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[Ipu paspabotke paboueil mporpamMmbl y4eOHOW MUCHMIUIMHBI (MOIYJs) B OCHOBY
MOJIOXKEHBI:

1) ®enepanbHble rocyIapCTBEHHBIE TPEOOBAHUS K CTPYKTYPE MPOrpaMM MOATOTOBKU HAYUHBIX
Y Hay4HO-TIEJarOrMYeCKUX KaJpoB B acCUPaHTYpeE (aIbIOHKTYPE), YCIOBUSAMHU UX peallu3allliy,
CpPOKaM OCBOEHHSI 3THX MPOTPaMM C yYETOM pPa3IM4HbIX (opM oO0ydeHHs, 0Opa30oBaTeIbHBIX
TEXHOJOTMI ¥  OCOOEHHOCTEH  OTHEIbHBIX  KaTEeropuil  acnupaHToB  (aJbIOHKTOB),
yTBEpKJIeHHbIe MUHHUCTEPCTBOM HayKH U BbIcIiero oopazoBanus PO ot «20» oktsaops 2021 r.
Ne 951.

2) YueOHBIii MJIaH OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl HaydHas CIenUanbHOCTh 4.3.1.
TexHonoruu, MamuHbl U 0OOPYAOBAHHME [UJIsl ArpoONPOMBIINUIEHHOTO KOMILIEKCa, 0J00peH
VYuenbim coBeToM ®I'BOY BO I'AY CeepHoro 3aypanbs ot «31» mas 2024 r. I[Tporokon No 14.

Pabouas mnporpamma y4yeOHOW IUCHMIUIMHBI (MOAYyNsl) ojgo0peHa Ha 3acelaHuM Kadeapsl
Texunueckue cucteMbl B AIIK ot AIIK ot «31» mas 2024 r. [Tpotoxomn Ne 10.

W.o.3aBenyromero kadeapoi izt A.B.Crasunknii

Paboyas nporpamma y4eOHOM TUCHUILTAHBI (MOYJIs1) 0JI00pEHAa METOIUYECKON KOMUCCHUEH WHCTUTYTa

oT «31» mas 2024r. [Ipotokon Ne 8

i
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Pa3paboruuk:
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1. [lepeuennb
COOTHECEHHBIX

MJIAHMPYEMBbIX

NPOrpaMMbl

pe3yJbTaToB
¢ IUIAHMPYeMbIMHM pe3yJIbTATAMH OCBOEHUSI 00pa3oBaTeJbHOI

Oﬁy‘lEH]{Iﬂ mo AUCHHUIIJIMHE,

3) Koo
pesyib
mama

P€3y]lbman’lbl 0CBO€HUA

Tlepeuenv naanupyemuvlix pe3yibmamos 00yuerus no
oucyuniume
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CrocoOHOCTh  TUTAHUPOBATh U
MIPOBONTH JKCIIEPUMEHTHI,
oOpabaTpiBaTh M aHAJIW3UPOBATH
pe3yabTaThI

3HaTrb: METOOBl U
IJIAHUPOBAHUS
HACCIEN0OBaHUN
YMeTrb: HCHOJIB30BAaTh CIIOCOOKI
MOJTY4YCHHS, XpaHCHHS,
uHbOpMalMY;  AHAJTU3UPOBAThH
HACCIIEIOBAHUMN.

Baanerb: mMerogamu, HporpaMMHBIMH U
TEXHUYECKUMU cpencTBamMu
COBEPILICHCTBOBAHUSI TEOPUHU, TEXHOJIOTUU U
TEXHUYCCKUX CPEACTB MEXaHHM3AIlUH CEJIbCKOTO
XO3SMCTBA

HpI/IéMBI AKTHUBHOI'O
SKCIICPUMCHTAJIbHBIX

U CpeacTBa
nepepadoTKu
pe3yIbTaThI

P-11

CriocoOHOCTh U YMEHUE TPUMEHSITh
3HAHHA COBPEMEHHBIX METOIOB
UCCIICIOBAHUM

3HaTh: MeTOIbl W OpUEMBI  aHAIM3a U
IIOCTAaHOBKM 33J]ay HUCCIIeIOBaHUs Hauboiiee
aKTyaJIbHBIX MPOO0JIEM; METO/Ibl IUIAHUPOBAHUS U
IIPOBEJCHMS DKCIIEPUMEHTA

YMeTb: NpPOBOIUTH aHAIM3, CAMOCTOSITENILHO
CTaBUTh  33Jayy MCCIElOBaHMs  Hauboiee
aKTyaJIbHBIX MPOOJIEM, UMEIOIUX 3HAYEHHE IS
MEXaHU3ALHH CEJIBCKOTO XO035ICTBA,
IUIAHUPOBATh HKCIIEPUMEHT U OCYIIECTBJIATH €TI0
Ha MPaKTHUKE

Bnagers: meronammu u npuéMaMu aHanuza U
IOCTAaHOBKM 33Ja4 HUCCIIEZIOBaHUS Haumboiiee
aKTyaJIbHBIX MTPOOJIEM; METOIaMH TIIIaHUPOBAHUS
Y IIPOBEACHUSI DKCIIEPUMEHTA

P-12

CrocoOHOCTE K
NEeITEIbHOCTH Ha OCHOBE
CUCTEMHOTO  IIOAXO0Ja, YMCHHE
CTPOUTh M HCIIOJIb30BaTh MOJAETH
JIA OIIMCAaHUA U HpOFHOSHpOBaHI/Iﬂ
pa3IMYHBIX SIBJICHUH,
OCYHIGCTBJ'I?[TB nux KaHCCTBCHHBIﬁ n
KOJIMYECTBEHHBIN aHaIU3

MPOEKTHOMN

3HaTh: OCHOBBI ~ CHCTEMHOI0  MOJAXO0Ja,
MaTeMaTU4YeCKue MOJEIU [JI OIMCAHUSA U
COCTAaBJICHHA ITPOTHO30B PA3JIMYHBIX SIBJIEHUU B
arpOMH)XEHEPUHU, KPUTEPUM OLIEHKH KadecTBa
pe3yJIbTaTOB HAYYHBIX HCCIICIOBAHUI

YMersb: pacCUMTHIBATD ONTUMAJIbHBIE
mapaMETphI TEXHOJIOTHYCCKUX YCTaHOBOK,
CPEICTB KOHTPOJIA u YIIPaBJICHUS
TEXHOJOTHYECKUMH IPOIECCAMH, UCIOIb30BATh
NPUKIAJHBIE  TNPOrpaMMbl I pacyera,
IIPOCKTUPOBAHUA u YIIpaBJICHUA
TEXHOJOTUYECKUMU MPOLECCAMU B
CEJbCKOXO035MCTBEHHOM MPOU3BOJICTBE
Baagerb:  HaBblKaMM I ONPEACICHUSA
MapaMeTPOB TEXHOJOTHYECKHUX MPOILIECCOB U
Ka4yeCcTBa MPOAYKLHMH CEIbCKOXO35UCTBEHHOIO
MPOM3BOACTBA,  CPEACTBAMH  KOHTPOJA  H
yIpaBIeHHUs, OCHOBaMHU JJsi cOopa W aHamm3a
HUCXOOHBIX JaHHBIX pInIb pacucTa n
MPOEKTUPOBAHUS TEXHOJIOTMYECKUX YCTAHOBOK C
IIOMOIIIBIO MPUKJIATHBIX NHXXCHCPHBIX
IIPOrPAMM.




1. MecTo THCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

JucuuminHa 0Oa3upyercss Ha 3HAHUAX, IMOJYYEHHBIX B XOJE€ OCBOCHMs YydeOHOMU
OporpaMMbl IO JWCHUIUIMHAM TNpd OOyYeHHH Ha YPOBHAX BBHICIIETO OOpa3oBaHUS —
OakanaBpuaT, MarucTparypa.

JlanHast QUCHMIUIMHA OTHOCUTCS K BAapUATUBHOW 4YacTH (JUCLMIUIMHBL IO BBIOOpPY)
6moka 1 «/lucuuniusby  yd4eOHOro IUIaHA IOJATOTOBKM — aCHHMPAHTOB  HAay4HOM
cnenuanbHocTd 4.3.1. TexHosoruu, mMamMHel U 00OpYyIOBaHUE UIsl arpOIPOMBIIUIEHHOTO
KOMILJIEKCa.

Jucnunimna uyyaeTcst Ha 2 Kypce O4HON (opMbl 00yUEHHUS.

2. O0beM JUCHMIIIMHBI U BU/IbI Y4eOHOH padoThI

OO011ast Tpy1I0eMKOCTh TUCHUIUTHHBI cocTaBisieT 108 yacos ( 3 3a4eTHBIX SAMHUIL).

Bun yuebnoit paboTsl ®opma 0OyueHus
ouHas
AynutopHble 3aHATHS (BCETO) 94
B mom uucne: -
JlekumoHHOrO THITA 36
[IpakTHueckue 3aHATUS 18
CamocTosTenpHas padboTa (Bcero) 94
B mom uucne: -
[TpopaboTka MaTepuaa JCKIUH, 27
MOJITOTOBKA K 3aHATHSIM
CaMocToATeIbHOE H3yYEHUE TEM 9
Pedepar 18
Bua npoMexyTO4HOM aTTecTaluu: 3a4eT
OO61as TpyJI0€MKOCTb:
4acoB 108
3aUETHBIX €TUHUIL 3

3. Conep:xkaHue TUCHUILIMHBI
3.1. Conep:xanue pa3ae0B TUCIHUIIIUHBI

HaumenoBanue paznena
JUCIHUILINHBI

Coneprxanue pazaena

OOu1re BOIPOCH TEOPUU
MO/ICTTHPOBAHHSI

[Tonsatue obbekra u ero Mojenu. Kiaccuduxanus
moneneit. [lonstue wmaremaruueckoit wmogenun (MM).
AKCHOMaTH4eCKOE U KOHCTPYKTUBHOE ompenencHuss MM.
DopmBbI MPEACTABIEHUS MM. Knaccudukanms
MaTeMaTHYeCKUX Mojenel, o0JacTh UuX MpPUMEHEHHs.
Marematnueckue MOJIENH COCTOSIHMS 00BEKTOB.
Omnepangpl. OTHOmIEHMs. OCHOBHBIE THUIIBI IPOCTPAHCTB,
obrmacTh uX TNpuUMeHeHUs. MaTtemaTuueckue MOJeNnu
HBOJIIOIMM COCTOSIHUM, UX KJIacCH(HKaIMs, CBONCTBA,
o0nacTi npuMeHeHus. iIMuTanmonHble MOAEIIH.

Metoauka
MoJielIed

COCTaBJICHUA

OCHOBHBIE 3Tanbl MATEMATUYECKOTO MOJIEITUPOBAHMS
[Ipumep cocTaBIeHHSI MATEMATUYECKON MOJIENTA COCTOSIHUSA
o0BekTa

Onucanne o0bekTa  MojenupoBaHus.  Mpeanmzanus
oo0bekTa. Iloctpoenne MM. HccnenoBanue mpocTpaHCTBa
COCTOSIHMI. 3aKOHOMEpPHOCTH, JEHCTBYIOIIME B 00JacTH
MPUMEHEHUS

Mozaenud.  Maremaruueckas

¢dbopmynupoBKa THX




3aKOHOMEPHOCTEM. KauectBennoe HCCIIEI0BAHNE
MaTeMaTU4YecKux Mojenei. [IpuMeHeHne cCOBpEMEHHOIO
I10.
3. | Pemenue 3amau CrpyKTypa ONTUMHM3ALUOHHBIX 33]a4
ONTHMHU3ALHH OnTumuszanus 3aaad Mpu JUHEHHOM MpPOrpaMMHUpPOBaHUU.
OnTumusanus 3aaq npu HEJIMHEHHOM
IPOrpaMMHUPOBAHUH. Anrmpokcumanus JTAaHHBIX
BBIYHCITUTEILHOTO M HATYPHOTO
HKCIIEPUMEHTOB PErPECCUOHHBIMU 3aBUCUMOCTSIMU
[IpencraBineHne pe3ynbTaToB dKCIEepuMeHTa (JIF000TO
BBIUMCIUTENILHOTO WM HAaTypHOTO)  IMOBEPXHOCTHIO
OTKJIMKA TIPU
ONTUMM3AINH OOBEKTOB HUCCIIEJOBAHUS
Craructudeckast 00paboTKa pe3yabTaTOB IKCIIEPUMEHTA
AHanu3 pe3yiabTaToB IKCIEPUMEHTA IO PErPecCUOHHBIM
YpaBHEHUSIM
4. | IlpukiiagHbie aCTICKTHI Hcnonp30BaHWe TBEPAOTSIBHBIX MOJCICH JJICMCHTOB
npuMenenuss MKO KOHCTpyKuui c¢/x wmammH. Ilpumenenune CAIIP nans
(MeTo1a KOHEYHBIX MOCTPOCHHUS MOJICTICH PabOUNX OPTaHOB C/X TEXHUKH.
3JIEMEHTOB) MonenupoBanue HaNPsHKEHHO-1e(OPMUPOBAHHOTO
COCTOSIHMS DJIEMEHTOB KOHCTPYKIU.
5. | Umurannonnoe [TocTpoeHre UMUTALIMOHHBIX MOJIENIEH CIIOKHBIX CHCTEM.
MOJICTTUPOBAHUE MonenupoBaHue B TUAPO-TA30 TUHAMUKE.
MonenupoBaHue MoBeAeHUs Chlllydux cpel. [Ipumenenue
coBpeMeHnHoro [10.
3.2. Pa3aenpbl AUCHMILUINHBI U BUABI 3aHATHIH
ouHasi popma 00ydIeHHUS
Ne H IIpakTnu. Bcero
o/ AMMEHOBAHHE PA3/IeNIa TUCIHUILINHBI Jlekuun SAHSITHS Cp Yac.
1. | OGmue BOIIPOCH TEOPUU MOAETHUPOBAHNUS 4 2 4 10
2. | Meroauka coctaBiaeHus MOJEIIEH 8 4 8 20
3. | Pemenue 3a1a4 onTuMU3aIun 8 4 8 20
4 [Tpuknanueie acnekTsl npuMeHenuss MKO 8 4 6 18
' (MeTO/1a KOHEYHBIX DJIEMEHTOB)
5. | IMuTanmoHHOE MOJEIUPOBAHHE 8 4 10 22
6. | UemuBuayansHOe 3ananne (Pedepar) 18 18
Hroro 36 18 54 108
3.3. 3aHATHSA NPAKTHYECKOI0 THIIA
TpynoeMKocTh
Ne /] Ne paszena Tema py}l(qac)
JVCIATUTHHBI
OuHas
1 2 3 4
1. | Pazmen 1 Tabnuunbie POPMBI IPEACTABICHHS MATEMaTUHIECKUX
Moseneil. I'papudeckue Gpopmbl peacTaBieHus 2
MaTEMATUUECKUX MOJENIEH.
2. | Paznen 2 JluddepeHumanbHble ypaBHEHHS IPH
MOJICTTUPOBAHUH IPOIIECCOB U cucTeM. UnclieHHbIe 4
METO/TBI.
3. | Pa3nen 3 MeTopl pemeHus 3a1a9 ONTHMHU3AIINAH. 4
MHOroKpHUTEpHAIbHBIE 3a/1a4H.




4. | Pazgen 4 TBepaorenbHOE MosieTupoBanue. Pacuer 4
HaIpsHKEHHO-1eGopMupoBaHHOTO cocTtosiHus MKD.

5. | Pazgen 5 MoienrpoBaHue IHIPaBIMUECKUX CUCTEM 4
nporeccoB. MoaeanpoBaHHe CHIITyYHX Cpel.

Uroro: 18

3.4. IlpumepHasi TeMAaTHKA KYPCOBBIX IIPOEKTOB (PadoT)
He npedycmompeno OINOII.

4. Opra"nu3amnus caMoCTOsITeJIbHO padoThI 00yYAIOIIUXCSI 110 TUCIUTLIHHE

4.1. Tunbl caMOCTOSITEILHOM PadOTHI 1 €€ KOHTPOJIb

Tun camocTosTebHOM padoThl | Dopma 0OyueHUs Tekymunii KOHTPOJIb
O4Hasd
[TpopaboTtka maTepuana JIeKIHii
pop p T 27 TECTUPOBAHUE

nOoATOTOBKA K 3aHATUAM

CaMocTosATeIbHOE H3yYEHUE TEM 9 TECTUPOBAHUE
UM coOece0BaHue
Pedepar 18 3aluTa
BCEro YacoB: 54

4.2. YyeOHO-MeTOAMYeCKHEe MATEPHAJIbI VIS CAMOCTOSITEIbHOI padoThI:

1. llypun, K. B. [lnanupoBanue u opraHuzaius dKcrepuMeHTa: ydeOHnoe mocobdue / K.
B. Ulypun, E. K. Bonkosa. — Cankr-IletepOypr : Jlans, 2022. — 336 c. — ISBN 978-5-8114-
0875-8. — Tekcr : anexkTpoHHblld // JlaHb © 31eKTpOHHO-OMOMMOTE4Has cuctema. — URL:
https://e.lanbook.com/book/230288 (mara o6pamenus: 01.07.2023). — Pexum goctyma: s
ABTOPH3. MOJIb30BATEIICH.

4.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITE/IbHOE H3YUEHHE:
Pa3zgea Nel
Hcnonp3oBanne CTaTUCTUYECKON WHPOpMaUu Tpu MozeaupoBaHuu. CTaTUCTUYECKUE U
TEOPETUUECKUE MOJENH IPOIECCOB, BBIMOJHIEMBIX CEIbCKOXO35SHCTBEHHBIMA MalluHAMU M
000pyIOBaHUEM.
Pa3zgen Ne2
VYpasuenue Jlarpanxa 2-ro pojia B UCCIEAOBAHUN JUHAMUYECKUX MPOIIECCOB
Pa3zgen Ne3
Pa3paboTka GpyHKIMOHATBEHOM CXEMbI MPOEKTUPYEMON MAIIUHBI.
Pa3znen Ned
MeToIbI OIIEHKH JUHAMHAYECKUX cBOMcTB MKD.

5.3. Tembl pedepaTtoB:
KommnbrotepHas MoJenb U3AEIHs.
Simulink, cpena 11 UMUTAITMOHHOTO MOJICTUPOBAHHSI
FluidSIM B MonenipoBaHuy THAPABINIECKUX CHCTEM
[{udpoBoii ABOWHUK U3IEIHUS.
MeTtoa-KoOHEUHBIX AIeMeHTOB. [IpMeHeHNe B MH)KEHEPHBIX pacuérax.
UcnonszoBanne MATLAB B nH)XeHEpHBIX pacyeTax.
MogenupoBaHue MOBEJACHUS TIOYB (TPYHTA) MPH B3aUMOJCHCTBUU C pabOYUMH OpraHaMu
MaIluH.
8. Metobl INIaHUPOBAHHS SKCIIEPUMEHTA.
9. Busyanusanmus B MH)KEHEPHBIX pacueTax.
10. OnTumanbHOE MPOEKTUPOBAHHE

NooabkowdE

6. @OH OLEHOYHBIX CPeICTB VISl NMPOBeJIeHUs MPOMEXKYTOYHOH aTTecTaluM
o0y4yaummxcs Mo AUCHUILIHHE



6.1

Hepeqem, PE3yJabTAaTOB OCBOCHUSA TUCHUIIJIMHBI U OIICHOYHBIC CPEACTBA

Kon pesynbrara

Ilepedens mIaHUPyEMBIX
pe3yNbTaTOB OOYUEHHS 110 TUCIIUTUINHE

HaunmenoBaunue
OLICHOYHOT'O CPEJICTBA
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3HaTh: METOAbl U MNPUEMBI AKTUBHOIQ
[JIAaHUPOBAHUS AKCIEPUMEHTAIbHBIX
MCCIICIOBAHMH

YMeTh: HCIOJIb30BaTh CIOCOOBI M CPEJICTBY
[1OJIyYECHHUS, XpaHeHus, nepepadoTKy
nHpOpMaluK; aHAIM3UPOBATh  PE3YJIbTaTh]
MICCIICIOBAHUM.

Baanerb: MeTogaMu, NpOrpaMMHBIMU U
TCXHUYCCKUMHU CpeI[CTBaMI/I
COBEPIICHCTBOBAHUS TEOPUH, TEXHOJIOTHUH U
TCXHUYCCKUX Cpe[[CTB MEXaHU3alnuun
CEJIbCKOI'0 X03sMCTBA

Tect

P-11

3HaTh: MeTOABI M HOpUEMBI aHaAIUW3a U
[IOCTAaHOBKM 3a/1ad MCCJEI0BaHUsA Hauboied
AKTyaJIbHBIX [TPOOJIEM; METO/1bI IJIAHUPOBAHNS]
U IPOBEJCHUS DKCIIEpUMEHTA

YMeTb: IPOBOAUTH AHAIM3, CAMOCTOATEIbHO
CTaBUTh 3ajlauy HCCleAoBaHUs HauboJeg
AKTyaJIbHbIX MPO0JieM, HMEIOLUX 3HAYEHUQ
JUIsL  MEXaHW3aluu CEJIbCKOro  XO3sHCTBa,)
[JIAHUPOBATh IKCHEPUMEHT U OCYLIECTBIIATH
€ro Ha NIPaKTUKE

Baagers: MmeTogamu U mpuéMaMy aHanusa u
[I0OCTAaHOBKH 33]1a4 MCCclIeI0BaHus Hanboiiee
AKTyaJIbHBIX ITPOOJIEM; METOJaMHU
[JIAaHUPOBAHMS U IPOBEACHUS DKCIIEPHMEHTA

Tect

P-12

3HATB: OCHOBBI CHCTEMHOIO  IOJIXO[a,
MaT€MaTHYECKUE MOJEIN I OIUCAaHUA W
COCTABJICHUS MPOrHO30B PAa3JIMUHBIX SBJICHUY
B  arpOMHXXEHEPUH, KPUTEpUU  OLICHKY

KadyecTBa pe3yJIbTaToB HaYyYHbIX|
MCClIeIOBaHNH

YMeThb: pacCUUTHIBATD ONTUMAJIbHBIE
nap aMeTpI)I TCXHOJIOTUYCCKUX yCTaHOBOK,
CpPENCTB KOHTPOJIA u yIpaBJICHUS]
TCXHOJIOTUYCCKUMHU HpOHCCCﬂMI/I,

HCIIOJIb30BATh MPUKIIAJHBIE TPOTPAMMBI ISt
pacuera, TPOEKTHUPOBAHUS U  YNPABJICHUS
TEXHOJOTUYECKUMU MpOLECCAMU B
CEJIbCKOXO035CTBEHHOM MPON3BO/ICTBE
Biiagerb: HaBbIKaMU JJIS1 ONIPEACIICHUS
[MapaMeTPOB TEXHOJOTUYECKHUX MPOLIECCOB U
Ka4yeCTBA NMPOAYKLIHMH CETBCKOX035MCTBEHHOIO
[MPOU3BOJICTBA, CPEICTBAMU KOHTPOJIA U
yIIpaBIeHUS, OCHOBaMH JJIsl cOOpa U aHalu3a
MCXOJHBIX TAHHBIX JIJIS1 pacyeTa u
[MPOEKTUPOBAHUSI TEXHOJOTMYECKHUX
YCTaHOBOK C TTOMOIIBIO TPUKJIATHBIX

MHXXCHCPHBIX ITPOTrpaMM.

Tect




6.2. llkaga oneHuBaHUA

HIxaJjia oueHUBaHKMS TECTUPOBAHMS HA 3a4eTe

06 BBLINOJHCHHUA 3aJaHUA Pe3yabTar
50 -100 3a4TEHO
meHnee 50 HE 3a4YTEHO

6.4. TunoBbie KOHTPOJIbHbIE 3aIaHUS WJIM HHbIE MAaTePUAJIbI:
VYka3ansl B npuioxenuu 1.

7. IlepeyeHb OCHOBHOI M JONMOJHMTEJLHOH Y4eOHOI JHMTepaTypbl,
HEe00X0AUMOii VISl 0OCBOCHHS 1M CIHMIIIHMH

a) OCHOBHas JUTEpaTypa:

1. BepecroBa, C. A. Martemaruueckoe MOJCIMpOBaHHE B HHXeHepuu . yueOHuk / C. A.
bepectroBa, H. E. Muctopa, E. A. MuTtiomos. — Ekarepunbypr : Yp®@VY, 2018. — 244 c. —
ISBN 978-5-7996-2499-6. — Tekcr : anekrponHbiid // JlaHb @ 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/170101 (mara obpamenus: 01.07.2023).

2. XpamemnH, A. B. MozenupoBanue B arpouHXeHepur : yueOHoe mocobue / A. B. XpamemuH.

— Wxesck : MbkeBckas [CXA, 2019. — 46 c¢. — Tekct : ayekTpoHHbI# // JIaHb : 3JI€KTpOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/178015 (mara oOpateHus:
01.07.2023).

0) TOTIONHUTENbHAS IUTEPATypa

1. bemsixoBa, A. HO. UMuTtanmonnoe mojenupoBanue : yueOHoe mocooue / A. 1O. benskosa. —
Upkytck : Upkyrckuit 'AY, 2020. — 120 c¢. — Tekcr : anekrponsslit // JIaHb : 31€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/183493 (mata oOpamieHwus:
01.07.2023). — Pexxum gocTtyna: Ajsi aBTOPH3. MOJIb30BaTENCH.

8. Ilepedensn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOI CeTH
«HHTepHeT»

https://elibrary.ru/; - nay4unas 31ekTpoHHas OUOIHOTEKA
http://www.exponenta.ru/; - o6pa3oBaTe/bHbII MATEMAaTHUSCKUI CalT
http://www.twirpx.com/files/special/forest/ (3nexrponnas oudarorexa «T»);
http://www.e.lanbook.com (M3xarenbctBo «Jlaub);
http://www.iprbookshop.ru (OBC «Iprbooksy).

9. MeTtoauueckue yKazanus 1Jisl 00y4arOIIUXCS M0 OCBOEHHIO THCIIUTITUHBI

Kapanrun, B. II. O6paboTka 3KcriepMMEHTAIbHBIX JaHHBIX: yuyeOHoe mocobue / B. II.
Kapanrun, C. ®@. Enenkas. — Owmck : OMI'TY, 2018. — 48 ¢. — ISBN 978-5-8149-2603-6. —
Tekcr: omextponneii /[ JlaHb:  snekTpoHHO-OMONMMoOTewHas cuctema. —  URL:
https://e.lanbook.com/book/149107 (mata obpamienus: 01.07.2023). — Pexum goctyna: mms
aBTOPU3. MIOJIB30BATENEH.

10. MepeyeHb HHPOPMAIHOHHBIX TEXHOJIOTHIi

1. Onepanunonnast cucrema Windows,
2. Iaker npukiagueix nporpamm MSOffice,
3. Mathcad Education - University Edition,
4. Komnac 3D
11. MaTepuajabHO-TEXHHYECKOe o0ecneyeHne TUCHUILTHHBI


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

KommbroTepHslii Ki1acc, 000pyA0BaHHBIN CPeCTBAMU MYJIbTHMEIHA U HEOOXOAUMBIMU
IporpaMMaMu JUls IPaKTUYECKUX padorT.

12. OcoGeHHOCTHM OCBOEHHMS] JUCHUILUIMHBI JUIA HMHBAJIWAOB W JHI C
OrpaHHYeHHBIMH BO3MOKHOCTSIMU 3/10POBbSI

OOyyenne oOyyarOUMXcd C OrPAaHUYEHHBIMU BO3MOXKHOCTSMHU 370POBbSl IPH
HEOOXO/IMMOCTH OCYIIECTBIISICTCSI Ha OCHOBE aJalTHPOBAaHHOW paboueil mporpaMmsel ¢
UCIIOJIb30BAaHUEM CIICIMATIBHBIX METOJOB OOYy4YeHHMs] U AUJAKTHYECKUX MaTepHalioB,
COCTaBJIEHHBIX C YYETOM OCOOCHHOCTEH NMCUXO(PH3UUYECKOTO PA3BUTHUS, WHAWBUIYAITbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 3[JOPOBBS TAKUX 00ydaromuxcs (00yJaromerocs).
B mensx ocBoeHust yd4eOHON mporpaMMbl AMCUMIUIMHBI WMHBAIHIAMH M JIMLAMH C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 37J0POBbSI 00ECIIEUNBACTCS:

* IS MHBAJHUIOB U JIUI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI 110 3PEHHIO:
pa3MerieHue B JIOCTYHNHBIX JJid OOYyYaroIIMXCs, SBJISIOUIMXCA  CJENbIMH WM
CJIa0OBUIAIIMME, MECTaX M B aJalTUPOBAHHOHN (hopMme crpaBoyHOU MH(OpMAIMH O
pacnucaHuy y4eOHbBIX 3aHATHH; MPUCYTCTBUE ACCUCTEHTa, OKa3bIBAIOIIETO
oOyuaroniemMycst He00X0IUMYIO0 IIOMOIIlb;  BBIIYCK  aJbTEPHATHBHBIX  (HOpMaATOB

METOJUYECKUX MaTepHaoB (KPYHMHBIA MWIPU(PT WK ayauoQailsibl), UCIIOIb30BaAHHIE
Bepcun caita st cnaboBumsanmx OBC IPR BOOKS u cnemumansHOro MOOMIIBHOTO
npuwiokernus IPR BOOKS WV-Reader (mporpaMmbl HEBH3yallbHOTO JOCTyNa K
uH(poOpMallMy, NpeJHA3HAYEHHOM [UIsi MOOWIBHBIX YCTPOMCTB, palOTaloIIKUX Ha
oneparuonHoii cucreme Android u 10S, koTopas He TpedyeT cheruaibHO O00Yy4EeHHOTO
accucrenTa, T.K. moau ¢ OB3 mo 3peHnro paboTaloT CO CBOMM YCTPOKWCTBOM HPHUBBIYHBIM
CrocoOOM, HCIIONIb3Yysl CIELMATbHBIE INTATHBIE MPOTPAMMbl ISl HE3pSUYHX JIIOJEH, C
kotopeimu IPR BOOKS WV-Reader nmeer moHy0 COBMECTHMOCTD);

*  JUI1 MHBAJIUJOB U JIMIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBS MO CIYXY:
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEACHNE HH(POpMAIUH;

*  JUI1 WHBANUAOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSMHU 310POBbS, MMEIOUINX
HApyIICHUs OIOPHO-IBUTATEIBHOTO ammapaTa: BO3MOXKHOCTh OECHpEensTCTBEHHOTO
Joctyna oOydaromuxcsi B ydeOHble TIOMEIIEHUs, TyaleTHble KOMHAaTbl W JApyrue
noMenIeHus Kadeapsl, a TaKkKe MpeObIBaHNE B YKa3aHHBIX MOMEIICHHUSX.

OO0pa3oBaHre 00YyYarOLIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 370POBBS MOXKET
OBITHh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMH OOYYalOMIMMHUCS, TaK U B OTACIBHBIX
rpynmnax Wik B OpraHu3alusx.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPHUAJIBI OHEHKH
3HAHMIi, YMeHMii, HABBIKOB U (/M) ONBITA JeATEIbHOCTH, XapaKTepHU3yIoLIue 3TaNbI

(¢opmMupoBaHus pe3yJibTATOB B NpoLecce 0CBOCHHUS THCIUIIIUHbI
MOAEJNPOBAHUE TEXHOJIOTHYECKUX ITPOLHECCOB B ATPOUHX XEHEPUU

1. Bompocsl k 3a4eTy

HaumenoBanue Bomnpocsr
pe3yibTaTa OCBOCHHUS
P-7 CnocobnocTh 1. AKCMOMaTHYEeCKOE U KOHCTPYKTUBHOE OTPECIICHHS
IUIAHUPOBATh U MaTEeMaTHYECKON MOJIENH.

MIPOBOJIUTH 2. CiocoObl mpeCcTaBleHUsI MAaTEMATUYECKUX MOJIeIEeH.
JKCIIEPUMEHTBI, 3. Cucrema TMHEHWHBIX anreOpanveckux ypaBHEHHH. MeTonuka
o0OpabaTsIBaTh U pElIeHUs CUCTEM JIMHEHHBIX alireOpandyeckux ypaBHEHUH C
aHAJIN3UPOBATh MOMOIIIBIO0 CUMILIIEKC-TA0IIHII.

pe3yabTaThl 4. ®opmanuzanus coctaBieHus AudPepeHuanbHbIX YpaBHEHHH

OTBICKAHUS SKCTPEMAIIBHBIX TOUEK B CIy4yae 3a/ladyll HEeJIMHEHHOTO
IIPOrpaMMUPOBAHUS C IBYMsI IEPEMEHHBIMU. AJITOPUTM PELICHHUS.
5. MaremaTudeckue MOIeNId COCTOSIHUSL 00BEKTOB. OnepaH/Ibl.
OCHOBHBIE THUIIBI IPOCTPAHCTB CYLIECTBOBAHHS OOBEKTOB.
Oco0eHHOCTH UX OIHUCAHMUSL.
6. Metoa MHoxuTenel Jlarpanxa /i pereHus 3agay
HEJIMHEWHOT 0 MPOrpaMMHUPOBaHUs Ha IPUMEPE 3a7auu C IBYMs
NIePEMEHHBIMH.
7. Cucrembl JIMHEHHBIX anreOpandeckux ypaBHeHUH. CriocoObl
3agaHus. MarpuuHoe 3aanue. JlomyctuMble mpeoOpa3oBaHus 1
METOBI peIICHUSI.
8. MeToauka YMCICHHOTO PeLIeHNs OOBIKHOBEHHBIX
Qg depeHIranbHbIX YPaBHEHUH IEPBOTO MOPSIKA.
9. O6mas MeToIMKa pelieHus 3a1a4 HeTMHEHHOTO
porpaMMHpOBaHus. AropuT™ pemienus. Hegocrarkm.
10. Cratuctuyeckast 00paboTKa pe3ysbTaTOB SKCIIEPUMEHTA MPH
MCI0JIb30BAHNUY OJMHOMUHAJIBLHOTO MOJIETUPOBAHUS.
P-11 Cnoco6nocth u | 11. OcobeHHOCTH 3aa4 HEMMHEHHOTO TPOrPaMMHUPOBAHHUS.
ymenue npuMeHatbh | 12. OcHoBHbIE TpeOOBaHUS K aITOPUTMaM 3a]1a4 MOJIETUPOBAHHUS
3HaHMS COBpeMeHHbIX | 13. DBOIIOIMU COCTOSHUH. AITOPUTMBI CAMOOPTaHU3ALIUH U
METOJI0B CaMOHACTPOMKH.
HCCIIETOBAaHUI 14. Cnoxusie cucteMbl. CUCTEMHBIN aHAIN3, TEOPUS CUCTEM U

CHCTEMHBIN TOJXOI.

15. CtpykTypa ONTUMHU3ALIMOHHBIX 33/1a4.

16. LlenenanpaBieHHOCTh 3JIEMEHTOB CIIOKHBIX CUCTEM.
@yYHKIIMOHAIBHBIE CBOMCTBA 3JIEMEHTOB CUCTEM.

17. Ucnonbp3oBanne METOAUKHA OMUCAHNS 0O0BEKTOB MOJIHHOMAMU
BTOPOH CTENEHU IPU ONTUMU3ALMH UCCIIETYEMbIX ITPOIIECCOB.
[ToHsATHE O «3BE3IHBIX» TOYKAX MPOCTPAHCTBA HE3ABUCUMBIX
MepEMEHHBIX.

18. CtpykTypa ONTUMHU3ALMOHHBIX 3a/1a4.

19. Oco0GeHHOCTh MAaTEMaTHIECKOTO MOIEIINPOBAHUS
(YHKIIMOHUPOBAHUS CIIOKHBIX CUCTEM.

20. AnropuT™ ACHCTBHIA UCCIIEIOBATENS TIPH ONTHMH3AIHH
MHOT0()aKTOPHBIX 3aBUCUMOCTEH METOJJIOM KPYTOT'O BOCXOXKJICHHS.
21. Meton mHOXUTeIel Jlarpanka JUIs penieHus 3a/1a4
HEJIMHEIHOT 0 MPOrpaMMHUPOBAaHUS Ha IPUMEPE 3a7auH C ABYMS
MIepEeMEHHBIMH.
P-12 CnocoOHOCTh K | 22. DKcriepUMEeHTalbHbIE (HATYPHbIE U BHIYUCIUTEIbHbIE) TIIAHBI
MPOEKTHON MHOT'0()aKTOPHOTO aHAIIU3A.




JEATEIIbHOCTH Ha
OCHOBE CUCTEMHOI'O
oAX0/a, YMEHHE
CTPOUTH U
HCII0JIb30BaTh MOJEIHN
JUISL ONIMCAHUS U
MIPOTHO3UPOBAHUS
pa3IMYHbBIX SBJICHUH,
OCYLIECTBIIATh UX
KaueCTBEHHBIN 1
KOJIMYECTBEHHBII
aHanus3

23. OOmas MeToauKa onpeaesieHust K03 OUIIMEHTOB
PErpecCuOHHOTO

24. YpaBHEHHS U BBIYUCIICHUS JUCTICPCHH.

25. Ouenku K03(h(HUITUEHTOB PETPECCHOHHOTO YPAaBHEHUSI.

26. PerpeccnoHHbIC 3aBUCUMOCTH MHOTO(aKTOPHBIX
HCCIIE0BAHUM.

27. TlnaHpl MHOTO(AKTOPHOTO aHAJIN3A U TUTAHBI U3YYCHUS
MOBEPXHOCTHU OTKJIMKA.

28. IlpencraBieHue pe3yIbTaToOB IKCIIEPUMEHTA TIOBEPXHOCTHIO
OTKJIMKA MPH ONTUMHU3AIUN MHOTO(AKTOPHBIX 00BEKTOB
WCCIICIOBAHMS.

29. YcioBue ONTUMU3AINN B3aUMOJCHCTBHS C.X. MAITHHBI C
oOpabaTbIiBaeMbIM MaTepuasioMm B coctaBe MTA B cityuae Haimuuust
YIPYIOM CLICTIKU.

30. Mcnonp30BaHNEe KOMIO3UIIMOHHBIX IJIAHOB TPU OMUCAHUU
apaMeTPOB ONITUMHU3AINH UCCIIETYEMBIX IIPOIIECCOB MOJTUHOMAMHU
BTOPOU CTEIIECHH.

31. YcrnoBue onTUMU3AINY B3aUMOJCHCTBHS C.X. MALTHBI C
oOpabaTbiBaeMbIM MaTepuaaoM B coctaBe MTA B ciydae HaaTu4us
YOPYTOW CLIETIKH.

32. CocraBieHne MaTeMaTUYeCKOi MOJETH B3aUMOACHUCTBUS C.X.
MaIlIMHBI ¢ 00padaThIBaeMbIM MaTepuaioM B coctae MTA.

33. IlpuHnmnuanbHas cxema rmpeoopa3oBaHus HArPYKEHUS C.X.
MaIllMHBI, MAITUHHO-TPAKTOPHOT'O arperara.

Kputepuu onenku 3auyera

- «3a4TCHO» BBICTABIIICTCS CTYJICHTY, €CIIU 3a TecT HaOupaeT 6osee 50 6amioB;
- «HE 3a4TEHO» BBICTABIISIETCS CTYJCHTY, €CIIU 3a TecT HabupaeT MeHee 50 6aos.

agrwbdE

2. Bompocsl 1151 codece1oBaHMsI

Yro Takoe TeXHOJIOTHYECKHUH MpoLecc.

Uro Takoe MOJIeIMPOBAaHIE TEXHOJIOTUYECKOIO Mpolecca.
UTo Takoe ONTUMHU3aLUOHHAS MOJEIIb.

Uem oTnuyaeTcsi ATMHAMUYECKAsi MOJICNIb OT CTAaTHYECKOM?.

B  kakmx ciuydasx ~OpHUMEHsAETCS ~ MareMaTH4ecKoe  ONHMCaHue  Ha
AKCIIEPUMEHTAIbHBIX TaHHBIX (AMIHUpPUYECKast MOJEIb)?
6. Ilepeuncnure METOMBI COCTABICHUSI MATEMATHYECKOTO ONMCAaHHUS 00BEKTa
Ipynnsl  ypaBHEHMH  BXOJIT B  COCTaB  MaTeMaTHYECKOIo

7. Kaxkue

TEXHOJOTMYECKOr0 00BbeKTa?

8. Ha3zoBuTe OCHOBHEIE CTaguu IMOCTPOCHUA MaTeMaTH4eCKOM MOAEIN TEXHOJIOTHYECKOTO

oOBeKTa.

9. MaremaTnueckue MOJIeNH UACHTU(DHUKAIIMY 00BEKTOB, UX HCIIOJIb30BAaHUE B 3aauax
IPOEKTUPOBAHUS TEXHOJIOTMUECKHUX IPOIIECCOB.

10. Ponb MozmenupoBaHus B HAyKe U TEXHHKE.

11. AnexkBaTHOCTH MOJEIIEH.

12. TIpuHIUIBI TOCTPOEHUS MOJIENIEH.

13. Kaxkwe BBl ypaBHEHHI OBIBAIOT.

14. Meron Jlarpanxa.

15. CucreMHBII DOIXO.

16. CroxHble (hakTOpHBIE IIAHBI.

17. Croxactnueckast MOJEIb.

18. 3HaveHue TepMUHA «PErPECCHOHHAS 3aBUCUMOCTb.
19. dakropsl, BAUSIONINE HA U3MEPSIEMbIE PE3YIbTATHI.
20. Yro Takoe mucrepcus.

21. Tunote3a 0 paBEeHCTBE JTUCTICPCHH.

22. Yto Takoe MHTEPIONIALHS.

OCHOBC

OIIMCaHuA



23. OreHka KayecTBa perpeCCHOHHON MOIEH

24. ®opmyibl Berancienuit no kputepuio @umepa (CTeiofeHTa).

25. Knaccudukanus npukiIaaHbIX TPOrpaMM IS TUTAHUPOBAHUS SKCTIIEPUMEHTA
26. ANropuT™M IUIAHUPOBAHUS SKCIIEPUMEHTA.

Kpurepuu ouenku codecenoBanus
- OLIEHKa «3auTEHO» BBICTABISETCS 00ydYarolmieMmycs, ecii B Ipolecce codeceaoBaHUs
OH PACKpBIBAET MO TeME He MeHee ueM 2/3 uHdopmaluu, BiIajeeT OCHOBHBIMU TEPMUHAMHU, a
OTBETHI HA HABOSIIKE BOMPOCHI 00JIeE YeM YIOBIIETBOPUTEIHHBL;
- OLIEHKAa «HE 3aUTEHO» BBICTABIIAETCS 00ydaroleMycsi, €CH B mpoliecce codeceqoBaHms
OH PaCKphIBaeT TeMy He Ooliee 4yem Ha 1/3, a OTBETHI HA JOMOJIHUTEIBHBIE BOIIPOCHI BBOJST B
3a0ITy)KICHHE.

3.Tembl pedepaToB

KomMmmbroTepHast MOZICIIb U3/ICIHS.

Simulink, cpena 11t UMUTAIIHOHHOTO MOICITUPOBAHHSI

FluidSIM B MoenupoOBaHUHU THAPABINIECKUX CHCTEM

[T poBoii ABOMHUK U3JIEIHUS.

MeTo1-KOHEUHBIX 3JIeMeHTOB. IIpMeHeHre B MH)KEHEPHBIX pacuéTax.
Hcnons3oBanne MATLAB B nH)XeHEpHBIX pacyerax.
MojenupoBaHue MOBEACHUS MOYB (TPYHTA) MPH B3aUMOJCHCTBUU C pabOYMMU OpraHaMu
MaIliH.

8. MeTo/bl IUIaHUPOBAHUS YKCIIEPUMEHTA.

9. Busyanusaius B MH)KEHEPHBIX pacueTax.

10. OntumanbHOE IPOSKTHPOBAHUE.

NoabkowhE

Kpurepum ouenku pedepara

- OLICHKA «3aUTEHO» BBICTABIISICTCS CTY/ICHTY, €CIIU MPH 3aIuTe pedepara pacKpbiTa TeMa,
JNEMOHCTPUpPYETCsl IIyOOKOe 3HaHHWE Marepuana, C HEKOTOPbIMM HETOYHOCTSMHU B
UCIIOJIb30BAaHUU  CHEIMAIbHOM TEPMUHOJOTUMH, C HE3HAUUTENbHBIMU CTHIIMCTUYECKUMU
omMOKaMHU B H3JIOKEHMs MaTepuana, NpU HAIWYMM HETOYHOCTH B BBIBOJAX IO TeMe, U
HE3HAYUTEIbHBIMU OIINOKaMU B O()OPMIICHUH;

- OIIEHKa «HE 3a4TEHO» BBICTABISAETCS CTYAEHTY, €CIIM IpHU 3aumre pedepara tema He
pacKpbITa, BBISIBICHO HEOpPEXKHOE WM HEempaBWJIbHOE odopmiieHHe, a Takxke pedepar B3AT B
rOTOBOM BHJI€ U3 0a3bl ceTu VIHTepHeT.



