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[Ipu paspabotke pabodeil mnporpamMmbl Y4eOHOW TUCHUIIMHBI (MOJYJsA) B OCHOBY
MIOJIOKEHBI:

1) ®enepanbHble rOCyIapCTBEHHBIC TPEOOBAHKS K CTPYKTYPE MPOrpaMM MOATOTOBKU HAYYHBIX
Y Hay4HO-TIEJarOrMYeCKUX KaJpoB B aCIUPAHTYpPE (aIbIOHKTYPE), YCIOBUSAMU UX peallu3allliy,
CpPOKaM OCBOEHHSI 3THX MPOTPaMM C yYETOM pPa3IM4HbIX (opM oO0ydeHHs, 0Opa30oBaTeIbHBIX
TEXHOJIOTU W  OCOOCHHOCTEH  OTHENBHBIX  KAaTEeropuid  acmUpaHTOB  (AIBIOHKTOB),
yTBEpKJIeHHbIe MUHHUCTEPCTBOM HayKH U BhIcIIero oOpazoBanus PO ot «20» oktsaops 2021 r.
Ne 951.

2) YucOHBIii MIaH OCHOBHOM 00pa30BaTE/LHON MPOrpaMMbl HaydHas CIEHUHAIbHOCTh 4.3.2.
DONEKTPOTEXHOJIOTHH, DJIEKTPOOOOPYAOBAHUE M JHEProCcHAOKEHHE arpONpPOMBIIUICHHOTO
KoMIuiekca, o100peH YuensiM coBetoM ®I'BOY BO I'AY Cesepnoro 3aypainbs ot «31» mast
2024 r. Ilpotoxoi No 14.

Pabowas mnporpamma y4yeOHOW IUCHMIUIMHBI (MOAYyJsi) ojgo0peHa Ha 3acenaHuu  Kadeapsl
Texunueckue cucteMbl B AIIK ot AIIK ot «31» mas 2024 r. [Tpotoxon Ne 10.

U.0.3aBenyrorero kadeapoit plises A.B.Crasuuxuii

Pabouas nporpamma y4eOHOI IUCHUIUIMHEI (MOAYJISI) 0100peHa METOANYECKON KOMUCCHEH WHCTUTYTa

oT «31» mas 2024r. [IpoTtokon Ne 8

i
4 C.M. Karornna

HpeHCGHaTCJ'IL METOJANYECKON KOMUCCHHU HHCTUTYTa

Pa3paGoTuuk:

AnTponios B.A., nonieHT kadenper Texandyeckue cucteMsl B AIIK, k.0.H.

AupeKTOp MHCTHTYTA: % H.H. Ycrunos



1. Ilepeuensn
COOTHECEHHBIX ¢
MpPOrpamMMbl

IVIAHUPYEMBIX pe3yJbTAaTOB 00y4YeHHs
IUVIAHMPYeMbIMH  pe3yJIbTATAMH OCBOCHHSI 00pa30BaTeJbHOM

nmo JUMCIHHUIIJIMHE,

3) Koo Pesynomamsl océoenust

pe3yib
mama

Tepeuenv naanupyemvix pesyibmamos 06yHeHus no
oucyuniure

P-7 CrnocoOHOCTh  TUTAHMPOBATh |
MIPOBOJTUTH IKCIIEPUMECHTHI,
oOpabaThiBaTh ¥ aHAJIU3UPOBATH

pE3yIbTATHI

3Harb: METOOBl WU
IJTAHUPOBAHUS
HUCCIIEIOBAHUI
YMeTh: HCIOIL30BAaTh CIIOCOOBI
MOJTyYCHUS, XpaHEeHUs,
uHbOpMalMY;  AHAJIU3UPOBATH
HCCJICIOBaHUM.
Baagern:  MeTomamwu,
TEXHUYECKUMU cpelcTBaMu
COBEPIIICHCTBOBAHUSI TEOPUHU, TEXHOJOTHH U
TEXHUYECKUX CPEJCTB MEXAHU3aLUU CEIHCKOTO
XO03sicTBa

HpI/IéMH AKTHUBHOTI'O
SKCIICPUMCHTAJIbHBIX

U CpeIcTBa
nepepadoTKH

pe3yabTaThl

IIporpaMMHbIMHA u

P-13 CriocoGHOCTh U YMEHUE IPUMEHSITh
3HAHHA COBPEMEHHBIX METOIOB

HUCCIIEI0BAaHUMN

3HaTh: MeTOABI W OpUEMBl aHAIM3a U
IIOCTAaHOBKM 33/1a4 HMCCIIeIoBaHMs HauOoJee
aKTyaJIbHBIX MPOO0JIEM; METO/Ibl IUIAHUPOBAHUS U
IIPOBEICHMS SKCIIEPUMEHTA

YMerb: INPOBOAWTH aHAIU3, CaMOCTOSATEIBHO
CTaBUTh  33Jayy HcCcIeloBaHMA  HauOoee
aKTyaJlbHbIX MPOOJIEM, UMEIOIIUX 3HAUYEHUE IS
MEXAHU3ALUU CEIILCKOTO XO31CTBa,
IIJIAHUPOBATh SKCIIEPUMEHT U OCYILECTBIIATH €r0
Ha IIPaKTHUKE

Baagerb: Meromamu M npuéMaMu aHanuu3a U
MIOCTAaHOBKM 3a7jad UCCIIEI0OBaHMUs HauOoiee
aKTyalbHbIX IPOOJIEM; METOJaMH MJIAHUPOBAHUS
Y ITPOBEACHUS IKCIIEPUMEHTA

P-14 CrocoOHOCTE K
NEeITEIbHOCTH Ha OCHOBE
CUCTEMHOTO  IOAXO0Ja, YMCHHE
CTPOUTh M HCIOJB30BaTh MOJIEIH
JIA OIIMCAHUA U HpOFHOSHpOBaHI/Iﬂ
Pa3IUYHBIX SIBJICHUH,
OCYHIGCTBJ'I?[TB nux KaHCCTBCHHBIﬁ n

KOJUYECTBCHHBIN aHAIN3

MPOEKTHOMN

3HaTh: OCHOBBI ~ CHCTEMHOIO0  IOJXOJa,
MaTeMaTUYeCKue MOJENM Ul ONMUCAaHUSA |
COCTAaBJICHHA ITPOTHO30B PA3JIMYHBIX SIBJIEHUU B
arpOMH)XEHEPUHU, KPUTEPUHM OLIEHKM KaudecTBa
pe3yJIbTaTOB HAYYHBIX HCCIIEIOBAHUI

YMersb: pacCUMTHIBATH ONTUMAaJIbHBIE
mapaMETphI TEXHOJIOTHYCCKUX YCTaHOBOK,
CPEICTB KOHTPOJIA u yIpaBJIEHUs
TEXHOJOTHYECKUMH IPOIECCAMH, UCIIOIb30BaTh
NpUKJIAAHBIE  [POrpamMMbl  JUIS  pacuera,
IIPOCKTHUPOBAHUSA u YIIPAaBJICHUA
TEXHOJIOTUYECKUMU IIpOLIECCAMU B
CEJIbCKOXO035MCTBEHHOM MPOU3BO/ICTBE
Buaagerb:  HaBbIKaMHM I ONPEACIEHUSA
MapaMeTPOB TEXHOJOTHYECKUX MPOLECCOB U
Ka4yeCcTBa IMPOAYKLUHMH CEINbCKOXO35UCTBEHHOTO
MPOM3BOACTBA,  CPEACTBAMH  KOHTPOJA H
yIpaBlIeHHs, OCHOBaMHU [UIsi cOopa W aHanm3a
HUCXOOHBIX JaHHBIX JJIsA pacucTa u
MPOEKTUPOBAHUS TEXHOJIOTMYECKUX YCTAHOBOK C
IIOMOIIIBIO IMPUKITAAHBIX HHXXCHCPHBIX
IIPOrpamMM.




1. MecTo THCHUIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOMH MPOrpaMMbl

JucuuruinHa Oa3upyercsi Ha 3HAHMX, MOJYYCHHBIX B XOJIE OCBOCHHsS y4eOHOM
OporpaMMbl IO JUCHUIUIMHAM TNpH OOYyYEeHMHM Ha YPOBHSX BBICHIETO OOpa3OBaHHS —
OakayaBpuaT, MarucTpaTypa.

JlaHHasi OUCHMIUIMHA OTHOCUTCS K BApUATHBHOW YacTH (IUCIUIUIMHBI MO BEIOODY)
omoka 1 «/lucummiawHb)  y4eOHOrO IUIaHA IOATOTOBKM — aCHHPAHTOB — HAYYHOM
cnenuanbHOCTH 4.3.2. DIEKTPOTEXHOJOTHH, 3JIEKTPOOOOPYAOBaHWE U JHEProCHAOKEHUE
arpoIrpOMBIIIICHHOTO KOMILIEKCA.

Jucnuninna u3ydyaercs Ha 2 Kypce 04HOi popMbl 00yUueHHSL.

2. O0beM TUCHMIIMHBI M BUAbI YUeOHOH padoThI

OO0r11ast TPy10EMKOCTh TUCHUIUTHHBI cocTaBisier 108 yacos ( 3 3a4eTHBIX SIUHUIY).

Bun yueOHoit paboThl dopma 0OyueHHs
ouHast
AynuTOpHbIE 3aHATHS (BCETO) 54
B mom uucne: -
JIeKIMOHHOTO THUIIA 36
[IpakTHueckue 3aHITHS 18
CamocTosTenpHas padboTa (Bcero) 54
B mom uucne: -
[TpopaboTka MaTepuraia JEKIHi, 97
MOJTOTOBKA K 3aHITHIM
CamMocTosATeIbHOE H3yUYEeHUE TEM 9
Pedepar 18
Bun npomexyTo4HOM aTTecTaluu: 3a4yer
OO11ast Tpy10€MKOCTb:
4acoB 108
3a4ETHBIX €IUHMUIL 3

3. Conep:xanue TUCHUTLIHHBI
3.1. Conep:xanue pa3aeioB AUCHUIIUHBI

HaumenoBanue pazgena
JUCLIATIIIMHBI

Coneprxanue paszzena

OO6mme BOMPOCHI TEOPHUH
MO/ICITMPOBAHUS

[TonstTue oOwvexkta u ero wmozaenu. Kriaccuduxanus
moneneit. [lonsitue wmaremarudeckoit moaenu (MM).
AKCHOMaTH4eCKOe U KOHCTPYKTUBHOE orpenaeiaeHuss MM.
Dopmbl MPEACTABIEHUS MM. Knaccudukanus
MaTeMaTUYeCKUX MoJienei, 00JacTH HX HNPUMEHEHHS.
Maremaruyeckue MOJEIIH COCTOSIHUS 00BEKTOB.
Onepanapl. OTHOmEHHs. OCHOBHBIE THUIBI IPOCTPAHCTB,
o0nacTd MX TNpPUMEHEHUs. MaremMaTuyeckue MOJIeNU
ABOJIIOIIMM COCTOSIHUM, WX Kiaccu(uKaius, CBOWCTBA,
oOnactu mpuMeHeHus. iMuTannoHHbie MOJETH.

Metoauka
MoJeneu

COCTaBJICHUA

OcCHOBHBIE 3TaIbl MATEMAaTUYECKOTO MOAEINPOBAHHUS
[Tpumep cocTaBieHrus MAaTEMAaTHUYECKON MOJEIN COCTOSTHUS
o0beKTa

Onucanne o0bekTa  MojenaupoBaHus.  Mneanusanus
oobekTa. Iloctpoerne MM. HccnenoBanue mpocTpaHCTBa
COCTOSTHUM. 3aKOHOMEpPHOCTH, AEHMCTBYIOIIME B 00JacTH




MIPUMEHEHUS
MOJIETIH. Matemaruueckas dbopMynupoBKa ATUX
3aKOHOMEPHOCTEH. KauectBennoe WCCIICIOBaHHE
MaTeMaTHuueckux wmojeneil. I[IlpumeHeHne COBpPEeMEHHOTO
I10.
3. | Pemenue 3amau CrpyKTypa ONTUMH3AILMOHHBIX 33/1a4
ONTUMU3AINH OnTumuszanus 3aaad Mpu JUHEHHOM MpPOrpaMMHUpPOBaHUMU.
OnTumuzanus 3amaq npu HEIMHEHHOM
IPOrpaMMUPOBAHUH. Arnmpokcumanus JTAHHBIX
BBIYHCITUTEILHOTO ¥ HATYPHOTO
HKCIIEPUMEHTOB PErPECCUOHHBIMU 3aBUCUMOCTSIMU
[IpencraBieHne pe3ynbTaToB dKCIEpuUMeHTa (JIF0O0TO
BBIUMCIUTENLHOTO  WJIM  HAaTypHOTO)  IOBEPXHOCTHIO
OTKJIMKA MPU
ONTHUMH3AIIH 00BEKTOB UCCIICIOBAHS
Craructudeckast 00paboTKa pe3yabTaTOB IKCIIEPUMEHTA
AHanu3 pe3yibTaToB IKCHEPUMEHTA MO PErpecCHOHHBIM
YpaBHEHUSIM
4. | TlpuknaaHble aCIEKTHI Hcnonp30BaHue TBEPAOTENIBHBIX MOJENEH AIEeMEHTOB
npumenenus MKO KOHCTpYKIui c¢/x wMamuH. [Ipumenenne CAIIP s
(MeToa KOHEUHBIX MOCTPOCHUS MOJIeNel pabouyux OpraHoB C/X TEXHUKH.
3JIEMEHTOB) MonenupoBanue HAINpPsDKEHHO-Ae()OPMUPOBAHHOTO
COCTOSTHUS 2JIEMEHTOB KOHCTPYKIIUH.
5. | ImurarnmonHoe [TocTpoeHre UMHUTAIIMOHHBIX MOJIEJIEN CIIOAKHBIX CUCTEM.
MO/JICIIUPOBAHUE MonenupoBaHue B TUAPO-TA30 JUHAMUKE.
MonenupoBaHue noBeieHus cbimy4ynx cpel. [lpumenenue
coBpeMeHnHoro [10.
3.2. Paznenpbl AUCHMILUINHBI U BUABI 3aHATHH
ouHas popma oOyueHus
Ne HaumenoBanue pazaena JUCHUIIIIMHBL Jlexkun TpaxTuy. CP Beero
/m 3aHATUA Yac.
1. | OGmue BOIpoCh TEOPUU MOJIEINPOBAHUS 4 2 4 10
2. | Meronuka cocTaBiieHHs] MOJENEN 8 4 8 20
3. | Pemenne 3amau onTuMHU3anAn 8 4 8 20
4 [Tpuknanueie acnekTsl npuMenenns MKO 8 4 5 18
) (MeTO1a KOHEYHBIX AJIIEMEHTOB)
5. | UMuTanmonHoe MosienupoBaHue 8 4 10 22
6. | UnnuBuayanbHoe 3ananue (Pedepar) 18 18
Hroro 36 18 54 108
3.3. 3aHATHSA NPAKTUYECKOI0 THIIA
TpynoeMKocTb
Noryn 2\ pasiena Tema pyﬂ(qaC)
JIACITUTLTAHBI
OYHas
1 2 3 4
1. | Pazmenl Tabnuunbie (OPMBI TIPECTABICHUS MATEMAaTHIECKUX
Mojeneil. ['paduyeckue Gopmbl mpeicTaBICHUS 2
MaTEMATUUECKUX MOJEIIEH.
2. | Paznmen 2 JluddepennmanbHble ypaBHEHUS TIPH

MCTObI.

MOJICIIMPOBAHUH TIPOIIECCOB U CUCTEM. UK CIIeHHBIE 4




3. | Pa3nen 3 MeTo bl peleHus 3a71a49 ONTUMH3ALIHH. 4
MHOTrOKpUTEpUAIbHBIC 3aJa4H.

4, | Paznen 4 ‘TBeproTenpHOE MOAeupoBanue. Pacuer 4
HaIpsHDKEHHO-1eGopMupoBaHHOTO cocTosiHUs MKD.
5. | Paznen 5 MoenrpoBaHe THAPABINYECKUX CUCTEM 4

rporeccoB. MoenupoBaHue ChITYyYHX Cpel.

Hroro: 18

3.4. lIpuMepHasi TeMATHKAa KYPCOBBIX MPOeKTOB (padoT)
He npedycmompero OIIOII.

4, Opra"u3amnus caMoCTOsITeJIbHOI padoThl 00YYAIOIIUXCSI 110 TUCIIUTITIHHE

4.1. Tunbl caMOCTOSITEILHOI PA0OTHI U €€ KOHTPOJIb

Tun camocrosTesbHOM padoTel | Dopma o0yueHns Texymui KOHTPOJIb
OuHas

IT TKa MaTepu KITHH

Tosoronka kst 27 rectposatie

CamocrosTenbHOE U3y4eHUE TEM 9 TECTUPOBAHUE
WM coOeceoBaHne

Pedepar 18 3aIuTa

BCEI'0 YacoB: 54

4.2. YyeOHO-MeTOoANYeCKHEe MATePHAJIbI /IS CAMOCTOATEIbHOI padoThI:

1. llypun, K. B. [InanupoBanue u opranuzanus dKcrepuMeHTa: yaeonoe mocooue / K.
B. lllypun, E. K. BonkoBa. — Cankr-IlerepOypr : Jlanb, 2022. — 336 ¢. — ISBN 978-5-8114-
9875-8. — Texkcr : snexkrponHslid // Jlaub : smexkTpoHHO-OMOMMoTeuynas cucrema. — URL:
https://e.lanbook.com/book/230288 (mara oOpamenusi: 01.07.2023). — Pexum nocryna: mmis
aBTOPH3. NIOJI30BATEIICH.

4.3. TeMbl, BBIHOCHMbIE HA CAMOCTOSITE/ILHOE H3YUeHHE:
Paznen Nel
Hcnonk3oBaHue craTucTHueckod wuHMopManuu npu MoaenupoBaHuU. CTaTUCTHYECKHE H
TEOPETHYECKUE MOJIEIN TMPOIECCOB, BBIMOIHIEMBIX CEIbCKOXO3IUCTBEHHBIMU MallUHAMU U
000pyIOBaHUEM.
Paznen Ne2
VYpasraenwne Jlarparka 2-To poja B UCCIICAOBAHUN JUHAMHYCECKUX IPOIIECCOB
Pa3zpnen Ne3
Pa3paboTtka GpyHKIIMOHATBEHON CXEMBI IPOEKTUPYEMON MAILIUHBI.
Paszpnen Ned
MeToap! OLIEHKH AUHAMHYECKHX cBoiicTB MKD.

5.3. TemsI pedepaToB:
KomnbroTepHast MOAETh U3AETHSL.
Simulink, cpena 11t *UMUTAITMOHHOTO MOJICITHPOBAHUS
FluidSIM B MoennpoBaHUH THIPABINIECKAX CHCTEM
[{udpoBoii NBOWHUK U3AETHSL.
MeTo1-KOHEUHBIX 3JIEMEHTOB. [I[puMeHeHne B MHKCHEPHBIX pacuéTax.
HcnonszoBanne MATLAB B nH)XXeHEpHBIX pacueTax.
MojenupoBaHue MOBeIeHHs TI0YB (TPYHTA) IPU B3aUMOJICHCTBUU C paOOYMMHU OpraHaMH
MaIIH.
8. MeTo/1bl TUTAHUPOBAHHS YKCIIEPUMEHTA.
9. Busyanm3anus B HH)KEHEPHBIX pacyeTax.
10. OnTumanbHOE MPOEKTHPOBAHHE

NooahkowdE



6. ®OHJ OLEHOYHBIX CPEICTB Jisl NMPOBeIeHUs] NMPOMEKYTOUYHOH aTTecTaAlMH
o0yyarommxcsi N0 JMCHUIIMHE
6.1 IlepeueHb pe3yJIbTATOB OCBOECHHS TUCIIUIIUHBI U OL[EHOYHBIE CPeCTBA

Kon pesynbraTta

IIepedens muraHupyeMbIX
pe3yabTaTOB O0YUYEHHUS 110 AUCIUILUIHHE

HanmenoBaunue
OLICHOYHOT'O CPEACTBA

P-7

3HaTh: METOAbl U MPUEMBI AKTUBHOIO
[JIAaHUPOBAHUS AKCIIEPUMEHTAIbHBIX
HCCIICIOBaHMI

YMeTh: HCIOJIb30BaTh CIOCOOBI M CPEJICTBA
[1OJIyYECHHUS, XpaHeHus, nepepadoTKy|
nHpOpMalUK; aHAIM3UPOBATh  PE3YNIHTATH]
MCCIICJOBAHMH.

Baaaerb: MeToaMu, TPOrpaMMHBIMU U
TCXHUYCCKUMHU CpGI[CTBaMI/I
COBEPIICHCTBOBAHUS TEOPUU, TEXHOJIOTHUH U
TCXHUYCCKUX cpez[ch MEXaHU3alnuun
CEJIbCKOTI'0 X03I1CTBa

Tect

P-13

3HaTh: MeTOABI W HOpUEMBI aHAIW3a U
[IOCTAaHOBKM 3a/1ad MCCJIEJ0BaHUS Hauboies
AKTyaJIbHBIX [TPOOJIEM; METO/1bI TUIAHUPOBAHMUS]
U IPOBEJICHMSI DKCIIEpUMEHTA

YMeTb: IPOBOAUTH aHAIM3, CAMOCTOATEIbHO
CTaBUTh 3aJlauy MCCIEJ0BaHUs HauboJeq
AKTyaJIbHbIX MpOOJieM, HUMEIOUIMX 3HAYECHUE
JUIL  MEXaHW3aluu CEJIbCKOIO  XO3siCTBa,
[JIAHUPOBATh IKCHEPUMEHT U OCYHIECTBIIATH
€ro Ha IPaKTUKE

Baagers: MeTogaMu 1 puéMaMy aHalIu3a U
[MOCTAHOBKH 3a]1ay MCCIeI0BaHMs Hanboee
AKTyaJIbHBIX TPO0JIEM; METOIaMuU
[JIaHUPOBAHUS U IPOBECHUS SKCIIEPUMEHTA

Tect

P-14

3HaTb: OCHOBBI CHCTEMHOIO  IIOJXO0Ja,
MaTeMaTU4eCKUE MOJEIN Ui OIUCaHUA Y
COCTABJICHUS NMPOTHO30B PA3JINYHBIX SIBJIICHUY
B  AarpOMH)KCHEPUH, KPUTEPUU  OLCHKY

KauecTBa pe3yabTaTOB Hay4HbIX
HCCIIeTOBaHMI

YMeTh: pacCUMTHIBATH OINTUMAaJIbHbIE
nap aMeTpI)I TEXHOJIOTHUYCCKHUX yCTaHOBOK,
CpPENCTB KOHTPOJIA u yIIpaBJICHUS]
TCXHOJIOIT'MYCCKUMHAU npouecc aMu,

HCIOJIb30BATh TPUKIAAHBIE MPOrpaMMBbl JJIs
pacuera, TPOEKTHUPOBAHUA W  YIPABJIEHUS]
TEXHOJIOTMYECKUMU poreccamu B
CEJIbCKOXO035MCTBEHHOM MPOU3BOJICTBE
Buiajgerb: HaBbIKaMU ISl ONIPEAEIICHUS
[MapaMeTPOB TEXHOJOTUYECKHUX MPOLIECCOB U
Ka4yeCTBA IIPOLYKIMHU CEIbCKOX03SIMICTBEHHOTO
[MPOU3BOJICTBA, CPECTBAMU KOHTPOJIA U
yIpaBJIeHHs, OCHOBaMU JIJisi cOOpa U aHaln3a
MCXOJHBIX TAHHBIX JIJIS pacyeTa u
[MPOEKTUPOBAHUS TEXHOJIOTHYECKUX

YCTAHOBOK C ITIOMOINBIO IMPUKJIATHBIX

Tect




MHXEHEPHBIX POTrPaMM.

6.2. lllkaja oueHNBAHUA

IIIkana ouneHUBAHUS TCECTHPOBaHUS HA 3249€TE

% BBINOJHEHUSA 3aaHNUA Pe3yabTar
50 - 100 3a4TE€HO
menee 50 HE 3aYTECHO

6.4. TunoBble KOHTPOJIbHBIE 32JaHUS WU HHbIE MATEPHAJIBI:
VYka3zansl B npuioxeHuu 1.

7. IlepeyeHb OCHOBHOI M /IONOJHHUTEJIbHON Y4eOHOIl JUTepaTypbl,
He00XO0AUMOii VIl OCBOCHUS 1M CLHMIIIMH

a) OCHOBHas JIUTEpaTypa:

1. bepecroBa, C. A. MaremaTnueckoe MOJCIHpPOBaHWE B HWHKeHepun : ydeOHMK / C. A.
bepectrosa, H. E. Muciopa, E. A. MurtomoB. — ExarepunOypr : Yp®@VY, 2018. — 244 c. —
ISBN 978-5-7996-2499-6. — Tekcr : snekTpoHHBIH // JlaHb : 3JEKTPOHHO-OMOIHOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/170101 (nata obpamenus: 01.07.2023).

2. XpameruH, A. B. MonenupoBaHue B arporMH)XeHepun : yueonoe mocodbue / A. B. XpameruH.

— Wokesck : Uxesckas [[CXA, 2019. — 46 c¢. — Tekcer : anekTpoHHbIH // JlaHb : 371€KTpOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/178015 (mata oOpamnicHus:
01.07.2023).

0) monoTHUTEIbHAS TUTEpaTypa

1. benskona, A. 0. Umutannonnoe mojaenupoBanue : yueonoe nocooue / A. 1O. benskoBa. —
Upkytck : Upkyrckuit 'AY, 2020. — 120 c¢. — TekcT : anekTpoHHbIN // JlaHb : 3JI€KTPOHHO-
oubmuoreynas cuctema. — URL: https://e.lanbook.com/book/183493 (mara oOpamienus:
01.07.2023). — Pexwum gocTyma: Uik aBTOPHU3. MOJIb30BATEICH.

8. Ilepeuenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKAIMOHHOMH CeTH
«HHTEpHET»

https://elibrary.ru/; - Hay4uHas smexTpoHHast OHOIMOTEKA
http://www.exponenta.ru/; - o6pa3oBaTenbHbII MaTEMaTUYECKUI CaiiT
http://www.twirpx.com/files/special/forest/ (Onexrponnas 6ubnmoreka «T»);
http://www.e.lanbook.com (M3narensctBo «JIaHbY);
http://lwww.iprbookshop.ru (3BC «Iprbooksy).

9. MeToauyeckue yKa3aHusi JJisi 00y4ar0IMXCsl 0 OCBOEHU IO U CHHILTHHBI

Kapanrun, B. I1. O0paboTka 3KCIIepUMEHTANBHBIX JAHHBIX: yyeOHoe mocobue / B. I
Kapanrun, C. ®@. Enenkas. — Owmck : OMI'TY, 2018. — 48 c. — ISBN 978-5-8149-2603-6. —
Texcr:  snmextponserd  //  JlaHe:  anekTpoHHO-OMOnmoTeyHass — cucrema. —  URL:
https://e.lanbook.com/book/149107 (nara oGpamienus: 01.07.2023). — Pexxum nmoctyma: yist
aBTOPH3. MOJIb30BATEIICH.

10. Iepeyenb MHPOPMAMOHHBIX TEXHOJIOT i


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

1. Onepaunonnas cucrema Windows,
2. Taker npukinagueix nporpamm MSOffice,
3. Mathcad Education - University Edition,
4. Kommnac 3D
11. MaTtepua/ibHO-TeXHHYECKOe o0ecneyeHne TUCIIUIIMHbBI

KomneroTepHslit kitacc, 000pyA0BaHHBIN CpeICTBAMU MYJIbTUMEANA U HEOOXOJUMBIMU
porpaMMaMu JJisl IPaKTHYECKUX padoT.

12. Oco0eHHOCTH OCBOeHHSI JUCHMIUVIMHBI /s HMHBAJMIOB M JHI €
OrpaHNYeHHBIMH BO3MOKHOCTSIMH 310POBbSI

OOyyenne oOyyarOUMXcid C OrPAaHUYCHHBIMH BO3MOXHOCTSMHU 370POBbSl MPH
HEO0OXOUMOCTH OCYILIECTBIISIETCS HAa OCHOBE aJalTHPOBAaHHOW pabodeil mporpaMmsl C
UCIOJIb30BAaHUEM CHELMAIbHBIX METOAOB OOY4YeHHS U AUJIAKTUYECKUX MaTepHalioB,
COCTABJIEHHBIX C YYETOM OCOOCHHOCTEH MCUXO(PHU3UUYECKOTO PA3BUTHUS, WHAWBUIYATbHBIX
BO3MOXKHOCTEH U COCTOSIHUS 3[I0POBBS TAKUX 00ydaromuxcs (00yJaromerocs).
B nemsix ocBoeHuss ydeOHOW mporpaMmbl JAMCLUMIUIMHBI HMHBAJUMAAMM W JUIAMH C
OTPaHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0OPOBBSI 00ECIIEUNBACTCS:

* U1 UHBAJIKWJOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS 110 3PEHUIO:
pa3MerieHue B JOCTYNHBIX JUIsi  OOy4YalolUXCs, SIBJISIOIIMXCS  CIENBIMH WU
CIIa0OBUIAIIMMHI, MECTaX M B aJaNTHPOBAHHOW (oOpMe CIPaBOYHON HHPOpPMALUU O
pacnycaHuy y4eOHbBIX 3aHATHI; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIETO
oOyyaromeMycss HEOOXOJUMYIO  TOMOINb; BBINYCK  albTEpPHATHBHBIX  (OPMATOB

METOJUYECKUX MaTepHUaIoB (KPYMHbIN MWPUDT UK ayauodaiiel), HCIOIb30BaAHHE
Bepcun caita ansa crnaboBugsamux OBC [PR BOOKS u cnenumanbHOro MoOUIBHOTO
npunoxkenuss [PR BOOKS WYV-Reader (mporpaMMbl HEBU3YalbHOTO JIOCTyHa K
uH(poOpMalMy, NpeJHA3HAYEeHHOM JUIsi MOOWIBHBIX YCTpPOMCTB, paboTaloliux Ha
onepanuonHoii cucreme Android u 10S, koropas He TpeOyeT cHenualbHO O00Yy4EHHOTO
acCHUCTEHTa, T.K. moau ¢ OB3 no 3peHuto paboTaroT cO CBOUM YCTPONCTBOM MPUBBIYHBIM
CHoco0OM, HCHOJb3Yysd CIEHUalbHbIE LITaTHbIE MPOrpaMMbl JJIS HE3psuuX JIIoJeH, ¢
kotopeiMu IPR BOOKS WV-Reader umeet moaHyro COBMECTUMOCTH);

* U1 MHBAJUJOB M JIMIl C OFPAaHUYECHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBbS IO CIIYXY:
Ha/JIeXKallliMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BEIEHNE MH(POPMALIH;

* U1 MHBAJIUAOB U JIMI] C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/10POBbsl, UMEIOLINX
HapylIeHUs ONOpPHO-JBUTATEILHOTO ammapaTa: BO3MOXHOCTb OeCHpensTCTBEHHOTO
Joctyna oOydaromuxcsi B yueOHble IOMEIEHHUs, TyaJlleTHble KOMHAThl M JApyrue
nomenieHus kadeapsl, a Takke NpedbIBaHNE B YKa3aHHBIX MOMELICHUSIX.

OO0pa3zoBaHue 00YyYarOLIUXCsA C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 370POBBS MOXKET
OBITh OpPraHM30BaHO KaK COBMECTHO C APYTUMHU OOY4YalOIIMMUCS, TaK M B OTIEJIbHBIX
rpynmnax Wik B OpraHU3aIusx.
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KOHTPOJIBHBIE 3AJIAHUS U UHBIE MATEPUAJIBI OHEHKHU
3HAHUI, YMEHU I, HABBIKOB U (MJIM) ONbITA 1eATEJIbHOCTH, XapAKTEePU3YIOIIe 3TAIbI

(opMupPOBaAHUA KOMIIETEHIINH B IPpoLiecce OCBOEHUS N CIUNIUHBI
MOAEJINPOBAHUE TEXHOJOI'NMYECKUX ITPOLECCOB B A'POUMH XEHEPUHN

1. Bomnpocsl Kk 3a4eTy

HaumenoBanue
pe3yibTaTa OCBOCHUS

Bormpocsl

P-7 Cnioco6HOCTB
TUTAHUPOBATH U
MIPOBOMTH
IKCIICPUMEHTHI,
oOpabaThIBaTh U
aHAJTM3UPOBATH
PE3YJIbTAThI

1. AkcromaTHyecKoe U KOHCTPYKTUBHOE OIIpeeIICHUS
MaTeMaTHYECKOU MOJEIIH.

2. Crioco0bl NpeicTaBIeHUs] MAaTEMATHYECKUX MOJIEIEH.

3. Cucrema IMHEHHBIX anredpanveckux ypaBHeHHH. MeToanka
peLLeHMs CUCTEM JIMHEHHBIX anredpanyeckux ypaBHEHUH C
MOMOIIIBIO CUMILIEKC-Ta0IuII.

4. ®opmanu3zanus coctaBieHus AU(QepeHInanbHbIX ypaBHEHUN
OTBICKAHHUS SKCTPEMAIBHBIX TOYEK B CIy4yae 3a/a4l HEIIMHEHHOTO
IIPOrpaMMUPOBAHUS C IBYMsI IEPEMEHHBIMU. AJITOPUTM PELIECHUSL.
5. MaremaTn4eckue MOJIeIU COCTOSIHUS 00BEKTOB. OmiepaH/ibl.
OCHOBHBIE THIIBI IPOCTPAHCTB CYLIECTBOBAHHS OOBEKTOB.
Oco0eHHOCTH X OMMCaHUs.

6. Meton MHOXKHTeINeH Jlarpanika i perieHus 3a1a4
HEJIMHEHHOTO MPOrpaMMHUPOBAHUS HA IPUMEPE 331a9H C IBYMSI
NIePEMEHHBIMH.

7. CucteMmsbl JINHEHHBIX ajireOpandeckux ypaBHeHU. CiocoObl
3agaHus. MatpuyHoe 3ajanue. JlonycTiumble npeoOpa3oBaHus U
METOBI peIICHUsI.

8. MeToauKa YuCIEHHOTO pelleH s OObIKHOBEHHBIX

Qg depeHIMaIbHbIX YPaBHEHUH TIEPBOTO MOPSIKA.

9. O6mas MeToIMKa pelIeHus 3a1a4 HeIMHEHHOTO
IporpaMMHUpOBaHus. AIropuTtm pemenus. Henocrarku.

10. Cratuctuyeckas o0pabOTKa pe3yIbTaToOB HKCIEPUMEHTA ITPU
WCI0JIb30BAHUHU IOJMHOMUHAJIBHOTO MOJEITUPOBAHUS.

P-13 CnocobHocTs U
YMCHHE PUMCHSITh
3HAHUS COBPEMEHHBIX
METOI0B
HUCCIIeOBaHUMN

11. OcobeHHOCTH 3a1a4 HEMUHEIHOTO MTPOrPaMMUPOBAHUSI.

12. OcHoBHbIE TpeOOBaHUS K aITOPUTMAM 3a]1a4 MOJICTHUPOBAHUS
13. DBomrOIMY COCTOSTHUNA. ANTOPUTMBI CAMOOPTaHU3AIIH 1
CaMOHACTPOUKH.

14. Cnoxusie cucteMbl. CUCTEMHBIN aHATN3, TEOPHUS CUCTEM U
CHCTEMHBIH ITOIXO0/.

15. CtpykTypa ONTUMU3ALUOHHBIX 3a/1a4.

16. IleneHnanpaBIeHHOCTh SJIEMEHTOB CJIOKHBIX CUCTEM.

@ yHKIMOHAIBHBIE CBOWCTBA 2JIEMEHTOB CUCTEM.

17. Vcnonp30BaHuEe METOIUKY OIIUCAHUS 00BEKTOB ITOJIMHOMAMU
BTOPOM CTETEHU NMPU ONTUMHU3ALNH UCCIEAYEMbIX MPOLIECCOB.
[TonsTHE O «3BE3AHBIX)» TOUKAX MPOCTPAHCTBA HE3ABUCHUMBIX
MIEPEMEHHBIX.

18. CTpykTypa ONTUMHU3ANUOHHBIX 33]1a4.

19. Oco6eHHOCTh MAaTEMATHYECKOTO MOICTTUPOBAHUS

(O YHKIIMOHUPOBAHUS CIIOKHBIX CHCTEM.

20. AnropuT™m AeWCTBUIN UCCIIENOBATENS IPU ONTHUMU3AINH
MHOTO()aKTOPHBIX 3aBUCUMOCTENH METOJIOM KPYTOTO BOCXOXKICHHSI.
21. Meton muOoxuTenel Jlarpanxka JUisl penieHus 3a1a4d
HETTMHEHWHOTO IPOTrPAMMHUPOBAHHKS HA IPUMEPE 3a/1a4H C JIBYMS
MIePEMEHHBIMHU.

P-14 CnoocoOGHOCTE K

22. DKCTIepUMEeHTaIbHBIE (HATYpHBIE U BEIYHACITUTEIBHBIC) TIaHbI




MIPOCKTHOMN MHOTO()aKTOPHOTO aHaJIH3a.

EeSITEIILHOCTHA Ha | 23. O6mrast MeToMKa ornpeaesieHust KodhpuimeHToB
OCHOBE  CHCTEMHOTO | PETPEeCCHOHHOTO

Moaxo/a, ymeHue | 24. YpaBHEHUS U BEIYUCICHUS TUCTIEPCHU.

CTPOUTH u | 25. Ouenku K03 (HUIIMEHTOB PETPECCHOHHOTO YPABHEHHS.
WCIIONBb30BaTh Mojenu | 26. PerpeccnoHHbIe 3aBUCMMOCTH MHOTO()aKTOPHBIX

JUTS ONMCaHus U | ICCIICIOBAHUIM.

MIPOTHO3UPOBAHUS 27. IInanbl MHOTO(AKTOPHOTO aHATIU3a U IUIAHBI U3y4YEHUS
pPa3NUYHBIX  SBJICHHM, | TOBEPXHOCTH OTKIIHMKA.

OCYIIECTBIISATh ux | 28. IlpencraBneHue pe3yabTaToB SKCIIEPUMEHTA TOBEPXHOCTHIO
Ka4eCTBEHHBIH Y | OTKJIMKA TIPH ONTHMH3AIMH MHOTO(DAKTOPHBIX 0OBEKTOB
KOJINYECTBEHHBIN HCCIIEIOBAHUS.

aHaJM3 29. VYcnoBue ONTUMHA3AUN B3aNMOIEHCTBH C.X. MAIIIMHEI C

oOpabaTbiBaeMbIM MaTepuaioM B coctaBe MTA B cityyae HaJIn4us
YIPYIOM CLIECTIKU.

30. Mcnonp3oBaHKEe KOMIIO3UIMOHHBIX IJIAHOB IPU OIMCAHUU
[apaMeTpoB ONTUMHU3ALMU UCCIEAYEMBIX POLIECCOB TOJIMHOMaMHU
BTOpPOM CTETICHHU.

31. YcnoBue onTUMH3ALNUHT B3aHMOACHCTBHS C.X. MAIIHHBI C
oOpabaTbiBaeMbIM MaTepuaioM B coctaBe MTA B cityyae HaIn4us
YIPYIOM CLETIKH.

32. CocraBiieHue MaTEMaTHUYECKOW MOJIEITN B3aUMOIEHCTBHUS C.X.
MaIMHBI ¢ 00pabaTeiBaeMbIM MaTepraiioM B coctaBe MTA.

33. IlpuHuMnuanpHas cxema npeoopa3oBaHMs HATPY>KEHUS C.X.
MalINHbI, MAIIMHHO-TPAKTOPHOI'O arperara.

Kpurepun oueHku 3a4era
- «3a4TEHO» BBICTABIISIETCS CTYJCHTY, €cliu 3a TecT HabupaeT Oosiee S0 Oanos;
- «HE 3a4TEHOY BBICTABJISICTCS CTYACHTY, €CIIU 3a TeCT HabupaeT MeHee 50 OayuioB.

2. BompocsI 1151 codece10BaHuUsI

1. Yro Takoe TEXHOJIOTHUYECKUN TPOIIeCC.

2. Urto Takoe MOJIETMPOBAHUE TEXHOJIOTHIECKOT0 MpoIiecca.

3.  Urto Takoe onTHMH3AIMOHHAS MOJIEb.

4. Yewm oTnnuaeTcs IMHAMUYECKas MOJIENIL OT CTAaTUUECKOM?.

5. B kakux cioydasx  TOpPUMEHSETCS  MaTeMaTHYeCKOe  OMHMCAaHWEe Ha  OCHOBE
OKCIIEPUMEHTAIBHBIX IaHHBIX (IMIIMPUYECKas MOAEIH)?

6. IlepeunciauTe METOJIBI COCTABIICHUS MAaTEMATHUECKOTO OMTMCAHUS 00bEKTa

7. Kakme rpynmbl ypaBHEHHH BXOOIT B  COCTaB  MAaT€MaTHMYECKOTO  OMHCaHUS

TEXHOJIOTHYECKOr0 00BEKTA?

8. HazoBute OCHOBHBIE CTaAMH MOCTPOCHHS] MAaTEMAaTHUYECKOH MOJENHU TEXHOJIOTHMYECKOTO
00BEKTA.

9. MaremaTudeckue MOIIH UACHTH(PHUKAIIUN 00BbEKTOB, UX HUCTOJIh30BAaHUE B 3a]]a4ax

MPOCKTUPOBAHUA TCXHOJIOTUUCCKUX ITPOLECCOB.

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

Pone MoenupoBanys B HayKe U TEXHUKE.
AJIeKBaTHOCTH MOJEIIEN.

[IpuHIUITBI HOCTPOEHUS MOJENEM.

Kaxue Buibl ypaBHEHU ObIBAIOT.

Meron Jlarpanxa.

CucTeMHBII TOOXO0.

CrnoxHble (hakTOpHBIE TUIaHbL.

CroxacTh4ecKkas MOJIEb.

3HavYeHHE TEPMUHA «PErPECCUOHHAS 3aBUCUMOCTB.
@DaKTOpBbI, BIUAIOLINE HA U3MEPSEMbIC PE3YIIbTATHI.
UYro Takoe aucrepcusi.

['unoresa o0 paBeHCTBE TUCTIEPCUT.



22. YTo TaKoe MHTEPIIOJSALIHA.

23. OreHka KayecTBa perpecCHOHHON MOJIETH

24. ®opmyinbl BeraucieHui mo kputepuro Gumepa (CThrofeHTa).

25. Knaccuukanys npuKIaaHbIX TPOTPaMM IS ITIAHUPOBAHUS SKCIIEPUMEHTA
26. ANropuTM IJIAHUPOBAHUS SKCIIEPUMEHTA.

Kpurtepuu oueHkn codeceoBaHus
- OLEHKA «3a4YTEHO» BBICTABIISETCS OOYYaIOIIEMYCs, €CIIM B IpoLecce coOece10BaHuUs
OH pacKpbIBaeT IO TeMe He MeHee yeM 2/3 uHdopMauuu, BIaIeeT OCHOBHBIMU TEPMUHAMH, A
OTBETHI HA HABOIAIIIKE BOMIPOCHI 00JICe YeM YIOBICTBOPUTEIIBHBI;
- OLCHKA «HE 3a4TCHOY BBICTABJISIETCS 00YUYArOIIEMYCsl, €CITH B IIPOIIECCEe COOeCeI0BaHMUS
OH pacKpbIBaeT TeMy He Oosiee ueM Ha 1/3, a OTBETHI Ha JOMOJHHUTEILHBIC BOIIPOCH BBOIAT B
3a0TyKICHHE.

3. Tembl pedpepaToB

KomMmmbroTepHast MOI€IIb U3CTIHSL.

Simulink, cpena it ”MUTAITMOHHOTO MOJICTHPOBAHUS

FluidSIM B MoaenupoBaHUH FHAPABINIECKAX CUCTEM

[Tu¢poBoii IBONHUK U3AEITHSL.

MeTo1-KOHEUHBIX 3JIEMEHTOB. [IpruMeHeHre B MHKCHEPHBIX pacuéTax.
HcnonszoBanue MATLAB B nH)XeHEpHBIX pacueTax.
MojenupoBaHue TOBEACHUS IMOYB (FPYyHTa) MpPH B3aUMOJCHCTBUU C pabOYMMHU OpraHaMu
MaIIIHH.

8. MeTobI IUTaHUPOBAHHS SKCIICPUMEHTA.

9. Busyanusalusi B MH)KEHEPHBIX pacyerax.

10. OnrtumanbHOE MPOEKTUPOBAHUE.

NoakowhE

Kpurepun onenku pedepara

- OIIEHKA «3a4TEHO» BBICTABIISETCS CTYJIEHTY, €CIU TIPH 3aluTe pedepara packpbiTa TeMa,
JNEMOHCTpHUpYETCS TIyOOKOe 3HaHWE Marepuaiga, C HEKOTOPhIMH HETOYHOCTSMHU B
UCIIOJIb30BAaHUU  CHEIUAIbHOW TEPMHUHOJOTUMH, C HE3HAYUTEIbHBIMA CTHJIMCTUYECKUMH
OIIMOKAMH B H3JIOKEHHUS mMarcepuajia, MnMpu HAJIWMYKUKU HCETOYHOCTH B BbIBOAAX II0 TEME, U
HE3HAYUTENbHBIMH OIIMOKaMU B O(OPMIICHHH;

- OLIEHKa «HE 3a4YT€HO» BBICTABISETCS CTYIEHTY, €CIM NpHU 3alluTe pedepara Tema He
packpbITa, BBISBICHO HEOpeKHOE WM HempaBuUibHOE ohopMIIeHHE, a Takke pedepaT B3ST B
roTOBOM BHJIe U3 0a3wl cetu HTEpHET.



