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1 Iesau 1 3a1a4M U3yYeHHUS TUCHMUILIMHBI (MOILYJIs).

1.1 Ilesib ocBOEHMSI JUCHUTIMHBI.

VYuebnas mucuuiuimHa «Mathcad B Qu3Mueckux pacyerax» CTaBUT CBOCH IEJIbIO
¢dopmupoBaHre M BHIPAOOTKY Yy CTYIEHTOB KOMIICTEHIIMH, BKJIIOYAIONIMX 3HAHUS, YMEHHUS H
HaBBIKH, CBSI3aHHBIE C HCIIOJIb30BAaHHEM CHCTEMbI KOMITbIOTEpHOH anreOpsl Mathcad mist perenust
¢bu3nveckux 3a1a4, 00pabOTKU U aHAIM3a YKCTIEPUMEHTAIBHBIX JTaHHBIX.

1.2 3agaun AMCHMILIMHBL.
OCHOBHBIE 3aJ]a4X JUCIIAIIINHEIL:
- W3Y4YUTh
MIPEA0CTABIISIEMbIC

¢yHKIMOHANT U BO3MOKHOCTH,
CUCTeMOW KoMIbIoTepHOM anredpsl Mathcad nis pemeHus puznyeckux 3anad;
- U3YYUTh OCOOEHHOCTH MPAKTUYECKOTO MPUMEHEHHS YUNCIEHHBIX METOJI0B
IpH pacuere (U3NUECKUX 3a/1a4;
- TOJIyYUTh YMEHUS U HaBBIKHU PEIICHUS Pa3IMUHBIX MAaTEMAaTUYECKUX

YpaBHEHUM, TOCTPOCHUSI KOMITBIOTEPHBIX MOJIETIE 1 00pabOTKH, aHAIN3a
IKCIIEPUMEHTAIBHBIX TaHHBIX cpefcTBaMu Mathcad. 1.3 MecTo qnucuuniInHbl (MOIYJIs1)
B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpamMMBbl.

Jucnunnuna «Mathcad B pusnueckux pacyeTax» OTHOCUTCS K BapuaTUBHOM yacTu bioka 1
«lucnurmmmabl (MOTynn)» Y4eOHOTO TUTaHA.

JlucuuniuHa JIOTHYECKd U COJEP)KaTeIbHO-METOJAMYECKH CBs3aHa C JIUCHUIUIMHAMU
«Mexanukay, «MonekynsipHas (usukay, «Mexanukay, «IuddepeHnuanpapie, HHTETPATbHBIC
YpaBHEHHS U BapUallMOHHOE HCYHUCIIEHUEeY», «YHCIeHHbIE METOAbl M MaTeMaTH4ecKoe
MojenupoBanue», «Hpopmarukay, «Marematrudeckuil aHaiaus». B pesynbrare H3ydeHUs
JUCHMIUTMHBI CTYJICHTHI JOJDKHBI MOJIYYUTh 3HAHUS, UMEIOIINE KaK CAMOCTOATEIbHOE 3HaYCHHE B
nanpHele npopeccuoHaNnbHON AEATEeIbHOCTH, TaK U oOecrneunBaronue GopMUpPOBaHUE Psia
KOMIIETEHI[MH, YKa3aHHBIX B yYeOHOM IUTAHE JUCIUILTUHBL

1.4 TlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 AUCHUILIHHE (MOTYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMM OCBOEHHUSI 00pa30BaTe/bLHOMH MPOrpaMMbl.

N3ydyenue naHHOM y4yeOHOW IUCHMILTMHBI HampaBieHO Ha (opMmupoBaHHe Yy O0O0yYarOIIUXCS
CJIEYIOIINX KOMITETCHIIUH:

No Wnpeke Conepxanue B pesynabrare u3ydeHus yueOHOM AUCHUIUIMHBI
~ | xoMIeT | KOMIETEHIMH 00yyaromuecst 10JIKHbI
T CHIIMH (nnm e€ yacTH) 3HATH yMeThb BJIAJEeTh
CMOCOOHOCTBIO (YHKIIMOHAT U | HCIIOJB30BaTh | METOJaMHU
UCIIO0JIb30BaTh BO3MO’KHOCTH, | METOJbI pereHus
cBOOOJTHOE BJIaJICHUE | MIPEOCTaBIsIe | YMCICHHBIX Pa3INYHbIX
npo(eCCHOHATBHO- | MbI€ CUCTEMOM | BBIYMCIEHUH | MaTeMaTUYECKUX
npoGWINPOBAHHBIM | KOMIBIOTEPHO | JUIA PEUIEHHUs | YpaBHEHMH,
151 3HaHUSMHU B| i1 anreOpsl ¢u3nUecKuX U | MOCTPOCHHUS
obnactu Mathcad s AKCIEPUMEHTA | KOMIIBIOTEPHBIX
1 | OIIK-5 | KOMITBIOTEPHBIX peLeHus JBHBIX 3371a4 | MOJIeNed U




TEXHOJIOTUH s
[pereHus 3a1a4
npodeccrnoHaIbHO M

ACATCIbHOCTH, B TOM
YUCJIC HAXOAAITUXCS
3a npeieiaMu

HaITpaBJICHHOCTHU

buznuecKux
3aja4

00paboTkH,
aHaJM3a
JKCIIEpUMEHTAIbH
bIX TaHHBIX
CpeacTBaMu
Mathcad




No WNunekc Conepxxanue B pesynbrate u3ydeHuss y4eOHOU JIMCIUTUIMHBI
~ | KOMIIeT | KOMIIETCHIIUN 00yuJarouecs: 10IKHbI
At EHLINU (nnu e€ yacTH) 3HATh yMeThb BJIaJIeTh
TOTOBHOCTBIO IPUHLIMIIBI MPUMEHSATD HaBBIKAMU
IPUMCHSTH Ha| HOCTPOCHUA MaT€éMaTU4CCK | aHaJIu3a

IPAKTHKE ¢U3NYECKUX U | M€  METOAbl | MPEAMETHOU
npo(ecCUOHAIbHBIE | MATEMATHYECK | UL 005acT U

2 IK-3 | s3papug TEOpHH | UX MOJENEN KOPPEKTHOMN (bopMyIupOBKHU
A METOOB 00paboTku AHAJIMTUYECKOT'O
¢buznyecknx UCCIIEIyEMbIX | ONUCAHUS
HCCIEeI0BaHUI IIPOLECCOB M | MOJEIUPYEMOTO

SIBJICHU SIBJICHUSA

CIIOCOOHOCTBIO OTPaHUYEHUS U | MPUMEHSATH HABBIKOM
10JIb30BaThCA HOTPEIIHOCTH | MporpamMMHbIe | (GOPMYIUPOBKHU
COBPEMEHHBIMU IPUMEHEHUS CpeacTBa LeNU U
METOaMHU YHCIIEHHBIX BU3YyQJIN3allUM | MOCTAHOBKH
00paboTKH, aHaNIM3a | METOJOB MPU pe3yabTaToB 3a1auu

3 [K-5 CHUHTE3a| pELICHUU pacy€ToB U HCCIIEI0BaHUs
¢buznueckoit Hay4YHBIX U3MEPEHUH B

nH(pOopMauu B| 3a1a4 paMKax

n30paHHOM obnacTu Hay4YHBIX
(bu3mIecKux HUCCIIEIOBAHUI
HUCCIIEI0OBAaHUN

2. CTpyKTYypa M coJiep:KaHue TUCHUIITHHBI.
2.1 PacnpenesieHue TPYA0EMKOCTH JUCIHUIIMHBI 10 BUIAM pPadoT.
OO6mrast Tpyno€MKOCTh IUCHUUIUIMHBI cocTaBiser _3  3ad. exa. (_108 wacoB), ux
pacrpeiesieHre 1Mo BujiaM paboT IpeICcTaBlIeHO B Tabnuie (0 cmyodenmos ODO).

Bun yaeOHoM paboTh Bcero CemecTpsl (4achl)
4acoB

5
KonrakTHasi pa6oTa, B TOM YHcJIe: 68,3 68,3
AyIMTOpHBIE 3aHATHS (BCEro): 68 68
3aHATHSA JIEKIIHOHHOI'O THUIA 34 34
JIaGopaTopHbIC 3aHATHS - -
3aHATHS CEMUHAPCKOTO THIA (CEMUHAPBI, IPAKTHYECKUE 34 34
3aHATHUSA)
HNuas koHTaKTHaAA padora: 20,3 20,3
KonTpons camocrositensHoit paboTs! (KCP) 20 20
IIpomexxyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesbHast padoTa, B TOM 4HCIe: 20 20
Kypcogas pabota - -
[IpopaboTka yueOHOTO (TEOPETHUECKOTO) MaTepHraa 20 20
BrimonHenne WHAWBUIYATbHBIX 3aJaHUN (TIOATOTOBKA
COOOIIIeHNH, TPE3EeHTAIHI ) i i
Pedepar - -




[ToaroroBka K TeKyIeMy KOHTPOJIIO - -
KonTpoasb: 35,7 35,7
IToaroroBka K 3K3amMeHy - -
OO0mas Tpy10eMKOCTb yac. 144 144
B TOM 4McJIe KOHTAKTHAS 52.2 52.2
pabora
3a4. ell. 4 4

2.2 CTpyKTypa AMCUHHIIUHBI

Pacnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH 1O pa3zesiaM JAUCHUTIINHBI.

Pazgenbr qucuminHbl, U3ydaemMbie B___ 5 ceMmecTpe (0 bakanagpos ODO)

KonuuectBo yacos
AynutopHas Breayu
Ne HanMeHoBaHue pa3aenos Bceero pabora OpHax
pabora
J 113 JIP | CPC
1 2 3 4 5 6 7
1{BBenenue B Mathcad 25 5 0 5 5
2{'paduku 50 5 0 5 2
3| Perenne anreOpandeckux ypaBHEeHHN 20 5 0 5 3
4 Pemenne muhepeHITMaTbHBIX YpaBHEHHH 20 5 0 5 5
5| CUMBOJIbHBIE BHIYHCICHUS 25 5 0 9 3
6 O0paboTKa IKCIIEPUMEHTATBHBIX JaHHBIX 4 9 0 5 2
Hmoeo no oucyunnune: 144 34 0 34 20

[Ipumeuanue: JI — nexnuu, 13 — mpaktuueckue 3anatus / cemuHapsl, JIP — maGopatopHbie
3ansaTusi, CPC — camocrosTensHas paboTa CTy/IeHTa

2.3 ConeprxaHue pa3iesioB AUCHUIIHHBI:

2.3.1 3ausaTuda JeKINOHHOI0 THIIA.

[Iepemennbie. Bextopel 1 maTpuLibl. OyHKIIHH.
Y4ér pasmepHOCTEN IpU pacy€rax

dopma
HaumenoBanue
Ne Coneprkanue paszena TEKYLIEro
pazzaena
KOHTPOJIA
1 2 3 4
00630p BO3MOKHOCTEH. OmnpeneneHus. Pexumbl B
" BIIOJIHEHUE
1 |Beenenune B Mathcad  |gpryncienuit. OcHoBHBIC OIIEpaTOpPBHI.
MPaKTUYECKHUE

3apanuii (I1)

HOCTpOCHI/Ie ABYMCPHBIX ACKAPTOBBIX u

HccnenoBanue GpyHKIMN Ha SKCTPEMYM.

2 T'padukn HoJISIpHBIX rpadukoB. TpexmepHbie rpapuKH. IT
[Toctpoenue TpexMepHbIX IpaduKOB QYHKIIHIHA.
3 Hcnonbs3oBanue ¢GyHKIUM root. YpaBHEHHUS C
Pemenne II
NepeMEeHHbBIMM  TMapaMmeTpamu.  Pemenue
anreOpanyecKux .
. cucreM ypaBHeHuil. [IpuOnmkeHHOE perieHue.
ypaBHEHUI




4 Beraucnurenshsiii 650k Given-Odesolve.
Pewrenne
Pemenune O/lY ¢ HayaqbHBIMHM U TPAaHUYHBIMU I1
mddepeHnnanbHbIX
. ycnoBusimu. O/1Y, 3anannsie HesiBHO. CrcTema
aBHEHUU
P ONY. ®dynkuun rkfixed, rkadapt
OmnepaTopsl CUMBOJIBHBIX BEIYHCIeHUH. O030p I1
CuMBOJIbHBIE .
) BO3MOXHOCTEHl  Ipolieccopa  CHUMBOJIBHBIX
BBIUMCIICHUS .
BEIUHCcIeHU B Mathcad.
O6paboTka 3arpy3ka  gaHHbIX u3  (¢aima.  DyHKOEH IT
6 PKCIEpUMEHTAIBHBIX |CTIIAXUBAHUS, HHTEPIIOJIALUH, PETPECCUH.
TTAHHBIX

2.3.2 3aHATHS CEMUHAPCKOT0 THIA.

dopma
HaumenoBanue .
Ne TemaTrka MPaKTHYECKUX 3aHIATHH (CEMUHAPOB) TEKYIIIETOo
aznena
p KOHTPOJISI
1 2 3 4
Hurepdeiic. PaboTa ¢ nmepeMeHHBIMHU, BEKTOPaMH H
1 |Bsenenue B Mathcad po p ’ P
MarpunaMi. OyHKIMU B BBIYUCIICHUSX. IT
2 Fpadp IToctpoenne u Hactpoitka rpadukoB. OO6mactu
WKH .
P onpenenenus GyHKIMHA Ha rpadukax.
Pewrenne
Pemenne gpuznuecknx 3aay v aredpandecKux
3 |anreOpandecKkux o IT
. ypaBHEHUH.
ypaBHEHUI
Pewrenne
Pemenue  ¢usznueckux 3agay € IOMOUIBIO
4 |muddepeHunanbHBIX . IT
. muddepeHInaTbHBIX YpaBHCHHM
ypaBHEHUM
5 CuMBOJIbHBIE Onepauuu ¢ anredpandeckKUMH BBIPAKCHHUSIMH C I
BBIYHCIICHUS MOMOIUIBIO0 CUMBOJIbHBIX BBIUMCICHUM.
O6paboTka OTtkpbITHE (DAIITIOB € SKCTIEPUMEHTATHHBIMH
6 |PKCIIepUMEHTAIIbHBIX | JAHHBIMHU. [Toctpoenue rpadukoB I1
JTAHHBIX 9KCIIEPUMEHTAJIbHBIX IaHHBIX U UX aHAJIU3.

2.3.3 JIabopaTopHbIe 3aHATHSI.
CornacHo y4yeOHOMY TIUIaHy J1a0OpaTOpHBIE 3aHATHS MO JAHHOW JAMCLUUIUIMHE He
MIPEyCMOTPEHBI.

3amuta nabopatopHoii padotsl (JIP), Beimonnenue xkypcosoro npoekta (KII), kypcoBoii
paboter (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), manucanme pedepara (P), acce (9),
kosokBuyM (K), rectuposanue (T) u T.1.

2.3.4 TlpumepHasi TeMaTHKA KypCOBBIX padoT (IPOeKTOB)
CornacHo ydeOHOMY TIIaHy KypcoBble paOOThl MO JaHHOW JUCHMIIMHE He
IIPESYCMOTPEHbI

2.4 TlepeyeHb y4eOHO-MeTOIUYECKOIr0 00ecnedeHus sl CAMOCTOSATEIbHOI
padoThI 00y4aKOIIUXCH MO0 JUCHUIIHHE (MOLYJII0)



[Tepeuens yaeOHO-METOAMUECKOTO 00CCIICUCHSI TUCIUILITUHBI TI0

No Bung CPC o
BBITIOJTHEHUIO CAMOCTOSITEIILHON paboThI

[IpopaboTka
1 | Teoperuueckor
0 MaTepuana

Meroauueckue PEKOMEHJAUMU IO OpraHu3aluyd CaMOCTOSTENbHOU
pabotsl ctynentoB, ®I'bOY BO «Ky6I'V», 2012. - 33 c.

1. bymenesa F0.1. Kak npaBunbHO Hamucartsb pedepaT, KypcoBYIO U JTU-
2 Pedepar IUIOMHYIO pa0oThl: YueObHOe mocobue it OakaiaBpoB [ DJIEKTPOHHBIN
pecypc]: yueb. mocodue — DnexTpoH. nad. — M.: JlamkoB u K, 2016. —
140 c. https://e.lanbook.com/book/93331.

2. Kysnenos W.H. Pedeparsl, KypcoBble U IUIUIOMHBIE pPabOTHI.
Meroauka moAroToBKH U 0dopmileHus [ DIEKTPOHHBIN pecypc]: yueol.

nocobue — DnekTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

3 Bouterxanuna A.O. JlenoBbie U HayyHbIE MPE3EHTAMH [ DJIEKTPOHHBIN
ITonroroBka
De3CHTAII pecypc]: yaebHoe mocobue — DnexTpoH. naH. — M., bepmun: J{upekt-
PR | Mea, 2016, ~ 115 ¢
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
pedepata

Y4eOHO-METOMYECKUE MaTepHUalibl JUIsi CaMOCTOSITEIbHOH pabOThl O0yJalolmuxcs H3
YrciIa MHBATH/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370poBbsi (OB3) mpemocraBnstoTes
B (hopMmax, alaTHPOBAHHBIX K OTPAHHUYCHHSIM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHH:

J1J1s1 TUTL ¢ HApYIICHUSIMHA 3PCHHS:

— B IIeYaTHOM (hopMe YBEITMUCHHBIM MIPUPTOM, — B POpME IIEKTPOHHOTO AJOKyMeHTa, J1Jis

JIMII C HAPYIICHUSIMU CITyXa:

— B IIe4aTHOU ¢opme,

— B popMe AIIEKTPOHHOTO IOKYMEHTA.

J1J1s1 T C HapyIIEHUSIMEA OTIOPHO-JIBUTATEIBHOTO amapara:

— B ITeUaTHOU ¢opme,

— B popMe DIIEKTPOHHOTO JIOKYMEHTA,

JlaHHBII TIEpeUeHb MOXET OBbITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHMHIEHTA
oOyuaromuxcs.

3. O6pa3zoBaTesibHbIE TEXHOJIOTHH.

B cootBerctBun ¢ TpeboBanusmu OI'OC BIIO mno HampaBieHHIO MOATOTOBKH
WCIOJIL3YIOTCS, TIPY OCBOSHUU TUCIUIUIMHBI B y4eOHOM MPOIECCe aKTUBHBIE M WHTEPAKTUBHBIC
(B3aumopeiicTByromue) GopMbl MPOBEACHUS 3aHITUN, & UMEHHO:

- JIUCKYyCCUU;

- pa300p KOHKPETHBIX CUTYaIIUN;
- HMHTEPAKTUBHOE MYJIbTUMEIUMNHOE CONIPOBOXKICHUE.

Brleo3naueHHble  00pa3oBaTeNbHBIE TEXHOJOTUU MAlOT A((GEKTUBHBIC PE3yAbTaThI
OCBOCHHUS JUCUUIUIMHBI C TO3MIMHA aKTyadu3allid COJCpXKaHUS TEMbI 3aHATHS, BBIPAOOTKU
MIPOIYKTUBHOTO MBIIIIEHUS, TEPMUHOJIOTUYECKON TPAMOTHOCTH U KOMIIETEHTHOCTH 00y4aeMoro


http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

B AaCHEKTe COLMAIBHO-HANPABICHHOW MO3UIMU Oyaymiero OakajaBpa, M MOTHBALUU K
WHUIIMATUBHOMY U TBOPYECKOMY OCBOCHHUIO y4eOHOTO MaTepuaa.

B cootBercTBuu ¢ TpedoBanmsmu @I'OC BIIO peanusanust KOMIETEHTHOCTHOTO TIOIX0a
MpeIyCMaTpUBACT MIMPOKOE UCIOIB30BAHNE B y4EOHOM IMPOIECCe aKTHBHBIX M MHTEPAKTHBHBIX
(dbopM npoBeieHUS 3aHATHI (KOMITBIOTEPHBIE CUMYJISIIUH, pa300p KOHKPETHBIX CUTYAIMi U T.].)
B coderanun ¢ BHeaymuTOpHOH pabOTOI OHU CO3/IAI0T JOTIOTHUTEIBHBIE YCIOBUS (POPMUPOBAHHS
U pa3BUTHA TpPeOyeMBIX KOMIIETEHIMHA OOy4JalOMIMXCs, TOCKOJBKY IO3BOJIAIOT O00ECTIeUUTh
aKTHBHOE B3aUMO/ICHCTBHE BCEX YUACTBYIOUIMX B MpoOIIecCe 00yueHUs, BKIIIOYAs! MPETIOAaBaTEIS.
OTu Mero/bl B HAUOOJIBIIEH CTENEHU CIIOCOOCTBYIOT JINYHOCTHO-OPUEHTHUPOBAHHOMY MOJIXOIY
(oOyuenme B corpyaHudectBe). [Ipm 3TOM mpemojaBaTeNb BBICTYIIAET CKOpPEe B PpOJIK
opraHuszaTopa mpoliecca OOyudeHus, JMJepa TpYyNIbl, CO3/JaTeNsl YCIOBUW Ui MPOSIBICHUS
WHUIMATHBBI 00yJarOIIUXCsl.

[IpoBeneHue Bcex MPaKTHUECKUX 3aHATHI MPEAYCMOTPEHO B Kilacce, CHaOKEHHOM BCEM
HEOOXOUMBIM  000pYyZOBaHHMEM H KOMIbIOTEpaMU JUid  3((EKTUBHOTO  BBINOJIHEHUS
COOTBETCTBYIOIIUX paboT.

JUig nuil ¢ orpaHMYEHHBIMH BO3MOYKHOCTSIMU 370POBbSI MPEIyCMOTPEHA OPTraHU3alUs
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

4. OueHOYHBIE CPeACTBA JJIsl TEKYLIEr0 KOHTPOJIS YCIIeBAeMOCTH 1
NPOMEKYTOYHOM aTTecTalluM.

4.1 ®oHa OLIEeHOYHBIX CPEACTB /ISl NPOBeIeHHs POMEeKYTOYHOM aTTecTaluM.
4.1.1 Bonpochl, BBIHOCHMbIE Ha 3a4éT nmo qucuunianne «Mathcad B pusuyecknx
pacderax» Uit HanpaBJjeHus noArorosku: 03.03.02 dusuka

1. C momo111p10 KaKoro onepaTopa MOKHO BHIYMCIUTH BhIpakeHue?

2. B xakom nopsiake MathCad untepnperupyer 610ku?

3. Kak onpenenuts AUCKpeTHBIE IEPEMEHHbBIE C TPOU3BOJIBHBIM IIATOM
U 111arOM, PaBHBIM eIMHUILE?

4. Kak onpenenuts nepeMeHHyI0 ¢ HHAEKCOM?

5. Kaxk 3amaercst uHAUKAAA ONTUOOK?

6. Kakue Turbl 0J10KOB UMEIOTCS B cUCTEME?

7. Kax 610Ky MOXHO clienath BUTUMBIMU?

8. Uem oTnuyaercs 4YHCIOBOE U CHMBOJBHOE TpeoOpa3oBaHUE
BBIPAKCHUI?

9.  Kakue cnocoObl 3aaHHus BEKTOPOB W MAaTpPHIl CYIIECTBYIOT B
MathCad?

10. Kaxkas cucreMHas IepeMeHHas OIpeneNnseT HUKHIOK TI'PaHUILY
MHJIEKCAIlH JIEMEHTOB MaccuBa’?

11. Kak oOpamarbcs K OTAETbHOMY 3JIEMEHTY BeKTOopa?

12.  Kak oOpamarscs K OTACTIbHOMY 3JIEMEHTY MaTpHUIlbl?

13.  Kak npocMOTpeTh COJepKMMOE MAacCHBa, OIPEICICHHOIO 4Yepe3
JMCKPETHBIN apryMeHT?

14. Kak oOpamarscs K OTAEILHOMY CTOJIOIY MaTpHUIIbI?

15. Kakwue criocoOsl co3manus MaccuBOB cyiiecTBy0T B MathCAD?

16. UYro ompenensier nepemenHast ORIGIN?
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17.

Kakue ¢ynkumm Bcrpoensl B MathCAD jans  ompeneneHus

apamMeTpoB MaTpPHUIbl?

18. Kakum obpazom MOHO 00pazoBaTh  HOBYIO
MaTpUILy u3 YK€ CYIIECTBYIOLIUX?

19. Kakwme ¢yHKIMM TpeAHAa3HAYCHBI Ui COPTUPOBKH BEKTOPOB M
MaTpui?

20. Ilepeuncnure OCHOBHBIE MATPUYHBIE OTIEPATOPHI?

21.  Jlyist yero mpenHa3HAYCH OTIEPATOP BEKTOPH3AIIH?

22. Kak BBYHCINTH COOCTBEHHBIE YHCIAa M COOCTBEHHBIC BEKTOPBI
MaTpui?

23. Kaxkwue crioco0bl 0ToOpakeHnuss MaccuBOB cymiecTByoT B MathCAD ?

24. Kak 3anmmucarh KOMIUIEKCHOE YHCIO?

25. IlepeunciuTe OCHOBHBIC MATPUIHBIC PA3IIOKECHUS?

26. Kak mocTpouTh MOJSPHBINA U IeKapTOBBIN rpaduku?

27. Kak mocTpouTh HECKOIBKO Ipa)uKOB B OJHOM cUCTeMe KOOpAWHAT?

28. Kak m3aMenuTs Macmtad rpaduka?

29. Kak onpenenuTs KOOPJAWHATY TOYKH HA Trpaduke?

30. Kak moctpouts rucrorpamMmmy?

31. Kak co3nares anumario B MathCad?

32. Kakue cpencTBa UMEIOTCS JUTs YIIPABJICHUS 0OTOOpaKEHHEM JIMHUIA Ha
rpaduke?

33. Kak maxoautcs HavyanbHOE MPUOIMHKEHHE 711 PEIICHUs YpaBHEHUs?

34. Kakue dynkumm mns pemieHus: ogHoro ypaBHeHus B MathCad Bbl

3gaete? B yeM ux otianune?

35.

Hazosute dbyakiuu mist pemenus cucreMm ypaHeHuid B MathCad u

0COOEHHOCTH X IIPUMCHCHUS.

36. Onumure CTPYKTYpy OJIOKa pelIeHUs ypaBHEHUH.

37. Kakoii 3HaK paBEeHCTBA UCIIOJIB3YETCs B OJIOKE peIIeHUs?

38.  laiiTe cpaBHUTENBHYIO XapakTepucTuky pyuknusm Find u Minerr.

39. Kak pemate MaTpuyHbIe YpaBHEHUs?

40. [ns gero ucnoJib3yetcst oneparop Solve?

41. Kakum 00pazoM MOXKHO BeIYHCIUTH npeaen B MathCAD?

42. HazoButTe cmocoObl BBITIOJHCHUS CHMBOJIBHBIX —OIEpaluid B
MathCAD.

43. KakoBbl 0COOEHHOCTH CUMBOJIbHOTO BbrunciaeHust B MathCAD?

44, Kakue cnocoObl CHMBOJIBHBIX BBIYMCICHHN CYIIECTBYIOT B
MathCAD?

45. Kak yCTaHOBHTH CTHJIb BEIBOJUMOTO CUMBOJILHOTO pelieHus?

46. Cdopmynupyiite mnpaBuia 00paOOTKM  YUCET  CHUMBOJIBHBIM
npoieccopom?

47. T'nme HaXOIUTCS CUMBOJIbHAS TTAHENb HHCTPYMEHTOB?

48. Kakue koMaHbl BKIIF0YaeT MeHIO Symbolics?

49. Kak MOXXHO BBITIOJIHUTH 3aMeHy nepeMeHHoi B MathCAD?

50. Kak cuMBOJIBHO pelIUTh YpaBHEHUE U HEPABEHCTBO?
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51. Kak M0>XHO pa3jioKMTh Ha IpOCTEHIINE APOOU CI0KHOE BHIPAKEHUE
MathCAD?

52. Kakue cMMBOJIbHbIE 3HAKH PABEHCTBA PACIIOI0KEHBI HA CHUMBOJIBHOM
naHenu?

53.  Yro Takoe O/1Y?

54. OV xakux tunos pemtaer MathCAD?

55. U3 kakux yacTeil COCTOMT BBIYMCIUTENbHBIN 050K given-Odesolve?

56. Kakum o6pa3om npu perrenun cucrembl OJ1Y M0OKHO BBIOpaTh METO
peuieHus?

57. Kakue ¢pyHKIMHU NpeaHAa3HAYCHBI U peleHus Tu(PepeHInaTbHBIX
ypaBHEHUH U UX CUCTEM?

58. Kakme mapamerpsl  HEOOXOOUMO  3amaTh  JIS  pEHICHUS
T depeHInaIbHbIX YpaBHEHUH U UX cucTeM?

59. Kak mnpounTerpupoBath audQepeHnrnanbHoe ypaBHEHHE IEPBOTO
nopsizka’?

60. Kakme mapameTpbl  HEOOXOJMMO  3amaTh IS PEIICHHS
g depeHnnanbHbIX YpaBHEHHUH n mopsiaka?

61. Kaxkas cucrtema Ha3bIBaeTCs )KECTKOM?

62. Kakue dyHkimm UCIOJIL3YIOT JJIsl  pelIeHUs HKECTKOM

cucTeMbl AU pepeHInanbHbIX YpaBHEHUN?

63. Kakoe oTimume B HamucaHuu (YHKIUW I PEHICHUS TOJHKO B
KOHEYHOU TOUKe?

64. Kakue BBIACIAIOT TUIIBI YPAaBHEHUHN B YACTHBIX TPOU3BOIHBIX?

65. C nmomompro Kakux (QYHKIUH pemarTcs ypaBHEHHUS B YaCTHBIX
MPOU3BOIHBIX?

66. Kaxkue cymecTByoT cioco0Obl aPOKCUMALIMH OIBITHBIX JAHHBIX?

67. Kakas ¢hyHKIMS UCTIOJIB3YETCS JUIsl IMHEHHOW MHTEPIIOJISILIAM ?

68. [l yero UCmoab3yeTcs CIUIAMH-UHTEPIIOJSAIINS ?

69. Kaxkas ¢pyHKIMS UCTIONIB3YETCS AJIs CIUTAMH-UHTEPIIOSALNH?

70. B uyem ominuume B-craidlH-uHTEpPHOMAIMM  OT  OOBIYHOM
UHTEPIOJALNN?

71. Kaxkas ¢pyHKIMS UCTIONB3YETCS AJIs CIUTAH-UHTEPIIOSIIH?

72. UYro Takoe nuHEHHOE npeacka3zaHue?

73. Kak onpenenuts y3ibl, yepe3 KOTOPbIE MPOXOIUT MOBEPXHOCTH, IIPU
JBYXMEPHOU CIJIalH-UHTEPIOIAUNN?

74. Kak noctpouth rpad)uK MOBEPXHOCTH?

75. Kakumu ¢QyHKUMAMH peanu3yercss OJHOMEpHas perpeccus B
MathCAD?

76. Kakumu QyHKIUSMH IPOU3BOANUTCS IByXMEpHasi MHTEPIIOJIALUS ?

77. Homyckaet nmu MathCAD MHOTOMEpHYIO perpeccuro?

78. B kakux ciydasx NpUMEHSIOT OOOOIIEHHYIO PETpeccur0 U Kakue
(YHKIMHU UCTIONB3YIOT MPH 3TOM?

79. Kaxkue B MathCAD npumeHstoTcst QyHKIMH CTIIaXKUBaHUA?

80. Ilepeuncnure GyHKIMU AUCKPETHOTO Mpeobpa3oBanust Oypre?

81. B kakux ciydasx ucnosb3yior ifft u fft, a B kakux cfft u icfft?
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OueHouHble CcpeAcTBa JJsi WHBAIUIOB U JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM UX WHAUBUAYAIbHBIX TICUX0(DU3HUECKUX 0COOCHHOCTEHH.

— npu  HEOOXOJAMMOCTH WHBAIMIAM MW JIMIAM C  OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI MPEIOCTABISETCS JIOTIOJHUTEILHOE BpeMs ISl MOATOTOBKHU
OTBETAa Ha 3a4éTe;

— IpH TPOBEICHUU TPOIECAYPhl OICHUBAHUS PE3yIbTaTOB OOYYCHUS
WHBAJIUJIOB U JIUI[ C OTPAHUYCHHBIMH BO3MOKHOCTSMH 3I0POBBS IMPEAYyCMaTPUBACTCS
WCIIOJIb30BAHUE TEXHUYECKUX CPEACTB, HEOOXOTUMBIX UM B CBSI3M C UX MHAUBUYaTbHBIMU
0COOEHHOCTSIMH;

— MIPU HEOOXOUMOCTH IS OOYUAIOIINXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3I0POBBsI M1 MHBAIHJIOB TMIPOIIEIypa OIEHUBAHUS PE3YJIHTATOB OOyUYEHUS 1O IUCIUIUIAHE
MOXET MPOBOJUTHCS B HECKOJIBKO JTAIOB.

[Iponieaypa oneHMBaHUS PE3YJIbTATOB OOYUEHUS WHBAIUIOB M JIUI[ C OTPAHUYEHHBIMU
BO3MOJKHOCTSIMH 37I0POBbS 110 JUCHUIUIMHE (MOJYJI0) MpeaycMaTpUBAET MPEAOCTABICHHE
nHpopManuu B (popmax, aganTHPOBAHHBIX K OTPAHWYEHUSM WX 370POBbSI U BOCHPHUSITHS
nH(popMaLnu:

Jlyist muir ¢ HapyIIEHUSIMHA 3PSHUS:

— B MNe4aTHOl (opme yBETUYEHHBIM WIPUPTOM, — B (PopMe 3IIEKTPOHHOIO
JTOKYMEHTA.

JInst man ¢ HapymeHusIMM CITyXa:

— B Me4JaTHo# dopme,

— B (popme 3IEKTPOHHOTO JOKYMEHTA.

Jlnst man ¢ HapylmeHUsIMHM OTIOPHO-JIBUTaTEIbHOTO anmnapara:

— B Me4JaTHo# dopme,

— B (popme 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIN MepedyeHb MOXKEeT ObIThb KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

5. IlepeyeHb OCHOBHOM M JONOJHUTEIbHOI YU4eOHOIl JJuTEepaTypbl, HE00X0AMM O
JJISI OCBOEHMSI TUCUMUIJIMHBI (MOIYJIst).

5.1 OcHoBHas TUTEpaTypAa:

1. T'ymepoB, A. M. Ilaker Mathcad: Teopuss u mnpakTuka [DIEKTPOHHBIH
pecypc]. U.1 / I'ymepoB A. M., XomnoauoB B. A. - Kazanp: ®on, 2013. - 112 c. -
https://biblioclub.ru/index.php?page=book&id=258795.

2. Tloxapckas, I I. MATHCAD 14: OcHOBHbIE CEpBHUCHI M TEXHOJOTUU
[Dnextponnbiit pecypc] / Iloxapckas I'. WM., Hazapos J[. M. - M.: HanuonanbHblit
OtxkpsiTeiil YHUBepceuter « MHTYUT», 2016. - 139 c.

https://biblioclub.ru/index.php?page=book&id=429120. 3. HHTepakTHBHBIE CHCTEMBI

Scilab, Matlab, Mathcad [3nexTponHslii pecypc] :
yuebHoe mocobue / W. E. Ilnemwmnckas, A. H. Turos, E. P. banepranunosa, C. U. [lyeB ;
MunuctepctBo oOpazoBanust U Hayku Poccum, denepanbHoe rocylapcTBEHHOE OOIKETHOE
oOpa3oBaTeNbHOE YUpekJeHHEe BbICHIEro mnpodeccrnoHanbHOro obpa3oBanus «Kazanckuit
HallMOHAJBHBIM HCCIENOBATENbCKAN TEXHOJOTHUYECKUM YyHuBepcuteT». - Kazanp : M3a-Bo
KHUTY, 2014. - 195 c.
https://biblioclub.ru/index.php?page=book_red&id=428781&sr=1.
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I[JISI OCBOCHHMA NUCHUINIMHBI MHBAJIUJAMH U JIMIAMU C OT'PpaHUYCHHBIMH BO3MOXKXHOCTSIMU

3J0POBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BUJIC B 3JICKTpOHHO-6I/I6JII/IOTe‘-IHBIX CcuCTCMax

5.2 lonoJHUTEIbHAS JINTEpaTypa:
1. Maxkapos, Esrennii ['eopruesny. Mrxenepusie pacuets B Mathcad

14 [Tekcr] / E. Makapos. - CII6. [u np.] : [Tutep, 2007. - 591 c. : un. - [Ipunaraercs

[1] CD-ROM. - ISBN 9785911803483.

2.  Pemenue 3ama4 mo xypcy obmeli ¢pusuku [Teker] : yuebHoe mocobue st
cTyzneHToB By30B / o pen. H. M. Porauesa. - U3a. 2-e., uctp. - CII6. [u ap.] : Jlans, 2008.
- 304 c. : un. - (YueOuuku [u1s By30B. CrnenuanbHas auteparypa). - bubmuorp.: c. 297. -
ISBN 9785811408559

3. CasenneB, Urops Bragumuposwuu. Kypc obmeii ¢pusnku [Tekct] : yaeOHOE
nocoOue 1y cTyAeHTOB By30B : [B 3-x T.] . T. 1 : Mexanuka. MonexynspHasa ¢usuka / 1.
B. Cagennes. - Uzn. 6-¢, ctep. - CII6. [u ap.] : Jlans , 2006. - 432 c. : ui. - (Knaccuueckas
yueOHast nureparypa no ¢usuke) (YueOHukM ans By3oB. CreuumanbHas JUTepaTypa)
(JIyamme xmaccuueckue yueonukn). - ISBN 5811406290. - ISBN 5811406304.

6. Ilepeuens pecypcoB HHGOPMANHOHHO-TEJEKOMMYHHUKAIIMOHHOMN CeTH

«HTEepHEeT», HEOOXOAMMBIX I OCBOEHMSI AUCUUIIJIMHBI (MOLYJIs).

1. https://e.lanbook.com — DnekrponHas OubIHOTEYHAs cHcTeMa u31aTenbcTa "JlaHp"
http://www.biblio-online.ru/ — Dnextponnas 6ubmroTeunas cucrema "FOpair"
http://www.elibrary.ru/ — Hayanas snekrponnas 6ubnuoreka (HOB)
https://scholar.google.ru — Axagemus Google

https://www.scopus.com — Ba3za manHbIx Scopus

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

© gk wN

7. MeTtoauyeckune yKa3aHus JJsl 00y4arOIIHUXCS 0 OCBOCHHIO THCIHHMILINHBI

(Moay.Jisi).

K CIICHUAINCTaM Pa3JIMYHbIX oOnacreil 3HAHUH B HACTOAIIECEC BPEMA IMPEABABIIACTCA

IIUPOKUN mepeueHb TpeOoBaHuil. OMHO M3 BaXHEUIIUX — 3TO HAIUYME YMEHHS U HaBbIKa
CaMOCTOSITEJILHOTO TOMCKA 3HAHUM B Pa3IUYHBIX MCTOUHUKAX, UX CHCTEeMaTH3alis U OLIEHKA B
KOHTEKCTE PelIaeMoi 3a/1auH.

CprKTypa yqe6Horo KypcCa HallpaBJICHA HA PA3BUTHC Y CTYACHTA JJAaHHOM CIIOCOOHOCTH.

O,Z[HaKO peuiaromyrw pojib B 3TOM HUI'PACT CAMOCTOATCIIbHAA pa60Ta CTYACHTA U OCO3HAaHHOC
y49acCTHC B JICKIHIUOHHBIX U ITPAKTHUYCCKUX 3aAHATHUAX.

PeKOMeHHyeTCH MMOCTPOUTH CaMOCTOATCIBHYIO pa60Ty TaKUM o6pa30M, yTOOBl OHA

BKJIKO4ajia:

HU3YUCHUC KOHCIICKTA JICKIIUU B TOT K€ ACHDb, ITIOCJIC JICKIIUU,

HU3YUCHUC KOHCIICKTA JICKIIUHU 3a ICHb IICPE cnez[y}omeﬁ HeKHHeﬁ; - UI3YUCHUC
TCOPCTUYCCKOTO MaTepuajia II0 y‘Ie6HI/IKy U KOHCIICKTY; - THOATIOTOBKY K
MPAaKTUYICCKOMY 3aHATHIO.

I[J'ISI NNOHUMAHUA MaTCeprajla U KAYCCTBCHHOTO €ro YCBOCHHA PCKOMCHAYCTCA TaKas

OCJIENOBATEIILHOCTE JEHCTBUM:

13


http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://www.scopus.com/
http://www.scopus.com/
http://www.webofknowledge.com/
http://www.webofknowledge.com/

1. Tlocne mpocmymuBaHUs JEKIUW W OKOHYAHUS Y4YEOHBIX 3aHATHH, TpU
MOATOTOBKE K 3aHATHSIM CJICIYIONIETO JIHS, Hy)KHO CHAYalia MPOCMOTPETh U 00ayMaTh
TEKCT MPOCIYIIAHHOM JICKIHH.

2. Ilpy moAroTOBKE K HOBOM JIGKIIMH TTPOCMOTPETH TEKCT MPEABIYIEH JISKIIHH,
MOJyMaTh O TOM, KaKasi MOXKET ObITh TeMa CICAYIONICH JICKIIHH.

3. B TedyeHnue Henenmu BEIOpATh BpeMst il pabOTHI C JINTEPATypOil U MHTEPHET-
HWCTOYHUKAMH T10 TEME.

4. IIpy 1NOArOTOBKE K TMPAKTUYECKUM 3aHSTUAM, HEOOXOIMMO CHavasa
MPOYMUTATh OCHOBHBIE TOHATHS W TOAXOABI MO TeMe AomaiiHero 3amaHus. [lpu
BBITIOJTHEHUH YIPOKHEHUST WM 3a7aud HY)KHO CHaydaja MOHATh, 4YTO TpeOyercs B
3a/1aue, KaKOW TEOPETHYECKUU MaTepuall HY)XHO WCIIOIh30BaTh, HAMETHTH IIJIaH
pelieHus 3a/1a4u.

JIOTIOJIHUTETPHO K HW3YYCHHIO KOHCIEKTOB JIEKIIMM HEO0OXOJMMO TOJIb30BAThCS
yueOnnkom. Kpome «3aydanBanus» marepuana, O4e€Hb BaXKHO JOOUTHCS COCTOSTHUSI TOHMMaHUS
M3y4aeMbIX TeM ITUCHUIUIMHBL C 3TOW LENbI0 PEKOMEHIYETCsS IMOCie M3YYEHHUS OYEPEeIHOTO
naparpada BBIMOTHUTH HECKOJIBKO YITPAKHEHUN HA JAHHYIO TEMY.

B ocBoeHMM MUCIMTUIMHBI WHBATWIAMU M JIMIIAMUA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYEHHE MMEeT WHIMBHAyalbHas yueOHas paboTa (KOHCYIbTAllUU) —
JOTIOTHUTEIBHOE pa3bsiCHEHHE y4eOHOro MaTepHaia.

NunuBuayanpHble KOHCYABTAlMU TIO TPEAMETY SBISIOTCS BaXHBIM  (PaKTOpOM,
CHOCOOCTBYIOUIUM MHJMBUIYAIU3aMH 00y4eHUS U YCTAaHOBJICHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXAy IMpernojaBaTeieM M O0yJaromMMcs HWHBAIMIOM WIA JIMIOM C OTpaHUYEHHBIMU
BO3MOKHOCTSIMH 3710POBBSI.

8. Ilepeuenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3yeMbIX IIPH OCYIIECTBJICHUHU
00pa30BaTeJIbLHOI0 NMPOLECCa MO AUCHUIIMHE (MOLYJIIO).

8.1 Ilepeyennb MHGOPMAITHOHHBIX TEXHOJIOTHIA.

1. IlpoBepka AOMamIHMX 3aJaHUM W KOHCYJIBTHUPOBAHHE IOCPEICTBOM SJIEKTPOHHOU
MIOYTHI.

8.2 IlepeyeHb HEOOXOAUMOTO MPOrPAMMHOIO 00eceYeHusl.
1. Oneparnmonnas cuctema Windows.
2. Cucrema KoMITbIOTEpHOM anredpsl Mathcad.

9. MarepuajibHO-TeXHUYeCKasi 0a3a, He0OX0AUMAs IJIsl OCYIIEeCTBIECHUSA
o0pa3oBaTe/IbHOIO Mpouecca Mo JMCHUILINHE (MOIYJII0)

MaTepI/IaJ'IBHO'TeXHI/I‘leCKOG obecrieueHue JAUCITUITITTMHBI

Ne Bun pabot
(MOmyINsl) M OCHAILIEHHOCTh

1.| 3ansaTHs TeKIUOHHOTO | YueOHas ayAuTOpus AJs MPOBEJCHUS 3aHATHH JEKIIMOHHOTO
THUIIA tuna ayz. 148C, 132C ocHamieHHast Ipe3eHTalMOHHON
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TEXHUKOMU (IIPOEKTOP, IKpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpaMmMmHbIM obecrieuerneM (I10)

3aHATUSA CEMHUHAPCKOTO
TUIIa

Y4yeOHast ayauTopusi AJis MPOBEICHUS 3aHITUA CEMHUHAPCKOTO
tumna aya. 132C

['pynnossie Aynutopus Ne 209C

(MHIMBUTyaIbHbIE)

KOHCYJIbTaIliH

Texyiuit KOHTPOJIb, Aynutopus Ne 209C

MIPOMEXKYTOUHAS

aTTecTanus

CamMocrosTenpHas Kabuner nnst camocrositensHoOM padotsl 208C, 204C, 205C
pabora OCHAIICHHBI KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO

MOJKIIFOUEeHUS K ceTh « THTEpHET», TPOTrpaMMOil SKpaHHOTO
YBEIMYECHHUS U OOCCTIICUCHHBIA JOCTYIIOM B JJIEKTPOHHYIO
WH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEly YHUBEPCUTETA.
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