs MIAHOB — APOOHBIX PETLIHK.
2. Pucku npu MCrosIb30BaHUHU TUIAHOB C APOOHBIMHU PEIUIMKaMU — BIMSIHUE HA TOYHOCTh IPOTHO3UPOBAHUS




CrpyKTypHBII

[Inanupymsble pe3ysbTaThl

3JIEMEHT OneHoyHbIe CpeacTBa
0o0y4eHus
KOMIIETEHIINH

- C1IOCOOBI cocTaBNeHusT | QyHKIMU OTKIIMKA.

TJTAHOB 3. Tumbl NIaHOB JKCHepUMeHTa — ABY- U Tpex (axropusle miansl Tna N = m" (N — Heob6xomumoe

MaTeMaTU4ECKO-TO KOJIMYECTBO ONBITOB, M — KOJMYECTBO YPOBHEW BapbHUpPOBAHUS CIydailHBIX (paKTOPOB, N — KOJMYECTBO

IKCIIEPUMEHTA; (bakTopoB).

- IPOLIEyPHI TTOUCKA 4. Metonsl pacuera kod(dduirenta KoHKopaanuu (kodpuiueHTa corjaacus) Ipu SKCIEPTHON OLIEHKe

OII-TUMAJTBHBIX PEIICHUN | BIUSHUS (DaKTOPOB HA (YHKIIMIO OTKIIMKA (TTapaMeTp ONTUMH3AINN ).
5. OcHOBHBIE CBOWCTBAa MAaTpPHUIIBI MAaTEMaTUYECKH IUIAHUPYEMOTO SKCIEPUMEHTa (OPTOTOHAIBHOCTD,
pPOTOTabETBLHOCTh, CHMMETPUYHOCTH, HOPMHPOBKA IKCIICPUMEHTAITBHONW MaTPHIIHI).
6. Meroauky pacyera KOd(h(GUIMEHTOB OHMIHPUYECKOTO YpPAaBHEHHUS MO JaHHBIM MPOBEICHHOIO
IUTAHAPYEMOTO IKCIIEPUMEHTA.
7. Ca3b addekra daktopa ¢ kKodphumeHTaMl ypaBHEHHUS.
8. Kputepuu onTHMaibHOCTH TUIAHOB SKCIICPUMEHTA.
9. Metoapl pelieHus MO MOUCKY ONTHMAIbHOTO AKCTPEMAIbHOTO 3HAYEHHS MapaMmerpa ONTHUMH3AINHN B
obiactu ompeneicHusl QYHKIUH ABYX W MHOTO(AKTOPHBIX ypaBHEHUH (METOJ KPYTOTO BOCXOXJICHUS
boxkca-Yuiicona u np.
10. Kputepun onTUMalbHOCTH TUIAHOB SKCIEPUMEHTA.

YMmeTh - IPUMEHSTH METOBI IIpumepHbIe MPaAaKTHYECKUE 32IAHNUS I IK3aMeHAa

IUTAHUPOBAHUS
DKCIEPU-MEHTOB PAa3HOTO
YPOBHS ;

- COCTAaBJIATh IUIAHbI
Ma-TeMaTUYeCKOTro
IKCIIEPU-MEHTA;

- HaXOJIUTh ONTUMAJIbHbIE
pELIeHUs U3BECTHBIMU
MeTOoIaMH1

1. PacuutsiBaTh K03 PUIMEHT KOHKOpAALUHU (KO3(DPHUIIMEHT coryiacksi) MpU HKCIIEPTHOM OLIEHKE BIHUSIHUS
(akTOpOB Ha (PYHKIHUIO OTKJIMKA (TapaMeTp ONTHMU3ALINN).

2.0T1cenBaTh HE3HAYMMBIC (DAKTOP aHAIM3HPYEMOH BBIOOPKH, 3aJaHHON mperoaaBareneM. OmpenensiTb
CTaTUCTUYECKM 3HAUYUMBIE CBSI3M MEXKIY 3aBUCHMBIMHU M HE3aBUCHUMBIMH IIEPEMEHHBIMU M BHJa
PErpecCUOHHOI 3aBUCUMOCTH, a TAK)K€ MEX]ly HE3aBUCUMBIMU NIEPEMEHHBIMH.

3. CTpouThb rucTorpaMMy CirydaifHOW BEIMYHMHBI 110 BBIOOPKE, 3aJaHHOH MperoaaBaTesieM.

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

5. CocTaBiATh IUTaH MPOMBIIUIEHHOTO 3KCIIEPUMEHTA 110 HANPABIICHUIO, 33JAaHHOMY IIPETIOIaBATEIIEM.
6. IlpeacraBisaTh cxeMy ynpaBieHUs] 00bEKTOM HCCIIEOBAHNUS, PETYIUPOBAHUS C alalTUBHBIM OJIOKOM.

3aJaHHOMI




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnaaupymblie pe3yabTaThl
0o0y4eHus

O1eHOYHEIE cpe€acTBa

Bnanets

- METOIaMU
IUTAHUPOBA-HUS
9KCTIIEPUMEHTAMH PA3HOTO
YPOBHH,

- METOTUKOM TIOJIHOTO H
JIPOOHOTO
MaTeMaTHYEeC-KOTo
9KCICPUMECHTA;

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

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

1. Metonamu BeIOOpa 3()(heKTUBHBIX MPABUII IPOBEICHUS UCCICIOBAHUIN ISl JOCTHXKEHUS TIOCTABICHHBIX

LEeJIEN.

2. HaBbIkaMu IOCTPOEHUSI TUCTOIPAMM U MHTENIPETALIMU UX PE3YIbTaTOB.

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

HE3HAUYUMBIX (PAaKTOPOB W BHIOOp KOJIMYECTBA YpPOBHEW BapbHpPOBaHUS (DAKTOPOB, HCIIOIH30BAHUE

[IPUHLHAIIOB CHMMETPHH, OPTOTOHAIBHOCTH, POTATabeIbHOCTH, HOpMupoBKH) Trma 2°, 2°, 2% 2°2 ¢ on-
peneneHreM KodpPUIMEHTOB YpaBHEHHUS 10 H3BECTHOMY alropuTMy: & = (Zx;y;)/n, a = Zyi/n.

4. IlpuemamMu TOYHOTO BBINOJIHEHHUS IIJJaHA OKCIIEPUMEHTa B PAa3HBIX YCIOBUAX JIaOOPATOPHBIX,

MOJIYIIPOMBIIUIEHHBIX, IPOMBILUIEHHBIX) C 00€CIIEYEHUEM YEThIPEX IPUHIIMIIOB IJIaHa.

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

palMOHAIBHOTO IIJIaHa SKCIIEPUMEHTA.




Memoouueckue pekomenoayuu 0 HOO20MOBKU K IKIAMEHY

DOK3aMeH SIBJISIETCS HEOThEMIIEMOM YacThiO0 y4yeOHOro Mpolecca U MpU3BaH 3aKPENUTh U
YIOPAIOYUTh 3HAHHS CTYJEHTA, MOJYYEeHHBbIE HA 3aHATUSX M caMocTosTeabHOo. Kpome Toro,
HOJArOTOBKA K 3K3aMEHY HaIlpaBlieHa Ha INPUMEHEHHUE IOJYyYEHHbIX 3HAHWM I pelIeHUs
NPaKTUYECKUX 3a/ad M0 CIEeIHaTbHOCTH, Mpodmio moAroToBku. Ha mpoBexeHue sk3ameHa
OTBOJATCS Yachl 3aHATHH IO PACIIUCAHHUIO.

Cnaue »K3aMeHa MNPENIIECTBYeT paboTa CTyJEHTa Ha JEKUMOHHBIX, CEMHHApCKUX
3aHATUSAX M CAMOCTOATENbHAs paboTa MO W3YYEHHUIO MpeaMeTa U MOATOTOBKU pedepaToB U
KypcoBbIX paboT. OTCyTCTBHE CTyJEHTa Ha 3aHATHUAX O€3 YBOKUTENBbHOW NPUYMHBI U
HEBBINIOJIHEHUE 3aJJaHUN CaMOCTOSITENIbHOW PAa0OThl ABISAETCS OCHOBAaHMEM Il HEIOMYILEHUS
CTY/ICHTA K 9K3aMEHY.

IToaroToBka K 5K3aMeHy OCYILECTBIISETCSI HA OCHOBAHUU METOJIMYECKUX PEKOMEHAALUi
0 IUCIUIIIMHE U CITUCKA BOIIPOCOB U3Y4aeMO AUCIUIUIMHBI, KOHCIIEKTOB JICKIUH, y4€OHIUKOB 1
y4eOHbIX T0COOUH, HayYHbIX cTaTeil, UH(YOPMALMU CPEbl HHTEPHET.

3a 3-4 nHA NOATrOTOBKU 00y4YaeMblil TOJKEH CUCTEMAaTU3UPOBATh 3HAHUS, [TOJIyUEHHBIE B
TedyeHue cemecTtpa. BHauane ciemyer mpocMOTpeTh BECh MaTepHal AUCLUILIMHBI (MOAYJSA) U
OTMETHUTH TPYAHBIE i ce0st Bompockl. O0s3aTeIbHO B HUX pa3o0paThes. B ciiyqae HeynmauyHOTo
pe3yibTara Takoro pasbopa, cieayeT 3alaTh 3TH BONPOCHI IPENOJaBaTeN0 Ha KOHCYJIbTallUU
nepesa SK3aMEeHOM, TOCEIIeHHe KOTOPOH B 3TOM CiIydae SIBJSeTCs MOJEe3HOW M JKenaTenbHon. B
UTOTe Iepell SK3aMEHOM Lel1eco00pa3HO MOBTOPUTH OCHOBHBIE IOJIOKEHHS AUCLUILIUHBI C
OTMETKOMW CTETIEH! YCBOCHUS MaTepHaa.

OcHOBHbIE NpaBUJIa MOATOTOBKU K IK3aMEHY.

1. JIyumie cpa3y COpHEHTHPOBATHCS BO BCEM MaTepHralie 1 000CHOBAHO PACIIOJIOKUTH BECh
MaTepHall COrJacHO 3K3aMEHALMOHHBIM BOIIPOCAM WJIM BOIIPOCaM, 00CYKJaeMbIX Ha cCeMUHapax.
Ota paboTa MOXKET 3aHSATh MHOTO BPEMEHH, HO TJABHOE — ATO OPUEHTHPOBAHUE B HM3ydaeMOU
JUCLUTUIMHE.

2. Cama noaroToBKa He JOHKHO ObITh CBSI3aHA C «3allOMUHAHUEMY, a B IEPBYIO OUEPEb —
C MEePEeOCMBICIIEHUEM MaTepualla, U Jake pacCCMOTPEHHEM aJIbTePHATUBHBIX UACH.

3. CTy#eHT JOIDKeH MpPOJAEMOHCTPHUPOBATH HA JK3aMEHE, YTO OH YCBOWII «BCE», UYTO
TpebyeTcs 1o nmporpaMmme 00y4eHus: WIK 1o MporpaMMe KOHKpETHOro npemnojanarens. [lanee oH
MOYKET BBICKa3aTh WHBIC, HO APTYMEHTUPOBAHHBIE TOUKH 3PCHHUS.

6) HOpﬂ}IOK NMPOBCACHUSA l'lpOMe)KyTO'-IHOﬁ aTTeCTallui, MOKa3aTeJIu U KPUTECPUH
OIICHUBAHUA

[TpomesxyTounas arrectaius rmo aucuuruinie «[lmaHnpoBaHue SKCIEPUMEHTa) BKITFOYAET
TEOPETUYECKHE BOTIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS 00YUYaIOMIMMUCS 3HAHUMN, U
NpaKTUYEeCKHE 3a/laHusl, BBIABISIOIIME CTENEeHb C()OPMUPOBAHHOCTH YMEHHUH W BiaJICHHIH,
IpOBOJIUTCA B (hOpME IK3aMEHa.

DK3aMeH M0 JIaHHOW JUCUUIUIMHE MPOBOJUTCA B YCTHOH (opMe Mo sK3aMeHAllMOHHBIM
OouneraM, KaXAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

Kpumepuu oyenxu (6 coomeemcmeuu ¢  @opmupyemviMu KOMREMEHYUsMU U
NAAHUPYEMbIMU Pe3YTbmamamu 00y4eHuUs):

— Ha OLIEHKY «HeYAOBJIeTBOPUTEJbHO» (1 Gayun)— oOyyaromuiicss HE MOXET MO0Ka3aTh
3HaHWS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHWS HWH(POpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/]1a4;

- Ha OILICHKY «HeYAOBJIETBOPUTEJIbHO» (2 Oaia)-00ydaromuics 1eMOHCTPUPYET 3HAHUS

He Oonee 20 % TeOpeTHUecKoro Mmarepuaia, JOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEILIEHHs POCTHIX 3aa4;

— Ha OLICHKY «YAOBJICTBOPUTEJIbHO» @3 6arma)— oOyyaromuics



JIEMOHCTPUPYETIIOPOTOBBII YPOBEHb COPMHPOBAHHOCTU KOMIETEHIUH, B X0J€ KOHTPOJIbHBIX
MEpPUIPUATUI TOMYCKAIOTCs OMIMOKH, MPOSABISAETCS OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHHH,
HaBBIKOB, OOYYAIOUIMIICS WCHBITHIBACT 3HAYUTENIBHBIC 3aTPYyIHEHHs MpPH ONEPUPOBAHUHU
3HHAHUSAMHU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYAllNH;

— Ha OLIEHKY «X0pouioy» (4 6amia) — oOyJarolIHiics JeMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOECHBI, HO JOIYCKaIOTCS
HE3HAYUTENIbHbIC OMMOKN, HETOYHOCTH, 3aTPYJHEHHUS IPU AaHATUTHYECKUX OTIEepalnsiX, IepeHoce
3HAaHWU U YMEHUH Ha HOBbIC, HECTAHIAPTHBIE CUTYalUH;

— Ha OLIEHKY «OTJIH4YHO» (5 6ayioB) — 00ydaronuiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U INIyOOKOe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBINOJHSAET MPAKTUYECKHE 33JaHus, CBOOOIAHO OIEpUpPYET
3HAHUSAMH, YMEHUSMH, IPUMEHSAET HUX B CUTYaLUAX NOBBILICHHON CII0OKHOCTH.



