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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) Y4eOHbIi IJIaH OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl HaydHas crienuaibHOCcTh 4.3.2.
DONEKTPOTEXHOJIOTHH, 3JEKTPOOOOPYAOBAHUE U SHEProcHaOXKEHHE AarporpOMBIIIIEHHOTO
KoMIuiekca, ogoopeH YuensiM coBeTtom ®I'BOY BO I'AY CepepHoro 3aypaibs OT «25» Mas
2023 r. ITpotokoa Ne 10.

PabGouas mporpamma yueOHOW ITUCHHUIUIMHBI (MOAYINS) OA0OpeHa Ha 3aceqaHuM Kadeapbl
Texanveckue cucteMbl B AIIK ot «25» mas 2023 r. [Ipotokon Ne 10.

H.o.3aBemyromiero kaheapoit %/ H.H. Ycrunos

PabGouas mporpamma y4eOHOW AMCHUIUIMHBI (MOIYJIsI) OAOOpEHA METOIUYECKON KOMHCCHEH
HHCTUTYTA OT «25» mas 2023 r. IIpoTokoin Ne 7a.

[Ipencenarens METOAUYECKON KOMUCCUN UHCTUTYTA —_ﬂ% 0.A. MesikoBa

Pa3zpadoTuuk:

AmnTponioB B.A., nonient kadenpel texandeckue cuctemsl B AIIK, .0.H.

JIUpeKTOp HHCTHTYTA: %/ H.H. Yerusos



1. [lepeuennb

IJIAHMPYEMBbIX

pe3yJbTaToB

oﬁyqe}mﬂ mo AUCHHUIIJINHE,

COOTHECEHHBIX ¢ IJIAHMPYeMbIMH PpPe3yJbTATAMH OCBOeHHMsI 00pa3oBaTebHOI
NMPOrpamMMbl

3) Koo
pesynb
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
MJIAHUPOBAHUSA
HCCIIeIOBaHUM
YMeThb: UCIOJIB30BAaTh CIOCOOBI
MOJy4YEHUS, XpaHeHUs,
uHpopManuy;  aHaJIU3UPOBATH
HCCIICIOBAHUM.
Baagern:  MeTOdamu,
TEXHUYECKUMHU CpeACTBAMH
COBEpIICHCTBOBAHUSI TEOPUM, TEXHOJIOTUU U
TEXHUYECKUX CPEACTB MEXAHU3ALUHUH CEIbCKOTO
X03sHCcTBa

NpUEMBI  AKTHBHOTO
JKCIIEPUMEHTAIbHBIX

U CpeicTBa
nepepadoTKu

pe3yNbTaThl

IMporpaMMHbIMHA n

P-13

CriocoOHOCTh U YMEHHE TPUMEHSITh
3HAHUS COBPEMEHHBIX METOJIOB
HUCCIIENOBAHUI

3HaTh: MeTOonbl W OpUEMBI  aHaNIM3a U
IIOCTAaHOBKM 3a7lay HUCCIIeZIOBaHUS Hauboiee
aKTYaJIbHBIX MPOOJIEM; METO/bI TUIAHUPOBAHUS H
IIPOBEJECHUS IKCIIEPUMEHTA

YMerb: NpPOBOAUTH aHAIM3, CAMOCTOSITENILHO
CTaBUThb  3aJayy MccleloBaHMs  HauOoee
aKTyaJIbHBIX MPOOJIEM, UMEIOLIUX 3HAUYEHUE JJIs
MEXaHU3aLu1 CEJIbCKOTO XO351HCTBa,
IUTAHUPOBATh SKCIIEPUMEHT U OCYIIECTBISATH €T0
Ha MPAKTHUKE

Baapers: merogamu u npuéMamMu aHanuza U
MIOCTAHOBKM 3aJlay HUCCIIeZIOBaHUS Hauboiee
aKTyaJIbHBIX ITPO0OJIEM; METO/JaMU TUIAaHUPOBAHUS
Y IPOBEJICHMSI KCIIEPUMEHTA

P-14

CrocoOHOCTE K
EeATEIbHOCTH Ha OCHOBE
CUCTEMHOTO  IIOAXO0Ja, YMCHHE
CTPOUTh M HCIOIB30BaTh MOJIEIH
JJIs1 OIIMCAHUSA U HpOFHOSI/IpOBaHI/IH
pa3IMYHBIX SIBJICHUH,
OCYHIGCTBHHTB nux KaquTBeHHBIﬁ nu
KOJIMYECTBEHHBIN aHaIN3

MPOEKTHOM

3HaTh: OCHOBBI ~ CHCTEMHOIO0  IOJXOJa,
MaTeMaTUYeCKue MOJENM Uil ONUCAaHUS |
COCTaBJICHHA IPOTHO30B PA3JIMYHBIX SIBJICHUUA B
arpOMH)KEHEPUHU, KPUTEPUU OLIEHKU KayecTBa
pe3yJIbTaTOB HAYYHBIX UCCIICIOBAHUI

YMeTh: pacCUUTBIBATH OIITUMAJIBHBIC
napamMeTphbl TCXHOJIOTHYCCKUX YCTaHOBOK,
CpCACTB KOHTPOJIA n YIIpaBJICHUA
TEXHOJIOTHYCCKUMH IIPOoHECCaMu, HCIIOJIb30BaTh
MMPUKIIAAHBIC mporpaMmaI JJIsA pacucra,
MMPOCKTUPOBAHUA n YIpaBJICHUA
TCXHOJIOTHYCCKNUMHU nmponeccamu B
CENbCKOXO03SICTBEHHOM IMPONU3BOJICTBE

Baanern: HaBbIKaMH JJIsL OIIPCACIICHUA

MapaMeTpoB TEXHOJOTHYECKHX IMPOLIECCOB H
KauecTBa MPOAYKIHUH CEIbCKOXO03HCTBEHHOTO
IIPOU3BOJICTBA,  CPEACTBAMU  KOHTPOJIA U
yIpaBJIeHUs, OCHOBaMHU JUIs cOopa U aHamu3a
UCXOJOHBIX  JaHHBIX U1 pacuera |
IIPOEKTUPOBAHUSI TEXHOJOTUYECKUX YCTAHOBOK C
IIOMOUIBIO IIPUKJIATHBIX MHXCHEPHBIX
IIPOrPaMM.




1. MecTo IMCHUIIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuuruimHa Oa3upyeTcsi Ha 3HAHMAX, IMOJYYEHHBIX B XOJIE OCBOCHHS Y4ECOHOH
OporpaMMbl IO JUCHMIUIMHAM TPH OOyYeHMHM Ha YpPOBHSX BBICIIEro 0Opa3oBaHUS —
OakanaBpuaT, MarucTpaTypa.

JlanHasi QUCHMIUIMHA OTHOCUTCS K BapHaTHBHOW YacTH (AWCIMILIUHBI 1O BBIOOPY)
omoka 1 «/lucumrarHb y4eOHOTO TUIaHa TOJATOTOBKM acCHHPAHTOB HAyYHOUH
cnenuanbHOCTH 4.3.2. DIEKTPOTEXHOJIOTHH, SJIEKTPOOOOpYIOBAaHUE M DHEProCHAOKEHUE
arpoIpOMBIIIICHHOTO KOMILICKCA.

Jucnunimna u3ydyaercs Ha 2 Kypce 04HOU (GopMbl 00yUdeHusl.

2. O0beM TMCUHUNJIMHBI M BU/IbI y4eOHOH padoThl

OO0r11ast TPyI0eMKOCTh AUCHUILTHHBI cocTarisieT 108 vacoB (3 3a4eTHBIX CIUHUIL).

Bun yuebHoit paboTh dopma 00yueHus
oYHas
AynuTopHbIe 3aHsTUS (BCETO) o4
B mom yucne: -
JlexuonHoro TUMa 36
[IpakTuyeckue 3aHATHS 18
CamocTtosTenbHas paboTa (Bcero) 54

B mom uucne: -
[TpopaboTka MaTepuana JeKIuH,

MOATOTOBKA K 3aHATHAM 27
CamocTosTeIbHOE U3YUYEHUE TEM 9
Pedepar 18
Bua npomexyTo4HOM aTTeCTaluu: 3a4er
OO6m1ast Tpy10€MKOCTb:
4acoB 108
3a4ETHBIX €IMHULL 3
3. Conep:xkaHue TUCHUILINHBI
3.1. Conep:xanue pa3aesioB TUCHUTLIHHBI
HanmenoBanue pasnena Conepxanue paszuena
JUCHUTUTMHBI
1. | O6bmue Bompocwkl Teopuu | [lonarue oObexkTa u ero wmonenu. Kraccuduxarus
MOJEIMPOBAHUSA mojnenei. Ilonstue wmarematudeckod wmogenu (MM).
AKCHOMaTH4ECKOE M KOHCTPYKTHBHOE omnpeneneHuss MM.
Dopmbl NPEICTABIIEHUS MM. Knaccudukanus

MaTeMaTHYeCKUX Mojenei, o0JacTH HX NPUMEHEHHS.
Maremarnueckue MOJEIIN COCTOSIHUS 00BEKTOB.
Omnepanapl. OTHOmEHHs. OCHOBHBIE THUIBI IPOCTPAHCTB,
o0nacTH MX TNpUMEHeHus.  MaTeMaTH4ecKue MOIeIH
OBOJIONUMA COCTOSIHMM, WX KJjacCHU(UKAIUs, CBOWCTBA,
o0acTi npuMeHeHus. IMUTallmOHHbBIE MOJICIH.

2. | Meronuka cocraBieHusi | OCHOBHBIE 3Talbl MATEMATHUYECKOTO MOJIETHUPOBAHUS
MOJENeN [Ipumep cocTaBiieHUs MATEMATUYECKOW MOJEIN COCTOSIHUSA
o0BbeKTa

Onucanne o0bekTa  MonenupoBaHUs.  Mmeamusarus
obbekTa. [loctpoerne MM. HccnenoBanue mpocTpaHCTBa
COCTOSIHUH. 3aKOHOMEpPHOCTH, NEHCTBYIOIIME B OOJACTH




MIPUMECHCHHUS
MOJICIIH. MaremaTrdeckast (dhopmynupoBka ITUX
3aKOHOMEPHOCTEH. KauectBenHnoe UCCIIEIOBaHKE
MareMaTU4ecKkux mojenen. I[IpumeHeHne COBPEMEHHOTO
I10.
3. | Pemenue 3anau CtpyKTypa ONTUMHU3ALMOHHBIX 3a/1a4
ONITUMHU3AIHH OnTumu3anus 3a1ad Mpu JIMHEHHOM TPOTPaMMHUPOBAHUU.
OnTumuszanus 3a1a4 npu HEJITMHEUHOM
MIPOrPaMMHUPOBAHHH. ATTpoKCHUMAaIIHS TAHHBIX
BBIYHUCIIUTENILHOTO U HATypHOTO
IKCIIEPUMEHTOB PETPECCHOHHBIMU 3aBHCHMOCTSIMU
[IpencraBienure pe3ynbTaToB AKCIepuMeHta (J1r000ro
BBIYHUCIUTEILHOTO  WJIA  HAaTypHOTO)  IOBEPXHOCTHIO
OTKJIMKA MPHU
ONTUMH3AIHNHA 00BEKTOB UCCIICOBAHUS
Cratuctudeckast 00paboTKa pe3yabTaTOB SKCIIEPUMEHTA
AHanu3 pe3yNbTaToB 3KCIEPUMEHTa IO PErpeCCUOHHBIM
ypaBHEHUSIM
4. | IlpukiiagHbie aCTICKTHI Hcnonb30BaHWe TBEPAOTEIBHBIX  MOJEIICH  AJIEMEHTOB
npuMenenuss MKD KOHCTpyKuui c¢/x wmamuH. Ilpumenenune CAIIP nns
(MeToma KOHEYHBIX MOCTPOCHHSI MOJIeTICH pabouMx OpPraHoB ¢/X TEXHUKHU.
3JIEMEHTOB) MonenupoBanue HaAMPsKEHHO-N1e(hOPMUPOBAHHOTO
COCTOSIHMSI DJIEMEHTOB KOHCTPYKIUH.
5. | UmutauunonHoe [TocTpoeHre UMUTAITMOHHBIX MOJIEJICH CIIOKHBIX CHCTEM.
MOJICIIUPOBAHNUE MonenupoBaHue B TUAPO-TA30 TUHAMUKE.
MonenupoBaHue MoBeaeHUs chimyynx cpel. [Ipumenenue
coBpemeHnHoro [10.
3.2. Pa3genn! JUCHUILINHBI M BUAbI 3AaHATHH
ouHas (popma oOydeHus
Ne [IpakTnu. Bcero
HaumenoBanue pasnena IUCHUIITINHBL Jlexkuun CP
/1 3aHATUS Yac.
1. | OGmue Bonpockl TEOPUU MOJECIUPOBAHMUS 4 2 4 10
2. | Meroauka coCTaBIEHUS MOJIEIEH 8 4 8 20
3. | Pemrenne 3amay ontuMu3anuu 8 4 8 20
4 [Ipuknanueie acnekTsl npuMeHeHuss MKD 3 4 5 18
" | (MeToJ1a KOHEYHBIX AIIEMEHTOB)
5. | ImuTaninoHHOe MOIETMPOBAHUE 8 4 10 22
6. | MunuBunyanpHoe 3ananue (Pedepar) 18 18
Hroro 36 18 54 108
3.3. 3aHATHSA NPAKTHYECKOr0 THIA
TpynoemMkocThb
Ne i/m1 Ne paszena Tema > (gac)
JCITUTITHBI P
1 2 3 4
1. | Pazgen 1 TaGnmuuHble POPMBI NPEICTABICHHUS MaTEMAaTHYECKUX
Moaenen. I'paduueckue GopMbl IpeICcTaBICHUS 2
MaTEMaTUYECKUX MOJEIIEH.
2. | Paznen 2 Tuddepennmanpapie ypaBHEHUS TTPH

METOIBL.

MOJEIMPOBAHUH MIPOLIECCOB U CUCTEM. UUCIIEHHbIE 4




3. | Paznen 3 MeTobl peleHus 3a1a4 ONTUMU3ALUH. 4
MHOTrOKpHUTEpHaIbHBIE 3a1a4N.
4. | Paznen 4 TBepaorensHOE MonenupoBanue. Pacuer 4
HaIpsHKEHHO-neGopMupoBaHHOTO cocTosiHus MKD.
5. | Pazgen 5 MoaenupoBaHHUE THIPABIMYECKUX CUCTEM 4
rpoueccoB. MoaeInpoBaHUE ChITyYUX CPE/l.
Uroro: 18

3.4. IlpuMepHasi TEMAaTHKA KYPCOBBIX IPOEKTOB (padoT)
He npedycmompero OIIOII.

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

4.1. Tunbl caMOCTOATEILHON PAa00OTHI U €€ KOHTPOJIb

Tun camocrositenbHOM padoTbl | Popma 00yUeHHs Texkynui KOHTpOJIb
OuHast

[IpopaboTka MaTepuana JEeKIHii,

MOJIFOTOBKA K 3aHATUSAM 27 TECTHPOBANIE

CaMocCTOATEIbHOE N3YUEHUE TEM 9 TECTUPOBAHUE
WM cobeceioBaHue

Pedepat 18 3almMTa

BCEr0 YacoB: 54

4.2. YueOHO-MeTOAuYeCKHe MaTePHaJIbl 1JIsl CAMOCTOSITEIbHOM padoThI:

1. llypun, K. B. [InanupoBaHue u opraHu3aims dKCIepuMenTa: yueoHoe mocooue / K.
B. lypun, E. K. Bonkoa. — Cankr-IlerepOypr : Jlans, 2022. — 336 c. — ISBN 978-5-8114-
9875-8. — Tekct : snexTpoHHbl // Jlanb : 3nekTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/230288 (mata obpamienus: 01.07.2023). — Pexxum gocrtyma: Juist
aBTOPU3. MOJIb30BATENCH.

4.3. TeMbl, BLIHOCHMbI€ HA CAMOCTOSAITEJILHOE H3yUeHHeE:
Pazgen Nel
Hcnonws3oBanne craTUCTHYECKOW uH(OpManuu mpu wmonaenupoBaHuu. CTaTUCTUYECKHE U
TEOPETUYECKUE MOJIEIN TPOLECCOB, BBITOIHIEMBIX CEIbCKOXO35MCTBEHHBIMU MallMHAMHU U
000pyIOBaHUEM.
Pa3znen Ne2
VYpaBuenue Jlarpanxka 2-ro poga B UCCIIEIOBAHUU JUHAMUYECKHX MTPOLIECCOB
Pazngen Ne3
Pa3paboTrka GpyHKIIMOHAIEHOH CXEMBI TPOSKTUPYEMOI MAIIIUHBL.
Pazngen Ned
MerToab!I OlleHKH JUHAMHYECKUX cBolicTB MKD.

5.3. Tembl pedepaToB:
KomneroTepHast Moienb U3AENHUS.
Simulink, cpena U1 UMUTAMOHHOTO MOJICIIMPOBAHUS
FluidSIM B MozaenupoBaHuu THAPABINYECKUX CUCTEM
[{udpoBoii ABOWHUK U3IEITHSL.
MeToa-KOHEUHBIX 2IeMEHTOB. [[puMeHeHne B MHKEHEPHBIX pacuéTax.
Hcnons3oBanue MATLAB B nHkeHEpHBIX pacueTax.
MopenvpoBaHue MoBeneHHs MMOYB (TpyHTa) MPH B3aUMOJEHCTBUM C PabOYMMHU OpraHamMu
MaIlyH.
8. MeTo/1bl IITaHUPOBAHMSI SKCIIEPUMEHTA.
9. Busyanusanus B MH)XEHEPHBIX pacyeTax.
10. OnTumanbHOE MPOSKTUPOBAHUE

NoakowhE



6. @OH OLEHOYHBIX CPEACTB IJIsl TNPOBedeHHs] NMPOMEKYTOYHONH aTTecTalMu
o0y4arommxcst 0 JMCHHILIMHE
6.1 IlepeuyeHb pe3y/IbTATOB OCBOCHMS JUCHMIIJIMHBI U OLICHOYHbIE CPEACTBA

Kon pesynbraTta

Ilepedens mIaHUPyEMBIX
pe3yJIbTaTOB O0yUEHUS IO TUCIUILTIHE

HaumenoBanue
OLICHOYHOTO CPE/CTBA

P-7

3HaTh: METOAbl W TPUEMBI  aKTUBHOIO
[JTaHUPOBAHUS AKCIIEPUMEHTAIbHBIX
1CCIIeIOBAHNN

YMeTh: HCMONB30BaTh CIIOCOOBI U CPENCTBA
[OTydCHUS, XpaHCHHUS, nepepaboTKH
MHpOpMaluK;, aHAIM3UPOBATh PE3YJIbTATHI
ICCIICJOBAHUIA.

Baanerb: MeTo1aMH, TPOTPAMMHBIMHU U
TEeXHUYECKUMH CPEJICTBAMU
COBEPIIICHCTBOBAHUS TEOPUHU, TEXHOJIOTUH U
TEeXHUYECKUX CPEICTB MEXaHHU3AIIUU
CEJIbCKOro X035HCcTBa

Tect

P-13

3HaTh: MeTOAbl U TNPUEMBI aHalIM3a M
[IOCTAaHOBKH 3aJad MCCJIEAOBaHUSA Hamboiee
AKTyaJlbHbIX IPOOJIEM; METObI INIAHUPOBAHUS
11 IPOBEICHUSI KCIIEPUMEHTA

YMeTh: IpOBOJUTH aHAIU3, CAMOCTOSITEIBHO
CTaBUTHh 3ajady HCCIEIOBaHUS Hamboiee
AKTyalbHBIX IPOOJIeM, MMEIOLUMX 3HAYCHHE
IUIsT  MEXaHW3alMd  CEJIbCKOIo  XO3sCTBa,
[JIaHUPOBATh IKCIEPUMEHT U OCYIIECTBIATH
ero Ha MpaKkTUKe

Buiagers: MeToiaMu ¥ TpUEMaMH aHAJIN3a U
[IOCTAaHOBKH 33]1a4 UCCIIeI0BaHMs Hanboiee
AKTyaJlbHBIX IPO0JIeM; METOIaMHU
[JIaHUPOBAHUS U NTPOBEJICHUS SKCIIEPUMEHTA

Tect

P-14

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

KadyecTBa pe3yJIbTaTOB Hay4HbIX|
MICCIIeIOBAaHNU

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

MICII0JIB30BATh IPUKJIAJAHBIE IPOrPaMMBbl s
pacuera, NPOEKTUPOBAHHUS U  YIpPABIICHUS
TEXHOJOTUYECKUMHU npoLeccaMu B
CEJIbCKOXO035HCTBEHHOM ITPOU3BO/ICTBE
Bianers: HaBbIKaMU JUIsl ONIPEEIEHUS
[apaMeTpPOB TEXHOJOTUYECKUX MTPOLIECCOB U
KauecTBa MPOAYKLHHU CEIbCKOXO035HCTBEHHOTO
[TPOU3BOJICTBA, CPEACTBAMH KOHTPOJIS U
yIIpaBJIEHUs, OCHOBAMH I cOOpa U aHaIM3a
MICXOJHBIX TaHHBIX JJIS pacyeTa u
[TPOEKTUPOBAHMSI TEXHOJIOTUYECKUX

[YCTAHOBOK C ITOMOIIBIO IMMPHUKJIaTHBIX

Tect




MH)KEHEPHBIX [IPOrpaMM.

6.2. llIkaJja oueHnBanus

IIIkana oneHUBAHUS TCCTUPOBaAHHUSA HA 32a4Y€TE

% BBINOJIHEHUS 32 JaAHNUSA PesyabTar
50 - 100 3a4TEHO
MmeHee 50 HE 3a4TEHO

6.4. TunoBbIe KOHTPOJIbHbIE 32JAHUA U HHbIE MATEPHAJIBI:
VYka3aHbl B IpUIoKeHUH 1.

7. IlepeyeHb OCHOBHOW M JONOJHUTEJILHON y4eOHON JHMTepaTyphbl,
He00X0UMO¥ /17151 0CBOEHUS TUCUMILINH

a) OCHOBHasl TUTEpaTypa:

1. bepecroBa, C. A. Maremarnueckoe MOJCIHpPOBaHWE 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: 01.07.2023).

2. XpamemuH, A. B. MoaenupoBanue B arporH:keHepuH : yueOHoe nocobue / A. B. XpameninH.

— Wxesck : Wxesckast 'CXA, 2019. — 46 c¢. — TekcT : 31eKTpoHHBIH // JIaHb : 2J€KTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/178015 (mata oOparieHus:
01.07.2023).

0) IOTIOTHUTEINbHAS JINTEPATypa

1. BensikoBa, A. 1O0. Umutannonnoe MojenupoBanue : yueoOHoe nocodue / A. 0. bensikoBa. —
Upxytek : Upkyrckuit ['AY, 2020. — 120 c¢. — Tekcr : anexkTpoHHbI / JlaHb : 3I€KTPOHHO-
o6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/183493 (nara oOpaiueHus:
01.07.2023). — PesxuM gocTyma: Uit aBTOPH3. MOJIB30BATEICH.

8. IlepedeHb pecypcoB MH(POPMANMOHHO-TEJEKOMMYHHKAIIMOHHOI ceTH
«HHTEpHET»

https://elibrary.ru/; - nHayuHas sneKTpoHHAsE OMOIHOTEKA
http://www.exponenta.ru/; - o6pa3oBaTebHbI MAaTEMAaTHUSCKUI CalT
http://lwww.twirpx.com/files/special/forest/ (DnexTponnas oubmmuoreka «T»);
http://www.e.lanbook.com (M3natenscTBO «Jlanby);
http://www.iprbookshop.ru (3BC «Iprbooksy).

9. MeToauyeckue yKa3aHusi IS 00y4AOMIMXCS M0 OCBOEHHIO THCIIUTLINHBI

Kapanrun, B. II. O6paboTka 3kcnepUMeHTalbHBIX AaHHBIX: ydyeOHoe mocodue / B. II.
Kapanrun, C. ®. Enenkas. — Owmck : OMI'TY, 2018. — 48 ¢. — ISBN 978-5-8149-2603-6. —
Texct: oanmexkTponHbli  //  JlaHb:  2JEeKTpOHHO-OMOMMoOTewHass cuctema. —  URL:
https://e.lanbook.com/book/149107 (mara obpamenus: 01.07.2023). — Pexxum goctyma: amis
ABTOPH3. MOJIb30BATEIICH.

10. Ilepeuenb HHGPOPMAIMOHHBIX TEXHOJIOT Wil


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

1. Omepanuonnas cucrema Windows,
2. Taker npuknamaeix nporpamm MSOffice,
3. Mathcad Education - University Edition,
4. Komnac 3D
11. MaTepHa/IbHO-TeXHHYECKOE O0ecmevYeHne TUCIUTIHHbI

KommsroTepHslii Kitacc, 000pyJIOBaHHBIN CPEACTBAMH MYJIbTUMENA U HEOOXOTUMBIMU
porpaMMaMu JIjIs IPaKTHYECKUX PadoT.

12. OcoOeHHOCTH OCBOeHUSI JAUCHMILIMHBI JUIA HHBAJIUAOB M JHI C
OrpPaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

OOyueHue o00ydalIUXCAd € OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10pOBbsl IIpU
HEO0OXOUMOCTH OCYLIECTBIJIIETCS Ha OCHOBE aJallTHPOBAHHON palouell MporpaMmbl ¢
UCIOJIb30BAHUEM CHELMANbHBIX METOJOB OOyYeHHs U JIUIAKTHUYECKHX MaTepualos,
COCTABJIEHHBIX C Y4ETOM OCOOCHHOCTEH MCHXO(PH3MUECKOTO Pa3BUTHS, WHINBUIYATbHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).
B nenax ocBoenust yueOHOW MporpamMmbl JUCUUIUIMHBI HMHBAIUAAMU M JIMLIAMU C
OrpaHUYEHHBIMU BO3MOXXHOCTSIMHU 3/I0POBbsl 00€CIIeUBaETCS:

* U1 MHBAJIUJOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbSI IO 3PEHMIO:
pasMellleHMe B JOCTYHHBIX Ui  OOYyYaroIIMXCsl, SBJSIOIIMXCA  CJICHBIMH WU
CIIa0OBUIAIIMMHI, MECTaX W B aJanTHPOBaHHOW (opme crnpaBouHOW HHGOPMAIMH O
pacrucaHuy y4eOHBIX 3aHITUIN; IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO
oOyuaroniemMycst He00X0IUMYIO [IOMOIIb;  BBIIYCK  aJbTEPHATUBHBIX  (OPMATOB

METOAMYECKHX MaTepHajoB (KPYMHBIA MIPUPT Wi aynuodaiiisl), HCIOIb30BAHNE
Bepcun caita ansa cnabosugsamux OBC IPR BOOKS u cnenumanbHOro MoOMIBHOTO
npunoxenuss [PR BOOKS WV-Reader (mporpamMMbel HEBH3yaJlbHOTO JIOCTyNa K
uH(poOpMallMy, NpPeJHA3HAYEHHOM J[UIi MOOWJIBHBIX YCTPOWCTB, paboTarolmMX Ha
oneparmonHoii cucreme Android u i0S, xoTopas He TpeOyeT chenuanbHO OOYYEHHOTO
acCHUCTeHTa, T.K. Joau ¢ OB3 no 3peHuto paboTaloT cO CBOMM YCTPOMCTBOM IPUBBIYHBIM
CHoco0OM, HCHOJb3ys CIEHUalbHble MITaTHbIE NPOTpaMMbl JAJs HE3pAYUX JHOAEH, C
kotopeiMu IPR BOOKS WV-Reader umeet nmoaHyro COBMECTUMOCTH);

* U1 MHBAJIUJIOB W JIUL C OTPAaHUYEHHBIMM BO3MOKHOCTSIMH 3JI0pOBBS IO CIIYXY:
HaJJIeXKallliMHU 3BYKOBBIMH CpPEICTBAMU BOCIIPOM3BEIEHNE NH(POPMALIH;

*  JUId MHBAJIUAOB U JIMIl C OTPAHMUYEHHBIMA BO3MOKHOCTSIMH 3J0pPOBbS, MMEIOIINX
HapyIIeHUs ONOPHO-ABUIATEIBLHOIO ammapara: BO3MOXHOCTb OecrnpensiTCTBEHHOTO
JocTyna oOyyaromuxcst B y4yeOHble IIOMEIIEHMs, TyaJeTHble KOMHAThl W Jpyrue
nomeneHus kadeapsl, a Takxke NpedbIBaHNEe B YKa3aHHBIX MOMEIICHUSIX.

OO6pa3oBaHre 00YYaIOUIMXCSA C OTPAHUUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBBSI MOXKET
OBITh OPraHU30BaHO KaK COBMECTHO C APYTMMHU OOY4YalOIIMMHUCS, TaK U B OTIEJIbHBIX
rpynnax Wil B OpraHu3anusx.
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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 ONTUMH3AIIMOHHBIX 3a7a4.

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 O IPOrPaMMUPOBAHUs 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 KodPpPHIueHTOB
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 HKCIIEPUMEHTA TTOBEPXHOCTHIO
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 KOMIIO3UITMOHHBIX IIJIAHOB TIPY OMUCAHUT
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 B3aUMOACHCTBUS 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€HO) 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 COCTABICHHUS MaTEMAaTHIECKOTO OIMCAHUS 00BEKTa

7. Kakume rpynmbel ypaBHEHHl BXOOIT B COCTaB  MaTeMaTUYECKOTO  OMHCAHUS

TEXHOJIOTHYECKOr0 00BEKTA?

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

9. MaremaTudeckre MOJIeTTH UACHTU(UKAIIUYA O0BEKTOB, UX MCIOIH30BAHHE B 3a/1a9axX

MPOCKTUPOBAHUA TCXHOJIOTHUCCKUX ITPOLECCOB.

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 KpuTepuio @umepa (CThioieHTa).

25. Kaccudukanus npuKkIaaHbIX TPOrpaMM IS TIAHUPOBAHUS IKCIIEPUMEHTA
26. ANTOpUTM TUTAHUPOBAHHS YKCIICPUMEHTA.

Kpurepun onenku codeceaoBaHus
- OLEHKa «3a4TEHO0» BBICTABIIETCS OOydarouleMycs, €Clid B IMpolecce cobeceqoBaHus
OH pacKpbIBaeT 10 TeMe He MeHee ueM 2/3 mH(opManuu, BiIageeT OCHOBHBIMH TEPMHUHAMH, a
OTBETHI Ha HABOSILIKE BOMPOCHI O0JIee YeM YIOBIETBOPUTEIbHBL;
- OIICHKA «HE 3a4TE€HO» BBICTABIISICTCS 00yUaloIeMycsi, €Clii B Ipolecce codece10BaHus
OH PacKpbIBaeT TeMy He Oosiee yeM Ha 1/3, a OTBETHI Ha IOMOJHUTEIbHBIE BOPOCH! BBOJSAT B
3201y XICHUE.

3. Temsl pedpepaToB

KomnrerorepHast Moienb u31enusl.

Simulink, cpena st KMUTAITMOHHOTO MOJICITUPOBAHMS

FluidSIM B MonenupoBaHUM THAPABINIECKAX CUCTEM

[{udpoBoii ABOMHUK HU3CTHS.

MeTo/1-KOHEUHBIX J1eMEHTOB. [IpuMeHeHne B MHKEHEPHBIX pacuéTax.
Ucnonb3zoBanne MATLAB B nHkeHEpHBIX pacueTax.
MopnenupoBanue MOBEAEHHUsS IOYB (TpyHTa) IpH B3aUMOAEHCTBMM C pabO4YMMM OpraHaMu
MaIlIHH.

8. MeTo/1bpI TUTAHUPOBAHUSI SKCIIEPUMEHTA.

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.



