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1 lesu u 3aga4n OCBOCHUS M CHUIIMHBI (MOLYJIs1)

JucuuniuHa <<KOMHI)}OTCpHI)I€ TEXHOJIOTMHU aHaJIn3a AUHAMHWUYCCKHUX CHCTEM»
UMEET LEeNbIo chopMHUpOBaTH Y 00yJarOIIHUXCs 00menpodecCHOHaTbHBIC KOMIIETCHIIMA B COOTBET-
crBun ¢ Tpedosanusamu ®I'OC BO no nanpasnenuto noarorosku 6akanaspos 03.03.02 dusmka:
IIK-2. CnocobeH NpUHUMATH y4acTHe B NMPOBEAEHNHN HAYYHBIX MCCJIeA0BAHUNA B M30pPaHHOM
00J1aCTH IKCIIEPUMEHTAIbHBIX H (MJIM) TeOpeTHYeCKHX (PU3MYECKUX HCCIeTOBAHMI ¢ TIOMO-
b0 COBPEMEHHOI NPUOOPHOI 0a3bl (B TOM 4YHCJIe CJI0KHOTO (PU3NYeCKOro 000pyA0BaHusl) U
HHGOPMAIMOHHBIX TEXHOJIOTHIi C Y4€TOM 0Te4eCTBEHHOI0 M 3apy0esKHOIr0 ONbITa

3agaun TUCHHMIIHHBI

Kypc «KomrmbroTepHble TEXHOJOTMH aHAINW3a JTUHAMHUYECKUX CHUCTEM» MpEIHA3HAUYCH IS
NPUOOPETEHUSI CTYJICHTAMHU: TIOHUMAHHSI MECTa U POJM MOJCIMPOBAHMS NPU aHAIU3E M CUHTE3C
CJIOKHBIX JTMHAMHUYECKUX CHCTEM; YMEHHS MPUMEHITh COBPEMCHHbBIC TEXHOJIOTHH ILIAHUPOBAHHS U
MIPOBEJICHUS] KOMITBIOTEPHOTO MOJICTUPOBAHMS; 3HAHUI aHAIM3a M WHTEPIIPETAIUU PE3yJIbTaTOB MO-
JEeTTMPOBAHNS, TPOBEPKHU aJICKBATHOCTH MOJIEITU HCCIIETyEMOM CHCTEME.
3agaun QTUCHUNJIHHBI

[Mocie u3y4eHust AUCHUILIHHBI CTYACHTHI JJOJDKHBI 3HATH:

® [IEJIM M METOJIOJIOTHUIO MOJICITUPOBAHUS;

® OCHOBHBIC KJIACChI CYHIECTBYIOIUX TUHAMUYCCKUX MO[[GJIGﬁ;

® MCTOAbI q)OpMaJ'II/ISaI_[I/II/I JUHAMHUYCCKHUX CUCTCM U CIIOCOOBI UX pcaji3anuu € IIOMO-
b0 COBPEMCHHBIX KOMITBIOTCPHBIX TeXHOHOFHﬁ;

® HaBbIKHM HCCJICJOBAaHUA U aHAJIN3a JMHAMHYCCKHNX CUCTCM,

METOJIbIl 00pPabOTKM JAHHBIX KOMITBIOTEPHBIX JKCIEepUMEHTOB. OOBbeKkTaMu mnpodeccroHalb-
HOU JCSITEIIPHOCTH B paMKaX W3y4aeMOM NUCIUIUIMHBI (MOJTYJISI) SIBJISIFOTCS:
— Maremaruueckoe u mporpamMmHoe obecrnieuenne IBM, pazpaboTka KOTOpBIX Tpedyer
MPUMEHEHUS METOJIOB CHCTEMHOTO aHaju3a, YIpaBleHUs, MOACIUPOBAHUS, A Kade-
CTBEHHOT'O IIPOECKTUPOBAHUSA, KOHCTPYHUPOBAHUS U DKCILIyaTallUH.

2 Mecto qucnuniaunbl (MoayJsi) B ctpykrype OIIOIT
Hucrumina <<KOMHB}OTepHBI€ TCXHOJIOTHHN aHaJIN3a JUHAMHNYCCKHUX CUCTCM» OTHOCHUTCS
k Ostoky aucuuriud b1.8./]B.07.02 w4actu 06pa3oBarelbHOM nporpaMmbl, GopMUpyeMast y4acT-
HUKaMH 00pa30BaTEJIbHBIX OTHOLIEHHH.

Jucnunnuna npenonaércs B 7 cemecTpe, Ha 4 Kypce.

IIpucTtynas Kk U3y4eHUIO JUCLUTIIINHEI «KOMHBIOTepHLIe TCXHOJIOI'MH aHalIn3a JH-
HaMHYECKUX CUCTEM», CTYAECHT UMEET 3HAaHUS U HaBBIKH 110 JUCLUIIIIMHAM:

— Maremarnueckuii aHaIU3 ¥ JIMHEWHas anredpa

— CoBpeMeHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH B HAYKE



3 Ilnanupyemble pe3yJbTaThl 00y4YeHHs N0 JUCHUILIHHE (MOIYJII0)

(I)opanyeMble KOMIICTCH-
U

(k00 u HaumeroBaHue)

HNuaukaropsl
JOCTHKEHUSI KOMITeTeHIU i
(k00 u popmyrupoexa)

TLaHupyeMble pe3yJabTaThl
00y4eHH sl 110 AUCIUILTHHE
(moay.mo)!

IIK-2. Cnnoco0eH npuHUMAaTh
y4yacTue B MPOBeIeHUH
HAY4YHBbIX HCCJIEJOBAHUI B
U30pPaHHOI 00J1aCTH JKCIIe-
PUMEHTAJIbHBIX U (UJIN) TEo-
perudeckux GU3MIECKHUX UC-
CcJIe0BaHMIi ¢ MOMOIILIO CO-
BpeMeHHOM NPuOOpPHOIi 0a3bl
(B TOM 4mcJIe CJI0KHOTO (pu-
3U4€CKOro 000py10BaHUA) U
HH(OPMANMOHHBIX TEXHOJIO-
TUH ¢ y4eTOM 0Te4eCTBEeHHO-
ro M 3apy0e;KHOT0 ONbIT

IIK-2.1. Onpeaensier uens mpoBene-
HUSI DKCTIEPUMEHTa 10 (u3uKe BBICO-
KHX DHEPIHi M 3aKOHOMEPHOCTH (H-
3UYECKUX IIPOLIECCOB, JIEXKALIUX B
OCHOBE (PU3MYECKOro IKCIEPUMEHTA

[IK-2.2. Ananu3upyer cCOBpeMEHHbIE
SKCIEPUMEHTANBHBIC, TEOPETHIECKUE
pe3ynmpTaThl MCCIENOBAaHUN 10 3a-
TAHHOU Tpobieme

3HaTh 3aKOHOMEPHOCTH (hr3nuye-
CKHUX IIPOIIECCOB, JIEKAIIUX B OC-
HOBE (PM3NYECKOT0 SKCIIEPUMEH-
Ta, OCHOBBI Pa0OTHI BEIOPAHHOM
(U3NKO-TEXHUYECKON CUCTEMBbI
YMeTb IPOBOAUTH AHAIIN3 U
0000111eHIe HAYYHBIX JTaHHBIX B
COOTBETCTBHH C 3a7a4yaMH HCCIIe-
JIOBaHUS U ONpPEAEIATh Halpas-
JIEHUs JAIbHENIINX UCCIIEN0BaA-
HUH U pa3paboToK

Hcnons3yer cpencrea mMarema-
THUYECKOT'0 aHAJIN3a CJIOKHBIX JIU-
HAMHYECKHX CHCTEM

VYMeer BbIICNATh OCHOBHBIE (hak-
TOPBI BIIMSHUS HA TIOBEJCHHE
JUHAMUYECKUX CUCTEM
O060cHOBaHHO BBIOMPAET BBHIYMC-
JUTEIbHbIE METO/Ibl PEeAIN3ALUU
MaTeMaTHYECKOTO MOJIEIINPOBa-
HUS TUHAMUYECKUX CUCTEM

Pesynbrar 00yuenus chopmynupoBan ¢ yuerom npodeccruonanbubix cranaapton 06.003 «Apxu-
TEKTOP MPOTPAMMHOT0 00ECTICUEHUS

4 O0beM TUCHUILIMHBI (MOAYJIs1)

OO0BeM AUCIUIUTAHBI (MOJTYJIST) COCTABISICT 3 3a4eTHBIX eqUHUIIBI, Bcero 108 akamemudeckux

qacCoB.

51 gaca cocTaBisieT KOHTaKTHas paboTa 00yJaromierocs ¢ mpernogaBaTesieM, B TOM YHCIIE:
— 17 gyacoB — JIEKIIMOHHBIE 3aHITHSL;
— 34 4acoB — MPaKTHUYECKHUE 3aHATHUS.

57 4acoB COCTaBJISIET CaMOCTOATEIbHAs paboTa 00yUaroierocs.

[TpomexyTOUHBIH KOHTPOJIB (3aU€T).

1M01"yT q)OpMyJ'II/IpOBaTbCﬂ B KaTCropusax «3HATb», KYMCTb», «BJIAACTh» WU «KUMETb HABBIKW).




5 Coep:kanue TUCHUILIHHBI (MOIYJIA)
OYHas dopma o0yuenust

B TOM YHUCJIC:

CamocrosiTenbHast
Bcero Konraktnas pabota (paboTa BO B3aUMOJICHCTBUY C IIPEIIOIABATEIIEM ) pabora
HaumenoBanue pa3nenoB u Tem
(axanem. oOyuaronerocs
JTUCIUILIAHBL (MOJTYJIs1) wach) -
pPaKTUYECKHE JaGoparop-
Jlexumm (cemuHapCcKue) Bcero
ML HBIE 3aHATUS
7 cemecTp /4Rypc (ykazamv HydicHoe)

Paznen 1OCHOBHBIE MTOHATHS TEOPUU
MOJIETUPOBAHMS CIOKHBIX CUCTEM. 1 1 1
Paznen 2 SI3bIKM M MHCTPYMEHTAJIb- 9 3 5 9
HBIE CPEJICTBA MOJICITUPOBAHHMS
Paznen 3 MonenupoBaHue TMHAMU-
YECKUX CUCTEM 22 4 10 14 8
Pasznen 4 BoruncnuTenbHbIE METOIBI 15 5 5 7 8
peurenus 3agaun Komm
Pazzen 5 [IpuMepsl TUHAMUYECKHX 17 3 5 9 8
cHCTEM
Pasnen 6 MoaenupoBaHue pacnpese- 12 2 4 5 5
JEHHBIX CHCTEM
Paznen 7 O0paboTKa pe3ynbTaToB 5 5 3 5
BBIUHCIUTENbHBIX YKCIIEPUMEHTOB
[IpomexyTouHas aTTeCTaIHs: 27
9K3aMeH
Hroro 3a cemectp / Kypc 108 17 34 51 30




Ne paszoe-

Haumenoeanue pazoena

Cooepirrcanue mem

aa
1 OcHOBHBIE IOHATUSA Knaccudukanus BunoB moaenupoBanus cucreM.[Ipodiema kauecTBa MoaenpoBaHust. AJIGKBATHOCTh MO-
TEOPHUH MOJIETUPOBAHUS | JIeNIM U3ydaeMoil cucreme. IIpHunHbI 1 ycTpaHeHHe HealeKBaTHOCTH MOZEIH n3ydaemMol cucteme. OcoOeH-
CJI0KHBIX CUCTEM. HOCTH KOMIIBIOTEPHOTO MoienupoBanus. TpeOoBanus noiap3oBarens K Mojend. OCHOBHBIE STalbl MOACIIH-
poBanus cucreM. [TocTpoeHre KOHIENTyaabHBIX MOJIENIEH CUCTEM U UX (opMaln3alus. AIropuTMHU3aLUs
MOJICJIEH CUCTEM U MX MAlIMHHAs peaJl3alusl.
2 SI3BIKM ¥ UHCTPYMEH- O030p S3BIKOB U IPOTPAMMHBIX CPelCTB MojenupoBanus. Cpena MozaenupoBanusaScilab
TaJIbHBIE CPEICTBA MO-
JeIUPOBaHuUs
3 MopenupoBanue quHa- [lonsaTne o tuHAMHUYecKoi cucreMe U e€ Mmoaenu. [lapameTpsl COCTOAHMUSA CUCTEMBI, HAYAJIbHBIE YCIOBUS,
MUYECKUX CUCTEM 3aKOH (hyHKUMOHMpOBaHUA. Touku paBHOBecHs, (a30BOE POCTPAHCTBO, (ha3oBas TpaeKTOpUs, Ha30BbII
IIOPTPET CUCTEMBI. Y CTOMYHBOCTh U HEYCTOMYMBOCTh TOUEK paBHOBECHs. TOYKM PaBHOBECHS B aBTOHOM-
HBIX IMHAMUYECKUX CUCTEMAX ABYX IEPEMEHHBIX. AHAIUTUYECKOE UCCIEA0BAaHNE U KOMIIBIOTEPHOE MO-
nenvpoBaHue noseaeHus cuctem.llonarue o npeodpazoanuu Jlamiaca. @yHKIMOHATBHOE
onucanue cuctemsl. [lepenatounas pyHKuus. MeTo bl BBIYMCICHUSI IEPEIATOYHON QYHKIIUU.
4 Brruucnurensasie Meto- | [loctanoBka 3amaun. Metosst Ditiepa. Metoast Pynre-Kyrra. [omaroBblit KOHTpOIb TOUHOCTH.
Ibl PELLIEHUS 3aa4n
Komwu
5 IIpumeps! tuHaMHU4e- Mopenu nuHamuueckux cucreM: KonebarenbHble CUCTEMbI, MEXaHUYECKUE, STIEKTPUUECKHE, XUMUYECKHUE
CKHMX CHUCTEM cucTeMBbl. bronornueckue cucTeMbl: Mozl ManbTyca TMHAMUKH YUCIIEHHOCTH HapOJOHACEIEHHS 3€MHOTO
mapa; MoaenbPepxr0JIbCTa YUCIECHHOCTH OJHOPOIHOM MOMYJIALKU; MOeab Banbrepa-JIoTku.
6 MonenupoBanue pacnpe- | Kinaccuduxanus 3agay maremarudeckoi pusuku. HauanbHble M rpaHUYHBIE yCIIOBUS. BeiuncnurenbHble
JEIIEHHBIX CUCTEM METO/bI UCCIIEAOBAHUS PACIIPEAEIEHHBIX CUCTEM: MeTO [ anépKkuHa, METOX KOHEUHBIX 3JIEMEHTOB; METO/L
KOHEUYHBIX Pa3HOCTEH.
7 O6pabotka pe3ynbraToB | [ImaHMpoBaHME BBIYUCIUTENBHBIX 3KCIIEPUMEHTOB. METO/ bl TEOPUU TIIAHUPOBAHUS IKCIIEPUMEHTOB. 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 AIEKTPOHHOTO 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

Ocnosnas yueonasa numepamypa

1. Ywukypos, H. I'. MogennpoBaHmne cuctem n npoueccos : y4ebHoe nocobue / H.I'. YukypoB. —
Mockea : PUOP : MHOPA-M, 2022. — 398 c. — (Bbicwee obpa-3oBaHue: bakanaespuar). —
DOI: https://doi.org/10.12737/5753. - ISBN 978-5-369-01167-6. - TeKcT : aneKkTpoHHbIn. - URL:
https://znanium.com/catalog/product/1225064 (nata ob6pawenusa: 04.05.2022). — Pexum go-
cTyna: no Noanucke.

2. KomnbloTepHoe mogenupoBaHue : y4ebHuk / B.M. Npagos, '.B. OBeukuH, M.B. OBeuknH, U.B.
PynakoBs. — Mocksa : KYPC : UH®PA-M, 2022. — 264 c. - ISBN 978-5-906818-79-9. - TekcT :
anekTpoHHbIn. - URL: https://znanium.com/catalog/product/1896364 (gata ob6palieHus:
17.04.2022). — Pexxum gocTyna: no nognucke.

3. KobGenes, H. b. UmuTaumoHHoe mogenmpoBaHue: YuyebHoe nocobue / H.b. Kobenes, B.A. No-
nosHukoB, B.B. [eeaTkos; Nog obw. peq. H.b. Ko6enesa. - M.: KYPC: HAL, NH®PA-M, 2018.
- 368 c. - ISBN 978-5-905554-17-9. - TeKCT : 9neKTpOoHHbIN. - URL.:
https://znanium.com/catalog/product/961800 (nata o6paiueHus: 28.04.2022). — Pexxum gocTy-
na: no noanucke.

Jlononanumenvnan yueonaa numepamypa

1. Kopob6osa, J1. A. Teopusa guHaMU4ECKUX CUCTEM (Teopusi U NpakTuka) : y4ebHoe nocobue / J1.
A. Kopoboga, 0. A. CadoHoBa ; Hayu. pea. J1. A. Kopobosa ; BopoHeXCcKkuii rocyaapCTBEHHbIN
YHUBEPCUTET UHXEHEPHbIX TEXHONOIM. — BOpoHeX : BOPOHEXCKNI rocyaapCTBEHHbBIN YHU-
BEpPCUTET UHXEHEpPHbIX TexHonornn, 2017. — 100 c. : rpad., cxem. — Pexxum goctyna: no nog-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=482071 (gaTta obpaLieHus:
17.04.2022). — bubnwuorp.: c. 91. — ISBN 978-5-00032-290-1. — TeKCT : 3NIEKTPOHHBIN.

2. Yybwuy, B. M. AKTMBHas ngeHTudmkaumsa cToxacTU4eCckmx AMHaMMYeCKNX CUCTEeM: NaHnMpoBa-
HWMe 3KCNeprMMeHTa Ana MoLenen HenpepbIBHO-ANCKPETHbIX CUCTEM : y4ebHoe nocobue : [16+]
/ B. M. Yybny, E. B. dununnosa ; HoBocMOunpcknii rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCU-
TeT. — HoBocubupck : HoBocnbupckmii rocyaapCTBEHHbIV TEXHUYECKUI yHuBepeuTteT, 2017. —
96 c. : un., Tabn. — Pexum goctyna: no nognmncke. — URL:
https://biblioclub.ru/index.php?page=book&id=574667 (aata obpawerus: 17.04.2022). — bnb-
nunorp. B Kr. — ISBN 978-5-7782-3397-3. — TEKCT : 9NEKTPOHHbIN.

3. Tapaceswud HO.1H0. MaTemaTunyeckoe n KoMNbOTEPHOE MogennpoBaHme. BBoaHbIn kypc: Yueb.
nocobue. - 2-e n3a., ucnpas. - M.: Eantopan, YPCC, 2003. - 144 c.

4. Ocunos, B. B. MogenvupoBaHue gMHaMn4ecknx npoLeccoB MeTogoM TOYEYHbIX NpeacTaere-
HuR : moHorpadmsa / B. B. Ocunos. - KpacHosipck : Cnb. denep. yH-T, 2012. - 304 c. - ISBN
978-5-7638-2538-1. - TEKCT : 9NeKTPOHHLIN. - URL:
https://znanium.com/catalog/product/441549 (nata o6paiieHus: 17.04.2022). — Pexxum gocTy-
na: no noanucke.

e Ilepnoanyeckue M31aHus

1. Bectuux Mockockoro ynusepcurera. Cepus 15. BeruncnurenbHast MaTeMaTika U KUOepHeETH-
Ka: Hay4HbIH xKypHan / Yupeaurtenab: MOCKOBCKUN rocyaapcTBeHHBIH yHUBepcuTeT — M.: W3-
naTenbcTBO MoCKOBCKOro yuuBepcurera — JKypHain ocHoBaH B 1977 rony. — Ilonnblie snek-
TPOHHBIE BEPCUU CTaTel >KypHajla JOCTYIHBI Ha CaiiTe Hay4HOH AJIEKTPOHHON 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. Co6onea CO PAH., rxu. pea. B.JI. Bepec-
HeB. - JKypHan ocHoBaH B 1994 rony IlonHble 27€KTpOHHBIE BEPCUU CTATEH JKypHaja JOCTYII-
HBI Ha caire Hay4YHOU 3JEKTPOHHOU O6ubIMOTEKN «eLIBRARY.RU»:
https://elibrary.ru/title_about.asp?id=25528

3. Tporpammusie mpoayKThel u cuctemsl / yapeautemn: MHUUITY (r.MockBa), T1.pegakiius Mex-
JTyHapoaHOTo xypHana «IIpoGiemMbl TeopuH U MPaKTHKH yrpasiaeHus» (T. Mocksa), 3A0 HUU
«entpnporpammcuctem» (r. TBeps); Ti. pen. C.B. EmenssnoB. — Teepb.: HUU «llenTpmpo-


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

NogakrowhE

arwN

~No

rpamMmcucteMy. XKypHan ocHoBaH B 1995 rony. [lonHbie 37eKTpOHHBIE BEPCUU CTaTEH KypHasa
JNOCTymHBI ~ Ha  caliTe  Hay4HOH  oSnekTpoHHOW — OuOmmoreku  «eLIBRARY.RUy:
https://elibrary.ru/contents.asp?titleid=9834; CalT »KypHaia WWWw.SWsys.ru

NubopmannoHHbIe TEXHOJIOTHH W BBIYUCIUTENBHBIE CHCTeMBI / Yupeautenb DeaepanbHoe Toc-
yAapCTBeHHOE yupexjacHue "denepanbHbli UccienoBarenbckuii meHtp "MHdopmatuka u
ynpasinenue" PAH"; rin. pen. C.B. EmenbsanoB, - M.: @enepajibHOE rocyJapCTBEHHOE yupe-
xaeHue "denepanbHbI HccaenoBaTenbckuil eHTp "MHpopmaruka u ynpasinenue" PAH".
I'og ocnoBanusa 1995 r. [losnHble 25IEKTPOHHBIE BEPCUU CTaTEl KypHaia JAOCTYIHBI Ha calTe
Hay4HOU dekTpoHHON OnOmoTekn «eLIBRARY.RUy: https:/elibrary.ru/contents.asp?titleid=8746
Otkpsiteie cucteMbl CYB]] / yupenutens u uzgarens: OO0 «U3narenbcTBo « OTKPBITHIE CH-
creMbl»; TII. pen. J. BoikoB. — M.: M3narenbctBO «OTKpBIThIE CUCTEMBI». JKypHal OCHOBaH B
1999 rony. Caiit xxypHana http://www.osp.ru/os/[IosiHbIE 31€KTPOHHBIE BEPCUM CTATEH KypHaia

JOCTYIIHBI ~ Ha  calWTe  Hay4YHOM  JJjekTpoHHoM  Oumbmmorekn  «eLIBRARY.RU»:
https://elibrary.ru/contents.asp?titleid=9826

e Ilepeuenn pecypcoB nH(OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTn «UHTEpHET»
dnekmponno-oudbnuomeynvie cucmemol u 06a3vl OAHHHIX

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

OBC «Jlanby: https://e.lanbook.com/

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

OBbC «YHuBepcuterckas oubnmnoreka onnaitay»: http://biblioclub.ru/

Hayunas snexrponnas 6udianoreka (PYHOB) «eLIBRARY.RUy: http://elibrary.ru
HarnmonanwsHas anekrponHas oudnuoreka (HOB): http://a36.pd/

Basbl qanHbIX poccuiickux xypHanos kommanun «EastViewy: https://dlib.eastview.com/

Hayllele nOUcCKoeble cucmemol

Math-Net.Ru - coBpemeHHass MHGOpPMAIMOHHAS CHCTEMa, MPEIOCTABISIIONIAS POCCHUICKUM U
3apyOeKHBIM MaTeMaTHKaM Pa3JIMUHbIC BO3MOXXHOCTH TOMCKA HHPOPMAIIMK O MAaTEMAaTHIECKON
»ku3HU B Poccuu —  http://www.mathnet.ru/
Google Scholar - mouckoBas cuctema 1Mo Hay4HOW JHMTepaType. BrirouaeT cTaThu KPYITHBIX
HAaYYHBIX M3/IaTEIbCTB, APXUBBI IIPETIPHHTOB, MTyOJIMKAIIMY Ha CaiiTaX YHUBEPCUTETOB, HAYYHBIX
00IIIeCcTB ¥ JPYrUX Hay4dyHbIX opranu3aiuii https://scholar.google.ru/
SciGuide - HaBurarop o 3apy0e)KHbIM HayYHBIM JJICKTPOHHBIM PECypcaM OTKPBITOTO TOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
ArXiv.org - Hay4HO-TIOMCKOBasi CHCTEMa, CICHUATU3UPYETCS B OO0JACTSAX: KOMITBIOTEPHBIX
HayK, acTpodusuku, Gpu3nku, MaTeMaTUKU, KBAaHTOBOM Ouonoruu. http://arxiv.org/
WorldWideScience.org - rimo0asnbHas Hay4yHash MOMCKOBas CHUCTEMa, KOTOpas OCYIIECTBISICT
MOUCK WH(OPMAIIMU M0 HAI[HOHAJIBHBIM M MEXYHAPOIHBIM HAyYHBIM 0a3aM JaHHBIX U MMOpPTa-
nam. http://worldwidescience.org/

IIpogpeccuonanvusie pecypcovt cemu «Unmepnemy»
denepanbHas nHGopManmoHHas cuctemMa «EnnHOe 0KHO 0ocTyna K MHPOPMAIIHOHHBIM Pecyp-
cam»: http://window.edu.ru/
OOpa3oBarenbHbIi MaTeMaTHueckuii caut EXPonenta.ru http://exponenta.ru/default.asp
Marematrueckuii caiit Math.ru http://math.ru/lib/
Caiit PAH HUnctutyT BeruncnutensHoit MaTemaTuki. http://www.inm.ras.ru/
[Ipoext Unnnmatusnoro Hapognoro ®@ponrta O6pazoBanus - MH®O-npoekt. [1komna mpo-
rpammupoanus CodingCraft: http://codingcraft.ru/.
[Mopran Life-prog: http://life-prog.ru/.
OpenNet: www.opennet.ru.
AuroputMmbl, MeToTbI, TporpamMmer: algolist. manual.ru.
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https://elibrary.ru/contents.asp?titleid=9834
http://www.swsys.ru/
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/

HCOGXOI[I/IMOC MaAaTEPHAIBHO-TEXHHYECCKOEC o0ecrmeyeHue

[TpoBeneHue MPAKTUYCCKUX3AHATHI 1O AUCIUILIMHE TPEIIOIaraeT UCI0Jb30BaHUE CIICIIU-
ATM3UPOBAHHBIX AYUTOPHIA, OCHAIICHHBIX MEPCOHAILHBIMH KOMITBIOTEpAMH, OObEAMHECHHBIMU B
JIOKJIbHYIO CETh U MMEIOIIHX JOCTYII K pecypcam riodanbHoi cetu MHTepHeT.

JI1s BBITMOJTHEHUS 3a/IaHUH CAMOCTOSATEIILHOM MOITOTOBKH O0yUaroIuecs 00eCceunBarOTCs
JUTEPATypOi, a TaKKe B ONPEACIEHHOM IMOPSAIAKE MOTYT MOIYy4aTh JOCTYN K MH(POPMALMOHHBIM
pecypcam MuTepHerTa.

Kommerorepnsiii knacce (15 I1K): o6opyaoBanre B COOCTBEHHOCTH.

[TporpamMmmHOe 0OecIieYeHHe:
e Scilab (.cBoboaHas nmuIEH3US, KO JOCTYIIA HE TPeOyeTCs)

e LibreOffice (cBoO0HAs NULIEH3US, KO IOCTyIa HE TpeOyeTcst)

OOyuaromiyecs U3 YMCIIa WHBAIKUJOB M JIUI] C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MOTYT UCIOJIB30BaTh CIIEHUATU3UPOBAHHOE IIPOrPaMMHOE U MaTepUaibHO-TEXHUUECKOE obecrede-
HUE:

— oOyyaromuecs ¢ HapylIEHUsIMU OIOPHO-/IBUraTeIbHOTO anmnapara npu Heo0X0JUMOCTH MO-
I'YyT MCIIOJIb30BaTh AaJalTHBHbIE TEXHUYECKHE CPEACTBA: CIELMaIbHO 00O0pYIOBaHHBIE
JOUKOWMCTUKH, YBEJIMUEHHbIE BBIHOCHBIE KHOIIKH, KJIIABUATYPbI C OOJBIINMHU KJIaBUILIAMHU.

— oOyuaromuecsi ¢ OrpaHUYEHUSAMH [0 3PEHUI0 MOTYT HPOCIyLIaTh JIOCTYIHBIM ayauomare-
pHall WIM IPOYUTATh TEKCTHI, YBEIMUUB MIPUPT HA SKpaHE MOHUTOpA KOMIbIOTEpa. Pexo-
MEHJIyeTCsl UCIOJIb30BaTh 3KPAHHYIO JyIy U ApPYrue BU3yalbHblE BCIIOMOIaTelIbHBIE CPE-
CTBA, YTOOBI U3MEHUTH LIPUPT TEKCTA, MEKCTPOUHBIN UHTEPBAJ, CAHXPOHU3ALHUIO C PEYBIO
U T.J., IPOrpaMMbl 3KPAaHHOTO AOCTyNa (CKPUHPHUAEPHI AJs MPOUYTEHUST TEKCTOBOM MH(pOp-
Maly 4Yepe3 CUHTE3UPOBAHHYIO pedb) W/WIN BKIIOYUTH (YHKIHUIO «3KPAHHOTO JAUKTOPa»
Ha NepCOHAILHOM KOMITIbIOTEpE ¢ oneparonHoi cucremoir Windows 7, 8, 10.

— oOyyaromuecs € OrpaHMYEHUSMU II0 CIyXy MOTYT BOCIIOJIb30BAThCA KOMITBIOTEPHOM
ayJJMOTapHUTYPOM MpHU MPOCTYIIMBAaHUKM HEOOXOAUMON MH(OpManuu U MOpTaTUBHOM HH-
nykuuonHo# cuctemoit cepun «MCTOK».

[Tpu HeoOxoaMMOCTH 00y4Yarolecs ¢ OrpaHUUYEHHBIMU BO3MOXHOCTSIMH 3710POBbsl M MHBA-
JUBI 00ECTIEYMBAIOTCS TTEYaTHBIMU U (MJIH) DJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamu (o0pa-
30BaTelbHasl MporpamMma, yuyeOHble mocoOus U Jip.) B popMax, aJanTUPOBAHHBIX K OrPaHUYEHUSIM
UX 3710POBbsI U BOCIPUATHS HH(POPMALIUU:

Jlnist a1 ¢ HapyIIEHUSIMH 3pEHUS:

— B IeyaTHOU (opMe yBEIMYEHHBIM HIPUPTOM,

— B (hopMe EKTPOHHOTO JJOKYMEHTA,

— B (opme ayauodaiina.

JUnist U1 ¢ HapyIIEHUSIMH CTyXa:

— B TieyaTHOU (hopwme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

Jlist mun ¢ HapyeHUsIMH OIIOPHO-/IBUTaTEeNIbHOTO arnapara:

— B IIEYaTHOH (opme,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B (opme aynuodaiina.
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[Ipunoxxenue k paboueii mporpaMMe AUCHUTIIUHBI

DOoHABI OLIEHOYHBIX cpeacre

B pesynbrate ocBoeHUs nUCHUIUIMHBI « KOMIBIOTEpHBIE TEXHOJOTUU aHalM3a JUHAMHYe-
CKHX CHCTEeM» Iporpammbl OakanaBpoB 1o HampaicHuio (03.03.02 ®dusuka BBITYCKHHUK JOKEH
o0anaTh CleqYIOIUMUA KOMIETEHIIUSIMU

[IpodeccrnonanbHbie KOMIIETEHIUH:

IIK-2. Cnoco0eH NPpUHUMATH y4acTHe B NMPOBeJeHUM HAYYHBIX HCCIeI0BAHUN B M30pPaHHOM
00J1aCTH IKCIEPUMEHTAJbHBIX U (MJIH) TEOPETHYECKUX (PU3HYECKHUX HCCJIEJOBAHUI C MOMO-
b0 COBpeMeHHO nNpuOopHoii 0a3bl (B TOM 4HCIIe CI0KHOT0 (pr3nueckoro od0opyaoBaHus) U
HH(OPMANMOHHBIX TEXHOJIOTHIi C Y4eTOM 0T€4eCTBEHHOI0 1 3apy0e;KHOr0 ONbITA
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Onucanue noxkasarejieu u KpUTEPpUEB OCHNBAaHUA KOMHeTeHHI/Iﬁ

IIK-2. Cnoco0eH npuHUMATH YYACTHE B IIPOBEIeHNH HAYYHBIX HCCJIEJ0BAHUH B H30PAHHOH 00/1aCTH IKCIIEPUMEHTAIbHbBIX U (MJIN) TEOPeTH-
YeCKUX (PU3HYecKUX MCCIeJOBAHUI ¢ MOMOUIBIO COBPEeMeHHOI MPUOOPHOIi 0a3bl (B TOM YHCJIE CJI0KHOTO (PU3N4eCKOro 000py10BaHUS) U UH-
GopMALIMOHHBIX TEXHOJIOTHI C Y4€TOM 0T€4eCTBEHHOI0 M 3apy0esKHOI0 ONbITa

NHAUKATOP JOCTHIKE- KPUTEPUU OLIEHUBAHUSA
HUsI IHIKAJIA onenuBaHus
KOMIIETEHLIUUA 1 5 3 4 5
(KO ¥ HAUMEHOBAHUE)
€MOHCTPHUPYET o-
JleMoHCTpHpYeT —cra- A pHpy YA JemoHcTpupyeT  xopo- | JleMOoHCTpHpyeT cBOOOI-
BJICTBOPHUTENbHBIC 3HA-
[IK-2.1. Onpenenser uenb mpo- 00e 3HaHMUS 3aKOHO- Hs saKoHoMepHocTe | S 3HAHWA  3aKOHO- | HOE M YBEPEHHOE 3HAHNE
BEJICHHS SKCIEpUMEHTa 1o (u- MepHOCTEeH  (u3muye- FR—— Il)'I ottec MepHOCTeH (PU3NYecKuX | 3aKOHOMEPHOCTEH (H3H-
3WKe BBICOKHX SHEPruil U 3aKo- | OTCyTCTBHE CKHX NpOLECCOB, e~ | ' = hx BpOCHO MPOIECCOB, JISKAIIMX B | YECKHX IIPOIIECCOB, Jie-
HOMEPHOCTH (PU3NYECKUX MPO- | 3HAHUU KalIUX B OCHOBE (H- e ’ (UBHHECKOTo IKC OCHOBE  (pM3HMUECKOroO | XalmuxXx B OCHOBE (H3U-
IIECCOB, JISKAIINX B OCHOBE (pu- 3MMECKOro - oKemepu- | usiie AKCIEPUMEHTa M0 (PHU3H- | YECKOTO  AKCHEPUMEHTa
3MYECKOT0 IKCIIEPUMEHTA MEHTa MO (PU3MKE BbI- Bml?: OKUX SHEDLH K€ BBICOKUX PHEPTHUH. no  (u3MKe  BBICOKHX
COKUX »HHeprui. [lo- PIHH.. Jonmyckaer otnensHble | sHEprud. He pomyckaer
Jomyckaer pocrarou-
MyCKaeT MHO>KECTBEH- HerpyOble OIINOKY. OLINOOK.
HO CEpbE3HBIE OLTHOKHU.
Hble rpyOble OLTMOKHU
He ymeer umu cnabo
YMmeer  yIOBIETBOPH- JIeMOHCTpUpYET  BBICO-
yMEEeT aHAJIM3UPOBATh YMeer Xopomio aHaiu- .
TEJIbHO aHAJM3UPOBAThH KA  ypOBEHb YMEHHS
[1K-2.2. Amnanusupyer coBpe- COBpPEMEHHBIE 3JKCIIe- 3UpOBaTh COBPEMEHHBIE
COBpPEMEHHBIE  JKCIIe- aHAJIM3UPOBaTh  PE3YJlb-
MEHHBIE JKCIIEPHMEHTAIILHBIE, pUMEHTAJIBHBIE, TEO- AKCIIEpUMEHTAIBHEIE,
pPUMEHTAJBHBIE, Teope- TaThl COBPEMEHHBIX JKC-
TEOpEeTUYECKHE pe3yabTatel | OTCyTCTBUE peTuyeckue pe3ysbTa- TEOPETUYECKHE PE3YJb-
N . . THYECKUE PE3YJIbTATHI o NEPUMEHTAJIBHBIX U TEO-
UCCIIC/IOBAaHWI TI0  3aJIaHHOW | yMEHUS TBI WCCJICIOBAHUN T10 - TaThl HCCIEAOBAHUHN IO
. WCCIIC/IOBAaHUI 0 3a- . pPETHYECKHX WCCIeIoBa-
npobieme 3aJlaHHOM TIpodeMe. . 3aJJaHHOM npobieme. . .
naHHOM mpobGieme [lo- HUI 1O 3aaHHOM Tpo-
JlomyckaeT ~ MHOXe- JlomyckaeT — OTIeNbHBIC
MyCcKaeT  JIOCTaTOYHO oneme. He pomyckaer
CTBEHHbBIE rpyOsbie HErpyOble OIINOKH.
L6k Cepbe3HbIE OLTHOKH. OLINOOK.

13




[Tpu 6amIbHO-PEUTHHTOBON CHCTEME BCE 3HAHUS, YMEHUS M HaBBIKH, TpUOOpeTaeMble CTy-
JEHTaMH B pe3yJIbTaTe U3yYeHUs AUCLUIUIMHBI, OLEHUBAIOTCS B Oaax.

Ornenka kauecTBa pabOThI B PEUTHHIOBON CHCTEME SIBJISICTCS HAKOMIUTEIILHOW U HCIIOJB3Y-
eTcs JJIs OLIEHUBAHMs CUCTEMHON PabOThI CTYZEHTOB B TE€YEHUE BCEro Neproia 00yUeHHUs.

4 kypc, 7 cemecTp (3a4éT )

Ilo mroram paboTBl B CEMECTpe CTYJIEHT MOXET NOJIY4YUTh MakcuMainbHO 70 Oaos.
Hrorosoii popmoii kKoHTpoIst BO 7 cemecTpe siBisiercs 3a4éT. K 3auéry cryseHT nomkeH Habpatb
MakcumaibHO 30 6amioB. B TeueHune 7 cemecTpa CTyIEHT MOXKET 3apaboTaTh Oaljibl 3a CIEAYIOINE
BUJIBI paboT:

Ne Buy paboTsl Cymma 6amos
1 Pabora Ha MPaKTUUECKHUX 3aHATHAX 35
2 IToaroToBKa K yCTHOMY ONPOCY 10
3 [ToaroroBka K yCTHOMY OIIPOCY 10
4 AynuTopHble 3aHATHS (IOCEIIeHHe) 15
Uroro: 70
I'pacduik BBITIOJIHEHHS CAMOCTOSATEIBHBIX Pa0OT CTyICHTaAMH B 7 CEMeCTpe
Busl pa- Henenn yuebHOro mporecca
60T 11234 |5|6|7|8|9]10] 11 |12/13|14 15|16 |17
Y021 B3 33
Y023 B3 | 33
Y¥02.4 B3 33
Y02.5 B3 33

B3 — BrIgaua 3amanus
33 — 3amuTa 3a1aHus

[Iporienypa omeHWBaHUS pPE3YNbTaTOB OOYYECHHS HWHBAIHMIOB W JIUI] C OTPaHHYCHHBIMH
BO3MOXXKHOCTSIMU 3/I0POBbsl 1O JMCLUIUIMHE IpeaycMaTpuBaeT NpeAocTaBleHUue HH(POpMALUU B
dbopmax, aganTUPOBAHHBIX K OTPAaHUYEHUSIM HX 30POBbS U BOCIIPHATHS HHPOPMAIIHIH:

— B IeyarHoil ¢opme,
— B TIIeYaTHOH opMe yBEIHMUYEHHBIM HIPUPTOM,
— B (hopMe IIIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHUMOCTH OT KOHTHHTEHTA

o0yyYarommxcs.
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TunoBble KOHTPOJILHBbIE 32JAHUSA UJIH HHbIe MaTepuaJibl, He00X0AMMBbIE VISl OLIEHKHU Pe3yJib-
TATOB 00y4eHU s, XapAKTEPU3YIOIINX ITANbl POPMUPOBAHMS KOMITETEHIM i

Tect Ha ycBOeHHe MaTepHuasa
Knaccuueckue Mmonen

Sy =ap, — b
1.1  Mopuens cnpoca-npemnoxkenus < d. ., =—CP, +J COOTBETCTBYET yCTONIMBOMY COCTOSHHUIO

Sn+l = d n+l

a
pBIHKA TIPY KaKUX 3HaYeHUsAX A=—7?

C
a) A>2
0) 0<A<2
c)0< A<l
n) -1<A<l1
Snﬁ-lza‘pn_b

1.2 Mopens cnpoca-nipeytoxkenus < d ., =—Cp, +J COOTBETCTBYyET HEYCTOWYHBOMY COCTOSI-

Sn+l = d n+l

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

C
a) A>2
6) 0<A<?2
c) 0<A<l
ml<A
1.3  Kakoe MakcMMaJIbHOE KOJIMYECTBO TOUEK PABHOBECHS HMEET CUCTEMa
AL < N, [r1 (gL N, () -al2* N, 0]
dN , COOTBETCTBYIOIIAsI MOJICIT KOHKYPEHIIHN
dtz = N, (1) *[r2*(ng2 - N, (1)) —all* N, (t)]
TIOTTYJISIITA I ?
a)3
0)2
c)4
1) 5
14  Kakoro tuma touka pasHoBecusi (N, =0, N, =0) cucremsr
B N, 01 (g1 - N, () - 212 N, (0]
dN , COOTBETCTBYIOIIECH MO KOHKYPECHIINH
dt2 =N, (t)*[r2*(ng2 — N, (1)) —all* N, (t)]
MOy JISILINIA?

a) YCTOMYMBBIN y3e

0)HEeyCTONYMBBIH y3e

C) yCTONYMBBIN (hoKyC

1) HEYCTOWYMBBII (POKyC

C) IEHTP

KadecTBeHHasi TeOpus IMHAMHYECKHX CHCTEM
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dx
2.1  Kakue TOYKM paBHOBECHS ypaBHEHUS H = (X+2)(Xx+1)(3—X)(5—X) susrorcs yeroii-

YUBBIMH ?
a)X, =-Lx,=3
0) X, =-1X,=5
C)X =—2;X, =3
o) X =3;X,=5
dx
2.2 Kakue Touku paBHOBeCHS! ypaBHEHUS E = (X + 2)(X - 3)(3 + X)(5 - X) SIBJIIFOTCS HE-
YCTOHYUBBIMU ?
a)X =—-3;X,=3
0) X, =-2;%, =5
c) X, =-2X,=3
n) X = 3 X, =5
X =P(x,y,t)
2.3  ®a3oBbIC TPACKTOPUHU CHCTEMBI dt OTIpe/IeNICHBI B TPOCTPAHCTBE KOOPIUHAT
y
—=0(x,Vy,t
e L)
a) (x,t)
6) (x,y)
c) (y:1)
m (x,y,1)
dx
i (x=3)(y —5)(x—6)
24  Kakas Touka (X,Y) cHCTEMBI HE SIBJIAETCS TOYKON paBHOBECHS?
= 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)
X =2X+3y+4
2.5  Kakas marpuna sSBisieTcss MaTpHIICH JTHHEAPU3AIUN CUCTEMBI
dy
—=X-6y+5
dt

=)
N

R NN P DN DN
(62 BN SN
~—
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2.6 CoOcTBeHHBIC 3HAYCHHSI MAaTPUIIBI JIMHEAPHU3AIUH B TOUKE paBHOBeCHS (X,, Y,) CHCTEMBI

dx
P P(x.y)
paBubl (4, =2, 4, =5) . K kakoMy THIly OTHOCHTCS 9Ta TOYKA PABHOBECHS?
Qe y)
dt ’

a) yCTOMYMBBIN y3eI

0) HEYCTOMYMBBIN y3ell
C) yCTOMUYMBBIN (OKYC
1) HEYCTOMYMBBIN POKYC

C) LIEHTP
2.7 CoOcTBeHHBIC 3HAYCHHS MAaTPHILIbI JINHEAPU3ALUH B TOUKE paBHOBecHs (X, Y,) CHCTEMbI
dx
E = P(X’ y)
paBubl (4, = 2,4, =-5) . K kakoMy THITy OTHOCHTCS 9Ta TOYKa PaBHOBECHsI?
Y q.y)
dt ’

a) YCTOWYMBBIN y3e

0) HEeYCTONYMBEIA y3eI

C) yCTOHYMBBIH (hoKyC

1) HeyCTONYMBBIN (POKYC

C) celyIoBasi TouKa

2.8  CoOcTBeHHBIC 3HAYCHHSI MATPHIIBI JINHEAPU3ALUH B TOUKE paBHOBecHs (X, Y,) CHCTEMBI

dx

a = P(X’ y)

d paBubl (4, = -2, 4, =-3) . K kakoMy THITy OTHOCHTCS 3Ta TOYKa PAaBHOBECHs?
2 =Q0)

a) YCTOMYMBBIN y3e

0) HeyCTONYMBBIH y3ei

C) yCTONYMBBIN (hoKyC

1) HeYCTOWYMBBII (PoKycC

c)cenyioBasi TOuka

2.9 CoOcTBeHHBIC 3HAYCHMST MATPHIIBI JINHEAPU3ALUH B TOUKe paBHOBecHs (X, Y,) CHCTEMBI

dx
E = P(X’ y)
d paBubl (4, =2+ 3i, 4, =2—-3i) . K kakoMy THITy OTHOCHUTCS 3Ta TOYKa PABHO-
y
2 — X,
g = Q)
Becus?

a) YCTOMYMBBIN y3el

0) HEeyCTONYMBBIH y3en
C) yCTONYMBBIN (hoKyC
1) HEYCTOWYMBBII (POKyC

C) LIEHTP
2.10 CoOcTBeHHbIC 3HAYCHHS MATPHIIbI JINHEAPU3ALUH B TOUKE paBHOBecHs (X, Y,) CHCTEMbI
dx
-V = P(X’ y)
dt i 4 o
paBubl (4, = 2i, 4, = -2i) . K kakoMy THITy OTHOCHTCSI 3Ta TOYKa PaBHOBECHS?
Y qiy)
dt ’

a) yCTOMYMBBIN y3em
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0) HEYCTOMYMBBIN y3€I
C) yCTOMUYMBBIN (OKYC
1) HEYCTOMYMBBIN POKYC
c)!!! nentp
Pacnpenesiénabie cucTeMbl
o’u o°u
3.1

2

Kakoro tumna ypaBHEHUE -2 +a
yp a o a, oxdy 22

a) IUIUITUYECKOTO
0) mapaboINIECKOTO
C) TPUTOHOMETPHUUECKOT O
1) TUTIEPOOTUIECKOTO
ou o%u
3.2

ou
ayg =f(x,y,u) (&, =2,8, =1a, =3)?

2

Kakoro tuna ypaBHenue a,; P a, o0y +a,,

a) UM TUYECKOTO
0) MapaboJINIECKOTO
C) TPUTOHOMETPUUECKOTO
1) TUTIEPOOTNIECKOTO
ou o%u
3.3

ou
8y2 =f(x,y,u) (a,=la,=1a,=1)?

2

Kakoro tuna ypaBHenue a,; P a, o0y +a,,

a) UM TUYECKOTO
0) mapaboJINIECKOTO
C) TPUTOHOMETPHUUECKOT O
1) TUTIEPOOTNIECKOTO
IIpumep 3ananus k Teme 3.
HccaenoBanne TMHAMUYECKOH CHCTeMBbI

% = f,(x,y);
3ananne:

® HANTH TOYKH PABHOBECHS

® ONpPEIENNUTDH UX THUII

® [OCTPOUTH (ha30BbIE TPACKTOPHH

dy
—=f,(x,y);
at (X, Y)

Bapuantsbr:

1) %:25“(2—4)’2; %=5xy+l;
2) %:Xz—yz; %=5xy—3;

3) %Zl_Xz—yzi %:xy;

4) %:5+x2—y2; %:X—Zy;

5) %z??—x2+4y2; %:xy;

6) %:3—X2—y2; %:xy—z;

18
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7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

o

10.
11.
12.
13.

dx dy
—==4+5x* —y?* —L=xy-1
dt e Y

dy ) , dx
—=1-4x" -3y°;, — =-11xy,
dt I g

H:50+5x2—6y2; CI—y:3x—2y;
dt dt
dy

——=-x"+y% 2 =10-xy,

d T d

dy 2 .. dX
—=3+X"+Yy°, —=Xy-2;

dt e Y
ﬂ:4+5x2+4y2, ﬂ:6xy—x,
dt dt

dy 2 2. dX
—=10-2x° -3y, —=-X ;
dt o T
dx dy

—= =5x*+6y?;, —>=3xy-2y;
dt y dt Yooy
dx dy
—==8-x*+2y*, —L=10x—Xxy;
dt U d
d

KoHnTpoJibHBIE BONIPOCHI
Marematuueckoe moaenupoBanue. [loHsTue matemaTnueckoro Mmoaenuposanus. [lousatue cu-
CTE€MBbI B MATEMATUYECKOM MOJICIUPOBAHUU.
Knaccudukanus mareMaTH4eckux Mojieliel B 3aBUCUMOCTH OT CIIOKHOCTH O0BEKTa MOJIEIHPO-
BaHUS
Knaccudukanus MmareMaTH4ecKiuX MOJeNel B 3aBUCUMOCTH OT orepaTopa Mojenu (JIMHEeHHBIH,
HEJTMHEHHBIN, aNTOPUTMUYECKUN U JIP.)
Knaccudukanus MaTeMaTHueCKUX MOJIENIel B 3aBUCUMOCTH OT MapaMeTPOB MOJIEIH
Knaccudukanust maTeMaTH4eCKUX MOJIETIEH B 3aBUCUMOCTH OT I1€JIEH MOJIETTUPOBAHUS

. . dx
HccnenoBanue ocoObIx Touek AU dhepeHINaTIbHOr0 ypaBHEHUS O/THOM epeMeHHOM p =F(x)

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

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

HccnenoBanne KayeCTBEHHON CTPYKTYPBI OCOOBIX TOUEK JABYX YpaBHEHHIM

[TonsiTue pa30BBIX TPACKTOPHIA.

OrnpenenieHne MaTpuILbl JINHEAPU3ALUH.

[TosrydyeHne XxapakTepUCTUYECKOTO YPABHEHHUS.

Knaccudukanus rpyObix 0coObIX TOUEK Uepe3 KOPHU XapaKTePUCTHUECKOTO YpaBHEHHUSI.
[TpenenbHbIE MUKIBI AMHAMUYECKUX CUCTEM.

Mopens KOHKypeHInH nomnyJssinuil. [loctanoBka 3agaun.
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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 MaTeMaTUYECKOW (PU3UKU ABYX NIEPEMEHHBIX.
®dusndecKue IpoIecchl, ONMUCHIBAEMbIE YPABHEHHS ITUIITHYECKOTO THIIA.
Du3nyecKue MPoIeCcChl, OMUCHIBAEMBIC YPABHEHHSI TUTIEPOOINIESCKOTO THTIA.
®dusndecKue IpoIecchl, ONMMCHIBAEMbIE YPABHEHHS MapaO0IMueCcKOro THIIA.
3a/1aua UHTEPIOJIUPOBAHUSA,

3a/1aya anmnpoKCUMAIIUH.

Nurepnosanus o Jlarpanxy.

CriaxvuBaHUE OMNBITHBIX JAHHBIX METOJIOM HAUMEHBIINX KBAIPATOB
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