HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHdopmaums 0 BAaAenbLe:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 20BeiepaliBHOe rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue

YHMKaNbHbIA NPOrPaMMHbIi KNHoY: BBICIIEr0 00pa30BaAHMS
1073Offe6b1EdOéﬁﬁﬁ%ﬁdfﬁioﬁi%Sﬁ(kA@}lenowaTeHLCKuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

HpOI‘paMMHI)Ie CUCTEMBbI MHXKCHECPHOT0O aHAJIN3A

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 09.03.03 IIpuxnanHas nHGOPMATHKA
[Tpodums [NpuxnanHast MHGOPMATHKA B TEXHUIECKHX CHCTEMax
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 53ET
YacoB 1o y4eOHOMY IIJIaHy 180 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 3
ayJUTOPHBIC 3aHSITHS 20 Kypcosasi pabora 3
caMoCTOsITeNbHAs paboTa 151
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bup 3anaruii VI PII Hroro
Jlexum 8 8
JlabopaTopHbIe
IIpakTuueckue 4 4 4 4
HUroro ayn. 20 120 |20 |20
KonrakTHas pabora 20 120 |20 |20
Cawm. pabora 151 | 151 | 151 | 151
B tom uucne cam.
pabota B pamkax ®OC
Yacel Ha KOHTPOIb 9 9 9 9
Hroro 180 | 180 | 180 | 180




IIporpammy cocraBum(u):

K.¢h.-m.n., Joyenm, Quaunnos Eecenuii 'eopeuesuu

Pabouas mporpamma
IIporpaMMHBIe CHCTeMBbI HHKEHEPHOT0 aHAJIN3a

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTPHO yCTaHABIMBAaEMBIH 00pa30BaTENIFHBIN CTAaHIAPT BEICIIEro 00pa3oBaHus - OakanaBpuat denepansHoE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUpEeKASHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTebCKUN
TexHosorunueckuit yaupepcuter « MUCHUCy» mo Hanpasienuto nmoarotoku 09.03.03 TlpukinanHas nHpopMaThka (MprUKas ot
05.03.2020 . Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

09.03.03 TIpuknagHas napopmatuka, 09.03.03 23 TIpuknagHas uapopmaruka [IpIIMBTC 3aou.plx [Ipuknagnas nHPOpMaTHKA B
TEXHUYECKUX CHUCTEMAX, yTBEPKJACHHOro YueHbM coBeToM OI'AOY BO HUTY "MUCuC" B cocrase coorsercTByromei OIIOII
BO 30.11.2022, mpotokomn Ne 35

YrBepxaena B coctase OITOIT BO:

09.03.03 IlpuxnanHas nadopmaTrka, [IpukiagHas HHGOPMATHKA B TEXHUYECKIX CHCTEMaX, YTBEP)KICHHOH YUCHBIM COBETOM
OT'AOY BO HUTVY "MHUCuC" 30.11.2022, mpotoxon Ne 35

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokoin ot 12.03.2025 1., Ne3

PyxoBoautens noapasnenenus llIBaneBa Auna BuktopoBHa



1. HEJIX OCBOEHUA

1.1 | LlemstMu OCBOCHUSI AUCIMILUTHHEI SBIIIOTCS OCBOCHHE CHCTEMBI OOIIIX MPUHIIUIIOB, MTOJI0XKEHHUH U METOXOB OCTPOCHNUS
CHCTEM HHXXEHEPHOTr0 aHaNN3a; MpruodpeTeHre 6a30BbIX 3HAHUI O MPOrpPaMMHBIX TEXHOIOTHUSIX, UCTIONB3YEMBIX TIPH
pa3paboTke MPOrpaMMHOro 00ecTieUeHHsl aBTOMATH3alluK HHKXEHEPHBIX PacueToB

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Bbaoxk OIT: b1.B

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 | HpOpMaIMOHHBIE CUCTEMBI U TEXHOJIOTHH

2.2 Jucuunianubl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0AUMO KaK
NnpealecTByIIee:

2.2.1 |IIpoekTHpoBaHKe HHPOPMAITHOHHBIX CHCTEM

2.2.2 |IIpoektupoBanue cucrem SCADA

2.2.3 | Iu3aiin web-puaoxeHni

2.2.4 |IloarotoBka K MpoLEAype 3alUTHI U 3alUTa BBITYCKHON KBAaNU(UKATMOHHON paboThI

2.2.5 |IIpeanumnioMHasi mpaKTHKa

2.2.6 |Pazpaborka UI/UX

2.2.7 |Cpencra unpopMaTU3anUd B METAILTYPIUU

2.2.8 |CpencrBa nH(pOpMATH3ALUH B SJHEPTETUKE

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

OIIK-4: CniocodeH y4acTBOBaThH B pa3padoTKe CTAHIAPTOB, HOPM U NMPAaBUJI, a TAK/Ke TEXHUYECKOH JOKYMeHTALIMH,
CBSI3aHHOH ¢ IpPodeccHOHAIbLHOI JeATeIbHOCTBIO

3HaTb:

OIIK-4-31 Metonbl cOopa ¥ aHAJIN3a JaHHBIX JIs pa3pabOTKK U(PPOBBIX MOeIeH

ITIK-2: Cnioco0eH BBINOJHATD NPOEKTHbIE PA0OThI N0 CO31aHUI0, MOAU(PUKAMH (MHTETPUPOBAHMIO IPOIPAMMHBIX
Mopayaeii) u conposo:aenuro UC, popmymupoBath TpeboBanus k UC

3HaTb:

TTK-2-31 Hanmuue u 0COOEHHOCTH HCIIOIH30BAHUS CIICIIHATH3UPOBAHHBIX TAKETOB PACIIUPEHHS B KQXKI0U M3 M3YUYEHHBIX CHCTEM

OIIK-4: Cnoco6eH yuacTBOBAaTh B pa3padoTKe CTAHIAPTOB, HOPM M MPABUJI, 2 TAKKE TEXHUYECKOI JOKYMEHTAINH,
CBSI3AHHOI ¢ MpodeccnoHANIBLHOI 1eATEJbHOCTHIO

YMmerb:

OIIK-4-Y1 AHanu3upoBaTh, CHCTEMaTH3UPOBATh U 00pabaThIBAaTh MOTy4eHHBIE B X0/€ cOOpa JaHHBIC

IK-2: Cioco6eH BBIMOJIHATH NPOEKTHBIE PAGOTHI MO CO3TAHUI0, MOTU(pUKAINH (HMHTETPHPOBAHUIO MPOTPAMMHBIX
moyeii) u conpoBoxaenuto UC, popmyaupoBats TpedoBanus k UC

YMmerb:

TIK-2-Y1 cocTaBisaTh MporpaMMbl Ha BCTPOCHHBIX SI3bIKaX IporpaMmupoBanus. Co3IaBaTh MPOCThIC rpapHYeCKUE TPUITOKCHHS

OIIK-4: CriocodeH y4acTBOBaThH B pa3padoTKe CTAHIAPTOB, HOPM U NMPAaBUJI, a TAK/KE TEXHUYECKOH JOKYMEHTAIINH,
CBSI3AHHOM ¢ NIpPodeccHOHAIBLHOI 1esITeIbHOCTBIO

Baagers:

OIIK-4-B1 HaBeikamu paboThI ¢ 6a3aMu TaHHBIX, METOIaMH TIOMCKa B Pa3JIMYHBIX HH(POPMAIIMOHHBIX CHCTEMAax

IIK-2: Cnioco0eH BBINOJHATD NPOEKTHbIE PA0OThI N0 CO3JaHUI0, MOAUGUKALMH (MHTETPUPOBAHMIO IPOIPAMMHBIX
MmoayJieit) u conposo:xaenno UC, popmynuposarts TpedoBanust k UC

Baanernb:

ITK-2-B1 HaBbIKaMu peleHus ypaBHEHHH, HepaBeHCTB, UM (HepeHITHANBHBIX YpaBHEHUH W IOCTPOCHUS IpapHIecKiX
WJUTIOCTpaIi

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanne KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHIUi pecypcsl padoTsl




Pasnen 1. BBenenune

1.1 Beenenue B pa3paborky CAE 3 2 OIIK-4-31 K- JI1.1J12.1 KM1
MPOrPaMMHBIX 2-31 JI2.2J13.1
KoMIuiekcoB /JIek/ 2132253 54
1.2 Paspabotka apxurektyp CAE 3 1 OIIK-4-31 TIK- JIT.1J12.1 KM2
CHCTEM HHXEHEPHOI0 2-31 JI2.2J13.1
ananmu3a /JIex/ 215233324
1.3 MeTo/b1 TOCTPOCHUS 3 1 OIIK-4-31 IIK- JI1.1J12.1 KM3
[IPOrpaMMHBIX peaau3anuit 2-31 JI2.2713.1
CIIO’KHBIX BBIYHCITUTEIHHBIX 2132023 54
meTonoB /JIex/
14 IIpaktuueckue 3anstus /I1p/ 3 4 OIIK-4-V1 JI1.1J12.1 P2
OIIK-4-B1 IIK- | JI2.2J13.1
2-Y1TIK-2-B1 | D122 33 54
Pa3gen 2. Pazpaborka
CTPYKTYP TaHHBIX
2.1 Pa3paboTtka apXuTekTypbl 3 1 OIIK-4-31 TIK- JIT.1J12.1 KM4
CJI0’)KHOT'O BEIYUCITUTEIIHEHOTO 2-31 JI2.2J13.1
Mmerona /Jlex/ 21223334
2.2 Pa3paboTka CTpyKTYyp 3 1 OIIK-4-31 IIK- JI1.1J12.1 KM5
nanubix /JIex/ 2-31 J12.2J13.1
313233 54
2.3 WuTerpanms co3taHHbBIX 3 1 OIIK-4-31 ITIK- JI1.1J12.1 KM6
CTPYKTYp JaHHBIX B PAMKHU 2-31 JI2.2713.1
CAE cucrems! /Jlex/ 213253 54
2.4 [IporpamMmMHas peanu3zarus 3 1 OIIK-4-31 TIK- JIT.1J12.1 KM7
CBM /Jlex/ 2-31 J12.2J13.1
212233 34
2.5 JlaGopaTopHsie paboTs! /J1ab/ 3 8 OIIK-4-Y1 JI1.1J12.1 P3
OIIK-4-B1 IIK- | JI2.2J13.1
2-V11IK-2-B1 | 512233 54
2.6 U3yuenue marepuasos B 3 97 OIIK-4-31 TIK- JI1.1J12.1 KMS
ANIEKTPOHHOM Kypce /Cp/ 2-31 JI2.2J13.1
21323354
2.7 Kypcogoii ipoext /Cp/ 3 30 OIIK-4-31 IIK- JI1.1J12.1 P1
2-31 J12.2J13.1
212233 34
2.8 Ox3amen /Cp/ 3 24 OIIK-4-31 K- JI1.1J12.1 KMS
2-31 J12.2J13.1
21323354
Pa3gen 3. IloaroroBka k
KOHTPOJbHBIM
MEpONPUSTHSM U
BBHINOJIHAEMBIM padoTam
3.1 O06beM yacoB 3 0
CaMOCTOSATEIbHON paboTH Ha
noarotoBky k KM /Cp/
3.2 O06beM yacoB 3 0
CaMOCTOSTEIIBHON paboTHI Ha
morotoBky k BP /Cp/
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTposabHbIe MEPONIPUATHS (KOHTPOJIbHAs padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe riIII){OBepﬂeMMe B
KM MepONpHSITHE ZMKATOPB OITPOCHI JJIs TOJTOTOBKA
KOMITETEHII I
KM1 Jlexuus 1 OIIK-4-31;I1K-2-31 | BBenenue B pa3pabOTKy MPOrPaMMHBIX KOMILIEKCOB. OCOOEHHOCTH

pa3pabOTKH MPOTPaMMHBIX KOMIUICKCOB W BEIYHUCIIHTEIFHBIX
HIpOrpaMMHBIX CHCTEM HH)KEHEPHOTO aHalm3a. JleransHoe
MIPOEKTHPOBAHKUE MPOrpaMMHOro KoMruiekca. ObecneueHne
TpeOOBaHMIA: pacIINPsIEMOCTb, MACIITA0MPYEeMOCTb, y100CTBa
COIIPOBOKICHUS




KM2 Jlexnus 2 OIIK-4-31;I1K-2-31 | Knaccuueckue MeTos! MpoeKTUpoBaHua. CTPyKTYpHBIH OAXO/.
Ananu3 tpedoBanuii. Henoctatku. OCHOBBI 00BEKTHO-
OPHEHTHPOBAHHOTO MPOEKTHPOBAHMUS ITPOTPAMMHBIX KOMILIEKCOB.
IIpoexTupoBanue nepapxuii KJI1accoB (IPUKIATHBIE IPOTPAMMEL,
O6uONMMOTEKH, KapKachl).

KM3 Jlexuus 3 OIIK-4-31;I1K-2-31 | OcoGeHHOCTH CHCTEM MHKEHEPHOTO aHalu3a (BBIYUCIIUTEIBHBIX
nporpaMMHBIX cucTeM) (nanee CAE— computer-aided engineering).

KM4 Jlexuus 4 OIIK-4-31;IIK-2-31 | Pa3paboTka obuieii cxembl apxuTekTypsl CBM B pamkax Tpex3BeHHOI
ApXUTEKTYpPbI KIIMEHT-CEPBEp.

KMS5 Jlexnusa 5 OIIK-4-31;I1K-2-31 |Pa3paboTka Ha ypOBHE JaHHBIX: CO3MAHHE PEISIUOHHBIX CTPYKTYP
JAHHBIX JJIsI XpaHEHHs! BXOIHBIX U BBIXOJHBIX JaHHBIX.

KM6 Jlexuus 6 OIIK-4-31;I1K-2-31 | Pa3paboTka Ha ypOoBHE MOIH30BATEIS.

KM7 Jlexmus 7 OIIK-4-31;I1K-2-31 | Pa3paboTka Ha JIOTHIECKOM YPOBHE.




KMS8

DK3aMeH

OIIK-4-31;I1K-2-31

Bompoc 1

1. Pacckazarb 0 npuHIMNAx pa3pabOTKH MPOrpaMMHBIX pealu3anuii
CITOKHBIX BBIYMCIUTEIBHBIX METOJIOB, TPEOYIOINX T paOOTHI
BBICOKOIIPOU3BOAUTEIBHBIC PECYPCHI.

2. Pacckaszatpb 0 3aauax MpUMEHEHHsI CTAaHJAPTOB U OOLIMX METOJUK
BEJICHUS pa3pabOTKU MPOrpaMMHOTO 00ECTIeueHUs IIpH pa3paboTKe
CAE cucrem.

3. IIpeacTaBuTh aNTOPUTM Pa3pabOTKH IPOrPaMMHOTO 00eCIeUeHNs B
pamKax rpa)OOpUEHTHPOBAHHON TEXHOJIOTHH.

4. PacckazaTh 0 Meronax pazpabotku GUI B pamKkax CymecTBYIOIIIX
CAE cuctem.

5. CocTaBUTb CETEBYIO MOJIENb MPOrPaMMHON peanu3ayi MeTo1a
KOHEYHBIX 3JIEMEHTOB.

Bompoc 2

1. Beraeptuts 6anky o paMepam (JoIyckaercs pa3paboTka mogoous
0aJIKy ¢ TeMH ’Ke rabapuTHBIMHU M IT0CAIOYHBIMU Pa3MEPAMH).

2. Br1bpats peIM-00I1THI, MIaiiOs! 1 raiiku Ha M30x3,5 mo 6ubmmoTeke
McMaster-Car.

3. Ilepen HayamoM aHajM3a YIIPOCUTb COOPKY, 4TO ObI HE OBLIO
HEOOXOANMOCTH 3a/1aBaTh KOHTaKThl U HE UMETh CJIOXKHOCTEH IpU
MePECEUCHUX KOHEUHBIX DJIEMEHTOB B pe350e).

4. Ipoectu ananu3 HJC, npunoxuB k Kaxaomy peiM-6oaty mo 2000
H, neficTByromux 1no BepTUKAIM BHU3. 3aKpenyeH s B MecTaxX
KPEIUICHHS YIIPOCTHUTD JI0 3aKPEIUICHNS BEPTHUKAJIBHBIX ITOBEPXHOCTEH.
5. BEIOTHATE TOMOIOTHYECKYIO ONTHMHU3ANNIO OAJIKH IO TY XK€
HarpysKky (BepHO 3aJ1aTh 001aCTH KOHCTPYKTHBHOM HEM3MEHHOCTH,
TUIOCKOCTH CUMMETPHUH).

6. [TomydeHHYIO CETKY MOCIe ONTUMH3ALNH TopaboTaTh 10 TEXHMUECKH
000CHOBaHHOTO pelreHns U cHoBa mposeputs HJIC.

Bormpoc 3

1. IToctpouts apxutexkrypy CAE cucTeMbl CTaTHCTUUECKOIO aHaIu3a
JTAHHBIX.

2. IToctpouts apxutekTypy CAE cucrembl mpoBeaeHus
ONTHMHU3ALMOHHBIX PACYETOB.

3. Pa3paboTka mocucTeMBl aBTOMaTHIECKOTO CPAaBHEHHS 1
KOPPEKTHPOBKH PE3yNbTaTOB PACueTOB.

* APXMTEKTypa CUCTEMBI: KOHLIEMIUS, TPHHIUIIBI AEIEHUS Ha
MOJICHCTEMEI.

* [TocTpoeHne CTPYKTYp JaHHBIX IS XPAHCHUS PE3yIbTaTOB:
UCTIBITaHUH, pacueToB. MeTo bl aBTOMaTUYECKOT0 CPaBHEHHS
pesyabTaroB: SQL 3anpocs B /1.

* [Ipumep peanusanuu B paMkax cymectsyromeil CAE cucteMsl.

4. Pa3paboTKa MOACHCTEMBI CyppOraTHOTO MOJIEIHPOBAHUS HA OCHOBE
PErpecCHOHHOrO aHaNu3a.

5. Pa3paboTka MMoJCHCTEMBI CyppOTaTHOTO MOJICITMPOBAHMS B 00IacTn
MHIKPOMEXaHUKHI KOMITO3HITOHHBIX MaTEepHaiOB HA OCHOBE
HEHPOCETEBbIX TEXHOJIOTUM aHaIU3a JaHHbIX.

6. PazpaboTka nporpaMMHOTO MHCTPYMEHTa PEILICHHS 3aJa41 IOUCKa
TEPMOYIIPYTOMPOYHOCTHBIX XapaKTEPUCTHK KOMIO3UIIMOHHBIX
MaTepHaIoB Ha OCHOBE METO/1a TOMOT€HHU3AIHH.

7. Pa3pabotka

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboThI

Hazpanue
padoThI

ITpoBepsiemble
UHJIUKATOPbI
KOMIIETEHIIUI

Coneprxanue paboTsI

P1

Kypcosas pabora

OIIK-4-Y 1;01TK-4-
BI;[IK-2-Y I;ITK-2-
Bl

. Baenenne

. [IporpaMMHBbIe cUCTEMBI IPOESKTUPOBAHUS

. YHuBepcaabHbIe MPOrpaMMbl aHATHM3a
MaIIMHOCTPOUTENFHBIX U3ETUi

. Crennann3upoBaHHbIE MPOrpaMbl U MPOrpaMMBbl aHAIH3a

CHCTEM YIPaBJICHHS
. 3aKnroueHne




P2

IIpakTuyeckue
3aHATUSA

OIIK-4-Y 1;0I1K-4-
BL;IIK-2-V I;I1K-2-
Bl

1. Beenenue B pa3pabOTKy MPOrpaMMHBIX KOMILIEKCOB
OcobeHHOCTH pa3pabOTKU POrpPaMMHBIX KOMIIIEKCOB U
BBIYHCIIUTEIBHBIX IPOTPAMMHEIX CHCTEM WH)KCHEPHOTO aHaJIH3a.
JlerampHOE IPOEKTHPOBAHUE IIPOrPAMMHOT0 KoMIutekca. ObecreueHne
TpeOOBaHMIA: pacIMPsIEeMOCTh, MAaCIITaOUPyeMOCTh, ya00CTBa
COIMPOBOXKACHHS.

2. OobecrieueHne aBTOMATH3AINHN pacHapauICTHBAHI
BBIYHCIIUTENBHBIX IPOLETYp Ha YPOBHE apXUTEKTYpPhI CO34aBaeMOi
nporpamMMHo# peanusanuu CBM. Cpencrsa aBTOMaTH3aLUHN U
pacnapaureTMBaHus BEIYHCINTEIBHBIX TIPOLETyp Ha YPOBHE
ApXHUTEKTYpPHI CO37[aBaeMON IporpaMMHO peamm3anun CBM.

3. Paspabotka cereBoit Mmogenu CBM Ha ocHOBe
rpa(0opHeHTHPOBAHHON TEXHOJIOTUH; B) TEHEPALMIO KAPKACOB
oTHenbHBIX OnbmoTek ¢ momotbsio CASE nHCTpyMEeHTapusl.
Pazpabotxka cereBoit Mogenn CBM Ha ocHOBe rpadoopueHTHPOBaHHON
TEXHOJIOTHH; B) FEHEPALMIO KAPKACOB OT/ACIbHBIX OUOINOTEK ¢
nomonibio CASE uHCcTpyMeHTapusi.

4. BrI160p CymiecTByIOINX U ONpEAENeHHe HOBBIX (OPMATOB
BXOJHBIX U BBIXOJHBIX JaHHBIX. BEIOOD CyIIECTBYIOMIUX U
olpesielIeHHe HOBBIX (DOPMATOB BXOAHBIX U BEIXOIHBIX JAHHBIX.

5. IIpumeneHue crenuaau3MpOBaHHBIX MOJICUCTEM
ucnons3yemoit CAE cucrems! aist GopMupoBaHust rpaguaeckoro
nmoJib3oBatenbckoro uatepdeiica (manee GUI — Graphical User
Interface) Ha 0ocHOBE BEIOPaHHBIX WM CO3JAHHBIX CTPYKTYp JaHHBIX
IIpuMeHeHune crienuanu3upoBaHHbIX NojacucTeM ucnons3yeMoin CAE
cucTeMbl a7l popMupoBaHus TpapUIEcKOro Mob30BaTENbCKOTO
nntepdetica (nanee GUI — Graphical User Interface) na ocHoBe
BBIOpaHHBIX WM CO3JAaHHBIX CTPYKTYpP AaHHBIX

6. Pa3paboTka KOHKPETHBIX OTIENBHBIX AJITOPUTMOB B paMKax
co3gaHHOM apxutekTypsl CBM Ha 0CHOBE NPOrpaMMHBIX
UHCTpyMEHTOB Hcnons3yeMoir CAE cuctemsl 1100 Ha OCHOBE
OOIIEIOCTYIHBIX S3BIKOB IPOrPaMMHUPOBAHHS H KOMITIIISITOPOB.
Pa3paboTka KOHKpPETHBIX OTAEIBHBIX aITOPUTMOB B paMKaxX CO3JaHHON
apxutekTypsl CBM Ha 0CHOBE MPOrpaMMHBIX HHCTPYMEHTOB
ucrions3yemoit CAE cucremsr 160 Ha OCHOBE OOIIEAOCTYITHBIX
SI3BIKOB IIPOTPAMMUPOBAHUS U KOMITUIATOPOB.

7. IIpoBeneHNEe BBIYMCIUTENBLHOTO YKCIIEPUMEHTA B paMKax
ucnonbszyemoit CAE cucremsl. [IpoBeieHne BBIYMCINTEIBHOTO
9KCIIEPUMEHTA B paMKax ucnonbs3yemoid CAE cucremsl.




P3

JlabopaTopHbIe
paboThI

OIIK-4-Y 1;0I1K-4-
BL;IIK-2-V I;I1K-2-
Bl

L. ApXHUTEKTYpHl TPOrPaMMHBIX KOMIIIEKCOB (MOHOJHTHBIE,
KJIMEHT- cepBepHble). OCOOEHHOCTH MPOrpaMMHBIX aPXUTEKTYP CHCTEM
WHKEHEpHOT0 aHam3a. VICIonp30BaHme IPUHIUIIOB TIOCTPOCHUS
Hepapxuii KI1accoB Ha 6a3e HHTepdelCoB (ILUTIOCH U MUHYCHI).
Beenenue B 06001enHoe npoektuposanue. [lonstue crparerus.
Pa3paboTka kapkacoB cucteM Ha 0ase crpateruil. [Ipunimn Moznens-
Bua-koHTpoiiep (MVC). TectupoBaHue MPOrpaMMHOTO 0OECTICUCHHS.
ConpoBoxkeHne pa3pabOTaHHOTO MPOTPAMMHOTO 00ECTICUEHHS.

2. Pa3paboTKa BEIYMCIUTENBHBIX ITOJCUCTEM B PaMKaxX KIIMEHT-
cepBepHBIX apxuTekTyp. Co3zmanue HHGPACTPYKTYPHI IS TPOBEICHHS
pacdeToB HA BEICOKOMPONU3BOUTENILHBIX BEIUUCIUTEIBHBIX CHCTEMaX
(cynepxomnbroTepax). [lpumenenne noHsITuii Teopun rpadoB s
Pa3pabOTKH MPOrPAMMHBIX PEATH3AUI CIIOKHBIX BBIYMCIUTEIBHBIX
MmetonoB (CBM). O6ecrieueHre aBTOMaTH3aINH pacHapaueTHBa I
BBIYHUCIIUTENBHBIX IPOLETYp Ha YPOBHE apXUTEKTYpPhI CO31aBaeMOi
nporpaMMHoii peanuzanuu CBM.

3. Pa3paboTka BRIYMCIHTENBHBIX ITOJICHCTEM B PaMKaX KIIHCHT-
cepBepHBIX apxuTekTyp. Cozmanue HHYPACTPYKTYPHI IS IPOBEICHHS
pacyeToB Ha BHICOKOIMPOU3BOJUTENBHBIX BEIUUCIUTENBHBIX CHCTEMAX
(cynepkommnbioTepax). [Ipumenenne nonsTuii Teopuu rpadoB Juis
pa3pabOTKH MPOTPaMMHBIX PEasTH3ani CIIOKHBIX BEIYHNCIHTEIIBHBIX
Meton0B (CBM). Obecnieuenre aBTOMaTH3aIMU paciapalieMBaHus
BBIYHUCIIUTENBHBIX POLETYpP Ha YPOBHE apXUTEKTYpPBI CO31aBaeMOM
nporpaMMHoi peanuzanuu CBM.

4. Pa3paboTka Ha mormdeckoM yposHe. Pa3zpaboTka
APXUTEKTYPBI CIIOAKHOTO BBIYUCIUTENFHOTO METO/Ia, BKIIIOYAs: a)
Pa3paboTKy HepapXHH KIACCOB, PEAUTH3YIOIINX OCHOBHYIO 331a4y
paszpabatbiBaeMoi porpaMMHO# peanm3anuu CBM; 6) pa3paboTky
cereBoif mogenn CBM Ha ocHOBe rpadoopueHTHPOBaHHON
TEXHOJIOTHH; B) FEHEPALMIO KAPKACOB OT/ACIbHBIX OUOINOTEK ¢
nomotsio CASE unctpymentapus. Pazpabotka cereBoii mogenn CBM
Ha OCHOBE I'pa()OOPHEHTUPOBAHHON TEXHOJIOTUH; B) TEHEPALIHIO
KapKacoB OTAENbHBIX Onbnuotek ¢ nomousio CASE unctpymeHTapus.
5. Br16op cymiecTByromux M ONpenesieHHe HOBBIX (hopMaToB
BXOJHBIX M BEIXOIHBIX JaHHBIX. BEIOOp CymiecTByIOmHUX U
oIpezieNieHNe HOBBIX (DOPMATOB BXOJHBIX U BBIXOJHBIX JaHHBIX.

6. IIpumeHeHne creManu3UPOBAHHBIX MOJCHCTEM
ucnonb3yemoir CAE cuctemsl aist popMupoBanus rpaguaeckoro
Hob30BaTenbekoro uaTepdetica (nanee GUI — Graphical User
Interface) Ha ocHOBE BEIOpPAHHBIX WM CO3JAHHBIX CTPYKTYP AaHHBIX
(hopmupoBaHus rpaduUecKoro MoJIb30BaTENILCKOro HHTEpdetica (nanee
GUI - Graphical User Interface) Ha ocHOBE BEIOpaHHBIX HIIH
CO3JJaHHBIX CTPYKTYp AAHHBIX

7. Pa3paboTKa KOHKPETHBIX OTJEIbHBIX AITOPHUTMOB B PaMKax
co31aHHOH apxuTekTypsl CBM Ha 0CHOBE IPOrpaMMHBIX
MHCTPYMEHTOB ncnons3yemoit CAE cuctems 1160 Ha OCHOBE
OOIEIOCTYIHBIX S3BIKOB MPOTPaMMHUPOBAaHUS I KOMITHIISTOPOB.
Pa3paboTKa KOHKPETHBIX OTAEIbHBIX aJITOPUTMOB B paMKaX CO3JaHHOM
apxutekTypsl CBM Ha 0CHOBE IPOrpaMMHBIX HHCTPYMEHTOB
ucnons3yemoit CAE cucremsl 1160 Ha OCHOBE OOIIEAOCTYITHBIX
S3BIKOB IPOrPAMMHPOBAHUS U KOMITUIIATOPOB.

8. IIpoBeneHne BHIYUCIUTEIHFHOTO YKCIIEPUMEHTA B paMKax
ucnons3yeMoit CAE cuctemsl. IIpoBeneHne BEIYUCIUTENBHOTO
9KCIIEpUMEHTa B paMKax ucnoib3dyemoir CAE cuctemsl.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

DopMOil IPOMEKYTOUHOH aTTECTALUU 110 JUCLUIUIUHE SIBJISIETCS DK3aMEH.
Hioxe npezncrasnen obpaser; OuieTa uis 9K3aMeHa, IPOBOANMOTO B YCTHOU (opme.

MUHHUCTEPCTBO HAYKU 1 BBICLIEI'O OBPA3OBAHNS POCCUMCKON ®EJEPALIUN
HOBOTPOULIKUN OUITNAIT

(De):[epanLHoe TOCYHIapCTBEHHOC AaBTOHOMHOC O6paSOBaTeHLHOC YUPEKIACHNUE BBICIIETO o6pa3013aH1/1;1
HAILIMOHAJIBHBIN UCCJIEJJOBATEJIbBCKUM TEXHOJIOTMYECKU YHUBEPCUTET
«MHUCHUC»

Kadenpa maTemaTky 1 eCTeCTBO3HAHHS
BUJIET K OK3AMEHY Ne 0

JucnnmumHa: «I[IporpaMMHbBIE CHCTEMBI HHKCHEPHOTO aHATIH3a)
Hamnpagnenue: 09.03.03 «IIpuknagnas uapopmatukar

®dopma 00ydeHHS: 3a09HAS

®dopma IpoBEICHHUS dK3aMeHa: YCTHAsS

1. Paccka3zath 0 MPUHIMIAX pa3pabOTKU MPOrPAMMHBIX pEaTU3alMi CIIOYKHBIX BEIYUCIUTEIBHBIX METOIOB, TPEOYIOIINX IS
paboThI BEICOKOTIPOU3BOIUTEIHLHBIE PECYPCHI.

2. Bergeptuts 6anky mo pa3mepam (Iomryckaercs pa3paboTka mogo0ust 6Ky ¢ TeMH e TabapUTHBIMHU U II0CaTOYHBIMH
pasMepamu).

3. Hoctpouts apxutektypy CAE cucrembl npoBeieHNsT ONITUMHU3ALMOHHBIX PACYE€TOB

CocraBui JOLEHT: E.I'. ®ununmnos
3aB. kadenpoit MuE: A.B. llIBanesa
«_» 2024 r.

5.4. MeTroauka OLleHKH OCBOCHHS JUCHMILUINHBI (MoayJs, npaktuxku. HUP)

Kpurtepun orieHKr OTBETOB Ha SK3aMeHe, IPOBOJIMMOM B YCTHOH Gopme

Ouenka «OTINYHOY» CTABHTCS, €CIU

- Ha TEOPETHUYECKHE BOIIPOCHI JIaHBI Pa3BEPHYTHIE OTBETHI, PU HEOOXOAUMOCTH MU3JI0KEH MaTeMaTH4eCKui anmnapart (popmyIibl,
rpauKy ¥ T.JI.) IPUBEACHBI COOTBETCTBYIONIME CXEMBI, TAOJIHIIBI, PUCYHKH U T.JI., MPABWILHO PEIlIeHa 3a/1a4a

- 00yYarOIIUIiCS XOPOIIIO OPUSHTUPYETCS B MaTepuale, BIaIeeT TEPMUHOIOTHEN, IIPUBOAUT IPUMEPHI, 0O0CHOBBIBAET,
aHAIM3UPYET, BEICKA3bIBAET CBOIO TOUKY 3PEHUS 10 aHAJM3UPYEMBIM SIBJICHHUSAM U TPOLIeCCaM, MPABUIBHO MPUMEHSET NOTyUCHHbIE
3HAHUS MPH PEIICHUU NMPaKTHYeCKUX 3a1a4. OTBETHI U3JIaraloTCcsl CBOOOTHO, YBEPEHHO 0e3 MCIOIhb30BaHUS JIUCTA YCTHOTO ONpoca
Onenka «X0opomio» CTaBUTCS, €CIIU

- Ha TEOpETUYECKHE BOMPOCHI JaHBI MIOJIHBIE OTBETHI, HO UMEJIa MECTO HETOYHOCTh B ONPEACICHIH KaKUX-THOO0 OHSATHIHA, SIBICHUMA
U T.1. 3a7a4a pelieHa.

- 00yJarOIIUICS OPUCHTUPYETCS B MaTepralie XOPOIIO, HO JIOMYCKAeT OMHOKY TIpU GOPMYITHPOBKE, ONTMCAHUH OTICITBHBIX
KaTeropuii

OrneHka «Y JOBIETBOPUTENBHOY» CTaBUTCS, €CIH

- Ha TEOPETHYECKHE BOMIPOCHI TaHbI OOIIUE HETOJIHBIE OTBEThI

- oOyJaromuiics ci1abo OPHEHTUPYETCS B MaTepHalie, He MOXKET pelIaTh 3a1a4d, He MOXKET MPUBECTH MTPUMED, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Onenka «HeynoBneTBOpUTEIEHOY» CTABUTCS, €CIH

- HE pellieHa 3aj1ada U MPaBWIGHBIA OTBET JaH Ha OJUH BOTPOC (JIUOO HU HA OJTUH)

- oOyyaromuiicss B MaTepuae TUCIUIUINHBI TPAKTUIeCKH He OPHEHTHPYETCS, T.€. HE MOYKET JaTh IaXKe OOIINX CBENCHUN 110
BOIIPOCY.

Kpurepun orieHKH 0TBETOB Ha SK3aMeHe, IIPOBOMMOM B AUCTAHIIMOHHOH (popMe B IIEKTPOHHOM Kypce
90 < IIpoueHt BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IIpoueHT BepHBIX O0TBETOB < 90 - X0poOI1I0

60 < IIpoueHT BEpHBIX OTBETOB < 75 — yOBIETBOPUTEILHO

Kputepuu o1ieHKH BBITIONIHEHHS KypCOBOW pabOTHI:

. Teopernueckue cBeIeHNS U3T0KEHBI B IOCTATOYHOM 00bEME, YETKO U MOCIIEJ0BATEIEHO

. Mcrionp30BaHb! BRIBOBI (TIO3UIMH, MHEHHS | Ip.) H3BECTHBIX YUEHBIX, TpodeccnoHanoB

. HUccnemyroTcs 1 CpaBHUBAIOTCSA pa3HbIC IOAXOMAbI, METOAUKH, IPUBOAATCS COOCTBEHHBIE CYXKICHUS U BBIBOJBI
. Onucaza akTyanbHOCTb pabOTHI U IpeMeTHas 001acTb.

. OmncreIBaeTCs TpoIiecce aHaI3a U MOJICTTHPOBAHUS IIPeIMETHOI o0macTn

. OTIICHIBAIOTCS aNTOPUTMBI PAOOTHI M HHTEP(EHC MPOTpaMMBI

. [IpuBenen npouecc Tectuposanus 110

. TexcT HanucaH rpaMOTHO, CTHJIMCTUYECKH BBIAEPKAH

. Tekct ohopMIteH B COOTBETCTBHH C TPEOOBAHUSIMH

O 001N DNk~ W —




PaboTa orjenuBaeTcs Ha OTINYHO, €CIIH:

TEOPETHYECKHE CBEACHHUS N3JIOKEHBI B IOCTATOYHOM 00bEMeE, YETKO U MOCIIEI0BATENBHO, HCIIOJIL30BaHbI BEIBOIBI (IIO3UIINH,
MHEHHS U JIp.) U3BECTHBIX YIEHBIX, IPO(QECCHOHANIOB, HCCIIEIYIOTCS M CPAaBHUBAIOTCS Pa3HBIC ITOIXO/IBI, METOIUKH, TIPHBOIATCS
COOCTBEHHBIE CY)KACHHS M BBIBOJBI, UMEIOTCS IIPHMEPHI, JAIOTCS CCBUIKM HA HCTOYHUKH, TEKCT HAMMUCAH TPAaMOTHO, CTHIIUCTHYECKH
BBIJIEpKaH U 0(pOPMIIEH B COOTBETCTBUH C TPEOOBAHUSIMHU.

ITporecc aHanM3a ¥ MOJEINPOBAHNUS MPEIMETHOI 00JIACTH ONMCAH MOJHOCTBIO, 0053aTENBHO JOKEH BKIIIOYATh B CE0s
Tpebosanus k I10; apxutextypy [10, BKimtodas Tpu Moaenu: HHGOPMAIHOHHYIO, COCTOSHHH 1 IIponeccos; crermpukanuio [10;
cxemy BJI.

B nonHOM 00beMe ONUCHIBAIOTCS alrOPUTMBI PA0OTHI M MHTEp(EHC IPOrpaMMBl, IPUBEICHBI BCE AUAIOTOBBIC OKHA C MOAPOOHBIM
orucaHneM (QyHKIIMOHAIA KaKI0T0 3JIeMEHTa HHTepdetica.

[Ipusenen nporecc TectupoBanus [10, KOTOPEII BKIIFOUAET B Ce0s1: CTPATETHIO TECTUPOBAHMUS; TECT-IIIAH; OTUYET 110 IIPOBEACHHOMY
TECTHPOBAHMIO; PE3YJILTATHI BBINOJIHEHUS aBTOMaTH3UPOBAHHOTO TECTA.

B nenom no pabote: paccTaBieHbl CChUIKMA Ha HCTOYHHUKH, TEKCT HAIIMCAH IPaMOTHO, CTHIIMCTUYECKHU BIZIEPXKaH, 0OpMIICH B
COOTBETCTBHH C TPEOOBaHUIMH.

BrimonHeH#ne paboTH! OIIEHUBACTCS KaK XOpOIIlee, eCIIM OHA COOTBETCTBYET BCEM KPUTEPHUAM, IEPEUHCIICHHBIM BHIIIE, HO B paboTe
OTCYTCTBYET OTCYTCTBYIOT HEKOTOPBIE JJICMEHTbI OITMCaHUs IPOIIecca aHaIN3a U MOACIUPOBAHUS IIPEAMETHON 001acTy,
OTCYTCTBYET IOJIHOE ONMcaHne (QYHKIOHANIA KaKI0TO 3JIeMeHTa HHTepdelica, ONIcaHne TECTUPOBAHNS IIPUBEICHO HE
HOJTHOCTBIO.

B 1iestom 1o pabote: paccraBieHbl CChIIKM HA HCTOYHUKH, TEKCT HAITMCaH IPaMOTHO, CTHIIMCTHYECKHU BhIJEpKaH, 0(OpMIICH B
COOTBETCTBUH C TPEOOBAHHMAMH.

BrimonHeHwe paboTHI OIEHUBACTCS KaK YOBICTBOPUTEIBFHOE, €CIIH OHA COOTBETCTBYET BCEM KPHTEPHSM, ITEPEUNCICHHBIM BHIIIIE,
HO B pab0OTe OTCYTCTBYIOT HEKOTOPBIE 3IEMEHTHI ONUCAHUS MpoLiecca aHaIH3a U MOJECTUPOBAHUS IIPeAMeTHOIT obnacTy,
OTCYTCTBYET OIIMCaHue (pyHKIMOHANA KaXKO0To 31eMeHTa HHTepdelica, onmcaHne TeCTUpoBaHus He npuBeneHo. OTCyTcTByeT
OITMCaHNE aKTyaIbHOCTH pabOTHI M IPEIMETHOM 00J1acTH.

Ecnm pabota rommyImmena 1o 3aIlUThl ¢ OIEHKOH «OTIMYHOY, B IPOIIECCE 3aMUTHI CTYICHT XOPOIIO BIIaJeeT MATepPHaJIOM, He
UCIIONB3YET IIPU ITOM OIOPHBIX KOHCIIEKTOB M T.JI., C JIETKOCTHIO OTBEYAET Ha JIF000iT BOPOC MO KypcoBOi paboTe, TO B 3TOM
Cllydae CTY[CHTY 3a BBIIIOJIHEHUE KYPCOBOW pabOThI CTAaBUTCS OLIEHKA «OTIMYHO», KOTOPAsk M MPOCTABIACTCS B 3aYETHYIO KHIDKKY
B BEZIOMOCTb.

B mporecce 3amuThI OleHKa MOBBIMIATHCS HE MOXKET, T.€. €CIIU CTYACHT JOMYIIEH JI0 3aIlUThI C OLIEHKOH «XOPOILIOY», «OTIUYHOY» OH
yXKe B JII00OM Cilydae He CMOJKET IOIY4UTh, & BOT «YJOBJICTBOPUTEILHO» MOXKET — €CIIM TIPH 3alIUTE BO3HUKAIOT OIPe/IeIICHHbIC
TPYIHOCTH C OpHUECHTANe! B MaTepralie, OTBETAMH Ha BOIIPOCHI ITO0 KypcoBOH padore.

Ecnm cTymeHT COBEpIICHHO HE BIIaJIeeT MaTepHaloM KypcoBOil pabOTHI, TO MOIY4aeT «HEYHTOBICTBOPUTEIIHLHOY.

Ecnu pabota He COOTBETCTBYET KPUTEPHSM BBITIOJHEHUS KypCOBOIT pabOThI, TO OLIEHUBACTCS HEYIOBIETBOPHUTEILHO U JI0 3aLUTHI
HE JIOIyCKaeTcsl.

Kputepun onieHKH BBITONHEHHS pacdeTHO-Tpaduyeckoit paboTh:

. Teopernueckue CBECHUS U3JI0KCHBI B IOCTATOYHOM 00beMe, YETKO M MOCIIEIOBATEIBHO

. UccnenyroTest 1 CpaBHUBAIOTCS pa3HbIC TIOAXO0/IbI, METOMKH, TIPUBOJISTCS COOCTBEHHBIE CYXKICHHUS U BHIBOIBI
. [IpuBeieHBI OCHOBHBIE TIETH Pa3pabOTKH

. [IpuBeneHp! TpeOOBaHUS K IPOrPAMMHOMY HPOIYKTY

. OmpeziesieHpl CPOKH U Tarlbl pa3padoTKH

. PermamenTHpoOBaH mporecc MpueMoCIaTOYHBIX MEPOTPUSTHIA.

. PaccTaBneHbl CCBUIKM HA HCTOYHUKH

. TexcT HamMcaH rpaMOTHO, CTHIIMCTUYCCKH BBIACPKAH

. Tekct ohopMITeH B COOTBETCTBHH C TPEOOBAHUSIMH

O 003N Nk~ W —

Pabora olieHnBaeTcs Ha OTJIIMYHO, ECIIH:

- TEOPETHYECKUE CBEACHUS U3JI0XKEHBI B IOCTATOYHOM 00BEME, YETKO U IIOCIIEN0BATENILHO, IPUBOAATCS COOCTBEHHBIC CYXKICHHS U
BBIBOJIBI, TAIOTCSI CCHUTKM HA HCTOYHHKH, TEKCT HAITMCAH IPaMOTHO, CTHIICTHYECKHU BBIIEp)KaH U 0(OPMIIEH B COOTBETCTBHH C
TpeOOBaHUSIMHU.

- TpeOOBaHMS K IIPOrPAMMHOMY TPOLYKTY IIPUBECHBI B TOJTHOM 00bEMe, BEPHO ONPEACIICHBI CPOKH M 3Tallbl pa3paboTKy,
TIOJTHOCTBIO PErJIaMeHTHPOBAH MPOIECC IPHEMOCIATOYHBIX MEpOIIpUATHI. BepHO onperneneHsl OCHOBHBIE 1IN pa3paboTKy.

B mienom o pabore: paccTaBieHbI CCBUIKM HAa HCTOYHHUKH, TEKCT HAITUCAH TPAaMOTHO, CTIJICTHYECKHU BBIICp)KaH, O(hOPMIICH B
COOTBETCTBUH C TPEOOBAHHAMH.

BrinonHenne paboThl OLIEHUBAETCS KaK XOPOIIIee, €CIIM OHa COOTBETCTBYET BCEM KPUTEPHSIM, IEPEUHCIICHHBIM BBIIIE, HO
TpeOoBaHMs K IPOrPaMMHOMY IIPOIYKTY, IIPOIIECC TPHEMOCIATOUHBIX MEPOTIPHATHH IIPHBEACHEI HE TOITHOCTBHIO.

B mienom o pabote: paccTaBieHbI CCBUIKM HAa HCTOYHHUKH, TEKCT HAIIUCAH IPaMOTHO, CTIIIHCTHYECKHU BBLICpP)KaH, 0(hOPMIIEH B
COOTBETCTBUH C TPEOOBAHHMSAMH.

BeimonHenne paboTHI OIIEHUBACTCS KaK YIOBICTBOPUTEIIHHOE, €CITH OHA COOTBETCTBYET BCEM KPUTEPHSAM, IEPSUHCIICHHBIM BEIIIE,
HO TpeOOBaHUS K IPOTPaMMHOMY IIPOIYKTY HPUBEACHBI HE TOTHOCTHIO, OTCYTCTBYET OITMCAHHE IPOIECca IPHEMOCIATOUHBIX
MEpOIPUSATHI, OTCYTCTBYIOT OCHOBHBIE LIE/IH pa3paboTKH.

Ecnu pacuerHo-rpadmueckas paboTa He COOTBETCTBYET KPUTEPHSIM, IEPEUHCIICHHBIM BBIIIE, TO OLICHUBACTCS
HEY/IOBIIETBOPUTENBHO.

6. YHEBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOPEBI, COCTaBHTEIH 3arnaBue bubnnorexa W3maTenpcTBO, TOA, 371. axpec
JI1.1 | JIaBpumesa E.M. [TporpamMMHasi UH>KEHEPHUSL. M.: IOpaiir, 2019,
[Mapamurmel, TEXHOJIOTHH 1
CASE-cpencrsa: yaeOHUK
6.1.2. lonoTHUTeILHAS JINTepaTypa
ABTOPEI, COCTaBHTEIH 3arnaBue bubnnoreka W3maTenpcTBO, TOA, 371. axpec
JI2.1 | E.M.KynpsiBues MeTanIoKOHCTPYKIIUH, JMK Ilpecc, 2011,
PEIOYKTOPHI, JJIEKTPOIBHUT ATEIIH
B KOMIIAC -3D
JI2.2 | Komkuasko B.T. OCHOBBI IPOrPaMMHUPOBAHUS B Taranpor : U3garensctBo FOxxHOTO
cucreme MATLAB : yue6Hoe (enepanbHOro yHHBepcurera, 2016,
mocobune http://biblioclub.ru/index.php?
page=book&id=493162
6.1.3. MeTtoguueckue pa3padoTku
ABTOPEBI, COCTaBHTEITH 3arnaBue Bubnmoreka W3natenpcTBO, TOA, 371. ampec
JI3.1 | 1.B. byprkos, H.K. [Tpumenenue [T-TexHoI0THIT B PocroB-Ha-Jlony ; Taranpor : FOxHbIN
ITonystHOBHY aJIeKTpo3HepreTuke: Mathcad, (dbenepanbHbI yHUBepcHTET, 2018,
Matlab (Simulink), NI http://biblioclub.ru/index.php?
Multisim : yuebHoe nocobue page=book&id=577648
6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
31 |Hayunas snekrponnas 6ubnuoreka eLIBRARY https://www.elibrary.ru/
32 | LMS Canvas https://Ims.misis.ru
73 |H® HUTY MUCHUC http://nf.misis.ru/
D4 | YauBepcurerckas 6ubnuoreka ONLINE https://biblioclub.ru/
6.3 Ilepeuenb MPOrpaMMHOIo odecnevdeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
12 Kowmmnac 3D V21-22
I1.3 | Solidworks Education Edition
1.4 |Mathcad 14.0 University Classroom Perpetual
1.5 | Windows Server Standart 2012R2 Russian OLP NL AcademicEdition 2Proc.
1.6 | WinPro 7 RUS Upgrd OLP NL Acdmc
1.7 |MATLAB & Simulink
I1.8 |Scilab
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenue OcHalueHue
123 Yuebnass maboparopusi (kommbloTepHbldd | Kommnekr — ydeGHOM  meGenmu Ha 12 mect  gus
KJIacc) Kabuner KypCOBOTO U | oOyJaromuxcsi, 12 CcTanMOHapHBIX KOMIIBIOTEPOB  JUIA
JATUIOMHOTO TPOEKTHPOBAHMS, | CTYICHTOB, 1 CTaIMOHAPHBINA KOMITBIOTEP JUISt
CaMOCTOATEeIbHON paboThl OOyuarommxcs | mpernofgasatenst (y BCEX BBIXOJ B HHTEPHET), MPOEKTOD,
9KpaH, KOMMYTaTop, BeO Kamepa, NOCKa-(QIMIMYapT MarH.-
MapkepHas nepensikHas, goctyn k OMOC YHusepcurera
MUCHUC uepe3 nuusbeli kabuHer Ha mmiatgopme LMS
Canvas u Moodle, nunensuonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.
123 Yuebnass maboparopusi (kommbloTepHbldl | Kommnekr — yyeGHOM — meGenmu Ha 12 Mect  gus

KJIacc) Kabuner KypCOBOTO U | oOyqaromuxcs, 12 CTalMOHApHBIX KOMIIBIOTEPOB LIS
JATUIOMHOTO MPOEKTHPOBAHMS, | CTYICHTOB, 1 CTaIMOHAPHBINA KOMITBIOTEP JUISt
CaMOCTOATEIbHON paboThl OOyuarommxcs | mpernofgasatenst (y BCEX BBIXOJ B HHTEPHET), MPOEKTOD,
9KpaH, KOMMyTaTrop, BeO Kkamepa, AOCKa-(UIMITYapT Mar.-
MapkepHasd nepensikHas, goctyn k OMOC YHusepcurera
MUCHUC uepe3 nuusbeld kabuner Ha mmiatgopme LMS
Canvas u Moodle, nmunensuonnsie nporpammel MS Office,
MS Teams, antuBupyc Dr.Web.




114 VYuebnas  aymuropmst i1 3aHATHH | KomMmiekr — yueOHOM — Mmebemm Ha 56 MmecTt A
JIEKIIMOHHOTO THIIA, MPaKTHYECKUX | oOydarommxcs, | KOMIBIOTEp I TIpernojaBaTedst C
3aHATHI BBIXOJIOM B HMHTEpHET, | CTAl[MOHApHBIH KOMIIBIOTED IS

npenonasarens (y BCEX BBIXOA B HHTCPHET), IPOEKTOP,
9KpaH HACTEHHBIH, KOMMYTAarop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa Logitech, moctym x 3OUOC

nporpamMel MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

OcBoeHNE AUCIUILTIHEL IPEIoIaraeT Kak MPOBEACHIE TPAJHIHOHHBIX AyAUTOPHBIX 3aHATHH, TaK U pabOTy B 3IEKTPOHHOIL
nHpopMauoHHO-00pazoBarenbHoii cpeae (DMOC), B 2JIeKTPOHHOM Kypce N0 AUCHUILTHHE. DIIEKTPOHHBINH KypC MO3BOJISET
UCIIONB30BaTh CHEUAIBHBINA KOHTEHT U 3JIEMEHTHI 3JIEKTPOHHOTO 00YHIEHHUS U JUCTAHIMOHHBIX 00pa30BaTElIbHBIX TEXHOJIOTHI.
HCTIONIB3YETCSI MPEUMYIIECTBEHHO JUTS aCHHXPOHHOTO B3aUMO/ICHCTBHSA MEX/y YIaCTHUKAMH 00pa30BaTeIbHOTO Mporecca
nocpencTsoM cetu "MHTepHer".

Yr00bI 3 PekTHBHO nCNoIb308aTh BO3MOKHOCTH DMOC, a COOTBETCTBEHHO U YCIEIIHO OCBOUTH JUCIUILIMHY, HY)XXHO:

1) 3aperucTpupoBaThCs Ha KYpC;

2) 03HAKOMHTECS C COJIEPIKaHUEM Kypca, BOIIPOCAMH AT CAMOCTOSTEIBHON ITOTOTOBKH, YCIOBHAMHE JOIYCKA K aTTECTaIHN,
(hopMoii IPOMEKYTOUHOI aTTecTanny (3a4eT/IK3aMeH), KPUTEPUSIMU OLICHUBAHUS U JIP.;

3) n3ydats y4eOHbIC MaTEepHANbl, pa3MELICHHBIC IIPENOAaBaTeIeM. B T.4. moap30BaThes IMTEPATypOH, PEKOMEHIOBAaHHOH
TperoaBaTesieM, IePexXost MO CChIIKAM;

4) monb30BaThcs OMOIMOTEKOH , B T.4. JJIS BBINOIHEHHS MUCHMEHHBIX PaboT (KOHTPOIBHBIE PabOTHI);

5) 03HaKOMUTBCS C COAEPIKAHUEM 3aJaHUs K MHUCbMEHHO paboTe, CpokaMu caduu, KpUTEPUSIMHU OLIEHKU. B ycTaHOBIIEHHBIE CPOKH
BBITIOJTHUTE PaboTy(bl), MOATpy3uTh (aitn paboTH 1 IpoBepKH. PexoMeHmyeTcst Ha3bIBaTh (aifia padoTHI CIIEAYIONM 00pa3oM
(ma3BaHMe mmpeaMeTa (COKpalieHHo), rpymma, ®MO, qata akTyanu3anuy (Ipy MOBTOPHOM pa3merieHnn). Hampumep,
Ounocodpus_Meanor .M. BMT-193 20.04.2020. Eciiu paboTa COAEPKUT PUCYHKH, (POPMYIIBL, TO C LIEIBIO COXPAHCHHS
(dhopmaTupoBaHus ee HYKHO moarpyxath B pdf popmare.

Pabota, pa3memaemMast B 3JI€KTPOHHOM Kypce JUIS IIPOBEPKH, TOJDKHA:

- coJiepKaTh Bce CTPYKTYpPHBIE IIEMEHTHI: TUTYIBHBIHN JIHCT, BBEICHUE, OCHOBHYIO YacTh, 3aKITI0UEHHUE, CTICOK HCTOUYHHUKOB,
MPUIIOKEHUS (TP HEOOXOIUMOCTH);

- OBITH 0(hOpMIICHA B COOTBETCTBHH C TPEOOBAHUSIMHU.

IIpenopxaBarens B TeUeHUE YCTAaHOBICHHOTO CpoKa (He OoJee aecaTH AHEeH) mpoBepseT padoTy U pa3MemacT B KOMMEHTAPHAX K
3aJaHUIO PelieH3UI0. B Heil OH yka3bIBaeT Kak MOJIOKHUTENbHBIE CTOPOHBI pabOTHI, Tak 3aMeyaHus. IIpy HaTMUNK B peLieH3UU
3aMe4aHMil ¥ peKOMEHIallUii, Hy)KHO BHECTH IIOIPABKHU B pabOTY, MOATPY3HUTH €€ 3aHOBO JUIs TOBTOPHOM npoBepku. [1pu 3ToM
Ba)KHO CJICTIUTH 332 CPOKAMH, B TCUCHHE KOTOPHIX TOJDKHO OBITH BRIITOTHEHO 3a7aHue. [Ipyu HapyIIeHnn CPpOKOB, YKa3aHHBIX
IperoaBaTesieM BO3MOXKHOCTb HOATPY3UTh PaObOTy OCTAaeTCsl, HO CHCTeMa BBIBOJHUT COOOIIEHHE O HapyIIeHHH cpokoB. [1o
OKOHYaHHH CEMECTPA 3arpy3UTh PabOTy HE IOIYUHUTCS;

6) IPOITH TECTOBEIE 3a/IaHNsI, OCBOUB PEKOMEH/TyeMble YaeOHbIe MaTepHaIbL;

7) OTCHEXKUBATH CBOIO YCIIEBAEMOCTb;

8) uuTath 0OBSABICHUS, pa3MellaeMble MPenoiaBaTeseM, 1aBaTh 0OPaTHYIO CBA3b;

9) coznaBath 00CYX/JICHHS M yH4aCTBOBATh B HUX (00CYXJatoTcst 0OIIME MOMEHTBI, BEI3BIBAIOIINE BOIPOCHI y OOJIBIIMHCTBA
rpymmel). JlaHHas pyOpHKa TakKe MOXKET OBITh HCIIOJIB30BaHa JJIsl B3AUMHOMN IIPOBEPKH;

10) IposBNATH PEryaspHYIO0 aKTUBHOCTB Ha KypCe.

ITpenMyIECTBEHHO 11 CHHXPOHHOTO B3aUMOJIEHCTBUS MEXK Ty YYaCTHHKaMH 00pa30BaTENbHOIO Mpoliecca MOCPEICTBOM CEeTU
«WuaTeprer» ucnonbiyercs Microsoft Teams (MS Teams). UTOObBI MOTHOIICHHO MCIIOTB30BATE €T0 BO3MOKHOCTH HYXXHO
ycTaHOBUTH IpmoxeHne MS Teams Ha nepcoHaIbHBIN KOMIIBIOTEpP U TenedoH. CTapocTaM Hy»KHO co31aTh rpynmmy B MS Teams.
YyacTue B rpynie no3Bosier:

- CITyHIaTh JEKIHUH;

- paboTaTh Ha MPAKTHYECKUX 3aHATISIX;

- OBITH Ha CBSI3U C IIPEIOaBaTelieM, 3a/1aBasi My BOIIPOCHI MIIM OTBEYAsl Ha €r0 BOIIPOCH! B O0IIEM uaTe IPpymHIbl B pabouee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIIATH COBMECTHYIO PaboTy Ha JOKyMeHTaMHu (BKiIanka «Daiiisr).

[Ipu npoBeeHNH 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe HyKHO BCETrJa paboTaTh ¢ BKIIIOYEHHOW KaMepOH.
HcknodeHne — ecliu penoaaBaTelisb MONPOCUT OTKITIOUUTh KaMepbl U MUKPO(OHEI B cBsA3U ¢ OonbpInMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITFOUUTEIBHO JIET0BbIE (oTo.

[Ipn npoBeeHNH JIEKITHOHHO-TIPAKTHIECKIX 3aHATHI BEAETCS 3aIMCh. DTO JaeT BO3MOKHOCTD IIPOCMOTPA 3aHATHS B CIIydae
HEBO3MOXKHOCTH MPHUCYTCTBHA Ha HEM MM IIPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETS.

Vuuepcurera MUCHUC dyepe3 nuuHBIA KaOWHET Ha
miarpopme LMS Canvas u  Moodle, HIIeH3NOHHBIE




