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1 lesu u 3aqa4m 0CBOCHUS IMCHUIIMHBI (MOLYJIs1)

JucuuniuHa <<KOMHI)IOTepHI)I€ TEXHOJIOTMHU aHaJIn3a AUHAMHWUYCCKHUX CHCTEM»
UMEET LEeNbIo chopMHUpOBaTH Y 00yJarOIIHUXCs 00menpodecCHOHaTbHBIC KOMIIETCHIIMA B COOTBET-
ctBun ¢ Tpebosanusvu GI'OC BO no manpasnenuto noaroroku 6axanaspos 09.03.01 Uudop-
MaTHuKa U BBIYUCIUTCIbHAA TCXHUKA.

YK-1 «Cnoco6en OCYIIECTBIISITh TIOUCK, KPUTHIECKUH aHAJN3 U CHHTE3 WHPOPMALNH, IPUMCHATh CHCTEM-
HBII TOAXOJ AJsl pEIIEHHs MOCTaBICHHBIX 331a9)) §

YK-2 «Cnoco6en OTIpeNeNATh KPYT 3a7ad B paMKaX IOCTABJICHHOH LeNH M BHIOMpATh ONTUMAIIBHBIE CIIO-
COOBI HX PEIICHH, HCXOAS U3 JCHCTBYIONINX NIPABOBBIX HOPM, MMEIOIINXCS PECYPCOB M OTPAaHUICHUI)) 5

3agauM TUCHHIIHHBI

Kypc «KoMmnbrOTepHBIC TEXHOJIOTHHM aHAIW3a JTUHAMUYECKUX CHCTEM» MpEIHa3HAueH st
MPUOOPETEHUsT CTYAICHTAMU: TTOHUMAHKS MECTa U POJIM MOJACIMPOBAHMS MPU AHAIU3E U CHHTE3C
CJIO)KHBIX JTMHAMHUYECKUX CHCTEM; YMEHHS MPUMEHITh COBPEMCHHBIC TEXHOJIOTHH IUIAHUPOBAHHS U
MIPOBE/ICHUS KOMITBIOTEPHOTO MOJICTTUPOBAHMS; 3HAHUH aHAN3a ¥ HHTEPIIPETAIINH PE3yJTbTaTOB MO-
JCITUPOBAHNS, POBEPKHU aJIEKBATHOCTU MOJICIIH UCCIICAYEMOU CHCTEME.
3agaun TUCHMNIHHBI

[Mocite u3y4eHust AUCHHUILIMHBI CTYACHTHI JJOJDKHBI 3HATH:

® 1)K M METOJIOJIOTHUIO MOJICIIMPOBAHUS;

® OCHOBHBIC KJIACChI CYHIECCTBYIOIUX TUHAMUYCCKUX MO[[GJIGﬁ;

® MCTOAbI (bopManmaum/I JUHAMHUYCCKUX CUCTEM U CIIOCOOBI UX pcajmsanu C IOMO-
IO COBPEMCHHBIX KOMITBIOTCPHBIX TGXHOJIOFI/II\/JI;

® HAaBBIKH HCCJICJOBAHUA U aHAJIN3a JTHHAMHWYCCKHUX CUCTCM,

MeTO]Ibl 00pabOTKM JaHHBIX KOMITBIOTEPHBIX AKCIEpUMEHTOB. OOBEKTaMu MpodeccroHallb-
HOM JeATeNbHOCTH B paMKax M3y4aeMOW AUCHUIUIMHBI (MOAYJIS) SIBJISIOTCS:
— Maremaruueckoe u nporpamMmmHoe obecrieduenue OBM, pa3zpaboTka KOTOpbIX TpeOyer
NPUMEHEHUS METOJI0OB CHUCTEMHOrO aHajlu3a, YIpaBJIEHUsS, MOIEIUPOBAHUS, AJIs Kaye-
CTBEHHOTO ITPOEKTUPOBAHMs, KOHCTPYUPOBAHUS U DKCIUTyaTallUH.

2 MecTto aucuunauabl (MoayJisi) B crpykrype OIIOIT

Jucrummna « KOMITBIOTEpHBIE TEXHOJIOTUN aHAJIN3a JUHAMHUYECKUX CUCTEM» OT-
HocuTcs K 6oy nuctumiand b1.B.09 yactu oOpa3oBartenbHOi nporpamMmsl, GopMUpyeMast ydacT-
HUKaMH 00pa30BaTEJIbHBIX OTHOLIEHHMH.

Jucuumnrza npenoaaércs B 4 ceMecTpe, Ha 2 Kypce.

[MpucTynas K u3yueHuo gucuuminabl « KOMIIBIOTEpHBIE TEXHOJIOTUN aHAIU3a JIU-
HaMHYECKUX CUCTEM», CTYACHT UMEET 3HAHUS U HAaBBIKH 110 JUCLHUIIIIMHAM:

— MareMaruueckuii aHaJIU3 ¥ JIMHEWHAsI anredpa

— CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTHH B HAYKE



3 [lnanupyemMble pe3yJbTaThl 00yUeHHsI 0 JUCHHUILJINHE (MOY.II0)

®opmMupyeMble KOMIIETEH-
107011

(K00 u HaumeHo8aHue)

HNuauxkaropsl
JMOCTHKeHUSI KOMIIeTeHI Ui
(k00 u popmyrupoexa)

IanupyeMble pe3yJIbTaThl
00y4eHH s 10 AUCIUILIHHE
(moaymo)*

YK-1. Cniocoben ocyriecTs-
JISATB ITOUCK, KPUTHYECKUI
aHaJlu3 U CUHTE3 UHpOpMaIH,
MPUMEHSTh CUCTEMHBIN IO
XOJI I71s1 peUIeHHsI IOCTaBJICH-
HBIX 3a/1a4

VK-1.1. Ananusupyer 3ajauy,
BBIICTISIE €¢ 0a30BBIE COCTaB-
JISTOLIUE

VK-1.2. Omnpenensger u pas-
XUpyeTr uHpopmaiuo, Tpedy-
eMYI0 JUISI PEIICHUs TOCTaB-
JIEHHOH 3a1a4un

VYK-1.3. OcyuecTBisieT Mouck
uHdopMalud UIA  pelIeHus
MOCTABJICHHOM 3a/1aud IO pa3-
JUYHBIM THIIaM 3alPOCOB

Hcnons3yer cpencrsa Marema-
THUYECKOTO aHAJIN3a CIIOKHBIX JIU-
HAMHUYECKUX CUCTEM

Ymeer BBIICIIATH OCHOBHBIC
q)aKTOPI)I BJIMSAHHWSA Ha I10BC-
JICHUE TMHAMHYECKUX CUCTEM
OO60CHOBaHHO BBIOMpAET BBIYHC-
JHUTEIbHBIE METOMbl pPean3aluu
MaTeMaTHYECKOTr0  MOJIEIIUPOBa-
HUS TUHAMUYECKHX CHCTEM

VYK-2. CnocoOeH onpeaensiTh
KPYT 3a/1a4 B paMKax ITOCTaB-
JICHHOM LieM U BBIOMpATh OI-
TUMaJIbHBIE CITIOCOOBI HX pe-
IIEHUs1, UCXOs U3 JeHCTBYIO-
IIUX TPABOBBIX HOPM, UMEIO-
IIUXCSI PECYPCOB U OTpaHUYe-
HHM

VK-2.1. Onpenenser kpyr 3a-
Jlad B paMKax NOCTaBJICHHOMU
LIETIU, OINPEIENSIET CBSI3H MEXK-
Iy HUMHU

VYK-2.2. Ilpenmaraer crocoObl
pEIICHUs MTOCTABIICHHBIX 3aja4
U OXHIaeMble pPe3yJbTaThl;
OIICHUBAET TIPEIOKCHHBIE
CIOCOOBl C TOYKU 3PEHUs Co-
OTBETCTBHS IIEJIH IMPOCKTA

VYK-2.3. Ilnanupyer peanusa-
U0 3ajJad B 30HE CBOCH OT-
BETCTBEHHOCTH C  y4Y€TOM
HMMEIOIINXCS PECYPCOB U Orpa-
HUYECHUH, NEUCTBYIOLIUX Ipa-
BOBBIX HOPM

VK-2.4. Brimonnger 3agaud B
30HE CBOCH OTBETCTBCHHOCTH B
COOTBETCTBUM C 3aIUIaHUPO-
BaHHBIMH  pe3yJibTaTaMd U
TOYKAMH KOHTPOIIS, IPU HEOO-
XOJIUMOCTH KOPPEKTUPYET
Coco0BbI pelIeHus 3a1a4

VK-2.5. [IlpencraBusier pe-
3yJbTaThl IPOEKTA, MPEAJIaracT
BO3MOKHOCTH WX HCITOJIb30Ba-
HUS W/WIH COBEPIICHCTBOBA-
HUsA

VYmeer o0ocHOBaTh BHIOOp Ma-
TEMaTUYECKUX METOJIOB MOjie-
JUPOBAHUS JTUHAMHYECKHX CH-
CTeéM C y4E€TOM HX TAHAMHYE-
CKOT'O TIOBEJICHUS

OO00CHOBaHHO BBIOMpAET MPO-
TrpaMMHBIE CpEACTBAa HMMHTAILIUU
KOHKPETHBIX JMHAMHYECKUX CH-
CTEM

O60CHOBaHHO BBIOMpAET BbIUKC-
JUTENbHbIE METOJIbI pearu3aluu
MaTeMaTHYeCKOro MOJeJINpOoBa-
HUS JUHAMHYECKUX CHCTEM

CnocobeH TPOBOJIUTH  aHAU3
YCTOWYMBOCTH  TUHAMHYECKHX
CHCTEM..

1M01"yT (bopMmepOBan,csI B KaTCropusax «3HATb», KYMCTb», «BJIAACTh» WU «KUMETb HABBIKW).




Pesynprar o0yduenus cpopmymnupoBas ¢ yuetom npodeccnoranbHbx cranaapToB 06.003 « Apxutektop mpo-
TPaMMHOTO 00CCIICUCHHS

4 O0beM JUCUMIITIMHBI (MOXYJIs1)

O0beM AUCHUIUTUHBI (MOJTYJIsT) COCTABISIET 3 3a4eTHBIX eqUHUIIBI, Bcero 108 akamemudeckux
9acoB.
51 gaca cocraBisieT KOHTaKTHas paboTa 00yJaromierocs ¢ mpernoaaBaTesieM, B TOM YHCIIE:
— 17 yacoB — JICKIMOHHEIC 3aHATHUS;
— 34 9acoB — MPAKTUYECKHUE 3aHSITHS.
30 "acoB coCTaBISIET CaMOCTOsATEIbHAs paboTa 00yJaromerocs.
27 4acoB OTBOJUTCS Ha MPOMEKYTOUHBINA KOHTPOJIb (3K3aMEH).



5 Copep:xkanue TUCHUIIHHBI (MOIYJIA)
OYHas dopma o0yuenust

B TOM YHCIJIC:

CamocTtosTenbHas
Bcero KonTaktHas padora (pabota BO B3aUMOJICHCTBUY C MPETOIaBATEIIEM ) paborta
HaunmenoBanue pa3nenos u tem
(axagem. oOyuaromerocs
JTUCIUIUIAHBI (MOJTYJIS) wacsr) -
paKkTUYECKUE JaBoparop-
Jlexuun (cemuHapckue) Bcero
ARSI HBIE 3aHSITHS
4 cemecTp /4Rypc (ykazamv HydicHoe)

Paznen 1OCHOBHBIE TOHATHS TEOPUU
MOJIEIUPOBAHUS CIOKHBIX CUCTEM. 1 1 1
Pazzen 2 SI3bIKU U HHCTPYMEHTAIb- 9 3 5 9
HBIE CPEJICTBA MOJCITUPOBAHUS
Pasznen 3 MonenupoBaHue TUHAMU-
YECKUX CUCTEM 22 4 10 14 8
Paszen 4 BbruncnuTeNbHBIE METO/IBI 15 5 5 7 8
pemenus 3amaun Komm
Pazzen 5 [IpuMephl TUHAMUYECKIX 17 3 5 9 8
CUCTEM
Pasnen 6 MoaenupoBaHue pacrpese- 12 2 4 6 6
JEHHBIX CHCTEM
Paznen 7 O0paboTKa pe3ynbTaToOB 5 2 3 5
BBIYHCIUTENbHBIX YKCIIEPUMEHTOB
[TpomMexyTouHas aTTeCTaIHs: 27
JK3aMeH
Utoro 3a cemectp / Kypc 108 17 34 51 30




Ne paszoe-

Haumenoeanue pazoena

Cooepirrcanue mem

na
1 OcHOBHbBIC TOHATHUSA Knaccudukamnus BunoB moxenupoBanus cucreM.[Ipobiema kadecTBa MoeupoBaHusl. AJIEKBATHOCTb MO-
TEOPUHU MOJICTUPOBAHUS | €M n3ydyaeMol cucreme. [IpuunHbl 1 ycTpaHeHue HeaJJeKBaTHOCTH MOleNu u3ydaemoi cucreme. OcobeH-
CJIOKHBIX CUCTEM. HOCTH KOMITBIOTEPHOTO MOieTTpoBanus. TpeboBanus mosb3oBaress K Moaenn. OCHOBHBIC ITAIbl MOJICIIU-
poBanus cucteM. [locTpoeHue KOHIIENTyalIbHBIX MOJIENIeH cucTeM U X GhopManu3anus. AITOpUTMHU3AIMS
MOJIEJIEN CUCTEM U UX MAIMHHAS PeaIu3alusl.
2 SA3BIKKM U UHCTPYMEH- O030p SA3BIKOB M MPOTPAMMHBIX CPEACTB MozearpoBanus. Cpema MoaenupoBanusScilab
TaJIbHbIE CPEJICTBA MO-
JeJIMpOBaHUs
3 MoaenupoBaHue JUHA- [TonsiTHe 0 TMHAMUYECKOM cucTeME U €€ Moaenu. [lapamMeTpbl COCTOSHUSA CUCTEMBbI, HaYaJlbHbIE YCIOBUS,
MUYECKHX CUCTEM 3aK0H GyHKIMOHUpOBaHUs. Touku paBHOBecHs, (ha30BOE MPOCTPAHCTBO, (Pa3oBas TpacKTOpus, Ha30BbIii
MOPTPET CUCTEMBI. Y CTOWYMBOCTh M HEYCTOMYMBOCTh TOUEK paBHOBECHUS. TOYKM paBHOBECHS B ABTOHOM-
HBIX JUHAMUYECKUX CHUCTEMaX JBYX IEPEMEHHbIX. AHATUTHUYECKOE UCCIEJOBAaHNUE U KOMIIBIOTEPHOE MO-
nenvpoBaHue noseaeHus cuctem.llonarue o npeodpazoanuu Jlamiaca. @yHKIMOHATBHOE
onucanue cuctemsl. [lepegarounast gyHkims. MeTopl BHIYMCIEHUS NEPEeIaTOuYHON QYHKIUH.
4 Brruucnurensasie Meto- | [loctanoBka 3amaun. Metosst Ditiepa. Metoast Pynre-Kyrra. [omaroBblit KOHTpOIb TOUHOCTH.
Jbl pELICHUS 3a/1a4u
Komm
5 [Ipumeps! nuHamMuye- Monenu nuHamudeckux cuctem: KonebartenbHble CUCTEMBI, MEXaHUUECKUE, DTIEKTPUIECKUE, XUMUYECKUE
CKHX CUCTEM CUCTEMBbI. bUOJIOrnyeckue cucTeMbl: Moieabr ManbTyca TMHAMUKA YUCIEHHOCTH HAPOJIOHACETIEHUS 36MHOTO
mapa; MoaenpPepxrobCTa YUCIEHHOCTH OJHOPOAHOM NOIYJsiuuu; Moesb Banbrepa-JloTku.
6 MonenupoBanue pacnpe- | Knaccudukanus 3agau maremarnueckor pusuku. HauanpHble 1 rpaHUYHBIC yCIIOBUS. BeuncnuTenbHbIe
JIEJIEHHBIX CUCTEM METO/IbI UCCIEAOBAHUS PACIIPEAEIEHHBIX CUCTEM: METO ['all€épKrHa, METOJ KOHEUHBIX AJIEMEHTOB; METO/
KOHEUYHBIX Pa3HOCTEH.
7 O6paboTtka pesynbTaToB | [manupoBaHNe BRIYUCIUTEIBHBIX IKCIIEPUMEHTOB. METOIbI TEOPUH TIAHUPOBAHUS dKCTIepuMeHTOB. Dak-

BBIYMCIIUTEIBHBIX DKCIIE-
PUMEHTOB

TOpHBIE pocTpaHcTBa. OlleHKa BIUSHUS U B3aUMOCBS3U (hakTopoB. Busl hakTopHOTO aHaNM3a SKCIepu-
MeHTOB. O6paboTKa pe3yIbTaTOB BEIUUCIUTEIBHBIX SKCTIEpUMEHTa. MeTo 1 HauMEHBIITNX KBaapaToB. Pe-
IPECCUOHHBIN aHaIN3 Pe3yJIbTaToB MoJenupoBanus. [IpoBepka agexkBarHocTH Moenu. KoppensimoHHbii
AHAJIN3 PE3YJIBTATOB MOJEIUPOBAHMS.




6 IlepeyeHb y4eOHO-MeTOAUYECKOT0 o0ecneYeHNsl 110 JUCIUILIHHE (MOAYJII0)
Jnst obecriedeHus pean3anny IporpaMMBbl AUCUUILUIMHBL (MOAYIIs) pa3paboTaHbl:

— METOJMNYECKUE MATEpUAIIbl K IPAKTUYECKUM (CEMUHAPCKUM) 3aHATUSAM;

— METOAMYECKHE MaTepHalIbl [0 OPTaHU3ALUN CAMOCTOSTEIBHON paboThl 00YyJaIOLTUXCS;

— METOJMYECKME MaTEpUaJIbl 10 OPraHU3aALNN U3yUEHUS! JUCLUIUIMHBI (MOAYJIs) C IPUMEHEHHU-
€M 3JIEKTPOHHOr0 00yUYeHHsl, JUCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOIOTUH;

— METOAMYECKHE PEeKOMEHJALMU Ul 00y4aroluXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10-
POBBS U1 UHBAJIUOB 10 OCBOEHHIO IIPOrPaMMBbl JUCLUILIMHBI (MOIYJIf);

— MeToAMYecKoe 00ecredeHre MHHOBAIIMOHHBIX (DOPM YUEOHBIX 3aHATUH U MIPOH.

Meroanyeckre Matepuaibl 0 AUCHUILTHHE (MOJYI0) U 00pa30BaTeIbHON IpOrpaMMe B Iie-
JIOM TIpeCTaBJICHbI HAa O(UIIHATIEHOM caiiTe 00pa3oBaTenbHON opranu3anuu (pasnen «CeeaeHus 0o
oOpa3oBarenbHOI opranuzanumny — OopasoBanue — OOpazoBaTebHBIC IPOTPAMMBI).

7 ®oHABI OLIEHOYHBIX CPEACTB M0 JUCHUILIMHE (MOAYJII0)

JIns arrecTanuy 00yJaroXcsi HA COOTBETCTBHE MX IMEPCOHANBHBIX JOCTHKESHUH MMO3TAITHBIM
TpeOOBaHUSAM 00pa30BaATEIHLHON MPOTPAMMBI IO TUCHUTUIHHE (MOIYIII0) pa3paboTanbl (pOHIBI Olle-
HOYHBIX CPEACTB, MO3BOJIAIONINE OLIEHUTH PE3yNbTaThl OOy4eHUs (3HAaHUs, YMEHUS, HAaBBIKH) U
copmupoBaHHbIe (POpMHUPYEMBbIEC) KOMIIETCHIINH.

OTH (QoHABI BKIIOYAIOT TEOPETUYECKHUE BOIPOCHI, TUIIOBBIE NPAKTHUECKUE 3aJaHMsl, KOH-
TPOJIbHBIE pabOTHI, TOMAITHHE PabOThI, TECTH U MHBIC OLIEHOYHBIC MaTEPHAJIbl, UCIIOIb3yeMbIe TIPU
MPOBEJCHUH MTPOIETYP TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTECTAIINH.

@DOH/IBI OIICHOYHBIX CPE/ICTB MPEACTABICHBI B PUIOKEHNUU K pabodel mporpaMme.

[Ipu HE0OXOMMOCTH 00YHaIOIIMECs ¢ OTPAHUYEHHBIMHA BO3MOKHOCTSIMU 3710POBbS U HHBA-
JIbI 00€CTIeYNBAIOTCS OLICHOYHBIMU MaTepHajaMu B (hopMax, alalTHPOBAHHBIX K OrPaHHYCHHSIM
UX 3JI0pOBbsI U BOCIIPUATUS MHPOPMALIUU:

JUist Ut ¢ HapyIICHUSIMH 3pEHHS:

— B Ie4YaTHOM hopMe yBeIMUEHHBIM HIPUPTOM,

— B (hopMe ANIEKTPOHHOT'O JOKYMEHTA,

— B Qopme ayauodaiina.

Jist U1l ¢ HapyIICHUSIMH CITyXa:

— B Ie4atHo# dopme,

— B (OopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUnist u1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO anmapara:

— B medatHo# dopwme,

— B (OopMe AJIEKTPOHHOIO JOKYMEHTa,

— B (hopme aynuodaiina.



8 PecypcHoe o0ecnieuenue
Ilepeyennb JuTepaTypsbl
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FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/441452 (nata obpamienus:15.04.2019). -
Pexxnm tocTyma: orpaHMYEHHBIN 110 JIOTHHY U IIApOJI0

2. . KoGenes H.b. UmutanimonHoe mozaenupoBanue: YuebHoe mocodue [DnekTpoHHsIil pecypce] /
H.B. KoGenes, B.A. ITonoBaukos, B.B. [IeBsatkoB. - M.: KYPC: HUII Nudpa-M, 2013. - 368 c.:
ISBN 978-5-905554-17-9 /! 9bC "Znanium.com". - URL:
http://znanium.com/catalog/product/361397 (mata o6pamenns:20.04.2019). - Pexum gocryma:
OTpaHUYEHHBIN TIO JIOTUHY U TapOJIIO

3. YukypoB H. I'. MozxenupoBanue cucteM u IporeccoB: YdyeOHoe TocoOue [DIeKTpOHHBIN pe-
cypc] / H.I'. Yukypos. - M.: UL| PUOP: HUL] Uudpa-M, 2013. - 398 c.: - (Beicuiee obpazo-
Banue: bakamaBpmar). (mepemier) ISBN 978-5-369-01167-6 // DBC "Znanium.com'.
URL:http://znanium.com/catalog/product/392652 (mata oGpamenus: 17.04.2019). Pexum no-
CTyHa: OTPaHMYCHHBIH 110 JJOTHHY M apOITI0

e Ilepnoanyeckue M31aHus

1. Bectuux Mockockoro ynusepcurera. Cepus 15. BeiuncnurenbHas MaTeMaTuka U KUOepHeTH-
Ka: Hay4HbIM xypHan / Yupeaurtenab: MOCKOBCKUN rocyaapcTBeHHbIH yHUBepcuTeT — M.: W3-
naTenbcTBO MockoBckoro yHuBepcutera — JKypHan ocHoBaH B 1977 roxy. — IlomHbie amek-
TPOHHBIE BEPCHUHU CTaTel JKypHalla JOCTYNHBI HAa CaliTe HAyYHOH 3JIEKTPOHHOW OMOIMOTEKH
«eLIBRARY.RU»:: https://elibrary.ru/contents.asp?titleid=8373

2. JlMCKpeTHBIN aHAU3 U UCCIIE0OBAHUE ONepalii: HayuyHbId *KypHal / Yupeaurenan Cubupckoe
ornenenue PAH, Unctutyt matematuku um. C.JI. Co6oneBa CO PAH., 1. pen. B.JI. bepec-
HeB. - JKypHan ocHoBaH B 1994 rony IlonHble 27€KTpOHHBIE BEPCUU CTATEN JKypHaja JOCTYII-
HBI Ha caire Hay4YHOU 3JEKTPOHHOU O6ubIMOTEKN «eLIBRARY.RU»:
https://elibrary.ru/title_about.asp?id=25528

3. TIporpammusie mpoayKTel u cuctemsl / yapeautemn: MHUUITY (r.Mocksa), Ti1.pegakiius Mex-
ITyHapoaHoro xxypHana «IIpoGiemMbl TeopuH U MpakTHKH yrpasiaeHus» (T. Mocksa), 3A0 HUU
«entpnporpammcuctem» (r. Teps); . pen. C.B. Emenssnos. — Teeps.: HUU «llentpmpo-
rpamMmcuctem». XKypHan ocHoBaH B 1995 rony. IlonHble 31eKTpOHHBIE BEPCUM CTATEN KypHaIa
JOCTyIMHBl ~ Ha  calTe  Hay4HOM  osjekTpoHHoON — OmbOimmortexku  «eLIBRARY.RUy:
https://elibrary.ru/contents.asp?titleid=9834; CailT >xypHajia www.swsys.ru

4. WudopMannoHHbIE TEXHOJIOTUU U BRIUYMCIUTENBHBIC CUCTeMBI / Yupeautenb denepanbHoe roc-
ylapcTBeHHOe yupexzaeHue "denepanbHbI nccienoBaTensckuil neHTp "MHpopmaTtnka u
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https://dlib.eastview.com/browse/publication/9166/udb/890
https://dlib.eastview.com/browse/publication/9166/udb/890
https://ru.wikipedia.org/wiki/Московский_государственный_университет
https://elibrary.ru/contents.asp?titleid=8373
http://elibrary.ru/contents.asp?titleid=25528
https://elibrary.ru/title_about.asp?id=25528
https://elibrary.ru/contents.asp?titleid=9834
http://www.swsys.ru/

NogakrownpE

arwn

~No

ynpasieane" PAH"; ra. pen. C.B. EmenbsinoB, - M.: @enepaibHoe rocy1apCTBEHHOE yupe-
xnenue "denepanbHblii UccnenoBareabckuii neHTp "HMHpopmaruka u ynpasienue" PAH".
l'on ocHoBanust 1995 r. IlonHbie 3IEKTPOHHBIE BEPCUM CTaTEW *KypHayia JIOCTYIIHbI Ha calTe
Hay4dHOU 3nekTpoHHOM Onbmuorekn «eLIBRARY.RU»: https://elibrary.ru/contents.asp?titleid=8746

Otkpoiteie cuctembl CYBJI / yupenurens u uznatens: OO0 «M3natenbcTtBO «OTKPBITHIC CH-
ctembl»; TI1. pea. . Boiakos. — M.: U3gatenbctBo «OTKpBITHIE cucTEMBI». JKypHall OCHOBaH B
1999 rony. Caitt xypHaia http://www.osp.ru/os/IIoJIHbIE 3JIEKTPOHHBIE BEPCUU CTATEH >KypHala

JNOCTymHBI ~ Ha  caliTe  Hay4HOH  dnekTpoHHoM — OumOmmoreku  «eLIBRARY.RUy:
https://elibrary.ru/contents.asp?titleid=9826

e Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOU ceTn « AHTEepHET»
Dnekmponno-oudnuomeynvle cucmemul u 6a3vl OGHHBIX

OBbC «Znanium.comy: http://znanium.com/

OBC «Jlanby: https://e.lanbook.com/

OBC «Opaiit»: https://biblio-online.ru/

OBC «YHuBepcuTeTcKas oubnnoreka onnaitay»: http://biblioclub.ru/

Hayunas snexrponnas 6udiaunoreka (PYHOB) «eLIBRARY.RUy: http://elibrary.ru
Hanmonanwshas anexkrponnas 6udnuoreka (HOb): http://H36.pd/

ba3bl qanHbIX poccuiickux xypHanoB kommnanun «EastViewy: https://dlib.eastview.com/

Hayunuvie nouckogvie cucmemul

Math-Net.Ru - coBpemenHast MHGOPMALMOHHAS CHUCTEMa, MPEIOCTABIIAIONIAS POCCHUCKAM U
3apy0eKHbIM MaTeMaTHKaM pa3IMyHble BO3MOXXHOCTH MTOMCKA HHPOPMALIUK O MATEMAaTHYECKOI
»ku3HU B Poccuu —  http://www.mathnet.ru/
Google Scholar - mouckoBasi cucTema 1Mo Hay4YHOW JUTeparype. Brirodaer cTaThbd KPYIHBIX
HAYYHBIX U3/IaTeIILCTB, APXUBBI MPETIPUHTOB, ITyOJIUKAIIH HA CAiTaX YHUBEPCUTETOB, HAYUYHBIX
00LIeCTB U APYrUX Hay4YHbIX opranu3aiuii https://scholar.google.ru/
SciGuide - HaBuratop mo 3apy0eXHbIM HAy4YHBIM JJICKTPOHHBIM pecypcaM OTKPBITOTO JOCTYTIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
ArXiv.org - Hay4YHO-TIOMCKOBAs CHCTEMa, CICHUAIU3UPYETCs] B OOIACTSIX: KOMITBIOTEPHBIX
HayK, acTpou3uKH, GU3MKU, MaTeMaTHKH, KBaHTOBOM Onostoruu. http://arxiv.org/
WorldWideScience.org - riobanpHas Hay4yHas MOWCKOBAas CHCTEMa, KOTOpas OCYIIECTBIISIET
MOUCK MH(OPMAIUK IO HAIMOHAIBHBIM M MEXIYHApOJHBIM Hay4YHbIM 0a3aM JaHHBIX U MOpTa-
nam. http://worldwidescience.org/

Ilpogheccuonanvuvie pecypcor cemu «Mnmepnem»
®enepanbHas nHpopMalnoHHas cucreMa « EquHoe okHO JocTyna K MHQOPMallMOHHBIM pecyp-
cam»: http://window.edu.ru/
Oo6pasoBarenbHbIi MaTeMaTHueckuii cait EXPonenta.ru http://exponenta.ru/default.asp
Marematuueckuii caiit Math.ru http://math.ru/lib/
Caiit PAH UnctutyT BhruucnurensHoit MaTematuku. http://www.inm.ras.ru/
[Tpoext Muummarusaoro Hapoanoro ®@ponta O6pazoanus - MHPO-npoexr. 1lkomna mpo-
rpammupoBanus CodingCraft: http://codingcraft.rul/.
[Topran Life-prog: http://life-prog.ru/.
OpenNet: www.opennet.ru.
AnroputMmbl, MeTo bl Iporpammsr: algolist.manual.ru.

Heo0xoauMoe MaTepuaibHO-TEXHUYECKOE O0ecnedeHne
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https://elibrary.ru/contents.asp?titleid=8746
http://www.osp.ru/os/
https://elibrary.ru/contents.asp?titleid=9826
http://znanium.com/
https://e.lanbook.com/
https://biblio-online.ru/
http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://www.mathnet.ru/
http://www.mathnet.ru/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://arxiv.org/
http://arxiv.org/
http://worldwidescience.org/
http://worldwidescience.org/
http://window.edu.ru/
http://exponenta.ru/default.asp
http://exponenta.ru/default.asp
http://math.ru/
http://math.ru/lib/
http://codingcraft.ru/
http://life-prog.ru/
http://www.opennet.ru/
http://algolist.manual.ru/

[TpoBeneHne MPAaKTUYECKUX3aHATHIH 1O AUCIUILTHHE TPEAIIOIaraeT HCIOJIb30BaHUE CIICIIU-
ATM3UPOBAHHBIX AyJIUTOPUH, OCHAIICHHBIX MEPCOHATBHBIMH KOMITBIOTEpAaMU, OOBEIMHEHHBIMH B
JIOKaJIbHYIO CETh U MMEIOIIHX JIOCTYI K pecypcaM riodanbHoi cetn HTepHeT.

JIyist BRIIOJTHEHUS 3aJJaHU CaMOCTOSITEIIBHON TOJATOTOBKU O0yYaronuecs: 00eceuynBaloTCs
JUTEPATypOi, a TAKXKE B ONPEACIEHHOM IMOPSAIKE MOTYT TOIYy4aTh JOCTYN K WHPOPMAIUOHHBIM
pecypcam MHTEpHETA.

Kommnbrorepnsrii kinace (15 T1K): o6opymoBanrue B COOCTBEHHOCTH.

[Tporpammuoe obecrieueHue:
e Scilab (.cBobomHas MUIIEH3US, KO JOCTYIIA HE TpeOyeTCs)

e LibreOffice (cBoO0gHAS JTMIIEH3HSI, KO IOCTYIIA HE TpeOyeTcst)

OOyuJatomiyiecss U3 YMClia HHBAIKOB M JIUI] C OTPAaHHYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI
MOTYT HUCIOJIb30BaTh CIEUATN3UPOBAHHOE TPOrpaMMHOE U MaTepHallbHO-TEXHUYECKOoe olecreye-
HUE:

— oOyuaromuecs: ¢ HapyIEeHUsIMH OIIOPHO-ABUraTeIbHOIO anmnapaTa npu He0OX0IMMOCTH MO-
TYT WCIIOJIb30BaTh AaJalTHBHBIE TEXHUYECKHE CPEACTBA: CIENHUAIBHO O0O0pYAOBaHHBIC
JOKOMCTUKHU, YBETMUYCHHbIE BHIHOCHBIE KHOIKH, KJIIABUATYPbI C OOJIBIIMMH KJIABUIIAMHU.

— oOyuarommuecsi ¢ OTpaHUYCHUSMH IO 3PEHUIO0 MOTYT MPOCIYHIAaTh JTOCTYIHBIA ayauomare-
pHa WM OPOYUTaTh TEKCThl, YBEIMUYUB WIPU(T HA IKpaHEe MOHUTOpA KoMIbloTepa. Peko-
MEHJIyeTCSl UCIIOJIb30BaTh dKPAaHHYIO JYIy U JAPYTrHe BH3YyaJlbHBIC BCIIOMOTATEIbHBIC CPE-
CTBa, 4TOOBI U3MEHUTH IIPUPT TEKCTa, MEKCTPOUHBIM MHTEPBAJ, CHHXPOHHU3ALUIO C PEYbIO
U T.I., IPOrpaMMbI 3KPAaHHOTO JOCTyNa (CKPHHPHUAEPHI AJIsl MPOUYTCHUST TEKCTOBOW MH(OP-
MallMM 4Yepe3 CHUHTE3WPOBAHHYIO pedb) W/WIM BKIIOUUTH (PYHKIHUIO «3KPAaHHOT'O JUKTOPA»
Ha MePCOHAILHOM KOMITBIOTEpE ¢ onepanuonHoii cucremoir Windows 7, 8, 10.

— oOyuaromuecss C OTrpaHMYEHMSIMH IO CIyXy MOTYT BOCHOJIB30BAaTbCS KOMIIBIOTEPHOMH
ayJIMOTapHUTYPOH TPH TPOCITYIIMBAaHUKA HEOOXOTUMON HH(OpMAI W MOPTATHBHON WH-
nykunoHHO# cuctemoit cepun «ACTOK».

[Tpu HEOOXOAMMOCTH O0yYaIOLIHECs C OrPAaHHUYECHHBIMI BO3MOXXHOCTSIMH 37I0POBBSI U HHBA-
Tl 00€CTIeunBaOTCS EYAaTHBIMU M (MJIM) JIEKTPOHHBIMU 00pa30BaTeNIbHBIMU pecypcamu (00pa-
30BareNbHas mporpamMma, yueoHble mocoOus U 1ip.) B (hopMax, aJaiTUPOBAHHBIX K OIPaHUYEHUSIM
UX 3JI0pOBbsI U BOCIIPUSATUS MHPOPMALIUU:

JUist it ¢ HapyIIEHUSIMH 3pEHHS:

— B IIEYaTHOM (opMe yBETUUYEHHBIM IIPUPTOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B ¢opme aynuodaiina.

Jist U1l ¢ HapyIICHUSIMH CITyXa:

— B IIEYaTHOM (opme,

— B (hopMe MEKTPOHHOTO JOKYMEHTA.

Jlnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENIBHOTO anmapara:

— B TieyaTHOU (hopwme,

— B (hopMe ITEKTPOHHOTO JJOKYMEHTA,

— B (opme ayauodaiina.
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[Ipunoxenue k paboueit mporpaMmme AUCIMUILIAHbI

q)OHIlbI OLCHOYHbLIX CPEACTB

B pe3ynbrare ocBo€HHUs IPOrpaMMbl MaruCTpaTyphl 110 HapaBiaeHUIo noarorosku 27.04.03
«CHcTeMHBIN aHaJIM3 M YIPABJICHUE» C YyYETOM HAlpaBIEHHOCTH MarkucTepCKOM MpOrpaMMbl —
«H(popMaimoHHBIE TEXHOJIOTUU B (PU3MYECKUX YCTAaHOBKAX» BBITYCKHUK JOJDKEH 00J1a1aTh Clie-
IOYIOUIMMH KOMIIETEHIUSIMU:

[TpodeccrnonanbHbie KOMITETEHITUH:
YK-1 «Cnoco6en OCYIIECTBIISITh TIOUCK, KPUTHIECKUH aHAJN3 U CHHTE3 WHPOPMALNH, IPUMCHATh CHCTEM-
HBII TOAXOJ AJsl PEIIEHHS OCTABICHHBIX 33a9)) 4

yK'z «Cnocoben OIPCACIIATL KPYT 3a4a4 B paMKax IIOCTABJICHHON IIEIIH BLI6I/IpaTI> OIITUMAJIBHBIC CIIO-

COOBI HX pEIICHH, HCXOAS U3 JCHCTBYIONIHNX ITPABOBBIX HOPM, MMEIOIINXCS PECYPCOB M OTPAaHUICHUI)) §
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Onucanue noxkasareJjieu u KPUTEPHUEB OLICHUBaHUSA KOMHeTeHHHﬁ, a TaKKe IIIKaJ1 ONCHUBAaHUA

YK-1 «Cnocoben ocymecTBIsiTh IOMCK, KPHTHYECKHIH AHAJIM3 M CHHTE3 HH(OPMAIMH, NIPUMEHAThL CHCTEMHBIN MOAX0/ AJ151 PeleHust

MNOCTAaBJICHHBIX 3aJ1a4Y)»

WHAUKATOP TOCTHXE- KPUTEPUU OLIEHUBAHUSA
HUsA IIKAJIA oueHHBaHHusA
KOMIIETEHIIUHU 1 5 3 4 5
(K01 1 HAMMEHOBAHUE)
He 3naer wnm cnabo
Y 10BIETBOPUTEIBEHO
3HAaeT, KaK aHaJu3u- Xopo1io 3HaeT, Kak aHa- | JlemoHcTpupyer cBo6OA-
OBaTh 3aj7ady, BbIJE SHACT, KAk afatusnpo- JU3UPOBATh 33Jlayy, Bbl- | HOE U YBEPEHHOE 3HAHHE
VK-1.1. Ananusupyer 3ajauy, p Yy BaTh 3ajady, BbLAEIAA Yy Y ’
OtcyrcTBUE asisi ee 0a3oBBIE CO- Jensisi ee 0a30Bble CO- | KAK aHAJIM3UPOBATh 3aja-
BbIIENIsIl ee 0a30BBIE COCTaB- . ee 0a3z0BbIe COCTaBIIfI-
A 3HaHUI CTaBJISIOLLINE. —— CTaBJISIOIIHE. 4y, BbIIETss ee 0a3oBbIe
Jonyckaer  MHOXe- ' Honyckaer otaenbHble | cocTaBisiomue. He no-
Honyckaer pocrarou-
CTBEHHbIE rpyobie HerpyOble OMIMOKH. MyCKaeT OMIMOOK.
HO CEpbE3HBIE OITHOKHU.
OIHUOKHU
€MOHCTPHUPYET o-
He 3naer wnm cmabo A pHpYeT YA JleMoHCTpHpYET  XOpO-
BJIETBOPUTEIIHHBIN . .
3HAET, KaK ONpPEIEIITh . U ypOBEHb 3HAaHWM, | JleMOHCTpUpyeT  BBICO-
YPOBEHb 3HaHUM, Kak . o
U paHXUpOBaTh WH- KaK OMNpeeNsiTh U paH- | KW ypOBEHb 3HAHUU,
VK-1.2. Onpenensier U paHxu- OTIPEAEIATh U PaHXKHU-
¢dopmanuio, Tpebye- JKUPOBaTh uHbOpMa- | Kak OMpeAeNsTh U pPaH-
pyer wuHpopmanuio, Tpedye- | OTCyTCTBHE poBath HH(pOpMaIHIO,
N MY U1 pElIEHUs 1y, TpedyeMyro i | )KHpOBaTh HHGMOPMAIIHUIO,
MYIO JUISl pelIeHUs MOCTaBJIeH- | 3HAaHUMN . TpeOyemyro Uil perie- o
. MOCTaBJIECHHOM 3a7a4un . pelIeHHs MMOCTAaBICHHOM | TpeOyeMyto sl peleHus
HOM 3a1aun HUSl TOCTaBJICHHOHN 3a- .
Jonyckaer  MHOXe- 3agaud. Jlomyckaer oOT- | IOCTABJICHHOM  3aJayd.
nayu. Jlomyckaer no-
CTBEHHbIE rpyobie JIEJIbHBIE HerpyOsie | He nomyckaer ommoox.
CTaTOYHO  CEepbE3HbIE
OIIUOKH. OIIMOKH.
OIITMOKH.
VYK-1.3. OcymecTBiaseT MOUCK He 3naer wim cnabo | Jlemonctpupyer yno- | Jlemonctpupyer xopo- | JleMOHCTpUpyeT  BBICO-
uH(popManuu A peuieHus no- | OTcyTcTBue 3HAET, KaK OCYULIECTB- | BIETBOPHUTEIIbHBIN IIMH ypOBEHb 3HAHWM, | KWW ypPOBEHb 3HAHUU,
CTaBJIEHHOM 3aJjauM MO pa3juy- | 3HaHUU JSTh TOUCK WHGOpPMa- | YypOBEHb 3HAHMM, Kak | KaK OMpeAeNsiTh U pPaH- | KaK OMpEeNeNiaTh U paH-

HBIM THIIaM 3aIIpOCOB

UM JUIsl PEIEHUsI T10-

ONnpCaciisiTb U paHXH-

KUPOBAThH nHdopma-

KUPOBaTh MH(OpPMAIIHIO,
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CTaBJIEHHOU 3aJ1a4M 110

Pa3IM4HbIM
3ampocoB.
Honyckaet
CTBCHHBIC
OIHUOKH.

THUIIaM

MHOXe-
rpyobie

poBath HH(pOpPMAaIHIO,
TpeOyeMyro JUIsl perire-
HHUS TOCTaBIICHHOH 3a-
naun. Jlomyckaer Jo-
CTaTOYHO  CEpPbE3HBIC
OIIHMOKH.

1y, TpedyeMyro s
pellleHusl MOCTaBICHHOM
3amauu. Jlomyckaer oOT-
JIeJIbHbIE HerpyOble
OIINOKH.

TpeOyeMYIO JJIsl peIICHHUS
HOCTABJIICHHOW  3aJayH.
He nomyckaet omuooK.
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YK-2. Cnocoben ompenensith Kpyr 3ajad B paMKaX [OCTAaBJICHHOH 1€/ U BHIOMPATh ONTUMAJIbHBIE CIIOCOOBI UX PELIEHUs, UCXOAS U3 Jei-
CTBYIOIMX MPAaBOBBIX HOPM, UMEIOILUXCSI PECYPCOB U OTpaHUYEHUN

WHAUKATOP TOCTHXE- KPUTEPUU OLIEHUBAHUSA
HUA IIKAJIA oneHuBaHus
KOMIIETEHIINHU 1 ’ 3 4 5
(K01 1 HAUMEHOBAaHUE)
VK-2.1. Onpenensier kpyr 3a- He 3nHaer wimm cnabo
. Y 10BIETBOPUTENEHO
Jady B paMKax IOCTaBJIEHHOM 3HACT, Kak oOmpefe- | oo J— Xopomo  3HaeT, Kak | JlemoHcTtpupyer cB0o6OA-
LEJIH, OIPEIEIISAET CBI3U MEXTY JUTH Kpyr 3azad B Kpyr ’3az[aq Bp paMKax ONpeAeNuTh KpYyr 3ajad | HOE U YBEPEHHOE 3HAHUE,
HUMU paMKax MOCTaBJIECHHON . B paMKax IOCTaBJICHHOW | ONpPEAENIUTh KPyT 3a/1ay B
OtcyrcTBUE [IOCTAaBJIEHHOW  LIeJNH, .
. L€, OIpEeNesisl CBs- LeJIH, OINpEAeNss CBSI3U | paMKax  IIOCTaBJIEHHOM
3HaHUI onpenenss CBA3H MEXK-
3U MEX]ly HUMU. 1y HUAMH MEXy HUMH. LEU, OIpeAess CBS3U
Jlomyckaer ~ MHOXe- 4 i Jomyckaer otnensHble | Mexay HuMu. He nomyc-
Honyckaer pocrarou-
CTBEHHbBIC rpyobie HerpyOble OMIMOKH. KaeT OLIUOOK.
HO CEePBE3HBIC OIIHOKH.
OIMOKHU
VK-2.2. Tlpennaraer crocoObl He 3naer wnm cnabo | JlemoHCTpUpyeT yzao- JIeMOHCTPHPYET  XOpO
pelleHys MOCTaBIECHHbIX 3a/1a4 3HAaeT, KakK Mpelio- | BIETBOPUTEIbHBIN . pHby po
. U  ypOBEHb 3HAaHWM, | JleMOHCTpUpYeT  BBICO-
U OXHIAeMble PE3yJbTaThl; XKHUTb CIOCOOBI pelle- | ypOBEeHb 3HAHUHM, Kak . o
KaK MPEeMJIOKUTh CIOCO- | KU  ypOBEHb  3HAHMIA,
OLICHUBAET MpeI0KEHHbIE HUS  TOCTaBJIEHHBIX | IPEIOKUTH CHOCOOBI
Obl pelieHHs TIOCTaB- | KaK MPEJIOKUTh CIOCO-
CHOCOOBI C TOYKU 3PEHUSI COOT- 3a1ad M OXKUJAEMBIE | PEIICHUs]  MOCTaBIIEH-
JICHHBIX 337a4 U OKKJa- | Obl pelIeHus] MOCTaBJIeH-
BETCTBUS 1I€JIN TPOEKTa pe3ynbTathl; HE Olle- | HBIX 3aJa4 W OXKujae-
OtcytcTBHE €Mbl€ pe3yJbTaThl; OLie- | HbIX 3aJa4 U OKUJaeMbIe
. HUBAaeT  IPENJIOKEH- | MbIE pe3yabTaThl;
3HaHUI HUTH MIPETIOKEHHBIC | pe3YyJIbTaTHI; OLIEHUTh
HbIE CIIOCOOBI C TOYKH | OLIEHUTh  INPEIJIOKEH-
CHOCOOBl C TOYKH 3pe- | IPEJIOKEHHBIE CIIOCOOBI
3pEHHsI COOTBETCTBUS | HBIE CIIOCOOBI C TOYKH
HUSL COOTBETCTBMSI LIEJIM | C TOUKH 3PEHUSI COOTBET-
L€ MTPOEKTA. 3peHusi COOTBETCTBHUSA
npoekTa. Jlomyckaer oT- | cTBUsl Lenu npoekrta. He
Jomyckaer ~ MHOXe- | nenu mpoekra. Jlomyc-
JIeJIbHbIE HerpyOble | J0mycKaeT OMmHOOK.
CTBEHHBIC rpyOble | KaeT JOCTaTOYHO Cepb-
OIINOKH.
OIITMOKH. €3HbIE OIIMOKH.
VK-2.3. Ilnanupyer peanusa- He 3maer wmm cmabo | lemonctpupyer yao- | JemoncTpupyer xopo- | JIeMOHCTpUpyeT  BBICO-
IIMIO 3a/1a4 B 30HE CBOEH OTBET- OTCVICTBHE 3HAET, KaK CIUIAaHUPO- | BIETBOPUTEIIbHBIN U  ypOBEHb 3HAHWM, | KW ypOBEHb 3HAHUU,
CTBEHHOCTU C YYETOM HMEI0- 3Ha1¥1/11?1 BaTh peajM3allMI0 3a- | ypOBEHb 3HAHMW, Kak | KaK CIUIAaHMpOBaTh pea- | Kak CIUIaHUpOBaTh pea-

LIUXCS PECYpPCOB U OrpaHU4e-
HUMW, JEHCTBYIOIIMX IPABOBBIX

Iad B 30HE CBOEH OT-
BCTCTBCHHOCTH C yqe—

CIUTaHHUPOBATL pCaliu-
3allMI0 3a1a4 B 30HC

JIM3AIMIO 3a7Ja4d B 30HE
CBOE€M OTBETCTBEHHOCTHU

JIM3ALHI0 3aa4y B 30HE
CBO€I1 OTBETCTBEHHOCTH C
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HOpM

TOM HMEIOIIUXCS pe-
CypcOoB M OrpaHHYe-

CBOE€l OTBETCTBEHHO-
CTH C Yy4YeTOM HMEIO-

C Y4YeTOM UMEIOIIUXCS
pPECYpPCOB U OrpaHuye-

Y4ETOM HMEIOLIUXCS pe-
CYpCOB U OIrpaHUYCHMUIA,

HHUM,  JCUCTBYIOLIMX | IIUXCA PECYpPCOB U | HUU, JICUCTBYIOIINX | IEMCTBYIOUIMX IPABOBBIX
MPaBOBBIX HOPM. OTpaHUYCHUH, nei- | mpaBoBbIx HOpM. [lo- | Hopm. He  pomyckaer
JlommyckaeT  MHOKE- | CTBYIOIIUX TPABOBBIX | MyCKAeT OTIEIbHBIC HE- | OIIMOOK.
CTBCHHBIC rpyosie | HopM. Jlomyckaer a0- | rpyObIe OIIMOKH.
OIIUOKH. CTaTOYHO  CEpPbE3HbIC
OIHUOKH.
VK-2.4. BoinonHsieT 3ajayu B E€MOHCTPUPYET o-
. A He 3naer wnmm cnabo A pupyet ya

30HE CBOE OTBETCTBEHHOCTH B BJIETBOPUTENbHBIN JeMoHCcTpHpyeT  Xopo-
3HAET, KaK BBINOJIHUTH . . o

COOTBETCTBUU C 3aIlJIAHUPO- YPOBEHb 3HAHUM, Kak | IIMA YpPOBEHb 3HaHUH, | JleMOHCTpUpPYET  BBHICO-

BaHHBIMH Pe3yJbTaTaMH U TOY-
KaMd KOHTpOJIsl, pU HE00Xo-
JMMOCTH KOPPEKTHPYET CIIOCO-
OBI perieHus 3a1a4y

3aJa4d B 30HE CBOEH
OTBETCTBEHHOCTH B
COOTBETCTBUU C 3a-
IJIAHUPOBAHHBIMU  pe-

BBIIOJIHNATEL 3aJadyd B
30HC CBOEH  OTBET-
CTBEHHOCTH B COOTBET-
CTBUU C 3aIJIaHUPO-

KaK BBIINOJHUTH 3a7a4u
B 30HE CBOE€H OTBET-
CTBEHHOCTH B COOTBET-
CTBHUH C 3aHJIaHI/IpOBaH-

KUl ypOBEHb 3HAHMIA,
KaK BBIIOJIHUTH 337a4d B
30HE CBOEH OTBETCTBEH-
HOCTU B COOTBETCTBUU C

OTtcyTcTBUE 3yJabTaTaMl W TOYKa-
. BaHHBIMHM pe3yJibTaTa- | HBIMH pe3yJbTaTaMHU MU | 3aIUIAaHUPOBAHHBIMH  pe-
3HaHUI MU  KOHTpOJS, TMIpH
MU M TOYKAMHU KOH- | TOYKAMHU KOHTPOJIS, TIPH | 3yJbTaTaMU U TOYKaAMHU
HEO0OXOUMOCTU  KOp-
CKTHDYS ciocoby | TPOL TpH HEOO0XOJU- | HEOOXOAUMOCTH  KOp- | KOHTPOJIA, TpU HEo0XOo-
peme 512];1 saxad MOCTH  KOPPEKTHPYs | pEKTHPYsI CHOCOOBI pe- | JUMOCTH  KOPPEKTUPYS
1}31011 CKACT  MHOMKE CrocoObl pelieHust 3a- | meHus 3aaad. Jomycka- | crmocoObl pemeHus 3a1ay.
Y nad. JlomyckaeT gocrta- | €T oTAenbHbIe HerpyObie | He pomyckaer ommook.
CTBEHHbIE rpyobie
TOYHO Cepbe3HbIC | OIMINOKH.
OIIHUOKH.
OIHOKH.
VK-2.5. IlpeacraBnsier pe3yib- E€MOHCTpUPYET o-
peal pesy He 3maer wnm cmabo A pHpYeT YA JleMoHCTpHpYET  XOpO-
TaTbl  TPOEKTa, TMpeajaraet BJIETBOPUTEIIHHBIN . -
3HaeT, Kak MpeacTa- . U  ypOBEHb 3HAaHWM, | JleMOHCTpUpyeT  BBICO-
BO3MOKHOCTH HX HCIOJIb30Ba- yYpOBEHb 3HAHWH, Kak . .
BHUTH PE3yJIbTaThHI MPO- KaKk TpPEJICTaBUTh pe- | KW ypOBEHb 3HAHUU,
HUS W/ WM COBEPIICHCTBOBAHUS MPEACTaBUTh  PE3YJib-
eKTa, e e 3yJIbTaThI MPOEKTA, | KaK MPEACTABUThH PE3YJib-
OtcyTcTBHE BO3MOXKHOCTH WX HC- p > 1P MPEIIOKUTh BO3MOXHO- | TaThl TPOEKTa, MPEJI0-
. JIO)KUTh BO3MOXXHOCTH
3HaHUI MOJIb30BAHUS  W/HUIU CTH MX UCIOJIb30BAHUS | )KUTh BO3MOKHOCTH HX
ux WCIIOb30BAHUS
COBEPIIICHCTBOBAHMSI. W/WJIM COBEPIIIEHCTBOBA- | UCTIOJB30BAaHUS  W/WJH
W/WIM  COBEPIIEHCTBO-
JlomyckaeT  MHOXe- HUSAL. COBEPILICHCTBOBAHMSI.
BaHus. Jlomyckaer n0-
CTBEHHBIE rpyOsbie Homyckaer otnensHbie | He momyckaer ommoOoOK.
CTaTOYHO  CEPHE3HBIE
OLIMOKH. HEerpyOble OIINOKH.
OIITMOKH.
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[Tpu GannpHO-PEHTHUHIOBOM CUCTEME BCE 3HAHMSI, yMEHHUSI U HAaBBIKU, MPUOOpPETaeMbIE CTY-
JICHTAMH B Pe3yJIbTaTe U3yUeHUs JUCIUIUINHBI, OIEHUBAIOTCS B OaJlIax.

Orenka kayecTBa pabOThI B PEUTHHIOBOM CUCTEME SBIIETCS HAKOMUTEIbHOM U UCTIOJIB3Y-
€TCsl ISl OLICHUBAHUSI CUCTEMHOU pabOTHI CTYICHTOB B TEUEHUE BCETO Meproia 00ydeHUsI.

4 kype, 7 cemecTp (3a4€T ¢ OLEHKOIH)

[To wroram paboOTHI B CeMeCTpe CTYACHT MOXKET MOJIY4YUTh MakcumaiabHO 70 Oaios.
Hrorosoii ¢gopmoii koHuTposiss Bo |l cemectpe siBisercs 3k3ameH. Ha sk3ameHe CTyIEHT MOXKET
HaOpath MakcumanbHO 30 OamnoB. B Teuenue |1 cemecTpa cTymeHT Moxker 3apaborarh Oasuibl 3a
ClIeyIoIIne BUIbI paboT:

Ne Buy paboTsl CymMa 6auioB

1 PaboTa Ha MpaKTHYECKUX 3aHATHIX 35

2 IToAroToBKa K YCTHOMY OIIPOCY 10

3 IToAroToBKa K YCTHOMY OIIPOCY 10

4 AyauTopHBIC 3aHATHS (ITOCEIICHNUE) 15
HUroro: 70

Ecnu x MOMEHTY OKOHUaHHSI ceMecTpa CTyJeHT HabupaeT ot 51 o 70 6amioB, To OH MOITY-
YaeT JJOMYCK K IK3aMEeHy.
CoOTBETCTBHE pef/'ITI/IHFOBI)IX 0ayIoB U AKaJICMHNYCCKUX OLICHOK

OO01mas cymma OaJuIoB 3a CeMecTp

Hrorosas oueHka
(c y4eToM OIICHKH Ha 3K3aMeHE)

86-100 OTIMYHO
71-85 Xoporio
61-70 Y 1OBIIETBOPHUTETHHO

B TOM YHCIIE!
61-70 | BOo3MOXHOCTB HOTYYCHHUSI aBTOMATUIECKOI OIICHKH «YIOBIIEC-
TBOPHUTEIILHOY

51-60 TonpKO AOMYCK K IK3aMEHY

0-50 HeynoBneTBopuTeNbHO (CTYIESHT HE TOMYIIEH K SK3aMeHY)

Fpaq)m( BBITTOJIHCHHA CaMOCTOATCIIbHBIX pa60T CTyACHTaMU B 7 CEMECTPE

Buner pa- Henenu yuebHoro mporiecca
oot 112|134 |5|6|7|8]9|10| 11 (12|13 |14 15|16 | 17
vV02.1 B3 33
vV02.3 B3 | 33
vV0O2.4 B3 33
V02.5 B3 33

B3 — BrIgaua 3amanus
33 — 3amuTa 3a1aHus

[Tporienypa omeHWBaHUS pPE3yJIbTaTOB OOYYECHWS HWHBAJIHMIOB W JIMI] C OTpaHUYECHHBIMHU
BO3MOXXKHOCTSIMU 37I0POBbsl IO JMCUUIUIMHE IpeaycMaTpuBaeT NpeAocTaBlieHHue HH(pOpMaLUU B
dbopmax, aganTUPOBAHHBIX K OTPaHUYEHUSIM UX 30POBBS U BOCIIPHUITHS HHPOPMAIIHH:

— B IeyarHoi ¢opme,
— B TIeYaTHOH ¢opMe yBETHMUYEHHBIM HIPUPTOM,
— B (hopMe IIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIIA TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTA

o0yyJarommxcs.
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Tunosble KOHTPO/IbHBIE 3aJaHNs WJIM HHbIE MaTepHaJibl, He00X0AMMbIe 1JIsl OLEHKHU pe3yJib-
TATOB 00y4eHHUs1, XapaAKTePU3YyIOLIHX 3Tanbl JOPMHPOBAHUS KOMIIETEHIUH

TecT Ha ycBOeHHMe MaTepuaJia
Kuaaccnueckue Mmogean

Sy =2ap, — b
1.1  Mogens crpoca-nipeuioxenus {0 ., =—Cp, +J COOTBETCTBYET yCTONYMBOMY COCTOSHHIO

Sn+l = d n+1

a
pBIHKA [TPU KaKuX 3HaYCHUsAX A=—7?

C
a) A>?2
0) 0<A<?2
¢)0< A<l
n) -1<A<l
snﬁ-l:a‘pn_b

1.2 Mopgens cupoca-nipeioxenns §d ,, =—CP, +J COOTBETCTBYET HEYCTOHYMBOMY COCTOS-

Sn+l = d n+l

a
HUIO PBIHKA MIPU KaKKX 3HaYeHUsIX A=—7?

C

a) A>2
6) 0< A<2
¢) 0< A<l
ml<A
13 KaKOC MaAaKCUMAJIBHOC KOJIMYCCTBO TOUCK paBHOBeCI/DI HUMECECT CUCTeMa

Ny _ ) *[r1* (gL — N, (1)) —al2* N, (1)]

dt , COOTBeTCTByIOHIafI MOICIn KOHKypeHIII/II/I
ST = N,(0*[r2* (192 N, (0) —al1* N, ()]
MO JISILINIA?

a)3
5) 2
c)4
n) 5
1.4  Kakoro tumna touka paBaoBecus (N, =0,N, =0) cucremsr

Ny _ N @) *[rL* (ngL— N, (1) —al2* N, (0)]

dﬁlt , COOTBETCTBYIOIIEN MOJIEIH KOHKYPEHIMU

d_t2 =N, (t)*[r2*(ng2— N, (t)) —all* N, ()]

MO JISIINI?
a) yCTOMYMBBIN y3em
0)HEeyCTONYMBBIN y3e
C) yCTOMUYMBBIN POKYC
1) HeyCTONYMBBIN (POKYC
C) LIEHTP
KauecTBeHHas1 Teopusi ITMHAMMYECKHX CHCTEM
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dx

2.1  Kakue TOYKH PaBHOBECHS ypaBHCHHS a =(X+2)(X+1)(3-x)(5—X) sensrores yeroii-

YUBBIMU?
a)X, =-Lx,=3
0) X, =-LXx,=5
)X =—2;X,=3
n) X =3X% =5

dx
2.2  Kakue TOYKHM paBHOBECHS ypaBHECHHUS E = (X+2)(x=3)(3+ X)(5—X) smusorcs ne-

yCTOMUUBBIMU?
a)X, =-3;X, =3
0) X, =-2;X,=5
c) X =-2,X,=3
n) X =3X% =5

dx
—=P(x,y,t
m (X, y,t)

2.3 da3oBrIe TPaCKTOPHUH CUCTCMbI OIIPCACIICHBI B IIPOCTPAHCTBC KOOPAHWHAT

dy _
pm =Q(x,y,1)

a) (x,t)
6) (x,Y)
c) (y.t)
n) (X, Y,t)

K _ (x-3)(y-5)(x-6)

2.4  Kaxkas touka (X,Y) cCHCTEMBI dt HE SIBJIICTCS TOYKOHM PaBHOBECHSI?
= Ix-5)(y-6)
a)P(x=3,y =6)
0) P(x=6,y=3)
¢c) P(x=3,y=3)
n) P(x=5y=3)
dx =2x+3y+4
2.5  Kakas MaTpuIa sSIBISIETCS MaTPHUIIEH JIMHEAPU3AIUN CHCTEMBI
dy
—=X-06y+5
dt

=)
~

P N P DD oD
(62 BN SN
N——
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2.6 CoOCTBEeHHBIC 3HAYCHHUSI MATPHIIBI JIMHEAPHU3AIMHU B TOUKE paBHOBeCHs (X, Y,) CHCTEMBI

dx

E = P(X’ y)

q pasubl (4, = 2,4, =5) . K kakoMy THITy OTHOCHTCSI 3Ta TOYKa PABHOBECH?
T =Q)

a) YCTOMYHMBBINA Y3l

0) HEYCTONYMBEIN y3el
C) YCTOMYMBBINA (POKYC
1) HEYCTOWYMBBII (POKYC

C) LIEHTP
2.7 CoOcTBeHHbIE 3HaYEHUS MAaTPUIIbI JINHEAPU3ALMK B TOUYKE PAaBHOBECHUS (Xo, yo) CUCTEMBI
dx
a P(x,Y)
d pasubl (4, = 2,4, =-5) . K xakoMy THITy OTHOCHTCSI 3Ta TOYKA PABHOBECHS?
y
- — X,
= QxY)

a) yCTOMYMBBIN y3e

0) HEeYCTONYMBBIN y3el

C) yCTOWYMBBIN (OKYC

1) HeyCTONYMBBIN (HOKYC

C) celyIoBasi TouKa

2.8 CoOcTBeHHbIE 3HAYEHUS MATPHUIIbI IMHEAPH3AIIUK B TOUKE paBHOBeCHs (X, Y,) CUCTEMBI

dx

E = P(X’ y)

q pasubl (4, = -2, 4, =—3) . K KakoMy THITy OTHOCHTCS 3Ta TOYKa PaBHOBECH:?
T =Q)

a) yCTOMYMBBIN y3em

0) HEeYCTONUMBBIN y3en

C) ycTOHUYMBBIN POKyC

1) HEyCTONYMBBIN (POKYC

c)cenoBasi TO4Ka

2.9  CoOcTBeHHbIE 3HAYECHUS MATPHUIIBI INHEAPH3AINH B TOUKE paBHOBeCHs (X, Y,) CHCTEMBI

dx
a P(x,Y)
paBubl (4, =2+3i,4, =2-3i). K kakoMy THITy OTHOCHTCS 3Ta TOYKA PABHO-
Y _qx.y)
dt ’
BeCHs?

a) yCTOMYMBBIN y3em

0) HEeYCTONUMBBIN y3el
C) yCTOMUYMBBIN POKYC
1) HeyCTONYMBBIN (POKYC

C) LIEHTP
2.10 CoOGcTBeHHBIE 3HAUEHUS MATPHI[BI JIMHEAPU3AIMH B TOUYKE paBHOBecHs (X, Y,) CHCTEMBI
dx
a P(x,y)
pasubl (4, = 2i, 4, = —2i) . K kakoMy THITy OTHOCHTCSI 3Ta TOYKA PABHOBECHS?
Y Q)
dt ’

a) YCTOMYHMBBINA y3€I
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0) HEYCTOMYMBBIN y3€I

C) yCTOMUYMBBIN (OKYC

1) HEYCTOMYMBBIN POKYC
c)!!! nentp
Pacnpenesiénabie cucTeMbl

o°u

3.1

o°u

2

Kaxkoro tuna ypaBHeHue a,; o 2a,,
X

a) TN TUYECKOTO
0) mapaboINIECKOTO
C) TPUTOHOMETPHUUECKOTO

1) THIEPOOITNIECKOTO

ou

3.2

oxoy

ou

ou
+ay Y =f(x,y,u) (a,=2a,=1a, =3)?

ou

Kakoro tuna ypasHeHue &, P
X

a) SJUTHITUIECKOTO
0) mapaboIMIECKOTO
C) TPUTOHOMETPUYECKOTO

1) TUIIEPOOITNIECKOTO

ou

3.3

-2
8y o

ou

8y+azz Y f(xyu) (a,=1a,=La,=1)?

2

Kakoro tuna ypaBHeHwue a,; o 2a,,

a) UM TUYECKOTO
0) MapaboJINIECKOTO
C) TPUTOHOMETPUUECKOT O
1) TUTIEPOOINIECKOTO
IIpumep 3ananus k Teme 3.
HccaenoBanne TMHAMUYECKOH CHCTEMBbI

dx dy

—="f(xy), —=£f(XY)

o (%) ot (% Y)
3aganue:

® HANTH TOYKH PABHOBECHS

®  OIpPENENINTh UX THUII

® IIOCTPOUTH (Pa30BbIE TPACKTOPUU
BapuanreI:

1) %=25+x2—4y2; %=5xy+1;
2) %= 2-y% ﬂ=5xy—3;

3) dd—slzl—xz—y"-, d_tX:Xy;

4) %:5+x2—y2, %:X—Zy;

5) %:77—x2+4y2, %—xy;

6) %=3—x2—y2, %zxy— ,

oxoy
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9)

10)

11)

12)

13)

14)

15)

16)

o s

8.
9.
10.
11.
12.
13.

d x
— S =445x*-y*, —L=xy-1
t o Y
Y s gy X gy
dt
%=50+5x2—6y2; d—y:3x_2y;
dt dt
dx » ., dy
—=-X"4y5;, —=10-xy;
dt T ¢
y 2 2. dX
—=3+X"+Yy°;, —=Xy-2;
dt o T
dx dy

=4+5x% +4y?; E=6xy—x;

dy =10-2x* -3y?; ﬂz—xy—y;

dat dt
%:5x2+6y2; %=3xy—2y;
%:8—x2+2y2; Z—E’=1OX—XV:
%:3—4x2—2y2; %=5xy—2y;

KonTposabHbIe BONPOCHI
Maremarnueckoe monenuposanue. [IoHaTHe MaTremMaTndeckoro moaenuposanus. Ilonstue cu-
CTEMBI B MATEMaTUYECKOM MOJEIMPOBAHUU.
Knaccudukanus mareMaTu4eckux Mojiesiell B 3aBUCUMOCTH OT CJIOKHOCTH O0BEKTa MOJIEIHPO-
BaHUs
Knaccudukanus mareMaTH4ecKuxX MoJeNel B 3aBUCUMOCTH OT OIepaTopa MOAENU (JIMHEHHbIH,
HEJIMHEHHBIH, aTOPUTMUYECKUN U JIp.)
Knaccugukanus MaTeMaTHUeCKUX MOJIENIEN B 3aBUCUMOCTH OT apaMeTpOB MOJIENH
Knaccugukaius MmareMaTuyeckux MoZeNei B 3aBUCUMOCTH OT LieJIe MOJeTupOBaHUS

. . dx
HccnenoBanue ocoObIx Touek A HepeHInanIbHOr0 YpaBHEHUS OJTHON MepeMEHHOMN pm =F(x)

dx
e P(x(t), y(t))

dy _
a =Q(x(t), y(1))

HccnenoBanue KaueCTBEHHOM CTPYKTYPBl OCOOBIX TOUEK JIBYX YPaBHEHUM

[TonsiTne (ha30BBIX TPACKTOPHUIA.

OrnpezneneHne MaTpULIbl JIMHEAPU3AIUH.

[Tonydyenune xapakTepuCTHYECKOTO YPABHEHUS.

Knaccudukanus rpyobx 0cOOBIX TOUEK Uepe3 KOPHU XapaKTePUCTHUECKOTO YPaBHEHHUSI.
[IpenenpHbIE TUKIIBI TMHAMUYECKUX CUCTEM.

Mogenp KOHKYpeHUMH nonyJianui. [locranoBka 3agauu.
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14.

15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.

Mopenb KOHKypeHIH nonysnuii. OcoOble TOYKHA W BO3MOYKHBIE KOH(MUTYpAIUA CUCTEMBI OT
napameTpoB 3a/1auu.

Mojenb KOHKYPEHIIUH MTOMYJISIHN. AHAIU3 0COOBIX TOYEK.

Knaccudukanus kone0aTeIbHBIX CUCTEM.

JIuHeliHasg ¥ HeaMHElHas KojiebaTeabHas CUCTEMA.

Cocpea0TOYeHHBIE U TOUEUHBIE CUCTEMBI.

KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CHCTEMBI.

KoHcepBaTUBHBIN OCLHUILIATOP.

JIMHENHBIN OCIUILIATOP C 3aTyXaHUEM.

Knaccudukanus ypaBHeHUH MaTeMaTHYeCKOW (PU3UKU ABYX TIEPEMEHHBIX.
®dusndecKue IpoIecchl, ONMUCHIBAEMbIE YPABHEHHS ITUIITHYECKOTO THIIA.
Du3nyecKue MPoIeCcChl, OMUCHIBAEMBIC YPABHEHHSI TUTIEPOOINIESCKOTO THTIA.
®dusndecKue IpoIecchl, ONMUCHIBAEMbIEC YPaBHEHHS TapabOoIMIecKoro THIIa.
3a/1aua UHTEPIOJIUPOBAHUSA,

3a/1aya anmnpoKCUMAIIUH.

Nurepnossanus o Jlarpanxy.

CriaxvuBaHUE OMNBITHBIX JAHHBIX METOJIOM HAUMEHBIINX KBAIPATOB
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