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Pabouas nporpamma muciuiuimael  MaTeMaTudeckue MOJIENH B OMOJIOTHH M Me-
JUIMHE COCTaBJIEHA B COOTBETCTBUU C (hefepabHBIM roCyapCTBEHHBIM 00pa3o-
BaTEJIbHBIM CTAHIAPTOM BhIiciiero obpazoBanus (GI'OC BO) mo HanpasieHuro
nojaroroBku 02.03.01 MaremaTnka u KOMIBIOTEPHBIE HAYKH.

[Iporpammy cocrabmita ,
bapcyxosa B.10., kann. {u3.-mat. Hayk, q01eHT %

Pabouas nporpamma JUCHUILTMHBI «MaremMaTtuueckue MoJeId B GUOJIOTHH W Me-
AMLHE» YTBEPXKJICHa Ha 3aceqaHuu kadeapsl GpyHKIHOHAIBLHOIO aHajau3a U aj-
reOper poTokos Ne 9 ot «13» ampens 2022 T.

3aBenyromas kadezapoit (pazpaborurka) Bapcykosa B.IO. ?7

YTBepK/ieHa Ha 3acelaHuy y4eOHO-METOMIECKON KOMUCCHH (DaKyIIbTeTa MaTe-
MaTUKHU ¥ KOMITBIOTEPHBIX HayKk 5 Mas 2022 r, mpoTokon Ne 5.

Ipencenarens YMK daxynsrera Hmansko C.I1. ﬂ%

PerniensenTsl;

Hy6eipe H.O., nouent xadeapst npuknagnoin matematukn Ky6I'TY, kaumuaar
(pu3nKo-MaTeMaTHYECKUX HAyK, JOLEHT

3acsako O. B., nouent xadeapsl MHGOPMALMOHHBIX M 00pA30BATEIBHBIX TEX-
Hoyoruit Ky6I'Y, kanamiat rnearoruueckux Hayk, JOLEHT



1 I_Ie.]'ll/l 1 3aJa491 U3YUYCHHUS TUCITUITIMHBI

1.1 lean aucuMnIMHbI

]_[CJ'IBI-O KypcCa «MareMaTHYeCcKHe MOACIHN B OuoJI0oruu u MCOULIMHE) ABJIACTCA ITOAIO-
TOBKa CTYACHTOB B obactu HUCCICO0OBAaHUs CIOXKHBIX OHOJIOTHYECKUX CUCTEM U mponeccoB pas-
HOI'0 YpOBHs OpraHu3allii Ha OCHOBE METOJO0B MaT€MaTHYCCKOI'O MOACIHMPOBAHUA, O3HAKOM-
JICHUC CTYACHTOB C OCHOBHBIMU MCTOAAMHU HUCCIICAOBAHUA MATCMATUYCCKUX MOﬂeHefI, OIIMChIBa-
€MBIX Pa3HOCTHBIMU, ,Z[I/I(l)(i)epeHHI/IaHBHBIMI/I W UHTCIrpaJIbHBIMH YPAaBHCHUSAMU.

1.2 3apaun JUCHUIIMHBI

— U3YYHTh CIIOCOOBI MaTEeMAaTHYECKOU (pOpMaTU3aliK TUITOBBIX OUOJIOTHYECKUX CUCTEM;

— PaccMOTPETh PA3IMYHBIX U HaW0O0JIEe YaCTO UCIOJIb3YeMbIe MPUEMbI MOJEIUPOBAHUS
CJIOKHBIX OMOJIOTMYECKHX CHCTEM M METObI aHAJIN3a MOJCICH;

— 00CyAUTh NPUMEHEHHUE PA3JIMYHBIX BBIYUCIUTEIBHBIX CXEM pacyeTa MOJIENeH;

— O3HAKOMHUTHCSI ¢ KJIIACCHUYECKHUMHU MOJICTISIMUA B OHMOJIOTHH M MPOJEMOHCTPUPOBAThH 3HA-
YEHHUE MATEMaTUYECKOT0 U KOMITBIOTEPHOTO MOJCIUPOBAHUS ISl TOHUMAHUS MPUPOIBI OHOJIO-
TUYECKHUX CUCTEM U (DYHKIIMOHUPOBAHUS OMOJIOTUYECKUX CUCTEM.

1.3 MecTo AucuunjinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

JucuummmHa «MaTeMaTH9eCKHe MOJICITH B OMOJIOTHU ¥ MEIUIIMHE» OTHOCHUTCS K YacTH,
dopMHpyeMoii y4acTHUKaAMH 00pa30BaTeIbHBIX OTHOIICHUH, SIBJISETCS (aKyIbTATUBHOM TUCIIH-
wiMHOW. B cooTBeTcTBHM ¢ paboynM y4eOHBIM IJIAHOM TUCIMIIMHA M3Y4aeTcs Ha 3 Kypce To
ouHOU (opme 0OyueHus. Bua mpoMexyTOYHOM aTTecTaluu: 3a4erT.

JUIs  yCHEIIHOTO OCBOCHUS TUCIHIUIMHBI OOYYArOMIMICS JTOJDKEH BIIAJIETh 3HAHUSIMH,
YMEHUSIMU M HABBIKAMH IO MPOrpamMMe JUCHUIUIMH «MaTeMaTudeckuil aHaiu3y, «Areopay,
«Aunddepennmansapie ypaBHEHUN», «DYHKINOHATBHBIN aHAIN3Y.

1.4 TpeGoBaHuUsI K YPOBHIO OCBOCHHS 1M CUMILIMHBI

N3ydyenne naHHOW ydeOHOW MUCHUIUTHMHBI HANpaBlieHO Ha (OpMHpOBaHHWE y O0ydaro-
HIMXCS CIETYIOMNUX KOMIETSHIINN:

PesynbraThl 00yUYeHUS 10 JUCIUIUINHE
(3Haem, ymeem, enadeem (HABbIKU U/UU ONbIM OEsIMENbHO-
cmu))

KOZ[ 1 HAMMCHOBAHUEC I/IH,ZlI/IKaTOpEI’l< JOCTHUIKCHUA
KOMIICTCHIIMH

OIIK-4 CriocobeH HaxoAuTh, aHATU3UPOBaTh, PEATU30BHIBATH IPOTPAMMHO M HCIOJIB30BaTh Ha Mpak-
THUKE MaTeMaTHYECKHE AJITOPUTMBI, B TOM YHUCIIE C IPUMEHEHHEM COBPEMEHHBIX BHIYHUCIUTENHLHBIX CH-
cTeM

NOIIK-4.2. IlpumeHseT coBpeMEeHHbIE METO- | 3HaTh OCOOCHHOCTH OOBEKTOB MOJEIUPOBAHUS U Me-
Ibl pa3pabOTKH H peaM3allid alTOPUTMOB | TOJUKHU MCCIIECAOBAHHS MOJIETIeH

MaTeMaTUYEeCKUX Mojeneil Ha 0a3e A3bIKOB | YMETh BBISBISITH OOIIHE 3aKOHOMEPHOCTH HCCIICIye-
BBICOKOI'O YPOBHSI M IIAKETOB IPHUKIAAHBIX | MBIX OOBEKTOB, BBIOMPATh METOMBI HCCIICIOBAHMS Ma-
MIpOrpaMM MOJIEIMPOBAHUS TEMaTU4eCKUX MOJENEH, CTPOUTh M UCCIEe0BaTh Ma-
TeMaTHYECKHEe MOJIENU

Bnagerp HaBhIKAMM TpPUMEHEHHUS MaTeMaTHYECKOTOo
amnmapara K UccieyeMbIM MOJIENISIM, HaBbIKaMU HEOO-
XOJIMMBIX TEXHUYECKUX MpeoOpa3oBaHMil; HaBBIKAMHU
MIPUMEHEHUS TTOJTYICHHBIX 3HAaHUI

Pe3ynbrarel 00ydeHus no JUCHUILIMHE JOCTUTAIOTCS B paMKaX OCYILECTBICHUS BCEX BU-
JIOB KOHTAKTHOM M CaMOCTOSITEIbHOM pabOThl 00YYaIOLINXCS B COOTBETCTBUU C YTBEPKIECHHBIM
y4eOHBIM IJIaHOM.

WHanuKaTopsl JOCTHKEHUS] KOMIETEHIUH CYMTal0TCs CPOPMUPOBAHHBIMU IPH JTIOCTHKE-
HUU COOTBETCTBYIOLIUX UM PE3yJIbTAaTOB O0YUECHHUS.



2. CTpyKTypa U coepKaHue TUCHUILINHBI

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OO011ast TpyA0E€MKOCTb JUCIUILIHHBI COCTABIsIET 2 3a4. e/.(72 vaca), MX pacrpeeicHue

10 BuaamM pa60T npeaAcCTaBJICHO B Ta6J'II/II_Ie

Bun yuebHoit paboThI Bcero Cemectp
JacoB (dgacer)
6
KonTakTHasi padoTa, B TOM 4HciIe:
AyauTOpHBIE 3aHATHS (BCEro): 34 34
3aHATHsI JCKIIMOHHOTO THIA 16 16
JlaGopaTopHsbie 3aHATHS
3aHsTHS CEMUHAPCKOTO TUTA (CEMUHAPHI, TPAKTHYECKUE 18 18
3aHATHS)
NHasi koHTaKTHasA padoTa:
Kontpons camocrositensroii padotsl (KCP)
ITpomexyTtounas arrectauus (VMIKP) 0,2 0,2
CamocTrosiTeibHasi padoTa, B TOM YHCJIE: 37,8 37,8
IIpopabomxa yuebrnozo (meopemuuecko2o) mamepuania 16 16
Buinonnenue unousudyanvuvix 3a0anutl (n0020mosKka cooo- 14 14
wjenull, npezenmayuii)
IlonroToBKa K TEKyIeMy KOHTPOITIO 7,8 7,8
Konrtpoasb:
IToAroToBKa K 3K3aMEHy - -
O0was Tpy10eMKOCTh yac. 72 72
B TOM YHCJIe KOHTAKTHAasA 34.2 34,2
paborta
3a4. el 2 2

2.2 Conep:xanue TMCUUINIMHBI
Pacnpenencnue Bu0B yueOHOM pabOThI U MX TPYTOEMKOCTH IO Pa3/ieiaM JUCIUTUINHBIL.
Paznenbl MUCIUTUTMHBL, U3y4aeMbIe B IECTOM CEMECTPE

KomangectBo yacos
Bnea-
No HanmenoBanue paszaennos AynuropHas yau-
B Bcero paboTta ropHast
paboTta
JI 113 JIP | CPC
1 2 3 4 5 6 7
1. MaTtemaTHueCKUE MOJICIU THHAMUKHN TOMYJIAIUN 38 | 10 - 10 18
2. MaTtemMaTHYeCKUE MO UMMYHOJIOTHH 338| 6 - 8 19,8
HUTOI'O no pasoenam oucyuniurvl 71,8 | 16 18 37,8
Konrpoiss camocrositensHo# pabotsl (KCP)
IIpomesxyrounas arrectauus (UKP) 0,2
[ToAroTOBKa K TEKYIIEMY KOHTPOJIIO
OO1mas Tpy10eMKOCTb 0 AUCIUTUINHE 72

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3anstus / cemunapsl, JIP — mabopaTopHsbie 3aHs-
tusi, CPC — camocrositensHas paboTa CTyZeHTa



2.3 Coaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3aHATHA JIEKIMOHHOTO THIIA

Ne
HaumeHoBaHue ®opMa TeKylIero
n/ Conep:xaHue pasjaesa
I pasnena KOHTPOJIA
1 2 3 4
1 Maremarnueckue Beenenue. MaremaTuieckue Mojeu OHo-
MOJIeJIN TUHAMUKU | JIOTUYECKUX nonysiuuil. Moaens Mainbty-
MOIYJISIUNA ca. Mopens @epxronbcra-Ilepia. Moaens
BoabsTeppa (Moenb XUITHUK-)KEPTBA). YcrHblii onpoc,
Knaccugukarus THIIOB B3aMMOICHCTBHIMA pedepat
Konkypennus. XumHuk-xeptsa. 0600-
HICHHBIE MOJIEJIH B3aUMOJICHCTBUSI BUIOB.
Monens Kosmoroposna.
2 Marematuueckue | MateMaTudecKue MOJIEIW B TEOPUHU DIIUJIE-
MOJIETIH B MEU- Muii. MIMMyHOOrnueckue OCHOBBI PabOThI
IIUHE. uMMyHHOU cuctembl. [locTpoenne 6a3oBoit
MaTeMaTHYecKol Mozenu HHGPEKIHOHHOTO
3a00jIeBaHUs,  ONMCBHLIBAEMOM  CHCTEMOIl
muddepeHIMaTbHBIX YPaBHEHHUH ¢ 3ama3/ibl-
BaroluM aprymenrom (mozaens .M. Map-
yyka). [locTpoenne maTtemaruyeckoil Moje-
I TYMOPAIbHOrO MMMYHHOTO OTBETa, OIlN- Vet ompoc,
ChIBaeMOM CUCTEMOH UHTETPO-
middepeHraIbHbIX ypaBHeHui. Hccieno-
BaHHWE TOCTPOCHHOM MaTeMaTH4eCKOH MO-
JeI TYMOPaJIbHOTO HWMMYHHOTO OTBETA!
CyILIECTBOBaHUE, E€AMHCTBEHHOCTh U HEOT-
pHUIIATEIBLHOCTh PEIICHUs; CTallMOHApHbBIC
pElIeHUs; YCTOMUMBOCTh COCTOSIHUSL 3/10PO-
BOTO OpraHM3Ma M YCTOMYHMBOCTH XPOHHUYE-
CKOr0 Ipoliecca ¢ MaJIbIM MOPaXEHUEM Op-
rasa.
2.3.2 3aHATHSA CEMUHAPCKOr0 THNA HE NMPEIyCMOTPEHBI
2.3.3 JIaGopaTopHble 3aHATHA.
Ne
HaumeHoBaHue ®opMa TeKylIero
n/ Conep:xaHue pa3uesa
I pasaeJna KOHTPOJIA
1 2 3 4
1 Marematnueckue | MatemaTHueckue MOJAEIN OUOIOTUYECKUX
MOJICNIA TUHAMUKHU | TOMyJsiuid.  Marematudeckue  MOJIEINH,
MONYJISALUN ONUCHIBAEMBIE JIMHEWHBIMU Pa3HOCTHBIMHU

YpPaBHEHUSMH MEPBOTO U BTOPOrO MOPSIKA,
CHCTEMaMHU Pa3HOCTHBIX YPaBHEHUU NEPBO-
ro nopsiaka. MaremaTu4eckue MOJEIu, OIU-
ChIBaeMble  OJAHUM Ju(PepeHInATHHBIM
ypaBHEHUEM NEpPBOro mopsiaka. MaremaTu-
YeCKHEe MOJENIM, OIIMCHIBaeMble CHCTEMaMH
JIBYX aBTOHOMHBIX Ju(depeHanIbHbIX
ypaBHeHui. MccienoBanue yCTOMYMBOCTH

IIpoBepka goMarrHero
3a/1aHus,
YCTHBIN OIIPOC




Ne

HaumeHoBaHue ®opMa TeKylIero
n/ Conep:xaHue pa3uesa
I pa3nena KOHTPOJIA
CTallMOHAPHBIX COCTOSAHUN HEJIMHEHMHBIX CHU-
cTeM BTOporo mopsiaka. MccnenoBanue mo-
nenu BoabTeppa (MoIenu XUITHUK-KEPTBA).
2 Marematuueckue | MaTeMaTudecKue MOJIEIM B TEOPUHU SIIUJIE-

MOACIN B MCAUITUHEC

Muid (Monenu boitnu, mMojaenu snuaeMui
nepenocunkamu). [loctpoenune 6a3oBoii ma-
TEMaTUYEeCKONH MOJeu WH(EKIIMOHHOTO 3a-
o6oneBanust (Mmomenmu [.M. Mapuyka). Uc-
CII€JOBaHME  MOJEIU:  CYLIECTBOBAHHUE,
€IMHCTBEHHOCTh M HEOTPHUIATENLHOCTh pe-
[ICHUSI; CTAllMOHAPHBIC PEIICHUS; yCTONYH-
BOCTb COCTOSIHUSI 3JI0pOBOTO OpraHu3Ma u
YCTOMYUBOCTh XPOHUYECKOTO TMpoIecca C
MaJIbIM TOpaKEHHUEM OpraHa.

Has pabora

2.3.4 IlpumepHasi TeMAaTHKa KYPCOBBIX padoT (MPOEKTOB) KypcOoBble PabOTHI HE
MPETYCMOTPEHBI.
2.4 llepeyeHb y4eOHO-METOAMYECKOr0 o0eceYeHusl AJIsl CAMOCTOATEIbHONH padoThl
00y4YaKOIIUXCS M0 TUCIHILINHE

[TepeueHs yu4eOHO-METOAMYECKOTO 00SCTICUCHUS JTUCITUTUIAHBI

cTanus (3a4eT, SK3aMeH)

No Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEIHLHON pabOThI

1 2 3

1 |IpopaboTka yueOHOro |MeTonudeckue yKasaHHs 110 BBIIOJTHEHHIO CAMOCTOSITEIIBHON paboThl 00y4a-
(TEOPETHYECKOro) MaTe- |'OLIXCA. YTBepkaensl Ha 3acenannd CoBera (axkynbTeTa MaTeMaTHKH U
pHana komnboTepHEIX Hayk ®I'BOY BO «KyoI'Y». [Ipotokon Ne 5 ot 05 mas 2022

T.

2 |BpimogHeHME TOMANTHAX |METOIMYECKHE YKa3aHus 110 BBINOJHEHHUIO JIa00PaTOpPHBIX paboT. Y TBepke-
3a/[aHNH (pelleHne 3a- |l Ha saceniannn Cosera (aKyibpTeTa MaTeMaTHKd M KOMIBIOTEPHBIX HayK
naw) ®I'BOY BO «KyoI'Y». ITporokon Ne 5 ot 05 mas 2022 r.

3 HOHTOTOBK@. K TCKylIEMY Meroaunueckue YKa3aHus 10 BBIITOJIHCHUIO CaMOCTOSITEIbHOMN pa60TI>I 06yqa-
KOHTPOITIO (KOHTPOJIbHAsE |O1HXCA. YrBepxkaensl Ha 3acenanuu CoBera (akyinbTeTa MaTeMaTHKH U

kommbioTepHbIX Hayk PI'BOY BO «Ky0I'Y». IIpotokon Ne 5 ot 05 mas 2022
pabota u 11p.) -

4 |TIpoMexxyTouHas arTe- |(Meroauueckue yKasaHHs MO BBIIONHCHHIO CAMOCTOSTENLHON paboTE! 00y4a-

Iomuxcs. YTBepkAeHsl Ha 3acenannu CoBera (akynbTeTa MaTeMaTHKH U
komnbioTepHEIX Hayk PI'BOY BO «KyoI'Y». [Ipotokon Ne 5 ot 05 mast 2022
T.

VY4eOHO-MeToIMYeCKUe MaTepualbl Uil CaMOCTOSTEIbHONH pabOoThl OOydaromMXCs M3
YKClia MHBAJIK/IOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (OB3) npenocraBistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JIia U1 ¢ HapyIIEeHUSIMU 3PEHUS:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEILHOTO amnmapaTra:

— B TIe4aTHOM opme,

[IpoBepka goManIHero
3a/1aHMs], KOHTPOJIb-




— B hopMe IEKTPOHHOTO IOKYMEHTA,

JlaHHBIH MepedyeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YAIOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B xoze n3ydeHus TUCHUIIIMHBI MMPEIYCMOTPEHO MCIOIB30BaHUE CISAYIONIMX 00pa3oBa-
TENBHBIX TEXHOJIOTUMN: JICKIIUH, TPAKTUICCKHE 3aHATHUS, TPOOIEeMHOE 00ydeHHEe, CaMOCTOSTENb-
Has paboTa CTy/ICHTOB.

KoMneTeHTHOCTHBIN MOJAX0/] B paMKax IMPEnojaBaHusl TUCHUILIMHBI PEaIu3yeTcsl B HC-
MOJIb30BaHWU MHTEPAKTUBHBIX TEXHOJOTUN U aKTHBHBIX METOI0B (ITPOCKTHBIX METOUK, pazdopa
KOHKPETHBIX CUTYyallUil) B COYETAHUU C BHEAYIUTOPHOM pabOTOM.

HNudopManinoHHbIe TEXHOJIOTHH, IPUMEHSIEMbIC TIPH U3yYE€HUU AUCITUTUIMHBI: UCIIOIb30-
BaHHE WH(OPMAIMOHHBIX PECYpPCOB, MOCTYIMHBIX B MH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu MHTEpHET.

AnanTuBHBIE 00pa30BaTEIBHBIC TEXHOJIIOTUN, IPUMEHSIEMBbIC IPU U3YYCHUU TUCITUTLIAHBI
— JUIS JIUL C OTPAaHMYEHHBIMU BO3MOXKHOCTSMHU 3JI0POBbS NMPEAYCMOTpPEHA OpraHuU3alus KOH-
CYJIbTAILIMK C UCTIOIB30BAHUEM DJICKTPOHHOM MOYTHI.

4. OueHoYHbIE CPEICTBA VISl TEKYIEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM

aTTrecTaluu

4.1 ®oHJ OMIEHOYHBIX CPEACTB JUIS MPOBEIeHNsT TEKYIIel aTTecTauu

OrneHoYHBIC CpEJCTBA MPEAHA3HAYCHBI JUIsI KOHTPOJSI M OIICHKH OOpa30BaTENIBHBIX J0-
CTIDKEHHH OOYYaroIIMXCs, OCBOMBIIUX IMPOrpaMMy y4eOHOW MUCIHMILIMHBI «MaTemMaTuyecKkue
MOJIENIN B OMOJIOTHH Y MEIUIINHEY.

O1cHOYHBIC CPEJCTBA BKJIFOUACT KOHTPOJIbHBIC MATEPHAIIbl Ui MPOBEICHHS TEKYIIEero
KOHTPOJIs B popMe IPOBEPKa TOMAIIIHUX 3aJaHHA, YCTHEIN onpoc, pedepar u mpoMeKyTOYHOi
aTTecTanuu B (JopMe BOIPOCOB U 3a/IaHUI K 3a4eTy.

CTpYKTYypa OlIeHOYHBIX CPEICTB J1JIsl TEKYIIei U MPOMEKYTOUYHOM aTTeCTAlNU

Kox n HanmenoBaHue HanmeHoBaHuE O1IEHOUHOTO CpEJCTBA

Ne Pesysprarel 00y4eHus

n/n HHARKATOpa (B cooTBeTcTBHU C 1. 1.4) Texymuii KOHTPOJIb TpomexyTouKas
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
NOIIK-4.2. Ilpumensier | 3HATH ocobennoctu | Pedepar, onpoc Bompocsl k 3aue-
COBPEMEHHBIE METOJ/IBI | OOBEKTOB MOJIEIUPOBA- Ty 1-17
pa3paboTKN U peanu3a- | HUS U METOJTUKHU HCCIe-
MM aITOPUTMOB MaTe- | JOBaHUSA MOeJeH
MaTHUYECKUX MOJIENEeN | YMeTh BERIIBIATL 00- | PacueTtHoe 3ananue Bompocsr k 3aue-
Ha 0ase SA3BIKOB BBICO- | M€  3aKOHOMEPHOCTH Ty 1-17
KOI'O YPOBHS M IIAKETOB | HCCIENyeMBIX  OOBEK-
MPUKIAAHBIX [IPOTPAMM | TOB, BBIOMpATh METOJBI
MOJEIIUPOBAHUS WCCTIECAOBAHMS MaTeMa-

TUYECKUX MOZEIIEH,
1 CTPOUTh M HCCIICIOBATh

MAaTEeMAaTHYCCKHUE MOJC-
JIn

Baagern HaBBIKAMH
MIPUMEHEHUST MaTeMaTH-
YECKOro ammapara K Hc-
CIeAyeMbIM  MOJEISM,
HaBBIKAMH  HEOOXO.IH-
MBIX TEXHHUYECKHUX IIpe-
o0Opa3oBaHMii; HaBBIKA-
MU NOpPUMEHEHUS TOJy-
YeHHBIX 3HAHUU

Pacuertnoe 3aJaHuec

Bomnpocs! k 3aue-
Ty 1-17




TunoBbie KOHTPOJIbHBIE 32JaHUSI MJIH HHbIE MaTepHAJIbl, HeOOXOAMMBIE VI OLCHKH 3HA-
HHMH, yMEeHUI, HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YIOIIUX 3Tanbl GopMu-
POBaHUsI KOMIIETEHIUI B Mpolecce 0CBOeHHUsI 00pa30BaTeIbHON MPOrpPaMMbIl

Ilpumepnbolii nepeuens 60npocoe u 3a0anuil

Bonpocsl ycTHOro onpoca

1. Kakas Mogenp oTpa)aeT 3aBUCUMBIN OT INIOTHOCTU POCT YUCICHHOCTH MOy ?

2. MaremMaTn4ecKuii CMBICI KPUTEPHS YCTOMUYUBOCTH CHCTEMBI 110 JIAyHOBY:

3. JInHamuueckas cucTema- 3TO: a) MareMaThyeckas MOJelb, IIOCTPOEHHas IO olpeje-
JICHHBIM TIIpaBWiIaM; 0) cucTeMa, KOTOopasi MOXKET JIBUTATHCS; B) CUCTEMA, B KOTOPOH, B OTIMYHUE
OT KMHEMaTH4YECKOH, YUUTHIBAIOTCS CUJIbI; T) COBOKYITHOCTh OOBEKTOB, KOTOPBIE BUIOM3MEHSTCSA
C TEUEHUEM BPEMEHU

KoHTpoJibHBIE BONIPOCHI /ISl TEKYIIEro KOHTPOJIA
Maiite onpenenenue moaenu. Kak aHanorust uCosab3yeTcs B MOAEIUPOBaHUN?

KaxoBa no3HaBaresibHas poyib MOJENEH?

Kakwue tunsl MogienupoBanus cymecTByoT? Yem oHu pasinyarorcs?

Yo Takoe MOEIbHBIN IKCIIEPUMEHT?

Kax cooTHOCATCS KOMIIBIOTEPHBIN 3KCIEPUMEHT U UMUTALMOHHOE MOJEIMPOBaHNE?

B yem 3akiogaroTcs 0cOOEHHOCTH MOJIEIMPOBAHUS B OnOI0THU?

Kakue HampaBieHuss MaTeMaTHKU HMCIOJIb3YIOTCS JJIsl MOJEIHUPOBaHMS Ouojioruye-

CKHX cucrem?

8. B uem mposiBisieTcss 0COOEHHOCTh OMOJIOTMYECKOrO MPHIIOKEHHUSI METOJIOB JHCKPET-
HOM Y HETPEPHIBHOM MaTeMaTUKU?

9. Yro Takoe nauHamuueckas cuctema’? Buapl MareMaTHYecKOro ONMWCAHHS JHHAMUYE-
CKHX CHCTEM

10. Yem oTnm4aroTCs JMHAMUYECKHAE CUCTEMBI C TUCKPETHBIM BPEMEHEM M HETIPEPHIBHBIM
BpeMeHeM?

11. Yro takoe ctpykrypa? llpuBenure npumepsl CTpyKTypooOpa3oBaHMsl B Ouosioruye-
CKHX CHCTEMaX.

12. Kakue mHPOpPMALMOHHBIE TEXHOJOTUU MPUMEHSIOTCS ISl MOJECIMPOBAHUS B OMOJIO-
rumn?

13. KavyecTBeHHbBIE OTIHYUS pemeHnid Moaenn DepxioiabpcTta B HEMPEPHIBHOW M TUCKPET-
HOM (opme

14. . Yro Takoe ycTOWYMBOE U HEYCTOMYMUBOE paBHOBECHE?

15. Yro Takoe TOUKH OM(YypKALMU CUCTEMBbI?

16. KakxoBbl OCHOBHBIEC TTOHATHUS (PEPMEHTATUBHON KUHETUKH?

17. Kax ¢popmynupyetcs npocteiias moziens Bonbreppa-Jlotknu?

18. . Uro Takoe MO/Ieh «XUIIHUK— )KEPTBa»?

19. TlpuBeaute npumepsl aBTOKOIEOaHUH B OMOJIOTHYECKUX CUCTEMAX.

20. Yto Takoe nmpeaeabHbIN IUKI?

21. KakoBblI yCI0BUS CYIIECTBOBaHHUS NpeAenbHOro ukia B Cucreme?

22. Tlepeuncnute HETOCTATKH KiacCHUeckod mozenu JIotku — BombTepa mis onmucaHus
B3aMMOJEHCTBHS XUITHUK — KEPTBA.

23. YKaXHTe MyTH TIOCTPOCHUS 00Jiee pEaTMCTHICCKUX MOJIeNIeH B3aUMOICHCTBHS

NoakownE

Tembl 11 HanUcaHus pedepara

1. Bkiag oTeuecTBEHHBIX U 3apYOEIKHBIX YUCHBIX B CTAHOBJICHHE U Pa3BUTHE MaTeMaTHye-
CKOM OHMOJIOTHH.

2. MonenupoBaHUe KaK METOJ] UCCIEAOBAHUS OMOIOTHYECKUX CUCTEM.

3. OCHOBHBIE 3TaNbl MOACIUPOBAHUS

4. ABTOKOJIE0ATENBbHBIE MMPOIIECCHl B OMOIOTUYECKUX CHCTEMax

3. KoHcTpynpoBanue MOJIENH «XUIITHUK-KEPTBAY», UMEIOICH MpeAeTbHbBIN ITAKIT.

5. CriocoOw1 006001IIeHUS ¥ YITPOIIICHHS] MOJETIEH.



6. MeTozpl IPOBEPKU MOJIETTH

Pexomenaanuu mo noAroToBke pedepara

3anava pedepara — 3aKpenuTh 3HAHUS, OJy4YEHHBIE IPU U3YUYEHUU TEOPETUUECKOTO Kyp-
ca, ¥ TMOJIYYUTh HABBIKK CAMOCTOSITEILHOTO M3YYCHHSI UCTOYHUKOB JUTEpaTyphl. Pedepar BbI-
MOJTHSIETCS TIO TIPEJIOKEHHBIM B pabodeil mporpaMme Temam, oobeMoM 20 - 25 cTpaHHUI] KOM-
NBIOTEPHOT0 HabOpa, mpeacTaBiseMbix Ha Oymare dopmara A4. Pedepar mpencraBisercs Ha
JJIEKTPOHHOM M OyMa)KHOM HOCHUTEJE WU JIOJDKEH COJIEPKaTh CIEYIOIINE pa3Jielbl: TUTYIbHBIN
JIHCT, CO/IEp)KaHue, BBEJACHNE, OCHOBHAS YacTb, 3aKII0UEHHUE, CIIHCOK MCIIOJIb30BAaHHOM JTUTEpa-
Typsl. [Ipu nmoaroroBke pedepara cTyAeHTHI UCIONIB3YIOT YUeOHYIO M CIIEHHUATIbHYIO JTUTEpaTy-
Py, XKypHaJIbHBIE CTaThH, cripaBouHUKH. [Ipu 3ammre pedepara HEOOXOAUMO MOKA3aTh 3HAHUE
JUTEepaTyphl M0 U3ydaeMoil mpobiieMe, akTyadbHOCTb, YKa3aTh OCHOBHBIE Pa3/eiibl HaydHOTO
pedepara ¥ CyIIHOCTh M3JIAaraeMbIX IMOJIOKCHUMU, CIIeNaTh BHIBOJ, C 00O3HAYCHUEM IMpaKTHYe-
CKOHM M HAay4YyHOW 3HAYMMOCTHU T€MbI HccienoBaHuss. CBOEBPEMEHHOE U KaYeCTBEHHOE BBITOJIHE-
HUe pedepaTa BO3MOKHO JUIIH MPU TUIAHOMEPHON CaMOCTOATEIHHONU paboTe U MOCEIICHUN KOH-
CyNbTaIlNil, paclucaHue KOTOPBIX COTJIACOBBIBAETCS CO CTylIeHTaMH. M31mokeHHOe MOHMMaHHe
pedepaTa Kak HEITOCTHOTO aBTOPCKOTO TEKCTa OMPENEISIET KPUTEPUH €ro OLIEHKH: HOBH3HA TEK-
cTa; 000CHOBAaHHOCThH BBHIOOpPA MCTOYHUKA; CTENEHb PACKPBITHUS CYIIHOCTH BOIIPOCA; COOJIOjIEe-
HUS TpeOOBaHMIA K 0()OPMIICHHIO.

IIpumep pacuyeTHOrO 3a1aHNUS

3aganue 1 [Monp3ysace MathCAD, noctpoiite rpaduku pemieHus U (ha3oBbie MOPTPEThI TUHA-
MHYECKON CHCTEMBI, MOJCIMPYIOIIEH B3aUMOICHCTBUE MOMYIISALNN TPU 3aJaHHBIX 3HAYCHUSIX
napameTpoB a,b,c,d. Mccnenyiite moBeaeHNe PELICHNUS, U3MEHSISI TapaMETPhI.

X'(t) = (a—by)x
y'(t) = (—c+dx)y

X'(t) = (a—by)x —ax? 5
3aI[aHI/Ie 2. I/ICCJ'ICI[OBaTI) IHOBE€ACHUEC CUCTEMbI ,» MOIACIINPYIOIICHU

’ 2
y'(t) =(-c+dx)y—ay
B3alMOJICUCTBHE Honyﬂﬂunﬁ. BLITOTHUTE BEIYHUCIIEHUS IS 3aJaHHBIX nmapamMeTpoB a,b,c,d u
paSJ'II/I‘lHBIX .

3adeTHO-IK3aMeHAIHOHHbIE MaTepPUAaJbI 1JIsl IPOMEKYTOUHOMH aTTecTALMU
ITepeyenb BOpocoB, BBIHOCHMBIX HA 3a4eT.

JluckpeTHoe MoJeIpoBaHUE OMOJOTHYECKUX CUCTEM: PA3HOCTHBIE MOJIEINIH.

JlickpeTHOE MOIETMPOBaHNE ONOIOTHYECKUX CUCTEM: MaTPUUHBIE MOJIEIH.

3. . KauectBeHnHoe nccienoBanue cucteM AByX nu(depeHInalbHbIX YpaBHEHU: MeTo da-
30BBIX MOPTPETOB, 0COOAsE TOUKA, BEKTOPHOE I10JI€ HAIIPABIECHUH TPAEKTOPUHU CUCTEMBI.

4. KauecTBeHHOE HUCCeJOBaHUE CUCTEM JIBYX AU((PepeHINaTbHBIX YPAaBHEHHI: METOI U30-
KJIUH. ['aBHbIe M30KIMHBL. OnpeeneHne yria nepeceueHus: KOOpIuHaTHBIX oceil (a3o-
BBIMH TPACKTOPHUSIMHU.

5. YCTONHYMBOCTH CTAIMOHAPHOTO COCTOSIHUS CHCTEM JIBYX AU(depeHnaabHbIX YpaBHEHUH.
XapaKkTepruCTUUECKOE YPABHEHUE, €T0 BBIBOI.

6. Buasl ycTOMYMBOCTH CTallMOHAPHOTO COCTOSIHUS B 3aBUCHUMOCTH OT KOpPHEW XapakTepH-

CTUYECKOTO YPaBHEHUSI.

budypkanmonnas quarpamma.

HccnenoBanme Moaeny TMHEUHBIX XUMUUECKUX PEAKIIUH.

9. Mogenu B3auMoelcTBUs ABYX BUI0B Bosbrepa. OCHOBHBIE MOJIOXKEHMS, JeXKallue B
OCHOBe Mojienei. OOmuii BUJI CUCTEMBI YpaBHEHHIA.

10. Mogenp «XMITHUK-)KEPTBa», €€ BUJ U KayeCTBEHHOE uccienoBanue. Henocratku Moaenu

11. UmMMyHODIOTHYECKHE OCHOBBI pabOoThl MMMYHHOU cuctemsl. [locTpoenue 6a3oBoil mate-
MaTH4eCKOW MoJienu nH(EeKITMOoHHOTOo 3a00aeBanus (Mmoaens I'.. Mapuyka).

™
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12. TlocTpoeHne MaTeMaTHYECKOH MOJIENIM TYMOPAIbHOIO HMMYHHOT'O OTBETa, OMHCHIBAEMO
CUCTEMOU MHTETPO-TU(PPEPEHITHATHHBIX YPABHCHHH.

13. UccnenoBanne MaTeMaTHUECKOW MOJEIN TYMOPaJIbHOIO KIMMYHHOTO oTBeTa. CyIecTBo-
BaHUE U CIMHCTBEHHOCTb PELIEHUS 3a]]a4H, ONACHIBAIOIIEH MaTEMaTHUYECKYIO MOJECIIb.

14. ViccnenoBanue mMareMaTH4e€CKOW MOJIeTH T'yMOPaJIbHOTO UMMYHHOTO oTBeTa. Heorpuua-
TEJIBHOCTD PELICHUS 3a1a4H, OIIMCBIBAIOIIEH MAaTEMATHYECKYIO MOJIENb.

15. UccnenoBanue MareMaTH4eCKOM MOJIEIM T'YMOPaJIbHOIO MMMYHHOro otBera. Craiuo-
HapHBIE PELICHHUS.

16. MccnenoBanne MaTeMaTHYECKOW MOJENHM TyMOPaJbHOIO UMMYHHOTO OTBETa. YCTONHYH-
BOCTb COCTOSIHHSA 310POBOI'0 OPraHU3Ma.

17. UccnenoBanne mMareMaTH4ecKOM MOJAEIM T'yMOPaJIbHOIO MMMYHHOI'O OTBETa. Y CTONYH-
BOCTb XPOHUYECKOTO ITPOLIECCa C MAIIBIM ITOPAKEHUEM OPraHa.

IIpumep pacyeTrHoro 3agaHus

3aganue 1 [Mone3ysice MathCAD, noctpoiite rpaduku pemienns u (pa3oBbie MOPTPETHI TUHA-
MHYECKOI CHCTEMBI, MOJICTMPYIOIIEH B3aMMOICHCTBIE MOMYJISIIUI MPH 3aJaHHBIX 3HAYCHHSIX
napametpos a,b,c,d. Mccrnenyiite nmoBeaeHue pelicHus, U3MEHSS TapaMeTphI.

X'(t) = (a—by)x
y'(t) =(-c+dx)y
X'(t) = (a—by)x—ax?

3ananue 2. MccnenoBarh MoBeIeHHE CUCTEMBI , MOJIETIUPYIOILEH
'(t) = (-c+dxX)y —ay?
y{)y= y-ay
B3aMMO/ICUCTBUE MOMYJISAHIA. BBITOIHUTD BRIYUCICHUS U1l 331aHHBIX apaMeTpoB a,b,c,d u
PAa3JINYHBIX A.

Kpumepuu oyenusanua no npomexcymounoi ammecmayuu

3adeTr BBICTABISACTCS IO pe3yibTaTaM pabOTHI CTyAEHTAa B TedeHHe cemecTpa. OTMeTka
«3aYTEHO» BBICTABIISIETCS CTYAEHTaM, KOTOPBIE PEryJIIpHO MOCEINANH 3aHATHUS, BHIIOIHIN He-
o0xoauMble 3aaHus B cpok. OTMETKa «HE 3a4TE€HO» BBICTABIISETCS CTyIEHTaM, KOTOpbIE Mpo-
nyctiiin 6osnee 60 % 3aHATHUN, HE MPEAOCTaBUIM pedepar, He MOTYT OTBETHTb Ha BOMIPOCHI K
3auery.

OneHouHble cpeAcTBa A MHBAJIMOB U JIMIL C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310PO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIMAaM M JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSMHU 3710pO-
Bbs [IPEIOCTABIIAETCS JOTIOJHUTEIBHOE BPEMSI ISl IIOATOTOBKM OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIEYPHl OLIEHUBAHUS PE3YJIbTATOB O0YyUEHUs] MHBAJIMJOB U JIUII C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 310POBbsI NIPEAYCMATPUBAETCSA MCIIOJIb30BAaHUE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBS3H C UX UHIUBUIAYaTbHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U MHBAJIMJOB MpOLEAypa OLEHUBAHUS PE3yJbTaTOB OOYYEHHs MO TUCIUIUIMHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

[Ipouenypa oneHuBaHusl pe3yabTaToOB OOYyYEHHs WHBAJIUAOB U JIMIl C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/I0POBbsI IO AMCLMILINHE (MOJYJIO) MpeaycCMaTpUBaeT MpPeloCTaBI€HUE WH-
¢dopmanuu B popmax, aanTUPOBAHHBIX K OTPAHUYECHUSM UX 3/10pPOBbS M BOCIPUATUS HHPOpPMa-
IUH:

Jnist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
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I[HH JIAI ¢ HAPYUICHUAMU OIMOPHO-ABUTATCIIBHOIO arlmapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeYCHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOLITIXCS.

5. IlepeyeHb OCHOBHOI U JOMOJHUTEIbHONH Y4e0OHOM JTUTEPATYPbI, HEOOX0AMMOII /1
OCBOEHUS IMCHUILIMHBI (MOIYJIs1)
5.1 YueOHasi iuTeparypa:

1. Pomanroxa, A.A. MareMaTnyecKre MOJIEITH B UMMYHOJIOTUH U STTUEMUOJIOTHU HHDEK-
IMOHHBIX 3a0oneBanmii / A.A. Pomanroxa. - Mocksa : M3garensctBo BMHOM. JlaGopaTtopus
sHanui, 2011. - 293 c. - ISBN 978-5-94774-900-7 ; To e [DnekTponnsiii pecypc]. URL:
http://biblioclub.ru/index.php?page=book&id=468724

2. FOnoBuy, B.1. MaTtemaTtnueckue MOJEIU €CTECTBEHHbBIX HayK [DIEKTPOHHBIN pecypc] :
yueb. mocodue — OnekrpoH. naH. — Cankr-IlerepOypr: Jlanp, 2011. — 336 ¢. — Pexum no-
cryma: https://e.lanbook.com/book/689.

3. Topnau, b.A. MaTtematuueckoe moaenupoBanue. [loctpoeHue mMojeneit u 4rciieHHas
peanuzanus [DneKTpoHHBIN pecype] : yuel. mocodue / b.A. I'opnau, B.I'. [1laxoB. — DnekTpoH.
maH. —  Cankr-Ilerepoypr : Jlams, 2016. — 292 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/74673 .

HNHTepHeT-pecypehbl, B TOM YHCJIE COBpeMeHHbIe NMpodeccnoHaATbHbIE 0a3bl JaHHBIX
U UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. BBC «FOPAWT» https://urait.ru/

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

3. DBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

IIpogdeccnonanbubie 6a3bl JAHHBIX:

1. Web of Science (WoS) http://webofscience.com/

2. Scopus http://www.scopus.com/

3. ScienceDirect www.sciencedirect.com

4. Hayunas snektponHas oudmauorexa (HOB) http://wwwe.elibrary.ru/

5. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HayYHBIX )KypHaJIOB Ha Poccuiickoit
maropme HaydHbIX xypHanoB HOMKOH http://archive.neicon.ru

6. HaumonanpHas 35ekTpoHHas OuOIMoTeKa (HOCTYN K DJIEKTPOHHOM OMOIMOTEKE IHC-
cepramuii Poccuiickoit rocynapctsennoit oubnmorexu (PI'B) https://rusneb.ru/

7. DnextponHas koyuekius Oxchopackoro Poccutickoro ®onna

https://ebookcentral.proquest.com/lib/kubanstate/home.action

8. Springer Journals https://link.springer.com/

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

10. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

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

12. zbMath https://zbmath.org/

13. Springer eBooks: _https://link.springer.com/

Pecypcbl cBOOOAHOTO 1OCTYMA:

1. AmepuKaHCKas maTeHTHas 0a3a JaHHbBIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAJCKUX auccepTaiuii http://www.nlc-bnc.ca/thesescanada/

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

11


http://biblioclub.ru/index.php?page=book&id=468724
https://e.lanbook.com/book/689
https://e.lanbook.com/book/74673
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/

4. MMUHHUCTEpPCTBO HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. Hudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

6. Enmnas koyutekuus nnpoBbIX 00pa3oBaTelibHBIX pecypcos http://school-
collection.edu.ru/ .

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(OPMAIMOHHBIE pecypchl

KyoI'Y:

1. Cpena MoayinbpHOTO AuHaAMu4eckoro ooydenus http://moodle.kubsu.ru

2. ba3za y4eOHbIX IJIaHOB, yU€OHO-METOINYECKUX KOMIUIEKCOB, ITyOIMKalui U KoHpe-
pennwmii http://mschool.kubsu.ru/

6. Meroauyeckue yKa3aHusl /Jisi OOY4YAIOIIUXCSl MO OCBOEHHIO JIWCHHUILIMHBI
(Mmomyuis)

CamocrosTenbHas paboTa CTyAEHTa MPEeCcienyeT CAEAYIOLUEe LHEIU: COBEPIIEHCTBOBA-
HUE HABBIKOB CaMOOOPa30BaTEeNbHON pabOThl KaK OCHOBHOTO IyTH® IMOBBIIICHUSI YPOBHS 00pa-

30BaHUA; YIIIyOJIEHUE U paclIMpeHUe 3HAaHUM 110 IpeaMeTy.®
TemaTnueckoe MIaHuPOBaHUE CAMOCTOSTEIILHOW PabOTHI CTYJCHTOB

Pa3nen Tema Conep:xaHue BONPOCOB TeMbI Bun pa6otsl
1 Marematuueckue | MaremaTtuueckue MOJEIU, onuckiBae- | [Touck HeoOXoguMoi
MOJIETIM IMHAMUKH | MbI€ JIMHEWHBIMH Pa3HOCTHBIMU YpaB- | HHPOpPMAIIH (cm.
MOM YIS HEHUSIMHU TIEPBOTO U BTOPOTO MOPSIIKA, | CIUCOK JIMTEPATYPHI).
CUCTEMaMH PAa3HOCTHBIX YypaBHEHHUI | Pemenue 3anay.

nepBoro nopsuaka. MccinegoBanue Mo-

nen BombTeppa (Momenu XUIHHUK-

JKepTBa). MaremaTudeckue MO B

Teopun odnuaemMuit (Moxenu boiinwy,

MOJICJIN STMUJEMHUN C IEPEHOCUYUKAMM).
2 Matematuueckue | IMMyHOnOrmdeckre OocHOBBI paboTel | [lonck HeoOXxommmoi
MOJIETIM B UMMY- | MUMMYHHOH cucteMsl. [loctpoenue 6a- | unpopmanuu. Hzyde-
HOJIOTHH. 30BOM MAaTEMAaTHYECKOW MOJIENIM WH- | HUE JICKIIMOHHOIO Ma-
(dex1noHHOTro 3a00JI€BaHNUS. tepuana. Koncnektu-

pOBaHME.

B ocBoeHuu MUCHUIUIMHBI WHBAIUAAMU U JHUIIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT HHJWBHJyalbHas yueOHas pabora (KOHCYNbTAlUU) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

I/IH)II/IBI/II[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY ABJIAIOTCA BaXHBIM q)aKTOpOM,
CHOC06CTByIOHII/IM WHAUBUAYaJTIU3allun O6y‘~IeHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXKAYy MnOpernoaaBaTcjiceM U O6y‘-IaIOHII/IMC${ HHBAJIMAOM HWJIXA JIMOOM C OI'paHUYCHHBIMU

BO3MOJXHOCTAMHU 3J0POBbA.

7. MaTepuajbHO-TeXHUYECKOe ofecreyeHue Mo JMCUUNIuHe (MOY 110)
ITo BceM BHuAaM y4eOHOH NEATENTPHOCTH B paMKaxX MUCIHMIDIMHBI HCIOJIB3YIOTCS ayTUTOPHUU, KAOWHETH U
naboparopun, OCHaIICHHbIE HEOOXOAMMBIM CTICIIMAIN3UPOBAHHBIM U JJAOOPATOPHBIM 000PYI0BAaHUEM.

HanmeHoBaHMe CrieIIUaIBLHBIX 110~
MEIICHUH

OCHAaIIEHHOCTD CITEHANILHBIX 110~
MEIEeHU N

IlepedeHb TMLIEH3MOHHOTO NIPO-
TPaMMHOTO O0eCTIeUeHUs

Y4eOHbIe ayAUTOPUHN JIJISl TIPOBEIe-
HUS 3aHATUN JEKIIMOHHOTO TUIIA

Mebens: yueOHast MeOeb
TexXHHUUECKUE CPEICTBA O0yUCHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
ISt OM3Heca
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https://www.minobrnauki.gov.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

Y4eOHbIC ayTUTOPUU TS TIPOBEIC-
HUSl 3aHATUH CEMHHApPCKOTO THIIA,
TPYIIIOBBIX W WHAWBUAYAIbHBIX
KOHCYNBTAIlMi, TEKyIIero KOH-
TPOJNSA W TPOMEKYTOYHOH arrecTa-
005041

Mebenb: yaeOHas MeOeib
TexHIYeCKHE CPEACTBa OOyUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
ISt OM3HEca

YueGHble ayUTOPUH VIS IIPOBEe-
HUS 1a00paTOPHBIX padoT.

Mebenn: yaeOHas MmeOeb
TexHM4Yeckue cpeacTBa 00ydeHHs:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
U1 OM3Heca

VYueOHble ayIUTOpUH JUIS BBINOJ-
HEHUS KYpCOBBIX padoT

MeoOenb: yueOHas meOeIb
TexHUYECKUE CPEACTBA O0YUCHUSL:
9KpaH, IPOEKTOP, KOMIBIOTED

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint = Security
U1 OM3Heca

MATLAB Wavelet Toolbox
WolframResearch Mathematica
MapleSoft Maple 18

PTC Mathcad

Jnst caMoCTOATENBHOM paboThl 00yJaroUIUXCs MPEyCMOTPEHBI IIOMEIIEHHS, YKOMIUIEKTOBAHHBIE CIICIHa-
JM3UPOBAaHHON MeOeIbI0, OCHAILICHHBIE KOMITBIOTEPHON TEXHUKOM ¢ BO3MOXKHOCTBIO MOAKIIIOUYEHHS K ceTH «HTep-
HeT» U 00ecreYeHHeM JIOCTYIA B 3JICKTPOHHYI0 HH()OPMAIIMOHHO-00pa30BaTeIbHYIO CPely YHHBEPCUTETA.

HaumMmeHoBaHue noMemeHun 1
CaMOCTOATENbHOM PaboThl 00y4a-

OcHaIIeHHOCTh IOMEIEeHUH 115
CaMOCTOATENBHOM paboThl 00yya-

IIepedeHb NULIEH3MOHHOTO NIPO-
IPaMMHOTO OOecTieueHus

FOIIMXCS FOIIMXCS
[MomemneHne i caMOCTOATENbHOM | Mebesb: yueOHas MeOeb Microsoft Windows 8, 10
paboThI 0Oyvaromuxcs (untanpHbiil | Kommiekr — cnermanusupoannort | Microsoft Office Professional
3an HayuHoli Oubianorexu) MebeIH: KOMIIBIOTEPHbIE CTOJIBI Plus

OGopynosanne:  KOMIbIOTEPHAA | K asnersky  Endpoint  Security

TEXHHKA C TOJAKIIYCHHEM K HH-

IS OM3HEca
(hopMarmoHHO-

KOMMYHHKaMOHHOH cetn «HTep-
HET» W JIOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
obpazoBaTeNbHyI0 cpeay oOpa3oBa-
TENbHOU OpraHu3aIHH, BeO-

KaMepbl, KOMMYHHKAIIHOHHOE 000-
pylnoBaHue, obecredyuBaroiiee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COCIMHEHHE W OECIPOBOIHOE CO-
eauneHne 1o TexHoaorun Wi-Fi)

TTomerienue st caMOCTOSTEILHOM
pabotsl oOyuarommxcs (aya.314)

Mebenb: yaeOHas MeOeib
KoMmmexkr  cnenuanu3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHUKA C MNOJKIIOUEHHEM K HH-
hopmanmoHHo-
KOMMYHMKalMOHHOHN cetn «HTEp-
HET» W JOCTYIOM B 3JIEKTPOHHYIO

MHPOPMALMOHHO-
obpazoBaTelbHYI0 cpeay o0pa3oBa-
TEIBLHOMN OpraHu3aIuH, BeO-

Kamepbl, KOMMYHHKAIIHOHHOE 000-
pynoBaHue, obecreyuBaroniee J0-
CTYIl K CETH MHTEpHET (IPOBOJHOE
COCIIMHEHNE M OECIPOBOIHOE CO-
enunenue no texuosnoruu Wi-Fi)

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint = Security
U1 OM3Heca

MATLAB Wavelet Toolbox
WolframResearch Mathematica
MapleSoft Maple 18

PTC Mathcad
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Penensus

Ha pabovyro MPorpaMMy IUCHUILIMHBI « MaTeMaTH4eCKiue MOIeIH B OHONIOTHH 1
MEeIHMIHHEe» M0 HanpasieHuro oArotoBku 02.03.01 «MaremaTtuka u
KOMIIBIOTCPHBIC HAYKH», MOJrOTOBJIEHHYIO Ha Kadeape HYHKIHOHATEHOTO
aHayu3a u anredper Kyol'y.

[ensro mucnumuinabl «MaTeMaTHyeckye MOie I B GHOIOTHH U MeULIHEeY
ABJIACTCS  TIOArOTOBKA CTYAEHTOB B  OOJACTH  MCCIIEJOBAHUS  CJIOXKHBIX
OMONOrUYeCKUX CHCTEM U IIPOLECCOB PasHOTO YPOBHs OPraHM3AlMH HAa OCHOBE
METOJI0B MaTeMaTHYE€CKOI0 MOJICTUPOBAHUS.

IlporpamMma nucHumuiMHel «MaTeMaTHuecKHe MOIENH B OHOJOTHH U
MEIUIHHE» OTBCYACT COBPEMEHHBIM TPeOOBaHHAM K OOYYEHHIO W OTpakaeT
COBPEMEHHBIE TEH/ICHIMH B OOY4YeHWH W BOCHUTAHHHM JMYHOCTH. [Iporpamma
c(hOpMHpPOBaHA MOCIENOBATENBHO, JIOTHUECKH BEPHO, YTO IO3BOJISIET 00ECIIEYUTH
BBICOKHH YPOBEHb YCBOCHHSI 3HAHHH U YMEHWUi, HEOOXOMMMBIX IS o0yueHus
CTYZICHTOB BBICIIHMX y4eOHBIX 3aBeAEHHUI 0 HaNpaBIeHHIO moarotoBku 02.03.01
«MaremaTHKa 1 KOMIIBIOTEpPHEIE HAYKH.

PaGoyast mporpamma JaeT wUenocTHOe mpeicTaBlIeHHE O IHCIUILIHHE.
CrpykTypa M coiepkaHue Kypca B3aMMHO JOMOJHSIOT apyr gpyra. Takke B
IporpaMMe IPHUBEIEHBl NPUMEPBl 3a/JaHUil JUIT IPOMEXYTOYHOH aTTecTaluy,
[IEPEICHb  BONPOCOB  BBIHOCHMMBIX Ha  3ayeT, I[e€peYeHb OCHOBHOH W
JIOTIOJIHUTENTBHOM  JIATEPATYpPBl,  DOCTYMHOW  OOYYaIOIIHMCS. Coneprxanue
IPOTrpaMMbl HAaNpPaBICHO HAa JIOCTUIKEHHE pe3ylbTaToB, ompexeisembix OIOC.
ConepxaHue OTpakaeT —IOCIEIOBATEIBHOCTE GopmupoBaHKs HEO6XOTUMBIX
KOMIIETEHLIUH.

B nemnom, paboyas nporpamma no puciuminge «MaTeMaTHUecKue MOIENH B
Ouonoruy u MexmuimHe» coorsercTByeT ®I'OC BO u oTBewaer COBPEMEHHBIM
TpeGOBAHKAM K KadeCTBEHHOMY 00pa3oBaTelbHOMY Ipoleccy. JlaHHas paboyas
nporpaMMa  MOJXKET OBITh  HCIIOJB30BaHA I OOECIIeYeHUs OCHOBHOIM
00pa3oBaTeNbHOM IporpaMmbl 10  HampaBleHHI0 moArotoBkd  02.03.01
«MaremaTuka 1 KOMIBIOTEPHEIE HAYKH».

Penenszenr

KaHI1IaT [elarorTH4ecKuX Hayk,

JOLEHT Kadeapsl HHPOPMAIIMOHHBIX

00pa3zoBaTesbHbIX TeXHOIorui Kyol'y 3acsanko O.B.



Peuensus
Ha pabo4yio NporpaMMy IHMCLHUILIMHBI «MaTeMaTHYecKue MOIENTH B
Ouosoruu U MeauUHe» 118 Hanpasienus 02.03.01 MaremaTuka u

KOMITBIOTEpHBIE HaykH (OakaiaBpHar)

CocraBuTenb IporpaMMBL: HOLEHT Kadeapsl (yHKLHOHATILHOTO aHaINU3a U
anreOpel, KaHmuaart ¢us.- mat, Hayk Oiinac W.JI.

Pabouas mporpamMma BKJIFOYAeT paszelbl: Ledd U 3a1aul U3y4eHHs AUCLHU-
MJIMHBL; MECTO QUCLMIUIMHBI B CTPYKTYpe 0Opa3oBaTeNbHOM MpOrpaMMsl; Tpebo-
BaHHUs K YPOBHIO OCBOCHHS AUCLMIUIMHBL; OOLIYyI0 TPYJOEMKOCTh M COAEp)KaHHe
JAUCLMIUINHEL, 00pa3oBaTe/IbHbIE TEXHOJIOIHH; (HOPMBI MPOMEKYTOUHOH aTTecTa-
LIM}; TepevYeHb NPAaKTHYECKUX HAaBBIKOB; Y4eOHO-METONUYECKOe U MaTepHallbHO-
TEXHHYECKOe O0ecreyeHne TUCUUILTHHEL. [T0NHOCTBIO COOTBETCTBYET TpeGOBaHHU-
am ®I'OC BO no crennansrocty 02.03.01 MartemaTrka 1 KOMIBIOTEPHBIE HAayKH
(bakanaspuar). OCHOBHEIE pa3Jelibl MPOrpamMMbl HAILIH CBOE OTPaKEHHE B Iie-
pe4YHe NpeACTaBICHHBIX B pabouell mporpamme HeOOXOAMMBIX 3HAHUU M KOMITe-
TeHILUH. Pacripenenenne BpeMeHt, OTBOAMMOrO Ha H3yYEHHUE Pa3IMIHEIX Pa3/IelIoB
Kypca, BKIIOYas CaMOCTOSTENIbHYIO paboTy, COOTBETCTBYET WX TPYJIOEMKOCTH.
[IpuBen€HHbIe B MporpaMMe BOIMPOCHI K 3a4eTy MO3BOJISIIOT ONPENETUT YPOBEHb
3HAHWI U YMEHUH CTYJI€HTOB.

B nenom, pabouast nmporpamma AUCUHILIHHB «MaTeMaTHUecKHe MOJETH B
Ouonornn ¥ MeauuuHe» s creunansHoctd 02.03.01 MaremaTHka ¥ KOMITbIO-

TCPHBIC HayKH OTBE€YA€T COBPEMECHHBIM Tpe6OBaHI/IHM K 06pa3OBaTean0My IIpo-

L1eCCY U MOXKET OBITh UCIIOJIb30BaHa IS npenonasa}mﬂ B (DFBSY BO «Ky6I'V».

SXbes /,\\

Peniensenr,
KaHAUJAT Gu3.-Mat. HayK, TOIEHT,
NOUeHT Kadeaps! npukiagHoid maremMatuku Kyol'TY

i Ka 4;b'z:af-
/ﬂé zee_= 4 B. Peyrekast
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