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1. HEJIX OCBOEHUA JUCIUIIJINHBbI

1.1{chopmupoBats y cTyneHTOB (hyHIaMEHTAIBHBIC 3HAHUS O POJIM 3-X HOIXOJOB (IETePMUHN3M, CTOXaCTHKA M Xa0C) B
OIUCAHUU OKpPY>Karollel 1eHCTBUTENbHOCTH; IPUMEHEHHE TI0IyIeHHbIX 3HaHUN B COOCTBEHHOI HayuHO-
HCCIIeIOBATENbCKOM paboTe, a TakXKe IIPU PEIICHUH Pa3IMIHBIX TPO(QECCHOHANBHBIX 3a/1ad B 00TaCTH MaTeMaTHYECKOTO
1 KOMIIBIOTEPHOT'0 MOJICTUPOBAHNUS S9KOJIOTHUECKUX CHCTEM

2. MECTO JUCIIUIIJIUHBI B CTPYKTYPE OOII

Huka (pazpen) OOIT: |Bl .0.04

2.1| TpeGoBaHusi K NpeJBAPUTEIbHOI NIOATOTOBKE 00y4alOIerocs:

2.1.1| buosorus

2.1.2|Martemaruka

2.1.3| Pusnka

2.2| IMCUMNIMHBI M MPAKTHKHU, JIsl KOTOPbIX OCBOEHHE TAHHOM THCHHMILIHHBI (MOIYJIs1) HEOOXOAUMO KaK
npeJuiecTBYOIee:

2.2.1|MogenupoBaHue U IPOTHO3UPOBAHHUE B 3KOJIIOTHU

2.2.2| OcHoBbl OHOMH(POPMATUKH

2.2.3| OCHOBBI HHXXEHEPHOI! SKOIOrUU

3. KOMIIETEHIINHX OBYYAIOIIETOCsA, ®OPMHUPYEMBIE B PE3YJIBbTATE OCBOEHHUAA
JUCIUIIJINHBI (MOY JIST)

OIIK-2.1: Ucmoab3yeT TeopeTH4ecKHE OCHOBBI IKOJIOTHH, F€09KO0JIOTHH, TPUPOI0N0JIb30BAHUS, OXPAHBI IPHUPO/BLI H HAYK 00
OKpY:Kalollel cpelie Mpy pellleHNH 32124 B Npo¢ecCHOHATBbHOI eI TeJIbHOCTH

OIIK-2.2: CnocoGeH MPUMEHSITH METO/AbI M MOAXO0IbI IKOJIOTHHU, F€03KO0JI0THH, IPHPOI0NO0IH30BAHMA, OXPAHBI MPHUPOABI U
HAaYK 00 oKpy:Kalolleil cpeie B MpogeccuoHAJLHOM AeATeJIbHOCTH

B pe3yjbTaTre OCBOCHUA TUCHHUIIINHBI oﬁyqamumﬁm JOJIAKECH

3.1/3uaTn:

3.1.1|-0CHOBHEIE MPUHOMUIIBI U TCOPETUICCKUEC NOAXOAbI B OpraHu3aliuu METOJ0B I/I)IGHTI/I(i)I/IKaLII/II/I BHC,

3.1.2|-BonpoChI MOCTPOCHHS UEPAPXHUUECCKUX MOJICIICH IKOCHCTEM, B YACTHOCTH MOJICNICH paclpoCTpaHeHUs] HHPEKIIUOHHBIX U
HeMH()EKIIMOHHBIX 3a00JIEBaHUIA B TIPUPO/IE;

3.2| YMmeTh:

3.2.1|-MozenupoBaTh JMHAMHKY PACIpOCTpaHEHHs WHPEKIIMOHHBIX 1 HEMH()EKIMOHHBIX 3a00JI€BaHU ITPU TTOMOIIH METO/IA
Diinepa;

3.2.2|-ucnonp30Bath MeTO HanMeHbIMX KBaapatoB (MHK) u metoa munnmanbHo# peanusarmu (MMP) mwist uneHTHDUKAITIMN
apaMeTpoB MPOIIECCOB;

3.2.3|-cocraBisaTh ¥ 00bACHATh MogenH: Depxronbera-Ilupna, Manbsryca, Jlotku-BoasTreppa.

3.3| Bnagern:

3.3.1|-MeTomaMM T€OXMMHUYECKOTO UCCIIEA0BAHS, TUCTAHIIHOHHOTO 30HINPOBaHHMs, cOopa, 00pabOTKH, aHAIN3a U CHHTE3a
oJ1eBOH U J1abopaTopHON MHpOPMaLUY;

3.3.2|-naBbikaMu paboThl Ha DBM i 00paOGOTKH MOTyYSHHBIX TAHHBIX B paMKaXx JCTEPMHHHUCTCKO-CTOXACTHYECKOTO U
Xa0THYECKOTO TIOAXO/I0B;

3.3.3]-MeTo1aMu TEOPUH Xa0ca-CaMOOPTaHU3allMH B OIICHKE MTapaMeTPOB KBA3HATTPAKTOPOB U COOTHOIICHUI MEX Ty
CTOXaCTHUECKOM 1 XaoTHueckoi quHaMukoi BJIC 1 5KoCHCTeMBI B 4aCTHOCTH

3.3.4]|-6a30BbIMH 001IETIPOdECCHOHATEHBIME (0OIIEIKOTOTMYECKUMH ) MPECTABICHUSIMH O TEOPETUIECKUX OCHOBAX 00IIeH
9KOJIOTUH, TCOIKOIOTHH, IKOJIOTHH YETIOBEKA, COLMATIBLHOM 3KOJIOTHH, OXPaHbl OKPYKAIOIIEH Cpebl

4. CTPYKTYPA U COJAEPKAHUE JUCIUIIIMHBI (MOY.I5T)

Kon HaunmeHnoBaHue pa3iesioB H TeM Cemectp | Yacos | Komneren- | Jluteparypa IIpumevanue
3aAHATHA /B 3aHATHSA/ / Kypc 10701




Pa3nen 1. IlonsiTue cucTeMbI B
CHCTEMHOro aHajau3a. CucTeMHbI
aHAJIM3 M CHHTE3 B 3KoJioruu. Oomas
KJIaccupuKaus BHYTPHCHUCTEMHBIX U
MEKCHCTEMHBIX B3aHMOAeHCTBHIA.
KoanuyecTBeHHOE OMHCAHHE
BHYTPHCHCTEMHBIX B3aUMO/1eiiCTBUI

1.1 TlonsiTHE CUCTEMBI M CHCTEMHOIO aHAJIN3A. OIK-2.1 | JI1.1JI1.2J12.1
CucTeMHBI aHAJIU3 U CUHTE3 B DKOJIOTHU. OIIK-2.2
O0mas knaccudukanus BHyTPUCHCTEMHBIX
7 MEXCUCTEMHBIX B3aMOJICHCTBHH.
KonnyecrBennoe onucanue
BHYTPHCUCTEMHBIX B3auMmoeicteuil /Jlex/
12 Oyukums pacnpeneneHus.] nctorpamma. OIlK-2.1 J1.1
/J1ab/ OIIK-2.2 | JI1.2J12.1J13.1
21323354
0503069728
29310311
1.3 UreHne nuTepaTyphl M0 TEME U HaIMCaHHe OIIK-2.1 J1.1
KOHcIekTa 1o teme. /Cp/ OIlK-2.2 | JI1.2J12.1J13.1
01323354
D536 9728
39310011
Pazpnen 2. [lonsiTue neTepMHUHHUCTCKOYO,
CTOXACTHYECKOT0 U Xa0THYECKOT 0
TOAX0/0B B KOJIOTHH.
2.1 KommbroTepHsle MeTO1bI 00pabOTKH OIlK-2.1 | JI1.1 JI1.2J12.1
9KOJIOTHYECKOW HH(pOpMAaLUK. OIIK-2.2
IIpocreiimume nmpumeps! mporpamm Ha DBM.
Ilonsarue ynpasineHus U KOHTPOJISL.
IIpumepb! IPSMOTO U HEMPSIMOTO
yrpaByieHHsl SKocucTeMami. /JIex/
22 Pacuer noBepuTeNBEHOrO HHTEPBAJA Ha OIIK-2.1 J1.1
OBM. /J1a6/ OIlK-2.2 | JI1.2J12.1J13.1
010323354
050369738
29310311
2.3 Mero HaMMEHBIINX KBaJPaToOB B pacueTe OIIK-2.1 J1.1
ypaBHeHus perpeccuu /J1a6/ OIlK-2.2 | JI1.2J12.1J13.1
21323354
D536 9728
29310311
24 UreHue uTepaTyphl 10 TEME U HAITMCAHUE OIIK-2.1 | JI1.1 JI1.2J12.1
KOHcIekTa 1o teme. /Cp/ OIIK-2.2 21525354
050356 9728
29310311

Paznen 3. IlousiTue 0 IMHAMMYECKUX
MoaeJax B 3kojorun. [pumepsl.
Mopenb nomyJIsSIMUOHHOTO B3PHIBA H
Teopus MausbTtyca. [lonsiTue
OHOTHYECKOI0 MOTEHIIHAJIA.,
JKoJioruueckue (pakTopbl B MpUpPoOJe.
Hx monenuposanue Ha IBM.
MopenupoBanue 3k0()aKTOpOB B
JMHAMHUKeE pa3BUTHA 3a00/1eBaHMii B
nonyJasuusax. JuHaMuyecKue Moaen
MPOCTEHINX IKOCUCTEM




3.1 ITonsTre 0 IMHAMUYECKUX MOJIENSIX B 2 OI1K-2.1 JI1.1 J11.2J12.1
skonorun. [Ipumepst. Mopens OIlK-2.2
MIOMYJISILIIOHHOTO B3PBIBA U TEOPHUS
Manstyca. [lonsiTue 6MOTHUECKOTO
noteHipana. /JIex/

32 Okonorudeckue pakropsl B pupose. Mx 2 OIIK-2.1 J1.1
MojenupoBanue Ha OBM. OIIK-2.2 JI1.2J12.1J13.1
MonenupoBanue 3k0paKToOpoB B
JMHAMUKE pa3BUTHA 3a00JeBaHUN B
nonyJSIUsX. JJMHaMIUYecKue MOAeIH
npocreiimux skocucrem. /Jlex/

33 OCHOBBI KOPPEIAIMOHHOTO aHanu3a. /J1ab/ 2 OIIK-2.1 J1.1

OIIK-2.2 | JI1.2J12.1J13.1
01323354
D536 3728
29310311

34 CraTtucTiueckas MpoBepKa TMIIOTE3bI B 2 OIIK-2.1 | JI1.1 JI1.2J12.1
skostoruu. /J1ab/ OIIK-2.2 21523354

2536 37 28
29310311

35 UreHue nuTepaTyphl 110 TEME U HAITUCAHUE 12 OIlK-2.1 | JI1.1 JI1.2J12.1

KOHCIekTa 1o teme. /Cp/ OIIK-2.2 2105202354
2536 37 28
99310311

Paznen 4. MoagenupoBaHue

HepapXHYecKHX IKOCHCTEM B paMKax

KOMIIAPTMEHTHO - KJIACTEPHOTr0

noaxoaa. UMuTanmoHHoe

MopeaupoBanne (MM) B 3xoJioruu.

4.1 MonenupoBanue HepapXUYecKuX 2 OIIK-2.1 | JI1.1 J11.2J12.1
JKOCUCTEM B paMKaX KOMIITAPTMEHTHO - OIIK-2.2
KJIaCTepHOro nojaxoja. [Ipumepst
Moenei. IMuTanmoHHOe MOIETHpOBaHHE
(M) B skonoruu. [Ipumepsr. /JIex/

42 DJIeMEHTBI JJUCIIEPCUOHHOTO aHAIIN3a. 2 OIlK-2.1 J1.1
/J1ab/ OIlK-2.2 | JI1.2J12.1J13.1

01323354
05036 3728
29310311

43 UreHne nuTepaTypsl IO TEME U HaIMCaHHue 10 OIlK-2.1 | JI1.1JI1.2J12.1

KOHCIIeKTa 1o Teme. /Cp/ OIIK-2.2 0103023354
2536 37 28
99310311

Pa3zpen 5. OnTumajabHoe ynpapjeHue

IKOCHCTEMAMHU, B paMKax

HMHTAIMOHHBIX MOJIEJIEii.

5.1 OnruMansHOe yrnpasJeHue 2 OIIK-2.1 | JI1.1J11.2J12.1
9KOCUCTEMaMH, B paMKax AMHUTAI[MOHHBIX OIIK-2.2

mopeneit (MM).

IIpumepsl. MMUTaIIMOHHBIE MOJENN
9KOCUCTEMBI A30BCKOTO MOpPSL U
ontumaibHOro nonusa Ha O9BM. IIpornos
B 3K0JI0ruy. [IpHHIUIIBL 1OITOCPOYHOTO
9KOJIOTMYECKOI0 Nporuo3a. Mozaenu

®dopectepa u H. Mouceesa B s3xonoruu
/J1ex/




52 CuHCTeMHBII aHAJIU3 U CUHTE3 B 9KOJIOTHH. 2 OI1K-2.1 J.1
Tpu merona pacuéra napameTpoB OIlK-2.2 | JI1.2J12.1JI3.1
nopsiaku. /J1a6/ 01323354

D536 3728
592100311

53 UreHne nuTepaTypshl 10 TEME U 12 OIIK-2.1 | JI1.1 JI1.2J12.1

HalucaHue KOHCIeKTa 1o teme. /Cp/ OIIK-2.2 30105233 54
0536 937 28
39310311

Pa3nes 6. MeToasl Teopuu xaoca-

CaMOOPraHU3aIUH B YKOJOTHH.

OueHka napamMeTpos

KBa3UATTPAKTOPOB NMOBeIeHUS

IKOCHCTEM.

6.1 T'ucrorpammsl B skonorun. Pacyer 2 OIIK-2.1 | JIL.1 JI1.2J12.1
JIOBEPUTENILHOIO HHTEPBANIA U €r0 OIIK-2.2
IIPOBEPKA 110 PA3JIMYHBIM KPUTEPHSIM.

Pacuer ypaBHeHus perpeccuu. /JIex/

6.2 TToHsTHE KOPPEIAIMOHHOTO aHAIH3A. 2 OIIK-2.1 J1.1
MeTtoabl MHOTO(AaKTOPHOTO OIIK-2.2 | JI1.2J12.1J13.1
JIMCIIEPCHOHHOTO aHAIN3a B OIMCAHHUH
aKocucteM. /JIek/

6.3 Bro¢usmka CIoKHBIX CHCTEM B aCTeKTe 2 OITK-2.1 J1.1
TEOpUH Xaoca -caMmoopranuzanuu. /J1ad/ OIlK-2.2 | JI1.2J12.1J13.1

21323354
2536 37 28
393100311
6.4 Konrponsnas padora /Konrp.pab./ 10 OIIK-2.1 | JI1.1 JI1.2J12.1
OIIK-22 | 21323354
D536 37 28
59210311
6.5 Ok3ameH /OK3aMeH/ 17 OIIK-2.1 JI1.1
OIIK-2.2 | JI1.2J12.1J13.1
3152 33 54
D536 37 28
39310011

5. OHEHOYHBIE CPEJICTBA

5.1. OueHo4HbIe MaTePHAJIbI Uil TEKYLIEr0 KOHTPOJIS M MPOMeKYTOUHOI aTTecTanuu

HpelICTaBHeHBI OTACJIIbBHBIM TOKYMEHTOM

5.2. OlIeHO'-lHI)Ie MaTepuaJibl 1Jd JMAarHOCTUH4€CKOro TeCTUPpOBaHUA

Hpe,[[CTaBJ'ICHLI OTACIIbHBIM TOKYMEHTOM

6. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JMCHUIJIMHBI (MOAYJIS)

6.1. Pexomenayemast JiuTeparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTABUTEIIH 3arnaBue WznarensctBo, rog | Komnu-Bo
J1.1 |Kamuuuu B. M, DKOJIOrMYecKUi MOHUTOPUHT IPUPOJHBIX cpell: YueOHoe Mocksa: OO0 1
PszanoBa H. E. nocobue "HayuHo-
M31aTENbCKAN

uentp MTHOPA-M",
2015, DnexTpoHHbII
pecype




ABTOPBI, COCTaBUTENN 3arnaBue HszparenscTBo, rog | Kommu-Bo
JI1.2  |Slcoeer M. T, OKOJIOrn4eckuii MOHUTOPHUHT U SKOJIOTHYecKast HKCIIepTH3a: Mocksa: 1
Kakapeka O. B., YuebHoe nmocobue 000
[TeBmoBa H. C., "Hayumno-
Crpexa H. JI. U3IATeNbCKUN
uentp UHOPA-M",
2017,
ONeKTpOHHBIH
pecypc
6.1.2. lonoanuTebHAS JINTEPAaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue MznarensctBo, Tox | Komnu-Bo
JI2.1 |Ilenunenko O. @., CucremHas skosorus: YueOHoe mnocodue Pocros-na-/lony: 1
Konecnuxos C. 1. TOxHBIH
(benepanbHbIi
yHusepcurert, 2008,
DNEeKTPOHHBIN
pecype
6.1.3. MeToauueckue pa3padoTKu
ABTOPBI, COCTaBUTEIH 3arnaBue W3parensctBo, ron | Kommd-Bo
JI3.1 |EcskoB B. M., Cucremnast sxosorust Y.2: yueOHOe ocobue s CTYJICHTOB Cypryr: [0. 1], 2007 25
@unatoB M. A, 6uoornueckux (haKyIbTETOB YHUBEPCUTETOB TI0
TpetbsikoB C. A. BBIITOJIHEHHIO J1A00PATOPHO-NPAKTHYECKUX paboT
6.2. Ilepeyens pecypcoB nH(pOPMALHOHHO-TeJIEKOMMYHUKAIIMOHHOM ceTH ""UnTepHer"
01  |Hayunas snexrponnas 6ubauorexa(https://www.elibrary.ru/)
32  |NudopmanmonHas cucteMa «JNEKTPOHHBIE BEPCHH Hay4YHBIX KypHanoB»(https://sciencejournals.ru/)
33  |HNudopmarnmonnas cuctema «European biophysics journal»(https://www.springer.com/journal/249)
94 |Mudopmanmonnas cucremMa «/Iunamuueckue monenu B 6uonorum»(http://dmb.biophys.msu.ru/)
95  |Pusnmuenko I }O. Maremarnyeckoe MOZieIpoBaHue B Ouosioruu. — buonorus — Maremaruka —IlomynsiuoHHast
JIHAMHKa—JKoJorust MaTemarnuaeckasi(http://www.library.biophys.msu.ru/MathMod/BM.HTML)
26 |Hayunas 6ubnuoreka «CypryTrckoro rocyaapcTBeHHoro yHusepcureray(http:/biblio.surgu.ru/ru/)
37  |llepromuueckuii perieH3UpyeMblii Hay4YHbIH KypHaI «Maremaruueckoe monenupoBanue»(http://www.mathnet.ru/)
98 |Hayuno - mpaktuueckuii xxypHan «konorus yenoseka»(https://hum-ecol.ru/)
39  |[lepromuueckuii HaydHO-TeOpUTHYECKUit xypHaN "CroxxHocTs. Pasym. IMoctaeknaccuka' (http://cmp.esrae.ru/)
310 [|XKypnan "BecTHrK BopoHEKCKOro rocy1apcTBEHHOIO TEXHUUECKOTO yHUBEpcHTETa' .
(https://cchgeu.ru/science/nauchnye- izdaniya/vestnik-voronezhskogo-gosudarstvennogo-tekhnicheskogo-universiteta-/)
D11 |BecTHHK HOBBIX MEAUIIMHCKUX TEXHONOTHH (31eKTpoHHbIH )ypHai) (http:/medtsu.tula.ru/VNMT/NewMedTechn.html)
6.3.1 [lepeveHs NPOrpPaMMHOr0 0decredeHnst
6.3.1.1| TTaker npukiaaubix nporpamm Microsoft Office
6.3.1.2] Onepanmonnas cucrema Windows
6.3.2 IlepeyeHb MHGOPMALHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.]] http://www.garant.ru lupopmaroHHO-IpaBoBOi nopTan I'apaHT.py
6.3.2.2) http://www.consultant.ru/ CnpaBouno-nipaBoBasi cucteMa Koncynprant Ilmoc
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)
7.1 YueOHbIe ayAMTOPHH ISl TIPOBEJCHNUS 3aHATHI JICKIIMOHHOTO THUIIA, 3aHSITHH CEMHUHAPCKOTO THIIA (MPAKTUYECKUX

3aHATHI), TPYNIIOBBIX U MHUBHYaIbHBIX KOHCYJIbTAMN, TEKYILEr0 KOHTPOJISL U IPOMEXKYTOYHOU aTTeCTalluy
OCHAIICHBI: TUTIOBOH yueOHOH MeOeIbI0, TEXHUUECKUMHE CPEICTBAMH O0YUSHHUS, CITYKANTMMHE IS IPEICTABICHHS
y4eOHO HHPOpMAIHH.




