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Pabouas nporpamma JAUCUHITIIHHBI -MaremaTudyeckue MOJICJIU B OHOJIOTMU U Me-

MIMHE COCTaBJIeHa B COOTBETCTBHH C (pe/iepallbHbIM roCy 1apCTBEHHAIM obpaszo-
BaTENbHBIM CTaHAapToM Beiciiero obpasosanus (OGI'OC BO) mo HarnpabieH#mio
noaroroBku 02.03.01 MaTtemaTuka ¥ KOMIIbIOTEPHbBIC HAYKH.

[lporpammy coctaBuia 7
Bapcykosa B.1O., kana. (u3.-mMaT. HayK, T1OUEHT 9 9

/

PaGouas nporpamMa AUCLMILUIMHEL «MaremMaTHiecKue MO B OUOJIOTUU U Me-
IMIMHE» yTBEpKeHa Ha 3acedaHnu Kadeapbl (YHKIMOHAJILHOrO aHajlu3a U a-
re6pbl mpoTokos Ne 9 ot «13» anpenst 2021 r.

3aBexytouas kadeapoii (pazpaborunka) bapcykosa B.1O. /9/7}/

VTBepkeHa Ha 3acefaHnn y4eGHO-MEeTOAMYEeCKOH KOMUCCHH dbakynpTeTa mare-
MaTHKK ¥ KOMITbloTepHbIX Hayk 12 mas 2021 r, mpoTOKON No 3.

[peacenarens YMK ¢axynprera lmansko C.IL /'17;/ |

PelieH3eHThI:

Yy6eipp H.O., noueHt kapeaps npukianHoii marematuku KyOI'TY, kanauaat
(pU3UKO-MaTeMaTHYECKUX HAYK, JOLUECHT

Jacsiiko O. B., nouent kadeapsl MHGOPMALMOHHBIX U 00pa30BATE/IbHBIX TeX-
gonoruit Kyol'Y, kanuuaar mefarornyeckux Hayk, AOUCHT



1 tenn u 3ana4n H3yvyeHus: QUCHUILINHBI

1.1 lleap AMCHUILIHHBI

HCJ’ILIO Kypca «MaremaTuuecKkue MOJEIH B OHOJIOTHH H MCOAULIMHE) ABJIACTCA IIOAIO-
TOBKa CTYJACHTOB B o0actu HUCCICO0OBAaHUA CIIOXKHBIX OHOJIOTHUYECKUX CHCTEM U mponeccoB pas-
HOI'0 ypOBHs OpraHu3alliid Ha OCHOBE MCTOAOB MaTEMaTHYC€CKOI'O MOACIUPOBAHUA; O3HAKOM-
JICHUC CTYACHTOB C OCHOBHBIMU MCTOJAMH HUCCJIICAOBAHUSA MATCMATUUICCKUX MOIIGJIGI\/JI, OIIMChIBaA-
€MbIX Pa3HOCTHBIMHU, ,I[I/I(b(i)epeHI_[I/IaJ'IBHBIMI/I H UHTCIpAaJIbHBIMU YPABHCHUSIMU.

1.2 3agaun AMCHUILIMHBI

— U3YYHUTh CIIOCOOBI MATEMATHIECKON (pOpMaTTU3aIi THIIOBBIX OMOJIOTUYECKUX CUCTEM;

— paccMOTPETh Pa3IUYHBIX U HauOOJIIee YacTO MCIOJIb3YEMbIC MPUEMBI MOJCIUPOBAHUS
CJIOJKHBIX OMOJIOTHYECKHX CUCTEM M METObI aHAJIN3a MOJIEIIEN;

— 00CYIUTh IPUMEHEHHUE PA3TNYHBIX BHIYMCIUTENBHBIX CXEM pacueTa MoJIelei;

— O3HAKOMHUTHCS C KJIIACCHUYECKUMHU MOJIEIISIMA B OMOJIOTHH M MPOJAEMOHCTPUPOBATH 3HA-
YeHHE MATEMAaTHYECKOTO M KOMITBIOTEPHOTO MOJAEITUPOBAHUS AJIi TOHUMaHUs IPUPOJIBI OHOTI0-
TUYECKUX CUCTEM U QYHKIIMOHUPOBAHUS OMOJIOTUUECKUX CUCTEM.

1.3 MecTo qucuuIuIinHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

HucuuruinHa « MaTteMaTHuecKkue MOAEIH B OMOJIOTHH U MEAULIMHE» OTHOCUTCS K YacTH,
dbopMupyeMoil yuacTHUKaMU 00pa30BaTebHbIX OTHOLICHUM, sIBiIsIeTCA (aKyJIbTaTUBHOW IHCIU-
IIIMHOW. B cooTBeTcTBUM € pabo4YuM y4eOHBIM IJIAHOM JTUCLMILIMHA M3y4aeTcs Ha 3 Kypce IO
ouHOM popme 0OyueHus. Bux mpoMexyToOuHOM aTTecTaliu: 3a4eT.

JUis yCIeIIHOrO OCBOEHUS AMCLUIUIMHBI OOYYaroIIMHCS JOJDKEH BIAJAETh 3HAHHUSIMH,
YMEHHUSIMH M HaBBIKAMM I10 IporpamMme AMCHUIUIMH «MaTemMaTHuecKuil aHanusy», «Anredpay,
«Indpdepennmanbubie ypaBHeHUs», « DYHKINOHAIBHBIN aHAIN3Y.

1.4 TpeGoBaHusl K YPOBHIO OCBOCHMS AUCHMIIIUHBI

W3ydenue nanHOW y4eOHOM IMCHMIUIMHBI HAlpaBlieHO Ha (popMupoBaHHE Yy 00ydaro-
IIUXCS CIETYIOMMNX KOMIETECHIINN:

Pe3ynbTarsl 00y4YeHH s 10 AUCHUIIINHE
(3naem, ymeem, giadeem (HAGLIKU U/UU ONbIM OeSIMETbHO-
cmu))

KOI[ 1 HAMMCHOBAHUC I/IH)II/IKaTOpa* JOCTUKCHUA
KOMIICTCHIIH

OIIK-4 CriocobeH HaXxoIuTh, aHAIU3UPOBATh, PEATU30BEIBATE MIPOIPAMMHO W HCIOJIB30BaTh Ha Mpak-
THKE MaTeMaTHYECKHE aJTOPUTMBI, B TOM YHCIIE C IPUMEHCHUEM COBPEMEHHBIX BBIYUCIHTEILHBIX CH-
cTeM

HOIIK-4.2. [IpumeHsieT coBpeMEHHBIE METO- | 3HaTh OCOOCHHOCTH OOBEKTOB MOJCIUPOBAHHS M Me-
bl pa3paldOTKU M peau3aliyd aJrOpUTMOB | TOJMKH MCCIEIOBAHUS MOAEIeH

MaTeMaTHYECKUX MOJeNel Ha 0ase sA3bIKOB | YMETh BBISBJISATH OOIIME 3aKOHOMEPHOCTH HCCIEye-
BLICOKOI'O YPOBHS W IIaKETOB IPHUKJIAJHBIX | MBIX OOBEKTOB, BRIOMPATh METOMABI HCCIEIOBAHMS Ma-
IpOrpamMM MOAEITUPOBAHUS TEMaTHYECKUX MOJIeNIel, CTPOUTh M UCCIEA0BaTh Ma-
TEMaTHYECKUE MOJENIN

Bnaners HaBbIKaMM NPUMEHEHHS MaTeMaTH4eCKOTo
ammapara K UCCIIeyeMbIM MOJIENIsIM, HaBBIKaMu HE00-
XOJUMBIX TEXHHUYECKHX MpPeoOpa3oBaHMi; HABBIKAMH
IPUMEHEHUsI T0JYyYCHHBIX 3HAHUM

Pe3ynbraTsl 00y4eHus MO AUCHMILIMHE JOCTUTAIOTCS B paMKaX OCYIIECTBJICHHS BCEX BH-
JIOB KOHTAKTHOW M CaMOCTOSTENIbHOW pabOThl 00YYaIOIIUXCs B COOTBETCTBUU C YTBEPKACHHBIM
y4eOHBIM IJIAHOM.

WNHaukaTopsl JOCTHKEHUS KOMIIETCHIIUN CUUTAIOTCS C(HOPMHUPOBAHHBIMU TPU JOCTHKE-
HUU COOTBETCTBYIOLUX UM PE3YJIbTAaTOB O0YUECHHUS.

2. CTpyKTypa U cofep:KaHMe JUCHUILTHHBI

2.1 Pacnipeaesienre TPy10éMKOCTH AUCUMILIMHBI IO BUaM padoT



OO1as TpyA0eMKOCTb AUCIMIUIMHBI COCTABIISIET 2 3a4. e/.(72 daca), uX pacupeeieHue

1o BUJaM palboT MpeCTaBIeHO B TaOIUIIE

Bup yuebHoit paboThI Bcero Cemectp
JacoB (dachn)
6
KontakTHas padoTa, B TOM YucJIe:
AyauTOpHbBIE 3aHATHS (BCEr0): 34 34
3aHgaTH JIEKIIMOHHOTI'O TUIIA 16 16
JlaGopaTopHbIe 3aHATHS
3aHATHS CEMHHAPCKOTO TUTA (CEMUHAPHI, TPAKTUIECKHE 18 18
3aHATHUSA)
HNnas koHTaKTHas padora:
KonTpons camocrostensHo# padotsl (KCP)
[Ipomexyrounas arrectanus (VIKP) 0,2 0,2
CamocTosiTeJibHAsi paboTa, B TOM YHCJIE: 37,8 37,8
Ilpopabomxa yuebHozo (meopemuueckozo) mamepuana 16 16
Buvinonnenue unousudyanbrolx 3a0anuii (n0020mosKka cooo- 14 14
wenull, npezenmayuii)
IToaroToBka K TeKyIeMy KOHTPOITIO 7,8 7,8
KoHTtpoJb:
IToaroToBka K 3K3aMeHy - -
O0mast Tpy10eMKOCTh Jac. 72 72
B TOM YHCJIe KOHTAKTHasI 34,2 34,2
padora
3a4. efl 2 2

2.2 CTpyKTypa IMCHUIIHHBI:
Pacrnipenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUIUINHBL.
Paznensl qucuMIMHbL, U3y4aeMble B IECTOM CEMECTpE

KoanuecTBo yacos
Baea-
No HaumenoBanue pazzaenos AynutopHas yIu-
B Bcero pabota rOpHast
aboTa
JI I13 JP | CPC
1 2 3 4 5 6 7
1. MaTeMaTH4eCKUe MOJICIN JUHAMMKH ITOIMYJISIHI 38 | 10 - 10 18
2. MaTeMaTH4eCKHe MOICIH UMMYHOJIOTHH 338 6 - 8 19,8
HUTOI'O no paszdenam oucyuniurvl 71,8 | 16 18 37,8
Kontpous camocrositensHol pabotsl (KCP)
ITpomesxytounas arrectaius (MKP) 0,2
TToAroTOBKA K TEKYIIEMY KOHTPOITIO
OO01ast TPYA0EMKOCTb 1O TUCIUILTHHE 72

[Mpumeuanue: JI — nexkuuu, 113 — npaktuyeckue 3anatus / cemuHapsl, JIP — nabopatopHslie 3aHs-
tus, CPC — camocTosTenbHas paboTa CTyJieHTa



2.3 Conep:xaHue pa3ieioB JMCUMILTHHBI:
2.3.1 3auaTusa JeKIMOHHOr0 THIIA

Ne
HaumeHoBaHue ®opMa TeKylIero
n/ Conep:xanue pa3iesia
I pa3jiena KOHTPOJIst
1 2 3 4
1 Maremaruueckue BBenenne. Marematudeckue MoJieu OMo-
MOJIETIU IMHAMUKU | JIOTUYECKUX nonyisinuii. Moaens Manbty-
MOy SN ca. Mopenps @epxronbcra-Ilepia. Moaens
BoabsTeppa (Moaenb XUIIHUK-KEPTBA). VYcrHblii onpoc,
Knaccudukanus TMIoB B3auMoAeHCTBUIM pedepat
Konkypennus. XumHuk-xeptsa. 0600-
HICHHBIE MOJIEIN B3aUMOJICHCTBUS BUIOB.
Monens Kosmoroposa.
2 Marematuueckue | MaTteMaTH4ecKue MOJIENM B TEOPUU DIUJIE-
MOJEJIU B ME/IH- Muii. MIMMyHONOrHueckue OCHOBBI PabOThI
[UHE. UMMyHHOU cuctembl. [locTpoenue 6a3oBoi
MaTEeMaTHYeCKOH MOJeNn HHPEKINOHHOTO
3a00JieBaHMs, OIKUCHLIBAEMOM  CHCTEMOM
muddepeHIMaNbHBIX YPaBHEHHUH ¢ 3ama3/ibl-
BaroluM aprymenrom (mozens I'.M1. Map-
yyka). [locTpoenue MatemaTHueckoi Moje-
JIU TyMOpajJbHOTO MMMYHHOI'O OTBETA, OIH- .
9 N YcrHbIi onpoc,
ChIBaeMOM CUCTEMOM HUHTETPO-
muddepeHMaIbHbIX ypaBHeHU. Hccneno-
BaHUE TOCTPOECHHOM MaTeMaTH4eCKOW MO-
JeI TYMOPaJIbHOTO HWMMYHHOTO OTBETa!
CYILIECTBOBaHHE, €IWHCTBEHHOCTh U HEOT-
pULATETFHOCTh  PEILICHUs; CTallMOHApHbBIE
pEeIIeHNUs; YCTOWYMBOCTh COCTOSTHUSI 37I0PO-
BOTO OpraHM3Ma M YCTOMYMBOCTH XPOHHUYE-
CKOTO Tpoliecca ¢ MajbIM MOPaKeHUEM Op-
rasa.
2.3.2 3aHATHA CEMUHAPCKOIO THIIA HE NMPEAYCMOTPEHBI
2.3.3 JlaGopaTopHbIe 3aHATHSA.
Ne
HaumenoBanmue ®opMa TeKylIero
n/ Conep:xkanue pasaesa
I pasjiena KOHTPOJIs
1 2 3 4
1 MaremaTtuueckne MaTteMaTHUeCKHE MOJEIH OHOJOTMUYECKUX
MOJEJM IUHAMUKY | momyisiuuid.  Marematnueckue  MOJEINH,
MOy JISIIHIA OTIMCBHIBAEMbIC JIMHEWHBIMUA Pa3HOCTHBIMHU

YPaBHEHHUSIMH TIEPBOTO M BTOPOTO TMOPSIIKA,
CUCTEMaMH Pa3HOCTHBIX YPaBHCHHH IEPBO-
ro nopsiika. MaremMaTH4ecKre MOJIENH, OTH-
ChilBaeMble  OgHUM  AuddepeHInaTEHBIM
ypaBHEHHEM IEpPBOTO ToOpsaka. MaTemaTu-
YECKHUEe MOJIENH, OINKCHIBAEMble CHUCTEMaMHU
JIBYX aBTOHOMHBIX JU((depeHIHaTbHbIX
ypaBHeHul. HccienoBanne yCTOMYMBOCTH

[IpoBepka nomarmisero
3aJlaHus,
YCTHBIN OMPOC




HaumenoBanmue ®opMa TeKylIero
n/ Coaep:xanue pasagea
pasaena KOHTPOJIs

CTallMOHAPHBIX COCTOSHUN HEJIMHEMHBIX CHU-
cTeM BTOporo mnopsaka. MccienoBanue Mo-
nenu BoabTeppa (Moe XUITHUK-)KEPTBA).

2 MatemaTtnueckue | MaremaTtudeckue MOJENIU B TEOPUU DIHJIE-
MO B MEIUITMHE | MUK (Mojenu bainu, momenu snujaeMuil ¢
nepeHocunkamu). Iloctpoenue 6a3oBoit Ma-
TEMaTUIEeCKOW MoJien WH(GEKIIMOHHOTO 3a-
O6oneBanms (momenu [.M. Mapuyka). Uc- | IIpoBepka momanrsHero
ClIeIOBaHUE  MOJENHU:  CYIICCTBOBAHME, | 3aJaHUS, KOHTPOJIb-
€MHCTBEHHOCTh U HEOTPULATEIBHOCTh pe- Hasi pabota
HICHUS, CTAllMOHAPHBIC PEIICHUS; yCTOWYH-
BOCTb COCTOSIHUSI 3JIOpOBOTO OpraHu3Ma u
YCTOMYHMBOCTh XPOHUYECKOIO IIporecca ¢
MaJIbIM OpaKEHUEM OpraHa.

2.3.4 IlpuMepHasi TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB) KypCOBbIE pabOTHl HE
PEeTyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHus1 AJIsl CAMOCTOATEIbHOIH padoThl
o0yyarommxcsi Mo JMCUUIIHHE

[Tepeuensb yueOHO-METOUIECKOTO 00ECIICUCHHSI TUCITUTUTHMHBI
Ne Bun CPC 10 BBIIMTOJTHEHUIO CAMOCTOSTEILHON pabOThI

1 2 &

1 [IIpopaboTka yueOHOTO |«Memoouueckue YKa3auus nNo OpeaHu3ayuu CamoCcmosmenbHoll
(TEOpeTHYEeCcKOro) MaTe- [pabomuvl CmMyOeHmosy, ymeepicoeHHvle Kapeopoi GyHkyuo-
puaia HAIbHO20 ananusa u areeopwl , npomokoa Ne 9 om 13.04. 2021 2.

2 |BeImonHeHHE AOMAIIHUX |« Memoouueckue yKazauus no opeaHu3ayuu camocmosmenbHOu
3alaHuil (pEICHHE 3a-  |[pabomvl CMYOeHmo8y, YmeepicoeHHvle Kagheopol @OyHKYUo-
Ja4) HAIbHO20 anaausa u areeopwot , npomokon Ne 9 om 13.04. 2021 2.

3 [[loaroToBka K TeKymemy |« Memoouueckue yKazanusi N0 OPeaHu3ayuu CamoCmosmenibHou
KOHTPOJTIO (KOHTPOJIBHAS |[pabomvl  cmyo0enmosy, ymeepiicoeHHvle Kapeopou GyHkyuo-
paboTa u ap.) HAIbHO20 ananuza u areeopwl , npomokoa Ne 9 om 13.04, 2021 2..
4 |[IpomexxyTouHas atTe- |«Memoouueckue yKa3anus nNoO OPeaHU3Ayuu camoCmosimenbHoll
[pabomsl cmyoeHmosy, ymeepicoeHHbvle Kageopou @dyHKYUo-
HAIbHO20 anaausa u areeopwol , npomoron Ne 9 om 13.04. 2021 2.

cTarus (3a4eT, SK3aMeH)

Y4eOHO-METOIMUECKAE MAaTepHAbl JIJII CAMOCTOSITEIbHON PabOThl OOyYarOIIUXCS U3
YHClia MHBAIHUJIOB U JIUI[ C OTPaHUYSHHBIMU BO3MOKHOCTSIMH 310poBbsi (OB3) npenocrapnsitorcs
B popMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS MH(OOPMAIIH:

JU7ist U1 ¢ HApyIICHUSIMH 3PSHHS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO TIOKYMEHTAa,

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHoi hopme,

— B hopMe PIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-IBUTATEIILHOTO ammapara:

— B mieyaTHoi (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA,



JlaHHBIN NepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Y-
YaIOIUXCS.
3. O0pa3oBaTe/IbHBIC TEXHOJIOTHH

B xone u3yueHus AMCUMIIMHBI IPETYCMOTPEHO HCIOIb30BaHHUE CIEAYIOUIMX 00pa3oBa-
TEJIbHBIX TEXHOJOTHM: JIEKLIUH, TPAKTUUECKUE 3aHATHsI, TPOOJIEMHOE 00yUYeHHE, CaMOCTOSITENb-
Has paboTa CTYyJIEHTOB.

KoMIeTeHTHOCTHBIN MOAXO0JA B paMKax IPENoAaBaHMs AUCLUIUIMHBI PEAIn3yeTcsi B MC-
M10JIb30BaHUU UHTEPAKTUBHBIX TEXHOJIOIMI U aKTHBHBIX METOJI0B (MPOEKTHBIX METOAMK, pazbopa
KOHKPETHBIX CUTYalUil) B COYETaHUH C BHEAYUTOPHONU pabOTOM.

WNudopmanroHHble TEXHOJIOTHH, TPUMEHIEMbIC TIPU M3YUYCHUU TUCIMILIHHBI: UCIOIb30-
BaHUE HMH(OPMALMOHHBIX PECYPCOB, JOCTYMHBIX B MH(MOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON
cetu MHTepHer.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE IPU U3YUEHUU JAUCLUILIUHbBI
— Ui JIML C OTPaHMYEHHBIMU BO3MOXHOCTSIMHU 3JI0pPOBbsl IIPEAYCMOTpPEHA OpraHMU3alMs KOH-
CYJbTALUH C UCIOJIb30BAHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHoYHbIE CPeCTBA AJIf TEKYLIero KOHTPOJIsl YCIIeBAeMOCTH U IPOMEKYTOYHOM
aTTecTalluu

4.1 ®oHj OLIEHOYHBIX CPEACTB VI NPOBeeHUs TeKyllel aTTecTalun

OrneHouHble CpeACTBa MPEIHA3HAYEHBI JJISI KOHTPOJI M OLIEHKU 00pa3oBaTEIbHBIX A0-
CTH)KEHUH 00ydYarolMxcsi, OCBOMBIIUX Mporpammy y4eOHON AucuMILIMHBI «MaTemaTuueckue
MOJIeJId B OMOJIOTHH U MEIULITHEY.

OneHouyHbIE CpPEACTBA BKJIIOYAET KOHTPOJIbHBIE MaTEepHUalbl JIUIsl IPOBEACHUS TEKYIIero
KOHTPOJIs B popMe IIPOBEpKa JOMAIIIHUX 33JaHUH, YCTHBIN onpoc, pedepar u NpomMeKyTOUYHOMI
arrecTanMu B opMe BOIIPOCOB U 3a/laHUN K 3a4eTy.

CTpyKTYypa OlleHOYHBIX CPEJCTB Jisl TeKylleil H MPOMeKYTOYHOM aTTecTAlNU

Konx n HammenoBanme HanmMeHoBaHUE OLIEHOYHOrO CPEACTBA

Ne PesymnbraTe! 00y4ueHus

/I VHARKATOpa (B cooTBercTBUM C 11. 1.4) Texymiwii KOHTPOIH Tpomexyrouras
(B cootBercTBHH C 1. 1.4) aTTecTalys
NOIIK-4.2. ITpumensieT | 3HaTh ocobennoctu | Pedepar, onpoc Bonpocs! k 3aue-
COBPEMEHHBIE METO/BI | OOBEKTOB MOJIEIUPOBa- Ty 1-17
pa3paboTKK W peanu3a- | HUS ¥ METOJUKHU HCCIIe-
LMW aJIrOpUTMOB MaTe- | JIOBaHUS Mojesed
MaTU4YECKUX MoJenel | YMeTh BbIABIATE 00- | Pacduernoe 3amanue Bompocer k 3a4e-
Ha 0as3e S3BIKOB BBICO- | M€  3aKOHOMEPHOCTH Ty 1-17
KOIO YPOBHS M IIAKETOB | UCCIEIYEMbIX  OOBEK-
IPUMKJIaAHBIX IIPOTPaMM | TOB, BBIOMPATh METOIBI
MOJIEJTUPOBAHUS WCCJICIOBAaHUS MaTeMa-

TUYECKUX MOJeIeH,
1 CTPOUTh M HCCIIENOBATh

MATEMAaTHYCCKHUEC MOJC-
JIN

Baaaern HaBLIKaMHU
MIPUMEHEHUs] MaTeMaTH-
YECKOTO armapara K Hc-
CJIElyeMbIM  MOJEIISM,
HaBbIKAMH  HEOOXOdu-
MbIX TEXHHUYECKUX Ipe-
o0pa3oBaHui; HaBbIKa-
MU TPUMCHEHHS TIONy-
YEeHHBIX 3HAHWI

Pacuernoe 3aJaHuc

Bompocs! k 3aue-
Ty 1-17

TunoBble KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MaTepuaJibl, He0OX0AUMbIE JJIfl OLIEeHKHU 3HA-
HHMH, YMEeHUI, HABBIKOB M (WJIN) ONBITA IeATEJIbHOCTH, XaPAKTEePU3YIOIIHUX 3TANbI (POPMHU-
POBaHMs KOMIIETEHIIUI B MpoLecce 0CBOECHNsI 00pPa30BaTeILHOI MPOrpaMMbl




Ilpumepnulit nepeuens 60npocos u 3a0aHul
Bonpocs! ycTHOr0 onpoca
1. Kakas moaenb oTpa)aeT 3aBUCUMBIN OT IJIOTHOCTU POCT YUCIECHHOCTH MOITYJIALNN?

2. MaremMaTU4eCKHi CMBICI KPUTEPHUs YCTOMYUBOCTH CHUCTEMBI 1O JIAMyHOBY:

3. JlnHamuueckasi cucTeMa- 3TO: a) MaTeMaTW4ecKas MOJIeNb, TIOCTPOCHHAsS IO Ompee-
JICHHBIM TIpaBUiIaM; 0) cUCTeMa, KOTOpasi MOXKET JBUTAThCs; B) CUCTEMa, B KOTOPOH, B OTJIIMYHE
OT KUHEMaTHYECKOH, YUUTBIBAIOTCS CUJIBL; ') COBOKYITHOCTh OOBEKTOB, KOTOPBIE BUIOM3MEHATCS
C TEUEHUEM BPEMEHHU

KoHTpoJbHBIE BONIPOCHI A1 TEKYILEro KOHTPOJIsA
[aiite onpenenenne monenu. Kak aHanorus uCosab3yeTcsl B MOAECIUPOBaHNUN?

KaxoBa no3naBarenbHas poiib MoJienei?

Kakue tunsl MogennpoBaHus CylmecTByoT? Uem oHu pasnngarorcs?

UTto Takoe MOACIIbHBINA IKCTICPUMEHT?

Kak cooTHOCATCS KOMIIBIOTEPHBII 3KCIIEPUMEHT U UIMUTALIMOHHOE MOJEJINPOBaHHE?

B dem 3akiouaroTcs 0cOOEHHOCTH MOJICTUPOBAHMS B OroI0oTUn?

Kakue HampaBiieHUs MaTeMaTHKHU HCIOJIB3YIOTCS JUISI MOJIEIMPOBAaHUS OHOJOrHye-

CKUX cuctem?

8. B uem mposiBisieTcs 0COOEHHOCTh OMOJIOIMYECKOIO MPUIIOKEHUS] METOJIOB JUCKPET-
HOU 1 HENpephIBHON MaTeMaTUKU?

9. Yro Takoe auHamuueckas cucrema? Buasl MareMaTHUECKOro ONMMUCAHUs JUHAMUYE-
CKHX CHCTEM

10. Yem omiinyaroTCs JUHAMUYECKHE CUCTEMBI C IUCKPETHBIM BPEMEHEM U HENPEPHIBHBIM
BpeMeHeM?

11. Yro takoe crpykrypa? [lpuBenute mpumMepsl CTpyKTypooOpa3zoBaHUs B OuoOJOrHYe-
CKUX CHCTEMaXx.

12. Kakue mH(pOpMaLMOHHbIE TEXHOJIOIMU MPUMEHSIOTCS JJIi MOJEIMPOBAaHUS B OMOJIO-
ruu?

13. KagyectBeHHble oTanuus pemeHuid Mozaenu depxroiabcTa B HENMPEPHIBHOM M IUCKPET-
HOM (hopme

14. . Yto Takoe yCTOMYNBOE U HEYCTOMYHNBOE paBHOBECHE?

15. Yro Takoe Touku OM]ypKaIUU CHCTEMBbI?

16. KakoBbl OCHOBHBIE TOHATUS (PEPMEHTATUBHOW KUHETUKH?

17. Kak ¢popmynupyercs npocreiimas moaens Boasteppa-Jlotku?

18. . Uro Takoe MozieNb «XUIIHUK— KEPTBa»?

19. TlpuBeaute mpuMepsl aBTOKOJIEOaHHI B OMOJIOTHYECKUX CUCTEMAX.

20. Yto Takoe mpeaeabHbIA [HKI?

21. KakoBbI ycIOBHs CYIIECTBOBaHMSA MpeesbHOTO IuKiIa B Cucreme?

22. Ilepeuncnure HEAOCTATKU Kiaccuuecko mozenu Jlotku — Bonbrepa mis onucanus
B3aMMOJICHCTBUS XUITHUK — KEPTBA.

23. YKaxuTe MyTH MOCTPOEHUs 0oJiee peaTuCTUYECKHX MoJieNiell B3auMOAECHCTBUS

NogakrowhE

Tembl 119 Hanucanus pedepara

1. Bxiam oTeuecTBEHHBIX U 3apYOSKHBIX YUCHBIX B CTAHOBJICHHE U Pa3BUTHE MaTeMaTHUe-
CKOI OHMOJIOTHH.

2. MonenupoBaHUe KaK METO]T UCCIICIOBAHS OMOIOTUYECKUX CUCTEM.

3. OCHOBHBIE 3TaITbl MOJICIUPOBAHUS

4. ABToKoiie0aTeIbHbIC MPOIECCHl B OMOTOTHYECKUX CUCTEMAX

3. KoHcTpynpoBaHHe MOJICITN «XHITHUK-)KEPTBA», UMCIOIIEH MPEICTbHBIN ITUKIL.

5. Cnioco6w1 00001IEHUS U YTIPOIIICHUST MOJIETICH.

6. MeToapI IPOBEPKU MOJICITU

PexomMeHanuu no noaroToBke pegepara



3anaya pedepara — 3aKpenuTh 3HaAHUS, IOJyUYEHHbIE IPU U3YYEHUH TEOPETHUECKOTO Kyp-
ca, U TMOJIYYUTh HABBIKK CAMOCTOSITENIbHOTO M3YYECHHsI UCTOYHHKOB JUTEpaTyphl. Pedepar BbI-
TIOJTHSICTCS TIO MPEJIOKEHHBIM B paboueil mporpamme temam, oobemoM 20 - 25 cTpaHHIl KOM-
NBIOTEPHOrO Habopa, mpeacTaBisieMbix Ha Oymare ¢opmara A4. Pedepar mpenctaBisercs Ha
AJIEKTPOHHOM U OYyMa)KHOM HOCHUTENIE U JTOJKEH COJEPKaTh CIEIYIOIINE pa3Jesbl: TUTYJIbHBIN
JUCT, COJIep:KaHue, BBEACHHE, OCHOBHAS YacTh, 3aKIIOYCHHE, CITUCOK HMCIOIb30BAHHON JIHUTEpa-
Typsbl. [Ipn noaroroBke pedepara cTyA€HTHI UCIOJIB3YIOT YUEOHYIO U CIIEHUANbHYIO JUTEpaTy-
pY, )KypHaJIbHbBIE CTaThH, cripaBouHukU. [Ipu 3ammre pedepara HEOOXOAUMO MOKA3aTh 3HAHUE
JUTEpaTyphl 10 U3y4aeMol mpobiieMe, aKTyallbHOCTb, YKa3aTb OCHOBHbBIE pa3felibl HayYHOI'O
pedepara U CyIIHOCTh HU3JIaraeMbIX IMOJIOKEHUM, ClIeJaTh BBIBOJ, C 0003HAYEHUEM IpaKTHUYe-
CKOHM M HAay4YyHOM 3HAYUMOCTHU TeMbl HcciieoBaHus. CBOEBPEMEHHOE U KaYECTBEHHOE BBINOJIHE-
Hue pedepaTa BO3SMOKHO JTUIIb MPU TUIAHOMEPHOI CaMOCTOSITENTFHOM paboTe M MOCEIIEHUH KOH-
CyJIbTallUil, paclucaHue KOTOPBIX COIJIACOBBIBAETCS CO CTyAeHTaMu. V3/0jkeHHOe NMOHMMAaHUe
pedepara KaKk LEIOCTHOTO aBTOPCKOI'O TEKCTa OIpeeNseT KPUTEPUH ero OLEHKU: HOBU3HA TEK-
cTa; 000CHOBAaHHOCTh BbIOOpA MCTOYHHMKA; CTENEHb PACKPBITHS CYLIHOCTH BOIIpPOCa; cOOJ0jIEe-
HUS TpeOOBaHUI K 0(OPMIICHHIO.

IIpumep pacyeTrHoro 3aganus

3aganue 1 [Moap3yscs MathCAD, noctpoiite rpaduku pemieHus U (pa3oBbie MOPTPETHI TUHA-
MHUYECKOH CUCTEMBbI, MOJICUPYIOLIECH B3aMMOACHCTBHIE MOMYJIALUN IPU 33JaHHBIX 3HAUECHUIX
napameTpoB a,b,c,d. Mccreayiite moBeaeHue pemicHHs, U3MCHSISI TaPaMETPBI.

X'(t) = (a—by)x
y'(t) = (=c+dx)y

X'(t) = (a—by)x—ax’ 5
3anauue 2. lccienoBarh NOBEACHUE CUCTEMBI , MOJICTTUPYIOIIICH

' 2
y'(t)=(-c+dx)y—ay
B3aUMOJICHICTBHE Honyﬂﬂum‘/i. BLITOTHUTE BEIYUCICHUS OIS 3aJaHHEIX mapamMeTpoB a,b,c,d u
paSJ'II/I‘lHBIX .

3a4eTHO-3K3aMeHAllMOHHbIE MATEPHAJIBI /ISl IPOMEKYTOYHOM aTTecTaluu
ITepeyennb BOpocoB, BBIHOCHMBIX HA 3a4e€T.

JlickpeTHOE MOAETMPOBaHNE ONOOTHYECKUX CUCTEM: PA3HOCTHBIE MOJIEIH.

JluckpeTHoe MOJENUpPOBaHUE OMOJIOTUYECKUX CUCTEM: MATPUYHBIE MOJIEIIN.

3. . KagectBeHHOE uccieoBaHle CUCTEM JBYX IUbdepeHIHalbHbIX YpaBHEHUN: MeTo (a-
30BBbIX IOPTPETOB, 0c00ast TOUKA, BEKTOPHOE T0JI€ HANIPABICHUN TPAEKTOPUH CUCTEMBI.

4. KayecTBeHHOE UCCIIEZIOBAaHUE CUCTEM JIBYX JU(PepeHIIMaIbHbIX YPaBHEHUNA: METO U30-
kiuH. [aBHbIe M30KIUHBL. OmpeneneHue yria nepecedeHns KOOpANHATHRIX ocell (a3o-
BBIMH TPAEKTOPUSAMH.

5. YCTOHYMBOCTH CTAIIMOHAPHOTO COCTOSIHUSI CUCTEM JABYX TU(PEpEeHIINATbHBIX YPaBHEHHH.
XapaKkTepUCTUYECKOE YPABHEHUE, €TO BBIBOJ,.

6. Buasl yCcTOHUMBOCTH CTAaIlMOHAPHOTO COCTOSIHUSA B 3aBUCHMOCTH OT KOPHEH XapakTepH-

CTHUYECKOI0 yPaBHEHUS.

budypkannonnas guarpamma.

HccnenoBanue MOAeNN TMHEWHBIX XMMUUYECKUX PEAKIIAM.

9. Mogenu B3auMoJeicTBUS ABYX BHI0B Boibrepa. OCHOBHBIE IMOJOXKEHHS, JEkKaIIUe B
ocHOBe Mojeneil. OOImmiA BUJ CHCTEMBI ypaBHEHUH.

10. Mozenp «XHITHUK-KEPTBaA», €€ BUJ M Ka4eCTBEHHOE UccienoBanne. HemoctaTku Moiemu

11. UMMyHOJIOTHYECKHE OCHOBBI paboThl HMMYHHOM cuctemsl. [locTpoeHue 6a3oBoii mare-
MaTHUYEeCKOU Mo 1eTi HH(EKITMOHHOTO 3a0oaeBanus (Moaens .. Mapuyka).

12. ITocTpoeHne MaTeMaTUYECKON MOJIENIH TYMOPaJIbHOIO HMMYHHOTO OTBETa, OMMCHIBAEMOM
CHCTEMOW UHTErpo-Iu(PepeHINaTbHBIX YPaBHEHUH.

.
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13. MccnenoBanne MaTeMaTHYECKOW MOJIENN TyMOPaJTbHOTO KIMMYHHOTO OTBeTa. CyIecTBo-
BaHUE U €IMHCTBEHHOCTD PEIIECHUS 3aJa4H, ONMMCHIBAIOLIEH MATEMaTUYECKY IO MOJEIIb.

14. ViccnenoBanue mMaTeMaTHYECKON MOJEIN T'yMOpPaIbHOTO UMMYHHOTO OoTBeTa. HeoTpuiia-
TEIBHOCTD PELICHUS 3aa4H, ONMCHIBAIOIIEH MaTEMAaTHUECKYIO MOJIETIb.

15. UccnenoBanue mMareMaTH4ecko MOJAENM TyMOpalbHOIO MMMYHHOro otsera. Crainuo-
HapHBIE PELICHMUS.

16. MccnenoBanre MaTeMaTHYECKOW MOJIEIH TYMOPAJbHOIO MMMYHHOTO OTBETa. YCTONYH-
BOCTb COCTOSIHUSA 310POBOT'0 OPraHU3Ma.

17. UccnenoBanue mMareMaTu4eckol MOJAENU T'yMOPalIbHOIO MMMYHHOI'O OTBETa. YCTOWYM-
BOCTb XPOHHYECKOTO IIPOLIECCA C MAJIBIM [TOPAKEHUEM OpraHa.

IIpumep pacyeTrHoro 3aganus

3aganue 1 [Moap3ysace MathCAD, noctpoiite rpaduku pemieHus U (pa3oBbie MOPTPETHI TUHA-
MHYECKOH CUCTEMBbI, MOJICTUPYIOLIEH B3aMMOACHCTBIE MOMYJISIIUN IPU 3aJJaHHBIX 3HAYEHUSIX
napameTpoB a,b,c,d. Mccreayiite moBeaeHre pemicHHs, U3MCHSISI TaPaMETPBI.

X'(t) = (a—by)x
y'(t) = (c+dx)y

X'(t) = (a—by)x—ax’ 5
3anauue 2. lccienoBaTh HOBEAECHUE CUCTEMBI , MOJICTTUPYIOIICH

' 2
y'(t)=(-c+dx)y—ay
B3aUMOJICHICTBHE Honyﬂﬂum‘/i. BLIITOTHUTE BEIYUCICHUS OIS 3aJaHHEBIX nmapamMeTpoB a,b,c,d u
paBJ'II/I‘lHBIX .

Kpumepuu oyenueanusa no npomexcymounoii ammecmayuu
3adeT BBICTABISECTCS MO pe3yibTaTaM pabOThI CTyAEHTA B TedeHHe cemecTpa. OTMeTKa
«3a4YTCHO» BBICTABJIICTCA CTYACHTAM, KOTOPBIC PEryJIAPHO MOCCIIAIN 3aHATHUSA, BBIIIOJIHAIN HE-
0o0xoauMbIe 3aaHusi B Cpok. OTMETKa «HE 3a4TE€HO» BBICTABIISIETCS CTYACHTaM, KOTOPBIE TPO-
nyctunu 6osnee 60 % 3aHATHI, HE MpegoCTaBUIN pedepaT, HE MOTYT OTBETUTh Ha BOIPOCH K
3a4ery.

O1eHOYHBIE CpeNICTBa JJISi MHBAIUIOB H JIUI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3710PO-
Bbsl BBIOMPAIOTCS C yUETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpH HEOOXOIMMOCTH WHBAIMAM U JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3]I0pO-
BbS IIPEJOCTABISAETCS JOMOTHUTEIBHOE BpEMs JUIsl TOATOTOBKHM OTBETa Ha SK3aMEHE;

— IIpH TPOBEJICHUH NPOLEYPHl OIICHUBAHUS PE3YJIbTATOB 00yUEHHs] WHBAINIOB H JIUI] C
OTpaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI IIPETyCMaTPUBAETCS MCIOIb30BaHUE TEXHUYECKUX
CpEeZICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYATBHBIMA OCOOCHHOCTSIMH,

— TIpY HEOOXOIUMOCTH ISl O0YYAIOMINXCSl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
¥ WHBAJIMJOB NPOIEIypa OIEHUBAHHS PE3YJIbTaTOB OOYUYEHHS MO JUCIUILUIMHE MOXET MPOBO-
JITHCST B HECKOJIBKO ITAIlOB.

[Iponenypa oneHUBaHUs PE3yIbTaTOB OOyUEHHs] WHBAIMIOB U JIMI[ C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMH 37I0POBbSI 110 TUCHUTUTHHE (MOJYJII0) TpeayCMaTpUBaeT MPEAOCTaBICHHE HH-
dopmanuu B hopMax, aIanTHPOBAHHBIX K OTPAHUYECHUSAM UX 3/10pPOBBSI M BOCHPUATHS HHPOpMa-
U

JInst I ¢ HapyIIeHUSIMH 3PEHUS:

— B I€4aTHOW (hopMe YBEIUYSHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHoi opme,

— B (popMe AIIEKTPOHHOT O IOKYMEHTA.

JInst I ¢ HapyIISeHUSIME OTIOPHO-/IBUTATEILHOTO amlapara:

— B I1e4aTHOM (opme,
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— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA.
JlaHHBIN epeyeHb MOKET ObITh KOHKPETHU3UPOBAaH B 3aBUCHUMOCTH OT KOHTUHIEHTa 00y-
YAFOIUXCS.

5. IlepeyeHb OCHOBHOI M JONIOJTHUTEJIBHOM YueOHON JUTEePaTypPbl, HEOOX0AMMOM s
OCBOCHM S TUCUMIIIIMHBI (MOXYJIS)
5.1 YueOnas Jiuteparypa:

1. Pomantoxa, A.A. MaremaTudeckie MOJEIU B UMMYHOJIOTHH U STIHAEMUOIOTHH HH(DEK-
MOHHBIX 3a00sieBanuil / A.A. Pomantoxa. - Mocksa : U3narensctBo BUHOM. JlaGopaTtopust
3Hanuii, 2011. - 293 c. - ISBN 978-5-94774-900-7 ; To e [DnexkrponHslit pecypc]. URL:
http://biblioclub.ru/index.php?page=book&id=468724

2. FOnoBuy, B.1. Marematuueckue MOJIeNIM €CTECTBEHHBIX HAyK [ DJIEKTPOHHBIN pecypc] :
y4e0. mocodue — DnektpoH. naH. — Cankr-IletepOypr: Jlans, 2011. — 336 c. — Pexum no-
cryna: https://e.lanbook.com/book/689.

3. T'opnau, b.A. Maremarnueckoe moaenupoBanue. [loctpoenne mMonene u YMCiaeHHast
peanu3anus [ DneKTpoHHbIN pecypce] : yueo. mocodue / B.A. I'opmau, B.I'. [llaxoB. — DnekTpoH.
naH. —  Cankr-Ilerepoypr : Jlams, 2016. — 292 c¢. — Pexum pocryna:
https://e.lanbook.com/book/74673 .

HNHTepHET-pecypchbl, B TOM 4YHCJIe COBPeMeHHbIe MpodeccHOHAIbHbIE 0a3bl JAHHBIX
U HH(OpPMAIIHOHHBIE CTIPABOYHbIE CHCTEMbI

DIeKTPOHHO-0MOIMoTeuHbIe cucTtembl (IBC):

1. DBC «FOPAWT» https://urait.ru/

2. ObC «YHUBEPCUTETCKA S 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

IIpodeccuonanbHbie 0a3bl JTAHHBIX:

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

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

3. ScienceDirect www.sciencedirect.com

4. Hayunas snexrponHas oudnuoteka (HOB) http://www.elibrary.ru/

5. TlonHOTEKCTOBBIE apXMBBI BEAYIIUX 3alIaHBIX HAYYHBIX )KypHaJIOB Ha Poccuiickoit
miatdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru

6. HammonanwpHas snekTpoHHas OuOnHoTeka (IOCTyn K DJIEKTPOHHOW OMONIHOTEKe Iuc-
cepranmii Poccutickoii rocynapcteernoit oudauorexu (PI'B)_https://rusneb.ru/

7. DnextponHas kojuiekius Oxchopackoro Poccuiickoro @onga

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/

Pecypcol cBOOOAHOTO f0CTYHA:

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

2. Tlonnble TeKCThI KaHAICKUX nauccepranmid http://www.nlc-bnc.ca/thesescanada/

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

4. MUHUCTEPCTBO HayKHU U BbIcIIero oopa3zoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;
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5. Mudopmanmonnas cuctema "EquHoe okHO JOCTyTa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xosekius nudpoBeIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/bHbIC H HH(POPMAIMOHHBIE PeCypPChl

KyoI'Y:

1. Cpena MoaysbHOTO AMHAMUYecKoro ooydenus http://moodle.kubsu.ru

2. ba3a yueOHbIX IUIaHOB, yUeOHO-METOUUECKUX KOMIUIEKCOB, TyOnuKanuii 1 KoHpe-
pennmii http://mschool.kubsu.ru/

6. MeToauyeckue yKa3zaHusi AJdsi OOYy4alOIIMXCS MO OCBOEHHIO JUCHHUIIMHBI
(MoxyJis)

CamocrosrenbHas paboTa CTyJIEHTa MpecleayeT CIAeayIoIue eln: COBEpPIICHCTBOBA-
HUE HaBBIKOB CaM000pa30BaTeIbHON pabOThl KaK OCHOBHOTO ITyTH® TOBBLIIICHHUS YPOBHS 00Opa-

30BaHusl; YIIyOJieHue U paclIMpeHue 3HaHU 110 MpeMeTy. e
Temarndeckoe MIaHUPOBAHUE CAMOCTOATEIBHOM pabOThI CTYICHTOB

Paszpnen Tema CoaepixaHue BONIPOCOB TeMbl Bunx paéorsi
1 Marematuueckue | MaTtemaThuecKkue MOJEIU, onuckiBae- | Ilouck HeoOXxomuMoit
MOJICJIM TMHAMHUKH | MbI€ JTMHEHHBIMU PA3HOCTHBIMU ypaB- | HHMOpMaIuu (cm.
MO JIALINI HEHHUSMH NIEPBOTO U BTOPOTO MOPAJIKA, | CIUCOK JIUTEPaTyphI).
CHCTEeMaMM pPa3HOCTHBIX ypaBHEHHH | Pemenue 3amgay.

nepBoro nopsiaka. McciaenoBanue Mo-

nenn BombTeppa (Momenu XUIIHHUK-

JKepTBa). MaremaTudyeckue MO B

Teopuu dnuaeMui (Moaenu baiinwm,

MOJIEJIN SMUJEMUN C IEPEHOCUHUKAMHU).
2 Maremarnueckue | MmyHonorudeckue OCHOBBI paboThl | [Touck HeoOXoaumoi
MOJIeNIA B IMMY- | UMMYHHOU cuctembl. [loctpoenne Oa- | nunpopmarmu. M3yde-
HOJIOTHH. 30BOM MaTEeMaTHYEeCKOM MOJIENIM WH- | HUE JICKITHOHHOTO Ma-
(heKIMoHHOTO 3200JICBaHMS. tepuana. KoHcnexkTu-

pOBaHMUE.

B ocBoennn JAUCHUIUIMHBI MHBAJIUJAAMH W JIMOHaMU C OTpaHUYCHHBIMU BO3MOKHOCTIAMU

3I0pOBbs OONBIIOE 3HAYEHHE HMMEeT WHAMBHIyallbHas ydeOHas pabora (KOHCYNbTAllUU) —
JIOTIOTHUTEIHFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

I/IH,Z[I/IBI/II[yaHLHBIe KOHCYJIbTalUU 110 MNPCAMCETY SABJIAIOTCA  BaKHBIM (I)aKTOpOM,
CHOCO6CTBYIOH_II/IM HHIAUBHUYaJIN3allun O6yLICHI/I$I N YCTAaHOBJICHHUIO BOCIIMTATCIILHOTO KOHTAKTa

MCXKAY MNOpeunoJaBarciicM H 06y‘~IaIOIIII/IMC$I WHBAJIMAOM WA JIMOOM C OTI'paHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7. MaTepuajibHO-TeXHUYECKOe oOecrieyeHue Mo JMCUMIIMHEe (MOIYJII0)
ITo BceM BHaM y4eOHOM JEATEIHHOCTH B PaMKaxX JUCIUILIMHBI HCIIOIB3YIOTCS ayJAUTOPHH, KAOMHETHI U
na00paTOPHH, OCHAIICHHBIC HEOOXOIUMBIM CIICITUATU3UPOBAHHBIM U JIA0OPATOPHBIM 000PYAOBAHHEM.

HanmeHoBanue crieruaibHbIX MO-
MEIICHUH

OcCHAaIIEHHOCTH CIIEIHATLHBIX O~
MEIECHHUH

Hepel{eHL JIMOECH3UOHHOT'O IPO-
I'paMMHOTI'O obecreueHus

Y4eOHbIE ayTUTOPHH JUTS TIPOBEJIe-
HUS 3aHSTUH JEKIUOHHOTO THIIA

MebGens: yuebnast mebens
Texanueckue cpeacTBa 00ydeHUs:
9KpaH, NPOEKTOP, KOMIIBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint
I OM3Heca

Security

Y4eOHble ayIUTOPHUA IS TIPOBEIe-
HUSl 3aHATHH CEMHHAPCKOTO THIIA,
TPYNIOBBIX W WHAWBHIAYAIBHBIX

Mebenb: yaebnas mebenb
Texnunueckue cpencrsa 00ydeHUS:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
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KOHCYNBTAIlMi, TEKyIIero KOH-
TPOJISI U TPOMEXYTOYHOH arrecTa-
IUH

Plus
Kaspersky Endpoint Security
U1 On3Heca

YueOHble ayJUTOPUH JUIS IIPpOBELe-
HUS 1a00paTOPHBIX padoT.

Mebenb: yaebnas mebenb
TexHuueckue cpencTsa 00ydeHUS:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint
JUISL OM3HECa

Security

VueOHble ayIUTOPUM IS BBIIOJ-
HEHUs KypCOBBIX paboT

Mebenn: yaebnas mebenb
Texunueckue cpeacTBa 00ydeHUsL:
9KpaH, NPOEKTOP, KOMIIBIOTED

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint
JUISL OM3HEca
MATLAB Wavelet Toolbox
WolframResearch Mathematica
MapleSoft Maple 18

PTC Mathcad

Security

Jns camocToATeNnbHOM paboThl 00yUYarONIIMXCsl TIPEyCMOTPEHBI IOMELICHHsI, YKOMIUIEKTOBaHHBIE CIeIHa-
JTU3UPOBAHHON MEOEIbI0, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO IOAKITIOYeHNS K ceTh «HTep-
HET» U 00ECIIeYEHNEM JIOCTYIa B 3JICKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCHUTETA.

HaunmeHnoBaHue moMeneHnu ais
CaMOCTOSATEIEHON paboTHI 00yda-

OcHaleHHOCTh TOMEIICHUH 11
CaMOCTOSTENEHON PaboTHI 00yUa-

IlepedeHb IULIEH3UOHHOTO TPO-
TPaMMHOT'0 00eCTIeYeHNUS

FOIUXCS FOIUXCS
[MomemeHne s CaMOCTOATENBHOM | Mebenb: yueOHas Mebeb Microsoft Windows 8, 10
paboThl oOyuaromumxcs (uuTanbHbl | Kommmexkr — cnenmammsupoBanHoil | Microsoft Office Professional
3an Hay4Hoii 6ubnuorexu) MeOesH: KOMIIBIOTEPHBIC CTOJIBI Plus

OGopynosanue:  KOMIBIOTEPHA | |cagnersky Endpoint  Security

TEXHHKA C IMOIKITIOYECHUEM K HH-

JUISL OM3HEca
(dhopMarmoHHoO-

KOMMYHUKalMOHHOU ceTu «MHTep-
HET» U JOCTYIOM B BJIEKTPOHHYIO

MHPOPMAIIMOHHO-
oOpazoBaTenpHyI0 cpeay oOpa3oBa-
TENBHOMN OpraHu3aINH, BeO-

KaMepbl, KOMMYHHUKAIlHOHHOEe 000-
pyaoBaHue, oOecreyrBaroIee I0-
CTYIl K CeTH MHTEpHET (IPOBOIHOE
COe/IMHEHUE U OECHpOBOJHOE CO-
enunenune no rexxHonoruu Wi-Fi)

IMomemnieHue 1yIsl CAMOCTOSITEIBHOM
paboTsl oOyuaronuxcs (ayn.314)

MeGenb: yueOHast Mmebenb
Kommiekt  cnenumanu3upoBaHHOMN
MeOenn: KOMIBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs
TEXHUKa C TOJAKIIOUYCHHEM K HWH-
(hopmarmoHHO-
KOMMYHUKalMOHHOM cetH «MHTep-
HET» M JIOCTYIIOM B 3JEKTPOHHYIO
uHpopMannoHHoO-
o0pa3oBaTenbHyI0 cpeny obpa3oBa-
TENBHOM OpraHM3al|y, BeO-
KaMepbl, KOMMYHHKaIlHOHHOE 000-
pyJoBaHue, oOecreyuBaroniee J0-
CTYN K CETH MHTEPHET (TIPOBOAHOE
COeIMHEHUE W OECIpOBOJHOE CO-
enuHeHue 1o texxHouoruu Wi-Fi)

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint
U1 OM3Heca
MATLAB Wavelet Toolbox
WolframResearch Mathematica
MapleSoft Maple 18

PTC Mathcad

Security
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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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