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PaGouast mporpamMma mucturinHbel «MaTteMaTndecKiue MOJIeTTH B HAyYHBIX HCCIIe-
JIOBAaHUAX U 00pa30BaHUM» COCTABJICHA B COOTBETCTBUH C (peepaIbHBIM rocyaap-
CTBEHHBIM 00pa30BaTeIbHBIM CTaHJAapTOM Bbiciiero oopazoBanus (PI'OC BO) no
HanpasieHuio noarorosku / cneruansuoctr 01.04.01 MaTtemaruka

KO 1 HAUMEHOBAHUE HAIPABJICHUA IOATOTOBKH

[TporpamMmMy cocTaBua:
B.B. Bacunenko, kana. ¢us.-MaT. HayK

n.0. (DaMI/IJ'[I/ISI, JOJKHOCTD, YU€Has CTCIICHb, YYCHOC 3BaHUC OoAIUCH

Pabouas mporpamma IUCHUIUIMHBI YTBEPKICHA HA 3aceJaHIH Kadeapsl
MaTEeMaTHYECKUX M KOMITBIOTEPHBIX METOOB,
nporokoa Ne 10 ot 07.05.2024.

3aBenyromuii kadeapoi CZT'-;% /Z(/"T/-‘

MAaTEMATHYCCKUX U KOMIIBIOTCPHBIX MCTOI0B Jlexnes A. B.

VYTBepK/IeHa Ha 3aceJlaHNH Y4eOHO-METOAMYECKON KOMUCCHH (paKyIbTeTa MaTe-
MAaTHUKH ¥ KOMITBIOTEPHBIX HAYK

npotokon Ne 3 ot «14» mas 2024 r.

[Ipeacenarens YMK ¢daxynbrera [MImanbko C.I1.

(hamuIHs, HHULTHAITBI MOAIIKICH

Penten3eHTHI:

bapcykoga B.1O., kanauaat ¢pusuko-MaTeMaTUuE€CKUX HAYK, TOIEHT, 3aBEyIOIINMA
kadeapoil GyHKIIMOHAIBHOTO aHaau3a u anreopsl, Kyol'V;

Tepemienko WN.B., kanaunat pusnko-maTeMaTUUECKUX HAYK, JOIEHT, 3aBEAYIOITUN
kadenpoit oouieit marematuku, Kyol'TY.



1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIHHBI

K ocHOBHOI1 11€71M 0CBOEHUS JUCHMILIMHBI «MaTeMaTuuecKkue MOJIeNH B Hay4YHbIX HCClle-
JIOBaHUSIX U 00pa30BaHUM» OTHOCUTCS (DOPMUPOBAHME CHCTEMBbI MOHATHH, 3HAaHUH U yMEHUH, a
TaKXe COJACHCTBUE CTAHOBJICHUIO KOMIETEHTHOCTEH MarucTpoB B 00JaCTH MPUHIUIIOB, OCHOB-
HBIX METO/IOB ITIOCTPOEHUSI U OOOCHOBAHHUSA, MECTA U POJIM MAaTeMaTHYeCKUX MOAeIed 0ObEKTOB,
IPOIIECCOB U SIBICHUH, CBA3aHHBIX C aKTyaJbHBIMH OOJACTIMH NMPUIIOKEHUH B Hayke U 00pa3o-
BaHMH.

1.2 3agaun AMCHUILIMHEI

3amaun AUCHUIUIMHBL «MaTeMaTuieckue MOJIeNIM B HayYHBIX MCCIEIOBaHUAX U 00pa3o-
BaHUM» 3aKJIIOYAIOTCSI B TOM, YTOOBI J1aTh MPEJCTABICHHE O THUIOBBIX MAaTEMATHYECKUX CXEMax
MOJICIIMPOBAHMS, WACHTU(DUKAINH, aJeKBaTHOCTH U Bepudukannu mMojeneid. V3moxuTb 0OCHOB-
HbI€ METO/Ibl MIOCTPOEHUS, 000CHOBaHMS M KOMIIbIOTEPHOH pean3ali MaTeMaTHYeCKHX MOjie-
Jeil pa3InYHbIX 00BEKTOB, MPOLIECCOB U SBJICHUH M3 IIUPOKOTO Kpyra objacTeil TOYHBIX U Ty-
MaHUTapHbIX HayK. HaydnTb IpUMEHATH OCHOBHBIC INPUHLUIBI MOJEIMPOBAHUS, NPOBOIUTH
CpaBHEHHE MOJIEICH, OIEHNBATh TOYHOCTh M I(PPEKTHBHOCTH PA3IMUHBIX Mojenel. Pa3Buth
YCTOMUYMBBIA HaBBIK pabOTHI C TAKUMH 3a/lauaMy JJIs AajdbHeHIIel mpodecCuOHaIbHON JesTeNb-
HOCTH — KaK HAay4HOM, TaK W MeJarorudeckoil. @opMupoBanue y o0yqarommxcs HeoOX0JMMbIX
KOMIIETEHIIUH B COOTBETCTBUU C (heJiepalibHbIM I'OCYJapCTBEHHBIM 00pa30BaTelbHBIM CTaHAAp-
ToM Bbiciiero oopazosanus (PI'OC BO).

1.3 MecTo AucuminHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

HucuunnuHa «MaTemMaTHueckue MOJENTU B HAyYHBIX HCCIIEOBAHUSIX U 0Opa3oBaHHUM»
OTHOCUTCS K oOsi3aTenbHOM yact bioka 1 «/{ucuummuuel (Moaymnn)» yuyeOHoro miaHna. B coot-
BETCTBUU C paboyuM y4eOHBIM IUIAHOM TUCIHIUIMHA HM3y4aeTcs Ha 2 Kypce Mo OuHOMl (opme
00ydeHusi. Busm mpoMexxyTOUHOM aTTeCTalluu: SK3aMEH.

Jljis yCHemHoro OCBOCHHS JUCIMILTUHBI MAaruCTPaHT JIOJDKEH BIIaJIeTh 00s3aTelbHBIM
MHUHHUMYMOM COZIEp>KaHUsSI OCHOBHBIX 00pa30oBaTelIbHBIX MPOrpaMM 10 MaTeMaTuke U uHpopma-
TUKe JUIsi 6akanaBpoB. llepedyeHb mpeAmecTBYIOMUX JUCIUILTAH, HEOOXOAUMBIX AJIS W3YyYeHUs
JAHHOW JTUCHUILIMHBI: MaTeMaTUYeCKUW aHaliu3, YUCICHHBIE METOJbI, METOJbI ONTHMHU3AIINH,
TEOpHsI BEPOSATHOCTEM M MaTeMaTH4ecKas CTaTUCTHKAa, OCHOBHBIE HANpPAaBIICHUSI PA3BUTUS CO-
BPEMEHHON MaTe€MaTUK{ U KOMITBIOTEPHBIX HAYK.

JucuumnnuHa «Martemarndeckue MOJENH B Hay4YHBIX HCCIIEAOBAaHUAX W 0Opa30BaHHI
SIBJISIETCSI OCHOBOM JUIsl YCTICIIHOTO BBIMOJTHEHUSI HAYYHO-UCCIIEI0BATEIHCKOM pabOThI, HaMKca-
HUS KypCOBOM pabOTHI M MarCTEPCKON AUCCEPTAIIH.

1.4 IlepeyeHb MIAHMPYeMBIX Pe3yJbTATOB O0y4YeHHMs IO AUCHHUILVINHE (MOAYJIIO),
COOTHECCHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH POrPaMMbI

N3yuenne naHHOW y4yeOHOW MUCHUIIIMHBI HANpaBJICHO Ha (OpPMHUpPOBAHUE y OOydaro-
LIMXCS CIEIYIOINUX KOMIIETCHIINN:

KO}] 1 HAMMCHOBAHUC I/IHI[I/IKaTOpaﬂ< JOCTHUKCHUA Pe3yHLTaTBI O6y‘IEHI/I$[ 0 AUCLUIIIMHEC
KOMIICTCHIIMH

OIIK-2. Cnocofen cTpouTh W aHATU3HPOBATH MaTeMaTHYeCKHe MO/IeJIH B COBPeMEHHOM eCTeCTBO3HAHWH,
TeXHHKe, JKOHOMHKeE H YNIPABJICeHUH

OIIK-2.2. Beibupaer He0OX0IMMBIE METOJIBI HC- B pesynbrate 00yueHus 3HAET:

ClIeJOBaHUs, MOIU(UIUPYET CYIECTBYIONIHNE U COJIepKATENbHYI0 1 MATEMaTHYECKYIO MOJIEIH, A€TePMHUHHU-
pa3pabaTbIBaeT HOBbIE METO/IbI, UCXOS U3 33Jla4 | POBAHHBIC M CTOXACTUYECKHE MOJECIIN; COBPEMEHHbBIE METO-
KOHKPETHOTO HCCIIeIOBaHHS JIbl ¥ TEXHOJIOTHH TTIOCTPOCHUS MOJielieid, X (opmanuzaiuu

U TIPOBEJICHUS IKCIIEPIMEHTOB B HayKe ¥ 00pa30oBaHUM.




Ko v HanMeHOBaHNEe HHANKATOPA® NOCTIDKEHHS PesynbraTel 00y4eHus IO TUCIUIIINHE
KOMIIETCHIINN

B pesynbrate 00yueHus ymeer:

MPOBO/IUTD AITOPUTMHU3ALHNIO U KOMITBIOTEPHYIO peaiu3a-
M0 MaTeMaTHYECKUX MOJIEIIEH;

UCTIONIb30BaTh MOJIETIH, MOCINPOBAHNE, (OPMATH3ALINIO U
KOMITBIOTEPHBIN 3KCIIEPIMEHT B HAYYHOH AEATEIBHOCTH 1
00pa3zoBaTeIbHOM HpOILECCE.

B pesynbraTte 00yueHus BiaseeT:
HAaBBIKAMH OILICHKA MOJENel (TOYHOCTh, aJCKBAaTHOCTB),
HaBbIKAMH B MOJIU(HKAIIMM METOJOB M MOJECIMPOBAHUU
MPOLIECCOB PA3IMYHOMN MPUPOJIBL.

PesynpraThl 00y4eHHs 10 AUCHUILTAHE TOCTUTAIOTCS B PAMKaX OCYIIECTBIICHUS BCEX BU-
JIOB KOHTAKTHOW M CaMOCTOSTEJIbHOW pabOThl 00Yy4arOLIUXCS B COOTBETCTBUU C YTBEPXKIECHHBIM
y4€OHBIM IIJIAaHOM.

WHaukaTtopsl JOCTUKEHHUSI KOMIIETEHIIMHA CUNTAIOTCA COPMHUPOBAHHBIMU IIPU JTOCTHXKE-
HUH COOTBETCTBYIOIIMX UM PE3yJIbTATOB O0YUCHHUS.

2. CTpyKTYypa M coepKaHHue TUCHHUILINHBI

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO6r1iast Tpy10EMKOCTh JTUCIUIUIMHBI COCTaBisieT 3 3aueTHble eauuuibl (108 yacos), ux
pacnpesesieHrue 110 BUJIaM paboT MPEJICTABICHO B TaOJIUIIE

Buns! pabot Bcero dopma o0yueHust
4acoB OYHO- 3a04yHast
OuHasi
3a04yHast
3
ceMecTp = -
(gachl)

KonTakTHasi paGoTa, B TOM YHCJIE: 20,3 20,3 - -
AyauTopHble 3aHATHS (BCero): 20 20 - -
3aHATHUS JICKIIMOHHOTO THIIA 10 10 - -
11a00paTOPHBIE 3aHATHL 10 10 - -

MPaKTUYCCKUC 3aHATHUA - - - -

CCMHMHAPCKHUEC 3aHATU - - - -

HMHas koHTaKTHasi padoTa: - - - -

KoHTpois camocToaTensHOM paboTh

(KCP) 26,7 26,7 - -
IIpomexxyrounas arrecranus (MKP) 0,3 0,3 - -
J(I:ea.MOCTOHTeJIbHaﬂ pa6ora, B TOM 4ucC- 61 61 _ _
IIpopaboTtka yueOHOTO (TEOPETHIECKOTO) 28 28 i i
Marepuaia
BeinonHeHue TOManIHUX 3a1aHui (pere-
22 22 - -

HUE 3a7a4)
[ToaroToBKAa K TEKyIIeMy KOHTPOITIO 11 11 - -
KonTpoas: - -
[NoaroToBka K 9K3aMeHy 4 4 ) )
Oobmas Tpygoem- yac. 108 108 - -
KOCTh B TOM YHCJe KOH- 20,3 20,3 _ _

TakTHasi padora

3a4. e 3 3 - -

2.2 Conepxxanue QM CUMILTHHBI

Pacnipenenenne BumoB yaeOHOU pabOTHI M KX TPYJOEMKOCTH TIO pa3ieaM JAUCIUTLTHHBL.

Paznenbl (TeMbl) TUCIMILIMHBI, H3y4aeMbie B 3 cemecTpe (Ha 2 Kypce, ouHas hopma o0y-
YEHMUS])



KonnuectBo yacos
Bueaynu-
No HammeHnoBanwme pazenos (Tem) AyauropHas TOpHas
Bcero pabota
paboTa
JI 113 JIP CPC
1. MopenupoBaHue cUCTeM 14 2 4 - 12
2. [TakeThl BU3yaIbHOTO MOJICITMPOBAHHUS 8 2 2 - 8
3. CucTeMbl 1 MOJIETTU B HAYYHBIX UCCIIEIOBAHUSIX 12 4 2 - 14
n Hcropust 1 MHHOBAIMU BEICOKOTEXHOJIOTHYHBIX MOJIeleit 00yde- 6 2 5 i 16
HUSI
HUTOI'O mo pa3aenam TUCIUTUIAHBI 10 10 - 50
Konrpoiss camocrositensHo# pabotsl (KCP) 26,7 - - - -
[Tpomexyrounas arrecrauus (UKP) 0,3 - - - -
IToAroToBKA K TEKYLIEMY KOHTPOJIIO 11 - - - -
OO01mast TPYA0EMKOCTb 10 TUCIUTUTHHE 108 - - - -

[Tpumeuanue: JI — nekmuu, [13 — npakTudeckue 3ansatus / cemuHapsl, JIP — nabopatopHbie 3aHs-
tusi, CPC — camocrositensHast pabota CTyaeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaunmenoBanue pasacia

dopMa TEKYILIETO

Ne (Tembl) Coneprxanne pasnena (TeMbl) KOHTpO

1. | MopenupoBanue cucteM |MeTonoIorHs MaTeMaTHIeCKOTO MOICINPOBaHHs. THITOBbIC P
MaTeMaTH4YeCKue CXeMbl MojienpoBanus. OCHOBHBIE CTPYK-
TypHBIE 3JIEMEHTBI MaTeMaTHIECKOH Mozenu, (hopMamn3aris
MOJIENIH. YHUBEPCAIIBHOCTh MaTeMaTHueckux Mojeneit. Cu-
CTEMHBII NOIXO0A K MCCIICOBAHUIO PE3YJIBTaTOB IPUMEHEHUS
MaTeMAaTUYECKUX MOJETIEH.

2. [Makers! Bu3yansHoro |O030p MaKeTOB BU3yaJbHOTO MOJICIHUPOBAHHUS AJIsI TPOBEICHUS YO

MO/ICTTUPOBAHUS BBIYHMCIIUTEIbHBIX SKCIEPUMEHTOB C THOPHIHBIMU MOJEIISIMH

CJIO)KHBIX IMHAMUYECKUX CHCTEM.

3. CucteMbl ¥ MOJIENTY B HAYYHBIX UCCIIEJOBAHUSIX: TOCTPOCHUE U P
OLICHKH MojieJiel py kiactepusanni. OcoOeHHOCTH IprUMe-

CuCcTeMbl B MONIEH B | yoryra g Hay4HBIX UCCIIEIOBAHUAX U 0OPA30BAHHMU.
HayY4YHBIX UCCIIEJOBaHUAX
4, HUcropus u maHOBanmu |AkTuBHBIE oOy4atomue cpenbl (AOC). CoBpeMeHHBIC TCHICH- YO

BBICOKOTEXHOJIOTMYHBIX
MoJIesieit 00ydeHus

[IUU B Pa3BUTHU MOJIENel 00yueHusl.

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYeCKHe / CeMUHAPCKHE 3aHATHS/ J1a00-
aTopHble padoThbl)

HaumenoBanue pazgena . ®dopma TeKyIero
Ne pasit Temartuka 3aHsATHIA/pa3d0p P yi
(Tembl) KOHTPOJIS
1. [MocTpoenue cuctem, Gopmanuzarist MOJETH U €€ OLIEHKH. YO
MateMaTHueCKHe MOJIENH JINHEHHOTO TPOrpaMMHUPOBAHUS,
Moemmpoane crcrem |METOAB! 1 MOJEIH TEOPUH UID (TmoHsITHE 00 UTPOBBIX MOJIE-
JISIX, TOCTAHOBKA UT'POBBIX 33124, METOZBI U MOJICIIN PELISHUS
UTPOBBIX 33/1a4).
2. [Makers! Bu3yansHoro |O030p MakeTOB BU3YaJIbHOTO MOJIEITMPOBAHUSI. P
MOJIENIUPOBAHUS
3. JleTepMHUHUpPOBaHHBIE, TPOCTPAHCTBEHHBIE I BPEMEHHBIE CTO- PI'3,P
CucTteMsl 1 MOJENU B .
xactuaeckne moaenu. Kmactepusamms. Mojenn ¢ OTKpPBITOH
HAYYIHBIX UCCIIETOBAHMIX -
00paTHOH CBS3BIO.
4. | Ucropus u unnosauuu |CoBpeMeHHble akTuBHbIE oOyuaromue cpeasl (AOC). Muno- P




BBICOKOTCXHOJIOTHYHBIX |BalllK MOILGJ’ICﬁ 06yqe}m$1 U UX MPEEMCTBCHHOCTb. I/IHTepaK—
MoOJIelIet 06y‘leHI/I}I THBHBIC MCTOOWKH.

3amura naboparopHoii padotsl (JIP), Bemonnenue kypcosoro npoekta (KII), kypcoBoit
pa6otsl (KP), pacuerno-rpaduueckoro 3amanus (PI'3), nanmcanue pedepara (P), acce (9), kon-
noxBuyM (K), recruposanue (T), ycrHslit onpoc (YO) u 1.1.

IIpy M3ydeHun AUCHUILUIMHBI MOTYT IPUMEHSTCS 3JEKTPOHHOE 00ydeHUe, TUCTAHLUOH-
Hble 00pa3oBaTelibHble TeXHOJ0ruu B coorBeTcTBuU ¢ PI'OC BO.

2.3.3 IlpumMepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB) - KypCOBBIE pabOTHI HE

IIPEyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4YaIUXCs M0 JUCHUILIMHE (MOIYJII0)

[TepedeHp y4eOHO-METOJUIECKOTO 00ECIICUECHHS JUCIUILTIHEI 11O BBIIOJIHE-
Ne Bug CPC HUIO CAaMOCTOSITEIbHOI paboTh

1 | IMoaroroBka pedepatuBHOrO | «MeTOIHYECKHE YKa3aHHS 110 OPTaHU3ALMU CAMOCTOSTEIBHOM paboTHI CTY-
JoKJIaza ICHTOBY, YTBEPXKICHHBIC Kadeapoil HHPOPMaLOHHBIX H 00pa30BaTeIbHBIX
TexHoJsorui, nporokos Ne 1 ot 31 aBrycra 2017 1.

2 | BelmonHeHHe IpOEKTHOM pa- |«MeToaudecKre yKa3aHus 10 OPTaHU3alluKl CAMOCTOATENLHOM paboThI CTy-
60THI (pereHue 3aaay) JIEHTOBY», YTBEPKACHHBIE Kadeapoi MHPOPMAIMOHHBIX H 00pa30BaTENbHBIX
TexHosorui, nporokos Ne 1 or 31 aBrycra 2017 r.

3 ITonroToBka K TeKyuiemy «MeToanyeckue yka3aHHs [0 OpraHU3aIMK CaMOCTOSTeIbHON paboTHI CTY-
KOHTPOITIO JICHTOBY», YTBEPKACHHbIEC Kadenpoi NHHOPMALMOHHBIX X 00pa30BaTEIbHBIX
TexHosorui, nporokos Ne 1 or 31 asrycra 2017 r.

4 | IIpomexyrouHas atrectanms | «MeTonnuecKue yKa3aHHs 10 OpPraHU3alul CaMOCTOATENILHOM paboThI CTy-
(oK3amMeH) JICHTOBY», YTBEPKACHHbIEC Kadenpoi NHHOPMALMOHHBIX X 00pa30BaTEIbHBIX
TexHosorui, nporokos Ne 1 or 31 asrycra 2017 r.

Y4yeObHO-MeTOANYECKUE MaTepuaibl I CaMOCTOATEIBbHONM pabOThl OOYyYalOIIUXCS W3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAIIIH:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeITMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TJOKYMEHTA,

— B ¢popMe ayauodaiina,

— B 1eyatHo (opme Ha s13bike bpaits.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA,

— B popMme ayaunodaiina.

JlaHHBIN TepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHUHIE€HTa 00Y-
YarOIINXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOIMH, IPUMEHsIEMbIe NP 0CBOCHUHU IMCUMILIUHBI (MO-
AyJIs1)

B xone u3yueHus: AUCUUIUIMHBI MPEIYCMOTPEHO HUCIIOJIb30BAHUE CIEIYIOMMUX 00pa3oBa-
TEJbHBIX TEXHOJIOTUM: JIEKIIUU, TPAKTUUYECKHUE 3aHATHUS, IOJTOTOBKA IPOEKTHBIX, CAMOCTOSTENb-
Hasi paboTa MaruCTPaHTOB.



KoMIeTeHTHOCTHBIN MOAX0A B paMKaxX MpPEeroJaBaHUs AUCHUTUIMHBI PEau3yeTcsl B HC-
MOJIb30BAHNN MHTEPAKTHUBHBIX TEXHOJIOTMH M aKTUBHBIX METOAOB (pa300opa KOHKPETHBIX CUTYya-
1M1, aHaM3a 3a/1a4), UHBIX ()OPM B COUCTAHUU C BHEAYIUTOPHON pabOTOM.

NudopmaninoHHbie TEXHOJIOTUHU, IPUMEHSIEMbIE TIPU U3YUYEHUU JUCUUIUIMHBI: HCIIOIb30-
BaHWE WH(OPMAIMOHHBIX PECYpPCOB, MOCTYIMHBIX B WH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu MHTEpHET.

AnanTuBHBIE 00pa30BaTENbHBIC TEXHOJIOTUH, TPUMEHSIEMBIC PU U3YYCHUU TUCITUTUIAHBI
— JUIS JIML C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3/0POBbSI MPEIyCMOTpPEHA OpraHHU3aIUs KOH-
CYJBTAIMI ¢ UCMOJIb30BAHNUEM DJIEKTPOHHOU MOYTEHI.

4. OueHO4YHbIE CPEACTBA VISl TEKYIEr0 KOHTPOJISl YCIIeBA€MOCTH U MIPOMEKYTOYHOI
aTTrecTalnuu

OrneHouHbIE Cpe/CcTBA MpEIHA3HAYEHBl JJI1 KOHTPOJIL M OLIEHKM 00pa3oBaTEIbHBIX J0-
CTIDKEHHH O0OYYaloUIMXCsl, OCBOMBIIUX IPOrpaMMy y4eOHOH AMCHUIUIMHBI «MaTemaTnyeckue
MO/JIEJIN B HAYUHBIX MCCIEIOBAHUAX U 0O0OPa30BaHUMY.

OneHouHbIE CPECTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepUalbl JIJIsl IPOBEACHUS TeKylIero
KOHTPOJIsl B (hopMe MHAMBUIYaJIbHBIX BapUAaHTOB CaMOCTOSITEIbHBIX paldoT, TeM pedeparos,
YCTHOT'O OIpoca (yCTHBIE OMPOCHI MPOBOAATCS HA MPAKTUUECKUX 3aHITUSIX) U MPOMEKYTOUHOM

aTrTrecranuu B (l)opMe BOIIPOCOB K 9K3aMCHY.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIf TeKylleil M IPOMeKYTOYHOM aTTeCcTaluu

Kox n HaumenoBaHue

HanmMenoBanme o1ieHOYHOTO CpCACTBa

Ne PesynbraTel 00ydeHus
MHJIIKaTopa . [IpomexyTouHas
/T (B cootBeTcTBHM C 1I. 1.4) Texymuid KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTeCTalus
B pesymprate oOyuenms | Ycemmuwui onpoc, PI'3, Peghe- Bonpoc na sxza-
3HAET: pam MeHe
COJepXKATEINbHYI0 U MaTe- 1-25
MaTHYECKyl0 MOJEINH, Jie-
TEpMHHUPOBAHHbIE M CTO-
XaCTUYECKHEe MOJIEeNH; CO-
BPEMEHHBIE METOABl U
TEXHOJIOTHH  ITOCTPOSHHS
OIIK-2. Cniocoben Mozeneit, ux dopmanuza-
CTPOUTH W AHAJM3UPO- | LIMU U MPOBEACHUS JKCIIe-
BATh MaTeMaTH4YeCKHe | PUMEHTOB B HayKe M 00-
MO/IeJIM B COBPEMEHHOM | pa3oBaHuM. B pesynbraTe
€CTeCTBO3HAHMH, TeX- 00y4eHHs yMeeT:
HHKe, JKOHOMHKE U MIPOBOANTH AJITOPUTMHU3a-
ynpaBJeHun LU0 U KOMITBIOTEPHYIO
1. | OIIK-2.2. Bribupaer He- | peaqu3alfio MaTeMaTHde-

00X0IMMBIE METOJIbI HC-
CJIe/IOBaHUsI, MOANDHIIN-
PYET CYIIECTBYIONINE U
pa3pabaTbIBacT HOBBIE
METOJIbI, UCXO/IS U3 3a/1a4
KOHKPETHOT'O HCCIIeI0Ba-
HUSI

CKHUX MOJEIICi;

UCIIOJIb30BaTh MOJIeNH,
MoJenpoBaHue, Gopma-
JIU3AIMI0 M KOMITBIOTEP-
HBI  DKCHEPUMEHT B
Hay‘IHOﬁ JCATCIIBHOCTH U
0o0pa3oBaTeNPHOM  TIPO-
necce. B pesynerare 00y-
YCHUS BIIAJICCT:

HABBIKAMH OIICHKH MOJIe-
nei  (TOYHOCTh, aJeKBaT-
HOCTH), HaBBIKAMU B MO-
TudUKad  METOIOB U
MOJIETMPOBAaHUH  TIPOIIEC-
COB Pa3JIM4YHON NPUPOJBL.




Tunosble

KOHTPOJIbHBIC 3aJaHUA UJIHX UHBbIC MaTepHUaJIbl, HCOﬁXO)lI/IMBIe AJd OHE€HKHU 3Ha-

HHMH, yMEeHUI, HABBIKOB M (WJIH) ONBITA AeATEJbHOCTH, XapaKTEePU3YIIUX 3Tanbl (POpMHU-

poB

aHUs KOMIIETEeHIIUH B nmpouecce 0OCBoOCHUA OﬁpaSOBaTeJILHOﬁ NMporpaMmal

IlpumepHnulit nepeuens 6onpocos u KOHMPOIbHBIX 3a0anuil (padom)

Bonpo
1.

oM wN

o N

Bapua
1.

Cbl 0713 MEKyue20 yCmHoz20 onpoca

3aKpeITasi ¥ OTKPBITAsk CUCTEMBI — OTIPEIeICHUE, IPUMEPHI IIOCTPOCHUS MOJICTH B
(opMe 3aKpBITOI CUCTEMBI,

CriocoObl OIIEHKH MaTeMaTHYEeCKUX MOJIEICH;

Mogenu Teopun urp;

[TpocTpaHcTBEHHBIE U BPEMEHHBIE MOIEIH;

JlerepMHUHUPOBaHHbIE MAaTEMATUYECKHE MOJECIIH;

[IpuMeHeHne MeTO/1a HAMMEHBIINX KBAIPATOB B OIICHKE MTapaMEeTPOB MaTeMaTH4e-
CKOU MOJIENH,

3agaun MOACTUPOBAHUS TPYAHO(POPMATIH3YEMBIX O0OBEKTOB,
I'pado-ananuruyeckure Moenu;

Busyanu3zanus B 00pa3oBaTeNbHbIX TEXHOJIOTUSIX.

HM pacuemuo-2pagpuuecko2o 3a0anu

HmeroTcs qaHHbIe M0 NIKAIMPOBAHHOM OLIEHKE YPOBHEH CI0KHOCTHU 3aa4 (0OBEKThI
MOJICTIH «Y4UTEIb-y4eHUK»). Heo0X0MMMO yCTaHOBUTh HAJIMUKE (MITH OTCYTCTBHE)
JMBEPreHTHBIX OTKJIOHEHUH B OLIEHKAaX CJI0KHOCTH, IOCTPOUTH PErPECCUOHHYIO MO-
JIeITb JIISl IPOTHO3UPOBaHUS 3(p(PEeKTUBHOCTH MOHUTOPHUHTA OOPATHOM CBS3M B JAHA-
[a30HE UCXOJHBIX NTaHHbIX. OO0OCHOBATH 11€J1eCO00Pa3HOCTh OCTPOSHHONW MOJIENH,
IIPOBECTH €€ OIIEHKY Ha IPAKTUYECKYIO IPUTOAHOCTh U 3HAUUMOCTb

Yuumenw | 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. VYpaBHeHHS p-AAMUYECKON MaTeMaTHYeCKOW (DM3MKH: OT KBAHTOBOH TEOPHH JIO Xao-

2.

10.
11.
12.
13.
14.

15.

TUYECKUX U HAHO-CHUCTEM.
Maremarndeckast Gpu3nMKa 1 HAHOTEXHOJIOTHH.

Maremarnueckoe MOJAEIUPOBAHUE JWHAMUYECKUX MPOTOTUIOB OHOJOTHYECKUX
HAaHOMAIIIVH.

Maremaruueckue MOZEIN B HCTOPUU U «AHTUUCTOPUYECKHUI B30p» aKaJleMHuKa
A.T.domeHKo.

CoBpemeHHast Teopus CI0KHOCTU BBIUMCICHUNA: MOJIENIb KBAHTOBBIX BBIYUCIICHU.
Pa3Hormacuss mo BOmpocy O MyTSX BBIXOZA: HECOBMECTHUMOCTH PEJIATHBHCTCKOTO
MaKkpoMHUpa U KBAHTOBOTO MUKPOMHMPA.

TuxoHOBCKast TeOpUs JTUHEWHBIX M HEITMHEWHBIX HEKOPPEKTHBIX 3a7ad U oOpaTHbIe
3a/1aud MaTeMaTH4eCcKoil PU3NKHU.

Maremarndeckue Mozenu B reHeTuke. OOpaTHble 3374l TEOPUU IBOTIOLHH.
Monenu MEXaHHUKH CIUIOLIHOM CPeabl: THIPO U adPOMEXaHUKA.

Mopenu MEXaHUKHU CIUIOIIHOM CPeAbl: YIIPYroCTh, BA3KOIUIACTUYHOCTD.

Mopnenu ne Cutrepa u @puamana.

[TpuHIMOBL pabOTH M IPUMEPHI UMHUTAIIMOHHOTO MOZIeIMpOoBaHus B makere General
Purpose Simulation System (GPSS).

[TpunIMnBl paboTel U MPUMEPHl MOJECTUPOBAHMUS CTPYKTYPHBIMH YpPaBHEHUSMHU B
SEPATH Analysis makera STATISTICA.

OCHOBHBIE MOJTYIIH, IPUHIUITBI PAOOTHI U TPUMEPHI MOJICTUPOBAHUS B ITAKETE Mare-
maruyeckon puszuku FreeFEM.

OcCHOBHBIE MOJTYIIU, IPUHIUITBI PAOOTHI U TPUMEPHI MOIETMPOBAHUS B ITaKeTe MaTe-
maruueckoit puzukrn COMSOL Multiphysics.




16. OcHOBHBIC MOAYIH, MPUHIMITEI PAOOTHl U MPUMEPHI MOJEITHPOBAHMS B MPOTPAMM-
HoM komiiekce ANSY'S Multiphysics.

17. OcHOBHBIE MOAY/IH, MPUHLIHUIBI PAa0OTHl M MPUMEPHI PAOOTHI B MAKETE BU3YaJIbHOTO
monenupoBanus SIMULINK nakera MATLAB (MathWorks, Inc).

18. OCHOBHBIE MOJYNIH, IPUHLIUIIBI pAOOTHI U IPUMEPBl PAOOTHI B MAKETe BU3YaTbHOTO
MOJICTTUPOBAHMS CIOKHBIX MamuH U MexaHu3MoB MSC.ADAMS (unmu ero KoHKY-
pearoB UMTRI Yaw/Roll constant velocity u AUTOSIM).

19. OcHOBHBIE MOIYIIH, MIPUHIIMIIBI pabOTHl U MPUMEPHI paObOTHI B MMAKETE BU3YaJlbHOTO
MOJEJIMPOBAHUS CIOXKHBIX MAIIMH W MEXaHU3MOB '"YHUBEpCAJIbHBII MexaHU3M"
(UM).

20. OCHOBHBIE MOAY/NH, IPHUHLUIBI PA0OTHI U MPUMEPHI PAOOTHI B MAKETE BU3YaIbHOTO
mozaenupoBanus EASYS (Boeing) mim SystemBuild makera MATRIXx (Integrated
Systems, Inc.).

Tecm
He npedycmompeno

Tembl gbicmynnenuil K Kpy2inomy cmoJi
He npedycmompeno

33‘ICTHO-3K33MCH3HI/IOHHI)IQ MaTepuajJabl 1Jisd l'[pOMe)KyTO'lHOﬁ arrecranumn (3K3a-

MeH/3a4eT)

no

12.
13.
14.
15.
16.
17.

18.
19.

20.

IlepeueHb BONMPOCOB K IK3aMeHY
3 cemecTp

OcHOBHBIE 337]a91 MaTEMaTHYECKOTO MOJICITHPOBAHHSI.

Cucrema: ornpeneneHue, BUbl CUCTEM U UX crieluduka.

Ocobennoctu OTKPBITBIX CHCTCM. 3aMbIKaHHE CHUCTEMBI. MaTeMaTH4ecKoe MOACIUPOBAHHUC
COLIMANTbHOM TUHAMHUKH.

Maremarnueckas MOJCIIb. BI/II[BI MAaTEMATUYCCKUX MOI[GJ'IGI\/'I, OCHOBHBIC IPUHIOMUIIBI UX I10-
CTPOEHUS U OLEHKHU.

YHUBEPCATLHOCTh MAaTEMATHYECKOW MOJICITH.

JluHamuueckas cucTemMa Kak OCHOBHAs MaTeMaTH4eCKask MOJIEIb.

MaremaTn4eckue MOJIENIN JUHEHHOTO IPOrPAMMHUPOBAHHS.

OCHOBBI TEOPHH MacCOBOTO OOCTYKHBAHHS U €€ OCHOBHBIE METO/IBI.

JlunaMuuecKue MOJIEH UTp, O0yUEHUs U 11eJIECO00Pa3HOT0 TTOBEICHHUS.

. MeTamonenupoBaHue: 1ienas Ceprs 3HaAUCHUH CO MHOKECTBOM CMBICIIOBBIX OTTEHKOB.
. Mozenu HeKOoTOpBIX TPYAHOPOPMAIN3YeMbIX OOBEKTOB: BapUallMOHHbIE MPUHLUIBI, Hepap-

XHUUA MOJETEN.

Mopenu HEKOTOPBIX TPYIHODOPMATH3YEMBIX 00BEKTOB: MAKPOIKOHOMHKA.

Maremarudeckoe MOJICTUPOBAHHE CIIOKHBIX O0BEKTOB: 3a/1a4l TEXHOJIOTUU M SKOJIOTHH.
Maremarn4eckoe MOJCIIUPOBAHHUE CIIOKHBIX OOBEKTOB: BEIYHUCIUTEIbHBIN KCIIEPUMEHT.
Maremarn4eckoe MOJICIIUPOBAHHE CIIOKHBIX OOBEKTOB: TEPMOSIICPHAST DHEPTETHKA.
CunepreTnyeckas mapaairma i CHHepPreTHKa 00pa3oBaHHsI.

Mojienb BBITYCKHHUKA MaTeMaTH4YeCcKOro (aKylibTeTa B MIPOCTPAHCTBE BY30BCKOIO MaTeMarH-
YECKOTO 00pa30BaHUs.

OOyueHre MareMaTuke B IMYHOCTHO-OPUEHTHPOBAHHOW MOJICTTH 00pa30BaHusl.

Mopenu neneHanpaBIeHHOrO MOBEACHUS TSI aHAJKM3a, MPOTHO3UPOBAHKS M TLIAHUPOBAHUS
POIEeCCOB B chepe MoTpedbIeHUs, TPYIOBOTO MTOBEICHUS.

[TonuTryecKue HayKH: IPUMEPHI MAaTEMATHUYECKUX MOJICIICH MOJUTUYECKOTO TOBEACHUS, 1O-
JUTUYECKOE MMPOTHO3UPOBAHKE U CIIEHAPHOE MTPOTHO3UPOBAHHE.



21.

I/ICTOpI/IH " MaréMarukKa: aHaJIn3 U MOJACIUPOBAHUC CONUATIBHO-UCTOPHYCCKUX MTPOLCCCOB.

22. «Maremarnueckasi IOPUCTIPYACHIINS»: MOACITUPOBAHNE TPHYUH MPECTYIMHOCTH, MTPHUIOKESHUS
TEOPUHU BEPOSTHOCTEH M MATEMaTHYeCKOW CTAaTUCTUKH, TEOPHH MHQPOPMAIMH, TCOPHUH HUTP;
CETEBbIC METOJIbI YIPABJICHUs B chepe MpaBoropsiIKa.

23. VIcKyCCTBEHHBIN MHTEIJICKT B 00pa30BaHUU: IPUMEHEHUE CETEBBIX MOJICICH IS aHaJH3a |
NPOEKTHUPOBAHUS YICOHBIX KYPCOB [0 MaTeMaTHKE.

24. Peanuzanus komrereHTHOCTHOTO moaxona @I'OC BIIO B o6yuenun mareMatuke u uHMOp-
MaTuKe ¢ MPUMEHEHHEM TeXHOIOTUU 3D — MOJeTMpOBaHUS U KOMITBIOTEPHBIX CHMYJISIIIUNA —
MIPUHIIAITEI ¥ IPUMEPHI.

Kputepuu oneHuBaHus pe3yjabTaToB 00y4eHUs
Oyenka Kpumepuu oyenusanus no sxzameny

Buicoruii ypo- OYEHKY COMIUUHOY 3aACTydcusden mazucmpann, 0C8OUBULL 3HAHUS,
cenb «5» YMEHUS, KOMMemeHyuu . meopemuteckuii mamepua be3 npobenos;
(ommuno) BLINOTHUBULL 8Ce 3A0aHUsl, NPedyCMOMPeHHble V4eOHbIM NIAAHOM HA

BbICOKOM KAYECMBEHHOM YPOBHe, NpAKMuyecKue HAblKu npogeccuo-
HAIbHO20 NPUMEHEHUsL 0C80CHHBIX 3HAHUL CHOPMUPOBAHDL.

Cpeonuii ypo- OYEHKY «XOPOULO» 3ACIYHCUBACM MASUCMPAHM, NPAKMUYECKU NOJHO-
8eHb «4» CMbI0 0CBOUBWULL 3HAHUS, YMEHUs, KOMNemeHyuu U meopemuieckull
(xopouio) mamepuain, yuyeOnvie 3a0aHusl He OYeHeHbl MAKCUMANbHbIM YUCIOM 0a-

J108, 8 OCHOBHOM CHOPMUPOBAT NPAKMUYECKUE HABBIKU.

Ilopozosulii ypo- | oyenky «y0061emeopumenbHo» 3aCayHCusaem MAeuCmpanm, Yacmuidto
8eHb «3» (Voo- ¢ npobenamu 0Cc8oUBWULL 3HAHUSA, YMEHUs, KOMReMeHYUU U meopemuye-
glemeopumenb- | CKUll Mamepuai, MHo2ue yuebHvle 3a0anus 1ubo He 8bINOIHUT, TUOO OHU

HO) OYEeHeHbL YUCIOM OATLN08 DIUBKUM K MUHUMATbHOMY, HEKOMOopble NPaK-
muyecKue HagvlKu He ChOpMUPOBAHDI.

MunumaneHolll | OYeHKY «HEYO0BNIeMB8OPUMENbHOY 3ACLYNHCUBAEM MASUCMPAHM, He

Ypogenv «2» 0CBOUBWULL 3HAHUSA, YMEHUs, KOMNeMeHYUU U meopemuyecKull mamepu-

(Heyoosremeso- an, yueOHvle 3a0anus He 8bINONIHUIL, NPAKMUYecKue Ha8blKu He chopmu-

pumenbHo) Ppos6anbi.

OHGHO‘-IHBIG cpeacTBa 4Jisi MHBAJIMAOB U JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTAMU 300pPO-
BbS BEIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX MICUXO(PU3NUIECKUX OCOOCHHOCTEH.

— IIpH H€O6XO)II/IMOCTI/I HHBaJIMAaM W JiulaM C OrpaHUYC€HHBIMH BO3MOXHOCTAMMU 310PO-
BbS [IPEIOCTABIISAETCS JOMOJIHUTEIHHOE BpeMsl JIJIsl TIOJTOTOBKM OTBETA HAa dK3aMEH€E;

— IIpU NIPOBEJICHUU NPOLIETYPHl OLIEHUBAHUS PE3YJIbTAaTOB 0O0YyUEHUsI UHBAJINUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS MPEAYCMATPUBAETCS HUCIIOJIB30BAHUE TEXHHUUECKUX
CpCacTsB, H€06XOI[I/IMI>IX HM B CBA3H C UX HHANBUAYAJIbHBIMHU 0C06€HHOCT$[MI/I;

— TIpH HEOOXOAUMOCTH JJIsi 00YYAIOIIUXCS C OTPAHUYEHHBIMUA BO3MOXXHOCTSIMU 3/10POBbS
N WHBAJIMAOB Ipoucaypa OUCHHUBAHUA PE3YJIbTATOB O6y‘-I€HI/I$[ o JUCHUIIIIMHE MOXKET IMPOBO-
JTUTHCS B HECKOJIBKO JTaIoB.

[Iponienypa olieHMBaHUSI PE3YJIHTATOB OOyUYEHUS] MHBAIMIOB U JIUI[ C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMHU 3/I0POBbsI MO AUCHHILTHHE (MOJYIIO) MpeaycMaTpUBaeT MPeloCTaBlIeHUE HWH-
dbopmaruu B popmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbs U BOCTIpUATHUS HH(POpMa-
IUH:

JIJIsL I ¢ HApYIICHUSIMH 3PEHUS:

— B IieyaTHOU popme yBeTHUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J17is U1 ¢ HapYIICHUSIMH CITyXa:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JLnst in ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:



— B I1e4aTHoOM (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Yy-
YAIOIIUXCA.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTH
5.1. YueOnasi 1uTepaTypa

1. Camapckuii, A. A. Maremarudeckoe MOJACIMPOBAHUEC: HJIEH, METOJbI, MpPUMEPHI /
A. A. Camapckuii, A. I1. MuxaiinoB. — 2-¢ usj., uctp. — Mocka : @usmariaur, 2005. —
320 c. : mi. — Pesxxum mpocryma: https://biblioclub.ru/index.php?page=book&id=68976.

2. 3apuxoBckas, H. B. MaremaTuyeckoe MoOJEIUpPOBaHUE CHCTEM : ydecOHOe mocobue /
H. B. 3apuxoBckas ; Tomckuii ['ocynapcTBeHHbI YHUBEPCUTET CHUCTEM YIPAaBICHUS U
paguosnektpoHuku (TYCVYP). — Tomck : ToMckuit rocynapCTBEHHbI YHUBEPCUTET CH-
CTEM YIIPaBJICHUS U paguodiekTpoHuku, 2014. — 168 c. : cxeM., ui. — Pexum nocryna:
https://biblioclub.ru/index.php?page=book&id=480523.

3. KapmoB, A. I'. MaremaTtuyeckue OCHOBBI TEOpPHHM CHCTEM : ydeOHoe Imocobue /
A.T'. Kapnos ; Tomckuii ['ocyqapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIICHUS U PAIHO-
anekTpoHuku (TYCVYP). — Tomck : TYCVYP, 2016. — 230 c. : un.,tabmn., cxem. — Pexxum
nocryma: https://biblioclub.ru/index.php?page=book&id=480811.

4. Huxutuh, b. E. Teopust urp, 5KOHOMETpUKa: MOJEIH, allTOPUTMbI, KOMIBIOTEpHAs pea-
nuzanus : [16+] / b. E. Hukutun, M. H. UBaues ; nayd. pexa. JI. A. Kopo6osa. — Bopo-
HEX : BopoHeKCKH TOCYJapCTBEHHBIN YHUBEPCUTET UH)XEHEPHBIX TexHoJorui, 2019. —
93 C. - Pexum JIOCTYyTa: o TTOJIITHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=601545 (marta obpalieHus:
03.08.2021). — bubmauorp.: ¢. 87. — ISBN 978-5-00032-433-2. — TeKCT : 2JCKTPOHHBIH.

5. Jlykamms, FO. I1. IIporno3upoBanue colManbHO-3KOHOMHUYECKUX MPOIIECCOB : yuyeOHOe
nocobue / 1O. I1. Jykamun ; MockoOBCKasi MEKIyHAapOIHAs BBICIIAs IIIKOJIa OU3HEca
«MUPBUC» (MucTuTyT). — MockBa ; bepnun : Jlupekr-Menua, 2017. — 88 c. : ui., TadI.
— PexxuM noctyna: 1mo noanucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=472743 . — buGmuorp.: c. 83-84. —
ISBN 978-5-4475-9211-0. — DOI 10.23681/472743. — TeKCT : 3JI€KTPOHHBIN.

6. Pusnuuenko, I. FO. Maremarudeckue MeTo/bl B OMOJIOTUH U dKOJIOTHH. buodusnyeckas
JTUHAMUKa TIPOAYKIIMOHHBIX mporieccoB B 2 4. Yacte 1 : yueOHMK 171 OakanaBpuara u
maructparypsl / I. FO. Pusznuuenko, A. b. PyOun. — 3-e u3n., mep. u gon. — M. :
NznarensctBO HOpaiit, 2018. — 210 c. — (Cepwust : YauBepcuretsl Poccun). — ISBN
978-5-534-07872-5. — Pexum poctyma : www.biblio-online.ru/book/B81ED77F-39BA-
4CBF-A78C-5AE4A194FF4B.

7. Pusnmuenko, I. FO. Maremarudeckue MeTo/bl B OMOJIOTUH U dKOJNOTHH. buodusnyeckas
JUHAMHUKa MPOAYKIMOHHBIX IpoueccoB B 2 4. YacTh 2 : yueOHMK Uil OakanaBpuara U
maructparypsl / I. FO. Pusznuuenko, A. b. PyOun. — 3-e u3n., mep. u gon. — M. :
N3znarensctBO HOpaiit, 2018. — 185 c. — (Cepust : YauBepcuretsl Poccun). — ISBN
978-5-534-07874-9. — Pexum poctyna : www.biblio-online.ru/book/0ABC4E73-6F99-
450E-A4E7-C6D1AB11DCBS.

8. Tames, C. H. MaremaTudeckue MeTOJbI B OMOJIIOTUM: aHAIU3 OMOJIOTUYECKUX JAHHBIX B
cucteme statistica : yaeoHoe mocobue ayis By3oB / C. H. T'ameB, ®@. X. betnsesa, M. 1O.
Jlynunoc. — M. : UsnparensctBo IOpaiit, 2018. — 207 c. — (Cepus : YHUBEPCUTETHI
Poccum). — ISBN 978-5-534-02265-0. — Pexum gocryma : www.biblio-
online.ru/book/ECC496B9-0C2F-48D6-956E-99DF110E8CB5.

9. bopnosckuii, [. A. ®uznueckre OCHOBBI MaTeMaTHYECKOTO MOJIEIIUPOBAHUS ;| YICOHUK H
MpaKTUKyM AJisi OakanaBpuara u maructparypsl / I. A. Bopnosckuii, A. C. Konaparses,
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A. Yoynepu. — 2-e uzn., ucnp. u gon. — M. : UznarensctBo KOpaiit, 2018. — 319 ¢. —

(Cepus : bakanaBp u Maructp. Akagemudeckuid kypc). — ISBN 978-5-534-05365-4. —

Pesxxum noctyna : www.biblio-online.ru/book/1C52F887-0D12-4B68-8428-35FD75180606.

Jljisi OCBOCHHMS AUCIUILTUHBI HHBAIUIAMHE U JIUIIAMHA C OTPAHUYECHHBIMUA BO3MOXXHOCTSIMU
3I0POBbSI MMEIOTCSl M3JaHUSI B JIEKTPOHHOM BHJEC B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«JIamb» u «bubmmMoky0o», a Tak *e B AJIEKTPOHHOM Katayore Hayunoit OubGnamorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web.

5.2. Ilepuoanveckas Jureparypa
1. Bassl nannbix komnanuu «Ver Beroy http://dlib.eastview.com
2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl JaH-
HbIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI

DJIeKTPOHHO-0MOMoTeuHbie cucteMbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

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

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6udnuoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HayYHBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xxypHaoB HOMKOH http://archive.neicon.ru
7. HaumonaneHas 35ekTpoHHas OUOIMOTEKa (JOCTYN K DJIEKTPOHHOW OMOTMOTEKE JHC-
cepranmii Poccuiickoii rocynapctBennoi oudnuorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enprmna https://www.prlib.ru/
9. DnektponHas komekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
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/

agkrwnE

17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas nHpopmanronnas cucrema POCCUSA http://uisrussia.msu.ru

HNHpopmManMoHHBIE CIPABOYHbIEC CUCTEMBbI:
1. Koncynbrant [lntoc - cipaBoyHasi mpaBoBasi cUcTeMa (JOCTYII MO JIOKAJIBHOM CeTH ¢
KOMIIBIOTEPOB OMOITHUOTEKH )

Pecypchl cBoGoIHOTO 10CTYMIA:
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AMepuKkaHCcKas TaTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/
[TonHbIe TEKCTHI KaHAACKHMX auccepTanuii http://www.nlc-bnc.ca/thesescanada/
KubepJlenunxka (http://cyberleninka.ru/);

4. MWUHHCTEPCTBO HayKH M BhICIIEro oopazoanusi Poccutickoii deneparum
https://www.minobrnauki.gov.ru/;

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

6. Mudopmanmonnas cuctema "ExquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas koiuekuus nupoBbX 00pa3oBaTelibHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HH(HOPMAIIIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IlIpoekt ['ocymapcTBeHHOT0 HHCTHTYTaA pycckoro sizbika uMeHu A.C. [Tymxkuna "O6-
pa3oBanue Ha pycckoMm" https://pushkininstitute.ru/;

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

11. Cmyx0a TeMaTHYECKUX TOJIKOBBIX clioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONenuu http://dic.academic.ru/;

13. OOpazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @exepanun”. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

wN e

CoOcTBeHHBIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'y:

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

2. baza y4eOHBIX ITaHOB, YI€OHO-METOINIECKUX KOMIUIEKCOB, ITyOIHKaIHiA U KOH(pe-
penrumii http://mschool.kubsu.ru/

3. bubnmorexa nHHOpMAIIMOHHBIX pecypcoB Kadeapbl nHHOpMAIIMOHHBIX 00pa30Ba-
TeJBHBIX TexHoorui http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHblE 00pa3oBaTesIbHBIE pecypchl Kadenpbl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruil B oopasoBanun Ky6l'Y u Hayuno-meronmueckoro xypHaia "LHKOJIBHBIE I'O-
JbI" http://icdau.kubsu.ru/

6. MeToanuecKkue YKazaHnuda AJisg oﬁyqamnmxcs; o OCBOCHMIO JAHMCHMIIIMHBbI

(Mmonmy.Jist)
[Io xypcy nmpeaycMOTpeHO HMPOBEACHHUE JEKIIMOHHBIX 3aHATHM, Ha KOTOPBIX JAaeTcs OC-

HOBHOW CHCTEMaTHU3UMPOBAaHHBIM MaTepuall; MPaKTUYECKUX 3aHATUH, B XOJE€ KOTOPBIX Maru-
CTpaHTaMHU NPUOOPETAIOTCS U 3aKPEIUISIFOTCS OCHOBHbBIE NMPAKTUYECKUE HABBIKM PELIECHUS pas-
JIMYHBIX 33]1a4, B TOM YHUCJIE€ C IPUMEHEHUEM MOITYYEHHbBIX TEOPETUUECKUX 3HAHUH.

BaxaelmmM sTanom Kypca sBISeTCsS caMOCTosATeNbHas padoTa 1Mo JaHHOM JUCLUILIIMHE.
CamocrosrenbHas padora (CPC) sBnsercsa HEOThbeMIIEMOI YacThio IMpolecca NoAroToBku. Ilox
CaMOCTOSITeNIbHONW paboToil MOHMMaeTcss 4acTh y4yeOHOM miiaHupyeMol paloTbl, KOTOpas BbI-
HOJIHAETCS MO 3aJlaHUI0 M NPH METOAMYECKOM PYKOBOJCTBE IperojiaBaTenisi, HO 0e3 ero Hemo-
CPEICTBEHHOTO y4acTHsl.

CamocrosTenbHas paboTa HamnpaBieHAa HAa YCBOCHHE CHUCTEMbl HAy4YHBIX U IpodeccHo-
HAJIbHBIX 3HaHUH, GOPMHUPOBAHUS YMEHUN M HABBIKOB, IPUOOPETEHUE OIBITa CAMOCTOSITEIbHOM
TBOpueckoil nesrenbHocTH. CPC momoraer opMupoBaTh KyJlbTypy MBIIUICHHS] MariCTPaHTOB,
pacuMpsATh TO3HABATENIBHYIO JIeSTENbHOCTh, NPUMEHSTH IOJyYeHHbIE 3HAaHUS B HAy4YHO-
UCCIIE/IOBATEIbCKON U Mearoruyeckoi padborax.

Buasl camocTosTeNnbHOM paboTHI IO KypCy:
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a) 1O LEJIAM: MTOATOTOBKA K JIEKIHUAM, K IPAKTHUECKUM 3aHATHSIM, K KOHTPOJIBHOM padoTe,
K DK3aMEHY.

0) o xapaktepy padOThl: U3yYEHUE JINTEPATYPhI, KOHCIIEKTA JICKIUN; MOUCK JIUTEPATYPhI
B OMOIMoTEKe; KOHCIIEKTUPOBAHUE PEKOMEHYEMOW /TSl CAMOCTOATEIBHOTO M3YUeHHs] HAyYHOH
JUTEPATypBl; pelIeHne 3a1a4; paboTa ¢ 00yJaromUMI U KOHTPOJIUPYIOLUTMMH TPOTpaMMaMHU.

OO0111e peKoMeHIaluu 110 CaMOCTOSTENbHON paboTe 00yUaromuxcs:

CPC opranuszyercsi TakuM 00pazom, 4ToObl ObUIa BBIJENICHA €€ CTPYKTYpa, OTBEYAIOIIAs
Ha CJIelyIOl1e OCHOBHBIE BONIPOCHI:

1. Kakue Tembl (BOIIPOCHI) IPEACTOUT U3YyYHUTh?

2. CBsi3aHbl JIU OHU C Y)K€ U3yYEHHBIM MaTEpUaJIOM, U €CIIU CBSI3aHbl — TO KaK UMEHHO
(MO>KHO JTY BBISIBUTH IPUYUHHO-CJIEJICTBEHHYIO CBSI3b). BO3MOKHBI JI aHAJIOTUU C YCBOCHHBIMU
paHee cBeJieHUusIMu?

3. Kakoii ypoBeHb moHMMaHus OyJeT JOCTAaTOYHBIM B UTOTE?

4. Ha xakue MCTOYHUKH UHPOPMAIIMH OOpaTUTh BHUMaHUE?

5. Pesromupyromiast 4acTe — YTO CAENAHO NMPH W3YYEHHH, YTO B UTOTE MOHATHO, & YTO
TpeOyeT 10pabOoTKU UM KOHCY/IbTALUH Y IPenojaBaTerisl.

MeTtoauueckue peKOMEHAAalMK 110 OCBOEHUIO JIEKLIMOHHOI'O MaTepualia, MOJArOTOBKE K
JEKIHSIM:

CPC npu 0CBOCHHH TEOPETUYECKOTO Marepuana HeoOXOJUMO OpPraHU30BaTh TAaKUM 00-
pa3oM, 4TOObI U3yUEHHbIE TEOPETUUECKHE BOIIPOCHl MOKHO ObLIO ObI MCIOJIb30BATH KAK OCHOBY
JUTSL peIIeHUs MIPAKTUYeCKuX 3a1ad. /it aToro OyneT JoCTaTouHo mpuAep )KUBaThes 11.1-5, npu-
BE/ICHHBIX BBIIIE, a TaK ke pa30op Marepuana IUIAHUPOBATh C YYETOM JIMYHOM CHOCOOHOCTH
JepKaTh JOCTATOUYHYIO KOHIICHTPALUIO BHUMAHUS.

Metoanyeckre peKOMEHAlNHU 0 MOATOTOBKE K CEMHUHAPCKUM (TpaKkTHUecKuM/ 1abopa-
TOPHBIM) 3aHSITHSIM:

CPC npu noAaroToBke K CEMUHApCKUM 3aHATUSAM OTJIMYAETCS OPUEHTHPOBAHHOCTBHIO HE
TOJILKO Ha TEOPETHUYECKYIO OCHOBY, HO TaK K€ U Ha HapaOOTKy TEXHUKHU peuleHus 3a1ad. B nan-
HOM CJIy4ae Ba)KHO MOHMMAaTh — BO3MOYKHO JIM IIPOBEPUTH MOJIYUYEHHBIE pE3yabTaThl (HalpuMep,
OLICHHUTBH MOJIYYCHHYIO0 MaTEMAaTHYECKYI0 MOJICb U BOBMOYKHOCTD €€ ONTHMHU3AIHIH ).

B ocBoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
310pOBbs OOJNBIIOE 3HAYEHHE HMEeT WHJMBHJyajbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEBHOE pa3bsiCHEHUE Y4eOHOro Marepuaia.

WupuBuayanbHble  KOHCYJNBTAllMM 1O  TPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUEHHs] U YCTaHOBIIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTeieM W OOyJaromUMCs HMHBAJIUIOM WM JIMIOM C OTPaHWYCHHBIMH
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepnaibHO-TeXHHYECKOe o0ecnedyeHne 1o JMCHHILIHHE (MOLY110)

HaumeHnoBaHnue crieriajabHBIX I10-
MEIIeHUN

OCHAaIIEHHOCTD CITEHUAJILHBIX M0~
MEIIEHUH

IIepedeHb NMLIEH3MOHHOTO NIPO-
IPaMMHOTO O0eCTIeueHUsI

Y4eOHble ayAuTOpUU ISl TIPOBEIe-
HMS 3aHSITHH JEKIIMOHHOTO THIIA

Mebens: yueOHast meOerb.
TexHUYECKUE CPeICTBA O0YICHUSL:
JKpaH, IPOEKTOP, KOMIBIOTEP

ITakeTbl MPUKIAMHBIX MPOTPAMM
Microsoft Office (Word, Excel,
Power Point), cepucel koHbepeHir-
cBsi3M yepes ceth MHTEpHET

YdeOHbIe ayTUTOPUU TS TIPOBEIC-
HUSl 3aHSATUH CEeMMHApCKOrO THIIA,
TPYNIOBBIX W MHAMBUIYaJIbHBIX
KOHCYJIbTallMif, TEKylIero KOH-
TPOJIS ¥ TIPOMEXKYTOUHOM aTTecTa-
1845051

MebGenb: yueOHast MeOeb.
TexHn4ecKue cpeacTBa 00YUEHUS:
9KpaH, NPOEKTOP, KOMIBIOTEP.
ObopynoBanue: Jocka (MapKepHas
WA MEJIOBast)

IMakeTs! MNPUKIAAHBIX TPOrpaMM
Microsoft Office (Word, Excel,
Power Point)

Y4eOHbIe ayAUTOpUHN ISl TIPOBEIe-
HUS JTaOOpaTOPHBIX paboT

Mebens: yueOHas meOerb.
TexXHHUUECKUE CPEICTBA O0yUCHHS:
9KpPaH, MPOEKTOP, KOMIBIOTEP.

IMakeTsl MPHUKIATHBIX POTPAMM
Microsoft Office (Word, Excel,
Power Point), cepsrchl KoH(DEPEHII-




ObopynoBanue: gocka (MapKepHas
WJIM MEJIOBAs)

CBA3H UCPE3 CCTh I/IHTepHeT

Texyuii KOHTPOJIb, MPOMEKYTOU-
Hasl aTTeCTaIs

Mebenb: yaeOHas Mmebennb He tpebyercs

Jlnist caMOCTOSITEIbHON paboThl 00YYaIOUINXCS MPETyCMOTPEHBI IIOMEILICHHS, YKOMIUIEK-
TOBaHHbIE CHEIUAIN3UPOBAHHON MeOENbl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOUEHUs K ceTn «HTepHEeT» N obecrieueHueM JI0CTyIa B 3JIEKTPOHHYIO HH(OP-

MaIMOHHO-00Pa30BaTEIbHYIO CPEYy YHUBEPCUTETA.

HaumMmeHoBaHue noMeleHu ais
CaMOCTOSATENIFHON pabOTHI 00y4a-

OcHaIIeHHOCTh TOMEIICHUH Is
CaMOCTOSTENIFHON paboTHI 00yJa-

IlepedeHp MMLIIEH3MOHHOTO NPO-
TpaMMHOTO o0ecIiedeHIs

IOIMXCS IOIIXCS

ITomemenne ans camoctosTenbHON | Mebens: yueOHas meOemp

pabothl oOywaromuxcs (YnTanbHBIN | KOMIUIEKT — cnenmann3upoBaHHON

3an Hayunoit 6nbimorekn) MeOemH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHUKAa C TOJAKIIOYCHHEM K HH-
(hopmarrioHHo-

KOMMYHMKalIMOHHOU cetn «HTep-
HET» U AOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMAMOHHO-
oOpa3oBaTensHyI0 cpeny oOpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

KaMepbl, KOMMYHHKAIIMOHHOE 000-
pynooBaHHe, 00ECIeUHBAOIIEe [10-
CTYN K CeTH HHTEPHET (IPOBOIHOE
COCIIMHEHNE M OECIpPOBOIHOE CO-
enunenune o texuHonoruu Wi-Fi)

[Tomernenue st caMOCTOSITEILHOM
paboTsl obyuaromuxcs (aya.303H)

Meo0enb: yueOHas mebeb
KoMrulekT  crienuan3upoBaHHOU
MebeTH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKA C TOJAKJIIOYCHUEM K HH-
(hopMaroHHO-
KOMMYHHMKaIMOHHOM cetn «HTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
o0pa3oBatenbHyI0 cpeny obpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

KaMepbl, KOMMYHHKAIIHOHHOE 000-
pyloBaHue, obecredyuBaroliee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHEHUEe U OECHpOBOHOE CO-
enunenne o texxHomoruu Wi-Fi)

[TakeTbl MPUKIAMHBIX MPOTPAMM
Microsoft Office (Word, Excel,
Power Point), cepsrucel koH(pepeHII-
CBsI3M uepes ceth MHTepHeT




