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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM rojly Ha 3aceqaHuu kadeapsl [IpoeKTHpoOBaHUS 3JaHHUI U CTPOUTEILHBIX

IIporokomor 20 . Ne

3aB. kadeapoii B.b. aBpI/IJ'IOB

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpoekTHpOBaHUS 3MaHUN M CTPOUTEIBHBIX

[Ipotokom oT 20 r. Ne

3aB. kadeapoii B.b. F—aBpHJIOB




1 Iles1u ocBOEHUSI TN CHMUTLTHHBI (MOLYJI51)

Henpro ocBoeHust aucuuiuivbbl «IlnanupoBanue skcnepumerTa. OCHOBBI HHKEHEPHOTO
SKCTIIEPUMEHTAY SIBJSETCS (POPMHUPOBAHHUE Y MATHCTPAHTOB:

- 3HAaHUA OCHOB OJKCIEPUMEHTAJIBHBIX HCCICAOBAHUM, TEOPUU IUTAHUPOBAHMS
SKCIIEPUMEHTA, HAyYHbBIX W METOAMYECKMX OCHOB IIOCTPOCHUSA ONTHMAJIbHBIX IIJIAHOB
OKCIIEPUMEHTAa U OOpaOOTKH IMOJYYCHHBIX PE3yJbTaTOB, MPUMEHEHUS MOJYyUYEHHBIX 3HAHUU B
MPUKJIAJAHBIX 33/la4ax MIAHUPOBAHUS SKCIIEPUMEHTA

- YMEHUI BBIOUPATH MOJIEIH, aJICKBATHO OTPAKAIOIINE N3y4aeMBbIC TIPOIECCHI;

- HaBBIKOB, HEOOXOIUMBIX Il 0OpaOOTKH PE3yJIbTaTOB HATYPHBIX U BBIYHCIUTEIHHBIX
IKCIIEPUMEHTOB C IIeJIBI0 TIOTYyYEHHS HaydHO 000CHOBAHHBIX U JJOCTOBEPHBIX BBIBOJIOB.

3aauaMu JUCIUTUTHHBI BJISIOTCS (DOPMUPOBAHHUIO Y MATUCTPAHTOB:

— 3HaHUU O METOOJIOTMH HayYHBIX HCCIIEIOBAHUN, COBPEMEHHBIX JIOCTUKEHUSAX HAYKH U
MepPeIOBOM TEXHOJOTMM B HAy4YHO-HCCIIEIOBATEILCKUX pabdoTax, OCHOBAaxX IUIAHUPOBAHUS
IKCIIEPUMEHTa, popMax mpeacTaBIeHUs PE3yIbTaTOB UCCIICIOBAHMIA,

— YMEHUs IUIAaHUPOBATh U MPOBOJUTH TEOPETHUUYECKUE U IKCIEPUMEHTAIbHbIC HAYYHBIC
MCCJIEIOBAHMS, TPOBOAUTH cOOp M 00paboTKy MH(OpMaIUKU, TIIAaHUPOBATh U CTABUTH 3aJa4d
UCCJICIOBaHMsI, BBIOMpATh METOJbl SKCHEPUMEHTAIBHON pabOThl, MPEACTABIATh PE3YNbTAThI
HaYYHBIX UCCIICIOBAHU;

- HaBBIKOB OIPEICIATh HEOOXOIUMBIM 00BEM O3KCIEPUMEHTA, COCTABJIATH ILIAHBI
AKCIIEPUMEHTA, JCJIaTh BHIBOBI IO PE3YJIbTaTaM CTATUCTUUECKOTO aHAIN3a SKCIIEPUMEHTAJIbHBIX
JIAHHBIX;

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Hucuunnuna [lnanupoBanue skcnepuMeHTa. OCHOBBI HMH)KEHEPHOI'O 3KCIIEPUMEHTA
BXOJIUT B 00513aTeJIbYI0 4aCTh yU€OHOTO I1aHa 00pa30BaTeIbHON MPOTrPAMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHHMs,  BJaJEHUsA),
c(hOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUITUH/ IPAKTUK:

3HaHus (YMEHMs, BIIaJIeHUs ), TOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OyayT
HEOOXOIUMBI 17151 U3Y4YEeHUSI AUCIUILIINH/IPAKTHUK:

ITonroToBka K nporueaype 3aliThl U 3alI1Ta BBITYCKHOW KBaTM()UKALIMOHHOM paboThI

IIpon3BoacTBEHHAs - HAYYHO-HCCIIEN0BATENbCKAs! TPAKTUKA

[IporHo3upoBaHue CPOKOB CITYKOBI CTPOUTENBHBIX KOHCTPYKIIUH

PexoHCTpyKLIMA 31aHUI U COOPYKEHUN

3 Komnerenuun ody4aromierocs, popMupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynpraTe ocBOoeHMsS IuCHUIUIMHBI (Monyns) «llmaHupoBaHue SKCHEpUMEHTA.
OCHOBBI MHXXEHEPHOTO JKCIEPUMEHTa» OOydarouuiics MTO/DKeH o0sajaTh CleIyolIMU
KOMIETEHIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 Cniocob6en pemiaTh 3a1a4u MpodhecCuOHaTBLHOM IS TEIbBHOCTH HA OCHOBE MCITOTH30BaHUS
TEOPETUYECKHUX M IPAKTHUECKUX OCHOB, MATEMaTHYECKOT0 anmapaTa (yH/IaMEeHTaTbHBIX HAYK

OIIK-1.1 PemaeT nH>XeHEPHBIE 33]a4H C TOMOIILI0 MATEMAaTUYECKOT O anmapara

OIIK-1.2 Pemraer tunoBble 3a7aun B MPOGECCUOHATBHON JEATETbHOCTH HAa OCHOBE
WCII0JIb30BAaHUS TEOPETUYECKUX U MPAKTHUYECKHX OCHOB




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCIMIINHBI (MOIYJIs)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBiseT 4 3aueTHBIX eauHuI 144 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 50,3 akaj. 4acos:

— ayauTtopHas — 48 akaj. 4acos;

— BHEAyIUTOpHAs — 2,3 aKaJl. 9acoB

— camocTosTeapHas paboTa — 58 akas. yacos;

— IIOAT'OTOBKA K 9K3aMCHY —

35,7 akaz. gaca

(DOpMa aTTeCcTaluu - 3K3aMCH

AynutopHast g
o | xonraxTHAA pabora E 3 ®dopma TeKyILero
=
N B aKa/l. yacax 2] Bu KOHTPOJIS
Paspen/ Tema g (» aar, macax) = ? CaMOCTOH’feJ‘ILHOfI y Kon
= ) YCIICBaCMOCTH U
JUCLUTUTAHBI 5 S . | KoMIeTeHIuH
O Q & padoThI TIPOMEKYTOYHOMH
na6. | mpakr. | £ &
Tlex. : 1 28 aTTecTaluu
3aH. 3aH. | QU &
1. DKCHepUMEHT Kak IpeaMer
HCCIIEIOBAHUS. Kpatkue
CBEJICHHS u3 TEOpUH
BEpPOSATHOCTEN u
MaTeMaTHYECKOH CTaTHCTHKH.
[Tonck
JOTIOJTHUTENBHOM
uH(popMaIHy 1o
- Tlpeamer Kypca, €ro nenu 3allaHHON TEMC
U 3aJa4d, CoJepIKaHUe (pabora ¢
Kypca. oubnnorpaguuec
KHM MaTepualiaMH,
- Ilonstue skcnepuMeHTa,
CTPaBOYHHUKAMH, .
€ro poiib B HCCIECJOBaHHUIX ATANOrAMIL VYcTHBIA ompoc
Y TIPUHSATUU PEIICHUI. ’ IIposepka
P p 1 421 2 CJIOBApSIMH, POBEpKa. OIlK-1.1
- Knaccudukamms BugoB MIPaKTAYECKON
SHIMKJIONEIUSMH
AKCIEPUMEHTAILHBIX ) paboTsl
UCCIIeI0BaHU. BLIHOJ'I.HGHI/IC
- CryyaiiHble BETHYMHBI W NPAKTHYECKIX
napameTpsl ux pabor
b
pacnpeneneHus.. NPeyCMOTPEHHbI
X paboueit
IpOrpaMMoin
JCIUTUTAHEL.
Hroro no paspeny 421 2

2. IlpenBaputensHas 0OpaboTKa
9KCIICPHMEHTAIBHEIX TaHHBIX.




- dopmanuzanus u
CHCTeMaTH3allMsl  ONBITHBIX
JIAHHBIX.

- Pagpl  pacnpeneneHus.
I'pacuueckoe u3odpaxeHue
PSIOB pactpeeIeHHs.

- ToueuHoe oueHUBaHUE.

- OneHuBaHMUE C MIOMOUIBIO

ITouck
JIOTIOJTHUTEILHOM
uH(popMaIUHy 10
3aJJaHHOM TeMe

JIOBEPUTEIHEHOTO (pabora c
HMHTEpBaa. [Toctpoenne Oubmorpaduriee
KAM MaTepuaiaMu,
JIOBEPUTEJILHOIO HHTEpBaa
TUTSt MaTeMaTHIeCKOTO CTIPABOHHKAMH, VYeTHbIi onpoc
OJKUJIaHUS. ITocTpoenne 10 I::?]Toa;aoéjx?’ IIposepka OIIK-1.1,
JIOBEPHUTEIILHOTO MHTEpBaJIa ’ MPaKTUYECKON OIlK-1.2
SHIMKJIONEIUAMEU
JUISL AUCTIEPCHH. ). paboThI
B Onpenenenne Brinonnenne
HEOOXOAUMOI0 KOJIHYECTBA NPaKTHYECKUX
OIBITOB MPH  MOCTPOCHHH paor,
MHTEPBAbHOW OIEHKH JUIS TPeyCMOTPEHHbI
MaTeMaTHYECKOTO X paboueii
OKHMIAHUA. pOrpamMmoi
- Crartuctuueckue JOUCHMILINHBI.
runote3bl. OTceB IpyObIX
nmorpemHoctedd. Kpurepuit
H.B. CmuphoBa. Kpurepuii
JlukcoHa.
HWroro no pazneny 10
3. KoppensuuoHHbIl aHATTH3.
[Tonck
JOTIOJTHUTENBHOM
uH(popMaIHy 10
- OcHoBbl 3aJlaHHOM TeMe
KOPPEJISILIMOHHOTO aHAIH3a. (pabota c
YucnoBble XapaKTEpUCTUKH 6H6Jmorpa(1)nqec
JIByX CIy4alHBIX BEJINYUH: KHM MaTepualiaMH,
KOppesIMUOHHAA Ta6JII/ILIa, CIIpaBOYHUKAMH, o —— ompoc
rrone KoppeliAtiH, Karajoramy, TIposepka OIlK-1.1
KoBapranus, kodQduuueHT 8 CIIOBapsMH, pobepKa. ok
KOPPESLIHH. SHIMKIOME HAMH MPaKTUYECKOH OIlK-1.2
- CrarucTuveckas OLEHKA ). padorer
ko3 duipenra Beinonnenue
KOppEJISILHY. 31eMeHTHI MIPaKTHIECKUX
MHOKECTBEHHOU pabor,
KOPpEALUH. NnpeayCMOTPEHHBI
X paboueit
IpOrpaMMoin
JCIUTUTAHEL.
Hroro mo pazaeny 8

4. JlicniepcroHHbIH

((pakTOpHBII) aHANIU3.




ITouck
JIOTIOJIHUTEILHOMN
HHPOPMAITHH 10
3aJIaHHOM TeMe

(pabota c
_ Hasnauenie oubnmorpaguuec
JIUCHEPCHOHHOTO  aHAJIU3a. KHM MaTepHaiaMu,
OO6mas,  QakropHas U ClpaBoHHKaMH, VeTHBIIH o1poc
ocTaTovyHas OLICHKH KaTajoramH, IIposepka OIIK-1.1,
JUCTIEPCHH. 6/4K1 CIOBAPAMH, [PAKTUYECKOH OTIK-1.2
SHIUKIIOTICTUSIMU
- CTaTUCTHUYECKHE OLCHKU ) paboTsI
npd  OJHO(AKTOPHOM H BhIOTHEHIE
MHOTO()AaKTOPHOM aHaIH3e. NIPAKTHYECKHX
pabor,
IPeTyCMOTPEHHBI
X paboueit
pOrpaMMOi
JIACIUTUTAHEL.
Wroro no pazneny 6/41
5. @akTOpHL.
Iounck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON TeMe
(pabota c
6ubnuorpaduyec
- TpeboBanus k ¢akTopam. KHM MaTepHaIaMH,
Busr aKTOPOB. CIpPaBOYHHUKAMU .
Anﬂpnopﬂoe panginOBeFHHe II:aTanoraMH, ’ VCTHBIi onpoc
(hakTopoB 221 CIIOBApSIMH, Iposepia N OIK-1.1,
o MIPaKTHUECKOI OIlK-1.2
(HCHXOHOFH‘{CCKHI/I OHIMKIIOIICAUSIMHA pa6OTI>I
IKCIIEPUMEHT), THIIBI ).
JarpaMM pPaHros. Brinonnenne
MIPaKTHIECKUX
pabor,
NpeTyCMOTPEHHBI
X paboueii
TpOrpaMMOi
JUCLIUIIJINHBI.
Wroro no pazneny 2/21

6. TlaccuBHBIH OSKCHEPHMEHT.
IInanuposanue, IIPOBEJICHUE,

aHaJIn3




- IlpoBenenne maccUBHOTO

ITouck
JIOTIOJIHUTEILHOMN
HHPOPMAITHH 10

9KCIIEpUMEHTA B 3a7laHHOH TeMe
MIPOU3BOJCTBEHHBIX (pabota c
YCIIOBHSAX u oubnmorpaguuec
HUH(DOPMATHBHOCTb ero KUM MaTepuagaMu,
e3ynbTaToB.  DakTOPHBIN CIIPAaBOYHUKAMH N
EHESI'II/I?,. BpemeHHsIe II;)SIL[LI. EaTanoraMn, ’ YeTHBIl onpoc
IIposepka OIlK-1.1,
[MnanupoBanue u 8/41 | 10 CJIOBApsIMH, N
HpPaKTUYECKON OIIK-1.2
o0paboTka pe3yIbTaToB SHIUKIIOTICTUSIMU 6
MACCHBHOTO OKCIIEPUMEHTA ). PaboTe!
METOJAMHU PErPECCHOHHOIO BrinonHenne
aHanu3a. Bo3HWKHOBeHHE MIPAaKTHIECKUX
HOTPELIHOCTEH. pabor,
ABTOMaTH3aLUSL IPeTyCMOTPEHHBI
9KCIIEPUMEHTA. X paboueit
pOrpaMMOi
JIMCIUTUTHHEL
Hroro no pazaeny 8/41 | 10
7. AKTUBHBIN 3KCIICpUMEHT.
- IlnanupoBaHue IIEPBOTO
mopsigka. ['eomeTrpudeckas
HHTEpIIPeTalus IUIaHa
9KCIIEPUMEHTA Ha
(hakTOpHOM IIPOCTPAHCTBE.
IlenTtp okcmepuMmenta u Ionck .
UHTEPBAIBl BapbUPOBAHUS AONOIHHTEIEHOR
(hakTopoB. TpeboBanus, HH@OpMaHHH 1o
HpebsBIsieMble K 3aJaHHOM TCME
(dakTopaM U  KpHUTEpHSIM (pabora c
OIITUMAJIBHOCTH. 6H6nn0rpa(1)nqec
VYpaBHEHHE perpeccuu ¢ KIM MaTepHaiaMHu,
>ddexramn CTIPaBOYHHUKAMH, VerHbit onpoc
B3aNMOJICHCTBHSI. KaTajioramu, Hpogepl(a OIlK-1.1,
Bocnpounssoqumocts 14/61 | 12 ¢JIOBAPAMH, HPAKTHIECKOI OIIK-1.2
JKCIIEPUMEHTA. Pacuer SHIHIJIOLICUAMH paGoTHI
k03 durmeHToB )-
perpeccuu. Hucnepcun Brmonrenne
BOCIPOU3BOJUMOCTH u TIPAKTHHICCKIX
agekBatHocTH. Kpurepuu pabor,
Creronenra u  Dumepa. TpEAyCMOTPCHHEL
AJropuT™M OpraHM3aluM U xp aGO%HV
06paboTku [1DD. TpOrpamMMon
N JCIUTUTAHEL.
- TlocnemoBatenbHBIE M
PaHIOMU3UPOBAHHBIN
TUTAQHBI IKCIIEPUMEHTOB.
JpoOusrit (baxTopHBIH
IKCIIEPUMEHT.
Hroro no paspeny 14/6U1 | 12
Hroro 3a cemectp 48/181 | 58 9K3aMeH
Hroro no aucuumninae 48/18U | 58 9K3aMeH




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO ITOIX0/1a PEyCMaTPUBAET HCIIOJIb30BAaHKUE B YUeOHOM
IpolLecce AaKTHUBHBIX M HHTEPAKTHUBHBIX (OpM TNPOBEACHHS 3aHATHM B COYETAHUU C
BHEAYAUTOPHOW PabOTOH C 1EIbi0 (POPMUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
oOyJaronuxcs.

[Ipu oOyuenun maructpantoB aucuuiuinHe «llmanupoBanue skcrnepumeHTa. OCHOBBI
MHXEHEPHOT0 HKCIIEPUMEHTa» UCIOJIB3YIOTCS cieaylome 00pa3oBaTebHbIE TEXHOIOTHU:

1. Tpapuuumonusie oOpa3oBaTeNbHBIE TEXHOJOTHH OPUEHTHPYIOTCS HAa OPraHU3aIluio
00pa3oBaTeNbHOTO  MpoLlecca, MPEANOJAralilyl0 MPAMYI0  TPAaHCISAIUIO 3HAHUA  OT
IPEero/IaBaTesNsi K MaruCTpaHTy.

@opmbl  y4eOHBIX 3aHATUH C UCIHOJIB30BAaHUEM TPAJAULMOHHBIX  TEXHOJIOTHIA:
UH(POPMALIMOHHAS TPAKTUYECKOE 3aHSATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH U
HABBIKOB I10 MPEIJIOKEHHOMY aITOPUTMY.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEeNLHOTO Ipolecca,
KOTOpasi MpeJroiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIMi 115l CTUMYJIUPOBAHMS aKTUBHOM MTO3HABATEIBHOM AEATEIBHOCTA MariCTPAHTOB.

@opMbl Y4EOHBIX 3aHATUN C UCMHOJIB30BAHUEM TEXHOJOTHI MPOOIEMHOT0 OOY4YEeHHS:
NPaKTUYECKOE 3aHATHE B (pOpMeE MpaKTHKyMa.

3. HTepakTUBHBIE TEXHOJOTUU — OpPTraHU3allisg 00pa30BaTENIbHOIO IMpoliecca, KOTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JIOCTHXKEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

[Tpumensiembie (GOpMBI Y4€OHBIX 3aHATUH C HMCIOJIB30BAHHEM CIEIHATH3HUPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTH: MPAKTHUYECKOE 3aHATHE «OOpaTHOM CBSI3U» — MPAKTUUYECKOE
3aHsTHE -Oecea, IPAKTUUECKOE 3aHATUE -TUCKYCCHSL.

4.  HWudbopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ OOpa3oBaTelbHbIE  TEXHOJIOTUH  —
opranusanus o0pa3zoBaTeIbHOTO MPOLEcca, OCHOBaHHAsl HA IPUMEHEHUH CIEUAIN3UPOBAHHBIX
MPOrpPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB paboThI ¢ HH(OpMaLIKEH.

@®opMbl y4eOHBIX 3aHATUH C MCHOJIb30BaHUEM HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIl: TPaKTUUECKOE 3aHsITHE B (POpME IPE3CHTALIUN.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCst
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUs] IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Annep IO.I1., BBenenue B IuIaHHpPOBAaHME HKCIIEPUMEHTOB : yueb. mocodue / FO.I1.
Annep. - M. : MUCuC, 2014. - 36 c. - ISBN 978-5-87623-770-5 - Tekcrt : anexkrponnsliii // 3bC
"KoHcynbTaHT cTyneHra" : [caiiT]. - URL :
https://www.studentlibrary. ru/book/ISBN9785876237705 html (nara obpamenus: 26.10.2020).
- Pexxum octyna : 1o mojamnucke.

0) lonoJiHMTE ILHAA JIUTEpaTypa:


https://www.studentlibrary.ru/book/ISBN9785876237705.html

1. Cunnsie H.W., BBenenue B Teopuio MIaHUPOBAHUS SKCIEPUMEHTA : yuel. mocodue /
H.U. Cunnsies, H.T. Bumcoa - M. : U3natensctBo MI'TY um. H. D. baymana, 2011. - 463 c. -
ISBN 978-5-7038-3365-0 - Tekcr : anexkrponnsiii / OBC "Koncynbrant crynenta" : [caT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785703833650.html ~ (nara oOpaieHus:
26.10.2020). - Pexxum 0CTYyIIA : IO MOAIHUCKE.

2. Tlopces E.I'., OpraHumzanusi ¥ IUTAHUPOBAHUE YKCIIEPUMEHTOB : y4eO. mocodue /
ITopces E.I'. - HoBocubOupck : M3a-8o HI'TY, 2010. - 155 ¢. - ISBN 978-5-7782-1461-3 - Tekcr :
anekrporuslt  // OBC  "KoncympTanT — crymeHra' : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778214613.html (mata obpamenus: 26.10.2020).
- Pexxum octyma : 1o noamnucke.

B) MeTonuyeckue ykazaHusi:

1. Crenanos IL.E., [InanupoBanue 3KCriepuMeHTa : yueO. MeTo/1. mocooue /
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r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBuUs IMLIEH3UU

MS Windows 7 Professional(ms|/]-1227-18 oT

KNaccoB) 08.10.2018 11102021

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo
MathCAD v.15 Education J1-1662-13 oT 5eCCDOHO
University Edition 22.11.2013 p
STATISTICA B.6 K-139-08 OT OECCPOYHO

FAR Manager CBOOOJTHO OECCPOYHO

. CBOOOIHO
zip pactpoctpansemoe [10 becepouto

HpO(l)eCCI/IOHaJ'lLHbIe 0a3bl JAHHbIX l/IHq)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HasBanmue kypca CchblIKka
DrexkTpoHHas 0a3a MepUOIUUECKUX u3manuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hamuonanbuas UH(GOPMaIMOHHO-aHATUTUIECKAs URL:

cuctema — PocCHIICKHMIT MHIIEKC HAYYHOTO LIUTUPOBAHMS h s . .
ttps://elibrary.ru/project risc.as
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denepanbHOe rOCyJIapCTBEHHOE Or0/DKETHOE
yupexaenune «Denepanbubiii uucTUTYT npombiniennoi|URL: http://wwwl. fips.ru/
COOCTBEHHOCTH»

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIHILIHHBI (MOLYJIs1)

MatepuanbHO-TeXHUUYECKOe 00ecreueHre TMCIUIUTMHBI BKITIOYAET:
VY4yeOHble ayaUTOpUW Ui TPOBEACHUS MPAKTMYECKUX 3aHATUH, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTAlMM, TEKYLIEro KOHTPOJS U IPOMEXKYTOYHOW aTTeCTALUH.


https://www.studentlibrary.ru/book/ISBN9785703833650.html
https://www.studentlibrary.ru/book/ISBN9785778214613.html
https://www.studentlibrary.ru/book/Misis_230.html

OOopynoBanue: MyJIbTUMEIMHHBIC CpEICTBA XpaHEHHS, TepeJadydl W IPEICTABICHUS
nHdopmarmu. KoMruiekc 3a1anuii 17t poOBEACHUS IPOMEKYTOYHBIX H PyOSIKHBIX KOHTPOJICH.

[Tomemennss At camMoCTOSITeNbHOW — paboThl  oOywaromuxcs.  OOGopynoBaHue:
nepcoHaibHble KommbloTepsl ¢ makerom MS Office, Brixomom B MHTEpHET M C JOCTYIIOM B
JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tomemenne It XpaHeHHS W NPOPUIAKTHYECKOTO OOCIY)KMBAaHUS  Y4eOHOTO
obopynoBanus. O6opynoBanue: mWKappl I XpaHEHUs y4eOHO-METOJMUYECKOI JTOKYMEHTAIINH,
y4eOHOT0 000pyJOBAHUS U YI€OHO-HATJISTHBIX TTOCOOHIA.



Ipuioxkenne 1
«Y4eOHO-MeTOAMYeCKOe 00ecnedeHre CaMOCTOATEeIbHOI PadoThl 00y4aOIIMXCSD)

CamocrosarenbHas paboTa BKJIIOYaeT B ce0s H3ydeHUE IMOMCK JONOJIHHUTEIbHOM
uHpopMaMM TO H3y4aeMbIM TemaMm (pabora ¢ OuOiaMOrpaguuecKuM MaTepHalaMH,
CIPAaBOYHMKAMH, KaTaJIOraMH, CIOBApsIMHU, SHLUUKIONEAUSMHU)., OATOTOBKY K JIEKIIMOHHBIM U
IIPAKTUYECKUM 3aHATHAM. JUId Jydiied OpraHu3ali BPEMEHHU INPU M3YYEHUHU IHUCLUIUIMHBI
«[ImanupoBanne  skcnepuMeHTa. OCHOBBI ~ HMHXXCHEPDHOTO  JKCIIEPUMEHTA»  CTYACHTY
pPEKOMEH/yeTCs 3aHMMAaThCsl CAMOCTOSITEIBHOM pPAabOTOM Mocie KaXJ0ro JIEKUHOHHOIO H
IIPAKTUYECKOIO 3aHATUS B TEYEHUE BCETO CEMECTPA.

AyIuTOpHAas cCaMOCTOsITENIbHAs pad0Ta CTYICHTOB MPEAIoaraeT pelieHne MPaKTHIeCKUX
3a/1a4 HA IIPAKTUYECKUX 3AHATUAX.

IIpumepHbIe ayniuTOpHBIE NpakTHYecKkne padoTsl (AIIP):

AIIP Nel CyyaiiHble BeJIMUMHBI M IApaMeTPbI UX pacinpeaeleHus.
B Ta0nuie npuBeaeHsl pe3yabTaThl ONPEIEIeHUs IPOYHOCTH OeTOHA.

Howmep ombiTa 1 2 3 4 5 6 7 8
[Ipouynocts, 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 ombiTa 17 18 19 20 21 22 23 24
[Ipounocts, MIla | 16,3 15,5 16,6 16,7 17,1 16,3 16,0 16,9
Howmep ombiTa 25 26 27 28 29 30 31 32
[Tpounocts, MIla | 16,6 16,7 14,8 16,1 16,4 17,0 14,9 17,2
Howmep ombiTa 33 34 35 36 37 38 39 40
[Tpounocts, MIla | 17,9 18,1 18,4 15,8 16,3 17,2 16,0 15,7
Howmep omnbiTa 41 42 43 44 45 46 47 48
[Tpounocts, MIla | 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
[Tpounocts, MIla | 16,9 19,1 16,3 17,7 18,8 13,6 15,9 18,3
Howmep onbiTa 57 58 59 60 61 62 63 64
ITpounocts, MIla | 15,8 17,0 18,1 16,1 16,4 19,0 15,8 18,2
Howmep omnbiTa 65 66 67

[Tpounocts, MIla 16,0 16,0 18,4

OnpenenuTb OCHOBHBIE YHCIIOBBIE XapAKTEPUCTUKU CITy4aiHON BEIUYUHBI.
AIIP Ne2 IlpenBapurenbHasi 00padoTKa IKCIIEPHMEHTAIbHBIX JAHHbIX.
[Toctpouts, ucnonw3ys nanuble 3angaun AIIP Nel :
- psi BapUAIlMOHHBIN pacrnpeaeeHns IPOYHOCTH OeTOHa;
- CTATUCTHYECKYIO (DYHKIUIO pacrpeieIeHus;
- [IOJIUTOH pacrpeieNieHus] IPOYHOCTH OeTOHa;
- TUCTOTpaMMYy pacipe/ieleHHs IPOYHOCTH OETOHa.
ATIIP Ne3 ToueyHoe olleHUBaHME.
Ncnons3ys nannsie AIIP Nel onpenenuTs 10BepUTEIbHBIN HHTEPBAIT JUISL:
- MaTEMaTHUYECKOTO OKUJaHUS;
- TUCIIEPCUH;
- KOJIMYECTBO UCIIBITAHUH 00ECTIeYNBAIOIINX TOYHOCTh CTATUCTUYECKUX BBIBOJIOB 0<2 U
IPOYHOCTH OeToHa ¢ obecneueHHocThI0 P=0,95.




AIIP Ne4 OrtceB rpyObIx mnorpemHocrteid. [lpyu ucnbITaHUSAX JpPEeBECHHBI COCHBI
MOJTyYeHBI 3HAUCHUS TIpeieNa MPOYHOCTH P CKATUU BIOJIH BOJIOKOH B HCIIBITAHHBIX 00pa3iax,
Mlla: 36,0 65,0 40,0 41,5 42,5 51,0 44,0 46,5 38,0 33,0 48,0. [IpoBecTu poBepKy Ha HalIU4uue
rpyObIx ommbok no kputepusim Jukcona nu H.B. CMupHOBa nipu TOBEpUTEILHON BEPOSTHOCTH
0,95, ecnu U3BECTHO, UTO paclpeiesieHUe MoKa3aTelsl COOTBETCTBYET HOPMaJIbHOMY.

AIIP Ne5 KoppeasiumoHHbIH aHaam3. [[J19 yCTaHOBICHHS KOPPEJSIIUOHHOW CBSI3U
Mex 1y nepeMeHHbIMU X U Y pe3yabTaThl HaOII0ICHUH MPEeICTaBICHBI B BUIE KOPPEIALIMOHHON
MaTpuilsl (Tabmauna). OneHUTh CBS3b MEXITY NepeMeHHBIMU X U Y KOJIMYECTBEHHO W OICHUTH
CTAaTHUCTUYECKU. BBIMOIHUTH IPOBEPKY TIOCTOBEPHOCTH KOAPIUIIUEHTA KOPPEIAIUH.

Koppenaunonsas matpuia

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 Iucnepcuonnbiii (daxropubiii) anaam3. IlycTb Ha BOCBMM CTaHKax
M3TOTaBIMBAIOTCA OJHOTUIIHBIE JeTaiu. TpedyeTcsi yCTaHOBUTb, OJUHAKOBA JIM TOYHOCTh
CTaHKOB. /{11 Ka)X/10ro CTaHKa MPOBOAWIIN 110 TPH MApaAJUIEIbHBIX U3MEPEHUS Pa3MEPOB JIETAIIN.
Pe3ynbTarhl HaOMIOJEHUI IPECTABICHBI B TAOIUIIE.

X1 — Xg — (aktopsl (cTaHKH), Y1 —Y?2 — BBIXOJIHAs BEIMUMHA (PE3yJIbTaThl U3MEPEHUN).



Howmep ypoeHsa YpoeeHs |lapannensHele 3Ha4YeHNU4,
(HOMep cTaHKa) thakTopa MM
Y Y, Y;
1 X, 68,15 66,50 | 65,90
2 X 68,90 |6690 |66,50
3 X3 61,15 61.40 58,30
4 X4 62,12 61.50 58,60
3 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

ATIIP Ne7 AnpuopHoe paH:kupoBaHHe GaKTOPOB (IICHUX0JOTHYEeCKHH IKCIIEPUMEHT).
[TpoBeneH onpoc yeTbipex cuenuaincToB (M =4) c TOMOIIbIO aHKETHI, cogepxalleil 12 pakropon
(k = 12), koTOpBIE HYNKHO MPOPAHKHUPOBATH C YYETOM CTCIICHH HX BIHMSHHUS HA PE3yJbTaThI
ornpoca. Pe3ynbraThl orpoca npecTaBieHbl B Ta0IULE.

Tabnuua pe3ynpTaToB OIpoca CHeLaaTucToB

Criennanu- daxTopsl (k)
CTBI M Xi| Xo | X5 | X | X5 | Xo | X7 | X3 | X0 [ Xpo [ X[ X2
] 8 1105105105 1 251251105 5 4 7 6
2 8 9 10 | 11 1 6,5 65| 12 2 3 4 5
3 67575 11 2 4,5 | 4,5 12 | 3 19595
4 7 4 8 10,5 2 |105]10,5]10.5] 1 3 | 5555

OneHuTh COrIacOBaHHOCTh MHEHMH BCEX CIELMAIUCTOB. IfocTponuTh quarpaMmy paHros.
Onpenenutsb (hakTopsl 0013 at0IKMe HAMOOIBIINM BIMSHUEM Ha BBIXOAHOM MapamMeTp.

AIIP Ne8 IlnnanmpoBanue m 00padoTKa pe3y/bTATOB NACCHBHOIO JKCIIEPHMEHTA.
[TocTpouTh perpeccCMoOHHyI0 MOJelb HO pe3ylbTaTaM MCCIEAOBaHUNA  CTAlMOHAPHOIO
HENPEPBIBHOIO TEXHOJOTMYECKOro IpoLecca, CUYUTas, 4YTO MPEANOCHUIKH PErpecCHOHHOTO
aHaJmn3a BBITIOJHSIOTCS (Tabnuia).

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

X1 11 (126 | 16,7 19 | 113 | 12 | 212 | 24 | 141|193 |205| 21 | 125

X2 | 93 92 89 87 94 1885|895 |935(938| 95 |945 923|922

Yy | 10,7 (130|193 (232|114 121|273 |29,6 | 156 | 241 | 255 | 26,4 | 13,1

14 15 16 17 18 19 20 21 22

X1 |165| 22 | 195|135 (175 | 20 22 | 223 | 241

X2 | 96 | 913|925 97 | 933 | 92 98 | 945 | 95

Y 193|279 | 24 | 144 | 21 | 247 | 28 | 28,8 | 29,6

AIIP Ne9 AxkruBHbIi 3kcnepumenT. IllanupoBaHue 1epBOro mnopsiaka.
Hccnenopaiics mpolecc M3MEHEHUs TeMIIepaTypsl B y3i1e TpeHus. Panee Obl10 BBISICHEHO, YTO Ha
TEMIIepaTypy B y3J1ax TPEeHUs 03 CMa3KU BIUSAIOT CleAyIomMe (pakTophl: yaelbHas Harpyska p,

CKOPOCTb CKOJIBYKEHUS V U [IEPBOHAYAJIbHAS IIEPOXOBATOCTD TPYILIEHUCS EUKHU CTAIBHOTO BAaJIMKA
Ra.




HJ’IH OIICHKH BJIMAHUA YKa3aHHBIX d)aKTOPOB N MaTEMATUYCCKOI'0 OIMKMCaHuA IMporecca

TPEHMsI UCII0JIb30BaHA MOJIENb IIEPBOTO MOPSAAKA BUAA
¥ = bo + b1X1 + b2Xz + bsXs + b12X1 X2 + b13X1 X3 + b23XoX3 + D123X1X2Xs.
PaccmatpuBaeMslii IpuMep — MOIHbIH GakTopHBIH skcnepuMenT Tuma 23, X1, Xo, X3 —

(dakTopsl, a y — uccheayeMasi BeTHuruHa (TeMIleparypa B y3je TPEHHS).

3HaueHus BRIOPaHHBIX YPOBHEH BapbUpPyeMbIX (PAKTOPOB JIaHbI B TAOJIULIE.

YpoBeHb BapbHPYEMBIX OGo3HaueHue | p, Kr/cM - v, M/c R., MKM
thakTopos KOJOBOE X X5 X;
(OcHOBHO# YPOBEHB 0 6.84 0,59 1,57
HuTtepean sapeupoBaHuA Ax; 4,00 0,31 0,92
BepxHuii ypoBeHb +1 10,84 0,90 0,65
HuxHuii yporeHb -1 2,84 0,28 2,50

Ka)K,I[LIﬁ OIIBIT IIPOBOJUJIM TPUIKIBI. HOpSII[OK IIOCTAHOBKM OIIBITOB OIPCACIIAIN C

IIOMOIIIBIO Ta6J'II/II_I CHy‘I&ﬁHBIX YHUCCII. ManI/II_Ia IUIaHUPOBAHUS DKCIICPUMCEHTA U PE3YJIbTAThI

HUCIIBITAaHHUI npcaACTaBJICHLI B Ta6n1/1ue.

No Xo | Xy | X | A | XX | NG | XS | XXX |y Y2 Vi
OIlbITA

1 + | - - - + + + - 57 |60 |55
2 + | + - - - - + + 57 55 52
3 + | - + - - + - + 80 85 90
4 + | + | + - + - - - 120 [ 125 | 130
5 + | - - + + - - + 50 55 45
6 + | + - + - + - - 54 55 60
7 + | - | + | + - - + - 55 |50 |60
& + |+ | + | + + + -+ + 0% 105 | 115

AIIP Nel0 [IpoOublii (pakTopublii dkenepument. Ioctpouts mman JI®D 24! s

OIpCACIICHUA IIOJINHOMA

Y=Dbo+b1X1+b2X2+0sX3+baXa+D12X1X2+D13X1X3+D14X1Xa+023X2X3+D24X2Xa+D3aX3Xa
Yucno dakropoB — 4. HyxHo HaiiT 8 korpduureHToB noiauHoma. Beibpats 8 uz 16
onbiToB TwiaHa I1®D 2* Takum 06pa3zoM, YTOOBI MOKHO OBLIO ONPEAETHTh HE3ABUCHUMBIE

K03 UIMEHTH TpU caMuX (aKTOpax, cMeUIaHHbIe KO3(PPHUIIMEHTHI NMPU MAPHBIX COYETAHUAX

(bakTOpoB U B MPEeHEOPEKEHUN TPOWHBIMH U YETBEPHBIM COUYETAHHUSIMH ()aKTOPOB M IPU 3TOM

COXpaHAIaCh OPTOrOHAJIBHOCTD IJIaHA.

i X2 xs X oD 2° T N0 27
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 ApoOubiii pakTopHBIi IkciepuMenT. [1nan PO 24-1 nonmuHoma
Y=Dbo+b1X1+b2x2+b3X3+baxa+b12X1X2+D13X1X3+D14X1Xa+D23X2X3+D24X2Xa+034X3X4
IPE/ICTABJICH B BUJIE BUJIE

U X0 Xi X> X3 X4 X2 | x| xxe [ xoxs | xoxe [xaxe |V
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
OrnpenenuTs HE3aBUCUMBIE KOO(PPULIMEHTHI IIPU CaMUX (PAKTOpaX, CMEIIaHHBIE KOD(D(PULIUECHTBI

IIPU MTapHBIX COUETAHUAX (PAKTOPOB.




IIpunoxenne 2

«OIIeH()‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘IHOﬁ aTrecralmmumn»

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS MIPOMEKYTOUYHOM aTTeCTAlUM:

Kon

WHJIHUKATopa

NHaukaTOphl TOCTHKEHUS
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

OIIK-1 - Cnoco0eH pemiaTth 3a/1a4 Npo¢ecCHOHAILHOM 1eATeJILHOCTH HA OCHOBE HCI0JIb30BAHUS T€OPETHYECKUX U MPAKTHYECKHX OCHOB,

MaTEeMaTH4Y€CKOI0o amnmaparta (l)yHIIaMeHTaJIbHBIX HaYK

OIIK-1.1

Pemaer nnxxeHepHbie 3aa4M C
MIOMOILIbI0 MATEMATUYECKOI'O alapara

TeopeTnyeckue BONPOCHI:

1. CnnyyaiiHas BeJIMUMHA 3TO: a) pe3yJIbTaT U3MEpEHus; 0) 1IKaia; B) YUCIIO

2. Haunbonee HarsHbIN c11oco0 3aaanusi QyHKIUU: a) ONMUCATEIILHEIH; 0)
rpadUecKuii; B) aHATMTHYECKHUI; T) YMO3PUTEIBHBIN; 1) C TOMOIIBIO (POPMYIIBL; €) C
MOMOIIIBIO TaOTHUIIBI

3. B KOCBEHHBIX U3MEPEHHIX CKOMAs BEIMYMHA OMpeesieTcs: a)
HEMOCPEJCTBEHHBIM U3MEPEHUEM; 0) pacyeToM 1o GpopmyIie.

4.KonnuecTBeHHOE CpaBHEHUE JIBYX OJHOPOJHBIX BEJTUUMH J1aeT OLICHKY: a)
a0COMIOTHYI0; 0) OTHOCUTEIBHYIO; B) CUCTEMATUUYECKYIO; T') CIIy4aiiHYIO

5. IloHsiTHE SKCIEPUMEHTA, €TO POJIb B UCCIICIOBAHUSX M MIPUHSATHH PEIICHHIA.

6. Kitaccudukaiust BUZ0OB SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUM.

7. Bapuanra, KOTOpast IMEET HanOOJBIITYI0 YaCTOTY HAa3bIBAETCS: a) 9acTOTOM; 0)
YaCTOTHOCTBIO; B) MEJIMAHOM; I') JUCTIepcreit; 1) MOI0i

8) BapuanTa, KOTOpasi IETUT BapUAIIMOHHBIN PsiJl HA JIBE pPaBHBIC YACTH HA3bIBACTCS: Q)
YaCcTOTOM; 0) YaCTOTHOCTBIO; B) MEMAHOM; I') CpeIHE-KBaIPATUYECKUM OTKIIOHEHHUEM;
1) kod(uireHTomM Bapuauu

9). Pa3HOCTh MEX Ty HAMOOTBIIUM ¥ HAUMEHBIIINM 3HAYCHUSIMU CITYYallHOU BEITMYIHBI
Ha3bIBACTCS: @) YACTOTOM; 0) I1arom pa3oMeHUs; B) pa3Maxom

10) Kakum 06pazoM Mpou3BOIUTCS TOCTPOSHUE BAPUAITMOHHOTO PsJIa,




Kon

HHAWKATOopa

Nuaukatopel JOCTHXKEHUS
KOMIIETEHIINH

O1eHOYHEIE Cpe€acTBa

CTaTUCTHYECKON (DYHKIIMU pacCHpeAeTICHHs, TUCTOIPaMMBbl OJJHOMEPHOW CITydaitHOU
BEJTMYUHBI?

11. IIpsiMble U KOCBEHHBIE H3MEPEHUSI.

12. KpuTtepuu o1ieHKH TpyObIX TOTPEIIHOCTEN

13. Onpenenenue yucia NOBTOPEHUHN ONbITA

14. OueHuBaHue C MOMOIIBIO JOBEPUTEIBHOIO UHTEPBAJIA: JOBEPUTEIbHBINA HHTEPBAI
JUIS1 MATEMATUYECKOTO 0KUIAHMS.

15. OueHuBaHue ¢ IOMOIIBIO TIOBEPUTEILHOIO HHTEPBAJIA: JOBEPUTEIbHbBIN HHTEPBAI
JUISL TUCTIEPCHUH.

16. B ueM npuHIMNIMAIBHOE OTIUYHME METO/Ia PAHIOBOM KOPPENIALIMU OT IPYTUX
METOJI0B HCCIIEA0BAHUA?

17. B kakux ciyyasix METOJl PaHTOBOM KOPpEsLUY He JaeT skeraaeMoro 3¢ dexra?

18. KakoBa o01mast crpaTerust UcCiIeJOBaHus MpHU ONpeeneH!H (pakTopoB, BIUSIOIINX
Ha TpoLECC.

19. [lns1 yero ciyxaT ko3¢ (HUIMEHT KOHKOpAAuK?

20. Yo xapakTepu3yeT MaTpHlia paHroB?

21. Kak o nuarpaMme paHroB ONpeaeuTh (DaKTOPbl, OKa3bIBAIOIINE CYIIECTBEHHOE
BJIMSIHUE HA MCCJIEAYEMbIN Mporiecc?

22. Kakoro Tumna npakTHYECKUE 3a/1a4i OOBIYHO PEIIAtOT METOIOM JUCTIEPCHOHHOTO
aHanuza’?

23. Yro HazbIBaeTCs MOJHBIM (DAaKTOPHBIM SKCIIEPUMEHTAMU?

24. Kak BbiOuparotcs (hakTopsl INIAHUPOBAHUS, UX OCHOBHBIE (0a30BbIE) YPOBHU U
MHTEPBAJIbl BAPbUPOBAHUS?

25. Ykazarb NOpsAI0K MPOBEICHUS dKCTIepUuMeHTa MetoaoM [1DD.

26. Kak cocraBnsercss Marpuiia mianupoanus [1OI?




Kon

HHAWKATOopa

Nuaukatopel JOCTHXKEHUS
KOMIIETEHIINH
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27. Kak BbIOpaTh LIEHTp IJIaHA SKCIIEpUMEHTA?

28. Uem ompenensieTcsi BeIMYMHA UHTEpBaia BapbupoBaHus GakTopa?

29. Ilouemy HEOOXOAMMO IIPOBEACHUE NTAPAJIEIBHBIX ONBITOB U UX PaHIOMM3ALM?
30. Kak 3aBHCHT 4KCJIO YPOBHEH BapbUPYyEMbIX (DaKTOPOB OT MOPSIIKA KMUTAITHOHHOM
MOJIEJIN, IPEACTABICHHON B BU/E ITOJIMHOMA?

31. Yro Takoe crarucTuyecKas runoTe3a 1 Ha OCHOBaHUU YEro €€ MOKHO IPUHATH WU
OTBEPTrHYTh?

32. Kak npoBepsieTcsi TunoTe3a 0 paBeHCTBE ABYX BHIOOPOUHBIX CPEIHUX 3HAUEHUN
CITy4yalHOUM BEIMYUHBI?

33. B xakux ciyyasx npuMeHsiercs Kpurepuii KoxpeHa u kak ¢ ero noMomibo MOKHO
OLICHUTH OJIHOPOJAHOCTh AUCIIEPCHIA?

34. KakoB NOpsi/10K CTaTUCTUYECKON 00pabOTKU M aHAJIN3a PE3yJIbTaTOB
JKCIepuMeHTa’?

35. Kak nmpoBepuTh 3HaUUMOCTh OLIEHOK KOA(PPHUIIUEHTOB perpeccuu?

36. IlosicHuTe paznuuue npuMeHeHus Kpurepus CTbIOJEHTa A1 OLIEHKH BHIOOPOUHBIX
CPEHUX 3HAUYEHUH CIIy4allHOM BEIMYMHBI U OLIEHKU 3HAYMMOCTH

Ko3(duIMeHTa OJIMHOMA.

37. Ilpu KakuX yCIOBUSIX OLIEHKH KO3(DPUIIMEHTOB perpeccuu He3HAYMMBbl U KaK 3TH
YCIIOBHS YCTPAHUTH?

38. Kak npoBepHTh aIeKBaATHOCTh MATEMATUUYECKON MOJETHN?

39. Yrto HazbIBaeTcs IPOOHBIM (PAKTOPHBIM IKCIIEPUMEHTAMU?

40. B kakux ciaydasx BO3MOXXHO Iutanuposanue 1D3?

41. Kak MOXHO OLEHHUTb Pa3peIaroniyo cnocooHocTs Marpuiisl D7

42. Yka3arb npeumyiiecTsa (pakTOPHOTO TNIAHMPOBAHUS SKCIIEPUMEHTA Tepe]]
JPYTUMH CII0COO0aMU MPOBEICHHS aKTUBHOT'O HKCIIEPUMEHTA U TACCUBHBIM
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AKCIIEPUMEHTOM?

43. Haz0BUTE OCHOBHBIE OTINYMSI AKTUBHOI'O U ITACCUBHOI'O AKCIIEPUMEHTOB, X
[IPEUMYILIECTBA U HEOCTATKHU.

45. KakoB nops0K IPOBEAECHUS TACCUBHOTO SKCIIEPUMEHTA B IIPOU3BOJICTBEHHBIX
yCIIOBHSIX?

46. Kakyro nHpopManmo 0 KaueCTBe TEXHOJIOTHYECKOTO MPOLEcca HECYT
KOHTPOJIMPYEMBIE B IIPOLIECCe MPOU3BOCTBA IapaMeTphl KauecTBa?

47. B uem pa3innuue CUCTEMaTHIECKUX U CIIyYAHHBIX MTOTPEUTHOCTEH?

48. Kakum 00pa3oM MOKHO OLEHUTh BKJIaJl CIIy4alHbIX U CUCTEMATUYECKUX
MOTPEIIHOCTEN B TOUHOCTh TEXHOJIOTHYECKOI0 IIporecca?

OIlK-1.1

Pemraer HWHKCHCPHBIC 3a/1a4U C
MMOMOIIIBIO MATCMATHUYCCKOI'O allrapara

IIpumepHBbIC NPAKTHYECKHE 3aJAHUA:

1. UccnenoBarhb cBOMCTBA OTHOMEPHOM ciy4aiiHOM BeMYMHBI. [|Be yCTaHOBKH
JIOJIKHBI HABIIATh PE3UCTOPBI C OIMHAKOBBIMU conpoTuBieHusAMU. [Ipu 3amepe
MOJIyYEHBI cieaytomnye qaHHele (B Omax):

VYcranoska 1 (X1): 1095, 1025, 938, 915, 1012, 980, 975, 990, 1000, 974;
VYcranoska 2 (X2): 942, 938, 1010, 1030, 973, 915, 990, 970,925, 1045,

1100, 1020, 985, 1082, 1065, 1090.

Onpenenutb, OAMHAKOBO JIN HAJIAKEHBI YCTAHOBKH.

2. Ilpu u3mMepeHnH TOJIIMHBI CII0s OKUcIa nocie Auddy3uu B 00b1110i# mapTun
TJIACTHH MONy4YuiIach cieaytomias Beioopka: 30, 29, 28,

31, 34, 30, 28, 29, 29, 28, 30, 28, 31, 30, 29, 30, 28, 31, 30, 28, 28 MKM™.
OnpenenuTs HaIU4YHe TPyOBIX OMINOOK.

3. BBITTOTHEHO YeThIpe CepUr M3MEPEHHI OTHOW U TOH K€ BEITMYMHBI B PA3ITMIHBIX
YCIIOBUSAX | MOJIYYEHBI clieayrontue 3HaueHus: X1=10,24, 1= 0,054; x2=9,98, o=
0,125; x3=10,07, o3= 0,059; x4=10,33, 64= 0,057; . Haiitu cpeaHeB3BEIIICHHOE




Kon

Nuaukatopel JOCTHXKEHUS

O1eHOYHEIE Cpe€acTBa

HHJTUKATOPA KOMIIETEHIINH
3HAYEHHUE U TPOU3BECTH OLIEHKY TOUYHOCTH.
4. OnpenenuTb, COACPKUTCS JIU TPyOast MOTPEIIHOCTD B PE3yNbTaTaX MIECTHKPATHOTO
B3BelMBanus uanenus: 72,361; 72,352; 72,357; 72,346; 72,344; 72,340 () npu
JIOBEpUTENIbHOM BepositTHocTH P =0, 975.
OIIK-1.2 Pemraet TunoBele 3a1aun B 3aiaHus HA pelIeHHe 327124 U3 NPOoPeccCHOHATBLHOH 00/J1aCTH, KOMIJIEKCHbIE

poeCCHOHAIBHON JEATEIHHOCTH Ha
OCHOBE UCTIOJIb30BaHUS TCOPETHUECKUX
U MPAKTHYECKUX OCHOB

3aJaHUs:
TpeOyeTcst uccienoBarh MPOLECC MOMYUCHHS PE3UCTUBHBIX TUICHOK PEHUS C IIEITBI0 €T0
onTuMM3alMu. B kauecTBe KpUTepHs ONTUMU3ALUU OEpPETCs TEMITEpPaTypPHBIi

ko3 unment conporurnenus (TKC). 3agaua rccnenoBanus — ONPEaeIUTh YCIOBHUS
MOJIYYCHHS PE3UCTUBHBIX TNIEHOK ¢ MUHUMabHBIM TKC.

AOCOIOTHOE 3HAYCHHUE BEPXHETO U HIXKHETO YPOBHEH (haKTOPOB MPUBEICHO B
Tabaunel.

Tab6muna 1
Xapakrepuctuka haktopa X X5 X3
BEPXHHH ypoBeHb (+1) 2550 450 450
HHIKHHH YpOBeHb (—1) 2450 350 350

TInaH sKCIIepMMeHTa NpecTaBuM Bue Matpuiiel [10D tuma 22 npencrasnen B
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Tabnuie 2
Tabmuma 2 } )
= =
2 5 o sl 2| 2| x
59 25 5 [Xoo[Xio|Xog|Xaa| & | 72| % | 55
33452853 SRS
— 0 - =R
L[ 36 |+[-1-]-[+]+]+]-
214 | 8 |+ |+|=|=|=1]=1|+1H+
s 7 [+[=-]+]-1-1+1-1+
8|2+ [+ -+ -1T=-1<-
s 7l al+=]=-]+]+=-1=-1+
6 |65 |+[+]|-1+]-1+]-1-
712 [ 8 [+ [+ ][+ -[=-[+[=-
8 5 1 + |+ |+ |+ | + + + +

Huxe npuBeieHbl BapuaHThl pe3yJIbTaTOB MPOBEICHHUS MOJHOTO (aKTOPHOTO
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skcnepuMenTa. [IpoBectu 06paboTKy U aHanu3 pe3yabTatoB [1DI.

Bapuanr 1 . Bapuant 2
Y Y Y Ys Ys Y, Y Y Y, Ys
4,292| 4,285) 4,333| 4,304] 4,277 | 3,583| 3,605 3,623| 3,623 3,587
8,385| 8,390] 8.404| 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|13,357|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|20,27120,271/20,25820,310| {13,040|13,011|13,045|13,061|13,036
11,282]11,269|11,293]11,249|11,254| | 8.328| 8,301] 8,303| 8,319 8,310
66,571]66,613(66,562|66,585/66,620| [25,586|25,544/25.578(25,562|25,556
Bapuanr 3 Bapuanr 4
‘ ¥ Ys ) § Yy ¥s ‘ Y Y; Ys Y, Ys
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 2,6552,674| 2,713| | 3,201| 3,231] 3,202 3,199|3,248
4,307 4,242 4,276(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 4.966] 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




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEIN U KPUTEPHH
OLlCHUBAHUS:

[TpomexxyTounas arrectanus 1o auciuruinie «[lnanupoBanue sxcriepumenTa. OCHOBBI
WH)XEHEPHOTO SKCIIEPUMEHTay» BKIIIOYAET TEOPETUUECKUE BOIIPOCHI, TIO3BOJISIONINE OLICHUTh
YPOBEHb YCBOCHHSI OOYUYAIONIMMUCS 3HAHHUI, M TPAKTUYCCKHUE 3a]JaHHS, BBIBIISIOIINAE CTCIICHb
c(hOpMUPOBAHHOCTH YMEHUH U BJIAJICHUI, TPOBOAUTCS B (hOopMe dK3aMeHa.

DK3aMeH 10 JaHHOW JUCIUIUIMHE POBOIUTCS B YCTHOU (hopMe 10 3K3aMEeHAIMOHHBIM
OuneraM, KaXIbli U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIPOCA U OJTHO MPAKTUYECKOE
3ajlaHue.

IToka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OILICHKY «OTJIHYHO» (5 0aJUIOB) — 00YyYAIOLIHIICS JEMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
y4eOHOT0 MaTepuala, CBOOOIHO BBIIOIHSIET MPAKTUYCCKHUE 3aJaHUs, CBOOOIHO ONIEPUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIHIX TOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «Xopoio» (4 6aina) — o0yyaronuiicss 1eMOHCTPUPYET CPEAHUI YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETEHIINN: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYUTEINIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHS TIPU aHATUTUYCCKUX ONEPAIHIX, [IEPEHOCE
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[IH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbLHO» (3 Oaa) — o0y4yarouuiicss 1IeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPHITHN
JIOITYCKAKTCSI OIIMOKH, TIPOSIBJIIETCSI OTCYTCTBHE OT/CIIbHBIX 3HAHUHN, YMCHUM, HABBIKOB,
00y4aromuiACs UCIIBITHIBACT 3HAUYNTENILHBIC 3aTPYIHEHHSI IPH OTIEPUPOBAHUH 3HAHUSMU H
YMEHUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIIUH.

— Ha OLICHKY «HeYy/I0BJIeTBOPUTEJIbHO» (2 O6aita) — o0ydaromuiics AeMOHCTPUPYET
3HaHuA He 6osee 20% TeopeTHyeckoro MaTepuana, JOMyCcKaeT CyleCTBEHHbIE OIIMOKH, HE
MOYKET MTOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKM PEIICHNUS POCTHIX 3a/1a4.

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (1 0ayT) — oOyyaromuiicss He MOXKET MoKa3aTh
3HAHUS Ha YPOBHE BOCIPOU3BEICHHUS U 00BICHEHUS HHPOPMAIIUU, HE MOXKET MOKa3aTh
MHTEJJICKTYalbHbIe HABBIKM PEIISHUS MPOCTHIX 3a/1ad.



