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Ilepeuens komnemenyuil ¢ yKazanuem ypoeHei ux popmuposanus

CnocoOeH OCyIIECTBIATh KPUTHUECKUM aHAIU3 MPOOJIEMHBIX CUTYyalluid Ha OCHOBE CUCTEMHOTO T0JIX0/1a, BhIpadaThIBaTh

YK-1 N o
CTpaTeruio AEHCTBUM
VK-1.1 3HaeT npoueypbl KPHTH'IECKOr0 aHaIlH3a, METOIUKH aHAJIN32 PE3yIIBTaTOB HCCIEN0BAHHA 1 pa3paboTKku cTpareruit
MPOBEICHUS UCCIIEI0OBAHUM, OPraHU3alUH MIPOLIECCA TPUHITUS PEIICHUS.
VK-1.2 YMeeT nmpuHHUMAaTh KOHKPETHBIE PEIICHUS JIJIsl TOBBIIEHHS 3P(PEKTUBHOCTH MPOLEAYP aHaIu3a MPoOIeM, MPUHATUS
penieHuii u pa3paboTKu CTpaTEeTuil.
Bnaneer MeTonaMu yCTaHOBJICHUSI IPUYMHHO-CIICICTBEHHBIX CBSI3€U U OMpeAesICHHs] HauboJiee 3HAaUMMbIX CPEAN HUX;
VK-1.3 METOJMKAMH TTOCTAaHOBKH 1I€JIM U OTIPEAEIICHUs CTIOCOOO0B €€ JOCTIKECHHUS;, METOAUKAaMH pa3pabOTKK CTpaTeruil JeHCTBUM
pu MPOOJIEMHBIX CUTYaIIUSX.
OIK-1 Cniocob6eH ¢hopmyIupoBaTh LIETU U 33/1a4d UCCIEA0BAHUS, BBISABIISITH IPUOPUTETHI PEIICHUS 3a]1a4, BRLIOUpPATh U CO3/1aBaTh
KPUTEPUHU OLIEHKH PE3yJIbTATOB MCCIICIOBAHMUS,
OIK-1.1 3HaeT OCHOBHbIC HAyYHBIE HAPABJICHUS PAa3BUTHS HAYKU U TEXHUKHU B 00JACTU XMMUYECKOT0 MAIIMHO- U
arrmapaToCTPOCHHUS.
OIK-1.2 YMeeT aHaIu3upoBaTh COCTOsHHE HAYYHO-TEXHUYECKOU MPpoOIeMbl B 00JIACTH XUMUYECKOT'O MAITMHO- U
arrmapaToCTPOCHUS U HAa 3TOW OCHOBE ONPEAECIUTD LIEJIb UCCIEA0BAaHNS, METObI U CPEACTBA €€ peanu3aluu
OIIK-1.3 Bianeer npuémamu nporso3upoBaHus TEHICHIMM Pa3BUTHS XUMHYECKOTO MAIIMHO- U allllapaTOCTPOCHMUS.
OIK-12 Cnocob6eH pa3pabaTbiBaTh COBPEMEHHBIE METO/AbI UCCIEOBAHUS TEXHOJIOTHYECKUX MAILMH U 000pyA0BaHUsl, OLICHUBATH U
MPEACTABIATh PE3YIbTaThl BBITIOJHEHHON PaOOTHI;
OMK-12.1 3HaeT TeopeTUYECKUEe OCHOBBI M METOJIUKY pa3pabOTKU CIIOCOOOB UCCIIEI0BAHUS TEXHOJOTHYECKUX MAIIIUH U
000py0BaHMsI, OIICHUBATH U TPEJICTABIATH PE3YIbTaThl BHITIOJIHEHHON paOOTHI.
OIK-12.2 YMeer pa3pabaTbiBaTh METO/IbI COBPEMEHHBIE METO 1Bl UCCIIEAOBAHUS TEXHOJIOTMYECKUX MAITUH U 000pY/I0BaHMUS,
OLICHUBATh U MPEACTABIIATH PE3YJIbTATHI BHIMOIHEHHOW PaOOTHI.
OIK-12.3 Brnaneet HaBbikamMu pa3pabOTKH cIIOCOO0OB UCCIIEIOBAHUS TEXHOIOTHYECKUX MAIITUH M 000PYI0BaHUs, a TAKXKE MPUEMaMu
OIICHUBAHMSI U MPEJICTABIICHUS PE3YJIbTATOB BHITIOJHEHHON PAOOTHI.
Miexc Oransl GopMUPOBAHUST KOMIIETEHLIUN HanMeHOBAHNE

(yxa3zath Bce Tembl u3 PI1JT)




KOMIICTCHII N

Jlexuun

[IpakTrueckue
3aHATUA

JIaGopaTopHsble
3aHATUA

Kypcosoit npoekt

OLICHOYHOI'O CPCACTBA

VK-1.1

Tema 1, Tema-2

Tema 1, Tema-2

TectupoBanue, CobecenoBanue,
KOHTpOJIbHast paboTa, OTYET 10
nabopaTopHOH paboTe, IK3aMeH

YK-1.2

Tema 1, Tema-2

Tema 1, Tema-2

TectupoBanue, CobecenoBanue,
KOHTpOJIbHASI paboTa, OTYET IO
nabopaTopHoOi paboTe, IK3aMeH

YK-1.3

Tema 1, Tema-2

Tema 1, Tema-2

TectupoBanue, CobecenoBanue,
KOHTpPOJIbHAs paboTa, OTYET MO
nabopaTopHoil paboTe, SK3aMeH

OIIK-1.1

Tema 3, Tema 4

Tema 3, Tema 4

Tema 3, Tema 4

Tectuposanue, CobecenoBanue,
KOHTpOJIbHAast paboTa, OTYET 10
1a00paTOpHOM paboTe, 3K3aMeH

OIIK-1.2

Tema 3, Tema 4

Tema 3, Tema 4

Tema 3, Tema 4

TectupoBanue, CobecenoBanue,
KOHTpOJIbHAs paboTa, OTYET IO
nabopaTopHOH paboTe, IK3aMeH

OIIK-1.3

Tema 3, Tema 4

Tema 3, Tema 4

Tema 3, Tema 4

Tectuposanue, CobecenoBanue,
KOHTpOJIbHAst paboTa, OTYET 10
nabopaTopHoii paboTe, SK3aMeH

OIlK-12.1

Tema 5, Tema 6

Tema 5, Tema 6

Tema 5, Tema 6

TectupoBanue, CobecenoBanue,
KOHTpOJIbHAsI paboTa, OTYET 110
nabopaTopHO# paboTe, IK3aMeH

OIIK-12.2

Tema 5, Tema 6

Tema 5, Tema 6

Tema 5, Tema 6

TectupoBanue, CobecenoBanue,
KOHTpOJIbHAs paboTa, OTYET MO
nabopaTopHoii paboTe, SK3aMeH

OIlK-12.3

Tema 5, Tema 6

Tema 5, Tema 6

Tema 5, Tema 6

Tectupoanue, CobecenoBanue,
KOHTpOJIbHAs paboTa, OTYET IO
nabopaTopHo# paboTe, SK3aMeH




IlepeyeHb OLIEHOYHBIX CPEACTB /IJIsl OLEHKH (MPOMEeKYTOYHbIH KOHTPOJIb | cemecTp)

OueHouHoe Kon-Bo OueHka 3a 0gHO CyMMapH. onieHKa
CpEJICTBO MuHum. Makcum. MuHuM. Makcum.
AeTIITE 6 1 2 6 12
(koHCTIEKT)
MPaKTHYECK.
3aHATHE 6 1 2 6 12
(mocermienue)
nabopaTopHbIE
3aHATHUS 4 2 3 8 12
(mocerenue)
pedepar 1 2 4 2 4
cobeceioBaHme 1 2 4 2 4
TeCT 3 3 4 9 12
KOHTPOJIbHASI
pabota 1 3 4 3 4
3K3aMeH 24 40
Bcero 60 100




IIkanxa oueHuBaHuA

Hudposoe
BbIpa:KeHue

BbipaxkeHue B
O0asnax:

CioBecHoe
BhIpaskeHHne

Kpurtepun oueHKH HHIMKATOPOB J0CTHKeHHUsI IPH (hopMe KOHTPOJIS:

IK3aMeH

87 - 100

OTIn4HO

OrneHka «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COIEepKaHHe Kypca OCBOEHO IONHOCTHIO,
0e3 mpoOernoB; HuCYepHbIBAIONIE, MOCIEAOBATENIEHO, YETKO W JIOTMYECKH CTPOWHO H3JIaraeT Marepual,
CBOOOZHO CHpaBiseTcsl ¢ 3aJadyaMH, BONPOCAMH W JIPYTMMHU BUAaMHU MPUMEHEHUS 3HAHHM; HCIIONB3yeT B
OTBETE JOIMOJHUTEIbHBI MaTepuall BCE MPEAYCMOTPEHHBIE MPOTPaMMOIl 3a/laHUs BBINOJIHEHBI, KAYECTBO MX
BBITIOJTHEHUSI OIICHEHO YUCIIOM OaiuioB, OJIM3KUM K MAaKCHUMAaJbHOMY; aHAJU3UPYET MOIYUYCHHBIE PE3yJIbTAThI;
MIPOSIBIISIET CAMOCTOSITEIbHOCTh IPY BBINOJIHEHUH 3aaHUN

74 - 86

Xopomo

OrneHka «XOpOIIO» BBICTABISETCA CTYIEHTY, €CIH TEOPETHYECKOE COJEepKaHHe Kypca OCBOEHO ITOJHOCTHIO,
HEOO0XOMMBIE TIPAKTUYCCKIE KOMIIETCHIIMA B OCHOBHOM C(hOPMHPOBAHEI, BCE MPEyCMOTPEHHBIC ITPOrPaMMOi
o0ydeHus1 yueOHbIE 3aJJaHUS BBIMOJIHECHBI, KAUECTBO MX BBIMOJIHEHUS JOCTATOYHO BhICOKOE. CTYIIEHT TBEPIO
3HaeT MaTepuai, TPaMOTHO H TI0 CYIIECTBY M3JIaraeT ero, He JOIMMyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

60 - 73

Y noBneTsopu
TEJILHO

O1eHKa «yZOBJIETBOPUTEIBHO» BBICTABIACTCA CTYIEHTY, €CIIM TEOPETHUECKOE COAEpIKaHHE Kypca OCBOECHO
YaCTUYHO, HO MPOOEJBl He HOCAT CYIIECTBEHHOIO XapakTepa, OOJBLIIMHCTBO NPEAyCMOTPEHHBIX MPOrpaMMOil
3aJJaHUi BBHIMOJIHEHO, HO B HUX MMEIOTCS OLIMOKH, IIPH OTBETE Ha MOCTABJICHHBIM BOMPOC CTYACHT JOMYCKaeT
HETOYHOCTH, HEJOCTaTOYHO MpaBHIbHBIE (OPMYJIUPOBKH, HAONIOMAIOTCS HAPYUIEHUA JIOTHYECKOU
[IOCJIEIOBATENBHOCTH B U3JI0KEHUH POTPAMMHOIO MaTEPHUAIIA.

Huxe 60

Heynosnerso
PUTEIBHO

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIM OH HE 3HAeT 3HAYUTEeNbHOW dYacTu
MPOrpaMMHOI0 MaTepuaia, JOIMYyCKaeT CYIIECTBEHHbIE OIIMOKM, HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHUSAMH
BBIMOJIHSET MPAaKTHUYECKHE pabOThl, HEOOXOAWMBIE TPAKTHYECKHE KOMIICTEHIMH HE C(HOPMHUPOBAHHI,
OOJIBIIIMHCTBO MPEIYyCMOTPEHHBIX MPOrpaMMoil 00y4YeHHs Y4eOHBIX 3aJaHWi HE BBHIOJHEHO, KAaueCTBO WX
BBINOJIHCHUS OLIEHEHO YMCIIOM 0aiyioB, OJIM3KHMM K MUHHMAJIBHOMY




KpaTKaﬂ XapPaKTEePUCTUKA OLICHOYHBIX CPEACTBA

aBTOMAaTU3UPOBATh NPOLEAYPY U3MEPEHUS YPOBHS 3HAaHUU U
yMeHui 00y4aronierocs.

No Haumenoeanue Kpamkas xapakmepucmuka oyenouHozo cpeocmaea Ilpeocmasnenue
nin | oyenounozo cpeocmea OUEeHOUHO020 cpedcmea 6
¢onoe
JlabopaTopHras pabdora OT10 BHJ y4eOHOH pabOTHI, IENBI0 KOTOPOH SIBIISETCS Tewmb1 mabopaTOpHBIX
u3ydeHue (MCCIieIOBaHNE, M3MEPCHUE) XapaKTEPUCTHK paboT, KOHTPOJIbHBIE
71a00paTOPHOTO OOBEKTA. BOITPOCHI IO TEME
Iens mabopaTOpHBIX 3aHATHI: OCBOCHHUE U3ydaeMO nabopaTopHOi paboTHI,
y4eOHO! IMCUUIUIMHEI; TPUOOpeTeHNEe HaBBIKOB BOIIPOCHI K
MPAKTUIECKOTO IPUMEHEHHS 3HAHNH YIeOHON AUCIUITINHEI | KOJUIOKBUYMY
(IMCUMTIIMH) ¢ UCTIONB30BaHUEM TEXHHYECKUX CPE/ICTB
(nn) o6opymoBaHus
IIpakTudeckoe 3aHsATUE B xoze mpakTudeckux paboT CTYJCHTHI OBJIAICBAIOT Tembl IPaKTUYECKUX
YMEHHSMH TOIH30BaTHC paboTaTh ¢ HOPMATUBHBIMU 3aHATHIA; KOHTPOJIbHEIC
JOKYMCHTAMU U UHCTPYKTUBHBIMH MaT€prajiaMu, BOIIPOCHI U 3aJlaHUA 110
CIPaBOYHUKAMH, COCTABIISTh TEXHUIECKYIO JOKYMEHTAIIHIO; | TEME IPaKTHIECKOTO
BBITIOJIHATE YEPTEXKHU, CXEMBI, TAOJIHIIBI, pemaTh Pa3sHOTro 3aHATHUSA
poza 3a/1a4u, JeNaTh BBIYUCICHHUS, OTIPEICIISTh
XapaKTePUCTHKH PA3IUIHBIX BEIIECTB, 0OHEKTOB, IBJICHHUH.
Llenb MpakTHUECKHUX 3aHATHH 3aKIII0YAETCsl B BEIpaOOTKE y
CTYJCHTOB HAaBBIKOB MIPUMEHEHUS OTYUCHHBIX 3HAHAN IS
pelIeHus MPaKTUYEeCKUX 3a/1ad B MIPOIiecce COBMECTHOM
JIESITEIFHOCTH C IIPETIOAABATEISIMH.
3. Kontpomnsnas pabora CpencTBo MpOBEpKH YMEHUH IPHUMEHATH M0JTyYeHHBIE KoMriekT KOHTPOJIBHBIX
3HAHMS JUTS PEIICHHS 33/1a4 ONIPEIeTICHHOTO THITA TI0 TEME  [3aJaHui 10 BapuaHTaM
WIH pa3Jieny.
7 |Pedepar [Mpoxykt camocTosTEIbHON pabOTHI CTY/ICHTA, Temsl pedeparon
MIPECTaBISIOMNI cO00i KpaTKoe U3JI0KEHHUE B
MMUCbMCHHOM BHU/JIC MTOJTYYCHHBIX PE3YJILTATOB
TEOPETHUECKOTO aHaIM3a OTpeeIeHHON HayTHOH (yuaeOHO-
HCCIIEIOBATENBCKOIT) TEMBI, T/I¢ aBTOP PACKPBIBACT CYTh
HCCIIeAyeMOH TIpo0IeMbl, IPUBOIUT Pa3IMIHBIC TOUKU
3peHHS
8 |[CobGecenoBanne CpencTBo KOHTPOJIS,, OPraHU30BaHHOE KaK CHenuaibHast Bomnpocs! o
Oecena mpemogaBaTess ¢ 00yJaroImUMCs Ha TEMEI, TeMam/paszienam
CBSI3aHHBIE C U3y4aeMOM JUCLUUIUTMHOM, U PACCUUTAHHOE Ha | UCLHUIUIMHBI
BEIICHEHHE 00BeMa 3HaHUH 00ydaromerocs mo
OIPEJICJICHHOMY pa3Jielly, TeMe, IpodJieMe U T.I1.
9 |Tect Cucrema CTaHIapTU3UPOBAHHBIX 3a/IaHUI, TO3BOJIIomAas  |DOHI TECTOBBIX 3aJaHU

LaTa)




MunucTepcTBO HayKu U Bhiciiero oopa3zoBanusi Poccuiickoit denepannu
HikHeKaMCKHi XUMHKO-TEXHOJIOTUIECKI UHCTUTYT (rinan)
(benepanbHOTO roCy1apCTBEHHOTO OI0JKETHOTO 00Pa30BaTEIILHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHckuil HallMOHAIBHBIN HCCIEI0BATENBCKUN TEXHOJOTUYECKUI YHUBEPCUTET»

Y4eOHBIM MJIaHOM IO HANPaBICHHUIO MOArOTOBKH MaructpoB: 15.04.02 «TexHonoruueckue
MaIllMHBI U 000pY/IOBaHUE

(k00 u naumenosanue)

[Mpoduns/nporpamma; _ «XUMHYECKOE MAIIMHO- U allIAPATOCTPOCHUE
(raumenosanue)

111 00YYarOIINXCs IPETyCMOTPEHO MPOBEACHUE Ta00PaTOPHBIX 3aHATHH.

JIaGopaTopHbIe 3aHATHS [0 JUCLMILIMHE MPOBOAATCS B CIIELUATBHO 000PYIOBAHHBIX
7a00opaToOpUsiX C TPUMEHEHHEM HEOOXOAWMBIX CpEACTB OOydYeHus: J1abopaTopHOTO
o0opyaoBaHus, 00pa3LoB Ui HCCIEJOBaHUM, MeToandeckux nocoOuiil. Llens mpoBeneHus
1a00paTOpHBIX paboT - MPAKTUYECKOE OCBOCHUE TEOPETHUYECKUX MOJONKEHUH JIEKIIMOHHOTO
MaTepuasia, a TakkKe BBIPAOOTKAa CTYJCHTaMU OIPENEICHHbIX YMEHUH U HaBBIKOB
CaMOCTOSATEIHHOTO IKCIIEPUMEHTHPOBAHHS.

JlabopaTopHas paGora Nel.
Paspabomka peepeccuonnou modenu 3a0aHHO20 MEXHONI02UYecK020 npoyecca O

HECKOJIbKUX He3a6UCUMblX (baKmODOG.
(mema nabopamopnoii pabomer)

1) TpUBOAATCS W TMOSCHSIOTCA TEOPETHUUECKHE AaCHeKThl, PACKpBIBAIOIIUE CYTh
nabopaTopHOii PadoTHI,

2) maetcs mpuMep, pelICHUS 3a1a41, aHAJIOTUYHOM 3a/1a4e, TOCTABJICHHOM B
nabopaTopHOii padboTe;

3) NPUBOASTCSA METOINYECKUE YKA3aHUS [T BBITOJHCHHUS JTaOOPaTOPHOI paboThI;

4) npejyiaraeTcs NpUMEpHas CTPYKTypa OT4eTa o j1abopaTopHOi padore;

5) npuBOAATCS KOHTPOJIBLHBIE BOMPOCHI K 3aIlUTE OTYETa 10 paborTe.

JlaGopaTopHas paGora Ne2.
IInanuposanue u ynpasienue npoekmamy ¢ NOMOUbI0 CNeyUanIu3UpOBAHHbIX NPOSPAMMHBIX
naxkemos.

(mema nabopamopnoii pabomut)
1) npuBOAATCS © TOSCHSIOTCS TEOPETUYECKUE AaCIEKThI, PACKPBIBAIOIIUE CYTh
nabopaTopHoii paboThI;
2) maetcs mpuMep, pelicHHs 3a7auu, aHAJIOTMYHOM 3a/1a4e, TIOCTABJICHHOM B
nabopatopHoii paboTe;
3) NpUBOAATCS METOMUCCKUEC YKa3aHUsI IS BHITIOJHEHHS J1a00paTOPHON paboThI;
4) npeutaraeTcs IpUMEpHas CTPYKTypa oTdeTa 1o jgabopaTopHOi padore;
5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA IO padoTe.

JlabopaTopHasi padora Ne3.
IIposedenue mHO20haKmopHo2o HAy4HO020 IKCnepuMeHma HA OCHO8e pa3padomaHHo20

NIAHA NOJH020 U OPOOH020 (haKkmopHo20 IKCnepumMeHmad.
(mema nabopamopnoii pabomut)

1) npuBOAATCS ©  TOSCHSIOTCS TEOPETUYECKHUE AaCIEKThl, PACKPBHIBAIOIIUEC CYTh
nabopaTopHOii paboTHI;

N



2) naetcs mpuMep, pelieHUs 3aa41, aHaJOTHYHOM 3a/1a4€e, TOCTABJICHHOM B

nabopaTopHO padoTe;

3) NpUBOAATCS METOIMUCCKUEC YKa3aHHUsI IS BRITIOJHEHHS J1a00paTOPHON paboTHI;
4) npejytaraeTcs NpUMEpHas CTPYKTypa oT4eTa 1o jgabopaTopHOi padbore;
5) NpUBOASTCSA KOHTPOJIbHBIC BOITPOCHI K 3aIIUTE OTYETA IO padoTe.

JlabopaTopnasi padota Ne4.

HDO@€()€HM€ ONMuUMAailbHO2O JKCnepumernma ¢ UCnoib306dHUEM aicopummda Kpymozo

GOCXOchaeHMﬂ no nOBEPXHOCMU OMKIUKA.
(mema nabopamopnoii pabomut)

1) npuBOAATCS H TOSCHSIOTCS TEOPETUYCCKUE

nabopaTopHoii paboTHI;

aCIIEKTHI,

pPacKphIBaIOILIUE

2) HacTCA IpUMCpP, pCIICHUA 3a1a4H, aHAJIOTUYHOU 3aJa4dc, IMOCTaBJICHHOM B

nabopatopHoii paboTe;

3) NPUBOISTCS METOINYECKUE YKA3aHUs JUIS BBITOIHEHHUS JIA0OPaTOPHOU padoThI;
4) npensaraercsi MpUMepHast CTPYKTypa oT4eTa 1o JadbopaTopHOii paboTe;
5) npuBOASTCS KOHTPOJIbHBIE BOIIPOCHI K 3aIlUTE OTYETA 110 padoTe.

Kpurepuu oneHk# J1adopaTopHbIX padoT

[Ipu noaroroBke k 1abopaTopHOM padoTre o JucuuIuiMHe «OCHOBBI HAYYHbIX
UCCJIeZIOBAaHUH, OpraHu3allysl ¥ IUIAHWPOBAaHUE SKCIIEPUMEHTA» CTYAEHT J10JIKEH

BBITIOJTHUTH CJICAYIOIINE BUIABI PaOOT:

MunuMaibHblii | MakcuMaJbHbIA
Buasi pador
oasL oaJ
CamocrosiTenbHast npopadoTKa
TEOPETHUYECKOTO MaTepuraja K Ja0opaTopHOM 0,4 0,6
pabote
O3HaKOMIIEHHE C YCTaHOBKOH, MpUOOpOM,
METOJIMKOW BBITIOJHEHUS 1a00paTOpHON 0,4 0,6
paboThl
BrinonneHrne He0O6X0IUMOT0 YKCIIEPUMEHTA 0,4 0,6
OO0paboTKa pe3yIbTaTOB MCCIICIOBAHMS, 04 0.6
MOCTPOEHHE rPpaguKOB ' ’
AHanu3 pe3yJIbTaTOB UCCIIEIOBAHUS U BHIBO/I
0,4 0,6

o pabote

HUTOTO: 2 2

Taxum o6pazom, Kaxkaas 1aboparopHasi paboTa OLIEHUBAETCS MUHUMYM B 2 0ai,

MakcuMmyM B 3 Oasut. [Tociie BbImoHEHUs! BceX padoT pacCUMTHIBAETCS] UTOTOBBIN a1 Mo

JTAHHOMY OIIECHOYHOMY CPEJICTBY, KaK CyMMa 1o BceM JabopaTopHbIM paboTam.

CyTh

NN



MunucTepcTBO HayKu U Bhiciiero oopa3zoBanusi Poccuiickoit denepannu

HwxHeKaMCKHI XUMHKO-TEXHOJIOTUYCCKUH MHCTUTYT (prsman)
benepanbHOr0 TOCYAapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3zaHcknii HAlMOHAJIBHBIA UCCIIE0BATEIbCKUN TEXHOJIOTHYECKUN YHUBEPCUTET»

VY4eOHbIM MJIaHOM IO HampaBlieHHWI0 NoAroToBKH MaructpoB: 15.04.02 «TexHosoruyeckue

MAIIIMHBI U 000PYIOBAHUE

(k00 u Haumernosanue)

[poduns/mporpamma: _ «XMMHYECKOE MAIIMHO- M allIAPATOCTPOCHUE
(raumenosanue)

TUTSE 00YUAIONTUXCSI MPEAYCMOTPEHO TPOBEJICHUE MPAKTUUECKUX 3aHATUH.

OO0yuaromuMcs TIpe/IaraloTcs pa3HOYPOBHEBBIC 3a/1a4U U 33JJaHUST PEKOHCTPYKTHBHOTO
YpOBHS, TMO3BOJIAIONIME OICHMBATh W  JIMAaTHOCTHPOBATh YMEHHUS  CHHTE3MPOBATH,
aHAIM3UPOBATh, 0000mAaTh (AKTUUECKU U TEOPETUYECKUI Marepuan ¢ (HopMyIUpOBaHUEM
KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHUEM MPUINHHO-CIICICTBCHHBIX CBSI3CH.

3aganue 1 OnpenesieHust 1 TEPMUHOJIOTUSI TEOPUH, OPTAHU3ALMH U
IVIAHNPOBAHUSA HAYYHOI'0 IKCIIEPUMEHTA
1. ITouck 1 Ucnosib30BaHUE ANPUOPHON MHPOpMAIK 00 YCIOBUIX POBEACHUS
IKCIEPUMEHTA.
2. dopmanu3anys MOCTaHOBKY M PELLICHUS 33a4ll HAyYHOT'O HUCCIIEIOBAHMS.
3. AHanu3 IUTEPaTypPHBIX UCTOYHUKOB U TTATEHTHON WH(GOPMALIUH TS TOCTAHOBKH IIETTH 1
3aJa4 Hay4HOTr0 HKCIIEPUMEHTA.

3ananue 2 MatemaTuyecKne OCHOBBI U KPUTEPUHN OPTraHU3AIUMN U
IUVIAHMPOBAHMS IKCIIEPUMEHTA M UX Kjaaccupukanus
1. Ocobennoctu u crienupuka OCHOBHBIX KPUTEPUEB ONTUMAIBLHOCTH IJIAHOB
AKCIIEPUMEHTA.
2. CUMIUIEKC-METO/T B KA4€CTBE MHCTPYMEHTA ONTUMHU3AIIUN XUMUYECKUX CHCTEM THITA
«COCTaB-CBOMCTBO».
3. [locTpoenue MmIaHOB IKCIIEPUMEHTA TUTIA «JTTATUHCKUN KBapaT».

3ananue 3 JIByxypoBHeBble D-onTMaibHbIe MJIAHBI TOJHOTO H IPOOHOT0

(axkTOpHOrO 3KCNIEPUMEHTA

1. Penienne mpakTUYECKOM 3a/1a4u TOCTPOCHHUSI TIAHA TIOTHOTO (haKTOPHOTO
SKCIIEPUMEHTA C MOMOILBIO TAOJIMYHOTO IPOLECCOpa.

2. Perienuie npakTU4YeCKOM 3a7jauu MOCTPOEHUS TU1aHa APOOHOro (PakTOpHOTO
AKCIIEPUMEHTA C MOMOIIBIO TAOJIMYHOTO MPOIIECCOopa.

3. dopMmanu3zanus 1 KOAUPOBaHNE 3HAYECHUH (PaKTOPOB ISl IBYXYPOBHEBOTO
HKCIIEPUMEHTA C MTOMOIIBIO TAOIMYHOTO IIpoLeccopa

3ananue 4 CToxacTnueckoe MOAeJMPOBAHNE NPU NPOBEAEHNH IKCIIEPUMEHTA.
Metoabl pa3padoTKu perpecCHOHHbIX Moe/IeH
1. Pa3paboTka TUHEHHON PErpeCCHOHHON MOJIENH C IIOMOIIBI0 TAOJTUIHOTO
poreccopa.
2. KoppensmoHHBIHA, TUCTIEPCUOHHBIN U PETPECCUOHHBIN aHATH3BI IPH Pa3padoTKe
PErpecCHOHHON MOJIENU C MOMOIIbIO TAOJUYHOIO MPOoLIeccopa.
3. Pa3zpaboTka perpeccCMOHHON MOJIEIM BTOPOTO MOPSIKa

NN



3apanue 5 OnTuMH3aANMS TEXHOJOTHYECKOT0 MPoLecca ¢ UCI0JIb30BaAHUEM

rPaJMeHTHBIX METO/10B.

Pemenue 3agaun BKIIIOYaeT B ce0s psAJl ATAMOB:

- pa3paboTKa Mmj1aHa SKCIEPUMEHTA,;

- pa3paboTKa aJropuT™Ma pelieHus;

- IOCTPOCHUE KOMIIBIOTEPHON MOJIEIIH;

- pa3paboTKa MPOrpamMMBbI JIsl peaTu3allii METO/Ia KPYTOTO BOCXOXKICHHS 110
MOBEPXHOCTH OTKJIMKA,

- 00paboTKa pe3yJIbTaToB ¥ (OPMYJTHPOBAHNE BHIBOJIOB.

Pemenue 3a1a4u BRITIOMHSAETCS B CPEJI€ TAOJMYHOTO MPOIEccopa

3ananue 6 AHau3 HauboJiee H3BECTHBIX H PACIPOCTPAHEHHbIX MAKETOB
NMPOrpamMm JJisl OPraHU3aluNu, IVIAHNPOBAHNS U 00PadOTKH pe3y/IbTATOB HAYYHOI' 0
IKCIIEPUMEHTA.
1. IToaroroBka K MpeACTABICHUIO U 3alllUTe pedepara.
2. 3ayaya pemraercs B popMe oHMcKa ¥ aHanu3a nHdopmaruu, onyO0IMKOBaHHOM B CETU
WNurtepuer

KpuTtepnu oneHkH NnpakTHYeCKHUX 3aHATHIA

Wzyvas mpeamer, oOydaromuiics BBHIONHSAET 6 3amaHuil. 3a pemieHne Kakaoro OH
MOXET ToayduTh OT 1 g0 2 OGamwioB. Eciu He crmpaBuics ¢ 3agaHueM 0e3 MOMOIIU
IPENnoaaBaTelsl, OLEHKA CHUXKAETCS.

WTOroBelii pEeUTHHr 110 NPAKTUYECKUM 3aHIATUSAM IPOCTABIAETCA Kak CyMMa
MIOJTYYCHHBIX 0aJTOB 32 pelleHrne 6 MHIUBU Ty alTbHBIX 3a/IaHUH.

na



MuHuCcTEepCTBO HAYKH | BBICIIET0 0O0pa3oBaHus Poccuiickoit denepanuu
HwkHEeKaMCKUH XUMHUKO-TEXHOJIOTHYSCKAN UHCTHTYT ((rinan)
dbenepaibHOTO roCy1IapCTBEHHOTO OI0/PKETHOTO 00pa30BaTEeIbHOTO YUPEIKIACHUS
BBICIIIETO 00pa30BaHuUs
«Ka3aHCKHil HalIMOHAJBHBIA UCCIE0BATENBCKUN TEXHOJIOTHYECKU YHUBEPCUTET

Daxkynremem _ MexaHUYECKUN

Kageopa__Maiun u annapatoB XMMUYECKUX MPOU3BOJICTB

HanpaBnenue noaroToBKu: 15.04.02 «TexHoa0rnuecKkmue MarinHbl

1 000pyIOBaAHHUEY

(k00 u naumenosanue)

[Tpodwmb/mporpammar «XMMHYECKOE MAIIMHO- U aNapaTOCTPOECHUE»
(raumenosanue)
Cemectp 1
YTBEPXIAIO
3aB. kadeapoi / N.A. Cabanaen

« 10 » mapra 2021 .
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IK3aMeHAHOHHDIN OnJieT Ne 1

1. Hayunsriit sxcriepuMenT. OCHOBHBIE OHATHS U onipeenienus. CTpyKTypa
skcnepuMenTa. OnbIT. [laccuBHBIN U aKTUBHBINA SKCTIEpUMEHT. HaTypHbIi 1
BBIYHCIIUTENbHBIM SKCIIEPUMEHT.

2. O6paboTKa pe3ybTaTOB IKCIEPUMEHTA. 3aKOH paclpeieIeHHs OIUO0K N3MEPEHHUS
¢buznueckux BenuynH. HopManbHbIN 3aK0H pacnpeaeneHus. Pacuet BBIOOpOYHOTO
cpenHero u qucnepcun. CpaBHEHHE CPEIHUX U JUCTIepCcuid ipu 0OpadboTke

pe3yJIbTaTOB U3MEPEHUN.

IK3aMeHAIHOHHDIN OnJieT Ne 2

1. [TonsTre onTUManbHOTO 3KcrepuMenTa. [lapamerp ontumusarmu. Knaccudukarms.
CBs13b MapaMeTpa ONTUMH3AIMH C HE3aBUCUMBIMU (haKTOPaMHU B SKCTIEPUMEHTE.

DKCcTpeMabHbIN SKCIIEPUMEHT.

2. HeoO6X01uMOCTh IIIaHUPOBAHUS dKCIIepuMeHTa. J{ucKpeTr3anus 3Ha4eHnH pakTopoB Mpu
IUTAHUPOBAHMM JKCIIepuMeHnTa. MaTpuna ruiaHa. [lnan sxcnepruMeHTa Kak MOZEIIb YEPHOTO
amuka. OnpeneneHne 4uciia COCTOSIHUM cucTeMbl. PacdeT KoandecTBa ONbITOB B

9KCIICPUMCHTC.

IK3aMeHAIHOHHDIN OnJieT Ne 3

1. Knaccuduxanus rianoB skcriepuMenTa. PoratabenbHOCTh U OPTOTOHATIBHOCTh MATPHUIIBI
miana. Kpurepun ontumansHocTH A-, D-onTuManbHbIX 11aHOB. [11aHbl THNA JIATUHCKUN
KBajpar.

2. JIByXypOBHEBBIH IJ1aH dKcniepuMenTa. KoaupoBanne 3HadeHunil pakTopoB mpu
MMOCTPOSHHUH TIJIaHa dKCIepuMeHTa. Pa3paboTka MmiaHOB MOJHOTO U APOOHOTO (PaKTOPHOTO
SKCIIepUMeHTa. PacyeT 4ucia onbITOB B IJIaHe JPOOHOTO (haKTOPHOTO IKCIEPUMEHTA.

I'enepaTop miana J[PD.

DK3aMeHaIlMOHHBIN OmIeT Ne 4

1. PerpeccroHHBIN aHaIW3 NpU IUIAHUPOBAHUM IKCIIEPUMEHTA. PerpeccuoHHas Mosieb
IIepBOTo mopsiaka. MeToa HauMeHbBINX KBaapaToB. [IpoBepka 3HaunMocTn K03 puiineHToB
1 a/IeKBaTHOCTU MOJIEIH.

2. ONTHMH3ANHKS METOIOM ITOKOOPIMHATHOTO CITYCKa NP TUITAHMPOBAHUHT SKCIIEPHMEHTA.
Anroput™m peasimzaiuu Metonaa. ['pagudeckas narepnperarus anropurma. OneHka
CKOPOCTH MPUOIMKEHHS K ONITUMATBHOMY 3HAUEHUIO OTKJIMKA.

DK3aMeHaNOHHBIN OmiteT No 5

1. Fpa,[[I/ICHTHBIC METOJbI OIITUMU3AINU ITPU IINIAHUPOBAHUU 3KCIICPUMCHTA. AJ'IFOpI/ITM
peaimn3anuu METoJa KPYTOTO BOCXOKACHUA 1O TOBCPXHOCTH OTKJIMKA. Fpa(bnqecxaﬂ

HMHTEpIIpEeTalys aIrOpUTMa METO/IA.
2. IlporpaMMHBIE KOMIUIEKCHI ISl aBTOMAaTH3allMH 3ajad IUIAHHUPOBAHUS M 00pabOTKU

PE3YJIbTATOB  JSKCICPHUMCHTA. Peanmaum[ AJIrOPUTMOB ~ OCHOBHBLIX  3aJa4 TCOpPHHU
OKCIICPUMCHTA C ITIOMOMIBIO ITPOTpaMMHBIX CPCICTB.

Ar



DK3aMeHaMOHHBIN OmiteT No 6

1. JIByXypOBHEBBIH IJ1aH SKcriepuMenTa. KognpoBanue 3HaueHu (hakTopoB MpH
IIOCTPOCHMH IIaHa SKCIIepUMeHTa. Pa3paboTka Mi1aHoB MMOJHOTO U IPOOHOro (PakTOPHOTO
JKCIepuMeHTa. Pacuer yucia onbITOB B IUIaHe IPOOHOTO (PAKTOPHOTO IKCIEPUMEHTA.
I'enepaTop miana JJPO.

2. Hayunslit sxcniepumenT. OCHOBHBIE TIOHATHS U onpeneneHus. CTpyKTypa SKCIEpPUMEHTA.
OnpIt. [TaccuBHBIN ¥ aKTUBHBINA SKCIIEpUMEHT. HaTypHBIHN BBIUNCIUTEIbHBIA AKCIIEPUMEHT.

DK3aMeHalMOHHbIN OuneT No 7

1. PerpeccroHHBINM aHaIU3 NpyU IUIAHUPOBAHUM SKCIIEPUMEHTA. PerpeccuonHas Mosienb
nepBoro nopsjaka. Metoq HauMeHbIIUX KBaapaToB. [IpoBepka 3HaunMMOCTH KO3 (HULIUEHTOB
1 a/IeKBaTHOCTU MOJIEIH.

2. OOpaboTka pe3yJbTaTOB JKCIEPUMEHTA. 3aKOH pacHpeuesieHHus OIMMOOK H3MEpEeHUs
¢u3nyeckux BennuuH. HopmanbeHblil 3ak0H pacnpeaeneHus. Pacuer BBIOOPOYHOTO CpeaHEro
u nucnepcun. CpaBHEHUE CpeHUX U TUCIIEpCHi TpU 00paboTKe pe3yIbTaTOB U3MEPEHUH.

DK3aMeHalMOHHBIN OmiteT Neo 8

1. OnTumu3anys METOA0M MOKOOPIMHATHOTO CITyCKa MPU IUIAHUPOBAaHUU YKCIIEPUMEHTA.
AnroputMm peanuzanuu Meroaa. I'paduyeckas untepnperamus anropurma. OueHka
CKOpPOCTH MPHUOIIKEHHUS K ONTUMAIBHOMY 3HAUE€HUIO OTKJIHKA.

2. Tlonatue ontuMmanpHOTO SKcnepuMmeHTta. [lapamerp omrumumzamuu. Knaccuduxanms.
Cs3p mapameTpa ONTHMHU3ALMM C HE3aBUCHUMBIMU (AKTOpaMH B 3KCIEPUMEHTE.
DKCTpeMaJIbHBIN YKCIIEPUMEHT.

DK3aMeHalMOHHbIN OuneT No 9

1. I'panueHTHBIE METO/IBI ONTUMM3ALUH NP INIAHUPOBAHUHU SKCIIEPUMEHTA. AJITOPUTM
peam3aIy MeTo/1a KPyToro BOCXOXK/ICHHUS TI0 TTIOBEPXHOCTH OTKIIMKA. [ paduyeckas
HUHTCpHpeTAllUA aJirOpUTMa METO/1A.

2. Heo06xoauMoCTh TIaHUPOBAHMS dKCIIepuMeHTa. Jluckpernsamus 3HaueHnid pakTopoB mpu
IUITAHUPOBAHHUHU dKCTIEpUMEHTa. MaTpuna miana. [lmaH skcrepuMeHTa Kak MOJIeb YepHOTO
smuka. OmnpeneneHne YWciaa COCTOSHUN cHCTeMbl. PacyeT KojuuecTBa OIBITOB B
JKCIIEPUMEHTE.

DK3aMeHalMOHHLII OmteT Ne 10

1. IlporpammHbIe KOMIUIEKCHI JJI11 aBTOMAaTHU3alMK 3a/1a4 IJIAHUPOBAaHUS U 00pabOTKH
pe3yabpTaTOB SKCIIEpUMEHTA. Peanu3anys aropuTMOB OCHOBHBIX 33/1a4 TEOPHUH IKCIEPUMEHTA
C TIOMOLIBIO POTPAMMHBIX CPEJICTB.

2. Knaccudukanus miuaHoB 3KcnepuMeHTa. PoTaTaGenbHOCTh M OPTOrOHATBHOCTH MAaTPHUIIBI
wiana. Kputepun omrtumansHOocTH A-, D-onTumanbHbIX m1aHoB. [lmaHpl THUMa TaTUHCKUN
KBaJpar.

Kpurepun onenkun
[IpomexyTouHas arrectanysi CTYAEHTOB MO JucuuIiuinHe «COBpEeMEHHbBIE
POrpaMMHBIE KOMITJIEKCHI JIJISL pacdyeTa 000pyI0BaHUS IPOBOAUTCS B COOTBETCTBHUH C
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OOII u sBasercs oOsa3aTenbHOM. [IpomexyTouHass arrectanusi IPOBOAUTCS B BUJC
9K3aMEHa.

CryneHT omycKaeTcsl K 3K3aMeHy MO JUCHUUIUIMHE, €CIU TeKYUIMH PEeUTHHT 110
JTUCITUIUIMHE COCTABHUT BEIMYMHY, OOJBIIYIO WM paBHYIO, yeM 36 OaioB. B ciydae
HaJIN4Msl y4yeOHOM 3aJOJDKEHHOCTH WM IPOIYCKOB  CTYAEGHT  OTpadaThIBaeT
COOTBETCTBYIOIIME 3aHATUS B  (QOpMe, TNPEUIOKEHHOM MpernojaBareileM |
IpeJCTaBIEHHON B paboyeil mporpaMMe AUCHUTUIAHEI.

OunenuBanue CTYACHTA Ha IK3aMCHE

Ha »k3amene cryaeHTy mpemjaraercs OWIET, COCTOSIIMA M3 JBYX TEOPETHUECKHX
BoripocoB. [locrme oTBeTa Ha KaXIblii BONPOC CTYIEHTY MOTYT OBITh 3aJlaHbl
JIOTIOJIHUTEIIbHBIE YTOYHSIOIINE BOIMPOCHI, TpeOyIolue KPaTKoro oTBeTa. J[omosHUTENbHBIC
BONPOCHI, KaK MPABUIIO, 33JAF0TCSI TIPU HETIOJIHOM OTBETE U HYKHBI JIJIsi OOJiee aJIeKBaTHOTO
OIIECHMBAaHWS 3HAHUN.

MakcuManbHbIN 3K3aMeHalMOHHbBIN pedTHHT cocTaBisieT 40 6amioB. MakcuMaabHbIN
9K3aMCHAIIMOHHBIM PEUTHHT, KOTOPBIM MOXKET OBITh 3acYMTaH KakK I1OJOKUTEIbHBIN
cocraBisier 24 OGamna. CtyneHTsl MOTYT HalOparh Ha sk3amene 24 —40 OamnoB. CtyneHT,
MOJIyYMBIIIMKA HA JK3aMEeHEe MeHee 24 0a/uioB, CUYHMTAETCS HE CJAABIIUM MPEJAMET - BHE
3aBHCUMOCTH OT BEJTUYMHBI TEKYIIIETO PEHTHHTA.

Bun
3aJaHus

MuHMMaIbHOE KOJIMYECTBO OaIOB U
KPUTEpUU MUHUMAJIBHOM OLICHKU

MaxkcumanbHOe KOJTMYECTBO 0aIoB U
KPUTEPUU MAaKCUMAJIbHON OLICHKH

[TepBsrii
BOIIPOC

12 GayuioB

[IpencraBiaeH OCHOBHOW Marepual
TEOpeTHYecKoro Ouera. 3amnucaHbl
ompejielieHuss M 3aKoHbl. MMerotcs
HEKOTOpBIE OLINOKH B
(bopmMyIHpOBKaXx. C IIOMOUIBIO
IpernojaBaTesis JaHbl OTBETHl Ha
JIOTIOJTHUTEIIbHBIE YTOYHSIOIIHE
BOIIPOCHI [10 MaTepHualy Ousera.

20 GatoB

[TomHO PacKpHITO coJiepKaHne
TEOPETHYECKOT0 BOTpoca. JlaHbl YeTKHe
OIIpeIeIICHUs, c(OpMYITHPOBAHEI
OCHOBHBIE 3aBUCUMOCTH U CIICJICTBUS U3
HHUX. HpI/IBeI[eHLI IIOACHSOIIIHNEC
npumepbl. Caenanbl BbIBOABL. JlaHbI
OTBCThI Ha BCC JOIIOJIHUTCIIBHBIC
BOIIPOCHI IO MaTepuary ousera.

Bropoit
BOIIPOC

12 GayutoB

[IpencraBiaeH OCHOBHOW Marepual
TEOpEeTUYEeCKOoro Owunera. 3amnrcaHbl
omnpeneneHuss U 3akoHbl. Hmerorcs
HEKOTOpbIE OIIHMOKHU B
(hopMyIIHPOBKaX. C TTOMOIIIBIO
MpemnojaBaTeNisi JaHbl OTBETHl Ha
JTIOTIOJTHUTEITLHBIC YTOUHSFOIITNE
BOIPOCHI [T0 MaTepHary Ousiera.

20 oamnoB

[TosHO pacKpBITO CoEpKaHKE BOIPOCA.
Janbl YETKUE OTIpeJieNIeHuH,
c(hOpMyJIUPOBAHBI 3aKOHBI U CIEICTBUS
nu3 HHUX. HpI/IBeIIeHLI ITIOACHSAOIIIHNEC
npumepbl. Crenanbl BbIBOABL. JlaHbI
OTBECThI Ha BCC JOITIOJIHUTCIIBHBIC
BOIIPOCHI TTO MaTepuay ousera.
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MunucTepcTBO HaykH U Bbiciiero oopazosanus Poccuiickoit denepanuun
HinKkHeKaMCKUH XMUMHKO-TEXHOJIOTHYESCKHI MHCTUTYT ((rtian)
(benepanbHOro rocy1IapcTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICIIIEr0 00Opa3oBaHuUs

«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET
(HXTU ®I'bOY BO «kKHUTVY»)

Daxyromem _ MexaHUYECKUU

Kagheopa__Maiuu v annapatoB XUMHUYECKUX TPOU3BOJICTB

Hanpasienne moaroToBKu/CriennaibHOCTB; 15.04.02 «TexHOIOTHYECKHE

MAIIUHBI 1 000DYIOBAHUE

(k00 u naumenosanue)

[Mpodus/crienuanm3anus: «XUMHUYECKOE MAIIMHO- ¥ AIIIaPaTOCTPOCHUE
(raumenosanue)

KommiekT 3aganuii 1J51 KOHTPOJbHOH PadoThI

10 JUCIUIUTHHE (MOJTYIIIO) 51.0.09 OCHOBBI HAYYHBIX
WCCIe0BaHUH, OpraHu3als 1 IIAaHUPOBAHUE DKCIIEPUMEHTA

Tema Ned: PerpeccoHHBII aHAJIN3 NPU MPOBEIeHUH IKCIIepuMeHTa. MeToabl
Pa3padoTKM perpecCHOHHbIX MOeJIeil

KonTponbsHas paboTa npeaHazHaueHa JJisl ONpeIeIeHUsl CTENEHH YCBOSHUS
CTYJICHTaMHU TEOPETUUYECKMX OCHOB U MPAKTUYECKUX HABBIKOB B pa3pabO0TKe PErpecCHOHHBIX
MOJIEJIEN MPU AHAJIU3€ PE3YJIbTATOB MPOBEAECHUS HAYYHOTO SKCIIEPUMEHTA.

Peiast KoHTpOIBHYIO paboTy, TpeOyeTcs:

1) HOCTPOUTH MATpPUILY IIAHA IPOBEICHHUS IKCIICPUMECHTA;

2) IPOU3BECTH U3MEPEHUS C TIOMOIIHI0 KOMIIBIOTEPHON MOJIETH U 3a)HKCHPOBATh
pe3yIbTaTH;

3) mpoBecTH HEOOXOANMOE KOJIUYECTBO NMapalIeIbHBIX OIBITOB ISl OLICHKU OIIUOKU
U3MEPEHUS;

4) BBECTH pe3yJIbTaThl U3MEPECHUH B TAOJIMYHYIO MOJICITB;

5) ucnonp3ys METOl HAMMEHBIIIUX KBAJIPATOB, PACCUNTATH KOAPPUIIESHTH! ypaBHEHUSI
perpeccuu;

6) OIICHUTH 3HAYMMOCTD MOJTYYCHHBIX KOX(PPHUIIMESHTOB YPaBHEHHS PETPECCHH;

7) UCTIOJB3YS PE3YJIbTAThI MMAPAJUICITBHBIX OMBITOB U PACCUUTAB JUCIIEPCHIO OCTATKOB,
OLIEHUTh aJIeKBATHOCTh OCTPOEHHON MOJIEJIH.

BapuaHnTthl 3a1aHuii K KOHTPOJILHOM padoTe.

BapuaHTel 3a1aH1I OPUTMHANBHBI, ONIPEACIIAIOTCS UCXOAHBIMU JAHHBIMH,
(bopMHUpyEeMBIMU B pe3yJIbTATE JIUYHO MPOBEIEHHBIX CTYACHTAMH U3MEPEHHI ¢ TOMOIIBIO
KOMIBIOTEPHON MOJIEIIH.

KpuTtepnu oueHKkH /151 CTYJI€HTOB 04HOI (pOpMbI 00yUeHU:
Kpurepunii MakcuMaibHOM olleHKH — 4 0aJu1a

BrinonHeHs! Bce TpeboBaHUS K KOHTPOJILHOM padoTe. [IpaBuinbpHO mocTpoeHa
MaTpHIla 3Ha4eHUN (HaKTOPOB U BEKTOP Pe3yJIbTaToOB. be3 ommboKk paccunTaHbl
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K03 (ULIMEHTHI ypaBHEHUS perpeccud. [Ipu mocTpoeHnn perpecCHoHHON Moaenu
UCMOJIb30BaHbl PA3JIMYHbIE TEXHOIOIUU. MI3MepeHns BBINOIHEHbI aKKypaTHO, C
MUHUMAaJIbHOU MOTPEIHOCTHIO. [ paMOTHO BBIIIOJIHEHA TPOBEPKA 3HAUUMOCTH
K03((ULMEHTOB YPAaBHEHHUS PETPECCUU U MPOBEPKA YPAaBHEHUS HA a/IeKBaTHOCTbD.
KonTtposnpHas paboTa 3aBepiieHa NpaBUIbHBIMH BBIBOJIAMHU.

Kputepuii ouenku Ha 3,5 6aj1a

BrinonHens! Bce TpeboBaHMs K KOHTposbHOU padoTe. [IpaBuibHO nmoctpoeHa
MaTpula 3HaueHUH (pakToOpoB U BEKTOP pe3yibTaToB. C MUMHUMaIbHBIMU OLIMOKaMU
paccunTanbl K03 HUIMEHTH! YpaBHeHUS perpeccuu. [Ipu mocTpoeHnn perpecCuoHHOM
MOJIETIU UCTOJIb30BaHa €AMHCTBEHHAs TEXHOJIOTHsI. MI3MepeHHtsl BBIITOJIHEHBI XOPOLIO, C
HECYIIECTBEHHO! MOrpeIIHOCThI0. BhInonHeHa npoBepka 3Ha4MMOCTH K03(h(pULIMEHTOB
ypaBHEHUS pErpeccuy U MpOBEpKa ypaBHEHUS Ha ajiekBaTHOCTh. KoHTponbHas pabota
3aBepIlIEHa JOCTaTOYHOM CTENEHN I'PaMOTHBIMH BBIBOJAMHU.

KpuTtepuii MUHUMAJIBHON onleHKH — 3 fajj1a

BrimoniHeHbI He Bce TpeOOBaHUS K KOHTPOJIBHOM padote. MaTpuila 3HaUeHUN
(bakTOpOB M BEKTOP PE3yIbTATOB MOCTPOCHHI ¢ omubOkamu. B pacuete koaduiimeHToB
YpaBHEHHUsI pErpecCur UMEIOTCS HEKOTOpbIe OoIMOKU. [Ipy mocTpoeHnu perpeccuoHHON
MOJIETTU UCTIOJIb30BaHa €AMHCTBEHHAS TEXHOJIOTHsI. VI3MEpEeHUsI BHITIOJIHEHBI C OOJIBIIUMU
omurOKaMHu, CO 3HAYUTEITBLHOU MmorpentHocThio. [IpoBepka 3HaunMocT KO3 PHUIIHEHTOB
YPaBHEHHUsI pErPECCUU U IIPOBEPKA YPABHEHUS HA a[ICKBAaTHOCTh BBIIIOJIHEHBI HE BIIOJIHE
rpamoTHO. KoHTponbsHas paboTa 3aBepiieHa ¢ HEKOPPEKTHBIMU BBIBOJIAMHU.

KpuTtepuii oeHKH <HEeYA0BJIETBOPUTEIbHO:

Ecnu xoTs1 ObI 0IMH U3 IEPEYHUCICHHBIX KPUTEPUEB JJIT MUHUMAJILHOW OIICHKH HE
coOJr01aeTCsl, BBICTABIISIETCS OTICHKA «HEYAOBIETBOPUTEIHLHO», pab0Ta BO3BpAIlaeTCs Ha
TOpa0boTKY.

LaTa)



MunucTepcTBO HaykH U Bbiciiero oopazosanus Poccuiickoit denepanuun
HinKkHeKaMCKUH XMUMHKO-TEXHOJIOTHYESCKHI MHCTUTYT ((rtian)
(benepanbHOro rocy1IapcTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICIIIEr0 00Opa3oBaHuUs

«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET
(HXTU ®I'bOY BO «kKHUTVY»)

Daxyromem _ MexaHUYECKUU

Kageopa__Mamyh 1 anmapaToB XUMHYECKHUX TTPOU3BOJICTB

Hampasiienue moAroToBKu/CrenuaibHOCTb, 15.04.02 «TexHOJIOrHYeCcKne

MAIIUHBI 1 000DYIOBAHUED

(k00 u Haumenosanue)

HpO(I)I/IHB/CHCIII/IaHI/IBaHHH: «XHUMHUYECKOE MallIMHO- U arrapaToCTpocCHUEC>»
(raumenosanue)

TecToBBIC 3a1aHUSA

no aucHuIuinae (MOIyITIo) 51.0.09 OCHOBBI _Hay4YHBIX HCCIIEIOBAHUM,
OpraHu3anys U MIAHUPOBAHKE DKCIIEPUMEHTA

Tect Nel
Tema 1. OnpeaesieHus 1 TEPMUHOJIOTUSI TEOPUHU, OPTAHU3AIUM U MJIAHUPOBAHUS
HAYYHOTI'0 IKCIIEPUMEHTA.

1. ITox IKCIEPUMEHTOM MOHUMAETCS

1) HaOmoIcHHE HAJl HHTEPECYIOIIUM Hac 00bEeKTOM O€3 BMEIIaTeIbCTBA B €r0
(YHKIIMOHHPOBAHHUE.

2) COBOKYITHOCTb IIE€JICHAIIPABICHHBIX JICHCTBHUI, MPOBOJAUMBIX Ha H3y4aeMOM OOBEKTE U
TTO3BOJISTFOIIMX MCCIICIOBATEIO TOJydaTh HE0OX0IUMYI0 HH(OPMAIIHIO.

3) OJMH 3JIEMEHT U3 COBOKYITHOCTH II€JI€HAIIPABICHHBIX ICHCTBHUI, TPOBOAUMBIX Ha
U3y4aeMOM OOBEKTE U MO3BOJISIIOIINX UCCIISIOBATENIO TOTy4aTh HEOOX0IUMYIO
uH(pOpMaLHIO.

2. Ilox onILITOM MOHUMAETCS

1) HaOoIeHUE HAJl HHTEPECYIOIIUM Hac 00bEKTOM Oe3 BMEIIaTeIbCTBA B €r0
(bYHKIMOHUPOBAHUE.

2) COBOKYITHOCTH LI€JI€HAIIPABICHHBIX ICHCTBHIA, IPOBOJAUMBIX Ha M3y4aeMOM OOBEKTE U
MO3BOJISIFOIINX UCCIIEIOBATENO TIOMyYaTh HE0OX0IUMYI0 HH(OPMAIIHIO.

N



3) O/IMH 3JIEMEHT U3 COBOKYITHOCTH II€JICHANIPABICHHBIX JICHCTBUI, IPOBOIMMBIX Ha
U3y4aeMOM OOBEKTE U MO3BOJISIONINX UCCIICAOBATENIO MOTydaTh HEOOX0IUMYIO
UH(POPMAIIHIO.

3. Ha pucynke
OnbIT 1

Y

OonwIT 2

Y

OonwbIT 3

Y

OnbIT N

pesyneTaT

IMoOKa3aHa MocCjJea0BaTC/JIbHOCTD ONMBITOB /IJIfl pea/In3allnn

1) sxcniepuMeHTa.
2) mporiecca MOJCITHPOBAHUS.
3) mporiecca cuctemuoro ananuza XTC.

4. JKCePpUMEHT MOKET MPOU3BOIUTHCSH

1) ToJIbKO Ha MOJIEITU PEaIbHOTO OOBEKTA.

2) TOJIBKO Ha CAaMOM PEaTbHOM OOBEKTE.

3) Kak Ha peaJlbHOM 00BEKTE, TaK M HA €r0 MOJICIIH.

5. [InannpoBaHue JKCIEPUMEHTA - ITO MPOLeTypPa

1) npeBapuUTEIbHBIX MATEMATUYCCKUX PACUCTOB, IPEAIICCTBYIOIINX SKCICPHUMEHTY .
2) BbIOOpa 3HAUCHMIA 33JaHHBIX (PaKTOPOB (TEeMIIEpaTyphl, JaBJICHUs, pacXxojaa U Ip.),
HEOOXOIMMBIX JIJISl IPOBEACHUS OJHOTO MIJIH HECKOJIBKHX ITapauIeIbHBIX H3MEPCHUN
1eJeBON (QYHKIIUH.

3) BbIOOpA YKCIIA U YCIIOBHI MPOBEICHHS OMBITOB, HEOOXOMMBIX U IOCTATOYHBIX JUIS
pelIeHHsI TOCTaBICHHOW 3a/1a4¥ ¢ TPEOyeMOil TOUHOCTHIO

[aYal



6. [lpuBenennas 3aech TadauNna

ifuai ¥ CIBHA MOBETE HEA QBT
Temmparypa | Temmepsryps | mmmrwe | Pawp | Pawon Pawon | Memepcmmmocrs | Bpewa
FONIDHERTE | KUMTEEHTS FOMTDHERTE | NOMTORENTS | RATAMGATODR | TEpEMPIDEBANT | peaIim
b B b B

1l

npeacTaBJseT co00i

1) rutaH SKcrepuMeHTa.

2) IJIaH IPOBEICHHS OTIBITA.

3) pe3yabTaT MaTeMaTUIeCKOro MOICITUPOBAHHUS.

7. K uncay 3aaa4 NIJIAHUPOBAHUS IKCIIEPUMEHTA HE OTHOCHUTCS

1) cTpeMicHHEe K MUHUMHU3AIUH OOIIEr0 YHCIa OMBITOB;

2) 3a71a4a BHEIPEHHS PE3YIbTATOB DKCIICPUMEHTA B IPOU3BOICTBEHHBIH MPOIIECC;

3) UCIOJIb30BaHNE MATEMaTHYECKOTO anmapara, (OpMaH3yIONIEro MHOTHE JICHCTBUS
JKCIIEPUMEHTATOPA;

8. DKkcnepuMeHT, KOTOPBIii CTABUTCSI IJIsl PellieHusl 3a1a4 ONTUMU3AINHI, HA3bIBAETCSI
1) TeopeTUYeCKUM.

2) BBIYHCIUTEILHBIM.

3) aKCTpEeMabHBIM.

9. lns kuGepHeTHYECKOH MO/IE/I YEPHOTO SIINKA XapaKTEePHO TO, YTO

1) ctaBuTCS 3a1a4a OMUCAHUS IIPOIECCOB, MPOTEKAMOIINX B CUCTEME HA OCHOBE (PH3MUECKUX
METOJIOB UCCEIOBaHHUA.

2) mporiecchl BHYTPH SIIMKA HE JOCTYITHBI I UCCIICAOBAHUS WM HE CTABUTCS 3aj1a4a
OTIMCAHUs MPOIECCOB HA OCHOBE (PM3UYECKUX METOOB HCCIICIOBAHMUS.

3) pa3paboTKa MaTeMaTHYECKON MOJCIIH IPUHIIUIIHAILHO HE BO3MOYKHA.

10. MaTemMaTH4eCKHe MOJIeJIM, ONMUCHIBAIONIHE MPOIECCHI, MPOTEKAIONINE B CHCTEME,
MO/IeJIMPYEMOii ¢ TOMOIIBI) Y€PHOTO SIIIUKA SIBJISIOTCS

1) neTepMUHUPOBAHHBIMHU.

2) U3HAYaIbHO HEKOPPEKTHBIMH.

3) CTOXaCTHYECKUMHU.

11. Ha npexcraB/ieHHO MO/ie/ 1M CHCTeMBbI B (popMe YepHOro simuKa,

NN



X1—> —_— Y1
X2—> —_— Y1
X,—» —> v,

nepeMeHHbIe, 0003HAYEeHHbIE KaK X, HA3bIBAIOTCH !
1) pakropamu.

2) GyHKIHUSIMH OTKIIHKA.

3) HEM3BECTHBIMH ITIEPECMCHHBIMH.

12. Ha npeacTaB/ieHHO# Mo/1eJIH cUCTeMbI B (hopMe YepHOTo SAIIMKA,

X1—> —_— Y1
X2—> —_— Y1
X,—» —> v,

nepeMeHHbIe, 0003HAYEHHbIE KAK Y, Ha3bIBAKOTCA!
1) pakropamu.

2) GYHKIHUSIMH OTKIIHKA.

3) He3aBUCHUMBIMH MTEPEMEHHBIMH.

13. 3navenus ¢pakTopon

1) onpenensoT pe3yIbTaThl BO3ACHCTBUS BHEITHUX MPUYHH HA CUCTEMY.
2) 3a/1a10T yCIIOBHS MIPOBEJICHUS OIBITOB

3) B mporiecce MPOBEICHUS IKCIICPUMEHTA HE U3BECTHBI.

14. I1pu npoBeleHUM ONBITA BEJIUYMHY KAMKIA0T0 (pakTopa Npu NOCTPOEHU U
AUCKPETHOI MO/I€eJIH CHCTEMbI

1) 3amaeT caM KCIIEPUMEHTATOP KaK JII000e HY)KHOE €My 3HaYCHHE.

2) ciayJaiiHOE 3HAUCHHE

3) 3a1aeT caMm SKCIIEPUMEHTATOP KaK OJTHO U3 HECKOJIbKUX (PMKCUPOBAHHBIX 3HAUCHHM.

15. OaHOo U3 HeCKOJIbKHMX 3HAYEHH I, KOTOpPbIe MOKeT IPUHUMATH (GaKTOp B ONbITE,
Ha3bIBaeTCs

1) ypoBHeM daxTopa.

2) UHTEPBAJIOM BapbHUPOBaHUs (PaKTOpA.

3) cpenHiM 3HaYeHHEM (hakTopa.

16. Ha pucynke



\

MOKa3aHa cxemMa

1) AEKOMTIO3HUIINY ANTOPUTMA PEIICHUS 3a/1a91 MOACITHPOBAHUSI.

2) rpyNIUAPOBaHUS JAHHBIX Ha 6 MHTEPBAJIOB IIPU CTATHCTUYECKOH 00paboTKe.
3) pasnoKeHus Iuana3oHa U3MEeHEHHUs (paKkTopa Ha Psii YPOBHEH.

17. 3ananue 3Ha4YeHUil BcexX (PaKTOPOB HA BCeX BO3MOKHBIX /ISl HUX YPOBHSIX
omnpeaessier

1) ycnoBusi MpOBECHHUST BCETO AKCIIEPUMEHTA.

2) yCIIOBHE TIPOBEICHHS OJTHOTO M3 BO3MOKHBIX OITBITOB KCIIEPHUMEHTA.

3) uHTEpBaBI BApbUPOBAHUS IS BCeX (DAaKTOPOB.

18. ®opmyaa N = k"

MO3BOJISIET ONPeIeJTUTh YUCJIO0

1) pakTOpoB, HEOOXOAUMBIX B IKCIIEPUMEHTE.

2) BO3MOKHBIX YPOBHEH (PaKTOPOB.

3) BO3BMOXKHBIX COCTOSIHUHM TUCKPETHON CHCTEMBI.

19. ®opmyaa N =k"

N03BOJIsIeT ONpeeTUTh YUCII0

1) BO3MOXHBIX OIBITOB B 9KCIICPUMECHTE.

2) BO3MOXKHBIX YPOBHEH ()aKTOPOB B IKCIICPUMEHTE.

3) He0OX0oMMBIX (PaKTOPOB MPH MPOBEICHUN IKCIIEPHUMEHTA.

20. B popmyae N =k"
CHMBOJIOM K 0003HA4Y€HO YHCJIO
1) dhakTopos.

2) ypoBHeil Kax10ro axkTopa.

3) ONBITOB B 3KCIIEPUMEHTE.

21. B popmyae N =k"
CHMBOJIOM N 0003HAYEHO YHCJI0
1) dhakTopos.

2) ypOBHEH KaXI0T0 (haKTopa.

3) OIBITOB B DKCIIEPUMEHTE.

22. AKTUBHBIM CYHUTAETCS IKCIIEPUMEHT, B KOTOPOM UMeEETCsl BO3BMOKHOCTH
ylpaBJIeHUsI
1) byHKIHEH OTKIMKA.



2) mapaMeTpoM ONTUMH3AIINH.
3) mo0BIM 33JaHHBIM B CHCTEME (PaKTOPOM.

23. [InanupoBaHue IKCTPEMAJIBLHOI0 IKCIIEPHMEHTA - 3TO NMpoIece

1) BBIOOpA KOJMYECTBA ¥ YCIOBUI MPOBECHUS ONBITOB, MUHUMAJIBHO HEOOXOAUMBIX IS
OTBICKaHHS ONTUMAJIbHBIX YCIOBHM.

2) MOCTPOEHHS PETPECCHOHHOMN MOJICIH.

3) BBIOOpA KOJMUYECTBA U YCIIOBHIA IPOBEICHHS OIBITOB, MO3BOJISIOIINX 33/1aBaTh
9KCTpEeMajbHbIE 3HAUE€HUS (AaKTOPOB B SIKCIIEPUMEHTE.

24. IlapameTpoM ONTHMHU3AIMU HA3LIBAETCHA

1) HanboJiee 3HAYUMBIH JIJIs KcclieaoBaTels (hakTop.

2) KaueCcTBEHHAs XapaKTePUCTHKA, HEOOXOAMMas IS MOJyUYSHUS] KOHEYHOTO Pe3yJIbTara.
3) xapaKTepUCTHKa LIEJIH, 3aJaHHast KOJTHYECTBCHHO.

25. Ilox MaTeMaTH4YeCKOIi MO/IeJIbI0, ONMUCHIBAKOIIIEN MPoIlecChl B YEPHOM SINTUKE,
NOHUMAETCH

1) ypaBHEHHE, CBA3BIBAIOIIECE TAPAMETP ONTHMHU3ALUH C HaKTOPAMHU.

2) pe3yabTaT BIOOpA YHCIIa U YPOBHEH (PaKTOPOB B KCIIEPUMEHTE.

3) TabmuuHas Gopma, comeprKamas 3HaYCHUE KaXKI0ro (PakTopa B KaXKIOM OIBITE BCETO
HKCIIEPUMEHTA.

26. ®opmyJia BUAa

y= f (Xl , X2 yereny Xn ),
HCIOoJIb3yeMas B 3aavdax ONITUMH3ALMH, IPCACTABIACT coooi

1) hopmanu3oBaHHOE TPEICTABICHIE MATPHIIBI IJIaHA SKCIIEPUMEHTA.
2) hopManu3oBaHHOE MPEICTABICHUE MATEMATHIECKON MOJICITH.
3) ypaBHeHHe, CBI3bIBaIOIIEe (PaKTOPhI APYT C APYTOM.

27. Oco0eHHOCTBHIO MATEeMAaTHYeCKOl Moje/iM, pa3padaTbiBaeMoOi MPHU MJIAHUPOBAHUU
JIKCTPEMAJIBHOI0 IKCIIEPUMEHTA SIBJISETCH TO, YTO OHA OTHOCUTCH K KJIaccy

1) neTepMUHUPOBAHHBIX MOJICIICH.

2) aHAJIOTOBBIX (HETIPEPHIBHBIX) MOJICIICH.

3) IMCKPETHBIX U, B TO e BPEMsi, CTOXaCTUYECKUX MOJICIICH.

28. Perpeccust — 310

1) 3aBHCHMOCTb MaTEMaTUUECKOTO OXKUIAHHS CITy4allHON BEJIMYMHBI OT 3HAYCHUI APYTHUX
CIIy4YalHbIX BEJIUYMH.

2) CTEeNeHb TECHOTHI JIMHEHHOM CBS3H JBYX CITy4YalHBIX BEJIMYHH.

3) oTHOILIIEHNE YKCIIA TOSBICHUI CITy4ailHOW BEJTMYMHBI B 33IaHHOM UHTEPBAJIC K YHCITY
BCEX BEJIMYUH.

29. PerpeccoHHasi MO/ieJIb MIPeACTaBIsIeT CO00M
1) HedopMabHOE ONTMCaHKE KHOSPHETUIECKON CHCTEMBI B BUJIC YEPHOTO SIIIUKA.

2) MaTEeMaTUYECKOE BBIPAXKCHHE, CBI3BIBAIOIICE OJIHY CIYYAHYIO BEJIMYUHY C HECKOJIBKUMH
JIPYTUMH.
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3) BepOasibHOE OMKcaHne (GU3NIECKOTO IpoIecca Wik 00bEKTa, BHITOJHEHHOE Ha OCHOBE
(opMaIM30BaHHBIX METOJIOB.

Tect Ne2
Tema 3. JIByxypoBHeBble D-onTuMajbHble IJIAaHBI MOJHOI0O M JIPOOHOTO

(paKTOPHOIO0 3KCIIEPUMEHTA

1. IByXypOBHEBBIMH IJIAHAMH IKCIIEPUMEHTA HA3BIBAIOT IUIAHBI, B KOTOPBIX

1) yuacTBYyIOT TONIBKO 2 (hakTOpAa.

2) yCIIOBUSI TPOBECHUS OTBITA MPEICTABISIOTCSI

B (hopMe IBYMEpHOH TaOIHIIBI.

3) kax bl pakTOp MPUHUMAET TOJIBKO 2 3HAYCHUSI.

2. IByXypoBHeBbI€ IJIAHbI B IVIAHMPOBAHUM IKCIIEPUMEHTA CHUTAKOTCS
AOCTATOYHBIMH, MIOTOMY 4YTO MX LeJbI0 IBJISETCS NMPOBeeHne IKCIIePUMEHTAa 1Jisl

1) nocTpoeHus1 ypaBHEHHUS PETPECCHHU.

2) MOWCKa ONTUMAJIBHBIX YCIOBUH.

3) onpezencHUs TPUHIUITHATIEHON BO3MOKHOCTH
JUTS1 OITUMU3ALIMHI MOJIEIIH.

3. st npoBenenust 4-x (paKTOPHOT0 PerpecCHOHHOI0 aHAJIN3a YHCJI0 ONBITOB B
miane 10J:kHo 0bITh HE Menee:

1) 4.
2) 8.
3 7.

4. Ilpu nJIaHMPOBAHNH ABYXYPOBHEr0 3KCIepPUMeHTa NPuderawT K
KOJMPOBAHUIO 3HAYEeHUI (PAKTOPOB /ISl TOTO, YTOOBI

1) yMEHBIINUTH UX KOJUYECTBO.

2) 00JIerdnTh JadbHEHIIYI0 MaTeMaTHYECKYI0 00paboTKY.
3) YMEHBIIUTH BPEMEHHBIC 3aTPaThl Ha

MPOBEICHUE NU3MEPECHUM.

5. Beiunc/ieHue 3Ha4eHUs OCHOBHOI'O YPOBHS NPH KOJAMPOBaHUM (PaKTOPOB
NMPOU3BOAMTCH 1O popmy.ie

XMaKC + XMMH — XMCZKC - XMuH
1)XOCH - 2 Z)XOCH - 2 -
XMaKC XXMMH
3) Xoey =— >

6. BoluucieHne HHTepBaJia BapbupoBaHus (aKTOPOB NPOU3BOAUTCS 10O
dpopmyue

N



+ -

1) J — XMCZKC XMuH 2) J — X/VlaKC X/VluH
2 2
X

3) .J — X MAKC X MUH

2

7. KonupoBanue (pakTopoB Npou3BoaUTCS 1O popmy.ie

X +X X - X
1) X'K — Maxe J MUH 2) X'K — MAKC 2 MUH
X, - X
3) XV[( — H J OCH

8. 3ananbl 3HaveHus NaBJjeHus. HKHU ypoBeHb 100 klla, BepxHuii ypoBeHb
200 kIla. Torna 3HayeHHe OCHOBHOI'O YPOBHSI COCTABHUT:

1) 150 kITa.
2) 50 kITa.
3) 300 «IIa.

9. 3apmanbl 3HavYeHusl JaBJjieHusi. HKHUA ypoBeHb 100 klla, BepxHuii ypoBeHb
200 kIla. Toraa 3HayeHHe HHTEPBAJIa BADbUPOBAHHUS COCTABUT:

1) 150 kI1a.
2) 50 kITa.
3) 100 xI1a.

10. 3ananbl 3HaYeHUd aaBJeHus. HUxHUE ypoBeHb 100 kIla, BepxHuii ypoBeHb
200 kIla. Toraa 3nauenue ocHoBHOro yposuss B KOAMPOBAHHOM BbipakeHuu
COCTABHT:

1) 150 xITa.
2) 50 kI1a.
3) 0.

11. 3apanbl 3HaYeHus AaBJjieHus. HUKHUI ypoeHb 100 klla, BepxHuii ypoBeHb
200 kIla. Torna 3nauenue nuxxuero yposiss B KOAUPOBAHHOM BbipakeHuu
COCTABHT:

1)-1.
2) + 1.
3) 0.

12. 3apanbl 3HavYeHus aaBJjeHusi: HmxkHui ypoBenb 100 kIla, BepxHuii ypoBeHb
200 kIlIa. Toraa 3nauyenue Bepxuero ypouss B KOAUPOBAHHOM BbipaxkeHuH

COCTABUT.

1)- 1.

LaYa}



2) + 1.
3) 0.

13. 3apanbl 3HaYeHHUsI TEMIIEPATYPbI: HHKHUA ypoBeHb 60 rpaja, HHTEpBaJ
BapbupoBanus 30 rpaa. Torna 3nayenne BepxHero yposasi B HATYPAJIBHOM
BbIPa:KE€HUH COCTABHT:

1) 90 rpan.
2) 120 rpan.
3) + 1.

14. 3apanbl 3HaYeHUs TeMIIePATYpPbl: HUKHUI ypoBeHb 60 rpaj, HHTepBaJI
papsupoBanus 30 rpaa. Torna 3nayenue ocHoBHOro ypoBust B HATYPAJIBHOM
BbIPa:Ke€HHH COCTABMT:

1) 90 rpan.
2) 120 rpa.
3) 0.

15. 3apanbl 3HaYeHHs TEMIIEPATYPbI: HUKHUA ypoBeHb 60 rpaa, BepxHuid
ypoBenb 120 rpaa. Toraa 3HaueHue MHTEPBaJIa BAPbUPOBAHUS COCTABUT:

1) 30 rpa.
2) 60 rpan.
3) 90 rpa.

16. 3apanbl 3HaYeHHs TaBJEeHUsI B KOAUPOBAHHOM BbipazkeHun —1, Om + 1.
Toraa mjiad IKCnepuMeHTa Oy/AeT CUUTATHCS

1) 3-x ypOBHEBEIM.
2) 2-X YPOBHEBBIM.
3) 1-HO ypOBHEBBIM.

17. IlnannpoBaHnue, PN KOTOPOM peau3yeTcsi Bce BO3MOKHbIe KOMOMHALNH
(pakTOPOB Ha BHLIOPAHHBIX YPOBHAX, HA3BIBACTCS
1) nosHBIM (haKTOPHBIM IKCIIEPUMEHTOM

2) 1poOHBIM (haKTOPHBIM IKCIIEPUMEHTOM.
3) perpecCMOHHBIM aHAIU30M.

18. Ilpu peaau3anuy NOJHOT0 (PAKTOPHOI0 IKCIEPUMEHTA YHCJI0 ONBITOB

paccunThIBaercs mno gpopmyae

1) N=K" 2)N=K" 3IN=Kn

LaTa)



19. [Ipu peasn3anuu NOJTHOTO GAKTOPHOI0 IKCIIEPUMEHTA, YTOObI ONPeIeTUTh
YK CJI0 ONBITOB HYKHO YHCJI0

1) hbakTOpOB YMHOKUTH HA YUCIIO YPOBHEH.
2) (akTOPOB BO3BECTH B CTEIIECHB, PABHYIO YUCITy YPOBHEH, T.€. 2.
3) ypoBHeid, T.e. 2 BO3BECTH B CTENEHb, PABHYIO YUCITY (DaKTOPOB.

20. YTo0b1 0€3 0IMO0K MOCTPOUTH IJIAH MOJHOT0 (PAKTOPHOI0 IKCIIEPUMEHTA,
HYKHO

1) BOCIIOJIB30BATHCS IUTAHOM C MEHBIIUM YHCIOM (DaKTOPOB, PA3MECTUTH HIIKE €ro
KOIHIO, /Ul HOBOTO (DaKTOpa MEPBYIO MOJOBUHY MATPHIIBI TJIaHA 3aTOTHUTD HUKHUMU
YPOBHSIMH, @ BTOPYIO [TOJIOBUHY — BEPXHUMH YPOBHSIMH.

2) BOCIIOJIb30BaThCS CHCIUATBHOM (POPMYIION — FreHEPUPYIOIIUM COOTHOIIICHHEM U
TE€HEPaTOpOM IUIAHA.

3) BepXHIOIO MOJOBUHY MATPHIIBI IUTaHA 3AII0JIHUTh HWKHUMU 3HAYCHUSIMU (PaKTOPOB,

a HUKHIOIO TIOJIOBUHY — BEPXHUMU 3HAUCHHUSIMU (DAKTOPOB UIIK HA0OOPOT.

21. B Ta0aune

NPUBOIUTCS TUIAH:

1) [I®D ans 2-x GakTopoB.
2) TI®D st 4-x hakTopoB.
3) ADD ans 3-x pakTopos.

22. B Tadauue

NPUBOJAUTCH IIJIAH:
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1) [I®D ans 2-x GakTopoB.
2) [1®D nmnst 3-x pakTopos.
3) DD mis 3-x hakTopos.

23. Ili1an 3KkcnepuMeHTAa, NPpUBeIeHHbII B TadJauIe
><1 X2 XS

1 | — | — | —

HHH |
HH

|
+HH |
+]

1) sBstercst rranom 110D 2°
2) ssiercst mwianom 110D 2°
3) COMEPKUT TOJIBKO MapaIeIbHBIE OIBITHI.

24. B TabJuue mJiaHa 3KcrepuMeHTa

HHH |
|

=1F
_|_

—+ |

1) HETOCTATOYHO OIBITOB, YTOOBI OH cuuTaNCs m1aHoMm [1DD.
2) HapyIlIieHa MOCIIEA0BATEIILHOCTD PACIIONOKEHUS HEKOTOPBIX CTPOK.
3) I0CTaTOYHO OMBITOB, YTOOBI €r0 CUUTATH IIaHOM [1DD,

25. J1iisi MHOTO()AKTOPHBIX IKCIIEPUMEHTOB CylIeCTBYeT MPUHUMIHAIbHASA
BO3MOKHOCTb MOCTPOEHHS MJIAHOB JAPOOHOI0 (PAKTOPHOI0 IKCIIEPUMEHTA MOTOMY, YTO
1) perpeccroHHAs MOJICITb YIIPOIACTCS.

2) 4HCIIO OMBITOB N30BITOYHO JUISl HOCTPOSHHUST PErPECCHOHHON MOJICIH.
3) uncio ko3P PHUIMEHTOB YpaBHEHHS PETPECCHH HE 3aBUCUT OT YHCia (PaKTOPOB.
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26. Ec/in B KauecTBe IIaHA HCHOJIb30BAHA YeTBEePTh-peminKa miana IdD 2° to
YHCJIO ONMBITOB B IKCIEPUMEHTE Oy/ieT PaBHO

1) 4.
2) 8.
3) 16.

27. B naane JI®D 2" ynciio onbiTo paBHo

1) 128
2)8
3) 16

28. B maane JI®D 2% yncio dpaxropor pasmo

1) 7.

2) 4.

3) 3.

29. IlpuHuun nocrpoenus mjianos JI®PI cocTouT B TOM, 4TO

1) 3a ocHOBY M1aHa npuHUMaeTcs wiaH [1dD ¢ TeM ke YuCIOM OIBITOB.

2) 3a OCHOBY IUIaHa MPUHUMAIOT Tu1aH [1DD ¢ TeM ke YrcaoM GakTopoB.
3) B IU1aHE MEPEUNCIISIFOTCS BCE BO3MOXKHBIC 3HAYCHHS (DAKTOPOB.

30. Il.1an 3kcnepuMeHTAa, NPUBeIEHHBIH B Tad/auIe

HHH
+HH
[

|
+HH |
H|
1

sIBJIsIETCS
4
1) mpaBUIIBHO COCTaBJICHHBIM I1aHOM [1DD 27,
4-1
2) MpaBHJIBHO COCTABJICHHBIM T1aHOM J[DD 27,

3) HempaBUIIBHO COCTABJICHHBIM 1aHOM J[DD 2+t

31. Yro6mbr mocrpouts mian @D 2*! nyxuo B3TH

V.Ia}



1) BEpXHIOIO MK HIDKHIOIO MTOJIOBUHY IutaHa [1dD pal

2) wian [1OD 23, a JIIs oTpeiesieHns 3HaueHnu 4-ro pakTopa BOCTIOIB30BAThCS
TCHEPUPYIOIIMM COOTHOIICHHEM (TeHepaTopOM IIJIaHa).

3) nonosuny miana [1MD 2°,

32. Jl1st nocTpoeHus! IJIaHa

x

TR
]

H I TR T

ObLJI MCII0JIb30BAH reaepartrop

1) Xa =Xq1 " Xo " X3
2) Xa =X1 " X5
3) X4 = X2 ' X3

33. /15t mocTpoeHus IJIaHa

[ THH
]
|

TR TR 1]

|
B

|

[

OBbLJT MCIIO0JIBL30BAH I'eHEPATOP

1) X4 =X1 ’ X2 ) X3
2) X4 :Xl ’ X2
3) Xa = X X3

34. /It nocTpoeHus: IJiaHa
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ObLI HCNO0JIB30BAH FeHEePaToOp

1) Xa =X1 " Xy X3
2) X4 :Xl ' X2
3) X4 == X2 ' X3

Tect Ne3
Tema 5. OnTUMAJIBbHBIA IKCIIEPUMEHT B XMMU4YeCKOH TexHoJIornu. ['paaneHTHbIe
METOABI ONITUMHU3AINMN.

1. Koa¢gpuumeHThl ypaBHEeHHUSI perpeccuy PacCYNTHIBAIOTCS € MOMOIIBIO

1) MmaTeMaTHUECKOI MOJICITH, CBSI3BIBAIOLICH (DYHKIIHIO
OTKJIMKA C (paKTOpaMH.

2) xkputepusi CTbIOJICHTA.

3) MeTo/1a HANMEHBILUX KBaJIPATOB.

2. @opmy.a
n u
a (Y- Y)?® min

i=1
ecTh MaTeMaTn4ieckasi popMyJIupoBKa

1) MeTO1a HAMMEHBIINX KBAPATOB.
2) BBIPOKCHUS IS pacyueTa JTUCTICPCHUH.
3) ycioBUsI [UIs MUHUMU3AIMH (DYHKIIUU OTKIIHKA.

3. Ha npuBeieHHOM pPHCYHKe MOKA3aHbI

1) Touku, paccYMTaHHBIE C TIOMOIIBIO AY
K03 (ULIMEHTa KOPPESALUH.

2) OTKJIOHCHUS] U3MEPEHHBIX 3HAYCHUH
CIIy4aifHOM BEJTMUMHBI OT PACCUUTAHHBIX C
TIOMOIIIBIO METO0/1a HAMMEHBIINX KBaPATOB.

3) ONBITHBIC TAaHHBIC JIs1 BBIYHCIICHUS
THCTIEPCUH TPadUUECKUM METOJIOM.
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4. TexHoJiorusi onpeaenaenusi K03GpGUIMEHTOB YPABHEHUSI PerPeccrH ¢
MOMOIIbI0 METOAA HAMMEHbIIUX KBA/JIPATOB COCTOUT B

1) cpaBHeHMH pacuyeTHOTO Kputepus CThroIeHTA
C TaOJINYHBIM 3HAYECHUEM.

2) peleHHH YPaBHEHUS PErPECCUN OTHOCHTEIIEHO
K03((PULIMEHTOB.

3) peleHnr CHCTEeMbl HOPMAaJIbHBIX YPaBHEHHH.

5. KoapgpuuueHTsl ypaBHeHHsI perpeccuy NpOBepsIlOTCS Ha

1) 3HAYUMOCTb.
2) aJIeKBaTHOCTb.
3) HOJIOKHUTETBLHOCTb.

6. YpaBHeHUe perpeccuu NpoBepsieTcsi HA

1) 3HaYUMOCTb.
2) aJIeKBaTHOCTb.
3) IMHEHHOCTD.

7. Hesnaunmble K03(p(pruMeHTHI YpAaBHEHUSI perpeccuu

1) Bce paBHO BKJIIOYAIOT B YPaBHEHHE PErPECCHH.
2) B pErpeCCHOHHON MOJICIIH ITPEOOpasyroT

B CBOOO/HBIE YIECHBI.

3) yAansoT U3 perpecCHOHHON MOICIH.

8. 3HaunmMocTh K03 (PUINEHTOB YPABHEHHUSI Perpeccry ONpeesIoT ¢ IOMOIIbI0
KpuTepus

1) CteroneHTa.
2) durmiepa.
3) Xu-kBajpar.

9. YcaoBue

il
S

3 tTa6n

t= (n-2,3)

Cay:KuT 111 MPOBEPKU

1) agekBaTHOCTH YpaBHEHHS PETPECCHH.
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2) KO3 PHUIMECHTOB YPaBHEHUS PErPECCHH Ha 3HAYMMOCTb.
3) mucniepewnii ¢ momonibio Kputepust CThro/IeHTA.

10. AxeKBaTHOCTH YPaBHEHHs Perpeccuy onpeaessiioT ¢ IOMOLIbI0 KpUTepust

1) CtproneHTa.
2) ®uepa.
3) Xu-kBajapar.

11. YcaoBue

2

. S
F — iOCHp £ FTa6n

2
oCT

CJIYKMT JJIS1 IPOBEPKH

1) agekBaTHOCTH ypaBHEHHS PETPECCHH.

2) KO3 PHUIMECHTOB YpaBHEHUSI PETPECCHH HA 3HAYMMOCTb.
3) 2-X BBIOOPOYHBIX JUCIIEPCHIA C TIOMOIIIBIO

kputepus duiepa.

4-1 Lo .
12. IIpu noctpoenun mwiava JIdPI 27 na 1uHelHOH perpeccCHOHHOI Mo/1esIu
NPaBUJIbHO OY/IeT, eCJId BOCNOJIb30BAThHCSI T€HEPATOPOM IJIAHA

1) X4 :X1'X2'X3
2) Xa=X1" X
3) X4=Xy X3

13. Ha pucynke u3o0paskeH

e e e
L = ™
/ / ’//_..--: ‘-“:\ \‘\
(NAVSe= <$\ N
A NI NN
ANSNANSEmE oo
A1 |

1) rpadux nByx(akTOpHOH (PYHKIMH, IMEIOLIEH IKCTPEMYM.
2) rpa¢uk 3aBucuMoctu pakropa X1 ot pakropa X2.
3) mwiaH pemeHus 3aJa4M ONTUMU3AIIMHA METOJJOM KPYTOT'O BOCXOK/ICHHS.

14. Ha pucyHke noKa3aH aJITOPUTM

Ar
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Ha4ansHaa To4Ka

1) mpoBeeHus SKCIIEpUMEHTa Ha OCHOBE TuiaHa [1DD.
2) peuieHust 3a1a41 ONTHMHU3AIMU Ha OCHOBE METOJIa KPYTOT'O BOCXOXKICHHSI.
3) peleHus 3aJa91 ONTHMHU3AIIHA METOIOM ITOKOOPAMHATHOTO ITOIBEMA.

15. Ha pucyHKe noKa3aH ajJropuTm

A2

T | [ T
L1 fﬂ_.ﬂ-—ﬂ- *h—_____q_&\“\
( DeFP e ]
3@
NZED ==y
[ — —

HaqansHaa Todka

1) npoBeneHus SKCIIepUMeHTa Ha ocHOBe TuiaHa [1DD.
2) pelieHHs 3a7a4 ONTUMU3AIMKA Ha OCHOBE METO/a KPYTOT'O BOCXOXKICHHSI.
3) peleHus 3aJa4k ONTHMHU3AIMNA METOJIOM ITOKOOPIUHATHOTO MOIbEMA.

16. B cooTBeTCTBHE C IJIAHOM ME€TOa KPYTOI'o BOCXO0KICHUSA yCJI0BUSL
IPOBCACHUA OIIBITOB HYKHO 3a/laBaThb TAKUMU, 4yTOObI B (l)aKTOPHOM MPOCTPAHCTBE
NpoABUTraThHCH B HAIIPABJCHUHA JJUHUH, KOTOpas

1) coOTBETCTBYET rpaeHTy (QYHKIIUU OTKIIHKA.
2) napaJuienbHa OJTHOM U3 oceil (haKTOPHOTO IPOCTPAHCTBA.
3) sIBIIsIETCS JTMHUEH PAaBHOTO BBIX0J1a (PYHKIIUH OTKIIMKA €€ Ha MOBEPXHOCTH.

17. I'papguenToM GyHKIHMHM OTKJINKA SABJISIETCSH
1) nuHUS paBHOTO BBIXOAA ()YHKIIMU HA TIOBEPXHOCTH OTKIIMKA.
2) KacaTellbHasl K MOBEPXHOCTH OTKJIMKA B IAHHOM TOYKE C HAMOOJIBIINM YIIIOM

HaKJIOHA.
3) Bcsikas MPOU3BOAHAS OT (DYHKITUU OTKJIMKA JIJIS 3aJaHHOM TOUYKH.
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18. lns peajiM3anuu MeT0a KPYTOr0 BOCXOK/AEHUsI TPATHEHT (PYHKIHH
OTKJIMKA ONpenesieTcst

1) pa3paboTKoOi TIaHa TMOJIHOTO (PaKTOPHOTO IKCIICPHUMEHTA.
2) myTeM BBITIOJHEHHUS OOJIBIIOTO YKCIa MapalIeIbHBIX OMBITOB.
3) mocTpoeHHEeM ypaBHEHHUS PErPECCHH.

19. BeanunHa mara npojBHKeHHsI 10 MOBEPXHOCTH OTKJIMKA JJIsl KAXK/I0T0
(haxkTOopa NMpu pelIeHUH 3aJa4M ONTUMH3ANNH METOI0M KPYTOr0 BOCXOK/ACHUS
3agaercs

1) mpou3BeieHUEM HHTEPBaJla BAPHHUPOBAHUS Ha COOTBETCTBYIOIINN KOI(DDUIIMESHT
YpaBHEHUS PErPECCUM.

2) paBHO¥ [T BCeX (HaKTOPOB.
3) s pakTopa ¢ HauboIee 3HAYMMBIM KO3(D(PHUIIMEHTOM ypaBHEHHS PETPECCHH, a IS
OCTaJIbHBIX (DAaKTOPOB 3HAUEHUE CAMOT0 (PaKTOpa OCTACTCA HEU3MEHHBIM.

20. Ilpu peanu3zauuy MeTOAa KPYTOro BOCXO0:KIE€HHSA 10 MOBEPXHOCTH OTKIUKA
npousBeaenue b; ' J; ucnoab3yerces A7s

1) npoBepku ypaBHEHHUsI PErPECCHU HA aICKBATHOCTb.

2) ompe/IeeHus mara Mpy MPOABIKEHHHU 110 TIOBEPXHOCTH OTKIIHKA.

3) onpezieneHNs 3HAYUMMOCTH COOTBETCTBYIOLIETO KO3 PHUIIMEHTa YpaBHEHHUSI
perpeccuu.

21. Beau4yuHa mara npojBUKeHHUsI 10 MOBEPXHOCTH OTKJINKA NMPHU peaTu3aluuu
MeTO0/1a KPYTOI'0 BOCXOKICHHS

1) i Bcex (akTOpOB OJKHA OBITh OJTMHAKOBA.

2) yCcTaHaBIIMBAETCS TOJNBKO It (hakTopa ¢ HanboJIee 3HAYUMBIM KO3 DHUIIHEHTOM
YpaBHEHUS PErpecCHH, a JIJIsl OCTAIBHBIX ()aKTOPOB IIAT yCTaHABIMBACTCS PABHBIM HYJIIO.

3) y Kax0r0 (pakTopa MpOroOpIHOHAIEHA CBOEMY KOA(PPHUIIMEHTY YpaBHEHHUS
perpeccuu.

22. KpyToe BOCXOK/AeHHe M0 MOBEPXHOCTH OTKJIMKA 3aBeplIaeTcsl TOrAa, KOraa

1) usMepeHHas B OUYepEHOM IIare BeIMYuHa ()YHKIIUU OTKIMKA HAYHET
YMEHBIIATHCS.

2) 4KCIIO 1IaroB MPEBBICUT 33JaHHOE 3HAYCHHUE.

3) u3MepeHHas B 04epeTHOM Iare BeludrnHa (QyHKIMHA OTKIMKA HAYHET U3MEHSTHCA.

23. [Ipu3HaKkoM TOro, 4YT0 ypaBHeHHe perpeccuy HeaJleKBaTHO ONMChIBaeT
noBeiecHHe QYHKIUM OTKJIMKA, ABJISICTCH HEBBINOJHEHUE YCI0BHUS POBEPKH

AUCIIEPCUH IO KPUTEPUIO

1) CrprozenTa.
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2) Koxpena.
3) durmiepa.

24. B6,143H1 YIKCTPEeMAJIbHOI TOYKHU MOBEPXHOCTH OTKJINKA YPABHEHHE Perpeccun
NepBOro Nopsiika nepecraer ObITh a/1eKBATHBIM NOTOMY, YTO

1) BOJIM3M 3KCTpeMyMa IOBEPXHOCTh OTKIIMKA CYIIECTBEHHO KPUBOJIHHEIHHA.

2) IUTs ee MOCTPOCHHS UCTIOJIb30BAJICS METOJI HAUMEHBIIUX KBAAPATOB.

3) uncio ko3P HUIMEHTOB B ypaBHEHHU PErPeCCHU HEAOCTATOUHO JJIsl MOJCITHUPOBAHHS
SKCTPEMaJIbHBIX (PYHKIUH.

PabGoueii nporpaMmoii mpexycMOTPeHO TeCTUPOBaHMe o TpeM TemaM. Kaskablii Tect
OLIEHUBAETCS OJIMHAKOBBIM YHCJIOM 0AJ1JI0B, KOTOPbIE NPUBOASATCA B TA0IMIAX!
Kpurtepuu onenku Ajsi 04HOH GopMbl 00yUEeHUA:

[TporieHT MpaBUIIBHBIX OTBETOB HA OLIEHKA
BOIIPOCHI TECTa
< 60% O GamioB
> 60% , HO< 74 % 3 Oayuta
>74% , Ho<87 % 3,5 6ama
>87 % 4 6ayuta
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MunucTepcTBO HaykH U Bbiciiero oopazosanus Poccuiickoit denepanuun
HinKkHeKaMCKUH XMUMHKO-TEXHOJIOTHYESCKHI MHCTUTYT ((rtian)

dbenepaabHOTO TOCYIapCTBEHHOTO OI0PKETHOTO0 00Pa30BaTEIIbHOTO YUPEIKIACHUS

BBICIIIEr0 00Opa3oBaHuUs

«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET

(HXTU ®I'BOY BO «kKHUTY»)

Daxyromem _ MexaHUYECKUU

Kageopa__Mamyh 1 anmapaToB XUMHYECKHUX TTPOU3BOJICTB

Hampasiienue moAroToBKu/CrenuaibHOCTb, 15.04.02 «TexHOJIOrHYeCcKne

MAIIUHBI 1 000DYIOBAHUED

(k00 u naumenosanue)

HpO(I)I/IJ]B/CHCIII/IaJII/IBaHI/IH: «XHUMHUYECKOE MAIIIMHO- U almnapaToCTpoOCHUC»

(raumenosanue)

Tembl 10151 pedepaTos

0 JUCUUIUIMHE (MOJIYIIIO) 51.0.09 OCHOBBI HayuHBIX HMCCJIEIOBaHUII,
OpraHM3alYs U INIAHUPOBAaHHE SKCIIEPHMEHTA

Tema Ne6: CoBpeMeHHbIE MPOrPaMMHBIE CPeICTBA MOIEPKKH MPOLECCOB

IUIAHNPOBAHUSA, IPOBe/leHNUsI U 00Pa0OTKH Pe3yJbTATOB HAYYHOI'0 IKCIIEPUMEHTA.

1.

2.

10.

OOpaboTka [aHHBIX, HUMEIOUX JUCKPETHOE  pACIpeesieHHe C  [OMOIIbIO
CIEeUATN3UPOBAHHBIX POTPAMMHBIX CPE/ICTB.

HenapameTrpruyeckue MeToAbl CTAaTUCTUYECKOH OOpPaOOTKH Ppe3yslbTaTOB C MOMOIIBIO
CHEMATN3UPOBAHHBIX MPOTPAMMHBIX CPEJCTB.

O06paboTka BeTUYHMH, UMEIONUX JBYMEPHOE HOPMAIBHOE PACIPENIEICHNUE C TTOMOIIBIO
CTeATN3UPOBAHHBIX MPOTPAMMHBIX CPE/ICTB.

OCOOEHHOCTH TUTAHMPOBAHHUS DKCIEPUMEHTa Ha OCHOBE A-ONTUMAJbHBIX IUIAHOB C
MOMOIIBIO CIIEITUAIM3UPOBAHHBIX IPOTPAMMHBIX CPEJICTB.

Oco0eHHOCTH TUIAaHMPOBAHUS SKCIEPUMEHTAa Ha OCHOBE (G-ONTHMANbHBIX IUIAHOB C
MOMOIIIBIO CIIEIUATM3UPOBAHHBIX POTPAMMHBIX CPEJICTB.

[lomnepka  MHOTOYpPOBHEBOTO  HAYYHOTO  OKCIEPUMEHTa  C  TIOMOIIBIO
CTEIMATN3UPOBAHHBIX MIPOTPAMMHBIX CPEJICTB.

[TnanupoBaHre HAYYHOTO DKCIIEPUMEHTA, C MPUMEHEHHUEM IUIaHa <«JIATHHCKUHA KBaJpaT»
C TIOMOIIBIO CHEIMATU3UPOBAHHBIX MPOTPAMMHBIX CPEZICTB.

Nudopmarmonnas moanepkka MPOBEACHUS MAaCCHUBHOTO HAyYHOTO SKCIIEPUMEHTa C
TIOMOIIIBIO CTICIIHATH3UPOBAHHBIX TPOTPAMMHBIX CPEJICTB.

[IpuMeHeHue perpecCHOHHBIX MOJeNell BTOPOro M 0osiee BBICOKHUX MOPSIKOB MpU
TUTAHWPOBAHWU OKCIIEPHUMEHTAa C TIOMOIIBIO0 CIEIUATH3UPOBAHHBIX MPOTPAMMHBIX
CpPEACTB.

Vcnonb3oBanue crienuain3upoBaHHbIXx mporpamm SPSS, Statistica, NCSS and PASS,
Stata, StatXact u ap. mpu pemieHnu 3amad 0OpabOTKM PE3yIbTATOB M IUIAHUPOBAHUS
9KCIIEPUMEHTA.
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KpuTtepnu oueHKkH 1Jis1 CTYJI€HTOB 04HOI (hOpMBbI 00yUeHH:

MuHnuManpbHOEe 4YHCIO OaioB — 2 0ayuia BBICTABISACTCS TPH HEAOCTATOYHOH CTENEHU
PacKpBITHSA TEMBbI B XOJI€ CBOETO BBICTYIUICHHS, NMPUBEICHHUS HEUETKUX apTryMEHTOB M HE
BIIOJIHE aKTMBHOE y4acTHE B JIUCKYCCHUHU IO Mpodieme, KoTopas Oblia pacKpbiTa B XOJ€
JIOKJIa1a.

MaxkcumanbHoe 4uciio 6amnoB — 4 Gaiia BBICTABJISETCS MPHU MOJHOLUEHHOM PACKPBITUU
TEMBl B XOJI€ CBOETO BBICTYILJICHUS, MPUBEACHHUS YETKUX apTyMEHTOB M JIOKa3aTelbCTB, a
TaK)K€ aKTHMBHOE ydYacTHe B JUCKYCCHU MO mpoljeme, KOoTopas ObUla pacKphiTa B XOJE
JIOKJIaJ1a.
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MunucTepcTBO HaykH U Bbiciiero oopazosanus Poccuiickoit denepanuun
HinKkHeKaMCKUH XMUMHKO-TEXHOJIOTHYESCKHI MHCTUTYT ((rtian)
(benepanbHOro rocy1IapcTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICIIIEr0 00Opa3oBaHuUs

«Ka3aHCKkHil HalIMOHAJIBHBIA UCCIIE0BATENBLCKUN TEXHOJOTHYECKU YHUBEPCUTET
(HXTU ®I'bOY BO «kKHUTVY»)

Daxyromem _ MexaHUYECKUU

Kageopa__Mamyh 1 anmapaToB XUMHYECKHUX TTPOU3BOJICTB

Hampasiienue moAroToBKu/CrenuaibHOCTb, 15.04.02 «TexHOJIOrHYeCcKne

MAaIlIFMHBI ¥ 000pYI0BAHUE
(k00 u naumenosanue)

HpO(I)I/IHB/CHCIII/IaHI/IBaHHH: «XHUMHUYECKOE MallIMHO- U arrapaToCTpocCHUEC>»
(raumenosanue)

TemblI aJ151 codeceT0oBaHUA
10 JUCLIAIUINHE 51.0.09 OcCHOBBI HAaYYHBIX UCCIEN0BAHUH,
OpraHu3als U IVIaHUPOBAHHUE DKCIIEPUMEHTA

(HaMeHOBaHWE UCIUTLTAHBI)

Tema Ne2: IlonsiTue njaHupoBaHusi Ikcnepumenta. Knaccupukanus u kpurepuun
ONTHMAJIBHOCTH IJIAHA.

1. YUro Ha3bIBAETCS OMBITOM H SKCIIEPUMEHTOM ?

2. Kakoii 9KCTIepIMEHT Ha3bIBACTCS ONTUMATBHBIM ?

3. B dem 3akirouaercs mpolece IMCKpeTH3auu 3HaYeHU (akTopoB?

4. Yto Ha3bIBAIOT MPOLIECCOM IIJIAHUPOBAHUS HKCIIEPUMEHTA?

5. Kak paccuuThIBaeTCSI YUCIIO OMBITOB B 3KCIIEPUMEHTE?

6. Kak paccunThIBalOTCS KOMMPOBAaHHBIC 3HAYCHHS yPOBHEH (DAKTOPOB B ABYXYPOBHEBOM
JKCTIEpUMEHTE?

7. B uem cyTh MeTosa HanMeHbIuX kKBaapatoB (MHK)?

8. B uem cyTh MeTO/1a HANMEHBIITUX MOIYJICH?

9. Uto Ha3bIBaeTCs MApHON KOPPEIALHUECH?

10. Yto Ha3bIBAETCS PETPECCUOHHBIM aHATU30M ?

11. TTo kakOMy KpUTEPHUIO OIICHUBAETCS 3HAYUMOCTh KO (UIIMEHTOB YPaBHEHHS
perpeccun?

12. Yto HeoOX0AMMO NPEANPUHSTE, €CIIM HEKOTOpbIe K03()(PUIIMEHTh ypaBHEHHS pErpeccuu
HE3HAYMMBI ?

13. Yto Ha3bIBaeTCA KOPPEIANUOHHBIM aHATTH30M ?

14. Kak nmpoBepsieTcs aieKBaTHOCTh MOJTYYEHHOI'O YpaBHEHUs perpeccuu?

15. Yto HeoOX0AMMO MPEANPUHSATH, €CIIH MOJYyUYEeHHOE YPaBHEHHE PETPECCUU HE aJIeKBATHO
IPOBOJIMMOMY DKCTIEPUMEHTY ?

16. Korzia npumeHsieTcsi MHOKECTBEHHbIN perpecCUOHHBIN aHaIn3?

17. Yrto Ha3bIBaeTCS MATPHIICH TUIaHA KCIIEpUMEHTa (MM POCTO IJIAHOM)?

18. Uto Ha3bIBaeTCs BEKTOPOM PE3yJIbTaTOB U3MEPEHHIA?

19. Yto Ha3bIBaeTCsA SKCTPEMATbHBIM KCTIEPUMEHTOM ?
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20. B uem cMbICT KHOSPHETHICCKOW MOICITA YSPHOTO SIITHUKA?

21. Yro Ha3bIBaeTCs pakTopoM?

22. Yto Ha3BIBACTCS MAPaAMETPOM ONTHUMHU3ALINN ?

23. Uto Ha3pIBaeTCs ypOBHEM (akTopa?

24. Kak BBIYHMCIIUTH YUCIIO BO3MOXKHBIX OIBITOB?

25. Uto Ha3bIBACTCS IBYXYPOBHEBBIM SKCIIEPHMEHTOM ?

26. Kakue TpeOoBaHus MPEABABIAIOTCS K (hakTopam?

27.Yto Ha3pIBaCTCS HUKHUM YPOBHEM (hakTopa?

28. Uto Ha3bIBaeTCsl BEpXHUM ypOBHEM (pakTopa?

29. Uto Ha3pIBaeTCsS OCHOBHBIM ypOBHEM (hakTopa?

30. Yto Ha3pIBaeTCS MHTEPBAJIOM BapbUpoBaHus (pakTopa?

31. Uto Ha3pIBaeTCs KOJUPOBAHHBIM 3HAUeHHEM (akTopa?

32. Uto Ha3bIBaeTCs HATypaIbHBIM 3HaUCHUEM (pakTopa?

33. UTo Ha3bIBaeTCs MOJHBIM (PaKTOPHBIM HKCIIEPUMEHTOM ?

34. Yrto Ha3pIBaeTCS APOOHBIM (aKTOPHBIM IKCIIEPUMEHTOM ?

35. [loueMy BO3MOXXHO MpPH TUTAHWPOBAHUU TMPUMEHSITh METOIUKY IPOOHOTO (haKTOPHOTO
JKCIIepUMeEHTa?

36. Uto Ha3bIBaeTCs FeHEPUPYIOIIMM COOTHOIICHUEM MPU MPOBEACHUH IPOOHOTO
(akTOpHOTrO HKCHIEPUMEHTA?

37. KakoB mopsI0K MpoBeIeHUs SKCIIEPUMEHTA?

38. B ueM cyTh MeTOZa KPYTOr0 BOCXOXKACHUS 110 TOBEPXHOCTU OTKIIUKA?

39. [loueMy npu NpoBeICHUH SKCIIEPUMEHTA JKEIATeIbHO NMPUMEHEHUS METOJa KPyTOro
BOCXOJKJCHHS 10 MOBEPXHOCTH OTKIIMKA?

40. Kax ucronb3yercsi ypaBHEHHE PETPECCUU TIPU PeaTH3alMi METOAa KPyTOTO
BOCXO/ICHUSI 110 TIOBEPXHOCTU OTKJIMKA?

41. Kakoe 0CHOBHOE MTPUMEHEHUE UMEET YPAaBHEHUE PETPECCUH?

42. KaxoB MOPSIOK peamn3aiuyd METOa KPyTOro BOCXOXKICHHS IO MOBEPXHOCTH OTKIIMKA?
43. Korna 3akaHUMBAETCS UCIIOJIH30BAHUE METOJ]a KPYTOTO BOCXOKJIEHUS MO MOBEPXHOCTH
OTKJIMKA?

44. B xakux ciaydasx IPUXOJUTCS U3MEHATh ypaBHEHUE PETPECCUU U TP PeaTH3aliu
METOJIa KPYTOTO BOCXOXJICHUS IO TOBEPXHOCTH OTKJIMKA?

45. B kakux ciaydasix JIMHEHHOE YpaBHEHUE PErpecCUr CTAHOBUTCS HEaIeKBATHBIM MPU
peanu3aii MEeTo1a KPYTOr0 BOCX0XKIEHHS 110 TTOBEPXHOCTH OTKIINKA?

Kpurepuu oueHku

MakcumanbHoe 4nciio 0ayioB — 4 Gaia BHICTABIISETCS, €CJIM COOECeJOBaHNE TTPOTEKAET
NpU aKTHBHOM OOMEHe MH(popMalueil MeXIy CTYACHTaMHU W IperojaBaTeieM; BOMPOCH U
OTBETHl CIEAYIOT C OOEHMX CTOPOH; OTBETHI TIOJHOIICHHBIE W Pa3BEPHYTHIC; BO BpEMs
coOeceI0BaHMS CTYJACHTHI TOIHUMAIOT HHTEPECHBIC U OPUTHHAIBHBIE TIPOOJIEMBI.

MunHuManpHOEe 4YHCIO OamioB — 2 Oajila BBICTABISICTCS MPU  TPEUMYIIECTBEHHO
OJIHOHATIPABIICHHOM TMOTOKE WH(MOPMAIINK; OTBETHl CTYICHTOB OJIHOCIOXHBIE H 0e3
Pa3bACHEHUH; BOMPOCHI HOCSAT TPUBUAIBHBIA XapakTep; BO BpeMsi Oece/bl MPaKTUYSCKU HE
MIOJTHUMAIOTCSI OCTpbIE MPOOJIEMbI M HE MPHUBOJATCS B KAa4eCTBE NMPHUMEPOB MPAKTHUECKUE
CUTYAaIIUH.
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