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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ilean ocBOeHUS TUCHUIIMHBI.

VYuebnas gucumiummHa «Mathcad B ¢dusmueckux pacderax» CTaBUT CBOEH IIEIBIO
dbopMupoBaHre M BbIPAOOTKY y CTYIEHTOB KOMIIETEHIWH, BKJIIOYAIOIIMX 3HAHMS, YMEHUSA U
HaBBIKH, CBS3aHHBIE C HCIOJB30BAHMEM CHCTEMBI KOMITbIOTEpHOH anreOpsr Mathcad ams
pelieHus GU3MUECKUX 33/1a4, 00pabOTKH U aHAIKM3a SKCIIEPUMEHTAIbHBIX JaHHbIX.

1.2 3agaun AUCHMUILINHEL,

OCHOBHBIE 33J]a4l JUCLMILUIMHEI:

- M3y4uTh (PYHKIIMOHAT W BO3MOXKHOCTH, MPEIOCTABIIIEMbIE CHCTEMON KOMIThIOTEPHOM
anredpsl Mathcad auist pemenust Gpu3nyecKux 3a/1ay;

- HM3y4YUTh OCOOCHHOCTH MPAKTUUECKOTO MPUMEHEHHUSI YNCICHHBIX METOIOB TPH pacyeTe
buznyecKux 3a/1ad;

- TMOJYyYUTh yYMEHHUS W HABBIKM PEIICHUS Pa3JUYHBIX MATEMAaTHYECKHX YypaBHCHUH,
MOCTPOCHUS KOMITBIOTEPHBIX MOjENeH M 00pabOTKH, aHaM3a SKCICPUMEHTAIBHBIX JTaHHBIX
cpeactBamu Mathcad.

1.3 MecTo AucuumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Huctmumna «Mathcad B ¢u3mveckux pacderax» OTHOCHUTCS K BapHaTUBHOW YacTh
bnoka 1 «/lucturuiunel (Moaynu)» y4eOHOTO MiIaHa.

JlucuuniauHa JIOTMYECKM U COAEPKATEIbHO-METOJIMYECKH CBsi3aHa C AUCIUIUIMHAMHA
«Mexanukay, «MonekynapHas ¢uzuka», «Mexanukay, «/lubdepeHnmnansubpie, HHTErpalbHbIE
YpaBHEHUsT W BapUAllMOHHOE HCYHCIEHHE», «YHCIEHHbIE METOAbl U MaTeMaTU4YecKoe
monenupoBanue», «MudopmaTtukay, «Maremarndeckwii aHaimu3». B pesynbTare H3y4eHUs
JUCLUIUIMHBI CTYJEHTBI JOJKHBI ITOIYYUTh 3HAHUS, UMEIOIIHNE KaK CaMOCTOSITEIbHOE 3HAUEHUE
B JANBbHEWIEH Tpo(heCCHOHATBLHOW NEATEIBHOCTH, TaK W obecredmBaronme (GpopMUpOBaHUE
psia KOMIIETEHIUH, YKa3aHHbIX B YU€OHOM IIJIaHE JUCLUIUINHBI.

1.4 IlepedyeHb NMIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHUS] IO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrPaMMBbI.

N3yuenune nanHoOM y4eOHOU TUCIUIIIIMHBI HAMPaBIeHO Ha (OPMUPOBAHKE y 00yUaIOIIHUXCS
CJEIYIOINX KOMIIETEHIINH !

No Nunexc Conepxanue B pesynbrare uzydenust yueOHON AUCIUTUTMHBI
. 1; KOMIIET | KOMHETEeHIUH (MIn 00yyJaroImuecst TOJHKHBI
" | eHnmm e€ 4acTn) 3HATh ‘ yMeTh ‘ BJIA/1E€Th




Ne Nunexc Conepxanue B pesynbrare uzyuenusi yueOHON AUCIUTIIIMHBI
Ly, | KOMUIET | KOMTIeTeHIH (nmm 00yYaroImuecst TOHKHBI
SHIUHN e€ 4yacTH) 3HATh yMeTh BJIa/IeTh

CIIOCOOHOCTBIO (GYHKIIMOHAT M | UCIOJIB30BaTh | METOJaMU
UCIIOJIb30BATh BO3MOXXHOCTH, | METOJbI pelieHus
CBOOOJHOE BJIAJICHUE | IPEAOCTABIISAC | YUCICHHBIX Pa3IMYHBIX
npodeccuoHaNbHO- | MbI€ CUCTEMOM | BBIYMCIEHUN | MaTeMaTHYECKUX
npoGUIUPOBAHHBIM | KOMIIBIOTEPHO | JUIS pEIICHHs] | YpaBHEHUH,
U 3HaHUSAMH B | i anreOpsl (bu3NYECKUX U | TOCTPOCHUS
obnacTu Mathcad nns HKCIEPUMEHTA | KOMITbIOTEPHBIX

1 OIIK-5 | KoOMIBIOTEPHBIX peteHust JILHBIX 3a1a4 MOJIEJIEN U
TEXHOJIOTH st | PU3NYECKUX 00paboTKH,
pelieHus 3aj1ad | 3a7a4 aHaym3a
npodeccnoHaTbHOMI IKCIIEPUMEHTATIBH
NEesITeIbHOCTH, B TOM bIX JAHHBIX
qHCIe HAXOAIINUXCA cCpeacTBaMu
3a npeaeaamMu Mathcad
HAIpPaBICHHOCTH
TOTOBHOCTBIO MIPUHIIMITBI MPUMEHSITh HaBbIKAMU
MIPUMCHSIT Ha | IOCTPOCHUS MaTeMaTHYeCK | aHaln3a
MIPaKTUKE bu3UYECKUX U | e METOABI peIMEeTHOM
npodeccuoHabHBIC | MaTEeMaTHYeCK | IS obnactu u

2 [IK-3 | 3HaHust TeopUM U | UX MOJeNen KOPPEKTHOI (hopMyIHpPOBKHU
METO/IOB 00paboTku AHATTUTUYECKOTO
buznuecKkux UCCIIETyeMbIX | OIUCAHUS
WCCIIETIOBAaHHNA MIPOIIECCOB U MOJIEIIUPYEMOTO

SIBJIICHUH SIBJICHUS

CIIOCOOHOCTHIO OTPaHHWYCHUS U | IPUMCHSITH HABBIKOM
TMI0JIb30BaThCA MOTPEIIHOCTH | MPOTPaMMHBIE | (OPMYTHUPOBKH
COBPEMEHHBIMH PUMEHEHHS CpeacTBa ey |
METOJIaMU YHCIEHHBIX BU3YalIHM3alluU | MOCTAHOBKHU
00paboTKH, aHanHu3a | METOJOB IPU pe3yJIbTaToB 3a/1a4u

3 [IK-5 |u CHHTE3a | pelIeHUN pacuéToB u UCCIIEIOBaHMS
¢buznueckoi Hay4YHBIX U3MEPEHUH B
uHhopManuu B | 3a/1a4 pamKax
n30paHHON oOnacTu Hay4YHBIX
buznuecKkux UCCIIeTOBAHHM
HCCIIEOBAHUMI

2. CTpyKTYpa M coiep:KaHue M CUHUIJIMHBI.
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.

OO6miast TpyaO0EMKOCTh JUCHUILIAHBI COCTABIISIET

3 3au. ex. (_108 wgacoB), ux

pacmpezienieHue Mo Buaam paboT IpeacTaBieHo B Tabmuie (05 cmydenmos OPO).

Bun yuebnoit paboTbl Bcero Cemectpsl
4acoB (dacer)
5
KonTakTHasi paboTa, B TOM 4ncJe: 50,2 50,2
AyIuTOpHBIE 3aHATHS (BCEro): 36 36
3aHATHS IEKIIHOHHOTO THIIA 18 18
JlaboparopHble 3aHATH - -




3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, 18 18
IIPAKTUYECKHE 3aHSTHSI)
HNnas koHTaKTHasA padoTa: 14,2 14,2
KoHnTtpoisb camocTositenbHOM padoThl (KCP) 14 14
ITpomexyrounas atrecrauus (MKP) 0,2 0,2
CamocrosiTeJibHasi paboTa, B TOM YHCJIe: 57,8 57,8
KypcoBas pabora - -
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 20 20
BeironHeHe WHAMBHYaTbHBIX 331aHUH (ITOrOTOBKA 30 30
COOOIIEHUH, IPE3EHTaIMI)
Pedepar - -
[ToaroToBka K TEKynieMy KOHTPOJIO 7,8 7,8
KonTpoJnb: - -
[ToaroToBka K sK3aMeHy - -
OO0masi Tpya10eMKOCTh qac. 108 108
B TOM 4HCJIe KOHTAKTHAsA 50.2 50.2
pabora
3a4. el. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " X TpYAOCMKOCTH I10 pa3jciiaM JUCHUILIAHBI.

Pasnenbl qnuctuIuIMebl, u3ydaembie B _ 5 cemectpe (das baxanraepos ODO)

KomngecTBo yacoB
Bueayaur
Ne HaumenoBanue pa3nenos Beero Ay;ig?g{aﬂ opH};a
pabota
JI I13 JIP | CPC
1 2 3 4 5 6 7
1. |BBexenue B Mathcad 14 3 0 3 8
2. |I'paduxn 21 3 0 3 15
3. |Pemenue anrebpanyeckux ypaBHEHUH 16 2 0 2 12
4. |Pemenue nuddepeHnnanbHbIX ypaBHEHUN 19 4 0 4 11
5. |CuMBOIIbHBIE BHIYHCICHUS 18 3 0 3 12
6. |OOpaboTKa HKCIEPUMEHTATBHBIX JAHHBIX 6 3 0 3
Hmoeo no oucyuniune: 9 18 0 18 58

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie

3ansaTus, CPC — camoctosiTenpsHas paboTa CTyAeHTa

2.3 Copaep:xanue pa3/iei0B TUCHUILINHBI:
2.3.1 3ausaTuda JeKINOHHOI0 THIIA.

dopma
Haumenosanue
No Coneprxanue paszaena TEKYILIETO
pasznena
KOHTPOJISI
1 2 3 4




0630p Bo3MokHOCTEeH. OnpeneneHus. Pexxumel
N Brinosinenue
BbIUUCIIeHUH. OCHOBHBIE OIIEPATOPHI.
1 |BBenenue B Mathcad MPaKTUYECKHE
Ilepemennsblie. Bektopsl 1 Matpunbl. DyHKIMY. N
o . N 3ananuit (I1)
VYuér pasmepHOCTEN NpU pacu€rax
[TocTpoeHne ABYMEPHBIX I€KapPTOBBIX U MOJSPHBIX
2 |I'paduku rpa¢ukoB. Tpexmepnsie rpaduku. [Toctpoenue IT
TPEXMEpHBIX IPpauKOB PYHKITHIA.
p Hcnonb3oBanue GpyHKIuM root. Y paBHEHUs ¢
elLeHHe
IepeMEHHbIMU NTapaMeTpamiu. Perienue cucrem I
3 |anrebpanveckux .
ypaBnermi ypaBHeHui. [IpubnmxenHoe penieHue.
UccnenoBanue GyHKIMA Ha SKCTPEMYM.
BeruncnurensHbiit 6110k Given-Odesolve.
Pewenne
Pemienne O/1Y ¢ HauanbHBIMU U TPAHUYHBIMU I
4 | muddepeHnmantbHbBIX
ypaBHCHHi ycnoBusmu. O/1Y, 3aganueie HesaBHO. Cuctema
O1Y. ®ynknuu rkfixed, rkadapt
Omneparopbl CUMBOJIBHBIX BbIUuCiIeHU. O030p
CUMBOJIEHBIC N 11
5 BO3MO>KHOCTEH Mpolieccopa CUMBOJIbHBIX
BBIYUCIICHUS .
BbIUMciIcHU B Mathcad.
O6paboTtka 3arpyska gaHHbIX U3 (aiina. OyHKIIH -
6 |9KCIEpMMEHTANBHBIX  |CriIa)KUBAHMsl, MHTEPIIOALMH, PETPECCUH.
JTAHHBIX
2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
®dopma
Haumenosanue .
Ne asyena TemaTnka MpaKTHYECKUX 3aHATHI (CEMHHAPOB) TEKYIIETo
P KOHTPOJIS
1 2 3 4
WuTepdeiic. Pabora c nepeMeHHBIMHU, BEKTOpPAaMU U
1 |Beenenue B Mathcad po p ’ p
MaTpuiaMy. OYHKIIMH B BEIYMCIICHUSIX. n
2 IFpaduxn [Toctpoenue u HacTpoiika rpapukoB. OdnacTu
P ornpeJeneHust QyHKIUH Ha rpagukax.
Pemenne
Pemenue pusnueckux 3agad u anredpandeckux
3 |anredpanueckux o IT
. YPaBHEHHH.
ypaBHEHHI
Pemenue
Pemienue gpusnueckux 3agay ¢ MOMOILBIO
4 |\nuddepeHnnanbHbIX . IT
N nudepeHInabHBIX YPaBHEHUM
ypaBHEHUH
5 CuMBOJIBHBIE Onepanuu ¢ anreOpandecKUMH BbIPAKEHUSIMU C N
BBIYUCIICHHSI MTOMOIIIbIO CUMBOJIbHBIX BBIYMCICHUH.
O6paboTtka OTtkpbiTHE (AIIOB C SKCIEPUMEHTAIbHBIMU
6 |9KcrepuMeHTaIbHBIX [HaHHBIMU. [TocTpoeHue rpadukoB IT
JTAHHBIX HKCIIEPUMEHTAIBHBIX JaHHBIX U UX aHAJIH3.
2.3.3 JlaGopaTopHbIe 3aHATHS.
CornacHo y4yeOHOMY IUIaHy JIabOopaTOpHBIE 3aHATUS IO JaHHOM JUCHUIUIMHE He
IIPEyCMOTPEHBI.




3amura naboparopHoii pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedepara (P), acce (9),
koiokBuyM (K), rectuposanue (T) u T.x1.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
CornmacHo y4eOHOMY TIUIaHYy KypcoBbleé pPa0OThl IO JaHHOM JUCLMIUIMHE He
IIPEyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4aomUXCcH M0 JUCUMILIMHE (MOTYJII0)

[TepeueHs yaeOHO-METOAMYECKOTO 00SCIICUCHUS JUCIIUILTAHBI

Ne Bun CPC o
110 BBIMIOJHEHUIO CAMOCTOSITEILHON pabOThI

[TpopaboTka .
1 | reoperuueckoro Metonuyeckue peKOMEHAAlMd [0 OpraHu3aldd CaMOCTOSITENIbHOM
pabotsl ctynentoB, ®I'BOY BO «Ky6I'Y», 2012. - 33 c.
marepuaa
1. bymenesa FO.U. Kak npaBuibHO Hanucath pedepar, KypcoByrO U JH-
IUIOMHYIO paboThl: YdeOHOe mocobue st OakamaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — DnektpoH. naH. — M.: JlamkoB u K, 2016. —
140 c.
5 Pedpepat https://e.lanbook.com/book/93331.

2. KysnenoB W.H. Pedeparbl, KypcoBble U AUILIOMHBIE pPaOOTHI.
Meroanka moaroToBk U odopmiieHHs [DIEKTPOHHBIM pecypc]: yueo.
nocobue — DnekTpoH. naH. — M.: [lamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

[TonroroBka | Beuierxanuna A.O. JlenoBble U Hay4HbIE Mpe3eHTALMU [ DJIEKTPOHHBII
3 npe3eHTaluu | pecypc]: yueOHoe mocodue — DieKTpoH. Aad. — M., bepmun: Jupekt-
10 TEME Menua, 2016. - 115 c.

pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

Y4yeOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEIBHONM pabOThl O0YyYalOIIUXCs W3
YHCiIa MHBAIK/IOB U JIMI[ C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTasinstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbSI U BOCHIPUATHS HH()OPMAIIHIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIIEeHUsIMM CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B cootBerctBunm c¢ tpedoBanusmMu OI'OC BIIO mno HampaBieHHIO MOATOTOBKU
UCTIOJIB3YIOTCSI, IPU OCBOCHUHU JTUCLMILIMHBI B y4eOHOM IpoIlecce aKTHBHBIE M WHTEPaKTHUBHBIE
(B3aumosieicTBy0IME) GOPMBI IPOBEIEHUS 3aHATUHN, @ UMEHHO:

7
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- JIUCKYCCHH;

- pa300p KOHKPETHBIX CUTYalHUi;

- HMHTEPaKTUBHOE MYJIbTUMEIUITHOE CONPOBOKICHHUE.

Belmeo3HaueHHble  00pa3oBaTeibHbIE TEXHOJIOTUU JAA0T 3(PQEKTHUBHBIE PpE3yJbTaThl
OCBOEHHUS JUCLUUIUIMHBI C MO3MLMHA aKTyaau3alud COACpKaHWsS TEMbl 3aHATHUS, BBIPAOOTKHU
IPOAYKTUBHOI'O MBIIIICHUSI, TEPMUHOJIOIMUECKOW IPaMOTHOCTH M KOMIIETEHTHOCTH 00y4aeMoro
B aCIEKTE COIMaJbHO-HANpPABIEHHOW MO3MIMU Oyaymiero OakamaBpa, M MOTHBALUU K
MHUIMATUBHOMY U TBOPYECKOMY OCBOEHUIO Y4eOHOr0 MaTepHaa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC BIIO peanusanuss KOMIETEHTHOCTHOTO
[OJX0/a NpPEeAyCMAaTPUBAET IIMPOKOE HCIOIb30BaHUE B Y4EOHOM IIpolecce AaKTHUBHBIX U
MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUN (KOMIBIOTEPHBIE CUMYJISIMH, pa300p KOHKPETHBIX
cutyauuid u T.4.) B coueraHum c BHeayqUTOpHOM pabOTOM OHM CO3JAIOT JONOJIHUTEIbHbIE
ycnoBus (OPMHUPOBAHUS M PAa3BUTHUSA TPEOYEeMbBIX KOMIIETCHIMH OOYYalOUIMXCS, MOCKOJIBKY
HO3BOJISIIOT 00€CIeUNTh aKTUBHOE B3aUMOJICHCTBHE BCEX YYACTBYIOILUX B IIpoliecce 00ydeHus,
BKJIIOYAs MperojaBaTensi. DT METOAbl B HAaWOOJBIICH CTETNEHH CIIOCOOCTBYIOT JHMYHOCTHO-
OpPUEHTHPOBAaHHOMY Moaxony (oOyueHue B coTpyaHuuectse). llpm 3TOM mpenonaBaTens
BBICTYIIA€T CKOpPEE B POJM OpraHu3aropa Iporecca oOydeHHs, JuAepa TPYMIbl, CO3J1aTels
YCIIOBUH JJIs1 IPOSIBJICHUSI HHULIMATUBBI 00yUYarOIIHUXCsl.

[IpoBenenue Bcex MPAaKTUUECKUX 3aHATUI MPEAYCMOTPEHO B KJacce, CHaOKEHHOM BCEM
HEOOXOAUMBIM  00OpyZOBaHMEM M  KOMIbIOTEpaMu Uil 3(Q(HEKTUBHOIO  BBIIOJIHEHUS
COOTBETCTBYIOILIUX padoT.

JUis M1 ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pPOBbSI IIPEJYCMOTPEHA OpraHU3aLus
KOHCYJIbTAllMM ¢ MCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeAcTBA JJIfl TeKYIero KOHTPOJIsl YCIIeBAeMOCTH M ITPOMEKYTOYHOM
aTTecTalNu.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /sl NPOBeeHHs IPOMEKYTOYHOMH ATTeCTALMH.

4.1.1 Bonpocbl, BbIHOCHUMbIe Ha 3a4€éT mo aucuumiiuHe «Mathcad B ¢usuyeckunx
pacderax» st HanpaBJjaeHus noarorosku: 03.03.02 ®usuka

1. C nomouibio Kakoro ornepaTopa MOXHO BbIUHUCIUTH BbIpayKEHUE?

2. B xaxom nopsake MathCad unrepnperupyet 6510ku?

3. Kak ompenenuth NUCKPETHBIC MEPEMEHHBIC C TMPOW3BOJBHBIM IATOM M IIIaroM,
paBHBIM eAuHHUIIE?

4. Kak onpenenuTs epeMeHHYI0 ¢ HHACKCOM?

5. Kak 3amaetcd mHAUKAUI OIIHOOK?

6. Kakwue Turel 6;10KOB UMEIOTCS B CUCTEME?

7. Kak 0J10KM MOXHO CAeNaTh BUAUMBIMU?

8. UeM oTiM4aeTcs YHCIOBOE U CHMBOJILHOE IMPEOOPA30BAHKUE BHIPAIKECHU?

9. Kakue crioco0Obl 3a1aHust BEKTOPOB U MaTpHIl cymiecTByror B MathCad?

10. Kakas cucreMHass TIEpeMEHHAs ONPEICIIICT HIKHIOW TPAaHUIY WHJIEKCAIIUN
AIIEMEHTOB MaccuBa?

11. Kak obOpamaThecsi K OTASIHHOMY 2JIEMEHTY BekTopa?

12. Kak oOpamarbcs K OTASTEHOMY 3JIEMEHTY MaTPHIIBI?

13. Kak mpocMOTpeTh COAEpPKUMOE MAacCHBa, OIPENEICHHOTO Yepe3 IHCKPETHBIN
aprymeHr?

14. Kaxk obOpamaThcsi K OTIACIBHOMY CTOJIOITY MaTPHUIIBI?

15. Kakwue criocoObl co3manust MmaccuBoB cymiectBytoT B MathCAD?

16. Yro onpenenser nepemennas ORIGIN?

17. Kaxkue ¢pynkunu Bcrpoensl B MathCAD st onpenenenus mapaMeTpoB MaTpHIIbI?
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18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

otianyue?
35

Kakum 006pa3oM MOKHO 00pa30BaTh HOBYIO MAaTPHILY U3 yiKE CYIIECTBYIOIINX ?
Kakue Qpynkunuu npenHazHadeHbl A1 COPTUPOBKH BEKTOPOB U MaTpuIl?
[lepeuncnure OCHOBHBIC MAaTPUYHBIC ONIEPATOPHI?

Jlis yero npegHa3zHAuYEH OMepaTop BEKTOpU3AIMU?

Kak BBIMUCINTH COOCTBEHHBIC YHCIIA 1 COOCTBEHHBIE BEKTOPBI MATPHIL?

Kakue criocoOsl oToOpakeHust MaccuBOB cyiectByroT B MathCAD ?

Kak 3anucarh KOMIUIEKCHOE YUCIIO?

[lepeuncnure OCHOBHbIE MATPUYHBIE PA3TIOKEHUS?

Kak mocTpouTs MoJIsipHbIA U 1eKapTOBbINA rpaduKu?

Kak moctpouth HECKOJIBKO TpauKOB B OJTHOM CHCTEME KOOPIUHAT?

Kak m3menuts macmrab rpapuka?

Kak onpenenutb KoopauHaTy TOYKU Ha rpaduke?

Kaxk noctpouts rucrorpammy?

Kak co3znare anumanuro B MathCad?

Kakwue cpencTBa UMEIOTCS IS YIIPaBJICHHS OTOOpaskeHUEM JIMHUN Ha rpaduke?
Kak Haxonurcst HauaabHOE MPUOIMKEHUE AJIs PELeHUS] ypaBHEHUS?

Kakue dynkiuu s pemienns oanoro ypasHenus B MathCad Ber 3nacte? B uem nx

HazoBute dynkiuu st pemenus cucreM ypasHenuit B MathCad u ocodennoctu ux

IMPUMCHCHHUA.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
57.
HUX cucTeM?

58.

Onummre CTpyKTypy OJ10Ka pelieHus ypaBHEHUH.

Kakoii 3HaKk paBeHCTBa UCIOJIb3YyeTCA B OJIOKE perieHus ?

JlaiiTe CpaBHUTEIILHYIO XapakTepucTuky ¢pyHkuusm Find u Minerr.

Kak pemars MaTpuuHble ypaBHEHUA?

Jnst wero ucnons3yercs orneparop Solve?

Kakum 06pa3om MOKHO BeIUUCINTE peaena B MathCAD?

HazoBuTe crioco0Ob! BBINOJIHEHUST CUMBOJIbHBIX onepanuii B MathCAD.

KakoBbI 0COOEHHOCTH CUMBOJIbHOTO BhrurcieHus B MathCAD?

Kakue criocoObl CMHMBOJIBHBIX BBIUUCIeHUH cymiecTByoT B MathCAD?

Kak ycTaHOBUTB CTHJIb BEIBOJUMOI'O CUMBOJIBHOTO peIeHHs?

ChopmynupyiiTe mpaBuia 00pabOTKHU YHUCET CUMBOJIBHBIM MTPOIIECCOPOM?

['ne HaxoAUTCS CUMBOJIbHAS TTaHEIb HHCTPYMEHTOB?

Kakwne xomanp1 BKIFO9aeT MeHio Symbolics?

Kax MOXHO BBINOJHUTE 3aMeHy nepemennoil B MathCAD?

Kak cMMBOJIBHO penuTh YpaBHEHNE W HEPABEHCTBO?

Kak MOXHO pa3JioKUTh Ha MpocTeiiime qpodu croxHoe Beipaxenne MathCAD?
Kakne ciMBOJIbHBIE 3HAKH PABEHCTBA PACIIONIOKEHBI HA CHMBOJILHOW TTaHEIH?
Yro Takoe OJIY?

OJ1V kakux tunoB pemaetr MathCAD?

M3 kakux yacTeil COCTOMT BBIYMCIUTENbHBIN 010K given-Odesolve?

Kakum o6pa3zom npu pemrenun cucrembl OJ1Y MoxkHO BBIOpaTh METOJ perieHus ?
Kakue QyHKimmM npeaHasHadeHsl s pemeHus AudQepeHnnanbHbIX ypaBHEHUH U

Kakue mnapameTpbl HEOOXOIUMO 3anaTh I peuieHds JuddepeHInaibHbIX

YpaBHEHUU U UX CUCTEM?

59.
60.

Kak mpounrerpupoBath quddepeHmaib-Hoe ypaBHEHUE TePBOro nopsiaka’?
Kakne mnapamerpsl HeEOOXOAMMO 3a4aTh s pelieHdus Aud@epeHnnanbHbIX

ypaBHEHMI N mopsiaka?

61.

Kakas cucrema Ha3bIBaeTCs KECTKOM?



62. Kakue (pyHKIMH UCTIONB3YIOT JUISl PELICHHUS JKECTKOM CUCTEMBI JU(PepeHIINaTbHBIX
ypaBHEHUI?

63. Kakoe ornuuune B HamUCaHUU (PYHKIUI IS PEIICHHUS TOJIBKO B KOHEYHOU TOUKe?

64. Kakue BBIIENAIOT TUIIBl YPAaBHEHUN B YACTHBIX IPOU3BOTHBIX ?

65. C nmomourbio KakuX (GYHKIHUNA PEHIatoTCsl ypaBHEHUS B YACTHBIX POU3BOIHBIX?

66. Kakue cymiecTByrOT ClocOObI almpOKCUMAIMH ONBITHBIX JAHHBIX?

67. Kakas QpyHKIUS HCIIONB3YETCS s TUHEHHON MHTEPIOISAIIN?

68. Jlns yero ucmosib3yeTcs CIUIaiH-UHTEPIOJISIITIS?

69. Kaxkast QpyHKIHUS HCTIONB3YETCs A CIIAH-UHTEPIOISAIINN?

70. B 4em oTimure B-CrutaitH-MHTEPIIONAIUN OT OOBIYHON MHTEPITOJISAIINN?

71. Kaxast pyHKIUS UCTIONB3YETCs A CIUIAHH-UHTEPIOISAIINN?

72. Uto Takoe TMHEHHOE Mpeacka3anue?

73. Kak ompenenuTs y3ibl, 4epe3 KOTOpPbIE MPOXOIUT MOBEPXHOCTb, NMPHU JBYXMEpPHOU
CITAH-UHTEPIOJISIIUN ?

74. Kax nocTpouts rpapyk moBepXHOCTH?

75. Kakumu QyHKIUAME peaau3yercs ogHomMepHas perpeccus 8 MathCAD?

76. Kakxumu QyHKIUSME TPOU3BOJUTCS IBYXMEpPHAsk HHTEPIIOJISIUSA?

77. Homyckaet 1u MathCAD mMHOroMepHyto perpeccuto?

78. B Kakux ciy4asx TNPUMEHSIOT OOOOIIEHHYIO perpeccuto M Kakue (yHKIUU
UCIONIB3YIOT MPU ATOM?

79. Kaxue B MathCAD npumeHsroTcst QyHKIIMH CTTIaKUBAHU?

80. Ilepeuucnure GpyHKIMU AUCKpETHOTO npeodpazoBanus Dypre?

81. B kakux ciyuasix ucnois3ytor ifft u fft, a B kakux cfft u icfft?

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIUAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3I0POBBSI PEIOCTABISIETCS IOTIOTHUTEIEHOE BpeMs ISl TIOJrOTOBKH OTBETA Ha 3a4éTe,

— [IPU NPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAJIMAOB U JIUIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIAYAIBHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TpOLEIypa OLEHMBAHUS pE3YyJIbTaTOB OOyYeHHs MO JAUCLUUIUINHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa orneHMBaHUs Pe3yabTaTOB OO0YYEHHs MHBAIUAOB M JIHMII C OrpaHMYEHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JTUCHUIUIMHE (MOJIYJIIO) MpeIyCcMaTpUBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZanTUPOBAHHBIX K OrPaHMUYCHHMSIM WX 370POBbS U BOCIPHUSATHS
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.
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5. IlepeyeHb OCHOBHOH M JONMOJHHUTEJbLHOH y4eOHOH JHMTEpaTypbl, HEOOXOAMMOM
JJIS OCBOEHM Sl JUCUMIIIMHBI (MOIYJIsl).
5.1 OcHoBHas JiuTEepaTypa:

1. I'ymepos, A. M. ITaker Mathcad: Teopust u nmpakTuka [ DaekTpoHHbIi pecypce]. U.1
/ TymepoB A. M. XomomnoB B. A. - Kazanmp: @on, 2013. - 112 c. -
https://biblioclub.ru/index.php?page=book&id=258795.

2. IToxapckass, I 11. MATHCAD 14: OcHOBHbIE CEpPBUCBI M TEXHOJIOTHU

[DnexTponnsbiit pecypc] / Iloxapckas I'. U., Hazapos JI. M. - M.: HaumonaneHbiii OTKPBITHII
VYuusepcurer «MTHTYUT», 2016. - 139 c.
https://biblioclub.ru/index.php?page=book&id=429120.

3. WNutepaktuBHbie cuctembl Scilab, Matlab, Mathcad [Dnekrponnsiit pecype] :
yueOnoe mocobue / WM. E. Ilnemunckas, A. H. Turtos, E. P. bagepraunosa, C. U. JlyeB ;
MunuctepcTBo oOpa3oBanust U Hayku Poccun, DenepalibHOE TOCYTapCTBEHHOE OFOJKETHOE
o0Opa3oBaTeNnbHOE Y4peXkJIeHUEe BhICIIEro mpodeccruoHanbHoro obpazoBanus «KazaHckuit
HallMOHAJIbHBIN HMCCIEN0BATEIbCKAN TEXHOJOTMYECKU yHUBepcuter». - Kazanp : U3xg-BO
KHUTY, 2014. - 195 c.
https://biblioclub.ru/index.php?page=book_red&id=428781&sr=1.

I[JI)I OCBOCHMA JUCHUIIIIMHBI MHBAJIMJAAMU U JIMDAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBbA UMCIOTCA U3JaHUs B DJICKTPOHHOM BUIIC B 3HeKTpOHHO'6I/I6HI/IOTe‘IHLIX CHUCTCMax

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. Maxkapos, Esrennii ['eopruesuu. Mmkenepusie pacuetsl B Mathcad 14 [Tekcr] /
E. Maxkapos. - CII0. [u ngp.] : [Turep, 2007. - 591 c. : un. - Ilpunaraercs [1] CD-ROM. - ISBN
9785911803483.

2. Pemenne 3amau mo kypcy oOmeil ¢usuku [Texcr] : yueOHOe mocobue ais
CTyneHTOB By30B / moj pea. H. M. Porauesa. - U3n. 2-e., ucnp. - CII6. [u ap.] : Jlans, 2008. -
304 c. : un. - (YueOHuku s By30oB. CrnenuanbHas nureparypa). - bubmuorp.: c. 297. - ISBN
9785811408559

3. CagenweB, Uropr BrnamgumupoBuu. Kypc ob6meit ¢usuku [Tekct] : yueOHOe
nocobue /s CTyAeHTOB BYy30B : [B 3-x T.] . T. 1 : Mexanuka. MonekynspHas ¢usuka / 1. B.
Cagenbes. - 13a. 6-¢e, crep. - CII6. [u ap.] : Jlaws , 2006. - 432 c. : un. - (Knaccuueckas yueOHas
autepatypa 1o ¢usuke) (YueOHuku s By3oB. CneumanbHas Jjuteparypa) (Jlydmume
kiaccudyeckue yueOHukn). - ISBN 5811406290. - ISBN 5811406304.

6. Ilepeyenr pecypcoB  HH(POPMALUOHHO-TEIEKOMMYHHKALMOHHOW  CeTH
«MHTEepHeT», HE0OXOAMMBIX /ISl OCBOCHHUS TUCHHUILINHBI (MOLYJIs).
1. https://e.lanbook.com — DnexTponnas OubIMoTEUHas crcTeMa u3aTeascTa "JlaHp"

2. http://www.biblio-online.ru/ — Dnextponnas 6ubnuoreunas cucrema "FOpaiir"
3. http://www.elibrary.ru/ — Hayunas snextponnast 6ubnuoreka (HOB)

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

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

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

7. Meroanueckue yKa3aHusi IJIs O0yYalIIMXCH IO OCBOCHHI0 JIHCUMILIMHBI
(MmomyJis).

K cnemuanucram paznuyHBIX 00JIaCTe 3HAHMM B HACTOSIIEE BpeMs MPEIbIBISCTCS
HIMPOKUH TepeueHb TpeOoBaHuil. OAHO M3 BaXXHEHIIHMX — 3TO HAJIMYUE YMEHHsS U HaBbIKa
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CaMOCTOSITEJIbHOTO MOUCKA 3HAHUM B Pa3jIM4HbIX UCTOYHUKAX, UX CUCTEMATHU3allUs U OLICHKA B
KOHTEKCTE PEIIaeMOil 3a/1a4uu.

Crpykrypa yueOHOTrO Kypca HallpaBJICHa Ha Pa3BUTHUE Y CTYJAEHTA JAHHON CIIOCOOHOCTH.
OnHako pemnarouryr0 pojib B 3TOM UTPaeT CaMOCTOsITEIbHAs padoTa CTYJAEHTAa U OCO3HAHHOE
y4acTHE B JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUSIX.

Pexomenayercs MOCTPOUTH CaMOCTOSITENBHYHO pabOTy TakuM 00pa3oM, 4YTOOBI OHA
BKJTIOYAJIa;

- H3yYCHHUE KOHCIEKTa JICKIIUH B TOT )K€ JICHb, ITOCJIC JICKIIUH;

- H3YyYCHHUE KOHCIEKTA JICKLIHH 32 JEHB MEPE]l CACAYIOLIEH JICKIIHUEH;
- U3YYCHHE TCOPETUYECKOTO MaTepHuaa 1o yieOHUKY U KOHCIICKTY,
- TOJATOTOBKY K IPAKTUYECKOMY 3aHSATHUIO.

Jns moHMMaHusA MaTtephaja M KayeCTBEHHOI'O €ro YCBOEHHUS PEKOMEHIYeTCsS Takas
MOCJICIOBATEILHOCTh ACHCTBHUM:

1. ITocne mpocnymuBaHus JCKIUA ¥ OKOHYAHHS yU4€OHBIX 3aHATHUM, MPU MOJATOTOBKE K
3aHATUSAM CJIEIYIOLIEro JHS, HY)KHO CHadajla MpOCMOTPETh U 00AyMaTh TEKCT MPOCTYIIAHHON
JIEKITUH.

2. Ilpm nmoaroroBke K HOBOW JIEKIIMM IPOCMOTPETh TEKCT MPEAbIAYLIEH JIEKIHH,
MOJyMaTh O TOM, KaKkas MOXKET ObITh TeMa CIeAYIOUICH TeKIINH.

3. B TeuecHme Hemenw BBIOpaTh BpeMs Ui PabOTHl C JIUTEPATypOd W HHTEPHET-
HCTOYHHKAMMU I10 TEME.

4. Tlpu TOATOTOBKE K MPAKTHYCCKUM 3aHATUSM, HEOOXOIUMO CHadajda MpPOYHTATH
OCHOBHBIE MOHSATHS U MOAXOAbI 10 TEME JOMAIIHEro 3aAanus. IIpy BBINOJHEHUH yIpaKHEHUs
WJIM 3aJ7]a4d HY)KHO CHayaja MOHATh, YTO TpeOyeTcs B 3ajlaye, KAaKOW TEOPETHUYECKUN MaTepual
HY>KHO UCII0JIb30BaTh, HAMETUTH IIJIaH PELICHUS 3a/1a4u.

JIOTOMTHUTENBPHO K UW3YYCHHIO KOHCIEKTOB JIEKIIMM HEOOXOJIMMO IOJb30BaThCs
yueOHuKOM. KpoMe «3ayunBaHus» mMaTepuana, O4eHb BaXHO JOOUTHCS COCTOSIHHS TMOHUMaHUs
M3y4aeMbIX TeM AUCHUIUIMHBL. C 3TOW ENbI0 PEKOMEHIYETCS IMOCIe H3YYEHHS OYEPEIHOTO
naparpada BbHIOTHUTH HECKOJIBKO YIIPAXKHEHUN Ha TAaHHYIO TEMY.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU U JUIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyaldbHass ydyeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIIFHOE Pa3bsiCHEHNE yUeOHOTO MaTepHaa.

NuauBuayanbHple KOHCYIbTAIMM MO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIUM WHIWBUIyAIH3AIMA OOYYCHHUS M YCTAaHOBJICHUIO BOCITUTATEIIHHOTO KOHTAKTA
MEXIy TIpernojaBaTeieM W OO0YyJaroIIUMCS WHBAIWIOM WM JHIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBBSI.

8. IlepeyeHp MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTeILHOIO MPOLECCa MO0 AUCHUILINHE (MOIYJIIO).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIA.

1. IlpoBepka nOMamHMX 3aJaHUM W KOHCYJIBTHPOBAHHE IOCPEACTBOM 3JIEKTPOHHOU
MOYTHI.

8.2 IlepeyeHb HeEOOXOAMMOT0 TPOIrPAMMHOI0 O0ecTieYeHus .

1. Onepanuonnas cucrema Windows.
2. Cucrema KoMIbroTepHO# anreopsr Mathcad.

12



9. MarepuaJbHO-TeXHHYECKAS

0aza, HeoOxoamMasi I  OCYLIECTBJICHUS

00pa30BaTeJbLHOI0 NMPOLEcca Mo IUCHUILINHE (MOIYJII0)

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTLIMHBI

No Bun pabdot
(MOyJ1s1) M OCHAIIEHHOCTH
1. 3aHATUS JEKIUOHHOTO | Y4eOHas ayIuTOpus Ui TPOBEICHUS 3aHATUH JICKIIHOHHOTO
THIIA tuna ayn. 148C, 132C ocHauieHHas npe3eHTalMOHHON
TEXHHUKOU (IIPOEKTOP, 3KpaH, HOYTOYK) M COOTBETCTBYIOLINM
nporpamMmHbIM obecnieuerHueM (I10)
2. 3aHsATUS CEMUHAPCKOTO | YdeOHas ayIuTOpus AJis IPOBEICHUS 3aHATHI CEMUHAPCKOTO
THIIA tuna ayn. 132C
3. I'pynnossie Aynuropus Ne 209C
(MHIUBHTYaTIbHBIC)
KOHCYJIbTAITHN
4, Texymuii KOHTPOJIb, Aynutopus Ne 209C
MIPOMEKYTOUHAS
aTTecTaIus
5. CamocrogrebpHas Kabuner ms camoctosrensHoi padbotsl 208C, 204C, 205C
pabora OCHAIIIEHHBI KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO

MOAKJIIOYEHUS K ceTH «HTepHET», IPOrpaMMoOi 3KpaHHOTO
YBEJIMYEHUS U 00eCIIeUeHHBIH 10CTYIIOM B 3JIEKTPOHHYIO
nH()OPMaAIIMOHHO-00Pa30BaTEIBHYIO CPE/ly YHUBEPCHUTETA.
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