OHreNbCCKUM TEXHOIOTMYECKUA HHCTUTYT ((prsnai)
(enepasbHOro rocyAapCTBEHHOTO OI0PKETHOI0 00pa30BaTEIbHOTO
YUpexIAeHUs BbICIIEro oopazoBanusa «CapaToOBCKHUIl TOCY1apCTBEHHBII
TEXHUYECKUI yHUBEpcUTET uMeHH ['arapuna 10.A.»

Kadenpa «Texnonorust u o000py0oBaHUE XUMHUUECKUX, HEPTETa30BbIX U MUIIEBBIX
IPOU3BOJICTBY

PABOYASA ITPOT'PAMMA
10 TUCLUILIINHE
b.1.1.26 «IIpukiiagHple KOMIIBIOTEPHBIE TPOTPAMMBD)

HaIpaBJICHUS TTOATOTOBKHU
15.03.02 «TexHonornueckue MaliiHbl 1 000Py10BaHUE)

[Tpoduins 2 «O60pynoBaHNE XUMUUECKUX M HE(TETAa30BbIX MPOU3BOICTBY»

®opMbl 00yUeHHUS: OYHAsI, OUHO-3a04HAs
O0BEM TUCLUIIINHBL:
B 3QUYETHBIX €IUHHULAX: 2 3.€.
B aKaJeMHYECKHUX YJacax: /2 aK.d.

OHrrensc 2023



Pabouass mporpamma mo mucuumiuHe b.1.1.26 «IIpuknaaHble KOMIbIOTEPHBIE
nporpaMmbl» HarpabiieHus: noarotoBku 15.03.02 «TexHonoruueckue MaildHbl MU
o0opy/noBaHHE» COCTaBJI€Ha B COOTBETCTBUU C TpeOoBaHusMU DenepanbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa BbIcmiero obOpaszoBanus 15.03.02
«TexHnonornueckue MamuHbl W 00OPYJOBaHUE», YTBEPKICHHBIM IPUKA30M
Muno6puayku Poccun No728 ot 9 aBrycra 2021 roaa.

Pabouas nporpamma

00CYKJeHAa 1 PpeKOMeHJ0BAHA K  VIBEPXKICHHIO pPENIeHHeM  Kadeapsl
«EcTecTBeHHEIE H MaTeMATHUECKHE HAyKH» OT «_20 » _HioHg 2023 r., IpOTOKOI
Ne 30.

3apenyromui Kadeapoi é.; ’/ffj_/ / Kunmna E.B. /

[Tpeacengarens YMKH/YMKC W / JleekuHa H.JL. /




1. llean 1 32724y TUCHUILIMHBI

LIGJIB npernogaBaHusd JUCHUIIIMHBI. U3YyYCHUC OCHOB pa6OTBI B MaT€MaTn4C€CKOM

ITaKECTC

MathCAD,

OCHOBHBIX IIPUCMOB

MaTeMaTHUYECKUX 3a]a4.
3aauu U3y4eHUs TUCUUIUINHBL
- (opmupoBaHue 0a30BBIX 3HAHMM O BHUAAX IPOTPAMMHOIO oOOecreyeHus,
NPUMEHSEMOI0 IPU PEIICHUH MPUKIAJHBIX MaTEMaTUUECKUX M MH)KEHEPHBIX 3ajad,
OCHOBHBIX METOJIaX PEIICHUs IPUKIIAHBIX 3a1a4 ¢ NpuMeHeHneM DBM, ucTouHuKax u
METOJIaX OMPEEIICHUS NOTPEIIHOCTEN;
- (opMUpOBaHHE HABBIKOB pabOThl ¢ MaremaTudeckum naketom MathCAD,
pelIeHrs MPUKIAJHBIX MaTeMaTHYeCKHMX W WH)XCHEPHBIX 3a7ad C HCIOJIb30BaHUEM
WHCTPYMEHTAIBHBIX POTPAMMHBIX CPE/ICTB;
- (opmupoBaHUE HABBHIKOB MCIIONIB30BAHUS WHCTPYMEHTAIBHBIX MMPOTPAMMHBIX
IPOIYKTOB AJi1 0()OPMIICHHSI OTYETOB O MPOJEIaHHOU padoTe;
- BOCIHMTaHUME HOPM OJTHKM M TpaBa W HUX COONIOACHHS TpU padore ¢

uH(popmanuen.

H MCTOAOB PCHICHUA IIPUKIIAJIHBIX

2. Mecrto nucuuninnbl B ctpykrype OOII BO

JlncuurinHa

«IIpukiamHple KOMITBIOTEPHBIE MPOTPAMMBI

OTHOCHUTCA K

obs3aTenbHOM yacTu broka 1 «luciurmabl (MOTYIIH )».

3. TpeboBaHus K pe3yJibTaTaM OCBOECHUSI JUCITUTITIHHBI

N3yuenune
KOMIIETEHIINN:

OIIK-4 -
MH(OPMAIMOHHBIX

npoecCHOHANbHOM S TEIHHOCTH,;
OIIK-14 - Criocoben pa3pabaTbiBaTh aTOPUTMBI U KOMITBIOTEPHBIE POTPAMMBEI,
MPUTOJIHBIE JUISl TPAKTUYECKOTO TPUMEHEHMUSL.

JUCHUIUIMHBL ~ HalpaBJI€HO Ha  (QOPMUPOBAHUE  CIEAYIOLIUX
CrnocoOeH NOHMMATh MOPUHLIMIBL  PadOTBl  COBPEMEHHBIX
TEXHOJIOTUA W HWCHONb30BaTh WX I pEHIeHUs  3ajad

[lepedenp MIaHUPYEMBIX PE3YIHTATOB OOYYCHUS MO JAUCIUIUIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHSI 00pa30BaTEILHOMN MPOTPAMMBI.

Kox u HaumenoBanue
KOMITIETEHIINH
(pe3yapTaT OCBOCHMS)

Kox n HaumenoBanue
WHJIUKaTOpa JOCTUKEHUS
KOMITETCHITNH (COCTaBIISIONICH
KOMITCTCHIIHH)

HauMeHnoBanwue mokasarens OlleHUBaHUS
(pe3ynpTaTa 00y4eHus O TUCIUILIAHE)

OIIK-4 - Criocoben
MOHUMATh MTPUHIIUIIBI
paboThl COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHI U
UCTIONb30BaTh UX IS
pelreHus 3a1aq
pohecCHOHATBLHOM

N]1-20mk-4 3HaET ¥ TOHUMAET
MIPUHIIAITEI OPTaHU3AIUN U
CTPYKTYpPy HH(POPMAIIMOHHO-
TEXHOJIOTUYECKHUX CUCTEM,
COYETAIONINX BO3MOKHOCTHU
MMaKETOB KOMIIBIOTEPHOM
anreOpsl JUIsl MPOU3BOJICTBA
BBIYMCIICHUM U CPEN

3HATh: MIPOLIECCHI, METOJIbI IOMCKa, cOopa,
XpaHeHus1, 00pabOTKH, PeI0CTABICHNUS,
pacrpocTpaneHuss ”HPOPMAIUKA U CTIOCOOBI
peanu3aiy TakuxX MpoIecCOB U METOOB;
MH(OPMAIIMOHHBIE TEXHOJIOTHH,
CIOCOOCTBYIOIINE OPTaHU3AINH
podecCHOHATIBHOM eI TeTbHOCTH;
OCHOBBI 00€CTIeYeHUs] KOMITBIOTEPHOH U




Kox u HaumenoBanme
KOMIIETEHIINU
(pe3yabpTaT OCBOCHHUS)

Kox n HaumeHoBaHue
WHJIMKATOpa JOCTHKECHHUS
KOMIIETEHIINH (COCTaBIISIOIIEH
KOMIICTEHI[HH)

HaunMeHoBaHue moka3atesist OleHHUBAHUSI
(pe3ynbrara oOydeHuUs O TUCIUTLINHE)

JACATCIIBHOCTH

IIPOrpaMMUPOBaHUs, JIs
MaTeMaTU4eCcKoro u
KOMITBIOTEPHOTO
MOZEIIUPOBAHUS.

TEXHOJIOTMYECKOU IMOAIECPIKKHU
poQeCcCUOHATIBHOMN e TEITbHOCTH.
yMeTh: HHTETPUPOBATH COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTMH B
npoecCHOHABHYIO IeATeTbHOCTS;
obecreynBaTh COIPOBOXKICHHUE
npodeccnoHaABHOM IeATETPHOCTH
CpeACTBaMU KOMIIBIOTEPHOH U
TEXHOJIOTUIECKOM MOIICPIKKH:

BBIOMPATh U UCMOJIb30BAaTh COBPEMEHHBIE
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIE 1
UHTEJUIEKTyaJIbHbIE TEXHOJIOTUH,
MHCTPYMEHTAJIBHBIE CPEJIbl, IPOTPAMMHO-
TEXHUYECKHE TIIATPOPMBI U IIPOrpaMMHBIE
CpeACTBa, B TOM YHCJIE OTEUYECTBEHHOTO
IPOM3BOJICTBA, UCTIOIb3YEMbIE JUIS
peteHus 3a1a4 IpopecCuOHaTbHON
NeSITeNbHOCTH;

BJIa/1eTh: CII0OCOOAMU ITOTIOTHEHUS
npodeccnoHaIbHBIX 3HAaHUHM HAa OCHOBE
WCTIOJH30BAHUS OPUTUHAIBHBIX
UCTOYHUKOB, B TOM YHCJI€ IEKTPOHHBIX, U3
pa3HbIX o0JacTeil o0Iel, MaTeMaTH4eCKOM
U Ipo(heCcCUOHANBHOM KYIbTYpHI;
HaBBIKAMHU Pa0OTHI C JISKAIIMMH B OCHOBE
UT-pewmennii no ananuzy, o0paboTke u
yIIpaBJICHUS TaHHBIMH; HABBIKAMH
npumeHnenus cpencts UKT B
npo¢eCCuOHAIBHON IeATETLHOCTH, TO €CTh
TEXHOJIOTUSIMH: 00pabOTKH TEKCTOBOI
nHpopmanuu (TEKCTOBBIE pEAAKTOPHI,
TEKCTOBBIE MTPOLIECCOPHI),

00paboTKK 4rcIoBOW HHGOpMaIIUU
(TabIMYHbIE MTPOLECCOPHI, CPEbI
MIPOrpaMMHUPOBAHHUS),

00pabOTKHU U MpecTaBlIeHus rpaduyecKkoit
nHpopmannu (rpadpudeckue npoueccopsl 1
penaKkTopsl, IPOrpaMMbl 00pabOTKH
BEKTOPHOU rpadvKH); UHTETPUPOBAHHBIE
o(HCHBIE TEXHOJIOTHH CO3JIaHUS U
00pabOTKN MaHHBIX (MMIIOPT U SKCIOPT
TaOJMYHBIX TAHHBIX, MATEMaTUYECKHE U
MpOrpamMMHBIE CpeACcTBa, oHNaH 1UT-
CepBUCHI 0OPAOOTKU JTaHHBIX.

OIIK-14 - Cnocoben
pa3pabaTbIBaTh
aJITOPUTMBI U
KOMITBIOTCPHBIC
pOrpaMMBl,

N/1-1lomnk-14 Bnageer
arrapaToM MaTeMaTu4ecKoun
JIOTUKH U METOAAMHU
IIPOLIEIYPHOTO
IIPOrPaMMUPOBAHHUS IS

3HATh: OCHOBHBIC aJITOPUTMHUYECKHUE
KOHCTPYKIHH, UCITOJIB3YCMBIC IJId
dhopmanmzanuu 3a1a4 npodeccuoHaIbHON
ACATCIIbBHOCTH, CHUHTAKCHUC UCIOJIB3YCMbIX
SI3BIKOB NPOTPAMMHPOBAHHUST BBICOKOTO




Kox u HaumenoBanme
KOMIIETEHIINU
(pe3yabpTaT OCBOCHHUS)

Kox n HaumeHoBaHue
WHJIMKATOpa JOCTHKECHHUS
KOMIIETEHIINH (COCTaBIISIOIIEH
KOMIICTEHI[HH)

HaunMeHoBaHue moka3atesist OleHHUBAHUSI
(pe3ynbrara oOydeHuUs O TUCIUTLINHE)

MIPUTOAHBIE IS
MPAKTUYECKOTO
MIPUMEHEHUS.

CTPYKTYPUPOBAHUS 3a1a49H /10
OJI0YHOTO YPOBHSI C
(dbopManr30BaHHBIM
MaTeMaTHYECKUM ONHCAHUEM
U IIPOIPAMMHBIM KOJIOM.

ypOoBHS, HHTEphENC U PYHKIIMOHATHHBIE
BO3MO>KHOCTH CHCTEM MPOTrpaMMHUPOBAHUS
Y TIAKETOB BBIYMCIUTEIHHOTO
MOJICTTUPOBAHHUSI.

yMeTb: KOMOWHUPOBATh OCHOBHBIC
QITOPUTMUYECKHE KOHCTPYKIIMH IS
pa3pabOTKU AITOPUTMOB PEILICHHS
KOHEYHOH 3314y C UCII0JIb30BAaHUEM
IPOTPAMMHBIX CPEJICTB, IIOCTABIISIEMBIX
MaKeTaMu MPUKIATHBIX KOMITBIOTEPHBIX
Iporpamm, a Takxke JJs pa3paboTKu
ABTOHOMHBIX IIPOrPAMMHBIX KOMILIEKCOB.
BJa/leTh: MaTeMaTHIECKUMHU METOIaMHU
JUISL alITOPUTMU3AIIH

3a/1a4 MpodecCHOHATBHON IeSATEIHbHOCTH;
TEXHOJOTHSIMH MPOLIETyPHOTO U 0OBEKTHO-
OPHEHTHUPOBAHHOTO MIPOTPAMMHUPOBAHNS;
IPOrpaMMHBIMH CPEJICTBAMU BCTPOEHHBIX
Ooubmorexk (yHKIMIA U IPOLEAYP
MaTeMaTHYECKUX MaKeTOB MOJIETUPOBaHUS
1 KOMIIBIOTEPHOH alreOphl.

METO/IaMH peaJIn3alliy aJrOPUTMOB C
WCTIOJIh30BAHUEM

IIPOTPaMMHBIX CpeacTB OHanH-UT-
CEpPBHUCOB.




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HO# padoThI

ounasn popma odyuenusn

aK. 4acoB
Bun yueGHO nesTenbHOCTH Beero 110 CEMECTpaM
5 cemecTp
1. AynuTopHble 3aHSTH, YaCOB BCETO, B TOM YHCIIE! 32 32
* 3aHATUSA JIEKIMOHHOI'O THIIA, 16 16
* 3aHATHUS] CEMUHAPCKOTO TUTA:
IIPaKTUYECKHUE 3aHATH 16 16

na60paT0pHLIe 3aHATHA

B TOM YHCJIE 3aHATHS B (YOpME MPAKTHIECKOM MOJIrOTOBKH

2. CamocTosTenbpHas paboTa CTYIACHTOB, BCETO 40 40

— KypcoBas padoTa (IIpOEKT) - -

— pacueTHO-Tpaduueckas pabora - -

3. [IpomexxyTouHas aTTecTaus 3a4yer
O0BeM JUCIHHIIINHEI B 3a4ETHBIX €IUHULIAX 2 2
O0bBeEM AUCHHUIUIMHEL B aKa. dacax 72 72

OUHO-3a04Has hopma odyuenHus

aK. yacoB
Bug yueOGHOI nesTenbHOCTH Beero 110 CeMeCTpaM
8 cemectp
1. AynIuTOpHBIE 3aHSTHsI, YACOB BCETO, B TOM YHCJIE: 14 14
* 3aHATHSA JIEKIIMOHHOTO THUIIA, 8 8
* 3aHSTHS CEMUHAPCKOT'0 THUIIA:
MPAKTUYECKHE 3aHSATH 6 6

71a00paTOPHBIE 3aHITHS

B TOM YMCJIC 3aHATHUA B @opMe HpaKTquCKOﬁ IMOATOTOBKH

2. CamocTosTenpHas padoTa CTYJACHTOB, BCETO 58 58

— KypcoBasi paboTa (IIpOoeKT) - -

— pacueTHO-Tpaduueckas pabora - -

3. [IpoMexyTouHas aTTecTanus 3a4eT
O0BeM OUCIUIUINHEL B 3aUETHBIX €IUHALAX 2 2
O0BeM OUCIUIIIAHEI B aKaJl. yacax 72 72

5. Conep:xxanue TMCHUILVIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3jaesiaMm) ¢
YKa3aHHEM KOJUYeCTBA AKAJIEMUYEeCKHUX YACOB U BU/IOB YUEeOHbIX 3aHATHI

5.1. Conep:xkaHue IMCUUILIMHBI

Tema 1. BBegenue B 1MCUMIIMHY
OcHoBHBIE cBeicHHS 0 paboTe B MareMatndeckoM nakere MathCAD..

Tema 2. OcnoBbl padotsl B MathCAD.
[Toctpoenue rpadukos B MathCAD.
CUMBOJIbHBIC BBIUMCIICHHS.

S3bik nporpammupoBanus MathCAD.




Tema 3. Uuciaennbie Metoabl B MathCAD.

UucneHHple METOIBI PEIIEHUS HEIMHEWUHBIX YPABHEHHUI: METO/L OuceKInH,
METOJIKACATEIbHBIX, METO/T ITOCIIEI0BATEIbHBIX UTEPALUH.
Meton "aycca, maTpuunblii MmeTon, Metol Kpamepa.
5.2. Pa3aenbl, TeMbl JUCHUIIMHBI M BHABI 3aHATHIH
ouHasn gpopma odyuenusn
Byt 3aHATHIA, BKIIFOYAs CAMOCTOSITEIILHYIO padoTy
CTYJCHTOB (B aKaj. yacax)
3aHATHS Kon
HaumenoBanue
Ne CEMHHAPCKOTO WHJIUKATOpa
paszzaena, TeMbl 3aHATHUS
/1 TUTIA / U3 HAX B | CAMOCTOSATEIbHAS | JOCTHUXKCHUS
T CIUATUTHHBI JICKIITHOHHOTO
A dbopme pabora KOMIIETEHILIUH
MPAKTUYECKOU
MIOJITOTOBKH
1 | BBeneuue B 6 6 N/I-20mk-4
JMCITUTLTHHY W/I-1onk-14
2 | OcHOBBI pa0OTHI B 6 6 20 N-20nk-4
MathCAD WUJI-1omk-14
3 | UncneHHbIe METOIBI B 4 4 20 N-20nk-4
MathCAD N/I-1lonk-14
Hroro 16 16 40
O0UHO-3a04Has hopma oOyuenHus
Bupl 3aHsTHIA, BKITIOYasi CAMOCTOSITENIBHYIO paboTy
CTY/ICHTOB (B aKaJi. yacax)
3aHATHUSA Kon
HaumenoBanue
Ne CEMHHAPCKOTO WH/IUKATOpa
paszena, TeMbl 3aHATHUS
/T TUTA / U3 HUX B | CAMOCTOSITENIbHAST | JTOCTHUKEHUS
JUCIATUTHHBI JICKITHOHHOTO
A dbopme paborta KOMTIETSHITHH
MPAaKTUYECKON
MIOJITOTOBKH
1 | BBoaHas yacthb N-2o0mik-4
2 2
N-lonk-14
2 | F'uagpoMexaHudecKre 4 5 30 N-20nk-4
POIIECCHI WJI-1onk-14
3 | OcHOBBI 2 9 28 WJ1-20rmk-4
TETUIONEPEIaUN WNI-1omk-14
Hroro 8 6 58




5.2. IlepeyeHb NPAKTHYECKHUX 3aHATHH

O0BbEM OUCUUILIUHBI
B aKaJ. 4acax

Ne | HaunmeHnoBanue paszena, OYHO-
i TeMbI THCIILTHHL HanMeHoBaH#e MTPaKTUYECKOTO 3aHATHUS OuHast Sa0UHAs
popma dbopma
oOydeHus
oOydeHus
1 | BBoanas gacte OcHoBbl paboTel B MathCAD. 6 5
Marpuunsie Beruncnenust B MathCAD
2 | 'mppomexaHuueckue [TocTpoeHue AByMEPHBIX U TPEXMEPHBIX
IIPOLIECCHI rpa¢ukos B MathCAD.
CumBonbHbie Beruucienust B MathCAD.
[TporpammupoBanue B MathCAD.
WuTepnonupoBaHue. DKCTPANoINPOBAHUE. 6 2
Pemenne HeMMHEHHBIX ypaBHEHUN B
MathCAD. I'paduyeckoe oTaencHue
KOpHEH ypaBHEHMS. Y TOUHEHUE KOPHEH
METOJIOM OMCEKIIHU.
3 | OcHoBbI Temuonepenaun | Pemenne HennHEHHBIX ypaBHEHUH B
MathCAD. YTouHeHne KOpHEH METO1aMH
KacaTeJbHBIX H MOCIIEA0BATEIHHBIX
uTepanuin.
Pemenne cucreM JTMHEHHBIX YpaBHEHUM. 4 5
HaxoxneHne KopHel CUCTEMBbI METOaMH
I'aycca, Kpamepa.
Pemenne cucteM HEMUHEHHBIX YpaBHEHHIA.
Haxosx/1eHne KopHel CUCTEMBI METOOM
HproroHa.
Hroro 16 6
5.3. IlepeveHnb 1a00paTOPHBIX padoT
Jlabopamophvie pabomwi yueOHLIM NIAHOM He NPedyCMOMPEHbl
5.4. 3apaHus ISl CaMOCTOSTEIbHOM PadoThl CTYJIEHTOB
O0BeM TUCHUITINHEI
B aKaJ. yacax
Ne HaumenoBanue paznena, 3agaHus, BONPOCHI, JJIsI OYHO-
/1 TEMBbI JUCIUILTAHBI CaMOCTOATENIbHOIO U3y4YeHUs (3a/1aHusl) oHa 3a04Has
dbopma (bopma
oOyueHus
oOyueHus
1 | lM'ampomexaHUUecKue YucnenHoe auddepeHnrpoBanmue Ha
MIPOLIECCHI OCHOBE UHTEPIOISIIMOHHON (hOPMYIIbI
Hprorona
Brruncnenue onpeieieHHbIX HHTErpaioB
MeroaoM MonTe-Kaprio 20 30

Pemenue anreOpandyeckux ypaBHCHH.
®ymnxius polyroots

MeTo/1bl pelIeHus: CUCTEM JIMHEHHBIX
YpaBHEHUI: METOJI MPOCTON UTEPALIH
MeTo/1bl pelIeHUs] CUCTEM JIMHEWHBIX




YpaBHEHHUI: MeTO]1 3eH e

2 | OcHoBBI TeruIonepenayn | MeTobl perieHust CUCTEM HeTMHEHHBIX
YPaBHEHUN: METOJ IIPOCTON UTEPALIUU
Mertoapl pemenust 1udepeHIuanbHbIX
ypaBHeHui: Meron IIukapa

20 28

40 58

6. Pacuerno-rpadguueckas padora
Pacuemmno-epagpuueckas paboma ne npedycmompena

7. KypcoBasi pabora
Kypcosas paboma ne npedycmompena

8. KypcoBoii npoekrt
Kypcosoii npoexm ne npedycmompen

9. KonTpoabHas padora

KOHTpOJIBHa}I pa60Ta BBIIIOJTHACTCA CTYACHTAMHU 34a04YHOI'O O6Y‘I€HI/IH. 3a,Z[aHI/I€
BbIAACTCA Ha YCTaHOBOLIHOﬁ CCCCHHM.

10. OueHouHble cpeAcTBAa IS NPOBEJCHUS TeEKYHIEro KOHTPOJISA U
MPOMEKYTOUYHOM aTTeCTAlUuN

OueHuBaHue  pe3yJbTaToOB  OOyYeHHS MO  JUCHUIUIMHE UM YPOBHS
c(hOPMUPOBAHHOCTH KOMITETCHIIMHN (4acTH KOMIIETCHIIUU) OCYIIECTBIISIETCS B paMKax
TEKYIIIET0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMd B COOTBETCTBUU C
DOHIOM OLIEHOYHBIX CPEJICTB.

YpoBuu ocBoenus komneteHuu OIMK-5

Crynenn ypoBHeH OTnnuuTeNnbHbIE IPU3HAKU
OCBOEHUSI KOMIIETEHIINH
[loporosbrit 3HaeT: 3HAeT U IIOHMMAeT TEOPETHYECKHH Marepual ¢
(YAOBIETBOPUTENBHBIN) HE3HAYUTENIbHBIMU MpolOeramMu

YMmeer: HecHOPMUPOBAHHOCTh  HEKOTOPBIX  MPAKTHYECKUX
YMEHHI IPU TPUMEHEHUU 3HAaHUN B KOHKPETHBIX CUTYaLHUSIX

Brnazneer: HM3KOe KauecTBO BBIMOJIHEHMsI YU€OHBIX 3alaHuil (He
BBITOJIHEHBI, JIMOO OLIEHEHbl YHUCIOM 0ajlioB, OJHM3KUM K
MUHUMaJIbHOMY); HU3KHM  ypOBEHb  MOTHBAIlMM  YUEHUS;
HEC(OPMHUPOBAHHOCTh HEKOTOPBIX NMPAKTHUECKUX HABBIKOB MPHU
MIPUMEHEHUU 3HAHUN B KOHKPETHBIX CUTYAIIUSIX

[IpoaBUHYTHIH (XOPOIIIO) 3HaET: 3HAeT U TOHUMAET TEOPETUUYECKUI MaTepuall IOCTATOYHO
TMOJIHO, 03 TPOOeIoB

YmMmeer:  HemoctarouHas — C(OPMHUPOBAHHOCTh  HEKOTOPBIX
MIPAaKTUYECKUX YMEHHUU MPU NPUMEHEHUM 3HAHUM B KOHKPETHBIX
CUTYaIUsIX




Brnageer:  moctaTouHoe — KadyecTBO  BBINOJHEHHMS — BCEX
MIPEelyCMOTPEHHBIX MPOTrpaMMOii 00yueHUs y4eOHbIX 3a/laHuil (HU
OJTHOTO W3 HHX HE OICHCHO MHUHHMAIILHBIM YHUCIOM O0aslioB,
HEKOTOpBIE BHJIbI 33/IaHUN BBHITIOJHEHBI C OLIMOKaMM); CPEAHMIA
yYpOBEHb MOTHBAILIMU YUCHUST; HEAOCTATOUHAs CPOPMUPOBAHHOCTD
HEKOTOPBIX MPAKTUYECKUX HABBIKOB MPU MPUMEHEHHM 3HAHUN B
KOHKPETHBIX CHTYaITHSIX

BrICOKMiT (OTIMYHO) 3HaeT: 3HAeT U MOHUMACT TEOPETUYECKHU MaTepHal B IOJHOM
o0beme, 6e3 mpobenoB

YMmeer: cHOpPMHPOBAHHOCTH  HEOOXOIUMBIX  MPAKTUICCKUX
YMEHUH IPU IPUMEHEHUH 3HAaHUN B KOHKPETHBIX CUTYALMIX

Brnapeer: BBICOKOE Ka4eCcTBO BBITIOJTHEHUS BCEX
NPEAYCMOTPEHHBIX TIPOrpaMMoii OOydeHHs y4eOHBIX 3alaHHi
(oueHeHsl yuciaoM OamioB, OJIM3KMM K MaKCUMaJbHOMY);
BBICOKHI YPOBEHb MOTHBALMK Yy4YeHUS; C(HOPMHPOBAHHOCTH
HEOOXOJUMBIX MPAKTUYECKUX HABBIKOB IMPU MPUMEHEHUU 3HAHUHN
B KOHKPETHBIX CHUTYalUsIX

OOpasipl KOHTPOJIBHBIX 33JaHUI

[IpuMepHBII BApUAHT KOHTPOJBHOTO 3a1aHust Nel o

Teme «OcHOBBI paboThl B MathCAD»

1. Omnpenenure pynkuo f (X) 2(3X—g)22
X -

2. Tloctpotite Tabnuity 3HadeHuit ¢pynkuuu f(X) mpu X[1[-6; 6] ¢ mrarom 0.6.

3. Ompeaenute KOOPAUHATHI TOUYEK MepecedeHUs rpaduka ¢ 0ChIO a0CIHCC.

4. HaiiguTe nepByio ¥ BTOpyro npousBoaHbie Gyrkiuu f(X).IlocTpoiite rpaduku
¢dyukuuu f(X), mepBoii ¥ BTOpo# MPOU3BOAHBIX Ha OJTHOM YEPTEKE.

5. Omnpenenure s3xcTpemymbl QyHKIHH f(X), BEBIYUCINB HYIIH ee TIepBOi
MIPOU3BOJHOM.

Cozpaiite Mmatpuily N pasMepHOCTBIO 5X5, 3JIEMEHTBI KOTOPOM 3aBUCST OT
byHKIIAN

f2(x,y) f(X)(5y-3).
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Cozpnaiite BekTop C, paBHbIi TpeTheMy cToa01y MaTpuliel N, u Bektop D,
paBHBII 4eTBEpTOM cTpoke MaTpuubl N.

Bpruncnure MUHUMAaNbHBIA, MAaKCUMAJIBHBIN JIEMEHTHI MaccuBa N U cpeaHee
3Ha4Y€HUE AIEMEHTOB MaccuBa N. BreinosiauTe coptrpoBKy 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.



Bomnpoce! aiis 3auera
1. BerunciieHne norpentHoCcTe.
2. OcHoBbl pabotel B MathCAD.
3. Matpuunsie Beruncienus B MathCAD.
4. [locTpoeHne ABYMEpPHBIX M TpexMmepHbIX TpadukoB B MathCAD.
5.CumBosnbHbIe Beruncienust B MathCAD.
6. [IporpammupoBanue B MathCAD.
7. aTepnonvpoBanue. DKCTPANOIUPOBAHHUE.
8. Muddepenumporanue B MathCAD. UccnenoBanue GyHKIUI.

9. Yucnennoe wunrerpupoBanue B MathCAD. Brluuciaenue ornpeaeneHHOro u
HEOMpEACICHHOTO HHTerpana 3ajdaHHON (yHKuuU. YUYucieHHOE HHTErpUpPOBAHUE
METOIAMHU JIEBBIX M IIPABBIX MNPSIMOYTOJBHUKOB, METOJOM CPEIHUX, METOAOM
CumricoHa.

10. Pemenune nenuuelnbix ypaBHeHMil B MathCAD. I'paduueckoe otnenenue
KOpHEH ypaBHEHHUs. Y TOUHEHHE KOPHEW METO0M OUCEKIIHH.

11. Pemenune Henuuelnbix ypaBHeHuit B MathCAD. YTouHnenue kopHeil MeTogamMu
KacaTeIbHBIX U MOCIEI0BATEIbHBIX UTEPAIUH.

12. PemeHne cucrteM JIMHEWHBIX YypaBHEHUM. HaxokneHne KOpHEW CHCTEMBI
meronamu ["aycca, Kpamepa.

13. Pemienne cucteM HEIUHENHBIX ypaBHEeHHMI. HaxokneHue KOpHEMl CUuCTEMBbI
MeTo10M HeroToHa.

11. YuyeOHO-MeTOAMYECKOE 0O0ecneyeHue JUCIUIIIMHBI

11.1 PekomeHayemasi JuTepaTypa

1. bospmmaoB, M. I'. BbrumciuTenbHbie METOABI alreOphl W aHaIM3a !
yaeoHoe nocobue / M. I'. bosipmmHoB. — CapatoB : By3zoBckoe oopazoBanue, 2020.
— 225 ¢. — ISBN 978-5-4487-0687-5. — TekcT : 3IEeKTPOHHBIN // DIEKTPOHHO-
OubMoTeUHast cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/93065.html (mata oOpamenus: 06.04.2021). — Pexum
JOCTYyTIA: JJIsl aBTOPU3HP. MOJIb30BATENECH.

2. Kynuos, I1. B. DnemenTapnas BeiuuciautenbHas gusnka. KomnbrorepHas
0o0paboTKa [aHHBIX Ha MPAKTHUYECKUX U JAO0OpaTOPHBIX 3aHATHSX : Y4deOHOe
nocooue / II. B. Kymmos, A. B. KynmoBa. — CapartoB : CapaToBcKuii
rocyJapCcTBeHHbIN TexHuueckuii ynupepcuteT umeHu FO.A. I'arapuna, ObC ACB,
2015. — 36 c. — ISBN 978-5-7433-2880-2. — Tekct : SAEKTpOHHBIA //
OnextpoHHo-OmOmoTeunas cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/76536.html (mata ob6pamenus: 06.04.2021). — Pexum
JOCTYyIA: JUIsl aBTOPU3HP. MOJIb30BATENEH.



http://www.iprbookshop.ru/93065.html
http://www.iprbookshop.ru/76536.html
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3. Tpommna, I'. B. Yucnennsie pacuetsl B cpene MatlLab : yuebnoe mocobue
/ T. B. Tpommna. — HoBocubupck : HoBocubupckuii rocynapcTBEHHBIN
TexHuueckui yaupepcutet, 2020. — 72 ¢. — ISBN 978-5-7782-4092-6. — Texkcr :
ANIEKTPOHHBIN // DnexkTpoHHO-OmOMmoTeyHas cuctema [PR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/99243.html (mara oOpamenus: 06.04.2021). —
Pexum nocrymna: mia apropusup. [lomp3zoBarenein

4. T'apudpymmua, M. @. UYuciaeHHble METOAbl  HUHTETPUPOBAHUSA

nuddepennnanbapix ypaBHenuit / M. ®@. INapudymma. — Mocksa : TexHocdepa,
2020. — 192 c. — ISBN 978-5-94836-597-8. — Tekcr : aneKTpoHHBIN //
OnekTpoHHO-OmOnMnoreunas cucrema I[PR BOOKS : [caiit] — URL:

http://www.iprbookshop.ru/99103.html (mata o6pamenus: 06.04.2021). — Pexum
nocryna: 1 apropusup. [lone3oBareneit

5. Tpodumosn, B. K. Jluddepennmansuoe ucuuciaeHue : yuebHoe nocooue /
B. K. Tpopumosn, B. U. Arynpauk. — 2-¢ m3a. — HoBocubupck : Cubupckuii
TOCY/IapCTBEHHBI YHUBEPCUTET TeIEKOMMYHUKaIMi u nadopmaruku, 2019. — 210

Cc. — ISBN 2227-8397. — TekcT : 31EeKTpOHHBIN // DIEKTPOHHO-OMOINOTEUHAS
cucrema IPR BOOKS : [caiir]. — URL: http://www.iprbookshop.ru/102114.html
(mara oOpamenus: 06.04.2021). — Pexum pgoctyma: [jsi  aBTOPHU3HUP.
[Tonp3oBarenen

6. 3eixoB, C. B. BBeaenwe B Teopuro mnporpammupoBanusa. OOBEKTHO-
OpUEHTUPOBaHHBINM ToaxoAa : ydueOHoe mocodme / C. B. 3pikoB. — 3-¢ m3g. —

Mocksa : UnrtepHer-YuuBepcutrer Mubopmarnuonnsix Texnonoruit (MHTYUT),
A#t Ilm Ap Menma, 2021. — 187 c. — ISBN 978-5-4497-0926-4. — Texkcr :
ANEKTPOHHBIN // DnexkTpoHHO-OmOmmMoreynass cuctema [IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/102007.html (mata oOpamenus: 06.04.2021). —
Pexxum noctyna: i aBTOpU3Up. MoJib3oBaTene

7. Knunaes, FO. B. MeTonbl 1 TEXHOJOTUU KOMITBIOTEPHBIX BBIUYHCICHUN B
MaTeMaTHYeCKOM  MOJEeNMpOBaHUM:  yueOd. mocobue Mo  JUCIUIUIMHE
"BerunciautenbHas matemaTuka' aiis cTyAeHTOB HampaBieHus "Mudopmatuka u
BBIYHMCIIUTENbHAS TexHUKa" U crell. "[IporpammHoe obecrnieueHrne BhIYHCIUTEIBLHOM
TEXHUKU U aBTOMATHU3UPOBAHHBIX cucTeM" Bcex Gopm obydenus / 10. B. Knunaes,
. B. Tepun ; , CaparoBckuii roc. TexH. yH-T. - Caparos : CI'TY, 2010. - 208 c. :
ui. ; 21 cm. - bubamorp.: ¢. 150-151 (28 na3s.). - ISBN 978-5-7433-2216-9

DK3eMIUIsipbl Beero: 41

8. TIIucemennsbiit JI. T. KoHcIekT JeKIuii 1Mo BBICIICH MaTeMaTuke : B 2 4. /
H. T. Ilucemennsiif. - 9-¢ u3a. - M. : Aiipuc-lIIpecc, 2013 - . - (Beicmee
oOpazoBanue). - ISBN 978-5-8112-4000-5. Y. 2. - 2013. - 256 c. : uin. ; 24 cMm. -
ISBN 978-5-8112-5095-0

DK3eMIUISIPBI BCETO: §

9. Moateio3 [I., ®unk K. Yucnennsie metoasl. Mcnonp3oBanue MATLAB..:
N "Bunbsamc",2001. 720c.
URL:http://techn.sstu. ru/neW/Sub|ectFGOS/InsertStatlstlka aspx?ldResurs=22788&
rashirenie=rar (mara oopamenus: 06.04.2021).. Pexum moctyma: JUisi aBTOPH3HP.
[Tonp3oBareneu



http://www.iprbookshop.ru/99243.html
http://www.iprbookshop.ru/99103.html
http://www.iprbookshop.ru/102114.html
http://www.iprbookshop.ru/102007.html
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=22788&rashirenie=rar
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=22788&rashirenie=rar
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11.2. Ilepuoguyeckue U3IaHUs
He ncnonp3yrores

11.3. HopmaTuBHO-NIpaBOBbIE€ AKTHI H HHbIE IPABOBbIE JOKYMEHTbI
He ucnons3yrorcs

11.4 TlepeyeHb 3JIEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB

1. VYyeOGHo-meTonnueckue wmaTepuaiabl 1o auciuiimHe «lIporecchl u
amnrmapaTtbl He(Tera3oBbIX MPOU3BOACTB» (JIEKTPOHHBIM 00pa3oBaTEIbHBIN pecypc
pasmemieH B MOC OTU (bumman) CI'TY umenu [Narapuna FHO.A.

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1346

2. Caiit OTU (bumman) CI'TY umenu [arapuna FO.A. http://techn.sstu.ru/

11.5 DneKTpOHHO-0UOINOTEYHbIE CHCTEMBI
1. «3BbC IPRbooksy,

2. «9bC elibrary»

3. OBbC «KOHCVIJIbTAHT CTYZAEHTA»

11.6 Pecypcnl HH(POPMANMOHHO-TEJIeKOMMYHHUKAIIMOHHOM ceTH
«AHTepHeT»

1. http://elibrary.ru / Hayunas sjekTpoHHas OMOIHOTEKA

2. http://www.iprbookshop.ru / DnekrponHas OubnIHOTeYHass cHCTEMa
IPRbooks

3. http://lib.sstu.ru/ HayuHo-texuuueckas Oudamoreka CI'TY wumMmeHn
["arapuna 10.A.

4. https://www.edu.ru / «Poccuiickoe oOpa3zoBaHue» - GeIepabHbIN MOPTa

5. http://www.runnet.ru / ®enepaibHas YHHUBEPCUTETCKas KOMIIbIOTEpPHASI
cetb Poccnn

11.7 TleyaTHble W 3JIEKTPOHHBLIE 00pa3oBaTe/ibHbIe pecypchl B (popmax,
aJaNTUPOBAHHBIX JIJISl CTY/IEHTOB ¢ OTPAHUYE€HHBIMU BO3MOKHOCTSIMH 3/10POBbSI
(1J1S1 TPYNI ¥ IOTOKOB ¢ TAKUMHU CTYJI€HTAMM)

1. AnantupoBanHas Bepcus HOb, 11 ucnonap30BaHus MHBAIMAAMU U JIMIIAMU
C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI

OOGyuaronuecst U3 uynciia UHBaIUAOB U Jull ¢ OB3 obecnieyeHbl ne4aTHBIMU U
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (Gopmax, aJanTHPOBAHHBIX K
OTPAHUYCHUSIM UX 3/I0POBBSI.

12. UupopManiuoOHHO-CIPABOYHbIEC CHCTEeMbI M NpodeccuoHaNbHbIE 0a3bl
JAHHBIX

OObyuaromumcst obecrieyeH IOCTyN (yAaJ€HHBIM JOCTyN), B TOM YHCIE B
cllydae MPUMEHEHHS AJIEKTPOHHOTO OOY4YEeHMs, AMCTAHIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJOTHM, K  COBPEMEHHBIM MpodeccHOHANbHBIM  0a3aM  JaHHBIX U
UH(GOPMAIMOHHBIM CIPABOYHBIM CHCTEMAM.


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1346
http://techn.sstu.ru/
http://elibrary.ru/
https://www.edu.ru/
http://www.runnet.ru/
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12.1 llepeyeHb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas npaBoBas cucteMa «KoHcynpTanT [Lmtocy

12.2 Ilepeyenb npoeccuOHATBHBIX 023 JAHHBIX
He ncnonp3syrores

12.3 IlepeyeHb uWHGPOPMAIUOHHBIX TEXHOJOTHIl, HCHOJb3YeMbIX MPH
OCYILIIECTBJIECHHMN 00pa30BaTeJIbHOI0 Tpolecca M0 JUCHMUILINHE, BKJIIOYasi
nepevyeHb MPOrpaMMHOIO0 ol0ecriedeHnst

OOpazoBaTebHBIA MPOIECC MO JUCHUIUIMHE OOECHeYeH HEOO0XO0IUMbBIM
KOMITJIEKTOM JIMIIEH3UOHHOTO W CBOOOJHO PAacCIpOCTPaHSIEMOr0 MPOrPaMMHOIO
00CCIeYeHHs, B TOM YHCJIC OTEYECTBEHHOIO MPOM3BOJCTBA (MOICHKHUT OOHOBJICHHUIO
IPU HEOOXOTUMOCTH).

1) JIuneH3uoHHOE MPOrpaMMHOE 00eCIICUeHNE:

Microsoft Windows 7, Microsoft Office 2010, MSDNAcademicAlliance
(VisualStudio; KopnopatuBnasie cepepsl .NET: WindowsServer, SQLServer,
ExchangeServer, = CommerceServer, BizTalkServer, HostIntegrationServer,
ApplicationCenterServer, Systems ManagementServer); Cucrema TpEeXMEPHOTO
monenupoBanuss  Kommac-3D; Cucrema aBTOMAaTU3MPOBAHHOTO ITPOEKTHUPOBAHMS
Mathcad.

2) CB00OAHO pPacIpPOCTPaHIECMOE IPOrPAMMHOE 00€CIICUCHHE

Kaxxnpiit oOydaromniuiics B TEUCHHE BCETO IMeproa oOydeHUss 00eCcrieYnBaeTCs
WHIUBUYyAIbHBIM ~HEOTPAHMYEHHBIM  JIOCTYIIOM K 3JIEKTPOHHO-OUOIMOTEUHOM
CUCTEME U DJIEKTPOHHOU MHPOPMAIIMOHHO-00pa30BaTEIBHOM Cpejie.

13. MaTepuaibHO-TeXHHYECKOEe O0ecreYeHne

Vuebnas ayoumopus 0151 nposedeHust 3aHAMUU JIeKYUOHHO20 MUNa

YKoMmIIlekTOBaHa  CHEHNUATM3UPOBAHHOM  MeEOENbl0 UM TEXHUYECKUMU
cpeactBamu oOydenus: 20 pabouux MecT oOydaromuxcs;, paboyee MecTo
MpENoAaBaTelsl; KJIacCHas JOCKa; TMPOECKIMOHHBIM JSKpaH; MYJIbTUMEIUNHBIN
MIPOCKTOP; KOMITBIOTEpP, C TMOJKIIOUYEHHEM K CETH C BBIX0JOM B MHTepHET
JOCTYNIOM B nH(popManmoHHo-oopaszoBarenbuyto cpeny DTU (punuan) CI'TY umenu
["arapuna 10.A.; nemoHcTparmoHHoe 000py0BaHUE W yIeOHO-HATJISIHBIE TOCOOMS,
oOecCleunBaIINe TEMAaTUYECKHe WUTIOCTpalMu 1Mo  pabodeil  mporpamme
JUCITUTITUHBI.

Vuebnas ayoumopus 0nsa npoeedeHus 3anamuli 1abopamopHo20 muna,
meKywe2o  KOHMpPONs U  NPOMENCYMOYHOU  ammecmayuu, cpynnogvlx  u
UHOUBUOY ATILHBIX KOHCYTbMAYULL

YKOMIUIEKTOBaHA  CIICIUATU3UPOBAHHON  MeOeNbl0 U TEXHUYECKUMU
cpeactBamu oOydeHus: 12 crtosioB, 12 crymnbeB; pabouee MeCTO IpernojaBaTelis,;
MapkepHas gocka, 12 xommbrotepoB (I 3/ 8 I'6/ 500), monutopsr 24' BENQ, LG,
Philips, kmaBuatypa, Mbiib). KoMmmnbloTepbsl 0O0OBEIWHEHBI B JIOKAIBbHYIO CETh C
BbIX0JIOM B MIHTEpHET U focTynom B uH(GOpMaIlMoOHHO-00pazoBarenbHyto cpeay O THU
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(pumman) CI'TY wumenun Tarapuna IO.A., yueOHO-HarmsgHBIE TOCOOUS,
obecreynBaloIlie TEMAaTUYECKHE  WUIIOCTpalMd 1o  paboyeil  mporpamme
JTVCHUTUTHHBL.

Pabouyto mporpaMmy cocTaBuiL:
) A2, '

1.¢.-M.H., mpodeccop i /Knunaes 10.B./
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14. Tono/iHeHns 1 M3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 rojaa, mpoTokos Ne

3aB. xadenpoit / /

BnecenHble n3MeHeHns yTBepkaeHbl Ha 3acenannn Y MKC/YMKH
« » 20 _ ropma, mpoTokos Ne

[Mpencenarens YMKC/YMKH / /




