MUHHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPA3OBAHMS POCCUIMCKOI ®EEPALINA
(denepanbHoe rocygapcTBeHHoe 010/2KeTHOE 00pa3oBaTe/ibHOE yUpeKaeHne
BBICILIET0 00pa30BaHUs

«MypMaHCKHI apKTHYeCKHUIl rOCyIapCTBEHHBIN YHUBEPCUTET)
(PI'bOY BO «MATI'Y»)

PABOYAS IIPOTPAMMA TUCHUATIIMHBI (MOJTYJIS)

b1.0.17.03 YuciaeHHnie MeTOAbI

(Ha3BaHWE TUCIUITUIMHEI (MOIYJIS) B COOTBETCTBHH C YICOHBIM ITTAHOM)

OCHOBHOI npogdeccuoHalLHON 00pa3oBaTeJbLHON MPOrpaMMbl
10 HATIPABJICHUIO NMOATOTOBKH

09.03.01 UudopMaTuka U BLIYMCIUTEIbLHASI TEXHUKA
HaNlPpaBJIeHHOCTH (MPo¢uJIb)
TexHonorumn pa3padoTku Bed-NPHUI0KeHH I

(ko1 ¥ HAaMEHOBAaHKE HAINIPABJICHUS MOATOTOBKU
C YKa3aHHEM HaIpPaBJICHHOCTH (HAMMEHOBAHUS MaruCTEpPCKOM MPOrpaMMBl))

BbICIIee 00pa3oBaHMue — 0aKaJaBpuaT

YPOBEHb ITPoQeCcCHOHAIBHOTO 00pa30BaHus: BhICIIee 00pa3oBaHue — OakalaBpHar / BeIcIIee 00pa3oBaHUE —
CICIHMATUTET, MAarUCTPaTypa / BRICIIeE 00pa30BaHKE — MOATOTOBKA KaJPOB BhICIICH KBaTH(DHUKAIINU
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JIOLICHT, KaHJl. ()13.-MaT. HayK, TEXHOJIOTUH (haKyIbTeTa
noteHT kapeapst MOuNUT MaTEeMaTUYECKUX U €CTECTBEHHBIX HAYK

(mpotokoun Ne 07 ot 02.03.2023)
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1. HEJIb OCBOEHUMA JUCIUIIVIMHBI (MOAYJISA)

[loAroTOBUTE CTYIEHTOB K pa3pabOTKEe KOMIbIOTEPHO-OPUEHTUPOBAHHBIX BBIYMCINUTENbHBIX
aJrOpUTMOB PEILICHHUS 3aJ1a4, BO3HHMKAIOIIUX B IPOLIECCE MATEMAaTHYECKOIO MOJEIUPOBAHMS 3aKOHOB
peanbHOr0 MUPA U IPUMEHEHHUS II03HAHHBIX 3aKOHOB B MIPAKTUYECKOU IEATEIbHOCTH.

2. TPEBOBAHMUS K PE3YJBbTATAM OCBOEHUS JUCHUIIJIMHBI (MOAYJIA)

B pesynbrare 0OCBOCHUS AUCHUILTUHBI (MOLYJIs1) GOPMHUPYIOTCS CenyroIue KOMIIETCHIIUN:
OIIK-9: CrnocobeH ocBauBaTh METOAMKH HCIOJB30BaHUS MPOTPAMMHBIX CPEACTB MJI PELICHUS
NPaKTUYECKUX 3a/1a4

[lepedeHb TUIAHUPYEMBIX PE3YJIBTATOB O0YUEHHS 1O TUCIUIUTHHE (MOJIYIIIO),
COOTHECEHHBIX C MHIMKATOPAMU JIOCTHKEHUs KOMIIETEHIINH

NuaukaTopsbl
KoMmnerenuus . Pe3yabTaTnbl 00y4yeHus
KOMIIeTeHIN i
OIIK-9: Cniocoben OIIK-9.1 Ucnons3yer 3uamo:
OCBanBaTb MCTOANKHU MMaKeThI MPUKJIaTHbIX — OCHOBHBIMH MOHATHUAMH KypcCa «UHUCICHHBIC METOIbD?;
HCIIOJIb30BaHUA IpOrpamMm ISt pCIICHUS | — COBPEMEHHBIMH HANPABJICHUSMU Pa3BUTHSI YUCICHHBIX
MIPOrpaMMHBIX CPEJCTB | 3a7ad B Pa3IU4HbIX METOJI0B ¥ UX TPUIOKEHHUSL;
AT pEIICHNA obmacTsx. — JMTEepaTypy MO YHCICHHBIM MeToaM (YIeOHUKH U
MPaKTUICCKUX 3a71a4 COOPHMKH 3aJ1a4, KHUTH H T.JI.)
Ymemu:
— PpaspabaTbIBaTh AITOPUTMBI IPUMEHSEMOT0 METOa
pelIeHus;

— pearn30BaTh YUCICHHBIC AJITOPUTMBI IIPOTPAMMHO C
MOMOIIBI0 HHCTPYMEHTAJIBHBIX CPEIICTB U
MPHUKJIATHBIX TPOrPaMM;

— aHaJIM3UPOBATh MOJYUYCHHBIC PE3YJIbTATHL;

— OIICHUMBATH MOTPEITHOCTh BBIYMCICHUHN

Bnaoemy.:

— OCHOBHBIMM YHMCJIEHHBIMU METOIAMHU,

— MPUMEHEHHUEM HX JIJIS JIOKA3aTeIbCTBA TEOPEM U
pelieHus 3a1a4y

3. YKABAHUE MECTA JUCHMUILUIMHBI (MOJAYJSI) B CTPYKTYPE OCHOBHOUM
IMPO®ECCHUOHAJBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

Hucrummaa  (MOynb) «YHCIEHHBIE METOABDY OTHOCHUTCS K 0O0sI3aTENhbHONW YacTH 00pa3oBaTeIbHOM
nporpaMmsl 1o HanpasieHuio noaroroBku 09.03.01 Mudopmarrka 1 BEIMUCIUTENbHAS TEXHUKA HATPABICHHOCTD
(mpo¢mie) TexHomoruu pazpaboTKU BeO-NPUIOKEHUH.

4. OPBEM JUCIMIIVIMHBI (MOAYJIsA) B 3AYETHBIX EJMHHUIAX C YKA3ZAHUEM
KOJINMYECTBA AKAJEMHWYECKHUX YACOB, BBIIEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIUXCA C MPEINOJABATEJIEM (IIO BUJIAM YUEBHBIX 3AHSATHI)
N HA CAMOCTOATEJIBHYIO PABOTY OBYYAIOIIUXCHI.

OO0mmast TPyI0€MKOCTh AUCIUIUIMHEI (MOIYJISI) COCTaBISET 5 3aueTHhIX enuuull win 180 gacos, u3 pacuera 1 3E =
36 yacos.
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WnrtepaktuBHas Gopma peanusyeTcs B BUIE TPOOJIEMHBIX JICKIUH.




5.

COJEPKXAHHUE JUCHUIVIMHBI MOAYJsA), CTPYKTYPUPOBAHHOE IIO TEMAM

(PABJEJIAM) C YKA3AHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJEMMWYECKHUX
YACOB ¥ BUJIOB YUEBHBIX 3AHSATUI.

6.

KonTakTHast pabota 9
= <
R
5 o z 2 ¢ 8 ¢ S g
No HaumenoBanue S¢S 5L Z € g e
/i pasnena, TeMbI JIK [P JIb S5 i Sil B¢l g =
o N2 57| L%
3 = |2 ¢
aa)]
1. Pemienne HenmMHEHHBIX ypaBHEHUH 2 6 8 10
5 Pemenne cucreM JTMHEHHBIX YpaBHEHUN 4 4 2 ) 10
MPSIMBIMH METOJIaMHU
3. Pemenne cucreM TMHEHHBIX YpaBHEHUH 4 6 10 ) 15
UTEPAIMOHHBIMH METOJIAMH
4. PaboTta c MaTpunamMu 4 8 12 2 15
5. [Tpubmmkenne GyHKIAH 2 4 6 2 13
6. Uucnennoe nudepeHnupoBaHue U ) 6 3 ) 15
WHTETPUPOBAHKE
7 HucieHHoe peleHue 5 2 6 ] 2 15
mud depeHImanbHBIX YpaBHSHUH
OK3aMeH 27
HUTOI'O: 20 400 60 14 993 | 27

Conep:xaHue TUCHUILIUHBI (MOZYJIS)

Tema 1. PemeHue HeJUHEHHBIX YypaBHEHWiH. OJEMEHTHI TEOPHH MOTPEUIHOCTEH: aOCONIOTHAS U
OTHOCHUTEJIbHAS IOIPEIIHOCTH, MOTPELIHOCTH CYMMBbI, IPOWM3BEICHMS, OTHOILEHMSA, NpaBUia OKPYIJIECHUS.
[MpubnmxeHHOE pelleHWe HENMHEHHBIX YPaBHEHHMH: METOJ TOJIOBHHHOIO JEJIEHUS, METOX XOpA, METOI
KacaTeJIbHbIX, KOMOWHUPOBAHHBIN METO/.

Tema 2. Pemenne cucreM JHHEHHBIX ypaBHeHHH npAMbIMH MeToaamu. Merox I"aycca-’Kopnana, Meton
KBaJIpaTHOTO KOPHsI, METOJ] BpaIllCHHUS.

Tema 3. Pemrenne cucrem JMHEHHBIX YPABHEHUI HTEPAMOHHBIMHA MeToAaMH . MeTo MPOCTHIX UTEpaLHii,
Mmeton 3eiiaens, Metol SIkoOu, MEeToa HauCKOPEHILEro CIycKa, METO] CONPSKEHHBIX TPaJHECHTOB.

Tema 4. Padora ¢ marpunamu. OOpamenue marpun merogoM laycca. Merox okaimienus. Meroa
nornonHeHusl. Haxoxxaenne coOCTBEHHBIX YMCENl CHMMETPHUYECKON MaTpuilbl MetofoM Sxobu. Haxoxnenue
COOCTBEHHBIX YHCET MPOU3BOILHOM MAaTPHUITHI ¢ ToMoIsi0 QR-anroputMa u MmeTona I'mBeHca.

Tema 5. Ilpudaumxkenune pynkuuii. Meton HanMeHBIIHX KBaapaToB. [lepBoe npeodpazopanme ['yacca.

Tema 6. Uwucinennoe auddepeHnpoBaHne W HWHTerpupoBanme. MeToapl  MPHUOIIHKEHHOTO
muddepenuupoBanus.  IIpuOmmxenHoe wunTerpupoBanue. Ksanpatypasie ¢opmynsl Hbrotona-Koreca.
DopMyIsl IPAMOYTOIBHUKOB. Popmydsl Tpaneruu 1 Cummcona. OcTaTOYHBIHN YJIeH.

Tema 7. UYwuciaenHoe pemienne auddepeHnuaIbHbIX ypaBHeHuMii. PemeHne 0OBIKHOBEHHBIX
muddepeHInaTBHBIX YpaBHEHNH MeToioM Didiepa, Monudukamnuu 3toro merona. CemeiictBo merooB PyHre-
Kyrra. Ouenka mnorpemHocTH. PerieHue TpaHWUYHBIX 3a4a4 ISl OOBIKHOBEHHBIX JU(QepeHIruaTbHBIX
ypaBHEHUI.

HEPEYEHb YUYEBHO-METOIUYECKOI'O OBECIIEYEHUSI, HEOBXOAUMOI'O [JIA

OCBOEHUA JUCIIAIIJINHBI (MOAYJIS).
OcHoBHasl iMTEpaTypa:

1.

UucaeHHbIC METO/IBI | YYCOHHK M MPAKTUKYyM JJIs akajeMudeckoro Oakanaspuara / Y. I'. [Tupymos [u ap.] ;
non pen. Y. I'. [lupymosa. — 5-e u3n., nepepad. u gon. — M. : UznpatensctBo Opaiit, 2018. — 421 ¢. —
(Cepust : bakamaBp. Akagemuueckuii kypc). — ISBN 978-5-534-03141-6. — Pexum pocryma
www.urait.ru/book/6390E154-6E2A-48B7-98B7-7B15AAF87B38

KomenoBa, D. M. UucneHHble METOABI PEUICHUS YpPaBHEHHH MaTreMaTWyeckod (U3MKW M XUMHUHU : yueO.
nmocobue i akagemudeckoro OakamaBpuara / D. M. KombroBa, A. C. Ckuuko, A. B. Xenca. — 2-e usn.,
ucnp. u gon. — M. : MzmgarensctBo FOpaiit, 2018. — 220 c. — (Cepus : bakanaBp. AkageMudeckuii Kypc). —
ISBN  978-5-534-06219-9. — Pexum gmoctyma: www.urait.ru/book/DFC4A80D-1641-4F13-8CA7-
DF578470DBS8F


http://www.urait.ru/book/DFC4A80D-1641-4F13-8CA7-DF578470DB8F
http://www.urait.ru/book/DFC4A80D-1641-4F13-8CA7-DF578470DB8F
http://www.urait.ru/book/6390E154-6E2A-48B7-98B7-7B15AAF87B38

JlonoTHUTe/ILHAA JIMTepaTypa:

3.

[Tumenos, B. I'. Unciaennsie metoas! B 2 4. Y. 1 : yueb. mocobue mns By3oB / B. I'. Ilumenos. — M. :
UznarensctBo HOpaiit, 2018 ; ExarepunOypr : U3a-Bo Ypan. yu-ta ; ExatepunOypr : U3n-so Ypan. yH-ta. —
111 ¢. — (Cepus : Yuupepcurersl Poccun). — ISBN 978-5-534-10886-6 (U3matensctBo IOpaiit). — ISBN
978-5-7996-1032-6 (U3n-Bo Ypan. yH-ta). — ISBN 978-5-7996-1015-9 (U3n-Bo Ypan. yH-Ta). — Pexum
nmoctyma : www.urait.ru/book/24868FOF-7C6C-479E-9391-510F34282BEF

IMumenos, B. I'. Yucnennsie metozp B 2 4. Y. 2 : yueb. mocobue s By30B / B. I. [Iumenos, A. b. JIo)XHUKOB.
— M. : UzparensctBo IOpaiit, 2018. — 107 c. — (Cepus : Yuusepcutersl Poccun). — ISBN 978-5-534-
10891-0. — PexxuMm noctyna : www.urait.ru/book/4841F362-776C-4A78-97AB-6D4ACAC1022A

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE JUCIHUIIJIMHbBI (MOAYJIA).
B 00pazoBarenbHOM NPOIIECCe UCTIONB3YIOTCS:

yueOHbIe ayJIUTOPUU JJisi TPOBEACHHUS Y4YEOHBIX 3aHSTHN, OCHAIEHHBbIE OOOpYJAOBaHHUEM U
TEXHUYECKUMH CpelIcTBaMH oOydeHus: ydeOHass meOenb, [IK, obopymoBanue mjsi IEeMOHCTpAIN
Mpe3eHTAINIA, HATJISAHBIC TTOCOOHS;

IIOMCIICHUA OJIA CaMOCTOSITCIILHOU pa6OTBI, OCHAIIICHHBIC KOMHBIOTepHOI\/JI TEXHUKOU C BO3MOKHOCTBIO
nojkmtoueHus: kK cetu «HTepHeT» M obecrneueHHeM JOCTyNa B JJIEKTPOHHYI0 HH(GOPMAIMOHHO-
obpasoBatenbHyto cpeny MATY.

7.1 INIEPEYEHb JJMOEH3UOHHOI'O n CBOBOJHO PACITPOCTPAHSAEMOI'O

MNPOI'PAMMHOI'O OBECIIEYEHMUSI:

JIuieH3noHHOE IPOTrpaMMHOE 00ECIIeYeHHE 0TEYECTBEHHOTO npou3BocTBa: Kaspersky Anti-Virus
JIuneH3noHHOE MporpaMMHoe obecrieueHue 3apyoexHoro mpousBozacTea: MS Office, Windows Bepcuu 7 u
BBIIIC

CB00OOJTHO pacmpocTpaHsieMoe IMPOrpaMMHOE OOecleueHHe OTEYeCTBEHHOro Mpou3BojcTBa: 7Zip, DIJVu
Reader

CB0oOOIHO pacmpocTpaHsieMoe MporpaMMHOe obecriedeHne 3apyOekHoro mpomsBojicTBa: Adobe Reader,
Google Chrome, LibreOffice.org, Mozilla FireFox, Notepad++

7.2 QJIEKTPOHHO-BUBJINOTEYHBIE CUCTEMBI:

ObC «MzmatensctBOo Jlawb» [DNEeKTpOHHBIA pecypc|: aieKkTpoHHas Oubmmoreunas cucrema / OOO
«M3narensctBo Jlaub». — Pesxxum moctyma: https://e.lanbook.com/;

DBC «dnexTponHas 6udmmoreunas cucrema FOPAMTY» [DnexrponHblil pecypc]: aMeKTpoHHAs GHOMMOTEYHAs
cucrema / 000 «dnekrponHoe m3garensctBo FOPAWTy. — Pexxum nocryma: https:/biblio-online.ru/;

ObC «YHuBepcHuTeTCKass OMOMNOTEeKa OHIAWHY [ DIEKTPOHHBIA pecypc]: IEKTPOHHO-TIEPHOINIESCKOE N3aHuE;
MIPOTPAMMHBIA KOMIUTEKC JJIsi OpTaHW3allMd OHJIAMH-IOCTYNa K JIMIEH3HOHHBIM Marepuanam / OOO
«HekcMemuay». — Pexxum foctymna: https://biblioclub.ru/

7.3 COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX:

HNudopmammonno-anamutnyeckas cucreMa SCIENCE INDEX
OnexkTpoHHas 0a3a JaHHBIX Scopus
baser manneix komnanun CLARIVATE ANALYTICS

7.4. ”HOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMMbI:

CrpaBouHo-nipaBoBas HH(popMannonnas cuctema Koncynsrant [Ltroc http://www.consultant.ru/
00O «CoBpeMeHHbIE MeIia TEXHOJIOTHH B 00pa30BaHUM U KyJbType» http://www.informio.ru/

8. UHBIE CBEJJEHUS 1 MATEPUAJIbI HA YCMOTPEHUE BEJIYIIENA KA®E/IPHI.
He npeaycmoTtpeHo.

9. OBECIIEYEHUE OBPA30BAHUIA V1A JINLL C OB3.

s obecnieyenns: oOpa30BaHMs MHBAJIMIOB M JIMI C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbSl peaau3alus
JUCIUTUTMHBI MOKET OCYIIECTBISATHCS B aallTHPOBAHHOM BHJIE, C YUETOM CIEIIM(DUKNA OCBOCHUS M JUIAKTHYECKHX
TpeOOBaHM, HCXOAS N3 MHAUBHULYaJIbHBIX BO3MOKHOCTEH U 110 TMYHOMY 3asIBICHHUIO 00yUYaromerocs.


http://www.urait.ru/book/4841F362-776C-4A78-97AB-6D4ACAC1022A
http://www.urait.ru/book/24868F0F-7C6C-479E-9391-510F34282BEF

