MMHMCTEPCTBO HAVKH M BBICIIET'O OBPA3OBAHMS POCCHUMCKOHN ®EEPALTAA
thesiepanbHOE TOCYIaPCTBEHHOE GIO/keTHOE 00pa3oBaTebHOE YIPEKACHHE
BBICILIETO 00pa30BaHUA

«KYBAHCKWI ITOCY IAPCTBEHHBI YHUBEPCHUTET»

MaxynbTeT MATeMaTAKH U KOMIIBEOTEPHBIX HAYK

PABOYAS ITPOTPAMMA IUCHUILINHBI

®TJ1.B.02 MATEMATHYECKHE MOJEJH B BHOJIOTH 1
MEULNHE

Hanpasnenre MOArOTOBKH 02.03.01 MareMaTHKa i KOMIILIOTEPHBIE HAYKHA

HanpasnesHOCTb (Ipodmie)_Asrebpa, TeOpHUs JHCel A JUCKPETHBIN aHAN3

dopma o0ydeHus _ oYHas

Kpamudukauus __Oakanasp

Kpacunomap 2020



Pabouas mporpamma quCHUIUIMHB MaTeMaTHYECKUe MOJEIN B OWOJIOTHU U Me-

IMIMHE COCTaBJIEHA B COOTBETCTBUU C (PeiepajbHBIM IOCYIapCTBEHHBIM 00pa3o-
BaTeJIbHBIM CTaHAapToM Beiciiero odpaszoBanus (OI'OC BO) no nampaBieHUto
noarotoBku 02.03.01 MaremaTrka U KOMIBbIOTEPHBIE HAYKH.

[Iporpammy cocraBuna
bapcykosa B.10., kaun. ¢pu3s.-mat. HayK, TOLEHT,

Pabouas mporpamma qucturmiuael «MaTemMaTH4ecKue MOJICNI B OMOJIOTHH B Me-
TUITMHE» YTBEPKJICHA Ha 3acemannu Kadeapsl (yHKIIMOHATHLHOTO aHAIM3a U aJl-
reopbl mpoTokos1 Ne 9 ot «10» ampens 2020 r.

3aBenytomas kadenpoi (pazpadborunka) bapcykona B.1O.

Pabouas mporpamma o6CyxkeHa Ha 3aceqanuu Kadeapsl (PyHKITMOHAIBHOTO aHa-
au3a ¥ anreOpsl  mpoTokos Ne 9 ot «20» anpenst 2020 r.
3aenyrommii kadempoii (Beimyckatomeii) bapcykosa B.1O.

YTBepxkaeHa Ha 3acelaHui y9eOHO-METOINYECKON KOMHUCCHH (paKyiIbTeTa MaTe-
MAaTUKHU U KOMIIBIOTEPHBIX HayK «24» anpena 2019 r, nporokos Ne 2.

[Ipencenarens YMK daxynbrera HImanbko C.I1.

PenenseHTnI:

K. A. Kupuii, nouient kadenps! npukiaagHoi matematuku Kyol TY, kanaunat du-
3UKO-MaTEMATUYECKUX HAYK, JIOLEHT

O. B. 3acaako, poueHT kadeapsl MHGOPMAIMOHHBIX M 00pa30BaTEIbHBIX TEX-
Hosorui KyoI'Y, kanaumar nmegaroru4ecKux Hayk, JTOIEHT



1 He.]'[I/I 1 3aJa4Y1 U3YUYCHHUSA TUCHUITINHBI

1.1 eanb AucHMNIMHBI

[lenbto kypca «MaremaTuyeckue MOZeNd B OMOJIIOTUM M METUIIMHE) SIBISIETCS MOJIrO-
TOBKa CTYJICHTOB B OOJACTH WCCIICIOBAHMS CIIO)KHBIX OHMOJOTHUECKHUX CUCTEM M TPOIIECCOB
Pa3HOTO YPOBHS OpraHM3allii Ha OCHOBE METOJO0B MaTeMaTHYeCKOTO MOJECIUPOBAHMS; O3HA-
KOMJICHUE CTYJIEHTOB C OCHOBHBIMU METOJAMH HCCIIEIOBAHUS MaTEeMaTUYECKUX MOJENEH, Omnu-
CBIBAEMBIX PAa3HOCTHBIMU, TU(D(epeHaIbHBIMU U HHTETPATIbHBIMU YPaBHEHUSIMHU.

1.2 3apaun QU CIHUTIIAHBI

— U3YYHTH CIIOCOOBI MAaTEMATHIECKOUW (pOpMaTU3aIiK THIIOBBIX OMOJIOTUYECKUX CUCTEM;

— paccMOTpeTh Pa3IMYHBIX W HauOoJiee 4acTO MCIHOIb3YeMbIe MPUEMBI MOJCIUPOBAHUS
CJIOKHBIX OMOJIOTMYECKHX CHCTEM U METOAbI aHAJIN3a MOJCICH;

— 00CYIUTh MPUMEHEHUE PA3TUIHBIX BHIYUCIUTEIBHBIX CXEM pacdeTa MOJIeNei;

— O3HAKOMHUTHCS ¢ KJIACCHUECKHUMHU MOJICTISIMA B OWOJIOTHH M TMPOJEMOHCTPUPOBAThH 3HA-
YEHHE MaTEeMaTHYeCKOr0 M KOMITBIOTEPHOTO MOJICIUPOBAHUS I TOHUMAHUS TIPUPOJIBI OHOJIO-
TUYECKUX CUCTEM U ()YHKIIMOHUPOBAHUS OMOJIOTHYECKUX CHCTEM.

N3yuenne kypca «MaTeMaTHuecKue MOAEIN B OMOJIOIMH M MEAMLIMHE)» PACCUMTAHO HA
onuH cemectp. Kypc «Maremarudyeckre MoAenu B OMOJIOTUN U MEAMIIMHE) COCTOUT U3 JICKIIH-
OHHBIX W TPAKTHYECKUX 3aHATHUH, COMPOBOXKIAEMBIX PETYISIPHON HMHAMBUAYATbHOW paboTOMH
IpernoiaBaTessi Co CTYACHTAaMHU B IPOILECCE CaMOCTOSTENbHOU paboTel. B koHIle 6 cemecTtpa
IPOBOJUTCS 3a4eT.

1.3 MecTo aucuunianHbl (MOayJs1) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

JucuunnHa «MaTteMaTHueckue MOJENU B €CTECTBO3HAHUM» BKJIIOYEHA B 4acTh, (Qop-
MHUPYEMYIO yYJaCTHUKaMHU 00pa3oBaTeIbHBIX OTHOILICHWH, SIBIAETCS (PaKyIbTaTUBHOW JMCITHUII-
JIMHOM.

JUisi yCHEIHOTr0 OCBOEHUS AMCLUIUIMHBI OOYYalOMIMKCS JOJDKEH BIAJAETh 3HAHUSMH,
YMEHUSIMU M HaBbIKAMM IO IpOrpaMMme JUCHMIUIMH «MaTeMaTudyeckuil aHamuzy», «Anredpay,
«Auddepennmanbapie ypaBHeHUS», «DYHKINOHAIBHBIN aHAIN3Y.

TpeOoBaHMsl K YPOBHIO OCBOCHUS IHCIUTIIUHbBI
[Ipornecc n3yueHus TMCIMITIMHBI HAlpaBiieH Ha (OPMHUPOBaHUE Y 00ydaromuxcs npodeccuo-
HaJabHBIX kKoMIeTeHun OITK-4

HNunexce | Conepxanue KOM- o
Ne N B pesynbrare u3yueHus: yaeOHOW JUCIUIUINHBL 00Y-
. | KOMHC- | [CTCHIMU (a1 8 JAFOIIUECS JIODKHBI
TCHIIUM | YaCTH)
3HATh yMeTh BJIAJIETh
1. OIIK-4 | CnocobeHn  Haxo- | 0COOEHHOCTH 00B- | BBISBIISTH 00- HaBBIKAMH
IUTh, aHAIM3UPO- | EKTOB MOJICIUPO- IME 3aKOHOMEP- | PUMEHEHUS
BaTh, PEAIM30BHI- | BAaHUS U METOJAUKH | HOCTH HCCIIE- MaTremMaTuye-
BaTh IMPOrPAMMHO | HCCIIEOBAaHUS MO- | JyeMbIX 00BEK- | CKOro ammapa-
U UCIIOJIL30BaTh HA | JIeJIeH TOB, BBIOUPATH Ta K Ucclie-
MPaKTUKE MaTeMa- METOJIbI UCCIIe- | TyEeMBIM MO-
THYECKHUE ajaro- JIOBAHMS MaTe- | JEJISIM, HaBbI-
PUTMBI, B TOM YHC- MaTHYECKHX MO- | KaMH HE00XO-
Je ¢ MpUMEHEHUEM JeNed, CTPOUTh | TUMBIX TEXHH-
COBPEMEHHBIX BBI- W UCCIICJIOBATh | YECKUX MPeo0d-
YUCIIUTEIBHBIX MaTeMaTHYeCKHe | pa30BaHUM;
CHUCTEM MOJIETH HaBBIKAMH
MIPUMECHCHHUS
MOJTYYEHHBIX
3HAHUH




2. CTpyKTYpa M coep:KaHHe JMCIHHIIIHHbI

2.1 PacnipenesieHne TPyA0€MKOCTH JUCHHUILIMHBI IO BHAaM padoT
OO01mas TpyA0eMKOCTh JUCIUTUINHBI COCTABIAET 2 3a4. e/.(72 dvaca), uX pacrpeaeicHue

10 BUJaM paboT MpeICTaBICHO B TabIUIIE

Bun yueGHO# paboThI Bcero Cemectp
4acoB (dacer)
6
KonrakTHasi paboTa, B TOM yncJIe:
AyauTOpHBIE 3aHATHS (BCEro): 34 34
3aHsATUS JEKIMOHHOTO TUTIA 16 16
JlaGopaTopHblie 3aHITHS
3aHATHS CEMUHAPCKOTO TUIA (CEMUHApBI, IPaKTHYE- 18 18
CKHE 3aHSTHSA)
HNnas koHTaKkTHas padora:
KonTpons camoctosrensHoii paboTsl (KCP)
[Tpomexxyrounast arrectanus (MKP) 0,2 0,2
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 37,8 37,8
IIpopabomxka yuebHoeo (meopemuueckozo) mamepuana 16 16
Buvinonnenue unousuoyanvuwix 3a0anuii (no02omosxa 14 14
coobwenull, npeseHmayuii)
[ToaroroBka Kk TEKymemy KOHTPOJIIO 7,8 7,8
KonTpoJb:
IloaroroBka Kk sK3aMeHy - -
Oo01mast Tpy10eMKOCTh qac. 72 g2
B TOM 4YHCJI€e KOHTAKT- 342 242
Hasi padora
3a4. e 2 2

2.2 CTpyKTypa IMCOMILIMHBI:
Pacnpenenenue BuoB yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL
Pa3nensl qucUMIINHBL, U3ydaeMble B A€BATOM CEMECTpPE

KonnuectBo wacoB
Breay-
No HaumenoBanue pazznenon Bee- AynautopHas TUTOP-
pabora Has
o
pabota
JI 113 JIP | CPC
1 2 3 4 5 6 7
l. MatemaTuuecknue MoJIeiIu JMHAMUKY nomynsiuuii | 38 | 10 - 10 18
2. MaremaTuueckue MOJI€JIM UMMYHOJIOTUU 338 6 - 8 19,8
Hmoeo no oucyuniune: 16 - 18 | 37,8

2.3 ConepxxaHue pa3/iesioB AU CHUNIMHBI:
2.3.1 3ansaTHd JeKINOHHOI0 THIIA



YpaBHEHUSIMH MIEPBOTO M BTOPOTO MOPSIKA,
CHCTEMaMHU Pa3HOCTHBIX YPAaBHEHHUM MEPBO-
ro nopsiaka. MaremaTu4ecKue MOJEH, OIH-
chiBaeMble  ogHUM  AuddepeHInaTbHbBIM
ypaBHEHUEM MepBOro mopsiaka. Maremaru-
YeCKHE MOJICNIH, OIMChIBAEMBIC CHCTEMaMU
JIBYX ABTOHOMHBIX UG (depeHIInaIbHBIX
ypaBHeHuH. HccnenoBaHue yCTOWYMBOCTH
CTaLlMOHAPHBIX COCTOSHUM HEJIIMHENHBIX CHU-
CTeM BTOpOro nopsaka. MccinemoBanue Mo-

HaumenoBanue ®opMa TeKyLIEro
n/ Conep:xxanue pasaeia
I pa3aeJa KOHTPOJIf
1 2 3 4
1 Martemarnyeckue BBenenune. MaremaTnueckue Moaeii Ouo-
MOJIENM JUHAMUKH | JIOTUYECKUX nonyssiuui. Moaens ManbTy-
MOMYJIS NN ca. Mopens ®@epxronbcra-Ilepina. Moaens
BonsTeppa (Mozens XUITHUK-KEPTBA). YceTHbIH onpoc,
Knaccudukanmst THIIOB B3aUMOIEHCTBUIMA pedepar
Konkypenuus. Xumauk-xeprsa. O606-
HIEHHbIE MOJEH B3aUMOJEHCTBHSI BUIOB.
Monens Kosnmoroposa.
2 Marematuueckue | MaremaTuuecKkue MOJEIU B TEOPUU DIHUJIE-
MOJICTIH B METUIIU- | MHA. VIMMYHOJIOTHYECKHE OCHOBBI Pa0OTHI
HE. UMMYHHOU cuctembl. [locTpoenne 6a30Boit
MaTeMaTHYeCKON Mojenu WHQEKIHOHHOTO
3a00JIeBaHUs, ONHCBHIBAEMON  CHCTEMOM
Qg depeHInaIbHbIX YPaBHEHUH C 3ama3bl-
BaoImMM aprymeHTom (monens .M. Map-
yyka). [locTpoenne MaremaTH4ecKoOl Moje-
T TYMOPallbHOro MMMYHHOTO OTBETa, OINH- Vermbiit onpoc,
ChIBa€MOM CUCTEMOM HUHTETPO-
nudepeHIMaIbHBIX ypaBHeHH. Mccmeno-
BaHHUE IIOCTPOCHHONW MAaTE€MAaTHYECKOW MO-
JIeM TYMOPaJIbHOTO HMMMYHHOIO OTBETA!
CYyILIECTBOBaHUE, E€AMHCTBEHHOCTh U HEOT-
pULATEIBHOCTh PEIIEHUS; CTAalMOHApHBIE
pelIeHus; YCTOMUUBOCTh COCTOSIHUS 3A0PO-
BOI'O OpraHuM3Ma M YCTOMYHMBOCTh XPOHHYE-
CKOro Tpoliecca ¢ MaJIbiIM MOPaXXEHUEM Op-
raHa.
2.3.2 3aHATHS CEMMHAPCKOIO0 TUMA HE MPEIYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHATHS.
Ne
HaumenoBanue ®opMa TeKyLIEro
n/ Conepxanue pasjaena
I pasaeJia KOHTPOJIsA
1 2 3 4
1 Martemarnyeckue MareMarudeckrue MOIEIA OMOJOTHUECKUX
MOJEJIA IUHAMUKHY | momyisiuid.  Maremarnuueckue  MOJEINH,
MONYJISA AN ONMUCHIBAEMBIE JIMHEWHBIMU Pa3HOCTHBIMU

IIpoBepka nqomarHero
3aJaHus,
YCTHBIH OIIPOC




MOJCIN B MCIUIINHEC

MUl (Mojenu boiinu, Moaenu snuaeMui C
nepeHocurnkamu). [loctpoenne 6a30Boil Ma-
TEMaTHYECKOH MOJenu WH(EKIIMOHHOTO 3a-
ooneBanmsi (momenu [.M. Mapuyka). Uc-
CJIE€IOBaHME  MOJEIU:  CYIIECTBOBAHHUE,
€MHCTBEHHOCTh U HEOTPULATENBHOCTh pe-
HICHUS; CTAllMOHAPHBIE PEIICHUS; YCTOWYU-
BOCTb COCTOSIHHSI 3/I0pOBOTO OpraHu3Ma u
YCTOMUYMBOCTh XPOHUYECKOTO IIporecca ¢

HaumenoBanue ®opMa TeKyLIEro
n/ Conep:xxanue pasaeia
I pa3aeJa KOHTPOJIf
nenu Bonbreppa (Moeau XUIHUK-KEPTBA).
2 Marematuueckue | MaremaTuuecKue MOJEIU B TEOPUU DIUJIE-

[IpoBepka nomarrHero
3aaHusA, KOHTPOJIb-
Has pabora

MaJIbIM MOpaKeHHUEM Oprasa.

2.3.4 IIlpuMepHasi TeMaTHKAa KYPCOBBIX padoT (MIP0oeKTOB) KypCOBBIE pPaOOTHI HE Tpe-
JyCMOTPEHBI.
2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecreyeHUus JJIsi CAMOCTOATEIbHOI PadoThI
00y4YarIIHUXCS 1O TUCHHUILINHE

[TepeueHsb yueOHO-METOAMIECKOTO 00ECTICYCHUS TUCITUTLIAHBI
No Bun CPC T10 BBITIOJIHEHUIO CAaMOCTOSITETLHOM pabOThI
1 2 3
1 |IIpopaboTka yueGHOTO |«Memoouyeckue yKazauus no opeaHu3ayuu CamocmosamenbHOu
(TEOPETHYECKOTO) MaTe- |pabomuvl CMYOEHMO8», YMEepHcOeHHble Kageopol @YHKYUOo-
puana HAIbHO20 ananuza u aneeopwl , npomoron Ne 9 om 10.04. 2020 2.
2 |BeimosHeHHME JOMAIIHUX [« MemoouuecKkue yKazanusi no OpeaHu3ayuu camoCcmosmenbHou
3aaHuil (pelieHne 3a-  |pabomsl CMYOEHmMO8y, YmeepucoeHHvle Kageopou GyHKyuo-
Jaq) HAIbHO20 aHanu3a u areeopwt , npomokoa Ne 9 om 10.04. 2020 a.
3 |lloaroroBka K TeKymeMmy |«Memoouueckue yKazauus no opeaHu3ayuu camoCcmosmenbHOu
KOHTPOJIO (KOHTPOJIBHAS |[pabomsl  cmyO0enmosy, ymeepicoeHuvie Kageopou @ yHKYuo-
pabota u 1p.) HAIbHO20 aHanu3a u areeopwl , npomokoa Ne 9 om 10.04. 2020 e..
4 |[IpomexxyTouHas atte- |«Memoouueckue yKazanus no OPeaHU3AYUU CaAMOCMOAMENbHOLL
(pabomuvl  cmyoeHmosy, ymeepicoeHHvle Kagheopol @yHKYuo-
cranus (3a4eT, IK3aMeH )
HAIbHO20 ananuza u aneeopwvl , npomoxon Ne 9 om 10.04. 2020 2.

YyeOHO-MeTOANYECKUE

MaTepHaibl Uil CaMOCTOSITEIbHON pabOThl OOydalOIIMXCS M3

Yrcia HHBAJIHIOB U JIMII C OTPAaHHYEHHBIMU BO3MOXKHOCTSIMU 3710p0oBbsi (OB3) npenoctaBisiroTcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 3/J0OPOBbS U BOCHIPUATHUS HH(DOPMAITIH:

JIJ1st TT ¢ HApYIICHUSIMH 3PCHHS

— B TIeYaTHOU (popMe yBETUUCHHBIM MIPUPTOM,

— B hopMe PIEKTPOHHOTO JIOKYMEHTA,

JUiist TT ¢ HApYIIEHUSIME CITyXa:

— B I1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.
JlJis vI1 ¢ HapyIICHUSIMEA OTIOPHO-JIBUTATEIHHOTO armapara:

— B IIe4aTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,
JlaHHBIH MepedyeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YarOIIMUXCS.




3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Tpu u3yyeHNN NaHHOTO Kypca UCIONB3YIOTCS TPaJAULMOHHBIC JICKIINH U JTA00pATOPHBIC
3aHATHA C IPUMEHEHHUEM KOMIbIOTEPA.

[lenp mabopaTOpHBIX 3aHATHI — HAYYUTh CTYJEHTA MIPUMEHSITH MOJyYEHHBIC HA JTEKIUSIX
TEOPETUYECKHE 3HAHUS K PEIICHHI0 U HCCIIEOBAaHUIO KOHKPETHBIX 3aaay. IIpoBoastcs KoH-
TPOJIBHBIC PAOOTHI ISt MPOBEPKU YCBOSHUS MaTepuaia CTyIeHTaMU.

CamocTosiTenbHast paboTa CTYAEHTOB SIBISIETCS HEOTHEMIIEMOM 4acThiO IMpoLecca MoAro-
ToBKHU. [0 camocTosTENhHON pabOTON MOHUMAETCS YacTh YUeOHOU TUTAaHUPYEeMOU paboThI, KO-
TOpasi BBIMIOJHSAETCS MO 3a/IaHUI0 U MTPU METOAMYECKOM PYKOBOJICTBE MpernoaBaTelis, Ho 0e3 ero
HETMIOCPEJICTBEHHOTO yUaCTHSI.

CamocTosTenpHas paboTa HalpaBleHa Ha YCBOGHHME CHCTEMbl HAaYUHBIX U MPOQEcCHO-
HAJIBHBIX 3HAHUW, (OPMHUPOBAHUS YMEHUI U HABBIKOB, TPHOOPETEHUE OMBITA CAMOCTOSATEIHHOU
TBOpueckoil aestenbHOCcTH. CPC momoraer ¢opMupoBaTh KyJbTYPYy MBIIUICHUS CTYICHTOB,
pacHMpsTh TO3HABATEILHYIO I€ITEIBbHOCTb.

[To mucuumnnuue «MaTemaTuyeckue MOJeNd B OHWOJOTMM M MEIUIMHE» MpeiaraloTcs
crnenyromue GOpMbI CAaMOCTOSITENTEHON PaOOTHI:

a) YTiyOJICHHBIN aHAIN3 HAyYHO-METOIMYECKON TUTEPaTyphl M U3ydeHUE yueOHOTO MaTe-
puana, npeIyCMOTPEHHOTO paboueii mporpaMMoii, HO He U3TI0KEHHOTO B JICKIIUAX;

0) MOArOTOBKA K KOHTPOJIBHOMY OIPOCY Ha MPAKTUYECKUX 3aHATHAX; B) HanmMcaHue pede-
paTOB U MOATOTOBKA JTOKJIA]IOB;

T') peuieHue PacuyeTHHIX 3a7a4

4. OueHo4YHbIE CPeACTBA JISl TEKYIIEro KOHTPOJIsl yCIeBAeMOCTH H MPOMEKYTOYHOM

aTTecTanu

4.1 ®oH OLIEHOYHBIX CPEJCTB /ISl IPOBECHNUs TeKYIel aTTecTAlNU

VY4eOHasi AEITeTbHOCTh MPOXOJUT B COOTBETCTBUU C TpadukoM ydeOHOro mporiecca.
[Tpouecc camocTosTeNIbHON PabOThl KOHTPOJIUPYETCS BO BpeMsl ayAUTOPHBIX 3aHATUN U UHIU-
BU/yaJIbHBIX KOHCYJIbTAIIUA.

OLEeHOYHBIMH CPEJICTBAMH JUCHUIUIMHBI SBJISIOTCS CPEICTBA TEKYIIETO KOHTPOJIS (OTBET
y JIOCKH M TIPOBEpKa JOMAIIHUX 3aJaHul, YCTHBIA OMpocC, pedepar) u uTOroBas arrectarus (3a-
4er).

OrneHka ycreBaeMOCTH OCYILECTBIISIETCS 10 pe3yJibTaTaM YCTHOTO OMpoca,  OTBETa Ha
3a4eTe, B X0JI€ KOTOPOIO BBIABIISIIOTCS YPOBEHb 3HAHUM M TOHUMAaHUSI TEOPETUUECKOT0 MaTepHa-
na.

Bonpocel ycTHOro onpoca

1. Kakas Mozienp OTpa)aeT 3aBUCUMBIN OT MUIOTHOCTH POCT YUCIEHHOCTH MOMYJISIUAN?

2. MaTemaTHuecKuil CMbICI KPUTEPUS YCTOMUNBOCTH CUCTEMBI 110 JIAIMyHOBY:

3. Jlunamuyeckasi cUCTeMa- 3TO: a) MaTeMaTH4eckash MOJellb, IOCTPOCHHAs MO Ompeje-
JICHHBIM TIpaBUjaM; 0) cuCTeMa, KOTOpasi MOXKET JBUTATHCS; B) CHCTEMa, B KOTOPOH, B OTIUYHE
OT KUHEMATHUYECKOH, YUUTHIBAIOTCS CUJIBL; T') COBOKYITHOCTh OOBEKTOB, KOTOPBIE BUIOM3MEHSTCS
C TEUEHHEM BPEMEHHU

KoHTpoJibHbIe BONPOCHI AJ TEKYIero KOHTPOJIs
Haiite onpenenenue moaenu. Kak aHaiorust HCIoJjib3yeTcsi B MOJICTUPOBAHUU?

KakoBa no3HaBaTenbHas pojib MoJenen?

Kaxue tTunsl mogennpoBaHus cyliecTByoT? YeM oHM pa3nuuarorcs?

Uto Takoe MOAEIbHBINA SKCIEPUMEHT?

Kaxk cooTHOCATCS KOMIBIOTEPHBIN 3KCIEPUMEHT U UMUTAITMOHHOE MOJEINpPOBaHuE?

B uem 3akmmouarorcst 0cOOEHHOCTH MOJICTHMPOBAHUS B OMOJI0OTHN?

Kakue nHampaBieHHs MaTeMaTHK{A HWCIOIB3YIOTCS IS MOJEIHPOBAHHUS Ouoyiormye-

CKHX cHUCTEM?

8. B dyem mposBiseTcss 0COOCHHOCTh OMOIIOTUYECKOTO MPHIIOKEHHUS METOMIOB JTHUCKPET-
HOM Y HETPEPHIBHOW MaTeMaTUKU?

NV hE LD —



9. Uro Takoe nuHamuyeckas cucrema? Buapl MaTeMaTHMUECKOrO ONMMCAHUS JUHAMHUYE-
CKHX CHCTEM

10. Yem oTnMuaroTcs IMHAMUYECKHE CUCTEMBI C AUCKPETHBIM BPEMEHEM M HENPEPBIBHBIM
BpeMeHeM?

11. Yro Takoe ctpykrypa? llpuBeaure mpumepsl CTPYKTYpOoOOpa3oBaHHs B OHOIOTHYE-
CKHX CHCTEMaX.

12. Kakue nH(poOpMalMOHHbIE TEXHOJIOTHH MPUMEHSIOTCS Ui MOAEIMPOBAHUS B OHOJIO-
rumn?

13. KauecTBeHHbIE OTIAMYMS pelIeHU Moaenu PepxIoabCTa B HENPEPHIBHOW M JUCKPET-
HOH opme

14. . Yro Takoe ycTOiUMBOE U HEYCTOMYMBOE paBHOBECHE?

15. Yto Takoe Touku OMypKayuu CUCTEMbI?

16. KakoBbl OCHOBHBIE MOHATHSA ()EPMEHTATUBHON KMHETHKU?

17. Kak ¢popmymnupyercs npocteitiias mojiens Bonbreppa-JIoTku?

18. . Yro Takoe MOJEb «XUILHUK— KEPTBa»?

19. TlpuBeauTe mpuMepbl aBTOKOJICOAHNUN B OMOJIOTHIECKUX CUCTEMAaX.

20. Yro Takoe mpeneabHbIN [UKI?

21. KakoBbI yc0oBHSI CYIIECTBOBAHUS MPEAETbHOrO KA B Cucreme?

22. Ilepeuncnure HeAOCTATKHU Kilaccuueckord monenu Jlotku — BonbTepa s onucaHus
B3aMMOJCHCTBHS XUIIHUK — KEPTBA.

23. YKaxuTe myTH MOCTPOCHUS OoJiee peaTuCTUYECKIX MOJIeNiei B3aUMOACHCTBUS

Tembl A9 HanucaHus pedepara

1. Bkiag oTeuecTBEHHBIX U 3apyOeKHBIX YUEHBIX B CTAHOBJICHHE U Pa3BUTUE MaTeMaTHye-
CKOM OMOJIOTHH.

2. MogaenupoBaHHe KaK METOJ UCCIIE0BAHUS OMOJIOrMUECKUX CUCTEM.

3. OcHOBHBIE 3Tallbl MOAEIUPOBAHUS

4. ABToKO€0aTEIBHBIE TPOLIECCH B OMOJOTMUECKUX CUCTEMAX

3. KoHCcTpyHpoBaHue MOJETH «XUITHUK-KEPTBA», UMEIOLIEH MpeIeIbHbIN UK.

5. CiocoOb1 0000IIEHUS U YIIPOIICHHS MOJICTICH.

6. MeTtoabl IpOBEPKU MOJIENH

PexoMeHganuu no noaAroroBke pegepara

3anaya pedepara — 3aKpenUTh 3HAHUSI, TOJyYEHHBIE IPU U3YYEHUU TEOPETUUYECKOTO Kyp-
ca, W TOJYYUTh HABBIKM CAMOCTOSITEIFHOTO M3Y4YEHUs MCTOYHHKOB JINTepaTypbl. PedepaT BbI-
MOJTHSIETCS TI0 TIPEIOKEHHBIM B pabodeil mporpamme TemMaM, oobemMoM 20 - 25 cTpaHUI] KOM-
nbploTepHOr0 Habopa, mpenacraBisieMblx Ha Oymare ¢opmara A4. Pedepar npencrasisercs Ha
JMEKTPOHHOM U OyMa)KHOM HOCHUTEJE U JOJKEH COJAEP)KaTh CIEIYIOIINUE pa3leibl: TUTYIbHBIN
JMCT, CO/Iep)KaHue, BBEJCHNUE, OCHOBHAS YacTb, 3aKJIIOUYEHUE, CIIUCOK MCIIOIb30BaHHON JIUTEpa-
Typsl. [Ipu noaroroske pedepara cTyA€HTHI UCMONB3YIOT YU€OHYIO U CIIELUATIbHYIO JTUTEpaTy-
Py, *KypHaJbHbIE CTaThH, cripaBOYHUKH. [Ipu 3ammre pedepata HE0OOXOAMMO MOKa3aTh 3HAHUE
JUTEepaTyphl 10 U3yd4aeMol mpobiieMe, aKTyalbHOCTb, YKa3aThb OCHOBHBIE pa3felibl HaAyYHOIO
pedepaTa U CyIIHOCTh M3JIaraeMbIX IOJIOKEHHM, ClIeNaTh BBIBOJ, ¢ O0OO3HAYCHHEM IMpaKTHue-
CKOHM M Hay4YyHOW 3HAYUMOCTHU TeMbl HccieoBaHusi. CBOEBPEMEHHOE U KaUYeCTBEHHOE BBINOJIHE-
HHE pedepaTa BOSMOXKHO JIUILb IPU TUIAHOMEPHOI CaMOCTOSITEIbHON paboTe M MOCEICHUN KOH-
CyJbTAIlMi, paclucaHue KOTOPBIX COTJIACOBBIBAECTCA CO CTyAeHTaMU. V310kKeHHOEe MOHMMaHHe
pedepaTa Kak LEJIOCTHOTO aBTOPCKOTO TEKCTa OMpEAesieT KPUTEPUU €ro OIICHKHU: HOBU3HA TEK-
cTa; 000OCHOBAaHHOCTh BHIOOpAa MCTOYHMKA; CTETICHh PACKPBITHS CYITHOCTH BOIPOCA; COOJIOfC-
HUS TpeOOBaHMI K 0(OPMIICHHIO.

IIpumep pacueTHOro 3aaHUsA



3ananue 1 [Tonwp3ysce MathCAD, noctpoiite rpaduku pemieHus U (pa3oBble MOPTPETH TUHA-
MHUUYECKON CHUCTEMBI, MOJCIUPYIOMIEH B3aUMOICUCTBUE MOMYJIALMN MPU 3aJJaHHBIX 3HAYEHU X
napamerpos a,b,c,d. Vccrnenyiite nmoBeicHHE PEeLICHHS, U3MEHSISI TapaMeTPhI.

x'(t)=(a—by)x

V() =(-c+dx)y

X' (t)=(a—-by)x—ax’
V() =(-c+dx)y—ay
B3aMMOJICHCTBUE TOMYJISAIINNA. BBITOTHUTH BRIUKMCICHUS TSI 3aJaHHBIX TTapamMeTpoB a,b,c,d u
paS.HI/I‘-IHBIX (0

3ananue 2. MccnenoBarh NOBEeI€HUE CUCTEMBbI MOJETUPYIOLIEH

2 2

4.2 ®oH/1 OLIEHOYHBIX CPECTB ISl POBEACHUS MIPOMEKYTOUHON aTTecTalun

ITepedyenb BOpocoB, BBIHOCHUMBIX HA 3a4e€T.

JlicKkpeTHOE MOIETTMPOBAHNE OUOIOTHYECKUX CUCTEM: PA3HOCTHBIE MOJICIIH.

JlckpeTHOe MOAETMPOBAHNE OUOJIOTUYECKUX CUCTEM: MAaTPUYHbIE MOJIEIIH.

3. . KagecTBeHHOE UCClIeIOBaHHE CUCTEM JBYX TU((DepeHIINaIbHBIX YpaBHEHU: MeTO I (a-
30BBIX IOPTPETOB, 0COOAsE TOUKA, BEKTOPHOE 0JIE HAIIPABICHUHA TPAEKTOPUHU CUCTEMBI.

4. KauecTBeHHOE HCCIIEIOBAaHUE CHCTEM JIBYX OU((DEepeHIINaTBHBIX YPAaBHEHU: METO U30-
kivH. ['aBHBIe M30KIMHBL. OMpeeieHne yIiia nepeceueHus KOOpANHATHBIX oceil ¢azo-
BBIMH TPAEKTOPUSMH.

5. YCTOMYMBOCTH CTAlIMOHAPHOTO COCTOSIHUS CUCTEM ABYX TU(DPepeHINaNTbHBIX YPAaBHCHHM.
XapakTepuCTUYECKOE YPaBHEHUE, €TO BBIBOJ.

6. Buapl ycTOMYMBOCTH CTAallMOHAPHOTO COCTOSIHHS B 3aBUCHUMOCTH OT KOpPHEH XapaKTepH-
CTHYECKOI'O ypaBHEHUS.

7. budypkannonnas nuarpamma.

HccnenoBanue MOJEIM JTUHEUHBIX XUMHUYECKUX PEAKIIUM.

9. Mogaenu B3aumoAencTBUS IBYX BUAOB BosbTepa. OCHOBHBIE MOJIOKEHMS, JICKAIUE B
ocHoBe Mojienield. OOImuii BUA CUCTEMbI YPAaBHEHHIA.

10. Moaenb «XHITHUK-)KEPTBay», €€ BUJ U KaUeCTBEHHOE HccieaoBanue. Hepocratku monenu

11. UMMyHONIOTHYECKHE OCHOBBI pabOThl MMMYHHO# cucTeMbl. [locTpoenue 6a30Boil maTe-
MaTHYECKON Mojaenu nH(peknoHHoro 3adoneBanus (monens [.1. Mapuyka).

12. ITocTpoenne MaTeMaTHUECKON MOAEIN IT'yMOPAJIbHOTO HMMYHHOT'O OTBETA, OIIMCHIBAEMOM
CUCTEMOM MHTETPO-Tu(PepeHITNATHHBIX YPABHCHHH.

13. MccnenoBanne MaTeMaTHYECKOM MOJENIN TyMOpPaIbHOIO HMMYHHOTO oTBeTa. CyliecTBo-
BaHUE U €IMHCTBEHHOCTb PELIEHUS 3a7ja4H, ONUCHIBAIOIIEH MaTEMaTHIECKYIO MOJIEIb.

14. ccnenoBanne MaTeMaTHYECKON MOJEIM T'yMOPaJIbHOIO MMMYHHOTO oTBeTa. Heorpuna-
TENBHOCTD PEIIEHUS 3aa4H, ONUCHIBAIOIIECH MaTEMAaTHIECKYIO0 MOJEIb.

15. UccnenoBanne MaTeMaTHMYecKON MOJENM T'yMOPAaJbHOTO MMMYHHOro orBera. Cramuo-
HapHBIE PELICHHUS.

16. MccnenoBaHne MaTeMaTMYeCKON MOJENM I'yMOPaJbHOTO MMMYHHOTO OTBETa. Y CTOWYH-
BOCTb COCTOSIHHA 3I0POBOI'0 OPraHU3Ma.

17. UccnenoBaHne MaTeMaTHMYeCKON MOJENHM I'yMOPaJbHOTO MMMYHHOTO OTBETa. Y CTOWYH-
BOCTb XPOHUYECKOTO ITPOLIECCa C MAJIBIM MTOPAKECHUEM OpraHa.

IIpumep pacyeTrHoro 3aganus

N —

S

3amanue 1 [Tonp3ysce MathCAD, noctpoiitTe rpaduku peuieHus U (pa3oBbie MOPTPETH TUHA-
MHUYECKON CHUCTEMBI, MOACIUPYIOMIEH B3aUMOICHCTBUE MOMYJIALMN MPU 3aJaHHBIX 3HAYEHUAX
napamerpos a,b,c,d. Uccrnenyiite nmoBeicHHE PEeLICHUS, U3MEHSIS TapaMeTphI.

xX'(t)=(a-by)x
V() =(-c+dx)y



x'(t)=(a—by)x—ax’ .
3amanue 2. MccnenoBats IOBEIEHHUE CUCTEMEI ' , » MOJIeIHpYIOLIeH
V() =(—c+dx)y—ay
B3aMMOJICHCTBYE MOMYISAIUN. BBIMONIHNUTE BEIUKCICHUS TSI 3aJaHHBIX TTapaMeTpoB a,b,c,d u
pPa3IUYHBIX OL.

OueHoYHbIE CpeACTBA JII UHBAINUJIOB U JIUI] C OTPAaHUYE€HHBIMU BO3MOKHOCTSIMU 3/10POBbBS
BBIOUPAIOTCS C YUETOM MX MHIUBUAYAIBHBIX ICUXO(PHU3NIECKHX OCOOCHHOCTEH.
— MPU HEOOXOAUMOCTH WHBAJIUAAaM U JIUIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-

Bbs IIPEJOCTABIIACTCS JOMOJHUTEIBHOE BPEMS IS TIOATOTOBKH OTBETA Ha SK3aMEHE;

— IIpU TPOBEJICHUH MPOLEIYPHl OLICHUBAHUS PE3yIbTaTOB 00YyUEHHsSI MHBAIUAOB H JIUIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOIb30BAHNE TEXHUUECKUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C X WHAMBHUIYaTbHBIMH OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCSI ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/I0POBbS
U WHBAJIMJOB IpOIEIypa OLIEHUBAHUS Pe3ylIbTaTOB OOyUEHHs MO JAUCLUILUINHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUSI PE3yJIbTATOB OOYYEHHsS WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 37I0POBbsl 110 JUCHMIUIMHE (MOJIYJII0) IPENyCMaTpUBAEeT NPEIOCTABICHUE HH-
(dopmanuu B popMax, afanTUPOBAHHBIX K OTPAaHMUYEHUSAM UX 370POBbS U BOCHIPUATUS HHPOpMA-
L1H:

Jlnist i ¢ HapyIIeHUsIMU 3pEHHUS:

— B TIeYaTHOM (popMe yBEITUUCHHBIM MIPUPTOM,

— B (hopMe PIIEKTPOHHOT O IOKYMEHTA.

Jlnist T ¢ HapyIIeHUsIMU CiTyXa:

— B IIeYaTHOU (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIILHOTO amapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHIEHTa 00Yy-
YAIOIUXCA.

Kpumepuu oyenusanusa no npomexcymounoi ammecmayuu

3auer BBICTABIJIAETCS MO pe3yibTaTaM paboThl CTyAEHTa B TeueHue cemecTtpa. OTMeTka
«3aUTEHO» BBICTABISIETCSA CTYACHTaM, KOTOPBIE PETYJIAPHO MOCEIIAIM 3aHATUS, BBIOJIHSIN He-
o0xoauMble 3aaHusl B cpokK. OTMETKa «HE 3a4TEHO» BBICTABIIAETCS CTYAEHTaM, KOTOPbIE MPO-
nyctunu 6osnee 60 % 3aHATHH, HE TMPeAOCTaBUIN pedepar, He MOTYT OTBETHUTHh Ha BOIPOCHI K
3aueTy.

5. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIbHOM Y4eOHOM JUTEPATYPbl, HEOOX0AMMOM A5
OCBOEHUS TMCUMILIUHBI (MOIYJIs1)
5.1 OcHoBHas JUTEpaTypa:

1. Pomantoxa, A.A. MaremaTuyeckre MOJICIM B UMMYHOJIOTHH U 3MTUAEMUOIOTUN UH(DEK-
IMOHHBIX 3a001eBanuii / A.A. Pomantoxa. - Mocksa : 3narensctBo BMHOM. JIaGoparopust
3HaHui, 2011. - 293 c. - ISBN 978-5-94774-900-7 ; To e [Onexrponnslii pecypc]. URL:
http://biblioclub.ru/index.php?page=book&id=468724
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2. OnoBuy, B.. MaTrematnueckue MOJIeNIM €CTECTBEHHBIX HAYK [ DJIEKTPOHHBIN pecypc] :
yue0. mocooue — DnektpoH. naH. — Cankt-IlerepOypr: Jlanp, 2011. — 336 c. — Pexum noc-
tyna: https://e.lanbook.com/book/689.

3. T'opnau, b.A. Maremarudeckoe MoaenupoBanue. [loctpoenne mMoneneid 1 YuciaeHHast
peanu3anus [DnekTpoHHbIH pecypc] : yueb. mocobue / b.A. I'opnau, B.I'. llaxoB. — DnekTpoH.
man. —  Cankrt-IletepOypr Jlamp, 2016. — 292 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/74673 .

6. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHHUKAUMOHHOUH ceTn «WHTep-
HeT», He00XOAUMBIX /15 OCBOCHMS AU CHUIIUHBI.

1. http://mathmod.aspu.ru - Caiitr coBMecTHO# J1aboparopuu MHCTUTYyTa MareMaTrhye-
ckux npobiem Ouonormu Poccuiickoll akamemMuu HayK MU ACTpaxaHCKOI'O TOCYIapCTBEHHOTO
YHHUBEpPCUTETA

2. http://dmb.biophys.msu.ru - MHpopmannonHas cucrema «J{uHaMHuecKue MOZICTH B
OHOJOTUNY, pacCcunMTaHasi Ha MIMPOKUI KPYT MOJIb30BaTeNIel, BKIIOYAET B ce0sl THIIEPTEKCTOBBIE
JOKYMEHTBI U PEJSIMOHHbIE 0a3bl TaHHBIX U 0OecTeYrBaeT yHU(UIIMPOBAHHBIN JOCTYI K pa3-
HOOOpa3HOW WH(OPMAITUH IO TaHHOW MTPEAMETHOM 00JIaCTH.

7. MeToauyeckue YyKa3aHus [1Jsi O0y4alOIIHMXCA MO OCBOCHHI0 JAHCHUILIHMHBI
(Moxys)

CamocrosTenbpHas paboTa CTyIeHTa MpecleayeT CIEAYIOIINE LENIU: COBEPIICHCTBOBA-
HUE HaBBIKOB caMOOOpPa30BaTeNbHON pabOThl KaK OCHOBHOT'O IyTH® IMOBBIIIECHUS YPOBHS 00pa-

30BaHUs; YIIIyOJICHHE U pacIlUpEeHUe 3HAHUN MO IPEMETY.®
TemaTnueckoe MIaHUPOBAaHHE CAMOCTOSATEIBHOM pabOThI CTYICHTOB

Pazgen Tema CopaeprxaHnue BOIIPOCOB TeMbl Bun pa6orsi
1 Marematuueckue | MartemaTuueckue MOJIEIU, onuckiBae- | [louck HeoOXoguMoi
MOJIETIN TMHAMUKH | Mbl€ JINHEWHBIMH Pa3HOCTHBIMU YpaB- | HH(pOpMAIH (cm.
MOMYJISLUNA HEHUSMU NIEPBOIO U BTOPOI'O MOPSIIKA, | CIIUCOK JIUTEPATYphl).
CHCTEMaMU pPa3HOCTHBIX YypaBHEeHUH | Pemenue 3amay.

nepsoro nopsaka. Mccnenosanue Mo-

nenu Bonbreppa (Momenu XWITHHK-

XKepTBa). MareMaTtudeckue MOJEIH B

Teopun srmaeMui (Moxenu baiinu,

MOJIEIH SMUIEMHUI C NEPEHOCUUKAMMU).
2 Maremarnueckue | IMMyHosormdeckue ocHOBBI paboThl | [lonick HeoOxomumon
MOJIENIM B UMMY- | UMMYHHOM cuctemsl. [loctpoenue 0a- | nunpopmarmu. M3yde-
HOJIOTUH. 30BOM MaTeMaTU4EeCKON MOJENNW HH- | HUE€ JEKIHOHHOTO Ma-
(beKImoHHOro 3200JIeBaHuSI. tepuana. KoHcnekru-

pOBaHUE.

B ocBoeHuu NMCHUIUIMHBI MHBATUAAMHU U JIUIAMHU C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBBSl  OOJIBIIIOE 3HAYCHUE HMEET WHIWBUIyaJlbHas ydeOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE Y4eOHOr0 MaTepHara.

WuauBuayanbHble KOHCYJNBTAIMM IO TPEIMETY SIBISIOTCS BaKHBIM  (DaKTOPOM,
CHOC06CTBYIOH_[I/IM HHIAUWBUAYaJIU3allun 06y‘-I€HI/I$I " YCTAHOBJICHUIO BOCIIUTATCIIBHOTO KOHTAKTa
MCXKAY NOpernoaaBarcicM H O6y‘-IaIOH_II/IMCSI HHBAJILJIOM WJIK JIMIOOM C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37J0POBbsI.

8. llepeuens MHGOPMATMOHHBIX TEXHOJIOTHIA, HCMOJIb3yeMBbIX MPH OCYLIECTBICHUH
00pa3oBaTe/ILHOIO NMpPoIecca Mo JMCUUILIHHE (MOIYJII0) (IPpH HEOOXOAUMOCTH)

8.1 IlepeyeHp HE0OXOAMMOI0 MPOrPAMMHOI0 O0ecreYeHus!

Microsoft office

MathCAD
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8.2 Ilepeyenb He0OXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

He tpeOyercs.

9. MarepuaJjibHO-TeXHMYeCKasi 0a3a, HeoOXoaMMAas JIsl OCylIeCTBJIeHUsI 00pa3oBa-
TeJBHOI0 MPoIecca Mo JMCUUILUIHHE

Ne

Bun pa6or

MarepuanbHO-TeXHUYECKOE 0OecreueHrue JUCITUTUTHHBI (MO-
JTyJisl) ¥ OCHAILIEHHOCTh

JIekIIMOHHEBIE 3aHATUA

JICKITMOHHAS ayIUTOPHS, CIICIIHAIEHO 000PYIOBAaHHASI MYJTb-
TI/IMGIIPIP'IHBIMPI ,Z[GMOHCTpaL[I/IOHHBIMI/I KOMIIJICKCaMHU, y‘-I€6H0ﬁ
MeOenbIo

CeMuHapckue 3aHATHS

CrieninaapbHOE TOMEIIEHUE, OCHAIIEHHOE YIeOHOM MeOelbIo,
MIPE3CHTAIIMOHHON TEXHUKOH (MPOEKTOP, 3KpaH, HOYTOYK) U
COOTBETCTBYIOUINM IporpaMMHbIM obecnieueHuem (I10).

JlaGopaTopHbie 3aHITHS

[Tomemenue a1 npoBeeHUs Ja00PATOPHBIX 3aHATUH OCHA-
IIIEHHOE y4eOHOM MeOemblo, TOCKOH MapKepoM MM MEJIOM

I'pynnoBsle (MHAUBU-
TyallbHbIE) KOHCYJIbTa-
1UH

ITomemenue s NpoBeAEHNs TPYNIIOBBIX (MHIUBUAYaIbHBIX )
KOHCYNbTAIUi, y4eOHOU MeOembI0, TOCKON MapKEepOM HUITH Me-
JIOM

Tekyiuii KOHTPOJIb,
MIPOMEXKYTOUHAsI aTTe-
CTaIus

[Tomemenue 11t TpoBEACHUS TEKYIIEH U MPOMEXKYTOYHOM aT-
TeCTaIlH, OCHAIIEHHOE Y4eOHOW MeOeIbIO.

CamocrosiTenbHas pa-
6ota

Kabuner a1 caMocTosITeIbHON paboOThI, OCHALIICHHBIH KOM-
IBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJKIIIOYEHUS K CETU
«MIHTEpHETY, MPOrpaMMON SKPaHHOTO YBEITHMUEHHS U o0ectie-
YEHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-
00pa3oBaTeNbHYIO CPEey YHUBEPCUTETA
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Peuensus

Ha pabovyro MPOrpaMMy JUCLUILTMHBI «MaTeMaTH4ecKrue MOIeIH B OHOTOrHH 1
MEIMIHHEeY 110 HarnpasieHuro oArotoBku 02.03.01 «MaremaTtuka u
KOMIIBIOTCPHBIC HAYKH», TOJrOTOBIEHHYIO Ha Kadeape QYHKIHOHATILHOTO
aHanuza u anredper Kyol'V.

Henbro pucuuminaer «MaTematnyeckue MOJIENH B GHONOTHE M MeIUIIHHE
ABICTCS  IIOATOTOBKA  CTYAEHTOB B  OOJIACTH  MCCIIENOBAHUS  CJIOMKHBIX
OHONOrUYEeCKHX CHCTEM U IIPOLECCOB PAsHOTO YPOBHs OPraHW3AlMH HAa OCHOBE
METOJ0B MaTeMaTHIe€CKOI0 MOJICTUPOBAHKS.

IlporpamMma  nucHumiMHel «MaTeMaTHUecKHe MOIENd B OHOJOIHH U
MEIHUIMHE» OTBCYAET COBPEMEHHBIM TPeOOBaHUAM K OOYYEHHIO U OTpakaeT
COBPEMEHHBIE TEH/ICHIMH B OOY4YeHWH W BOCHUTAHHM JHYHOCTH. [Iporpamma
c(hopMHpOBaHa MOCIIEOBATEIBHO, JTOTHYECKH BEPHO, YTO IT03BOJISIET O0ECIIEYUTH
BEICOKUH YPOBEHb YCBOGHHMSI 3HAHWN M yMEHHUi, HEOOXOMUMBIX IS o0yueHwUs
CTy[I€HTOB BBICIIMX Y4eOHBIX 3aBeJeHHI [0 HAIpaBIeHHIO moarotosku 02.03.01
«MateMaTtrKa ¥ KOMIIBIOTEPHEIE HAYKID.

PaGoyast nporpamma naer uenocTHOe NpencTaBleHHE O MUCIMATLIAHE.
Crpykrypa M comepikaHue Kypca B3aWMHO JOMOJHSIOT Apyr ngpyra. Takxke B
IporpaMMe MNPHUBEAEHBI NPUMEPBl 3aJaHUi U IPOMEXYTOYHOM AaTTecTaluy,
[ICpEICHb  BONPOCOB  BBIHOCHMBIX Ha  3a4yeT, II€peueHb OCHOBHOM W
JIOTIONHUTENIFHOH ~ JIUTEPATyphl,  JOCTYHONW  0OYYarOLIHMCH. Copepxanue
IPOrpaMMBbl HaNpaBlIeHO Ha NOCTUKEHHE pPe3yJbTaToB, ompeneisembx OI'OC.
Conepxanue OTpa)kaeT IOCIEIOBATEILHOCTD GopMupoBaHHS HEOOXOIUMBIX
KOMIIETEHIUH.

B nenom, pa6oyas mporpamma 1o aucuuminHe «MaTteMaTuueckie MOIENH B
Ouomornn U MexuimHe» cootBercTByer ®I'OC BO M oTBewaer COBPEMEHHBIM
TPeOOBAHHAM K Ka4eCTBEHHOMY 00Opa3oBaTeNbHOMY Tporeccy. JlaHHas paboyas
nporpaMMa MOJXET OBITb  HCIONB30BaHA Ui OOECIIEYeHHS OCHOBHOI
00pa30BaTeNbHOM  IpOrpaMMbl 10  HamlpaBIeHHIO oArotosku  02.03.01
«Marematyka 1 KOMIBIOTEPHEIE HAYKK.

Penensent

KaHIUIAT IeJarorHyecKux Hayk,

JOLEHT Kapeapsl HHPOPMAITHOHHBIX

oOpasoBaTebHbIX TexHomoruit Kyol'y 3acsako O.B.



Peuensus
Ha pabo4yro IporpaMMy IHMCHHUILIMHEI «MaTeMaTHdecKue MOENIH B
Ouonorun U MeauiuHe» s Hanpasienus 02.03.01 MaremaTuka u

KOMITBIOTEpHBIE HaykH (OakaaBpHar)

CocraBuTens MporpaMMeI: JOLEHT Kadenphl GyHKIHOHAIBHOIO aHaIN3a H
anreOpel, KaHmuaar ¢us.- maT, Hayk Oinac W.JI.

Pabouas mporpamMma BKJIFOYAeT paszelibl: Ledd U 3a0aul M3ydeHHs IUCLHU-
TUTMHBL; MECTO NUCLUIUIMHBI B CTPYKTYpe 00pa3oBaTeNIbHOM MporpamMMel; TpeGo-
BaHHUs K YPOBHIO OCBOCHHS AUCLMIUIMHBL, OOLIYIO TPYJOEMKOCTh M COAEpIKaHHe
AUCLUIUIHHBL, 00pa3oBaTeIbHbIE TEXHOJOTHH; (HOPMBLI NMPOMEKYTOUHOH aTTecTa-
[MHY; NEepeYeHb MPAKTUYECKUX HAaBBIKOB; Y4€OHO-METOIUUYECKOe W MaTepUalbHO-
TEeXHHYeCKoe obecreyeHne NUCUUILTMHBL [T0HOCTBIO COOTBETCTBYET TpeGOoBaHM-
am @I'OC BO no cnennansroctn 02.03.01 Marematnka u KOMIBbIOTEpHBIE HAYKH
(bakanaBpuar). OCHOBHEIE pa3Jelibl POrPaMMBI HAILTM CBOE OTpPaKEHHE B IIe-
pe4yHe MpeACTaBJIeHHBIX B pabouell mporpamMme HEOOXOIMMBIX 3HAHUH M KOMIIE-
TeHLHH. Pacripesienienne BpeMeHH, OTBOAUMOrO Ha U3ydYeHHEe Pa3TMuHEIX PA3eNoB
Kypca, BKJIIOYas CaMOCTOSTENBbHYIO paboTy, COOTBETCTBYET WX TPYHAOEMKOCTH.
IIpuBe€HHBIE B MPOrpaMMe BOMPOCHI K 3a4eTy II03BOJISIOT ONPEEIUTh YPOBEHE
3HAHUWM U YMEHUU CTYyAEHTOB.

B nenomMm, pabodas mporpamma AMCHMIUIMHEI «MaremMaTHuecKre MOJETH B
OuoJiorud U MeauuuHe» s crenraisHocty 02.03.01 MaremaThka U KOMIIBIO-
TepHbIE HAYKH OTBEYAET COBPEMEHHBIM TPEGOBAHMSIM K OOPA30BATENLHOMY po-

1IecCy U MOXKET OBITh MCIOJIB30BaHA ISl TIPENIOJaBaHHsL CDI"B@Y\BO «Ky6I'Y».

Penenzenr,
KaHJUIaT (PU3.-MaT. HAYK, JTOIIEHT, A5
JIOLEHT Kadeapsl MPUKIaTHON MaTeMaTHKH Ky6FTV s/ K. A, Kupnit




