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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eH) OCBOCHHS TUCITATUIMHBI:
OBJIAJCHUC MGTOI[OJIOI‘I/Ief/'I U  YHUCJICHHBIMKA MCTOJaMH PCHICHUA BBIYUCIUTCIIBHBIX 3a71a4 C

MPUMEHEHUEM  COBPEMCHHBIX IPUEMOB  QJTOPUTMH3AIMU, WX KOMIIBIOTEPHOM  peau3aluu ¢
HCIIOJIB30BAHUEM HpI/IKJ'IaI[HBIX HpOFpaMMHBIX CpeI[CTB.

3agaun:

— OCBOHUTH OCHOBHBIC KJIACCHUYCCKHUEC YHUCICHHBIC MCTOIAbI U TCXHOJOI'MH BBIYUCIUTCIBHOTO
IKCIICPUMEHTA;

— BJIaACTH yMeHHHMH 1N HaBbIKAMU aJ'II‘OpI/ITMI/I3aI_II/II/I U YUCICHHOI'O peI_HCHI/ISI 3aa4nu Ha
KOMIThIOTEPE;

— CTUMYJUPOBAaTh CAMOCTOSITEIBHYIO JEATEIbHOCTh IO OCBOCHHUIO COJIEPXKAHUS JUCLIUIUIMHBI U
(bopMUPOBAHHIO HEOOXOAUMBIX KOMITETEHITHIA.

2 MecTo UCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuummHa OTHOCUTCS K 00s3aTeNbHbIM AMCUUIUIMHAM (MOAYJISIM) BapuaTUBHOM 4actu Osoka ]
«JlucuuminHbl (MOLYJIN)»

[TpepexBusuthl aucuuiiuunsl: b1./].5.3 Unocmpannvui azvik, 51./[.5.16 Mamemamuxa, 51./[.5.18
Cogpemennvie cpedcmea oyenuganus pezyiomamos ooyuenus, b1.J1.b.19 Mamemamuueckuii aumanus,
b1.J[.5.20 Teopemuueckue ocuogvl ungopmamuku, b1.J[.5.23 Ocnogvl mamemamuyeckoi 06pabomxu
ungopmayuu, b1.J[.B.7 Ilpakmuxym no pewenuro 3adau ua romnviomepe, bl1.J[.B.8 I[lpoepammmuoe

obecneyenue Komnsiomepa

[ToctpexBuszutsl nucuurnunbl: 52.11.B.11.1 IIpeoouniomnasn npakmuka

3 TpeGoBanus k pe3yjabTaTaMm 00yYeHUs MO JUCHUILINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06y‘leHI/I}I

Ko u HaumeHnoBauue
dbopMUpYyEMBIX KOMIETSHIIHIA

KOI[ N HAUMCHOBAHHC
HHAUKaTOpa JOCTHXKCHUA
KOMIICTCHIIN U

[Tnanupyemble pe3yabTaTbl 00yUeHHs 110
JTUCLUILINHE, XapaKTePU3YIOLIUe 3TaIlbl
(dbopMHpOBaHUS KOMIIETEHIIUH

[TIK*-2 CniocoOeH npuMeHSTh
MaTeMaTHYeCKUH anmapar ajs
pelIeHHsI MOCTAaBICHHBIX 3a/1a4
B IpodecCuOoHaTbHOMN
JeSITeITbHOCTH

[1K*-2-B-1 [Ipumensier
OCHOBHBIE MTPUEMBI
HCIIOJIb30BaHMS
BBIUHMCIUTENIBHBIX METOIOB
MIPH PEIICHUHN PA3INIHBIX
3aja4 npodeccuoHanbHON
JIEITEIbHOCTH

[IK*-2-B-2 Pa3BuBaet
JIOTHUECKHUH 1
AITOPUTMUYECKUI CTUITh
MBIIIIEHUS

3HaTh:

— c11oco0bI cOopa, aHaIu3a u 00paboTKH
JAaHHBIX, HEOOXOAUMBIX IS PEIICHUS TI0-
CTaBJICHHBIX 3a/1a4;

— TEXHOJIOTHIO TPUMEHEHHS
BBIYHCIIUTEIbHBIX METOIOB JJIsl PEIICHUS
KOHKPETHBIX 33/1a4 U3 Pa3IN4HbIX o0nacTei
MaTEMaTHUKH U €€ TPUIOKCHUIA.

Ymerhb:

— aHAM3UPOBATh KJIACCHI METOJIOB JJIsI
000CHOBaHUS BHIOOpA YHUCIICHHOTO METO/Ia
pEIlIeHUs TOCTaBICHHOM 3a/IauH.
Baajaersb:

— KyJIbTYpO HAYYHOTO MBIIUICHUS,
00001IIcHIEM, aHATTU30M U CUHTE30M
(haKTOB U TEOPETUUYECKUX TOOKECHHIA,

— HaBBIKAMH OIICHKU Y MHTEPIPETAIIUU
TIOJIYYEHHOTO pe3yibTara.




4 CTpyKTYypa U coJepKaHue JUCUUIIIHHbI

4.1 CTpyKTypa IMCHUATINHBI

OO0miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABIISIET 5 3aueTHbIX eauHuIl (180 akageMuueckux 4acos).

TpynoeMKoCTb,
Bun paboter aKaJIeMIYECKIX 9acOB
8 cemecTp BCETO
OO0mas Tpy10éMKOCTh 180 180
KonrakTHasi pa6ora: 13,5 13,5
Jlexuum (JI) 4 4
Jlaboparopusie paboTs (JIP) 8 8
Koncynpranuu 1 1
ITpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,5 0,5
CamocrosiTe/ibHas1 padoTa: 166,5 166,5
- 8bINOIHEHUEe KOHMPOIbHOU pabomsl (KonmpP); +
- 8bINOJIHEHUE UHOUBUOYATbHO20 MBopUecKo20 3adanus (U173);
- CAMON0020Mo8Ka (Npopabomka u no8mMopeHue 1eKYUOHHO20 MAmepuand u
mamepuana y4eOHuKos u yuebnvix nocooutl);
- 10020MOBKA K 1A00PAMOPHBIM 3AHAMUSIM.
Bua utoroBoro KoHTpoJIs (3a4eT, IK3aMeH, nn¢depeHIUPOBAHHBIH 3K3aMeH
3a4er)

Paznenbl gucuIuInHbL, U3y4aemMbie B § ceMmecTpe

KosmyecTBo yacoB
Ne HaumeHnoBanue pa3aenon AyAHTOpHad BHEay/I.
pasnena BCETO pabota
T 113 | P pabora
1 YuclieHHbIE METO/Ibl PELICHUS] CKASIPHBIX 46 2 2 42
YpaBHEHUH U CUCTEM alre0panyecKux ypaBHEHUH
2 Anmnpoxkcumanusi U UHTepnoyauus GyHKkuni 44 2 42
3 Yucnennoe auddepeHinpoBanmue u 46 2 2 42
WHTETPUPOBAHUE
4 Yucnennsle MeTOIbI penieHus 3anaun Komm s 44 2 42
0OBIKHOBEHHBIX (D pepeHITnaIbHbIX YpaBHEHUN
HWroro: 180 4 8 168
Bcero: 180 4 8 168

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Ne 1 YncieHHbIe MeTOAbI PELICHHS CKAJISPHBIX YPABHCHHH H CHCTEM aJre0pan4ecKux ypas-

HEHUM.

[TocTaHoBKa 3a/auu peuIeHUsi CKaJspHBIX ypaBHEeHHM. OCHOBHBIE 3Tanbl pemeHus. OCHOBHbIE Xa-
PaKTEpUCTUKHN UTEPAITMOHHBIX METO/I0B. [IpnbmkeHHOe BRIYUCIICHUE KOPHS YPaBHEHUS C 3aIaHHON TOYHO-
CTBIO METOJIOM IIOJIOBUHHOTI'O JeJeHUs. MeToa mpoCcTol UTEpAlMK YHUCICHHOTO pelleHusl ypaBHeHU. Me-
TOJ1 KacaTellbHbIX, XopA. To4YHbIEe U MPUOIMKEHHBIE METO/IbI PELLIEHUSI CUCTEM JIMHEHHBIX ypaBHeHHI. O0y-
CIIOBJICHHOCTh CHCTEM JIMHEHHBIX alnreOpandeckux ypaBHeHHH. Metoa mpocThix urepanuii. Metoa Heroto-

Ha JUIsl pENIEHUs] CUCTEM HEJIMHENHBIX YPaBHEHUH.
Ne 2 AnnpokcuManus 1 HHTepHoJasiuus pyHKIMi.

WHTepnosanms ¢ NOMONIbI0 MHOIOUIeHOB. MHTeprionsauuonHelidi MHOrouwieH Jlarpanxxa. UHTEpmo-
JIAMUOHHBIN MHOrowIeH HproToHa. TOYHOCTE M CXOAMMOCTh MHOTOWICHHOM MHTepnosnuy. Mcenons3osa-
HUE JIOKaJbHBIX MHTEPHOJAIMH. Vcronb30BaHNe CTENIEHHBIX Pa3I0KEHUM ISl BBIYMCIEHUS (QYHKITHIA.




Ne 3 Yucinennoe n1uppepeHuupoBaHue 4 MHTErPUPOBaHMeE.

[Ipocreitmue dopmynsl uucineHHoro nuddepermupoBanus. ['eoMerpudeckas HHTEPIPETAIIUS.
OreHka MOrpenIHoCTH. Brryncinenue BTOpoM mpous3BogHOM. YucienHoe auddepeHurpoBanne Ha OCHOBE
WHTEPHOJIAIMOHHBIX MHOTOWIEHOB. MeTo npsiMoyrojibHuUKoB. Metoa Tpanenuii. Meton Cumicona. Meton
I'aycca. CpaBHUTENBHAS OLEHKA METOJIOB U CHOCOOBI yrouHeHHs pemeHus. Merox Pynre. Merox MonTe-
Kapmno, ero cpaBHenue ¢ kBagparypueiMu (opmynamu. [loHatue merona HeompeneaeHHbIX KOdphuIueH-
TOB.

Ne 4 Yuciaennbie MeToabl pemieHus 3aaayd Komm 1isi 00bIKHOBEeHHBIX AU(depeHunaIbHbIX
YPaBHEHHUIA.

ITocTanoBKa 3a7a4u, OCHOBHBIE MOHSTHS U ONpPEACIICHUs JJI YMCIEHHOIO pemeHus 3agaun Komu
1Tt OOBIKHOBEHHBIX MU (EpPeHIIMATBHBIX YPaBHEHHM, UCTIOIb30BaHue (hopmyibl Telinopa. Meton Ditnepa,
nomanble Dinepa, oneHka norpemHoctd. Monudukanuu Merona Dijaepa BTOPOro MOpsiAKa TOYHOCTH.
Meroast Pynre-KyrTel, aBTOMaTuueckuil BbIOOp Mmiara. JIMHEHHbIE MHOTOLIArOBbIE METOIbI. MeTo bl
Anawmca.

4.3 JIaGopatopHbie padoThI

Ne JIP Ne HaumenoBanue nabopatopHbsix padboT Koz-s0
paznena 4acoB
1 1 PemreHne ypaBHEHUH U CUCTEM YPAaBHEHMI YHCIEHHBIMU METOIAMHU 2
2 2 Wnrtepnonsiimst pynkuuii MHorounenamu Jlarpamxka u Heiotona. 2
3 3 [TpuGnmxeHHOE BBIYMCIICHUE HHTETPAJIOB 2
4 4 [Tpubnmxennoe pernienne auddepeHnanbHbIX YpaBHEHHHA 2
Hroro: 8

4.4 KonTpoJabHasi padora (8 cemectp)

[TpumepHBIe 3a1aHUS KOHTPOJIBHOM paOOTHI:

1 Peummutes CJIAY tpems cmocobamu (meton Kpamepa, MaTpuyHbIii METOJ, CPEACTBO ITOUCK
pEellIeHNs) U CPAaBHUTH PE3YyIbTAThI.
3x—4y+4z-2k =4
6x+2y—-3k=-5
—9x+5y—-2z+k=-2
X—6y+z+3k=8
2 Haiftu pewenne ypaBHeHnst ¢ ToarocTbio € =110 pemons3yst Meton mpocToit uTepaumu 1 ouH
u3 MeTo10B HproToHa.
y(x) = sin°3x — Ig(X +2), na npomescymre [0,1].
3 Berauciauth 3HaueHWe MHTErpaia ¢ To9HocThio €=0,0001 crnemxyromumu MeTomaMu: o Gopmyse

MPSIMOYTOJIBHUKOB; TI0 popmyne Tpanernuii; mo gopmyne CumiicoHa. (s mMpoBepKU BBIUUCIUTH TOYHOE
3HaueHHne uHTerpaia no ¢popmysie Hetorona-Jleitonua.

4 Pemnts ypasaenue Y' = f(X,y) ¢ HauanbHbIMU yernoBuamMu Y(X,) =Y, CIEIYIONIUMA METOIAMHU:
Olinepa; Diniepa ¢ nepecuetoM; Pynre-Kyrra yerBepToro nopsigka TO4YHOCTH; AJaMca 4ETBEPTOTO MOPsIKA

TouHocTH. HaliienHoe nprulimkeHHOe pelieHue CPaBHUTh C TOYHBIM.
5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHH e TUCIUTIIMHBI

5.1 OcHoBHas auTEpaTypa

®opmaneB, B.®. YucneHHsie MeToAbl: yuyeOHHMK [DneKTpoHHbIH pecypc] / B.D. dopmarnes,
J.J1. PeBusankoB. - MockBa: ®umsmatiur, 2006. - 399 c. - ISBN 5-9221-00479-9. — Pexum nocry-
na: http://biblioclub.ru/index.php?page=book&id=69333



http://biblioclub.ru/index.php?page=book&id=69333

CoboneBa, O.H. BBemenume B 4YHCICHHBIE METOABI: y4eO. mocobOue [DIeKTpoHHBIN pecype]| /
O.H. Co6oneBa. — HoBocubupck: HI'TY, 2011. — 64 ¢. — ISBN 978-5-7782-1776-8. — Pexxum nmoctyma:
http://biblioclub.ru/index.php?page=book&id=229144.

5.2 lonmosiHUTeIbHAS JIUTEPATYPaA

banabko, JI.B. Uucnenusie MeTonbl: yueOHOE mocobue [Dnekrponnsiii pecypc| / JI.B. bamabko,
A.B. TomunoBa; MunucrepcTBo oOpa3zoBanus u Hayku Poccuiickoit @enepannn, CeBepHbI (APKTHUSCKHI)
¢benepanbublil yHUBepcuTeT UMeHn M.B. JlomonocoBa. - Apxanrensck: CADY, 2014. - 163 c. - ISBN 978-
5-261-00962-7. — Peskum mocryma: http://biblioclub.ru/index.php?page=book&id=436331.

Iappummnaa, O.H. UYucnennele MeToabl: ydeOHOe TmocoOMe [DIeKTpoHHBIM pecypce] /
O.H. l'aBpumuna, HO.H. 3axapo, JL.H. ®omuna. - KemepoBo: KemepoBCkuil TrocyaapcTBEHHbIN
yauBepcurer, 2011. - 238 c¢c. - ISBN  978-5-8353-1126-2. -~ Pexum  gocryna:
http://biblioclub.ru/index.php?page=book&id=232352

5.3 llepuoanyeckue U3IaHUA

Briciee o6OpazoBanue B Poccun: xypHan. — MockBa: MOCKOBCKMH Troc. YH-T Te4YaTu
um. U. degoposa, 2011-2020.
Hudopmaruka u oOpazoBanue: KypHail. - Mockpa: «ObpazoBanue u Madopmarukay, 2011-2020.

5.4 UnTepHeT-pecypcsbl

http://www.math.ru — HayuHo-nionysisipHbIif MaTeMaTHYECKUN CalT

http://www.techlibrary.ru/books.htm — Kuuru no MaremMaTn4eckoMy ¥ TEXHHYECKOMY HAlpaBICHUIO
B DJICKTPOHHOM BH/JIE

https://www.intuit.ru/search — Pecypcbsl HaimoHanbHOTO OTKPBITOTO YHHBEPCHUTETA IO pasieiy
«YHUCIeHHBIC METO/IBI»

WWW.exponenta.ru — O6pa3oBaTesibHbI MaTEMAaTUUECKHUI CalT

www.biblioclub.com — 3nekTpoHHO-OMOIMOTEUHAsT cUCTeMa «YHHBEPCHTETCKasi OUOIHMOTEKa
OHJTAH»

5.5 IIporpammHoe olecrnedyeHue, NMpogecCHOHATbHBbIC 0a3bl JAHHBIX M HMHG(pOPMAIMOHHBIE
CIIPABOYHbIE CHCTEMBbI

OmnepannonHas cucrema Microsoft Windows

Oducusbie npunoxenus Microsoft Office

Be6-npunoxenue «YHuBepcalibHas cuctema TectupoBanust bI' TU»

Sunexc-6paysep

CIIC «Koncynprant [Lmoc» — Pexxum nocryna: http://www.consultant.ru/

®enepanbHas yHHBEpcUTETCKass kommbioTepHass cetb Poccum RUNNet.— Pexxum pgoctyma —
http://www.runnet.ru/

denepanbHbIil 00pa3oBaTeNbHBIN MOpTai. — Pexkxum moctyna — http://www.edu.ru

Bornpmas poccuiickas sHmkoneaus. - Pexxum gocrymna: https://bigenc.ru/

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCHMIIIMHBI

[TepeueHb OCHOBHOT'O 00OpYIOBaHUS YUEOHBIX ayJUTOPUIN I MPOBEACHUS 3aHATHH JIEKIIMOHHOTO
TUIA: CTAI[MOHAPHBIA MYJIbTUMEAMA-TIPOCKTOP M MPOEKIMOHHBIN 3KpaH, MEPEeHOCHOW HOYTOYK, Kadempa,
MocaZi0YHbIe MecTa /il 00yJaroIuxcs, pabodyee MECTO MpenoaaBaresns, yueOHas 1ockKa.

VY4eOHble ayAUTOpHUH JUIsl TPOBEACHUS Ta0OPATOPHBIX 3aHATHI HCIIONIB3YIOTCSI KOMITbIOTEPHBIE KIlac-
Chl, OCHAILIEHHBIE CTAI[MOHAPHBIM MYJIbTUMEINA-TIPOEKTOPOM U MPOEKIIMOHHBIM 3KpaHOM, 000pYI0BaHUEM
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JUI OpraHM3alMK JIOKAJbHOW BBIUYMCIUTEIHHONW CETH, NMEPCOHAIBHBIMU KOMIIbIOTEpAaMH, paboyrM MECTOM
TpenoaaBaTelisi, yacOHOH JOCKOM.

AyauTopuu Ajisi MPOBEJAEHUS TPYIIOBBIX U UHJIMBUAYAIbHBIX KOHCYIbTAIIMN, TEKYIIETO0 KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTanuy, MOMEUICHHE Il CaMOCTOSITENIbHON paboThl OOy4aroluXcsl OCHAIIEHbI
KOMITBIOTEPHOU TEXHUKOMU, TOJKIIOYCHHON K ceTH «HTepHeT» U o0ecreueHneM I0CTyIa B AJIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTENbHYI0 Cpely by3yayKCKOro TIyMaHMTapHO-TEXHOJOTHYECKOIO0 HWHCTHUTYTa
(punmana) OI'Y, 31eKTpOHHBIE OMOIMOTEYHBIE CUCTEMBI.



