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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 llean ocBOeHUS TUCHUILIHHDI

1.2 3agaun AUCHUILIHHBI

1.3 MecTo AucuuminHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

Hucuunnuza «MaTemMaTHueckue MOJETU B HAy4YHBIX HCCIIEJOBAHMUSIX U 00Opa3oBaHUU
OTHOCHUTCS K 00si3arenbHON yacTu broka 1 «/lucuurmimasl (Moaynn)» yuyeOHoro miaHa. B coot-
BETCTBUU C pabouyuM y4eOHBIM IUIAHOM JUCIHIUIMHA HM3y4aeTcs Ha 2 Kypce Mo OuHOMl (opme
00ydeHusi. Busm mpoMexxyTOUHOM aTTeCTalluu: SK3aMeH.

Jljis yCHemHoro OCBOCHHS JUCIMILIUHBI MAaruCTPaHT JOJDKEH BJIAalETh 00s3aTelIbHBIM
MUHUMYMOM COJIep>KaHUSI OCHOBHBIX 00pa30BaTelbHBIX MPOrpaMM MO MaTeMaTuke U HHQPOpMa-
TUKe sl 6akanaBpoB. llepedueHb mpeAmecTBYIOMUX JUCIUILINH, HEOOXOAUMBIX AJIS W3YyYeHUs
JAHHOM JTUCUUILIMHBI: MaTeMaTUueCKUN aHalii3, YUCIECHHBIE METOJIbl, METO/Ibl ONTHUMHU3AIINH,
TEOpHs] BEPOATHOCTEM M MaTeMaTU4ecKas CTaTUCTUKA, OCHOBHBIE HAIPABIICHUS PA3BUTUS CO-
BPEMEHHON MaTeMaTUK{ U KOMITBIOTEPHBIX HAYK.

Jucuumnnuna «Maremarnyeckue MOJENH B Hay4YHBIX HCCIEAOBAaHUAX W 0Opa30BaHHUI
SIBJIIETCS. OCHOBOM ISl YCIICIITHOTO BBITIOJIHEHUST HAYYHO-UCCIICOBATEIILCKON pabOThHI, Hammca-
HUS KypCOBOM pabOTHI M MaruCTEPCKON AUCCEpTAIUH.

1.4 TlepeyeHb IUIAHMPYEMbIX Pe3YyJbTATOB O0y4YeHHUS MO JUCHMILUIUHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbLHOMH MPOrpaMMbl

N3ydyenne naHHOW ydeOHOW JMCHIUIUIMHBI HAINPaBJIICHO Ha (opmupoBaHue y oOydaro-
HIMXCS CIETYIOMNUX KOMISTCHIIUN:

KOZ[ 1 HAMMCHOBAHUEC I/IH,I[I/IKaTOpEI>X< JOCTHUKCHUA PCSyJ’ILTaTLI 06yqu1/I$[ 0 AUCIUILIINHE
KOMIICTCHIIMH

OIIK-2. CnocoGeH co31aBaTh M HCCJIENOBATH HOBbIE MaTeMaTHYeCKHe MOJEJM B eCTeCTBEHHBIX HAayKaXx,
COBEPIIEHCTBOBATH U Pa3padaThiBaTh KOHUENIMHU, TEOPHH U METObI

OIIK-2.3. OnuceiBaeT MateMaTu4ecKue MOJead, | B pesynbrate 0OydeHus 3HACT:

(hopmyIUpyeT, TEOPETUIECKH 00OCHOBBIBACT U COJIEPIKATENbHYIO M MATEMATHYECKYIO MOJIEIH, I€TePMHUHHU-
peanu3yer nporpaMMHO-YHCICHHBIE METO/IBI JUIS | POBAHHBIC M CTOXACTHYECKHE MOJIEIN; COBPEMEHHbIE METO-
peLICHUsI MOCTABICHHBIX 33/1a4 JIbl ¥ TEXHOJIOTHH TIOCTPOCHUS MOJIeNie, uX (hopMmanu3aiuu

U IPOBEACHU SKCICPUMEHTOB B HAYKC 1 O6paSOBaHI/II/I.

B pesynbraTe 0OydeHus ymeer:

TIPOBOIUTD ANTOPUTMHU3AINIO U KOMITBIOTEPHYIO pealn3a-
L0 MaTEMATUUECKHUX MOJICIICH;

MCIIOJIb30BaTh MOJICIH, MOCIHPOBaHKE, (HOPMATHU3AIUIO 1
KOMITBIOTEPHBIN IKCTIEPUMEHT B HAYYHOU JESATEILHOCTH U
00pazoBaTeNbLHOM TpoIiecce.

B pesynbraTe 00yueHHs BlafeeT:

HaBbIKAMH OLIEHKM MOJIeNIen (TOLIHOCTB, aI[eKBaTHOCTI)),
HaBBIKAMHU B 00JaCTH MOJEIMPOBAHUS MIPOIIECCOB U CHCTEM
Pa3IM4HON NPUPOLBL.

Pe3ynbpTaThl 00y4ueHHs 10 AUCIUILIMHE IOCTUTAIOTCS B paMKaX OCYIIECTBIIEHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOU pabOThl 00YJaromMUXCsl B COOTBETCTBUU C YTBEPKICHHBIM
y4€OHBIM IIIITAHOM.

WNuaukaTopsl JOCTHKEHHUS] KOMIIETEHIIUI CUYUTAIOTCS CPOPMUPOBAHHBIMU MIPHU JJOCTHXKE-
HUH COOTBETCTBYIOIIMX UM PE3yJIbTATOB O0yUECHHUS.

2. CTpyKTypa M coepxkaHue TUCHUIINHBI

2.1 Pacnpenesienne TPyA0EMKOCTH AUCUUILJIMHBI IO BUIaM padoT

OOm1ast TpyA0EMKOCTh JUCIUTUIMHBI COCTABIISIET 2 3a4eTHbIC ¢IMHUIBI (72 yaca), uX pac-
npeiesieHne 1o BuaaM paboT MPeICcTaBlIeHO B TaOJIHIIE



Buapr pabor Bcero dopma o0ydeHus
4acoB OYHO- 3a09Has
OHad 3a049Hast
3
ceMecTp - -
(dacer)

KoHTakTHasi paboTa, B TOM 4HcJe: 20,3 20,3 - -
AyauTOpHbBIE 3aHATHS (BCET0): 20 20 - -
3aHATHS JIEKIIMOHHOTO THIIA 10 10 - -
nabopaTOpHBIE 3aHATH - - - -
MPaKTUIECKHE 3aHATHS 10 10 - -
CEMHIHAPCKHE 3aHATHS - - - -
HWnas koHTaKTHas pa6oTa: 0,3 0,3 - -
KonTtpons camocToaTensHOM paboTHI
(KCP) B - i i
IIpomexxyrounas arrectranus (MKP) 0,3 0,3 - -
CamocrosiTeibHasi padoTa, B TOM 4HC- o5 o5 _ _
Je:

IIpopaboTtka yueOHOTO (TEOPETHIECKOTO) 10 10 i i

Marepuaia
BrinonHeHne qomMamHux 3a1anui (pere- 10 10 ) )
HUE 3a7a4)

IToaroToBKa K TEKyIIEMY KOHTPOJIIO 5 5 - -
Kontpoas: 26,7 26,7 - -
IMoxroToBka K 3K3aMeHY 26,7 26,7 ; ;
Oomas Tpyroem- yac. 72 72 - -
KOCTh B TOM YHCJI€ KOH- 20,3 203 _ _

TaKTHasi padora
3a4. e 2 2 - -

2.2 ConeprxaHue QM CUUILTHAHBI

Pacnipenenennie BU10B yueOHOM paOOThI U UX TPYTOEMKOCTHU O pa3/esiaM JUCIHUILTHHBI.

Paznensl (TeMBbl) AUCIUILINHEL, U3y4aeMble B 3 cemecTpe (Ha 2 Kypce, ouHas popma o0y-
YECHHUS).

KoJsmyecTBo yacos
Breaymnu-
Ne HanmenoBanue paznenos (Tem) AyRuTOpHas TOpI-}I]aiI
Bcero pabora
pabota
J 113 JIP CPC
1. MonenupoBaH#e CHCTEM 12 2 4 - 6
2. [TakeTsl BU3yaThbHOTO MOACIHPOBAHUS 12 2 2 - 8
3. CHCTEeMBI H MOJICIT B HAYYHBIX UCCIICIOBAHUIX M 00pa30BaHUH 12 4 2 - 6
4 Vcropust 1 MHHOBAIMKU BEICOKOTEXHOJIOTHYHBIX MOJIelei 00yyde- 9 2 2 i 5
HHS
HUTOI'O no pa3zzpenam JUCHUILINHBL 45 10 10 - 25
KonTpons 26,7 - - - -
ITpomexytounas arrecranus (MKP) 0,3 - - - -
OO1mas Tpy1I0eMKOCTb M0 AUCIUIUINHE 72 - - - -

[Tpumeuanue: JI — nexiun, [13 — npaktuyeckue 3anatus / cemunapsl, JIP — nabopatopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUATLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA



No HaumenoBanue paznena Costeprane pasiena (Tembl) ®dopma Tekyero
(Temsr) KOHTPOJIA
1. | MopenupoBanue cucteM |MeToq0I0rHs MaTEMaTHIECKOTO MO/ICIMPOBaHUsl. THITOBbIC P
MareMaTH4ecKue cxeMbl MojienpoBaHus. OCHOBHBIE CTPYK-
TypHBIE 3JIEMEHTBI MaTeMaTHIECKOH Mozenu, hopMaan3arms,
JIMHEapu3anus MOJEIH. YHUBEPCAIBHOCTh MAaTEMAaTHIECKIX
Mozerelt. CHCTEMHBIH OIXO0A K MCCIIEAOBAHUIO PE3YIbTaTOB
MIPUMEHECHHUSI MAaTEMAaTHUECKIX MOJETICH.
2. [MakeTs! Bu3yanpHOTO |O030p MAKETOB BU3YaJIFHOTO MOAEIMPOBAHUS ISl IIPOBEICHMUS YO
MOJICTTMPOBAHNS BBIYHMCIIUTENBHBIX 3KCIEPUMEHTOB C THOPHIHBIMH MOJEISIMU
CJIOXKHBIX JMHAMHYECKUX CHCTEM.
3. CucteMbl ¥ MOJIENTY B HAYYHBIX UCCIIEJOBAHUSIX: IOCTPOCHUE U P
CucTems 1 Mojenu B |OUCHKH Moziereil pu kiactepusaiui. OCOGEHHOCTH IpHMe-
HAYYHBIX HCCIIENOBaHNMsIX |HCHIS B HAYYHBIX HCCIIC/IOBAHMSX M 00Pa3OBAHHH.
1 00pa3oBaHUU
4, Hcropus u nHHOBaumK |AkTuBHBIE oOy4arontue cpensl (AOC). CoBpeMeHHbIE TCHACH- YO
BBICOKOTEXHOJIOTHYHBIX |[IMW B Pa3BUTHH MOJIEINICH 00yUeHHSI.
MoJieseit o0yaeHus

2.3.2 3aHATHSA CEMHUHAPCKOr0 TUNA (IPAKTHYeCKHe / CEeMMHAPCKHE 3aHATHSA/ 1200~
aTopHble padoThl)

Ne HaumenoBanue pazgena Tematrxa sansTHil/paséop ®dopma TeKy1ero
(Temsr) KOHTPOJIA
1. IMocTpoenue cuctem, hopManu3aIis MOAETH U €€ OLICHKH. YO
MateMaTHYECKHE MOJIENH JIMHEHHOTO IPOrpaMMHUPOBAHUS,
Mopemupogante cucren [METOAB! H MOAEIH TEOPUM UID (moHsITHE 00 UTPOBBIX MOJIE-
JISIX, TOCTAaHOBKA UT'POBBIX 33124, METObBI U MOJEIN PELICHUS
UTPOBBIX 33/1a4).
2. ITakeTs! Bu3yanpHOro |O0630p MakeTOB BU3YAIbHOI'O MOJEITHPOBAHHS. YO, P
MOJIEITMPOBAHHS
3. CucreMbl 1 MOJIENH B |[leTepMUHUPOBAaHHbIE, IPOCTPAHCTBEHHBIE U BPEMEHHBIE CTO- PI3,P
Hay4YHBIX UCCIIEZOBaHUSX [XacTHyeckue Monenu. Knmacrepusanmsi. Mojenu ¢ OTKPBITOH
1 00pa3oBaHUU 00paTHOH CBS3BIO.
4. | Ucropusa u naHOBanmu |CoBpeMeHHbIE akTHBHBIE oOywaromue cpeabl (AOC). MuHO- P
BBICOKOTEXHOJIOTHYHBIX (BallMM MOAENel 00y4eHHs M MX NPEeMCTBEHHOCTh. MHTepak-
MoJienield OOydeHHsl  |TMBHBIE METOAMKH.

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuetHo-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), scce (3), koi-
noxBuyM (K), recruposanue (T), yctHbiii onpoc (YO) u T.4.

[Tpu M3ydeHun AUCHUIUIUHBI MOTYT MPUMEHATCS JIEKTPOHHOE 00y4YeHue, AUCTaHIIMOH-
Hble 00pa3oBaTesibHbIe TexHoJoruu B coorBeTcTBrM ¢ PI'OC BO.

2.3.3 IIlpumepHasi TeMaTHKA KYPCOBBIX padoT (MMPOEKTOB) - KypCOBBIE PaOOTHI HE
PEyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHusl AJIsl CAMOCTOATEIbHOH padoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOIYJII0)

CamocrodrenbHas paboTa CTYACHTOB MO AUCLUUIUIMHE BKIIOYAET CIEIYIOIIME BUBI J1es-
TEIbHOCTH:

— popalboTKy M aHAJIN3 JEKIIMOHHOTO MaTepuaa;

— U3y4eHue y4eOHOH InTepaTypsl;

— nouck uHpopMaiuu B cetu MIHTEpHET 1O pa3IuuHBIM BOIIPOCAM;

— peleHue 3aa4d o TeMaM Kypca;

— paboTy ¢ BOIpocaMu JJisi CAMOTIPOBEPKHU;



— MOJTrOTOBKY K KOHTPOJLHOU paboTe;

— IIOATOTOBKY K 3a4€Ty.

Hepequb y‘le6HO'MCTOI[I/I‘IeCKOFO obecneyeHus JUCHUIIIMHBI IIPEACTABJICH B Ta6J'II/IHe.

Bun camocTosTeabHOU
paboThI

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUSI TUCITUTUTMHBI
T10 BBIMIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI

[ToaroroBka K Tekyie-
MY KOHTPOJIIO

1. Meroauueckue yka3aHusl AJis IOATOTOBKH K 3aHATHSM JIEK-
LIUOHHOT'O ¥ CEMUHApPCKOro TUMA. Y TBEPXKJICHBI HA 3acelaHUU
CoBera (akynpreTa MaTeMaTHUKH U KOMIIBIOTEPHBIX HayK
OI'bBOY BO «Ky6I'Y». ITporokon Ne 5 ot 05 mast 2022 1.

2. Meroauyeckne yKazaHUs 110 BBITIOJHEHUIO CAMOCTOSITEIb-
HOH paboThl oOyuaromuxcs. YTBEpKIeHbl Ha 3acenanun Co-
BeTa (aKylbTeTa MAaTeMaTHKH W KOMIIBIOTEPHBIX HayK
OI'bBOY BO «Ky6I'Y». ITporokon Ne 5 ot 05 mast 2022 1.

3. Meronuueckre yKa3aHHs MO MCIOJIb30BAHUIO WHTEPAKTUB-
HBIX METO/10B 0OyueHus. YTBepKAeHbl Ha 3acenanuu Coera
(dakynpTeTa MaTeMaTUKU U KoMbloTepHbIX Hayk @I'BOY BO
«Ky6I'Y». IIporokon Ne 51 ot 05 mas 2022 r.

4. Metoauyeckue yka3aHHsl 110 MOJATOTOBKE 3cce, pedeparos,
KypCOBbIX paboT. YTBepxaeHbl Ha 3acenanuu Cosera (akyiib-
TeTa MaTeMaTUKM M KommbloTepHbIX Hayk PI'BOY BO
«Ky6I'Y». IIporokon Ne 5T ot 05 mast 2022 r.

Brinonnenue nabopa-
TOPHBIX paboT U pac-
YeTHO-TpapUIECKUX
3aJaHuN

1. Meroauueckue yka3zaHUsl MO BBINOJIHEHHUIO JJAOOPATOPHBIX
pabot. YTBepkaeHs! Ha 3acenanuu CoBeTa (hakynbreTa MaTe-
MaTHKH U KoMibioTepHbIX HayKk PI'BOY BO «Ky6I'V». IIpo-
ToKoJ Ne 5 ot 05 mas 2022 .

2. Meromuyeckne YyKa3aHWsS TIO BBIOJHEHUIO pacyeTHO-
rpaduuecKkux 3aJaHui. YTBep)kIeHbl Ha 3acenanuu Cosera
(dakynbpTeTa MaTeMaTUKU U KoMbloTepHbIX Hayk @I'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

[ToaroroBka u opopm-
JIEHUE OTYETOB 110
MIPaKTUKE

1. Meroaunueckue yka3aHUS 1O MOATOTOBKE U O(OPMIIEHUIO
oTyeTa Mo NpakTUKe. YTBepKAeHbI Ha 3acenanuu Coseta (a-
KyJIbT€Ta MaTeMaTUKU M KoMIibloTepHbIx Hayk ®I'BOY BO
«Ky6I'Y». ITporokon Ne 5 ot 05 mas 2022 r.

Beinonnenue u 3ammura
BBIITYCKHOM KBaNu(u-
KallMOHHOM paboThI

1. Metoauueckue yka3aHMs 10 BBINOJHEHUIO U 3alllUTE BbI-
MyCKHOW KBalM(UKallMOHHOW paboThl (OakanmaBpuar, Maru-
CTpaTypa, CHEelHaIUTeT). Y TBEpKIAeHbl Ha 3acenanuu Cosera
¢dakynbpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk @I'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

Y4eOHO-MeTOIUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXcs U3
YHCIIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTaBistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHIH:

JUist 1 ¢ HapyIIEHUSIMH 3pEHHSL:

— B leyaTHOU (hopme yBeIMUEHHBIM HIpU(TOM;

— B (popMe 2IEeKTPOHHOTO TJOKYMEHTA;

— B ¢popMe ayaunodaiina;

— B re4atHo (opme Ha s3bike bpaits.
JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHOH (opme;

— B (popMe IIEKTPOHHOTO TOKYMEHTA.




JUst TUI ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

— B I1e4aTHOH (hopme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B (popme ayamnodaiina.

JlaHHBIN MepeYeHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOH-
THHI'CHTAa O6yanOHlI/IXCH.

3. O0pa3oBare/ibHbIE TEXHOJOTHH, IPUMEHsIEMbIE IIPUA OCBOEHUH JUCHMILIMHBI (MO-
JLyist)

B xone u3yueHus: AUCHUIUIMHBI MPEIyCMOTPEHO HMCIIOIB30BAHUE CIEIYIOMINX 00pa3oBa-
TEJbHBIX TEXHOJIOTUMN: JIEKLIUHU, IPAKTUYECKHUE 3aHATHUS, IOJATOTOBKA IIPOEKTHBIX, CAMOCTOSTENb-
Hasi paboTa MaruCTPaHTOB.

KoMiieTeHTHOCTHBIN MOAX0A B paMKax IpPEeroAaBaHUs AUCLUILIIMHBI peaIu3yeTcsl B UC-
MOJIb30BAHNN MHTEPAKTUBHBIX TEXHOJIOTMI M aKTUBHBIX METOAOB (pa300pa KOHKPETHBIX CUTYa-
11, aHaTM3a 33/1a4), HHBIX ()OPM B COUETAHUU C BHEAYTUTOPHOI paboToii.

NudopmanoHHbie TEXHOIOTUHU, IPUMEHSIEMbIE TIPU U3YUYEHUU JUCUUIUIMHBI: HCIIOIb30-
BaHNE MH(OPMAIIMOHHBIX PECYPCOB, MOCTYIHBIX B MH(YOPMALMOHHO-TEICKOMMYHUKAITMOHHON
cetu HTEpHET.

AnanTuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUHU, IPUMEHSAEMbIE NIPU U3YYEHUN JUCLUILINHBI
— JUIS UL ¢ OIPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3J0POBbsl IPEIYCMOTPEHA OpPraHU3alus KOH-
CYJIbTAIMI C UCIIOJIB30BAHNUEM JIEKTPOHHOM MOYTHI.

4. OueHO4YHbIE CPEACTBA ISl TEKYIEr0o KOHTPOJISA YCIIeBA€MOCTH U ITPOMEKYTOYHOM
aTTrecTaluu

OrneHouHBIE Cpe/CTBA MpEIHA3HAYEHBI JJIi KOHTPOJIL M OLIEHKM 00pa3oBaTEIbHBIX 10-
CTIDKEHHH O0OYYalOUIMXCsl, OCBOMBIIUX IMPOrpaMMy y4eOHOH AMCHUILIMHBI «MatemaTndecKkue
MO/JIENIN B HAYUHBIX MCCIEOBAHUAX U O0OPa30BaHUM.

OneHouyHbIEe CPEJCTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepHallbl JIJIsl POBEICHUS TeKyIIero
KOHTPOJIsl B (hopMe MHIMBUIYaJIbHBIX BapHAaHTOB CaMOCTOATENbHBIX paboT, TeM pedeparos,
YCTHOTO OIpoca (yCTHbIE OMPOCHI MPOBOJATCS HAa MPAKTUUECKUX 3aHITHUSIX) U MPOMEKYTOUHOM
aTTecTaluu B (hopMe BOIPOCOB K IK3AMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB IJIf TeKylIeil U MPOMeKYTOYHOM aTTecTaAluu

Ko n HanmeHoBaHMe HaumenoBaHue 01[eHOYHOTO CpCACTBa

Ne Pe3ynprarel 00y4yeHus
MHJIIKaTopa . [IpomexyrouHas

n/n (B cootBeTcTBMU C 1I. 1.4) Texymuii KOHTPOIb

(B cooTBeTCTBUH C 1I. 1.4) aTTecTalus

OIIK-2. Cnioco6en co- | B pesynbrate oOyuenus | Yemmuwiii onpoc, PI'3, Peghe- Bonpoc na skza-

31aBaTh U HCCJIeI0BAaTh | 3HACT: pam MeHe

HOBBbIE MaTeMaTHYeCKHe | COJEp>KaTeJIbHYyl0 M MaTe- 1-24

MO/IeJIH B €CTECTBEHHBIX | MAaTHYECKYyI0 MOJENH, Je-

HAYKAX, COBEPIIEHCTBO- | TEPMUHHUPOBaHHBIE U CTO-
1 BATH M pa3padarbiBaTh | XaCTHYECKHUE MOJIEIH; CO-

KOHIENIINH, TEOPUH H
METO/bI
OIIK-2.3. OmuceiBaeT
MaTeMaTHYeCcKHe MOJIEIH,
(hopMyIHpyeT, TEOpeTH-
4ecKu 000CHOBBIBACT U

BPEMCHHBIC METOAbI u
TEXHOJIOTUU  TTOCTPOCHUA
Mozenel, ux Qopmanmza-
M1 1 TIPOBEJICHUA DKCIIC-
PUMEHTOB B HayKe M 00-
pasoBanuu. B pesynbrate




pcain3yeT nporpaMMHO- 06yquI/m yMeEeT:
YHUCJICHHBIC MCTOAbI JJIA IpOBOAUTH aJITOPpUTMHU3A-
peuIicHuA NMOCTABJICHHBIX LU0 U KOMITIBIOTCPHYIO

3a7a4 peanu3anuo MaTeMaThye-
CKUX MOJENCH;
HCTO0JIb30BaTh MO/JIEIIH,

MonenupoBaHue, (opma-
JMM3a0UI0 W KOMIIBIOTEp-
HBI{  DJKCIEPUMEHT B
Hay4yHOH [EATENbHOCTH U
o0pa3oBaTeILHOM  TIPO-
necce. B pesynerare 00y-
YEHUsI BJIaJIeeT:

HaBBIKAMH OLICHKH MOJe-
neil (TOYHOCTB, aJeKBaT-
HOCTh), HABBIKAMHU B 00J1a-
CTH MOJICTTMPOBAHHUS IPO-
LIECCOB U CHCTEM pPa3iIuy-
HOH NpUPOJBL.

TunoBbie KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MATEePHAJIbl, He00X0AMMBbIe J1JIsl OLeHKH 3HAa-
HHUH, YMEHH, HABLIKOB H (MJIH) ONIBITA AeATEIbHOCTH, XapaKTepU3yIMX 3Tanbl (pOpMH-
POBaHUs KOMIIETEHIIUII B MpoLecce 0CBOEHMsI 00pa30BaTeIbHOM NMPOrpaMMbl

Ilpumepnulit nepeuenv 60npocos u KOHMPOIbHBIX 3a0aHull (pabom)

Bonpocwi 0na mexkywieco ycmnozo onpoca
1.

ook wm

~

©o

3aKpbITasi U OTKPBITAsi CUCTEMBI — OTIpeieNICHUE, IPUMEPHI IIOCTPOSHUS MOJIENIU B
(dbopme 3aKpBITOM CUCTEMBI;

CniocoObI OIIEHKH MaTeMaTUYECKUX MOJIEIIeH;

Mogenu Teopuu Urp;

[IpocTpaHcTBEHHBIE U BPEMEHHBIE MOJIETH;

JeTepMrUHUPOBaHHBIE MAaTEMAaTUUECKHE MO/IEIIH;

[TpumeHeHre MeToJa HAMMEHBIITUX KBaIPaTOB B OI[EHKE MapaMeTpPOB MaTeMaTH4e-
CKOM MOJICIIH;

3anaun MOAETUPOBAHUS TPYAHODOPMATU3YEMBIX OOBEKTOB;
I'pado-ananutuyeckue Moaenu;

Busyanuzamus B 00pa3oBaTeIbHBIX TEXHOIOTHSX.

Bapuanm pacuemno-zpagpuueckozo 3adanusn
1. Nmerorcs naHHble IO HIKATMPOBAHHOW OLIEHKE YPOBHEH CII0KHOCTH 33724 (0OOBEKTHI

MOJIETH «yYUTENb-YUeHUK»). HeoOX0aUMO yCTaHOBUTH HaJWuue (MU OTCYTCTBUE)
JIMBEPTCHTHBIX OTKJIOHEHUM B OLIEHKAX CJI0KHOCTHU, TOCTPOUTH PETPECCHOHHYIO MO-
JIeNb JUISl IPOTHO3UPOBaHUS 3(P(HEKTUBHOCTH MOHUTOPUHTA OOpaTHOM CBSI3U B Ua-
Ma30HE UCXOIHBIX TaHHBIX. OO0OCHOBATH 11EJIECO00PA3HOCTH TOCTPOCHHOM MOJIEIH,
MIPOBECTH €€ OLIEHKY Ha MPAKTHUYECKYIO0 MPUTOJTHOCTh U 3HAYUMOCTh

Yuumens | 76,4 12,1 57,3 80,1 77,9 34,2 73,5 75,5 78,1 78,2

VUEHUK 10,1 2,2 15,1 2,5 6,9 59 13,3 14,3 6,7 53
Pegpepam

1. VYpaBHeHus p-Aauueckoil Maremarnyeckoi (pU3MKU: OT KBAaHTOBOM T€OpUHU JIO Xao-
TUYECKUX U HAHO-CUCTEM.

2. Maremarnveckas (u3MKa M1 HAHOTEXHOJIOTHH.

3. Maremarnyeckoe MOJEIUPOBAHUE JWHAMMYECKUX IPOTOTUIIOB OHOIOTHYECKUX
HaHOMAIIIHH.

4. Maremarnyeckiue MOJEIIM B UCTOPUU U «AHTUHUCTOPUYECKUH B3A0p» aKaJeMHKa

A.T.domenKo.
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10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

Tecm

CoBpemeHHast Teopus CI0KHOCTU BBIYUCIICHUN: MOJIENIb KBAHTOBBIX BBIUMCICHHH.
Pa3zHoracust mo BOmpocy O MyTSAX BBIXOJA: HECOBMECTUMOCTb PEISTHBHCTCKOTO
MaKpoOMHUpa U KBAHTOBOTO MUKPOMHMPA.

TuxoHOBCKasi TEOpUs JTMHEWHBIX M HETMHEWHBIX HEKOPPEKTHBIX 3a7ad U oOpaTHbIC
3aJ]a4u MaTeMaTH4ecKoi PU3UKU.

Maremarndeckue Mojienu B reHetuke. OOpaTHbIe 3a1a4l TEOPUH SBOIIOIIUH.
Mozenu MexaHUKHU CIUIOIIHOM Cpebl: TUIIPO U a3pOMEXaHHKa.

Mogenu MeXaHUKH CIUIOUIHON CPEbl: YIPYroCTh, BA3KOIIACTUYHOCTb.

Mopnenu ne Cutrepa u @puamana.

[MpuHuMOBL paboTh U MPUMEPHI UMUTAIIMOHHOTO MOJCIHpOBaHus B nakere General
Purpose Simulation System (GPSS).

[TpuHIMIBl paboThl U MPUMEPHl MOJCIUPOBAHHUS CTPYKTYPHBIMH YpPaBHEHUSMHU B
SEPATH Analysis makera STATISTICA.

OcCHOBHBIE MOJTYIIH, IPUHIUITBEI PA0OTHI U TPUMEPHI MOJICTUPOBAHUS B TTAKETE Mare-
MaTtuaeckon pusuku FreeFEM.

OcCHOBHBIE MOJTYIIH, IPUHIUITEI PA0OTHI U TPUMEPHI MOACTHPOBAHUS B ITAKETEe MaTe-
maruueckoit puzunkun COMSOL Multiphysics.

OcCHOBHBIC MOIYIH, IPUHLIUIBI PaOOTHI M TMPUMEPHI MOIEIHPOBAHUS B MPOrPaMM-
HoM Komiuiekce ANSY'S Multiphysics.

OcCHOBHBIC MOAY/H, IPHHLIUIBI PA0OTHI U MPUMEPHI PAOOTHI B MAKETE BU3YaJIbHOTO
monenupoanus SIMULINK nakera MATLAB (MathWorks, Inc).

OCHOBHBIC MOJTYJIH, IPHHIHUIIBI pAOOTHI U IPUMEPHI  PAOOTHI B MAKETe BU3YaTbHOTO
MOJICIIUPOBAHUS CIOKHBIX MalmuH U MexaHu3MoB MSC.ADAMS (umu ero KOHKY-
peatoB UMTRI Yaw/Roll constant velocity u AUTOSIM).

OcHOBHBIE MOJYNIH, TPUHIIUIIBEI PaOOTHI U MIPUMEPHI PaOOTHI B MAaKEeTE BU3YyalbHOTO
MOJICJIUPOBAHUS CIOXKHBIX MAIIMH W MEXaHU3MOB '"YHUBEpCAJIbHbII MexaHu3M"
(UM).

OCHOBHBIC MOAYJH, IPUHIUIBI PA0OTHI U MPUMEPHI PAOOTHI B MAKETe BU3yaJbHOTO
monenupoBanuss EASY5 (Boeing) wimn SystemBuild makera MATRIXx (Integrated
Systems, Inc.).

He npedycmompeno

Temut évicmynnienuil K Kpy2iomy cmon
He npedycmompeno

3a‘leTHO-3K3aMeHaHI/IOHHbIe MaTepuajJabl 1Jisd l'[pOMC)KyTO‘lHOﬁ aTrrecranmumn (31<3a-

IlepeyeHb BOPOCOB K 3K3aMEHY
3 cemecTp

OcHOBHBIE 337]a41 MAaTEMATUYECKOTO MOJEIUPOBAHMUS.

Cucrema: ornpeneneHue, BUbl CUCTEM U UX CrielHu]UKa.

OCOOEHHOCTH OTKPBITHIX CHCTEM. 3aMBIKAHUE CHUCTEMbI. MaTeMaTHueCKoe MOJEIUPOBaHUE
COITMAJILHOM TUHAMUKH.

Maremarnueckast MoAenb. Buasl MaTeMaTH4eCKUX MOJIENIEN, OCHOBHBIE IIPUHLHUIIBI UX I10-
CTPOEHUS U OLEHKH.

YHUBEpCaAIbHOCTh MaTEMaTUYECKOU MOJIEIH.

Jlunamuueckas cuctemMa Kak OCHOBHasi MaTeMaTH4eCKasi MOJIEIb.

Maremarndeckue MOAEIN JIMHEHHOTO IPOTrPAMMHUPOBAHHS.

OCHOBBI TEOPHH MacCOBOTO OOCITY)KUBaHUS U €€ OCHOBHBIE METO/IBI.



9.
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11.

12.
13.
14.
15.
16.
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18.
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22.

23.

24.

JlnHaMuuecKue MOJICITH UTP, OOYUEHUS U 11€JI€CO00Pa3HOT0 TTOBEICHHUS.
. MeTamonenupoBaHue: 11e1asi cepust 3HAUCHUM CO MHOKECTBOM CMBICIIOBBIX OTTEHKOB.
Monenu HEKOTOPBIX TPYTHOMOpPMaAIU3yeMbIX OOBEKTOB: BapUAIIMOHHBIE MTPUHITUIIBI, Uepap-
XHH MOJIC/ICH.
Monenu HEKOTOPBIX TPyTHO(POpPMATH3yeMbIX 00BEKTOB: MAKPOIKOHOMHKA.
MaremaTnueckoe MOACIIUPOBAHUE CIOKHBIX O0BEKTOB: 33/1a4l TEXHOJIOTUU U SKOJIOTHUH.
Maremarndeckoe MOICTUPOBAHUE CIIOKHBIX OOBEKTOB: BEIYMCIUTEIBHBIN SKCIIEPUMEHT.
MaremaTtnieckoe MOACIUPOBAHUE CIOKHBIX OOBEKTOB: TEPMOsJICPHAs YHEPreTHKA.
CunepreTudeckas rnapajgurma i CHHEpreTHKa o0pa3oBaHus.
Mojenb BBITYCKHUKA MaTeMaTHYeCKOro (hakyabTeTa B IMPOCTPAHCTBE BY30BCKOTO MareMaTu-
YECKOT0 00pa30BaHUs.
OO0yueHne MareMaTuke B TMYHOCTHO-OPUEHTHPOBAHHOW MOAETH 00pa3oBaHusl.
Mopnenu 1ieieHanpaBiIeHHOTO MOBECHUS I aHaJIu3a, MPOTHO3UPOBAHUS U IUIAHUPOBAHUSA
IPOIIECCOB B cpepe MoTpediIeHus, TpYA0BOTO MOBEICHHS.
[Tonutnueckue HayKu: IpUMEPbl MATEMAaTUYECKUX MOJENEH MOJIUTUYECKOIO MOBEIECHHUS, T10-
JUTUYECKOE MPOTHO3UPOBAHUE U CLIEHAPHOE ITPOTHO3UPOBAHHUE.
Uctopusa u maremaruka: aHajau3 U MOJEIUPOBAHUE COLIUATbHO-UCTOPUUECKHUX MPOIIECCOB.
«Maremarnyeckasi FOpUCTIPYACHITUS»: MOICIIUPOBAHUE MPUYUH MPECTYMHOCTH, MPUIIOKEHUS
TEOPHH BEPOSITHOCTEH M MaTeMaTMYeCKOW CTAaTHMCTHKH, TCOPUU HHQPOPMAIUH, TEOPUU HTD;
CETEeBBIC METOIBI YIIPABJICHUS B chepe mpaBonopsiaKa.
HckycCTBeHHBIN MHTEIUIEKT B 00pa30BaHUM: MPUMEHEHHE CETEBBIX MOJENIeH A aHalu3a U
MIPOCKTUPOBAHUS YIEOHBIX KYpPCOB 10 MaTeMaTHKE.
Peanuzanus komnerentHoctHoro noaxona GI'OC BIIO B o0yuenun maremaruke u uHGOP-
MaTHKe C IPUMEHEHUEM TeXHOJI0TUuU 3D — MOIeTMpOBaHUs U KOMITBIOTEPHBIX CUMYJISIITUN —
MPUHIUIBI U TIPUMEPBHI.

Kpurepun oueHuBanus pe3yjabTaToB 00y4eHHUs

Oueima Kpumepuu OYEHUBAHUS NO IK3AMEHY

OYEHKY «OMIUYHO» 3ACIAYHCUBACN MASUCMPAHM, OCEOUSUIUL 3HAHUS,
VMeHUs, KOMnemeHyuu u meopemudeckull mamepuan Oe3 npobenos;
BLINOIHUBUIULL 8CE 3A0AHUsL, NPEOYCMOMPEHHbIE YUeOHbIM NAAHOM HA
8bICOKOM KAYECMBEHHOM YPOGHe, NpaKmuieckue HasviKu npogheccuo-
HAbHO20 NPUMEHEHUS OC80EHHbIX 3HAHUL CPOPMUPOBAHDL.

Buvicokuu ypo-
B€Hb «»
(omauuro)

Cpeonuii ypo-
B8EeHb «(4»

OYEHKY «XOpowoy 3aciyacusaent macucmpanm, npakmudecKu nojiHo-
CmMblo 0CBOUBULULL 3HAHUA, YMEHUA, KOMnemeHyuu u meopemuqecmtﬁ

(xopouio)

mamepuail, yll€6Hbl€ 3a0aHUs He OUEHEHbl MAKCUMATIbHBIM YUCTIOM oan-
J106, 6 OCHOBHOM C(pOpMMpOGClJl NpaKkmu4eCKue HaeoblKU.

Ilopozoswiii ypo-
6eHb «3» (VOo-
e1emeopumenb-

HO)

OYEHKY «YO0BIeMBOPUMENLHOY 3ACTYHCUBACT MASUCTIPAHNM, YACTUYHO
¢ npobenamu 0ceousUIULL 3HAHUS, YMEHUsL, KOMREeMEeHYuu u meopemuye-
CKUUl Mamepuai, MHo2ue yuyeOHble 3a0anusi b0 He 8bINONHUIL, UOO OHU
OYEeHeHbL YUCIOM OANI08 OIUSKUM K MUHUMATbHOMY, HEKOMopble NpaK-
MUYEeCKUe HaAeblKU He CHOPMUPOBAHDI.

Munumanvhnsii
VpoGeHsb «2»
(Heyoosnemeo-
pumenvHo)

OYEHKY «Hey()oeﬂemeopumeﬂbuo» sacuyscueaem mazsucmpanm, He
oceousuLll SHAHUA, YMEHUA, KOMNemernyuu u meopemulteCKuﬁ mamepu-
ail, y‘l€5Hbl€ 3a0aHUs He 6blNOJIHUJL, NpAKMU4YeCKUue HaeblKU He cgbopmu—
PO6AHDbL.

OneHouHble cpeAcTBa IJIs MHBAJIUOB U JIMI] C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUIECKUX OCOOCHHOCTEH.
— MpH HEOOXOIMMOCTH MHBAJIUIAM M JIMIIaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]10pO-
Bb [IPEIOCTABIIAETCS JOMOJHUTEIBHOE BPpEMs ISl IOJArOTOBKM OTBETA Ha 3K3aMEH€E;




— MPU NPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTATOB 00YyUEHHUSI HHBAIUOB U JIULL C

OrpaHUYCHHBIMH BO3MOXHOCTAMHU 30POBBA MPEAYCMATPUBACTCA HUCIIOJIB30BAHUEC TCXHUUYCCKUX
CpEacCTB, HGO6XO,I[I/IMBIX HM B CBA3M C UX UHAWBUAYaJIbHBIMHU OCO6€HHOCT$IMI/I;

— [Ipu HCO6XOI[I/IMOCTI/I JUIA 06yqa10mnxc;1 C OIr'paHNUYCHHBIMH BO3MOKXHOCTAMU 3J0POBbA

W WHBAJIMAOB IIpoHcaypa OUCHHUBAHUA PE3YJIBTATOB 06yLIeHI/I$I 10 JUCHUINIMHE MOXKET ITPOBO-
JUTBCA B HCCKOJIBKO 3TaIloOB.

Hpoueﬂypa OLCHUBAHUSA PE3YyJIbTATOB 06y‘IeHI/IH HHBAJIMIAOB M JIMIl C OI'PaHHYCHHBIMU

BO3MOXXHOCTSIMHU 3/10pOBbsl 10 AMCLMILIMHE (MOJYJIIO) MpPEeAyCMaTpUBaeT IPEIOCTABICHUE HH-
dopmaruu B popmax, aAanTUPOBAHHBIX K OTPAHUYEHUSM UX 370POBbs U BOCTIPUATHUS HH(POpMa-

OUun:

Jlist 11 ¢ HapyIEeHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JIaHHBI TIEpeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Y-

Yaromunuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPHI, HH(POPMANMOHHBIX PECYPCOB H TEXHOJIOTU
5.1. VYu4ebOnas aureparypa

Camapckuii, A. A. Marematuyeckoe MOJIEIHPOBAHUE: HIEH, METOIbI, MPUMEPHI /
A. A. Camapckwuii, A. I1. MuxaiinoB. — 2-e u3n., ucrp. — Mocksa : ®u3maraut, 2005. —
320 c. : uin. — Pesxum gocryma: https://biblioclub.ru/index.php?page=book&id=68976.
3apuxoBckas, H. B. MaremaTtuueckoe MoJenupoBaHUE CHCTEM : ydeOHoe mocobue /
H. B. 3apuxoBckas ; Tomckuii ['ocygapcTBEHHBII YHUBEPCUTET CHUCTEM YIPaBJICHUS U
paaunosnekTpoHuku (TYCVYP). — Tomck : ToMckuii rocyaapcTBEHHbI YHUBEPCUTET CH-
CTEM YIIPaBIICHUS U paauo3neKkTpoHuku, 2014. — 168 c. : cxem., ui. — Pexxum nocryna:
https://biblioclub.ru/index.php?page=book&id=480523.

KaprioB, A. I'. MaremMaTuyeckue OCHOBBI TEOpPHHM CHCTEM : ydeOHOoe mocobue /
A.T. Kapnos ; Tomckuii ['ocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PaguO-
anekTpoHukd (TYCYP). — Tomck : TYCVYP, 2016. — 230 c. : nn.,1abma., cxeM. — Pexxum
noctyna: https://biblioclub.ru/index.php?page=book&id=480811.

Hukutun, b. E. Teopust urp, skoHOMeTpUKa: MOJEIH, AITOPUTMbI, KOMIIBIOTEPHAs pea-
muzarus : [16+] / b. E. Hukutun, M. H. UBnues ; nayd. pen. JI. A. Kopo6osa. — Bopo-
HeX : BopoHexckHil Tocy1apCTBEeHHBI YHUBEPCUTET MHXKEHEPHBIX TexHonorui, 2019. —
93 C. — Pexum JIOCTyma: o IOJIIIHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=601545 (narta oOpartieHus:
03.08.2021). — bubnuorp.: c. 87. — ISBN 978-5-00032-433-2. — TeKcT : 3JCKTPOHHBIIA.
JlykamuH, FO. I1. [IporHo3upoBaHue coUatbHO-DKOHOMUYECKUX MTPOIIECCOB : Y4eOHOE
nocobue / 1O. T1. JIykamun ; MockoBcKast MEXIyHapO IHas BBICIIAs IIKOJIa Ou3HECa
«MUPBUC» (Muctutyt). — MockBa ; bepnun : lupexkr-Menua, 2017. — 88 c. : ui., Tabm.
— Pexxum gocTymna: mo moanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=472743 . — Bubauorp.: c. 83-84. —
ISBN 978-5-4475-9211-0. — DOI 10.23681/472743. — TeKCT : 37I€KTPOHHBIH.
Puznnuenko, I'. FO. Maremarndeckue MeTObI B OMOJIOTHH U 3KOJIOTUU. bruodusudeckas
JTUHAMHKA TTPOAYKIIMOHHBIX MporieccoB B 2 4. Yacth 1 : yueOHUK yisi OakanmaBpuara u


https://biblioclub.ru/index.php?page=book&id=68976
https://biblioclub.ru/index.php?page=book&id=480523
https://biblioclub.ru/index.php?page=book&id=480811
https://biblioclub.ru/index.php?page=book&id=601545
https://biblioclub.ru/index.php?page=book&id=472743

maructparypsl / I. }O. Pusanuenko, A. b. Pyoun. — 3-¢ uszn., mep. u mon. — M. :
WznarensctBo FOpaiit, 2018. — 210 ¢. — (Cepus : Yausepcutersl Poccun). — ISBN
978-5-534-07872-5. — Pexum pnoctyma : www.biblio-online.ru/book/B81ED77F-39BA-
4CBF-A78C-5AE4A194FF4B.

7. Pusamuenko, [. FO0. Maremarndeckre MeTonbl B OMOIOTHU M dKoJIoruu. bruodusnueckas
JMHAMUKA MPOAYKIIMOHHBIX MpoueccoB B 2 4. YacTh 2 : yueOHHK i OakanaBpuara u
maructparypsl / I. }O. Pusnnuenko, A. b. Pyoun. — 3-¢ uszn., mep. u mon. — M. :
WznarenscTBo FOpaiit, 2018. — 185 ¢. — (Cepus : Yausepcutersl Poccun). — ISBN
978-5-534-07874-9. — Pexum npoctyma : www.biblio-online.ru/book/OABC4E73-6F99-
450E-A4E7-C6D1AB11DCBS.

8. Tames, C. H. Maremarnueckue METOAbI B OMOJIOTHH: aHaIN3 OMOJOTHYECKNX NaHHBIX B
cucteme statistica : yaeonoe nocodbue misa By3oB / C. H. T'ames, ®@. X. bernsesa, M. 1O.
Jlynunoc. — M. : UzparensctBo IOpaiit, 2018. — 207 c¢. — (Cepusi : YHUBEpPCUTETHI
Poccun). — ISBN 978-5-534-02265-0. — Pexum moctyma @ www.biblio-
online.ru/book/ECC496B9-0C2F-48D6-956E-99DF110E8CB5.

9. bopnosckuii, [. A. ®uznyeckre OCHOBBI MaTeMaTHYECKOTO MOJEIUPOBAHUS : YUEOHUK U
MPaKTUKyM st OakanmaBpuara u maructparypsl / I. A. bopnosckuii, A. C. Konaparses,
A. Hoynepu. — 2-e u3a., ucnp. u ngon. — M. : U3garensctBo FOpaiit, 2018. — 319 ¢. —
(Cepus : bakanaBp u maructp. Akagemudeckuii kypc). — ISBN 978-5-534-05365-4. —
Pexum noctyna : www.biblio-online.ru/book/1C52F887-0D12-4B68-8428-35FD75180606.
JIJis OCBOCHWMS AUCIHUILTAHBI HHBAIMIAME U JIMIIAMHA ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMU

3JI0POBbSI MMCIOTCSI M3JaHHSI B JJICKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlap» n «bubmmokiyd», a Tak e B AIEKTpOHHOM KaTanore Hayunoit OuGmmorexkn KyOoI'Y
http://megapro.kubsu.ru/MegaPro/Web.

5.2. llepuoauueckasi JuTEpaTYpa
1. Bassl mannbeix komnanuu «cer Beroy http://dlib.eastview.com
2. DnextponHas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHC/I€e COBPeMeHHbIe MpodeccuoHaibHbie 6a3bl 1aH-
HBIX 1 HH(OPMALMOHHBbIE CIIPABOYHBIE CUCTEMBI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. 3BC «IOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnunorexa (HIB) hitp://www.elibrary.ru/
6. TlonHOTEKCTOBBIC apXMBBI BEIYIIMX 3alaJHbIX HAYUHBIX KypHAJIOB Ha Poccuiickoii
wiatdopme HayuHbIX xxypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas 31eKTpoHHas OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OmOIMOTEeKe IHc-
cepranmii Poccuiickoii rocymaapcteennoi oudanorexu (PI'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpumna https://www.prlib.ru/
9. DmnexrponHas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/

agkrwbnE
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11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VumBepcurerckas uapopmarnrontas cuctema POCCHS http://uisrussia.msu.ru

NudopmanmoHHble CIPABOYHbIE CHCTEMbI:
1. KoucynbranT [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYI MO JIOKAJIbHOM CETH C
KOMITHIOTEPOB OMOIMOTEKH )

Pecypchbl ¢B0GOIHOTO J0CTYMA:

1. AwmepukaHckas naTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanuid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4, MuHHCTEpPCTBO HAYKHU M BhICIIEro oopasoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mudopmanmonnas cucrema "EquHoe okHO q0cTyIa K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnekius nudpoBeIx 00pa3oBaTeabHbIX pecypcoB hitp://school-
collection.edu.ru/ .

8. depepanbHBIN HEHTP HHHOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro MHCTUTYTa pycckoro s3bika uMeHu A.C. [lymkuna "O0-
paszoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaoHHbIN moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYeCKUX TOJKOBBIX cioBapei http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. OO0pa3oBatenbHblii moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit @enepaunn". Bornpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/IbHbIC H MH(OPMAIMOHHBIE pecypChl

KyoI'Vy:

1. Cpena moayiapHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza y4eOHBIX TIaHOB, Y4eOHO-METOAMYECKUX KOMILUIEKCOB, MyOINKalui U KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapsl HH(OPMaIMOHHBIX 00pa3oBa-
TeNBHBIX TeXHOMorHi http://mschool.kubsu.ru;

4. DnexTpoHHbI apxuB qokymeHnToB KyoIl'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTeNbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruil B obpasoBanuu Ky6l'Y u nHayuno-meronuyeckoro xypHaia "[HKOJIBHBIE I'O-
JIbI" http://icdau.kubsu.ru/

6. MeToauueckne ykazaHusi AJs1 OOyYAIOIIMXCH IO OCBOCHMI) IMCHMILIMHBI
(Mmomy.Jist)

[To kypcy npeaycMOTpeHO MPOBEACHUE JEKIIMOHHBIX 3aHATHI, HA KOTOPBIX JAaETCS OC-
HOBHOM CHCTEMAaTU3UPOBAHHBIA MaTepuall; MPAKTUYECKUX 3aHATUH, B XOJE€ KOTOPBIX Maru-
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CTpaHTaMU NPUOOPETAIOTCS U 3aKPEIUIAIOTCS OCHOBHBIE MPAKTUYECKHE HABBIKU PEIIECHUsS pas-
JMYHBIX 33124, B TOM YHUCJIE C TPUMEHEHHEM OJTYYEHHBIX TEOPETHUECKUX 3HAHUH.

Baxuelmmm 3Tanom Kypca sSBISIETCS CaMOCTOATeNbHAsE paboTa 1Mo JaHHOW JUCIHILIHHE.
CamoctosrenpHas padora (CPC) sBisieTcss HEOThEMIIEMOU YacThIO TpoIiecca MOoAroToBKH. [lon
CaMOCTOSITENIbHOW paboToil MOHMMAETCsl 4acTh y4yeOHOW MmiaHupyemMon palboTbl, KOTOpas BbI-
MOJIHSETCS 0 3aJIaHUI0 M TIPH METOANYECKOM PYKOBOJCTBE IperojaBaTessi, HO 0e3 ero Hermo-
CPEACTBEHHOTO y4acTHsl.

CamocrosTenbHas paboTa HamlpaBiIeHAa HAa YCBOCHHE CHUCTEMbl Hay4YHBIX M Hpodeccuo-
HAJIbHBIX 3HAaHUH, (OPMHUPOBAHUS YMEHUN M HABBIKOB, TPUOOPETEHUE OIBITA CAMOCTOSTEIHHOM
TBOpueckoil nesrenbHocTH. CPC momoraer GopMupoBaTh KylbTypy MBIIUICHHS MariCTPaHTOB,
pacmpsATh TO3HABATEIBHYIO JIEATEIbHOCTh, NPUMEHSTH IIOJyYeHHBIE 3HAHHS B HAay4HO-
UCCIIeI0BATEIbCKON U Mejaroruyeckoi padorax.

Bunpl camocrosiTensHON paboThI IO KypCy:

a) 10 LEJIIM: MTOArOTOBKA K JIEKIHAM, K PAKTHUECKUM 3aHATHIM, K KOHTPOJIBHOM paboTe,
K 9K3aMEHYy.

0) mo xapakrepy paboTbl: U3ydEeHUE JTUTEPaTypbl, KOHCIIEKTA JIEKIU; MOUCK JIUTEPATyPhl
B OnMOIMOTEKEe; KOHCIIEKTUPOBAHUE PEKOMEHYEMON /ISl CAMOCTOATENBHOIO U3y4eHUs] HayqYHOH
JUTEpATyphl; pelleHne 3a1a4; paboTa ¢ 00yJaroUMI U KOHTPOJIUPYIOLUMMH IIPOrpaMMaMHu.

O0111e peKoMeHIaluH 110 CaMOCTOSITENbHON paboTe 00yUaroIMUXCs:

CPC opranu3zyercsi TakuM 00pa3oM, 4ToOBI ObLIA BBIAETICHA €€ CTPYKTYpPa, OTBEUAIOIIAs
Ha CJIelyIOol1e OCHOBHBIE BOIIPOCHI:

1. Kakue Tembl (BOIIPOCHI) IPEICTOUT U3YUYUThH?

2. CBsi3aHbl JIU OHU C Y)K€ U3YYEHHBIM MaTEpUaoM, U €ClId CBSI3aHbl — TO KaK UMEHHO
(MO>KHO JTM BBISIBUTH IPUYMHHO-CJIEJICTBEHHYIO CBSI3b). BO3MOKHBI 1M aHAIOTHUU C YCBOCHHBIMU
paHee cBeleHUsIMU?

3. Kakoii ypoBeHb MoHMMaHUs Oy/IEeT TOCTaTOYHBIM B UTOTE?

4. Ha xakue UCTOUHUKHU MH(OpMaIuy oOpaTuTh BHUMaHUe?

5. Pesromupyromiast 4acTe — 4TO CAENAHO MPH WU3YYEHHH, YTO B UTOTE MOHATHO, a YTO
TpeOyeT 10pabOoTKU MM KOHCYIbTAIUH Y PEIOoAaBaTENs.

Metoanyeckre peKOMEHJAlMU 110 OCBOCHHIO JICKIIMOHHOTO MaTepHualia, IMOATOTOBKE K
JEKIHSIM:

CPC mpu O0CBOEHMM TEOPETUYECKOTO MaTepuana He0OXOAMMO OpraHU30BaTh TaKUM 00-
pa3oM, 4TOObI U3yUEHHBIE TEOPETUYECKHE BOIIPOCHI MOKHO ObLIO ObI MCMHOJIb30BATH KAK OCHOBY
JUTSL peIeHUs TPAKTUYEeCKHX 3a1ad. [yt aToro OyneT JOCTaTOYHO MpUAep)KUBAThHCS 11.1-5, mpu-
BE/ICHHBIX BBIIIE, a TaK ke pa30op marepuana IUIAHUPOBATh C Yy4ETOM JIMYHOM CHOCOOHOCTH
JiepKaTh JOCTATOUYHYIO KOHIICHTPAINIO BHUMAHHS.

Metoanyeckre peKOMEHIAlNHU M0 MOATOTOBKE K CEMHUHAPCKUM (IIpakTHYeCKUM/ 1abopa-
TOPHBIM) 3aHSITHSIM:

CPC npu noArotoBke K CEMHHAPCKUM 3aHATHAM OTJIMYAETCS OPUEHTUPOBAHHOCTHIO HE
TOJILKO Ha TEOPETHUYECKYI0 OCHOBY, HO TaK K€ M Ha HapaOOTKy TEXHUKHU pelleHus 3a1ad. B man-
HOM CJIy4ae Ba)KHO MOHMMATh — BO3MOKHO JIM TIPOBEPUTH MOITYUYEHHBIE PE3yabTaThl (HalpuMep,
OLICHHUTH MOJYYCHHYI0 MaTEMAaTHYECKYIO MOJICTb U BO3MOXKHOCTD €€ ONITUMU3AIIH).

B ocBOeHMHU TUCHMITIMHBI MHBAIWIAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3I0pOBbsl OOJbIIOE 3HAUEHHWE HMEET WHJMBUIyajbHas ydeOHas paboTa (KOHCYJIbTal[MU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WupuBuayanbHble  KOHCYNBTAIlMM 1O TPEIMETY SBISIOTCS BAXKHBIM  (aKTOPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3aUU OOyUEHHS U YCTaHOBIIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTelieM MW OOyJaroImUMCs HMHBAJIHIOM WM JIMIIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTrepuajibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHEe (MOAYJII0)



HaunmenoBanue crienanbHBIX I10-
MEIEHUN

OCHAaIIEHHOCTh CIIELHMAIBHBIX I10-
MEIEHUHN

Ilepeuenpb TUIIEH3MOHHOTO MPO-
TpaMMHOTO o0ecIiedeHus

Y4eOHbIE ayJUTOPHUH [UIS TIPOBEE-
HUS 3aHSATUH JEKIMOHHOTO THIIA

Mebenn: yaeOHass MeOeb.
TexHM4Yeckue cpeacTBa 00ydeHus:
9KpaH, IPOEKTOP, KOMIBIOTEP

[TakeTs! TNPUKIATHBIX MPOTPaAMM
Microsoft Office (Word, Excel,
Power Point), cepsrucel KoH(pepeHIT-
CBsI3M uepe3 ceTb MIHTepHET

Y4eOHbIE ayJUTOPHUH [UIS TIPOBEE-
HUS 3aHATHA CEMHHAPCKOro THIIA,
TPYIIOBBIX M HMHAWBUIYalbHBIX
KOHCYJbTAallMi, TEKyIlero KOH-
TpONd U MPOMEXYTOUYHOI arTecra-
1MH

Mebenn: yaeOHas MeOeb.
TexHn4ecKue CpeAcTBa O0YICHUS:
9KpaH, IPOEKTOP, KOMIIBIOTED.
O6opynoBanue: aocka (MapkepHas
WK MeJIoBast)

[lakeTbl mNpUKIAZHBIX HPOrpPaMM
Microsoft Office (Word, Excel,
Power Point)

VYueOHble ayAUTOPUU ISl IPOBEE-
HUS JTa0OPaTOPHBIX PabOT

Me0enb: yueOHas MeOeb.
TexHUUECKUE CPeICTBA OOyUCHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP.
ObopynoBanue: Aocka (MapkepHas
WJIM MEJIOBast)

ITakeTs! TNPUKIAAHBIX TPOrpaMM
Microsoft Office (Word, Excel,
Power Point), cepeucel koH(pepeHII-
CBS3M uepe3 ceTb HTepHeT

Tekymuii KOHTPOJIb, MPOMEKYTOU-
Has aTTecTalys

Mebenb: yaeOHas MeOeib

He tpebyercs

Jlii camMocCTOSITENbHOM paboThl 00Y4aIOIIKXCS PEAYCMOTPEHBI TOMEILLEHUS, YKOMILIEK-
TOBaHHbBIC CHEIMATN3UPOBAHHON MEOENbI0, OCHAIICHHbIE KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIIOUEHUsS K ceTn «HTepHEeT» M obecrieueHueM JI0CTyIa B 3JIEKTPOHHYIO HH(OP-

MaL[I/IOHHO-O6paSOBaTeJ'IBHy10 Cpeay YHUBCPCUTCTA.

HaumenoBanue nomemenui amns
CaMOCTOSTENIFHON paboTHI 00y4a-

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATENFHON paboTHI 00yJa-

HepequL JIMIICH3UOHHOT'O IPO-
rpaMMHOIO obecrneueHus

FOIINXCS FOLINXCS

[Momerenue s caMoCToATeNIbHOM | Meberb: yueOHas meOenb

pa0oThI 00yJaronuxcs (YNTaabHbIN | KOMIUIEKT — crenuanu3upoBaHHON

3an HayuHoii OubinoTexn) Me0eNn: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TEXHHUKA C MOJKIIOYCHHEM K HH-
(hopmanmoHHo-

KOMMYHMKalMOHHOM cetu «HTEp-
HET» U JOCTYHNOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
o0pa3oBatenbHyI0 cpeny obpa3oBa-
TeNbHON OpraHu3aLHy, BeO-

KaMepbl, KOMMYHHKallMOHHOE 000-
pyloBaHue, obecredyuBaroliee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeMHEHHEe M OecHpoBOJHOE CO-
enunenne o texuomoruu Wi-Fi)

[Tomemenne aj1si caMOCTOSTEIHLHOM
paboTel obyuaromuxcs (aya.303H)

Meo0enb: yueOHas mebeb
KoMmIuiekT  crenuanin3upoBaHHON
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMIBIOTEepHAS
TEXHUKa C TOJKIIOYCHHEM K HWH-
(hopmarrioHHo-
KOMMYHHKaMOHHOM cetu «HTep-
HET» U JOCTYIIOM B 3JCKTPOHHYIO

nHpopManmoHHO-
obpazoBaTelbHYI0 cpeay oO0pa3oBa-
TEIBLHOMN OpraHu3aIuH, BeO-

KaMepbl, KOMMYHHKAIIHOHHOE 000-
pyloBaHHWe, obecrednBaromiee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHEHHEe U OECIpPOBOAHOE CO-
enunenue no texuosnoruu Wi-Fi)

ITakeTbl MPUKIAMHBIX MPOTPAMM
Microsoft Office (Word, Excel,
Power Point), cepsrucel koH(pepeHIr-
CBsI3M uepes ceTh MHTepHeT







