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Pabouas nporpamma IuCHUIITUHBL «MaTeMaTn4eckue MOJICNIM B HayYHBIX HCCIEOBAHUAX U 00-
pa30BaHUM» COCTABIICHA B COOTBETCTBUU C (pellepabHbIM IOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
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Paboyas mporpamma AMCHUIUIMHBL yTBEPKACHA HA 3aceaHnu Kadeapsl
MaTEeMaTHYECKUX M KOMITBIOTEPHBIX METO/IOB,
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3aBenyromnmii kKageapoit - —M
MaTeMaTHYECKUX U KOMITbIOTEPHBIX MeTo10B JIekneB A. B. —

VYTBepkaeHa Ha 3aceJaHuH y4eOHO-METOIMUECKON KOMUCCUH (paKyabTeTa
MaTeMaTUKU U KOMITbIOTEPHBIX HayK, IpoTokoi Ne 3 ot 20.04.2023.

[Tpencenarens YMK dakynbrera MaTeMaTHKH f/}vf
1 KomnbroTepHbIX Hayk Imansko C. I1.

PeneHseHTsr:
Casenxo U. B, koMMepueckuil qupekrop OOO «Pocl'naBBuno»
Hukurnn 10. T, JIOLEHT Kadeapbl TeOpEeTUYECKON (PU3UKU U KOMIBIOTEPHBIX TEXHOJIOTHI

OI'BOY BO «KybaHckuil rocy1apCTBEHHBI YHUBEPCUTETY



1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)
1.1 Ilean ocBOeHUST TUCHUILIHHBI

1.2 3agaun AMCHUILIMHEI

1.3 MecTo AuCUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JucturuimHa «MateMaTHYecKue MOJEIH B HAay4YHBIX HCCIEIOBAaHUSAX U O0Opa30BaHUM»
OTHOCHUTCS K o0si3arenbHOU yacTu broka 1 «/{ucuuminnasl (Moaynu)y» yuyebHoro miana. B coot-
BETCTBUU C paboO4YMM Y4eOHBIM IUIAHOM JMCIUIUIMHA M3y4daeTcss Ha 2 Kypce 1Mo O4HOW (opme
oOydeHus. Bua npomMexxyToUHON aTTecTalluu: SK3aMeH.

JUisi yCTIEIIHOTO OCBOCHMSI JUCHHIUIMHBI MAaruCTPaHT JOJDKEH BIAAETh 00s3aTeNbHBIM
MUHUMYMOM COJIep>KaHUS OCHOBHBIX 00pa30oBaTeNIbHBIX MPOrpaMM MO MaTeMaTuke U UHPopma-
TUKE 175 OakanaBpoB. llepeueHb MpeAmecTBYIOMUX AUCIHHUILINH, HEOOXOAUMBIX ISl U3yUCHUS
JAHHOW NTMCUUIUIMHBI: MareMaTHYeCKHil aHallu3, YUCJIEHHbIE METOAbI, METOAbl ONTHUMH3AIUH,
TEOpUsl BEPOATHOCTEM M MaTreMaTHyecKas CTaTUCTHKA, OCHOBHBIE HAIPaBJICHMsI Pa3BUTHUSI CO-
BPEMEHHON MareMaTHKU U KOMIIbIOTEPHBIX HayK.

JucuumnuHa «Maremarnyeckue MOJENM B Hay4YHBIX HCCIIEAOBAaHUAX M 0OpazoBaHUMN»
SBJISIETCS. OCHOBOM ISl YCIIEUTHOTO BBITIOJHEHHUSI HAyYHO-UCCIIEOBATEIbCKOM padoThI, Hamuca-
HUS KypcOBOH pabOThI U MarucCTEpCKON AUCCEpTaLUH.

1.4 IlepeyeHb NIAaHMPYeMBIX Pe3yJbTATOB O0y4YeHHMs IO AUCHHUILVINHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH POrPaMMBbI

W3yuenune naHHOW y4eOHOW MUCLMIUIMHBI HAlpaBieHO Ha (hopMUpOBaHHE Yy 00ydaro-
HIMXCA CIACTYIOINUX KOMITCTCHIUMN:

KOI[ 1 HAMMCHOBAHUC I/IH[[I/IKaTOpaﬂ< JOCTHUKCHUA Pe3yJ'H)TaTbI o6yquI/m 0o AUCLUIIIINHC
KOMIICTCHIIMH

OIIK-2. CnocobeH co31aBaTh M HCCI€I0BATH HOBbIe MaTeMaTHYeCKHE MOJEJH B €CTeCTBEHHBIX HayKax,
COBEPIIEHCTBOBATH U Pa3padaThIBaTh KOHUENINH, TEOPHH H METOABI

OIIK-2.3. OnmcriBaeT MaTeMaTH4IecKue MOAeTH, | B pesymbrate oOydeHus 3HACT:

(hopMymHpyeT, TEOpETHIECKH 0OOCHOBBIBACT U COJICPIKATENbHYIO M MAaTEMaTHIECKYI0 MOJICINH, IETePMHUHHU-
peanu3yeT NporpaMMHO-UYHCIICHHBIC METO/IBI 11 | POBAaHHBIC U CTOXACTHUECKUE MOJIEIH; COBPEMEHHBIE METO-
pelIeHNs MOCTaBICHHBIX 3a71a4 JIbI ¥ TEXHOJIOTUH ITOCTPOSHHS MOJIeNeH, X hopManuzaiuu

U TIPOBEJICHUS IKCIIEPIMEHTOB B HayKe M 00pa30BaHUM.

B pesynbrate o0yueHus: ymeer:

MIPOBOJIUTH aJITOPUTMHU3AINIO U KOMITBPIOTEPHYIO peann3a-
LU0 MaTEMATUUYECKUX MOJCIICH;

HCTIOJIB30BaTh MOJICITH, MOACTHUPOBaHUE, (HOPMATH3AIIUIO H
KOMIBIOTEPHBIH SKCIICPUMEHT B HAYIHOU JAEATEIEHOCTH H
00pa3oBaTeIFHOM TIPOIIECCE.

B pesynbrate 00yueHus BiajeeT:

HaBBIKAMU OIIGHKH Mojeiel (TOYHOCTh, aJeKBaTHOCTB),
HaBBIKAMU B 00JaCTH MOJICITHPOBAHUS MPOIECCOB U CHCTEM
pa3IMIHON IPUPOIHI.

Pe3ynbrarel 00yueHus 1Mo AMCUUILIIMHE JOCTUTAIOTCA B paMKaX OCYILECTBICHUS BCEX BU-
JIOB KOHTAKTHOW M CaMOCTOSITENIbHOW pabOThl OOYYaOLIUXCS B COOTBETCTBUU C YTBEPKIEHHBIM
y4€OHBIM IJIAaHOM.

WNHaukaTopsl JOCTHXKEHHUSI KOMIETEHIMH CUNTAIOTCS C(OPMUPOBAHHBIMU TIPU JTOCTHXKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB 00YUECHHUS.

2. CTpyKTypa M coep:KkaHue THUCHUILINHBI

2.1 PacnipeaesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OO0rias TpyA0EMKOCTh TUCIUILTHHBI COCTABIIsET 2 3a4eTHbIC eANHUIIBI (72 Yaca), uX pac-
npezeneHue no BujaaM padoT NpeACcTaBiIeHo B TaOIuUIle



Buapr pabor Bcero dopma o0ydeHus
4acoB OYHO- 3a04Has
OHad 3a04HasI
3
CeMecTp - -
(gacer)

KonrakTHasi padoTa, B TOM 4ncie: 20,3 20,3 = =
AyauTopHble 3aHATHS (BCEro): 20 20 - -
3aHSTHS JISKIIMOHHOTO TUIIA 10 10 - -
71ab0OpaTOPHBIC 3aHSTHSI - - - -
MPaKTUYECKHE 3aHATUS 10 10 - -
CEeMHHAPCKHE 3aHSITHSI - - - -
HWuas koHTaKTHasi pagora: 0,3 0,3 - -
KoHTposb caMOCTOsITeIbHON paboThI
(KCP) - - i i
ITpomexyrounas arrecrauus (MKP) 0,3 0,3 - -
CamocrosiTeJibHasI padoTa, B TOM YHC- 61 61 ) )
Je:

IIpopaboTka y4eOHOro (TeOPeTUIECKOTrO) 20 20 i i
Marepuaia
BeimonHeHye ToManiHuX 3agaHui (pere-
25 25 - -

HUE 3a7a4)
IToaroToBKa K TEKyIIeMy KOHTPOITIO 16 16 - -
Kontpoas: 26,7 26,7 - -
[TonroroBka k 3K3amMeHy 26,7 26,7 . .
O06mas TpyroemM- gac. 108 108 - -
KOCTh B TOM 4YHCJI€e KOH- 20,3 20.3 ) )

TaKTHasi padora

3a4. e 3 3 - -

2.2 Coneprxkanue TMCHUNINHbBI

Pacripenenenre BUIOB y4eOHOM paOOTHI M UX TPYTOSMKOCTH TI0 pa3/eiiaM JUCIIHILTAHBI.

Pa3znens! (TemMbl) AUCHUITINHBL, U3y4aeMble B 3 cemecTpe (Ha 2 Kypce, ouHast popma o0y-
YEHUS).

KonuecTBo yacoB
Bueaynu-
No HanmenoBanue pa3zienosB (Tem) AyautopHas TOpHas
Bcero pabora
pabora
J 113 JIP CPC
1. MoienupoBaHue CHCTEM 22 2 4 - 16
2. ITakeTs! BU3yaIbHOTO MOJIETHPOBAHUS 19 2 2 - 15
3. CucTeMbl 1 MOJIENTH B HAYYHBIX UCCIICIOBAaHUAX M 00pa30BaHUH 21 4 2 - 15
4 Hcropus 1 MHHOBAaLIMK BBICOKOTEXHOJIOTMYHBIX MOJiesiell o0yue- 19 2 5 i 15
HUS
HTOI'O no pa3aenam JUCHUTUINHBI 81 10 10 = 61
Kontpois 26,7 - - - -
ITpomexytounas arrecraims (MKP) 0,3 - - - -
OO6m1ast TPyAOEMKOCTh 110 TUCIUILINHE 108 - - - -

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatus / cemuHapsl, JIP — mabopaTopHbie 3aHs-
tusi, CPC — camocrositensHas paboTa CTyJeHTa

2.3 Coaep:xanue pa3jiesioB (TeM) TUCHUNIUHBI
2.3.1 3ansATHS JEKIIMOHHOI0 THIIA



o HaumenoBanue paznena Coepanue pasiena (Tembl) ®dopwma TeKy1ero
(Tembl) KOHTPOJIS
1. MonaenupoBanue cucteM |MeToa0I0rusl MaTeEMaTHIECKOTO MOJEIMPOBaHUsA. TUIIOBBIE P
MaTeMaTH4IeCKNe CXeMbl MojieTnpoBaHus. OCHOBHBIE CTPYK-
TypHBIE 3JIEMEHTBI MaTeMaTHIECKOH Mozenu, hopMann3arms,
JIMHEapu3alus MOJEIH. YHUBEPCAIbHOCTh MaTEMaTHYECKIX
Mozesnell. CHCTEMHBIH TOIX0A K UCCIIE0BAHUIO PE3Y/IbTaTOB
MIPUMEHEHHUS] MaTeMaTHYECKIX MOJIETIeH.
2. [Makers! Bu3yansHoro |O030p MaKeTOB BU3yaJbHOTO MOJIEIMPOBAHHUS ISl TPOBEICHUS YO
MO/ICTTMPOBAHHUS BBIYHMCIIUTEIBHBIX SKCIIEPUMEHTOB C THOPHAHBIMU MOJEISIMU
CJIO)KHBIX ITMHAMUYECKUX CHCTEM.
3. CucteMbl ¥ MOJIENTY B HAYYHBIX UCCIIEJOBAHUIX: IOCTPOCHUE U P
Cuctems 1 Mojenu B |OUCHKH Moziereil pu kiactepusaiui. OCOGCHHOCTH IpHMe-
HAYYHBIX HCCITe0BaHMsIX |HCHIS B HAYYHBIX HCCIIE/IOBAHMSX H 00Pa3OBAHHH.
1 00pazoBaHUU
4, HWcropus n mHHOBannn | AkTuBHBIE oOydatomue cpensl (AOC). CoBpeMeHHBIC TCHICH- YO
BBICOKOTCXHOJIOTHYHBIX (I[UH B PA3BUTUU MOJCICH O0yUCHHUS.
MoJiesield 00yueHus

2.3.2 3aHATHS CEMUHAPCKOI0 THNA (MPaKTHYecKHe / ceMMHAPCKHe 3aHATHS/ J1a00-
aTopHble padoThl)

No HaunmenoBanue pasnena Tematuia sansHit/pasoop ®dopma TeKymero
(Tembr) KOHTPOJIS
1. IMocTpoenue cuctem, hopManu3aIis MOAETH U €€ OLICHKH. YO
MateMaTHYECKHE MOJIENH JIMHEHHOTO IPOrpaMMHUPOBAHUS,
Moemmposane crcrem |METOAB! H MOJEIH TEOPUH UID (moHsITHE 00 UTPOBBIX MOJIE-
JISIX, TOCTAaHOBKA UT'POBBIX 33124, METObBI U MOJEIN PELICHUS
UTPOBBIX 33/1a4).
2. [Takets! Bu3yampHOro |O030p MAKETOB BH3YAIEHOTO MOJICIAPOBAHHS. YO, P
MOJICITMPOBAHHS
3. CucteMbl 1 MOZIETU B |[leTepMUHUPOBAHHBIE, IPOCTPAHCTBEHHBIE U BPEMEHHBIE CTO- PI3,P
HayYHBIX HCCIIEIOBAaHUAX |XacTHdeckue Monenu. Kmacrepuszanus. Mopenu ¢ OTKPBHITOM
1 00pa30BaHUHU 00paTHOH CBS3BIO.
4. | Wctopus u unnoBanuu |CoBpeMeHHbIe akTHBHBIE oOydaromue cpeasl (AOC). UHHO- P
BBICOKOTEXHOJIOTUYHBIX |BallMM Mojeniell o0y4eHHs M MX MPEeeMCTBEHHOCTh. MHTepak-
Mojiesiell 00ydeHus]  |TUBHBIE METOJIMKH.

3amura naboparopHoil padotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), acce (3), koi-
nokBuyM (K), rectuposanue (T), yctHsii onpoc (YO) u T.4.

[Tpy M3ydeHUW AMCUUIUIMHBI MOTYT MPHUMEHSTCS JEKTPOHHOE 00Y4YeHHUE, TMCTAHIINOH-
Hble 00pazoBaTenabHble TexHOoNoruu B coorBeTcTBuu ¢ ®I'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IPOEKTOB) - KypCOBbIE pabOThI HE
IPEIyCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAaMOCTOSTeIbHOI padoThI
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)

CamocrodarenbHas paboTa CTYACHTOB MO AUCUUIUIMHE BKIIOYAET CIEIyIOIIME BUBI J1es-
TEIbHOCTH:

— popalboTKy M aHAJIN3 JIEKIIMOHHOTO MaTepHaa;

— U3y4eHue y4yeOHOH INTepaTypsl;

— nouck uHpopMaiu B cetu IHTEpHET 1O pa3IM4yHbIM BOIPOCaM;

— pelieHue 3aj1ad 1o TeMaM Kypca;

— paboTy ¢ BOIpOCaMu JIJIsi CAMOTIPOBEPKH;

— IOITOTOBKY K KOHTPOJBHOM padoTe;



— OJITOTOBKY K 3K3aMEHY.
[TepedyeHnb yueOHO-METOIUYECKOTO 00ECTICUeHUS TUCIUTTMHBI TIPEICTABIICH B TAOJIHIIC.

Bun camocTosTeabHOU
paboThI

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTUINHBI
10 BBITIOJTHEHUIO CAMOCTOSITENIbHOM 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 M KOMIIBIOTEPHBIX HayK
OI'bBOY BO «Ky6I'Y». ITporokon Ne 5 ot 05 mast 2022 1.

2. Meronuyeckre yKazaHUs 10 BBITIOJHEHUIO CAMOCTOSITEIb-
HOH paboThl oOyuaromuxcs. YTBEpKIeHbl Ha 3acenanun Co-
BeTa (aKylbTeTa MaTeMaTHKH W KOMIIBIOTEPHBIX HayK
OI'bBOY BO «Ky6I'Y». ITporokon Ne 5 ot 05 mast 2022 T.

3. Meronuueckue yka3aHus MO MCIOJIb30BAHUIO MHTEPAKTUB-
HBIX METO/0B 0OyueHMsl. YTBepAeHbl Ha 3acenanuu Coera
(dakynpTeTa MaTEeMAaTUKKU U KOMITbIOTepHBIX Hayk PI'BOY BO
«Ky6I'Y». IIporokon Ne 51 ot 05 mas 2022 r.

4. Meronuyeckne yka3aHHs IO MOJATOTOBKe dcce, pedeparos,
KypCOBbIX paboT. YTBepx/aeHbl Ha 3acenanuu Cosera (akyiib-
TeTa MaTeMaTUKH M KommbloTepHbIX Hayk PI'BOY BO
«Ky6I'Y». IIporokon Ne 5T ot 05 mast 2022 r.

Brinonnenue nabopa-
TOpPHBIX paboT U pac-
YeTHO-TpapUIECKUX
3aJaHUuN

1. Meroauueckue yka3zaHUsl 1O BBINOJIHEHHUIO JJAOOPATOPHBIX
pabot. YTBepkaeHsl Ha 3acenanuu CoBeTa (hakyinpreTa MaTe-
MaTuKH U KoMibioTepHbIXx Hayk PI'BOY BO «Ky6I'Y». Ipo-
ToKoJ Ne 5 ot 05 mas 2022 .

2. Meronuyeckne YKa3aHHsS IO BBIMOJHEHHIO pacyeTHO-
rpaduuecKkux 3aJaHui. YTBepkIeHbl Ha 3acenanuu Cosera
¢dakynbpTeTa MaTeMaTUKU U KoMbloTepHbIX Hayk ®PI'BOY BO
«Ky6I'Y». IIporokon Ne 5 ot 05 mas 2022 r.

[ToxroroBka u ohopm-
JICHHE OTYETOB I10
MPaKTHKE

1. Meroauueckue yka3aHHUsS MO TOATOTOBKE M O(OpMIICHHUIO
oTyeTa Mo NpakTUKe. YTBepKAeHbl Ha 3acenanuu Coseta (da-
KyJIbT€Ta MAaT€MaTUKU M KoMIibloTepHbIXx Hayk ®PI'BOY BO
«Ky6I'VY». IIporokon Ne 5 ot 05 mas 2022 r.

Beinonnenue u 3amura
BBIITYCKHOM KBau(u-
KallMOHHOM paboThI

1. Metoauueckue yka3aHMs 10 BBINOJHEHUIO U 3allUTE BbI-
MyCKHOW KBaM(UKallMOHHOW paboThl (OakanmaBpuar, Maru-
CTpaTypa, CHelHaIuTeT). YTBepKAeHbl Ha 3aceqanuu Cosera
(dakynbpTeTa MaTeMaTUKU U KoMIbloTepHbIX Hayk @I'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.

VY4eOHO-MeTOIMYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydYaroImUXCs M3
YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTapistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM MX 37J0POBbSI U BOCHIPUSATHS HH()OPMAIIHIH:

Jnist a1 ¢ HapyIIEHUSIMH 3pEHHMSL:

— B ieyaTHOU (hopme yBeIMUEHHBIM HIpU(TOM;

— B (hopMe 2IEeKTPOHHOTO TJOKYMEHTA;

— B ¢popMe ayaunodaiina;

— B reyatHoi (opme Ha s3bike bpaits.
JInst man ¢ HapyIEHUsIMM CIlTyXa:

— B I1e4aTHOH (hopme;

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:




— B I1e4aTHOH (hopme;

— B (hopMe PIEKTPOHHOTO JOKYMEHTA;

— B (popme ayamnodaiina.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Yy-
YAFOIIIXCHL.

3. Oopa3oBaTebHbIe TEXHOJIOTHH, IPHMeHsIeMble IPH OCBOECHUH TUCHUILIMHBI (MO-
JUyJist)

B xozxe u3yueHus JUCUUIUIMHBI TPEAYCMOTPEHO UCIOIB30BAHKE CIEAYIOMNX 00pa3oBa-
TENBHBIX TEXHOJIOTHUI: JISKIIH, TPAKTHYECKUE 3aHATHS, IOATOTOBKA MMPOCKTHBIX, CAMOCTOSTENb-
Hast paboTa MarucTpaHToB.

KoMreTeHTHOCTHBIN NOAX0/] B paMKax IMPENoJaBaHus JAUCIMIUIMHBI PEATN3YeTCsI B HC-
NI0JIb30BAaHUU MHTEPAKTUBHBIX TEXHOJIOTHI M aKTHBHBIX METOJOB (pa300opa KOHKPETHBIX CUTYa-
IMii, aHAJIN3a 3a/1a49), MHBIX ()OPM B COUETAHUH C BHEAYAUTOPHOIH pabOTOM.

HudopMalimoHHbIe TEXHOJIOTHHU, IPUMEHSIEMbIC IPU U3YYCHHUU TUCLUILIMHBIL: UCTIOIB30-
BaHHE MH()OPMALMOHHBIX PECYPCOB, JOCTYIHBIX B MH(OPMALMOHHO-TEICKOMMYHHUKAIIMOHHOM
cetu MHTEpHET.

AnanTuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTUH, IPUMEHSAEMBIE IIPH N3YYCHUU JUCIUTUINHBI
— JUISL Il C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbSI IPEIYCMOTPEHA OpraHU3alis KOH-
CYNBTallMi C UCTIOJIB30BAHUEM DIICKTPOHHOM MTOYTHI.

4. OueHo4YHbIe CpeACTBA ISl TEKYIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOUHOI
aTTecTAluN

OneHouyHble CpeCTBAa NMpEAHA3HAUYEHBI ISl KOHTPOJIS U OLIEHKH 0Opa30BaTENIbHBIX J10-
CTH)KEHHM 00ydYaroLIMXcsi, OCBOMBILUX IMPOrpaMMy y4yeOHOH AuMCHMIUIMHBI «MaremaTtndyeckue
MOJIEJIM B HAYYHBIX UCCIIEIOBAaHUAX U 00pa30BaHUM.

OneHouHble CPeCTBAa BKIKOYAOT KOHTPOJIBHBIE MATEPHAIIBI Ul IPOBEICHUS TEKYIIero
KOHTPOJIS B (hopMe MHIMBUIYAIbHBIX BAapUAaHTOB CAMOCTOATENBHBIX padoT, TeM pedeparos,
YCTHOTO ompoca (YCTHbIE ONPOCHl MPOBOJATCSA HA MPAKTUUYECKUX 3aHATHIX) U MPOMEKYTOYHOM
arrecTauuu B popmMe BOIIPOCOB K IK3AMEHY.

CTpyKTypa OLIEHOYHBIX CPEIACTB AJIsl TeKYIIeil i MPOMEKYTOYHOH aTTeCTAllui

KOZ[ 1 HAMMCHOBAHUEC HaumenoBanue o1ieHOYHOTO CpCACTBa

Ne Pesynberater 00ydeHus
WHJIIKaTopa . [IpomexyrouHas
/T (B cootBeTcTBHU C 1I. 1.4) Texymuid KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTeCTals
B pesymbrate oOyuenms | Ycemmuwui onpoc, PI'3, Peghe- Bonpoc na sxza-
3HAeT: am MeHe
OIIK-2. CniocoGen co- p
COJIepXKATENEHYI0 U MaTe- 1-24
31aBaTh U HCCJIeI0BATH
MaTH4ECKyl0 MOJEIH, Jie-
HOBbIE MaTeMaTHYecKHe
TePMUHHPOBAHHBIE U CTO-
MO/1eJIM B €CTeCTBEeHHbIX
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JU3ALUI0 M KOMIIBIOTEp-
HBIH  DKCIIEPUMEHT B
Hay4YHOW NEATEeNbHOCTH U
o0pa3oBaTeILHOM  TIPO-
necce. B pesynerare 00y-
YCHUSI BIAJICET:

HaBBIKAMH OLICHKH MOJE-
neil (TOYHOCTB, aJeKBaT-
HOCTh), HABBIKAMHU B 00J1a-
CTH MOJEIMPOBAHUS MPO-
LIECCOB M CUCTEM pa3iIuy-
HOU NPUPOJBL

TunoBbie KOHTPOJIbHbIE 32/IaHUS UM HHbIE MATePHAJIbl, He00X0AMMBbIE /1JIsl OLEHKH 3HAa-
HUIl, yMEHU i, HABBIKOB M (WJIH) ONBITA 1eSITeJIbHOCTH, XapaKTePU3yIUX 3Tanbl GopmMu-
POBaHMs KOMIIETEHIIUI1 B Mpolecce 0CBOeHHs 00pa30BaTe/IbHOI MPOrpaMMbl

IlpumepHnulit nepeuens 6onpocos u KOHMPOIbHBIX 3a0anuil (padom)

Bonpocm onn meKyuie2co yCmHno20 onpoca
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3aKpbITasi U OTKPBITAsk CUCTEMBI — OIIpEIeNICHUE, IPUMEPBI IOCTPOSHUS MOJIENIN B
(bopMe 3aKpBITOI CUCTEMBI,;

CriocoObI OIIEHKH MaTeMaTHIEeCKUX MOJICIICH;

Mogenu Teopuu urp;

[IpocTpaHCcTBEHHBIE U BPEMEHHBIE MOJIEINH;

JleTepMHUHUPOBaHHbIE MATEMATUYECKUE MOJIEIIH;

[TpumeHeHre MeToJa HAMMEHbBIIUX KBaIpaTOB B OLICHKE ITapaMeTpPOB MaTeMaTHye-
CKOH MOJIeNH;

3agaun MOACTUPOBAHUS TPYIHO(POPMATH3YEMBIX OOBEKTOB;
I'pado-aHanurnyeckue MoJeny;

Busyanu3zanus B 00pa3oBaTeNbHbIX TEXHOJIOTUSIX.

Bapuanm pacuemmno-zpagpuuecxozo 3a0anusn
1. NmeroTcsa naHHbIE MO MIKATUPOBAHHON OIIEHKE YPOBHEH CII0KHOCTH 3334 (0ObEKTHI

MOJIETH «yYUTENb-yueHUK»). Heo0X0a1Mo yCTaHOBUTH HaJIMuKe (MJIM OTCYTCTBHE)
JMBEPIreHTHBIX OTKIIOHEHUH B OLICHKAaX CJIOXHOCTH, IIOCTPOUTH PEFPECCUOHHYIO MO-
JIeJ1b JUIsl IPOTHO3UPOBaHUS 3(P(HEKTHBHOCTH MOHUTOPUHIa OOpaTHOM CBSI3U B Ua-
a30He UCXOJHBIX JaHHbIX. OO0CHOBATH 11€J1eCO00Pa3HOCTh MOCTPOSHHON MOJEIH,
IIPOBECTH €€ OLICHKY Ha IPAKTUYECKYIO0 IPUTOAHOCTh U 3HAYUMOCTb

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

VUEeHUK 10,1 2,2 15,1 2,5 6,9 59 13,3 14,3 6,7 53
Pecpepam

1. VYpaBHeHus p-Aauueckoil MaremMarndeckon (GU3MKHU: OT KBAHTOBOM TEOPUHU IO Xao-
TUYCCKUX M HAHO-CUCTEM.

2. Maremarndeckast Gu3NKa U HAHOTEXHOJIOTHH.

3. Maremarnyeckoe MOJCITMPOBAHNE JIWHAMHYECKHX IPOTOTHIIOB OHWOJIOTHYECKUX
HaHOMAIIIHH.

4. MaremarnuecKkue MOJETHW B HCTOPUU U «AHTUHUCTOPUUYECKUH B3I0P» aKaJeMHKa
A. T.domenko.

5. CoBpeMeHHas TeOpHs CIIOKHOCTH BBIYUCIICHUI: MOJIE]Th KBAHTOBBIX BBIUHCIICHUH.

6. Pa3zHomiacusa mo BOMpOCY O MYyTAX BbIXOAA: HECOBMECTUMOCTb PEISTUBUCTCKOTO
MaKpOMHUpPa U KBAaHTOBOTO MHUKPOMHMPA.

7. TuxoHOBCKas Teopus TMHEHHBIX W HEIMHEWHBIX HEKOPPEKTHBIX 3a7a4 U oOpaTHbIE

3a/1a9l MaTeMaTU4IeCKON (PU3HKH.




8. Maremaruueckue Moienu B reHeTuke. OOpaTHbIe 3a7ja4l TEOPHH SBOIIOIUH.

9. Mogenu MEXaHUKH CIUTOIIHOW CPENIbl: THAPO M adPOMEXaHHUKa.

10. Mopnenu MeXaHHMKH CIUIOIIHOM CPEbl: YIPYroCTh, BI3KOIUIACTUYHOCTb.

11. Monenu ne Currepa u ®puamana.

12. [IpuHIUIIBI PabOTHl U IPUMEPHl KIMUTALIMOHHOTO MOJIEIMpoBaHus B makere General
Purpose Simulation System (GPSS).

13. [IpuHIMIBl pabOTEl W TPUMEPHl MOJACTHPOBAHUS CTPYKTYPHBIMH ypaBHEHUSMHU B
SEPATH Analysis makera STATISTICA.

14. OCHOBHBIC MOJY/H, IPUHIIUIIBI Pa0OTHI ¥ IPUMEPHI MOICTUPOBAHUS B MTAKETE MaTe-
Matuaeckon pusuku FreeFEM.

15. OCHOBHBIC MOJY/IH, IPUHIIUIIBI Pa0OTHI ¥ IPUMEPHI MOJICTTUPOBAHUS B TIAKETE MaTe-
maruueckoit puzukun COMSOL Multiphysics.

16. OcHOBHBIC MOAYIH, MIPUHIMITEI PAOOTHl U MPUMEPHI MOJICTMPOBAHMS B MPOTPAMM-
HoM Komiuiekce ANSY'S Multiphysics.

17. OCHOBHBIC MOJYJIH, IPUHIIMITEI Pa0OTHI U MPUMEPHI Pa0OTHI B IMAKETE BU3YaJbHOTO
monenupoBanus SIMULINK nakera MATLAB (MathWorks, Inc).

18. OCHOBHBIC MOAYJIH, IPUHITUITBI PAOOTHI ¥ IPUMEPHI  Pa0OTHI B MTAKETE BU3YAILHOTO
MOJICIIUPOBAHUS CIOXKHBIX MamuH U MexaHu3MoB MSC.ADAMS (unu ero KOHKY-
pearoB UMTRI Yaw/Roll constant velocity u AUTOSIM).

19. OcHOBHBIE MOIYJH, MPUHIIMIIBI pabOTHI U MPUMEPHI paObOTHI B NMAaKEeTe BU3YaJIbHOTO
MOJICJIUPOBAHUS CIOXKHBIX MAIIMH W MEXaHU3MOB '"YHUBEpCAJIbHbII MexaHu3M"
(UM).

20. OCHOBHBIE MOAYJH, IPUHLIUIBI PAOOTHI U MPUMEPHI PaOOTHI B MAKETE BU3YaIbHOTO
mozaenupoBanus EASYS (Boeing) mim SystemBuild makera MATRIXx (Integrated
Systems, Inc.).

Tecm
He npedycmompeno

Tembl 6bicmynnenuil K Kpy2anomy cmoJi
He npedycmompeno

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

MeH/3a4eT)
IlepeyeHb BONMPOCOB K 3K3aMeHY
3 cemecTp
1. OcHoBHBIE 33]Ja4U MaTeMaTHYECKOTO MOJICTHPOBAHUSI.

N

12.

Cucrema: onpesesieHe, BUIbl CUCTEM U UX CIICH(UKA.

Oco0eHHOCTH OTKPBITBHIX CHUCTEM. 3aMbIKaHHE CHUCTEMBl. MaTemMarnyeckoe MOJeNNpPOBaHUE
COIMAJILHOM JTUHAMUKH.

Maremarnueckas MoJenb. Buapl MareMaTH4eCKUX MOJIENIEH, OCHOBHBIE IPUHLIUIIBI UX I10-
CTPOEHUS U OLICHKH.

YHUBEpPCAIIBHOCTh MATEMAaTHYECKON MOJIEIIH.

JmHaMudeckas cuctemMa Kak OCHOBHAsI MaTeMaTHIECKast MOJICIb.

Maremarndeckue MOJIENIH JIMHEMHOTO TPOrpaMMHUPOBAHUS.

OCHOBBI TEOPUH MAaCCOBOTO OOCTYKUBAaHUS U €€ OCHOBHBIE METOJIBI.

JluHamudeckrie MoJIeH Urp, 00yueHus U 1eTIeCO00pa3HOro MOBEICHHUS.

. MeTaMO,)IeHI/IpOBaHI/IeZ neiasd cepua 3HAUYEHHI CO MHOKECTBOM CMEBICIIOBEIX OTTEHKOB.
. Monenu HCKOTOPBIX prI[HO(bOpMaHI/ByeMBIX 00BEKTOB: BAapUAIIMOHHBIC ITPUHIUIIBI, U€pap-

XUU MOJEJIEN.
Mogenu HEKOTOPBIX TPYTHO(HOPMATH3yEeMbIX 00BEKTOB: MAKPOIKOHOMUKA.



13. Maremaru4eckoe MOJEIIUPOBAHUE CIIOKHBIX OOBEKTOB: 331a9H TEXHOJIOTHH U YKOJIOTHH.

14. Maremarndeckoe MOJCITUPOBAHHUE CIIOKHBIX OOBEKTOB: BBIUMCIUTEIHHBIA SKCTIEPUMEHT.

15. Marematu4eckoe MOJCIIUPOBAHUE CIOKHBIX 00BEKTOB: TEPMOSICpHAs SJHEPTEeTHKA.

16. Cuneprernueckas mapaaurma ¥ CHHEpreTuka 00pa3oBaHMs.

17. Mogenb BBITYCKHUKA MaTeMaTHIeCKOTO (DaKyIbTeTa B IPOCTPAHCTBE BY30BCKOTO MaTeMaTH-
YECKOTO 00pa30BaHUs.

OO0yueHne MareMaTuke B IMYHOCTHO-OPUEHTHPOBAHHOW MOAETH 00pa3oBaHusl.

Monenu 1ieiaeHanpaBiIeHHOT0 MOBEACHUS Il aHAJIN3a, TPOTHO3UPOBAHUS U TJIAHUPOBAHUS
MIPOIIECCOB B chepe MoTpedIeHUS, TPYIOBOTO MOBEICHUS.

[TonuTrHueckre HayKu: MPUMEpPbl MAaTEMaTHYECKUX MOJIEIEH MOJUTHYECKOTO MOBEACHUS, 0~
JIMTUYECKOE MIPOTHO3UPOBAHUE U CLIEHAPHOE TPOTHO3UPOBAHUE.

Uctopusa u maremaruka: aHajau3 U MOJEIUPOBAHNE COIMAIbHO-UCTOPUYECKUX MPOLIECCOB.
«Maremarnyeckasi FOpUCTIPYACHIUS»: MOICIIUPOBAHUE MPUYUH MPECTYMHOCTH, MPUIOKECHUS
TEOPHH BEPOSITHOCTEH M MaTeMaTHMYeCKOW CTaTHMCTHKH, TEOPUH HHPOPMAIIUU, TEOPUU HID;
CETEeBBIC METOIbI YIIPABJICHHUSI B cpepe TpaBONOPsIIKa.

HckyccTBeHHBIM MHTEUIEKT B 00pa30BaHUM: MPUMEHEHHUE CETEBBIX MOJIEJICH MJIs aHaau3a 1
MIPOCKTUPOBAHUS YIEOHBIX KYpPCOB 10 MaTEeMaTHKE.

Peanuzanus komnerenTHocTHoro noaxona GI'OC BIIO B o0yuenun maremaruke u uHGOP-
MaTHKe C IPUMEHEHUEM TeXHOJI0Tuu 3D — MOIeTMpOBaHUs U KOMITBIOTEPHBIX CUMYJISIITUN —
MPUHILMUIBI U TIPUMEPBHI.

18.
19.

20.

21.
22.

23.

24.

Kpurepun oueHnBanus pe3yjabTaToB 00y4eHHs

Kpumepuu oyenusanus no sxzameny
OYEHKY «OMIUYHOY» 3ACIAYHCUBAEN MASUCPAHM, OCBOUBUIUL 3HAHUSI,
VMeEHUsl, KOMNemeHyuu u meopemuyeckuti mamepuai 6e3 npooenos;
BLINOIHUBWULL 6Ce 3A0aHUS, NPEOYCMOMPEHHble YUeOHbIM NIAHOM Hd
BbICOKOM KAYECMBEHHOM YPOBHE, NPAKMUYECKUe HABbIKU Npodeccuo-
HAIbHO20 NPUMEHEHUs. OC80EHHBIX 3HAHULL CHOPMUPOBAHDL.

Ouyenka

Buvicokuu ypo-
B€Hb (5 »
(omauuro)

Cpeonuii ypo-
8€Hb «4»
(xopouio)

OYEHKY «XOpOouio» 3aciyscueaent mazucmpannt, npakmudecKu nojlHO-
CMbI0 0CBOUBLUULL 3HAHUA, YMEHUA, KOMnemeHyuu u meopemuqecmn?
mamepuail, yll€6Hbl€ 3a0aHUs He OUEHEHbl MAKCUMATIbHbIM YUCTIOM oan-
J106, 6 OCHOBHOM C(pOpMMpOGCUl NpaKkmu4eCKue HaeoblKUu.

Ilopozoswiii ypo-
6eHb «3» (VOo-
el1emeopumeb-

HO)

OYEHK)Y «)YO08TIemMEOPUMENbHOY» 3ACTYHCUBAET MALUCMPAHM, YACMUYHO
¢ npobenamu 0Cc8oUBWUIL 3HAHUSA, YMEHUS], KOMNEeMeHYUU U meopemuye-
CKUll Mamepuai, MHoz2ue yuyeOHble 3a0anusi b0 He 8bINONHUIL, TUOO OHU
OYEeHeHbl YUCIOM OaNN08 OIUZKUM K MUHUMATbHOMY, HEKOMopble NpakK-
MUYecKue HasblKu He CHOPMUPOBAHDI.

Munumanvhwii
YpOGeHb «2»
(Heyoosenemeo-
pumenvHo)

OYEHKY «Heydoeﬂemgopumeﬂbhto» sacnyscueaem masucmpanrm, He
0C8OUBUULL SHAHUA, YMEHUA, KOMNnemenyuu u mEOpel’l’ll/HtQCKuﬁ mamepu-
ail, yll€6Hble 3a0aHUS He 6blNOJIHUJL, NpAKMUYeCKUe HaA6blKU He cqupMu—
PO6AaHbL.

OI_IGHOLIHBIC cpeacTBa sk HHBAJIMAOB U JIMI C OTPAaHUYCHHBIMH BO3MOKXHOCTAMUA 300PO-

Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— IIpH HCO6XOI[I/IMOCTI/I HHBaAJIMAaM U JiInlaM C OrpaHUYCHHBIMH BO3MOKHOCTAMU 310PO-

BbA IPEAOCTABIIACTCA AOIMOJIHUTEIILHOC BPpEMA JJII MOATOTOBKH OTBETA HA DK3aMCHE,

— IIpU MPOBECACHUU MMPOLUCAYPhI OUCHHUBAHUA PC3YJILTATOB O6y‘-ICHI/I$I MHBAJIXWA0B U JIUII C

OIrpaHUYCHHBIMH BO3MOXXHOCTSAMU 3J0POBBA MPEAYCMATPUBACTCA HMCIIOJIB30BAHUE TCXHUUYCCKUX
CpcacTsB, HCO6XOI[I/IMBIX UM B CBA3H C UX UHAWBUAYAJIbHBIMU OCOGCHHOCT}IMI/I;

— IIpU HEOOXOAUMOCTH JJIsi 00YHAIOIIKXCS C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS

U UHBAJIMIOB IIpoLcaAypa OUCHHUBAHUA PE3YJIbTATOB o6yquI/151 o JUCHUIIIIMHE MOXKCET IMPOBO-
JUTBCA B HCCKOJIBKO J3TaIloOB.



Hpoue;[ypa OLICHUBAHUA PC3YJIbTATOB 06yquI/151 HWHBAJIMAOB U JIMI C OIrpaHUYCHHBIMHU

BO3MOXXHOCTSIMU 3/I0POBbsI MO AUCHUILIUHE (MOIYJIIO) MpPEayCMaTpPUBAeT MPElOCTaBICHUE HH-
¢dopmanuu B hopMax, aIanTHPOBAHHBIX K OTPAHUYCHUSM UX 3/10pPOBBS M BOCHPUATHUS HHPOpMa-

OUH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-

Yaromuxcs.

5. [lepeyeHb yueOHOM JIUTEPATYPbI, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. VYueOnas uTepaTypa

Camapckuii, A. A. MaremMatudeckoe MOJICIHPOBAHUE: HJICH, METOJBI, TPUMEPHI /
A. A. Camapckuii, A. I1. MuxaiinoB. — 2-¢ usn., ucnp. — Mocksa : ®usmaraut, 2005. —
320 c. : wi. — Pesxxum poctyma: https://biblioclub.ru/index.php?page=book&id=68976.
3apukoBckas, H. B. Martemaruueckoe MOAETUPOBAaHUE CHCTEM : y4eOHOe mocodue /
H. B. 3apuxosckas ; Tomckuii ['ocynapcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
paauosnektpoHuku (TYCYP). — Tomck : ToMckuii rocyaapcTBEHHbI YHHUBEPCUTET CH-
CTEM yIpaBlieHUus U paauodiekrponuku, 2014. — 168 c. : cxem., wi. — Pexxum mocryna:
https://biblioclub.ru/index.php?page=book&id=480523.

KaprioB, A. I'. MaremMaTrhyeckre OCHOBBI TEOPHHM CHCTEM : Yy4eOHOe mocooue /
A.T. Kapnos ; Tomckuii ['ocynapcTBEeHHbII YHUBEPCUTET CUCTEM YIIPABIEHUS U Paguo-
anexktpoHuku (TYCYP). — Tomck : TYCVYP, 2016. — 230 c. : un.,rabdmn., cxeM. — Pexxum
nocryma: https://biblioclub.ru/index.php?page=book&id=480811.

Huxwutun, b. E. Teopus urp, 3kOoHOMeTpUKa: MOJEIH, AITOPUTMBI, KOMIIBIOTEPHAs pea-
muzanus : [16+] / b. E. Hukutun, M. H. UBnues ; nayd. pen. JI. A. Kopo6osa. — Bopo-
Hex : BopoHexxckuil rocy1apCcTBEHHbIN YHUBEPCUTET MHXKEHEPHBIX TeXHOIOrui, 2019. —
93 C. - Pexum JOCTyma: o TTOJIIHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=601545 (mata oOpareHus:
03.08.2021). — bubauorp.: c. 87. — ISBN 978-5-00032-433-2. — TeKCT : 37EKTPOHHBIH.
JlykamuH, YO. I1. [Iporao3upoBanue colnaibHO-I)KOHOMUYECKUX MTPOLIECCOB : yueOHOe
noco6ue / FO. I1. Jlykamun ; MockoBcKas MeXIyHapOIHas BhICIIAs IIKoJIa OU3Heca
«MUPBUC» (MucTuTyT). — MockBa ; bepnun : lupexkr-Menua, 2017. — 88 c. : ui., Tadm.
— PexxuMm noctyna: 1o noanucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=472743 . — bubauorp.: c. 83-84. —
ISBN 978-5-4475-9211-0. — DOI 10.23681/472743. — TeKcCT : 2EKTPOHHBIA.
Puznnuenxo, I'. FO. Maremarnueckue MeToabl B OMOJIOTUN U DKOJIOTHHU. bruodusndeckas
JUHAMUKA TMPOAYKIIMOHHBIX TporieccoB B 2 4. Yacte 1 : yueOHUK anst OakamaBpuarta u
maructparypsl / . 0. Pusamuenko, A. b. Pyoun. — 3-e m3a., nep. u gom. — M. :
WznarensctBo FOpaiit, 2018. — 210 c. — (Cepus : YuuBepcurersl Poccun). — ISBN
978-5-534-07872-5. — Pexum moctyma : www.biblio-online.ru/book/B81ED77F-39BA-
4CBF-A78C-5AE4A194FF4B.

Pusanyenxo, I'. FO. Maremarnueckue MeToabl B OMOJIOTUN U DKOJIOTHHU. bruodusndeckas
JUHAMHKA TMPOAYKIIMOHHBIX TporieccoB B 2 4. YacTh 2 : yueOHHMK ans OakamaBpuara 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
http://www.biblio-online.ru/book/B81ED77F-39BA-4CBF-A78C-5AE4A194FF4B
http://www.biblio-online.ru/book/B81ED77F-39BA-4CBF-A78C-5AE4A194FF4B

maructparypsl / I. FO. Pusznuuenko, A. b. PyOun. — 3-e u3n., mep. u gon. — M. :
NznarensctBo FOpaiit, 2018. — 185 ¢. — (Cepus : YuuBepcutetsl Poccun). — ISBN
978-5-534-07874-9. — Pexum npoctyna : www.biblio-online.ru/book/0ABC4E73-6F99-
450E-A4E7-C6D1AB11DCBS.

8. Tames, C. H. Maremarnueckue MeTobl B OMOJIOTUU: aHAIU3 OMOJIOTUYECKUX JAHHBIX B
cucreme statistica : yuebnoe nmocobue s By3os / C. H. T'ames, ®@. X. bernsesa, M. 0.
Jlymunoc. — M. : UsnmarensctBo HOpaiit, 2018. — 207 c. — (Cepust : YHUBEpPCUTETHI
Poccun). — ISBN 978-5-534-02265-0. — Pexum goctyma :  www.biblio-
online.ru/book/ECC496B9-0C2F-48D6-956E-99DF110E8CBS.

9. Bopnosckuii, I. A. ®uznveckre OCHOBBI MaTEMaTUYECKOTO MOJICTTMPOBAHUS | YICOHHUK U
MpaKkTUKYM i OakanaBpuara U maructparypsl / I. A. bopnosckuii, A. C. Konnparbes,
A. Yoynepu. — 2-e uzn., ucnp. u gon. — M. : UznarensctBo IOpaiit, 2018. — 319 ¢. —
(Cepus : bakanaBp u Maructp. Akagemudeckuid kypc). — ISBN 978-5-534-05365-4. —
Pexum noctyna : www.biblio-online.ru/book/1C52F887-0D12-4B68-8428-35FD75180606.
Jlist OCBOEHHSI IUCIUIUIMHBI MHBAIUAAMHU U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU

3I0pPOBbSI MMEIOTCSl M3JaHHUSA B DJJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«Jlap» n «bubmmokiyd», a Tak e B AIEKTpOHHOM KaTanore Hayunoit OmOmmorexkn KyOol'Y
http://megapro.kubsu.ru/MegaPro/Web.

5.2. llepuoanyeckas JuTepaTypa
1. Bassl nannbix komnanuu «Mer Beroy http://dlib.eastview.com
2. Dnekrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YHCjIe COBpeMeHHbIe NpodeccuoHaibHbIe 0a3bl 1aH-
HbIX U I/IH(l)OpMaIII/IOHHbIe ClIPpaBOYHBIC CUCTEMBI

JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udnmnorexa (HIb) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
atdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanpHas 35ekTpoHHas OuOIMOTEKa (JOCTYN K DJIEKTPOHHOU OMOTMOTEKE JHC-
cepranmii Poccutickoii rocynapctBennoi oudnuorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enprmna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdoprackoro Poccuiickoro ®onna
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/

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

17. "Jlextopuym TB" http://www.lektorium.tv/
18. VuumBepcurerckas nnpopmanronras cuctema POCCHS http://uisrussia.msu.ru

NudopmannoHHble CIPABOYHbIE CHCTEMbI:
1. KoucynbranT [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII IO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

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

2. TlonHble TEKCTHI KaHAACKUX auccepraiuii hitp://www.nlc-bnc.ca/thesescanada/

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

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

5. ®denepanbHublii mopTan "Poccuiickoe obpasosanue" http://www.edu.ru/;

6. Mudopmanmonnas cucrema "ExquHoe okHO q0CTyIa K 00pazoBaTeIbHBIM pecypcam”
http://window.edu.ru/;

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

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

9. IlIpoekt ['ocymapcTBeHHOTO HHCTHTYTaA pycckoro sizbika uMeHu A.C. [Tymxkuna "O6-
pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

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

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei 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 @exepannn”. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/IbHbIe H MH(OPMAIMOHHBIE pecypehl

KyoI'Vy:

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

2. baza y4eOHBIX TIaHOB, Y4eOHO-METOAMYECKHUX KOMILUIEKCOB, MyOJIMKalMi 1 KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubnuorteka nHPOPMAMOHHBIX pecypcoB Kadeapsl HH(OPMALMOHHBIX 00pa3oBa-
TeNBHBIX TeXHOMorHi http://mschool.kubsu.ru;

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

5. DnekTpoHHblE 00pa3oBaTeNIbHBIE pecypchl Kadenpbl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruil B oopasoBanun Ky6l'Y u nHayuno-meronmueckoro xypHaia "LHKOJIBHBIE I'O-
JbI" http://icdau.kubsu.ru/

6. MeToguueckne ykazaHusi JJs1 OOyYAKOIIMXCH IO OCBOCHHI) IMCHMILIMHBI
(Momy.Jist)

[To xypcy mpeaycMOTpeHO MPOBEACHUE JEKIIMOHHBIX 3aHITHI, Ha KOTOPBIX JAaeTCS OC-
HOBHOM CHCTEMAaTU3UPOBAHHBIA MaTepuall; TMPAKTUYCCKUX 3aHATHH, B XOJ€ KOTOPHIX Maru-
CTpaHTaMH TPUOOPETAOTCS M 3aKPEIUISIOTCS OCHOBHBIE MPAKTHYECKHUE HABBIKM PEIICHHS pas-
JUYHBIX 33]1a4, B TOM YUCJIE C MPUMEHEHHUEM IMOJTYyYEHHBIX TEOPETHUCCKUX 3HAHUH.

Baxkneiimmm 3Tanom Kypca SBISETCS CaMOCTOATENbHAs paboTa 1Mo TaHHOW THUCIUTUINHE.
CamoctosrenbHas padora (CPC) sBrsieTcss HEOThEMIIEMOM YacThiO Tpoliecca MOAroToBKH. [1on
CaMOCTOSITENIbHON PabOTON MOHMMAETCs 4YacTh y4eOHOW IaHUpyeMOW paboThl, KOTOpas BHI-
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MOJIHSAETCS MO 33JaHUI0 M MPU METOJWYECKOM PYKOBOJCTBE IperoaaBarelisi, Ho 0e3 ero Hermo-
CPEACTBEHHOTO y4acTHsl.

CamocrosTenpHas paboTa HampaBiIeHAa Ha YCBOCHHE CHUCTEMbl Hay4YHBIX M Hpodeccuo-
HAJIbHBIX 3HAaHUH, (OPMHUPOBAHUS YMEHUN M HABBIKOB, TPUOOPETEHUE OIBITA CAMOCTOSITEIbHOM
TBOpueckoil nesrenbHOcTH. CPC momoraer opMupoBaTh KylbTypy MBIIUICHHS MarkCTPaHTOB,
pacuMpsATh TO3HABATEIBHYIO JEATENbHOCTh, NPUMEHSATH IIOJyYCHHBIC 3HAHHS B HAay4HO-
HCCIIEIOBATEIbCKON U MeJaroruaeckoi padborax.

Bunbr camocTosTenbHON pabOTHI IO KypCy:

a) 1O LEJISIM: MTOATOTOBKA K JICKIUAM, K MPAKTHUYECKUM 3aHATHIM, K KOHTPOJIbHOM padoTe,
K 9K3aMeHY.

0) 1Mo xapaktepy padOThl: U3yUEHUE JIUTEPATYPbI, KOHCIIEKTA JEKUIUN; MOUCK JTUTEPATYPHI
B OUONIHOTEKEe; KOHCIEKTUPOBAHUE PEKOMEHIYEMOM IJIi CAaMOCTOSITENIbHOTO U3YUYeHHsI HAy4YHOU
JUTEpaTyphl; pelieHue 3a1a4; padoTa ¢ 00y4amUMU U KOHTPOJIUPYIOLUIMMH IPOrpaMMaMH.

OO0mue peKOMEHIAIMH 110 CAMOCTOATEIHHOU PaboTe 00yJarOIIMXCS:

CPC opranuzyetcst TakuMm o0pa3om, 4ToObl OblIa BBIJIETICHA €€ CTPYKTYpa, OTBEUaroas
Ha CJIeIyIOIHEe OCHOBHBIE BOTIPOCHI:

1. Kakue Tembl (BOIIPOCHI) MPEICTOUT U3YIUThH?

2. CBsi3aHbl JIU OHU C YK€ U3YYCHHBIM MAaTEpUAIOM, U €CIIU CBS3aHBl — TO KaK MMEHHO
(MOHO JIM BBISIBUTH IPUYHMHHO-CJIEICTBEHHYIO CBSI3b). BO3MOXKHBI JI aHAJIOTHH C YCBOSHHBIMU
paHee CBeJICHUAMHU?

3. Kakoii ypoBeHb moHMMaHUS OyJET TOCTATOYHBIM B UTOTE?

4. Ha xakue uCTOUHUKHY HH(OpMaIy oOpaTuTh BHUMaHUE?

5. Pesromupytomasi 4acTe — 4TO CAENAHO MPHU U3YYEHUHU, YTO B UTOTE MOHATHO, a YTO
TpeOyeT TopaboTK! MM KOHCYIIBTAIIUH Y TIPETIOAaBaTEs.

MeTtonuyeckue peKOMEHIAIMKU 10 OCBOEHHUIO JIEKIIMOHHOTO MaTepuala, MOJArOTOBKE K
JCKITHSIM:

CPC mpu 0CBOEHHH TEOPETUYECKOTO MaTepuania HeOOXOAMMO OPraHU30BaTh TaKUM 00-
pa3oM, 4TOOBI N3yYEHHBIE TEOPETUYECKHE BOIIPOCHI MOXKHO OBLIO OBI HCIIOJIB30BAaTh KaK OCHOBY
JUTSL pellieHus pakTudeckux 3amad. /st aToro Oyaer A0CTaToYHO mpuAepKuBaThes 1.1-5, npu-
BEJICHHBIX BBIIIE, a TaK ke pa3dop marepuana IUIAHUPOBATh C YYETOM JIMYHOW CHOCOOHOCTH
JiepKaTh JOCTATOUYHYIO KOHIIEHTPALUIO BHUMAHUS.

MeTtoanyeckre peKOMEHJAINHU 0 TIOATOTOBKE K CEMHUHAPCKUM (TIPaKTHYECKUM/ J1abopa-
TOPHBIM) 3aHATUSAM:

CPC mpu moArotoBke K CEMUHAPCKUM 3aHSATHSIM OTJIMYAETCS OPUEHTHPOBAHHOCTHIO HE
TOJIbKO Ha TEOPETHUYECKYIO OCHOBY, HO TaK K€ U Ha HapaOOTKYy TEXHUKHU pelleHus 3a1ad. B nan-
HOM CJIy4ae Ba)KHO MIOHMMATh — BO3MOYKHO JI TIPOBEPUTH TOITYYEHHBIE PE3yabTaThl (HalIpuMep,
OLICHUTD TIOJIyYCHHYIO MAaTEMaTHYECKYI MOJIENTb U BO3MOXKHOCTD €€ ONTUMH3AIHN).

B ocBOoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSMHU
3/10pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas yueOHass pabora (KOHCYNbTaLUU) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WupuBuayanbHble  KOHCYNBTAllMM IO TPEIMETY SBISIOTCS BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOyUEHHs U YCTaHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTesieM MW OOy4YaroIUMCs HMHBAIUAOM WM JIMIOM C OTPAaHWYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBBSI.

7. MarepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYJII0)

HaunmMeHoBaHME CHIENUATBHBIX T10- OCHAIIEHHOCTh CHENUATbHBIX M0- [NepeveHpb TUIEH3UOHHOTO MPO-
MEIIEHUN MEIEeHNUHN IPaMMHOTO OOeCTIeUeHUs
YuebOHble ayauTopun AJis TpoBee- | Mebenb: yueOHas MeOens. [TakeTsl MPUKIAIHBIX NPOrPAMM
HUSI 3aHSATHH JIEKIIMOHHOTO THIIA Texunueckue cpejctpa ooyuenus: | Microsoft Office (Word, Excel,
9KpaH, IPOEKTOP, KOMIBIOTEP Power Point), cepsrcel KoH(epeHIT-




CBA3H UCPE3 CCTh I/IHTepHeT

VYueOHble ayAUTOPUU ISl IPOBEE-
HUS 3aHATHH CEMHHAPCKOro THIIA,
TPYINOBBIX W  HWHAWBUIYaIbHBIX
KOHCYJIbTalluf, TEKYyIIEro  KOH-
TPOJIT ¥ IPOMEKXYTOYHOMW aTTecTa-
1A

Mebenb: yaeOHas MeOeIb.
TexHUYeCKUE CpeiCTBA 00YICHHUSL:
9KpaH, IPOEKTOP, KOMIIBIOTEP.
ObopynoBanue: Jocka (MapkepHas
WJIM MEJIOBast)

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

YueGHble ayUTOPUH VIS [IPOBEe-
HUS 1a00paTOPHBIX paboOT

Mebenn: yaeOHas MeOeb.
TexHn4ecKue cpeAcTBa O0YICHUS:
9KpaH, IPOEKTOP, KOMIIBIOTEP.
O6opynoBaHue: a0ocka (MapkepHas
WK MeJIoBasi)

[TakeTsl MPUKIAAHBIX MPOrPAMM
Microsoft Office (Word, Excel,
Power Point), cepsucel koH(pepeHII-
CBsI3M uepes ceth MHTepHeT

Tekyliuii KOHTPOJIb, IIPOMEKYTOU-
Has aTTecranus

Meo0enb: yueOHas meOeIb

He tpebyercs

JI1st caMOCTOSTENPHOM pabOThl OOYYAFOIIMXCSI MPEAYCMOTPEHBI IIOMEIIEHUS, YKOMILICK-
TOBaHHBIC CHEIMATM3UPOBAHHON MEOENbI0, OCHAICHHBIE KOMIBIOTEPHONH TEXHUKON C BO3MOXK-
HOCTBIO MOJKIIOYCHUS K ceTh «MHTepHeT» U 00ecreueHreM J0CTyIa B AJIEKTPOHHYIO HHOOP-

MaIlMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HaumeHoBaHue noMemeHun 1
CaMOCTOATENbHOM paboThl 00yYa-

OcHaIIeHHOCTh IOMEIIEeHUH 115
CaMOCTOATENBHOM paboThI 00y4a-

IIepedeHb NULIEH3MOHHOTO NPO-
IPaMMHOTO OOecTieueHust

FOIXCS IOIIMXCS

[Nomenienne s caMmocTosATeNbHOH | Mebenb: yueOHas Mebenn

paboThl o0ydaromuxcs (YuTanbHbli | KoMIulekT — cnenuann3upoBaHHOM

3an Hayunoit 6ubnmoTtekn) MeOemH: KOMITBIOTEPHBIC CTOJBI
O6opynoBanue: KOMIBIOTEpHAsI
TEXHUKa C IOJKIIOYCHUEM K HH-
(hopMarroHHO-

KOMMYHMKalIMOHHOM cetu «HTep-
HET» U AOCTYIIOM B 3JIEKTPOHHYIO

nHpopMannoHHO-
o0pa3oBaTenbHyI0 cpelly o0pa3oBa-
TENBHOM OpraHM3al|y, BeO-

KaMepbl, KOMMYHHUKAI[HOHHOE 000-
pyzmoBaHue, obecreynBaroniee Io-
CTYIl K CETH WHTEPHET (MPOBOIHOE
COENIMHEHNE M OEeCTpOBOIHOE CO-
eauneHne 1o texHoaorun Wi-Fi)

TTomerienue st caMOCTOSTEILHOM
pabotsl obyuarommuxcs (aya.303H)

Mebenb: yaeOHas MeOeib
KoMmmexr  cnenuanuzupoBaHHON
MeOemH: KOMIIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEepHAsI
TeXHUKA C MOAKIIOUEHHEM K WH-
(hopmanmoHHo-
KOMMYHMKaIIMOHHOM cetn «HTEp-
HEeT» U JOCTYIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
o0pa3oBatenbHyI0 cpeny obpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

KaMepbl, KOMMYHHUKAIIHOHHOE 000-
pyIoBaHHe, oOOecIeYnBaroIee 0-
CTYIl K CeTH UHTEpHET (IPOBOJHOE
coenvHeHUEe W OECHpoBOAHOE CO-

enunenne o texuonornu Wi-Fi)

[TakeTsl MPUKIAAHBIX OPOrPaMM
Microsoft Office (Word, Excel,
Power Point), cepucel koHbepeHii-
CBsI3M uepes ceth MHTepHeT




