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JJIA T'PYIIIIBI HAYYHBIX CHGHI/IaJII)HOCTGﬁ 4.3. AFpOI/IH}KCHepI/IH N ITMIICBBIC TCXHOJIOTHH

Hay4JHas creruanbHoCcTh 4.3.1. TexHoaornu, MaHbl 1 000PyI0BaHHE IS
arpoNnpOMBIIIICHHOTO KOMITJICKCa

VYpoBeHb BhICIIETO 00pa30BaHus - MOATOTOBKA KaJIPOB BHICIICH KBATH(PUKAIIUN
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IIpu paspabotke pabodeil mnporpaMmbl y4eOHOW AMCHMIUIMHBI (MOIYIs) B OCHOBY
IIOJIOYKEHBI:

1) ®enepanibHble TOCYIAPCTBEHHBIC TPEOOBAHMUS K CTPYKTYPE MPOrPaMM IMOJrOTOBKH HAYYHBIX
U Hay4HO-TIEarOTMYECKUX KaJpOB B acCIUpaHType (aIbIOHKTYPE), YCIOBUSIMU UX pealM3alluy,
CpOKaM OCBOGHHSI THX MPOTPaMM C YYETOM paziIuuHBIX (hopM 0OyueHHs, 00pa30BaTEIbHBIX
TEXHOJOTUH U  OCOOEHHOCTEH  OTHENbHBIX KATErOpuil  acnUpaHTOB  (aJABIOHKTOB),
yTBEpKIeHHbIe MUHUCTEPCTBOM HayKH U Bbicuiero oopazoBanus P® ot «20» oxtsa6ps 2021 r.

Ne 951.

2) Y4eOHBIN MJIaH OCHOBHO#M 00pa30BaTeNbHOI MpOrpaMMbl Hay4dHas chenuanbHocTh 4.3.1.
Texnonorny, MamuHbl U 00OPYAOBAHME JJsl ArpONPOMBIIUIEHHOTO KOMIUIEKCA, OJ00peH
VYyensim coBetom ®I'BOY BO T'AY Cesepnoro 3aypanbs or «27» ¢espais 2025 r. IIporokon
Ne9.

PaGouass mporpamma y4eOHOM JUCHMIUIMHBI (MOIyJsl) oJoOpeHa Ha 3acenaHuu  Kadeapsl
Texunueckux cuctem B AIIK ot «17» deBpans 2025 r. IIpotokon Ne 5.

H.0.3aBexyrorero kadeapoit plieee A.B.CraBuikwii

Paboyas nporpamMmma yaeOHON JUCITUTUTHHBI (MOIYIIsI) 0J00peHA METOIUIECKON KOMUCCHEH WHCTUTYTA

/ﬂ% C.M. Karoruga

oT «27» depans 2025r. [Iporokoa Ne 6

HpeHCGHaTCJ'IB MCTOHH‘IGCKOﬁ KOMUCCUU NHCTUTYTA

Pa3padoTyuKu.
Crasunkuii A.B.., nomeHT kadenpsl Texandeckux cucteM B AIIK, K.T.H.

VYeruno H.H. nupekrop UTH, k.T.H.
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COOTHECCHHbBIX C

1.

Hepeqeﬂb IJIAHUPYEMBIX

NPOrpamMMsblI

pe3yJIbTaTOB
IJIAHUPYEMBbIMH  pe3yJibTATAMH OCBOEHHSI 00pa30BaTeJILHOMU

oﬁyqe}mﬂ mo JUCHMIIJIMHE,

3) Koo
pe3yib
mama

P€3yflbmaI’I’Zbl OCB0€HUA

Tlepeuens naanupyemvix pesyiomamos 06y4eHus no
oucyuniure

P-7

CnocoOHOCTh  TUIAHUPOBATh U
IIPOBOJAUTH OKCIICPUMCHTHI,
oOpabaTbiBaTh W aHAIM3UPOBATH
pe3yJIbTaThl

3HaTh: METOALI U
TUTAHUPOBAHUS
HCCIICIOBAHUMN
YMeTh: WCHOJIB30BaTh CIOCOOBI M CPEJICTBA
HOJTyYEeHHUS, XpaHEeHMUs, nepepaboTKu
uHGOPMAIIMY;  AHATU3UPOBATh  PE3YJIHTATHI
HUCCIIECIOBAaHUH.

Baagers:  MeTomamu, — MPOTpaMMHBIMH U
TEXHUYECKHUMH CpelcTBaMu
COBEPIIICHCTBOBAHUS TEOPUH, TEXHOJOTUU H
TEXHUYECKUX CPEJICTB MEXaHH3AI[MH CETHCKOTO
XO03siicTBa

HpUEMBL  AKTUBHOI'O
JKCIEPUMEHTAJIBHBIX

P-11

CriocoOHOCTh U YMEHUE TPUMEHSTh
3HAHUA COBpeMeHHBIX METOOOB
HCCIe10BaHUN

3HaTh: MeTOABI W TNPUEMBI aHAIM3A U
MMOCTAHOBKM 3a/7ad HCCIEAOBaHUS HamOosee
aKTyaJbHBIX TIPOOJIEM; METOIbI TUTAHUPOBAHUSI 1
MIPOBEACHUS IKCIIEPUMEHTA

YMmerb: NOpoOBOAWMTH AHAINW3, CAMOCTOSTEIBHO
CTaBUTh  3aJadyy HcclefoBaHus  HauOoiee
aKTyaJIbHBIX MPOOJeM, UMEIOIINUX 3HAYeHHE IS
MEXaHU3alu1 CEJbCKOTO XO351CTBA,
IJIAHUPOBATh SKCIEPUMEHT U OCYILECTBIISITh €r0
Ha MTPaKTHUKE

Baagerb: metonamMu M npuéMamMu aHaiauza U
MOCTAHOBKM 3aJjady MCCIIeZIOBaHUS HauOoJee
aKTyaJIbHBIX MPOOJIEM; METOJaMHU IIJIAHUPOBAHUS
Y IIPOBECHMS SKCIIEPUMEHTA

P-12

CnocoOHOCTh K
JEATEILHOCTH Ha OCHOBE
CHUCTEMHOTO  IOJX0Ja, YMCHHUE
CTPOUTh M HCIIOJIB30BATh MOJCIH
JUIS. ONHMCAHUS U MPOTHO3UPOBAHUS
pasIMYHBIX SIBJICHUH,
OCYIIECTBIISITh UX KaYCCTBEHHBIA U
KOJIMYECTBEHHBIH aHAIIN3

MPOEKTHOM

3HaTh:  OCHOBBl  CHCTEMHOIO  IOJAXOJA,
MaTeMaTU4YeCKue MOJENM M ONMCaHUs U
COCTaBJICHUs NMPOTHO30B PA3IMYHBIX SBJICHUN B
arpoMHXEHEpPHUH, KPUTEPUM OLEHKH KadyecTBa
pe3ynbTaTOB HayYHBIX UCCIIEOBAHUI

YMeThb: paccuuThIBaTh ONTUMAJIbHBIE
napamMeTpel  TEXHOJOTMYECKMX  YCTAHOBOK,
CpelCTB KOHTPOJIS U YIPaBICHUS
TE€XHOJIOTMYECKMMH TIPOLIECCAMHU, HCIIOJIb30BaTh
OpUKIaJHBlE  [porpaMMbl  JUIs  pacyera,
IIPOEKTUPOBAHHUS U yIIpaBlIeHUs
TEXHOJIOTUYECKNMU poueccamu B
CEJIbCKOXO35MCTBEHHOM ITPOU3BOJICTBE
Buanerb:  HaBbIKaMM  JUIA  OTpEAEICHUs
[apaMeTPOB TEXHOJIOTUYECKUX IPOLIECCOB U
KayecTBa MPOAYKIUH CEIbCKOXO3SIIICTBEHHOTO
IPOU3BOJICTBA,  CPEACTBAMM  KOHTPOJISI U
yIpaBJIeHUs,, OCHOBaMM Juig cOopa W aHaiu3a
UCXOJIHBIX  JAHHBIX IS pacuyera W
IIPOEKTUPOBAHMSI TEXHOJIOTUUECKUX YCTAHOBOK C
IIOMOUIBIO MIPUKIIAIHBIX WH)KEHEPHBIX
IIPOTPaMM.




1. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

JucuuruinHa Oa3upyeTcsi Ha 3HAHUX, IOJYYEHHBIX B XOJIE€ OCBOCHHS Y4eOHOMU
IporpaMMmbl IO AMCHUIUIMHAM TOpU OOYYEHHMH HA YPOBHSX BBICIIErO OOpa3oBaHHS —
OakanaBpuaT, MarucTparypa.

JlaHHasi TUCLUMIUIMHA OTHOCUTCA K BapMAaTHBHOM 4acTH (AUCLMIUIMHBI 1O BBIOOPY)
omoka 1 «/lucoumumHB)  y4eOHOTO IUIaHA MOATOTOBKH — aCHUPAHTOB  HAYYHOM
cnenuanbHocT! 4.3.1. TexHONOTHH, MAalIMHBI U 00OPYAOBAaHUE UIS arpoNpOMBIIIIICHHOTO
KOMILIEKCA.

JlucuuiuinHa u3ydaercs Ha 2 Kypce OUHON (OopMBI 0OydeHHSI.

2. O0beM THCHUTIMHBI U BU/IbI Y4eOHO# padoThl

Oo0r11ast Tpy10€MKOCTh JUCIUTUIAHBI cocTaBiisgeT 108 yacoB ( 3 3a4eTHBIX €MHUII).

Bun yueOHoi1 paboThI ®opma o0ydeHust
OYHas
AynuatopHbIe 3aHATHS (BCETO) 54
B mom uucne: -
JlexumoHHOrO THIA 36
[IpakTueckue 3aHATHS 18
CamocrositensHas paboTa (BCero) 54
B mom uucne: -
[TpopaboTka MmaTepuana JEKIHH, 27
MOATOTOBKA K 3aHATHIM
CamocToATeIbHOE U3yYEHHE TEM 9
Pedepar 18
Bug npomexxyTo4HOM aTTecTaiuu: 3a4yer
OO6111as TPy10EMKOCTb:
4acoB 108
3a4ETHBIX IUHHUIL 3

3. Conep:xanue TUCHHILTHHBI
3.1. Conep:xkaHue pa3aesioB AU CIUIIMHBI

HaumenoBanue pasnena
JACIAILINHBI

ConeprkaHue pasena

1. | OOuue BOmpoCH TEOPHH
MOJICTUPOBAHUS

[Tonsatue oObekTa W ero wmoxaenu. Kiaccudukanus
moneneir. Ilonstue wmaremarnueckord wmonenun (MM).
AKCHOMATHYECKOE UM KOHCTPYKTHUBHOE ompeaeneHus MM.
Dopmbl NIPENCTABIEHUS MM. Knaccuduxarus
MaTeMaTHYeCKUX MojeJei, 00IacTH UuX MPUMEHEHHS.
MaremMaTru4deckue MOJEIIN COCTOSIHMS 00BEKTOB.
Onepangpl. OtHomeHus. OCHOBHBIE THUIIBI MPOCTPAHCTB,
obrmacTh WX TpUMEHEHUs. MaTemMaTuueckue MOJeNu
IBOJTIOIINH COCTOSIHUM, MX KIaccu(uKarys, CBOWCTBA,
obnacTu mpuMeHeHus. IMuTannoHHbIE MOACIH.

Mertoauka
Mojaesen

COCTaBJICHUA

OcCHOBHBIE ATalbl MATEMATUYECKOTO MOJEINPOBAHNUS
[Ipumep cocTaBiieHUss MaTEMATUYECKON MOAEIN COCTOSTHUS
oObekTa

Onucanne oOwvexkTa  MojenupoBaHus.  Mpeanusauus
oo0nexTa. [Toctpoenne MM. HccnenoBaHue MpoCTpaHCTBA
COCTOSIHUH. 3aKOHOMEPHOCTH, JEHCTBYIOIIME B 00JacTu
IIPUMEHEHHUS

Mozenud.  Maremaruueckas

dbopmynupoBka ITUX




3aKOHOMEPHOCTEM. KauecTBeHHOE HCCIIEI0BaHUE
MareMaTu4ecKux mozeneul. IIpuMenenne COBpeEMEHHOro
[10.
3. | Pemenue 3amau CTpykTypa ONTUMHU3ALUOHHBIX 33a4
ONITUMU3AIIH Onrtumuzanus 3a1a4 Npu JIMHEWHOM MPOTPaMMUPOBAHUMU.
Onrumuzanus 3a1a4 npu HEJIMHEWUHOM
IPOrpPaMMHUPOBAHHH. AnmpokcuMarus JTAHHBIX
BBIYMCIIMUTEIILHOTO U HATYPHOTO
SKCIIEPUMEHTOB PErPECCUOHHBIMU 3aBUCHMOCTSIMU
[IpencraBnenune pe3ynbTaToB 3SKCIEpUMEHTa  (1r000r0
BBIYUCIIUTENIBHOTO  WJIM  HAaTypHOTO)  TOBEPXHOCTHIO
OTKJIMKA TIPU
ONITUMU3AIINHI 00BEKTOB HCCTIe0OBaHUS
Craructuueckas 00paboTKa pe3yabTaTOB AKCIIEPUMEHTA
AHanu3 pe3ynbTaTOB IKCIEPUMEHTA TI0 PErPeCCHOHHBIM
ypaBHEHUSIM
4. | TlpukiaaHbIe aCTICKTHI Hcnons3oBaHre TBEPIAOTENBHBIX MOJEIEH DIEMEHTOB
npuMeHeHnst MKDO KoHCTpyKuui c/x MamuH. [lpumenenne CAIIP s
(MeToa KOHEUHBIX MIOCTPOEHUSI MOJieNiel paboYuX OPraHOB C/X TEXHUKHU.
3JIEMEHTOB) MopenmupoBanue HaNpsHKeHHO-/1e()OPMHPOBAHHOTO
COCTOSIHUS DJIEMEHTOB KOHCTPYKIUH.
5. | UmuTtanmonHoe [TocTpoeHre UMUTAITMOHHBIX MOJIEIEHN CIIOAKHBIX CUCTEM.
MO/IETTUPOBAHUE MoaenupoBaHue B TUAPO-Ta30 AUHAMHUKE.
MoenupoBaHue oBeAeHUs Chltydnx cpel. [I[pumenenue
coBpemennoro I10.
3.2. Pa3nesibl AMCUMIIJIMHBI M BU/IbI 3aHATHIH
ouHas Gpopma 00ydeHHS
Ne HaumenoBanue pasnena qUCIUIIIMHBI Jlexum Hpaicris, CP Beero
/o 3aHATUS Yac.
1. | OGume BOMpOChl TEOPUN MOJICTHPOBAHUS 4 2 4 10
2. | Meroauka cocraBiieHAS MOIEIIEH 8 4 8 20
3. | Pemenue 3agay onruMusanin 8 4 8 20
4 [Ipuknanueie aciekTsl npumeHeHust MKO 8 4 6 18
" | (MeToJ1a KOHEYHBIX DJIEMEHTOB)
5. | UMuTanmoHHOE MOICTMPOBAaHUE 8 4 10 22
6. | UnguBuayansHoe 3ananue (Pedepar) 18 18
Hroro 36 18 54 108
3.3. 3aHATHSA NPAKTHYECKOr0 THIIA
TpynoemMkocTb
Ne i/m Ne pasnena Tema pyn(qaC)
JICITUTLTHBI
OYHas
1 2 3 4
1. | Pazmen 1 Tabnuanbie GOPMBI TPECTABICHUS MATEMAaTHIECKIX
Moenel. ['papuueckue popmbl peacTaBICHUSA 2
MaTeMaTHYEeCKUX MOJENeH.
2. | Paznen 2 Jluddepenunanbubie ypaBHEHUS TIPH
MO/JICTUPOBAHUU MIPOLIECCOB U CUCTEM. UK CIIEHHbIE 4
METO/IbI.
3. | Pa3znen 3 MeTo1bl peleHus 3a1a4 ONTUMHU3ALAH. 4
MHOTOKPUTEPHUAIILHBIE 3aa4H.




4. | Paznen 4 TBeprorenbHOE MOoAenupoBanue. Pacuer 4
HaPsHKECHHO-1e(OPMHUPOBAHHOTO cocTosiHIS MKD.

5. | Paznen 5 MoienpoBaHue ruPaBINnYECKUX CUCTEM 4
poreccoB. MoielnpoBaHue ChITyYHX CPesl.

Hroro: 18

3.4. IlpuMepHasi TEMATHKA KYPCOBBIX MPOEKTOB (Pador)
ne npedycmompeno OIIOI1.

4, Opraﬂmauuﬂ CaMOCTOSITENbHOM paﬁoTbl oﬁyqalomnxca Mo JTMCHMIIJINHE

4.1. Tunsbl CaMOCTOSATEIbHOM PadOThI U €€ KOHTPOJIb

Tun camocTosiTenbHOI padoTel | Dopma oOyueHUs Tekyiuii KOHTPOJIb
OYHas
- 7 TecTHpoBane
CamocTosATEeNTbHOE U3YYCHUE TEM 9 TECTUPOBAHUE
WM cOOECEI0BAHNE
Pedepar 18 3aIuTa
BCETO YacoB: 54

4.2. YueOHO-MeToAnYecKre MaTePHAJIbI I CAMOCTOATEIHLHOI padoThI:

1. Hlypun, K. B. IlnanupoBanue u opraHu3anus SKCIIepuMenTa: ydeOHoe mocoome / K.
B. lllypun, E. K. BonkoBa. — Cankr-IlerepOypr : Jlans, 2022. — 336 ¢. — ISBN 978-5-8114-
9875-8. — Tekcrt : amektpoHHbI // Jlanb : anekTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/230288 (mara o6pamenus: 01.07.2023). — Pexum noctyma: s
aBTOPU3. MOJIL30BATEIICH.

4.3. TeMbl, BLIHOCUMbIE HA CAMOCTOSITEJIbHOE H3yUYeHHe:
Paznen Nel
Hcnonp3oBanue CcTaTUCTHYECKOM HWHGOPMAMK TPH  MOJEIUpoBaHUH. CTaTHCTHYECKHE H
TEOPETUYCCKUE MOJIEIM IIPOILIECCOB, BBIMOJHAECMBIX CEIbCKOXO3SMCTBEHHBIMU MAaIIMHAMH H
000py/I0BaHUEM.
Pa3zgen Ne2
VYpaBuenue Jlarpanxa 2-ro poja B UCCIAEAOBAaHUU TUHAMUYECKHX MTPOILIECCOB
Pa3zpen Ne3
Pa3paboTtka ¢hyHKIIHMOHATBEHON CXEMBI IPOEKTUPYEMOM MAIIIMHBIL.
Pa3zgen Neq
Metoapl OIIeHKH TUHAMHYeCKUX cBOMCTB MKD.

5.3. Temsl pedepaToB:
KommbroTepHast MOAETb M3IEIHS.
Simulink, cpeaa st UMUTAIIMOHHOTO MOICITUPOBAHHS
FluidSIM B MoienupoBaHuy rHIPaBIHYECKUX CUCTEM
HudpoBoii ABONHUK U3IETHSL.
MeToI-KOHEUHBIX 371eMEHTOB. [I[pMeHeHNE B NH)KEHEPHBIX pacyéTax.
Hcnons3zoBanne MATLAB B nH)XeHEpHBIX pacyerax.
MozenupoBaHue OBeIeHHS IOYB (TPYHTa) IPU B3aUMOJICUCTBHU C pabOYUMHU OpraHaMu
MaIlHH.
8. Metoabl IIIaHUPOBaHHUSI SKCIIEPUMEHTA.
9. Busyanu3ainus B MHKEHEPHBIX pacyeTax.
10. OnTumanpHOE MPOEKTUPOBAHKE

NouohkownpE

6. @OHA OLEHOYHBIX CPEACTB AJs NMPOBeIEHUs MPOMEKYTOUYHONH aTTecTaluu
o0y4Jaromuxcst o JMCIHHUILIMHE



6.1

HepequL pPe3yJbTaTOB OCBOCHUSA NUCHUIIJIMHBI U OIICHOYHBIC CPEACTBA

Kon pesynprara

IIepedens ruraHupyeMbIX
PEe3yabTAaTOB OOYUEHUS TIO TUCIIUILIHHE

HaunmenoBanue
OLIEHOYHOI'0 CPECTBA

P-7

3HaTb: MeTOABl M NPUEMBI  AKTUBHOIO
HJIaHI/IpOBaHI/Iﬂ BKCHepI/IMeHTaJII)HI)IX
HCCIIeJOBaHNI

YMeTh: UCTOIB30BaTh CHOCOOBI U CPEICTBA
MOJIy4EHHUS, XpaHEeHHUs, nepepadboTKy
nH(poOpMallUK; aHATU3UPOBATH  PE3YJIbTATh]
HMCCIIEIOBAHMH.

Baanerb: MeTogamu, IpOrpaMMHBIMU U
TCXHUYCCKUMHU CpGHCTBaMI/I
COBepHIeHCTBOBaHI/ISI TGOpI/II/I, TCXHOJIOTUH U
TCXHUYCCKUX Cpe)ICTB MEXaHU3alnun
CETBbCKOTO XO3MCTBA

Tect

P-11

3HaTb: METOABI W TPUEMBI aHAK3a W
MIOCTAHOBKM 3aJad HCCIEAOBaHUS HauOoee
aKTyaJIbHBIX MPOOJIEM; METOIbI TIJIAHUPOBAHHS
Y TIPOBEICHUS IKCIIEPUMEHTA

YMeTb: POBOJIUTH aHAIIU3, CAMOCTOSATEIBH(
CTaBUTh 3aJady HCCICOBaHUS HanboJIee
aKTyaJIbHBIX TPOOJIEM, HMEIONIUX 3HAYCHHE
I MEXaHM3allid  CEJIbCKOTO  XO3SHCTBA,
IJIAHUPOBATh JKCICPUMEHT W OCYIIECTBIISTH
€ro Ha MpaKTHUKe

Baanerb: MeTonamMu ¥ mpuéMaMu aHAIHM3a |
IIOCTAHOBKH 3a/a4 MCCIIeI0BaHNs Hanboiee
aKTyaJbHBIX ITPOOJIEM; METOAAMHU
TJIAHUPOBAHUS Y TIPOBEICHUS SKCIIEPUMEHTA

Tect

P-12

3HaTh: OCHOBBI CHUCTCMHOI'O moaxoJga,
MAaTEMATHYCCKUC MOJCIN TJIsI OIIMCAaHHA U
COCTABJICHHA IIPOTHO30B pPA3JIMYHBIX SIBIICHH
B AI'POMHXCHCPHH, KpUTCpUH OLCHKH

KayecTBa pEe3yJIbTaToOB Hay4HBbIX
HUCCIIEIOBaHU

YMeTh: pacCUnThIBaTh OINTHMAJILHEIC
napameTpbl  TE€XHOJOTMYECKHX  YCTaHOBOK,
CpE/ICTB KOHTPOJIA H yIIpaBJICHUS]
TEXHOJIOTHYECKUMU IpoLIECCaMH,

UCIIOJIb30BATh IIPUKIIAHBIE IPOTPAMMBI JIJIS
pacdera, IPOCKTUPOBAHUSA U  YIIPABIICHHUS
TE€XHOJIOTUYECKUMU rporeccamMmu B
CENbCKOXO35MCTBEHHOM IIPOU3BO/ICTBE
Bianerb: HaBbIKaMHU JUIS ONIPENETICHUS
[1apaMeTPOB TEXHOJIOTMYECKUX IIPOLIECCOB U
KauecTBa IIPOJAYKIUHU CEIIbCKOXO3SIIICTBEHHOTO
[IPOU3BOJICTBA, CPEACTBAMU KOHTPOJISA U
yIIpaBJIeHUs, OCHOBaMH JJIsi cOOpa M aHalIn3a
HCXOJHBIX JaHHBIX JUIS pacueTra u
[IPOEKTUPOBAHUS TEXHOJIOTMYECKUX
YCTaHOBOK C IIOMOLIBIO IIPUKJIAAHBIX
MH)KEHEPHBIX IIPOrpaMM.

Tect




6.2. llIkaja oueHUBAHNUSA

IIIkana oneHUBaHUS TCCTUPOBAHUSA HA 3a4Y€TEC

00 BBINOJHCHMA 3aJaHUS Pe3yabTar
50 - 100 3a4TEHO
menee 50 HE 3a4YTEHO

6.4. TunoBbie KOHTPOJILHBIE 32/IaHUS HJIH HHBbIE MATEPHAJIbI:
VYkazansl B mpuiiokeHuu 1.

7. IlepeyeHb OCHOBHOI M /IONOJIHUTEJbHON Y4ueOHOIl JMTepaTyphbl,
He00XO0AMMOI 1151 0CBOCHMS IMCIHUIIINH

a) OCHOBHAs JIUTEpaTypa:

1. bepecroBa, C. A. MaremaTudyeckoe MojenupoBaHue B WHXeHepuu : ydueOHuk / C. A.
BepectoBa, H. E. Muciopa, E. A. MutiomoB. — ExatepunOypr : Yp®V, 2018. — 244 ¢. —
ISBN 978-5-7996-2499-6. — Texkct : anekrpoHHBIH // JlaHB : BIIEKTPOHHO-OMONMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/170101 (mata o6pamenus: 01.07.2023).

2. XpameninH, A. B. MonenupoBanue B arponHkeHepuu © yaeoHoe nocooue / A. B. Xpamenins.
— WxeBck : Mbxeckas 'CXA, 2019. — 46 c. — Tekcr : snekTpoHHBIN // JIaHb : 3IEKTPOHHO-
oubnmuoreynas cucrema. — URL: https://e.lanbook.com/book/178015 (mara oOpamienus:
01.07.2023).

0) TOMOTHUTENBHAS JINTEpaTypa

1. BemsixoBa, A. 0. Mmutanmmonnoe MoaenupoBanue : yueoHoe nmocooue / A. FO. bemskoBa. —
Upkyrck : Upkyrckuit TAY, 2020. — 120 c. — Texkct : anekTpoHHbii // JlaHb : 3IEKTPOHHO-
oubnmuoteynas cucrtema. — URL: https://e.lanbook.com/book/183493 (mara oOparmeHus:
01.07.2023). — PesxkuM A0CTyIa: Jis aBTOPH3. [TOJB30BATEIICH.

8. IlepeuyeHnb pecypcoB HH()OPMAIHOHHO-TEJTEKOMMYHUKANIMOHHON CeTH
«uTepHeT

https://elibrary.ru/; - naydnas snexTpoHHas OuOIHOTEKA
http://www.exponenta.ru/; - o6pa3oBaTe/IbHbIN MATEMATHYECKUI CalT
http://lwww.twirpx.com/files/special/forest/ (Dnextponnas 6udaroTeka «T»);
http://www.e.lanbook.com (M3marenbctBo «JIaHb»);
http://www.iprbookshop.ru (3BC «Iprbooks»).

9. Meroauyeckue yKazanus 1Jis1 00y4arOUIUXCs 10 0CBOEHUIO U CHMIIUHBI

Kapanrun, B. I1. O6paboTka SKCIIEpUMEHTANbHBIX IaHHBIX: ydeOHoe mocodue / B. IL
Kapanrun, C. ®@. Enenkas. — Owmck : OMI'TY, 2018. — 48 ¢. — ISBN 978-5-8149-2603-6. —
Texcr:  omextponnsii  //  Jlawb:  snekTpoHHO-OMOMMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/149107 (mara oGparenus: 01.07.2023). — Pexwum moctyma: mis
aBTOPH3. TIOJIb30BaTENEH.

10. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOT Wi

1. Onepanunonnas cucrema Windows,

2. Ilaker npuknaaneix nporpamm MSOffice,
3. Mathcad Education - University Edition,
4. Kommac 3D

11. MarepuajibHO-TeXHHYECKOe o0ecreyeHue T CIUTITTHHbI


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

KomnbroTepHslit Ki1acc, 000py10BaHHBIN CPECTBAMU MYJIbTHMEINA U HEOOX0AUMBIMU
[IPOrpaMMaMH Ui IPaAKTHUYECKUX padoT.

12. Oco0eHHOCTH OCBOEHHSI [MCHUIUIMHBI [JIsi HHBAJIWAOB M JHI €
OrpaHNYeHHbIMH BO3MOKHOCTSIMHM 3/10POBbS

OOyuenne oOy4arOmUXCS C OrpAaHMUYEHHBIMH BO3MOXHOCTSIMH 3I0POBBS IpH
HEOOXOIMMOCTH OCYILECTBIISIETCSI Ha OCHOBE aJalTHPOBAHHOW pabouell mporpaMMbl C
WCTIOJI30BAHMEM CIICIUAIBHBIX METOJOB OOY4YeHHS W JIUAAKTUYECKHX MaTepUalIOB,
COCTaBJICHHBIX C Y4ETOM OCOOCHHOCTEW MCHUXO(U3NIECKOTO Pa3BUTHS, MHIMBHIYaTbHBIX
BO3MOYHOCTEH M COCTOSIHUS 3/I0OPOBBS TAKUX 00ydaromuxcs (00yJaromerocs).
B umemsix ocBoeHuss yuyeOHOW NporpaMMmbl AMCUMIUIMHBI HMHBAJIWJAMH W JIMIAMHU C
OTpaHMYEHHBIMU BO3MOKHOCTSIMU 37J0POBbs 00ECIIeUnBaETCS:

* I MHBAJIWJOB U JIMI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBS 110 3PEHUIO!
pasMenieHue B JOCTYNHBIX JUId OOy4aromuxcs, SBISIONIUXCS  CIENBIMH  HIH
CIa0OBUASIIMMHU, MECTaX U B aJallTUPOBAHHOM (popme cripaBouHOM HMH(OpManuu o
pacnycaHuy y4eOHbIX 3aHITHM; IPUCYTCTBUE ACCUCTEHTa, OKa3bIBAIOIIErO
oOyuaroniemycs  HEOOXOJMMYIO  TIOMOIIb; BBIIYCK  albTEpHATHBHBIX  (QOpMaToB

METOAUYECKUX MaTepHUaioB (KPYMHbIN MWPUGT WM ayauodaiiisl), UCIOJIb30BaHNE
Bepcun caiita mua ciaboBuganux OBC IPR BOOKS wu cnermuanpHOr0O MOOHIBHOTO
npunoxkenuss [IPR BOOKS WV-Reader (mporpamMmbel HEBH3yalbHOTO JOCTyIa K
uHpopmaluy, TMpelIHa3HAYEeHHOW s MOOWJIBHBIX yCTPOMCTB, paboTarolmux Ha
onepamnuonHoi cucreme Android m 10S, koTopas He TpeOyeT chenuaibHO OO0YYEeHHOTO
accucteHTa, T.K. moau ¢ OB3 mo 3peruto paboTaroT co CBOMM yCTPOMCTBOM MPHUBBIYHBIM
CrocoOOM, HCIONB3YS CIelUadbHble IITATHBIE MPOTPAMMBbl Ui HE3PSUUX JIOACH, C
kotopeiMu IPR BOOKS WV-Reader nmeeT nosiHyr0 COBMECTUMOCTB);

* Ui MHBAJIUJOB M JIMIl C OTPAHUYCHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbS MO CIYXY:
HaJJIeXKalliMU 3BYKOBBIMU CPEACTBAMH BOCIIPOU3BeIeHuE NH(POpMAIUY;

* IS WHBAJNUIOB U JIUI[ C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0OPOBBS, UMEIOIIMX
HapyIIEeHUs OIMOPHO-ABUIaTENILHOTO  ammapara: BO3MOXHOCTh OeCHpensiTCTBEHHOTO
noctyna oOydaroluxcss B y4deOHbIe TIIOMEIICHUs, TyalleTHble KOMHAThl U JIpyrue
nomeieHus kadeapsl, a Takke NpeObIBaHUE B YKa3aHHBIX MOMEIICHUSX.

O6pazoBanue 0Oy4yarOUIUXCsS C OTPAHUUYECHHBIMH BO3MOXHOCTSMHU 3[I0POBBSI MOKET
ObITh OpPraHU30BaHO KaK COBMECTHO C JPYTMMH OOYYaroIIMMHCS, TaK U B OTAEIbHBIX
TpyIIax Wik B OpraHu3anusx.
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KOHTPOJIBHBIE 3ATAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHU, YMEHHN i, HABBIKOB U (1JIM) ONBITA JeATeJbHOCTH, XapaKTepHU3yIoLye 3Tanbl

(popMupoBaHus pe3yJIbTATOB B NIpoLecCe OCBOCHUSA JUCHUIIIMHBI
MOJAEJIMPOBAHUME TEXHOJIOI'MYECKHUX ITPOIECCOB B A'POMH’)KEHEPUU

1. Bompocsl k 3auery

HaunmenoBanue
pe3yabpTara OCBOCHHUS

Bompocsr

P-7 CnocoGHOCTB
TUTAHUPOBATH U
MIPOBOJIUTH
IKCIIEPUMEHTHI,
00pabaTsiBaTh U
aHAITU3UPOBATH
pe3yabTaThI

1. AxcrnoMaTH4ecKoe U KOHCTPYKTUBHOE ONPE/IEIIEHUS
MaTE€MaTHYECKOU MOJEIIH.

2. CriocoOFb!I ITpeICTaBICHIS MATEMATHICCKIX MOJICIICH.

3. Cucrema TMHEHHBIX aNTeOpanveckux ypaBHeHH. MeToauka
pELIeHUs CUCTEM JINHEHHBIX alireOpandyecKkux ypaBHEHUH C
TTOMOTIIBIO CUMILIIEKC-TAOIHII.

4. @opmanuzanys cocTaBieHUs AU(PepeHuaNbHbIX YpaBHEHHUH
OTBICKaHUS SKCTPEMAJIbHBIX TOYEK B CJIy4ae 3aJlauyd HEJIMHEHHOTO
MIPOTPAaMMHUPOBAHUS C IBYMSI IEPEMEHHBIMH. AJITOPUTM PEIICHUSI.
5. MartemaTudeckre MO COCTOSIHUS 00BEeKTOB. OnepaH/ibl.
OcCHOBHBIE THUITBI IPOCTPAHCTB CYIIECTBOBAHUS OOBEKTOB.
Oco0eHHOCTH WX ONMCAHUS.

6. Metox MHOKHTENeH Jlarparka i pemeHus 3a1ad
HETTMHEWHOTO IPOTrPAMMHUPOBAHMS HA TIPUMEPE 3a]]a4H C IBYMS
MepEeMEHHBIMHU.

7. CucteMbl IMHEWHBIX anreOpandeckux ypaBHeHUH. CriocoObl
3amanusi. MatpuuHoe 3aaanue. J[omycTruMpie mpeoOpa3oBaHusl U
METO/IbI PEIICHHUSL.

8. MeToiMKa YMCIIEHHOTO PeleHUsT OOBIKHOBEHHBIX
muddepeHnaIbHbIX YpaBHEHUI epBOTO MOPsAKa.

9. OOmias MeToauKa pelieHus 3a/1a4 HeJIMHEHHOTO
porpaMMupoBaHus. ANropuTMm pemrenus. Henocratku.

10. Craructudeckas 00paboTKa pe3yIbTaTOB IKCIIEPUMEHTA MTPU
MCIOJIb30BaHUU MOJMHOMUHAIBHOTO MOJICTTUPOBAHUSI.

P-11 CnocoGHOCTE 1
YMEHUE IPUMEHSATD
3HaHUS COBPEMEHHbBIX
METOJIOB
HUCCIIEIOBAHUIN

11. OcobeHHOCTH 33724 HETMHEWHOTO MTPOTrPAMMHUPOBAHHUSI.

12. OcHoBHBIE TPeOOBAHUS K aJITOPUTMaM 33]1a4 MOJICITUPOBAHHUS
13. DBoIOIMYU COCTOSIHUI. AJITOPUTMBI CAMOOPTaHHU3aAIUHN U
CaMOHACTPOUKH.

14. Cnoxwnsbie cucteMbl. CUCTEMHBINM aHATIU3, TEOPHUS CUCTEM U
CHCTEMHBIH ITOIXO.

15. CtpykTypa ONTUMU3ALMOHHBIX 33/1a4.

16. LlenenanpaBliI€HHOCTh YJIEMEHTOB CIIOKHBIX CUCTEM.
OyHKIMOHAJIBHBIE CBOMCTBA SJIEMEHTOB CHCTEM.

17. Vcnonp30BaHrE METOAUKH OTIUCAHHUS 0OBEKTOB ITOJIMHOMAMHU
BTOPOI CTETIEHU MIPU ONTUMHU3AINH UCCIIETyEMbIX MTPOIIECCOB.
[TonsiTHE O «3BE3AHBIX» TOUKAX MPOCTPAHCTBA HE3aBUCHUMBIX
MEpPEMEHHBIX.

18. CtpykTypa ONTUMHU3ALMOHHBIX 331a4.

19. OcoGeHHOCTh MaTEMaTHYECKOTO MOJICTUPOBAHUS
(YHKIIMOHUPOBAHUS CIIOKHBIX CHCTEM.

20. Anroput™ AEWCTBUIA UCCIIENOBATEINS IPU ONTHMH3AINH
MHOTO(aKTOPHBIX 3aBUCUMOCTEH METOJIOM KPYTOTO BOCXOKICHHSI.
21. Meton mHOxuTenei Jlarpanka 11 penieHus 3aaa4y
HEJTMHEWHOTO MPOTrPaMMHUPOBAHUS HA PUMEPE 3a7a4UH C ABYMS
MepeMEHHBIMHU.

P-12 CriocoOGHOCTE K
MIPOEKTHOM

22. DKcriepUMeHTalbHbIE (HATYpHBIE U BBIYMCIUTENbHBIC) IJIaHbI
MHOTO(AKTOPHOTO aHAIIN3A.




JIeSITCIILHOCTH Ha
OCHOBE CHCTEMHOTO
M0JIX0/1a, YMEHHE

CTPOUTH U
HCIIOJIL30BaTh MOJISIIN
JIJIS OIMCAHUS U
MPOTHO3UPOBAHUS
Pa3JIMYHBIX SIBJICHUI,

OCYILECTBIATh UX

KauyeCTBECHHBIN 1

KOJIHNYECTBCHHBIN

aHaIu3

23. OOmmas MeToIKa onpenesieHus ko3dduuueHTon
PETrpPECCHOHHOTO

24. YpaBHEHHUS U BBIUMCICHUS TUCTICPCHH.

25. Ouenku K03 PUIMEHTOB PErPECCUOHHOTO YPaBHEHHUSI.

26. PerpeccuoHHBIE 3aBHCUMOCTH MHOTO(DaKTOPHBIX
UCCIIEIOBAHMM.

27. Ilnansl MHOTO(AKTOPHOTO aHAJIM3a U TUIaHBI H3YYCHUS
MIOBEPXHOCTH OTKJIMKA.

28. IlpencraBieHne pe3yIbTaTOB IKCIIEPUMEHTA IIOBEPXHOCTHIO
OTKJIMKA TPU ONTHMH3ALUU MHOTO(AKTOPHBIX 00BEKTOB
WCCIIEIOBAHUSL.

29. VYcioBue ONTUMH3AINN B3aUMOIEHCTBHS C.X. MAIIIMHEI C
o0OpabaTsiBaeMbIM MaTepuaioMm B coctaBe MTA B citydae Hamuuus
YIPYTOH CLETIKH.

30. Mcnonp30BaHne KOMIO3HIIMOHHBIX IJIAHOB TIPU OMHCAaHUHT
napaMeTpOB ONITUMH3AIMH UCCIIEIYEMBIX IPOIIECCOB MTOJIMHOMAMHU
BTOPOM CTETICHH.

31. YcnoBue onTUMH3AINN B3aUMOJICHCTBUS C.X. MAIITMHEI C
o0OpabaTreiBaeMbIM MaTepuaiioM B coctaBe MTA B cirydae Hamudust
YIPYTOH CLETIKH.

32. CocraBiieHHEe MaTeEMaTHYECKOH MOJEIN B3aNMOIEHCTBHS C.X.
MalIHbl ¢ 00padaTeiBaeMbIM MaTepuaioM B coctaBe MTA.

33. IlpunnunuanpHas cxema npeoOpa3oBaHus HATPYKECHHS C.X.
MaIlIMHbI, MAIIMHHO-TPAKTOPHOTO arperara.

Kpurepun ouenku 3auera

- «3aUTEHO» BBICTABIIACTCS CTY/ICHTY, €CJIM 3a TecT Habupaet 6osiee 50 Gaos;
- «HE 3aYTEHOY BBICTABJISETCS CTYJCHTY, €CIU 3a TeCT HabupaeT MeHee 50 GaoB.

2. Bompocsl 11s1 cobece10BaHu s

YTo Takoe TEXHOJIOTUIECKUH mpouecc.
Yro Takoe MOACITUPOBAHHUE TEXHOJIOTHUIYCCKOI'O IIpouecca.

YeMm oTimgaeTcs JUHaMHW4YCCKas MOJCJIb OT CTaTHYECKOM?.

1
2
3. Yro Takoe OIITUMHU3AIIMOHHAA MOACIIb.
4
5

7. Kakue

B kakux ciyyasx ~ OpuUMEHSieTCsl  MaTeMaTh4yeckoe — OMNHMCaHhe  Ha
AKCIEPUMEHTAIbHBIX IAHHBIX (IMIIMPUYECKas MOAEIH)?
6. IlepeuncnuTe METOMABI COCTABICHUS MATEMATUYECKOTO OMICAHUSI OOBEKTa
TPYNIbl  YpaBHEHWH  BXOASIT B  COCTaB  MaTeMaTUYECKOTO

TEXHOJIOTMYECKOT0 00BEeKTa?

8. HazoBuTe 0CHOBHEBIE CTaluu IIOCTPOCHUA MaTeMaTH4eCcKOi MOACIN TCEXHOJIOTHYCCKOI'O

o0beKTa.

9. MaremaTndeckue MOAETH UICHTH(PHUKAIIUU 00HEKTOB, MX UCIIOIH30BAHUE B 33aa4ax
MIPOEKTHPOBAHUS TEXHOJIOTUYECKUX MTPOIIECCOB.

10. Ponb MomenupoBaHus B HAyKe M TEXHHKE.

11. AnekBaTHOCTH MOJEJIEH.

12. ITpuHIUIBI HOCTPOSHUS MOAETEH.

13. Kaxwue BUIIbI ypaBHEHUI OBIBAIOT.

14. Meton Jlarpanxa.

15. CucteMHBIi TOIXO/I.

16. CrnoxHble (hpakTOpHBIE MJIAHBI.

17. Croxactudeckas MOJENb.

18. 3HaveHue TepMUHA «PETPECCUOHHAs 3aBUCUMOCTD.
19. dakrtopsl, BAUSIONINE HA U3MEPSIEMbIEC PE3YIbTATHI.
20. Yo Takoe muCIepCHs.

21. T'unote3a 0 paBEHCTBE JUCIEPCHH.

22. Yto Takoe UHTEPIOIIALIMS.

OCHOBC

OIMMCaHUA



23. OreHKa KayecTBa PErpecCHOHHON MOJCH

24. ®opmyiisl Beraucienuit no kpurepuro Oumepa (CTeioeHTa).

25. Knaccugukanys npyukiaJHbeIX IPOrpamMM Ui TNIAHUPOBAHUS SKCIICPUMEHTA
26. AJNTOpPUTM IJIAHUPOBAHUS SKCIIEPHUMEHTA.

Kpurepuu ouenku codece10BaHus
- OLIEHKa «3a4T€HO0)» BBICTABIIAETCSA OOydarolleMycs, €ciid B Ipoliecce coOece0BaHus
OH PacCKpBIBaeT N0 TeMe HEe MeHee ueM 2/3 nHpopMaIyy, BIaJeeT OCHOBHBIMU TEPMUHAMH, a
OTBCTBI Ha HABOAAIIHNEC BOIIPOCHL 0oJjee ueM YAOBJICTBOPUTCIIbHBI,
- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS 00y4aroLIeMYycCsl, €CIIU B IIpoliecce co0ece10BaHus
OH packKphIBaeT Temy He Oosiee yeM Ha 1/3, a OTBETHI Ha JOMOJHUTEIBHBIE BOMPOCHI BBOJST B
3a0TyXKICHHE.

3. Temsl pedepaToB

KomnbrotepHas Moenb u3aemusl.

Simulink, cpema s IMUTAITHOHHOTO MOETHPOBAHHS

FluidSIM B MoenupoBaHUK THAPABIMYECKAX CHCTEM

HudpoBoii ABONHUK U3AETHSL.

MeTo1-KOHEUHBIX 371eMeHTOB. [IprMeHeHne B MH)KEHEPHBIX pacuéTax.
Ucnonb3oBanne MATLAB B uH)XeHEpHBIX pacyerax.
MonenupoBanue MmoBeACHUs MOYB (IPyHTa) MPH B3aUMOJCHCTBUM € pabOYMMH OpraHaMH
MaIlUH.

8. MerTo/1bl IUITAHUPOBAHUS SKCIIEPUMEHTA.

9. Busyanusanus B MHXXCHEPHBIX pacyeTax.

10. OnTumanbHOE MPOSKTUPOBAHHE.

NogakrwbnpE

Kpurepun ouenku pedepara

- OLICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIU MpU 3aluTe pedepara pacKpbiTa TeMa,
JNEeMOHCTPUpPYETCS TIyOOKOoe 3HaHWe MaTepualia, C HEKOTOPbHIMM HETOYHOCTSIMH B
WCIIOJIb30BAHMU  CIIEUAIBHONM TEPMUHOJIOTUH, C HE3HAYUTENIbHBIMH CTUIUCTHYECKUMHU
omMOKaMu B M3JI0KEHHs MaTepuana, NP HAIUYUU HETOYHOCTH B BBIBOJAX IO TeMe, U
HE3HAYUTEJIbHBIMU OIINOKaMU B 0(OPMIICHHH;

- OLIGHKAa «HE 3aYTEHO» BBICTABIIAETCS CTYIEHTY, €ClIM IpH 3amure pedepara Tema He
packpbITa, BBISBICHO HEOpEXKHOE WM HempaBwibHOe odopmiieHue, a Takxke pedepar B3ST B
TrOTOBOM BHJIE U3 0a3bl ceTu MIHTepHeT.



