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1 ean u 3axa4u M3y4eHU sl TUCITUTIIUHBI

1.1 eap AUCUUIIAHBI

enpto kypca «MaremMaTH4YECKHE MOJICTH B €CTECTBO3HAHHUMY SIBIISCTCS IMOATOTOBKA
CTYJICHTOB B O0JIACTH HMCCIEAOBAHUS CIOXKHBIX OMOJIIOTMYECKUX CHUCTEM U TPOIECCOB Pa3HOIO
YPOBHsI OpTraHHU3aIlid Ha OCHOBE METOJOB MaTeMaTHYECKOTO MOJCIMPOBAHUS, O3HAKOMIICHHE
CTYJICHTOB C OCHOBHBIMHU METOJAMH MCCIIEJOBAHUSI MAaTEMATHUUYECKUX MOJEJICH, OMUChIBAEMBIX
Pa3HOCTHBIMU, TU(GEepEeHITNATLHBIMI U MHTETPATbHBIMH YPAaBHCHHUSIMHU.

1.2 3agauu M CHUILTHHEI

3amauaMu M3y4YeHUs AMCUUIUIMHBI SIBJSIETCS peanu3anus TpeOOBaHUM, yCTaHOBICHHBIX
roCcy/IapCTBEHHBIMU 00pa30BaTeIbHBIMU CTAHIAAPTAMU BBICIIETO0 00pa30BaHUs K YPOBHIO MOJTO-
TOBKM MAaTEMaTHUKOB, (hopMHUpOBaHHME MPEICTABICHHUS O BUIAX MOJACIHPOBAHUS M OCHOBHBIX
MOJIX0/JIaX K MOCTPOCHHIO M UCCIIEIOBAHUIO MAaTEMATHUECKUX MOJIENIel OMOIOTHYECKUX CUCTEM.

N3yuenne kypca «Maremarnyeckue MOJEIHU B €CTECTBOSHAHMM» PACCUMTAHO Ha OJUH
cemectp. O0IIas TPyI0OEMKOCTh IUCHUIUIMHBI COCTABIISET 2 3a4E€THBIX €IUHUIIBI, /2 akaJileMuye-
ckux 4yaca (u3 Hux 54 ayautopsbix). Kypc «MaTtemarnueckue Mojeau B €CTECTBOZHAHUNY CO-
CTOUT U3 JIEKIIMOHHBIX M JIAOOPATOPHBIX 3aHATUH, COMPOBOMXKIAAEMBIX PETYISAPHOU HHIUBUIY-
TBHOW pabOTOM MPEIoaaBaTessl CO CTYICHTAaMH B TIPOIECCE CaMOCTOSTEIIEHON paboThl. B KOH-
e 7/ cemectpa npoBoauTcs 3auer. [Iporpammoii qucHuUmiIMHbl npeaycMorpensl 18 vaca nekuu-
OHHBIX U 34 yaca 1ab0paTOPHBIX 3aHATHH, a Takxke 17,8 yaca caMmocTosTebHON PaOOTHI.

1.3 MecTo aucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

I[I/ICIII/IHJII/IHa «MareMaTH4ecKue MOZACIIN B €CTCCTBO3HAHNKW) BKJIIOYCHA B BApUATUBHYIO
yacTh 1ukia b1, aBnsercs AMCUUIIIMHON IO BEIOODY.

Mecto kypca B npodecCHOHaIBHON MOATOTOBKE OakajiaBpa ONMpeAeNseTcsl Pojbio aud-
(bepeHInaIbHbIX, MHTETPAIbHBIX U PA3HOCTHBIX ypaBHEHUHN B (HOPMHUPOBAHUH BBHICOKOKBAIU(DU-
IIUPOBAHHOTO CIICIUAIICTA IO HAIIPaBJICHUIO MaTemaTHka.

JIis yCHemHOTO OCBOEHHUS TUCIHIUIMHBI OOYYarolMiicss TOJDKEH BiIaeTh 3HAHUSIMU,
YMEHMSIMH M HaBBIKAMU IO MporpamMme JUCHUIUIMH «MaTemaTuueckuil aHanusy», «Asredpay,
«duddepennuansupie ypaBHeHUs», «DyHKIINOHATBHBINA aHAIIN3Y.

TpebdoBanus K yPOBHIO OCBOEHHUS THCHUTIINHBI

[Ipouiecc n3yueHus AUCHMILTUHBI HATIPaBIIeH HA POPMHUPOBAHUE CIEAYIOLUIUX KOMIIETEH-
nwmit: [TK-1, TTK-2.

No Wupnexc | ConepxaHue KoMIIe- B pe3ynbrate u3ydenus yaeOHOU AUCHUIUIMHBI 00Y-
L. | KOMIE- | TeHLMH (unu e€ ya- YaroIUecs JOJKHBI
" | TeHIMH | CTH) 3HATh YMETh BJIaJE€Th
1. [K-1 Crnocoben pemarb | 0COOEHHOCTH BBISIBJISITH O0IlIME | HaBBIKAMHU
aKTyalbHble U BaX- | 0OBEKTOB MO- 3aKOHOMEPHOCTU | IPUMEHEHUs
Hble 3a7aud (QyHJa- | IeTUPOBAHUS U | UCCIIEAYEMBIX MareMaTH4e-
MEHTJIBHON U TMpHU- | METOAUKHU UC- 00BEKTOB, BBIOM- | CKOTO ammapa-
KJITHOM MaTEMaTUKH | CIIETOBAHUS paTh METOMBI UC- | Ta K UCCIEAY-
MoZeIIen CJIEI0BAHMS Ma- €MBbIM MOJIe-
TEMAaTHYECKHUX JISIM.
MoJeJen
2. T1K-2 Croco0eH akTUBHO OCHOBHBIE 3aJ1a- CTaBUTH 3aJIauH METOaMHU
y4acTBOBaTh B HCCJIE- | YU M 00JacTH UCCJICNOBAHUA U | UCCIIEIOBAHUS
JIOBaHUM HOBBIX Ma- MIPUMEHEHHUS ONTUMU3ALNHI MareMaTH4e-
TEMaTUYECKHX MOJIe- | METOJIOB MaTe- | CIOXKHBIX O0BEK- | CKUX MoJieseit
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No HNunekc | Conepkanue Komrie- B pe3ynbraTe u3yueHus yaeOHON AUCHUIUIMHBI 00Y-
LI KOMIIC- TCHIIUU (I/IJII/I e€ Ja- HJarmuecsa JO0JIKHBI
TEHIMH | CTH) 3HATH yMeTh BJIa/IeTh
Tl B €CTECTBEHHBIX | MATHYECKOTO TOB Ha OCHOBE Me- | Omosoruye-
HayKax MOJICIMPOBAHUS | TOJAOB MaTeMaTH- | CKUX CUCTEM
B paMKax crie- YEeCKOTr0 MOJEIIH-
IIUATLHOCTEH pOBaHUs

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 PacnpenesieHne TPYI10EMKOCTH AUCHUILIMHBI IO BHAaM padoT
OO01mast TpyA0€MKOCTh JUCIUIIINHBI COCTABIAET 2 3a4. e.(72 dJaca), X pacrpeieicHue

110 BUJIaM pabOT NPEICTABIECHO B TabIHLIe

Bun yae6HO# paboThI Bceero Cemectp
4acoB (dacer)
7

KonTakTHasi pabora, B TOM 4HcJI€:
AyauTOopHBIE 3aHATHS (BCEro): 94 94
3aHATHUS JIEKIUOHHOTO THIIA 18 18
JlaGopaTopHble 3aHATHS 34 34
3aHsTHUSI CEMUHAPCKOTro TUIA (CEMUHAPBI, paKTHYe-
CKHE 3aHSTHUS) ) )
HWNnas koHTaKkTHas padora:
KonTpons camocrositensHol pabotsl (KCP) 2 2
ITpomesxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
[IpopaboTka yueGHOTO (TEOPETHYECKOTO) MaTepHraia 8 8
BrimonHenne HHAMBUIYaIbHBIX 3aJaHUN (TIOATOTOBKA 6 6
COOOLIeHUH, Tpe3eHTaluil)
ITonroTroBKa K TEKyIeMy KOHTPOJIIO 3,8 3,8
KoHTpoJs: =
IToaroToBKa K 3K3aMeHy - -
O0mas Tpya10eMKOCTh qac. 72 72

B TOM YK CJIe KOHTaKT- 54,2 54,2

Has padora

3a4. efl 2 2

2.2 CTpykTypa IMCUMIJIMHBI:

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITHHBL.

Pa3)1em,1 JUCHUILIIUHBI, U3y4acMbIC B C€ABMOM CEMCCTPEC

KoanyecTBo 4acoB

Ne
pa3-
JaeJsaa HaumenoBanmne
pas3aenoB Bcero

AynurTopHasi padora Bueayaurop-
Hasi padoTa
J | Jgap| m3 CPC
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2 3 4 6 7
MareMmaTHueCKHE MOLEIN 34 8 18 8
JMHAMUKH O YIS
MaremMaTnueckue MOIEIN 35,8 10 16 9,8
HMMYHOJIOTHH.
| HUroro: 18 34 17,8

2.3 Conep:xaHue pa3jieioB JMCHUILIAHDBI:

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

YPaBHEHUSMH [IEPBOTO U BTOPOTO MOPSAKA,
CHUCTEMaMHM Pa3HOCTHBIX YPaBHEHUM MEPBO-
ro nopsajaka. Maremarnyeckue MOJENHN, ONH-
ChIBaeMble OJHUM D epeHnaIbHbIM
yYpaBHEHHEM NIEPBOrO nopsiaka. Maremaru-

Ne
HaumeHoBaHue ®opMa TeKylIero
n/ Conep:xaHue pasjaesa
I pasaeJa KOHTPOJIA
1 2 3 4
1 Maremarnueckue Beenenue. MaremaTtuueckue Moaenu Ouo-
N [IpoBepka gomaniHero
MOJIEJI JUHAMUKHM | JIOTHYECKUX Nonyisiiuil. Mogens ManbTy- SAAHHS
MOIMYJISIIUANA ca. Mopens @epxronbcra-Ilepina. Moaens N
Bonbreppa (Monenb XUITHUK-)KEPTBA). YCTHBI OTPOc
2 Matemaruueckue | MMmyHosornueckue OCHOBBI pabOThl HM-
MOJIETIM B HUMMYHO- | MyHHOIi cucteMsl. [locTpoenue 6a30Boil ma-
JIOTHUH. TEMaTHYECKONH MOJeNU MH(EKIHMOHHOTO 3a-
OoseBaHMsI, OMHMCHIBAEMOW CHUCTEMOW Iud-
(depeHLnanbHbIX YpPaBHEHUH C 3ama3jblBa-
oM aprymentom (monens .M. Mapuy-
ka). [locTtpoenne mMaTemaTHueckoil Mopenu
TYMOPaJIbHOTO MMMYHHOI'O OTBETA, OMHUCHI-
BaeMOM CUCTEMOM uHrerpo- | IIpoeepka nomanisnero
muddepeHIManbHBIX ypaBHeHHH. Wccneno- 3a/1aHMUS.
BAaHHWE IOCTPOCHHONW MAaTE€MAaTHYECKOW MO-
JIeIA TyMOPAJbHOTO HMMMYHHOIO OTBETa!
CYILIIECTBOBaHHUE, €IUHCTBEHHOCTh U HEOT-
pPULIATEIBHOCTh  PELIEHUS; CTAallMOHApPHBIC
pEeIlIeHNUs; YCTOMYMBOCTh COCTOSHUSL 3]10pO-
BOTO OpPraHu3Ma U yCTOMYMBOCTH XPOHHYE-
CKOro IIporecca ¢ MaJbIM IOPaXEHUEM Op-
raHa.
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA HE IPEIyCMOTPEHBI
2.3.3 JIabopaTopHBbIe 3aHATHS.
Ne
HaumenoBanue ®opMa TeKyLIero
n/ Coaep:kanue pasaesia
I pasaeJa KOHTPOJIA
1 2 3 4
1 Marematnueckne | MaTemaTuyeckue MO OUOJIOTHIECKUX
MOJIeNIA JUHAMUKHU | HOMyJsiquid. MaTemaTuyeckue MoJenu,
MOMYJISIIUHA OTHCHIBa€Mbl€ JTMHEWHBIMU PA3HOCTHBIMU

IIpoBepka goMarHero
3a/1aHus,
YCTHBIN OIIPOC




Ne
n/

HaumenoBanue
pa3nena

dopMa TeKyLIero

Coaep:xanue pasaesia
aep pasa KOHTPOJISA

YECKHUE MOJCIIH, OIMCHIBACMEIC CUCTCMaMHM
JIBYX aBTOHOMHBIX TU(depeHITnaTbHBIX
ypaBHeHUH. cciienoBanne yCTOMYUBOCTH
CTAIlMOHAPHBIX COCTOSTHUN HEJTMHEHHBIX CH-
cTeM BToporo nopsiaka. Mccnenoanue mo-
nenu BoabTeppa (MoaeIH XUITHHK-KEPTBA).
MaremMaTrnyeckue MOJIEIH B TEOPUU dIHUE-
Muii (Moaenu baiinu, Moaenu snuaeMui ¢
IIEPEHOCUHUKAMH).

Matematuyeckue
MOJIEJI1 B UMMYHO-
JIOTHH.

[TocTpoenne 6a30BOM MaTeMaTHYECKON MO-
Jend MHQPEKIMOHHOTO 3a0o0iieBaHus (MOjIe-
mu .M. Mapuyka). MccrienoBanue Moiemu:
CyIlIECTBOBaHUE, E€AMHCTBEHHOCTh U HEOT-
pPHUIIATENFHOCTh  PELICHHS; CTAalMOHAPHBIC
pEIIeHUSs; YCTOWYHUBOCTh COCTOSIHUSI 3J10PO-
BOTO OpraHuM3Ma U yCTOMYMBOCTH XPOHHUYE-
CKOI'O Ipoliecca ¢ MaJbIM IOPAKEHUEM Op-
raHa.

Has pabora

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB) KypcoBble PabOTHI HE
MPETYCMOTPEHBI.
2.4 llepeyeHb y4eOHO-METOAMYECKOr0 00eceYeHusl AJIsl CAMOCTOATEIbHONH padoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

[TepedeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTIITUHBI
Ne Bun CPC IO BBINOJIHEHUIO CaMOCTOSITENbHON paboThI
1 2 3
1 |IIpopaboTka yueOHOTO |«Memooduueckue yKazauus no opeanu3ayuu CAMOCMmOosmenbHOU
(TEeOpeTHUYECKOr0) MaTe- [pabomuvl cmyoOeHmosy, ymeepoicoentvle Kageopou @yHKyuo-
puana HAIbHO20 ananuza u areeopwol , npomorxon Ne 9 om 12.04 2019 ..
2 |BeimosHeHME JOMAIIHUX [« Memoouyeckue yKazanus no opeasu3ayuu CamocmosmenbHOu
3a/IaHui (peleHue 3a-  |pabomvl CMyOeHmosy, YmeepicoeHnHvle Kagheopou @GyHKYUuo-
J1ay) HAIbHO20 ananusa u aneeopwl , npomoxon Ne 9 om 12.04 2019 ..
3 [[loarotoBka K TeKymieMmy [« Memoouyeckue yKazauusi no opeaHu3ayuu CamoCcmosimenbHou
KOHTPOJIIO (KOHTPOJIBHAS [pabomuvl  CMYOeHmMOo8», YMBEepHcOeHHble Kageopou @YHKYUo-
pabota u 1ip.) HaIbHO20 ananuza u aneeopol , npomoxoa Ne 9 om 12.04 2019 2.
4 |[IpomexxyTouHas atte- |«Memoouueckue yKazaHus noO OPeaHU3AYUU CAMOCMOAMENbHOU
[pabomvl cmyoenmosy, ymeepicoeHHvle Kageopou @YHKYuo-
cTanus (3a4eT, YK3aMeH )
HAIbHO20 ananusa u areeopwol , npomoron Ne 9 om 12.04 2019 ..

VY4eOHO-MeTOIUYECKHNE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadoThl 0Oydaromuxcs U3
YHCIIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 310poBbsi (OB3) mpenocraBnstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBBS M BOCIIPUITHS HH(POpMALIUU:

JUi U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOI O TIOKYMEHTA,

JUid U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIeYaTHOM opme,

[IpoBepka gomamHero
3a/laHusl, KOHTPOJIb-




— B (hopMe 3JIEKTPOHHOTO TOKYMEHTA.

JI7ist LT ¢ HAPYIICHUSIME OTTOPHO-IBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (hopMe DIICKTPOHHOTO IOKYMEHTA,

JIaHHBII TTIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCAL.

3 OOpa3oBaTe/ibHbIE€ TEXHOJOTHH

[Tpu u3y4eHnu JaHHOTO Kypca UCIONB3YIOTCS KaK TPAJAULMOHHBIC JIEKIIUH U J1abopaTop-
HbI€ 3aHSATHUS, TAaK U COBPEMEHHBIE HHTEPAKTUBHBIE 00Pa30BaTE/IbHbIE TEXHOIOIHH.

Lenp 1a00paTOPHBIX 3aHATHH — HAYYUTh CTYACHTA IPUMEHSTD MOJy4YCHHbIE HA JEKIHIX
TEOPETUYECKHUE 3HAHUS K PEILIEHUIO U UCCIIE0BAaHHIO KOHKPETHBIX 3a/1a4.

K 00pa3oBaTebHBIM TEXHOJIOTHIM TAKXKe OTHOCSTCS MHTEPAKTHBHBIE METOIbI O0yUCHHUS.
WHTEepakTUBHOCTH 110/1a4y MaTepualia Mo AUcCLHUIUIMHE «MaTeMaTHyecKkue MOJIed B €CTeCTBO-
3HAaHUW» TPENOIaraeT He TOJBKO B3aUMOJCHCTBUS BUA «IIPETOABATENb - CTYACHT» U «CTY-
JIHT - MIPENOAABATENb)», HO U «CTYEHT - CTYJeHT». Bce 3Tu BUIbI B3aUMOICHCTBHS XOPOIIO J10-
CTHTAIOTCS MIPH M3JIOKEHUHM MaTepualia, B XOA€ AMCKYyCCHid. Taxke MCIONB3YIOTCS 3aHSITHA-
BU3YaJIM3allUH U JOKJIa]bl CTYACHTOB.

Juckyccus

B03MOXHOCTh TUCKyCCHU MpEAIoiaraeT yMeHHE BbICKa3aTh COOCTBEHHYIO UEI0, Ipel-
JIOKHUTH CBOW MYTh PEIICHUS, apTyMEHTUPOBAHO OTCTAMBATh CBOIO TOUYKY 3PEHUs, CBS3HO M3JIa-
ratb MbIcid. [lose3Hsl ciieayromuye 3a1aHusi: COCTaBIeHNE IJIaHa PELIeHUs 3a/laul, MOUCK IpYy-
roro crnoco0a pemeHns, CpaBHEHNE PA3JIMYHBIX CIIOCOOOB PEUICHHUS, TPOBEACHUE BHIKIIAIOK IS
peLIeHMs 3aa4l M BBIKJIAJOK Ul IPOBEPKHM IMPABUIBHOCTH MOJYYEHHOTO PELICHMs], pPaccMOT-
peHHe 3a/1a4 C JUITHUMH M HEJTOCTAIOUIMMH JaHHBIMU. CTyJqeHTaM TpeasiaraeTcsi mpoaHaIn3u-
pOBaTh BapUAHTHI PEIICHUs, BbICKa3aTh cBOE MHEHHE. OCHOBHOM 00BEM UCIIOJIb30BaHUSI UHTEP-
AKTUBHBIX METOJIOB OOYYECHHS peaTn3yeTcsi IMEHHO B XOJI€ JIUCKYCCHH.

OO111e BOMPOCHI, KOTOPHIE BHIHOCATCS HA IUCKYCCHIO:
1. Omnucanue mojaeny.
2. UccrnepoBanue MOJIENM HIIM MOUCK Pa3IMUYHBIX CIOCOOOB peIIeHHH 3a/1auu.
3. Br10op cpemn paccmaTpuBaeMbIX criocoO0B HanboIee palMoHaIBHOTO.

3ansTHe-BU3yaIn3anMs.

B nanHoM THIle mepenaua npenojgaBaresieM MH(OPMAIMKM CTYAEHTaM CONPOBOXKIAETCS
MOKa30M Ppa3JINYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHUECKHX CXEM, OMOPHBIX KOHCIIEKTOB, JAMa-
IpaMM H T. I1. (HalpUMep, C MOMOIIIBIO CIAN/I0B) .

Bcero yueOHBIM M1aHOM IpeycMOTpeHO 34 yaca B MHTEPaKTUBHOU (opMe

Ce- | Bun 3anstus Hcnonb3yemble HHTEpaKTUBHBIE 00pa3oBaTeNbHbIE Komnye-
MeCT TEXHOJIOTUH CTBO 4a-
p COB
7 JlaboparopHble | 3aHsTHE-BU3YyaTH3aIus: «/{UCKpEeTHbIC MOJCH IHHA- 4
3aHATUSA MUKH TOMYJISALIIH»
Juckyccus «CucrteMa XUIHUK-KePTBay 4
3anarue-Buzyanusanus: «HenpepbiBHbIe MOJEIH AU- 4
HAMUKU TOMYJISIANY
Joxnansl ctyneHToB «Mognens JIoTke-Bonbreppa u ee 6
00001IIEeHUS»
3anstue-suzyanuzanus: «lIpocreiimme Moaenu MMYy- 4
HOJIOTHH »




Juckyccust «Mogaenn nHGEKIIMOHHOTO 3a00JIEBAaHUS » 4
Hoxknansl ctyneHToB «Mojens Mapuyka u ee 0600- 8
LICHUS

Hmoeo: 34

CaMocrosiTenbHast paboTa CTYACHTOB SIBISIETCA HEOTHEMIIEMOM 4acThO MpoIecca MoJro-
toBKH. [Tog camocTosTeNhbHOM pabOTOM MOHMMAETCS YacTh Y4eOHON TUTAaHHPYEMOU paboThI, KO-
TOpasi BHIIOJHSIETCS 10 33JJaHUIO U TIPU METOJAMYECKOM PYKOBOCTBE IperoiaBaTensi, Ho 0e3 ero
HENOCPEACTBEHHOI'O yYacTHSI.

CamocrosTenbHas paboTa HampaBiIeHAa Ha YCBOCHHE CHUCTEMbl Hay4YHBIX M Hpodeccuo-
HAIBHBIX 3HAHUHU, GOPMHUPOBAHUS YMEHHI U HABBIKOB, IPUOOPETCHHE OIBITA CAMOCTOSTEILHOM
TBOpueckoil aesrenbHocTU. CPC momoraer (GopMupoBaTh KYJIbTYPY MBIIIJICHUS CTYACHTOB,
pacuupsTh MO3HABATEIbHYIO IEATEIbHOCTb.

Bunsr camoctosTenbHON paboThI MO Kypey:
@) no yeaam: NOATOTOBKA K JICKIUAM, K MPAKTHUYECKUM 3aHITHSIM, K KOHTPOJIBHOU padoTe,

K KOJJIOKBUYMY.

0) no xapakmepy pad6omol: U3y4€HUE TUTEPATYPhl, KOHCTIEKTA JICKIIU; TTOUCK JIUTEpa-
Typbl B OMONHMOTEKE; KOHCIEKTUPOBAHHWE PEKOMEHIYEMOH I CaMOCTOSTEIIEHOTO HW3ydYeHUs
HAYYHOU JIUTepaTyphl; pelieHue 3a1a4, TECTOB

Jlns nmui ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI MPEAYCMOTPEHA OpraHU3aIus
KOHCYJIbTAIlM CO CTYACHTOM IpH TOMOIIU 3JEKTPOHHOU HH(OPMAIMOHHO-00pa30BaTeIbLHON
cpenst BY3a.

4, OneHouHble CpeacTea IJid TEKYIIEro KOHTPOJIA YCIIEBACMOCTH U l'lpOMe)KyTO‘-lHOi/i
aTTeCTalluu

4.1 ®oHJ OLIEeHOYHBIX CPEACTB /I MPOBeeHHs TeKYIel aTTecTalun

V4uebHasg AeATENbHOCTh MPOXOJUT B COOTBETCTBMM C rpaMKOM ydeOHOro mporecca.
[Tponecc camocTOATENbHOM pabOThl KOHTPOIMPYETCSl BO BpeMsl ayAMTOPHBIX 3aHATHH U WHAM-
BU/yaJbHBIX KOHCYJIbTAIIUM.

O1IeHOUHBIMU CPEICTBAMU JTUCLMIUIMHBI SBJISIOTCS CPEJCTBA TEKYILEro KOHTPOJIs (OTBET
y JIOCKH ¥ MPOBEpPKa JOMAIIHUX 3a/laHuil) U UTOTOBas aTTecTanus (3a4er).

OneHka ycreBaeMOCTH OCYILECTBIISIETCA 110 pe3yJbTaTaM YCTHOIO OIpoca,  OTBETa Ha
3a4eTe, B X0J€ KOTOPOTO BHISBIISIOTCS YPOBEHb 3HAHUIN U IOHMMaHUs TEOPETUUECKOr0 MaTepua-
na.

BaxxupiM 311€MEeHTOM 00pa30BaTeNbHON TEXHOJOTUU SBISETCS CaMOCTOSITeNbHAs paboTa
CTYJEHTA, BKJIIOYAIOL[as BBINOJIHEHUE NHANBUAYAJIbHBIX 3a/IaHUM.

Bonpocs! ycTHOro onpoca
1. Kakasa MOZCIIb OTpaXacT 3aBHCHMBIN OT INIOTHOCTH POCT YHUCIICHHOCTHU HOHYJ'ISIIII/II/I?

2. MaremMaTu4ecKuii CMBICII KPUTEPHS YCTOMUNBOCTH CUCTEMBI 11O JIAMyHOBY:

3. JluHammuueckas cucTeMa- 3TO: a) MaTeMaTH4YecKas MOJAENb, IIOCTPOCHHAs 10 OIpese-
JICHHBIM IpaBuiIaM; 0) cucTeMa, KOTopast MOXKET JIBUTAThCS; B) CUCTEMA, B KOTOPOH, B OTIMYHUE
oT KHHeMaTquCKOﬁ, YUUTBIBAIOTCA CUJIBI, F) COBOKYITHOCTb O6’b€KTOB, KOTOPBIC BUAOU3SMEHATCA
C TEYEHUEM BPEMEHHU

KoHTpoJibHbBIE BONPOCHI 1JIs1 TEKYLIEr0 KOHTPOJIS

1. JMaiite onpenenenue mozaenu. Kak aHanorus ucrosib3yercs B MOJASIUPOBAHUH?



Noakown

10.

11.

12.

13.

14

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

23

KakoBa no3zHasarenbHas pojib Mojienen?

Kakwue Tunel MmoaenrpoBaHus cymecTByoT? Uem oHU paznnyaroTcs?

Uto Takoe MOJEIbHBIN SKCIEPUMEHT?

Kak cOOTHOCATCSI KOMIIBIOTEPHBIN KCIIEPUMEHT U IMUTALIMOHHOE MOJCINPOBAaHNE?

B yewm 3akmogaroTcs 0COOCHHOCTH MOACITUPOBAHUS B OMOJIOTHU?

Kakue HampaBiieHUs MaTEeMAaTUKHU HCIOJbB3YIOTCS Ul MOJECIMPOBAaHUS OHOIOrvye-
CKUX cucTeM?

B uyem nposBiseTcss 0coOEHHOCTh OMOJIOTMUYECKOro NMPUIIOKEHUS METOJI0B JUCKpeT-
HOW U HENpPEepBhIBHON MaTeMaTUKu?

Yro Takoe nuHamuueckas cucrema? Buasl MaTeMaTHYECKOIrO ONHCAHUSA AMHAMHYE-
CKHX CHCTEM

YeM oTIHMYAIOTCA JUHAMUYECKHE CUCTEMBI C JUCKPETHBIM BPEMEHEM U HENIPEPBIBHBIM
BpEMEHEM?

Yro takoe ctpykTypa? IlpuBeaure npumepsl CTpyKTYypooOpa3oBaHUs B OHoioruye-
CKHX CHCTEMaX.

Kakue nHpopMalioHHbIe TEXHOJOTHH MPUMEHSIOTCS U MOAEIUPOBAHUSA B OHOJIO-
ruu?

KauecTBeHHble oTiIMuus pemeHnil moaenn depxroibcTa B HENPEPBIBHOM U JUCKPET-
HOU (hopme

.. UTo Takoe yCTON4YMBOE U HEYCTOMUMBOE paBHOBECHUE?

Yro Takoe ToOukH OU(pypKauu CUCTEMBI?

KakoBbl OCHOBHBIE MOHATHS (PEPMEHTATUBHOM KUHETUKH?

Kak popmynupyercs npocreiimas moaens Bonsteppa-JloTku?

. UTo Takoe MozeNb «XUIHUK— KEPTBa»?

[TpuBenuTe mprMepbl aBTOKOJIe0aHUI B OMOIOrMYECKIX CHCTEMAaX.

Uto Takoe npeaeabHbld UKI?

KaxoBbl ycioBus cyliecTBOBaHuUs IpeienbHOro nukia B Cucreme?

Ilepeuncnure HETOCTATKM KiaccMueckod Mmozenu Jlotku — BonbpTepa nns onucanus
B3aMMOJICHCTBHS XUITHUK — XKEPTBA.

. YKaXuTe MyTH NOCTPOEeHUs OoJiee peaTuCTUUIECKUX MOJieel B3auMoIeicTBUs

Tembl 1J1s1 HanUcaHusi pedepaTa

1. Bkan oTeuecTBEHHBIX U 3apYOEKHBIX YUCHBIX B CTAHOBJICHHE U Pa3BUTHE MaTeMaTHye-
CKOM OMOJIOTHH.

2. MonennpoBaHUE KaK METO]] UCCIEAOBAHUS OMOOTHUYECKUX CUCTEM.

3. OcHOBHBIE 3Tallbl MOAETUPOBAHUS

4. ABTOKOJIE0aTENbHBIE MTPOLIECCHl B OMOIOTUYECKUX CHCTEMAX

3. KoHcTpynpoBanue MOJIEH «XUITHUK-KESPTBAY», UMEIOICH MpeAeTbHbIN TAKIL.

5. CriocoObI 00001IeHHS U YIIPOIIEHUS MOJIENEH.

6.

Mertoas! TPOBEPKU MOJEIN

PexoMenganmu 1o noaAroroBke pedepara

3anava pedepara — 3aKpenuTh 3HAHUS, OJy4YE€HHbIE TIPU U3YUYEHUU TEOPETUYECKOTO KYp-
ca, M MOJYYUTh HABBIKM CAMOCTOSITEIbHOIO M3YYEHHUS MCTOYHHMKOB JUTEparyphl. Pedepar BbI-
MOJIHSETCS M0 MPEJIOKEHHBIM B pabouell mporpamme Ttemam, oobemoM 20 - 25 cTpaHHIl KOM-
nbplOTepHOro Halbopa, mpezcTaBisieMblx Ha Oymare ¢opmara A4. Pedepar npencrasisercs Ha
AJIEKTPOHHOM U OyMa)KHOM HOCHUTEJIE U JIOJKEH COAEP>KaTh CIENYIOIIUE pa3ieiibl: TUTYIbHBIN
JIUCT, COJEP:KaHKE, BBEICHUE, OCHOBHAs 4acCTh, 3aKJIIFOYEHHE, CIIMCOK MCIIOJIb30BAHHON JIUTEpPa-
Typsl. [Ipu noarotoBke pedepara CTyIEHTHI UCIONIB3YIOT YUeOHYIO U CIIELUaIbHYIO JUTEepaTy-
pY, )KypHaJbHbIE CTaThM, crpaBouHUKHU. [lpu 3ammre pedepara HE0OXOIUMO MMOKA3aTh 3HAHHE
JUTEPATyphl MO M3y4aeMOM MpoldiieMe, aKTyalbHOCTb, YKa3aTh OCHOBHBIE pa3feiibl HAy4HOI'O
pedepara M CyIIHOCTh M3JIATaeMbIX IMOJIOKEHHH, CHeNaTh BBIBOJ, ¢ 00O3HAYCHHEM IMpaKTHue-
CKOM M Hay4yHOW 3HaYMMOCTHU TeMbI HccieoBaHus. CBOEBPEMEHHOE U KaYeCTBEHHOE BBIIOJIHE-
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Hue pedepaTa BO3MOKHO JTUIIH MPU TUIAHOMEPHON CaMOCTOATEIHHOM paboTe U MOCEIIeHUN KOH-
CyJbTAllNi, paclucaHue KOTOPBIX COTJIACOBBIBAETCS CO CTyaeHTamH. M3nokeHHOe mOHMMaHue
pedepara KaKk HEIOCTHOTO aBTOPCKOT'O TEKCTa ONpeeNsieT KPUTEPUH €ro OLIEHKU: HOBH3HA TEK-
cTa; 000CHOBAaHHOCThH BBHIOOpA MCTOYHHUKA; CTENEHb PACKPBITHUS CYIIHOCTH BOIPOCA; cOOJOIe-
HUS TpeOOBaHMIA K 0()OPMIICHHIO.

IIpumep pacueTHOro 3aJaHus

3anganue 1 IMoas3yscs MathCAD, mocrpoiite rpaduku perieHns u Gpa3oBbie MOPTPETHI JUHA-
MHUYECKON CHCTEMBI, MOJACIMPYIOIIEH B3aUMOICUCTBUE MOIMYJISALUI IPU 3aJAHHBIX 3HAYCHUSAX
napameTpoB a,b,c,d. Mccnenyiite moBeaeHNe PELICHNUS, U3MEHSISI TapaMETPBI.

X'(t) = (a—by)x
y'(t) =(—c+dx)y

X'(t) = (a=by)x—ax®

3amanne 2. UccienoBaTh NOBEAEHUE CUCTEMBI , MOJICITHPYIOIIEH

y'(t) =(-c+dx)y—ay’

B3aUMO/ICHCTBHE TOMYJISIHIA. BBIMOIHUTS BRIYMCIICHUS TSI 3aITaHHBIX apaMeTpos a,b,c,d u
pa3JIUYHBIX Ol

no

o N

10.
11.

12.

13.

14.

15.

16.

17.

4.2 ®oHj OLIEeHOYHBIX CPEACTB /s MPOBeIeHNs POMEKYTOUYHOM aTTecTalluu

[lepeyenb BOIpOCOB, BEIHOCUMBIX Ha 3a4erT.

JluckpeTHoe MOJEIMPOBaHUE OMOJIOTUYECKUX CUCTEM: PA3HOCTHBIE MOJIEINIH.

JluckpeTHOE MOJEIUPOBAHNE OMOIOTUYECKUX CUCTEM: MATPUYHBIE MOJIEIIH.

. KauectBeHHOE uccienoBanne cucreM IBYX nuddepeHmaibHbIX YpaBHCHHI: MeTO I (ha-
30BBbIX IOPTPETOB, 0c00ast TOUKA, BEKTOPHOE TOJIE HAMPABICHUI TPACKTOPUH CHCTEMBI.
KagecTBeHHOE uccnenoBanme cucteM ABYX AupepeHnnanbHbIX ypaBHEHHNA: METO H30-
kiuH. [ naBHble M30KIMHBL. OnpeaeneHue yria nepecedyeHnss KOOpAUHATHRIX ocel (aso-
BBIMU TPACKTOPUSIMHU.

Y CTOMYNBOCTH CTAllMOHAPHOTO COCTOSIHUSI CUCTEM ABYX AU(depeHIINaTbHbIX ypaBHEHUI.
XapakTepucTUYECKOE YpaBHEHUE, €T0 BHIBOJ.

Bunbl yCTOMUMBOCTH CTAlIMOHAPHOTO COCTOSIHUSL B 3aBUCMMOCTH OT KOpPHEH XapakTepu-
CTHYECKOI'0 ypaBHEHHUSI.

budypxanmonnas quarpamma.

HccnenoBanue Moeny TMHEUHBIX XUMUUECKUX PEAKIIU.

Mopenu B3auMoaeicTBUs ABYX BHJIOB Bonbrepa. OCHOBHBIE MOJIOKEHUS, JIeKAIIUE B
OCHOBe MoJjienei. OO BUJI CUCTEMBI YpaBHEHHIA.

Mopenb «XHUIIHUK-KEPTBA», €€ BUJ U KaUeCTBEHHOE HcclieqoBanue. Hegocratku moaenu
MMMyHOIOrHMYecKkre OCHOBBI pabOThl UMMYHHOU cucteMbl. [locTpoenne 6a3o0Boil maTte-
MaTH4eCKOW MoJienu HH(pEKITMOoHHOTo 3a0oneBanus (Moaens I'.. Mapuyka).
[TocTpoeHne MaTeMaTH4ecKO MOJIENH TYMOPaIbHOIO MMMYHHOTO OTBETA, ONUCHIBAEMOMN
CUCTeMOU MHTETpO-Au(PepeHIInaTbHBIX YPABHEHHIA.

HccnenoBanne MareMaTH4eCKOH MOJIEIH T'yMOPaJbHOTO UMMYHHOTO oTBeTa. CylecTBo-
BaHME U €ITMHCTBEHHOCTb PEIICHUS 3aJ]a4H, OMKCHIBAIOIIECH MAaTEMaTHYECKYIO0 MOJIEIIb.
HccnenoBanne MareMaTH4eckol MOJENU I'yMOpajibHOr0O UMMYHHOro oTBeTa. Heorpuia-
TEJIBbHOCTh PEILICHUS 33141, OMUCHIBAIOLIEH MAaTEMATUYECKYIO MOJEIIb.

HccnenoBanne MareMaTH4eCKOW MOJEIN T'yMOPaJIbHOIO MMMYHHOro otBera. Cramuo-
HapHbIE pEHICHUSI.

HccnenoBanre MareMaTH4eCKOW MOJIETN T'YMOPaJbHOTO MMMYHHOTO OTBETa. Y CTOMUYM-
BOCTb COCTOSIHUS 3/10pOBOT'0 OPraHU3Ma.

HccnenoBanre MareMaTH4eCKOW MOJIETN T'YMOPaJbHOTO MMMYHHOTO OTBETa. Y CTOMUYM-
BOCTb XPOHHYECKOTO MPOLIECCA C MATIBIM ITOPAKEHUEM OPraHa.

10



OueHoYHBIE CpPeaCTBA IS MHBAIHIOB M JIMIl C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU 3J10PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpH HEOOXOIUMOCTH WHBAIUAAM H JIMIIaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3]I0pO-
BbsI IPEAOCTABIISETCS JOMOJHUTEIHHOE BPEMSs ISl TOATOTOBKH OTBETA HAa SK3aMEHE;

— IpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB O0YyYCHHUS MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbBSI IPETyCMAaTPUBACTCS MCIIOJIb30BAaHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHUIYaTbHBIMH OCOOCHHOCTSIMHU;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbS
¥ MHBAJIHMIOB TPOLENypa OLEHUBAHUS PE3yJbTaTOB OOYYEHHS IO JUCLUILIMHE MOXET IPOBO-
JIUTHCS B HECKOJIBKO JTAIlOB.

[Tpouenypa oreHuBaHMS PE3yIHTATOB OOYYEHUS WHBAJIMIOB U JIMIl C OTPAaHMYCHHBIMU
BO3MOXKHOCTSIMU 3/I0POBBSI 110 JUCIMIUIMHE (MOJYJIIO) MPEIyCMaTpPUBACT MPEIOCTaBICHUE WH-
dopmanu B popmax, aaanTHPOBAHHBIX K OTPAaHHMYCHUSM HX 370POBbS U BOCHPUATHS HHPOpMa-
1812058

JInst i ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEITMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist AL ¢ HapyIeHUsAMHU CIIyXa:

— B mieyaTHOU hopme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B mieyaTHOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00Y-
YAOLINXCS.

Kpumepuu oyenuganus no npomexcymouHnoil ammecmayuu

3ayer BBICTABIISETCS MO pe3yibTaTaM padoThl CTy/AE€HTa B TedeHue cemectpa. OTMeTKa
«3aYTEHO» BBICTABISIETCS CTYACHTaM, KOTOPBIE PEryJSIPHO MOCEIIAIH 3aHSATHUS, BHITIOIHSIIH J10-
MarrHue paboThl, HAIMCAIM KOHTPOJIbHBIE pabOTHI Ha MOJIOKUTENbHBIE OlleHKH. OTMeTKa «He3a-
YTEHO» BBICTABIISIETCS CTYJI€HTaM, KOTOpble NMpomycTiin 6onee 60 % 3aHATHI U HanUCcaId KOH-
TPOJIbHBIE Pa0OTHI HA HEYTOBJIETBOPUTEIHHBIE OI[CHKH.

S. IlepeyeHb OCHOBHOI M JONIOJTHUTEJIBLHOM Y4eOHOM JTUTEPATyPhl, HEOOXOAMMOM A5
OCBOCHHUS TMCUMILINHBI (MOTYJIs1)
5.1 OcHoBHasi 1uTEpaTypa:

1. Pomantoxa, A.A. MaremaTtudyeckre MOJENIM B MUMMYHOJIOTUHU M SITUIEMUOJIOTHH HH(EK-
MOHHBIX 3a00sieBanuii / A.A. Pomantoxa. - Mocksa : U3narensctBo BUHOM. JlaGopaTtopust
3Hanuii, 2011. - 293 c. - ISBN 978-5-94774-900-7 ; To ke [DnexkrponHslit pecypc]. URL:
http://biblioclub.ru/index.php?page=book&id=468724

2. OnoBuy, B.1. MaTtemaTnueckne MOJI€JIU €CTECTBEHHbBIX HayK [DIEKTpOHHBIN pecypc] :
yae0. mocodne — DnektpoH. naH. — Cankr-IletepOypr: Jlans, 2011. — 336 c. — Pexum no-
cryma: https://e.lanbook.com/book/689.

3. T'opnau, b.A. Marematnueckoe MoaenupoBanue. [loctpoenne mMozened U YuciaeHHas
peanu3anus [ DIeKTpoHHbIH pecypce] : yued. mocodue / b.A. T'opnay, B.I'. I1laxoB. — DnekTpoH.
maH. —  Cankr-Ilerepoypr : Jlanms, 2016. — 292 c¢. — Pexum jgocrymna:
https://e.lanbook.com/book/74673 .

5.2 lomosiHuTe/IbHAS JIUTEpATypa:
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1. Maremaruueckue Metonbl B 6nonoruu / coct. U.B. BanoB. - Kemeposo : KemepoBckwuii roc-
yaapcTBeHHbIM yHuBepcuter, 2012. - 196 c¢. ; To xe [DHeKTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=232506
2. bparycs, A.C. [dunamuueckue cuctembl u Moaenu Ouosorun / A.C. bpartyce,
A.C. Hosoxwuios, A.Il. ITnatonos. - Mocksa : ®usmatiut, 2009. - 400 c. - ISBN 978-5-9221-
1192-8 ; To xKe [DeKTpOHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=67304

6. Ilepeyennb pecypcoB MH(POPMAIMOHHO-TEJEKOMMYHUKAIIMOHHON ceTn «HHTep-

HET», HCOﬁXOIlI/IMbIX AJIsi OCBOCHHUSA JUCHUIIJIMHBI.

1. http://mathmod.aspu.ru - Caiit coBmecTHO# gaboparopun MHCTUTYTAa MaTeMaTH4e-
ckux mpobinem Owonorum Poccwiickoll akageMuu HayK U ACTPaxaHCKOTO TOCYAapCTBEHHOTO
YHUBEPCHUTETA

2. http://[dmb.biophys.msu.ru - Mudopmanmonnas cucrema «/luHaMHuecKre MOACTH B
OMOJIOTMKY, pPacCUNTAHAs HA HIMPOKUH KPYT MOJb30BaTENCH, BKIIOYACT B CE0S THIIEPTEKCTOBBIC
JOKYMEHTBI U PEJSALUOHHBIC 0a3bl NAaHHBIX M 00CCIICUMBACT YHU(PHUIIMPOBAHHBIN JAOCTYI K pa3-
HOOOpa3Ho! HH(OPMAIIUH 10 JAHHOHN MPEeIMETHON 00IacTH.

3.  CailT, TOCBSIIEHHBI MaTEMaTHYECKOMY  MOJCIMPOBAHUIO B  OHMOJIOTHH

http://mathbio.ru/
7. MeTtoauyeckne yKa3zaHusi sl OOyYalOIIMXCA IO OCBOEHHI0 IHCHMILIMHBI
(Mmonxy.Jist)
Temarnueckoe MIaHUPOBAHUE CAMOCTOSTEIBLHOU PAaOOTHI CTYICHTOB

Paszpnen Tema Coaep:xaHue BOPOCOB TeMbI Bua padorsl
1 Maremaruueckue | Marematudeckue Mojaenu, onuchiBae- | [louck HeoOxoanmoit
MOACIN JTUHAMUKU | MBIC JIMHEHHBIMUA Pa3SHOCTHBIMHA YypaB- I/IHCI)OpMaIII/II/I (CM.
MOTMYJISIIIAHA HEHUSIMU TIEPBOTO U BTOPOTO MOPSJIKA, | CIIUCOK JUTEPATYypPHI).

CUCTEMaMH pPAa3HOCTHBIX YypaBHEHMM | Pemenue 3amau.
nepBoro nopsaka. Mecnenosanue Mo-
nenn BonbTeppa (Monenu XUIIHHK-
XKepTBa). MaremaTuyeckue MOJIENH B
Teopun snujaemuil (moxenu baiinm,
MOJIEJIU SMUJEMUHN C TEPEHOCUUKAMH).

2 Marematuueckue | UMmyHonorndeckue ocHoBBI paboTel | [Touck HeoOxomaumoi
MOJIETI B UMMY- | UMMYHHOH cucteMsl. [locTpoenue 6a- | undopmanuu. HMzyde-
HOJIOTHM. 30BOM MaTeMaTHYECKOW MOJENIM WH- | HUE JIEKIITHOHHOTO Ma-
(bex1noHHOoTro 3a00JIeBaHUS. tepuana. KoHcnekTu-

pOBaHUE.

B ocBoeHMHM IMCHUIUIMHBI MHBAJIUAAMU U JHUIAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYEHHWE MMEET WHAMBHyalbHas y4yeOHas paboTa (KOHCYJIbTAllUM) —
JIOTIOTHUTEILHOE Pa3bsiICHEHHE yueOHOro MaTepuara.

WnnuBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBJISIOTCS BaXXHBIM  (PakToOpoM,
CIOCOOCTBYIOIUM MHJMBUYaTU3alliid OOy4EHHUSI U YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJIy TpernojaBaTesieM W o00yJaroIllMMCS WHBAJIWIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBSL.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
00pa3oBaTe/ILHOIO NMpolecca Mo JUCUUILIHHE (MOAYJ/II0) (TPH HEOOXOTMMOCTH)

8.1 IlepeyeHb HE0OXOAUMOI0 MPOTrPAMMHOI0 O0ecreYeHust

Microsoft Office
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MathCAD

8.2 IlepeyeHb He0OXOAMMBIX HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

He tpebyercsi.

8.3 IlepeueHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM:

He Tpebyercsi.

9. MarepuajbHO-TeXHHYeCKasi 0a3a, HeoOXoAMMAasl JIS OCYLIeCTBJIEHUsI 00pa3oBa-

TECJBHOI'O Mpouecca mo J1MCHUMIIMHEe

Ne

Bua pabor

MarepuanbHO-TEXHHUECKOE O0ecreYeHrne TUCIMILIHHBL (MO-
JlyJisl) U OCHAILlEHHOCTD

Jlex1MoHHEbIE 3aHATUA

JlexinoHHasT ayauTOpUs, CIEIUATBHO O0OpYIOBAaHHAS MYIb-
THMGHHﬁHBIMH I[eMOHCTpaI_[I/IOHHBIMI/I KOMILJICKCaMU, yqe6HOﬁ
MeOEebI0

CeMI/IHapCKI/Ie 3aHATHUA

CriennanpHOe HOMEIIEHHE, OCHAILEHHOE Y4yeOHOW Meberblo,
IPE3EHTAllMOHHOM TEXHUKOU (MPOEKTOp, 3KpaH, HOYTOYK) U
COOTBETCTBYIOILIUM IIpOrpaMMHbIM obecrieueHuem (110).

JlaGopatopHble 3aHATHS

[Tomemienue s mpoBeleHHs J1a0OPaTOPHBIX 3aHATUH OCHA-
HIEHHOE y4eOHOM MeOebio, TOCKOH MapKepOM WIIH MEJIOM

I'pynnoBble  (MHIUBU-
NyajbHblE) KOHCYJIbTa-
U1

[Tomemenne A MpOBEACHUS PYNIOBBIX (MHIMBUAYaIbHBIX)
KOHCYJIbTalMM, yueOHOI MeOenbto, JOCKOH MapKepoM MU Me-
JI0M

Texkymuii  KOHTpOJIb,
IIPOMEXYTOUYHAsl aTTe-
cranus

ITomenienue nis NpoBENECHUS TEKYIIEH U IIPOMEXYTOYHOM aT-
TECTallu, OCHALIEHHOE Yyu4eOHOI MeOebIo.

CaMmocrosiTenbHast  pa-
oora

Kabuner m1s caMocTOATENbHOM paboThl, OCHAIEHHBIH KOM-
NBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOYEHUS K CETH
«HTEepHET», MPOrpaMMOl 3KpaHHOTO YBEJIMYEHUs U obecrie-
YEHHBIH  JIOCTYIIOM B  DJEKTPOHHYIO  HMH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEpCUTETA
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Peneninn

Ha pabouyIo yueOHYI0 NporpaMMy AsCLHILIHHb]
«MaremMaTHYecKHe MOJIeNH B eCTECTBCHHBIX HAYKax»,
MPeARAIHAYCHHYIO JUIA CTYACHTOR HANPAWTISHAA TOATOTOBKH
01.03.01 MartemaTtska (kBamnduKang «bakanasp»)

Hayuenue MarteMaTHUCCKHX MOACACH PERIBHOIO MMpPA ABIAETCH HEODXO-
IHMMOI COCTAaRISIONEN OOPA3OBAHN COBPEMEHHON0 MaTeMaTHKa M HCOOXOMMMO
JUid AansHeIIIero H3YHeHHA HeNoro pajsa AHCUHIUTHH BHCIIEH MATEMATHKH H Me-
xauuxu. [Mosromy coszanie paboueil NporpaMMel Mo ARHHOMY Kypey fBIfercs
AKTyanbHbIM.

Pabouas nporpaMMa AHCUMIUIMEL] «MareMaTH4eckHe MOJeNlH B eCTeCTBeH-
HEIX HAYKEX» COAEPKNHT Bee HeoOXOMMMBIC PA3Nebl W NpeayeMaTpuBaeT (Gopmu-
poBaHHe y 00YHAKUMXCHE MATEMATHHECKOO annapara, sBKI0Yaiomero s ceds Ma-
TEMATHYECKHE JHAHMA, YMEHIS ¥ HABBKH, & TAICKS Psijl KoMIeTeHIuit, Heodxonn-
MBIX 15 fadsKelmedt npodeccHonanbioil 1A Te/IbHOCTH.

[Iporpamma OTEEHAST COBpEMEHHEIM TpeboBaHMaAM K 00YHeHHIO H OTpaxaeT
COBpeMeHHbIe TEHICHINA B O0OYUCHHM H BOCTIHTAHHM NHYHOCTH. Couepimanue pa-
DOYell NporpaMMel OXBATHLIBAST RECh OCHOBHOH marepuan, HeoDXOMMMBLIH a1
OOYHMCHHMA CTYACHTOB BBHICHIMX YHeOHLIX 3aBeieHuit no Hanpasinexmo 01.03.01
«Maremarrkay.

PaGovasa nporpaMma JaeT UENOCTHOE NPENCTARNEHHE O AHCUHATHHE.
CTpyKTypa H COACPKaHHE Kypca B3aHMHO JONOIHAIOT ApYr Apyrd. B nporpamme
NPUBCACHLI NPHMEPH! 3aaniil ns TeKyieill H NPOMEKYTOMHOR STTeCTAUMM, Ma-
TEPHANIE! U1 YCTHOIO ONPOCE, MEPeYeHs OCHOBHOM M JONOIHHTENRHOH nuTepd-
TYPBL, AOCTYNHOH 00yyarommcs.

Taxkum oOpazom, paboyas nporpaMma 1o ascunmakHe «Matematuueckue
MOJRIH B CCTCCTBEHHAIX Haykax» coorsercrsyer Tpebosanuam OI'OC BO u or-
BEYAET COBPEMEHHBIM CTAHIAPTAM KaWCCTBEHHOrO OOpA30BATENRHOIO Mponecca.
Jlasnan pabouas nporpamma Moxer ObITh HCIONB3OBAHA MNA 0OSCNCHCHHA OCHOB-
HOl ofpazoBaTensHON MPOrpaMMe! No Hanpasieinto noarorosxn 01.03,01 «Ma-
TEMaTHKAY.

Peliensent

Kanauaar nejarornyecknx HayK,

Jouent Kadeaps HEPOPMALMOHIEIX 7

obpaloBATENBHBIX TEXHONOT I 4 ;

Ky6I'Y . c7/ 0.B. 3acaaxo
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Peuensust
Ha pabouyio mporpamMmmy JIUACLITUIHEI «MaremaTnyeckue MOAEIH B

eCTeCTBO3HAHUMY JUIs CIIeLIHaIbHOCTH 01.03.01 MaTemaTHKa

CocTaBUTENb MPOrPaMMBbl: IOLCHT kadepbl PyHKIHOHATBHOTO aHAIN3a 1
anreOppl KaHAUAAT Gus.- MaT. HAYK Oiinac W.JL

PaGouas IpOrpamMMa BKIIIOYaeT pasaenibl: 1/t W 3a1auy W3ydeHus JUCLH-
[UIMHBI;, MECTO AVMCIMILIMHBI B CTPYKTYpP® 0GpazoBaTelbHONH MPOrpaMMbl; Tpedo-
BaHMS K YPOBHIO OCBOCHHMS IUCLHUIUIHHBL 0GIIYI0 TPYAOEMKOCTD M COACPKAHHUC
JCIMIUTAEBL; 00pa3oBaTelbHble TEXHONOTHH; GopMBI POMEJKyTOYHOH aTTeCTa-
(UM, TIepeYeHb MPAKTHIECKUX HABBIKOB, yue6HO-METOANIECKOS 1 MaTepUabHO-
TexHHYecKoe obecriedeHre JUCIUTIIHHBL. ITONHOCTBIO COOTBETCTBYET TpeOOBaHH-
am ®IOC BO o HampaBJICHUIO 01.03.01 Maremaruka. OCHOBHBIE pa3/ielibl IPo-
rpaMMbl HAIILTM CBOE OTPaXCEHHE B mepeuHe MpeICTABICHHBIX B paboueil mpo-
rpamMMe HeOOXOAMMBIX sHaHuil ¥ KoMreTeHIuil. Pacripeienenne BpeMEHH, OTBO-
JMMOTO HA H3ydeHHe paslMiHBIX Pas/IeIoB Kypca, BKJIFOHas caMOCTOSTENBHYIO
paboTy, COOTBETCTBYET HX TpymoéMKoCTH. [IpiBe/IEHHBIC B TporpamMmMme BONPOCHI K
3ayeTy MO3BOJIAIOT ONpEIENUTE yPOBEHD 3HaHUI U YMEHUH CTYACHTOB.

B nenowm, paGoyas mporpaMma AUCIHTLTAHEL «MareMaTrueckie MOACIH B
ecTeCTBO3HAHMUMY» JUIsl HaIlpaBJICHHA 01.03.01 MaTteMaTnkKa OTBEYaCT COBpEMEH-
HEIM TpeGOBaHMAM K 00pa30BaTeIbHOMY nporeccy U MOKeT-ORITh HCIIONB30BAH

0 T NS

715 TIpenoiaBaHus B ®I'BOY BO «KyoI'V».

PeneH3eHT,
kaHmuaatT pus.-Matr. HayK, JOUCHT,
JIOLEHT Kadeapsl TIPUKJIaZHON MaTeMATHKH Ky6FTY




