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1 HeJ'II/I H 3aJ1a4M OCBOCHUSA TUCIHHUIIINHBI

Heap (mesm) OCBOCHMS IUCLMILUIMHBL: (POPMUPOBAHHUE CIIOCOOHOCTEN HCIOJIB30BATH COBPEMEHHBIE
TEXHOJIOTMH pa3pabOoTKK IPOrpaMMHBIX CPEJICTB HA OCHOBE YMCJIEHHBIX METOJIOB PELICHUS 3a/1a4 00pabOTKH
UH(POPMALIMU B IPOrPaMMHO-MH()OPMAITMOHHBIX CUCTEMAX.

3agaun:

— chopMHUpOBATh NPEACTABICHUS O TEOPETUUECKUX OCHOBAX YMCICHHBIX METOJIOB PEIICHUS 3a/ay:
JUHEHHOW anreOphl, NPUOMMKEHUS (GYHKLUMH, YUCIEHHOI'O WHTETPUPOBAHUS, PEILEHUs HEJINHEHHbIX
YpaBHEHHH U CHCTEM ypaBHEHH, 0OBIKHOBEHHBIX U (HEepeHIMAIBHBIX YPaBHEHUH U YPAaBHEHUH B YaCTHBIX
IIPOU3BOJHBIX;

— copmupoBaTh yMEHUS peliaTh 3aJa4l UHKEHEPUU ITPOTrPAMMHOI0 00€CTIeYeHHsI 1711 YUCIEHHBIX
METOAOB 00pabOTKM HHGOpMAIMM B AaHAJUTUYECKUX MPHIOKEHHUAX MPOrpaMMHO-MH(POPMAITMOHHBIX
CHUCTEM;

— COBEpIICHCTBOBAaTh  HABBIKM  IMPUMEHEHHsS  MHCTPYMEHTAIBHBIX  CPEIACTB  pa3paboTKH
IPOrPaMMHOI0 O00ECIeUYeHHUsI MpPU pealu3alud aJrOpUTMOB PELICHHsS THUIOBBIX MaTeMaTHUECKUX 3a]ad
YUCJIEHHBIMU METOJIAMH.

2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

JlucuurimHa OTHOCUTCS K 00sI3aTEIbHBIM TUCHUILIMHAM (MOJYJISIM) BapuUaTUBHOW YacTH Ojoka /[
«ductumniunel (MOIYIH)»

IpepexBusutsl nucuumiaunbl: 51./].b.12.1 Aneebpa u eeomempusa, b1.J1.b.12.2 Mamemamuyeckuii
ananus, b1.J].B.5 Obvexmno-opuenmuposanHuoe npocpammuposanue

[TocTpexBusutel qucuuriuuel: b1./].B.0.1.1 Memoodo-opuenmuposantvle npoepammHvle CUCEMbL

3 TpeOoBaHus K pe3yJabTaTaM 00yUYeHUsl MO AUCIUNJINHE

HpOI_ICCC HU3YUCHUA NUCHUIIJIMHBI HAIIPABJICH Ha (I)OpMI/IpOBaHI/Ie CJICAYIOIINUX PE3YJIbTATOB O6y‘IeHI/IH

Kox n HanmeHoBaHuE [TnanupyemMble pe3yabTaThl 00 yUSHHS
Kon u HaumeHoBaHue
(DOPMUPYEMBIX KOMTIETEHIHiA WHINKATOPa JTOCTIKEHUS 10 MCLIMIIHHE, XapaKTepH3ylolne
KOMIICTCHITHH aTanbl GOpMUPOBAHUS KOMIIETCHIIUH
ITK*-1 Criocoben [1K*-1-B-3 3HaeT u npuMeHseT |3HATh:
UCTIONTb30BaTh COBPEMEHHBIC  |aJITOPUTMBI JTUCKPETHOHN U YHCIIEHHBIC METOJIBI PEIIICHHS TUTTOBBIX
TEXHOJIOTUH Pa3pabOTKU BBIYUCIIUTEIILHON MaTeMaTHKH 3aJ1a4 BBIYMCIUTEILHON MaTeMaTHKH
MPOTPaMMHBIX CPEICTB JUTSL pEIICHHUS 33129 YMeTh:
00BEKTOB IPOPECCHOHATILHON | TPOSKTUPOBAHUS IPOTPAMMHOTO | TIPUMEHSITh HHCTPYMEHTAJIbHBIC
JeSITETLHOCTH obecrnieueHus cpencTBa pa3paboTKH MPOrPaMMHOTO

obecrieueHHs MU peaau3anun
AJITOPUTMOB PCUHICHUA TUIIOBBIX
MaTeMaTHYECKUX 3a]1a4 YHCICHHBIMU
MeToJaMu

Baagers:

HaBbIKaMU ITPUMCHCHU A
MHCTPYMEHTAJIBHBIX CPEJCTB
pa3paboTKy IPOrpaMMHOTO
obecrieueHHs MpU peaau3anun
QJIFOPUTMOB PEIIEHUS TUIIOBBIX
MaTEMATHYCCKUX 3aJa4 YMCIICHHbIMU
METOAAMHU




4 CTpyKTYpa U cofepKaHue TUCHUNINHBI
4.1 CTpykTypa TUCHHUILINHBI

OO01mast TpPyA0€MKOCTh TUCIUTUIMHBI COCTABIAET 6 3aUeTHBIX equHUI] (216 akageMHUUeCKUX 4acoB).

TpynoemMKocTsb,
Bun paGotet aKaJEMUYECKHX YaCOB
5 cemectp BCETO
OO0masi Tpy10€MKOCTH 216 216
KonTakTHas padora: 16,25 16,25
Jlexmmm (J1) 4 4
[Tpaktrnueckue 3ansatus (113) 4 4
JlabopaTtopusie pabotsl (JIP) 8 8
[TpomesxxyTouHas aTTectanus (3a4eT, YK3aMeH) 0,25 0,25
CamocTrosiTeJibHas padora: 199,75 199,75
- CAMON0020MosKa (npopabomka u nosmopeHue N1eKYUOHHO20 Mamepuand u
Mamepuana y4eOHuKos u yueOHvlx nocoouil);
- 10020MO8Ka K 1a60pamopHuIM 3AHAMUAM,
- N10020MOBKA K NPAKMUYECKUM 3aHAMUSM,
- 10020MOBKA K UMO2080MY KOHMPOIO.
Bua uToroBoro KOHTpoOJIs (3a4eT, Ik3aMeH, 1 depeHIUPOBAHHbBIT aug. 3au.
3a4er)

Paznenbl aucuunivHel, U3y4yaeMbie B 5 cemecTpe

KosmyecTBo yacos
Ne HawnmenoBanue pasniesinos ayiutopHad BHEayI.
paznena BCETO aboTta
T3 | P pabota
1 Tounble u npubIMKeHHbIE yncia. Mcrounuku u 53 1 2 50
KJ1accu(UKalys MOrpelHoCcTe
2 Pemenne nuHEeHHBIX U HEJTMHEHHBIX YpaBHEHUN 55 1 2 2 50
3 WuTepnonupoBanue GpyHKIu (mpudimxeHue 53 1 2 50
yHKIWIT)
4 YucneHHOe HHTETPUPOBAHHUE U 55 1 2 2 50
auddepeHIpoBaHne
Hroro: 216 4 4 8 200
Bcero: 216 4 4 8 200

4.2 ConepxxaHue pa3iesioB JUCHUININHBI

Pazgea Ne 1 Tounblie u npud/nkeHHble Yuciaa. UcTOUHMKN U KIaccupukanus norpemHocTei
OmnpeneneHre M CXEeMa BBIUYMCIUTEIHFHOTO JKCIEpUMEHTa. TpeOoBaHUS K YHCICHHBIM METOJaM.
VYcroiuuBoCTh  3aZad M YUCIEHHBIX MeTOZoB. VCTOUHMKM U KJIAacCUpUKAIMs IMOTPEeLIHOCTEH
NpUOJIMKEHHBIX BBIUMCIICHUH, ydeT morpemHocteid. Tounble u npubImkeHHble yncina. OTHOCUTEIbHAS U
a0coM0THAs MOrpetHOCTH. CBsI3b MEXK1y YUCIOM BEPHBIX 3HAKOB U MOTPELIHOCTHIO YHUCIA.

Pa3gen Ne 2 Pemienne TMHeHHBIX M HeJIMHEHHBIX ypaBHeHu . O01ue nousTus. Anredpandeckue,
TPAHCLICHICHTHBIC, PALllMOHAJIBHBIC, UPPALMOHATIbHBIC, TPAHCLCHACHTHbIE ypaBHEHUA. OTneneHue KOopHER
anreOpaMyecKuXx W TPAaHCUCHACHTHBIX ypaBHeHHMH. ['paduueckuii MeTox  OTHENCHHS  KOPHEH.
AHanuTHYECKUHl METOJ OTACJICHUs KOpHEeW. Meron mnonoBuHHOro neneHus. Merton xopa. Meron
kacarenbHbIX (Meron Heiorona). Pemenue cucrembl HenuHeMHbIX ypaBHeHuiM. IloctaHoBka 3amaym.
OcHoBHbIE HTamnbl pemeHus. KoppeKkTHOCTh M 00YCIIOBIEHHOCTh 3ajayd. MeTox MpOCTOM HTepaluu.
CxogumocTs Merona. Moaudukanum MeToma mpoctoi urepaunu. Meron HeroToHa A pemieHus cuctem
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HEJTMHEHHBIX YpaBHEHUH. Pemenne cucteMpl TUHEHHBIX anreOpandeckux ypaBHEHUH. TpaHCTIOHMpPOBaHHAS,
eMHUYHAs, HyJIeBas, cuMMeTpuuHas marpuupl. CiokeHue, BbluMTaHue maTpull. llpousBenenue martpuil.
3akoHBl MaTpUYHBIX THpou3BeldeHuil. Omnpenenurens wmarpuusl. CBolicTBa omnpenenurens. MuHop,
anreOpandeckoe gonoiaHeHue. Panr matpunbl. O6patnas matpuna. O6mee nonstue CJIAY. CoBmecTHbIE U
HECOBMECTHBIE ypaBHEHUs. To4HbIE U UTEpalMOHHBIE MeTObI pemeHus. Merton ['aycca. Merton urepanuii.
VYcioBHs CXOAMMOCTH UTEPALIMOHHOTO Tiporiecca. Metop 3eiaens.

Paspnen Ne 3 UnrepnosmpoBanue ¢pynkumii (nmpudiamxenue ¢pynkumii). IloctaHoBka 3agaun.
O6mme noustus. Matepnonsuuonnas ¢opmyna Jlarpanxka. Onenka norpemHoctd. KoHedYHOpa3HOCTHBIE
UHTEPHOJSIIUOHHBIE (opMyibl. VHTEpHOIAIMOHHbIE MOTUHOMBI HbIOTOHA i1 PaBHOOTCTOSIIMX Y3JIOB.
Bropas wuntepnonsuuonHas ¢opmyna HptotoHa. Ouenka mnorpemHoctd. JIMHeWHass WHTEPIOSIMS.
KBanpaTtuunas untepnonauus. MHTepnonsuus criaiiHaMu.

Pa3znen Ne 4 YucienHoe uHrerpupoBanue u auddepenuupoBanue. [loctanoska 3amaun. O0mme
noHATHA. MeTon npsAMoyroiapHUKoB. Meton tpanenuit. Meton napabon (merox CummcoHna). YucineHHoe
muddepenmupoBanre. [locraHoBka 3amaun.  Berumcienwe  BTOpoW — Mpou3BOMHOW.  YmcieHHOe
nuddepeHpoBaHie Ha OCHOBE WHTEPHOJIIHUOHHBIX MHOrowieHoB. [lonstue o auddepeHMaILHOM
ypaBHeHuu. 3aga Komm. Merton mocienoBaTenbHbIX NpuOmmkeHuin (meton Ilukapa). Merox Ditnepa.
Moauduxkaimu metoaa Diinepa. Metox Pynre - Kyrra.

4.3 JlabopaTopHbie padoThl

Ne JIP Ne HaunmenoBanue 1abopaTopHbIX paboT Kou-Bo
paznena 4acoB

1 1 Pemienue 3agaum BEIYMCIUTEIBHOTO SKCIIEPUMEHTA 2

2 2 [Ipuems! perieHnii ypaBHeHUN 2

3 3 OreHKa MOrpenrHoCTen 2

4 4 Pemenue 3aga4 paznuyHbiMu MeToaaMu AU¢GHEepeHIINaTBLHOTO U 2

MHTETPAJIBHOTO HCUUCIICHHS
Hroro: 8

4.4 IlpakTHYecKkne 3aHATHS (CEMHHAPBHI)

Ne Kon-Bo
Ne zansTus Tema
paznena 4acoB
1 2 OO6m1as cxema UTepallMOHHBIX METOJIOB. 2
2 4 YucnenHoe pemenue 3aaaun Komu qiigs OAY 2
Hroro: 4

5 Y4yeOHO-MeTOONYECKOE 00ecTIeYeHre TUCIUILIHHbI
5.1 OcHoBHas iuTEpPaTYpa

[Tumenos, B.I'. Uuciaennsie metoasl B 2 4. Y. 1: yueOHUK ais By30B [Diexkrtponusiii pecypc]/
B.I'. [lumenoB. — Mocksa: Opaiit, 2025.— 111c. — ISBN 978-5-534-10886-6. — Pexum nocryma:
https://urait.ru/bcode/563516.

[Mumenos, B.I'. Uucnennoie mMeronsl B 2 4. Y. 2: yueOHUK aisi By30B [DnekTpoHHbIil pecypc]/
B.I'. [Tumenos, A.B. JloxxaukoB. — Mocksa: IOpaiit, 2025. — 107 ¢. — ISBN 978-5-534-10891-0. — Pexwum
noctyma: https://urait.ru/bcode/563517.

5.2 lonoJiHMTe/IbHAS JIMTEPATY pa

— IMununenko, A.M. MeTobl MaTeMaTH4YECKOTO U KOMITBIOTEPHOTO MOJEIUPOBAHUS 3JIEMEHTOB U
YCTPOHCTB ~ MH()DOKOMMYHHMKAIIMOHHBIX ~ CHCTeM: yueOHOoe mocobue [DnextpoHHbi  pecype] /
AM. IMununenko; FOxueii ¢en. yH-T, MHXKeHepHO-TeXHONOTHYECKass akajemus. — PoctoB-Ha-ZloHy:
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Oxnpi  ¢en. yu-t, 2023. — 132 c¢. — ISBN 978-5-9275-4533-9. — Pexum pocryma:
https://biblioclub.ru/index.php?page=book&id=713483.

— Caxapoga, JI.B. MeTopl onTUMU3aLuy AJIs MAIIMHHOTO 00y4YeHus: yued. mocodue [ D1eKTPOHHBIN
pecypc] / JI.B. Caxapora, I'.B. JlykpsiHoBa; PoctoBckuii roc. 3xoH. yH-T (PUHX). — PocroB-Ha-/lony:
W3 natenbcko-nonurpapudeckuit kommieke PI'DY (PUHX), 2023. — 87 c. — ISBN 978-5-7972-3139-4. —
Pexxum noctyma: https://biblioclub.ru/index.php?page=book&id=711220.

3anu3nsk, B.E. Uucnennsie Metoabl. OCHOBBI HAYUHBIX BBIYMCICHUN: YUEOHHK W HPAKTUKYM IS
By30B [Dnektponusiii pecypc]/ B.E. 3amususk. — Mocksa: FOpaiit, 2026. — 356 ¢. — ISBN 978-5-534-
02714-3. — Pesxum noctyna: https://urait.ru/bcode/582717.

Tapacenko, E. O. Uwucnennsie metonsl: yueOHUK [DnekrponHbii pecypc| / E.O. Tapacenko,
A.A. AmuxanoB, A.B. I'magkoB. — CraBponons: CeBepo-Kapkaszckuii @enepanbubliii yausepcuteT (CKOY),
2022. — 262 c. — Pexum pocrtyna: https://biblioclub.ru/index.php?page=book&id=712307

Jloktnonos, N.K. Yucnennsie metoasl: yueOHuk [Dnextponusiii pecypc] / UK. Jloktuonos, JL.IL
Muponenko, B.B. Typymanos; nox o6m. pen. B. B. Typynanosa. — Mocksa; Bonorga: Undpa-Unxenepus,
2022. - 380 «c. — ISBN 978-5-9729-0786-1. — Pexum pmocrtyna: https://biblioclub.ru/
index.php?page=book&id=727170.

5.3 llepuoanyeckne U3TaAHUA

HNudopmatuka u odpazoBanue: xxypHai. — MockBa: «O6pa3oBanue u MadpopmaTikar
[IporpammHas uHxeHepus: )KypHall. — MockBa: «HoBble TEXHOTOTHUI»

5.4 UnTepHeT-pecypchbl

https://www.intuit.ru/search — Pecypcel HamnmoHaabHOrO OTKPBITOIO YHHUBEPCHTETA IO pas3ieiy
«YuCeHHbIE METOIBD»

http://biblioclub.ru/ — Dnexktponnas OuOIMOTEYHass cucTeMa «YHHUBEPCHUTETCKas OHMOIHMOTEKaA
OHJIANH»

http://www.math.ru — HayuHo-nonynsipHblii MaTeMaTH4eCKuil cait

http://www.techlibrary.ru/books.htm — Kuuru no maremMaTndeckoMy ¥ TEXHHYECKOMY HAlpaBICHUIO
B DJICKTPOHHOM BHIC

http://www.exponenta.ru — O6pa3oBare/ibHbIi MAaTEMaTUIECKU CaiiT

http://elibrary.ru/defaultx.asp — Hayunast snextponHas 6ubnuorexa

5.5 IlporpamMmHoe oOecnedeHue, NpodeccCHOHAIbHbIE 0a3bl JAHHBIX U HMHGOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Onepanuonnas cucrema RED OS

Oducuoe npunoxenne LibreOffice

Be6-npunoxenue «YHuBepcanpHas cuctema tectupoBanust bI Ty
Sunexc 6paysep, Chromium 6paysep

Sumatra PDF
bJl «Koncynberant [Imtocy — Pexum noctyna: http://www.consultant.ru/
®enepanbHblii  00pazoBaTenbHbI mopTan «Poccuiickoe oOpasoBanue». — Pexum goctynma —

http://www.edu.ru
http://pascalabc.net/ Pascal, Delphi
https://www.python.org/ Python

6 MaTepnajibHO-TeXHUYECKOe o0ecneyeHne TUCIUNIMHBI

[lepeyeHb OCHOBHOTO 00OpYIOBaHMS YUYECOHBIX AYIUTOPHHA JUIS TPOBEICHHS 3aHITUH JICKIIMOHHOTO
TUTIA, CEMHUHAPCKOTO TUTA: CTAIIMOHAPHBIA MYIbTUMEINA-TIPOCKTOP M MPOCKIIMOHHBINA dKpaH, MePEHOCHON
HOYTOYK, Kadeapa, mocajouHbie MecTa JjIsl 00ydJaroImxcs, pabouee MeCTo mperoaaBaTes, ydeOHas g0cka.

Jnst mpoBeieHus 1a00paTOPHBIX 3aHATHH MCIIONB3YIOTCS KOMIBIOTEPHBIE KIIACCHI, OCHAILICHHBIE CTa-
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[IHOHAPHBIM MYJIbTHMEANA-TIPOSKTOPOM M MPOESKIIMOHHBIM YKPaHOM, 000PYIOBaHUEM IS OpraHU3aIUH JIO-
KaJbHON BBIYMCIMTEIBHON CETH, COOTBETCTBYIOUIMM IPOTPaMMHBIM oOOecTieueHHeM, MH(POPMaIMOHHBIM
CTEH/IOM, TIEpPCOHAILHBIMU KOMITBIOTEPAMH, pab0oduruM MECTOM IPEeroiaBaTels, yueOHOM TOCKOH.
Aynutopun Ui IPOBEJCHUS I'PYNIIOBBIX M HHANBUAYAJIbHBIX KOHCYIBTAIIMN, TEKYIIEro KOHTPOJIS 1
NPOMEXYTOUHOW aTTeCTallud, MOMEIIEHUE JUIsl CaMOCTOSITEIbHONH paboThl O0YyJaromUMXCs OCHAIIECHBI
KOMITBIOTEPHOM TEXHUKOU, MOJKIIOUEHHON K ceTn «HTepHEeT» U 00ecTieueHreM J0CTyma B JIEKTPOHHYIO
uHpOpMaLMOHHO-00pa3oBatenbhyto cpeny OI'Y u punmnana, 31eKTpOHHBIE OMOINOTEYHbIE CUCTEMBI.



