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[Ipu pazpabotke paboueld mporpamMMbl Y4eOHOM  JUCHMIUIMHBI  (MOAY/dsl) B OCHOBY
MOJIOXKEHBI:

1) ®enepanbHble TOCYIAPCTBCHHBIC TPEOOBAHMS K CTPYKTYpE MPOrpaMM IMOJIrOTOBKH HAYYHBIX H
HAYYHO-TIEJIATOTHYECKUX KaJpOB B aclUpaHType (aIbIOHKTYpE), YCIOBHSIMH HX peau3alliH,
CpPOKaM OCBOEHHUSI 3THX IMPOTPaMM C Yy4YETOM pa3iuyHbIX (opM 0O0ydeHus, oOpa3zoBaTEIbHBIX
TEXHOJIOTUH W OCOOCHHOCTEH OTAEIbHBIX KAaTeTOPHil acmUpaHTOB (AJABIOHKTOB), YTBEPXKICHHBIC
MuHHCTEpCTBOM HayKH U BbIcIIero oopazoBanus PO ot «20» okTsaops 2021 r. Ne 951.

2) YucOHBIii IJIaH OCHOBHOM 00pa3oBaTebHOM MporpaMMbl HaydyHas crenuanbHocTs 4.3.1.
TexHonoruu, MamuHbl 1 000PYJOBaHKE ISl arPONPOMBIIIJICHHOTO KOMIUIEKCa, 000peH Y4eHbIM
coBetoM ®I'BOY BO I'AY Ceepnoro 3aypanbs ot «31» mas 2024 r. IIporokon No 14.

Pabowas mnporpamma y4yeOHOW IUCHMIUIMHBI (MOAYyNsl) ogo0peHa Ha 3acelaHu Kadeapsl
Texanueckue cuctembl B AIIK ot AIIK ot «31» mast 2024 r. [TIpoTtokon Ne 10.

W.0.3aBemyrommero xapenpon it A.B.CraBHukHii

Pabouas nporpamma yuyeOHON AUCHUILIMHBI (MOIYs) 0A00pEeHa METOAUYECKOH KOMUCCUEN HMHCTUTYTa
oT «31» mas 2024r. [IpoTtokon Ne 8

IIpencenarens METOAMYECKOM KOMUCCUN UHCTUTYTA //% C.M. Karoruna

PazpadoTuuk:

AnTponioB B.A., nonient xadeapsr Texuuueckue cucteMsl B AIIK, k.0.H.

F on
JIMpEeKTOp MHCTHTYTA: i . HH. Yerunos



1. Ilepevyenb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI N0 JUCHHUIINHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH Pe3yJbTATAMH 0CBOCHHUsI 00pa30BaTeIbHOI NPOrPaMMBbI

3) Koo
pesynb
mama

P€3yﬂbmambl 0CB0€HUA

Iepeuens nnanupyemvlix pe3yibmamos 0byueHus no
oucyuniume

P-7

CrocoOHOCTh  MIAHUPOBATh U
IPOBOANTH 9KCIIEPUMEHTHI,
oOpabaTbiBaTh M aHAJIW3UPOBATH
PE3yNIBTaThI

3Harb: MeTOOBI U
IJITAHUPOBAHUS
HCCIIeJOBaHUI
YMeThb: HCIOIB30BaTh CIIOCOOBI
MOJTy4YEHUS, XpaHEeHHUs,
uHopmaIuy;  aHAIM3UPOBATh
HCCIICAOBAHUIA.
Baagern:  MeTomamwu,
TEXHUYSCKUMH cpencTBamMu
COBEpUICHCTBOBAHMUS TEOPHUM, TEXHOJOTHH U
TEXHUYECKUX CPEACTB MEXaHU3AIUU CEIbCKOIro
XO3SMCTBA

IpUEMBI  AKTHUBHOT'O
JKCIEPUMEHTAJIBHBIX

U CpeicTBa
nepepaboTKu

pe3yNbTaThI

nporpaMMHbIMHA u

P-11

CrocoOHOCTh U YMEHUE TPUMEHSITh
3HAHUSI COBPEMEHHBIX METOAO0B
HCCIIeJOBaHUH

3HaTh: MeTOABI M IPUEMBI aHAIW3a U
IIOCTAHOBKM 33Ja4 HUCCIIEZIOBaHUs HauOoiee
aKTyaJlbHbIX NPO0JIEM; METObI IIJIAHUPOBAHUS U
IIPOBEICHMS IKCIIEPUMEHTA

YMerb: INPOBOAWTH aHAIU3, CAMOCTOATEIIBHO
CTaBUTb  33Jady MCCIENOBaHMUs  HaubOoiee
aKTyaJlbHbIX MIPOOJEM, UMEIOIIMX 3HAYEHUE JJIs
MEXaHU3aluu CEJIBCKOTO XO35CTBA,
IJIAHUPOBATh JKCIIEPUMEHT U OCYILECTBIIATH €ro
Ha IIPAKTUKE

Baagerb: Meromamu M npuéMaMu aHaiau3a U
IIOCTAHOBKM 33J]a4 HUCCIICZIOBaHUS HaubOoiee
aKTyaJlbHbIX IPOOJIEM; METOJaMH MJIAHUPOBAHUS
Y ITPOBEACHUS YKCIIEPUMEHTA

P-12

CnocoOHOCTh K
JIeITSILHOCTHU Ha OCHOBE
CUCTEMHOTO  MOJX0/a, YMEHHE
CTPOUTHh M HCIOJIB30BATh MOJIEITH
JUISl OIIMCaHUsl U TPOTHO3UPOBAHUS
Pa3TAYHBIX SIBJICHUH,
OCYUIECTBJIATh UX KaU€CTBEHHBIN U
KOJWYCCTBCHHEBIN aHAIN3

MIPOEKTHOU

3HaTh: OCHOBBI ~ CHCTEMHOIO  IIOAXO0Ja,
MaT€MaTHYEeCKUE MOJEIU Ul OIUCAaHHUS H
COCTABJICHUS MPOrHO30B PAa3JIMYHBIX SIBJICHUN B
arpOMHXEHEPUH, KPUTEPUU OLIEHKM KadecTBa
pE3yNbTATOB HAYYHBIX UCCIENOBAaHUN

YMerh: pacCUUTHIBATH ONTUMAJIbHBIE
napamMeTpbl  TEXHOJOTMYECKHX  YCTaHOBOK,
CPEICTB KOHTPOJIA " YIIPABJICHUS
TEXHOJIOTUYECKUMU IPOLIECCAMH, UCIOJIB30BATh
NpUKJIAIHbIE  IporpamMmel  JUIA  pacyera,
IIPOEKTUPOBAHUSA u YIIPABJICHUS
TEXHOJIOTMYECKUMU poreccamu B
CENbCKOXO035MCTBEHHOM ITPOU3BOJCTBE

Bnagerb:  HaBbIKaMM 1A ONPEIEICHUS

MapaMeTPOB TEXHOJOTMYECKUX IPOLIECCOB U
KauecTBa TMPOJIYKIUHU CEIbCKOXO3SIHCTBEHHOTO
MIPOU3BOJICTBA,  CPEACTBAMH  KOHTPOJISI U
yIpaBJIEHUs,, OCHOBaMHU JuIsi cOopa M aHaIu3a
UCXOJHBIX  JaHHBIX A pacuetra W
MIPOEKTUPOBAHMSI TEXHOJIOTUYECKUX YCTAaHOBOK C
IIOMOLIBIO MPUKIIAJIHBIX MH)KEHEPHBIX
MIPOrPaMM.




1. MecTo THCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

HucnunnuHaa Oa3upyeTcss Ha 3HAHUSAX, TOJYYCHHBIX B XOJE OCBOCHUS Y4eOHOM
nporpamMmbl 1o aucuuiinHaM «OCHOBBI Hay4YHBIX HUCCIEIOBaHMI», «MeTomoa0rus HaydHbIX
WCCJICIOBaHMI» TIpM OOYYEHHMM Ha YPOBHIX BBICHIETO oOpa3oBaHus — OakajgaBpuar,
MarucTparypa.

JlaHHas TUCIIUTIIIMHA OTHOCUTCS K BapUATUBHOW YacTH (JIMCIMIUIMHBI 1O BBIOOPY) Osioka 1
«ducturumHe) yd4eOHOro IJIaHa IMOATOTOBKHM AacHUPaHTOB HaydHOW crenuaimbHocTH 4.3.1.
TexHomornM, MalIMHBI K 000PYIOBAHKE TSI arPOTIPOMBIIIIEHHOT'O KOMILJIEKCA.

Jucnunimna uyyaeTcst Ha 2 Kypce O4HON (opMbl 00yUEHHUS.

2. O0beM JUCHMIIIMHBI U BU/IbI Y4eOHOH padoThI

OO011ast Tpy1I0eMKOCTh TUCHUIUTHHBI cocTaBisieT 108 yacos ( 3 3a4eTHBIX SAMHUIL).

Bun yuebnoit paboTsl ®opma 0OyueHus
OuHasl
AynutopHble 3aHATHS (BCETO) 94
B mom uucne: -
JlekumoHHOrO THITA 36
[IpakTHueckue 3aHATUS 18
CamocTosTenpHas padboTa (Bcero) 94

B mom uucne: -
[TpopaboTka MaTepuaa JCKIUH,

MOJrOTOBKA K 3aHATUSAM 27
CaMOoCTOATEIbHOE U3YUEHUE TEM 9
Pedepar 18
Bua npoMexyTO4HOM aTTecTaluu: 3a4eT
OO61as TpyJI0€MKOCTb:
4acoB 108
3aUETHBIX €IUHUI] 3
3. Coep:xaHue A1 CHUTIMHBI
3.1. Conep:xanue pa3ae0B TUCIHUIIIUHBI
HaumenoBanue pa3aena Copepxanue pazzaena
JUCIUITNHBI
1. | IlpeannanupoBanue Hcnonp30BaHne KOPPEISALMOHHOTO aHanu3za. DyHKIUU
sKcriepuMenTa. Beioop JKEJNaTeabHOCTU. MeToAbl anpUOPHOIO PaHKUPOBAHMSL.
3aBUCHMBIX U DKcIepuMeHTaIbHbIE METO/IbI BEIOOpa (PaKTOPOB.
HE3aBHCHUMBIX
MIEPEMEHHBIX
2. | @aKkTOpHbIE MIAHBI [Tonuplif W 1poOHBIA (AKTOPHBIM SKCIEPUMEHT s

MHOTOYPOBHEBBIX (hakTopoB. [IpoBeneHue skcriepumMeHTa u
craTudeckas o0paboTka ero pe3yibTaToB. Mcmonbp3oBaHue
(aKTOPHBIX TUTAHOB JJIS1 OTCEUBAIOIIETO SKCIICPUMEHTA.

3. | IInansl Broporo nopsiika | CHMMETpUYHBIC KOMITO3UIIMOHHBIE OPTOTOHAJILHBIE TUIAHBI.
CuMMeTpUYHbIE KOMITO3UIIMOHHBIE pOoTaTa0eIbHbIE TIAHBI.
CuMMeTpHYHbIE HEKOMIIO3UIIMOHHBIE KBa3UONTUMaIbHbIE

TIJIAHBI.
4. | Anramu3 mopenei BToporo | KaHonuveckoe mnpeoOpa3oBanue. DJUTUICHL [ HUIepOOIIBL.
MopsiIKa [Tapannensusie  mpsimbie.  [lapaGombl.  IloBepxHOCTH

JKCTpEMyM — MakcuMyM. IIoBepXHOCTH MHHHMAaKca.
[ToBepxHOCTH BO3BBIILIEHUS WK TPEOHS.

5. | Metonst 00paboTku | AHanu3  MOjene  BTOporo  mopsnaka.  Perpeccus.




pe3yNIbTaToB

OKCIICPUMCHTAJIbHBIX

HUCCIIEIOBAHNN

[Tosepxuoctu oTkimka. Excel, Mathcad

3.2. Pa3zgenn! AMCHUINIMHBI M BUALI 3aHATHH

ouHasi popma 0OydeHUS

Ne [IpakTnu. Bcero
w/n HaumenoBanue pazaena AUCUUILUIMHBI Jlexknnu SAHSITHS CP Yac.
1 [IpennnanupoBanue sKcriepuMenTa. Beibop 4 5 4 10
3aBHCUMBIX U HE3aBHCUMBIX MTEPEMEHHBIX
2. | ®akTopHBIC TIIaHBI 8 4 8 20
3. | [Inmansl BTOpOTO MOpsiaIKa 8 4 8 20
4. | Ananu3 Mojeneil BToporo nopsijika 8 4 6 18
5 Mertoapl 00pabOTKH Pe3yJIbTaTOB } 8 4 10 29
HKCIEPUMEHTAIbHbBIX UCCIIEOBAHUI
6. | UunuBuayanbpHOE 3a7aHKe 18 18
Utoro 36 18 54 108
3.3. 3aHATHSA NPAKTHYECKOI0 THIIA
TpynoemkocTs
Ne /11 Ne pasnena Tema pyI[(qac)
JUCLUTTUHBI
OYHas
1 2 3 4
1. | Pazmen 1 Vcrionp30BaHKe KOPPEALMOHHOTO AaHAIINA3A.
DyHKIUY JKeJlaTeIbHOCTH. MeTobl alpHOpPHOTO 2
PaHXMPOBaHUS. DKCIEPUMEHTAIbHBIE METObI
BbIOOpaA (hakTOPOB
2. | Paznmen 2 [losiHbI 1 APOOHBII (aKTOPHBINA AIKCIEPUMEHT JJIS
MHOTOYpOBHEBBIX (hakTopoB. [IpoBenenue
PKCIIEPUMEHTA U cTaThu4yeckas o0paboTka ero 4
pe3yabTaToB. Vcnonb3oBaHue (paKTOPHBIX MJIAHOB
JUIs1 OTCENBAIOILIEr0 DKCIIEPUMEHTA.
3. | Paznen 3 CuMMeTpUYHbIE KOMITO3UIIMOHHBIE OPTOTOHAJIbHBIE
r1aHbl. CUMMETpUYHBIE KOMIIO3UIIMOHHBIE
poTaTalesIbHbIE TUIAHBI. 4
CUMMeTpHUUYHbIE HE KOMIO3UIIMOHHBIE
KBa3MONTHMAJIbHbIE IIIAHBI.
4. | Paznen 4 Kanonuueckoe npeodpazoBaHue. DIITUIICHL.
['unepOonsl. [Tapannensusie npsmble. [lapabossl. 4
[ToBepxHOCTH SKCTpeMyM — MakcumyM. [loBepxHOCTH
MuHHUMakKca. [loBepXHOCTH BO3BBILIEHUS UITU TPEOHS.
5. | Paznen 5 AHaITM3 MOJIENIe BTOpOoro nopsiaka. Perpeccust. 4
IToBepxHoctu otkiuka. Excel, Mathcad
Wroro: 18

3.4. [IpumMepHas TeMaTHKA KYPCOBBIX POEKTOB (PadoT)
He npedycmompero OIIOII.

4. OpraHu3zanms cCaMmoCTOATEIbHOI padoThl 00y4aOIMXCS 10 AUCHHUIIJIHHE

4.1. TUNBI CAMOCTOSITEIbHOM PadoThI U €€ KOHTPOJIb




Tun camocTosiTeIbHOM padoTsl | Dopma 00ydeHHS Tekymuii KOHTPOJIb
OuHas

IT TKa MaTepu KLU

e I

CamMocTosATeIbHOE H3yYEHUE TEM 9 TECTUPOBAHUE
WM co0ecei0BaHNe

Pedepar 18 3ammra

BCEr0 YacoB: 54

4.2. quﬁno-MeTonnqecmde MaTepHuaJabl AJIA CaMOCTOSITEJILHOM pQGOTLI:

1. ypun, K. B. IlnaaupoBanne u opraHu3aius dKCrepuMenTa: ydeobnoe mocoodue / K.
B. Ulypun, E. K. BonkoBa. — Cankr-IletepOypr : Jlans, 2022. — 336 c. — ISBN 978-5-8114-
0875-8. — Texkcr : anexktpoHHbld // JlaHb : 3neKTpoHHO-OMOMMOTE4Hass cuctema. — URL:
https://e.lanbook.com/book/230288 (mara obOpamenus: 01.07.2023). — Pexum moctyna: s
ABTOPH3. MOJIb30BATEIICH.

4.3. TeMbl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE U3yUeHue:
Paznen No2 ®dakTopHbI€ TIaHBI
1. OcobenHoctu (aKTOPHBIX IIAHOB IS IBYX HE3aBUCUMBIX IIEPEMEHHBIX U JABYX YPOBHEH.
Pa3nes Ne3 Ilinanbl BTOporo nopsijka
1. 3Be3aHbIE MJIEUH B [IJIAHAX BTOPOrO MOpPsIKA.
2. Kpurepun @umepa u CtpiofeHnra
Pazgen NeS Metopl 00pabOTKH pe3ysbTaTOB 3KCIEPUMEHTAIBHBIX UCCIEOBAHUI
1. MaremaTHuecKkuil aHanu3 ¢ NPUMEHEHUEM KOMIIBIOTEPHBIX IPOTPaMM.

5.3. Tembl pedepaToB:
[TonsTre rpagueHTa, criocoObl IPaTUSHTHON ONITUMU3AIIAN
[Tonublit (hakTOpHBII 3KcHepuMeHT Tumna 2K
O6paboTka MaTepHAIOB SKCIIEPUMEHTA
IInansl U1 ONIMCaHKs IOBEPXHOCTH OTKIIMKA
[1nanHbl 1715 OLEHKH BIUSHUS (PaKTOPOB
MeTtoabsl MaTEMaTUYECKON CTATHCTUKU
Meroas! IPOrHO3UPOBAHUS B HAYYHBIX HUCCIEIOBAHUAX
MeTo/1bl TEOPETHYECKUX UCCIICIOBAHUI
OCHOBBI TEOPUH CITyYaiHBIX OIIMOOK
. MeTonbl OLICHKH CIIy4alHBIX ITOTPELTHOCTEN B U3MEPEHUX
. Ilapamerpudeckue KpuTepuu
. He mapamerpuueckue Kpurepuu
. JInnelHble perpecCuOHHBIE MOJEIN
14. Metonbl aKTUBHOM CTPYKTYpHON MACHTU(HUKAIIMM JIMHEHHBIX MOJIeNIel ¢ pa3HOTUITHBIMU
MIEPEMEHHBIMU
15. Brruncnenue uHGpopMannoHHoH MaTpuisl Oumiepa

LCoNoO~WNE

e S
WNEFERO

6. @oHJ OIEHOYHBIX CPEICTB IJIsi MPOBeAeHUsT NMPOMEKYTOUYHOH aTTecTallu
00y4YAKOIIHUXCS 10 TUCHHILINHE
6.1 IlepeyeHb pe3yIbTATOB OCBOECHHS THCIIHILIMHBI H OLIEHOYHBIE CPEICTBA

HepequL IJIAaHUPYCMBIX HanmenoBanue

Kopn pesynbrara
pe3yIbTaTOB OOYUESHHUS 110 TUCIIATUTHHE OIIEHOYHOTO CPEACTBA




3HaTh: METOAbl U MNPUEMBI  AKTUBHOIQ
[JIAHUPOBAHUSA AKCIEPUMEHTAIBHBIX
MCCIICIOBAHMH

YMeTh: HCIOJIb30BaTh CIOCOOBI M CPEJICTBY
[1OJIyYECHHUS, XpaHeHus, nepepadoTKy
nHpOpMaNUK; aHAIM3UPOBATh PE3YJIbTaTh]
MICCIICIOBAHUI.

Baanerb: MeTogaMu, NpOrpaMMHBIMU U
TCXHUYCCKUMHU CpeI[CTBaMI/I
COBEPUICHCTBOBAHMS TEOPHUH, TEXHOJIOTUHU U
TCXHUYCCKUX CpeI[CTB MEXaHnU3aluun
CEIILCKOT'0 X03sICTBA

Tect

P-11

3HaTh: MeTOABI M HpUEMBI aHaAIU3a U
[IOCTAaHOBKM 3a/1ad MCCJIE0BaHUsA Hauboied
aKTyaJbHbBIX IPOOJIEM; METO/IbI TUIAHUPOBAHHUS]
U IPOBEJCHUS DKCIIEpUMEHTA

YMeTb: IPOBOAMTH AHAIM3, CAMOCTOATEIbHO
CTaBUTh 3aJlauy HCClefoBaHUs HauboJeg
AKTyaJIbHbIX MPO0JieM, HMMEIOLUX 3HAYEHUE
JUIsL  MEXaHW3aluu CEJIbCKOr0  XO3sHCTBa,)
[JIAHUPOBATh IKCHEPUMEHT U OCYILIECTBIIATH
€ro Ha NIPaKTUKE

Baagers: MmeTogamu U mpuéMaMu aHanusa u
[I0OCTAaHOBKH 3a]1ay MCClIeI0BaHus Hanboiee
AKTyaJIbHBIX IIPO0OJIEM; METOJaMHU
[JIaHUPOBAHUS U IPOBEIACHMSI SKCIIEPUMEHTA

Tect

P-12

3HATB: OCHOBBI CHCTEMHOIO  IIOJIXOJa,
MaT€MaTHYECKUE MOJEIN Ul OIMCaHusA W
COCTaBJICHUS NPOTHO30B Pa3INYHBIX SBICHUM
B  arpOMHXXEHEPUH, KPUTEpUU  OLICHKY

KadyecTBa pe3yJIbTaToB HaYyYHbIX|
MCClIeIOBaHNH

YMeTh: pacCUUTHIBATD ONTUMAJIbHBIE
nap aMeTpI)I TCXHOJIOTUYCCKUX yCTaHOBOK,
CpPENCTB KOHTPOJIA u yIpaBJICHUs]
TCXHOJIOTHUYCCKUMHU HpOHCCCﬂMI/I,

HCIIOJIb30BATh MPUKIIAJHBIE TPOTPAMMBI ISt
pacuera, TPOCKTHUPOBAHUS W  YINPABJICHUS
TEXHOJOTUYECKUMU IIpOLECCaAMU B
CEJIbCKOXO35MCTBEHHOM MPOU3BOJICTBE
Biajgerb: HaBbIKaMU 1S ONIPEACIICHUS
[MapaMeTPOB TEXHOJIOTHYECKUX MPOLIECCOB U
Ka4yeCTBA MPOAYKLIMH CETBCKOX035MCTBEHHOIO
[MPOM3BOJICTBA, CPECTBAMU KOHTPOJIA U
yIIpaBIeHUS, OCHOBaMH JJIsl cOOpa U aHau3a
MCXOJHBIX TAHHBIX JIJIS1 pacyeTa u
[IPOECKTUPOBAHUSI TEXHOJIOTUYECKHUX
YCTaHOBOK C TTOMOIIBIO TPUKJIATHBIX

HMHXXCHCPHBIX ITPOTrpaMM.

Tect




6.2. llkaga oneHuBaHUA

IIkaja oueHUBaHMSA TECTUPOBAHMS HA 3a4eTe

06 BBLINOJHCHHUA 3aJaHUA Pe3yabTar
50 -100 3a4TEHO
meHnee 50 HE 3a4YTEHO

6.4. TunoBbie KOHTPOJIbHbIE 3aIaHUS WJIM HHbIE MAaTePUAJIbI:
VYka3ansl B npuioxenuu 1.

7. IlepeyeHb OCHOBHOI M JONMOJHMTEJLHOH Y4eOHOI JHMTepaTypbl,
HEe00X0AUMOii VISl 0OCBOCHHS 1M CIHMIIIHMH

a) OCHOBHas JIUTEpaTypa:

1. Mudraxyrauaosa, ®@. P. [InanupoBanue u opraHu3anus SKCIEPUMEHTa : yaeOHoe mocobue /
®. P. MudraxyraunoBa. — Kazanp : KHUTY-KAU, 2020. — 256 ¢. — ISBN 978-5-7579-
2474-8. — Texkcr : anekrponnsiid // Jlanb @ syekTpoHHO-OMONMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/193510 (mara o6paruenus:: 01.07.2023). — Pexum moctyma: s
aBTOpU3. MOJIb30BATEIICH.

2. benokomneitoB, B. U. Opranuzanus, nianupoBaHue U 00padoTka pe3yibTaToB IKCIEPUMEHTA :
yueOHoe nocooue / B. 1. benokomnbitoB. — Kpachosipck : COY, 2020. — 132 ¢. — ISBN 978-
5-7638-4297-5. — Texkcr . anekTpoHHbI // JlaHb : AIEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/181612 (mara obpamenus: 01.07.2023). — Pexxum moctyma:
JUTSL aBTOPU3. MOJIb30BATENICH.

0) IOTIOJIHUTEIbHAS JIUTEPATYpa:

1. FOaun, 1O. B. Opranuzamus 1 MaTeMaTU4YeCKOe IUIAHUPOBAHHE IKCIEPHUMEHTa : yueOHOe
nocoowue / 1O. B. FOaun. — ExatepunOypr : Yp®V, 2018. — 124 ¢. — ISBN 978-5-7996-2486-
6. — Tekcr : osnekrpouusiii // Jlanb : 3JeKTpOHHO-OMONMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/170230 (mara obOpamenus: 01.07.2023). — Pexum goctyma: st
aBTOPH3. M1OJIb30BATENIEH.

2. I'omyGeBa, A. V1. MeTononorus HaydHOTO MCCIIEAOBAHUS: YIeOHO-METOINIECKOe ocooue /
A. U. T'ony6eBa. — Spocnasis: Spocnasckas [[CXA, 2019. — 72 ¢. — TekcT : 251eKTpOHHBIH //
Jlans: anexkrponHo-OubmMoTeunas cucrema. — URL: https://e.lanbook.com/book/172585 (nata
obpamtenus: 01.07.2023). — Pexxum octymna: Ass aBTOpU3. MOJIb30BATENEH.

8. Ilepedenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI CeTH
«HHTepHeT»

https://elibrary.ru/; - Hay4nas snexTpoHHas OHOIHOTEKA

http://www.exponenta.ru/; - o6pa3oBaTebHbI MAaTEMaTHUECKUI CalT
http://lwww.twirpx.com/files/special/forest/ (Onexkrponnas 6udaunoreka «T»);
http://www.e.lanbook.com (M3marenbctBo «JIaub);

http://www.iprbookshop.ru (3BC «Iprbooksy).

www.agris.ru (Mexxaynapogaast HHpOPMAIHOHHAS CHCTEMA 10 CETTbCKOMY XO3SICTBY U
CMEXHBIM HUMH OTPACIIsiM).

9. MeToauyeckue yKa3aHus 1Jisl 00y4arOIIUXCS M0 OCBOECHHIO THCIIATITHHBI

[lamoB, A. A. Opranuzanus M MaTeMaTH4YeCKOe IUIAHUPOBaHME HKCIEPUMEHTa !
yaebnoe mocodue / A. A. Illamos, C. K. I'pedbenproB. — Ilepms : ITHUITY, 2020. — 83 ¢. —
ISBN 978-5-398-02292-6. — TexkcT : 31eKkTpoHHBINH // JIaHb : 3JE€KTPOHHO-OMOIMOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/239642 — Pexum poctyma: uiss aBTOPH3.
II0JIb30BaTENIEH.


https://elibrary.ru/
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10. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIA

1. Onepannonnas cucrema Windows,

2. Taker npukiagueix nporpamm MSOffice,
3. Mathcad Education - University Edition,
4. Kommnac 3D

11. MaTepI/IaJILHO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIINHBI

KomnbroTepHslii Ki1ace, 000pyA0BaHHBINM CpPeCTBAMH MYJIbTUMEIUA U HEOOXOAUMBIMU
porpaMMamu JUIs PaKTUYecKuX padoT.

12. OcobeHHOCTH OCBOEHUs TUCHHILITUHBI JIJIs1 HHBAJIUIOB U JIUIl C OTPAHUYEHHBIMHI
BO3MOKHOCTSIMH 3/10POBbSI
OOydenue OOy4arOMUXCSI C OTPAHUYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBSl  TIPU
HEOOXOMMOCTH OCYHIECTBIISIETCS HA OCHOBE aJalTHPOBAaHHOW paboyeil MporpamMmbl C
UCITIOJIb30BAHUEM  CIICIHAIBHBIX ~METOJOB OOyYeHUS ¢ JIUIAKTUYCCKUX MAaTepHaoB,
COCTaBJIEHHBIX C YYE€TOM OCOOEHHOCTEH MCHUXO(PHU3NUECKOTO pPAa3BUTHSA, HHIUBUIYAIbHBIX
BO3MOXKHOCTEH M COCTOSHUS 3/I0POBBSI TAKHX 00YyYaroIIuXcs (00ydaronierocs).
B mensx ocBoeHus y4eOHOW mMpOrpaMMbl JUCHUIUIMHBI WHBAIMIAMH M JIMIAMH  C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBbsI 00€CIICYHMBACTCSI:
* JUISI MHBAIUIOB | JIMII C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 370POBBS 110 3PEHHIO:
pa3MeIleHHe B JOCTYIHBIX IS OOYUYAIOIIUXCS, SBISIOIIUXCS CICTBIMUA WM CITA00BUISIINMU,
MeCTax W B aJalTUPOBAHHON (opMe CIpaBOYHON WHPOPMALMU O PACIIMCAHUU Y4EOHBIX
3aHSTHUI; IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO oOyyJaromemycs HEOOXOIUMYIO
MIOMOIIIb; BBIITYCK aIbTEPHATUBHBIX (POPMATOB METOINYECKUX MaTepHaoB
(xpynHbIH mpUGT UK ayanodaiiisl), UCIIONb30BaHUE Bepcuu caiTa Ui ciaboBuasamux IbC
IPR BOOKS wu cneuuansHoro mooOuiabHoro mnpuiokenus IPR BOOKS WV-Reader
(mporpamMMbl HEBU3YaJILHOTO JIOCTYIA K WH(GOPMAIIUH, IPEIHA3HAYCHHOM 111 MOOMIIBHBIX
yCTpOiCTB, paboTaromux Ha onepaunuoHHoi cucteme Android u i0S, kotopas He TpeOyer
crienManbHO 00YYEeHHOTO aCCUCTEHTa, T.K. Jitoau ¢ OB3 no 3peHuto paboTaroT co CBOUM
YCTPOHCTBOM MPHUBBIYHBIM CITOCOOOM, HCIIONB3YS CHEIHAIbHBIE IITATHBIE TIPOTPAMMBI JIS
He3psuux Jrojei, ¢ kotopeivu [PR BOOKS WV-Reader nmeeT mosiHy© COBMECTUMOCTB);

* 8 WHBAIMAOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS IO CIIYXY:
Ha/IJIeKaIlMMU 3BYKOBBIMU CPEICTBAMHU BOCIIPOU3BEACHNE HH(DOpMaIUH;

* 8 WHBAIMAOB W JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, WMEIOIINX
HapyLEHUs OMOPHO-JIBUTATEIBHOIO arapara: BO3MOXKHOCTb O€CHpensTCTBEHHOTO JI0CTYIa
00y4aromuxcst B yaeOHbIE TIOMEIIEHHs, TyaleTHbIe KOMHATHI U JJPyTUe MOMEIeHHsT KaeIpol, a
TaKXe MpeObIBaHUE B YKA3aHHBIX MOMELICHHUSX.

OO6pa3oBanre 00yJarONIUXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbSI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JIPYTMMHU OOYYarOLMMHMCA, TaK U B OTJIEJIbHBIX IPYyIIax WU B
OpraHu3aIUsX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPHUAJIBI OHEHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA JeATEIbHOCTH, XapaKTepHU3yIoLIue 3TaNbI

(¢opmMupoBaHus pe3yJibTATOB B NpoLecce 0CBOCHHUS THCIUIIIUHbI .
AKTUBHOE INTIAHUPOBAHUE S5 KCIIEPUMEHTAJIbBHBIX UCCJIEJOBAHUU

1. Bompocsl k 3a4eTy

HaumenoBaunue
pe3yJibTaTa OCBOCHUS

Bonpocsl

P-7 CnocobnocTh
TUTAHUPOBATH U
MIPOBOJTUTH
OKCIIEPUMEHTHI,
oOpabaThIBaTh U
aHAIM3UPOBATH
pe3yIbTATHI

1.Bxozs! (He3aBHCHMBIE TIEpEMEHHBIE, PaKTOPHI)
2.Boixonel  (3aBUCHMMBIC  II€PEMEHHBIE,  OTKJIMKH,
ONITUMU3AINH, (PYHKITUH TIEITH)

3. DakTOpHOE MPOCTPAHCTBO, TOBEPXHOCTH OTKIMKA
4.11acCUBHBII 3KCTICPUMEHT

5.AKTUBHBIN SKCTIEPUMEHT

6.[lnannpoBanue FKCIEpUMEHTA

7.MuorodakTopHas cxema

8.0nr0(akTOpHAs cXeMa

9.[laccuBHBIN MeTO CIy4yaitHOTO OaaHca
10.ITocnemoBaTeNbHBIA OTCEUBAIONTNI YKCIICPUMEHT
11.KomOnHaTOpHBIN aHATN3

12.Bunpl 1 XapaKTEpUCTHKU IUIAHOB BTOPOIO MOPsIIKa
13.MeTonp! OLIEHKH CITyYalHbBIX MOTPEITHOCTEH B U3MEPEHUSIX
14.[lucriepcuOHHBIN aHAIU3

15. YcoBust OpTOrOHAJIBHOCTH

16. KoBapuanuu 1 KoO3QQHUIHUEHTH KOPPEsSIn
17.HopmupoBaHHasi KOBapHallMOHHAsI MaTpHUIla
18.KOMIO3HIIMOHHOCTH IIIIaHOB

19.291eMeHThI TEOpUH CIy4YailHBIX BETUYUH

20.JIunetinsie 3¢ ekt HakTopoB

mapameTpebl

P-11 CrocoOHOCTE 1
YMEHHE MPUMEHSTh
3HAHUSI COBPEMEHHBIX
METO/IOB
HCCIICIOBaHUM

21.MeToz KpyTOro BOCXOKICHHS

22 .MeToauka COCTaBIEHNS IJIaHOB

23.MetoauKa pacyeToB ypaBHEHHUM PErpeccuu

24 MeToanKa COCTaBIICHHUS TOBEPXHOCTEH OTKINKA
25.MeToz anprOpPHOTO PaHKHUPOBAHUS

26.Metop cimyyaitHorO 6ananca
27.KoppensaurOHHbII aHamu3

28.KomIuiekcHble oKaszaTesi KauecTBa
29.DyHKIUA KeTaTeTbHOCTH

30.UHTerpansl BApbUpPOBAHUS
31.9kcneprMeHTaIbHBIE METO/IBI BEIOOpa (pakTopoB
32.9¢dekt mapHOro B3auMOACHCTBHS
33.I'enepupyroliee COOTHOIICHHE
34.0Onpeaensomnii KOHTpAcT

35.HeperymsipHas peruimka

36.0ueHKa TUCIIEPCUH OIbITA

37.HepaBHOMepHOE NyOIupoBaHue
38.PaBHOMEpHOE TyOIUPOBAaHHE
39.KoadunmeHTsl perpeccuu

40.Crarnveckasi 3HAUMMOCTh K03()(DUIIMEHTOB perpeccuu

P-12 CiocoOHOCTH K
IIPOEKTHOM
JIeITEIIbHOCTH Ha
OCHOBE CUCTEMHOTO
MOJX0/1a, YMEHHE
CTPOUTH U
HCTI0Ib30BaTh MOJICITH
JUISL OTIMCAHUS U
MPOTHO3UPOBAHUS

41.Tlyctp umeertcst BeIOOpka u3 10 Habmonenuit (to ectb N=10): x1=5,
x2=2, x3=4, x4=5, x5=7, x6=3, x7=6, x8=8, x9=3, x10=9. NccinenoBaThb
CBOMCTBA OJTHOMEPHOMN CITy4aliHOW BEITMYMHBI

42.]IBe yCTaHOBKM JOJDKHBI HAIbLUIATH PE3UCTOPBI C OJMHAKOBBIMU
compoTuBieHussMHU. lIpu 3amepe MOIy4eHBI cIenylolIe IaHHbIE (B
Omax): Ycranoska 1 (X1): 1095, 1025, 938, 915, 1012, 980, 975, 990,
1000, 974; VYcranoBka 2 (X2): 942, 938, 1010, 1030, 973, 915, 990,
970,925, 1045, 1100, 1020, 985, 1082, 1065, 1090. Ompenenuts,

OAWHAaKOBO JIM HAJIAXKCHBI YCTAHOBKH.




pa3IMYHBIX SBJICHU,

OCYILECTBIIATh HX 43.]IBe YCTaHOBKH JOJDKHBI HANBUIITH PE3UCTOPHI C OJUHAKOBBIMHU
KaueCTBeHHEIH 1 compoTuBieHUsIMHA. [Ipu 3amepe mmoNydeHBI ClEAyIOUINe IaHHbIE (B
KOJIMYeCTBEHHbII Owmax): YcranoBka 1 (X1): 1095, 1025, 938, 915, 1012, 980, 975, 990,

1000, 974; Vcranoska 2 (X2): 942, 938, 1010, 1030, 973, 915, 990,
970,925, 1045, 1100, 1020, 985, 1082, 1065, 1090. Ompenenuts,
OJIMHAKOBO JIM HaJIaXKCHBI YCTAHOBKH.

aHaJIu3

44. TIpoBecTH AWCIIEPCHOHHBINA aHAIN3 PE3YJIbTATOB TEXHOJOTHIECKOTO
SKCIIEPUMEHTa, IUIAH KOTOPOTO  TOJHOCTHIO  PaHIOMH3HPOBAH.
[IpoBepuTh HyNAL-THMOTE3Y O TOM, 4YTO (akTOp A HE BIHUsIET Ha
pe3yNbTaThl U3MEPEHUS

YpoBHH VpoerH arTopa A
H3MEPEHHA 1 2 3 4 5
1 8 4 1 4 10
2 6 -2 2 6 8
3 7 0 0 5 7
4 5 -2 -1 5 4
5 3 3 -3 4 9

45 1lpuBeneHsl  pe3ynbTaTbl NPOBENCHHA  IOJHOIO  (DaKTOPHOTO
skcriepuMenTa. lIpoBectn oOpaboTky U aHamu3 pe3ynsTaToB [1DD mo
HU3YYEHHOU METOAMKE

Bapnasr 1 Bapunaat 2
h | b | K | K| K h b | K| K| K

3.004| 3,031 3.035| 3,039 3.001| | 3.651| 3.605| 3,653| 3.592| 3.627
5.193| 5.152] 5.177] 5,209 5.151] | 6.547| 6.514] 6,535| 6.562| 6.581
3.927| 3.950| 3.936| 3.808| 3.897| | 4.761| 4.793] 4,816 4.792( 4.801
7.141| 7.099] 7.111] 7.138| 7.097| | 9.515] 9.566| 9.534) 9.552| 0.528
4.684| 4,697 4.688| 4,730 4,729| | 5,828 5.847| 5,842 5,905| 5.886
9,135 9.123| 9.166| 9.134| 9.117| | 13.04| 13.08| 13.05| 13.08| 13.06

6.371] 6,403 6.343] 6,339 6.337 1 1 1 9 3
14.67) 14.68| 14.69| 14.66| 14.67| | 8.364| 8.371| 8,338| 8.3065| 8.360
2 0 5 8 2| | 25.57| 25.56] 25.61| 25.57| 25.53

5 3 1 8 4

Kputepun onenku 3auyera

- «3a4TCHO» BBICTABIIICTCS CTYJICHTY, €CIIU 3a TecT HaOupaeT 6osee 50 6amIoB;
- «HE 3a4TEHOY BBICTABIISIETCS CTYACHTY, €CITU 3a TecT HabupaeT MeHee 50 6aioB.

©CoNoR~WNE

2. Bonpocsl 1J1s1 codece10BaHusI
Korna npumeHstoTcs pakTopHbIE TIIaHBI.
Yto Takoe rumoTesa.
UYro Takoe ciydaiiHas MOrpeIHoOCTb.
UTO Takoe OTHOCHUTEIbHAS MOTPEIIHOCTb.
PamxupoBanue dpakTopoB
OcHoBHbIe Bepcuu (HaKTOPHBIX TIAHOB.
AKTHBHBII 1 TACCUBHBIN SKCIIEPUMEHT.
UTO 03HAaYaeT TEPMUH «IHCTIEPCUSI.
CrnosxHble (haKTOpHBIE TJIAHBI.

. Uro Takoe He3aBUCUMAs TIEpeMEHHas

. C 4yero HauMHAETCS TUTAHUPOBAHHUE YKCIIEPUMECHTA.

. Uro Takoe BeIOOpKA.

. Croxactuueckast MOJIeb.

. 3HaueHNe TEPMHUHA «KKOPPEISIIU».

. @aKTOpBI, BIUSIONINE HA H3MEPSICMbIE PE3YIbTATHI.

. 3Be3HBIC TOUYKH JJIS1 KaxkA0T0 (akTopa.

. 3Be3/HBIC IUICYH B OPTOTOHAIBHBIX TIIAHAX

. s xakux 1eneit npuMenstorcs kputepun Oumiepa u CTeio1eHTa




19. T'unore3a 0 paBeHCTBE TUCTIEPCHUA.

20. Yrto Takoe WHTEPIIOJISIIHS.

21. OreHka Ka4ecTBa perpecCHOHHON MOCITH

22. ®opmyiibl BeIaKcIeHU 1o kputepuio Ouiepa (CThIOACHTA).

23. Knaccudukanus NpuKIagHbIX TPOrpaMM sl IJIAHUPOBAHUS SKCIIEPUMEHTA
24. AnroputM 1utaHupoBanus sxcriepumenta B MathCAD.

25. Busyanuzanus pe3yabTaToB 3KCIIEPUMEHTOB B IPUKJIAIHBIX IPOrpaMMax.

Kpurtepun onieHKHu codece10BaHus
- OLIEHKA «3a4YTE€HO» BBICTABISCTCS O0ydaroOlIEeMyCsl, €CII B TMpolecce coOecea0BaHUs
OH pacKpbIBaeT IO TeMe He MeHee 4eM 2/3 mHdopMaluu, BIaIeeT OCHOBHBIMU TEPMUHAMH, a
OTBETHI HA HABOIAIIIKE BOMPOCHI 00JICE YeM YIOBJICTBOPUTEIIBHBI;
- OLICHKA «HE 3aYTCHO» BBICTABJISIETCS 00OYUYArOIIEMYCsl, €CIIH B MIPOIIECCEe COOCCET0BaHMUS
OH pacKpbIBaeT TeMy He Oosiee ueM Ha 1/3, a OTBEThI HA OMOJHHUTEIILHBIC BOIIPOCHI BBOIAT B
320y X ICHHUE.

3.Tembl pepepaToB

[TonsiTue rpaguenTa, cniocoObl rPaJUeHTHON ONTUMU3ALIUN
[TonubIi GaKTOPHBIM SKCIEPUMEHT THITA 2K
O0paboTka MaTepraIoB SKCIIEPUMEHTA
ITnansl 1715 onMcaHUs MOBEPXHOCTH OTKJIMKA
[Tnanb! 17151 OLEHKU BIAUSHUS PaKTOPOB
MeTopl MaTEMaTUYECKON CTaTUCTUKU
MeToapl IPOrHO3UPOBAaHMSI B HAYUHBIX UCCIIEJOBAHMSIX
MeTo1bl TEOPETUYECKHUX UCCIICTOBAHUI
OCHOBBI TEOPUH CITyYaHHBIX OIINOOK
. MeTozibl OLIEHKH CIIy4aiHbIX IOTPELIHOCTEN B U3MEPEHUSIX
. ITapameTpuueckne kputepuu
. He mapamerprueckue kpurepun
. JInHENHbIE PErPEeCCUOHHBIE MOIEIIN
. MeTop! akTUBHOM CTPYKTYPHOU MACHTU(PHUKAIUH JIMHEHHBIX MOJIENEH ¢ Pa3HOTUITHBIMU
[IEPEMEHHBIMU
15. Boruncnenue nadopmanrionHoit Matpuiisl Guiepa

CoNoOR~WNE

N Nl
~AWNEO

Kpurepum ouenku pedepara

- OLIEHKA «3aUTEHO» BBICTABIISIETCS CTYAEHTY, €CIIU MPH 3aluTe pedepara packpbiTa TEMa,
JIEMOHCTpUpYETCsl  IIyOOKOe 3HaHHWE Marepuana, C HEKOTOPbIMM HETOYHOCTSMHU B
UCIIOJIb30BAaHUN  CHEIMAbHOM TEPMUHOJOTUH, C HE3HAUUTENbHBIMU CTHJIMCTUYECKUMU
omMOKaMHU B H3JIOKEHHMs MaTepuana, NpU HAIWYMM HETOYHOCTH B BBIBOJAX IO TeMe, U
HE3HAYUTEIbHBIMU OIINOKaMU B O()OPMIICHUH;

- OLICHKa «HE 3a4TEHO» BBICTABISAETCS CTYIEHTY, €CIU Npu 3ammre pedepata Tema He
packpbITa, BBIABIEHO HEOpEeXHOE WM HempaBuibHOE ohopMIIeHHE, a Takke pedepar B3SAT B
rOTOBOM BHJIe U3 0a3bl ceTu VIHTepHeT.



