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1 Henu u 3a7a4u M3y4eHUs TUCUMILIUHBI (MOIYJIs1).

1.1 lesab ocBOCHMS AUCHUIIMHBI.

VYuebnas nucnmminHa «Mathcad B Qu3uMyeckux pacueTax» CTaBUT CBOCH IEJbIO
dbopMupoBaHre U BBIPAOOTKY y CTYAEHTOB KOMIIETEHLIUH, BKJIIOYAIOIIMX 3HAHUS, YMEHHS U
HABBIKH, CBS3aHHBIE C MCIIOJIb30BAHUEM CUCTEMBI KOMITBIOTEpHOH anreOpsl Mathcad aiist penenus
buznyeckux 3a1a4, 00pabOTKH U aHAJINU3a SKCIIEPUMEHTANIbHBIX JaHHBIX.

1.2 3apauu AMCUMILIUHBIL.
OCHOBHBIE 33/1a41 JACIIUIUIMHEIL:

- U3Y4YHTh (GYHKIIMOHAT U BO3MOYKHOCTH,

IIPEIOCTABIIIEMbIC
CHUCTEMOM KOMIIbIOTepHOM anreOpsl Mathcad aiis pemieHust GU3MUYSCKUX 3a/1a4;

- W3YYHUTh OCOOCHHOCTH MPAKTUYECKOTO MPUMEHEHHS YHMCIICHHBIX METOJIOB
pH pacuere GU3NYCCKUX 3a/1a4;

- TIOJIYYUTh YMEHUS U HABBIKU PEIICHUS PA3IMYHBIX MATEMATHUECKUX

YpaBHEHUI, TOCTPOCHHUSI KOMIIBIOTEPHBIX MOEINei 1 00paboTKH, aHAIN3a
9KCIIEPUMEHTANIBHBIX JaHHBIX cpeacTBamMu Mathcad. 1.3 MecTo qucuuninHbl (MoayJist)
B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMMbl.

Jucnurumna «Mathcad B ¢pusndeckux pacueTax» OTHOCUTCS K BapuaTHBHOM YacTu biioka 1
«ucuurmuabl (MOyM)» Y4eOHOTO IJIaHa.

I[I/ICHI/IHJ'II/IHa JOTUYCCKU W COACPKATCIIBHO-MCTOAUYCCKN CBA3aHA C JUCHUIINIMHAMUA
«Mexanukay, «MonekynsapHas ¢uzukay, «Mexanunkay, «/uddepenmanbupie, HHTErpaIbHbIC
YpaBHCHUA W BapUallMOHHOC HCYHCICHUC), «HucneHunie METOABI W MAaTEMATHUYCCKOC
MonenupoBanuey, «Mudopmarukay, «MaTematnueckuil aHanu3». B pesynbrare u3yueHus
JUCHUIINIMHBI CTYACHTHI JOJIKHBI TOJYUYUTh 3HAHUSA, UMCIOIIUE KaK CaMOCTOATCIIbHOC 3HAUCHUEC B
JanbHelel npodeccHoHaNbHON ASSITENFHOCTH, TaK U o0ecneunBaromue GopMUpOBaHHE psaa
KOMHGTGHHHﬁ, YKa3aHHBIX B yqe6HOM IJIaHE AUCHHUIIIINHBI.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs 1O AUCUHUILIMHE (MOY.I10),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM IPOrPaMMBbI.

W3ydyenue naHHOW Yy4eOHON AMCUMIIIMHBI HampaBlieHO Ha (GOPMUPOBAHHE Y OOYUaAIOIIUXCS
CIEAYIOIUX KOMIETECHIINM:

No Wnnekc Conepxanue B pesynbrare u3yueHHs y4eOHOH AMCIUTUTUHBI
~ | xoMIeT | KOMIMETEHIHH o0yyJaroImuecst JOHKHBI
AL CHIUU (v e€ gacTH) 3HATH yMeTh BJIA/IETH
CITOCOOHOCTBIO (YHKIIMOHAT M | MCIOJIb30BaTh | METOJaMU
HCTIOTb30BaTh BO3MOYKHOCTH, | METOJBI peteHus
CBOOOJHOE BJIaJICHUE | MIPEIOCTABIIAE | UYHCICHHBIX Pa3IMYHbIX
npodeccuoHanbHO- | MbI€ CUCTEMOM | BBIYHCIEHHUH | MaTeMaTHYeCKUX
npOQUIUPOBAHHBIM | KOMITBIOTEPHO | IJISl pEUICHHs] | YpaBHCHHIA,
1% 3HAHUSAMU B| i anreOpsl (U3NYECKUX U | TIOCTPOCHUS
o0nactu Mathcad nns HKCIIEPUMEHTA | KOMIIBIOTEPHBIX
1 OIIK-5 | KOMITBIOTEPHBIX perieHus JIBHBIX 3a1ay4 MOJENIENH U




TEXHOJIOTUN I
pereHus 3aJa4
npo¢eCCHOHAIBHON

JACATCIIBHOCTH, B TOM
YHUCJIC HAXOAAIUXCs
3a npeaciiaMu

HaIpaBJICHHOCTHU

(bU3UIECKUX
3ama4

00paboTKH,
aHaim3a
IKCIEPUMEHTAIIBH
BIX JTAHHBIX
cpeacTBaMu
Mathcad




No Nunexc Coneprkanue B pesynprare u3ydeHus ydeOHOW IUCIUTIIIUHBI

~ | KOMIET | KOMIIETEHUUH oOy4aromuecs: JOIKHbI

T €HUUU (unu e€ yacTH) 3HATH yMeTh BJIA/IETh
TOTOBHOCTBIO MIPUHLUTIBI MIPUMEHSATD HaBbIKAMU
[IPUMEHSTh Ha| OCTPOEHUs MaTeMaTHUYeCK | aHalIMu3a
IIPaKTHKE (1)I/ISI/IT-ICCKI/IX nu nue METOAbI HpeI[MeTHOﬁ
npoQeccuoHaNbHbIe | MATEMaTHYeCK | JUIs obnactu u

2 IK-3 | spanus TEOpHHU | UX MOZETEH KOPPEKTHOMN (bopMyITUpOBKH
U METOJIOB o0paboTku AHAJTMTUYECKOTO
buznueckux HCCIIEyEMbIX | OIMCAHMS
HCCIIE0BAaHUI IIPOLIECCOB U | MOJEIUPYEMOIO

SIBJICHUI SIBIICHUS

CIIOCOOHOCTBIO OTPaHUYEHUS U | NPUMEHSATH HaBBIKOM
MOJIb30BATHCS HNOTPEIIHOCTH | MpOorpamMMHbIe | (GOPMYITUPOBKHU
COBPEMEHHBIMU PUMEHEHUS cpencTaa LeIu U
METOJAaMH YUCJIEHHBIX BU3YyalIM3allMi | IOCTAaHOBKHU
00paboTKu, aHaNM3a | METOIOB IIPU pE3yNbTaTOB 3a1aun

3 I[IK-5 m CUHTE3a| pelIeHUun pacuéToB U HCCIEeA0BaHUS
¢duznueckoit Hay4YHBIX U3MEPECHUU B
vH(popMauu B| 3a7a4 paMKax
n30paHHON 00JacTH HaY4HBIX
bu3nueckux UCCIIEJOBAaHUN
UCCIIEI0BAHUI

2. CTpyKTYypa u cojiep:KaHue TUCHUTIMHBI.
2.1

Pacnipenesienue Tpya10€MKOCTH JUCHHUILIMHBI 10 BUAaM padoT.

OOmast TpynoEMKOCTh TUCHMIUIMHBI cocTaBiser _3  3a4. en. (108 wacom), ux

pacmpezienieHue Mo BuaaM padboT IpeacTaBieHo B Tabmuie (0 cmydenmos OPDO).

Bun yue6HO# paboThI Bcero CemecTpsl (yachl)
4acoB

5
KonTakTHasi paboTa, B TOM 4ncJie: 68,3 68,3
AynuTopHble 3aHATHS (BCEro): 68 68
3aHATHS TEKIIHOHHOTO THIIA 34 34
JlaGopaTopHblie 3aHATHS - -
3aHATUS CEMUHAPCKOTO THIA (CEMUHAPHI, TPAKTHYECKHUE 34 34
3aHATHUSA)
HNuas koHTaKkTHasA padora: 20,3 20,3
KonTpons camocrositensHoi padotsl (KCP) 20 20
[Mpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeJibHasi padoTa, B TOM YHCJIe: 20 20
Kypcogas pabora - -
[TpopaboTka yueOHOro (TEeOpeTHUECKOro) MaTepuaa 20 20
BrinonHeHne MHAWBUAYAIbHBIX 3aJaHUN (IIOJrOTOBKA
COOOIIEHNIA, TIpe3eHTaIHi) i i
Pedepar - -




[TonroroBka K TeKyIieMy KOHTPOJIIO - -
KouTtpoJn: 35,7 35,7
IToaroroBka K 3K3aMeHy - -
O01mas Tpy10eMKOCTh qac. 144 144
B TOM 4YHcJle KOHTAKTHAsA 52.2 52.2
pabora
3a4. ex. 4 4

2.2 CTpyKTypa AUCUHILIUHBI
Pacnpenenenne BuaoB yueOHOM pabOThI U MX TPYAOEMKOCTH IO pa3/ieiaM AUCHUIUINHBL.
Pa3nensl ACUMITTUHBL, U3ydaeMble B___ 5 cemectpe (01 bakanaspos OPO)

KonugectBo yacos
AynutopHas Breayuir
Ne HanmeHoBaHue pas3ienos Bceero pabota ophad
pabota
J I13 JP | CPC
1 2 3 4 5 6 7
1.BBenecnue B Mathcad 25 5 0 5 5
2\I'paduku 50 5 0 5 2
3| Pemenue anredbpandeckux ypaBHEHUN 20 5 0 5 3
4| Pemenne nudepeHnnanbHbIX ypaBHEHHH 20 5 0 5 5
5| CHMBOJIbHBIC BBIUUCICHUS 25 5 0 9 3
6,00paboTKa SKCIIEPUMEHTAFHBIX TAaHHBIX 4 9 0 5 2
Hmozeo no oucyuniune: 144 34 0 34 20

[Mpumeuanue: JI — nexmuu, I13 — mpaktudeckue 3anatus / cemuHapsl, JIP — mabopatopHbie
3anstusa, CPC — camocrosTensHas padoTa CTyIeHTa

2.3 Copepxanue pa3ie0B TUCHUILIUHBI:
2.3.1 3ausaTus JeKIHOHHOr0 THIIA.

®dopma
Haumenosanue
No Conepxanue paszaena TEKYIIETO
paszznena
KOHTPOJIS
1 2 3 4
O0630p BO3MOXHOCTeH. Omnpenenenus. Pexxumbl B
. BITIOJTHEHHE
1 |Beenenue B Mathcad  |gprancnenmuii. OcHoBHbIE OIIEpPaTOPEL.
MPaKTUYECKHE

IIepemenHsble. BekTopel 1 MaTpunbl. DyHKIUH.
VYu4ér pasmepHoCTeN Ipu pacuérax
[loctpoeHne  ABYMEpPHBIX  JEKAPTOBBIX U

3ananuit (I1)

2 [T'paduxu NoJISIpHBIX TpadukoB. TpexmepHbie rpaduKy. IT
[TocTpoeHne TpexMepHbBIX TpaUKOB (PYHKITHIA.
3 Hcnonb3oBanue QyHKIUH root. YpaBHEHUS C
Pemenne Nl
NepeMEeHHBIMH ~ TlapameTpamu.  Pemienne
anredpanvecKux

ypaBHeHHi cucteM ypaBHeHUH. [IpubnmxenHoe penieHue.

HccnenoBanue GyHKIHN Ha SKCTPEMYM.




4 Berunciurensabiit 6510k Given-Odesolve.
Pewenne
Pemrenne OJY ¢ HaualbHBIMU U TPAHUYHBIMU I1
muddepeHIaIbHBIX
N ycnoBuamu. OJ1Y, 3anannsie HesBHO. CucTteMa
aBHEHUH
P ONY. ®ynkuum rkfixed, rkadapt
OrnepaTopbl CHMBOJILHBIX BeIUHCICHUN. Q030D I1
CuMBOJIbHBIC N
5 BO3MOXXHOCTEHl  Ipolieccopa  CHUMBOJBHBIX
BBIYHCIICHUS .
BBIYHMCIICHHH B Mathcad.
O6paboTka 3arpy3ka  gaHHBIX W3 ¢daina.  DyHKIUU IT
6 PKCIEpUMEHTAIBHBIX |CTIQKUBAHUS, HHTEPIIOJSINH, PETPECCUH.
TAaHHBIX

2.3.2 3aHATHS CEMUHAPCKOT0 THIIA.

dopma
Haunmenosanue .
Ne Temaruka NpakTUYECKUX 3aHATHI (CEMUHApPOB) TEKYILETO
azzena
P KOHTPOJISt
1 2 3 4
Wntepdeiic. PaboTta ¢ nepeMeHHbIMU, BEKTOPaMU U
1 |BBenenue B Mathcad pd P ’ P
MarpuuamMu. @yHKIMU B BBIYUCIICHUSIX. I1
2 |pady [Toctpoenne u Hactpoiika rpadpukoB. ObsacTu
apuku -
P omnpeneneHus GyHKUUN Ha rpadukax.
Pemenue
Pemenue pusnueckux 3aaay u anreOpanyeckux
3 |anreOpanveckux . IT
. YPaBHEHHUH.
YpaBHEHUN
Pemenne
Pemenne  ¢usnueckux 3amady ¢ MOMOIIBIO
4 | muddepeHnnanbHbIX . IT
. mubdepeHIMaTbHBIX ypaBHEHUI
ypaBHEHH
5 CuMBOJIbHBIE Onepauun ¢ anredpandeckKUMH BBIPAKEHHUSIMH C n
BBIUYHCIICHUS MIOMOIUIbIO CUMBOJIBHBIX BBIUMCICHUH.
ObpaboTka OTkpsITHE (haliIOB C SKCTIEPUMEHTAILHBIMU
6 |PKCIIepUMEHTAIIbHBIX |TaHHBIMHU. [TocTpoenue rpadukoB II
JAHHBIX AKCIIEPUMEHTAJIbHBIX IaHHBIX U UX aHAJIU3.

2.3.3 JlaGopaTopHbIe 3aHATHS.
CornmacHo y4eOHOMY IUIaHy J1a0OpaTOpHBIE 3aHATHS 110 JAHHOW JHCHHUIUINHE He
IPETyCMOTPEHBI.

3ammra naboparopHoi padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
paboter (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmucanue pedepara (P), acce (3),
kostokBuyM (K), rectuposanue (T) u T.1.

2.3.4 llpuMepHasi TeMAaTHKA KYPCOBBIX padoT (MMPOEKTOB)
CornmacHo y4yeOHOMY TUIaHY KypcoBble pa0OOTBI TIO JaHHOW JUCIHMIUIMHE HE
PEIYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eCIeYeHHUsI JIsI CAMOCTOATETbHOM
padoThI 00yYAOIIMXCH M0 JUCHUIIMHE (MOTYJII0)



Hepequb y‘le6HO'MeTO,I[I/I‘ICCKOFO obecreyeHus JAUCHUIIIIMHBI I10

Ne Bun CPC .
BBITTOJTHCHUIO CAMOCTOSITEIIbBHOU PaObOThI

[IpopaboTtka
1 | teopermueckor
0 MaTepuaia

Mertoandyeckue PEKOMEHIAIMKA I10 OpPTaHU3alUU  CaMOCTOSTEIBHON
pabotsl ctynentoB, ®I'bOY BO «Ky6I'Y», 2012. - 33 c.

1. bymenesa FO.U. Kak nmpaBuinsHO Hanucath pedepar, KypcoByIO U JIH-
2 Pedepar IUIOMHYIO paboThl: YuebHoe nmocobue ansi 6akanaBpoB [ DIEKTPOHHBIN
pecypc]: yueb. mocodbue — DnekTpoH. gan. — M.: Jlamkos u K, 2016. —
140 c. https://e.lanbook.com/book/93331.

2. KyszumenoB W.H. Pedeparbl, KypcoBble U ITUILIOMHBIC paOOTBHI.
MeTtouka moAroTOBKY U ohopmiieHus [ DIeKTPOHHBIN pecypc]: yueO.

nocobue — DnekTpoH. naH. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
3 Bonerskanuna A.O. JlenoBble 1 HayyHbIE IPE3EHTAUNU [ DJIEKTPOHHBII

HH Zﬂgﬁfﬁi pecypc]: yueOHoe nocobue — DrekTpoH. gan. — M., bepinun: Jlupekr-
pOHTAIM | Mema, 2016. - 115 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
pedepara

Y4eOHO-MeTOInYeCKUe MaTepuasibl JUIsl CaMOCTOSTENbHOW paboThl O0ydaromuxcs U3
YuCiIa MHBAJIUAOB M JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310poBhs (OB3) mpenocTtaBisitoTcst
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUHU:

Jlia i1 ¢ HapyIIEHUsIMU 3pEHUS:

— B IeyaTHOU (hopMe YBETUUEHHBIM IPUPTOM, — B POpPME FIEKTPOHHOTO JOKyMeHTa, Jliis

JIMI] C HApYUIECHUSIMH CITyXa:

— B 1e4aTtHo dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JIig 1 ¢ HapyIIeHUsIMA OIIOPHO-/IBUTATENILHOTO arapara:

— B IIeYaTHOU (opme,

— B hopMe JIEKTPOHHOTO JOKYMEHTA,

JlaHHBI TepedyeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBHCUMOCTH OT KOHTHUHIEHTa
oOydJaronuxcs.

3. O6pa3oBaTeIbHbIE TEXHOJIOTHH.

B cootBerctBuum ¢ TtpeboBanusmu @OI'OC BIIO mno HampaBIeHUIO MTOATOTOBKH
WCIIONTB3YIOTCS, TIPH OCBOCHUU JUCIUIUIMHBI B YI€OHOM TPOIlecce aKTUBHBIE U MHTEPAKTUBHBIC
(B3aumoieficTByOIME) GOPMBI IPOBEICHUS 3aHATUH, & UMEHHO:

- JIUCKYCCHU;

- pa300p KOHKPETHBIX CUTYaIlU;

- HMHTEPAKTUBHOE MYJIbTUMEIUNHOE COMPOBOKICHUE.

Brimeo3naueHapie  00pa3oBaTeNbHBIE TEXHOJIOTHH JaloT J(PGEKTUBHBIC PE3YJIbTAaThl
OCBOCHUSI NUCHUIUIMHBI C TIO3UIMHA aKTyalU3allud COJCPKAHUS TEMbl 3aHSTHS, BBIPAOOTKU
MPOIYKTUBHOTO MBIIIJICHUS, TEPMHUHOJIOTHYECKOM TPAMOTHOCTH M KOMIIETEHTHOCTH 00y4aeMOoro


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 aCIeKTe COIMaJbHO-HANpaBIEHHOW MO3MIMU Oyaymiero OakajaBpa, M MOTHBAaLUU K
MHHUIIMATUBHOMY U TBOPYECKOMY OCBOEHUIO Y4eOHOr0 MaTepHaia.

B cootBercTBum ¢ TpedoBanusamMu @I'OC BIIO peanuzaius KOMOETEHTHOCTHOTO ITOAX0/a
npeaycMaTpuBaeT MHUPOKOE UCIOIb30BAHNE B YUEOHOM IMPOIECCEe aKTHBHBIX M WHTEPAKTUBHBIX
(bopM npoBeieHHs 3aHATUH (KOMIIbIOTEPHBIE CUMYJIALUH, pa300p KOHKPETHBIX CUTYAlUH U T.1.)
B couerannu ¢ BHeay1uTOpHON pabOTOM OHU CO3/1AI0T AOMOTHUTEIbHBIE YCIOBUS (HOPMUPOBAHHS
U DPa3BUTUSA TpeOyeMbIX KOMIIETCHIMH OOy4aromMXcsl, MOCKOJbKY IO3BOJISIOT 00ECIEeUUTh
AaKTUBHOE B3aMMO/JICHCTBHE BCEX YUACTBYIOIIUX B Mpoliecce 00yUeHNUs, BKITIOYas IPEroJaBaTes.
OTu MeToAbl B HauOOJIbLIEH CTENEHH CIOCOOCTBYIOT JIMYHOCTHO-OPUEHTHUPOBAHHOMY IOJXOAY
(oOyuenue B coTpyaHuuecTBe). lIpm 3TOM mpenoaaBaTellb BBICTYNAaeT CKOpee B POJIU
opraHusaropa Ipouecca oOy4yeHMs, JMJepa TPYyNIbl, CO34aTesisd YCIOBUH A MPOSIBICHUS
WHULIUATUBBI 00YJArOITUXCS.

[TpoBeneHne Bcex MPAaKTUUECKUX 3aHATHM MPEAyCMOTPEHO B KJlacce, CHA0KEHHOM BCEM
HEOOXOIUMBIM  O0OpYyAOBaHMEM U  KoOMIblOTepamMH A 3()()EKTUBHOTO  BBINOJIHEHHS
COOTBETCTBYIOLINX Pa0OT.

JUis nun ¢ orpaHMYEHHBIMH BO3MOYKHOCTSIMM 37I0POBbsl NIPEyCMOTPEHA OpraHu3alus
KOHCYJIbTAIIMM ¢ MCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

4, OneHo4Hble Cpeacrea JJid TEKYLIEro KOHTPOJIA YCIIEBACEMOCTH U
l'[pOMe)KyTO‘lHOﬁ aTTeCTalum.

4.1 ®oHJ OLIEeHOYHBIX CPEACTB /IS MPOBeeHHs MTPOMEKYTOUHOMH aTTeCTAIUM.
4.1.1 Bonpocsl, BBIHOCHMbI€ Ha 3a4éT no aucuumiune «Mathcad B puznuecknx
pacuerax» 1Jis Hanpajenus noarorosku: 03.03.02 ®uszuka

1. C momo1IbI0 Kakoro ornepaTopa MOXHO BbIUHUCIUTH BbIpaskeHUE?

2. B xakom nopsiike MathCad untepnperupyet 010ku?

3. Kax onpenenuth TUCKpETHBIE IEPEMEHHBIE C POU3BOJIBHBIM IIATOM
U 1I1arOM, PaBHBIM €IMHHUIIC?

4.  Kak onpenenuts NEPEMEHHYIO C UHIEKCOM?

5. Kak 3amaercs nHaukanust ommook?

6. Kaxkue Tumbr 6;10KOB UMEIOTCS B CUCTEME?

7.  Kaxk 6110k MOKHO clIelnaTh BUTUMBIMU?

8. Uem otmiauvaercs 4YHCIOBOE W CHMBOJIBHOE MpeoOpa3oBaHHe
BBIPAKECHHI?

9. Kakue cmocoObl 3aiaHus BEKTOPOB M MAaTpPHUIl CYIIECTBYIOT B
MathCad?

10. Kaxkas cucreMHas IepeMeHHas OIpeleNnseT HIWKHIOI TI'PaHUIly
HHIECKCAIlUU DJIEMEHTOB MaccuBa?

11. Kak oOpamarbcst K OTIeTLHOMY JIEMEHTY BEeKTOpa?

12. Kak oOpamarhcs K OTAEIbHOMY 3JIEMEHTY MaTpPHUIIbI?

13.  Kak mpocMoTpeTh COAEpKMMOE MAaCCUBA, OINPENCIEHHOIO dYepe3
JUCKPETHBIN apryMEHT?

14. Kak oOpamarscs K OTAEILHOMY CTOJIOIY MaTPHUIIbI?

15. Kakwue ciocoObl co3manus MaccuBOB cymiecTBYIOT B MathCAD?

16. UYro onpenensier nepemenHast ORIGIN?
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17.

Kakue ¢ynkuum Berpoensl B MathCAD  jans  onpeneneHus

apaMeTpoB MaTPUIIbI?

18. Kakum obpazom MOXHO o0pa3oBaTh  HOBYIO
MaTpHILy u3 YK€ CYIIECTBYIOLIUX?

19. Kakue ¢GyHKIMM TpeAHA3HAYCHBI Ui COPTUPOBKH BEKTOPOB U
MaTtpui?

20. TlepeuncnuTe OCHOBHBIC MATPUYHBIC OTIEPATOPHI?

21.  Jlns gero mpeaHa3HAYCH ONEPaTOp BEKTOPH3AIUU?

22. Kak BBIUMCIUTH COOCTBEHHBIC YHCIIAa M COOCTBEHHBIE BEKTOPHI
Marpuir?

23. Kaxkwue cniocoOb1 oToOpakeHrss MacCHBOB cyIiecTBytoT B MathCAD ?

24. Kak 3anucarb KOMIUIEKCHOE YUCIIO?

25. Ilepeuncnute OCHOBHBIC MATPUYHBIC PA3JIOKCHUS?

26. Kak mocTpouTh MOJISIPHBINA U 1€KaPTOBBINA TpapuKu?

27. Kak nmoctpouTh HECKOJILKO rpaUKOB B OJJHON CHCTEME KOOpAUHAT?

28. Kak usamenuts macmrab rpaduka?

29. Kak onpenenuTs KOOPAHHATY TOYKHU Ha rpaduke?

30. Kak moctpouts rucrorpammy?

31. Kak co3nats anumarmro B MathCad?

32. Kakue cpencTBa UMEIOTCS ISl YIPABICHUS OTOOpaKCHUEM JTIMHHIA Ha
rpaguke?

33. Kak HaxoauTcsi Ha4aIbHOE TPUOIIKEHUE [T PEIICHNS yPaBHEHUS?

34. Kakue ¢yHKuMU A8 pemieHus: ogHoro ypaBHeHust B MathCad Bl

3gaere? B ueMm ux ortnnuune?

35.

HazoBute ¢yHkuum s pemenus cucteMm ypasHeHuil B MathCad u

0COOEHHOCTH HUX IMPUMCHCHU.

36.  OnwummuTte CTPYKTYpY OJI0Ka peleHns ypaBHEHUH.

37. Kakoii 3HaK paBeHCTBa UCIOJIb3YyeTCs B OJIOKE peIIeHus?

38. [laiiTe cpaBHUTENbHYIO XapakTepucTHKy ¢pyHkiusM Find u Minerr.

39. Kak pemarb MaTpU4HbIC ypaBHEHUS?

40. Jlns gero ucnomnb3yetcs oneparop Solve?

41. Kakum 00pa3oM MOXHO BBIYMCIHUTD mpenen B MathCAD?

42. HazoBuTe CcrocoObl BBITIOJHEHUST CHMBOJIBHBIX —OI€paluid B
MathCAD.

43. KakoBbI 0COOCHHOCTH CHMBOJIBHOTO BhuncieHus B MathCAD?

44, Kakue cnocoObl CHUMBOJBHBIX BBIUHMCIECHUU CYIIECTBYIOT B
MathCAD?

45. Kak ycTaHOBHTH CTHIIb BBIBOJUMOTO CHMBOJIBHOTO PEIICHHS?

46. Cdopmynupyiite mnpaBuia 00paOOTKM  YHCET  CHMBOJIBHBIM
npoueccopom?

47. T'me HaxoAWTCS CUMBOJIbHAS TIAaHETh HHCTPYMEHTORB?

48. Kakwue koMaHIbI BKIIOYaeT MeHI0 Symbolics?

49. Kak MOHO BBITIOJTHUTH 3aMeHy niepemeHHoi B MathCAD?

50. Kak CUMBOJIBHO PEIIUTh YpaBHEHUE U HEPABEHCTBO?
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51. Kak MOHO pa3yIoXuTh Ha MPOCTEUIINE APOOH CIIOKHOE BhIpaKEHHUE
MathCAD?

52. Kakue cCMMBOJbHBIC 3HAKH PABEHCTBA PACIIOI0KEHBI Ha CUMBOJIBHOM
naHenn?

53.  UYro Takoe OJIY?

54. OV xakux tunos peumtaetr MathCAD?

55. U3 xakux yacTeil COCTOMT BBIYMCIIMTENbHBIN 010K given-Odesolve?

56. Kakum o6pazom ripu pemernu cucteMbl OJ[Y M0oxKHO BEIOpaTh METO/T
pereHus?

57. Kakue pyHkmuu npeaHazHadeHbl U1 pemeHus uddepeHIuanbHbIX
YpaBHEHUU U UX CHUCTEM?

58. Kakue mapamerpbl  HeoOXOAMMO  3agaTh A pELICHUS
TuddepeHMaIbHbIX YPaBHEHUH U UX cUCTEM?

59. Kak npowunTerpupoBars auddepeHnnanbHoe ypaBHEHHE TIEPBOTO
nopsiaka?

60. Kakme mapamerpel  HEOOXOOWUMO  3amaTh  JUIS  PEHICHHUS
Qg depeHMaIbHbIX ypaBHEHUH n mopsiika’?

61. Kakas cuctema Ha3bIBaeTCs )KECTKON?

62. Kakue ¢pyHKINH UCHOJB3YIOT JJIsl  pelIeHUs KECTKOU

cucteMsl AU depeHnanbHbIX ypaBHEHUN?

63. Kakoe ormimume B HanmucaHud (DYHKIHMHA JUIS pEIICHHS] TOJNBKO B
KOHEYHOH TOYKeE?

64. Kakue BpIIENAIOT TUITBI YPAaBHEHHUH B YaCTHBIX TPOU3BOIHBIX?

65. C momomnpo Kakux (YHKIHMHA PEIIaloTCsl ypaBHEHHS B YaCTHBIX
MIPOU3BOHBIX ?

66. Kaxkwue cymiecTByrOT CITIOCOOBI aIPOKCUMAITAHN OTBITHBIX JTAHHBIX ?

67. Kakas ¢pyHKIHS UCTIONB3YeTCs IS JIMHEHHONH HHTEPIIOIISIIUI?

68. Jlns yero ucnosnb3yercs CIUIaitH-UHTEPHOALMS?

69. Kakas ¢pyHKIHS UCTIONB3YETCS IS CIUIAHH-HHTEPIIOIIS NI ?

70. B yem ommune B-craliH-MHTEPHONSALMUM  OT  OOBIYHOM
MHTEPIONIALNAN?

71. Kaxkas ¢pyHKIUS UCHOIB3YETCA VIS CIIIAH-MHTEPHOIS U ?

72. Urto Takoe TUHEIHOE TpeacKazanue?

73. Kak onpenenuTs y3ibl, 4epe3 KOTOPbIe MPOXOIUT MMOBEPXHOCTb, IIPH
JIBYXMEPHOU CIJIaH-UHTEPHOJSALHNA?

74. Kak noctpouTh rpauK MNOBEpXHOCTH?

75. Kakumu ¢yHKIUSMH peanu3yeTcsl OJHOMEpHas perpeccus B
MathCAD?

76. Kakumu GyHKUUSAMHI IPOU3BOAUTCS IBYXMEpPHAsK HHTEPIIOMISALUS ?

77. Jomyckaer mu MathCAD mMHOTOMEpHYIO perpeccuio?

78. B kakux ciydasx TPUMEHSIOT OOOOIIEHHYIO PETPecCHI0 U KaKue
(YHKLUYU UCIIONIB3YIOT TP ITOM?

79. Kakue B MathCAD npumeHsitoTcst GyHKIUU CTIIaXKHUBAHUA?

80. Ilepeuncnure GyHKINUU TUCKPETHOTO Mpeodpa3oBanus Oypbe?

81. B kakux ciaydasx ucnons3yrot ifft u fit, a B kakux cfft u icfft?
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OneHouHbIE CpEACTBA JUIsl HMHBAJIUAOB M JIMI C OrPAHUYEHHBIMH BO3MOKHOCTSMHM
3JI0POBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— Opy  HEOOXOJMMOCTH WHBAJIUIAAM H  JUIAM C  OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3[IOPOBBSI IIPEIOCTABIISETCS AOIMOJHUTEIBHOE BpPEMs AJI MOATOTOBKH
OTBeTa Ha 3a4éTe;

— IpU TPOBEAECHUU NPOLEAYPbl OLEHUBAHUSA PE3YJbTATOB OOYYEHUS
WHBAJIUJIOB U JIMI[ C OIPAaHUYCHHBIMHU BO3MOXKHOCTSMHU 3[0POBBS IPEIyCMaTPUBACTCS
UCIIOJIb30BaHNE TEXHUUECKUX CPEIICTB, HEOOXOIMMBIX UM B CBSI3U C X MHIUBHIYaIbHBIMH
OCOOEHHOCTSMU;

— IIpU HEOOXOAUMOCTH 1 00YUaIOIIMXCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0pOBbsI 1 MHBAIMJIOB IPOIIEypa OLICHUBAHHS PE3YJIbTATOB O0OYYCHHUS 110 TUCIHILIHHE
MO>KET POBOJAUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oueHuBaHUS PE3yIbTAaTOB OOYYEHHS HWHBAJIUAOB U JIMIl C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCIHMIUIUHE (MOAYIIO) MpEeAyCMaTpUBaeT MpPelIOoCTaBIICHUE
uHpopManuu B ¢opMax, aNanTUPOBAHHBIX K OrPAHHYCHHUSAM HUX 370POBbS W BOCIPHUSATHS
uHpopMmanuu:

Jlist U1 ¢ HapyIIeHUSIMU 3PEHUS:

— B MEYaTHOW (opMe yBETUYEHHBIM MPU(TOM, — B (GOpPME DIEKTPOHHOTO
JIOKYMEHTA.

[l AL ¢ HapyIeHusIMH CilyXa:

— B IeYaTHOU Gopme,

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

Jlist i1 ¢ HapyIIeHUsIMH OIIOPHO-/IBUTaTENIbHOTO arapara:

— B IIeYaTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TepedeHb MOXKET OBITh KOHKPETHU3HPOBAaH B 3aBHCHUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOM ¥ 10TIOJTHUTEIbHON Y4eOHOM JTUTEPATYPbl, HEOOX0AUM O
JJIs1 OCBOEHMS TN CHUILIHHBI (MOIYJIA).

5.1 OcHoBHasi JuTEpaTypa:

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

2. Tloxapckas, I 1. MATHCAD 14: OcHOBHBIE CEpBUCHI U TEXHOJOTHH
[DnexTponnsiii pecypc| / Iloxapckas I'. W., Hazapos [I. M. - M.: HamumonanbHbIN
OtxkpsiThiii YHUBepcurer « MTHTYUT», 2016. - 139 c.

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

Scilab, Matlab, Mathcad [OnexTponHsIii pecypc] :
yauebnoe mocobue / M. E. Ilnemunckas, A. H. Turtos, E. P. bagepraunora, C. U. Jlyes ;
MunucrepcTBo oOpazoBanusi U Hayku Poccumn, denepanbHOe TOCYAapCTBEHHOE OIOKETHOE
o0pa3oBaTeNbHOE YUpEeXKJEHHE BBICHIETO TMpodeccuoHanbHOro obpaszoBanus «Kazanckuit
HallMOHAJIBHBIA HUCCIENOBATENbCKU TEXHOJOTHYECKUM YyHuUBepcutTer». - Kazanb : U3a-Bo
KHUTY, 2014. - 195 c.
https://biblioclub.ru/index.php?page=book red&id=428781&sr=1.
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I[JISI OCBOCHU NUCHUINIMHBI MHBAJIMJAMHA U JIMAMU C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU

300pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BHU/IC B 3J'I€KTpOHHO-6I/I6J'II/IOTCLIHBIX CHCTEMax

5.2 lonoJHUTeIbHAS JIUTEpaTypa:
1. Maxkapos, Esrenuii ['eopruesuu. Mmxenepusie pacuersl B Mathcad

14 [Tekct] / E. Maxkapos. - CII6. [u np.] : [Tutep, 2007. - 591 c. : wi. - [Ipunaraercs

[1] CD-ROM. - ISBN 9785911803483.

2.  Pemenwme 3amad no kypcy obmei ¢usuku [Tekcr] : yueOHOE mocobue st
CTyneHTOB By30B / mof pen. H. M. Porauesa. - 3. 2-e., uctp. - CII0. [u ap.] : Jlaus, 2008.
- 304 c. : . - (YueOHuku i By3oB. CrienmnanbHas auTeparypa). - bubmauorp.: ¢. 297. -
ISBN 9785811408559

3.  Cagennes, Urops Bragumuposud. Kypc obmeit ¢pusuku [Tekct] : yueOHOe
nocobue JiIs CTyAeHTOB BY30B : [B 3-x T.] . T. 1 : Mexanuka. MonekynspHas ¢usuka / U.
B. Cagennes. - U3x. 6-¢, crep. - CII06. [u ap.] : Jlans , 2006. - 432 c. : un. - (Knaccuueckas
yueOHas nurteparypa no ¢usuke) (YueOHuku g By30B. CrenuanbHas JTUTEpaTypa)
(JIyumme knaccuueckue yaeonukn). - ISBN 5811406290. - ISBN 5811406304.

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH

«HTepHEeT», HEOOXOAMMBIX /1JI5l OCBOCHHS TUCIHUILIUHBI (MOTYJIsI).

1. https://e.lanbook.com — DnexTponnas GubIMOTEYHAs cHcTeMa U3AaTesbeTBa "JIaHs"
http://www.biblio-online.ru/ — DnexTponnas 6ubimoreynas cucrema "FOpait"
http://www.elibrary.ru/ — Hayunas snextponnas 6ubimnoreka (HOB)
https://scholar.google.ru — Axkagemus Google

https://www.scopus.com — ba3a gaHHbIx Scopus

https://www.webofknowledge.com — Basza nannsix Web of Science

o gk w

7. MeToauueckue YKazaHusl 1Jist Oﬁy‘lalOIlll/IXCﬂ IO OCBOCHHUIO JUCHHUITINHBbI

(Mmonpy.si).

K cneumanucram pasnuusHbIX oOnacTell 3HAHMM B HACTOALIEE BpeMsl IPEIbSIBISETCS

H_II/IpOKI/Iﬁ MEpCUCHb TpC6OBaHHﬁ. OI[HO U3 BaXXHEHIIMX — 3TO HAIHUYNE YMCHHUSA W HAaBBbIKa
CaMOCTOSITEILHOTO ITOMCKA 3HAHHI B PA3IMYHBIX UCTOYHHKAX, UX CHCTEMATHU3aAlUd U OLICHKA B
KOHTCKCTC pemaeMoﬁ 3aga4u.

CrpykTypa yueOHOro Kypca HalpaBieHa Ha pa3BUTHE y CTYEHTA JaHHOW CIIOCOOHOCTH.

OnHako peIaromyr0 pojib B 3TOM HUIpacT CaMOCTOATCIIbHAaA pa60Ta CTyACHTAa U OCO3HAHHOC

Y4aCTUC B JICKHUOHHBIX U MPAKTUYCCKUX 3aHATUAX.

PexomeHmyeTcss MOCTPOUTH CaMOCTOSITEIBHYIO paboOTy TakuM oOpa3oMm, 4TOOBI OHa

BKJIrO4ajia:

M3Yy4eHHE KOHCIIEKTA JIEKIIMH B TOT XK€ JIeHb, TI0CTe JIEKLNH;
M3y4eHUEe KOHCIIEKTa JEKIUH 3a JeHb Mepe]l CleAyIoel JeKInel; - U3ydeHue
TEOPETUYECKOr0 MaTepHuaja MO Y4eOHHKY M KOHCIIEKTY; - IHOJATOTOBKY K
MPAKTUYECKOMY 3aHSITHIO.

Jlnig nmoHMMaHMs MaTepuarga U KayeCTBEHHOI'O €ro YCBOEHMSI PEKOMEHAYETCSl TaKas

IIOCJIENOBATEILHOCTD IEUCTBUIA:

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 mpocnmymuBaHWs JEKIUW W OKOHYAHUS YUEOHBIX 3aHSATUH, TpU
MOJIFOTOBKE K 3aHSTUSM CIEAYIOLIETro JHS, HY)KHO CHauyaja MpoCMOTPETh U 00/1yMaTh
TEKCT MPOCITYIIAHHOM JICKLIHH.

2. ITpu moArOTOBKE K HOBOM JICKITUH TPOCMOTPETH TEKCT MPEIbITYIIECH JCKINH,
MOJIyMaTh O TOM, Kakas MOXKET ObITh TeMa CJIeAYIOUICH JIEeKIINH.

3. B Ttedyenue Henenu BHIOpATh BpeMs i pabOTHI ¢ IUTEPATypOl U UHTEPHET-
VMCTOYHUKAMH I10 TEME.

4. [lpy TOATOTOBKE K TMPAKTUYECKUM 3aHATHSM, HEOOXOJMMO CHavaja
IIPOYMTATh OCHOBHBIE MOHATHS M NOAXOAbl IO TeMe JoMamHero 3aaaHus. [lpu
BBIMOJTHEHUH YIPAKHEHUs] WM 33/1a4yd HY)KHO CHayaja IOHATh, YTO TpeOyercs B
3a7a4e, KakOl TEOPETUYECKUN MaTepuan HYKHO HCIOJIb30BaTh, HAMETHUTh IUIAH
peLIeHUs 3a1a4H.

JIOoMOMHUTEIPHO K HW3YYEHUIO KOHCIEKTOB JICKIIMM HEOOXOAMMO IOJIb30BAThHCS
yuebHuKoM. KpoMe «3ayunBaHus» maTepuaina, O4eHb BAXHO JOOUTHCS COCTOSHUS MOHUMAHHS
M3y4aeMbIX TeM AUCHUIUIMHBL. C ATOM LENTbI0 PEKOMEHIYETCS IMOCIE H3YYEHHS OYEPEIHOTO
naparpada BbIOTHUTH HECKOJIBKO YIIPAXKHEHUN Ha IAHHYIO TEMY.

B ocBoeHuM AMCHMIUIMHBI MHBAJIUAAMHU U JULUAMU C OFPAHMYEHHBIMU BO3MOXHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYCHHWE HMMEET WHIUBUAyalbHass ydeOHas pabora (KOHCYJIbTAlUU) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yUeOHOro MaTepuana.

WuauBuayaibHBIE KOHCYJIBTAIMH 10 TIPEAMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIOCOOCTBYIOLTUM MHIMBUIYaTU3allMi O0yYEHHUS U YCTAaHOBJICHUIO BOCITUTATENILHOTO KOHTAKTa
MEXIy TpernojaBareieM H OOyJalolMMCS WHBAJIUIOM WU JIMIOM C OrPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBBS.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHi, HCII0JIb3yEeMbIX NPH OCYIIeCTBICHUH
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUILINHE (MOAYJII0).

8.1 Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHIi.

1. IlpoBepka AOMaIIHMX 3aJaHUM W KOHCYJIBTHPOBAaHUE IOCPEICTBOM DJIEKTPOHHOU
ITOYTBHI.

8.2 IlepeyeHb HEOOXOAUMOTO MPOTPAMMHOI0 O0ecTeYeH .
1. Onepanmonnas cucrema Windows.
2. Cucrema KoMITbIOTEpHOM anredpsl Mathcad.

9. MaTtepuajbHO-TeXHUYeCKasi 0a3a, He0OX0AUMAasI /ISl OCYLEeCTBIECHUS
00pa30BaTeJIbHOI0 NMPoLecca Mo JMCHUIINHEe (MOAYJII0)

MatepuaabHO-TEXHHUECKOE 00eCTIeYeHUE TUCITUTUTHMHBI

Ne Bun pa6or
(MOyJIsT) U OCHAIIICHHOCTH

1.| 3ansATHA TEKIMOHHOTO | Y4eOHas ayauTOpHs IS POBEICHUS 3aHATUH JICKITMOHHOTO
THIIA tuna ayn. 148C, 132C ocHanieHHasi Ipe3eHTalMOHHON
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TEXHUKOHN (TIPOEKTOP, IKpaH, HOYTOYK) U COOTBETCTBYIOIINM
nporpaMmMHbIM obecrieuenuem (I110)

3aHATUSI CEMUHAPCKOTO
TUIIa

Y4yeOHast ayauTopus AJsl MPOBEICHUS 3aHITUNA CEMHUHAPCKOTO
tumna aya. 132C

I'pynnossie Aynuropus Ne 209C

(MHAMBUAYAJIbHBIC)

KOHCYJIbTAIIUU

Tekymuii KOHTPOJIb, Aynuropust Ne 209C

IPOMEKYTOUHAS

aTTecTanus

CamMocTtosTenpHas Kabunet nns camoctositenbHon padotel 208C, 204C, 205C
paboTta OCHAIIICHHBIA KOMITBIOTEPHOM TEXHUKOH C BO3MOKHOCTHIO

MOAKIIIOUEHUs K ceTH «MHTepHeT», MPOrpaMMoi 3KpaHHOTO
yYBEJIMYEHUSI U OOECHEYEHHBIN JTOCTYNOM B 3JIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BATEIBHYIO CPEly YHUBEPCHUTETA.
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