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1. HEJIb OCBOEHUSA JUCIIUIIJINHBI

Ilenbto OCBOEGHUS JUCLMIUIMHBI «MaTeMaTH4ecKue MOJIENN TMHAMUUYECKUX MPOoLeccoB Ouochepb»
SBISICTCS MOJICIMPOBAHUWU OHOC(Epbl, €ro nemsix U 3agadax MareMaTu4eckue MeTO/IbI
UCCIICIOBAaHUST B OKOJOIMM M SKOHOMHKE  — 93TO oOmenpodeccuoHaabHas AUCHUILINHA,
Oazupyromasics Ha pyHIaMEHTaIbHBIX 3HAHHUSX 0OIIEH AKOIOTHH, XUMHUH, ONOJIOTUH U MaTEMATUKH.
MaremaTuueckue METOABI HMCCIEIOBaHMS B  OKOJOTMM U SKOHOMHKE  SIBJISETCA
WH(GOPMAIIMOHHOW OCHOBOM JUIsl IIMPOKOTO  CIEKTpa MPHPOJOOXPAHHON  JEATEIBHOCTH.
[TomyyeHHble [JaHHBIE MCIIOJIB3YIOTCSI JUISI HAy4YHBIX MCCIEIOBAHMH, OLEHKHM COCTOSHUS
OKpPY’KaIOIIEeH Cpebl U IPUHATHS YIIPABICHYECKUX PELICHUN.
3agaun Kypca — (QOpPMHpPOBAHME HABBIKOB W YMEHMs IO CJIEIYIOIIUM HaIpaBICHUAM
JESTEIIBHOCTH .
e Amnanu3 rnmo0aibHBIX OMOC(hEpHBIX MPOLECCOB U MATEMaTHYECKOE OMMCaHne OMOCQepHI;
® XapaKTepUCTHKA METOJUKHU OICHKH CIOCOOHOCTH Ounocdepsl ocnabiasTh aHTPOIOTCHHBIE
BozaeiicTBus (npunnun Jle-Ilarense);
e npuoOpeTeHue 3HaHUH O TTI00AIBHBIX MOJEISIX T€OXUMHUECKUX [IUKIIOB,;
e npuoOpeTeHHe 3HAHMM O MaTEeMaTH4YEeCKOM MOJCIMPOBAHMM JMHAMMYECKHX IIPOLIECCOB B
9KOJIOTMH U SKOHOMUKE.

2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHrEe AUCHUIUIMHBI «MareMaTHuecKue MO JAMHAMHYCCKUX — IPOIECCOB
6uochepsn) HampaBlieHO Ha (OPMHUPOBAHHE Y OOYUYAIOIIMXCS CIEAYIOUIUX KOMIETEHIIUN
(4acTH KOMIETEeHIIHH):

Tabnuya 2.1. llepeuenv komnemenyuil, poOpMupyemuix y 00yuanouuxcs npu 0c80eHuu
QUCYUNIUHBL (Pe3YTbmambl 0C80eHUsL OUCYUNTIUHDL)

I/IHIII/IKaTOpBI AOCTUKCHUA KOMIICTCHIIMHU

Indp KoMmnerenuus N
(B paMKax TaHHOW JUCIUTIIIUHBI)

OIIK-1.1 3HaTh OCHOBHBIE pa3/eNibl HAYYHON AUCIUTIIIMHBI U
ee 0a30BBIC UJIEH U METO/IbI, (POPMYITUPOBKHU aKTyaTbHBIX U
3HAYUMBIX 3a7a4 QyHIaMEHTANbHON U MPUKIIATHON
MaTEeMaTHKH.

OIIK-1.2 YMeTh UCIIONIB30BAaTh METO/IbI MATEMaTHIECKOTO
MOJICIIUPOBAHUS, MH()OPMAITMOHHBIE TEXHOJIOTHH JIJIs
perieHus 3aaa4 GyHIaMEeHTaIbHOW U MPUKIATHON
MaTEeMaTHKH..

OI1K-1.3 BnaneTs mpakTHUYE€CKUMH HABBIKAMU PELICHHS
3ama4y GyHAaMEHTATBHOU U IPUKIIATHON MaTEeMaTHKH,
METOIaMH MaTeMaTHYECKOTO MOICIIUPOBAHUS,
WH(POPMAITMOHHBIMHU TEXHOJIOTHUSIMHA U OCHOBAMH UX
MCIIONIb30BaHUs B TPO(ECCUOHATLHOM IS TENBHOCTH,
HaBBIKaMH TPO(HECCHOHATEHOTO MBIIICHUS U apCEHATIOM
METOJIOB | MOAX0/I0B, HEOOXOAUMBIMU JIJISl aIEKBAaTHOTO
HCIIOJIH30BaHUS METOJIOB COBPEMEHHOW MaTeMaTHKHU B
TEOPETHYECKUX U MPUKIIATHBIX 3a/1a4ax.

Crnocob6en pa3pabaTbiBaTh OIIK-3.1 3HaTh OCHOBHBIC METOJIBI ¥ IIPHUHITUIIBI
OIIK-3 | MaTeMaTHYeCKHE MOJIETTH | MATEMAaTUYECKOTO MOJIEIIUPOBAHMSI, 0OJIACTH UX TIPUMEHEHUS,
Y TIPOBOJIUTh UX aHAJIN3 0COOEHHOCTH 00BEKTOB MOJICTMPOBAHUS 1 METOTUKH

CrnocobeH pemiaTh
OIIK- |aKkTyanbHbIE 33241

1 dbyHIaMEHTATBLHOU U
MPUKJIATHON MaTeMaTUKu




NpU PEUICHUH 337134 B
obiactu
npodeccnoHaTbHOMI
JEATEIbHOCTH

UCCIICIOBAaHHS MOJIEJIEe; OCHOBHBIE MTPOOJIEMBI KOHKPETHOM
IIPEeIMETHOM 001acTu, TpeOyolue UCI0Ib30BaHUs
COBPEMEHHBIX Hay4YHBIX METOJIOB UCCIIEIOBAHNS; METOIBI U
CPEICTBAa TEOPETUYECKUX HAYYHBIX UCCIIEIOBaHUM,
MO3BOJISIONINE PEIIaTh KOHKPETHBIE MTPOOJIEMBbI JaHHOU
peaMeTHON 001acTi

OIIK-3.2 YMeTh OpUEHTUPOBATHCS B KPYTe OCHOBHBIX
po0JieM, BO3HUKAIOUIMX B PA3IMYHBIX 00JIACTAX
npo¢eCCHOHATIBHOM IS TETFHOCTH U UCTIONIb30BaTh METOIbI
aHaJIM3a U CUHTE3a /ISl TOJTY4YEHHsI HOBBIX HAyYHBIX 3HAHUH;
pa3pabaTbIBaTh MaTEMaTHYECKHUE MOETH TUTOBBIX
npodeccHoHANBHBIX 3a/1a4, HAaXOUTh CIIOCOOBI UX PEIICHHUS U
npo¢eCCHOHATILHO HHTEPIPETUPOBATH CMBICI TOJTYy4E€HHOTO
pe3ynbraTa

OI1K-3.3 BianeTs MeETOHOIOTHEN MAaTEMATHIECKOTO
MOJICITUPOBAHHS; HABBIKAMH [TPUMEHCHHS MAaTEMaTHYECKOTO
UHCTPYMEHTAPHS [T CO3/IaHUS M UCCIICTOBAHMSI HOBBIX
MaTeMaTHYECKUX MoJIesIel B 001acT poheCCHOHATBHOM
JeSITeJIbHOCTH, HABBIKAMU IIOCTPOCHUS M PeaTH3alliu
OCHOBHBIX MAaTEMAaTHYECKHUX aJITOPUTMOB; CIIOCOOAMHM
COJIepKATEIbHON HHTEPIIPETAIIMH TOJYUYCHHBIX PE3yJIbTAaTOB;
METOJIJaMH MaTeMaTHYECKOW 00pabOTKU pe3yIbTaToB
peteHust mpodheCCHOHAIBHBIX 3a/1a4; TAKeTaMH PUKIIATHBIX
IporpaMm

Cnocoben pa3pabatbiBaTh
Y aHaJIM3HPOBATh
KOHICIITYAJIbHBIC 1

[TK-2.1 3nare: CoBpeMEeHHBIC TCHICHIIUU ¥ HAIIPABJICHUS B
HayYHBIX UCCJICIOBAHUSX, TPOBOJUMBIX B MUPE

[TIK-2.2 Ymetb: MccnenoBats u pa3padaTeiBaTh

IK-2 MaTeMaTHYeCKUe MOJEIH, METOAbI U aITOPUTMBI 110 TEMaTHKe
TEOPETUYECKHE MOJEIN .
MIPOBOJIMMBIX HAYUHBIX UCCIICTOBAHMM
pelraeMbIX HayqHBIX
I1K-2.3 BnaneTs: MHCTpYMEHTAIbHBIMU CPEJICTBAMHU IO
mpo0yieM U 3a1a4u
TEMaTHKE IPOBOJAMMBIX HAyUYHOHMCCIIEA0BATENbCKUX MPOEKTOB
[1K-3.1 3naeT coBpeMeHHbIE TEHICHIINN Pa3BUTHS, HAYYHBIE
Y TIPUKJIaJHbIE JOCTHXKEHUS B 00J1aCTH COOCTBEHHOIN HAy4YHO-
HCCIIEI0BATENbCKON AeATENbHOCTH, (PU3UKO-MAaTEMAaTHUYECKUI
CrniocobeH pa3pabaThiBaTh
anmapar JJs MoJienupoBaHus ((popmanuzannun) oObEKTOB UITU
U IPUMEHSATH
IIPOLIECCOB PEAJIBHOTO MHUPa
MaTeMaTHYeCKue
[1K-3.2 YMmeer pemath cTaHIapTHBIE H HE CTaHAAPTHHIE
METO/Ibl, CHCTEMHOE 1 . .
PHKIATHOE 3a/la4 B COOCTBEHHOM Hay4YHO-UCCIIEJ0BATEIbCKON
P NesITebHOCTH, aHAJTM3UPOBATh U CUCTEMATU3UPOBATh
[1K-3 MPOrpaMMHOE .
pe3ynbTaThl COOCTBEHHBIX UCCIIEIOBAHU, TPEICTABISAET
obecnieyenne s .
. MaTepHalibl B BUI€ HAYYHBIX OTYETOB, ITyOIUKAIHA,
peleHus 3a1a4 Hay4HOI .
Ipe3eHTalMM
U TIPOEKTHO- =
. [1K-3.3 Brageer MaTeMaTH4yecKUil anmapaToMm Jyis
TEXHOJOTHYECKON
MoienupoBaHus (popmannzanun) oObEKTOB MU MPOIIECCOB
JeSATeIbHOCTH . .
peasbHOro MHpa, aHAJIM30M OTEYECTBEHHOM U 3apyOexHOMN
Hay4YHO-TEXHUYECKON MHPOpMAIIIIO IO TPOdhecCHOHATBLHOM
TEeMaTUKe
Cnocoben I1K-4.1 3HaTh: cOBpeMeHHbBIE METOIbI ITU(POBOI 0OPaOOTKH
IK-4 pa3pabarbIBaTh U 1300pakeHUI U CpeicTBa KOMITBIOTEPHOM rpaduku
aHAJIU3UPOBAThH [1IK-4.2 Ymertb: popMyaupoBaTh U peuiath 3a1a4H,

KOHICIITYAJIbHBIC U

BO3HHKAOIMME B XOIC HayQHO-HCCHCHOBaTCHBCKOIZ




TEOPETUUYECKUE MOJIETN
pelaeMbIx 3aaa4
MPOEKTHOU U
MIPOU3BOACTBEHHO-
TEXHOJIOTHYCCKOM
eI TEIILHOCTH

JeSITeIbHOCTH U TpeOyromue yriyOIeHHbIX
npo¢eCCUOHAIBHBIX 3HAHU, BBIOWpPATh HEOOXOIUMbIC
METOBI HCCIIE0BAHUS, MOAU(DUIIMPOBATH CYIIECTBYIOLINE U
pa3pabaThIBaTh HOBBIE METOIBI, UCXO/IS U3 3a7a4
KOHKPETHOTO MCCIIEI0BaHMsI; 00pabaThIBaTh MOIyUYCHHBIE
pe3yNbTaThl, aHAJTM3UPOBATh U OCMBICIMBATH UX C YYETOM

MMEIOIIUXCS TUTEPATYPHBIX JIAHHBIX
[1K-4.3 Bnaaets: dyHAaMEHTAIBHBIMUA 3HAHUSIMU B 00JIaCTH
MaTEMaTHYECKOTO MOJISITUPOBAHUS, HABBIKAMU
CaMOCTOSITEIILHOM HayYHOUCCIICIOBATEIBLCKOM IeATEIbHOCTH,
TpeOyIoIIel IUPOKOTO 00Pa30BaHUS B COOTBETCTBYIOIIEM
HaIPaBJICHUH, CIIOCOOHOCTBIO MCITOJIh30BaTh ITOTYYCHHBIC
3HAHUS B MPO(eCcCHOHAIBHON NeATeIbHOCTH

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

JucuurmyimHa —«MaTemaTudeckdue MOJEIM  JIMHAMHYCCKHUX IPOIEecCOB  Ouochepnn»

OTHOCUTCS K Jucyuniunam no evioopy 6moxa b1 OIT BO.

B pamkax OIl BO oOyuaromiuecsi TakKe OCBaWBaIOT IPYTrU€ TUCHUILIUHBI /WU
NPAKTUKH, CIOCOOCTBYIONIUE JOCTHIKEHUIO 3alUIAaHUPOBAHHBIX PE3YJIHTaTOB OCBOCHUS
JUCUUIUIMHBI « MaTteMaTHUeCKue MOJICTH JHHAMUYECKUX MTPOIIECCOB Onocheps.

Tabnuya 3.1. Ilepeuenv xomnonenmos OIl BO, cnocobcmeyrowux 00CmMudiceHuio
3aniaHUPOBAHHBIX Pe3YIbMAmMo8 0C80EHUS OUCYUNTUHBL

Ilpenmecrsyromue IHocaenyrommue
HanmeHoBanue pea y AyTomt
HIudp AUCHUILINHBI/ MOYJIH, AUCHUILIUHBI/MOLYJIH,
KOMIIETeHIIHU % *
NPAKTUKH NPAKTHKH
Maremarnueckas
Croco6eH pemaTh CTaTHCTHKA U JloTIOJTHUTEIIBHBIE TIIaBhI
IKOHOMETpPHUKA MaTeMaTHYeCKOTO MO/ICIINPOBAHHS
aKTyaJIbHBIE 3aJ1a41 P ACTHP
N Jduddepenunansasie TeXHOIOTUN BBIYUCIUTEIHLHOTO
OIIK-1 | pynnameHTaIbHON U
N ypaBHEHUSA JKCIIEPUMEHTA
TPUKIIaHO SI3BIKH 1 METOBI [ToaroToBka K caue u craya
MaTeMaTHKn IPOrpaMMHUpPOBAHHUSI roCy1apCTBEHHOTO SK3aMEeHa
JuckperHas MaTeMaTuka
JloTIOJTHUTEITBHBIE TIIaBhI
MaTeMaTHYeCKOTO MO/ICIIMPOBAHHS
Teopust 1 METOBI pa3padoOTKU
Croocoben Maremarnueckas YIIPaBICHYECKUX PELICHUN
paspaGaTbiBaTh CTaTHCTHKA U TexHOIOTHU BEIYUCIIUTEIBHOTO
MATEMATIIECKIE (3£<0H0MeTpm<a ;(CHGPI/IMGHTa
HNHAHCOB THO3UPOBAHUEC B OKOHOMUK
MOJICITH ¥ TIPOBOJTHTS aHCOBOE POTHO3MPOBAHUE B 3KOHOMUKE
MOJICJIMPOBAHUE U MaremaTHdyeckue METOIbI B
OIIK-3 | ux aHanmu3 npu
MPOTHO3UPOBAHHE yIpaBJICHUH
PCLICHNH 3a1at B VYnpasnenue [IporHo3upoBaHue B IKOIOTUU
obnactu NPUPOTHBIMU pecypcaMu | MojenupoBaHue B 3aauax
npodeccHoHaIbHOMN TeXHOC(EpHOI 0e30MacHOCTH
JEeSATEIbHOCTU HayuHo-uccnenoBarenbckas paboTa
[IpeaaunuomHas NpakTHKa
[ToaroToBka K ciaye u craya
rOCYJapCTBEHHOI0 9K3aMeHa
dunancosoe UucneHHblE METObI pELISHUS 3a7a4
Crniocoben
MK-2 MOZEIMPOBAHUE U MaTeMaTHYECKOTO MOJICITUPOBAHHUS
pa3zpabaThIBaTh U
POTHO3UPOBAHHE MakposKOHOMHKA




3aaad HpOCKTHOﬁ u
IMPONU3BOJACTBCHHO-
TEXHOJIOTUYECKOM
JCATCIIBHOCTH

MIPUPOTHBIMA PECypCaMu

HanMeHOBAHMe HpenmecrByomue Hocaenyromue
Hudp AMCUUILIMHBI/ MOYJIH, AU CHUIJIMHBI/ MOYJIN,
KOMIIeTeHLUH - *
NPAKTUKH MPAKTHKH
aHaAJIM3UPOBATH VmpasieHne JloToMHUTENbHBIE TIIaBBI
KOHIIENTyaIbHbIE U MPUPOJIHBIMU PECypCcaMu | MaTeMaTU4eCKOrO MOJEINPOBAaHUS
TEOPETHIECKIE [Iporno3upoBanne B 3KOHOMHKE
MOJIEJIA PEIIaeMbIX MaremaTH4yecKkue MeTOIbI B
Hay4HBIX TIPOOJIEM H YHPaBJICHIH
[Iporao3zupoBanue B 3KOJIOTHU
sanad MojaenupoBaHue B 3aja4ax
TexHOC(EpHOI 0€30MacCHOCTH
Hayuno-uccnenoBarenbckas paboTa
[IpennunmomHas npakTHKa
, IloAroTOBKA K cIlaue W ciavya
roCy/IapCTBEHHOT'O 3K3aMEHa
IToaroroBka K 3amiuTe M 3aliuTa
BBIMYCKHOM KBATN()UKAIIMOHHOMN
paboTHI
MaremaTtnueckue MOACIIN
JTUHAMUYECKUX Tpo1ieccoB Onochepsl
Criocoben [Iporao3upoBaHue B 3KOHOMHUKE
pa3pa6aTHBaTb u MarteMaTH4eCcKue METOIbI B
HNPUMEHSATD YIpPaBJICHNH
MATEMATHUECKIE [Iporuo3upoBaHue B 3KOJIOTHH
METOJIbI, CHCTEMHOE I Maremartnyeckas [Iporuo3upoBaHue B 3KOHOMHUKE
CTaTUCTHKA U MaremaTH4ecKkue METOAHBI B
MPUKIAIHOE
I1K-3 9KOHOMETpPHUKA YIpaBIeHUH
TPOrpaMMHOC S3bIKM U METOABI MopenupoBaHue B 3aa4ax
obecnieuenne s MPOTPaMMHUPOBAHHUS TexHoc(hepHoi 6e30MacHOCTH
peleHns sana4 Hayuno-ucciemoBarenbckas padbora
HAy4YHOU M IIPOEKTHO- IToaroroBka k ciade U cgada
TEXHOJOTHYECKON rOCy/IapCTBEHHOTO JK3aMeHa
JEeATEILHOCTH IToaroroBka K 3amure U 3ayUTa
BBINYCKHOHM KBAITN()UKAIIMOHHOMN
paboTHI
[Iporuo3upoBanre B 3KOHOMHKE
MaTemaTHdeckue MeTObI B
Cnocoben A —
paspabarhBath 1 [Iporao3upoBaHne B 3KOJOTHH
aHaJIN3NpOBATH DUHAHCOBOE MoenupoBaHuie B 3a1a4ax
KOHIICHITYaJIbHBIC 1 MOJIEJIUPOBAHUE U TexHoc(hepHOil 0e30macHOCTH
K-4 TEOPETUYECKHE MIPOTHO3UPOBAHNE TeXHOIOTHY BEIYUCIUTEIEHOTO
) MOJEIHN PEIIaeMbIX YmpasieHue JKCIIEPUMEHTA

Hayuno-uccnenoBarennckas pabota
Ilonroroska k cnave u cirada
TOCy/IapCTBEHHOT'O dK3aMeHa
IloaroroBka K 3alyATe U 3aldTa
BBIITYCKHOH KBaJIM(PHUKALMOHHON
paboThI

* - 3aTIOJIHACTCS B COOTBETCTBUH ¢ Marpuiell komrerennuit u CYIT OIT BO

4. OFBEM JUCIHUTILIMHBI 1 BUJbI YYEFHOM PABOTHI

OO6mias TpyIOEMKOCTh JTUCIUTLIAHBI
IpoIeccoB GHOCheprD» COCTABIISIET 4 3aUETHBIX €TUHUITHI.

«MartemaTnueckue MOJCIH JTHHAMHYECKUX




Ta6nuya 4.1. Buowv yuebnoii pabomur no nepuodam oceoenus OIT BO onsn Q4HOH

Gopmbl 06yuenus

N BCETI'O, Cemectp(-b1)
Bup y4yeOHoii padoThI I 1 5 3 4

Koumaxmnas paboma, ax.u. 34 34
17
Jleximu (JIK) 17 17
ITpaktrueckue/cemunapckue 3anstus (C3) 17 17
CamocmosmenvHas paboma 00y4awuxcs, ax.u. 90 90
Koumponw (sx3amen/3auem ¢ oyeHkotl), ax.u. 20 20

aK.4. 144 144
OO0uas Tpy10€eMKOCTb 1M CHUIITUHBI

3a4.el1. 4 4

Tabnuya 4.2. Buowt yuebnoii pabomwst no nepuooam oceoerus OIl BO oras OYHO-
3A0YHOH ¢opmbt 0Oyuenus™

. BCETO, Cemectp(-b1)

Bup y4eOHoii padoThI - 1 5 3 4 5
Konmaxmmnas paboma, ax.u. 34 34
Jleximn (JIK) 17 17
[paktrueckue/cemunapckue 3ausatus (C3) 17 17
CamocmosmenvHas paboma 00y4awuxcs, ax.u. 90 90
Koumponw (sx3amen/3auem ¢ oyeHkotl), ax.u. 20 20
OO0uas Tpy10eMKOCTh aK.4. 144 144
AUCHHUILTAHBI 3a4.e/I. 4 4

* - 3aMoJHSAETCS B CIydae pealn3aluy MporpaMMbl B OUHO-3a09HON opme

5. COAEP KAHME JUCIHUIIJINHBI

Tabnuya 5.1. Codepocanue oucyuniunol (M00yis) no eudam y4eonol pabonol

HaumeHoBaHue Bun

pasaena Coaep:xanue pasaesia (TemMbl) y4eOHoi

JTUCIUIIINHBI padoThI*

Bsenenue Amnanu3 rno0anbHbeIX OnochepHbIX IPOLIECCOB U JK, C3
MaTeMaThuiecKoe onucanue ouocdepsl u ee nojacucrem. O
MaTEMaTHYECKOM ONHMCAaHUU JUHAMUYECKUX ITPOLIECCOB B
ouocdepe.

Monens rinobansHoro | Onucanue mojaenu. MccenenoBanue ycroitunoctu Tpassuoit | JIK, C3

KpyroBOpOTa cucteMbl. Peakius 6uocdepHsix cucteM u npuHpuui Jle-

yTJIEpO/a B CUCTEME [laTenbe.

aTMocdepa-pacTeHue-

1104Ba

[IpoctpancTBeHHas Onucanne moaenu. Mnentudukanus moaenu. Peammzanusa | JIK, C3

MOJIeJIb TTI00AJIBHOTO | TPOrPaMMHOTO KOMILIEKCA.

KpyroBOpoTa HeBosmymennoe coctosinue 6nocepst. Mcenenopanue

yTJIEpO/a B CUCTEME JMHAMUYECKHUX XapaKTEePUCTHK Ouochepsl.

aTMocdepa-pacTeHue-

1104Ba




[Tporuo3sl quHaMuKu | BEIOpOCH ABYOKHCH yTiepoaa U IPOU3BOJICTBO SHEPTUH. JIK, C3
HEKOTOPBIX [Tyt sxoHOMHYeckoro pazButusi Poccun. Dxosnoro-

onochepHbIxX SKOHOMHUYECKHUE MOJICIIH.

IPOLIECCOB

* - ayauTOpHs I CaMOCTOATENFHON paboThl oO0ydatontixcs ykaspBaercss OBA3SATEJIBHO!

7. YYEBHO-METOANYECKOE n NHOOPMAIIMOHHOE
OBECIIEYEHUME JUCIUIIVINHBI

OcHogHas numepamypa:

1. Kypbamosa A.HU., Tapxo A.M. I[Ipocmpancmeenno-epemernas OUHAMUKA Yelepood 8 HAMUBHBIX U
HapyuieHuvlx d9Kocucmemax mupa . —M.: H30-60 PY][H, 2017. — 224 c.

2.Kapakesan, B. M. Dxonoru4ecKuii MOHUTOPUHT : YUEOHUK IS aKaJeMUu4yecKkoro 6akanaBpuara / B.
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UznatensctBo FOpaiit, 2016. — 397 c¢. — (bakanaBp. Akanemudeckuii kypc). — ISBN 978-5-9916-
6064-8. — Tekcr : osnektponubii / DBC HOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/387147 (nara ooparenus: 20.06.2019).

Jlononnumenvhas iaumepamypa:
1. A.M.Tapko AHTponoreHHbIe U3MEHEeHHsI TTI00anbHBIX Ouochepubix nporecco, PUIMATIINUT,
2005.
2. Nikolelis D.P., Varzakas T., Erdem A., Nikoleli G.-P. (Eds.) Portable Biosensing of Food
Toxicants and Environmental Pollutants. Taylor & Francis Group, 2014. — 800 p.

Pecypcwr ungpopmayuonno-menexommynukayuonnoti cemu « Mfumepnemy»:

1. ObC PY1H u ctoponnue 3bC, k KOTOPBIM CTyAEHThl YHUBEPCUTETA UMEIOT 1OCTYI
Ha OCHOBAHUH 3aKJIOUCHHBIX JIOTOBOPOB:

- DneKTpOHHO-OUOINOTEUHAS cucreMa PYJIH — 9BbC PYJIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuterckas oubanoreka onnaia» http://www.biblioclub.ru

- OBC HOpaiit http://www.biblio-online.ru

- OBC «KoncynpTaHt cTyaeHTa» Www.studentlibrary.ru

- OBC «JIanby» http://e.lanbook.com/

- ObC «Tpouukuii MOCT»

2. Ba31>1 JAHHBIX U IIOMCKOBBIC CUCTCMBEI.

Yandex, Goole, MathNet.

WNudopmannonHas cnpaBo4yHO-TpaBoBasi cuctemMa KoHCyIbTaHT mittoc (JI0KajabHasi BEPCHs)
CrpaBouHo-TipaBoBasi cuctema ["apaHT (JiokabHast BepCcHsl)

8. OLIEHOYHBIE MATEPHAJIBI U BAJLIbHO-PENTHUHTOBAS
CUCTEMA OLIEHUBAHUSA YPOBHSI C®OPMHUPOBAHHOCTH
KOMIETEHLM MO JUCUUILJIUHE

OrneHouHble MaTepualibl U OaIbHO-PEUTHHIOBAas CUCTEMa™ OIICHMBAHHUSA YPOBHS
c(hOpMHUPOBAHHOCTH KOMIETECHIIMH (4aCTH KOMIIETEHIIU) 110 UTOTaM OCBOEHUS TUCIUTIITHBI
«Maremaruyeckue MOJEIM JAMHAMHUYECKUX TpoIeccoB Ouocdepbl» MNPEACTAaBICHBI B
[Tpunoxenun k HacTosAei Paboueit mporpaMMe AUCHUTUIMHEL.


about:blank
about:blank
http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/

* - OM u BPC dopmupyroTcst Ha OCHOBaHUHU TPeOOBAHUN COOTBETCTBYIOIIETO JIOKAIEHOI'O HOPMATUBHOTO
axta PYJIH (monoxenus/mopsinka).

PYKOBOJIMUTEJIb OII BO: /) /

Houent nenapramenta DbuMKII Jlenpamena T.H.

Homxuocts, BYII IMonmnuce Dammmusa 1.0.



IIpunoxenue

K paGoueii mporpamme AMCHUIUIMHBL «MaTemMaTndeckue MoJeIu IMHAMUUECKUX IIPOLIECCOB
ouochepsn»

OIl BO «MojenupoBaHue ¥ MPOTHO3UPOBAHKE TII00ATBHBIX MPOIIECCOB B 9KOJIOTUU U
DKOHOMUKEY

IlacnopT hoHAA OLIEHOUYHBIX CPEACTB 110 JUCHHUILINHE

_«MaTeMaanecmle MOeJIH JMHAMHYECKHX MpolieccoB 0uochepbl»

Onucanue 0a/UIbHO - PEITUHIOBOM CUCTEMBI.

3HaHUs CTYACHTOB OLEHUBAIOTCS MO PEUTHUHIOBOM cucTeme. OLieHKa 3HaHUW 1O PEUTUHIOBOM
CHCTEME OCHOBaHa Ha HJIe€ MOOIIPEHUS CUCTEMATHYECKOW padOThl CTYJEHTA B TEUEHUE BCETO
nepuoaa 00y4eHus.
[Ipu BBICTABIEHUU OLIEHOK HUCIOJB3YeTCS OallbHO-PEUTHHIOBAas CUCTEMA, B COOTBETCTBUHU C
[Tonoxxennem o BPC oueHkuM KauecTBa OCBOEHHUS OCHOBHBIX OOpa3oBaTENbHBIX IMPOrpamM,
npuHsaToro Pemenuem YueHoro cosera yHuBepcutera (mpotokon Ne6 ot 17.06.2013 r) m
yTBep)kaeHHoro [Ipukazom Pektopa Yuusepcurera ot 20.06.2013 rona.

CucreMa OLEHOK

Banast BPC Tpanuuuonnsie ouenku P® ESTC
95-100 5 A
86-94 B
69-85 4 C
61-68 3 D
51-60 E
31-50 5 FX
0-30 F
51-100 3auer Passed

IIpaBuina npumenenns BPC

1. Paszgen (Tema) yueOHOM AUCIUTUTHHBI CYUTAIOTCS OCBOCHHBIMH, €CJTH CTYICHT HaOpai Goiee
50 % oT BO3MOKHOTO YKciIa OaJUIOB 10 3TOMY paselny (Teme).

2. CTyIeHT HE MOXeT OBITh aTTeCTOBAaH IO JUCIMIUIAHE, €CIH OH HE OCBOWJI BCE TEMBI H
pa3aelibl IUCLHUIUINHBI.

3. Tlo peleHuIO TPENoaaBaTesisi H C COTIacHs CTYACHTOB, HE OCBOMBIINX OT/ETbHbIE pa3/Ieibl
(TeMbl) M3yyaeMoOW NUCUUIUIMHBI, B T€YEHHE YYEOHOIro CeMecTpa MOTYT OBITh MOBTOPHO
IIPOBEJEHBl MEPONPUATUS  TEKYLIETO KOHTPOJII  YCIIEBAEMOCTH WM BBIJIAHBI
JIOTIOTHUTEIIbHBIE YueOHbIe 3aJaHus 110 3TUM TeMaM WiIH pa3zaenam. [lpu sTom cTyneHTam 3a
JTAaHHY10 pabOoTy 3aCYMTHIBAETCS MUHUMAJIbLHO BO3MOXKHBIM MO0kHUTENbHbINH 6amt (51 % ot
MaKCHUMaJIBHOTO Oasia).

4. Tlpu BBITIONHEHUH CTYJCHTOM JOMOJHUTEIbHBIX YYEOHBIX 3aJaHUN WM MOBTOPHOTO
MPOXOXKACHUSI MEPOIIPUSTUN TEKYIIIET0 KOHTPOJIS MOJTyUYEeHHbIE UM OalljIbl 3aCUUTHIBAIOTCS 3a
KOHKpETHbIe TeMbl. MToroBas cymma OasloB HE MOXKET MpPEBBILIATh MaKCHUMAaJIbHOTO
KOJIMYecTBa 0aIoB, YCTAaHOBJIEHHOTO 110 JAHHBIM TEMaM.

5. T'paduk mpoBeaeHUs] MEPONPHATHH TEKYIIEro KOHTPOJIS yCIEeBaeMOCTH (OPMHUpYETCS B
COOTBETCTBUU C KaJICHJAPHBIM IUIaHOM Kypca. CTyJIeHThl 00s13aHbl cjaBaTh BCE 3a/JaHUS B
CPOKH, YCTaHOBJICHHBIE NIPENIOIaBATEIIEM.



6. Bpewms, KOTOpOE OTBOJMTCS CTYICHTY HA BBIMOJHEHHE MEPONPHUITHI TEKYIIETO KOHTPOIIS
yCIIEBa€MOCTH, YCTaHABIMBAETCs IpenoaasaresieM. 11o 3aBepiieHn 0TBEIEHHOTO BPEMEHHU
CTYAEHT JJOJDKEH C1aTh paboTy IpenoaBaTesto, BHE 3aBUCMMOCTH OT TOI'O, 3aBEpILIEHa OHA
WU HET.

7. Wcnonb30BaHWE HCTOYHUKOB (B TOM YKCIIE KOHCIIEKTOB JIEKIMI 1 JTa00OpaTOPHBIX paboT) BO
BpeMsl BBIIIOJHEHUS KOHTPOJIBHBIX MEPONPUATHI BO3MOXKHO TOJBKO C PpPa3pelICHUs
IpernoaaBarels.

8. Otcpouka B MPOXOXKIECHUH MEPOIPHATHN TEKYIIETO KOHTPOJS yCIEBAEMOCTH CUHTACTCS
YBaKUTEJIBHON TOJIBKO B clIyyae 00JIE3HU CTY/AEHTA, YTO MOATBEPIKIAETCA HATUUUEM Y HETO
MEJULHCKOW CIpaBKM. B 3TOM ciydae BBIIIOJHEHHE KOHTPOJBHBIX MEPOIPUATHN
OCYILIECTBIISIETCS I1OCJIE BBI3AOPOBIIEHUS CTyICHTA B CPOK, HA3HAYECHHBIH IIpenoaasareiem. B
IIPOTUBHOM CJIy4ae, OTCYTCTBUE CTYyACHTa Ha KOHTPOJIBHOM MEPOIPHUATUU NPU3HAECTCS HE
YBa)XKUTEIIbHBIM.

9. CrypmeHT IOIMyCKaeTcss K MTOrOBOMY KOHTPOJIO 3HAHHN C JIFOOBIM KOJIMYECTBOM OaJljIoB,
HaOpaHHBIX B CEMECTpe.

IIpumepHas TemaTuka pedeparon

1. ®pankdypTckas Mmoaenb ouochepsi;

2. JlunaMuKa OpraHU4ecKoro BeuiecTBa B Ouocdepe u rmodanbHble OMOreOXUMHUECKUE ITUKIIBI;

3. IIpocTpancTBeHHAas III00aTbHA MOIEIH IUKJIA YTIIEPOa C y9eToM ce30HHbBIX Koebanuii BI[ PAH;
4. MopaenupoBaHue T100abHBIX U3MEHEHH OUocdepbl KiuMaTa MoJ BIUSHUEM aHTPOMOTEHHBIX
Bo3eiicTBuil. [Iporno3sl pocta konmnentparuu CO2 B atmocdepe;

5. Ananu3 OuocqepHoil peryyisaiuuu yriepoaHoro UKJIa B CTpaHaX MUpPA B YCIOBHUSIX TNIOOATBHBIX
AHTPOIOT€HHBIX BO3JICUCTBUN;

6. MonenupoBanue neicTBUS aTMOC(HEPHBIX 3arpsA3HEHUN Ha JIECHbIE OHMOTeOLEHO3HI;

7. [lnnamuka 6uocepHBIX MPOIECCOB M OIODKET IBYOKUCH YTIIepoa Ha TEPPUTOPUH CTPAH U MUPA,
8. MaTemaTuyeckoe MOJIETMPOBAaHUE B HIKOJIOTUYECKOM MOHUTOPUHTE;

IlepeyeHb BONPOCOB K IK3aMEHY

1. Konuenuus 6uocheps! u Hooceps! B.M.Bepnanckoro.

2. KosBoutonus yenoBeka 1 6uocepbl U yCTOMYMBOE pa3BUTHE.

3. MaTtemarnueckoe onMcaHue TMHAMUIECKUX MPOIIECCOB B Onocdepe.
4. MonenupoBaHue KINMaTa.

5. O00011IeHHbIE TTOKA3aTENN TTPU KOHTPOJIE 3arPSI3HEHUS CTOYHBIX BOJI.
6. Mozenb KpyroBopoTa a30Ta B Ha3eMHOM KOCUCTEME .

7. CopenupoBaHue riobaibHOrO 1MKIa yriaeposaa. IlpuMepHble THNIBI TECTOBBIX 3aJaHMH JJs
PYOEKHOI0 KOHTPOJIsI 3HAHUI B KOHIIE CeMecTpa.

1. 3akonuuTe npepiiokeHue: «KO0bEKT, KOTOPbIHA MCIO0JIb3YETCS B KaYecTBe
«3aMeCTUTEJIA», NMPEACTABUTE/IA APYroro 00bLeKTa ¢ ONpeaeIeHHOM 1eJIbI0, Ha3bIBAETCS

1. Mozmenbo;
2. KOIIHEH;

3. mpeaMeTom;

4. OpUTHHAJIOM.

2. 3akoHYHUTe npeaioxenne: «Mojeib, 10 CPABHEHUIO ¢ 00beKTOM-OPUTHHAJIOM,
COIEPIKHT ...»

1. mensbIe HHGpOpPMALINY;

2. CTOJBKO ke HH(pOpMaInH;

3. Ooublie nHGOpPMALIUH.



3. MonenupoBaHue — 3T0:

1. mporecc 3aMeHBI peaTbHOTO 00BEKTa (IIpoIecca, IBICHUS ) MOJICNIBIO, OTPAKAIOIICH ero
CYIIECTBEHHbIE ITPU3HAKU C TOYKH 3PCHUS TOCTIKCHUSI KOHKPETHOH LIeJH;

2. TIPOIIECC IEMOHCTPAIIUHN MOJIEIIeH OJICKIbI B CAJIOHE MO,

3. mporiecc HepOpMAITBHON TOCTAHOBKY KOHKPETHOH 3a1a4u;

4. mporiecc 3aMeHbI pealibHOTO 00BbeKTa (TIporiecca, SIBICHHS) IPYTHM MaTepUATbHBIM HITH
HJIcaIbHBIM O0BEKTOM;

5. mporiecc BBISBICHUS CYIIECCTBEHHBIX TPU3HAKOB PACCMATPHUBACMOTO OOBEKTA.

4. Tlpouecc MOCTPOEHUs MOIe]IH, KAK MPAaBUJI0, MPEAN0JIaraer:

1. ommcaHue BCeX CBOMCTB UCCIIEAYEMOT0 OOBEKTA;

2. BBIICJICHHE HanOoJIee CYIECTBEHHBIX C TOUYKH 3PEHUS pelIaeMoi 3a/1a4uu CBOMCTB
00BEKTA;

BBIJICTICHUE CBOMCTB 00BEKTa OE30THOCUTENHHO K LETISIM peliacMoin 3a1a4uu;

OIMCaHME BCEX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK HU3y4aeMoro 00beKTa,
BbIJIEJICHUE HE OoJiee TpeX CYNIECTBEHHBIX MPU3HAKOB O0BEKTA.

MatemaTH4eckasi MOJeJb 00beKTa — 3TO:

. CO3JIaHHAs U3 KaKOro-IM00 MaTepuaia MoJiellb, TOYHO OTPaKAKoIasi BHEIITHHE IPU3HAKA
00BEeKTa-OpUrnHaa;

2. OIMCAHHE B BUJIC CXEMbl BHYTPCHHEH CTPYKTYPhI H3y4aeMOTr0 00OBEKTa;

3. COBOKYITHOCTb JIaHHBIX, COJICPIKAIINX HHPOPMAIIHIO O KOJUYSCTBEHHBIX XapaKTePUCTUKAX
00BEKTA U €ro MOBEJICHHS B BUC TAOJIHIIbI;

4. COBOKYITHOCTb 3aITMCaHHBIX HA SI3bIKE MATEMATHKH (POPMYJI, OTPAKAIOIIUX TC UIIX HHBIC
CBOICTBA 00bEKTA-OPUTHHAJIA UJTH €TI0 TIOBECHNUE;

5. MmocnenoBaTeIbHOCTD ICKTPUUECKIX CUTHAJIOB.

ook



