MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIN
denepalibHOE rOCYAAPCTBEHHOE OIOKETHOE 00PAa30BaTEIBHOE
YUpEXKJIEHUE BBICIIEr0 00pa30BaHUs
«KYBAHCKUU TOCY JAPCTBEHHBI YHUBEPCUTET»
@akyapTEeT KOMIBIOTEPHBIX TEXHOJIOTUM U IPUKIIATHON MATEMATUKHU

PABOYAA ITPOI'PAMMA JUCHHUIIVIMHBI (MOY JIA)
b1.B./IB.01.01 «PEHIEHUE IMPUKJIA/IHBIX 3AJIAY C
NCITIOJIB3OBAHUEM MATEMATHYECKHUX ITAKETOB»

Hampasnenue nonrorosku: 01.03.02 Ipuknagnas marematuka u uHGOpMaTUKa
Hamnpasnennocts (IIpoduns): MatemaTniaeckoe MOJIETMPOBAHNE B
€CTECTBO3HAHNUU U TEXHOJOTHUAX

ITporpaMmMa noaroToBku: AkageMuyeckast

®dopma o0yuenus:: OuHas

KBamudukauus: bakanasp

Kpacnonap 2024



Pabouas mporpamma nmucnmiuiiHbl «Pemenne mpuKIIagHbIX 3aa4d ¢ MCTOJIb30Ba-
HUEM MaTeMaTHYECKUX IAKETOB» COCTaBIIEHa B COOTBETCTBUU ¢ DenepalibHbIM
rocyAapCTBEHHBIM 00pa30BaTEbHBIM CTaHIAPTOM BbIiciiero oopazoanust (OPI'OC
BO) no nanpasnenuto 01.03.02 ITpuknagnas Mmarematuka U uHboOpMaTHKa, Mpo-
buas MaTemaTuueckoe MOJIETMPOBAHNUE B €CTECTBO3HAHUU U TEXHOJIOTHUSAX

[Iporpammy cocraBui:

[Iporpammy cocraBui:

e
C.U. domenko, k.¢.-M.H., TOIIEHT -

C

o

MOAMUCH

PaGouass nporpamma nucuuriuHbel  «PemieHune  mpUKIaAHBIX  337a4  C
UCIIO0JIb30BAHUEM MaTeMaTUYECKUX MAaKETOB» YTBEPIKIEHA Ha 3acellaHuu Kadepbl
MpUKIagHON MaTeMaTuku, mpoTokoa Ne 10 ot «20» mas 2024 r.

N.o0. 3aBenyromiero kadeapoit (paspaboTunka)
[Tucemenckuii A.B.

PaGouas mporpamma aucuumiauHbl «PemeHne mpUKIagHbBIX 3a4a4d ¢ MCIOIb30Ba-
HUEM MaTE€MaTUYEeCKHX MaKeTOB» YTBEp)K/I€HA HA 3aceJaHuH Kadeapsl MaTeMaTH-
yeckoro MoaenupoBanus nporokona Ne 11 ot 17.05.2024 r.

3aBenyromuii kKapeapoit

MaTEeMaTUYECKOr0 MOJCIUPOBaHUs (pa3paboTunka),

akan. PAH, n-p ¢us.-mart. Hayk, npod. babemiko B.A. %

==

YTBepxaeHa Ha 3aceJaHUN Y4eOHO-METOANYECKON KoMuccuu GakyabTeTa
KOMITbIOTEPHBIX TEXHOJIOTUI U MPUKIAJHON MAaTEMATUKH
npoTokoJ Ne 3 «21» mas 2024r.

[Ipencenarens YMK ¢axynsrera KoBaenko A.B.

PenenseHTnr:

bernapsu M.E., kann. ¢us.-mar. Hayk, 3aB. kapeapoit CTEHJ[ CK® ®I'bOY BO
«PT'YII»

Koctenko K.U., kaun. ¢us.-mar. Hayk, 3aB. KaQeApoil HMHTEIUICKTyaJlbHBIX HH-
dbopmanmonnbix cucteM ®I'BOY BO «KyoI'V»



MIHHCTEPCTBO HAVKH 1 BBICIIET'O OBPA30BAHIA POCCHIICKON ®ETEPALINNI
derepanbpHOE TOCYIaAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
VIpesKIeHIe BBICIIEr0 00pa30BaHILs
«KYBAHCKHWHU I OCYJAPCTBEHHbBIM YHHUBEPCUTET»
@akyIpTeT KOMIBIOTEPHBIX TEXHOIOIHII I IPHKIaAHOI MaTeMaTIKI

PABOYAYA ITPOI'PAMMA JUCIHHUILIMHDBI (MOY.IA)
b1.B./IB.01.01 «PEIIEHUE IMTPUKJ/JIA/THBIX 3AJIAY C
HUCITIOJIb30BAHHUEM MATEMATHYECKHX ITAKETOB»

Hampagnenne noarorosku: 01.03.02 TlpunknagHas MaTeMaTIKa 11 MHGOpMAaTHKA

HanpasierHocTs (IIpodmas): MaremaTigeckoe MOAeINPOBAHIIE B
€CTEeCTBO3HAHII 1 TEXHOIOTISIX

[Iporpamma noAroToBKH: AkageMideckas
Popma odyuennsa: Odunag

Ksamudukanusa: bakamasp

Kpacromap 2023



KOZI 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

P€3yJ'ILTaTI)I 06y‘~I€HI/I$I 10 JUCLUIIIINHE

KOMITETEHITUHI
MIPOBEICHIH WCCIIeTOBaHUN MaTeMaTHYeCcKuX | Biameer TexHONOTHEH MpUMEHEHHS MMAaKETOB MPUKIIATHBIX
Mojeneil B ecrecTBeHHbIX Haykax; WIIK-2.11 | mporpaMm Ui pelreHus: HayYHBIX M MPAKTHYCCKUX 3aIad

(40.001 A/02.5 Ip.2) HdesiTenbHOCTH, HAaNIPABICHHAS
Ha pCIICHHE 3a]a4 AaHATUTHYCCKOTO XapakTepa,
OpPEJNoNIaraloMx  BBIOOPp W MHOrooOpasme
aKTyaJbHBIX CIOCOOOB peIIeHUs 3aaady, pa3paboTKu
HOBBIX MaTEMaTHYECKHX MOJeNIeli B €CTeCTBEHHBIX
HayKax

(UIIK-2.11)

IIK-3 CnocoGeH OpHEHTHPOBATHCH B COBPEMEHHBIX AJrOPHTMAaX KOMIBIOTEPHOH MaTeMaTHKH; 00Ja1aTh

CIOCOOHOCTAMH K 3(eKTHBHOMY NPUMEHEHUIO H

CATU3ANUU MATEMATUYCCKHU CJI0KHBIX AJITOPUTMOB

UIIK-3.1

(06.001 D/03.06 3n.3) Metoapl © CpencTBa
MPOEKTHPOBAHHS MPOTPAMMHOTO OOECTEeUEHHs MpU
peanu3aluyu MaTeMaTHYECKU CIOXKHBIX AITOPUTMOB

UIIK-3.4

(06.001 D/03.06 v.1) Hcmonb3oBath
CYLICCTBYIOIIMC THUIOBBIC PEIICHUS W [Ma0JIOHBI
NPOCKTHPOBAHUSI  MPOTPAMMHOTO  OOcCreYeHHUs
3¢ heKkTHBHO peau3yoImx MaTeMaTUICCKU
CJIOKHBIC aJITOPUTMBI

HIIK-3.5

(06.001 D/03.06 VY.2) OpueHTHpOBaThCA B
COBPEMEHHBIX NrOpUTMax KOMITBIOTEPHOM
MaTeMaTUKH, MpPU-MEHITh METOAbl U CPEJICTBA
NPOCKTHUPOBaHHS  MPOrPAMMHOTO  OOECIeUYCHHUS,
CTPYKTYp JaHHbIX, 0a3 MJaHHBIX, HPOrPAMMHBIX
nHTepdeiicon

UIIK-3.8

(40.001 A/02.5 Ta.1) IlpoBeneHue 3KCICPUMEHTOB
o OLICHKE 3¢ PEKTUBHOCTH peanuzanuu

MAaTEMATHYCCKHU CIIOKHBIX aJITOPUTMOB

3HaeT  COCTOSIHHE COBPEMEHHOTO pBIHKA MPUKIIAaTHBIX
MPOTPAMMHBIX TPOJYKTOB; OCHOBBI MaTeMaTHYECKOTO
MOJICIIMPOBAHUA W pEIICHHS MPAaKTHYeCKHX 3amad C
npumenenueM [1I1I1; ocHOBHBIE TOAXOABI K MHTEPIIPETALIMU
Y BU3YQJIM3AIMH PE3yJbTaTOB YUCIEeHHBIX pacdeTtoB (MIIK-
3)

YMeeT TOpUMEHSATh HAa NPAKTHKE UYUCICHHBIE METOMBI,
IPUMEHATh COBPEMEHHBIE MAKEThl MPHUKIAAHBIX MPOTPaMM
JUIs pellieHHs 3aJad MaTeMaTU4eCcKOro MOJETUpPOBAHUS
¢usnueckux mnponeccoB (MIIK-3.4), BusyanmusupoBarb H
UHTEPIPETUPOBATh pe3yIbTaThl BBIUUCIIUTELHOIO
JKCIepUMeHTa, noiydeHHble ¢ npumenenuem [T (MITK-
3.5)

Bnaneer TexHONOTHEW MPUMEHEHHs MAKETOB MPHKIIAIHBIX
OporpamMM Jjisi PeIeHHs] HAYYHBIX U MPAKTHYECKHX 3ajad,
OOIIMMH  MPHUHUMIIAMH  TIOCTPOCHUSI  BBIYMCIHMTENIBHBIX
QITOPUTMOB,  HABBIKAMH  HAMKMCAHUS WM OTIAJKU
BBIYHCTUTENbHBIX TIporpamM (MITK-3.8)

[Tporiecc ocBOEHUsI TUCHMIUIMHBI «PelieHne NPUKIATHBIX 3a7ad € HCIOJIb30BAaHUEM
MaTEeMaTHYECKUX IAaKeTOB)» HANpaBICH Ha TIOJYyYCHUS HEoOXoauMoro oObeMa 3HAHWH,
orBevaronux tpedoanusiM OI'OC BO u obecrneynBaoOnMX yCIENIHOE BeleHHE OakalaaBpoM

Hay‘IHO-HCCHeI[OBaTeHBCKOfI JCATCIIBHOCTH,

BJIaJicHue MeTojojiorueit (GOopMyIUpOBaHUA U

peleHus TPUKIAJAHBIX 3a7a4, a TaKXKe Ha BBIpaOOTKY YMEHUN NMPUMEHSATh HA MPAKTUKE METOJIbI

MPUKIIATHOM MaTeMaTHKU U HHPOPMATHKH.

2. CTpyKTYypa U cofepKaHue JUCHUILITHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMIIMHBI IO BHAaM padoT

OO6mast TpymOEMKOCTh TUCIUIUIMHBI COCTaBIseT 2 3ad. en., 72 yaca (u3 HuX 38,2

ayIUTOPHBIX ), X pacnpeaesieHre 1Mo BuaaM paboT MpeICTaBICHO B TaOJIHIIE.

Bun yuebnol paboThl Bcero CemecTtphbl
4acoB (dachr)
5

KonTakTHas padora, B TOM 4ncje:

AyauTOpHBIE 3aHATHS (BCEro): 34 34
3aHsTHS JEKIIMOHHOTO THIIA — —
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPHI,

IIPAKTUYECKHE 3aHSITHSI) B B




WNnas koHTaKTHasA padora:
KoHnTtposb camocTositenpHOM padoTsl (KCP) 4 4
[Ipomexyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM YHcJe:
[TpopaboTka yueOHOro (TEOpETHUECKOro) MaTepraia 10 10
BrinosHeHne nHAMBUAYAIbHBIX 3aJaHUN 20 20
IToaroroBka K TEKyemy KOHTPOJIIO 3,8 3,8
KoHTpoJb:
IToaroroBka K 3auery - -
O0umas Tpy10eMKOCTh qac. 72 72
B TOM 4HCJIe KOHTAKTHAsA 38,2 38,2
padora
3a4. e 2 2

Kypc «Pemenne npukiafHbIX 3aJad C HCIOJB30BAHMEM MATEMAaTHYECKUX IAKETOB)
COCTOUT M3 JTAaOOPATOPHBIX 3aHATHUH, COMPOBOXKIAEMBIX PETrYISPHON MHIUBUAYAIbHOU paboTon
IPEnoJIaBaTess Co CTyIeHTaMU B IIPOLIECCE CaMOCTOSITEIbHON paOOTHI.

2.2 CTpyKTypa IMCHUIIMHBI:
Pacnpenenenue BuoB yueOHON pabOThI U UX TPYAOEMKOCTH IO pa3jieiaM AUCIUIUINHBL

Paznenbl qucuuIvHbL, U3y4aembie B 5 ceMecTpe

KonunuecTBo yacos
AymuTopHast Breaynu-
Ne HanmMenoBanue pa3nenos TOpHas pa-
Bcero paborta
6ota
JIP CPC
1 |OcHOBBI IporpaMmMupoBaHus Ha a3bike DopTpan 4 2 2
2 |OcHOBBI IpOrpaMMUpPOBaHUS Ha si3bike CH 4 2 2
3 |[llorpemHocTy BBIYUCIEHUM 4 2 2
4 TabnmuuHoe 3a/1aHe U UHTEPIOJUPOBAHNE 4 2 2
byHKIHI
S [YuciIeHHOE MHTErPUPOBAHUE 6 2 4
6 UucneHHoe pelIeHre CUCTEM JINHEUHBIX YpaBHE- 6 2 4
HU
7 |YucieHHOE PELICHHUE HEJIMHEUHBIX YPaBHEHUN 6 4 2
3 [lepeonpeneneHHble CUCTEMBI JIMHEWHBIX YpaBHE- 6 4 2
HUI
9 UncnenHoe penieHrne 0OBIKHOBEHHBIX MU dhepeH- 6 4 2
UAJIBHBIX yYpaBHeHUH. 3agada Komm.
10 UuncneHHoe peneHre 00bIKHOBEHHBIX TU(depeH- 10 4 6
UAJIbHBIX ypaBHeHUH. KpaeBas 3agaya.
11 [YucneHHoe penieHHe HHTETPAJIbHBIX YPaBHEHUN 8 4 4
12 O0630p U3Y4EHHOTO MaTepuaja U IpoBeIeHue 3aue-| 3,8 2 1,8
Ta
KoHnTtpoisb camocTositenpHOM padoTsl (KCP) 4 — —
ITpomexyrounas arrectauus (MKP) 0,2 — —
HToro mo fucuILInHE: 72 34 33,8

Bujg arrecranuu: 3a4er



[Tpumeuanue: JIP — naboparopusie 3ansTusi, CPC — camocTositenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iejioB TUCHUIIMHBI:

2.3.1 3aHATHA JEeKIIUOHHOI0 THIIA

VY4eOHbIN MJIaH HE TPEeayCMaTpPUBACT 3aHATHH JICKIIMOHHOTO THIA MO JUCHUIUINHE «Pe-
HHICHUC HpI/IKHaIIHBIX 3a41a4 C UCIIOJIb30BAHUEM MATEMATUYCCKUX ITAKCTOB.

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCcKHe / CeMUHAPCKHE 3aHATHS/

JabopaTopHblie padoThl)

Ne paznena HaumenoBanue

Conepxanue pasaena

®dopwma Te-
KYLIETro
KOHTPOJIS

2

3

4

OCHOBBI MPOrpaMMHUPOBAHUS
Ha s13bIke PopTpan

CHHTaKCHC U CEMAaHTHKA SI3bIKA
®opTpaH (MHCTPYKINH, LIUKJIBI,
YCIIOBHBIE OTEpaTOpHI U Ap.). Bol-
YHCJICHHS C TUIABAKOLIEN TOYKOM.
['padbl BHIYMCIUTENBHBIX MPOLIEC-
coB. MaccuBsbl. Ykazarenu.
CTpyKTypbl JaHHBIX, TUIIBL.
Oyukuuu. ['onoBHas nporpamma.
Bnenrnue npouenypsl. Buytpen-
Hue npouenypsl. [Tapamerpsl npo-
nenyp. Pabora ¢ daitmamu.

Onpoc Ha
JIP, Otuer no
JIP

2 OcCHOBBI IPOrPaMMHUPOBAHHUS
Ha s136Ike Matlab

Wntepdeiic Matlab, cuntakcuc u
ceMaHTHKa si3b1ka Matlab (un-
CTPYKIIMH, IIUKJIbI, YCJIOBHBIE OTIe-
paTopsl U Ap.).Beruncnenus c mia-
BaroIiel Toukoi. I'padsr BbIumc-
JUTENbHBIX IpoLeccoB. MaccHBbI.
VYkaszatenu. CTpyKTypbl 1aHHBIX,
tunbl. Dynknuu. ['onoBHas mpo-
rpamma. BHemHue npouenypsl.
Bnytpennue npouenypsl. [lapa-
MeTphI mporienyp. Pabora c daii-
JaMH.

Ompoc Ha
JIP, OTuet 1o
JIP

3 ITorpemHocTy BeIYUCICHUN

Boluncienne MalimHHOTO 3IICH-
JIOH. AHaNKU3 pacnpoOCTpAHEHUS
omnOoK. Brruncnenue 3naueHus
(GYHKIIMH C TOMOIIBIO PAa3JI0KEHUS
ee B psg Teinopa. Beruucnenue
npousBoAHON. HeycToiunBOCTh
HEKOTOPBIX aJIrOpUTMOB. YyB-
CTBHUTEJIBHOCTh HEKOTOPBIX 3a1a4.

Ompoc Ha
JIP, OTuet 1o
JIP

4 Tabnu4HOE 3a7aHUE U UHTEP-
MOJIMpOBaHUE (PYHKITUI

HOCTpOeHI/Ie HUHTCPIOJAIUOHHBIX
MHOTO4ICHOB Jlarpanska mo Tao-
JMYHBIM 3HAUYEHUSIM (PYHKIHH,

Ompoc Ha
JIP, OTuet 1o
JIP




YUCJICHHBIM aHAU3 MOTPEIIHOCTH.
Comaiinel. HenokanbHas rnagkas
KYCOYHO-MHOTOWIEHHAsi HHTEPIIO-
aauus. TpUroHoMeTpudeckasi uH-
teprionsauus. MHorousnensl Ye-
OBIIIEBA.

5 Uucnennoe naterpuposanue | Pa3pabotka mporpamMm uncinenHo- |Ompoc Ha
ro uHTEerpupoBanus ¢ nomoipto  |JIP, Otuer o
pa3MyHbIX KBaapaTtypHbIX Gop-  |JIP
My (Tpaneruii, meton CUMIICOHA,
dopmynsl ["aycca), kybaTypHbIe
(bopMyIIbl, YUCIIEHHBIE SKCTIEPH-
MEHTHI.

6 YucnenHoe pemenne cucteM | Pa3paboTka KOMIBIOTEPHBIX ayro- |Ompoc Ha

JIMHEWHBIX YPaBHEHUN PUTMOB UUCIIEHHOTO pemenue cu- |JIP, Otuer no
cTeMa JIMHEHHBIX anreOpandeckux |JIP
YpaBHEHUH C TOMOILBIO MPSIMBIX
(raycca, LU-pa3noxenue, METOIbl
OpPTOTOHANI3U3AIIMN) U UTEPALIUOH-
HBIX METOJ0B (3eHaens, comnpsi-
YKEHHBIX TPaJIUEHTOB, peJlaKca-
1I1N).

7 UYucneHnHoe pelieHue He- Pa3paboTka KOMIbIOTEpHBIX Mpo-  |Omnpoc Ha

JIMHENHBIX YpaBHCHUHN rpaMM pelIeHHs] HETMHEMHBIX JIP, OTyert no
YpaBHEHUH ¢ IOMOILBIO pasnmuyu-  |JIP
HBIX METOJOB (TUXOTOMHUHU, CEKY-
IIUX, METOJ Mapados1, IpOCThIX
uTeparmii)
8 [lepeonpenenennsle cucteMs! | Peanusanus anropurMmos pemenus |Onpoc Ha
JIMHENHBIX YpaBHCHUMN nepeonpeaeneHubix cucreM ypas- |JIP, Otyer no
HeHuid. Ouenka o0ycnoBiaennoctu |JIP
Marpuibl cucteMbl MHK. Metop
I'aycca. Meron conpsiKeHHBIX
rPAIUEHTOB.

9 UYucnennoe pemeHne oObIKHO- | Peanusanms anropurMoB uucieH- |Ompoc Ha
BEHHBIX JU(depeHInaibHbIX | HOTo pemeHus 3anaun Komm pa3- |JIP, Otuer mo
ypaBHeHu#. 3anaya Komm. JUYHBIMU MeTofamu (Duepa, JIP

Pynre-Kytbl, skcTpanossius
Puyappacona. u ap.)

10 YucneHHOE penieHne 00bIKHO- | Peanu3anus anroputMoB yuciieH- |Ompoc Ha
BEHHBIX U PEepeHIMaIbHbIX | HOTO PEUICHHUs JIUHEHHBIX Kpae- JIP, Otuet no
ypaBHeHul. KpaeBas 3amaya. | BbIX 33724 pa3auyHbIMUA MeToamu |JIP

(Pynre-KyTs1, MeTOT IPUCTPENKH,
KOHEUYHO-PAa3HOCTHBIA METOJ)

11 YucneHHOe peleHne nHTe- Peanuzanus anropurmoB uncneH- |Onpoc Ha
rpajibHbIX YpPaBHEHUH HOT'O PELICHUS] UHTETPaIbHbBIX JIP, OTyert no

ypaBHEHUH (METOJ MOCie10Ba- JIP

TEJBHBIX MPUOIKEHHH, TPOCK-

IIUOHHBIC METOJIbI, METOJ KOJIJIO-
KaIuii, HANMEHBIITNX KBAJPaTOB,
METO]T MOMEHTORB)




2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (POEKTOB)

VY4eOHbIil MIaH HE MpeayCMaTPUBAET KYPCOBBIX paboT Mo AucuuIUIMHE «Pemenue npu-
KJIQJHBIX 3a/1a4 C UCIIOJIb30BAHNEM MAaTEMATUYECKUX ITAKETOBY.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecrnevyeHu sl AJI CAMOCTOSATEILHON padoThI

oﬁy'{ammnxcsl o AMCHMIIJINHE

Bun camocTosTensHOi
paboTsl

[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUCHUSI TUCIITUTLTAHBI
IO BBITIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 |llogrotroBka K TEKYyIIEMY
KOHTPOJIIO, TOATOTOBKA HWH-
JTUBHUIYyaJIbHBIX 3aIaHUM

1. Amrazun  CJI.  UucneHHble  aNTOPUTMBL  KJIACCHYECKOM
MareMatudeckoit  ¢mumkn. M.: [Imamor-MHW®U, 2010. 240 c.
[DnexTpoHHbII pecypc]. - Pexmm JIOCTyTIA:
http://biblioclub.ru/index.php?page=book&id=135962.

2. Aprémor U. TIporpammupoBaHue OOJBIIMX BBHIYHCIUTEIBLHBIX
3ajad Ha coBpeMeHHOM DopTpaHe C HUCIONBE30BaHUEM KOMITUIISITOPOB
Intel. M.: Haunonanenbiii OtkpbiTeiii YHuBepeuter « IHTYUTy, 2016.
178 c. [DneKkTpoHHBIN pecypc]. - Pexum JIOCTYTIA:
http://biblioclub.ru/index.php?page=book&id=429190.

3. Meroanueckue yka3zaHusl MO OPraHU3AIMHA U BBITOJIHEHUIO
CaMOCTOSITEIILHOM paboThI, YTBEPK/ICHHBIE Ha 3acelaHuu Kadeapsl
MaTeMaTUYECKOTO MOCITUPOBaHMs (PaKynbTeTa KOMITBIOTEPHBIX
TexHonorui u npuknagHoil Mmaremaruku @I'BOY BO «KyoI'Vy,
riporokos Ne 10 ot 30.03.2018

Y4eOHO-MeTOANYECKHUE MaTepuajbl I CaMOCTOATEILHONH PabOThl O0YyYalOIMUXCS W3
YKCJla MHBAJIUJIOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTAMU 3710poBbs (OB3) npenocrasistorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBBS M BOCTIPUATHS HHPOPMALIIH:

JUist 1L ¢ HapYIICHUSIMU 3PEHUS

— B TIe4aTHOU (popMe yBETUUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

Jlnia U1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO IOKYMEHTA.
Jis vI1 ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOU opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TIEpEeYEHb MOXKET
YaIOLUXCS.

OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-

3. O0pa3oBaTesbHbIEC TEXHOJIOTHH.

C ToukM 3peHHusl MPUMEHSEMbIX METOJIOB MCHOJIb3YIOTCS TPAAUIIMOHHBIE METObI: J1a0o-
paTOpHbIE 3aHATHS, CAMOCTOSITeNIbHASL padOTa CTyIeHTa KOHCYJIbTALUHU, 3a4eT.

KOMHBIOTCpHBIe TCXHOJIOTMHU B JAHHOM CJIy4dac OGCCHC‘-H/IBEIIOT BO3MOXHOCTb pa3HOILIa-
HOBOTO OTOOpa)KEHHS AJITOPUTMOB U JIEMOHCTPAIIMOHHOTO MaTepuaa. Takoe coueTaHue mo3Bo-
JCT ONTUMAJIBHO UCIIOJIB30BAaTh OTBCACHHOC BPCMS U PACKPBIBATH JIOTUKY U COACPIKAHUC OUC-

OUITIJIMHBI.




Obee ko-
Bun 3a- | Mcnonbszyemble HHTEpaKTUBHBIE 00pa30BaTeNbHbIE TEXHOJIO-
Cemectp JINYECTBO
HATUS TUH
9acoB
Komnreiotepasie cumynsiuu. Pa30op KOHKpETHBIX CHUTya- 10
1107078
KOJIMYECTBO
Ne Tema
9acoB
1 YuciieHHOe pelIeHre OOBIKHOBEHHBIX MU depeHIm- )
5 J3 aJbHBIX ypaBHeHUH. 3anaya Komn
) UucnenHoe penieHne 00bIKHOBEHHBIX MU epeHIraib- )
HBIX ypaBHeHUH. KpaeBas 3amaua
3 |YucneHHoe pellleHre HHTErpaibHbIX YPaBHEHUN 2
4 |[YucneHHoe penieHrne HeIMHEHHBIX YPaBHEHUM 2
5 |llepeonpeneseHHbIE CUCTEMBI JUHENHBIX YPAaBHEHUH 2

Lens nabopamopnozo 3anamusa — HAYYUTb TPUMEHSATh TEOPETHYECKHE 3HAHUS TPHU
peLICHNN W WCCIEAOBAaHWM KOHKPETHBIX 3anad. JlaGopaTopHble 3aHATHS TPOBOIATCS B
KOMITBIOTEPHBIX KJIaccax, MPU ATOM MPaKTHKYyeTCsl paboTa B TpyImnax.

Temsbl, 3amanust U BOMPOCH JUII CaMOCTOSITEIBHOM pabOTHl MPHU3BaHBI CHOPMHUPOBATH
HaBBIKM TOWCKAa HWH(POpPMAIMM, YMEHHUS CAMOCTOSTENBHO pACHIUPATh W YIIyONATh 3HAHUS,
HOJTyYCHHBIE B X0/I€ Ta00OPAaTOPHBIX 3aHATHH.

[Tonxox pa3dopa KOHKPETHBIX CHUTyallMid MIMPOKO HCIOIB3YETCS KakK MpenojaBaTeseM,
TaK ¥ CTYJCHTAMM NpPU HPOBEICHUU aHAIM3a PE3yJIbTATOB CAMOCTOSTEIBHOM paboThL. ITO
00yCJIOBJICHO T€M, YTO B MpOIECCEe MOJECIMPOBAHUS YaCTO BCTPEUAIOTCA 3a/1aud, IJIsi KOTOPBIX
eIMHBIX IMOJXOJ0B HE cymiecTByeT. Kakmas KOHKpeTHas 3ajada IpU CBOEM MOJICIMPOBAHUHU
(uccneoBaHUM) HMMEET MHOXKECTBO IOAXO0J0B, a 3TO TpeOyeT pa3dopa W OIEHKH IEJon
COBOKYIHOCTH KOHKPETHBIX CHTYyaIlid. DTOT MOJXOJ OCOOEHHO IIHMPOKO HCHOJNB3YEeTCS IPH
OTIpe/IeICHNH aJIeKBaTHOCTH YMCIIEHHOW MOJIEIH M PE3YJIbTaTOB MOACIUPOBAHUS Ha OTACIHHBIX
JTamnax.

JUist A1 ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBBSI IIPEIYCMOTPEHA OpraHU3alus
KOHCYJBTAIMH C UCIOIb30BAaHUEM JIEKTPOHHON MOYTHI.

4. OueHoYHbIE CpeICTBA IS TEKYLIero KOHTPOJIS YCIIeBAeMOCTH M MPOMEKYTOYHOM aT-
TecTAlNHU

OrneHOuHBIE CpelcTBa IpeJHAa3HAuYeHbl Ul KOHTPOJIsS M OLEHKH 00pa3oBaTEeNbHBIX
JOCTHKEHUH 00ydJaronXcsi, OCBOMBIIMX MPOrpaMMy y4eOHOM JUCIUTUIUHBL.

OHGHO‘IHBIC Cp€acTBa BKIIOYACT KOHTPOJBHBIC MaTEPpHUAJIbl MJIA IIPOBEACHUA TEKYLIEIO
KOHTPOJIsA B hopme:

— KOHTPOJTb 32 BBHITIOJHCHUEM JIOMAITHUX 33/1aHUH;

— MPOBEpPKA BHITIOJTHEHUSI CAMOCTOSITEIILHBIX PaloT;

— MPOBEICHUE KOHTPOJIBHBIX PadoOT.
¥ MIPOMEKYTOUYHOM aTTecTaluu B (hOpMe BOMPOCOB U 3aJJaHUI HA 3ayeTe.

3auer BBICTABISIETCS IO  pe3yjabTaraM  BBINOJHEHHBIX  KOHTPOJBHBIX  padoT,
UH/IMBUIYAIBHBIX 33/IaHUM M TeKylled paOoThl Ha JIAOOPATOPHBIX W JICKIIMOHHBIX 3aHATHUSX
(mocemaeMocT), a TaKke OTBETa Ha TEOPETUIECKHE BOIIPOCKHI BO BPEMSI 3aUeTa.

OueHOYHBIE CpeCTBA Il MHBAIHMIOB H JIMII C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10PO-
BbsI BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MCUXO0(DU3NIECKUX OCOOCHHOCTEH.
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oM.

— MPU HEOOXOAUMOCTH WHBAJIUAAaM U JIUI[AM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10PO-
BbsI IPEJIOCTABJISAETCS AOTIOTHUTEIBHOE BpeMsl JIJIsl TOJATOTOBKU OTBETA HA YK3aMEHE;

— IIPY MIPOBEICHUH MPOLETYpPhl OLICHUBAHUSI PE3YJILTATOB 00YUYEeHUS MHBAIHUIOB U JIMIL C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbsl MPEyCMATPUBAETCS UCIIOIb30BAHUE TEXHUUECKUX
CPEIICTB, HEOOXOAUMBIX UM B CBSA3H C UX MHJIMBUIYaJIbHBIMU OCOOCHHOCTSIMU;
— TIpH HEOOXOAMMOCTH JJIsi OOYJAIOIIUXCSl C OTPAHUYCHHBIMHI BO3MOKHOCTSIMH 37I0POBbBS
¥ MHBAJIUJOB IMpOLEaypa OLEHUBAHUS PE3yJNbTaTOB OOYUYEHHS MO IUCUUIUIMHE MOXET MPOBO-
JUTHCSI B HECKOJIBKO 3TAIOB.
[Ipouenypa oueHuBaHusl pe3yabTaTOB OOYUEHMS] MHBAJIUAOB U JIMI] C OTPAaHUYEHHBIMH
BO3MOKHOCTSIMU 3JI0POBbSI 10 JAMCIHUILUIMHE (MOAYIIO) MpPEycCMaTpPUBAET MPEIOCTaBICHUE HH-
dopmaruu B popmax, aAanTUPOBAHHBIX K OTPAHUUYEHUSAM UX 37J0POBbS U BOCTIPUATHUS HH(DOpMA-

JI7st UL ¢ HapyHIISHUSIMH 3PSHUS:

— B [1€4aTHON (hopMe YBEIMYCHHBIM HIPUPTOM,
— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.
Jljis au1 ¢ HapyIIeHUSIMH OIIOPHO-JIBUTATEILHOTO afnmnapara:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.
JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcsi.

CooTBeTcTBHE KOMIIETeHIMH, POPMUPYEMBbIX IPH U3YYEHHU U AN CUUILJIMHbI, M BU/I0B 3aHSI-

THH
Kox n HanmeHoBanme HanMeHoBaHHE OLIGHOYHOTO CPE/ICTBA
Ne PesynbraTel 00yueHuns
WHIUKATOpa . IMpomexyrouHas
n/n (B cootBeTcTBUU C 1. 1.4) Texymuii KOHTPOIb
(B cooTBeTCTBUH C 11. 1.4) aTTecTaunus
UIIK-2.1 (06.016 A/30.63u.3) | 3Haer 6azoBble  METOABI | Ycmmuwiti onpoc u Bonpoce na 3a-
[IpeameTHas 061aCcTh U METOABI | BBIYMCIHMTEIILHON MaTEMAaTUKU | NUCbMEHHbII omye- | ueme, Omyemsl
| | Maremaruyeckoro mul no aabopa- no nabopamop-
MOJICJIMPOBAHUS B mopHbIM pabomam Hulm pabomam 4-
€CTCCTBCHHBIX HAyKax; 4-11; 11
HIIK-2.3 (40.001 A/02.5 31.2) | 3Haer BH/IBI MmakeToB | Ycmuwiili onpoc u Bonpocwt na 3a-
OTeuecTBEHHBINH U MPUKIAJAHBIX TPOTPAMM [UIA | HUCbMEHHbIU omye- | ueme, Omuembl
’ MEXXIyHapOJHBIN OIBIT B WCTIONB30BaHUSI WX B CBOCH | msi no nabopamop- | no nabopamop-
WCCIIeTOBAaHUHM MaTeMaTHIECKNX | TPoQeCcCHOHATBHON Holm pabomam 1-3 HulM pabomam 1-
Mojienei B €CTECTBEHHBIX JIESITETFHOCTH 3
HayKax;
UIIK-2.6 (06.016 A/30.6 VY.l1) | YMeer mnporpaMMupoOBaTe U | Ycemuwill onpoc u Bonpocwi na 3a-
AHaM3UpOBaTh BXOJIHBIC | pEIIaTh CTaHAAPTHBIC 3aJa4M | NUCBMEHHbIU Omue- | ueme, Omuemvl
JTAaHHBIC Opd  TPOBEACHHM | 1O KypCy BBIYHCIMTEIBHBIX | mbl nO aabopamop- | no aabopamop-
3 | uccnenoBaHW MaTeMaTHYECKHX | METOJOB; HPUMEHSTH HulM pabomam 3-8 Hulm pabomam 3-
MojieJled B ©CTECTBEHHBIX | MOJYyYCHHBIC 3HAHHUSI B CBOCH 8
HayKax; y4eOHOI u Hay4YHOH
JIESITETTBHOCTH
HIIK-2.11 (40.001 A/02.5 [p.2) | Bmanmeer TeXHOJIoTHEeH | Ycemmuwiti onpoc u Bonpocwt na 3a-
JestenpHOCT,  HalpaBleHHASs | MPUMECHEHUS TIAKETOB | NUCbMEHHbIU omye- | yeme, Oomyemol
Ha perreHme 3amad | NPUKIATHBIX TIPOTpaMM Ui | mal no aabopamop- | no rabopamop-
4 | aHAIUTUYIECKOTO XapakTepa, | pemeHus Hay4HBIX u | Hulm pabomam 1- HulM pabomam 1-
MPEAIoJIarafoliuX ~ BBIOOP M | MPAKTHYECKHX 3a7ad 2,5,6, 9-11 2,56, 9-11
MHOT000Opa3ue aKTyaJTbHBIX
Ccroco0OB  peIICHUs  3ajad,
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pa3paboTku HOBBIX
MaTeMaTHYeCKUX MoOJeNed B
CCTECTBECHHBIX HAYKaX

UIIK-3.1(06.001 D/03.06 3u.3)
Mertonbt u cpezcTsa
MPOEKTUPOBAHUS MPOTPAMMHOI0O
o0eCreUeHHsT TMPHU peau3aiuu
MaTeMaTHIECKH CIIOYKHBIX
ANTOPUTMOB

3HaeT COCTOSIHUE
COBPEMEHHOT'O pbIHKA
NPUKIAJHBIX  MPOrPaMMHBIX
MIPOIYKTOB; OCHOBBI
MaTEMaTHYECKOTO

MOJICTUPOBAHUS MW PEIICHUS
MIPaKTUIECKHUX 3a1a4 c
MIPUMEHEHUEM TIIIIT;
OCHOBHBIE ITOXO/BI K
HMHTEPIPETAIIH "
BU3yaJM3allud  PE3yJbTaTOB

YHMCJICHHBIX paciC€TOB

Yemmnouii onpoc u
HUCbMEHHbII omye-
mbl no abopamop-
Holm pabomam 1-11

Bonpocwi na 3a-
yeme, omuemuvl
no aabopamop-
HblM pabomam 1-
11

UIIK-3.4(06.001 D/03.06 V.1)
Hcnonb3oBath  CyLIECTBYIOLINE

Ymeer IPUMEHATh  Ha
NPaKTHKE YUCICHHBIE METOIbI,

Yemmnouii onpoc u
HUCbMEHHbII omye-

omuemvl no
J1abopamopHbim

THUIIOBBIE PELICHHS U IIA0JIOHBI | MPUMEHSTH COBpPEMEHHBIE | mbl no aabopamop- | pabomam 10-11,
MPOCKTHUPOBAHUS IPOTPAMMHOIO | ITAKETHI MIPUKJIAJHEIX | Hblm pabomam 10- omuem no uHOU-
obecrieycHUs 3¢ (dexTUBHO | TporpaMM Ui perieHus 3anad | /1, npoeepka unou- | eudyanvHoul 3a-
peATM3YIONUX MaTEeMaTHYEeCKH | MaTeMaTHYeCKOTO BUOYATLHBIX 340a- oaue
CJIOYKHBIE AJITOPUTMBI MOJCIUPOBaHUS  (HUIMUECKUX | HUIL.

MPOLIECCOB
HIIK-3.5 (06.001 D/03.06 VY.2) | YMeer  BU3yaIM3WpOBaTh W | Ycmuwiil onpoc u Bonpocwt na 3a-

OpHEeHTHPOBATHCS B
COBPEMEHHBIX aNropuTMax
KOMIIBIOTCPHOM ~ MaTeMaThKH,

OpPH-MEHITh METObI U CPEACTBA
HOPOSKTUPOBAHHUS ITPOTrPAMMHOIO
oOecrieueHus, CTPYKTYp
JAHHBIX, 6a3 JaHHBIX,
OpPOrpaMMHBIX HHTEP(DEHCOB

HMHTEPIIPETHPOBAThH
pE3yJIbTAaThl BEIYUCIUTEILHOTO
9KCHEPUMEHTA, MOIY4YEHHBIE C
npumMeHenuem IT1T1

NUCbMEHHbLIL Omye-
mul no 1abopamop-
HolM pabomam 4-11

yeme, omuyenivl
no aabopamop-
HbIM pabomam 4-
11

HIIK-3.8 (40.001 A/02.5 Ta.1)
IIpoBeneHre 3KCIIEPUMEHTOB 10
OTICHKE 3 pexTuBHOCTH
pean3anyn MaTeMaTHIECKH
CIIO’KHBIX aJITOPUTMOB

Bnaneer TEXHOJIOTHEH
MIPUMEHCHHUS IIAKETOB
MPUKIAAHBIX [POTPaMM IS
peILICHHUS HAYYHBIX u
MIPAKTHIECKHUX 3ajad4,
o0mmumMu TIPUHIMITIAMHA
MMOCTPOCHHS BBIYUCIUTEIIHHBIX
aJTOPUTMOB, HaBbIKAMU
HAIUCaHUs u OTHAIKHU

BbIYHCJIUTCIbHBIX IPOrpaMM

Yemuwiit onpoc u

NUCbMEHHbLIL Omye-
mul no 1abopamop-
Holm pabomam 5-11

Bonpocwt na 3a-
yeme, omuemol
no aabopamop-
HbIM pabomam 5-
11

4.1 ®oH/ OLIEHOYHBIX CPEICTB JIsl MPOBEACHUS TEKYEero KOHTPOJIS.

IIpumepHbIe 3a1aHUA HA JJa0opaTOpPHbIE PadOThI

Paznen 1,2.

1) Kakmast pa3HOBHIHOCTD II€JIOTO THIIA MOJICITUPYETCS MHOKECTBOM

q

i= SZ w, "™, rie s = £1, q- TIONOKUTEIBHOE YHCIIO, T — OCHOBaHHE B MOzienH ( 1 = 2),

k=1

w, - nenoe gucio (0<w, <r). Kaxnas pa3HOBHIHOCTh BEIIECTBEHHOT'O THIA MOJICIH-

12




p
pyercst MHOXKECTBOM x =0 U x = s-berk b7 rme s =+1, p - nenoe uncno, p>1,b -
k=1

ocHoBaHue B Mozenu (b = 2), e - 1esoe 4ucio U3 oTpeska e, <e<e,

max 2

/. - uemnoe yuc-
10 (0< f, <b), kpome Toro f, # 0. Jlnst TaHHBIX HPECTABICHHUIT LIEJIOTO U HOPMAIIH30-

BaHHOT'O B€HICCTBCHHOI'O YHKCJia BBIBECTH q)OpMy.TIBI KOJIM4YECTBa N[ LOCIBIX YHUCEIT U Nr

BEILIECTBEHHBIX HOPMAIM30BAHHBIX YUCEJ, YYUTHIBAs, YTO MPEJCTABICHUE HYJS €IUH-
CTBEHHO, a nepBas 1udpa 1nocie 3aniaToid MaHTUCCHI HE pPaBHA HYIIIO.

Pazpea 3.

1) Hamucatp mporpamMmy JUist OKpYTJICHHsI BEIIECTBEHHOTO yKcha 10 N 3Havamux aecs-
TUYHBIX TUGP, T.€. 10 N AeCATUYHBIX pa3psAoB B MaHTHcce. Peann3oBaTh JBa BapuaHTa
OKPYTJIEHUS - METOAOM OTOPACBHIBAHHS U METOJAOM CUMMETPUYHOTO OKPYTJICHHS.
2) DBebluncauTh 3HAUEHUS CHHYca 4Yepe3 pasjoKeHHue B BUIe psga Teisopa
N @neD)
sin x = x—(—l)("“). CymMupoBaTh WICH psja, MOKa ero abCONIOTHAs BEIWYMHA
m (2n=1)!
_8 -8
npeBbimaer £ =107 . Eciu ero abcomoTHas BeJIMYMHA MEHbIIE WK paBHa & =107, mipe-

Vs
Kpamarh CyMMHPOBaHHE. BBIUMCINTH TakuM OOpa3oM 3HAYCHHS IS x=g+2ﬂ'k ;

k=0,,..1011. BeraucicHus mpoOU3BECTH IS IPOCTON U JABONHON TOYHOCTH TEPEMEH-

HbIX. BbIBecTH pe3ynbrar Kak TaOJMIly apryMEHTOB, 3HAYEHHWH CHHYca JAJis MPOCTOM U
JBOWHOW TOYHOCTHU M 3HAYEHUM CHUHYCA, BBIYMCICHHBIX CTAaHIAPTHOW MPOrpamMMoOM Ipo-
CTOM 1 BOWHOM TOUYHOCTH. OOBICHUTH PE3yIbTaTHI.

Pazpea 4.

1) [Jan muorownen P(x) mopsaka n. Hanmucats mporpamMmy, TOUYHO M IPUOTMKEHHO BBI-
YUCTISIONLYIO €ro npousBoaabie P'(x),P"(x),P"(x).

2). JlaHbpl neiicTBUTENbHBIC Yncia S U t, MHOTOWwIeH P(x) crermenn n. HamucaThs mporpam-
2
MY, BBIUHCIIAIONIYIO KOO dUIMeHTs MHOrowieHa (sx~ + t)P(x) + P'(x)

3) Hanbl AeiicTBUTEIbHBIC Yncia s U t, MHOTOWIeH P(x) crernenn n. Hammcars nmporpam-

t
MY, BBIUMCIISIONIYI0O TOYHOE 3HAUYEHHUE HHTErpasa I P(x)dx

S

Pazpea 5.

1) Hammcate mporpammy pasznoxkeHus GyHKuuu f(x)= 2 B

- D
psin ®Dypee Ha wuHTEepBane (—7,+7) @ f(x)=~ Doy Z (a,cosnx+b, sinnx) ; p<100 ;

n=1

a, 2% .[ f(x)dx; a, = % I f(x)cosnxdx; b, = % I f(x)sin nxdx . IaTErpaiipl BBIYUCIATH

1o Meroxy CUMIICOHA.

2) Hanmcate mporpammy pasnokeHus (QyHKOUH [ (x):sin{%j [0 TOJIMHOMaM

13



J- f(x)dx
IN1-x?

, UHTEerpajbl BBIUMCIATH MO KBaApaTypHbIM (¢opMynam ["aycca 2-ro

YebObimeBa Ha wuHTepBane (-1,+1): f(x)zzn:aiTi(x) , n<9
i=0

J- ST (x)dx
T Nl-x?

TOPSIKA.
Pa3pgea 6.

N
1) HaiiTi 4MCIEHHO YaCTHYHYIO CyMMY psja: S, = Zn‘” . CymmupoBaHue npou3BOAMT-

n=1
Cs 00 TEX HOp, IIOKa Sl NU3MCHSICTCA. MaKCI/IMaHI)HOC N, HpI/I KOTOpOM Sl U3MCHSICT CBOC
3HAa4YCHUC, 3allOMHMHACTCA, 3aTEM HpOI/I3BOI[I/ITCSI BBIYUCIICHUC ‘IaCTI/ILIHOI\/JI CYMMLI psma B

1
obpaTHOM HampapieHun: S, = » n~* . Haiitu Takoe 0.01<a <1 ¢ marom a =0.01, aus

KoToporo R =|S2 /S, —1| JOCTUraeT CBOETO MaKCHMAaJbHOTO 3HaueHus. IIpuBecTu 3Haue-
Husa N, a, R. OObsICHUTB pe3ybTaThI.

2) Jlana xBajpaTHas MaTpula A nopsjaka m, HaTypajibHoe yucio n. Hamucars mporpam-
MYy, BEIYHCTISIONTYI0 MaTpully E+ A + Ar+. A" , rae E- equHnyHas MaTpuiia nopsjaka m.

3) Hanucate mporpaMMmy pelIEHUS CHUCTEMBl JIMHEHHBIX YPAaBHEHUN € KOMILJIEKCHOM
MaTtpuIei oobmero Buga pazmMepHoctTH N x N, N <25 ¢ mpou3BOJIBHOW MPaBOW YaCThIO
MetoaoM ["aycca.

[IporecTupoBaTe nporpaMMy Ha CUCTEME BUJA Ax = b, T1e

1 . (_1)(n+m+1) N
+1i , bj = ;ajk

2m+n m+2n
Takum 00pa3oM, pelIieHue 3TOW CUCTEMBbI H3BECTHO: x={1, ..... 1}. CpaBHUTH HEBSI3KH

nm

max |)7 —x|| KaKk (QYHKIMH pa3MEpPHOCTH CHCTeMbl N JaHHOTO BHJA U BHIBECTH B BHJIC

2<N<20
rpajpuka N =12,....25.

Paspea 7.

1) Hanmmmmre nporpammy Aj1sl HaXOKIAeHUsI Ha ocHoBe MeToaa HeiotoHa-Pagcona Bere-

CTBEHHBIX KOpHeil ypaBHeHus X' —26x° +131x° —226x+120=0 ¢ Tounoctsio &=10"
Ha uHTepBane 0 < x<20.

2) PeanuzoBaTh B BUAE MNOANPOTrpaMMBbI METOJ HAXOXAECHUS KOPHEW MHoroujaeHa 3-i
CTEIIEHU p(2)=a,z’ +a,z’ +az+a, C POM3BOJIEHBIMU KOMILJIEKCHBIMU
xo3pdunuentamu a, mo ¢opmynam Kapnano. B kauecTBe BXOJHBIX IapaMeTPOB
3a/1a10TCs 3HaYeHus Kod(QPuUMEHTOB & . B KauecTBe BHIXOIHBIX NapaMETPOB BHIIAETCS

KOMIUICKCHBII MacCUB HaWJCHHBIX KOpHEH z; —Z,. B KkadecTBe KOHTPOJS HAaWTH KOPHU

MHOI'O4JICHOB

f(@)=(z-)z=-20)z=3i) , f(@)=(z-)(z-2)z-3), f(2)=(z-1),
£(2)=(z—i)(z—=1.001i)(z=1.0001i), f(z)=(z—=1)(z=1)(z-2).

Pa3nen 9,10
1) Jlano ypasrenue y' = f(x,y) = 4sinx —2x° u vauansHoe ycnosue y(0) = —1.
Peanusyiite Berunciaenne y(x) metonom Pynre-Kyrra 4-ro mopsjka mo ¢popmMyiiam
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1
Vo =V, Ay, Ay, :g(lﬁ +3k, +3k; +k,), k,=hf(x,,y,),

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

ky=hf(x,+hy, +k —k, +k;)

B BHJIE BHEIIHEH mponeaypbl-QyHkiun. O003HauuM 3T0 penienue kak y(x) . Benuuuny
mara 4 moadepuTe IMIUPHUUYECKH UCXO U3 TPeOyeMoi TOUHOCTH.

Haiiure Bce Hymu X, Gynxmuu y(x) Ha orpeske [—2,3] ¢ Tounoctsio £ =107 ¢

nomotnbio oanporpaMmmbel DZBREN u3 6u6nuorekun IMSL (baprenneB O.B. @oprpan
s mpodeccuonanoB. Maremarndeckas 6ubimmorexa IMSL . Yacts 2, c. 87).

2) Jdano ypasaenue y' = f(x,y) =siny’ +cosx u nauanpHoe yciaosue y(0)=—1.

Peanusyiite Beruncienue y(x) meromom Pynre-Kyrra 4-ro nopsinka mo ¢popmynam
1 h k,
yn+l:yn+Ayn’Ayn:g(k1+4k3+k4)’ klzhf(xn’yn)’ k2:hf(xn+z7yn+q)ﬂ

k= hf(x, +§,yn +"72>, ky = hf(x, +h,y, +k —2k, +2k)

B BUJIe BHEMIHEH npoueaypbi-pyHKImu. O603HaYNM 3TO penieHne Kak y(X) .
Bennuuna mara 4 nondupaercs SMIUPHUECKU UCXOS U3 TpeOyeMoil TOUHOCTH.

ITo rpaduky dpyukuuu y(x) onpenenute npubIn3UTETHHO BH/I
ACHMIITOTHYECKOTO pemieHust y, (x) (B Buae aneMeHTapHON (yHKIwK) ypaBuernus (1)
npu OOJNBIINX 3HAUEHUSAX aprymenTa x > 20 . g 90 < x <100 ompenenuTe napaMmeTpsl
GyHKIHH Y, (X) , TIPUOIMKEHHO OMUCHIBAIONICH ACUMITOTHKY V(X) TPH X —> 0.
Hanucats nporpammy omnpezeneHusi napaMeTpoB aCUMITOTUKH ¢ aOCOTIOTHON
norpenHocThio & = 0.01 1 yrounuTs 511 napamerpsl. [loctpoiire rpadguk y(x),y, (x) Ha
orpeske [0,100].

4.2 ®oHA OLIECHOYHBIX CPEACTB s MPOBeIeHUs IPOMEKYTOYHOH aTTecTAlMH.

OcHoBHbIe TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS JUCIMILTUHBI IPEACTABIEHBI B Ta0IHIIE
B BHUJIE NPU3HAKOB CHOPMUPOBAHHOCTH KOMMETeHIH. TpeboBanus HOpMyTupyrOTCS MO BYM
YPOBHSIM: MOPOTOBBIM U MOBBIIIEHHBIM U B COOTBETCTBHHU CO CTPYKTYypoi, mpuHsiToii B ®I'OC
BO: 3Hatb, ymeTh, BIaACTh.

IIpuMepHBbIi HepeYeHb BONPOCOB, BLIHOCUMBbIX HA 3a4eT
CpaBHeHHe COOTBETCTBYHOIIMX 3J1eMeHTOB s13bIK0OB @opTpan u Matlab.

1. YopaBnsieMblii CHUCKOM BBO/I-BBIBO/I.

2. Tunsl BCTPOCHHBIX JaHHBIX. OnepaTopbl O0ObSIBICHUS TUIIOB.
3. JleCKpUInTOpHI JaHHBIX.

4. @aiinbl NpAMOro AOCTYIA.

5. JlecKpunTopsl yrpaBlieHUs
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6. CTaTu4ecKrue MacCUBBI.

7. ApudmeTrueckre BIpaKCHHS.

8. Jlornueckne BbIpaKeHUS U BBIPAXKEHUSI OTHOLICHUSI.

Oneparop IF. Koncrpykuuu IF.

9. DO-uuknsl. Onepatopsl EXIT u CYCLE.

10. I'onoBHas nporpamma. Baemnue nponenypsl. BHyTpeHHue npoueaypsl.

[TapameTpsl npouenyp.

11. Oneparop FORMAT. IIpeobpazoBaHue AaHHBIX.

12. Cnycky BBOIa-BEIBOA.

13. Bunsr ¢aitnoB @oprpana. DaitioBelil yka3areib.

14. Bayrpennue daiinsl. BHenane ¢ainbl.

15.®aiinsl mocinen0BaTeNbHOrO JOCTYIIA.

16. Oneparuu HaJ BHENTHUMU (haidsiaMu.

17. Metonoaorus UMIEpaTUBHOTO MPOrpaMMHUPOBAHUS.

18. MeTtomomnorus 00beKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHHSI.

19. Texnonmoruu nporpammupoBanus. Kinaccuueckne TEXHOJIOITMUECKNE IPOLECCHI.

20. TectupoBanue u oTiaaka. BBog mporpamMmbl B Ae€MCTBHE. DKCIUTyaTalusi U COMPO-
BOJKJICHUE.

OreHOUHBIE CpeNICTBA AJIsi MHBAIUOB U JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710PO-
BB BBIOMPAIOTCS C YI€TOM MX WHAWBUAYAJIBHBIX IICUXO(PHU3NIECKUX 0COOCHHOCTEH.

— MpU HEOOXOIUMOCTH MHBAIKAM U JIMIAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]10pO-
BB IIPEJIOCTABIISICTCS IOTIOJTHUTEIFHOE BPEMsI JJIS TIOATOTOBKU OTBETA;

— IIpU TPOBEJICHUH NPOLEIYPHI OLICHUBAHUS PE3yJIbTATOB 0OYyUEHHs] MHBAJINIOB M JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSMH 370POBbBS IIPEIYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHYECKHX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— MIpH HEOOXOIUMOCTH ISl 00YJaIOMINXCS ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSMH 370POBbSI
U WHBAJIMJOB MpOIeypa OLICHUBAHUS Pe3yJIbTaTOB OOyUYEHHs MO JAUCLUILUINHE MOXKET MPOBO-
JIUTHCS] B HECKOJIBKO 3TAIlOB.

[Tporenypa orneHMBaHUSI PE3yJIbTATOB OOYYEHHsS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI 10 AMCIUITIMHE MPEIYyCMAaTPUBACT MPEAOCTaBICHNEe HHPOpMAIUU B
dopmax, afanTHPOBAaHHBIX K OTPAHUYCHUSM UX 370POBbsl M BOCHPUATHS UH(OPMAIIHH:

JU7st ULl ¢ HapyIICHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JI7st UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTAaTEIILHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTa 00y-
YJAIOIINXCSL.

4.2 Metoanyeckue MaTepHuaJbl, ONpeae/silionue npoueaypbl OeHNBAHUA 3HAHU,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
¢dopmMupoBaHus KOMIIETEH NI

JUist yCTIEIIHOTO BBIMOJIHEHHSI JIAOOpaTOpHON paboThl o0ydaromemMycs ciaelyeT 03HaKo-
MHTBCS C TEOPETHYECKON YacThiO AUCIMILUIMHBI 1T0 TeMe J1a00paTOpHOIl pabOThI, H3II0KEHHON B
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aekiusx. s yrinyOaeHHOro MOHUMAaHUsl TEOPETUYECKOr0 MaTepuaia MOTyT ObITh UCIIOJIb30Ba-
HBl HICTOYHUKH, YKa3aHHBIE B CIIMCKE OCHOBHOM JIuTepatypsl [ 1-4], nonoaHurensHoi [1-3].
Kpureprem N01KHONW MOATOTOBKM CTYAECHTOB K BBIIOJHEHUIO J1a00OpPaTOPHBIX paboT sIB-

JSIFOTCSE TPUOOpETEHHBIE 3HAHUS, TTO3BOJISIOMNE 0e301MO0YHO OTBETUTH Ha BOMPOCHL, chopmy-
JMPOBAHHBIE 110 KaX10i TeMe 1abopaTOpHbIX padoT, MOJArOTOBUTH B MUCbMEHHOM BHUJIE€ OTUET O
npojieraHHoi JabopaTopHoii padote, ohopmiennsiii cornacao 'OCT..

3ayer ABJISAETCS 3aKIIOUUTENIBHBIM 3TaloM Ipouecca (GOpMUPOBAHHUS KOMIIETEHIIMU CTY-
JICHTa TPU W3YYEHUH JUCIUIUIMHBI WM €€ YaCTU U UMEET LEeNbI0 MPOBEPKY U OICHKY 3HAHUIA
CTYACHTOB O TEOPHH U NMPUMEHEHUIO MMOJYUYECHHBIX 3HaHUH, YMEHUI U HABBIKOB MPH PELICHUU
NPaKTUYECKUX 3a7a4. 3a4eThl MPOBOJATCS MO paCIHUCaHUI0, CHOPMUPOBAHHOMY YUEOHBIM OTIE-
JIOM M YTBEP)KJICHHOMY IPOPEKTOPOM IO yueOHOIl paboTe, B CPOKH, IPEAYCMOTPEHHBIE KaJeH-
JapHBIM rpadukoM ydeOHOTro mporiecca. Pacniicanue 3a4eToB JOBOIUTCS O CBEICHUS CTYJICH-
TOB HE MEHEE YeM 3a JBE HEAETH [0 Hauaua 3K3aMEHAlMOHHON cecCHU. 3aueThl NPUHUMAIOTCS
IPEeMoIaBaTeIMH, BEAYILIMMHU 3aHATHSL.

3ayeThl NPOBOJATCS B YCTHOM (popme. 3adeT MPOBOAUTCS TOIBKO MPHU MPEIbIBICHUH CTY-
JICHTOM 3auUeTHOM KHIDKKA M TIPH YCIOBMU BBINOJIHEHHUS BCEX KOHTPOJBHBIX MEPOIPUATHH,
NPEIYCMOTPEHHBIX Y4€OHBIM IIJIAHOM U pabodeil mporpaMMoil 1o m3ydaeMol JuciuriuHe. Pe-
3yJIbTaThl 3aUeTa OLEHUBAIOTCS 10 IBYXOAJUIbHOM cucTeMe («3a4eTy, «He3adeT») U 3aHOCATCS B
BEJIOMOCTh M 3a4ETHYIO KHIDKKY. B 3a4eTHYI0 KHM)KKY 3aHOCATCS TOJIBKO IOJIOKUTENIbHAS OLIEH-
Ka.

Kputepuu BbicTaB/1eHHS OLIEHOK

OrneHKa «3a4eTy:
— IIPABUJIbHBIC U ITOJIHBIE OTBETHI HA 3a4E€THBIC BOIIPOCHI, IIPABUILHOE BBIIIOJTHEHUE
3a4EeTHBIX 3a7a4;

— BBICOKHI yPOBEHBb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamMmme KOMIETEHIUH.

O1eHKa «He3a4yeT»:
— HEMPaBUJIbHBIC WJIM HEMOJIHBIE OTBETHI HA 3a4€THBIE BOTIPOCHI, HETIPABHIIBHOE
BBITIOJIHCHHUE 3a4YE€THBIX 3a/a4;
— OTKa3 OT OTBETA;
—HU3KH ypOBEHBb CHOPMUPOBAHHOCTH 3asBJICHHBIX B paboueii mporpaMme
KOMIIETECHITNH.

5. IlepeyeHb OCHOBHOI M JONIOJTHUTEJIBLHOM y4eOHOM JUTEPATypPbl, HEOOX0AMMON A1l 0CBO-
€HHS AU CHUITHHBI

5.1 OcHoBHas JUTEpaTypa:

1. Amrazun C.JI. YucneHHbIE aJTOpUTMBl KJIACCHYECKOM MaTeMaTHUeCcKOH (Gu3uKu. M.:
HMuanor-MU®HU, 2010. 240 c. [Onektponnbii  pecypc]. - Pexum  pmocryma:
http://biblioclub.ru/index.php?page=book&id=135962.

2. AprémoB U. IlporpammupoBaHye OONMBIIMX BBMUCIUTENBHBIX 33724 Ha COBPEMEHHOM
®doprpane ¢ ucnonb30BaHreM KoMmwisTopoB Intel. M.: HarmoHanmbHbI OTKPBITBI Y HUBEPCUTET
«WHTYUT», 2016. 178 C. [OnekTpoHHBIT  pecypc]. - Pexum  pocryna:
http://biblioclub.ru/index.php?page=book&id=429190.

3. baxsanos H.C., Xungkos H.I1., KobenbkoB I'.M. Uucnennsie Metoasl. M.: BMHOM.
JlabGopaTtopus 3Hanui, 2011. 636 c.

4. CunuipiH C.B. OcHOBBI pa3pabOTKH MPOrpaMMHOTO 00eCTIeueHust Ha mpumepe si3bika C.
M.: Haumonansabii OTkpbIThid YHUBEpcuTeT «MTHTYUT», 2016. 212 c. [OnekTpoHHbId pecypc]. -
Pesxxum nocryma: http://biblioclub.ru/index.php?page=book&id=429186.
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HJ’IH OCBOCHU JUCHUIIMHBI MHBAJIMJAMHA U JIMDAMU C OTrPaHUYC€HHBIMH BO3MOXXHOCTAMU
300POBbI UMCIOTCA U3AaHHW B DJICKTPOHHOM BUIC B BHCKTpOHHO-GI/IGJII/IOTe‘IHHX CHUCTCMaAXx.

5.2 JlonosiHUTeIbHAS JINTEPaTypa:

1. Hewmntorun C.A. Beenenue B nporpammupoBanue Ha Intel Cilk Plus. M.: HantmonanbsHbIi
Otkpeoiteiil Yausepcutet «MHTYUT», 2016. 148 c. [DnexTponnsiid pecypc|. — Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=429080.

2. apes, P.YO. IlporpammupoBanue Ha sizbike Cu. KpacHosipck: Cubupckuii denepanbHbIi
YHUBEPCHUTET, 2014. 08 C. [OnexkTpoHHBI  pecypc]. —  Pexum  pocryna:
http://biblioclub.ru/index.php?page=book&id=364601.

3. Xwunenko, B.II. OcnoBbl mporpammupoBanus. HosocuOupck: HI'TY, 2015. 83 c.
[OnexTpoHHSI pecypc]. - Peskxum moctyna: http:/biblioclub.ru/index.php?page=book&id=438365.

5.3. llepuoauyecKkue u3IaHus:

1. BeruucnutensHbsle TexHojorun// WMHCTUTYT BRIMUCTUTENbHBIX TexHosoruit CO PAH.
http://www.ict.nsc.ru/jct/

2. XXypHan BBIYUCIUTETHHOW MaTEMaTHKHA U MaTEeMAaTHYECKON (PU3UKH //«AKaIeMU3IaTIECHTP
«Haykay. ISSN 0044-4669. http://www.mathnet.ru/zvmmf

3. BbIUMCIUTEIbHBIC METOJbI U MPOrPAMMUPOBAHUE: HOBBIC BBIYHCIUTEIbHBIC TEXHOJIOTHH //
HayuyHo-uccnenoBarenbCKuil  BBIYMCIUTENBHBIA  IIEHTP MOCKOBCKOIO TrOCYyAapCTBEHHOTO
yauBepcureta uM. M.B. JlomonocoBa. ISSN 1726-3522. http://num-meth.srcc.msu.ru

4. KowmmbploTepHble HCCIEAOBaHUS ©  MojaenupoBaHue // WHCTUTYT KOMIBIOTEPHBIX
uccinenoanmii. ISSN 2077-6853. http://crm.ics.org.ru/journal/page/crminfo/

6. Ilepeyennb pecypcoB MHGPOPMALMOHHO-TEJITEKOMMYHUKAUMOHHOU ceTn «UHTeEp-
HET», He00XOAMMBIX /115l 0CBOCHUS THCUMILINHBI

1. ITapannensHble pacupeHus u JIAAIIEKTHI 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/fl/

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

7. MeToauveckne yKazaHus s 00y4AOIIUXCS 10 OCBOCHUIO JUCIHUNINHBI

I[To xypcy mpexycMOTpeHO HpoBeaeHNE Ta0OpaTOPHBIX 3aHATHI, HA KOTOPHIX CTYJCHTHI
OPUMEHSIOT TOJIyYeHHBbIE 3HAHMS K pPEIICHHIO KOHKPETHBIX 3aJady. YPOBEHb YCBOCHHUS
TEOPETHYECKOTO MaTepHaja IMpoBEepseTCs IOCPEACTBOM OIIPOCa IO OCHOBHBIM BOIIPOCAM TEMBI U
pe3yabTaTaM BBITOJTHEHUS Ja00paTOPHBIX 3aJaHU.

BaxneiimM 3TamoM Kypca SBISIETCS CaMOCTOSITENbHas paboTa IO JUCIHIUINHE.
[lepedens pa3ienoB Al CAMOCTOSTEIBLHOTO H3yUEHHS IPUBEJICH B paszee 2.5.

[Tonck nHpOpPMAIMK A1 OTBETOB HA BOIPOCHI JJISI CAMOCTOATEIILHONH pabOThI M BBIIOJI-
HEHMS 3a/laHUi B HEKOTOPBIX CIy4asx MpearnojaraeT He TOJIbKO M3YYeHHE OCHOBHOHM ydeOHOMU
JUTEPATYphl, HO U IPUBJICYECHHIE JONOIHUTEIFHOM JINTEPATYPHI, a TAK)KE UCIIOJIb30BAaHUE PECyp-
coB ceTu MHTEpHeT.

B ocBoeHMn mUCIMIIIMHBI MHBAJIWIAMU W JIMIAMH C OTPAaHWYCHHBIMH BO3MOKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JIONIOJTHUTETIbHOE Pa3bsiICHEHNE y4eOHOTO MaTepHaa.

WuauBuyanbHble KOHCYJNBTAIMM [0 TPEIMETY SIBIAIOTCS BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYaAIH3alUU O0OydeHUS U YCTAaHOBJICHUIO BOCITUTATEIIFHOIO KOHTAKTa
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MEXIy TMpernojaBaTelieM W OOy4aroIUMCs HWHBAIUAOM WM JIMIIOM C OTPaHWYCHHBIMH
BO3MOXHOCTSMHU 3J0POBbA.
VYyeOHast AESITEIBHOCTh MPOXOAWT B COOTBETCTBUM C TpapukoM ydeOHOTO mpolecca.

[Iporiecc camocToATENbHON pabOTHl KOHTPOJIMPYETCS BO BpeMs ayIUTOPHBIX 3aHATHH H
UH/IMBUYAJIbHBIX KOHCYNnbTanuid. CamocTosiTeNnbHas paboTa CTYJACHTOB MPOBOAMUTCSA B (Gopme
U3y4YEHUs OTAEIbHBIX TEOPETUYECKHX BOMPOCOB MO IPEJIaraeéMoi JuTepaTrype U BbIIIOJHEHUU
NPaKTUYECKUX 3a/1aHui 110 pa300paHHBIM BO BpEMsI ayIMTOPHBIX 3aHATHH IPUMEpaM.

@DOHJ| OLICHOYHBIX CPEACTB AMCLUILIMHBI COCTOUT U3 CPEACTB TEKYLIEro KOHTPOJS (CM.
CIIMCOK 33/1a4 ¥ BOIIPOCOB KOJJIOKBUYMa) U UTOIOBOM aTTECTAllMU (3a4€Ta, 3K3aMEHa).

B kauecTBE OLEHOYHBIX CpPEACTB, HCIOJB3YEMBIX MU TEKYIIEro KOHTPOJIA
yCIIEBaEMOCTH, TpEAaracTcs IMepeyeHb BOIPOCOB, KOTOPBIE MpPOpadaThiBalOTCS B IpOLECcCe
OCBOEHHUS Kypca. [laHHBIM IEpedYeHb OXBAThIBACT BCE OCHOBHBIE pa3lenbl Kypca, BKIIOYas
3HaHUS, MOJydyaeMble BO BpEMsI CaMOCTOSATENbHOM paboTel. Kpome TOro, BaKHBIM 3JI€MEHTOM
TEXHOJIOTHM SIBJISIETCS CAMOCTOSATENBHOE PEIICHHE CTyJeHTaMH M CcJada 3aJaHuil. IJTo
NOJHOCThIO HMHIUBHUAYyalbHast ¢opma oOyueHus. CTyIEHT paccKa3blBaeT CBOE pEILICHHE
IIPENoAaBaTelt0, OTBEYAET HA JOIIOJHATEIIbHBIE BOIIPOCHI.

Kputepun BbicTaB/1eHHSI OLICHOK.

3ayer BBICTABISIETCS IO  pe3yidbTaTaM  BBINOJHEHHBIX  KOHTPOJBHBIX  padoT,
WHAMBUAYAJIbHBIX 3aJJaHUi U TeKylled paboThl Ha Ja0OPaTOPHBIX M JIEKIIMOHHBIX 3aHATHSX.
OTMmeTka «3auTeHO» BBICTaBiIAeTCs mpu Oonmee, yem 60% BBIIOJHEHHOM 0OO0BEMa
WHJVBUIyAJIbHBIX 3aJJaHuH, a Takxke 60% OCBOEHUS TEOPETUUECKOTO MaTepHala.

B ocBoeHMn mUCIMIIIMHBI MHBAJIWIAMU W JIMIAMH C OTPAaHWMYCHHBIMH BO3MOKHOCTSIMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JIONIOJTHUTETIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

WuauBuayanbHble KOHCYJNBTAIMM [0 TPEIMETY SIBIAIOTCS BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIINM WHANBUAYaIH3aluU OOydEeHUS U YCTAaHOBJICHUIO BOCITUTATEIIFHOIO KOHTAKTa
MEXIy IMpernojaBaTeieM U OOy4arolMMCs HMHBAIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSL.

OreHOUHBIE Cpe/ICTBA AJIsl MHBAIUOB U JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710PO-
BB BBIOMPAIOTCS C YI€TOM MX WHAWBUAYAJIBHBIX IICUXO(PHU3NIECKUX 0COOCHHOCTEH.

— [pU HEOOXOIMMOCTH MHBAIKIAM U JIMIIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
BB IPEJIOCTABIISIETCS TOTIOTHUTEIIFHOE BPEMsI ISl ITOJITOTOBKHM OTBETA HA SK3aMEHE;

— IIpU TPOBEJICHUH NPOLEIYPHI OLICHUBAHUS PE3yIbTATOB 0OYyUEHHs] MHBAJINIOB M JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSMH 30POBbBS ITPEIYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHYECKHUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHUIYATbHBIMH OCOOCHHOCTSIMU;

— NIpH HEOOXOIUMOCTH ISl 00YJaIOMINXCS ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSMH 370POBbSI
U WHBAJIMJOB MpOIeypa OLIEHUBAHUS Pe3yJbTaTOB OOyUEHHs MO JAUCLUILUINHE MOXET MPOBO-
JIUTHCS] B HECKOJIBKO JTAIlOB.

[Iponienypa oneHMBaHUSI PE3yJIbTATOB OOYYEHHsS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI 10 AMCIUITIMHE MPEIYyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOpMAuU B
dopmax, amanTHPOBaHHBIX K OTPAHUYCHUSM UX 370POBbsl M BOCHPUATHS UH(OPMAIIHH:

JI7st UL ¢ HapyIICHUSIMH 3PCHUS:

— B [1€4aTHON (hopMe YBEIMUYEHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.
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JIIst I ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIILHOTO arapara:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa
oOydJaronuxcs.

7. MartepuajibHO-TEXHHYECKOe o0ecrevyeHue Mo M CHUIIUHE

MarepuanbHO-TeXHHYECKOe 00ecreuyeHNe JUCIUTLUINHBI U

No Bua pador
OCHAIIIEHHOCTh
1. JlaGoparopHble KoMmmnbroTepHslii Kilacc, yKOMIUIEKTOBAaHHBIM KOMIBIOTEpAMHU C
3aHATHUS JUIEH3UOHHBIM MPOTrpaMMHBIM obOecreueHneM, HeoOX0auMOoin
MeOenbio (H0CKa, CTOMBI, CTYIIbS).
(aymutopuu: 101, 102, 106, 106a, 105/1, 107(2), 107(3), 107(5),
A301). JluueHsnoHHoe mporpamMmHoe oOecnedenue: Matlab 5,
Microsoft Visual Studio ¢ ycraHOBIEHHBIM KOMIUISATOPOM SI3BIKA
Fortran
2. Texkymui Aynutopusa I8 CEeMUHAPCKUX 3aHSITUM, TEKYIIEro KOHTPOJS M
KOHTPOITb, IPOMEXKYTOYHOM aTTecTaliy, YKOMIUIEKTOBAHHAs HEOOXOIUMO
MIPOMEXKYTOUHAS MeOenbio (IocKa, CTOJNBI, CTynbs) (aymutopum: 129, 131, 133,
aTTecTanus A305, A307, 147, 148, 149, 150, 100C, A3016, A512),

KOMITbIOTEPAMHU C JIUIIEH3UOHHBIM IPOrPAMMHBIM O0eCriedeHUEM U
BbIxogoM B wuHTepHer (106, 106a, A301). JluuneHnsuonHoe
nporpammHoe oOecrieueHue: Matlab, Microsoft Visual Studio c
YCTaHOBJICHHBIM KOMITHIIATOPOM si3bIKa Fortran

3. CamocrosgrenpHas | KaOuner I CaMOCTOSITEIILHOU paboTHI, OCHAIIIEHHBIN
pabora KOMIBIOTEPHOU TEXHUKOW C BO3MOKHOCTBIO MOIKITIOYCHHUS K CETH
«MHTEpHETY, IPOrpaMMOi IKPaHHOTO YBEITHWYEHUs, 00eCTIeueHHbII
JOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpelry yHHUBEpPCUTETa, HEOOXOoauMoW MeOenblo (J0CKa, CTOJIbI,
CTYJIb).

(Aymuropust 102a, ynTanbpHBIN 3a11).

KommneiorepHas nmoiepxkka yueOHoro nporecca no Hampasienuto 01.03.02 INpuknagnas
MareMaTuka U “H(pOpMaTHKa 00ECIICUMBACTCS MO BCEM TUCHUIUIMHAM. DaKylIbTeT KOMIBIOTEp-
HBIX TEXHOJIOTUW M MPUKIAJHON MaTeMaTHUKH, OCHAIICH KOMITbIOTEPHBIMU KJIaCCaMH, YCTaHOBJIE-
Ha JIOKaJIbHAsl CeTh, BCE KOMIBIOTEPHI (haKyabTeTa MOAKIOUEHb K cetu MuTtepHer. CTyneHTam
JOCTYIHBI coBpeMeHHbIe [I9BM, coBpeMeHHOe JTMIIEH3UOHHOE MTPOrPaMMHOE 00eCTIeUeHUE.

CTyneHThI ¥ MPEenoJaBaTeNy By3a UMEIOT OCTOSIHHBINA TOCTYI K AJIEKTPOHHOMY KaTajlory
y4e0HOM, METOTNICCKON, HAyYHOU JIUTEpaType, MePUOTNICCKUM H3IAHHUSIM U apXUBY CTATEH.
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