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1. HEJU OCBOEHUS JTUCIUIIIUHbI
N3yyenne muctmrmummael «Teopus MmiIaHUpOBaHUS MHOTO(AKTOPHBIX IKCIEPUMEHTOB B
MaIIMHOCTPOEHUW» HaIlpaBIeHO Ha JocTwkeHue cueayroumx unened OIIOIT  15.04.05
«KOHCTPYKTOPCKO-TEXHOIOTHIECKOE 00ECIIeUCHHE MAIIMHOCTPOUTEIILHBIX TIPOU3BOJICTBY:!

Kon nenun DopMyIUpOBKa LETU

1 IToAroTOBKa BEIMYCKHHUKOB K HAYYHO-UCCIE008AMENbCKOU OeamenbHOoCmy B O0IacTH
pa3pabOTKM W SKCIUTyaTalldM MAIIHHOCTPOUTEIBHBIX MPOU3BOJCTB, OOBEKTOB U
TEXHOJIOTUH MallTMHOCTPOCHHUS, ICXO/15 U3 3a]a4 KOHKPETHOT'O UCCIIEA0BAHUS; K HAYYHO-
neoazoeuueckou  OesmelbHOCMU, Pa3pabOTKE METOIUYECKOro  OOeCHeucHHs W
NPUMEHEHUIO COBPEMEHHBIX METO0B ¥ METOIMK MPEIOIaBaHusl.

114 [ToaroroBka BBITYCKHUKOB K MPOU3B00CHEEHHO-MEXHON02UYECKOU OesimelbHOCMU TIPH
BBITIOJTHEHUH TIPOU3BOJCTBEHHBIX U MCCIIEIOBATENLCKHUX ITPOEKTOB B PO(ECCHOHANBEHON
00J1acTH, CONPOBOXKACHUIO MX OWM3HEC-NIPOLIECCOB, OCYUECMBIEHUIO OP2AHUZAYUOHHO-
YIPasieH4eckoll 0esamenbHOCmu.

LlenssMu  ocBOeHUS TUCHMIUIMHBI (Momynsi) «Teopus IUIaHUPOBaHHS MHOTO(GAKTOPHBIX
JKCIIEPUMEHTOB B MAIlIMHOCTPOEHUM SIBIISIOTCA:

e 00y4yeHHE CTYyJIEHTOB OCHOBaM IUIAHUPOBAaHUA  (U3MYUECKUX M  YHUCIEHHBIX
JKCIIEPUMEHTOB IS PEILEHUS UCCIIEIOBATEIBCKUX U KOHCTPYKTOPCKO-TEXHOJIOTUYECKHUX
3ajady;

e 00y4yeHHE CTYJACHTOB HaBbIKaM ITOCTPOECHMSI U HCCIIEIOBAHUS MAaTEMaTU4YECKOW MOJENn
TEXHOJIOTMYECKOr0 IpOLEcCa B 3aBUCHUMOCTH OT IIOCTAaBJICHHOM 3aJa4d C LEIBI0 €ro
ONTUMU3ALNY;

e (QopmupoBaHHME Yy CTYJIEHTOB HAaBBIKOB HCIIOJIb30BaHMUSI COBPEMEHHBIX CHCTEM
KOMITBIOTEPHOM MAaTeMaTUKH Ul pealu3allud MaTeMaTH4eCKOIo arrmapara TEOpHUH
IJIJAHUPOBAHUS JKCIIEPUMEHTA, IIOCTPOEHHOTO HAa COYETAHUMH METOJO0B MaTEMaTU4YECKOU
CTaTUCTUKU U METOJOB PEILLIEHUs DKCTPEMAJIbHBIX 3a/a4;

e BOCIIMTAaHUE OTBETCTBEHHOCTH 3a MPOAYKT CBOMX pa3paboToK.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOIT BO

Huctmmummaa  «Teopust  IaHUPOBaHWUS ~ MHOTO(AKTOPHBIX  OKCIIEPUMEHTOB B
MaIIUHOCTPOEHUN» H3y4aeTcs B 1-OM ceMecTpe MOATOTOBKM MAarucTpOB IO HaIPaBJICHHUIO
15.04.05 KoHCTPYKTOPCKO-TEXHOJIOTUYECKOE 00ECTIEUeHNE MAITHHOCTPOUTEIBHBIX POU3BOICTB
Y OTHOCUTCS K 00s3aTeIbHBIM JUCHUIIIMHAM BapuaTtuBHou yacTt (b1.B.O/1.3).

s ycrenmrHoro u3y4eHus NUCHUIUTMHBI «Teopus TUTaHUPOBAHHS MHOTO(MAKTOPHBIX
DKCIIEPUMEHTOB B MAIIMHOCTPOCHUU» CTYJACHTHl TOJKHBI OBITh 3HAKOMBI C OCHOBHBIMHU
MOJIOKEHUSMHU KypcoB «Bricias maremarukay, «MHpopmaTukay.

W3 muctuminiel «Beiciias MaTeMaTHKa CTYEHT JOJDKEH 3HATh:

° MaTPUYHBIA AHAJIU3;
) BEKTOPHBIN aHAJN3;
° OCHOBBI MAaTEeMaTHUUYECKOM CTaTUCTUKU

N3 muctmmuasl «HGOpMATHKa» CTYIEHT AOJKEH 3HATD:
e  CrocoObl ONMUCAHMS U BHJIBI aJITOPUTMOB,
e  CTaHJApTHHIC AITOPUTMBI 00PAOOTKHM MAcCHUBOB (BBOJI, BBIBOJI MAaCCHBOB, MX COPTHUPOBKA,
HaX0XJICHNE MAaKCUMaIbHBIX 1 MUHUMAJIbHBIX 3HAYCHUH );
®  ANTOPUTMBI BBIYMCJICHUU CYMMBI psifia, NMPOU3BEACHUSA pPsia, BBIUMCICHUA C 3aJaHHOMN
TOYHOCTBIO.



° AJITOPUTMBI OpraHu3alliy UTCPAIUOHHBIX BBIYHCIICHUIA.

HI/ICHI/IHHI/IHa ((TGOPI/IH IJIAaHUPOBAHUA MHOFO(l)aKTOpHBIX SKCIICPUMCHTOB B
MAIIMHOCTPOCHUNY ABJISACTCA 4YaCTbIO Onoxa JUCHUILIMH IIOCBAIICHHBIX MAaTEMATHUYCCKOMY
MOACIIUPOBAHUIO IIPOLECCOB, CPEACTB M CHUCTEM MAIIMHOCTPOUTEIIBHBIX IIPOU3BOJACTB C
HCIIOJIb30BAHUEM COBPECMCHHBIX TEXHOJIOTHI MPOBCACHHWA HAYYHBIX HCCHGI[OBaHI/Iﬁ.

3. KOMIIETEHIIMU OBYYAIOLETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCHUIIJIMHBI

[Tocne u3ydyeHus JaHHOW MUCHMILIMHBI CTYIEHT MPUOOpETaeT 3HAHUS, YMEHHS M OIIBIT,
cootBercTBytomue pesyiabrataM OIIOII nanpasienus 15.04.05:

P1, P3, P4 (pacumudpoBka pesynabraroB oOyuenust npuBoautcs B OIIOII nanpaienus
15.04.05).

B pe3ynbraTe 0cBOSHUS AUCHUIUIMHBI O0yYarOLIUICs TOJKEH IEMOHCTPUPOBATh
cleayolue pe3yapTaThl 00ydeHus, cornacyromuecs ¢ popmupyembiM komnetenuusm OITOIT:

CIOCOOHOCTh NIPOBOJWTH AHAIMW3 COCTOSHHUS ¥ JWHAMHKH  (YHKIMOHHPOBAHUS
MAalIMHOCTPOUTCIIBHBIX TIPOU3BOJACTB MW HUX DJBJICMCHTOB C HCIOJB30BAHUCM HAAJICKAIIUX
COBPECMCHHBLIX MCTOJOB W CPCACTB aHAJIM34, YUaCTBOBAThH B pa3pa60TKe MCTOJHUK W IpOorpamMm
UCIBITAaHUH I/I3I[eJII/II71, OJICMCHTOB  MAalIMHOCTPOHUTCIIBHBIX  IMPOU3BOACTB, OCYHICCTBJIATDH
METpPOJIOTHYECKYI0 I[MOBEPKY OCHOBHBIX CPEICTB HM3MEPEHUs IOKaszaTeleil  KadecTBa
BBIIIYCKaeMO#l MPOMYKLUH, HPOBOJUTH HCCICIOBAHUS IOSBICHUS Opaka B MPOM3BOACTBE U
pa3pabaThIBaTh MEPOIIPUSATHS 110 ero coKpaiieHuio u ycrpanenuto (I1K-8):

3HAMb. OCHOBBI IIAHUPOBAHUS (PH3MUECKUX M YHCICHHBIX SKCIIEPUMEHTOB JUIS PEICHUS

UCCIIeIOBATEIbCKUX U KOHCTPYKTOPCKO-TEXHOJIOTHUYESCKHX 3a/1a4;

ymems. TPUMCHATbL MCTOJAbl INNIAHUPOBAHUA OKCIICPUMCHTA IIpU ONTHMH3alHUN

MHOTO(AKTOPHBIX TEXHOJIOTHYECKUX TPOIECCOB;

61ademsb: HABBIKAMH MPUMEHEHUS] COBPEMEHHBIX CHUCTEM KOMITBIOTCPHOH MaTeMaTHKH

JUISL peaii3anii MaTeMaTHYEeCKOTO anrapara TEOPUHU TIaHUPOBAHUS SKCIIEPUMEHTA.

CIIOCOOHOCTH BBITIOJIHATH KOHTPOJIb 32 MCIBITAHUEM TOTOBBIX M3JIENUH, CPEICTBAMHU H
CHCTEMaMH  MaIlIMHOCTPOUTENBHBIX  MPOM3BOJACTB, IOCTYHNAIONMMUA HAa  MPEINPHITHE
MaTepUalbHBIMH ~ PECypCcaMH,  BHEAPCHHEM  COBPEMEHHBIX  TEXHOJOTHH,  METOJOB
MMPOCKTUPOBAHHA, AaABTOMATHU3AllUM W YIIPABJICHUA MPOU3BOACTBOM, JKHW3HCHHBIM [HUKIOM
MMPOAYKIMU U €€ KaYCCTBOM, OLICHUBATH IMPOU3BOACTBCHHLBIC N HCIIPOU3BOACTBCHHBIC 3aTpaThbl HA
obecrnieuenne kauectsa ([1K-12):

3HAQMb. OCHOBHBIC OPraHMU3AI[MOHHBIC M MOCTAHOBOYHBIC ACHEKTHI HKCIEPUMEHTATBHOM
paboTHI, MPUEMBbI aHAIIN3a U 0YOPMIICHHS PE3YIbTaTOB UCCICOBAHHMS;

YMemb.: TIPOBOJIUTH ANPUOPHBIA aHAIHM3 JOCTYIMHON HMH(MOPMAIMH, COCTABIATH IUIAH H
AQHAJIM3UPOBATh PE3YJIBTAThI KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH MTPU OCYIIECTBICHHN KOHTPOIIS
32 UCNBITAHHEM TOTOBBIX W3/CIHH, CPEICTBAMH W CHCTEMaMH MAallHHOCTPOUTEIbHBIX
IPOU3BO/ICTB;

61ademsb: CTaHAAPTHBIMU M SKCIPECCHBIMH METOJaMH OOpPaOOTKH M CTATHCTHYECKOTO
aHaJIM3a Pe3yIbTaTOB KOHTPOJISI M UCIIBITAHUM.

CIIOCOOHOCTD IMPOBOAWUTH HAay4YHbIC OKCIICPHUMCEHTEI, OLICHUBAThH PE3YIBbTATHI
VICCIICIOBaHN, CPAaBHUBATh HOBBIC HSKCIIEPUMEHTAIbHBIC JaHHBIE C JaHHBIMHA HPUHSATHIX
MO[[eJIeﬁ Ui IPOBCPKU HUX aICKBATHOCTHU W TIPHU HCOGXO[[I/IMOCTI/I npeajaratb USMCHCHUA JJIA
yIIydliCHUusd MOHCHCﬁ, BBIIIOJIHATE MATCMATHYCCKOC MOJACIMPOBAHUC IMPOLECCOB, CPCACTB U



CHCTEM MAaIIMHOCTPOUTEIbHBIX MPOU3BOJCTB C MCIOJIB30BAHHMEM COBPEMEHHBIX TEXHOJIOTUH
NPOBE/ICHUS] HAYYHBIX HCCIECIOBaHUHU, pa3pabaThIBaTh TEOPETHUECKUE MOJEIH, MO3BOJISIOIINE
UCCIJIEIOBaTh KaueCTBO BBIIIYCKAEMBIX H3/EJINH, TEXHOJOTMYECKUX IIPOLECCOB, CPEICTB U
CHCTEM MAIIMHOCTPOHUTENbHBIX Mpou3BoAcTB ([1K-16):

3Hamb: COBPEMEHHblE MH(POPMALMOHHO-U3MEPHUTENbHBIE U IPOrPaMMHBIE KOMILIEKCHI
JUIE MOJCTHUPOBAHMUA M HUCCIENOBaHHUS (U3NYECKUX MPOIECCOB, MPOTEKAIOIUX B CIOMKHBIX
TEXHOJIOTUYECKUX CUCTEMAX;

ymemy: TIPUMEHATH METOAbl MaTeMaTUYECKOrO MOJAEIMPOBAaHUSA MJI1 MCCIEAOBAaHUA
(GU3MYECKUX MPOLECCOB, IPOTEKAOIIMX B CIOKHBIX TEXHOJOTHUECKUX CUCTEMAX;

81adems. HABBIKAMH TPUMEHEHHUS COBPEMEHHBIX HH(POPMALMOHHO-U3MEPHUTEIBHBIX WU
IPOrPaMMHBIX KOMIUIEKCOB Ul MOJAEIMPOBAHUA M MCCIENOBaHHUA (PU3MUECKUX IIPOLIECCOB,
IPOTEKAIOIIUX B CJIOKHBIX TEXHOJIOTHYECKUX CUCTEMAX.



4. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHbI

OO01m1ast TpyI0EMKOCTh UCIUTLTHHBI COCTABIISET 5 3a4eTHbIX equaull, 180 gacos.

n/n

Paznen (Tema)
JACLATUTHHBI

CemMmectp

Heuenﬂ ceMecTpa

Bunbt yue6HOit paboThl,
BKJIFOYasl CAMOCTOSITEIILHYIO
paboTy CTyIeHTOB
U TPYZ0EMKOCTh (B yacax)

O6bem
y4eOHOi
paboTsl, ¢
NPUMEHEH

Jlexun
IIpakTuueckue
RAUATIAA
JlabopatopHsie
paboTHI
KonTpoabHbie
NnafOTLY
CPC

KI / KD

HeMm
MHTEPAKTH
BHBIX
METO/IOB
(B yacax /
%)

DopMBbI TEKYLIETO
KOHTPOJIIS
yCIIEBa€MOCTH

(no nedensm
cemecmpa),
¢dopma
IIPOMEXKYTOUHOI
aTTecTaluu

Paznmen 1

OCHOBHBIE OIIPECICHHS.
[MTapametp ontumuzanuu (GyHKIMS
OTKJIMKa), (hakTopsl, TpeboBanus,
npeabsBIsIeMbIE TIPH BBIOOpE
(akTOpOoB U K (DYHKIUH OTKIIHKA.
[TonnHOMMHAIBHBIE MOJICIIH,
NPUHIUIIBI BEIOOpa MOJIETIH.

12

2/50%

1.2

[omHBIN aKTOPHBIA SKCIICPUMEHT,
MpaBHJIa MOATOTOBKH MATPHUIIBI
TUTAaHWPOBAHUS TTOJTHOTO
(haKTOpHOTO SKCIEPUMEHTA.

12

2/50%

13

JpoOHBIH (aKTOPHEIA
IKCIIEPUMEHT, MIPABHUIIA TOJTOTOBKH
MAaTpPHIbI IJIAHUPOBAHUSI [TOJTHOTO
(hakTOPHOTO PKCIIEPUMEHTA,
reHEepUPYIOIINE COOTHOLICHUS U
OIIPEICTISIONINE KOHTPACTHI,
CBOMCTBA MaTpulbl MMOJHOTO U
JIpOOHOro (haKTOPHOTO
JKCIIEPUMEHTA.

12

2/50%

Peittunr-
KOHTpOJIb Nel

Pasnen 2

BapuaHThl 1y0GiipoBaHus U
HOPSIOK IIPOBEJCHUS OIBITOB B
sKkcnepuMenTe. [lopsaok
00paboTKU pe3yIbTaToOB
IKCIIEPHUMEHTA [IPH PAaBHOMEPHOM
JyOJNMpPOBAaHMY OIIBITOB.

12

2/50%

2.2

O0paboTKa pe3yIbTaToB
AKCTIEPUMEHTA NPU
HEpaBHOMEPHOM JTyOJIMpOBaHUN
OTIBITOB.

10

12

2/50%

2.3

O06paboTka pe3yIbTaToOB
SKCIEPUMEHTA MPH OTCYTCTBUHU
JyOJTMPOBAHUS OTBITOB.

11-
12

12

2/50%

Peiitunr-
KOHTpOJH Ne2

Paznea 3

O06paboTka pe3yIbTaToB
JKCIIEPUMEHTA IIPH OTCYTCTBHU
JTyOJIMPOBAHMSI OTIBITOB.

12

2/50%

3.2

ITouck ycnoBHOro ontumyma
(YHKIIMH OTKJIMKA METOZOM
HEOIPEeeNIEHHBIX MHOXKHUTENEH
Jlarpanxa.

12

2/50%

3.3

MeTo A Bokca-
ONTUMU3ALINU

IIpumenenue
Yuicona JUTSE
(YHKIINY OTKIIMKA.

17-
18

12

2/50%

PeitTunr-
KOHTpOJIb Ne3

HUTOI'O

18 |18 108

18/50%

DK3aMeH




Jlexuuu

Tema 1. OcHoBHble omnpenenenus. I[lapamerp ontumuzanuu (QYHKIHS OTKIIHMKA),
daxTopsl, TpeOoBaHUs, TpeAbABISEMbIE NpPU BBHIOOpPE (AKTOPOB M K (PYHKIUH OTKIHUKA.
[TonmHOMMHATIBHBIE MOJIEH, IPUHIUIIBI BBIOOPA MOJEIH.

Tema 2. IlomHbld (aKTOPHBIA OSKCIEPHUMEHT, TpaBWIa MOJTOTOBKH MAaTPHIIbI
IUTAHUPOBAHMSI ITOJHOTO (PaKTOPHOI'O SKCIIEPUMEHTA

Tema 3. JlpoOHBIH (AKTOPHBIA HKCIEPUMEHT, IMpaBHia MOATOTOBKA MAaTPHIIBI
IUIAHUPOBAHMUsI IOJHOIO (PAaKTOPHOTO SKCIEPUMEHTA, TIE€HEPUPYIOIIME COOTHOILIEHUS H
OTIpENeNAIONME KOHTPACThl, CBOMCTBA MATPHUIBI IOJHOTO U JIPOOHOTO  (HaKTOPHOTO
JKCIIEPUMEHTA

Tema 4. Bapuantsl nyOnupoBaHHUS M TOPSAJOK MPOBEACHHUS ONBITOB B AKCIEPUMEHTE.
[Topsinok 06paboTKH pe3ybTaTOB SKCIEPUMEHTA P PABHOMEPHOM JyOJIMPOBAHUH OIBITOB.

Tema 5. OOpaboTka pe3yabTaTOB SKCHEPUMEHTA MPH HEPABHOMEPHOM IyOIMPOBAHUU
OIIBITOB.

Tema 6. OOpaboTka pe3yJabTaTOB O3KCHEPUMEHTA IpPU OTCYTCTBUU JyOJIMPOBAHUSA
OIIBITOB.

Tema 7. Ilomck omnTumMymMa METOAOM JABWXKEHUsS IO TPAaJUEHTy, pacueT KpyToro
BOCXO0>KJICHUS, PEaIN3aL1s MBICICHHBIX OIIBITOB.

Tema 8. Ilouck ycioBHOro onTMMyMmMa (YHKIMHM OTKJIMKA METOJIOM HEONpPEAEIEHHBIX
MHouTenen Jlarpanxa.

Tema 9. Ilpumenenue meroga bokca-YuicoHa s ONTUMH3aLUU YCIOBUN CIIOKHBIX
MHOI'0()aKTOPHBIX MPOLIECCOB.

IIpakTHyeckue 3aHATHSA

Tema 1. Ilonubiii QaxTopHbIl skcnepumeHT. OnpeneneHue (akTopoB, NapameTpa
ontumMu3anuu (QyHKIUM OTKIMKA) M COCTABJICHHWE MATPHIIBl IUIAHUPOBAHUSA (HaKTOPHOTO
skcniepuMenTa. OOpaboTka pe3ynbTaTOB 3KCIEPUMEHTa NpPU PaBHOMEPHOM AyOJIMpPOBaHUU
OTIBITOB.

Tema 2. [Tonubiit pakTOopHBIN 3KCIEpUMEHT. OOpaboTKa pe3yabTaTOB 3KCIIEPUMEHTA MPU
HEPaBHOMEPHOM AYOJIMPOBAHUU OIBITOB.

Tema 3. [TonHblit pakTOopHBIN SKCIEpUMeHT. OOpaboTKa pe3yabTaTOB 3KCIIEPUMEHTA MPU
OTCYTCTBHUH J1yOJIMPOBaHUS OIBITOB.

Tema 4. JIpoGHblit hakTOpHBINH 3KcriepuMeHT. OnpeaeneHue GakTopoB, FTeHEPUPYIOLIETO
COOTHOILIEHUSI U COCTaBJICHHE MAaTPHULbl IIAHUPOBAHUS IPOOHOro (PaKTOPHOTO SKCIIEPUMEHTA.
OO6paboTka pe3yabTaTOB 3KCIIEPUMEHTa MPH PAaBHOMEPHOM JIYOJUpPOBAaHUU OIBITOB, CPAaBHEHUE
C pe3ynbTaTaMu 00pabOTKU MPU MOJHOM (PaKTOPHOM IKCIIEPUMEHTE.

Tema 5. IlpumeHenue wmerona bokca-Yuicona [ ONpEAENIEHUs ONTUMAJIbHBIX
apaMeTpOB PEXKYIIETO HHCTPYMEHTA.

Tema 6. Ilouck yciaoBHOro onTMMyma (DYHKIMHM OTKJIMKAa METOJOM HEONpeAeTIeHHbIX
MHOHUTeNen Jlarpanxka.

Tema 7. Onpenenenuie K03(pPUIMEHTOB YpaBHEHUS PETPECCHH IO OPTOTOHAIBHOMY
1aHy (aKTOPHOTO OKCIIEPUMEHTA, OIpe/eleHHe aJeKBaTHOCTH MOJIEIM U IOCTPOEHHUE
MOBEPXHOCTHU OTKJIMKA.

Tema 8. Omnpenenenne KodhOUIMEHTOB YpPaBHEHHS PETPECCHH 1O poTaTabeTbHOMY
aHy (aKTOPHOrO SKCIIEPUMEHTa, ONpeAeieHHe aJeKBaTHOCTH MOJEIM M IOCTPOEHHE
MOBEPXHOCTHU OTKJIMKA.

Tema 9. IIpuMeHEHHE CHUMILJIEKCHOTO METOAA PEUIEHMs ONTUMHU3ALMOHHBIX 3a7ad
JMHENHOro MPOrpaMMUPOBaHUS Ul TOMCKA YCIOBHOTO ONTUMYMa (DYHKIIMM OTKJIHKA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

OpueHTanus Ha TaKTHYECKUE 00pa30BaTeNIbHbIE TEXHOJIOTUH, SIBJIAIONINECS KOHKPETHBIM
CHocOOOM  JOCTIDKEHHsI Leneld oOpa3oBaHMs B paMKax HAMEYEHHOM CTpaTerndeckoi



TEXHOJNIOTUU. [Ipy YTEeHMHM JEKUMH UCIONb3yeTCs METOJ TMPOOJEMHOTO H3JI0KEHHUS C
UCTIOIb30BAHUEM  WHTCPAKTUBHOM  (OpPMBI  MpOBEACHWs 3aHATHA. [lpu  TpoBeneHUH
71a00paTOPHBIX PadOT MCIIOJIB3YIOTCS MOMCKOBBIM M MCCIEI0BATEIbCKHIT METO/IbI, B TOM YHCIIE,
case study.

Hwke mnpuBomuTcs onmcaHue o00pa3oBATENbHBIX TEXHOJOTUH, 00eCHeunBaIOMINX
JOCTHDKEHUE TUIAHUPYEMBIX pE3yJIbTaTOB OCBOSHHS JucHUILTUHBL. Crnenuduka coueTaHus
METO/I0B ¥ (JOpPM OpraHHU3aLuu 00y4YeHUs oTpaxkaercs B Marpuiie (cMm. Tabdm). [lepeuens MeTonoB
00ydeHust U (HOpM OpraHu3alii 00yIeHHUS MOKET ObITh PACIIUPEH.

Mertoas! u opmbl opranuzanuu odoyuenus (POO)

P00 JlaGopaTtopHubie
Jlexum CPC

MeToms: paboThI
IT-MeTOmBI
Pabora B xoMaH i€ + +
Case study +
Urpa
MeTo/161 TPOOIEMHOT0 00yUeHUSI. +
OOyueHne Ha OCHOBE OIbITa + +
Omnepexatoniasi cCaMoCTOATEIbHAs paboTa +
IIpoexTHBIN METON
ITouckoBEI MeTOT + +
HccnenoBarenbckuit MeTOq + +
Hpyrue meTobl

6. OHEHOYHBIE CPEJACTBA JJISA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAILIMU 11O U'TOI'AM OCBOEHUSA
JUCHUIIVIMHBI U YYEBHO-METOJANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB
Bonpocsl 111 pedTHHI-KOHTPOJIsA
Petimune-konmpons Nel
1. Yro Takoe wmaTemaruueckas Mojenab? KakoBbl OCHOBHBIE JTambl MOJYYEHHS
MaTEMaTHYECKUX MOJENen?
KaxoBbl Ba moaxo/a K U3y4EHHIO CIIOKHBIX CUCTEM U B YEM UX CYIIIHOCTH?
3. Kakue cymecTByloT MoAend JUIsl ONMCAaHUS CHOXHBIX cucreM? Urto Takoe
«IIOJIMHOMUAJIbHASL MOZEIIb)?
4. Yto Takoe «JIaHUPOBAHUE IKCIIEPUMEHTa»?

N

5. Kakue xoHuenuuu (MpUHIUIEBL) JIEKAT B OCHOBE MAaTEMaTUYECKON TEOPUH TJIAHUPOBAHUS
JKCIIepuMeHTa’?

6. KakoBBI OCHOBHBIC MOHSTHS CJIOXKHBIX CHCTEM, K KOTOPBIM OTHOCHUTCS] TEXHOJIOTHUECKUI
npoiiecc?

7. UYrto Ha3bIBaETCS HKCIIEPUMEHTOM, KaKre ObIBAIOT HKCIIEPUMEHTHI?

8. Yto Ha3bIBaeTCs IIIAHUPOBAHHEM HKCIIEpUMEHTA?

9. Yrto 00pa3yer I1aH SKCIEPUMEHTa, YTO Ha3hIBACTCS CIIEKTPOM TUTaHa?

10. Uto Takoe «CHUCTEMHBIN aHaJIN3» U «CUCTEMHbIE UCCIIEIOBAaHU»?

11. Yro Takoe «IKCIEPUMEHT» C HAYYHOW TOUYKH 3PEHHs, KaKOBBI OCHOBHBIC 11U (3a1a4M)
JKCIIepuMeHTa’?

12. TTo xakuM OCHOBHBIM MTPU3HAKAM OCYIIECTBIISETCS KIIACCH(DHUKAIINS YKCTIEPUMEHTOB?

13. B ueM cocTOMT cTpaTerus NpoBeIeHNsI MHOTO(PAaKTOPHOTO dKCIIEpUMEHTa?

14. KakoBa menb pa3pabOTKM M MPUMEHEHHS TEOPUU MATEeMATHYECKOTO IIJIaHUPOBAHUS
9KCIIEPUMEHTOB?

15.Yem xapaktepusyercst oObeKT wuccienoBanus? Jlaiite ompenenenne  (HaKTOpHOMY
IIPOCTPAHCTBY.
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UYto Takoe perpecCUOHHBIE OJNHOMBI U TJI€ OHU IPUMEHSI0TCA?

[Tepeunciure ycnoBus, HEOOXOIUMBIE IS ONpeaesieHrus K03 PUITMEHTOB PerpecCuu.
UYrto Ha3bIBAeTCS MOJTHBIM (PAKTOPHBIM HKCIIEPUMEHTOM?

Kakue Bbl 3HaeTe MeTOJbl aKTUBHOIO 3KcriepuMeHTa. Ha3oBUTE OCHOBHBIE OTIMYUSA
METOJI0B IACCUBHOI'O ¥ aKTUBHOI'O 3KCIIEpUMEHTA?

Kakoii mopsok BbIOOPOB  eHCTByIOHIMX  (DakTopoB, 00NacTH  ONpeAeneHus
JKcIIepuMeHTa’?

Kakoit uMeroT Bu1 ypaBHEHHUs PErPECCUU IIPU OJTHOM (PaKTOPHOM 3KCIIEpUMEHTe?

Urto Takoe IiaH 3KcrepumMeHTa’?

®akTopsl U TpeOOBaHUS, IPEAbSBIIAEMbIC K HUM?

UYro Takoe OTKJIMK WIN KpUTEPUN ONTUMHU3alUN?

Kakue Buapl mnapaMeTpoB onTuUMM3auuu Bbl  3Haere? KakoBbl TpeOoBaHus,
IIpebABISEMBIE K ITApAMETPy ONTUMU3ALUU?
Petimune-xonmpons No2

Yro takoe GyHKIHS OTKIMKA, M KAKOB €€ BU]?

UYro Takoe MOBEPXHOCTb OTKJIMKA, KAKOB €€ I'eOMEeTpHuYecKuil o0pa3, Korjza d4ucio
(akTOpOB paBHO 1BYM?

Yro Takoe OCHOBHOM (HYyJIEBOI) ypOBEHb U3ydaeMbIX (PaKTOPOB, KaK OH OIpeensercs?
Kak ocymiecTBisieTcsi BBIOOp HHTEPBAIOB BapbUPOBaHUS (PaKTOPOB?

UYro Takoe MaTpula MJIAaHUPOBAHUS, KAKOBBI €e CBOHCTBA?

Kak ompexpensiercss 4YMCIO SKCIEPUMEHTOB, HEOOXOMUMBIX [UIA pEaTH3alUdd  BCEX
coueTaHuil ypoBHel GakTopoB?

KakoBbI mpaBuiia mocTpoeHus IIAHOB TOJTHOTO (PAKTOPHOTO SKCIIEpUMeHTa?

ITo xakoii Qopmyne paccuuThIBatOTCA KO3PQUUIMEHTHl ypaBHeHUs perpeccun? UYro
O3HaYaeT YHCICHHOE 3HaYeHHE K0d((HUIIMEeHTa YpaBHEHHUS PErPECCUU U €ro 3HaK?

Kakoli Bu1 uMeeT MaTemarumyeckas MoJeNnb Ul IBYX (akTopoB ¢ yderoMm 3¢dekra
B3aUMOJICHCTBUSA?

CBoiicTBa MaTpHIIbl MOJHOTO (PAKTOPHOTO FKCIIEPUMEHTA.

[TomHbIii  (paKTOPHBINA SKCIIEPUMEHT, NpaBWIa TOATOTOBKM MAaTpPHUIBl TUIAHHUPOBAHUS
HKCIEPUMEHTA.

TpeboBanusi, mpenbsaBiIsieMble IPU BEIOOPE (PAKTOPOB U K PYHKIIMU OTKIIHKA.

Kak mnpousBoguTcs MNOCTpOCHME MATpPUIbl IUIAHUPOBAHUS TOJHOTO (aKTOPHOTO
9KCIIEPUMEHTA, €€ Ha3HaueHHue?

KakoB nopsiiok pacueTr ko3¢ (HUIMeHToB MaTeMaTu4eckoit Moaenu?

Kax mpousBoauTcst onpeneneHne 3Ha4uMOCTH KO3 HUIIMEHTOB perpeccun?

YT0 TaKO€ IIaHBI TIOTHOTO (hAKTOPHOTO YKCIEpUMeHTa 3X?

[Topsnox 0OpaOOTKM pe3ynbTaTOB 3KCHEPUMEHTAa MpPU PABHOMEPHOM AYyOJIMPOBAHUU
OTIBITOB.

BapuanTts! 1y6nvpoBaHus ¥ OPAI0OK MPOBEACHUS ONBITOB B AKCIIEPUMEHTE

O06paboTka pe3yabTaTOB SKCIIEPUMEHTA ITPU HEPABHOMEPHOM JyOJIMPOBAHUH OIBITOB.
O06paboTka pe3yabTaToOB SKCIEPUMEHTA MPU OTCYTCTBUH TyOIMPOBAHUS OIBITOB.

KakoB cy1iecTBeHHBII HEJJOCTATOK MOJTHOTO (PaKTOPHOT'O 3KCIIEpUMEHTa?

Uro Takoe «1poOHbIe» PEIIuKY, KakoBa uxX 3(h(PpeKTUBHOCTH?

[TocTpoeHne MaTpuilbl APOOHOTO (GaKTOPHOTO IKCIIEPUMEHTA, JPOOHBIE PETLTUKU?
Pa3pemaromas crnocoOHOCTh JpOOHOW  PEMJIMKH, TEHEPUPYIOIee COOTHOIICHUE,
OTIpEAEIAIOIUI KOHTpacT?

. Kpyroe BocxoxkaeHue o noBepXHOCTH OTKJIMKA?

Petimune-xonmpons No3

ITouck ycnoBHoro ontumMymMa (QYHKIIUH OTKJIMKA METOJOM  HEOIPEIACICHHBIX
MHOXxUTENeH Jlarpanxa.

OnuimmTe miaH HaXx0XKACHUS MOCTPOYHON AUCTIEPCUU BBIXOAHOMN BETUYMHBI?

Jyis 9ero Hy)XHO pacueTHoe 3HaueHue kodddummenta KoxpeHa u kak oH HaXoauTCs?
Uto Takoe kputepuii CThIOJIEHTA U T/I€ OH UCTOJIb3YeTCs?



5. Kakum 006pazom npoBOAXTCS MPOBEPKA TMIOTE3bI aACKBATHOCTH MOTYy4aeMoi Moienn?
6. UYewm onpenensiercs F-xpurepuit duiiepa u Kak ero NpuMeHsI0T?
7. Kakwue cymecTByIOT METO/IbI JJIsi COKPAILIEHUSI YUCIIA ONIBITOB?
8. B kakux cimydasx nenecoodpa3Hee UCoyib30BaTh MeTo bokca-Yuncona?
9. Yro Takoe KOHIEHIIHS PAaHAOMHU3AINN U B YEM €€ CMBICIT?
10. Yto Takoe KOHLEIIHS PeTTUKAINH?
11. KakoB cMBICJI KOHIIETIIUHU TTOCIE0BATEIHLHOTO BBIMOIHEHUS IKCIIEPUMEHTA?
12.B  4yeM CyUIHOCTh KOHIENIMM ONTUMAJIBHOTO  HCHOJB30BAaHUS  «(PaKTOPHOTO
npoctpancTBa»? KakoBbl 3Tarbl BEITOJIHEHUS YKCIEPUMEHTATBHBIX UCCIIEI0BAHUMN?
13. Kakoii BuJ uMeeT MmaTeMaTuyeckas Mojiejb, CoiepKalias KBaJIpaTuuHbIe YWICHbI?
14. Yo Takoe KpUTEpUU ONTUMAIBHOCTH IJIAHOB SKCIIEPUMEHTOB?
15. KakoBo Ha3HauyeHUE IJIAHOB BTOPOTO MOpsiaKa?
16. Kakuie moaxo/1bl CYIIECTBYIOT IIPH PEIICHUU ONTUMHU3AINMOHHBIX 3a/1a4?
17. Kakue cymecTByrOT METOJIBI TIOUCKA IKcTpeMyMa? B yem ux cymHocTh?
18. Kak ocy1iecTBisieTCs ONTHMH3AINS METOJI0M KOMITO3UITMOHHOTO IIaHupoBaHus bokca-
VYuncona?
19. B ueM coCTOHT CyTh AUCIIEPCUOHHOTO aHAIN3a?
20. Yro Takoe Aucrepcusi BOCIPOU3BOAUMOCTH?
21. Kakue XapakTepUCTUKHA PACCUYUTHIBAIOTCS MTPH BBIITOJIHCHUHU JUCIIEPCHOHHOTO aHaIn3a’?
22. Yro ouenuBaetcs kpurepuem Koxpena, u kak oH onpenensercs?
23. Yto oueHuBaet kpurepuii Ouiepa, U Kak OH PaCCYUTHIBACTCS ?
24. Kakum o00pa3oM MPOU3ZBOJIUTCS HUHTEPIIPETAlds PE3YJIbTaTOB 3KCIEPUMEHTAIbHBIX
WCCTIEOBAHUH TIPU MOUCKE ONTUMYyMa?
25. O yeM CBUETENIbCTBYIOT BEIMUMHBI KOA()(PUIIMEHTOB YpaBHEHHs PEIPECCUH U UX 3HAKU?
Bonpocsl k 3k3ameny
1. Yto takoe maremaTuieckas Mojeib? KakoBbl OCHOBHBIE ATalbl MOTYYSHHUS] MATEMAaTHYECKUX
Mojienei?
2. KakoBblI /1Ba 10/1X0/1a K U3YYEHUIO CIIOKHBIX CUCTEM U B YEM UX CYIIHOCTH?
3. Kakue cymecTByrOT MOJIETH IS ONUCAHUS CIIOKHBIX cucTeM? UTO Takoe «IOJTMHOMHATBHAS
MOJENLY?
4. YTO Takoe «IIaHUPOBAHUE IKCTICPUMEHTA»?
5. Kakue xonuenmuu (MpUHIUIBI) JIEKAaT B OCHOBE MaTeMaTHYEeCKOW TEOpUU TIAaHUPOBAHUS
JKCIIepUMeHTa’?
6. KakoBbl OCHOBHBIC TOHATHUS CJIOXKHBIX CHCTEM, K KOTOPHIM OTHOCHTCS TE€XHOJOTHYECKHIA
nporiecc?
7. Uto Ha3bIBAaETCS IKCIEPUMEHTOM, KaKue ObIBAIOT YKCIIEPUMEHTHI?
8. Uro Ha3bIBaeTCs TUIAHUPOBAHUEM DKCIIEPUMEHTA?
9. Yto obpazyeT miaH KCIepUMEHTa, YTO Ha3bIBaeTCS CIIEKTPOM IjIaHa?
10. Yto Takoe «CUCTEMHBIM aHAIU3» U «CUCTEMHBIE UCCIIEAOBAHUI?
11. Yro Takoe «IKCIEPUMEHT» C HAYYHON TOYKH 3pPEHHs, KaKOBBI OCHOBHBIC IIENH (3a/71a4M)
JKCIIepUMeHTa?
12. Tlo xakuM OCHOBHBIM MPU3HAKAM OCYIIECTBIISIETCS KJIaCCU(UKAIIHS SKCTIEPUMEHTOB?
13. B gem cocToHT cTpaTerus NpoBeACHHS MHOTO()AKTOPHOTO YKCIIEPUMEHTa?
14. KakoBa menp pa3paOOTKM H TPUMEHEHHS TEOPUHM MATEMATHYECKOTO IUIaHWPOBAHUS
AKCIIEPUMEHTOB?
15. Yem xapaktepusyercs o0O0BeKT wuccrnenoBanus? [laiite omnpenenenue dakTopHOMY
IIPOCTPAHCTBY.
16. Uro Takoe perpecCHOHHBIE MOJMHOMBI U TJI€ OHU TPUMEHSIOTCS?
17. Tlepeuncnute ycnoBUs, HEOOXOIUMBIE JIJIsl oTpeieeHusT KOd(DPHUITUEHTOB perpecCcu.
18. Uro Ha3bIBaeTCs MOJHBIM (PaKTOPHBIM SKCTIEPUMEHTOM?
19. Kakue BBl 3HaeTe MeETONbl AaKTHMBHOIO OJKclepUMeHTa. Ha30BUTE OCHOBHBIE OTJIWYHS
METO/IOB IMACCUBHOTO M aKTUBHOT'O 3KCIIEpUMEHTA?
20. Kaxoii mopsiiok BEIOOPOB ACUCTBYIOMIMX (PAKTOPOB, 00J1aCTH OMPEICTICHUS SIKCIIEpUMEHTA?



21. Kakoi uMeroT BU ypaBHEHHS PETPECCHH MPH MOJTHOM (haKTOPHOM SKCIIepUMEHTe?

22. Yto Takoe IUIaH dKCIepUMeHTa?

23. ®axTopsl ¥ TpeOOBAHUS, IPEIBABIIEMbIC K HUM?

24. Yo TaKkoe OTKJIMK WM KPUTEPHHA ONITUMHU3AIUHN?

25. Kakwue Bupl mapamMeTpoB ONTUMH3AIMU Bbl 3HaeTe? KakoBbl TpeOOBaHUS, MPEIbBIsEMbIC
K [IapaMeTpy ONTUMHU3ALMU?

26. Yro Takoe (hyHKIHS OTKIIMKA, H KAKOB €€ BUJ?

27. Yro Takoe MOBEpXHOCTh OTKIIMKA, KAKOB €€ TeOMeTpUUYecKHii 00pa3, Korzaa 4nuciio GakTopoB
paBHO IByM?

28. Uto Takoe OCHOBHOU (HYJIEBOW) YPOBEHb H3y4aeMbIX (PaKTOPOB, KaK OH ONPEACIISIeTCs?

29. Kaxk ocymiecTBisieTcsi BBIOOp MHTEPBAIOB BapbUPOBAHUS (PAKTOPOB?

30. Yro Takoe MaTpula IJIAHUPOBAHUS, KAKOBBI €€ CBOWCTBA?

31. Kak ompenensieTcsi YMCIO SKCIIEPUMEHTOB, HEOOXOAUMBIX Ul peau3allii BCEX COUCTaHUN
ypoBHEH pakTopoB?

32. KakoBbI mpaBujia MOCTPOCHUS TUIAHOB MOJTHOTO (PaKTOPHOTO IKCIIEPUMEHTA?

33. Ilo kaxoii (hopMmysie pacCUMTHIBAIOTCS KOAPPHUIUEHTH! ypaBHeHUs perpeccun? YTto o3Havyaer
YHCIICHHOE 3HaYeHHEe Kod(ppunmenTa ypaBHEHHUS PETPECCHH U €T0 3HAK?

34. Kakoii BHUJI MMeeT MareMarudeckas Mojenb Ais ABYX (akTopoB ¢ ydeToMm 3ddekra
B3aUMOJEICTBUA?

35. CaolicTBa MaTpHULbI TOJHOTO (PaKTOPHOI'O SKCIIEPUMEHTA.

36. IlonHbld (aKTOPHBIA HSKCHEPUMEHT, TMpaBWJa IMOATOTOBKH MAaTpPUIBl TUIAHUPOBAHUS
9KCHEPUMEHTA.

37. TpeGoBanusi, MpebsIBIIEMbIe IPU BBIOOpE (PAKTOPOB M K (QYHKIIMH OTKIIMKA.

38. Kak npou3BOIMTCS TOCTPOCHHWE MATpHUIbl IUJIAHUPOBAHUS IOJHOTO  (PaKTOPHOIO
IKCIIEpUMEHTA, €€ Ha3HaueHHe?

39. Kakos mopsiiok pacyeT Ko3p(HUIIMEHTOB MAaTEMAaTHIECKOW MOIETH?

40. Kak nmpou3BOJUTCS ONpPeIeTCHUE 3HAYUMOCTH K03 PHUIIMEHTOB perpeccuu?

41. Yro TaKoe MIaHbI HONHOTO (paKTOPHOTO FKcriepuMenTa 32

42. Tlopsinok 00pabOTKH pe3ylbTaTOB JKCIHEPUMEHTa TpPHU PABHOMEPHOM JIyOIMpPOBAHUU
OTIBITOB.

43. BapumaHTbl 1yOIMpOBaHUS U TOPSIOK IPOBEIECHUS OTBITOB B DKCTIEPUMEHTE

44, OO6paboTKa pe3ysbTaTOB HKCIEPUMEHTA IIPU HEPABHOMEPHOM AYOJIUPOBAHUU OIIBITOB.

45. O0paboTKa pe3yabTaTOB dKCIIEPUMEHTA NPU OTCYTCTBUU JyOIMPOBAHMS OIBITOB.

46. KaxoB cymiecTBeHHBIH HEIOCTATOK MOJHOTO (haKTOPHOT'O SKCIIEPUMEHTA?

47. Yto Takoe «IpoOHbIE» PEIUIUKH, KaKoBa UX 3PPEKTUBHOCTH?

48. TloctpoeHue MaTpullbl APOOHOTO (PaKTOPHOTO HKCIIEPUMEHTA, APOOHBIE PEIUIUKU?

49. Paszpemraromasi  CIIOCOOHOCTH  IPOOHOW  pEIUIMKH, TeHEPUPYIOIIee COOTHOIIEHHE,
ofpeneNnsomuil KoHTpact?

50. Kpyroe BOCX0XkKIE€HHUE 110 TIOBEPXHOCTH OTKIINKA?

51. Tlouck ycnoBHOro onTUMyMa (YHKIMH OTKJIMKA METOJIOM HEONpPEeIENCHHBIX MHOXHTEIeH
Jlarpanxa.

52. OnumuTe MIaH HaXOKJIEHUS MOCTPOUYHOM JUCIIEPCUU BBIXOJHON BETUYHUHBI?

53. Jlns "ero Hy)XKHO pacueTHoe 3HaueHue kodpdunmenta KoxpeHa u kak OH HAXOTUTCS?

54. Yro takoe kputepuii CTbIOJICHTa U IJI€ OH UCTIONb3YyeTCs?

55. Kakum 00pa3om npoBOIUTCS MPOBEPKa TMIOTE3bI a€KBATHOCTU MOJy4aeMoi Moieu?

56. Yem ompenensiercst F-kputepuit @uiepa u kak ero npuMeHs0T?

57. Kakwue cymecTByrOT METOIBI JJIsl COKPAIICHHS YHCIIa OTBITOB?

58. B kakux cimyyasx nenecooOpasHee UCIOIb30BaTh MeTo]1 bokca-Yuicona?

59. YTto Takoe KOHIICTIINS PAHIOMH3AIIUN B B YEM €€ CMBICIT?

60. Yro Takoe KOHIENHUS peIuInKauu?

61. KakoB cCMBICII KOHLIETIIIUH [TOCIIEI0BATEIbHOIO BBIIOJIHEHNUS SKCIIEpUMEHTa?

62. B yem cymHOCTh KOHLEMIMH ONTUMAIBHOTO UCIOIB30BaHUS «(DaKTOPHOTO MPOCTPAHCTBA»?
KaxoBBI 3TaIbl BHITOJIHEHUS YKCIIEPUMEHTAIBHBIX UCCIEAOBAHNN?



63. Kakoii Bu1 umMeeT MareMaTHueCKasi MOJIENb, COAepKaIasi KBaJApaTUYHbIC YICHbI?
64. Uto Takoe KpUTEPUH ONTHUMAIbHOCTH IJIAHOB SKCIIEPUMEHTOB?
65. KakoBo Ha3HaueHHE TUIAHOB BTOPOTO MOpsiAKa?
66. Kakue moaxo/sl CylIEeCTBYIOT IPU PELUICHUH ONTUMH3AIMOHHBIX 3a1a4?
67. Kakue cymiecTByIOT METO/IBI MOMCKA dKcTpemyMa? B ueM ux CyIHoCTh?
68. Kak ocymiecTBisieTcs ONTUMHU3ALUsA METOJOM KOMITO3MIIMOHHOTO IUIaHMpoBaHus bokca-
VYuncona?
69. B ueM cocTOUT CyTh IUCIIEPCHOHHOTO aHamu3a’?
70. Yro Takoe aucriepcus BOCIPOU3BOAUMOCTH?
71. Kakue xapakTepUCTUKH PAaCCUMTHIBAIOTCS MPHU BHIMOJIHEHUH JUCIEPCUOHHOTO aHanu3a?
72. Yro onenuBaetcs kputepueMm Koxpena, u kak oH onpezensiercs?
73. UYro ouenuBaeT kputepuii duiepa, 1 Kak OH PaCCUUTHIBACTCS?
74. Kakum 00pa3oM TpOM3BOIUTCA HMHTEPIPETALUS PE3YIbTaTOB AKCIEPHUMEHTAIBHBIX
WCCIIEIOBAHUH TIPU TTOMCKE oNTUMyMa?
75. O 4eMm CBHIETENBCTBYIOT BEIMYHHBI KOA((GUIIMEHTOB YpaBHEHHS PETPECCUU B UX 3HAKH?
3aaum K 3K3aMeHy
1. Ucnone3ys  kputepuit  CTbIOJEHTa  INPOBEPUTH  CTATUCTUYECKYI0  3HAYUMOCTh
KO3 PUITMEHTOB perpeccuu:
Y = 4,458 + 0,161x1 + 0,151x; - 0,006 X3 + 0,024 X4,
Jlucrnepeus mapamerpa ontuMimsanuu Sy? = 0,124,
UYwucno onbiToB B MaTpulle miianupoanus N = 8.
Yucno napaisienbHbIX OMbITOB N = 2.
2. Hcnons3ys xpurepuit @uiiepa npoBEPUTH aIEKBATHOCTh MOJIEIIH:
Y =83,1+20x1+ 11,92 — 5,1 X3— 9,4 Xa.
Bce ko3 hUnneHTs CTaTHCTHYECKN 3HAYUMBI.
Jlucrepcus mapaMeTpa onTuME3anuy Sy? = 4 ipu uncie creneneii ceobomsl f = 2.
Marpu1a niiaHupOBaAHNS

Ne ombITa [Topsnox X0 X1 X2 X3 X4 y
peanu3aiu

1 4 + + + + 100
2 3 + - + + - 81
3 8 + + - + - 95
4 5 + - - + + 36
5 7 + + + - - 130
6 2 + - + - + 69
7 1 n + - - + 90
8 6 + - - - - 64

3. IInan OKCIICPUMCHTA, C€TO IATUKPATHAA peain3alusd IMPEACTaBIICHA B Ta6nnue.

HOMED

CTPOKH Huknbt 21||Z2||z3|| Z4 || Z5 || Ze Z7 Pesynbratsl, kOM

° ke k] (Vo | Yaz [ Yo [ Yoo | Yo |

]II@[ -+ + 1 - linalli05][13.8][140( 121
-IIIEIIIDDI - |- L+ ][+ [[28.2][27,4][15,2][16,8][19,2]
[ 3 Jellel2][aa]- - 0+ 0= 10+ J[a0.8][ 93 J[11.6][121][ 9.8 ]
[ el le]l 0 00 10 - [as8][29.6][22.0][22.8][20.7]
IR EHBREARERE |[12.9][12,8][13,6][15,2][14,0]
6 125|512+ ][]0+l [12.0][11.6][142][13.4][125]
AN 9 | 3 [ |[15.1][14,8][16,8][18.1][17,0]
[ ]Il 01+ 1[235][11.0][143][27,0][16.2]

Haiitu koappumenTs! perpeccuu U ONpeaeaTuTb UX 3HAYUMOCTb.
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4, CoCTaBUTh MAaTPHIIBI TTONYPEINTHKH 247 17151 onpe/ieNsiomux KOHTPacToB
1= X1 X2 X3 X4 1=X1X2Xa

5. W3 nucra muionianeio 4@ M3roTOBUTH MapasuIeIeHIe]l, UMEIONINA HAnOOIBIIHI 00hEM.
Onpenenutp JIMHY, BBICOTY W HIMPUHY MapajuieieNuIieia MMOUCKOM YCJIOBHOTO ONTHMYyMa

(YHKIINU METOJIOM HEOIIpeIeIeHHBIX MHOKUTeNeH Jlarpanxa.

6. ITnanH sKcniepyuMeHTa NPEICTaBIIECH B TaOIHLIE.

ManI/II_Ia IMJIAHUPOBAHUA U PC3YJIbTATLI OILITOB

Ne ormeiTa X0 X1 X2 X3 X4 X5 Y, MUH
1 + - - - + - 34,7
2 + + - - - + 29,8
3 + - + - - + 42,5
4 + + + - + - 39,2
5 + - - + + + 35,5
6 T T _ + - - 16,7
7 + - + + - - 31,0
8 + + + + + + 39,5
No ombITa B IEHTpE TIaHA Yu
1 33,1
2 33,5
3 34,0
4 33,8

Haiiti k03(ppuieHTsI perpeccuu 1 ONpeeIuTh UX 3HAUUMOCTb.

7. IInan OKCIICPUMCHTA IMPEACTABIICH B Ta6n1/1ue.

ManI/II_Ia IJIAHUPOBAHUA U PE3YJIbTATEHI OIILITOB

Ne ombiTa X0 X1 X2 X3 X4 X5 Y, MUH
1 + - - - + - 34,7
2 + + - - - + 29,8
3 + - + - - + 42,5
4 + + + - + - 39,2
5 + - - + + + 35,5
6 T + - + - - 16,7
7 n N T + - - 31,0
8 + + + + + + 39,5
Ne ombITa B IEHTpE I1aHa Yu
1 33,1
2 33,5
3 34,0
4 33,8

YpaBHEHHE perpeccuy UMEET BUIL:

Y=33,625-2,3X1+4,45X2-2,925X3+3,625X4+3,225Xs.

[TpoBepuTh aieKBaTHOCTH MOJIENH 11O KpuTepHto duiepa.

8. Monens:

Y =83,1+20x1+ 11,9%2 - 5,1 X3 —9,4 X4
OHpeI[eJII/ITL 3HAYCHUA (baKTOpOB X1 X2 X3 Ha NEPBLIX TPEX MIarax Kpyroro BOCXOXKICHHA.

Br1Opannslii mar ABrxkeHus 1uist paxrtopa X2 A = 10.

YpoBHM U UHTEPBaJIbl BapbUPOBaHUs (HAKTOPOB

HaunmenoBanue DakTopbl

Xl X2 X3 X4
OCHOBHOW yPOBEHb 0,40 840 60 -
MHTepBan BappUPOBaHUS 0,15 100 60 -
Bepxuuii ypoBeHb (+) 0,55 940 120 I'paduTOBEIN TUTEIH
Hixauii ypoBeHb (-) 0,25 740 0 IITamMOTHBIHN TUTETH




ConepxxaHnue caMOCTOATEJBHOM PadOTHI CTYACHTOB 10 JMCIUIIIHHE
[Tepevyensr HaydHBIX MPOOJIEM U HANIPABICHUN HAYYHBIX UCCIEIOBAHUI:
BrrsBiienue TOMUHUPYIOMIKX (PAKTOPOB C MMOMOIIBIO METO/Ia PAHTOBOM KOPPEIIALNY,
[Tpumenenue o1HOGAKTOPHOTO AUCIIEPCUOHHOTO aHaIKM3a AJis BbISIBICHUS (PaKTOPOB,
OKa3bIBAIOLINX BIUSHUE HA (PYHKLIUIO OTKIIHKA;
MeToa cBepXHACHIIIEHHBIX IIJIAHOB JIJIsl BEISIBJICHUS IOMHUHUPYIOIINUX (PAKTOPOB.
Tembl, BBIHOCMBIE HAa CAMOCTOSATEIbHYIO ITPOPabOTKY:
OpTOTOHAJIbHBIE IJIaHbl (PAKTOPHOTO IKCIEPUMEHTA,
onpezaeneHue KOIPQPUIMEHTOB ypaBHEHUS PErpeccud IpPU OPTOrOHAJIBHOM IIIaHe
(bakTOpPHOTO IKCIEPUMEHTA
ONpeIC/ICHUE AaJEKBATHOCTH MOJEIU M IIOCTPOEHHE IOBEPXHOCTU OTKIMKA IIpH
OpPTOTOHAIBHOM IUTaHe (PAKTOPHOTO SKCIIEPUMEHTA
poTtarabesnbHble MIaHbl (PAKTOPHOTO IKCIIEPUMEHTA;
ormperneneHue Kod()(UIIMEHTOB YpaBHEHHUS pErpeccud NpU pPOTaTadeTbHOM IUIaHE
(aKTOPHOI0 IKCIEPUMEHTA
OmpejieNieHue aJeKBaTHOCTH MOJETU M IOCTPOCHHE MOBEPXHOCTU OTKIUKA MIpU
poTaTabenbHOM I1aHe (GaKTOPHOTO IKCIEPUMEHTA
[IPUMEHEHUE CUMIUIEKCHOIO METOJa PEeUIeHHMs] ONTUMH3ALUOHHBIX 33Jad JIMHEHHOIo
IPOTPaAMMHUPOBAHUS JUISI TOUCKA YCIOBHOTO ONITUMYMa (DYHKIIUU OTKJIMKA.

7. VUEBHO-METOJIWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHMUILIAHBI

a) OCHOBHasI TuTepaTypa (3NMEeKTPOHHO-OnbnoTeunas cucrema Bal'Y):

1.

2.

3.

4.

Bopo6séB A.JI. [InanupoBanue U OpraHu3anusi SKCIEPUMEHTA B YIPABICHUN Ka4e€CTBOM
[DnexTpoHHBIN pecype]: yuebHoe mocobue/ BopoObér A.JL., Jlro6umor M.U., Kockix
JI.A.— DnekTpoH. TekcToBble JaHHble.— OpeHOypr: OpeHOyprckuil rocy1apcTBEHHbBIN
YHUBEPCUTET, ObC ACB, 2014.— 344 cC— Pexum JIOCTYyTIa:
http://www.iprbookshop.ru/33648.

Koctun B.H. Teopus sxcniepumenTa [ DnekTpoHHBIN pecypc]: yueOHoe nmocooue/ Koctun
B.H., Ilannue B.B.— OnexktpoH. TekcroBble AaHHble.— OpeHOypr: OpeHOyprckuit
rocynapctBeHHblil  yHuBepcuter, ObC ACB, 2013.— 209 c.— Pexum pocryna:
http://www.iprbookshop.ru/30132.

CratucTtuyeckue MeToJ]ibl 00pabOTKH 3KCIEPUMEHTABHBIX JaHHBIX C HCIOJIb30BAHUEM
nakera MathCad: Yue6noe nocooue/d.M.Kapmanos, B.A.OctpeitkoBckuii - M.: KYPC,
HUL] UHOPA-M, 2015. - 208 c.: 60x90 1/16 (Obnoxka) ISBN 978-5-905554-96-4,
http://znanium.com/catalog.php?bookinfo=508241.

[TomoB A.A. OnTumanbHOE IJIAHUPOBAHUE SKCIEPUMEHTA B 33Jayax CTPYKTYpPHOU M
napamMeTpruIecKol UACHTH(UKAIIUU MOJENe MHOTO(AKTOPHBIX CUCTEM [DIEKTPOHHBIN
pecypc]: moHorpadus/ [lonmoB A.A.— DNeKTpOH. TEKCTOBbIe NaHHbIe.— HoBocuOUpCK:
HoBocuOupckmii rocynapcTBeHHBI TexHUYecknid yHuBepcuteT, 2013.— 296 c.—
Pexum noctyna: http:// www.iprbookshop.ru/45413.

0) momoJHUTENbHAS TUTEpaTypa (IIEKTPpOHHO-OnOMroTeuHas cucrema Bial'Y):

1.

2.

boiiko A.®. Teopus miaaHUpPOBaHUS MHOTO(PAKTOPHBIX IKCHEPUMEHTOB [IIEKTPOHHBIN
pecypc]: yuebnoe mocobme/ boiiko A.®D., BoponkoBa M.H.— DnekTpoH. TEKCTOBbIE
nanHsle.— benropoa: benropoackuii rocyapCcTBEHHBIM TEXHOJIOTUYECKUN YHUBEPCUTET
um. B.I. Iyxoa, DOBC ACB, 2013.— 73 c— Pexum pgocryna:
http://www.iprbookshop.ru/28403.

[InanupoBaHue W OopraHU3aIMs AKCIEPUMEHTA [DJIEKTPOHHBIN pecypc|: METOAMYECKHe
yKa3aHUs K MPAKTHUYECKUM 3aHATHUSAM Uil CTYJCHTOB, OOy4aromUXCs MO HAINpPaBICHUIO
noarotoBku 221700 «CraHmapTuzanuss U METPOJIOTHS) — IJIEKTPOH. TEKCTOBBIC
naHHble.— M.: MOCKOBCKUI rOCYy1apCTBEHHBIN CTPOUTENbHBIN yHUBEpcUTET, Al [1u Op
Memua, ObC ACB, 2014.— 83 ¢c.— Pexxum mocryma: http://www.iprbookshop.ru/25512.



http://www.iprbookshop.ru/33648
http://www.iprbookshop.ru/30132
http://znanium.com/catalog.php?bookinfo=508241
http://www.iprbookshop.ru/28403
http://www.iprbookshop.ru/25512

3.

4.

5.

[InanupoBaHue W OpraHu3anus SKCIEPUMEHTa [DIEKTPOHHBIM pecypc]|: METOAMUYECKHE
ykazanusi/ — OnekTtpoH. TekctoBble naHHbie.— CII0.: Cankrt-IleTepOyprekuit
rOCY/IapCTBEHHBIN apXUTEKTYpPHO-CTpOUTENbHbIN yHUBepcuteT, DbC ACB, 2014.— 55
¢.— Pexwum mocryna: http://www.iprbookshop.ru/30012.

[Topces E.I'. Opranuzaiusi 1 IUIAHUPOBAHUE SKCIEPUMEHTOB [DIJIEKTPOHHBIN pecypc]:
yaueOHoe mocobue/ IlopceB E.I'— DnekTpoH. TekcToBbIe naHHbIe.— HoBocuOupck:
HoBocubupckuii rocymapctBeHHbld TexHudeckuid ynusepcurer, 2010.— 155 c.—
Pexxum moctyma: http://www.iprbookshop.ru/45415.

I'yces B.I'. Teopuss u mpakTuka IUIAHUPOBAHHUS MHOTO(DAKTOPHBIX SKCIHEPUMEHTOB :
[yaeOHOEe TocoOue 1Mo M3ydeHus Kypca Juisi MarucTpanToB M acnupanToB] / B.I'. I'yces

Brnagumupckuit  rocymapctBeHHbld  yHuBepcuter  (Bal'Y).  —  Buagumup:
[ Bmagumupckuii rocynapctBennbiii yauepceutet (Bal'Y)], 2008. — 121 c.: ui., Tabn. —
(IlpuopureTHsle  HamuOHaNbHbIE  TpoekThl,  OOpazoBanue)  (MHHOBanMOHHAs

oOpa3oBatenbHas nporpamMma, IIpoekT 2: MHIMBUAYyaJbHAs TPAaeKTOpUS OOydeHHs U
KagecTBO  oOpazoBanus. Llemb:  opueHTHpOBaHHOE€ Ha  TpeOOBaHWS  pBIHKA
00pa30BaTeNbHBIX YCIYT, YJAydlIeHHEe KayecTBa IMOJATOTOBKM M MEPEnoJroTOBKH
cnenuanucTon). — bubnuorp.: c. 119.

B) Internet—pecypcsr:

http://miel.tusur.ru/files/method/Muhachev%20-%20PiORE(theory).pdf
http://vunivere.ru/work19110
http://portal.tpu.ru/departments/kafedra/iksu/ucheb_rabota/literatura/special/Tab/KonspPExp.pdf
http://cm.ilc.edu.ru/assets/files/open_access/L.A._Slavytskii_-
_Osnovi_registracii_dannih_i_planirovaniya_eksperimenta.pdf
http://www.kafedra-aoi.ru/folder/1090MTPJE_lekcii.pdf

1.

2.

3.

quﬁﬂo-MeTozmquKue H3JaHUA

Npanuenko A.b. Meronnueckue yka3zaHUs K MPaKTHYECKHMM paboTaM MO TUCIUIUIMHE
«Teopust TIaHUPOBaHUS MHOTO(AKTOPHBIX KCIEPHUMEHTOB B MAIIMHOCTPOSHUM» IS
cTtyneHtoB HampasieHus 15.04.05 [DOnextponHbiii pecypc] / coct. MBanuenko A.b.;
Bnan. roc. ya-r. TMC - Bnagumup, 2016. - Jloctyn u3 koprnoparuBHoi cetu Bal'V. -
Pesxxum noctyna: http://cs.cdo.visu.ru/

NBanuenko A.b. Meroanueckue pEeKOMEHJAIMM K BBIIIOJHEHUIO CaMOCTOSITEIbHOM
paboThl 1Mo JucHMIIMHE «TeopHs MIaHUPOBAHUS MHOTO(PAKTOPHBIX IKCIEPUMEHTOB B
MalTUHOCTPOEHUW» Il CTyAEeHTOB HampaieHus 15.04.05 [DnextpoHHbId pecypc]
/ coct. UBanuenko A.B.; Bman. roc. yu-T. TMC - Brnagumup, 2016. - Joctym u3
KopriopatuBHoii cetn Bil'Y. - Pexxum noctyna: http://cs.cdo.visu.ru/

NBanuenko A.b. OueHouHble cpencTtBa Mo aucuuIUIiMHE «Teopus IUIaHUPOBAHHUSA
MHOTO(aKTOPHBIX 3KCIIEPUMEHTOB B MAIIMHOCTPOSHUN» JUIsl CTYJEHTOB HAalpaBICHUS
15.04.05 [DOnexrponnsiii pecypc] /coct. MBanuenko A.b.; Bmag. roc. yu-r. TMC -
Bmagumup, 2016. - [loctyn w3 kopmnopatuBHOM cetn Bnal'Y. - Pexum pocryna:
http://cs.cdo.visu.ru/

IIepeuyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALMOHHOU ceTu «AHTEepHETY,

He()ﬁXO)II/IMle AJIF OCBOCHUSA JUCHUIIJIMHBI

1) [Mopran HenTtp nucranmuonHoro ooy4denust Bnl'Y [snextponHsiii pecype] / - Pexum mocryna:
http://cs.cdo.visu.ru/

2) Paznen odummansHoro caiita Bnl'Y, conepkamuii onrcanue o0pa3oBaTEIbHOM MPOrPaMMBbl
[anexkTpoHHBIN pecypc] / - Pexum noctyna: OOpasoBarenbHas mporpamma OOpa3oBarenbHast
nporpamma 15.04.05 «KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 00CCIICUCHHE MAITHHOCTPOUTEIBHBIX
npowusBoacTB» http://op.visu.ru/index.php?id=56



http://www.iprbookshop.ru/30012
http://www.iprbookshop.ru/45415
http://www.kafedra-aoi.ru/folder/1090MTPJE_lekcii.pdf
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://cs.cdo.vlsu.ru/
http://op.vlsu.ru/index.php?id=56

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIIMHBI

1. Cynepkomnprotep «CKNU® MOHOMAX» npousBoautensHocthio 4,7 T-Diorc.

2. Yerplpe KOMIBIOTEPHBIX KJacca, OOECIEYMBAIOIIME CBSI3b C CYINEPKOMIIBIOTEPOM
«CKN® MOHOMAX».

3. JluueH3noHHOE MpOrpaMMHOE oOecreueHre: Maremarudeckue makersl Mathcad,
MATLAB.



PaGouas TIporpamMma JIMCIHTIIMHBI COCTaBjieHa B coOTBeTCTBHM ¢ TpeGoBanmsmu PI'OC

BO mo mampasieHmio  15.04.05  «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE  OOeCIedeHue

MAIIHHOCTPOUTECIIbHBIX TTPOU3BOJICTB»

(®UO, noamucs)

Pa6ouyro nporpammy COCTaBHII [_757,_;@6%41 Mm AL W —

Penensenr:
(mpeacraBUTEINb paboTonares) 000 «KOHCTPYKTOPCKOEA~

MAIIMHOCTPOCHHUSY, TCHEPATBHBIA IMPEKTOP

(mecto paboThl, 10JKE

[Iporpamma paccMoTpeHa i 0100pena Ha 3acenannu kadenpor Tex

[Ipotokosn Ne £ OT __ 444 Ao/ tona 4

3apeayromuii kadeapoii 1.T.H., mpodeccop Moposos B.B. A,-»,

(®UO, nouﬁb) /

Pa6ouast mporpaMma paccMOTpeHa U 0J00peHa Ha 3ace/laHuy yq9eOHO-METOIUYECKON KOMUCCHH

HaIpaBJICHHUSI 15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE ofecrieueHue

MALIMHOCTPOUTECIBHBIX IMTPOU3BOJICTB?

Tporokon Ne g ot G 24 rona

IIpencenarei KOMHCCHH J.T.H., podeccop Moposos B.B. /4/7

(PHO, no?ﬂmcé



JIUCT NEPEYTBEPKJIEHUA

PABOYEW ITPOI'PAMMBI IUCLIATLIAHBI

Pa6ouas iporpamma o100peHa Ha A27E/A0/7  y4aeOHbl# Tox
I[TpoTokoun 3acenanus kapeapsr Ne S/ or i.09. 4% rona

3aBeyromui kadeapoi 1.T.H., mpodeccop Moposos B.B.

PaGouast mporpamMma o106peHa Ha A7 "fzﬁff yueOHBIN TOL
IIporokosn 3acenanus kadeapst No _/ or Y A% rona

3aBeyrommit kadeapoi 1.T.H., mpodeccop Moposos B.B.

Pa6ouas nporpamma onobpena Ha 497 /A9 y4eOHBIN rox

[IpoTokon 3acenanust Kadenpst No 7 ot J&F 1§ ronma

3asenyrommii kadeapoit 1.1.H., npodeccop Moposos B.B.

Paboyas nporpamma oj100peHa Ha %/ /A04¢  y4eOHBIH T0]
[Tpotokon 3acenanus kapenpei Ne 7 ot 4 2f. A rona

3apenyromwuii kadenpoit 1.1.H., mpodeccop Mopo3zos B.B.
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