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1 ]_le.]'llfl U 3aJa4Y1 U3YUYCHUSA TUCHUIIJIUHDBI

1.1 Heab aucuunJanHbI

[enpro kypca «MaTeMaTHYeCKHe MOICITU B OMOJIOTHH U MEJUIIHE) SIBIISICTCS TOATOTOB-
Ka CTYJCHTOB B 00JIACTH UCCJICIOBAHUS CIIOKHBIX OHMOJOTHYECKUX CUCTEM U MPOIIECCOB Pa3HO-
r0 YPOBHS OpraHU3alMi Ha OCHOBE METOJIOB MaTEMAaTUYECKOT0 MOJEIUPOBAHMS; O3HAKOMIICHUE
CTYJICHTOB C OCHOBHBIMH METOJIAMH UCCIICJIOBAaHUS MaTEeMAaTUUECKIX MOJIEIEH, OMTMCHIBAEMBIX
pa3HOCTHBIMU, MU PepeHITnATEHBIMU U HHTETPATbHBIMU YPAaBHEHUSMHU.
1.2 3agauy JUCHUNIINHBI

— U3y4YUTh CIIOCOOBI MaTeMaTH4eckol (popManu3alnnuy THIOBBIX OMOIOTUYECKUX CUCTEM;

— PaccMOTpPETh PA3TUYHBIX U HAaOOJIee YacTO MCHOIb3yeMble MPHUEMbl MOACIHPOBAHUS
CJIOHBIX OMOJIOTUYECKUX CHCTEM M METO/Ibl aHaJIN3a MOJIENel;
— O3HAKOMMHUTLCA C KIIAaCCUYCCKUMU MOACIISIMU B 61/IOJIOFI/II/I U OIpOACMOHCTPUPOBATL 3HA-
YeHHe MaTeMaTH4eCKOro U KOMIbIOTEPHOTO MOJEIUPOBAHUS U1 MOHUMAaHUS IPUPOJIbI OMOJIO-
THYECKUX CUCTEM M (PYHKIIMOHUPOBAHHS OMOJIOTMYECKHX CHCTEM.
1.3 MecTo qucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHO NPOrpaMMbl

Jucuunnuza «MaTemMaTH4ecKre MOJIENIM B €CTECTBO3HAHUU» BKJIIOYEHA B BAPUATHUBHYIO
yacTh nukia b1 Jlucuurmimael (MOAY/H), SIBISETCS TUCHUIUTHHON TI0 BEIOODY.
JUis yCHeIIHOTO OCBOEHHUS TUCIUIUIMHBI OOy4aroUuiicsi JOJKEH BIaJeTh 3HAHUSIMH,
YMEHHUSIMH M HaBBIKAMH I10 TporpamMme JAUCHUIUINH «MaTemMaTHuecKuidl aHanmsy», «Anredpay,
«Iuddepennmansabie ypaBHeHU», «DYHKITHOHATBHBINA aHATU3Y.
TpeGoBanus K YPOBHIO OCBOCHUSI TUCIHILIMHBI
[Ipouiecc u3yueHUs: MUCIUIUIMHBI HAMpaBieH Ha (popMHUpOBaHUE Yy OOYYAIOMIMXCS TPO-

deccunonanpabix kKomnereniui [1K-3, I[TK-5

HNunexce | Conepxkanue KOM- o
Ne N B pesynbrare u3yueHus: yaeOHOW JUCIUIUIUHBL 00Y-
oy, | KOMHC- | [CTCHIMU (a1 8 JAFOIIUECS JIODKHBI
TCHIIUHM | YaCTH)
3HATh yMeTh BJIAJIETh
1. T1K-3 CIIOCOOHOCTBIO CO- | OCHOBHBIE 3a1a4yu CTaBUThH 3aa4YN METOIaMHU
31aBaTh M MCCIIe- ¥ 00JacTy MpUMe- | UCCIEAOBAaHUS U | UCCIICIOBAHHUS
JIOBaTh HOBELIC Ma- | HEHHS METOHOB OITHMHU3ALINHI MaTeMaTude-
TEeMaTUYECKUE MO- | MATEMaTHYECKOrO0 | CIOKHBIX O0BEK- | CKUX MOJEICH
JIENH SIBJICHUH pe- | MOJEIMPOBAHMS B | TOB HA OCHOBE ouoJjoruye-
aIILHOTO MUpA, paMKax crenuaib- | METOJOB MaTe- | CKHX CHCTEM
cpen, Tel ¥ KOHCT- | HOCTEeH MaTH4YECKOro
pYKLUH MOJEIUPOBAHUS
2. IIK-5 CIIOCOOHOCTBIO HC- | 0COOEHHOCTH 00B- | BBIABIIATH 00- HaBBIKAMU
MOJIb30BaTh METO- | €KTOB MOJEIUPO- e 3aKOHOMEp- | PUMEHEHUS
OBl  MaTeMaTH4e- | BaHHWSI M METOJAUKHA | HOCTH HCCJIe- MaTeMaTude-
CKOTO M allTOPHUT- | UCCICNOBAHUSI MO- | IYEMBIX OOBEK- | CKOTO ammapa-
MHYECKOI0 MoJe- | Ielei TOB, BEIOMPATH Ta K HCCJIe-

JTUPOBaHUS npu
pELIEHNN TEOPETH-
YECKUX U  MpHU-
KJIaJIHBIX 3a7a4

METOABI UCCIIC-
JIOBaHUS MaTe-
MATHU4YCCKUX MO-
Jiesied, CTPOUTh
M HCCIICIOBATh
MaTeMaTU4YECKHE
MOJEIIH

AYCMbIM MO-
JeTISIM, HaBbI-
KaM# HE00Xo-
TMMBIX TEXHU-
YEeCKHUX MPeoo-
pa3oBaHMUii;
HaBbIKaMH
MIPUMEHEHHS
TMOJIYYCHHBIX




WNunekc | Conepxkanue Kom-

Ne . B pesynprare n3ydeHusa yueOHOH TUCIUILINHEL 00Y-
KOMIIe- | TeTeHIuH (Uiu e€ pesy Y Y AHCH M
ILIL. YaOIIHECS TOKHBI
TEHLIUHU | YACTH)
3HATD yMeTh BJIAIEThH
3HAHWH

2. CTpyKTYypa U cofep:KaHue JUCHUILTHHBI

2.1 Pacnipenesienne TPyA0EéMKOCTH IMCIUIJIMHBI 110 BUJAaM padoT
OO0mmas TpyA0eMKOCTh JUCIUILUIMHBI cocTaBisieT 3 3a4. ef.(108 vacoB), ux pacmnpenerne-

HUE TI0 BUJaM paboT MpeICTaBICHO B TabIUIIe

Bun yuebnol paboThl Bcero Cemectp
4acoB (dachr)
8
KonTakTHas padora, B TOM 4ncje:
AyaMTOpHBIE 3aHATHS (BCEro): 56 56
3aHsATHUS JEKIUOHHOTO TUTIA 28 28
JlaGopaTopHbIie 3aHITHS 28 28

3aHATHS CEMUHAPCKOTO TUMA (CEMUHApbI, MPaKTHYe-
CKHE 3aHSTHSA)

WNnas koHTaKkTHasA padora:

KonTtpoisb camocTositenbHOM padoTsl (KCP) 4 4
[Ipomexxyrounas arrectanus (MKP) 0,2 0,2
CamocrosiTesibHasi paboTa, B TOM 4HcJIe:
[TpopaboTka yueOHOTro (TEOPETUYECKOT0) MaTepraia 16 16
BrinmonHenue MHIWBUYaTbHBIX 3aJJaHUH (ITOATOTOBKA 14 14
COOOIIEHUH, TPEe3EHTAITNI )
Pegepar - -
[loaroroBka K TeKyniemMy KOHTPOJIIO 17,8 17,8
KonTpoJb: -
IToaroroBka Kk sK3aMeHy - -
O0uas Tpya10eMKOCTh qac. 108 108
B TOM 4HCJIe KOHTAKT- 60,2 60,2
Has padorta
3a4. e 3 3

2.2 CTpyKTYypa IMCHUIINHBI:
Pacrnipenenennie BU10B yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jieiaM JUCIUIIIUHBI.
Pa3nensl AMCUMIITUHBL, U3ydaeMble B AeBATOM CEMECTpPE

KonuuecTBo yacoB
Breay-
HanmenoBanue paszznenos AynuTopHas JTUTOP-
Ne Bce-
pabota Hast
ro
pabota
JI 113 JIP | CPC
1 2 3 4 5 6 7
1. MaremaTuueckue MOJeau JuHaMuKku nonyssaauii | 48 | 10 - 10 28
2 MatemaTuueckue MoJIeIM UMMYHOJIOTUI 56 | 18 - 18 20




‘Hmoeo no oucyuniure:

[104] 28 |

| 28 | 47,8 |

2.3 ConepxxaHue pa3/iesioB IUCHUNIHHBI:
2.3.1 3anaTHd JeKINOHHOI0 THIIA

YPaBHEHUSMHU IIEPBOrO U BTOPOIO MOPSIKA,
CUCTEeMaMH Pa3HOCTHBIX YPAaBHCHUU TTEPBO-
Tro nopﬁm(a. MaTeMaTI/I‘-IeCKI/IC MOJCIHN, OIIN-
ChIBaeMble OHUM U pepeHITnATEHBIM
ypaBHEHHEM TIEPBOro Mmopsaka. Maremaru-
YeCKHEe MOJIEIH, OIIMCHIBAEMBIE CUCTEMAMH

Ne
HaumeHoBanme ®opMa TeKylIero
n/ Conep:xxanue pasaena
I pa3aeJa KOHTPOJIfA
1 2 3 4
1 MaremaTuueckue BBenenne. Maremarudeckue MoJenu OMo-
MOJICTTU JUHAMUKH | JIOTUYECKUX nonyssauuii. Moaens ManbTy-
MIONYJIA LI ca. Mogens @epxronbcra-Ilepna. Mozens .
YcrHblii onpoc,
BoawTepa. Kimaccudukarus THIIOB B3anMo-
nevicteuit Konkypenuus. XuHUK-KepTBa. pecpepar
O0001IeHHBIE MOIEIN B3aUMOJIEHCTBHUS BH-
10B. Monens Kosnmoroposa.
2 Marematuueckue | MaremaTuueckue MOJEIU B TEOPUU DIHUJIE-
MOJIeJI B UMMYHO- | MuUi. MIMMyHOJIOrHYeCcKHe OCHOBBI PabOTHI
JIOTHH. UMMYHHOH cuctembl. [locTpoenne 6a30Boit
MaTeMaTHYeCKON Mojenu WHQEKIHOHHOTO
3a00JIeBaHUs,  ONMCBHIBAEMON  CHCTEMOM
Qg depeHInaIbHbIX YPaBHEHUH C 3ama3ibl-
BaoImMM aprymeHTom (monens .M. Map-
yyka). [locTpoenne MaremaTH4ecKol Moje-
JY TyMOpPaJbHOTO MMMYHHOI'O OTBETA, OIH-
ChIBaEMOM CUCTEMOM HWHTETPO- .
N YcTHBII onpoc
nudepeHMaIbHBIX ypaBHeHH. Mccneno-
BaHHUE IIOCTPOCHHOW MAaTE€MAaTHYECKOW MO-
JeM TYMOPaJIbHOTO HWMMYHHOIO OTBETA!
CyILIECTBOBaHUE, E€AMHCTBEHHOCTh U HEOT-
pULATEIBHOCTh PEIIEHUS; CTAallMOHApHBIE
pelIeHus; YCTOMUUBOCTh COCTOSHUS 3A0PO-
BOI'O OpraHuM3Ma M YCTOMYHMBOCTh XPOHHYE-
CKOro Tpoliecca ¢ MaJIbiIM MOpPaXXEHUEM Op-
raHa.
2.3.2 3aHATHA CEMMHAPCKOI0 THIIA HE IPEAYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHATHS.
Ne
HaumenoBanue ®opMa TeKylIEro
n/ Conepxanue pasjaena
I pazaeJia KOHTPOJIsA
1 2 3 4
1 MaremMmarudeckue MareMaTudecKie MOJIETH ONOJIOTHYECKUX
MOJEJIA JUHAMUKY | HOMyJsiui. MaTemaTuueckue MoAeIu,
MONYJISA AN ONMCHIBAEMBIE TUHEWHBIMU Pa3HOCTHBIMHU

pacyeTHOE 3a1aHKE
YCTHBIH OIIPOC




HaumenoBanue ®opMa TeKyLIEro
n/ Conep:xxanue pasaeia
I pa3aeJa KOHTPOJIf
JIBYX aBTOHOMHBIX TU(PepeHINaTbHBIX
ypaBHeHuH. MccenoBanue yCTOMUMBOCTH
CTaLlMOHAPHBIX COCTOSIHUM HETUHEWHBIX CU-
cTeM BTOoporo nopsiaka. MccinenoBanue Mo-
nenu Bonbreppa (Moeau XUIHUK-KEPTBA).
2 Marematuueckue | MaremaTuuecKkue MOJEIU B TEOPUU DIUJIE-
MOJIeJId B UMMYHO- | MUK (Moaenu boitnu, monenu snupemMuid
JIOTHH. nepeHocurnkamu). [loctpoenne 6a30Boil Ma-

TEMaTHYECKONH MOJeNnu WH(EKIIMOHHOTO 3a-
ooneBanmsi (momenu [.M. Mapuyka). Hc-
CICNOBAaHME  MOJEIM:  CYILIECTBOBAaHUE,
€IMHCTBECHHOCTh U HEOTPULATENBHOCTh PE-
LICHUS; CTAallMOHApHBIC PEIICHMs; YCTONYH-
BOCTb COCTOSIHMSI 3I0POBOTO OpraHu3Ma WU
YCTOMUYMBOCTh XPOHUYECKOTO IIporecca ¢
MaJIbIM MIOPaKEHUEM OpraHa.

Has pabora

2.3.4 IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (MPOeKTOB) KypcoBbie pabOThI HE Ipe-
JYCMOTPEHBI.
2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecreyeHnsl AJIsl CAMOCTOATEIbHON PadoThl
o0y4yawummxcs Mo AMCHHILIHHE

[TepeueHsb yueOHO-METOAMIECKOTO 00ECTICYCHUS TUCITUTLIAHBI

cranus (3a4er, IK3aMeH)

Ne Bun CPC T10 BBITIOJIHEHUIO CAaMOCTOSITEILHON pabOThI

1 2 3

1 |IIpopaboTka yueGHOTO |«Memoouyeckue yKazauus no opeaHu3ayuu CamocmoamenrbHOu
(TEOPETHYECKOTO) MaTe- |pabomuvl CMYOEHMO8», YMEepHcOeHHble Kageopol @YHKYUo-
puana HAIbHO20 aHanu3a u aneedopvi , npomokon Ne I om 31 aszycma

2017 a.

2 |BeimosiHeHHE JOMAIIHUX [« MemoouyecKkue yKazauus no opeaHu3ayuu camocmosamenbHOu
3alaHuid (PEIICHHE 3a-  |pabomuvl CMYOeHmMOo8», YmeepicoeHHvle Kagheopol @YHKYUo-
Jay) HAIbHO20 aHanu3a u aneedopvi , npomokon Ne I om 31 aszycma

2017 a.

3 |IloaroroBka K TeKylieMmy |«Memoouueckue yKazauus no opeaHu3ayuu camocmosmenbHOu
KOHTPOJIIO (KOHTPOJIBHAS [pabomuvl  CmyO0eHmosy, ymeepicoeHHvle Kagheopol @yHKYuo-
pabora u 1ip.) HAIbHO20 aHanu3a u aneedopvi , npomokon Ne I om 31 aszycma

2017 a.
4 |I[IpomexyrouHas atte- |«Memoouueckue yKazaumus no Opeamu3ayuu camocmosmenbHou

[pabomsl  cmyoeHmogy, ymeepicoeHuvle Kageopou @dyHKYUo-
HAIbHO20 aHaiuza u aneeopuvl , npomokoa Ne 1 om 31 aseycma
2017 a.

Y4eOHO-MeToIM4YeCKhe MaTepHallbl Ui CaMOCTOSITENIbHONW PaboThl OOyYaroUMXcs U3
YHCIIa MHBAJIHM/OB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasisorcs
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3[J0OPOBbS U BOCIIPUATHUS HH(DOPMAITIH:

JU7st ULl ¢ HapyHIICHUSIMH 3PESHUS:

— B TIe4aTHOU (popMe yBETUUCHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

JI7st UL ¢ HapyIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

[IpoBepka gomarirHero
3aaHusA, KOHTPOJIb-




— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIJ1st JTUT C HApYIIEHUSIME OTIOPHO-IIBUTATEIBHOTO arapara:

— B I1e4aTHOM (opme,

— B (hopMe IEKTPOHHOTO TOKYMEHTA,

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YAFOIIUX CS.

3 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu u3ydyeHun NaHHOTO Kypca MCIONb3YIOTCS KaK TPaJAWLMOHHbBIE JIEKIUU U J1JabopaTop-
HBIC 3aHATHSA, TAK U COBPEMEHHBIE HHTEPAKTHBHBIE 00pa3oBaTenbHbIe TexHoIoruu. L{ens mabo-
pPaTOPHBIX 3aHATUN — HAYYUTh CTYJIEHTA MPUMEHSTH MMOJTYYCHHbIC Ha JIEKIHUSIX TEOPETHUYECKHE
3HaHUS K PEUICHUIO U UCCIIE0BAHUIO KOHKPETHBIX 3a/ad.

K o6pazoBaTenbHBIM TEXHOJIOTUAM TAK)K€ OTHOCSTCSI HHTEPAKTUBHBIE METO/IbI O0yUYECHHUSI.
WNHTepakTUBHOCTH MO/IaYM MaTepHalia o JUCIUILTHHE «MaTeMaTHdecKue MO B OHOJIOTHH U
MEAMIIMHE» MpeArnoiaraeT He TOJbKO B3aUMOAECMCTBHS BHIAa «IIpernojaBaTellb - CTYACHT» U
«CTYJEHT - MPENoiaBaTeliby, HO U «CTYACHT - CTYAEHT». Bce 3Tu BUJIbI B3aUMOJIECHCTBUS XOPO-
110 JOCTUTAIOTCS TMPU M3JI0KEHUU MaTepuaia, B X0/A€ OUCKyccuid. Takyke MCHOJIb3YIOTCS 3aHs-
TUS-BU3yaJIU3aLUHU.

JAuckyccus

Bo3MOXHOCTh AMCKYCCHU TIPENIONIaraeT YMEHHE BBICKA3aTh COOCTBEHHYIO UICIO, MPE-
JIO)KUTH CBOW MYyTh PEILIEHUs, apr'YMEHTHPOBAHO OTCTaMBAaTh CBOIO TOUYKY 3PEHMsI, CBA3HO M3Ja-
rath Mbiciu. [lone3Hsl cienyroye 3aanus: COCTaBJICHUE TUIaHA PEIICHUS 3aJa4l, TOUCK ApY-
roro crnoco0a pelieHus, CpaBHEHUE PA3IMYHBIX CIIOCOOOB pelIeHHUs], TPOBEACHUE BBIKJIAOK IS
peuieHus 3a1a4u U BBIKJIAJI0K JJI MPOBEPKU MPABUIBHOCTU MOJYYEHHOT'O PEHICHUSs, pacCMOTpe-
HUE 337a4 C JIMIITHUMH U HEJOCTAIoUMMH JaHHbIMHU. CTyleHTaM IpeJyiaraercsl mpoaHalu3upo-
BaTh BapUAHTHI PEIICHUS, BHICKA3aTh CBOE MHEeHHE. OCHOBHOM 00BEM HCIIOIb30BAHMS WHTEPAK-
TUBHBIX METOJIOB OOyUEHHUs pealln3yeTcsi MUMEHHO B X0JIe AUCKYCCUM, KaK Ha JIEKIUOHHBIX, TaK U
Ha JIa0OPaTOPHBIX 3aHATHIX.

O61111e BOmpocChl, KOTOPHIE BBIHOCSTCS Ha JUCKYCCHIO:
1. Onucanue MOJENH.
2. MHccnenoBanue MoIeu WM TIOUCK Pa3IMYHBIX CIIOCOOOB PEIICHUH 3a1a4uu.
3. BwIOop cpenu paccMaTpUBaeMbIX CIIOCOOOB HanOolee paluoHAIBLHOTO.
3aHsATHe-BU3YyaJIN3alMs.

B nanHOM THHE mepenmaya mperoaaBarelieM HMH(QOPMAIMH CTYIEHTaM COMPOBOXKIAETCS
MOKa30M PAa3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHUECKHUX CXEM, OMOPHBIX KOHCIIEKTOB, AHa-
IpaMM H T. I1. (HapuMep, C MOMOIIBIO CIANW/IOB) .

Bcero yueOHBIM m1aHOM TIPEAYCMOTPEHO 14 4acoB B MHTEPAKTHBHOM (opMme

Ce- | Bun 3ansTus Hcnonp3yeMble HHTEpaKTUBHBIE 00pa30BaTeIbHBIC Konunue-
MecT TEXHOJIOTHH CTBO Ya-
p COB
JlaboparopHsble | 3aHsaTHE-BU3Yyanu3aus: «J[MCKpeTHbIE MOEIN HUHA- 6
9 | 3ansaTHA MMKH TOMTYJISIIA I
Juckycens «Cuctema XUITHUK-KEPTBay 2
3anarue-suzyanuzanus: «lIpocreiimme Moaenu um- 4
MYHOJIOTHI
Huckyccust «Monenb nHPEKITMOHHOTO 3a00JICBaHUS» 2
Hmoeo: 14

Jng M ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI IIPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTAIlMii CO CTYACHTOM IPH TOMOIIM 3JIEKTPOHHON HH(OpMAIMOHHO-00pa30BaTeIbHON
cpenst BY3a.



4. OneHo4YHbIe CPEACTBA ISl TEKYLIEero KOHTPOJIsl yCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTalluu

4.1 ®oH OLIEHOYHBIX CPEJCTB /ISl IPOBECHNUs TeKYIIeil aTTecTAlNU

VY4eOHasi JAeITeTbHOCTh MPOXOJUT B COOTBETCTBUU C TpadukoM ydeOHOro mporiecca.
[Tpouiecc camocTosTeNIbHON PabOThl KOHTPOJIUPYETCS BO BpeMs ayAUTOPHBIX 3aHATUN U UHIU-
BUJIyaJIbHBIX KOHCYJIbTALIH.

OneHOYHBIMU CpeACTBAMH JAUCLUUILUIMHBI SBIISIOTCA CPEACTBA TEKYIEro KOHTPOJs (OTBET
y IOCKH U MPOBEPKA JOMAIIHUX 33/IaHUI) U UTOTOBAasA aTTecTaluus (3a4er).

OneHka ycreBaeMOCTH OCYIIECTBIISIETCS IO PE3yJIbTaTaM YCTHOTO ONpOca,  OTBETA Ha
3a4eTe, B X0JI€ KOTOPOIO BBISABIISIIOTCS YPOBEHb 3HAHUM M TOHUMAaHUSI TEOPETUUECKOT0 MaTepHa-
na.

BaxxubpiM 371€MEHTOM 00pa30BaTeNbHON TEXHOJOTUU SIBISETCS CaMOCTOATENbHAsl paboTa
CTYJIEHTa, BKJIFOYAOUIasl BHIIIOJIHEHNE UHIUBUAYAJIbHbIX 3aJaHHI.

Bonpoce! ycTHOro onpoca

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

2. MaTemaTuuecKuii CMbICI KPUTEPUS YCTOMUNBOCTH CUCTEMBI 110 JIAIMyHOBY:

3. Jlunamuyeckasi cUCTeMa- 3TO: a) MaTeMaTH4eckash MOJellb, IOCTPOCHHAas MO Ompene-
JICHHBIM TIpaBUjIaM; 0) cUCTeMa, KOTOpasi MOXKET JBUTATHCS; B) CHCTEMa, B KOTOPOH, B OTIUYHE
OT KUHEMATHUYECKOH, YUUTHIBAIOTCS CUJIBL; ') COBOKYITHOCTh OOBEKTOB, KOTOPBIE BUIOM3MEHSTCS
C TEUCHHEM BPEMEHHU

KoHTpoJibHBIE BONPOCHI JI1 TEKYLIEr0 KOHTPOJIS
Haiite onpenenenue monenu. Kak aHaiorust HCIoJjib3yeTcsi B MOJIETUPOBAHUU?

KakoBa no3HaBaTenbHas pojib MoJenen?

Kaxue Tunsl mogennpoBaHus cyliecTByoT? YeM oHM pa3nuuarorcs?

Uto Takoe MOAEIbHBINA SKCIEPUMEHT?

Kax cooTHOCATCS KOMIBIOTEPHBIN 3KCIEPUMEHT U UMUTAITMOHHOE MOJEINpPOBaHue?

B yewm 3akmogaroTcsi 0COOCHHOCTH MOJICIIMPOBAHUS B OMOIOTHI?

Kakue nHampaBieHuss MaTeMaTHK{ HCHOJB3YIOTCS AJIsi MOJEIMpPOBaHUS Ouosioruye-

CKHX cucTeMm?

8. B uyem mposBnsercss 0COOEHHOCTh OMOJIOTUYECKOTO MPHIIOKEHUS METOJIOB JHUCKpET-
HOW U HENPEPBHIBHON MaTeMaTUKU?

9. UYto Takoe guHamMu4yeckas cuctemMa? Buabl MareMaTHYeCKOIrOo OIIMCAaHWS JUHAMHUYE-
CKHX CHUCTEM

10. YeM oTiM4YArOTCS TUHAMUYECKHE CUCTEMBI C JUCKPETHBIM BPEMEHEM U HENPEPBIBHBIM
BpEMEHEM?

11. Yto takoe ctpykrypa? IlpuBeaure mpumepbl CTPYKTYpooOpa3oBaHUs B OHMOIOTHYE-
CKHMX CHUCTEMax.

12. Kakue nHdopmanoHHbIe TEXHOJOTUU MPUMEHSIOTCS ISl MOJEIUPOBAHUS B OHOJO-
run?

13. KayecTtBeHHbIe OTiMuuA pemieHuid Moaenu depxronbcTta B HEMPEPHIBHOM U JTUCKPET-
HOU (hopme

14. . Yto Takoe yCTOMYMBOE U HEYCTOMYMBOE paBHOBECHE?

15. Yto Takoe Touku OupypKauu CUCTEMBI?

16. KakoBbI OCHOBHBIC MOHATHS (PEPMEHTATUBHON KUHETUKHU?

17. Kak ¢popmynupyercs nmpocreiimas moaens Bonsreppa-Jlotku?

18. . UTo Takoe MOJEINb «XUIHUK— KEPTBA»?

19. IlpuBeauTte npuMepbl aBTOKOICOAHUI B OMOJIOTHUECKUX CHCTEMAX.

20. Yto Takoe npeaeabHbld UKI?

21. KakoBsl yci10BuUS CyLIECTBOBAHMSI IPEAEIBHOrO LMKiIa B Cucreme?

22. llepeuncnure HeNOCTATKU Kiaccuueckord Moaenu Jlotku — Bonbrepa s onucaHus
B3aUMO/ICUCTBUS XUIIIHUK — KEPTBA.

23. YKaxXuTe MyTH TOCTPOCHUS 00JIee PeaTMCTUYECKUX MOJICIICH B3aUMOIECHCTBUS

NNk W=



TeMmbl 11 HanUcaHusl pedpepara

1. Bkimam oTeuecTBEHHBIX U 3apYOEIKHBIX YUCHBIX B CTAHOBJICHHE M PAa3BUTHE MaTeMaTHue-
CKOI OHMOJIOrHH.

2. MonenupoBaHUe KaK METO]] MCCIIEAOBAHUS OMOIOTUIECKUX CUCTEM.

3. OCHOBHBIE ATaIbl MOJECTUPOBAHUS

4. ABToKOI€0aTEIBHBIE MIPOLIECCH B OMOJIOTHUECKUX CUCTEMaX

3. KoHcTpyrpoBaHue MOJIENN «XUITHUK-KEPTBA», UMEIOMIEH TPEAEIbHbBINA UK.

5. CriocoOw1 00001IIEHUS ¥ YIIPOIIICHHS MOICIICH.

6. MeTonbl TPOBEPKU MOAEITH

Pexomengauuu no moaroroske pegepara

3anaua pedeparta — 3aKpENHUTh 3HAHUS, TIOJTYYEHHBIC IPU U3YYEHUH TEOPETUYECKOTO Kyp-
ca, ¥ MOJIYYUTh HABBIKM CAMOCTOSITEIbHOTO M3y4YEHHs] MCTOYHUKOB JIUTEpaTyphl. Pedepar BbI-
HOJHSETCS 1O MPeJUIOKEHHBIM B paboueil mporpamme teMam, oobemMoM 20 - 25 cTpaHUI] KOM-
MBIOTEPHOTO HaOoOpa, MpeAcTaBIsIeMbIX Ha Oymare ¢opmara A4. Pedepar mpencraBisercs Ha
AJIEKTPOHHOM U OyMa)KHOM HOCHUTEJIC U JIOJKEH COAEP)KaTh CIEAYIOIIUE pa3Zesibl: TUTYJIbHBINA
JUCT, COJlep>KaHue, BBEACHUE, OCHOBHAS 4YacTh, 3aKIIOYEHHE, CIIMCOK HCIIOIb30BAaHHON JIUTEpa-
Typsl. Ilpu nmoaroroBke pedepara CTyIEHTHI HCIOIB3YIOT YU€OHYIO U CIIEHUABHYIO JTUTEpaTy-
Py, )KypHaJlbHbIE CTaTbH, cipaBOUYHUKH. [Ipu 3amuTe pedepaTa HE0OXOAUMO MOKa3aTh 3HAHUE
JUTEPaTyphl MO0 M3ydaeMoil mpolbiieMe, aKTyalbHOCTh, YKa3aTh OCHOBHBIC pPa3esibl HAy4YHOTO
pedepara U CyIIHOCTh M3J1araéMbIX IMOJOXEHHM, CAeNaTh BBIBOJA, ¢ 0003HAUYEHHWEM MpaKTHye-
CKOM M HayYyHOW 3HAUMMOCTH TeMbl HccienoBanusi. CBOEBPEMEHHOE M Ka4yeCTBEHHOE BBITIOTHE-
Hue pedepaTa BO3IMOKHO JIMIIb MPHU TIAHOMEPHON CaMOCTOSITENIbHOM paboTe U MOCEEHUH KOH-
CyJlbTallUi, pacliCaHue KOTOPBIX COTJIACOBBIBAETCS CO CTyneHTaMH. V31oKeHHOe MOHWMAaHHE
pedepara Kak EIOCTHOIO aBTOPCKOTO TEKCTa OMpeEeiieT KPUTEPUH €ro OLEHKU: HOBHU3HA TeK-
cTa; 00OCHOBAHHOCTH BBHIOOPA MCTOYHHKA; CTEMEHb PACKPBITHS CYIIHOCTH BOIIpOCa; coOIoje-
HUs TpeOOoBaHUI K 0(OPMIICHHUIO.

IIpumep pacyeTrHoro 3agaHus

3ananue 1 [Tonwp3ysce MathCAD, noctpoiite rpaduku pemieHus: U (pa3oBbie MOPTPETH TUHA-
MHUUYECKON CHCTEMBI, MOACIUPYIOMIEH B3aUMOICUCTBUE MOMYJIALMI MPU 3aJaHHBIX 3HAYEHU X
napamerpos a,b,c,d. Uccrnenyiite nmoBeicHHE PELICHHS, U3MEHSISI TapaMEeTPhI.

x'(t)=(a—by)x

V(1) =(-c+dx)y

X' (t)=(a—-by)x—ax’
V() =(-c+dx)y-ay
B3aUMOJICHCTBUE TOMYJISAIINNA. BBITOTHUTS BRIUKMCICHUS TSI 3aJaHHBIX TTapamMeTpoB a,b,c,d u
paSHI/I‘-IHBIX (0

3ananue 2. MccnenoBarh NoBeI€HUE CUCTEMBbI MOJETUPYIOLIEH

2 2

4.2 ®oHJ OLICHOYHBIX CPEACTB ISl MPOBeIeHUs MPOMEKYTOYHOMH aTTeCTANMHI

IlepeueHb BONPOCOB, BHIHOCUMbIX Ha 3a4eT.

JuckpeTHoe MoIeTupOBaHNE OMOJOTHYECKUX CUCTEM: PA3HOCTHBIE MOJIEIH.

I[I/ICerTHOG MO,Z[G.HI/IpOBaHI/Ie 6I/IOJIOFI/I‘-I€CKI/IX CUCTEM: ManI/I‘-IHI:Ie MOJICIIN.

3. . KauecTBeHHOE HCClIeIOBaHNE CHCTEM ABYX nu(depeHInaIbHbIX YpaBHEHUN: MeTO T (a-
30BBIX TOPTPETOB, 0CO0Ast TOUKA, BEKTOPHOE TOJIC HANIPABICHUI TPAEKTOPUU CUCTEMBI.

4. KadecTBeHHOE HCCIIEIOBAHNE CHCTEM ABYX MU(depeHITnaIbHbIX YPaBHEHUH: METOT U30-
KIuH. ['aBHbIe M30KIUHBL. OmpeaeseHue yria nepecedeHuss KOOpInHaTHRIX ocelt (a3o-
BBIMU TPACKTOPHSIMHU.
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5. YCTOHYMBOCTH CTAIMOHAPHOT'O COCTOSIHUS CHCTEM JIBYX IU(QepeHINaTbHBIX YPaBHEHUH.
XapaKTepuCTUYECKOE YPABHEHUE, €TI0 BBIBOJ.

6. Buapl ycTOMYMBOCTH CTAallMOHAPHOTO COCTOSIHMSI B 3aBUCHUMOCTH OT KOpHEN XapaKTepu-
CTUYECKOTO YPaBHEHMUSI.

7. budypkannoHHas nuarpamma.

HccnenoBanue MOJIE€M TUHEUHBIX XUMHUYECKUX PEAKIUM.

9. Mopenu B3aumozeicTBus AByX BUAOB BonbTepa. OCHOBHBIE IOJIOKEHUS, JEKAILIUE B
ocHoBe Mojeneit. OOmuii BUa CHCTEMBbl YpaBHEHUH.

10. Monenb «XUIHUK-)KEPTBa», €€ BUJ M KaUyeCTBEHHOE HccienoBanue. Henpocratku Mmoaenu

11. UMMyHOJIOTHYECKHE OCHOBBI pabOThl MMMYHHOU cucteMbl. [locTpoenne 0a3oBoi maTte-
MaTHYeCKOW Mo ienu nH(EKITMOHHOTO 3a0oeBanus (Mmoaens I'.. Mapuyka).

12. IToctpoeHrne MareMaTUYECKON MOJIENI TYMOPAJIbHOTO UMMYHHOT'O OTBETA, OMTUCHIBAEMOM
cHCcTeMON UHTErpo-au(PepeHIINATBHBIX YPaBHEHUH.

13. UccnenoBanue MaTeMaTU4e€CKONM MOJEIN TYMOPAIbHOTO UMMYHHOTO OTBeTa. CyIlecTBO-
BAaHUE U €IMHCTBEHHOCTb PEIICHUS 3a]]a4M, OMMCHIBAIOIIECH MATEMATHUYECKYIO MOJIEb.

14. UccnenoBanne MaTeMaTHYECKOW MOJIENIM TYMOPaJIbHOIO MMMYHHOTO OoTBeTa. HeoTpuia-
TEJIBLHOCTh PEILICHUS 3aa4l, OMUCHIBAIOIEH MAaTEMAaTUYECKYIO MOJIENb.

15. UccnenoBanne MaTeMaTHYE€CKOM MOJIENIM T'yMOPaJIbHOTO MMMYHHOTO otTBeTa. (Cranumo-
HapHBIEC PEIICHUS.

16. UccrnenoBanue mMaTeMaTHYE€CKOM MOJIENIA T'YMOPAJIbHOTO MMMYHHOTO OTBETa. Y CTOMYH-
BOCTb COCTOSIHUS 310pOBOT0 OpPraHu3Ma.

17. UccnenoBanne mMaTeMaTHYE€CKOM MOJIENIA T'YMOPAJIbHOTO MMMYHHOTO OTBETa. Y CTOMYH-
BOCTh XPOHUYECKOTO MPOIIECCA C MATIBLIM MOPAXKEHUEM OpTraHa.

*

O1eHOYHBIC CpPENICTBA JJIsl MHBAIHMIOB M JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0PO-
BbsI BRIOUPAIOTCS C YYETOM MX WHAWBUAYAILHBIX MICUX0(QU3NICCKIX OCOOCHHOCTEH.

— I[Ipu HCOGXOI[I/IMOCTI/I HHBaJIWJAaM U JingaM C OTpaHUYCHHBIMU BO3MOKHOCTAMHA 300PO-
BbA IPCAOCTABIIACTCA JOMOJIHUTCIIBHOC BPpEMs JJII MIOATOTOBKH OTBETA HA SK3aMCHC;

— IIpU TPOBEJICHUH MPOLEIYPHl OLICHUBAHUS PE3yIbTAaTOB 00yUEHHsI MHBAIUAOB H JIUIL C
OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBLA MPEAYCMATPUBACTCA HCIIOJIb30BAHNC TCXHUYCCKUX
CpeacTsB, HeO6XOI[I/IMI>IX HM B CBA3U C UX WUHAUBUAYAJIbHBIMHU 0C06€HHOCTSIMI/I;

— [Opu HCO6XOI[I/IMOCTI/I JJIA 06yqa101111/1xcsl C OTpaHUYCHHBIMU BO3MOXKHOCTAMU 300POBBS
U UHBAJIMUIOB Iponcaypa OUCHUBAHUSA PC3YJIbTATOB 06yquH51 o AUCHHUINIMHE MOKET IMPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHUBaHUsI Pe3yJIbTATOB OOYyYCHHS] WHBAIMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMH 37I0OPOBbSI 110 TUCIHMIUTHHE (MOJYJIIO) TPeIyCMaTpUBACT MPEIOCTaBICHHE HH-
dopmanuu B hopmax, aanTHPOBAHHBIX K OTPAaHHUYCHHUSM UX 370POBbSI U BOCIIPUATHSI HHPOpPMA-
I1H:

JIJ1st TT ¢ HApYIICHUSIMH 3PCHHS

— B TIeYaTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JIist AL ¢ HapyLIEHUsIMU CIlyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

I[JIH JIAIl ¢ HAPYHICHUSAMU OMOPHO-ABUTATCIIBHOTO alllapara:

— B [1e4aTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TTepeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTa 00y-

YAIOIIUXCS.
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Kpumepuu oyenusanusa no npomexcymounoi ammecmayuu
3auer BBICTABIISICTCS MO pe3yibTaTaM paboThl CTyAEHTa B TeueHue cemecTtpa. OTMmeTka
«3a4TE€HO» BBICTABIISIETCS CTYJIEHTaM, KOTOPHIE PETYJISPHO NMOCEIANIN 3aHIATHS, BBIIOJIHSAIN He-
o0xoauMble 3aaHust B cpok. OTMETKa «HE 3a4TEHO» BBICTABIISETCS CTYAEHTaM, KOTOPBIE MPO-
nyctuin 6osnee 60 % 3aHATHH, HE TpeAOCTaBUIN pedepar, He MOTYT OTBETHUTHh Ha BOIPOCHI K
3a4ery.

5. IlepeyeHb OCHOBHOI U JONMOJHUTEJIbHOM Y4eOHOM JIUTEPATYPbI, HEOOX0AMMOI /1151
OCBOEHUS TMCUMILIUHBI (MOIYJIs1)
5.1 OcHoBHasi TUTEpaTypa:

1. Pomantoxa, A.A. MaremaTuyeckre MOJICIM B UMMYHOJIOTHH U SMTUAEMUOIOTUN UH(DEK-
IMOHHBIX 3a00neBanuii / A.A. Pomantoxa. - Mockga : znarensctBo BMHOM. JIaGoparopust
3HaHui, 2011. - 293 c. - ISBN 978-5-94774-900-7 ; To e [Onexrponnsiii pecypc]. URL:
http://biblioclub.ru/index.php?page=book&id=468724

2. OnoBuy, B.. MaTtematnueckue MOJIeNIM €CTECTBEHHBIX HAYK [ DJIEKTPOHHBIN pecypc] :
yae0. 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
peanu3zanus [DnekTpoHHbIH pecypc] : yueb. mocobue / b.A. I'opnau, B.I'. llaxoB. — DnekTpoH.
nan. —  Caskt-IletepOypr : Jlawp, 2016. — 292 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/74673 .

5.2 JlonoJiHUTE/ILHAS JIUTEPATYPA:
1. Maremarudeckue metonsl B 6uonoruu / coct. M.B. Banos. - Kemeposo : KemepoBckwii ro-
cyaapcTBeHHbI yHuBepcuteT, 2012. - 196 c. ; To xe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232506
2. bparycs, A.C. Jlunamudeckue cuctemsl U mojenu o6uonoruu / A.C. bparyce, A.C. HoBoxu-
noB, A.Il. ITmaronos. - Mocksa : ®usmariut, 2009. - 400 c. - ISBN 978-5-9221-1192-8 ; To xe
[DnexTponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=67304

6. Ilepeyenb pecypcoB MH(OPMALMOHHO-TEJEKOMMYHHMKAIMOHHOH ceTn «MHTep-

HET», HGOﬁXO}]I/IMI)IX AJId 0OCBOCHUA U CHUITJIMHBI.

1. http://mathmod.aspu.ru - CaiiT coBmecTHOl naboparopun MHCTHTYyTa MaremaTHye-
ckux Tpobiem Ouonoruu Poccmiickoil akagemMuu Hayk W ACTPaxaHCKOTO TOCYJapCTBEHHOTO
YHHUBEPCUTETA

2. http://dmb.biophys.msu.ru - Madopmanronnas cucrema «/[nHamMuueckue Moaenu B
OMoNorumMy, paccuuTaHas Ha MIMPOKUI KPYT MOIh30BATENCH, BKIIFOYAET B CE0sI THIIEPTEKCTOBBIC
JOKYMEHTBI U PENSIIMOHHBIE 0a3bl TaHHBIX U O00ecreurnBaeT YHU(PHUIMPOBAHHBIA JOCTYI K pa3-
HOOOpa3HOW MHPOPMAITUH TI0 JAHHOU MPEIMETHON 00IacTH.

3. Caiit, TOCBSIMIEHHBIA MaTEeMaTHYECKOMY  MOJCIUPOBAaHUI0O B  OWOJIOTHH

http://mathbio.ru/
7. MeToanueckue yKa3aHMsi ISl OOyYAWIIMXCH IO OCBOECHUIO IMCIHUIJIMHBI
(Moays)
Temarnueckoe MIaHUPOBAHUE CAMOCTOSITENILHON PaOOTHI CTYIEHTOB

Paszpnen Tema Conep:kaHue BOIIPOCOB TeMbI Bup patorsl
1 MaremaTuueckne | MaTeMaTUdecKHe MOJEIN, omuchiBae- | [louck HeoOXoauMoit
MOJIEJIN TUHAMUKHU | Mble JIMHEHHBIMH Pa3HOCTHBIMU ypaB- | MHQOpMaIUH (cMm.
MO YIS IIHNA HEHUSIMHU TIEPBOTO U BTOPOTO TMOPSIAKA, | CIUCOK JIMTEPATYPHI).

CUCTEMaMH DPa3HOCTHBIX ypaBHEHMH | Pemenue 3anau.
nepsoro nopsaka. Mecnenosanue Mo-
nenu Bonbreppa (Mozmenu XMITHHK-
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JKepTBa). MaremaTuyecKkue MOJEIH B
Teopun snuaeMui (Moaenu baiinu,
MOJIEIH SMUIEMHUI C NEPEHOCUUKAMMU).

2 Marematnueckue | MiMMmyHonorudeckre OcHOBBI paboTsl | Ilouck HeoOXoaumoit
MOJICJIA B UMMY- | UMMYHHOU cucteMsbl. [loctpoenne 6a- | madopmanmu. M3yde-
HOJIOTHH. 30BOM MaTeMaTHM4eCcKOM MOJAENU HH- | HU€ JIEKIIMOHHOIO Ma-

(b eKIMOHHOTO0 3a00JIeBaHMUSI. tepuana. KoHcmekTu-

pOBaHHUE.

B ocBoeHMM IMCHUIUIMHBI MHBAIUAAMM M JHUIAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSAMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE Y4eOHOT0 MaTepHara.

WuauBuayanbHble KOHCYJbTAllMM 1O TPEIMETY SBISIOTCA BaXKHBIM  (PaKTOpOM,
CIOCOOCTBYIOUTUM MHIMBUIYaTU3alUU O0yYEHHUsS] U YCTaHOBJICHUIO BOCIUTATELHOTO KOHTAKTa
MEXIy TpernojaBaTesieM U O0y4arolmMMCs HMHBAJIUAOM WJIA JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37J0POBbsI.

8. Ilepeyenbr MH(POPMANMOHHBIX TEXHOJOTHI, HCNOJIb3yeMbIX MPH OCYHIECTBJIECHUH
00pa3oBaTe/ILHOIO NMPoIecca Mo JMCUUILIHHE (MOTYJII0) (IPH HEOOXOAUMOCTH)

8.1 IlepeyeHp HE0OXOAMMOI0 MPOrPAMMHOI0 O0ecreYeHus!

Microsoft office

MathCAD

8.2 Ilepeyenb He0OXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

He tpeOyercs.

9. MarepuaJjibHO-TeXHMYeCKasi 0a3a, HeoOXoaMMAas JIsl OCylIeCTBJIeHUsI 00pa3oBa-
TeJbHOI0 NMpoLecca no JTUCHUIINHE

MatepuanbHO-TeXHHYECKOe 00ecreyeHne JUCIUILIUHBI (MO-

Ne Bun pabor
JUyJisl) U OCHAIIEHHOCTh

1. Jlekunonuelie 3aHaTUA | JIeKUMOHHAsg ayauTOpHs, OCHAILEHHAs MPE3eHTAlMOHHON
TEXHUKOHU (IIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK, ...) U CO-

OTBETCTBYIOIIUM MporpaMMHbIM oOecrieuerneM (I10)

2. Jlaboparopuble 3aHsA- | CrenuanbHOE MOMEIICHHEe, OCHAIIEHHOE JTOCKOM, MapKepamu

THA

n MCJIOM

3. I'pynnoBeie  (MHAUBHU- | Ayautopus (kaOuHeT) ocHalleHHas yueOHol Mebenblo, 1oc-
IyajabHbl€) KOHCYNIbTA- | KOH, MapKepaMH U MEJIOM
095051

4. Texkymuii  KOHTpOJb, | AyauTopus (kaOMHET) OCHaIIEHHAs Y4eOHON MeOebIo, 10C-
IIPOMEXYTOUHAsl aTTe- | KO, MapKepaMu U MEJIOM
cranus

5. CamocrositenbHas pa- | KaOuHer anmsi camMocTosITeIbHOM paboThl, OCHAIIEHHBIA KOM-

oora

IBIOTEPHON TEXHHUKOW C BO3MOYKHOCTBIO MOJKIIOYECHHS K CETU
«MlHTEpHET», MPOrpaMMOi SKPaHHOTO YBEIHYEHUs U oOecrie-
YEHHBIH JIOCTYIOM B  DJIEKTPOHHYIO  HMH(OpMaIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA.
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Penensust
Ha pabo4yro MporpaMMmy JHCHMILTAHBI «MareMaTH4YEeCKHE MOJIEIIN B
Gronoruy ¥ MenuLuHe» wis crnermansroctd 01.05.01 @yH1aMEeHTaIbHBIC

MaTeMATHKA U MeXaHHUKa (CIeHaTUTeT)

CocTaBuTe b IPOrpaMMBI: TOIEHT Kadeapbl (yHKIMOHAJIBHOIO aHAIIN32a U
anre6psl KaHauzat Qu3.- MaT. Hayk OHHAC WL

Pa6ouast mporpamMMa BKJIFOYAeT pas[elibl: Hen 1 3a/auyl H3yIeHHA IMCITH-
IUTHHBL, MECTO IUCLMIUIMHBEI B CTPYKTYpe 00pa30BaTe/IbHON TPOTPaMMBI; Tpedo-
BaHHA K YPOBHIO OCBOEHHMsS IUCLIMIUIAHBL 00y TPYAOEMKOCTh ¥ COAEPKaHUC
JMCIMIUIAHBL; 00pa3oBaTeIbHbIe TEXHOJOTHH,; (GOpMBI IPOMEKYTOYHOU aTTeCTa-
IUM; TepeueHb MPAKTHYECKUX HABBIKOB; yueGHO-METOAUUECKOe U MaTepUajbHO-
TexHUYecKoe obecredeHre TUCIUIUIUHBL. [I0THOCTBIO COOTBETCTBYET TpeGOoBaHH-
am OrOC BO mo cneunansHoct 01.05.01 ®dyHaaMeHTanpHbIE MaTeMAaTHKa
mexanuka (cnenuanureT). OCHOBHBIE pasfieNbl MPOrpaMMbl HAIIH CBOE OTpaxe-
HUE B NepedHe IPeICTaBJICHHBIX B pabodeii mporpaMme HEOOXOAUMBIX 3HAHWHU U
KOMITeTeHIMi. PacmpesienieHne BPeMeHH, OTBOAUMOTO Ha H3Y9ICHHE PasIHTHBIX
pa3zieNioB Kypca, BKIIoUasi CaMOCTOATENbHYO paboTy, COOTBETCTBYET HX TPYAOEM-
koctd. [IpuBenéHHBIe B MPOrpaMMe BONPOCHI K 3a4eTy MO3BOJLIIOT OTIPEJEIUTh
YPOBEHb 3HaHUH M YMEHUH CTyACHTOB.

B wuenom, pabouasi nmporpaMMma JUCHUIIIAHBI «MareMaTHUeCKHUEe MOJENIHU B
GUOJIOTMHM ¥ MEeIHULMHE» Ui CIIEHUATIbHOCTH 01.05.01 dynnameHTalbHble MaTe-
MaTHKa U MEeXaHUKa OTBEUAET COBpPEMEHHBIM TPEOOBAHHIM K o6pa3zoBaTelbEHOMY
mpoleccy W MoKeT OBITB HCIONIB30BaHa U IpernojaBaHus B ®I'bOY BO

«KyoI'Y».

PelieH3eHT,
KaHAUJaT Qu3.-MaT. HayK, JOLCHT,
NOLEeHT Kadeapsl MPUKIaJHON MaTeMaTHKH Ky6TTY




Penensus

Ha pabo4ylo MporpamMMy JUCHHUIUIMHBI «MaTeMaTHYeCKHe MOJENH B
Ouonoruu U MeguuuHe» mia crenuanbHocTH 01.05.01 dyHgameHTaNBHAS
MaTeMaTHKa U MeXaHHKa

CocTtaBuTtens IporpaMMEbl: JOLEHT Kadeapsl HyHKIMOHAIBHOTO aHAIU3a U
anreOpbl, KaHaunat ¢us.- Mat. Hayk Oitnac M.JI.

HucnunnnHa «MaTeMaThuiyeckie MOJed B OMOJOTUM U MEOULIHE
SIBIIAETCS ONHOW M3 NPOQHIUPYIOLIMX IS KBATAGUIMPOBAHHOTO CIIELHATCTA B
obylacTy MaTeMaTU4ecKoro MoJAeIHpoBaHus. Pabouas mporpaMma BKJIFOYAET pas-
JeJIBl: LeJId U 33Ja4d U3y4YeHHs NUCLUIUIMHBI; MECTO AMCLUIUIMHBI B CTPYKTYype
o0pa3oBaTebHONM NpOrpaMMbl; TpeOGOBaHHs K YPOBHIO OCBOEHHUS AMCLUILIHHEL;
OOLIyI0 TPYyIOEMKOCTh M COZepXKaHHe MUCLHUILIMHE;, 00pa3oBaTelbHbIE TEXHOIO-
ruv; (GOpMBI NPOMEXYTOYHOHN aTTeCTalUM; IepeueHb MPAKTHYECKHX HABBIKOB;
y4eOHO-MeTOANYECKOe M MaTepUAIbHO-TEXHHYECKOE 00eCIeueHne AUCIUILINHEL.
IIpencraBneHHas mporpaMMa BIIOJIHE COOTBETCTBYET IOC/IEAOBATEIBHOCTH H3JI0-
’KeHus yyeOHoro matepuana u ctpykrype ®I'OC BO no creransaocta 01.05.01
QynnaMeHTalbHas MaTeMaTHKa U MEXaHHKa.
IlpuBesieHHBIE B IPOrpaMMe KOHTPOJIBHBIE BOMPOCH OTPAXKAIOT OCHOBHBIE
TpeOOBaHUS K 3HAHUSIM CTYJEHTOB.
B nenom, paboyas mporpamma AUCUUILIMHBI «MareMaTndecKue MoJe-
14 B 6HONIOTUHN U MeauIuHe» s cneunansHocT 01.05.01 dyHgameHnTansHas
MaTeMaTHKa M MEeXaHHMKa CIIOCOGCTBYET KaueCTBEHHOMY OCBOCHHIO YIeGHOrO
marepuaina, cooTBeTcTByeT TpeboBanusM ®I'OC BO mo manHOMy Hampasiie-
HHIO U MOXxeT OBITh MCIIOJB30BaHAa B y4yeOHOM mporecce B O®I'BOY BO

«KyOoI'Y».

PenienzeHr,

JIOLIEHT Kadeapsl WHPOPMAIMOHHBIX U 00pa3oBaTesbHBIX PexHosorui Kyol'y

/
KaHAUAAT NeJarOriYecKuX HayK (é/ / 3acsnko O.B.




