DHIeNbCCKUI TEXHOJIOTHUECKH HHCTUTYT (prnuan) dhenepaabHOro rocy1apcTBEHHOTO OI0IKETHOTO
00pa3oBaTeNbHOTO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«CapaToBCKHUii TOCY1apCTBEHHBIN TEXHUYECKU yHUBepcuTeT umenu ["arapuna FO.A.»

Kadenpa «EcrecTBeHHbIE 1 MaTEMaTHUECKUE HAYKH)

PABOYASA ITPOT'PAMMA

IO AUMCHUIIIINHE b.1.2.8 «BrrancaurtensHas MaTeMaTHKA

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

CHCTEM)
dopma oOyueHust — 3a09HAs

Kypc — 2

cemectp — 3

3a4ETHBIX eIUHUI] — 4

BCero yacos — 144

B TOM YHCIIE:

JeKIH —6

KOJJIOKBUYMBI — HET
MPAKTUIECKHUE 3aHITHS —12
1a0opaTOpHbIE 3aHATUS — HET
camocTosiTenpHas padorta — 126
3a4yeT — HeT

3a4€eT C OLICHKOM — HET
9K3aMeH — 3 CEMEeCTp

PI'P — Her

KypcoBas paboTa — HeT
KYpPCOBOM MPOEKT — HET
KOHTpOJIbHast paboTa - 3 cemecTp

PaGouast nporpamma o6cyxaeHa Ha 3aceganuu kadenpst EMH
«27» nurons 2022 rona, mpotokosa Ne 9

/
3aseayrommuii kapeapoit £ 7 /'/// /KunnHa E.B./

Pabouas nmporpamma oocyxaena Ha YMKH UBUT
«27» nrons 2022 roga, npotokosa Ne 5
/

T
I[Tpeaceaarens YMKH ¢. /2% [Kumna E.B./

DHrense 2022



Henu 1 3a1a4n TUCHUTLTHHBI

Lenun npenogaBaHusl IMCHMIIMHBL: (OPMUPOBAHUE CUCTEMBbI 0a30BBIX MOHATUMN
IPOILETyPHOTO, OO0BEKTHO-OPUEHTHUPOBAHHOTO MPOrPAaMMUPOBAHUS M TPEACTaBICHUH O
METOJIaX, aJrOpUTMax M TEXHOJOTUSAX YHCICHHBIX METOJOB, a TaK e BbhIpabOTKa yMEHH
MPUMEHSATD UX JJI PEUICHUS] TPAKTUUYECKUX 3a]1a4;

3agaum npenogaBaHus AUCHUILIMHBI
- M3Y4YCHHE BBIYUCIUTEIBHBIX METOAOB, a TaKKe  MNPUOOpPETeHHE NPAKTUYECKUX HABBIKOB
POrPaMMHOM peanu3ali METOI0B BHIUMCIUTEILHOW MAaTeMaTHKU U UCTIOIb30BAHUSI CTaHJAPTHBIX
MaKeTOB MaTeMaTHyeckux rnporpamm: MatLab 5-7.x u MathCAD 7;
- obecrieyeHre MPOYHOTO U CO3HATEILHOTO OBJIAJICHUS CTYICHTAaMH OCHOB 3HAHUN O MPOTPaAaMMHBIX
MeTo/aX 0O0pabOTKH YMCIOBOW MH(OpMAIMK, MPUBUTH HABBIKM CO3HATEIBHOIO U PAlMOHAIBHOTO
ucnosb3oBaHuss DBM B cBoell yueOHOM, a 3aTeM nmpodeCcCHOHATBHON AeATEIbHOCTH.

1. Mecto qucuuminnel B crpykrype OITIOII BO
Hucuuumza b.1.2.8 «BeruncnurenbHas MaTeMaTHKa» OTHOCHUTCS K BapUaTHBHON YacTh
yueOHoro minaHa bioka 1 «/{ucuunianabl (MO )».

3. TpeOoBaHus K pe3yJIbTaTAM OCBOCHUS JUCHUIJINHBI:
I/I3yqu1/Ie JOTUCHUIIIINHBI HaHpaBHCHO Ha Ct)OpMI/IPOBaHI/Ie KOMIICTCHIIUHN .
OIIK-1 CnocobeH npUMEHSATh €CTECTBEHHOHAYYHBIEC U OOIICMH)KEHEPHbIE 3HAHUS, METO/IbI
MaTEeMaTUYECKOr0 aHalln3a U MOJEITHUPOBAHUSI, TEOPETHUECKOTO B SKCIIEPUMEHTAIBHOTO
HCCIIeI0BaHMS B TPO(PECCHOHATILHON ACSATEIBHOCTH

4. O0beM AUCHMILINHBI U BUJbI Y4eOHO# padoThl

3aounas hopma oOydeHHs
(axaz. yacoB)

Bun yuebHol gestensHOCTH 10 cemecTpam
Bceero
3 cemecTp
1. AyauTopHBbIe 3aHATHSI, YACOB BCETO, B TOM YHCIIE: 18 18
* 3aHATHUS JIEKIMOHHOI'O THIIA, 6 6
* 3aHATH CEMUHAPCKOTO THUIIA: - -
MIPaKTUYECKHUE 3aHSITHS 12 12

J'Ia60paTOpHBIe 3aHATUA - -

B TOM YHCJIE 3aHATUS B (hOpMe IPAKTUYECKON NOJTOTOBKU - -

2. CamocTosTenbHast padoTa CTYJICHTOB, BCETO 126 126

— KypcoBas paboTa (IpOoeKT - -

— KOHTpOJIbHas paboTa + +
3.IlpomexxyTouHas aTTeCTalus: 9K3aMeH
9K3AMEH, 3a4em ¢ OYeHKOll, 3a4em

HUTOI'O: aK.4yacoB 144 144
OO0mmas TpyA0€MKOCTh 3ad. efl. 4 4

5. Conep:xxanue TMCUUILINHBI, CTPYKTYPHUPOBAaHHOE 10 TeMaM (pa3aeiam)
€ YKa3aHHEM KOJIUYeCTBA aKaJleMUYeCKUX YaCOB ¥ BU/IOB Y4eOHbIX 3aHATHH

5.1. Conepskanue TUCUMIIJIMHBI

Tema 1. Teopusa u meToAbl NPUOIUKEeHUA QYHKIUM.
Oprtoronansubie QyHkmuu. OOIIME CBOWCTBA OPTOTOHAIBHBIX (GYyHKIUNA. HepaBeHCTBO
Beccens u momnora. OpToroHanpHbIE MHOTOWIEHBL. AnreOpanyeckoe HWHTEPIOINPOBAHHE.




WuTepnionaunonHslii MHorouneH Jlarpawka. BerumcnurenpHas cxema OiitkeHa. Kiaccuueckue
OpPTOTOHAJIbHBIE MHOTOWJIEHBI. METO/I HANMEHBIIINX KBAaIPaTOB.

Tema 2. YUncaeHHble MeTOAbI pemieHus ajaredpamyecKmnx U
TPAHCHEHJICHTHBIX YPABHEHMIA.

Merox mnOpoCTBIX HWTEpauMil. YCIOBHE CXOIMMOCTH. Y COBEPIICHCTBOBAHHBIM METOJ
MoCJIeIOBaTeIbHbIX TpuOamKeHuit — wmonudukanus Bercrerina (1958r.). Meron Hprotona-
Padcona. MeTonsl: geneHust oTpe3ka mormoiaM, MoauduIMpoBaHHbii MeTon HproToHa-Padcona,
XOp, CeKyIINUX, KOMOMHUPOBAHHBII METO/ XOPA-3 CEKYIUX.

Tema 3. YUncaeHHble MeTOAbl pemieHus cucTeM JHUHEeHHBbIX
ajnreopaunvyeckux ypapuenuii — CJIAY.

Boruucnenne onpenenuteneit. Meron Kpamepa nins CIIAY. Meron lNaycca mns CIIAY.
Meron utepaunmii qiist CJIAY. Ycenosue cxonumoct. Metoa 3einens CJIAY.

Tema 4. YuciaeHHble MeTOAbl PpelIeHUS CHCTEM  HeJHHEeHHBbIX
ajnreopanvyeckux ypapuenuii — CHAY.

Merton urepaumii 1t CHAY. VYcnosue cxomumoctu. Meton Herotona-Padceona mns
CHAY.

Tema 5. Pemrenue o0bIKHOBeHHBIX AU PepeHINATBHBIX YPABHEHHUI.

[Ipupona u cmbicn auddepeHunanbHbix ypaBHeHui. [lome HampaBnenuii. YucneHHOE
peuieHue. YCTOMYMBOCTH METOJA TMPOCTOTO IMPOTHO3a. YCTOMYUBOCTH Koppekuun Cucremsl
mubdepeHanbHbix ypaBHeHUd. Metonasl Pynre-Kyrra. Meton Pynre-Kyrra 4-ro mopsiaka.
Meton Diinepa. VcnpasiieHHbI MeTon Diniepa. MoauduupoBaHHblid MeToa Jiepa. Meton
Anamca. KomOuHupoBaHHbIe METOIbl. BEIOOD 11ara HHTErpUPOBAHUS U OLIEHKA TOUHOCTH.

Tema 6. UncineHHoe MHTEerpUpPOBaHUE.

Uucnennoe MHTEIPUPOBAHUE. KBagparypuslie bopMyIbI, MOPOXKACHHbBIE
UHTEPNOISILUUOHHBIMU  popmynamu. Dopmyna Tpameuuii. @Popmyna Cumncona(mnapadon).
OcTaTo4yHbI YlieH —OLIEHKa IMOTPEIIHOCTH KBaapaTypHoi (opmynsl. KBampatypubie (hopMyIibl
boma, Yammisa, Hetorona-Koreca. KBagpaTtypHsie ¢hopMyIibl Ha OCHOBE HEPaBHOOTCTOSIIUX Y3JIOB.
®opmynel ["aycca, Yebbiméra. PekkypentHoe cooTHommenue Pombepra

Tema 7. llpumenenue cucrembi MATLAB B 3amayax BBIYHCJIUTEJbHOM
MaTeMaTHKH.

OcHoBHbIe cBefieHus1 0 cucteme MatlLab. YcranoBka cuctemsl Ha komnbioTep. Paborta B
pexxruMe MpsSMBIX BeIuucieHnid O030p U MCIONIB30BaHNE BHEITHUX paclIMpeHuit cucteMsl Pabota ¢
rpauyecKuMu CpeCcTBaMHU.

5.2. Pa3naenibl, TeMbl JUCIUIIMHBI M BHABI 3aHATHH

Bupl 3aHsTHIA, BKITIOYasi CAMOCTOSITENIBHYIO paboTy
CTYJEHTOB (B aKkaj.Jacax)

11\/?1 HaumenoBanue pasnena, TeMBI 3aHATHUS 3aHSTHUS camoc—
JUCLUTUTMHBI JIEKIIMOHHOTO NPaKTUYEeCKHe TOSITEebHAS
THIA pabora
1. | Teopust u MeTONBI MIPUOTMKEHUS 2 2 -
GyHKIMIM.
2 | YucneHHble METOBI pEIIeHUS 1 2 -

anreOpanvecKux u
TPAHCIICH/ICHTHBIX YPaBHEHHIA.

3 | YucriieHHBIE METOIBI PEIICHUS 1 2 18
CUCTEM JIMHENHBIX
anredpandecKkux ypaBHEHHUH —
CJIAV.

4 | YucneHHbIe METOBI PELICHUS 1 1 18
CHCTEM HEJTMHEWHBIX
anredpandecKkux ypaBHEHHUH —
CHAY.




Perienrie 00BIKHOBEHHBIX

JudQepeHInaIbHbIX YpaBHEHUH.

20

YucaeHHOe HHTETPUPOBAHUE. 1 1

17

[Tpumenenue cuctemsl MATLAB 1 1

B 3aJa4ax BBIYMCIIMTEIILHOM

Mar€MaTuKU.

17

8

HOI[FOTOBKa K 9K3aMCHY

36

Hroro

126

5.2. IlepeyeHb NPAKTHYECKUX 3AHATHH

/o

HanmenoBanmne pasaciia,

TEMBbI AU CLHUITIINHBI

ConepxxaHue NpaKTUUYECKUX 3aHATUN

O0BeM
JIUCLUATUINHBI B
aKaj. yacax

Teopm[ 1 MCTOJbI

npuOIKeHs QyHKIUHA.

Meron nHanmensinux kBaaparoB (MHK)
WNurtepnionsuuonnsiii nonuHoM Jlarpanxka
WNuTepnonsuuonHas cxemMa JHUTKeHa

2

YucneHHbIe METOMBI
peueHus
anreOpanyecKux u
TPaHCLEHICHTHBIX
YpPaBHEHUU.

Meron Herotona - Padcona

YuciaeHnble METOABI
pelIeHUs] CUCTEM
JIMHEHHBIX
anre0panvecKux
ypaBuenuii — CJIAY.

Pemenne MMHENHBIX ypaBHEHUN.

YucneHHuble METOBI
pELIEHUs] CUCTEM
HEJIMHEHHBIX
anredpanvecKux
ypaBHenuii — CHAY.

Pemrenne HeMMHENHBIX YpaBHEHUN.

Pemenue
OOBIKHOBEHHBIX
middepeHnnaIbHbIX
YpaBHEHUM.

Pemenue nugdepeHnnanbHbIX ypaBHEHHH

YucneHnoe
WHTETPUPOBAHMUE.

YUucneHHoe HHTCIPUPOBAHUC.

[IpumeHeHne cucremsl
MATLAB B 3agauax
BBEIYHCIIUTETEHON
MaTeMaTHKH.

[Ipumenenue cucremsl MATLAB B 3amagax
BBEIUMCIIUTENLHON MaTEMATUKH.

Hroro:

10

5.3. Ilepeyens 1a00paTOPHBIX padoT
JlabopaTopHbIe 3aHATHS HE TPEAYCMOTPEHBDI.

5.4. 3ajanus 1A caMOCTOATEIbHON PA0OTHI CTYJACHTOB




Nen/n | HammeHnoBanwue paznena, 3agaHusi, BOMPOCHL, AJIs1 CAMOCTOATEILHOTO O0neMm
TE€MBI JUCIIUILUINHBI W3ydeHus (3a/1aHus) MYCLIUILJIVHEI B
aKaJ. yacax
3 Yucnennsle MeToabl | MeToasl HHTETPUPOBAHUS: 18
pElIeHUs CUCTEM Tparneuui,
JIMHEMHBIX CuMIicoHa,
anredpandecKkux ["aycca,
ypaBaenuii — CJIAY. PombGepra.
4 YucneHHble METOAEI Meronp! pemienusi CJIAY u CHAY, 18
pELIeHUs] CUCTEM MaTpUYHbIC OTIEPALINH.
HEJTMHEHHBIX Brruncnenue onpeaeneHHbIX HHTErPaioB.
anredpandecKux [IporpammusIe cpenicTBa.
ypaBHeHuii — CHAY.
5 Pemenue MoaudunmpoBaHHbIi MeTO Diiepa, 20
OOBIKHOBEHHBIX meton Pynre-Kytra 4-ro nopsizka,
muddepeHIranbHbIX | MeToa ['upa a1t 0OBIKHOBEHHBIX
ypaBHEHUH. muddepennmanbubix ypasHeHuit (O1Y)
Mertoap! iporuosa u koppekuuu st OJ1Y.
6 YucneHnHoe dypbe-ananus, 17
WHTEIPUPOBAHUE. osicTpoe npeodpazoBanme Oypoe (BI1D)
OnHomepHbId, AByMepHbIN aHann3 Dypee.
7 [Tpumenenne cucremsl | [TommHoMBI YeObIméRa 17
MATLAB B 3amagax DKOHOMU3AIUSI CTEIIEHHBIX PSAIOB.
BBIUMCIIUTEIILHOM
MaTeMaTHKU.
8 ITonroroBka K 3K3aMeHy 36
Hroro 126

2.

6. PacueTrHo-rpaduyeckas padora - ve npedycmompeHa

7. KypcoBas pabdora - ne npedycmompeHa

8. KypcoBoii npoekT - ne npedycmompen

9. KonTpoabHas padora
KoHnTtponbsHas pabota mpeaycMOTpeHa B 5 ceMecTpe I CTYyICHTOB 3a09HOM (pOpMBI
oOy4eHwUs.
1. Cryaent 3a0unoit hopmbl 00ydeHust Beioupaet NeNe 3aanuii mo cBoemy
MOPSIAKOBOMY HOMEPY B BEIOMOCTHU (’KypHaJie) TPYIIIIbI.
KP odopmisiercs oruérom B Bujie nokyMenTta *.doc (dOCX) ¢ TUTYIIbHBIM
JMCTOM U MOAPOOHBIMU MOSICHEHHAMH PELICHUI U UCTIOIb3YEMBbIX (MU
pa3pabOTaHHBIX CTYAEHTOM) aJrOPUTMOB, CKPUHIIIOTAMU I'paruecKux
pe3ynbTaTOB, TEKCTAMU POIPAMMHBIX KOJOB;
K otuéry npwiararorcs ¢aitiel ¢ pactmpenusmu * XIS padoraromumx VBA-
MAaKpOCOB pELICHUH 3a7ay.

3agaHus U1 KOHTPOJIbHOM paboThl npenctarieHsl B MOC no ceblike:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1719&tip=26



http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1719&tip=26

10. OueHouyHble cpeAcTBA Js NPOBeJEHHS] TEKYHIero KOHTPOJIS M
NMPOMEKYTOYHOM aTTecTalNu

OrneHuBanre  pe3yabTaTOB  OOy4YeHUS 1O JWCOHWIUIMHE W YPOBHS
c(hOpPMHPOBAHHOCTH KOMITETCHIIMH (4aCTH KOMIIETEHITUHN) OCYIIIECTBIISIETCS B paMKax
TEKYILIEr0 KOHTPOJISl YCIIEBAEMOCTH M TPOMEKYTOUYHOM aTTECTAllMU B COOTBETCTBUU C
DOH/IOM OLIEHOYHBIX CPEJICTB.

Bonpocs 1151 3k3amMeHa

IIpumeuanue:.

1. ITynkr 0) - Bompoc otHeceH K cucreme MatLab.

2. Co 3B€3/10YKOM — 110 BO3MOXXHOCTH M JKEJIAHUIO CTYICHTa (HO peKOMEHAYI0!)

3. CTyleHT A0KEH yMEeTh peau30BaTh TOT WM HHOWM YMCIIEHHBI METO/I WK aITOPUTM B Cpelie
VBA MS Office u B cucteme MatLab.

1 a) Meton HauMeHbIINX KBAAPATOB (JIMHEIHASI pErpeccusi).
0) [TommaoMuanpHas annpokcumarus mo MHK.
2 a) MaTepnonupoBanue o Jlarpamky u cxema DHTKEHa.
0) UnTepnonupoBanue GyHKIUH.
3 a) MeTozp! perieHus: HeTMHEWHBIX alNreOpandeckux U TPAHCIICHCHTHBIX YPaBHEHHI: TPOCTHIX
WTepalui,
4. TAXOTOMHUHU,
5 Herorona-Padcona,
6 MoauduIMpoBaHHBIA MeTo1 HproTOHA,
7 meton MeiikoHa (City4ail Mo4TH paBHBIX KOPHEH)
3 0) YHCIICHHBIE METOBI PEIICHUS] HETMHEWHBIX aNTreOpandecKnuX U TPAHCICHIACHTHBIX YpaBHEHHH.
8 a) Meron urepanuii,
9 metons: ['aycca,
10 3eiinens,
11 Herotona-Padcona
JUIsl CUCTEM JIMHEHHBIX M HelMMHEeHHbIX anreOpanyeckux ypasHeHuit (CJIAY u CHAY).
4 6) Meronpb! pemienust CJIAY u CHAY, matpuuHble onepanuu.
12 a) MeTob! HHTETPUPOBAHMS:
13Tpanenuii,
14 Cumricona,
15 T"aycca,
16 PombGepra
5 0) Boruncnenue onpeneneHHbIX HHTETPAJIOB.
17 a) MoaudunupoBaHHbIN MeTOA Ditnepa,
18 wmerox Pynre-Kyrra 4-ro mopsika,
19* meton I'mpa 15t 06bIKHOBEHHBIX U depeHimanbHbiX ypasHeHui (OY)
6 6) MeTotel mporHo3a u koppekmun st OJ1Y.
20 a) dypre-ananus,
21 6sicTpoe npeodpazoBanue Oypoe (bI1D)
20 6*) OnHoMepHbIH, TByMepHbIi aHan3 Dypbe.
21 a*) [NommaOMBI YeObIméRra
21 6*) DxoHOMU3AIUS CTENICHHBIX PSAIOB.
22 I'padpuxa MatLab:
23 BBICOKOYpOBHEBAA,
24 neckpunropHas,
25 cnenuanpHasi, aHUMallMOHHAs, TPEXMEpPHasl.



IIpuMepsI TeCTOBBIX 3a/JaHUI 110 IUCHUILIHHE

l. OTaejuTh KOPHU YpaBHeHHUsI rpaduyeckn (MCMOab3ysi MacTep AuarpamMm cpeabl Excel
2000) ¥ YTOYHHUTH OMH M3 HHX METOAOM HTepamuii (ncnoyn3ys cpexy VBA mnsa Excel
2000) ¢ Tounoctsio a0 0,001.

Bapuant Nel
Bapuant Ne2

Bapuant Ne3

Bapuant Ne4
Bapuant Ne5
Bapuant Ne6
Bapuant Ne7

BapuanT Ne§

Bapuant Ne9
BapuanT Nel0

Bapuant Nel 1l
Bapuant Nel2
Bapuant Nel3

Bapuant Nel4
Bapuant Nel5

1. Metogom 3eigeass pemntb ¢ TO4YHOCTBIO 0,001 cucremy JIHMHEHHBIX ypaBHEHHId,

x—cosx=0
3x+cosx+1=0
x+In x=0,5
2—x=Inx

(x— 1)2 = ;ex

(2-x)e* =0,5
22x-2% =0

x2 +4sinx=0

2x—lgx=0
5x—8lnx=8
3x—e’ =0

x(x+1)2 =1

NpUBEAsA ee K BUIY, YI00HOMY /Il HTepalHii.
IIporpammy peanu3zoBathb B cpene VBA.

Bapuant Nel

2,7x1 + 3,3X2 + 1,3X3 = 2,1
3,5)(?1 - 1,7X2 +2,8.X3 = 1,7
41x, +58x, —1,7x; =0,8

Bapwnant Ne3

3,1x1 + 2,8)(2 + 1,9X3 = 0,2
1,9x, + 3,16, 42,103 = 2,1
7,5x1 + 3,8x2 + 4,8x3 = 3,6

Bapnant Ne5

3,3x, +2,1x, +2,8x; =0,8
4.1x, +3,7x,+4,8x; = 5,7
2,7)(?1 + 1,8)(?2 + 1,1.X3 == 3,2

Bapuant Ne2

1,7x, +2,8x, +1,9x; = 0,7
2,1x, +3,4x,+1,8x; =11
4.2x —1,7x, +13x; =28

Bapnant Ne4

9,1x1 + 5,6X2 + 7,8X3 = 9,8
3,8)61 + 5,1x2+2,SX3 = 6,7
4,1x1 + 5,7)(2 + 1,2x3 = 5,8

Bapnant Ne6

7,6)61 + 5,8XZ + 4,7X3 = 10,1
3,8x, +4,1x,+2,7x; =9,7
2,9)61 + Z,IXZ + 3,8.X3 = 7,8



Bapuant Neo7 Bapuant Ne8

3,2x; =2,5x, +3,7x3 = 6,5 5,4x1 —2,3x, +3,4x3 =35
0,5x; +0,34x,+1,7x3 =-0,24 4,2x, +1,7x,+2,1x3 = 2,1
1,6x1 + 2,3X2 _I,SX3 = 4,3 7,5)(,'1 + 3,8)(2 + 4,8_)(,‘3 = 3’6
BapuanT Ne9 Bapuant NelO

3,6X1 + I,SX2 - 4,7X3 = 3,8 5,6x1 + 2,7X2 - 1,7X3 == 1,9
2,7x1 _3,6X2+1,9X3 = 0,4 3’4)(,'1 —3’6_)(,‘2—6’7)(3 = —2,4
L,5x; +4,5x, +3,3x3 =-1,6 0,8x; +1,3x, +3,7x; =1,2
Bapuant Nel 1

2,7x1 + 0,9x2 _1,SX3 = 3,5
4,5x1 - 2,8.X2+6,7X3 = 2,6
5,1X1 + 3,7.X2 — 1,4X3 = _0,14

11. YueOHO-MeTOAHYECKOE 00ecTIeueHHe TUCIUTIIJINHBI
11.1. PekoMeHnayeMasi aureparypa

1. Kynnos, I1. B. DnemenTapHas BeMuCIMTENbHas (usnka. KommbrorepHas o6paboTKa
JaHHBIX Ha MPAKTHYECKUX M TaOOpaTOpHBIX 3aHATHAX : yuyeObHoe mocobue / I1. B. Kynios, A. B.
KynoBa. — CapatoB : CapaToBCKHil rocynapCTBEHHbIH TeXHUUECKUI yHUBepcuTeT nMeHu 10.A.
['arapuna, 9bC ACB, 2015. — 36 c. — ISBN 978-5-7433-2880-2. — TekcT : 31MeKTpOHHBIH //
DNeKTpOHHO-OMOIMOTEYHAS cucremMa IPR SMART: [caiT]. — URL:
http://www.iprbookshop.ru/76536.html . — Pexxum noctyna: ams aBTOopu3up. mMoIb30BaTeiei.

2. Tpommuna, I. B. Uncnennsie pacuersl B cpene MatLab : yue6roe mocobue / I'. B.
Tpommna. — HoBocubupck : HoBocuOupckuii rocynapcTBeHHBIH TEXHUYECKUHA YHMBEPCHUTET,
2020. — 72 c¢. — ISBN 978-5-7782-4092-6. — Tekcr : osnekrponHsi // Ludposoii
o0Opa3oBareabHbIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/99243.html. — Pexwum moctymna: 1uist aBTOpU3MP. MOIb30BaTEICH

3. Tapudpymmin, M. ®. UYucneHHble METOABI HHTErpUpoBanus U depeHIMATEHBIX
ypaBHenuii / M. @. T'apudynnun. — Mocksa : Texnochepa, 2020. — 192 c. — ISBN 978-5-
94836-597-8. — Tekct : 2neKTpOHHBIH // DnekTpoHHO-OMOMMoTeuHas cucrema IPR SMART:
[caiit]. — URL: http://www.iprbookshop.ru/99103.html . — Pexxum nmoctyma: [yisi aBTOPH3UD.
ITonp3o0Barenei

4. Tpodumos, B. K. Iuddepennmansaoe ucuucienue : yuebHoe mocodbue / B. K.
Tpodumon, B. 1. ArympHuk. — 2-¢ uzn. — HoBocubupck : CuOupckwii ToCyIapCTBEHHBIH
VHUBEPCUTET TelleKOMMYHUKaIuii u undopmaruku, 2019. — 210 c. — ISBN 2227-8397. — Tekcr

JNIEKTPOHHBIH // DnexkTpoHHO-OMOMmMoreunas cucremMa IPR SMART: [caiit]. — URL:
http://www.iprbookshop.ru/102114.html . — Pexxum noctyma: anst aBropusup. [lons3oBareneit

5. 3mixos, C. B. Beenenune B Teopuro nmporpaMmupoBanus. OObEKTHO-OPHEHTUPOBAHHEIN
noaxox : yuebnoe mocobue / C. B. 3pikoB. — 3-e¢ m3n. — Mocksa : MHTEepHET- YHHBEpCHTET
HNudopmarmonnsix Texnomoruit (MHTYUT), At [Iu Ap Menua, 2021. — 187 ¢. — ISBN 978-5-
4497-0926-4. — Tekct : 2MeKTpOHHBIA // DnexTpoHHO-OMOMMoTeuHass cucrema IPR SMART:
[caiiT]. — URL: http://www.iprbookshop.ru/102007.html . — Peskum noctyma: [uis aBTOpPH3HP.
II0JIb30BaTeIeH



http://www.iprbookshop.ru/76536.html
http://www.iprbookshop.ru/99103.html
http://www.iprbookshop.ru/102114.html
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6. Knunaes, [O. B. Merogsl ¥ TEXHOJOTMM KOMIBIOTEPHBIX BBIYMCICHUH B
MareMaTH4eCKOM MOJENIMPOBaHUU: yded. mocobue 1o aucuuiuinHe "BoruncnurenbHas
Maremaruka' Ui CTy[JeHTOB HampasieHus "MHpopmaTtuka ¥ BHIYMCIUTENbHAS TEXHUKA" U CIEIl.
"IIporpamMMHOe obecrieyeHUE BBIYMCIUTENBHON TEXHUKHW M aBTOMATH3WPOBAHHBIX CHCTEM' BCeX
dopm obOyuenus / 1O. B. Knunaes, [I. B. Tepun ; , CaparoBckuii roc. TexH. YH-T. - CaparoB :
CI'TY, 2010. - 208 c. : un. ; 21 cm. - bubauorp.: c. 150-151 (28 nasg.). - ISBN 978-5-7433-2216-9
DK3eMIuIsIphI Beero: 41

7. TIucemennsiii JI. T. Koncnekr nekumii mo Beiciieii maremaruke | B 2 4. / JI. T
[Tucemennsid. - 9-e m3a. - M. : Aiipuc-Ilpecc, 2013 - . - (Bsicmiee obpazoBanue). - ISBN 978-5-
8112-4000-5. 4. 2. - 2013. - 256 c. : uin. ; 24 cm. - ISBN 978-5-8112-5095-0
OK3eMIULIPBI BCETO: §

8. Knunaes, 10.B. BeruucinurenpHas MaTeMaTuKa : METO/. YKa3. K MPAKTUYECKUM
paboram / 10.B. Kimunaes. — Onrensc: 9TU (bunmuan) CI'TY umenn ["arapuna 10.A., 2021. — 36 c.
— Texkct : anextponnbii — URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=543&rashirenie=doc

9. Mbreros I, ®unk K. Yucnennsie meromsl. Hcmomszosanme MATLAB..: UJI
"Bunbsamc",2001. 720c.

URL:http://techn.sstu. ru/new/SublectFGOS/lnsertStatlstlka aspx?IdResurs=22788&rashirenie=rar.
. Pexxum nocryna: nis aBropusup. [lonbs3oBareneit

10. Maremarnueckoe MONENIUPOBAHUE [TEKCT] : HAYY.-TEXH. NEPHOAUYHOCTH BHIXOAUT 12
pas B rOZ. KYpH, ISSN 0234-0879 Pexum JOCTyNa:
https://www.elibrary.ru/contents.asp?id=41298284

11. Bectauk CaparoBCKOro rocyiapcTBEHHOIO TEXHMYECKOTO yHuBepcuTeTa [Teker).
Hay4.-TexH. )KypH. / Capar. roc. TexH. yH-T (Caparos); ri. pea. U. P. [Tnese. - Caparos : CI'TV. -
Caparos : CI'TY, (2003-2023) - Beixoaut exxexkBapraibHo. - ISSN 19998341

11.2. Ilepuoauyeckue u3IaHus
He ncnons3yrorcs

11.3. HOpMaTI/IBHO-HpaBOBI)Ie AKTbI U HHBIC ITPABOBbIC TOKYMCHTLI
He HCIOJIB3YIOTCH

11.4 IlepedeHb 2JIEKTPOHHO-00pa30BaTEJIbLHBIX PECYPCOB

1. VYdyeOHO-MeTOnMYECKHME MaTepUalbl IO JUCHUIUIMHE «MeToabsl BBIUMCIUTEIBHOM
MaTeMaTHKU» (3JIeKTpOHHBIN oOpa3oBaTenbHbIil pecype pasmenieH B MOC OTU (punman) CI'TY
umenu ["arapuna FO.A.) http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1719

2. Caitr OTU (¢pumman) CI'TY umenu Iarapuna FO.A. (http://techn.sstu.ru )

11.5 DeKTpOHHO-0MOIHOTEYHBbIE CHCTEMbI
1. «OBC IPRbooksy,

2. «9BC elibrary»

3. ObC «KOHCVIJIbTAHT CTYJJEHTA»

11.6. Pecypcbl uHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTepHeT»

He ucnons3yrorcs

11.7. IleyaTHble W JJIEKTPOHHbIe oOpa3oBaTeJbHbIe Ppecypcsl B  (opmMmax,
aJaNTHPOBAHHBIX VIS CTY/IEHTOB ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMU 3/10POBbsl (JIJIs1 TpPyni
U MOTOKOB ¢ TAKUMHU CTYJACHTAMM)

1. ApantupoBannas Bepcuss HDOb, i umcnonb3oBaHWS WHBAIMAAMH € JIMIIAMH C
OTPaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/I0POBbSI

Obyuarowuecs u3z yucna unearudos u auy c¢ OB3 obecneuenvt neuamuvimu u (uiu)
INEKMPOHHBIMU 0OPA308AMENbHBIMU PECYPCAMU 8 POpMax, A0AnMupoSAHHbIX K OSPAHUYEHUAM UX
300p0BbSL.


http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=543&rashirenie=doc
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=22788&rashirenie=rar
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1719
http://techn.sstu.ru/

12. UndopManiuoHHO-CIIPABOYHbIE CHCTEeMbI U PodeccuoHAIbHbIE 0a3bl JAHHBIX

OOyuaromumMest oOecrieueH A0CTyn (yAaldeHHBIA JOCTYN), B TOM 4HCIE B Clydae
NPUMEHEHUS JJIEKTPOHHOIO OOYYeHHMs, IUCTAHLIMOHHBIX OOpa30BAaTENbHBIX TEXHOJOTHHA, K
COBPEMEHHBIM PO ECCHOHATBLHBIM 0a3aM TaHHBIX U HHPOPMAITMOHHBIM CIIPAaBOYHBIM CHCTEMAM.

12.1 Ilepeyenb MHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
He ucnonb3yrorcs

12.2 Ilepeyenn npogeccnoHaANbHBIX 023 JAHHBIX
He nucnons3yercs

12.3 IlepeyeHb MHGOPMALMOHHBIX TEXHOJOIHM, HCHOJAb3YEeMBIX NPH OCYLIECTBICHUH
0o0pa30BaTeJLHOI0 Ipolecca MO0 JAUCHMIUIMHE, BKJIOYasi MNepedeHb MPOrpaMMHOIO
odecrevyeHust

OﬁpaSOBaTeHLHbIﬁ npouecc 1Mo AUCHUIIIMHE o0ecrieyex H606XO,I[I/IMLIM KOMIIJIEKTOM
JJMOCH3UOHHOTO H CBO6OILHO pacrpocTpaHiacMoro nporpaMmmMHOIro 06GCHG‘I€HI/I$I, B TOM YHUCIIC
OTEYECTBEHHOTO MPOMU3BO/ICTBA (TIOAJICKUT OOHOBJICHUIO TP HEOOXOTUMOCTH).

1) JInueH3noHHOE IPOrpaMMHOE 0OECIIEUCHHE
Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint). Mathcad

2) CB00OJHO pacmpoCcTpaHsAseMOe IPOrPaMMHOE 0OeCTIeYeHUE

Kaxnpiii  oOyuvaromuiics B TeYeHHME BCEro ImepuoAa oOydeHHs oOecreunBaeTrcs
WHIUBUIYAJIbHBIM HEOTPAHMYECHHBIM JIOCTYIIOM K JJICKTPOHHO-OMOIMOTEYHOW CHUCTEME W
3JICKTPOHHOM MH(POPMAIIMOHHO-00pa30BaTEILHON cpeie.

13. MaTepuajJibHO-TeXHHYECKOE o0ecriedeHmne

OO6pazoBatenbHbIN Ipolecc o0ecnedeH yueOHbIMU ayAUTOPUSIMH [Tl IPOBEACHUSI YIEOHBIX
3aHATUI JIEKIMOHHOTO THIA, 3aHATUH CEMHUHApCKOro THIMA, TPYNNOBBIX W WHAWBHUIYAIbHBIX
KOHCYJIbTAIlMi, TEKYIIeT0 KOHTPOJSI M TPOMEXKYTOYHOH aTTecTalli, IOMEUICHUSIMHU IS
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB.

VY4eOHble ayIUTOPUN OCHAILIEHHBI 000PYAOBaHNEM U TEXHUYECKUMH CPEACTBAMU 00YUEHMUS,
KOTOpbIE BKJIIOYAIOT B ce0sl yueOHYI0 MeOelb, KOMIUIEKT MyJIbTUMEIUIHOT0 000py/J0BaHuUs, B TOM
YHUCJIEe TIEPEHOCHOTO (MPOEKTOP, IKPaH).

[Tomemienuss A CaMOCTOSATENBHOW pPabOThl OOYYAIOMIMXCSl OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO TOAKIIOUEHHS K ceTH «VHTepHeT» W o0ecrleyeHneM J0CTyna B
AJIEKTPOHHYIO MH(pOpMalMOHHO-00pa3oBarenbHyto cpeny TU (dunman) CI'TY umenu IMarapuna
I0.A.

Pa6ouyio mporpaMmy COCTaBHI -/, — )
C/C\‘ <ﬁLL¢A /x

1.¢.-M.H., podeccop /10.B. Knmunaes/

07.06.2023
14. Tono/iHeHMs1 U MI3MEHEHHs B padouel mporpamme

PaGouas nporpamma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl
« » 20 rojia, mpoTokoia No

3aB. xadenpoit / /

Brecennsie n3menenus yrepxkaeHs! Ha 3acenannn Y MKC/YMKH
« » 20 _ roaa, npoTokos Ne
[Ipenacenarens YMKC/YMKH /

~







