denepanbHOE rocyiapcTBeHHOE Or0KeTHOEe 00pa30BaTEIbHOE YUPEKICHUE BBICILETO
npogeccruoHanbHOro oopa3oBaHus
MockoBckuit rocynapcTseHHbli yHusepcurer umenn M.B. Jlomonocosa
¢umman MI'Y B r. CeBactonosne
(akyJIbTET €CTECTBEHHBIX HAYK

\-lwm,mm U reousuku
TBEPH(NEHO

o
Ba 20 -20 _YaeSrnd rogx
Merogmaccruns coneron Oursang

Iporoxon Ne /7 or o .;.‘Z‘Z. s X 20 ,éér »»»» i
Baxecravers g ——. Iiﬂpem’ov
- —, ) -|®unmana , €BacTOIOJE
Sasexyionjuit xadérposk /’;/.<//.// FF fiie 2 2T 0.A. [Inbipko
”’*“b* «_» / "" A 20 £
PABOYAS TPOTPAMMA ZIHCHHHJIHHBI (MO)IYJIH)
HaumeHnoBaHue AHCHHNIMHbBI (Mpzlyml).

YTBEPK/IAIO

I[IpakTHKYM N0 KOMNbIOTEPHBIM TEXHOJIOI HAM

KOO U HAUMEHOBAHUE OUCYUNIUHBL (MOOY/IS)

YpoBeHb Bbiciero o0pasoBanus:
cheyuaiumem

Hanpasienue noaroroBKu:

03.05.02 ®ynaameHTabHAS M NPUKJIagHas PUIHKA

(KOO u Hazeanue HaANPAaBIEeHUsY CReYUANTbHOCIU)

Hanpasaennocts (npoguan) OIOII:

o0 M

(ecau oucyuniuna (MOOYIb) OMHOCUMCSL K 6APUAMUGHOT YACMU NPOZPAMMbI)

®opma obyueHus:
OouHasi
OUHAS, OYHO-3A0YNAA

PabGouast mporpaMmMa paccMOTpeHa Pa6ouas mporpamma o00peHa
Ha 3acenaHuu Kadeapsl Gpusuku U reohusuku MeToaHYECKUM COBETOM
npoTokoa Ne4 ot «21» urons 2023 . Oumana MI'Y B r. CeBacronone

3aBeWuuiy¢enpoﬁ HpOT(w «28» mrons 2023 1.
pzrr (K.B. Tokasees) 77— (JLM. Temnosa)

/ / /" (monuce) (TIO/IHCE)

CesacromnoJs, 2023



PaGowas mnporpaMma AMCHUIIMHBI (MOIys) pa3paboTaHa B COOTBETCTBUM C  CaMOCTOSITEIBHO
ycraHoBiaeHHbIM MI'Y oOpasoBatenbHbiM  ctanzaproM (OC MIY) s peann3yeMblX OCHOBHBIX
npodeccuoHaNbHBIX 00pa30BaTeIbHBIX MpOrpaMM BbIcIIero oOpaszoBanus 1o crneuuansHoctn 03.05.02
«DyHIaMeHTalIbHAS U IPUKJIaAHAs (pr3nuKay, yrBepKIeHHBIM npukazoM MI'Y ot 29 nexabps 2018 roma Ne
1780 (B penakiuu npukaza MI'Y ot 10 urons 2021 roga Ne 609, ot 7 oktsi0pst 2021 roma Ne 1048, ot 21
nekabps 2021 roma Ne 1404), npukazamu 06 yreepxaeHun usmenenuii B OC MI'Y ot 29 mas 2023 roxa
Ne700, ot 29 masg 2023 rogaNe 702, ot 29 mas 2023 roga Ne 703

I'ox (roner) mpuema Ha oOyuenue: ¢ 2020

Kypc — 2
cemecmpol — 3, 4
3auemuvix eounuy — 4
axaoemuyeckux yacos — 70, 6 m.u.
AeKYUll — Hem

npakmuydeckux sanusamuti — 70 uacos

Dopma npomes’cymoyHol ammecmayuu.

3auemsl 8 3 u 4 cemecmpax



1. Mecro mucumumiuabl (MoayJsi) B crpykrype OIIOII BO.

Kypc «IIpakTukym no KOMIBIOTEPHBIM TEXHOJOTUSAM» BXOIUT B Oa3oByto yacte OIl Hampasie-
Hus «DyHAaMeHTanbHast U npukiIagHas Gusukay (Moayns MHpopMaTuka u BBIYUCIUTENbHAS (QU3UKA).

OcBoeHne Kypca JOJDKHO TIIPEAIIECTBOBATh IPOXOXKACHUIO CTyAE€HTaMu Kypca «OCHOBBI
MaTeMaTHYeCKOro MOJAeNUpoBaHus». C 3TUM OJIOKOM JUCHMILIMH 10 MH(OPMALUOHHBIM TEXHOJOTHSIM
CONpsDKEH TaKke Kypc «UHUCIIeHHbIE METOAbI B COBPEMEHHOU (PU3UKE)

JUJ1 yCHEeIHOro 0CBOSHUSI IMCHUIUIMHBI CTYJAEHT AOJDKEH 00J1afjaTh 3HAHUSMU 110 PSly pa3/ieioB
BBICIIIEH MAaTEMAaTUKH U 00IIeH GU3UKH.

2. BxoaHblie TpeOoOBaHMsI AJI51 OCBOEHHS TUCUMILVIMHBI (MOYJIs1), IPeIBaApUTEIbHbIE YCI0BUS
(ecs1u ecThb).

YcnemHoe ocBoeHNE TUCHUIUTMH Moayiiel «O0mas ¢pusnuka» u «PyHaaMeHTaabHas U
IMpUKJIagHasA MaTCMAaTHUKa».

3. Pe3yabTarhl 00y4YyeHHS] MO IHCHUIUIAHE (MOIYJI0), COOTHECEHHbIe ¢ TpedyeMbIMHU
KOMIIETEHIIMSIMUA BBINIYCKHUKOB.

[Tnanupyemsble pe3ynbTaThl 00ydeHHs 10 AUCUUIIIIMHE (MOJYIIIO):
3HaTh:
e Ocnosnble THMHBI AaHHBIX MatlLab: double, char, struct, cell. 3uath ocHOBHBIC TIpHEMBI PabOTHI C YHC-
JIOBBIMH MacCCHBAMH, ¥ CO BCEMH YKa3aHHBIMHU THIIAMH JTAaHHBIX.
e ['paduueckue cpencrsa MatLab: nBymepHbIe U TpeXMepHbIE TpadUKU, OCHOBHBIE AIEMEHTHI rpaduye-
ckoro uHTepdeiica moap30BaTesl.
e CrpyKTypy H npuéMbl Hanucanuss M-QyHKIHUN U pean3alii CaMOCTOSITEIBHO pa3padaThiBaeMBIX
ANTOPUTMOB M (PYHKITUH I co3/1aHusl rpadudecKoro nHTepdeiica moipb30BaTess

VMmeTs:

e [IpaBunbHO (OPMYIUPOBATH 3a/1a4u JJIs1 IPOBEICHUS YUCICHHBIX PACYETOB, UCXOJsI U3 3HAHHUMA B 00-
JacTu (PU3UKH U MaTEMATHKH, TIOJyYEHHBIX B MPOIECCE U3YUCHHUSI COOTBETCTBYIONIUX JTUCIIMILINH.

e lcronp30BaTh BRIYMCIIMTENIbHBIE BO3MOXKHOCTH Matlab B pemieHnn JUHEHHBIX U HEJIMHEHHBIX alreo-
pandeCcKuX ypaBHEHHUH, U CHCTEM YPaBHEHHH, BEIYMCICHUH OINPEACIEHHBIX HHTETPAJIOB, PEIICHUN CH-
CTeM OOBIKHOBEHHBIX AU epeHIInalIbHbIX YPaBHEHUN.

e licnonw3oBath rpaduyeckue cpeacrsa Matlab: ctpouTh nBymMepHbIe U TpexMepHbIe Ipaduku, co3na-
BaTh aHUMAI[UOHHBIE U300paKEHUS, IMUTUPYIOLTUE TIOBEICHUE MOATMPYEMBIX CHCTEM.

e VYMeTh co37aBaTh YAOOHBIN MOJIB30BATENIbCKUIM UHTEp(EC A IeMOHCTPALMU PE3YJIbTaTOB MOIEIIN-
pOBaHUS.

Bnaners:
e HabGopoM OocHOBHBIX BCTpOoeHHBIX (yHKIIMN MatLab mis paGoThl ¢ JaHHBIMU ATHX TUIOB. 3HATh, KaK
paboTaTh B MHTEPAKTUBHOM PEXHME C UCTIOIB30BaHUEM KOMAH/IHOTO OKHA U (ailioB-ClIeHAPHEB.

HMmets onbIT:
e lcmosib3oBanus BeTpoeHHbIX QyHKIMi MatLab B pabGoTte ¢ maHHbBIMU; pabOTHI B MHTEPAKTUBHOM pe-

KHUME C UCIIOJIb30BAHUECM KOMAaHJHOT'O OKHA 1 (baﬁHOB-CHCHapHCB.

4. ®opmar 00y4eHHs — KOHTaKTHBIM.



5. O0bemM aucHUIIMHBI (MOAYJIs1) cocTaBiseT 4 3. €., B ToM yucie 70 akaJeMU4YecKUX 4acos,
OTBEJICHHBIX HAa KOHTAKTHYIO paboTy 0Oydarmuxcs ¢ MpernojaBareieM (ayauTopHash Harpyska), 74
aKaJeMHYECKUX Yaca Ha CaMOCTOSITENbHYIO pab0oTy 00yJarOIuXCsl.

6. Conep:xkaHue MUCHUIVIMHBI (MOAYJis1), CTPYKTYPMPOBaHHOe MO TeMaMm (pa3aeinam) c
yKa3aHueM OTBEJEeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKHUX YaCOB 1 BH/IbI YUeOHBIX 3aHATHIA.

6.1. Crpykrypa AucHUIIMHBI (MOayJsi) mo TemaM (pa3jeiaM) C YyKa3aHHMeM

OTBCACHHOI'0 HA HUX KOJIHYECTBA AKAACMHUYCCKUX YaCOB U BH/IbI y‘leﬁHbIX 3aHSATHIL.

HaumenoBanue HoMuHabHbIE TPY103aTPaThl 00y4aK0IIErocst
pasnesioB u TeM | KontakTHas padora CamocTosiTe/bHAsA o g
AUCHMILINHBI (pa6ora BO pabora o0yualomierocsi, S 5
(monayis), B3aMMO/IeHCTBUH € aKajieMHyecKue g =
npenoaaBaTejieM) qacel = Z = ’cs?
dopma Bujabl KOHTAKTHOM % : § =
NMPOMEKYTOYHOM padoThl, = T
aTTeCTAIMH 10 | aKaJeMUuYecKHe Yachl E E 3 5
JMCHMILINHE o ° = < % %
(MonyJio) = 5 = § = = >
=S E% = 2% S z
" O E R o E 5 g-
SEE| EEE E 3
o Q_M) o =
= 3
WNutepaktuBHas pabora u mporpammupoBanne B Matlab (3 cemectp)
Brenenue B - Jlabopatop | 3 Otyer mo 1ad.
cucremy Matlab. HBIE pab.
paboTsl, 3
OcHoBEBI paboOTHI C | - JlaGopatop | 3 Otyer mo 1ad.
MaTpHUIAMH. HBIC pao.
paboTsl, 4
I'paduxa B - JlaGopatop | 3 Otyer mo 1ad.
Matlab. HbIE pab.
paboThI, 4
Pa6ota ¢ maTpu- - Jlaboparop | 3 OTuer no n1ab.
[[aMH M MacCHBa- HBIC pao.
MU. YTpaBicHHue paboTtsl, 4
MOTOKOM KOMaH]I.
pyrue cTpykTy- | - Jlaboparop | 3 Otuer mo n1ab.
pbl AaHHBIX. Tek- HBIE pao.
CTOBBIE CTPOKH. paboTsl, 4
IIporpammupoBa- | - JlaGopatop |3 Ortuer 1o nad.
Hue B Matlab. HBIE pao.
paboThl, 3
Komanpge! BBOga- | - JlaGoparop |3 Ortuer 1o nad.
BBIBOJIA. HBIE paod.
paboTsl, 4
JeckpunropHas - Jlaboparop | 3 Otuer 1o n1ab.
rpaguka. HBIE pao.
paboTsl, 4




Wutepnonsuus u | - JlaGoparop |3 Ortuer 1o nad.
anmpOKCUMAITHS HBIC pao.
AHHBIX. paboTsr, 4
YucneHHoe uHTE- | - JlaGoparop |3 Ortuer 1o nad.
IpUpOBaHHUE. HBIC pao.
paboTsl, 3
YucnenHoe - JlaGoparop |3 Otuer 1o n1a0.
maddepenunpona HBIE pao.
HUE. paboTsl, 4
OOBIKHOBEHHBIC
maddepeHnnanbH

bIC ypaBHeHI/Iﬂ.
3agauga Komru.

YucineHHoe MOIEIN

poBanue B Matlab (4 cemectp)

MopnenupoBanue | - JlaGoparop | 4 Otuer 1o n1ab.
3a7a4 MEXaHUKU. HEIE pao.
JIBm>keHue Tena, paboTsl, 4

OpOIIIEHHOTO TIOT

YIIIOM K TOPHU30H-

Ty, C Y4ETOM CHUJIBI

COIIPOTHBIICHUSL.

JIBukeHue mnpy- - JlaGoparop | 4 Otuer no n1ab.
KUHHOT'O MasTHH- HBIC pao.

Ka C 3aTyXaHUEM. paboTsl, 4

[Tanenue Tena B - Jlabopatop | 4 Otyer mo a0.
BSI3KOM cpejie C HbIE pao.

y4€TOM CHITbI Ap- paboTsl, 4

XUMeJa.

Marematuueckuii | - Jlabopatop | 3 Otyer mo a0.
MasTHUK: HEJH- HBIE pao.

HelHas 3amaya. paboTsl, 3

JIBW>KEeHHE YacTHI] | - JlaGopatop | 3 Otyer mo 1a0.
B LIEHTPAJILHOM HBIE pao.

ToJie. paboTsl, 3

[IpssiMmoe umura- - Jlaboparop | 4 OTuer mo n1ab.
LIMOHHOE MO/ICIH- HBIE pao.

poBanue. [lepko- paboTsl, 4

nsnus (3a1a4a o

MIPOTEKAHUH).

Mopenu Moneky- | - JlaGoparop | 4 Otuer mo n1ab.
JSpHOH (PU3HKH. HBIE pao.
OnHoMepHblIe paboTsl, 4

cllyqaiiHble OIyk-

JTAHUSL.

BbpoyHoBckoe - Jlaboparop | 3 Otuer 1o n1ab.
nskenue. Jud- HBIE pao.

by3us.

Hpyrue Buasl
CaMOCTOSITEIILHOU

paboTsI (mpu
HAJINYUN):

paboTsl, 3




Harpumep,
KypcoBast paboTa,
TBOpYECKast
pabota (3cce)

- 70 62 132
[TpomexyTounas 12 12
aTTecTarus
(3auem(vt) u (unu)
9K3ameH(bl))
Hroro 144

6.2. Conep:xanue pa3eyoB (TeM) TMCHUILIMHBI.

No /11

‘ HaumenoBanue pa3nenoB (Tem) AMCIUILIMHBI ‘ ConepxaHue pa3ziesioB (TeM) AUCHUIIINH

CeMuHapbl

1.

Tema 1.
MatLab.

O030p cpeabl cHCTEMBbI

Wurepdeiic nakera MatLab. OcHoBHBIE
okHa. [lonstue pabodero mMpPoCTpaHCTBA
Oneparuin  Haj  JUCKOBBIMH  (haiiimamu.
Hacrpoiika mapameTpoB Cpebl.

OCHOBHBIE TIPHEMBI HWHTEPAKTUBHOTO
pexxuma padoTsl. [IpocTeiime BeIYUCICHUS
B MatLab.

Tuner nanaeix B MatLab. Tlepemennsie.
Uucna. Oneparopel. DyHkiuu. BeipaxxeHus.

Tema 2. OcHOBBI

MaTpULIIAMHU.

padorel ¢

BBoa Marpuil, uX reHepHUpOBaHUE W 3a-
rpy3Ka u3 BHENTHUX (paitioB. M-daiissl.

Onepaniui  CyMMHUPOBAHHUSL DJIEMEHTOB,
TPAaHCTIOHUPOBAHUS M JTUAarOHAIM3AI[UN MaT-
punbl. Uaaekcel. [TogMatpuiibl 1 KCHOJIB30-
BaHHE OllepaTopa JBOCTOUHSI.

OOpenuHenne. YajleHue
CTOJIOIOB.

CTPOK |

Tema 3. I'pa¢puxa B MATLAB.

I'paduueckre Bo3MokHOCTH MatLab.
JIBymepHass u TpexMmepHas rpaduka, IMO-
CTpOEHHUE BEKTOPHBIX Mosiel. Busyanuzamms
GbyHKIMI TBYX IEPEMEHHBIX.

VYmpasnenue rpadpudeckum okHOM. Ok-
Ha u300paxkenuid. J[oOGaBiieHWE KPHUBBIX Ha
cymectByromuii  rpaduk. [oarpaduxmu.
MHMMBIE 1 KOMIUIEKCHBIE JIAHHBIE. YTIPaBJICHHE OCS-
mu. OdopmrieHre pUCYHKOB.

N306paxxenus. Ilewatb, coxpaHeHue u
HKCIOPT IpauKOB.

Tema 4. PaGora ¢ marpunamMm u
MAacCHBaMHM. YnpasJiienue MOTOKOM
KOMaAaH/I.

Jluneiinas anrebpa. Maccusbl. Onepa-
LUA OTHOUICHUS, JIOTUYECKHUE OIlepalui.
OyHKIMY, BO3BpaLIaOUe 3HAYECHUS JIOTH-
4eCKOro Tuna. JIorndeckas MHIEKCaLys.

Omneparops! if, switch u case, for, while,
break u continue.

Tema S. JIpyrue CTpyKTypbl JAaHHBIX,
CTPOKOBBIE IIEpPeMEHHbIE.

MHoromepHble MaccuBbl. MaccuBbl sde-
ek. Ctpykrypbl. CUMBOJIBI M TEKCT.




Tun manusix char. ASCII koabl CUMBO-
710B. OCHOBHBIE MTPHEMBI PAOOTHI CO CTPOKO-
BBIMH TepeMeHHbIMU. DYHKIIUN 00paboTKU
ctpok. IlepeBoa CTPOKOBBIX MEPEMEHHBIX B
nepemenHbie Tuna double u oGpartHo. BhI-
YHCIJICHHE CTPOKOBHIX NEPEMEHHBIX.

Tema 6.
MatLab.

IIporpamMupoBanue B

Hanucanue cnenapueB. Cunrakcuc M-
¢bynkuii. Otnrune GyHKIUN OT CLIEHApHUEB.
JlokanbHple W T1100ajbHBIE TIEPEMEHHBIE.
Hanmcanne QyHKIMii ¢ MepeMEHHBIM 4YHC-
JIOM BXOJIHBIX Y BBIXOJIHBIX apI'yMEHTOB.

KomanaHo-¢yHKMOHaIbHAs JIBOM-
cTBeHHOCTh. DyHkius eval. OyHKIUU OT

(GyHKIMIH.

Tema 7. Komananl BBoJAa-BbIBO/1A.

[Tapamerpsl komann load u save. ®op-
MAaTHBIC OII€pallii BBOJAa-BbIBO/JIA. KOMaH)II)I
Juis paboThI CO CTaHJAPTHBIMU (halimamu.

Tema 8. [leckpunropHas rpaguka.

CpencrtBa co3maHusl 3JIEMEHTOB Tpadu-
yeckoro uHTepdeiica noms3osatens (GUI).
I'padmyeckre 0ObeKTHI. YNpaBieHUE 00BEK-
tamu. OyHkumm co3nanus 00bekToB. CBOM-
CTBa OOBEKTA.

AHumManus.

Tema 0. HNuTepnoasiuus ]|
annpoKcuManus J1aHHbIX.

Nurepnossiius. MHTEpnonsinus Ha pas-
HOMEPHOW M ONTUMAJILHON (COOTBETCTBYIO-
et hpopmyne Yebwimena) cetke. Kycouno-
noJmHoMuanbHbie  QyHkiuu.  Kycouno-
MOJIMHOMHAJIbHAS WHTEPIOSAIHSI. DPMHUTOB
Kyomueckuii wHTepnodsHT. CrutaiitHel. Me-
TOJi HAUMEHBIINX KBAJPATOB.

10.

Tema 10.
HHTErpUPOBaHHUeE.

Yucaennoe

Cranpaptaeie  ¢yHKiun MatLab  as
BBIYUCIICHHUS OTNPECIIEHHBIX HWHTETPAJIOB:
cumsum, trapz, cumtrapz, quad, quadl.

Meron Tpaneuuit u Meron CuMIICOHA.
[Ipumenenne wmerona Mourte-Kapino ais
YUCJICHHOTO HMHTETPUPOBAHUSI.

Brluucienne HeCOOCTBEHHBIX HHTETpa-
a0B. Meron @DuioHa HMHTETPUPOBAHUS
OBICTPO OCHUIUTHPYIOMUX (PYHKIIHH.

11.

Tema 11. Yucnennoe
auddepenuupoBanne. OOBIKHOBEHHBIE
aup¢pepeHnuaIbLHbIC YpABHEHH.

[Ipumenenne Gopmyn 4UCIEHHOTO AUQ-
(bepeHIMpOBaHUs PA3HOrO MOpsAAKAa TOYHO-
ctu B MatLab. Crioco0b! criaxxuBaHus Mpo-
U3BOJIHBIX, BEIYUCIEHHBIX 110 3alIyMJICHHBIM
JTAaHHBIM.

Pemenne 3amaun Komm g cucrem
OOBIKHOBEHHBIX TU(PepeHINaTbHbIX YpaB-
nenuit (OAY) B MatLab: mpuBeaenue mpo-
U3BOJIBHBIX YPaBHEHUH M MX CHCTEM K CH-
CTeMe YpaBHEHHUH NEpBOTO MOpAIKa, Ipo-
rpaMMHUpPOBaHME MPaBON YacTH MOJTYYEHHOU
CHCTEMBI, BBI30B CTAHJAPTHOIO peEIIATes,




3aJjaHue WHTEpBajla MHTCIPUPOBAHUS U
Ha4YaJIbHBIX AJAaHHBIX, IICpClada MMapaMETpOB
3aJ1auyl penraTesio, HacCTpOHKa ero OnIui.

JlaboparopHbie pabOThI

1.

JlaGoparopHas padora Nel.

['enepupoBaHue  3aJaHHBIX  MaTpHI.
['paduka:___aBTomMaTHyecKoe 4YepeloBaHHE
[[BETOB BBIBOJMMBIX JMHUI. Pabora ¢
rucrorpamMMmamu. M3o0pakeHue (yHKIHH.
[TocTpoeHre NPOCTPAHCTBEHHON CIUPAIIH.
ITocTpoeHne H30IMHUN.

JlaGoparopHas padora Ne2.

['paduueckuit croco0 peLeHus
YpaBHEHUM.

JlaGopartopuas padora Ne3.

[Momuaomer B MatLab: ¢ynkuuum conv,
deconv, residue, poly, polyval, polyder,
roots.

JIaGopaTopHast padora Ned.

CucreMbl JMHEMHBIX anreOpanuyecKux
ypaBHeHMH.  Yucino  0OyclIOBIEHHOCTH
CUCTEMBI.

JlaGopaTopuas padora Neb.

WHuTepnosiuys byHKIIIN Pynre
MIOJIMHOMAMM  PAa3HOM CTENEHM Ha [JBYX
THMAX CETKU: PABHOMEPHOW M CETKH IIO
YeOpimeBy. CpaBHEHHE PE3yIbTATOB.

JlaGopartopnas padora Neb.

AHHpOKCI/IMaIH/Iﬂ 3KCHepI/IMeHTaJIBHBIX
JAHHBIX METOJIOM HAaUMEHBIITUX KBAIPaTOB C
MpUMEHEHUEM JUHEAPHU3YIOIINX
3aBHCHUMOCTE.

JlaGopaTopHast pabora Ne7.

Padora ¢  o¢yukmmeir  diff  gua
BBIYMCIICHUS MEPBBIX MTPOU3BOIHBIX.
Bbeluucnenne BTOpPBIX MPOU3BOJHBIX IO
dbopMyne BTOPOro TMOpsiAKA TOYHOCTH.
[Tpuém CTJIaKUBAHUSA 3alTyMJIEHHBIX
JTAHHBIX nepen YUCJIEHHBIM
muddepeHmpoBanremM

JlaGopaTopHast pabora Ne8.

Pemrenne 3aladuyd O JABMIXKCHHH IIPYIKHUH-
HOro MasjaTHHKa II10 l"OpHSOHT&J'ILHOfI 10~
BCPXHOCTH C y‘IéTOM CyXOTro TpCHUA.

JlabopaTopHast padora Ne9.

Beruucnenue UHTETPajoB c
OCOOEHHOCTSIMU:  IIE€pPEMEHHBI  Ipenen
UHTETPUPOBAHUS, HECOOCTBEHHbIE
UHTErpajbl,  HMHTErpajikl  OT  OBICTPO
OCHMJUTUPYIOMUX (QYHKIMHA.

10.

JlabopaTopHas padora Nell.

Meron  Monte-Kapno B 3amagax
YHUCJIICHHOTO MHTETPUPOBAHUS.

11.

KoHTtpoapHas pa60Ta.

Pemenne cucrem augdepeHuanbHbIX
ypaBHeHMH B 3a7aue Komm.

7. ®ona oueHouHbix cpeacrs (POC) pas

AUCHHUILINHE (MOIYJIIO).

OLICHMBAHHUS Pe3yJbTATOB OOy4YeHHSI II0




7.1. TunoBble KOHTPOJIbHBIC 3aJaHHSl WJIM HHbIe MaTepHa/bl VI IPOBeJACHUs!
TEKYILIEero KOHTPOJIA yCIeBAeMOCTH.
CucrteMa KOHTPOJIS 3HAHUHM BKIIIOYAET TEKYUIMH KOHTPOJIb — 3aIIUTY JIAOOPATOPHBIX pabOThl — U

IIPOMEXYTOUHBI KOHTPOJb — 3a4€Thl B KOHLE 3-TO ceMmecTpa U B KoHue 4-ro cemectpa. K 3auéry
JOIYCKAIOTCS CTYICHTHI, YCIEITHO OTYUTABIIHNECS 10 TEMAaTUYECKUM J1a00PaTOPHBIM paboTaM U 3ajadam.
Jnst mosmydenus 3a4€ra B 3-M cemecTpe TpeOyercsi JaTh MMChbMEHHBIN OTBET Ha BOIIPOC MO OJHOHN U3 TeM

Kypca,

pEeINTh Ha KOMIIbIOTEPE HEOOJIBIIYIO 3a7ady [0 MPOrpaMMHUPOBAHUIO U OTBETUTh HA BONPOCHI

npenogaBatessi. B 4-m cemecTpe 3a4€T MOJy4yaroT CTYACHTHI, NMPEJOCTABUBIINE OTUYET O BBHIMOJHEHUU
BBEIOPAHHOTO B Hayaje ceMecTpa JadopaTOPHOTO MHIMBHUIYaIbHOTO 3aJaHUs M YCICHIHO 3aIIWIIAIONIIe

€ro.

o

o

10.
11.
12.
13.
14.

15.
16.

17.

Bomnpocsr k 3auéty (3-if cemectp).

BBox matpui. Oniepaniuu CyMMUPOBAHHSI SJIEMEHTOB, TPAHCTIOHUPOBAHUS U JHATOHATIA3AIHH
Matpuiibl. Maaexcer. [TogmaTpuilsl ¥ UCMOIb30BaHUE OTIEPATOPA IBOCTOUHS.

[lepemenHsble, uncina, onepaTopsl, QyHKIMH, BbIpaxeHUs. OCHOBHbIE (PYHKIIMH JIMHEHHOMN anreo-
pBI.

I'enepupoBanue marpuil. 3arpy3ka Marpuil. M-daiinsl. O0beAMHEHUE MATPHIL. Y JaJICHUE CTPOK U
CTOJIOLIOB.

Boa-BeiBor B MATLAB. Komansr save u load. Omnepariuu Haa 1uckoBbIME (aiimamu. Popmat-
HBIE OTIepalliy BBOIa-BhIBOa. KOMaH b1 /ist pabOTHI CO CTaHAAPTHBIMU (aiIaMu.

Coznanme rpaduka. OxHa nzoopaxkennid. [lob6aBieHne KpuBbIX Ha cymecTByomui rpaduk. [Toa-
rpaduku. Ynpasnenue ocamu. OdopmieHre pucyHkoB. Buzyanuzanus GyHKIui I1ByX epemMeH-
HbIX. [ledaTs, cOXpaHeHUe U SKCIIOPT IpaHUKOB.

VYnpasienue notokom komaua. Omneparopsl if, switch u case, for, while, break u continue.
Pabota ¢ maTpuiiamu 1 maccuBamu. MaccuBbl. Jlorndyeckue onepanuu. OyHKITMH, BO3BpaIlar-
1[1e 3HaueHus JOruueckoro Tuma. Jloruueckas WHACKCALIMS.

MuoromMepHbie MaccuBbl. CUMBOJIBI M TEKCT. MaccuBbl siueek. CTPYKTYpHI.

Cuenapun. @ynkiuu. ['mobanbuabie iepemenHbie. KomanaHo -GyHKIIMOHAIBHAS JBOWMCTBEHHOCTD.
Oyuxius eval. yHKIur 0T QYHKIHIA.

I'paduueckue oO6bekThl. YpaBieHue oobekramMu. OyHKIMN co31aHust 00beKTOB. CBOMCTBA 00B-
exta. ['paduueckuii [Tonp3zoBarensckuii Matepdeiic (GUI). Anumanmsi.

NuTtepnonsuus. Kycouno-nonunomuanbubie GyHknu. KycouHo-nonrMHoMuanbHas HHTEPIOs-
1Us. DPMHUTOB KyOW4eCKUid HHTEePNOJISIHT. CIUTaifHBbl.

Meto HauMeHbIIUX KBaapaToB. [I[pumeneHne pa3Hpix crioco60B BblpaBHUBaHUA JaHHBIX B MHK.
Pemenne HenmuHeHHbIX ypaBHeHUH U cucteM ypaBHeHuil B MATLAB.

Yucnennoe muddepennupoBanue. duddepeninanpapie ypaBHeHUs. Pemenne cucrem
oObIkHOBEeHHBIX MU depenunansubix ypasHenuit (OY) 8 MATLAB.

UucneHHoe UHTErpupoBaHre. MeToAbl NPSAMOYTOJILHUKOB, Tpanenuii 1 CUMIICOHA.

O6mas cxema metona Mounre-Kapio. [Ipumenenune merona Monte-Kapino ans uncineHHO-

T'0 UHTETPUPOBAHUSL.

JlaTuuk nceBaocny4aitHbIx yncen. ['enepaius paBHoMepHO U HOpM. Pacnipen-bix nceBao-
CllydailHbIX 4yrcel. ['enepanus mpou3BOIbHO paclpeaeEHHBIX Cy9allHbIX BEJIHUKH.

ITpumeps! 3aaau (3-i cemectp).

1.IHpubnu3ute pynkuuto erf(x), 0<x<2,

2 ( 2
erf(x) = FJA e dt
0

m

QyHKuuei Buga f(x)= Zakxk 1+ Z:bkxk
k=0

k=1



V37161 HHTEPIIOJIALMY 3a/1aliTe HAa paBHOMEpHOI1 ceTke ¢ maroM 0.1. Ha rpaduke uzo0pa3ute mapkepamu
y3JIbI UHTEPIIOJISINH, a TAKXKE Ha 00Jiee TyCTOM CEeTKe TOUHbIE 3HAUCHUS (PYHKIIMU U MHTEPIIOJISAHTA.
[IpoBeauTe BRIYMCICHUS 151 BCEX KOMOMHALIMI MTapaMeTpoB M U N, MPUHUMAIOUINX 3HAUYeHUS 3 1 4.
Breraucnoure n CPaBHHUTC HCBA3KU BO BCCX OTUX ClIyHdasAX.

2. 3anmaiiTe HOpMAJILHO pacupenenEHHbIi caydanbiit psa u3 10000 ducen co cpeqHuM, paBHbIM 1 1
nucnepcueil, paBHoit 2. [loctpoiiTe 2 ructorpaMmsl 3TOTO psijia Ha MHTepBae (-2; 4) ¢ LIUPUHON OMHOB
0,25 u 0,125; 3arem npoaenaiTe To ke camoe Ha uHTepBaiie (-4; 6). OObSICHUTE 0COOCHHOCTH ITUX
rpaduKoB.

3. OTpuIaTeNnbHBIH KOPEHb YpaBHEHHUs Sin X = 1+X-X? Haiftn MeTo0M HBIOTOHA, MOOKUTETBHBIIH —
MeTtozioM xopa. Tpebyemas Tournocts 107,

2
. . X
4. Metonom Monte-Kapiio HaliTH 00BEM AIITUTITUYECKOTO Mapadosionaa Z = n + y2 ,0<z<1. Kakue

BO3MOKHOCTH YCKOPEHUSI CUETa MOXKHO MPEITIOKHUTH?

5. Beruucnure uHTErpan I«/ X° sin 40x dx cTaHgapTHOW QyHKIMEH u MeTo oM DutoHa ¢ TOYHOCTHIO 10°
0
6. CpaBruTe >OPEKTUBHOCTH BYX METOJIOB.

6. [IpuBsi3aHHBIN y THA HMIApUK C BO3yXOM OTIYCKalOT U OH HaYMHAET BCILIbIBaTh. OObEM IIapuka
YBEJIMUUBAETCS 10 MEpE TOT0, KaK yMEHbIIACTCS OKpYXKarollee faBieHue. [leppoHavabHbIN tnaMeTp
mapuka 0.5 Mmerpa. 3akoH U3MeHEHUs 00beMa B 3aBUCUMOCTH OT JaBJICHUSI, CYUTATh

= P,-P
V(P)=V,(1+ ZE(P)), rae A(P) = PH— . lllapux Haxoautcs Ha riryoune H=500 m. Py -

H amm

TaKHUM:

nasieHue Ha riryoune H, Pun.. - atMocdeproe naBnenune. CauTaTh, 9TO TUIOTHOCTH BOJIBI C TITyOHHOMN
He MeHsercs. OueHuTs BpeMst BCIibiTud. Macca mapuka — 500 rpamm. [Ipu pacuere aBuxeHus
YUUTBHIBATh TOJBKO CHITY TSKECTH, CUIIy ApXHMe/ia U CHIIy COITPOTUBJICHHs BOJHOU cpenbl. Cuia

2
F=2"s
COITPOTHUBJICHHA BO,HHOﬁ CpE€abL 2 , A€ P IIJIOTHOCTH BOJHI, V. CKOPOCTH ABMXXCHUS LIapHKa,
S. ImIomanab MMOoInepeYHOro CCUYCHU.

7.2 TunoBble KOHTPOJIbHbIEe 3aJaHUS WJHM HHbIE MaTepuajbl s TPOBedeHHs
NPOMEKYTOYHOM aTTeCTAllUM.

- 1JId 3a4€Ta

ITpumMepHbIe TeMbl HHAMBUAYATIbHBIX 1a00pAaTOPHBIX 33aHUH K 3a4€Ty (4-i cemecTp).

Hcxons u3z 3akoHoB Kerutepa, BOCIIPOU3BECTH JUHAMUKY COJIHEYHOW CUCTEMBI.

2. Ilyctp n€rkuii mepoxoBaTslii MIApHK MOMEIEH BO Bpaliarouuiics cocyn. M3ydnTs 1 U300pa3uTh mo-
BE€JICHUE IIapHUKa B 3aBUCUMOCTH OT YIJIOBOM CKOPOCTH BPALIEHUS COCY/Ia U €r0 (POPMBI.

3. Tloctpouts rpaduyeckyro MoJenb TPACKTOPHH ABUKEHHS MasTHUKAa DyKo Ha pa3iIMyHBIX MIMPOTAX
MTOBEPXHOCTH 3EMJIN.

4. TlocTpouTs mporpaMmy, H300paxarollyo ynpyruil yaap napsl e TpeyroyibHoi popmsel. Tpeyrons-
HUKH CYUTATh PABHOCTOPOHHUMH M OJINHAKOBBIMH.

5. OcyIiecTBUTh BRIYUCIUTEIBHBIN SKCIIEPUMEHT IO OTPEAETICHNUIO YPABHEHUSI COCTOSIHUS UI€aTbHOTO
rasa, cocrosmiero u3 N atromos. PaccmoTpers cirydan N=1,10, 102, 10°.YpaBHeHHE COCTOSHUS CBSA3bI-

=



BaeT TPH BEJIMUMHBIL: AaBIICHUE, 00bEM U Temneparypy. B kauectBe 00bEMa BEIOpATh COCY/ LIMIHH-
JIpUIECKOi GOPMBI, B KOTOPBII BIABUTAETCS MOPILICHb.
6. OcymecTBisisi BBIYUCIUTENBHBIA HAKCIEPUMEHT, U3YUUTh paclpesielieHue CKOPOCTEH B MOJIETTH
U/IeaJIbHOTO Ta3a [yl cocyza B opMe TeTpa’pa.
7. beckoHE4HO AIMHHAS PSAMOYTOJbHAs MJIACTUHKA KJIAJETCSI Ha TIOBEPXHOCTh CMAaYMBAIOLIEH €€ KHI-
KOCTH, yBJIeKasi 3a cO00I1 HEKOTOpO€E KOJIUYECTBO KUAKOCTH. HaliTu 1 BU3yanu3upoBaTh NpoQuiib
OOKOBOI TIOBEPXHOCTH JKUAKOCTH, YCTAHABIUBAIOIICHCS TIO]] BIUSHUEM KAIMJUIIPHBIX CHJT M CHJTBI
TSOKECTH, TIPH PA3IMYHBIX PACCTOSHUAX IIIACTUHKM OT IIOBEPXHOCTH KHUIKOCTH

8. CMozmenupoBaTh U BU3yaIM3UPOBATh JUHAMHUKY MasTHHKa MakcBesia.

HKAJIA U KPUTEPUU OLNEHUBAHMUS pesyabTaro o6yuenus (PO) no aucunniimue

(MoayJ110)
OreHka

POwn He

3auTeHo
COOTBETCTBYIOIIH 3a4TEHO
BHJIBI OIICHOYHBIX CPEJICTB
3HaHus OtcyrctB | @parMeHTapH O6uue, HO HE CdhopmupoBaHHBI
(Oomawnue 3a0anust) vie 3HaHU’ bl€ 3HAHUS CTPYKTYpUPOBAHHbIE e

3HAHHUS CUCTEMATHUYECKUE

3HAHUSA
YMmenus OtcyrcTB B nemom B nenom ycnemixoe, VYcnenrsoe u
(KonmponvHble pabombwi) W€ YMEHHH | yCIenrHoe, Ho HO COJIeprKaIee CHCTEMAaTUYECKOE
HE OTJeIbHbIE TPOOEIBI yMeHHe
CHUCTeMaTH4yeC | yMEHHE (JIOIMyCcKaeT
KO€ yMEHUE HETOYHOCTHU
HENPUHIIMUITHATBHOT
0 XapakTepa)
HaBbiku OtcyrcTB Hannuue B nenowm, CdopmupoBaHHBI
(BJ1aJeHMSA, ONIBIT ue OTJIEIbHBIX chopMUpPOBaHHbIE € HaBBIKH
NesiTeJIbHOCTH) HaBBIKOB HaBBIKOB HaBBIKH (BJIAJICHNU), (BmameHus),
(3auem) (BnageHMi (Hayume HO MCIIOJIb3yeMbIe MIPUMEHSIEMbIC
, OmbITa) | (pparmeHTapHO HE B aKTUBHOM [IPU pEelICHUU
T'0 OIbITA) dbopme 3a/1a4

8. PecypcHoe obecnieuenue:

— Ilepe4yeHb OCHOBHOW U JOMOJHUTEILHOM JTUTEPATYPBDI.
1. Bbaxsanos H.C., XXungkos H.I1., Ko6earkoB I'.M. Uucnennsie meroasl / H.C. baxsamos, H.II.
Kunkos, I'"M. KobenbkoB — 7-e u3z. crep. — M.: Jlanp, 2004. — 636 c.

2. JlpsxonoB B.IT. MATLAB 7.*/R2006/R2007: Camoyuutens / B.I1. [IpskoHoB. — M.: JIMK

IIpecc, 2009. — 768 c.

3. baxsanos H.C., Jlanun A.B., Ymxonkos E.B. UncneHHble METOBI B 3a/1a4aX U YIPaKHEHUAX
/ H.C. baxBanos, A.B. Jlanun, E.B. Ymwkxonkos. —4-e u3z. (31.) — M.: JlabopaTtopus 3HaHUiA,

2015. -243 c.

— IlepedyeHb JMIEH3HOHHOTO IPOrPAMMHOI0 00ecIeYeHHS .

Matlab R2015b.




— Onucanue MaTepUAJTbHO-TCXHUYECKOI'0 odecmeveHus.

KomubroTepHslii kiacce oomero Haznadenns Ne 373 (67,21 kB. m)

Ocnamén nabopanrckoit Ne374 (17,06 kB. M), 0011ieii ¢ KOMITBIOTEpHBIM KitaccoM Ne375, co BXOIOM B KJIacC U BBIXOJIOM B KOPHIOP.

1) OcHoBHOe 000pyAOBaHUE

Hocka mapkepnast HactenHas 2000x100 (1 mT.), 5kpaH uis npoekTopa HanoasHbIH 180x180 (1 mT.), CTON KOMITBIOTEPHBIN JUIS
npenogasaterns 1500x200x750 (1 mr.), cron ast komnberorepa 1200x1500x750 (13 mwT.), cTyn moabpEMHO-TIOBOPOTHBIH (13 mIT.), cTyn
noyMsrkui (5 mr.), mxad s ogexasl 750x510x200 (1 m.), mkad amst kaur ¢ 3amkaMu 720x400x200 (1 nrT.), crom yist mpoeKTopa
500x650x700 (1 mwrT.), cTon ayauropHsli oqHoMecTHBIH 600x600x750 (2 1mT.), cToN A KoMmmbioTepa ¢ moiakamy (1 mrt.), cron padounii
s cnermanucta 1300x600x750 (1 mmr.), mxad mis yaeoHbrx mocobuit 1226x445%2035 (1 miT.), Ty moasEMHO-TIOBOPOTHBIH (1 mmiT.).
2) KoMnbloTepHAs TEXHMKA M OPITeXHHKA

Kommyranmonnsiit mkad: SuperStack 11 HUB 24 ports, SuperStack |1 HUB 24 ports, SuperStrack 3 Switch 3300 TM 24 Ports,
SuperStrack 3 Switch 3300 TM 24 Ports; mapripyruszatop Linksys EA 6200 (1 mT.); KoMIbOTepHbIE KOMILIEKTH! (15 KOoMILTL.):
Mownutop Acer 21.5" G226HQL, 8ms, 1920*1080, (16*9), VGA; CuctemHbIi OJ0K: TIpoIieccop

Intel(R)_Core(TM)_i3-3240 CPU_3.40GHz, matepunckas rata MSI B75MA-E33, onepartuBnast namsite DDR3 4.00 I'b
DVD-nuckosog ATAPI iHAS122 W, xectkuit quck TOSHIBA DT01ACAO050 1Tb, 3BykoBas kapra Realtek High Definition Audio
(Bctpoennas) Bugeokapta: Intel(R) HD Graphics (Bcrpoennast), cereBast kapra Realtek PCle GBE Family Controller (BctpoeHHast),
MbIbs Genius, ki1aBuatypa Genius).

3) IIporpammHoOe oGecnieyenue

Windows 7 Professional (15 mr.), Microsoft Office Professional plus 2013 (15 mrr.), Dr. Web Security Space (15 wrr.), Microsoft Visual
Studio 2010 Ultimate (15 w.), Arc Gis Desktop Advance 10.2.2 (14 wr.), MATLAB R2015a (6 wrt.), 7-ZIP 9.20 (14 wrt.), Adobe
Reader 11— Russian (15 mir.), Adobe® Flash® Player 12 (14 r.), CCleaner Free 5.62 (14 mr.), Daemon Tools lite 4.48 (14 wrr.),
Debian GNU/Linux 3.2 (14 wt.), DirectX 11 (14 wrr.), DOS Box 0.7.4 (15 mir.), Free Pascal 2.6.4 (14 mrt.), FreeDOS (14 wrt.), Google
Chrome (15 wrt.), Gretl 2016¢ (14 murt.), Java 7 update 45 (14 wrt.), Java Eclipse (14 mr.), Java(TM) SE Development Kit 7 (14 mrr.),
k-lite codec pack 10.2 (14 wr.), Lazarus 1.2.4 (14 mr.), Masm (14 mr.), Microsoft .Net Framework 4.5 (15 mur.), Microsoft ASP.Net
MVC - visual studio tools 2.0 (14 mt.), Microsoft ASP.Net MVC2 2.0 (14 wt.), Microsoft SQL server 2008 (14 wrr.), Microsoft Visual
C++ 2010 (14 mrr.), Mik Tex 2.9 (14 mur.), Python 3.4.3 (14 wt.), QGIS 2.18 (14 wt.), Ramus Educational 1.1.1 (14 mrr.), SAS Planet
(14 wrr.), Turbo C++ 4.0 (14 wrt.), Win Djview 2.0.2 (14 wrr.), WinDjView 2.1 (14 wrt.), WinSCP 5.5.5: SFTP, FTP and SCP client

(14 wr.), Yandex (15 mr.), R-3.6.1-win (14 mr.), RStudio-1.1.383

4) CpeacTsa 3alIMTHI M OKAa3aHMS T10BpavYe0HO MeTUIIMHCKOH oMoty orHeTymuTenb OY-5 (1 mT.),
anTeyka nepBoi momony (1 koMru.)

KomnbroTepHslii kiace odumero HazHayeHus Ne 375 (64,71 kB. m)

OcHaign nadopanrckort Ne374 (17,06 kB. M), o01iieli ¢ KOMITbIOTEpHBIM KilaccoM Ne373, co BXOIOM B KJIacC M BBIXOIOM B KOPHUJIOP.
1) OcHoBHOe 0G0OpyaOBaHNe

OkpaH HacTeHHblH ayst mpoektopa 180x180 (1 mit.); nocka mapkepHast HactenHast 2000x 100 (1 mit.); mkad MeTamunuecKkuit
nByxcekunoHHbI 60x50x 180 (1 mT.); cTon koMmmbroTepHbIi A npenoaaBatens 1500x200x750 (1 mt.); cTon 1 KoMIbloTepa
1200x1500x750 (12 mt.); cton mia mpoekropa 500x650x700 (1 mit.); mozmcTaBKa IS anmapaTypbl HacTonbHas (1 mT.); cTyn
OAbEMHO-TTOBOPOTHBIH (12 mT.); cTyn momymsrkui (1 mr.).

2) KoMnbloTepHAs TeXHUKA M OPITEXHUKA

Kommbrorepusie komruiekTs! (12 komrnt.): Monutop Acer 21.5" G226HQL, 8ms, 1920*1080, (16*9), VGA; CucremHsIi OJI0K:
npoueccop Intel(R) Core(TM) 13-3240 CPU_3.40GHz, marepunckas mata MSI B7SMA-E33, onepatuBhast namsite DDR3 4.00 I'b
DVD-nuckoBon ATAPI iHAS122 W, sxecrkwuii auck TOSHIBA DTO1ACAO050 1Tb, 3BykoBas kapra Realtek High Definition Audio
(Bctpoennas) Bugeokapta: Intel(R) HD Graphics (Bctpoennas), cereBast kapra Realtek PCle GBE Family Controller (BctpoeHHas),
Mbis Genius, k1aBuatypa Genius).

3) [IporpammHoOe odecnieyeHue

Windows 7 Professional (12 mr.), Microsoft Office Professional plus 2013 (12 wt.), Dr. Web Security Space (12 mr.), Microsoft Visual
Studio 2010 Ultimate (12 wr.), Arc Gis Desktop Advance 10.2.2 (12 mrt.), 7-ZIP 9.20 (12 mr.), Adobe Reader 11— Russian (12 mir.),
Adobe® Flash® Player 12 (12 mt.), CCleaner Free 5.62 (12 mrr.), Daemon Tools lite 4.48 (12 wut.), Debian GNU/Linux 3.2 (12 mir.),
DirectX 11 (12 mr.), DOS Box 0.7.4 (12 mt.), Free Pascal 2.6.4 (12 wrr.), FreeDOS (12 mir.), Google Chrome (12 mir.), (12 mr.), Gretl
2016¢ (12 mrt.), Java 7 update 45 (12 mrr.), Java Eclipse (12 mrr.), Java(TM) SE Development Kit 7 (12 mrr.), k-lite codec pack 10.2
(12 mrr.), Lazarus 1.2.4 (12 wrr.), Masm (12 mrr.), Microsoft.Net Framework 4.5 (12 mrr.), Python 3.4.3 (12 mr.), QGIS 2.18 (12 mrt.),
R-3.6.1-win (12 mr.), RStudio-1.1.383 (12 mur.), SAS Planet (12 mr.), Turbo C++ 4.0 (12 mr.), WinDjView 2.1 (12 mt.),

WinSCP 5.5.5: SFTP, FTP and SCP client (12 wur.), Yandex (12 ur.)

4) CpeacrTBa 3alUTHI M OKA3aHHS 10BPa4YeOHON MeIUIIMHCKOM momonu: orHetymurenas OY-5 (1 mr.);
anTeuka nepBoi momomu (1 KomrL.)

9. CooTBercTBHE pe3yabTATOB 00y4eHust o jaHuomy djeMmenTy OIIOII pesyabTaTram
ocsoenus OIIOII yka3zano B o0meii xapakrepuctuxke OITIOIIL.



10. 5I3pIK npenoxaBaHusl PyCCKUM.

11. IIpenonaBaTeJib (MpenoaaBaTeJIn).

Crapmuii pernoaaBatelb Kadeapbl GU3NKA U TeOPU3UKH, KaHAUIAT GU3NKO-MATEMATHISCKUX
Hayk Oner EBrenneBuy Kynbia.

12. ABTOp (aBTOpPHI) IPOrpaMMBbl.

Crapmuit mpenoiaBareinb kapeapsl GU3NKA U TeoPU3uKu, KaHIUIaT GU3MKO-MATEMaTHIECKUX
Hayk Oner EBrenneBuy Kynbia.




