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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

Leab Kypca — naTh CTyJEHTaM IPEACTaBICHHWE O COBPEMEHHBIX MeEToJaX OOpaboTKH
nHGOpMaLUU U UCCIIEOBaHMs ABJICHUN IyTeM UX YHUCIEHHOTO MOJEIMPOBAaHMS Ha KOMIbIOTEpax,
CIOCOOCTBOBaTh PA3BUTUIO MX HHTEIUIEKTYaJIbHBIX, TBOPYECKUX CHOCOOHOCTEH M KPUTHYECKOIO
MBIIIJIEHUS B XOJ€ MPOBEACHUS MCCIEA0BaHUMN, aHAJIN3a SIBJICHUN, BOCIPUATUS U UHTEPIIPETALIMU
uHpOpMaILnu.

JUis nocTuKeHus JaHHOM Lieny ObUIN MOCTaBJICHBI 3aJa4H:

*  OCBOMTb IIPUEMBI U METOABI IPOIPAMMHUPOBAHNS;

*  U3YYUTh OCHOBBI IOCTPOCHUS YUCICHHON MOIETH (PU3UYECKOTO SBICHUS;

*  OCBOMTb YUCIJIEHHBIE METO/Ibl 1 OCHOBBI MaTEMATUUYECKOTO MOJECIUPOBAHMUS.
Il. Mecto aucuuniaunsl (MoayJsi) B crpykrype OIIOII BO

Kypc uucienHble METOJbl M MaTEeMAaTUYECKOE MOJICIMPOBAHUE MOIYJs «HH(POPMATUKA»
OTHOCHUTCS K 00s13aTenbHOM yacTu Onoka bl. JlaHHas aucuuninHa mpeiHa3HayeHa JUisl CTYACHTOB
Kypca.

[Tpu n3yueHun 1aHHOTO Kypca UCIIOJIb3YIOTCS Pa3Jelibl U TEMBI CIEAYONIMX AUCIUILINH:

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

AJIEKTPOJIMHAMUKA, aTOMHAs U sifiepHas Gu3HKa);

. BbICIIas MaTeMaThka (MaTeMaTHMYeCKUW aHalu3, aHaJUTUYecKas TIeoMeTpus,

muddepeHIanbHOe U UHTETPaJbHOE HCUMCIEHUE, AJIEMEHThl BBIYMCIUTEIBHON MaTeMaTHKH,

TCOpHUA BepOHTHOCTeﬁ N MaTCMaTH4YCCKas1 CTaTI/ICTI/IKa)

I11. TpeGoBanus K pe3yJibTaTaM OCBOEHHUS THCHUIIIMHbI

Kypc «HucneHnHsle METOJbl U MaTeMaTHYECKOE MOJEIMPOBAHHUE», COIVIACHO MOJI0KEHUAM
(benepaabHOrO TOCYJapCTBEHHOTO OOpa30BaTEIbHOIO CTaHJAApTa BBICHIErO0 OOpa30BaHUS IpU
noArotoBke OakanaBpa no HampaieHuio 03.03.02 ®usuka, Mo3BOJsSET CTYIAEHTY NpuoOpecTu
cnenytomue oodmenpodeccunonanbHbie kKomnereHnuu (OI1K):

- Croco0OeH IMOHUMAaTh MMPUHIIHUIIBI pa6OTLI COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHBIX TEXHOJIOTHUI 1

HCITOJTH30BATh WX JIUIS PEMICHHS 33724 MPOo(deCCHOHATBHON IeATeTbHOCTH (OHK—3).



4

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs MO JUCHHUILJIMHE (MOAYJII0), COOTHECEHHBIX €

HHIAHKATOPAaMH JOCTHKCHUSA KOMIIeTeHIInii

KoMmnerenuus HNuauxaropsl PesyabTaTnl 00yyeHus
KOMIIEeTCHIIU
OIIK-3 HJIK onk33 3Haer:
Hcnons3yer ® OCHOBHBIC IPUHIUITBI TIOCTPOCHUS
COBPEMEHHBIE cucTeM 00pabOTKH U Nepeaadn
MH(POPMAaLIMOHHbIE uH(popManuy;

TEXHOJIOTUH TSI
UCCIICIOBAHMS U
MOJICTTUPOBAHUS
(bU3NYECKUX SBICHUH U
mporeccoB B chepe
CBOEH
poQeCCHOHAILHON
JeSITeIIbHOCTH

® OCHOBBI IMOJX0/1a K aHAIIU3Y
WH(OPMAIIMOHHBIX MPOIIECCOB;
® COBpPEMEHHBIE anmnapaTHbe U
MpOrpaMMHBIE CPEJICTBA
BBIYMCIIMTENBLHON TEXHUKH.
YmMmeer:
HUCIIOIb30BaTh MaTeMaTHIECKIH
amnmapar JijIsi OCBOCHHS
TEOPETHYECKUX OCHOB U
MPAKTUYECKOT'O UCIIOIb30BaAHMS
(hU3UYECKUX METOJIOB.

IV. Conep:xanue U CTPYKTYpa AUCHUILINHBI (MOLYJIs1)

O0BbeM IUCIUILIMHEI COCTABIIAET 3 3a4eTHRIX equHuIbl, 108 yacos,

B TOM uuciie 84 yacoB KOHTAKTHOM pabOTBHI.

3ansaTus MMPpOBOAATCA TOJIBKO B OYHOM (I)opMe 06y‘leHI/I$I C IPUMCHCHUCM TUCTAHITUOHHOTI'O KOHTPOJIA

camocTosITeNbHON paboThl cTyneHToB yepe3 DUOC ¢dakynbTeTa. DIEKTPOHHON U JUCTAHIIMOHHON

dhopm 00ydeHust He peTyCcMaTpUBaeTCsl.

Ha MPAKTUYCCKYIO TOATOTOBKY OTBOJAUTCA 20 AYJJUTOPHBIX 9aCOB (BO BpEMs BBITIOJTHCHUSA

MIPAKTUYECKHUX 3aaHuil).

dopma TpOMEKYTOUHON ATTECTALMU: 3AYET.



4.1. Conepma}me AUCHUIIJINHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUA0B y‘leﬁHLIX 3aHSATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA

AKAACMHUICCKHUX JacoB

Ne Pa3gen qucuuniauHbl/TEMA = Buasbl yue6Hoii padoThl, DopMBI TEKYyLIET0
n/n = 2 | BKJIIOYAsi CAMOCTOSITE/ILHYIO PaGoOTy 06yqaloIUXCsl, KOHTPOJISI
g E NPaKTHYECKYI0 HOATOTOBKY U TPYI0eMKOCTh ycreBaeMocCTu;
2 § g (B yacax) ®opMa IPOMeKYTOUHOI
= 2 = g KonTakTHas padora npenoaaBareJs ¢ « arrecTalluu
2 S ERS 00y9aromIMHucst Z (no cemecmpam)
= © g ° -
9 ) E g g g
© 2 o =S
4 = o Jlexuuu Cemunapckune/ | Koncynb S =
5 e NpaKkTH4YecKue/ | TAUMHU g :‘
= 5 JadopaTopHbie z
= 3aHATHSA ©
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. Bsedenue 6 uuciienHvle Memoowl. 3 38 8 6 24 8
2 | Paszoen 2. Cnaatinul. 3 |30 8 4 18 8 Pemenue 3ana4y Ha
3 | Pazden 3. Hucnennvie memoobl peuieHuli 00bIKHOBEHHbIX 3 26 4 6 12 3 IPOrpaMMHUPOBAHUE
ouppepenyuanvrvix ypasHenuil.
3auér 3 CobecenoBanne
KonTpoip Ha 3a9éT 8
KCP 6
HToro yacos 108 | 20 16 54 24
4.2. IInan BHeayAUTOPHOI CAMOCTOSITEJIbLHON PadoThl 00y4AIOIIMXCS MO AUCHHUILIHHE
CamocTosTenbHas paboTa 00yyaroumxcs V4ebHo-
METOJTNIECKOE
OneHouHoe
Cemectp Hassanue pasznena, TeMbl B 5 046 Cpoku | TpymoemkocTh — obecneueHue
U CAMOCTOATCIBLHON PAOOTRL| ) i enus (4ac.) pea CaMOCTOATENbHOU
paboThI
3 Bce paznenst Pemienue 3anaun Ha B Teuenue 50 3amauu u Bces
[pOrpaMMHpPOBAHNEC cemecrpa YIOPAXHEHUS | peKOMEHayemas
P
Bce pa3aeabl abora ¢ HCKHI/\I’OHHHM MaTeIZI/IaHOM K xomy IuTeparypa
3 1 yueGHOM THTEPaTypOH. coMecTDA 4
IToAroTOBKa K 3a4ETy P Tect
OO0t 00beM CaMOCTOSATEIHLHOM PabOTHI O AUCIUILTHHE (Yac) 54




4.3. CoaepxxaHune y4eOHOro MaTepuajia
CopeprkaHue pas3iesioB U TEM AUCIUTIIHHBI

Pa3gen 1. BBenenue B UucjJeHHbIE METObI.
Tema 1. IlonsiTHE YMCJIEHHLIX METO/IOB.

CyTb BO3HUKAIOIIKX MpobsieM. BiusHue morpemuocTy KOMIbIOTEPHBIX BhluMcieHui. [Ipumep
— “Hcuye3HOBEHHME’ KOpPHEH W “JIOKHBIE” KOpHU alreOpanyeckux ypaBHeHUU. OTianyume

YUCJICHHBIX AJITOPUTMOB OT AHAJIUTUYCCKUX.

Tema 2. Buzyanu3anusi 1aHHBIX.
CrocoObl  OTOOpaKeHMsI BBIYMCICHHBIX JIaHHBIX. VICIIONb30BaHWE CHEIUATU3UPOBAHHBIX
cpenctB. Cpena Gnuplot. OCHOBHBIE KOMaHJIbI, MTPUMEPBI MOCTPOCHUS TPaPUKOB (YHKIIHA.

[Ipocreiimme ckpuntsl cpeast Gnuplot. CoxpaneHue mocTpoeHHBIX IpauKOB B (paiii.

Tema 3. UnciieHHOe pelieHre HeJMHEHHBIX aJIire0panvecKux ypaBHeHHUH.
Mertoabl KacaTenbHOM, cekyuiei, Oucekuuu. [lonstue pacxomumoctu anropurMma. Ilonstue

CKOPOCTH CXOOANMOCTH. Jlokanu3anus KOpHeﬁ.

Tema 4. Pemienne cucreM JTUHeHHBIX YPABHEHHUH.
Marpuunsiii Meron (oOpatnHoit wmatpuibl), meron Kpamepa, meron [aycca-Koppana.
Peanuzanus meronos. CpaBHEHHE METOIOB 110 KOJMYECTBY OIEPALMNA U XapaKTepy HAKOIUICHUS

OIIIHOOK. AJ'IFOpI/ITMLI AJI CJIyYaceB JUAaroHaJlbHbIX MATPHIL.

Tema S. Yuciaennoe n1uddepeHiupoBanue 1 HHTErpMpoOBaHHe.

OcHoBHas ¢dopmyna nuddepeHumanpbHoro ucuucienus. JuddepennmpoBanue GyHKIMM,
3aJJaHHbIX aHaIUTHYecKUu. Bpi6op BenmuuuHbl npupamienus. uddepeHurpoBanue AUCKPETHO
3agaHHbIX (yHkiuid. [lonartue pasnenenHoi pasHoctH. [lonstue cerku. YuciaeHHoe
MHTErpUPOBaHUE B CIIyyae paBHOMEPHOI ceTku. MeTo | mpsMOYyroJbHUKOB U MeTo/1 CHUMIICOHA.
WuTerpupoBanue QyHKIMH, 3alaHHOM Ha HEpaBHOMEpHOU ceTke. HTerpupoBanue QyHKIU,

HUMEIOIIUX 0COOYIO TOUKY.

Tema 6. UaTepnonsinyusa. ANNpoOKCMMANNA. JKCTPANOJISALUS.
OcHoBHbIe TOHATUA. JIMHEWHas W TOJMHOMHUATbHAS HMHTEPHONANUsA. VHTEpHONSIIMOHHBIN
MHorouwleH Jlarpawxka, Turrocel W MHUHYCHl. KycouHas WHTepHoJsmus. AMIMPOKCUMAIIHUS

3aJaHHbIMHU (I)YHKI_II/IHMI/I. MeTo1 HauMEHBIIIUX KBaapaToB.

Pazgen 2. Cnnaiinebl.
Tema 7. OcHOBHBIC NOHATHSA CIVIAWH-(PYHKIIUIA.
HNHTEepnonsMoOHHbIE W annpOKCUMUPYIOIME CIaiHbl. CIIaXXUBAKOIIME W JIOKAJIbHBIE
craitael. [peacrasnenue yepe3 B-crutaitnbl. “CnBka’” ciiaitnoB. [Tonsatue nedekra crutaiina.
OcobeHHOCTH CIUIaifHOB HAa paBHOMEPHOH M HepaBHOMepHOU ceTkax. [loHsaTHe y371a crutaiiHa u

y3J1a UHTEPHOJIALMH.

Tema 8. JlokaiabHble B-criaiiHbl.
OcHoBubie (hopmynsl. [Toamporpammbl BeMUCIEHHUS KO3()(PUIMEHTOB M 3HAYEHUH CIUIaiiHA.
WuterpupoBanue u auddepenuupoBanre (yHKIMHA, 3aZaHHBIX cIUlaiiHOM. Pemienue

YpaBHEHU.



Tema 9. UnTepnoIsiiOHHbIC KyOHMYeCKHe CIIAMHBI.

CXoouMOCTh CIUIAiHOB YETHOM M HedeTHOM cTerneHeld. OCOOEHHOCTH HCIIOJb30BaHUS Ha
paBHOMEpPHOW U HepaBHOMEpHOW ceTkax. OcHoBHble QopMynbl. [IpumeHeHue Meroaa
YHUBEPCATHHOW MPOTOHKH 3-TUArOHATBHBIX MATPHIl JUISI HaXOXACHHUS KOA((UIIMEHTOB

cIIalHa.

Tema 10. Cruiaiinbl ¢ 1epekToM, OTIMYHBIM OT 1.
CMBICT UCTTONTB30BaHUS. AJITOPUTMBI TTIOCTPOSHUS KyOHYeCKOro CruliaiiHa Aedekra 2 U cruiaiiHa

5-crenenu nedexra 3.

Tema 11. IlpndanskeHne KpUBBIX.

[Ipo6nema 3amMkHyThIX JuHHHE. Mcnonp3oBaHMEe  MONAPHOW  CHCTEMBI  KOOpIMHAT.

[Tapamerpuueckue crutaitael. Kpussie besbe. CrutaiiH AKUMBI.

Pasnen 3 . UncienHbie MeTObI pellieHN i 00bIKHOBEHHBIX AU depeHunaJIbHbIX yPABHEHUH.

Tema 12. MeToab! pelieHue ypaBHeHHIi ¢ HAYaJIbHBIMHU ycaoBusAMH (3agava Komu).
Merton Diinepa. Meronsl Pynre-KyTTsl. Perenne cuctem 00bIKHOBEHHBIX AU (epeHInaIbHbIX
ypaBHEHMH mepBOro mnopsiaka. PemieHue OObIKHOBEHHBIX Au(pdepeHLualbHbIX YpaBHEHUI

BTOpOTO U 00JIee BRICOKHUX MOPSIKOB.

Tema 13. MeToab! pelieHUs1 ypaBHEHMI ¢ TPAHUYHBIMH YCJI0BUAMH (KpaeBasi 3a/1a4a).
Meton «cTpenbObl» pelIeHnuss OOBIKHOBEHHOrO IU(EpeHINaIbHOIO ypaBHEHUsS BTOPOTO

nopsaaka ¢ rpaHUYHBIMU YCIIOBUSAMU. KOHG“IHO'pSBHOCTHBII\/’I MCTOJ PCIICHUA KpaeBoﬁ 3aJa4yu.

4.3.1. IlepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3AHATHI U J1a00pPATOPHBIX padoT

No Ne paspena u HaumeHoBaHue ceMUHapoB, Tpynoe OneHouyHbIe dopmupye
n/n TEMBI NPaKTHYECKUX U J1a0OPaTOPHBIX | MKOCTb cpencTBa MBIC
JUCHUITIIINHBI 6 KOMIICTCHIL
pabor (uacer)
(Mozyst) uu
1 2 3 4 5 6
npakxt. U TBOp.
1. 1 Busyanuzanus 1aHHBIX. 4 Saamms, cobec.
HucneHHoe pelieHue npakt. 1 tBOD.
2. 1 HETTMHEHWHBIX aNTreOpandecKux 6 3amanus, codec.
YPaBHEHHUH.
3 1 Pemenue cucrem JIMHENHBIX 6 npakt. 1 tBOD.
' YpaBHEHUH. 3ananus, cobec.
4 1 Yucnennoe auddepeHnnupoBanme 6 npakt. U TBOD.
U MHTETPUPOBaHHE 3ananus, cobec.
5 1 WNurtepnonsuus. Annpokcumariusi. 4 npakt. U TBOD. OIIK3.3
) DKCTpanoJsusl. 3amanus, codec.
5 5 OCHOBHBbIE IOHATHS CIUIAH- 4 npakt. U TBOD.
byHKIMi. 3ananus, cobec.
. npakt. 1 tBOD.
7. 2 JlokanbHble B-crutaifHbl. 4 p p
3aganus, cobec.
8 2 HNHTepnonsiimoHable KyOndecKue 4 npakt. 1 tBOD.
CILIAMHEL 3amanus, cobec.
9 2 Crutaiinbl ¢ 1eeKTOM, OTIUIHBIM 4 npakt. 1 tBOD.
or 1. 3amanus, cobec.




10. 2 [TpubnnxeHne KpUBbIX. 4 npaxt. M TBop.
3amanus, codec.

Merto/ibl pellieHue ypaBHEHHI C npakt. 1 tBOD.
11. 3 HavyaJIbHBIMM YCJIOBUSIMU (3a/1a4a 4 3ananus, cobec.

Kormm)

Meroasl peleHns] ypaBHEHUH ¢ npakt. 1 tBOD.

12. 3 I'PAaHUYHBIMHU yCIIOBUSIMHU 4 3amanus, codec.
(kpaeBas 3aj1a4a).

4.3.2. Ilepedyennb TeM (BOMPOCOB), BBIHOCMMBIX HA CAMOCTOSITEIbHOE U3YyUeHHEe CTYJIeHTaAaMH B
paMkax camoctosaTebHOi padoTsl (CPC)

No Buzn Pexomennyemas
- Tema CaMOCTOSITEIbHON 3agaHue Y HJIK
HEJI. auTeparypa
paboThl
1. Bce Tembl Pemenue 3agaun Ha Hanwmcats Bces pexomennyemas HIIK
MpOrpaMMHpPOBAHKME | MPOrpaMMy | JIUTepaTypa OIIK3.3
2. Tekymue KOHCYJIbTAIIMU

4.4. MeTonnyeckne yKa3aHus 10 OPraHU3alHN CAMOCTOSITEIbHOI paGoThl CTYIEHTOB

K coBpeMeHHOMY CIEIMANUCTY OOLIECTBO MPEABSBISCT JOCTATOYHO IIMPOKHH TEpPEYCHb
TpeOOBaHUH, CpeIu KOTOPHIX HEMAJIOBAKHOE 3HAUYEHHE HWMEET HaJIWYhUe Yy BBITYCKHUKOB
OTIpEeJICIEHHBIX CHOCOOHOCTEH M yMEHHs CaMOCTOSTENIbHO JOOBIBaTh 3HAHUS W3 PA3THUYHBIX
WUCTOYHHUKOB, CHCTEMATH3HpPOBATH IIOJyUYEeHHYI0 HWH(GOpPMAIMIO, 1aBaTh OIEHKY KOHKPETHOU
¢unancoBoi curyaruu. dopMupoBaHHe TaKOTO YMEHHs HMPOMCXOJUT B TEUEHHE BCEro Nepuojia
00y4YeHHS uepe3 y9acTHe CTYICHTOB B IPAKTUIECKUX 3aHSATHIX, BBIOJIHEHHE KOHTPOJIbHBIX 3aaHUI
U TECTOB, HAlMCaHUE KyPCOBBIX U BBINYCKHBIX KBaTU(HUKAIMOHHBIX pabor. Ilpum sToM
CaMOCTOsATENbHAsA Pab0Ta CTYIEHTOB UIPAET PEIIAIOIIYIO0 POJIb B X0/I€ BCETO y4eOHOro mporiecca.

CamocrosTenbHas paboTa peanu3yercs:

1) HemnocpeacTBEHHO B POIIECCE Ay AUTOPHBIX 3aHATHIA - Ha JICKIUAX, TPAKTHYCCKUX U
CEeMUHAPCKUX 3aHATUAX, IPU BBIMOJIHEHUH J1a00PaTOPHBIX paboT.

2) B KkoHTaKTe C mpenojaBaresieM BHE PAMOK PACITUCAHUS - HA KOHCYJIBTAIUSX 10 y4eOHBIM
BOIMPOCAM, B X0JI€ TBOPYECKHX KOHTAKTOB, IPU JIMKBUIAIMH 33]JOJDKEHHOCTEH, Ipr
BBITTOJIHEHUH WHANBHYaTbHBIX 3aJaHUN U T. 1.

3) B Oubnmoteke, 1oMa, B OOIIEKUTHH, Ha Kadepe MPH BHITOJHEHUH CTYICHTOM y4eOHBIX U
TBOPYECKHX 3a/1a4.

I'paHu1IbI MEXTy STUMH BUIAMHU PAOOT TOCTaTOYHO PA3MBITHI, @ CAMU BUIbI
CaMOCTOATENLHOI paboThI epecekaroTcs. Takum 00pa3oM, CaMOCTOATENBFHOM paboTa CTyICHTOB
MOKET OBITh KaK B ayJUTOPUH, TaK U BHE €€.

4.5. IIpuMepHasi TEeMATHKA KYPCOBBIX padoT (IP0eKTOB) (IPU HAJIMYHH)

KypcoBbie paboThl HEe IPEyCMOTPEHBI.



V. YueOHo-MeTOAUYecKOe U MH(OPMAITMOHHOE o0ecnedeHne TUCHUNIHHBI (MOTYJIA)
a) nepeuens 1Umepamypbl

OCHOBHAs TUMepamypa

1. Kgacos, b. 1. UncnenHbie METOIbI aHAIM3A U TMHEWHOH anreOpsl. Mcnonp3oBanune Matlab u
Scilab [DnekTponnsiii pecype] / b. U. KBacoB. - Mocksa : Jlans", 2016. - Pexxum moctyma:
OBbC "UznarensctBo Jlans". - 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 By3oB. CrienmanbHas jmrepatypa). - Pexxum mocryna: ObC "UsparensctBo "Jlanp". -
Heorpanunu. gocrym. - IIpenmeTHbIi ykaszarenas: ¢. 655-666. - bubaumorp.: c. 648-654 (27
Ha3B.). - ISBN 978-5-8114-1623-3

3. Kpacos, B. 1. Ilpakruyeckoe nporpammupoBanue [Tekcr] : yue6. mocodue / B. U. Kpacos,
A. A. IlepeBanos ; pem.: A. I'. Uenckuii, B. b. iBanos ; Upkyrckuii roc. yH-T, ®us. dak. -
Upkytck : Uzn-so UT'Y, 2015. - 111 c. ; 20 cm. - ISBN 978-5-9624-1279-5 : VK
681.3.06(075.8) . — (66 3k3.)

OONOJIHUMENbHAS JAumepamypa

1. Cpouko, B. A. Yucnennsie meTosl [Teker] : Kype neknuii : yuae6. mocodue / B. A. Cpouxko.
- CII6. : Jlans, 2010. - 202 c. ; 20 cM. - (YueOHuku 1 By3oB. CrienianbHas JIATEPATypa). -
bubnuorp.: c. 200. - ISBN 978-5-8114-1014-9 : VIK 519.6(075.8) — ( 85 9Kk3.)

2. Axynny, N.JI. Maremaruyeckoe NporpaMMupOBaHKe B IPUMEPAX U 3a]iadax [DJIeKTPOHHBIH
pecype] : yaeb. mocodue / U. JI. Axynud. - Mocksa : Jlanb, 2011. - 352 c. : un. - (YueOHUKH
st By30B. CrienmanbeHas jurepatypa). - Pexxum mocryma: ObC "UsparensctBo "Jlanp". -
Heorpanuu. noctyn. - bubauorp.: ¢. 347. - ISBN 978-5-8114-0916-7

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

U.1 : OcHoBBI KOMITBIOTEpHOTO MoenupoBanus. - 2003. - 91 c. - bubmmorp.: c.91. —
(33 9K3.)

Y.2 : SA3sik mporpammupoBanus CU. - 2003. - 68 c. - bubnuorp.: c. 68. — (50 5k3.)
Y.3 : UactpymeHTampHbIe cpencTBa MoaeupoBanus. - 2003. - 143 c. — (50 9k3.)
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0) nepuoouuecxkue uzoanus

- HCT.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX Pa3pabomox

1. Kpacos, B. U. Ilpaktnueckoe nporpammupoBanue [Tekcr] : yue6. mocodue / B. U.
Kpacos, A. A. IlepeBaiioB ; pei.: A. I'. YUenckuii, B. b. UBanoB ; MUpkyTckuii roc. yH-T,
®us. dak. - Upkyrcek : Uzn-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/) pa3smereHb

MCTOANYCCKUE MAaTEPpHAJIbI U 3aJaHHUs 110 JAHHOMY KYpPCY

2) baszwl aaHHblx, qu)OpMﬂquHHO-CﬂpdGOLlele U nouckoevle cucniemysl

-+ DU3 «bubmumorex» https://isu.bibliotech.ru/
-+ DBC «Jlanb» http://e.lanbook.com/

-+ DBC «Pykonr» http://rucont.ru

-+ DBC «Aiibyke» http://ibooks.ru

V1. MaTepuajibHO-TeXHHYECKOe O0ecledeHne JUCHMILTHHBI (MO1YJIs1)

6.1. YueOHo-1200paTOpHOE 060py10BaHUE!

[IpuMeHsITh TOMy4YeHHBIE 3HAHMSI HAa MPAKTUKE CTYIEHTHI MOTYT B JIByX CHEIHaTbHBIX
JUCIUIEMHBIX KJACCAX C COBPEMEHHOW BBIYUCIUTEIBHOW TEXHUKOM H COOTBETCTBYIOIIUM
nporpaMMHBIM obecrieuenreM. B kiacce umeer 14 cranmonapuasix kommnbioTepos (Intel Atom CPU
D2500) ¢ moruTopamu (Samsung S19A10 18.5"), WiFi-poyrep 54M Wireless Router TL-WR542G,
mapuipytuzarop DES-1005D. KomnbroTepbl HMEIOT IOCTYN K JIOKaJbHOW CETH YHHUBEpPCUTETa U
BbIxo/l B WHTepHeT. CTyHEHTHI MOTYT CaMOCTOSTENBHO 3aKPEIUIATh IONyYeHHBIH Ha JIEKIUSIX
MaTepuall B JITHX Kiaccax. Ha JEeKIHsX MOTYT HCIIONB30BaThCsl MYJIbTHMEIMIHBIE CpEICTBA!
neperocHoi mpoektop (CASIO XJ-A241), cranmonapusiii HacTeHHbIH 3kpaH (Classic Solution,
244x244), noytoyk Lenovo B590. Kpome Toro, Ha (akynbreTe UMeeTcs KOMIbIOTEPU3UPOBaHHAS

ayIUTOpHS, TIpeTHA3HAYCHHAS U1l CAMOCTOSTEIIBHOM PabOTHI.
6.2. [IporpamMHoe obecneveHne:
Ha kaxmom xommbrotepe ycranoBieHsl OC Linux (Ubuntu 14.04.2 LTS) u cinenyrommme
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 33/1aHM M METOANYECKOE PYKOBOJICTBO B

QJICKTPOHHOM U IICYATHOM BUIC.

6.3. Texuuuyeckue U 31eKTPOHHbIE CPEACTBA:
Bo Bpemst 3aHATHI A TOSICHEHHWS IIOCTaBJICHHBIX B INPAKTUYECKUX pPadOTax 3amaHui

CTYACHTAaM JOCMOHCTPUPYIOTCA Ha SKpaHC C TIOMOIIBIO MPOCKTOpa JOIMOJTHUTCIIBHBIC U

BCIIOMOTaTeNIbHbIE MaTepHalIbl (IPE3EHTALUN, TUIIMUHBIE IPUMEPHI)


http://educa.isu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
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V1l. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Nzydenune kypca «UucaeHHbIE METOABI U MaTEMAaTUYECKOE MOJICITMPOBAHUE» HJIET B IIJIAHE
HAKOIUTEIBHOW CHCTEMBI, T.€. COJCpIKAaTelIbHAs YacTh Ka)JOTO pa3JlieNa, KakK MPaBHIIO, MOXET
3aBCpUIATHCA JII/I6O TCCTOBBIM KOHTPOJICM OLICHKU 3HaHPII>i, JII/I60 UHAUWBUIYAJIbHBIMHA 3aJaHUAMN Ha
npakTuaeckoM 3aHsThud. CTYACHT B TEUEHUE CeMecTpa JOJDKEH BBITIONHUTH OMpeAcEHHOe
KOJIMYECTBO MPAKTHUECKUX 3amaHuii. KOHTPOJIb caMOCTOSATENBHON pabOThl OCYHIECTBISICTCS TPU
MIPOBEPKE CO3IAaHHOMN CTYIEHTOM KOMITBIOTEPHOW MPOTPaMMBbI WJIK MOJCIH U3 CIIHCKA CeMecmpOoablx
3a0aHull TI0O TeME COOTBETCTBYIOIIETrO pasfena. [IpemonaBarens OIEHHBAECT PabOTOCTIOCOOHOCTH
porpamMmsl, €€ 3aBepIIEHHOCTb, THOKOCTh, YHUBEPCATBLHOCTh M PALIMOHATIBLHOCTH. B 3aBUCUMOCTH
OT CTEIICHHU YCIIEBAEMOCTH CTYJICHTA U HEIOYETOB MPOTPAMMBI, JaéTCs JOTOJIHUTEIBHOE 3aJaHHeE.

HTOroBbiii KOHTPOJIBL: 3a4ET.

VI1Il. Onenounble MaTepHaJbl AJ TEKYLero KOHTPOJISI M IPOMEeKYTOYHOM aTTecTaluu

®onp ouenounbix cpeactB (POC) mpencraBieH B MPUITOKESHHUH.

8.1.1. OueHovHbIe CPeACTBA I BXOAHOTO KOHTPOJIS

Bxonnoit KOHTPOJIb HC OCYHICCTBJIACTCA.

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJIS
Kaxxnoe 3ananue npeamnonaraet HamyucaHue CTyIEHTOM MporpamMmbl B cpeie Geany Ha 3aJjaHHYIO

TEMY, OTJIaJIKa U 3alI1Ta €€. HpI/I HGO6XOI[I/IMOCTI/I IMPOBECTHU UCCIICOOBAHUC HOJ'Iy‘-I@HHOfI MOICIIH
IIyTEM HM3MCHCHHA IIapaMCTPOB 3adayu. 3a BBINOJHECHHUE 3agaHud  CTYyACHT IIOJIy4acT
OIPEACIICHHOC KOJIMYECTBO 0aioB. OI[HOTI/IHHLIG 3aJaHusA C06paHBI B pa3acCiibl. IL]'IH MOJIyUCHUA
3a4€Ta B CEMCCTPC HCO6XOI[I/IMO Ha6paTB 20 6aJ'IJ'IOB, BBITIOJTHUB XOTS OBI 110 OIHOMY 3a/IaHUIO

U3 KaXI0ro paszaena. TeKCT 3ajaHuii NpuBeAEH HIKE.

1. Haiimu xopens ypasnenus sin(x)=0.5 na unmepsane om () 0o 1 ¢ omrHocumenvHou owmuoOKo,
He npesviuaroujeti 1%. Pewenue nonyuums 08ymsa cnocobamu: 1 - ucnoiv3osames memoo
HONOBUHHO20 OeleHus; 2 — UCNOIb308amb Memoo Xopo. Yoeoumvbcs 8 mom, ymo 0
ONMUMANLHO HANUCAHHBIX NPOSPAMM Memoo Xopo bonee 3¢hghekmusen no
bvicmpooeticmsuio. [loomeepaicoenuem 3momy O0NAHCEH CLYHCUMb MOm haxm, 4mo OJis
oocmudiceHUus 0OOUHAKOBOU MOYHOCMU 80 MOPOM Menmode mpedyemcs MeHbulee YUCio
obpawenull Kk hyHKYuu (8 0aHHOM cyyae K yHKyuu sin(x)).

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

_Tsin(x)dx.

Yoeoumvcsa 6 mom, umo memoo Cumncona 0aem Oonee mouHoe 3Ha4eHue uHmespaia no
CpasHenuio ¢ Memooom mpaneyutl npu 0OUHAKOBOM YucC]ie pa3oueHull UHmepeaa
UHMeSPUPOBAHUSL.
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3. Pewumo oughghepenyuanvroe ypasnenue y'=y na unmepsane om () 00 2 ¢ Ha4a1bHbIM
yenosuem y(0)=1 memooom Diinepa u no nesasnoti cxeme. CpasHums 006a YUCTEHHBIX
peweHus: ¢ MOYHbIM y=exp(X) nymem nocmpoenus zpaghuxos pewenui. Ilpedycmompems
B03MOIICHOCHb USMEHEHUS BeTUYUHBL WA2A UHMEeZPUPOBAHUsL, U YOeOUmbcsi 8 MoM, Ymo ¢
VMeHbuleHueM waza Mmo4HOCmb YAy4ulaemcs.

4. Memooom Pynee-Kymma uemeepmozo nopsioxa pewiums ougpepenyuanbHoe ypagueHue:

d
_y — Xy
dx
¢ Hauanvuwvim yeaosuem y(0)=1 na unmepesane om 0 0o 1. [locmpoums epaguxu wucieHHo2o
peweHus: U MmO4YHO20 PeueHUs.
L x%2
y=¢e .

5. Cocmasumbv npoepammy, svruucasiiouyio gyukyuio SIN(X) ¢ nomowvio paznodicenus 6
@ynxyuu 6 pso Tetinopa. Boiuucienue ¢hynkyuu 00134CHO ObIMb BLINOIHEHO C 3A0AHHON
OMHOCUMENbHOU MOYHOCMBIO.

6. Haiimu mouky, docmaensaowyio MUHUMYM (PYHKYUU 08YX NePeMEeHHbIX:

2 -
f(x,y)=x>—\/y +ysin(2x) + 2.5
npu 02PAHUYEHUSX:
2 2
y>1 x°+y° <9, 2x+3y=>4.
1. Memooom npoconku pewiums ciedyrouwyio Kpaesyo 3a0ady:
d’y . ,dy .
X—5+2—=—-xy=¢€", y(1)=0, y(2)=1.
dx dx
Ilocmpoums epaguku uucienHozo peutenus u MoYHO20 PeuleHus.:
e Ce'-Ce”
=—4 2
2 X
20e
5-2¢° 1
1= 2 , G, :(Cl+_)e2'
2(e"-1) 2
IIpoananuzuposamsv 3a6UCUMOCHb MOYHOCIIU YUCTEHHO20 PEUeHUsl OM YUCLA pa3oueHull
UHMEPBANA, HA KOMOPOM UWENCsl peuleHue.
8. Havimu npouseoonvle ¢pynxyuii ananumuyecku u yucienno. Hapucosamo epaghuxu,
CPABHUMD.

1) y=|

2) y:(x+2)§ _(x—2)§

X

e
3) v=
)Y 1+ X
XZ
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 (1)
X



9.

UHmMepnoJAlyuU 8 3a8UCUMOCHU ONl YUCia Y3106 UHMepnoAyuln.

10.
11.
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THocmpoums unmepnonsyuonnviii noaunom oas @ynxyuu | (X) Hccneoosamwv kauecmeo

1) f(x)=sin(22x), xe[-2,2]
2) f(x)=e™ +x2+sin(2mx), xe[-22]

3) f(x)=ﬁ, xe[-2.2]

Hanucamw npozpammy 015 biuucnenus 6a30661x CHAAUHOS.
Ilocmpoumb epaguxu 6a3ucHbIX cniaiHo8 Bo,i(x)’ Bl,i(x)' B,; (x).

8.1.3. OueHovHbIe CPeACTBA I IPOMEKYTOUHOM aTTeCTAlluN

HpOMe)KYTOLIHaH aTTeCTaiuAa IIPOBOAUTCA B Q)opMe 3a4éTa ¢ y‘léTOM BBIINIOJIHCHHBIX 3a

CECMCCTP HNPAKTUHYCCKHUX 3a,[[aHHﬁ

MaTepI/IaJ'ILI AT IPOBEACHU A TCKYIICTO U IIPOMEKKYTOUYHOT'O KOHTPOJIA 3HAHUM CTYACHTOB!:

No Kommerenmum,
H\;I Bunx konTpOs KonTponupyembie TeMbI (pa3aeiibl) | KOMIIOHEHTB KOTOPBIX
KOHTPOJIHPYIOTCS
CobecemoBaHue Mpu Bce TeMbl
1. 3aIlATe TOTOBOU OIIK-3
IPOrPaMMBI
2. [TonroToBka K 3a4eTy Bce paznensr OIIK-3

IIprMepHBIii CIIUCOK BOMPOCOB K 3aUeTy:

1. IIpubnuxeHHOE penieHre TPaHCIIEHIEHTHBIX YpaBHEHUM

2. MeTo bl BEIUYHCIECHUN OMIPCACIICHHBIX UHTCTPAJIOB

3. UucrneHHOe WHTETPHPOBAaHUE OOBIKHOBEHHBIX ITU(PPEpEeHINATBHBIX YpaBHEHUH B

IMOCTAaHOBKEC 3aJa4u Komm.

4. YucneHHoe pelieHne JMHEHHbIX TuddepeHnalbHbIX ypaBHEHNH B 3a/1a4€ ¢ KpaeBbIMU

YCIIOBUSIMHU.

o1

CDOpMHpOBaHI/IC MAaTCMAaTUYCCKUX N KOMIIBIOTCPHBIX MO)IeJIefI.
6. Peanmaunﬂ OCHOBHBIX YHCJICHHBIX METOJ0B B ITAKCTC.

IIpuMep TecTOBBLIX 3aJlaHUH 1JIA NPOBEPKU CHOPMHPOBAHHOCTH KOMIIETCHUMH, YKA3aHHbIX
Bbie m.l11:
1. Uro BBIMONHSAET 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(0));
}

return (b);

}

BBIUUCIIAET MPou3BOAHYIO GyHKuu f(X);
BBIUUCIIAET KOpeHb QyHKimH f(X);
BbIUKCIIAET HHTErpai ot ¢pyuknuu f(X);

anmpokcumupyet GyHkipo f(X) METOI0M HAMMEHBIIMX KBaPAaTOB
HuTepnonupyomas U 3KCTpanoIupyomas GyHKIUN OTIUYAI0TCS



4.

14
00J1aCTBIO OTIpEACIICHHS
00J1aCcThIO pacIPOCTPaHEHUs
00J1aCTbIO OTpPaHUYCHHUS
00J1aCThI0 OOHAPYIKEHUS
CriaxuBaroluil CriaiiH npeHa3HayeH Jjis
muddepeHnpoBaHus
HMHTETpUPOBAHUS
HUHTEPIIOTUPOBAHUS
anmnpoKCUMauu
Kak npaBuio, Bce cruiaiiHbl cTpoAT yepe3 Oa3zucHble cruiaiinbl (B-crnaiinel). 910

oOecIieunBaer:

7.

JIOKAJIbHOCTh
JIETajJbHOCTh

TOYHOCTb

IJIaJIKOCTh

Meroa HanmensbIux kBaaparoB (MHK) npumensiercs mis

BBIYHCIICHUS KO3(DPHUIIMEHTOB UHTEPIIOIUPYIOLIEH (PYHKITUH

noxdopa napaMeTpoB puTUpYyroLEel GyHKINH

YMEHbILIEHHUS OIIMOOK alMPOKCUMUPYIOIIeH yHKIIUU

oTpeieNICHUs pauyca OKpyTIsomei GyHKIII

MeTtoa npsMOYTOJILHUKOB, METO Tpamnenuii, Mmeroa CuMIcoHa — crocoObl YUCIEHHOTO
muddepeHmpoBaHus

UHTETPUPOBAHUS

pellieHrs ypaBHeHU!

MOCTPOEHUS CIIAHOB

[Ipumensis nuckperHoe npeodbpazoBanue Oypone ([AI1D) k Habopy 3HaUEHUIN PYHKIMH C

OIIPCACIICHHBIM IAI'OM IO BPEMCHH T10JIYUalOT Ha6op 3HAYCHUH CIICKTpa ¢ HEKOTOPLIM IIaroM I1o
gacTtoTe. OTO JJId BBIMI'PBIIIA B

8.

JacToOTe

MPOCTOTE

TOYHOCTH

MOMEXO03alUIIEHHOCTH

Yacrora HaiikBucTa — 3TO MakCHMallbHasg U3BECTHASA YaCTOTA B CIEKTPE CUTHAJIA JJIS

JaHHOI'O Ha6opa BPEMCHHBLIX OTCYCTOB. Ona OIPCACIIACTCS

9.

MOTPEIIHOCTHIO OTCYETOB
11aromM OTCYETOB

3HAYEHUEM OTCUETOB

KOJIMYECTBOM OTCUETOB

[Tpu unciaenHoM qudpepeHIMPOBaHUY BEIYUCICHUE 1-0i U 2-0l MPOU3BOAHOMN NMPOUCXOAUT

C ompeneneHHoN norpemHocToio. [Ipu aTom

10.

11.

MOTPEIIHOCTh BBIYUCIEHUS y' OOJIBIIIE MOTPEIIHOCTH Y"

ITOTPEIIHOCTh BBIYHACIEHUS Y MEHBIIE OTPEIIHOCTH "

00e MOrpelHOCTH PaBHbI

00e MOTpelHOCTH PaBHBI HYJIIO

®paza «cruiaitH nedexra 1» no3BoJseT CyIuTh O

KauecTBE CIUIaliHa

KOJIMYECTBE CIUIAHA

TOJHOCTH CILJIaHA

IIAJKOCTH CILIaiiHa

Hcnonb3oBanue 0a3UCHBIX CIUIAfHOB 00ECTIEUYMBAET CIIEAYIOIIee CBOMCTBO MAaTPHULIBI

HUHTCPIOJIAINN:

00paTUMOCTh



12.

13.
3TO

14.

15
KBa/IpaTHOCTh
JNaroHaJIbHOCTh
TPaHCIIOHUPYEMOCTD
MeTtoast xopa, cekymux, HproToHa, OMCEKITNH — 3TO aITrOPUTMBI
WHTETPUPOBAHUS
pElIeHUs CUCTEM JIMHEHHBIX YpaBHEHHUI
pelIeHNS] HETMHEUHBIX YpaBHEHUH
pemeHus AuddepeHnaITbHbIX YpaBHEHUH
[TpuMeHHUTENTHHO K KYpPCY YHCIECHHBIX METOJOB MaTEMaTHYECKOTO aHAIIN3a, «0a0oukay —

onepanus anroputma Kynu-Tsroku

omepaius cxeMsl ['opHepa

peanuzanus merona CumiicoHa

CTHJIb TIJIABAOIIEH apruPMETUKN

Jnisa pemenust ypaBuenust F(x)=0 B cnmyuae oueHb MEIJICHHO MEHSIOLIECICS PYHKIIMH Ty4IlIe

HCIIOJIB30BaTh METO/

15.

16.

17.

Hprorona

CEKYIIUX

xopa

JTUXOTOMHUU

CnnaitH — 310

IITOPUTM

byHKIUSA

dbopmyita

abcTpakius

®opmynsl Kpamepa B 4MCIIEHHBIX METOaX HE UCTIOIB3YIOT U3-32
CII0)KHOCTH BBIYUCIICHUN

OIMOOK BBIYUCIICHUN

JONTUX BBIYUCICHUN

HESICHOCTH BBIYMCIICHHIMA

[Tpu mocTpoeHNH CIIIaitHOB JICHTOYHBIE MATPUIIBI B YCIOBUSX UHTEPIOISAINH

00€ecIIeunBaroT

18.

CKOpPOCTb BBIYHCIICHHUI

MaJIyr0 IOTPEIHOCTh BBIYUCICHUI

OPUTMHAJIBbHOCTh BBIYACICHUN

MIPOCTOTY BBIYNCIECHUN

IIpu uncIeHHOM CYMMUPOBAHUH PSIIOB OKA3bIBAETCSI, YTO BCE PSAIBI «CXOAATC». ITO

IMPOUCXOIUT HU3-3a

19.

CKOpOCTI/I KOMHI)IOTepHI)IX BBI‘-II/IC.]'IGHI/II7I

MOTPEUTHOCTH KOMIIBIOTEPHBIX BHIYUCICHUI
HCIIOJIb30BaHUS HECKOJIBKUX MPOLECCOPOB

MIPaBIJIBHOTO TIOPsiAKa OAWTOB B MAMSITH

V316l criimaitHa — 3TO

TOYKH 33/1aHUS 3HAYEHUI PYHKIIMU U TPOU3BOJHBIX

TOYKH CIIMBKH 3HAUE€HUN (PYHKIIMH U IPOU3BOIHBIX

TOYKHN I/IHTepHOJ'ISIIII/II/I 3H3‘—I€HHI>1 (bYHKHI/II/I 58 HpOI/ISBOJIHI)IX
TOYKH alMpPOKCHUMAIIUY 3HAYSHUH QYHKIIMHU U TPOU3BOTHBIX
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Paspaborunkn:
IOIEHT, K.§.-M.H. C.I1., T'opOyHOB
(noorute) (3anumaemas OONHCHOCMb) (unuyuanvi, pamunus)

[Tporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBaHusMu PI'OC BO no HampaBieHHIO
nonarotosku 03.03.02 dusuka.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl o001Ie u kocmuieckoi Guszuku UT'Y
«_22 » _mapra 2024 .

ITporokon Ne _8 , 3aB. kadeapoii @- B.JI. TTantepubrii

Hacrosiimasi mporpamMMa He MOKeT ObITH BOCHpPOU3BeeHA HHU B Kakoil ¢opme 0e3

NpeaABaApUTEJIBbHOI0 IMCbMEHHOT'0 paspelicHUus Katbenpbl-paspaﬁqunKa nporpaMmmal.



