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1 Henu u 3a1a4n u3ydeHusl AUCHUILIHHBI (MOLYJIs1).

1.1 leab ocBOeHUsI AMCHUITUHBI.

VYuebnas nucuurmuimHa «Mathlab B ¢u3mueckux pacuerax» CTaBUT CBOEH MENBIO
dbopMupoBaHUe M BBIPAOOTKY y CTYJCHTOB KOMIICTCHIIMH, BKIIOYAIOIINX 3HAHHS, YMCHHUS W
HABBIKH, CBS3aHHBIE C MCIIOIH30BAaHIUEM CUCTEMBI KOMITBIOTEpHOU anredopsl Mathlab mnst perenus
¢u3nueckux 3a1a4, 00pabOTKU M aHAIN3a IKCTIEPUMEHTAIBHBIX TaHHBIX.

1.2 3agauyu TUCHUILINHEIL.
OcHOBHBIE 32/1a41 JUCIUIUTUHBL
- U3y4uTh (QYHKUMOHAT M  BO3MOXKHOCTH, IPEIOCTaBJsieMble
CHCTEMOW KOMITbIOTEepHOH anreOopsl Mathlab st perenuns pusudeckux 3anad;
- U3yYUTh OCOOCHHOCTH MPAKTHYECKOTO NPUMEHEHHUS YUCICHHBIX
METOIOB IPHU pacuere PU3NUECKUX 3aad;
- HOJYYUTh YMEHHS M HABBIKU PEILICHHS Pa3IMUYHBIX MAaTEMAaTHUECKUX
YpaBHECHHIA, TOCTPOCHHS KOMIBIOTEPHBIX Mojeleld u 00paboTKu, aHaiIM3a
HKCIEPUMEHTAIBHBIX JaHHBIX cpencTBamu Mathlab

1.3 Mecto aucuuninHbl (MOAYJIs1) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl.

Jucunmmna «Mathlab B ¢pusnueckux pacuerax» OTHOCHUTCS K BapHaTUBHON yacTH bioka
1 «/lucuuminHbl (MOIYIIH )» Y4eOHOTO TUIaHa.

JlucuMiiauHa JIOTUYECKHM M COAEPIKATEIbHO-METOJMYECKH CBSi3aHA C JUCHMILIMHAMU
«Mexanukay, «MonekynsapHas ¢uszuka», «Mexanuka», «Auddepenunanbupie, UHTErpaIbHbIE
YpaBHEHHS M BapHAlMOHHOE HUCYMCIEHUE», «YHCIEHHbIE METOAbl U MaTeMaTU4eCKOe
MoaenupoBanue», «MHpopmatukay, «MaremaTnueckuil aHanmu3». B pesynprate H3ydyeHHS
JUCLUIUIMHBI CTYJIEHTBI JOJDKHBI OTYYUTh 3HAHUS, UMEIOLINE KaK CAMOCTOSTEIbHOE 3HaUCHHE B
JanpHemei npodeccuoHalbHON AEITEeNbHOCTH, TaK U o0ecrieynBaromuye GopMUpPOBAHUE psaa
KOMIIETEHIIN, YKa3aHHbBIX B Y4€OHOM IUIaHE TUCIMITIIHHBI.

1.4 IlepedyeHb MJIAHMPYeMbIX Pe3yJbTATOB O00y4eHHs] MO IMCHHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTe/JbHOM IPOrPaMMBbI.

N3ydenue nanHo# yueOHOI UCIMIUIMHBI HAPaBJIEHO Ha (JOPMUPOBAHHE Y 00YUaIOIIUXCS
CIEAYIOIINUX KOMIECTCHIIUMN:

No Nunexe Conepxanue B pesynbraTe u3yueHus y4eOHOM TUCIIUILIHHBI
I I_I KOMIIET | KOMIICTEHIUH (WIIN 00yyYaromuecst JOIKHBI

| eHIun €€ JacTH) 3HATh yMeThb BJaJ€Th
CIIOCOOHOCTBIO (GYHKIIMOHAT M | WCIOJB30BAaTh | METOJAMHU
UCIIOJIb30BATh BO3MOXKHOCTH, | METOJIBI pereHust
CBOOOJTHOE BIIAJICHHE | NPEJIOCTABIISAC | YHCICHHBIX Pa3IMIHBIX
npoeCCHOHATTLHO- MBI€ CUCTEMOM | BBIYHUCICHUN MAaTEMAaTHYECKUX
npoWIMPOBAaHHBIM | KOMIIBIOTEPHO | ISl pEIICHUST | YpaBHEHUH,
U 3HaHWAMH B | i anreOpol (U3NYECKUX U | TIOCTPOCHUS
obnactu Mathcad mns HKCIIEPUMEHTA | KOMIBIOTEPHBIX

1 OIIK-5 | KOMITBIOTEPHBIX pelmeHus JIBHBIX 3a1a4 MOJICIIEH U

TEXHOJIOTUI st | PU3HYECKUX 00paboTKH,
peleHus 3amaq | 3ama4y aHanM3a
npodeCCHOHATEHON AKCIICPUMEHTAIbH
JESITEIIbHOCTH, B TOM BIX JIAHHBIX
YHCIie HAXOJSIINXCS CpeacTBaMu
3a npeaenamMmu Mathcad
HANPaBICHHOCTU




No Nnpexc Conepxanue B pesynbrate nzyueHust yaeOHON AUCIUILUIAHBI
I 1; KOMITET | KOMIIeTCHIUH (MU 00yyYaromuecst JOKHBI

| eHmum €€ JacTH) 3HATh yMeTh BJIaJeTh
TOTOBHOCTBIO TPUHIIATIBI NPUMEHATh HaBBIKAMH
NPUMEHSTh Ha | TIOCTPOCHHUS MaTeMaTH4ecK | aHaau3a
NpaKTHKE (GU3NUECKUX U | M€ METOJbI NpeaAMETHOI
npodeccroHaNIbHbIE | MAaTeMaTU4ecK | IS o0nactu u

2 [1IK-3 | 3HaHWs TEOpUH W | UX MOJENeH KOPPEKTHOMN (bopMyITUPOBKH
METOJIOB 00paboTKH AHAJTUTHYECKOTO
busruecKux UCCIIETyEeMbIX | ONMHCAHUS
UCCIIeIOBaHMMA NPOIECCOB U | MOACTUPYEMOTO

SIBJICHUI SIBJICHUS

CIIOCOOHOCTBIO OTPaHUYEHUS U | IPUMEHATH HaBBIKOM
MOJIb30BaThCS HOTPEIIHOCTH | MPOTrpaMMHbIE | (OPMYITUPOBKH
COBpPEMEHHBIMHU PUMEHEHHS cpencTaa e 1
METOIaMH YHCIIEHHBIX BU3yaJM3alUHN | TIOCTAHOBKU
00paboTKH, aHaIM3a | METOAOB MPH pe3ybTaToB 3a7a4u

3 IIK-5 | un CUHTE3a | PELICHUH pacy€ToB U UCCIEA0BaHUSA
busmueckoi Hay4HBIX U3MEPECHUM B
uHpOpMAIIUN B | 33134 pamkax
n30paHHON o0nacTu HAaY4HBIX
buznIecKux UCCIIeIOBaHUI
UCCIIEI0OBAaHUI

2. CTpyKTypa H coep:KaHue TUCHHUILIUHBI.

2.1 PacnipegesieHne TPy10éMKOCTH JMCIUILIMHBI 110 BUAAM padoT.
OOmiast TpynOEMKOCTh AMCLUMUIUIMHBI COCTABIISET

4 3au. en. (_144 wyacoB), ux

acTmpe/IeNICHHe TI0 BUJIaM paboT MpeICTaBIeHO B Tabmule (01 cmyodenmos ODO).

Bun yuebHol paboThI Bcero Cemectpsl
4acoB (dacer)
5
KonrakTHas padora, B TOM 4ucJje: 68,3 68,3
AyauTOpHBIE 3aHATHSA (BCEro): 68 68
3aHsTHS JEKIUOHHOIO THUIIA 34 34
JlabopaTopHbIe 3aHATHS - -
3aHATHS CEMUHAPCKOIo TUIA (CEMHHAPBI, 34 34
MPaKTUYECKHUE 3aHSITHS)
WNnas konTakTHasA padora: 20,3 20,3
Kontpons camocrosrensHoit padotsl (KCP) 20 20
[Ipomexyrounas atrecrauus (MIKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM 4HcJIe: 20 20
Kypcosast pabora - -
[TpopaboTka yueOHOTO (TeOpEeTUIECKOro) MaTepuaia 20 20
BrInonHenue nHANBUYAIbHBIX 33/1aHUH (TTOATOTOBKA
COOOILICHH, TPE3CHTAIIN) ) )
Pedepar - -
[TonroToBka K TEKyIeMy KOHTPOIIIO - -
Kounrtpoasb: 35,7 35,7
ITogroroBka K sK3aMeHy - -
OO0uIasi TPY/I0EMKOCTL | BCero 144 108




B TOM 4MCJIe KOHTAKTHasI
52,2 52,2

paGora

3a4. efl. 4 4

2.2 CTpyKTypa IMCHUILUIMHBI:
Pacnpenenenue Bu10B yueOHOM pabOThI U UX TPYAOEMKOCTH I10 pa3aeaM AUCLUUILUINHBL

Paznensl nucuuriveel, n3ydyaemele B S

cemectpe (015 baxanaspos ODPO)

KomanaecTBo yacoB
AynutopHas Breayur
Ne HaumenoBanue paznenos 6 OpHast
Beero pabota pabora
J I3 JP | CPC
1 2 3 4 5 6 7
1{Benenue B Mathcad 25 5 0 5 5
2\I'pacpuku 50 5 0 5 2
3|Pemenue anreOpanyecknux ypaBHEHHUM 20 5 0 5 3
4|Pemenue quddepeHnnanbHbIX YpaBHEHHN 20 5 0 5 5
5|CuMBOJIbHBIC BBIYUCIICHUS 25 5 0 9 3
6/00paboTKa HKCIIEPUMEHTAIBHBIX JTAHHBIX 4 9 0 5 2
Hmoeo no oucyunaune: 144 34 0 34 20
[Mpumeuanue: JI — nexnuu, [13 — npakruyeckue 3austus / cemuHapsl, JIP — mabopaTopHbie
sanastust, CPC — camocrositenbHast paboTa cTyeHTa
2.3 Conepxxanue pa3iesi0B TUCHUILIAHBI:
2.3.1 3aHATHSA JEeKIHMOHHOTO THIIA.
dopma
HanmenoBanue
No Conepikanue pazzena TEKYIIETro
paszznena
KOHTPOJISt
1 2 3 4
O0630p Bo3moxkHOCTEH. OnipeaeneHus. Pexumbl
N BeimonHenue
BbIarciIeHU. OCHOBHBIE OMEPaTOPHI.
1 |Beenenne B Mathcad MIPAKTUYECKHE

IIepemenHsble. Bextopsl n MaTpuiipl. OyHKIUH.
VY4ét pasmepHOCTEN IIpU pacyeTax

3amanuii (IT)

ITocTpoeHne 1ByMEpHBIX JEKAPTOBBIX U

2 I'paduxu NOJISIPHBIX rpadukoB. TpexmepHbie rpaduku. II
[TocTpoeHne TpexMepHbIX TPapUKOB (HyHKIUH.
p Hcnonb3oBanue GyHKIUHN root. YpaBHEHUS C
eILeHNE
NepeMEHHBIMHE MTapaMeTpaMu. Pemenue cucrem I
3 |anreOpanueckux .
. ypaBHeHui. [IpubnmkenHoe penieHue.
ypaBHEHUI .
HccnenoBanue GyHKIMNA Ha IKCTPEMYM.
Brraucnurensneiii 6ok Given-Odesolve.
Pemenue
Pemenne O/1Y ¢ HayaJIbHBIMU ¥ TPAaHUYHBIMU I
4 | muddepeHnnanTbHbIX
ypaBHeHHii ycnoBusiMu. O/1Y, 3anannsle HesBHO. CucTeMa
OLY. ®ynkuum rkfixed, rkadapt
OmnepaTopbl CUMBOJIBHBIX BeIuUcIeHHH. O030p
CHMBOJIBHBIE N 11
5 BO3MOKHOCTEH MPOLIeccCopa CUMBOJIBHBIX
BBIYHCIICHUS

BblunciieHui B Mathcad.




Oo6paboTka 3arpy3ka gaHHBIX U3 (aiina. OyHKIUU -
6 |PKCIEpUMEHTANBHBIX  |Cryla’KUBaHMs, HHTEPIIOJISALIMH, PETPECCHH.
JTAHHBIX
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
®dopma
HanmeHnoBanue .
Ne asena Temaruka npakTU4eCKUX 3aHATUHN (CEMUHAPOB) TEKYLIETO
p KOHTPOJISI
1 2 3 4
WuTtepoeiic. Pabota ¢ mepeMeHHBIMHU, BEKTOPAMH U
1 |BBenenue B Mathcad pb P ’ p
MaTpuiaMu. OyHKIMH B BEIYUCICHUSX. I
2 |Fpaduxu [Toctpoenue u HacTpoiika rpadukoB. Obmactu
p orpeneneHus pyHKIUI Ha rpaduKax.
Pemenue
Pemenue ¢pusnyeckux 3aaad v anredpandeckux
3 |anreOpandeckux o IT
. YPaBHEHMH.
ypaBHEHU
Pemenue
Pemenue ¢pu3nyeckux 3agad ¢ IOMOUIBIO
4 |muddepeHnmanbHbIX N I1
. g depeHInaTbHBIX YPaBHEHHH
ypaBHEHU
5 CuMBoOIIBHBIE Omnepanuu ¢ anredpanyecKUMH BEIPRKEHUSIMH C o
BBIYHCIICHUS MIOMOIIIBIO CHMBOJIBHBIX BBIYMCIICHUH.
Oo6paboTka OTkpbITHE (DAMIOB C SKCIIEPUMEHTATBHBIMH
6 |[PKCepUMEHTaNbHBIX |JaHHBIMU. [locTpoenune rpaduxos I1
JTAHHBIX HKCHEPUMEHTAIBHBIX TAHHBIX M MX aHAJIN3.
2.3.3 JIaGopaTopHbIe 3aHATHS.
CormacHo y4eOHOMYy TUIaHy JaOopaTOpHbIE 3aHATHA IO JAHHOW JUCIMIUIMHE HE
IPEYCMOTPEHBI.

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcosoii
paboter (KP), pacuerno-rpadpuueckoro 3amanus (PI'3), manucanme pecdepara (P), acce (9),

kostokBuyM (K), rectuposanue (T) u T.x1.

2.3.4 IlpumepHasi TeMAaTHKA KypCOBBIX padoT (IIPOEKTOB)

CormacHo y4yeOHOMY TUIaHY KypCOBbIe paOOThI

IPEYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHON padoThl

00y4yarIMXCcs M0 TUCHUILIMHE (MOIYJIIO)

1o HaHHOﬁ JUCHUIIIIMHE HEC

[Tepeuensb yaeOHO-METOAMYECKOTO O0ECTICUCHUS TUCITUTLTUHBI

140 c.
https://e.lanbook.com/book/93331.

Ne Bux CPC N
T10 BBITTOJIHEHHIO CAMOCTOSATEIBHOM PaboThI
[TpopaboTtka .
1 | reoperuueckor Metoanyeckre peKOMEHJAIMKU 10 OpPraHHU3alUdU CaMOCTOATEIBHOM
pabotsl ctynento, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.
0 MaTepHaia
1. Bymenesa FO.1. Kak npaBuibHO Hanucath pedepaT, KypCcoBYIO U JTU-
IUIOMHYI0 pa0oThl: Y4ueOHoe mocobue s 6akanaBpoB [DIEKTPOHHBIN
2 Pedepar pecypc]: yueb. mocodbue — Dnektpos. naH. — M.: JlamkoB u K, 2016. —




2. KysueuoB W.H. PedepaTsl, KypcoBble W TUILUIOMHBIE pPaOOTHI.
MeToauka MOATOTOBKU U 0opMIIeHUS [ DNEKTPOHHBIN pecypc]: yueo.
nocobue — DnekTpoH. AaH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

Bouterxanuna A.O. JlenoBble U HayuHbI€ IPE3EHTALMU [ DJIEKTPOHHBIN

l?zgggizzﬁi pecypc]: yueOHoe mocobue — DnekTpoH. AaH. — M., bepnun: Jlupexr-
3| TPEEE | Memma, 2016.— 115 .
http://biblioclub.ru/index.php?page=book view_red&book id=446660
pedepata

Y4eOHO-MEeTOANYECKHE MaTepuaibl IS CaMOCTOSATENBHOW paboThl 00ydarommxcs M3
YyuCila UHBAJIUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) npenocraBisitoTcs
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCHIPUATHS HH()OPMAIIH:

JUist UL ¢ HapyLIICHUSIMU 3PEHHUSL:

— B I1€4aTHOM (hopMe YBEIMYCHHBIM HIPHUPTOM,

— B (hopMe AIIEKTPOHHOTO JJOKYMEHTA,

Jnist i1 ¢ HapyIIEHUsIMH CITyXa:

— B miedatHou (opme,

— B (popMe 2IEKTPOHHOTO JJOKYMEHTA.

JUist UL ¢ HapYIICHUSIMU OTIOPHO-/IBUTATEIBHOTO ammapara:

— B miedatHou (opme,

— B (popMe 2IEKTPOHHOTO JOKYMEHTA,

JlaHHBI TIepedYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yYarOIIMXCsl.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC BIIO no HanpaBieHHIO TOATOTOBKHU
UCTIONB3YIOTCS, P OCBOCHUM JTUCIUILUIMHBI B y9eOHOM MPOIECCE AKTHBHBIC M MHTEPAKTUBHBIC
(B3aumoielicTByoMIHE) (DOPMBI POBEICHUS 3aHATUIN, & IMEHHO:

- JIUCKYCCHU;

- pa300p KOHKPETHBIX CUTYAIH;

- HWHTEPAaKTUBHOE MYJIbTUMEIUHHOE COMPOBOKICHHE.

Briieo3HaueHHbple  00pa30BaTENbHBIE TEXHOJIOTHU AT A(()EKTHBHBIC PE3yNIbTATHI
OCBOCHHUS JUCHUIUIMHBI C TIO3WIMHA aKTyallM3allud COJICPXKAHUS TEMbl 3aHATHS, BBIPAOOTKH
MPOAYKTHBHOTO MBIIIJICHUS, TEPMUHOJIOTUIECKON TPAMOTHOCTH ¥ KOMIIETEHTHOCTH 00y4aeMOro
B AaCIEKTE COLMATbHO-HAMPABICHHOW MO3uIUK Oyaymiero OakaiaBpa, W MOTHBAIMH K
WHUIIMATHBHOMY H TBOPYECKOMY OCBOCHHIO Y4eOHOTO MaTepHuaia.

B cootBercTBuu ¢ TpedoBanusiMu GI'OC BIIO peanu3zaius KOMIETEHTHOCTHOTO T0/1X0/1a
peyCMaTPUBACT MIMPOKOE MCIOIH30BAHUE B YIEOHOM MPOIECCE AKTHUBHBIX M WHTEPAKTHBHBIX
¢dbopM mpoBeeHUs 3aHATHI (KOMITBIOTEPHBIC CHMYJISIIINH, pa300p KOHKPETHBIX CUTYallUid | T.1.)
B coueTtanuu c BHeayTUTOPHOI pabOTON OHU CO3AAIOT AOMOIHUTEIBHBIE YCIOBUS (POPMHUPOBAHUS
U pa3BUTUS TPeOyEeMBIX KOMIETCHIMA OOYYaroUIUXCs, IMOCKOJIbKY IO3BOJSIOT 00ECIeYHTh
AKTUBHOE B3aMMOJICHCTBHE BCEX YUACTBYIOIIUX B Mpoliecce 00ydeHus, BKIFoUYas PernoaBaTers.
OTH METO/ABI B HAMOOIBIIECH CTENEHH CIOCOOCTBYIOT JTUYHOCTHO-OPUECHTHPOBAHHOMY IMOAXO.Y
(oOyueHnue B corpyaHudectse). llpm 3TOM mpemnojaBaTeNb BBICTYIMAeT CKOpPEE B POJIA
opraHm3aTopa mporecca OOy4eHHs, JHaepa TPYIIbI, CO3AATENs YCIOBUHM IS TPOSBICHHUS
WHUIMATHBBI 00yJatOIIuXCsl.

[TpoBeneHue Bcex MPAKTHUECKUX 3aHATHH MPETyCMOTPEHO B Kiacce, CHAOKEHHOM BCEM
HEOOXOIMMBIM  O0OpYyZOBaHMEM U  KOMIbIOTepamMu A 3()(HEKTUBHOTO  BBITOJHEHHS
COOTBETCTBYIOIIUX Pa0OT.



Jns muu ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbSl ITPEAYCMOTPEHA OpraHU3aLMs
KOHCYJIBTAIIMM C UCIIOJb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. Ouenoqnme CpeacTBa AJd TEKYIIEero KOHTPOJIsA YCIIEBAEMOCTH U HpOMeH(yTOqHOﬁ
aTTeCTallui.

4.1 ®oHA OLEHOYHBIX CPEJICTB /JIsl IPOBe/IeHUsI IPOMEKYTOYHOMH aTTecTaluu.
4.1.1 Bonpocsl, BbIHOCHMBbIe Ha 3a4€T no aucuunianHe «Mathcad B ¢pusnmuecknx
pacderax» JJIs HanpasJjeHus: noarorosku: 03.03.02 ®usnka

1. C noMo1ibto KaKoro oIepaTopa MO>KHO BBIYMCIIUTh BbIpaKeHUE?
2. B xaxom nopsiake MathCad untepripetupyet 6oku?
3. Kak ompenenuts IUCKpEeTHBIE TEPEMEHHBIE C MPOU3BOJIBHBIM IIArOM U

1rarom, paBHbIM eI[I/IHI/II_[e?

4. Kak onpenenuts nepeMeHHYI0 C HHIACKCOM?

5. Kak 3amaercs mnaukanus ommoOok?

6. Kakwue Turibl 6710KOB UMEIOTCS B CHCTEME?

7. Kak 6710k MOXHO CIeTIaTh BUIUMBIMU?

8. UeM OTIUYAETCS YHCIOBOE M CHMBOJIBHOE TIPE0Opa30BaHUE BHIPAIKCHHIA?

9. Kakwue crioco0sl 3ajaHusl BEKTOPOB U MaTpuIl CymiecTByOT B MathCad?

10.  Kakas cucreMHas IepeMEeHHAs ONPeIeIseT HIKHIOK TPAHUITY UHICKCAIIUU
3JIEMEHTOB MaccuBa?

11. Kak oOpamarbcst K OTASIbEHOMY 3JIEMEHTY BeKTOpa?

12.  Kak oOpamarbcs K OTASIIEHOMY JIEMEHTY MaTpPHUIIbI?

13. Kak mpocMOTpeTh COIEpPKUMOE MacCHBa, OIPEAEICHHOIO0  4epe3

JUCKPETHBIN apryMeHT?
14.  Kak obpamarbscs K OTACTLHOMY CTOJIOILY MaTPHUITHI?

15.  Kakue cioco0Osl co3ganus MaccuBoB cyecTBytoT B MathCAD?

16.  Yro onpenenser nepemenHass ORIGIN?

17.  Kakue ¢ynkuuu BctpoeHsl B MathCAD ans onpeneneHus mapameTpoB
MaTpHILIbI?

18. Kakum oOpazoMm MOXKHO 00pa3oBaTh HOBYIO MAaTpuIly W3 YyKe
CYILIECTBYIOIINX?

19.  Kakue QpyHKUIUH MpeTHa3HAUEHBI 1JI51 COPTUPOBKU BEKTOPOB M MaTpHIL?

20.  IlepeuncinTe OCHOBHBIE MAaTPUUYHbBIE ONIEPATOPHI?

21.  Jlng yero npegHa3Ha4yeH ONEepaTop BEKTOpU3ALMU?

22. Kak BBIYMCINTE COOCTBEHHBIC YHCIIA U COOCTBEHHBIC BEKTOPHI MATPHIL?

23.  Kakue ciocoOsl 0TOOpaxeHHus MacCuBOB cymecTBytoT B MathCAD ?

24.  Kak 3anucarh KOMIUIEKCHOE YUCIIO?

25.  llepeuncinTe OCHOBHBIE MATPUUYHBIE PA3TIOKEHUS?

26.  Kak mocTpouTh MOJSPHBINA U IEKapTOBBIN rpaduku?

27. Kak nocTpoutb HECKOIBKO IpaMKOB B OJTHON CHCTEME KOOPIUHAT?

28.  Kak usmenuts macmrad rpaduxa?

29.  Kak onpenenuTs KOOPAWHATY TOUKU Ha rpaduxe?
30.  Kak noctpouts rucrorpamMmmy?

31.  Kak co3nats anumanmio B MathCad?

32.  Kakue cpenctBa UMEIOTCS Ui YIpaBJICHHUs OTOOpakeHUEM JIMHUHM Ha
rpaguxe?

33.  Kak HaxoauTCs Ha4aJbHOE MPHOIMKEHHE IS pEIICHUs YpaBHEHUS ?

34.  Kaxkue ¢yHKiuu ais pemieHus ogqHoro ypaBHenus B MathCad Bel 3HaeTe?
B uem ux otnuumne?

35. HasoBure ¢yHkimm ans pemeHus cucrteM ypaBHeHwid B MathCad u
0COOEHHOCTH UX MPUMEHEHHUS.



36.  Onwmmmrte CTPYKTYpy 0JIOKa pelIeHHs ypaBHEHUI.

37.  Kakoil 3HaK paBeHCTBA UCIIOJIb3YETCs B OJIOKE peleHus?

38.  JlaiiTe cpaBHUTENBHYIO XapakTepucTuKy QpyHkuusm Find u Minerr.

39.  Kak pemaTb MaTpU4HbIE YPAaBHEHUS?

40.  Jlns gero ucnomnb3yeTcs oneparop Solve?

41.  Kaxum 00pa3oM MOXKHO BEIYUCIHTE Tpeaen B MathCAD?

42.  HazoBuTte ciocoObI BBITOJHEHHUS CUMBOJIBHBIX ornepanuii B MathCAD.

43.  KaxoBbl 0cobeHHOCTH CUMBOJIbHOTO BhruucieHust B MathCAD?

44.  Kakue ciocoObl CHMBOJIBHBIX BBIYUCICHUH cymecTByoT B MathCAD?

45.  Kak yCTaHOBUTbH CTHJIb BBIBOJUMOIO CUMBOJIBHOI'O PELIEHUS?

46.  CdopmynupyiiTe mpaBuia 00pabOTKH YMCET CHUMBOJIBHBIM IPOLIECCOPOM?

47.  I'le HaxoIUTCS CUMBOJIbHAS MTaHEb UHCTPYMEHTOB?

48.  Kaxue komaHbI BKIIO4aeT MeHIO0 Symbolics?

49.  Kak MOXHO BBITNIOJIHUTH 3aMeHy nepeMeHHoi B MathCAD?

50.  Kak CUMBOJIBHO pEIINTh YPAaBHEHUE U HEPABEHCTBO?

51. Kak MOXHO pa3ioXHUTh Ha MPOCTEHUIINE APOOH CIOKHOE BBIPAKECHUE
MathCAD?

52. Kakne CcuUMBOJIBHBIE 3HAaKM PAaBEHCTBA PACIOJOKEHBI HAa CUMBOJIBHOU
nasenu?

53. Yro Takoe OJ1Y?
54. OV xakux tunos pemraer MathCAD?

55. W3 kakux 4yacteil COCTOMT BRIYUCIUTENbHBIN 010K given-Odesolve?

56.  Kakxum oOpazom mpu pemienun cuctrembl OJ[Y MOXHO BBIOpaTh METON
peeHus?

57.  Kakue ¢(yHKIMHM TpeaHa3Ha4YeHbl i pemeHus auddQepeHnnanbHbIX
YpaBHEHUU U UX CUCTEM?

58.  Kakue napameTrpbl HEOOX0AUMO 33aTh JUIs petieHus auddepeHnanTbHbIX

YpaBHEHUH U UX CUCTEM?
59. Kak mnpounrerpupoBath AuddepeHIHanbHOe  ypaBHEHHE  IIEpBOTO
nopska?

60.  Kakwue napameTpbl HEOOX0AUMO 33AaTh JUIS petieHus auddepeHnanTbHbIX
ypaBHEHHUH n nopska?

61.  Kakas cucrema Ha3bIBaeTCs KECTKOM?

62. Kakue QyHKIMM HCHONB3YIOT Uil  pEIICHHS JKeCTKOH  CHCTEMBI
Qg QepeHIMaIbHbIX ypaBHEHUN?

63.  Kakoe ominune B HanmucaHUK (GYHKUUN U PEIICHUS TOJIBKO B KOHEYHOM
TOYKeE?

64.  Kakue BbIIEISIIOT TUIIBI YPABHEHUH B YACTHBIX IPOU3BOIHBIX?

65. C mnomomplo Kakux (YHKIME pemIaloTcss YpaBHEHHMS B  YACTHBIX
IIPOU3BOJIHBIX?

66.  Kakue cymiecTByIOT CIIOCOOBI AlMPOKCUMAITUH ONBITHBIX JTaHHBIX?

67. Kakas ¢pyHKuus HCTionp3yeTcs A TUHEWHOM UHTEPIIOISINN?

68.  Jlns yero ucnonb3yercs CIUIaH-UHTEPHOALM?

69.  Kakas QyHKUIHUS UCIIONB3YeTCs sl CIUTaiH-MHTEPIOISLIUN?

70. B gem oTinune B-crimaiiH-uHTEPHOISIUN OT OOBIYHOM HHTEPIOSALIN?

71. Kakas ¢pyHKuus ucrons3yercs s CIuIaiH-MHTePHOISIUN?

72.  Uro Takoe JIMHEWHOE MpeIcKa3zaHue?

73.  Kak omnpenenuTb y3ibl, 4€pe3 KOTOPbIE MPOXOJIUT IOBEPXHOCTb, IPHU
JBYXMEPHOH CIUTaiH-UHTEPIOIALNN?

74.  Kak noctpouts rpapuk moBepxHOCTH?

75.  Kakumu pyHKImsiMu peanusyercst onHoMmepHas perpeccust B MathCAD?

76.  Kakumu QyHKIUSIMH TPOU3BOJUTCS IBYXMEPHAsE HHTEPHOJISALUS?
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77.  Homyckaet 11 MathCAD mHOromMepHyto perpeccuto?

78. B Kakux ciy4asx NPpUMEHSIOT 0000IIEHHYIO PErPECcCHIO U Kakue PyHKIUU
HCIOJIB3YIOT IIPU 3TOM?

79.  Kakue B MathCAD npumenstorcst GyHKINU CTIIQXKUBAHUSA?

80.  Ilepeuncnure HyHKIMH AUCKPETHOTO MpeodpazoBanus Dypne?

81. B kakux ciydasx ucnonb3yrot ifft u fft, a B kakux cfft u icft?

OreHOYHBIC CpPEJCTBA IS WHBAIUAOB W JHUI] C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pPOBbSI BEIOMPAIOTCS C YIETOM UX WHIAMBUAYATBHBIX MICUXO(PH3NIECKIX OCOOCHHOCTEH.

— MpU HEOOXOIUMOCTH HHBAIIUIAM U JIUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS
MPEIOCTABIISICTCS JOMOTHUTEIILHOE BpEeMsI JUIsI TOJATOTOBKH OTBETA HA 3a4€Te;

— NP MPOBEJCHUU TPOIICAYPHI OIICHUBAHUS PE3YJIHTATOB OOYUCHHSI MHBAJIUIOB U JIHII C
OTPaHHYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI MPEAYCMATPUBACTCS HCIIOJIB30BAHHE TEXHUYECKHX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIUBUIYaTbHBIMUA OCOOCHHOCTSIMU;

— MIPU HEOOXOAMMOCTH IS O0YUAIOIINXCS ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBSI
U UWHBAJIWJIOB IMpOLEypa OICHUBAHHUS PE3YyIbTaTOB OOYYCHHS 1O JUCIHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Tpouienypa olleHUBaHUSI PE3yJIbTATOB OOYYCHHS] MHBAIUIOB U JIMI[ C OTPAaHHYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSl 10 JUCHHIUIMHE (MOIYJIO) TMPEAyCMaTPHBACT MPEAOCTABICHHUE
uHpopMalu B QopMmax, aTanTHPOBAHHBIX K OTPAaHUYCHHUSM HX 3J0POBbSI M BOCIPHUSATHUS
uH(pOpMAaIHH:

J1Jis TH11 ¢ HAPYTICHUSIMU 3PECHUS:

— B I1€4aTHOM (hopMe YBEIMYCHHBIM HIPHUPTOM,

— B (hopme 2IIEKTPOHHOTO JOKYMEHTA.

JUJis U1 ¢ HApYIICHUSIMH CITyXa:

— B miedatHou (opme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

J1J1s U1 ¢ HAPYIIEHUSIMU OTIOPHO-/IBUTATEIILHOTO arapara;

— B miedatHou opme,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHh MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJarOIIHIXCsl.

5. IlepevyeHb OCHOBHOI1 M I0MOJIHUTEIbHON YU4eOHOI JTUTEpPaTypPhl, HEOOXOTMMO 1JIs
OCBOEHHUS TUCHMILINHBI (MOYJIs1).

5.1 OcHoBHas1 TUTEepaTypa:

1. I'ymepoB, A. M. Ilaker Mathcad: Teopusi m mpakTuka [DIEKTPOHHBIN
pecypc]. U.1 / I'ymepoB A. M., XonogHoB B. A. - Kazanp: ®on, 2013. - 112 c. -
https://biblioclub.ru/index.php?page=book&id=258795.

2. [Noxapckas, I'. 1. MATHCAD 14: OcHoBHblE CEpPBUCHI M TEXHOJIOTUU
[Dnextponnsrii pecype] / IMoxkapckas I'. WM., Hazapos JI. M. - M.: HanmoHanbHbIit
OtxkpsiTeiil YHuBepcuretr « IHTYUT», 2016. - 139 c.

https://biblioclub.ru/index.php?page=book&id=429120.

3. WNurepakTuBHble cucteMbl Scilab, Matlab, Mathcad [DnexTponHsiii pecypc] :
yueOHoe mocobme / WU. E. Ilnemmnuckas, A. H. Turos, E. P. bagepraunosa, C. U. [lyeB ;
MunuctepctBo oOpasoBanusi u Hayku Poccum, denepanbHOe TOCyAapCTBEHHOE OIOKETHOE
o0Opa3oBaTelbHOE YYpEeXKJACHHUE BhHICIIErOo MpodeccHoHansHOro oOpaszoBanus «KazaHckwii
HallMOHAJIbHBIM HMCCIEA0BATEIIbCKUN TEXHOJOIMYeCKnil yHuBepcuret». - Kazanp : U3a-BO
KHUTY, 2014. - 195 c.
https://biblioclub.ru/index.php?page=book red&id=428781&sr=1.
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I[JISI OCBOCHUA NUCHUTIIIMHBI MHBAJIMJAMHU U JIMIIAMU C OTPaHUYCHHBIMHA BO3MOXKXHOCTIMU
3A0POBbA UMCIOTCA U3JaHHA B 3JICKTPOHHOM BHU/IC B 3JICKTpOHHO-6PI6JII/IOTe‘-IHBIX CUCTCMaAx

5.2 JlonotHuTEIbHAS JINTEPaTypa:
1. Maxkapos, Esrennii I'eopruesny. Mmxenepusie pacuetsl B Mathcad
14 [Texct]/ E. Maxkapos. - CII0. [u ap.] : [Tutep, 2007. - 591 c. : un. - [lpunaraercs
[1] CD-ROM. - ISBN 9785911803483.
2. Pemenne 3amau mo kxypcy oOmed ¢usuku [Teker] : yueOGHOE
nocoOue Juis cTy1eHTOB By30B / mox pea. H. M. Porauesa. - U3n. 2-e., ucmp. - CII0.
[t nmp.] : Jlaws, 2008. - 304 c. : wn - (YueOHuku mns By3oB. CrnenmanbHas
aureparypa). - bubmmorp.: ¢. 297. - ISBN 9785811408559
3. CagenbeB, Uropr BrnamumupoBmu. Kypc obmeit ¢usuku [Tekcr] : yuebHOE
nocoOue s cryaeHToB By30B : [B 3-x T.] . T. 1 : Mexanuka. MonekynsipHas ¢usuka / 1. B.
Cagenbes. - 13a. 6-¢, crep. - CIIO0. [u ap.] : Jlans , 2006. - 432 c. : un. - (Knaccuyeckas yueOHas
mutepatypa mo ¢Qusuke) (YueOnuku ans By3oB. CrnernumanbHas mureparypa) (Jlydmmme
kjaccuueckue yueoHukn). - ISBN 5811406290. - ISBN 5811406304.

6. Ilepeuenp pecypcoB  HHPOPMANHOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTH
«AHTEepHET», HEOOXOTUMBIX JIJISI OCBOECHHS JUCIUILIUHBI (MOTYJIs1).

1. https://e.lanbook.com — DnekrpoHHas 6ubaroTeYHAs cUcTeMa u3iarenbcTa "Jlanp"

2. http://www.biblio-online.ru/ — DnexTponHas Oubnuoreunas cucrema "FOpant"

3. http://www.elibrary.ru/ — Hayunas snextponHas bubmmorexa (HOb)

4. https://scholar.google.ru — Axagemus Google

5. https://www.scopus.com — ba3a gaHHbIX Scopus

6. https://www.webotknowledge.com — baza nanasix Web of Science

7. Meroauyeckue YyKa3aHMsl [JJsi OOYYAIOIIMXCH 10 OCBOCHHIO JHCHUILIUHBI
(Mmony.Js).

K cnenuanucram pa3nnyHbIX oOJacTedl 3HAHWM B HACTOSIIEE BpPEMS HPEIbSBISCTCS
HIMPOKUHN nepeueHb TpeOoBaHuM. OJHO M3 BaXKHEMIIMX — 3TO HAJIMYME YMEHMSI M HaBbIKa
CaMOCTOSITEJIBHOIO IIOUCKA 3HAHWM B PA3JIMYHBIX MCTOYHUKAX, UX CUCTEMAaTHU3alUs U OLICHKA B
KOHTEKCTE pelaeMon 3a1a4u.

CtpykTypa yuyeOHOro Kypca HamnpaBjieHa Ha pa3BUTHE Y CTY/AEHTA JAHHOW CIIOCOOHOCTH.
OjHaKo pemIaIly0 poiib B 3TOM UIPaeT CaMOCTOATENbHAs padoTa CTYACHTAa M OCO3HAHHOE
Y4acTHE B JICKIUOHHBIX U IPAKTUYECKUX 3aHATHSIX.

PexomeHayeTcsi TOCTPOUTH CaMOCTOSITENbHYIO pPadOTy TakuM o00pa3oM, 4YTOOBI OHa
BKJIIOYAJIA:

- U3yYCHHUE KOHCIIEKTAa JIEKIIUU B TOT XK€ JI€Hb, I10CJIE JICKLUU;

- U3yYCHHUE KOHCIIEKTA JICKIIVH 3a JICHb [IEPE]] CIIEAYIOIIEH JICKIIUEH;
- W3y4YEHHUE TEOPETHUYECKOro MaTepHasa o y4eOHUKY U KOHCIIEKTY;
- TOJATOTOBKY K IPAKTUYECKOMY 3aHATHIO.

1 noHMMaHus MaTepualla U KadyeCTBEHHOI'O €ro yCBOCHUS DPEKOMEHIYETCs Takas
IIOCJIEI0BATEIbHOCTD ICUCTBUN:

1. [Mocne mpocnymuBaHus JEKIUH U OKOHYAHHS Y4eOHBIX 3aHSATHHA, IPU MOJITOTOBKE K
3aHATUSAM CIEIYIOUIETO JHS, HY>)KHO CHadaja MpOCMOTpPEeTh U 00yMaTh TEKCT MPOCITYIIAHHOM
JIEKLUU.

2. IIpu noAroToBKE K HOBOM JIEKIIMM IPOCMOTPETH TEKCT IPEABITyILEH JIEKIIUU, TOyMaTh
0 TOM, KaKasi MOKET ObITh TEMa CJIEIyIOIIEH JIEKIMH.

3. B Teuenme Henenu BbIOpaTh Bpemsi A pabOTBI C JIMTEPATYpod M HMHTEPHET-
VUCTOYHHMKAMH 110 TEME.
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4. Tlpm TNOATOTOBKE K NPAKTUYECKUM 3aHATHSAM, HEOOXOIMMO CHayaja MpOYUTaTh
OCHOBHBIE IOHATHS U MOAXOABI 10 TEME JAOMAIIHEro 3ajgaHus. [Ipy BBINOIHEHUN yIPAKHEHUS
WIM 33J1a4M HY>KHO CHauaJja MOHSTh, YTO TpedyeTcs B 3ajauye, KAKOH TEOPETUUYECKUI MaTepual
HY>KHO UCIIOJIb30BaTh, HAMETUTS IIJIaH PELICHUS 3a0a4H.

JloTONHUTENBHO K H3YYEHHMIO KOHCIEKTOB JIEKIUM HEOOXOJUMO IOJIb30BaThCs
yueObHukoM. Kpome «3ayumBaHus» MaTepuaia, O4YeHb BaXXHO JOOHMTHCS COCTOSHUS MOHUMAaHHS
U3y4aeMbIX TeM IUCUUIUIMHBL. C 3TOH LENbI0 PEKOMEHIYETCS IOCEe HU3YUYEHHUs O4EepEeaHOI0
naparpada BBIIIOTHUTh HECKOJIBKO YITPAKHEHUN HAa JTAaHHYIO TEMY.

B ocBoeHuM NMCUMIUIMHBI MHBAIUAAMU U JULAMU C OTPAHUYECHHBIMA BO3MOYKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYCHHWE HMMEET HHIUBHAyalbHas ydeOHas pabora (KOHCYIbTallUU) —
JIOTIOJTHUTEIBHOE Pa3bsICHEHNE Y4eOHOT0 MaTepHara.

WNupuBuayanbHble KOHCYJIBTAIMM 10 TPEIMETY SBISIOTCA BaXHBIM  (DakTopom,
CHOCOOCTBYIOLIMM MHAWBUIAYAIN3aLNU OOYUYEHHUS U YCTAaHOBJICHUIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy IMpernojaBaTesieM U OOy4aromMMCs HWHBAJIWAOM WM JIMIOM C OTrpaHHMYCHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI.

8. Ilepeuenb MH(POPMALMOHHBIX TEXHOJIOTHH, HCIO0JIb3yEeMBbIX NP OCYIIECTBJICHUH
0o0pa3oBaTeIbHOIO NMpolecca Mo AMCHUIINHE (MOAYJII0).

8.1 IlepeuyeHb MH(POPMALMOHHBIX TEXHOJIOTHH.

1. IlpoBepka nOMalIHUX 3aJaHUN U KOHCYJIbTHPOBAHUE IOCPEICTBOM DIIEKTPOHHOM
IIOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 IPOTPAMMHOI0 O0ecIeYeHus.
1. Onepanmonnas cucrema Windows.
2. Cucrema kommnbloTepHoii anredpsr Mathcad.

9. MarepuajibHO-TeXHMYecKass  0a3a, HeoOxoauMasi
00pa3oBaTe/ILHOIO NMpPoIecca Mo JMCUUILIUHE (MOIYJII0)

AJIsA OCYLICCTBJICHUSA

No Bz pabor MarepuanbHO-TEXHHUYECKOE 0OecreueHre TUCIUTUINHBI
(MOJyJIs) ¥ OCHAIIIEHHOCTh
1.| 3aHATHS TEKIMOHHOTO | Y4ueOHas ayIUTOpUs AJIs IPOBEICHHS 3aHATUH JIEKIIUOHHOTO
THUIA tuna ayj. 148C, 132C ocHauleHHas Ipe3eHTaMOHHOM
TEXHUKOU (IIPOEKTOp, 3KpaH, HOYTOYK) U COOTBETCTBYIOLUM
nporpaMMHbIM oOecriederneM (I10)
2.| 3aHATUS CEMHHAPCKOTO | YueOHas ayUTOpHUs AJISl IPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIA tuna aya. 132C
3.| I'pynmoBsie Aynuropus Ne 209C
(MHIMBUTyaJIbHBIC)
KOHCYJIbTAITH
4. Texyuuii KOHTPOJb, Aynuropus Ne 209C
IPOMEKYTOUHAs
aTTecTalys
5.| CamocrosgTenpHas Kabuner nns camocrositensHoi paboTst 208C, 204C, 205C
pabota OCHAILICHHBIN KOMITBIOTEPHOU TEXHUKON C BO3MOXKXHOCTBIO
NOAKIIYEHUS K ceTH «HTEpHEeT», IPOrpaMMOi SKPaHHOTO
YBEJIMYEHUS 1 00€CTIeUeHHBIN JI0CTYIIOM B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCHUTETA.
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