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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 [leab ocBOeHUSI TUCUHMILJIUHBI.

VYuebnas aucuuiuimHa «Mathcad B ¢dusmueckux pacderax» CTaBUT CBOEH IIEJIbIO
dbopMupoBaHre M BBIPAOOTKY y CTYIEHTOB KOMIIETEHIMI, BKIIIOYAIOLIUX 3HAHUS, YMEHUS U
HaBBIKH, CBS3aHHBIE C UCIIOJIB30BAaHUEM CUCTEMBI KOMITBIOTEpHOM anreopsl Mathcad ams penenus
buznyeckux 3a1a4, 00pabOTKH U aHAIN3a SKCIIEPUMEHTAIbHBIX JTaHHBIX.

1.2 3agaun AUCHUILINHBI.
OcHOBHBIE 33/1a4H JUCIUTUTHHBL:
- U3y4ydThb (DYHKIMOHAT W  BO3MOXHOCTH, IPEJOCTaBIIsIEMbIe
crcTeMOU KOMIbIOTepHOH anreopsl Mathcad anst pernenust pusuueckux 3anad;
- U3Y4UTh OCOOEHHOCTH IPAKTHUECKOrO0 IPUMEHEHHUS UHUCIIEHHBIX
METOOB IPHU pacueTe PU3NIECKUX 3a1ad;
- HOJYYUTh YMEHMS M HABBIKU PEILICHHsI Pa3IMUHBIX MaTEMaTHUYECKUX
YpaBHEHHH, TOCTPOCHHS KOMIBIOTEPHBIX MoJeNeld M 00paboTKHM, aHaiM3a
HKCHEPUMEHTAIbHBIX AaHHBIX cpencTBamu Mathcad.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Huctmumna «Mathcad B pu3ndeckux pacderax» OTHOCHTCS K BApHATUBHON yacTu biioka
1 «/lucuunianabl (MOZYIH)» Y4eOHOTO MIIaHa.

JlucuuniauHa JIOTMYECKH U COAEPKATEIbHO-METOJIUYECKH CBSi3aHa C JAMCLUIUIMHAMH
«Mexanukay», «MonekynapHas ¢usukay, «Mexanukay, «luddepennuanbupie, UHTErpaIbHbIC
YpaBHEHUsT W BapUAllMOHHOE HCYHCICHHE», «YHCIEHHbIE METOAbl U MaTEeMaTU4yecKoe
MonenupoBanuey, «Mudopmarukay, «Maremarnueckuil ananus». B pesynpraTe H3ydeHHs
JUCIUIUIMHBI CTYE€HTHI JOJKHBI MMOTYYUTh 3HAHUS, UMEIOIIHNE KaK CaMOCTOATEIbHOE 3HAUYEHHUE B
JnanpHenIel npodeccuoHanbHON ASITENBHOCTH, TaK M o0ecneynBaromue popMupoBanue psaa
KOMIIETEHIINH, yKa3aHHBIX B yYeOHOM IUIaHE AMCLUILINHBIL.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/JIbTATaMH 0CBOCHHS 00pa30BaTeIbHOIM IPOrpaMMBbl.

N3yuenune nanHoOM y4eOHOU TUCIUIIIIMHBI HAMPaBIeHO Ha (OPMUPOBAHKE y 00yUaIOIIHUXCS
CJEIYIOIMX KOMITETEHIIUMN:

No HNunexc Conepxanue B pesynbpTaTe uzydeHus: yueOHON AUCIUTUIMHBI
[y, | KOMIIET | KOMIETEHIHH (v 00yyYaroImuecs T0JIKHbI
" | eHumu e€ yacTH) 3HATh YMeETh BJIaJleTh
CHOCOOHOCTBIO (YHKIIMOHAT U | MCIIOJIb30BaTh | METOJaMH
HCII0JIb30BaTh BO3MOXXHOCTH, | METOJbI pemeHHs
CBOOOJIHOE BJIaJICHHUE | IPEJOCTABIIsAC | YMCICHHBIX Pa3INYHbIX
MpOECCHOHAIBHO- | MBIE CHCTEMOW | BBIYHCIICHHUM MaTEMATHYECKHAX
npoGMIMPOBAHHBIM | KOMIIBIOTEPHO | JAJIS peIIeHUs] | ypaBHEHUI,
U 3HaHMSAMH B | i anreOpsl (bu3NYECKUX U | TOCTPOCHHUS
o0nactu Mathcad nns AKCIIEPUMEHTA | KOMIIBIOTEPHBIX
1 OIIK-5 | KOMIIBIOTEPHBIX penieHus JBHBIX 337a4 | MOJEJNIEH 1
TEXHOJIOTHI1 Ui | (hU3HYecKuX 00paboTKH,
peLeHus 3a7a4 | 3a7a4 aHaIM3a
npohecCHOHATBLHOM IKCIIEPUMEHTATIBH
JeSITeIbHOCTH, B TOM BIX JIaHHBIX
YUCIIe HaXOISMIUXCS CpeAcTBaMu
3a npeaciaMu Mathcad
HaIpaBJICHHOCTH




e Nunexc Coneprxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIIMHBI
g, | KOMIET | KOMIETCHINH (wm 00yYaromuecs T0JKHbBI
€HUUU e€ yacTH) 3HaTh yMeTh BJIAJETh

TOTOBHOCTBIO IIPUHLIMIIBI IIPUMEHSITD HaBbIKaMU
IIPUMEHSATH Ha | IOCTPOCHHUS MaTeMaTU4YeCcK | aHaIM3a
IIPAKTHKE (GU3NYECKUX U | M METObI IIPEIMETHOM
npodeccuoHanbHbIe | MaTEMAaTHUYeCK | JUIS o0nactu u

2 [IK-3 |3HaHMg TEOpPHHM U | UX MOJeNei KOPPEKTHOI (bopMyITHpOBKH
METO/IOB 00paboTKu AHAJIMTUYECKOT O
duznueckux UCCIIEYEMbIX | OIMCAHMS
UCCIEe0BAHUI IIPOLIECCOB U MOJEIIUPYEMOTO

SIBJIEHUI SIBJICHUS

CIIOCOOHOCTBIO OTpaHUYEHUS U | TPUMEHSATH HaBBIKOM
10JIb30BATHCS MOTPEUIHOCTH | MPOTPaMMHBIE | (OPMYITUPOBKH
COBPEMEHHBIMU MIPUMEHEHUS cpeacTsa LeIu U
METOaMHU YHUCJIEHHBIX BU3YyaJIM3alUd | IOCTAHOBKH
00paboTKH, aHanan3a | METOJOB MPHU pe3ynabTaTOB 3a1aun

3 I[IK-5 |u CHUHTE3a | PELICHUU pacuy€roB U HCCIIEI0BAHUS
bu3rIecKou HAYYHBIX W3MEPEHUM B
uH(popManuu B | 3a1a4 paMKax
n30paHHON oOnactu HAyYHBIX
bu3nIecKuxX HCCIIEIOBAHU I
HUCCIEe0BAaHUN

2. CTpyKTYypa M coepKaHNe JMCIUILIHHBI.
2.1 PacnipeaesieHne TPYA0€MKOCTH JUCHHMILIMHBI 110 BHAaM padoT.

061112151 pr,Z[OéMKOCTB JAUCIHHUIIIIMHBI COCTAaBJIACT

3  3a4. en

. (_108 w4acoB), ux

pacripeeneHre o Bujaam padoT nmpeicTaBieHo B Tadumie (0 cmyoenmos ODO).

Bun yue6Hoi paboTbl Bcero CemecTpbl
4acoB (gacsl)
5
KonrakTHas pa6ora, B TOM YHcJIe: 52,2 52,2
AyIUTOpHBIE 3aHATHS (BCET0): 36 36
3aHATHA NEKIIMOHHOTO TUIIA 18 18
JlaGopaTopHbIe 3aHITHS - -
3aHATUS CEMUHAPCKOT0 TUMA (CEMUHAPBI, 18 18
MIPAKTUYECKHE 3aHSTHSI)
HNuasi koHTaKkTHasi padora: 16,2 16,2
KonTpons camoctostensHol padotsl (KCP) 16 16
IIpomexyrounas arrectauus (MKP) 0,2 0,2
CamocTosiTeIbHAsi paboTa, B TOM YHCJIe: 55,8 55,8
Kypcosast pabota - -
ITpopaboTka yueOHOT0 (TEOPETHYECKOr0) MaTepuaa 20 20
BeimonHeHne WHANBUIYaIbHBIX 3aJaHUH (IOATOTOBKA 30 30
COOOIICHUH, TIPe3EHTAITN)
Pedepar - -
[ToaroToBKa K TEKyIieMy KOHTPOJIIO 5,8 5,8
KonTpob: - -
[ToaroroBka K sK3aMeHy - -
OO6mas Tpy10eMKOCTh \ qgac. 108 108




B TOM YHC/IE KOHTAKTHAA | ¢, 52,2
pabora
3a4. efl. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenenuie Bu10B yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pa3nensl qucuuIiuHel, n3ydaeMbeie B _ 5 cemectpe (051 baxanaspos ODO)

KonnuectBo 9acos
AynautopHast Brcayur
Ne HaumenoBanue pa3aeion Beero pa60Ta pOaF)GHO?’lI‘;;
JI 113 JIP | CPC
1 2 3 4 5 6 7
1/Beenenne B Mathcad 14 3 0 3 8
2|I'padukn 21 3 0 3 15
3|Pemienue anrebpandecknx ypaBHEHUH 16 2 0 2 12
4|Pemenne qudQepeHnraibHbIX ypaBHEHUI 19 4 0 4 11
5/CuMBONIbHBIE BBIYUCIICHUS 18 3 0 3 12
6)006paboTKa HIKCIIEPUMEHTAIBHBIX TaHHBIX 6 3 0 3
Hmoeo no oucyuniune: 9 18 0 18 58

[Tpumeuanue: JI — nekmum, 113 — mpaktudeckue 3aHsatus / cemuHapel, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Copaep:xanue pa3/iei0B JUCHUILINHBI:
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA.

®opma
HaunmeHnoBanme
No Coneprxanue paszena TEKYILEro
paznena
KOHTPOJIS
1 2 3 4
0630p Bo3MokHOCTEH. OnpeneneHus. Pexxumel
o Brmonaenne
BbIYMCIIeHU. OCHOBHBIE ONIEPATOPBI.
1 |BBeneunne B Mathcad MPaKTUYECKHE

Ilepemennsblie. Bektopsl u Matpunbl. DyHKIMY.

i . . 3ananuit (I1)
VYuér pazmMepHoCTel Ipu pacuérax

[TocTpoeHne AByMEpHBIX 1€KapTOBBIX U
2 |I'padukn NOJIIPHBIX rpa@uKoB. TpexmepHbie TpaduKH. IT
[Toctpoenue TpexMepHbIX rpaduKkoB QyHKINHN.

Ucnonws3zoBanne QpyHKIMU root. YpaBHEHUS C

Pemenne
NepeMeHHbIMU TTapaMeTpaMu. Pemenne cucrem 18l
3 |anreOpanveckux .
ypaBHeHii ypaBHeHui. [IpubmmkeHHoe perieHue.
HccnenoBanne GpyHKINNA HA SKCTPEMYM.
Breruncnurensusrii 610k Given-Odesolve.
Pemrenne
Pemenne O/1Y ¢ HayanbHBIMHU U TPAHUYHBIMU I
4 |nmuddepeHnanbHbIX
ypaBHesii ycnoBusimu. OZY, 3agannbie HesBHO. CucTema
OY. ®yuknum rkfixed, rkadapt
OmnepaTopbl CUMBOJIBHBIX BeIYHcIeHUNA. O030p
CuMBOJIbHBIC I

5 BO3MOYKHOCTEH MPOIieccopa CHMBOJIBHBIX
BBIYHUCIICHU S

BeIunciieHuii B Mathcad.




Oo6paboTtka 3arpyska gaHHbIX U3 (aiina. yHKIHH -
6 OKCIICPUMCHTAJIbHBIX  |CTIa)KHMBaHUA, MHTCPIIOJSILIUN, PErPECCUH.
JTAHHBIX
2.3.2 3aHATHS CEMMHAPCKOI0 THUIIA.
®dopma
HaumenoBanue o
Ne asnea TemaTuka NpakTUYECKUX 3aHATUN (CEMUHAPOB) TEKYILETO
p KOHTPOJIS
1 2 3 4
Wnrepdeiic. Pabora c nepeMmeHHBIMU, BEKTOPAMU U
1 |Bsenenune B Mathcad pd p ’ p
MaTtpuniaMyd. OyHKIIUY B BEIYMCIICHHUSIX. n
2 Cpadux [Toctpoenue u HacTpoiika rpadukoB. Obnactu
p ompezeneHus QyHKIUN Ha rpadukax.
Pemenue
Pemenne pusnueckux 3agau u anredOpandeckux
3 |anreOpandecKux o I1
. ypaBHEHUH.
ypaBHCHUU
Pewenue
Pemenue pusnueckux 3agau ¢ NOMOILBIO
4 | muddepeHaIbHbIX . IT
. muddepeHIaTbHBIX ypaBHEHUI
ypaBHEHUU
5 CHUMBOJIBLHBIC Onepanuu ¢ aredpanvdecKuMU BBIPOKESHUSIMHU C n
BBIUMCIICHUS MTOMOIIbIO CUMBOJIbHBIX BBIUHCICHHIA.
O6pabotka OTkpeITHE (ANIIOB ¢ IKCIEPUMEHTAIBHBIMA
6 |9KcrepuMeHTANBHBIX [TaHHBIMU. [locTpoenue rpagukoB II
JTAHHBIX OKCIIEPUMEHTAIBHBIX IAHHBIX U X aHAIN3.
2.3.3 JlaGopaTopHbIe 3aHATHS.
CornacHo y4eOHOMY TMUIaHy JIabOpaTOpHBIE 3aHATUS 1O JAaHHOW TUCIHUIUIMHE He
IPEyCMOTPCHEL.

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetno-rpaduyeckoro 3amanust (PI'3), manmcanue pedeparta (P), scce (D),

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

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBbIX padoT (IIPOEKTOB)

CornacHo ydeOHOMY TIUIaHy KypCOBBIE PabOTHI

MIPETYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI

00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJIIO)

M0 JaHHOM [JUCIHUIUIMHE He

No Bux CPC [Tepeuensb yueOHO-METOTUIECKOTO 06CCHCHSHI/IH JUCITUTITAHBI
T10 BBITTOJIHEHUIO CAMOCTOSITEIIBHON pabOThI
[TpopaboTka .
1 | reopermuecor Metoaudeckue pEeKOMEHAAUKA TI0 OpPTaHH3aIllMi CaMOCTOSTEIbHON
pabotsl ctynentoB, ®I'bOY BO «Ky6I'Y», 2012. - 33 c.
0 Marepuana
1. bymenesa FO.U. Kak npaBuipHO HanucaTh pedepar, KypcoBYIO U U -
IUIOMHYIO paboThl: Y4eOHoe mocoOue st 0akanaBpoB [DIEKTPOHHBIN
2 Pedepar pecypc]: yueb. mocodue — DnektpoH. naH. — M.: Jlamkos u K, 2016. —
140 c.
https://e.lanbook.com/book/93331.
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https://e.lanbook.com/book/93331

2. KysneuoB M.H. Pedeparsi, KypcoBble U IUIUIOMHBIE DPaOOTHI.
Meroanka moAroToBKUA U odopMileHUs [DIEeKTpOHHBIN pecypc]: y4aeoO.
nocodbue — JnextpoH. nad. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

Bouterxanuna A.O. JlenoBble 1 Hay4YHbIE IPE3EHTALNHN [ DIEKTPOHHBIN

rll_l ?3[2(});2]311;?4 pecypc]: yueOHoe nocodue — DnekTpoH. naH. — M., bepaun: J{upexrt-
3 | PRI | Mema, 2016. - 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660

Y4eOHO-METOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YHCJIa MHBAIUIOB U JIMI[ C OTPAaHMYCHHBIMU BO3MOKHOCTAMU 310poBbs (OB3) npemocraBistoTcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst Tin ¢ HapyIICHUSIMH 3pSHUSI:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

B cootBerctBunm ¢ tpeboBanusmMu OI'OC BIIO no HampaBieHHMIO MOATOTOBKU
UCTIOJIb3YIOTCSI, IPU OCBOCHUHU UCLMIUIMHBI B y4eOHOM IpOIlecce aKTUBHBIE M WHTEPAKTUBHBIC
(B3aumosieficTByIOIINE) GOPMBI IPOBEICHUS 3aHATUHN, @ UMEHHO:

- JIUCKYCCHH;

- pa300p KOHKPETHBIX CUTYaIINIA;

- HMHTEPaKTUBHOE MYJIbTUMEIUINHOE CONPOBOKICHHUE.

Berimieo3HaueHHble  00pa30BaTeNIbHBIE TEXHOJIOTUH JAlOT 3((EKTUBHBIE PE3yIbTaThl
OCBOCHMS JUCLUIUIUHBI C MO3UIMHA aKTyalU3alliil COJEepKAaHUS TEMbl 3aHITHSA, BBIPAOOTKH
MPOAYKTUBHOT'O MBIIIJICHHS], TEPMUHOJIOTHYECKONH TPaMOTHOCTH M KOMIIETEHTHOCTH 00y4aeMoro
B aCMeKTe COIMaJbHO-HANpaBIEHHOW MO3MLIMU Oyayiiero OakaiaBpa, W MOTHBAllUM K
MHUIIIATUBHOMY U TBOPYECKOMY OCBOEHHUIO yUeOHOr0 MaTepHarna.

B cooterctBum ¢ TpedboBanusmu OI'OC BITO peanu3zaiiys KOMIETEHTHOCTHOTO MOAX0/1a
IpelycCMaTpUBAaET IIUPOKOE HCIIONIb30BaHUE B yUEOHOM MPOIecCe aKTUBHBIX U MHTEPAKTUBHBIX
¢dbopm npoBeieHNs 3aHATUH (KOMITBIOTEPHbIE CUMYJISIINH, Pa300p KOHKPETHBIX CUTYallui U T.J1.)
B coueranuu ¢ BHEayAUTOPHON pabOTOI OHU CO3JIAIOT JOTIOTHUTEIbHBIE YCIOBUS POPMUPOBAHUS
U Pa3BUTUS TpeOyeMbIX KOMIIETCHIHMH OOyJaromuxcs, MOCKOJIbKY MO3BOJSIOT 00ECIeunuTh
aKTHBHOE B3aMMO/IECTBHE BCEX YUACTBYIOIIMX B IIpOIECCe 00YUEeHHMs, BKIIIOUasi IPeroaaBaTess.
OTH MeTo/Abl B HaHOOJBIIEH CTENEHN CHOCOOCTBYIOT JIMYHOCTHO-OPUEHTUPOBAHHOMY IMOIXOIY
(oOyuenne B coTpyaHudectBe). [lpm 53TOM mpenojaBaTeidb BBICTYIMAET CKOpPEe B POJHU
opraHuzaropa Iporecca OOy4deHHus, Juaepa TpYIIbl, CO3JaTeNsi YCIOBUH Ui TPOSBICHUS
MHUIUATUBBI 00YUYaIOIUXCSL.

[TpoBenenue Bcex MPAKTUYECKUX 3aHATUN MPEAYCMOTPEHO B Kilacce, CHAOKEHHOM BCEM
HEOOXOAMMBIM  O0OpYZOBaHMEM M  KOMIIbIOTEpaMH i1 A()QPEKTUBHOTO  BBIMOJHEHUS
COOTBETCTBYIOLIUX PadOT.


https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

Jnst nun ¢ OrpaHM4EHHBIMA BO3MOXKHOCTSIMHU 370pPOBbs IIPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAllMM C UCIIOJIb30BAHUEM JIEKTPOHHOM IOYTHI.

4. OueHo4YHbIE CPeICTBA IJIS TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
arTecTalMu.

4.1 ®oHJ OLIEeHOYHBIX CPE/ICTB /Il MPOBEJAeHUs MPOMEKYTOYHOI aTTecTallUu.
4.1.1 Bonpocbl, BbIHOCHMbIe Ha 3a4éT mo aucuumiuHe «Mathcad B ¢usuyeckux
pacderax» i HanpasJjeHus: nmoarorosku: 03.03.02 ®usznka

1. C moOMOIIIBI0 KaKOTO OIlepaTopa MOYKHO BBIYUCIUTH BhIpaKeHUE?
2. B kakom nopsinke MathCad untepnperupyet 010ku?
3. Kak ompenenuts IUCKpETHBIC MEPEMEHHBIC C TPOU3BOJBHBIM IIATOM H

mraromM, paBHbIM GIH/IHI/IIIG?

4. Kak onpenenuts nepeMeHHyI0 ¢ UHACKCOM?

o. Kak 3amaercs mHaukamus ommOok?

6. Kakue tumbl 6J0K0B UMEIOTCA B cUCTEME?

1. Kaxk 6;10ku MOXHO cienaTh BUIUMBIMA?

8. Uem oTIIMYaeTCs YUCIOBOE U CUMBOJIBHOE MpeoOpa3oBaHUE BhIPAKEHUN?

9. Kakwue criocoObI 3a71aHust BEKTOPOB U MaTpuil cymniectsyoT B MathCad?

10.  Kakas cucreMHas nepeMeHHast OnpeensieT HUKHIOK TPaHUIly UH]IEKCalluu
3JIEMEHTOB MaccuBa?

11.  Kak oOpamathcs K OTIeIbHOMY 3JIEMEHTY BeKTopa?

12. Kaxk obpamaTbecst K OTASIBbHOMY JIEMEHTY MaTPHUIIbI?

13. Kak mnpocMoTpeTh COIEpPKMMOE MAacCUBa, OMPEIEICHHOTO uepe3

JUCKPETHBIN apryMeHT?
14. Kak oOpamaTthcs K OTAeNbHOMY CTOJIOITY MAaTPUIIBI?
15.  Kakue criocoObl co3aanusi MaccuBoB cymiectByioT B MathCAD?
16. Yo ompenenser nepemenHas ORIGIN?
17.  Kakue ¢ynkuuu Bctpoensl B MathCAD s ompeneneHus napameTpoB

MaTpHIbI?

18. Kakum oOpazom MOxHO o0Opa3oBaTh HOBYIO MaTpUIly H3 YyXKe
CYILECTBYIOIINX?

19.  Kakue QpyHKIIUM npenHa3HAYEHBI JJISi COPTUPOBKH BEKTOPOB U MATPHIL?

20.  Ilepeuncnure OCHOBHbIE MAaTPUYHbIE ONEPATOPHI?

21.  Jlns gero mpemHa3HAYEH ONEepaTop BEKTOPH3AINN?

22.  Kak BBIUMCIUTH COOCTBEHHBIE YUCIIA U COOCTBEHHbIE BEKTOPHI MAaTpHUIL?

23.  Kakwue ciocoObl oToOpakeHHst MaccUBOB cyiiecTByoT B MathCAD ?

24.  Kak 3anmucarb KOMIUIEKCHOE YUCII0?

25. [Iepeuncinte OCHOBHBIE MATPUUYHBIE PA3JIOKEHUA?

26.  Kak mocTpouTh MOJIIPHBIA U 1€KaPTOBBINA rpaduKu?

27.  Kak mocTpouTh HECKOJILKO rpa)KOB B OJJHOM CHCTEME KOOpAWHAT?

28.  Kak u3menutp Macitad rpadpuka?

29.  Kak onpenenuts KOOPIMHATY TOUYKH Ha rpaduke?

30.  Kak moctpouts rucrorpammy?

31. Kak co3mate anumariuro B MathCad?

32.  Kakue cpenctBa MMEIOTCS Ul YHpaBICHHUS OTOOpaKCHHWEM JIMHUK Ha
rpaduke?

33.  Kak HaxoauTcs Ha4aabHOE MPUOIIKEHUE [T PEeLICHNs ypaBHEHUs?

34.  Kakwue pyHkiuu aus pemicaus ogHoro ypasaenus B MathCad Ber 3Haete?
B yem ux otnuuue?

35.  Hasosure ¢yHKuMH i pemieHus cucreM ypaBHenumii B MathCad u
0COOEHHOCTH MX PUMEHEHUS.



36.  OnwummuTte CTPYKTYpY OJ0Ka pelIeHns ypaBHEHUH.

37.  Kakoii 3HaK paBEHCTBa UCIIOJIB3YETCs B OJIOKE pEeIICHUs?

38.  laiiTe cpaBHUTENBHYIO XapakTepucTuky pynkumsm Find u Minerr.

39.  Kak pemath MaTpuuHbIe YpaBHECHHUSI?

40.  [Ins gero ucnonb3yercs: oneparop Solve?

41.  Kakum 00pa3oM MOXHO BEIYHCIHTH mpeaea B MathCAD?

42. Ha3zoBute criocoObl BeIMOIHEHHSI CUMBOJIBHBIX onepanuii B MathCAD.

43.  KakoBbl 0COOCHHOCTH CUMBOJIbHOTO BhiunciieHus B MathCAD?

44.  Kakwue criocoObl CUMBOJIbHBIX BhIYKCIICHUI cyniecTByioT B MathCAD?

45.  Kak yCTaHOBUTH CTHJIb BEIBOJIUMOTO CUMBOJILHOTO PEIlIeHuUs?

46.  Cdopmynupyiite npaBuiaa 00pabOTKH YHCENT CUMBOIBHBIM IPOLIECCOPOM?

47.  I'ze HaXOAWTCS CUMBOJIbHAS TTaHENIb UHCTPYMEHTOB?

48.  Kakwue komaH/II BKIIO9aeT MeHi0 Symbolics?

49.  Kak MOXHO BBITIOJIHUTH 3aMeHy nepemenHoi B MathCAD?

50.  Kak CUMBOJIBHO PEIINTh YpaBHEHUE U HEPABEHCTBO?

51. Kak MOXHO pa3joXXuTh Ha MpoCTeillire ApoOU CII0KHOE BBIpAKEHUE
MathCAD?

52.  Kakue cHUMBOJBbHBIC 3HAKH DPABEHCTBA PACIIOJIONKEHBl Ha CHMBOJIBHOU
naHenu?

53. Yro Takoe O1Y?
54.  OAY xaxux tunos perraetr MathCAD?

55. U3 xakux 4yacTeil COCTOMT BBIYMCIIMTENbHBIN 010K given-Odesolve?
56.  Kakum obOpasom mpu pemeHun cucremMbl O/Y MOXHO BBIOpaTh METOA
perieHus?

57.  Kakue @QyHKuMM mpeAHa3HaueHbl A pemeHus auddepeHantbHbIX
YPaBHEHHUH U X CUCTEM?

58.  Kakwue mapameTpsl HEOOXOIUMO 334aTh IS perieHus TuddepeHnaTbHbIX
YPaBHEHHUH U X CUCTEM?

59. Kak mpounterpupoBats auddepeHnnanbHOe  ypaBHEHHE — TIEPBOTO

nopsika?

60.  Kakwue mapameTpsl HEOOXOIUMO 334aTh IS perieHus TuddepeHnaTbHbIX
YpaBHEHHUH N nopsiaka?

61. Kakas cucrema Ha3pIBaeTCs KECTKOM?

62. Kakue GyHKUMM HCIONB3YIOT JUIA pPEUIEHHS JKECTKOM  CHUCTEMBI
mubdepeHIIMaTbHBIX YpaBHEHUI?

63. Kakoe ornnuue B HanmMcaHUu (PYHKUUH Ui peIIEHUs] TOJIBKO B KOHEUHOM
TOYKe?

64.  Kakue BBIIENSIOT TUITBI YPAaBHEHHI B YaCTHBIX TPOU3BOIHBIX?

65. C mnomompl KakuxX (YHKIHHA pemaroTcss YpaBHEHHS B YacCTHBIX
IIPOU3BOJHBIX?

66.  Kakwue cymecTByOT criocoObl aPOKCUMAIIAN OMTBITHBIX TAaHHBIX ?

67.  Kakas ¢pyHKUMA UCTIONB3YeTCs ISl JIMHEHHON MHTEPIOIALUU?

68.  Jlns gero MCIoNb3yeTcs CIUIaiH-HHTEPITOISIHS?

69.  Kakas ¢pyHKUMS UCTIONB3YeTCs ISl CIUIAaHH-UHTEPIONSAIH?

70. B yem oriinuune B-crutaliH-uHTEpNONALNUN OT OOBIYHON HHTEPIOIALUN?

71.  Kakas ¢pyHKIMS UCTIONB3YeTCs ISl CIUIAH-UHTEPIONSA I ?

72. Urto Takoe TUHEHHOE MpeacKa3anue?

73. Kak ompenenuTth y31bl, 4epe3 KOTOpPbIE MPOXOAUT IOBEPXHOCTh, IPH
JIBYXMEPHOU CIUTAH-UHTEPIOISALHUN?

74.  Kak noctpouTth rpaduK mIOBEPXHOCTH?

75.  Kakumm GyHKIusMu peanusyercs oqHnomepHas perpeccusi B MathCAD?

76.  Kakumu GyHKUIUSMH IPOU3BOAUTCS IBYXMEpPHAsT HHTEPIIOIALUS?
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77.  Jomyckaer iu MathCAD MHOrOMepHYIO perpeccuto?

78. B kakux ciydasx MpUMEHSIOT 0000IICHHYIO PErpecCHio U Kakue PyHKIUn
UCIOJIB3YIOT IpU 3TOM?

79.  Kakue B MathCAD npumensitoTcst GyHKIIUU CTITaKUBAHUS?

80.  Ilepeuncnure PyHKIMH TUCKPETHOTO IIpeoOpazoBanusi Oypne?

81l. B kakux ciyuasx ucnonb3yroT ifft u fft, a B kakux cfft u icfft?

OneHouHble cpencTBa Ui HMHBAJIUIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C yUETOM MX MHIAMBUAYAJIBHBIX MICUXO(PU3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIIAETCS JOMOJIHUTEIBbHOE BPEeMs /1JIsl IOATOTOBKM OTBETA Ha 3a4éTe;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUSHHsSI MHBAIUIOB H JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI IPEAYCMAaTPUBAETCS] MCIIOJIb30BAHUE TEXHUUYECKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHUIYAIbHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIsl 00yYaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS
U WHBAIWAOB TIPOLEAypa OICHWBAHUS pE3YyNbTaTOB OOyYEHHs 110 JAWCHUILUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTAaTOB OOYYCHHs] WHBAIMIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCLUIUIMHE (MOJIYJI0) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMYCHHSIM WX 3J0POBbS U BOCIPHATHS
uHpopMmanuu:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXeET OBbITh KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

S. IlepedyeHb OCHOBHOM M JONOJHHUTEJIBHOMN Y4eOHOH JUTEPaTypPhl, HCOOXOAMMOM 115
OCBOCHUS IMCHHUIUIMHBI (MOAYJIs1).

5.1 OcHoBHas JiuTEpaTypa:

1. I'ymepoB, A. M. Ilaker Mathcad: Teopus u mnpakTuka [DIEKTPOHHBIN
pecypc]. U.1 / I'ymepoB A. M., XonognoB B. A. - Kazaus: ®on, 2013. - 112 c. -
https://biblioclub.ru/index.php?page=book&id=258795.

2. Iloxapckas, I'. 1. MATHCAD 14: OcHOBHbBIE CEPBHUCHI U TEXHOJOTUHU
[DnexTponnbiit pecypc| / Iloxapckas I'. WM., Hazapor JI. M. - M.: HanuonanbHbIiA
OtxpeiThiii YHuBepcuter « MTHTYUT», 2016. - 139 c.

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

3. WutepaktuBHble cuctembl Scilab, Matlab, Mathcad [Dnekrponnsiit pecypce] :
yuebHoe mocobue / U. E. [lnemmnuckas, A. H. Turos, E. P. banepranunosa, C. 1. lyeB ;
MunucrepctBo obpasoBanuss U Hayku Poccun, denepanbHoe rocyaapcTBEHHOE OOHKETHOE
o0pa3oBaTelbHOE YUYpEeXACHHE BhICIIEr0 mpodeccuoHaabHoro obpazoBanms «Ka3zaHckuit
HAI[MOHAJIbHBIA HCCIIEOBATEIbCKUN TEXHOJOTHYECKUN YyHUBepcureT». - Kazanp : U3g-Bo
KHUTY, 2014. - 195 c.
https://biblioclub.ru/index.php?page=book_red&id=428781&sr=1.
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I[HSI OCBOCHU JUCHUIIIIMHBI HHBAJIMAAMU U JIMITAMH C OTrPaHUYCHHBIMU BO3MOKHOCTAMUA
300pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BHU/IC B 3JI€KTpOHHO-6I/I6J'II/IOTCLIHBIX CHUCTEMax

5.2 lonostHMTEILHASI JIATEPATYypa:
1. Makapos, Esrennii I'eopruesuu. Mmxenepusie pacuerst B Mathcad
14 [Tekct] / E. Makapog. - CII06. [u ap.] : ITutep, 2007. - 591 c. : wi. - [Ipunaraercs
[1] CD-ROM. - ISBN 9785911803483.
2. Pemenue 3amau mo kypcy oOmieit ¢usukm [Tekct] : yueOHOe
nocobue Juis cTyIeHTOB By30B / tox pea. H. M. Porauesa. - U31. 2-e., ucnp. - CIIG.
[n np.] : Jlawp, 2008. - 304 c. : wi. - (YueOHuku i By3oB. CrnernuaiabHas
muteparypa). - bubmuorp.: ¢. 297. - ISBN 9785811408559
3. CasenbeB, Uropes BmamummpoBuu. Kypc obmeit ¢usuku [Tekcr] : ydeOHOe
nocobue s cryneHToB By30B : [B 3-x T.] . T. 1 : Mexanuka. MonekynsapHas ¢usuka / 1. B.
Cagenbes. - 13a. 6-¢, crep. - CII6. [u ap.] : Jlans , 2006. - 432 c. : un. - (Knaccuueckas yueOHas
mutepatypa mo ¢usuke) (YueOHwku s By30B. CnenmaneHast juteparypa) (Jlydmume
knaccuueckue yueoHukn). - ISBN 5811406290. - ISBN 5811406304.

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH
«HTEepHET», HEOOXOAUMBIX /JISl OCBOECHHS TUCHUTILIHHBI (MOTYJIsI).
1. https://e.lanbook.com — DnekTponnas OubIMoTeUHas crucTeMa u3aTenscTa "Jlans"

2. http://www.biblio-online.ru/ — Dnektponnas 6ubnuorednas cucrema "HOpait"
3. http://www.elibrary.ru/ — Hayunas snextponnast 6ubnuoreka (HOB)

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

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

6. https://www.webofknowledge.com — ba3za nanusix Web of Science

7. MeToauyeckne yKa3zaHusi AJs1 OOyYalOIIMXCS IO OCBOEHHMI0 THCHMILIMHBI
(Mmonmyais).

K cneumanucram pasnuuHbIX oOsiacTed 3HAHUW B HACTOSIIEE BpeMs INPEAbABISETCS
HIUPOKUH TepeueHb TpeOoBaHuil. OAHO M3 BaXHEHIIMX — 3TO HAJIMYUME YMEHHsS U HaBbIKa
CaMOCTOSITEIILHOTO TTOMCKAa 3HAHUM B PA3JIMYHBIX UCTOYHHKAX, UX CUCTEMATU3allud N OLICHKA B
KOHTEKCTE pelaeMoi 3a1auu.

CrpykTypa yueOHOro Kypca HallpaBjIeHa Ha Pa3BUTHE y CTyJEHTa JaHHOM CIIOCOOHOCTH.
OpnHako pemarulyl0 poiib B 3TOM HTPaeT camMoCTosTeNnbHas paboTa CTyAeHTa U OCO3HAHHOE
Y4aCTUEC B JICKOUMOHHBIX U IMTPAKTUYCCKUX 3aHATUAX.

PekoMeHnyeTcss MOCTPOUTH CaMOCTOSITENbHYIO pPaboTy TakuMm oOpa3oM, uTOObI OHa
BKJIIOYAJa:

- U3YYEHHUE KOHCIEKTa JIEKIIMH B TOT XK€ JIeHb, IOCTIE JIEKIUU;

- H3yYEHHUE KOHCIEKTA JICKIIUH 3a JICHb MepPe]l CACIYIONIEH JICKIIHE;
- HW3y4YeHHUE TeOPETUYECKOro MaTepHasa Mo yueOHUKY U KOHCIEKTY;
- IMOATOTOBKY K NPAKTUYECKOMY 3aHATUIO.

Jlns moHMMaHMS MaTepualia M KadyeCTBEHHOT'O €ro YCBOCHHUS PEKOMEHAYETCs Takast
MOCJIENOBATEIbHOCTE JEHCTBHM:

1. ITocne mpocnymMBaHus JIEKIIMA ¥ OKOHYAHHs y4eOHBIX 3aHSATHH, MPU MOATOTOBKE K
3aHATHUSAM CIICYIOIIETO JIHsI, HY’)KHO CHadaja MPOCMOTPETh M 00JAyMaTh TEKCT MPOCTYIIaHHON
JICKIIUH.

2. IIpu moaAroToBKE K HOBOM JIEKLIIMKM MPOCMOTPETh TEKCT MPEABbIAYIIEH JEKIINH, TOTYyMaTh
O TOM, KaKasd MOXKET 6I:ITB TEMa cne,uonmeﬁ JICKOUH.

3. B Tedenuwe Hemenw BBIOpATh BpeMs IS pabOTHI C JIMTEPATypOH M WHTEPHET-
HCTOYHHKAaMM 110 TEMCE.
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4. Tlpu TOATOTOBKE K MPAKTHYECKUM 3aHATUSM, HEOOXOIMMO CHadajda MpPOYHTATh
OCHOBHBIC TOHSTHS M MOJIXOBI TI0 TEME JOMAIIHEro 3afaHus. [Ipy BBIMOJHEHUH YIPaKHEHUS
WIH 33Jla4¥ HY’)KHO CHayayia TIOHSTh, 4YTO TpeOYeTCs B 3a/1aye, KaKOW TEOPETHUYCCKHI MaTepua
HYXXHO MCIIOJIb30BaTh, HAMETUTH IUIAH PEIICHHS 33]a4u.

JIOTIOJIHUTENPHO K UW3YyYEHUIO KOHCIEKTOB JIEKIIMM HEOOXOJWMO TOJB30BaThCS
yueOHuKOM. Kpome «3ayumBaHus» Marepuaia, O4eHb BRKHO JOOUTHCS COCTOSIHUS TOHUMAHHS
M3y49aeMbIX TeM TUCHUIUIMHBL C 3TOH LEIbI0 PEKOMEHAYETCS IMOCIIEe U3YYCHHUS OUYEPETHOTO
naparpada BBITIOJIHUTh HECKOJIBKO YITPAKHEHHI HA TAHHYIO TEMY.

B ocBoeHWM NUCHUTUIMHBI MHBATUAAMH U JUIIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAWBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAallMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

WupuBuayanbHbIe KOHCYJBTAIlMM IO TPEAMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIMBUyaTU3allMd O0yYSHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HMHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuenbr MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTe/ILHOIO MPOLECCa MO0 JUCUHUILIHHE (MOLYJIIO).

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

1. IlpoBepka nOMAIIHMX 3a4aHUH W KOHCYJIBTUPOBAHHME IIOCPEACTBOM DJIEKTPOHHOMN
MIOYTHI.

8.2 IlepeyeHb HeOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.
1. OnepanuonHas cucremMa Windows.
2. Cucrema komibroTepHO# anredpsr Mathcad.

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOXxoaMMmasi
00pa3oBaTe/ILHOIO MpoIecca MO AMCUHUILIUHE (MOTYJII0)

IJIs OCyIIECTBJICHUSA

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLIMHBI

No
(MOJIy1nsl) ¥ OCHAIIEHHOCTh

Bug pa6or

1.| 3austus JCKIOUOHHOI'O
THUIIa

YyeOHast ayTUuTOpHsI JUI IPOBEICHUS 3aHATUIN JIGKLIMOHHOTO
tuna ayz. 148C, 132C ocHamieHHas NPe3eHTalnOHHOM
TEXHUKOHN (IIPOEKTOP, 3KpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpaMMHbIM obecrieuenueM (I10)

2.| 3aHATUSA CEMHUHAPCKOTO | YueOHas ayquTOpus JJIs POBEJCHUS 3aHATUI CEMUHAPCKOTO
THIA trmna aya. 132C

3.| I'pynnoBbie Aynurtopus Ne 209C
(MHIUBUIYaTbHBIE)
KOHCYJIbTaIlH

4.| Tekymuii KOHTPOJb, Aynuropus Ne 209C
IPOMEXYTOUHAs
aTTecTanus

5.| CamocrosiTenbHas Kabuner nns camoctosarensHoii padbotsl 208C, 204C, 205C
paboTta OCHAIIICHHBI KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO

MOAKJIIOYEHUS K ceTH « HTepHEeT», IpOorpaMMoi 3KpaHHOTO
YBEJIMYEHUS U 00€CTICUEHHBIN 10CTYIIOM B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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