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1. Ilepevyenb NJIAHMPYEMBbIX Pe3y/JIbTATOB 00y4eHHUS 110 JMCHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEeMBbIMH Pe3yJIbTaTAMM 0CBOCHHSI 00pa30BaTeIbHOI MPOrpaMMbI

Koo
Komne-
meHyuu

Pe3ynbTaTe!
OCBOCHUS

Nupukarop
JOCTH)KEHHS
KOMIICTCHIIN

IIepedens mIaHupyeMbIX
pe3yabTaTOB O0YUEHHUS 10 JUCLUIIINHE

OIIK-4

CriocobeH
[POBOJIUTH HAYYHBIC
MCCIIeIOBaHMS,
AHATM3UPOBATh
[PE3yJbTaThl U
TOTOBUTEH OTUETHBIE
ITOKYMEHTBI

N/T-1onk-4

[TpuMeHsieT HaBBIKK
MOATOTOBKU W TIPOBEICHUS
MCCIIEJOBAHUM,
AHATTM3UPYET C MOMOIIBIO
MaTEMAaTHIECKUX METOIOB
[pe3ybTaThl SKCIIEPUMEHTA
1 TOTOBUT OTYETHYIO
ITOKYMEHTALUIO

BHamy:
- OCHOBHBIE MOHSTHUS HAYYHbIX
HUCCICIOBAHUN U MX METO0JIOTHH;

- 3Tanbl IPOBEJACHUS HAYYHBIX
HCCJICIOBAHMI;

- METOJIbI 00pa0OTKH 1 aHAIN3a
PE3yJIBTAaTOB SKCIIEPUMEHTATIBHBIX
HCCIIEA0BAHNM

- OCHOBBI TEOPHUHU CITyHalHBIX OIINOOK U
METOJI0B OLEHKHU CIIy4alHBIX
MOTPEIIHOCTEN B U3MEPEHUAX

- IMETh TPEJICTaBIeHUE 00 0COOEHHOCTIX
HAyYHOTO MO3HAHMsI, €0 YPOBHIX U
dopmax;

- IpaBriIa OPOPMIICHUST HAYYHO-
TEeXHUYECKHUX OTYETOB, TUCCEPTALHil,
cTareil.

ymemp:

- BEIOMPATh M PeaTr30BbIBATH METO/IBI
BEJICHHS HAYYHBIX UCCIIEJIOBAHUN B
00J1aCTH arpOUHKEHEPUU.

- QHAJIM3UPOBATh U 0000IIATh PE3yJIbTaThI
CCICOOBAHUM, TOBOIUTD UX 10
[IPAKTUYECKON peanu3aliy.

- (hopMyITHPOBATH 1IETTh U TOCTAHOBKY
3a/1a4M UCCIEeI0OBaHMs; paboTaTh C HAyYHO-
TeXHHUYECKON nHpopmarmeH,
OCYIIECTBIISATh NAaTEHTHBIN

[OMCK;

- BECTH cOOp, aHAJIN3 ¥ CUCTEMAaTHU3aLIUI0
MH(OPMALIUH 110 TEME UCCIIeIOBAHUS,
TOTOBUTH HAYYHO-TEXHUYECKHUE OTYETHI,
0030pBI MyOIMKAIHN TIO TEME
MICCIIeI0BaHMS.

6nademp:

- METO/IaMU NIPOBEACHUS U PAllMOHATIBHOTO
[IAHUPOBAHUS HAYYHBIX HCCIIEAOBAHUHN B
00JacTH arpoMHKEHEPUn

- HaBbIKaMU pabOThI C HAYYHO-
TeXHIIeCKOi nHpopmanmen

- HaBBIKaMU TIPE3CHTAIlUH PE3YJIbTaTOB
Hay4YHBIX HCCIIETOBAaHUN

- HaBBIKaM¥u O(hOpMIICHHS pe3yIIbTaTOB
HAaYYHO-HCCIIEZIOBATEILCKONW PaOOTHI,
[pEe/ICTaBICHUS U U3JI0KEHHS PE3yJIbTaTOB

HAaYIHBIX I/ICCHC,I[OBaHI/Iﬁ.




2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JlannHast gucHWIUIMHA OTHOCUTCS K broky 1 o0s3arenpHON dYacTH 00pa3oBaTEbHOMN
IPOrPaMMBI.

Jis M3ydeHus JUCHMIUIMHBI HEOOXOAMMBI 3HAHHMS B OOJACTH: MAaTeMaTHKH, JOTHKH U
METO/I0JIOTUN HAYKH.

MeTtoonorus Hay4HBIX HCCIEAOBAHUMN SBISETCS MPENUISCTBYIOMEH TUCIHUILUIMHON AJis
JUCUUTUTMHEL MOJEenupoBaHHE TEXHOJOTHMUECKUX MPOIIECCOB B arpOMH)XEHEPUH M IMPAKTHKH
Hayuno-uccnenoBatenbckas padora.

Jucuumnimna u3ydaercs Ha 1 u 2 Kypcax Bo 2 U 3 cemecTpax Mo 04HOM hopme 00ydeHus: u
Ha | u 2 xypcax Bo 2 1 3 cemecTpax I10 3a04HOU Gopme.

3. O0beM TUCHUIIMHBI U BUIbI YU4eOHOH padoThI

OO0r11ast TPYI0EMKOCTh JUCIUILUIMHBI cocTaBisieT 216 4acoB (6 3a4eTHBIX IUHUIY).

Ounas popma 3aouHas popma
Bcero 2 3 Bcero 2 3
Buj yuebHoit paboThI YacoB | CEMECTpP | CeMecTp | 4YacoB | CeMecTp | ceMecTp
AynuTopHbIe 3aHATHS (BCETO) 60 30 30 28 14 14
B mom uucne: - - - - - -
JlexnMoHHOro THNA 40 20 20 20 10 10
[TpakTHdeckoro Tuma 20 10 10 8 4 4
CamocrosTenpHas padbora 138 78 60 170 94 76
(Bcero)
B mom uucne: - - - - -
[TpopaboTka MaTepuaia JeKIHid, 69 39 30
IMOATOTOBKA K 3aHATUAM 133 76 57
CaMocTosTENnbHOE U3yUEHUE 12 7 5
TeM
KonTtposnbHble paboThl - i ) 37 18 1
9
Pedepar 57 32 25 - -
?Tp;)zgr;;;ﬁ;mwoqﬁon 3CT | Sksamen adet JK3aMeH
DK3aMeH - 18 - 18
OO611ast TPyA0€MKOCTb: 108
4aCoOB 216 108 108 216 108
3a4ETHBIX €IUHHUL] 6 3 3 6 3 3
4. Copep:kaHue THCHHILTHHBI
4.1. Conep:xanue pa3iesioB TUCHUTLIHHBI
HaumeHoBanue paszziena Conepxanue pa3jeia
JMCIUATUTHHBI
1 | Hayka u Hay4HbIC OcHoOBHBIC CBeicHUsT O Hayke. Kiaccudukanus HaydHO-
WCCIICTOBAHUS HCCIICIOBATEILCKUX pabor. Orarnsl HAy4YHO-

HCCIIEIOBATENLCKUX PadoT.

Cuctema kak 00beKT uccnefopanuii. Knaccudukamms cucrem.
CymHOCTh yIpaBlieHUsl U IOHATHE 00paTHOM cBs3U. MeTo bl
HAy4YHBIX MCCJICIOBAHUN B IepeBO0OpabOTKE.

2 | O6paboTka CraTucTHYeCcKHEe OLIEHKU pe3ylbTaToB HaOmroneHuil. Pacuer
PE3yNIBTaToB JOBEPUTEIHHOTO HHTEPBAJIA TSI MATEMAaTHYECKOTO OXKUIAHUS.
HCCIIEI0OBaHUI Onpenenenue HE00X0IMMOTO obbemMa BBIOOPKHU.

OtbOpaceiBanne TpyObix Habmogenunit. Kiaccudukanus
omnOOK ombIToB M ux yyer. [IpoBepka rumore3sl 00




OJHOPOJHOCTH [IBYX aucnepcuil. IIpoBepka OqHOPOAHOCTH
HECKOJIbKUX  JUCHEPCHM, HaWIEHHBIX TI0  BBIOOpPKaM
oIuHaKoBOoro oobema. [IpoBepka OJHOPOIHOCTH HECKOIBKUX
JMCIIepcuii, HAWJEHHBIX MO BBIOOPKaM pa3iIM4HOro odbema.
IIpoBepka ogHOopoaHOCTH CpenHuX. [IpoBepka HOPMAIBHOCTH
pacnpenenenus. Koadpduuuent xoppemsuuu. I[Ipumenenue
TaOJIHI] COMPSHKEHHOCTH JIJIsl OLIEHKU B3aMMOCBSI3U IPU3HAKOB.
PanroBas koppemsuus. Mcnonb3oBanue ko3dduuumenra
KOppeJsuK  JJiT  O00paOOTKH AKCHEPTHBIX OIEHOK TMpH
PaH)XMUPOBAHMH.

OcCHOBHBIE TPEANOCHUIKM INPUMEHEHHUS] PErpPEeCCUOHHOIO
aHasin3a. OCHOBHBIE BHIBl MaTEMaTHYECKUX MOJEIEH,
IIPUMEHSIEMBIX TPU HUCCIEHOBAHMSIX B arpOMH)XEHEPHUH.
IIpumeHeHne MeTO1a HAMMEHBIINX KBaJPaTOB ISl MOJIENIEH C
OIHOM 1nepemMeHHOU. IlpuMeHeHHe Merona HAMMEHBUIMX
kBajipatoB (MHK) mist MHOro(akTopHbIX dKciepuMeHToB. O0
MHTEpBaJIe ChbeMa JaHHBIX U NPOJOJIKUTEIBHOCTH ITACCUBHOTO
skcriepuMeHTa.  CTaTUCTHUYECKHMH  aHAJIW3  ypaBHEHUS
perpeccuu. IIpumep 00paboTku pe3yabTaToOB
9KCIIEPUMEHTAILHOIO uccienoBanus. llpumep npumeneHus
MHOTOIIATOBOTO PErPECCHOHHOTO aHaiu3a i 00paboTKU
PE3YJIBTaTOB MACCUBHOI'O IKCIEPUMEHTA.

[InanupoBanue
JKCIIEPUMEHTA

O6mue nonstus u  onpeaeneHus.  Kiaccuueckuit
(TpamuumoHHbI) moaxon K 9KcrepumeHTy. CyIIHOCTB
MaTEeMaTHUYeCKOro IMoJAXo0Ja K 3KcrnepuMeHTy. (OCHOBHbIE
3a/1a41 IUTAHUPOBAHHUS JKCIEPUMEHTA. Oransl
AKCIIEPUMEHTAIIbHBIX pabor. [InanupoBanue
MHOT0()aKTOPHBIX 3KCIIEPUMEHTOB.

[TocTtpoeHne u reoMmeTpuveckass HHTEPIPETALUs IOJIHOIO
dbaxTopHoro miana. CBoifcTBa MOMHBIX (GAKTOPHBIX MIaHOB 2K,
Pacuer xoadduimeHTOB perpeccur JTUHEWHOW MOJETH TIO0
pesynbratam TIDIT 2. DddexTs B3auMOIeHCTBHIT HaKTOPOB
[I®IT 2X. CraTHcTHYeCKHil aHANN3 PErpPecCHOHHON MOJIEIH,
nony4yeHHo 1o pesyiasraram IIDII. Ilpumep npumeHeHus
M 2% nns wccnenoBanms BiusHUsA (akTopoB. JpoOHBIE
(bakTopHBIE MJIAaHBl U UX NOCTpOeHHE. Peanu3zaiust MoJHbIX U
JNpOOHBIX (PAKTOPHBIX IUIAHOB MNpPH OTKJIOHEHHUSAX YpPOBHEU
(akTOpOB OT 33JaHHBIX 3HaYeHUH. Panqomu3zanus. Pazouenue
MaTpHUIIbI TUIaHA HAa OPTOrOHAIbHbBIE OJIOKH.
YHudopm-poratadenbHbie U HEKOTOpBbIE apyrue
CUMMETpUYHbIE IUIaHbl BTOporo mnopsaka. Iloctpoenue
yHu(popM-poTaTabenbHbIX MI1aHoB. [Inanbl Ha KyOe 1 Ha mmape.
Hecummerpuunble minanel BTOporo mnopsaka. OrmnpeneneHue
yuciaa JyONMPOBAaHHBIX ONBITOB MCXOJS M3  3a/JaHHOU
TOYHOCTH PETPECCHMOHHONW MOAENH. MeToapl uCCIeqOBaHUS
PETPECCHOHHBIX MOJEIEH BTOPOro MOpSAKA [UIsl pELICHUS
3a/1a4 ONTUMHU3ALUH.

OnHOGaKTOPHBIN TUCTIEPCUOHHBIN aHAIN3.

[Ipumenenue nByX(pakTOPHOTO NHUCIIEPCUOHHOTO aHAIU3a JUIs
HCCIIEIOBaHMS 3aBUCUMOCTH.

Metonabl
JKCIIEPUMEHTAIBHOU
ONTHMH3ALNH

[TnanupoBanue oqHOMAKTOPHBIX 3KCIIEPUMEHTOB IPU MOUCKE
ONTUMAJIbHBIX  YCJIIOBHH, obmue cBeneHus. Metonq
nuxoromud. [IpumeHeHHMe MeToAa 30JI0TOTO CEYEHUs JUIs
ONTUMU3ALINH.

MeTon KpyTOro BOCXOXKIEHUS W €ro IPHUMEHEHHe s
ontumusauuu npoueccos: Mues merona. Ilopsnok nencreus




WCCIIeIOBATeNsl TPU ONTUMU3ANMHU OOBEKTa IO METOAY
KpyTOTrO BOCXOXJIeHUs. [IpuMeHeHHe MeTrojga KpyToro
BOCXOJKJICHHUS JIJISl ONITUMH3ALIMU ITPOIIECCOB.
ITocaenoBaTenbHBIA CUMILIEKC-METO/I.

NmMutanuonHoe O MeTOoJax UMUTALMOHHOTO MOJIETIUPOBaHUS B
MOJIETUPOBAHUE arpOMHKEHEPHH. [lonstue 00 UMUTAlLlMOHHOM
U ONITUMU3ALHUA MojenupoBaHuu. Pa3paboTka HMMUTALMOHHOM  MOJEINH.
IIPOLIECCOB HccnenoBanus Ha UMUTAMOHHON MOJIEIH.
arpOMHKEHEPUHU
4.2. Pazaenbl AMCUMIIMHBI M BUbI 3aHATHIA
ouHasi hopMa 00ydeHHUS
HanmenoBanue paznena Jlexumonnoro | IIpakTudeckoro CP Bcero
JUCLIUTIIMHBI TUIA TUNA 4acoB
2 3 4 9) 6
1 cemecTp
Hayxa u Hay4HbIE HcCle0BaHUs 6 2 20 28
OO6paboTKa pe3yJbTaToB 10 4 38 52
UCCIIEIOBaHUM
[InanupoBaHue dKCIEpUMEHTA 4 4 20 28
Hroro: 20 10 78 108
2 ceMecTp
Meroasl SKCIIEpUMEHTAIIBHON 10 6 25 41
ONTHUMHU3ALNH
HMMuTanimoHHOE MOJEINPOBAHNE
Y ONITUMU3ALINS [TPOLIECCOB 10 4 35 49
arpOMHKEHEPHUH
DK3aMeH - - - 18
HUTtoro: 20 10 60 108
Bcero: 40 20 138 216
3a04Hast popma oOydeHus
Hanmenoanue pasnena Jlexuuonnoro | IIpakTuueckoro CP Bceero
JUCLIATIIVHBI TUIA THUIA 4acoB
2 3 4 5 6
1 cemecTp
Hayka u Hay4HbIE HcCle0BaHUS 4 1 30 35
OO6paboTKa pe3yIbTaToB 4 9 34 40
UCCIIEI0OBaHUI
[TnarrpoBaHUe SKCIIEPUMEHTA 2 1 30 33
Hroro: 10 4 94 108
2 cemecTp
MeTo1bl SKCIEPUMEHTAIBHOMN 6 2 36 44
ONTUMHU3ALNH
MMuTanimoOHHOE MOJIETMPOBaHUE
Y ONITUMU3ALIKS NTPOLIECCOB 4 ?2 40 46
arpoOMHKEHEPHUH
OK3aMeH - - - 18
HUroro: 10 4 76 108
Bcero: 20 8 170 216




4.3. 3aHATHS NMPAKTUYECKOTr0 THIIA

Tpynoemkocts | TpynoeMkocTsb
Ne 1/ Ne pasena Tema > (gac) > (qac)
FIACHHTUTIHBL OYHas 3a0uHast
1 2 3 4 5
1. | Pazmen 1 Hayka u ee ponib B pa3BUTUH 001IECTBA 2 1
2. | Pazgen 2 PacueT OCHOBHEBIX CTaTUCTHUECKHUX
MoKazaTesiei BBIOOpKU. MeTo 1 TpynIimupOBaHus 2 1
JAHHBIX.
Ornpezenenne HEOOX0IUMOTO 00BeMa
BBIOOPKH.
[IpumeHneHue MeToJa HAMMEHBIIUX KBAIPaTOB 1 1
JUISL MOJIETIEN ¢ OJHOM IEPEMEHHOM.
[TpumeHeHne MeTO1a HANMEHBIIINX KBAAPATOB 1 -
JUIsE MHOTO()aKTOPHBIX SKCIIEPUMEHTOB.
3. | Pazmen 3 [TnanupoBaHue MHOTO(AaKTOPHBIX 1
HKCIIEPUMEHTOB. 2
[TocTpoeHue u reomeTpudeckas HHTEpIpeTaus
MIOJIHOTO (paKkTOpHOTO My1aHa. Pacuer
KO3 (UIIMEHTOB pErpeccuu TMHEHHON MOIeH
o pesyapratam [1DIT 2k.
JpobHble ¢pakTOpHBIE IIaHBI U UX TOCTPOCHUE. -
Pa3Ouenue MaTpuisl I1aHa Ha OPTOrOHAJIbHBIE 1
6noxku. [Toctpoenue yaudopm-poratabenbHbIX
raHoB. [lianel Ha KyOe 1 Ha mape.
Omnpenenenue yucna AyOJIUPOBAHHBIX OMBITOB.
IIpumenenne nnana Ilnakerra-bepmana npu
BBISIBJICHH TOMUHUPYIOMUX (HaKTOPOB.
O0paboTka pe3yabTaToB OAHO(PAKTOPHOIO 1 -
HKCIEPUMEHTA.
Hroro B 1 cemecTpe: 10 4
4. | Paznen 4 ITpumeHeHne MeTo1a 30JI0TOTO CEYEHUS ISl 5 2
ONTUMM3AIIMHU NIpOLIECcCa.
5. | Pazgen 5 HMuTanimoHHOE MOJICIMPOBAaHHUE U 4 2
ONITUMU3AIIHSI ITPOIIECCOB arpONHKEHEPUHU
Hroro Bo 2 cemecTtpe: 10 4
Bcero: 20 8

4.4. TlpumepHasi TeMAaTHKA KyPCOBbIX POEKTOB (padoT)
He npedycmompero OIIOII.

5. Opranu3anms caMocToATeIbHOI padoThl 00YUYAIOLIUXCS N0 TUCHUIIMHE

5.1. Tunbl caMOCTOSATEILHOMH PA0OTHI U €€ KOHTPOJIb

Tun camocrosite1bHON PadoOTHI ®dopma 0byueHus Texynmi KOHTPOJIb
OuHas 3a04Has
[TpopaboTka MaTepuaia JCKIHA, 69
TECTUPOBAHUE
MOJITOTOBKA K 3aHITHSM 133
CaMocCTOsTeIbHOE H3yUeHUE TEM 12 TECTHPOBAHUE
WM cobeceoBaHe
KonTtponbHbIe pabOTHI - 37
3almTa
Pe(bepaT 57 - 3aI1mra
BCEr0 YacoB: 138 170




5.2. Y4eOHO-MeTOAMYeCKHe MAaTePHAJIbI /ISl CAMOCTOSITEJIbHOI PadoThI:

1. Cxoma, B. A. MeTononorus HaygyHOTO UCCIIe0OBaHus : yueOHoe nocodue / B. A. Ckoma.
— bapnayn : Antl'TIY, 2022. — 219 ¢. — ISBN 978-5-907487-17-8. — Texcr : 251eKTpOHHBIH //
Jlanp : snekTpoHHO-OMOIMOTEewHas cucrema. — URL: https://e.lanbook.com/book/292190 —
PesxuMm poctyna: 1uist aBTOPH3. IMOJIb30BATEICH.

2. boOpeimoB, C. B. Opranmzanusi y4eOHO-HCCIENOBATEIbCKOW M CaMOCTOSTEIHHOMN
paboThl cTyaeHTOB : yuyebHoe mocodue / C. B. boopeimos, M. B. I'yzeBa, B. B. MBakuna ; non
penakmueit C. B. boopsimosa. — CraBpomnons : CI'TIH, 2019. — 221 ¢. — ISBN 978-5-9596-
1606-9. — Tekct : amexkTpoHHbIH // JlaHb : 3MeKTpOHHO-OMOMMOTe4YHas cuctema. — URL:
https://e.lanbook.com/book/136125 — Pexxum moctyma: /it aBTOPH3. MOJIb30BATEIICH.

5.3. TeMbI, BbIHOCUMbIE€ HA CAMOCTOATEC/IbHOC U3YICHHUC!:

st ounoii popmbl 00yUeHMst
1 pa3nen Hayka u HayuyHbIe Hcc/IeI0BAHUSA
Tema 1. Kubepuetnueckuii moaxo/1 K UCCIETOBAHUIO CUCTEM
2 pazaea O6padoTka pe3yabTaTOB HCCIAeI0BAHUM
Tema 1. OcHOBHBIE BHJIBI MAaT€MAaTUYECKUX MOJIEJIEH, NPUMEHSEMbIX IPU HCCIEIOBAHUIX B
arpoOMHKEHEPUH
3 pasgea [lnannpoBaHue 3KCIIEPUMEHTA
Tema 1. IlpumeHeHune TaTUHCKUX MJIAHOB JUIsl UCCIIEI0BAaHUI B arpOUHKEHEPUU
Tema 2. [InaHupoBaHuEe OTCEUBAIOIINX YKCIIEPUMEHTOB B arpOUHKEHEPUHU
4 pazaesa MeToabl 3KCIIEPUMEHTAIbHON ONTUMH3ALUA
Tema 1. [InanupoBanue ofHO(PAKTOPHBIX IKCIEPUMEHTOB MPHU MOUCKE ONTHUMAILHBIX YCIOBHIA
Tema 2. Meroag KpyToro BOCXOXAEHMSI M €ro IPUMEHEHHE Uil ONTHUMM3ALUH IPOLIECCOB
arpoOMHXEHEPUU

st 3a04Hol popMbI 00yueHust
1 pasnen Hayka u Hay4YHBbIE HCCICAOBAHUA
Tema 1. Kubepnernueckuii noaxo1 K UCCIETOBAaHUIO CUCTEM
2 pazges O0padoTKa pe3yJIbTATOB MCCJIeI0BAHUM
Tema 1. OcHOBHBIE BHJIbI MaT€MAaTUYECKUX MOJIENEN, MPUMEHSIEMbIX IpPU HCCIEIOBAaHUSAX B
arpoOMHXEHEPUHU
Tema 3. [IpuMeHeHre MeTOa HANMEHBIINX KBAAPATOB IS MOJENIeH C OIHON MEepeMEHHOW U
MHOT'0()aKTOPHBIX SKCIIEPUMEHTOB
Tema 4. VIlutepBan cheMa JaHHBIX U IPOJA0JIKUTEIBHOCT TACCHBHOIO AKCIIEPUMEHTA
3 pa3nea IlinanupoBanue IKCIEPUMEHTA
Tema 1. IIpumeHeHne TaTUHCKUX IIJIAHOB JUIsl UCCIIEI0BAaHUI B arpOMHKEHEPUN
Tema 2. [InanupoBaHre OTCENBAIOIINX SKCIIEPUMEHTOB B arpOMHKEHEPUHU
Tema 3. OCHOBHBIE OHATHS, 33]Ja4U U ITAIIbI IJIAHUPOBAHUS SKCIIEPUMEHTA
Tema 4. [lpumeHeHHe SKCIEPUMEHTAJIbHBIX IJIAHOB BTOPOIO MOpSAKAa JUIsl M3y4YeHHS] OOBEKTOB
AIrpONHKCHCPHUU
Tema 5. [InannpoBaHue OTCEMBAIOIIUX IKCIIEPUMEHTOB B arpOMHKXCHEPHH
Tema 6. [IpuMeHeHNE TATUHCKUX TIAHOB ISl HCCIICIOBAHUH B arpOMHKEHEPUH
4 pazaesa Metoabl 3KCIIEPUMEHTATbHON ONTUMH3ALUHA
Tema 1. IInanupoBanue oTHOPAKTOPHBIX IKCIEPUMEHTOB MPHU MOUCKE ONTHUMAJIbHBIX YCIOBHM

Tema 2. MeTox KpyTOro BOCXOXIEHUS M €ro NPUMEHEHUE JUIsi ONTUMH3ALUU IPOIECCOB
arpOMHXEHEPHUH
Tema 3. ITociemoBaTeabHBIN CUMILIEKC-METO

5.3. Tembl pedepaToB:

[ToHsiTHE HAYYHOTO 3HAHUS

AHamuTHueckue METOAbI B UCCIICOOBAHUAX
Knaccudukanus, TUIBI ¥ 331a44 SKCIIEPUMEHTA
BepOHTHOCTHO-CTaTI/ICTI/I‘-ICCKI/Ie METOAbI B UCCIICOOBAHUAX

PonE



©o~No O

10.

MO,Z[GJII/IpOBaHI/Ie B HAYYHOM U TCXHUYCCKOM TBOPYCCTBC
Mertonp! rpadudeckoit 00paboTKH pe3ynbTaTOB H3MEPEHUI
OdopmieHne pe3ybTaToB HAYYHOH pabOThI
CraTHCTUYECKHE acTIeKThl MOJICIIUPOBAHUS

Marematnueckrue MOJIEIH.
OCHOBBI  TEOpHUH

IIOTPELIHOCTEN B U3MEPEHUSIX.
Mertonbl noxbopa sMIUpUIEcKux Gopmyi.
3aau ONTUMAJIBHOTO IPOEKTUPOBAHUS U YIIPABJICHUS B arpOMHKEHEPUH.
OnTumuzanus TEXHOJIOTHYECKUX NTPOLIECCOB B arPOMHIKEHEPHH.
MogenupoBaHue Kak METOJ UCCIENOBAaHUS TEXHOJIOTHYECKUX MTPOLIECCOB.

MeToapl MaTEMaTUYECKOIO MOIEITMPOBAHUS IIPOU3BOACTBEHHBIX ITPOLIECCOB.

11.
12.
13.
14.
15.

6.

CﬂyqaﬁHBIX OomMOOK U MCTOAOB

OLIEHKHU

CIIy4YalHbIX

@oH/I OIEHOYHBIX CPEICTB IJIsl NMPOBEAeHHs MPOMEKYTOYHOH AaTTecTAlUH
o0yyawuuxcst Mo JUCHUIJINHE

6.1 IlepeyeHb KOMIETEHUHH M OLIEHOYHBbIE CpPeACTBA HMHIUKATOPA JOCTHKEHHSI

KOMIIeTeH Ml
[NepeueHb MIAHUPYEMBIX HaumenoBanue
Kon kommie-| MHAMKATODP JOCTHKEHHUS
PE3yIbTaTOB OOYUCHUSI 110 OILICHOYHOTO
TEHIIUH KOMITCTCHIINH
JIMCIUTUTHHE CpeCcTBa
N 1-Lork-4 BHamo: Tecr j
[TprMeHsIeT HaBBIKH - OCHOBHBIE TTOHSTHSI HAYIHBIX 3K33M%H3HHOHHHH
[IOJrOTOBKH ¥ TIPOBEEHUS | MCCIIEOBAHMM M MX METOIOIOTUH; uIeT
MiCCIIeIOBAHUH, - Tarbl IPOBEIEHHUS HAYYHbIX
OIIK- 4 |ananusupyer ¢ moMOImpbI0 | MCCIIEI0BAHMI;

MAaTEMAaTHIECKHUX METOIOB
[PE3YNIBTATHI DKCIIEPUMEHTA
1 TOTOBUT OTYETHYIO
TOKYMEHTAITHIO

- METO/Ibl 00pabOTKH U aHATIH3a
Pe3yJIbTaTOB SKCIIEPUMEHTATIBHBIX
HCCIIEIOBAaHUN

- OCHOBBI TEOPHUH CITy4alHBIX
OImMOO0K U METOJIOB OIICHKH
CJIy4alHbIX IIOTPEIIHOCTEN B
M3MEpEHUSIX

- IMETb IIpEeCTaBICHUE 00
0COOEHHOCTSIX HAYYHOI'O NTO3HAHMSI,
€ro YpPOBHSX U

hopmax;

- MpaBuiIa OPOPMIICHUSI HAYYHO-
TEXHUUYECKUX OTYETOB, IUCCEPTALUiA,
CTaTeH.

ymems:

- BBIOMPATh U PEaTM30BHIBAThH
METOJIbI BEJICHUS HAYIHBIX
icClieIOBaHM B 00J1aCTH
ArpOMHKEHEPUH.

- aHaJIM3UPOBATh U 00001ATh
[pE3yJIbTaThl UCCIIETOBAHUIA,
ITOBOJUTD UX J10 MPAKTUYECKOM
[peanu3aiuu.

- popMyTHpOBaTH 1ETH ¥ TOCTAHOBKY
3aiaqn UCCIIeIOBaHMs;, paboTaTh ¢
Hay4YHO-TEXHUYECKOH HH(pOopMaImeH,
OCYILECTBIATH MTATEHTHBIN

[TOKCK;

- BECTU cOOp, aHAIN3 U
CHUCTEMAaTH3aLNI0 HH(OPMALIUU 110
TeMe UCCIICIOBAHNUS,

TOTOBUTH HAYYHO-TCXHUYCCKHUC




OTYETHI, 0030PHI IyOTUKAIIH TT0
TeMe MCCIICIOBAHMS.

61a0emp:

- METOJJaMU TIPOBEJICHUS U
[PAIIMOHATIBHOTO IJIAHUPOBAHUS
HAYYHBIX HCCIICIOBAaHUI B 00IaCcTH
ArpOMHIKEHEPUHU

- HaBBIKAMU Pa0OTHI C HAYYHO-
TeXHUYECKON MHPOpMAaIHEH

- HaBBIKAMU TIPE3CHTALIUU
[pe3yIbTaTOB HAYYHBIX UCCIIEIOBAHUN
- HaBBIKaMu oopmIteHUS
[PE3yIbTaTOB HAYYHO-
MICCIIeIOBATEIIBLCKOM paboTHI,
[IPECTAaBICHUS U U3JIOKCHHUS
[PE3yJIbTATOB HAYYHBIX
MCCIIeIOBAHUIM.

6.2. IlIkaJbl OLEeHUBAHUSA

6.2.1. lllkaja oneHNBAHUsI TECTHPOBAHUSI HA 3a4eTe

% BBINOJHECHUSA 3aJaHNA Pe3yabrar
50 -100 3a4TEHO
meHee 50 HE 3a4TEHO

6.2.2. lllka1a oueHNBAHUA YK3aMeHA

Onenka 3a ’3K3aMeH

Onucanne KPpUTEPUEB 3HAHUA oﬁyqamnmxm

O1ianyHo

- BBICTaBJISIETCS CTYACHTY, KOTOPBIIA:

1) riryOoko, B OJTHOM 00BEME OCBOMJI ITPOrPaMMHBIN MaTepHal,
U3JIaraeT ero Ha BBICOKOM HAayYHO-TEOPETUYECKOM YpPOBHE,
U3Yy4Msl 00s3aTeNbHYI0 M JIOTIOJIHUTENBHYIO JUTEPATypy, yMeeT
NpaBUJIBHO  WCIONB30BATh  3HAHWSA,  OPUEHTHpYETCS B
COBPEMEHHBIX MpobiieMax JaHHOW JUCHUIUINHBL

2) yMeno NpHUMEHSIET TEOPETHYECKHWE 3HAHUS IpU pelIeHUU
MIPAKTUYECKHX 3a/1a4;

3) BiIajgeer COBPEMEHHBIMH  METOJaMH  HCCIIEIOBaHUS,
CaMOCTOSITENILHO MOMOJIHET U OOHOBJISIET 3HAHUS B X0/1€ YUeOHOM
paboTHI;

4) Ipu OCBEIICHUH BTOPOCTETIEHHBIX BOIIPOCOB BO3MOXKHBI O/THA —
JIB€ HETOYHOCTH, KOTOpBIE CTYAEHT JIETKO HCHPABISET IOCIe
3aMeyaHus MPeTo1aBaTelIs.

Xopomo

- MIOJTy4aeT CTYJIEHT, KOTOPBIN:

1) packpbln comep)aHue BOMpoca B 00beMe, MPEeIyCMOTPEHHOM
MPOTPaMMO¥, U3yUrJI 00S3aTENbHYIO TUTEPATYPY O TUCITUTIIINHE
«MeTto0510THsI HAyYHBIX UCCIEA0BaHUINY;

2) rpaMOTHO W3JIOKHUIJI MaTeprall, BIaIeeT TEPMUHOJIOTHEH;

3) 3HaKOM C METOJIaMH HCCIEAOBaHUs, YMEET YBSI3aTh TEOPUIO C
MPaKTUKOM;

4) B WBJIOKEHUU JOMYCTHI Psifi HETOYHOCTEW, HE MCKaXAIOIIUX
coJiepKaHUsl OTBETA HA BOIIPOC.

Y 10BJIIETBOPUTEIILHO

- CTaBUTCS CTYJEHTY, KOTOPBIN:




1) ocBoumn TporpaMMHBIM  MaTepHall MO  JUCIUTIIMHE
«Metoioyiorusi HAyYHBIX HCCIICIOBAaHUI» B 00beMe y4eOHUKa,
o0JajaeT JIOCTATOYHBIMH IS TPOJODKCHHS OOyYCHHsS] W
npeacrosimeid  MpodecCHOHABHON  ACSITENFHOCTA  3HAHHSIMH,
BBINOJHUWII TEKYIIIHE 3a]JaHUS;

2) Ipy OTBETE IOMYCTHII HECYIECTBEHHBIC OMMOKH, HETOYHOCTH,
HApyUIEHUs  TOCIEI0BATEIIbHOCTH  M3JIOKEHUS  MaTepuala,
HEJIOCTATOYHO apTryMEHTHUPOBAHO HU3JIOKHUI TEOPETHUYECKHUE
MOJIOKECHUS.

- OLICHUBAETCS CTYJEHT, KOTOPBIN:

1) oOHapyxuin 3HauMTENIbHBIE MPOOEIbl B 3HAHMM OCHOBHOTIO
IIPOrPaMMHOI'0 MaTepHaa;

2) [omyCTMa HPUHLUUIMAIbHBIE OIIMOKM B  BBIIOJIHEHUHU
MIPEAYCMOTPEHHBIX ITPOrpaMMON 3aJaHuM.

HeynosnersopurensH
0

6.4. TunoBbIe KOHTPOJIbHbIE 3aJaHUA HJIH HHbIE MATEPHAJIBI:
VYka3aHbl B IpuiIokeHuH 1.

7. IlepeyeHb OCHOBHOW M JONOJHUTEJILHON y4eOHON JHMTepaTyphbl,
He00X0UMO¥ /1J151 0CBOEHUS TUCUMILINH

a) OCHOBHas JuTeparypa:

1. Kysueno M.H. OcHOBbI HaydHBIX HcclenoBaHui: YdeOHoe mocoOue sl GakaiaBpoB
[DnexTpoHHBIH pecypc] : yuel. mocodre — DnekTpoH. naH. — Mocksa : Jlamkos u K, 2017. —
284 ¢. — Pexxum moctyna: https://e.lanbook.com/book/93533.

2. KproukoBa B.B. OcHOBBI Hay4HO-HCCIIEOBATENbCKON aesTenbHOCTH. Kype neknmii: yueO.
nocooue — Jlonckoii 'AY. - 2018. — 212c.

3. TomyGeBa, A. 1. MeToonorust HayqHOTO UCCIIEIOBaHMS: Y4eOHO-MeToInYecKoe mocoome / A.
U. Tony6eBa. — Spocnasnb: SApocnasckas ['CXA, 2019. — 72 c¢. — TekcT : 21IeKTPOHHBIH //
Jlanb: snekTpoHHO-OMOMMOTewHas cuctema. — URL: https://e.lanbook.com/book/172585 —
PexxuMm poctyna: uis aBTOpH3. MOJIb30BaTENEH.

4. MeTo0I0THsI HAYyYHOTO HCcienoBanus : yueOHuk s By3oB / H. A. Cnecapenko, E. H.
bopxynoBa, C. M. bopyHoBa [u np.] ; mox penakuueit H. A. Cnecapenko. — 5-e u3z., crep. —
Cankt-IlerepOypr : Jlamp, 2021. — 268 c¢. — ISBN 978-5-8114-7204-8. — Tekcr :
AIIEKTPOHHBIN // Jlanb : ANEKTPOHHO-OMOIMOTEeUHAS cucTema. — URL:
https://e.lanbook.com/book/156383 — Pexxum pocryma: mis aBtopus. [lonb3oBaTeneii.

0) TONOJIHUTENIbHAS TUTEPATYpa:

1. Qynsamosa, B. I1. Merononorust Hay4HbIX HccieqoBanuil : yuebnoe nocobdue / B. IT. lynsmiosa.
— Kocrpoma : KT'Y, 2021. — 80 c¢. — ISBN 978-5-8285-1132-7. — Tekcrt : 3neKTpOHHBIH //
Jlanp : snekTpoHHO-OMOIMOTewHas cucrema. — URL: https://e.lanbook.com/book/177619 —
PesxuMm poctyma: 1uist aBTOpPH3. TOJIb30BATENEH.

2. becuactHoB, H. Il. Metononoruss HayyHoro uccienoBanus : ydeOHoe mocodbue / H. II.
becuactnos, O. B. KoBanésa, U. B. Pribaynuna. — Mocksa : PI'Y um. A.H. Kockiruna, 2020. —
64 c. — ISBN 978-5-87055-867-7. — TekcT : 31eKTpoHHBIH // JIaHb : 3IeKTpOHHO-OnbInoTeuHas
cucrema. — URL: https://e.lanbook.com/book/166994— Pexum mgocTyma: Ui aBTOPH3.
I0JIb30BAaTENEH.

8. IlepedeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOMH CEeTH
«HTepHET»

https://elibrary.ru/; - Hay4uHas 31eKTpOHHAsE OMOIHOTEKA
http://www.exponenta.ru/; - o6pa3oBaTebHbI MATEMATHUECKUI CAalT
http://www.twirpx.com/files/special/forest/ (Dnextponnas 6ubnmmorexa «T»);



https://e.lanbook.com/book/93533
https://e.lanbook.com/book/172585
https://elibrary.ru/
http://www.exponenta.ru/
http://www.twirpx.com/files/special/forest/

http://www.e.lanbook.com (M3natenscTBO «Jlanby);
http://www.iprbookshop.ru (9BC «Iprbooks»).
https://www1.fips.ru/; - penepaibHblii HHCTUTYT HPOMBILILICHHOW COOCTBEHHOCTH

9. MeToauuecKkue YKazanus 1Jist oﬁyqamnmxcsl M0 0OCBOCHHUIO JUCHUITIIMHBI

1. T'onyGeBa, A. W. Metogoyiorusi Hay4dHOT'O HCCIIEIOBAaHMS: Y4€OHO-METOAMYECKOE
nocobue / A. U. T'onybeBa. — SApocnaBns: SApocnasckas 'CXA, 2019. — 72 ¢. — Tekcr :
AJICKTPOHHBIN /l Jlanb: 3JICKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/172585 (nara oGpamienus: 21.10.2020). — Pexum mgoctyma: as
aBTOPU3. MOJIb30BATENCH.

10. Ilepeuenb HHGPOPMANMOHHBIX TEXHOJIOTHii

HJ'ISI IMPOBCACHUA JICKIMOHHBIX 3aHATHI HCIIOJIB3YCTCA MYHLTHMGHHﬁHOG O60py,[[OBaHI/IC.
I[JISI MMPOBCACHUA IMPAKTHUYCCKUX 3aHATHH HCIIOJIB3YIOTCA KOMIIBIOTCPHI, ITOJAKIIOYCHHBIC K CETHU
HHTCPHCT.

11. MaTepuajbHO-TeXHHYECKOe o0ecriedeHne TUCIIUIIMHbI
KommeroTepHsIii ki1ace, 000pyA0BaHHBINA CPECTBAMH MYJIETUMETHA.

12. OcobeHHOCTH OCBOEHUS AUCUMILIUHBI /I8 HHBAJIUAOB H JHUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OOyuenune oOyyarlUXCsl C OrPaHUYEHHBIMH BO3MOXHOCTSMHU  370pPOBbSl  IIPHU
HEOOXO/MMOCTH OCYLIECTBIISIETCS Ha OCHOBE aJalTHUPOBAaHHOM paboueill mporpammsl ¢
UCTIOJI30BAaHUEM  CIIEIMATBHBIX METOZOB OOy4YeHHS W JWJAKTHYECKHMX MaTepHajioB,
COCTaBJIEHHBIX C YYE€TOM OCOOEHHOCTeH NCHUXO(U3MUECKOro pa3BUTUS, WHAMBHUIYAJIbHBIX
BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBBS TAKUX 00ydaronuxcs (00yJaromerocs).
B wmemsx ocBoeHuss yuyeOHOM mporpamMMbl JAMCUMIUIMHBI MHBaIMJAMM M JIMLAMH  C
OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0OPOBbS 00ECTIeYMBAETCSI:

* Ui UMHBAJIWAOB M JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0pOBbSI IO 3PEHUIO:
pa3MelneHne B TOCTYIHBIX Uil 00y4YaroIuXcs, SBISIOIINXCS CICTBIMA WIH CIa0OBHISIINMH,
MecTax U B aJalTHUPOBaHHOW (opMe CHpaBOUYHOW HHPOPMALUU O paCIUCAHUM Y4EOHBIX
3aHATHUH; IPUCYTCTBUE aCCUCTEHTA, OKAa3bIBAIOIIETO oOyuaromemycs HEOO0XOAUMYIO

MIOMOIIIb; BBIITYCK aIbTEPHATUBHBIX (POPMATOB METOAMYECKUX MaTepHaoB
(xpynHbIH mpudT WK ayauodailsibl), UCMOIb30BaHUE Bepcuu caifta i crnadoBuasmux IbC
IPR BOOKS u cnennansHoro moouisHoro npuioxenust IPR BOOKS WV-Reader (mporpamMmel
HEBU3YaJbHOTO JOCTyNa K WHGOpPMAIWW, TpPEAHA3HAYCHHOW /JIsi MOOWIBHBIX YCTPOWCTB,
pabotaromux Ha omneparroHHoM cucreme Android u 10S, koTopas He TpeOyeT chenuagIbHO
00y4eHHOro accucTeHTa, T.K. Joau ¢ OB3 mo 3peHuio paboTaroT coO CBOUM YCTPOHCTBOM
IPUBBIYHBIM CITIOCOOOM, HCIIOJNIB3Ysl CHeMaIbHbIE IITATHBIE TPOTPAMMBI JIJIsl HE3PSIUUX JIIOJIEH,
¢ kotopsiMu [IPR BOOKS WV-Reader umeer nosiHyro cOBMECTUMOCTb);

* I MHBAJIUAOB U JIMII C OTPAaHMYCHHBIMH BO3MOXXHOCTSMHU 3/0pOBBS IO CIYyXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOM3BEICHHE HHPOPMAIINH;

* I MHBAJIUAOB U JIMII C OTPAaHMYCHHBIMM BO3MOXXHOCTSMHU 3/10POBbS, HUMEIOIIUX
HapYIICHUsT OTIOPHO-IIBUTATEIFHOTO aIllapaTta: BO3MOXKHOCTH OECIPENTCTBEHHOTO JIOCTYIIa
oOyyaromuxcs B yueOHbIe TOMEIeHNs, TyaleTHbIe KOMHATHI U IpyTrHe MoMelleHus Kadeapsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX  TTOMEIIECHUSIX.

O6pa3oBaHre 00y4JaIOUINXCS ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI MOXKET OBIThH
OpPraHMU30BaHO KaK COBMECTHO C IPYTMMHU OOYUYAIONIMMHUCS, TaK U B OTACITHHBIX TPYIIaX WIH B
OpraHu3aUsX.


http://www.e.lanbook.com/
http://www.iprbookshop.ru/
https://www1.fips.ru/

NNPUJIOKEHUE 1

MHUHHCTEPCTBO CEILCKOT0 X0351cTBa Poccuiickoit ®enepariim
®I'bOY BO I'ocynapcTBeHHbIH arpapHblid yHUBepcUTET CeBEepHOTO 3aypabs
NHXeHEepHO-TEXHOIOTNYECKUA HHCTUTYT
Kadenpa Texaugeckue cucremsl B AITK

O®OH/I OLIEHOYHbLIX CPEACTB

1o yueOHOM quctuIuiiie MeTom0/10rusi HAyYHBIX HCCJIeJ0BAHM I

JU1s1 HaripaBlieHnit noarotoBku 35.04.06 ArpounskeHepus

nporpamMmma Maructpatypsl L{luppoBuzanus TEXHUYECKUX CUCTEM B arpOUHKEHEPUHU

YpoBeHb BhICIIETO 00pa30BaHUs — MarucTpaTypa

PazpaboTuuk: noreHT kadenpsl Texauueckue cuctemsl B AIIK, k. T. H. BanoB A.C.

YTBepkaeHo Ha 3aceaHuu Kadeapol
npotokoa Ne 11 ot «01» uronst 2022 1.
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3aBenyromuii kKadeapoit 7L Ycrunos H.H.

Tromens, 2022



KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIHE ITANbI
(opMupoBaHusa KOMIETEHIMH B MpoLiecce OCBOEHUS 1M CHUIITUHbBI

METO/10JIOTrvusl HAYYHBIX UCCJIEJJOBAHUI

1. Bompochl k 3a4eTy

Kommnerennus Bomnpocsr

OIIK-4 1. JlaTh ompeneneHue MOHITHS «HAYYHOE UCCIIEOBAHUE).
Cnocoben 2. Jlate ompeneneHue MOHATUS «HAYYHOE 3HAHUE.

POBOJIUTH 3. OxapakTtepu3syiiTe 3Tanbl pa3BUTUS HAYYHBIX HCCIIEIOBAHUM.
Hay4HbIC 4. Tlenp 3KCEPUMEHTAIbHBIX UCCIIEI0BAHUM.

UCClIeI0OBaHMA, 5. Omnpenenenue kodhdHUIMCHTa BapHALIIH.

aHaJIM3UPOBATH 6. Uro m3yyaer qucruiuimHa «MeToI0JIOTHUS HAyYHBIX UCCIICIOBAHUIN.
pe3yJIbTaThl U 7. Kaxkoif HHTepBaJl HA3bIBACTCS IOBEPUTECIBHBIM.

TOTOBHTD 8. MeTo/ipl TEOPETHICCKUX U SMITUPUICCKUX UCCIICIOBAHUIA.
OTHCTHBIC 9. HasoBuTe cUCTEMHBIE U CIly4aiiHbIE OIIMOKH.

JIOKYMEHTBI

10.Yto onpenensier KO3HUIIUESHT KOPPEIISALIUH.
11.MeTo/bI UCCIIEIOBAHHS CBS3CH MEXKY CIIyUYailHBIMU BEJTUYNHAMH.

12.

JIucniepCMOHHBIA aHAJIW3 HOPMAIbHO PACHPEIEICHHBIX CIIy4alHBIX

BCIINYHH.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Koppensaunonsslii aHanus.

Perpeccruonnsiii ananus.

JIunHeilHas cTaTUCTUYECKask 3aBUCUMOCTH JIBYX BEJIMYMH.
Onenka K03 GUIMEHTOB PETPECCUU.

MeTo HaMMEHbIINX KBAJAPaTOB.

B uem cyTh MeTona ciyyaiiHoro Oanasca.

[Ipouenypa nocnenoBaTeIbHOIO OTCEUBAHUS.

HazoBuTe 0OCHOBHBIE 3a/1a4M NIJIAHUPOBAHUS IKCIIEPUMEHTA.
[IpoBepka CTaTUCTUYECKUX TUIIOTES.

Cratuctuyeckas runoresa.

OxoHomuueckast 3p(PEeKTUBHOCTh HAyYHBIX MCCIIEJOBAaHUM
®dakTopbl 3¢ (HEKTUBHOCTH HAYUHBIX MCCIIEJOBAHUMN

[IpomexxyTouHble pe3ynbTaThl, MOBBIMIAOIINE APHEKTUBHOCTH

HAaYYHBIX HCCIIeOBaHUM

Kpurtepun onenkn 3auera

- «3aUTEHO» BBICTABIISIETCS CTYJIEHTY, €CITU 3a TeCcT Habupaet Oosee 50 Oamwios;
- «HE 3a4TEHO)» BBICTABIIAETCS CTYJEHTY, €ClIU 3a TeCT HabupaeT meHee 50 GamoB.

2. Bompocsl k 3k3amMeHy

Komnerenmus Bonpocsr
OIIK-4 1. Yro uzyvaer nucuumiinHa «MeTo 00T s HaAyYHBIX UCCIIEI0BaHUI.
Cnocoben 2. HazoBure GOpMBI 1 METOBI OPTaHU3AIMHA HAYYHBIX UCCIIETOBAHHIA.
HPOBOAUTH 3. Llens 1 3aa4u MccIeI0BaHMUS.
Hay4YHbIC 4. MeTo/1bl TEOPETUYECKUX U IMIUPUIECKUX UCCIIETOBAHUI.
HCCIICIOBAHNAA, 5. OCHOBHBIE TIOHATHUS O TEOPUHU TTOTOOUS.
aHAIIU3UPOBATh 6. OCHOBHBIE TIOHSTHSI O MOJICITHPOBAHUH.
pE3yJIbTATRI 1 7. IlporHo3upoBaHue B HayKe.
TOTOBHUTD 8. 3ajaun ONTUMAIBLHOTO IPOEKTHPOBAHHUSL.
OTHETHBIC 9. [Touck ¥ aHANM3 Hay4IHOU HHPOPMAIIHH.
AOKYMCHTBI 10. HayuHble TOKYMEHTHI ¥ H3JJaHUSI.
11. MH}pOopManOHHO-TTIONCKOBBIE CUCTEMBI
12. TlonsiThe 0 Teopuu MOJOOUS U MOJCITUPOBAHUH.
13. TloHsiTHE O TEOPETUYECKUX MCCIICIOBAHUSIX.




14. TloHsTHE O MAaTEMAaTUYECKOM METOJIE.

15. Knaccudukarus u TUIIBI SKCTIEPUMEHTAIBHBIX UCCIICIOBAHUMA
16. PerpeccuBHbIi aHATH3.

17. Koppensiusi.

18. Meronbr 00pabOTKH HKCIEPUMEHTATBHBIX UCCIIEI0BAaHUMA.

19. Kak cocTaBUTh KpaTKyt0 METOAMKY HCCIIEI0BATEIbCKUX
HCTIBITAHU M.

20. Kak BbIOpaTh MpuOOPHI JEKTPOU3ZMEPUTEITHLHOTO 000PYI0BaHUS.
21. Kak onpeaenuTs NOTPEIIHOCTh H3MEPEHUS

22. Kak nenaTh BBIBOJIBI 110 UCCIIEOBATEILCKUM HCIIBITAHUSM.

23. Tlo KaKuM KpUTEPHUSIM MIPUMEHSETCS MOTyYCHHbIC 3HAHUS
IIPAKTUYECKON pabOThl HHKEHEPA.

24. ]Ins xakux 1eNiedl BKII0YaeTcs JOMOTHUTEIFHOE COMPOTHBIICHUE B
U3MEPUTENbHBIA KOMILIEKT.

25. Tlopsnok CHATHS XapaKTepUCTHUK. DTall HAYYHOT'O UCCIIETOBAHHMS
IIPU IPOBEPKE I'MITOTE3BI.

26. Drtan GopMyIMPOBKH MPEIBAPUTEIHLHBIX BHIBOJIOB, UX
anpoOupoBaHUe.

27. Yemy paBeH mokaszateib TOYHOCTH CPETHETO 3HAUCHHSI BEIOOPKH.
28. UYemy paBeH k03 PHUIMEHT BapHalluy BEIOOPKHU.

29. IIpoBecTr mpoBEpKY OJHOPOIHOCTH BEIOOPOYHBIX JUCTIEPCHH.
30. Koppenupyemsl 11 MKy cO00M MPU3HAKH BHIOOPOK.

31. Kakast 3aBHCHMOCTB CYIIECTBYET MEKAY BapbUPYEMBIM (PaKTOPOM
U BBIXOJJHON BETMYUHOM.

32. Paccuuraiite ko unment koppensiiun. OxapakTepu3ynTe
3aBUCUMOCTb.

33. MopenupoBaHue MPOIECCOB arPOHMHKEHEPHH.

34. MuHHUMHU3aLHUS YUCIIA OIBITOB.

35. CocTaBbTe IUIaH SKCIIEPUMEHTA MO0 CXeMe JIATHHCKUX KBaJpaToB.
36. I'pexo-maTuHCKME KBaAPAThl U JJATUHCKHE KYOBI.

37. JlaTWHCKUE TIJIaHbI UTS TIATH B 00JIee BapbUPYEMBIX (PAKTOPOB.
38. MeTtoa anpHOpHOTO paHKUPOBAHMUS.

39. [InaH "HCTHHHOTO" YKCIIEPUMEHTAIBHOTO UCCIICOBAHUS.

40. TInaHbl 5KCIIEPUMEHTOB AJISt OJJHOTO HCIIBITYEMOTO.

41. IlpoBepka 3HAYMMOCTH KO3(PPHUIIMEHTOB.

42. Mertop cnyyaitHoro OanaHca.

43. Tlouemy TUTaHBI CTAPAIOTCS CAENATh OPTOTOHAIHHBIMH.

44. K yemy NpuUBOJIUT OTKJIOHEHHUE IJIaHA OTOPTOTOHAIBHOTO.

45. Kak npoBepsieTcsi TUIIOTe3a a/IeKBaTHOCTH MOCTPOEHHOW MOJIETH.

IIpumep 3K3aMeHANMOHHOTO OMJIeTa

OI'bOY BO «l'ocynapcTBEeHHBIN arpapHbiil yHUBEpCcUTET CeBEPHOTO 3aypalibsi»
NuctutyT UHXKEHEPHO-TEXHOJIOTHYECKUI

Kadenpa Texunueckue cucremsl B AITK

JUTsL HapaBJIeHUH moaroToBku 35.04.06 ArpouHxeHepus

Marucrepckas nporpamma: [{udpoBusaiys TEXHUYECKHX CUCTEM B arpOMHKEHEPUHT
VYyebnas qucuuruimaa: MeTo010THs HAyYHBIX UCCIIET0BAHUI

DK3aMEeHAIMOHHBII OuJIeT No

1. HazoBute ¢popMbI 1 METOIBI OPTaHU3ALNN HAYYHBIX UCCIIEIOBAHUI.
2. IlopAoK CHATHS XapaKTEPUCTHK. JTall HAYYHOI'O UCCIIEJOBAHUS IIPU IIPOBEPKE TUITOTE3BI.
3. Paccunraiite ko3¢ purment koppensaiuu. OxapakrepusyiiTe 3aBUCUMOCTb.




Cocrasun: AaTpornioB B.A. « » 20 1.

3aBenytrommii kadeapoii: Yerunos H.H. « » 20 r.

Kpurepun onenkn 3k3aMeHa

- OLEHKA «OTJHMYHO» BBICTABIIAETCS, €CIM OOydyarolMHCA B IOJHOM OObEME YCBOWII
IIPOrpaMMHBIM MaTepHuall, MCUEPIBIBAIOIIE PACKPBUI TEOPETUYECKOE COAEPKAHME BOIIPOCOB
Ounera (3afaHus), HE 3aTPYAHUIICS C OTBETOM Ha JIONOJIHUTENbHBIE BONPOCHI 3K3aMEHATOpa,
YCIICIIHO BBITIOJHIJI TPAKTUYECKUE 3aJaHUsl, MPOJEMOHCTPHUPOBAB HEOOXOIMMBIC HABBIKH U
yYMEHHUE IMPaBWIBHO HPUMEHATh TEOPETUUYECKUE 3HAHMS B IPAKTUYECKOH JesTeIbHOCTH,
IPaBWIbHO OOOCHOBal MPHUHATBHIE PELICHHUsS, OKa3alcsi B COCTOSIHUM CaMOCTOSITEIbHO
aHaJIM3UpPOBaTh, OOOOIIUTH M MOCJIEIOBATENbHO, JIOTUYHO, ApryMEHTHPOBAHO H3JI0XKUTh
MaTepual, He J0IycKas OlIMO0K;

- OLIEHKA «XOPOLIO0» BBICTABIIACTCS, €CIIM 00ydaroUuiics 3HaeT MPOrpaMMHBIA MaTepual,
IIPABUJIBHO, 10 CYILIECTBY U IOCJIE0BATEIbHO U3J1araeT coJIep;KaHue BOIIPOCOB OuiieTa (3aaHus),
B 1I€JIOM NPaBWIbHO BBINOJHSIET MPAKTUUYECKOE 3aJaHHe, BIJIAJEET OCHOBHBIMU YMEHHUSAMHM U
HaBBIKAMHU, TIPH OTBETE HE JIOMYyCKAET CYIIECTBEHHBIX OMMOOK M HETOYHOCTEH.

- OLleHKA «Yy/JAOBJIETBOPUTEJBHO» BbBICTABISECTCSA, €CIM OOY4YaroUIUiics YCBOMJ TOJIBKO
OCHOBHBIE IIOJIOKEHUSI MPOTrPAMMHOI0 Marepuala, COJEp)KaHHWE BOIPOCOB OMiIeTa M3JI0XKUI
IIOBEPXHOCTHO, 0€3 0JKHOI0 00OCHOBAHUSA, JOMYCTHJI HETOUHOCTU M OUIMOKH, HEOCTaTOYHO
IpaBWIbHbIE (POPMYIMPOBKH, HAPYIIWI IOCJIEIOBAaTEIbHOCTh B HW3JIOKEHUHM MaTepualia,
NPaKTUYECKHE 3a/1aHUS BBIMOIHNI HE B TOJIHOM 00beMe, UCTIBITHIBAII 3aTPyIHEHHS IPU OTBETE Ha
4acTh JOTOJIHUTEIbHBIX BOIIPOCOB;

- OLEHKY «HeyJIOBJICTBOPUTEJbHO» BBICTABIIAETCS, €CIM OOYyYaroIMHCS He 3HaeT
OCHOBHBIX TIOJIOKEHMH TMpPOrpaMMHOIO Marepuajia, IOpU OTBETe Ha OWIeT JOMyCKaeT
CYIIECTBEHHBIE OITMOKH, HE B COCTOSTHUH BBIITOJHUTD MIPAKTHUECKHUE 33/1aHNUs, HE MOXKET OTBETUTh
Ha OOJIBIIMHCTBO JOTOJIHUTEIbHBIX BOIIPOCOB MJIM OTKA3bIBAETCSI OTBEYATb.

3. Bomnpocsl 1151 codece10BaHusA

1. KubepHeTndeckuii moaxoa K UCCIEeIOBAaHUIO CUCTEM
CucreMa Kak 00bEKT UCCIIEOBAHUH.

Knaccudukanus cucrem.

CyltHOCTh YIIpaBJeHUs U TTOHATHE 00PATHOM CBS3H.
Meto1bl HayYHBIX UCCIIETOBAHUN.

2. IlpumeHeHnre MeToJa HAMMEHBIIIMX KBAJIPaTOB JJIsi MOJEJIEH ¢ OTHOU MEPEMEHHON 1
MHOTO()aKTOPHBIX IKCIIEPUMEHTOB.

BapwsupoBanue eAMHCTBEHHOTO (haKTopa.

Cuctema HOpMaJIbHBIX YPOBHEHHM.

Brruncnenue k03 PUIIHEHTOB KBaIpaTUYHOW MOJIETH.

Crnyuait nuHelHOM perpeccoHHOM Mozenu ¢ k BapbupyeMbIMU (aKTOpaMu.

Meroa HaMMEHBIINX KBAJPATOB B MATPUYHOM 3aIUCH.

[IpumeneHnne MeTo1a HAMMEHBIITNX KBAPATOB ISl 00pabOTKH IKCIIEPUMEHTA C Ty0-
JIMPOBaHHBIMH OIBITAMHU.

OcHOBHBIE BUJBI MATEMAaTHYECKUX MOJEIIEN

Perpeccuonnslii ananus.

Perpeccuonnast MoJeb.

DyHKIMSA OTKIIHKA.



Koadduuuent perpeccun.

3. IlnmanupoBaHHE OTCEMBAIOIINX SKCIIEPUMEHTOB

Merton cinydaiiHoro OanaHca.

MeTo/1b1 10CIIEN0BATEIBLHOTO OTCEUBAHUS.

IIpuMeHeHre METOI0B TEOPUH PA3MEPHOCTEM ISl COKPAILCHUS YKCIIa BADbUPYEMBbIX
IIEPEMEHHBIX.

WuTepBain cbeMa JaHHBIX U IPOJOJDKUTEIBHOCTD TACCUBHOIO dKCIIEPUMEHTA

AKTHUBHBIN U IACCUBHBIN 3KCIIEPUMEHTBHI.

HuTepBan cbeMa JaHHbIX.

Pacuer ¢pu3nueckux BeITUUNH.

[InanupoBanue SKCIIEPUMEHTA

OcHOBHBbIE IIOHATHUSA, 33]]a41 U 3TAIlbl INIAHUPOBAHUS IKCIEPUMEHTA

OcHoBHBbIE 337]a4 IUTAHUPOBAHUS SKCIIEPUMEHTA.

OTaIbl 3KCIIEPUMEHTAIIBHBIX PaloT.

[TnanupoBaHre MHOrO()aKTOPHBIX SKCIIEPUMEHTOB.

4. TlnanupoBanue 0AHOGAKTOPHBIX HIKCIIEPUMEHTOB MPH MTOMCKE ONTUMAIBHBIX YCIOBUMN
MeTtox IMXOTOMUM.

[IpuMeHeHne MeToa 30JI0TOTO CEUEHHMS 111 ONTUMU3AIUU IIpoLecca.

Meroa nOKOOPAMHATHOTO IMOUCKA.

[locnenoBarenbHbI CUMILUIEKC-METO/

CHUMIIIEKCHBIN MTOUCK C IEPEMEHHBIM I11aIOM.

[To3ULIMOHHBIE OTPaHUYEHHUS.

Ornucanue anropuTMa.

Kpurepun onenkn codecenoBanusi
- OLIEHKa «3a4TEHO0» BBICTABIISETCS 00yUaroLUIeMycs, €Clii B Ipoliecce co0eceJ0BaHNs OH
packpbIBaeT Mo TeMe He MeHee 4eM 2/3 uMH(OpMaluu, BiajeeT OCHOBHBIMU TEPMHHAMH, a
OTBETHI Ha HABOASILIKE BOMPOCHI O0JI€e YEM YOBIETBOPUTEIbHBL;
- OIICHKA «HE 3a4TE€HO» BBICTABIISETCS 00ydJaroLIeMycsl, €Clid B poliecce codece10BaHus
OH pacKpbIBaeT TeMy He Oosiee ueM Ha 1/3, a OTBETHI Ha JOTIOJHUTEIBHBIE BOMIPOCH BBOIST B
3a0IyKIeHue.

4. Tembl pepepaToB

[TonsiTe Hay4YHOTO 3HAHUSA
AHaJIUTHYECKHE METO/Ibl B HCCIIEIOBAaHUSX
Knaccugukarus, TUIBL ¥ 3a]1a41 SKCIIEPUMEHTA
BeposTHOCTHO-CTaTUCTUYECKHE METObI B UCCIIEIOBAHUIX
MonennpoBaHue B HAy4YHOM U TEXHUYECKOM TBOPYECTBE
Mertons! rpaduyeckoit 00pabOTKH pe3ylbTaTOB U3MEPEHUN
Odopmitenne pe3yabTaToB HAyYHON pabOThI
CratucTudeckue acreKThl MOJEIMPOBAHUS
. MaTtemaTtuueckue MOJENH.
10. OcCHOBBI TEOPUH CITYIaHBIX OITUOOK M METOJIOB OIIEHKH CITYYalHBIX MOTPEITHOCTEH
B U3MEPEHUSX.
11. Metoabl mo0opa SMIUPUIECKUX HOPMYIT.
12. 3apgaum oNTUMAaIBLHOTO MPOEKTUPOBAHUS U YIIPABJICHUS B arpOMHKEHEPHUH.
13. OnTtuMu3anus TEXHOJIOTUIECKHUX MPOIIECCOB B arPOUHIKCHEPHH.
14. MopenupoBaHue Kak METO/ UCCIIEJOBAHUS TEXHOJOTUYECKUX ITPOLIECCOB.
15. Metonbl MaTEMAaTHYECKOTO MOAETMPOBAHUS IPOM3BOICTBEHHBIX IIPOLIECCOB.

CoNoOR~wWNE

Kpurepun onenkn pedepara
- OLICHKA «3aYTE€HO» BBICTABIAETCA CTYICHTY, €CIM IpH 3amuTe pedepara packpelTa Tema,



JIEMOHCTPHUPYETCSl TIIyOOKOE 3HAHUE MaTepuaia, ¢ HEKOTOPHIMH HETOYHOCTSMH B HCIIOJIB30BAHUU
CICIUATLHOW TEPMHHOJIOTUH, C HE3HAYUTEIBHBIMA CTUJIUCTHYCCKUMH OIMMOKAMH B  H3JIOKCHUS
MaTepuana, TNpW HaIMYAd HETOYHOCTH B BBIBOJAX IO TeMe, W HE3HAYWUTENbHBIMH OIMMOKaMH B
ohopMIICHHUH,

- OIICHKA «HE 3a4TEHO» BBICTABJISACTCS CTYJICHTY, CCITH MPH 3alluTe pedepara TeMa HE PacKphITa,
BEISIBIICHO HEOPE)KHOE WJIN HElpaBUiIbHOE oopMIICHHE, a Takke pedepaT B3AT B TOTOBOM BHAC U3 0a3bI
cetu MHTEpHET.

5. KomiuiekT 3aganuii 1J1s1 KOHTPOJIbHON PadoThl

Tema MonenupoBaHue HayYHbIX UCCIEA0BAHUI
BapuanTt 1
3ananue 1. M3yunts TEMBI Kypca.
3ananue 2. [IpoBepuTh CBOM 3HAHUSA 110 BOIIPOCAM JJIsl CAMOIIPOBEPKH.
3ananue 3. [IucbMEHHO OTBETUTDH HA BOIPOCHI KOHTPOJIBbHOM pabOTHI:
1. OO6mas knaccudukanys METOA0B HAYUHBIX HCCIIEI0BaHUM.
2. PerprcCHOHHBIN aHAIHU3.
3. IlpumeHeHune MeToJja HAMMEHBIINX KBAAPATOB AJIsi 00pabOTKHU 3KCIIEPUMEHTa C
yOMpOBaHHBIMU OTIBITAMH.
3ananue 4. 3aUTUTH OQOPMIIEHHYIO KOHTPOJIbHYIO PaboTYy.

Bapuanr 2
3ananue 1. M3yunTs TEMBI Kypca.
3ananue 2. [IpoBepuTh CBOM 3HAHUS IO BOIIPOCAM JUIsl CAMOIIPOBEPKH.
3ananue 3. [IncbMEHHO OTBETUTH HA BOIIPOCHI KOHTPOJIBHOM paboTHI:
1. OcHoBHbIE 3Tanbl HAYYHOT'O UCCIIEJOBAHUS.
2. KoMmno3uInoHHBIE TUTaHBI.
3. Koppensmus.
3ananue 4. 3auMTUTh 0QOPMIICHHYIO KOHTPOJIbHYIO padoTy.

Bapuant 3
3ananue 1. U3yuuTh TeMBI Kypca.
3ananue 2. [IpoBepuTh CBOM 3HAHUS IO BOIIPOCAM JIJIsi CAMOIIPOBEPKH.
3ananue 3. [IMcbMEHHO OTBETUTH HA BOIIPOCHI KOHTPOJIBHOM paboThI:
1. Meto/1bl HayUHBIX UCCIIEIOBAHUM B arpOMHKEHEPUH.
2. AKTUBHBIN ¥ TACCUBHBIN SKCIIEPUMEHTBHI.
3. TlomHbIii (haKTOPHBIN SKCIIEPUMEHT.
3ananue 4. 3aUTUTH 0QOPMIIEHHYIO KOHTPOJIBHYIO PaboTYy.

Bapuanr 4
3ananue 1. 3yuuTs TEMBI Kypca.
3ananue 2. [IpoBepuTh cBOM 3HAHUS IO BOIIPOCAM JIJIsl CAMOIIPOBEPKH.
3ananue 3. [IucbMeHHO OTBETUTDH HA BOMPOCHI KOHTPOJIbHOM pabOTHI:
1. OcHoBHBIE 33124l TEOPETHUUECKOTO UCCIIETOBAHMUS.
2. Koaddumment perpeccun.
3. OcHOBHbIE 33/1a4 TUIAHUPOBAHUS IKCIIEPUMEHTA.
3ananue 4. 3auTUTh 0QOPMIICHHYIO KOHTPOJIbHYIO paboTy.

Bapuanr 5
3ananue 1. U3yuuTh TEMBI Kypca.
3ananue 2. [IpoBepuTh CBOM 3HAHUS IO BOIPOCAM JIJIsi CAMOIIPOBEPKH.
3ananue 3. [lMcbMEHHO OTBETUTH Ha BOIIPOCHI KOHTPOJIBHOM pabOTHI:
1. TlocnenoBarenbHOCTh MPOBEACHUS HAYYHO-UCCIIEIOBATENBCKUX PadoT.
2. BapbupoBaHue eTUHCTBEHHOTO (haKkTopa.
3. IlnanupoBaHue MHOTO(AKTOPHBIX SKCTICPUMEHTOB.
3ananue 4. 3amUTUTh 0HOPMIICHHYIO KOHTPOIBHYIO paboTy.



Kputepun onieHKH KOHTPOJIbHOM padoThI

- OICHKA «3aYTEHO» BBICTABISIETCS CTYIEHTY, ©CIM TpU 3allUTe KOHTPOJIHHOW pabOTHI

MO0Ka3aHO YMEHHE PUMEHATh MOTy4YeHHbIC TEOPETHUECKUE 3HAHUS, TITyOOKOE M TBOPUECKOE OBJIAICHUE

OCHOBHOHM M JIOTIOJIHUTEILHOW JINTEPATypO; JAaHbI OTBETHI HAa BCE BOIMPOCHI KOHTPOJBHOW paloTHI,

MaTepHall U3JI0KEH TPaMOTHO, apryMEHTHPOBAHO U JIOTHYECKH CTPOHHO; cOOMIOAEHBI TpeOOBaHUS K
0hOPMIICHUIO KOHTPOJIBHOM paObOTHI;

- OIICHKA «HE 3aYTCHO» BBICTABIISICTCS CTYACHTY, €CIIM MPH 3aIUTEe KOHTPOJILHOU paboThI He

BBITOJIHEHBI YCIIOBUS, TO3BOJISAIOLINE TOCTABUTH OIICHKY «3aYTEHOY.
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