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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 Ileab ocBOeHUST TUCHUILIUHDI.

VYuebnas mucumiummHa «Mathcad B ¢dusmueckux pacderax» CTaBUT CBOEH IIE€IBIO
dbopMupoBaHre M BbIPAOOTKY y CTYIEHTOB KOMIIETEHIUH, BKJIIOYAIOIIMX 3HAHMS, YMEHUSA U
HaBBIKM, CBS3aHHBIE C HCIOJB30BAHMEM CHCTEMBI KOMIIbIOTEpHOH anreOpsl Mathcad s
pelieHus GU3MUECKUX 33/1a4, 00pabOTKH U aHAIKM3a SKCIIEPUMEHTAIBHBIX JaHHbIX.

1.2 3agaun AUCHMUILINHEL,

OCHOBHBIE 33J]a4l JUCLMILUIMHEI:

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

- HM3y4UTh OCOOCHHOCTH MPAKTUUECKOTO MPUMEHEHHSI YUCIEHHBIX METOJIOB TIPH pacyeTe
buznyecKux 3a/1ad;

- TMOJY4YUTh yYMEHHUS M HABBIKM PEIICHUS pPa3JUYHBIX MaTEMaTHYCCKUX YPaBHCHHH,
MOCTPOCHUS KOMITBIOTEPHBIX MOJeNeH W 00paboTKH, aHaM3a 3KCIEPUMEHTAIBHBIX JTaHHBIX
cpeactBamu Mathcad.

1.3 MecTo AuCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeibHON MPOrpaMMbl.

Huctmmumna «Mathcad B ¢u3mueckux pacderax» OTHOCHUTCS K BapHaTUBHOW YacTh
bnoka 1 «/lucturuiunel (Moaynu)» y4eOHOTO MiIaHa.

JlucuuniauHa JIOTMYECKH U COAEPKATEIbHO-METOJIUYECKH CBsi3aHa C AMCIUIUIMHAMHA
«Mexanukay, «MonekynapHas ¢uzuka», «Mexanukay, «/lubdepeHnmansubie, HHTErpalIbHBIE
YpaBHEHUsT W BapUAllMOHHOE HCYHCICHHE», «YHCIEHHbIE METOAbl U MaTEeMaTU4yecKoe
mMonenupoBanue», «MHpopmaTtukay, «Maremarndeckwii aHanu3». B pesynbTare H3y4eHUs
JUCLUIUIMHBI CTYJEHTBI JOJDKHBI IMOTYYUTh 3HAHUS, UMEIOIIHNE KaK CaMOCTOSITEIbHOE 3HAUEHUE
B JANbHEWIEH TpOo(heCCHOHATBLHOW NEATEIBbHOCTH, TaK W obecredmBaronme (opMUpOBaHUE
psia KOMIIETEHIIUH, YKa3aHHbIX B yU€OHOM IIJIaHE JUCIUIUINHBI.

1.4 IlepeyeHb NMIAHMPYEMBIX Pe3yJbTATOB O0Oy4YeHHUS] MO JUCHHUILIMHE (MOAYJIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbLHOH NPOrPaMMBblI.

N3yuenune nanHoOM y4eOHOU TUCIUIIIIMHBI HAMPaBIeHO Ha (OPMUPOBAHKE y 00yUaIOIIHUXCS
CJEYIOINX KOMIIETCHIIN:

No Nunexc Conepxanue B pesynbrare nuzyuenust yueOHON AUCIIUTUTMHBI
. 1; KOMIIET | KOMHETEeHIUH (WiIn 00yyJaroImuecst TOJHKHBI
" | eHnmm e€ gacTn) 3HATh ‘ yMeTh ‘ BJIA/1E€Th




Ne Nunexc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUIIIMHBI
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 | BBIYMCICHUN | MaTeMaTHYECKUX
npoGUIUPOBAHHBIM | KOMIIBIOTEPHO | JUIS pEIICHHs] | YpaBHEHUH,
U 3HaHUSAMH B | i anreOpsl (buU3HYECKUX U | TOCTPOCHUS
obnacTtu Mathcad nns HKCIEPUMEHTA | KOMITbIOTEPHBIX

1 OIIK-5 | KOMIBIOTEPHBIX peteHust JILHBIX 3a1a4 MOJIEJIEN U
TEXHOJIOTH s | PU3NIECKUX 00paboTKH,
pelieHus 3aj1ad | 3a7a4 aHaym3a
npodeccnoHaTbHOMI IKCIIEPUMEHTAIBH
NEesITeIbHOCTH, B TOM bIX JAHHBIX
qHCIe HAXOAIINUXCA CpeacTBaMu
3a npeaeaamMu Mathcad
HaIpPaBICHHOCTH
TOTOBHOCTBIO MIPUHIIMITBI MPUMEHSITh HaBbIKAMU
MIPUMCHSIT Ha | IOCTPOCHUS MaTeMaTHYeCK | aHalu3a
MIPaKTUKE bu3NYECKUX U | e METOMABI peIMEeTHOM
npodeccnoHabHBIC | MaTEeMaTHYeCK | IS obnactu u

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

SIBJIICHUH SIBJICHUS

CIIOCOOHOCTHIO OTPaHHWYCHUS U | IPUMCHSITH HABBIKOM
TMI0JIb30BaThCA MOTPEIIHOCTH | MPOTPaMMHBIE | (OPMYTHUPOBKH
COBPEMEHHBIMH PUMEHEHHS CpeacTBa ey |
METOJIaMU YHCIEHHBIX BU3YyalIH3alluU | MOCTAHOBKHU
00paboTKH, aHanMu3a | METOJOB IPU pe3yIbTaToB 3a/1a4u

3 [IK-5 |u CHHTE3a | pelICHUN 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.

OO6mast TpyIOEMKOCTh JTUCHUIIUHBI COCTaBIISIET

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

pacmpezienieHue Mo Buaam paboT IpeacTaBieHo B Tabauie (0 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 TEKIIHOHHOIO THIIA 18 18
JlaboparopHble 3aHATHS - -




3aHATUS CEMUHAPCKOTO TUTIA (CEMHHAPBI, 18 18
IIPAKTUYECKHE 3aHSTHSI)
HNnas koHTaKkTHasA padoTa: 14,2 14,2
KoHnTtposb camocTositenbHOM padoTsl (KCP) 14 14
[Tpomesxxyrounas arrecranus (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 (ITOIrOTOBKA 30 30
COOOILIEHUH, IPE3EHTalMI)
Pedepar - -
[ToaroToBka K TEKynieMy KOHTPOJIIO 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 IUCHUILIAHBI.

Pasnenbl quctuIuIMeel, u3ydaembie B 5 cemectpe (ds 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

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

3anatus, CPC — camoctosiTenpHas paboTa CTyAeHTa

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

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




0630p Bo3MokHOCTEH. OnpeneneHus. Pexxumel
N Brinosinenue
BbIUUCIIeHUH. OCHOBHBIE OIIEPATOPHI.
1 |BBenenue B Mathcad MPaKTUYECKHE
Ilepemennsblie. Bektopsl 1 Matpunbl. DyHKIMY. N
e . N 3amanuii (1)
VYuér pazmepHocTell npu pacuérax
[TocTpoeHne ABYMEPHBIX IEKapPTOBBIX U MOJSPHBIX
2 |I'paduku rpa¢ukoB. Tpexmepnsie rpaduku. [Toctpoenue IT
TPEXMEpHBIX IpauKOB PYHKITHIA.
p Hcnonp3oBanue GyHKIUH root. YpaBHEHHUS C
elIeHne
NepEeMEHHBIMH MapameTpaMu. Penienue cucrem I
3 |anrebpanveckux .
ypaBnermi ypaBHeHui. [IpubnmxenHoe pemieHue.
HccnenoBanue pyHKINNA HA SKCTPEMYM.
Beruncnutenshbiit 6110k Given-Odesolve.
Pewenne
Pemienne O/1Y ¢ HauanbHBIMU U TPAHUYHBIMU I
4 | muddepeHnmantbHbBIX
ypaBHCHHi ycnoBusmu. O/1Y, 3aganueie HesaBHO. CucTema
O1Y. ®ynknuu rkfixed, rkadapt
Oneparopbl CUMBOJIBHBIX BbIuuCIeHU. O030p
CUMBOJIEHBIC N 11
5 BO3MOXKHOCTEH Mpolieccopa CUMBOJIbHBIX
BBIUMCIICHUS .
BbIUMciIcHU B Mathcad.
O6paboTtka 3arpyska gaHHbIX U3 (aiina. OyHKIIH -
6 OKCIICPMMCHTAJIbHBIX  |CrIaKuBaHUsA, HHTCPIIOJIALNUN, PETPECCUH.
JTAHHBIX
2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
®dopma
Haumenosanue .
Ne asyena TemaTyka MpaKTHYECKUX 3aHATHI (CEMHHAPOB) TEKYIETro
P KOHTPOJISI
1 2 3 4
WNurepdeiic. Pabora c nepemMmeHHBIMHU, BEKTOpPAaMHU U
1 |BBenenue B Mathcad pe p ’ p
MaTpuiaMy. OyHKIMY B BEIYUCIECHHSIX. n
2 IFpaduxn [Toctpoenue u HacTpoiika rpapukoB. OdmacTu
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 |9KcrepuMeHTaNIbHBIX [HaHHBIMU. [TocTpoenue rpaukoB IT
JTAHHBIX HKCIIEPUMEHTAIBHBIX JaHHBIX U UX aHAJIH3.
2.3.3 JlaGopaTopHbIe 3aHATHS.
CornacHo y4eOHOMY IUIaHy JIabOpaTOpHBIE 3aHATUS IO JaHHOW JUCHUIUIMHE He
IIPEyCMOTPEHBI.




3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekra (KIT), kypcoBoit
pa6otel (KP), pacuerno-rpaduveckoro 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 JUCUMILINHE (MOTYJII0)

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI

Ne Bun CPC o
110 BBIMIOJHEHUIO CAMOCTOSITEILHON pabOThI

[TpopaboTka .
1 | reoperuueckoro Metoauyeckue peKOMEHJAlMd [0 OpraHu3alldd CaMOCTOSITENbHOM
pabotsl ctynentoB, PI'BOY BO «Ky6I'Y», 2012. - 33 c.
marepuaa
1. bymenesa FO.U. Kak npaBunbHO Hamucats pedepar, KypcoByro U JH-
IUIOMHYIO paboThl: YdeOHOe mocobue s OakamaBpoB [DIEKTPOHHBIN
pecypc]: yueb. mocobue — Dnektpon. 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 moaroToBku 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
npe3eHTaluu | pecypc]: yueOHoe mocodue — DiekTpoH. fAad. — M., bepmun: Jupekt-
10 TEME Menua, 2016. - 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view red&book id=446660.

Y4yeOHO-METOANYECKHE MaTepuajbl I CaMOCTOATENBHONW pabOThl O0YyYalOIIUXCs W3
YHCiIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 3/10poBbsi (OB3) mpenocrasnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIIEeHUsIMM CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B cootBerctBunm ¢ tpeboBanusmu OI'OC BIIO no HampaBieHHMIO MOATOTOBKU
UCTIOJIB3YIOTCS, IPU OCBOCHUHU JTUCLMIIMHBI B y4eOHOM IpoIlecce aKTUBHBIE M WHTEPAKTUBHBIC
(B3aumosielicTByt0IME) GOPMBI MPOBEICHUS 3aHATUHN, @ UMEHHO:

7
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- JIUCKYCCHH;

- pa300p KOHKPETHBIX CUTYallHii;

- HMHTEPaKTUBHOE MYJIbTUMEIUITHOE CONPOBOKICHHUE.

Belmeo3naueHHble  00pa3oBaTeibHbIE TEXHOIOTMU AA0T 3(P(GEKTUBHBIE PE3yJbTaThl
OCBOEHHUS JUCLUUIUIMHBI C MO3MLMHA aKTyaau3alud COACpKAaHWUsS TEMbl 3aHATHUS, BBIPAOOTKHU
IPOAYKTUBHOI'O MBIIIJICHUS, TEPMUHOJIOIMYECKONH I'PAMOTHOCTH U KOMIIETEHTHOCTH 00y4aeMoro
B aCIEKTE COIMaJbHO-HANpPABIEHHOW MO3MIMU Oyaymiero OakamaBpa, M MOTHBAaLlUU K
MHUIMATUBHOMY U TBOPYECKOMY OCBOEHHUIO Y4eOHOr0 MaTepHaia.

B coorBerctBun ¢ TtpeboBanusmMu DPI'OC BIIO peanusanus KOMIOETEHTHOCTHOTO
[OJX0/a NpPEeAyCMAaTpPUBAET IIMPOKOE HCIOIb30BaHUE B Y4EOHOM IIpolecce AaKTHUBHBIX U
MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUN (KOMIBIOTEPHBIE CUMYJISINH, pa300p KOHKPETHBIX
cutyauuid u T.4.) B coueranum c BHeayqUTOpHOM pabOTOM OHM CO3JAIOT JONOJIHUTEIbHbIE
ycnoBus (OPMHUPOBAHUS M PAa3BUTHUSA TPEOYEeMbBIX KOMIIETCHIMH OOYYalOUIMXCS, MOCKOJIBKY
HO3BOJISIIOT 00€CIEUNTh aKTUBHOE B3aUMOJICHCTBHE BCEX YYAaCTBYIOILUX B Ipoliecce 00ydeHus,
BKJIIOYAs MperojaBaTensi. DT METOAbl B HAaWOONBIIEH CTENEHH CIIOCOOCTBYIOT JMYHOCTHO-
OPUEHTHUPOBAHHOMY 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, CHA0KEHHOM BCEM
HEOOXOAUMBIM  00OpyZOBaHMEM M  KOMIbIOTEpaMu Uil 3(Q(HEKTUBHOIO  BBIIOJIHEHUS
COOTBETCTBYIOLINX Pa0OT.

JUis M1 ¢ OrpaHUMYEHHBIMM BO3MOXKHOCTSIMU 3/10pPOBbSI IIPEJYCMOTPEHA OpraHMU3aLus
KOHCYJIbTAIIMM ¢ MCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

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

4.1 ®oHA OLIEeHOYHBIX CPEACTB /sl NPOBeeHHs IPOMEKYTOYHOMH ATTeCTALMH.

4.1.1 Bonpocbl, BbIHOCUMbIe Ha 3a4€éT mo aucnumiauHe «Mathcad B ¢usuyecknx
pacderax» st HanpaBJjaeHus noarorosku: 03.03.02 ®usuka

1. C nomouibio Kakoro orneparopa MOXHO BbIUHUCIUTH BbIpayKEHUE?

2. B xaxom nopsake MathCad unrepnperupyet 6;10ku?

3. Kak ompenenuts NUCKpETHBIC MEPEMEHHBIC C MPOW3BOJIBHBIM IIATOM M IIIaroM,
paBHBIM eAuHHUIIE?

4. Kak onpenenuTs MepeMeHHYI0 ¢ HHACKCOM?

5. Kak 3amaeTcsd mHAUKAUI OIINOOK?

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

7. Kak 0J0KM MOXHO CAeNaTh BUAUMBIMU?

8. UeM oTiMYaeTCs YHCIOBOE U CHMBOJILHOE IMPEOOPA30BAHIE BRIPAIKECHU?

9. Kakue croco0Obl 3a1aHust BEKTOPOB U MaTpHIl cymiecTByroT B MathCad?

10. Kakas cucreMHass TIEpeMEHHAs ONPEICIIICT HIDKHIOW TPAaHUIY WHJIECKCAIIUN
AIIEMEHTOB MaccuBa?

11. Kak obOparmaTthcs K OTASIHHOMY 2JIEMEHTY BeKTopa?

12. Kak oOpamarbcs K OTACTEHOMY 3JIEMEHTY MaTPHIIBI?

13. Kak mpocMOTpeTh COAEpPKUMOE MAacChBa, OIPENENICHHOTO Yepe3 IUCKPETHBIN
aprymeHr?

14. Kaxk obOpamaTbcsi K OTACIBHOMY CTOJIOITY MaTPHUIIBI?

15. Kakwue criocoObl co3manusi MmaccuBoB cymectBytoT B MathCAD?

16. Yro onpenenser nepemennas ORIGIN?

17. Kakue ¢pynkunu Bcrpoensl B MathCAD st onipenenenust 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 06pa3om M0OXHO 00pa30BaTh HOBYIO MATPHILY U3 YK€ CYIIECTBYIOIIUX ?
Kakue Qpynkuuu npenHazHadeHsbl A1 COPTUPOBKH BEKTOPOB U MaTpuIl?
[lepeuncinure OCHOBHBIE MATPUYHBIE OTIEPATOPHI?

Jlis yero npegHa3zHAuYEH OMepaTop BEKTOpU3ALMH?

Kak BbIUMCINTE COOCTBEHHBIE YUCIIA B COOCTBEHHBIE BEKTOPHI MaTPUIL?

Kakue criocoOsl oToOpakeHust MaccuBOB cyiectByroT B MathCAD ?

Kak 3anucarh KOMIUIEKCHOE YHCIIO?

[lepeuncnure OCHOBHbIE MATPUYHBIE PA3TIOKEHUS?

Kak mocTpouTs MoJISIpHbIA U 1eKapTOBBIHA rpaduKu?

Kak nmoctpouth HECKOJIbKO TpaduKOB B OJTHOM cUCTEME KOOPAUHAT?

Kak m3menuts macmrab rpaduka?

Kak onpenenutb KoopauHaTy TOYKU Ha rpaduke?

Kaxk noctpouts rucrorpammy?

Kak co3znarte anumanuro B MathCad?

Kakue cpeactBa uMeroTcs AJ1sl yIpaBieHUs: 0TOOpaykeHHeM JIMHUHN Ha Trpaduke?
Kak Haxonurcst HauaabHOE MPUOIMKEHUE AJIs PELCHUS] YpaBHEHUS?

Kakue ¢yHkimu uis penienus oguoro ypasuenus B MathCad el 3Haete? B uem ux

HazoBute dynkiuu st pemeHus cucreM ypasHenuit B MathCad u ocodbennoctu 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.

OnuiuTe CTPYKTYypy O10Ka pelieHus ypaBHEHUH.

Kakoii 3Hak paBeHCTBa HCIIOJIb3YyeTCs B OJIOKE pereHus ?

JlaiiTe CpaBHUTEIIbHYIO XapakTepucTuky ¢pynkuusm Find u Minerr.

Kak pemats MaTpuuHble ypaBHEHUA?

Jnst wero ucnonb3yercs omneparop Solve?

Kakum 06pa3om MOKHO BeIUuCINTh mpeaena B MathCAD?

HazoBuTe crioco0Ob! BBINOJIIHEHUST CUMBOJIbHBIX onepanuii B MathCAD.

KakoBbI 0COOEHHOCTH CUMBOJIBHOTO BhrurcieHus B MathCAD?

Kakue criocoObl CMHMBOJIBHBIX BBIUUCIeHUH cymiecTByoT B MathCAD?

Kak ycTaHOBHUTB CTHJIb BHIBOJUMOI'O CUMBOJIBHOTO peIIeHHs?

ChopmynupyiiTe mpaBuia 00pabOTKHU YKCET CHMBOJIBHBIM MTPOIIECCOPOM?

['ne HaxoAUTCSl CUMBOJIbHAS TTaHEIb HHCTPYMEHTOB?

Kakwne xkomanp1 BKIrO9aeT MeHio Symbolics?

Kax MOHO BBINOJHUTE 3aMeHy nepemennoil B MathCAD?

Kak cuMBOJIBHO penuTh YpaBHEHNE U HEPABEHCTBO?

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

OJ1V kakux tunoB pemaetr MathCAD?

W3 kakux yacTeil COCTOMT BBHIYUCIUTENbHBIN 010K given-Odesolve?

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

Kakue mnapameTpbl HEOOXOIUMO 3anaTh I peuieHds JuddepeHInalIbHbIX

YpaBHEHUU U UX CUCTEM?

59.
60.

Kak mpounrerpupoBath quddepeHipaib-Hoe ypaBHEHUE IEPBOro nopsiaka’?
Kakne mnapamerpsl HeEoOXoAMMO 3aaaTh s pemieHus auddepeHuanbHbIX

ypaBHEHMI N mopsiaka?

61.

Kakas cucrema Ha3bIBaeTCs KECTKOM?



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

63. Kakoe ornnuune B HamUCaHUU (PYHKIUI IS PEIICHUS TOJIBKO B KOHEYHOU TOUKe?

64. Kakue BBIICNSAIOT TUIIBI YPAaBHEHUN B YACTHBIX IPOU3BOHBIX?

65. C nmomouibio Kakux (GYHKIHUNA PEHIatoTCs ypaBHEHUS B YaCTHBIX IPOU3BOTHBIX?

66. Kakue cymiecTByrOT CloCOObI anmpOKCUMAIUH ONMBITHBIX JAHHBIX?

67. Kaxas QpyHKIUS HCIIONB3YETCS IS TUHEHHON HHTepHOSAIN?

68. Jlns yero ucmosib3yeTcs CIUIaiH-UHTEPITOIISIITIS ?

69. Kaxkast QpyHKIUS HCTIONB3YETCs IS CIIAH-UHTEPIOISAIN?

70. B 4em oTinmune B-CrutaitH-MHTEPIIONAIUMN OT OOBIYHON MHTEPITOJISAIIAN?

71. Kaxast pyHKIUS UCTIONB3YETCS s CIUIAH-UHTEPHOISAINN?

72. UYto Takoe TuHEHHOE mpecka3zanue?

73. Kak ompenenuTs y3ibl, 4epe3 KOTOpPbIe MPOXOIUT MOBEPXHOCTb, MPHU JBYXMEpPHOU
CITAH-UHTEPIOJISIIUN ?

74. Kax nocTpoutb rpapyk moBEepXHOCTH?

75. Kakumu QyHKIUSAME peanu3yeTcs ogHoMepHas perpeccust 8 MathCAD?

76. Kakxumu QyHKIUSME TPOU3BOJUTCS IBYXMEpPHAsk HHTEPIIOJISIUS ?

77. Homyckaet 1u MathCAD mHOromMepHyto perpeccuto?

78. B Kkakux ciy4asx TPUMEHSIOT OOOOIIEHHYIO pEerpeccuro M Kakue (QyHKIUU
UCIOJNIB3YIOT MPU ITOM?

79. Kaxue B MathCAD npumeHsroTcst QyHKIIMH CTIaKUBaHU?

80. Ilepeuuncnure GhyHKIUMU AUCKpETHOTO npeodpazoBanus Dypre?

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

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3I0POBBSI MPEIOCTABISIETCS IOTIOHUTEIBHOE BpeMs ISl IOJrOTOBKH OTBETA Ha 3a4€Te,

— IIpU NPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyJIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBBSI TIPEAYCMATPHBACTCSI UCTIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJISl O0YJAIOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEIypa OLEHMBAHUSA pPE3YyJIbTaTOB OOyYeHHMs IO AUCLUUIUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa ornieHMBaHUs Pe3yJbTaTOB OO0Y4YeHMs WHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) TMpeIycMaTpuBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPaHMYEHHUSIM HX 370POBbS U BOCIPHUSATHS
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
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 mpakTuka [ DaekTpoHHbIN pecypce]. U.1
/ TymepoB A. M. XomomnoB B. A. - Kazanmp: @on, 2013. - 112 c. -
https://biblioclub.ru/index.php?page=book&id=258795.

2. IToxapckas, I 11. MATHCAD 14: OcHOBHbIE CEpPBUCHI M TEXHOJIOTHU

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

3. WNutepaktuBHbIe cuctembl Scilab, Matlab, Mathcad [Dnekrponnsiit pecypce] :
yueOnoe mocobue / WM. E. Ilnemunckas, A. H. Turtos, E. P. bagepraunoBa, C. U. JlyeB ;
MunuctepcTBo oOpa3oBanust U Hayku Poccun, DenepalibHOE TOCYTapCTBEHHOE OOJKETHOE
o0Opa3oBaTeNnbHOE Y4peXkJIeHHE BhIcIIEro mpodeccruoHaibHoro obpaszoBanus «KazaHckuit
HallMOHAJIbHBIA HMCCIEN0BATEIbCKAN TEXHOJOTMYECKU yHUBepcuteT». - Kazanp : U3a-BO
KHUTY, 2014. - 195 c.
https://biblioclub.ru/index.php?page=book_red&id=428781&sr=1.

I[JI)I OCBOCHMA JUCHUIIIIMHBI HHBAJIMJAAMU U JIMIAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBbA UMCIOTCA U3JaHUs B 3JICKTPOHHOM BUIIC B 3HeKTp0HHO'6I/I6HI/IOTe‘IHLIX CHUCTCMax

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. Makapos, Esrennii ['eopruesuu. Mmkenepusie pacuetsi B Mathcad 14 [Tekcr] /
E. Makapos. - CII6. [u gp.] : ITutep, 2007. - 591 c. : un. - IIpunaraercs [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 By3oB. CrnenuanbHas nureparypa). - bubmmorp.: c. 297. - ISBN
9785811408559

3. CagenweB, Uropr BrnamgumupoBuu. Kypc ob6meit ¢usuku [Tekct] : yueOHOe
nocobue /s CTyAeHTOoB 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 1 By3oB. CnenmanbHas Jjuteparypa) (Jlydmme
kiaccudyeckue yueOHukn). - ISBN 5811406290. - ISBN 5811406304.

6. Ilepeyenr pecypcoB  HH(POPMALUOHHO-TEIEKOMMYHHKALMOHHOW  CeTH
«MHTEepHeT», HE0OXOAMMBIX /ISl OCBOCHHUS TUCHHUILINHBI (MOLYJIs).
1. https://e.lanbook.com — DnekTponnas OubIMOTEUHas crcTeMa u3aTenscTa "JlaHp"

2. http://www.biblio-online.ru/ — Dnextponnas 6ubnuoreunas cucrema "HOpaiir"
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 cnemumanucraMm pa3nuyHBIX 00JIaCTe 3HAHMM B HACTOSIIEE BpPEeMs TPEIbIBISCTCS
HIMPOKUH TepeueHb TpeOoBaHuil. OAHO M3 BaXXHEHIIMX — 3TO HAJIMYUE YMEHHsS U HaBbIKa
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CaMOCTOSITEJIbHOIO MOUCKA 3HAHUM B Pa3jIMYHbIX UCTOYHUKAX, UX CUCTEMATHU3AlUs U OLICHKA B
KOHTEKCTE PEIIaeMOi 3a/1a4uu.

CrpykTypa yuyeOHOro Kypca HampaBiieHa Ha Pa3BUTHE Y CTYJCHTA JTaHHOM CIIOCOOHOCTH.
OpnHako pemarollyl0 pojib B 3TOM HUIPaeT CaMoOCTOATeIbHas padoTa CTyIEeHTa U OCO3HAHHOE
y4acTHUe B JIGKIIMOHHBIX U MPAKTUYECKUX 3aHITUSX.

PekoMeHnyercsi MOCTPOUTH CaMOCTOSITENIbHYIO pabOTy TakuM oOpa3oM, 4TOObI OHa
BKJIFOYAJIA:

- U3Y4YEHHUE KOHCIIEKTA JIEKIIMH B TOT XK€ JIHb, 10CIIE JIEKIUU;

- H3YyYCHHUE KOHCIEKTA JICKLIHH 32 JEHB MEPE]l CACAYIOLIEH JICKIHUEH;
- HM3y4YeHHUE TEOPETUYECKOro MaTepHasa no yueOHUKY U KOHCIIEKTY;
- MOATOTOBKY K IIPAKTUYECKOMY 3aHATHIO.

Jlns moHMMaHMS MaTepualia M KayeCTBEHHOI'O €ro YCBOCHHMS PEKOMEHAYETCs Takasi
IIOCJIEI0BATEIbHOCTD ACUCTBUM:

1. ITocne mpocnymvBaHus JIGKIIMM U OKOHYAHMs y4eOHBIX 3aHSATHH, MpU MOATOTOBKE K
3aHATHUSAM CIEIYIOUIETO JHS, HY)KHO CHavaja MPOCMOTPETh M 00AyMaTh TEKCT MPOCTYIIaHHOU
JICKLIMH.

2. Ilpm moaroroBke K HOBOW JIEKIIMM IPOCMOTPETh TEKCT HPEAbIAYLIEH JIEKIHH,
MOJyMaTh O TOM, KaKkas MOXKET ObITh TeMa CIeAYIOUICH JEeKIINH.

3. B Tteuenme Hemenu BBIOpaTh BpeMs ISl palbOTBI C JUTEPaTypoOd W HHTEPHET-
HMCTOYHUKAMHU I10 TEME.

4. Ilpyu NOAroTOBKE K MPAKTUYECKUM 3aHATUSM, HEOOXOIMMO CHaudajga IpOYMUTaTh
OCHOBHBIE MOHSATHS U MOAXOAbI 10 TEME JOMAIIHEro 3aJanus. IIpy BBINOJIHEHUH yIpaKHEHUs
WIM 33J1a4M HY’)KHO CHayasla IOHSTh, YTO TpeOyeTcs B 3a/1aue, Kakoll TeOpeTUYeCKUil mMarepuall
HY>KHO UCII0JIb30BaTh, HAMETUTH IIJIaH PELICHUS 3a/1a4u.

JIONOJTHHUTENBHO K UW3YyYCHHIO KOHCIEKTOB JICKIMH HEOOXOIMMO TIOJHh30BATHCS
yueOHuKOM. KpoMe «3ayunBaHus» MaTepuana, O4eHb BaKHO JOOUTHCS COCTOSIHHUS TMOHUMaHUs
U3Y4aeMbIX TeM JUCHUIUIMHBL. C 3TOH LIENbI0 PEKOMEHIYETCs IOCIEe HU3YYEHHs] OUEPEIHOIO
naparpada BbHIIOTHUTH HECKOJIBKO YIIPAXKHEHUN Ha TAHHYIO TEMY.

B ocBoeHuu nUCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIlMH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIUM MHJMBUIyaTN3alliid OOyYEHHUsSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0yJaroIIUMCS WHBAIWIOM WM JIUIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBBbSI.

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 cuctema Windows.
2. Cucrema KoMIbIOTepHO# anreopsr Mathcad.
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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 | YdeOHas ayIuTopus Ui TPOBEICHUS 3aHATUH JICKIIMOHHOTO
THIIA tuna ayn. 148C, 132C ocHauieHHas npe3eHTalMOHHON
TEXHHUKOU (IIPOEKTOP, 3KpaH, HOYTOYK) M COOTBETCTBYIOLINM
nporpamMmHbIM obecnieuerHueM (I10)
2. 3aHsATUS CEMUHAPCKOTO | YdeOHas ayTuTOpus AJisi 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 s camoctosrensHoi padbotsl 208C, 204C, 205C
pabora OCHAIIIEHHBI KOMIBIOTEPHON TEXHUKON C BO3MOYXKHOCTBIO

IIOAKJIIOYEHUS K ceTH «HTepHET», IPOrpaMMoi 3KpaHHOTO
YBEJIMYEHUS U 00eCIIeUeHHBIH 10CTYIIOM B 3JIEKTPOHHYIO
nH()OPMaAIIMOHHO-00Pa30BaATEIBHYIO CPE/ly YHUBEPCHUTETA.
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