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IIpu pa3paboTke paboueil mporpamMmbl y4eOHOW  JUCHMIUIMHBI  (MOAYJsI) B  OCHOBY
TIOJIOKEHBI:

1) ®enepanbHble rocyiapcTBeHHbIe TPEOOBAHUSA K CTPYKTYpE MPOrpaMM HOJArOTOBKH HAyUHBIX U
HAY4YHO-IIEJJarOTMYECKUX KaJpoB B acHHUpaHType (aJbIOHKTYpE), YCIOBMSIMHU HX pealu3alluy,
CpPOKaM OCBOEHHSI ATHX IPOrpaMM C YYE€TOM pa3IUYHBIX (popMm 00ydeHus, oOpa3zoBaTEIbHBIX
TEXHOJIOTUH U 0COOEHHOCTEH OTIENIBbHBIX KAaTETOPH aCIHMPAHTOB (3IbIOHKTOB), YTBEP)KICHHBIC
MuHHCTEpCTBOM HAayKH U BhIcIIero oopazoBanust PO ot «20» oxts6pst 2021 1. Ne 951.

2) Y4eOHBI TJIaH OCHOBHON 0O0pa3oBaTeNbHOW MpOrpaMMbl HaydHas crenuaibHocTh 4.3.1.
TexHONMOrMH, MAIIMHBI B 00OPYJOBAHUE IS arpONPOMBIIUICHHOTO KOMILUIEKCa, 0100peH YUeHbIM
coBetoM ®I'BOY BO I'AY Ceepnoro 3aypanbs ot «25» mast 2023 r. IIpotokon Ne 10.

PabGouas mnporpamma yueOHOW AUCUHMIUIMHBI (MOIyNs) ogoOpeHa Ha 3acelaHuu Kadeapsl
Texunuueckue cuctemol B AIIK ot «25» mast 2023 1. [Ipotokon Ne 10.

H.H. ¥¢rnnon

L
=
»

\\}

WN.o.3aBemyromero kadenpoit N -

Pabouas mporpamma yueOHOW ITUCHUIUIMHBI (MOAYNS) OA0OpeHa METOIWYECKOW KoMHccuen
HHCTUTYTA OT «25» mas 2023 r. IIpotokoin Ne 7a.
I[Mpencenaress METOANIECKON KOMUCCHH HHCTUTYTA ey DA Menaxopa

Pa3zpadoTuunk:

AnTponioB B.A., nonient kadenper texandeckue cuctemsl B AIIK, .0.H.

JIMPEKTOp MHCTUTYTA: L FE __ HH Yermunos



1. IlepevyeHb NJIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHUS 110 JMCHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH pe3yJIbTAaTAMH 0CBOCHHsI 00pa30BaTeIbHOM NPOTrPaAMMBbI

3) Koo
pesyib
mama

P€3yﬂbmambl 0CBO€HUA

Iepeuens nianupyemuvix pe3yiomamos 06yuenus no
oucyuniune

P-7

CrocoOHOCTh  IUIAaHUPOBATH U
IPOBOJIUTh IKCIICPHUMEHTHI,
oOpabaTbiBaTh M aHAJIM3UPOBATH
pe3yIabTaThI

3Harb: MeTOOBI H
TJIAaHUPOBAHUS
HCCIIeIOBaHUM
YMeThb: UCIOJIB30BAaTh CIOCOOBI
MOJIyYEeHHUS, XpaHeHUs,
uHpopManuy;  aHaJIU3UPOBATH
HCCIICIOBAHUIM.
Baagern:  MeTomamu,
TEXHUYECKUMH cpencTBamMu
COBEPIIICHCTBOBAHUSI TEOPUHU, TEXHOJIOTHH U
TEXHUYECKUX CPEJCTB MEXAHHU3ALUU CEIIbCKOTO
X03sHCcTBa

NpUEMBI  AKTHBHOTO
JKCIIEPUMEHTAIbHBIX

U CpeicTBa
nepepadoTKu

pe3yNbTaThl

MporpaMMHbIMHA u

P-11

CriocoOHOCTh U YMEHHE TPUMEHSITh
3HAHUS COBPEMEHHBIX METOJIOB
HUCCIIENOBAHUI

3HaTh: MeTOonbl W OpUEMBI  aHaNIM3a U
IIOCTAaHOBKM 3aJlay UCCIIeZIOBaHUS HauOoiee
aKTYaJIbHBIX MPOOJIEM; METO/BI TUIAHUPOBAHUS H
IIPOBEJICHUS IKCIIEPUMEHTA

YMerb: NpPOBOAUTH aHAIM3, CAMOCTOSITENILHO
CTaBUThb  3a7ayy MccieloBaHMs  HauOosee
aKTyaJIbHBIX MPOOJIEM, UMEIOLIUX 3HAUYEHUE JJIs
MEXaHU3aLUuU CEJIbCKOTO XO351HCTBa,
IUTAHUPOBATh AKCIEPUMEHT U OCYIIECTBISATH €T0
Ha MPAKTHUKE

Baaners: merogamu u npuéMamMu aHanuza U
MIOCTAHOBKM 3aJlay HUCCIIeZIOBaHUS Hauboiee
aKTyaJIbHBIX ITPO0OJIEM; METOJJaMU TUIaHUPOBAHUS
Y IPOBEJICHMSI DKCIIEPUMEHTA

P-12

CrocoOHOCTE K
EeATEIbHOCTH Ha OCHOBE
CUCTEMHOTO  IOAXO0/Ja, YMCHHE
CTPOUTh M HCIOJB30BaTh MOJIEIH
JJIs1 OIIMCAaHHus U HpOFHO3I/IpOBaHI/I$I
pa3IMYHBIX SIBJICHUH,
OCYIIICCTBJ'ISITI) nux KaquTBCHHBIﬁ nu
KOJIMYECTBEHHBIN aHaIN3

MPOEKTHOM

3HaTh: OCHOBBI ~ CHCTEMHOIO0  IOJXOJa,
MaTeMaTUYeCKue MOJENU Uil ONUCAaHUS |
COCTaBJICHHA IPOTHO30B PAa3JIMYHBIX SIBJICHUUA B
arpOMH)KEHEPUHU, KPUTEPUU OLIEHKU KayecTBa
pPEe3yJIbTaTOB HAYYHBIX HCCIIEIOBAHUIM

YMeTs: pacCUUThIBATDH OIITUMAJIbHBIC
napamMeTphbl TCXHOJIOTHYCCKUX YCTaHOBOK,
CpCACTB KOHTPOJIA n YIIpaBJICHUA
TEXHOJIOTHYCCKUMH IIPOHECCaMu, HUCIIO0Jb30BaTh
MMPUKIIAAHBIC mporpaMmaI JJIsA pacucra,
MMPOCKTUPOBAHUA n YIpaBJICHUA
TCXHOJIOTHYCCKNUMHU nmponeccamu B
CENbCKOXO03SHCTBEHHOM ITIPONU3BOJICTBE

Baanern: HaBBIKaAMH JJIA OIIPCACIICHUA

MapaMeTpoB TEXHOJOTHYECKHX IMPOLIECCOB H
KauecTBa MPOAYKIHUH CEIbCKOXO03HCTBEHHOTO
MPOU3BOJICTBA,  CPEACTBAMU  KOHTpPOJIA U
yIpaBJIeHUs,, OCHOBaMHU JUIs cOopa W aHauu3a
UCXOJHBIX  JIaHHBIX  JJsi  pacueta U
IIPOEKTUPOBAHUSI TEXHOJOTUYECKUX YCTAHOBOK C
MIOMOILBIO HPUKJIaJHBIX MHKEHEPHBIX
IIPOrPaMM.




1. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

I[I/ICHI/IHJ'II/IHa 6&3pr€TC§I Ha 3HaHHAX,

IMOJIYYCHHBIX B XOJ€ OCBOCHHUIA yqe6H0171

nporpamMmmsl 1o JUCHOUIIIIMHAM «OcHOBBI HAay4YHBbIX HCCHCHOB&HHﬁ)), «MCTOI[OJ'IOI‘I/ISI Hay4YHBIX

HUCCIIENOBAHUN)
MarucTparypa.

npu OOy4YeHHH Ha YpPOBHSIX BBICIIEIO OO0pa30BaHUS

OakanaBpuar,

JlanHast IUCUUIUIMHA OTHOCUTCS K BAPUATUBHOM YacTH (IMCUUIUIMHBI IO BBIOOPY) OsioKa 1

«lucuumiuabl»y  y4eOHOro IuIaHa

IIOATOTOBKM AaCIUpPaHTOB HayuyHOH crneuuanbHoctu 4.3.1.

TCXHOJ'IOFI/II/I, MalIWMHBI 1 O60py,HOBaHI/Ie AJIg arponpOMBIIIIICHHOI'O KOMILJIICKCA.

Jucnunimna u3yyaercst Ha 2 Kypce 04yHOU (opMbl 00yUdeHusI.

2. O0beM QMCHUILUIMHBI U BUAbI Y4eOHO# padoThl

OO6m1ast Tpy10€MKOCTh TUCHUILTAHBI cocTaBiisieT 108 uyacoB ( 3 3a4eTHBIX SAMHMII).

Bun yuebnoit paboThl dopma 00yueHUs
ouHast
AynuTopHbIE 3aHATHS (BCETO) 54
B mom uucne: -
JlekunoHHOrO THIA 36
IIpakTHueckue 3aHATHS 18
CamocTtosTenbHas paboTa (Bcero) 54
B mom uucne: -
[IpopaboTka MaTepuaa JCeKIIHi, 27
MOJTOTOBKA K 3aHATHUSAM
CaMocCTOATEIBHOE U3YUYEHUE TEM 9
Pedepar 18
Bua npomexyTo4HOM aTTeCTaluu: 3a4er
OO6m1ast Tpy10€MKOCTb:
4acoB 108
3aUETHBIX €TUHUII 3

3. Coaep:xanue IMCHHUIJIMHBI

3.1. Conepxanue pa3iejoB TUCHUILTHHBI
HaumenoBanue paznena Coneprxanue pasziena
JUCIUILINHBI
1. | I[IpeamiannpoBanue Hcnons3oBanne KOppenssMUOHHOTO aHanmm3a. DOyHKiuun
sKcnepuMenTa. Brioop KEJIaTeNbHOCTH. MeToAbl alpuOPHOTO PaHKUPOBAHUS.
3aBUCHMBIX U DKcrnepuMeHTalIbHbIE METO/IbI BIOOpa (PaKTOPOB.
HE3aBHCHMBIX
TIEPEMEHHBIX
2. | ®aKkTOpHBIE IIAHBI Ilomublit ©  JapoOHBIA  (QAKTOPHBIM HKCHEPUMEHT JUIs
MHOTOYpOBHEBBIX (hakTOpoB. [IpoBeneHne skciepumMeHTa u
cratuyeckas oopaboTka ero pesynbTaToB. Mcmonb3oBaHue
(haKTOPHBIX MJIAHOB YISl OTCEUBAIOIIET0 AKCIIEPHMEHTA.
3. | Ilnansl Broporo nopsaka | CHMMeTpUUYHBbIE KOMIIO3ULIMOHHBIE OPTOTOHAJIBHBIE TUIAHBI.
CumMMeTpHryYHble KOMITIO3ULIMOHHBIE pOTaTa0eIbHbIE MJIaHBI.
CHUMMeTpUYHBbIE HEKOMITO3ULMOHHBIE KBa3HONTHUMAJIbHbBIE
IIJIaHBbL.
4. | Ananmu3 moneneit Broporo | Kanonnueckoe mpeoOpasoBanue. Omiaurnchl. [umnepOosl.
nopsijiKa [Tapannensubie  mpsimpie.  [lapaGonel.  TloBepxHOCTH
9KCTpEMyM — MakcuMyM. lloBepxHOocTM MHHHMakca.
IToBepXHOCTH BO3BBILIEHUS WU TPEOHSI.
5. | Metonpt 00paboTKu | AHaIM3  MOJENe  BTOPOTro  mopsnuka.  Perpeccusi.




pe3yJIbTaToOB

AKCIEPUMEHTAIIbHBIX
HUCCIIETOBAHUN

[Tosepxuoctu otknuka. Excel, Mathcad

3.2. Pa3geanl AMCHMIIIMHLI U BUABLI 3aHATHI

ouHasi hopMa 00ydeHHUS

No [IpakTuy. Bcero
HaumenoBanue pasnena IUCIUIIITUHBI Jlexknuu CP
1/ 3aHATUS Yac.
1 [IpennnanupoBanue sxcrnepumenta. Beidop 4 ’ 4 10
3aBUCUMBIX U HE3aBUCHUMBIX MIEPEMEHHBIX
2. | ®aKkTOpHBIE IIIAHBI 8 8 20
3. | Ilnansl BTOoporo nopsijaka 8 4 8 20
4. | AHanu3 MoJieseil BTOpOTo Nmopsijika 8 4 6 18
5 MeTtoapr 06paboTKH Pe3yabTaTOB 2 4 10 2
9KCIIEPUMEHTAIBHBIX HCCIEA0BaHNN
6. WNunuBuayansHOE 3a1aHne 18 18
Utoro 36 18 54 108
3.3. 3aHATHA NPAKTHYECKOI0 THIIA
TpynoemMKkocTh
Ne /i1 Ne pasnena Tema P (gac)
JUCITUTUTAHBI
OYHasl
1 2 3 4
1. | Pazgen 1 Mcnosib30BaHNE KOPPEISIIMOHHOTO AaHAIN3A.
DYHKINHU KeTaTeIbHOCTU. MeTo 1bl anpHOpHOTO )
paHXUPOBaHUSI. DKCIIEPUMEHTAIbHBIE METObI
BbI0OOpa (paKTOPOB
2. | Pazpen 2 [TosHbIi 1 IPOOHBIN (HAKTOPHBIN SKCTIEPUMEHT IS
MHOTOYpOBHEBBIX (hakTopoB. [IpoBeneHue
PKCIIEPUMEHTA U cTaThu4yeckas o0paboTka ero 4
pe3ynpTaToB. Vcnonb3oBanue (GaKTOPHBIX MIAHOB
UIsl OTCEMBAIOIIETO SKCIIEPUMEHTA.
3. | Pazgen 3 CHUMMETpHUYHBIE KOMITO3UIIMOHHBIE OPTOTOHAIBHBIE
riaHbl. CHUMMETpUYHBIE KOMIIO3UIIMOHHBIE
poraTabenbHbIC TTAHBI. 4
CuMMETpHUYHBIE HE KOMITO3UIIMOHHBIE
KBa3HONTHMAJIbHBIE TUIAHBI.
4. | Paznen 4 Kanonmaeckoe npeodpazoBaHue. DILTUTICHI.
['uniepOonsl. [Tapannensusie npsmblie. [lapabossl. 4
[ToBepxHOCTH dKCTpEMYyM — MakcuMyM. [ToBepxHOCTH
MuHUMaKca. [loBepXHOCTH BO3BBINICHUS WIIH TPEOHSL.
5. | Paznmen 5 IAHanmu3 MoJieneil BToporo nopsjka. Perpeccusi. 4
[losepxHoctu otknuka. Excel, Mathcad
HUroro: 18

3.4. IlpuMepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (pador)
He npedycmompero OIIOII.

4. Opranusanusi CaMOCTOSITeIbHON PadoThl 00Yy4AOIIMXCH 110 AUCHUILIHHE

4.1. Tunsl caMoCTOATEILHON PAa0d0OTHI U €€ KOHTPOJIb




Tun camocrosiTeqabHoi padoTel | Dopma 00yUdeHHU Texynmii KOHTPOJIb
OYHas

[IpopaboTka MaTepuana JEeKIIHi,

MOJITOTOBKA K 3aHATHSAM 27 TCCTHPOBAHHC

CaMocCTosATeIbHOE U3YUCHUE TEM 9 TECTUPOBAaHUE
nim codeceioBaHNe

Pedepar 18 3aIuTa

BCET0 YacoB: 54

4.2. Y4yeOHO-MeTOAMYECKHE MATePHAJIbI AJISl CAMOCTOATEIbHOI padoThI:

1. lypun, K. B. [TnanupoBanue u opraHu3aius 3KCrepuMenTa: yueonoe nocoone / K.
B. Ulypun, E. K. BonkoBa. — Cankr-IletepOypr : Jlanb, 2022. — 336 c. — ISBN 978-5-8114-
9875-8. — Tekct : anekTpoHHbli / Jlabk : 3neKTpoHHO-OMOMMoreyHas cucrema. — URL:
https://e.lanbook.com/book/230288 (mata ob6pamenus: 01.07.2023). — Pexum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

4.3. Tembl, BHIHOCHMbIE HA CAMOCTOSITEIbHOE U3yYeHHUeE:
Paznen No2 ®dakTopHbI€ TIaHbI
1. OcobenHocTH (PaKTOPHBIX TIAHOB IS ABYX HE3aBUCHMBIX IEPEMEHHBIX U IBYX YPOBHEH.
Paznen Ne3 [Linanbl BTOporo nopsijika
1. 3Be3HbIE IUIEYH B IUIaHAX BTOPOIO MOPSIKA.
2. Kpurepun @uiiepa u CTproieHTa
Pa3ngesn NeS Metozsr 00paboTKH pe3yaIbTaTOB IKCIIEPUMEHTATBHBIX UCCIIEIOBAHUN
1. Matematuueckuii aHaIM3 C IPUMEHEHHEM KOMITbIOTEPHBIX IPOTPAMM.

5.3. Tembl pedepaToB:
[TonsiTue rpagueHTa, cnocoObl TPaAMEHTHON ONTUMHU3ALUU
[TonHbIi akTOPHBIM SKCcrIepuMeHT Tuna 2k
O6paboTka MaTepuaaoB KCIIEPUMEHTA
[Inansl A1 onMcaHus MOBEPXHOCTU OTKIIMKA
[1nanHbl A1 OLIEHKU BIUAHUSA (aKTOPOB
Meroasl MaTeMaTUYECKON CTaTUCTUKHI
Metoasl TPOTHO3UPOBAHUS B HAYYHBIX MCCIIETOBAHMIX
Meroasl TEOPETUYECKUX UCCIEA0BAHUI
9. OCHOBBI TEOPUU CIITYHYaWHBIX OIINOOK
10. Metonbl OLIEHKH CIy4ailHBIX IOIPEHIHOCTEN B U3MEPEHUAX
11. IlapameTrpuueckue KpuTEpUU
12. He napameTpudeckue KpUTEpUH
13. JIuHeiHble perpecCHOHHBIE MOJIETN
14. MeToabl akTUBHON CTPYKTYPHOH MACHTHU(PHUKAIMN JTUHEHHBIX MOJIENIEH C Pa3HOTHITHBIMU
IIEPEMEHHBIMU
15. Boruucnenue nadopmarionHoi Marpuibs durmiepa

XN RO =

6. ®oHA OLEHOYHBIX CPEACTB I IPOBEACHUS INPOMEKYTOYHOM aTTeCTALMHU
o0y4arommxcst N0 JMCHHUILIMHE

6.1 IlepeyeHb pe3yIbTaTOB OCBOCHMS AUCHUILIMHBI H OLICHOYHbIE CPEACTBA

IIepeueHb mIaHUPYEMBIX HanmenoBanue

Kon pesynprara
PE3YNIBTaTOB O0YUEHHS 110 JUCIUIUINHE OLICHOYHOT'O CPE/ICTBA




3HaTh: MeToAbl U TOPUEMBI  AKTHUBHOTO
[JIAaHUPOBAHUS AKCIEPUMEHTAIbHBIX|
FiccleIOBaHMNH

YMeTh: HCIOIB30BAaTh CIOCOOBI U CPEACTBA
[1OJIy4YEHHUS, XpaHeHus, nepepaboTKH
nHpOpMaNUK; aHAIM3UPOBATh PE3YJIBTATHI
FiCCIICIOBAHMM.

Baaaerb: MeTogaMu, NPOrPaMMHBIMU U
[TCXHUYCCKNMHAU CpeI[CTBaMI/I
COBEpIICHCTBOBAHMS TEOPHUH, TEXHOJIOTUHU U
TCXHUYCCKUX Cpe[[CTB MEXaHU3alnuun
CEIILCKOTr'0 X03ICTBA

Tect

P-11

3HaTh: METOABl M MNpUEMBI aHaIM3a U
[IOCTAaHOBKM 3a/lauy HCCIIEZOBaHUS Haubosee
AKTyaJIbHBIX ITPO0JIEM; METO/IbI IIJIAHUPOBAHUS]
11 IPOBEJICHMSI DKCIIEPUMEHTA

YMeThb: IPOBOJUTH aHAINU3, CAMOCTOSATEIBHO
CTaBUTh 3ajadyy MCCIeloBaHMs Haubosee
AKTyaJIbHbIX IMPOOJEM, HMEIOIIMX 3HAuYEHUE
IUIsT  MEXaHW3aluu CEJIbCKOIO  XO3sMCTBAa,
[JIaHUPOBATh IKCHEPUMEHT U OCYIIECTBIATH
€ro Ha IPaKTUKE

Baagers: MmeTogamu U puéMaMy aHanu3a v
[I0OCTAaHOBKH 3a]1a4 MCCle10BaHus Hanboiee
AKTyaJIbHBIX ITPO0JIEM; METOJaMU
[JIaHUPOBAHMS U TPOBEJICHUS DKCIIEPUMEHTA

Tect

P-12

3HATh: OCHOBEI CHCTEMHOTO  IHOAXOJ]a,
MaTeMaTHYeCKue MOJICIH IS OIHCAaHUuS H
COCTABJICHUS MPOTHO30B PA3JIMYHBIX SIBJICHUH
B  arpOMH)XEHEpUH, KPUTEPUU  OLICHKHU

KauecTBa pe3ynbpTaToB Hay4YHBIX
rccleI0BaHuM

YMeTI): paCCqHTBIBaTL OIITUMAJIBHBIC
[IapaMeTpbl TEXHOJOTMYECKUX  YCTAHOBOK,
CPEICTB KOHTPOJIS 51 YIIpaBJIEHUS
TeXHOJIOTHYECKUMHU IIPOLECCAMH,

MICII0JIb30BaTh TPUKJIAJAHBIE MPOrpPaMMBbl s
pacuera, NPOEKTUPOBAHHUA M  YIPABICHUS
TEXHOJIOTMYECKUMU Iporeccamu B
CEIbCKOXO035MCTBEHHOM ITPOU3BO/ICTBE
Baanerb: HaBBIKAMHU IS ONIPECIICHUS
[TapaMeTPOB TEXHOJOTNYECKUX ITPOLIECCOB U
KadyecTBa MPOAYKIUHU CENbCKOXO035HCTBEHHOTO
[TPOU3BOJICTBA, CPEACTBAMU KOHTPOJIS U
yIIpaBJIEHUs, OCHOBAMH JUIsl cOOpa U aHaIM3a
MICXOHBIX TaHHBIX JJIS pacdyera u
[IPOEKTUPOBAHMSI TEXHOJIOTHYECKHUX
YCTaHOBOK C ITOMOILBIO TPUKJIaJHbBIX

MH)KEHEPHBIX MTPOrpaMM.

Tect




6.2. llIxana oneHuBaHUuA

IIkaja oueHUBaHMS TECTUPOBAHUSA HA 3a4eTe

% BBINOJHEHUS 3a1aHHUA PesyabTar
50-100 3aYTEHO
MeHee 50 HE 3a4TEHO

6.4. TunoBble KOHTPOJIbLHBIE 3aJaHUS WIN HHbIe MATEPHUAJIbI:
VYkazaHsl B IpUIOKEHHH 1.

7. IlepedyeHb OCHOBHOW M JONOJIHUTEJIbHON y4eOHOW JIMTEpaTyphl,
He00XO0AUMOii VI OCBOCHUS 1M CLHMIIJIMH

a) OCHOBHas JIUTEepaTypa:

1. MudraxyraunoBa, @. P. [InanupoBanue u opranu3amnus SKCIEPUMEHTa | yaeOHOe mocobue /
®. P. MudtaxyrnunoBa. — Kazanps : KHUTY-KAU, 2020. — 256 c. — ISBN 978-5-7579-
2474-8. — TekcT : 3nekTpoHHBIA // JlaHb : 35eKTpoHHO-OMONMHMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/193510 (mata obOpamenus: 01.07.2023). — Pexum poctyma: ans
aBTOpU3. MOJIb30BATEIICH.

2. benokonbiToB, B. Y. Opranusaisi, IuiaHupoBaHue U 00padOTKa pe3yJIbTaTOB SKCIIEPUMEHTA :
yueOHoe mocooue / B. U. benokonsitoB. — Kpacnosipck : CDY, 2020. — 132 ¢. — ISBN 978-
5-7638-4297-5. — Tekct : anexkTpoHHBIM // JlaHb : AIEKTPOHHO-OMONIMOTEYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/181612 (mara obpamenus: 01.07.2023). — Pexxkum moctyma:
JUIS aBTOPH3. MOJIb30BaTENEH.

0) TOMOJIHUTENbHAS TUTEPATYpa:

1. FOgun, HO. B. Opranuzanus ¥ MaTeMaTHYecKOe TUIAHMPOBAHHE JKCIEPUMEHTa : y4eOHOe
nocobue / 10. B. IOgun. — ExarepunOypr : Yp®V, 2018. — 124 ¢. — ISBN 978-5-7996-2486-
6. — Tekcr : onexktponHbli // JlaHp : 37neKTpoHHO-OMOMMoOTeuHass cuctema. — URL:
https://e.lanbook.com/book/170230 (nata ob6pamenus: 01.07.2023). — Pexum poctymna: ais
aBTOPH3. IIOJI30BATEIICH.

2. T'ony6eBa, A. 1. MeTro1o50Tusi HAY4HOTO HCCIEIOBaHUA: y4eOHO-MEeToAuYecKoe mocooue /
A. U. I'onybeBa. — SApocnasine: SApocnasckas 'CXA, 2019. — 72 c. — Tekcr : 3neKTpOHHBIH //
Jlanb: snekrpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/172585 (nata
obparmenust: 01.07.2023). — Pexum goctyna: AJis aBTOPU3. MOJIH30BaTENEH.

8. Ilepeuyenn pecypcoB HH(GOPMANMOHHO-TEJIEKOMMYHHUKAIMOHHOM CETH
«HHTEpHET

https://elibrary.ru/; - HayuHast aeKTpOHHast OuOIMoTEKa

http://www.exponenta.ru/; - 00Opa3oBaTeIbHbIA MAaTEMaTUUECKHI CAlT
http://www.twirpx.com/files/special/forest/ (Dnexrponnas oubmuoreka «T»);
http://www.e.lanbook.com (M3natenscTBo «JlaHby);

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

www.agris.ru (MexayHapoaHas nHPOpMaIMOHHAsI CHCTEMA TI0 CEJIbCKOMY XO3SMCTBY U
CMEXHBIM HUMHU OTPACTISIM).

9. MeToauyeckue yKa3aHus 1Jisi 00y4alOMIMXCs 110 OCBOCHUIO M CIHIJIMHBI

[TaoB, A. A. OpraHuzamuss ¥ MaTeMaTUYECKOE IUJITAHUPOBAHUE SKCIEPUMEHTA
yaeOHoe nmocobue / A. A. Illanos, C. K. I'pebenbkoB. — Ilepms : [THUITY, 2020. — 83 ¢c. —
ISBN 978-5-398-02292-6. — TekcT : a1ekTpoHHbIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/239642 — Pexxum noctyna: s aBTOPHU3.
M0JIb30BaTENEH.
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10. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIA

1. Onepaunonnas cucrema Windows,

2. TTaket mpuknagaeix nporpamm MSOffice,
3. Mathcad Education - University Edition,
4. Kommnac 3D

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

KommsroTepHslii Kitacc, 000pyJIOBaHHBIN CPEACTBAMH MYJIbTUMEINA U HEOOXOTUMBIMU
porpaMMaMu JIjIsl IPaKTHYECKUX padoT.

12. Oco0eHHOCTH OCBOEHMSI TUCHHUILVIMHBI JJISI HHBAJIHUIOB H JIMI[ ¢ OTPAHNYEeHHBIMHU
BO3MO’KHOCTSIMH 3/10POBbSI

OOyuenue oOy4arOIUXCS C OrPAaHUYEHHBIMHM BO3MOXHOCTSMM  370pOBbs  IIPH
HEOOXO/MMOCTH OCYIIECTBIISIETCST HAa OCHOBE QJalTHPOBAHHON paboueil mporpammsbl ¢
UCMOJIb30BAaHUEM  CIHEIMAJIbHBIX METOAOB OOy4YeHMs U JAUJAKTHMYECKMX MaTepHalioB,
COCTaBIIEHHBIX C YYE€TOM OCOOEHHOCTeH NCHXO(DHU3MUECKOTO pPAa3BUTHSA, HWHIUBHIYaTbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).
B mensx ocBoeHus ydeOHOH mporpamMmbl JUCHMIUIMHBI HMHBAJUAAMH W JIHIIAMH C
OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbsl 00€CIIeUBAETCS:

* IS MHBAIWAOB M JIMI] C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI 1O 3PEHUIO:
pasMelleHHe B JOCTYIHBIX A 00YYaroLUXCsl, SIBISIOIUXCS CIENBIMU WIN CIa0OBUISAIIUMH,
MecTax W B aJalTHPOBaHHOW (opMe CHpaBOYHOW HH(POPMALUU O PpaACIHUCAHUH Y4EOHBIX
3aHATHI; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO oOyuaroiemycs HE00X0IUMYIO

MIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX ()OPMATOB METOJINYECKUX MaTepUasoB
(kpynHbIA WpUGT WiK ayauodaiibl), KCIIOJIb30BaHHE Bepcuu caifta Juist cinabouamux ObC
IPR BOOKS wu cneunamsHoro wmoOuiasHOoro mpmioxenuss [PR BOOKS WV-Reader
(mporpaMmbl HEBU3YaJbHOTO JOCTyHa K HH(pOpMalMM, MpeJHa3sHAuYCHHON A MOOMIIBHBIX
yCTPOMCTB, paboTtaromux Ha omnepaunoHHoi cucreMe Android m 10S, xkoTopas He Tpebyer
CrenManbHO OOYYEHHOro accucTeHTa, T.K. Joau ¢ OB3 mo 3peHuto paboTaroT co CBOUM
YCTPOHCTBOM MPUBBIYHBIM CIIOCOOOM, HCIONB3YS CIEIUATBHBIE MITATHBIE MPOTPAMMBI IS
He3psiuux Jmoel, ¢ kotopeiMu IPR BOOKS WV-Reader nmeer noiHyro COBMECTUMOCTB);

* JUId MHBAIWJIOB W JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0pOBbS IO CIIyXY:
Ha/IJIeKaIMMU 3BYKOBBIMH CPEJCTBAMHU BOCIIPOU3BEICHHE HH(POPMALIUY;

* IS MHBAIWAOB W JIMI C OTPAaHWMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS, HMEIOIINX
HapyLIEHUsT OMOPHO-JIBUTATEIBHOTO alapara: BO3MOXKHOCTb OECHpENnsTCTBEHHOTO JIOCTYIIa
oOyuaronuxcs B ydeOHbIe IOMEIICHUs, TyaJleTHbIe KOMHATBI U Apyrue noMmenieHus kadeapsl, a
TaKXke MpeObIBaHUE B YKA3aHHBIX  TOMEIEHUIX.

O6pa3oBanre 00y4aronMXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI MOXKET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYTMMHU OOYUYaIOUIMMHUCS, TaK U B OTACIbHBIX TPYNIax WU B
OpraHu3aIusIX.
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KOHTPOJIBHBIE 3AJTAHUS 1 UHBIE MATEPUAJIBI OHEHKH
3HAHM#, YMeHU i, HABBIKOB U (/M) ONBITA JeATeJIbHOCTH, XapaKTePU3yIOLIHe 3TANbI

(¢opmMupoBaHus pe3yJbTATOB B Mpolecce 0CBOCHHUS TMCIUIIHHbI .
AKTUBHOE INTAHUPOBAHUE DKCIHEPUMEHTAJIBHbBIX UCCJIEAOBAHUU

1. Bompocsl k 3a4eTy

Haumenosanue
pe3yibTaTa OCBOCHHUS

Bomnpocsr

P-7 Cnoco6nocTh
TUTAHUPOBATH U
MIPOBOJTUTH
IKCIIEPUMEHTHI,
oOpabaThIBaTh U
aHATM3UPOBATH
pe3yIbTAThI

1.Bxozp! (He3aBUCHMBIE TIEpEeMEHHBIE, (PaKTOPHI)
2.Brixonel  (3aBHCHMMBIE — TNIE€PEMEHHBIE,  OTKIIMKH,
ONITUMU3AINH, (PYHKITUH TIETTH )

3.®akTOpHOE MPOCTPAHCTBO, IOBEPXHOCTH OTKIHKA
4.ITaccuBHBIN SKCIIEPUMEHT

5.AKTUBHBIN 3KCIIEPUMEHT

6.1lnaHnupoBaHue SKCIEPUMEHTA

7.MHuorodakropHas cxema

8.0xgr0(akTOpHAs cXeMa

9.[TaccuBHBIN METO cITydaifHOTO OanmaHca
10.ITocnemoBaTeNbHBIA OTCEUBAIONTUI YKCIICPUMEHT
11.KoMOuHATOPHBIN aHATH3

12.Bunpl 1 XapaKTEpUCTHKU IUIAHOB BTOPOIO MOPsIIKa
13.MeTonp! OLIEHKH CITyYalHBIX MOTPEITHOCTEH B U3MEPEHUSIX
14.[lucriepcuOHHBIN aHaTIN3

15.YcaoBust OpTOrOHAIBHOCTH

16.KoBapuarun u Ko3QUIHEHTH KOPPEISIHA
17.HopmupoBaHHast KOBapHallMOHHAs MaTpULA
18.KoMI03UIIMOHHOCTS IIaHOB

19.91eMeHTHI TEOpUH CITyYailHBIX BETUYNH

20.JIuneiinbie 3@ dexTrl hakTOpoB

rapaMeTpbl

P-11 CriocoOHOCTE 1
YMEHHE TPUMCHSITH
3HAHUSI COBPEMEHHBIX
METO/IOB
HCCIIeOBaHU M

21.Metox KpyTOTO BOCXOXKICHUS

22 MeToauka cOCTaBJICHUS IUIAHOB

23.MeTtoauka pacyeToB YpaBHEHUIN pErpeccuu

24 MeToanKa COCTaBIICHHUS TOBEPXHOCTEH OTKIINKA
25.Metoa anpuoOpHOTO PAHKUPOBAHUS

26.Metop cinyyaitHOTrO 6ananca
27.KoppensaiuoHHbII aHamu3

28.Kom1uiekcHble oKazaTesi KauecTBa
29.DyHKIHA KEAaTEIbHOCTH

30.UHTerpansl BApbUPOBAHUS
31.9kcneprMeHTaIbHBIE METO/IBI BEIOOpa (pakTopoB
32.9¢ddext mapHOTO B3aUMOICHCTBHS
33.I'enepupyroliee COOTHOILICHHE
34.0Onpenenstonuii KOHTPACT

35.HeperymsipHas perumka

36.01eHKa qucepcuy OnbITa

37.HepaBHOMEpHOE AyOIMpPOBaHUE
38.PaBHOMEpHOE TyOIUPOBaHHE
39.KoaduuneHts! perpeccun

40.CraTtuyeckasi 3HAaYMMOCTb K03()(OUIIMEHTOB perpeccuu

P-12 CnocoOHOCTH K
MPOEKTHOMN
JIEeATEIIbHOCTH Ha
OCHOBE CHCTEMHOTO
MOJIX0/1a, YMEHHE
CTPOUTH U
HCIIOJIB30BATh MOJIEIIH
JUIS OTTMCAHUS U
MIPOTHO3UPOBAHUS

41.Ilyctp umeercst BeIOOpka n3 10 Habmoaenuit (to ectb N=10): x1=5,
x2=2, x3=4, x4=5, x5=7, x6=3, x7=6, x8=8, x9=3, x10=9. UccnemoBaTh
CBOMCTBa OTHOMEPHON CITy4aiiHOM BETMYHHBI

42.JIBe yCTaHOBKM JOJDKHBI HAMBUIATH PE3MCTOPHI C OIMHAKOBBIMH
COMpOTUBJICHUSIMH. [Ipu 3aMepe MOMY4YCHBI CICAYIONIME JIaHHBbIC (B
Owmax): YcranoBka 1 (X1): 1095, 1025, 938, 915, 1012, 980, 975, 990,
1000, 974; YcranoBka 2 (X2): 942, 938, 1010, 1030, 973, 915, 990,
970,925, 1045, 1100, 1020, 985, 1082, 1065, 1090. Omnpenenuts,
OJIMHAKOBO JIM HAJTA)KEHBI YCTAHOBKHU.




Pa3JINYHBIX SBJICHUM,
OCYIIECTBISATh UX
KadyeCTBECHHBIA U
KOJIUYCCTBCHHBIN

aHaanu3

43.]IBe yCTaHOBKM [OJDKHBI HAMNBUISATh PE3UCTOPHI C OJMHAKOBBIMU
compoTuBieHUsMH. [Ipu 3aMepe MONMy4YeHBI CIenylolne IaHHBE (B
Owmax): YcranoBka 1 (X1): 1095, 1025, 938, 915, 1012, 980, 975, 990,
1000, 974; YcranoBka 2 (X2): 942, 938, 1010, 1030, 973, 915, 990,
970,925, 1045, 1100, 1020, 985, 1082, 1065, 1090. Omnpenenuts,
OJIMHAKOBO JIM HAJTa)KEHBI yCTAHOBKH.

44 TIpoBecTH TUCHEPCUOHHBIN aHANIM3 PE3yNbTaTOB TEXHOJIOTHMYECKOTO
JKCIIEPUMEHTa, IUTAaH KOTOPOTO  TIOMHOCTBIO  PaHIOMH3UPOBaH.
[IpoBepuTh HyNb-THIIOTE3y O TOM, 4YTO akTop A HE BIHAET Ha
pe3yabTaThl U3MEPEHUS

YpoBHH VpoBHH (akTopa A
H3MEpPEHHA 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 )

45 TlpuBeneHsl  pe3ysbTaTbl  MPOBEICHUS  MOJHOTO  (haKTOPHOTO
skcriepuMenTa. [IpoBectn 00paboTKy m aHanmm3 pe3ynabTatoB [1DD mo
HU3YYEHHOU METOAMKE

Bapuasr 1 Bapuant 2
h | h | K | K| K h h | 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| 3.898| 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| 9,528
4.684| 4.697| 4.688| 4,730| 4.729| | 5.828| 5.847| 5,842 5,905| 5.886
0.135] 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| 8.365] 8.366
2 0 5 8 2] | 25.57| 25.56| 25.61] 25,57 25,53

5 3 1 g 4

Kpurepun onenkn 3auera

- «3aUTEHO» BBICTABIISIETCS CTYJIEHTY, €CITU 3a TecT Habupaet Oosee 50 6amwios;
- «HE 3aUTEHO» BBICTABIISICTCS CTYJIEHTY, €CIIM 3a TeCT HabupaeT MeHee 50 OaoB.
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2. Bonpocsl 1i1s codece0BaHus

Korna npumeHsroTcst pakTOpHBIE TUTAHBI.
Uto Takoe rumnoresa.
UYro Takoe ciaydaitHas OrpeIHOCTb.
UT0 Takoe OTHOCHUTENIbHAS TIOTPEIIHOCTb.
PamxupoBanue GpakTopoB
OcHoBHBIE BepcuH (GaKTOPHBIX TIIAHOB.
AKTUBHBIN U TACCUBHBIN IKCIIEPUMEHT.
UTto 03HaYaeT TEPMUH «IUCTIEPCHUS».
CrnoxxHbie (haKTOpPHBIE TUIAHBI.
. Uto Takoe He3aBUCHUMAs IEPEMEHHAS
. C dero HauMHAaETCA IJIAHUPOBAHUE IKCIIEPUMEHTA.
. Urto Takoe BEIOOpKA.
. Croxactuueckas MOJIETb.
. 3HaYeHHUE TEPMHUHA «KOPPEIIALUI».
. DaKTOpHI, BIUSIONINE HA U3MEPSEMBIE PE3yIbTaThI.
3Be3HbIE TOYKH IS K&KI0T0 (pakTopa.
. 3Be3/IHbIC TJICYH B OPTOTOHAIBHBIX TIAHAX
. g kakux neneit npumensitorest kpurepun dumepa u CTbroieHTa




19. T'unoresa o paBeHCTBE NUCIEPCU.

20. Yrto Takoe MHTEPIOSALUSI.

21. OueHka KauyecTBa PErpeCCUOHHON MOJEIN

22. ®opmynsl BeuucieHui o kpurepuro dOuiepa (CtproieHTa).

23. Knaccuduxaius NpukiIagHbIX IPOrpaMM ISl IJIAHUPOBAHUS IKCIIEPUMEHTA
24. AnropuTM IianupoBaHus skcriepuMenTa B MathCAD.

25. Buzyanuzainus pe3ylibTaToOB 3KCIIEPUMEHTOB B MPUKJIAJHBIX TPOrpaMMax.

Kpurepun onenku codeceroBaHus
- OLIEHKa «3a4TE€HO» BBICTABIAETCA OOydaroleMycs, eciu B Ipoliecce coOeceroBaHus
OH pacKpbIBaeT 10 TeMe He MeHee yeM 2/3 mHQOopMaluy, BiaJeeT OCHOBHBIMH TEPMUHAMH,
OTBETHI Ha HABOASILIKE BOMPOCHI O0JIee YeM YIOBIETBOPUTEIbHBL;
- OIICHKA «HE 3aYTE€HOY» BBICTABIIACTCS 00YJAIOLIEMYCs, €CIIH B IIpoIiecce codece 0BaHus
OH PacKpbIBaeT TeMy He Oojiee ueM Ha 1/3, a 0TBEThI Ha OMOJIHUTEIbHBIC BOIPOCH BBOJAT B
3201y XICHHUE.

3.Tembl pepepaTon

[TonsiTue rpagueHTa, ciocoObl TPaAMEHTHON ONTUMHU3ALUU
[TonHbli GakTOpHBIHN S5KcnepuMeHT Tuna 2k
O0paboTka MaTepraoB 3KCIICPUMEHTA
ITnans! 115 onKMcaHus NOBEPXHOCTH OTKIIMKA
[Tnans! A71s1 OLIEHKHU BIUSHUS (PAaKTOPOB
MeToapl MaTEMaTUYECKON CTATUCTUKU
Meroasl IPOTHO3UPOBAHUS B HAYYHBIX UCCIIETOBAHMIX
MeTonabl TEOPETUYECKUX UCCIIEI0BAHUI
OCHOBBI TEOPHH CITyYalHBIX OLIMOOK
. MeTozasl OLIEHKH CIIy4alHbIX IIOrPEIIHOCTEN B U3MEPEHUIX
. [Tapamerpuueckue kpurepun
. He mapamerpuyeckue kpurepuu
. JInuHeliHbIE perpecCUOHHBIE MOJIENIN
. MeToapl akTHBHOM CTPYKTYpHOW HICHTU(UKAIUN JIMHEHHBIX Mojiesell ¢ Pa3sHOTHITHBIMU
NIEPEMEHHBIMU
15. Boruncnenue uadopmarmonHoit Mmarpuiisl durniepa
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Kpurepun onenkn pedepara

- OLICHKA «3aYTE€HO)» BBICTABISETCA CTYICHTY, €CIH IpU 3aluTe pedepara pacKpbITa TeMa,
JEMOHCTpUpYETCsl TIyOOKoe 3HaHMe MaTepuaiga, C HEKOTOPHIMH HETOYHOCTSIMH B
WCIIOJIb30BAaHUU  CHENHAJbHOM TEPMHHOJOTHHM, C HE3HAYUTENbHBIMU CTUJIMCTUYECKUMU
OomMOKaMU B H3JIOKEHHUS MaTepuala, NMpH HaJUYMUM HETOYHOCTH B BBIBOAAX IO TeMe, U
HE3HAYUTENbHBIMU OINOKaMU B 0)OPMIICHUH;

- OIIEHKa «HE 3aYTEHO» BBICTABISAETCS CTYIEHTY, €CIU NpHU 3ammre pedepara Tema He
packpbITa, BBISIBICHO HEOpeXHOE WM HemnpaBuUibHOE ohopMIICHHE, a Takke pedepar B3AT B
rOTOBOM BHJI€ U3 0a3bl ceTH HTepHeT.



