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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).

1.1 Ileab ocBOeHUSI TUCHMIJIUHBI.

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 PU3NUECKUX 3a1ad;
- HOJYYUTh YMEHHS M HABBIKU PEILIEHHs Pa3IMUYHbIX MaTEMaTHUYECKUX
ypaBHEHHH, TOCTPOCHUS KOMIBIOTEPHBIX MoJelel u 00paboTKH, aHain3a
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
monenupoBanue», «Mubopmatukay, «Maremarndeckuii aHamm3». B pesynpraTte u3ydeHUs
JUCLHUIIIMHBI CTYACHTBI JOJKHBI IIOJIYyYUTh 3HAHMS, UIMEIOLIUE KaK CAMOCTOSITENIbHOE 3HAYCHUE B
JTAIBHEUINEH MpoPeCCHOHANBHON ACSITETLHOCTH, TaK U oOecrneunBarone GopMUPOBAHUE Psijia
KOMIIETEHIIN, YKa3aHHBIX B Y4€OHOM IJIaHE JUCIIUILIHHEI.

1.4 Ilepevyenb MIaHMPyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
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 AUCIUTUIUHBI
g, | KOMTET | KOMICTEHIHH (v 00yyaroImuecs 10JIKHbI
SHIINN e€ 4yacTH) 3HATH yMeTh BJIAJIEeTh
CHOCOOHOCTBIO (YHKIIMOHAT U | UCIOJIb30BaTh | METOJaMHU
HCIIOJIb30BaTh BO3MOXXHOCTH, | METOJbI pemeHHs
CBOOOJIHOE BJIAJICHHUE | IPEJOCTaBIIsAEC | YMCICHHBIX Pa3INYHbIX
MpPOPECCHOHAIBHO- | MBI€ CUCTEMOM | BBIYHCIICHUM MaTEMATHYECKHAX
npoGMINPOBAHHBIM | KOMIBIOTEPHO | JAJIS pelIeHUs | ypaBHEHUIA,
U 3HaHMSMM B | i anreOpsl (GU3NYECKUX U | TOCTPOCHHUS
o0mnactu Mathcad nns DKCIEPUMEHTA | KOMIIBIOTEPHBIX
1 OIIK-5 | KOMIIBIOTEPHBIX penieHus JBHBIX 337a4 | MOJEJNIEH 1

TEXHOJIOTHI1 Ui | (hU3HYecKuX 00paboTKH,
peleHus 3a/1ad | 3a7a4 aHaym3a
npodeccuoHaIbHON HKCIEPUMEHTAIbH
NEeSITEIbHOCTH, B TOM BIX JIaHHBIX
YUCIIe HaXOAIUXCs CpeAcTBaMu
3a npeaenaMu Mathcad
HalpaBJIEHHOCTH




e Nunexc Coneprxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIMHBI
g, | KOMIET | KOMIETECHUHH (wm 00yyYaromuecs T0JIKHbBI
€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 | IPUMEHSATH HaBBIKOM
10JIb30BATHCS MOTPEUIHOCTH | MPOTPaMMHBIE | (OPMYIHPOBKH
COBPEMEHHBIMU MIPUMEHEHUS cpencTsa LEeTu U
METOaMH1 YHUCJIEHHBIX BU3YyaJM3alUy | IOCTAHOBKU
00paboTKH, aHanan3a | METOJOB MPHU pe3ynabTaTOB 3a1aun

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

2. CTpyKTYypa M colepkaHue TUCHHUILINHBI.
2.1 PacnpenesieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT.

OO6mass TpyIOoEMKOCTh ITUCIHILIUHBI COCTABIISET

3 3a4. en

. (_108 w4acoB), ux

pacipeeneHre o Bujgam padoT npeicTaBieHo B Tadumie (0 cmyoenmos ODO).

Bun yuebnoit paboTbl Bcero CemecTtpbl
4acoB (dachr)
5
KonrakTHas pa6ora, B TOM YHcJIe: 52,2 52,2
AyIUTOpHBIE 3aHATHS (BCET0): 36 36
3aHATHA NEKIIMOHHOTO TUIIA 18 18
JlabopaTopHbIe 3aHATHS - -
3aHATUS CEMUHAPCKOTO TUTIA (CEMUHAPBI, 18 18
MIPaKTUYECKHE 3aHSTHSI)
HNuasi koHTaKkTHas1 padora: 16,2 16,2
KonTpons camoctostensHol padotsl (KCP) 16 16
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocTosiTeIbHAsi paboTa, B TOM YHcJIe: 55,8 55,8
Kypcosast pabota - -
ITpopaboTka yueOHOT0 (TEOPETHYECKOr0) MaTepuaa 20 20
BeInonHeHue WHIMBH Ty aIbHBIX 33JaHUi (TIOJArOTOBKA 30 30
COOOIIIEHUH, TPe3eHTaIHil)
Pedepar - -
IloAroTroBka K TeKyIeMy KOHTPOJIIO 5,8 5,8
KoHnTpob: - -
ITonroToBka K 9K3aMeHy - -
OGuiasi TPY10eMKOCTh | vac. 108 108




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

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenenuie Bu10B yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pa3nens! qucuuIiuHel, n3ydaeMbeie B _ 5 cemectpe (0151 baxanaspos ODO)

KonnuectBo 9acos
AynautopHast Brcayur
Ne HaumeHnoBanue pasaciion Beero pa60Ta pOaF)GHO?’lI‘;;
JI 113 JIP | CPC
1 2 3 4 5 6 7
1/Beenenue B Mathcad 14 3 0 3 8
2\I'paduku 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 — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Coaep:xkaHue pa3iesioB JMCHUILIAHDBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

dopma
HaumenoBanue
Ne Coneprxanue paszena TEKYILEro
pasnena
KOHTPOJIA
1 2 3 4
0630p Bo3MokHOCTEH. OnpeneneHus. Pexxumel
. Brinosnnenue
BbIYMCIIeHU. OCHOBHBIE ONIEPATOPBI.
1 |BBeneunne B Mathcad MPaKTUYECKHE

Ilepemennsblie. Bektopsl u Matpunbl. DyHKIMY.

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

[TocTpoeHne AByMEpHBIX I€KapTOBBIX U
2 |I'padukn NOJIApHBIX rpa@uKoB. TpexMepHbie TpaduKHU. I1
[Toctpoenune TpexMepHbIX rpaduKoB PyHKINH.

Ucnons3zoBanue QyHKIuu root. YpaBHEHUs ¢

Pentenue
MIEPEeMEHHBIMH ITapamMeTpaMu. Perienne cucrem 1
3 |airebpanveckux .
ypaBHeHHii ypaBHeHui. [IpubmmxenHoe pelieHue.
HccnenoBanue GpyHKINNA HA SKCTPEMYM.
Brruncnurensusiii 6510k Given-Odesolve.
Penrenue
Pemenne O/1Y ¢ HayanbHBIMHU U TPAHUYHBIMU I
4 |nmuddepeHnanbHbIX
N ycenoBusimu. OJ1Y, 3aganneie HesiBHO. CrcTema
YpaBHCHHIA
ONY. dyukuuu rkfixed, rkadapt
Ornepatropbl CHMBOJBHBIX BeIUUCIEHUNA. O030p
CuUMBOJIBLHBIE I

5 BO3MOKHOCTEH TIpoIieccopa CUMBOJIBHBIX
BBIUHCIIEHUS

BeIuMciIeHui B Mathcad.




Oo6paboTtka 3arpyska gaHHbIX U3 (aiina. yHKIHH -
6 |PKCHEPUMEHTANBHBIX |CIIIaKMBAHMS, HHTEPIOISIHHU, PETPECCUH.
JTAHHBIX
2.3.2 3aHATHS CEMMHAPCKOI0 THUIIA.
®dopma
HaumenoBanue .
Ne asnea Temaruka NpakTUYECKUX 3aHIATHH (CEMUHApPOB) TEKYLIETO
p KOHTPOJIS
1 2 3 4
Wnrepdeiic. Pabora c nepeMmeHHBIMU, BEKTOPAMU U
1 |Bsenenune B Mathcad pd p ’ p
matpuriaMu. OyHKIIMH B BEIYUCICHUSIX. n
2 Cpaduxu ITocTpoenue u HacTpoiika rpadukoB. OdmacTu
p omnpenenenus GyHKIUH Ha TpaduKax.
Pemenue
Pemenne pusnueckux 3amgay u anreOpandeckux
3 |anreOpandecKux o IT
. YpaBHEHUH.
ypaBHEHHIA
Pewenue
Pemenue pusnueckux 3agau ¢ NOMOILBIO
4 | muddepeHaIbHbIX . IT
. muddepeHIaTbHBIX ypaBHEHUI
ypaBHEHUU
5 CuMBOIIbHBIC Onepanuu ¢ anredpandeckKuMU BBIPOKEHUSIMH C n
BBIUMCIICHUS MTOMOIIbIO CUMBOJIbHBIX BBIUHCICHHIA.
O6pabotka OTkpeITHE (ANIIOB ¢ IKCIEPUMEHTAIBHBIMA
6 |9kcrepuMeHTANbHBIX [TaHHBIMU. [locTpoenue rpagukoB II
JTAHHBIX HKCIIEPUMEHTAIBHBIX JTaHHBIX U MX aHAJIH3.
2.3.3 JlabopaTopHble 3aHATHS.
CornacHo y4yeOHOMY IMUIaHy JIabOpaTOpHBIC 3aHATUS IO JAHHOW TUCIUIUIMHE HE
PEIyCMOTPEHBI.

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

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

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

CornacHo ydeOHOMY IIaHy KypCOBBIE DPabOTHI

MIPEAYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSATeIbHOH pPadoThl

00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJIIO)

M0 JAaHHOM JUCIUIUIMHE HE

No Bix CPC IlepeueHp yueOHO-METOIMUECKOTO 066CH6‘{SHI/IH JUCITUTLTAHBI
110 BHITIOJTHEHUIO CAMOCTOSITETIHHON pabOTHI
[TpopaboTka .
1 | reopermueckor Metoaudeckue pEeKOMEHAAUKA TI0 OpPTaHH3aIllMi CaMOCTOSTEIbHON
pabotsl ctynentoB, ®I'bOY BO «Ky6I'Y», 2012. - 33 c.
0 Marepuana
1. bymenesa }0.1. Kak npaBunbHO Hanmcath pedepart, KypCcoBYIO U IU-
IJIOMHYIO paboThl: Y4eOHoe mocoOue st 0akaiaBpoB [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. Pedeparsl, 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., bepnun: J{upexr-
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
YHCITa MHBAJIHU/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasisrorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM 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 TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTre/ibHbIE TEXHOJIOTHH.

B coorBerctBun ¢ tpedoBanusmMu OI'OC BIIO no HampaBiaeHHMIO MOATOTOBKU
UCIIOJIb3YIOTCS, IPU OCBOCHUHU JUCLMILIMHBI B y4eOHOM IPOILIEcCe aKTUBHbBIE M WHTEPAKTUBHbIC
(B3aumojielicTBy10IIME) (GOPMBI IPOBEICHUS 3aHATUMN, a UMEHHO:

- JIUCKYCCHH;

- pa300p KOHKPETHBIX CUTYaIINIA;

- HMHTEPaKTUBHOE MYJIbTUMEIUINHOE CONPOBOKICHHUE.

Berimieo3HaueHHble  00pa30BaTeNIbHBIE TEXHOJIOTUH JAlOT 3((EKTUBHBIE PE3yIbTaThl
OCBOCHMS JUCLUIUIMHBI C MO3UIMHA aKTyallM3allui COJEpKAHUS TEMbl 3aHITHSA, BBIPAOOTKU
IPOAYKTUBHOI'O MBIIIJIEHHSI, TEPMUHOJIOTHYECKON TPaMOTHOCTH M KOMIIETEHTHOCTH 00y4aeMOoro
B aCMeKTe COIMaJbHO-HANpaBIEHHOW NO3MLIMU Oyaymiero OakaiaBpa, W MOTHUBallUM K
MHUIMATUBHOMY U TBOPYECKOMY OCBOEHHUIO y4eOHOr0o Marepuara.

B cootBerctBum ¢ TpedoBanusmu GI'OC BITO peanu3zaiiys KOMIETEHTHOCTHOTO MOAX0/1a
IpelyCMaTPUBAET IIUPOKOE MCIIONIb30BaHUE B yUEOHOM MPOIECCE aKTUBHBIX U MHTEPAKTUBHBIX
dbopM npoBesieHNs 3aHATUH (KOMITBIOTEPHBIE CUMYJISIINH, Pa300p KOHKPETHBIX CUTYallui U T.J1.)
B couetanuu c BHeayTuTOpHOM pabOTOM OHM CO3/IAI0T JOTOJIHUTEIbHBIE YCIOBUS (OPMUPOBAHUS
U pPa3BUTUS TpeOyeMbIX KOMIIETCHLIMH OOydaromuxcs, MOCKOJIbKY MO3BOJSIOT 00€CHednuTh
aKTHBHOE B3aMMO/IECTBHE BCEX YUACTBYIOIIMX B IIpOIECCe 00YUEeHHMs, BKIIIOUasi IPeroaaBaTess.
OTH MeTo/Abl B HaHOOJBIIEH CTENEHN CHOCOOCTBYIOT JIMYHOCTHO-OPUEHTUPOBAHHOMY IMOIXOIY
(oOyuenne B coTpyaHudecTtBe). [lpum 5TOM mpernogaBaTedh BBICTYMMAET CKOpPEE B POJIHU
opraHuzartopa Iporecca OOy4deHHus, Jujaepa TpyIIbl, CO3JaTeNst YCIOBUH JUIs TPOSBICHUS
WHUIIUATUBBI 00YJIArOIITUXCSI.

[IpoBenenue Bcex MPaKTUYECKUX 3aHATUN MPETyCMOTPEHO B Kilacce, CHAOKEHHOM BCEM
HEOOXOIUMBIM  OOOpy/JOBaHMEM M  KOMIIbIOTepaMu Il 3()PEKTUBHOTO  BHIOJHEHUS
COOTBETCTBYIOLIUX Pa0OT.


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 NUCIIOJIBb30BAHUEM DJIEKTPOHHOM 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

mraromMm, paBHbIM GI[I/IHI/II_IG?

4. Kak onpenenuts nepeMeHHyI0 ¢ UHACKCOM?

S. Kak 3amaercs mHIuKanus omuook?

6. Kakue tumnsl 6J10K0B 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 mnpocmoTperb COIEpPKMMOE MAacCCUBa, OIPEIEICHHOTO uepe3
JUCKPETHBIN apryMeHT?

14. Kak oOpamaTthcs K OTAeIbHOMY CTOJIOIY MAaTPUILIBI?

15.  Kakue criocoOsl co3aanusi MaccuBoB cymiectBytoT B MathCAD?

16.  Yro onpenenser nepemenHas ORIGIN?

17.  Kakue ¢ynkuuu BctpoeHsl B MathCAD s ompeneneHus napameTpoB
MaTpuIbl?

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 mpeaHa3HAYCH ONEpaTop BEKTOPH3AIUU?

22.  Kak BBIUMCIUTH COOCTBEHHBIE YHCIIA U COOCTBEHHbIE BEKTOPHI MaTpUIL?

23.  Kakue criocoObl oToOpakeHHst MaccUBOB cyiiecTBytoT B MathCAD ?

24.  Kak 3anucath KOMIUIEKCHOE YHCI0?

25.  Ilepeuncnure OCHOBHBIE MATPUYHBIE PA3IIOKEHUS?

26.  Kak mocTpouTh MOJIIPHBIA U A€KaPTOBBINA rpaduKu?

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

28.  Kak u3menutp Macitab rpagpuka?

29.  Kaxk omnpenenuTts KOOPAWHATY TOYKH HA rpaduke?

30.  Kak moctpouts rucrorpammy?

31. Kak co3mate anumariuro B MathCad?

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

33.  Kak HaxoauTcs HayaabHOE MPUOIIKEHUE [T PEeLIeHNs ypaBHEHUs?

34.  Kakwue dyHkuuu ans perienus oguoro ypasHenus B MathCad Ber 3Haete?
B uem nx otnuumne?

35. HazoBure ¢yHkmmm s pemieHus cucteM ypaBHenumii B MathCad u
0COOEHHOCTH MX MPUMCHEHUSI.



36.  OnwummuTte CTPYKTYpY OJ0Ka pelIeHns ypaBHEHUH.

37.  Kaxkoii 3HaK paBEeHCTBa UCIIOJIB3YETCs B OJIOKE pEIICHUs?

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[IbI BKIIOYaeT MeHi0 Symbolics?

49.  Kak MOKHO BBIIIOJIHUTE 3aMeHy repeMenHoi B MathCAD?

50.  Kak CUMBOJIBHO PEIIUTh YpaBHEHUE U HEPABEHCTBO?

51.  Kak MOXHO pa3joXuTh Ha MpocTeilline ApoOU CII0KHOE BBIpaKEHUE
MathCAD?

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

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
peuieHus?

57. Kakwme ¢yHKIMM TmpenHazHaueHbl Uisi pemeHus U depeHInaTbHbIX
ypaBHEHMH U UX cuctem?

58.  Kakwue mapameTpsl HEOOXOIUMO 334aTh IS pemieHus 1uddepeHnaaIbHbIX
yYpaBHEHMH U UX cuctem?

59. Kak mpounterpupoBats auddepeHnnanbHOe  ypaBHEHHE — IIEPBOTO
nopsiaka?

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

61. Kakas cucrema Ha3pIBaeTCs KECTKOM?

62. Kakue GyHKUMM HCIONB3YIOT JUIA pPEUIEHHS JKECTKOM  CHUCTEMBI
T depeHIMATbHBIX ypaBHEHUI?

63.  Kakoe ornnuue B HanmucaHuu (pYHKLUH Ui pelIeHUs] TOJIbKO B KOHEYHOM
TOuKe?

64.  Kakue BBIIENAIOT TUITBI YPAaBHEHHUI B YaCTHBIX TPOU3BOIHBIX?

65. C mnomomplo KakuxX (YHKIMHA pemaroTcss YpaBHEHHS B YacCTHBIX
IIPOU3BOJHBIX?

66. Kaxkue cymecTByrOT criocoObI armpOKCUMAIINH ONBITHBIX JAHHBIX ?

67.  Kakas ¢pyHKUMS UCTIONb3yeTCs ISl JIMHEHHON MHTEPIOIALUU?

68.  Jlns gero MCIONB3yeTcs CIUIAaiH-UHTEPITOISIHS?

69.  Kakas ¢pyHKUMS UCTIONB3YeTCs ISl CIUIAaHH-UHTEPIONSAIH?

70. B yem oriinuune B-crutaliH-uHTEpNONALNN OT OOBIYHON HHTEPIOIAUN?

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

72. UTto Takoe TUHEHHOE Mpeacka3zanue?

73. Kak ompenenauTth y3Ibl, 4epe3 KOTOpPbIE MPOXOAUT IOBEPXHOCTh, IPH
JIBYXMEPHOM CIJIAaH-UHTEPHOJSALUNA?

74.  Kak noctpouTthb rpapuk mNOBEPXHOCTH?

75.  Kakumu pyHKIMAMU peanusyerca onHomepHas perpeccust B MathCAD?

76.  Kakumu GyHKUIUSMH IPOU3BOAUTCS IBYXMEpPHAsk HHTEPIIOIALUSA?
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77.  Jomyckaer iu MathCAD MHOrOMepHYIO perpeccuto?
78. B xakux ciydasix MpUMEHSIOT 0000IICHHYIO PETPECCHIO U Kakue (PyHKITUN
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 CpeicTBa JUIsl HMHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0POBBS BEIOUPAIOTCS C YUETOM MX WHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEIOCTABIISAETCS JOMOIHUTEIBHOE BpEeMs JUIsl TIOATOTOBKHM OTBETA Ha 3a4éTe;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMHU BO3MOXHOCTSIMU 3/10POBbS MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsi 00YHAIOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 310POBbSI
U WHBAIWAOB TIPOLEAypa OICHWBAHUS pE3YyNbTaTOB OOyYEHHs 110 JAWCHUILUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOY4YEHMS] MHBAJIUIOB U JIMI] C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHUILTUHE (MOAYNIO) MpeaycMaTpuUBaeT MPelOoCTaBlICHUE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMYCHHSIM WX 3J0POBbS U BOCIPHATHS
uHpopMmanuu:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUEHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B IIeYaTHOM 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 npakTuka [DIEKTPOHHBIN
pecypc]. U.1 / I'ymepoB A. M., XonogHoB B. A. - Kazaus: ®on, 2013. - 112 c. -
https://biblioclub.ru/index.php?page=book&id=258795.

2. IToxapckas, I'. 1. MATHCAD 14: OcHOBHBIE CEPBHUCHI U TE€XHOJOTUHU
[DnexTponnbiit pecypc| / Ioxapckas I'. WM., Hazapor . M. - M.: HanuonanbHbIit
OtxpeiThiii YHuBepcuter « MHTYUT», 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
o0pa3oBaTenbHOE YUpeXACHHE BhICIIEr0 mpodeccuoHaabHoro obpazoBanms «KazaHckuit
HaIlMOHAJIBHBIA MCCIIE0BATENIbCKUN TEXHOJIIOTHYEeCKUN yHUBepcuteT». - Kazanp : M3n-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 NU3JaHUA B 3JICKTPOHHOM BHU/IC B 3J'ICKTpOHHO'6I/I6J'II/IOTeLIHBIX CHCTEMax

5.2 lonostHMTEILHASI JIATEPATYypa:
1. Makapos, Esrennii I'eopruesuu. Mmxenepusie pacuerst B Mathcad
14 [Tekct] / E. Makapog. - CII0. [u ap.] : ITutep, 2007. - 591 c. : wi. - [Ipunaraercs
[1] CD-ROM. - ISBN 9785911803483.
2. Pemenue 3amau mo kypcy oOmieit ¢usukm [Tekct] : yueOHOe
nocoOue Juis CTyIeHTOB By30B / 1ox 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
nocoOue s cryneHToB By30B : [B 3-x T.] . T. 1 : Mexanuka. MonekynsapHas ¢usuka / 1. B.
Cagenbes. - U3na. 6-e, ctep. - CII0. [u ap.] : Jlans , 2006. - 432 c. : un. - (Kimaccuueckast yueOHast
mutepatypa 1o ¢usuke) (YueOHuku s By30B. CnenmanbHas nuteparypa) (Jlydmume
kiaccuueckue yueonnkn). - 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 — ba3za maHHbIX SCOPUS

6. https://www.webofknowledge.com — ba3a nanubsix Web of Science

7. MeToauyeckne yKa3zaHusi AJs1 OOyYAlOIIMXCH IO OCBOEHHMI0 IHCHMILIMHBI
(Mmonyais).

K cneumanucram pasznuuHbIX oOnacTed 3HAHMKA B HACTOSIIEE BpEeMs IPEAbABIAETCS
MIUPOKUH mepedeHb TpeOoBaHMU. OAHO M3 BaXHEUIIMX — 3TO HAJIMYUE YMEHHsS M HaBBIKa
CaMOCTOSITEJILHOTO TIOMCKA 3HAHUM B Pa3IMYHbIX MCTOYHUKAX, UX CUCTEMAaTH3allusl U OLIEHKa B
KOHTEKCTE pelIacMoH 3aaun.

CrpykTypa yueOHOro Kypca HallpaBjIeHa Ha Pa3BUTHE y CTyJEHTa JaHHOM CIIOCOOHOCTH.
OpHaKko pemamyo pojb B 3TOM HIPaeT CaMOCTOSATENIbHAs pabdoTa CTyIEeHTa M OCO3HAHHOE
y4acTUe B JIKIIMOHHBIX U MPAKTUYECKUX 3AHATUAX.

PexomeHyeTcst MOCTPOUTH CaMOCTOSTENbHYIO PAabOTy TakuM o00pa3oM, 4TOObI OHa
BKJIIOYaa:

- HU3y4YEHHUE KOHCIIEKTA JIEKLUU B TOT K€ JI€Hb, I10CJIE JIEKIUH;

- H3yYCHHUE KOHCIEKTA JICKIUH 3a JICHb MEepPe]l CACAYIOICH JICKIHE;
- H3y4YeHHUE TeOPETHYECKOIro MaTepHaja 1o yueOHUKY U KOHCIEKTY;
- MOATOTOBKY K NPAaKTUYECKOMY 3aHSTHIO.

JUid NOHMMaHHs MaTepuana M KadeCTBEHHOTO €ro YCBOEHHUs PEKOMEHIYETCs Takas
IIOCJIEI0BATEIbHOCTD ACUCTBUI:

1. [Mocne mpocnymMBaHus JEKIUH U OKOHYAHHS YYeOHBIX 3aHSATHUH, IPU MOJATOTOBKE K
3aHATUSAM CIIEAYIOLIEro JIHS, HY>)KHO CHadajla MPOCMOTPETh U 00yMaTh TEKCT MPOCIYIIaHHOMN
JEKLUH.

2. IIpy moAroTOBKE K HOBOM JIEKIIMH ITPOCMOTPETH TEKCT MPEIbIAYIIEHN JIEKIIUH, I0JyMAaTh
0 TOM, Kakasi MOXeT ObITh TeMa CJIEeIYIOIIEH KU,

3. B Teuenue Henenu BbIOpaThb Bpems Ui paOOTHl C JUTEPATypoll W MHTEpHET-
MCTOYHUKAMU I10 TEME.
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4. Tlpu TOATOTOBKE K MPAKTHYECKUM 3aHATUSM, HEOOXOIMMO CHadajda MpPOYHTATh
OCHOBHBIC TOHSTHS M MOIXOIBI TI0 TEME JOMAIIHETro 3afaHus. [Ipy BBHIMOJHEHUH 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 WHIAMBUIYyallbHas ydyeOHash pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOTro MaTepuania.

WupuBuayanbHbIe KOHCYJBTAIlMM IO TPEAMETY SBISIOTCS BaKHBIM  (aKTOPOM,
CIOCOOCTBYIONUM HHIUBUyaTU3allid O0y4eHHUS U YCTAHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HMHBAJIHIOM 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. Onepanmonnas cucrema Windows.
2. Cucrema komibroTepHO# anredpsr Mathcad.

9. MarepuajbHO-TeXHHYECKAasE 0a3a, HeoOXoaUMasn
00pa3oBaTe/ILHOIO MPoIecca MO AMCUHUILTHHE (MOTYJII0)

IJIAA OCyIIECTBJICHUSA

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTLIMHBI

No
(MOJIy1nsl) ¥ OCHAIIEHHOCTh

Bug pa6or

1.| 3ausaTus JCKIOOUOHHOTI'O
THUIIA

VYuebHas ayuTOpUs 1J1s IPOBEICHUS 3aHATUH JIEKIIMOHHOTO
tuna ayz. 148C, 132C ocHamieHHas MPe3eHTallnOHHOM
TEXHUKOHN (IIPOEKTOP, 3KpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpaMMHbIM obecnieuerueM (I10)

2.| 3aHATHUS CEMUHAPCKOTo | YdeOHas ayIuTOpus IJis MPOBEACHUS 3aHATHI CEMUHAPCKOTO
THTA tumna aya. 132C

3.| I'pynnossie Aynuropus Ne 209C
(MHIUBUIYATHHBIC)
KOHCYJIbTAIIUH

4.| Tekymuii KOHTPOJb, Aynuropus Ne 209C
MPOMEKYTOUHAS
aTTeCTaIMs

5.] CamocrosTenbHas Kabuner nns camoctosarensHoii pabotsl 208C, 204C, 205C
paboTta OCHAIIICHHBI KOMITBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO

MOAKJIFOYEHUS K ceTu «IHTepHEeT», MPOrpaMMoil 3KpaHHOTO
YBEITUYCHUS U 00€CTICUYEHHBIN JTOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

12




