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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

Ipoduns

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

Bun 3anaruit vy | PO Hroro
Jlexuu 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
Yacel Ha KOHTPOIIb 9 9 9 9
Hrtoro 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:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yauBepcutet « MUCUCy 1o Hanpasnenuto noarorosku 09.03.03 IMpuknannas nabopmatrka (ypoBeHb OakanaBpuaTa) (MpUKas3 oT
05.03.2020 r. Ne Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noarorosku 09.03.03 IMpuknannas nabopmarnka [Ipoduis. [TpuknamgHas napopMaTHKa B TEXHUIECKUX CHCTEMAX,
09.03.03_21_TIpuxnagnas nadopmaruka IIpI[TUBTC 3a0u 2020.plx , yrBepkaenHoro Yuenbim copetoM ®I'AOY BO HUTY
"MUCuC" B cocraBe cootBercTBytomei OITOIT BO 21.04.2021, mpotokox Ne 30

YrBepxaena B coctase OITOIT BO:

Hampasnenue moxrorosku 09.03.03 IIpuknaguas napopmaTrka [Ipodws. [puknanHas nHGOpMaTHKa B TEXHHYECKUX CHCTEMAX, ,
yrBepxkieHHOH YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 21.04.2021, npotokon Ne 30

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

ITpotokoin ot 03.03.2024 r., 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

3. PE3YJIBTATBI OBYYEHUA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMU

IIK-2: Cnioco0eH BBINOJIHATDL NPOEKTHbIE PA0OTHI N0 CO31aHUI0, MOAU(DUKAIUM (MHTETPUPOBAHMIO IPOTPAMMHBIX MOYJ1eil)
u conpooxaennio UC, popmyauposats TpedoBanus k UC

3HaThb:

[1K-2-31 Hamuyue ¥ 0COOEHHOCTH HCIIOIb30BaHMS CIICITMATTM3UPOBAHHBIX MAKETOB PACIIUPEHUA B Ka)KI[Oﬁ 13 N3YYCHHBIX CUCTEM

OIIK-4: CnocodeH yyacTBOBaTh B pa3padoTKe CTAaHAAPTOB, HOPM H IIPAaBHJI, 2 TAK/KE TEXHUYECKOH JOKYMEHTalllu,
CBSI3aHHOH ¢ IpodeccHOHAIbHO JeATeIbHOCTBIO

3HaTh:

OIIK-4-31 Metozs! cbopa 1 aHaIU3a JAHHBIX U Pa3paOOTKH MU(POBBIX MOIEIeH

IIK-2: Cnioco0eH BBINOJIHATH NPOEKTHbIE PaG0ThI N0 CO31aHUI0, MOAU(UKALUM (MHTETPUPOBAHMIO MPOTPAMMHBLIX MOJY/1€ii)
u conpoBoxkaenuio UC, popmynupoBats TpeGoBanusi k UC

YMmerb:

IIK-2-VY1 cocTaBnasTh MporpaMMbl Ha BCTPOSHHBIX SI3bIKAX MporpaMMupoBanus. Co3naBaTh IPOCThIE TpaguuecKre MPUIIOKEHHS

OIIK-4: Cnoco6en yuacTBOBaTh B pa3padoTKe CTAHIAPTOB, HOPM M MPABHJI, 4 TAKKe TEXHUYECKOH TOKYMEeHTAINH,
CBSI3aHHOM ¢ NpodeccHoHAIbHOI 1esiTeIbHOCTHIO

YMerhb:

OIIK-4-Y1 AHanu3upoBaTh, CHCTEMAaTH3UPOBATh U 00padaTHIBaTh MOJYIECHHBIC B X0/1€ cOOpa TaHHbIC

IIK-2: Cnioco6eH BHIMOJIHATH NMPOEKTHBIE PA0OTHI 10 CO31aHUI0, MOAU(PUKALINYN (MHTETPUPOBAHUIO IPOrPAMMHBIX MO/YJIEi)
u conposoxaennio UC, popmyauposarts Tpedopanus k UC

Baanernb:

ITK-2-B1 HaBbIKaMu perieHus ypaBHEHHH, HepaBeHCTB, TH((HepeHITMANbHBIX YPaBHEHHH W TOCTPOCHUS IpapUIecKIX
WJUTIOCTpaIuii

OIIK-4: Cnioco0eH y4yacTBOBaThH B pa3padoTKe CTAHAAPTOB, HOPM U NPAaBUJI, a TAK/KE TEXHUYECKOH JOKYMeHTAlNH,
CBSI3AHHOM € NPodeccHOHATBLHOM 1esITeIbHOCTHIO

Baanernb:

OIIK-4-B1 HaBeikamu paboThl ¢ 6a3aMi TaHHBIX, METOAMH TIOMCKA B PA3JIMYHBIX HH(OPMAIMOHHBIX CHCTEMAax

4. CTPYKTYPA U COJAEPKAHMUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanne KM Beinosn
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI U pecypcsbl padoTsl
Pasnen 1. Beenenne




1.1 Bgenenue B pazpaborky CAE 3 2 OIIK-4-31 IIK- JI.1J12.1 KMI1
MPOrPaMMHBIX 2-31 JI2.2J13.1
KoMIuIeKcoB /JIek/ 2122093 54
1.2 Paspabotka apxurektyp CAE 3 1 OIIK-4-31 TIK- JIT.1J12.1 KM2
CHUCTEM UHXEHEPHOIO 2-31 JI2.2713.1
ananmza /JIex/ 21323354
1.3 MeTob1 TOCTPOCHUS 3 1 OIIK-4-31 IIK- JI1.1J12.1 KM3
IIPOrpaMMHBIX peaau3anuit 2-31 JI2.2713.1
CJIOYKHBIX BBIYMCIIUTEIIBHBIX 21223334
metonoB /JIex/
1.4 [Tpaktuueckue 3ansatus /I1p/ 3 4 OIIK-4-V1 JI1.1J12.1 P2
OIIK-4-B1 IIK- | JI2.2J13.1
2-V1TIK-2-B1 | D122 33 54
Pazgen 2. Pazpaborka
CTPYKTYP JaHHBIX
2.1 PaspaboTka apXUTEKTypbI 3 1 OIIK-4-31 TIK- JIT.1J12.1 KM4
CJIOKHOTO BBIYHUCIUTEIHHOTO 2-31 JI2.2J13.1
Mmerona /Jlex/ 21223334
2.2 Pa3paboTka CTpyKTyp 3 1 OIIK-4-31 IIK- JI1.1J12.1 KM5
na"ubix /Jlex/ 2-31 J12.2J13.1
2132253 54
23 WuTerpanus co3naHHbIX 3 1 OIIK-4-31 IIK- JI1.1J12.1 KM6
CTPYKTYp JaHHBIX B PAMKHU 2-31 JI2.2713.1
CAE cucremsl /JIex/ 21323354
2.4 [IporpamMmMHas peanu3arus 3 1 OIIK-4-31 TIK- JIT.1J12.1 KM7
CBM /Jlex/ 2-31 JI2.2713.1
21223354
2.5 Jla6opaTopHsbie paboTs! /J1ab/ 3 8 OIIK-4-Y1 JI1.1J12.1 P3
OIIK-4-B1 IIK- | JI2.2J13.1
2-Y1T1IK-2-B1 | D122 33 54
2.6 U3yuenue marepuasos B 3 97 OIIK-4-31 TIK- JIT.1J12.1 KM8
3NEKTPOHHOM Kypce /Cp/ 2-31 JI2.2713.1
212233524
2.7 Kypcogoii npoekt /Cp/ 3 30 OIIK-4-31 TIK- JIT.1J12.1 P1
2-31 JI2.2713.1
212233 34
2.8 Ox3amen /Cp/ 3 24 OIIK-4-31 K- JI1.1J12.1 KMS
2-31 JI2.2J13.1
21222354
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTponsHoe gioffgfsdme B
KM MepoTpUsTHE I P OINPOCHI JJIs1 TOATOTOBKH
KOMITETCHIIN I
KM1 Jlexuus 1 OIIK-4-31;IIK-2-31 | BBenenue B pa3zpaOOTKy MPOrpaMMHBIX KOMIUIEKCOB. OCOOEHHOCTH
pa3pabOTKH MPOTrpaMMHBIX KOMIUICKCOB U BRIYHUCIHTEIBHBIX
MPOTPaMMHBIX CUCTEM HHXEHEPHOTO aHamm3a. JlerampHoe
MPOEKTHPOBaHUE IPOrpaMMHOro Komiriekca. ObecneueHue
TpeOOBaHMIi: paclIMPsIeMOCTh, MaCIITabUPyeMOCTh, yI00CTBa
COIIPOBOKICHUS
KM2 Jlexmms 2 OIIK-4-31;I1K-2-31 | Knaccuueckue meronabl mpoekTrupoBanust. CTpYKTypHBIN OIXO.
Amnanm3 tpebosanuid. Hemocrarku. OCHOBBI 00BEKTHO-
OPUEHTUPOBAHHOTO MTPOEKTUPOBAHMS TPOTPAMMHBIX KOMILJIEKCOB.
ITpoexTrpoBaHne HepapXuil KIIacCOB (MPUKIIAJHBIC TPOTPAMMEL,
O6ubMMOTEeKN, KapKacHl).
KM3 Jlexrus 3 OIIK-4-31;IIK-2-31 | OcobeHHOCTH CHCTEM WHKEHEPHOTO aHaNN3a (BBIYHACIUTENHHBIX
nporpaMMHbIX cucteM) (nanee CAE— computer-aided engineering).
KM4 Jlexuus 4 OIIK-4-31;I1K-2-31 | Pa3paboTka obmei cxeMsl apxuTekTypsl CBM B paMKkax Tpex3BeHHOH
ApPXUTEKTYpPbI KITUEHT-CEPBEp.




KMS5 Jlexnusa 5 OIIK-4-31;I1K-2-31 |Pa3paboTka Ha ypOBHE JaHHBIX: CO3MAaHHE PEISIUOHHBIX CTPYKTYP
JIAHHBIX AJIs1 XPAaHEHUS BXOIHBIX U BBIXOJHBIX JaHHBIX.

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

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

KMS8 DKk3aMeH OIIK-4-31;I1K-2-31 |Bomnpoc 1

1. Paccka3ats 0 mpHHIMIIAX pa3pabOTKH MPOrPAMMHBIX peann3anii
CIIOKHBIX BBIYMCIUTEIBHBIX METOJOB, TPEOYIOIUX I paOOThI
BBICOKOITIPOM3BOANUTEIBHBIC PECYPCHI.

2. Paccka3ats 0 3a/1adyax IPIMEHEHHS CTAaHIAPTOB U OOIMNX METOANK
BeZICHUs pa3pabOTKH MPOrPaMMHOT0 00ecTiedeHus pH pa3padboTKe
CAE cuctem.

3. [IpeacTaBUTh AITOPUTM Pa3pabOTKU MPOTPAMMHOTO 00ECTICUCHHS B
paMKax Tpa)0OpHEHTHPOBAHHON TEXHOJIOTHH.

4. PacckasaTb 0 Meronax pazpabotku GUI B paMkax CyIIeCTBYIOIIUX
CAE cucrewm.

5. CocTaBUTH CETEBYIO MO/JIENb IIPOrPaMMHOM peann3alni MeToaa
KOHEYHBIX 3JIEMEHTOB.

Bompoc 2

1. Brraeptuts 6anky 1mo pa3Mepam (JoIyckaercst pa3paboTka mogoous
6anKu ¢ TeMu ke TabapUTHBIMU U TIOCAJOYHBIMH Pa3MepaMH).

2. BoiOpath pbIM-0011ThI, 11aii0kI U Taliku Ha M30x3,5 o 6ubnuoreke
McMaster-Car.

3. [lepen HavamoM aHajm3a YIIpOCHTh COOPKY, 4TO OBl HE OBLITO
HEoOXOIMMOCTH 33JaBaTh KOHTAKThI U HE UMETh CIOXKHOCTEH Ipu
MEPECEUCHUSIX KOHCUHBIX 3JIEMEHTOB B Pe3b0e).

4. Mposectu ananu3z HIC, npriokuB Kk KaxaoMy pbiM-60uty 1o 2000
H, nelicTByromux mo BepTHKAIA BHU3. 3aKPEIICHHUS B MECTaxX
KpEIUIeHUs YIIPOCTUTD 10 3aKPEILICHUs] BEPTHKAIBHBIX IOBEPXHOCTEN.
5. BBITIOJHUTD TOMOJIOTHYECKYIO ONTUMHU3ALHUIO OAJIKH MO TY JKe
Harpy3Ky (BepHO 3a/1aTb 00JIaCTH KOHCTPYKTHBHOH HEM3MEHHOCTH,
TUIOCKOCTH CUMMETPUHN).

6. [Tomy4eHHyro ceTKy Iocie ONTUMH3ALMHI 10padoTaTh 10 TEXHUIECKH
000CHOBaHHOTO pernteHns 1 cHoBa mposeputs HJIC.

Bormpoc 3

1. IToctpouts apxutekTypy CAE crcTeMbl CTaTHCTHUECKOTO aHaIH3a
JAHHBIX.

2. IToctpouts apxutekrypy CAE cucremsl IpoBeneHus
ONTHMHU3AIMOHHBIX PAaCUETOB.

3. PazpaboTka noacuCTEMbl aBTOMATHYECKOTO CPABHEHHUS 1
KOPPEKTHPOBKH PE3yIbTaTOB PAacueToB.

* APXHUTEKTypa CHCTEMBI: KOHLICIIS, TIPHHITHIIBI ICJICHUS Ha
HOJICUCTEMBI.

* [locTpoeHne CTPyKTyp NaHHBIX AT XPAHEHUS PE3yAbTaTOB:
WCTIBITaHMH, pacueToB. MEeTOIBI aBTOMaTHIECKOTO CPaBHEHHS
pesyasTaToB: SQL 3ampocst B B/I.

* I[Ipumep peanusanun B pamkax cymectsytomieii CAE cucTeMsl.

4. Pa3paboTKa IOICHCTEMBI CYppOraTHOTO MOZIETHPOBAHMS HA OCHOBE
PErpecCHOHHOTO aHAIN3A.

5. Pa3paboTka moJcucTeMsl CypporaTHOrO MOJEITUPOBaHUS B 001acTu
MHUKPOMEXAHUKH KOMITO3UIIOHHBIX MaTE€PUAJIOB HA OCHOBE
HEMPOCEeTEBbIX TEXHOJIOTUM aHaIN3a JaHHbIX.

6. Pa3paboTka mporpaMMHOI0 HHCTPYMEHTA PEIICHHUs 3a/[a4H TOUCKa
TEpMOYNPYTOMPOYHOCTHBIX XapaKTEPUCTUK KOMIO3UIIMOHHBIX
MaTeprajoB Ha OCHOBE METO/1a TOMOT €HH3AITHH.

7. Pa3paboTka

5.2. Tlepedenn paGoT, BbINOJIHSAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsl

Ha3panne
paboTsl

IIpoBepsiemblie
HUHIUKATOPBI
KOMITETCHITUI

Conepsxanue pabOTHI




P1 Kypcosas pabora OIIK-4-Y1;0IIK-4- |- Beenenue
BL;IIK-2-V1;ITIK-2-  |» [IporpaMMHBIE CHCTEMBI TTPOEKTUPOBAHUS
Bl . VYHUBepcaabHbIE IPOrpaMMbl aHAJIN3a
MAIIUHOCTPOUTEILHBIX U3EITUI
. Crienianu3upoBaHHbIe TIPOTpaMbl M IPOTpaMMBbl aHaIU3a
CHUCTEM YIpaBIEHUS
. 3aKIIt04eHue
P2 [IpakTuueckue OIIK-4-Y1;0IIK-4- |1. BBenenue B pa3zpaboTKy MpOTpaMMHBIX KOMILIEKCOB
3aHITHS B1;IIK-2-YI;IIK-2- | OcobeHHOCTH pa3pabOTKH MPOTPAMMHBIX KOMILIEKCOB U

Bl

BBIYHCIIUTENBHBIX IPOrPAMMHBIX CUCTEM WHKEHEPHOT0 aHaIH3a.
JlerampHOE IPOEKTHPOBAHUE IIPOTPaMMHOT0 KoMIutekca. ObecreueHne
TpeOOBaHMUA: PacIIHPSIEMOCTb, MACIITa0UPyeMOCTh, yI0OCTBa
COIMPOBOXKACHHUS.

2. OoecrieueHne aBTOMATH3AINH pacHapauIeTHBaHIU
BBIYHUCIINTENBHBIX IPOLEyp Ha YPOBHE apXUTEKTYPHI CO31aBacMOi
nporpamMmMHoii peanuzanuu CBM. CpenctBa aBToMaTH3aLKU U
pacrnapauleIMBaHusl BBIMMCIUTENbHBIX IPOLELYpP Ha YPOBHE
apXUTEKTYpPhI CO3/1aBaeMOi mporpaMMHoi peannzanuun CBM.

3. Paspabotka cereBoit Mmogenu CBM Ha ocHOBe
rpa(0OpHEeHTHPOBAHHON TEXHOJIOTUH; B) TEHEPALMIO KAPKACOB
OTHeNnbHBIX OuOmoTek ¢ momoibsio CASE nHCTpyMeHTapusl.
Pazpabotxka cereBoit Mogenn CBM Ha ocHOBe rpadooprueHTHPOBaHHON
TEXHOJIOTHH; B) TEHEPALIUIO KapKacOB OTAEIbHBIX OMONINOTEK C
nomonibio CASE uHCTpyMeHTapusl.

4. Br160p CymiecTByIOImMX M ONpeAeNeHne HOBBIX (OpMaToB
BXOJHBIX U BBIXOIHBIX JaHHBIX. BEIOOp CYIIECTBYIOIINX U ONpEIeIeHHe
HOBBIX (DOPMaTOB BXOAHBIX U BBIXOAHBIX JAHHBIX.

5. [IpumeHeHNe CHEMaTN3NPOBAHHEBIX ITOJICHCTEM
ucnions3yemoit CAE cucremsr aist hopMupoBaHust rpaguaeckoro
nonb3oBaTenbckoro unTepdeiica (nanee GUI — Graphical User
Interface) Ha OCHOBe BBIOPAHHBIX MJIM CO3IaHHBIX CTPYKTYP JaHHBIX
[Ipumenenue crienuanu3upoBaHHBIX MoacucTeM ucnonblyemod CAE
CHCTEeMBI AT (POPMUPOBAHHS TPA(YUIECKOTO HONB30BATEIHCKOTO
untepdetica (nanee GUI — Graphical User Interface) Ha ocHoBe
BBIOPaHHBIX WM CO3JJAHHBIX CTPYKTYp JaHHBIX

6. Pa3paboTka KOHKPETHBIX OTIETBHBIX aJITOPHTMOB B paMKax
co3gaHHOH apxuTekTypsl CBM Ha 0CHOBE IPOTpaMMHBIX
UHCTpYMeHTOB Hcnonbs3yeMoii CAE cuctembl mnbo Ha ocHOBe
OOIIEIOCTYITHBIX S3BIKOB POTPaMMHUPOBAHHS H KOMITFIISITOPOB.
Pa3paboTka KOHKPETHBIX OTAEIBHBIX aITOPUTMOB B pPaMKaX CO3JaHHON
apxutekTypsl CBM Ha 0CHOBE IPOrpaMMHBIX HHCTPYMEHTOB
ucrions3yemoit CAE cuctemsr 160 Ha 0OCHOBE OOIIETOCTYITHBIX S3BIKOB
MPOrPaMMHPOBAHHS M KOMITHIISITOPOB.

7. [IpoBeneHue BHIYMCIUTENBHOIO 3KCIEPUMEHTA B paMKax
ucnonb3yemoit CAE cucremsl. [IpoBeseHne BBIYUCIUTENBLHOTO
JKCIIepUMEHTa B paMkax ucnonb3dyemond 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 ¥ BEIXOIHBIX JaHHBIX. BEIOOp CYIIECTBYIOMNX M ONIpEeIeHe
HOBBIX ()OPMATOB BXOAHBIX U BBIXOIHBIX 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 cuctemsl 1160 Ha OCHOBE OOIIENOCTYIIHBIX S3bIKOB
IpOrpaMMHUPOBaHUS U KOMITHISTOPOB.

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.

MUHUCTEPCTBO HAYKHU U BLICILIETO OBPA3OBAHUS POCCUNCKOU OEJJEPALINN
HOBOTPOI/II_[KI/Iﬁ DOUITNATT

denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIEr0 00pa3oBaHHUs
HAHI/IOHAJILHBIﬁ HCCJ’[E)IOBATEIH)CKI/IPI TEXHOJIOTUYECKUI YHUBEPCUTET
«MUCHUC»

Kadenpa MaTemMaTHKH U €CTECTBO3HAHUS
BUJIET K DK3AMEHY Ne

JucrmmHa: «[IporpaMMHBIE CHCTEMBI HHKEHEPHOTO aHAIN3a)
Hamnpasnenne: 09.03.03 «IIpuxnagHas nHGOPMATHKA

®dopma oOyueHus: 3a09Has

®dopma mpoBeIeHNS SK3aMeHA: YCTHAS

1. Pacckasath 0 mpHHIHIIAX pa3pabOTKU MPOrPAMMHBIX PEATU3alUil CIIOKHBIX BRIYUCIUTEIBHBIX METOIOB, TPEOYIOIINX IS
paboTHI BEICOKOIPOU3BOIUTEIBHBIC PECYPCHL.

2. Berueptuth 6anky 1mo pazmepam (JIomyckaercs pa3paboTka 1mogo0us OaIKu ¢ TeMH e rabapUTHBIME U TIOCAIOYHBIMH
pa3Mepamn).

3. IToctpouts apxurektypy CAE crucTeMbl poBeICHHS ONITHMHU3AIHOHHBIX PACYETOB

CocTaBun JOLEHT: E.I'. ®ununmnos
3aB. kadenpoit MuE: A.B. IlIBaneBa
«__» 2024 r.

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayas, npakTuku. HUP)

Kputepun orieHKM OTBETOB Ha SK3aMeHe, POBOJUMOM B YCTHOH Gopme

Onenka «OTINYHOY» CTABUTCS, CCIIH

- Ha TEOPETUYECKHE BOMPOCHI JaHbI pa3BEPHYTHIE OTBETHI, IPH HEOOXOIUMOCTH U3JI0KEH MaTeMaTH4ecKuil anmnapat (hopMyIsl,
rpaduKH | T.JI.) TPUBEACHBI COOTBETCTBYIOIIME CXEMBbI, TAOJIHIIbI, PUCYHKH U T.[., IPABUILHO pellieHa 3a1a4a

- 00yYArOIIUICS XOPOIIIO OPUCHTUPYETCS B MaTepualie, BIaJceT TSPMUHOIOTHEH, TPUBOAMUT IPUMEPHI, 000CHOBBIBAET,
aHaJIM3UPYET, BHICKA3bIBAET CBOIO TOUKY 3PEHUS M0 aHAIU3UPYEMBIM SIBJICHUSIM U IIPOLECCaM, IIPABUIILHO MIPUMEHSET MOJTy4YEeHHBIC
3HaHU MPU PEIIEHUH MPAKTUYEeCKUX 3a1au. OTBETHI U3NaraloTcsi cCBOOOIHO, YBEPEHHO 0e3 HCIOIb30BaHus JIMCTa YCTHOTO OIIpoca
Onenka «XOopoIioy» CTaBUTCS, €CITH

- Ha TEOPETHYECKHE BONIPOCHI JIAHBI IOJIHBIE OTBETHI, HO UMEJIa MECTO HETOYHOCTh B OTPEICIICHIH KaKUX-THOO TTOHSTHIHA, SIBICHUHA
U T.71. 3aJaua peleHa.

- 00yJarOIIUICS OPUSHTUPYETCS B MaTepralie XOPOII0, HO JOMYCKAeT OMHOKY TpH GOPMYITHPOBKE, ONTMCAHUH OTACIbHBIX
KaTeropui

Onenka «Y JOBIETBOPUTENBHOY CTABUTCSI, €CIIN

- Ha TEOpETUYECKHE BOMPOCHI JaHbl OOIIUE HETOIHBIE OTBETHI

- 0OyHaroIuiics ciabo OPUEHTUPYETCS B MaTepHalie, HE MOXKET PeIIaTh 3a1a41, He MOXKET MPUBECTH MPUMED, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Onenka «HeynoBneTBOPUTENEHOY» CTABUTCS, €CITH

- HE pellieHa 3a/1aya v MPaBUIIbHBIN OTBET JJaH Ha OJUH BOMPOC (100 HU HA OJTUH)

- 0OyJaroIuiics B MaTepuae TUCIUILIMHBI TPAKTUICCKH HE OPUEHTHPYETCS, T.€. HE MOXKET JaTh TaXKe OOIIUX CBEICHHUN 110
BOTIPOCY.

KpuTepun OI[eHKH OTBETOB Ha SK3aMEHE, IIPOBOJMMOM B AWCTAHIIMOHHOHN (hopMe B AIEKTPOHHOM Kypce
90 < IIpouent BepubIx 0TBeTOB < 100 - OTIIMYHO

75 <TlporeHT BepHBIX 0TBETOB < 90 - XOpOIIO

60 < [IponeHT BepHBIX OTBETOB < 75 — yOBJIETBOPUTEIHHO

Kpurepuu o1ieHKH BBITOIHEHUS KypCOBOH pabOTEHI:

. Teopernueckue cBeJeHUs U3I0KEHBI B JOCTATOYHOM 00beMe, YETKO U MOCNIeI0BAaTENbHO

. Ucnionb30BaHb! BEIBOIBI (TTO3UIIMHI, MHEHHS | JIP.) U3BECTHBIX Y4EHBIX, IIPO(ECCHOHAIOB

. UccnemyroTcs M cpaBHUBAIOTCS pa3HbIC TOAXO/BI, METOANKH, IPUBOAATCS COOCTBEHHBIE CYXK/ICHHS M BBIBOJIBI
. OnncaHa akTyanbHOCTB PaOOTHI M IIpeMETHAs 00IacTb.

. OnucsIBaeTcs Mpolecc aHaIH3a U MOJEIUPOBAHUS IIPeAMETHOI obnacTu

. OTICHIBAIOTCS aNTOPUTMBI PAOOTHI M HHTEp(hEHC IIPOTrpaMMbl

. [IpuBenen nporecc tectupoanus [10

. TexcT HanmucaH rpaMOTHO, CTHJIMCTUYECKH BBLAEPKAH

. Texct opopMIiIeH B COOTBETCTBHY € TPeOOBaHUSIMU

O 002N Nk~ W —

Pabora oriennBaeTcs Ha OTIIMYHO, €CIIN:




TEOPEeTUIECKHEe CBEACHHS H3JI0KEHBI B JOCTATOYHOM 00BEME, UETKO U MOCIEI0BATEIFHO, HCTIOIb30BaHbI BBIBOIBI (O3UIINN,
MHEHUS U JIp.) U3BECTHBIX YUEHBIX, NPO(ECCHOHATIOB, HCCICAYIOTCS U CPABHUBAIOTCS Pa3HBIC TOIXO0/bI, METOJUKHU, IPHUBOSTCS
COOCTBEHHBIE CY)KACHHS M BBIBOJIBI, UMEIOTCS TIPHMEPHI, TAFOTCS CCBUTKU Ha HCTOYHUKH, TEKCT HAITUCAH TPAaMOTHO, CTHIIUCTHYECKA
BBIZIEPKaH U 0()OPMIICH B COOTBETCTBHU C TPEOOBAHUSIMH.

IIpouecc ananu3a 1 MOAEIMPOBAHUS TPEIMETHON 00JIACTH OMUCAH MOJIHOCTBIO, 005I3aTENbHO TOJDKEH BKIIIOYATh B ce0sl TpeOOBaHUS
k I10; apxurextypy I10, Bkirouast Tpu Mozenu: HHGOPMALMOHHYIO, COCTOSIHUH M nponeccoB; crenuduxaruio [10; cxemy B/,

B noiHOM 00BEME ONMCHIBAIOTCS AITOPUTMEI pabOTHI M HHTEP(EHC TPOTpaMMEL, TIPHBEACHEI BCE UAIOTOBBIE OKHA C MTOPOOHBIM
onucaHueM (PyHKIIMOHANA KaXI0T0 3JIeMEeHTa HHTepdeiica.

ITpusenen npouecc tectuposanus [10, KOTOPbIHA BKIIIOYaET B ce0sl: CTPATErHI0 TECTUPOBAHUS; TECT-IUIAH; OTYET 110 IIPOBEACHHOMY
TECTUPOBAHHMIO; PE3YIBTATHI BEITOJIHEHHS aBTOMaTH3HPOBAHHOTO TECTA.

B mnienom o pabote: paccTaBIeHbI CCBUIKM HA HCTOYHHUKH, TEKCT HAITUCAH TPAMOTHO, CTIIICTHYECKHU BBIICpP)KaH, 0(hOPMIIEH B
COOTBETCTBUH C TPEOOBAHHAMH.

Brinonnenne paboThl OLIEHUBACTCS KaK XOpOIIIee, €CIIM OHAa COOTBETCTBYET BCEM KPUTEPHUSIM, IEPEUUCICHHBIM BBIIIE, HO B paboTe
OTCYTCTBYET OTCYTCTBYIOT HEKOTOPBIE 3JIEMEHTHI OTIMCAHMUS MTPOIIecca aHAIN3a U MOJICIIMPOBAHMUS IIPEAMETHOH 001acTH,
OTCYTCTBYET MOJHOE OIHCaHKe (PyHKIIMOHANIA KaXIO0T0 3JIeMEeHTa HHTepdelica, OIMMCaHne TECTHPOBAHUS IPUBEICHO HE
HOJIHOCTBIO.

B 1ieiom o paborte: paccTaBiIeHBI CCHUTKM HAa HCTOYHHKH, TEKCT HAIMCAaH IPaMOTHO, CTIJICTHYECKHU BBIIEp)KaH, 0(hOpPMIIECH B
COOTBETCTBHH C TPEOOBaHUSIMH.

BeinonHeHre paboThl OLIEHUBAETCS KK YOBJIETBOPUTEIIBHOE, ECIIM OHA COOTBETCTBYET BCEM KPUTEPHSIM, IIEPEUHCIICHHBIM BBIIIIE,
HO B pabOTE OTCYTCTBYIOT HEKOTOPBIC JIEMEHTHI OIMCAHMS TIPOLIecca aHAIN3a U MOJICIIMPOBAHHMS ITPEIMETHOH 00JI1acTH,
OTCYTCTBYET OIHCaHUE (yHKIMOHANA KaXKOT0 3JIeMeHTa HHTepdelica, onrucaHne TECTUPOBaHUS He puBeneHo. OTCyTCTByeT
OIUCAHHE aKTyaIbHOCTU pabOTHI M MPEIMETHOM 001acTH.

Ecnu pabota nomyrieHa o 3Tkl C OLEHKOH «OTJIIMYHO», B IIPOLIECCE 3aLNThI CTYICHT XOPOIIIO BJIaJIeeT MATEPHAIOM, He
HCIIONB3YET IIPU 3TOM OIOPHBIX KOHCIIEKTOB U T.J., C JIETKOCTHIO OTBEYAET Ha JIF00OI BOIPOC MO KypcoBOi paboTe, TO B 3TOM
ClTydae CTYJCHTY 3a BBIIOJIHEHNE KypCOBOH pabOTHI CTAaBUTCS OLIEHKA «OTIMIHOY», KOTOPAst U IIPOCTABIACTCS B 3aUCTHYIO KHIDKKY H
B BEIOMOCTb.

B nponecce 3amuThl OLleHKa MOBBIMIATHCS HE MOXKET, T.€. €CIIU CTYAEHT JIOMYLIEH A0 3aIUThI C OLIEHKOH «XOPOII0», KOTINYHO» OH
yXe B JIF00OM CiTydae He CMOJKET MOIYIUTh, & BOT «YJOBICTBOPUTEILHO» MOXKET — €CIIH TIPH 3aIIUTE BO3HUKAIOT OIPEICTICHHBIE
TPYAHOCTH C OpHUEHTaLlel B MaTepuale, OTBETAMHU Ha BOIIPOCHI IO KypcoBOH pabore.

Ecnu cTyneHT coBepleHHO HE BlIaJieeT MaTepHUaIoM KypcOBOH pabOThI, TO TOIY4aeT «HEYI0BICTBOPUTEIHLHON.

Ecnm pabota He COOTBETCTBYET KPUTEPHUSIM BBHIIOIHEHUS KYPCOBOI pabOTHI, TO OIIEHMBACTCS HEYIOBIETBOPUTENBHO H 10 3alUTHI
HE JTOITyCKaeTCsl.

KpuTepun OIleHKH BHITOTHEHHS PACUeTHO-TPpapHIecKOi paboTHL:

. Teopermueckne cBeCHUS N3I0KCHBI B IOCTATOYHOM 00bEMe, YeTKO M MOCIIEIOBATEIEHO

. MUccnenyroTcs U CpaBHUBAIOTCS pa3HbIe TOAXOAbI, METOAUKH, IPUBOAATCS COOCTBEHHBIE CYXKICHUS U BBIBOJBI
. [IpuBeeHBI OCHOBHBIE LIENTU Pa3pabOTKU

. IlpuBeneHs! TpeOOBaHUS K MPOTPAMMHOMY HPOIYKTY

. OmpenieneHs! CPOKH U 3TAIbl Pa3paboTKH

. PernmameHTHpoBaH mporecc mpueMoCAaTOYHBIX MEPOIPHUSITHIA.

. PaccraBieHBI CCBIIKM Ha UCTOYHUKU

. TexcT HammcaH rPaMOTHO, CTIIIMCTHYECKH BBIACPKAH

. Texct ohopmIiieH B COOTBETCTBHHU C TPEOOBAHUSIMHU

O 01N DN A~ Wi —

Pabora oreHmBaeTcs Ha OTIMYHO, ECIIH:

- TEOPETUYECKHE CBEACHHS H3JI0KEHBI B JOCTATOYHOM 00BEMe, YETKO U ITOCIEAOBATEIIFHO, IPUBOAATCS COOCTBEHHBIE CYXKICHUS H
BBIBOJIbI, JIAIOTCSI CCHUTKM HA UCTOYHHMKH, TEKCT HAIMUCAH IPAMOTHO, CTHIIMCTHYCCKHU BBIIEP)KaH U O()OPMIICH B COOTBETCTBUH C
TpeOOBaHHSIMHU.

- TpeOOBaHM K IPOTPAMMHOMY TIPOAYKTY IIPUBEICHEI B IIOTHOM 00beMe, BEPHO ONPEIeNICHBI CPOKH H ATAIIBI pa3paboTKH,
MOJHOCTBIO PErIaMEHTHPOBAH MPOLecC PUEMOCIATOYHBIX MEpOIIpUsATHil. BepHO onpeeneHsl OCHOBHBIE 1NN pa3paboTKy.

B 1ieiom 1o paborte: paccTaBlIeHBI CCBUTKM HA HCTOYHHKH, TEKCT HAITMCAH MPAaMOTHO, CTHIICTHYCCKU BBIIEp)KaH, 0(hOpPMIICH B
COOTBETCTBHH C TPEOOBAHUSIMH.

BrmmonHeHune paboTHI OIEHUBACTCS KaK XOPOIIee, eCIIM OHA COOTBETCTBYET BCEM KPUTEPHAM, IEPEUHCIICHHBIM BEIIIE, HO
TpeOOBaHUsI K IPOrPAMMHOMY IPOIYKTY, IPOLIECC TPHEMOCAATOUHBIX MEPONPHUSATHIA IPHUBEACHBI HE MOTHOCTHIO.

B 1ieiom 1o paborte: paccTaBlIeHBI CCBUTKM HA HCTOYHHKH, TEKCT HAITMCAH IPaMOTHO, CTHJIMCTHYECKHU BBIIEp)KaH, 0(hOpPMIICH B
COOTBETCTBHH C TPEOOBaHUIMH.

BrimonHeHne paboTHI OIEHUBACTCS KaK YIOBICTBOPUTEIBHOE, €CIIM OHA COOTBETCTBYET BCEM KPHTEPHUSIM, IEPEUUCICHHBIM BBIIIIE,
HO TPeOOBaHUS K MPOTPaMMHOMY MPOIYKTY HPUBEACHBI HE MMOJTHOCTHIO, OTCYTCTBYET OITUCAHKE MPOIecca IPHEMOCIATOUHBIX
MEPOIPHITHH, OTCYTCTBYIOT OCHOBHBIC IIETH pa3paboTKH.

Ecnm pacuerHO-Trpadmueckas pabota He COOTBETCTBYET KPUTEPHSIM, IEPEIHUCIICHHBIM BhIIIE, TO OLICHUBACTCS
HEY/IOBJICTBOPUTEIHHO.

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTECIIN 3armaBue bubnuoreka I/ISZ[EITCJ'IBCTBO, rong, 3JI. aapecC




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI1.1 |[JIaBpumena E.M. IIporpamMMHas HH>KEHEpUSL. M.: IOpaiir, 2019,
[MTapamurmel, TEXHOJIOTUHU U
CASE-cpenctsa: y4eOHHK
6.1.2. Jlono/iHUTE/ILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIH 3armaBue Bubnmmnorexa M3parenscTBO, roa, 3. agpec
JI2.1 [E.M.KynpsBues MerTaniokoHCTpyKIUHY, JMK TIlpecc, 2011,
PEOYKTOPBI, SICKTPOIBUTATEIIH
B KOMIIAC -3D
JI2.2 | Komkuasko B.I. OCHOBBI IPOrPaMMHUPOBAHUS B Taranpor : MznatensctBo IOxHOTrO
cucreme MATLAB : yue6HOE (benepanpHOrO YHHBepCcuTeTa, 2016,
nocooue http://biblioclub.ru/index.php?
page=book&id=493162
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3armaBue Bubnmmnorexa M3parenscTBO, roa, 3i1. anpec
JI3.1 | A.B. byprkos, H.K. [Ipumenenue IT-TexHo0rMil B PoctoB-na-Jlony ; Taranpor : FOxHbIi
[onyssHOBHY anekTposHepreruke: Mathcad, (henepanbublil ynuBepcuret, 2018,
Matlab (Simulink), NI http://biblioclub.ru/index.php?
Multisim : yauebHOe TOCOOHE page=book&id=577648
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJeKOMMYHHKAUOHHOH ceTu « AHTepHeT»
D1 |Hayunas snexrponnas 6ubmmorexa eLIBRARY https://www.elibrary.ru/
32 | LMS Canvas https://Ims.misis.ru
233 |H® HUTY MUCHUC http://nf.misis.ru/
D4 | YauBepcurerckas 6ubnmmoreka ONLINE https://biblioclub.ru/
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
.2 Kommnac 3D V21-22
I1.3 Solidworks Education Edition
1.4 |Mathcad 14.0 University Classroom Perpetual
I1.5 | 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. Tlepeyenb NHPOPMANMOHHBIX CHIPABOYHBIX CHCTEM H NMpodeccHOHAIbHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenune OcHarienne
123 VYuebnas maboparopust (xommbioTepHBIH | KoMmekt yaeOHoi Mebenn Ha 12 MecT s oOydaromuxcs,
KJace) Kabuner KypCOBOTO |12 cragMoHapHBIX KOMIBIOTEPOB Ui  CTYAEHTOB, 1
JHUIUIOMHOTO MPOCKTHPOBAHUS, | CTALIMOHAPHBIA KOMIBIOTEp Ul mpenonaBaTtens (y Bcex
CaMOCTOSATETBHON pabOTHI O0yJalOMMXCsl | BBIXOJ B HMHTEPHET), NPOEKTOp, IKpaH, KOMMYTaTtop, Bed
Kamepa, AOCKa-(IUMYapT MarH.-MapKepHas IepeIBIDKHAS,
noctyn k OUOC VYuusepcutera MUCHUC uepe3 nuuHbIN
kabuner Ha miarpopme LMS Canvas w  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
antuBupyc Dr.Web.
123 VYuebnas maboparopust (xommbioTepHBIH | KoMmiekt yaeOHoi Mebenn Ha 12 MecT s oOydaromuxcs,
KJace) Kabuner KypCOBOTO |12 crangMoHapHBIX KOMIBIOTEPOB Ui  CTYAEHTOB, 1
JHUIUIOMHOTO MPOCKTHPOBAHNUS, | CTALIMOHAPHBIA KOMIBIOTEp Ul TpenonaBaTens (y Bcex

CaMOCTOSATETBHON pabOTH 00yJaromuXCs

BBIXOJ| B MHTEpPHET), HPOEKTOp, JKpaH, KOMMYTarop, Beb
Kamepa, HocKa-(QIUIYapT MarH.-MapKepHas Hepe/BIKHAs,
noctyn k OUOC VYuusepcutera MUCHUC uepe3 nuuHBIN
kabuner H©Ha miarpopme LMS Canvas w  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,

antuBupyc Dr.Web.




114 VYuebnas  aymuropmst  [uid  3aHATHH | KoMmuiekt yaeOHoH Mebenn Ha 56 MecT 1 oOydaromuxcs,
JIEKLHIOHHOTO THMA, MPaKTUYECKUX | | KOMIIBIOTEp [UIsl IPENO/ABATENs C BHIXOJOM B MHTEpHET, 1
3aHATHI CTalMOHAPHBIA KOMIBIOTEp i TpemogaBatens (y Bcex

BBIXOJ B HHTCPHET), TMPOCKTOp, OJKpaH HACTCHHBIN,
KOMMYTAaTop, IOCKa aylWTOpHas MejoBas, BeO Kamepa
Logitech, moctyn x OUOC Yuusepcutera MUCHC uepe3
TUYHBIA KabuHer Ha twiathopme LMS Canvas u Moodle,

arTuBupyc 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/IEHHS M YH4aCTBOBaTh B HUX (00CYX/at0Tcs 0OIIME MOMEHTSI, BEI3BIBAIOIIME BOIIPOCH! y OOJIBIIMHCTBA IPYIIbI).
JlanHas pyOpHKa TakKe MOXKeT OBITh HCIOIBb30BaHa JUIS B3aHMHOM 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.

nuneH3noHHble  mporpaMmel  MS  Office, MS  Teams,




