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l'[epequL KOMIIETeHIIUH ¢ YKa3aHUuEM 3TAMOB UX (l)OpMPIpOBaHl/Iﬂ

YK-1

YK-1.1

YK-1.2

YK-1.3

[1K-2

[K-2.1

[1K-2.2
[1K-2.3

Crioco0OeH oCyIIECTBIISTh MOUCK, KPUTUUECKUI aHAJIN3 U CUHTE3 UH(POpPMAUH, IPUMEHATh CUCTEMHBIN MOAXOA IS
peleHus MOCTABJIEHHBIX 3a7a4

3HaeT METOAMKH MOMCKa, cOopa U 00pabOTKH MH(POPMALINK; aKTyaJbHbIE POCCUICKHE U 3apyOeKHbIE HCTOYHUKH
uH(popmanuu B chepe npodeccuoHanbHON AEATEIBHOCTH; METOJI CUCTEMHOIO aHAIN3A

YMeeT npuMeHATh METOAMKY MOUCKa, cOopa u 00pabOTKU MH(OPMAILINK; OCYILIECTBIISATh KPUTUUECKUH aHAJIU3 U CUHTE3
MH(pOpMALIMH, TOJIYYEHHON U3 Pa3HbIX UCTOYHUKOB; IPUMEHSATH CUCTEMHBIN MMOAXO/ JUIsl pELIEHHUS OCTAaBIEHHBIX
3aja4

Brnaneer HaBblkaMu noucka, cOopa u 00padOTKH, KPUTUYECKOTO aHAIM3a U CUHTE3a HH(OPMAIIUU; HUCIOJIb30BaHUS
CUCTEMHOTO MOAXO0/Aa JUIsl pELIEHHs OCTAaBJIEHHBIX 33124

CriocoOeH BBIMOJIHATH SKCIIEPUMEHTBI U OPOPMIISITH pe3yAbTaThl UCCIEIOBAaHUMN U pa3padOTOK

3Haer MCTOABI, CPCACTBA INNIAHUPOBAHUA U BBIIIOJIHCHUA SKCIICPUMCHTAJIbHBIX HUCCIICIOBAHUN U p33pa6OTOK

YMeeT NpuMEeHATh CPEACTBA ITAHUPOBAHUSI TIPU BHITIOJTHEHUH HCCIIEOBAHUN U pa3paboTok

Brnaneet HaBblkamMu IPOBEACHHUS HCCIEAOBaHMM, 0(OPMIICHUS U aHAJIN3a MMOJYYEHHBIX Pe3yJIbTaTOB
IKCTIEPUMEHTANTBHBIX UCCIEOBAaHUN U Pa3pabOoTOK



Nunexc Oranbl GOopMUPOBaHKS KOMIIETEHIINHU (yKa3aTh Bce TeMbl U3 PITJI)
Komnerennuu Jlexuun JlaBoparopHble 3aHATHS KypcoBoit npoekr HanmenoBanue OLleHOYHOTO CpeICcTBA
(pabota)
VK-1.1 Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, He beIveMOTDe 5 KOHCHGKUT HGé(HHfI,;T‘ICT 1o
-1. i MOTPCHBI
Tema-4 Tema-4 peay |Y JIJa0DOpaTOpHOHU padoOTe, 1 eCTUpOBAaHUEC
VK-1.2 Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, q KoHcrexT JeKIuii, 0T4eT 1o
' Tema-4 Tema-4 © Py CMOTPCHET naboparopHoi padote, pedepar
VK-13 Tema 1, Tema 2, Tema-3, Tema 1, Tema 2, Tema-3, - KoHcrekT jekiuii, oT4er 1o
' Tema-4 Tema-4 © HPEAYCMOTPEHET nabopaTopHoO# paboTe
K =
[1IK-2.1 Tema-5, Tema-6, Tema-7 | Tema-5, Tema-6, Tema-7 He npexycMoTpens OHCHGIET TICKIHH, OTHET 1O
naboparopHoii pabote, codeceroBaHMe
KoHcHekT nekumii, 0OT4eT 10
[IK-2.2 Tema-5, Tema-6, Tema-7 | Tema-5, Tema-6, Tema-7 He npeaycMoTpeHsI 11a60paTopHOii paboTe
K »
[1K-2.3 Tema-5, Tema-6, Tema-7 Tema-5, Tema-6, Tema-7 He npenycmoTpensl OHCTICKT JEKIIHH, OTHCT O

naboparopHoit pabote, pedepat




Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJio)

HazBanue Komn-Bo Min, 6annoe Max, 6annoe
(6aszoeviit yposens) (noevluieHHbIIL ypOGeEHD)
Jlexknun 7 14 14
JlaGopaTopHble 3aHATHS 7 21 21
Pedepatbr 1 4 10
CobecenoBanue 1 4 10
Tectbl 4 12 32
Konrtponbnas padora 1 5 13
Utoro 60 100




KpaTKaﬂ XaPaKTEePUCTUKA OIICHOYHBIX CpeaACTBa

Ne | HaumenoBanue KpaTkas xapakrepucTuka OIEHOYHOTO CpPEe/ICTBA [IpencraBnenue
n/m|  OLICHOYH. OLIEHOYHOT'O
cpeacTna cpencTsa B ¢poHJe

1 [JIaGopaTtopHas |9T0 BUJ y4eOHOU pabOTHI, IIEIBIO KOTOPOU SBISICTCS Tembl
pabora n3ydeHue (uccieoBaHue, U3MEPEHHE) XapaKTePUCTUK 1a00PaTOPHBIX

71a00paTOPHOTO OOBEKTA. pabor,
Ienp 1aboOpaTOpHBIX 3aHATUI: OCBOCHHUE H3Y4aeMOM KOHTPOJIbHBIC
y4eOHOM TUCIUIUIMHBL, TPUOOPETEHNE HaBBIKOB BOIIPOCHI 110 TEME
MPAKTUYECKOTO IPUMEHEHUS 3HAHUH y4eOHOM JUCIUTUINHBI J1aGopaTopHoil
(QMCLMILTMH) C MCIIONB30BAHNEM TEXHIYCCKHUX CPEICTB U |5aGOThI, BOIPOCH! K
(unn) oGopyaoBaHUS KOJUIOKBUYMY

2 |Keiic-3amaua  |[IpoGneMHoe 3amanue, B KOTOPOM 00ydaromemMycs 3amanus ais
MPEUIaraloT OCMBICIUTH PEaIbHYI0 IPOPeCcCHOHATBHO- pereHus Keiic-
OPHEHTHPOBAHHYIO CHUTYAIIHIO, HEOOXOIUMYIO ISl pEICHUS|3a1aun
JAHHOM MPOOJIEMBL.

3 |PacuerHo- CpencTBo NIpoBEpKU YMEHUN IPUMEHSTH [1OJIyYE€HHBIE Komrmuiekr 3ananuit
rpaduveckas |3HaHUSA IO 3apaHee OMPEACTICHHON METOIUKE JIUTsl PEIICHHS |171s1 BBITIOJTHEHUS
pabora 3a7a4 WK 33aHUH 110 MOAYJIIO WIIM JUCUHUIUIMHE B LIEJIOM. |(pacueTHO-

rpadu4ecKoit
paboTsl
4 |Pedepar [IpoaykT camocTOSITENHLHOM pabOTHI CTYICHTA, Tewmsl pedpepaTon
MPEACTABISAIONINNA COO0M KPAaTKOE U3JIOKEHHUE B
MUCHMEHHOM BHJIE MTOJTyYSHHBIX PE3YIIbTaTOB
TEOPETUUECKOTO aHAJIh3a ONPEIETICHHON HayqHO! (yueOHO-
HCCIIEIOBATENLCKOM) TEMBI, TJIe aBTOP PACKPHIBAET CYTh
ucclieyeMoi npo0ieMbl, IPUBOAUT pa3IMyHbIe TOUKH
3peHUs

5 |CobecenoBanne|CpencTBO KOHTPOJIS, OPraHU30BAHHOE KaK CIICIIHAIbHAS Bompocs o
Oecena npenoaaBaTetsi ¢ 00yJaroIIMMCs Ha TEMBI, TeMam/pazjiesiam
CBSI3aHHBIE C U3yYaeMOM JUCIUIIIMHON, M PACCUNTAHHOE Ha | TUCITUILINHBI
BBISICHEHHE 00beMa 3HaHUN 00ydaroIerocs mo
OTIpeJIelIEeHHOMY pa3zienly, TeMe, podsieMe U T.I.

6 |Tecr Cucrema cTaHIapTHU3UPOBAHHBIX 33aHUH, MO3BOJIsIONIas  |DOH] TeCTOBBIX

aBTOMaTH3UPOBATh MPOLETYPY U3MEPEHUS YPOBHS 3HAHUN
1 YMEHM 00yyaromerocs.

3aJTaHUN




[IIxana oneHMBaHUA

Iundposoe |Boipa:xkenue|CioBecH| Kpurepnu oneHKH HHIMKATOPOB N1OCTHKEeHHs TP opme
BbIpa:keHue| B 0aJliiax: oe KOHTPOJIA:
BBIpaKe
Hite 3a4yer
OneHka «3a4TE€HO» BBICTABISIETCS CTYIEHTY, €CJIU OTBETHI Ha
BOIIPOCBI  II0 TE€MaM  JUCLHUILIMHBI  IIOCJIEI0BATEIIbHBI,
- 60 - 100 3a4YTEHO |JIOTUYECKH  HW3JI0XKEHBI,  JIOMYCKAIOTCS ~ HE3HAUYUTeNIbHBIC
HEJOYETbl B OTBETE CTYJIEHTa, TaKUe Kak OTCYTCTBHE
CaMOCTOSITENIFHOTO BBIBOJIA, PEUYEBBIC OIIMOKHU U TIP.
OneHka «HEe 3a4TE€HO)» BBICTABISETCS CTYIEHTY, €CIIU CTYACHT
- Huxe 60 3aq}izHo HE 3HACT OCHOBHBIX IOHATHM T€MbI JUCLUUIUIMHBIL, HE OTBEYACT

Ha JOMOJJHUTCIIBHBIC U HABOJAIIKWC BOIIPOCHI IPCIIOaBaTCIIA.




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuwxHekaMCKU XUMHUKO-TEXHOJOTMYECKUM HHCTUTYT ((puman)
dbenepaabHOro rocy/1IapCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO
YUPEKJICHHS BBICIIEr0 00pa30BaHUs
«KazaHckuii HallMOHAJILHBINA MCCIIEA0BATSIbCKUN TEXHOJIOTHYCCKUI
YHUBEPCUTET

@Daxkyremem _ MexaHUYECKUN

Kageopa__Maiun 1 annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenue nmoaroroBku_18.03.02 «9Hepro- u pecypcocdeperaromme mporecchl B

XUMHAYECKON TEXHOJIOTHHU, OMOTEXHOJIOTHUHU U HEDTEXUMUN)
(K00 u Haumenosanue)

[Ipoduns/mporpamma: _ «MalIMHbI U aNmapaTbl XUMUYECKUX TPOU3BOJICTBY
(HaumeHnosanue)

JUIs1 OOYYaroIIUXCsl TPEAYCMOTPEHO MPOBEICHHE JIa00PATOPHBIX 3aHATHUH.

JlabopaTopHble  3aHATUS 10 JAWCIHUIUIMHE TPOBOJAATCS B CHEIHAIBHO
000pYZIOBaHHBIX JIA0OPATOPUAX C MPUMEHEHHEM HEOOXOAUMBIX CPEIICTB OOy4YEHUS:
nabopatopHOro 00OpyAOBaHUS, 0OPA3IOB AJsl UCCIEAOBAHUNA, METOJAMUECKUX MOCOOUH.
[lens mpoBeneHUss Ta0OPAaTOPHBIX PaOOT - MPAKTHUYECKOE OCBOCHUE TEOPETHUYECKUX
MOJIOKEHUN JIGKITMOHHOTO MaTepuasa, a TakKe BhIpa0OTKa CTYJEHTAMU OMPEeEICHHBIX
YMEHUU U HaBBIKOB CAMOCTOSITEIbHOTO IKCIIEPUMEHTHUPOBAHMUSL.

JlaGoparopHasi padora Nel.

HopMaJibHBIH 32K0H paciipeaeseHust
(mema nabopamophoii pabomut)

Jlabopamopuas _paboma _ gkuoyaem MHO2OKPAMHOE UMepeHUue  memnepamypol
MenjioHocumens ¢ Yeabld NOCMPOEHUs  2UCIO2PAMMbL __ee  PACnpeoeseHus 8
coomeemcmeue ¢ UHMeEPBANbHbIM _MemOOOM, NOCMPOeHUe KYMVIAMUBHOU KPUBOI,
8blYUCTIeHUe OUCHKU MAMeMamuyeckK020 O#CUOAHUs U OUCNEPCUl.

1) npuBOAATCS U MOSCHAKOTCS TEOPETUYECKUE ACTIEKTHI, PACKPBIBAIOIINE
CyTb JabopaTopHON paboThI;

2) nmaercs MpuUMep, PEIEHNUs 334K, aHAJIOTHYHOM 3a/1a4e,
MOCTABJICHHOH B JIa0OpaTOpHOU paboTe;

3) npHUBOAATCS METOAMYECKHE YKA3AHUS JUIsl BBINOJIHEHHS 1a0OpaTOPHOM
paboTHI;

4) npemnaraercs npUMEpHas CTPYKTypa OTUETA T10 JJaGOpaTOPHOM
pabore;

5) nmpuBOAATCS KOHTPOJILHEIE BOIIPOCH K 3aIlIUTE OTYETA II0 padoTe.




JlaGopaTtopHasi padora Ne2. U3mepenusi M pacyeTbl OLIEHOK IKCIEPUMEHTAIbHbBIX

BCJINYUNH
(mema nabopamopHoil pabomot)

Jlabopamopuas paboma ekirouaem pso uzmepeHull QuaUYecKux 6eludur — napamempos
MEXHOI02UYECKO20 NPOYeCccd ¢ NOMOWbIO 1AO0PAMOPHO20 CIMEHOd C Yelbl0 8bIYUCIeHUS
8b100POUHBIX XAPAKMEPUCTIUK, OnpedeieHus OUCNePCUU 80CHPOU3B0OUMOCHIU, KpUmepus
UCKTIOYeHUs 2pYOOolUl OuwUOKY, 8bIA8NEHUSA KOPPENAYUU MeHcOy Napamempamu npoyeccd.

1) npuBOIATCA W TIOACHSAIOTCS TEOPETHYECKHME AaCIEKTBI, PACKPBLIBAIOIIUE CYTh
1abopaTOpHOM PabOTHI;

2) maercs IpUMED, PEIICHHUS 3a1a4M, aHAJIOTHYHOM 3a/1a4€e, IOCTABIEHHON B
nabopaTopHoii paboTe;

3) HpHBOAATCSA METOAMYECKUE YKA3AHUS JUISl BBIOJHEHHS 1a00paTopHOM
paboTHI;

4) npennaraercs NpUMepHas CTPYKTYpa OTYETa I10 JIaGopaTopHOi padorTe;

5) npuBOAATCSA KOHTPOJILHBIE BOIIPOCH K 3AI[MTE OTYETA IO padoTe.

JlabopaTopHas padora Ne3.
Cratucrtuyeckasi 00padoTKka pe3yabTaTOB IKCIIEPUMEHTA
(mema nabopamopHoii pabomut)
Jlabopamopuas paboma sxnrouaem psao usmepeHull Guauyeckux 8eIuyu — napamempos
MEeXHON02UYECK020 npoyeccd ¢ HOMOUbIO 1a00pamopHo20 CcmeHOd ¢ Yelblo Peuletusl
3a0ay npoepKu CmMamucmuyecKux 2unomes 8 HAYYHOM IKCNEepUMEHmME — CPABHEeHUe
8b100POUHBIX CPEOHUX MedHCOY cODOU U C 2eHepalbHbIM 3HAYeHUeM C UCNONb308AHUEM
kpumepusi Cmvrooenma, cpagueHue 8bl00POUHbIX OUCHEPCULL C NOMOULbIO KPUMEPUEs XU-
xeaopam, Puwepa, Koxpena u bapmaema.
1) npuBOAATCS U MOSACHAKOTCS TEOPETUYECKUE ACTIEKTHI, PACKPBIBAIOIIUE
CyTh JIa0OPaTOPHOIl pabOTHI;
2) maercs mMpuUMep, PEIEHHUS 3a1a4M, AHAIOTHYHOM 3a1a4e,
MOCTaBJIEHHOH B J1a00OpaToOpHOii padorTe;

3) npUBOAATCA METOAMYECKHE YKA3aHMS JUIS BBIIOIHEHHS 1ab0paTOPHOMI
paboTHI;

4) mpennaraeTcs MpUMeEpHas CTPYKTypa OTYETA 110 J1a00paTOPHOM
pabore;

5) npuBOAATCS KOHTPOJILHEIE BOIIPOCH K 3aIIUTE OTYETA II0 padoTe.

JlaGoparopHasi padora Ned. IlocTpoeHnne Mojesiel mpouecca Ha OCHOBE IKCIIEPUMEHTAa
(mema nabopamopHoii pabomut)
Jlabopamopuas paboma _exnouaem uzyieHue pasiuyHulX chocob08 nocmpoeHus
pezpecCUoOHHbIX Mooenell 3a8UcumMocmuy_@dYHKYUY OMKIUKA Om_00HO20 U HEeCKONbKUX
Gaxkmopos 3adanno2o mexnono2uiecko2o npoyecca. Paboma svinonnsemes ons ciyyaes
COBNAOCHUs YUCIA UBMEPEeHUU U YUcia akmopos, Koe0d Mampuyd niaHa Keaopamuas,
cnyyaes, K020d HUCIO ONbIMO8 Npesbluidem Yucio Gakmopos, ciuyyaes, mpebyroujux
NOCMPOEHUsL TUHEUHOU U HeUHEUHOU MOOeU.
1) npUBOAATCSA U MOSACHAKOTCS TEOPETUUECKUE ACTIEKTHI, PACKPBIBAOIINE
CYTh JIaDOpaTopHO# paboTHI;
2) nmaercs MpuUMep, PEIEHNUs 3a1a4M, aHAJIOTHYHOM 3a/1a4e,
MOCTABJICHHOH B JIa0OpaTOpHOU paboTe;




3) npHUBOAATCS METOAMYECKHE YKA3AHUS ISl BBINOJIHEHHS 1abOpaTOPHOM
paboTsI;
4) npennaraercs npuMepHas CTPYKTypa OTYETA 110 J1abopaTOPHO
pabore;
5) mpuBOAATCS KOHTPOILHEIE BOIPOCHI K 3AI[UTE OTYETA TI0 PadoTe.
JlaGopaTropHasi padora NeS. PazpadoTka perpeccCHOHHO MO TN
(mema nabopamopHoii pabomot)
Jlabopamopuas paboma npeononazaem pso usmepeHull Qu3uyeckKux eiudun —
napamempos mexnHol02u4ecKk020 NPoUecca ¢ NOMOUuLbIO 1abopamopHoc0 CMeHOd C Yeabto
peulenusl 3a0a4u pepecCUOHH020 AHaIU3d, BKAIOYAIOUE20 NOCMPOCHUE PecPecCUOHHOU
MOOeNU, NPOSepKU 3HAYUMOCU KOIDDuyuenmos ypasHenus pecpeccui Ha _OCHOBE
kpumepusi Cmobrodenma, OUeHKU aoekeamHoCmuy _VYPAGHEHUs. C _NOMOUIbIO KPpUumepus

Quuwepa.

1) npUBOAATCS U MOSCHAIOTCS TEOPETHUECKUE ACTIEKTHI,
PacKpbIBAIOIIME CYTh JIaDOPAaTOPHOI paboOTHI;

2) maercs NpUMEp, PEIIECHUS 3a/1auM, aHATOTHIHOMN
3a7aye, IOCTaBICHHOH B TabopaTtopHoii paboTe;

3) NPUBOIATCS METOANYCCKHE YKA3aHUS JUISI
BBITIOJTHEHHUS JTAOOPAaTOPHOI paboThI;

4) mpennaraetcs nIpuMepHasi CTPYKTypa OT4eTa 110
nabopaTopHOM paboTe;

5) npuBOAATCS KOHTPOJIBHBIE BOIPOCHI K 3AI[MTE OTYETA
o pabore.

JlaGopaTtopHas padora Ne6. IlocTpoeHue NJIaHOB MOJHOT0 U APOOHOr0 (GaKTOPHOro

IKCIEPUMEHTA
(mema nabopamopHoii pabomut)

Jlabopamopuas paboma nposooumcsi ¢ Ueiblo UVYEHUS MEeXHOJI02UU NOCMPOEHUs]
MHO20(hakmopHbulx  08yxyposHesvix  naanos 1IDPD  u  JIDPD ¢  nocredyvouwum
SKCNePUMEHMOM U DA3PAOOMKOU PecpecCUOHHOU MOOECIU.
1) npuBOAATCH M MOACHAIOTCS TEOPETHUECKUE ACTIEKTHI, PACKPHIBAIOIIIE
CyTb JabopaTopHON paboTHI;

2) maercs MpuUMep, PEIEHUS 3a1a4M, aHAJIOTHYHOM 3a1a4e,
MOCTaBJIEHHOH B 1abopaTopHOi padore;

3) TPHUBOAATCS METOJIUYCCKHE YKA3aHUs JIJISl BBITOJHEHUS JTAOOPATOPHOM
paboTHI;

4) mpemiaraeTcs IpUMepHasi CTPYKTYpa OTUYETa IO JIJAOOPATOPHOM
pabore;

5) npuBOAATCS KOHTPOJILHBIE BOIIPOCH K 3AI[MTE OTYETA 1O padoTe.

JlabopaTopHas padota Ne7. I'paqveHTHBINH MeTOA ONTHUMH3AIUN B IKCIIEPUMEHTe

(mema nabopamopHoii pabomut)
Jlabopamopuas paboma _exniouaem _usyyeHue Memood KpPYmo20 60CX0HCOEHUs No
NOBEPXHOCMU ___ OMKAUKA __NYMeM __CAMOCMOAMENbH020 _ NAAHUPOBAHUS __ HAYYHO20
9KCHEPUMEnma, €20 NposeoeHus ¢ NOMOubI0 1a00pamopHo20 Cmenod, pecpecCuonHo20
amanusa, NIAGHUPOBAHUSA U Peanu3ayuu _IKCHEPUMEHMA, CONPOBOHCOAIoule2ocs
osudicenueM 6 (DaKmopHOM NPOCMPAHCIEE NO__HANPABLEHUI0 2PAOUeHMA _(QYHKYUU
OMKIUKA.




1) npuBOATCA M HOSCHAIOTCS TEOPETHMYECKHE ACIEKThI, PACKPHIBAIOIIUE CYTh
nabopaTopHON pabOTHI;

2) naeTcs MpUMeEp, PELIeHUs 3a1auu, aHAIOTMYHOM 3a4a4€, [I0OCTABJIEHHOM B
nabopaTopHOM paboTe;

3) TPUBOASTCS METOIUYCCKHE YKA3aHUS JIJIS BHITOJHEHHS JTaOOPAaTOPHOM
paboThI;

4) mpemiaracTcs MpUMepHasi CTPYKTypa OT4eTa 1o jJadopaTopHOU paboTe;

5) npuBOAATCSA KOHTPOIBHBIE BOIIPOCKHI K 3ALMTE OTYETA 110 PAOOTE.

Kpurepun onenku 1a00paTopHbIX padoT

[Tpu moaroToBke k naboparopHoit padote mo aucrummae b1.B./[B.01.02 OcHoBs
TEOPUH IKCIIEPUMEHTA CTYACHT JOJDKEH BBIIOJIHUTE CICAYIONINE BUIBI pabOT:

MunumajibHblil | MakcuMaabHbIH
Buasbi pador AL AL

CamocTosiTenbHast mpopadoTKa
TEOPETUIECKOTO MaTepraja K Ja0opaTopHOM 0,6 1,0
pabote
O3HaKOMJIEHUE C YCTAaHOBKOH, MPUOOpOM,
METOIUKOM BBITIOTHEHUS Ja00paTOpHOU 0,6 1,0
paboThI
Brimoraenrne HeoOX0UMOTO dKCIIEpUMEHTA 0,6 1,0
OO0paboTka pe3yabTaTOB UCCIEIOBAHNUS, 0.6 10
MOCTpOeHHE rpaduKoOB ’ ’
AHanu3 pe3yJabTaTOB UCCIICIOBAHMS U BBIBOJI 0.6 10
mo pabore ’ ’

UTOIO: 3,0 5,0

Takum oOpa3zom, kaxkas mabopaTopHasi paboTta oreHuBaeTcss MUHUMYM B 3,0 Gai,
MakcuMyM B 5,0 6amn. Ilocne BeIMOTHEHUS BCEX pabOT PACCUMTHIBAETCS UTOTOBBIN Oasut
10 JaHHOMY OIICHOYHOMY CPEJICTBY, KaK CyMMa 10 BceM JabopaTopHbIM paboTam.



MunuctepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit denepanuu
HwxHekaMCKUl XUMUKO-TEXHOJOTHIECKANA MHCTUTYT ((rtrain)
denepabHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00pa30BaTeILHOTO
YUpexIACHUS BBICIIETO 00pa3oBaHus
«KazaHCckuil HallMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKUI
YHUBEPCUTET

@Dakyremem _ MexaHUYECKUN

Kageopa__Maimun u anmapaToB XUMUYECKUX TIPOU3BOJICTB

Hamnpasnenue noaroroku_18.03.02 «9Hepro- u pecypcocOeperaromime mporecchl B

XUMHUYECKON TEXHOJIOTUU, OMOTEXHOJIOTUH U HEDTEXUMUN
(K00 u Haumenosanue)

[Ipoduns/mporpamMmma: _ «MalIMHbI U aNmapaTbl XUMUYECKUX TPOU3BOJICTBY
(HaumeHnosanue)

TecTOoBbBIE 3aaHUS
o qucuuminae b1.B.J1B.01.02 «OcHOBBI TEOPHUH DKCIIEPUMEHTA))

(HaMMEHOBaHUE JAUCIUILTHHBI)

Bapmuanr 1

1. CoBOKYNHOCTH LeJIeHANPABJEHHbIX JAeiicTBMIi, MPOBOAUMBIX HA M3y4aeMOM O0beKTe M
MO3BOJISIIONIUX MCCIeI0BATE/I0 0JIYy4aTh He00X0AMMYI0 HH(opMaluI0, Ha3bIBAETCS

1) MmopenrpoBaHueM

2) DKCIIEPUMEHTOM

3) OT/AETBbHBIM OTIBITOM

4) Hay4YHBIM UCCIICIOBAHHEM



2. Ilpu pemieHHHM KpaeBoil 3a1a4M TEIVIONPOBOJAHOCTH I'PAHMYHBIC YCJOBHA 3-TO PoJa HMeEIOT
13701

T |

) -h—=0a (T,-T.):

on
2) q, = flx,.7):
T, = flx,.7):

yop o L AL
cn " odn R,
5) T(x.0)= f(x).

3. J1s11 O1leHKH TOYHOCTH M3TrOTOBJIEHHUS UJIHHAPUYECKOT0 3y04aToro Kojaeca He NpUMeHseTCs
1) mrTaHreHIUPKYIb

2) Mexocemep

3) HaKJIaIHOH 1Iaromep

4) 5BOJIbBEHTOMED

4. K MeT01aM TBOPYECKOI0 MBIILJIEHUS NIPH TEOPETUYECKHUX HCCIEOBAHUAX HE OTHOCUTCS

1) «MO3roBOM HITYPM»

2) SKCTIEPEMEHTAJIbHBIN METO]T

3) METO/ «KPACHBIX YEJIOBEUKOB)

4) Teopusi pelieHU U300peTaTenbCKuX 3a1a4

5. Mopaoii pacnpeae/ieHUs CJIy4ailHOH BeJIMYUHbI HA3bIBACTCH

1) cymma mpou3BeIeHUN BCEX BO3MOXKHBIX 3HAYEHHWH CITy4ailHON BETUYHMHBI HA BEPOSITHOCTH ATHX
3HAYEHUI

2) Mepa paccestHus ClIy4ailHON BETUYHHBI OKOJIO €€ CPETHETO 3HAYCHUS

3) abcuurcca TOYKH, B KOTOPOH TUIOIIA b, OTPAHUYCHHASI KPUBOW pacIipeieeH s, IEIUTCS MOMoIaM

4) nauOosnee BepOATHOE 3HAUEHUE CIYyYaliHOM BETMUMHBI

N=k"

6. B popmyae cumBosioMm N 0003HAYECHO YHCIIO
1) ¢pakTOpoB B IKCIIEPUMEHTE

2) ypoBHe# KaxxJ0ro pakTopa

3) OIBITOB B 3KCIIEPUMEHTE

4) uHTEpBAJIOB BapbUPOBAHUS



7. SIBHas cxemMa anNMpPOKCUMAIMM YPABHEHHS TeNJIONPOBOAHOCTH

BH/...

1 T, _jrf.k-l —u Loap—2L +1 4, :
h; h,

o
%) I:.k_z;.k—l _(’Tl.k +—I;..i'+ i-Lk
3 =a 5
h, L
_ N |
4) Zik i Tk 41;,1%-1 +2:—1.k—1
h Ui
i |
Li+T 5y ekt ~ 2

8. Perpeccueii Ha3bIBaKOT

1) 3aBUCHMMOCTP MAaTEMaTHYECKOTO OXHWJIAHWUS CIYy9alHOM BEIMYMHBI OT 3HAYCHHHA JPYruX
CIIyYalHBIX BEIUYUH

2) cTeneHb TeCHOTHI JINHEHHOU CBSI3U IBYX CIy4YailHBIX BEJIMYUH

3) OTHOUIEHHWE YHWCIa TMOSBICHHUI CllydallHOM BENMYMHBI B 3aJaHHOM HHTEpBaJe K YHUCIY BCEX
BEJIMYWH

4) KkBagpaT cpeHel OMIMOKHU CITyYaifHON BETMYHHBI

9. OneHKoil MaTEeMATHYECKOI0 0OKHIAHNUS CIYy4ailHOH BeJITMYUHbI ABJISICTCS

1) BEIOOpOYHAS TUCTIEPCUS

2) 4KCI0 3JIEMEHTOB BEIOOPKHU

3) koapuIMeHT KOppeAIun

4) BEIOOpPOYHOE CpesTHee

10. IpuBexennas gopmy:a noseoaster paccunrarsy &~ = 1 73.2 (gn

1) BBIOOPOYHYIO TUCTIEPCUIO
2) 9MCII0 MHTEPBAJIOB MIPH PEATH3AINN METO/1a TPYIITUPOBAHUS JaHHBIX
3) OTHOCUTENBHYIO YaCTOTY MOTMAJaHHS CITy9YaifHON BEIMYMHBI B HHTEPBAI

4) abCOMOTHYIO YacTOTY MONaaHus CIy4ailHOW BETMYMHBI B UHTEPBAI



Bapmuanr 2

1. ®opmy.ia npegHa3HavYeHa JIJIA pacyera
n
X=Y 2
n
i=1

1) BBIOOPOYHOTO CpeaHETO
2) BbIOOPOYHOM AUCTIEPCUU
3) reHepanbHON AUCTIEPCHH

4) MAaTEMATHYCCKOI'O O KU AaHHUA

Re=u,l/v

2. Yucao Peiinoabaca V XapaKTepu3yeT:

1) oTHOIIEHHE CUJI MHEPIIMH K CHUJIaM BSI3KOTO TPEHHUS

2) 6e3pa3zmMepHbIid KOADPHUITUEHT TEIUIO0TAaun

3) OTHOIIEHNE KOHBEKTUBHOTO U U (HY3HOHHOTO Teria

4) OTHOCUTENBHYIO MOIBEMHYIO CHITY B HEOJHOPOIHOM TEMIIEPATYPHOM I10JI€

3. Ilpn o0padoTke pe3ybTATOB 3KCIEPUMEHTA OMIMOKA NMEPBOro poAa BO3HHUKAET B cJyvae,
Korjaa

1) Bepna H1, u MbI ee npuHUMaeM

2) Bepna HO, Ho MBI ee oTBepraeM

3) Bepna H1, HO MBI ee oTBepraem

4) Bepna HO, u MbI ee npuHUMaeM

4. IByXypOBHEeBbIMH INIAHAMH IKCIIEPMMEHTA HA3bIBAIOT IUIAHBI, B KOTOPBIX

1) yuacTByIOT TOJIBKO 2 (pakTOpa

2) ycioBuUs MPOBEJICHUS OMbITA MTPEJICTABIAIOTCS B (pOopMe ABYMEPHON TaOIUIIbI

3) KaxapIil paKkTOp MPUHUMAET TOJIBKO 2 3HAYCHHUS

4) nmpoBeJieHUE SKCIIEpUMEHTA MPeAyCMaTpUBaeT 2 sTana

5. Iucnepcueii ciyqaiiHO BeJIMYMHBI HA3bIBAETCS

1) cymMa mpou3BeJieHUH BceX BO3MOXKHBIX 3HAYEHMH CIy4alHOM BENMYMHBI Ha BEPOSATHOCTH ITHUX
3HAYEHUI

2) Mepa paccestHus CIIy4ailHON BETUYHHBI OKOJIO €€ CPETHETO 3HAYCHUS

3) abcuucca TOYKH, B KOTOPOH IUIONIA/lb, OTPAHUYEHHAs] KPUBOW pacIipeiesieHu s, IeTUTCS TonojiamMm

4) p3.36pOC 3HAYCHUU CJIy‘-I&fIHOfI BCIIMYHUHBI OTHOCHUTCIIBHO €€ MAaTEMATHYCCKOT'O OXKHAaHU A

6. 3ananbl 3HaYeHUs JaBJieHUs: HHKHMIA ypoBeHb 100 kIla, Bepxuuii ypoens 200 klla. Toraa

JHAYCHUEC UHTEPBAJa BADbUPOBAHUA COCTABUT:

1) 150 kIla



2) 50 kI1a

3) 300 xI1a

4) 100 kI1a

7 CranaapTHoe (CpelHeKBaApaTH4YHOE) OTKJIOHEHHE 3TO

1) cymma npousBeneHUH BCEX BO3MOXKHBIX 3HAYEHHUH CIIy4alHOM BEJIWYMHBI HA BEPOSTHOCTH ITHUX
3HAYECHUU

2) Mepa paccesHus clydailHON BeTMYMHBI OKOJIO €€ CPEJHET0 3HaYCHUs

3) abcuucca TOYKH, B KOTOPOH IUIONIA/1b, OTPAaHUYEHHAs] KPUBOW paclpeesieHus, IEIUTCS [10I0IamM
4) Hanbosnee BEpOSTHOE 3HAYCHHUE CIy4ailHOW BETMUHUHBI

8. IlnanupoBanue, Npu KOTOPOM peaju3yeTcsi Bce BO3MOKHbIe KOMOMHAUMU (PAKTOPOB Ha
BbIOPAHHBIX YPOBHSX, HA3bIBAETCS

1) skcTpeManbHbIM

2) npoOGHBIM (PaKTOPHBIM SKCIIEPUMEHTOM

3) perpeccruoHHbBIM aHAIN30M

4) noaHbIM (PAKTOPHBIM HKCIEPUMEHTOM

9. Ili1aH 3KcnepUMEHTAa, IPUBeIEeHHbIN B Ta0IuIe

X | %
11— | —
2 |+ | —
3|— |+
4 |+ 1+

1) II®dD nnis 2-x pakTopos

2) I1IPD nuist 4-x pakTopos

3) ADD nns 3-x pakTopos

4) conepKUT 2 mapajiyIeIbHBIX OTbITA

10. Yro0b1 nocTponts mian AP nis 4 pakTOpoOB HYKHO B3ATH

1) BepXHIO0 MM HUXKHIOKO MOJI0BHHY I1aHa [1DD mis 4 pakropos

2) mnan [1®D nns 3 dakropos, a uisl ONpeneseHrs 3HaYeHWl 4-To ¢akTopa BOCIOIb30BATHCS
TEHEPHUPYIOIIUM COOTHOIIIEHHEM (T€HEpaTOpOM IJIaHa)

3) nonoBuny minana [1O3 s 5 GpakTopon

4) yetBepTh Ttana [1OD mig 5 GpakTopoB



Bapuanr 3

1. KosdpdpuunenTsl ypaBHeHHsI perpeccHMu /Jisi PerpecCHOHHOM MOJeJM PACCYUTBHIBAIOTCH €
MOMOIIBI0 MeTo1a

1) onrumu3au

2) rpynnupoBaHus TaHHBIX

3) KpyTOro BOCXOKICHHUS 110 TOBEPXHOCTH OTKIIUKA

4) HAaMMEHBIIUX KBAPaTOB

2. [TocTpoeHHOE ypaBHEHHUE perpeccuy NMpoBepseTcs: Ha

1) 3HQUUMOCTH

2) ameKBaTHOCTh

3) AMHENHOCTH

4) TOUHOCTD

3. A1eKBATHOCTH YPABHEHHS PerpeccHu onpeaessioT ¢ NOMOUIbI0 KpUTepus

1) Koxpena

2) CrprosieHTa

3) @uiepa

4) Xu-kBajgpar

4. HnrerpanbHas ¢yHkuus pacnpenenenuss F(xj) ompeaensier BepoOSTHOCTH TOro, 4TO

cnyqaﬁﬂaﬂ BECJINYUHA NIPUMET 3HAYCHUS, HE IIPEBOCXOAAIINE X, T.C. MONMAAECT B HHTEPBAJI

1) (-, +o):
2) (- x,)
3) (x,. +=)
4) (0, x,):

5) (0. +)

S. Tpernii HeHTPAJIbHbIH MOMEHT JUCKPETHOH CJOYy4YailHOH BeJIHYHUHbI XapaAKTEPHU3yeT
1) menuany

2) MaTEMaTUUYECKOE OXKHIAHNE

3) cTaHapTHOE OTKJIOHEHHE

4) aCHMMETPHIO pacTpeie]ICHUs CITy4alHbIX MOTPEITHOCTEH

6. Koappuuuent koppeasium AByX CJIYYAHHBIX HE3AaBUCHMBbIX BeJIMYHH PaBeH...

Dr=1
2)r=-1
3)r=-05

4Hr=0



7. OaMH »3JIeMeHT M3 COBOKYIHOCTH IeJeHANPABJICHHBIX [eiCTBHIl,

NMpoOBOAMMBIX Ha

U3y4yaeMoM 00beKTe U MO3BOJISIIOIIUX HCCIeA0BATENI0 M0Iy4aTh He00X0AMMYI0 HH(poOpMaLHIo,

Ha3bIBAECTCA

!
|
o |—~ >
1) MmonenupoBaHuem
2) SKCIEPUMEHTOM

3) OT/EIBbHBIM OTIBITOM

4) Hay4HBIM HCCIIEI0BAaHUEM

8. I[Inan 3xkcnepuMeHTa, NOKA3aHHbIN HA PUCYHKe, IPEJACTABJICH B

YCRUNEA WPOMEANEA OTTA

Tenneparypa | Tenneparypa

Meomura | oencments | Eommomesrs HaRmeKHe

1

Pacxon
EOMICHEETS

Pacxon
EOMTOREETA

Pacxom
EATANHIETOP4

Humemcusmocrs
MEpEMeUIRPANKA

Bpema
PEAKLEN

n
1) Tabnuanoi hopme
2) rpaduueckoii popme

3) ananutuveckon popme

4) popme MaTeMaTHUECKOTO BBIPAKECHHS

9. uddepennnanbHoe ypaBHEHHE IEPEHOCA TEIJIOBOH JHEPIrHH BS3KOIO

HMeET B/

1) puf =const ;

dw 1 -
2) —=g——Vp+VvV W
dr p
A 5 q
3) ¢ —avir+ L.
ot pc
1T 3 q
4 (—=(;V"T+—V:
dr pc

6T ) ) .
5) a =1 = /u;—m-
)

TECIJIOHOCUTECJIA

10. 3aganue 3HAYEHMI I Ka:KI0T0 (aKTOpPa B IKCIIEPHMEHTE Ha BCeX BO3MOKHBIX YPOBHSAX

1) onpenensieT yCIOBUS MPOBEAEHUS BCETO YKCIIEPUMEHTA

2) ompeesnsaeT aJrOpUTM MOCIEYIONINX TEHCTBHI B DKCIIEPUMEHTE

3) MO3BOJIACT ONPCACINTD MAKCUMAJIBHOC YHUCJIO OIIBITOB B SKCIICPUMCHTC

4) MO3BOJIACT ONPCACINTD MUHUMAJIBHOC YHCJIO OIIBITOB B OKCIICPUMCHTC



Bapuanr 4

1. B popmyiie cuMB0IOM N 0003HAYEHO YK CIIO
n

N=k

1) ypoBHeii kaxaoro (axkropa

2) OIBITOB B 9KCIIEPUMEHTE

3) uHTEpPBAJIOB BApbUPOBAHUS

4) hakTOpOB B HIKCIIEPUMEHTE

2. InddepennuanbHoe ypaBHeHHE IBUKEHH S BA3KOT0 TEMJIOHOCUTEJISI UMeeT BHUI...

1) puf =const ;

7o B}
2) d—:g—le-i-x-'Vle
dr p
3) C;—T: (;V1T+&l
ot pc

4) ar —avT+ 1
dr pc

9 a=-i| ﬁi’; -1
v ),

3. PerpeccuonHasi MojeJib NpeacTaBasieT co00i

1) HedopManbHOE OnKcaHne KHOEPHETUYECKOW CUCTEMBI B BUJIE UEPHOT'O SIIHKA

2) MaTeMaTM4YecKOe BBIPAKEHHE, CBS3BIBAIOLIEE OJHY CIy4YallHyl0 BEJIUYMHY C HECKOJIbKUMU
JIpYruMu

3) BepbanmbHOe omnucaHue (U3NYECKOTO TMpolecca WIM OOBEKTa, BBHINOJIHEHHOE HAa OCHOBE
(dhopMaIi30BaHHBIX METO/I0B

4) mabopaTOpHBINA CTEH/I JJI UCCIEOBAHUS TEXHOIOTUUECKOTO MpoIecca

4. Ecau npum MajJloM 4YHCJIe H3MEPEHHH OLEHKAa CJIy4YalHOH BeJMYHHBI CHCTEMATHYECKH
OTKJIOHSIETCS OT OLlCHUBAEMOil BeJIMYNHBI, OHA CYUTACTCS

1) cMmemeHHOM

2) HEeCMeIleHHOMI

3) penpe3eHTaTUBHOM

4) cocTosITeIbHON

5. OTHocuTeIbHAs YACTOTA VISl CJAYYailHOW BeJHMYHHBI SBJACTCH OLEHKOW I'eHepaJbHOIo

JHAYCHUSA

1) BeposiTHOCTH

2) MaTEeMaTHUYECKOT0 OKHIaHUs



3) nucnepcuu

4) KoppensIuu

6. @opmyJia npeaHA3ZHAYEHA VISl pacyeTa
AVES A

i=1

n

o=

1) BBIOOPOYHOTO CPEAHETO

2) BbIOOPOYHOM AUCTIEPCUU

3) reHepaibHOI Tucnepcun

4) MaTeMaTH4eCKOI0 OKUIaHUS

7. ®opmyaa f =n — 1 no3BoJIsieT paccYNTHIBATH

1) uncno MHTEPBAJIOB IPU PeATU3ALUN METOJA TPYIIIIMPOBAHUS JaHHBIX

2) ypOBeHb 3HAUMMOCTH TIPH BBEIOOpE TAOIMYHBIX KO3(PpPHUIIEHTOB

3) 4ncio cTeneHei cBoOO bl PH pacueTe BEIOOPOUHOMN AUCTIEPCHH

4) kputepuit Guiepa

8. IIpu o0padoTKe pe3ybTATOB IKCIEPUMEHTa OIIMOKA BTOPOI0 poJAa BO3ZHHKaeT B cjy4ae,
Korjaa

1) neBepna H1, u MBI ee mpuHUMaeM

2) Bepua HO, HO MBI ee oTBepraem

3) Bepna H1, HO MBI €e oTBepracm

4) neepna HO, HO MBI ee mpUHUMaeM

9. Ecau 4yuca0 ypoBHeH (pakTOpoB paBHO 2, a camMux (paKTOpoB — 4, TO pacyeTHOe YHCJIO

ONBITOB B IKCIIEPUMEHTe Oy/1eT paBHO

1)6
2)8
3)4
4) 16
10. Borunciienue HHTepBaJia BapbupoBaHus (pakTopoB npou3BoauTcs no gpopmy.ie
1)J — XMaKC + XMHH 2)J — XMQKC — XMHH
2 2
X X X oo I X

3)J — make MWH 4)J — MakKc MHWH
2 2



Bapuanr 5

1. [udpepenunaibHoe ypaBHEHHE TENJI00TAAYM B IOTPAHUYHOM CJI0€ HMeeT BH/L
1) puf = const ;

2) aw :g—in+vV3ﬁ':
dr p
or S

3) _‘—:(FV7T+1—I:
&t pc

4) ar —aviT+ .
dr pc

5) O[:_}__'JE_T\.' /u;_?;}

oy )
Y e

2. Crapeiimuum yHuBepcuteToMm B EBpone siBasieTcst

1) Mapuxckuit

2) HeanonuTtanckuit

3) Mapyanckuit

4) BosoHckuit

3. [Ipu peanu3anum MOJHOro (aKTOPHOI0 IKCIEPUMEHTA, YTOOBI ONpPeIeJUTh YHCI0 ONbITOB
HYKHO YHCJIO0

1) ypoBHe# YMHOKUTh Ha UHTEPBAJl BApbUPOBAHUS

2) (hakTOpOB YMHOXHUTH HA YHCIIO YPOBHEH

3) ¢pakTOpOB BO3BECTH B CTENEHb, PABHYIO YHCIy YPOBHEH, T.€. 2

4) ypoBHEH, T.€. 2 BO3BECTH B CTEIICHB, PABHYIO YUCITY (DAKTOPOB

4. OnTUMAJIbHBIMHU HA3BIBAKOTCH

1) Hanbonee 3HAYUMBIE IS UCCiIenoBaTeNs (hakToOpbl

2) yCIIOBUS OIBITOB, TTO3BOJISIOIINE MUHUMH3HUPOBATH UX KOJMYECTBO

3) dbaxTophbl, OKa3bIBAIOIINE HETIOCPEACTBEHHOE U MPSIMOE BIUSHUE HA TTapaMeTp ONTUMHU3AIUN
4) e 3Ha4eHHs PaKTOPOB, KOTOPHIE 0OECIICUNBAIOT HAMIIYUIIINE PE3YIbTATHI

5. laist mocTpoeHusi MJIaHa ObLJI UCI0JIb30BaH TeHepaTop

===
2|+ ==+
3| —[+|—[+
4|+ [+—1—
5| —|—|+|+
6 |+ |—[+|—
7| —|+[+|=
g+ [+[+]+
1) X4 =X1* X3
2) X4 =X1* X2 * X3
3) X4 =X1* X2

4) X4 = X2* X3



6. ®opmyna ecTh MaTeMaTH4YecKass GOPMYJIHPOBKA MeTO1A
Z(Y— Y,)* —> min
i=1

1) ontumu3auu

2) HaUMEHBIINX KBAJAPATOB

3) rpynnupoBaHus JaHHBIX

4) KpyTOro BOCXO0K/IEHUS IO MOBEPXHOCTU OTKIIMKA

7. He3nauumblie k03¢ GuuneHThl YpABHEHHUS perpeccuu

1) ynanstoT U3 perpecCuOHHON MOJIENH

2) OCTaBJISIOT B YPaBHEHHUH PETPECCUU

3) B perpeccuOHHON MOJIENH MPeoOpa3ytoT B CBOOOHBIC YICHBI
4) nepeBoAT B KOAUPOBAHHOE MIPE/ICTABICHHE

8. Ycii0BueE Ci1y:KUT 1J151 IPOBEPKHU

T Taén
t= 5 2t 20
b

1) TuHEHHOCTH ypaBHEHUs perpeccun

2) aleKBaTHOCTH YPAaBHEHUS perpeccun

3) K03 GUITMEHTOB ypaBHEHUS PETPECCUN HA 3HAYUMOCTh

4) paBeHCTBa AucIIepcUil ¢ oMoIIbio Kputepusi CThlo/ieHTa

9. PanioMu3anms 3KCIIEPUMEHTA 3TO

1) oTAeneHne UCTUHHBIX PE3yIbTATOB OT IIYMOBOIO (hOHA

2) BOCIPOU3BOANUMOCTD PE3YIbTATOB

3) cocraBieHHe MAaTPUIIbl IUTAHUPOBAHUS

4) cBOMCTBO PaBHOTOYHOIO MpPEICKa3aHUs MCCIETyeMOro rnapaMerpa Ha pPaBHBIX PAaCCTOSHHUAX OT
LIEHTPAa YKCIIEPUMEHTA

10. HachieHHBIM Ha3bIBaeTCsl APOOHBINH GaKTOPHBIH IKCIIEPUMEHT, B KOTOPOM YHCJI0 ONIBITOB
Ne M YUCJIO OLIEHUBAEMbIX MIAPAMETPOB N; COOTHOCATCH KaK

1) no > ny;

2) No < Ny,

3) Ng =Ny,

4) Ny HE 3aBUCHUT OT Ny.



Bapuanr 6

1. Ha pucyHKe moka3zaHa nmoc/jie10BaTeJJbHOCTb IeHCTBUH ISl peaju3aunu

1
1
1
1

1) obmeit cxembl MOAETHPOBAHUS

2) HATYpHOTO SKCIIEPUMEHTA

3) OCHOBHOTO 3Tana CUCTEMHOTO aHau3a

4) MOJTHOIIEHHOTO HAYYHOTO UCCIICI0BAHMS

2.K 4yucay 3a1a4 IaHUPOBAHUSA IKCIIEPUMEHTA He OTHOCATCS:

1) cTpemieHre K MUHUMU3AIMH OOIIEro YKCiia OMBITOB B AKCIIEPUMEHTE

2) BHEJpeHUE Pe3yIbTaTOB HKCIIEPUMEHTA B TPOU3BOJICTBEHHBIN MPOIIECC

3) UWCHOJB30BAaHME MATEMAaTHYECKOrO  ammaparta, (OpPMaM3YIOIIEro  MHOTHE
AKCIIEPUMEHTATOPA

4) cHUXKEHHE CTOMMOCTH U MPOJIOJKUTEIbHOCTH BCETO IKCIIEPUMEHTA

3. Koa¢gpunueHT TeMnepaTyponpoBOJIHOCTH a XapaKTepusyer

1) MIOTHOCTD TEIJIOBOTO MOTOKA MPU €AMHUYHOM TEMIIEPATyPHOM TPaIUECHTE
2) OTHOIIIEHHE TUIOTHOCTH TEIJIOBOTO MOTOKA K TEMIIEPATYPHOMY HaIropy

3) MOIITHOCTH TEIIOBOTO HAmopa

4) TCIINIONHCPIUOHHBIC CBOMCTBaA MaTrepurajia

NEeNCTBUA

4. JIr060e u3 HeCKOJIbKHMX AUCKPETHBIX 3HAYEeHHH, KOTOpble MOXeT NPUHUMATh (aKTop B

KOHKPETHOM ONbITe, HA3BIBAETCS €ro
1) onTUMaIbHBIM 3HAUYCHUEM

2) ypoBHEM

3) uHTEpBaJIOM BapbUpPOBAHUS

4) MaTeMaTHYECKUM OXHJIaHHUEM

5. ®opmyJia mo3BOJIIET PACCYNUTATH YUCIO

N=k"

1) ¢hakTopoB, KOTOpPBIE HEOOXOAMMO 33IeHICTBOBATH B SKCIIEPUMEHTE
2) UHTEPBAJIOB BapbUPOBAHMS ISl KAXKIOTO (pakTopa

3) HEOOXOIUMBIX U IOCTATOYHBIX YPOBHEH (aKTOPOB

4) ONBITOB B IKCIIEPUMEHTE



6. AKTHBHBIM CHUTAETCS IKCIIEPUMEHT, B KOTOPOM HMeeTCsl BO3MOKHOCTh HEeNMOCPeACTBEHHOT 0
U NPSAAMOro ynpapJeHHus

1) dynkmuei oTkimka

2) napaMeTpoM ONTUMU3ALUU

3) mo0BIM 33/1aHHBIM B cHCTEME (DaKTOPOM

4) npubopamu | arnmapaTypoi J1adbopaTtopHOro CTeHaa

7. ®opmyaa Y = f (Xi. Xo. . X hycnonp3yemast B 3a1a4aX ONTHMHU3ANH, NPEICTABIIsET CO00i
1) popmanbHOE ONTUCaHKE aNTOPUTMA ONTUMHU3ALUT

2) dopmanu30BaHHOE MPEICTABICHUE MAaTPHUIIBI TJIaHA SKCIIEPUMEHTA

3) dopmanu3oBaHHOE IPECTABICHNE MAaTEMaTUYECKON MOJIENN

4) ypaBHEHUe, CBsI3bIBatolee (PaKTOPBI APYT C APYroM

8. BbIOopKoii 3HaYeHNii H3MepsieMOii BeJIMYUHBI U3 FeHePaIbHOMH COBOKYNHOCTH HA3bIBAIOT

1) HEKOTOPYIO CPaBHUTEILHO HEOOJIBIIYIO YaCTh U3 BCEX BO3MOKHBIX 3HAYCHUN

2) Bce BO3MOKHBIE 3HAUCHHUS U3MEPSEMON BETUYUHbI

3) yacTh 3HAUEHUN TE€HEPAIbHON COBOKYMHOCTH, KOTOpbIE BBIOMPAIOTCA W3 HEE IO CTPOTrOMY
NPaBUITY, YTO TIO3BOJISIET UCKIIOUUTH (DAKTOp CIrydaitHOCTH

4)eIMHCTBEHHOE 3HAYEHHE, [TOJIyYEHHOE B X0J1€ U3MEPEHUS

9. MeToa rpynnupoBaHus JAHHBIX HCIOJIb3YyeTCH NPH 00padoTKe BLIOOPOYHBIX TAHHBIX,

1) umeronux Maniblii 00beM ISl YIY4IIEHUS! pe3yIbTaTOB

2) umeroux 0oJbIIoN 00bEM

3) MOJIy4EHHBIX U3 Pa3HBIX HCTOYHUKOB

4) OTHOCAIIHNXCA K Pa3HbIM I'€CHCPAJIbHBIM COBOKYITHOCTAM

10. Yucio Peitnosabaca Re= ”Df/ v

XapakKTepu3yer

1) oTHOLIEHHE CUIT HHEPLIMU K CHJIaM BSI3KOTO TPEHUs

2) 6e3pa3zmepHbIid KOADPHUITUEHT TETUIO0TAauN

3) oTHOIIEHNE KOHBEKTUBHOTO U U ()y3nOHHOTO TeIuIa

4) OTHOCHUTCIIBHYIO TIOABEMHYIO CUJIY B HCOAHOPOAHOM TEMIICPATYPHOM IT0JIC



Bapuanr 7

1. ®opmy.ia npegHa3HavYeHa JIJIA pacyera

M (X-x,)
2 =l
5= n—1

1) BBIOOPOYHOTO CPEAHETO

2) BBIOOPOYHON TUCTIEPCUU

3) reHepaibHOI Tucnepcun

4) MaTeMaTU4YECKOTO OKHTIaHUS

2. @opMmyJia CIYKHUT JJIA PacyeTa MJI0THOCTH BEPOSITHOCTH

NN I

ov2n

1) HOpMaNBHOTO 3aKOHA pacIpeeICHUs

2) 3akoHa pacnpeaeneHus CTbloIeHTa

3) 3axona pacrnpezaenenus Ouiepa

4) 3akOHa pacnpeneneHuss Xu-KBaapar

3. Ilpu o06padoTKe pe3yJbTATOB IKCIHEPHMEHTA CTPOrOCTh MCHBITAHUS HA3HAYAKT, HCXOAH M3
BEPOSATHOCTH OMINOKHU

1) 1-ro pona

2) 2-ro pojaa

3) 3-ro pona

4) 4-ro pona

Eu=Ap/(pu?
4. Yucao Jitaepa ! ( ] XapaKTepulyer

1) oTHOIIEHNE CUJI HHEPLIMM K CHUJIaM BSI3KOT'O TPEHHUS

2) 6e3pa3zmepHbIid KOADPHUITUEHT TETUIO0TAauN

3) OTHOLIEHNE KOHBEKTUBHOTO U 1N (Hy3HOHHOTO Teria

4) oTHOILIEHHE Nepena/ia AaBJIeHNs K yIBOCHHOMY IMHAMUUYECKOMY HANopy
5. IlupKyJIALUMA BA3KOHN cpeAbl HMeeT TYpPOYJEHTHYIO CTPYKTYPY

1) npu yucne Pelinonpaca Re>10*

2) npu uncie Peiinomsaca Re>10°

3) pu uucine [lekne Pe>108

4) npu uucne [lekse Pe>100

6. MeToAbl CHCTEMHOI0 AHAJIN3a B MAIIHHOCTPOCHUM NIPHUMEHSIIOTCH U1
1) noBbIIEHHS TPOU3BOIUTENBHOCTH TPYyaa

2) BBIOOpa ONTUMANIBHOM CTPYKTYpBI 00bEKTa



3) MOBBIIICHHS KaYECTBA MPOIYKLIUU

4) cHIKeHHs Opaka

7. K nepBHYHBIM HAYYHBIM JOKYMEHTaM He OTHOCATCSI:
1) moHorpaduun

2) 6ubnmorpaduyeckue ykasarein

3) auccepranuu

4) maTeHTHas TOKYMCHTAIIHS

8. B Ta0diuMue npuBoAUTCS IUIAH:

OIN|O|UN|RWN|~
HH L
HA | 1]

HeHHH 111
HI|TH1 12

1) II®D aiist 2-x pakTopos
2) DD nuist 4-x hakTopos
3) ADD nnst 3-x hakTopoB
4) D3 nns 4-x GaxTopos
9. Maremaruyeckoe OXHAaHHE CJIy4YaillHOH  BeJIHYHHBI

pacnpeneienus f(x), Bbruncisiercs no gpopmy.ie:

1) M, :Txf(x)dx: 2) M, :T‘;‘ (x)dx
3) M, :J‘;xf(x) dx: 4) M, :Txf(x)dx

5) M, =j;f(x)dx.

10. I[J'Iﬂ IMOCTPOCHUA IJIaHA ObLJI UCII0JIb30BaH regepaTrop

3
I

X3

]

OIN|O (U |P| W N~

H ]
HA A ]

AHAHHH ]!

1) X4 = X1 * X3
2) X4 =X1*X2* X3
3) X4 =X1* X2
4) X4 =X2 *X3

X,

nMerouien

IJIOTHOCTD
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1. Moaa pacnpeaesieHUsl CJIy4aiiHON BeJIUYUHBI XapaKTepUu3yeT:
1) cpennee 3HaueHue

2) HauboJiee BEpOSTHOE 3HAYCHUE

3) pa3bpoc

4) OTKJIOHEHHUE OT CPETHETr0 3HAYCHHUS

2. HpH PelICHUH KpaeBoﬁ 3ala4YM TEIVIONPOBOAHOCTH I'PAHUYHBIC YCJI0BUA 2-ro poaa HMEKT

BU/:

) —}‘C-;—l“ (T,-T.): 2) gu=Ff(%.7): 3 = f(x,.7):
dn
o7, . 0T, AT

4) h—Lt=—p,—2="—"": 5T (x. 0)= f(x).

) h G S = et 9T 0)=1 ()

3. Pa3zmax ciay4yaiiHoil BeJIMYUHBI — 3TO

1) cpennee 3HaueHUE

2) MakcUMaiabHOE 3HaYCHHE

3) OTKJIOHEHHME OT CPEHETO 3HAUCHUS

4) pa3HOCTb MEX/Iy €€ HaOOIBIIIMM M HAMMEHBIITNM 3HAYEHUSIMU

4. Ilnan ’3KcnepuMeHTa, IPUBEIEHHBIA B Ta0JaMLe,

X, | % | Xa | Xa
1| -] =]1=1—=
2+ [—[—[=
3= ||
2 I
51— [—[+]|—
6|+ [—|+|—
7 =T+
BT+ [+

1) HEBEpHBIH, T.K. COAECPXKUT MapalIeIbHbIE OIBITHI

2) ecTb IpaBUIbHO cocTaBieHHbIH 1an [1DD nns 4 pakropos

3) ecTh paBUIILHO cocTaBlieHHbIN Tu1ad JJDD nns 4 gaktopos

4) ectb tutan DD 1t 4 hakTOpoB, KOTOPBIN NOCTPOEH HEMPABUIIBLHO

5. 5. KoagguuueHT Koppeasiniu ABYX CIy4alHbIX 3aBUCHMbIX BeJIMYHH I' PABEH:
1)1

2) 0,5

3)-05

4) 0

N=k
6. B popmyae CHMBOJIOM K 0003HA4Y€HO YMCJI0
1) ¢pbakTOpoB B SKCIIEPUMEHTE
2) ypoBHeil Kax10ro pakropa

3) OIBITOB B SKCIEPUMEHTE



4) nHTEpBAJIOB BapbUPOBAHUS

7. Ilepen Ha4yaja0M KPYTOr0 BOCXOKIEHHSI 1O NMOBEPXHOCTH OTKJMKA HY/KHO NPOBEPHUTH
YPaBHeHHe perpeccuu Ha aJeKBATHOCTD C OMOIILI0 KPUTEPHS

1) Xu-kBagpar

2) CTprozieHTa

3) Koxpena

4) dumepa

8. IIpoueaypa BbIGOpa YHCIA M YCJIOBHIl MPOBEAEHNUs ONBITOB, HEOOXOAMMBIX H JA0CTATOYHBIX
JJIS1 pellieHdsl MOCTABJIEHHOM 32/1a4H ¢ TPedyeMoii TOUHOCThIO, Ha3bIBAeTCs

1) miaHupoBaHUEM HKCIIEPUMEHTA

2) MoJieIMpOBaHUEM IIpoIiecca

3) CUCTEMHBIM aHAITN30M

4) HayaJIbHBIM 3TallOM Hay4YHOT'O HCCIIEOBAHUS

9. JKCIepuMeHT, KOTOPbIil CTAaBUTCHA /UIS IOMCKA ONTHMAJBHBIX YCJIOBHI IpPOBeJeHUs
TeXHOJIOTHYECKOT0 Npouecca, Ha3bIBAeTCsI

1) naccuBHBIM

2) BBIUNCIUTEIbHBIM

3) aKCTpeManbHBIM

4) MOAETUPYIOLTUM

10. Ko3(ppuumeHT TENI0NPOBOAHOCTH A HMeeT Pa3MEePHOCTh:

1) Br/(M*-K)

2) Br/m®

3) x/(m-K);

4) Br/(m-K)

5) Ix/(M>K)



Bapuant 9

1. Ilpu pemennu KpaeBoi 3a/1a4M TEIJIONPOBOAHOCTH I'PAHUYHBbIE YCJI0BHUs 1-T0 poaa uMewT

BU/:
, oT R . \
1) Ao =a (I,-T.): 2 q,=f(x,.71): T =f(x.17):
an
H 1 Lo, 2B T 0)= £ ().
on “dn R,

2. OCo0eHHOCTBHI0 MAaTEeMATHYECKO MO/IeJId CHCTeMbl, pa3padaTbiBaeMoil P MJIAHUPOBAHUHU

IKCTPEMAJBHOI'0 SKCIIEPUMEHTA ABJACTCH TO, YTO OHA 110 cBoei CYTH ABJISACTCH MO/I€J/ILIO

1) nerepMuHUPOBaHHOM

2) aHaJIOTOBOM

3) HenpepbIBHOM

4) TUCKPETHON U CTOXAaCTUYECKON

3. OuneHka XapakTepUCTHKH TIeHePaJbHOil  COBOKYMHOCTH
XapaKTEePUCTUKHU OTJIUYAETCHA TEM, YTO OHA PACCUMTHIBAETCS
1) mo u3mMepeHusiM Ha BBIOOPKE

2) 1o U3MepeHusIM Ha reHePaTbHOM COBOKYITHOCTH

3) c moMokio 60s1ee TOYHBIX (HOPMYIT

4) TeopeTHUUECKH, a HE 110 pe3yabTaTaM U3MEPEHUI

4. ®opmyaa K =1 +3,2 * Lg(n) no3BossieT onpeneJanuThb

1) 4uCII0 ONBITOB B AKCIIEPUMEHTE

2) k03 HULHUEHT YpaBHEHHS PErPECCUU

3) koapuIMeHT KOppesIun

4) YHCJIO UHTCPBAJIOB IIPU p€ajin3allu METOa IPyHIINPOBAHUSA JAHHBIX

oT

BCJIMYIHHBI

5. Koag¢puumeHT MOBEPXHOCTHOI0 HATSIKEHUS PACIJIaBa 6 HMeeT Pa3MepPHOCTh:

1) H/m

2) ITa-c

3) M/c

4) Ix/(xr-K)
5) Br/m?

6. KooppuumeHT 1MHAMHYECKOI BA3KOCTH PaCIIaBa L HMeeT Pa3MepPHOCTh:

1) H/m

2) [Ta-c

3) M?/c

4) Ix/(xr-K)
5) Br/m?

caMoi



7. Ilpu peumieHuu 3a1a4 00pad0OTKM pe3ybTaTOB M3MepeHuii cumBosioM HO o6o3navaror
1) OCHOBHYIO THUIIOTE3Y

2) anbTEpHATUBHYIO TUIIOTE3Y

3) HaYaJIbHYIO TUIIOTE3Y

4) oOpaTHYIO TUIIOTE3Y

8. YpoBenns 3nauumoctu a = 0,1 o3HayaeT, 4TO B JAHHBIX YCJIOBHSX, B CPeIHEM,

1) 10% Bcex HEroIHBIX OOBEKTOB OyIET MPUHSATO KaK TOHBIC

2) 10% Bcex roHBIX 00BEKTOB OyAET 3a0paKoBaHO

3) 1% Bcex HEeroAHbIX 0OBEKTOB OYAET MPUHSITO KaK FOJIHbIE

4) 90% Bcex TOAHBIX 0OBEKTOB OyJEeT 3a0paKoBaHO

9. Yucao Mpanarias Pr=vja

XapakTepu3yer:

1) oTHOIIEHHE CUJI MHEPIIMH K CHUJIaM BSI3KOTO TPEHUS,

2) 6e3pa3zmMepHbIid KOADPHUIIUEHT TEIUIO0TAauu;

3) OoTHOIIEHNE KOHBEKTUBHOTO U AU ()Yy3HOHHOTO TeTIa;

4) oTHOLIEHHE TOJILIMH JTUHAMUYECKOI0 U TEMIIEPATYpPHOTO ITOTPAHCIIOEB.

10. 3aganbl 3HavyeHHs AaBJjieHUusi: HHKkHUH ypoBeHb 100 klIla, Bepxumii yposens 200 klla.
Toraa 3HaueHHe OCHOBHOTO YPOBHS COCTABUT:

1) 50 xIla

2) 300 xI1a

3) 100 xITa

4) 150 kI1a
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1. Il.1annpoBaHue 3IKCTPEMAIBHOI0 IKCIIEPUMEHTA - 3TO NPoLece

1) BeIOOpa KOUYECTBA U YCIIOBUI MPOBECHUS OIBITOB, MUHUMAIBHO HEOOXOUMBIX JJIsi OTHICKAHUS
ONTUMAIBHBIX YCIOBUMN

2) MOCTPOCHUS PErPECCUOHHOM MO

3) BbIOOpa KOJNMYECTBA M YCIOBUN NPOBEICHHS ONBITOB, MO3BOJSIOUINX 33JaBaTh dKCTpeMajbHbIE
3HaueHUs ()aKTOPOB B IKCIICPUMEHTE

4) BbIOOpa YCIIOBUI €r0 IPOBEACHMSI, 3a1al0IUX BBIXOJ IIPOLIECCA HA HELITATHBIE YCIOBUS

2. 3HaunmocTh K03QPUUMEHTOB YPAaBHEHUS Perpeccuu ONpeaeJasiioT ¢ NOMOIIbI0 KPUTEPHUs

1) Koxpena

2) CrprosieHTa

3) @uiepa

4) Xu-kBajgpar

3. B TabsiMue npuBOAUTCS IJIAH:

% 1 % | %
1| — | =] =
2 [+]—-]—
3| —|+]—
4|+ +]—
5|—|—[+
6 |+[—|+
7| —[+[=
sl+[+[+

1) npaBuibHbli [1OD ms 3-x paxkropon

2) npasuibHbIi [IDD 11 4-x paxkTopos

3) ommboyHO noctpoennbiit ADI g 3-x pakrTopos

4) ommmbouno noctpoeHHsii [1OD ans 3-x pakropos

4. KooppuuueHT TemI100TAa41 0. HMeeT Pa3MePHOCTh:
1) Br/(M*-K)

2) Br/Mm?

3) JIx/(m-K)

4) Br/(M-K)

5) Ix/(M>K)

5. PaccuuTaHHble KO3(P(PUUMEHTH YPABHEHUS Perpeccuy NMPOBEePsIOTCs Ha
1) NONOXUTENBHOCTh

2) TOYHOCTD

3) 3HAYUMOCTH

4) aneKBaTHOCTh

6. lnst mocTpoeHus njiana 0blJI MCIOJIb30BAH T'eHEePaTop
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>
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|
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+HHH+ |
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1) X4 = X1 * X3
2) X4 =X1*X2* X3
3) X4 =X1* X2
4) X4 = X2 * X3

- b
t= Do,

7. YcaoBue CIYKHMT 1JIsl IPOBEPKHU b

1) TMHEWHOCTH ypaBHEHHUS PErPECCUU

2) aeKBaTHOCTU ypaBHEHUS PErpeccun

3) k03¢ (HUIMEHTOB YpaBHEHUS PErpecCUU Ha 3HAYUMOCTh

4) paBeHCTBa AUCIIEPCHIA ¢ TOMOIIbIO KpuTepusi CThIo/IeHTa

8. Hucsio ®ypnbe Fo=ay/®’

XapaKkTepu3yer:

1) oTHOLIEHKE TeMIIEpaTypHOIo Iepenajia K TeMIepaTypHOMY Halopy

2) 6e3pa3MEpHYI0 CKOPOCTh HarpeBa, OXJIaXIeHUs Tella

3) 6e3pazMepHOE BpeMsi IIpoIiecca TeIIONPOBOIHOCTH

4) oTHOULIEHHE TOJIIIMH TMHAMUYECKOTO U TEMIIEPATypHOTO ITOTPAHCIIOEB

9. MeToa pery/isipHOro TemJIOBOI0 PeKUMA HCIOIb3yeTCs:

1) st pereHust HeCTalMOHAPHBIX 331a4 TETJIONPOBOIHOCTH MpH yucinax buo Bi > 0,1
2) peleHus CTallMOHAPHBIX 3a]1a4 TEIUIONPOBOAHOCTH Mpu unciax buo Bi < 0,1

3) pelieHus CTalMOHAPHBIX 3a1a4 TEIJIONMPOBOAHOCTH TpH unciax buo Bi > 0,1

4) peleHus HECTAIMOHAPHBIX 33/1a4 TEIUIONPOBOAHOCTH Ipu unciax buo Bi <0,1

10. BOm3n 3KCTpeMaJbHOH TOYKHM IOBEPXHOCTH OTKJIHMKA YPABHEGHHE PErpeccH IepBoro
nopsiika

1) TepsieT cBOIO aIeKBaTHOCTh

2) naet HauboIee ObICTPOE MPOJIBUKEHUE K IKCTPEMYMY

3) nomnonHsAeTCs HOBBIMU (pakTOpaMu

4) ocBOOOX1a€TCs OT HE3HAYMMBIX K03 (PUIIEHTOB

Kpurepuu onenkmu:



[TpolieHT MpaBUILHBIX OTBETOB Ha OlleHKa
BOIIPOCHI TECTA
< 60% 0 6ayutoB
> 60% , HO< 74 % 3 Oana
>74% , H0<87 % 5 OamoB
>87 % 8 0aIoB




MuHKCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HuxHekaMCKu XUMUKO-TEXHOJIOTUIECKUNA MHCTUTYT ((prinain)
beaepanbHOTO TOCYIAPCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCckuil HalMOHAJIBHBIN UCCIIEIOBATENIbCKU TEXHOJIOTUYECKUN YHUBEPCUTET)

@axyromem _ MexaHUYECKUU

Kageopa__Maiun 1 annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenue nmoaroroBku_18.03.02 «9Hepro- u pecypcocOeperaroime mpoIrecchl B

XUMMYECKOWU TEXHOJIOTHUH, OMOTEXHOJIOTHH U Hed)TeXI/IMI/II/I»

(K00 u HaumenosaHue)

HpO(bI/IJ'IB/HpOI’paMMa: «ManimHel 1 anmnapaTrbl XUMHUYCCKUX IMMPOU3BOJICTB»
(Haumenosanue)

Tempbl 115 codece10BaHUA
nmo mucuurumae B1.B.JIB.01.02 «OcCHOBBI TEOPHUH IKCHEPUMEHTA

(HauMEHOBaHHE JAUCIUILTHHBI)

Tema 3. IlonsaTne miannpoBanus 3KcnepumMenTa. Kinaccudukauus u kpurepuun

ONTUMAJILHOCTH IJIAHA.

. Uto nipeacTaBiisieT co00l reHepaibHas COBOKYIMHOCTh?

. UTo Ha3bIBaeTCs BHIOOPKOW U3 reHepaIbHOW COBOKYITHOCTH?

. Kakas orieHka sIBII€TCsS COCTOSTEIBbHONU? (CBOHMCTBO COCTOSITEILHOCTH)

. Kakast orieHka Ha3pIBaeTCsl HECMEIIEHHON? (CBOMCTBO HECMEIIEHHOCTH)

. UTO Ha3bIBAETCSI OTHOCUTEIBHON YaCTOTOM BBIMAJACHUSA CIIYYaWHOU BEJIMYUHbBI?
Urto Ha3bIBaeTCs Iucriepcueit BHIOOpKU?
Y10 Ha3bIBAETCSA YHUCIIOM CTENEHENH CBOOOABI?
UTto Ha3bIBAETCS CPEAHEKBAAPATUUYHBIM OTKIIOHEHUEM ?
Uto Ha3bIBaE€TCS TEHEPAIBHOM AUCTIEPCUEN?

. UTo Ha3bIBaeTCs CPEAHUM BHIOOPKHU?

. UTo Ha3bIBaETCs KOppenauen?

. Uto moka3biBaeT KOdhGUITMEHT KOPPETSITIN?

. B xakux npenenax usmeHsercst KodhPUImeHT koppeasiun?

. Uto nipeacTaBiIsSIOT COOOM TUITOTE3bI B CTATUCTUKE?

. K uemy npuBoUT yBeIMUECHHE BEPOSITHOCTH OIIMOKH TEPBOTO poja?

. K dyemy mnpuBoauT yBenmudeHUE BEPOSITHOCTH BO3HHKHOBEHUS OIIMOKHA BTOPOTO
pona?

17. Yto npeacTaBisieT cOOOM KPUTHUYECKOE 3HAUEHUE KPUTEPHUS MPOBEPKU?

18. Yro Ha3bIBaeTCS CIIy4ailHON OUIMOKON?

© 0O ~NOoOUAWN R

e el e ol el
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19.
20.
21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,

33.

34,

35.

36.
37.
38.
39.
40,
41.
42.
43.

44,
45,
46.
47.
48.

49.
50.

o1.
52,

UTto Ha3bIBAETCS CUCTEMATHYECKOM OMIMOKOM?

Yro HazpiBaeTcs rpy0oit ommodkoi (mpomaxom)?

UTo Ha3bIBAE€TCS HEMPEPHIBHOM CITy4allHOW BETUYUHON?

Yrto Ha3bIBAETCS TUCKPETHOM CIIy4ailHOUM BEJIMYUHOMN?

Uto Ha3bIBAETCS OJIUTOHOM?

Uto Ha3bIBAE€TCS TUCTOIPAMMO?

UYrto Ha3bIBAECTCS MAT.0KUAAHUEM CIIy4aitHOW BEJIMYUHBI?

C Kakoii 1IeNIbI0 TPOBOAUTCS MTPOBEPKA CPETHUX ?

Kaxk nmpoBoauTcst mpoBepKa OJJHOTO CpEeTHEr0?

Kak npoBogutcs npoBepka AByX CpeaHUX?

C Kakoi 1eJIbI0 TPOBOAUTCS MIPOBEPKA TUCTIEPCHIL?

Kak nmpoBoguTcs npoBepka 0JIHON qucCIiepcrun?

Kak nmpoBoguTcs npoBepka IByX AUCIIEPCHN?

Kak nmpoBoauTcCs MpoBEpKa HECKOJIBKUX AUCIEPCHN, €CIIM YHUCIIO OIBITOB BO BCEX
BBIOOpPKAX OJIMHAKOBO?

Kak nmpoBoauTcs MpoBepKa HECKOJIBKUX JAUCIEPCUN, €CJIM YHUCIIO OIBITOB BO BCEX
BBIOOpKAxX pa3zHoe?

[lo xakOMy 3aKOHY paclpenemnsieTcsl CpelHee BBIOOPKH, €CIU cama CilydaiiHas
BEJINYMHA PACIIPENIEIIEHA 10 HOPMAJIbHOMY 3aKOHY?

[To xakoMy 3aKOHy pacIpeleisieTcsl JUCHepcuss BBIOOPKH, €CIHM caMa CilydaiHast
BEJINYMHA PACIIPEIEIIEHA [0 HOPMAIbHOMY 3aKOHY?

I1o xkakoMy 3aKOHY pacmpeensieTcs OlmMuOKa FIKCIIepuMeHTa?

UTo Ha3bIBAETCS MOJIOKUTEIBHON KOppEIsuen?

UTo Ha3bIBaE€TCS OTPULIATEIILHON KOppEIAuen?

UYrto npencrapnseT cobol ypaBHEHHE perpeccun?

UYto Ha3pIBAETCS JIMHEMHON PETPECCUEN?

Uto Ha3bIBAaETCS anlpoKCUManuen?

Kaxoit meTos1 npuMeHsieTcs JUisl annpoKCUMauKi QyHKIUU?

Kakyro anmpokcuManuio JOMYCKaeTcsi MPUMEHATh HPHU TAPUPOBKE MEPBUYHBIX
U3MEPUTEITBHBIX npuboOpoB  (Tepmorap, TEH30PE3UCTOPOB, TEPMOMETPOB
CONPOTHUBJIEHUSA U T.[.)?

B ueMm cyTh MeTo/1a HauMeHbInX KBajpaToB (MHK)?

B dem cyTh MeTO/1a HAUMEHBIIINX MOJTYJICH?

UTo Ha3bIBAETCS MMAPHOU KOPPETSAUCH?

YT0 Ha3bIBAETCS PErPECCHOHHBIM aHAIIU30M?

[lo xakOMy KpUTEpPHUIO OLICHMBAETCS 3HAYMMOCTh KOA((UIMEHTOB ypaBHEHUS
perpeccun?

Urto He0oOXO0AMMO MPEANPUHSTH, €CIU HEKOTOpble KOI(P(PUUIHUEHTHl ypaBHEHUS
perpeccuu He3HAYUMBbI?

Uto Ha3pIBAETCS KOPPEISLIMOHHBIM aHATU30M?

Kaxk npoBepsieTcst aleKBaTHOCTb MOJYYEHHOI'O YPAaBHEHUS PETPECCUU?

Yrto HEeoOXOAMMO MPEANPHUHSATh, €CIIM IMOJIYYEHHOE YPaBHEHHE PErpeccud He
aJIeKBaTHO IPOBOJAMMOMY SKCIEPUMEHTY ?
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Korna npuMeHseTcs MHOKECTBEHHBIM PErPECCUOHHBIN aHAIN3?

Yo Ha3bIBAETCS MATPULIEH IJ1aHa SKCIEPUMEHTA (MJIM IPOCTO MJIAHOM)?

Yto Ha3bpIBaeTCA BEKTOPOM PE3YJIbTATOB U3MEPEHUI?

UTo Ha3bIBAETCS SKCTPEMAIBHBIM IKCIIEPUMEHTOM?

B uem cmbicn kuOepHETUUECKOI MOJIENIN YEPHOTO AIuKa?

Yro HazpiBaeTcs pakropom?

UYrto Ha3bIBAETCS MAPAMETPOM ONTUMHU3ALUU?

Yro HazpIBaeTcs ypoBHEM (akTopa?

Kax BBIYHMCIIUTD YUCIIO BO3MOMXHBIX ONBITOB?

Yro Ha3pIBaeTCA JBYXYPOBHEBBIM 3KCIIEPUMEHTOM?

Kaxkue TpeOoBaHus npeapsaBistoTCs K pakropam?

Yro Ha3pIBaeTCA HUKHUM YpPOBHEM (hakTopa?

Yrto Ha3bIBAE€TCSI BEPXHUM YPOBHEM (pakTopa?

Yto Ha3pIBaeTCI OCHOBHBIM YPOBHEM (hakTopa?

UTto Ha3bIBaE€TCS MHTEPBAJIOM BapbUpOBaHUS (hakTopa?

Yro Ha3bpIBaeTCA KOJUPOBAHHBIM 3HAUEHUEM (pakTopa?

Urto Ha3bIBaETCS HATYpaJIbHBIM 3HaU€HHUEM (pakTopa?

Yro Ha3bpIBaeTCA MOJHBIM (PAKTOPHBIM SKCIIEPUMEHTOM?

Yro Ha3bIBaeTcs 1pOOHBIM (PaKTOPHBIM 3KCHIEPUMEHTOM?

[loueMy BO3MOXHO TpU I[JIAHUPOBAHUM MPUMEHSTh METOJUKY IpPOOHOTO
(haKTOpPHOTO 3KCIIEpUMEHTA?

Yro Ha3pIBaeTCs I€HEPUPYIOLIUM COOTHOUIEHHEM IPH IPOBENECHUU JPOOHOTO
(bakTOpHOTO 3KCIIEpUMEHTA?

KakoB nops10k MpoBeaeHNs SKCIIEpUMEHTA?

B ueM cyTh METO1a KPYTOr0 BOCXOX/IEHHUS 10 TOBEPXHOCTH OTKJIUKA?

[louemy npH NpPOBENEHHUM 3KCIEPUMEHTA JKEJIATEIbHO IPUMEHEHHs METOola
KPYTOT'O BOCXOKJICHHS 110 TOBEPXHOCTH OTKJIUKA?

Kak wucnosbp3yercs ypaBHEHHE PErpecCHM IpU peaM3ali  METOJAa KpyTOro
BOCXOJEHHS 110 IIOBEPXHOCTU OTKJIMKA?

Kakoe ocHOBHOE IpUMEHEHUE UMEET YpaBHEHUE perpeccuun’?

KakoB mopsiaok peanu3anvy MeToAa KPYyTOro BOCXOXKJIEHHS IO IOBEPXHOCTH
OTKJIMKA?

Korpga 3akaHumMBaeTCs HMCHOJB30BaHUE METOJA KPYTOrO  BOCXOXKACHUS 110
MOBEPXHOCTH OTKJIMKA?

B kakux cimydasx NpUXOIUTCS U3MEHATh YPABHEHHUE PETPECCUM U IIPU peaTu3alnun
METO0/1a KPyTOr0 BOCXOXKJICHHUS 110 TOBEPXHOCTH OTKJIUKA?

B kakux cnydadx JIMHEMHOE YPaBHEHHME PETPECCUU CTAHOBHUTCS HEaJEKBAaTHBIM
IpU peaan3aluyd MeToAa KPyTOro BOCXOXKIEHUS MO MOBEPXHOCTU OTKIUKA?



Kpurepuu oueHku:

MuHuManpHOE YKCI0 0aliioB — 4 0ajlia BEICTaBIISICTCS IIpu HGI[OCTaTOLIHOﬁ CTCIICHHU
PACKPLBITHA TEMbI B XOZI€ CBOCI'O BBICTYIINICHUA, IIPUBCACHNA HCUCTKHUX APrYMCHTOB U
HC BIIOJIHC dKTUBHOC Y4aCTHUC B JHUCKYCCHUHU II0 Hp06neMe, KOTOpad OnL1a PaCKpbITa B
X0A€ aoKJaaa.

MaxkcumanbsHoe umciao OamioB — 10 0amioB BBICTaBISETCS Inpu IMOJIHOIOCHHOM
PACKPBITUX TCMbI B XOAC CBOCTO BBICTYINICHHA, IIPUBCACHHUA YCTKHX APIyMCHTOB U
A0Ka3aTcCJ/IbCTB, d TAK)XKC AKTUBHOC y4aCTUC B TUCKYCCHHU I10 HpO6HeMC, KOTOpas ObL1a
PaCKpbITa B XOAC AOKIa/4a.



MuHKCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HuxHekaMCKu XUMUKO-TEXHOJIOTUIECKUNA MHCTUTYT ((prinain)
beaepanbHOrO TOCYIapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHus
«Ka3aHCcKuil HallMOHAJIBHBIN UCCIIE0BATEIbCKUN TEXHOJIOTUYECKU YHUBEPCUTET

@axyromem _ MexaHUYECKUU

Kageopa__Maiun 1 annapatoB XMMUYECKUX MPOU3BOJICTB

Hamnpasnenue nmoaroroBku_18.03.02 «9Hepro- u pecypcocbeperarolire mporecchl B

XMMHUYECKOM TEXHOJIOT'UH, OMOTEXHOJIOTHU U Hed)TeXI/IMI/II/I»
(K00 u HaumenosaHue)

HpO(bI/IJ'IB/HpOI’paMMa: «ManimHel 1 anmnapaTrbl XUMHUYCCKUX IMMPOU3BOJICTB»
(Haumenosanue)

Tembl pedepaToB
o qucimmuinae b1.B.JIB.01.02 «OcHOBBI TEOPUH DKCIIEPUMEHTAY

(HaMMEeHOBaHHUE AUCUHUILUIHHBI)

Tema 7: CoBpeMeHHbIC IPOrPaMMHBbIE CPEICTBA MOJACPKKHU MPOLIECCOB
IJIAHUPOBAHMS, IPOBEACHUS U 00pPadOTKH Pe3yJIbTATOB HAYYHOI' 0
JIKCIIEPUMEHTA.

1. OOpaboTka MAaHHBIX, HUMEIIINX AUCKPETHOE pacClpeesieHue C TOMOIIbIO
CHEIUATN3UPOBAHHBIX TPOTPAMMHBIX CPEJICTB.

2. Hemapamerpuueckne MeETOABl CTaTHCTUYECKOW OOpabOTKH pe3yibTaToB
MOMOIIBIO CTICIIMAIM3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB.

3. OOpaboTka BEIWYWH, WMCIOIIUX JIBYMEPHOEC HOPMAJILHOE paCHpeeiIcHUEe C
MOMOIIBIO CTICIIMAIM3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB.

4. OcoOEHHOCTH TUTAHUPOBAHUS SKCIIEPHUMEHTA Ha OCHOBE A-ONTHUMAaJIbHBIX IJIAHOB
C TIOMOIIBIO CIICIIUATU3UPOBAHHBIX TPOTPAMMHBIX CPEJICTB.

5. Oco0eHHOCTH TUTAHUPOBAHUS IKCIIEPUMEHTa Ha OCHOBE G-ONTHMAaIbHBIX TUIAHOB
C TIOMOIIIBIO CIICIUATTU3UPOBAHHBIX MPOTPAMMHBIX CPEICTB.

6. Tlomnmep>kka MHOTOYPOBHEBOTO  HAy4YHOTO  OKCIEPUMEHTa C  MOMOIIBIO
CHEIUATM3UPOBAHHBIX TTPOTPAMMHBIX CPEJICTB.

7. TlmaHnupoBaHWE HAYYHOTO HKCIIEPUMEHTA, ¢ MPUMEHEHHEM IUIaHa <JIATUHCKUHN
KBaJIpaT» C MOMOIIBIO CIICIIUATU3UPOBAHHBIX ITPOTPAMMHBIX CPE/ICTB.

8. HndopmanroHHas moaaepkKKa MPOBEJACHUS TACCUBHOTO HAYYHOTO AKCIIEPUMEHTA
C TIOMOIIBIO CIICIIUATU3UPOBAHHBIX TPOTPAMMHBIX CPEJICTB.



9. IlpumeHEHHME PETPECCHOHHBIX MOJIEICH BTOPOro U 0ojiee BRICOKUX MOPSIIKOB MPH
TJIAHUPOBAHUH SKCIIEPUMEHTA C IMOMOIIBIO CIIEIUATU3UPOBAHHBIX MPOTPaAaMMHBIX
CPEIICTB.

10. Wcnonp30oBaHue cCrenuain3dpoBaHHbIX mporpamm SPSS, Statistica, NCSS and
PASS, Stata, StatXact u ap. mpu pemeHuu 3agad oOpaOOTKH pe3yNbTaToOB U
IJTAaHUPOBAHUS SKCIICPUMECHTA.

Kpurtepum ouenku:

MuHnMalIbHOE YnCio 6aioB — 4 6alia BRICTABISETCS MTPH HEJOCTATOYHOMN CTETIeHU
PaCKpBITHS TEMBI B XOJIC CBOETO BHICTYIUICHHUS, IPUBEICHUS HEUETKUX apTYMEHTOB U
HE BIIOJTHE aKTUBHOE yYaCTHE B IUCKYCCHUU 1O TIpobieMe, KoTopast Obljia pacKphITa B
XOJIe TOKJIa/a.

MakcumainbHoe uncio 6annoB — 10 6anioB BRICTABISETCS MPU MOTHOIIEHHOM
PACKPBITHH TEMBI B XOJI€ CBOETO BBICTYIICHHUS, TPUBEACHUS YETKUX apTYMEHTOB U
JI0Ka3aTeNbCTB, a TAK)KE aKTUBHOE yYacTHE B TUCKYCCHH IO TIpobiiemMe, KoTopas Oblia
packphITa B X0/€ JIOKIaja.
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