[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaumsa o Bna
OUO: LLieB3yxosa TM@M&EE gr;[lg}O HAYKI/I U BBICILIEI'O OBPA30OBAHUS POCCHUMCKO OEJIEPALINN

TOMKHOCT: ﬂMpeW%%%FWE MBQSQ0Pa30BITENBHOE YIPEXk/ICHNE BBICIIETO 00pa30BaHus
(beflepanbHOro yHMBEpCHTeTa «CEBEPO- KAB 3CKUU ®EJEPAJIbHBIA YHUBEPCUTET»

[ara nognucanms: 18.04.2024 15:04:17 Ilamuzopckuii uncmumym (¢punuan) CKOY

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

YTBEPXKIAIO
3aM. qupekTopa 1o y4eOHoit pabote
[Taruropckoro uHCTUTYTA ((hrran)
CKoy
H.B. Jlanuenko

®OH/J OHEHOYHBLIX CPEJACTB 11O JUCIUIIJIMHE

NHCTPYMEHTAJVIBHBIE CPYACTBA B UH’KEHEPHBIX PACUETAX

Hanpasnenue noarotroBku 09.03.02 MHbOpMaIIMOHHBIE CUCTEMBI M TEXHOJIOTHH
Hanpasnennocts (poduin) NHubopManmoHHBIE CUCTEMBI M TEXHOJIOTHI

I'ox Havana oOyuenus 2024

®opma 00yueHus OuHas 3a04Has

Peanusyercs B cemectpe 4 4



IpexucioBue

1.Ha3znaueHnue: s NpOBEPKU 3HAHUH, YMEHHUM M HABBIKOB TEKYILETO U TPOMEKYTOUYHOTO
KOHTPOJISI.

2. ®OC sgBnsercs NPUIOKEHUEM K IIporpaMMe IUCHMILIMHBL «/HCTpyMeHTaIbHBIE
CpeAcTBa B MHHXKEHEPHBIX pacyeTax», COCTaBJI€H B COOTBETCTBUM C 00pa3oBaTeIbHOMN
mporpaMMoii mo HampaBieHuto noAarotoBku 09.03.02 HMudopmanmoHHBIE CHUCTEMBI U
TEXHOJIOTHH.

3. Pazpabotunk Maptupocsu K.B., nouent kapeapsr CYulT

4. TlpoBemena »skcneptuza DOC. YneHbl HKCOEPTHOM TPYIIbL, MNPOBOJIUBIINE
BHYTPEHHIOIO SKCIIEPTH3Y:

[Ipencenarens [Tepmmna .M.
AHTOHOB B.®.
Copoxun N 1.

Hpe,Z[CTaBI/ITCJIB oprT: aHI/I3aHI/II/I-pa60TOI[aTCJ'IH
(®.H1.0., 0orxcnocms)

DKCHEepTHOE 3aKJIIOYEHHE: JaHHbIE OICHOUHBIC CPEICTBA COOTBETCTBYIOT TPEOOBaHUAM
(benepanbHOrO TOCYAApCTBEHHOIO0 00pa30BaTENbHOrO CTaHIapTa BhICHIEr0 00pa3oBaHUs,
PEKOMEHAYIOTCS ISl MCIIONB30BaHMs B y4eOHOM Ipolecce HarpasiieHHIo nmoarotosku 09.03.02
HNudopmannoHHbIE CUCTEMBI M TEXHOJIOTHUH..

« » 2024 r.

5.Cpox pevictBuss DOC ompenensieTcss CpPOKOM —peanu3aluu  00pa3oBaTeIbHON
MIPOTPaMMBI



1.0nucanune KpUTEpPUEB OLNCHHMBAHHA KOMIECTCHIHHM HAa PasjauIHbIX IJ3Tanax MHXx
(l)OpMI/IpOBaHI/Iﬂ, OIMuCaHuE IKAJ OIICHUBAHUSA
Komnerenuus YpoBHU c(HOPMUPOBAHHOCTU KOMIETEHIH(1IT),
(um), MHAKMKATOP MuHUMAabHBIH .
MuHrManbHbBIN . o
(B1) YPOBCHB HC Cpennuit Bricoknii
JOCTUTHYT YPOBCHE YPOBEHB YPOBEHB
(YIoBIETBOPUTEITH
(HeynosnerBoput HO) (xopor11o) (oTnMuHO)
€JIHHO) 4 Gamta 5 OamnoB
3 G6amna
2 bata
Komnemenyus: 11K-3 CrocoOHOCTHIO MCIONB30BAaTh MaTeMaTHUYECKUE METOAbI 00paboTKH,
aHaJn3a U CHHTE3a Pe3yJbTaTOB MPO(ECCHOHATBHBIX UCCIICTOBAHUN
Pesynbrarel 00yuyeHus
110 AUCHUIIIIMHE
Huouxamop:
Na-1.11K-3 HE 3HaeT YAaCTUYHO 3HAET B 1IEJIOM 3HAeT B MOJTHOM
OpueHTupyercs B METOJIOJIOTHIO 1 METOJIOJIOTHIO U METOHOJIOTHIO U | 00BEeMe 3HaeT
MaTeMaTHIeCKHUX OPHEHTHPYETCS B OpUEHTHpPYETCS B OPHEHTHPYETCSI B | METOIOJIOTHIO
MeToaax oopaboTKy, MaTeMaTHYeCKUX MaTeMaTHYECKHUX MaTeMaTHYeCKUX | H
aHanM3a v CHHTE3a MeToJax 00paboTKH, | MeTomax 00paboTKH, METOoax OpHEHTHPYET
pe3yIbTaToB aHaIM3a U CHHTE3a aHaIIM3a M CHHTE3a 06paboTky, cs B
npohecCHOHATBHBIX pe3yIbTaToB pe3yIbTaTOB aHanm3a u MareMaTHyiec
HCCIIeIOBaHUH poeCCHOHANBHBIX | HPO(hECCHOHATBHBIX CHHTE3a KHX METOJax
HCCIIeTIOBAaHUN HCCIIeIOBaHUN pe3yIbTaToOB 00paboTkH,
npo(ecCHOHANBH | aHAHM3a U
BIX CHHTE32
HCCIIeIOBaHUI pe3yJIbTaTOB
npodeccnona
JIBHBIX
HCCIIeIOBAHU
i
Na-2.11K-3 HE yMeeT YaCTUYHO YMEET B IIEJIOM yMEEeT B TIOJTHOM
Hcnonesyer HCIIOJIb30BATh UCIIOJIB30BAaTh UCIIOJIB30BAaTh o0BeMe ymeeT
MaTeMaTHYeCKUe MaTeMaTHYeCKHe MaTeMaTHYeCKUe MaTeMaTHYeCKue | MCHONb30BaTh
METOBI 00paboTKH, METOJIbl 00pabOTKH, METOIbI 00paboTKH, METOJIbI MaTemMaThiec
aHanM3a U CHHTE3a aHaIM3a U CHHTE3a aHaIM3a ¥ CHHTE3a 00paboTKH, KHE METOBI
pe3yIbTaToB pEe3yJIbTaToB pEe3yIbTATOB aHanM3a u 06paboTKH,
npodeccHoHaNbHBIX npodeccroHaNbHBIX | TpO(ecCHOHABHBIX CUHTE32 aHanmu3a u
HUCCIIEOBAHUN HUCCIEI0OBaHUMN HUCCIEI0OBaHUMI pe3yNbTaTOB CHHTE3a
mpo¢eCCHOHANBH | pe3yIbTaToOB
BIX npodeccrona
UCCIICIOBaHU JIBHBIX
HCCIIeIOBAHU
i
OI_IGHI/IBaHI/Ie YPOBHA C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHIINH 110 JUCHUITIIUHC

OCyILIEeCTBIIsIeTC HAa OCHOBE «IloM0KEHUsT 0 MPOBEIEHUH TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U
MIPOMEXYTOUYHOW aTTeCTallud OOYYaIOLIMXCS 10 00pa3oBaTENbHBIM HPOTrPaMMaM  BBICIIETO
oOpa3oBaHMsi - TMporpamMmaMm OakajaBpuara, MporpaMmaM CIEHUaIUTeTa, MPOrpaMMaM
MarucTpaTypsl - B (eAepalbHOM TIOCYJapCTBEHHOM AaBTOHOMHOM  00pa3oBaTeIbHOM
yupexJeHuu BbIciiero ooOpa3oBaHus «CeBepo-KaBKa3CKui (efepaibHbIi YHUBEPCUTET» B
aKTyaJIbHOM pEeNaKINH.



OIIEHOYHBIE CPEJICTBA 11 TIPOBEPKH YPOBHS COOPMHUPOBAHHOCTHU KOMIIETEHIINIA

Perrenue 3amaun KiaccubHUKaIMK C MPUMEHEHHEM auarpamm baiieca

[IporpammHsIi mpoaykT Netica st 00paOOTKH JaHHBIX B ceTsax baifeca

Pemenne 3aJ4a4y [POrHO3UPOBAHUS C IPUMEHCHUCM JUATrpaMM Baiieca

HaugHblil OaiiecoBCckuii Kiaccudukarop

LleneBast GyHKIMS ¥ CHCTEMa OTpaHUYEHHH B 33J]a4ax JMHEHHOT0 IpOrpaMMHPOBaHHS

[punmmn bennMvana B 3aagax AMHAMHYECKOTO IPOTPAMMHUPOBAHHUS

OO6m1as 3a1a4a JUHSHHOT'O TPOrPaMMHPOBAHHUS

CI/IMHJ’ICKC-MGTO}I pCUICHUA 3ada4 JIMHEHHOTO IIpOorpaMMUpPOBaAHUA

Al A Rl Pl Bl e fon

TpchnopTHaﬂ 3aga4da JIMHEHHOTrO IIpOorpaMMHUPOBAHUSA

—_
e

MeTton nepeBbeB penieHui (decision trees) Kak METOJ penieHus 3a1a4 KIacCH(PUKAIMN | MPOTHO3UPOBAHUS

—_
—

DyHKIMOHAN porpaMmbl Simulink

_.
N

I/IHCprMCHTaJ'ILHI)IC CpCACTBa MOJACIUPOBAHUA 6I/I3HGC-Hp0HeCCOB

—_
W

I/IHCprMCHTaJ'ILHI)IC CpCACTBa 06LGKTHO-OpI/ICHTI/IpOBaHHOFO MOACIHNPOBAHUSA

_.
b

Juarpamma kinaccoB UML

_.
v

Horarmu IDEFO, IDEF1, IDEF3

_.
a

Haznauenne UML kak HHCTpYMeHTa 00BbEKTHO-OPUEHTHPOBAHHOTO MOJCIHPOBAHUS

_.
~

Texnonorum data mining

_
*®

Texnosoruun KJ'IaCCI/I(i)I/IKaHI/II/I 1 KJIACTCpU3allui JaHHBIX

_
e

Oo6paboTka maccuBoB B MathCad

)
e

BosmoskHocTH aHanm3a «4to-ecian» B MS Excel

\S)
—_

IIporpammusrii mpoaykT SPSS Statistics — KOMITBIOTepHAas IporpamMma JUis
a) CTaTHCTHYECKOI 00pabOTKM JaHHBIX.

b) penieHus 3a1a4 JOrHYECKOTO MPOrPAMMHUPOBAHHSI.

C) MOJISTMPOBaHUS (PU3UUECKUX IPOIIECCOB.

22.

[Mporpammusrit mpoaykt GPSS (General Purpose Simulation System) — ato
a) CHCTeMa MOJICITMPOBAHHUS CIIOKHBIX CHCTEM

b) cucrema 00pabOTKH OOJBITUX JAHHBIX

C) CHCTEMa CTATHCTHYECKHX PacueTOB

23.

[porpammustii mpoaykT GPSS paspaboran
a) Ixeddpu ['opaonom

b) buom I'eiircom

c) Anoii JlaBneiic

24,

BI/ISyaJ'II/ISaHI/IH JaHHBIX — 3TO.

a) TIPOLIeCC MCHOJIB30BaHMUS BU3YaJIbHBIX DJIEMEHTOB, TAKUX KaK AUarpaMMBbl, TpaMKu WM KapThl, LIS PEICTaBICHHS TaHHBIX
b) moctpoenne rpaduka GpyHKIIH

C) HaHEeCeHHE METOK Ha KapTy




Perpeccuonnslii aHanus - 310
a) HabOp METOIOB HCCIIEIOBAHMS BINSHHS OTHOW MM HECKOJIBKUX HE3aBUCHMBIX IEPEMEHHBIX Ha 3aBUCHMYIO IIEPEMEHHYIO Y.

25. o
b) mocTpoenue craitaa
C) aHAIM3 KOPPEJISILIMY TaHHBIX
HesaBucuMeble iepeMeHHBIE B PETPECCHOHHOM aHaJIM3€e Ha3bIBAIOT
26 a) perpeccopamu Wiv IpeIuKTOpaMu
' b) onpenensrONUME TPEH JaHHBIMU
¢) HTHPOPMAIIMOHHBIM ITYMOM
3aBUCHMbIC TIEPEMEHHBIE B PETPECCHOHHOM aHaJIM3€ Ha3bIBAIOT
27 a) KpUTEpHaJIbHBIMHU NTEPEMEHHBIMH HITH PETPECCaHTaMH
’ b) TpernOM
C) NPOTHO3HBIMH JIaHHBIMHU
Crutaitn — (yHKIMS B MaTeMaTHKe, 00J1acTh ONpeeTICHUs] KOTOPOH
28 a) pa3buTa Ha KOHEYHOE YHCIIO OTPE3KOB, HA KaXK/IOM M3 KOTOPBIX OHA COBIA/IAET C HEKOTOPBIM allredpandecKuM MHOTOUWICHOM
' b) 3amaercs moIp30BaTEIEM
C) He SIBJISETCS 00JIACThIO MPPALIMOHABHBIX UCeI
Nucrpyment CruiaiiH KCIOIBb3YeT METO/] UHTEPITOJSIIIUHI, KOTOPhIi OLIEHUBAET 3HAUCHUS, UCTIONB3Y S
a) MareMaTHueckue QyHKIMU, KOTOPBIE CBOJAT K MUHUMYMY CyMMapHO€ 3Ha4€HHE KPUBU3HBI, YTO IPUBOAUT K TOCTPOCHHIO CTIIaKEHHOM
29 MIOBEPXHOCTH, KOTOpast HPOXOANUT TOYHO Yepe3 BXOAHBIE TOUKU
' b) noruueckoe U, norunyeckoe MJIN
¢) MareMaTHueckue GyHKIHMH, KOTOPBIE CBOJAT K MAKCUMYyMY CYMMapHOE 3Ha4eHUE KPUBU3HBI, YTO MIPUBOJMT K TOCTPOCHHIO CIIIaXKEHHOMN
MIOBEPXHOCTH, KOTOpasi IPOXOAUT TOYHO Yepe3 BXOAHbIC TOUKHU
[Iporpammusie mpoaykTsl 3Ds-Max, Maya, Rhino, Solidworks mo3Bossror
30 ) BBITIOJHATH MOJIETIMPOBAHNE (PU3NIECKUX ITPOIIECCOB
' b) BEITONHATE MOCTPOEHUE IPaUKOB
C) pa3pabaThiBaTh MOJICIH
HawugHnblil OaitecoBcKuit kaccudukaTop — 3T0
a) MPOCTOH BEPOSATHOCTHBIN KJIacCU(UKATOP, OCHOBAHHBIM HA IPUMEHEHUHU TeOopeMbl balieca co CTpOTUMHU MPEIIONI0KEHUSIMHU O
31. HE3aBHUCHUMOCTH
b) unTepIpeTaTOp, OCHOBAHHBII HA MPUMEHEHHH TeOpeMbl baiieca co CTPOruMH NPeAnoI0KEHUIME O HE3aBUCHMOCTH
C) METOJ] CTATUCTHYECKON 00pabOTKH TaHHBIX
OO1ast 3a1a4a JIMHEHHOro NPOrpaMMHUPOBaHUS — 3TO 33j]a4ya, B KOTOPOU
a) TpeOyeTcst HAalTH MaKCUMYM MJIM MUHUMYM (ONTUMYM) GYHKIMH, Ha3bIBaeMOH (DYHKIMEH [eNH, IPY OTpaHUUuCHHUSX, 3aJaHHBIX CHCTEMOH
32. JUHEWHBIX HEPABEHCTB WJIM YPaBHCHUH.
b) TpeOyercs HalTH perieHre AU PepeHINaIbHOTO YpaBHEHNSI.
¢) TpebyeTcsl HAWTH pPelIeHNEe CHCTEMbIl YPaBHCHHH
AJNTrOpUTMBI KOHCTPYHPOBAHUS IEPEBbEB PEIICHUI COCTOST U3 ITAIIOB
33 a) «rmocTpoeHune» nepesa (tree building) u «cokpamienue» nepesa (tree pruning)

b «moctpoenue» nepera (tree building) u «Bepudukanus» nepesa (tree verification)
C) IOCTPOEHUE MOJICNIH JIepeBa PEIICHUH U ee BU3yaau3alus




Mathcad — cucrema KOMIBIOTEPHOH alIreOphl U3 Kiacca CUCTEM aBTOMATH3WPOBAHHOTO TPOSKTHPOBAHUS, OPUEHTHPOBAHHAS
a) Ha MOJTOTOBKY MHTEPAKTUBHBIX JIOKYMEHTOB C BBIYHCICHUSAMH 1 BU3YaJIbHBIM COMPOBOKACHUEM

34.
b) crarucTrueckyro 00pabOTKy TaHHBIX
¢) pabory c big data
IIporpammuslii nponykt MATLAB — 3t0.
35, a) BRICOKOYPOBHEBBIH SI3bIK TEXHUUECKHX PAcyeTOB, MHTEPAKTUBHAS cpella pa3paboTKU ajJropuTMOB U HHCTPYMEHT aHAJIN3a JTaHHBIX

b) 51361k IpOrpaMMHUPOBaHUS
¢) cpena MareMaTHIecKoi 00paboTKH TaHHBIX




2. Onucanue WKaJbl OLEeHUBAHUS

B paMkax pedTHHIOBOM CUCTEMBI YCIIEBAEMOCTb CTYACHTOB OLICHUBAETCS B XOJI€ TEKYILErO
KOHTPOJISI M TPOMEKYTOYHOW aTTecTanvd. PeWTWHTrOBas cucTeMa OIIEHKH 3HAHUM CTYICHTOB
OCHOBaHa Ha MWCIOJb30BAaHUM COBOKYIMHOCTH KOHTPOJIbHBIX MEPOIpPHUATHH 1O MpOBEpKe
MPOHIEHHOTO Marepuana (KOHTPOJBHBIX TOYEK), ONTHMAIbHO pACIOJIOKEHHBIX Ha BCEM
BPEMEHHOM HHTEpBaJieé W3Y4YEHUs JUCUUIUIMHBL. [IpUHIUOBI PEHTHHrOBOW CHUCTEMBI OLEHKU
3HAaHUU CTYJEHTOB OCHOBBIBAIOTCS Ha TpeOOBAHMSX, ONMUCAHHBIX B [lojokeHUN 00 opraHuzanuu
00pa30BaTEeNBLHOrO MPOIleCcCa Ha OCHOBE PEHTHMHTOBOW CHUCTEMBl OLICGHKH 3HAHWUW CTYACHTOB B
OI'AOY BO «CKDVY».

Petimuneosasn cucmema oyenku e npedycmompena Oasi CMYyOeHmMOos, 00YYAIOWUXCA HA
00pazo8amenvbHblX  NPOSPAMMAX — YPOBHA  GblcUle20 00pA308anus  Ma2ucmpamypul, 0/
ooyuarowuxcs Ha 00paz08amMeNbHbIX NPOSPAMMAX YPOBHA 8blcuie20 00paszoeanus bakaraspuama
3Q0YHOU U OYHO-3A0UHOU Popmbl 0OVUeHUs.

3. Kpurepuu oueHMBaHUsI KOMIETEHIHIA

OreHKa «OTIUYHO» BBICTABIACTCS CTYACHTY, €CJIM OH 3HAET METObI paboT MO AOBOJAKE U
OCBOCHHI0O  HMH(OPMAIIMOHHBIX  TEXHOJIOTHH; METOAbl  TOAJEPKKH  PabOTOCIIOCOOHOCTH
MH(GOPMAIIMOHHBIX CUCTEM U TexHoNorui; [Toka3piBaeT yMeHUE BBIMONIHATH PaObOTHI MO TOBOJKE U
OCBOEHHUIO MH(POPMALMOHHBIX TEXHOJIOTH; NOJIEPKUBATH paboTOCIOCOOHOCTh
MH(GOPMAIIMOHHBIX CUCTEM U TEXHOJIOTHI; IEMOHCTPUPYET HABBIKHU BIAJCHHUS METOAaMH padboT MO
OCBOCHHI0O MH(OPMALMOHHBIX TEXHOJIOTUH; WHCTPYMEHTAMH MOIEPKKH PabOTOCIIOCOOHOCTH
MH(GOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHIA.

OneHka «XOpOIlo» BBICTABISIETCA CTYJEHTY, €CIM OH MMEET 3HaHUS U IpPaKTUYECKue
HABBIKM TPUMEHEHHS CPEJICTB peanun3alii HHPOPMAIIMOHHBIX TEXHOJIOTHH; yMeeT pa3padaThiBaTh
BECh CIEKTp CPEICTB pealn3alui HWH(POPMAIMOHHBIX TEXHOJOTHH; Brageer mHCTpyMeHTaMu
pa3paboTKu CPeCTB peanu3aui HHPOPMAIIMOHHBIX TEXHOJIOTHUIN B TIOTHOW Mepe.

OneHka «yJOBJIETBOPUTENIBHO»  BBICTaBISIETCS  CTYJIEHTY, €CIM 3HAHHUA CPENCTB
peanuzanuy “HPOPMAIIMOHHBIX TEXHOJIOTHI UMEIOTCS, HO MPAKTUYECKUX HABBIKOB HET; OH YMEET
pa3palaTeiBaTh OTJIENbHBIE CPEACTBA peaau3alud HHOOPMALMOHHBIX TEXHOJOIMM U Blajeer
OTJENbHBIMU HHCTPYMEHTAMU Pa3pabOTKU CPEACTB peain3aluy HHGHOPMALMOHHBIX TEXHOJIOTHIA.

OneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYJEHTY, €CIM OTCYTCTBYIOT 3HAHMS
CPEICTB peanu3alud WH()OPMALMOHHBIX TEXHOJIOTUH; OTCYTCTBYeT YMEHHE pa3paldaThiBaTh
CpeAcTBa peanu3alii MHPOPMAIMOHHBIX TEXHOJOTHH, CTYACHT HE BIaJieeT WHCTPYMEHTAMHU
pa3paboTKu CPeCTB peanu3aui HHPOPMAIIMOHHBIX TEXHOIOTHH.
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