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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ofo0peHa i peanuzanuu B 2024 - 2025
y4eOHOM roay Ha 3aceqanuu kKadeapsl [IpoeKTHPOBaHMS U CTPOUTENBCTBA 3MaHNN

[Ipotokom ot 20 . Ne

3aB. kadenpoii M.IOj‘IapKeBI/IlI

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqoopena st peanusanuu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu Kageapsl [IpoeKTHpOBAHUS U CTPOUTEILCTBA 3IAHHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoit M.IOj{apKeBI/Iq




1 Iles1u ocBOEHUSI T CHMILTHHBI (MOLYJIs1)

enwsto ocBoeHuUst muctuiuinibl «IInanupoBanue skcepuMerTa. OCHOBBI HHKEHEPHOTO
IKCIIEPUMEHTay SIBISIETCS (POPMHUPOBAHKE y MATUCTPAHTOB:

- 3HAaHUA OCHOB OKCIIEPUMEHTAJIBHBIX HCCICAOBAHWH, TEOPUU IUTAHUPOBAHMS
HKCIIEPUMEHTA, HAyYHbIX W METOJUYECKHX OCHOB TIOCTPOCHHS ONTUMAJIbHBIX IUIAHOB
SKCTIEPUMEHTa U 00paOOTKH IMOJYYCHHBIX PE3YyJIbTAaTOB, MPUMEHEHUS IMOJTYyYEHHBIX 3HAHUU B
MPUKJIAIHBIX 3a7a4ax IJIAHUPOBAHUS SKCIIEPUMEHTA

- yMEHUH BBIOUPATh MOJIENH, aJICKBATHO OTPAXKAIOIIUE H3ydaeMbIe IPOIECCHI;

- HAaBBIKOB, HEOOXOIUMBIX IJII 00paOOTKH PE3yNbTaTOB HATYPHBIX M BBIYMCIUTEIHHBIX
AKCTICPUMEHTOB C IIEJIBIO MTOTYYCHHUSI HAyYHO 000CHOBAaHHBIX U IOCTOBEPHBIX BHIBOJIOB.

3aiagyamMul JUCIUILTAHBI SBISTFOTCS (DOPMHUPOBAHHIO Y MATHCTPAHTOB:

— 3HaHUW O METOOJIOTHH HAYYHBIX MCCIICIOBAHNN, COBPEMEHHBIX JIOCTHKEHUSIX HAYKH U
NEPEeIOBOM TEXHOJIOTMH B HAYYHO-HCCIEAOBATEIbCKUX paboTax, OCHOBAX IUIAHUPOBAHUS
JKCTIEpUMEHTa, (hOpMax MpeICTaBICHUS PE3YJIbTaTOB UCCIICIOBAHUI;

— YMEHUS IUIAaHUPOBATh U MPOBOJUTH TEOPETHUUECKUE U IKCIECPUMEHTAIbHBIC HAYYHBIC
WCCJICIOBaHMS, TIPOBOAUTE cCOOp M 00paboTKy MH(OpMAIMHU, TIAHUPOBATh U CTABHTh 3aa4H
WCCJIC/IOBAHMS, BBIOMPATh METOIbl IKCIEPUMEHTAIBLHON paboOThl, MPEACTABIATh PE3yIbTaThI
HAyYHBIX UCCIIEI0OBAHUM;

- HABBIKOB OIPEICISITh HEOOXOIUMBIM 00BEM HSKCIEPUMEHTA, COCTAaBJISATH ILUIAHBI
9KCIIEPUMEHTA, JIeTIaTh BHIBOJIBI 110 PE3YJIbTaTaM CTATUCTUYECKOTO aHAIN3a SKCIIEPUMEHTATIbHBIX
JTAHHBIX

2 MecTo TMCHUIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa30oBaTe/ibHO MPorpaMmMbl

HucuuruinHa IlnanupoBanue skcnepuMeHTa. OCHOBBI MHXKEHEPHOI'O SKCHEPUMEHTa
BXOJIUT B 00513aTENIbHYIO YaCTh y4eOHOTO TIaHa 00pa30BaTeIbHON MPOTPAMMBI.

Jins  w3ydeHWs ~ OUCHUIUIMHBI  HEoOXOoXuMbl  3HaHUS  (YMEHUS,  BIAJCHHSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TIPAKTHK:

3HaHus (YMEHMs, BJIaJIEHUs), IOJyYSHHbIE NPH MU3YyYeHUN JaHHOM IUCIMIIIMHBI OynyT
HEOOXOIUMBI 1151 U3YYEHUSI AUCLUTIIINH/TIPAKTUK:

[ToaroroBka K npoiietype 3aliyThl ¥ 3alIMTa BHITYCKHON KBaTM(PUKAIIMOHHOMN paboThI

PexoHCTpyKLIMA 31aHUNI U COOPYKEHUN

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynpraTe ocBoeHMsI IuCHUIUIMHBL (Monyns) «[lmaHuMpoBaHuE SKCHEpUMEHTA.
OCHOBBI MHXXEHEPHOIO HKCIEPUMEHTa» OOydarouuiics [OODKeH o0safaTh CleayolUMU
KOMIETEHIMSIMU:

KOI[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 Cnocoben peuiaTh 3aaa4uun HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH Ha OCHOBEC UCITIOJIb30BaHUA
TCOPCTUUCCKHUX U TPAKTHICCKHUX OCHOB, MATEMATUYCCKOI'O allrapara (i)YH,ZIaMeHTaJ'IBHBIX HayK

OIlK-1.1 Pemraer HMH)XCHCPHLIC 3aJa4M C IIOMOIIBIO MATCMATHYCCKOI'O allliapara

OIlK-1.2 Pemaer TumoBsie 3amaun B MpoEeCCHOHATILHON JESITEIIBHOCTH HAa OCHOBE
HCIOJIb30BAHUS TCOPETUUCCKUX M MPAKTHICCKUX OCHOB




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCHHUIINHBI (MOIYJIs)
OO6mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
YHUCIIe:
— KOHTaKTHas pabora — 48,1 akaj. 4acos:
—ayauTopHas — 48 akaJ. 4acos;
— BHeaynutopHas — 0,1 akan. yacos;
— caMocTosiTeNnbHas padora — 95,9 akan. yacos;
— B hopMe MpakTUIECKOi o aroToBku — 0 akaj. Jyac;

®dopma aTTecTaluy - 3a4E€T

AynutopHas s s
o | xomraxrHas pagora E £ ®opma TeKyIIero
=
N B aKaJ. Jacax 3] Bun KOHTPOJIS
Pazpen/ Tema 3 (B akan. uacax) R N P Kon
S 3 © | camocrosTenbHOl | ycrieBaeMOCTH U
JTACIUTUTAHBI 5 £ « ., | KoMIIeTeHIUHI
O 2 5 paboTHI MIPOMEKYTOYHOM
nmab. | mpakT. | S & ATTeCTAlNH
Jlex. o < 11
3aH. | 3aH. |Q &
1. DkcmepuMEHT Kak mpeaMeT
nccnenoBanus. Kpatkue cBeneHus
U3 TEOPUHM  BEPOSTHOCTEH W
MaTeMaTHYECKOH CTaTHCTHKH.
ITouck
JOIOIHUATEILHOMN
nHdopMany o
3aJaHHOU TeMe
(pabota ¢
oubnuorpaguyec
KHUM MaTepHajaMu
1.1 TousTHE dKCHIEPUMEHTA, P ’
CIPaBOYHHKAMH,
€ro poJib B UCCIEAOBAHUSIX H
MPUHSATUU CIIECHU N kataiioramy,
P P 11 2 CJIOBapsIMH, YcTHBIH ompoc OIlIK-1.1
Knaccudukarmst BHJIOB
SHIUKJIONETUAMH
SKCHEPUMEHTATBHBIX )
HCCIIeIOBaHUH. '
Beimonnenune
MPaKTUYECKUX
pabor,
NpeAYCMOTPEHHBI
X paboueit
IIpOrpaMMoiu
JCIUTUINHEIL.




TTouck
JIOTIOJTHUTEIIbHOM
nHdopManuy 1o

3aJJaHHON TeME

(pabora ¢
oubnuorpaguyec
KUM MaTepHalaMH,
1.2 CnyyaifHble BEIMYUHEI U CUDABORHMKAMHL, |y o rypit onpoc
KaTaJoraMH, MpoBenpka
1 HHCIIOBBIC CIIOBapsMH, poBCpKa OIlK-1.1
XapaKTepUCTUKH. 3aKoHbI MPaKTUIECKON
SHUUKJIONETUSAMHU
pacrpeeneHusI. ). padoThI
Brinmonnenue
MPAKTHIECKUX
pabor,
MIPeLyCMOTPEHHBI
X paboueit
MPOrpaMMOit
JACIUTUIAHEI.
Wroro no pasneny
2. O6paboTka
SKCHEPUMEHTAIILHBIX JJAHHBIX.
ITouck
JIOTIOJTHUTEJILHOU
UHPOPMAITUH TT0
3aJJaHHOM TeMe
(pabota ¢
6ubnuorpaduuec
KUM MaTepHaIaMH,
2.1 Cratuctuueckoe CIPaBOYHHMKAMU, .
pacnpeneneHue BBHIOOPKH H KaTaJOoTaMH, VCTHEIi onpoc
SMIIUpPHUYECKas dhyHKUIMSA CJIOBapsIMH, ITposepra . OIR-1.1,
MPaKTHIECKON OIlK-1.2
pacnpenenernus. Ilomuron u SHIUKIIOTIEIUSIMHA 6
THCTOTpaMMa. ). PaboTe!
Brinonnenue
MPAKTHIECKUX
pabor,
MIPETYyCMOTPEHHBI
X paboueii
MporpaMMon
IOUCIHUIIIINHEL.
ITouck
JIOTIOJTHUTENEHOM
UH(}OPMAIHH 110
2.2 Toueunsie OLICHKH. 3aJaHHON TeMe
Metox wMomeHTOB. Meton (pabota ¢
HaUOOJIBIIIETO oubnuorpaguyec
IpaBIONOA00uSL. KHUM MaTepHuajamu,
WHTepBaibHbIe OLICHKH. CIPaBOYHHKAMH, .
IToctpoenue KaTaJloramH, YeTHBIl onpoc
JIOBEpUTENILHOTO  MHTEpBasa CJIOBapsIMH, ITposepka N ONK-1.1,
MPAaKTUYECKON OIIK-1.2
TUTSt MaTeMaTH4eCKOro SHIUKIIOTIETUSIMHU 6018l
0KMIAHHUS. Omnpenenenne ). pa
HEOOXOJUMOT0  KOJIHYECTBa BeimosHeHHE
OIIBITOB npu TIOCTPOCHUHA MPaKTUICCKUX
MHTEPBAIBHON OLCHKH IS pabor,
MATEMATHYCCKOI'O OXXKHUIOAAaHHA. npeayCMOTPEHHBI
X paboueit
IIpOrpaMMoi

JUCHUITIINHBI.




2.3 CraTtuctuueckue
runore3sl. OTceB  TIpyObIX
nmorpemHocted.  Kpurepwuit
H.B. CwmupnoBa. Kpurepui
JlnkcoHa.

Iouck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o

3aJJaHHON TeMe
(pabora ¢
oubnuorpaguyec
KHUM MaTepHuajaMu,
CIPaBOYHHUKAMH,
KaTaJIoTaMH,
CJIOBapsIMH,
SHUUKJIONETUSAMHU
).
Brinmonnenue
MPAKTHIECKUX
pabor,
MIPeLyCMOTPEHHBI
X paboueit
MPOrpaMMOit
JTUCLIUTUINHBI.

VYerHbIi onpoc
[IpoBepka
MPaKTUIECKOU
padoThI

OIK-1.1

Wroro no pasneny

10

10

3.

KoppenaioHHo-perpeccHoHHbIH
aHaJIN3 HKCIIEPUMEHTA U JIMHEHHOH

MOICIIN.

3.1 KoppensuuonHoit
aHaIn3. Perpeccronnsrit
AQHAITH3. ITpoBepka
a/IeKBaTHOCTH MOJIETIH.
IIposepka 3HaYUMOCTH
KO3 QHUIUEHTOB ypaBHCHHS
perpeccun.

ITouck
JOIOIHUATEILHOMN
nHdopMany o

3aJaHHOU TeMe
(pabota c
oubnuorpaguyec
KHUM MaTepHuajamu,
CIPaBOYHHMKAMH,
KaTaJIoraMH,
CIIOBapsMH,
SHIUKJIONETUAMH
).
Brinonnenue
MIPAKTUYECKUX
pabor,
NpeAYCMOTPEHHBI
X paboueit
IIPOrpaMMoi
JUCLIUTUINHBI.

YcTHBIH ompoc
ITposepka
MPaKTUYECKON
paboThI

OIIK-1.1,
OIIK-1.2

3.2 MHoxXecTBeHHAs
JIMHENHAsl perpeccus.

ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10

3a/1aHHOM TeMe
(pabota ¢
6ubnuorpaduuec
KUM MaTepHajaMu,
CIPaBOYHHMKAMH,
KaTaJIoTaMH,
CIIOBapsIMH,
SHIUKJIONEIUSAMHU
).
Brimonnenue
MPAKTUYECKUX
pabor,
IIPEeyCMOTpPEHHbI
X paboueii
porpaMMon
JTUCLIUTUTAHBI.

VYerHslii onpoc
[IpoBepka
MIPaKTUIECKON
paboThl

OIIK-1.1,
OIIK-1.2

Wroro no pazneny




4. JTucnepcuonHslil ((HhakTOPHBIIT)
aHaJIN3.

TTouck
JIOTOJTHUTEILHOMN
UHPOPMALIUH TT0
3aIaHHOM TeMe

(pabota ¢
6ubmuorpaduuec
4.1 Haznauenwue KUM MaTepHajaMu,
JUCIEPCUOHHOTO  aHalIu3a. CIPaBOYHHUKAMU, .
O6uias (hakTopHas u KaTaJloTaMH VeIt onpoc
’ P ’ ITposepka OIIK-1.1,
ocTaTo4Has omenku| 1 CIIOBapsIMH, .
. MIPaKTUYECKON OIlK-1.2
mucnepcuil. CTaTHcTHYECKUE SHIUKIOTIEAUSIMHA AGOTEL
OLIEHKH TIPH 0JHO(AKTOPHOM ). p
¥ MHOTO(aKTOPHOM aHAJIU3E. Brimosnnenne
MPAKTHIECKUX
pabor,
IIPeyCMOTpPEHHbI
X paboueit
IIPOrpaMMOH
JCIUTUINHEL.
Hroro no pazmeny
5. @akTOpHL
ITouck
JIOTIOJTHUTEJILHOU
UHPOPMAITUH T10
3aJJaHHOM TeMe
(pabota ¢
6ubnuorpaduuec
KM MaTepHalaMH
5.1 TpeboBanus k akropam. p ’
CIPaBOYHHKAMU, .
Buasl gakropoB. AnpuopHoe VYcTHBIH ompoc
KaTaJOoTaMH,
paHXHpOBaHUE (dakTopoB [IpoBepka OIIK-1.1,
. 1 CIIOBapsIMH, .
(TICHXOJIOTHYECKH MPAaKTUYECKOM OIlK-1.2
SHIUKIOTIEIUSIMHA
9KCIEPUMEHT), THUIIBI ) paboTeI
nuarpaMm paHros. '
AHarp P Brimonnenune
MPAKTHIECKUX
pabor,
NpPEAYCMOTPEHHBI
X paboueit
IIpOrpaMMoiu
JCIUTUINHEL.

HWroro no pazneny

6. IlaccuBHBII  SKCIEPHUMEHT.
[nanuposaHue, HpOBEZICHHE,
aHau3




TTouck
JIOTIOJTHUTEIIbHOM
nHdopManuy 1o
3aJJaHHON TeME

6.1 TIpoBeneHNE MACCHBHOTO (pabora ¢
JKCHEPUMEHTA B oubnuorpaguyec
MPOU3BOJICTBCHHBIX KUM MaTepHalaMH,
YCIOBHAX u CHPABOYHMKAMH, | oo
UH()OPMATHBHOCTD ero KaTaJoraMH, Ipose KI; OIK-1.1
pe3yJIbTaTOB. ®dakTopHBIN 4 CIIOBapsMH, . afmqgcxoﬁ OTIK 1' 2‘
aHanu3. BpeMeHHbIe pSIbL. SHIUKIIOTICTUSIMHU p AGOTEL '
IlnanupoBanue u 06paboTKa ). P
pe3yNIbTaToOB MaCCHBHOTO BeinosHeHE
9KCIIEPUMEHTA MeTOJaMHt MPAKTHIECKUX
PErpecCUOHHOTO aHAIU3A. pabor,
MIPeLyCMOTPEHHBI
X paboueit
MPOrpaMMOit
JTACIUTUTAHEI.
ITouck
OIIOJIHUTENBHOU
6.2 Bo3HukHOBeHHE n
o UHPOPMAITUH T10
HOTPEeIIHOCTEH pu .
3aJ]aHHOM TeMe
9KCIIEPUMEHTATBHBIX
U3MEPCHUSX CutyyaiiHbre (pabora ¢
p : ya 6 6ubnuorpaduuec v . OIIK-1.1,
TIOTPEITHOCTH u 170:4 CTHBIH OTIPOC
KUM MaTepHaJaMu, OIlK-1.2
pacnpezeneHue. I'pynnst
CIPaBOYHHUKAMH,
CHCTEMaTHYCCKUX
. KaTaJOTaMH,
MOTPEITHOCTEH M METOABI HX
CIIOBAPsIMH,
KOMIICHCAIIUH.
SHIUKIIOTIEIUSIMHA
Hroro no pazaeny 10
7. AKTUBHBIH SKCIICPUMEHT.
ITouck
JIOTIOJTHUTENEHOM
UH(}OPMAIMU 110
3aJJaHHOH TeMe
7.1 IlnanupoBaHHE NEPBOTO (pabora ¢
mopsigka.  ['eomerpudeckas oubmmorpaduyec
MHTEPIIPETALUS TJIaHa KHM MaTepuallaMu,
IKCIIEPUMEHTA Ha CHPABOYHMKAMH, | oo
(akTOpHOM  NPOCTPAHCTBE. KaTaJIoraMy, Ipose KE OIK-1.1
IenTtp odkcmepuMeHTa W 4,2 CJIOBapsIMH, . allc)mqg cKoit OIK 1' 2‘
UHTEPBAlbl  BAPBUPOBAHUSA SHIMKIIONEAUAMHU p AGOTEL '
(axTopos. TpeboBanus, ). p
npenbsBisieMble K (akTopam Boimonnenue
u KPHTEPHUSIM MPAKTHIECKUX
ONTUMAaJIbHOCTH. pabor,
MIPETYCMOTPEHHBI
X paboueii
MIPOrpaMMoit

OUCIUIIIINHEL.




TTouck
JIOTIOJTHUTEIIbHOM
nHdopManuy 1o
3aJJaHHON TeME

(pabora ¢
7.2 YpaBHEHHE perpeccuu ¢ oubnuorpaguyec
addexTamMu B3aUMOICHCTBUSL. KUM MaTepHalaMH,
BocmponsBoguMocTth CIPaBOYHHUKAMH, .
VYerHbIi onpoc
9KCHEepUMEHTA. Pacuer KaTaJoraMH,
K03 (PUIIMEHTOB perpeccum. 10 2 CIIOBapsMH, ITposepra . OIK-1.1,
paKTUIECKON OIIK-1.2
Jucniepcun SHIUKIIOTICTUSIMHU
padoThI
BOCIPOU3BOMMOCTH u ).
aJICKBaTHOCTH. Kpurepuu BeinosHeHE
Croronenta u Oumepa. MPAKTHIECKUX
pabor,
MIPeLyCMOTPEHHBI
X paboueit
MPOrpaMMOit
JACIUTUIAHEI.
ITouck
JIOTIOJTHUTEIbHON
UHPOPMAITUH T10
7.3 Anroput™M opraHu3aluu 3aJJaHHOM TeMe
" 00paboTku D5, (pabota ¢
IlocnenoBarenbHbIi u 8 6ubnuorpaduuec v . OIIK-1.1,
. CTHBIH OTIPOC
PaHIOMH3UPOBAHHBIN TIJIAHBI KUM MaTepHaJaMu, OIlK-1.2
9KCIICPUMEHTOB.  JIpOoOHEIit CIPaBOYHHUKAMH,
(haKTOPHBIA IKCTIEPUMEHT. KaTaJOTaMH,
CIIOBAPsIMH,
SHIUKIIOTIEIUSIMHA
).
HWroro no pazneny 16 49,9
HWroro 3a cemectp 48 | 60,2 3auér
Hroro no aucnumninuae 48 95,9 3a4eT




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOI'O MOAX0/Ja IPEAyCMaTpUBAET MCII0JIb30BaHUE B yUEOHOM
npolecce AaKTUBHBIX M HWHTEPAKTHBHBIX (OpPM TPOBEJCHMUS 3aHATHH B COYETAaHHH C
BHEAYAUTOPHOW PabOTON C Leabio (GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
oOyyJaromxcs.

IIpu oOyuenun cryneHtoB aucuuminHe «llnanupoBanue skcnepumeHTa. OCHOBBI
MH)XEHEPHOTr'0 AKCIIEPUMEHTa» UCIOJIb3YIOTCS CIEeAYIOLIEe 00pa30BaTelbHbIE TEXHOIOTUHU:

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IIpoLlecca, MPEANOJJAralllyl0 NPSAMYH TpPaHCISALUIO 3HAHUW  OT
IIpenoaaBaress K CTyIEHTY.

@opmbl  y4EOHBIX 3aHATUH C HUCIHOJB30BAaHUEM TPAAULMOHHBIX TEXHOJOTHIL:
UH(POPMALIMOHHAS JIEKIMS U MPAKTUYECKOE 3aHATHE, MOCBSILEHHOE OCBOCHUIO KOHKPETHBIX
YMEHMH U HaBBIKOB I10 IIPEJJIOKEHHOMY aITOPUTMY.

2. TexHosioruu npo6JEeMHOro 0OydeHHs] — opraHu3ainus o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpasi MPEIoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JAaHUE YYEOHBIX MPOOIEMHBIX
CUTyalUH JUIs CTUMYJIMPOBAHUS AKTUBHON I03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

@®opmMbl y4eOHBIX 3aHATHI C WCIOJIB30BAHUEM TEXHOJOTHH MPOOIEMHOT0 OOYYCHUS:
npoOaeMHast ISKIUS , IPAaKTUYECKOe 3aHATHE B (popMe PAKTUKYyMa.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTEbLHOTO MpoLecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHEMHOE B3aUMOJICHCTBUE BCEX YUACTHUKOB, TIOCTH)KEHHE HA ATOU
OCHOBE JINYHOCTHO 3HaYMMOT0 JJIsl HUX 00pa30BaTeIbHOIO PE3yNbTaTa.

[Ipumensiemble GopMbl Yy4eOHBIX 3aHATUH C HCIOJIb30BAaHUEM CIELHUATU3UPOBAHHBIX
MHTEPAaKTUBHBIX TEXHOJIOTMM: JIEKIHS «0OpaTHOM CBSA3M» — JIeKIusA-0ecea, TeKIUA-IUCKYCCHSI.

4.  MHpopMallMOHHO-KOMMYHHMKALIUOHHbIE ~ O0pa3oBaTeibHbIE  TEXHOJIOTMH  —
opranusanus o0pa3zoBaTebHOIO MPOLEcca, OCHOBaHHAsI HA IPUMEHEHUU CHEUAIN3UPOBAHHBIX
IPOTPaMMHBIX CpeJl U TEXHUYECKUX CPEJCTB pabOThl ¢ MH(OpMaIHEH.

@®opMbl Y4eOHBIX 3aHATHH C MCIOJIB30BaHUEM HH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIL: JTEKIUA-BU3yAJIN3ALIHS — U3JI0KEHUE COJIEPIKAHUS COITPOBOXKIAETCS TPE3CHTALIUEH.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHble cpeacrea AJsl IPOBEICHUSA HpOMe)l(yTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEepaTypa:

1. ypun, K. B. IlnanupoBanue u opranuzanus sxcrnepumenta / K. B. lypun, E. K.
Bonkosa. — Cankr-IlerepOypr : Jlans, 2022. — 336 c. — ISBN 978-5-8114-9875-8. — Tekcr :
anexTponuei /[ JlaHb . DNeKTpoHHO-OMOmmoreynas  cuctema. —  URL:
https://e.lanbook.com/book/230288 (mata obpamenus: 11.05.2023). — Pexum moctyna: mis
aBTOPU3. MOJIb30BATEIIEH.

0) lomotHuTeIBLHASI IUTEPaTypa:

1. Aanep, 1O. I1. BBenenue B riiaHupoOBaHUE SKCIEPHUMEHTOB | yueOHoe mocobue / FO. T1.
Annep. — Mocksa : MUCUC, 2014. — 36 c. — ISBN 978-5-87623-770-5. — Texkct
anekTponusIi // Jlaus : anekTponHo-0uboTeuHas cucrema. — URL:


https://e.lanbook.com/book/230288

https://e.lanbook.com/book/69763 (mara ob6pamienus: 13.04.2023). — Pexxum gocrtyma: s
aBTOPU3. I10JIb30BATEIIEH.

2.Cunnses, H. V. Beaenue B Teopuro TUIaHUPOBAHUS SKCIIEPUMEHTA © ydeOHOE mocooue
/ H. N. Cunnsies, H. T. BunucoBa. — Mocksa : MI'TY um. baymana, 2011. — 463 c. — ISBN
978-5-7038-3365-0. — TekcT : anexkrponusiii // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/106359 (mara obparenus: 13.04.2023). — Pexxum goctyma:
JUTSL aBTOPU3. TTOJIb30BATEIICH.

3. Mopces, E. I'. Opranu3zanusi U IIaHKPOBAaHHE SKCICPUMEHTOB : yueOd. mocobue /
ITopces E. I'. - HoBocubupck : M3a-Bo HI'TY, 2010. - 155 c. - ISBN 978-5-7782-1461-3. - Tekcr :
snektpounsi /[ DBC "KoncymnpTant  crymeHta" : [cakT]. - URL
https://www.studentlibrary.ru/book/ISBN9785778214613.html (mara obpamenus: 13.04.2023).
- Pexxum nocTyna : 1mo mojmcke.

B) MeToauyeckue ykazaHus:

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmmuoe obecnieuenue

HaumenoBanue [10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 GeccpodHo
Professional

MathCAD v.15

Education J-1662-13 ot 22.11.2013 OeccpovHO
University Edition

STATISTICAB.6 |K-139-08 ot 22.12.2008 OECCPOUHO

7Zip cB000HO pacrpocTpansemoe [10 OECCPOYHO
Bbpaysep Yandex |cBoGoaHO pacnpoctpansemoe [10 0ECCPOUHO

FAR Manager cB000HO pacnpoctpansiemoe 110 06eccpoyHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHBIE CHCTEMbI
HasBaunune xypca CchlIKa
DnekTpoHHas 0a3a meproauueckux u3manuii East View
Information Services, OO0 «MIBHC»

https://dlib.eastview.com/

HaIII/IOHaJ'II)HaH I/IHq)OpMaHI/IOHHO-aHaJII/ITqu()Kaf[ URL

CHUCTCMA — POCCI/IﬁCKHﬁ HNHAOCKC Haquoro I_II/ITI/IpOBaHI/IS[ h - - -
ttps://elibrary.ru/project risc.as

(PUHLI) p Y.ru/proj p

ITouckosas cucrema Axagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmannonnas cucreMa - EnnHoe OKHO J0OCTyma K

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

denepanbpHOE rOCYAapCTBEHHOE O0KETHOE
yupexaenne «Denepanbupiii vHCTUTYT npoMbinendoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOe obecrneucHUe JUCITUIIIIMHBI BKIIFOYACT:


https://e.lanbook.com/book/69763
https://e.lanbook.com/book/106359
https://www.studentlibrary.ru/book/ISBN9785778214613.html
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

VYdeOHble ayqUTOpPUU U TPOBENEHUS 3aHSATHH JIGKIMOHHOTO THIa. O0OpymoBaHHE:
MYJIbTUMEIMWHBIC CPEICTBA XpaHEHHUS, IEPEIauu U MpeIcTaBieHus nHpopmanuu 5-405

VYdeOHbIE ayAWTOPUHM [UTSL TPOBEACHUS NPAKTUYCCKUX 3aHATHHA, TPYNIOBBIX U
WHMBUYAIbHBIX KOHCYJIBTAI[Mi, TEKYIIero KOHTPOJIS W IMPOMEKYTOUYHOM aTTeCTallWu.
OOopynoBanue: MyJIbTHMEAMWHBIC CpPEACTBA XPAaHCHUs, TMepefAadyd W  TPEJICTaBICHUS
uHpopmanuu. KoMiuieke 3amanuii Ui IpOBEACHUS TPOMEXYTOUHBIX U PYOCKHBIX KOHTpPOJICH
5-307

[Tomemenuss aiss  camMoOCTOSITENbHOM — paboTel  oOydaromuxcs.  OOopynoBaHUeE:
nepcoHaibHble KoMIbioTephl ¢ maketoM MS Office, Beixomom B MHTEpHET W ¢ JIOCTYIIOM B
3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO cpeay yHuBepcuTera 5-501

[Tomemenne s XpaHeHUs U TPOYHUIAKTHYECKOrOo OOCTYXKUBaHUS  y4eOHOTO
obopynoBanusi. O6opynoBanue: mKkadbl Ui XpaHSHUST Y4eOHO-METOANYCCKON JTOKYMEHTAIINH,
yaeOHOro 000pyI0BaHUs U y4eOHO-HATIISIHBIX TTocoouii 5-110

Ipuioxkenne 1
«Y4eOHO-MeTOAMYeCKOe 00ecnedeHre CaMOCTOATEeIbHOI padoThl 00y4AIOIIMXCSD)

CamocrosTenbHass paboTa BKIIOYaeT B ce0s M3y4yeHUE T[OUCK JONOJHUTEIBHON
uHboOpMallMl MO U3y4aeMbIM TemaMm (pabora c¢ OubnmorpadguueckuM MarepHaliamu,
CIPAaBOYHMKAMU, KaTaJIOraMH, CJIOBapsIMHU, SHLUKIONEAUSIMHU)., OATOTOBKY K JIEKIIMOHHBIM U
MPAKTUYECKUM 3aHATUsM. JlJis JIydiiedl opraHu3alvd BPEMEHU MPU H3YyYEHUH IUCHUIUIMHBI
«[InanupoBanue  skcnepuMeHTa. OCHOBBI  HMHKEHEPHOTO  JKCIIEPUMEHTAa»  CTYACHTY
PEKOMEHIyeTCsI 3aHUMAaThCSl CaMOCTOSITENIbHOM pPabOTON IMoclie KaXAOro JEKIMOHHOTO U
IPAKTUYECKOI0 3aHATUS B TEUEHUE BCETO CEMECTPA.

AynuropHas caMOCTOsITelIbHasg padoTa CTyIEHTOB IMPEANOaraeT pelieHrne NPakTHIECKUX
3a/1a4 Ha IPAKTUYECKUX 3aHATHUSAX.

IIpumepHbIe ayguTOpHbIe IPakTH4ecKue padorsl (AIIP):

AIIP Nel Cayyaiinble BeJIMYMHBI U IApaMeTPbI UX pacipeaeaeHus.

B Ta0nuiie npuBeeHbl pe3ysabTaThl ONpeIeNeHusl IPOYHOCTH OETOHA.

Howmep onbiTa 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 onbiTa 9 10 11 12 13 14 15 16
[Ipounocts, 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
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
IIpounocts, 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
IMpounocte, 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
[Ipounocts, 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
IMpounocte, 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
IMpounocte, MIla | 15,8 17,0 18,1 16,1 16,4 19,0 15,8 18,2
Howmep onbiTa 65 66 67

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

Onpenenurs:

- OCHOBHBIE YHCJIOBBIE XaPAKTEPUCTUKU CITyJalHON BEIUUYNHBI.

ATIIP Ne2 IlpensapureiibHasi 00pad0TKa IKCIIEPUMEHTATbHBIX TaHHBIX.
[Toctpouts, ucnonw3ys nanuble 3anaun AIIP Nel :




- psii BApUAIIMOHHBIN pacnpe/esieHns MPOYHOCTH OETOHa;

- CTATUCTHYECKYIO (DYHKIUIO pacrpeieIeHuUs;

- IOJIUTOH paclpeesieHus] IPOYHOCTH OeTOHa;

- TUCTOI'PaMMYy paclpeesIeHHs IPOYHOCTU OETOHA.

AIIP Ne3 TouyeyHoe oeHMBaHHUE.

Hcnonp3ys nannubie AIIP Nel onpenenuts JOBEpUTENbHBIA HHTEPBAT JUIS:

- MAaTEMaTHU4ECKOr0 OKUAHNUS;

- TUCIIEPCUU;

- KOJHMYECTBO HCIBITAHUNA OOECHEYMBAIOIIUX TOYHOCTh CTATUCTHUECKHUX BBIBOAOB O0<2 U
MPOYHOCTH OeToHa ¢ obecrieueHHOCTRIO P=0,95.

AIIP Ne4 OtceB rpy0bIx norpemsocreii. [Ipy ucnbITaHUSAX JPEBECUHBI COCHBI MOTYYEHbI
3HAaYEHUS Mpezelia IPOYHOCTH MPH CKAaTUU BAOJIb BOJOKOH B HCIIBITAHHBIX oOpa3nax, Mlla: 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 HAIUYHE TPYOBIX
omm0Ook 1o kputepusim Jlukcona u H.B. CmupHoBa npu noBeputenbHoi BepositHocTH 0,95, ecnu
U3BECTHO, YTO paclpeiesieHUE M0Ka3aTellsi COOTBETCTBYET HOPMAIbHOMY.

AIIP NeS5 KoppeasiumoHHbIA aHAMM3. [[715 yCTaHOBICHUS KOPPEISIITUOHHOMN CBSI3U MEXITY
nepeMeHHbIMM X W Y pe3yibTaThl HaOMIOJEHUI NpPECTaBIE€Hbl B BHJIE KOPPEISLUOHHOMN
MaTpullbl (Tabnuna). OUeHUTh CBS3b MEXKIY MEPEeMEHHBIMU X U Y KOJMYECTBEHHO M OLIEHUTh
CTaTUCTHYECKH. BBINOIHUTE MPOBEPKY JOCTOBEPHOCTH KOA((PHUIIMEHTA KOPPEIALIUH.

Koppensaunonnas 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 B 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 [ImcnmepcuonHbiii (paxropubiii) aHanm3. Ilycte Ha BoCbMHM CTaHKax
W3TOTABJIMBAIOTCS OJHOTUITHBIE JeTali. Tpedyercs YCTaHOBUTH, OJMHAKOBA JIM TOYHOCTh
CTaHKOB. J[J1s1 KaXJI0r0 cTaHKa MPOBOIWIIN MO TPH MapauleIbHBIX U3MEPEHUS Pa3MepOB JIeTalH.
Pe3ynbrarel HaOMIOICHH TpEICTABIIEHBI B TAOIHUIIE.

X1 — Xg — (hakropsl (cTaHkH), Y1 —Y2 — BBIXO/IHAs BEIMUMHA (PE3yIbTaThl H3MEPEHU).



ornpoca. Pe3ynbraTsl ompoca npecTaBieHbl B TAOJIULE.

Homep ypoeHsa YpoBeHb | lapannensHble 3Ha4YeHNA,
(HOMep cTaHKa) thakTOpa MM
Y, Y, Y,
1 X 68,15 66,50 | 65,90
2 X5 68,90 |6690 |66,50
3 X3 61,15 61,40 58,30
4 X4 62,12 61,50 58,60
5 X5 72,00 | 68,85 70,35
6 Xs 71,10 | 68,40 72,30
7 X4 64,90 | 65,00 |61,80
8 X3 61,40 58,80 | 61,90

AIIP Ne7 AnpuopHoe paH:kKUpoBaHHe (PAKTOPOB (NMCHUXOJOTHYECKUI IKCIEPUMEHT).
[IpoBenen onpoc YeThIpex CHeUuaIuCcTOB (M = 4) ¢ TOMOIIBIO aHKETHI, cofiepkaiien 12 pakrtopos
(k = 12), koTopbie HYXHO MPOPAHKHUPOBATH C YYETOM CTENEHU WX BIMSHHS Ha PE3yJbTaThI

Ta6Jmua PE3yIbTAaTOB OIIPOCa CIICHUAINCTOB

Crienmanu- daxTopsl (k)
CTBI M Xi| Xp | X3 | Xy | X5 | Xo | X7 | X3 | X9 [ Xpo [ X[ X2
1 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 45 | 4,5 12 | 3 195]9,5
4 7 4 8 10,5 2 |105]105]10.5] 1 3 | 5555

IToctpouth

OueHuTh COrIacoOBaHHOCTb MHEHHUH BCEX cleNUalncToB. [locTpouTs AuarpaMMy paHros.
Omnpenenuts pakTopsl 001a1ar0MIKMe HAMOOIBIIUM BIMSIHUEM Ha BBIXOJHOM MmapamerTp.
AIIP Ne8 IlnnanmpoBanme M 00padoTKa pe3yibTATOB NMACCHBHOIO JKCIIEPHMEHTA.

PErPECCHOHHYIO0  MOJIEITh

HO pe3yJibTaTaM HCCJIEAOBaHUI

CTallMOHApHOTO

HENPEPBHIBHOTO TEXHOJOTHMYECKOrO TMpOoIlecca, CUYUTas, 4YTO MPEANOCHUIKH PETrpecCHOHHOTO
aHaJM3a BBITIOJIHSIOTCS (Tabnuia).

1 2 3 4 5 6 7 8 11 12 13
X3 11 [ 126 |16,7 | 19 | 113 | 12 | 212 | 24 |141]193|205| 21 | 125
X; | 93 92 89 87 94 1885|895 )|935]0938 945|923 | 92.2
Yy |10,7 130|193 |232 114|121 |273|296 | 156 | 24,1 | 255 | 26,4 | 13,1
14 15 16 17 18 19 20 21
X; |165| 22 | 195|135 |175| 20 22 | 223 | 24,1
X, | 96 [91,3]925| 97 [ 933 | 92 98 | 94,5
Y 193|279 | 24 | 144 | 21 | 24,7 | 28 | 28,8 | 29,6

MeTto10M HaMMEHBIINX KBAApaTOB onpeAeauTs napamerpsl C u N ypaBHeHus [Iapuca

dl/dn=C(4K)" o pesyapTaram HabII0IcHHUIT 32 POCTOM yCTAIOCTHOM TPEIMHBI IPH UCTILITAHUH
BHEIICHTPEHHO PacTsIHYTOro oopasna. KodgphuineHT HHTeHCUBHOCTH HAMIPSIKEHUS

K=P/(txW°®) x (29,6 x(1W)*°-185,5 x AIW) °+6535, 7x AIW)>°- 1017 x (1\W)*°+638, 9 x 1IW)*®).




W=79,6 MM, t=12 MM

. Pmax=1700 xr, Ppin =100 xr. Pe3ynbrarsl HaOMIOACHUI 32 pOCTOM

TPEIIVHBL:

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 34.95 354 35.875 36.4 36.925
N, UK 61100 63500 65900 67500 69200 70700 72300
I, MM 374 37.875 38.375 38.825 39.3 39.85 40.35
N, nukn 73700 75000 76000 77300 78300 79600 80400
I, MM 40.85 41.375 41.875 42.425

N, 1k 81200 82000 82500 83100

AIIP Ne9 AxtuBHbIi 3kcniepumenT. [l1anupoBanue nepsoro nopsaka. VMccienosaics
npoIecc M3MEHEHUS TEMIIEPATypPhI B y3i1€ TpeHus. PaHee ObUIO BBISICHEHO, YTO HA TEMIIEPATypy B
y31ax TpeHusi 0e3 CMa3Ku BIMSIOT clefyromue (akTopbl: yaeiabHas Harpyska p, CKOpPOCThb

CKOJIbJKEHUS V U IEPBOHAYAJIbHAS IIEPOXOBATOCTh TPYILIEHCS EHKH CTalbHOro Bajauka Ra.

I[J'ISI OLICHKU BJIMAHUS YKA3aHHBIX (I)aKTOpOB H MAaTCMAaTHU4YCCKOI'O OIIMCAaHMA IIpomecca

TPCHUS UCIIO0JIb30BaHa MOJCIIb IIEPBOr0 MOpAaAKa BUa

¥ = bg + b1X1 + b2Xo + b3Xs + b1aX1Xo + D13X1 X5 + D23XoX3 + D123X1XoX3.

< . . 3
PaccmaTpuBaemsblil npumep — MOIHBINA (aKTOPHBIM SKcriepuMeHT Tumna 2°. Xi, Xo, X3 —

(bakTophl, a y — UccieayeMas BeJIMUMHa (TeMIeparypa B y3je TPeHHUS ).
3HaueHus BEIOPAHHBIX YPOBHEH BapbUPyEeMbIX (PAKTOPOB JIaHbI B TAOJIHULIE.

YpoBeHb BapBHPYEMBIX OGo3HadeHne | p, Kr/cm” n,M/c R., MEM
thakTopoB KOJOBOE X X5 X;
(OcHOBHOI YPOBEHB 0 6.84 0,59 1,57
HuTtepean sapeupoBaHHA Ax; 4,00 0,31 0,92
Bepxnuii ypoBeHb +1 10,84 0,90 0,65
Huxuunii yposeHb -1 2.84 0,28 2,50

Kaxaplii onmsIT npoBOAMAM TpUkAbl. IIOpSAAOK IOCTAHOBKM OIBITOB ONPEACISIN C
MOMOIIbIO TAOMUI CIy4alHbIX yucesl. MaTpula IIaHMpOBaHUS 3KCIEPUMEHTa M PEe3yJbTaThbl

HUCIBITAaHUN MMpEACTAaBJICHBI B Ta6m/1ue.

Ne Ao | Xy | X | X | XX | XX | XS | XXX |y Y2 Vi
OIbITA

1 + | - - - + + + - 537 60 55
2 + | + - - - - + + 57 55 52
3 + | - |+ | - - + - + |80 |85 |90
4 + | + | + - + - - - 120 [ 125 | 130
5 + | - - + + - - + 50 55 45
6 + |+ | - | T - + - - 54 |55 |60
7 + | - | + | + - - -+ - 55 |50 |60
8 + |+ | + | + + + -+ + Ok 105 | 115

AIIP Nel0 JIpoOubrii
ompeAeseHus MOJINHOMA

¢axTopHbiii 3kcnepuMeHT. Iloctpouts man DD 2% s

Y=Dbo+b1x1+0boXo+D3X3+04Xa+D12X1Xo+D13X1 X3+D14X1Xa+D23X0X3+D24X0Xa +D34X3X4




Yucno dakropoB — 4. HyxHo HaiiTu 8 koddduimentoB nmonumHoma. Beibpate 8 uz 16
ombitoB miana 110D 2* Takum 06pasom, UTOGEI MOXKHO OBLTIO ONMPENCIHTH HE3ABUCHMBIC
KO3 puImeHTs npu camux (Qakropax, cMeraHHblie KO3(PQHUIIMEHTHI MPU MapHBIX COYETAHUIX
(GakTOpOB M B NpeHEOPESKECHUH TPOWHBIMU U YETBEPHBIM COYETAHUSAMH (PAaKTOPOB M MPH I3TOM
COXpaHsAJIach OPTOTOHAIBHOCTD IUIAHA.

X1 X2 X3 X4 oo 2° T T 21
-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

ATIIP Nell /IpoOnblii pakTopHblii 3xkcniepumenT. [lnan JId3D 24-1 nonuHoma

Y=Dbo+b1x1+0bXo+0b3X3+04Xa+D12X1Xo+HD13X1 X3+ 14X1Xa+D23X0X3+D24X0Xa HD34X3X4

MMpCACTaBJICH B BUAC BUC

U X Xy X3 X3 X4 XX | oxexs | xms | xaxs [ xaxs | xaxs | 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 6.5
OHpe,[[eJ'II/ITB HE3aBUCHUMBIC I(OB(I)(I)I/II_[I/ICHTBI npu caMux (I)aKTOan, CMCIIIaHHBIC

K03()(pUIIMEHTHI IPU MAPHBIX COYETAHUAX (PAKTOPOB.

IIpunoxenne 2

«OIIeHO'-leIe CpeacTBa 1Jd MpOBEeACHUA l'lpOMe)KyTO‘lHOﬁ aTTecranum,)

a) Ilnanupyemblie pe3yJbTaTbl 00y4eHHS] H OLCHOYHBbIC CPeACTBAa JJIs NPOBEICHUs
MPOMEKYTOYHOM aTTECTALMU:
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OneHouHsble CpeacTBa
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OIIK-1 — Cnocoben pemaTth 3a1a4u NpogecCHOHATBHOM esITeJIbHOCTH HA OCHOBE
HCIMO0JIb30BAHNS TEOPETHYECKUX U MPAKTHYECKUX OCHOB, MATEMATHYECKOI0 aninapara
(yHa1amMeHTATbHBIX HAYK

OIIK-1.1

Pemraer nHxeHepHsble
3a[]a4M C IIOMOIIBIO
MaTeMaTU4eCKOro
anmapara

Teoperuyeckue BONPOCHI:

1. CnyyaiiHasi BeTUYMHA 3TO: a) pe3yNbTatT
u3MepeHus; 0) mKkania; B) 4UCIIo

2. HanGomnee HarmsqubIi crioco0 3agaHus GyHKIUH: Q)
onucaTeIbHBIN; 0) rpadUUECKUii; B) aHATUTUICCKHIA,
') YMO3PUTENBHBIN; 1) C TOMOIILI0 (POPMYIIBL; €) C
MTOMOILIBIO TaOJIUIIBI

3. B KOCBEHHBIX U3MEPEHUIX UCKOMAas BEJIMYUHA
OIpEEIAETCS: a) HEOCPEACTBEHHBIM U3MEPEHHEM;
0) pacueToM 10 Ghopmyie.

4.KonmuecTBEeHHOE CpaBHEHHE JIBYX OJHOPOIHBIX
BEJIMYMH JaeT OIEHKY: a) a0CONIOTHYIO; 0)
OTHOCHUTEJIbHYIO; B) CUCTEMATUUYECKYIO; T') CIIy4alHYI0
5. IlonsiTue SKCIIEpUMEHTa, €ro PoJib B
WCCIICIOBAHMSIX M IPUHATUY PEIICHUM.

6. Knaccudukanus BU0OB SKCIIEPUMEHTABHBIX
HCCIIE0BAHUN.

7. Bapuanra, koTopas IMeeT HauOOJIbIIYIO YaCTOTY
HAa3bIBACTCS: @) YACTOTOMN; 0) YaCTOTHOCTBIO; B)
MEIUaHOM; T') TUCTIEPCUEH; 1) MOJOM

8) BapuanTa, KoTOpas IeIUT BapHAIllMOHHBIN Psij HA
JIBE PaBHBIC YaCTH HA3bIBACTCS: a) YACTOTOM; 0)
YaCTOTHOCTBIO; B) METUAHOM; T')
CpeaHe-KBaJpaTHUECKUM OTKIOHEHHUEM; 1)

KO3 (UILIMEHTOM BapHallH

9). Paznocth Mexay HaOONBIIUM U HAUMEHBIITUM
3HAYEHUSIMH CITy4yallHOM BEJTMUYMHBI Ha3bIBAETCS: a)
4acTOTOM; 0) marom pazOueHus; B) pa3sMaxom

10) Kakum 00pa3zom npou3BOAUTCS IOCTPOEHUE
BapHAIIMOHHOTO PsAJa, CTATUCTHYECKON (PYHKIINH
pacripeielieHus1, THCTOTPaMMbI OTHOMEPHOMH
CIIy4aiiHOM BEJIMYUHBI?

11. IIpsiMble 1 KOCBEHHBIE H3MEPEHUSI.

12. Kputepun o1ieHKH IrpyObIX MOTPEIIHOCTEH

13. Onpenenenue yncia NOBTOPEHUH OIbITA

14. OueHuBaHuE C MOMOIIBIO JOBEPUTEIBHOTO
WHTEpBAJIA: JIOBEPUTEILHBIA HHTEPBAI JIJIS
MaTeMaTHYECKOT0 0XKUaHMUS.

15. OueHnBaHue C MOMOIIBIO JOBEPUTEIBHOIO
WHTEpBAJa: JOBEPUTEIbHBIN HHTEPBAI IS
JUCTIEPCHUH.

16. B yem nmpuHIMIHATBFHOE OTJIIMYHE METOA
PaAHTOBOI KOPPENSINN OT IPYTUX METOJIOB
UCCIIEOBaHMS?

17. B kakux cirydasix METOJ paHTOBOW KOPPEJISILIUM HE
JaeT xenaemoro 3¢ dexra’?

18. KakoBa o01iast crparerusi uCClIeJOBaHHsI IPU
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olpeieNeHuu (pakTOpOB, BIUSAIOLIMX HA IPOLIECC.

19. Jlns gero cinyxat ko3 GUIUEHT KOHKOpAAn?
20. Yro xapakTepusyeT MaTpulia paHroB?

21. Kak mo nuarpamMme paHroB OIPEaesIuTh (PaKTOPBI,
OKa3bIBAIOLIME CYLIECTBEHHOE BIMSIHUE HA
uccieyeMblil npouecc?

22. Kakoro Tuna npakTu4eckue 3a1a4yi 00bIYHO
pelaT METOI0M IMCIIEPCUOHHOTO aHaIu3a?

23. Yrto Ha3bIBAETCS MOJHBIM (DaKTOPHBIM
AKCIIEPUMEHTAMMU?

24. Kak Bb1OMparoTCs (hakTOPhI IIIAHUPOBAHMS, HX
OCHOBHBIE (0a30BbIE€) YPOBHU U UHTEPBAJIBI
BapbUpOBaHUsA?

25. Yka3aTb NOPsI0K IPOBEACHMSI SKCIIEPUMEHTA
metonoMm [1DD.

26. Kaxk cocrasnsercs MaTpuua anuposanus [1O3?
27. Kak BbIOpaTh IIEHTp IJIaHA SKCIIEpUMEHTA?

28. Yem ompenensieTcst BeIMYMHA HHTEpBaJia
BapbUpoBaHus (paxropa?

29. Ilouemy HEOOXOAMMO IPOBEACHUE NAPAJIIEIBHBIX
OIBITOB U UX PaHJOMU3ALM?

30. Kak 3aBHCHT 4MCII0 YPOBHEN BapbUPYEMBIX
(bakTOpOB OT MOPSIKA UMUTALIMOHHON MOJIENH,
IPEACTaBICHHON B BUE NOJIMHOMA?

31. Yrto Takoe cTraTUCTMYECKas THUIOTE€3a M Ha
OCHOBAHMHU YET0 €€ MOKHO MPUHATH WU OTBEPrHYTH?
32. Kak mpoBepsieTcsi TUIIOTE3a O PABEHCTBE JIBYX
BBIOOPOYHBIX ~ CPEJHMX  3HAYEHUH  CIydaiHOM
BEITUYNHBI?

33. B kakux cioy4dasx HpHUMEHSETCS KpUTEpUil
KoxpeHa M kak c ero MOMOIIbI0O MOXHO OLEHUTh
OJIHOPOAHOCTB TUCIIEPCUI?

34. KakoB mopsAIOK CTaTUCTHYECKOHM 00pabOTKH U
aHaJIM3a pe3yJIbTaTOB 3KCIIEPUMEHTA?

35. Kak  mpoBeputh  3HAYMMOCTH  OIEHOK
K03 puLIHEeHTOB perpeccun’?

36. TloscHuTe pa3nuyue TMPUMEHEHUS KpUTEpHs
CrplofieHTa [UId  OLEHKM BBIOOPOYHBIX CPEIHUX
3HAYEHUW  CIIyYalHOM  BEJIMYMHBI W OLEHKH
3HaYUMOCTHU

Koa(duIMeHTa MOJIMHOMA.

37. Ilpu KakuX YCIOBUSX OIEHKH KOX(PPHUIMEHTOB
perpeccuy He3HaYMMBbl U KaK 3TH YCIIOBUS YCTPaHUTh?
38. Kak mpoBepuTh ageKBaTHOCTb MaTEMaTHYECKOMN
MoJeun’?

39. Uro Ha3bBaerca  JOpoOHBIM  (haKTOPHBIM
AKCIEpUMEHTaMu?

40. B kakux ciydasx BO3MOXHO I1aHupoBanue J[P3?
41. Kak MOXHO OIIEHUTH pa3peniaronlyro ClioCOOHOCTh
MaTtpuusl JJDI?




Nuaukatopel

Kon
JOCTHKEHUSI OueHoYHbIE CpEACTBA
WHJIUKATOpa .
KOMIIETEHINI
42. VYkazarb MPEUMYIIECTBA (dhakTOpHOTO
IJIAHUPOBAHUSL  AKCIEPUMEHTa Mepel  JAPYTUMH
crocobaMu IPOBEJCHHSI aKTUBHOTO SKCIIEPUMEHTA U
MAaCCUBHBIM SKCIIEPUMEHTOM?
43. HazoBuTe OCHOBHBIE OTJIMYMUS AKTUBHOIO U
MAaCCUBHOIO JKCIIEPUMEHTOB, HMX MPEUMYIIECTBA U
HEJOCTATKHU.
45. KakoB 1OpsAIOK NPOBEACHHUS] MACCHUBHOIO
SKCIIEPUMEHTA B IPOU3BOJICTBEHHBIX YCIOBUSX?
46. Kaxkyto uH(bOPMAITHIO 0 KauecTBe
TEXHOJIOTMYECKOr0 MPOLECCa HECYT KOHTPOIUPYEMBIE
B IIpOIIECCe MPOU3BOJICTBA MMapaMeTphl KauecTBa?
47. B yeM paznuuue CUCTEMAaTHYECKUX W CIyYalHBIX
HOTpelHOCTeNn?
48. Kakum 00pa3omM MOKHO OIICHUTH BKJIA]T
CIIyYalHBIX U CUCTEMATHYECKUX MMOTPEIIHOCTEN B
TOYHOCTb TEXHOJIOTMYECKOr0 npouecca’?
OIlIK-1.1 Pemraer nnxeHepHsbie IIpuMepHbIe IpaKTHYECKUE 3aJaHHUS:

3aJa44 ¢ IOMOIIBIO
MaTEMaTHYCCKOI'O
alrapara

1. Ilycts umeercs BbiOOpKka u3 10 mabmonenuit (To
ects N=10):

X1=5, X»=2, X3:4, X4=5, X5:7, X6:3, X7=6, X8:8, X9:3,
X10:9.

2. HccnepoBarh CBOMCTBa OJHOMEPHOM CIydailHOM
BETMYMHBL. J[B€ YCTAaHOBKM JOJDKHBI HAIbUIATH

PE3UCTOPBI C OJMHAKOBBIMHU COMPOTUBIECHUSIMHU. [Ipu
3aMepe MOTy4YeHBI cleAyronie fanabie (B OMax):

VeranoBka 1 (X3): 1095, 1025, 938, 915, 1012, 980,
975, 990, 1000, 974;

Ycranoska 2 (X3): 942, 938, 1010, 1030, 973, 915,
990, 970,925, 1045,

1100, 1020, 985, 1082, 1065, 1090.
Onpenenutb, OIMHAKOBO JIM HAJIAXKEHbI YCTAHOBKH.

3. Ilpu u3MepeHMM TOJIIMHBI CJIOSI OKHCIA IIOCIE
muddy3un B OONBIION MapTUU IJIACTUH MOITY4YHUIIACh
cnenyromas Beioopka: 30, 29, 28,

31, 34, 30, 28, 29, 29, 28, 30, 28, 31, 30, 29, 30, 28, 31,
30, 28, 28 MKM.

Onpenenuts HaaMuKe TPyObIX OMINOOK.

4. 2. BBINOJHEHO YETHIPE CEPUU U3MEPEHUN OJTHOW U
TOM )K€ BEJIMYMHBI B PA3JIMYHBIX

VCIIOBUSAX W TOJYYEHBl CIEAYIOUINE 3HAYCHUS:
x1=10,24, o= 0,054; x,=9,98, o,= 0,125; x3=10,07,
o= 0,059; x4=10,33, o= 0,057, . Haiitn
CPETHEB3BEIICHHOE 3HAYCHUE W IPOM3BECTH OICHKY
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TOYHOCTH.

6. OnpenenuThb, COACPKUTCS JIU Ipydasi MOrpemHOCTh
B  pe3yilpTaTax  LIECTHUKPATHOTO  B3BELIMBAHUS
n3nenus: 72,361; 72,352; 72,357; 72,346; 72,344;
72,340 (r) npu IOBEpUTENBHOW BeposTHOCTH p =0,
975.

OIIK-1.2

Pemaer TumoBele 3agaun
npodecCuOHATbHON
JIESTCILHOCTH Ha OCHOBE
HCITOJIb30BaHUS
TEOPETUYECKUX

B

MMPAKTUYICCKUX OCHOB

n

3ana}mﬂ Ha pelICHHUE 3a/1a4 U3 HpO(l)eCCHOHaﬂbHOﬁ
OﬁJIaCTI/I, KOMILJICKCHbBIC 3aJaHUA:

Tpebyercs  umccienoBaTh  MPOLECC  TOTYYCHHS
PE3WCTHBHBIX ITUIGHOK PEHUS C IeNbI0  €ro
ONTHMH3AIMHA. B KadecTBe KpUTEpHS ONTHUMH3AIUU
oepercs TEeMIEpaTypHbIN KO3 UIIHECHT
conporuBnenuss (TKC). 3amaya wuccrmemoBaHust —
ONpEACNTUTh YCIOBHS TOMYYEHHUS  PE3UCTHUBHBIX
mieHoK ¢ muHuManbHbIM TKC.

AOCOIIOTHOE 3HAUCHNE BEPXHETO M HIKHETO YPOBHEH
(dakTopoB npuUBENEHO B Tabnuuel.

Tabmuua 1
Xapakrepuctka (hakropa X X X;
BEPXHHIT ypoBeHs (+1) 2550 450 450
HUKHHH ypoBeHb (—1) 2450 350 350

IInan 3KCHC§)I/IMCHT3 npeacTaBuM BHUAC MAaTPHUIIbI

[1®3 Tuna 2° npexacrasieH B Tadnuie 2
Tabwmia 2

= 2
25 = S 2 2] %
g; §_§ 5 Xos|X15| X256 X35 :é >§2 >§ﬁ >-E:
23588 S
1 | 3|6 |+ —-|—-|~-|+ |+ ]|+ -
21 4| 8|+ + == =]=|+]+
3 1 Tl +|-|1+|-|-1+|-1%
4 18| 2|+ |+ |+ =1+ -|-1-
51714 |+ -+ +]-1|-1+
6 | 6| S|+ |+|—|+]| -]+ | -] -
7128 |+ |—-|+|+]| -] -+ -
S| 5| 1 |+ |+ |+|+|+]|+|+]|+

Hwxe IPUBEJICHBI BapUAHTHI pe3ysIbTaToB
MIPOBEJICHUS] TOJHOTO (PAKTOPHOTO HKCHEPUMEHTA.
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[TpoBecTn 00paboOTKy U aHanu3 pe3ynbTaToB [1D3.

Bapuanr 1

Bapuanr 2

Y, | ¥ | ¥ | Y | ¥ [0 [ % [ ¥ [ Y | ¥

4,092[ 4,285] 4333] 4,304] 4,277|| 3.583] 3.603] 3.623] 3,623[ 3,587

8,385] 8,390] 8,404| 8.421] 8,390| 6,553] 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 2;‘32 22;8 ‘;‘ggj ‘jggz ggzg

7.389) 7.368) 7.439) 7,419 7442 r TS 0T1[13.045]13.061 13.036

20,252[20,271]20,271[20,25820,310

[1,282]11.,269]11,293]11,249[11,254] ;oo 8.301 8.303 8,319 8.310

: : 223155 586[25,544|25,578]25,562/25,556

66.571]66,613]66,562]66,585/66.620

Bapuant 3

Bapuanr 4

| Y , | B[ Y] ¥ [vlwn[rn]v]7r]
2.124] 2.150] 2.139]2.140] 2.157)| 2.588] 2.597] 2,542] 2,537]2,539
3382| 3,394] 3368[3,374] 3,372|| 4.191] 4.165| 4,152] 4,129/4,138
2,705] 2,652] 2,6552,674] 2,713|| 3204 3.231] 3.202) 3.199]3.248
’ e E ——==1| 5,509 5453 5,448] 5511[5,445
4.307) 4,242) 4.276/4.317) 4,253 55535330/ 3850 3.7893.852
3,107] 3,089 3.096/3.119) 3.137)76 715/ 76,752] 6,760] 6,709]6,743
5,081] 5,148) 5,123|5,092| 5,073\ 4963 4.966 5.001] 4.952/5.007
3.948] 3,901 3,914]3,951] 3,919|[ 9,738 9.753] 9.702] 9.7469.737
6.873] 6.920] 6.932]6.858] 6.869




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, MOKA3aTeJH W KPHTEPHH
OLICHUBAHUS:

ITpomexyrouHas arrectauus no aucuuimHe «llmanuposanue skcrepumenTa. OCHOBBI
WH)KEHEPHOI'0 3KCIIEPUMEHTa» BKIIOYAET TEOPETUYECKHE BOIPOCHI, IO3BOJSAIOIIME OLEHUTH
YPOBEHb YCBOEHHUS OOy4YarOUIMMUCS 3HAHWUN, U MPAKTUYECKHUE 3a/laHUs, BBIABISIONINE CTEIEHb
c(OpMHPOBAHHOCTH YMEHHH U BIIaJICHUI, TPOBOAUTCS B (popMe 3ayera.

IToxa3aTe/n U KPUTEPHUH OLCHHBAHUSA 3a4eTa:

Pe3synbTarhl 0TBETOB 00yUarOMXCsl HAa 3a4€Te OLEHUBAIOTCA 110 IIKAJIE «3aUTEHO» — «HE
3a4T€HO». B OCHOBE OLICHMBAHUSA JIEKAT KPUTEPUU IIOPOTOBOTO M IOBBIIIEHHOTO YPOBHS
XapaKTEePUCTHK KOMIIETCHUUH, (QOpMUpYEeMBIX Ha Y4YeOHBIX 3aHATUAX [0 JUCIHILIIMHE
«Merammdyeckue KOHCTPYKIUH, BKJIK0OYast CBAPKY».

«3ayTeHO» — OLIEHKa COOTBETCTBYET MOPOrOBOMY VYpPOBHIO M  BBICTABIIACTCS
oOyuaromiemMycsi, €CIM OH UMEET 3HaHHUs OCHOBHOTO MaTepHaia.
«He 3aureHo» — OIlCHKAa BBICTABISACTCA OOYYArOIIEMYCs, KOTOPBIM HE JIOCTHTaeT

MOPOTOBOTO YPOBHS, TIEMOHCTPUPYET HEMIOHUMAHUE MPOOIEMBbl, HE 3HAET 3HAYUTEILHON 4acTu
MPOrpaMMHOTO MaTepHaia, JOMYCKAeT CYIIECTBEHHBIE OIIMOKHU, HEYBEPEHHO, C OOJIbIIMMU
3aTPYAHECHHUSAMH BBIIOJIHIAET IPAKTUUECKUE 3aJaHHUS.



