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1 e u 3a1a4un 0CBOEHMS AU CIMIIJIMHBI

esb (ejan) OCBOCHUS JUCHUIUIMHBL: SBIAETCS (POPMHUPOBAHUE 3HAHUH 110 YHCICHHBIM METOIaM
pemieHust 3ana4 oOpabOTKHM HHGOpPMALUU B NPOrpaMMHO-MH(GOPMALMOHHBIX CUCTEMaX, YMEHUH U
HaBBIKOB Pa3pabOTKH MPOTPaMMHBIX CPEACTB UX peajH3allMi Ha S3bIKE BHICOKOTO YPOBHS (TOTOBHOCTH

6aKaHaBp0B K IIPOBCACHUIO BEIYHUCIUTCIBHOI'O 3KCHepI/IMeHTa).

3amaum:

- (hopMupoBaHKE 3HAHUI UICH, pacUeTHBIX (OPMYII, AITOPUTMOB, XapAKTEPUCTUK KIACCUICCKUX
YHCIIEHHBIX METOJIOB TEOPUH alIPOKCUMAIINH, allTeOphl, MATEMAaTUIECKOTO aHAIN3a U PEIICHHUS
OOBIKHOBEHHBIX AU(HepeHITNATbHBIX YPAaBHEHUH;

- hopmupoBaHUEe YMEHUI HHTEPIPETAIIUU TTOJTYUYCHHBIX PE3YJIbTATOB;

- (hopMupoOBaHHE YMEHUH 110 COMOCTABIICHUIO METOJIOB U BEIOOpA ONTHMAIBHOTO JUTS PEIICHHS
MOCTaBIIEHHOW y4eOHO-TIpoeccnOHAIbHOM 3a/1a4u.

2 MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTeibHOH IPOrpaMMbl

JlucuummHa OTHOCUTCS K 6a30Boit yactu 610ka [ «/lucuurmamaet (Momysn)»

[TpepexBusuthl qucummiunsl: 51./[.5.11.1 Jlunetinas ancebpa u mamemamuyeckuii anaiu3s

[ToctpexkBu3nuThl qUCHUILTUHLL: b1./[.B.7 Texunonozus pazpabomku npoepammmuoz2o obecnedenus,
b1.]1.B.9 Uughopmayuonnoe obecnewenue cucmem agmomamusuposannoco npoexmuposanusi, b1.J[.B.14
Mooenuposanue npoyeccos u cucmem, b1./].B.2.2.1 Mynomumeoua mexunonoeuu

3 TpeOoBanus Kk pe3yJbTaraMm 00y4eHHs MO AUCHUIIHHE

Hpouecc HU3YUCHUA JUCHUIIIMHBI HAIIpaBJICH Ha (l)OpMI/IpOBaHI/IC CICAYIOMUX PpPE3yIbTaTOB

oOyueHus

Kon n HamMmeHnoBanue
bopMHpyeMBbIX
KOMIIETEHIIUHN

KOI[ N HAMMCHOBAHUC MHUKATOpA
JOCTHXKCHHA KOMIICTCHIIMH

[Tnanupyemblie pe3yiabTaTbl O0yUeHUs 10
JUCLUIUIMHE, XapaKTePU3YIOLIUE ITaIlbI
hopMHupOBaHUS KOMIETEHITUH

OIIK-9 Cnocoben
OCBauBaTb MECTOAUKHN
HCIIOJIb30BaHUS
IIPOIPAMMHBIX CPEJICTB
JUTSL PEIICHUS
HpaKTI/IquKI/IX 3aaa4

OIIK-9-B-1 3naer knaccuduxanuio
MPOTPAMMHBIX CPEACTB U
BO3MOXXHOCTH MX IPUMEHEHUS JJIs
pelieHust MPaKTUISCKUX 3a]1a4
OIIK-9-B-2 YMeeT Hax0IUTh U
aHAJTM3UPOBATh TEXHUYIECKYIO
JIOKYMEHTAIUIO 110 UCTIOJIB30BAHUIO
MIPOTPAMMHOTO CPEJICTBA, BEIOMPATH
U HCTOJIb30BaTh HEOOXOIUMbIE
(byHKIIMM TPOTPAMMHBIX CPEICTB
JUTSL pellieHrs KOHKPETHOM 3a1auun
OI1IK-9-B-3 Bnaneer ciocobamu
OIIMCAHMS METOINKH MCITOIb30BaHUS
MPOTPAMMHOTO CPEJICTBA TSI
pelieHus KOHKPETHOM 3a/1a4u B BUJE
JIOKyMEHTA, MPE3EHTAIIUN WK
BHJIEOPOJIUKA

3HaTh:

YHCJIEHHBIE METOJbl JTUHEHHON anreOphl;
METOABI peleHus HEJIMHEUHBIX
YpaBHEHUH M  CHUCTEM;  YHCICHHOE
UHTErpupoBaHue u auddepeHIupoBaHue;
METOAbl  aNMpOKCUMalUU  (YHKIIMH:
MHTEPIOJISIIUS byHKLUH; METOJ
HaMMEHBIINX KBaJPaTOB. YMeTh:
aHAJIU3UPOBAThH TEXHUUYECKYIO
JOKYMEHTAllMI0O 10  HMCHOJb30BAHUIO
MIPOrpaMMHOTO CpEJCTBA, BBIOMpATh U
HCIIONIb30BaTh HEOOXoquMble  (YHKIIMH
MIPOrPaMMHBIX CPEICTB Ul pELICHHUS
KOHKPETHOM 3a/1a4u

Baajgern:

HaBbIKaMU pelIeHHs 3a/1a4 00paboTKH
MH(POPMALIUU B AaHATUTUYECKHUX
IIPWIOKEHUAX aBTOMAaTU3UPOBAHHBIX
CUCTEM YHMCIIEHHBIMH METOJaMHU




4 CTpyKTypa M coiep:KaHue AUCHUTIIHHbBI
4.1 CTpyKTypa IMCHUILINHBI

OO0mmas Tpy1I0€MKOCTh AUCITUIUIMHBI COCTABIISAET 5 3a4eTHHIX enuHuIl (180 akageMUyecKuX 4acoB).

TpynoeMKocTs,
Bun paGotsr aKaJIeMUYECKHUX YacoB
3 cemecTp BCETO
O01masi Tpy10éMKOCTh 180 180
KonTakTHas padora: 35,25 35,25
Jlexumu (JI) 18 18
[Tpaktuueckue 3anstus (113) 16 16
Koncynprannu 1 1
[TpomexxyTouHast arTectanus (3a4eT, YK3aMEH) 0,25 0,25
CamocrosiTesqibHas padora: 144,75 144,75
- npopabomka u noemopeHue 1eKYUOHHO20 Mamepuaia u Mamepuaid 40,75 40,75
VUeOHUKO8 U Y4eOHbIX NOCOOULL,
- U3yueHue pazoenos Kypca 6 cucmeme 1eKmpoOHHO20 00yUeHUs, 10 10
- H0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 20 20
- 10020MOBKaA K PyOeICHOMY KOHMPOJIO; 20 20
- N0O20MOBKA K IK3AMEHY 54 54
Bua uToroBoro KOHTpoOJIs (3a4eT, Ik3amMeH, nnu¢depeHIIHPOBAHHBIH IK3aMeH
3a4er)

Pazpenbl nucuumuiMHel, U3ydyaeMbie B 3 cemecTpe

KosmmgecTBo 9acos
Ne ayJUTOpHAs
pasiena HaumenoBanue pasznenos BCero aGoTa BHEay/l.
11113 | 1P pabota
1 BBeneHue B BBIUUCIUTENBHYO MATEMATHKY. 40 4 36
Pa3paboTrka mporpaMMHBIX CUCTEM HAayqHOIO THIIA.
YucneHHble METOIBI IMHEHHOM anreOpbl
2 YucneHHble METO/IBI PEILIEHUS CUCTEM 44 4 4 36
HEJIMHENHBIX YPaBHEHUN
3 Teopus npubmxkeHust GyHKIHUHN B IPUIIOKEHUAX 47 6 4 37
AaBTOMAaTU3UPOBAHHBIX CUCTEM
4 YuciieHHbIE METOIbI pELICHUS 49 4 8 37
T depeHIMaIbHbIX YpaBHEHUN
Horo: 180 18 | 16 146
Bcero: 180 18 | 16 146

4.2 Coaep:xanue pa3aesioB JUCHUIIHHBI

Paznesn Ne 1 BBeneHue B BHIYMC/IUTENbHYI0O MaTeMaTHKY. YncIeHHbIE METOAbl JTUHEHHON anreOpsbl.
OmnpeneneHre U cxeMa BBIYMCIMTEIBHOTO SKCIIEPUMEHTa, MaTeMaTHuecKas MojieJb 0OBbEKTa MCCie0Ba-
HUS, KaK KOMIIOHEHT MH(OPMAIMOHHON cucTeMbl. TpeboBaHus K YHMCIEHHBIM MeToAaM. VICTOYHMKU U
KJ1accu(UKaIuUs MorpenHocTeil NpUONIMKEHHBIX BBIYUCICHUH. DPPEKTUBHOCTD ANTOPUTMOB, Pean3y-
IOLUX YHCIeHHbIe MeToAbl. O030p MareMaTH4YeCKUX MPOrpaMMHBIX CHCTEM, OMOINOTEK YUCIEHHBIX Me-
TOAOB. YHCIIEHHBIE METO/IbI PELICHUS CUCTEM JTMHEUHBIX anreOpandeckux ypaBHenuil (CJIAY). Tounoe u
npubImKeHHoe pemenue. Metox ["aycca, BEIOOp TIaBHOTO 3J€MEHTA, BRIYMCIUTEIbHAS d()()EKTUBHOCTD
metoma. Metox Xoneukoro. Utepannonnsie MeToabl: Skobu, 3eliaerns, BepXHel perakcariu, J0CTaToq-
HBI€ YCJIOBUS CXOAMMOCTH, 001Iasi cxeMa UTepallMOHHbIX MeTo10B. OleHka norpemHocty. [lonsatue mio-
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x000ycnoBneHHbIX CJIAY. UucneHHble METOABI pelIeHUs MpoOJeMbl cOOCTBEHHBIX 3HaueHuii: [locra-
HOBKa npoOnembl. O030p MpsMBIX METOAOB, HedocTaTku. MrepannonHsie MeToabl. CTENEHHOH MeTo.
OTIpe/ieNICHUs] TIEPBOro COOCTBEHHOIO YKclia Marpuibl. MeToa oOpaTHBIX MTepalfil BBIYUCIEHUS COO0-
CTBEHHOTO BekTOpa. QR — anroputm, MomupuKauy anropurMa.

Paznea Ne 2 YUucieHHble MeTOAbI PelIeHUs] CHCTEM HeJMHEHHbIX ypaBHeHM. UNCIIEHHBIE METObI
pEILIEeHNs CUCTEM HENMHEWHBIX ypaBHEHMM: OJIHOMEpHBIN ciayyail: MOCTaHOBKA 3aJa4M. 3ajada OTAele-
HUs KOopHel ypaBHeHHS. CKUMaroIIue 0TOOpakeHUs, TeopeMa O HEemoJABMXKHOW Touke. O030p ureparu-
OHHBIX METOZAOB: METOJ IPOCTHIX UTepauuid U Merox HploTOHA, yClIOBHS CXOAMMOCTH METOJA, OLICHKA
MOIPEIHOCTH, CTPYKTYypa JaHHBIX U aIrOPUTM MeToAa. YMCIEHHbIE METO/bI PEIICHHS CUCTEM HEJIMHEH-
HbIX ypaBHeHMi: [locTaHoBKa 3a1aun. MeTon IpoCThIX UTEpalui, yCIOBHs CXOAUMOCTH METO/A, OLICHKA
norpemHocT. Meron HeloToHa, ero peaivzanuu U MOAU(PHUKAINH, CXOAUMOCTh METOZAA, OLEHKAa IO-
IpelHOCTU. Pelenne HeIMHEeNHbIX CUCTEM MEeToAaMu cirycka. [IporpaMMupoBaHue YUCIEHHBIX METO0B
pElIeHHs CHUCTEM HEJMHEHHBIX YpaBHEHHI: BHEIIHAA crienuuKalus MporpaMMsl, crienuukanus HH-
Tep(eiica moap30BaTeNs, MOMIATOBOE rpaduyecKoe MPEACTaBICHUE PEe3yIbTaToB. AJITOPUTM M TOAIPO-
rpamMma FZERO Bann Baiinraapnena, Jlekkepa.

Paznen Ne 3 Teopusi npuiamxeHusi GyHKIUI B NPUIIOKEHUAX aBTOMATH3MPOBAHHBIX cucTteM. [lo-
CTaHOBKa 3aJja4 mpuOmnKeHus (anmnpokcumanuu) GyHKIui, 0030p MeTonoB pemeHus. Kycounokyouue-
ckue ¢yHKiuu. VHTepnonanpoBaHue KyOMUECKMMH CIUIaifHaMU. BpIpaBHMBaHUE 3KCIIEPUMEHTAIBHBIX
JAHHBIX METOJIOM HauMEHbIIUX KBaaparoB. Psaasl Oypsbe.

Paznen Ne 4 Ynciennble metoabl pemeHusi AuddepeHnnanbHbIX ypaBHeHUH YuClIeHHbIE METOIbI
pemienus 3agauu Komm ais oObIKHOBEHHBIX AUQdepeHlnaIbHbIX YpaBHeHU U cucteM nuddepeniu-
anbHbIX ypaBHeHUH (OLY): ITocTaHoBka 3agaun. CemeiicTBa OAHOIIATOBBIX M MHOTOIIATOBBIX METO/IOB
pemienus 3aga4u Koiii, ycTOMUMBOCTh U CXOAMMOCTh. M-IIArOBbIE pa3HOCTHBIE MeToabl Anamca. O630p
MeTOoI0B perieHus xecTkux cuctem OIY. UuciieHHble METOIbI PEIICHUs] KPAeBbIX 3a4ad /Il OOBIKHO-
BeHHBIX nuddepennmanbubiXx ypaBHeHud. Knaccudukanus 3anad. Meron perieHus ABYXTOUEUHOM Kpae-
BOM 3aJla4M JUIs JIMHEMHOIO ypaBHEHUs BTOPOIO IOpPsAJKA CBeIeHHMEM K 3anade Komm. MeTon KOHEYHBIX
Pa3HOCTEH.

4.3 [lpakTuyeckne 3aHATHS (CEMUHAPBI)

Ne Koi-Bo
Ne 3ansaTus Tema
pasznena 4acoB
1-2 2 AJNTOPUTMBI YUCJIEHHOT'O PEIlIEHUs] HEIMHEWHBIX YpaBHEHUI 4
3-4 3 Annpokcumanusi QyHKIHHA 4
5-8 4 Pemenne kpaeBbIxX 3a/1a4 8
Hroro: 16

5 Y4yeOHO-MeTOAHYECKOE o0ecTIedyeHue TUCIUIIINHDI
5.1 OcHoBHas uTEpaTypa

1. BoponoB, M.B. BerluucnurenbHas wmaremartuka : ydeOHoe TmocoOue It BY30B/
M. B. BopoHoB. — 2-e¢ u3n., nepepab. u nomn. — Mocksa : U3narensctBo FOpaiit, 2025. — 80 c. —
(Beicuiee obpaszosanue). — ISBN 978-5-534-18512-6. — Pexum noctyna: https://urait.ru/bcode/589133.

2. PebGpo, 1. B. BeiuncnurensHas MmareMarnka : yueoHoe nmocodue / . B. Pebpo, /I. A. Mycraduna,
T. A. MarseeBa. — Bomnrorpan : BonrI'TV, 2024. — 113 ¢. — ISBN 978-5-9948-4891-3. — Pexum no-
cryna: https://e.lanbook.com/book/441605.

3. Cwmarun, B. . BeruncnurenbHas Marematuka : yuebnoe nocobue / B. M. Cmarun. — Mocksa :
TYCVYP, 2018. — 160 c¢. — Pexxum goctymna: https://e.lanbook.com/book/313832.

5.2 lonmosiHMTEILHAS JIMTEPATypa

1. TopbaueB, M. B. BeuncnurensHas MaTeMaTrKa : YACICHHBIE METObI PEIICHUS 3a7a4 TeIrioMac-
cooOmeHa : yueOHo-MeTonuueckoe nocooue / M. B. 'opbaueB, M. C. MakapoB ; HoBocubupckuii rocy-
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https://urait.ru/bcode/589133

JApPCTBEHHBIM TEXHUUYECKUH yHUBEpCcHTET. — HoBocuOupck : HoBoCMOMpPCKUY TOCYIapCTBEHHBIN TEXHHU-
yeckuid yHuBepcuteT, 2018. — 64 c. : un., Tabmn., rpad. — ISBN 978-5-7782-3786-5. — Pexxum nocryna:
https://biblioclub.ru/index.php?page=book&id=576230.

2. Henwncos, B. H. Beruncnurensaas maremaruka B SimInTech. IIpaktukywm : yaeOHoe mocoOue st
By30B / B. H. [lenucoB. — Cankrt-IlerepOypr : Jlanb, 2026. — 108 ¢. — ISBN 978-5-507-54429-5. —
Pesxxum noctyna: https://e.Janbook.com/book/517161. Mapuyk, I'. 1. MeToap! BEIUMCIUTENBHON MaTeMa-
TUKH : yueOHoe nocooue / I. 1. Mapuyk. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 608 c.
— ISBN 978-5-8114-0892-4. — Pexum nocryma: https://e.lanbook.com/book/210302.

5.3 llepuonuyeckue U3IaAHUA

Kypnansr:
5.3.1. BecTHUK KOMIIBIOTEPHBIX U HH()DOPMAIIMOHHBIX TEXHOJIOTHI: xypHai. - M.: U3a. "Crekrp",
2021

5.3.2. UudopmarimoHHbie TEXHOIOTHUH: XypHAIL. - M.: M371. "HoBbie TexHomoruun", 2021.

5.4 UnTepHeT-pecypchl

1. http://www.mccme.ru/ URL: MoCKOBCKHIA IEHTP HEMTPEPHIBHOTO MAaTEMATHIECKOTO 00Pa30BaHUS

2. http://vilenin.narod.ru/Mm/Books/Books.htm Maremarnueckast 6ubmuoreka

3. http://en.edu.ru/ EcrecTBeHHO-HAaYy4YHBI 00pa3oBaTeIbHbIN OPTAI

4. Bectuuk MockoBckoro YHuBepcuteta. Cepus 1. Maremaruka. Mexanuka: xxypHai. — M.: Aren-
cTBO «Pocrieuarsy - mepuoANYecKOe HayYHOE U3aHuEe OTPAXKAET TEMATHKY BAXKHEHIIIMX HAIpaB-
JICHUI TEOPETUYECKUX MCCIIEIOBAaHUI 110 MaTeMaTHKe U MeXaHuke. - http://
vestnik.math.msu.swstart-in-fr.html

5. Aurebpa u ananu3: xypHai.- Cankr-IlerepOyprckoe otaenenne MareMaTnueckoro MHCTUTYTa
uM. B. A. CrexsioBa PAH http://www.pdmi.ras.ru/AA

6. Huddepenunanbasie ypaBHeHus: xypHair. — M.: MAUK "Hayka /MuTepnepuoauka'.-
http://nasb.gov.by/eng/publications/difur/index.php

5.5 IIporpamMHoe o0ecnedeHue, MpoecCHOHANbHBIC 0a3bl JAHHBIX U HHQOPMALMOHHBIE
CIIPABOYHbBIE CHCTEMbI

1. Omnepaumonnas cucrema Microsoft Windows

2. Tlaker nactonpHbIX npuioxeHuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. Ilpunoxenus Microsoft Visio

4. Antusupyc Dr.Web Desktop Security Suite

5. - becmiatnoe cpenctso mpocmotpa daiinoB PDF - Adobe Reader

6. - CBoOonHbIi (ailnoBslit apxuBarop 7-Zip

7. - https://yandex.ru/ - 6ecruiatHbiit poccuiickuii aTepHeT o6o3peBarens Anaexc. bpaysep

8. http://newgdz.com/spravochnik CipaBoYHUK O BBICIIEH MaTeMaTHKe

9. http://aist.osu.ru/ AUCCT OI'Y - aBroMaTu3upoBaHHAsI HHTEPAKTHBHAS CUCTEMA CETEBOTO TECTH-

poBanus OI'Y
6 MarepuajibHO-TEXHUYECKOe o0ecnedyeHue Q1 CIUTIIUHbI

JIeKIIMOHHBIE W IPAKTUYECKHUE 3aHATHS MPOBOASATCS B YIEOHBIX ayTUTOPHSIX.

AynuTOpUU OCHAIEHbl KOMIUIEKTAMH YYeHHYECKOH MeOenu, TEXHHYECKUMU CPeJICTBaMU o0yde-
HUS, CITY>KalTUMU JIJIS TIPEICTaBIeHUs Yu4eOHOM HHpOpMaInK OOJBIION ayIUTOPUU.

[Tomemienre st CaMOCTOSTENHFHON PaOOTHI 00YJAIOIIMXCSI OCHAIIECHBI KOMITBIOTEPHON TEXHUKOM,
MOAKIIOYeHHON K cetn "MHTepHer", u oOecreueHHeM J0CTyrna B 3JIEKTPOHHYI HH(POPMAIMOHHO-
oOpazoBarenbHyto cpeny ¢unuana u OI'Y
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