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HEJN OCBOEHMSA INCHUIIVINHBI

OOyueHune CTYJCHTOB OCHOBaM cucteMbl Mathcad, kak BaXkHeHIIIero HHCTpyMeHTa pac-
4yera u MoJienupoBanus. DopMUPOBaHHE Y CTYICHTOB KOMIUIEKCA 3HAHUN U HABBIKOB, HE00XO0-
JTUMBIX /17151 KBaTU(UIIUPOBAHHOM MMOCTAaHOBKH U pelleHus: MpodecCHoHaNbHBIX 3a71a4, C IIOMO-
IIBIO CPEJICTB COBPEMEHHBIX MPUKIIAJIHBIX MaTeMaTHUECKUX MporpaMMHbIX maketoB (Mathcad)

OcHOBHOH 3a/1a4€il TUCLMIUIMHBI SBISECTCA IPAKTUYECKOE OCBOEHUE OCHOB MCII0JIb30Ba-
uus Mathcad uis petiieHust TUITOBBIX 3a/1a4 B CBOCH yueOHOM U HAYIHOM eI TeIbHOCTH.

1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

JanHas qucumruiiHa oTHOcUTCes K BapuatuBHOM yactu OIIOIT u siBasieTcst IuCUUIuIMHON
o BeIOOpyY. Kypc TecHO B3aMOCBSI3aH ¢ IPyrUMH TUCUMIUIMHAMU TaHHOTO uKiIa. OH sBIsSeTCs
0a30BBIM JIJIs U3YYCHHS TaKUX JUCIMIUIMH Kak «MoaenupoBaHuEe U UCCIEIOBaHUE IIEKTPOTEX-
HUYECKUX U DJIEKTPOHHBIX YCTPOUCTBY, «MHGpOpMAIIMOHHBIE TEXHOJOTUMNY», «ABTOMATH3UPO-
BaHHbIE MH(POPMAIIMOHHO YIIPABIISIIOIINE CUCTEMBbI», « Teopust aBTOMaTHYECKOTO YIPABJICHUSD U
«MaremaTH4ecKrue OCHOBBI TEOPUHU CHCTEM». Takye Kypc MPHU3BaH CTUMYJIHUPOBATH TBOPUYECKOE
HCITOJIb30BAaHUE METOJIOB U CPEJACTB MHPOPMATUKH MTPUMEHUTEIHLHO K TAKUM CMEKHBIM JTUCITUTI-
JUHAM KaK YKOHOMHKA, COIMOJIOTHSI, (DH3HKA.

JlucuuniuHa u3y4daeTcsl Ha IIEPBOM Kypce B CBSI3U € 4eM, TPEOOBAHUS K «BXOJHBIMY 3Ha-
HUSIM, YMEHHUSAM U TOTOBHOCTSIM (IIPEPEKBU3UTAM) O0Yy4arOLIErocsl ONpeaesoTcs TpeOoBaHuU -
MU K YPOBHIO MOATOTOBKH BBIITYCKHHKA B COOTBETCTBUU C MPOrpaMMOil 0011eo0pa3zoBaTebHOM
HIKOJIBI TTI0 HH(OpPMAaTHKE.

3. KOMIIETEHLHUN OBYYAIOLUIEIOCsA, ®OPMUPYEMBIE B
PE3YJIBTATE OCBOEHUA JUCHUIIJIMHBI (MO Y JIA)

[Ipouecc n3yueHus: AMCUUIIIMHBI HAIIpaBiieH Ha POPMHUPOBAHUE CIAEAYIOLINX
KOMIIETEHIINN:
® CIIOCOOHOCTBIO YUYUTHIBATH COBPEMEHHBIE TEHACHIIMY Pa3BUTHUS JIEKTPOHUKH, U3MEPHU-
TEIbHOU U BBIYUCIUTEIBHON TEXHUKH, HH(OPMALIMOHHBIX TEXHOJIOTHI B cBOEH npodeccuo-
HanbHO#M festensHocTH (OITK-7);

® CIOCOOHOCTBHIO MPOBOJUTH BBIUUCIUTEIHHBIE SKCTIEPUMEHTHI C UCIIOJIb30BAHUEM CTaH-

JTAPTHBIX TPOTPAMMHBIX CPEJCTB C LIENIbIO MOJYYEHU MAaTEMAaTHUYECKUX MOJIEIEN MTPOLIECCOB U
00BeKTOB aBTOMaTH3alWK 1 ynpasinenus (I[1K-2);

YpoBeHb YCBOEHUS TOJKEH OBITh JIOCTATOUEH JIJISl YCHENTHOTO M3YyYEHUS TEOPETUUECKUX
MOJIOKEHUH CHeHaTbHBIX NH(POPMAIIMOHHBIX JUCIIUILIUH.

B pe3ynbTare n3ydeHus: JUCHUIUITMHBI CTYJICHT JTOJIKEH:
3HATh: CYIIHOCTh, O0JIACTH MPUMEHEHHMSI, HallpaBiieHus pa3Butus makera Mathcad; HasHaueHue
U BO3MOXXHOCTH COCTAaBJIAIOIINX IIaKETa Mathcad; COCTaB MU COJACp)KaHHEC OCHOBHBIX NAKETOB
pacipenusi cucteMmbl Mathcad it perieHuss HH)XEHEPHBIX M BBIUMCIIUTENIBHBIX 3a/1a4; OCHOB-
HBIE METOJIbI U CpeficTBa s pazpabotku mporpamm (OITK-7, TTK-2);
yMeTh: BBITIOJHATH MPOCTEHININE MaTeMaTndeckue Bbiuncienus B Mathcad, npoBoauts omnepa-
I[UM C MaTPUIIAMHU M C TIOJIMHOMaMH, OCYILECTBIIATh MOCTpoeHue rpadukoB B cucreme Mathcad,;
yMeTh MporpaMmupoBath Ha s3eike Mathcad; pemiats anreOpanveckre ypaBHEHHS W CHCTEMBI
anreOpanyeckux ypaBHeHuH; coznaBarb Mojenu (OITK-7, ITK-2);
BJIaA€Th: HABEIKAMHU HpaKTH‘IeCKOﬁ NEATEILHOCTH B 00JIaCTH MCIIOJIB30BAaHUS CUCTEMBI Mathcad

(OIIK-7, TIK-2);



4.CTPYKTYPA U COJAEPKAHME TUCIUATLIMHBI (MOIYJIST)

OO01m1as TpyI0eMKOCTh JUCIUTLTHHEI COCTABISET 4 3a4eTHBIX equHuUL, 144 qacos.

Bunpl yueOHoi paboThI, BKIOYAs CaAMO- DOpPMBI TEKy-
< CTOATENbHYIO paboTy CTYIEHTOB Obmem yued- 1ETO KOHTPOJS
§ 1 TPYI0EMKOCTB (B Yacax) HO¥i paGoTEL, yCIIeBaeMOCTH

a, o ¢ MPUMCHEHHU-
= = (no nedensm
Ne | Paszgen (Tema) 3 o €M MHTEpaK-
g o ° cemecmpa) ,
/|  AMCHMIUIAHBI 5 = Q 2 o TUBHBIX METO- i
@) 5 = E 2 |2 _ N 1108 (hopma mpome
& = 5188 &7 22| | < o KYTOUHOM
am g2 = E E g8 2.8 51 = (B uacax /%) aTTeCTalun
= é Z 8 § g8 £ & E (no cemecmpam)
2, S S
= = X
1 2 3 4 5 6| 7 8 9 10| 11 12 13
1 | Beenenue 1 1 1 5 1/100
2 | Cpema  paspa- | 1 2 2 5 1/50
OOTKH CHUCTEMBI
Mathcad
3 | Pemenne mate- | 1 34 |2 4 5 3/50
MaTHYECKUX
3aj1a4 B CHCTEME
Mathcad
4 | I'paduka B cuc- 5 1 4 5 5/100 1 px
teme Mathcad
5 | OcHoBBI Ipo- 1 6-8 |2 4 5 3/50
rPaMMHPOBAHHS
B CHCTEME
Mathcad
6 | Bcrpoennbie 1 ]912 |2 4 5 3/50
HIPOLENYPBI 2 p-K
(metoam1) obpa-
OOTKH JTaHHBIX.
7 | 3amuck ycios- 1 [13-14 |2 4 5 3/50
HBIX OIlepanuii.
3aganue HUKIA-
YECKUX BBIYUC-
JICHUH.
8 | Crpykrypupo- 1 15 2 4 9 3/50
BaHHBIC JIAHHBIC
1 X 00paboTKa
9 | [paktuyeckoe 1 16 2 8 5 5/50
pelieHne HHKe-
HEPHBIX 3a/1a4 C
TTOMOIIIBIO
Mathcad
10 | Pemrenne onek- | 1 [17-18 | 2 4 5 6/100 3 px
TPOTEXHUYECKHX
3a7a4 € IOMO-
o Mathcad
Beero 18 |18 36 54 33/(46%) 331;3“’

Tembl J1a00paTOPHBIX 3aHATHI
1. 3HaKOMCTBO ¢ MHTErpHpOBaHHOH cpenoit Mathcad mis pemenns OCHOBHBIX KIacCOB
MaTeMaTHYeCKHX U TEXHHYECKUX 3a/a4.
2. ®opmupoBaHUE BEKTOpOB M Marpuil. Oneparuu ¢ padoueil 06IacTbi0 U TEKCTOM
CecCHH.
3. OcCHOBBI IPOTPaMMHUPOBAHMSL.




JIByxMepHast 1 TpexmepHas rpaduka B Mathcad

[TepBuunas 06paboTKa pe3yabTaTOB HAOIIOICHU.

Pemenune cucrem TMHEHHBIX anreOpanvecKux ypaBHEHHIA.
Anmpokcumarnus ¢yHKIIHH.

UucneHHoe penieHne areOpandecknx ypaBHEHUH.

YucneHHoe pelieHne 00bIKHOBEHHbBIX AU (epeHnanbHbIX YpaBHEHUH .
10 Pemienue snekTpoTeXHUYECKHX 3azad ¢ momousio Mathcad

©CoN A

KonuuecTBo 1 nepeueHb 0053aTeNbHBIX TA00OPATOPHBIX paObOT BEIOUPACTCS JIEKTOPOM.

[MpakTrueckue 3aHsTHS peaan30BaHbl B cpeae Mathcad.

5.0BPA30OBATEJIBHBIE TEXHOJIOTI'A

N3yuenne nucuuruvsbl «lIpuMmenenne OBM B MHKEHEPHBIX pacueTax» MNpeAroaraet
HE TOJIBKO 3alIOMWHAHKME W TIOHUMAaHWE, HO M aHAJIH3, CHHTE3, pedIieKcuio, (GOpMUpPYET YHUBEP-
CaJIbHbI€ YMEHUS U HaBBIKH, SBJIAIOLINECS OCHOBOM CTAaHOBJICHMS CIIEUAIMCTA-IPOodeccuoHaa.
OpnnHaxo ToJIbKO cpeacTBa AucuuIuIMHbl «IIpumenenre 9BM B nHXEHEPHBIX pacueTax» HEJ0C-
TATOYHBI JUIs1 YOPMUPOBAHMSI KIIFOUEBBIX KOMIETEHIMHA OyAyIIEro crenuaimcra.
Jlns peanu3zanyi KOMIIETEHTHOCTHOTO MOJXOAA INpPEAJaraercs MHTErpupoBaTh B yueO-
HBI IIpOIleCC MHTEPAaKTUBHBbIE 00pa30BaTelIbHBIE TE€XHOJIOTUH, BKJIIOYas MH(MOPMALMOHHBIE U
KoMMyHHKaIroHHble TexHosoruu (MKT), mpu ocymiecTBiIeHnN pa3inyHbIX BUJOB y4eOHOI pa-
OOTHI:
— Y4eOHYIO JUCKYCCHUIO;
— 3JIEKTPOHHBIE Cpe/icTBA O0yUYeHHUs (CIaiiA-IeKI1H, SJIEKTPOHHBIE TPEHAXKEPHI, KOM-
IbIOTEPHBIE TECTHI);
— JIMUCTaHIMOHHBIE (CETEBBIE) TEXHOIOTHHU.
TeM campIM CO37AIOTCSl YCJIOBMS Ul pean3aliy KOMIIETEHTHOCTHOTO IOAXOJa IpU
M3y4eHUH quctmIuinHel «IIpuMenenne DBM B HHKEHEPHBIX pacyeTax».

6.0HEHOYHBIE CPEJACTBA [JIs1 TEKYIHEI'O KOHTPOJISI YCIIEBAEMOCTMU,
MPOMEXYTOYHOM ATTECTAIIUU MO UTOI'AM OCBOEHUSA JUCHUILINHBI U
YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSATEJBHOM PABOTBI
CTYAEHTOB

CamocrosiTesibHasA padoTa CTyICHTOB

Pemenne cuctemsl anredpanyeckux ypaBHenuit B Mathcad.
Pemenne cucremsr nuddepennnansHeix ypapaenuii B Mathcad.
[TocTpoeHne AByXMEpHBIX U TpexMepHbIX rpadukos B Mathcad.
MonenupoBanus aemudpaTopoB U MUPPaTOPOB.
MopenupoBaHuss KOMOMHAIIMOHHBIX CXEM.

MonenupoBaHus yCTPOHCTBA 11O BHIOODY.

No ok owbhdE

Hcnons3oBanne nakera Mathcad AJIL MOACITIMPOBAHUSA SJICKTPUICCKUX LieIeil OCTOSH-

HOr'o TOKa.



8. Hcnonb3oBanue makera Mathcad ams MomenupoBaHHs SJIEKTPUYECKUX IETIEH TepeMeH-
HOT'O TOKa.

BOITPOCHI

K PEUTHUHT-KOHTPOJIIO 3HaHUH CTyaeHTOB Nel.
Pemuth cucreMy JIMHEHHBIX alreOpandeckux ypaBHeHUH. [laHHbIC B3ATh U3 TaOIUIIHI 1.

K PEUTHUHI-KOHTPOJIIO 3HAHUN CTyIeHTOB Ne2.
[TomyuuTh SMIUpUYECKUE GOPMYITBI M OIICHUTh UX MOTPEHTHOCTD s pyHKImu y = f(X),
3aaHHOM Ta0an4yHO. JIaHHBIC B3SITh U3 TaOIMIIbI 2.

Taomuma 1.

1 2 -4 3 1] [ 7 2 (5 -3 4 -2 4
-1 5 -7 -3 -24 0 3 -4 2 11

" ;b= a. _ , b=
110 -2 4 4 : 34 Y17 -5 8 -10 ' 0
-1 1 -1 -1 -6 4 5 -8 10 11
3 2 2 -1 1] [ 4 4 1 1 -6 4 6
4 3 -1 2 6 3 -1 -6 -4 2

i i 5 bi: a s b=
8 5 -3 4 12 2 3 9 2 6
3 3 -2 2| 6 3 2 3 8 -7
5 1 5 3 4 0 6 2 4 3 4 5
7 14 20 27 0 4 -2 5 6 7

.. ; (._ a{_. i ; i:
15 10 16 19 -2 " le -3 7 8 9
13 5 6 13 5 8 -4 910 11

BOITPOCHI

K PEUTHHI-KOHTPOJIIO 3HAHUN CTyAeHTOB Ne3.

Tabmnma 2
1. Xi -3 -2 -1 0 1 2 3
Vi, -0.71 -0.01 0.51 0.82 0.88 0.51 0.49
2. Xi -6.6 -5.38 -3.25 -1.76 2.21 3.6 45
Vi 2.89 1.41 0.29 -0.41 -0.69 -0.7 1.2
3. Xi 0 1 2 3 4 5 6
Vi -0.31 0.9 2.11 3.3 451 5.73 6.93
4, Xi -2 -1 0 1 2 3 4
Vi 7.1 3.9 1.1 0.8 3.1 45 5.3
5. Xi -2 -1 -0.5 0 15 2 3.5
Vi 5.9 2.8 2.1 3.2 6.1 7.6 4.3
6. Xi -3 -2 -1 0 1 2 3
Vi 3.1 0.9 0.9 2.8 7.1 6.5 4.1
7. Xi 0 1 2 3 4 5 6
Vi 10.0 7.5 5.5 4.0 3.0 2.0 2.24
8. Xi -2 -1 0 15 2.3 2.6 2.9
Vi 4.2 5.6 6.8 7.2 9.4 10.5 11.8
BOITPOCHI




Uctounuk sueprus ¢ DJIC E=120 B u BHyTpeHHHM conpoTuBicHreM Ry =2 Owm (puc 1)
BKJIIOYEH B LI€Tb, B KOTOpoi R; = 18 Om, Ro= 100 OM, R3= 150 OM. BeiunucnuTh TOKU B BETBSIX,
HaNpsDKEHUs Ha 3aKMMax MOoTpeOuTeNnel M MCTOYHMKA, a TaK)Ke MOIIHOCTH MCTOYHHKA U BCEX
norpeourenei.

Iy R,
— U' |
2
RBT
R, Rs
U
E
|
. J
Puc 1.

Bomnpocs! k 3a4ery no kypcey «lIpumenenne IBM B HHKEHEPHBIX pacyeTax»

Oo6uue ceeaenus o Mathcad.

BBon uncen.

BBoa BekTOpOB.

BBoxa matpu.

Hexotopsle cnieniyanbHble MaTPULBL.

HexoTtopbie mpocThie KOMaH/IbI.

TexkcToBbIe TEpEeMEHHBIE.

KoHTpoub 3a nepeMeHHBIMH.

Cucrema help.

10. DnemMeHTHI Xy-TpaduKH.

11. Kak oTkpbIBaTh rpaudeckoe OKHO?

12. ABTomMaTuyeckoe yepe0BaHKE 1[BETOB.

13. I'padmku B MONAPHBIX KOOPAWHATAX.

14. YnpasneHue ocsiMu.

15. IpocTeie mpuMepsl, WLTOCTpUpyomme 3GdexruHocTs Mathcad.
16. CymmupoBanue.

17. IlponsBeneHus.

18. Jloruueckue 3a1auu.

19. I'padmuecknii ciocoO penreHus: ypaBHEHHH.

20. TTonuHOMBI.

21. CucteMsl THHEHHBIX aNreOpandecKuX ypaBHEHUH.

22. Ucnonk3oBanue cpeasl Mathcad mist mogenupoBanmust.

23. PacueT ayieKTpruvecKoi Ienu MOCTOSIHHOTO ToKa B makere Mathcad.
24. Pacuer »IIeKTpUYecKol Ienn IepeMeHHoro Toka B nakere Mathcad.

CoNoOA~WNE

7.YYEBHO-METOAUYECKOE U HTH®POPMALIMOHHOE
OBECIHHEYEHUE JUCIUIIJIMHBI (MOAYJIA)

a) OCHOBHAsI JIUTeparypa:




Cnpasounuk mo Mathcad 11 [Dnexrponnsiit pecypc] / Kynpssues E.M. - M. : JIMK
ITpecc, 2009. - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN5940742777.html

HesikonoB B.I1. MATLAB. Ilonnsriii camoyuutens. / Ipskonos B.I1.— M.: IMK TIlpecc,
2014.— 768 c.— [DnekTpoHHBIN pexxuM| Pexxum gocryna:
http://www.studentlibrary.ru/book/ISBN9785940744245.html

MATLAB R2007/2008/2009 niist panuonHXeHepoB [ DNEKTPOHHBIH pecypc] / IbsikoHOB
B.IL. - M. : IMK Ilpecc, 2010. -
http://www.studentlibrary.ru/book/ISBN9785940744924.html

3amm3Hsk, B. E. Teopust u npakTrka 1o BEIYUCIUTEIBHOM MaTeMaTHKe.: yae0. mocooue /
B. E. Bammsnsk, I'. U. lllemanosckas. - Kpacnosipck : Cu6. denep. yu-t, 2012. - 174 ¢. -
ISBN 978-5-7638-2498-8.
http://znanium.com/catalog.php?item=bookinfo&book=441232

HNuTtepaktuBHbIe cucteMbl Scilab, Matlab, Mathcad [DnexTponHsIii pecypce] : yueOHOE
nocobue / U.E. [Tnemmnckas. - Kazans : M3narenscteo KHUTY, 2014. - Pexxum nocry-
na: http://www.studentlibrary.ru/book/ISBN9785788217154.html

0) JOUOJIHUTEIBbHA JIUTEPATYPA:

1.

3.

Mathcad 11: [TonHOE pyKOBOJICTBO IO PYCCKOU Bepcuu [ DnekTpoHHsbIH pecypce] / Kya-
psasueB E.M. - M. : JIMK Ilpecc, 2005. - Pexxum nocrymna:
http://www.studentlibrary.ru/book/ISBN5940741754.html

Mathcad 8-12 mist ctyaentos [Dnekrponnsiit pecype] / B.I1. dpskoHos - M. : COJIOH-
I[TPECC, 2005. - Pexxum noctyma:
http://www.studentlibrary.ru/book/ISBN5980032126.html

JIuxonees C. U. Meroanueckue ykazaHus K cCaMOCTOSATENbHON paboTe CTYIEHTOB 10
mucrumiiae "[Ipukianneie mporpaMMebl 7S YIIPaBICHUS Ha IPEANPUITUIX " : METOIUKA
U TIPaKTHKa COBPEMEHHOI 0 IporpammupoBanus (B cpeae Matlab). (6ubnunorexa Bal'y).
— T4c.

nporpamMmmHoe odecrnieuenre u HTepHeT-pecypehl:

1. http://Mathcad.exponenta.ru/

2. llentp aucraniponHoro ooydenus Bal'y (http://www.cs.visu.ru:81/)
3. http://elibrary.ru, Hay4nas snextpoHHas OHOIHOTEKA.

4. http://twt.mpei.ac.ru/ochkov/VPU_Book_New/mas/index.html

5. ITakers: Mathcad,

F) NEPpUOANYCCKUEC U3 TaHU:

1. XKypnan «Mupopmannonnsie Texuomorun». ISBN: 978-5-482-01401-1.
2. Kypuan «Mupopmaruka» — pexxum nocryna: http://inf.1september.ru/infarchive.php


http://www.studentlibrary.ru/book/ISBN9785940744245.html
http://www.studentlibrary.ru/book/ISBN9785940744924.html
http://znanium.com/catalog.php?item=bookinfo&book=441232
http://www.studentlibrary.ru/book/ISBN9785788217154.html
http://www.studentlibrary.ru/book/ISBN5940741754.html
http://www.cs.vlsu.ru:81/
http://elibrary.ru/
http://inf.1september.ru/infarchive.php

PaBouas nporpaMma JHCITHILINHEL COCTABACHA B COOTBETCTBHH ¢ TpeGOBaHUIMH
®I'OC BO no Hanpasneunio 27.03.04 «YnpasneHue B TEXHUHECKHX CHCTeMax (0a-
KANaBpHAaT )».

podune noaroroskn «Ynupaenenne H HHPOPMATUKE B TEXHUUECKHX CHCTEMAX».

Padouyio nporpaMMmy cocTaBUN C. W. JTuxonees
IOIEHT, K.T.H.
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