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

1) ®enepanbHble rocy1apCcTBEHHbIE TPEOOBaHUS K CTPYKTYpE MPOrpaMM MOATOTOBKU Hay4HbIX
U Hay4YHO-TI€JJarOTM4eCcKUX KaJpoB B acUpaHType (albIOHKTYpPE), YCIOBUAMU UX pean3aliy,
CpPOKaM OCBOEHHS 3THUX HPOTPaMM C YYETOM PazIUYHBIX (GopM oOydeHHs, 00pa30BaTeIbHBIX
TEXHOJIOTU ¥  OCOOEGHHOCTEH  OTHENbHBIX  KATeTOPHil  acmupaHToOB  (aIBIOHKTOB),
yTBEpKJIeHHbIe MUHUCTEPCTBOM HayKH M BbIciiero oopasosanus PO ot «20» oktabps 2021 r.
Ne 951.

2) Y4eOHBIM TUTAaH OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMBI HaydHas crenuaibHocTh 4.3.1.
TexHonoruu, MamuHbl U 00OpyAOBaHUE MIJI arpONPOMBIIUICHHOTO KOMIUIEKCa, OJ00peH
VYuenbiMm coetom ®I'BOY BO I'AY Ceepnoro 3aypanbst oT «25» mas 2023 r. ITporokoa Ne 10.

PabGouass mporpamma yueOHOW IUCHHUIUIMHBI (MOAYJNsS) OA0OpeHa Ha 3aceqaHuu Kadeapbl
Texaunueckue cucteMsl B AIIK ot «25» mast 2023 r. IIpoToxon Ne 10.

//I’( H.H. Yerusos

H.o.3aBenyromero kadenpoit — { FET

Pabouas mporpamMMa y4eOHOI AMCHMILTUHBI (MOAYJIA) OJ00pEeHa METOJAUYECKON KOMHUCCHEH
HHCTUTYTA OT «25» mas 2023 r. IIpotokoin Ne 7a.

Ipeacenarenb METOANIECKOM KOMUCCHH HHCTUTYTA _ &w" D.A Menaxopa

Pa3paboTuunk:

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

JlupexTop MHCTUTYTA: — _//—/,/"— H.H. ¥crunos



1. [lepeuennb

IUIAHUPYeMBbIX

pe3yJibTaToB

Oﬁy‘leHI/IH mo AUCHHUIIJIMHE,

COOTHECEHHBIX C IUIAHMPYEMBbIMH PpPe3yJbTAaTAMH OCBOCHHMs 00pa3oBaTebHOM
MPOrpaMMblI

3) Koo
pesyib
mama

P€3yﬂbmal’}’lbl 0OCBO€HUA

Ilepeuens nianupyemuvlx pe3yibmamos 00yuenus no
oucyuniune

P-7

CrocoOHOCTh  IUIAaHUPOBATH U
MIPOBO/IUTH OKCIIEPUMEHTHI,
oOpabaTeiBaTh M aHAJIU3UPOBATH
pe3yIbTaThI

3HaTh: METOOLI U
MJIAHUPOBAHUS
HUCCIIEeOBaHUN
YMeTb: HCIOIB30BAaTh CIIOCOOBI
MOJTy4YEHUS, XpaHEeHHs,
uHpOpMaLIMK;  AHAJTU3UPOBATH
HUCCIENOBaHUN.
Baagern:  MeTogamwu,
TEXHUYSCKUMH CpeACTBaMH
COBEPIIICHCTBOBAHUSI TEOPUHU, TEXHOJIOTHMH U
TEXHUYECKUX CPEJACTB MEXaHU3ALUHU CEIbCKOTO
XO3IMCTBA

HpI/IéMBI AKTHUBHOTI'O
OKCIICPUMCHTAJIbHBIX

U CpelcTBa
nepepadoTKu

pe3yJbTaThl

IIPOrpaMMHBIMH U

P-11

CnocoOHOCTh U YMEHHE TPUMEHSTh
3HAHUSI COBPEMEHHBIX METOJOB
HUCCIEe0BAaHUN

3HaTh: MeTONBI W IpUEMBl  aHaIM3a U
IIOCTAaHOBKM 337a4 HUCCIIEI0OBaHUs HauOoiee
aKTYyaJIbHBIX MTPO0OJIEM; METO/IbI IUIAHUPOBAHUS U
IIPOBEACHUS IKCIIEPUMEHTA

YMerb: IPOBOIUTH aHAIM3, CAMOCTOSATEIBHO
CTaBUTh  3aJady HCCIEJOBaHHS  Hambosee
aKTYyaJIbHbIX IPOOJIEM, UMEIOIIUX 3HAUCHHE IS
MEXaHU3aluu CEJIBCKOTO XO3511CTBa,
[IJIAHUPOBATh DKCIIEPUMEHT U OCYILECTBIIATH €r0
Ha IIPaKTHUKE

Baagerb: meronamMu M npuéMamMu aHanusa
IIOCTAaHOBKM 33Ja4 HUCCIIE0OBaHUS HauOoiee
aKTyaJIbHBIX IPO0JIeM; METOAaMHU TIaHUPOBAHUS
Y IIPOBEJICHMS DKCIIEPUMEHTA

P-12

CriocobHOCTD K
NeSTeTLHOCTH Ha OCHOBE
CUCTEMHOIO0  TOJXO0/a, YMEHHE
CTPOUTHh U HCIOIB30BATH MOJIEIH
JUISl ONIUCAHUsl U TPOTHO3UPOBAHUS
Ppa3MAYHBIX SIBJICHU,
OCYULIECTBIISITh UX KAaU€CTBEHHBIA U
KOJTMYCCTBEHHBIN aHAJIN3

MIPOEKTHOU

3HaTh: OCHOBBI CHUCTCMHOTI'O nmoaxojaa,
MATCMAaTHYCCKUE MOACIN JJId OIHMCaHusa H
COCTaBJICHHUA HPOTHO30B PA3JIMYHBIX SIBJICHUM B
ArpOMHXXCHCPUHU, KPUTCPUHU OLCHKHW KadCCTBa
PE3YIbTATOB HAYUYHBIX I/ICCJ'IGI[OBaHI/Iﬁ

YMerb: paccunThIBaTh ONTHUMAaJIbHBIC
rapamMeTpbl  TEXHOJOTMYECKMX  YCTAHOBOK,
CPEICTB KOHTPOJIA u YIPABIICHUS
TEXHOJIOTMYECKUMU IPOLIECCAMU, UCIIOJIb30BaTh
NPUKIAJHBIE  TPOrpaMMbl  JUIA  pacyera,
IIPOECKTUPOBAHUSA u YIIPaBJICHUS
TEXHOJIOTHYECKUMU Iporeccamu B
CEeIbCKOXO035MCTBEHHOM ITPOU3BOJICTBE

Banagerb:  HaBblIKaMM I ONPEIEIICHUS

napaMeTpoB TEXHOJIOTUYECKUX IPOLECCOB U
KayecTBa MPOIYKIMH CEeIbCKOXO03HCTBEHHOTO
NPOU3BOJICTBA,  CPEACTBAMH  KOHTPOJS U
yhpaBieHUsl, OCHOBaMHU Il cOopa W aHajiIu3a
UCXOJHBIX  JAHHBIX s pacyera |
IPOEKTHUPOBAHUS TEXHOJIOTHYECKUX YCTAHOBOK C
MIOMOIIBIO MPUKIIAHBIX WH)XEHEPHBIX
IPOTrpaMM.




1. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucuuminHa 06a3upyercsi Ha 3HAHMAX, IOJIyYEHHBIX B XOJ€ OCBOCHMS Y4eOHOM
OporpaMMbl 1O JUCHMIUIMHAM TPH OOYyYeHMHM Ha YpPOBHSX BBICIIEro 0Opa3oBaHUS —
OakanaBpuaT, MarucTpaTypa.

JlaHHas TUCHMIUIMHA OTHOCHTCS K BapHMaTUBHOW 4acTW (JUCLMUIUIMHBEI 1O BHIOOPY)
o6moka 1 «JucuuniauHb y4eOHOro IUlaHa MOATOTOBKM AaCHMPAHTOB HAy4YHOH
cnenuanbHocTH 4.3.1. TexHosmoruu, MammHbel U 000pYAOBaHUE ISl arpOIPOMBIIIIIEHHOIO
KOMILJIEKCA.

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
OYHasi
AynuTopHbIe 3aHsTUS (BCETO) 54
B mom uucne: -
JIeKIIMOHHOT0O THIIA 36
IIpakTHueckue 3aHATHS 18
CamocTtosTenbHas paboTa (Bcero) 54

B mom uucne: -
[IpopaboTka MaTepuaa JCeKIIHi,

MOATOTOBKA K 3aHATUAM 27
CamocTosTeIbHOE U3YUYEHUE TEM 9
Pedepar 18
Bua npomexyTo4HOM aTTeCTaluu: 3a4er
OO6m1ast Tpy10€MKOCTb:
4acoB 108
3a4ETHBIX €IMHULL 3
3. Conep:xanne TUCHMIIIMHBI
3.1. Conepxanue pa3iejoB TUCHUILTHHBI
HaunmenoBanue paszaena Copepxanue pazzena
JUCHUTUINHBI
1. | O6mme Bompockl Teopuwm | [lonsitme oObekTa u ero wmoxaenu. Kiaccudukanus
MOJEIUPOBAHUSA mozenei. Ilonarme wmartematudeckoir wmoxaenu (MM).
AKCHOMaTH4ECKOE M KOHCTPYKTHBHOE omnpeneneHuss MM.
Dopmbl NPEICTABIIEHUS 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. | Meroaguka coctaBneHusi | OCHOBHBIE 3TAIlbl MATEMAaTUYECKOTO MOIETUPOBAHNUS
Mozenein [Ipumep cocTaBieHNs MaTEMATUYECKOW MOJIENH COCTOSIHUS
o0BeKTa

Onucanue o0BEKTa  MOAENUpOBaHMA.  Maeanmuzarus
oowekTa. [loctpoerne MM. HccnenoBanue mpocTpaHCTBa
COCTOSIHUH. 3aKOHOMEpPHOCTH, JEHCTBYIOIIME B OOJACTH
MIPUMEHEHUS

MOJIETIN. MaremaTnueckast dbopmynupoBKa ITUX




3aKOHOMEPHOCTEH. KauectBennoe uccae0BaHue
MareMaTU4ecKkux Mojenen. I[IpumeHeHne COBPEMEHHOTO
I10.
3. | Pemenue 3agau CTpyKTypa ONTUMHU3AIMOHHBIX 3a]1a4
ONTUMU3ALUU OnrtuMuzanus 3aiad Mpyu JUHEHHOM MPOTrPaMMHUPOBAHUMU.
OnTumuszanus 3a1a4 npu HEJTMHEWUHOM
MIPOrpaMMHUPOBAHUMU. Annpokcumarius JTAHHBIX
BBIYHUCIIUTENILHOTO U HaTypHOTO
SKCIEPUMEHTOB PErPECCUOHHBIMU 3aBUCUMOCTSIMU
[IpencraBienune pe3ynbTaToB JKcnepuMeHta (J1:000ro
BBIYMCIIUTEIIBHOTO  WJIM  HATypHOIO)  MOBEPXHOCTHIO
OTKJIMKA MIPU
ONTUMHU3AIHNHA 00BEKTOB UCCIICOBAHUS
Cratuctuueckast 00paboTKa pe3yabTaTOB SKCIIEPUMEHTA
AHanmu3 pe3ysibTaTOB JKCIEPUMEHTA IO PErpecCHOHHBIM
ypaBHEHUSIM
4. | IlpukiamHbie aCIEKThI Hcnonbs3oBanre TBEPAOTEIbHBIX MOJIETEH  3JIEMEHTOB
npuMenenuss MKO KoHCTpyKuui c¢/x wmamumH. Ilpumenenune CAIIP nns
(MeTo1a KOHEUHBIX MOCTPOCHHSI MOJIeTICH pabovMx OpPraHoB C/X TEXHUKHU.
3JIEMEHTOB) MonenupoBanue HaNPsKEHHO-1e(hOPMUPOBAHHOTO
COCTOSIHMSI DJIEMEHTOB KOHCTPYKIUH.
5. | Umuraunonnoe [TocTpoeHre UMUTAITMOHHBIX MOJIEJICH CIIOKHBIX CHCTEM.
MOJICIIUPOBAHNE MopenupoBanue B TUAPO-Ta30 TUHAMUKE.
MonenupoBanue moBeaeHNs chimyynx cpel. [Ipumenenue
coBpeMeHnHoro [10.
3.2. Pa3geirpl AMCHHMILINHLI H BUABI 3aHATHH
ouHas (popma oOyueHus
Ne [IpakTnu. Bcero
Haumenosanue pasnena quCUUIUTMHBL Jlexkuun CP
/1 3aHATUS Yac.
1. | OGmre BOmpoCkl TEOPUH MOJICITUPOBAHMS 4 2 4 10
2. Metoauka cocTaBiIeHUA MOJeei 8 4 8 20
3. | Pemenue 3amay onTHMHU3AIMA 8 4 8 20
4 [Ipuknagueie acnekTsl npuMeHeruss MKO 3 4 6 18
" | (MeToJ1a KOHEYHBIX IIEMEHTOB)
5. | AMuTanimoHHOE MOJAEIMPOBAHNE 8 4 10 22
6. | MunuBunyansHoe 3ananue (Pedepar) 18 18
Uroro 36 18 54 108
3.3. 3aHATHUA NPAKTUYECKOI0 THIIA
TpynoemkocThb
Noryn 1\ pasnena Tema py}l(qaC)
JUCITUTUTAHBI P
1 2 3 4
1. | Paznen 1 TabmuuHbIe GOPMBI MTPEICTABICHHS MATEMAaTHYECKUX
Moneneit. ['padudeckue Gopmbl IpeICTaBICHUS 2
MaTEMATUUECKUX MOJEICH.
2. | Pazpgen 2 JluddepeHnmanbable ypaBHEHUS MIPH
MOJIETTUPOBAHUM MIPOLIECCOB U cUCTEeM. UnceHHbIE 4
METO/BI.
3. | Pazmen 3 MeTopl pemeHus 3a1a9 ONTUMHU3AIIIH.

MHOTrOKpUTEpHaIbHBIE 3a1a4U.




4. | Paznen 4 TBeproTenpHOE MOJEIMpoBanue. Pacuer 4
HanpsHKeHHO-IeGopMHupoBaHHOTro coctossHus MKD.
5. | Pazgen 5 MoaenupoBaHHUE T'HIPABIMYECKUX CUCTEM 4
rporeccoB. MoAeIMpOBaHUE CHIITyYUX CPE/I.
Hroro: 18

3.4. [IpumepHasi TeMaTHKAa KypPCOBBIX IPOEKTOB (pador)
He npedycmompero OIIOII.

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

4.1. Tunsl caMmoCTOATEILHON PAa00THI U €€ KOHTPOJIb

Tun camocrositeqbHoi padoTel | Dopma 00yueHus Tekymunii KOHTPOJIb
OYHasl

[IpopaboTka MaTepuana JEKIHii,

MOJATOTOBKA K 3aHATHUSAM 27 TeCTHpOBAHHC

CaMocToATEIbHOE N3YUYEHUE TEM 9 TECTUPOBAHUE
Wi cobeceoBaHNe

Pedepat 18 3almMTa

BCET0 YacoB: 54

4.2. YyeOHO-MeTOANYECKHE MATEPUAJIBI VISl CAMOCTOSATEILHOM padoThI:

1. Hlypun, K. B. [InanupoBanue u opraHusaius dKcrepuMeHTa: yaeoHoe mocoodue / K.
B. lllypun, E. K. BonkoBa. — Cankt-IletepOypr : Jlann, 2022. — 336 ¢. — ISBN 978-5-8114-
9875-8. — Tekct : snexTpoHHbl // Jlaub : 3nekTpoHHO-OMOMMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/230288 (mara obOpamenus: 01.07.2023). — Pexum goctyna: s

aBTOpPU3. M0JIb30BaTEIICH.

4.3. TeMbl, BBIHOCHMbIE HA CAMOCTOSAITEJIbHOE H3yUYeHHe:
Paspnen Nel

Hcnonp3oBaHue CTAaTUCTHYECKOW HWHGPOpPMAIMKM TpPHU MOACTHPOBaHUU. CTaTUCTHUYECKHUE
TECOPECTUYCCKUE MOJCIN IIPOLUECCCOB, BBIMMOJIHACMBIX CEJILCKOXO3SIMCTBEHHLIMI MaIllMHAMU
00opy/IOBaHUEM.

Pazjnen No2

VYpaBuenue Jlarpanxka 2-ro poga B UCCI€IOBAaHUM JUHAMUYECKHUX MTPOLIECCOB
Pa3znen Ne3

Pa3paboTrka GpyHKIIMOHAIEHOM CXEMBI TPOSKTUPYEMOI MAIITUHBL.

Pazngen Ned

MerTtoabl OlleHKH JUHAMHYECKUX cBolicTB MKD.

5.3. Tembl pedepaToB:
KomneioTepHast Moenb U3AEHUS.
Simulink, cpena 11 UMUTAMOHHOTO MOJICIIUPOBAHUS
FluidSIM B MonenrpoBaHuU THAPABINYECKUX CUCTEM
[udpoBoii ABOHHUK U3/1EIHS.
MeToa-KOHEeUHBIX 351IeMeHTOB. [IpMeHeHne B MHKEHEPHBIX pacyeTax.
Hcnonp3oBannue MATLAB B nHkeHEpHBIX pacueTax.

NV AERD =

MaliuH.

8. MeTo/ibl IJIaHUPOBAHUS IKCIEPUMEHTA.
9. Busyanusanus B MH)KEHEPHBIX pacueTax.
10. OnTuManbHOE MPOEKTUPOBAHUE

6. @OHJ OLEHOYHBIX CPEICTB VISl NPOBedeHUs IMPOMEKYTOYHON AaTTecTaluun
00y4YaAIIHUXCS 10 TUCHHILINHE

n
n

MonenupoBaHue noBeieHus MOYB (TPyHTA) MPHU B3aHUMOJCHCTBUU C pabOYMMH OpraHaMu




6.1

l'[epeqeﬂb PE€3yJbTaTOB 0CBOCHUSA JUCHUIIJIMHBI U OHCHOYHBIC CPEACTBA

Kon pesynprara

Ilepedens mIaHUpPyEMBbIX
Pe3yJIbTaTOB O0yUEHUS [0 TUCIUILTIHE

HaumenoBanue
OLICHOYHOTO CPE/ICTBA

P-7

3HaTh: METOAbl W TPUEMBI  aKTUBHOTO
[JTaHUPOBAHUS HKCIIEPUMEHTAIbHBIX
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-11

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-12

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,
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. llIxana oneHuBaHUuA

IIkana oueHUBaHWS 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) OCHOBHasI TUTEpaTypa:

1. bepectoBa, C. A. Maremarndyeckoe MOJEIHpOBaHWE B HHXeHepu: : ydeOHMK / C. A.
bepectrosa, H. E. Muctopa, E. A. MuTtiomos. — ExatepunOypr : Yp®V, 2018. — 244 c. —
ISBN 978-5-7996-2499-6. — Tekct : snekTpoHHBIA // JlaHb : 3JEKTPOHHO-OMOIMOTEUHAsS
cuctema. — URL: https://e.lanbook.com/book/170101 (nata o6pamenus: 01.07.2023).

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

— Wxenck : Mkeckas 'CXA, 2019. — 46 ¢. — Tekcr : 3neKTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubmuoreuynast cucrtema. — URL: https://e.lanbook.com/book/178015 (mara oOpamieHwus:
01.07.2023).

0) IOTIOTHUTENbHAS INTEPATypa

1. benskosa, A. FO. IMuTanonHoe MozaenupoBanue : yuebHoe nocooue / A. FO. benskoBa. —
Upxytek : Upkyrckuit ['AY, 2020. — 120 c¢. — Tekcr : anexkTpoHHsblil / JlaHb : 31€KTpPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/183493 (nara oOpaiueHus:
01.07.2023). — Pexxum goctymna: s aBTOPHU3. TTOJIb30BATENCH.

8. Ilepeuens pecypcoB HH(GOPMANUOHHO-TEJIEKOMMYHHUKAIMOHHOMN CETH
«HHTEpHET»

https://elibrary.ru/; - HayuHas 3eKTpoHHast OubIMoTEeKa
http://www.exponenta.ru/; - 0Opa3oBaTelIbHbI MaTEMaTUUECKHUI CalT
http://www.twirpx.com/files/special/forest/ (DnexrponHas oudanoreka «T»);
http://www.e.lanbook.com (M3natenscTBo «Jlauby);
http://www.iprbookshop.ru (3BC «Iprbooks»).

9. Meroauveckue yKa3aHus AJs1 00y4AIOMIMXCS M0 OCBOCHHU IO TMCUMILIHHbI

Kapanrun, B. II. O6paboTka 3kcnepUMeHTalbHBIX JaHHBIX: yuyeOHoe mocobue / B. II.
Kapaunrun, C. ®. Eneuxas. — Owmck : OMI'TY, 2018. — 48 ¢. — ISBN 978-5-8149-2603-6. —
Texct: oanektponHbii //  JlaHb:  31ekTpoHHO-OMOMmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/149107 (mara obpamenus: 01.07.2023). — Pexum nmoctyma: s
aBTOPH3. NIOJI30BATENIEH.

10. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIA

1. Onepaunonnas cucrema Windows,
2. Tlaket mpuknagasix nporpamm MSOffice,
3. Mathcad Education - University Edition,
4. Kommnac 3D
11. MarepuaJibHO-TeXHHYECKOe o0ecnievyeHre TN CUUIIHHbI


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

KommnbroTepHslii k1ace, 000py10BaHHbIN CpeCTBAMU MYJIbTUMEANA U HEOOXOAUMBIMU
porpaMMaMu JUis MPaKTUYECKUX PadoT.

12. Oco0eHHOCTH OCBOEHHMS JUCHUILIMHLI 1JSI HWHBAJUIAOB H JHI C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

OOyuenne oOy4yarOUMXcid C OrPaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBBSL  [IPU
HEO0OXOUMOCTH OCYLIECTBIJIIETCS Ha OCHOBE aJallTHPOBAHHON palouell MporpaMmbl ¢
UCIIOJIb30BAaHUEM CIICLUAJIbHBIX METOJO0B OOyuUeHUs U JUIAKTUYECKHX MaTepuasoB,
COCTABJIEHHBIX C YYETOM OCOOCHHOCTEH MCHXO(PHU3MUECKOTO Pa3BUTHUS, UHIUBUIYATbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3[I0OPOBBS TAKUX 00y4daromuxcs (00y4aroerocs).
B memsix ocBoeHuss y4ueOHOW mNpOrpaMMmbl TUCHMILIMHBI WHBAIMAAMUA W JIHIAMH C
OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/JOPOBBSI 00ECIIEUNBACTCS:

* IS MHBAJIWIOB U JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBbBSI 110 3PEHHIO:
pa3MelieHne B JIOCTYNHBIX Ui OOYYaromIMXCs, SBISIONIUXCA  CJICNBIMH WM
CIIa0OBUIAIIMMHI, MECTaX W B aJanTHPOBaHHOW (opme crnpaBouHOW HHGOPMAIMHA O
pacnucaHuy y4eOHbBIX 3aHITHIA; MPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIETO
oOyuaroniemMycst He00X0IUMYIO [IOMOIIb;  BBIIYCK  aJbTEPHATUBHBIX  (OPMATOB

METOJUYECKUX MaTepHasoB (KpyMHbIA mpU(T Uau ayauodaiinel), UCIOIb30BaHUE
Bepcun caita ansa cnabosugsamux OBC IPR BOOKS u cnenumanbHOro MoOMIBHOTO
npunoxkenuss [PR BOOKS WV-Reader (mporpamMmbel HEBU3yaJIbHOTO JOCTyHa K
uHpOpMaLUK, TpeNHA3HAYEHHOW Ui MOOWJIBHBIX  YCTPOWCTB, paboTaomux Ha
onepanuonHoii cucreme Android u 10S, xoTopas He TpeOyeT clenuanbHO OOYYEHHOTO
aCCHUCTEHTa, T.K. Joau ¢ OB3 no 3peHuto paboTaloT cO CBOMM YCTPOMCTBOM IPUBBIYHBIM
CrocoOOM, HCIOINB3Ysl CIelualbHble IITATHBIE MPOrpaMMbl AJIA HE3PAYUX JIOACH, ¢
koTopeiMu [PR BOOKS WV-Reader umeer noiaHyro COBMECTUMOCTB);

* U1 WHBAJIUIOB W JIUIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3[IOPOBBS IO CIIYXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOM3BEICHHE HHPOPMALINH;

* U1 WHBaJWAOB U JIMIl C OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBBS, HMEIOIINX
HApyIICHUsT OTOPHO-IBUTATEIBHOTO amnmapaTra: BO3MOXKHOCTh — OECTIPENsITCTBEHHOTO
nocTyna oOydaromuxcss B y4deOHble TMOMEIIEHHUs, TyaJleTHble KOMHATBI U JpyrHe
NOMeENIeHUs Kadeapsl, a TaKKe MpeObIBaHNE B YKa3aHHBIX TTOMEIIECHHSIX.

OO0pa3oBaHre O0YYaOLUIMXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBBSI MOYKET
OBITHh OPraHM30BaHO KaK COBMECTHO C JPYIMMH OOYYAarOIIMMUCS, TaK M B OTIEIBHBIX
rpynmnax Wik B OpraHU3aIusx.
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KOHTPOJIBHBIE 3AJTAHUS 1 UHBIE MATEPUAJIBI OHEHKH
3HAHM#, YMeHU i, HABBIKOB U (/M) ONBITA JeATeJIbHOCTH, XapaKTePU3yIOLIHe 3TANbI
(opMupOBaHus Pe3yJbTATOB B MpoLecce 0CBOCHMS AU CHUIITTUHBI

MOAEJIHUPOBAHHUE TEXHOJJIOTHYECKHUX ITPOLHECCOB B ATPOUH’KEHEPUU

1. Bompocsl k 3a4eTy

Haumenosanue
pe3yibTaTa OCBOCHHUS

Bomnpocsr

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

1. AKcHOMaTH4YeCKOe U KOHCTPYKTUBHOE OIIPEIeIIEHUS
MaTeMaTHYECKOU MOJEIIH.

2. CriocoObI TIpeACTaBICHHUS MAaTEMAaTHICCKUX MOJIETICH.

3. Cucrema JTMHEWHBIX anreOpandecKux ypaBHEHHA. MeTouka
peLLeHMs CUCTEM JIMHEHHBIX alnredpanyeckux ypaBHEHUH C
MTOMOUIbIO0 CUMILIEKC-TA0IIHLL.

4. ®dopmanu3zainus cocTaBieHus qUdepeHInanbHbIX YpaBHEHU N
OTBICKAHUS IKCTPEMAJIbHBIX TOUEK B CJIyyae 3a7aul HEITMHEHHOTO
IIPOrpaMMUPOBAHUS C JBYMS IEPEMEHHBIMU. AJITOPUTM pELICHUS.
5. MaremaTnueckue MOJIEIu COCTOSIHUSI 00beKTOB. OniepaH/ibl.
OCHOBHBIE THIIBI IPOCTPAHCTB CYIIECTBOBAHHS OOBEKTOB.
Oco0eHHOCTH UX OIUCAHMSL.

6. Metox MHoxuTenei Jlarpanxa /i perieHus 3aaay
HEJIMHEWHOT 0 IPOrpaMMHUPOBAHUs HA IPUMEPE 3a]1a4H C ABYMSI
NIePEMEHHBIMH.

7. Cuctembl JIMHEHHBIX anredpandyeckux ypaBHeHui. CrocoObl
3agaHus. MatpuuHoe 3aaanue. [lomyctumble npeoOpa3oBaHus U
METO/Ibl pEIICHHUS.

8. MeroarKa YMCIEHHOTO peleHnst 0ObIKHOBEHHBIX

g depeHIIMATBHBIX YpaBHEHH IEPBOT0 MOpsiIKa.

9. O6mas MeToIMKa pelleHns 3a1a4 HeTMHEHHOTO
porpaMMupoBanus. Anroput™ pemenus. HerocraTku.

10. Crartuctuueckas 06paboTka pe3yabTaToB SKCIIEPUMEHTA MTPH
MCII0JIb30BAHNUY OJMHOMUHAJIBHOTO MOJAEITUPOBAHUS.

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

11. OcobeHHOCTH 3a/1a4 HENUHEHHOTI 0 MPOrpaMMHUPOBAHMSL.

12. OcHoBHbIE TpeOOBaHMS K aJITOPUTMAaM 3a/1a4 MOJEIUPOBAHUS

13. DBonronuu cOCTOAHUNA. AJITOPUTMBI CAMOOPTraHU3alluu U
CaMOHAaCTPOMKH.

14. Cnoxnsele cuctemsl. CHCTEMHBIN aHAJIN3, TEOPUS CUCTEM U
CHUCTEMHBIN ITOAXOI.

15. CrpykTypa ONTUMHU3aLMOHHBIX 3a/1a4.

16. lleneHanpaBiIeHHOCTh 3JIEMEHTOB CJIIOKHBIX CUCTEM.
@DYHKIMOHAIbHBIE CBOWCTBA AIEMEHTOB CHCTEM.

17. Ucnonap30BaHne METOOUKY OIUCAHUSA OOBEKTOB ITOJIMHOMAaMHU
BTOPOH CTENEHU IIPU ONTUMHU3ALMH UCCIIETYEMbIX ITPOLIECCOB.
[TonsiTHE O «3BE3AHBIX» TOUKAX MPOCTPAHCTBA HE3ABUCUMBIX
IIEPEMEHHBIX.

18. CTpykTypa ONTUMH3aMOHHBIX 33/1a4.

19. OcobeHHOCTh MaTEMaTHYECKOTO MOJICTUPOBAHHUS
(YHKIIMOHUPOBAHMSI CJIOKHBIX CUCTEM.

20. Anroput™M OEMCTBUI HCCIEN0BATENS IPH ONTUMHU3ALUU
MHOT'0()aKTOPHBIX 3aBUCUMOCTEH METOJIOM KPYTOTO BOCXOKICHHUS.
21. Meron mHO)uTenen Jlarpanska ais peleHus 3aaad
HEJIMHEIHOT 0 MPOrpaMMHUPOBAaHUS Ha IPUMEPE 3aJa4U C IBYMsI
IIEPEMEHHBIMH.

P-12 CrmocoOHOCTE K
MIPOEKTHOMN

22. DKcepUMEHTAIbHBIC (HATYpHBIC W BBIYUCITUTEIIBHBIC) TUTAHBI
MHOT0()aKTOPHOTO aHAJIN3A.




JEATEIIbHOCTH Ha
OCHOBE CHUCTEMHOTO
OAX0/Aa, yMEHUE
CTPOUTH U
HCII0JIb30BaTh MOJEIIH
JUISL ONIMCAHUS U
MIPOTHO3UPOBAHUS
pa3IMYHBIX SBJICHUM,
OCYILIECTBIISATh UX
Ka4eCTBEHHBIN 1
KOJIMYECTBEHHBII

23. OOu1ast MeTOMKa ONpeaeeHUs KO PHUIIMEHTOB
PErpECCUOHHOTO

24. YpaBHEHUA U BBIYUCICHUS JUCIICPCUH.

25. OneHk# KO3QPHUIUEHTOB PErPECCHOHHOTO YPABHEHUSI.
26. PerpeccroHHbIE 3aBUCHMOCTA MHOTO(aKTOPHBIX
HCCIIE0BAHUM.

27. I1nansl MHOTO(AKTOPHOTO aHAJIN3a U IJIAHBI U3YYCHHUS
IIOBEPXHOCTU OTKJIMKA.

28. IlpencraBneHue pe3ynbTaToB SKCIEPUMEHTA TOBEPXHOCTHIO
OTKJIMKA MPU ONTHUMHU3ALUU MHOTO(AKTOPHBIX 00BEKTOB
HCCIIeIOBaHUS.

aHaIu3 29. YcnoBre oNTHUMU3AMY B3aUMOACHCTBHS C.X. MAIIIMHEI C
oOpabaTeiBacMbIM MaTepuajioM B coctaBe MTA B cirydae Hamuus
YIPYIOM CLIETIKH.

30. Mcnonp30BaHNE KOMITO3UIIMOHHBIX TIJIAHOB TP ONTUCAHUN
rapaMeTpoOB ONTUMM3AIUU UCCIIETYEMBIX MPOIIECCOB MOJUHOMAMU
BTOpPOM CTETCHHU.

31. YcnoBue onTUMHU3AIUH B3aUMOJICHCTBUS C.X. MAIIMHEI C
oOpabaTeiBaeMbIM MaTepuanoM B coctraBe MTA B ciyuae Hanmu4us
YIPYIOM CLETIKH.

32. CocraBieHre MaTeMaTHYECKON MOJICIIM B3aUMOJACHCTBHS C.X.
MaIIMHBI ¢ 00pabaTeiBaeMbIM MaTepraioM B coctaBe MTA.

33. [IpuHuunuagbHas cxeMa npeodpa3oBaHUs HATPYKEHUS C.X.
MaIllIMHbI, MAIIMHHO-TPAKTOPHOTO arperara.

Kputepuu onenku 3auera
- «3aUTEHO» BBICTABIISIETCS CTYJIEHTY, €CITU 3a TecT Habupaet Oosee 50 Oamios;
- «HE 3aUTEHO» BBICTABIISICTCS CTYJIEHTY, €CIIM 3a TeCT HaOupaeT MeHee 50 O6aoB.

2. Bonpocsl pis1 codeceroBaHust
1.  Yto Takoe TEeXHOJIOTHYECKUI MPOLECC.
2. Yt0 Takoe MOAEINPOBAHUE TEXHOJIOIMYECKOT0O IpOoIieCCa.
3. UYro Takoe onTUMH3ALUOHHAS MOJIETb.
4. Yem ornmyaercs AMHAMHYECKAS MOJIEIb OT CTATUYECKOM?.
5

B kakmx ciywyasx — IpUMEHsAETCd ~ MAaTEeMaTH4YeCKOE  OIMCAaHWE Ha  OCHOBE
AKCIEPUMEHTAJIbHBIX IaHHBIX (AMIIUPHUYECKAst MOJEIb)?
6. Ilepeuncanre METO/bI COCTABICHUS MATEMAaTHUYECKOTO ONUCAHUS O0bEKTa
7. Kakue Tpynmel ypaBHEHH  BXOASAT B COCTaB  MaTEMAaTHYECKOrO0  ONHCAHUA

TEXHOJOTHYECKOro 00BheKTa?

8. HazoBure OCHOBHBIE CTAaaWU TMOCTPOCHUS MATEMATHUYECKOW MOJEIH TEXHOJIOTHYECKOTO

00BeKTa.

9. MaremaTudeckrue MOACIH UICHTU(PHUKAIIMNA 00BEKTOB, UX MCIIOIH30BAHUE B 33/1a4ax
MPOEKTUPOBAHUS TEXHOJOTUYECKUX MTPOLIECCOB.

10. Ponb MonenupoBaHus B HAYKE U TEXHUKE.

11. AnexBaTHOCTb MOJENEH.

12. IIpuHUIMIIBI NOCTPOECHUS MOJENEH.

13. Kakue BUIbI ypaBHEHUH OBIBAIOT.

14. Meton Jlarpanxa.

15. Cucremuslii moaxos.

16. CnoxHble (GaKTOPHBIE MJIAHBI.

17. Croxactuueckasi MOJICIb.

18. 3HaueHHe TepMHUHA «PETPECCHOHHAS 3aBUCUMOCTD).

19. dakTopsl, BIUSIOMINE HA U3MEPSIEMBIE PE3YJIbTATHI.

20. Yto Takoe nucnepcusi.

21. I'note3a 0 paBeHCTBE AUCIEPCHUIL.

22. Yto Takoe UHTEPHOJISIIHSI.



23. OueHka KauyecTBa PErpecCUOHHON MOJEITHN

24. ®opmynbl BeIUMCIEHUN 110 kKputeputo Oumepa (CTbIoAEHTA).

25. Knaccudukanuus npukiaJHbIX IporpaMm JUis IUIAHUPOBAHUS SKCIIEPUMEHTa
26. AJropuTM IUIaHUPOBAHUS IKCIEPUMEHTA.

Kputepuu onenku codeceoBaHusi
- OIICHKA «3a4TE€HO» BBICTABISACTCS OOydJaromeMycs, €CIM B Ipolecce coOecenoBaHuUs
OH PACKpBIBACT IO TEME HE MEeHee 4eM 2/3 mH(OopMaIvH, BiIajieeT OCHOBHBIMU TEPMHUHAMH, a
OTBETHI HA HABOSIIKE BOTIPOCHI 00JIEE YeM YIOBIICTBOPUTEIHHBL;
- OIICHKA «HE 3a4TEHO» BBICTABIIACTCS 00yUaIOMIEeMyCs, €CIIH B ITPOLIecce COOSCeIOBAHUS
OH PacKphIBaeT TeMy He Oojiee ueM Ha 1/3, a OTBEThI Ha JOTIOJHUTEIBHBIC BOTIPOCH BBOJIST B
3a0JTyKICHHE.

3. Tembl pedepatoB

KomnbrotepHas Moaenp u3aenus.

Simulink, cpena s UMUTAIMOHHOTO MOJICITUPOBAHUS

FluidSIM B MoaenupoBaHuM TUAPABIMYECKUX CHCTEM

[Tu¢poBoii ABOWHUK HU3ETHSL.

MeTtoa-KOHEeUHBIX 31€eMEHTOB. [I[puMeHeHne B MHXEHEPHBIX pacyérax.
UcnonszoBanue MATLAB B nHkeHepHbIX pacueTax.
MogenupoBaHue IMOBEAECHUS IOYB (IPyHTA) NpPU B3aUMOAEUCTBUM C pPabOYMMU OpraHamu
MaIlyH.

8. MeTo/b! INIaHUPOBAHUS HKCIIEPUMEHTA.

9. Busyanusanusi B ”H)KEHEPHBIX pacyeTax.

10. OntumanpHOE MPOEKTUPOBAHMUE.

NNk~

Kpurepun onenkn pedepara

- OLICHKA «3aYTE€HO)» BBICTABISETCA CTYICHTY, €CIU IPU 3aluTe pedepara pacKpbITa TeMa,
JEMOHCTpUpYETCs TIJ1yOOKOe 3HaHMe MaTepuaia, C HEKOTOPHIMH HETOYHOCTSIMH B
UCIOJIb30BAaHUU  CHELMAJBbHOM TEPMHHOJOTHMHM, C HE3HAYUTEIbHBIMU CTHJIMCTUYECKUMU
OoMOKaMU B H3JIOKEHMs MaTepualla, NpU HaJU4YMM HETOYHOCTH B BBIBOJAX IO TeMe, U
HE3HAYUTENIbHBIMU OIINOKaMU B O)OPMIIEHHUH;

- OIIEHKa «HE 3a4TeHO» BBICTABISAETCS CTYIEHTY, €CIU NpHU 3ammre pedepara Tema He
pPacKpbITa, BBISIBICHO HEOpEXKHOE WM HempaBUIIbHOE O(OpMIIEHHE, a Takke pedepar B3AT B
rOTOBOM BHJIe U3 0a3bl ceTn HTepHeT.



