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

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

2) Y4eOHBIM TUTAaH OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMBI HaydHas crenuaibHocTh 4.3.1.
TexHonoruu, MamuHbl U 00OpyAOBaHUE MIJI arpONPOMBIIUICHHOTO KOMIUIEKCa, OJ00peH
VYuenbim coBetom @I'BOY BO I'AY Ceepnoro 3aypaibs oT «31» mapta 2022 1. [Ipotokon No
7.

Pabouass mporpamMMa y4eOHOW IUCHUIUTMHBI (MOIYJs) OJOOpeHa Ha 3acenaHuu Kadempsl
Texauueckue cucteMsl B AIIK ot «01» uronst 2022 r. [IpoToxosn Ne 11.

/f%" H.H. Yer
3aBenyrommii kKadeapoit _  FF CTHHOR

PabGouas mporpamma y4eOHOW AMCHUIUIMHBI (MOJIYJIsI) OZOOpEHA METOIUYECKON KOMHCCHEH
uHcTuTyTa OT «01» nronst 2022 r. IIporokon Ne 7.

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

Pa3paboTuuk:

AmnTtponos B.A., nonent kapenpsl texauueckue cucremsl B AIIK, x.0.H.
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1. [lepeuennb

IIAHUPYeEMBbIX

pe3yJIbTaTOB

oﬁyqe}mﬂ mo AUCHHUIIJINHE,

COOTHECEHHBIX ¢ IJIAHMPYeMbIMH PpPe3yJbTATAMH OCBOeHHMsI 00pa3oBaTebHOIl

NPOrpamMMbl
Koo Pesynomamur oceoenus Ilepeuenv nianupyemuix pesyibmamos 00yueHus no
pe3yioma ()MCMIHZJZMH@
ma
P-7 CnocoOHOCTh  IUTAHMPOBaTH  ® | 3HATh: METOABI W NPUEMBI  aKTUBHOTO
MIPOBOJIUTH HKCIIEPUMEHTHI, | JITAHUPOBAHUS AKCIIEPUMEHTAIbHBIX
oOpabaTeiBaTh ¥ aHAJIW3UPOBATH | UCCIICIOBAHUMA
pe3yNbTaThl YMeTh: HCIONB30BaTh CIOCOOBI U CpEACTBA
MOJTYYCHHUS, XpaHEeHMUS, nepepadoTKu
uH(pOpMallUK;  AHATU3UPOBATH  PE3YJIHTATHI
HUCCIEeqOBaHUN.
Baanerb: Meromamu, OpOrpaMMHBIMH U
TEXHUYECKUMU cpencTBamMu

COBEpILICHCTBOBAHUSI TEOPHUHM, TEXHOJOTUH U
TEXHUYECKUX CPEJCTB MEXaHU3ALUHU CEIbCKOTO
X034HCTBa

P-11

CnocoOHOCTh U YMEHHE TPUMEHSTh
3HAHUSI COBPEMEHHBIX METOJOB
HUCCIEe0BAaHUN

3HaTh: MeTONBI W IpUEMBl aHaIM3a U
IIOCTAaHOBKM 337a4 HUCCIIEIOBAaHUS HaubOoiee
aKTYyaJIbHBIX MPO0OJIEM; METO/IbI IUIAHUPOBAHUS U
IIPOBEACHUS IKCIIEPUMEHTA

YMerb: IPOBOIUTH aHAIM3, CAMOCTOSATEIBHO
CTaBUTh  33Jady HCCIEJOBaHHS  Hambosee
aKTyaJIbHBIX MPOOJEeM, UMEIOIINX 3HAUEHHE IS
MEXaHU3aluu CEJIBCKOTO XO35CTBa,
[IJIJAHUPOBATh DKCIIEPUMEHT U OCYIIECTBIIATH €TI0
Ha IIPaKTHUKE

Baagerb: meronamMu M npuéMamMu aHaiuza U
IIOCTAaHOBKM 3aJa4 HUCCIIEOBaHUS HauOoiee
aKTyaJIbHBIX PO0JIeM; METOAaMHU TTaHUPOBAHUS
Y IIPOBEJICHMS DKCIIEPUMEHTA

P-12

CriocobHOCTD K
NeSTeTLHOCTH Ha OCHOBE
CUCTEMHOI0  TOJXO0/a, YMEHHE
CTPOUTHh U HCIOIB30BATh MOJIEIH
JUIsl ONTUCAHUSl U MPOTHO3UPOBAHUS
pa3INYHBIX SIBJICHUH,
OCYULIECTBJISITh UX KAaU€CTBEHHBIA U
KOJTMYCCTBEHHBIN aHAJIN3

MIPOEKTHOU

3HaTh: OCHOBBI CHUCTCMHOTI'O nmoaxojaa,
MATEMAaTHYCCKUE MOACIN JJId OIHMCaHusd H
COCTAaBJICHHU NPOTHO30B PA3JIMIHBIX SIBJICHUM B
ArpOMHXXCHECPUHU, KPUTCPUU OLCHKHW KadeCTBa
PE3YJIbTATOB HAYYHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ

YMerb: paccUnThIBaTh ONTUMAaJIbHBIE
rapamMeTpbl  TEXHOJOTMYECKMX  YCTAHOBOK,
CPEICTB KOHTPOJIA u YIPABIICHUS
TEXHOJIOTMYECKUMU IIPOLIECCAMU, UCIIOJIb30BaTh
NPUKJIAJHBIE  TPOrpaMMbl  JUId  pacyera,
IIPOECKTUPOBAHUSA u YIPaBIICHUS
TEXHOJIOTHYECKUMU Iporeccamu B
CEeIbCKOXO035MCTBEHHOM IIPOU3BOJICTBE

Baagerb:  HaBblIKaMM I ONPEIEIICHUS

MapaMeTpoB TEXHOJOTHYECKHX IMPOILIECCOB H
KauyecTBa TMPOAYKIIMH CEIbCKOXO03HCTBEHHOTO
MPOU3BOJICTBA,  CPEICTBAMU  KOHTPOJIA U
yIpaBieHUsi, OCHOBaMHU IJsi cOopa M aHamu3a
UCXOJHBIX  JaHHBIX NI pacuerta |
MPOEKTUPOBAHUS TEXHOJIOTUYECKUX YCTAHOBOK C
TTOMOIIIBIO MPUKIIATHBIX WHXEHEPHBIX
IPOrPaMM.




2. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/bHOH NPOrpaMMbl

Jucnunimna 6a3upyeTcss Ha 3HAHMSIX, IMOJYYEHHBIX B XOAE€ OCBOCHHUS ydueOHOU
OporpaMMbl 1O JUCIHMIUIMHAM IPH OOyYeHMHM Ha YpPOBHSX BBICIIEro 0Opa3oBaHUS —
OaxanaBpuaT, MarucTpaTypa.

JlaHHas TUCHMIUIMHA OTHOCHTCS K BapHMAaTUBHOW 4acTW (JUCLMUIUIMHBEI 1O BHIOOPY)
omoka 1 «/lucuurIMHB y4eOHOro IUIaHa TMOJArOTOBKM AaCIUPAHTOB HAay4YHOUH
cneuuanbHocTu 4.3.1. TexHonoruu, MammHbl ¥ 000pyIOBaHUE JUIS arpoNpPOMBIIIICHHOTO
KOMILJIEKCA.

Jucnunimza u3yyaercs Ha 2 Kypce 04HOU (GopMbl 00yUdeHusl.

3. O0beM TUCUMILIMHBI M BUJbI Y4eOHOH padoThl

OO61as Tpy10eMKOCTh TUCHUILUIUHEI cocTaBisgeT 108 vacoB ( 3 3a4eTHBIX AUHUILY).

Bun yuebnoit paboTsl ®dopma 00yueHus
oYHast
AynuTOpHBIE 3aHATHS (BCETO) 54
B mom yucne: -
JleKuMoHHOTO THIIA 36
[TpakTryeckue 3aHsATHS 18
CamocTtosTenbHas paboTa (Bcero) 54

B mom yucne: -
[IpopaboTka MaTepuana JEeKIHi,

MOATOTOBKA K 3aHATHAM 27
CamocTosTeIbHOE H3YUYEHHUE TEM 9
Pedepar 18
Bua npomexyTo4HON aTTeCTaluu: 3a4er
OO6m1ast Tpy10€MKOCTb:
4acoB 108
3a4ETHBIX €IMHULL 3
4. Copepkanue TUCHUIITHHBI
4.1. Conep:xanue pa3aejoB TUCHUILIUHBI
HanmenoBanue pasnena Coneprxanue paszaena
JUCITUTUTUHBI
1. | O6mme Bompockl Teopuw | [lorsTne oOvekTa u ero wMoaenu. Kiaccudukamms
MOJEIUPOBAHUSA mozenei. Ilonarme wmartematudeckoir wmoxaenu (MM).
AKCHOMAaTH4ECKOE M KOHCTPYKTHBHOE omnpeneneHuss MM.
Dopmbl NPEICTABIIEHUS MM. Knaccudukanus

MaTeMaTHYeCKUX Mojenei, o0JacTH HX NPUMEHEHHS.
Maremarnueckue MOJEIIN COCTOSIHUS 00OBEKTOB.
Omnepanapl. OTHOmEHHs. OCHOBHBIE THUIBI IPOCTPAHCTB,
o0lacTH MX TNpUMEHeHUs.  MaTeMaTHUecKue MOJAEIH
HBOJIIOIMHM COCTOSIHUM, MX KJIacCHU]UKalus, CBOMCTBa,
oOnactu npuMeHeHus. iMuTanionHble MOJIETH.

2. | Meronuka cocrtaBieHusi | OCHOBHBIE 3TaIbl MATEMATHYECKOTO MOJICITUPOBAHUS
MOJENeN [Ipumep cocTaBiieHUS MATEMATUYECKOW MOJEIN COCTOSHUS
o0BeKTa

Onucanne o0bekTa  MonenupoBaHUs.  Moeamusarus
oobekTa. [loctpoerne MM. HccnenoBanue mpocTpaHCTBa
COCTOSIHUH. 3aKOHOMEpPHOCTH, JEHCTBYIOIIME B OOJACTH
MIPUMEHEHHUS




MOJEIIH. Maremarnueckas (dopmyaHpoBKa 3TUX
3aKOHOMEPHOCTEHN. KauecTtBenHnoe UCCIIEA0BAHUE
MaTeMaTH4eCKuX Mozeneu. IIpumeHeHne COBpPEMEHHOTO
I10.

3. | Pewenue 3agau CtpyKTypa ONTUMHU3ALMOHHBIX 3a/1a4
ONTUMMU3ALHNH OnTumu3zanust 3a1a4 Mpu JMHEHHOM MPOrpaMMHUPOBAHUU.
OnTumuszanus 3az1a4 pu HEJIMHEWNHOM
MIPOrpaMMHUPOBAHHH. ANIpoKkcuManus JTAHHBIX
BBIYHUCIIUTEIBHOTO U HAaTypHOTO
9KCIIEPUMEHTOB PETPECCUOHHBIMU 3aBUCUMOCTSIMU
[IpencraBnenne pe3ynbTaTOB HKCHEPUMEHTa  (JIH0O0TO
BBIUUCIUTENILHOTO  WJIM  HAaTypHOr0)  IOBEPXHOCTHIO
OTKJIUKA TIPH
ONTUMHU3AIMH 0OBEKTOB UCCIICIOBAHUS
Cratuctudeckast 00pab0oTKa pe3yabTaTOB dKCIIEPUMEHTA
AHanu3 pe3ynbTaToB 3KCIEPUMEHTa IO PErpecCHOHHBIM
YpaBHEHUSM
4. | IlpuxnagHbie aCIEKTHI Hcnonb3oBaHue TBEPAOTENBbHBIX MOJENEH AIEMEHTOB
npumenenus MKO KOHCTpYKIud c¢/x wMamuH. [Ipumenenne CAIIP mns
(MeTona KOHEYHBIX MOCTPOCHUST MojeJel pabouux OpraHoB C/X TEXHUKHU.
3JIEMEHTOB) MonenupoBanue HaNPsHKEHHO-€(POPMHPOBAHHOTO
COCTOSIHUS DJIEMEHTOB KOHCTPYKIHUH.
5. | UmutaunonHoe [TocTpoeHrne NUMUTALIMOHHBIX MOJIENIEN CIIOKHBIX CHCTEM.
MOJIETTUPOBaHUE MonenupoBaHue B TUAPO-Ta30 IUHAMUKE.
MonenupoBanue MoBeAeHUs chlnyunx cpel. [lpumenenue
coBpemeHnHoro [10.
4.2. Pa3nenbl AUCHUIIMHBI U BUbI 3aHATHI
oyHast hopma 0OyueHHs
Ne IIpaxTnu. Bcero
HanmenoBanue pasnena JUCHUIUIMHBI Jlexunn CP
/11 3aHATHUS Yac.
1. | O6uime BOOpochl TEOPUU MOAETHUPOBAHNUS 4 2 4 10
2. | MeToauka cocTaBlIEHHST MOAEIIEH 8 4 8 20
3. | Pemenue 3a1ay onTUMHU3aluu 8 4 8 20
4 [Ipuknanuelie acnekTsl npumeHeHus MKO 3 4 6 18
) (MeTO/1a KOHEYHBIX JICMEHTOR)
5. MMuTaninoHHOE MOICIMPOBAHUE 8 4 10 22
6. | UnnuBunyanbHoe 3ananue (Pedepar) 18 18
Hroro 36 18 54 108
4.3. 3aHATHS NPAKTHYECKOI0 THIIA
TpynoemMkocTb
Nerym \© pasaena Tema py;l(qac)
JCITUTITHBI pe—
1 2 3 4
1. | Paznen 1 TaGnuuHble GOPMBI IPeICTaBICHHUS MAaTEMAaTHYECKUX
Moaenen. I'paduueckue GopMbl IpeICcTaBICHUS 2
MaTEMaTUYECKUX MOJEIIEH.
2. | Pazpen 2 Tuddepennmanpabie ypaBHEHUS TIPH

MOJEIMPOBAHUH MIPOLIECCOB U CUCTEM. UUCIIEHHbIE 4
METO/IBI.




3. | Pazmen 3 MeTobl peleHus 3a1a4 ONTUMU3ALUH. 4
MHOTrOKpUTEpHUaAIbHBIC 3a1a4U.
4. | Paznen 4 TBepaorensHOE MonenupoBanue. Pacuer 4
HaIpsHKEHHO-1eGopMupoBaHHOTO cocTosiHus MKD.
5. | Pazgen 5 MoaenupoBaHHUE THIPABIMYECKUX CUCTEM 4
rpoueccoB. MoaeInpoBaHUE ChITyYUX CPE/l.
Urtoro: 18

4.4. llpumepHasi TeMaTHKA KYPCOBBIX IPOEKTOB (PadoT)
He npedycmompero OIIOII.

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

5.1. Tunel camocTOATEILHON PA00OTHI U €€ KOHTPOJIb

Tun camocrositenbHOM padoTbl | Popma 00yUeHHs Texynmi KOHTpOJIb
OYHasl

[IpopaboTka MaTepuana JEeKIHii,

MOJIFOTOBKA K 3aHATUSAM 27 TeCTHpOBAHHC

CaMocCTOATEIbHOE N3YUEHUE TEM 9 TECTUPOBAHUE
WM cobeceioBaHue

Pedepat 18 3almMTa

BCEr0 YacoB: 54

5.2. Y4yeOHO-MeTOAMYECKTE MATEPUAJIBI VISl CAMOCTOATEILHOM padoThI:

1. Hlypun, K. B. [InanupoBanue u opraHu3samus dKcrepuMeHTa: yaeoHoe mocoodue / K.
B. Hlypun, E. K. BonkoBa. — Canxkrt-IletepOypr : Jlans, 2022. — 336 c. — ISBN 978-5-8114-
9875-8. — Tekct : anexTpoHHbl / Jlanb : 3nekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/230288 (mara obpamenus: 01.07.2022). — Pexum goctyna: s
aBTOPU3. MOJIb30BATENCH.

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITE/ILHOE H3YYeHHUe:
Pa3gea Nel
Hcnonws3oBanne craTUCTHYECKOW uH(OpManuu mpu wmonaenupoBaHuu. CTaTUCTUYECKHE U
TEOPETUYECKUE MOJIEIN TPOLECCOB, BBITOIHIEMBIX CEIbCKOXO35MCTBEHHBIMU MallMHAMHU U
000pyIOBaHUEM.
Pa3znen Ne2
VYpaBuenue Jlarpanxka 2-ro poja B UCCIIEIOBAHUU JUHAMUYECKHUX 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-KOHEeUHBIX 351IeMeHTOB. [IpMeHeHne B MHKEHEPHBIX pacyeTax.
Hcnons3oBanue MATLAB B nHkeHEpHBIX pacueTax.
MopenvpoBaHue MoBeneHHs MMOYB (TpyHTa) MPH B3aUMOJEHCTBUM C PabOYMMHU OpraHamMu
MaIlyH.
8. MeTo/ibl IJIaHUPOBAHUS IKCIEPUMEHTA.
9. Busyanusanus B MH)XEHEPHBIX pacyeTax.
10. OnTuManbHOE MPOEKTUPOBAHUE

NV AEBPD =



6. ®oHA OLEHOYHBIX CPEACTB VI MPOBEJCHUS] NMPOMEXKYTOYHOH aTTeCTALMH
00y4YaAIIHUXCS 10 TUCHHILINHE
6.1 IlepeyeHnb pe3yjibTATOB OCBOEHUS TUCHHMILUIMHBI U OLEHOYHbIE CPeACTBA

Kon pesynbraTta

Ilepedens mIaHUPyEMBIX
Pe3yJIbTaTOB O0yUEHUS [0 TUCIUILTIHE

HaumenoBanue
OLICHOYHOTO CPE/ICTBA

P-7

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

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-12

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,
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. lIkana oueHUBaAHUA

IIIxana oneHUBAHUS TCCTUPOBaAHUSA HA 32a4Y€TE

% BBINOJHEHUS 3a1aHHUA PesyabTar
50 -100 3a4YTEHO
MeHnee 50 HE 3aYTEHO

6.4. TunoBble KOHTPOJILHbIE 32JAHUS UJIM UHbIE MATEPHAJIbI:
VYka3aHbl B IpUI0)KeHUU 1.

7. IlepeyeHb OCHOBHOW M /JONOJIHUTEJIbHON y4eOHOW JMTepaTyphbl,
He00X0IMMOI IJIfl OCBOCHUS JUCIUILINH

a) OCHOBHas JuTeparypa:

1. bepecroBa, C. A. MaremaTuueckoe MoJeIMpoBaHuE B HHeHepuu : yueOHuk / C. A.
bepectroBa, H. E. Muctopa, E. A. Muttomos. — ExarepunOypr : Yp®V, 2018. — 244 ¢c. —
ISBN 978-5-7996-2499-6. — Texkcr : anekTpoHHbld // JlaHb : 3JEKTPOHHO-OMOIMOTEYHAsS
cucrema. — URL: https://e.lanbook.com/book/170101 (mata ob6pamenus: 01.07.2022).

2. XpamemuH, A. B. MoaenupoBanue B arporH:keHepuH : yuebHoe rnocobue / A. B. XpameruH.
— VbxeBck : VMbkeBckast 'CXA, 2019. — 46 ¢. — Tekcrt : 31ekTpoHHbIM // JIaHb : 3JEKTPOHHO-
o6ubmuoreunas cucrema. — URL: https://e.lanbook.com/book/178015 (nara obpaenus:
01.07.2022).

0) nomoNHUTENIbHAS INTEPATypa

1. bensxora, A. HO. UMuranronnoe moaenupoBanue : yuedHoe nmocooue / A. 10. bensikoBa. —
Upkyrck : Upkyrckuit AY, 2020. — 120 c¢. — TekcT : »nexkTpoHHbIH / JIaHb : 3IE€KTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/183493 (mata oOparieHus:
01.07.2022). — PexxuM poctyna: i aBTOPH3. MOJIb30BaTENCH.

8. Ilepedennb pecypcoB HHPOPMANMOHHO-TEJICKOMMYHUKAIIMOHHOH CETH
«HHTEpHET»

https://elibrary.ru/; - Hay4Hast HJIEKTpOHHAsI OMOIMOTEKA
http://www.exponenta.ru/; - 00pa3oBaTeIbHbIi MATEMATHUECKUN CANT
http://www.twirpx.com/files/special/forest/ (DnekTponnas oubnmoreka «T»);
http://www.e.lanbook.com (M3marenscTBo «JIaHbY);
http://www.iprbookshop.ru (9BC «Iprbooksy).

9. MeToaundyecKkue YKazaHus AJis1 oﬁyqamumxca 110 OCBOCHHIO JTUCHMITIJIMHBI

Kapanrun, B. I1. O0paboTka 3KCrepUMEHTalIbHBIX JaHHBIX: ydyeOHoe mocobme / B. II.
Kapanrun, C. ®@. Eneuxas. — Owmck : OMI'TY, 2018. — 48 c. — ISBN 978-5-8149-2603-6. —
Texkct: oanmektponnbit //  JlaHb:  37eKkTpoHHO-OmMOMMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/149107 (mata oOpamenusi: 01.07.2022). — Pexum nmoctyma: ais
aBTOPU3. TIOJIB30BATENCH.

10. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIA

1. Onepanuonnas cucrema Windows,
2. Iaker mpukiaaabix nporpamm MSOffice,


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

3. Mathcad Education - University Edition,
4. Komnac 3D

11. MarepuaJibHO-TeXHHYECKOe o0ecnievyeHne TN CHUIIIHHbI

KomneroTepHslit kitacc, 000pyJOBaHHbBIN CpeACTBAMU MYJIbTUMEANA U HEOOXOTUMBIMU
porpaMMaMH JUIs PAKTHYECKUX PadOT.

12. Oco0eHHOCTH OCBOEHUSI JAUCHHUIUVIMHBI IS HWHBAJIUWAOB W JHI C
OrPaHUYEeHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue o00y4alOmUXCSs C OrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI TIPU
HEOOXOJUMOCTH OCYHIECTBIISIETCS HAa OCHOBE aJalTUPOBAHHOM pabodeil mporpamMmsl C
UCTOJIb30BAaHUEM CHEIHAIBHBIX METOJOB OOyYeHHS W JIUIAKTUYECKHX MaTepUaloB,
COCTaBJICHHBIX C YY€TOM OCOOEHHOCTEH MCHUXO(PHU3UUECKOr0 Pa3BUTHSI, MHAUBUIYATIbHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3JIOPOBBSI TAKUX 00yJarOIIUXCs (00yJaroImerocs).
B mensx ocBoeHus y4yeOHOM mNporpaMMbl TUCHUILUIMHBI WHBAIMAAMH U JIMIAMU C
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbSI 00ECIIEUNBACTCS:

* Ui WHBAJIWJOB U JIMI[ C OTPAHMYEHHBIMU BO3MOXKHOCTSMHU 370POBbS MO 3PEHHUIO:
pasMmemieHrue B JOCTYNHBIX JUIS  OOYYalOUIMXCS, SBISIONIMXCS — CJICTBIMH WA
Ca0OBUASIIMMHU, MECTaX M B aJaNTHPOBAaHHOW QopMe CHpaBOYHOW HH(OpPMAIMH O
pacnucaHuM yueOHBIX 3aHATHUI; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOLIETO
oOyuaroremMycst He0OX0IUMYIO MOMOIIb;  BBITYCK  albTEPHATUBHBIX  (OPMATOB

METOAMYECKHX MAaTepHalioB (KPYMHBIA MPUPT WK aynuodaiiisl), HCIOIb30BAHNE
Bepcun caita g cmaboBupsamux OBC IPR BOOKS u crnenwasbHOro MOOHIBHOTO
npuinoxennss PR BOOKS WV-Reader (mporpamMMbl HEBH3YaJIbHOTO JIOCTyNa K
uH(pOpMallMK, NpeJHA3HAYEHHOW JUIS MOOWIBHBIX YCTPOMCTB, paboTalolmx Ha
onepanronHoit cucreme Android u 10S, xKoTOpass He TpeOyeT crenuagibHO 00y4YEeHHOTO
accucTeHTa, T.K. o ¢ OB3 no 3peHnto paboTaroT co CBOMM yCTPOHCTBOM NPUBBIYHBIM
CIIOCOOOM, HCHOJIB3YSl CIelUalbHble IITaTHbIE MPOrpaMMbl JJI HE3PAYUX JIIOJAEH, ¢
koTopbiMu [PR BOOKS WV-Reader umeer noiaHyro cOBMECTUMOCTB);

*  JUI1 MHBAJIUJIOB W JIUL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3J0POBBSl IO CIYXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHUE HH(POPMALIUY;

* U1 WHBAJUAOB U JIMIl C OTPAHMYEHHBIMH BO3MOXKHOCTSIMU 3710POBbBS, UMEIOIINX
HapyLIEeHUs. OMOPHO-IBUTATENILHOTO  ammapaTra: BO3MOXKHOCTh  O€CHpemnsTCTBEHHOTO
Joctyna oOydaromuxcsi B y4eOHble IOMEIIEHUS, TyaJeTHble KOMHAThl M Jpyrue
nomeIneHus kadeapsl, a Takke MpedbIBaHNe B yKa3aHHBIX TMOMEIICHUSIX.

O6pa3oBanre 00yJarOUIUXCsl C OrPAHMYCHHBIMHA BO3MOXKHOCTSIMU 3JI0POBbSI MOXKET
OBITh OPraHM30BAaHO KaK COBMECTHO C APYTUMHU OOy4YalOIIMMUCS, TaK M B OTAENbHBIX
rpynnax Wil B OpraHU3ausx.
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KOHTPOJIBHBIE 3AJTAHUS 1 UHBIE MATEPUAJIBI OHEHKH
3HAHM#, YMeHU i, HABBIKOB U (/M) ONBITA JeATeJIbHOCTH, XapaKTePU3yIOLIHe 3TANbI

(¢opmMupoBaHus pe3yJbTATOB B Mpolecce 0CBOCHHUS TMCIUIIHHbI
MOJAEJUPOBAHUE TEXHOJOI'NMYECKHUX ITPOLNECCOB B ATPOUH KEHEPUU

1. Bompocs k 3a4eTy

Haumenosanue
pe3yiabTaTa OCBOCHHUS

Bomnpocsr

P-7 CnocobnocTh
TUTAHUPOBATH U
MIPOBOJTUTH
IKCIIEPUMEHTHI,
oOpabaThIBaTh U
aHATM3UPOBATH
pe3yIbTATHI

1. AKCHOMaTHYeCKOE U KOHCTPYKTUBHOE OIIPEIeIIEHUS
MaTeMaTHYECKOU MOJEIIH.

2. CriocoObI IpeACTaBICHUS MAaTEMAaTHICCKUX MOJIETICH.

3. Cucrema TMHEHWHBIX anreOpandecKux ypaBHEHHA. MeTouka
peLLeHMs CUCTEM JIMHEHHBIX alnredpanyeckux ypaBHEHUH C
MTOMOUIbIO0 CUMILIEKC-TA0JIHULI.

4. ®dopmanu3zaius cocTaBieHUus qUdQepeHInanbHbIX YpaBHEHUN
OTBICKAHUS IKCTPEMAJIbHBIX TOUEK B CIIyyae 3a7aul HeITMHEHHOTO
IIPOrpaMMUPOBAHUS C JBYMS IEPEMEHHBIMU. AJITOPUTM pPELICHUS.
5. MaremaTnueckue MoJIeu COCTOSIHUSI 00beKTOB. OniepaH/ibl.
OCHOBHBIE THIIBI IPOCTPAHCTB CYLIECTBOBAHHS OOBEKTOB.
Oco0eHHOCTH UX OIUCAHMSL.

6. Meton MHoxuTenel Jlarpanxka i pereHus 3agay
HEJIMHEWHOT 0 IPOrpaMMHUPOBAHUs HA PUMEPE 3a]1a4H C ABYMSI
NIePEMEHHBIMH.

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

8. MeroarKa YMCAEHHOTO peleHnsl 0OBIKHOBEHHBIX

g depeHIMATBHBIX YpaBHEHHU IEPBOT0 MOpsiIKa.

9. O6mas MeToIMKa pelleHus 3a1a4 HeTMHEHHOTO
IporpaMMupoBaHus. Anroput™ pemenus. HemxocraTku.

10. Crartuctuueckas 06paboTKa pe3yabTaToB dKCIIEPUMEHTA MTPH
MCI0JIb30BAHNUU OJMHOMUHAJIBHOTO MOAEITUPOBAHUS.

P-11 CrocoOHOCTE 1
YMEHHE TPUMCHSITH
3HAHUSI COBPEMEHHBIX
METO/IOB
HUCCIIeOBaHU M

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

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

13. DBonronuu cOCTOAHUNA. AJITOPUTMBI CAMOOPTraHU3aluu U
CaMOHAaCTPOMKH.

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

15. CrpykTypa ONTUMHU3aLMOHHBIX 3a/1a4.

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

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

18. CTpykTypa ONTUMH3aMOHHBIX 33/1a4.

19. OcobeHHOCTh MaTEMaTHYECKOTO MOJIETUPOBAHHUS
(YHKIIMOHUPOBAHMSI CJIOKHBIX CUCTEM.

20. Anroput™M OEMCTBUI HCCIE10BATENS IPH ONTUMHU3ALUN
MHOT'0()aKTOPHBIX 3aBUCUMOCTEH METOJIOM KPYTOTO BOCXOKICHHUS.
21. Meton mHo)uTenen Jlarpanska ais peleHus 3aaad
HEJIMHEIHOT0 MPOrpaMMHUPOBAaHUS Ha IPUMEPE 3aJa4U C IBYMsI
IIEPEMEHHBIMH.

P-12 CrmocoOHOCTE K
MIPOEKTHOMN

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




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

23. OOu1ast MeTOMKa ONpeaeeHUs KO PHUIIMEHTOB
PErpECCUOHHOTO

24. YpaBHEHUA U BBIYUCICHUS JUCIICPCUH.

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

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

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

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

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

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

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

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

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

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

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

TEXHOJOTHYECKOro 00BheKTa?

8. HazoBure OCHOBHBIE CTAaaWU TMOCTPOCHUS MATEMATHUYECKOW MOJEIH TEXHOJIOTHYECKOTO

00BeKTa.

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

10. Ponb MonenupoBaHus B HAYKE U TEXHUKE.

11. AnexBaTHOCTb MOJENEH.

12. IIpuHUIMIIBI NOCTPOECHUS MOJENEH.

13. Kakue BUIbI ypaBHEHUH OBIBAIOT.

14. Meton Jlarpanxa.

15. Cucremuslii moaxos.

16. CnoxHble (GaKTOPHBIE MJIAHBI.

17. Croxactuueckasi MOJICIb.

18. 3HaueHHe TepMHUHA «PETPECCHOHHAS 3aBUCUMOCTD).

19. dakTopsl, BIUSIOMINE HA U3MEPSIEMBIE PE3YJIbTATHI.

20. Yto Takoe nucnepcusi.

21. I'note3a 0 paBeHCTBE AUCIEPCHUIL.

22. Yto Takoe UHTEPHOJISIIHSI.



23. OueHka KauyecTBa PErpecCUOHHON MOJEITHN

24. ®opmynbl BeUMCIeHUN 110 kputeputo Oumepa (CTbroeHTa).

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

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

3. Tembl pedepatoB

KomnbrotepHas Moaenp u3aenus.

Simulink, cpena s UMUTAIMOHHOTO MOJICITUPOBAHUS

FluidSIM B MoaenupoBaHuM TUAPABIMYECKUX CHCTEM

[Tu¢poBoii ABOWHUK HU3ETHSL.

Meton-KOHEUHBIX 31€eMEHTOB. [IpuMeHeHne B HHXEHEPHBIX pacuérax.
UcnonszoBanue MATLAB B nHkeHepHbIX pacueTax.
MogenupoBaHue IMOBEAECHUS IOYB (IPyHTA) NpPU B3aUMOAEUCTBUM C pPabOYMMU OpraHamu
MaIlyH.

8. MeTo/b! INIaHUPOBAHUS HKCIIEPUMEHTA.

9. Busyanusanusi B ”H)KEHEPHBIX pacyeTax.

10. OntumanpHOE NPOEKTUPOBAHUE.

NNk~

Kpurepun onenkn pedepara

- OLICHKA «3aYTE€HO)» BBICTABISETCA CTYICHTY, €CIU IPU 3aluTe pedepara pacKpbITa TeMa,
JEMOHCTpUpYETCs TIJ1yOOKOe 3HaHMe MaTepuaia, C HEKOTOPHIMH HETOYHOCTSIMH B
UCIIOJIb30BAaHUU  CHELMAIBbHOM TEPMHHOJOTMHM, C HE3HAYUTEIbHBIMU CTUIMCTHYECKUMU
OIMOKaMU B H3JIOKEHUs MaTepuala, NMpH HaJIMYUUM HETOYHOCTM B BBIBOAAX IO TeMe, U
HE3HAYUTENIbHBIMU OIINOKaMU B O)OPMIIEHHUH;

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



