OHIenbCCKUM TEXHOIOTMYECKUA HHCTUTYT ((puna)
¢denepanbHOro TOCYIapCTBEHHOTO OI0)KETHOTO 00pa30BaTEIbHOTO
YUPEKACHHUS BhICIIET0 00pa30oBaHuUs
«CapaToBCKUil TOCYTapCTBEHHBIN TEXHUUECKUM yHUBepcuTeT uMeHu ["arapuna FO.A.»

Ka(benpa «EcTeCcTBEHHBIC 1 MATEMATUYCCKUE HAYKH

PABOYAA NMPOrPAMMA

10 JUCHUITIINHE

b.1.1.21 «ITpukinagaele KOMITBIOTEPHBIE ITPOTrPAMMBD)

HaIIpaBJICHUA ITIOATOTOBKH

15.03.02 « Texnonocuueckue mawiunol U 0O0PYOOBAHUE)

npoduis 2: «O60pyaoBaHNE XUMUUECKUX M HE()TETa30BbIX MPOU3BOJICTBY»

dhopma 00yueHUs — 3a0UHAs
Kypc — 5

cemectp — 9

3a4ETHBIX CIUHUI] — 2

BCET0 4acoB — /2

B TOM YHCJIC:

JIEKIAH — 2

KOJUTOKBUYMBI — HET
MIPAKTHYECKHUE 3aHATUS — 8
J1a00paTOPHBIE 3aHITUSL — HET
camocTosiTenpHas pabora — 62
3auer — 9 cemecTp

9K3aMEH — HET

PI'P — uer

KypcoBasi paboTa — HeT
KYpPCOBOM ITPOEKT — HET

PaGouyas nporpamma obcykaena na 3aceaanuu kadenpst EMH
«20» __wmionst 2023 ropa, . nporokon Ne 30
3as. kadeapoit & ’777-""% ~ /Kunuua E.B./
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Pabouas nporpamma yrBepiieHa Ha 3aceganun YMKH
«26» __wions 2023 roxa, nporokon Ne 5
[Ipeacesarens YMKH Mﬂeaxuﬂa H.JL./

Durensc 2023



1. ]_IeJII/I " 3aJa91M JUCHHUIIINHBI

Lenes ws3yuenus paucuumuiiabl b.1.3.4.1 «lIpuknagHble KOMIBIOTEPHBIE
MIPOTpPaMMbDy OTpeAeNsieTcs TpeOoBaHUSAMH (GeAepabHOTO TOCYIAPCTBEHHOTO
0o0pa30BaTeNBLHOTO  CTAaHJAApTa BBICHIETO O0pa3oBaHUs 1O  HAMpPaBJICHUIO
noarotoBku 15.03.02 «TexHomornueckrue MaliuHbl 1 000pYA0BaHUE.

N3yuenne  gucuumubasl  b.1.3.4.1  «IIpuknagHele  KOMIBIOTEPHBIC
POrpaMMbDy OOECIIEUMBAET U3yUYEHHE OCHOB pabOThl B MAaTEMaTUYECKOM MaKeTe
MathCAD, OCHOBHBIX TMNpPUEMOB M  METOJOB  PEHICHUS  MPHUKIATHBIX
MaTeMaTUYECKHUX 3a]ay.
3agayamMu AUCHUILIIMHBI SIBJIIFOTCS:
dbopmupoBaHrue 0a30BBIX 3HAHMM O BUJIAX MPOTPAMMHOTO OOECIeUCHUS,
MPUMEHSIEMOI0 TP PEUICHUM  TPUKIAJHBIX  MaTEeMaTUYeCKUX U
WHKEHEPHBIX 3aJlady, OCHOBHBIX METOJaX PELICHUs] MPUKIAIHBIX 3a1ad C
npuMmeHeHneM JBM, ncTouHnkax u MeTogax OnpeaeIeHNs MTOrPEITHOCTEN;
- (hopMupoBaHNE HABBHIKOB pabOThI ¢ MaTeMatuueckuMm mnakeroM MathCAD,

pelieHusT TNPUKIAIHBIX MAaTeMAaTHYECKUX W HMHXXEHEPHBIX 3ajad ¢
UCIIOJIb30BaHUEM UHCTPYMEHTAIBHBIX MPOTPAMMHBIX CPEJICTB;

- (hopmupoBaHue HaBBIKOB UCIIOJIb30BaHUs UHCTPYMEHTAJIbHBIX
IPOrPaMMHBIX TMPOAYKTOB it OGOPMIICHUS OTYETOB O MPOJEIIaHHOMN
pabore;

- BOCIIUTAaHWE HOPM OTHUKM W TIpaBa M HX COOJIIOJIECHUS TpU padoTe ¢
uH(popMaIuei.

2. Mecto nucuunimnnbl B cTtpykrype OOII BO

Hucunminaa b.1.3.4.1 «lIpukinanHble KOMIBIOTEPHBIE MPOTPAMMBD)
MPEACTaBIIeT COOOM MUCHMIUIMHY TIO BBIOOPY YYe€OHOTrO IIJlaHa OCHOBHOMU
oOpa3oBaTeNbHOM MPOTPpaMMBI  BBICIIETO OOpa30BaHWsA [0  HAIPABJICHHUIO
moaroroBku  15.03.02  «TexHollorMYeCKHE MAIIMHBI W O00OpPYIOBaHHEY.
TpeboBaHUs K «BXOJHBIM» 3HAHUSM, YMEHHUSM M HaBbIKaM O0O0yYaroIIerocs,
HEOOXOJMMBIM JIJII OCBOCHHUSI JAHHOW JUCHMUIUIMHBI — Kypc WH(OOPMATUKU U
BBICIICH MAaTEMATHUKHU.

3. TpeOoBaHus K pe3yJibTaTaM O0CBOCHMS JUCHUIINHbBI

N3yuenne  gucuumubasl  b.1.3.4.1  «lIpuknagHele  KOMIOBIOTEPHBIE
IporpamMMbl»  HANpaBJ€HO Ha (OPMUPOBAHME Yy CTYACHTOB CIEAYIOIIMX
kommerenuil — OIIK-2,3, I1K-2 a umenHo:

— BIAQJCHUEM JOCTATOYHBIMH JJii TNPOPECCUOHAIBHON JEeATEIbHOCTH
HaBBIKAMHU Pa0OTHI ¢ epCOHANTBHBIM KoMIbioTepoM (OI1K-2);

— 3HAaHUEM OCHOBHBIX METOJIOB, CIOCOOOB U CPEACTB MOIYUYEHUS, XPAHCHHUS,
nepepaboTki  uHGOpPMAIMK, YMEHHUEM  HUCIONb30BaTh ISl  pelIeHUs
KOMMYHUKATHUBHBIX  33Ja4  COBPEMEHHBIE  TEXHUYECKHME  CpEeAcTBA U
UH(POPMAIIMOHHBIE TEXHOJOTUU C HUCHOJb30BAaHUEM TPAJAULMOHHBIX HOCHUTENEH
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uHdopMaIuu, pacipeieIeHHbIX 0a3 3HaHUM, a TakKe UHPOPMallUU B II100ATBHBIX
koMmbIoTepHBIX ceTsax (OITK-3);

— YMEHHEM MOJCIUPOBATh TEXHUYECKUE OOBEKTHI M TEXHOJIOTHYECKHE
IpoLEcChl  C  HUCIOJIb30BAHMEM  CTAHJAPTHBIX  NAaKTOB M CPEJACTB
aBTOMATU3UPOBAHHOI'O IPOEKTUPOBAHHUSL, TOTOBHOCTHIO IPOBOAUTH IKCIIEPUMEHTHI
T10 33JIaHHBIM METOJIMKaM ¢ 00paboTKOM 1 aHam30M pe3yiabTaToB (ITK-2).

B  pesyabrate wu3yuenuss gucummimabl  b.1.3.4.1  «lIpukiagHeie
KOMITBIOTEPHBIE ~ MPOTrpamMMbD»  OCHOBHOM  0Opa3oBaTeIbHOM  MPOrPaMMBbI
OakanaBpuaTa CTYJCHT JIOJKEH:

3Hamb:

- KIaccu(uKaluMioo OPUKIAJHOTO IMPOTrpaMMHOIO  obecrieyeHus, 001acTh
IIPUMEHEHUS U Ha3HAYEHUE KAKIOU X KaTErOpHil;

- BHUJBl TMPOTPAMMHOIO OOECHEYEHHUs, MPUMEHSEMOro JUIsl MaTeMaTUYEeCKHX
BBIYMCIICHUN U MOJIETTMPOBAHMS;

- OCHOBHBIE METO/Ibl PEUICHUS TPUKIAJHBIX 337]a4 Ha KOMIIBIOTEPE;

- ICTOYHUKH Y TIPaBUJIa ONPEAESICHUS TOIPEITHOCTEN BRIUNCICHUM;

- uaTep(eiic U OCHOBHBIE MPHEMBI paboThl B MaTeMaTHueckoM nakere MathCAD,;

- METOJbl YHCJIEHHOTO HWHTErPUPOBAHUS, PEIICHUS YPAaBHEHUW U HX CHUCTEM,
00pabOTKH SKCIIEPUMEHTAIIbHBIX TAHHBIX.

ymemb:

- NPUMEHATh METOJbl YHCIIEHHOIO WHTETPUPOBAHHUS, PEUICHUS YPAaBHEHUN M UX
cucTeM, OOpaOOTKM HSKCHEPUMEHTANbHBIX JaHHBIX IPH PEHICHUH pa3iINuHbIX
VWHKEHEPHBIX 3a/1a4;

- BBINOJIHATh MaTeMaTUYECKUE PACUETHI C UCIIOIb30BAaHUEM BCTPOEHHBIX (DYHKIUH
B mareMaruuyeckoM nakere MathCAD:;

- 0(pOpMIIATH OTUYETHI IO BHITIOJIHEHHOM paboTe.

61a0ems:

- HaBbIKaMU 3(PQPEKTUBHOTO MPUMEHEHUS HH(POPMALMOHHBIX 00pa30BaTENIbHBIX
pecypcoB B yUeOHOU ESITENbHOCTH, B TOM YUCJIE B CAMOOOpPA30BaHUU;

- HaBbIKaMU pabOThI C KOMITBIOTEPOM KaK CPEJICTBOM yNpaBlieHUs MH(GOpMaLIUei;

- CIOCOOHOCTHIO paboTaTh ¢ MHGOPMAIEH B TII00ATBHBIX KOMIIBIOTEPHBIX CETSIX;

- npueMaMu paboThl ¢ MHGOpPMAIIMEl Pa3IMYHOrO BUAA B IMaKeTax MPHUKIATHBIX
porpamm.



4. Pacnipenesienrie TPy10eMKOCTH (4ac.) IMCUUIIJIMHBI 10 TeMaM

M BHJIaM 3aHATHH

Ne Ne | Ne
Mo-| Hex | Te HaumenoBanue
ay- € MBI Yacel | H3 Hux 6 unmepakxmugHoi ghopme
s | om TEMBI
Bcero J KJI JIP I13 CPC
1 2 3 4 5 6 7 8 9 10
5 cemecTp
OcHoBel pabotsl B MathCAD 38 2 - - 4 32
YucaeHHbIE METO/BI B 34 - - - 4 30
MathCAD
Bcero 72 2 - - 8 62
5. Conep:xaHue JIEKUMOHHOTO Kypca
Ne Bcero Ne Tema nexuuu. Bonpocekl, oTpadarbiBaeMble Ha YuebHo-
TeMbl | YaCOB |JIEKIUH JIEKIIUH MeTOo/In4YecKoe
olecrieyeHue
1 2 3 4 5
1 2 1 OcHOBHBIE  CcBeleHUs O paboTe B MareMaTH4eckoM | MynbTUMenuiHas
nakere MathCAD. Iloctpoenune rpagpuxos B MathCAD. ayuTopus
CHMBOJIbHBIE BBIYMCICHHS. SI3BIK  MPOrpaMMUPOBAHUS
MathCAD.
6. Cogep:xanne KOJUIOKBUYMOB
Bun pabot He npelycMOTpeH y4eOHbIM IIIIaHOM
7. IllepeyeHb NPAKTUYECKHUX 3AHATHI
Ne Bcero Ne TeMa npakTH4eCKOro 3aHATUA. 3aJaHUs1, BOIIPOCHI, YueoHo-
TeMbl | YacOB (3aHATHA oTpadaTbiBaeMble HA MPAKTHYECKOM 3aHATHH MeTO/In4YecKoe
ob0ecrnieyeHue
1 2 3 4 5
1 2 1 OcHoBel pabotsl B MathCAD. Crnennanusupona
Marpuunbie Beraucienus B MathCAD HHBIN
KOMITbIOTEPHBIN
KJ1acc
1 1 2 [TocTpoeHne ABYMEpPHBIX M TPEXMEPHBIX IPa(UKOB B Crnennanusupona
MathCAD. HHBIH
CumBosnbHbie Berancienus B MathCAD. KOMITbIOTEPHBIN
KJ1acc
1 1 3 [TporpammupoBanue B MathCAD. UuatepnonupoBanue. | CnenuanusupoBa
DKCTpanoJupoBaHUE. HHBIN
KOMITbIOTEPHBIN




KJ1acc
2 2 4 Cnenmam3upoBa
Pemenne nenunelinbix ypasHenuii B MathCAD. HHBIN
I'paduueckoe oraeneHne KOpHEH ypaBHEHUS. KOMIIbIOTEPHBII
YTouHEeHUE KOpHEH METO0M OUCEKITUH. KJacc
VYTo4yHEeHue KOpHEH METO1aMu KacaTelbHbIX U
MOCJIEIOBATEIbHBIX UTEPALIUH.
2 2 5 Pemenue cucrem nuHelHbIX ypaBHeHuil. Haxoxaenne | Cnenuanusuposa
KOpHeil cuctemsl MeTosiamu ['aycca, Kpamepa. HHBIN
Pemenne cucreM HenMHENHBIX ypaBHeHU. Haxoxkaenue | KOMIIbIOTEPHBIN
KOpHe# cucremsl MeTo1oM HeroToHa. KJ1acc
8. Ilepeuyensb 1adopaTOpPHBIX padoT
Bun pabot He npeyCMOTpeH y4eOHBIM TUIAHOM
9. 3aaHus AJ51 CAMOCTOSITEIbHON PadoThI CTYIEHTOB
Ne Bcero 3aganus, BONpockl, 1JI CAMOCTOSTEIHLHOI0 U3y4YeHHs YuebHo-
TEMBbI Yacos (3apanmus) METOaNYecKoe
obecneyeHue
1 2 3 4
1 12 Brrunciienue onpeseneHHbIX HHTETPaloB MeTo10M MoHTe- 3JIEKTPOHHO-
Kapno OubIMoTeYHAS
crcremMa
2 10 Pemenue anredpanyeckux ypaBHeHHM. OyHKIMs polyroots JEKTPOHHO-
O6ubnuoreyHas
crcremMa
2 10 Mertobl penieHust CUCTEM JIMHEHHBIX YPaBHEHUN: METOA 3JIEKTPOHHO-
IIPOCTOM UTEpALUU O6ubamoreyHast
crcremMa
2 10 MeTonbl pelIeHHs] CUCTEM JIMHEWHBIX YPABHEHUN: METO/ 3JIEKTPOHHO-
3eiinens onoIuoTeyHast
crcremMa
3 10 MeTobl perieHust CUCTEM HEJIMHEHHBIX YPaBHEHUN: METO/ 3JIEKTPOHHO-
IIPOCTOM UTEPALIUU O6ubauoreyHast
crcreMa
3 10 Mertoab! pemeHust 1uddepeHIanbHbIX YpaBHEHUNA: METO AJIEKTPOHHO-
[Iukapa O6ubauoreyHast
crcremMa

9. PacuerHo-rpaduyeckas padora
Bun pabot He penycCMOTpeH y4eOHbBIM TUTAHOM

11. KypcoBas paGora
Bun pabot He mpeaycMOTpeH yueOHbIM TUTaHOM

12. KypcoBoii npoekT
Bun pabot He nperycMOTpEH yueOHBIM IUIAHOM




13. ®ona ouEeHOYHBIX CPEICTB A5 MPOBEIAEHHS IPOMEKYTOYHOM aTTecTalUu
00y4arIuxcs Mo JUCUMILIMHE (MOIYJIIO)

B xone u3ydeHus: TUCHMIUIMHBI CTYJICHT JOJHKEH KOHCIEKTHUPOBAThH JIEKIUU U
KpaTKU{ KOHCIIEKT MaTepHUaIOB U3YYEHHBIX JIUTEPATYpPHBIX U NHTEpHET—MCTOUHHUKOB.

[lo BbIMONHEHHBIM  JAOOpPATOpPHBIM  paboTaM  OGOPMIISIOTCA  OTYETHI,
noJIeXkaIIe 3amuTe. 3anmTa KakIoi 1abopaTopHOi pabOThl OCYIIECTBIISIETCS MEepe]
BBITIOJTHEHUEM MOCJEAYIOMIEH. [IponyuieHHbie nabopaTopHbIe paboThI
OTpabaThIBAIOTCA B KOHIIE CEMECTPa B JOTIOJHUTEIHLHOE BPEMSI.

HeBblnonHeHHbIE KOHTPOJIbHBIE PAOOTHI BBIMOJHSIOTCS B KOHIIE CEMECTpa B
JOTIONHUTENbHOE Bpemsi. Jlisi CTUMyNIHUpOBaHUS M CUCTEMATH3AlMK  y4eOHOM
JEATEIIbHOCTH CTYJICHTOB YCTaHABINBAETCSI CUCTEMA PEUTHUHTOBBIX OLIEHOK.

O0pa3ubl KOHTPOJIBHBIX PadoT

KontposnbHas pabota o nucuuruinie «lIpukiaaHbie KOMIbIOTEPHBIE TPOTrPAMMBDY
MIPOBOJIUTCS IO CJICTYIOITIM TEMaM:
«OcHoBbl paboTel B MathCAD» (Tema No2).

«Hucnennsie Metoasl B MathCADy (Tema Ne3).

IIpumepHBI BADHAHT KOHTPOJILHOK padoThl Nel mo Teme

«OcHoBbl paboTel B MathCAD»

1. Onpexennte pynxumio f (X) = X + 2
p by () 206 —6)"

2. Tloctpotite Tabmuiy 3HadeHuil pynkuuu f(X) npu Xe[-6; 6] ¢ marom 0.6.

3. Omnpenenute KOOPAUHATHI TOUEK TMepeceueHust rpadrka ¢ 0Chlo abCIucc.

4. Haiinute nepByto ¥ BTopyto npousBoaHbie Gpynkimu f(X).IToctpoiite rpaduku
¢dynkuuu f(X), mepBoii ¥ BTOpOl MPOU3BOIHBIX HA OJTHOM YEPTEKE.

5. Omnpenenure s3xkcTpemMmyMbl GyHKIHH f(X), BBIYUCIUB HYJIH €€ IIepBOH MPOU3BO/I-
HOM.

6. Cosnaiite matpuiry N pa3MepHOCTBIO 5X5, 3JIEeMEHThI KOTOPOI 3aBUCSAT OT (yHK-

wm  f2(X,y) = f(x)(5y +3).



10.

Cozpnaiite BekTop C, paBHbII TpeTbeMy cToa01y MaTtpuliel N, u Bektop D, pas-
HBII1 4eTBepTOil cTpoke MaTpuubl N.

Bpruncnure MUHUMAaNbHBIA, MAaKCUMAJIBHBIN JIEMEHTHI MaccuBa N U cpeaHee
3Ha4Y€HUE AIEMEHTOB MaccuBa N. BrinosinuTe coptupoBKy Bektopa C no
BO3pacTaHulo, a Bektopa D — 1o yObIBaHHUIO.

[Tonyuute matpuity G o0benunenueM Marpuilsl N u Bektopa C u marpuity F

o0benuHenneM Matpuisl N u Bektopa DT.

IIpuMepHBbIH BAPHAHT KOHTPOJIbHOM padoThl Ne2 mo Teme

«Yucnenusie Metoasl B MathCAD»

Jnsa ypaBHEeHUS 5(;05(3, /X — 2): O BbINONHMTE OTAENEHNE BCEX €I0  KOp
Hen Ha oTpeske [-15;15] rpachmnyecknm cnocobom.

PewuTe ypaBHeHue 5(;03(&/ X—2 )=0 meTogamu NOJIOBUHHOIO AeneHuns
N CEKYLLIMX C NCNOMb30BaHMEM BCTPOEHHbIX byHKuun MathCAD.

[2x1+2x2 + 3x3 + 4x4 =1
|

- . |4x1+3x2+2x3+x4=2
Pewute CcUcCTemMy JIMHEUNHDbIX YypaBHEHUN {

|2x1+ 3X2 +2x3+2x4 =3
|2X1+4x2 +3x3+ 2x4 =1

C MCNONb30BaHMEM BCTPOEHHbIX byHKUnn MathCAD.
2

r£15x Jy

s cucTeMbl HENMMHEWHBIX YPAaBHEHUN a0 x
]

nocTpoiite rpaduKu

et Oy

(GYHKIUH, CTOSIIIMX B JIEBBIX YaCTSIX YPaBHEHUH U ONpeenuTe NpUOIIKEHHbIE
3HAQ4YEHMSI KOPHEW CHCTEMBI. YTOUHUTE MOJYUYECHHBIE 3HAUYEHUS C UCIIOIb30BAaHUEM

BcTpoeHHbIX cpenctB MathCAD.
Pemure quddepeHnnaibHoe ypaBHEHUE y'=3x* +0.1xy B 100 Toukax
WHTerpupoBaHus Ha nHtepsane [0, 1] npy 3agaHHOM Ha4yanbHOM YCrOBUK

Y(X,) =0,2 ¢ ucnonbsosaHmem metopa PyHre-KyTta yetsepToro

nopsiaka ¢ MKCMPOBaHHbLIM LLIAroM.



Bonpocsl qi1# 3auera
1. Beiuucnenue norpemHocTen.
2. OcHoBsl pabotsl B MathCAD.
3. Marpuunsie Beruucienus B MathCAD.
4. IToctpoeHne ABYMEpHBIX U TpexMmepHbIX rpapukoB B MathCAD.
5.CumBonbHBIe BeranciaeHus B MathCAD.
6. [IporpammupoBanue B MathCAD.
7. UaTepnonupoBaHue. DKCTPANOIMPOBAHHUE.
8. Iuddepennuporanue B MathCAD. MccnenoBanue GyHKIIHiA.

9. UYucnennoe wunrerpupoBanue B MathCAD. Beluncienue  ompeneineHHOro U
HEONPEIEIEHHOTO HMHTerpana 3aJaHHoi (yHKuuH. YHCIEHHOE HHTETPUPOBAHUE METOJaMU
JIEBBIX U MPABbIX MPAMOYTOJIBHUKOB, METOJOM CPEAHUX, METOAOM CUMIICOHA.

10. Pemenune Henuuelnsix ypaBHeHuid B MathCAD. ['paduueckoe otneneHue kopHei
ypaBHEHHUS. Y TOUHEHHE KOPHEH METOI0M OMCEKITHH.

11. Pemenune HenuuelHbix ypaBHeHudi B MathCAD. VYrTouHnenue KopHel MeTogamMu
KacaTeJIbHbIX U MOCJIE0BATENIbHBIX UTEPALIUIL.

12. Pemienue cuctem JIMHEWHBIX ypaBHeHUU. Haxoxnenue kopHeii cucteMsl metoaamu ["aycca,
Kpamepa.

13. PemeHue cucteM HEIMHEHHBIX ypaBHeHUH. HaxokleHue KOpHEH CHUCTEMBI METOJIOM
Herotona.

14. O6pa3oBaTe/ibHbI€ TEXHOJOTHH

B cootBerctBun ¢ tpeboBanusmu PI'OC BO mno HampaBieHHIO MOATOTOBKH IO
muciuminie b.1.3.4.1 «[IpuknagHpie KOMIIBIOTEPHBIE TPOIPaMMBbI» peaanu3alns KOMIETEHTHOTO
NOJX0/1a TpeAyCMaTpUBaeT IIMPOKOE HCIOIb30BaHUE B YYEOHOM IMIpolecce AaKTHUBHBIX U
MHTEPaKTUBHBIX (hopM mpoBeneHus 3auaTuil (30% ot oObeMa ayAUTOPHBIX 3aHATUN — HE MEHEee
10 yacoB) ¢ 1enpo HOpPMUPOBAHMS U PA3BUTHUS MPO(PECCHOHANBHBIX HABBIKOB 00YYaIOLIHXCS.

Bo Bpemsi neKIIMOHHBIX 3aHSATUH BO3MOXKHO MCIIOJIB30BaHUE CIANI0B, pa3pabaThiBaeMbIX
IIpenoaaBaTesIMU, YATAIOIUMH TUCHUIUINHY.

CryaenTsl, u3ydaromue IUCHUAIUIMHY «lIpuKkiagHple KOMIIBIOTEPHBIE MPOrPAMMBDY,
Y4YacTBYIOT B Hay4HO-HCCIIEZOBATENBCKOM padoTe, BHICTYNAIOT € J0KJIaJaMH Ha KOH(EpEeHIUIX
Pa3IMYHOTO YPOBHS, YUAaCTBYIOT B HAIMCAHUU CTaTeH ¢ mpenoaaBaTensiMu Kadeapol.

[IpumeHsiemMble  WHTEpaKTUBHBIE  METOJbI:  OOpaTHas  CBsA3b, IPE3EHTALUU C
WCIIOJIb30BAHUEM PA3JIMYHBIX BCIIOMOTAaTENIbHBIX CPEJCTB: JTOCKH, BHJIEO, CIAWJIOB, U T.I., C
HOCJEIYIONNM 00CYKICHUEM MaTepHAaIIOB.

15. IlepeyeHb y4eOHO-MeTOAUYECKOI0 OOecrevyeH sl s 00yHA X CH
M0 JUCHHUILINHE

OcHoBHas JiuTEpaTypa:

1. Jlamumx M.IL., Parynuaa M.U., Xennep E.K. UncneHHsle MeTobl: yued. mocodue s
CTyA. BeIcI. yueb. 3aBeaeHuil. — M.: M3narensckuii neHTp «Axagemusy», 2007. — 384 c.

2. Makapos E.I'. Mathcad: Yue6musrii kypc (+CD). — CII6.: ITutep, 2009. — 384
C.: WL



3. OuxoB B.®. Mathcad 14 nns cTyqeHTOB, HHKEHEPOB U KOHCTPYKTOPOB. —
CII6.: BXB-ITerepoypr, 2007. — 368 c.: ui.

4. Oxopsun B.A. [lpuknagnas maremaruka B cucteme MATHCAD: Vue6roe nocobue. 2-¢
u3a. uctp. u pon. — CI16.: U3gatenbctBo «Jlanby, 2008. — 352 c.: ni.

5. Kynpsasues E.M. Mathcad 11. [DnekTpoHHBI pecypc]: NpakTHYECKOE PyKOBOICTBO. /
Kynpssues E.M. JIMK IIpecc.- M.: 2007.-592 c.

6. Aunekcees A.Il. Mathcad 8—12 ju1st cTyneHTOB. [DNeKTpOHHBIH pecypc]: yuebHOe
nocobue. / AnekceeB A.Il. COJIOH-TTPECC.- M.: 2005.- 632 c.

JlonoJIHUTeIbHAS JTUTepaTypa:

7. Typckuii JI.A., Typ6una E.C. Beruncnenns B Mathcad 12. — CIIG.: Ilurep, 2006. — 544

C.: WL

8. Makapos E.I'. Umxkenepnslie pacuetsl B Mathcad. Yue6nsiii xype. — CII6.: ITurep, 2005.
— 448 c.: un.

9. Iluc A.M., CmmBuna H.A. Mathcad 2000: Matemaruueckuii NPaKTUKYyM IS
SKOHOMHCTOB U HHXKEHEpOB: YueOHoe mocobue st By3oB. — M.: DuHAHCH H

cratuctuka, 2000. — 656 c.: ui.

10.ITonosko A.M., l'annues U.B. Mathcad mis crynenta. — CII6.: BXB- IlerepOypr, 2006.
—336 c.: ni.

11.Topmnes C.B. Benenkosa W.B. Yucnennsle metonsl Ha 6aze Mathcad. —CII6.: BXB-
[TerepOypr, 2005. — 464 c.: un.

12.Pakutun B.W. PykoBoAcTBO MO MeToAaM BhiuMCieHM M npunoxkenus MATHCAD.
[DnexkTpoHHBIN pecypc]: ydueOHoe mocobue / Pakutun B.M. . — M.: ®USMATIIUT,
2005. — 264 c.

YuyeOHO-MeTOANYeCKast IUTepaTypa:

13.Metoauueckue ykazaHuMs 110 BBINOJHEHHMIO 1TabOpAaTOPHBIX pabOT M OpraHU3alUH
CaMOCTOSITeNIbHON paboThl MO aucHuminHe «lIpukiagHble KOMIIBIOTEPHBIE TPOTrPAMMBI»
JuTst 6aKaaBpoB HampapiieHui moaroToBku 13.03.02

«TexHoNorn4ecKkue MamuHbl U 000pyAOBaHUE» Bcex (GopM oOyueHus. ABTOpBI: AMHUPOB

J.®., Moxosa O.M. — AnbmetseBck: Tunorpadus AI'HU, 2014.

-113c.

16. MaTepuajibHO-TEXHHYECKOE O0ecreyeHue

YueOHas ayaiuTOPUA AJIs1 NIPOBEICHUS 3aHATHH JIEKIMOHHOI0 THIIA

YKOMIUIEKTOBaHA CHEIHATIM3UPOBAHHOW MEOEIbl0 M TEXHHYECKHUMH CpelCTBaMu
oOyuenus: 20 pabounx mMecT oOydarommxcs; pabodee MECTO MpPerojaBaTelis; KJIacCHas J0CKa;
MIPOEKIMOHHBIA 3KpaH; MyJIbTUMEAUNHBIN IPOEKTOP; KOMIIBIOTEDP, MOAKIIOYEHHBIN K IHTEpHET;
JIEMOHCTpallMOHHOE  00OpyJoBaHHWE U  y4eOHO-HarjsAHble TOCOOUs, OOecreynBarole
TeMaTHYECKHE WIUTIOCTPAIUH 110 pabouelt mporpaMmMe JUCHUIIINHBL.

YueOHass ayauTopusi /Ui NPOBedeHHUs 3aHATHH J1a00paTOPHOIr0 THIA, TEKYLIero
KOHTPOJISA M IPOMEKYTOYHOM aTTecTalluM, IPYNNOBBLIX M MHAUBHAYAJIbHBIX KOHCYIbTALMIA

VYKOMIIJIEKTOBaHA CHEIHATU3UPOBAHHON MeOenbl0 M TEXHUYECKUMH CpeACTBaMHU
oOyuenus: 12 cromoB, 12 crynbeB; pabouee MecTO MpenojaBaTelis; MapKepHas nocka, 12
kommetorepoB (I 3/ 8 16/ 500), monutopsr 24' BENQ, LG, Philips, kmaBuarypa, MbIIIb).
KommnbroTepsl 00beAMHEHBI B JIOKAIbHYIO CEThb C BBIXOJAOM B VHTepHeT M JOCTYynoM B
uHpopMannoHHO-00pa3oBarenbhuyo cpeny OTU (pmmman) CI'TY umenu Tarapuna FO.A.,
y4eOHO-HaTJIAIHBIE TIOCOOMs, OOECIeUMBAIOIINE TEMAaTUUECKHE WILIIOCTpAllud 10 padoueit
IporpaMMe AUCLHUIIIUHBL.
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[Iporpammuoe obGecrneuenue: Microsoft Windows 7, Microsoft Office 2010 (Word,
Excel, PowerPoint), MSDNAcademicAlliance (VisualStudio; Kopropatususie cepsepbl .NET:
WindowsServer, SQLServer, ExchangeServer, CommerceServer, BizTalkServer,
HostIntegrationServer, ApplicationCenterServer, Systems ManagementServer);  Cucrema
TPEXMECPHOI'0O MOACTIUPOBAHUA KOMHaC-3D; Cucrema ABTOMATH3UPOBAHHOI'O IIPOCKTUPOBAHUA

Mathcad; I'apant; GoogleChrome.

Pabouyto mporpamMmy cocTaBuiu: 11.¢.-M.H., Ipodeccop /Kmunaes 10.B./
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17. onoiHeHUs1 1 UI3MEHEHHSI B padodel mporpamMmme

Pabouast nmporpamMma nepecMoTpena Ha 3aceganuu kadenpst EMH

« » 201 rojaa, mpoTtokos Ne

3aB. kadempoit /A.B. SlkoBnes/

Bnecennble n3meHeHus yrBepkacHbl Ha 3acenannu Y MKH MXII
15.03.02 «TexHOMOTHYECKHE MAIIMHBI U 000PYOBAHUE)

« » 201 rosaa, nporokoa Ne
[Ipencenarens YMKH /B.H. Lenyitkun/




