DHIeNbCCKUI TEXHOJIOTHUECKH HHCTUTYT (prnuan) dhenepaabHOro rocy1apcTBEHHOTO OI0IKETHOTO

00pa3oBaTENILHOTO YUPEIKICHUS
BBICIIET0 00pa30BaHUs

«CapaToBCKHUii TOCY1apCTBEHHBIN TEXHUYECKU yHUBepcuTeT umenu ["arapuna FO.A.»

Kadenpa «EcrecTBeHHbIE 1 MaTEMaTHUECKUE HAYKH)

PABOYASA ITPOT'PAMMA

o qucturuinae b.1.2.8 «MeTo1bl BEIYHUCIUTEIBbHON MATEMATHKIN)

HaIpaBJICHUA IIOATOTOBKH

09.03.01 «MIaopmaThKa 1 BBIYUCITUTEIIbHAS TEXHUKAY)
npoduis «[IporpaMMHOe oOecrieueHue CpeACTB BHIYUCIUTEIPHON TEXHUKHA U aBTOMATH3HPOBAHHBIX

dbopma oOyueHus1 — OUHast
Kypc — 2

cemectp — 3

3a4YETHBIX €IUHUIL —
JacoB B HeJeo — 4
Bcero Jacos — 144

B TOM YHCJIIE:

JIEKIIUU —32
KOJUTOKBUYMBI — HET

CHUCTEM»

MPAKTUYECKHUE 3aHITUS —32
nabopaTOpPHBIE 3aHITHUS — HET
camocTtosiTensHas padora — 80
3a4eT — HeT

3a4eT ¢ OLICHKON — HET
IK3aMeH — 3 CEMEeCTp

PI'P —Her

KypcoBasi paboTa — HeT
KYPCOBOM IPOEKT — HET
KOHTpOJIbHAsI paboTa - HeT

PaGouas nporpamma obcyskaena na 3acenanuu kadeapst EMH
«20»

3aB. kadeapoii
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«20» __wrong 2023 roja, MpoToKoJ Ne 5
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Henau n 321241 AUCHUNIIHHBI

Lenun npenogaBaHuMs AMCUMIUIMHBI. (OpPMUPOBAHUE CHUCTEMBbI 0a30BBIX MOHATUMN
IPOIEyPHOTO, OOBEKTHO-OPUEHTHPOBAHHOTO MPOrPAaMMHPOBAHUS U TIPEACTABICHUH O
METOJIaX, aJrOpUTMax M TEXHOJIOTUAX YHMCICHHBIX METOJOB, a TakK >K€ BbIpaOOTKa yMEHUIl
MPUMEHSTD UX JJI PEHICHUS TPAKTUUYECKUX 3a]1aY;

3agaum npenogaBaHus AUCHUILINHBI
- M3Y4YCHHE BBIYUCIUTEIBHBIX METOIOB, a TaKkKe  MNPUOOpPETeHHE NPAKTUYECKUX HABBIKOB
MIPOrPaMMHOM peanu3ali METOI0B BBIUHMCIUTEIbHOM MaTeMAaTUKU U UCIIOJIB30BAaHUS CTaHIaPTHBIX
IaKEeTOB MaTeMaTn4eckux mporpamm: MatLab 5-7.x u MathCAD 7,
- obecrieyeHre MPOYHOTO U CO3HATEILHOTO OBJIAJICHUS CTYJICHTAaMH OCHOB 3HAHUN O MPOTPaMMHBIX
MeTosaX 00pabOTKH YHMCIOBOM MH(OPMAIMH, NMPHUBUTH HABBIKM CO3HATEIBHOTO U PAIlOHAIBHOTO
ucnosb3oBanuss DOBM B cBoelt yueOHOM, a 3aTeM MpodeCCHOHATBHON e TEIFHOCTH.

1. Mecto qucuuminnel B crpykrype OITIOII BO
Juctumnaa b.1.2.8 «MeToabl BRIYMCIUTEIFHON MaTEMAaTUKH» OTHOCUTCS K 005A3aTeIbHOM
yactu yuyebHoro riana brnoka 1 «/ucuunimnnel (MOayIn)».

3. TpeOoBaHus K pe3yJIbTaTAM OCBOCHUS JUCHUIJINHBI:
I/I3yqu1/Ie JOTUCHUITIIINHBI HanpaBneHo Ha (bOPMI/IpOBaHI/Ie KOMIICTCHIIUHN .

OIIK-1 CnocobeH npUMEHSATh €CTECTBEHHOHAYYHBIE U OOIIEMH)KEHEPHbIE 3HAHUS, METO/IbI
MaTEeMaTUYeCKOro aHalln3a U MOJICITUPOBAHMS, TEOPETHUECKOTO U IKCIIEPUMEHTATHLHOTO
HCCIIeI0BaHMS B TPO(PECCHOHAILHON ACSATEIBHOCTH

[lepeueHp MIaHUPYEMBIX pE3YyJIbTATOB OOYYEHHUS IO JIUCHUIUIMHE, COOTHECEHHBIX C
TUTAHUPYEMBIMH Pe3yJIbTaTaMu OCBOEHHUsI 00pa30BaTeNIbHOM MPOrpamMMBl:

Kon n HaumeHoBanue komneteHiimu | Kom ¥ HauWMeHOBaHME  WHAMKATOpa  JIOCTHIKCHUS
(pe3yabTaT OCBOCHHSI) KOMITETCHIINH (COCTABJISIONICH KOMITETCHITUH )

NJT-1onk.1 3HAET OCHOBBI BBICIICH MaTeMAaTHKH, (DU3UKH, OCHOBBI
BBIYUCITUTEIFHON TEXHUKH U POTPAMMHUPOBAHUS.

U-20nx-1 YMeeT pemaTth cTaHAapTHRIC TPOQECCHOHANBHBIC 3aa4ul C
MPUMEHEHHUEM €CTECTBeHHOHAYYHBIX U O0IIe-MHKCHEPHBIX 3HAHUM,
METOZ0OB MaTeMaTHYECKOTO aHaIH3a U MOICIHPOBAHUS.

UA-3onk.1 MMeeT HAaBBIKM TEOPETHUYECKOTO M AKCIEPHUMEHTAIHHOTO
HCCIeIOBaHMs 00BEKTOB MPO(EeCCUOHANLHOM 1eATETHPHOCTH.

OIIK-1. Crocoben MPUMEHSITD
€CTECTBEHHOHAYYHbIE M OOICHHKEHEPHbIC
3HaHMS, METO/Ibl MATEMaTHUECKOTO aHaIN3a
U MOJEINHMPOBAaHMA, TEOPETHYECKOTO |
9KCIIEPUMEHTAILHOTO  HMCCJICIOBAHUS B
npodeccroHaNbHOM AeaTeTbHOCTH

Kox u nHanmeHnoBanue mnaukatopa | HaumeHoBaHue noka3aTess OleHUBaHUS
JOCTH>KEHHS] KOMIIETEHIIUN (pe3ynbTara 00yueHus: 10 JUCIUILINHE)

3HaTh: 4YHCICHHBIE METOABI PEIIEHUS CHUCTEM JIMHEHHBIX
anreOpanvecKux ypaBHEHHUH; METOBI PEIICHUsT HeTHHEHHBIX
MaTeMaTHKH, PU3NKH, OCHOBBI o o o
y YPAaBHEHMH U CHUCTEM HEJIMHEHHBIX YypaBHEHUH; METOJIbI
BBIYUCIIUTCIIBHON TCXHUKH U o
HpOTPAMMHPOBAHIS. npuOIMKeHnsT (YHKIMA W WX TPOU3BOAHBIX, YHCICHHOE
TuddepeHIMpOBaHNEe U HHTETPUPOBAHUE (DYHKITHIA.

WNJI-1onk.1 3HAE€T OCHOBBI BBICIIICH

YMeThb: HCHOIB30BAaTh OCHOBHBIE TIOHSATHS W METOJBI

BBEIYHCIIMTETEHOHN MaTEMATUKU, MPAKTUYCCKU PpCIIaATh
WN1-20mx-1 YMeeT pemarh CTaHapTHEIS TUMWYHbIE  33aJa4dl  BBIYUCIUTEIBHOW  MaTeMaTHKH,
NpOQECCHOHAILHAIE 3a]1aTH C TpeOyromue BBITIOJTHEHUS HEOOIBIIIOTO o0beMa
MMPUMEHCHUEM €CTCCTBCHHOHAYYHBIX U o
y BBIYHMCIICHUI;  pemarb  JOCTaTOYHO  CIIOXKHBIE B
O6HIC-I/IH)KCHCpHBIX 3HAaHUU, MCTOJ0B
MATEMATHIECKOTO AHAIN3A 1 BBIUUCIIUTEIbHOM  OTHOUIEHWH  3aJadd,  Tpedyroulue
MOJIETTUPOBAHHS. NpOrpaMMHPOBAHMS MX YHUCICHHOW peanu3anuu Ha DBM;

pa3zpabaTeiBaTh (BBIOOPOYHO) MPOTPAMMHYIO peaM3aIrIo
pacnpoCTpaHCHHBIX MCTOOOB BBEIYHCIUTEIBHON MaTEMAaTUKU,




Kox u naummeHnoBanume mnaumkartopa | HaummeHoBaHme nokasaresns OLeHUBaHUS
JOCTHKEHHS] KOMIIETEHIIUN (pe3ynbpTaTa 00y4eHHs O AUCHIUIUINHE)

OIICHUBATh  IOTPEIIHOCTh  HCIIOJIB3YEMOTO METOJa H
HpOI/I3BO,[[I/IMBIX BBIHHCHGHHﬁ; HpI/IMCHSITB CTaHI[apTHBIG
MaTeMaTH4YeCKHe IaKeThl  IMporpamMM I PEIICHUS
MMOCTaBJICHHON  3aja4u METOJaMH 00BEKTHO-
OPHUEHTHPOBAHHOT'O ITPOTPAMMHUPOBAHUSI.

Buagerp: HaBblkaMHM B IIOCTAHOBKE, DPealM3allMM 3a/1ad4
BBIUMCIUTEIbHOM MAaTeMaTUKA M  OINUCAaHUSA KOHEYHO-
U BKCHEPHUMCHTAJIBHOI'O HUCCIICA0OBAaHMUA )
. | pPAa3HOCTHBIX CX€M JUId pEIIeHHs 3a1a4 BLIYHCIUTEILHOM
00BEKTOB npodeccHoHaNbEHON
eSTeBHOCTH. MaTeMaTUK{, B TOM 4YHUCIE C INPUMEHEHUEM  OQHCHBIX
TEXHOJIOTHH U MaTeMaTH4eckux «on-liney» -cepsucos.

UJT-3omk.1 IMeeT HaBBIKKA TEOPETHYESCKOTO

O0beM IMCUMILUIMHBI M BUABI y4eOHOH padoThl

aK.4yacoB
Buj yaeOHOM esTeIbHOCTH Beero 10 CeMeCcTpaMm
3 cemecTp
1. AynuTopHbIe 3aHATHS, YaCOB BCETO, B TOM YHCIIE: 64 64
* 3aHATHA JIEKIIMOHHOI'O THIIA, 32 32
* 3aHATHS CEMUHAPCKOrO THUIIA: - -
MIPAKTUYECKHUE 3aHATHS 32 32
1ab0paTOPHBIC 3aHATHS - -
B TOM YHCJIC 3aHATUS B (DOpME MPAKTHUUECKOM OTOTOBKH - -
2. CamocrosTenpHas padoTa CTyJIEHTOB, BCETO 80 80
— KypcoBas paboTa (IIpOeKT) - -
3.IIpoMexyTouHasT aTTECTAIIHS: 9K3AMEH
OK3AMEH, 3a4en ¢ OYEHKOI, 3auem
O0bEM AUCHUIUIMHEL B 3a4€THBIX €IUHULAX 4 4
O0beM ITUCIUILIMHEI B aKaJ. dacax 144 144

5. Coaep:xanue TUCHHUIUINHBI, CTPYKTYPUPOBaHHOE 10 TeMaM (pa3jgesiam)
C YKa3aHHEM KOJIHYeCTBA aKaleMUYeCKHX YaCOB U BU/IOB Y4eOHbIX 3aHATHH

5.1. ConepskaHue TUCUMIJIMHBI

Tema 1. Teopuss u MmeToABI NPUOJIUKEeHUA PYHKIMIA.

OproronaneHble (yHkimu. OOImuMe CcBOWCTBA OpPTOroHANBHBIX (GyHKIUI. HepaBeHCTBO
beccens u mnonHota. OpTOroHajgbHbIE MHOTOWIEHBI. AJreOpanvyeckoe HHTEPIOIUPOBAHUE.
WuTepnonaunonHslii MHorouneH Jlarpawka. BerumcnurensHas cxema OitkeHa. Kiaccuueckue
OpPTOTOHAJbHBIE MHOTOWJIEHBI. METO/l HauMEHBIIINX KBapaToB.

Tema 2. YuciaeHHble MeETOIBbI pelieHus ajaredpam4ecKux H
TPAaHCHEHJIEHTHBIX YPABHEHMIl.

Merox mOpoCTBIX HTEpaluid. YCIOBHE CXOIUMOCTH. Y COBEPIICHCTBOBAHHBIM METOJ
nocieoBaTeNbHbIX NpubmmkeHut — monuduxanus Bercreiina (1958r.). Merox HbroTona-
Pacona. Mertoapl: neneHust oTpe3ka nomnojam, MoauduuupoBadHbelii metos1 Hprlorona-Padcona,
XOpJI, CEKYIINX, KOMOMHUPOBAHHBIN METO]T XOP/-3 CEKYIIUX.

Tema 3. YuciaeHHble METOIBbI pelmreHus CHCTEM JHHEeHHBbIX
anreopauveckux ypapuenuii — CJIAY.

Breruncnenune onpenenureneid. Meron Kpamepa mnst CJIAY. Meron IMaycca ana CJIIAY.
Merton urepanuii st CJIAY. Ycenosue cxomumoctu. Meton 3eiinens CJIAY.

Tema 4. UYmncaeHHble MeTOAbl PpelIeHWS CHCTeM  HeEJHHEHHBIX
ajnredpanvyeckux ypapuenuii — CHAY.




Meton wureparmii mst CHAY. Vcenoue cxomumoctu. Merton Herotona-Padcona s
CHAY.

Tema 5. Pemenue o0bIKHOBeHHBIX NTHPepeHIHATBHBIX YPABHEHHIA.

[Ipupona u cmeicn auddepeHnnanbHbix ypaBHeHHi. [lone HampaBiaenuid. UucieHHoe
pemnieHre. YCTOMYMBOCTh METOJIa IMPOCTOrO MPOrHO3a. Y CTOMYMBOCTH KOppeKuuu CucreMbl
muddepeHnanbHbIx  ypaBHeHU. Mertoasl Pynre-Kyrra. Meron Pynre-Kyrra 4-ro mopsaka.
Meton Diinepa. WcnpasieHHblii Meton Ditiepa. MoauduimpoBaHHbIii MeToq Ditnepa. Meron
Anamca. KomOuHupoBaHHbIe MeTO/Ibl. BEIOOD 11ara HHTErpUPOBAHUS U OLIEHKA TOYHOCTH.

Tema 6. UnucjieHHOe HHTerpHUpPOBaHUeE.

Yucnennoe UHTEIPUPOBAHUE. KBagparypuslie dbopMyIbI, MIOPOKJICHHbIE
UHTEPHOISIIUOHHBIME ~ popmynamu. Dopmyna tpaneunii. Dopmyna Cumncona(mapabodn).
OcTaTo4yHbIil WiIeH —OLIEHKa IOTPEIIHOCTH KBajpaTypHoil ¢opmyinsl. KBaapartypusie (opmyssi
bomp, Yanmis, Hetorona-Koreca. KBaapatypubie opMyiibl HA OCHOBE HEPABHOOTCTOSIIUX Y3JIOB.
®dopmynsl ['aycca, YeObrméra. PekkypenTHoe cooTHommenue PombOepra

Tema 7. Ilpumenenue cucrembl MATLAB B 3agadax BbIYHCJIUTEJbHOMH
MaTeMaTHKH.

OcHoBHble cBefeHus o cucteme MatlLab. YcranoBka cucteMsl Ha kommbioTep. Paborta B
pexxuMe MpsMbIX BeruucieHnid O030p U UCIONIb30BaHNUE BHEIIHUX paclIMpeHuil cuctemsl Padora ¢
rpadM4ecKUMU CPEICTBAMH.

5.2. Pa3naenbl, TeMbl JUCIUIIMHBI M BHABI 3aHATHH

Buiet 3aHATHIA, BKIIFOYAsT CAMOCTOSITSIILHYIO padoTy
CTyneHTOB (B aKkaj.4acax)

11\/?1 HaumenoBanue paszaena, TeMbl 3aHATUS 3aHATUS camoc—
JUCITUTLIAHBI JIEKITAOHHOTO MIPAKTUYECKHE TOSITEIbHAS
TUTIA pabora
1. | Teopus U METOIBI IPUOIHKEHUS 6 8 -
(GYHKIMIM.
2 YucneHHble METOBI PELICHUS 5 4 -

anreOpanvecKkux u
TPAHCIICH/ICHTHBIX YPaBHEHHIA.

3 | YucneHHbIE METOBI PEIICHUS 5 4 9
CUCTEM JIMHENHBIX
anredpandecKkux ypaBHEHUH —
CJIAYV.

4 | YucneHHble METOBI PELICHUS 5 4 9
CUCTEM HEITMHENHBIX
anredpandecKkux ypaBHEHUH —

CHAY.
5 | Pemenne 0OBIKHOBEHHBIX 4 4 9
T depeHIMaNbHBIX YpaBHEHUI.
6 | YucrneHHOE MHTErpUPOBAHHUE. 5 4 9
7 | lIpumenenue cucremsl MATLAB 2 4 8
B 33]1a4aX BBIYMCIUTEIBHON
MaTeMaTHKH.
8 | IloaroToBka K 3K3aMeHy - - 36

Hroro 32 32 80




5.2. llepeyeHb MPAKTHYECKHUX 3AHATHH

Ne | HaumeHnoBaHue pasjena, ConepxxaHue NpaKTUUYECKUX 3aHATUN O06Bem
/1 TEMBI JUCIUILTAHBI JTUCITUTINHBI B
akaj. yacax
L Teopust 1 MeTOMBI Merox HauMenbux kBaaparos (MHK) 8
npubmKennst QyHKIUMHA. | Yyrepnonsmmonmbii momiHoM Jlarpamka
WHTepnonsuuonHas cxema DUTKeHa
2 YuciieHHbIE METObI 4
perieHus
anredpanvecKux u Merox Hetorona - Padcona
TPaHCUEHIECHTHBIX
YpaBHEHUH.
3 UucneHHbIE METOIBI 4
peIlIeHus: CUCTEM
JIMHEHHBIX Pewienre nuHENHBIX ypaBHEHUN.
anredpanvecKux
ypaBHeHui — CJIAY.
4 YHucneHHbIe METOBI 4
peIlIeHUs: CUCTEM
HEJIMHENHBIX Pemrenne HeMMHENHBIX YPaBHEHUN.
anredpanvecKux
ypaBHeHuii — CHAYV.
5 Pemenue 4
OOBIKHOBEHHBIX
nuddepeHInaTbHbIX Pemenne nuddepeHnmanbHbIX ypaBHEHUH
YpaBHEHUM.
6 Yucnennoe 4
HHTErpHpOBAHHE. YucneHHOEe HHTETPUpPOBAHHUE.
7 [IpuMeHeHne cucremsl 4
MATLAB & Janatax [Ipumenenne cucremsl MATLAB B 3amauax
BBIYUCIIUTEILHON .
MATCMATHKIL BBIYUCIIUTEIILHOW MAaTEMaTHKHU.
HTtoro: 32
5.3. Ilepeyensn 1a0OPATOPHBLIX PadoT
JlaGopaTopHbIe 3aHATHS HE IPEAYCMOTPEHBI.
5.4. 3aiaHud VIS CAMOCTOSAITEILHOM padoThI CTY/IEHTOB
Nem/m | HammenoBanwme pazfena, 3agaHus, BOMPOCH, IS CAMOCTOSTEIIEHOTO O0Bem
TEMBI JUCLHUIIIINHBI HU3y4YCHHUA (3a,Z[aHI/I$I) JUCHUITIIIMHBI B
aKaja. gyacax
3 HucneHHble METOABI MeTo1bl UHTETPUPOBAHUS: 9
pELIeHUs] CUCTEM Tpamnenui,
JIMHENHBIX CuMIIcoHa,
anreOpanyecKux I"aycca,




ypaBHeHui — CJIAYV. PomoGepra.
4 YucneHHble METOAEI Meronp! pemienusi CJIAY u CHAY, 9
pELIeHUs] CUCTEM MaTpUYHbIC OTIEPALINH.
HEJTMHEHHBIX Brruncnenue onpeeneHHbIX HHTErpaioB.
anredpandecKux [IporpammusIe cpenicTBa.
ypaBHeHuii — CHAY.
5 Pewenue MonudunupoBanHbiii MmeTox Ditiepa, 9
OOBIKHOBEHHBIX meton Pynre-Kytra 4-ro nopsinka,
muddepeHuanbHbix | MeToa ['upa it 0OBIKHOBEHHBIX
yYpaBHEHUH. nuddepernmanbabix ypaBaenuit (O1Y)
Mertoas! iporuosa u koppekuuu st OY.
6 Yucnennoe dypbe-aHanus, 9
WHTErPUPOBAHUE. obicTpoe npeodpazoBanmne Oypoe (BI1D)
OpHoMepHbIH, IByMepHbI aHanu3 Oypoe.
7 [Tpumenenue cucrems! | [lonuuomsl YeObiméBa 8
MATLAB B 3amauax DKOHOMU3AIUSI CTEIIEHHBIX PSAIOB.
BBIYHCIIUTEIIBHOMN
MaTeMaTHKU.
8 [ToaroroBka K sK3aMeHY 36
Hroro 80

6. PacueTHo-rpaduyeckasi padora - He npedycmompena
7. KypcoBasi padora - He npedycmompena
8. KypcoBoii npoeKT - e npedycmompern

9. KonTpoanHas padora - e npedycmompena

10. Ouenounble cpeacTBa ISl NPOBEACHUS TEKYyILIero KOHTPOJIA U
NMPOMEKYTOUYHOM aTTeCTAlUM

OneHuBaHue  pe3ynbTaToB  OOyuyeHUs MO  AUCHMUILNIMHE U YpOBHS
c(OPMUPOBAHHOCTH KOMIIETEHLMH (4aCTH KOMIIETEHIIMHN) OCYILECTBIISIETCS] B paMKax
TEKYLIEro KOHTPOJI YCIIEBAEMOCTH U IPOMEKYTOUYHOM aTTECTALIMA B COOTBETCTBHUHU C
@DOHIOM OLICHOYHBIX CPEJICTB.

Bomnpocs! ajs1 3k3aMeHa

IIpumeyanue:.

1. [Tynkr 0) - Bonpoc oTHeceH k cucreme MatLab.

2. Co 3Be310YKOM — 0 BO3MOKHOCTH U KEJIaHUIO CTyJeHTa (HO pEKOMEHIYIO!)

3. CTy#eHT TOJDKeH YMETh Pealn30BaTh TOT WM WHOW YHCICHHBIA METO/I WA AJITOPHTM B Cpejie

VBA MS Office u B cucteme MatLab.

1 a) Meroa HauMEHBIIUX KBAJIPATOB (JIMHEHHASI PETPECCHs]).
6) [TonunomuaneHas annpokcumManus no MHK.
2 a) MaTtepnonuposanue no Jlarpamxy u cxema DUTKeHa.
0) NuaTeprionupoBanne QyHKITUH.
3 a) MeToap! perieHus: HeTMHEWHBIX aareOpandyeckux U TPAHCIICHCHTHBIX YPaBHEHHI: TPOCTHIX
WTepaLui,




4. TUXOTOMHH,
5 Herorona-Padcona,
6 MoauduIMpoBaHHbIA MeTol HpioTOHA,
7 meton MeiikoHa (Ciy4ail TOYTH paBHBIX KOpHEH)
3 0) YKCICHHBIE METOBI PEIICHUS] HETMHEWHBIX aNreOpandecKuX U TPAHCICHCHTHBIX YpaBHEHHM.
8 a) MeTon ureparui,
9 meronst: I'aycca,
10 3eiigens,
11 Herorona-Padcona
JUTSI CUCTEM JIMHEWHBIX M HEIMHEWHBIX anreOpandeckux ypapHeHuit (CJIAY u CHAY).
4 6) Metoas! pemienust CJIAY u CHAY, MaTpudHbIe Onepamuy.
12 a) MeTtoabl MHTETPUPOBAHUS:
13Tpanenui,
14 Cumrcona,
15 l'aycca,
16 PombGepra
5 6) Beruncnenue onpeneneHHbIX HHTETPAJIOB.
17 a) MoaudunmpoBaHHbIN MeTOT Ditiiepa,
18 wmerox Pynre-Kyrra 4-ro nopsiaka,
19* wmeton ['upa mist 06bIkHOBEHHBIX Auddepenimanbubix ypaBaenuii (OY)
6 6) Metobl mporHo3a u koppekun st OJ[Y.
20 a) ®ypre-aHanus,
21 GwicTpoe npeodpazoanue Oypre (BIID)
20 6*) OgHomepHBIii, AByMepHbIN aHanu3 Dypee.
21 a*) [NonmaOMBI YeObIméRa
21 6*) DKOHOMM3AIIUS CTEIICHHBIX PSJIOB.
22 I'padpuxa MatLab:
23 BBICOKOYpPOBHEBAA,
24 neckpurnrTopHas,
25 cnenuanpHas, aHUMAIIMOHHAs, TPEXMEpHasl.

IIpuMepsI TECTOBLIX 3aJaHUI 110 AUCHUILIHHE
l. OT1/eJuTh KOPHU ypaBHeHUsI rpaduyecku (MCNOJIB3Ysi MacTep quarpamMm cpenbl Excel

2000) ¥ YTOYHUTH OUH M3 HUX METOOM HTepanuii (ucnouan3ys cpexy VBA nas Excel
2000) ¢ Tounoctsio a0 0,001.

Bapuant Nel In x+ (x + 1)3 =0
Bapuant Ne2 x-2% =1

1
BapuanT Ne3 Ax+1=—

X
Bapuant Ne4 x—cosx =0
Bapuant Ne5 3x+cosx+1=0
Bapuant Ne6 x+In x=0,5
BapuanT Ne7 2—x=Ihx

1

Bapuant Ne§ (x — 1)2 = 2ex
Bapuant Ne9 (2 — x)ex =0,5
Bapuant Nel0 22x-2% =0

Bapuant Nel 1 x2 +4smx=0



Bapuant Nel2 2x—lgx=0

Bapuant Nel3 5x—-8lnx=8
Bapuant Nel4 3x—e* =0
Bapuant Nel5 x(x + 1)2 =1

1. Metogom 3eiineass pemutb ¢ To4yHOCcThbIO 0,001 cucremy JMHeHHBIX ypaBHEHHId,
NpUBeAs ee K BULY, YI00HOMY J1JIsl HTePaluii.
IIporpammy peasmn3oBarthb B cpeae VBA.

BapuanTt Nel Bapuant Ne2

2,7x1 + 3,3x2 + 1,3X3 = 2,1 1,7x1 + 2,8)62 + 1,9X3 = 0,7
3,5x —1,7x,42,8%; =1,7 2,13, +3,4x,+1,8x; = 1,1
4,1x1 + 5,8)(:2 _1,7)(:3 = 0,8 4,2)61 - 1,7)(:2 + 1,3X3 = 2,8
BapuanT Ne3 Bapuant Ne4

3,1)(1 + 2,8)(2 + 1,9X3 = 0,2 9,1x1 + 5,6X2 + 7,8X3 = 9,8
1,9x, +3,1x,42,1x; = 2,1 3.8x, +5,10,42,8x3 = 6,7
7,5X1 + 3,8)C2 + 4,8X3 = 3,6 4,1x1 + 5,7X2 + I,ZX3 = 5,8
Bapuant Ne5 Bapuant Ne6

3,3x1 + 2,1.X2 + 2,8.X3 = 0,8 7,6)61 + 5,8X2 + 4,7X3 = 10,1
4,1x1 + 3,7X2+4,8x3 = 5,7 3,8)(1 + 4,1.7C2+2,7X3 = 9,7
2,7x, +1,8%, +1,1x; =32 2,95, +2,1x, +3,8%; = 7,8
Bapuant Ne7 Bapuant Ne8

3,25, — 2,5%, +3,7%3 = 6,5 5.4%, — 2,3%, +3,4%; = 3,5
O,5x1 + 0,34XZ+1,7X3 = _0,24 4,2)61 + 1,7x2+2,1)C3 = 2,1
1,6.x1 + Z,SX2 _I,SX3 = 4,3 7,5x1 + 3,SX2 + 4,8x3 = 3,6
BapunanT Ne9 Bapwnant Nel0

3,6)61 + 1,8X2 - 4,7X3 = 3,8 5,6x1 + 2,7X2 - 1,7X3 = 1,9
2,7x1 _3,6XZ+1,9X3 = 0,4 3,4)(:1 _3,6X2_6,7X3 = _2,4
1,5x1 + 4,5x2 + 3,3X3 = _1,6 0,8x1 + 1,3X2 + 3,7.X3 = 1,2
BapuanTt Nell

2,7x, +0,9x, —1,5x; =3.5
4,5x1 - 2,8.X2+6,7X3 - 2,6
5,1x, +3,7x, —1,4x; =—0,14



11. YueOHO-MeTOAHMIECKOE 00€ecTIeYeHHe TUCIUIIINHEI
11.1. PekoMeHnayeMas aureparypa

1. Kymuos, II. B. DnemenTapHuas Belunciaurenbias ¢usuka. KommerorepHas o6paboTka
JAHHBIX HA MPAKTHYECKHUX U JTAOOPATOPHBIX 3aHATUSAX : yueOHoe mocobue / I1. B. Kymios, A. B.
KynmoBa. — CaparoB : CapaToBCKU TOCYJapCTBEHHBIN TEXHUYECKUI YHHUBEpPCUTET UMEHU FO.A.
I'arapuna, 9bC ACB, 2015. — 36 ¢. — ISBN 978-5-7433-2880-2. — TeKcT : 3JIeKTpOHHBIH //
DNeKTPOHHO-ONOIMOTEYHAS cucremMa IPR SMART: [caifT]. — URL:
http://www.iprbookshop.ru/76536.html . — Pexxum noctyma: st aBTOPU3UP. MOJIb30BaTEIICH.

2. Tpommna, I'. B. Yucnennsle pacuetsl B cpene MatLab : yue6noe mocobue / I B.
Tpommna. — HoBocubupck : HoBocmOupckuii rocynapcTBeHHBIH TEXHUYECKUN YHHUBEPCHUTET,
2020. — 72 c¢. — ISBN 978-5-7782-4092-6. — Tekcr : onexrponHsid // Iudposoit
00pazoBaTebHBIMN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99243.html. — Pexwum mocrtyma: 1jis aBTOPH3MP. MOTb30BaTEICH

3. Tapudymmmn, M. ®. YucneHHble METOALI HMHTErPUpOBaHusA AH(PPEPEHIHATbHBIX
ypaBHeHuii / M. @. lNapudymmma. — Mocksa : Texnochepa, 2020. — 192 ¢. — ISBN 978-5-
94836-597-8. — Tekct : 3eKTpOoHHBIA // DnekTpoHHO-OMOMMoreunas cuctema IPR SMART:
[caiit]. — URL: http://www.iprbookshop.ru/99103.html . — Pexum moctyna: ans aBTOpH3HP.
[Tonb3oBarenei

4. Tpopumos, B. K. Jduddepenunansuoe ucuuciaenue : yuebnoe mocodme / B. K.
Tpodumos, B. U. ArynpHuk. — 2-e uzn. — HoBocubupck : Cubupckuii rocygapcTBEHHBIH
YHHBEPCUTET TeJIeKOMMYHUKauil u uapopmaruku, 2019. — 210 c. — ISBN 2227-8397. — Tekcr

ANEKTPOHHBIN // DnexkTpoHHO-Oubmuoreunas cucremMa IPR SMART: [caiit]. — URL:
http://www.iprbookshop.ru/102114.html . — Pexxum moctyma: s aropusup. [loap3oBarencit

5. 3pixoB, C. B. Beienue B Teopuio nporpaMmupoBanusi. OObEKTHO-OPHEHTUPOBAHHBIN
noaxox : yuebnoe mocobue / C. B. 3pikoB. — 3-e¢ m3n. — Mocksa : MHTepHeT- YHHUBEpCHUTET
HNudopmarmonnsix Texnomoruit (MHTYUT), At [Iu Ap Menua, 2021. — 187 ¢c. — ISBN 978-5-
4497-0926-4. — Tekct : 2MeKTpOHHBIA // DnexkTpoHHO-OMOMMoTeuHas cucrema IPR SMART:
[caiiT]. — URL: http://www.iprbookshop.ru/102007.html . — Pesxkxum noctyma: i aBTOPH3HP.
II0JIb30BaTeNeH

6. Kimunaes, FO. B. Meroasl W TEXHONOTMH KOMIIBIOTEPHBIX BBIYMCIEHHH B
MareMaTu4eckoM MOJENUpOBaHMU: y4yeO. mocoOue Mo aucuuiuiiHe "BpruucnuTenbHas
MareMaTuka" JUisl CTyAeHTOB HampasieHus "MHdopmaTika ¥ BeIYUCIUTEIbHAS TEXHUKA" U CHELl.
"IIporpamMHOe oOecrieyeHHe BBIYMCIUTEIBHON TEXHUKH M aBTOMATHU3MPOBAHHBIX CHCTEM' BCEX
dopm obyuenus / 1O. B. Knmunaes, [[. B. Tepun ; , CaparoBckuit roc. TexH. yH-T. - Caparos :
CI'TY, 2010. - 208 c. : un. ; 21 cm. - bubnuorp.: c. 150-151 (28 nass.). - ISBN 978-5-7433-2216-9
DK3eMIuIsIphI Beero: 41

7. TIucemenssii JI. T. Koncmekr nekumii 1o Beicimuel Marematuke : B 2 4. / JI. T.
[Tucemennsiid. - 9-e m3a. - M. : Atipuc-Ilpecc, 2013 - . - (Beicmiee oOpazoBanue). - ISBN 978-5-

8112-4000-5. 4. 2. - 2013. - 256 c. : uin. ; 24 cm. - ISBN 978-5-8112-5095-0
DK3eMILISIPHI BCETo: 8

8. Knunaes, FO.B. BerunciautensHas MaTeMaTuka : METOJ. yKa3. K MPaKTHUYECKUM
pabotam / F0.B. Kimmuraes. — Durensc: 9TU (bumuan) CI'TY nmenu [Narapuna FO.A., 2021. — 36 c.
— Texkcer : anekrponnsii — URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=543&rashirenie=doc

9. Mbreioz JI.,, ®unk K. UYucnennsle Meromsl. Mcmonb3oBamme MATLAB..: WJ]
"Bunbpamc",2001. 720c.
URL:http://techn.sstu. ru/new/SublectFGOS/InsertStatlstlka aspx?ldResurs=22788&rashirenie=rar.
. Pexxum nocryma: mis aBropusup. [lomszoBareneit

10. MaremaTnueckoe MOAENIUPOBAHUE [TEKCT| : HAYY.-TEXH. MEPHOANYHOCTH BHIXOAUT 12
pa3 B roj. KYPH, ISSN 0234-0879 Pexxum JIOCTYyTIA:
https://www:.elibrary.ru/contents.asp?id=41298284
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11. Bectauk CapaToBCKOro rocyaapcTBEHHOIO TEXHMYECKOTO yHuBepeuTera [Tekcr]. :
Hay4.-TexH. )XypH. / Capar. roc. TexH. yH-T (CaparoB); r1. pea. U. P. ITnese. - Caparos : CI'TV. -
Caparos : CI'TY, (2003-2023) - Beixoaut exxexBapraibHo. - ISSN 19998341

11.2. Ilepuoauveckue U3TaHUs
He ucnons3yrorcs

11.3. HopMaTuBHO-IPaBOBbIe AKTHI M MHbIE MPABOBbIE JOKYMEHTbI
He ucnone3yrores

11.4 IlepeyeHb 3J1eKTPOHHO-00pa30BaTeIbLHBIX PeCypPCOB

1. VYuebHO-MeTOqUYECKHE MaTepHalbl MO JUCHUIUIMHE «MeToAbl BBIYUCIUTEIHHON
MaTeMaTUKu» (3JEKTPOHHBIN 0Opa3oBaTenbHblil pecypc pasmenien B MOC DTU (pumman) CITY
umenn ['arapuna FO.A.) http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1719

2. Caiit OTU (¢punman) CI'TY umenu "arapuna FO.A. (http://techn.sstu.ru )

11.5 DaeKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI
1. «OBC IPRbooksy,

2. «OBC elibrary»

3. ObC «KOHCVYJIbTAHT CTYJJEHTA»

11.6. Pecypcbl uHGpOpMALHOHHO-TEIeKOMMYHUKAIIMOHHOH ceTn « AHTEepHET»

He ucnons3yrorcs

11.7. TIleuaTHble M JJIeKTPOHHBbIe o0Opa3oBaTejbHbIe pecypcbl B  (opmax,
aJanTUPOBAHHBIX JIVISl CTYJIEHTOB ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3710POBbsi (VI TPy
U MOTOKOB ¢ TAKUMHU CTY/IEHTAMM)

1. ApanTtupoBanHas Bepcus HDODB, nns ucnonb3oBaHus UHBAIMIAMU U JIMLAMU C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbBSI

Obyuarowuecs u3z yucna unearuoose u auy c¢ OB3 obecneuenvt neuamuvivu u (unu)
NeKMPOHHBIMU 00PA308AMENILHBIMU PeCypcaml 8 hopmMax, a0anmuposaHHvlX K 02PAHUYEHUIM UX
300p0BbSL.

12. UndopmaumoHHO-CIPABOYHBIE CUCTEMBbI U NPo¢ecCHOHATbHBIE 0a3bl TAHHBIX

OOyuaronumMest  o0ecrieueH J0cTyn (yIaJe€HHBIH JOCTYH), B TOM 4HCIE B Clydae
MPUMEHEHUS DJEKTPOHHOTO OOyYeHHs, AUCTAHIIMOHHBIX O0Opa30BaTENbHBIX TEXHOJOTUH, K
COBpPEMEHHBIM MpodeccHOHANBHBIM 0a3aM JaHHBIX U UH()OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

12.1 Ilepeyenb MHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
He ucnons3yrores

12.2 Ilepeyenb npogecCHOHAIBHBIX 023 JaHHBIX
He ncnons3yercs

12.3 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJAb3yeMBbIX NPH OCYIIECTBJICHUH
05pa3OBaTeJILHOF0 nmpouecca mo AUCHUILIMHE, BKJ/JIKOYasgs IEpeYCHb nporpaMmMHOIro
obecnevyeHust

06p8.30BaTeJ'ILHBII71 nponoecc 1mo JAUCHUIIIINHE oDecrieyeH HCO6XOI[I/IMLIM KOMIIJICKTOM
JIMIICH3UOHHOI'O H CBO60)IHO pacrnpocTpaHdaeMoro mnporpaMmmMHOIO 06ecnequH5{, B TOM YHUCIIC
OTCYCCTBCHHOT'O ITPOU3BOACTBA (HO,I[J'IC)KI/IT 0OHOBIIEHUIO npu HCO6XOI[I/IMOCTI/I).

1) JluneH3noHHOE MPOrpaMMHOE 0OECTIeUCHHE
Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint). Mathcad

2) CB0OOJHO pacmpoCTpaHseMOe IPOrpaMMHOE 00ECTICUCHUE

Kaxnprii  oOywaromuiics B TEYEHHWE BCEro Iepuojaa OOydeHHs 00ecreunBacTCs


http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1719
http://techn.sstu.ru/

UH/IMBUYAIbHBIM HEOTPAaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHO-OMOJIMOTEUHOW CHCTeME U
3JIEKTPOHHOM MH(POPMAIMOHHO-00pa30BaTEILHOMN Cpeie.

13. MarepuajibHO-TeXHHYECKOE o0ecrieyeHmne

OO6pa3oBarenbHbIii porece odecnedeH y4eOHbIMU ayTUTOPUSAMU JUIS IPOBEACHUS yUeOHBIX
3aHATUN JIEKIMOHHOTO THIA, 3aHATHI CEMUHAPCKOrO THIIA, TPYHIOBBIX W HMHIUBUIYaTbHBIX
KOHCYJbTallMi, TEKYIIEro KOHTPOJII W IPOMEXYTOUYHOM arrecraluy, MOMEUICHUSIMHU IJIs
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

VY4eOHble ayIMTOPHH OCHAICHHBI 000PYI0BAaHUEM M TEXHUYECKUMHU CPEICTBAMH 00y4eHus,
KOTOpBIE BKJIIOYAIOT B ce0s yueOHyI0 Me0esb, KOMIUIEKT MyJIbTUMEAUIHOrO0 000pyI0BaHUs, B TOM
qlclie IEPEHOCHOTO (IIPOEKTOP, 3KPaH).

[Tomemienust Ui caMOCTOATENbHOM pabOThl OOYYAIOIIMXCS OCHAIIEHBl KOMITBIOTEPHOM
TEXHUKOM C BO3MOYKHOCTBIO TMOAKIIOYEHHS K ceTH «VHTepHeT» M oOecredeHHeM AO0CTyna B
9JIEKTPOHHYI0 HH(pOpMAIMOHHO-00pa3zoBaTensHyto cpeny DTHU (pumuan) CI'TY umenu I'arapuna
I0.A.

PaGouyro mporpammy cocTaBmII N3, ’ —_—
1.¢.-M.H., mpodeccop T Rtlnd /10.B. Knunaes/

07.06.2023
14. lonojiHeHHsI 1 M3MeHeHHsI B padoyeil mporpamMmme

PaGouvas mporpamma riepecMoTpeHa Ha 3acelaHuu KadeIpbl
« » 20 rojia, mpoToKos No

3aB. kadeapoit / /

Baecennble n3MeneHnus yreepxaeHsl Ha 3acenannn Y MKC/YMKH
« » 20 _ ropa, mpoTokos Ne
[Tpencenarens YMKC/YMKH /

~




