DHIeNbCCKUM TEXHOJIOTHUECKU HHCTUTYT ((prinian)
(enepanbHOro rocyJapCTBEHHOTO OOI)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«CapaToBCKuUll TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET MMeHH [arapuna 10.A.»

Ka(benpa «EcTecTBEeHHBIC 1 MAaTEMATHYECKUE HAaYKHN»

PABOYAS ITPOI'PAMMA

o quctuiuinae b.1.1.24 «MeToapl BEIYUCIUTEILHON MAaTEMATUKIY)

HaIlpaBJICHUS TOATOTOBKHU
09.03.01 «MudbopmaTrka U BEIYUCIUTEIbHAS TEXHUKA

npoduns «IIporpaMmmHoe obecrieueHre Cpe/ICTB BEIYUCIUTEIHLHON TEXHUKU U
ABTOMATHU3UPOBAHHBIX CUCTEM)

®opMbl 00yUeHHs: OYHAs, 3a0YHAast
O0BEM TUCLUIIIINHEL:
B 3a4ETHBIX eAUHHUIaX: 4 3.€.
B aKkaJeMruyeckux yacax: 144 ax.u.

DHurensc 2026



PaGouas mnporpamma mno mguctmmimHe b.1.1.24 «MeToapl BBIYHCIUTEIHLHOM
MateMatukuy»  HampaiaeHuss — moarotoBku  09.03.01  «UMudopmatnka wm
BBIYUCIUTENbHAS TeXHUKa», mpoduias «IIporpammHoe obecrieueHre CpeNCTB
BBEIYHMCIIUTCILHON TEXHUKH M aBTOMATH3WPOBAHHBIX CHCTEM» COCTABJIICHA B
COOTBETCTBHUU C TpeOOBAHUSIMU denepanbHOTO rocyJapCTBEHHOTO
oOpazoBarenpHOr0 cTaHgaprta Bbeiciiero ooOpazoanusi 09.03.01 «udopmaruka u
BBIYHMCIIUTENIbHAS TEXHUKa», YTBEPKIACHHBIM TpuKazoM MunoOpHayku Poccunm Ne
929 ot 19.09.2017 r., ¢ U3BMEHEHUSIMH U JOIIOJHEHUSIMH

PabGouas nporpamma:

00Cy:KIeHa U PEKOMEHI0BAHA K YTBEPKACHUIO PEIICHHEM Ka(eaphl
«EcTrecTBeHHBIE 1 MaTeMaTHUECKHE HayKu» OT «14» mas 2026 r., npoTokoin Ne 19

3aBenyrommii kadeapoi & 77&// ~ Kumna E.B./

TO/IITUCH ®.11.0.

oxo0Opena Ha 3acenannu Y MKH ot «15» mas 2026 r., mpotokos Ne 6.

ITpencenarens YMKH 7 .;'-,t’%f /XKumuua E.B./



NPUMCHATH UX IJIA PCIICHUS ITPAKTUYCCKUX 3a/1a4,

1. Heau ¥ 3aAa4H AMCHUTLIMHBI

Lesn npenosaBaHus AMCUUILUINHBI
IPOIEyPHOTO, OO0BEKTHO-OPUEHTHPOBAHHOTO MPOrPAaMMHUPOBAHUS M TPEACTABICHUH O
METO/aX, AJrOPUTMAaX M TEXHOJIOTMAX UYUCIEHHBIX METOJOB, a TaK kK€ BbIpaOOTKa yMEHMMH

3agauu npenogaBaHust TUCHHUIIMHBI:

- H3YUCHHUC BbIYUCIIMTCIBHBIX MCTOAOB, a TaKXC

(dbopMupoBaHUEe cHCTEMbI 0A30BBIX MOHITHIA

NpUOOpETeHNnEe NPAKTUYECKUX HABBIKOB

MIPOrPaMMHOM peanu3ali METO/I0B BBIUHMCIUTEILHOM MaTeMaTUKU U MCIIOJIb30BAaHUS CTaHIapTHBIX
IIaKEeTOB MaTeMaTn4eckux mporpamm: MatLab 5-7.x u MathCAD 7,

- obecrieyeHre MPOYHOTO U CO3HATEILHOTO OBJIAJICHUS CTYICHTAMH OCHOB 3HAHUN O MPOTPaMMHBIX
MeTosaXx O00pabOTKH YHMCIOBOM MH(OPMAIMH, NMPUBUTH HABBIKA CO3HATEIBHOTO M PAIlMOHATIBHOTO
ucnosb3oBanuss DOBM B cBoelt yueOHOM, a 3aTeM nMpodeCcCHOHABHON e TEIHFHOCTH.

JAucuunimza

b.1.1.24

«Metonnl

2. Mecto nucuuniaunbl B crpykrype OIIOII BO
BBIYUCIUTEIILHONU

MaTEMATUKU» OTHOCHUTCA K

00s3aTenpHOM yacT yueOHoro miuaHa bioka 1 «/{ucuurianabl (MOLYIIH ).

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUS JUCHUIINHBI:

W3yyeHne AUCIUIUIMHBI HAMPaBiIeHO Ha (JOpMUPOBAHNE KOMIICTCHIIHH:

OIIK-1 Cnoco0GeH NpUMEeHATh €CTECTBEHHOHAYUHbIE 1 OOLEMHKECHEPHbIC 3HAHUS, METO/IbI
MaTE€MaTUYeCKOro aHalIn3a U MOJEIMPOBAHMS, TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO
UCCIIeI0BaHMs B IPOECCHOHATIBHOM 1€ TETbHOCTH

[lepeueHp MIaHUPYEMBIX pE3YyJIbTATOB OOyYEHHUS IO JIUCHUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOM POrpaMMBbl:

KO,[[ 1 HAMMCHOBAHHC

KOI[ 1 HAMMCHOBAHUC

HanmeHoBaHue MoKa3aTess OleHUBaHUS

KOMIIETEHIINH MHMKATOpa (pe3ynbrara 00yueHus o JUCIUIINHE)
(pe3ynbTar JOCTHKEHUS
OCBOEHUS) KOMIIETEHIINU
(cocraBrnsroniei
KOMITETEHIIHH)
OIIK-1  Cnocoben | U - 3 onk1 3HaeT | 3HATh: YHCICHHBIC METOJBI PEIICHUS CHUCTEM
IPUMEHSITh YHCIICHHBIE METOJIbl | JINHEHHBIX anreOpanyecKux YpaBHEHU;
€CTECTBEHHOHAYYHBIE | pEIICHUS METOJIbl pElICHUs HEIMHEMHBIX YpaBHEHUH U
U OOLIeMH)XEHEPHbIE | MAaTEeMaTUYeCKUX 3a/ad, | CACTEM HEJIMHEWHBIX YpaBHEHUI; MeTOJbl
3HaHMS, METOJIbI | HE JIOMYCKAIOMUX | MpUOMMKeHUs (QYHKIUA M HUX TPOU3BOIHBIX,
MaTeMaTU4eCKOTo AQHAIUTUYECKUX YHCIIEHHOE muddepeHIpoBaHNE u
aHaiM3a U | pelIeHul, WIN | UHTETPUPOBaHHUE (QYHKIIUHA.
MOJIeJTUPOBaHUS, TpeOyromux YMeTb: HCIOJIB30BATh OCHOBHBIE MOHATHS U
TEOPETUYECKOIO U | IPOBEACHHUS METO/IbI BBIYHUCIIUTENBHON MaTEMAaTHKH;
HKCIEPUMEHTAIBHOTO | BBIYMCIUTENbHBIX MpPaKTUYECKH  pellaTh  TUMHWYHBIE  3a7auu
WCCIIEIOBAHMUS B | OKCIIEPUMEHTOB; BBIUMCIIUTENILHOW  MaTeMaTuKH, Tpedyromue
MpoeCCHOHAIBHONW | MTOHUMAeT W YMEET | BBIMOJHEHHUS HEOOJIBIIOTO 00beMa BIUUCICHHUI;
JESATEIBHOCTH IPUMEHTh  KPUTEPHUH | peliaThb JIOCTaTOYHO CJIO’KHBIE B
BbIOOpaA YHUCJIEHHBIX | BBIYUCIUTEIEHOM OTHOIIEHUHU 3a1auu,
METOJI0B npu | TpeOyrolIe MPOorpaMMHUPOBAHUS UX YHCICHHOM
MaTeMaTU4eCKOM peanuzanmn  Ha  OBM; pa3pabaTbIBaTh
MOJICIMPOBAaHUM 33jiay, | (BBIOOPOYHO)  MPOTPAMMHYIO  pEaH3alHIo
MOCTAaBIISIEMBIX pacnpoCTpaHEHHBIX METOJIOB BbIUMCIUTENbHOM
MIPaKTUKOMN MAaT€MaTUKU;
npodecCuoHATBHON

ACATCIIbHOCTH




OLICHUBAaTh  IOIPEIIHOCTh  HCIIOJIB3yEMOTO
METO4a u IMPOHU3BOAUMBIX BBI‘II/ICJIGHI/If/’I;
NPUMEHATh  CTAHJAPTHBIE  MaTEMaTHYECKHUeE
MIAKEThI NIPOTPaMM JUIsl PELICHUs I0CTAaBICHHON
3a/1a4u METOAAMH 00BEKTHO-
OpPHUEHTHUPOBAHHOIO IIPOrPaMMHUPOBAHUSL.

Baangers: HaBbIKAMU B IIOCTAHOBKE,
peanuzanuu 3a1a4 BBIYMCIIUTEIIBHON

MaTeMaTHK{d W ONHCAHHUS KOHEYHO-Pa3HOCTHBIX
CXEM IS peIIeHHs 3aJa4 BbIYUCIUTEIbHON
MaTeMaTHKd, B TOM YHCIE C MPUMECHEHHEM
O(MHUCHBIX TEXHOJOTWH U MAaTeMaTHYECKUX «ON-
line» -cepBuCOB.

4. O0beM MUCHUILTHHBI M BUJbI y4e0HOH padoThI

ouHasn popma 00yueHusn

aK.4acoB
Bup yuebHol nesrenbHOCTH Beero 110 CEMECTPAM
3 cemecTp
1. AynuTopHbIe 3aHATHS, YaCOB BCETO, B TOM YHCIIE: 64 64
* 3aHATHA JIEKIIMOHHOI'O THUIIA, 32 32
* 3aHSATHUS CEMHHAPCKOTO THIIA! - -
MIPaKTUYECKHUE 3aHATHS 32 32
1abopaToOpHbIE 3aHATHUS - -
B TOM YHCIIE 3aHATUS B (hOpMe MPAKTHUECKON MOArOTOBKU - -
2. CamocrosTenpHas padoTa CTyIEHTOB, BCETO 80 80
— KypcoBasi pabota (IIpOeKT) - -
3.IIpoMexyTouHasT aTTECTAIIHS: IK3AMEH
OK3AMEH, 3a4em ¢ OUYEeHKOU, 3a4em
O0bEM AUCHUIUIMHEL B 3a4E€THBIX €IUHUALIAX 4 4
O0BeM JUCLUIIIAHEI B aKaJl. yacax 144 144

O0UHO-3a04HaA hopma 0dyueHusn — He peanuzyemcsa

3a0unas popma odyuenus

3aouHas Gopma 3aouHas popma
00yueHus (aka. 00y4eHus 1o
4acoB) VHTUBH Ty JIbHBIM
TUTaHAaM B YCKOPEHHBIE
Bun yueGHOM nesTenbHOCTH CpOKH (axaj. 4acos)
o
ceMecTpam B
Bcero Bcero cemecrpam
S ceMecTp
1. AyauTopHble 3aHATHSI, YaCOB BCETO, B 20 20 - -
TOM UHCJIE:
* 3aHATUS JICKIIMOHHOTO THIIA, 6 6 - -
* 3aHSTHS CEMHUHAPCKOTO THUIA: - - - -
MPAKTUYECKHUE 3aHATHS 6 6 - -
na0opaTOpHbIE 3aHATHUS - - - -




B TOM YHCJIE 3aHATUA B (hopMe MPaKTHIECKON - -
MOJITOTOBKH ] ]

2. CamocTosTenbHast paboTa CTYACHTOB, BCETO 132 132 - -
— KypcoBas pabota (IpoeKT - - - -
— KOHTPOJIbHAsI paboTa + + - -
3.IlpomexxyTouHas aTTeCTALU: 9K3aAMEH - -
9K3aMeH, 3auem C OYeHKOll, 3a4em

HUTOI'O: aK.4yacoB 144 144 -

OO61mas TpyA0eMKOCTh 3a4. efI. 4 4 -

5. Coaep:xanue TUCHUIUINHBI, CTPYKTYPUPOBaHHOE 10 TeMaM (pa3gesiam)
€ YKa3aHHeM KOJINYeCTBA aKaJeMUYeCKHX YaCOB 1 BU0B Y4eOHbIX 3aHATHIH

5.1. Conep:kanue TUCUUIJIMHBI

Tema 1. Teopusi u MeTOAbI NPUOANKEeHNS QYHKIMH.

Oproronansubeie (pyakmmuu. OOImuMe CBOWCTBA OPTOrOHANBHBIX (GyHKUIUH. HepaBeHCTBO
beccens u mnonHota. OpTOroHajgbHbIE MHOTIOWIEHBI. AJreOpandyeckoe HHTEPIOIUPOBAHUE.
WuTepnionaunonHslii MHorouneH Jlarpamwka. BerumcnurensHas cxema OiitkeHa. Kiaccuueckue
OpPTOTOHAJIbHBIE MHOTOUJIEHBI. METO/l HAUMEHBIIINX KBAPaTOB.

Tema 2. YucjeHHBbIE MEeTOAbI pemeHus ajJredpamyeckKkmnx "
TPAHCHEHIEHTHbIX YPABHEHMI.

MeTton DpOCTBIX WTEpalMil. YCIOBHE CXOOUMOCTH. Y COBEPILIEHCTBOBAaHHBIM METOJ
nocie0BaTeNbHbIX NpubmmkeHut — monuduxanus Bercreiina (1958r.). Merox HbroTona-
Pajpcona. Meronsl: neneHus oTpeska mnomnoiaM, MoauduuupoBaHusiii Metos; HeroTona-Padcona,
XOpJI, CEKYIINX, KOMOMHUPOBAaHHBIN METOJT XOP/-3 CEKYIIUX.

Tema 3. YuciaeHuble METOIBbI pelmreHus CHCTEM JHHEeNHBbIX
aaredpauveckux ypapHenuii — CJIAY.

Boeruncnenue onpenenureneid. Meron Kpamepa mist CJIAY. Meron IMaycca nna CJIIAY.
Merton utepanuii 1151 CJIAY. Yenosue cxoaumoctu. Meton 3eiinens CIIAY.

Tema 4. YuciaeHHble MeTOAbl PpelIeHUS CHCTeM  HeJHMHEHHBIX
aareopauveckux ypapuenunii — CHAY.

Meton ureparmii mst CHAY. VYcenosue cxomumoctu. Merton HeroTona-Padcona s
CHAY.

Tema 5. Pemenne 00bIKHOBEHHBIX 1M depeHIHATbHBIX YPABHEHU.

[Ipupona u cmbicn auddepeHunanbHbix ypaBHeHui. Ilone HampaBnenuil. YucneHHoe
peleHne. YCTOMYMBOCTh METOJa IPOCTOTO MPOTHO3a. YCTOMUMBOCTH Koppekuuu Cucremsl
muddepeHnmanbHbix ypaBHeHu. Metonsl Pynre-Kyrra. Meton Pynre-Kyrra 4-ro mopsinka.
Meton DOiinepa. McnpasneHuslii meton Oitniepa. MonuduimpoBaHHblii MeTon Diinepa. Meron
Anamca. KomOGuHupoBaHHbIe MeTO/1bl. BEIOOD 11ara HHTErpUPOBAHUS U OLIEHKA TOYHOCTH.

Tema 6. UnucjieHHOe HHTerpUpOBaHUe.

YucnenHoe HWHTETPUPOBAHUE. KBanparypusie bopmybl, MOPO’K/ICHHBIE
UHTEPHOIIIUOHHBIME ~ popmynamu. Dopmyna Ttpaneunil. @Dopmyna Cumncona(mapabodn).
OcTaTo4HBI WiIeH —OLIEHKa IOTPEeIIHOCTH KBajpaTypHoil (opmyinsl. KBanpatyphbie (opmysisi
boms, Yammusa, Hetorona-Koteca. KBanparypueie ¢popMynbl Ha OCHOBE HEPAaBHOOTCTOSIINX Y3JI0B.
®opwmymnsl [Naycca, YeObméBa. PexkkypenTtHoe cootHomenue Pombepra

Tema /. Ilpumenenune cucrembl MATLAB B 3agadax BBIYHCJIHUTEJbHOMH
MaTeMaTHKH.

OcHoBHble cBeneHust o cucreme MatLab. YcranoBka cuctemsl Ha KommbloTep. Pabora B
peXKUME MPSMBIX BhIYUCICHHH O030p M MCMOJIb30BaHUE BHEITHUX PACIIUPEHUN cUCTeMbl PaboTta ¢
rpadu4ecKUMU CPEICTBAMH.




5.2. Pa3aeiibl, TeMbl JUCIUIIMHBI M BHABI 3aHATHH

ounasn ¢hopma odyuenusn

Bupel 3aH4THH, BKIIIOYas CAMOCTOSTEIBHYIO Kon
paboTy CTYIEHTOB (B akaJ.4acax) WHIUKaTOpa
HaumenoBanwue pasnena, 3aHATHUS 3aHSTHS camoc— TOCTUKCHHUS
Ne TEMBI JTUCIUTUTAHBI JICKIIMOHHOTO | TMpakTH4yeckue/ | TosTesbHasl | KOMIIETCHIUH
/i THIIA U3 HUX B pabota
dbopme
MPAaKTUYECKOMN
MI0JITOTOBKH
1. | Teopus u MeTOABI 6 8 - N/ -3 onk-1
npuOmKeHNs QYHKIUH.
2 | UnciaeHHBIE METOIBI 5 4 - N/ -3 onk-1
peleHHs anreOpanyecKux u
TPAHCIICHICHTHBIX
YpaBHEHUU.
3 | UncieHHbBIE METOIBI 5 4 9 N/ -3 onk-1
pEILICHHS CUCTEM JIMHEHHBIX
anreOpanyecKux ypaBHCHUN
— CJIAV.
4 | YncieHHbIE METOIBL 5 4 9 N/ -3 onk-1
pEILICHHS CUCTEM
HEJIMHEUHBIX
anreOpanvdecKkux ypaBHEHHIA
— CHAY.
5 | Pemenne 0OBIKHOBEHHBIX 4 4 9 N/ -3 onk-1
T depeHIaTbHBIX
YpaBHEHUM.
6 | Uncnenunoe 5 4 9 NI -3 onx-1
WHTETPUPOBAHHUE.
7 | IlpuMeHeHue cuCTEMBI 2 4 8 NI -3 onx-1
MATLAB B 3agauax
BBIUMCIUTEIHHOU
MaTeMaTHKH.
8 | [loaroroBka K 3K3aMeHy - - 36
Hroro 32 32 80
3a0uHan hopma odyuenus
Bunst 3aHsTHIA, BKITIOYAs CAMOCTOSITENILHYIO Kon
paboTy CTy/IeHTOB (B akaJ.4acax) WHIUKATOpa
HaumenoBanwue paznena, 3aHSATHUS 3aHSTHS camoc— JOCTUKECHHUS
Ne TEMBbI TUCITUTUTAHBI JICKITHOHHOTO | TpaKkTh4deckue/ | TOosTENbHAs | KOMIETEHINH
/i THUIA 13 HUX B pabota
dhopme
MIPAaKTUYECKOU
MIOJITOTOBKH
1. | Teopus u MeTOABI 1 1 - W] -3 onk-1
pUOIMKEHUST QYHKITAN.




2 | UucneHHble METOIBI 1 1 - N/ -3 onk-1
peleHus anreOpanyecKux u
TPaAHCLICHIEHTHBIX
YpaBHEHUU.
3 | YucaeHHbIE METOMBI 1 1 20 T -3 onk-1
pEIIeHUs CUCTEM JTUMHEHHBIX
anredpanvyecKkux ypaBHEHHM
— CJIAY.
4 | YuciaeHHbIE METOIBI 1 1 20 N1 -3 onx-1
peIIeHUsI CUCTEM
HEJIMHENHBIX
anreOpanyecKux ypaBHEHUN
— CHAY.
5 | Pemenne 0OBIKHOBEHHBIX 1 1 22 N/ -3 onk-1
nuddepeHIaIbHBIX
YpaBHEHUM.
6 | Uncnennoe 0,5 05 17 W -3 onk-1
WHTETPUPOBAHUE.
7 | IlpuMeHEHUE CUCTEMBI 0,5 05 17 U] -3 onx1
MATLAB B 3amauax
BBIUMCIUTEIHHOM
MaTeMaTHKH.
8 | IlogroroBka K SK3aMeHy - - 36
Hroro 6 6 132
5.2. IlepeyeHb NpaKTUHYECKUX 3aHATHH
Ne | HaumeHnoBanue paszena, HaumenoBanue O06beM AUCIMILTUHBI B aKaJl. yacax
/T TEMBbI TUCITUTUIHBI MIPAKTUIECKOTO 3aHITHS OYHAs |0YHO-3a0YHasi| 3aoyHas
dopma dopma dopma
oOyuenus | oOyuenust / | oOyuenus /
uiry 15100%
(npu Hanuuuu) |(npu Haruyuy)
1. | Teopus u  meronsl | MeToa HaMMEHBIINX 8 - 1
npubnxenus Gynkuuid. | kBagparos (MHK)
NHTepnonsuoHHbIi
nosnmHoM Jlarpamxa
HNuTepnonsiimonHas
cxema JUTKeHa
2 | YucineHHble METOIBI 4 - 1
PEIIICHI Meron HerotoHa -
anre0panvecKux u
Pagcona
TPaHCIICHIEHTHBIX
YPaBHEHUM.
3 | YnucneHusle METOJIBI 4 - 1
pelreHus CUCTEM .
HEHHbIX Pemenue THHEHHBIX
anredpanvecKux YPABHCHIH.
ypaBHeHui — CJIAV.
4 | YnuciaeHHble METOIBI 4 - 1
pelieHus CUCTEM .
S — Pemenue HENMHEHHBIX
anreOpandecKux YPaBHEHHH,
ypaBHeHuii — CHAY.




5 | Pemenue 4 - 1
Pemenue
O0OBIKHOBEHHBIX
muddepeHIaTbHBIX
muddepeHInaIbHBIX .
. ypaBHEHUN
ypaBHCHUH.
6 | YucienHoe YucieHHoe 4 - 0,5
WHTETPUPOBAHUE. WHTETPUPOBAHUE.
7 | [Ilpumenenne cucremsl | [I[puMeHeHHE CUCTEMBI 4 - 0,5
MATLAB B 3amauax | MATLAB B 3amauax
BBIYHCIUTENHHOM BBIYHUCIUTENbHOMN
MaTeMaTHKH. MaTeMaTUKH.
HToro: 32 - 6

5.3. [lepeuensb J1abOpaTOPHBIX padoT
JlabGopaTopHbIe 3aHATHSA HE IPEAYCMOTPEHBDI.

5.4. 3apaHus 1JI CAMOCTOSATEJIbHON padOThI CTYICHTOB

Ne HaumenoBanue paznena, 3ajanusi, BOIPOCHI, JJIs OO0BeM JTUCIUILIMHEL B aKal.
n/m TEeMbI TUCIUTUINHBI CaMOCTOSITENILHOTO qJacax
U3y4eHHUs (3aaHus) O4Has OYHO- | 3a04Has
dbopma 3aouyHas | (opma
oOyuenus | Qopma |00ydeHus
obyuenwust /| / UITY
UITY (npu | (mpu
HaJTUYNH) [HATHIHH )
3 YucneHHbIE METOABI MeTo1bl MHTETPUPOBAHMUSL: 9 - 20
pELIEeHNs CUCTEM Tpaneuu,
JTUHEHHBIX Cumncona,
anredpandecKkux l"aycca,
ypaBHeHui — CJIAYV. PomOepra.
4 YucneHHble METOIBI Mertoast pemiennst CJIAY 9 - 20
pELICHUS CUCTEM u CHAY, marpuunsie
HEJIMHENHBIX Omnepaunuu.
anredpandecKkux Brruncnenue
ypaBHenuii — CHAY. ONPEAEICHHBIX
HWHTETPAJIOB.
[IporpamMHBIE CpeaCcTBa.
5 Pemennie 0ObIKHOBEHHBIX | MOaubUIIUPOBAHHBIHI 9 - 22
b depeHIaTbHBIX MeToz Junepa,
YpaBHEHUU. meton Pynre-Kyrra 4-ro
TOPSI/IKA,
meron ['mpa s
OOBIKHOBEHHBIX
Qg depeHIaIbHbIX
ypaBHenuii (O1Y)
Mertoasl Iporuo3a u
koppekiuu st OJ1Y.
6 YucnenHoe ®dypbe-aHanus, 9 - 17
WHTETPUPOBaHUE. OBICTpOE Mpeodpa3oBaHUE
Oypre (BIID)
OnHOMEpHBIN, TBYMEPHBI
aHanus Pypee.
7 [TprMeHEeHHEe CUCTEMBI [MommmaOMBI YeObIméRa 8 - 17

MATLAB B 3agauax

9KOHOMI/I33.L[I/I}I CTCIICHHBIX




BBIYUCIIUTENbHON PAIOB.
MaTeMaTHKH.
8 IlonroroBka K 3K3aMeHy 36 - 36
Hroro 80 - 132

6. PacueTHo-rpaduueckasi paéora - He npedycmompena
7. KypcoBasi padora - ne npedycmompena
8. KypcoBoii npoeKT - e npedycmomper

9. KonrpoJsbHas padora
KoHTponbsHas pabota mpeaycMOTpeHa B 5 ceMecTpe I CTYyICHTOB 3a09HOM (pOpMBI
oOydeHHUHI.

1. Cryaent 3aouHoil (gopmbl 00ydeHusi BoiOupaeT NoeNe 3amgaHuii 1Mo CcBOEMy
MOPSIIKOBOMY HOMEPY B BEIOMOCTH (KYpHAJIE€) TPYIIIIbI.

2. KP odopmusercs otu€toM B Buae AokyMmMeHTa *.d0C (dOCX) ¢ THTYJIbHBIM
JUCTOM M TOJPOOHBIMH TOSCHEHUSIMU PEIICHUH U HCIOIb3YEMBIX (WM
pa3pabOTaHHBIX CTYJAEHTOM) alTOPUTMOB, CKPUHIIOTaMU TpapuuecKux
pe3ynbTaTOB, TEKCTAaMU IPOIPAMMHBIX KOJOB;

3. K oru€ry mpunararorcs aiinel ¢ pacmmpenusmu *.XIS paboraromux VBA-
MaKpOCOB PEILICHHM 3a/1a4.
3agaHus 111 KOHTPOJIbHOM padoThl npeactaieHbl B MOC 1o cepuike:

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

10. OueHouHble cpeacTBa ISl NPOBEACHUS TEKYyIIero KOHTPOJA U
NMPOMEKYTOYHOM aTTeCTANNH

OueHuBaHue  pe3yiabTaTOB  OOy4eHUS 1O  JUCHUIUIMHE U YPOBHS
c(hOpMUPOBAHHOCTU KOMITETCHIIUM (4aCTU KOMIIETEHIIMN) OCYIIECTBIISCTCS B paMKax
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U TPOMEKYTOUYHON aTTECTAllMM B COOTBETCTBUU C
DOHIOM OLIEHOYHBIX CPEJICTB.

Bonpocs 751 3k3amena

[Ipumeuanmue:.

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

2. Co 3B€3/10YKOM — 10 BO3MOYKHOCTH | JKEJIAaHUIO CTYACHTa (HO peKOMEHAYI0!)

3. CTyZeHT HOKEH yMETh peain30BaTh TOT WIM NHOM YMCIIEHHBIM METO/ WU aJITOPUTM B CpeZe
VBA MS Office u B cucteme MatLab.

1 a) Meton HaMeHbIINX KBAAPaTOB (JIMHEIHASI perpeccus).
0) [onunomuaneHas annpokcumaius mo MHK.
2 a) UaTepnonupoBanue no Jlarpamwxky u cxema DUTKEHa.
6) UarepnonupoBanue QpyHKIHA.
3 a) Meroapl penieHUs] HEMUHEHHBIX anreOpandyeckux U TPAHCICHICHTHBIX YpaBHEHHI: MPOCTHIX
UTEpaLni,
4. TUXOTOMMH,
5 Hriotona-Padcona,
6 MomudunmpoBaHHbIit MeTo1 HhroTOHA,
7 MeTon1 MeiikoHa (citydail mo4TH paBHBIX KOPHEH)



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

3 0) YKCIICHHBIE METO/IBI PEIICHNS HETUHEHHBIX anreOpandecKux M TPAHCIICHICHTHBIX YPaBHCHHIA.
8 a) MeTon urepanui,
9 meronst: ['aycca,
10 3eiigens,
11 Herorona-Padcona
JUTSI CUCTEM JIMHEWHBIX M HEIMHEWHBIX anreOpanyeckux ypaBHeHuit (CJIAY u CHAY).
4 6) Metoags! pemienust CJIAY u CHAY, MmaTpuiHbIe onepanuy.
12 a) MeTtoabl HHTETPUPOBAHHUS:
13Tpanenuii,
14 Cumrcona,
15 l'aycca,
16 PombGepra
5 6) Beruncnenue onpeneneHHbIX HHTETPAJIOB.
17 a) MoauduuupoBaHHbIil MeToa Ditnepa,
18 wmerox Pynre-Kyrra 4-ro nopsiaka,
19* wmeton ['upa mist 06bIkHOBEHHBIX Auddepenmanbubix ypaBaenuii (OY)
6 6) Metobl mporHo3a u koppekuu st OJ[Y.
20 a) ®ypre-aHanus,
21 osicTpoe npeodpazoBanne Pypoe (BIID)
20 6*) OgHomepHBIii, AByMepHbIN aHanu3 Dypee.
21 a*) [NonuaOMBI YeObIméRra
21 6*) DKoHOMHM3AIIMS CTEIICHHBIX PSJIOB.
22 I'padpuxa MatLab:
23 BBICOKOYpPOBHEBaH,
24 neckpurnrTopHas,
25 cnenuanpHas, aHUMAIlMOHHAs, TPEXMepHasl.

IIpuMepsI TECTOBBIX 3a/JaHUI 110 AUCHUILIUHE
l. OtaennTe KOpPHHM ypaBHeHHsI Ipadguyeckn (HCIOJB3Yysi MacTep AHATPAMM CpeAbl

Excel 2000) ¥ yrouyHMTH OJJHH U3 HUX MeTOJAOM UTepauuii (ucnoan3ys cpexy VBA mis
Excel 2000) ¢ Tounoctbio 10 0,001.

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

1
BapuanTt Ne3 AJx+1=—

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

1

Bapuant Ne§ (x — 1)2 = 2ex
Bapuant Ne9 (2 - )C)e)C =0,5
Bapuant Nel0 22x-2% =0
Bapuant Nel 1 x2 +4smx=0
Bapuant Nel2 2x—Ilgx=0
Bapuant Nel3 5x—8Inx =8

Bapuant Nel4 3x—eX =0



Bapuant Nel5 x(x + 1)2 =1

1. Metoaom 3eiigenss pemutb ¢ TOYHOCTHIO 0,001 cucremMy JIMHEHHBIX ypPaBHEHMH,
NpUBe/s ee K BUAY, YI00HOMY /1Jisl MTepaluid.
IIporpammy peasu3oBaTh B cpeae VBA.

Bapuant Nel Bapuant No2

2,7x; +3,3x, +1,3x3 = 2,1 L7x; +2,8x, +1,9x3 = 0,7
3,5x, —1,7x,+2,8x; =1,7 2,1x, +3,4x,+1,8x; =11
4,1x1 + S,SXZ - 1,7.X3 = 0,8 4,2x1 - 1,7.XZ + 1,3X3 = 2,8
Bapuant Ne3 Bapuant Ne4

3,1)(?1 + 2,8XZ + 1,9X3 = 0,2 9,1x1 + 5,6XE + 7,8X3 = 9,8
1,9x, +3,1x,42,1x; = 2,1 3,8x, +5,1x,42,8x; = 6,7
7,5x, +3,8%, +4,8x; =3,6 41, +5,7x, +1,2x; =5,8
Bapuant No5 Bapuant Ne6

3,3.7(1 + 2,1x2 + 2,8x3 = 0,8 7,6x1 + S,SX2 + 4,7X3 = 10,1
4,1)(1 + 3,7X2 +4,8X3 = 5,7 3,8x1 + 4,1)(2 +2,7X3 = 9,7
2,7x; +1,8x, +1lx; =32 2,9, +2,1x, +3,8x; = 7.8
Bapuant Ne7 Bapuant Ne§

3,2x1 - Z,SX2 + 3,7)(:3 = 6,5 5,4x1 - 2,3X2 + 3,4X3 == _3,5
O,le + 0,34X2+1,7X3 = _0,24 4,2x1 + 1,7XZ+2,1.X3 = 2,1
1,6x1 + 2,3X2 - I,SX3 - 4,3 7,5x1 + 3,8.X2 + 4,8X3 == 3,6
BapuanT Ne9 Bapuant NelO

3,6x; +1,8x, -4,7x; =3,8 5,6x;, +2,7x, =1,7x; =19
2,7X1 - 3,6XZ+1,9X3 = 0,4 3,4)(1 _3,6X2_6,7X3 = _2,4
1,5)61 + 4,5.)C2 + 3,3X3 = _1,6 0,8)(1 + 1,3.XZ + 3,7X3 = 1,2
BapuanTt Nel 1

2,7)(1 + O,9X2 - I,SX3 = 3,5
4,5x1 - 2,8X2 +6,7.X3 = 2,6
5,1)61 + 3,7XZ - 1,4X3 == —0,14

11. YyeOHO-MeTOANUECKOE 00ecTIeueHrne TUCITUILINHBI

11.1. PexoMeHnayemas aureparypa



1. Kymuos, I1. B. Dnemenrapnas BerunciautenabHas ¢usnuka. KommbrorepHas
00paboTKa JaHHBIX Ha MPAKTUYECKUX U JA0OPATOPHBIX 3aHATHAX : ydeOHoe
nocobue / II. B. Kymmos, A. B. KymmoBa. — CaparoB : CaparoBckuii
rOCyJlapCTBEHHBIN TexHnuecknid yHuBepcuter uMeHu FO.A. I'arapuna, ObC ACB,
2015, — 36 c. — ISBN 978-5-7433-2880-2. — TekcT : 53IeKTpOHHBIA //
OnekrpoHHo-OMOMMotreunass  cucrema IPR - SMART: [caiit]. —  URL:
http://www.iprbookshop.ru/76536.html . — Pexum pgocTyma: uisi aBTOPH3UP.
IIOJI30BAaTEIEH.

2. Tpommna, I. B. Yucnennsie pacuetsl B cpene MatLab : yueGHoe mocobue
/ TI. B. Tpommna. —  HoBocubupck : HoBocubupckuii rocynapcTBEHHbBIN
TexHuyeckud yausepcuret, 2020. — 72 ¢. — ISBN 978-5-7782-4092-6. — Texkcr :
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I10JIb30BaTENCH

3. Tapudymmn, M. @. UYwucieHHble  METOAbl  MHTETPUPOBAHUS
muddepennnansubix ypaBuenuii / M. @. lapudymiua. — Mocksa : Texnocdepa,
2020. — 192 c. — ISBN 978-5-94836-597-8. — TekcT : AJIEKTPOHHBIN //
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http://www.iprbookshop.ru/99103.html . — Pexum goctyma: uisi aBTOpHU3UD.
[Tonp30Barenen

4. Tpodumos, B. K. Iuddepenunansnoe ucuncienue : yuedbHoe nocooue /
B. K. Tpodpumos, B. 1. Arynpauk. — 2-e¢ u3a. — HoBocubupck : Cubupckuii
rOCYIapCTBEHHBI YHHUBEPCUTET TEICKOMMYHUKaIui n nundopmaruku, 2019. — 210
c. — ISBN 2227-8397. — TekcT : 27eKTpOHHBIA // DIEKTPOHHO-OMOIMOTEUHAS
cuctema IPR SMART: [caiit]. — URL.: http://www.iprbookshop.ru/102114.html .
— Pexxum nocrtyna: g agropusup. [lonp3oBareneit

5. 3wixoB, C. B. Bsemenue B Teopuro mnporpammupoBaHus. OObEKTHO-
OpUEHTUPOBAaHHBINA TonxoA : ydebnoe mocoouwe / C. B. 3bikoB. — 3-€ W31, —
Mocksa : Unteprer-Yuausepcuretr Madopmarnmonnsix Texunonoruit (MHTYUT), Ait
[lu Ap Memma, 2021. — 187 c. — ISBN 978-5-4497-0926-4. — Tekcr :
AIIEKTPOHHBIN // InekTpoHHo-O0nbanoreunas cuctema IPR SMART: [caiit]. — URL:
http://www.iprbookshop.ru/102007.html . — Pexum noctyma: uisi aBTOPHU3HUP.
MIOJIb30BaTENEH

6. Kimnaes, FO. B. MeToapl 1 TEXHOIOTHHA KOMIIBIOTEPHBIX BBIYUCICHUHN B
MaTeMaTMuyeckoM  MOJEIMpOBaHMU:  y4ed. mocodue 1Mo  JUCUUILIIMHE
"BerunciurenbHas maremaTuka' Jjis CTyAeHTOB HamparieHus "WudopmaTuka u
BbIUMCIIUTENbHAs TexHuka" u cnell. "lIporpammHoe obecrieueHre BbIYMCIUTEILHOM
TEXHUKH U aBTOMAaTU3WPOBaHHBIX cucTeM' Bcex dopm obyuenus / 10. B. Kinnaes,
. B. Tepun ; , CapatoBckuii roc. TexH. yH-T. - Caparos : CI'TY, 2010. - 208 c. : uin.
; 21 cm. - bubnmorp.: c. 150-151 (28 na3s.). - ISBN 978-5-7433-2216-9

DK3eMIUIsIpbI Beero: 41

7. ITucemennsiii JI. T. KoHCIIEKT JIeKIuii O BBICIICH MaTematuke : B 2 4. / [].
T. ITucemennsiid. - 9-e u3z. - M. : Aiipuc-Ilpecc, 2013 - . - (Bricmiee ob6pazoBanue).
- ISBN 978-5-8112-4000-5. Y. 2. - 2013. - 256 c. : un. ; 24 cm. - ISBN 978-5-8112-
5095-0

DK3eMIUTISpBI BCETO: §



http://www.iprbookshop.ru/76536.html
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http://www.iprbookshop.ru/102114.html
http://www.iprbookshop.ru/102007.html

8. Knunaes, IO.B. BpluncnutenbHas MaremaThka : METOA. YKa3. K
npaktuyeckum padoram / FO.B. Knunaes. — Ourensc: 9TU (punmuan) CI'TY umenu

[Narapuna [O0.A., 2021. — 36 c¢. — Tekcr : D2JIEKTPOHHBIN — URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=543&rashirenie=doc

9. Mbteo3 1., ®unk K. Yucnennsie metonnl. Mcnons3oBanue MATLAB..:
N "Bunpsamc",2001. 720c.
URL:http://techn.sstu.ru/new/SubjectFGOS/ InsertStatlstlka aspx?ldResurs=22788&
rashirenie=rar.. Pesxxum moctyna: ais aBropusup. [Toms3oBareneit

10. MaremaTtuueckoe MOJEIUPOBaHUE [TEKCT]| : Hay4.-T€XH. NMEePUOIUYHOCTD
BeIxoguT 12 pa3 B roxa. okypH, ISSN 0234-0879 Pexum nocryna:
https://www.elibrary.ru/contents.asp?id=41298284

11. Bectouk CapaTOBCKOTO TOCYJApCTBEHHOTO TEXHMYECKOTO YHUBEPCUTETA
[Texcr]. : Hayd.-TrexH. xypH. / Capar. roc. TexH. yH-T (CaparoB); 1. pen. U. P.
[Tnese. - CaparoB : CI'TY. - Caparo : CITY, (2003-2023) - Beixoaur
exxekBapTanbHO. - ISSN 19998341

11.2. llepuoauveckue U3aaHusl
He ucnonp3yrores

11.3. HopMaTHBHO-NIPaBOBbIE AKTHI U HHbIE NPABOBbIE JOKYMEHTBI
He ucnons3yrorcs

11.4 IlepeyeHb 3JIEKTPOHHO-00pa30BaTeJIbHBIX PECYPCOB

1. VdeOHO-meTOmMYECKHE  MaTepuaibl MO  JUCHUIIIHHE  «MeTobl
BBIYUCIUTEILHON MaTeMaTHKNU (JICKTPOHHBIM 00pa30BaTEIIbHBIA PECype pa3MelleH
B nocC OTHU (bumman) CITyY UMEHU ["arapuna 10.A))
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=1719

2. Caiir OTU (¢punman) CI'TY umenn I'arapuna F0.A. (http://techn.sstu.ru )

11.5 Dy1eKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI
1. «OBC IPRbooksy,

2. «9BC elibrary»

3. O9bC «kKOHCVYJIbTAHT CTYJIEHTA»

11.6. Pecypcoi UH(POPMALMOHHO-TEJIeKOMMYHUKAUOHHOM ceTH
«AHTepHeT»
He ncnonp3yrores

11.7. IleuaTHble M JIEKTPOHHBbIEe 00pa3oBaTesibHbIe pecypchl B (popmax,
aJaNTHPOBAHHBIX /IJIfl CTY/IEHTOB C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbS
(1J1S1 TPYNI ¥ IOTOKOB ¢ TAKUMHU CTYJI€HTAMM)

1. AnantupoBannasi Bepcust HOb, nis ucnonb30BaHus UHBATUAAMU U JTULIAMU
C OTPaHUYEHHBIMHU BO3MOKHOCTSMHU 3/I0POBbSI

Oobyuarowuecs uz yucia uneanuoos u auy ¢ OB3 obecneuenvt nevamuvimu u
(Uu) S1eKMPOHHBIMU 00PA308AMENbHBIMU PECYPCAMU 8 POPMAX, a0anmupoB8aHHbIX
K 02PAHUYEHUSM UX 300DO8bL.


http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=543&rashirenie=doc
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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. MudopManiuoHHO-CIPABOYHbIE CHCTEMbI H NMPOodeccHOHATbHBIE 0a3bl
JTAHHBIX

OO6yuaronuMest obecriedeH A0CTyI (yAaJICHHBIM JOCTYI), B TOM 4YHCJIE B
cllydae MPUMEHEHHS JJICKTPOHHOTO OOy4YeHUS, AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTHH, K COBPEMEHHBIM  mpodeccHOHANIBHBIM  0a3aM  JaHHBIX U
WH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

12.1 llepeyeHb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
He ucnons3yrorcs

12.2 Ilepeyenb npogeccuOHATBHBIX 023 JAHHBIX
He ncnonpsyercs

12.3 Ilepeyenr uHGPOPMAIUMOHHBIX TEXHOJOTHl, HCIOJb3yeMbIX MPHU
OCYILIECTBJIECHHMN 00pa30BaTeJLHOI0 Ipolecca M0 JUCHUILJIMHE, BKJIIOYasi
nepevyeHb MPOrpaMMHOI0 o0ecriedeHnst

OOpazoBaTenbHBIA MPOIECC MO JUCHUILIUHE O00ECledYeH HEe00X0IUMbIM
KOMITJIEKTOM JIMIIECH3MOHHOTO W CBOOOJTHO PAacCIpOCTPAaHIEMOTO TMPOTPAMMHOTO
o0eCIeUeHHs, B TOM YHUCJIE OTCYCCTBECHHOT'O MPOU3BOACTBA (ITOJJICKUT OOHOBIICHHUIO
IPU HEOOXOJUMOCTH).

1) JluneH3noHHOE MporpaMMHOe 00ecIieYeHHe
Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint). Mathcad

2) CB00OOAHO pacpocTpaHsIeMOe IPOrpaMMHOE 00ECIICUCHHE

Kaxnapiit oOyuaronuiics B TeU€HHE BCEro nepuojaa o0ydeHus: ooecreunBaeTcst
WHJUBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K JJICKTPOHHO-OMOJIMOTEUHOMN
CUCTEME U DJICKTPOHHOU UH(POPMAIMOHHO-00pa30BaTEILHOM Cpejie.

13. MaTepuajibHO-TeXHHYECKOe o0ecreueHmne

OOpaszoBaTenbHbld  TpoLecc oOecrneyeH Y4YeOHBIMH — ayAUTOPUSMU IS
MPOBENCHUS] YYEOHBIX 3aHSATHI JIEKIIMOHHOTO THIIA, 3aHATHA CEMHUHAPCKOIo THIIA,
TPYNIOBBIX W  WHAUBUIYAIbHBIX  KOHCYJbTAllMM, TEKYIIEro KOHTPOJA U
IPOMEXYTOUHOM aTTecTallii, MOMEIIEHUSIMU JJisi CaMOCTOSITeNIbHOM paboThI
CTYJEHTOB.

VY4eOHble ayJUTOPUM OCHAILEHHBI O0OpYIOBAaHMEM U TEXHHUYECKUMHU
CpeacTBaMU OO0Y4YEeHHs, KOTOpbIe BKJIIOYAIOT B ce0s yd4eOHyl0 MeOenb, KOMILUIEKT
MYJBTUMEAUMHOTO 000PYI0BaHUs, B TOM YHUCIIE IEPEHOCHOTO (IIPOEKTOP, IKPaH).

[Tomenienuss ajis  CaMOCTOSITENIbBHOM paOOThl  OOYyYarOIIMXCS  OCHAILEHbI
KOMITBFOTEPHOU TEXHUKOW C BO3MOYKHOCTBIO TOAKIOUEHUS K ceThu «MHTepHET» M
obOecrieyeHUuEeM J0CTyIa B JICKTPOHHYIO MH(OPMAIIMOHHO-00Pa30BaTEIIbHYIO Cpely
OTU (punman) CI'TY umenu ['arapuna 10.A.

Pabouyto mporpamMmy cocTaBuiI )
- 57> //"\\
1.¢.-M.H., mpodeccop : f <j Ak /1O0.B. Kiunaes/

07.06.2023



14. lonosiHeHHMs1 M N3MeHeHHUs B padoyeil mporpamme

PaGouas mporpamma nepecMoTpeHa Ha 3acelaHuu Kadeapbl
« » 20 rojia, mpoToKos No

3aB. xkadenpoii / /

Bnecennsie u3meHeHus yTBepkaeHbl Ha 3acenannn Y MKC/YMKH
« » 20 _ roaa, npoTokos Ne
[Mpencenarens YMKC/YMKH / /




