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1 Heau u 321244 M3y4YeHUs1 TUCHMILINHBI
1.1 Ileab ocBOeHUSI TUCUUILIHHBI

JlanHasi ~ OUCHUIUIMHA  CTaBUT CBOGH  MENBIO  Pa3BUTHE  MPO(PECCHOHATBHBIX
KOMIIETEHTHOCTeH TPUOOPETEHHSI MNPAKTUYECKUX HAaBBIKOB COOTBETCTBYIOIIUX Pa3JeiioB
MaTEeMAaTHKH, TOJTOTOBUTH OOYYAIONIMXCS K YCIEMHOW paboTe B pa3IHuyHBIX cdepax,
NPUMEHSIONINX MaTeMaTHYECKUEe METOAbl ¥ WH(GOPMAIMOHHBIE TEXHOJOTMH W Pa3BUTh
CIIOCOOHOCTH CAMOCTOSATEIHLHO MPHOOPETATh M MPUMEHSITH HOBBIC 3HAHUS H YMCHHSI.

[emu AUCITUIUIMHBI COOTBETCTBYIOT hopmupyemoit kommnereniuu [TK-1.
1.2 3agaun AUCHUIIMHLIL:

OcCHOBHEBIE 3aJa4u JUCHUIIJINHBI:
— O3HaKOMJICHHUEC C OCHOBaMH MAallIMHHBIX BI)I‘-H/ICJIGHI/II;'I,
— OBJIAACHUC 0a30BBEIMU METOJaMU BBIYHCIIMTCIIHHOM MaTEMAaTUuKU,

— O3HAKOMJIEHHE C OCHOBHBIMH 3JIEMEHTaMM alIropuTMHUYEecKUX s3b1koB Poptpan, Cu u
0COOEHHOCTSIMU IPOrPaMMHON pean3aliy YUCICHHBIX aJlTOPUTMOB.

1.3 MecTo JUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Hucuunnmuna «lIporpamMMupoBanue BblUMCIUTENbHBIX 3anad B cpeae C u Fortran»
OTHOCUTCS K BapuaTuBHOW uactu brnoka 1 "Qucuumiuuel (Moaynu)" ydeOHOro MiaHa
NOJATrOTOBKM OakanaBpa, Oa3Wpyercsi Ha 3HAHUAX, IOJYYEHHBIX 110 CTaHJAPTy BBICIIETO
o0Opa3oBaHusl.

Kypc sBnseTcss ecTeCTBEHHBIM MPOJOJKEHUEM YUTAEMBIX paHee KypcoB. JlaHHBIA Kypc
HanboJiee TECHO CBsA3aH C TEOpUeH BBIYUCIUTEIBHBIX METOJIOB, METOJOB MAIIMHHBIX
BBIYHUCIIEHUN.

Teopernueckoil 0a30if IUCHUIUIMHBI ~SBISIOTCS MaTeMaTHYECKHE JAMCLMILIUHBI:
MaTeMaTHYeCKui aHalu3, OObBIKHOBEHHBbIE AU((epeHIInanbHble YpaBHEHUS, YUCIEHHbIE METObI
B 00bEME, IPEYyCMOTPEHHOM JIJIsl COOTBETCTBYIOIIEH CIIELUAIBHOCTH.

1.4 IlepeyeHb TIUIAaHHMpPYeMBIX Ppe3yJbTAaTOB O0y4YeHHUS] MO JMCHHILIHHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATaMHU OCBOCHHS 00Pa30BaTEJILHOI IPOrPAMMBI

W3yuenue 1aHHOM yueOHOM MUCIMITIIMHBI HAIIPABICHO HA OBJIAZICHUE 00YJarOIIUMUCS
npodeccuonansHoit komrerenueit (1K)

Nuzexc Conepxxanue B pe3ynbrare nzyueHus: yueOHON AUCIUILITNHBI
ani KomIte- | KOMMETEHIUHU (WiH e€ oOy4aromuecs: JOIKHbI
TCHIMH 4acTH) 3HATh yMeTh BJIAJIeTh
l. [IK-1 CIOCOOHOCTHIO — 0a3oBble — TPUMEHATh | — OOMUMHU
cooupars, METOABbl  BbI— | HA  MPAKTUKE | MIPUHIIMIIAMHU
o0pabarsIBaTh U | YUCIHUTENBHON | YUCIICHHBIE IIOCTPOEHHUS
HHTEPIIPETUPOBAT MaTE€MAaTUKU; METO/IBI. BBIYUCIIH—
JAHHbIE COBPEMEHHBIX | — OCHOBBI — Tporpammu | TCTbHBIX
HAYYHBIX MpOTrpaMMHu- poBaTh U | aNITOPUTMOB
HCCITEIOBAHMI, pOBaHUsA Ha | peuaTh — HaBbIKaMHU
HeOGXO/IIMBIE g | 3bIKE CTaHJapTHbIE HallMCaHUs |
doprpaH. 3a0a4u 1O | OTJIAOKHU
hopmupoBaHUs
Kypcy BBIYUCIIN—




Nupexc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIMHBI

np | Komme- | KOMIICTCHIIHH (wnum eé 00yYaromuecs T0JKHbI
TCHLIH YaCcTH) 3HATh yMeThb BJIa1eTh
BBIBOJIOB o BBIYUCIIUTENIBH | TEJIBHBIX
COOTBETCTBYIOIINM BIX METOJIOB. IIPOTPaMM.
HAay4YHBIM
HCCJIEIOBAHUSAM

[Ipouecc ocBoenus aucuuIuInHbl «lIporpaMmmupoBanre BHIYUCIUTENBHBIX 337a4 B Cpe/ie
Fortran u C» HampaBieH Ha TMOJY4EeHUS HEOOXOAMMOro oO0beMa 3HAHHWK, OTBEYAIOIINX
tpeboBanusiMm OI'OC BO u oOecneymBaromMX YCIENTHOE BEACHHE OaKalaBpoM HAYIHO-
HCCJIEIOBATENILCKON JIeATEIbHOCTH, BIIAJICHUE METOJO0JIOTHEH (OPMYJIHpPOBAaHUS U pPELICHUs
OPUKIAJHBIX 3a/a4, a TaKkKe Ha BBIPAOOTKY YMEHHMH NPUMEHSTh Ha MPAKTHKE METOMbI

MPUKIIATHOM MaTeMaTHKU U HHPOPMATHUKH.

2. CTpyKTYypa M coepKaHHue TUCHHUILINHBI

2.1 Pacnipeaesienre TPYA0EMKOCTH AUCHHMILIMHBI IO BUAaM padoT

OObmass Tpyqo€MKOCTh JUCUUIUIMHBI COCTaBisieT 2 3ad. eA., /72 uaca (u3 HuX 36
aynutopHbix). Kypc «lIporpammupoBanue BbluuciutenbHbIX 3anad B cpene C u Fortran»
COCTOMT M3 JTAOOPATOPHBIX 3aHATHH, COMPOBOXKIAEMBIX PETYISAPHON MHIUBUIYaTbHOU paboToi

npenoaaBareyd CO CTYACHTAMH B IPOLCCCC CaMOCTOSTEIbHOM pa6OTI>I.

Cemectp
Bun yuebHoit paboTbl Beero (uachl)
9acoB 5
KonrakTHas paGora (Bcero) 40,2 40,2
B ToMm uucne:
3aHATHUS IEKIUOHHOTO THIIA - -
3aHATUS CEMUHAPCKOTO TUIA (CEeMHUHAPbI, IPAKTHYECKUE B 3
3aHATHUA)
JlaGopaTopHblie 3aHITHS 36 36
HNuasi konTakTHas padora:
KonTtpons camocrositensHoit padots! (KCP) 4 4
ITpomesxyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa (Bcero) 31,8 31,8
B ToMm uucne:
Kypcosas pabora — —
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaia 20 20
IToaroroBka K TEKyIIEMY KOHTPOJIIO 11,8 11,8
KonTpoJs: 3auer
O01mas Tpy10eMKOCTh qac. 72 72
:ag{)’raqnc.ﬂe KOHTAKTHasi 40,2 40,2
3a4. e]l 2 2




2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenenuie BU10B yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

Paspensl qucuuIuIMHLL, 3y4aemsle B 5 ceMecTpe

KonnyecTBo yacos
Aynmuropras | BHeaynuropHas
Ne HaumenoBanue pasnenos YAHTOP YAUTOP
Bcero pabora pabota
JIP CPC
1 2 3 4 5
1 |OcHOBBI TPOrpaMMHUPOBaHUS Ha si3bIKEe DOPTpaH 4 2 2
2 |OcHOBBI IpOrpaMMHUpOBaHus Ha si3bike Cu 4 2 2
3 |[[lorpeniHoCTH BBIYUCICHUI 4 2 2
4 |TabnuuHOE 33jaHUE U UHTEPIOJUPOBAHUE () YHKIIHHA 4 2 2
5 |YucineHHOEe MHTETPpUPOBaHUE 8 4 4
6 |YucineHHoe peleHrne CUCTEM JIMHEHHBIX YpaBHEHUN 8 4 4
7 |YucneHHOE pelleHre HEJTMHENHBIX YPABHEHUN 6 4 2
8 [IlepeornpenesieHHbIE CUCTEMBI IMHEWHBIX YPaBHEHUN 6 4 2
9 UuciieHHOe pelIeHre OOBIKHOBEHHBIX 6 4 2
middepeHnranpHpIX ypaBHeHnH. 3anavya Kommn.
10 UuciieHHOE pelIeHre OOBIKHOBEHHBIX 8 4 4
middepeHnmanbHpIX ypaBHeHui. Kpaesast 3amaya.
11 |YucneHHOe pellleHne HHTErPAJIbHbIX YPaBHEHUM 8 4 4
12 |0630p U3y4EHHOT0 MaTepurasa 1 MpoBEJICHNE 3aUeTa 3,8 2 1,8
Kontpons camocrostensHoi padotsl (KCP) 4 —
ITpomexyrounast arrectarms (MKP) 0,2 — —
HTroro 72 36 31,8
[Tpumeuanue: JIP — nabopatopusie 3ausatus, CPC — camocrositensHas paboTa cTy1eHTa
2.3 Conepxxanue pa3ae/ioB JUCHUIINHBI:
2.3.1 3ansATHs JEKUMOHHOTO THIIA
Y4eOHBI mJIaH He MpeaycMaTpuBaeT 3aHATHH JIEKIMOHHOIO THUIIA 1O JAUCHUILIMHE
«IIporpammupoBaHue BRIYUCIUTENBHBIX 33/1a4 B cpene C u Fortrany.
2.3.2 3aHATHSA CEMHMHAPCKOI0 THUIIA
Y4eOHBI IUIaH HE NpeaycMaTpuBaeT 3aHATUH CEMHUHApCKOro THUIA [0 JAUCHUILIUHE
«IIporpammupoBaHye BBIUMCIUTENBHBIX 3a1a4 B cpene C u Fortrany.
2.3.3 JIaGopaTopHbIe 3aHATUA
Ne dopma
a6(;TLI Ne paznena HaumenoBaHue 1a60paTopHBIX paboT TEKYIIETO
P JUCIUIUTNHBI KOHTPOJISI
1 2 3 4
l. 1 OCHOBBI IPOrpaMMHPOBaHKS Ha s13b1ke PopTpan Otyer no JIP
2. 2 OCHOBBI pOrpaMMUPOBaHUs Ha si3bike C Otuer o JIP
3. 3 [TorpemrHOCTH BBIYMCICHHI Otuer o JIP




4. 4 Tabnuunoe 3aganue U uHTEpNoaupoanue GpyHkuuii  |Otuet mo JIP

5. 5 HucneHHOe HHTETPUPOBAHUE Otuer no JIP

6. 6 UucneHHoe penieHue CUCTEM JJUHEUHBIX YpaBHEHUH Otuer o JIP

7. 7 UucneHHoe penieHne HEJTMHEUHBIX YPaBHEHUI Otuer o JIP

8. 8 [lepeonpeneneHubie cucTemMbl JTUHEHHBIX ypaBHeHud  |Otuer no JIP

9. 9 YucnenHoe penieHne 00bIKHOBEHHBIX Oruer no JIP
muddepeHnmanbHbIX ypaBHeHud. 3agaua Koy,

10. 10 UuceHHoe penieHne 0ObIKHOBEHHBIX Otuer no JIP
muddepeHManbHbIX ypaBHeHu. KpaeBas 3anaya.

11. 11 UucneHHoe pelieHre HHTErpalbHbIX YPaBHEHUI Otuer no JIP

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)

Y4eOHbIN MIaH HE MpeaycMaTpUBaeT KYpCOBBIX paboT mo aucuuiumHe «lIporpamMmMupoBanue
BBIUNCIIUTENBHBIX 3a1a4 B cpene C u Fortrany.

2.4 TlepevyeHb Y4eOHO-METOIMYECKOT0 O0eceYeHH sl JUIA CAMOCTOSATEbHO PadoThI
00y4JaIMXCs M0 AUCHUIIHHE

Hepequb y‘le6HO-MeTO,I[I/IquKOFO obecreueHust JAUCIHUITIIMHBI

Ne Bun CPC IO BBIMTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
1 |TlogrotroBka k Ttekymemy| 1. Amrasun  CJI.  UYucneHHble — airopuIMbl  KJIACCHYECKOH
KOHTpPOJIIO, IMOJTOTOBKA MaTeMaTHYECKON (1)I/ISI/IKI/I. M.: ,Z[I/IEU'IOF-MH@H, 2010. 240 c.

VHIUBUIYAJIbHBIX 3aJaHUN

[OnexTpoHHbII pecypc]. - Pexum JIOCTYTIA:
http://biblioclub.ru/index.php?page=book&id=135962.

2. AprémoB W. IlporpamMmmupoBaHHe OOJBIIUX BBIYACIUTEIBHBIX
3a1a4 Ha coBpeMeHHOM dDopTpaHe ¢ HCHOIb30BaHHEM KOMITMIISITOPOB
Intel. M.: Hatmonanenbiid Otkpbiteiii YHUBepeuteT « UHTYUT», 2016.
178 c. [OneKTpOHHBIN pecypc]. - Pexxnm JIOCTyTA:
http://biblioclub.ru/index.php?page=book&id=429190.

3. Meroauueckue yKa3aHus M0 OpraHU3allii U BBIIOJHEHHIO
CaMOCTOSTENILHON PabOThI, YTBEPK/ICHHBIE HA 3acelaHnu Kadeapsl
MaTeMaTH4eckoro MOJETUpPOBaHUs (DaKyJbTeTa KOMITBIOTEPHBIX
TexHonorui u npukiagHoil marematnku ®I'BOY BO «KyoI'V»,
riporokon Ne 10 ot 30.03.2018

Y4eOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYalOIMIUXCS W3
YHCJIa HHBAIK/IOB U JIUI] C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA,

JIyig U1l ¢ HapyIICHUSMHU CiyXa:

— B Ie4aTHoi (opme,



http://biblioclub.ru/index.php?page=book&id=135962
http://biblioclub.ru/index.php?page=book&id=429190

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JJIst I ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEILHOTO arapara:

— B mieyaTHo opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMCHTA,

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

2.5 CamocTosiTeILHOE U3YyYCHUE Pa3e€joB JUCHUITIJIUHbI

Lenpto caMoCTOSATENBbHONW pabOTHl sBISETCS YrayOJleHuWe 3HaHUM, TMONYYEeHHBIX B
pe3ysbTaTe ayAUTOPHBIX 3aHATHH, BBIPAaOOTKA HaBBIKOB MHMBHYaIbHON pabOThI, 3aKperIeHue
HaBBIKOB, C(HOPMHUPOBAHHBIX BO BpeMs 1a0OPaTOPHBIX 3aHATHH.

Pa3znen 1. OcHOBHblE BO3MOXXHOCTH si3blka IporpammupoBanusi Fortran. OcHOBHBIE
AIIEMEHTHI si3bIKa porpammupoBanus @oprpan 90. Ocobennoctu u nnTepdeiic cpeasr Compaq
Visual Fortran. Beruucnenust ¢ mnaBaromieil Touykod. ['padbl BBIYHCIUTEIBHBIX TPOIECCOB.
Maccussl. Yka3zarenu. CTpyKTypsl JaHHbIX, TUIIbl. @yHKIMU. ['onoBHas nporpamma. Bueninue
npoueaypsl. Bayrpennue npouenypsi. [lapamerpsr nmpouenyp. Pabora ¢ daiimamu.

Pa3nes 2. OcHOBHbBIE BO3MOXKHOCTH s3blKa nporpaMmupoBanusi C. OCHOBHBIE 3JIEMEHTHI
s3pika miporpammupoBanust C. OcobGenHoctn u uHTEpdeiic cpensl Microsoft Visual Studio.
Maccussl. Yka3zarenu. CTpyKTypsl JaHHBIX, Tullbl. @yHkuuu. ['onoBHas nporpamma. Bremnue
npouenypsl. Buyrpennue npouenypsl. [lapamerpsl npouenyp. Pabora ¢ daitnamu.

Pa3zpean 3. IlorpemHoCTH BbIYMCICHWMN. BpIUMCIIEHHE MAIMHHOIO SICHIOH. AHauu3
pacrpocTpaHeHus omKOOoK. Boruncinenue 3HaueHus: GyHKIMU C TOMOILBIO Pa3IokKEeHUs €€ B psij
Tennopa.  BeruuciieHne  npousBogHOM.  HeycToM4MBOCTH ~ HEKOTOPBIX — alITOPUTMOB.
UyBCTBUTENBHOCTh HEKOTOPBIX 3a]1a4.

Pazgen 4. Vntepnonsuuonusiii nomuHoM B ¢opme Jlarpanka, Herorona. CrutaiiHbl.
HenokanpHas riagkas KyCOYHO-MHOTOWIEHHAs WHTEPHONALUA. TpUrOHOMETpUYECKas WH-
Teprnoisanus. MHorouieHsl YeObImeRa.

Pazgean 5. ITorpemnocts KBagpaTypHbIX (popmyi. IIpuemsl BEIUMCICHUSI HECOOCTBEHHBIX
UHTETpajoB. AJJalITUBHbIE KBaJpaTypHbIE MPOTrPaMMBbI.

Pa3znen 6. OOyciOBIEHHOCTh CUCTEM JHMHEHHBIX ypaBHeHuU. Mertox ["aycca. Meton
CONPSHKEHHBIX T'PaJueHTOB. MeToa mpocThiX urepanuid. Meron 3eiiaens U MeTos pelakcaiuu.
Metoa CKOpeMIIero crrycka.

Pazgen 7. Meron npocroii urepauuu. Meton Heiotona—Padcona. Meton cexymux.
Hynu nonuHoMOB.

Pa3nen 8. [lepeonpenenennas cucrema JMHEHHBIX anreOpandeckux ypaBHeHH. OneHKa
oOycnoBieHHocTH MaTpullsl cucteMbl MHK. Metoz ["aycca. MeTo conpsi>KeHHBIX TPaJUeHTOB.
[Tonunowms! Jlexanapa.

Pazgen 9. UYucnennsle MeToabl pemieHus 3anaud  Komm 11 OOBIKHOBEHHBIX
muddepeHMaIbHbIX ypaBHeHUNA. SIBHbIe MeToabsl PyHre—KytTel. Metox Pynre— KytThl
NIEPBOT0, BTOPOT'0, TPETHETO U YETBEPTOT'O MOPSAKA TOYHOCTH. DKCTpanossiuus Puuapacona.

Pa3nen 10. Jluneiinas kpaeBas 3aqada. MeToj YUCICHHOTO MTOCTPOCHUS OOIIETo perie-
Hua. KoHeuHo-pasHocTHBIM MeTon (MeTon mporoHku). HenuneitHas kpaeBas 3amada. Meton
CTpenbObl. BeruucnurenpHas HEYCTOWYMBOCTD 3a1a4yn Ko, Meron nuHeapu3aiuu.



Pa3znen 11. Merton nocienoBareabHbIX MPUOIMKEHUH. MeTo KOHEUHBIX cyMM. MeTton
KOJIJIOKAIIU M. MGTOI[ HAUMCHBIINX KBaI[paTOB. MCTOI[ MOMCHTOB.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

C ToukHu 3pCHHA MNPUMCHACMBIX MCTOIOB HCIIOJIB3YIOTCA TPAAULIUOHHLBIC MCTOIBI:
J'Ia60paTOpHBIe 3aHATHUs, CAMOCTOATCIIbHAA pa60Ta CTYACHTA KOHCYJIbTAallhuH, 3a4CT.

KOMHBIOTeprIe TCXHOJIOTMKM B JAaHHOM  ClIy4dac o0ecreunBalOT BO3MOXKHOCTh
Pa3HOILIAHOBOTO OTO6pa)KeHI/I$I AITOpUTMOB MW JEMOHCTPAIMOHHOI'O Marcpuala. Takoe
COYETAaHUEC ITO3BOJIACT OINTHMAJIBHO HMCIIOJIB30BaTh OTBEACHHOC BPEMSA U PACKPBLIBATH JIOTUKY H
COJACPKAaHNUC NUCHUIIIIMHBI.

Bun OO6iee
CeMect Vcnonb3yemble HHTEPAKTUBHbBIE 00pa30BaTelIbHbIE
P KOJINYECTBO
3aHATHSA TEXHOJIOTHH
4acoB
KoMmnbroTepHsle  CUMYJISLUH. Paz6op KOHKPETHBIX 10
CUTYaLUM.
KOJIMYECTBO
No Tema
4acoB
1 YucneHHoe peleHne 00bIKHOBEHHbIX )
5 3 T depeHMaIbHbIX ypaBHeHUH. 3anadya Komn
) YucneHHoe pelieHne 0ObIKHOBEHHbIX )
muddepeHManbHBIX ypaBHeHUH. KpaeBas 3agaua
3 |[YucieHHOE peuleHre HHTErpaIbHbIX YPaBHEHNN 2
4 |YucneHHoe pelieHne HeTMHEWHBIX ypaBHEHUN 2
5 |llepeonpeneneHHbIE CUCTEMBI JMHEMHBIX YPaBHEHUI 2

Hene n1abopamopnozo 3anamus — HAYYUTh NPUMEHATH TEOPETHUUYECKUE 3HAHUS MPHU
pelIeHun W HCCIEOBAaHUM KOHKPETHBIX 3ajad. JlabopaTopHbie 3aHATHUS TIPOBOJSTCS B
KOMIBIOTEPHBIX KJIaccax, MPH 3TOM MPAKTUKYETCsl paboTa B TPyIIax.

Tembl, 3amanust U BOMPOCHI JJIsi CaMOCTOATENLHONW PabOTHI TpU3BaHBI CHOPMHUPOBATH
HABBIKM TIOMCKAa HH(OPMAIUM, YMEHHUS CaMOCTOSITENIbHO PACHIMPSATh U YIIYyONSTh 3HAHUS,
MOJTYYCHHBIE B XO/I€ TA0OPATOPHBIX 3aHATHM.

[Toaxon pa3dopa KOHKPETHBIX CUTYAIM HIUPOKO HCIIONB3YeTCs KaK MPEnoJiaBaTesieM,
TaK W CTYACHTaMHU MpPHU TMPOBEJICHUU aHAIN3a PE3YJIhTATOB CAMOCTOSTEIBHOW palbOThl. DTO
00yCIIOBJIIEHO TE€M, YTO B IMPOIIECCE MOJEIHPOBAHUS YaCTO BCTPEUAIOTCS 3a/1a4M, AJsT KOTOPBIX
€IMHBIX TMOJXO0J0B He cymecTByeT. Kaxkaas KOHKpeTHas 3ajaya MpU CBOEM MOJAECIMPOBAHUU
(MccnenoBaHUM) MMEET MHOXKECTBO TOJXOJOB, a 3TO TpeOyeT pa3bopa M OILEHKH IeNOi
COBOKYIHOCTH KOHKPETHBIX CHUTYyaIlui. DTOT TOAXO0J OCOOCHHO HIMPOKO HCIIOJB3YETCS TPHU
ONPEAEICHUN aJEKBATHOCTA YUCIEHHOW MOJENN U PE3YIBTATOB MOJEIUPOBAHMS HA OTAEIBHbBIX
JTamnax.

Jns Ui ¢ OrpaHUYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI MPEYCMOTPEHA OpPTraHU3ALMS
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM DJIEKTPOHHOM MMOYTHI.




4. OneHo4YHbIe CPeACcTBA IJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U IPOMEKYTOYHOM
aTTecTaluu

Y4eOHasi JAeATeTbHOCTh MPOXOIUT B COOTBETCTBUU C TIpaduKoM ydeOHOTro mpolecca.
[Ipouecc camocTOATENbHOW pPAOOTHI KOHTPOJUPYETCS BO BpeMsl ayAUTOPHBIX 3aHSATHIA.
CamocrosTenpHas paboTa CTYAGHTOB NpPOBOAUTCE B  (opMe H3y4eHHS  OTHEIbHBIX
TEOPETUUYECKHX BOIIPOCOB I10 MpeiaraeMou JIUTepaType.

@OH/T OLICHOYHBIX CPEACTB TUCIMIUIMHBI COCTOUT M3 CPEACTB TEKYIIETO KOHTPOJIS (CM.
CITMCOK JJTaOOpaTOPHBIX padoT, 3a/1a4 U BOIPOCOB) M UTOTOBOM aTTECTAIIMH (3a4€Ta).

B kadecTBe OIIGHOYHBIX CPEIACTB, HCIOJB3YEMBIX JJIS TEKYIIEro KOHTPOJIS
yCIIeBAaeMOCTH, MpeJiaraeTcsi MepeyeHb BOMPOCOB, KOTOPbIE MpopadaThIBalOTCS B Ipoliecce
OCBOCHMS Kypca. JlaHHBIN TNepedyeHb OXBAaTHIBAET BCE OCHOBHBIC pas3felibl Kypca, BKIIOYast
3HAHHUSA, TIOJy4aeMble BO BpEMsSI CaMOCTOATEIbHOU paboThl. KpoMe TOro, BaKHBIM 3J€MEHTOM
TEXHOJIOTUHM SIBJIIETCSI CaMOCTOSATENBbHOE pEIIeHHEe CTYJASHTaMH U clada 3aJaHuid. ITo
MOJIHOCThIO MHAMBHIYyanbHAs (opma oOydenus. CTyIOeHT paccKa3blBaeT CBOE pEUICHHE
IPEIO/IaBaTEII0, OTBEUACT Ha JOTIOTHUTEIBHBIE BOTIPOCHL.

OneHka yCIeBaeMOCTH OCYIIECTBISIETCS IO  pe3ylbTaTaM: CaMOCTOSITENIbHOTO
BBIIIOJIHEHHUST  JIAOOPAaTOPHBIX ~ paboOT, YCTHOTO ONpoca TpU  CAade  BBITOJHEHHBIX
CaMOCTOSITENIbHBIX 3a/laHui, WHIWBUIYaJbHBIX JIA0OpATOPHBIX 3aJaHHI, OTBETa Ha 3adyere.
IIpoBepka HMHIMBUAYAJIbHBIX 3aJaHU WM YCTHBIA OINPOC II0 HX pe3ysibTaTaM I03BOJISIET
npoBepuTh komriereHuo [IK-1. CyiecTBeHHBIM 3JIeMEHTOM 00pa30oBaTeNIbHBIX TEXHOJIOTUN
SIBIISIETCS HE TOJIBKO YMEHHUE CTYJICHTa HATH pelieHne OCTaBICHHON 3aaul, HO U JJOHECTH €ro
0 BCed ayauTopuH. 3aluTa 3aJaHuid TPOBOJIUTCS B BHJIE MNPEACTABICHUS PE3ylIbTaTOB
(cpencrBamu MS Office) 1 ux oOCyKIeHHS U CITY>KUT KOHTpoJieM Jutst ipoBepku [TK-1.

CooTBeTcTBHE KOMIIETEHIUI, (POPMHUPYEMBbIX IPH U3yYeHHUHU JUCHUIIMHBI, U BUI0B
3aHATHH

Bungnl zanstuit

ITepeuens § dopMbI KOHTPOJIS
KOMITETCHITHIHA b JIP 3 KP CPC
K-1 + + |= VYcerHeld  ompoc, IpOBEpKa

JIOMAaNTHUX 3aJJaHMi;

— IIpoBepka WHIUBHIYyAIBHBIX
3aaHuN.

4.1 ®oH/ OLEHOYHBIX CPEICTB IJIsl MPOBEAeHUs TEKYIero KOHTPOJIA.
[IpumepHbIe 3a1aHUA Ha J1a60paTOPHBIE PA0OTHI

Paznen 1,2.

1) Kaxxnast pa3HOBUIHOCTB LEJIOT0 THIIA MOAEIUPYETCSI MHOKECTBOM

q
i=sY w, ", rae s = £l, q- MONOKHTENBHOE YNCIIO, I — OCHOBAHKE B MOJeNH (1 = 2),
k=1

w, - nenoe umeno ( 0<w, <r ). Kaxkngas pasHOBUIHOCTH BEIICCTBEHHOIO THIIA




P
MoJIeupyeTcss MHOXKecTBOM X =0 u x=s~bez f,-b", tme s==%1, p - uemnoe uucIo,
k=1

p>1,b— ocuoBanue B mozenu (b = 2), e - 1e0e 4MCI0 U3 oTpe3ka e, <e<e_ , f, -
nenoe yucno (0< f, <b), kpome Toro f, #0. Jns naHHBIX MpeICTaBICHHH LEIOT0 U
HOPMAJIM30BaHHOTO BELIECTBEHHOIO YMCJIAa BBIBECTH (OpMyINbl KomuuecTBa [V, LENbIX

yucen u N , BCIIECTBCHHBIX HOPMAJIM30BAHHBIX YUCEJI, YUUTBIBAA, YTO IMPEACTABICHUEC
HYJIs1 CIMHCTBCHHO, a I€pBas umbpa IOCJIe 3aMsTONM MaHTHCCHI HE PpaBHA HYJIIO.

Paznea 3.

1) Hanucarp mporpamMmy At OKPYIJIEHUS BEIIECTBEHHOro uucia 10 N 3Havammx
JIECATUYHBIX IHUPp, T.e. 10 N AECATUYHBIX pPa3psA0B B MaHTHCce. PeannsoBaTh 1Ba
BapHaHTa OKpPYIJEHUS - METOAOM OTOpachbiBaHUS U METOAOM CHMMETPUYHOTO
OKpYIJICHUS.

2) BeluncauTh 3HAUEHUS CHHyca 4Yepe3 pas3joXkeHue B Buae psaa Teilnopa

. X
smsz—(—l)“””. CymmupoBaTh 4iieH psijia, MOKa ero abCoNIoTHas BEIMYMHA

npesbimaer £=10". Ecnu ero ab6comoTHas BeJIMYMHA MEHbLIE WM paBHAa £=107",

V4
IpeKpalaTh CyMMHpOBaHUE. BplUnCIUTh TakuM 00pa3oM 3HAYEHUS IS x:g+27zk;

k=0,1,..10]11 . Brprunciienuss mpous3BeCTH [JIi MOPOCTOM M JBOMHOM TOYHOCTH

NepeMeHHbIX. BbIBeCcTH pe3ynbTaT Kak TaOJauIly apryMEHTOB, 3HAu€HMH CHHyca s
IIPOCTOM M JABOMHOW TOYHOCTM W 3HAYEHHM CHHYCA, BBIYMCIEHHBIX CTAHJAPTHOMN
IporpamMMoii mpocToi 1 1BoHOM TouHOCTH. OOBIACHUTH PE3yIbTATHI.

Paznen 4.

1) Jan muHorounen P(x) mopsaka n. HamucaTe mporpamMmy, TOYHO M HPUOJIMKEHHO
BBIUUCIISIONIYIO €ro npou3BoaHbie P'(x),P"(x),P"(x).

2). Jlanel pgeiicTBuTenbHBIE uMcna s U t, MHorouwneH P(x) cremenu n. Hamucartb
2
[pOrpaMmy, BEIYUCIAIONIYIO KOdpduuuenTsl MHorowieHa (sx~ + t)P(x) + P'(x)

3) MaHbl nedcTBUTENbHBIE uuciaa s U t, MHorouieH P(x) cremenu n. Hamwmcartb

t
IIPOrpaMMy, BBIYMCIISIONIYI0 TOYHOE 3HAYEHHE I/IHTeraJ'IaJ.P(X)dX

Pa3nea S.
_z Xx , -7r<x<0
1) Hanucars nporpammy paszioxeHus: GyHKIUH f(x) = 2 B
x—— , 0<x<+7x
2
- P
pan @Pyppe Ha wuHTEpBaNE (—7,+7) @ , ., + Z(an cosnx+b, sinnx) ; p<100 ;

n=1

a, =% _[ f(x)dx; a, =% J f(x)cosnxdx; b, =% J- f(x)sinnxdx . IuTerpansl BHIYUCIATH

-

o Meroxy CUMIICOHA.



2) Hanucath mporpaMmy pasiioXeHus QyHKUuH [ (x):sin[%j [0 IMOJIMHOMaM

~ " f(x)dx
YeObimeBa Ha wuHTepBane (-1,+1): | ., aT(x) , n<9
= J‘\/1 x’
T.(x)d
J.M MHTErpajbl BBIYUCIATH 110 KBaJpaTypHbIM (Gopmynam ["aycca 2-ro
T Al—x
HOpsIZIKA.
Paznea 6.
N
1) HaiiTh 4uCIIeHHO YacTHYHYIO CyMMYy paja: S, =Zn’” . CymmupoBanue

IPOU3BOAUTCS 0 TEX MOp, MOoKa S, m3MeHseTca. MakcumanbHoe N, IIpH  KOTOPOM S,
U3MEHSET CBOE 3HAu€HUE, 3allOMUHAETCS, 3aTEM IPOU3BOAUTCS BBIUMCIEHHE YaCTUYHOU

CYMMBI psJla B 0OpaTHOM HalpaBIEHUH: S, = Zn’“ . Haiiti takoe 0.01<a <1 ¢ marom

a=0.01, mua xkoroporo R = |S2 /S, — 1| JIOCTUTAeT CBOEr0 MAaKCHUMAaJbHOI'O 3HAYECHUS.
[TpuBectu 3Hauenuss N, a, R. OOBbACHUTH pe3yIbTaTHI.

2) Jana kBazpaTHas MaTpuia A mopsiika m, HartypaibHoe uuciao n. Hamucath

IporpaMMy, BeIYUCIsIONIyr0 Matpuny E+ A+ A” +..A", rae E- equnnunas matpuna
opsAKa m.

3) Hamwucate nporpamMmy pelI€HUSI CHUCTEMBbl JIMHEHHBIX YpaBHEHUH € KOMILJIEKCHOM
matpuiieir obmiero Buga pasmepHoctd N x N, N <25 ¢ nmpou3BOJIbHOW MPaBOil 4acThIO
MeroqoM ["aycca.

[IporecTupoBarh mporpamMmy Ha cucteMe Buaa Ax =b, rae

1 . (_1)(n+m+l) N
+1 , b, = Zajk .
k=1

2m+n m+2n
TakuM oOpa3om, pelieHne ATOW CUCTEMBl U3BECTHO: x={1, ..... 1}. CpaBHUTH HEBSI3KU

nm

maxJ|x X|| KakK (I)YHKI_II/II/I PasSMEPHOCTHU CUCTEMBbI N naHHOro BHJa U BBIBECTH B BHJIE
2<N<2

rpadpuxka N =1,2,...,25.
Pa3zpen 7.

1) Hanumute mporpamMmy s HaXOXKAeHMs Ha ocHOBe Meroga HeloroHa-Padcona
BEILECTBEHHBIX KOpHell ypaBHeHus x' —26x° +131x° —226x+120=0 ¢ TOYHOCTBIO
&£=10"* na unreppane 0<x<20.

2) PeanuzoBaTh B BUAE NOANPOTrpaMMBI METOJ HaXO0XIEHUS KOPHEW MHoOrodjaeHa 3-i
CTENEHU p(2)=a,z’ +a,z° +az+a, c MIPOU3BOJILHBIMU KOMIUIEKCHBIMU
xodpdunuenramn a, no Qopmynam Kapmano. B kadecTBe BXOJHBIX IIapaMETPOB
3a/1a10TCs 3HauYeHUs Kod(puuueHToB a . B kauecTBe BHIXOIHBIX IapaMETPOB BBIIAETCS

KOMIUIEKCHBII MaCCUB HAaWJCHHBIX KOpHEW Z, —Z,. B KadecTBe KOHTPOIS HAMTH KOPHU

MHOI'OYJICHOB
f@=(-i)z-2iz-3) , f(2)=(@E-D)z-2)z-3), f(2)=(z-1),
F(2)=(z—i)(z—1.001i)(z—1.0001i), f(z)=(z—1)(z—1)z—2).
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Pa3nen 9,10
1) Jlano ypasuenue y' = f(x,y) = 4sinx—2x’ u HayansHoe ycioBue y(0)=—1.
Peanusyiite Beiuncienue y(x) meronom Pynre-Kyrra 4-ro nopsnaka mo ¢popmynam

1
yn+1 :yn +Ayn’ Ayn =§(k1 +3k2 +3k3 +k4)’ kl :hf('xn’yn)’

k, =hf(x, +§,yn +%), ky =hf (x, +2—3h,yn —£+k2),

3
k,=hf(x,+h,y, +k —k,+k;)
B BUJI€ BHEIIHEH npoueaypbl-pyHkun. O603HauuM 3TO perieHune kak y(x) . Bennuuny
mara /i moxdoepuTe SMOUPHYECKHA UCXOIS U3 TPEOyeMOi TOYHOCTH.
Haiinure Bce Hymu X, Gynkmuu y(x) Ha orpeske [-2,3] ¢ TounOCTBIO & =107 ¢

nomotisio noanporpaMmmel DZBREN u3 6ubamnorexku IMSL (baprenseB O.B. ®doprpan
s mpodeccnonanoB. Maremarndeckas oubmmoreka IMSL . Yacts 2, c. 87).

2) Jlaro ypasuenue ¥’ = f(x, y) =sin y” +cos X u HadanbHOE ycinoBue y(0) =—1.

Peanusyiite Beruucnenue y(x) meronom Pynre-Kyrra 4-ro mopsiaka mo ¢popmynam

1 h k
y”“ :y" +Ayn’ Ayn :g(kl +4k3 +k4)9 kl :hf(‘xn’yn)a k2 =hf(xn +Z’yn +Zl)g

k= hf (x, +§,yn +k72), k= h(x, +hyy, +k —2k, +2k,)

B BUJI€ BHEIIHeH npoueaypbl-pyHkuy. O603HauuM 3TO pelieHne Kak y(x).
Benuuuna mara 4 noaOupaercst SMIUPHUSCKH UCXOIS U3 TPEOYeMOd TOYHOCTH.

ITo rpaduky pyHkIMM Y (x) OmpenaenuTe NpUOIU3UTEIBHO BU
ACHMITOTHYECKOro pemienus ), (x) (B Buae saeMeHTapHo# GyHkiwn) ypaBaerus (1)
npu O0NbIINX 3HAaUYeHUsX aprymenTa x > 20. g 90 < x <100 onpenenute mapameTps
¢GyHKIMH Y, (X) , IPUOTMKEHHO OMUCHIBAIONIEH ACHMIITOTUKY V(Xx) TpH X —> 0.
Hanucatps nporpammy ornpeneneHus napaMmeTpoB aCUMIITOTUKU C a0COTIOTHOM
norpemnoctbio & =0.01 u yrounuts 5t napamerpsl. [loctpoiite rpaduk y(x),y,(X) na
otpeske [0,100].

4.2 ®oHA OLICHOYHBIX CPEACTB /Il POBEICHNS MPOMEKYTOYHOMH ATTeCTAIUH.

OcHoBHbBIE TPeOOBaHUS K pPe3yJIbTaTaM OCBOEHUS JAUCIUILIMHBI IPEACTABICHbI B TA0IUIE
B BHJIE MPU3HAKOB C(HOPMHUPOBAHHOCTU KoMmmeTeHIui. TpeGoBanus GopMyaupyroTcs 1mo AByM
YPOBHSM: IOPOTOBBIN U MOBBIIMIEHHBI U B COOTBETCTBUM CO CTPYKTypoi, nmpuHsaToi B ®PI'OC
BO: 3HaTh, yMETH, BIIAJIETh.
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Ha3zBpanue xomie-
TeHIUHU (MJIU ee

CTpyKTypa KOMIETeHUIHH

OcHOBHbIE TPU3HAKH
c¢(hopMUPOBAHHOCTH KOMIIETEHIINHU

YacTH)
ba3oBbie METO/1bI BBIYMCIUTENb— | 3HAET METO/1bI YUCJIEHHOTO
HOI MaT€MaTUKH. WHTETPUPOBAHMS, MHTEPIIOJIMPOBAHUS
GbyHKIUH, perieHus cUCTEM
anreOpandecknx U U epeHnaTbHbIX
ypaBHEHUH.
VMeeT NPUMEHATh Ha PAKTHKE | Y MEET ITOCTPOUTh YCTOMUYHUBYIO
YUCJICHHBIE METO/bI Pa3HOCTHYIO CXEMY
MK-1:  crnocobHOCTEIO
coGupartb, 0bpabatbiBath | BiageeT 0OIIMMU IPUHIMITAMA | Y MEET OLICHUTh MTOTPEIIHOCTh PEIICHUS
1 HHICPHPCTHPOBATE | 110 cTpOEHUS BHIYUCITUTEIBHBIX
JaHHBIC COBPCMCHHBIX AITODHUTMOB
HaY4YHBIX HCCJ’ICZ[OBaHHﬁ, p
HE00XO0JUMbIe st
8 A 3paeT ocHOBBI IporpaMmuposa- | meer MpeACTaBICHUE 00
(hopMHpOBaHHUS BBHIBOIOB
mo  coorsercrayrompuy | HHA Ha A3bIKE ®oprtpan,C MHCTPYMEHTAJIbHBIX BO3MOKHOCTSIX
HAYYHBIM  HCCIIC/IOBA- S3BIKOB. 3HAET Ha3HauUCHHE OMOINOTEK.
HUAM
YMeer nmporpamMmmupoBaTh U MoxeTr aHaauM3upoOBaTh M COJEpXKa-

peiaTh CTAHAAPTHLBIC 3a1a4YH 110
KYPCY BbIYHCIIMTCIIbHBIX
MCTOA0B

TCJIIbBHO HHTCPIIPETUPOBATH IMOJTYYCHHBLIC
PE3yJIbTAaThl MOACIINPOBAHUS.

Brnaneer HaBbIKaMM HamMCaHUS
U OTJIA/IKU BBIYUCIUTEIbHBIX
IporpaMm

Bnaneer HaBbIKaMM NPOTPaMMHUPOBAHUS
Ha s3bike Fortran, C. Moxer mpoectu
aHaJIU3 OIIMOOK.

HpHMepHLIﬁ MmepevICeHb BOIPOCOB, BLIHOCUMBIX HA 3a4€T

CpaBHeHne COOTBETCTBYIOLIUX 3JIEMECHTOB AAISLIKOB (I)OpraI-[ u Cu.

1. YopaBnsieMblid CIUCKOM BBOJ-BBIBO/I.

. Tumnsr BCTPOCHHBIX JaHHBIX. Or[epaTopLI OOBSBIICHHS TUIIOB.

. I[CCKpPIHTOpBI JaHHBIX.

. Daiiel NpsAMOro JOCTYyIIA.

. CtaTnueckue MacCUBHIL.

. ApudmeTraeckue BIpaKEeHUS.

. JlIornueckue BBIPAKCHUSA U BBIPAXKCHUA OTHOMICHUA.

2
3
4
5. JIeCKpHUIITOpPHI yIIPABICHUS
6
7
8

Oneparop IF. Koncrpykuuu IF.

9. DO-nuknsl. Onepatopsl EXIT nu CYCLE.

10. IN'onoBHas nporpamma. BaenrHue npoueaypsl. BHyTpeHHUE nponeaypsl.

[TapameTpsl poueayp.
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11. Onepatop FORMAT. IIpeobpa3zoBaHue JaHHBIX.

12. Cnucku BBOAA-BBIBO/IA.

13. Bugsr ¢aitnoB @oprpana. PaiiioBblil ykazaTelb.

14. Buyrpennue daiinsl. BHenaue ¢ainbl.

15.®aitnbl nocae0BaTeIbHOrO JOCTYIIA.

16. Onieparuu HajJ BHENTHUMU (haliaaMu.

17. Merononorust UMIepaTUBHOTO IIPOTrPAMMUPOBAHMSL.

18. Merononorus 00beKTHO-OPUEHTUPOBAHHOTO ITPOrPaMMUPOBAHHUS.

19. Texnonoruu nporpammupoBanus. Kiaccuueckue TEXHOJIOTHYECKUE TIPOLIECCHI.

20. TectupoBanue u otiajaka. BBoa mporpammsl B aeiicTBre. DKCIUTyaTalys U COIMPOBOXKICHUE.

OneHouHBIE CpencTBa Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX UHIAUBUAYAJIBHBIX MICUXO(PU3NYECKUX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbS IIPEOCTABIIAETCS IOTMOJIHUTENILHOE BPEeMs AJIsl OATOTOBKU OTBETA;

— MIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YJIbTATOB 00yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BAaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/]0POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OOYYCHHS WHBAIWIOB U JIUI[ C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsI 110 TUCIHMILIMHE MPeAyCcMaTpUBAET MpeAOoCTaBlIeHHe HHPOPMALUU B
dopmax, afanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

Jlnist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist Ta1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

MeToauuecKkue PEKOMEHIAIMHU K CIa4Y€ 3a4€Ta

3aueT SBIAETCA 3aKJIIOYUTENIBHBIM JSTanoM mporecca (HOpMHUPOBAHHS KOMIIETEHIIMH
CTYJEHTA NPU U3YUYEHUU AUCUUILINHBI WM €€ YaCTHU U UMEET LIEJIbIO TPOBEPKY U OLEHKY 3HAHUI
CTYJEHTOB MO TEOPUHU U MPUMEHEHUIO MOJTYYSHHbIX 3HAHWN, YMEHUN M HABBIKOB MPU PELICHUU
MPAKTUYECKUX 3a/4ay. 3aueThl MPOBOJATCSA IO pacHUCaHHio, CHOPMUPOBAHHOMY YUEOHBIM
OTJIEJIOM U YTBEP)KIECHHOMY IPOPEKTOPOM MO y4eOHOU paboTe, B CPOKH, MPEITyCMOTPEHHBIE
KaJIeHJAapHbIM rpagukoM yudeOHoro mporiecca. Pacrnucanue 3a4eToB JOBOJUTCS IO CBEIEHUS
CTYy/ICHTOB HE MEHEe 4YeM 3a JBE HEJEeNM J0 Hadaja HK3aMEHAallMOHHOM CEeCcCUU. 3adeTsl
MIPUHUMAIOTCS MPETOJABATENAMU, BEAYIIUMH 3aHATHS.
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3aueThl MPOBOAATCS B YCTHOW (popme. 3aueT MPOBOAMUTCS TOJBKO MPHU TNPEAbIBICHUU
CTYJEHTOM 3a4€THOM KHWXXKHU U IIPU YCIOBHUM BBIIIOJIHEHUSI BCEX KOHTPOJIBHBIX MEPONPUSATUH,
IPEyCMOTPEHHBIX Y4Y€OHBIM IUIAHOM M paboyeil mporpamMmon 0 M3y4aeMOW JUCLUIUIMHE.
Pe3ynbrathl 3auera OLIEHUBAIOTCS MO IBYXOAUIBHOM CUCTEME («3a4eT», «HE3aYeT») U 3aHOCATCA
B BEIOMOCTb U 3aUYETHYI KHMIKKY. B 3aueTHyH0 KHMI)KKY 3aHOCATCS TOJIBKO IIOJIOKHUTEJIbHAs
OLICHKA.

KpnTepml BBICTABJICHHUS OLICHOK

Onenka «3auer»:
— IIPaBUJIBHBIC U ITOJIHBIE OTBETHI HA 3a4E€THBIE BOIIPOCHI, IPABUIIBHOE BBIIIOJIHECHUE
3a4ETHBIX 3a7a4;

— BBICOKHI yPOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueii mporpamMmme KOMIETECHIUH.

Onenka «He3aueT»:
— HETIPAaBUJIbHBIC WIM HEMOJIHBIE OTBETHI HA 3aU4€THBIE BOIIPOCHI, HENPABUIILHOE
BBIITOJIHCHUE 3a4ETHBIX 33]1a4;
— OTKa3 OT OTBETA;
—HHU3KUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBJICHHBIX B pabodeli mporpaMmme
KOMIIETEHIINH.

5. IlepeyeHb OCHOBHOM M IONOJTHUTEIbHOH Y4eOHOH JTUTEPATYPbI, HEOOXOAUMOM 1JIA
OCBOCHHUS JUCHHUILINHDI

5.1 OcHoBHasi 1MTEpaTypa:

4. Anrazun C.JI. YuCIeHHBbIC aJTOPUTMbl KJIACCHYECKOM MaTeMaTHUYecKoM (Gr3ukh. M.:
Huanor-MU®U,  2010. 240 c. [OnexkrtpoHHbli  pecypc]. - Pexum  mocryma:
http://biblioclub.ru/index.php?page=book&id=135962.

5. AprémoB U. IporpamMmmupoBanue OONBIINX BBMUCIUTEIBHBIX 337a4 Ha COBPEMEHHOM
®doptrpaHe ¢ ucnoib3oBaHueM KoMmwistopo Intel. M.: HarmonanbHblil OTKpBITEIT YHUBEpCHTET
«WHTYUT», 2016. 178 C. [OnekTpoHHBIT  pecypc]. - Pexum JIOCTYTIA:
http://biblioclub.ru/index.php?page=book&id=429190.

6. baxsanos H.C., Xuakos H.I1., Ko6eabkos I'.M. Uucnennsie metoasl. M.: BMHOM.
JlaGopatopus 3Hanuii, 2011. 636 c.

7.  CunnipiH C.B. OcHOBBI pa3paOOTKu POrpaMMHOTo odectieueHus Ha rpumepe s3bika C.
M.: Hamonanehsiii Otkpeitelii YHUBepeuteT «MTHTYUWT», 2016. 212 c. [OnexTpoHHsIil pecypce]. -
Pexum nocryma: http:/biblioclub.ru/index.php?page=book&id=429186.

HJ'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIUJAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMUA
3A0POBbA HUMCIOTCA U3AaHHWA B DJICKTPOHHOM BUIC B 3HCKTpOHHO-6H6J’II/IOTC‘{HLIX CHUCTCMaAX.

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. Hewmmutorun C.A. Beenenue B nporpammupoBanue Ha Intel Cilk Plus. M.: HanmonanbHbiit
OtkpoiTeii YauBepcutet «MHTYUT», 2016. 148 c. [DnexTponnsiit pecypc]. — Pexxum noctymna:
http://biblioclub.ru/index.php?page=book&id=429080.

2. Iapes, P.YO. IlporpammupoBanue Ha sizpike Cu. KpacHosipck: Cubupckuii ¢enepanbHbIi
yauBepcurer,  2014. 08 c. [OnexTponnbIi  pecypc]. —  Pexwm  gocryma:
http://biblioclub.ru/index.php?page=book&id=364601.

3. Xwunenko, B.I. OcnoBbl mporpammupoBanus. HosocuOupck: HI'TY, 2015. 83 c.
[DnexTpoHHEI pecypc]. - Pesxum moctyna: http:/biblioclub.ru/index.php?page=book&id=438365.
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5.3. Illepuoauyveckne U3IaHNs:

1. BeraucnurensHbie TexHOJOTHW// WMHCTUTYT BbhIUMCIUTENbHBIX TexHosormii CO PAH.
http://www.ict.nsc.ru/jct/

2. XKypHan BBIYMCIUTEILHON MaTEMaTHKH M MaTEMaTHYECKON (DU3UKH //«AKaaeMU3IATICHTP
«Hayxkay. ISSN 0044-4669. http://www.mathnet.ru/zvmmf

3. BobruncnautenbHble METOABI M MPOTPAMMHUPOBAHUE: HOBBIE BBIYUCIUTEIbHBIE TEXHOJIOTUH //
Hay4Ho-nccnenoBaTebCKUi  BBIYMCIUTEIBHBIM  LHEHTP MOCKOBCKOTO TIOCYIapCTBEHHOI'O
yauBepcuteta uM. M.B. JlIomonocoBa. ISSN 1726-3522. http://num-meth.srcc.msu.ru

4. KomnpioTepHble HUCCIENOBaHUS ©  MoaenupoBanue // HWHCTHTYT KOMIBIOTEPHBIX
uccienoBanuii. ISSN 2077-6853. http://crm.ics.org.ru/journal/page/crminfo/

6. Ilepeyenr pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CceTH
«HTEepHET», HEOOXOAMMBIX /IJIsI OCBOEHUS TUCIHIIINHBI

1. MapamienbHbie pacumpeHus u JTHAJICKTHI SI3BIKA
Fortran.  http://parallel.ru/tech/tech dev/fortran.html

2. GNU Fortran. http://gcc.gnu.org/fortran/

3. The NAG Fortran Library. http://www.nag.co.uk/numeric/{l/

4. Intel Fortran Compilers. http://software.intel.com/en-us/fortran-compilers

7. MeToauveckne yKazaHus s 00y4aOUIUXCS 0 OCBOEHHIO JUCIUIJIMHBI

ITo kypcy npenycMOTpeHO MpPOBEAEHUE JIAOOPATOPHBIX 3aHATUH, Ha KOTOPBIX CTYAEHTHI
MNPUMCHAIOT IOJYUYCHHBIC 3HAHHA K PCHICHUIO KOHKPCTHBIX 3aad. YPOBCHI) YCBOCHHA
TEOPETUYECKOI0 MaTepHaja MpoBepsieTCs MOCPEICTBOM OIPOca IO OCHOBHBIM BOIIPOCAM TEMBI U
pe3ysbTaTaM BBINOJIHEHUS Ja00paTOPHBIX 3a/laHuil.

BaxnelmuM 5sTanoM Kypca SBISETCS CaMOCTOsATENbHas paboTa MO JUCIMILIMHE.
[TepeueHb pa3nenoB A1l CaMOCTOATENBHOTO U3Y4EeHUsl IPUBEEH B pasjene 2.5.

ITouck wHpOpManuu JUIsI OTBETOB Ha BOIPOCHl JJIsI CAMOCTOATENbHOM paldoThl U
BBIIIOJIHEHMS 33JaHUM B HEKOTOPBIX CIydasx MPEIoNaraeT He TOJIbKO H3Y4EHHE OCHOBHOM
y4yeOHOIl nuTepaTypbl, HO M TPHUBICYEHUE JIOTIOJHUTEIBHOW JIMTEpaTyphl, a TaKxke
UCIIOJIb30BaHUE pecypcoB ceTu MHTepHerT.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTtepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTaluM 110 MNOPEAMECTY ABJIAKOTCA Ba’XHBIM q)aKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3aLUU OOYUYEHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MCXKAYy MNOpernoaaBaTciicM H 06y‘-IaIOHII/IMC$I HHBAJIUJIOM WX JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

8. IlepeyeHpr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX MPH OCYLIECTBICHUH
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

8.1 IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHH

— IlpoBepka UWHIMBUAyaJIbHBIX 3aJaHUA U  KOHCYJIBTUPOBAHHE  IOCPEACTBOM
AIEKTPOHHOMW MOYTHI.

— Mcnonp30BaHuE SIEKTPOHHBIX TPE3SHTALUN TIPU TPOBECHUH JIA0OPATOPHBIX 3aHSATHI.

— Vcnonp3oBaHne MaTeMaTHYECKUX TAKETOB MPU MPOBEACHUH JTA0OPATOPHBIX 3aHATHIA.

8.2 IlepeyeHb HEOOXOAMMOTI0 MIPOrPAMMHOIO O0ecTeYeHus!
1. Omnepanmonnas cucreMa MS Windows.
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2. HWurerpupoBannoe oducHoe npuioxenue MS Office.
3. IlporpammHOe ofecriedeHWe JUIsi OpPraHH3alM{  YIPaBISIEMOr0 KOJUIGKTHBHOTO U

Oe3omacHoro aoctyna B HTEpHET.
4. Ubuntu.

5. Csoboansie C u opTpaH.
8.3 llepeuenb HH(GOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:
1. VYuauepcurerckas nH(OpMaIMOHHAS CHCTEMA POCCHUA (YHUcC Poccus)

(http://uisrussia.msu.ru).

2. Dmnekrponnas oubnuoreunas cucrema "FOpaiit" (http://www.biblio-online.ru).

3. DnekTpoHHas  OmOimoTevyHas cucrema "YHuBepcuterckas —OuOmmoreka  ONLINE"
(http://www.biblioclub.ru).

4. DnektpoHHas OmbimoTedyHas cuctema usnarenasctsa "Jlanp" (http://e.lanbook.com).

5. Dmnekrponnas 6ubmuoreunas cucremMa eLIBRARY.RU (http://www.elibrary.ru).

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOXxoauMmasi JJsi  OCYLIECTBJICHUS
00pa3oBaTe/ILHOIO NMpoIecca Mo TUCHHUILINHE

MarepualibHO-TEXHHYECKOE 00ecTieyeHne TUCIUTIIINHBI U
No Bun pabor
OCHAIIIEHHOCTh
1. JlabopaTopHblie KoMmnploTepHBI KJIacC, YKOMIUIEKTOBAHHBIM KOMIIBIOTEPAMH C
3aHATHUS JUIEH3UOHHBIM TPOTpaMMHBIM oOOecleueHueM, HeoOX0oauMon
MeOeNbIo (JI0CKa, CTOJBI, CTYIIbS).
(aymutopuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301).
2. I'pynmnoBsie Aynutopus AN CEeMHHApCKUX  3aHATUW, TPYNNOBBIX U
(MHIUBHUAYaTbHbBIC) | UHIWBHIYAJTbHBIX KOHCYJIbTAINH, YKOMIIJIEKTOBaHHbIE
KOHCYJIbTAlINU HeoOxoaumol  mebenbto  (AOCKa,  CTONBI,  CTyldbA) W
JIEMOHCTPALIMOHHBIM 000pYAOBaHUEM
(aymutopuu: 129, 131).
3. Texymuii Aynuropust Ui CEMUHAPCKMX 3aHATUH, TEKYIIEro KOHTPOJ U
KOHTPOJIb, MPOMEKYTOUHON aTTecTaluu, YKOMIIJIEKTOBaHHas HE0OXOAUMOM
MPOMEKYTOUHAS MeOenbio (ZIocKa, CTOJBI, CTyNbs) (aymutopuu: 129, 131, 133,
aTTecTaIus A305, A307, 147, 148, 149, 150, 100C, A3016, AS512),
KOMITBIOTEPAMH C JIMIIEH3MOHHBIM MPOTPaMMHBIM 00€CIIEUEHUEM U
BbIX0JI0M B HHTepHET (106, 106a, A301)
4. CamocrogrenpHas | KaOuner 1A CaMOCTOSITEIILHOU paboTHI, OCHAIIICHHEIN
pabota KOMIIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO IOAKIIOUYEHUS K CETH
«HTEpHETY», TPOTrPAMMOI SKPAHHOTO YBEIUYCHHS, 00ECIIeYECHHBIN
JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO
Cpely YHUBEpPCUTETa, HEOOXOaAMMOW MeOenplo (JOCKa, CTOJBI,
CTYJIbA).
(Ayautopus 102a, unTanbHbIN 3a10).

Kowmmbrotepnas momnepskka yaeOHnoro mporiecca no Hampasienuto 01.03.02 IMpuxmagnas
MareMaTMka U HMHpopMmatuka oOecreyuBaeTcs IO BCeM  JIUcCHMIUIMHAM. DakynbTer
KOMIIbIOTEPHBIX TEXHOJIOTUH M MPUKJIAAHON MaTeMaTHKH, OCHAIIEH KOMITbIOTEPHBIMH KIJIACCAMU,
yCTaHOBJIEHA JIOKAJlbHAsl CETh, BCE KOMIIBIOTEPH (PaKysabTeTa MOJKIIOYEHbI K ceTu VHTepHeT.
Crynentam JocTynHbl coBpeMeHHble IIOBM, coBpeMeHHOE JIMIEH3MOHHOE MPOrpaMMHOE
obecrieueHue.
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CryneHTsl 1 IPENoiaBaTeld By3a UMEIOT TOCTOSIHHBIN JOCTYI K 2JIEKTPOHHOMY KaTaJlory
yueOHON, METOANYECKOM, HAYyYHOH JTUTEpaType, MEPUOTUIECKIM U3AaHUSIM U apXUBY CTATEH.
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