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ITosicHuTEIBLHASA 3aIUCKA

B nepuon nepexona k MHGOpPMaMOHHOMY OOIIECTBY OJHUM M3 BaKHEHWIIMX AaclEeKTOB
NESATENbHOCTH YEJOBEKa CTAHOBUTCS YMEHHME OINEPAaTHUBHO M KayeCTBEHHO padoTaTh C
nHpopManuei, NpuBiIeKas A 3TOr0 COBPEMEHHBIE CPEACTBA U METOJbl. DTO 100ABISAET K LM
HIKOJIBHOTO 00pa3oBaHMs €lle OJIHY Iesib — (opMUpOBaHUE YPOBHS WH(POPMAIIMOHHOMN KYIBTYpPHI,
COOTBETCTBYIOLIET0 TpeOOBaHUSAM HH(POPMAILMOHHOIO oOmecTBa. [aBHas Ledb NPUBUTHS
ydJamuMmcs MHQOPMALMOHHOW KYJIBTYPhl COCTOMT B TOM, YTOOBI MOJATOTOBUTH MX K JKU3HU U
poeCCUOHAILHONW  JeSATEIbHOCTH B  BBICOKOPA3BUTON HH(POPMALIMOHHOM cpeae, HaydyHTh
CaMOCTOSITENIFHO JACHCTBOBATD B 3TOU cpelie, 3(h(HEKTUBHO UCTIONB30BaTh €€ BO3MOKHOCTH.

CerogHAlIHMIA  3Tanm  XapakTepusyercss Bce Oojee HIMPOKMM  IPOHUKHOBEHHEM
MaTeMaTUYEeCKUX METOMOB HCCIIEOBAHUS, Pa3BUTHEM HWH(GOPMAIMOHHBIX TEXHOJIOTUH, HAIMYUEM
pa3sHooOpa3HbIX (hopM U KypcoB oOyueHHs. B oueHb MIMpPOKOM Kpyre 3aad, CBS3aHHBIX C
MO/IEJIMPOBAHUEM OKPY’KAIOILIEr0 MHUpA, TPEOYIOTCS 1OCTATOYHO CEPhE3HbIE 3HAHUS U3 PA3IUYHBIX
pa3ienoB MaTeMaTUKH, HEKOTOpble W3 KOTOPBIX IPUHATO OTHOCUTH K OOJIACTH BbICIIEH
MaTeMaTUKU. Y J0OHBIM M 3()()EKTUBHBIM CPEJCTBOM pEIICHUS MOAOOHBIX MaTeMaTHUECKUX 3aad
SIBJIIFOTCS CTIEUAIN3UPOBAHHbIE MATEMATUYECKUE TTAKETHI.

MatemaTtuka sBISI€TCS] €CTECTBEHHOI 00J1aCThi0 MPUIIOKEHUN NHPOPMATUKU U BasKHEHIINM
3BEHOM, CBS3BIBAIOIIMM HMH(OpPMAaTHUKy C JpyrMMH HaykaMmu. briarogaps CyIiecTBOBaHHUIO
MPUKJIAIHBIX MaTEMaTHUECKUX MMAKETOB KOMIIBIOTEpPHAsi MaTeMaTHKa CTajla JOCTYIHA HIMPOKOMY
KpyTy NOJIb30BaTeNEN.

WurterpupoBaHHas koMmmbioTepHass cucrema Mathcad sBisieTcss cambIM  HOMYJISIPHBIM
MaTeMaTH4YeCKUM TakeToM, pa3paboranHbiM kommanuerd MathSoft. C ero momompo MOXHO
pemiath caMmbie pa3HOOOpa3Hble MaTemaTHueckue 3amaqdu. B coctaB Mathcad BXomsT HECKOIBKO
MHTETPUPOBAHHBIX MEXKy CO00I KOMIIOHEHTOB:

- MOIIHBIA TEKCTOBBIM pPENaKkToOp, MO3BOJSIOUIMI BBOAMTH M PEJAKTUPOBATH TEKCT M
MaTeMaTU4YeCKHEe BhIPaKEHUS;

- BBIUMCJIUTENbHBIM POLECCOP, YMEIOMIMI MPOBOAUTH PAcUEThI 10 BBEACHHBIM (opMyiiaMm,
HCIIOJIb3YSl BCTPOEHHBIE YHCIEHHBIE METO/IBI;

- CHUMBOJIBHBIH IMIpolLiecCOp, SBISAIOIIUICS, (AKTUYECKH, CHUCTEMOM HCKYCCTBEHHOIO
WHTEJUIEKTA;

- OrpOMHOE XpaHWJIUIIE CHOpaBOYHOW UHGPOpMALUMU, KaK MaTeMaTU4YecKoil, Tak U
WH)XEHEPHOH, 0pOpMIICHHO B KayecTBe MHTEPAKTUBHOM 3JI€KTPOHHON KHUTH.

Bosmoorcnocmu cucmembi:

- YucnoBsle pacyeThl CO CKalsipaMy, MaTPULIAMU U BEKTOPaMH, a TaKKe C KOMIUIEKCHBIMU
qHCcIaMy;

- AHanuTHyeckue NmpeoOpa3oBaHUs: MUHTETPUpPOBaHUE, TU(PEpEeHIIMPOBAHNE, BEIUUCIICHUE
IIPEJEJIOB, CyMM M NIPOU3BEJCHUN PSIJIOB, YIIPOLIEHUE U IP.;

- OmpezeneHue 3aKOHOB BBIYMCIICHHS 3JIEMEHTOB MATpHIl, YTO IO3BOJISIET PEATU30BATh
UTEPALIOHHBIE BBIYUCIICHHUS, B TOM YHCIIE 110 PEKYPPEHTHBIM (OpMyIaM;

- PaboTa co BcTpoeHHBIMHU (PYHKIIUSAMU;

- OnpeneneHue CBOUX (PyHKITHI;

- [locTpoeHne ABYMEPHBIX M TPEXMEPHBIX IPa(hpUKOB pa3ITUIHBIX BHJIOB;

- Pemenue cucreM JIMHEWHBIX U HEJIMHENHBIX YPAaBHEHUN;

- Pemenne onTMMHU3allMOHHBIX 3a/1a4;

- Pemienune nuddepeHnnaibHbIX ypaBHEHUIH;

- DJIeMEeHTBI IPOrPaMMUPOBAHHUS.

Cucrema Mathcad mone3Ha MHOrMM — yYWTENsIM M YYal[UMCs, TaM, /i€ BO3HHKAET
HEOOXOAMMOCTh B BBIYMCIICHUSAX M aHanu3e. bonibpmioe ymcno 3amay, TpeOyOmUX OOIIUPHBIX U
YTOMHTEIIBHBIX BBIYMCICHHH, MOTYT ObITh pemieHsl B Mathcad ogHuM HakaTneM KiiaBuIIH. 3a cyer
MOSIBJISIFOIIETOCS IOMOJHUTENIBHOTO Pe3epBa BPEMEHM OTKPBIBAETCS BO3MOYKHOCTH HCIIOJIb30BATh
HOBbIE METOJBl OOyueHHs | u3ydeHuss wmarematuku. Mathcad moxer ObITh 3 GEKTHBHO
HCIIOJIb30BaHa TOJIBKO TOI/A, Korja oOydaroleMycs MPUBUTHI HAaBBIKU «PYYHBIX» CHMBOJIBHBIX
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npeoOpa3oBaHuii: anredpanyecKkux, TPUrOHOMETPUUYECKUX, BEKTOPHBIX U T.1. Ilpexne Bcero, 3To
KacaeTcss TAaKMX TPAJWIIMOHHO BaXKHBIX TEM, KakK pa3ioKeHHE Ha MHOXHTENH, OINEpalud C
Ipo0sMHU, MaTeMaTHUYeCKUH aHanu3, Teopus TudQepeHIuanbHbIX ypaBHeHUH. PesepB Bpemenu,
KOTOPBIA MOSBISCTCS NpU HCHoNb30BaHMM Mathcad, MOXHO HCHONB30BaTh Ui PE3KOro
paciupeHus Kpyra u3y4aeMbIX 3a/1a4 1 METOI0B BEIYMCICHHIA.

B cBs3u ¢ Tem, uTo MaTeMaTuyeckuil maker Mathcad He BXOOUT B M3y4eHHE MIKOJIHHOTO
Kypca MH(OPMaTHKH, HO SIBISETCS BEChbMa aKTyalbHBIM B HacTosIiee Bpems, ¢popMar ydeOHOro
Kypca SIBJISIETCS CaMbIM TTOAXO/ISIIAM BapHAaHTOM, TaK KaK CYIIECTBYET BO3MOXXHOCTh BHEIPCHHUS U
MCIIOJIB30BAaHUS Kypca He /ISl IUPOKOTO KPYyra yJalluxcs, a TOJIBKO JUIS JKEJIAIOUINX €ro U3y4arh.

Axmyanvnocms Kypca 0oOyCIOBIIEHa TMOTPEOHOCTHIO — OOECTICUNTH BBITYCKHUKOB IIKOJIBI
3HAHUSMH U YMEHUSIMH, HEOOXOAUMBIMU 151 A(PPEKTUBHOTO MPUMEHEHUS B CBOEH MPaKTHYECKON
JESTEIbHOCTH COBPEMEHHBIX KOMITBIOTEPHBIX CPEACTB M TEXHOIOTHIA.

Bocmpebosannocms  kypca  ydaulUMHCS —~ TEXHOJIOTHYECKOrO  Hpoduis  oOydeHHs
00BsICHETCST ABYMS 0OCTOsTENbCTBaMH. Bo-mepBoix, maker Mathcad, w3ywyaembiii B maHHOM
y4eOHOM Kypce, SBISETCS WHCTPYMEHTOM NpU MOCHEAYIOIIEM KypCOBOM IPOEKTUPOBAHHH,
peanu3anuy YUCICHHBIX M YKOHOMHKO-MAaTEeMAaTHUECKHX METOJIOB, HCCIIEOBAaHWM OIEpaluil H
Ipyrux pacuerax. Bo-BTOpBIX, MaTeMaTHYECKOE MOACITHUPOBAHUE, 0COOEHHO KOMMIBIOTEPHOE, CTAJIO
OJTHUM M3 OCHOBHBIX OOIICHAYYHBIX METOJIOB HMCCIICIOBAHMUS, METOJOB MO3HaHMs MUpa. be3 Hero
TPYIHO TPEACTaBUTH ceOe NPOPECCHOHATBHYIO IESITEIbHOCTh HE TOJBKO YUYEHBIX Pa3HbIX
CIeUaIbHOCTEH, HO M HH)KEHEPOB, Bpaueii 1 JII0Ael MHOTUX APYTUX Npodeccuii.

B xozxe u3ydeHust Kypca onpeneiseTcss ero MeXNpeAMETHBIH XapakTep U, CIeI0BaTENbHO,
MHTEpeC K HEMY Yy4alluxcs, BHIOpaBIIMX JUIA ceOs TEeXHOJOTW4eckuil mpoduas oOydenus. Emre
OJIMH HECOMHEHHBI! TUTIOC 3TOTO Kypca — BapUATHBHBIN XapaKTep €ro coiep)KaHus, OpUeHTALNs
Ha pas3JInYHBIE 110 YPOBHIO CIIOCOOHOCTH U MO3HABATENIFHBIE HHTEPECHI CTAPIIEKIACHUKOB.

OcHognas yenb Kypca — MIPUBUTH TIPAKTHYSCKHE HABBIKK paboThl B cpepe Mathcad, a taxxke
JaTh HOBBIC 3HAHWS Y4YallUMCS O TPHHOHUNAX pabOThl caMOil CHUCTEMBI M €€ MOIIHBIX
BBIYUCIIUTEILHBIX BO3MOKHOCTSIX.

K yuebnvim 3a0auam xypca oTHOCSTCS:

° p€ain30BaTh MPAKTUICCKH MCKIIPCAMETHLBIC CBA3HU,

. yIIyOUTh W PACIHIMPHUTH MPEACTABIECHUS Y4almuXcs 00 HCIIOIb30BaHUH
naketa Mathcad B mpodeccroHanbHOM 1A TSIbHOCTH;

. BBIPA0OTaTh M 3aKPENUTh MPAKTUYCCKUE HABBIKK B OCBOCHHH CHCTEMBI IO
PEIICHHIO PA3IMYHOTO Kpyra 3a/1ad;

. HAYYUTHCS OLEHHUBATh 3(P(PEKTUBHOCTh CBOEH pabOThI M BO3MOKHOCTH €
IIPUMCHCHUA.

HauGonee nonxoxpsueit hopmoti opeanusayuu 3anamuii 1o JaHHOMY Kypcy Oblia BeIOpaHa
(dhopMa mpakTHuecKux padoT. i 3aKpenieHus onpeaeeHHbIX HaBBIKOB pa0OThI C MPOrpaMMHBIMU
CpeICTBaMH, KOT/Ia, KpPOME aIrOPUTMUYECKUX MPEANUCAHUM B 3a/laHUM YYEHUK BIIpaBe MOJIy4aTh
HE0OXO0/IMMbIE KOHCYJIbTAallUM CO CTOPOHBI yuutens. [Ipaktudeckas paGota siBisiercs U GopMoit
KOHTPOJISI YCBOCHMSI 3HAHUIA.

B ocHOBE KOMITBIOTEPHOTO MPaKTUKyMa JIeXKaT UJIeu IPOOJIEMHOr0 00yYeHHUSL, sl KOTOPOTO
XapakTepHO TO, YTO 3HAHHS B 3HAYUTEIBHOW CTENEHU HE MEPENAIOTCS YYalIUMCS B «TOTOBOM»
BUJE, a J00BIBAIOTCA HMU B IIPOLIECCE CaMOCTOSATENbHOM aAesTenbHOoCTH. OpHako ydeOHas
JeSITEIbHOCTh HE MOXKET OBITh MOJHOCTHIO CAMOCTOSITEIILHOM, JIMIICHHON BCSKOIO PYKOBOJCTBA.
[IpakTHKyM OpraHusyeTcsi Kak MpolecC PEelIeHUs] yJallluMUCs CUCTEMbl HAMIPABIIAIOMINX 3adaHUH,
KOTOpBIE MPEeIbABIAIOTCS B GOopMe yKa3zaHHiA, 3a7a4 U BOIPOCOB.

PabGora 3a KOMIIBIOTEPOM TMOBBIIIAET AKTUBHOCTb U CAMOCTOSITEIBHOCTh Yy4YalllUXcCs,
MO3BOJISIET BecTH oOyuyeHue Oojiee KauyeCTBEHHO, MAeT KaXKAOMY YYEHHKY BO3MOXKHOCTb
WHAUBUAYAIbHON pabOThl B CBOEM TEMIE 1O MOJHOIO YCBOGHMs MaTepuaina. I[Ipu mpaBuiibHON
OpraHu3alliil ypoKa BOCIUTBHIBAETCS KyJNbTypa TpyAa Yydyalluxcs, yBaXEHHE K Hpodeccun
MPOrpaMMHCTa, CTPEMJICHHE K TO3HAHMIO M MOCTOSHHOMY COBEPIICHCTBOBAHHUIO MOJTYYEHHBIX
3HAHUW U HABBIKOB.

VY4eOnslii Kypc BKIItO4aeT 10 MpakTHUYeCKUX CaMOCTOSATEIbHBIX 3aHATHH 110 TEMaM:
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OcHoBbI paboTs! ¢ mporpammoi Mathcad,

CHMBOJTBHBIC OTIEPAIMH C MAaTEMATHUYSCKHUMHU BBIPAKCHHSIMH,

I'padmueckue obnactu,

AnumManus rpadukos,

Pemienue ypaBuenwuii cpeactsamu Mathcad,

Pemennie HepaBEeHCTB U CHCTEM HEPABEHCTB,

Beruuciienue npeneiaoB ¥ MPOU3BOAHBIX (YHKIUH,

3anauu, CBsI3aHHBIE C BRIYUCICHUEM TIpe/iesia U IPOU3BOAHOM,

Brlunciienue uHTerpaios,

KommiekcHeie uncina.

OcHo6Has yenb KOMNbIOMEPHO20 NPaAKMuKymMa — OCBOEHUE TEMbI B IPOILIECCE PEICHUs
KOHKPETHBIX 3ajad. B mpakTukyme He COAEpPXKHUTCS MOJPOOHOr0 YKJIOHAa HAa MaTeMaTHYeCKHe
MOHATHUS, MPEANOJaraeTcs, 4YTO YdJalluecs yXe HMEIOT 0a30Bble MaTeMaTH4YecKHe 3HAHHS 0
pa3IUYHBIM paszienam Kypca.

[Ipennaraemas MeToauKa M3y4eHHs nporpamMmHoi cpeabl Mathcad na 0asze mpakThkyma
MO3BOJIIET WHAMBUAYAIU3UPOBATh MpollecCc OOydeHHs MpH TPYHIOBOM CHOcOOe OpraHu3aluu
3aHATHIA.

OcHosHbie udeu memoouKu COCTOST B CICTYIOIIEM

1) OcBoenue mMporpaMMbl HAYMHACTCS ¢ HarOOJiee BOCTPEOOBAHHOTO ISl TOCTOSIHHOM
paboThl MHCTPYMEHTApHsl C MOCIEAOBATEIbHBIM MOAKIIOUEHHUEM IPYTUX THIOBBIX CPEICTB U
WHCTPYMCHTOB;

2) B kaxmoit TeMe ydalidecs 3HAKOMATCS C 3aJaHHEM, KOTOpPOe HEO0O0XOIHUMO
BBIINOJIHUTD B CUCTEME. 371€Ch )K€ YKA3bIBAETCS, KAKYI0 TEXHOJIOTHIO CIEAYET IPUMEHUTH JIJISl €T0
BBITOJTHEHHUS,

3) Tlocne oO3HAKOMJICHHS C 3aJaHUEM Yy4alllMecs TMEpPeXOAsiT K TEXHOJOTMH ero
BBIMIOJTHEHUS, KOTOpas TMOAPOOHO OmMHcaHa B JUJAKTUYECKOM pa3JaTOYHOM MaTepHale.
[IpuBoauTCcs moomnepanMoHHas MOCIEI0BATENIbHOCTh JAEUCTBUN, KOTOPYIO JOJIKEH BBITOJIHUTH
KKABIN yYaluiics, TO €CTh YKa3bIBACTCs, KAKYIO KJIABHINY CIEAYyeT HaKaTh, KAKON MyHKT MEHIO
WIN [TapaMeTp Halo BeIOpATh U T.I1.;

4) Tlpu BBITIOJHEHUH KaXKIOTO MyHKTA YYaIMHACS CPaBHUBAET MOJydaeMble Ha dKpaHe
MOHHTOPA PE3YIbTAThl C MPUBOAUMBIM B yU€OHOM TOCOOUH 3TATIOHOM;

5) Jlns  3aKkperuicHHss — MOJYYEHHBIX  NPAKTHYCCKMX  YMEHHH  mpeiaraercs
CaMOCTOSITEJILHO BBIIIOJIHUTH AaHAJIOTUYHbIE WHANBUAYaJIbHbIE 3aaHMUSL.

Jist paGoThI ¢ CUCTEMOM UCTIONB3YIOTCS YAPAdiCHEHUs CASAYIOIINX THIIOB:

- 4YeTKO IIOCTaBJEHHbIE 3aJauyd, TJe OT Yydalmuxcs TpeOyercs NepesoXuTh
chopmynupoBanHble npaBuia Ha [1K;

- 3aJlayM, B KOTOPBIX Y4Yall[Mecs JOJDKHBI caMu CPOpMYIMpPOBaThH MpaBujia Ha OCHOBAHUU
OTMHCATEIHHOTO TEKCTA;

- 3aJa4yd, KOTOpbIE MHTEPIPETHPYIOTCS YYaIUMHCS Ha OCHOBAaHMHM WX 3HAHUHA B
MaTeMaTHKe.

OcHosHnbie mpebosanusi K YPOBHIO OCBOCHHS ydeOHOro matepuana. K okoHUaHHMIO Kypca
yUanecst TOJKHBI:

e HMETh MpE/ICTaBICHUE 00 OCHOBHBIX BO3MOKHOCTX crcteMbl Mathcad,;

e 3HATh HA3HAYCHHE OCHOBHOTO MHCTPYMEHTAPHS;

e 3HATh CIOCOOBI BRIYUCIICHUS MaTEMaTHUECKUX BBIPAXKEHU;

e  OCBOMTH HNPUEMBI pabOTHI C TEKCTOBBIMH OJIOKaMH U TpaduKamu;

e BJAJETh TEXHOJOIMYECKMMU MPHUEMaMM DPEILEHHUs PA3IMYHBIX TUIIOB 3aJad U3
00JacTH MaTeMaTHYeCKOTr0 aHAIIN3A;

e yMETh MPUMEHATb MHCTPYMEHTApUM CHCTEMbl /IS BBINOJHEHHs 3a7ad

Pa3IM4HOIO PoAa;

e yMeTh pelaTh CHMBOJIbHBIC U BBIUHUCIUTENIbHBIC 3a1aun B Mathcad;
e yYMETb WHCIIOJIb30BATh IIOJIyYEHHBIE B IIPOLIECCE H3YYEHHUs Kypca 3HAHUS B

NallbHEHIIEN NeITeIbHOCTH.
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Conep:xxanue y4eOHOro Kypca

1. Ocnosvl pabomwi ¢ npoepammori Mathcad. B pasgerne paccMOTpPEHBI CIIEIYIOIIHE
BOIMPOCHI: OKHO MPOrpaMMBbl, ITAHEIH WHCTPYMEHTOB, CO3/IaHHUE M BBIUMCIIEHHE MAaTEMaTHYECKUX
BbIpaKEHUH, GOPMYIBI U NepeMeHHbIE, ONepaluu ¢ 0J0KaMHu, KOHCTaHTbI, PYHKUINUU (BCTPOCHHbIE
U OIpeeIsieMble), BCTaBKa TEKCTOBBIX (pparMeHTOB.

2. CumegonbHble onepayuu ¢ MamemMamuyeckumu vlpasxcenusmu. PaccMOTpeHBI OCHOBHBIC
OlepaIiu: yIpolleHne BeipaxkeHuid — onepatop Simplify, paznoxenue Ha MHOXHTENN — OnIepaToOp
Factor, pasnmoxxeHre 1o crerneHsM — omepaTop Expand, pasmoskeHue Ha seMeHTapHBIC IpoOH —
oreparop Convert, parfrac, nanens uactpymenToB Symbolic.

3. I'paguueckue obracmu. B paznene pacCMOTPEHBI BOMPOCHI, KACAIOIIUECS CO3MaHUS U
(dopmaTHpoBaHus JIEKapTOBBIX rpadukoB GyHKIMI: naHe b HHCTpyMeHToB Graph, pamxupoBaHue
MEPEMEHHON, TIOCTPOEHHWE HECKOJbKMX TpadukoB B oOaHOW obmactu, manenb X-Y Trace,
muanoroBoe okuHo Formatting Currently Selected X-Y Plot: Bkmamka Ocu X-Y, BkiIagka
TpaccupoBku, Bkiagka MeTkH.

4. Anumayus epaguxos. PaccMOTpeHBI OCHOBHBIE JICHCTBUS 10 CO3/IaHUI0 aHUMHPOBAHHBIX
rpa)uKoB, CBSI3b aHUMAIMA C TPOCTEHIIUMH TpeoOpa30BaHUSMHU TpaduKa: TapauieIbHBIM
MEPEHOCOM, pacTshKEeHUeM U cxkaTtueMm, nepeMmenHas FRAME, ynpasnsromniee amuanoroBoe OKHO
AHMMaIMs, BOCIIPOU3BECHNE aHMMAIIMH C UCTIONb30BaHneM okHa Playback.

5. Pewenue ypasnenuti cpedcmeamu Mathcad. PaccMOTpeHbI: 1Ba OTIMYAIOIIUXCS APYT OT
Jpyra MoaxoJia K PEelICHUI0 YPaBHEHUI: CUMBOJILHOTO (aHAJTMTUYECKOTO) U YUCIeHHO20, OTIepaTop
Solve, Bctpoennas GyHkiums root, pyHKIHs Moucka pemennii MHorowiena Polyroots(v), cucremuas
nepemenHas TOL, pemieHune cucTeM YpaBHEHHH C HCIOJIB30BAHMEM BBIYHCIHMTEIBHOTO OJIOKA
Given - Find (Minerr).

6. Pewenue Hepasencme u cucmem HepaseHcms. B pazjiene pacCMOTPEHBI CIEIYIOIIHE
BOIPOCHI: PEUICHUE HEPABCHCTB C HCIIOJIL30BAHUEM ormepaTopa SOlve, maHenb HHCTPYMEHTOB
Boolean, npaBuia HHTEpIpETAMH PE3YJILTATOB, PEIICHUE CUCTEM HEPABEHCTB C MCIOJIb30BAHUEM
naxenu Matrix.

7. Bviuucnenue npeodenos u npou3goonsix hynxyuu. PaccMOTpeHBl BOIPOCHI: HAXOXICHUE
npenenoB (GpyHKOEH (B TOYKE, OJHOCTOPOHHHE, OTCYTCTBHE Ipejesia), TaHelb HHCTPYMEHTOB
Calculus, cmocoObl HaxOXIeHHs MPOM3BOAHON, omeparop aupGepeHINPOBaHNs, 3HAYCHUE
MIPOU3BOJHOM B TOUKE.

8. 3adauu, ceazannvie ¢ viuucieHuem npedena u npou3eooHou. B paznene paccMOTpeHbI
BOTIPOCHI, KacaroIIMecs MOCTPOCHHS KacaTelIbHBIX, HAXOKIACHUS aCHUMITOT TpaduKOB (yHKIHH,
MO3TalHOe HccieoBaHue (YHKUUH pa3IUYHOM CTENEeHM CIOXHOCTU. B pasnene oboOmiarorcs
3HAHMS, TTOJTydeHHBIC U3 pa3nenos 1,2, 3,5, 6, 7.

9.  Buiuucaenue  ummecpanos.  Paccmorpensl:  omepatopel  manenu  Calculus:
HEOIIPENIEICHHOTO W OIpPEICIIEHHOTO HMHTETPAJIIOB, PACXOIIAECS HMHTErpallbl, pPEIICHHE
TuQdepeHaTbHbIX YPAaBHEHUH ¢ pa3AeIsIOIIUMUCS TEPEMEHHBIMU.

10. Komnnexcuoie uucna. PaccMOTpeHBI CIeayrOIne BONMPOCHL: 3a/laHue KOMIUIEKCHOTO
qKcIa, apuPMETHYECKHE ONepaliiy HaJl KOMIUIEKCHBIMU YHCIIaMy, cnenuanbHeie GyHkuun Re(z),
Im(2), |z|, arg(z), conpspkernoe uwnciio, oneparop Complex, penicHre ypaBHEHHIH ¢ KOMIUIEKCHBIMU
YHCIIaMH.

Yuebnsiit kypc «KommnbroTepHast nadopmaruka B cucteme Mathcad» paccuunran nHa 34 gaca
U BKIOYaeT 24 NpaKkTUKO-OPUEHTUPOBAHHBIX YpOKa I10 3HAKOMCTBY C HporpamMmoi, eé
nHTepdecoM U BO3MOKHOCTSIMU, U 10 ypoKOB caMOCTOSATETLHOTO KOMITBIOTEPHOT'O MTPAKTUKYMa.



Ne n/m Konuuectso Tema
4acoB 110
TEME
1 4 OcHoBbI paboThI ¢ iporpammoit Mathcad
2 2 CHMBOITBHBIE ONIEPAIIUH C MATEMAaTHUYECKUMH BBIPAKECHUSIMHU
3 4 ['paduaeckue obmacTu
4 2 Anumanus rpapuKoB
5 3 Pemrenue ypaBuenwii cpeacrsamu Mathcad
6 3 Penienne HepaBeHCTB U CUCTEM HEPABEHCTB
7 4 Brruncnenue npezenoB U NpoU3BOAHBIX (DYHKITHI
8 6 3amaun, CBsI3aHHBIEC C BBIYMCICHHEM Ipeesia U IPOU3BOTHON
9 4 Brlunciaenue nHTErpanon
10 2 Kommiekcubie uncna
KanenapapHo-remaTu4yeckuii njiax
Ne Tema Kon-Bo | Jlara
ypoKa 9acoB
1. OcHoBbI padoTsI ¢ nporpammoii Mathcad
1 1.1. OkHO mporpamMmbl, TaHETH WHCTPYMEHTOB, KOHCTAHTHI, ()OPMYITBI 1 01.09.2025
U TIEPEMCHHBIC.
2 1.2. MaremaTudeckre BEIPOKCHHS U (PYHKITUH. 1 08.09.2025
3 1.3. Onepanuu ¢ 6;10kamMu. TekcTOBbIE PparMeHTHI. 1
4 1.4.  Ilpakmuxym.  BbluMcieHue  3HAYEHUH  MaTeMaTUYECKUX 1 15.09.2025
BBIPAKEHHUM.
2. CUMBOJIbHBIE OTIEPAIIHH ¢ MATEMATHYECKHMH BbIPAKEHUSIMHU
5 2.1. Vapouienue BoipaxkeHuit — onepatop Simplify, pasnoxxenue Ha 1 29.09.2025
MHOXHTEH — oriepaTop Factor, pasiokeHue 1mo cTeneHs M — ornepaTop
Expand.
6 2.2. Pa3noxxeHue Ha 3JieMeHTapHble Jpodu — oneparop Convert, 1 06.10.2025
parfrac, manens uncrpymentos Symbolic. Ilpakmukym.
3. l'paduueckue odnactu
7 3.1. IManens uactpymento Graph, mocrpoenue rpaduKos. 1 13.10.2025
8 3.2. TlocTpoeHne HECKOIBKUX TPa(UKOB B OHOM 00IACTH. 1 20.10.2025
9 3.3. ®opmatupoBanue rpadukos. [lanens X-Y Trace. luanorosoe 1 10.11.2025
okno Formatting Currently Selected X-Y Plot.
10 3.4. Ilpaxmuxym. TloctpoeHne rpaduKos. 1 17.11.2025
4. Aunmanus rpagukos
11 4.1. Co3panve aHUMAaIH. 1 24.11.2025
12 4.2. Bocripou3BeieHHE aHUMAIIMH C HCITOIb30BaHreM okHa Playback. 1 01.12.2025
Ilpakmuxym. AHIManus rpauKoB.
5. Pemenne ypaBaennii cpencrsamu Mathcad
13 5.1. CuMBOJIBHBIN (AaHAIMTUYECKH) OJIXO/] K PEIIEHUIO YpaBHEHUI 1 01.12.2025
14 5.2. YucneHHbIH MOAX0/ K PEHICHUI0 ypaBHEHNH. DyHKINS TIOUCKA 1 08.12.2025
peleHni MHOTOYJIeHa.
15 5.3. Pemenue cucreM ypaBHEHUH C UCIIOJIB30BAHUEM 1 15.12.2025
BeIUHCIUTENLHOTO O110Ka Given - Find (Minerr). Ilpakmuxym.
6. Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB.
16 6.1. Peirenne HepaBEHCTB C UCIOIB30BAHUEM omepaTopa Solve. 1 ‘ 22.12.2025
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17 6.2. Pemrenue cucTeM HEPABEHCTB C UCIOJIb30BaHKEM maHeau Matrix. 1 29.12.2025
18 6.3. Ilpakmuxym. PelieHre HEpaBeHCTB M CUCTEM HEPABEHCTB. 1 12.01.2026
7. Boluucjenue npeaesioB H Npou3BOJIHBIX (DYHKIIHUIA.
19 7.1. Ianens unctpymentoB Calculus. CriocoObr HaxoxaeHHS 1 19.01.2026
MIPOU3BOJTHOM.
20 7.2. Onepatop audQepeHIpOBaHUSI. 1 26.01.2026
21 7.3.3HaueHHEe TPOU3BOTHOM B TOUKE. 1 02.02.2026
22 7.4. Ilpaxmuxym. CriocoObI HAXOXICHHS TTPOU3BOTHOM. 1 09.02.2026
8. 3amauu, cBsi3aHHbIE ¢ BHIYHCIEHHEM Mpe/iesia H MPOU3BOIHOIA.
23 8.1. IlocTpoeHue KacaTeabHBIX. 1 16.02.2026
24 8.2. HaxoxeHue acuMnToT rpadukoB GyHKIHUH. 1 02.03.2026
25 8.3. UccnenoBanue QyHKINN pa3IuyHON CTENIEHU CIIOKHOCTH. 1 16.03.2026
26 8.4. UccnenoBanue QyHKIMIA pa3IMuHON CTETICHU CIOKHOCTH. 1 23.03.2026
27 8.5. IlpaBuiia uHTEpHIpEeTanyU pe3ynbTaToB. [louck pernenunit 1 06.04.2026
MHOTOYJICHA.
28 8.6. IIpaxmukym. 3amaun, CBI3aHHBIC C BBIYHCICHUEM TIpe/ena u 1 13.04.2026
IIPOU3BOHOM.
9. BoluncjieHHe HHTErPAJIOB.
29 9.1. Onepatop HeomnpeaeaeHHoro naTerpana Ha manenu Calculus. 1 20.04.2026
30 9.2. Oneparop onpeaenaeHHoro naterpaia Ha maneau Calculus. 1 27.04.2026
31 9.3. Pacxopsmuecss WHTETPaIbl. 1 04.05.2026
32 9.4. Ilpakmuxym. Pemenne nuddepeHmanbHbIX ypaBHEHUH C 1 11.05.2026
pa3aeNsSIONIMMUCS TIEPEMEHHBIMU.
10. KoMnjieKCHBIE YHca.
33 10.1. ®ynkuyM 11t paboTHl ¢ KOMIUIEKCHBIMHU YHCIIAMHU. 1 18.05.2026
34 10.2. IIpaxmuxym. Pemenue ypaBHEHHI ¢ KOMIUICKCHBIMHU YHCIIAMH. 1 26.05.2026
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