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1 Henu u 3a1a4m u3ydeHus AUCHUITHHBI (MOXYJIA).

1.1 Leab ocBoeHUs! TUCUUIJIMHBI.

VYuebnas nucrmruinHa «Mathcad B ¢u3mueckux pacyeTax» CTaBUT CBOCH LENBIO
dbopMupoBaHUe M BBHIPAOOTKY y CTYJCHTOB KOMIICTCHIIMH, BKJIIOYAIOIINX 3HAHHS, YMCHHUS W
HaBBIKH, CBSI3aHHBIC C UCTIOIH30BAHUEM CHCTEMbI KOMIIbIOTEpHOU anreOpsl Mathcad mnst perenus
¢u3nueckux 3aga4, 00pabOTKM M aHAIN3A SKCTIEPUMEHTAIBHBIX JIAHHBIX.

1.2 3agauu TUCHUILINHEIL.
OCHOBHBIE 33124y TUCHUIUIMHBIL:
- U3y4uTh (YHKUMOHAT M  BO3MOXKHOCTH, IPEIOCTaBJsieMble
cHCTEeMOW KOMITbIOTEepHOH anredpsl Mathcad st pemenns puzndeckux 3aaad;
- U3Y4YUTb OCOOEHHOCTH MPAKTUYECKOTO0 NMPUMEHEHMSI YHMCIECHHBIX
METOIOB P pacueTe (PU3MUECKUX 3a1ad;
- MOJIYYUTh YMEHUS U HABBIKH PEIICHUS Pa3TUYHBIX MATEMaTHUECKUX
YpaBHECHHIA, TOCTPOCHHS KOMIBIOTEPHBIX Mojeled u o00paboTKu, aHaiIM3a
HKCIEPUMEHTAIBHBIX JaHHBIX cpeacTBamMu Mathcad.

1.3 Mecto aucuMnimHbl (MOAYJ1s1) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Jucunnmna «Mathcad B ¢pu3ndeckux pacueTax» OTHOCUTCS K BapuaTUBHOM yactu bioka
1 «Iucuumauabl (MOTyTH )» y4eOHOTO TUIaHa.

JlucumiimHa JIOTUYECKH M COAEPKATEIbHO-METOJANYECKN CBS3aHA C JAUCLUIUIMHAMM
«Mexanukay, «MonekynsapHas ¢uszuka», «Mexanuka», «Auddepenunanbupie, UHTErpaIbHbIE
YpaBHEHHS M BapHAlLMOHHOE HCYMCIEHUE», «YHCIEHHbIE METOAbl U MaTeMaTU4eCKOe
moaenupoBanue», «MHpopmatnkay, «MaremaTnueckuil aHanmu3». B pesynbrate H3ydeHHS
JUCLUIUIMHBI CTYJIEHTBI JOJDKHBI TOYYUTh 3HAHUS, UMEIOLINE KaK CAMOCTOATEIbHOE 3HaYEHHE B
JanpHemei npodeccuoHalbHON AEITEeNbHOCTH, TaK U o0ecrieunBaromye GopMUPOBAHUE psla
KOMITETEHIIN, YKa3aHHBIX B Y4eOHOM IUIaHE TUCIMILIHHBI.

1.4 IlepedeHb IVIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHS MO JMCHUILIUHE (MOYII0),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeIbHOI IPOrPaMMBI.

W3ydenue naHHO#N yueOHON AMCIUILTMHBI HAIIPaBJIECHO Ha (popMUpOBaHHUE y 00YyJaIOLIHXCS
CIEAYIOIUX KOMIECTCHIIUMN:

No WNunekc Coneprxanue B pesynbraTe n3yueHus ya4eOHOM TUCITUTUINHEI
I 1; KOMIIET | KOMIICTEeHIUH (WIIn 00yyYaromuecs T0HKHBI

| eHmuu e€ JacTu) 3HATDL yMeTh BJAeTh
CHOCOOHOCTBIO (GYHKIIMOHAT U | KCIIOJIb30BaTh | METOJIaMU
UCIIOJIb30BATh BO3MOXXHOCTH, | METOJbI pelieHus
CBOOOIHOE BIIAJICHUE | IPEIOCTABIISC | YUCIICHHBIX pa3IMYHBIX
npo(hecCHOHANBHO- | MBIE CUCTEMOW | BBIYMCICHUHN MaTEMATUYECKUX
npoQUINPOBAHHBIM | KOMIBIOTEPHO | JUIS pEHICHHUS | YPaBHEHHIA,
U 3HaHWSAMH B | i anreOpsl (UBHYECKUX U | IOCTPOCHUS
obnactu Mathcad nns HKCIEPUMEHTA | KOMIIBIOTEPHBIX

1 OIIK-5 | KOMIBbIOTEPHBIX peleHus JILHBIX 3aJ1a4 MoJieIed U

TEXHOJIOTHi st | PU3UUECKUX 00paboTku,
peleHus 3amay | 3a7a4 aHaJm3a
npohecCHoHABLHOM IKCIIEPUMEHTAILH
JESITEIIBHOCTH, B TOM BIX JIAHHBIX
YHCIie HAXOSIIUXCS CpelcTBaMu
3a npeenamMu Mathcad
HATPaBIEHHOCTH




No WNunekc Conepxanue B pesynbraTe n3yueHus ya4eOHOM TUCITUTUIAHEI
H.l;. KOMIIET | KOMIIETCHIUH (U 00y4aromuecs JOJKHBI
CHIIUU e€ yacTn) 3HATh yMeThb BJ1aJ1eTh

TOTOBHOCTBIO MPUHIUITBL IPUMEHSTh HaBBIKaMU
OPUMEHSTh Ha | IOCTPOCHUS MaTeMaTH4yecK | aHaju3a
NPaKTHKE (GU3NUECKUX U | Me METOJbI MIPEIMETHOM
npodeccuOHAIbHBIE | MATEeMaTHYECK | IS o0nactu 1

2 IIK-3 | 3HaHMs TeOpUHM W | UX MOJEICH KOPPEKTHOI (bopMyIHpPOBKH
METOJI0B 00paboTKn AHATTUTUYECKOTO
dusnueckux UCCIIEyeMbIX | ONMUCAHUS
UCCIICIOBaHUN NPOIECCOB U | MOACTUPYEMOTO

SIBJIEHUI SIBJICHUS

CIIOCOOHOCTBIO OTPaHUYEHUS U | IPUMEHSTh HABBIKOM
M0JIb30BATHCS MOTPEIIHOCTH | HMPOTPaMMHBIE | (POPMYITMPOBKH
COBPEMEHHBIMU PUMEHEHHUS cpeacrtsa e 1
METOAAMHU YHUCICHHBIX BU3yaJIM3allUN | TOCTAHOBKU
00paboTKH, aHANIK3a | METOAOB MPU pe3ybTaToB 3a71auu

3 IIK-5 |u CHUHTE3a | pELICHUU pacy€ToB U UCCIIEI0BAHUS
dusnueckoit HayYHBIX U3MEPECHUN B
uHbOpMaIUU B | 3a7a4 paMKax
u30paHHON 00sacTH HAYYHBIX
buznuecKux uccaea0BaHuN
UCCIIE0BAaHUN

2. CTpyKTypa H coep:KaHue TUCHUIINHBI.
2.1 PacnipeaesieHne TPy10€MKOCTH JMCIHUILIMHBI 110 BUAAM padoT.

OO6mast TpyA0EMKOCTh JAUCIUIUIMHBI COCTaBISET

3  3au4. en.

(_108 4acoB), ux

acTmpe/IeICHHe TI0 BUJIaM paboT NpeJICTaBICHO B Tabnwuie (02 cmydenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpsl
4acoB (uacer)
5
KounraktHas paGora, B TOM 4ucJie: 68,3 68,3
AyauTOpHBbIE 3aHATHA (BCEro): 68 68
3aHATHA JEKIUOHHOTO TUIIA 34 34
JlabopaTopHbIe 3aHITHS - -
3aHATHSA CEMUHAPCKOI0 THIMA (CEMUHApHI, 34 34
IPAKTUYECKHUE 3aHATHUSA)
HNnas xonTakTHas padora: 20,3 20,3
KonTpons camocrositensHoi padotsl (KCP) 20 20
IIpomexyrounas arrecrauus (MIKP) 0,3 0,3
CamocrosiTesibHasi padoTa, B TOM YHcJIe: 20 20
Kypcosas padora - -
[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTeprana 20 20
BrinonHenne nHANBUYaIbHBIX 331aHUH (ITOJrOTOBKA
COOOILIEHUH, TPE3ECHTALIHI) ) )
Pedepar - -
[MonroroBka K TeKyuiemy KOHTPOIIIO - -
KountpoJs: 35,7 35,7
ITogroroBka K 3K3aMeHy - -
OO0mas Tpy10eMKOCTh | uac. 144 144




B TOM Y KOHTaAKTHAasd

OM HHCE KO 52,2 52,2
padora
3a4. el. 4 4

2.2 CTpyKTypa IMCHUIIHHBI:
Pacnpenenenue BuoB yueOHON pabOTHI M MX TPYJOEMKOCTH IO pa3JieaM AUCIUTUINHBL.

Paznensl nucimninueel, n3ydaemsie B___ S

ceMectpe (011 barkanaspoe ODO)

KomanuecTBo yacoB
AynutopHas Breayur

Ne HaumenoBanue paznenos Beero paGora ;56};?3

J I13 JP | CPC
1 2 3 4 5 6 7
1|BBenenne B Mathcad 25 5 0 5 5
2|I'padukn 50 5 0 5 2
3|Pemienue anredbpanyeckux ypaBHEHHM 20 5 0 5 3
4|Pemenne nuddepeHranbHbIX YpaBHEHUH 20 5 0 5 5
5|CuUMBOIbHBIE BEIYUCIICHUS 25 5 0 9 3
6/006paboTKa IKCIIEPUMEHTATIBHBIX JaHHBIX 4 9 0 5 2
Hmoeo no oucyuniune: 144 34 0 34 20

[Mpumeuanue: JI — nexmuu, 13 — mpakTudeckue 3aHstus / cemuHapsl, JIP — maGopaTopHbie
sansitust, CPC — camocrositenbHas paboTa cTyneHTa

2.3 Conepxxanue pa3ieioB IMCUUILINHBI:
2.3.1 3aHATHSA JeKIIMOHHOI0 THIA.

®opmMma
HaunmenoBanue
Ne Coneprxanue pasnena TEKYIETO
paszznena
KOHTPOJIS
1 2 3 4
O0630p Bo3MoxkHOCTEH. Onpenenenust. Pexumbl
N Brinosnnenue
BbIHcIeHU. OCHOBHBIC ONEPATOPHI.
1 |Beenenne B Mathcad MPaKTUYECKUE

IIepemenHsble. Bextopsl 1 maTpuisl. OyHKIUU.
Y4ér pasmepHOCTEN IIpU pacuérax

3amanuii (1)

ITocTpoeHne NByMEpHBIX JEKAPTOBBIX U

2 [I'paduku noJsIpHBIX rpadukoB. TpexmepHbie rpaduk. II
[TocTpoeHne TpexMepHbIX TpaGuKOB PYHKINH.
p Hcnonp3oBanue QyHKIUHN root. YpaBHEHUS C
elIeHNE
IIEpEMEHHBIMU NTapameTpamu. Pemenue cucrtem II
3 |anreOpanyecKkux .
o ypaBHeHUH. [IpubnukenHoe peuieHue.
ypaBHEHHI .
HccnenoBanue GyHKINN HAa SKCTPEMYM.
Brraucnurensneiii 6ok Given-Odesolve.
Pewenne
Pemenne O/1Y ¢ HayaJlbHBIMU U FPaHUYHBIMU I
4 |muddepeHnnanbHbIX
ypaBHeHwii ycnoBusiMu. OJ1Y, 3anannble HessBHO. Cuctema
OLY. ®ynkuum rkfixed, rkadapt
OmnepaTopbl CUMBOJIBHBIX BbIuncieHuil. O630p
CUMBOJIBHBIC . 11
5 BO3MO>KHOCTEH ITpolieccopa CUMBOJIBHBIX
BBIYUCIICHUS

BblunciieHuii B Mathcad.




Ob6paboTtka 3arpy3ka gaHHBIX U3 (aiina. OyHKIUU 0
6 |PKCIIEpUMEHTANIBHBIX  |CryIa)KUBaHMs, HHTEPIOJIAIIHI, PETPECCHH.
JTAHHBIX
2.3.2 3aHATHSA CEMHHAPCKOI'0 THIIA.
dopma
HanmenoBanue .
Ne a3nena Temaruka npakTU4ECKUX 3aHATUHN (CEMUHAPOB) TEKYILEro
p KOHTPOJIS
1 2 3 4
WuTtepoeiic. Pabota ¢ mepeMeHHBIMU, BEKTOPAMH U
1 |BBenenue B Mathcad pb p ’ P
MaTpuiaMu. OyHKIMY B BEIYUCICHUSX. I
2 Fpaduxn IToctpoenue u HacTpoiika rpapukos. OdmacTu
p ornpeneneHus pyHKIM Ha rpaduKax.
Pewenne
Pemenne pusznueckux 3aaay u anredpandeckux
3 |anreOpanueckux o I1
. YpaBHEHHUH.
ypaBHEHUN
Pewenne
Pemenne pusznyeckux 3aaay ¢ TOMOIIBIO
4 |muddepeHInaTbHBIX . I1
. g depeHIaTbHBIX YPaBHEHUN
ypaBHEHUN
5 CumMBOJIBHBIE Omnepanuu ¢ anredpanyecKuMH BBIPAKCHUSIMH C o
BBIYUCIICHUS MOMOIIIBIO CHMBOJIBHBIX BBIYUCICHUH.
Ob6paboTtka OTkpbITHE (ANIOB C IKCIIEPUMEHTAIHHBIMU
6 |[PKCHepUMEeHTaNbHBIX |JaHHBIMU. [locTpoenune rpaduxos I1
JTAHHBIX HKCHEPUMEHTAIBHBIX JaHHBIX U UX aHAJIN3.
2.3.3 JIaGopaTopHbIe 3aHATHS.
CormacHo y4eOHOMY TUIaHy JaOoOpaTOpHbIE 3aHATHA IO JAHHOW JUCIMIUIMHE HE
IIPEyCMOTPEHBI.

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro mnpoekra (KII), kypcosoii
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), manucanme pecdepara (P), acce (D),

xoitokBuyM (K), recruposanue (T) u 1.1.

2.3.4 IlpumepHasi TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)

CormacHo y4yeOHOMY TUIaHY KypcOBbIe pabOThI

PEIYyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecTedeHusl AJIsl CAMOCTOSITeIbLHOI PadoThI

00y4yaIMXCs M0 JTUCHUILIMHE (MOYJII0)

1o HaHHOﬁ JUCHUIIIIMHE HEC

[TepeueHsb yueOHO-METOAMYECKOTO OOSCIICUCHUS TUCIIUTLITHBI

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

Ne Bux CPC N
T10 BBITIOJIHEHHIO CAMOCTOSTEIBHOM paboThI
[IpopaboTka .
1| reopermeckor Metoanyeckre peKOMEHIAIMH M0 OPTaHU3alUN CaMOCTOSTEIBHOMN
pabotel ctynento, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.
0 MaTepHaia
1. Bymenesa FO.1. Kak npaBuibHO Hanucathb pedepaT, KypCOoBYIO U JTU-
IUIOMHYI0 pa0oThl: Y4ueOHoe mocobue s 6akanaBpoB [DIEKTPOHHBIN
2 Pedepar pecypc]: yueb. mocodbue — Dnekrpos. naH. — M.: JlamkoB u K, 2016. —




2. KysnenoB U.H. Pedepatsl, KypcoBble U JUIUIOMHBIE pabOTHI.
MeToauka OArOTOBKU U OpopMIICHHS [ DNEKTPOHHBIN pecypc]: yueO.
nocobue — DnextpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

Bouterxanuna A.O. JlenoBble U HayyHbIE IPE3EHTALMU [ DJIEKTPOHHBIN

IT
. Zgggzzzii pecypc]: yueOHoe mocobue — DnekTpoH. AaH. — M., bepnun: Jlupext-
3| TP | Mema, 2016~ 115 c.
http://biblioclub.ru/index.php?page=book view_red&book id=446660
pedepara

Y4eOHO-MEeTOANYECKHE MaTepuaibl IS CaMOCTOSATENBHOW paboThl 00ydarommxcs M3
YyuCila MTHBAJIUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10poBbs (OB3) npenocraBisitoTcs
B opMax, aJanTUPOBAHHBIX K OTPAHUYEHUSAM HX 3/10POBbS U BOCIIPUATHSA HHPOPMALIIH:

JUist UL ¢ HapYUICHUSIMU 3PEHUS:

— B [1€YaTHON (hopMe YBEINUECHHBIM IIPHPTOM,

— B (JOpMe AIIEKTPOHHOTO IOKYMEHTAa,

JUnist U1l ¢ HAapYIISHUSMU CIlTyXa:

— B mieyaTHo hopme,

— B (popMe 2IEKTPOHHOTO JOKYMEHTA.

JUnist U1 ¢ HapyIIeHUSIMU ONOPHO-/IBUTaTeIbHOTO arapara:

— B mieuaTHoi hopme,

— B (popMe 2IEKTPOHHOTO JJOKYMEHTA,

JlaHHBII TIepedeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
00ydJaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC BIIO no HanpaBieHHIO MOATOTOBKHU
UCTIONB3YIOTCS, P OCBOSHUH JTUCIUILUIMHBI B y9eOHOM MPOIECCE aKTHBHBIC M MHTEPAKTUBHBIC
(B3aumoieficTByoMIHE) (DOPMBI POBEICHUS 3aHATUIN, & IMEHHO:

- JIUCKYCCHH;

- pa300p KOHKPETHBIX CUTYAIIUN;

- HWHTEPaKTUBHOE MYJIBTUMEIUITHOE COITPOBOXKICHNUE.

Briieo3HaueHHble  00pa30BaTENbHBIE TEXHOJIOTHU JAIOT A(()EKTHBHBIE PE3yNIbTATHI
OCBOCHHUS JUCHUIUIMHBI C TIO3WIMHA aKTyallM3allid COJICPXKAHUS TEMbl 3aHATHS, BBIPAOOTKH
MPOAYKTHBHOTO MBIIIJICHUS, TEPMUHOJIOTUIECKON IPaMOTHOCTH ¥ KOMIIETEHTHOCTH 00y4aeMoro
B AaCMEKTE COLUAIbHO-HAMPABICHHOW TMO3UIUK Oyaymiero OakaiaBpa, W MOTHBAIMH K
WHUIIMATHBHOMY U TBOPYECKOMY OCBOSHUIO yU€OHOT0 MaTepuaa.

B cootercTBum ¢ Tpedoanusimu GI'OC BIIO peanuzarusi KOMIETEHTHOCTHOTO MOIX0/1a
pelyCMaTPUBACT MIUPOKOE MCIIOIH30BAHUE B YIEOHOM MPOIECCE AKTHUBHBIX M WHTEPAKTHBHBIX
¢dbopM mpoBeIeHUs 3aHATHI (KOMITBIOTEPHBIC CHMYJISIIINH, pa300p KOHKPETHBIX CUTYalUi | T.1.)
B coueranuu ¢ BHEayTUTOPHOM pabOTOI OHU CO3/IAI0T IONOJHUTEIBHBIC YCIOBHUS (POPMUPOBAHUS
U pa3BUTUS TPeOyeMBIX KOMIETCHIMA OOYYalOUIUXCs, IMMOCKOJIbKY IO3BOJSIOT 00€CIeYHTh
AKTUBHOE B3aMMOJICHCTBHE BCEX YYACTBYIOIIUX B Mpoliecce 00ydeHus, BKIFoYas IPernoaBaTers.
OTH METO/ABl B HAMOOIBIIECH CTENEHH CIOCOOCTBYIOT JTUYHOCTHO-OPUECHTHPOBAHHOMY IMOAXOJY
(oOyuenue B corpyaHudectse). llpm 3TOM mpenojaBaTeNb BBICTYIAeT CKOpPEe B POJIA
opraHm3aTopa mporecca OOy4eHHs, JHaepa TPYIIbl, CO3AATENs YCIOBUH IS TPOSBICHHUS
WHUIMATHBBI 00yYaOIUXCS.

[TpoBeneHue Bcex MPAKTHUECKUX 3aHATHH MPETyCMOTPEHO B Kiacce, CHAOKEHHOM BCEM
HEOOXOIMMBIM  O0OpYyZOBaHHMEM U  KoMIbIOTepamMu Jias  3()(HEKTUBHOTO  BBITOJHEHHS
COOTBETCTBYIOIIUX PadoT.



Jnst i ¢ OrpaHUYEHHBIMM BO3MOXHOCTSIMHM 3J0POBbsSI MPEyCMOTPEHA OpraHU3aLUs
KOHCYJIBTAIIMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OHeHO‘{HLIe CpeacTBa IJd TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH U l'lpOMe)KyTO‘lHOﬁ
aTTeCTAalluN.

4.1 ®oHJ OLEHOYHBIX CPEICTB /IJIsl IPOBEAeHUs POMEKYTOYHOM aTTeCTALMH.
4.1.1 Bonpocsel, BbIHOCHMBIe Ha 3a4€éT no aucuumuimHe «Mathcad B ¢pusnyeckux
pacderax» sl HanpasJjeHusi noarorosku: 03.03.02 ®usnka

1. C noMomibro KaKoro OIepaTopa MOKHO BBIYMCIINUTD BbIpakxeHHe?
2. B xakom nopsiake MathCad untepripetupyet 610ku?
3. Kak ompenenuTs JUCKpETHBIE NMEPEMEHHBIE C MPOM3BOJBHBIM LIATOM H

1rarom, paBHbIM eI[I/IHI/ILIC?

4. Kaxk onpenenuts nepeMeHHy0 ¢ UHJIEKCOM?

5. Kak 3amaercs wHIUKANUS OMIAOOK?

6. Kakwue Turibl 0JI0KOB UMEIOTCS B ccTeMe?

7. Kaxk 6110k MOXHO cliesaTh BUIUMBIMU?

8. Uem oTanvaeTcst YUCI0BOE U CUMBOJILHOE MPE0Opa30BaHUE BhIPAKEHUN?

9. Kakwue criocoOsI 3ajaHusI BEKTOPOB M MaTpHIl CymecTByoT B MathCad?

10.  Kakas cucremHas nepeMeHHas ONpeAeIIieT HUKHIOI IPAHUILY UHIEKCAIlUU
3JIEMEHTOB MaccuBa’?

11. Kak oOpamarbcest K OTACIbHOMY 2JIEMEHTY BEKTOpa?

12.  Kak oOpamarbcs K OTASIIEHOMY JIEMEHTY MaTpPULbI?

13. Kak mpocMOTpeTh COAEPKUMOE MACCHBA, OIPEACICHHOIO0 Yepe3

JUCKPETHBIN apryMeHT?
14.  Kak obpamarbscs K OTACILHOMY CTOJIOIY MATPHUIIBI?

15.  Kakue ciocoObl co3anus MaccuBoB cyiiecTByoT B MathCAD?

16.  Yro onpenenser nepemenHast ORIGIN?

17.  Kakue ¢ynkuuu BcrpoeHsl B MathCAD s onpeznenenus mapaMmeTpoB
MaTpuIlbl?

18. Kakum oOpa3zom MOXHO 00pa3oBaTh HOBYIO MAaTpuIly M3 YXKe
CYIIECTBYIOIIMX ?

19.  Kakue ¢pyHKUINH NpeHa3HAYEHBI JJIs1 COPTUPOBKU BEKTOPOB M MATPUIL?

20.  IlepeumncinTe OCHOBHBIE MAaTPUYHBIE ONIEPATOPHI?

21. JLiist yero mpeHa3HAYEH ONEepPaToOp BEKTOpU3AIUU?

22. Kak BBIYMCIUTE COOCTBEHHBIC YHCTIA U COOCTBEHHBIC BEKTOPHI MATPUIL?

23.  Kakue ciocoOsl 0ToOpakeHns MaccuBOB cymecTBytoT B MathCAD ?

24.  Kak 3anucarh KOMIUIEKCHOE YUCII0?

25.  llepeuncinTte OCHOBHBIE MAaTPUYHBIE Pa3JI0KEHUA?

26.  Kak mocTpouTh NOJSPHBINA U JEKapTOBBIN rpadukn?

27. Kak moctpoutb HECKOIBKO I'pa)MKOB B OJTHOM CHCTEME KOOPAMHAT?

28.  Kak usmeHuts Macmrad rpaduka?

29.  Kak onpenenuTth KOOpIAMHATY TOYKU Ha rpaduke?

30.  Kak noctpouts rucrorpammy?

31.  Kak cozgars annmanuto B MathCad?

32.  Kakue cpencTBa UMEIOTCA JUIsl YIIPaBJICHUS OTOOpakeHUEM JIMHUHM Ha
rpaguke?

33.  Kak HaxoauTcs HayajapbHOE NPUOIMIKEHUE /1JIs1 pELIEHUs ypaBHEHUA?

34.  Kakue pynkumu nis pemeHust ogHoro ypasHenust B MathCad Bel 3HaeTe?
B uem ux ornuune?

35. Hasosure ¢yHKIMM Ui pemieHus cucreM ypaBHeHuid B MathCad u
0COOEHHOCTH UX MPUMEHEHHS.



36.  Onwmmmre CTPYKTYpy 0JIOKa perieHHs ypaBHEHHIA.

37.  Kakoii 3HaK paBeHCTBa UCIIOIb3YETCs B OJIOKE peIieHus?

38.  JlaiiTe cpaBHUTENBHYIO XapakTepucTHKy GpyHkuusm Find u Minerr.

39.  Kak pemaTb MaTpU4HbIE YPAaBHEHUS?

40.  Jlns gero ucnoib3zyetcs omneparop Solve?

41.  Kaxum 00pa3oM MOXKHO BEIYUCIHUTH Tpeaen B MathCAD?

42.  HazoBuTte criocoObl BRIIOJHEHHUS CUMBOJIBHBIX ornepanuii B MathCAD.

43.  KaxoBbl 0COOEHHOCTH CUMBOJILHOTO BbruuciieHust B MathCAD?

44.  Kakue criocoObl CHMBOJIBHBIX BBIYHCICHUH cymiecTBY0T B MathCAD?

45.  Kak yCTaHOBHUTbH CTHIIb BBIBOJUMOTO CHMBOJIBHOTO PEILICHHS?

46.  CdopmynupyiiTe mpaBmia 00pabOTKH YHCET CUMBOJIBHBIM MIPOILIECCOPOM?

47.  I'me HaXOAMTCS CUMBOJIbHAS MTaHENIb HHCTPYMEHTOB?

48.  Kaxue komaH[bI BKIIO4YaeT MeHI0 Symbolics?

49.  Kak MOXXHO BBITNIOJIHUTH 3aMeHy nepeMeHHoi B MathCAD?

50.  Kak CUMBOJIBHO pEIINTh YPaBHEHUE U HEPABEHCTBO?

51. Kak MOXHO pa3lioXuTh Ha MPOCTEHIINE APOOH CIO0KHOE BBIPAKCHHE
MathCAD?

52. Kakne cuMBOJIbHBIE 3HAKM PaBEHCTBA PACIIOJIOKEHBI HA CUMBOJIBHOMN
naHenu?

53.  Yro Takoe O/IY?
54.  OJY xakux tunos pemraer MathCAD?

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

56.  Kakum obOpazom mpu pemenun cucteMbl OJlY MOXXHO BBIOpaTh METOJ
peuienus’?

57.  Kakue ¢(yHKIMM NpenHa3zHaueHbl Ui pemeHus aupdepeHnantbHbIX
YpaBHEHUH U UX CUCTEM?

58.  Kakue mapameTpsl HEOOXOIUMO 334aTh JJIs perieHus 1uddepeHuanTbHbIX

YpaBHEHUU U UX CUCTEM?
59. Kak mnpounterpupoBath aupdepeHnnanbHOe  ypaBHEHHE — TIEPBOTO
nopsiaka?

60.  Kakue mapameTpsl HEOOXOIUMO 337aTh JJIS perieHus 1uddepeHuanTbHbIX
ypaBHEHHUH n nopsiika?

61.  Kakas cucrema Ha3bIBaeTCs KECTKON?

62. Kakue QyYHKUMM HCIONB3YIOT U PELICHUS JKECTKOM CHCTEMBI
muddepeHranbHbIX ypaBHEHUN?

63.  Kakoe ominune B HanmMcaHUM QYHKIUN U PEIICHUS TOJIBKO B KOHEUHOU
TOYKeE?

64.  Kakue BbIIEIAIOT TUIIBI YPABHEHUM B YACTHBIX IPOU3BOAHBIX?

65. C mnomomplo Kakux (YHKIMHA pEImaroTcss YpaBHEHUs B YaCTHBIX
IIPOU3BOIHBIX ?

66.  Kakue CymiecTBYIOT CIIOCOOBI alllPOKCUMAITUU OIBITHBIX JaHHBIX?

67. Kakas ¢pyHKuus ucronb3yeTcs A TUHEHHON HHTePHOSIIn ?

68.  Jlns yero ucnonb3yercs CIUIaiH-UHTEPIIONALNsA?

69.  Kakas QpyHKUHNS HCTIONB3YeTCs IS CIUTalH-MHTEPIIONISLUN?

70. B uem ormiunuune B-crutaliH-MHTEpHOIALUN OT OOBIYHOM MHTEPIONISLIUUA?

71. Kakas ¢pyHKuMs UCTIonb3yeTcs A CIIaiH-MHTEPIONISLUN?

72.  Yro Takoe JIMHEWHOE IIpeIcKazanue?

73.  Kak onpenenutsb y3ibl, 4epe3 KOTOPbIE IPOXOJUT MOBEPXHOCTh, NPHU
JBYXMEPHOH CIUIaiH-UHTEPIOJIALNN?

74.  Kak noctpoutb rpapuk MoBEepXHOCTH?

75.  Kakumu QyHKIusAMH peanusyercs ogHomepHas perpeccust B MathCAD?

76.  Kakumu QpyHKIUSME TPOU3BOIUTCS ABYXMEpPHAst UHTEPIOISIINSA?
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77.  Homyckaet 11 MathCAD mMHOrOMepHy10 perpeccuto?

78. B Kakux ciaydasx NpUMEHSIOT 0000IICHHYIO PErpeccuio U Kakue QyHKIHH
HCIOJIb3YIOT IPU 3TOM?

79.  Kakue B MathCAD npumenstorcs GyHKINU CTIIQXHBAHUSA?

80.  Ilepeuncnure PpyHKIMH AUCKPETHOTO MTpeodpa3oBanus Oypbe?

81. B kakux ciydasx ucnoin3ymor ifft u fft, a B kakux cfft u icfft?

OreHOYHBIC CpPEJCTBA IS WHBAIUAOB W JUI] C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0pPOBbSI BEIOMPAIOTCS C YIETOM MX WHIUBHIYAIbHBIX ICUXO(U3MUECKUX OCOOCHHOCTEH.

— MpU HEOOXOIUMOCTH HHBAIIUIAM U JIUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS
MPEIOCTABIISICTCS OMOIHUTEIBHOE BPEeMSI JUIsI IOATOTOBKH OTBETA HA 3a4€Te;

— NP MPOBEJCHUU TPOIICAYPHI OIICHUBAHUS PE3YJIHTATOB OOYUCHHSI MHBAJIUIOB U JIHII C
OTPaHHYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBbSI MPEAYCMATPUBACTCS HCIIOJIB30BAHHE TEXHUYECKHX
CPEJIICTB, HEOOXOAMMBIX UM B CBSI3H C UX WHAUBUIYATBHBIMU OCOOCHHOCTSIMH,

— MIPY HEOOXOAMMOCTH IS O0YYAIOIINXCS ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0OPOBBS
W UWHBAJIWJIOB TMpOLEypa OICHUBAHHUS PE3YyIbTaTOB OOYYCHHS 1O JUCIHUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO JTATIOB.

[Tpouienypa olleHUBaHUSI PE3yJIbTATOB OOYYCHHS] MHBAIUIOB U JIMI[ C OTPAaHHYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSl TI0 JUCHHIUIMHE (MOAYJIO) TPEAyCMaTPHBACT MPEIOCTABICHHE
uHbopMalmu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHUSIM HX 3J0POBbSI M BOCIPHUSATHUS
UHpOpPMALINU:

J1Jis HIl ¢ HApYIIEHUSIMU 3PSHUS:

— B I1€4aTHOW (hopMe YBEINICHHBIM MIPHUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

J1Jis THII ¢ HAPYIICHUSIMU CITyXa:

— B mieyaTHo hopme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

J1Jis THI1 ¢ HAPYIIEHUSIMU OMTOPHO-/IBUTATEIILHOTO aIlapara:

— B mieyaTHo hopme,

— B hopMe NEKTPOHHOTO JOKYMEHTA.

JlaHHBIN IepeYeHbh MOKET ObITh KOHKPETH3UPOBAH B 3aBUCIMOCTH OT KOHTHHTEHTA
00yJaromuxcs.

5. IlepevyeHb OCHOBHO¥ M TONMOJTHUTEILHON Y4eOHOM JIUTEPATYPbI, HEOOXOTUMOIi 1151
O0CBOEHUS THUCHMILINHBI (MOAYJIsA).

5.1 OcHoBHas IMTEpaTypa:

1. I'ymepoB, A. M. Ilaker Mathcad: Teopust 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
[Dnmextponnsrii pecype] / IMoxkapckas I'. WM., Hazapos JI. M. - M.: HauuoHanbHbIi
OtkpsiThiil YHUBepcurer « MTHTYUT», 2016. - 139 c.

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

3. WNurepaktuBHble cucteMbl Scilab, Matlab, Mathcad [DnexTponHsiii pecypc] :
yue6Hoe mocobme / W. E. Ilnemmnuckas, A. H. Turos, E. P. bagepraunosa, C. U. [lyeB ;
MunuctepctBo oOpasoBanusi U Hayku Poccum, denepanbHOe TOCYAapCTBEHHOE OIOKETHOE
o0Opa3oBaTelbHOE YYpEXKJACHHUE BHICIIEro MpodeccuoHansHOro obOpaszoBanus «KazaHckwid
HallMOHAJIbHBIM HMCCIEA0BATEIIbCKUN TEXHOJOIMYeCKHil yHuBepcuret». - Kazanp : M3a-BO
KHUTY, 2014. - 195 c.
https://biblioclub.ru/index.php?page=book red&id=428781&sr=1.
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I[JISI OCBOCHUA NUCHUIIIIMHBI MHBAJIMJAMHU U JIMIIAMU C OrPaHUYCHHBIMHA BO3MOXKXHOCTIAMU
3A0POBbA UMCHOTCA U3JaHUS B 3JICKTPOHHOM BUIC B 3H€KTpOHHO-6H6HI/IOTe‘{HBIX CHUCTCMaAx

5.2 JlonostHUTEIbHASI JIMTEpaTypa:
1. Maxkapos, EBrennii I'eopruesny. Mxenepusie pacuetsl B Mathcad
14 [Tekct] / E. Makapos. - CII6. [u ap.] : [Tutep, 2007. - 591 c. : un. - [lpunaraercs
[1] CD-ROM. - ISBN 9785911803483.
2. Pemenne 3amau mo kypcy 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
auteparypa). - 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. - CII6. [u ap.] : Jlaws , 2006. - 432 c. : un. - (Knaccuueckas yueOHas
mutepatypa mo ¢Qusuke) (YueOnuku ans By3oB. CrnernuanbHas mureparypa) (Jlydmmme
KkiIaccnyeckue yueonukn). - ISBN 5811406290. - ISBN 5811406304.

6. Ilepeuenr pecypcoB  HHPOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHONH  CeTH
«HTEepHET», HEOOXOTUMBIX /IJIsl OCBOECHHS JUCIUILIUHBI (MOXYJIsA).
1. https://e.lanbook.com — DnekrponHas 6ubauoredHas cuctema u3aarenscTa "Jlanp"

2. http://www.biblio-online.ru/ — DnexrponHas 6ubnuoreunas cucrema "HOpait"
3. http://www.elibrary.ru/ — Hayunas snexrponHas 6udnuorexa (HOb)

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

5. https://www.scopus.com — baza ganabIx Scopus

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

7. Meroauyeckue YyKa3aHMsA [JJsi O0yYAIOIIMXCH 10 OCBOCHHI0 JHCHUILIMHBI
(Mmoayas).

K cnenuanucram pasnuyHbIX oOJacTedl 3HAHWM B HACTOSAIIEE BpPEMS NPEIbSBISCTCS
HIUPOKUI TepeueHb TpeOoBaHUU. OIHO W3 BaXHEHIIMX — 3TO HAJIMYME YMEHMS U HaBbIKA
CaMOCTOSITEJIBHOIO IOUCKA 3HAHWM B PA3JIMYHBIX MCTOYHUKAX, UX CUCTEMAaTHU3alUsl U OLICHKA B
KOHTEKCTE pelaeMon 3aJ1a4u.

CtpykTypa yuyeOHOro Kypca HamnpaBjieHa Ha pa3BUTHE Y CTY/AEHTA JAHHOW CIIOCOOHOCTH.
OjHaKo pemIaIly0 poiib B 3TOM UIPaeT CaMOCTOATENbHAas padoTa CTYACHTAa M OCO3HAHHOE
Y4acTHE B JICKIIMOHHBIX U IIPAKTUYECKUX 3aHATHUAX.

PexomeHyeTcsi TOCTPOUTH CaMOCTOSTENbHYIO pPadoTy TakuM o00pa3oM, 4YTOOBI OHa
BKJIFOYAJIA:

- U3y4YCHHUE KOHCIIEKTA JICKLUU B TOT K€ JCHb, I0CIIE JICKIUU;

- U3yYCHHUE KOHCIIEKTA JICKLUHU 3a JEHb NIEPE]l CICAYIOIIEH JICKIIUEH;
- W3y4YeHHE TEOPETUYECKOro MaTepuaia no yueOHUKY U KOHCIIEKTY;
- TOJATOTOBKY K IIPAKTUYECKOMY 3aHSTHIO.

1 nmoHMMaHMs 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
JICKIIUH.

2. IIpu noAroToBKE K HOBOM JIEKIIMM IPOCMOTPETH TEKCT IPEAbITyILEH JIEKIIMU, IOyMaTh
0 TOM, KaKasi MOXKET ObITh TeMa CJIeTyIOIIEeH JEKIUH.

3. B Teuenme Henenu BbIOpaTh Bpemsi A pabOTBl C JIMTEPATypoOd WM HMHTEPHET-
HUCTOYHHMKAMH 110 TEME.
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4. Tlpm TOATOTOBKE K NPAKTUYECKUM 3aHATUSAM, 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, HAMETUTD IUJIaH PELICHUS 3a/1a4u.

JloToNHUTENBHO K H3YYEHHMIO KOHCIEKTOB JIEKIUM HEOOXOJUMO IOJIb30BaThCS
yueObHukoM. Kpome «3ayumBaHus» MaTepuaia, O4YeHb BaXXHO JOOHMTHCS COCTOSHUS MOHUMAaHHS
U3y4aeMbIX TeM IUCHUIUIMHBL. C 3TOH LENbI0 PEKOMEHIYETCS IOCIEe HU3YUYEHHUS] O4EepEeaHOIo
naparpada BBITIOJTHUTh HECKOJIBKO YIIPAKHEHUN Ha JAHHYIO TEMY.

B ocBoeHuM AMCHMIUIMHBI MHBAIUAAMU U JULAMU C OTPAHUYECHHBIMU BO3MOYKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYCHHWE HMMEET HHIUBHAyalbHas ydeOHas pabora (KOHCYIbTallUU) —
JIOTIOJIHUTEIBHOE PAa3bsICHEHUE yUeOHOr0 MaTepuala.

WNupuBuayanbHble KOHCYJNBTAIMM 10 TPEIMETY SBISIOTCA BaXHBIM  (DakTopom,
CHOCOOCTBYIOLIMM MHAWBUIYAIU3aLUU OOYUYEHHUSI U YCTAaHOBJICHHUIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy IpernojaBaTesieM W OOy4yaromMMCs HWHBAJIWAOM WM JIMLIOM C OrpaHHMYCHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI.

8. llepeuenp MH(pOPMALMOHHBIX TEXHOJIOTHI, HCIOJb3yEeMbIX NPH OCYLIEeCTBJICHUH
0o0pa3oBaTeIbLHOIO NMpoecca Mo JMCHUILIHHE (MOYJII0).

8.1 Ilepeuyenb MHGPOPMALMOHHBIX TEXHOJIOT MIi.

1. IIpoBepka nOMaIIHMX 3aJaHUd M KOHCYJbTUPOBAHUE IIOCPEICTBOM 3JIEKTPOHHOM
IIOYTBHI.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOIO0 00ecIeYeHus.
1. Onepanmonnas cucrema Windows.
2. Cucrtema kommbloTepHoii anredpsl Mathcad.

9. MarepuajbHo-TexHu4Yeckasi 0a3a, HeoOXoauMMasi I  OCYLUECTBJICHUS
00pa3oBaTeILHOIO NPoIEcca MO JUCUUILINHE (MOTYJIIO0)

MaTepI/IaJIBHO-TeXHI/I‘IeCKOG obecrnieucHue JUCHUITIINHBI

No Bun pabot
(Momyns) M OCHAIIEHHOCTh

1.| 3ansTus nexuuonHoro | YdeOHasi ayAUTOPHS IS IPOBEACHUS 3aHATHIA JIEKIIMOHHOTO
TUINA tuna ayq. 148C, 132C ocHalieHHas pe3eHTalMOHHON
TEXHUKOH (MPOEKTOp, FKpaH, HOYTOYK) U COOTBETCTBYIOIINM
nporpaMMHbIM obecrieuenuem (I10)

2.| 3aHATHSA CeMUHAPCKOTo | Y4eOHas ayIuTOPHs Ui IPOBEICHHS 3aHATHI CEMUHAPCKOTO

THUIIA tumna aya. 132C
3.| I'pynmoBsie Aynuropus Ne 209C
(MHAMBUYAJIbHBIC)
KOHCYJIbTAIlH
4.| Texymuii KOHTPOJIb, Aynuropus Ne 209C
POMEXKYTOUHAs
aTTecTanus
5.| CamocrosTebHas Kabuner nns camocrositensHoi paboTst 208C, 204C, 205C
pabora OCHAILICHHBIN KOMITBIOTEPHOU TEXHUKON C BO3MOXKXHOCTBIO

NOAKIIOYEHUS K ceTu «IHTepHeT», IporpaMMOi 3KpaHHOTO
YBEJIMYEHUS 1 00€CTIeUeHHBIN JI0CTYIIOM B 3JIEKTPOHHYIO
HH(pOpMaLMOHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCHUTETA.
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