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1 HCJII/I U 3aJa9Y4 U3YICHUA TUCHUIIINHBI

1.1 lean aucuMnIMHbI

Llenpio Kypca «MaTeMaTu4eckue MOJAETH B OMOJOTHH M MEAMLIMHE» SBISETCS MOITO-
TOBKa CTYIEHTOB B O0JIACTH HCCIICZOBAHUS CIJIOKHBIX OHOJIOTMYECKUX CHCTEM M IPOLIECCOB
Pa3HOr0 ypOBHs OpraHM3alid Ha OCHOBE METOJ0B MaTE€MaTHYECKOI0 MOJCIMPOBAHHUSA; O3HA-
KOMJICHHE CTYJEHTOB C OCHOBHBIMM METOAAMM HCCIIEIOBAaHUS MAaTEMATUYECKUX MOZEIIEH, OIu-
CBIBa€MBIX Pa3HOCTHBIMU, TU(PEepeHIINATHLHBIMI U UHTETPAIbHBIMUA YPAaBHEHUSMHU.

1.2 3agaun AMCHUILIMHEI

— U3YYHTh CIIOCOOBI MATEMaTHUECKOW (hOpMaAIIN3aLMU TUIIOBBIX OMOJIOTUYECKUX CUCTEM;

— PaccMOTPETh PA3JIMYHBIX U HauboJiee YacTO UCHOJIb3yeMble IIPUEMbl MOJAEIMPOBAHUS
CJIOHBIX OMOJIOTUYECKUX CUCTEM M METO/IbI aHATIM3a MOJIETIEH;

— 00CyIUTh IPUMEHEHHUE Pa3IMYHbIX BHIUMCINUTEIIBHBIX CXEM pacueTa MoJielel;

— 03HAKOMHTHCS C KIACCUYECKUMU MOJAEISIMH B OMOJIOTUH M TIPOJAEMOHCTPUPOBATH 3HA-
YEHHE MATEeMaTUYEeCKOI0 M KOMIIbIOTEPHOI0 MOAEIMPOBAHUS JJIsl TIOHUMaHUs IPUPObI OHOJI0-
THYECKUX CUCTEM M (DYHKIIMOHUPOBAHUS OMOJIOTUIECKUX CUCTEM.

N3ydenue kypca «Maremarnyeckue MOJEINU B OMOJOTUU M MEIULMHE)» PAaCCUUTAHO HA
onuH cemectp. OOIas TPyAOEMKOCTh JAUCLUILIMHBI COCTABISET 2 3a4E€THBIX €AMHUIIB], /2 aKa-
nemuyecknx 4aca (M3 HUX 24,2 koHTakTHBIX). Kypc «MaremaTnueckue MOAETH B OMOJIOTUU H
MEIUIUHE» COCTOUT U3 JIEKLMOHHBIX M MPAKTUYECKUX 3aHATUH, COMPOBOXKIAEMbIX PErYyJISIpHON
WH/IMBUIYaJIbHOW pabOTON MpemnoAaBaTes Co CTyJeHTaMU B IIPOIIECCE CaMOCTOATENbHOM pabo-
Thl. B KoHIIE 8 cemecTpa npoBoauTcs 3adeT. [IporpaMMoii TUCHMITIIMHBI IpeAyCMOTpeHsb! 12 ya-
COB JICKIIMOHHBIX M 12 9acoB MPaKTHYECKUX 3aHATUH, a Takke 48 4acoB caMOCTOSATEIBHON pabo-
TBI.

1.3 MecTo aucuuiinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuunnuza «MaTtemMaTH4ecKre MO/ B €CTECTBO3HAHUU» BKJIIOYEHA B BAPHATUBHYIO
yacth nukia b1 Jlucuumnnuee! (Moaynn), aeisercs (GakyJlIbTaTUBHON TUCIMITIIMHOM.

JUis yCHEIIHOTO OCBOEHHUS TUCHMIUIMHBI O0yYaromMiics JTOJKEH BJIaJeTh 3HAHUSIMU,
YMEHUSIMH M HaBBIKAMU IO MpOrpamMMme AUCHUIUIMH «MaTeMaTudeckuil aHamuzy», «Anredpay,
«Auddepennmanbubie ypaBHeHUS», «DYHKINOHAIBHBIN aHAIN3Y.

TpeGoBanus K YyPOBHIO OCBOCHUSI TUCHHUILIMHBI
[Ipouiecc u3yueHus: MUCUUIUIMHBI HallpaBlieH Ha (OpMHUpOBaHHE Yy OOydaromuxcs Mpo-

deccronanpabix KomnereHnuit [1K-5

Nunexc | ConepxaHue KOM- o
Ne .. B pe3ynbrate n3yueHus: yaeOHON AUCHUIUIIMHBI 00y4a-
KOMIIe- | TeTeHuuu (Mim eé
ILII. FOLNECS JOKHBI
TCHIIMM | YaCTH)
3HATH yMeTh BJIAJAETh
0. [1K-5 CIIOCOOHOCTBIO HC- | OCOOEHHOCTH 00B- | BBIABISTH 00- HaBBIKaMU
MOJIb30BaTh METO- | €KTOB MOJICITUPO- IIFE 3aKOHOMEP- | IPUMEHEHUS
bl  MaTeMaTuye- | BaHUS ¥ METOJAUKH | HOCTU UCCIEIy- | MaTeMaTh4e-

CKOIO M aJITOpUT-
MHUYECKOI0  MOJe-
JIMPOBaHUS npu
pELICHUU TEOPETH-
YecKuX U  Ipu-
KJIQJHBIX 3a/1a4

HUCCIIEIOBAHUS MO-
neneu

E€MBIX O0BEKTOB,
BBIOMPATh METO-
JIbI KICCIIEIOBA-
HUS MaTeMaTu-
YEeCKHX MOJETIeH,
CTPOUTH H HC-
CJIe10BaTh Ma-
TeMaTUYECKHe
MOJICTN

CKOTO arapa-
Ta K MCCIIey-
€MBIM MOJIe-
JISIM, HaBBIKa-
MH HEOOXO0IH-
MBIX TEXHUYE-
CKHX TIpeoOpa-
30BaHUI;
HaBBIKAMH




WNunexc | ConepxxaHue KOM- .
R B pesynbprare uzydeHust yueOHOM TUCIMIUIMHBI 00y4a-
KOMIIe- | TeTeHuuu (Wim eé

ILIL. IOLLUECS TOJIKHBI
TEHIIMU | 4acTH)

3HAThb YMETH BJIAJ1€Th

HpI/IMeHeHI/ISI
MOJTyYEHHBIX
3HAHUH

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 Pacnpenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OO1mast TPYA0EMKOCTh AMCHUILIMHBI cocTaBisgeT 3 3a4. ¢1.(108 yacoB), ux pacmnpemaere-

HHUEC I10 BUAAM pa60T IMPEACTABIICHO B Ta6J'II/IHC

Bun yae6HO# paboThI Bcero Cemectp
4acoB ("achl)
8
KonTakTHasi pabora, B TOM 4YHcJI€:
AyauTOopHBIE 3aHATHS (BCEro): 24 24
3aHATHA JIEKIUOHHOIO TUIA 12 12

JlaGopaTopHble 3aHITHS

3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPBI, PAaKTUYe-
CKHE 3aHSTHUS)

12 12

HNnasi koHTaKTHas padora:

KonTpons camocrositensHoi pabotsl (KCP)

ITpomexxyrounas arrecranus (MKP) 0,2 0,2

CamocrosTeabHas paﬁoTa, B TOM YHCJIE:

IIpopabomxka yuebHnozo (meopemuuecko2o) mamepuana 16 16
Buvinonanenue unousuoyanvHulx 3a0anuil (n0020moesKa 14 14
coobweHull, npezenmayuii)
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 17,8 17,8
KoHTpoJb: -
[ToaroTroBKa K SK3aMeHY - -
O01as Tpy10eMKOCTh yac. 72 72
B TOM 4YHCJI€ KOHTAKT- 242 24.2
Has padorta
3a4. efi 2 2

2.2 CTpyKTYypa AUCHMIIUHBI:
Pacnpenenenne BumoB yaeOHON paOOTHI M KX TPYJOEMKOCTH TIO pa3ieaM JAACIUTLTHHBI.
Paznenbr MUCIUTUTMHEL, U3ydaeMbIe B 1€BATOM CEMECTpe

KonnuecTBo yacoB
Brea-
No HanmenoBaHue pa3nenos Bee- AymuTopHas yIu-
pabota TOpHAas
ro
pabota
J | 1I3 JIP | CPC
1 2 3 4 5 6 7




YPaBHEHHUSMH IIEPBOIO M BTOPOTO IOPSIIKa,
CHUCTEMaMM Pa3HOCTHBIX YPABHEHHMH IEpBO-
ro nopsiaka. MaremaTu4eckue MOJEINH, ONH-
ChIBa€Mble  OJHUM  Ju(depeHIrnaTbHbIM

1. MareMaTHueCKHe MOJICTH JTUHAMUKY nonyssiimid | 40 | 6 6 28
2. MaTteMaTH4ecKre MOJEITN KMMYHOJIOTHI 31,8 6 6 19,.8
Hmoeo no oucyuniune: 12 12 47,8
2.3 Copnep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA
Ne
HaumeHoBaHue ®opMa TeKylIero
n/ Conep:xanue pa3iena
I pa3aena KOHTPOJIA
1 2 3 4
1 Marematuueckue BBenenune. Maremarnueckue Moein O1o-
MOJEIIA JUHAMUKHU | JIOTMYECKUX nonyssuui. Monens Manbty-
MOMYJISIIUNA ca. Mogens @epxronbcra-Ilepina. Moaens
Bonbreppa (Moenb XUITHUK-KEPTBA). VYeTHbII onpoc,
Kinaccudukanust THIIOB B3aUMOIeHCTBUMA pedepar
Konkypenuus. Xumnuk-xeprsa. 0600-
LICHHBIE MOJIEJIN B3aUMOJEHCTBUS BUIOB.
Moaenps Kosimoroposa.
2 Marematuueckue | MateMaTudyecKue MOJIEIW B TEOPUHU DIIUJIE-
MOJEJIN B ME/IU- Muii. MIMMyHOOrnueckue OCHOBBI PabOThI
IIUHE. UMMYHHOU cuctembl. [locTpoenne 6a30Boit
MaTeMaTHYeCcKol Mozenu HHGPEKIHOHHOTO
3a00jIeBaHUs, ONMCBHLIBAEMOM  CHCTEMOIl
muddepeHIaNbHbIX YpaBHEHU ¢ 3ara3/ibl-
BaroluM aprymenrom (mozaens I'.M. Map-
yyka). [locTpoenne maTremaruyeckoil Moje-
I TMOPalbHOro MIMMYHHOTO OTBETa, OIlHi- Vermbiii onpoc,
ChIBaeMO# CUCTEMOM HUHTETpo-
muddepeHIManbHBIX ypaBHeHHH. Wccneno-
BAHHME IIOCTPOCHHONW MAaTE€MaTHYECKOW MO-
JeM TYMOpPaJIbHOTO HMMMYHHOTO OTBETa:
CyIlIECTBOBaHUE, E€AMHCTBEHHOCTh U HEOT-
pULATEIBHOCTh PEUICHUs; CTalMOHApHbIE
pelIeHus; YCTOMUYMBOCTh COCTOSIHUSL 3/10PO-
BOI'O OpraHM3Ma M YCTOMYHMBOCTh XPOHHMYE-
CKOT'0 TIpollecca ¢ MaJIbIM TOpaXXEHUEM Op-
raHa.
2.3.2 3aHATHSA CEMUHAPCKOI0 THUIIA HE MPEIyCMOTPEHBI
2.3.3 JIaGopaTopHble 3aHATHA.
Ne
HaumenoBanue ®opMa TeKylIero
n/ Coaep:xanue pa3aesia
I pasaeJa KOHTPOJIA
1 2 3 4
1 MaremaTnueckue MareMmatnyeckue MoJenu OHOTOTHYECKUX
MOJICNIA JUHAMUKHN | HOmyysiquid.  Maremaruueckue  MOJEINH,
MOMYJISIUANA ONKMCHIBAEMBIE JIMHEWHBIMH PAa3HOCTHBIMM | [IpoBepka momaiinero

3a/1aHus,
YCTHBIN OITPOC




HauMenoBanue
pa3aena

®opMa TeKylIero

Coaep:kanue pasaeja
aep pasi KOHTPOJIA

YpaBHEHUEM IMEpBOro mnopsnaka. Maremartu-
YECKUE MOJENH, ONHMCBIBAEMbBIE CHCTEMaMHU
JIBYX aBTOHOMHBIX JuddepeHanIbHbIX
ypaBHeHui. HccienoBaHue yCTOMYMBOCTH
CTallMOHAPHBIX COCTOSHHUM HEIMHEWHBIX CH-
creM BTOporo mnopsaka. Mccienoanue mo-
nenur BosbTeppa (MO XMITHUK-)KEPTBA).

Marematnueckue
MOJIEJIU B MEQUIIMHE

MareMatuyeckre MOJEIH B TEOPHUH dIIUJIe-
My (Monenu boiinm, mMomenu snuaeMui C
nepeHocunkamu). Iloctpoenne 6a3oBoii Ma-
TEMaTHUYECKOW MOJCIN MH(PEKIIMOHHOTO 3a-
oonesanust (Mozxenu ['.M. Mapuyka). Hc-
CleJOBaHME  MOJENH:  CYUIECTBOBAaHHUE,
€MHCTBEHHOCTh U HEOTPULIATEILHOCTh pe-
[ICHUSI; CTAllMOHAPHBIE PELICHUs; yCTONUU-
BOCTh COCTOSIHHSI 3JI0POBOTO OpraHU3Ma M
YCTOHYMBOCTh XPOHUYECKOTO TMpolecca ¢
MaJIbIM MMOPaKEHUEM OpraHa.

Has pabora

2.3.4 TlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB) KypCOBBIE pabOTHI HE
PEyCMOTPEHBI.
2.4 IlepeyeHb y4eOHO-METOANYECKOr0 OOecnedeHHs AJIsl CAMOCTOATEIbLHOH padoThl
o0yyarommxcsi Mo JMCHUIINHE

HepequL y‘le6HO-M€TO,Z[I/I‘IeCKOFO obecrieyeHus JUCHUITIINHBI

cTanus (3aueT, SK3aMeH)

Ne Bun CPC IO BBIIIOJIHEHUIO CaMOCTOSITENIbHOM pabOThI

1 2 3

1 |IIpopaboTka yuebHOrO |«Memooduueckue yKasaumus no opeanu3ayuu CamMoCmosmenbHOl
(TEOPETHUYECKOTO) MaTe- |[pabomvl CMYOeHMO8», YMBEPAHCOeHHble Kapedpou GyHKYUO-
puana HAIbHO20 aHanuza u aneeopuvl , npomoxonr Ne 1 om 31 aseycma

2017 .

2 |BeimosiHeHME TOMAIIHUX [« Memoouueckue yKazanusi no OpeaHu3ayuu camoCmosmenbHou
3a/IaHu (pelIeHue 3a-  |pabomvl CMyOeHmo8y, YmeepicoeHHvle Kagheopol @OYHKYUo-
Jay) HAIbHO20 aHanuza u aneeopuvl , npomoxonr Ne 1 om 31 aseycma

2017 .

3 [[logroroBka K TeKymiemy |« Memoouyeckue yKazanusi no OpeaHu3ayuu camocmosmenbHOu
KOHTPOJTIO (KOHTPOJIBHAS |[pabomuvl  cmyoenmosy, ymeepiicoeHHvle Kageopol GyHkyuo-
pabota u ap.) HAIbHO20 aHanuza u aneedopwl , npomokoa Ne I om 31 aseycma

2017 e.
4 |[IpomexxyTouHas atte- |«MemoouuecKkue yKa3aHus no OpeaHu3ayuu CamoCmosmenbHou

[pabomsl cmyoenmosy, ymeepicoeHuvle Kageopou @GyHKYuo-
HAIbHO20 aHanuza u aneedopwl , npomokoa Ne I om 31 aseycma
2017 e.

Y4eOHO-METONUYECKUE MaTepHambl JUIsl CaMOCTOSTENIbHON pPadOThl 00ydYaromUXCs U3
YHUCIIa MHBAJIUIAOB | JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) npegocraBisroTcst
B (popmax, alanTHPOBAHHBIX K OTPAHHMYCHUSIM HX 3I0POBBSI U BOCIIPHUATHS HH(OPMAITUH:

JIst i1l ¢ HapyleHUs MU 3pEHUS:

IIpoBepka gomarHero
3a/laHusl, KOHTPOJIb-




— B IIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM opme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist TaI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIIA TIEpeYCHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOLIIXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu u3y4eHNM TaHHOTO Kypca MCIONB3YIOTCS  TPAIUIIMOHHbIE JIGKIIMHA U JTa00paTOPHBIC
3aHATHA C TIPUMEHEHUEM KOMIIbIOTEpPA.

[enp m1abopaTOPHBIX 3aHATHI — HAYYUTh CTYJACHTA MPUMCHSTH TOJyYCHHBIC HA JICKIIHSIX
TEOPETUYECKHE 3HAHUS K PEIIEHUI0 M HUCCIIEJOBAHUIO KOHKPETHBIX 3anad. lIpoBoasrcs koH-
TPOJIbHBIE PAOOTHI JIJIsl IPOBEPKH YCBOCHHUS MaTepuala CTyIeHTAMH.

CaMocTosTenbHast paboTa CTYACHTOB SIBISIETCS HEOTHEMIIEMOI 4acThIO Mpolecca MOro-
toBKH. [log camocTosiTennbHOM paboTOl MOHMMAETCS YacTh Y4eOHOU TUTAaHUPYEMOM paboThI, KO-
TOpasi BHIIOJHSAETCS MO 33JaHUI0 U IPU METOIUYECKOM PYKOBOJICTBE MpeIoaaBarens, Ho 0e3 ero
HENOCPEJICTBEHHOI'O yYacTHsI.

CamocTtosTenbpHas paboTa HalpaBiieHa Ha YCBOCHHE CHCTEMbl HaydHbIX U TMpodeccuo-
HAIBHBIX 3HAHUHU, (OPMHUPOBAHUS YMCHHI W HABBIKOB, IIPUOOPETCHHUE OIBITA CAMOCTOSTCIILHOMN
TBOpueckoil aesrenbHocTU. CPC momoraer ¢GopMuUpOBaTh KYJIbTYPY MBIIIJICHUS CTYACHTOB,
pacuIupsITh MO3HABATEIBHYIO JAESTEIbHOCTD.

[To mucuunnuue «MaTemaTuyeckue MOJeNld B OWOJIOTMH M METUIIMHE» MpeararoTcs
cienyromme GopMbl CAMOCTOSTELHOW PaOOTHI:

a) YriyOJIeHHbIN aHallu3 HAyYHO-METOUYECKON JTUTepaTyphl U U3y4yeHUE Y4eOHOro MaTe-
puana, npeIycCMOTPEHHOT0 paboyeil mporpaMMoi, HO He U3JI0KEHHOTO B JIEKIUSX;

0) MOATOTOBKA K KOHTPOJILHOMY OMPOCY Ha MPAKTHYECKHUX 3aHATHUSIX; B) HalKMcaHue pede-
paTOB U MOATOTOBKA JTOKJIA/IOB;

T) pellleHne pacyeTHbBIX 3a/1a4

4. OueHOYHbIE CPEICTBA VISl TEKYIEr0 KOHTPOJISA YCIIeBA€eMOCTH U MPOMEKYTOUHOM

aTTreCTalumn

4.1 ®oHj OLIEeHOYHBIX CPEACTB /IS IPOBeeHUs TeKyllel aTrecTauuu

VYyeOHasi 1€ATEeIbHOCTh MPOXOAUT B COOTBETCTBHHM € IpaduKoM y4eOHOro mpoiiecca.
[Tporecc camMocTOATENBbHON pabOThl KOHTPOJIUPYETCS BO BPEMs ayJIUTOPHBIX 3aHITUA U UH]U-
BU/yaJIbHBIX KOHCYJIbTALIUH.

OneHOYHBIMU CPEACTBAMM JAUCLUIUIMHBI SBISIOTCS CPEACTBA TEKYLIEro KOHTPOJsS (OTBET
y JIOCKH ¥ IIPOBEpKa JOMAIIHUX 3aJlaHui, YCTHBIN ompoc, pedepar) u utoropas arrecranus (3a-
YeT).

OneHka ycreBaeMOCTH OCYLIECTBIISIETCA 110 pe3yJbTaTaM YCTHOIO ONpoca,  OTBETa Ha
3a4yeTe, B X0/1€ KOTOPOTO BBISIBISIIOTCSI YPOBEHb 3HAHUM M IOHUMaHUS TEOPETHUECKOr0 MaTepua-
na.

Bomnpocsl ycTHOro onpoca

1. Kakas Mofenp oTpa)aeT 3aBUCUMBIN OT IJIOTHOCTU POCT YNUCIEHHOCTH MOMYJISIUN?

2. MaremMaTn4ecKuii CMBICI KPUTEPHsI YCTOMYUBOCTH CHCTEMBI 110 JISITyHOBY:

3. JIluHamuueckas cucTema- 3TO: a) MareMaThyeckas MOJelb, OCTPOCHHAs MO oIpeje-
JICHHBIM MpaBujam; 0) cuctema, KOTopasi MOXKET JBUTAThCS; B) CHCTEMA, B KOTOPOH, B OTIIMYHE
OT KMHEMaTHYECKOH, YIUTHIBAIOTCS CHIIBI; T) COBOKYITHOCTh 00BEKTOB, KOTOPbIE BUIOU3MEHSTCS
C TeUEHUEM BPEMEHU

KoHTpoJibHBIE BONIPOCHI /151 TEKYIIEr0 KOHTPOJIA

1. Jlaiite onpenenenue mojaenu. Kak aHamorust HCMONIBb3yeTCsl B MOJICTTUPOBAHUH ?



Noakown

10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

KakoBa no3HaBaTenbHasi pojb Mojeen?

Kakwue tunsl MogenupoBaHus cymecTByoT? Yem oHu pasinyarorcs?

Uto Takoe MOJEIbHbBINA SKCIEPUMEHT?

Kaxk cooTHOCATCS KOMIBIOTEPHBIN 3KCIEPUMEHT U UMUTAIITMIOHHOE MOJIEIMpPOBaHuE?

B yewm 3akimtoyaroTcsi 0COOEHHOCTH MOAETUPOBAHUS B OMOJIOTHU?

Kakue HampaBieHHss MaTeMaTHKHA HWCIOJB3YIOTCS MJIsi MOJSIMPOBAHUS OHOJIOTHYE-
CKHX cucreMm?

B 4em mposiBrisieTcss 0COOCHHOCTh OMOJIOTUYECKOTO MPHIIOKEHUS METOJOB JTUCKPET-
HOM Y HETPEPHIBHOW MaTeMaTUKU?

Uto Takoe nuHamuueckas cucrema? Buibl MaTeMaTHYeCKOTO OMUCAHUsl JUHAMUYE-
CKHX CHUCTEM

Uem oTiiMyaroTCs AMHAMUYECKHUE CUCTEMBI C IUCKPETHBIM BPEMEHEM U HENPEPHIBHBIM
BpeMeHeM?

Uro Takoe crpykrypa? I[IpuBenure mpuMepsl CTPYKTypoOOpa3oBaHHs B OMOJIOTHYE-
CKHMX CHCTEMaXx.

Kakue mH(pOpMaMOHHBIE TEXHOJIOTHH MPUMEHSIOTCS JIUIsi MOJACIUPOBAHUS B OMOJIO-
rumn?

KauecTBeHHble OTIMUMS pelieHUH mMonaen PepXrojbCTa B HENPEPHIBHOW U JTUCKPET-
HOH opme

. Uto Takoe yCTOMYMBOE U HEYCTOMYUBOE paBHOBECHE?

Uro Takoe Touku OuypKaluu CUCTEMbI?

KakoBbI OCHOBHBIC TOHATHS ()EPMEHTATUBHOW KHHETUKH?

Kak ¢popmynupyetcs npocreiimas moaens Boiasteppa-Jlotku?

. UTo Takoe MoJieb «XUIHUK— KEePTBa»?

[IpuBeauTe mpuMepsl aBTOKOJIE0aHUI B OMOJIOTUYECKUX CHUCTEMAaX.

UYro Takoe npeneabHbli UKI?

KaxkoBbI yci0Bus cyliecTBOBaHUs IpeaebHOro nukia B Cucreme?

[lepeuncnure HenocTaTku Kiaccuueckod mozaenu Jlotku — BonbTepa nas onucanus
B3aUMO/ICHCTBUS XUIIHUK — KE€PTBA.

VYKakuTe MyTH MOCTPOEHUs O0jiee peaTucTHIECKUX MOJIeel B3auMOIeHCTBUS

Tembl 1J1s1 HanucaHusi pedpepara

1. Bkan oTeuecTBEHHBIX M 3apYOEKHBIX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE MaTeMaTHuye-
CKOM OMOJIOTHH.

2. MonennpoBaHUE KaK METO]] MCCIIEAOBAHUS OMOIOTUYECKUX CUCTEM.

3. OcHOBHBIE 3Tallbl MOAETUPOBAHUS

4. ABTOKOJIE0aTENbHBIE MTPOIIECCHl B OMOIOTUYECKUX CHCTEMaX

3. KoHcTpynpoBanue MOJIENH «XUIITHUK-KESPTBAY», UMEIOIICH MpeAeTbHbIN TUKIL.

5. CriocoObI 00001IeHHS U YIIPOIIEHUS MOJIENEH.

6. MeToapl IPOBEPKH MOJICITH

Pexomenpauum no moaroroske pegepara

3amava pedepara — 3aKpenuTh 3HAHUS, TOTyYEHHBIC IPU U3YUYEHUU TEOPETUUYECKOTO KYp-
ca, U MOJIYYUTh HABBIKM CAMOCTOSITEIbHOTO M3Y4YEHUs] UCTOYHHKOB JHUTEpaTypsl. PedepaT BbI-
MOJTHSIETCS TIO MPEAJIOKEHHBIM B paboueil mporpamme Temam, oobemoMm 20 - 25 cTpaHHIl KOM-
MBIOTEPHOTO Habopa, TpencTaBisieMblx Ha Oymare gopmara A4. Pedepar mpencrasisieTcss Ha
AIIEKTPOHHOM U OyMa)KHOM HOCHUTENE U JOJDKEH COJIEpKaTh CIEAYIONINE pa3felibl: TUTYIbHBIN
JIWMCT, CO/Iep’KaHue, BBEACHNE, OCHOBHAS YacTh, 3aKJIFOUEHHE, CIIMCOK MCIIOJIL30BAaHHON JHTEpa-
Typsl. [Ipu moaroToBke pedepara CTyIEeHTHI UCMOIB3YIOT YUeOHYIO U CHEIUAIBHYIO JIUTEPaTy-
Py, KypHAJIbHBIE CTaThH, CIIpaBOYHUKH. [Ipu 3ammTe pedepara HEOOXOAUMO MOKA3aTh 3HAHHE
JAUTEepaTyphl MO U3ydaeMoil mpobiieMe, akTyaabHOCTh, YKa3aTh OCHOBHBIE pa3/ielibl Hay4YHOTO
pedepara ¥ CYIIHOCTh M3JIATaeMBIX ITOJIOKCHHM, ClIeiaTh BBIBOJ, C 00O3HAYCHUEM IpPaKTHYC-
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CKOM M Hay4yHOW 3HAYMMOCTHU TeMbI HccienoBaHusa. CBOEBPEMEHHOE U KaYeCTBEHHOE BBIMOJIHE-
Hue pedepaTa BO3MOKHO JUIIH MPU TUIAHOMEPHON CaMOCTOSTEIbHOM paboTe M MOCEIICHUH KOH-
CyJbTaIlNi, paclMcaHue KOTOPBIX COTJIACOBBIBAETCS CO CTyAeHTamMH. M31mokeHHOEe MOHMMaHue
pedepara KaKk LEIOCTHOTO aBTOPCKOT'O TEKCTa OINpPEEeNsieT KPUTEPUH €ro OLIEHKU: HOBU3HA TEK-
cTa; 000CHOBAaHHOCThH BBHIOOpA MCTOYHHUKA; CTENEHb PACKPBITHUS CYHIHOCTH BOIIPOCa; COOO/Ie-
HUS TpeOOBaHMIA K 0()OPMIICHHIO.

IIpumep pacueTHOro 3aaHus

3ananue 1 IMoas3ysce MathCAD, noctpoiite rpaduku pemieHus u Gpa3oBbie MOPTPETHI TUHA-
MHUYECKON CHCTEMBI, MOJACIIMPYIOIIEH B3aUMOICHCTBUE MOMYJISALMI IPU 3aJaHHBIX 3HAYCHUSIX
napameTpoB a,b,c,d. Mccnenyiite moBeaeHNE PEIICHNUS, U3MEHSISI TapaMETPBI.

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

3ananue 2. MccnenoBarh MoBeIeHHE CUCTEMBI , MOJIEIMPYIOLIEn
'(t) = (~c+dx)y —ay?
y)= y-ay
B3aMMO/ICUCTBUE MOMYJISAMNA. BBITOIHUTD BRIYUCICHUS U1l 331aHHBIX apaMmeTpoB a,b,c,d u
pa3IN4YHBIX OL.

4.2 DoHJ O1LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'[pOMC)KyTO‘-IHOﬁ arrecranuu

IlepeyeHb BONpoCcoOB, BBIHOCHMBIX Ha 3a4eT.

1. JluckperHoe MoJienupoBaHUE OMOJIOIMUECKUX CUCTEM: pa3HOCTHBIE MOJIEIH.

JluckpeTHoe MoJeIUpOBaHUE OMOJOTUYECKUX CUCTEM: MATPUYHBIE MOJIEIIH.

3. . KauectBeHHOE nccieoBanue cucreM AByX Iu(depeHnalbHbIX YpaBHEHUN: MeToA da-
30BbIX [IOPTPETOB, 0CO0AsI TOUKA, BEKTOPHOE I10JIE€ HAPaBIECHUI TPACKTOPUU CUCTEMBI.

4. KayecTBeHHOE UCCIIEIOBAaHHE CUCTEM JIBYX AU(DPepeHInaIbHbIX YPaBHEHUNA: METO] U30-
KkiuH. [1aBable M30KIMHBL. OnpeeneHue yriia mepeceueHnss KOOPAMHATHRIX ocel (az3o-
BBIMH TPACKTOPUSIMH.

5. YcToiuMBOCTh CTAlIMOHAPHOTO COCTOSIHUS CUCTEM JBYX AU(GepeHINaIbHBIX ypaBHEHUI.
XapakTepUCTUYECKOE YPABHEHNUE, €TO BBIBOJ.

6. Buabl yCcTOHYMBOCTH CTAIMOHAPHOTO COCTOSIHHS B 3aBHCHMOCTH OT KOpPHEH XapaKTepw-

CTHYECKOI'0 YPaBHEHUS.

budypxanuonnas quarpamma.

HccnenoBanue MOAEIN TMHEWHBIX XUMUUECKUX PEAKLIUM.

9. Mogenu B3auMOCHCTBUS JBYX BHIOB Bombrepa. OCHOBHBIE TOJOXKECHHS, JIEKAIIUE B
ocHoBe Mojienell. OOImui BUA CUCTEMbI YPaBHEHH.

10. Mogenp «XHITHUK-)KEPTBay», €€ BUJ] M KaYeCTBEHHOE HccienoBanne. HemocraTku Moaemnu

11. UmmyHODOrHYeCKHEe OCHOBBI paboThl MMMYHHON cucTeMsl. ITocTpoeHue 6a30Boil mare-
MaTU4YECKON MojieNi HH(PEeKInoHHOTO 3a00seBanus (monaens [.M. Mapuyka).

12. TlocTpoeHne MaTeMaTHYECKOH MOJIENIM TYMOPaIbHOI'O HMMYHHOI'O OTBETa, OMHCHIBAEMOM
CUCTEMOM MHTErpo-Au(depeHnanbHbIX YPaBHEHHH.

13. UccnenoBanne MaTeMaTHUECKOM MOJIENIM TYMOPAJIbHOIO KMMMYHHOTO oTBeTa. CylecTBo-
BaHUE U €IMHCTBEHHOCTh PELICHUS 3aJ]aui, ONUCHIBAIOIIEH MaTEMaTHUECKYIO MOJIETb.

14. UccnenoBanne MaTeMaTH4eCKOH MOJETN T'yMOpPalIbHOTO MMMYHHOro oTBeTa. HeoTpua-
TEIbHOCTh PELICHUS 33/1a4H, OMUCHIBAIOIIEH MaTEMaTHUECKYIO MOJIETTb.

15. UccnenoBanne mMaTeMaTHYECKOM MOJIENM TYMOpPaJbHOTO MMMYHHOro otBera. Crarmo-
HapHbIE PEIICHHUS.

16. UccnenoBanne MaTeMaTHUECKOM MOJIENHM T'yMOPaJbHOIO UMMYHHOIO OTBETa. YCTOHYHM-
BOCTb COCTOSIHUSA 3/I0pOBOTO OpPraHU3Ma.

17. UccnenoBanne MaTeMaTHYECKOW MOJIENH T'yMOPaJbHOIO MMMYHHOI'O OTBeTa. Y CToiuu-
BOCTbh XPOHHUYECKOTO MPOLIECCa C MAJIBIM MTOPAKEHNUEM OpraHa.

N
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IIpumep pacueTHOro 3aJaHusA

3anganue 1 [Toas3ysce MathCAD, noctpoiite rpaduku pemieHus u Gpa3oBbie MOPTPETHI TUHA-
MHUYECKON CUCTEMBI, MOJAEIHUPYIOIIEN B3aUMOICUCTBUE MOMYJISLMI IPU 3aJaHHBIX 3HAYCHUSAX
napameTpoB a,b,c,d. Mccnenyiite moBeacHNE PEIICHNUS, U3MEHSISI TapaMETPBI.

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

3ananue 2. MccnenoBath MoBeIeHHE CUCTEMBI , MOJIEIUPYIOLEn
'(t) = (~c+dx)y —ay?
y{)= y-ay
B3aMMO/ICUCTBUE MOMYJISMIA. BBITOIHUTD BRIYUCICHUS U1l 331aHHBIX apaMeTpoB a,b,c,d u
Pas3JINYHBIX OL.

OLIGHO‘-IHBIC CpeacTBa Ajid MHBAJIMAOB U JIMIL C OrPAaHUYCHHBIMU BO3MOKHOCTAMU 310POBbA
BLI6I/IpaIOTC$I C YUCTOM UX MHIANBUAYAJIbHBIX HCI/IXO(I)I/ISI/I‘{CCKI/IX 0COOEHHOCTEH.
— I[IpH HGO6XOI[I/IMOCTI/I HHBaJIMAaM W JiulaM C OrpaHM4YC€HHBIMH BO3MOXKHOCTAMU 310PO-

BbSI IPEAOCTABIISIETCS JOMOJHUTEIHHOE BPEMS JIJIs TOATOTOBKH OTBETA HAa SK3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTaTOB O0yUCHHS MHBAIUIOB U JIUI] C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 370POBBS IPEAYCMATPUBAETCSI UCIIONB30BAHUE TEXHHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/]0POBbS
U MHBAJIMJOB IpOLEIypa OLIEHUBAHUS PE3YJIbTaTOB OOYUYEHMs IO JUCLUIUIMHE MOXKET HMPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs HMHBAJIUAOB M JIUI[ C OrPAaHUYEHHBIMHU
BO3MOYKHOCTSIMM 3/J0POBbsl 110 TUCHMIUIMHE (MOJYJI0) IpeAycMaTpUBaeT NpPeAOCTaBICHUE HH-
¢dopmanuu B hopmax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 3/10pPOBbsl U BOCHIPUATHUS UHPOpMA-
LI1H:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B leyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMHU CITyXa:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MepeyeHb MOXKET ObITh KOHKPETH3UPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YAFOLINXCS.

Kpumepuu ouenueanus no npomexncymouHol ammecmayuu

3ayer BBICTABIISETCS MO pe3yibTaraM paboThl CTyAeHTa B TeueHue cemectpa. OTMeTka
«3aYTEHOY» BBICTABISIETCS CTYACHTaM, KOTOPBIE PEryISIPHO TOCEIIANH 3aHATHUS, BHITIOTHITN He-
o0XxoauMble 3amaHust B cpok. OTMETKa «HE 3a4TE€HO» BBICTABIISETCS CTYIEHTaM, KOTOPBIE MPO-
nyctunu 6osee 60 % 3aHATHI, HE MpeqocTaBUIN pedepaT, HE MOTYT OTBETUTh Ha BOIPOCHI K
3a4ery.

5. Ilepe4yeHb OCHOBHOM Y IOIOJTHUTEIbHON Y4eOHOM JTUTEPATYPbI, HEO0X0AUMOM AJIs1
OCBOCHUS IMCHUILIMHBI (MOAYJIs1)
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5.1 OcHoBHasi IUTEpaTYpAa:

1. Pomanroxa, A.A. MareMaTuueckre MO B UMMYHOJIOTHH U STTHIEMUAOIOTHH HH(DEK-
IMOHHBIX 3a00neBanmii / A.A. Pomanroxa. - Mocksa : M3garensctBo BMHOM. JlaGopaTtopus
sHanui, 2011. - 293 c. - ISBN 978-5-94774-900-7 ; To xe [DnekTponnsiii pecypc]. URL:
http://biblioclub.ru/index.php?page=book&id=468724

2. FOnoBuy, B.1. MaTematrdeckue MOJIENIN €CTECTBEHHbBIX HAayK [ DJIEKTPOHHBIN pecypc] :
yueb. mocodue — OnekrpoH. naH. — Cankr-IlerepOypr: Jlanp, 2011. — 336 ¢. — Pexum no-
cryna: https://e.lanbook.com/book/689.

3. Topnau, b.A. MaTtematuueckoe moaenupoBanue. [loctpoenue mMojeneit U yrciieHHAs
peanu3anus [ DneKTpoHHbIN pecypce] : yuebd. mocodue / b.A. I'opmau, B.I'. [llaxoB. — DnekTpoH.
JIaH. Cankr-IlerepOypr Jlans, 2016. 292 ¢ Pexum  nocryna:
https://e.lanbook.com/book/74673 .

6. Ilepeyennb pecypcoB MH(OPMANMOHHO-TEJEKOMMYHHKAIMOHHOH ceTu «UHTEp-
HeT», He00XOUMBbIX /11 OCBOEHUSI AU CUHUILIMHBI.

1. http://mathmod.aspu.ru - Caiitr coBMecTHO# nabopatopun MHCTUTYTA MaTemarnde-
cKkux mpoOinem Ouoinoruu Poccuiickoll akageMuu Hayk U ACTPaxaHCKOTO TOCYAapCTBEHHOTO
YHHBEPCUTETA

2. http://dmb.biophys.msu.ru - MudopmarnmionHas cucrema «J{uHaMUYeCKHe MOJICIIH B
OHMOJIOTUMY, pacCUMTaHasl HAa IMIUPOKUH KPYT MOJIb30BATENICH, BKIIFOUAET B CeOsI TUIIEPTEKCTOBHIE
JOKYMEHTBI U PENIALMOHHbIC 0a3bl JaHHBIX M oOecreuynBaeT yHU(DUIIMPOBAHHBIN JAOCTYI K pas3-
HOOOpa3HOW MHPOPMAITUH 110 JAHHON MPEIMETHON 00IaCTH.

7. Mertoauyeckue yKa3zaHuUsl /sl OOYYAlOIIMXCSl IO OCBOEHHMIO JUCHHUILIMHBI

(MmonxyJis)
CamocTtosTenbpHas paboTa CTyACHTa MpecienyeT CIeAYIoNrue Ledn: COBEPIICHCTBOBA-
HUE HABBIKOB caMOOOPa30BaTEeNbHOM pabOThl KaK OCHOBHOTO IyTH® IMOBBIIICHUS YPOBHS 00pa-

30BaHUA; YIIIyOJIEHHE U paclIMpPEHUE 3HAHUH 110 IPEIMETY. ®
TemaTnueckoe MIaHUPOBAHUE CAMOCTOSTENIbHOM pabOoThl CTYJICHTOB

Pasznen Tema CoaepixaHue BONIPOCOB TeMbl Bua patorsi
1 MaremaTtnueckue | Maremaruuyeckue Mojenu, onMchbiBae- | [louck HeoOXoauMoii
MOJIESIM IMHAMUKU | Mbl€ JINHEWHBIMH Pa3HOCTHBIMU YpaB- | HHPOpMAIUH (cMm.
MO YJIALAN HEHMSIMU [IEPBOT0 ¥ BTOPOTO MOPSAKA, | CHUCOK JIUTEPATYpHI).
CUCTEMaMH pAa3HOCTHBIX YypaBHEHMM | Pemenue 3amay.

nepBoro nopsaka. Mceceinenosanue Mo-

nen BonbTeppa (Monenu XUIIHHK-

XKepTBa). MaremaTuyeckue MOJIENH B

Teopun snujaemMuil (moxenu baiinm,

MOJIEJIU SMUJEMUHN C IEPEHOCUUKAMHU).
2 Marematuueckue | IMMmyHonormdyeckue ocHoBbl paboTel | [lonck Heob6xoaumon
MOJIeJIU B UMMY- | UMMYHHOM cuctemsl. [Toctpoenue 0a- | undopmanuu. M3yde-
HOJIOTHH. 30BOM MaTEeMaTU4YECKONM MOJENHM WH- | HUE JEKIIMOHHOIO Ma-
(beKImoHHOTro 3a001eBaHus. tepuana. KoHcnektu-

pOBaHHUE.

B ocBoeHWU MUCHUTUIMHBI WHBAIUAAMU M JHUIIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSMHU
3I0pOBbsl OONBINIOE 3HAYCHHE WMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEILHOE Pa3bsiICHEHHE yueOHOro MaTepuara.

NunuBuayanbHble KOHCYJABTAIMM 1O TPEAMETY SBISIOTCS BaXXKHBIM  (DakTOpOM,
CMOCOOCTBYIOIIUM WHIWBHIYyAIH3AIMA OOYICHHS M YCTAaHOBJICHUIO BOCITUTATEIFHOTO KOHTAKTA
MEXIy TpernojaBareieM H OOyJaroluuMCs WHBAJIUIOM WM JIMIIOM C OTrpaHUYEHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBSI.
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http://biblioclub.ru/index.php?page=book&id=468724
https://e.lanbook.com/book/689
https://e.lanbook.com/book/74673
http://mathmod.aspu.ru/
http://dmb.biophys.msu.ru/

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJOTHI, UCIOJb3yeMbIX MPU OCYIIECTBJIECHUH

00pa30BaTeJbLHOI0 NMpoLecca no JAMCHUIInHe (MOAYJ/110) (IPU HeOOXOTUMOCTH)

8.1 llepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust

Microsoft office
MathCAD

8.2 llepeuenb He0OX0AUMBIX HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

He Tpebyercsi.

9. MaTepuajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAsi VI OCYyIIeCTBJIeHHsI 00pa3oBa-

TECJBHOI'O MMpouecca mo J1MCuUMIlJInHe

MarepualibHO-TEXHHYECKOE 00eCrieyeHre TUCIUIUIMHBI (MO-

Ne Bug pa6or
JIyJisl) U OCHAIIEHHOCTh
1. | JlexumonHbIe 3aHATHSA JlekumoHHAs ayIUTOPUS], OCHAILICHHAS TPE3EHTAIIMOHHON TeXHU-
KOH (MPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK, ...) H CO- OTBET-
CTBYIOIIUM IporpammHubiM obecrnieuenueM (I10)
2.| Jlabopatopusbie 3aHs- CrienmanbHOE TIOMENIeHNEe, OCHAIIEHHOE YueOHO! MeOenbo, 10c-
THSI KO, MapKepaMH U MEJIOM
3.| I'pynmoBslie (MHANUBU- Aynuropus (KaOMHET) OCHAIIeHHAsl Y4eOHOM MeOelbIo, 10C- KO,
IyallbHbIC) KOHCYIIbTAa- | MapKepaMH U MEJIOM
01501
4.| Texyuuii KOHTPOJIb, Aynuropus (KaOMHET) OCHAIIeHHAsl Y4eOHOM MeOelbIo, 10C- KO,
MPOMEKYTOYHAS aTTe- MapKepamMmH ¥ MeJIOM
CTaryst
5. | CamocrosTenbHas pa- Kabuner 11 caMOCTOSATENIbHON pabOTh, OCHAIIIEHHBINH KOM- IIbO-

oora

TEPHOUN TEXHUKON C BOZMOXHOCTBIO MOJKIIFOUEeHUS K ceTH «H-
TEPHET», MPOrPaMMOil SKPaHHOTO YBEJIMYECHUS U 00ecTie- YSHHBIN
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO- 00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.
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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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