MUHUCTEPCTBO OBPA30OBAHUS U HAVKU
JTOHELIKOW HAPOJTHOM PECITYBJIUKU
I'OCYJIAPCTBEHHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIHIEI'O [TPO®ECCUOHAJIBHOI'O OBPA3OBAHMUS
«JIOHELIKUI HALITMOHAJIbHBIN TEXHUUYECKUIM YHUBEPCUTET
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PABOYASI ITIPOTPAMMA JUCHUITJIMHBI
b1.B.22 CoBpeMeHHBIE AKETHI IPUKJIATHBIX IPOrPAMM

(koI ¥ HaMEHOBaHKE JAUCUUILTHHEI COTTIACHO y4eOHOMY IUIaHY)

HaHpaBJICHI/Ie IIOATOTOBKH.

13.03.02 - DiieKTpOIHEPreTHKA U IIEKTPOTEXHHUKA

(Ko ¥ HAaMMEHOBaHKE HATIPABJICHHUS / CHICLHATBHOCTH)

QHCKTDOBHCDFCTI/I‘IGCKI/IC CHUCTCMBI U CCTHU

HamnpaBneHHOCTSH (TpOQuIIb):

(HauMeHoBaHUe MPOQUIIS / MArKCTEPCKOM IPOrPaMMBbl / CIICLHATN3ALIH )

OakasaBpuar

[Iporpamma:

dopma oOydeHuUs:

(OakanaBpHaT, MarucTparypa, CelUaIuTeT)

O4Haid, 3a04Has, O4YHO-3a049Hasin

(ouHast, 3a04HasA, OUHO-3a0YHAs)

dopma oOydeHus Ounas Qurio- 3aouHas
3a09HasI
CemecTtp 3 3 3
OO61rast Tpy10EMKOCTBH B 3.€./9acax 4/144 4/144 4/144
KonrtakTtHas padoTta (4ac.), B TOM 4HCIIe 72 26 14
JieK1uu (Jac.) 17 8 2
nabopatopHblie paboThI (Yac.) 51 12 6
MpakTU4YeCKue (CeMUHAPCKUE) 3aHATHSI (Yac.) - - -
CamocrosiTenbHast paboTa (4ac.), B TOM YHCIIe 27 82 112
KypCOBOM MpoeKT (paboTa) (cemecTp/gac.) - - -
KonTtpoms (3x3aMeH, yac./3a4€T) JK3aMEH | DK3AMEH | JK3AMeH
’ (45) (36) (18)

lonenk, 2023 r.




Pa6Govas mporpamma aucuuIuinHbl «COBpeMeHHbIE MMaKeThl MPUKIAIHBIX IPO-
rpaMM» COCTaBJIeHa B COOTBETCTBUH C y4eOHBIMH IUIaHAMH I10 HAMPABIEHHIO MOIrO-
ToBKH 13.03.02 «DneKkTposHepreTyka U 3NMeKTPOTEXHUKa» (HAIpaBIeHHOCTH (TIPOQHIIH)
«DNeKTpoIHepreTHYeCKUe CHCTEMBI U ceT») st 2023 roga nmpuéma Mo O4YHOM, 3a04-

HOM M OYHO-3204HOM hopmaM oOyUyeHHs.
CocrtaBuTeib:
JOLEeHT Kadeapsl
«ONEeKTpHUYECKHE CUCTEMBI», K.T.H.

Bynrakos A.A.

TIO/INKCh)

Pabouas mporpamma paccMOTpeHa H NPHHATA Ha 3acelaHud Kadenpsl «DJeK-

TPHYECKUE CUCTEMBD».
IIporokon oT «pZ » p3

3aBenyrouui kadeapoi

( UCh)

2022 roma Ne §

[TonkoBauuenko J1.B.
(®.1.0.)

PabGouast mporpamma ogoOpena y4eGHo-MeToauveckoi komuccueii [[OVBIIO
«TOHHTY» no nanpapienuto noarotoBku 13.03.02 — «DneKTposHepreTHka U 3JeK-

TPOTEXHHKAY.
IIpoTokonm oT «2% » o3

-

IIpencenarens

2022 roma Ne3

Txauernko C.H.

(noﬂnuca)

Pa6oywas nmporpamma mpoasiena s 20

«OJEeKTPUIECKUE CUCTEMBI».
IIpoTokomn oT « »

(®.1.0.)

rozia nmpuéma Ha 3aceflaHuu Kadeapsl

20 roma Ne

3aBeayromuit kadeapoit

(noanuce)

Pa6ouvas mporpamma npoasiena i 20

«9.IICKTpI/I‘-IeCKI/Ie CHCTEMBD».

(®.H.0.)

roja nmpuéma Ha 3aceJaHuu Kadeapbl

20 roga Ne

IIpoTokon oT « »

3aBenyromuii kKadeapoit

(noanwcs)

Pa6ouyas nporpamma nmpoasiena s 20

«ONEeKTPUIECKHE CUCTEMBI».
[IpoTokomn oT « »

(®.1.0.)
roja npuéMa Ha 3acellaHuU Kadeapsl

20 roma Ne

3aBenyroumii kapeapoi

(noanucs)

(®.H.0.)



1 OBBEKT, HEJIb U 3AJIAYH OCBOEHUA INCIUIIJINHBI

JuciumuinHa paccMaTpuBaeT BOMPOCHI O3HAKOMIICHHSI OOYyYarolIuXcsi ¢ COBpe-
MEHHBIMU TIPUKJIAJHBIMU MIPOrpaMMaMu, HEOOXOIMMBIMU ISl BHIIOJTHEHUS] MaTeMaTH-
YECKUX PacyeTOB MPU PEIICHUH 3a]1a4 SJIEKTPOIHEPTETHKH.

Heab DMCUMIVIMHBI. MOATOTOBKAa OOYYaIOMIMXCA K OBJIAJICHUIO METOAaMHU U
CpElICTBAMH PacyeTOB MapaMeTPOB CXEM M PEKUMOB PaOOTHI IIEKTPUUECKUX CETeH C
HCIIOJIb30BaHneM MaTtematnuyeckux rnakeros MathCAD, MATLAB, SMathStudio.

B pe3ynbTaTe 0CBOCHHUS TUCHUILIMHBI O0yUYarOIIHICS T0IKEH:

3Hamy:

— METOJBl U OCOOCHHOCTH BBIMOJIHEHUsI pacdeToB B mpuioxenusx MathCAD,
MATLAB, SMathStudio;

ymems:

— pelaTth CUCTEMbl JUHEMHBIX U HEIMHEMHBIX YpaBHEHWUH, CTPOUTH Tpaduku
(GyHKIMI cpeacTBaMU MaTeMaTHYECKHX MAaKEeTOB, MPOU3BOJIUThH PacueThl C KOMILIEKC-
HBIMU YMCIIaMH, pa3palaTeiBaTh (QYHKLIMHU MOJIb30BaTEN, pemiaTh quddepeHIraIbHbIe
ypaBHEHHUSI U UX cHCcTeMbI, iporpammupoBaTh B MathCAD n SMathStudio;

— MPOU3BOJIUTH BBIYHUCIICHHS, CTPOUTH Tpaduku Gyukuuii B SMathStudio;

— MoZienupoBath mpocTeie dekTpudeckue I1enmd B SIMULINK w3 makera
MATLAB,;

e1ademsy.

— HaBBIKaMU BBITIOJHEHUS PacyeTOB U MOJEIMPOBAHUS MPU MOMOLIU COBPEMEH-
HBIX MMakeToB npuKiIaaHeX mporpamm MathCAD, MATLAB, SMathStudio.

[lepeuncneHHbie pe3yJbTaThl OOYUYEHUS SIBJISIOTCS OCHOBOM JiJisi (pOpMHUPOBAHUS
CHEAYIOIINX KOMIIETECHIINH:

— CnocobeH MozenupoBaTh 0OBEKTH MPOQPECCUOHATBHOW AESITEIBHOCTH C HC-

M0JIb30BaHNEM CTAHJAPTHBIX MAKETOB M CPEJICTB aBTOMATH3UPOBAHHOTO MPOCKTHPOBA-
uus (I1K-2).

2 MECTO JUCIHUIIINHBI B OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMME

JucuuninHa OTHOCUTCA K 4acTH, (OPMHUPYEMOM ydaCTHUKaMU 00pa3oBaTeNlb-
HbIX oTHOIIeHUH, biioka 1 «Jlucuuminnasl (MOAYJN)» y4eOHOTO IJIaHa.

basupyercs Ha 3HaHUAX U YMEHHUAX, KOTOpble oOydarouiuiicss mpuoOpen npu
OCBOCHMH MPEIIIECTBYIOUUX AUCIUIUIMH, COOTBETCTBYIOUIUX IUIAHY MOJArOTOBKH OaKa-
naBpoB 1o HampasieHuto 13.03.02 «Beiciias matematuka», «dusukay, «udopmaru-
Ka».

3HaHUS U YMEHUS, IPUOOPETEHHBIE TPU OCBOECHUHU JTAHHOW JUCLMIUIUHBI, pealu-
3yHOTCSl 00YYAOIIMMCS TIPU BBIIOJIHEHUH KYPCOBBIX Pa0oT 1o auctuiuinHaM («OCHOBBI
IPUMEHEHUSI METOAOB BBIUUCIUTEIBHON MAaTEMATUKH B 3JIEKTPOIHET€THUECKUX CHCTE-
Max», «MojaenupoBaHUE YCTAHOBUBLIMXCS PEXKHMOB B JJEKTPUUYECKHUX CHUCTEMAX)),



M3YYEHHUH TOCIEAYIOMMNX AUCHUIIIUH («DJIEKTPUYECKHE CUCTEMbI U ceThu», «Moaenu-
POBAaHHME YCTAaHOBHUBIIUXCS PEXUMOB B JJIEKTPUUECKUX CUCTEMAX», «DINEKTPOMArHUT-
HBIE MEPEXOIHBIE IPOLIECCHI B IIEKTPUUECKUX CUCTEMAX», « IJEKTPOMEXaHUUECKHUE Te-
PEXOJIHBIC TPOIIECCHI B AJIEKTPUUYCCKUX CHCTEMax» M Jp.), HAYYHO-HCCIIeI0BATEIbCKON
paboThl U MPOXOKACHUHU TOCYIaPCTBEHHON UTOTOBOM aTTECTAIIMH.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1 Pacnpeue.ﬂe}me y‘leﬁHLIX 4acoB 110 TeMaM JUCHMIIJIMHBI 1 BUAaM 3aHsA-

THH
KomnuecTBo yacos
No (ouHast/0uHO-3a04Has1/3a04uHast Hopma)
HanmeHnoBanue tem
TE . B ToMm uncne
MLL (comepaKaTenbHbIX MOJTyJIEH) Beero Tlpaxr
Jlexuum (Cemur) Jlabop. Cp
1 | Cpena MathCAD u SMathStudio. 5 2110 0 2/0/0 2/5/6
CTpyKTypa JTOKYMEHTA.
2 VicronssoBamme MathCAD u SMath- 10 2/1/0 0 6/2/0 217110
Studio 1151 BBIMIOJIHEHUS PACUYCTOB.
3 | PaGora ¢ MaTpuamu. 9/10/12 2/1/0 0 4/212 | 3/7/10
4 | TTocTpoenue rpaduKoB. 8/10/12 1/1/0 0 4/2/2 3/7/10
S | PaboTa ¢ KOMILIGKCHBIMH YHCIIAMH. 10/10/12 1/1/1 0 5/2/0 4/7/11
6 | [lpumenenne MathCAD u SMathStu-
dio 1s1 BRIYKCIICHHS TIPE/ICIIOB, HHTE- 10/10/12 1/1/0 0 6/2/0 3/7/12
rpupoBanust, AuddepeHunpoBanms,
BBIYHCIICHHS] CYMMBI, TPOU3BEICHUS.
7 | CuMBoObHBIE IPE0Opa30BaHUS B
MathCAD 1 SMathStudio. 10 2/0/0 0 6/0/0 | 2/10/10
8 | Pemenue anreGpanveckux, TpaHCIEH-
JICHTHBIX YPABHEHHM, CUCTEM JIMHEU- 10 2/0/0 0 6/0/0 | 2/10/10
HBIX U HEJIMHENHBIX YPABHEHUH. pe-
IIICHHE HEPABCHCTB
9 | Hporpammiposanue 8 MathCAD u— | 461514 | 2110 0 6/212 | 2/9/12
SMathStudio
10 | Cpena marpuunoii cucremst MATLAB 6/6/12 1/1/0 0 0 5/5/12
11 i
Pacuer nieneit mocTostHHOTO TOKa B 8/8/10 1/0/0 0 6/0/0 1/8/10
SIMULINK.
KonrakTHas paboTa (JOMOJIHUTEIbHAS) 4/6/6
Kypcogas pabora (ipoekT) -
Hroro o BugaM 3aHATHIA 99/108/126| 17/8/2 0 51/12/6 27/82/112
Konrponb 45/36/18
UTOIO 144




dopMupoBaHUE KOMIIETEHIIHI B pe3yJIbTaTe 0CBOEHHUS TeM JIMCUMILINHBI

TeMbl JUCLIMITINHEI,
Kommerenmn
HAIICJICHHBIC Ha BBIPA0OTKY KOMIIETCHIINH
[1K-2 Temsr 1-11
3.2. Jlekuuu

Tema 1. Cpena MathCAD u SMathStudio. CTpykTypa JOKyMEHTA.
Conepxanue TeMbl 1:
Cpema Mathcad u SMathStudio. Ctpykrypa nokymenra Mathcad. Co3nanue u pe-
naktupoBanue nokymenrta Mathcad u SMathStudio.

Tema 2. UcnionszoBanue MathCAD u SMathStudio niist BBIOJIHEHUS PaCYETOB.
ConepxaHue TeMbl 2.
ITpaBuia hopmupoBaHus UASHTU(PUKATOPOB. Y IPABJICHUE PEKHUMOM BBIYMCIICHUH B

Mathcad. OnepaTop npucBanBanus. JIokaibHBIC U II100aTBHBIC IEpeMeHHBIC. BBOI 1

penaktupoBanue hopmyi. [lepemeHHbIe, TPUHUMAIONTUE 3HAYCHUS U3 3aJJaHHOTO

MIPOMEKYTKA (paHKMpPOBaHHbIE epeMeHHble). Onpenenenue QyHKIUM.

Tema 3. PaGoTa ¢ MaTpuIiamu.
.CoJiepkaHue TeMbI 3.
OOparienne K 3jeMeHTy MaccuBa. Beox matpuir. [lanens uactpymentos Matrix.

JleiicTBus HaJ MaTpullaMu. MaTtpuyHble U BEKTOpHbIE QyHKIUU. [Tpumepsl

npumMeHeHust Mathcad mist paboTsl ¢ MaTpuiamu.

Tema 4. IlocTpoeHue rpadukoB.
Coneprkanue TeMbl 4:
[Tanens nacTpymentoB Graph. IToctpoenne rpagikoB B ICKapTOBOM CHCTEME

koopauHart. [loctpoenue rpadukoB B MOJSIPHOM cucTeme KoopauHaT. TpaccupoBka

IByMepHBIX rpadukoB. M3MeHeHne Maciitada nzoopaxenus. [loctpoenue rpadukon

(GYHKUMN IBYX MEpEMEHHbIX. AHUMALIHS.

Tema 5. Pabora ¢ KOMILIEKCHBIMHA YHCJIAMH.
CojziepkaHme TeMbl b:
dopMmbl 3amKcy ¥ 0COOCHHOCTH BBOJIA B JokyMeHTe Mathcad KOMIUIEeKCHBIX YHCer.

(DYHKL[I/II/I JJIIsL pa6OTI)I C KOMITJICKCHBIMH YN CJIaMH. FGOMeTpI/I‘—IeCKa}I HHTCPIIPCTAINA

KOMIIJICKCHBIX YHCCII.




Tema 6. [lpumenenue MathCAD u SMathStudio nis BeIYUCICHUS TIPEIEIIOB, UH-
TerpupoBaHus, UG depeHIINPOBAHUS, BEIYUCICHUS CYMMBI, IPOU3BEICHUS.
CojaepkaHue TEMEI 6:
[Tanens nncrpymentos Calculus. Mcnonp3oBanre CHMBOJIBHOIO 3HAKA PAaBEHCTBA.

Omnpenenenre nNepBoil NPOM3BOIHON (GYHKIIMU U IPOU3BOIHBIX BBICIIUX MOPS IKOB.

Brraucnenue ONPCACIICHHOI'O N1 HCOIIPCACIICHHOI'O MHTCIpaJia. Brraucnenue

IIPCaCIIOB. Brruucnenue CYMMBI, ITPOU3BCACHMA.

Tema 7. CumBosibHBIC TIpeoOpazoBanus B MathCAD u SMathStudio.
ConeprkaHue TEMBI /:
Oco0EHHOCTH BBITIOJIHEHUSI CHMBOJIBHBIX IpeoOpazoBanuii. O630p CHMBOJIBHBIX

npeoOpa30BaHuil, BBIMOIHIEMBIX ¢ MOMOIIBI0 KoMaH 1 MeHro Symbolics. [Tanens

uHcTpyMeHTOB Symbolic. BeimonHeHre CHMBOJIBHBIX IPE0Opa30BaHUM.

Tema 8. Pemienue anreOpandeckux, TPaHCUEHAECHTHBIX YPaBHEHUH, CUCTEM JIU-
HEWHBIX U HEJIMHEWHBIX YpaBHEHUN. Perenne HepaBeHCTB.
Copneprkanue Tembl 8:
Pemenue anredpanyeckux, TPAaHCLIEHICHTHBIX YPAaBHEHUH C HCIIOIb30BAaHUEM

JUPCKTUBBI solve 1 cMMBOJIBLHOTO 3HAKA PaBCHCTBA. Pemenue anre6paH%CKHx,

TPaHCLEHACHTHBIX YPaBHEHMI ¢ UCIIOIb30BaHHeM KoMaH bl SOlve moamento Variable

meHto Symbolics. Pemenne HepaBencts. [Ipumenenne ¢pyakimu root. [lpumeHenne

¢dynkmu polyroots s onpeseneHusi KOpHEW MOJIMHOMA N-HOM CTETICHH.

Hcnonp3oBanne Gpynknuu 1solve st perenns cucteM JIMHEHHBIX ypaBHEHHI.

Vcnosp30BaHne TUPEKTHBBI CHMBOJIBHBIX MpeoOpa3oBanuii SOlve s perreHus

CUCTEM JIMHEHHBIX M HEJIMHEWHBIX ypaBHeHUH. [IpuMenenne 610ka pereHusi CUCTeM

JMHEHWHBIX M HeJIMHEHHbBIX ypaBHeHur Given - Find (minerr). [Tpumenenue 610ka

peleHns Ul ONPENEIICHUs] KOPHEN CHCTEM JIMHENHBIX U HEJIMHEMHBIX YPABHEHUH B

CHUMBOJIBHOM BHJIC.

Tewma 9. [IporpammupoBanue B MathCAD u SMathStudio.
Conepxxanue Tembl 9:
[Tporpammuslit 6510K. OriepaTopsl MaHeau HHCTpyMeHTOB Programming. Ipumepsr

IPUMEHEHUS OTIEPATOPOB U MTPOTPAMMHBIX OJIOKOB.

Tema 10. Cpena matpuunoii cuctemsl MATLAB.
Conepxanue Tembl 10:
Jnanoroseiii pexuM padoTsl. Penaktop M-daiinoB. OcobeHHOCTH paboThHI B

SIMULINK

Jlutepatypa k Teme 10: [9, 10, 11, 12, 13, 14]




Tema 11. Pacuer neneii moCTOSHHOTO TOKA.
Conepxanue tembl 11:

Pa6ora B KOMaHJIHOM OKHC. Hcnonb3oBanus q)YHKHI/Iﬁ I10JIB30BaTCJLA.

Monenupoanue neneii B SIMULINK.

Jluteparypa k Teme 11: [9, 10, 11, 12, 13, 14]

Tema 12. PacueT 35eKTpuyecKOd Henu Npy JeHCTBUA HECUHYCOUIAIBHBIX CHT-

HAJIOB.

Conepxanue TeMsbl 12:

OcHoBHBbIE cBeieHMs. Pacuer nenu npu Bo3JA€HCTBUU TPEYTOJIbHBIX HMITYJIbCOB

HAIIPSKCHUA.

Jlutepatypa k Teme 12: [9, 10, 11, 12, 13, 14]

3.3 IlpakTnyecKkue 3aHATHS

HpaKTI/ILIGCKI/Ie 3aHATHA 110 JUCHHUIIIIMHC y‘{e6HBIM IJIAaHOM HC IIPCAYCMOTPCHBLI.

3.4. JlabopaTopHble padoThl

Ne Oo0mbewM, gac. | Jlutepa-
Tema paboTsr
n/m OYH/3204H Typa
1 Hurepdeiic Mathcad 2/0/0 [15]
2 Brimonnenue pacueros 8 Mathcad 21210 [15]
3 Pabora ¢ marpunamu B Mathcad 4/2/2 [15]
4 [MToctpoenue rpadukor B Mathcad 41212 [15]
5 PaboTa ¢ KOMITJICKCHBIMH YHCIIAMH 5/2/0 [15]
BeruncneHus: CyMMBbl, IPOU3BEICHNUS, HHTErpupoBanus, qudde-
6 6/2/0 [15]
peHupoBanusi, npejaenos B Mathcad
7 BeImonHeHNe CUMBOJIBHBIX TPE0OPa30BaHUIA. 6/0/0 [15]
Pemienue anreOpanueckux, TPAHCIICHICHTHBIX YPaBHEHUH, CH-
8 CTEeM JIMHEHHBIX U HETMHEWHBIX ypaBHEHUil. Perrenue Hepa- 6/0/0 [15]
BerctB B Mathcad.
9 [TporpammupoBanue B Mathcad. 6/2/2 [15]
10 | Craructuyeckue pynkuuu B Mathcad. 2/0/0 [15]
11 | BeimodHeHHUe pacyeToB u moctpoenue rpadguxos B SMathStudio. 2/0/0 [15]
12 Hcnonp3oBanne SIMUI:INK n3 nakera MATLAB mist 6/0/0 [15]
pacuera MpPOCTHIX EeTei TOCTOSHHOTO U EPEMEHHOT0 TOKA.
HUTOTIO: 51/12/6




3.5. CamocTosiTesqibHasi paboTa

Ne
. O0newM, yac.
n/n Bupl camocTosTenbHON pabOThI
OYH/3a04H
1 W3yueHwe JeKIMOHHOI0 MaTepHrasa 10/30/60
2 [ToaroToBka K MPaKTUYECKUM 3aHATHSIM B
3 [ToaroToBka K J1ab0paToOpHBIM paboTaM 17/34/34
4 BeinosHeHre KypcoBOTO IPOEKTa -
3) Brimonnenue KypcoBoii paboThl -
6 BeinonHeHne HHANBUAYATIBHOTO 33/IaHus (HE MeHee 9 4acoB) 0/18/18
HUTOIO: 27/82/112

3.6 Kypcogoii npoekT (padora), HHAMBUAYAJIbHOE 3aaHUE

KypcoBoii npoekt (paboTa) Mo JUCUUILUIMHE YYEOHBIM IJIAHOM HE MPETyCMOTPEH.

Jlist 00yyaromuxcsi 3204HOM M OYHO-3a04HOM (opM OOydEeHHs MPETYyCMOTPEHO
BBINIOJIHEHUE KOHTPOJIBHOU paboThl 0 opMe MHAMBHAYAJIBHOTO 3aganms. [locnen-
HEe COCTOUT U3 Psjia 3aj1a4y, COOTBETCTBYIOIINX TEMaM JUCIHMIUTAHBI [16].

Temaruka MHAMBUAYAIBHOTO 33/1aHUS CBS3aHA C BBIIIOJHEHUEM pacueToB, ACil-
CTBHUI ¢ MaTpHUIlaMH, IOCTPOEHUEM I'paUKOB, pELICHNEM YPAaBHEHUN U UX CHCTEM, pe-
IIEHUEM HEPaBEHCTB, CUMBOJIBHBIM MPEOOPAa30BAHUSM MIPHU MOMOLIM COBPEMEHHBIX Ma-
KETOB MPUKIAIHBIX mporpamm [16].

[lenp — 3akperuieHHe TEOPEeTHYECKOro MaTepuaja JUCUUIUIMHBI U TOJy4YEeHUE
IPAKTUYECKUX HABBIKOB HCIOJB30BAaHUS COBPEMEHHBIX MAaKETOB MPHUKJIAAHBIX MpO-
rpaMM JJIsl pEeIIeHUs] MH)KEHEPHBIX 3a/1a4.

B pe3ynbTaTe BbINOJHEHUS pabOThl 00YUYaIOIIMIACS TOKEH:

— BJaJeTh HaBBIKAMH BBITIOJIHEHUS PACUETOB U MOJACTUPOBAHUS MPU MOMOIIU
COBPEMEHHBIX MAKETOB MPHUKIAIHBIX IPOTPAMM.

WuauBuayansHoe 3aganue odopmisiercs Ha auctax ¢opmara A4. Pexomenye-
MBI 00bEM TOSICHUTEJIPHOW 3aIlMCKHU M0 WHIWBHIyaIbHOMY 3amaHuio 12-16 crpanui
dbopmara A4.




4 @OHI OHNEHOYHbBIX CPEJACTB

4.1 Kpurepuu 1 mIKaJbI 1JIsi HHTETPUPOBAHHON OLIEHKHA YPOBHS chopMuUpo-
BAHHOCTH KOMIIeTeHIIUH

COCI’I’ICZGJZ}ZIOM/}CI}Z KomMnemeHyuu — nojinoma SHAHUL

- HYJIEBOM YpOBEHb: HEBEPHBIE, HE APIYMEHTUPOBAHHBIE, C MHOKECTBOM I'PYOBIX OLIH-
OOK OTBETHI Ha BOIPOCHI / OTBETHI HA JIBa BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBY-
I0T. YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHHUIA;

- MAHMMAJIbHBI YPOBEHb: JIaHBI HE IIOJIHBIC, HE TOYHBIE U aPTyMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. YPOBEHb 3HAaHUU HIDKE MHHUMAJbHBIX TpeOoBaHuU. [lomymieHo MHOTO
rpyOBIX OMHOOK;

- IOPOTOBBIM YPOBEHb: IaHbl HEJOCTATOYHO IIOJHBIC, TOYHBIE U APIyMEHTUPOBAHHBIC
OTBETHI HAa BOIIPOCHL. I1110X0 3HAET TEPMUHBI, ONIPEACIICHNUS U IIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLUIBL. J{0MyI1ieH0 MHOTO HErpyOBIX OMINOOK;

- CpeAHUHN YPOBEHb: JaHbI JJIOCTATOYHO IIOJIHBIE, TOUHBIE U aPTyMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI. B 11€J10M 3HAE€T TEPMUHBI, ONPEAEICHUS U NIOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLIEHHMSI, IPUHIUIBI. [{0IMyI1IeHO HECKOIBKO HErpyOBIX OIIHOOK;

- IIPOJIBUHYTBIM YPOBEHB: JAHBI MTOJIHBIC, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONIPEACIICHNS U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILIEHUS, MPUHIUIIBL. J[OMyIIEHO HECKOIBKO HETPYObIX OIHOOK;

- BBICOKMM YPOBEHbB: JIaHbI IOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BONIPO-
Cbl. 3HAE€T TEPMUHBI, ONPEICICHUS U IOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUIEHUS, IPUHLHUIBL. J[OMyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmaefzﬂrou;aﬂ KOMnemenyuu — yMmernus

- HyJIEBOM YPOBEHb: MOJHOE OTCYTCTBHE MMOHMMAHUSI CyTH METOJIUKHU PEUICHUs 3a7a4H,
JOTYIIEHO MHOXKECTBO IPyOCHIIIMX OIMOOK / 3a/1aHKS HE BBIMOJTHEHBI BOOOIIIE;

- MUHUMAJIbHBIN YPOBEHb: cilaboe MOHMMaHUE CYTH METOJIUKHU PELICHHUs 3aJjauu, JIOIy-
HieHbl TpyObie ommOKu. Permennst He obocHOBaHbl. He ymeer ucmonp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JIUuTEpaTypy. He opueHTHpyeTcs B ClienHalbHOM Hay4YHOU JINTE-
parype, HOpMaTUBHO-TIPABOBBIX aKTaX;

- TIOPOTOBBI YPOBEHB: JOCTATOYHOE MOHMMAHHWE CYTH METOAMKH PEIICHHs 3a/1a4d, JO-
MyIIeHbl omHOKY. Pemenust He Bcerma 000CHOBaHBI. YMEET MCIOIb30BaTh HOPMATUB-
HO-TEXHUYECKYIO JuTeparypy. Ciabo opueHTHpyeTCsl B CHELMaIbHOM HAYyYHOM JIUTe-
parype, HOpMaTUBHO-TIPABOBBIX aKTaX;

- CpeIHUN ypOBEHB: B II€JIOM MOHHMAET CyTh METOJWKH PEIICHHS 3afadH, JOMYIICHBI
oumOku. Pemienust He Bcerma OOOCHOBaHBI. YMEET HCIIONB30BATH HOPMATHBHO-
TEXHUYECKYIO U CTICIUATbHYIO HAYYHYIO JIUTEPATyPy, HOPMAaTUBHO-TIPABOBBIC aKThI;

- IPOJIBUHYTHIA YPOBEHb: B LIEJIOM MIOHUMAET CYTh METOJIMKU PELICHHUS 3aJa4uu, OIyIlie-
HBI HeTOUHOCTU. CriocoOeH 000CHOBATh pelIeHHs. Y MEET UCIIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CTICITUATbHYIO HAyUHYIO JIUTEPaTypy, HOPMAaTUBHO-TIPABOBBIC aKTHI,



BBICOKHI ypoBeHb: [lonnMaer cyTh MeToauku perieHus 3aaaun. Crioco0eH 000CHOBATh
pelieHusl. YMeeT UCIOob30BaTh HOPMAaTUBHO-TEXHUYECKYIO U CHELUATIbHYIO0 HAYYHYIO
JUTEPATypy, NEPE0BOI 3apyOeKHBII OMNBIT, HOPMATUBHO-TIPABOBBIC AKTHI.

COCI’I’ZCZGJZ}Z)‘OM/;CI}I KomnemeHyuu — 61A0eHUEe HABLIKAMU

HYJICBOM YPOBEHB: HE MIPOJIEMOHCTPUPOBAII HABBIKU BBHITIOJTHEHUS MPO(HECCUOHATBHBIX
3a7a4. MICIbITBIBAaET CYIIECTBEHHBIC TPYAHOCTU MPU BBHIMOJIHEHUH OTIEJIBHBIX 3a]1a-
HUI,

MUHHUMAJIbHBIN YPOBEHB: HE TPOJAEMOHCTPUPOBAT HABBIKHA BBITIOJHEHUS Tpodeccro-
HAJIBHBIX 3a7a4. VICIIBITBIBAET CYIIECTBEHHBIE TPYIHOCTH MPH BBINOJIHEHUHA OTHAECb-
HBIX 3aJaHUH;

MIOPOTOBBIN YPOBEHB: BJIAJICET OMBITOM TOTOBHOCTH K MPO(ECCHOHATHLHON ACATEIBHO-
CTH U TIPOo(heCCHOHATFHOMY CaMOCOBEPIIIEHCTBOBAHUIO Ha TIOPOTOBOM YpPOBHE. Tpy-
JIOBBIC JICHCTBHS BBIIOJIHICT MEIJICHHO U HEKaUECTBCHHO,

CpPEeIHUHN YPOBEHb: BJIAJICET CPEIHUM OMBITOM T'OTOBHOCTH K MPO(ECCHOHAIBHOM Jes-
TEJILHOCTU U MPOGEeCCHOHAIIBHOMY CaMOCOBEPIICHCTBOBAHUIO. TPy/I0BbIEC JEHCTBUS
BBITIOJTHSICT HA CPETHEM YPOBHE I10 OBICTPOTE U KaUeCTRBY,

MPOJIBUHYTHIM YPOBEHB: BJIAJECET ONBITOM M JIOCTATOYHO BBIPAKCHHOW JIMYHOCTHOM
TOTOBHOCTH K MpOo(eCcCHOHATBHON ACATEILHOCTH U MPOo(ecCHoHaTILHOMY CaMOCO-
BEPILICHCTBOBAHMIO. BBICTPO M KAaUECTBEHHO BBIMIOJHSET TPYAOBBIE ACHCTBUSA,

BBICOKHAM YPOBEHB: BJIAJICET ONBITOM M BBIPAKEHHOCTHIO JUYHOCTHOW TOTOBHOCTH K
poeCCUOHAIBHONW JEATEIbHOCTU W MPOQPECCUOHATILHOMY CaMOCOBEPIIIEHCTBOBA-
HUIO. BBICTPO M KaU€CTBEHHO BBITIOJIHAET TPY/IOBBIE ICHCTBUA.

Obobwennas oyenka chopmuposaHHOCmu KOMNemeHyull

- HyJIEBOM YPOBEHb: KOMIIETEHIIMU HE C(POPMHUPOBAHBI;

- MUHUMAJIbHBIN YPOBEHb: 3HAUNUTEIbHOE KOJIMYECTBO KOMIETEHIINH HE CHOPMUPOBAHO;

- IOPOTOBBIM YPOBEHB: BCE KOMIIETEHIIMN CPOPMUPOBAHBI, HO OOJIBIIMHCTBO Ha MOPO-
IrOBOM YPOBHE;

- CpEeIHUI YPOBEHb: BCE KOMIIETEHIIMH C(POPMHUPOBAHBI HA CPEHEM YPOBHE;

- IPOABUHYTHIA YPOBEHB: BCE KOMIIETEHLIMH C(POPMHUPOBAHBI HA CPEHEM UJTU BHICOKOM
YPOBHE;

- BBICOKUW YPOBEHb: BCE KOMIIETEHIIMU C(OOPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOTI0 Omiera
Bomnpocsl k 3k3aMeHy:

1. Cpena Mathcad. Ctpykrypa nokymenra Mathcad.
2. Co3znanue u pefakTupoBanue jokymenra Mathcad.



3. IlpaBuna ¢popmMupoBanus UACHTU(DUKATOPOB. YTIPABICHUE PEKUMOM BBIUMCICHUN B
Mathcad.

4. Oneparop npucBanBanusi. JIokanbHbIe U r100abHBIE TIepeMeHHbie B Mathcad.

5. PamxupoBannbie nepemennbie. Onpenenenue ¢ynkuuii B Mathcad.

6. OOparienue k 3eMeHTy MaccuBa. Beoa maTtpuir B Mathcad.

7. IManens unctpymenTo Matrix. [eiictBus Han matpunamu B Mathcad.

8. Marpuunble u BekTopHbIe ¢pyHkuuu B Mathcad.

9. [Manens nHCcTpyMeHTOB Graph. [MoctpoeHue rpagukoB B 1eKapTOBOM cHCTEME KOOP-
nuaat B Mathcad.

10. IocTpoenue rpaduKoB B MOJISIPHOI cucteme koopauHat B Mathcad.

11. TToctpoenue rpadukos GpyHKIMI 1BYyX nepemeHHbx B Mathcad.

12. Aammanus B Mathcad.

13. ®opmel 3amucy 1 0COOCHHOCTH BBOJIa B IoKyMeHTe Mathcad koMIuIeKCHBIX dncert.
14. ®ynkun s paboThl ¢ KOMIUIEKCHBIMU Ynciiamu B Mathcad.

15. TTanens uacTpymenToB Calculus. Vcrons3oBaHue CHMBOJIBHOTO 3HAKA PAaBEHCTBA B
Mathcad.

16. Onpenenenue nepBoil MPOM3BOAHON (PYHKIIUU U MTPOU3BOIHBIX BBICIIMX ITOPSIKOB B
Mathcad.

17. BeruucieHue onpeaesieHHOTO U HeompeieliecHHOTo nHTerpaia B Mathcad.

18. Beruncnenue npeaenos B Mathcad.

19. Beruucnienue cymmsl, pousBenenus B Mathcad.

20. OcoOeHHOCTH BHITIOJHEHUSI CHMBOJIBHBIX TipeoOpa3oBanuii B Mathcad.

21. Tlawens mHCTpyMeHTOB Symbolic. BeimonHeHne CHUMBOJIBHBIX MPEOOpa3OBaHHU B
Mathcad.

22. Penienue ypaBHEHHI C MCIIOJIB30BAaHUEM IHPEKTUBBI SOIVE ¥ CHMBOJIBHOTO 3HAKa
paBenctBa B Mathcad.

23. Penienue ypaBHeHMIA ¢ UCTIOIB30BaHMEM KoMaHabl SOlve moamento Variable mento
Symbolics. Pemennie HepaBencts B Mathcad.

24. Tlpumenenue ¢ynkiuu root B Mathcad.

25. Ilpumenenue ¢yukimu Polyroots mams ompeneneHuss KOpHEH MoJMHOMa N-HOM CTe-
neru B Mathcad.

26. Vcnonb3oBanue ¢yHkuuu ISOlve mms pemieHusl cMCTEM JMHEHHBIX YpPaBHEHUH B
Mathcad.

27. Vcnonp3oBaHue TUPEKTHBBI CHMBOJIBHBIX TIpeoOpa3oBanuii Solve mist perienus
CHCTEM JIMHEHHBIX U HEJIMHEHHBIX ypaBHeHui B Mathcad.

28. [Ipumenenwue OJioka penreHus cucteM ypaBaenuit Given - Find (minerr) 8 Mathcad.
29. Iporpammusrii 6i1ok. Oniepatopsl aHeu HHCTpyYMeHToB Programming B Mathcad.
30. JInanoroBerit pexum padbotsl. Pegaktop M-daiinos B MATLAB.

31. Ocobennoctu pabotel B SIMULINK B MATLAB.

32. Pabota B komanguoM okHe B MATLAB.

33. Ucnonb3oBanus pynkuuii noas3osarens B MATLAB.

34. Mopaenmuposanue 1ieneid B SIMULINK B MATLAB.



[Ipumep dK3aMeHANIMOHHOTO OUJIeTA:

BUJIET Nel

I'OYBIIO «/loHenkuii HAUOHATBLHBIN TEXHUYECKUH YHUBEPCUTET»

YpoBeHb BbICIIET0 TPO(ECCHOHATIBHOTO 00pa30BaHuUs:

baxanaspuam
Hampapnenue noaroToBku (CenuaIbHOCTh): 13.03.02
[Mpoduns (MarucTepckas mporpamma, CrieIuanIn3anms): OnekmposnepzemuyecKue cUCmemsl U cemu
Cemecrtp: 2-1
V4eOHast TMCUUILIMHA: Cospemennvie nakemvl NPUKIAOHBIX NPOSPAMM

BUJIET Ne 1

1. Tlpumenenue pynkiuu root 8 Mathcad.

2. OnpeaenuTh MPOU3BEICHUE dJIEMEHTOB MATPHIIBI, KOTOPHIE PACIIOIO0KEHBI HIDKE
IJIAaBHOU M ITOOOYHOU THaroHaJIe.

Tema «Mcnonp3oBanne GyHKIUH ¢ IT1a0IOHAMH CYMMBI U TIPOU3BEICHUS.

[Tpu BbIMOMHEHUHU 3aaHUs TpeOyeTcss MPUMEHNUTh (PYHKIMIO MM HECKOJIbKO (DYHKIMHA MOJIB30-
BaTeNs ¢ MIa0JIOHAMH CYMMHUPOBAHUS U MPOU3BEACHUS ISl 00pabOTKM BEKTOPOB M MAaTpHI] JIFOOOTO
pa3zMepa. QyHKIMSA N0JKHA UMETh OJMH apryMEHT BEKTOP WJIM MaTpHULLy.

3. Pemmth cucreMy ypaBHEHMI YHMCICHHBIM METOAOM C HCIOJb30BaHHEM OJoKa
pemenus. [IpoBeputh pelieHne ¢ MoMOIbI0 0OpaTHONW MAaTPHUIIBI.

X + Xy +2X5 + 3%, =1
3X; — X, — X3 —2X, =—4
2%, +3X, — X3 — X, =—6
(X, +2X, +3%X3 — X, =—4

4. CoctaBuTh (DYHKIHIO JJII HAXOXXJIEHUS CYMMBI IOJOKUTEIBHBIX 3JIEMEHTOB
CTPOKH MAaTpHIlbl, KOTOpas UMeeT HauOOJbIlIee KOJUYECTBO TAKHX IJIEMEHTOB. Pe3yib-
TaThl 3aMKUCaTh B BEKTOP. DYHKIINIO UCTIOIB30BATh I 0OpaObOTKH ABYX MaTpHUIl U3 I1e-
aeix yucen A (4x4) u B (5x5).

Tema «IIporpammupoBanue B MathCADy. ®yHKIHsI T0/DKHA UMETh OJIMH apTyMEHT BEKTOP HJIH
MaTpHUILy.

YTBepKaeHO Ha 3aceqaHuu Kadeapbl DIIEKTPUIECKUE CUCTEMBI
(HanMeHOBaHUE KadeIphl MOTHOCTHIO)
IIporoxon Ne oT
3aB. xadenpoi [TonkoBHuuenko JI.B.
(moammcp) (®.1.0.)
DK3amMeHaTop Bynrakos A.A.

(moamwmck) (©.1.0.)



KPUTEPUU
OlleHUBAHUSA IK3aMEeHALIMOHHOM padoThI

DK3aMeH MPOBOJUTCS MUCBMEHHO TOo Ouietam. B kaxxgom Ouiere comepkurcs
oMH TeopeTudeckuil Borpoc (3amanue Nel) u tpu 3amaun (3aganus Ne2, Ne3 u Ned),
3amaHusiM TIPUCBAUBAIOTCS clienytontue BecoBbie kodddummentsr: 0,1; 0,1, 0,1 u 0,2.
Cymma BecoBbix Koad¢uimentos pasHa 0,5.

OtBer Ha Kaxx0€ 3a1anue oueHuBaeTcs no 100-6anpHON HIKame.

B cimydae Tteopermueckoro Bompoca oneHka «100» cTraBuUTCSA B Cilydae MOJIHOTO
CUCTEMHOTO PAacCKpBITHs BoIpoca 0e3 Kakux-inubo HeTouHocTed. bamiel cHuMaroTcs,
€CJIH:

— B OTBETE YMYILIEHbI KaKKe-TM0O0 BTOPOCTENeHHbIe MOMEHTHI (10 10 GasioB),

— JIOMYIIEHbI HECYIIECTBEHHbIE HETOUYHOCTH (/10 10 6anson),

— JIOMYIIEHbI CYIIECTBEHHbIE HETOUHOCTH MPHU IPAaBUILHOM OTBETE B LIEJIOM (0
25 6annoB),

— TpU HEIOCTATOYHOM IMPEACTABICHUN MaTepuanoB (0ayuibl CHUMAIOTCA Kak
MPOLIEHT HEJOCTAIOIIET0 MaTEpHaIa C yY€TOM €ro 3HAUUMOCTH ).

B cnyuae 3agaum onenka «100» cTaBuUTCA B Cilydae MPEACTaBICHUS MTOJIHOTO Pe-
IICHUS C TIPaBUJIIBLHBIM XOJOM M TOYHBIM OTBETOM, IPU BEPHOM YKa3aHWH CIUHUI] H3-
MEpEeHHS BCeX (PU3NYECKUX BEIMUWH, HATUYUH TMOSICHSIONIMX KOMMEHTapHUEB K pacdeTy
Y BBINIOJIHEHHOM IOJIHOM aHallu3€ pe3yibTaToB (eciu Tpedyercs). bamisl cHUMaroTCs,
€CJIH:

— B PEIICHUU €CTh HECYUIECTBEHHbIE HETOUHOCTH, HE MOBJIMABILNE HA PE3yibTaT
(mo 15 6annos),

— HEBEPHO YKa3aHbl WU HE YKa3aHbI €UHUIBI U3MEpPEHUsT (PU3NUECKUX BEITHUYUH
(mo 15 6anmnos),

— JIOMYILEHbI OT/AEIbHbIE HETOYHOCTH B XOJI€ PELICHUs], He UCKA3UBILUE X0/ pe-
HIeHUs B 11eJI0M (710 25 6aioB),

— HETOYHOCTb YUCJIEHHBIX pe3yJabTaToB (10 15 O6aios),

— OIIMOKM B aHAU3€ pe3ysbTatoB (110 20 6amios).

[Ipu oTCyTCTBMU BBINOJHEHUS 3aaHus 00yUYarOIIMICs MOTy4aeT HOJIb 0aJlIoB.

HToroBas oleHKa 3a 9K3aMEH PacCUUTHIBACTCS KaK CyMMa MPOU3BEACHUN OIIEHOK
3a KaX10€ 3aJlaHie Ha UX COOTBETCTBYIOIINI BECOBOU KOAI(P(MULMEHT U OKPYTJIAETCS 10
L[€JI0T0 3HaYEHUs B OOJIBIIYI0 CTOPOHY. MaKkCMMAJbHO BO3MOKHOE KOJIMYeCTBO 0aJi-
JoB — 50.

[Ipumep pacyeTra UTOTOBOM OLIEHKH IO PK3aMeHY. B Ouiere umeercs 4eToipe 3a-
nanus ¢ BecoBbiMu kKodddunmentamu 0,1, 0,1, 0,1 u 0,2. IlycTs olieHKH 3a Kaxmoe 3a-
nmanne o 100-0aupHOM mikane coctasunu: 60, 90, 70 u 85, coorBeTcTBeHHO. Torma
uTorosble O6ayibl no sk3ameny: 0,1-60+0,1-90+0,1-74+0,2-85=239,4 ~ 406a17108B .



4.3 Kputepum olleHUBaHUA

Texymuii KOHTPOJIb 3HAHUN CTYJEHTa OYHOU (OPMBI 00OYUYEHHUST OCYIIECTBIISIETCS
o pe3yibTaTaM JIabopaTOpHBIX padoOT; CTyAEHTa 3a0YHONM M OYHO-3204YHOM (HOPMBI
OOy4eHHsI — IO pe3yIbTaTaM BBITIOJIHEHUSI KOHTPOJIbHOU PabOTHI.

BrinonHenne 1adopaTopHbIX padoT ¢ 3alUTON OTYETA, BBHITOJHEHUE UHIIUBUTY-
IbHOTO 3a/JlaHusi (KOHTPOJbHOM palOoThl), MPETyCMOTPEHHBIX pabodeil mporpamMmmoit
JUCHUTUINHBI, SBJISIETCS HEOOXOIUMBIM YCIOBHEM JIOMYCKA CTYACHTA K K3aMEHY.

Pacnipenenenne O0aioB TEKYHIEro KOHTPOJISI padOThI CTYyIE€HTA Ha MPOTSHKEHHUH

cemMecTpa npuBeieHo B Tabmure 1.

Tabmuma 1 — Pacnipenenenne 6amioB TEKymero KOHTPOJIS

Bo3moxkHOE KOIMYecTBO
®opMa KOHTPOJIA [Ipumeuanue
0asioB
st ctynieHToB 04HOM (hOPMBI 00yUEHHS
3aaHue BBINOJIHEHO TMPaBUIbHO, PEIICHUS
3 000CHOBaHBI, IPUBEACH aHAIN3 TOTYIEHHOTO
Otuér mo mabopartop- pe3ynprara
HOM pabote 3ajaHue BBIIIOJHEHO B LIEJIOM IPAaBHIBHO,
1 pelieHus He BcerJa 0OOCHOBaHBI, BOSHUKIH
TPYAHOCTH B OOBSCHEHHWH NOIYYCHHBIX pe-
3yJIbTaTOB
Hroro nmo sadoparop-
HbIM padoram (Mak- 36 U3 pacuéra 12 nabopatopHbix padot. OueHu-
CHMAJIBHO  BO3MOXK- BaeTcs KaXKaas JaboparopHasi paboTa.
HOE)
. [TonHBIE apryMEHTUPOBAHHBIE OTBETHI Ha T10-
KonTposbHbie omnpo- CTaBJICHHBIE BOIIPOCHI
CbI Ha JIEKIHUAX
3 HenonHoe packpbiTre BONIPOCOB
Hr1oro mo KOHTPO/Ib-
HbIM  ONpPOCAaM  HAa 14 N3 pacuéra mpoBeneHus: 2-x ompocoB. Orre-
JIEeKIHUSAX (makcu- HUBAeTCs KaXJIbliA OIpoc.
MaJIbHO BO3MOSKHOE)
HUTOTIO: 50 MaxkcumaabHO BO3MOXKHOE
JU1g CTy1IeHTOB 3a0YHON M OYHO-3a04HON (hopM 00yUeHHUs
[Ipy BBITIOSHEHUHW 3aJaHUS TPHHSATHI Ipa-
BUJIbHBIC DEIICHUS, HW3II0KEHHWE MaTepHualia
BeimonHenue KOH- 50
. apryMeHTHPOBAaHHOE, TOCJeI0BaTeIbHOE, pa-
TPOJBHOU paboThHI (MH- .
6ota ohopmiieHa 6e3 3ameuaHuit
TUBUAYalIbHOTO  3aja-
Hs) 3a/aHue BBINOJIHEHO B LIEJIOM IPABHIIBHO, HO
30 peleHrss He Bcerja OOOCHOBAHBI, MUMEIOTCS
3amMedaHusi 1o 0(OPMIICHHUIO.
HUTOTIO: 50 MaxkcumaabHO BO3MOXKHOE

IIpomexxkyTouHasi aTTecTalUsA O pPe3yJibTaTaM OCBOCHHS JUCIUIUIMHBI B Ce-
MeCTpe MPOBOJIUTCI B JOpME CEMECTPOBOIo dk3aMeHa. Ddopma IpoBeeHUS PK3aMEeHA —




MUCbMEHHAsI. JK3aMEHAIMOHHBIN OWJIET BKIIFOYAET B ¢€0s1 OJUH TEOPETUUECKHI BOTIPOC
U Tpu 3amaun. [Ipu oneHMBaHUM CTy/IE€HTa Ha dK3aMEHE MPero1aBaTeb PyKOBOJICTBY-
eTCsl KPUTEPHSIMHU, IPUBEACHHBIMU B TaOJHIIE 2.

MaxkcrnMaabHOE KOJIMYECTBO OAJIOB 32 OTBET Ha BOMPOC 3K3aMEHAIMOHHOTO OHU-
JieTa 3aCYUTHIBACTCS CTYACHTY B Cy4yae, €CIM OTBET MOATBEPIKIACT BIAJCHUE CTY ICH-
TOM 3HAHHUSMH B TIOTHOM 00BeMe y4eOHOU MpOrpaMMbl, MaTepHUall U3JI0KECH B JIOTHY -
CKOM MMOCIIeI0BATEILHOCTH C BBIICJICHHEM TJIABHOTO, COJCPIKUT TOUHBIE (OPMYITUPOB-
KU, CONPOBOXKIACTCS MIUTIOCTPUPYIOMIMMH CXEMaMH U PUCYHKamH (TIpU HEOOXO0IUMO-
CTH).

B ciydae, ecnii 0TBET Ha BOIIPOC HE B TIOJIHOM MEpE OTBEYAET MPUBEICHHBIM Tpe-
OOBaHMSIM, CTYICHTY 3aCUUTHIBACTCS MEHBIEE KOJWYECTBO OANIOB B COOTBETCTBUU C
BEIICTIPUBEICHHBIMUA KPUTEpUSIMH. [Ipy OTCYTCTBUM TPAaBMIIBHOTO OTBETa HA IMOCTaB-
JICHHBIN BOMIPOC CTyIEHT noay4aeT 0 6amios.

Ta6nuna 2 — Pacipeenienre 6aJ10B 110 CEMECTPOBOMY DK3aMEHY

MakcumanbHO
dopMa KOHTPOIA
BO3MO>KHOE KOJIMYECTBO 0alsIoB
3amanue 1 (Teop. Bompoc) 10
OTBeTHI Ha BOIIPOCHI U PEILICHUE 3amanue 2 (3am1aya 1) 10
3a/1a4M SK3aMEHAIIMOHHOTO
ounera 3amanue 3 (3amaya 2) 10
3ananue 4 (3agaya 3) 20
HUTOI'O: 50

HToroBasi oueHka onpejensieTcs myTeM CyMMUPOBAHUS KOJIMYECTBA OAJIOB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISI M KOJUYECTBa OAJIJIOB MO pe3ybTaTaM CEMECTPOBOIO
sk3aMeHa. MaKcuMaJIbHO BO3MOKHOE Koan4yecTBo 0ay10B — 100.

[Tonyuennas onenka o 100-0amibHOM 1MIKajge OMpeAesieT OIEHKY MO rocyaap-
ctBeHHOM 1miKkane u mkane ECTS:

Cymma 6aminoB Orenka Orenka
no 100-0anpHOM HIKane no mkane ECTS 10 TOCYAAPCTBEHHOM IIKaje
90-100 A OTnuuHO
80-89 B
Xopomro
75-79 C
70-74 D
Y 10BIETBOPUTEIBHO
60-69 E
35-59 FX
" HeynoBnerBoputensHo
0-34 F

* — ¢ 00s13aTeIbHBIM IMMOBTOPHBIM U3YUCHUEM OAUCHUIIIINHBI.



4.4 Ilpumep TeKyLIero onpoca Ha 3aHATHAX.

Tema «IlocTtpoenue rpapuxos B Mathcad»

1. Kakue tunsl rpadukoB MokeT mmoctpouts Mathcad?

2. Kak mocTpouTh HECKOJIBKO rpaMKOB B OJTHOM MIIOCKOCTH?

3. Oxapakrepu3yiTe BO3MOKHOCTH (hopmaTupoBanus rpadukos B Mathcad.

Texkymuii KOHTPOJIb 3HAHUN O0YUYAIOIIUXCS TPOU3BOAUTCS MO PE3YJIbTaTaM KOH-

TPOJIBHBIX ONPOCOB B XOJI€ MPOBEACHHS JTA0OPAaTOPHBIX 3aHATUN (15 MuUHYT BHauvae
1abopaTopHOil paboTHI).
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6 YYUEBHO-METOINUYECKOE OBECIIEYEHUE JUCIHUITJIMHBI
Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JJoHHTY:

15. Metoaudeckre ykazaHusi K JlabopaTopHbiM pabotam mo mucumrmuinae "Co-
BPEMEHHBIE MAKEThl MPUKIATHBIX TporpamMm" [DIeKTpOHHBIN pecypc| : mis o0ydaro-
nmxcst HanpasiaeHus: moArotoBku 13.03.02 "DnexkTposHEpreTrka M 3JNEKTPOTEXHHUKA'"
(mpoduiib MOATOTOBKH "DIEKTPOIHEPTETUUECKUE CUCTEMBI U ceTU'") BceX Gopm olOyue-
aus / TOYBIIO "IJOHHTY", Kad. snektp. cuctem ; coct. A. A. bynrakos. - 929 K0. -
Horenx : TOYBIIO "IOHHTY", 2021. - 1 ¢aitn. - Cuctem. TpeGoBanus: Acrobat
Reader. http://ed.donntu.ru/books/22/m8677.pdf

16. MeTtonuueckne ykazaHus K caMOCTOATENbHOM pabore mo aucituriuHe "Co-
BPEMEHHBIE MAaKEThl MPUKIATHBIX TporpamMm" [DIeKTpOHHBIA pecypc]| : s o0ydaro-
nmxcst HanpasiaeHus: moArotoBku 13.03.02 "OnexkTposHepreTrika M 3JNEKTPOTEXHHUKA"
(mpo¢us MOATOTOBKU "DJNEKTPOIHEPTETUUECKUE CUCTEMBI U ceTu'") Becex popm oOyue-
nus / TOYBIIO "JOHHTY", Kad. snektp. cucrem ; cocT. A. A. bynrakos. - 695 K0. -
Honeuk : TOYBIIO "IOHHTY", 2021. - 1 ¢aiin. - Cuctem. TpeboBaHus: Acrobat
Reader. http://ed.donntu.ru/books/22/m8676.pdf

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.ru/library
SBC IPR BOOKS — http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JIeKUMOHHBbIE 3AHATHSA:

VYyebnas nmadoparopusi Ne8.506a, yueOHbIi KOpmyc 8, uisi TPOBENCHUS 3aHATUN
JICKIIMOHHOTO THIIA, TAOOPATOPHOTO THIA, TPYMIOBLIX U WHIUBUAYATHHBIX KOHCYJIbTa-
Ui, TEKYIIEero KOHTPOJISI U MPOMEKYTOYHON aTTecTaluu (MyJIbTUMEIUITHOE 000py/10-
Banue: C I1-700tray (OC - Windows XP Professional x86 (akagemuueckas moamnucka
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecrumatnas Bepcus), SMathStudio-0.98
(OecrmaTHas Bepcusi), MyJIbTUMEAUNHBIA TPOEKTOP, SKPaH; CHEUUATU3UPOBAHHAS Me-
0enb: JOCKa ayIMTOpHAsI, CTOJIBI ayJUTOPHBIC, CTYJIbsSI YICHHUECKHUE).

7.2 JlabopaTopHbIe padoThI:

HNucrnneitnbrii kmace Ne8.512a, yueOHbIN Kopmyc 8, 1i1si mpoBeAeHUs TaO0PaTOPHBIX
3aHSATHM, TPYNIOBLIX W WHAWBHUIYAIHHBIX KOHCYJIBTAINMA, TEKYIIEro KOHTPOJIS U MPOMe-
KYTOUHOU aTTecTaluu (MyIBTHMEAHUITHOE 00opyT0OBaHHKE: KOMITBIOTEPHI
Cel/2.53GHz/512Mb/40Gb, Cel/2.53GHz/256Mb/40GDb, Intel Pentium 4 3Ghz/512M,
Core i3 3.0 Ghz (OC - Windows XP Professional x86 u Windows 7 (akagemuyeckas moi-
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mcka DreamSparkPremium), LibreOffice 3.3.0.4 (6ecrutataas Bepeus), SMathStudio-0.98
(6ecrumatHas Bepcus), Mathcad Express (0ecruiathas Bepeust), LibraCAD 2.1 (6ecruiaTHas
auuensus), FreeMat (6ecriathas nuuensus) Digsilent PowerFactory 14.0 (iuuensus),
MOHHUTOPBI TFT-17", MyIbTUMEIUIHBINA TPOEKTOP, IKPaH; CICIUATU3UPOBAHHAS MEOEITh!
JIOCKa MEPEIBIKHAS, CTOJIBI AYAUTOPHBIC, CTYIIbS YYCHUUCCKHUE).

7.3 CamocTosiTesibHAs padora:

[TomenieHus: AJis CaMOCTOSITENILHOW PabOThl C BO3MOKHOCTBIO MOAKITIOYEHUS K
cetu "UntepHer" u oOecriedeHHEM JOCTyNa B DJJIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTeIbHYIO Cpey OpraHU3aIMK: YUTAIBHBIC 3aJbl, YieOHbIe Kopiryca 2,3 (KoMm-
MBIOTEPHAS TEXHUKA C BO3MOXKHOCTBIO TOMKITIOUeHUS K ceTn «HTepHEeT» M 0becmeue-
HUEM JI0CTyla B JJIGKTPOHHYIO WH(OpPMAIMOHHO-00pa3oBaTenbHyio cpeny (DUOC
JIOHHTY) u snexrporHo-6mOmmoteunyo cucremy (3BC IPRbooks), a Takxke BO3-
MOKHOCTBIO WHIUBUAYaTbHOIO HEOTPAaHWYEHHOTO JaocTymna obydarommxcsi B DOBC u
BUOC nocpeacrsom Wi-Fi ¢ nepconanbHbix MOOMIBHBIX ycTpoicTB. OC- Microsoft
Windows 7, OpenOffice 2.0.3 - oomectBennas muneHsus MPL 2.0, Grub loader for
ALT Linux - munensuss GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muniensust GNU GPL).



