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IIpu paspabotke pabodyeid mnporpaMmbl y4eOHOW  AMCHUIUIMHBI  (MOAYNIsI) B OCHOBY
IIOJIOYKEHBI:

1) ®enepanbHble TOCYIAPCTBEHHBIC TPEOOBAaHUS K CTPYKTYype HMPOTPaMM HOATOTOBKH HAyYHBIX U
Hay4yHO-TIEJarOTMYECKUX KaJpoB B acCHUpaHType (aAbIOHKTYPE), YCIOBHUSMHM HX peajlu3allu,
CpOKaM OCBOGHHUSI 3THUX NpPOTrpaMM C Y4YETOM pasiauyuHbIX (opMm oOydeHus, oOpa3zoBaTEIHHBIX
TEXHOJIOTUH U OCOOEHHOCTEH OTHENbHBIX KaTErOpuil acHUpPaHTOB (aIbIOHKTOB), YTBEP)K/ICHHBIE
MuHucTepCcTBOM HayKH U BbIcuiero oopasoanust PO ot «20» oxtsa6ps 2021 r. Ne 951.

2) YueOHBII IUTaH OCHOBHOW 0Opa3oBaTeNIbHOM MpOrpaMMbl Hay4Has crenuaibHocTh 4.3.1.
TexHosornu, MamMHbl ¥ 000pPYJOBaHKUE JUIsl arpONPOMBIIIJIEHHOTO KOMILIEKCa, 0JJOOpEeH Y4eHbIM
coetom ®I'BOY BO I'AY Cesepnoro 3aypaibs ot «27» despans 2025 . [Iporokom Ne9.

PabGouas mnporpamma y4eOHON IUCHUIUIMHBI (MOIyisl) oJoOpeHa Ha 3aceJaHuu Kadenpsl
Texunueckue cuctemsl B AIIK ot «17» deBpans 2025 . [Ipotoxos Ne 5.

W.0.3aBentytomero kadenpoit Aises, A.B.Crasukuii

Paboyas nporpamMmma yaeOHON JUCITUTUTHHBI (MOIYIIsI) 0J00peHA METOIUIECKON KOMUCCHEH WHCTUTYTa
oT «27» dpepamst 2025r. [Tpotokon Ne 6

[Ipencenarenb METOAMYECKONM KOMUCCUHM MHCTUTYTA /7% C.M. Karoruga

Pa3padoTyuku:
Crasunkuit A.B.., noneHT kadenpsl TexHudeckux cucrteM B AIIK, K.T.H.

Ycruno H.H. gupexrop UTH, k.T.H.

|
JdupexTop HHCTUTYTA: Z - . HH. Ycrunon



1. Hepe'{eﬂb INIAHUPYEMBIX pE3yJbTaTOB Oﬁy‘{eHI/Iﬂ o JMCHHUIIJIMHE, COOTHECCCHHBIX
C INIAHUPYEMBIMHU pPE3YyJIbTAaTaMHU OCBOCHUSA 06p330B3TeJ’ILHOI7I NMporpaMmmbl

3) Koo
pe3yib
mama

P€3yflbmaI’I’Zbl OCB0€HUA

Tlepeuens naanupyemvix pesyiomamos 06yueHus no
oucyuniure
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CnocoOHOCTh  TUIAHUPOBATh U
IIPOBOJAUTH OKCIICPUMCHTHI,
oOpabaTbiBaTh W aHAIW3UPOBATH
pe3yJbTaThl

3HaTh: METOALI U
MJIAHUPOBAHUS
HCCIICIOBAHUMN
¥YMeTb: HCHONB30BATh CIOCOOBI M CPEICTBA
HOJTyYEeHHUS, XpaHEeHUs, nepepaboTKu
uH(DOPMAIIMK;  AHATU3UPOBATH  PE3YJIBTATHI
HUCCIIEIOBAaHUH.
Baagern: MeTomamu,
TEXHUYECKHUMH cpencTBaMu
COBEPIIICHCTBOBAHUSI TEOPUH, TEXHOJIOTHH U
TEXHUYECKUX CPEACTB MEXaHH3alUHU CEIhCKOTO
XO03siicTBa

HPUEMBI  AKTUBHOI'O
JKCIEPUMEHTAJIBHBIX

MIPOTPaMMHBIMH U

P-11

CriocoOHOCTh U YMEHUE TPUMEHSTh
3HAHUA COBpeMeHHBIX METOOOB
HCCIe10BaHUN

3HaTh: MeTOABI W TNpUEMBI aHAIM3Aa U
IMOCTAHOBKHM 3a7ad HCCICIOBAHUS HanoOoJiee
aKTyaJbHBIX TIPOOJIEM; METO bl TUTAHUPOBAHUS 1
MIPOBEACHUS IKCIIEPUMEHTA

YMmerb: NpPOBOAWTH aHAIN3, CaMOCTOSITEIHHO
CTAaBUTh  3aJady HCCIEIOBaHMs  HauOoliee
aKTyaJIbHBIX MPOOJIEM, UMEIONTUX 3HAYCHUE IS
MEXaHH3aun CENBCKOTO XO3SICTBA,
MJIAHUPOBATH IKCIIEPUMEHT U OCYIIECTBIIATH €0
Ha MPAKTUKE

Baanerb: merogamMyu M npuéMaMH aHaIM3a U
IIOCTAHOBKM 3a7ad HCCIEIOBAHUS HauboJiee
aKTyaJbHBIX MTPOOJIEM; METOAaAMH TUIAHUPOBAHUS
Y MPOBEJICHUS SKCIIEPUMEHTA

P-12

CnocoOHOCTh K
JEATEILHOCTH Ha OCHOBE
CUCTEMHOTO  TOJX0Ja, YMCHHE
CTPOUTh M HCIIOJIB30BaTh MOJCIH
JUIS. ONHMCAHUs M MPOTHO3UPOBAHUS
Pa3IMYHBIX SIBJICHUH,
OCYIIECTBIISITh UX KaYCCTBEHHBIA U
KOJIMYECTBEHHBIH aHAIIN3

MPOEKTHOM

3HaTh:  OCHOBBl  CHCTEMHOIO  IOJAXOJA,
MaTeMaTU4eCKue MOJENM M ONMCaHUs U
COCTaBJICHUs NMPOrHO30B PA3IMYHBIX SBICHUN B
arpoMHXEHEpPHUH, KPUTEPUM OLEHKH KadyecTBa
pe3ynbTaTOB HayYHBIX UCCIIEOBAHUI

YMeThb: paccuuThIBaTh ONTUMAJIbHBIE
napamMeTpbl  TEXHOJOTMYECKMX  YCTAHOBOK,
CpelCTB KOHTPOJIS U YIPaBICHUS
TEXHOJIOTHYECKUMHU MPOLIECCaMM, HUCHOJb30BATh
OpUKIaJHBlE  [porpaMMbl Ul pacyera,
IIPOEKTUPOBAHHUS U yIIpaBJlIeHUs
TEXHOJIOTUYECKNMU poueccamu B
CEJIbCKOXO35MCTBEHHOM ITPOU3BO/ICTBE
Buanerb:  HaBbIKaMH UL ONpeAETICHHUs
NIapaMeTpPOB TEXHOJOTUYECKUX IPOLIECCOB U
KayecTBa IPOAYKIUH CEIbCKOXO3SIMICTBEHHOTO
IPOU3BOJICTBA,  CPEACTBAMHU  KOHTPOJI U
yIpaBJIeHUs,, OCHOBaMM JuId cOopa W aHalu3a
UCXOIHBIX  JAaHHBIX  JJIs  pacuera |
IIPOEKTUPOBAHMSI TEXHOJIOTUYECKUX YCTAHOBOK C
MIOMOUIBIO MPUKIIATHBIX WH)KEHEPHBIX
IIPOTPaMM.




1. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

HucuuruinHa Oa3upyercs Ha 3HAHUAX, IOJIYYEHHBIX B XOJ€ OCBOCHHS y4eOHOI
IporpamMMbl 1Mo AUCHUIUIMHAM «OCHOBBI HAyYHBIX HCCIIEAOBaHUI», «MeTOI0NMOrHs Hay4IHBIX
UCCIIeIOBAaHUN» Tipu OOyYeHWH HAa YPOBHSAX BBICHIET0 oOpa3oBaHUsi — OakaiaBpuar,
MarucTparypa.

JlanHast JUCITUIUIMHA OTHOCUTCS K BAPUATUBHOW YacTH (JIMCHMIUIMHBI IO BBIOOPY) Omoka 1
«lucuuminHe) y4yeOHOro IjaHa MOATOTOBKM AaclUpaHTOB HaydyHOH crneuuanbHoctu 4.3.1.
TexHonornu, MamMHE 1 000PYJOBAHUE /ISl ArPOTIPOMBIIIIEHHOTO KOMILJIEKCA.

JlucuuiuinHa u3ydaercs Ha 2 Kypce OUHON (OopMBI 0OydeHHSI.

2. O0beM THCHUTIMHBI U BU/IbI Y4eOHO# padoThl

Oo0r11ast Tpy10€MKOCTh JUCIUTUIAHBI cocTaBiisgeT 108 yacoB ( 3 3a4eTHBIX €MHUII).

Bun yueOHoi1 paboThI ®opma o0ydeHust
ouHas
AynuatopHbIe 3aHATHS (BCETO) 54
B mom uucne: -
JlexumoHHOrO THIA 36
[IpakTueckue 3aHATHS 18
CamocrositensHas paboTa (BCero) 54

B mom uucne: -
[TpopaboTka MmaTepuana JEKIHH,

MIOATOTOBKA K 3aHATHAM 21
CaMoCTOATEIBHOE U3YYCHUE TEM 9
Pedepar 18
Bug npomMexxyToyHOM aTTecTaiuu: 3a4yer
OO01w1as Tpy10EMKOCTb:
4acoB 108
3aYETHBIX CIVHHULL 3
3. Conepixanue IMCHMIIIHHBI
3.1. Conep:xkaHue pa3aesioB AU CIUIIMHBI
HaumenoBanue pasznena Conepxanue pasznena
JVCLIATUIAHBI
1. | IIpennnanupoBanue Hcnonp3oBanue KoppensiuuoHHOro aHainusza. DyHkuun
sKcriepuMeHTa. Beibop JKEIaTeNbHOCTU. MeToapl anpHOPHOTO PaHXUPOBAHMUSL.
3aBUCHMBIX U DKclepuMeHTallbHbIE METO bl BEIOOpa (hakTOPOB.
HE3aBUCUMBIX
MIEPEMEHHBIX
2. | ®aKTOopHBIE IJIaHBI Ionubii u  apoOHBIA  (aKTOPHBIA SKCHEPUMEHT Ul

MHOT'OYPOBHEBLIX (I)aKTOpOB. HpOBeI[CHI/Ie SKCIICpUMCHTA U
CTaThu4dcCKasa 06pa60TKa €T0 PE3yJIbTATOB. Hcnonp3oBaHue
(I)aKTOpHBIX TIaHOB JJI1 OTCCHUBAIOIICTO OKCIICPUMCHTA.

3. IInansr BTOPOTO MOpAaKa CI/IMMeTpI/I‘-IHLIe KOMITO3UIIMOHHBIC OPTOTOHAJIBHBIC ITJIaHbI.
CI/IMMeTpI/I‘-IHLIe KOMIIO3HMIITMOHHBIC pOTaTa6CJIBHBIC IJIaHBI.
CI/IMMeTpI/I‘-IHLIe HCKOMITO3MIITMOHHBIC KBA3UOIITUMAJIbHBIC

IIJIaHBbI.
4. | Anamu3 mopeneii Broporo | Kanonndeckoe mnpeoOpaszoBanue. Diummrchl. ['nnepOoibl.
IopsiaAKa [Mapannensupie  mpsimble.  [lapaGonbl.  IloBepxHocTH

JKCTpeMyM — MakcuMyM. lloBepxHOCTM MUHHMAaKca.
[ToBepXHOCTH BO3BBIIICHUS HITH TPEOHSL.

5. | Metopbl oOpaboTku | AHanM3  Mojeneil  BTOporo  mopsaka.  Perpeccus.




pe3yabTaToB

3KCH€pI/IMeHTaHBHBIX
HUCCIIEI0OBaHUI

IMoBepxuocTu otkiauka. Excel, Mathcad

3.2. Pasaennl JMCHUILIMHBI M BHAbI 3aHATHIA

o4dHas hopMa 00yueHUS

Ne HanmenoBanue paszaena 1UCHUIUIMHBI Jlexunn Hpaicrid. CP Beero
/1 3aHSTHS Yac.
1 [IpennnanupoBanue skcepuMenTa. Boeioop 4 5 4 10
3aBHCHUMBIX U HE3aBUCHMBIX IIEPEMEHHBIX
2. | dakTOpHBIEC TIAHBI 8 4 8 20
3. | Ilmansr BTOpOTO MOpsiAKa 8 4 8 20
4. | AHanmu3 Mozesel BTOPOro mopsiaKa 8 4 6 18
5 Mertoapl 00pabOTKU PE3YILTATOB § 8 4 10 29
HKCTIEPUMEHTAIBHBIX UCCIIE0BAHUM
6. | MaguBuIyanpHOE 3aaHHC 18 18
Hroro 36 18 54 108
3.3. 3aHATHS NPAKTHYECKOT0 THIIA
TpynoemkocTtsb
Ne /11 Ne pasnena Tema pyI[(qac)
JMCIUTLTHBI
OYHas
1 2 3 4
1. | Pazmenl M cronp30BaHre KOPPEIAITMOHHOTO aHAIH3A.
DYHKINHY KeNaTeIbHOCTH. MeToAbl apUOPHOTO 5
paHXKUPOBaHUS. DKCIIEPUMEHTAIbHbBIE METOIbI
BBIOOpa (haKTOpPOB
2. | Paznen 2 [TomHbIi ¥ TPOOHBIN (PAKTOPHBIN SKCTIEPUMEHT IS
MHOTOYPOBHEBBIX (pakTopoB. [IpoBenenue
PKCIIEPUMEHTA U cTaThdecKast 00paboTka ero 4
pe3ynpTaToB. Mcnonp3oBanue GakTOPHBIX IJIAHOB
TUISL OTCEMBAIOIIETO SKCIIEPUMEHTA.
3. | Paznen 3 CHUMMETpUYHbIE KOMIO3UIIHOHHBIE OPTOTOHATIBLHBIE
r1aHbl. CUMMETPUYHBIE KOMIIO3UIIMOHHBIE
poTatabenbHbIe IIIaHbI. 4
CHUMMeTpHUYHbIE HE KOMIIO3UIIMOHHBIE
KBAa3UONTUMAJIbHBIC TUIAHBI.
4. | Paznen 4 Kanonnueckoe npeoOpazoBaHue. DIITUIICHI.
['unepOouel. [TapannensHsle npsmsbie. [Tapabosl. 4
[ToBepxHOCTH 3KCTpeMyM — MakcuMyM. [ToBepxHOCTH
MUHHMaKca. [IToBepXHOCTH BO3BBIIICHUS MU TPEOHS.
5. | Paznen 5 AHanu3 Moesnei Broporo nopsizika. Perpeccus. 4
[TosepxHocTu otkinuka. Excel, Mathcad
Uroro: 18

3.4. IlpumepHasi TEMATHKA KYPCOBBIX MIPOEKTOB (Pador)
He npedycmompero OI1OI1.

4. Opranu3anus cCaMocTOATEIbHOI padoThl 00y4YarOIUXCs 10 UCHHIINHE

4.1. Tunbl caMoCTOATENbHOI Pa0OTHI U €€ KOHTPOJIb




Tun camocrosTebHOI padoTsl | Dopma 0OyueHus Tekymui KOHTPOJIb
OuHas

I1 TKa MaTepu 15071

tostotonts K sammum 27 recuposaie

CaMocCTOATEIBHOE U3YUEHUE TEM 9 TECTHUPOBAHNE
i cobeceoBaHNe

Pedepar 18 3anuTa

BCEr'0 YacoB: 54

4.2. YueOHO-MeToAMYecKre MaTepHaJIbl I CAMOCTOATEIHLHOI padoThI:

1. Ilypun, K. B. [InanupoBanue u opraHuzanus 3KkcrepuMenTa: ydyebHoe nocooue / K.
B. Ulypun, E. K. BonkoBa. — Cankt-IletepOypr : Jlans, 2022. — 336 ¢. — ISBN 978-5-8114-
9875-8. — Tekcr : anektpoHHBIN // JlaHb : 2neKTpoHHO-OMOIMOTeUHas cucrtema. — URL:
https://e.lanbook.com/book/230288 (mara oOpamenus: 01.07.2023). — Pexum noctyna: s
aBTOPH3. NIOJIb30BATEIICH.

4.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITEJILHOE H3yYeHHe:
Paszpgen Ne2 ®@aktopHBbI€ ITaHBI
1. OcobenHoCTH (haKTOPHBIX IUIAHOB JIJIS IBYX HE3aBUCUMBIX TIEPEMEHHBIX U IBYX YPOBHEH.
Paspnen Ne3 [Tnans! BTOpOro nopsiiaka
1. 3Be3aHbIE MJIEUH B IUIAHAX BTOPOTO MOPSIIKA.
2. Kpurepun ®@ummepa u CteronenTa
Pa3nen NeS Metoapl 00pabOTKH pe3ynbTaTOB SKCIEPUMEHTATBHBIX UCCIICIOBAHHMA
1. MaremaTuueckuii aHaJIU3 ¢ MPUMEHEHUEM KOMITBIOTEPHBIX TPOrPaMM.

5.3. Tembl pedepaToB:
[lonsiTue rpaaueHTa, ciocoObl rpaJUeHTHON ONTUMHU3ALIUU
ITonubIii paKTOPHBIHM SKCIIEPUMEHT THIIA 2K
O06paboTKa MaTEpPHAIIOB IKCIIEPHUMEHTA
[1nanel A5 ONMCAHUS TOBEPXHOCTH OTKIIMKA
[1nanel 17151 OLIEHKH BAMSIHUSA (aKTOPOB
Metoabl MaTEMaTHYECKOI CTaTUCTUKU
MeToab! TPOrHO3UPOBAHMSI B HAYUHBIX UCCIIEIOBAHUSIX
MeTob! TEOPETUYECKUX UCCIIe0BaHUI
OCHOBBI TEOPUU CITy4allHBIX OIIMOOK
0. MeTo/1bl OLIEHKH CIIy4aifHbIX OTPELIHOCTEH B U3MEPEHUSIX
11. ITapameTpuyeckue KpUTEPHH
12. He mapameTpuveckue KpuTepuu
13. JIuneiiHble perpecCHOHHbIE MOJIENU
14. Metoab! akTUBHOH CTPYKTYPHOM MJICHTU(DUKALMY TUHEHHBIX MOJETIeH ¢ pa3HOTHUITHBIMU
NepEMEHHBIMHU
15. Beruucnenue nHGopMamoHHOM MaTpu1bl Puiiepa

BoOoocoo~NoO~WNE

6. ®oHA OLEHOYHBIX CPEACTB AJs NMPOBeIEHUs MPOMEKYTOUHONH aTTecTaluu
o0y4aromuxcst o JMCIHHILIMHE
6.1 IlepeuyeHb pe3y/IbTATOB OCBOEHHUSI JMCHHUIIMHBI U OLIEHOYHBbIE CPeICTBA

HCpG‘-IGHB TIaHUPYCMBIX HanmeHnoBaHue

Kon pezynpraTta
pe3ynbTaToB 00y4YeHUs IO AUCIUTUINHE OLIGHOYHOTO CPEJICTBA
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3HaTh: MeETOAbl M TNPUEMBI  AKTUBHOTC
HHaHI/IpOBaHI/ISI 3KCH€pI/IMeHTaJIBHLIX
HCCIICIOBAaHNH

YMeTh: UCHOIB30BaTh CHOCOOBI U CPEICTBA
MOIy4ECHHUS, XpaHEeHUS, nepepadboTKy
UHPOpPMALMK; AHATU3UPOBATh  PE3YJIbTATH]
HCCIIeJOBaHMUIA.

Baanerb: MmeTogamu, IpOrpaMMHBIMU U
TCXHUYCCKUMHU CpGZ[CTBaMI/I
COBepHIeHCTBOBaHI/IFI TeOpI/II/I, TCXHOJIOTUH U
TCXHUYCCKUX Cpe)ICTB MEXaHU3alnun
CETbCKOTO X035MCTBA

Tect

P-11

3HaTh: MeToABl W TPUEMBI aHAIM3a ¥
IIOCTAHOBKM 3aJad HCCIICAOBAHUS Hau0oee
aKTyaJIbHBIX MPOOJIEM; METOIbI TIJIAHUPOBAHMS
Y TIPOBEICHUS IKCIIEPUMEHTA

YMeTb: POBOJIUTH aHAIIU3, CAMOCTOSATEIbH(
CTaBUTh 3aJady WCCIICIOBaHUS HanboJee
aKTyaJIbHBIX TPOOJEM, HMEIONIUX 3HAYCHHE
oI MEXaHHM3aIlid  CEJIbCKOTO  XO3SCTBA,
MJIAHUPOBATh JKCIEPUMEHT W OCYIIECTBIISTH
€ro Ha MpaKTUKe

Baanerb: meTonamu u npuéMaMu aHalM3a v
IMOCTAHOBKHM 3aJa4 MCCIIEIOBAaHU HanboIee
aKTyaJIbHBIX npooseM; METOJaMH
TJIAHUPOBAHUS M IPOBEACHUS IKCIIEPUMEHTA

Tect

P-12

3HaTh: OCHOBBEI CHUCTEMHOTI'O noaxoaa,
MaT€MaTHYCCKUE MOJACIN I OIIMCaHHuA W
COCTABJICHHA IIPOTHO30B PA3JIMYHBIX SIBIICHH
B AI'POMHIXCHCPHHU, KpHUTECpUU OLICHKH

KadyecTBa PE3YJIbTaTOB Hay4YHBIX
HUCCIIENOBAHUN

YMeThb: pacCUnuTHIBATH OINTHMAaJILHEIE
napaMeTpbl  TEXHOJOTHYECKUX  YCTAaHOBOK,
CpelCTB KOHTPOJIS u yIIpaBJeHus
TEXHOJOTMYECKUMU Ipoleccamu,

HCIIOJIb30BaTh ITPUKIIAJHBIC ITPOT'PAMMBI IJIA
pacucra, IPOCKTUPOBAHUA U  YIHPABJICHUA
TCXHOJIOITNYCCKMMU mponeccaMu B
CEIbCKOXO3SMCTBEHHOM IMPpOU3BOJCTBC
Baaaernb: HaBLIKaMU JJ1s ONPCACIICHU A
MapaMeTpOB TCXHOJIOTUYCCKUX ITPOLECCOB U
Ka4yeCTBa MPOAYKIIUU CEIbCKOXO3SHCTBEHHOTO
IMPOU3BOJACTBA, CPECACTBAMU KOHTPOJIA U
YIIpaBJICHHUA, OCHOBaAMH JJI1 c60pa M aHaJIu3a
HUCXOJHBIX JAHHBIX JJIA pacdyeTa U
MPOCKTUPOBAHUA TCXHOJIOTUYCCKUX
YCTAHOBOK C IIOMOIIBIO IMTPUKJIATHBIX

HWHXXCHCPHBIX IMPOrpaMM.

Tect




6.2. llIkaja oueHUBAHNUSA

IIIkana oneHUBaHUS TCCTUPOBaAHUSA HA 3a4Y€TC

00 BBINOJHCHMA 3aJaHUS Pe3yabTar
50 - 100 3a4TEHO
menee 50 HE 3a4YTEHO

6.4. TunoBbie KOHTPOJILHBIE 32/IaHUS HJIH HHBbIE MATEPHAJIbI:
VYkazansl B mpuiiokeHuu 1.

7. IlepeyeHb OCHOBHOI M /IONOJIHUTEJbHON Y4ueOHOIl JMTepaTyphbl,
He00XO0AMMOI 1151 0CBOCHMS IMCIHUIIINH

a) OCHOBHas JIUTEpaTypa:

1. Mudraxyraunosa, ®. P. [InanupoBanue u opraHuzamus dKCIepuMeHTa : yaeOHoe nocooue /
®. P. MudraxyrnmaoBa. — Kazanp : KHUTY-KAH, 2020. — 256 c¢. — ISBN 978-5-7579-
2474-8. — Tekcr : 31meKTpoHHBIN // JlaHb : 3JIeKTpOHHO-OMOIHMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/193510 (mara oGpamenus: 01.07.2023). — Pexum goctyma: s
aBTOPU3. MOJIL30BATEIICH.

2. benoxomerToB, B. 1. Opranu3anysi, TUIaHHPOBaHUE U 00pab0OTKa Pe3yabTaTOB IKCIICPUMEHTA :
yueoHoe nocodue / B. U. benmokomnsiroB. — Kpacuosipck : COVY, 2020. — 132 ¢. — ISBN 978-
5-7638-4297-5. — Texkcr : anekTpoHHBIN // JlaHb : AIEKTPOHHO-OMOIMOTEYHAs] CHCTEMa. —
URL.: https://e.lanbook.com/book/181612 (nara ob6pamenus: 01.07.2023). — Pexxum mocryma:
JUIsl aBTOPU3. TIOJIH30BATENECH.

0) JOTOTHUTEIbHAS JIUTEPATYypa:

1. FOmun, FO. B. Opranm3anus ¥ mMaTeMaTHYeCKOE IUIAaHUPOBAHHE SKCIIEPUMEHTa : ydeOHOe
moco6ue / 1O. B. IOaun. — Exatepunoypr : Yp®V, 2018. — 124 ¢. — ISBN 978-5-7996-2486-
6. — Texcr : omekrpoHHbl // JlaHb : 31IeKTpoHHO-OMOMHMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/170230 (mara o6pamenus: 01.07.2023). — Pexum nocryma: s
aBTOPU3. MOJIb30BATENCH.

2. T'ony6eBa, A. M. MeTo010THsl HAYIHOTO MCCIIENOBAHMS: Y4eOHO-METOMUECKOe mocooue /
A. U. T'onybeBa. — Spocnasnb: SApocnasckas [[CXA, 2019. — 72 ¢. — Tekcr : 31eKTpOHHBIN //
Jlanb: snexktpoHHO-OuOMMOTeyHast cucrema. — URL: https://e.lanbook.com/book/172585 (nmata
obpamenus: 01.07.2023). — Pexxum gocTyna: Ans aBTOPHU3. MOJIb30BATEICH.

8. Ilepeuenn pecypcoB HHGOPMALHOHHO-TEIEKOMMYHHUKAIIMOHHOM CeTH
«AHTEpHET)

https://elibrary.ru/; - nay4nast anekTpoHHas: OHOIHOTEKA

http://www.exponenta.ru/; - o6pa3oBaTenbHbIil MATEMATHIECKUI CAT
http://www.twirpx.com/files/special/forest/ (3nexrponnas 6udarnoteka «T»);
http://www.e.lanbook.com (M3narenbctBo «JIaub);

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

WwWw.agris.ru (MexayHapo Has HH(GOpMaIMOHHAsE CHCTEMA TI0 CEIbCKOMY XO3SHCTBY U
CMEXHBIM HUMHU OTPACIISM).

9. Meroauyeckue yKazanus 1Jis1 00y4arOUIMXCs 10 0CBOEHUIO U CHMUIIUHBI

[lamoB, A. A. OpraHuzanus W MaTeMaTH4ecKOe IUTAHMPOBAaHHE JKCIIEPUMEHTA :
yuebHoe mocobue / A. A. Illanos, C. K. I'pebenpkoB. — I[lepms : [THUITY, 2020. — 83 c. —
ISBN 978-5-398-02292-6. — Texcr : snekTpoHHbIH // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/239642 — Pexum pmoctyma: misi aBTOpH3.
I10JIb30BATEIEH.
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10. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOIHii

1. Onepanunonnas cucrema Windows,

2. Tlaker npuknaaneix nporpamm MSOffice,
3. Mathcad Education - University Edition,
4. Kommnac 3D

11. MaTepuanbﬂo-TexnnquKoe o0ecrneueHune AU CHHUITJIMHBI

KomnbroTepHslii Ki1acc, 000py10BaHHbIN cpeIcTBaMH MYyJIbTUMEIHA U HEOOXO0IMMBIMU
[IpOrpaMMaMH Ui IPaKTHUYECKUX padoT.

12. Oco6GeHHOCTH OCBOEHUS AUCHHUIJIMHBI JJ151 HHBAJIUIAOB U JIUIl ¢ OTPAHUYEHHBIMH
BO3MOYKHOCTSIMU 3I0POBbSI
OOydeHue O0OydalIIUXCS C€ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  3/10POBbSI  IIpH
HEOOXOIMMOCTH OCYHIECTBIISIETCS Ha OCHOBE aJalNTHPOBAHHOW pabouell mporpaMmbl ¢
WCIIOJIb30BAHMEM  CIICIIUATBHBIX METOJOB OOYYeHUS H JUJAKTHYCCKHX MaTepHalioB,
COCTaBJICHHBIX C YYE€TOM OCOOCHHOCTSH ICHXO(DH3UIECKOTO Pa3BUTHUS, HWHIUBUIYATBHBIX
BO3MOJKHOCTEH U COCTOSIHHSI 37I0POBBS TAKHX 00yJaromuxcs (00y4Jaronierocs).
B 1memsx ocBoeHHMs y4eOHOW mporpamMMmbl JUCHUIUIMHBI HWHBAIMIAMU W JIMIIAMHA  C
OTPaHWYECHHBIMHA BO3MOYKHOCTSIMU 37I0POBbSI 00CCIICUNBACTCS:
* IS MHBAIHJIOB U JIUI] C OTPaHUYCHHBIMHI BO3MOXHOCTSIMH 3JI0OPOBBS TI0 3PEHUIO:
pa3MenieHue B IOCTYITHBIX JUTSI OOYJIAFOIIHXCS, SIBJISTFOIIIMXCS CIICTTBIME HJIH CITA00BHIATITIMH,
MeCTax M B aJJalTUPOBAHHOU (popme cripaBOYHON HHGOPMAIIMHN O PACTTUCAHUN YIECOHBIX
3aHSTHU; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO oOydJaromemycst HEOOX0IUMYIO
MTOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (POpPMATOB METOIUIECKUX MaTepHaIoB
(kpymHBIYA IPUGT WK ayano(aiiie), HCTIOIb30BaHUE BEPCHH caiTa s cimaboBumsanmx 9bC
IPR BOOKS wu cnemumansHoro wobmnsHoro mnpuiaoxenuss IPR BOOKS WV-Reader
(TIporpaMMBbl HEBU3YaIbHOTO JIOCTYIA K MH(GOPMAIINH, PETHA3HAYCHHON JIIST MOOHMITBHBIX
yCTpOMCTB, paboTtaroniux Ha omneparnonnoi cucreme Android u iOS, xotopas He Tpebyer
CHEeUAIBHO 00YYEHHOTO aCCHCTEHTA, T.K. Jiroau ¢ OB3 1o 3peHunto paboTaroT co CBOMM
YCTPOHUCTBOM HPUBBIYHBIM CIIOCOOOM, MCIIOJIB3YS CIICIHAbHBIC I TATHBIC TPOTPAMMBI JIJIsI
He3psunX Jojei, ¢ kotopeimu IPR BOOKS WV-Reader nMeeT mojiHyi0 COBMECTUMOCTB);

* Ui WHBAJIWAOB W JIMIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS IO CIYXY:
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUE UH(POPMALINY;

* Ui WHBAJIWIOB M JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, HUMEIOIINUX
HaApYIIEHHsI OMOPHO-IBUraTeILHOTO amapara: BO3MOXKHOCTh OECIHPENATCTBEHHOTO JIOCTYIIa
o0y4Jaromuxcs B yueOHbIC IIOMEIICHUS, TyaleTHbIC KOMHATBI M JIPYTUE TIOMEIICHUs Kadeapbl, a
TaKXke NMpeObIBAaHNE B YKa3aHHBIX MOMCHICHHSIX.

OO6pazoBaHue 00y4arOIMXCSl C OTPAHUYCHHBIMU BO3MOXKHOCTSMHU 3[I0POBBSI MOXKET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JIPYTMMH OOYUYaIOIIUMHUCA, TaK U B OTJAEIbHBIX T'PYIIAX WU B
OpraHu3aIusIX.



MNPUJIOXKEHHUE 1
MuHHCTEPCTBO HAayKH U BBICIIEro oopazoBanus Poccuiickoit denepanuun
®I'BOY BO I'ocynapcTBeHHBIN arpapHblii yHuBepcuTeT CeBepHOro 3aypaibs

WHKeHEPHO-TEXHOIOTHIESCKU I HHCTHTYT
Kadenpa Texauueckue cucremsl B AIIK

®OH/J]I OHEHOYHBIX CPEACTB

AKTHBHOE IJIAHUPOBAHUEC IKCIEPUMEHTATBHBIX I/ICCJ'[C}]OBaHI/Iﬁ

JJIA TPYIIIbI HAYYHBIX CHGHHaHBHOCTeﬁ 4.3. ArpopIaneHepH;[ 1 IIAIICBBIC TCXHOJIOTHH

Hay4Has crieraibHocTh 4.3.1. TexHoaoruu, MaluHbl 1 000PYIOBaHKE JJISl arPOIPOMBIIIUICHHOTO KOMITIIEKCa

YpoBeHb BhICIIET0 00pa30BaHMsI - OJArOTOBKA KaIPOB BhICIICH KBaJIM(DUKALIUN

PazpaboTunkmu:
Crapurkuii A.B.., noneHT kadenpsl Texaudeckux cucrem B AIIK, K.T.H.

Ycruno H.H. gupexrop UTH, k.T.H.

YTBepKIeHO Ha 3aceqaHnu Kadeapsl
mpotokox Ne5 ot «17» despans 2025r.

Lt

W.o. 3aBenyromero xadenpoit . .. .CraBunkunit

Tromensn, 2025



KOHTPOJIBHBIE 3ATAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHU, YMEHHN i, HABBIKOB U (1JIM) ONBITA JeATeJbHOCTH, XapaKTepHU3yIoLye 3Tanbl

(popMupoBaHus pe3yJIbTATOB B NIpoLecCe OCBOCHUSA JUCHUIIIMHBI .
AKTUBHOE IINTAHUPOBAHMUE SOKCIIEPUMEHTAJIBHBIX NCCJIEJJOBAHUHU

1. Bompocsl k 3auery

HaunmenoBanue
pe3yJiibTaTa OCBOCHUS

Bompocsr

P-7 CnocoGHOCTB
TUTAHUPOBATH U
MIPOBOJIUTH
IKCIIEPUMEHTHI,
o0pabaTsIBaTh U
aHAITU3UPOBATH
pe3yabTaThI

1. Bxozp! (He3aBUCUMBIE TIEpeMEHHBIE, (aKTOPHI)
2. Beixogpl  (3aBUCHMBIE  TI€pEMEHHBIE,
ONTUMH3ALNH, (HYHKIIMH 1IEIIN )

3. ®aKkTOpHOE MPOCTPAHCTBO, TOBEPXHOCTH OTKITUKA

4. ITacCUBHBII 3KCIIEPUMEHT

5. AKTUBHBIM 3KCTIEPUMEHT

6.1lnannpoBanue SKCIieprMeHTa

7.MHorodaxTopHas cxema

8.0xgH0MakTOpHAs cXema

9.I1accuBHBIN METO CiTydaifHOro OanaHca
10.ITocmenoBaTeILHBIN OTCENBAIOIIHI DKCIIEPHMEHT
11.KomOmHaTOpHBIHM aHAIN3

12.Buzpl 1 XapakTepUCTUKH IIJIAHOB BTOPOTO MOPSIKA
13.MeTo/1bI OLIEHKHU CITy4aiHBIX MTOTPEITHOCTEH B U3MEPEHUSIX
14.JlncriepCHOHHBIN aHAIN3

15. YciioBus OpTOroHaJbHOCTU

16. KoBapuaiuu 1 k03 GULHMEHTBI KOPPEIISIIHH
17.HopmupoBaHHAass KOBapHaITMOHHAS MaTpHUIA
18.KoMIO3UIIMOHHOCTH IJIAHOB

19.25meMeHTHI TEOPHUH CITYIaHBIX BETUINH
20.JIuneitasie 23¢pexTs! hakTopoB

OTKIIMKH,  THapaMeTpbl

P-11 CnocoOHOCTE U
yMEHUE TPUMEHSATH
3HAHMSI COBPEMEHHBIX
METOJ0B
HUCCIEeI0BaHUN

21.Merox KpyTOTO BOCXOXKICHHS

22.Meroanka cOCTaBJICHUS IJIAHOB

23.MeroarKa pacdeToB YpaBHEHHI perpeccun
24.MetoiMKa COCTaBJICHUS TOBEPXHOCTEN OTKIIMKA
25.Meroa anpruOpHOro paHKUPOBaHUS

26.Meron ciry4aifHoro Oananca

27 KoppensainoHHbIA aHaJTN3

28.KoMIutekcHbIe MOKa3aTeNn KayecTBa
29.DyHKUHUS KeNaTenbHOCTH

30.UHTerpansl BapbUpPOBaHUS
31.2kcmepuMeHTaTbHBIE METOMIBI BEIOOpa (haKTOPOB
32.9¢ddext mapHOro B3aMOACHCTBHUS
33.I'enepupyroliiee COOTHOLIEHUE
34.Onpenensitoluii KOHTPACT

35.HeperynspHas peruinka

36.01eHKa IUCTIEPCUH OIbITA

37.HepaBHOMEpHOE ny0OIMpOBaHUe
38.PaBHOMEpHOE TyOnHMpoBaHUe
39.KoadpummeHTs! perpeccun

40.CraTtryeckasi 3HAYUMOCTb KO3 HUIIMEHTOB PErpecchn

P-12 CocoOHOCTH K
IIPOEKTHOMN
JESITEIBHOCTH Ha
OCHOBE CUCTEMHOI'O
MIOAX0/1a, YMEHUE
CTPOUTH U
HCIOJIb30BaTh MOJIEIH
JUI ONIMCAHUS U
IIPOrHO3UPOBAHUS

41. Ilyctb umeercst BeiOopka u3 10 Habmomenuit (to ectb N=10): x1=5,
x2=2, x3=4, x4=5, x5=7, x6=3, x7=6, x8=8, x9=3, x10=9. HccnenoBaTh
CBOWCTBA OJTHOMEPHOM CITydalHOW BENHUYUHBI

42.]IBe yCTaHOBKH JOJDKHBI HANBUIATh PE3UCTOPHI C OJUHAKOBBIMHU
conpoTuBieHusMU. [Ipu 3amepe TONy4YeHBI CIEAYIONIME JAaHHBIE (B
Owmax): Ycranoska 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,
OJTMHAKOBO JIU HAJIa)KCHBI YCTaHOBKH.




Pa3IMYHBIX SIBJICHU,

OCYIIECTBIIATh HX 43.]IBe YCTaHOBKHM JOJKHBI HANBUIATH PE3HCTOPHl C OJUHAKOBBIMHU
KaueCTBEeHHELI 1 conporuBieHusiMu. [Ipu 3amepe TomydeHbl cileayloUMe OaHHbBIE (B
KOIMYECTBEHHLL Omax): YcranoBka 1 (X1): 1095, 1025, 938, 915, 1012, 980, 975, 990,

AHATI3 1000, 974; YcranoBka 2 (X2): 942, 938, 1010, 1030, 973, 915, 990,

970,925, 1045, 1100, 1020, 985, 1082, 1065, 1090. Omnpenenuts,
OJIMHAKOBO JI HAJTAXXCHBI YCTAHOBKH.

44 1IpoBeCTH IUCHEPCHOHHBIM aHAJM3 PE3yJIbTATOB TEXHOJIOTHYECKOIO
JKCIEPUMEHTAa, IUIAH  KOTOPOr0  IIOJHOCTBIO  PAHIOMU3HPOBAH.
[IpoBepuTh HyNAL-TUMOTE3y O TOM, 4YTO (akTop A HE BIHICT Ha
Pe3yNbTaThl U3MEPEHUS

VposaH Vposru dQakropa 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 8 3 -3 4 9

45. TlpuBeneHpl  pe3ylbTaThl  MPOBEJACHUS  TMOJHOrO  (DaKTOPHOTO
skcmepuMenTa. [IpoBectn 00paboTky W aHanmm3 pe3yiasratoB [IDD 1o
HU3yYEHHOW METO/MKE

Bapuanr 1 Bapnanr 2
h | b | K | K| B h | b | B | 6| 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
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| 8.365] 8.366
2 0 5 8 2| | 25,57] 25.56| 25.61| 25.57| 25.53

5 3 1 8 4

Kpurepun ouenku 3auera
- «3a4TEHO» BBICTABIIAETCS CTYICHTY, €CIIU 3a TecT Habupaet 6omnee 50 6anmios;
- «HE 3a4TEHOY BBICTABJISCTCS CTY/ICHTY, €CJIH 3a TecT HabupaeT meHee 50 GaoB.

2. Bompocsl 11s codece10BaHus
Korpaa npumensitorcst pakTopHbIE IIAHbI.
UYTto Takoe runoresa.
Yro Takoe ciayyanHasi IOTPEIHOCTD.
YT0 Takoe OTHOCUTENBHAS IIOTPELIHOCTb.
PamxupoBanue Gpakropon
OcHoBHbIe Bepcuu (HaKTOPHBIX IJIAHOB.
AKTHBHBIN 1 TACCUBHBINA IKCIIEPUMEHT.
YTo 03HAYaET TEPMUH «IUCTIEPCHUSI».
CrnosxHble (haKTOPHBIE MTIaHbI.
. Uto Takoe He3aBUCHMAs ITIEPEMEHHA
. C yero HauMHaeTCs MJIAHUPOBAHUE HKCIIEPUMEHTA.
. Uro Takoe BeIOOpKA.
. CroxacTuyeckasi MOJIETb.
3HaueHHE TEPMUHA «KOPPEISLUI».
. DaKTOpPBI, BIUAIOIINE Ha U3MEPSEMbIE PE3YJIbTATHI.
. 3Be37HBIC TOYKH ISl KAXKI0TO PaKTopa.
. 3BE3/IHbIE JIEYU B OPTOTOHAIBHBIX TJIAHAX
. s xakux neneut npumenstorcs: kpurepun @uniepa u CTeroeHTa
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19. T'unore3a 0 paBeHCTBE AMCIEPCUN.

20. YTo Takoe WHTEPIOJISIIHSL.

21. OrmeHka KayecTBa pErpecCHOHHON MOJCTH

22. ®opmyiisl Beraucienuit no kpurepuro Oumepa (CTeiofeHTa).

23. Knaccugukamys npukiIaHbIX TPOrpaMM JUisl INITAHUPOBAHUS SKCIICPUMEHTA
24. AnroputMm miuanupoBanus skcriepuMenta B MathCAD.

25. Busyanu3zamus pe3yiabTaToB SKCIEPUMEHTOB B IPUKIIATHBIX IPOTrpaMMax.

Kpurepuu onenku codecenoBanust
- OLIEHKA «3a4T€HO0» BBICTABIIAETCS OOydarolleMycs, €Cii B Ipoliecce coOece0BaHus
OH pacKpbIBaeT 10 TeMe He MeHee yeM 2/3 uHpopMaluu, BiaeeT OCHOBHBIMU TEPMUHAMHU, a
OTBETHI Ha HaBOJAIIKE BOIPOCH! O0JIee YeM YAOBIETBOPUTENbHBI;
- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS 00y4YaroleMycsl, €ClIu B Ipoliecce co0ece10BaHus
OH packKphIBaeT Temy He Oosiee yeM Ha 1/3, a OTBETHI Ha JOMOJHUTEIBHBIC BOMPOCHI BBOJAT B
320y ICHHE.

3. Temsl pedepaToB

[Tonsatue rpaguenTa, crmocoObl TPAIUEHTHOM ONITUMH3AITIT

[MonHbIii pakTOpHBIH FKCTIEpUMEHT THTa 2K

O06paboTka MaTepHAIOB YKCIIEPUMEHTA

[Tnans! 1151 OTIMCAaHUS TTIOBEPXHOCTH OTKJIMKA

[1nanbl A5 OLEHKU BAUSHUS (PaKTOPOB

MeTtoabI MAaTEMAaTUYECKON CTATUCTUKU

MeTo 1l TPOrHO3UPOBAHUS B HAYYHBIX UCCIIEIOBAHUAX

MeTo1bl TEOPETHYECKUX UCCIIEI0BAHUI

OCHOBBI TEOPHH CITy4alHBIX OIITHOOK

0. MeTopI OTICHKH CITYyYaiHBIX TIOTPENTHOCTEH B U3MEPEHHSIX

1. ITapameTpuueckue KpuTepun

12. He mapameTpuieckue KpuTepun

13. JIuHeiiHbIe perpecCHOHHBIC MO/ICIH

14. MeTo1pl aKTUBHOM CTPYKTYPHOU HJICHTU(DHUKAIINN JTHHEHHBIX MOJCIICH C pa3HOTHITHBIMH
MepeMeHHBIMU

15. Beruncnenue nadopmMamoHHOU MaTpuIlsl Ouirepa

RBOoo~N kR wNE

Kpurepun ouenku pedepara

- OIICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIU MpU 3aluTe pedepara pacKpbiTa TeMa,
JEMOHCTPUpPYETCS TJIyOOKOe 3HaHHWE MaTepuana, C HEKOTOPBIMH HETOYHOCTSMH B
WCIOJIb30BAHUU  CIIEUAIBHONM TEPMUHOJIOTUH, C HE3HAYUTEIbHBIMH CTUIUCTHYECKUMHU
OMOKaMU B M3JI0XKEHHS MaTepuana, MNP HAIUYUU HETOYHOCTH B BBIBOJAX IO TeMe, U
HE3HAYUTENbHBIMH OMIMOKaMu B 0(OPMIICHHH;

- OLIGHKAa «HE 3aUTEHO» BBICTABIISIETCS CTYACHTY, €ClM MpHU 3amuTe pedepata Tema He
packpbITa, BBISBICHO HEOpEXKHOE WU HENmpaBHIIbHOE odopmileHHe, a Takxke pedepaT B3ST B
TOTOBOM BH/JIE U3 0a3bl ceTu MIHTepHET.



