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[pu pazpabotke paboueii mporpaMMbl yueOHON AUCIMITIIMHBL B OCHOBY MOJI0XKEHBI:

1) ®I'OC BO no HampasneHuto mnoarotoBku 35.04.06 ArpounkeHepHs, YTBep)KIEHHBIN
MunuctepctBoM 00pa3oBaHust U Hayku PD «26» urons 2017 r., mpukas Ne 709.

2) Y4eOHBIN IJIaH OCHOBHOW oOpa3oBaTenbHOW mporpammbl «LludpoBusamuss TEXHHYECKUX CHUCTEM B

arpouHxeHepun» onodper Yuensim coeroM GI'BOY BO I'AY CepepHoro 3aypanbs oT «25» mas 2023
r. [Iporoxon Ne 10

Pabouas mporpamma y4eOHOW JUCIUIUIMHBI (MOIYJIs) OM0OpeHa Ha 3acenaHuu Kadeapbl TeXHUYSCKUX
cuctem B AIIK ot «25» mas 2023 r. IIpotokon Ne 10

3aBemyromuii kadempoit - K H.H. Ycturos
Pabouas nporpamMma yueOHONM TUCHMILTMHBI (MOIYJIs) 000pEeHa METOANYECKON KOMHCCHEH HHCTUTYTA

oT «25» mas 2023 r. [Iporokon Ne 7a

[Ipencenarens METOAMIECKON KOMHUCCUHA HHCTUTYTA 0O.A. MenskoBa
Pa3zpaboTuuk:

Verunos H.H., 3aBenyromuii kadenpoii «Texunueckue cucremsl B AITK», momeHT, K.T.H.
Maptemenko /J1.C., pykoBomutens HanpasieHus npogax OO0 "Arporex-Komrmiekr"

JIMpeKTopa HHCTHTYTA: Y H.H. Ycruaos
p P Yy



1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJ’ILHOI7I MMporpaMmmbl

Koo [lepeueHp TuIaHUPYEMBIX
Nuaukatop 10CTUXEHUS
Komne- | Pe3ynpTaTbl OCBOCHHMS pe3yapTaToOB 00Y4YEHHUS 110
KOMIIETCHIINHT
menHyuu JTUCIUTIIINHE
MK-1 Criocoben MU -1nk-1 [Mone3yercs 3HaTh:
OCYIIECTBIISTH METO/IaMU MaTeMaTHIECKOr0 -OCHOBHBIE TIPUHIIAIIBI
MIPOCKTUPOBAHHNE MOJCIINPOBAHUA ITPU HOCTpoeHI/IH MAaTEMATHUYCCKHUX
MEXAHU3UPOBAHHBIX U IPOCKTUPOBAHUH IIPOLIECCOB B | Mopeneid;
ABTOMAaTU3UPOBAHHBIX I/IH)KeHepHO'TeXHI/ILIeCKOI\/'I -OCHOBHBIC THUIIBI
TEXHOJIOTHIECKHX cthepe cenbCKoro Xo3sicTBa MATEMATHYECKIX MOJIENE;
MPOLIECCOB B CEIBCKOM METOJIHKY [IPOBE/ICHHS
XO3SUCTBE € BBIUMCIIUTENILHOTO
HCTIOIE30BAHACM JKcrepuMeHTa Ha OBM;
METOJIOB
-METO/Ibl HCCIICIOBAHUS
MaTEMAaTHYCCKOI'O o
MaTeMaTHYeCKUX MOjeseh
MOJIETTHPOBAHUSI
pa3HbBIX THIIOB;
-OCHOBHbIE
HCCIIeI0BATENIbCKIE
MPUKJIAIHBIC TIPOTPAMMHBIC
CpezcTBa.
YMers:
- POBOJIUTH () OPMATH3AIIHIO
IIK-1 UCCIIEyEMBIX TEXHUYECKUX
00OBEKTOB;

-[IPUMEHSATH MOZAEIH JUIS
mpoBeZicHus paboT 1Mo
AQHAJIN3Y IPUMEHSAEMBIX
MIPOEKTHBIX PEIMICHUN;
UHTEPIPETUPOBATH
MOJTyYEHHBIE PE3YJbTATHI,
Bianers:

METOMKOHN pa3paboTKH U
IPUMEHEHNS MaTEMATUYECKUX
MOZEJIEH TEXHUIECKUX
YCTPOWCTB

pa3nuuHON (HU3MIECKOM
MPUPOJIBL;

HaBbIKaMH pabOThI €
KOMIIBIOTEPHBIMU
CUCTEMHBIMH U MTPUKIAJHBIMU
IpOrpaMMaMmH.

2. MecTo TUCHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JlaHHas AucHUIUIMHA OTHOCUTCS K Biioky 1, wactu, hopMupyeMoil yuacTHUKaMu
00pa3oBaTeNIbHBIX OTHOIIEHUH.
Jnis M3ydeHus: AMCUUIUIMHBI HEOOXOIAMMbI 3HaHMSA B OOJACTH: MaTeMaTHKH,
METOAUKH IKCIIEPUMEHTAIBHBIX UCCIEA0BAHNN.

MO,I[GJ'II/IpOBaHI/IC TEXHOJIOTHYCCKHUX mponeccoB B ArpONHKCHCPUU SABIIACTCA
npe;[meCTBylomeﬁ JUCLHMIUIMHON IS T OCYI[apCTBeHHOﬁ HUTOTOBOM aTTECTallUU.



JlucuuiinHa u3ydaercsi Ha 2 Kypcee B 4 ceMecTpe 1o 04HOM popMe o0yueHus1, Ha 2 Kypce
B 4 cemecTpe 10 3204HOM popMe 0OyueHUsI.

3. O0beM AUCUMILIMHBI M BU/IbI Y4e0HOIi padoThI
OO0mmas TpyI0eMKOCTh JUCHUILUINHBI cocTaBisieT 108 yacoB (3 3a4eTHBIX SMHUIIBI).

Bun yae6HO#I paboThI ®dopma o0ydeHust
OYHas 3a049Has

AyauTopHbIe 3aHATHS (BCEro) 30 14
B mom uucne: - -
JlexuiMOHHOTO THTIA 10 4
CeMHHaApCKOTO THUIIA 20 10
CamocrosiTesibHas padoTa (Bcero) 78 94
B mom uucne: - -
[TpopaboTka MaTepuana JEKIHiH, 39 70
MOJITOTOBKA K 3aHATHUSIM
CamocTosITeThbHOE H3YUYEeHUE TEM 6
WunuBuayanpHOE 3a7aHUE 19 12
Pedepar 14 -
KoHTposbHbIe paboThI - 12
By npomexxyro4yHoOM arrectanum: 3a4er 3a4eT
O01mas Tpya10eMKOCTb:
9acoB 108 108
3a4ETHBIX €OUHHAIL 3 3

4. Conep:kaHue QM CHUNINHbBI

4.1. Conepxanue pa3iesioB JTUCUUIIIIMHBI

No HaumenoBanmue paznena Coneprxanue pasaena
1/ JVICIIMTITAHBI
1 2 3
1 | OcHOBHI OO6ocHoBaHHE BBIOOpA BU]a MATEMATHIECKOT O
MaTeMaTH4YeCcKOro MOJIETTUPOBAHUS. DTaIbl pa3paboTKH UMUTALMOHHONW MOJIEIH.
MOJIETTUPOBAHUS Br100p HHCTPpYMEHTABHBIX CPEJICTB MIPOrPAMMH O
peann3aii UMUTAIMOHHBIX MOZETIEH.
2 | MogenupoBaHue MozenupoBaHre POLECCOB MPHU MPOSKTUPOBAHUU PAOOINX
TEXHOJIOTMYECKUX OpraHoB OYBOOOpadaThIBAOIIMX MaIiH. MoaenupoBanue
MIPOLIECCOB. JIBYDKEHUS] MAIIMHHO-TPAKTOPHBIX arperaTos.

MonenupoBaHue MPOLECCOB 36PHOOUUCTUTEIBHBIX MAIIHH.
MozenupoBaHue IPOLIECCOB 3epHOYOOpOUHOr0 KoMOaiiHa.
MonenupoBaHue ruIpaBIMueCKUuX, THEBMAaTHYECKUX CHCTEM.

3 | Ipumenenue I10 B [Ipumenenne CAIIP npu noctpoeHnn UMUTALIMOHHBIX
MOJIETMPOBAHUU MoJiesIel TEXHOOTHYECKUX MPOLECCOB U TEXHUYECKUX
MPOIECCOB B cucteM. [{udpoBoii 1BOINHUK.

AI'POMHIKCHCPUMU.




HaumenoBanue paszaena
JUCHMILIMHEI

Coneprxanue paszena

2

3

Oome BOTIPOCHI TEOPHH
MO JICTUPOBAHHUSI

[Monsitue oObekra m ero mojnenu. Kimaccudukanus
moxeneil. [lonarue marematuueckoit moaenu (MM).
AKCHOMAaTHYEeCKOE U KOHCTPYKTUBHOE OIpEIESICHUS
MM. ®opmer npenctasiaenus MM. Kiaccudukanus
MaTeMaTHIeCKUX MOJEeTei, 0071acTH UX MPHUMEHEHHS.
MatemaTuueckue MOJEINU COCTOSHUS OOBEKTOB.
Omnepanpl. OTHo1IeHHUS. OcHoBHBIE THUIIBI
MIPOCTPAHCTB, obnactu ux MIPUMEHEHUS.
MatemaTnueckue MOJENN 3BOJIIOLUN COCTOSHHUH, UX
KJIacCU(UKaus, CBOICTBa, 00JACTH MPUMEHEHHUS.
MMuTaimoOHHBIE MOJIEIIH.

Mertoauka COCTaBJIEHUS
MoJelen

OCHOBHBIE ATalbl MATEMATUYECKOTO MOJICTUPOBAHUS
[Ipumep cocTaBieHHS MaTeMaTHYECKOM MOJIENH
COCTOSIHHS 00BEKTa

Onucanne oOBbeKkTa MojenupoBanus. Wneanmzarus
00BeKTA. [Toctpoenne  MM. Uccnenosanue
MPOCTPAHCTBA COCTOSTHUI. 3aKOHOMEPHOCTH,
JIEHCTBYIONHE B 00JIACTH PUMEHEHUS

mozaenu. Matemartuueckas (OPMYJIHPOBKA 3TUX
3akOHOMepHOCcTeH. KadecTBeHHOEe  MCCieqoBaHuE
MaTEMATHYECKUX MOJEIIEN. [Ipumenenue
coBpemenHoro I10.

Pemrenne 3amau onTHMA3AIAA

CTpyKTypa ONTUMHU3ALMOHHBIX 33/1a4

OnTuMuzanus 3a71a4 npu JIMHEITHOM
nporpaMMmupoBanud. OnTtuMuzauus —3agad  [OpU
HEJIMHEMTHOM TPOrpaMMHUPOBAHUU. AMNMPOKCUMALIHS
JTAHHBIX BBIYUCIIUTEIHHOTO U HATYPHOTO
9KCIIEPUMEHTOB PErPECCUOHHBIMU 3aBUCUMOCTSIMU
[IpencraBienue pe3ynbTaToB IKCIepUMeHTa (J11000T0
BBIYMCIIUTENILHOTO WM HATypHOTO) IMOBEPXHOCTHIO
OTKJIMKA TPU

ONTUMM3AINH 0OBEKTOB UCCIIEIOBAHUS
Craructuueckas obpaboTka pe3yabTaToOB
JKCIIEPUMEHTA

Ananuz pe3yabTaToB HKCIEPUMEHTA 1o
pPErpecCHOHHBIM YPAaBHEHUSIM

[IpuknanHbie acEKThI
npumenennss MKD (Mmetona
KOHEYHBIX 2JIEMEHTOB)

Hcrnonb30BaHKuEe TBEPIOTEIBHBIX MOJICIICH 2JIEMEHTOB
KOHCTpyKIuil c¢/x mamuH. [Ipumenenne CAIIP s
MOCTPOCHUS MOJieNiel pabodYrX OpPraHOB C/X TEXHHUKH.
MopenupoBanue  HampsbKEHHO-Ie(hOPMUPOBAHHOTO
COCTOSIHUS 3JIEMEHTOB KOHCTPYKIUH.

HMmuranmonnoe
MOJIEJIMPOBAHKUE

[TocTpoeHre UMUTAIIMOHHBIX MOJIENIEN CIIOXKHBIX
cucteM. MozenpoBaHue B THAPO-Ta30 JUHAMHUKE.
MonennpoBaHue OBEIEHUS CBHITYYUX CPELl.
[Ipumenenne coBpemensoro 110.




4.2. Pa3nesibl AMCHUTIJIMHBI M BUIbI 3aHATHHT
ouHasi popma oOydeHus

Ne Jlexuuonnor | CeMHMHapcKOT
HanmenoBanue pasnena Bcero,
n/m o 0 Cp
JIACLIMILTHHBI 4acoB
THIA THIIA
1 2 3 4 5 6
1. Ob6me BOIIPOCHI TEOpUn
MOJCITUPOBAHUS 2 4 14 20
2. MerToMKa COCTaBJIEHUS MOJENEH
2 4 14 20
3. Pemenue 3a1a4 onTUMU3auu
2 4 14 20
4. [IpukiagHple aCTIEKTHI
npumerenus MKD (metona 2 4 16 29
KOHEYHBIX 3JIEMEHTOB)
5. HMMuTannoHHOE MOIETMPOBAHHUE 2 4 20 26
Hroro: 10 20 78 108
3aouHas popma oOyueHus
Ne HaumenoBanue pazaena Jlekimmonnor | CemuHapckor CP Bceero,
n/n JUACIUATUTHHBI 0 0 4acoB
THIIA THIIA
1 2 3 4 5 6
1. Oo1e BOIIPOCHI TEOpUU
o P P 2 i 16 18
JCITUPOBAHUS
2. MeTtoanka cocTaBiIeHUS MOIEIEH
- 2 16 18
3. Pentenue 3ama4y onTHMHA3aUU
- - 18 18
4, [IpuknagHbIe aCTIEKTHI
npumenenust MKO (merona 2 2 14 18
KOHEYHBIX 3JIEMEHTOB)
5. HNmMuTanimoHHOE MOACITMPOBAHUE i 6 30 36
Hroro: 4 10 94 108




4.3. 3aHsATHSI CEMMHAPCKOI0 THIIA

Ne N TpynoemkocTb
o
H/H 9 pa3ﬂeﬂa TeMa (‘IaC)
JUCLUILINHBI
OYHas 3a04Hast
1 2 3 4 5
TabGnmuunHble GOPMBI IPEACTABICHUS
L 1 MaTeMaTHYECKUX MOJEJIEH. 2 B
5 1 I'paduueckue Gpopmsl pencTaBIeHUS 5
: MaTeMaTHIECKHX MOJICIICH. )
JuddepenunanbHble ypaBHEHUS pU
3. 2 MOJIETMPOBAHUH TIPOLIECCOB U CUCTEM. 2 )
4. 2 UncneHHbIe METO/IBI. 2 2
5. 3 Merto1bl penieHus 3a1a4 ONTHMHU3ALIH. 2 -
6. 3 MHorokpuTepHanbHbIE 3a1a4u. 2 -
7. 4 TBepnoTenbHOE MOJEIMPOBAHKE. 2 -
Pacuer HanpsikeHHO-1e(hOPMUPOBAHHOTO
8. 4 cocrosianst MKDO. 2 2
MoenupoBaHue ruIpaBINYECKUX CUCTEM
9. 5 MIPOLIECCOB. 2 2
10 5 MoenupoBaHHE ChIMMYYUX CPEI. 2 4
Hroro: 20 10

4.4. YyeOHbIe 3aHATHS, Pa3BUBAOIIKE Y 00y4aIOIIMXCH HABBIKA KOMAHIHOW padoThl,
MEKJINYHOCTHbIE KOMMYHHUKALMH, IPUHSATHE PellleHUil, JuaepcKHue KauyecTBa
He npedycmompeno OIIOII.

4.5. Y4yeOHble 3aHATHSA B (h)OpMe MPAKTHYECKOI MOATOTOBKHU

No Howmep
Mecto npoBeaeHus
/1 TEMBI
1 1
5 3 HenocpencrBeHHO B yHUBEPCUTETE
3 4 (MHxeHepHO-TeXHOJOTHUSCKUI HHCTUTYT, ayauTopust 4-214)

4.6. IlpumepHasi TeMaTHKA KYPCOBBIX POEKTOB (pador)
He npedycmompero OIIOII.




5. Opraﬂnsaunﬂ CaMOCTOSITEIbHOI p360TbI oﬁyqaloumxca o JTMCHUIIJIMHE

5.1. Tunsl caMoCTOATEbHOH Pa0doThI U ¢ KOHTPOJIb

Tun camocrosiTe/IbHONH padoThI Dopma 00ydeHHS Tekymui KOHTPOJIb
OuHas 3a04Hast

[TpopaboTka MaTepuana JeKIHi

H(I))[[IPOTOBKa K 3aH>II)THs[M o 39 TecTHpoBatiie

CaMocCTOATENBHOE U3YUEHUE TEM 70 TECTUPOBaHUE

6 WA

co0ecej0BaHUE

WupuBuyabHOE 3a/1aHHE 19 12 co0ece0BaHne

Pedepar 14 - cobeceioBaHNe

KoHTposbHble paboThI - 12 3aIInATa

BCET0 YacoB: 78 94

5.2. YueGHO-MeTOAMYECKHE MATEPHAJIBI 1151 CAMOCTOSATEIbHOI padoThI:

byuensnukoBa, T. A. Pabota ¢ npuknaausiMu monyinsimu B CAITP KOMIIAC : yuyeOHO-
Metoaudeckoe mocooue / T. A. bBydenbankoBa. — Tromens : 'AY Cesepnoro 3aypanbs, 2019. —
108 c. — Texkct : anekrpoHHbld // Jlanb : s3nmekTpoHHO-OMOMMOTeuHast cucremMa. — URL:
https://e.lanbook.com/book/131648 (mara obpamenusi: 21.03.2022). — Pexum poctyma: mmis
aBTOPH3. NIOJIB30BATEIICH.

5.3. TeMbl, BLIHOCHMbI€ HA CAMOCTOAITEIbHOE H3yYeHHe:

Pazgen 1. Hcmomp3oBaHWE CTAaTHCTHYECKOW WHQOpMANMM TpU  MOJCITUPOBAHHUU.
CraTucTryeckre U TEOPETHUECKHUE MOJIENIN MTPOLIECCOB, BHITIOIHIEMBIX CETbCKOX031CTBEHHBIMU
MalIMHaMu U 000pyI0BaHUEM.

Paznen 2. YpaBuenune Jlarpanxka 2-ro poja B UCCIICIOBAHUN JUHAMUYECKHUX MTPOIECCOB.

Paznen 3. Pa3paboTka (yHKIITMOHATBLHON CXEMBI TPOCKTUPYEMOM MAITUHBI.

Pa3nen 4. Metoap! olleHKH JuHaAMU4YeCcKnx cBoiictB MKD.

Pazgen 5. Peosiornueckue Moieu ouBbl (TPYHTA).

5.4 Tembl pedeparoB

KomnbrorepHas Moelb U3AEIHS.

Simulink, cpena ajis IMUTAITMOHHOTO MOJICTUPOBAHMS

FluidSIM B Mo enupoBaHuU THAPABIMYECKHX CHCTEM

udpoBoii TBOWHUK U3ACITHSL.

MeToa-KOHEYHBIX 3J1eMEHTOB. [IpuMeHeHrne B MHKEHEPHBIX pacuérax.
UcnonbzoBanue MATLAB B uHX)€eHEpPHBIX pacueTax.
MonenupoBanue MoBeIeHUs MOYB (TPyHTa) MPH B3aUMOACUCTBUU ¢ pabOYMMU OpraHaMu
MaIlFH.

8. MeTo bl IITaHUPOBAHUS KCIIEPUMEHTA.

9. Busyanu3amusi B MH)KEHEPHBIX pacyeTax.

10. OnTumanbHOE IPOEKTUPOBAHUE.

Nook~ownPE



6. @oHI OLEHOYHBIX CpeacTe Jisd IPOBEACHUS l'lpOMQ)KyTO‘lHOﬁ arrecranmuu

oﬁyqammnxca no JTMCHMIIJINHE

6.1 Hepeqeﬂb KOMIIETEHIIMH M OIleHOYHbIe cpeacrea HHAUKATOpPAa OdOCTHKCHUSA

KOMITeTEeHI M
Koo WNunukarop [Iepedyens muiaHupyemMsbIX HanmenoBanue

Komne- JOCTHKCHUS pe3ysbTaToB O0y4YEeHHUSI 110 OLIEHOYHOI'O CPECTBA

meHyuu KOMIIETCHIINU JUCLUIIIINHE
W11 3HaTh: Tecr
Ilonp3yeTcss METOJAMM | -ocHOBHBIE IPUHIMMITE OocTpoerus | Codecenosanne
MaTEMaTHYECKOTO MaTeMaTHYECKUX MOJIEIIEH; KontponsHas pabora
MOJICJIMPOBAHUS IIPU -OCHOBHBIE THIIbI I;I:g:s;nyanmoe sanamne
MIPOEKTUPOBAHUU MaTeMaTH4eCKUX MOJENIeH; P
IIPOLIECCOB B METO/IUKY NPOBEJICHUS
UHKEHEPHO- BBIYMCIUTEIBHOTO SKCIIEPUMEHTA

TEXHUYECKOU cdepe
CEJILCKOI'0 XO3IHCTBa

IIK-1

Ha OBM;

-METO/Ibl UCCIIeIOBAHUS
MaTeMaTHYECKUX MOJIEIeH Pa3HbIX
THUTIOB;

-OCHOBHBIE HCCIIEIOBATEIbCKHIE
MIPUKIIATHBIEC TIPOTPAMMHBIE
CpeaCTBa.

Ymern:

- IPOBOAUTH (hOPMATH3ALIHIO
UCCIIEyEMBIX TEXHUYECKHX
00BEKTOB;

-IPUMEHSATH MOJIEIH JUIS
npoBeAeHus paboT 1mo

aHAJIN3Y IPUMEHSAEMBIX
MIPOEKTHBIX PEIICHUN;
UHTEPIIPETUPOBATH NOJTyYEHHbIE
pe3yabTaThl,

Baaners:

METOMKOM pa3paboTKH U
IPUMEHEHUS MaTEMAaTUYECKUX
MOJENEN TEXHUYECKUX YCTPOMCTB
Pa3IMYHON (PU3UIECKOMN TPUPOJIBI;
HaBBIKaMH pabOTHI C
KOMIIBIOTEPHBIMH CUCTEMHBIMHU U
HNPUKIAJHBIMU IPOrpaMMaMHU.

6.2. llIkaJnl oneHNBaHuSA

IllkaJia oneHMBaHKMs TECTUPOBAHMS HA 3a4eTe

% BBIIOJHECHUSA 3aaHUSA PesyabTar
50 - 100 3a4TEHO
MmeHee 50 HE 3a4TEeHO

6.3. TunoBble KOHTPOJILHBIE 321aHNS WM HHbIE MATEPHAJIBI:

YKa3aHbl B IPUJIOKEHUH 1.




7. IlepeyeHb OCHOBHOII M JOMOJIHUTEIbHON Y4eOHOH JUTEPATyPhL, HEOOXOAUMOT 1JIs
OCBOEHHS THCIUITHHBI
a) OCHOBHAsl IuTepaTypa:

1. Topnees, A. C. MoaenupoBanue B arpourkeHepun : yueonuk / A. C. TopaeeB. — 2-¢ u3f.,
ucnp. u gomn. — Cankr-IletepOypr : Jlanp, 2022. — 384 c¢. — ISBN 978-5-8114-1572-4. — Texcr
:  onekTpoHHBIH // Jlamp :  oneKkTpoHHO-OmOnmoTteunas — cucrema. —  URL:
https://e.lanbook.com/book/211529.

2. XpamemmnH, A. B. MonenupoBanue B arpouHxeHepun : yaebHnoe nmocoodue / A. B. Xpamemnins.
— Wxkenck : MxeBckas ['CXA, 2019. — 46 c. — Tekcr : anmekTpoHHEIH // JlaHb @ 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/178015.

0) TOTIOJIHUTETTbHAS

1. BepectoBa, C. A. MaremaTuueckoe MoIeTMpOBaHKe B UHXKeHepuH : yueOHuk / C. A.
BepectoBa, H. E. Muctopa, E. A. MutromioB. — ExatepunOypr : Yp®@VY, 2018. — 244 ¢. —
ISBN 978-5-7996-2499-6. — TekcT : anekTpoHHBIH // JIaHb : 3IeKTpoHHO-OnOIMoTeYHast
cucrema. — URL.: https://e.lanbook.com/book/170101.

2.bensikoBa, A. 0. Umutanmmonnoe MoaenupoBanue : yueoHoe nocodue / A. FO. bensikoBa. —
Upkyrck : Upkyrckuit AY, 2020. — 120 c. — TekcT : anekTpoHHsIi // JIaHb : 3IEKTPOHHO-
oubmmoteunas cucrema. — URL.: https://e.lanbook.com/book/183493. — Pexxum moctyma: s
aBTOPH3. NIOJIB30BATEIICH.

3.Ilopmues, C. B. KommnbiorepHoe MoaenupoBanue pusndeckux npoieccoB B makete MATLAB
: yaebHnoe nocoowue / C. B. IlopmaeB. — 2-¢ u3n., ucnp. — Cankr-IletepOypr : Jlans, 2022, —
736 c. — ISBN 978-5-8114-1063-7. — Texkcr : a1ekTpoHHBIHN // JIaHb : 3IEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/210530.

4. Manwuesa, O. I'. MeTtoanka npuMeHEHHS! TPEXMEPHOTO MOJIEIUPOBAHUS B COBPEMEHHOM
arpouHxeHepuu : metonuueckue ykazanus / O. I'. ManbrieBa. — Camapa : Cam['AY, 2021. —

48 ¢. — TekcT : aneKkTpoHHBIH // JIaHb : 31eKTpOHHO-O0MOMMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/222194.

5. Kapanrun, B. I1. O6paboTka skciepuMeHTIBHBIX IaHHBIX: ydeOHoe mocooue / B. T1.
Kapanrun, C. ®@. Enenkas. — Owmck : OMI'TY, 2018. — 48 ¢. — ISBN 978-5-8149-2603-6. —
Tekcrt : anexTponHbIii // JIaHb : 3neKTpOoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/149107 — Pexwum gocTyma: st aBTOPHU3. TOJIb30BaTEIICH.

8. Ilepeyens pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""UHTepHeT"

1. Baszel [OCToB ®enepaibHOrO areHTCTBA MO0 TEXHHUYECKOMY PEr'YJIUPOBAHUIO U METPOJIOTHH
www.protect.gost.ru, www.gosthelp.ru;

. Hayunas snextponHast Oubnarorexka www.elibrary.ru;

. DnekTpoHHO-0MOMHOTeUHast cuctema «Jlans» Www.e.lanbook.com;

. DnekrponHo-6ubMHoTeuHast cucrema «IPR-books» www.iprbookshop.ru;

. [lonckoBrle cucremsl PeneparbHOTO HHCTUTYTA IPOMBIIIICHHOW COOCTBEHHOCTH WWW. fips.ru;
. Exponenta.ru, oOpa3oBarenbHblii MaTeMaTnueckuii caift (http://www.exponenta.ru/);

. IIpaktukym mmo Matemarndeckomy ananu3sy (Bumeoxype) (https://hghltd.yandex.net/)

~N O bk W

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHI
. Onepanonnas cuctema Windows (JIMIIEH3MOHHO-TIPOTpaMMHOE 0OecrieueHue)
. [Taket npuxnagueix nporpaMmm MS Office 2007 (yHuBepcuTeTCKAs JTULIEH3USA)
3. Google meet (www.meet.google.com)

N —


http://www.e.lanbook.com/
http://www.exponenta.ru/
https://hghltd.yandex.net/

4. Test BUOC 'AYC3 (www.lms-test.gausz.ru)

10. MaTepuajbHO-TeXHHYeCKOe o0ecreyeHne M CMIIIMHbI
JI1st ipoBeIeHUs] JIEKIIMOHHBIX 3aHATUN UCIIOJIb3YIOTCS ayIUTOPUU C MYyJIbTUMEIUNHBIM
obopynoBanuem. [Ipakruyeckue 3anatus no qucuuiinae «CoBpeMeHHoe 000py0BaHNe
MsicoriepepadaThIBAIONINX TPEATPUSATHID TPOBOJUTCS B CIICIIHATIBHBIX ayAUTOPHUSIX.

11. OcoGeHHOCTH OCBOEHHUS JMCHUILIMHBI 15 HHBAJIWIOB U JHUIl ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OOyuenne O0O0yJarOmMXCS C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH  3/I0pPOBBSI U
HEOOXOJMMOCTH OCYIIECTBIISIETCSI HAa OCHOBE aJalTUPOBAaHHOW pabodell mporpammsbl C
WCTIOJIb30BAHMEM  CIICIHANIBHBIX ~ METOJOB OOYyYeHUS H JAUJAKTHUYECKHX MaTepHasoB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH TMCHUXO(HU3MUECKOTO pPa3BUTHUS, WHIUBUAYATHHBIX
BO3MOKHOCTEH U COCTOSIHUSI 37I0POBBS TAKUX 00yJaromIuxcs (00yJaronerocs).
B nensix ocBoeHHs y4eOHOU MPOTpaMMBbl IUCIUIIIMHBI MHBAIMAAMH | JIMIIAMH C OTPAHUYCHHBIMU
BO3MO’KHOCTSIMH 3/I0POBBSI 00€CTICUNBACTCS:

* Ul WHBAJHWJIOB M JIMII C OrPaHUYECHHBIMH BO3MOXXHOCTSIMH 3JI0OPOBBS IO 3pPEHUIO:
pasMeleHne B JOCTYIHBIX Ui 00yJaroIInuXCsl, SIBISTFOIIUXCS CIETIBIMU WM CIIa0 OBHISIINMH,
MecTax ¥ B aJalTHPOBaHHON (hopMe CpaBOUYHOI MH(OpPMAIMK O pacTIUCaHUU YUeOHBIX 3aHATHUI;
MPHUCYTCTBUE ACCUCTEHTa,  OKAa3bIBAIOIIETO 00ydJaroneMycst He0OX0UMYIO MTOMOTIIB;
BBIITYCK aJIbTEPHATUBHBIX (JOPMATOB METOAMUYECKHX MaTepualioB  (KPYMHBIH MpUPT WK
aynuoaiinel), mcnosib3oBaHue Bepcun caiita s cnaboBumsanmx OBC IPR BOOKS wu
cnenuanbHoro MoomisHoTo npuiioxkenust [IPR BOOKS WV-Reader (mporpammsl HeBU3yaabHOTO
nocTyna K HMH(POPMAIMH, NPEIHA3HAYCHHOW UIi MOOWIBHBIX YCTPOMCTB, pabOTalomMUX Ha
onepanronHoii cucreMe Android m 10S, koTopas He TpeOyeT CcHenuasbHO OO0y4EeHHOTO
accucteHTa, T.K. Jogu ¢ OB3 mo 3peHuio paboTalOT CO CBOMM YCTPOMCTBOM MPHUBBIYHBIM
CrocoO0M, UCHOJb3Ysl ClelUaIbHble MITATHBIE MPOTPAMMBI IS HE3PSIUUX JIOJEH, ¢ KOTOPHIMU
IPR BOOKS WV-Reader nmeeT moiaHyr0 COBMECTHMOCTb ),

* i UHBAJUAOB U JMIl C OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3J0pPOBBS MO CIYXY:
HaJJIeXKalliMU 3BYKOBBIMU CPEACTBAaMH BOCIIPOU3BeIeHuE NHPOpMAIUY;

* i UHBAIWAOB U JIMII C OrPAaHUYECHHBIMH BO3MOKHOCTSIMH 3J0POBbs, HMEIOLIUX
HapyIIEHUsT OIMOPHO-/IBUTaTEJILHOTO arrmapaTa: BO3MOXKHOCTh OECHpEensTCTBEHHOTO J0CTyla
oOyuaronuxcs B yueOHbIe MMOMEIICHUS, TyaJeTHble KOMHATBI U JApYyrue rnomeieHus kadeapsl, a
Takke NpeObIBaHUE B YKA3aHHBIX  TOMEILECHUSX.

O6pazoBaHue 00y4arOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI MOKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C APYrUMHU OOYYaIOUIUMHUCS, TaK U B OTJAEIbHBIX IpyHIax Wik B
OTJICIIbHBIX OPraHU3aIUsIX.
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KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJbHOCTH, XapaKTepU3yolue
3Tanbl GOPMHUPOBAHKMS KOMIIETEHIIMHA B MPOLIECCe OCBOCHUS TUCHMUILIMHBI

MopnenpoBaHue TEXHOJOTHYECKUX NMPOLECCOB B ATPOMHKEHEPU U

BOHPOCI)I JJIsE MOATOTOBKH K 3aqéTy

Hanmenopanue KOMIICTCHIIN

Bomnpocsl

[IK-1 Cnioco6eH npoBouTh
aHanu3 3 HEeKTUBHOCTH
TEXHUYECKOTO OOCITYKUBaHUS U
JKCIUTyaTaluu
CENbCKOXO35MCTBEHHON
TEXHUKH, aHAJIU3 [1ePEJOBOro
OTEUYECTBEHHOIO U 3apyOeKHOTO
OIIbITA, paccMaTpHUBaTh
MPEeAJIOKEHUS [TIEPCOHAIA,
paspabaThIBaTh NPEUIOKECHUS U
BHOCHUTH KOPPEKTUBBI B IIJIAHBI
paboT 1O MOBBILICHHUIO
3¢ (HEKTUBHOCTH TEXHUYECKOTO
00CTyKMBAHUS U SKCILTyaTalluu
CEIIbCKOXO3SMCTBEHHON TEXHUKHU

AKCHOMATHYECKOE U KOHCTPYKTUBHOE OTPEACIICHUS
MaTeMaTUYECKON MOJEIH.

CriocoObl npecTaBIeHUs MaTEMATHYECKUX MOJIETIEH.
Cucrema TMHEHHBIX alireOpandyeckux ypaBHeHui. Meroanka
pEILIeHUs] CUCTEM JINHEHHBIX alireOpandyecKkux ypaBHEHUH C
MOMOIIIBIO CUMIIJIEKC-TA0JIHII.

dopmanuzaiys coctaBieHus U depeHInaIbHbIX
ypaBHEHUHN OTBHICKAHUS HKCTPEMAIBHBIX TOUEK B ClTydae
3a/1a4¥ HEJTMHEHHOTO MTPOrPaMMHUPOBAHUS C ABYMS
TepEMEHHBIMU. AJITOPUTM PEIICHUS.

MareMaTtnueckre MOJIeTTH COCTOSIHHS 00BEKTOB. OnepaH/ibl.
OCHOBHBIE THUITBI IPOCTPAHCTB CYIIECTBOBAHUS OOBEKTOB.
Oco0eHHOCTH UX ONMCAHMUSL.

Meton mHoxuTenei Jlarpanka s pemeHus 3anaqy
HEJTMHEWHOTO MPOrpaMMHUPOBAHUS HA TIPUMEPE 3a/1a4H C
JBYMSI IIEPEMEHHBIMHU.

Cucrembl TUHEHHBIX anreOpandeckux ypaBHeHH. CriocoObl
3aganus. MarpuuHoe 3aganue. Jlonyctumblie
peoOpa3oBaHUs U METO/IbI PELLICHUSI.

MeTtoiMKa YUCIEHHOTO pelIeHNs OOBIKHOBEHHBIX
muddepeHInanTbHBIX YPaBHEHUH MEPBOTO MOPSAKA.
OO11ast MeToIMKa pelieHus 3aa4 HeJTMHEHHOTO
porpaMMupoBaHus. AIroputm pewenus. Hepocrarku.
Oco0eHHOCTH 33a/1a4 HETMHEHHOTO IPOTPaMMHUPOBAHUSI.
OcHoBHbIE TpeOOBaHUS K AITOPUTMAaM 3a/1a4
MOJEIMPOBAHUSA

3BOJIIOLIMM COCTOSIHUM. AJITOPUTMBI CAaMOOPIraHU3aluy U
CaMOHACTPOMKH.

Cnoxwuble cuctembl. CUCTEMHBIN aHAIU3, TEOPUS CUCTEM U
CUCTEMHBIN OJXO/I.

CTpykTypa ONTUMU3ALMOHHBIX 3aa4.
LleneHanpaBaeHHOCTb 3JIEMEHTOB CJIOKHBIX CUCTEM.
OYHKIMOHAJIbHBIE CBOMCTBA 3JIEMEHTOB CUCTEM.
Hcnonb3oBanne METOIMKHA OTIMCAHUS 0OBEKTOB
MOJIMHOMAMH BTOPOM CTENEHHU MpU ONTUMHU3ALINHT
uccieayeMbix npoueccoB. [IoHATHE 0 «3BE3AHBIX» TOUKAX
MPOCTPAHCTBA HE3ABUCHUMBIX IEPEMEHHBIX.

CTpykTypa ONTUMH3AIMOHHBIX 3a/a4.

Oco0eHHOCTh MaTeMaTHYECKOTO MOICTHPOBAHUS
(YHKIIMOHUPOBAHHUSI CJIOKHBIX CHCTEM.

AJTOpUTM AEHCTBUN HCCIEA0BATENS PYU ONTUMHU3ALIUN
MHOTO(aKTOPHBIX 3aBHCUMOCTEH METOJIOM KPYTOTO
BOCXOK/JICHUSI.




Merton mHoxuTenei Jlarpanka s pemeHus 3auaqy
HEJIMHEWHOTO MPOrpaMMHUpPOBAHUS HA IPUMEPE 3a7auu C
JBYMsI IEPEMEHHBIMHU.

Crartuctudeckas 00paboTKa pe3ylbTaToB HIKCIEPUMEHTA TPU
UCTIOJIb30BAHUH MTOJIMHOMUHAIBHOTO MOJICITUPOBAHHUSL.
DKcrepuMeHTalIbHbIE (HaTypHbIE U BBIUYMCIUTEIbHbBIC)
TUTaHBI MHOTO()AaKTOPHOTO aHAIK3a.

OOm1ast MeTo KA OnpeeNeHust KOA(PPHUIIMEHTOB
PErpecCMOHHOTO

YpaBHEHHS U BBIYMCICHHUS AUCIICPCUU.

OneHkr K03 UITUEHTOB PETPECCHOHHOTO YPaBHEHUS.
Perpeccrnonnble 3aBUCHMOCTH MHOTO(AaKTOPHBIX
HACCIEN0BaHUM.

[TmaHbl MHOTO(AKTOPHOTO aHAINM3A U TUIAHBI H3yYCHUS
MOBEPXHOCTHU OTKIIHKA.

[IpencraBieHue pe3yabTaToOB IKCIEPUMEHTA IOBEPXHOCTHIO
OTKIIMKA TIPU ONTHMH3ALUN MHOTO(AKTOPHBIX 00BEKTOB
HCCIIeI0OBaHUS.

YcnoBue ONTUMHU3AIIHN B3aHMOICHCTBHS C.X. MAIITHHBI C
oOpabaTeiBaeMbIM MaTeprasioM B coctaBe MTA B cirydae
HaJIM4usl yIIpyrom CUEINKH.

Hcnonp3oBaHne KOMITO3UIIMOHHBIX TUIAHOB MTPH OTMCAHUN
rapamMeTpoB ONTUMHU3ALUHU UCCIIEAYEMBIX MPOIECCOB
MOJIMHOMaMH BTOPOM CTETEHHU.

VYcnoBue onTUMH3AIMKI B3aUMOJICHCTBUS C.X. MAIIUHBI C
oOpabaTeiBaeMbIM MaTeprasioM B coctaBe MTA B cirydae
HaJIM4Yus YIPYrou CIEnKH.

CocraBiieHue MaTeEMaTUUECKOH MOJEIIN B3aUMOIEHCTBUS
C.X. MaIlIUHBI ¢ 00pabaThIBaeMbIM MaTEpPHAJIOM B COCTaBE
MTA.

[TpunuunuanpHas cxema npeodpazoBaHUs HATPYKEHHUSI C.X.
MAalINHbI, MAIIMHHO-TPAKTOPHOTO arperaTa.

TecroBBIC 3a0aHUA

1) Meron nmo3HaHus1, COCTOSIIUN B CO3JITaHUN U UCCIICTIOBAHUH MOJIEIICH — 3TO
-IIPOrpaMMHUPOBAHHE;

- TUCKPETU3AIINS;

-MOJICTTUPOBAHUE;

-IIMKCETU3allHs;

2) YpoieHHOE N0J001e peaabHOTo 00bEKTa, SBICHHS WU TPoIecca, 3TO
TaKOW MaTepUalIbHBII WIIN MBICICHHO TPE/ICTABISEMbI 00BEKT, KOTOPBIN
3aMenaeT 0ObEKT-OpPUTHHAI C IETIBI0 €r0 MCCIIEI0BAHNUS, COXPAHsIs BAKHBIC JUIs
JaHHOTO MCCIIEA0BAHUS TUITMYHBIE YEPTHI U CBOICTBA OpUTHHAJIA — 3TO ...
-MO/IeJIb;

-OIHCaHHE;

-IporpamMMma;

-popmanuzanus;

3) Ilpouecc BbIAECNCHUS U TIEPEBOJIa BHYTPEHHEH CTPYKTYPHI IIPeIMETa,
SIBJICHUSI WJIM IIpOIiecca B ONpeaeIeHHYI0 HHPOPMALMOHHYIO CTPYKTYPY — 3TO



-MO/ICJIb;
-OIUCAHHUE;
-porpaMma;
-popManmzanus;

4) KommbroTepHas MoJelb Oa3upyercs Ha
-aHaJIOrOBOM MOJIEIIMPOBAHUY;
-MHTYUTUBHOM MOJIEJIUPOBAHUU;
-MaTeMaTUYECKOM MOJIEJIMPOBAHUN;
-(pHU3MYECKOM MOJICITMPOBAHHH.

5) Uro nmpexacrasisier coboit mHGOpMAaIIMOHHAST MOJIEh 00BEKTa?
-puznyeckoe noaoore 0ObeKTa;

-COBOKYITHOCTh HH(OPMAIIUH, XapaKTePU3YyIOIasi CBONCTBA U COCTOSIHUSI
00BeKTa, TIporiecca, SBICHHS, a TAKXKE B3aHMOCBSI3b C BHEIITHIM MHPOM.

6) Uto mpezacrasisieT co0oil MaTepuanbHast MOJENb ?

(buzmveckoe mo100me 00HEKTA;

COBOKYITHOCTHh MH(OPMAIINH, XapaKTEPUIYIOIIasi CBOWCTBA U COCTOSTHUS
00BeKTa, Tporiecca, ABJICHHS, a TAKXKe B3aUMOCBSI3b C BHEIITHIM MHUPOM

7) UccnenoBanue 00beKTa, mpouecca, SBJIeHus U T.1., 0a3upyromieecs Ha ero
MO/IEJTH Ha3bIBACTCH ...

-KOMIBIOTEPU3ALNEH;

-MOJETHPOBAHUEM;

-IPOrpaMMHUPOBAHUEM;

-3KCIIEPUMEHTHPOBAHUEM.

8) YcraHoBUTE MOPSAOK ATANOB KOMIIBIOTEPHOTO MOAETUPOBAHUS:
- KOMITbIOTEPHBIN SKCIIEPUMEHT;

- aHaJu3 Pe3yIbTaTOB MOJACIUPOBAHUS;

- pa3paboTka MoIeNH;

- IOCTaHOBKA 33/1a4H.

9) OnpenenéHubIii crrocod 00beTMHEHHS JIEMEHTOB, COCTABIISIONINX ¢IUHBIN
CJI0KHBIM 0OBEKT, HAa3bIBAETCS

-MOJEJbIO;

-CTPYKTYpOWU;

-CUCTEMOM;

-hopmaM3aiuei.

10) CroxHblif 00BEKT, IPEACTABISIOMNN cO00I COBOKYITHOCTb
B3aMMOCBSI3aHHBIX AJIEMEHTOB, 00BETMHECHHBIX B HEKOTOPYIO CTPYKTYDY,
Ha3bIBACTCS

-MOJIETIBIO;

-CTPYKTYpOHU;

-CUCTEMOM;

-popmanuzanuen.

11) ®uznveckoe MOICTHPOBAHUE - ITO
CO37[aHH€ YMEHBIIIEHHBIX KOMHI pealbHbIX OOBEKTOB U CUCTEM;



co3gaHue OJIOK-CXEM B3aWMOJICHCTBHUS TMOJCHCTEMBI IMPOIIECCOB B Mpejesiax 0ojiee CIOKHBIX
CHCTEM;

-1300pakeHNe 3aBUCUMOCTH MEXy TIEPEMEHHBIMU B OJTHOW U3 CUCTEM KOOPJAUHAT;
-(opManm3aIys MoBEACHNS CHCTEM Ha OCHOBE MaTEMaTHYECKUX BBIPAKCHHIA.

12) I'padmueckoe MoieTMPOBAHUE - ITO

CO31aHNC YMCHBIICHHBIX KOITHH PCATIBbHBIX 00BLEKTOB U CHUCTEM,

CO3JIaHHEe OJIOK-CXEeM B3aMMOICHCTBHS MOJICUCTEMBI ITPOIIECCOB B MPEeIax
00J1e€ CIIOKHBIX CUCTEM;

n300pakeHNe 3aBUCUMOCTH MEX/Ty IEPEMEHHBIMH B OJIHOM U3 CUCTEM
KOOpJIMHAT;

13) Mopenu, onrucaHHble pa3IMYHbIMU CUMBOJIAMHU (CXEMBI, YEPTEXKH,
(hopMyIIBL, ...), Ha3BIBAIOT

-rpadu4eCKUMH;

-3HaKOBBIMH;

-MaTeMaTUYECKUMU;

-TE€OPETUYECKUMU;

-(pU3NYECKUMHU.

14) ITo oGnacTi mpUMEHEHHS MOJIETTH MOKHO Pa3JIe/IuTh Ha:
- yueOHbI€;
- CTPYKTYpHBIE;
- OIIBITHBIE;
- UTPOBEHIC;
- OIHCATEILHBIE;
- (dopmann30BaHHEIC;
- HMMMTaLMOHHEIE.

15) Mogenu ¢ y4eToM BpEMEHHOTO (DaKTopa pa3indaroT:
- JIMHaMUYECKHE;
- JKECTKOTO BPEMEHHU;
- MSTKOTO BPEMEHHU;
- CcTaTUYeckKHe.

[TosHBIN TIepeYeHb TECTOBBIX 3aJaHuii MO0 JAMCIMILIMHE pa3MelineH B banke BOmpocoB Ha
cepsuce yauepcurerckoit Test DMOC 'TAYC3 na maardopme Google https://Ims-test.gausz.ru

Kpurepun oueHku:

OneHKa «3a4Te€HO» BBICTABIISIETCS CTYJEHTY, €CJIU 110 PE3yJIbTaTaM TECTUPOBAHUS MOIYYEH
pesynbrat Oosiee 50%, ycmemrHo 3aliuiieHa KOHTPOJIbHas padoTa M BBIMOJHEHO XOTS OIHO
WHJMBHIyaJIbHOE 3aJjaHUE

OueHKa «He 3a4TEHO» - €CJIM MO Pe3yJIbTaTaM TECTUPOBAHMS MOJyYeH pe3yibTaT MeHee S50
%, WIM He CJaHa/3allMIleHa KOHTpOJbHas paboTa, WM HE BBIIOJIHEHO HHU OJHOTO
VHJIMBUIyaJIbHOTO 3aJJaHUsI.


https://lms-test.gausz.ru/course/view.php?id=298

