OHrenbCCKUN TEXHOIOTMYECKUA HHCTUTYT ((pusnan)
(enepanbHOro rocyAapCTBEHHOTO OI0PKETHOI0 00pa30BaTEIbHOTO
YUpexIAEHUs BbICIIEro oopa3zoBanusa «CapaTOBCKHUIl TOCY1apCTBEHHBII
TEXHUYECKUI yHUBEpcUTET uMeHH ['arapuna 10.A.»

Kadenpa «Texnonorust u o000py0BaHUE XUMHUUECKUX, HEPTETa30BbIX U MUIIEBBIX
IIPOU3BOJICTBY

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

Hanpasienus noaroroBku 21.03.01 «Hedrerazosoe nemno»
npoduiib « IKCIUTyaTalus U 00CITy>KMBaHUE TEXHOJIOTUYECKUX OOBEKTOB
He(dTera3oBoro Mpou3BOACTBAY

®opMbl 00yUeHHUS: OYHAsI, OUHO-3a04HAs
O0BbEM TUCLUIIINHBL:
B 3QUYETHBIX €IUHHUIAX: 2 3.€.
B aKaJEMHUYECKHUX Yacax: /2 aK.d.

OHnrensc 2024



Pabouas nmporpamma no aucuumuinee b.1.1.26 «IIpuknagHele KOMIIBIOTEPHBIE
nporpamMmel» Hampasienus noarotosku 21.03.01 «HedgrerasoBoe neno», mpoduib
«JKcrutyaTanisi U OOCTY)XKMBAaHUE TEXHOJOTHYECKHMX OOBEKTOB HE(PTErazoBoro
NPOM3BOJICTBAY» COCTaBJI€HAa B COOTBETCTBUU ¢ TpeboBanusiMu DenepanbHOTO
rOCYJapCTBEHHOTO 00pa3oBaTEIBLHOTO CTaHjapTa Bbiciiero ooOpazoBanus 21.03.01

«Hedrerazoroe naemo», yTBEepKIEHHBIM MpHKazoM MwuHOOpHAayku Poccuu ot 09
depamns 2018 r. Ne96.

PaGouas nporpamma

o0cy:K/IeHAa U PEKOMEHI0BAHA K YTBEPKIACHUIO PEIICHHEM Kadeapsl
«EcTecTBeHHBIE M MaTeMaTHuecKue HayKm» oT «07» mionst 2024 ., mpotokon Ne 20.

3aBeyronuii Kadeapoi & 77&/ -~ /Kumna E.B./

MOIINCH d.1.0.

ono0pena Ha 3aceqannn Y MKH ot «14» utons 2024 r., mpoToxoi Neb.

[Mpencenarens YMKH oo [Tencuna HIL/



1. llean 1 32724y TUCHUILIMHBI

Llenp npenoaaBaHusi TUCUMUILIMHBL: U3yY€HHE OCHOB PabOThl B MATEMaTUYECKOM
nakere MathCAD, OCHOBHBIX TpPHEMOB M METOAOB PEHICHUS NPHUKIAJHBIX
MaTEMaTUYECKUX 3a]1a4..

3ajaun N3y4eHUs AUCLUIUIMHBIL

- (opmupoBaHue 0a30BBIX 3HAHMM O BHUAAX IPOTPAMMHOIO oOOecreyeHus,
IPUMEHSAEMOI0 IIPU PELICHUH IPUKIATHBIX MATEMATHYECKUX W WH)KEHEPHBIX 3ajad,
OCHOBHBIX METOJIax peleHUs MPUKIAAHBIX 3a]1a4 C pUMEeHeHHneM OBM, nctouHukax u
METO/AX ONPEIEICHUS NOTPELIHOCTEN;

- (opMUpOBaHHE HABBIKOB pabOThl ¢ MaremaTudeckum naketom MathCAD,
penieHusl MPUKIAAHBIX MaTeMaTUYECKHX W WHXKEHEPHBIX 3a/ady C HCIOJIb30BAHUEM

WHCTPYMEHTAIBHBIX POTPAMMHBIX CPE/ICTB;
- (opmupoBaHUE HABBHIKOB MCIIOIH30BAHMS WHCTPYMEHTAIBHBIX MPOTPAMMHBIX
IPOIYKTOB AJi1 0()OPMIIEHHUS OTYETOB O POJEIAHHON padoTe;
- BOCIHMTaHUME HOPM OJTHKM M TpaBa W HUX COONIOACHHS TpU padore ¢

uH(popmanuen.

2. Mecto nucuuniannsl B crpykrype OIIOII BO

JlncuurinHa

«IIpukiamHple KOMITBIOTEPHBIE MPOTPAMMBI

OTHOCHUTCA K

obs3aTenbHOM yacTu broka 1 «luciurmabl (MOTYIIN ).

3. TpeboBaHus K pe3yJibTaTaM OCBOECHUSI JUCITUTITIHHBI

N3yuenune
KOMIIETEHIINN:

OIIK-5
MH(OPMAIMOHHBIX

JUCTUITIINHBI

CriocobOen

NOHUMATh
TEXHOJIOTUH H©

poeCCHOHAIIEHON JEATCIIBHOCTH.

HaIpPaBJICHO

IMPHUHIOUIIBI
HUCIIOJIB30BaTh

Ha (QopMHUpoBaHUE  CIEIYIOIIUX
paboThI

JJIA

COBPEMEHHBIX

150. pemeHns  3ana4y

[lepedenp MIaHUPYEMBIX PE3YIHTATOB OOYYCHUS MO JAUCIUILUIMHE, COOTHECEHHBIX
C TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEILHON MPOTPAMMBI.

Kon n HaumeHoBaHue
KOMIICTEHIHH
(pe3yabTaT OCBOCHHMS)

Kox u HaumeHoBanue
HHMKATOPA JTOCTHKCHHUS
KOMITIETCHIIMH (COCTaBIISAIONICH
KOMIICTEHITHH )

HaumenoBanue mokasaresns OIleHUBaHUSI
(pe3ynbrara oOyueHus O TUCITUTLINHE)

OIIK-5 Cnocoben
HOHMMATh TMPUHIIUIIEI
paboThI COBPEMEHHBIX

N/1-20nk-5 [lTornmaet
NPUHINIBI OPTaHU3AINH |
CTPYKTYpPY HH(OpPMAIIOHHO-

3HAThb: MMPOIIECCHI, METOIbI MIOUCKA, cOopa,
XpaHeHus, 00pabOTKH, MPEIOCTABIICHHUSI,
pacrnpocTpaHeHuss HHPOPMAITUHU U CIIOCOOBI

MH(pOPMaIIMOHHBIX TEXHOJIOTUYECKHUX CUCTEM, pean3aiuy TakuxX MPOIeCCOB U METOIOB;
TEXHOJIOTUH u | COUCTAIOIIINUX BO3MOXHOCTU I/IH(bOpMaL[I/IOHHBIC TCXHOJOI'uu,
UCIIONIb30BaTh MX JJISl | MAKETOB KOMITbIOTEPHOI CIOCOOCTBYIOIINE OpPraHU3alNN
pemenns 3aja4 | anreOpbl JUIst TPOU3BOICTBA poeCCUOHATLHON AEATEIbHOCTH;
npodecCuOHATbHON BBIYMCIICHUI U Cpe OCHOBBI 00€CTICUCHHSI KOMITBIOTEPHON U
JIESTEIbHOCTH. IpOorpaMMHUpPOBaHud, I TEXHOJIOTMYECKOU IMOAIECPIKKHU

MaTeMaTHYICCKOIo u

npoeccnoHaTbHOM e TEIbHOCTH.




Kox u HaumenoBanme
KOMIIETEHIINU
(pe3yabTaT OCBOCHHMS)

Kon u HaumeHoBaHue
WHMKATOpa JTOCTHKEHUS
KOMIIETEHIINH (COCTaBIISIOIIEH

HaunMeHoBaHue moka3atesist OleHHUBAHUSI
(pe3ynbrara oOydeHuUs O TUCIUTLINHE)

KOMIICTEHI[HH)
KOMITBIOTEPHOT'O yMeTh: HHTETPUPOBATh COBPEMCHHBIE
MOZETUPOBAHMSL. UH()OPMAIIMOHHBIE TEXHOJIOIHH B

npodecCHOHABHYIO 1eATEeIHHOCTS;
obecneynBaTh COIPOBOXKICHHUE
npoecCHnoHALHOM IS TEIIEHOCTH
CpeACTBaMU KOMIIBIOTEPHOH U
TEXHOJIOTUYECKOH MOIICPIKKH:

BBIOMPATh U UCMOJIb30BAaTh COBPEMEHHBIE
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIE
UHTEJUIEKTyaJIbHbIE TEXHOJIOTUH,
MHCTPYMEHTAJIBHBIE CPEJIbl, IPOTPAMMHO-
TEXHUYECKHE TIATPOPMBI U IPOrpaMMHBIE
CpeACTBa, B TOM YHCIIE OTEUYECTBEHHOTO
IPOM3BOJICTBA, UCTIOIb3yEMbIE JUIS
pereHus 3a1a4 IpopecCuOHATBHON
NeSITeNbHOCTH;

BJIa/IeTh: CIIOCOOAMU MTOTIOTHEHUS
npogeccuoHaIbHbIX 3HAaHUM HAa OCHOBE
UCTIOJIb30BaHUS OPUTHHAIBHBIX
UCTOYHUKOB, B TOM YHCJIE€ YIEKTPOHHBIX, U3
pa3HbIX o0JacTeil o0IIel, MaTeMaTH4eCKOM
U Ipo(hecCUOHANBHOM KYIbTYpHI;
HaBBIKAMHU Pa0OTHI C JISKAIIMMU B OCHOBE
UT-pewmennii no ananuzy, o0paboTke u
yIIpaBJICHUS TAHHBIMH; HABBIKAMH
npumeHnenns cpencts UKT B
npo¢eCCuOHANBHON IeATETFHOCTH, TO €CTh
TEXHOJIOTUSIMH: 00pabOTKH TEKCTOBOI
nH(popmanuu (TEKCTOBBIE pEAAKTOPHI,
TEKCTOBBIE MTPOIIECCOPHI), 00paOOTKHI
4yKiciioBoi nHpopmanuu (TabiauyHbIe
MIPOLIECCOPBI, CPEAbI MPOTPAMMHUPOBAHHUS),
00palboTKH U npezcTaBieHus rpadpudecko
nHpopmanuu (rpadudecKkue mpoIeccopsl 1
PEeAAKTOPBI, IPOrpaMMBbl 00pabOTKH
BEKTOPHOM rpadMKM); UHTETPUPOBAHHBIE
o(HCHBIC TEXHOJIOTHH CO3JIaHUS U
00pabOTKH JNaHHBIX (MMIIOPT U SKCIIOPT
TaOJMYHBIX TAHHBIX, MATEMaTHYECKHE U
MIPOrpaMMHBIE CPEACTBA, OHJaiH 1UT-
CEpBHCHI 00PaOOTKN JTAHHBIX.




4. O0beM IMCUMILVIMHBI M BUABI Y4e0HO# padoThI

ounasn popma odyuenusn

aK. 4acoB
Bun yueGHO nesaTenbHOCTH 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 (DOpME MPAKTHUECKOM MO OTOBKH

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 AUCHUIUIMHEL B aKa. 4acax 72 72

O0UHO-3a04Hasn hopma odyuenus

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 3AHITHUS

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 JUCIUIIIAHEI B 3a4ETHBIX €IUHULIAX 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 MaTeMatndeckoM nakete MathCAD..

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

S3bik nporpammupoBanus MathCAD.




Tema 3. Uuciaennbie Metoabl B MathCAD.

HucnieHHble METOABI PEIIEHUS HETUHEWMHBIX YPABHEHUIN: METO/I OuCeKIuu,
METOJIKACATEIbHBIX, METO/T ITOCIIEI0BATEIbHBIX UTEPALUH.
Meton "aycca, maTpuunblii MmeTon, Metol Kpamepa.
5.2. Pa3aenbl, TeMbl JUCHUIIMHBI M BHABI 3aHATHIH
ouHasn gpopma odyuenusn
Bupl 3aHsTHIA, BKITIOUAs CaMOCTOSITENIBHYIO paboTy
CTYJCHTOB (B aKaj. yacax)
3aHATHS Kon
HaumenoBanue
Ne CEMHUHApPCKOI0 HHIUKATOpa
pasnena, TeMbl 3aHATUS
/11 THIIA / U3 HUX B | CaMOCTOATENbHAS | JOCTHIKEHUS
IIACIATUINHBI JIEKIIMOHHOT'O
A dbopme pabora KOMIIETEHIINHU
MPAKTUYECKOU
[MOTOTOBKH
1 | Beenenue B 6 6 N-20onk-s
JMCIUTUTHHY
2 | OcHOBBI pabOTHI B 6 6 20 N-2o0mx-5
MathCAD
3 | YucieHHBIE METOBI B 4 4 20 NI-20mk-5
MathCAD
HUroro 16 16 40
O0UHO-3a04Has hopma oOyuenHus
Bupl 3aHsTHI, BKITIOUAs CAaMOCTOSITENIBHYIO paboTy
CTY/ICHTOB (B aKaJi. yacax)
3aHATHUSA Kon
HanmenoBanune
Ne CEMUHAPCKOT0 WH/IUKATOpa
paszena, TeMbl 3aHATUS
/11 THIIA / U3 HUX B | CAMOCTOSITENbHASA | JTOCTHIKEHHS
JIACHATUTUHBI JIEKIIMOHHOTO
A dbopme paborta KOMIIETEHITUN
MPAaKTUYECKON
IMOATOTOBKHA
1 | BBoxHas yacTh 2 2 N/I-20mk-5
2 | T'uagpoMexaHuyeckue 4 9 30 WJ1-20mk-5
TIPOIIECCHI
3 | OcHOBBI 5 9 28 NI-20mk-5
TeIUIONEepeIaun
HUroro 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'paduueckoe oTaencHue
KOpHEH ypaBHEHMS. Y TOUHEHUE KOPHEH
METOJIOM OMCEKIIHU.
3 | OcHoBbI Temuonepenaun | Pemenne HennHEHHBIX ypaBHEHUH B
MathCAD. YTouHeHne KopHEel MeTo1aMu
KacaTeJbHBIX H MOCIIEA0BATEIHHBIX
uTepanuin.
Pemenne cucreM JTMHEHHBIX YpaBHEHUM. 4 5
HaxoxneHue KopHel CUCTEMbI METOaMH
I'aycca, Kpamepa.
Pemenne cucteM HEMUHEHHBIX YpaBHEHHIA.
Haxosx/1eHne KopHel CUCTEMBI METOOM
HproroHa.
Hroro 16 6
5.3. Ilepevennb 1a00paTOPHBIX padoT
Jlabopamophvie pabomwi yueOHLIM NIAHOM He NPedyCMOMPEHbl
5.4. 3apaHus 1151 CaMOCTOSITEIbHOM PadoThI CTY/IEHTOB
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 audepeHnrpoBanmue Ha
MIPOLIECCHI OCHOBE UHTEPIOISIIMOHHON (hOPMYIIbI
Hprorona
Brruncnenue onpeieieHHbIX HHTErpaioB
MeroaoM MonTe-Kaprio 20 30

Pemenue anreOpandyeckux ypaBHCHH.
®ynxius polyroots

MeTo/1bl pelIeHus: CUCTEM JIMHEHHBIX
YpaBHEHUI: METOJI MPOCTON UTEPALIH
MeTo/bl pelieHUs] CUCTEM JIMHEUHBIX




YpaBHEHHUI: MeTO]1 3eH e

2 | OcHoBBI TeruIonepenayn | MeTobl perieHust CUCTEM HeTMHEHHBIX
YPaBHEHUN: METOJ IIPOCTON UTEPALIUU 20 8
Mertoapl pemenus nudhepeHImaIbHbIX
ypaBHeHui: Meron IIukapa

40 58

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

7. KypcoBasi pabora
Kypcosas paboma ne npedycmompena

8. KypcoBoii npoekrt
Kypcosoii npoexm ne npedycmompen

9. KonTpoabHas padora
Koumponvnasa paboma ne npedycmompena.

10. OuneHouHble CpeAcTBAa IS NPOBEJCHUS TEKYUIEro KOHTPOJISA U
MPOMEKYTOYHOM aTTeCTANNH

OueHuBaHue  pe3yJbTaToOB  OOyYeHHS MO  JUCHUIUIMHE UM YPOBHS
c(hOpPMUPOBAHHOCTH KOMIIETCHIIMHN (4aCTH KOMIIETEHIIMU) OCYILIECTBIISIETCS B paMKax
TEKYIIIET0 KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllMd B COOTBETCTBUU C
DOH/IOM OLIEHOYHBIX CPEJICTB.

Yposuu ocBoenus kommnereniuu OITK-5

Crynenn ypoBHel OTnnunTeNnbHbIE IPU3HAKU
OCBOEHUSI KOMIIETEHIINH
[loporosbrit 3HaeT: 3HAeT U IOHMMAeT TEOPETHMYECKHH Marepual ¢
(YZAOBIETBOPUTENBHBIN) HE3HAYUTENbHBIMU MpolOeramMu

YMmeer: HCC(I)OpMI/IpOBaHHOCTB HCKOTOPBIX MPAKTUYCCKUX
YMGHI/Iﬁ IIpu MPUMEHCHUHA 3HAaHUU B KOHKPETHBIX CUTyallusiaX

Brnaneer: HM3KO€ KayecTBO BBINOJIHEHHUs y4eOHBIX 3aJaHuil (He
BBIIOJIHEHBI, W00 OIIEHEHBI YHCIIOM OajllioB, OJU3KHM K
MUHUMAJIbHOMY); HU3KMM  ypOBEHb MOTHBALMM  YYEHUS;
Hec(OPMHUPOBAHHOCTh HEKOTOPBIX NMPAKTUYECKHUX HABBIKOB IPH
IIPUMEHEHUH 3HAHUN B KOHKPETHBIX CUTYaLUsIX

[TpoaBuHYTHIH (XOpOILIO) 3HaeT: 3HAeT U NMOHUMAET TEOPETUYECKUI MaTepHall JOCTATOYHO
TMOJIHO, 03 TPOOeTIoB

YmMmeer:  HemoctarouHas — C(OPMHUPOBAHHOCTh  HEKOTOPBIX
MIPaKTUYECKMX YMEHMH NpU NPUMEHEHUU 3HAHUN B KOHKPETHBIX
CUTYyaIAX




Brnageer:  moctaTouHoe — KadyecTBO  BBINOJHEHHMS — BCEX
MIPEeyCMOTPEHHBIX MPOTrpaMMOil 00yueHHs y4eOHbIX 3a/laHui (HU
OJTHOTO W3 HHX HE OICHCHO MHUHHMAIILHBIM YHUCIOM O0aslioB,
HEKOTOpBIE BHJIbI 33/IaHUN BBHITIOJHEHBI C OLIMOKaMM); CPEAHMIA
yYpOBEHb MOTHBAILIMU YUCHUST; HEAOCTATOYHAs! CHOPMUPOBAHHOCTH
HEKOTOPBIX MPAKTUYECKHX HABBIKOB MPU MPUMEHEHHU 3HAHUI B
KOHKPETHBIX CHTYaITHSIX

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

YMmeer: cHOpPMHPOBAHHOCTH  HEOOXOIUMBIX  MPAKTUICCKUX
YMEHUH IPU NPUMEHEHUH 3HAaHUN B KOHKPETHBIX CUTYaLUsIX

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

OOpasipl KOHTPOJIBHBIX 3aJaHUI

[IpuMepHBII BApUAHT KOHTPOJBHOTO 3a1aHust Nel o

Teme «OcHOBBI paboThl B MathCAD»

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

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

3. Ompeaenure KOOPAUHATHI TOUYEK MepecedeHMs TpaduKa ¢ OChbI0 adCIHCC.

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

5. Omnpenenure s3xcTpemyMbl QyHKIMH f(X), BEBIYUCINB HYIIH ee TIepBOi
MIPOU3BOJHOM.

Co3zpaiite Mmatpuily N pa3MepHOCTBIO 5X5, 3JIeMEHTBI KOTOPOM 3aBUCSIT 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.

Bpruucnure MUHUMAaNbHBIA, MAKCUMAJIBHBIN JIEMEHTBI MaccuBa N U cpeaHee
3Ha4YeHUE AeMEHTOB MaccuBa N. Brinosinute coptupoBKy Bektopa C 1o
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. Muddepenuumporanne B MathCAD. UccnenoBanre GyHKIIMIA.

9. Yucnennoe wunrerpupoBanue B MathCAD. Brluuciaenue ornpeaeneHHOro u
HEOMpEACICHHOTO HHTerpana 3ajdaHHON (yHKuuU. YUYucieHHOE HHTErpUpPOBAHUE
METOJIaMHU JIEBBIX M IPABBIX MNPSMOYTOJIBHUKOB, METOIAOM CPEIHUX, METOA0M
CumricoHa.

10. Pemenne nenuuedinbix ypaBHeHuii B MathCAD. I'paduueckoe otnenenue
KOpHEH ypaBHEHHUs. Y TOUHEHHE KOPHEW METO0M OUCEKIIHH.

11. Pemenune Henuuelnbix ypaBHeHuit B MathCAD. YTouHnenue kopHeil MeTogamMu
KacaTeIbHBIX U MOCIEI0OBATEIIbHBIX UTEPAIUH.

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

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

11. YuyeOHO-MeTOAMYECKOE 0O0ecneyeHue JUCIUIIIMHBI

11.1 PexomeHnayemasi JJuTepaTypa

1. bospmmaoB, M. I'. BperumciurenbHble METOIbI anreOphl 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 JA0OPATOPHBIX 3aHATHSAX : Y4deOHoe
nocooue / II. B. Kymuos, 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 : SneKTpOHHBIA //
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 : yuebroe mocobue
/ T. B. Tpommna. — HoBocubupck : HoBocubupckuii TOCYyIapCTBEHHBIN
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

nuddepennpanbapix ypaBHenuit / M. ®@. INapudynaun. — 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 oOpamenus: 06.04.2021). — Pexum
nocryna: 1 apropusup. [lone3oBareneit

5. Tpodumos, B. K. luddepennmnansHoe ucuucieHue : yueOHoe rnocooue /
B. K. Tpopumosn, B. U. Arynpauk. — 2-¢ m3a. — HoBocubupck : Cubupckuii
TOCY/IapCTBEHHBI YHUBEPCUTET TeIEKOMMYHUKaIui u nadopmaruku, 2019. — 210

Cc. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHAS
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. Beaenue B Teopuro mnporpammupoBanusi. 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-OMOmmMoreynas cuctema [PR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/102007.html (mata oOpamenus: 06.04.2021). —
Pexxum noctyna: i aBToOpu3up. moJib3oBaTesnen

7. Knunaes, FO. B. MeTonibl 1 TEXHOJIOTHM KOMITBIOTEPHBIX BBIYMCIICHHUH B
MaTeMaTHYeCKOM  MOJEeNMpOBaHUM:  yueOd. mocobue Mo  JUCIUIUIMHE
"BerunciautenbHas matemaTuka' aiis cTyAeHTOB HampaBieHus "Mudopmatuka u
BbIYHCIIUTENbHAS TexHUKa" U crell. "[IporpammHoe obecrnieueHrne BHIYHCIATEIHLHOM
TEXHUKHA U aBTOMATU3UPOBaHHBIX cucTeM" Bcex dopm odydenus / 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 eKIuii 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. Mbothro3 [l., ®unk K. Uucnennsie Metoanl. Mcnons3oBanue MATLAB..:
N "Bunbsamc",2001. - 720c.
URL:http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=22788&
rashirenie=rar (mara ob6pamenus: 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 ucnonvzyromes

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

11.4 TlepeyeHb 3JIEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB

1. VYyeOGHo-meTonuueckue wmaTepuaiabl mo auciuimHe «lIpomecchr 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 / DOnektpoHHas OubnIHOTEYHass cHCTEMa
IPRbooks

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

4. https://www.edu.ru / «Poccuiickoe oOpa3zoBaHuey - GeIepabHbIN MOPTa

5. http://www.runnet.ru / ®enepanbHas YHUBEPCUTETCKas KOMIIbIOTEpPHASI
cetb Poccnn

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

1. AnantupoBanHas Bepcuss HOb, 1is ucnonas30BaHus MHBAIMAAMU U JIMIIAMU
C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI

OOGyuaronuecst U3 uynciia UHBaIUAOB U Jull ¢ OB3 obecnieyeHbl ne4aTHBIMU U
AJIEKTPOHHBIMU 00pa30BaTebHBIMU pecypcamMu B (opMax, aJanTHPOBAHHBIX K
OTPAHUYCHUSIM UX 3/I0POBBSI.

12. UupopManiuoHHO-CIPABOYHbIE CHCTEeMbI M NpodeccuoHaIbHbIE 0a3bl
JAHHBIX

OObyuaromumcst obecrieyeH IOCTyN (yAaJ€HHBIM JOCTyN), B TOM YHCIE B
cllyyae TMPUMEHEHHS AJIEKTPOHHOTO OOY4YEeHHsI, AMCTAHIIMOHHBIX 00pa30oBaTeNIbHBIX
TEXHOJOTHM, K  COBPEMEHHBIM MpodeccHOHANbHBIM  0a3aM  JaHHBIX U
UH(GOPMAILIMOHHBIM 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 IlepeyeHbr uWHGOPMANUMOHHBIX TEXHOJOTHH, HCHOJb3YyeMbIX IpPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOT0 Ipouecca M0 JUCUHMILIMHE, BKJIIOYasi
nepevYeHb MPOrpaMMHOIO0 odecredeHnst

OOpazoBaTebHBIA MPOIECC MO JUCHUIUIMHE OOECleYeH HEeOO0XOIUMbIM
KOMILJIEKTOM JIMIIEH3UOHHOTO W CBOOOJHO PAaclpOCTPaHSIEMOro MPOrpaMMHOIO
obecrieueHusl, B TOM YHCIIE OTEYECTBEHHOI'O MPOU3BOJCTBA (TTOICKHUT OOHOBICHHIO
IPU HEOOXOTUMOCTH).

1) JluneH3noHHOE MPOTrpaMMHOE 0OeCIICUCHNE:!

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

2) CBOOOIHO pacmpocTpaHsIeMoe MPOrpaMMHOE 00ECIICUCHHE

Kaxxnpiit oOyyaromnuiics B TEUEHHE BCETO Iepruoaa o0ydeHus: o0ecrieynBaeTcs
WHIUBUYyAIbHBIM ~HEOTPAHMYEHHBIM  JIOCTYIIOM K 3JIEKTPOHHO-OUOIMOTEUHOM
CUCTEME U DJIEKTPOHHOU MHPOPMAIIMOHHO-00pa30BaTEIBHOM Cpejie.

13. MaTepuaibHO-TeXHH4YECKOEe OOecreYeHmne

Yuebnas ayoumopusi 01151 nposedenust 3aHAMUL 1eKYUOHHO20 MUNA

YKOMILUIEKTOBaHA  CIEIUATU3UPOBAHHON  MeOENbl0 U TEXHUYECKUMU
cpeactBamu oOydenus: 20 pabGouux MecT oOydaromuxcs;, paboyee MecTo
IIPENOAABATENSA; KJIACCHAsA JOCKA; IPOCKUMOHHBIA DKpPaH; MYJIbTUMEIUMHBIN
MIPOCKTOP; KOMITBIOTEpP, C TMOJKIIOUEHHEM K CEeTH C BBIXOAOM B WHTepHET W
JIOCTYTIOM B HH(popMarimoHHo-o0pazoBaTenbHyto cpeay D TU (buwman) CI'TY umenu
["arapuna IO0.A.; neMoHCTpanMoHHOE 000PY/I0BaHUE U YUCOHO-HATJISIIHBIE TTOCOOMUS,
oOecIrieynBaIIMEe TEMAaTHYECKHEe WJUTFOCTpAlMM 1Mo pabodeil  mporpamme
JUCITUTITUHBI.

Vuebnas ayoumopus 0ns nposedenus 3aumamull J1abOOpamopHo20 MmMuna,
meKyujeco  KOHMpOAs U  NPOMEJN’CYMOUHOU  ammecmayuu, 2pynnosvix u
UHOUBUOY ATILHBIX KOHCYTbMAYULL

YKOMIUIEKTOBaHAa  CICIUATU3UPOBAHHON  MeOENbl0 U TEXHUYECKUMU
cpenctBamu oOydenusi: 12 crosnoB, 12 cTynbeB; pabodee MECTO MPENoOIaBaTels;
MapkepHasi focka, 12 xommerotepoB (I 3/ 8 16/ 500), monutopsr 24' BENQ, LG,
Philips, kmaBuatypa, Mbiib). KoMmmnbloTepbl OOBEIUHEHBI B JIOKAJIbHYIO CETh C
BbIX010M B IHTEpHET U T0CTyNoM B HH(OpMaIIMOHHO-00pa3zoBaTenbhyto cpexy DTHU
(bumuan) CI'TY wumenn Tarapuna FO.A., ydeOHO-HarjsigHBIE TOCOOWMS,
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o0ecrieunBaIIMe TEMAaTUYECKUe WJUTIOCTpaluu 1o  pabodeil  mporpamme

JUACIUILUIAHEI.
PaGouyto nporpammy cocTaBmiI:

0

Ll d

a.¢0.-M.H., mpodeccop - /Knunaes 10.B./
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14. Tono/iHeHns 1 M3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamMma nepecMoTpeHa Ha 3ace1aHuu Kadeaphl
« » 20 rojaa, mpoTokos Ne

3aB. xadenpoit / /

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

[Mpencenarens YMKC/YMKH / /




