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1 ey v 3a1a4M U3Y4YeHU S JUCHUILTHHBI

1.1 eanb AucHMNIAMHBI

[lenn ocBOEHHMSI TUCIUIUIMHEI OMpeneieHbl (eAepaTbHbIM TOCYIapPCTBEHHBIM CTaHJAP-
TOM 00pa30BaHMs MO HAMIPABJICHUIO MOATOTOBKH «MareMaTnkay, B paMKax KOTOPOM MperoaacT-
cs TUCIMIIIIMHA.

enmpto kypca «MaTemMaTHYECKHE MOJICTH B €CTECTBO3HAHUMY SBISIETCA IMOATOTOBKA

CTYJEHTOB B 00JACTH MCCIEAOBAHUS CIOXKHBIX OMOJOTUYECKHX CHCTEM U IMPOIECCOB Pa3sHOTO
YPOBHsI OpraHMU3allid Ha OCHOBE METOJOB MaTeMaTHUYE€CKOTO MOCIMPOBAHUS; O3HAKOMIICHHE
CTYJICHTOB C OCHOBHBIMH METOJAaMH HCCIIEIOBAHUSI MATEMATUUYECKUX MOJEJIEH, OMUCHIBAEMBIX
pa3HOCTHBIMU, AU(HEepeHITHATEHBIMU U HHTETPAIbHBIMU YPAaBHCHUSIMHU.

1.2 3agauu TUCHUILIAHBI

BanaanH HU3Yy4YCHUS NUCHUILIMHBI SBJSACTCA pCajin3anus TpCGOBaHHﬁ, YCTAHOBJICHHBIX
TOCYJapCTBEHHBIMU 00pa30BaTECIbHBIMA CTaHJAAPTAMU BBICIIETO TPO(ECCHOHATLHOTO 00pa3o-
BaHMs K YPOBHIO MOJATOTOBKM MAaTE€MaTHKOB, (POPMHUPOBAHME MPEJCTABICHHUS O BUAAX MOJIEIH-
pOBaHMSI M OCHOBHBIX MOJXOJaX K TMOCTPOEHHUIO U HCCIENOBAHUIO MaTeMaTHUYECKUX MOJEJei
OMOJIOTUYECKHUX CUCTEM.

Nzyuenne xypca «MaremaTuyeckue MOJEIN B €CTECTBO3HAHUU» PACCUUTAHO HA OJUH
cemectp. O0Imas TPyIOEMKOCTh TUCIUIUTMHBI COCTABISET 2 3a4€THBIX CIUHHIIBI, 72 aKaJeMuye-
ckux yaca (u3 Hux 48 aymutopHbix). Kypc «MaTeMmarnyeckne MoJIed B €CTECTBO3HAHUUY CO-
CTOUT M3 JICKUMOHHBIX M JTAOOPATOPHBIX 3aHATHI, COMPOBOXKIAEMBIX PETYJISPHOM HHIMBHIY-
aJpHOM paboTOl mpernogaBaTesi CO CTYACHTAMHU B MPOIECCE CAMOCTOSATEILHON padoThl. B KOH-
e 8 cemectpa NpoBoaUTCs 3a4eT. IIporpamMmMol JUCHMILIMHBI IPELYCMOTPEHBI 24 yaca JIeKLHU-
OHHBIX U 24 Yaca 1abopaTOPHBIX 3aHIATHH, a Takke 21,8 yaca camocTosTeTbHON PabOTHI.

1.3 MecTo qucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHO NPOrpaMMbl

JucuunnuHa «MaTemaTuyeckue MOJENH B €CTECTBOSHAHUMY BKIIIOYEHA B 4acTh, (op-
MHUPYEMYIO YYaCTHHKaMU 00pa3oBaTeIbHBIX OTHOIIEHUH IuKia b1, aBnseTcs IUCHUITUHON 1O
BBIOODY.

Mecto Kypca B npodeccHOHaIbHON MOArOTOBKE OakalaBpa ONpeAesieTcsl poiblo Jud-
(bepeHranbHbIX, UHTETPAJIbHBIX U PA3HOCTHBIX ypaBHEHUI B (HOPMUPOBAHUM BBICOKOKBAIU(DU-
IIUPOBAHHOTO CIICIHATIICTA 110 HAlpaBJIeHUI0 MaTemMaTuka.

JUis yCHeIHOTO OCBOEHHUS IUCHUIUIMHBI OOy4aroUIuiicsi JOJKEH BIaJeTh 3HAHHUSIMH,
YMEHHUSIMH M HaBBIKAMH I10 TporpamMme JAUCHUIUIHNH «MaTeMaTHuecKuil aHanmsy», «Anredpay,
«Iuddepennmanpapie ypaBHEeHU», «DYHKITMOHATBHBINA aHATH3Y.

TpeGoBanus K YPOBHIO OCBOCHUSI TUCIHILIMHBI

[Ipouecc u3yueHus: AUCUUILIMHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIEAYIOLUIUX KOMIIETEH-
mmii: I1IK-1, TIK-2

No HNunexce | Coneprkanue KoMmrie- B pesynbpTaTe nzydeHus: yueOHON AUCIUIUITMHBI 00Y-
g | KOMIE- | TEHIH (nnu e€ yac- YaIolUecs JJOJKHbI
TEHIUU | TH) 3HATH yMeTh BJIA/IETh
1. [K-1 Crniocoben pemarb | OCOOEHHOCTH  BBISBIATH OOIIHE HaBbIKAMU
aKTyallbHble U BaX- | 0ObEKTOB MO- 3aKOHOMEPHOCTH | MPUMEHEHHUS
HbIC 3a7aud  (QyHIa- | IETUPOBAHUS U | UCCIICTYEMBIX MareMarTuye-
MEHTQJIbHON U TpHU- | METOAUKH HC- 00BEKTOB, BBIOM- | CKOTO ammapa-
KJIaIHOM MaTEMaTUKH | CIIEIOBAHUS paTh METO/BI UC- | Ta K UCCIIe-
Moenei CJIEIOBaHMS Ma- JTyeMbIM MO-
TEeMAaTHUYECKUX JIETSIM.
MoJeIen




Ne WNnnexc | Conepxanue KOMITe- B pesynbrare u3ydenus yueOHOM TUCIUTUIMHEL 00Y-
L. | KOMIe- | TeHIH (umu eé€ yac- YarOIUECs JOJDKHBI
" | TeHIMH | TH) 3HATh yMeTh BJIaeTh
2. I1K-2 CriocobeH  aKTHBHO | OCHOBHBIC 3a- CTPOMUTbH U HUCCJIE- | HaBBIKAMM HE-
y4acTBOBATh B McCCJeE- | a4yl U 00NacTH | 10BaTh MaTeMaTH- | 00XOAMMBIX
JOBaHUM HOBBIX Ma- | IPUMEHEHUS YeCcKHe MOJIeITH TEXHUYECKUX
TEMaTUYECKMX MOJe- | METO/IOB MaTe- | OMOJIOTHYECKUX npeoOpa3oBa-
Je B €CTECTBEHHBIX | MATUYECKOTO CHCTEM C UCTOJb- | HUIf; HaBbIKa-
HayKax MOJICIUPOBAHUS | 30BAaHUEM pa3- MU IIPUMEHE-

JJUYHBIX ITIOAXO0A0B

HUS MOJTyYEH-
HEIX 3HAHUU

2. CTpyKTYpa M coiep:KaHHe JMCIHIIIHHbI

2.1 PacnipenesieHne TPyA0E€MKOCTH JUCHHMILIMHBI IO BHAaM padoT
OO01mast TpyA0eMKOCTh JUCIUTIINHBI COCTABIAET 2 3a4. e/.(72 dvaca), uX pacrpeaeicHue

10 BUAaM paboOT MPEACTaBICHO B TabHIIe

Bun yueGHO# paboThI Bcero Cemectp
4acoB (dachrn)
8

KonTakTHasi pabora, B TOM yncJie:
AyauTOpHBIE 3aHATHS (BCEro): 48 48
3aHATHS JIEKIIMOHHOTO TUIIA 24 24
JlaGopaTopHbIe 3aHATHS 24 24
3aHATHS CEMUHAPCKOTrO TUIA (CEMUHApBI, IPaKTHYE-
CKHE 3aHSTHSA) ) )
Nuas koHTaKTHas padora:
KonTtpons camocrositensHoit paboTsl (KCP) 2 2
ITpomexxyrounast arrectanus (MKP) 0,2 0,2
CamocrosiTesbHasi paboTa, B TOM YHcJIE:
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 7 7
BrinonHenue MHAWBUYaTbHBIX 3aJJaHUH (ITOATOTOBKA 2 2
COOOIIEHUH, TTPE3EHTAINI )
Pedepar - -
IToaroroBka K TEKymemy KOHTPOJIIO 6,8 6,8
Kontpoas: -
IToaroroBka K 3K3aMeHy - -
O0umas Tpy10eMKOCTh qac. 72 72

B TOM 4YHcJjle KOHTaKT- 50,2 50,2

Hasi padoTa

3a4. e 2 2

2.2 CTpykTypa IMCOMILIMHBI:

Pacnpenenenue BuoB yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL

PaBIIeJIBI JUCIHUILINHBI, U3y4a€MbI€ B BOCBbMOM CEMECTPC




Ne KoanuectBo yacos
pas-
aeJia HaunmeHoBaHue AynutopHas padora Bueayaurop-
pa3uesioB Bcero Hasi paboTa
JI JIP | 113 CPC
2 3 4 5 6 7
1 Maremarnueckue Mozen 34 4 18 ) 12
JAUHAMHWKHU MOMYJIAIUN
2 Maremarnueckre MOJEIN 35.8 20 6 ) 9.8
HMMYHOJIOTUH.
| HToro: 24 24 - 21,8

2.3 ConepxxaHue pa3/iesioB AU CHUNIMHBI:
2.3.1 3ausaTHA JEeKIMOHHOI'0 THIIA

Ne
HaumenoBanue ®opMa TeKylIEro
n/ Conepxanue pasjaena
I pasaeJia KOHTPOJIsA
1 2 3 4
1 Martemarnyeckue BBenenune. MaremaTnueckrue Moaeii Ouo-
N [IpoBepka nomamiHero
MOJIeJIA TUHAMUKHU | JIOTHUECKUX monyisiiuii. Moaens Manbty- SaAHHS
MOMYJIS NN ca. Mopens ®@epxronbcra-Ilepina. Moaens .
BonsTeppa (Mozienb XUITHUK-KEPTBA). YCTHBI OTPOc
2 Marematnueckue | IMMyHOJOrHUECKHE OCHOBBI pPabOTHI HM-
MOJICJId B UMMYHO- | MyHHOU cuctemsl. [locTtpoenue 6a30Boii Ma-
JIOTHUH. TEMaTHYECKOH MOJeNnu WH(EKIIMOHHOTO 3a-
OoJieBaHMsI, OMUCHIBAEMON CHCTEMOU Iud-
(depeHInanbHBIX ypaBHEHWH C 3ama3fbl-
BaoImMM aprymeHTom (monens .M. Map-
yyka). [locTpoenne MaremaTH4ecKoOl Moje-
JY TyMOpPaJIbHOTO UMMYHHOI'O OTBETA, OIH-
ChIBa€MOM CUCTEMOH uHrerpo- | IIposepka nomarsero
nudepeHMaIbHBIX ypaBHeHH. Mccmeno- 3aJIaHus.
BaHHUE IIOCTPOCHHOW MAaTE€MAaTHYECKOW MO-
eI TYMOPaJIbHOTO HWMMYHHOTO OTBETa:
CyILIECTBOBAaHUE, E€AMHCTBEHHOCTh WU HEOT-
pULATENBLHOCTh PEIIEHUs; CTallMOHAPHBIC
peleHus; YCTOMYUBOCTh COCTOSIHUSA 310PO-
BOr0 OpraHuM3Ma M YCTOMYMBOCTH XPOHHUYE-
CKOro Ipolecca ¢ MaJbIM HOpPaXEHUEM Op-
rasa.
2.3.2 3aHATHS CEMMHAPCKOTO TUINA HE MPEIYCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHATHS.
Ne
HaumenoBanue ®opMa TeKyLIEro
n/ Conepxanue pasjiena
I pasaeJia KOHTPOJIsA
1 2 3 4
1 Martemarnyeckue MareMaTndecKre MOIeI OMOJIOTHUECKAX [IpoBepka gomaiirHero
MOJEJIA TUHAMUKY | HOMyJsiuii. MaTemaTuueckue MOAeIH, 3a/1aHus,
TOMYJISIIANA ONHMCHIBAEMbIE JIMNHEHHBIMHA Pa3HOCTHBIMU YCTHBIN OITPOC
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HanmenoBanue
pasaeia

dopMa TeKyLIero

Coaepskanue pasjaeja
aep pasi KOHTPOJIf

YpaBHEHUSIMH IIEPBOTO U BTOPOTO MOPSJIKA,
CHCTEMaMHU Pa3HOCTHBIX YPAaBHEHUM MEPBO-
ro nopsiaka. MareMatnyeckue MOJEIH, OMU-
ChIBaeMble OHUM UG PepeHITnATEHBIM
ypaBHEHHUEM IEPBOTo nopsiika. MaremaTu-
YeCKHE MOJICIIH, OITMCBIBaEMbIC CHCTEMaMM
JIBYX aBTOHOMHBIX TU(PepeHINaTIbHBIX
ypaBHeHUH. MccenoBanne yCTOMYMBOCTH
CTaLlMOHAPHBIX COCTOSIHUM HEJTUHEWHBIX CU-
cTeM BTOporo nopsiaka. MccinenoBanue Mo-
nenu Bonbreppa (MoJeau XUIHUK-KEPTBA).
MaremaTuyeckue MOJEIU B TEOPUH dIIHIE-
Muit (Monenu baiinu, Moaenu anuaeMuii ¢
MEePEHOCUNKAMHU ).

Maremarnueckue
MOJIEIN B UMMYHO-
JIOTHH.

[Toctpoenne 6a30BOii MaTeMaTH4ecKOl Mo-
nen MH(EeKnoHHOTO 3a0oseBaHus (Moje-
mn ['.1. Mapuyka). MccnenoBannue Mozenu:
CYLIECTBOBaHHME, E€IMHCTBEHHOCTb WU HEOT-
PHUIIATEIBHOCTh PEIICHUs; CTallMOHApHBIC
peleHysl; YCTOHYUBOCTh COCTOSIHUS 3]10pO-
BOTO OpPraHM3Ma M YCTOMYMBOCTH XpOHHYE-
CKOr'0 Ipoliecca ¢ MajbIM MOPaXKEHUEM Op-
raHa.

3aaHuA, KOHTPOJIb-
Has pabora

2.3.4 IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (MPOeKTOB) KypcoBbie pabOThI HE Ipe-
JYCMOTPEHBI.
2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHnsl AJIsl CAMOCTOATEIbHON PadoThl
o0y4yaummxcs Mo AMCHUILIHHE

[lepedyeHb yueOHO-METOIMYECKOTO 00ECTICUSHHSI TUCIIUTLTHHEI
Ne Bun CPC T10 BBITIOJIHEHUIO CAMOCTOSITETILHON pabOThI
1 2 3
1 |IIpopaboTka yueGHOTO |«Memoouyeckue yKazauus no opeaHu3ayuu CamocmosamenbHOu
(TEOPETHYECKOTO) MaTe- |pabomuvl CMYOEHMO8», YMBepHcOeHHble Kagpeopol @YHKYUo-
puana HAIbHO20 ananuza u aneeopwl , npomorkon Ne 9 om 10.04.2020) 2.
2 |BeimosHEHHME JOMAIIHUX [« Memoouueckue yKazanusi no opeaHu3ayuu camoCcmosmenbHou
3aaHuil (pelieHue 3a-  |pabomsl CMYOEHmMO8Y, YMmEepx#coeHHvle Kagheopou GyHKyuo-
Jiaq) HAIbHO20 aHanu3a u areeopwl , npomokoa Ne 9 om 10.04.2020 o.
3 |IloaroroBka K TeKylieMy |«Memoouueckue yKazauus no opeaHu3ayuu camocmosmenbHOu
KOHTPOJIIO (KOHTPOJIBHAS [pabomuvl  CmMyOeHmosy, ymeepicoeHHvle Kagheopol @YHKYUo-
pabora u 1ip.) HAIbHO20 ananuza u aneeopwsl , npomokonr Ne 9 om 10.04.2020 .
4 |[IpomexxyTouHas atte- |«Memoouueckue yKazanus no OpeaHU3AyuUu CamoCmosmenbHoll
[pabomsl  cmyoenmosgy, ymeepicoeHuvie Kageopou @dyHKYUo-
cranus (3a4er, IK3aMeH)
HAIbHO20 aHanu3a u areeopwl , npomokoa Ne 9 om 10.04.2020 o.

[IpoBepka gomaiirHero




Y4eOHO-MeTOIM4YeCKHe MaTepHallbl Ul CaMOCTOSITENIbHONW PabOThl OOyYaromMXcs U3
YHCIIa MHBAJIHM/OB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbst (OB3) mpenocrasisorces
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCHIPUATHUS HH(DOPMAITUH:

JU7st ULl ¢ HapyHIICHUSIMH 3PSHUS:

— B [1€4aTHON (hopMe YBEIMYEHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA,

JUnist i1 ¢ HapyIIEHUsIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JU7st UL ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIBHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00y-
YAIOIUXCAL.

3 OOpa3oBaTe/ibHbIE TEXHOJIOT U

[Tpu u3ydeHnn NaHHOTO Kypca MCIONB3YIOTCS KaK TPAAUIIMOHHBIE JIEKIIUU U TabopaTop-
HbI€ 3aHATHUSA, TAK U COBPEMEHHbIE HHTEPAKTUBHbBIE 00pa30BaTEIbHbIE TEXHOJIOTHH.

[enp mabopaTOpHBIX 3aHATUN — HAYYUTH CTYICHTA IPUMEHSITH MOJTYYCHHBIE HA JICKITHIX
TEOPETHUYECKUE 3HAHMSI K PEIICHUIO U CCIIEIOBAHNIO KOHKPETHBIX 3a/1a4.

K o0pa3oBareinpHBIM TEXHOJIOTHSIM TaK)KE€ OTHOCSATCS MHTEPAKTUBHBIE METOIBI O0yUeHUSI.
HMHTEepakTUBHOCTh MOJIaYM MaTepuana no IucuuIuinHe «MaTeMaTnyeckue MOJIEIU B €CTECTBO-
3HAHUU» MPEJIONAraeT He TOJIbKO B3aMMOJECUCTBUS BUJIA «IIPEMOJIABATEINb - CTYACHT» U «CTY-
JIEHT - IIPENOJABaTENb)», HO U «CTYJEHT - CTyACHT». Bce 3Th BuAbI B3aUMOAEHCTBUSA XOPOUIO J10-
CTUTAIOTCA TMPU U3JIOKEHUU Marepuana, B XOJe AMCKyccuil. Takyke MCMONb3YIOTCS 3aHSATHUS-
BU3YyaJIN3allU U TOKJIAJIbl CTYAEHTOB.

Jduckyceus

B03MOXHOCTh AMCKYCCHU TPEINoJiaraeT yMEHHE BbICKa3aTh COOCTBEHHYIO HJIEI0, Mpe-
JIOKUTh CBOW IMYTh PELICHUS], ApTYMEHTUPOBAHO OTCTaUBAaTh CBOIO TOUKY 3PEHHUsI, CBSI3HO U3Ja-
rate Mblciu. [lone3Hsl cnenyromuye 3aJaHns: COCTABICHUE TUIAHA PEIICHMS 3aJa4l, TOUCK ApY-
roro croco0a pelieHus, CpaBHEHUE PA3IMYHBIX CIIOCOOOB PEIICHMsI, TPOBEACHUE BBIKJIAOK IS
peleHus 3a1a4n U BBIKIAJ0K /IS POBEPKU MPABUIBHOCTH MOJYYEHHOI'O PELIEHUs, PACCMOT-
peHue 3a/1a4 ¢ JMIIHUMHU U HEJOCTAIOMMMU JTaHHbIMU. CTyIeHTaM TNpeajaraeTcsi npoaHaliu3u-
pOBaTh BapuUaHThI pEIICHUs], BbICKa3aTh cBOE MHEeHHE. OCHOBHON 00BbEM MCIOJb30BaHUS UHTE-
PAKTUBHBIX METOJIOB OOYYCHHsI peann3yeTcs UMEHHO B XOJIE TUCKYCCHUH.

OO61111e BOmpoChl, KOTOPHIE BBIHOCSTCS HAa JUCKYCCHIO:
1. Onucanue MOJENH.
2. HccnepoBanue MOIENH WIIH IMOUCK Pa3IMUHBIX CIIOCOOOB pEIICHUH 3a/1auu.
3. BwIOop cpemu paccMaTpuUBaeMbIX CIIOCOOOB HanOolee palmoOHAIBLHOTO.
3aHsiTHe-BU3YyaJIN3alMs.

B nanHOM THHE mepemada mperogaBarelieM HMHQOpPMAIMH CTYIEHTaM COMPOBOXKIAETCS
MIOKa30M Pa3JIMYHBIX PUCYHKOB, CTPYKTYPHO-JIOTHYECKHUX CXEM, ONOPHBIX KOHCIIEKTOB, JHa-
IpaMM H T. I1. (HapuMep, C MOMOIIBIO CIANW/OB) .

Bcero yueOHBIM m1aHOM TIpeAyCMOTPEeHO 24 yaca B MHTEPAKTHBHOM Gopme

Ce- | Bup 3ansarus Hcnonb3yeMbie MHTEPaKTUBHBIE 00pa30BaTEIbHBIC Komuue-
MeECT TEXHOJIOTHH CTBO Ya-
p COB
8 JIeKIInoOHHEBIE Jlekuus-Buszyanuzanusi: «/{uCKkpeTHble MOJIENN JUHA- 4
3aHATHA MUKHU TOMYJISIIUN
Jlekuus-suzyanuzanusi: «HenpeprsiBHbIE MOAETN qU- 4
HAMUKH TOMYJISLIAIN»
Jlekuus-susyanuzanus «Crucrema XUIHUK-KePTBa» 4




Hoxmane! ctynentoB «Moaens Jlorke-Bosbreppa u ee 6
JlaGopaTtopHubie | 06001IeHUS
3aHATUSA Jlokmnanpl cTyIeHTOB «Mojenu HH(EKITMOHHOTO 3a00- 6
JIEBAHUS »
Hmoeo: 24
Jnst mun ¢ orpaHMYEeHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI MPEyCMOTPEHA OpraHU3alus
KOHCYJIBTAIIM CO CTYACHTOM TPH TOMOIIX 3JEKTPOHHOM HH(GOPMAITMOHHO-00pa30BaTEeIbHON
cpenst BY3a.
CamocTosiTenbHast paboTa CTYAEHTOB SIBISIETCS HEOTHEMIIEMOM 4acThiO IMpoLecca MoAro-
ToBKHU. [0 camocTosTENbHON pabOTON MOHUMAETCSI YacTh YUeOHOU TUTAaHUPYEeMOH paboThI, KO-
TOpasi BBIMIOJHSAETCS MO 3aJIaHUI0 U MTPU METOAMYECKOM PYKOBOJICTBE IMpernoaBaTelis, Ho 0e3 ero
HEIMOCPEICTBEHHOTO YYacTHSI.

CamocTtosTenpHas paboTa HalpaBjieHa Ha YCBOCHHME CHCTEMbl HAaYUHBIX W MPOQEcCcHO-
HAJIBHBIX 3HAHUU, (OPMHUPOBAHUS YMEHUI U HABBIKOB, TPHOOPETEHUE OMBITA CAMOCTOSATEIHHOU
TBOpueckoil aestenbHOCTH. CPC momoraer ¢opMupoBaTh KyJIbTYPY MBIIUICHUS CTYICHTOB,
pacuMpsTh NO3HABATENbHYIO JEATEIbHOCTD.

Bunbl camocTosaTensHOM pabOThI 1O KypCy:

a) no yenam: NOATOTOBKA K JICKIUSM, K IPAKTUIECKUM 3aHSATUSAM, K KOHTPOJIBHOH padore,
K KOJUIOKBUYMY.

0) no xapaxmepy padompli: U3y4eHUE JIUTEPATYPhl, KOHCIIEKTA JIEKIHI; IOUCK JIUTEpaTy-
pBI B OMOIMOTEKE; KOHCTIEKTUPOBAHUE PEKOMEHTYEMOM ISl CAMOCTOSITEIbHOTO M3YYEHHUS Hay4-
HOM JIUTEepaTyphl; peLICHUE 3a/1a4, TECTOB.

4. OueHoYHbIE CPeICTBA IJIA TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH U IMPOMEKYTOYHOM

aTrecTalumn

4.1 ®oHI OLIEHOYHBIX CPEICTB JIsl MPOBEACeHUs TeKylleill arTrecTaunu

VY4yeOHasi JAeITeTbHOCTh MPOXOIUT B COOTBETCTBUU C TpadukoM ydeOHOro mporiecca.
[Tpouiecc camocTosTENbHOM PabOThl KOHTPOJIMPYETCS BO BpeMsl ayAUTOPHBIX 3aHATUN U UHIU-
BUJIyaJIbHBIX KOHCYJIbTALIH.

OneHOYHBIMU CpeACTBAMH JAUCLUIUIMHBI SBIISIOTCA CPEACTBA TEKYIEro KOHTPOJs (OTBET
y IOCKH U MPOBEPKA JOMAIIHUX 3a/IaHUI) U UTOTOBAas aTTecTaluus (3a4er).

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

BaxubpiM 37€MEHTOM 00pa30BaTeNbHON TEXHOJOTUH SBISETCS CaMOCTOSATENbHAsI paboTa
CTYJEHTA, BKJIIOYAIOIasl BBIMOIHEHUE HHANBUAYAIbHBIX 3a1aHUH.

KoHTpoJibHbIe BONPOCHI AJ TEKYIIero KOHTPOJIs

Jaiite onpenenenue monenu. Kak aHamorus uCIoab3yeTcsl B MOACIUPOBAHUN?

KakoBa no3HaBaTenbHas pojib MoJienen?

Kaxue tTunsl mogennpoBaHus cyliecTByoT? YeM oHM pa3nuuarorcs?

Uto Takoe MOAEIbHBINA SKCIEPUMEHT?

Kak cOOTHOCSATCSI KOMIIBIOTEPHBIN SKCIIEPUMEHT U UMUTAITMOHHOE MOJICIIUPOBaHKE?

B uem 3akmouarorcst 0cOOCHHOCTH MOJICTMPOBAaHUS B OMOJI0THN?

Kakue HampaBieHHss MaTeMaTHKHA HCIOIB3YIOTCS I MOJEIHPOBAHHUS Ouoyiormye-

CKHX cHUCTEM?

8. B yem mposBiseTcss 0COOCHHOCTh OHMOJIIOTUYECKOTO MPHIIOKECHHUS METOMIOB JHUCKPET-
HOM Y HETPEPHIBHOM MaTeMaTUKU?

9. Uro Takoe muHamu4deckas cucreMa? BuIbl MaTeMaTHYeCKOTO OIMMCAHUS JUHAMHYE-
CKHX CHCTEM

10. Yem oTiruaroTcs TMHAMUYECKHE CHCTEMBI C JUCKPETHBIM BPEMEHEM M HETIPEPHIBHBIM
BpeMeHeM?

NV hE LD —



11. Yro Takoe ctpykrypa? IlpuBeaure mpumepsl CTPYKTYpOoOOpa3oBaHHs B OHOIOTHYE-
CKHMX CHCTEMax.

12. Kakue nH(poOpMalMOHHbIE TEXHOJOTHH MPUMEHSIOTCS Ui MOAEIHPOBAHUS B OHOIIO-
rumn?

13. KauecTBeHHBIE OTAMYMS pelIeHU Mojaenu PepxioabCTa B HENPEPHIBHOW M AUCKPET-
HOH opme

14. . Yro Takoe ycTOiUMBOE U HEYCTOMYMBOE paBHOBECHE?

15. Yto takoe Touku OMypKaluu CUCTEMBI?

16. KakoBbl OCHOBHBIE MOHATHSA ()EPMEHTATUBHON KMHETHKU?

17. Kak ¢popmymnupyercs npocteitias mojens Bonbpreppa-JIoTku?

18. . Yro Takoe MOzeb «XUIHUK— KEPTBa»?

19. TlpuBeauTe mpuMepbl aBTOKOJICOAHNUN B OMOJIOTHIECKUX CUCTEMAaX.

20. Yro Takoe mpeneabHbIN [TUKI?

21. KakoBbI yc0BHS CYIIECTBOBAHUS MPEAETBLHOrO UKiIa B Cucreme?

22. Ilepeuncnure HeAOCTATKHU Kilaccuueckor monenu Jlotku — BonbTepa s onucaHus
B3aUMO/ICVCTBUS XUILHUK — )KEPTBA.

23. VKaxuTe MyTH MOCTPOCHUS 00JIee peaTMCTUYECKUX MOCNIeH B3auMOACHCTBUS

TeMmbl 11 HanUcaHusl pedpepaTa

1. Bkimam oTeuecTBEHHBIX U 3apYOEIKHBIX YUCHBIX B CTAHOBJICHHE U PAa3BUTHE MaTeMaTHye-
CKOI OHooruu.

2. MonenupoBaHUe KaK METO]] UCCIIEAOBAHUS OMOIOTUIECKUX CUCTEM.

3. OCHOBHBIE ATaIbl MOJCTUPOBAHUS

4. ABToKO€0aTEIBHBIE MPOLIECCH B OMOJIOTHUECKUX CUCTEMaX

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

5. CriocoOw1 00001IIEHUS ¥ YIIPOIIICHHS MOICIICH.

6. MeTobl TPOBEPKU MOAEITH

Pexomenganuu no moaroroske pegepara

3anaua pedeparta — 3aKpENHUTh 3HAHUS, TOJTYYEHHBIE IPH U3YYEHUH TEOPETUYECKOTO Kyp-
ca, ¥ MOJIYYUTh HABBIKM CAMOCTOSITENIbHOTO M3y4YEHHs] MCTOYHUKOB JUTEpaTyphl. Pedepar BbI-
HOJIHSETCS MO MPeJUIOKEHHBIM B paboueil mporpamme temam, oobemMoM 20 - 25 cTpaHUI] KOM-
MBIOTEPHOTO HaOOpa, MpeAcTaBIsIeMbIX Ha Oymare ¢opmara A4. Pedepar mpencraBisercs Ha
AJIEKTPOHHOM U OyMa)KHOM HOCHUTEJIE U JIOJKEH COAEP)KaTh CIEAYIOIIUE pa3Zesibl: TUTYJIbHBINA
JHUCT, COJlep>KaHue, BBEJACHHE, OCHOBHAS 4acTh, 3aKIIOYEHHE, CITMCOK HCIIOIb30BAaHHON JUTEpa-
Typsl. Ilpu moaroroBke pedepara CTyIEHTHI HCIOIB3YIOT YU€OHYIO M CIIEUAIBHYIO JTUTEpaTy-
Py, )KypHaJlbHbIE CTaThH, cipaBOUYHUKH. [Ipu 3amure pedepata He0OXOAUMO MOKa3aTh 3HAHUE
JUTEPATyphl MO M3ydaeMoil mpolbiieMe, aKTyalbHOCTh, YKa3aTh OCHOBHBIC pPa3esibl HAy4YHOTO
pedepata U CyIIHOCTh M3J1araéMbIX IMOJOXEHHUM, CAeNaTh BBIBOJA, ¢ 0003HAUYEHHWEM MpaKTHye-
CKOM M HayYyHOW 3HAUMMOCTH TeMbl HccienoBanusi. CBOEBPEMEHHOE M Ka4yeCTBEHHOE BBITIOIHE-
Hue pedepaTa BO3IMOKHO JIMIIb MPU TUTAHOMEPHON CaMOCTOSITENIbHOM paboTe U MOCEEHUH KOH-
CyJlbTalUi, pacliCcaHue KOTOPBIX COTJIACOBBIBAETCS CO CTyneHTaMH. V310KeHHOe MOHWMaHHE
pedepara Kak eIOCTHOIO aBTOPCKOTO TEKCTa OMpeeiieT KPUTEPUH €ro OLEHKU: HOBHU3HA TeK-
cTa; 00OCHOBAHHOCTh BBHIOOPA MCTOYHHKA; CTEMEHb PACKPBITHS CYIIHOCTH BOIIpOCa; coOuoje-
HUs TpeOOoBaHUI K 0(OPMIICHHUIO.

IIpumep pacyeTrHoro 3agaHus

3ananue 1 [Tons3ysce MathCAD, noctpoiite rpaduku pemieHus U (pa3oBble MOPTPETH TUHA-
MHUYECKON CUCTEMBI, MOJCIUPYIOMIEH B3aUMOICUCTBUE MOMYJIALMN MPU 3aJJaHHBIX 3HAYEHUAX
napamerpos a,b,c,d. Uccrnenyiite nmoBeicHHE PELICHUS, U3MEHSISI TapaMeTPhI.



x'(t)=(a—by)x
V'(t)=(-c+dx)y

X' (t)=(a—-by)x—ax’ .
3ananue 2. MccnenoBarh MOBeI€HUE CUCTEMBbI , » MoZIeIpyronel

!
V(t)=(—c+dx)y-ay
B3aUMOJICHCTBUE TOMYJISAIINNA. BBITOHUTH BRIUKUCICHUS TSI 3aJaHHBIX TTapamMeTpoB a,b,c,d u
paS.III/I‘-IHBIX (0

4.2 ®oH/1 OLIEHOYHBIX CPECTB ISl POBEACHUS MIPOMEKYTOUHON aTTecTalun

[lepedyeHb BONpOCOB, BBIHOCUMBIX Ha 3a4eT.

JlicKkpeTHOE MOIETTMPOBAHNE OUOIOTHYECKUX CUCTEM: PA3HOCTHBIE MOJICIIH.

JluckpeTHOE MOJEIUPOBaHUE OMOJIOTUYECKUX CUCTEM: MATPUYHbIE MOIEIIH.

3. . KagecTBeHHOE UCClIeIOBaHHE CUCTEM JBYX TU((DepeHIINaIbHBIX YpaBHEHU: MeTO I (a-
30BBIX OPTPETOB, 0c00ast TOUKA, BEKTOPHOE T0JIE HANPABICHUIM TPACKTOPUHU CHCTEMBI.

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-
BAHHE U €IMHCTBEHHOCTb PEIICHMS 3a1a4H, ONMCHIBAIOIIEH MATEMATHYECKYIO MOJIEb.

14. ccnenoBanne MaTeMaTHYECKON MOJEIM T'yMOPaJIbHOIO MMMYHHOTO oTBeTa. Heorpuna-
TEJIbHOCTh PELICHU 3aa41, OIUCHIBAIOIIEH MaTEMaTUYECKYIO MOJENb.

15. UccnenoBanne MaTeMaTHMYecKON MOJENM T'yMOPAaJbHOTO MMMYHHOro orBera. Cramuo-
HapHbIE pEUICHUS.

16. MccnenoBaHne MaTeMaTMYeCKON MOJENM I'yMOPaJbHOTO MMMYHHOTO OTBETa. Y CTOWYH-
BOCTb COCTOSIHMS 3JOPOBOTO OpraHu3Ma.

17. UccnenoBaHne MaTeMaTHMYeCKON MOJENHM I'yMOPaJbHOTO MMMYHHOTO OTBETa. Y CTOWYH-
BOCTh XPOHHUYECKOT'O MTPOLIECCA C MATIBIM MOPAKEHUEM OpraHa.

N —

S

OreHOUHBIE CpeNICTBA AJIsl MHBAIUOB M JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710PO-
BbsI BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MCUX0(DU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOIMMOCTH MHBAIKIAM U JIMIIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
BbSI IPEJOCTABIISAETCS JOMOJHUTEIBLHOE BpEeMs IS TOATOTOBKH OTBETA Ha SK3aMEHE;
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— IIPU NIPOBEJICHUU MPOLIETYPhl OLICHUBAHMS PE3YJIbTATOB O0YUEHHUSI MHBAIUIOB U JIUIL C
OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBLA MPEAYCMATPUBACTCA HCIIOJIb30BAHNC TCXHUYCCKUX
CpcacTB, HGO6XOI[I/IMI>IX HM B CBA3U C UX WHAUBUAYAJIbHBIMHU OCOGGHHOCTHMI/I;

— [Opu HGO6XOI[I/IMOCTI/I JJIA 06yqa}oumxca C OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 300POBbBS
U UHBAJIMUIOB IIponcaypa OUCHUBAHUSA PC3YJIbTATOB 06yquH51 o AUCHHUINIMHE MOKET IMPOBO-
JUTHCSI B HECKOJIBKO 3TAIOB.

Hpoue;[ypa OLICHUBAHHA PC3YJIbLTATOB OGy‘-ICHI/ISI HWHBAJIMAOB W JIUI[ C OrpaHUYCHHBIMU
BO3MO>KHOCTSIMHU 3/10pOBbsl IO AUCLMILIMHE (MOIYJIIO) MPEIyCMaTPUBAET IIPENOCTABICHUE HH-
dopmaruu B hopmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSIM UX 370POBBS U BOCIIPUSATHUS HH(POpMa-
17078

JIig U1 ¢ HapyIIeHUSIMU 3pEHUS:

— B TIeYaTHOM (popMe yBEITUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

Jlnia U1 ¢ HapyIIeHUSIMH CyXa:

— B IIeYaTHOU (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

I[J'DI JiAIl ¢ HAPpYHICHUSAMU OINMOPHO-ABUTATCIIBHOTO alllapara:

— B I1e4aTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

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

Kpumepuu ouyenueanusa no npomexxcymounoil ammecmayuu

3aueT BBICTABISIETCA MO pe3yibTaTaM paboThl CTyJEHTa B TeueHue cemectpa. OTMeTka
«3a4TEHO» BBICTABIISIECTCA CTYJIEHTaM, KOTOPbIE PEryJIsipHO MOCEUaId 3aHSTHS, BBHIOIHSIIM J10-
MaInHue paboThl, HAUCAIU KOHTPOJIbHBIE pabOTHI HA MOJIOKUTEIbHBIE OlIeHKH. OTMeTKa «He3a-
YTEHO» BBICTABIISIETCS CTyJI€HTaM, KOTOpble MpomycTin 6omnee 60 % 3aHATUI U HaNMCaIU KOH-
TPOJIbHBIE Pa0OTHI HA HEYIOBJIETBOPUTEIHHBIE OLICHKH.

5. IlepeyeHb OCHOBHOI M JONIOJTHUTEJIbHOM Y4eOHOM JUTEPATYPbl, HEOOX0AMMOM A
OCBOEHUS TMCUMILIUHBI (MOIYJIs1)

5.1 OcHoBHas JUTEpaTypa:

1. Pomanroxa, A.A. MareMaTndeckre MOJIEITH B UMMYHOJIOTUH U STTHIEMUOJIOTHU HH(DEK-
IIMOHHBIX 3a00neBanmii / A.A. Pomantoxa. - Mocksa : M3narensctBo BMHOM. JlabopaTtopus
3HaHui, 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.M1. MaTematndeckue MOAEIN €CTECTBEHHBIX HAYK [ DJIEKTPOHHBIN pecypc] :
yueb. nocodbue — DnekrpoH. gaH. — Cankr-IlerepOypr: Jlanp, 2011. — 336 c. — Pexum noc-
Tyna: https://e.lanbook.com/book/689.

3. T'opnau, b.A. Marematuueckoe monenupoBanue. Iloctpoenue monenel n yucieHHas
peanuzanus [DaeKTpoHHBINA pecypc] : yueb. mocobue / b.A. I'opmag, B.I'. [llaxoB. — DnekTpoH.
nan. —  Cankrt-Iletepbypr : Jlaws, 2016. — 292 c¢. — Pexum pocryma:
https://e.lanbook.com/book/74673 .

6. Ilepeyennb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHHUKAUMOHHOWH ceTn «WHTep-
HeT», He00XOAUMBbIX /15l 0CBOEHHUS TUCHUILIUHBI.
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1. http://mathmod.aspu.ru - CaiiT coBmecTHOl naboparopun MHCTHTYyTa MaremaTHye-
ckux Tpobsiem Ouonoruu Poccmiickoil akagemMuu Hayk W ACTPaxaHCKOTO TOCYJapCTBEHHOTO
YHHUBEPCUTETA

2. http://dmb.biophys.msu.ru - Madopmanronnas cucrema «/[nHamMuueckue Moaenu B
OMoNOruMy, paccuuTaHas Ha MIMPOKUI KPYT MOTh30BaTENCH, BKIIFOYAET B CE0sI THIIEPTEKCTOBBIC
JOKYMEHTBI U PENSIIMOHHBIE 0a3bl TaHHBIX U O00ecrieurnBaeT YHU(PUIMPOBAHHBIA JOCTYI K pa3-
HOOOpa3HOW MHPOPMAITUH TI0 JAHHOUN MPEIMETHON 00IacTH.

3. CalliT, TOCBAIIEHHBIN MaTEMAaTUYECKOMY

http://mathbio.ru/

MOACIINPOBAHUTIO B ouonoruu

7. MerToanueckue yKa3aHMsi ISl OOyYAWIIMXCH IO OCBOECHUIO IMCIHUIJIMHBI
(MoayJin)
TemaTndeckoe TUIAHUPOBAHUE CAMOCTOSITEIFHON pabOTHI CTYICHTOB

Pazgen Tema Copaeprxanue BOIIPOCOB TeMbl Bun pat6orsi
1 Marematuueckue | MartemaTuueckue MOJIEIU, omuckiBae- | [louck HeoOXoguMoit
MOJIETIM IMHAMUKU | Mbl€ JINHEWHBIMH Pa3HOCTHBIMU YpaB- | HH(pOpMAIH (cMm.
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 | MMyHosormdeckue ocHOBBI paboThl | [lorick HeoOxomumon
MOJIeNIM B UMMY- | UMMYHHOM cuctemsl. [loctpoenue 0a- | nunpopmarnmu. M3yde-
HOJIOTUH. 30BOM MaTeMaTU4eCKON MOJEINW HWH- | HUE€ JEKIHOHHOTO Ma-
(eKImoHHOTo 3200JIeBaHuSI. tepuana. KoHcrekru-

pOBaHUE.

B ocBoeHuu AMCHUIUIMHBI UHBAJIUAAMHU U JUIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JOTIOTHUTEILHOE Pa3bsiCHEHHE yueOHOro MaTepuara.

WuauBuayanbHble KOHCYJbTAlMM 1O TPEIMETY SBISIOTCA BaXKHBIM  (PaKTOpPOM,
CIOCOOCTBYIOUTUM MHIMBUIYaTU3alui OOyYEHHUsS] U YCTaHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpenojaBaTesieM U OO0y4arolMMCS HMHBAJIUAOM WJIA JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

8. Ilepeyenbr MH(POPMANUOHHBIX TEXHOJOTHI, HCNOJIb3yeMbIX MPH OCYHIECTBJIECHUH
00pa30BaTeJbLHOI0 MPoLecca Mo JUCHUIIUHEe (MOAYJ/I10) (IPU HEOOXOAMMOCTH)

8.1 [lepeuenb HE0OXOAUMOTO MPOTrPAMMHOI0 O0ecTeYeHHust

Microsoft Office.

MathCAD

8.2 llepeuenb He0OXOAUMBIX HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

He Tpebyercsi.

8.3 llepeuenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
He tpeOyercs.

9. MarepuajibHO-TeXHHYeCKasi 0a3a, HeOOX0AUMAas VI OCyLIeCTBJIeHHA 00pa3oBa-
TEeJILHOT0 Npouecca Mo JAUCHHUILIHHE
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Bun pa6or

MartepuaabHO-TEXHUYECKOEe 00ecredeHne TUCIHUILIMHBL (MO-
TyJisl) ¥ OCHAIIIEHHOCTh

JIekIIMOHHEBIE 3aHATUA

JIeKIIMOHHAS ayJAUTOPHS, CICIHMAIbHO 00O0PYIOBaHHAS MYIIb-
TUMEIUHHBIMU JIECMOHCTPAIIMOHHBIMH KOMILIEKCAMH, Y4eOHOM
MeOeNbIo

CemuHapckue 3aHATHS

CrnenmanpHOE TOMEIIEHHUE, OCHAIlEHHOEe y4eOHOW MeOesbio,
MPE3CHTAIMOHHON TEXHUKOW (TPOEKTOp, 3KpaH, HOYTOYK) U
COOTBETCTBYIOIINM MporpaMmMHbIM obecniederueM (I10).

JlaboparopHbie 3aHATHUS

[Tomemienne s mpoBeneHHUs 1a0OpAaTOPHBIX 3aHATUN OCHA-
IIEHHOE YUeOHOU MeOebIo, TOCKON MapKEPOM MU MEJIOM

I'pynnoBeie  (MHAMBU-
NyallbHbIE) KOHCYJIbTa-
IUH

ITomemenue 1y1st MpOBENEHUSI TPYNIOBBIX (MHAWBUAYAJIbHBIX )
KOHCYJbTAIMi, y4eOHON MeOeblo, JOCKOW MapKepOM WU Me-
JI0M

Tekymmii  KOHTpPOJIb,
MPOMEXXYTOYHAsI aTTe-
CTalus

[Tomemenue st TpoOBEAEHUS TEKYIIEH U TPOMEKYTOUYHOM aT-
TeCTaIlH, OCHAIIEHHOE Y4eOHOW MeOeIbIO.

CamocrosiTenpbHas  pa-
6ota

Kabuner nmiast camMocToATeNbHOM pabOoThl, OCHAIEHHBIA KOM-
MBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJKIIOYEHUS K CETU
«MHTEpHET», MPOrpaMMON SKPAHHOTO YBEJIMUYCHUsI U obecre-
YEHHBIH  JIOCTYIIOM B  DJIEKTPOHHYIO  HMH(OpMaIOHHO-
0o0pa3oBaTeNnbHyI0 Cpealy YHUBEPCUTETa
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Peonensns

Ha padouyvio yuedHy0 NporpaMMy J1HCLHITHHE
aMareMaTHYECKHE MOJIENH B ECTECTRCHHBIX HAYKAX?,
NpeIHAZHAYCHHYIO 108 CTY ASHTOR HANPARTEHH TOIroT0BRH
01.03.01 MaTesmaTika (KBaTHGHEALHA «Dakanasps)

HMayyenne MATEMATHHECKHX MONCNSH PeanbHOMD MHPA ARIAETCH HEODXO-
IHMOR cocTapnsromedi obpasoBaHHs COBPEMEHHOTO MATEMATHEA H HCODXOIHMO
Jnd JANEHeIIero HIYMeHHA LeNoro pajia AHCIHILITHH BHCIIER MATEMATHEH H Me-
xauuikn. [Mosromy cosnanwe pabovedi nporpaMMbl Mo A8HHOMY KYpCY ARTAETCHA
AKTYANbHBIM.

Pabowas nporpaMma JHCUMIANHB «MaTeMaTHYeCKHEe MOJeNH B eCTeCcTBeH-
HEIX HAYKAX» CONSPIKHT BCE HeoOXOAHMBIE PAILEIE H NPETYCMATPHBAET BOpPMH-
poBaEHe ¥ 00YHAKIMAXCA MATEMATHYECKOrO ANNApPaTa, BEIHYAIOWETD B cedy ma-
TeMATHIECKHE IHANHA, YMEHHA H HaBBIKH, & TAKKe pajd KoMmiueTeHIHH, Heolxonn-
MBIX A8 janeseiimeli npoeccHonanbiol IeATENEHOCTH.

[IporpamMa OTRSHAST COBPEMEHAEM TpeDoRaHKAM K 0DVYEHHIO H OTpakaeT
cOBpeMeHHLIe TEHICHOINH B 0DYUSHHH ¥ BOCTIHTAHMK JH4HOCTH. Colepmanue pa-
Bouell NporpaMMBl OXBATLIBAST Bech OCHOBHOH maTepdan, HeoDXOAWMER A1s
ODYHMCHHA CTYOCHTOR BRICINMX YYeDHRIX sasefeddi no wanmpaspesmo 01.03.01
abdaremMaTHRL:.

Pabovyar nporpaMma JaeT UeMOCTHOS NPencTAmieHHe o JHCHHIIHHE.
CTpykTypa H cofepiaHHe Kypca B3aHMHO JONOIHAKOT ApYr apyra. B nporpamme
npHBefeHbl TPHMEpPE 3amaniil 2na Tekywell 8 NpoMemy TOUHON STTeCTalnH, Ma-
TEPHANE! A8 YCTHOIO ONpOCa, NEPevYeHs OCHOBHOW W JONONHHTENEHOH NHTepd-
TYPhI, JOCTYNHOH 00y a0 mHMCi.

Takum obpazom, pabouas nporpaMma no pucuumnanHe aMatemarnueckne
MOOETH B eCTECTBEHHBIX HayKax» cooTeeTcTByeT Tpebosannam OI'OC BO » or-
BEYAST COBPEMEHHBIM CTAHAAPTAM KAMECTROHHOMO ODPa3OBATEARHOTD MpOTIECcCa.
Jannan pabouas nporpaMmMa MomeT OBITh ACONBIOBAHA ANA ofecne eHHA OCHOR-
noil ofpasoBaTensHOR MPOrpaMMel No Hanpasaenao nogrotosxn 01.03.01 «Ma-
TEMATHEAR,

PeunenieT

Kanmuaat nejaroriaecEny HayK,
JOUEHT KadeIpsl HHPOPMAUHOHABIX
obpaioBaTENBHBIX TCXHOMOTHH

Ky6I'Y _?’FJJ c},r‘ . .B. 3acanxo




Peuen3zust
Ha pabouyo porpaMmy IUACITUTLIAHBI «MaremaTtnyeckue MOACIH B

ecTeCTBO3HAHUMY s CIIeLIHaIbHOCTH 01.03.01 MaTemaTuKa

CocTaBHUTENb IPOrPaMMBI: IOLICHT kadeppl GYHKIMOHATBHOTO aHANN3a 1
anre6Gphl KaHIUAAT Pu3.- MaT. HayK Otinac N.JL.

PaGouast IpOrpaMMa BKIIF0YaeT pasfe/ibl: LeTH 1 3amauy W3y4deHus JUCIHU-
[UIMHBI;, MECTO AWCIHMIUIMHBI B CTPYKTYPe 00pa3oBaTenbHON MPOrpaMMBL; Tpebo-
BaHMS K YPOBHIO OCBOEHHS NMCLHMIUIMHBL, 0GIIYI0 TPYAOEMKOCT M COACPKAHHE
JMCLUMIUIMHBL, 00pa30BaTeNIbHBIC TEXHOJIOTHH; (POPMBI IPOMEXYTOYHOH aTTecTa-
[[MK; TepeyeHb NPaKTHYECKUX HABBIKOB, yueGHO-METOAMYECKOe 1 MaTepHUaJIbHO-
TexHIyeckoe obecredeHne AUCIUTIIMHbL. ITONHOCTBIO COOTBETCTBYET TpeOOBaHH-
am O®T'OC BO mo HampaBJIEHHIO 01.03.01 Maremaruka. OCHOBHBIE pa3fieNibl IPO-
rpaMMbl HAIIM CBOE OTpaXeHHE B mepedHe MPEeJICTaBICHHBIX B paboueii Tpo-
rpamMme HEOOXOIUMBIX sHaHdi U KoMIeTeHLwmi. Pacrpesenenne BpeMeHH, OTBO-
MMOTO HA U3YdeHHe PasNMiHBIX Pas/ICNoB Kypca, BKIIOYAs CaMOCTOATEIbHYIO
paboTy, COOTBETCTBYET HX TpyHO&MKOCTH. [IpiBe/ICHHBIC B TporpaMme BOIPOCHI K
3aueTy MO3BOJIAIOT OMpPEACIHTE ypOBEeHb 3HAHUU 1 yMEHHH CTyAEHTOB.

B menom, paGoyas mporpamMma AMCIHHMILIHHEL «MaremaTudyeckrie MOJCIH B
ecTeCTBO3HAHUN» Vsl HallpaBJICHUA 01.03.01 MareMaTHnKa OTBEYaCT COBpEMEH-
HBIM TpeGOBaHHIM K 00pa3oBaTeNbHOMY npoLeccy U M pkeT-OBITh HCTIONB30BAkA

71 IpEenoJaBaHus B ®I'BOY BO «KyoI'Y».

PelieH3€eHT,
xaumuaaT Gpus.-Mar. HayK, JOLEHT, N
JIOLIEHT Kadeapsl TIPUKJIAJHOM MaTeMaTHKH Ky6I'TY



