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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena it peanmsarmu B 2022 - 2023
yueOHOM roly Ha 3aceqanuu kadenpsl [IpoekTupoBaHUS 3JaHHUN U CTPOUTEIHHBIX

[IpoTokosm oT 20 . Ne

3aB. kadenpoii B.b. F_aBpI/mOB

Pabouas mporpamma nepecMoTpeHa, o0CcykieHa u oo0penHa uist peanusanuu B 2023 - 2024
y4eOHOM roJiy Ha 3aceqaHuu Kageapsl [IpoeKTHpOBaHUS 3IaHUI H CTPOUTEIIBHBIX

[Iporokom or 20 . Ne
3aB. kadenpoit B.B. I'aBpuiios




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Henbto ocBoenus qucuumingel «llnanupoBanue sxcriepumenTa. OCHOBBI HHKEHEPHOTO
HKCTIIEPUMEHTa SBJISIETCS (GOPMUPOBAHUE Y MATICTPAHTOB!

- 3HaHMM OCHOB OJKCIEPUMEHTAJbHBIX MWCCIENOBAHUN, TEOPUU IUIAHUPOBAHMUS
OKCIEPUMEHTA, HAaYYHbIX M METOJUYECKUX OCHOB IIOCTPOEHHUS ONTHUMAJIbHBIX IIJJAHOB
SKCIEPUMEHTAa U 00pabOTKU IMOIYYEHHBIX PE3YJbTAaTOB, IPUMEHEHUS MOJIyYEHHBIX 3HAHUN B
MIPUKJIAIHBIX 3a/1a4aX MJIaHUPOBAHUS IKCIIEPUMEHTA

- YMEHUH BBIOUPATH MOJIENH, aJ€KBATHO OTPAXKAIOIINE N3y4aeMbl€ IIPOLIECCHI;

- HaBBIKOB, HEOOXOUMBIX JJIsi 00pabOTKU PE3yJbTAaTOB HATYPHBIX U BBIYMCIUTEIbHBIX
9KCIEPUMEHTOB C LIEJIbIO IIOJIyYEHHS] HAYYHO 000CHOBAHHBIX U JJOCTOBEPHBIX BBIBOJIOB.

3ajayaMy AUCLHUILIIMHBI SIBJISIIOTCS (GOPMHUPOBAHUIO Y MATUCTPAHTOB:

— 3HaHWM 0 METOI0JIOTMH HAyYHBIX UCCIIEI0BAaHUMN, COBPEMEHHBIX JOCTHKEHUSIX HAYKU U
MEpPeIOBOM TEXHOJOTMH B HAy4YHO-HCCIIEOBATEIbCKUX paboTaX, OCHOBaX IUIAHWPOBAHUS
AKCIEPUMEHTA, (popMax NMpeacTaBICHUs PE3yJIbTaTOB UCCIIEI0BAaHUM;

— YMEHUS MJIAHUPOBATH U MPOBOJUTH TEOPETHUECKUE U HKCIEPUMEHTAJIbHbIE HAayYHbIE
WCCTIeI0BaHUs, TIPOBOIUTE cOOp M 00pabOTKy MH(OpMaNWU, MIAHUPOBATh U CTABUTH 3aJa4H
UCCIIEIOBAaHUS, BbIOMpPATh METOJIbl IKCIEPUMEHTANIbHON padOThl, MPEACTABIATh PE3YNIbTaTh
Hay4HBIX UCCIIEI0BaHUM;

- HaBBIKOB OIpPEAEATh HEOOXOTUMBIH 00bEM SKCIEPUMEHTa, COCTABISTH IUIAHBI
AKCIEPUMEHTA, JIeaTh BBIBOJIBI 10 PE3YJbTaTaM CTaTUCTHUECKOT0 aHAIN3a AKCIIEPUMEHTaTbHbIX
JTAHHBIX;

2 MecTo TUCHUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTeibHOM MPorpaMMbl

Hucuunnuua IlnanupoBanue skcriepuMeHTa. OCHOBBI MHKEHEPHOIO SKCIEPUMEHTa
BXOJHMT B 00s3aTENIbYIO YaCcTh y4€OHOTO TTaHa 00pa30BaTEIbHOM MPOTPaMMBI.

Jng  u3ydeHus  JUCHUIUIMHBL  HEOOXOAMMbI  3HaHMs  (YMEHHUs,  BJAJCHUS),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUCHUS] JUCIUILINH/ IPAKTUK:

3HaHus (YMEHHUS, BJIQJICHUS), TOTYYCHHbIE IPU U3yYEHUH JAaHHOM JAUCUHUIUIMHBI OyIyT
HEOOXOIUMBI JJ1s1 U3YyYECHHS] AUCIUILTUH/TIPAKTHK:

[ToaroToBka K mpoiie1ype 3alluThl ¥ 3alMTa BHITYCKHON KBATH(PUKAITMOHHON paboThI

[IporHo3upoBaHue CPOKOB CITY:KOBI CTPOUTETHHBIX KOHCTPYKLIUN

PexoHcTpyKIMS 37aHUIM U COOPYKEHUI

3 KomnereHuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pPe3y/IbTaThl 00y4eHHUs

B pesynbrare ocBoeHMs aucUUIUIMHBL (Moayins) «llmaHupoBaHHME SKCIIEPUMEHTA.
OCHOBbl MHXEHEPHOTO HKCIEPUMEHTa» OOydarolmMiics JOoDKeH o0najgaTth CleayoUuMU
KOMIETEHIMSIMMU:

Ko nanukaTtopa HNHaukaTop TOCTHKEHUS KOMIIETEHIIUN

OIIK-1 CnocobeH pemaTh 3aa4u NpohecCHOHATBHON AeSITENFHOCTA HAa OCHOBE UCIIOJIb30BAHUS
TEOPETUYECKHX U MPAKTUYECKUX OCHOB, MAaTEMaTHYECKOTO anmapaTa (yH/IaMeHTaIbHBIX HAYK

OIIK-1.1 Pemaer HHXXCHCPHLIC 3a1a4U C IOMOIIILIO MATCMATUYCCKOT'O aIlliapara

OIIK-1.2 Pemaer tunoBble 3agauu B Npo(eCCHOHATBHON JIEATEIbHOCTH HAa OCHOBE
VICII0JIb30BaHUS TEOPETUYECKUX M IPAKTUUECKUX OCHOB




4. CTpyKTypa, 00b€éM H coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIseT 4 3a4eTHhIX eauHull 144 akaj. 4acoB, B TOM
qucle:
— KOHTakTHas pabora — 48,1 akaj. 4acos:
—ayautopHas — 48 aka. 4acos;
—BHeayauropHas — 0,1 akaz. 9acos;
— camocTosTenbHas padbora — 95,9 akan. gacos;
— B (popme npaxTrueckoii moarotoBku — 0 akaz. yac;

dopma aTTeCcTaluy - 3a4ET

AynuropHast g s
o | ¥oHTaxTHas pabora E = dopma TeKyILEro
S B
= o u, KOHTPOJIA
Pa3nen/ Tema 3 (B axaz. yacax) E R A . e Kon
g 3 © | cCaMOCTOATENILHOW | yCIEBAEMOCTH U
JIACIUTUTAHBI 5 e = . | xommeTeHmu
@) g 5 paboThI MPOMEKYTOTHON
nab. | mpakr. | 3 &
Jlex. = aTTecTaluu
3aH. 3aH. | QO &
1. DkcrnepuMEHT Kak MpenMeT
HCCIIEIOBAHMS. Kpatkue
CBEJICHUS u3 TEOpUH
BEpOATHOCTEN u
MaTEMaTHYECKON CTATHCTHUKH.
Tlouck
JIOTIOJTHUTENIbHON
UHPOPMAIIH IO
3a/1aHHOM TeMe
1.1 Ilpenmer kypca, ero
LU b u ypsa’zlaqn (paGora ¢
’ o6ubnuorpaguuec
coziepKaHue Kypca.
KUM MaTepuajamy,
[lonsitTue  ’xcnepuMeHTa,
CIIPaBOYHUKAMH, .
€ro pojb B MCCIEAOBAHUSIX YerHblit onpoc
U TPUHATHU eleHuH KaTajoram, [IpoBepka
P P 11 4n | 2 CTOBapsMH, posepika OIK-1.1
Knaccudukanums BHJIOB MPAKTUIECKOM
SHUMKIIONEUSMU
9KCIIEPUMEHTATbHBIX ) paboThI
HCCIIeI0BaHUH. BbIHOJ'IlHCHI/IC
ChyyaiiHbple BENIWYUHBI U
MPAKTHIECKUX
napameTpsl nx
pabor,
pacnpeneneHus.
NPEeTyCMOTPEHHBI
X paboueit
MpOrpaMMon
JCLATUTAHEIL.
Wroro no pazaeny 421 2
2. TpenBaputenbHas 06paboTka
9KCIIEPUMEHTAIBHBIX JaHHBIX.




21 dopmammzamus U
CHACTEMATH3aIUs OIBITHBIX

JAHHBIX. Psanpr
pacrpeneneHus.
I'padmraeckoe
n300paxkeHne psIOB

pacnpenenerus. TodedHoe

Ilouck
JIOIIOJTHUTEILHOM
UH(POPMAIUH 1O
3aJIaHHOM TeMe

onennBanue. OleHNBaHKE (paborta ¢
c TTOMOILIBIO oubnrorpaduyec
JIOBEPUTEIILHOIO KUM MaTepHaIaMH,
nHTepBana.  [locrpoeHne CIIPaBOYHHKAMH, .
JIOBEPUTEIILHOIO KaTaJoraMu Yerubiit onpoc
UHTEpBaa JULs 10 CJIOBA $IMI/I’ Iposepa OIK-1.1,
PAMH, MPaKTUIECKON OIIK-1.2
MaTeMaTHYeCcKOro SHIMKIIONEAAMA 6
a0OTHI
oxumanns.  IToctpoerne ). p
JIOBEPUTEIILHOIO Brimonaenune
HHTEpBaJa JUIs TUCIEPCHU. HPaKTHYECKHUX
Onpenenexue paoor,
HEOOXOIMMOT0 KOJINYECTBa HPEIYCMOTPEHHBI
ONBITOB MpPH IHOCTPOCHUU X paboueit
WHTEPBAIBEHON OLICHKY UL HPOrpaMMOi
MaTeMaTHYeCKOro JIVCIIUTLTMHEL.
OXKHIAHHSL.
CratucTH4ecKkue
runote3bl. OTceB IpyObIX
Hroro 1o pasneny 10
3. KoppemsioHHbIi aHaH3.
Tlouck
JIOTIOJTHUTENIbHON
uH(OpMaIHH 110
3.1 OCHOBBI bop "
3aJaHHOH Teme
KOPPESLIOHHOTO
(pabora c
aHanu3a. Yucnossle
6ubnuorpaguyec
XapaKTePUCTHKU IBYX
o KUM MaTepuajamy,
CITyqaiHbIX BEJIMYMH!
CNIPaBOYHUKAMH, .
KOppesILIMOHHAasT Tabiuua, YerHblit onpoc
KaTaJIoraMy,
rnose KOppEJsIHY, IpoBepka OIlK-1.1,
8 CIIOBApSIMH, .
KoBapuanus, ko3 uieHt MPAKTUIECKON OIlK-1.2
SHUMKIIONEUSMU
KOPPEIAIHH. ) paboThI
Crartucthyeckass — OLEHKa '
Boinonnenue
ko3 urmenra
MPAKTHIECKUX
KOppEJSLUUA.  DJIEMEHTHI
N paoor,
MHO>KECTBEHHOM HIEYCMOTPEHHbL
KOppeIsLHtN. PERyeMOTPCr
X paboueit
MpOrpaMMon
JCLUTUTAHEL.
HUroro no pazneny 8

4. Jlucniep CHOHHBIH

(paxTopHbIii) aHATH3.




Ilouck
JIOIIOJTHUTEILHOM
UH(POPMAIUH 1O
3aJaHHOM TEME

(paborta ¢
oubnmorpaduyec
41 Haznauenue pad
KUM MaTepHaIaMH,
JIMCTICPCHOHHOTO  aHAJIN3A.
CIIPaBOYHHUKAMH, .
Obmas, QakTopHas U VYeTHBI onpoc
KaTaJIoraMy,
ocTaTo4Hast OLIEHKH IIposepka OIIK-1.1,
o 6/5,21 CIIOBAPSIMH, .
JUCTIEPCUIA. MPaKTUIECKOH OIIK-1.2
SHIMKIIONEUIMA
CTaTHCTHYECKHE  OLCHKH ) padoTHI
npu  oqHO(DAKTOPHOM U '
P AHOp P Beinonnenue
MHOT'0(paKTOPHOM aHaJIH3e.
MPAKTHISCKUX
pabor,
HPEIYCMOTPEHHBI
X paboueit
MIPOrpaMMoin
JUACIMTUTAHBI.
Uroro no pazneny 6/5,21
5. dakTOpHI.
Tlouck
JIOTIOJTHUTENIbHON
uH(OpMaIHH 110
3a/laHHOM TeMe
(pabora c
o6ubnuorpaguyec
5.1 TpeboBanus K KUM MaTepualiaMH,
aKTOpaM. Buaer CIPaBOYHUKAMHU N
$aKTOp0B AnpruopHoe lI()aTaJ]OFaMI/I , YerHbIi onpoc
aml(np OBLaHue Q)I;KTIZ) OB 2/21 CJIOBA, i[MI/I’ Iposepxka OIIK-1.1,
p P N P PAMH, MPAaKTUIECKON OIlK-1.2
(TICUX0IOrMYeCKUi SHUMKJIONEIUSMU
paboThI
9KCIEPUMEHT), THITBI ).
JMarpaMM paHroB. Beinonuenue
MPAKTUIECKUX
pabor,
NPEeyCMOTPEHHBI
X paboueit
MporpaMMon
JCLUTUTAHEL.
HUroro no pazzpeny 2/21

6. TlaccuMBHBIN SKCIEPUMEHT.
[InanmpoBanme,  mpoBeneHHE,

aHaJIn3




Ilouck
JIOIIOJTHUTEILHOM

6.1 IIpoBenenue uH(OpMAIHH 110
MACCHBHOI'O IKCIIEPHMEHTA 3aJJaHHOK TeMe
B IIPOU3BOJICTBEHHBIX (paborta ¢
YCIIOBHAX u oubnmorpaduyec
MH()OPMATHBHOCTD ero KUM MaTepHaIaMH,
pe3yabTatoB. DakTOpHBII CIPaBOYHUKAMH, Verubiit onpoc
aHanu3. BpemeHHBIC psipL. KaTaJIoraMy, TTposepka OIIK-1.1,
ITnarupoBanme u 8/41 10 CIIOBAPSIMH, .
MPaKTUYECKON OIIK-1.2
o0paboTka  pe3yJabTaToB SHUUKIIONEIUSAMU 6
IIACCHBHOTO 3KCIEPUMEHTa ). PaboThl
METOZIaMH PErpecCHOHHOTO BeimonneHne
aHanm3a. Bo3HWKHOBeHUE MPAKTHIECKUX
MOTPEIITHOCTEH. paoor,
ABTOMaTH3AIHS MPETyCMOTPCHHBI
JKCIIEPUMEHTA. X paboueit
MIPOrpaMMoin
JUACIMTUTAHBI.
HUroro no pazgeny 8/41 10
7. AKTUBHBIH 3KCIIEPUMEHT.
7.1 [InanupoBanue
HIEpPBOrO HopsiIKa.
I'eomerprueckas
HHTEpIIpETAIHs IJIaHa
9KCIEPUMEHTA Ha Tlouck
(aKTOPHOM IPOCTPAHCTBE. JIOTIOJTHUTENIbHON
LlenTp »dKCmepuMeHTa U uH(OpMaIHH 110
HHTEpBaJIbl BapbUPOBAHMS 3aJaHHOH Teme
¢dakropoB.  TpebGoBanwus, (pabora c
MPEAbSBISCMbIC K 6ubnuorpaguyec
GbakTopaM U KpUTEPUIM KUM MaTepuajamy,
OIITUMAJILHOCTH. CIIPaBOYHUKAMHY, N
VYpaBHeHHe perpeccun ¢ KaTaJIoraMy, YerHbIi onpoc
s dpexkramu 14/61 | 14,2 CIIOBAPSMH, Iposepra . OMK-1.1,
o MPAaKTUIECKON OIIK-1.2
B3aUMOJIEHCTBHSI. SHUMKIIONETUSAMU
Bocnpouzsonumocts paGors!
p i\ ).
SKCIIEPUMEHTA. Pacuer Brimonnenue
k03 pumeHToB MPAaKTUYECKUX
perpeccun. Hucnepcun paoor,
BOCHPOU3BOAUMOCTH u NPEeyCMOTPEHHBI
angekBaTHocTH. Kpurepun X paboueit
Creiogenta u  ODuiepa. MpOrpaMMoi
ANTOpUTM OpraHM3alid U JCLATUTAHEL.
00paboTKu o5,
[locnenoBarenbHbIi u
PaHIOMU3NPOBAHHBIN
IUIAaHBl  OKCIIEPUMEHTOB.
Wroro no pazaeny 14/611 | 49,9
HUroro 3a cemectp 48/19,21| 60,2 3a4éT
Uroro o aucuuiuinye 48/19,2 95,9 3a4er

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIIETEHTHOCTHOTO MOAX0/1a IIPEAyCMaTPUBAET HCII0JIb30BAaHUE B y4eOHOM
mporecce AaKTHBHBIX M WHTEPAKTUBHBIX (OPM TPOBENCHHS 3aHATHH B COYETaHUU C
BHEAYAUTOPHOU paboTOil ¢ 1enbio GOpPMHUPOBAHUS U PA3BUTHUSA NPOPECCHOHATIBHBIX HABBHIKOB
00yJaronuxcs.

IIpu oOyuyenun cryaeHtoB aucuumuiuHe «llmanupoBanue skcriepuMenTa. OCHOBBI
MHXEHEPHOr0 SKCIIEPUMEHTa» UCIOJIb3YIOTCS CIeAYIOUINE 00pa30BaTEIbHbIE TEXHOIOIUH:

1. TpamunmoHHble 00pa30BaTENbHBIE TEXHOJIOTMH OPUEHTHUPYIOTCS Ha OPTraHU3ALHUIO
00pa30oBaTeNbHOTO  MpOIecca, MPEANOJIATAONIYI0 MPSIMYI TPAHCISIUIO 3HAHUH  OT
IIpenoaBaTelisd K CTYIEHTY.

@opMbl  y4eOHBIX 3aHATUH C UCIHOJB30BAHUEM TPAAULMOHHBIX TEXHOJOTHIL:
WHGOpPMAIMOHHAS JIEKIUS W TPAKTHYECKOE 3aHATHE, MOCBSIIEHHOEC OCBOCHHIO KOHKPETHBIX
YMEHHUH 1 HaBBIKOB TIO MPEI0KEHHOMY aJITOPUTMY.

2. TexHoyoruu mpoOIEMHOTO O0yUeHUST — OpTaHu3anus 00pa3oBaTEILHOTO IpoIiecca,
KOTOpasi MpeAroaraeT NoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalU# JUIs CTUMYJIHPOBAHMS aKTHBHOM MO3HABATEILHOM IS TETbHOCTH CTYJCHTOB.

@opMbl y4eOHBIX 3aHSATUH C HCIOJIb30BAaHUEM TEXHOJIOTHI MPOOJIEMHOr0 O0ydeHHs:
poOJIeMHast JISKIUS , TPAKTHYECKOE 3aHATHE B POpPME MPAKTHKYMa.

3. MHTepakTHBHBIE TEXHOJOTHH — OpraHU3aIys 00pa3oBaTeIbHOTO TpoIiecca, KOTopas
MIPEIoJaraeT akTHBHOE U HEJIMHEIHOE B3aMMOICHCTBHE BCEX YUACTHUKOB, TOCTH)KCHUE HA ATON
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeIbHOTO pe3yibTara.

[Tpumensiemble GOpMBI yIeOHBIX 3aHATHH C WCIOJB30BAHHEM CIICIHATH3HPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHI: JEKIUs «0OpaTHO CBA3M» — JeKIusA-0ece1a, TeKIHs-TUCKYCCHSI.

4.  VadbopMallMOHHO-KOMMYHUKAIIMOHHBIE  O0Opa30BaTelbHbIE  TEXHOJOTHH  —
opranusaius o0pa3zoBaTeILHOTO MPOIEcca, OCHOBAHHAS HA MPUMEHEHUH CHEeIMaN3UPOBAHHbBIX
MIPOrPAMMHBIX CPeJl U TEXHUUYECKUX CPEJICTB pabOThI ¢ HH(GOpMaLIUEH.

@opMbl Y4eOHBIX 3aHSATUH C HCIOJIb30BAaHUEM HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH: JIEKIHSI-BU3YyaIH3aIUs — U3JI0KEHUE COJePKAHUS COMTPOBOXKIAETCS MPE3eHTaIUeH;
MpaKTUYECKOe 3aHATHE B (popMe Mpe3eHTALHH.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBeIeHNsI IPOMEKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITOKCHUH 2.

8 YueOHo-MeTOqHYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe AU CIUTIHHBI (MOYJIsT)

a) OcHoBHas1 IUTEpaTYypa:

1. Annep, FO.I1. Metononorus U mpakTUKa MJIAHUPOBAaHMS dKcHepuMeHTa B Poccuu
[Dnexrponnslii pecypc] : monorpadus / FO.I1. Amnep, FO.B. I'panoBCckuii. — DJIEKTPOH. TaH. —
Mocksa : MUCHC, 2016. — 182 c¢. — Pexum noctyma: https://e.lanbook.com/book/93686 -
3ari. ¢ PKpaHa.

2. I'puropses, H0.JI. MeTopl ONTUMaIbHOTO MJIAHUPOBAHUS SKCIEPUMEHTA: JIMHEHHbIE
Mojiend [DekTpoHHbIil pecype] : yuebnoe mocobue / FO.JI. I'puropreB. — DIEKTPOH. JaH. —
Cankr-IlerepOypr : Jlans, 2015. — 320 ¢. — Pexum mocryma: https://e.lanbook.com/book/65949
- 3aru. ¢ 3KpaHa.

3. Bbospckuii, M.B. IlnanupoBaHue M oOpraHuzanus SKCIEpUMEHTa [DIEKTPOHHBIHN
pecypc] : yueOHoe mocobue / M.B. Bospckuii, D.A. AHUCHUMOB. — DJCKTPOH. JaH. —
Womkap-Omna : III'TY, 2015. — 168 ¢. — Pesxxum nocTyma:



https://e.lanbook.com/book/76504 - 3ari. ¢ skpaHa.

4. Amnep, 10.11. Bregenue B miaHUpOBaHUE SKCIEPUMEHTOB [DIEKTPOHHBIN pecypc] :
yueonoe mocodoue / FO.I1. Agnep. — Dnekrpon. naH. — Mocksa : MUCUC, 2014, — 36 ¢. —
Pexum nocryma: https://e.lanbook.com/book/69763 - 3ar1. ¢ skpana.

5. Cunnsie, HU. Cratuctuueckuil aHalu3 M TEOpUs IUIAHUPOBAHUS HKCIEPUMEHTA
[DnexTpoHHbIH pecypc] : Mmeroaumueckue ykazanus / H.U. CuanaseB. — DieKTpoH. JaH. —
Mo-ckBa : MITY wum. H.D. baymana, 2017. — 200 c. — Pexum pgocryma:
https://e.lanbook.com/book/103275 - 3ar1. ¢ sxpana.

6. Cadpun, P.I'. OcHOBbl Hay4HbIX HcciefoBaHui. OpraHuzanuss W IUTAHUPOBAHHE
JKCIIepUMeHTa [DIeKTpoHHbINH pecype] : yueOHoe mocobue / P.I'. Cadun, A.W. Vpanos, H.D.
TumepbaeB. — Dnexrpon. man. — Kazans | KHUTY, 2013. — 156 c¢. — Pexum nocryma:
https://e.lanbook.com/book/73344 - 3ari. ¢ skpaHa.

0) JlonosiHUTeILHAS JIUTEPATYpa:

B) Meroauyeckue yKasaHus:

r) [Iporpammuoe o6ecneuenue u UHTepHeT-pecypebl:

IIporpammHoe o0ecnieuenmne

Haumenoanue [10 Ne norosopa CpoOK IeHicTBYS TULEH3UH

MS Windows 7

Professional(mms  [[-1227-18 o1 08.10.2018 11.10.2021

KJIACCOB)

MS Office 2007 |y 135 1 17.09.2007 GeccpouHo

Professional

MathCAD v.15

Education J-1662-13 o1 22.11.2013 OeccpovHO

University Edition

STATISTICAB.6 |K-139-08 ot 22.12.2008 0ecCpovHO
IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrUIKa

DrexkTpoHHas 0a3a MepuoaUYecKuX m3maHuii East View
Information Services, OO0 «MIBUC»

HarmonansHast uH(GOPMAIMOHHO-aHAIUTHYECKasT URL:
cucrema — Poccuiickuil MHIIEKC HAyYHOTO ITUTHPOBAHUS :
(PUHIL)

ITouckoBas cucrema Akagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

Nudopmanronnas cucrema - EnnHoe okHO AocTyma K

URL.: http://window.edu.ru/
HH(POPMAITMOHHBIM pecypcam

denepanbHOE rOCY/IapCTBEHHOE OF0/DKETHOE
yupexaenne «Denepanbubiii uHCTUTYT Tpombiniennon |URL: http://www1.fips.ru/
cOOCTBEHHOCTH»

9 MartepuajibHO-TEXHHUYECKOE o0ecrieyeHne TUCHUTLTHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO-TeXHI/I‘-IeCKOC obecrneueHue JUCHUITINIMHBI BKIIFOYACT:



JlexunoHHas aynuropus MynbTUMEOUUHBIE CPEACTBA XPAHEHMs, Iepefaduu |
npeacTaBIeHUS HHPOpMALUU

Kommbrorepubiit  knacc [lepconanbhble kommbioTepsl ¢ makerom  MS  Office,
JIMIIEH3UOHHBIMUA TIPOTPaMMHBIMU KOMIUIEKCaMH, BBIXOJOM B WHTEpHET M C JOCTYIIOM B
3IIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

AyauTOpHH IS CaMOCTOSITEIILHON pabOThl: KOMIIBIOTEPHBIE KJIACCHI, YUTAIBHBIC 3aJIbI
oubnuorekn IlepconanbHble KoMIbIOTEpl ¢ makerom MS  Office, nuIEH3MOHHBIME
NPOrPaMMHBIMU  KOMILICKCAaMH, BBIXOJIOM B IHTepHET W C JOCTYIOM B JIICKTPOHHYIO
nH(OPMAITMOHHO-00pa30BaTENbHYIO CpeLy YHHBEPCHTETA



IIpuioxenue 1
«YueOHO-MeTOAMYECKOe o0eclieyeHHe CaMOCTOSITeIbHON PadoThl 00y4aroIINXCsD)

CamocTosiTenbHass paboTa BKIOYAET B ceOf U3ydEHHE MOUCK JONOJIHUTEIIBHOM
uHbopMaMKM 1O H3y4aeMbiM TemaMm (pabora ¢ OubOnaMorpaduyeckum MaTepualami,
CIPaBOYHHKAMU, KaTaJOTaMH, CJIOBAPSMH, SHUMKIONEAUSIMHU)., OATOTOBKY K JIEKIIMOHHBIM U
[IPAKTHUYECKUM 3aHATHAM. [l JIydiied OopraHu3aluy BPEMEHH IPU M3YYEHHMM JHUCLMILIAHBI
«[InanupoBanne  skcrepuMeHTa. OCHOBbI ~ MH)XXEHEPHOTO  SKCIEPUMEHTa»  CTYIEHTY
PEKOMEHJyeTCS 3aHMMATbhCSl CAMOCTOSITENILHOM pPAa0OTOM MOCHe KaKIOro JEKIMOHHOTO U
IIPAKTHUYECKOTO 3aHATHS B TEUEHUE BCETO CEMECTPA.

AynuTtopHas camocTosiTeNbHas paboTa CTyJEHTOB MPEAINOojaraeT pereHne MpaKTHIeCKUX
3a/1a4 Ha NPaKTUYECKUX 3aHATHIX.

IIpumepHble ayauTopHbie npakTuieckue padorsl (AIIP):

AIIP Nel CayyaiiHble BeJIMYMHBI H IapaMeTPbI UX pacnpeaeleHus.

B tabnuiie npuBeeHbl pe3yabTaThl ONPEAesICHNs TPOYHOCTH OETOHA.

Howmep onbiTa 1 2 3 4 5 6 7 8
ITpounocts, MIla | 16.2 18,0 16,4 15,5 15,7 17,2 14,8 15,8
Howmep omnbiTa 9 10 11 12 13 14 15 16
[Tpounocts, MIla 18,4 16,8 16,1 15,7 18,0 19,2 16,9 16,3
Howmep ompiTa 17 18 19 20 21 22 23 24
ITpounocts, MIla 16,3 15,5 16,6 16,7 17,1 16,3 16,0 16,9
Howmep omnbiTa 25 26 27 28 29 30 31 32
ITpounocte, MIla | 16,6 16,7 14,8 16,1 16,4 17,0 14,9 17,2
Howmep omnbiTa 33 34 35 36 37 38 39 40
[Tpounocts, MITa | 17,9 18,1 18,4 15,8 16,3 17,2 16,0 15,7
Howmep onbiTa 41 42 43 44 45 46 47 48
ITpounocts, MITa | 19,3 15,1 16,3 17,2 15,0 16,1 18,3 16,0
Howmep onbiTa 49 50 51 52 53 54 55 56
ITpounocts, MITa | 16,9 19,1 16,3 17,7 18,8 13,6 15,9 18,3
Howmep omnpiTa 57 58 59 60 61 62 63 64
IMpounocts, MIla | 15,8 17,0 18,1 16,1 16,4 19,0 15,8 18,2
Howmep ombiTa 65 66 67

ITpounocts, Mlla 16,0 16,0 18,4

Onpenenuts:

- OCHOBHBIE YHCJIOBBIE XaPAKTEPUCTUKU CIIy4alHON BEIMYUHBL.

AIIP Ne2 IlpexBaputesibHasi 00pa0d0TKa IKCIIEPUMEHTAJIBLHBIX TaHHBIX.

[TocTpouts, ucnons3ys nanssie 3agauu AITP Nel :

- PS4 BapMALMOHHBIN pacipeeneH s IPOYHOCTH OETOHA;

- CTAaTUCTUYECKYIO (DYHKIMIO pacrpeieneHus;

- TIOJIUTOH paclpeieeHusl IPOYHOCTH OETOHa;

- TUCTOTpaMMy pacIpeiesieHus IPOYHOCTH OeTOHa.

AIIP Ne3 TouyeuHoe onleHHMBaHMeE.

Hcnonb3ys nanasie AIIP Nel onpenenuts TOBEpUTENbHBINA MHTEPBAT JUISL:

- MaTeMaTU4YECKOTO 0KUIaHUS;

- IUCIIEPCHH;

- KOJIMYECTBO HCHBITAHUNA 00ECreYnBAIONIMX TOYHOCTh CTATHCTUYECKUX BBIBOJOB 0<2 U
MIPOYHOCTh OeTOoHa ¢ obecneueHHocThI0 P=0,95.

AIIP Ne4 OrceB rpy0ObIx norpemnocreii. [Ipy ucnblTaHusAX ApEBECUHBI COCHBI ITOTY4EHbI
3Ha4YeHUs Ipeziesia MPOYHOCTH MPU CHKAaTUH BJIOJb BOJOKOH B MCHBITAHHBIX 0Opa3uax, MIla: 36,0
65,0 40,0 41,5 42,5 51,0 44,0 46,5 38,0 33,0 48,0. [IpoBecT MpoBEpKY HA HAIHUUE TPYOBIX
omunook no kpurepusm JJukcona n H.B. CmupHoBa npu goBeputensHoi BepositHocTu 0,95, ecnu
U3BECTHO, YTO PaCHpEeesIEHNE NIOKA3aTeNsl COOTBETCTBYET HOPMaIbHOMY.




AIIP NeS KoppeasinnoHHbli aHaamu3. /1 ycTaHOBJIEHUS KOPPESALMOHHOM CBSI3U MEX Y
nepeMeHHbIMH X W Y pe3yiabTaThl HAONIOJCHHWHA TNPEACTAaBICHBl B BHJE KOPPEISIHOHHON
MaTpuisl (Tabmuna). OUEHUTh CBA3b MEXKIY NMEepeMEHHBIMA X U Y KOJMYECTBEHHO M OLCHUTh
CTaTUCTHYECKH. BBITIOTHUTE MPOBEPKY AOCTOBEPHOCTH KOAPPHUIIMEHTA KOPPEIIALIUH.

Koppenaunonsas matpuua

X 10-12 | 12-14 | 14-16 | 16-18 | 18-20 | 20-22 | 22-24 | 24-26 | 26-28 | 28-30 | 30-32 | 32-34 | m,
Y 11 13 15 17 19 21 23 25 27 29 31 33
20-30 3 2 5
25
30-40 6 4 1 11
35
40-50 1 13 5 19
45
50-60 1 2 4 8 15
55
60-70 1 4 - 2 11
65
70-80 2 6 6 1 15
75
80-90 1 5 6
85
90-100 1 4 1 6
95
100-110 2 4 1 1 8
105
110-120 1 1 2
115
120-130 1 1
125
m, 3 10 20 9 14 10 9 8 6 6 1 3

AIIP Ne6 MucnepcuoHnblii (paxkropubiil) aHaam3. [lycTh Ha BOCBMHM CTaHKax
M3rOTABJIMBAIOTCS OJHOTHUIHBIE JeTanu. TpebyeTcss YCTaHOBHUTb, OJUHAKOBA JIM TOYHOCTh
CTaHKOB. JIJI1 KayKJ0TO CTaHKa MPOBOJWIIM MO TPU NMapauIeIbHbIX U3MEPEHUS Pa3MEepOB IETalH.
Pe3ynbrarel HaOMIOIEHUI TPECTaBICHBI B TAOHIIE.

X1 — Xg — (akTopsl (ctaHkH), Y1 —Y2 — BBIXOIHASI BeTMYMHA (pE3y/IbTaThl H3MEPEHUI ).

Homep ypoeusa YpoeeHb |lapannenbHble 3Ha4YeHHNA,
(HOMep cTaHKa) thakTOpa MM
Y, Y- Y,
1 X, 68,15 66,50 | 65,90
2 X5 68,90 66,90 | 66,50
3 X3 61,15 61,40 58,30
4 X4 62,12 61,50 58,60
5 Xs 72,00 68,85 70,35
6 Xs 71,10 68,40 72,30
7 X4 64,90 65,00 |61,80
8 Xg 61,40 58,80 | 61,90

AIIP Ne7 AnpuopHoe paH:kupoBaHue (PAKTOPOB (ICHMXOJOTHYECKHH IKCIIEPHMEHT).
IIpoBezeH onpoc YeThIpex CenuaIucToB (M = 4) ¢ HOMOIIBIO aHKETHI, coaepxaiieit 12 ¢pakTopos
(k = 12), xoTOpBIe HYXHO MPOPAHKHUPOBATH C YUETOM CTENEHU MX BIMSIHUS Ha PE3yJbTaThl
omnpoca. Pe3ynpTaThl onpoca npeacTaBieHbl B TaOIUIIE.



Tabmuia pe3yabTaToB OMpoca CHEUATICTOBR

Cneuunanu- dakTopsl (k)
CTBI M Xi| Xo | X5 | Xy | X5 | X5 | X7 | Xz | Xo | Xy | Xp | Xp2
1 8 110,5]10,5(10,5] 1 251251105 5 4 7 6
2 8 9 10 | 11 1 6,5 65| 12 2 3 4 5
3 617575 11| 2 |45]45] 12| 1] 3 95|95
4 7 4 8 (105 2 |10,5110,5(1051 1 3 | 55|55

OLEHUTH COTJIACOBAHHOCTh MHEHUH BCEX CIEUATUCTOB. [loCTpouTh AMarpamMmy paHTOB.
Onpenenuts hakTopsl oOnanarone HaMOOIBIINM BIMSIHUEM Ha BBIXOJIHOM Mapamerp.

AIIP Ne8 IlnanupoBanue U 00padoTKa pe3ybTATOB NMACCMBHOIO JKCIEPUMEHTA.
[TocTpouTh pETPecCHOHHYIO MOJENb HO pe3ylbTaTaM HCCIEAOBaHUN  CTAallMOHAPHOTO
HETPEPBIBHOTO TEXHOJOTHYECKOTO TMpOIecca, CUYUTas, YTO TPEANOCHUIKA PETrPecCHOHHOTO
aHaJIM3a BHITIOJHSIOTCA (TabIUIIA).

1 2 3 4 5 6 7 8 9 10 11 12 13

X3 11 1126 |16,7 | 19 | 113 | 12 [ 212 | 24 |141]193|20,5| 21 | 125

Xo | 93 | 92 | 89 87 | 94 |885|895|935|938| 95 |945]923 | 922

Yy |110,7]130[193 232114121 273|296 156|241 |255|264 | 131

14 15 16 17 18 19 20 21 22

X; [ 165 22 | 195 (135|175 | 20 22 | 22,3 | 24,1

X, | 96 1913]925| 97 | 933 | 92 98 1945 | 95

Y (193279 24 | 144 | 21 | 24,7 | 28 | 28,8 | 29,6

MeTto/10M HaMMEHBIINX KBAAPATOB OonpeaeanuTh nmapametrpsl C u N ypaBHeHus IIrpuca
dl/dn=C(4K)" o pe3ynbTaTam HaGIIOAEHHI 32 POCTOM YCTATOCTHOM TPEIUHBI IPH HCIIBITAHUH
BHEIICHTPEHHO pacTsIHyToro oopasna. KoahhuuneHT MHTeHCUBHOCTH HAMPSHKEHUS
K=P/(txW°?) (29,6 x(1IW)°>-185,5 x W) *+655,7x AIW)>>-1017 x A/W)*°+638, 9 x (1/W)*®).
W=79,6 MM, t=12 MmM. Pyax=1700 kr, Ppyin =100 kr. Pe3ynbTaThl HaOMIOACHUH 32 pOCTOM

TPELIUHBI:

I, Mm 27.475 27.8625 28.4125 28.95 29.375 29.9 30.35
N, nukn 10500 16000 21800 28000 31900 36200 40400
I, Mm 30.85 31.375 31.725 32.075 32.45 32.9 33.425
N, nukn 43500 46800 49700 51900 54000 56000 58600
I, MM 33.9875 34.5 34.95 35.4 35.875 36.4 36.925
N, nukn 61100 63500 65900 67500 69200 70700 72300
I, MM 37.4 37.875 38.375 38.825 39.3 39.85 40.35
N, nukn 73700 75000 76000 77300 78300 79600 80400
I, Mmm 40.85 41.375 41.875 42.425

N, ouKi 81200 82000 82500 83100

AIIP Ne9 AxTuBHBIN 3KkcniepuMenT. [lnannpoBanne nepsoro nopsinka. Mccienosaics
Ipolecc U3MEHEHUs TEMIIEPATyphI B y3iie TpeHusl. PaHee ObUIO BBISICHEHO, YTO HA TEMIIEPATYpy B
y3Jlax TpeHus 0e3 CMaszKM BIHUSIOT cleaylooume (GakTopbl: yAeldbHas Harpyska p, CKOpPOCTh
CKOJIBXKEHUS L U NepBOHAYaIbHAs [IEPOXOBATOCTh TPYILIEHCS MIEHKH CTaIbHOTO Baynka Ra.

JUis OLIEHKM BJMSIHUS YKa3aHHBIX (aKTOPOB M MaTeMaTHUYECKOTO OMMCAaHUs Ipolecca
TPEHMS MCIIOJIb30BaHa MOJEIb NIEPBOTO MOPSIKA BUAA

¥ = bo + b1Xy + baXo + bsXsz + 12X Xz + b13X1 X3 + b2sXoXs + D123X1XoXs.

PaccmarpuBaeMblil mpuMep — MOJIHBIA (PAaKTOPHBIM SKCHEPUMEHT THIIA 2%, Xy, Xy, X3 —
(baxTophl, a y — HccieayeMas BelIMUuHa (TeMIepaTypa B y3Jie TPeHHUs).

3HaveHus1 BBIOPaHHBIX YPOBHEH BapbUpYyeMbIX (PaKTOPOB JIaHbI B TAOJHUIIE.




YpoBeHb BAPEHPYEMBIX O06o3Hauenue p, Kr/cM v, M/c R, MKM
thakTopoB KOJOBOE X X5 X
OcHOBHOIT YPOBEHB 0 6,84 0,59 1,57
HMuTepran BapeUpOBaHUA Ax; 4,00 0,31 0,92
Bepxuuii yposeHb +1 10,84 0,90 0,65
Huxuuii yposeHs -1 2,84 0,28 2,50

Kaxnpi onelT npoBomwid TpukAbl. [IOpsSAOK IOCTAHOBKM OIBITOB OIPEACISIN €
MIOMOIIBI0 TAOMUI CIy4alHbIX yucesl. MaTpula IIaHUPOBAHUS SKCIEPUMEHTA U PE3YNIbTaThl
WCIBITAHUN NIPEJICTABJICHbI B TAONIHUIIE.

Ne Ao | Xy | Az | A5 | 0 | XA | XX | X6 |y Y2 L
OllLITA

] + | - - - + + -+ - 57 60 | 35
2 + | + | - - - - -+ + 57 55 52
3 + | - |+ - - + - + 80 |85 |90
4 + | + | + ]| - + - - - 120 | 125 | 130
5 + | - - | + + - - + 50 |55 45
6 + |+ | - |+ - + - - 54 |55 |60
7 + |- |+ |+ - - + - 55 |50 |60
8 + |+ |+ | + + + + + 98 105 | 115

AIIP Nel0 [dpoOubiii pakTropHblii 3xcnepuMeHT. [loctpouts mman PO 2% s

OIIpCACIICHHN A ITIOJIMHOMA

Y=Dbo+b1X1+D2Xo+D3X3+DaXa+D12X1X2+D13X1X3+D14X1Xa+D23X0X3+D24X0Xa+D34X3X4

Yucno dakropoB — 4. HyxHo Haiitu 8 xodddunueHToB noiuHoma. Beiopars 8 uz 16
omsitoB miana 110D 2% TakuM 06pasoM, 4TOOB MOKHO OBIIO OMPENCINTH HE3ABHCHMBIC
KOX(QQHUIIUEHTHI TPU caMUX (aKTOpax, CMEIIaHHbIE KOA(PPHUIIMEHTHI TPU MapPHBIX COYETAHHUIX
(bakTOpOB M B NMPEHEOPESIKEHUH TPOWHBIMUA M YETBEPHBIM COUYETAHUSMHU (DAKTOPOB H MPH ITOM
COXpaHsIIaCh OPTOTOHAILHOCTh IIAHA.

X1 X X3 X4 DD 2° L oD 2
-1 -1 -1 -1 1
+1 -1 -1 -1 2
-1 +1 -1 -1 3
+1 +1 -1 -1 4
-1 -1 +1 -1 5
+1 -1 +1 -1 6
-1 +1 +1 -1 7
+1 +1 +1 -1 8
-1 -1 -1 +1 9
+1 -1 -1 +1 10
-1 +1 -1 +1 11
+1 +1 -1 +1 12
-1 -1 +1 +1 13
+1 -1 +1 +1 14
-1 +1 +1 +1 15




+1 |

+1 |

+1

+1

| 16 |

AIIP Nell /Ipo6nblii pakTopHbIii 3kcniepuMenTt. [lnan 1D 24-1 nonuHoma

Y=Do+b1X1+D2Xo+D3X3+DaXa+D12X1Xo+D13X1X3+D14X1Xa+D23XoX3+D24X0Xa+D34X3Xa

MMpeaACTaBJICH B BUAC BUJIC

U X0 X; X2 X3 X4 X2 | x| xmxe [xoxs | xoxs fxxe | Y

1 +1 -1 -1 -1 -1 +1 +1 +1 +1 +1 +1 10

2 +1 +1 -1 —1 +1 —1 —1 +1 +1 -1 -1 8

3 +1 —1 +1 —1 +1 —1 +1 -1 —1 +1 -1 8

4 +1 +1 +1 —1 —1 +1 —1 —1 -1 —1 +1 7

5 +1 -1 -1 +1 +1 +1 —1 -1 -1 —1 +1 9

6 +1 +1 -1 +1 —1 -1 +1 -1 —1 +1 -1 8

7 +1 —1 +1 +1 —1 -1 —1 +1 +1 —1 —1 8

8 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 6.5
OnpenenuTes He3aBUCHMblE KOA((UUUEHTH Mpu camux (akTopax, CMELIaHHbIE

KO3 QUIMEHTHI IPU MapHBIX COYETAaHUIX (PaKTOPOB.




IIpuioxenne 2

«OIIeHO'lHBIe cpeacrea AJisi IpoBEeACHUSA leOMe)KyTO‘{HOi/i aTTeCTalnnun

a) HﬂaHpreMble PE€3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHLIC CPEeACTBA NJISl IPOBCACHUS l'[pOMC)KyTO‘-IHOﬁ aTreCralum:

Kon WNHukaTopsl 10CTHXKEHUS
WHJMKaTOpa KOMIIETEHIINI

OneHouHbIE CpeICTBA

OIIK-1 — Cnocoben pemiath 3a1a4u Npo¢ecCHOHAIbHOM 1eTeIbHOCTH HA OCHOBE HCIOJIb30BAHUS TEOPETHYECKUX U MPAKTHYECKUX OCHOB,

MaTEMAaTHYCCKOT0 alnmapara (l)yH}IaMeHTaJ'lI)HLIX HAYyK

OIIK-1.1 Pemaer nnxeHepHbie 3a1a4u C
TTOMOTIIHI0 MaTEMAaTUUECKOTO armapara

TeopeTuyeckue BONpPOCHI:

1. CnyuaiiHast BeIM4YMHA 3TO: a) pe3yJbTaT U3MEpPEHHUsI; 0) IIKaJia; B) YHUCIO

2. Hanbonee Harmsaqupiid cioco6 3aganust GyHKIIMU: a) OMHCATENbHBIN; 0)
rpaduyueckuii; B) aHAIMTUYECKHIL; ) YMO3PUTEIbHBIN; 1) C TOMOIIbIO (OPMYJIBI; €) C
MOMOIILIO TAOIHIIBI

3. B KOCBEHHBIX H3MEPEHUAX UCKOMAsl BEJIMUMHA OTIPEIEISETCS: a)
HETIOCPEACTBEHHBIM H3MepeHreM; 0) pacueTom 1o hopmyre.

4.KonnyecTBEHHOE CpaBHEHHUE JIBYX OJHOPOIHBIX BEJIMYMH JIa€T OLIEHKY: a)
a0COJIIOTHYI0; 0) OTHOCHTENIbHYIO; B) CHCTEMAaTHUECKYIO; T') CITYYalHYO

5. IloHsiTHE SKCIEPUMEHTA, €70 POJIb B UCCIEAOBAHUAX U IPUHATUH PEILICHUI.

6. Kimaccudukanusi BUZ0B SKCTIEPUMEHTATBHBIX UCCIICIOBAHUMN.

7. BapuanTta, KOTOpasi IMEET HAaMOOJIBIITYIO0 YACTOTY HA3bIBACTCS: @) YaCTOTOM; 0)
YaCTOTHOCTBIO; B) MEMAHOM; I') AUCTIEPCUECH; 1) MOJION

8) Bapuanra, KoTopast JeJIUT BapUallMOHHBIN S]] HA IBE PaBHbIC YaCTH HA3bIBACTCS: a)
4acTOTOM; 0) YaCTOTHOCTbHIO; B) MEIUAHOM; ') Cpe/lHEe-KBaIPATUUECKUM OTKIOHEHUEM;
1) K03hHUIIMEHTOM Bapyaluu

9). PazHOCTh MeXx 1y HAaHOOIBIIUM U HAUMEHBIINM 3HAUEHUSIMU CITy4aifHOUM BETMYHHBI
Ha3bIBACTCS: a) YACTOTOM; 0) Im1aromMm pa3oMeHMs; B) pa3MaxoM

10) Kakum 06pa3om nmpou3BOAUTCS OCTPOCHUE BapUALIMOHHOTO PsAa,
CTaTHUCTUYECKOM (PYHKIIMHU paclpeeeH s, THCTOTPaMMbI OJTHOMEPHOU ClIyd4aiiHOMN
BEJINYUHBI?

11. IlpsiMble 1 KOCBEHHBIE U3MEPEHUSI.

12. Kputepuu orieHKH IrpyObIX MOTpeIHOCTe

13. Onpenenenue ynciaa NOBTOPEHUH OIIBITA




Kon
HHOUKATOpa

Nuaukatopbl JOCTHKEHUS
KOMIIETECHIIUH

OneHouHbIE CpeICTBA

14. OueHuBaHue ¢ MOMOUIBIO JOBEPUTEILHOTO UHTEPBAJIA: JOBEPUTENIbHbBIN HHTEPBA
JUTSE MATEMaTHIECKOTO OKUJAHUS.

15. OuenuBaHue ¢ MOMOMIIBIO IOBEPUTEIHHOTO HHTEPBAJIA: TOBEPUTEIHHBII HHTEPBAT
JUTSL AACTICPCHH.

16. B yeM npUHIUITHATBHOE OTIMYNE METOJIa PAHTOBOM KOPPEISAIIUU OT APYTUX
METO/I0B HCCIIe0BaHUA?

17. B kakux ciydasx METOJ] paHTOBOM KOPPEJSAIMU He JaeT kemaemMoro shdexra?

18. KakoBa o0miasi crparerus uccie0BaHus IIPH OTNpeIeIeHUH (PaKTOPOB, BIUSIOMINX
Ha TpoIecc.

19. JInst wero ciry:xat Ko3pGUITUESHT KOHKOPIAun?

20. Yro xapakTepu3yeT MaTpHila paHroB?

21. Kak o muarpaMMe paHToB OMPEIeTTUTh (PAKTOPBI, OKA3bIBAIOIIHE CYIIECTBEHHOE
BJIMSIHUE HA UCCIIENYEMBIN Mponecc?

22. Kakoro Trma npakTH4eckue 3a1a4i 00bIYHO PEHIatoT METOJAOM JUCTIEPCHOHHOTO
aHanu3za’?

23. Uto Ha3bIBACTCS MOJHBIM (DaKTOPHBIM SKCIIEPUMEHTAMH ?

24. Kak BeiOuparoTcs GpakTophl INIAHUPOBAHUS, UX OCHOBHBIC (0a30BbIC) YPOBHHU U
MHTEPBaJIbl BAPbUPOBAHUS?

25. Ykazarb MopsA0K MPOBEICHUS dKCIIEpUMEHTa MeToi0M [1DD.

26. Kak cocramisercs marpuiia rianapoBanus [1DD?

27. Kak BbIOpaTh IIEHTD IJIaHA DKCIIEpUMeEHTa?

28. Uem ormpenensercs BeTUUMHA UHTEpBajia BapbupoBanus akropa?

29. Tlouemy HEOOXOAMMO MPOBEICHUE TAPATUIETBHBIX OMBITOB M UX PaHIOMU3AINA?
30. Kak 3aBHCHT 4HCIIO YpOBHEH BapbUPYEMBIX (PaKTOPOB OT MOPSAKA UMUTAIIMOHHOM
MOJIENIH, TPEJCTABICHHOI B BII€ TOJMHOMA?

31. Uto Takoe cTaTHCTUYECKAs TUTIOTE3a U HA OCHOBAHUU YEro €€ MOKHO MPUHSATH UITH
OTBEPTrHYThH?

32. Kak mpoBepsieTcsi TUIIOTe3a O PAaBEHCTBE JBYX BBHIOOPOUHBIX CPEIHUX 3HAYCHHI
CJIy4aiiHOM BEIMYUHBI?

33. B kakux cinyyasx mpuMeHsercs: kputepuii KoxpeHa u Kak ¢ ero moMoIb0 MOKHO




HWHJIMKATOpa

Kon

Nuaukatopbl JOCTHKEHUS
KOMIIETECHIIUH

OneHouHbIE CpeICTBA

OLICHUTb OJTHOPOJHOCTH AUCIIEPCUIA?

34. KaxkoB TOpSAOK CTaTUCTHYECKOW OOpabOTKM ¥ aHaum3a pe3yiabTaToB
JKCIepuMeHTa’?

35. Kak mpoBepuTh 3HAYMMOCTb OLIEHOK KOA(PPHUIIMEHTOB perpeccuu?

36. ITosicaure paznuuue npuMeHeHust KpuTepust CThIOJICHTa ISl OLIEHKH BHIOOPOYHBIX
CPEIHMX 3HAYEHUH CIy4allHOW BEJIMYMHBI U OLIECHKH 3HAYMMOCTH

K03 puIMeHTa MOJIHMHOMA.

37. Ilpu KakuX YCIOBHSX OLIEHKH KOA(P(PHUIIMEHTOB PETPECCUN HE3HAYUMBI U KaK 3TH
yCIIOBUS YCTPAHUTH?

38. Kak npoBepuTh aJICKBaTHOCTh MAaTEMATHYECKOW MOICITH ?

39. Uro HazpIBaeTcs APOOHBIM (PaKTOPHBIM SKCIIEPUMEHTAMU?

40. B xakux cirydasix BO3MOXKHO TutaHupoBanue J[DD?

41. Kak MOHO OLIEHUTD pa3pelaronlyro cnocoOHoCTh MaTpulibl JJD3?

42. VYkazarb TpeuMyIlnecTBa (PaKTOPHOTO TUTAHUPOBAHHS AKCIIEPHUMEHTA Tepe
JIpYyrUMH  crioco0amMHM IpPOBEIEHHs] aKTHUBHOIO OSKCIEPUMEHTa M IaCCUBHBIM
SKCIIEPUMEHTOM?

43. HazoBuTe OCHOBHBIE OTJIMYMS AKTMBHOTO M IACCHBHOIO SKCIEPUMEHTOB, MX
IPEUMYIIECTBA U HEJJOCTATKH.

45. KakoB mopsJoK NpOBEICHHsI MACCUBHOIO SKCIEPUMEHTAa B IPOU3BOJCTBEHHBIX
yCIOBUAX?

46. Kakyro wuH(pOpMaluo0 O KayecTBe TEXHOJIOTMYECKOTo Ipolecca HeCyT
KOHTPOJIMPYEMBIE B IIPOLiecce MPOU3BOCTBA IapaMeTpbl KauecTBa?

47. B dyeM pa3ianyue CUCTEMAaTHUYECKUX U CIyYalHbIX MOIPEIIHOCTEH?

48. Kakum 00pa3oM MOKHO OLIEHUTH BKJIAJ CIIy4alHBIX U CUCTEMATHYECKUX
HOIPEUIHOCTEN B TOYHOCTh TEXHOJOIHYECKOTro mponecca’?

OIIK-1.1

Pemaer HHXXCHCPHBIC 3a1a4M C
IIOMOIIBIO MAaTEMATHUUYCCKOI'O allllapaTra

[IpumMepHble NpaKTHYECKHE 32 JAHUA:
1. TTycts umeeTcs BoiOOpKa U3 10 Habmronenuit (tTo ects N=10):
X1:5, X2:2, X3:4, X4:5, X5:7, X5:3, X7:6, X8:8, X9:3, X10:9.

2. HccnenoBarh CBOMCTBA OJHOMEDHOM CIy4aliHOM BeIW4YMHBL JIBE€ yCTaHOBKHU




Kon

Nuaukatopbl JOCTHKEHUS

OneHouHbIE CpeICTBA

HHAUKATOpa KOMIIETECHIIUH

JIOJDKHBI HANBUISATh PE3UCTOPHI C OJIMHAKOBBIMU COTNpOTUBIICHUAMH. [Ipu 3amepe
HOJIy4eHb! cienyromue qanibie (B Omax):
VYceranoska 1 (X1): 1095, 1025, 938, 915, 1012, 980, 975, 990, 1000, 974;
VYceranoBka 2 (Xp): 942, 938, 1010, 1030, 973, 915, 990, 970,925, 1045,
1100, 1020, 985, 1082, 1065, 1090.
OrnpenenuTth, OAMHAKOBO JIU HAJA)KEHBI YCTAHOBKH.
3. Ilpu m3MepeHHH TOJIIMHBI CJOsI OKUCIa mocie Auddy3uu B OOJBIION HapTUU
IJIACTUH TOJYydHJIach cieayromas Beioopka: 30, 29, 28,
31, 34, 30, 28, 29, 29, 28, 30, 28, 31, 30, 29, 30, 28, 31, 30, 28, 28 MKM.
Onpenenuth HaauKe TpyOBIX OINOOK.
4. 2. BbINOJHEHO YEThIPE CEPUU U3MEPEHUIN OJTHOM U TOM K€ BEJIMYHMHBI B PA3JTMYHBIX
YCJIOBUSIX W TOJYyYeHBI cienyromue 3HadeHus: x1=10,24, 1= 0,054; x2=9,98, o=
0,125; x3=10,07, os= 0,059; x4=10,33, o4= 0,057; . Haiitu cpeaHeB3BEIIEHHOE
3HAYEHHE U NMPOU3BECTH OLIEHKY TOYHOCTH.
6. OnpenenuTh, COAEPKUTCS JIU TpyOasi MOrPEHIHOCTh B pe3y/bTaTax MIeCTUKPATHOTO
B3BeIIMBaHMUA w3nenus: 72,361; 72,352; 72,357; 72,346; 72,344; 72,340 (r) npu
JIOBEpUTENBHOM BeposiTHOCTH p =0, 975.

OIIK-1.2 Pemaer TUIIOBBIE 3a7a4u B | 3aganusi HA penleHne 32124 U3 NPodeccCHOHAIBHOI 00J1aCTH, KOMILJIEKCHbIE

HpO(l)eCCHOHaHLHOﬁ JACATCIIBHOCTH Ha
OCHOBC HCIIOJIb30BAHHA TCOPCTHUUCCKUX
" ITPAaKTHYCCKHUX OCHOB

3aaHNA:

TpebyeTcs uccienoBarh MpPoIece MOMyYeHHs] PE3UCTUBHBIX TUIEHOK PEHUS C IENbI0 €r0
onTUMM3allMi. B KauecTBe KpuTepus ONTHUMHU3ALMHU OepeTcss TeMIepaTypHbIT
ko3 dunment conporusnenus (TKC). 3amgada nccnenoBanusi — ONpenenuTh YCIOBUs
MOJTyYeHHs Pe3UCTUBHBIX MJIEHOK ¢ MUHUMaNbHBIM TKC.

AGCOIIOTHOE 3HAU€HHE BEPXHEr0 M HIKHEro YpoBHEH (akTOpoB MpPHBEJICHO B




Kon WNHuKaTopel TOCTHKEHUS
. OneHouHbIE CpeICTBA
MH/IUKATOpa KOMIIETECHIIUI
Tabmuuel.
Tabmuna 1
Xapakrepuctuka haktopa X X5 X3
BEPXHHI ypoBeHs (+1) 2550 450 450
HHIKHHH ypoBeHsb (—1) 2450 350 350
[Inan skcnepumeHTa mnpenctaBuM Buzae MaTtpuubl [1DD Tuna 23 IIPEJCTaBJIEH B
Tabmnwuie 2
Tabmuma 2 } )
= =
= o o =l e
= ":}‘r E L 1 Lt =
58 F 2 3 |Xos|X16[Xas|Xs6 SR
g 41 52 3 < | S| ] =
258 ac° >
— J = = =
L |36 | +|-|-|-|+1+[+]-
204 [ 8 |+ |+ == =-|=1]+1H+
3L 7+ -]+[-1-1+]-1+
48 |2 |+ |+ [+-[+]=-1=-1T-=
s 714 ]+=-]=-]++]-=-1=-1+
616 | 5 |+[+][-[+]-1+]-1-
728 [+ =[+[+]=]=-1+1-
8 5 1 + |+ |+ |+ | + + + +
Huwxe npuBeneHbl BapuaHThl pe3ylbTaTOB MPOBEJEHUS IOJHOrO (HaKTOPHOTO




Kon WNHuKaTopel TOCTHKEHUS

. OneHouHbIE CpeICTBA
HHIAKATOpA KOMIIETCHIINHN

skcniepumenTa. [Iposectu 00paboTKy u aHanu3 pe3zynpraTtoB [1D3.

Bapuanr 1 BapuanT 2

Y, | V5 | ¥ | Y. | ¥s Y, | b | % | Y. | Y

4,292] 4,285] 4,333 4,304 4,277| [ 3.583] 3.603| 3.623| 3.623| 3.587

8,385| 8,390 8404 8.421| 8,390| | 6,555| 6,564| 6,523| 6,559| 6,511

5,881 5,886| 5,847 5,900[ 5,909| | 4,795| 4,790| 4,776 4,798| 4,744

13,349/13,332/113,357]13,342|13,356| | 9,504| 9,530| 9,524] 9,557| 9,530

7,389| 7,368] 7,439 7,419 7,442 | 5.855| 5,839 5.827| 5.881| 5,863

20,252|20,271]20,271|20,258|20,310] (13,040/13,011]13,045|13,061|13,036

11,28211,26911,293|11,249/11,254 | §8.328| 8,301| 8.303| 8,319 8310

66,571/66,613|66,562/66,585/66,620| |25 586(25,544|25,578[25,562(25,556

Bapuanrt 3 Bapuant 4

 h | h | s n]l s [nlnlyn ]y
2,124] 2,150 2,139/2,140] 2,157 | 2,588| 2,597| 2,542| 2.537|2,539
3,382 3,394| 3,368|3,374| 3,372 | 4,191 4,165| 4,152 4,129/4,138
2,705 2,652 2,655/2,674| 2,713 | 3,201| 3,231| 3,202 3,199|3,248
4.307| 4,242 4276/4,317| 4,255 | 5,509 5,453 5,448 5511|5445
3,107| 3,089 3,096|3,119| 3,137| | 3,793| 3.,830| 3,850 3,789(3,852
5,081| 5,148| 5,123(5,092| 5,073| | 6,718] 6,752| 6,760] 6,709/6,743
3,948 3,901| 3,914(3,951| 3,919 | 4.963] 4966| 5,001 4,952|5,007
6,.873] 6,920| 6,932/6,858| 6,869 | 9.738| 9.753| 9,702] 9,746(9,737




6) HOpﬂ)IOK NMpOBEACHUSA l'[pOMG)KyTO‘lHOfI aTTeCTallud, MnoKa3arTe/iu U KPUTEPUHU
OICHUBaAHUA:

[Mpomexyrounas arrectanus no guctumuinHe «llmanupoBanue skcrepuMeHTa. OCHOBBI
WH)XEHEPHOTO SKCIEPUMEHTa» BKIIOYAET TEOPETHUYECKHE BOMIPOCHI, MO3BOJSIOMINE OICHHUTH
YPOBEHb YCBOCHHS OOYYaIONUMUCS 3HAHUH, U MPAKTHYCCKUE 3aJaHUS, BBISBIISIIONIUEC CTEIICHB
c(hOpPMHUPOBAHHOCTH YMEHHI ¥ BIIAJCHHIA, TPOBOJAUTCS B (hOpME IK3aMEHA.

DK3aMeH O JAaHHOW TUCIUIUIMHE TPOBOJUTCSA B YCTHOU (opMe MO dK3aMEHAIIMOHHBIM
OuseraMm, KaXAbli M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

Iloka3aTeu U KPUTEPUH OLIEHUBAHUSA IK3aMeEHA:

— Ha OLEHKY «OTJHYHO» (5 0ayoB) — o0ydaromuiics JEMOHCTPUPYET BBHICOKUI ypOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHITI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWe
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSIET TNMPAKTHYECKHE 3aJaHus, CBOOOIHO ONEpUpPYET
3HAHHUSIMH, YMCHUSMH, TTPAMEHSET UX B CUTYaIUSIX MTOBBIIIICHHON CII0)KHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamra) — oOydJaromuics ITEMOHCTPUPYET CPEIHUN YPOBEHBb
Cc(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMMOKY, HETOYHOCTH, 3aTPYTHCHHSI PU aHATUTHYECKUX OTIEPAIIUsX, IEPEHOCE
3HAHWIA U YMEHUH Ha HOBBIC, HECTaH/IaPTHBIC CUTYaIUH.

— Ha OIICHKY «YyAOBJETBOPUTEILHO» (3 Oamra) — oOydaromuiics IEMOHCTPUPYET
MTOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTECHITUH: B X0Ji¢ KOHTPOJIBHBIX MEPOTPHUITHI
JOITYCKAIOTCSl OIMMOKH, TPOSBISAETCS OTCYTCTBHUE OTIENBHBIX 3HAHWHM, YMEHHH, HAaBBIKOB,
OOyJaIONTUICS HWCIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHS NPH OINCPUPOBAHUM 3HAHUSAMHU U
YMEHHSAMHU TIPY UX TIEPEHOCE HA HOBBIC CUTYAITUH.

— Ha OIIEHKY «HeY/A0BJIeTBOPUTEILHO» (2 Oaiia) — 00yJyaronuiics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOro MaTepuaia, JOMYCKaeT CYIIECTBEHHbIE OIIUOKH, HE MOXKET
MO0Ka3aTh MHTEJJIEKTyalIbHbI€ HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyJ0BJIETBOPUTEJbHO» (1 Oaymn) — oOy4aronuiics HE MOJXKET IMOKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHPOpPMAIMKM, HE MOXET I[O0Ka3aTh
MHTEJJIEKTYaJIbHbIE HAaBBIKU PELICHUS IPOCTHIX 3a/1a4.



