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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

Leas Kypca — 1aTh CTyIEHTaM IPEACTaBICHHE O COBPEMEHHBIX METoJaX OO0pabOoTKH
uHGOpMAaLUU U UCCIIEOBaHMs ABJICHUN IyTEM MX YHUCIEHHOTO MOJEIMPOBaHMS Ha KOMIbIOTEpax,
CIIOCOOCTBOBaTh PA3BUTUIO UX HHTEUIEKTYalbHbIX, TBOPYECKUX CIOCOOHOCTEH M KPUTHYECKOTO
MBILJIEHUS B XOJ€ MPOBEACHUS MCCIEA0BaHUMN, aHAJIN3a SIBJICHUH, BOCIPUATUS U UHTEPIIPETALIMU
uHpopMaLuu.

JUis jocTuKeHUs JaHHOM Lieny ObUIM IOCTaBJICHBI 3aJa4H:

*  OCBOMTb IIPUEMBI U METOABI IPOIPAMMUPOBAHNS;

*  U3YYUTHh OCHOBBI MOCTPOCHUS YUCICHHON MOETH (PU3UYECKOTO SBICHUS;

*  OCBOMTb YUCIJIEHHBIE METO/Ibl 1 OCHOBBI MATEMATUUYECKOTO MOJEINPOBAHMSL.
1. Mecto nucuumiunsl (MmoayJsi) B ctpykrype OIIOII BO

Kypc uucieHHble METOJbl M MaTEeMAaTUYECKOE MOJEIMPOBAHUE MOIYJSA «UH(POPMATUKA»
OTHOCHTCS K 00s13aTenbHOM yacTu Onoka bl. JlaHHas aucuuiimHa npeiHa3HaueHa JUlsl CTY/AEHTOB
Kypca.

[Tpu n3ydeHnH JaHHOTO Kypca UCIOJIB3YIOTCS Pa3felibl U TEMBI CIEAYIOUIMX JUCIUILINH:

. OCHOBBI ~ (M3UKM (MEXaHUKa, MOJIEKYJsipHas (U3MKa U  TEPMOJAMHAMHUKA,

AJIEKTPOJIMHAMUKA, aTOMHAs U sifiepHas Gu3nKa);

. BbICIIas MaTeMmaThka (MaTeMaTHUYeCcKUi aHalu3, AaHaJUTUYecKas IeoMeTpus,

muddepeHanbHOe U HUHTETrPajJbHOE HCUUCIEHUE, 3JIEMEHThl BBIYMCIUTEIbHONM MaTeMAaTHKH,

TCOpHA BepOHTHOCTeﬁ N MaTCMaTH4YCCKast CTaTI/ICTI/IKa)

I11. TpeboBaHusi K pe3yIbTaTaM OCBOEHHUS AU CIUTLIHHBI

Kypc «HucneHnble METOJbl U MaTeMaTHYECKOE MOJETUPOBAHHUE», COTJIACHO MOJIOKEHUSAM
(benepaabHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJAApTa BBICIIETO OOPa30BaHUS IMpPU
noArotoBke OakanmaBpa no HampaieHuto 03.03.02 ®usuka, Mo3BOJSET CTYAEHTY NpHOOpecTH
cienytoiue obmenpodeccuoHanbabie komnereHun (OI1K):

- Croco0eH MOHUMATh MIPUHLHUIIBI PA0OTH COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJOTUHN U

WMCTIONB30BaTh UX VIS pellenus 3a1a4 npodeccuonansHoi nesrensuoctn (OITK-3).



4

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 10 JUCHUIINHE (MOAYIH0), COOTHECEHHBIX €

HHAUKATOPAMHU JOCTUKCHUS KOMHETCHHl/lﬁ

KoMmnerenuus HNuauxaropsl PesyabTaThl 00yyeHus
KOMIIeTeHIH i
OIIK-3 HJIK onk33 3Haer:
Hcnons3yer ® OCHOBHBIC IPUHITUIBI TTOCTPOCHUS
COBPEMEHHBIE cucTeM 00pabOTKH U Nepeaadn
MH(POPMAaLIMOHHbIE uH(popManuy;

TEXHOJIOTUH TSI
UCCIICIOBAHHUS U
MO/ICIIMPOBAHUS
(bU3NYECKUX SIBICHUH U
mporeccoB B chepe
CBOEH
podecCHOHATBLHOM
JeSITeIIbHOCTH

® OCHOBHI IMOAX0/a K aHATN3Y
WH(OPMAIIMOHHBIX MPOIIECCOB;
® COBpPEMEHHBIC alllapaTHbIC U
MpOrpaMMHBIE CPEJICTBA
BBIYUCIUTEIBHON TEXHUKH.
YmMmeer:
HCIIOJIb30BaTh MATEMATHUYECKUM
amnmapar JijIsi OCBOCHHS
TEOPETUIECCKIX OCHOB U
MPAKTUYECKOT0 MCIIOIb30BAHMS
(DUBUYECKUX METOJIOB.

IV. CoaepskaHue M CTPYKTYpPa JMCHUILIMHBI (MOAYJIST)

O0beM QUCIHHUIIINHEI COCTaBISET 4 3a4eTHBIX eauHuLbl, 144 yacos,

B TOM 4nclie 94 yacoB KOHTAKTHOM PaOOTHI.

3aHaTus IMpOBOAATCA TOJIBKO B OYHOH (I)opMe 06y‘IeHI/I${ C IPUMCHCHUCM JUCTAHIIUOHHOI'O KOHTPOJIA

camocTosITeNbHON paboThl cTyaeHToB yepe3 DUOC ¢akynbrera. IIEeKTPOHHON U JUCTAHIIMOHHON

¢bopM 00yueHHUs HE IPEeyCMaTPUBAETCS.

Ha MMPAKTUYCCKYIO ITOATOTOBKY OTBOAUTCS 20 AYAUTOPHBIX 9aCOB (BO BpEMs BBIIIOJIHCHU A

MPAKTUYECKUX 3aaHuil).

dopma TPOMEKYTOUHON ATTECTALMU: 3AYET.



4.1. Copepxanue TMCUMILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, ¢ YKa3aHHEM BH/I0B Y4eOHBIX 3aHATHI U OTBEJEHHOI0 HA HUX KOJIHYeCTBA

AKAACMHUICCKHUX JacoB

Ne Pa3zgen qnucuuMminHbl/TeMa = Bunbi yueoHoii paéoThl, DopMBI TEKYLIEr0
n/n = o | BKJIIOYAsi CAMOCTOSITE/ILHYIO PaGoTy 06yqaloIMXcsl, KOHTPOJISI
g E NPaKTHYECKYI0 MOArOTOBKY H TPYI0€MKOCTh ycrneBaeMocTu;
@ § S (B yacax) ®opMa IPOMeKYTOUHOI
= S = g KonrakrHas padora npenoaapareiis ¢ aTTrecTaluu
5 ] = > s
o - £ e odyuyawmumMucs 3 (no cemecmpam)
= ° g8¢e = o
5] et = < -] =
O S o =g
=] s o Jlexuuu Cemunapckue/ | Koncynb S <
: ° NpaKkTH4yeckue/ | TaUMU g :‘
= = JadopaTopHbIe z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. BsedeHnue 6 uuciienHvle Memoowl. 2 54 8 8 28 18
2 | Paszoen 2. CnaaiineL. 2 | 44 8 6 20 18 Pemenue 3aa4y Ha
3 | Pazoen 3. Hucnennvie memoobl peuieHuti 00bIKHOBEHHbIX 2 32 4 6 12 14 [IPOrpaMMHUPOBAHUE
oughghepernyuanvHvix ypasrenuil.
3auér 2 CobecenoBanne
KonTpoip Ha 3a9éT 8
KCP 6
HToro yacos 144 | 20 20 60 50
4.2. IInaH BHeayAUTOPHOI CAMOCTOSITEIbHOI PaG0ThI 00Y4YaIOLIMXCSI 110 AUCHMILIHHE
CamocTosTenbHasi paboTa o0yJyaroumxcs V4ebHo-
OleHoUHOe METOJTNIECKOE
CGMCCTp Hazsauue pasaeciia, TCMbI B o 6 CpOKI/I pr,I[OGMKOCTB CDENCTRO obecneueHue
U CaMOCTOATCIBHON PAOOTBL | oo e rms (uac.) pea CaMOCTOATEIILHOU
paboThI
1 Bce paznenst Pemienue 3a1aun Ha B teuenue 46 3amauu u Bcesa
TIPOrpaMMH1pPOBaHHE cemecTpa YOPOKHEHHUS] | peKOMEHIyeMast
P
Bce pa3aeabl abota ¢ HGKL{I/\I'OHHBIM MaTeIZI/IaHOM K xonny IuTeparypa
1 U y4eOHOM TUTEPaTypOi. coMecTDA 4
IToAroTOBKA K 3a4ETY P Tect
OO0t 00BeM caMOCTOATEIHHOM PabOTHI MO JUCHUILTHHE (Yac) 50




4.3. Coaep:xanue y4eOHOro MaTepuaJia
CopaeprxkaHue pa3iesioB U TEM AUCIUTUIIMHBI
Paznen 1. Beegenue B UncjIeHHbIE METOAbI.
Tema 1. [lonsiTHE YN CJIEHHBIX METO/I0B.
CyTb BO3HUKAIOIMKX MpobOsieM. BiusiHue morpenHocTy KOMIbIOTEPHBIX BhIuMcieHui. [Ipumep
— “Hcuye3HOBEHHME’ KOpPHEH W “JIOKHBIE” KOpHU alreOpandyeckux ypaBHeHUH. OTiandue

YUCJICHHBIX AJITOPUTMOB OT AHAJIUTUYCCKUX.

Tema 2. Buzyanu3anusi 1aHHBIX.
CriocoObl  OTOOpa)KEHMsI BBIYHMCICHHBIX JIaHHBIX. VICIoyb30BaHWE CHEIMATM3UPOBAHHBIX
cpenctB. Cpena Gnuplot. OCHOBHBIE KOMaHJIbI, MMPUMEPHI MOCTPOCHUS TPaPUKOB (YHKIIHUM.

[Ipocreiimme ckpuntsl cpeast Gnuplot. CoxpaHeHue MOCTPOSHHBIX rpauKoB B (haii.

Tema 3. UnciieHHOe penieHNe HeJMHEHHBIX aJire0pan4ecKux ypaBHeHH .
Mertoabl KacaTenbHOM, cekyuiei, Oucekuuu. [lonstue pacxomumoctu anropurMma. Ilonstue

CKOPOCTH CXOOANMOCTH. Jlokanu3anus KOpHeﬁ.

Tema 4. Pemienune cucreM JTUHeHHBIX YPABHEHHU .
Matpuunblii  Meton (oOpatHoi wmartpuiel), Meron Kpamepa, meron I'aycca-XKopmana.
Peanuzanus meronos. CpaBHEHHE METOIOB 110 KOJIMYECTBY ONIEPALMN U XapaKTEPy HAKOIUICHUS

oInu0OoK. Ajr OPHUTMBI IJI CJIIYYacB JUArOHAJIbHbIX MATPHLI.

Tema S. Ynuciaennoe n1uddepenupoBanue 1 HHTErpupoOBaHHe.

OcHoBHast ¢opmyna nuddepennmanbHoro ucumucineHus. JuddepeHupoBanne QyHKIHM,
3aJJaHHbIX aHaIUTUYecKUu. BpiOop BenmuuuHbl npupamienus. uddepeHurpoBanue AUCKPETHO
3agaHHbIX (yHkuuid. Ilonartue pasnenenHoi pasHoctH. IloHstue cerku. YucneHHoe
MHTErpUPOBaHUE B CIIyyae paBHOMEPHOU ceTku. MeTo 1 mpsSMOYyrojJbHUKOB U MeTo/1 CUMIICOHA.
WuTerpupoBanue QyHKIMY, 3aJaHHOW Ha HEpaBHOMEpHOU ceTke. IHTerpupoBanue QpyHKIHH,

HMMEIOIIUX 0COOYI0 TOUKY.

Tema 6. UaTepnonsinusa. ANNpoOKCUMANNA. JKCTPANOJISALHUS.
OcHoBHbIE TIOHATUA. JIlMHEWHas W TOJMHOMHUATbHASA HHTEPHONALUsS. WMHTEpHOISInOHHBIM
MHorouwileH Jlarpawxka, miocel W MUHYCHl. KycouHass WHTEpHoOisuus. ATMPOKCHMAIIUS

3aJaHHBIMHU CI)YHKI_II/IHMI/I. MeTo 1 HauMEeHBIIINX KBaApaToOB.

Pasznea 2. CruiaiiHbI.
Tema 7. OcHOBHBIC NOHATHSA CIIAHH-(PYHKIUIA.
WHTepnonsiiiMoHHble UM allpoKCUMHpYomue crutaiiHpl. CriakuBamooliue | JIOKaJIbHbIE
craitael. [peacrasnenue yepe3 B-crutaiinbl. “CrinBka’” ciiaitnoB. [Tonsatue nedekra crutaiina.
OcobeHHOCTH CIUIaifHOB HAa paBHOMEPHOH M HepaBHOMepHOU ceTkax. [loHsTHe y3na crulaiiHa u

y3J1a UHTEPIOJIALMH.

Tema 8. JlokaabHbIe B-criiaiiHbI.
OcHoBuble opmynsl. [Toamporpammsel BeIYUCIEHUS KOI()PUIIMEHTOB U 3HAUYCHUN CILIaiiHa.
WurterpupoBanue u auddepeHurpoBanue (GyHKIUNA, 3aqaHHBIX crulaiiHoM. Pemenue

YPAaBHEHUM.



Tema 9. UnTepnioIsiiOHHbIC KyOHMYeCKHe CIIAMHBI.

CXOOUMOCTh CIUIafHOB 4YETHOW W HeueTHOH crerneHell. OcoOEHHOCTA WCIIOIb30BAHUS Ha
paBHOMEpPHOW U HepaBHOMEpHOW ceTkax. OcHoBHble QopMmynbl. [IpumeneHne Meroaa
YHUBEPCAJIbHON MPOTOHKM 3-IMAaroHaJbHBIX MATpPUI] UIS HaXOXICHUS KOI(P(UIIMEHTOB

cIIalHa.

Tema 10. Cruiaiinbl ¢ 1epekToM, OTIMYHBIM OT 1.
CMBICT UCTTONB30BaHUS. AJITOPUTMBI IOCTPOCHUS KyOMYeCKOoro cruiaitHa nedekra 2 U CIutaifiHa

5-crenenu nedekra 3.

Tema 11. Ilpndanskenne KpUBBIX.

[Ipo6nema 3amMkHYTHIX JuHHHE. Mcnonp3oBaHMEe  MONAPHOW  CHCTEMbI  KOOpIMHAT.

[TapameTrpuyeckue cruaiinbl. Kpusbie bespe. CritaitH AKUMBL.

Pa3nes 3 . UnciienHble MeTObI pelieHH i 00bIKHOBEHHBIX U (pepeHnaIbHbIX YPABHEHUI.

Tema 12. MeToabl penieHue ypaBHeHHI ¢ HAYaJbHBIMHU yciaoBUAMHM (3agava Kommn).
Merton Diinepa. Meronsl Pynre-Kyrtol. Pemienue cuctem 00bIKHOBEHHBIX AU (hepeHInaIbHbIX
ypaBHEHMH MepBOro mnopsjaka. PemieHue OOBIKHOBEHHBIX Au(pdepeHLIUalbHbIX YpaBHEHUN

BTOpOTO U 00JIe€ BHICOKUX TTOPSIKOB.

Tema 13. MeToabl pelieHUs1 ypaBHEHMI ¢ TPAHUYHBIMH YCJI0BUAMH (KpaeBasi 3a/1a4a).
Meton «CTpenbObl» pelieHuss OOBIKHOBEHHOIO IU((EepeHINaIbHOI0 ypaBHEHUsS BTOPOTO

nopsaaka ¢ rpaHH4YHbIMHA YCJIOBUAMU. KOHeqHO-pa?»HOCTHBIﬁ MCTOJ PCHICHHA KpaeBoﬁ 3aJa4du.

4.3.1. IlepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3AHATHI U J1a00pPATOPHBIX padoT

Ne Ne paspena u HaumeHnoBaHue ceMUHapoB, Tpynoe OneHouyHbIe dopmupye
n/m TEMBI NPAKTHYECKUX U JTaDOPaTOPHBIX | MKOCTb cpescTBa MBIC
JUCHUIIIINHBI 6 KOMIICTCHIL
pabor (uacer)
(mozyuust) 5%t
1 2 3 4 5 6
npaxt. Y TBOp.
1. 1 Buzyanuzanus 1aHHBIX. 4 3aanms, cobec,
HucneHHoe pelieHue npakt. 1 tBOD.
2. 1 HETTMHEHWHBIX anreOpandecKux 6 3amanusi, codec.
YPaBHEHHUH.
3 1 Pemenue cucrem JIMHENHBIX 6 npakt. 1 tBOD.
' yYpaBHEHHUH. 3ananus, codec.
4 1 Yucnennoe audepeHnnpoBanmue 6 npakt. U TBOD.
U MHTETPUPOBAHHE 3ananus, cobec.
5 1 WNurtepnonsuus. Annpokcumariusi. 4 npakt. U TBOD. OIIK3.3
) DKCTpanosus. 3amanus, codec.
5 2 OCHOBHBIE TIOHATHS CIUIAH- 4 npakt. U TBOD.
(bYHKIMIA. 3ananus, cobec.
. npakt. 1 tBOD.
7. 2 JlokanbHble B-crimaitHbl. 4 p p
3aganus, cobec.
8 2 WuTepnonsiuoHHble KyOrueckue 4 npakt. U TBOD.
CILIaMHEL 3amanus, cobec.
9 2 Crutaiinpl ¢ 1e)eKTOM, OTITUIHBIM 4 npakt. 1 tBOD.
ot 1. 3amanus, cobec.




10. 2 [TpubnmxeHne KpUBbIX. 6 npaxt. M Bop.
3ananus, cobec.

Merto/ibl pellieHrue ypaBHEHU C npakt. 1 tBOD.
11. 3 HavaJIbHBIMH yCJIOBUSAMHU (3a1a4a 6 3ananus, cobec.

Korm)

Meroasl pelieH:s] ypaBHEHUH € npakt. 1 tBOD.

12. 3 I'PaHUYHBIMU YCIOBUSIMH 6 3amanus, codec.
(kpaeBast 3a/1a4a).

4.3.2. IlepedyeHnb TeM (BOMPOCOB), BBIHOCMMBIX HA CAMOCTOSITE/IbHOE HU3YUeHHEe CTyJeHTaMi B
pamkax camocrositeibHOi padorsl (CPC)

Ne Bz Pexomennyemas
- Tema CaMOCTOSITEIILHOU 3amanue HJIK
HEI. auTeparypa
paboThl
1. Bce Tembl Pemienue 3agaun Ha Hamucarts Bcesa pexomennyemas HJIIK
MpOrpaMMHUPOBaHKE porpammy auTeparypa OIIK33
2. Tekyiue KOHCYIbTalluH

4.4. MeToanyeckne yKa3aHus 10 OPraHU3alHN CAMOCTOSITEIbHON PaGoThl CTYIEHTOB

K coBpeMeHHOMY cnenuanucTy OOMIECTBO MPEABSIBISET JOCTATOYHO IIMPOKHUN IEepedeHb
TpeOOBaHUH, CpeIr KOTOPHIX HEMAJIOBAXHOE 3HAYEHHE HWMEET HaJWYUe Yy BBITYCKHUKOB
OIIPEAETICHHBIX CIIOCOOHOCTEH W YMEHHsS CaMOCTOSATENIBHO I00BIBaTh 3HAHHMA M3 PA3TUYHBIX
WCTOYHHUKOB, CHCTEMAaTH3HpPOBATh IMOJYYCHHYI0 HWH(POPMALHUIO, HaBaTh OIEHKY KOHKPETHON
¢uHaHCcOBOW cutTyaru. POpMHpPOBaHHE TaKOTO yMEHHs MPOHMCXOAUT B TEUCHHE BCEro Iepuoja
00y4YeHHS uepe3 y4acTHe CTYICHTOB B IPAKTUIECKUX 3aHSATHSIX, BBITOJIHEHHE KOHTPOJIbHBIX 3aaHUH
U TECTOB, HANMCaHUE KYpPCOBBIX U BBIMTYCKHBIX KBaJM(PUKAIMOHHBIX paboT. Ilpu 3TOM
CaMOCTOsATENbHAsA Pab0Ta CTYIEHTOB UIPAET PEIIAIOIIYIO POJIb B XOJI€ BCETO y4eOHOro mporecca.

CamocrodTenbHas paboTa pearu3yercs:

1) HemnocpeacTBEHHO B POIIECCE aYAUTOPHBIX 3aHATHI - Ha JICKIUSX, TPAKTHYSCKUX U
CEeMHUHAPCKUX 3aHATUAX, IPU BBIOJIHEHUH J1a00PaTOPHBIX paboT.

2) B KOHTaKTe C ImpemnojaBaresieM BHE PAMOK PACIIMCAHUS - Ha KOHCYJIBTAIMSX 110 Y4eOHBIM
BOIMPOCAM, B X0/I€ TBOPYECKHX KOHTAKTOB, IPU JIMKBUIALMH 33]JOJDKEHHOCTEH, Ipr
BBITTOJIHEHUH WHAWBHyaTbHBIX 3aJaHUN H T.JI.

3) B oubmmoTeke, 10Ma, B OOLICKHUTHH, HA KadeIpe MPH BBITTOIHEHHH CTYICHTOM yYeOHBIX U
TBOPYECKHX 3a/1a4.

I'paHu1IbI MEXTy STUMU BUAAMHU PabOT 1OCTATOYHO PAa3MBIThI, & CAMU BUJIbI
CaMOCTOSATENbHOI paboThI epecekaroTcs. Takum 00pa3oM, CaMOCTOATENFHOM paboTa CTyJEHTOB
MO>KET OBITh KaK B ayJAUTOPUH, TaK U BHE €€.

4.5. IIpuMepHasi TeMATHKA KYPCOBBIX padoT (MIP0eKTOB) (IPH HAJIMYUH)

KypcoBbie paboThl HE IPETyCMOTPEHBI.



V. Y4eOHo-MeTOAMYecKOe M HHPOPMALMOHHOE o0ecnedeHne TUCHUIIINHBI (MOLYJIs1)
a) nepeuens 1umepamypbl

OCHOBHAs TUMepamypa

1. Kgacos, b. 1. UncnenHbie METOIbI aHAIM3A U IMHEWHOH anreOpsl. Mcnonp3oBanue Matlab u
Scilab [DnexTponnsiit pecypc] / b. K. KBacos. - Mocksa : Jlaup", 2016. - Pexxum mocryma:
OBbC "UznarensctBo Jlanp". - Heorpanuy. noctym. - ISBN 978-5-8114-2019-3

2. Awmocos, A. A. BerauciautensHble MeTOABI [DnekTpoHHbIN pecype] / A. A. Amocos, H. B.
Komuenosa, FO. A. JlyOunckwii. - Mocksa : Jlanp", 2014. - 672 c. : un. ; 21 cm. - (YueOHUKH
st By30B. CriennanbeHas Jirepatypa). - Pexxum nocryna: 3bC "UsmarensctBo "Jlans'. -
Heorpanunu. gocrym. - IIpenmeTHbIil ykazareib: ¢. 655-666. - bubauorp.: c. 648-654 (27
Ha3B.). - ISBN 978-5-8114-1623-3

3. Kpacos, B. . IIpakruyeckoe nporpammupoBanue [Tekcr] : yue6. mocobue / B. U. Kpacos,
A. A. IlepeBanos ; pem.: A. I'. Uenckuii, B. b. iBanos ; Upkyrckuii roc. yu-T, ®us. dax. -
Upkyrck : Uzg-so UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : VK
681.3.06(075.8) . — (66 3k3.)

OONOJIHUMENbHAS Jumepamypa

1. Cpouko, B. A. YUnucnennsie meTosl [ Teker] : Kype neknui : yaeb. mocodue / B. A. Cpouko.
- CII6. : Jlans, 2010. - 202 c. ; 20 cM. - (YueOHuku s By30B. CrieninanbpHas JIMTEpaTypa). -
bubauorp.: c. 200. - ISBN 978-5-8114-1014-9 : VIK 519.6(075.8) — ( 85 3Kk3.)

2. Axynuuy, N.JI. MaTemaTrueckoe mporpaMMUpOBaHue B IpUMepax U 3a/1adyax [ DIeKTpOHHBIN
pecype] : yaeb. mocodue / U. JI. Axynuu. - Mocksa : Jlanb, 2011. - 352 c. : un. - (YueOHUKH
st By30B. CriennanbeHas mrepatypa). - Pexum nocryna: ObC "UsparensctBo "Jlans'. -
Heorpanuu. nocryn. - bubnuorp.: c. 347. - ISBN 978-5-8114-0916-7

3. Ueanos, B.b. KommnbiotepHoe wmoaenupoBanue U mnporpammupoBanue [Tekcr]
yueb.nocodue / B.b. UBanoB; M-Bo obpazoBanus PO. - Upkyrck : U3n-so UT'Y.

U.1 : OcHoBBI KOMITBIOTEpHOTO MoeupoBanus. - 2003. - 91 c. - bubmmorp.: c.91. —
(33 9K3.)
Y.2 : A3sik nporpammupoBanus CU. - 2003. - 68 c. - bubnuorp.: c. 68. — (50 3k3.)

Y.3 : UactpymeHTanbHble cpenctBa MmoaenupoBanus. - 2003. - 143 c. — (50 9k3.)
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0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomok

1. Kpacos, B. U. Ilpaktnueckoe nporpammupoBanue [Tekcr] : yue6. mocobue / B. U.
Kpacos, A. A. IlepeBaiioB ; peir.: A. I'. Yenckuii, B. b. IBanoB ; Upkyrckuii roc. yH-T,
®us. dak. - Upkyrek : U3n-Bo UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 :
YK 681.3.06(075.8) . — (66 3k3.)

2. B cucreme o6paszoBarensHoro moprama WMIY (http://educa.isu.ru/) pasmereHs

MCTOANYCCKUE MAaTEPpHAJIbI U 3aJaHHUs 110 JAHHOMY KYpPCY

2) baszwl ()aHHbl)C, qubopMauuonHo-cnpaeoquze U nouckoevle cucniemysl

-« DY3 «bubmuorex» https://isu.bibliotech.ru/
-+ DBC «Jlanb» http://e.lanbook.com/

-+ DBC «PykonT» http://rucont.ru

-+ DBC «Aiibyke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe OOecreyeHne JUCHUILUIUHBI (MO1YJIs1)

6.1. YueOHo-1200paTopHOE 060py10BaHUE!

[IpuMeHATh NMONTyYEeHHBbIE 3HAHUS Ha IMPAKTHKE CTYAEHTbl MOTYT B JIBYX CIEIHaJIbHBIX
JUCIUIEMHBIX KJACCAX C COBPEMEHHOW BBIYMCIUTEIBHOW TEXHUKOM H COOTBETCTBYIOUIUM
porpaMMHBIM obecrieuenreM. B kinacce umeer 14 cranmmonapuasix kommbioTepos (Intel Atom CPU
D2500) ¢ moruTopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-WR542G,
mapuipytuzarop DES-1005D. KoMnbroTepbl HMEIOT JOCTYIN K JIOKAJbHOW CETH YHUBEPCUTETA U
BbIx0o B MHTepHeT. CTyIEHTHI MOTYT CaMOCTOSTENBHO 3aKPEIUIATh IONyYeHHBIH Ha JIEKIUSIX
MaTepuall B JITHX Kiaccax. Ha JeKIHsSX MOTYT HCIIONB30BaThCsl MYJIbTHMEIMIHBIE CpE/ICTBA!
nepenocHoit mpoektop (CASIO XJ-A241), cranmonapHbiii HacteHHblil 9kpaH (Classic Solution,
244x244), noytoyk Lenovo B590. Kpome Toro, Ha (akynbreTe nMeeTcs KOMIbIOTEPU3UPOBaHHAS

ay/IMTOPHs, IPeTHA3HAYCHHAS JJISl CAMOCTOSITEIIBHOM PaOOTHI.
6.2. [IporpamMHoe obecnievyeHue:
Ha xaxxnom xomnbrotepe ycranoieHst OC Linux (Ubuntu 14.04.2 LTS) u creayromiue
nporpammusie makeTsl: Geany 1.23.1, Midnight Commander, Leafpad, Mozilla,
Gnuplot, Evince 3.10.3, LibreOffice 4.2.8.2. Bce yctaHOBIIEHHOE ITPOTPAMMHOE
obecnieuenne Freeware. IMeroTcst CICKM 33/1aHUI M METOANYECKOE PYKOBOJICTBO B

QJICKTPOHHOM U IICYATHOM BUIC.

6.3. Texuuueckue U 31eKTPOHHbIE CPeACTBA:
Bo BpEMs 3aHATHH AJid TOACHCHUS ITOCTABJICHHBIX B ITPAKTUYCCKHUX pa60TaX 3aﬂaHHI71

CTYACHTaM JAOCMOHCTPHUPYIOTCA Ha JSKpaHC C TIOMOIIBIO IIPOCKTOpa MOOMNOJHUTCIBHBIC U

BCIIOMOT'aTCJIbHBIC MAaTCpUAJIbL (HpCSCHTaHI/II/I, THUITUYHBIC HpI/IMepBI)


http://educa.isu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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V1l. O6pa3oBaTesibHbIE TEXHOJIOTHH

N3ydenne kypca «HuciaeHHbIE METOABI U MAaTEMaTHYECKOE MOJAEIUPOBAHUE» UACT B ILIAHE
HAKOIIUTEIIBHOM CUCTEMBI, T.€. COACPIXKATENIbHAs 4YacThb KaXKIOTO pa3lena, Kak IPaBHIIO, MOXKET
3aBepIIaThCS JIMOO TECTOBBIM KOHTPOJIEM OLIEHKU 3HAHUM, TMO0 MHIMBUAYATbHBIMU 33JJaHUSAMU HA
IIpaKTU4eCKOM 3aHITHUU. CTyAeHT B TEUEHUE CEMeCTpa JAOJDKEH BBIIOJHUTH OINpEAEIEHHOE
KOJINYECTBO IMpPaKTHUECKUX 3aJaHui. KOHTpOsib caMOCTOATENbHOM padOThl OCYLIECTBISETCA IpU
IIPOBEPKE CO3/1aHHOM CTYIEHTOM KOMIIBIOTEPHOU IIPOrPaMMBbl WIIM MOJIEIH U3 CIIUCKA CeMeCcmpOosblx
3a0anuil IO TeME COOTBETCTBYIOIIETrO paszfena. [IpenmonaBarenh OIEHHBAET PabOTOCTIOCOOHOCTH
pOrpamMMel, €€ 3aBepIIEHHOCTh, THOKOCTh, YHUBEPCAIHLHOCTh U PALIMOHAIBHOCTh. B 3aBUCHMOCTH
OT CTEIECHM YCIIEBAEMOCTU CTYJECHTA U HEAOYETOB IIPOIPaMMBI, JAETCs NOMOJHUTEIBHOE 3alaHue.

HTOroBbIii KOHTPOJIB: 3a4ET.

VI1Il. Ounenounble MaTepuaJbl AJ TEKYIIero KOHTPOJISI M IPOMEeKYTOYHOM aTTecTaluu

@®onp oueHnounbix cpenctB (POC) nmpencraBieH B MPUIOKEHHUH.

8.1.1. OueHovHbIe CPEACTBA I BXOAHOTO KOHTPOJIS

Bxognoit KOHTPOJIb HC OCYHICCTBJIACTCA.

8.1.2. OnieHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
Kaxxnoe 3ananue npeamnoaraet HanyucaHue CTyIEHTOM MporpamMmmbl B cpeie Geany Ha 3ajaHHYIO

TEMY, OTJIaZIKa U 3alIuTa €€. HpI/I HGO6XOI[I/IMOCTI/I IMPOBECTHU UCCIICJOBAHUC HOqueHHOi/JI MOACIN
IIyTeM HW3MCHCHUA IApaMCTPOB 3adayu. 3a BBINOJHCHHE 3alaHuA  CTYACHT IOJy4acT
OIPEACIICHHOC KOJIMYECTBO 0aioB. O,Z[HOTI/IHHLIG 3aJaHusA CO6paHBI B pa3acCiibl. IL]'IH MOJIYYCHUA
3a4€Ta B CEMCCTPC HCO6XOI[I/IMO Ha6paTB 20 6aJ'IJ'IOB, BBITIOJIHUB XOTS OBI 110 OIHOMY 3aJIaHUTO

U3 KaX10ro paszaena. TeKCT 3aJjaHuii NpUBEAEH HIDKE.

1. Haiimu xopens ypasuenus sin(x)=0.5 na unmepegane om () 0o I ¢ omnocumenvHou ouubKol,
He npesviwaroweti 1%. Pewenue nonyuums 08yms cnocooamu. 1 - ucnonvzosams memoo
NONOBUHHO20 OeleHust; 2 — UCNONb308amb Memoo Xopo. Yoeoumsbcs 6 mom, ymo 0
ONMUMANLHO HANUCAHHBIX NPOCPAMM Memoo Xopo boaee Ighghekmuser no
bvicmpooeticmsuio. [loomeepaicoenuem 3momy O0IAHCEH CLYHCUMb MOm haxm, 4mo OJis
00CmudICeHUs OOUHAKOBOU MOYHOCMU 80 MOPOM Menmode mpedyemcs MeHbuiee YUCio
obpawenuii Kk hyHKyuU (8 0aHHOM cyyae K yHKyuu sin(x)).

2. Memooom mpaneyuii u memooom CUMNCOHA BLIYUCIUMD C 3A0AHHOU MOYHOCMBIO
onpeoeneHHblll UHMeSPal:

V4

j sin(x)dx.

0
Yoeoumvcsa 6 mom, umo memoo Cumncona daem Oojiee moyHoe 3HaueHue uHmezpaia no
CPasHenuio ¢ Memooom mpaneyutl npu 0OUHAKOBOM Yuc/le pa3oueHull UHmepeaa
UHMeSPUPOBAHUSL.



12

3. Pewums oughgpepenyuanvnoe ypagnenue y'=y na unmepeane om 0 0o 2 ¢ Ha4anbHbIM
yenosuem y(0)=1 memooom Diinepa u no nessnou cxeme. CpasHums 00a YUCIEHHBIX
pewenuss ¢ MoYHbIM y=exp(X) nymem nocmpoenus epaguxos pewenui. IIpedycmompems
B03MOIICHOCHb USMEHEHUS eTUYUHBL WUA2a UHMEeSPUPOBAHUL, U YOeOUmbcsi 8 MOoM, Ymo ¢
VMeHbUuleHUeM waza mo4HOCMb YAY4uaemcs.

4, Memooom Pynee-Kymma uemeepmozo nopsoka pewiums ougpepenyuaibHoe ypagHeHue:

d
_y — Xy
dx
¢ Hauanvuwvim yenosuem y(0)=1 na unmepeane om 0 0o 1. [locmpoums epaguxu uuciennoeo
PpeweHuUs U MOYHO20 PEUEeHUL:
X212
y=¢ .

5. Cocmasumuv npoepammy, svruucisiowyio gyukyuro SIiN(X) ¢ nomowvio pasznogicenus 6
@ynxyuu 6 pso Tetinopa. Bvluucienue ¢hynkyuu 00134CHO ObIMb BLINOIHEHO C 3A0AHHOT
OMHOCUMENbHOU MOYHOCBIO.

6. Haiimu mouky, docmaensaowyio MuHuUMym QyHKYyuu 08yx nepemeHHbIX:

f(x y)=x*—y +ysin(2x) + 2.5
npuU 02PAHUYEHUSX:
2 2
y>1 X*+y <9, 2x+3y=>4.
7. Memooom npoconku pewiums ciedyrowyo Kpaegyo 3a0auy:
d’y  ,dy .
X—>+2—=-xy=¢", y(1)=0, y(2)=1.
dx dx
Tlocmpoums epaguku wucienHo2o pewenus u moyHO20 PeueHUs.:
e* Ce*-Ce”
=422
2 X
20e
5-2¢ 1
C,=————, C,=(C,+2)e’.
2(e -1 2
IIpoananuzuposamsv 3a6UCUMOCHb MOYHOCIU YUCTEHHO2O PEUeHUsl OM YUCLA pa3oueHul
UHmMEpPBANa, Ha KOMOPOM UWEMCsl peuleHue.
8. Havimu npouseoonvle ¢pynxyuii ananumuyecku u yucienno. Hapucosamo epaghuxu,
CPABHUMD.

1) y=|X

2) y=(x+2)§ —(x—2)§

X

e
3) v =
)Y 1+Xx
2
X
4y y=3
)Y X+1
a* 1—a*
5 vy= - arctgla™) a>1
)Y 1+a®* 1+a* g( )

6) y=x° sin[lj
X

7)) y=x° sin(lj
X
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Tocmpoums unmepnonsayuonnsiii noauHom o Gyuxyuu | (X) Hccneoosamwv kauecmeo

UHmMEepnoJAyUuU 6 3a8UCUMOCMU ONl YUCTIA Y3108 UHMEPNOJIAYUL.

10.
11.

1)
2)

3)

f(x)=sin(2x), xe[-2,2]
f(x)=e™ +x? +sin(2), xe[-22]

1
f(x)= ——— 22
(x) 1+2x2’ xel-2.2]

Hanucamw npozpammy 015 bryucienus 0a306b1x CHAAUHOS.
Ilocmpoumb epaguxu 6a3ucHbIX cniaiHo8 Boyi(x), Blyi(x). B, (x).

8.1.3. OueHovHbIe CpeaCTBaA I IPOMEKYTOUHON aTTeCTAllUN

[IpomexyTouHas aTTecTanus MPOBOIUTCS B popme 3auéTa ¢ Y4ETOM BBINOJTHEHHBIX 3a
CeMecTp MPaKTUYECKUX 3aIaHUN

MaTepI/IaJ'ILI AT IPOBEACHU A TCKYLICTO U IIPOMEIKYTOYHOI'O KOHTPOJIA 3HaHUHI CTYACHTOB!:

No Komnerenmum,
H\;I Bunx konTpOs KoHTponupyembie TeMbI (pa3aenbl) | KOMIIOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCS
CobecemoBaHue Mpu Bce TeMbl
1. 3aIATe TOTOBOU OIIK-3
IPOrPAMMBI
2. [TonroToBka K 3a4ety Bce paznensr OIIK-3

[TpuMepHBIii CITUCOK BOMPOCOB K 3a4eTy:

1.
2.
3.

o1

[TpubnmkeHHOE perieHne TPAHCLUEHEHTHBIX YPaBHEHUH

MeToap! BEIYUCIEHUH ONIPENEIEHHBIX HHTETPAJIOB

UucneHHoe MHTErpUpOBaHHE OOBIKHOBEHHBIX JAHU(QepeHInanbHbIX YpaBHEHHH B
nocTtaHoBKe 3a1aun Komm.

UucneHnHoe pelieHre JMHEWHbIX Ju(epeHIMaTbHbIX ypaBHEHUH B 3ajjaue ¢ KPaeBbIMU
YCIOBUSIMHU.

®opMupoBaHUE MATEMATUYECKUX U KOMITBIOTEPHBIX MOJIENEH.

Peanuszanus OCHOBHBIX YHCJIEHHBIX METOJIOB B IIAKETE.

IIpuMep TecTOBBIX 3aaHUI 1JIA NPOBEPKU CPOPMHPOBAHHOCTH KOMIIETCHUMH, YKA3aHHbIX
Bbime 1.l 11:

1. Yto BEIMOJHSET MOAIPOrpaMma

double fr(double a, double b, double eps){

¥

while(fabs(b-a)>eps) {i++;
a=b-(b-a)*f(b)/(f(b)-f(a));
b=a-(a-b)*f(a)/(f(a)-f(b));

return (b);

BBIYHCIISICT MPOU3BOIHYI0 QyHKImu f(X);

BeIYHCIISIET KOpeHb Gpynkimu f(X);

BBIYHCISIET HHTETpai oT GpyHKuH f(X);

anmpokcumupyet QyHkiuro f(X) MeTomoM HaMMEHBIIMX KBAPaTOB
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WuTepnonupyronas ¥ SKCTpanoiaupyomas GyHKIHNH OTINYAIOTCS
00J1aCThIO ONIpEaEeIICHUS
00JIaCTBIO PaCIPOCTPAHEHUS
00JIaCTBhIO OTpaHUYCHUS
00J1aCThI0 OOHAPYKEHUS
CrnakuBaroluil CIUIaiiH peHa3HavyeH Jyis
g hepeHIMPOBaAHUS
WHTETPUPOBAHUS
MHTEPIOJIUPOBAHUS
anmpOKCUMAIIH
Kaxk mpaBuiio, Bce crutaiiHbI CTpOSsIT Yepe3 0a3ucHbie cruiaiiibl (B-crutaitaer). 3to

o0ecrieunBacT:

7.

JIOKAJIbHOCTh

JIeTAIbHOCTh

TOYHOCTb

TJIaJIKOCTh

Meton Haumenbux kBaapatos (MHK) npumensercs s

BBIYUCIICHUS KOA((UIIMEHTOB HHTEPIIOTUPYIOMIEH (PyHKITIH

no0opa napameTpoB GUTUpYOIEH QyHKITUN

YMEHBIICHHUS OITNOOK armmpOKCUMHUPYIOIIEH QyHKINU

OTIpEJICIICHUS paJNyCca OKPYTIISIOMEH (QyHKINU

Mertoa npsiMOYTOJIBHUKOB, METOJT Tpanenuid, Mmetos; CHMIcoHa — crocoObl YHCICHHOTO
Qg depeHIUpoBaHUS

WHTETPUPOBAHUS

peuieHusl ypaBHEHUI

MOCTPOEHUS CIUIATHOB

[Tpumensist nuckpetHoe mpeodbpazoBanue Oypoe (AI1D) k Habopy 3HaUEHUI PYHKIINH C

OIMPECACIICHHBIM IaroM 1o BPpEMCHH ITOJy4YaroT Ha6op 3HAYCHUHU CIICKTpa ¢ HCKOTOPBIM IIarom Iio
4acToTe. OTO JJI BBIMI'PBIIIA B

8.

4acToTe

IIPOCTOTE

TOYHOCTH

MOMEXO03ALUIEHHOCTH

Yacrora HalikBrcra — 3TO MakCHMMasbHasi U3BECTHAs YaCTOTA B CIEKTPE CUTHAJIa JUIs

JAaHHOT'O Habopa BpeMeHHBIX oTcyeToB. OHa onpenensercs

9.

ITOIPEIIHOCTBIO0 OTCYETOB

1aroM OTCYETOB

3HA4YEHHEM OTCUYETOB

KOJIMYECTBOM OTCUYETOB

[Ipu yncnennom nuddepeHUpoBaHNN BbIYUCIEHNE 1-01 1 2-01 TPOU3BOJHON MPOUCXOIUT

C OIpeaeNeHHON norpeHocThio. [Ipu aToM

10.

11.

MOTPEIIHOCTh BHIYUCICHUS y' OOJIbIIIE MOTPEIIHOCTH "

MOTPEUIHOCTh BBIUUCIEHUS Y MEHBIIIE MOTPEMIHOCTH "

00€ MOrpenHoCTH PaBHbI

00e MOrpenTHOCTH PaBHBI HYITIO

®pa3za «cmiaiiH gedexra 1) mo3BosIET CyIUuTh O

Ka4yeCcTBE CIUIailHa

KOJINYECTBE CIJIaliHA

TOJTHOCTH CILIaiiHa

[JIaJIKOCTHU CILIaliHa

Hcnonps3oBanne 0a3MCHBIX CIUTAHOB 00ECTIEYMBAET CJICTYIONIEE CBONCTBO MATPHIIBI

HHTCPIOJIAINN:



12.

13.
3TO

14.

15
00paTUMOCTh
KBaJIpaTHOCTh
JMaroHaJIbHOCTh
TPAHCIIOHUPYEMOCTh
MeTtoasl xopa, cekymux, HproToHa, OUCEKIINU — 3TO aIrOpPUTMBbI
HMHTETpUPOBAHUS
pElIeHUs CUCTEM JIMHEHHBIX YpaBHEHHUI
pelIeHNS] HETMHEUHBIX YpaBHEHUH
pemenus 1udpepeHInaTbHBIX YpaBHEHUN
[TpuMeHHUTETHHO K KypCY YHCIEHHBIX METOJ0OB MaTEMaTHIECKOTO aHaln3a, «0aboukay —

onepanus anroputMma Kynu-Tsroku

omepaius cxeMsl ['opHepa

peanu3zauus meroga Cumicona

CTHJIb TUTABAIOIICH apru(PMETUKU

Jlnisa peumrenust ypaBuenus F(x)=0 B cmyyae oueHb MEIJICHHO MEHSIOUIECHCS PYHKIIUU JTydIlie

HCIIOJB30BaTh MECTO/

15.

16.

17.

Hprorona

CEKYIIHMX

Xopa

JTUXOTOMHHU

Cmnaiin — 310

AITOPUTM

byHKIUS

dbopmyia

abcrpakius

®opmynel Kpamepa B YMCIIEHHBIX METOIaX HE UCTIONB3YIOT M3-32
CJIO’)KHOCTHU BBIYMCIICHHI

OIIMOOK BBIYUCICHHUN

JIOJITUX BBIYUCIICHHI

HESICHOCTH BBIYUCIICHHH

[Tpu mocTpoeHUU CIIAtHOB JICHTOYHBIC MATPHUIILI B YCIOBUSAX UHTEPIIOJSAIIMN

00€ecIIeunBaroT

18.

CKOpPOCTb BBIYHCIICHUI

MaJIyr0 IOTPEIIHOCTh BBIYMCICHUI

OPUTMHAJIBbHOCTh BBIYACICHUN

MIPOCTOTY BBIYUCICHUN

[Ipu yncIeHHOM CYMMUPOBAHUU PSIIOB OKA3bIBAETCSI, YTO BCE PAJIBI «CXOAATCS». ITO

MPOUCXOAUT HU3-3a

19.

CKOPOCTU KOMIBIOTEPHBIX BHIYMCIICHUN

MOTPEUTHOCTH KOMIIBIOTEPHBIX BBIYUCICHUI
HCIIOJIb30BaHUS HECKOJIBKUX MPOLECCOPOB

MIPaBWJIBLHOTO TIOPsiAKa OAWTOB B MAMSITH

V316l crimaitHa — 3TO

TOYKH 33/1aHUS 3HAYEHUIN PYHKIINU U TPOU3BOHBIX

TOYKH CIIMBKH 3HAUE€HUN (PYHKIIMH U TPOU3BOIHBIX

TOYKH MUHTEPIOJISINH 3HAYCHUH QYHKIIMHA U TTPOU3BOTHBIX
TOYKH alMPOKCUMAIIUY 3HAYCHUH (PYHKIIUU U TIPOU3BOAHBIX
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Paspaborunkn:

IOIEHT, K.(.-M.H. C.I1., T'opOyHOB
(nsdruts) (3anumaemas OONHCHOCMYb) (unuyuansi, pamunus)

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeOoBanusMu PI'OC BO mo HampaBieHUro
noarotroBku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenannu kadeapsl 001Iel u kocmudeckont Guzuku UT'Y
«_ 15 » _mapra 2023 .

[Tporokon Ne _8 , 3aB. kadeapoii % B.JI. TTanepHbrii
,_/___/____"’___..._.

Hacrosimmasi mporpamMmMa He MoKeT OBbITH BOCIPOU3BeJeHA HU B Kakoil d¢opme 0e3

NpeABaAPUTEJIBHOI0 INMCbMEHHOI'0 paspeuicHust Raq)enpbl-pzwpaﬁqunKa nporpaMmmal.



