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IIpu paspaborke paboueil mnporpaMMmbl Yy4eOHOM JUCHMIUIMHBI (MOAYNsi) B OCHOBY
HIOJI0’KEHBI:

1) depepanbHble TOCYIAPCTBEHHBIEC TPEOOBAHUS K CTPYKTYpE MPOrpaMM MOATOTOBKH HAYYHBIX
U Hay4YHO-TI€JJarOTH4eCcKUX KaJpoB B acUpaHType (albIOHKTYpPE), YCIOBUAMU UX pean3aliy,
CpPOKaM OCBOEHHSI 3THUX IPOTPaMM C YYETOM DPa3IM4HbIX (GopMm oOydeHus, 00pa3zoBaTeIbHbBIX
TEXHOJIOTU ¥  OCOOEGHHOCTEH  OTHENbHBIX  KATerOpHil  aclupaHToOB  (aIBIOHKTOB),
yTBEp)KJIeHHbIe MUHUCTEPCTBOM HayKH M BbIciiero oopasosanus PO ot «20» oktabps 2021 r.
Ne 951.

2) YueOHBII IUIaH OCHOBHOM 00pa3oBaTelbHOW MPOTrpaMMbl Hay4Has CIEIHAIbHOCTh 2.
DONEKTPOTEXHOJIOTHH, 3JEKTPOOOOPYAOBAHUE U 3SHEProcHaOXKEHHE AarpornpOMBIIIICHHOTO
KoMIuiekca, ogoopeH YuensiM coBerom @I'BOY BO I'AY Cesepnoro 3aypaibs ot «31» mapta
2022 r. ITpotoxomn Ne 7.

Pabouass mporpamMMa y4eOHOW IUCHUIUTMHBI (MOIYJs) OJOOpeHa Ha 3acenaHuu Kadempsl
Texaunueckue cuctemsl B AIIK ot «01» urons 2022 r. [Ipotokon Ne 11.

3aBeayrommii kadeapoi %/ H.H. Ycruuos

PabGouas mporpamma y4eOHOW AMCHUIUIMHBI (MOJIYJIsI) OZOOpEHA METOIUYECKON KOMHCCHEH
uHcTuTyTa OT «01» nronst 2022 r. IIporokon Ne 7.

I[Ipencenaress METOMIECKON KOMUCCHU HHCTHTYTA l% O.A. Memsxosa

Pa3paboTuuk:

AmnTtponos B.A., nonent kapenpsl texauueckue cucremsl B AIIK, x.0.H.

H.o. nupexkTOpa HHCTUTYTA: JI.H. Angpeesn

L/



1. Ilepeyennb
COOTHECEHHBIX C

IUIAHUPYeMBbIX

pe3yJabTaToB
IVIAHUPYEMBIMU  pe3yJIbTATAMU OCBOEHHsI 00pa30BaTeJbHOM

Oﬁy‘leHI/IH mo AUCHHUIIJIMHE,

NPOrpamMMbl
Koo Pezynomamur oceoenus Ilepeuenv nianupyemuix pesyibmamos oOyueHus no
pe3yioma ()MCMIHZJZMH@
ma
P-7 CnocoOHOCTh  IUTAHMPOBaTH  ® | 3HATh: METOABI MU NPUEMBI  aKTUBHOTO
MIPOBOJIUTH AKCIIEPUMEHTHI, | TIJITAHUPOBAHUS AKCIIEPUMEHTAIbHBIX
oOpabaTeiBaTh ¥ aHAJIW3UPOBATH | UCCIICIOBAHUMA
pe3yNbTaThI YMeTh: HCIONB30BaTh CIOCOOBI U CPEACTBA
MOJTYYCHHUS, XpaHEeHMUS, nepepadoTKu
uH(pOpMallUK;  AHATU3UPOBATH  PE3YJIHTATHI
HUCCIENOBaHUN.
Baanerb:  Meromamu,  OpOrpaMMHBIMH U
TEXHUYECKUMU cpencTBaMu

COBEpILICHCTBOBAHUSI TEOPHUHM, TEXHOJOTUH U
TEXHUYECKUX CPEACTB MEXaHU3ALUHU CEIbCKOTO
X034HCTBa

P-13

CnocoOHOCTh U YMEHHE TPUMEHSITh
3HAHUSI COBPEMEHHBIX METOJOB
HUCCIEeO0BaHUN

3HaTh: MeTONBI W IPUEMBI  aHaIM3a U
IIOCTAaHOBKM 337a4 HUCCIIEZI0OBaHUs HauOoiee
aKTYyaJIbHBIX MTPO0OJIEM; METO/IbI INIAHUPOBAHUS U
IIPOBEACHUS IKCIIEPUMEHTA

YMerb: IPOBOIUTH aHAIM3, CAMOCTOSATEIBHO
CTaBUTh  33Jady HCCIEIOBaHHS  Hambosee
aKTyaJIbHbIX IPOOJIEM, UMEIOIIUX 3HAUEHHE IS
MEXaHU3aluu CEJIBCKOTO XO3S1ICTBa,
[IJIJAHUPOBATh DKCIIEPUMEHT U OCYILECTBIIATH €r0
Ha IIPaKTHUKE

Baagerb: meronamMu M npu€éMamMu aHauuza U
IIOCTAaHOBKM 3a7]a4 HUCCIIEIOBAaHUS HauOoiee
aKTyaJIbHBIX PO0JIeM; METOAaMHU TIaHUPOBAHUS
Y IIPOBEJICHMS DKCIIEPUMEHTA

P-14

CriocobHOCTb K
JeSTeTLHOCTH Ha OCHOBE
CUCTEMHOI0  TOJX0/a, YMEHHE
CTPOUTHh U HCIOIB30BATH MOJIEIU
JUISl ONTUCAHUsl U MPOTHO3UPOBAHMS
pa3INYHBIX SIBJICHU,
OCYULIECTBJISITh UX KAaU€CTBEHHBIH U
KOJTMYCCTBEHHBIN aHAJIN3

MIPOEKTHOU

3HaTh: OCHOBBI CHUCTCMHOTI'O nmoaxojaa,
MATEMAaTHYCCKUE MOACIN JJId OIHMCaHusd H
COCTaBJICHHUA NPOTHO30B PA3JIMIHBIX SIBJICHUM B
ArpOMHXXCHCPUHU, KPUTCPUHU OLCHKHW KadCCTBa
PE3YIbTATOB HAYIYHBIX I/ICCJ'ICI[OBaHI/Iﬁ

YMerb: paccUnThHIBaTh ONTUMAaJIbHBIE
rapamMeTpsl  TEXHOJOTMYECKMX  YCTaHOBOK,
CPEICTB KOHTPOJIA u YIPABIICHUS
TEXHOJIOTMYECKUMU IPOLIECCAMU, UCIIOJIb30BaTh
NPUKJIAJHBIE  TPOrpaMMbl U1 pacyera,
IIPOECKTUPOBAHUSA u YIIPaBJICHUS
TEXHOJIOTHYECKUMU Iporeccamu B
CEeIbCKOXO035MCTBEHHOM ITPOU3BOJICTBE

Bnagerb:  HaBblIKaMM I ONPEIEIICHUS

MapaMeTpoB TEXHOJOTHYECKHX IMPOILIECCOB H
KauyecTBa TMPOAYKIMH CEIbCKOXO03HCTBEHHOTO
MPOU3BOJICTBA,  CPEICTBAMU  KOHTPOISA U
yIpaBieHUs, OCHOBaMHU JJIsi cOopa W aHajiu3a
UCXOJOHBIX  JaHHBIX N1 pacueta |
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX YCTAHOBOK C
TTOMOIIIBIO MIPUKIIATHBIX WHXEHEPHBIX
IPOrPaMM.




2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucnumnimna 6a3upyeTcss Ha 3HAHMSIX, MOJYYEHHBIX B XOAE OCBOCHHUS yueOHOU
OporpaMMbl IO JUCIHMIUIMHAM TPH OOYyYeHMHM Ha YpPOBHSX BBICIIEro 0Opa3oBaHUS —
OaxanaBpuaT, MarucTpaTypa.

JlanHasi QUCHMIUIMHA OTHOCUTCS K BapUATHBHOW YacTH (AWCIMILIUHBI 1O BBIOOPY)
omoka 1 «JucuurInHB» yu4eOHOro TIUIaHAa TMOATOTOBKM AaCHHPAHTOB HAyYHOU
cnenuanbHOCTH 4.3.2. DICKTPOTEXHOJIOTHH, 3JIEKTPOOOOpPYIOBAaHUE M DHEProCHAOKECHUE
arponpoOMBbIIIIEHHOTO KOMITJIEKCa

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

3. O0beM TUCHUIIMHBI U BUIbI YUeOHOH padoThI

OO0111ast Tpy10EMKOCTh TUCHMITIHNHBI cocTaBisier 108 yacoB (3 3a4eTHBIX SIHHUIY).

Bun yuebnoit paboThl dopma 00yueHHsI
OYHasi
AynuTopHbIe 3aHsTUS (BCETO) o4
B mom uucne: -
JIeKIIMOHHOTO THIIA 36
[TpakTrueckue 3aHsATHS 18
CamocTtosTenbHas paboTa (Bcero) 54

B mom uucne: -
[IpopaboTka MaTepuaa JCeKIIHi,

MOATOTOBKA K 3aHATUAM 27
CaMocCTOATEIBHOE U3YUYEHUE TEM 9
Pedepar 18
Bua npomexyTo4HOM aTTeCTaluu: 3a4er
OO6m1ast Tpy10€MKOCTb:
4acoB 108
3a4ETHBIX €IMHUII 3
4. Copep:xaHue TUCHMILINHBI
4.1. Conep:xaHue pa3aeoB TUCHUILTUHBI
HaunmenoBanue paszaena Copepxanue pazzena
JUCHUTUTMHBI
1. | O6bmue Bompockl Teopuu | [lonarue oObexkTa uW ero wmonenu. Kraccuduxarus
MOJEIUPOBAHUSA mozeneit. [lonsitue wmaremaruyeckoit moaenu (MM).
AKCHOMaTH4ECKOE M KOHCTPYKTHBHOE omnpeneneHuss MM.
Dopmsbl [PEACTaBICHUS MM. Knaccudukanus

MaTeMaTHYeCKUX Mojenei, o0JacTH HX NPUMEHEHHS.
Maremarnueckue MOJEIIN COCTOSIHUS 00BEKTOB.
Omnepanapl. OTHOmEHHs. OCHOBHBIE THUIBI IPOCTPAHCTB,
o0lacTH MX TNpUMEHEeHUs.  MaTeMaTHYecKue MOJAEIH
OBOJIIONUMA COCTOSIHMM, WX KJacCHU(UKAIUs, CBOWCTBA,
o0acTi npuMeHeHus. IMUTalmoHHbIe MOJICIH.

2. | Meronuka  cocraieHus | OCHOBHBIE 3TAllbl MATEMATHIECKOTO MOJICTHPOBAHUS
MOJENeN [Ipumep cocTaBiieHUS MATEMATUYECKOW MOJEIN COCTOSHUS
o0BeKTa

Onucanne o0bekTa  MonenupoBaHUs.  Moeamusarus
oowekTa. [loctpoerne MM. HccnenoBanue mpocTpaHCTBa
COCTOSIHUH. 3aKOHOMEpPHOCTH, JEHCTBYIOIIME B OOJACTH
MIPUMEHEHUS

MOJIEJIH. Maremaruueckas dbopmynupoBka ITUX




3aKOHOMEPHOCTEH. KauecTBennoe HCCIIEIOBAHUE
MareMaTu4ecKkux mojenen. [IpumeHeHne COBPEMEHHOTO
I10.
3. | Pemenue 3agau CTpyKTypa ONTUMHU3AIIMOHHBIX 3a71a4
ONTUMHM3ALINHU OnTumu3anus 3agad Mpu JIMHEHHOM TPOTPaMMHUPOBAHUU.
OnTuMu3anus 3a1a4 npu HEJMHENHOM
MIPOrPaMMHUPOBAHHH. ATTpoKCHUMAaIIHS JTAHHBIX
BBIYMCIIMUTEIILHOTO U HATYPHOTO
IKCIIEPUMEHTOB PETPECCHOHHBIMU 3aBHCHMOCTSIMU
[IpencraBneHue pe3ynbTaTOB dKCIIEpUMEHTa  (J11000T0
BBIYUCIUTEIILHOTO  WJIA  HATypHOTO)  IMOBEPXHOCTHIO
OTKJIMKA MPH
ONTUMHM3ALHMHU 0O0BEKTOB UCCIICTOBAHUS
Cratuctuueckast 00paboTKa pe3yabTaTOB SKCIIEPUMEHTA
AHanu3 pe3yNbTaToOB 3KCICPUMEHTA IO PErpPEeCCUOHHBIM
ypaBHEHUSIM
4. | IlpukiiagHbie aCTICKTHI Hcnonb30BaHne TBEPAOTEIBHBIX  MOJEICH  AJIEMEHTOB
npuMenenuss MKO KoHCTpyKuui c¢/x wmamumH. Ilpumenenune CAIIP nns
(MeTO1a KOHEYHBIX MOCTPOCHHSI MOJIeTICH pabovMx OpPraHoB C/X TEXHUKHU.
AJIEMEHTOB) MopenupoBanue HaIpsHKEHHO-1e(OPMUPOBAHHOTO
COCTOSIHMSI DJIEMEHTOB KOHCTPYKIUH.
5. | UmuTanuoHnHoe [TocTpoeHre UMHUTAITMOHHBIX MOJICTIEH CIIOKHBIX CHCTEM.
MOJICIIUPOBAHNE MonenupoBaHue B TUAPO-TA30 TUHAMUKE.
MonenupoBanue moBeaeHNs chimyynx cpel. [Ipumenenue
coBpeMeHnHoro [10.
4.2. Pa3genn! JUCHUILINHLI 1 BUALI 3AaHATHH
ouHas (popma oOyueHus
Ne [IpakTnu. Bcero
Haumenosanue pasnena quCUUIUTMHBL Jlexun CP
n/m 3aHSITUS Yac.
1. | OGmue Bonpockl TEOPUU MOJEIUPOBAHHUS 4 2 4 10
2. | Meroauka cOCTaBIEHUS MOIEIEH 8 4 8 20
3. | Pemrenne 3amay ontuMu3anuu 8 4 8 20
4 [Ipuknanueie acnekTsl npuMeHeHuss MKD 8 4 5 18
" | (MeToJ1a KOHEYHBIX IIEMEHTOB)
5. | ImutanmoHHoe MOJIeTMpOBaHHE 8 4 10 22
6. | MunuBunyanpHoe 3ananue (Pedepar) 18 18
Hroro 36 18 54 108
4.3. 3aHATHSI NPAKTHYECKOr0 THIIA
TpymoemMkoCcTh
Noryn 1\ pasnena Tema py}l(qaC)
JIACIATUIAHEI P
1 2 3 4
1. | Pazmen 1 TabmuaHbIe POPMBI TPEICTABICHIS MAaTEMaTHICCKUX
mopeneit. ['paduueckue GpopMbl pencTaBICHUS 2
MaTEMATUUECKUX MOJEICH.
2. | Paznen 2 JluddepeHnmanbable ypaBHEHUS MIPH
MOJICIIUPOBAHUH TIPOIIECCOB U cUCTEeM. UHCIIEHHbBIS 4
METO/IbI.
3. | Paznen 3 MeTo1bl pelieHus 3a1a4 ONTUMHU3AIUH. 4
MHOTrOKpUTEpHaIbHBIE 3a1a4U.




4. | Paznen 4 TBeproTenpHOE MOJEIMpoBanue. Pacuer 4
HanpsHKEHHO-IeGopMupoBaHHOTro coctossHus MKD.
5. | Pazgen 5 MoaenupoBaHHUE T'HIPABIMYECKUX CUCTEM 4
rponeccoB. MoJIeTupoOBaHUE CHITYYUX CPE/.
Hroro: 18

4.4, TlpuMepHasi TEMATHKA KYPCOBBIX IPOEKTOB (padoT)
He npedycmompero OIIOII.

5. Opraﬂmaunﬂ CaMOCTOATEIbHOIM paGOTbI Oﬁy‘lalOIIIl/IXCH o TMCIUIIJIMHE

5.1. Tunsl caMocTOSITeIbHON Pa00ThI M €€ KOHTPOJIbL

Tun camocrositeqbHoi padoTel | Dopma 00yueHus Tekyimunii KOHTPOJIb
OuHas

[IpopaboTka MaTepuana JEKIHii,

MOJATOTOBKA K 3aHATHUSAM 27 TeCTHpOBAHHC

CaMocToATEIbHOE N3YUYEHUE TEM 9 TECTUPOBAHUE
Wi cobeceIoBaHNe

Pedepat 18 3almMTa

BCET0 YacoB: 54

5.2. YueOHO-MeTOuYeCKHEe MAaTePHUAJIbI IJIsI CAMOCTOSITEIbHOM padoThI:

1. lllypun, K. B. [InanupoBanue u opraHu3amus dKcrepuMeHTa. yueonoe mocodbue / K.
B. lypun, E. K. BonkoBa. — Cankr-IletepOypr : Jlans, 2022. — 336 ¢. — ISBN 978-5-8114-

9875-8. — Tekct : snexTpoHHbi // JlaHb

3JIEKTPOHHO-OMONMMoTeynass cucrema. — URL:

https://e.lanbook.com/book/230288 (mata obpamienus: 01.07.2022). — Pexxum gocrtyma: Juist
ABTOPH3. MOJIb30BATEIICH.

5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YUeHHUE:

Pa3zgea Nel

Hcnons30BaHHE CTaTUCTUYECKOM I/IHq)OpMaI_II/II/I npu MOACIINPOBAHUMH. CTraTHCTUYECKHE H
TECOPECTUYCCKUE MOJCIN IIPOLUECCCOB, BBIMMOJIHACMBIX CEIIbCKOXO3SMCTBCHHBIMI MaIllMHAMUA H

00opy/IOBaHUEM.

Paznen Ne2

ypaBHeHI/Ie Harpacha 2-ro poda B HCCIICAOBAHNU NTUHAMHWYCCKUX ITPOLCCCOB

Paznen Ne3

PazpaboTtka QpyHKIIMOHAIEHON CXEMBbI IPOSKTHPYEMOW MAIlIUHBI.

Pa3zpen Ne4

MerTtoabl OlleHKH JUHAMHYECKUX cBolicTB MKD.

5.3. Tembl pedepaToB:

NoakowhE

MalllnH.

KomneioTepHast Moenb U3AEHUS.

Simulink, cpena 11 UMUTAMOHHOTO MOJICIIUPOBAHUS
FluidSIM B MonenrpoBaHuU THAPABINYECKUX CUCTEM
[udpoBoii ABOHHUK U3/1EIHS.

MeToa-KOHEUHBIX 351IeMeHTOB. [IpMeHeHrne B MHKEHEPHBIX pacyeTax.
Hcnonp3oBannue MATLAB B nHkeHEpHBIX pacueTax.
MonenupoBaHue noBesieHus MOYB (TPyHTA) MPHU B3aHUMOJCHCTBUU ¢ pabOYMMH OpraHaMH

8. MeTo/bI TUTAHUPOBAHHUSI SKCIIEPUMEHTA.
9. Busyanusanus B MH)XEHEPHBIX pacyeTax.
10. OnTumanbHOE MPOSKTUPOBAHUE

6. ®OHA OLEHOYHBIX CPeICTB AJisl TNPOBeAeHHS] NPOMEKYTOYHON aTTecTalUuM
00y4YaAIIHUXCS 10 TUCHHILINHE




6.1

l'[epeqeﬂb P€3yJbTAaTOB 0CBOCHUSA JUCIHUIIJIMHBI U OICHOYHBIC CPEACTBA

Kon pesynprara

Ilepedens mIaHUpPyEMBbIX
pe3yJbTaTOB O0YyUEHUS 10 TUCIUILTUHE

HaumenoBanue
OLICHOYHOTO CPE/ICTBA

P-7

3HaTh: METOAbl W TPUEMBI  aKTUBHOTO
[JTaHUPOBAHUS AKCIIEPUMEHTAIbHBIX
1CCIIeIOBAaHNU

YMeTh: HCMONB30BaTh CIIOCOOBI U CPENICTBA
[TOTydCHUS, XpaHCHHUS, nepepaboTKu
MH(QOpMAalUY; aHAIW3UPOBATh PE3yJIbTAThI
1CCIIeJOBAHU M.

Baanerb: MeTo1aMu, TPOTPAMMHBIMHU U
TEeXHUYECKUMH CPEJICTBAMU
COBEPIIICHCTBOBAHUS TEOPUHU, TEXHOJIOTUH U
TEeXHUYECKUX CPEICTB MEXaHU3AIUU
CEJIbCKOr0 X035HCcTBa

Tect

P-13

3HaTh: MeTOAbl W TNpUEMBI aHalIHM3a MU
[IOCTAaHOBKH 3aJad MCCJIEAOBaHUSA Hamboiee
AKTyaJbHBIX IPOOJIEM; METObI INIAHUPOBAHUS
11 IPOBEICHUSI KCIIEPUMEHTA

YMeTh: IPOBOJUTH aHAIU3, CAMOCTOSITEIBHO
CTaBUTHh 3ajady HCCIEIOBaHUS Hamboiee
AKTyalbHbIX IPOOJIEeM, MMEIOLUX 3HAYCHUE
IUIsT  MEXaHW3allMd  CEJbCKOI0  XO3sCTBa,
[JIaHUPOBaTh IKCIEPUMEHT U OCYIIECTBISATH
ero Ha MpakTUKe

Buiafers: MeToiaMu ¥ TpUEMaMH aHAJIN3a U
[IOCTAaHOBKH 33]1a4 MCCIIeI0BaHMs Hanboiee
AKTyaJlbHBIX IPO0JIEeM; METOIaMHU
[JIaHUPOBAHUS U MTPOBEJICHUS SKCIIEPUMEHTA

Tect

P-14

3HATB: OCHOBBI  CHUCTEMHOIO  IOJXOJA,
MaTeMaTHYEeCKUE MOJEIN JUIsl ONMCAHUS U
COCTABJICHUS IPOTHO30B Pa3IMYHBIX SBICHUN
B  arpOMH)KECHEPUH, KPUTEPUU  OLICHKH

KadyecTBa pe3yJIbTaToOB Hay4HbIX|
FicClIeIOBaHNH

YMeTh: pacCUMTHIBATH ONTUMAaIbHEIE]
nap aMeTpBI TCXHOJIOTHUYCCKHUX yCTaHOBOK y
CpPEICTB KOHTPOJIA u yIIpaBJIEHUs]]
[TCXHOJIOTHUYCCKUMHAN npoueccaMH,

CIIOJIB30BATh IPUKIAJAHBIE MPOTPAMMBI IS
[pacuera, MPOEKTHPOBAHUA U  YIPABJICHUSA
TEXHOJIOTUYECKUMU MpOLECCaAMU B
CEIbCKOXO035MCTBEHHOM MPOU3BOJICTBE
Buiagerb: HaBbIKAMU 11 ONIPEACIICHUS
[MapaMeTPOB TEXHOJIOTMYECKUX MPOLIECCOB U
KaueCTBA MPOAYKLIMH CETBCKOX035MCTBEHHOIO
[MPOM3BOJCTBA, CPEICTBAMU KOHTPOJIA U
yIIpaBICHUS, OCHOBaMH JJIsl cOOpa M aHau3a
MCXOIHBIX TaHHBIX I pacyeTa u
[IPOEKTUPOBAHUS TEXHOJIOTHUYECKUX
YCTaHOBOK C ITOMOIIBIO IIPUKJIATHBIX

MH)KEHEPHBIX IPOrpaMM.

Tect




6.2. lllkaja oueHNBAHUA

IIkana oueHUBaHWS TECTUPOBAHUSA HA 3a4eTe

% BBINOJHEHUS 3a1aHHUA PesyabTar
50 -100 3a4YTEHO
menee 50 HE 3aYTEHO

6.4. TunoBbIe KOHTPOJIbHBbIE 32JaHUS U HHbIE MATEPHAJIBI:
VYka3aHbl B IpuiaoxkeHuu 1.

7. IlepeyeHb OCHOBHOW W /IONOJHHUTEJbHOH y4eOHO# JHUTepaTyphbl,
He00XO0AUMOii VI OCBOCHUS 1M CLHMIIJIMH

a) OCHOBHasI TUTEpaTypa:

1. bepecroBa, C. A. Maremarnueckoe MOJCIHpPOBaHWEe B WHXeHepun : ydeOHmk / C. A.
bepectrosa, H. E. Muctopa, E. A. MuTtiomos. — ExatepunOypr : Yp®V, 2018. — 244 c. —
ISBN 978-5-7996-2499-6. — Tekcr : snexTpoHHbI // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAsS
cuctema. — URL: https://e.lanbook.com/book/170101 (nata obpamenus: 01.07.2022).

2. XpamemmH, A. B. MoaenupoBaHue B arpoMHxeHepuH : yuebHnoe mocobdbue / A. B. XpamemuH.

— Wxenck : Mkeckas 'CXA, 2019. — 46 ¢. — Tekcr : aneKTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmuoreuynast cucrtema. — URL: https://e.lanbook.com/book/178015 (mara oOpamieHwus:
01.07.2022).

0) IOTIOTHUTENbHAS INTEPATypa

1. BenskoBa, A. 10. Umutannonnoe MojenupoBanue : yuebHoe mocooue / A. FO. benskoa. —
Upxytek : Upkyrckuit ['AY, 2020. — 120 c¢. — Tekcr : anexkTpoHHbIil / JlaHb : 3I€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/183493 (nara oOpaiueHus:
01.07.2022). — Pexwum gocTymna: Uit aBTOPU3. MOJIB30BATEIICH.

8. Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI CeTH
«HHTEpHET»

https://elibrary.ru/; - HayuHas snekTpoHHast OMOIMOTEKA
http://www.exponenta.ru/; - o6pa3oBaTebHbII MaTEMaTHUECKUIT CalT
http://www.twirpx.com/files/special/forest/ (Dnextponnas 6ubnuorexa «T»);
http://www.e.lanbook.com (M3natenscTBO «Jlanby);
http://www.iprbookshop.ru (3BC «Iprbooksy).

9. MeToauueckue yKa3aHusi IS 00yYAOMIMXCS M0 OCBOEHHIO THCIIUTLINHBI

Kapanrun, B. II. O6paboTka 3kcnepUMeHTalbHBIX JaHHBIX: yuyeOHoe mocobue / B. II.
Kapanrun, C. ®. Enenkas. — Owmck : OMI'TY, 2018. — 48 ¢. — ISBN 978-5-8149-2603-6. —
Texct: oanmexkTponHbli  //  JlaHb:  2JeKTpOHHO-OMOMMoOTewHass cucrtema. —  URL:
https://e.lanbook.com/book/149107 (mara obpamenus: 01.07.2022). — Pexxum goctyma: amis
aBTOPH3. NIOJI30BATENIEH.

10. Ilepeuenb HHGPOPMAIMOHHBIX TEXHOJIOT Wil

1. Onepaunonnas cucrema Windows,

2. Tlaker npuknaausix mporpamm MSOffice,
3. Mathcad Education - University Edition,
4. Kowmnac 3D


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

11. MaTepuajbHO-TeXHHYECKOe o0ecnedeHne TUCIIUIIMHbBI

KomnerotepHslit kitacc, 000pyJOBaHHbBIN CpeACTBAMU MYJIbTUMEANA U HEOOXOTUMBIMU
porpaMMaMH JUIs PAKTHYECKUX PadoT.

12. Oco0eHHOCTH OCBOeHUS] AUCHMILIMHBI JUIA HWHBAJIWAOB M JHI C
OrpaHHYeHHbIMH BO3MOKHOCTSIMU 3/10POBbSI

OOyuenne oOy4arOUMXCd C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSL  [IPU
HEO0OXOUMOCTH OCYHIECTBIISIETCS HAa OCHOBE aJalTHPOBAaHHOM pabodeil mporpamMmsl C
UCIIOJIb30BAaHUEM CIICUAJIbHBIX METOJO0B OOyuYeHUs M JUJAKTUYECKHX MaTepuasoB,
COCTaBJIEHHBIX C YYETOM OCOOCHHOCTEH MCHXO(PH3MUECKOTO Pa3BUTHUS, UHIUBUIYATbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 3[I0OPOBBS TAKUX 00y4daromuxcs (00y4aroerocs).
B memsix ocBoeHuss y4deOHOM NpOrpaMMbl IUCHUILIMHBI WHBAIMAAMUA W JIMLIAMH C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/J0OPOBBSI 00ECIIEUNBACTCS:

* ISl MTHBAJIWIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBSI 110 3PEHHIO:
pa3MelieHne B JIOCTYNHBIX JUIA  OOYYarolIMXCs, SBISIONIUXCA  CJICNBIMH WM
CIIa0OBUISIIMMHI, MECTaX M B aJanTHpPOBaHHOW (opme crhpaBouHON HHGOPMAIMH O
pacnycaHuy y4eOHbIX 3aHITHIA; IPUCYTCTBUE ACCUCTEHTAa, OKa3bIBAIOIIETO
oOyuaroniemMycst He00X0IUMYIO [IOMOIIb;  BBIIYCK  aJbTEPHATUBHBIX  (OPMATOB

METOJUYECKIX MaTepHaoB (KpyMHbIA mpU(T uau ayauodaiinel), UCIIOIb30BaHUE
Bepcun caita st crabopumsammx ObC IPR BOOKS wu cnenmanbHOr0O MOOMIBHOTO
npunoxkenuss [PR BOOKS WV-Reader (mporpamMmbel HEBU3yaJIbHOTO JOCTyHa K
uHpOpMALUK, TpeIHA3HAYEHHOW Ui MOOWJIBHBIX YCTPOHCTB, paboTalomux Ha
onepanuonHoii cucteme Android u i0S, xkoTopas He TpeOyeT crneuuanbHO O00yYEHHOTO
aCCHUCTEHTa, T.K. Joau ¢ OB3 no 3peHuto paboTaloT CO CBOMM YCTPOMCTBOM IPUBBIYHBIM
Croco0OM, HCHOJb3ys CIElUalbHble HITaTHbIE NPOTpaMMbl JAJsl HE3pAYUX JHOAEH, C
kotopeiMu IPR BOOKS WV-Reader umeet moaHyro COBMECTUMOCTH);

* i1 WHBAJIUIOB W JIMIl C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 3J0POBBSI MO CIYXY:
HaJJIeXKallliMU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BEIEHUE NH(POPMAIIH;

* U1 WHBAJWAOB W JIUIl C OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBBS, HMEIOIINX
HapylIEHUs ONOPHO-ABUTATEIBLHOIO ammapaTra: BO3MOXHOCTb OecrnpensiTCTBEHHOTO
JocTyna oOyyaromMxcsi B ydueOHble IOMEIIEHHs, TyaJleTHble KOMHAThl U Jpyrue
nomenieHus kadeapsl, a Takxke NpedbIBaHNEe B YKa3aHHBIX MOMEIICHUSIX.

OO0pa3oBaHre O0YYaIOUIMXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBBSI MOYKET
OBITh OpPraHU30BaHO KaK COBMECTHO C APYTUMHU OOydYaroIMMUCS, TaK M B OTHEJIbHBIX
rpynmnax Wik B OpraHU3aIusx.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OHEHKH
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSITEJbHOCTH, XaPAKTEPU3YIOIIHE ITANbI

(popMupoBaHHs KOMIIETEHIMH B IIpoLecce 0CBOCHUS M CUHUIITIHHbI
MOJEJUMPOBAHUE TEXHOJIOI'MYECKUX ITPOHECCOB B ATPOUMH)KEHEPUU

1. Bompochl k 3a4eTy

HaumenoBaunue
pe3yJibTaTa OCBOCHUS

Bonpocsl

P-7 Cnocobnocth
IUIAHUPOBATh U
IPOBOIUTH
9KCIIEPUMEHTBI,
o0OpabaTeIBaTh 1
aHAJIM3UPOBAThH
PE3yIbTATHI

1. AkcuomaTHuecKkoe U KOHCTPYKTUBHOE OIIpEAEICHUS
MaTeMaTH4eCKOM MOJIENH.

2. Crioco0Obl IpeICTaBICHUSI MATEMAaTHYECKUX MOIENICH.

3. Cucrema TUHEHHBIX alreOpandecknXx ypaBHEHUN. MeTouka
pEeLIEeHUs CUCTEM JIMHEHHBIX allreOpandyeckux ypaBHEHUH C
MIOMOILBIO CUMILIEKC-TA0IHLI.

4. ®opmanm3zaius coctapieHus qudQepeHnnanbHbIX YpaBHEHUH
OTBICKAHHUS HKCTPEMAJIbHBIX TOUEK B ClIydyae 3aJaul HeTMHEHHOTO
MIPOrpaMMUPOBAHHUS C ABYMS IEPEMEHHBIMU. AJITOPUTM PEILICHUS.
5. MaTtemaTnueckue MOJEIN COCTOSIHUS 00beKTOB. OnepaHibl.
OcCHOBHBIE THUIIBI IPOCTPAHCTB CYIIECTBOBAHUS OOBEKTOB.
Oco6eHHOCTH UX ONUCAHMUS.

6. Merox MuOXuTeNeH Jlarparka s pemeHus 3a1adq
HEJIMHEIHOT0 MPOorpaMMHUPOBAaHUS Ha IPUMEpPE 33Jauu C JBYyMs
[IEPEMEHHBIMH.

7. Cucrembl JIMHEHHBIX anreOpandeckux ypaBHeHUH. CriocoOsl
3a1anus. MarpuuHoe 3a1anue. Jlomyctumele mpeoOpa3oBaHus U
METO/IbI PEIICHHUS.

8. MeToanKa YMCIEHHOTO peIIeHHUs] OOBIKHOBEHHBIX
muddepeHIManbHbIX YpaBHEHUH MIEPBOro MOPSIIKA.

9. OOmIast MeTOIMKA PENICHMS 3a/1a4 HEIMHEHHOTO
IpOrpaMMHUpoOBaHus. Anroput™ pemenus. Hemocratku.

10. Cratuctuyeckast 00paboTKa pe3ynbTaTOB HKCIEPUMEHTA IPU
WCII0JIb30BAHNUU OJMHOMUHAJIBHOTO MOJIEITUPOBAHUS.

P-13 CmocobHOCTE U
yMEHUE MIPUMEHSATH
3HAHUS COBpeMeHHI)IX
METOH0B
HCClIeIOBaHNH

11. OcobenHocTu 3a1a4 HETUHEHHOTO MTPOTPAMMHUPOBAHUS.

12. OcHoBHbIE TpeOOBaHUS K aTOPUTMaM 3aJ1a4 MOJICITUPOBAHUS
13. DBonronHMM COCTOSHUI. ANTOPUTMBI CAaMOOPTaHU3ALINHU
CaMOHAaCTPOMKH.

14. Cnoxusie cucteMbl. CHCTEMHBIN aHAIN3, TEOPUS CUCTEM U
CUCTEMHBIN MOJIXOJ.

15. CtpykTypa ONTHUMHU3ALMOHHBIX 3a]a4.

16. LlenenanpaBiaeHHOCTb JIEMEHTOB CJIOKHBIX CUCTEM.
@yHKIIMOHAIBHBIE CBOWCTBA 3JIEMEHTOB CUCTEM.

17. Vcnonp3oBaHKuEe METOIMKU OMUCaHUS 00BEKTOB MOJIMHOMAMHU
BTOPOH CTETEHU PU ONTUMU3ALMH UCCIIETyEMbIX ITPOLIECCOB.
[lonsTHE O «3BE3AHBIX» TOUKAX MPOCTPAHCTBA HE3ABUCUMBIX
MEPEMEHHBIX.

18. CrpykTypa ONTUMHM3AIIMOHHBIX 33j1ay.

19. OcoOeHHOCTh MaTEMATHIECKOTO MO/ICTTHPOBAHNUS
(YHKIIMOHMPOBAHUS CJIOKHBIX CUCTEM.

20. Anroput™m IeHCTBHIA UCCIeNOBATENs IPH ONTUMHU3AIUH
MHOT'0()aKTOPHBIX 3aBUCUMOCTEN METOJIOM KPYTOTO BOCXOKIECHHUS.
21. Meton mHOxuTenei Jlarpanxka Jisl penieHus 3a1a4
HEJIMHEWHOT 0 IPOrpaMMUPOBAHNUS Ha IIPUMEPE 3a1a4M C JBYMsI
IIEPEMEHHBIMH.

P-14 CrocoOHOCTh K

22. DKcnepuMeHTaIbHbIE (HATYPHBIEC U BBIYUCIUTEIbHbIC) TIAHBI




MIPOEKTHOM

JEATEIIbHOCTH Ha
OCHOBE  CHCTEMHOIO
IIoAX0Aa, YMEHHE
CTPOUTH u
HCIIOJIB30BaTh MOJEIN

MHOT0()aKTOPHOTO aHAIIU3a.

23. OOmras meToaMKa onpeaeaeHus KodpPuIrueHToB
PErpecCHOHHOTO

24. YpaBHCHHUS M BBIYMCIICHUS TUCTICPCUH.

25. Ouenku Kod(PHUITMEHTOB PErPECCHOHHOTO YPaBHEHHUS.
26. PerpeccuOHHBIEC 3aBUCUMOCTH MHOTO(AKTOPHBIX

JUIA ~ ONMUCaHUs W | UCCIECIOBaHUM.

IIPOTHO3UPOBAHUS 27. Ilnansl MHOTO(AKTOPHOTO aHAIHM3a U TUIaHBI U3YUCHHUS
Pa3IMYHBIX  SIBICHHH, | IOBEPXHOCTH OTKJIMKA.

OCYLIECTBIIATH ux | 28. IIpencrasiaeHue pe3ynbTaTOB HKCIEPUMEHTA TIOBEPXHOCTHIO
KAa4eCTBEHHBIN U | OTKJIMKA IPU ONTHUMHU3ALUU MHOTO(QAKTOPHBIX OOBEKTOB
KOJINYECTBEHHBIN HCCIIEN0BaHUS.

aHaau3 29. YcnoBue oNTUMM3ALKUU B3aUMOJEHCTBUS C.X. MAIIUHBI C

oOpabaTbsiBaeMbIM MaTepuasioM B coctaBe MTA B ciyuyae Hanuuus
YOPYTOW CLIETIKH.

30. Mcnonp30BaHKe KOMIIO3UIIMOHHBIX IJIAHOB TIPU ONMHCAHUT
napamMeTpoB ONTUMH3ALUH UCCIIETyEMbIX IPOLIECCOB MTOJTUHOMAMHU
BTOPOU CTEIICHH.

31. YcinoBue ONTHMHU3AIKU B3aUMOJCHCTBHS C.X. MAIIUHBI C
oOpabaTbsiBaeMbIM MaTepuasioM B coctaBe MTA B ciyuae Hanuuus
YOPYTOW CLIETIKH.

32. CocraBiieHne MaTeMaTHYeCKON MOJIETTH B3aUMOJICHCTBUS C.X.
MaIHbI ¢ 00pabaTbiBaeMbIM MaTepuaioM B coctaBe MTA.

33. IlpuHnmnuanbHas cxema mpeodpa3oBaHus HArPYKEHUS C.X.
MaIIMHbI, MAITHHHO-TPAKTOPHOTO arperara.

Kpurtepun onenkn 3auera
- «3aU4TEHO» BBICTABIISETCA CTYACHTY, €CIIU 3a TecT HabupaeT 6osee 50 Oanos;
- «HE 3aYTE€HOY» BBICTABIIAETCS CTYJIEHTY, €CJIM 3a TecT HabupaeT MeHee 50 GaoB.

2. BomnpocsI 1151 cobece10BaHUsI

1. Yro Takoe TEXHOJIOTHYECKUI MPOILIEcC.

2. Urto Takoe MOACITUPOBAHNE TEXHOJIOTHUECKOTO TIpoIiecca.

3.  Uro Takoe ONTHMHU3AIMOHHAS MOJICIb.

4. UYewm oTandaeTcsa IJHHAMHYSCKas MOACIL OT CTaTUYECKOM?.

5. B kakux ciy4asx ~TOpUMEHSETCS ~ MaTeMaTH4ecKoe  ONHMCAaHWE Ha  OCHOBE
HKCMEPUMEHTATBHBIX TaHHBIX (IMIIUPHYECKAst MOAECIH)?

6. IlepeunciauTe METOMBI COCTABICHHS MATEMAaTHIECKOTO OMTUCAHMS 00BEKTa

7. Kakuwe rpynmel ypaBHEHHH BXOOIT B COCTaB  MAaTeMaTHYEeCKOTO  OIMUCAHUS

TEXHOJIOTHYECKOr0 00BEKTA?

8. HazoBute OCHOBHBIE CTaAWH MOCTPOCHHS] MaTEMaTHYECKOH MOJENH TEXHOJIOTHYECKOTO
00BEKTA.

9. MaremaTudeckre MOJIeTTH UACHTU(UKAIIMYA 0OBEKTOB, UX UCTIOIB30BaHUE B 33a4aX

MPOCKTUPOBAHUA TCXHOJIOTUUCCKUX ITPOLUECCOB.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Ponps MmonenupoBaHus B HAyKe U TEXHUKE.
AJIEeKBaTHOCTH MOJIEJIEH.

[TpyHIMTIBI TOCTPOCHUS MOJICIICH.

Kaxue Buibl ypaBHeHH OBIBAIOT.

Meron Jlarpanxa.

CucTeMHBIN TOAXO.

CrnoxxHbie (haKTOpPHBIE TUIAHBI.

CroxacTrueckast MOJEIb.

3HavYeHHE TEPMUHA «PETPECCUOHHAS 3aBUCUMOCTb.
@DaKTOpBbl, BIUSIOINE HA U3MEPSIEMbIE PE3YIIbTATHI.
UYro Takoe qucnepcus.

['unoresa o paBeHCTBE NUCTIEPCUIA.



22. Yto Takoe MHTEPIIOJISIIH.

23. OreHka KauecTBa PerpecCHOHHON MOJIeNTH

24. ®opmyibl BEIYHCICHUH 110 KpuTeputo dumepa (CThioIeHTA).

25. Kaccudukanus mpuKIaaHbIX TPOrpaMM IS TUTAHUPOBAHUS SKCIIEPUMEHTA
26. ANTOpUTM TUTAHUPOBAHHS YKCIICPUMEHTA.

Kpurepun onenku codeceaoBaHus
- OLEHKa «3a4TEHO0» BBICTABIIETCS OOydarouleMycs, €Clid B IMpolecce cobeceqoBaHus
OH pacKpbIBaeT 10 TeMe He MeHee yeM 2/3 MHpOopMaluy, BiaJeeT OCHOBHBIMH TepMUHAMH,
OTBETHI Ha HABOSILIKE BOMPOCHI O0JIee YeM YIOBIETBOPUTEIbHBL;
- OIICHKA «HE 3a4TE€HO» BBICTABIISICTCS 00yUaloIeMycsi, €Clii B Ipolecce codece10BaHus
OH pacKphIBaeT TeMy He Oosiee ueM Ha 1/3, a 0TBeThI Ha JOMOJIHUTEIbHBIE BOIPOCH BBOJAT B
3201y XICHUE.

3. Temsl pedpepaToB

KommbroTepHast MOACITb U3/ICIHS.

Simulink, cpena st KMUTAITMOHHOTO MOJICITUPOBAHMS

FluidSIM B MonenupoBaHUM THAPABINIECKAX CUCTEM

[{udpoBoii ABOMHUK HU3CTHS.

MeTo1-KOHEUHBIX JIEeMEHTOB. [I[puMeHeHe B HH)KEHEPHBIX pacuéTax.
Ucnonb3zoBanne MATLAB B nHkeHEpHBIX pacueTax.
MonenupoBanue TMOBEACHHUS TOYB (TPyHTA) NPH B3aUMOACHCTBHH C pPabOYMMH OpraHaMu
MaIlIHH.

8. MeTop! TUTAaHUPOBAHMS SKCIICPUMEHTA.

9. Busyanuzaius B HHKEHEPHBIX pacuerax.

10. OntumManbHOE MPOEKTUPOBAHHE.

NoakowhE

Kpurepun ouenku pedepara

- OLIEHKA «3aYTEHO» BBICTABIISETCS CTYJEHTY, €CIIM IpU 3alIuTe pedepara pacKpbiTa TeMa,
JNEMOHCTpHUpYETCS IyOOKOe 3HaHME MaTepuaia, C HEKOTOPBIMH HETOYHOCTSAMH B
WCIIOJIb30BAHUU  CIIELMAIIBHOW TEPMUHOJIOTHH, C HE3HAUYUTEIbHBIMU CTUJIMCTHYECKUMU
OIIMOKAMH B H3JIOKEHUSI Marepuaiga, NIpyu HAIWMYUU HCETOYHOCTH B BbIBOAAX II0 TEMC, U
HE3HAYUTENbHBIMH OIIMOKaMU B O(OPMIICHUH;

- OLIEHKA «HE 3a4TEHO» BBICTABJISETCS CTYAEHTY, €CIIM INpHU 3aiuTe pedepara Tema He
packpbITa, BBISBICHO HEOpeXHOE WM HempaBuUibHOe ohopMIIeHHE, a Takxke pedepar B3sT B
roTOBOM BHJIe U3 0a3wl ceTu HTEpHET.



