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ABSTRACT

Bachelor’s degree in 05.03.06.

Study specialization "Ecology and Environmental Management” profiles
"Environmental Management"

Course title: “Ecology modeling”

Basic part of Block 1 “Mathematical and computer module” (b1.5.3), 3 credits
(108 hours).

Instructor: Yakovleva A.N.

At the beginning of the course a student should be able to:

e the ability to self-improvement and self-development in the professional
sphere, to increase the general cultural level (GC-1);

e the ability to use modern methods and technologies (including information
technologies) in professional activities (GC-5);

e the ability to self-organization and self-education (GC-14);

e the possession of basic knowledge in the field of fundamental branches of
mathematics in the amount necessary for mastering the mathematical apparatus of
environmental sciences, information processing and analysis of data on ecology and
nature management (GPC-1);

e the possession of basic knowledge of fundamental branches of physics,
chemistry and biology in the volume necessary for mastering physical, chemical and
biological bases in ecology and nature management; know the methods of chemical
analysis, know the modern dynamic processes in nature and the technosphere, the
state of the Earth's geospheres, the ecology and evolution of the biosphere, global
environmental problems, and methods of selection and analysis of geological and
biological samples; have the skills of identification and description of biological
diversity, its evaluation by modern methods of quantitative information processing
(GPC-2);

e the possession of basic general (general ecological) representations on the
theoretical foundations of general ecology, geoecology, human ecology, social
ecology, environmental protection (GPC-4);

o the ability to understand, present and critically analyze basic information in
the field of ecology and nature management (GPC-7).

Learning outcomes:

- possession of basic knowledge in the field of fundamental sections of
mathematics in the amount necessary for mastering the mathematical apparatus of
environmental sciences, information processing and analysis of data on ecology and
nature management (GPC-1);

- possession of methods for sampling and chemical analysis of harmful
emissions into the environment, geochemical research, processing, analysis and
synthesis of industrial, field and laboratory environmental information, methods of
drawing up ecological and technogenic maps, collection, processing, systematization,
information analysis, formation databases of environmental pollution, methods of
environmental impact assessment, identify sources, types and scales of man-made



impact (SPC-2).

Course description. The teaching materials on the course provide extensive use
of active, creative and interactive lessons, combined with private study in order to
create and develop the professional skills of the students.

The content of the teaching materials on the course is based on modern science
and educational practice and reflects the author's approach to the subject matter.

The process of the study of this discipline includes lectures and practical
classroom teaching, independent student work: the preparation of abstracts and the
performance of individual creative works. During the practical part of the course,
students also make electronic models on the basis of the use of modern means and
illustration software.

Main course literature:

1. Gasparian, M.S. Informatsionnyye sistemy i tekhnologii [Information
systems and technologies]: textbook/ M.S. Gasparian, G.N. Likhachev. - Electron.
text data. - M.: The Eurasian Open Institute, 2011. - 370 p. (rus) - Access:
http://www.iprbookshop.ru/10680 - EBS "IPRbooks", by password

2. Zamyatin, O.M. Modelirovaniye sistem [Modeling of systems]: Textbook /
Zamyatina O.M. - Tomsk: Publishing house TPU, 2009. - 204 p. (rus) - Access:
http://window.edu.ru/library/pdf2txt/826/74826/54902

3. Meshalkin, V.P. Osnovy informatizatsii i matematicheskogo modelirovaniya
ekologicheskikh sistem [Fundamentals of Informatization and Mathematical
Modeling of Ecological Systems]: Textbook / V.P. Meshalkin, O.B. Butusov, A.G.
Gnauk. - M.: INFRA-M, 2010. - 357 p. (rus) -  Access:
http://znanium.com/bookread.php?book=184099 - EBS znanium

4. Novoselov, A.L. Modeli i metody prinyatiya resheniy v prirodopol'zovanii
[Models and methods of decision-making in nature management]: Textbook. A
manual for university students studying in the specialty "Management of an
organization" / Novoselov AL, Novoselova I.Yu. - M.: UNITY-DANA, 2012. - 383
p. (rus) - Access: http://znanium.com/bookread.php?book=376626 - Znanium EBS

5. Semakin, I.G. Informatsionnyye sistemy i modeli [Information systems and
models]: methodical manual / 1.G. Semakin, E.K. Henner. - Electron. text data. - M.:
BINOM. Laboratory of knowledge, 2012. (rus) - Access:
http://www.iprbookshop.ru/6473 - EBS "IPRbooks", by password

6. Solntsev, L.A. Geoinformatsionnyye sistemy kak effektivnyy instrument
podderzhki ekologicheskikh issledovaniy [Geoinformation systems as an effective
tool for supporting environmental research]. Electronic educational-methodical
manual / L.A. Solntsev. - Nizhny Novgorod: Nizhny Novgorod State University,
2012.-54p. (rus)-Access: http://window.edu.ru/resource/402/79402/files/Solntsev.pdf

Form of final control: exam.



AHHOTALUSA
K paboueii mporpamMme TUCHMIIMHBI
«IKOJIOrHYECKOe MO/IeTUPOBAHME

Pabouas nmporpamma yuyeOHON ITUCHUIUIMHBI « DKOJIOTUYECKOE MOJEITHPOBAHHE)
pa3zpaboTtaHa Juisl CTyIeHTOB OakanaBpuata no Hanpasienuto 05.03.06 «Okonorus u
PUPOAOIOIL30BAHUE» B COOTBETCTBUU C TpeOoBaHusiMu (OOpa3zoBaTEIBLHOTO
CTaHJApPTa, CAMOCTOSTENBHO YCTAHOBICHHOro [IB®Y, yTBEepKIEHHOro NpHUKa30M
pekropa JIAB®Y Ne 12-13-2030 ot 21.10.2016 r. u mojnoxkeHuem o0 y4eOHO-
METOJMYECKIX KOMIUJIEKCAaX JUCHUIUIMH 00pa30BaTelIbHBIX MPOTPaMM BBICIIETO
npodeCCUOHAIBHOTO 00pa3oBaHusl (YTBEPXKIAEHO MPUKA30M H.0. pekrtopa [IBDY ot
17.04.2012 Ne 12-13-87).

JucnuminHa «Okojorudeckoe moxaenmpoBanue» (b1.5.29)  otHocuTcs
0a30Boii yactu yueOHoro 1iana (Juctuniuasl (Moaynm)).

OOmasi  TPyIOEMKOCTb  OCBOCHHS  JUCIHUIUIMHBI  ««IKOJIOTHYECKOE
MOJICTUPOBAHUE» COCTABIsIET 3 3adeTHbie enuHUIbI, 108 "acoB. YUeOHBIM IJIaHOM
npeaycMoTpenbl JiekiuoHHble (20 yacoB) u mpakTuueckue 3aHATUsS (30 yacos),
camMocTosITeNbHasl padoTa CTy/IeHTa cocTaBisieT 58 vac. JlucuunianHa peain3yercs Ha
4 xypce OakanaBpuata B 8 cemecTpe.

[IpenonaBanue Kypca CBSI3aHO C JAPYTMMH KypcaMud Y4eOHOro IjiaHa!
«CoBpemMeHHbIe  MH(POpPMALIMOHHBIE  TeXHoOJorum», «Martematuka», «OO0mas
skonorusiy,  «l'eorpabms w  maHamadTOBEIACHHUEY, «IKOJOTUYECKOE
kaprorpadupoBanuey, «MaTeMaTH4eCcKue METOAbl B KOJIOTHM» U OMHUPAETCS HAa MX
coJiepKaHue.

Heabo kypca «IKOJOTHYECKOE MOJECIUPOBAHUE». JaTh 0a30BbIe OCHOBBHI,
MO3BOJISIIOIIME OPHEHTHPOBATHCA BO MHOXKECTBE MATEMAaTHYECKUX MOJENEed B
00J1aCTH IKOJIOTHUH.

3amauu Kypca:

1) O3HAKOMJICHHE C OCHOBHBIMM TEPMHHAMH U TIOHSATHUSAMH MaTEMaTHYECKOTO
MOJICJTUPOBAHMUS;

2) OCBOEHUE METOJIOB MAaTEMATUYECKOTO MOJAEITMPOBAHNS IPUPOIHBIX TAHHBIX U



OHMOJIOTMYECKUX CHUCTEM,

3) rPaMOTHOE HCIIOJB30BAHUE PE3YJIBTATOB MATEMATHUYECKOTO MOJEIUPOBAHUS
JUIsl 00paOOTKU, ONMHMCAHMS, UCCIEAOBAHUS M ONTUMU3AIMKU YIpaBiIeHUS B 00JacTH
HKOJIOTUU U IPUPOIONOIb30BAHUS;

4) hopMHpOBAaHHE HABBIKOB IPOBEACHHS MATEeMaTHUYE€CKOTO MOJEIUPOBAHUS
HKOJIOTUYECKUX TaHHBIX.

TpeOoBaHHs K YPOBHIO OCBOCHHS COJAEP)KaHMS Kypca: 3HAHHE TEOPETHUYECKHUX
OCHOB MAaTE€MAaTUYECKOW CTATUCTUKU WU MOJCIHUPOBAHUS, HABBIKM IPAKTUYECKOTO
UCIIONb30BAaHUSl MAaTEMaTHYECKMX METOJOB B HCCIIEIOBAHUSX HKOJIOTUYECKUX
IpoleccoB, 0a30Bble 3HAHUS B 00JacCTH HWH()POPMATUKH, HABBIKH HCIIOJIb30BAHUS
MPOTrPAMMHBIX CPEJICTB U PAOOTHI C KOMITBIOTEPOM.

Kypc cocTouT u3 TeopeTHYecKOM - JICKIIMOHHOW U MpaKkTUYeckoil padoTel. B
XO0JIe¢ TPAKTUYECKOM YacTh Kypca CTYIEHThI TOTOBIT JOKJIaAbl U pedepartsl,
BBITIOJIHAIOT 3aJlaHUs C MCIOJB30BAaHHUEM METOJIOB MATEeMaTHYE€CKOW CTaTUCTHKU U
MOJICTUPOBaHUS 110 00pabOTKE IKOJIOTUYECKHUX JTAHHBIX.

3aBepmiaronieil  GopMoON KOHTPOJIA MO JUCHUIUIMHE ABISETCS 3k3aMeH. K
UTOTOBOMY KOHTPOJIO 3HAHUHM JIOMYCKAIOTCA CTYAEHTHI, KOTOPBIC BBITIOJIHUIH
MpaKTU4YeCKue pabOThl M UMEIOT 3aUTCHHbIE pedepaThl U OTUYET M0 UHIWBUIYATHHON
pabore.

JInst yCcnemrHoro M3y4eHusi NUCLMIUIMHBI « DKOJIOTHYECKOE MOJACIUPOBAHUE)» Y
OOy4JaromMXcs JOJDKHBI ObITh  C(OPMUPOBAHBI  CIEAYIONINE TMPEIBAPUTEIHHBIC
obmekynpTypHble (OK), ob6menpodeccronanbubie (OINK) m mpodeccuonambHbIe
komneteHimu (I1K), cdopmupoBaHHble paHee OCBOCHHBIMH JAUCIUTIIIMHAMHU
(xomnereniun 3 OC BO JIBOY OakanaBpuaTa [0 HANpaBICHUIO OJATOTOBKH
05.03.06 «39ko0orHs U TPUPOIOTIOIH30BAHUEY ):

® CIIOCOOHOCTBIO K  CaMOCOBEpPUICHCTBOBAHHWIO W CaMOPa3BUTHIO B
npodecCHOHAIBHON cdepe, K MOBBIIICHNI0 00IIeKyIpTypHOT0 ypoBHs (OK-1);

® CIOCOOHOCTBIO UCIOJIB30BaTh COBPEMEHHBIE METOIbl U TEXHOJIOTMH (B TOM
yrcie nHpopMaIMOHHbBIE) B IpodeccuoHabHON aesTenbHocTr (OK-5);

® CIIOCOOHOCTBIO K CaMOOpraHu3anuu u camoodpasosanuto (OK-14);



e BiasieHHEM 0a30BBIMH O0MIETTPOGECCHOHATHHBIMU (OOIIEIKOTOTUYECKUMH )
MPEACTABIICHUSIMH O TEOPETHUYECKHX OCHOBAaX OOINEH HKOJIOTHHU, T'EOIKOJOTHH,
9KOJIOTHH YEJIOBEKA, COLMAIBHOM 3KOJIOTHH, OXpaHbl oKpy»Karomieit cpeapl (OI1K-4);

® CIIOCOOHOCTBIO MTOHMUMATh, U3JIaraTh U KPUTHUYECKH aHAIM3UPOBATh 0A30BYIO
UH(OpMAIIHIO B 00JIaCTH IKOJIOTUH | Tprpotonoib3oBanus (OIIK-7).

[TnanupyemMble pe3yibTaThl OOYYCHHS 110 JAHHOW JUCHUIUIMHE (3HAHMS,
YMCHUS, BJIQJCHHSA), COOTHECCHHBIC C IUIAHHUPYCMBIMH pe3yjibTaTaMU OCBOCHHS

00pa30BaTENbHON MPOrPAMMBbI, XapaKTePU3yIOT 3Tanbl (HOPMHUPOBAHUS CICAYIOIINX

KOMIICTEHIIUHA U MMPUBEACHBI B TaOmIe 1.

Tabnuma 1 — ®opmuposanue npodeccronanbubix (ITK) u obenpodeccnona bHbIX
kommneteHnui (OIK) mpu n3y4eHnn AUCHUTUTHHEI
«KOJIOTUUECKOE MOJICTUPOBAHUE)

Koxu gopmymposka Jrtanbl GOPMUPOBAHHUA KOMIIETEHIMHT
KOMIeTeHIUH

OIK-1 - Buazenue G6a30BbIMU - COBpEMEHHbIE MeTO/bl 00paboTku HHpOpMauy,
SHAHISIMIL B 0GIIACTIH 3HaeT (dyHIaMeHTalIbHbIE paszzensl AKOJIOTHH U
(byHIaMEeHTaJIbHBIX paszesnos HEGOPMATHKH;
MaTeMaTHKH B o0Beme, - TIOJIb30BATHCS COBPEMEHHBIMH KOMIIBIOTEPHBIMU
HEOOXOAMMOM Ul  BIaJEHUs Vyeep | TCXHOJTOTHAMH,  MCTIONB3YCMBbIMH  TIpH coope,
MaTeMaTHYECKUM arrmapaTom XpaHeHuH, o0O0paboTKe, aHauM3e H  Iepeaade
9KOJIOTUYECKUX HayK, 0OpaboTKH HKOJIOTMYECKO HH(pOpMaIHH,;
HHQOPMAIHE ¥ AHANH33. JIAHHEIX - MeToJaMM  MAaTeMaTHYecKoro  aHauu3a ¢
1o sKojornn ¥ Brageer npencTaBieHusi THGOPMAIMK B 00JIACTH IKOJIOTUU U
MIPUPOJIOTIOITB30BAHUIO HPHPOOTIONb30BAHHS
[IK-2 - BiageHHeM MeTOJaMH - TEOpPETUYECKHE OCHOBBI  OOIIEH  DKOJIOTHH,
orGopa mpo6 W  MPOBEICHHS r€09KOJIOTHH, JKOJOTMU  YEJIOBEKa, COLMAIbHOM
XHUMHKO-aHAIHTHYECKOTO OKOJIOTUH, OXPaHBI OKPY)KAIOIIEH CPEIbI;
aHAIN3a BPEIHBIX BBHIOPOCOB B - OCHOBbl MaTeMaTW4ecKOro aHaliu3a M OCHOBHBIE
OKPYKAIOLILYIO cpeny, 3HACT  METOIBI KONMYCCTBEHHOH OLCHKH OKOIOTHYECKHX
F€OXMMHUYECKUX  HCCIIEI0BAaHUM, 00BEKTOB;
00pabOTKH, aHANM3a U CHHTE3a - COBpPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH,
IPOM3BOICTBCHHOMN, IONEBOI U UCTIONIb3yeMble IpU cOope, XpaHEeHuH, oOpaboTKe,
1a00paTOpHON  IKOJIOTMYECKOM aHaJIN3e ¥ nepesaie HHopMAL,
HHpOpMarmy, METOoTaMu - pemiath 3a1a4d NpPo(EeCCHOHANBHON AEATebHOCTH
COCTAaBJIICHUA OSKOJOTMYCCKHX H Ha OCHOBE MH(OPMAITMOHHON M OMOIMorpaduIecKoi
TEXHOTCHHBIX ~ KapT,  cOopa, Ymeer KyJbTYpbl C  TNpPUMEHEHHEM  HH(OPMAIMOHHO-
00paboTKu, cucremMarusalnu, KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;




aHaym3a uHbopMaIuuy, - 3HaHWSIMH 00 OCHOBAaxX MPHPOJOINOIL30BAHUS,

¢dopmupoBanus  06a3  JIaHHBIX ODKOHOMMKH  IIPUPOJOIOJIB30BAHUS,  YCTOMYHUBOIO
3arpsi3HEHUs OKpYKaroIlen pasBUTHsL, OLICHKM BO3JIEHCTBHS Ha OKPYXKAIOILYIO
cpebL, METOaMHU OLICHKH Braseer Cpely, IPaBoBBIX OCHOB IPUPOJIONOINL3OBAHMA 1
BO3JEHCTBUSL HA OKPYXAIOLIYIO OXPAaHbI OKPYKAOLLEN CPENbI;

Cpely, BBIBIATH HCTOYHUKH, - COBPEMEHHBIMM  METOJAMH  KOMIIBIOTEPHBIX
BUJIbl U MAcIITa0bl TEXHOI€HHOTO TEXHOJOIMi npu cOope, XpaHeHHUH, 00paloTKe,
BO3JICUCTBHUS. aHaJIM3€e U Mepeaaye IKOIOrnIecko MH(OpMaLUH.
I1K-4 3HAeT -OCHOBHbIE IPO(PHIIAKTUUECKUE MEPHI 110
CIIOCOOHOCTH ITPOTHO3UPOBATH npodHIAKTUKE U JTUKBUAAIUH ITOCIEICTBUI
TEXHOTE€HHbIE KaTacTpO(bl U UX HKOJIOTHYECKUX KaTacTpod

MOCJIe/ICTBUS, TNIAHUPOBATH
MEPOTPHUSITHS TI0 MPOPUITAKTUKE
M JINKBUJIAIUY TTOCIICACTBUI
IKOJIOTUYECKHUX KaTacTpod,
MIPUHUMATD TPOPUITAKTUIECKUE
MepBbl JJIsl CHIDKEHUS YPOBHS
ONACHOCTEW Pa3JIMYHOr0 BUJIA U
HUX NOCJIENCTBUHI

ymeeT -IUIAHUPOBATh MEPONPHUATHS IO MPOPUIAKTUKE H
JINKBUIALIMI MOCJIEACTBUI 9KOJIOTHYECKHUX
Karactpod, NMPUHUMATH TPOPUIAKTHICCKHE MEPBI
JUISl CHUIKEHHSI YPOBHS OIACHOCTEH pa3iIHM4HOTO
BUJIa M UX ITOCJICJICTBHI.

BIIAJICET |— METOJAMH MPHUOJIMKEHHOTO (OIEHOYHOI0) pacyeTa
OCHOBHBIX allapaToB OYHCTKH.

st hopMHUpOBaHUs BBIIEYKA3aHHBIX KOMIIETEHIIMA B paMKaxX JHACHUTLTAHBI
«IKOJIOTUYECKOE MOJCIUPOBAHUE» TPHU IPOBEIACHUM NPAKTHYECKUX 3aHITUI
IUTAHUPYETCS UCTIOJIh30BAHUE HMHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM C
VCIOJIb30BAHUEM KOMIIBIOTEPHBIX CcUMYJsinui.  [Ipaktudeckue 3aHsATHS Takxke
IUITAHUPYETCA NPOBOJWTH B  HHTEPAKTUBHOM PEXKUME C  HCHOJIB30BAHHEM
KOMITBIOTEPHBIX TEXHOJOTUHA C Pa300pOM KOHKPETHBIX CUTYyallMii W MPUMEPOB B

00J1acTH HKOJIOTUN U IPUPOJOTIOIb30BaAHMUS.



|. CTPYKTYPA U COIEP KAHUE TEOPETUYECKON YACTHU
KYPCA
OO6miass TpyAOEMKOCTb JAHMCIUIUIMHBI COCTaBIIICT 3 3a4eTHbIC CIUHUIIBI U

cocraBisieT 50 ayMTOPHBIX YacoB (M3 HUX JCKITMOHHBIX — 20 Jacos).

PA3JIET 1. O01mue NOHATHS MaTEeMAaTHY€CKOr0 MO/IeJTUPOBAHUSA NMPUPOAHBIX
npoueccos (10 gac.)

Tema 1. MaremaTuyeckue MoJaesu: oOmpenejieHHe, BUAbI M MOAXOAbI K
kiaaccuukamnu (4 gac.)

CtpykTypa u Kimaccupukanuss MaTeMaTHYeCKux Mopeneh. TpeboBanwms,
NpEeABSIBIIEMbIC K MaTeMaTHYECKUM MojaesiM. O01re CBOMCTBa MOIEIICH.

Tema 2. MeToa MaTeMaTH4eCKOT0 MOJAEJIUPOBAHUSA U €r0 MECTO B IKOJIOTHUH
(2 yac.)

He3aBucumble TEHACHIMM B MOJICIIMPOBAHUM IIPOIECCOB, MPOUCXOASIINX B
npupoae. MojaenupoBaHle KaKk OCHOBHOM METOJI MO3HAHUS CIIOXHBIX MPUPOIHBIX
cucteM. [IpuMeHeHne wmaTemaTHdeckux Mojened B 3kosoruu.  O030p
CYIIECTBYIOIIUX TMOAXOJIOB K MAaTE€MaTHYECKOMY MOJECIUPOBAHUIO SKOJIOTHUUYECKHUX
MIPOIIECCOB.

Tema 3. OcHOBHBIE MOHATHS TEOPUH cHCTeM (2 yac.)

DKocucTeMa Kak OOBEKT MAaTeMaTHYeCKOTrO MOJCIIMPOBAHUS M CIIOXKHAS
nuHaMu4deckas cucteMa. CUCTEMHBIM aHaliu3 — CTPYKTypa W JTallbl IPOBEACHUS.
[TpU4rHHO-CIECTBEHHbBIC CBA3H.

Tema 4. O0masi IOCTAHOBKA W BU/IbI 33/1a4 NPUHATHS pPelieHuii (2 yac.)

O6miass cxema M3y4eHUs CJIOXKHBIX JUHAMHUYECKHUX CHUCTEM METOJIOM
MaTE€MaTHYECKOTr0 MOJICIMPOBaHUA. JTalbl MOCTpOeHUsT Mojenel. CTpykTypHas

opraHu3anuss MaTEMaTHICCKOIr0o MOACIIMPOBAHUSA ITPOUCCCOB.

PA3JEJ 2. [IpakTHyeckoe MojeTMpoBaHue npoueccoB B 3kocucremax (10
yac.).
Tema 1. Bo3MoxkHble MNOAX0AbI K  MOAEJTHPOBAHUIO  CJOKHBIX

AMHAMHYECKHX OHOJIOrMYeCcKUX M IKO0J0rHYecknx cucreM (8 yac.)



[IpUYMHHO-CIEACTBEHHBIE CBSI3U: MOJIOKUTEIbHA W OTPULATEIbHAs CBS3H,
uukibl. [TorokoBeie nuarpammel. @OHABI U MOTOKU, NpUMEpPHL. [IprMepbl HEKOTOPBIX
npotieccoB. [IpoIyKIIMOHHBIN U TMHEHHBIHN Tpolecc, S-00pa3HbIi POCT.

Mopenn  reoxuMHYECKHMX  KPYyroBOPOTOB  BeHIECTBA.  MareMaTrndeckoe
MOJICIMPOBAHUE TJIOOAIBHBIX OMOT€OXMMUYECKUX ILHMKIIOB: YIJIEpoja, a30Ta, CEphl,
KaQJIbIUS, MarHus U JIp. bBUOTHYeCKNEe KOMIIOHEHTHI YIJIEPOJHOTO IUKJIA.

Mogenn TUHAMHKHA YHUCJIEHHOCTH MOMYJISIHAA M KOHKYPEHTHBIX OTHOIICHUM.
OCHOBHOE ypaBHEHHE NTUHAMUKHU YMCIECHHOCTH nonyJssinuu. [loBeaenue monenu npu
pa3HBIX 3HAYEHUAX  mapamerpoB. Jlorucrhuueckoe  ypaBHEHHME  JUHAMHKHU
YUCJIEHHOCTU Tnomyisiuuu. J(MuckpeTHass W HenmpepbiBHas (OpMbl. 3ama3ablBaHHE B
cucteme. Mogens Bomprepa (KOHKypeHUHUs @O MNHTaHHIO). Moxemu CcucTeMbl
«XUIIHUK — )KEPTBaY.

Tema 2. O030p MakeToB KOMNBIOTEPHBIX NMPOrpaMM JJIs MOAEJTMPOBAHUS

CJIOKHBIX OMOJIOTHYECKHUX CHCTEM M IKOJOTHYeCKHX MpoieccoB (2 yac.)

Il. CTPYKTYPA U COJIEP)KAHUE TPAKTUYECKOM YACTH KYPCA
IIponecc u3ydyeHuss TUCHUIUIMHBI IIPEAYCMATPUBAET IIPOBEACHUE CEMUHAPCKUX

U 7a00paTOpHBIX pabOT B pamMKax MPaKTUYECKUX 3aHATHH, CaMOCTOSTEIBHYIO
paboTy CTYACHTOB, BKIIIOYAIOIIYIO IOATOTOBKY pedeparoB ¥  BBITOJHCHHE
WHIUBUIYAIbHBIX paboT. B Xome mpakTU4eckoil paboThl CTYIEHTHI COCTABIISIOT
MOJENIN SKOJOTHYECKHX IMPOIECCOB HAa OCHOBE HCITOJIB30BAHUS COBPEMEHHBIX
CPEIICTB MOJICTTUPOBAHUS ¥ WIUTFOCTPATUBHOM rpaduKH.
IMpakTuyeckue cemunapckue 3ansatus (30 yac.)

3ansaTue 1. MaTemaTudeckoe MojaeJMpoBaHue U MojaeJu (4 yac.)

1. Moaenu u MoAeIHpOBAHUE.

2. Pa3HbIe MOIX0BI K ONPEACIICHUIO TIOHITHS «MOCITHPOBAHUEY.

3. Kimaccudukanust moaenei.

4. TpeboBaHusI, MPEIBIBIIEMbIE K MATEMAaTUIECKUM MOJIEIISIM.

5. O01ue cBoiicTBA MOJIEJIEN.

6. YpoBHU MOIETUPOBAHMUS.



7. OCHOBHBIE ATaNbl MOAEIHUPOBAHUS.

8. 3HaueHue MOJEIUPOBAHMUSL.

3ansTue 2. MaTteMaTHYecKoe MOJeIHPOBaHHE KAK MeTo] B JKoJjorum (4
qyac.)

1. MonenupoBaHe Kak OCHOBHOW METOJ TMO3HAHUS CJIOKHBIX MPUPOIHBIX
CUCTEM.

2. He3aBucumple TEHICHIIMH B MOJACIMPOBAHUU IPOIIECCOB, MPOUCXOSINNAX B
MIPUPOJIE.

3. O030p CyIIECTBYIONIUX MOAXOJ0B K MAaTEMaTHYECKOMY MOICIUPOBAHUIO
HKOJIOTMYECKUX TMPOIECCOB: AHAIMTHUYECKUE, CTOXACTHYECKHUE, KaueCTBEHHBIE,
MMHTAIUOHHBIE, CTATUCTUYECKUE U JP.

4. IlpuMeHeHre MaTeMaTU4YEeCKUX MOJIENIEH B SKOJIOTHH,

3ansTue 3. IKocucTEMA KaK 00bEeKT MATEMATHYECKOT0 MOJEJTMPOBAHUS U
CJIOKHAsI TMHAMHYecKasi cucTeMa (3 yac.)

1. DxocucTema Kak CI0KHas IPUPOIHAS CUCTEMA.

2. MeToao0rnyecKre MPUHIIMIBI U BaXXHOCTh KOHLETIUUA HUEPapXUH yPOBHEH
CTPYKTYPHOU OpTaHU3alMK B SKOJIOTHH.

3. Ponb mouBbI B CTPYKTYpE U QYHKIIUSIX TIPUPOIHBIX CUCTEM.

3ansitue 4. OCHOBHBbIE IOHATHA Teopun cucreM (3 yac.)

1. OcHOBHBIE OTpE/IEICHUS MOHITHUS KCUCTEMa

2. CucTeMHbIN aHaIu3 — CTPYKTYpa U 3TaIlbl TPOBEAECHUS.

3. IlpuunHHO-cnencTBEHHbIE CBs3U. llonokuTenpHas, oTpULlATENbHAs CBS3b,
KB

4. TlotokoBbie nuarpammbl. [Ipumepbl JIHHEHHBIX, MNPOAYKIIHMOHHBIX M S-
00pa3HBIX MPOIECCOB.

5. [Moaxoap! K KITacCU(PUKAIMHA CUCTEM

6. CUCTeMHBII MOAXO0 K U3YYCHUI0 OOMEHHBIX MPOIECCOB B OMOTEOIIEHO3aX.

3ansiTue 5. Mojejm TMHAMUKH cucTeM (4 gac.)

1. Moaenu TMHaMHUYeCKUX ITPOIECCOB.

2. CtaTH4HbIE U JAUHaAMHUYHBIC MOACIIN.



3. Turbl MOBEICHUS CHCTEM BO BPEMEHH.

3ansaTue 6. [IpakTHYeckoe MoOAeTHPOBAHHE IKOJOTHYECKHX MpoieccoB (2
qac.)

1. O630p MaTeMaTHYECKUX METOOB, HCTIOJIb3YEMBIX B 3KOJIOTHH.

2. O630p METO/I0B MAaTEMAaTUUECKOTO aHaJIM3a JMHAMHUYECKUX MPOIIECCOB.

3ansitue 7. Moe1u reOXuMHYeCKHX KPYroBOpoTOB BelecTna (3 yac.)

1. MaTemaTudeckoe MOJEITUPOBAHUE TI00ATBLHBIX OMOTCOXUMUICCKUX ITUKIIOB:
yIJIepojia, a30Ta, Cepbl, KaJIblKsi, MarHus 1 Jp.

2. bnotnueckre KOMIOHEHTHI YTIEPOIHOTO ITUKJIA.

3ansitue 8. Moaeju TMHAMUKHA YUCJTEHHOCTH MOMYJISIIIAM U KOHKYPEHTHBIX
oTHomeHui (2 yac).

1. OcHOBHOE ypaBHEHHE JHUHAMHUKH 4YHUCJIECHHOCTH monyisauuu. lloBeneHue
MOJEH TIPU Pa3HbIX 3HAYEHUAX MTapaMETPOB.

2. Jloructuueckoe  ypaBHEHHUE  JTUHAMUKH  YHCJICHHOCTH  TOMYJISALIHH.
JluckpeTrHas u HenpepbiBHAsA (pOpMBbl. 3ana3IbIBaHUE B CUCTEME.

3. Mogenb Bonbrepa (KOHKYPEHIIHS 1O MUTAHUIO).

3ansTue 9. Moaean cucTeMbI «XMIHUK — jkepTBa» (1 gac.)

3ausatue 10. CocraBjieHue Mojejelli Ha OCHOBEe HCIOJIb30BAHUSA

COBPEMEHHBIX MPOrPAMMHBIX CPeICTB M MULTKCTPATUBHOI rpaduku (4 yac.)

I1l. YHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

Y4ebHO-MeTOAMUeCcKOe 00ECIICUCHHE CaMOCTOSTEILHOM pabOThl 00YJArOIITXCS
0 JIUCIUTUINHE «DKOJIOTHYECKOE MOJISITMPOBAHIE TpeAcTaBieHo B [Ipunoxenun 1
U BKJIIOYAET B ceOsi:

- IIaH-rpaduK BBIMOJIHEHUS CaMOCTOSATEIBHON paOOTHI MO JAMCIUILIMHE, B TOM
YHCIIC IPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJHCHHE 110 KaXIOMY 33JIaHHIO;

- XapaKTePUCTUKY 3aJaHWi ISl CAMOCTOSTEIHLHOW pabOThl OOYYAIOIIUXCS |
METOJIUMICCKUE PEKOMEH/IAINHN 110 UX BBITTOJHEHUIO;

- TpeOOBaHUS K MIPEIICTABICHHUIO i O(OPMIICHHIO Pe3yJIbTaTOB CAMOCTOSTSIIBHON
paboTHI;

- KpUTEPUU OLIEHKHU BBITIOJIHEHUS CAMOCTOSITEIbHON paOOTHI.



V. KOHTPOJIb JOCTUKEHWS IIEJIEM KYPCA

OueHoYHBIE CPEICTBA -

Buaneer coBpeMeHHBIMU
METOJaMH KOMIIBIOTEPHBIX
TEXHOJIOTUH Tipu  cOope,
XpaHEeHHH, o0paboTke,
aHanmu3ze W Tepenaye
AKOJIOTUYECKON

KonTposnpyembie HAHUMEHOBaHUe
Ne POTHPY Koasl 1 3Tansl popmMupoBanus
pa3naeibl / TeMbl . e —
n/n KOMIIeTeH Ui Y pomeskyTouHas
AUCUMIITUHBI KOHTpOUI Yy
b aTrecTanusa
3HaeT OCHOBHBIE MMOAXObI
OTtBeThI Ha
O61wme OHSITHS K ONpPENENCHUIO IOHATHS e
MaTeMaTU4eCcKoro MOJZCTHpOBAHHIC p
ceMMHapa,
MOJEIUPOBAHUS YMmeer ocBauBaTh HOBBIE Pabota
ydacTue B
npupoaubix mpomeccoB. OIIK-1, mpenMerHsie o06iactu C Ha THCKYCCHAX  TI0
Maremarnueckue [IK-2, npumeHeHHEM ceMHUHap Y
1 pOOJIEMHBIM
mozenu:  ompenenenue, [IK-4  undopmannonHo- CKHX BOIDOCAM
BU/IBL. MeTton KOMMYHUKAIIUOHHBIX 3aHATHS BOHpOCBI ’
MaTeMaTu4ecKoro TEXHOJIOT Ul X p
MOJCIIUPOBAHUA U  €ro srsamena 1, 2,3,
AcTHp Baaneer OCHOBHBIMU 5-12
MECTO B KOJIOTHH.
HOHATHAMU (ITpnnoxxenue 2)
MOJICJIMPOBAHMUSL.
3uaer OCHOBHbBIE
OIIpeeIeHUs IMOHATUS OtBeTsl Ha
cUCTEeMa U €€ 0COOEHHOCTU BOIIPOCHI
PabGora cemuHapa
OcHOBHEBIE nousarus OIIK-1, " TIPHHIMIIBI Ha aCTI/Iep i s
teopun cucreM. O6mas [1K-2, (ynkunonnposarus yd
CEMHUHap AMCKYCCUSX 10
2 nocranoBka u  Buasl [IK-4  YMeer ocBamBaTh HOBBIC
CKHX poOJIEMHBIM
3aza4 IPUHSTUSA IIpeIMETHbIE 001aCTH
- 3aHATHS BOIpPOCaM,
p ' Buaageer 0a30BBIMHU X BOIIPOCHI
MIPEICTaBICHUSIMU 00 sKk3ameHa 2, 3, 4
TEOpUU  OMOJIOTHYECKHX (TTpunoxenue 2)
CUCTEM
3Haer COBpPEMEHHBIE
MeToAbl  00paboTKM U
IIPECTABICHUS
uHpopMaluy,;
Ymeer pemars 3amadu
[IpakTHueckoe .
npogeccuoHaTbHON Pabora
MOJIETTUPOBAaHUE OtBeTsl Ha
POIECCOB 5 JESITEIbHOCTH Ha OCHOBE Ha BOMDOCH]
P OIIK-1, uHdoOpMarmOHHON U CeMHHap P
9KOCHCTEMAX. . cEeMMHapa,
[IK-2, 6ubnuorpaduyeckoit CKHX
Bo3MoskHBIE TOOXOIBI K 3aIIuTa
3 [IK-4  xyapTypbl C IPUMEHEHHEM 3aHATHS
MOJIETTUPOBAHUIO JIOKJIaJa,
UH(POPMAIIMOHHO- X,
CIIOKHBIX TUHAMHUYECKHX BOIPOCHI
KOMMYHUKAI[IOHHBIX MOJITOTO
OHOJIOTHYECKHUX u .. sKk3ameHa 5-19,
TEXHOJIOTUH; BKa
JKOJIOTUYECKHUX CHUCTEM. (ITpunoxenue 2)
JOKJ1aa




nH()OpPMAIIHH.
3Haer OCHOBHBIE
MPUHLUIBl YCTPOUCTBA U
(YHKIIMOHHUPOBAHHS
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH,
MPUMEHSIEMBIX B IENIAX
MO/JICJIMPOBAHUS
AP Pabota
0630p MaKeTOB IKOJIOTUIECKUX
Ha OTtBeThI Ha
KOMITBFOTEPHBIX MIPOILIECCOB;
ceMHUHap | BOIpPOCHI
porpaMmm i OIIK-1,
YMmeer TeHEePHPOBATh CKHX CeMHHapa,
MOACHPOBAHIA 1K-2, uaeu u ellaTh 3aHATHSA 3allUTa
4 CJIOYKHBIX I1K-4 p
CTaHJApTHBIC 3a/a4d X, pedepara,
OMOJIOTUYECKUX CHCTEM .
npodeccuoHaTbHON MOJArOTO  BOMIPOCHI
u 9KOJIOTHYECKUX
JISSITEIBHOCTH Ha OCHOBE BKa sk3amena 18-24
MIPOIIECCOB. .
UH()OPMAITMOHHON u pedepar (IIpunoxenue 2)
oubmorpaduueckoi a
KYJIBTYpPbI c
MIPUMECHEHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH.
Bnaneer cnocobHOCTSIMU
camMoo0pa3oBaHus
3naer COBpPEMEHHBIE
METOJIBI o0paboTku
uHpopMaluy,;
Ymeer MPUMEHSTH | Beimonn
CocraBnenue COBPEMEHHBIE eHue —
AKOJIOTHUECKUX MOJIeNen KOMITbIOTEPHBIE MPAKTUY
OIlK-1, KOMIIBIOTEPHOTO
Ha OCHOBE TEXHOJIOTUU JIJISl PEIICHUS | €CKOTO
I1K-2, MIPOEKTA,
HCIOJIb30BaHUS npodeCCUOHATBHBIX U | 3aaHus
S COBPEMEHHBIX TK-4 HAYJIHBIX 33]1a4; 1o BOTIpOCHI
1} 011)" AMMHBIX CPEJCTB H . : KOMITBIO | & ameHa 13,
porp 13 A Baageer METOJaMH 18-23
WJUTIOCTPATHBHON TEPHOMY
MaTeMaTU4ecKoro aHaau3a (ITpunoxxenue 2)
rpaduxu MPAKTUK
u rpagugeckoro
MIPEICTABIICHHS My
uHpoOpMaMU B 00JACTH
OKOJIOTHH "
MIPUPOIOTIONB30BAHHUS.

TumnoBele TECTOBBIE MPOBEPOUHBIE 3aJaHUsl, METOJAMYECKHE MaTepHUallbl,
ONpPEACIAIONIME MPOUEAYpPhl OLICHUBAHUS 3HAHWUW, YMEHMN W HABBIKOB, a TaKke
KPUTEPUHU ¥ TOKa3aTeIn, HEOOXOIUMBbIE NJisi OIICHKU 3HAHWM, YMEHU, HABBHIKOB U
XapaKTepHU3yroIue 3Tanbl (HOPMUPOBAHUS KOMIIETCHIIMH B TPOIECCE OCBOCHUS
o0pa3oBaTeIbLHOM MPOrpaMMBbl M BOMIPOCH K UTOTOBOW aTTECTAIlMU MPEACTABICHBI B

[Ipunoxenun 2.



V. CIINCOK YYEBHOM JIUTEPATYPHI 1 TH®OPMAIIMOHHO-
METOANYECKOE OBECIIHEYEHHUE JUCHUIIJINHBI
OcHoBHas JMTEpaTypa
1. lacmapnan, M.C. HMHopmalmoHHbIE CHCTEMBI W  TEXHOJIOTHU

[DnekTpoHHBIN pecypc] : yuebHoe nocobue / M.C. IN'acnapuan, I'.H. JluxaueBa. —
DIIEKTPOH. TEKCTOBbIE NaHHbIe. — M. : EBpa3uiiCKuid OTKPBITBIA UHCTUTYT, 2011. —
370 c. — Pexum nmoctyna: http://www.iprbookshop.ru/10680 — DBC «IPRbooksy,
O MapOoJTI0

2. BamsaruHa, O.M. MonenupoBanne cuctem: YdueOHOe mocooue / 3aMaThHA
OM. — Tomck : M3m-Bo TIIY, 2009. — 204 c. — Pexum pgocryna:
http://window.edu.ru/library/pdf2txt/826/74826/54902

3. Memankun, B.II. OcHoBbl wuHpOpMaTH3aMKM W MaTEeMaTUYECKOTO
MOJICITUPOBAHUS IKOJIOTHUUECKUX CUCTEM [DIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ B.Il. Memankus, O.b. Byrycos, A.I'. 'Hayk. — M. : UTH®PA-M, 2010. — 357. —
Pexxum noctyna: http://znanium.com/bookread.php?book=184099 — 3BC znanium

4. HosocemnoB, A.Jl. Mogenn W METOABl NPHUHATHS  PEIICHUM B
IPUPOAOIOIB30BaHUN: y4e0. mocoOue MJid CTYACHTOB BY30B, OOYYAlOLIUXCS IO
cnennanbHOCTH «MeHemkmenT opranusanuny / HoBocenos A.JI., HoBocenosa M.1O.
- M. : IOHUTHU-ITAHA, 2012. - 383 ¢ — Pexum pocrymna:
http://znanium.com/bookread.php?book=376626 — DBC znanium

5. Cemakun, U.I'. Undopmarmonnsie CUCTEMBI U MOJEHH [DIECKTPOHHBIN
pecypc] : metonuueckoe mocobue / N.I. Cemakun, E.K. Xennep. — DekTpoH.
TekcToBble NaHHble. — M. : BMMHOM. Jlabopatopus 3Hanuii, 2012. — Pexum
noctyna: http://mwww.iprbookshop.ru/6473 — DBC «IPRbooksy, o mapoio

6. ComameB, JI.LA. T'eomHdopmanmoHHbIE CHUCTEMBI Kak dS()PEKTUBHBIN

WHCTPYMEHT TIOJIEP’KKH DKOJOTUYECKUX HCCIEOBAaHUN. DJIEKTPOHHOE Yy4eOHO—

metoanueckoe mocooue / JI.A. ComaneB. — Hwuxuanii HoBropon : Huwkeropoackuii
TOCYHUBEPCUTET, 2012. — 54 C. — Pexum JOCTyIIA:

http://window.edu.ru/resource/402/79402/files/Solntsev.pdf



JlonoJiHUTEIbHAS JIUTEPATypa

1. Bbapmacos, A.B. Kypc oOmieit ¢usuku nns mpupogomnonb3oBareneit / A.B.
bapmacos, B.E. Xonmoropos. — CII6. : BXB-Ilerepoypr, 2010. — 437 c. — Pexxum
nocryma: http://znanium.com/bookread.php?book=350718 — 9BC znanium

2. bycnenxo, H.I1. MonenupoBanue cioxubix cucteM / H.I1. bycrnenko. — M. :
Hayxka, 1978. — 399 c.

3. Bompocsl reorpaduu. C6. 127. MonenupoBanue reocucreM — M. : MpIcib,
1986. - 214 c.

4. TopOsuteBa, A.W. IlouBoBenenue: YueOnoe mocodue / AWM. I'opObiiesa,
B.b. Bopo6seB, E.N. TlerpoBckuii. — M. : HULL Uudpa-M, 2012. — Pexxum noctyna:
http://znanium.com/bookread.php?book=306102 — 35C znanium

5. I'puropeea, N.IO. I'eoskonorus: Yuebnoe nocodue / N.FO. I'puroprena. —
M. : HHAUI HWH®PA-M, 2013. - 270 ¢ - Pexum jgocryna:
http://znanium.com/bookread.php?book=371993 — 5bC znanium

6. EBceeB, A.M. MatemaTnueckoe MOJICTUPOBAHNE XUMHUECKUX PABHOBECUH /
A.M. Egcees, JI.C. HukomnaeBa. — M. : 31-Bo MockoBckoro yHusepcurera, 1988. —
192 c.

7. Hcaes, I'H. MonenupoBanre HWHPOPMAIMOHHBIX PECYpCOB: TEOPHUS H
pemienue 3aga4: yueobnoe nocobue / I'.H. Ucaes. — M. : Anbpa-M: UTHDOPA-M, 2010.
— 224 ¢. — Pexxum noctyna: http://znanium.com/bookread.php?book=193771 — 3bC
znanium

8. Kamutkwn, H.H. Maremarnueckne mMojaenu npupoasl U oodmectsa / H.H.
Kanmutkun, H.B. Kapnienko, A.Il. Muxainos. — M. : ®usmar, 2005. —358 c.

9. Kongparees, K.A. MonenupoBanue rio0aasHOr0 KpyroBopora yrieponaa /
K.4. Kongpatee, B.®. Kpanusun. — M. : @uzmarnut, 2004. — 336 c.

10. JleGenen, A.H. MoaenupoBanne B HAyYHO-TEXHUYECKUX HCCIICIOBAHUSX /
A.H. JIeOeneB. — M. : Paguo u cBsi3b, 1989. — 224 c.

11. JleonoB, A.B. MoaenupoBaHue OPHUPOJIHBIX MPOIECCOB B BOJHOW Cpeje.
Teopernueckue OCHOBBI ydeOHOe mocobmwe mis By3oB / A.B. JleonoB, B.M.

[TumansHuk. — FOxHO-Caxanuuck : U3a-Bo CaxanuHckoro yHuBepcutera, 2012, —



227 c.

12. Jleonos, A.B. MoaenupoBaHnue MpUPOIHBIX MPOIIECCOB: yueOHOe mocobue /
A.B. JleonoB, B.M. IMumansauk, O.M. 3apunoB. — IOxno-Caxanuuck : M3a-Bo
CaxanuHckoro yHuBepcuteTta, 2012. — 159 c.

13. Mapuyk, I'.11. MatemaTudyeckoe MOJICIUPOBAHKE B MPOOIEME OKpYIKaOIIeH
cpensl / .. Mapuyk. — M. : Hayka. 1982. — 320 c.

14. MaremaTiueckoe MOJEIMPOBAaHUE KU3HEHHBIX IpoleccoB. — M. : MbICib,
1968. — 284 c.

15. Memankun, B.II. OcHoBbl uHpOpMATH3AMU W  MaTEMaTHYECKOTO
MOJICJIMPOBAHUS SKOJOTHUECKUX cUcTeM: YueOHoe nocodue / Memankun B.I1., O.b.
byrycoB, A.I'. I'nayk. — M. : UH®PA-M, 2010. — 357 c. — Pexum pnoctyna:
http://znanium.com/bookread.php?book=184099 — 3BC znanium

16. MoaenupoBanue cucteM u mpoieccoB, 2013, Ne3 // MonenupoBanue
CHCTEM u IIPOLIECCOB, Ne3, 2013. — Pexum JIOCTYTIA:
http://znanium.com/bookread.php?book=466585 — 35C znanium

17. CaBun, I''I. CucremHoe MojenupoBaHHE CIOXHBIX TMpoieccoB / [.U.
CaBuH. — Mocksa : ®DA3UC, 2000. — 275 c.

18. CoseroB, b.f. MonenupoBanue cucrem. Yueouuk / b.SI. Coseros, C.A.
SIxomieB. — M. : Beicimias mkoia, 2001. — 343 c.

19. Tapxko, A.M. AHTPOIIOTEHHbIE W3MEHEHUS TJIO0ANBHBIX OHUOCHEPHBIX
npoiieccoB. Maremarnueckoe moaenupoBanue / A.M. Tapko. — M. : duszmariur,
2005. - 232 c.

20. Tuxynos, B.C. MonenupoBanue B kapTorpadguu. YueOHuK 11 By30B / B.C.
Tukynon. — M. : U3n-Bo MockoBckoro yausepcuteta, 1997. — 404 c.

21. ®nemunr, b. MogenupoBanue pacteHuil u HacekoMmbIX / b. dnemunr— M. :

JAMK TIlpecc, 2002. — 320 c.

IIepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«AnTepuer»
1. Kypnan «MaTtemaruueckoe MoAeIHpoBaHuey. AkanemusaatueHtrp «Haykay.

URL: http://www.mathnet.ru/php/journal.phtml?jrnid=mm&option_lang=rus (dara



obpamenus: 13.09.2017)

2. MOHUTOPUHT JIECOB c ITIOMOIIBIO CPEACTB I'cC. URL:
http://www.forestsmonitor.org. (Jlata o6pamenus: 13.09.2017)

3. Tenematuka. Matepuanbsl HaydHO-TIpakTHdeckux koHpepenmuit mo ['MC.
URL.: http://tm.ifmo.ru/tm2003/. ([Iata oopamenus: 13.09.2017)

4. DKoJIOTHSL W TPUPOJONOIb30BaHKE. MaTeMaTH4ecKue MOJENIU MOYBEHHBIX
nporeccoB. URL: http://www.ecolognatural.ru/enat-190.html (Jlata oOparmieHus:
13.09.2017)

IlepeyeHb nporpaMMHOro odecrnev4eHus

1. STELLA 9.*

2. STATISTICA

VI. METOJINYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIHUIIJIMHBI

[lenb mpakTUYECKUX 3aHATUN, TIPOBOJUMBIX IO JTUCIHHUIUIMHE «IKOJIOTHYECKOE
MOJCIUPOBAHUEY», — YIUIYOJICHHE MW 3aKpPEIUICHHE TCOPETUYCCKUX 3HAHHM,
MOJTYYEHHBIX CTYJCHTaMH B IPOIECCE CaMOCTOSTEIBHOIO HM3YYCHHS MaTepuana, a
TaKKe COBEPIIICHCTBOBAHUS MPaAKTHYECKUX HaBBIKOB IpeACTaBICHUS
MIPOCTPAHCTBEHHBIX HSKOJOTHUYECKHX JaHHBIX B BHJE KapT IS MPUHATHS OoJiee
000CHOBAaHHBIX peleHun B oOJactu DKOJIOTHU 51 paloHaILHOM
MIPUPOOTIOIH30BAHUH.

VYcenexy mnpoBeneHHS TMPAKTHYECKUX 3aHSATHM CIIOCOOCTBYET —TIIATENIbHAs
npeaBapuTeIbHasl MOJATOTOBKA K HHM CTyJIeHTOB. HeoOXoammMo 03HAaKOMHTBCS C
3aJlaHueM K MPAKTHYECKOMY 3aHSATHIO; BBIICIUTH BOMPOCHI, YIIPAXKHEHUS U 3aa4H,
OTBETHI Ha KOTOPHIC HJIM BBITTOJTHECHHUE KOTOPHIX 0€3 IMpeaBapUTEILHON IMOJTOTOBKU
HEBO3MOJKHBI;  O3HAKOMHUTBCS C  TIEPEUYHEM  JIMTEPATyPHBIX  HCTOYHHKOB,
PEKOMEHTYEMBIX IS U3yUYCHUSI.

3aHsATHE MPOBOJATCS B Jaboparopuu kKadeapsl. Paszpemiaercs UCnoibp30BaTh Ha
3aHITHSIX 3aIIUCH C OTBETAMH Ha BOIIPOCHI, JINTEPATYPHbBIC UICTOYHUKH.

Ha mnpaktrueckux 3aHATHUAX OOyYaromuecs JOJDKHBI yYMETh YETKO U SCHO

dbopMyIMpOBaTh OTBETHI HA MPEIJIOKECHHBIE TEMbl, CBOOOTHO OPUEHTHPOBATHCA B



yueOHOW M Hay4dyHOW JUTEeparype, MpenjaraeMoil mpernoaaBareneM s Oosee
IIMPOKOTO PACKPBITHS MPOUJEHHOIO MaTepuala, TOTOBUThH JAOKIIAIbl 0 U30paHHBIM

HaIllpaBJICHUAM C ILICJIBIO Ooiece FJIY6OKOFO N3y4CHUA KOHKpGTHOfI TCMBI.

METOIII/I‘leCKI/Ie YKa3aHud 110 KOHCIICKTUPOBAHUIO

1. KoHcnekT mnpezacraBisieT COOOW CUCTEMATHUYECKYHO, JIOTUYECKYIO 3aINCh,
C)KaTO€ M3JI0KEHUE MPOUYUTAHHOTO, COEpIKAILIEEe OCHOBHYIO MBICIIb aBTOpa, KOTOpast
HE JIOJKHA OBITh MCKa)KEHA B IIPOLIECCE 3AIIUCH.

2. Ilpy KOHCHEKTUPOBAHUU HEOOXOJUMO CHCTEMATU3UPOBATh IPOUYUTAHHOE IO
paszzenaM, NpeACTaBIIOIUM COOOH €IMHYI0 CUCTEMY MBICJIEH aBTOP B KOHKPETHOM
KOHTEKCTE IOBECTBOBAHUSI.

3. Ilpu 3anmucu TEKCTa PEKOMEHIYETCS NPHUMEHSTh BBIICICHUE OCHOBHBIX
CMBICIIOBBIX E€IUHUI] MPU IMOMOILM PA3IUYHBIX CPEACTB: LBET, IIPU(PT, CUMBOI,

IMOJYCPKHNBAHUC, cOOCTBEHHAs cUcTeMa YCJIOBHBIX 0003HAYCHUH.

MeToanuyeckue yKazaHus o padoTe ¢ JUTEPATYPHbIMHA HCTOYHUKAMM

[Ipyn mogdbope U aHHOTUPOBAHUM JIUTEPATYPHI MO 3aJAHHOW IPOOIEME MOMKHO
UCIOJIb30BaTh Tabmuiy (Tabs. 2), MO3BOJSIOUIYI0O CHCTEMATU3MpPOBAaTh JAHHBIE O
TEOPETUYECKOM NCTOUYHHKE U CLIEHTPUPOBATh BHUMAHKE HA OCHOBHBIX €r0 BOIPOCAX.

Tabnuna 2 - Cxema onucaHus JUTEPATypPHOTO UCTOYHUKA

Ha3Banmne ncrouHmuka,
ABTOD OcHoBHast npoOiema OcHOBHBIE TIOJIOKEHUS
BBIXOJIHbIE IaHHbIE
MeToauveckue yKka3aHus 110 BbINOJHEHUIO pedepara
Pepepar — »9T0 mOpoaykT camocTosTENbHOM paboThl  OOyuarorerocs,

MIPEICTABIISIONINN COO0H KpaTKoe H3JI0KEHHE B TMHUCHMEHHOM BHJIE TOJYyYCHHBIX
PE3YJIBTaTOB TEOPETUUECKOTO aHAIHM3a OMPEISICHHON TEMBI, TJI€ aBTOP PACKPHIBACT
CyThb HCCIEAyeMOW MPOOJEMBbI, TMPUBOJAUT PA3TUYHBIC TOUYKH 3PCHHS, a TaKKe
coOCTBEHHBIC B3TJIAbI Ha Hee. Pedepar qoipkeH OBITH pe3ysbTaToM O0O0OIIEHHOTO
aHaIM3a U CUHTE3a MPAKTUUYECKUX U JIUTEPATYPHBIX MAaTEPUAJIOB, & HE KOMITUJISIIUCH

BBIIIUCOK U3 JIMTEPATYPHBIX HCTOYHMKOB. Pedepar mpeacrtaBisier coOoit KpaTkoe



U3JIO)KEHUE TPOOJIEMbl MPAKTHUUECKOTO WJIM TEOPETUYECKOro XapakTepa ¢
(bopMyIMPOBKOW OMpPEEICHHBIX BBIBOJOB IO paccMaTpuBaeMon Teme. M30panHas
CTYAEHTOM Ipo0jeMa H3y4yaeTcsi W aHaJIU3UPYyeTCsl Ha OCHOBE OJHOIO WIIU
HECKOJIbKMX UCTOYHHUKOB.

TpeboBanusa k coxep:kanuio pedepara. Crpykrypa pedepara ToJKHA
CHOCOOCTBOBAaTh  PacKpbITUIO M30paHHOW TeMbl. CTpyKTypHO pedepar B
00513aTeTbHOM TMOPAJKE JOJHKECH BKIIIOYATh: TUTYJIBHBIN JIHCT, OTJIaBIICHUE, BBEICHHE,
OCHOBHYIO TEOpPETHMYECKYI0 4YacTb, 10 HEOOXOAMMOCTH pa3ieiieHHYI0 Ha Ooiee
YyacTHbIE maparpadbl, 3aKII0YEHHUE, COJIEPKaIee BBIBOJBI MO UTOTaM PACCMOTPEHHUS
npo0JieMbl, OubIHorpadUuecKuii CIucoK.

TUTynbHBINA JIUCT SIBISIETCA NEPBOW CTpaHULEH pedepara M 3amoiHIETCS IO
CTPOTO OIPEIEIEHHBIM IIPaBUIIaM.

B oryaBneHun yka3bpIBarOTCSl 3arojIOBKU IJIaB M HaparpadoB, BKIIOUYEHHBIX B
paboty, ¢ ykazaHueM ux ctpaHull. OriaBiieHHEM (CoAepKaHMEM) Ha3bIBAIOT 4YacTb
TEKCTOBOM  palOOThl, HOCSIIYIO CIOPABOYHBIMA, BCIOMOIaTEJIbHBIA  XapakTep.
OrnaBieHue BBIIOJHSAET JBE (YHKUMU: Na€T NPEJCTABICHUE O TEMaTHUYECKOM
CoJIep>KaHUM padOThl U €€ CTPYKTYype, a TAaKKE NOMOTaeT YUTATEN0 ObICTPO HANTH B
TEKCTe HyXkHoe MecTo. CleyeT pas3inyaTe TEPMHUHBI  «OTJIABIEHUE» WU
«conepxanue». TepMHUH «oriaBiIeHUE» NMPUMEHSETCA B KaUeCTBE yKa3aTelsl 4acTew,
pyOpuUK pabOoThI, CBSI3aHHBIX MO COJICPIKAHUIO MEXIAY coO0oM. TepMuH «coaep:kaHue)
OpPUMEHSETCS B TeX clyyasiX, Korjma pabora COJAEp>KUT HECKOJbKO HE CBS3aHHBIX
MeXAy co0Oil HaydHbIX TPYJAOB OJHOIO WJIM HECKOJbKHUX aBTOpoB. B pedepate
HEOOXOJMMO HCIOJIb30BaTh 3arojlOBOK «oOrjiaBjieHue». OriaBieHUE pa3MellaeTcs
Cpa3y MoOcji€ TUTYJIbHOIO JIMCTA, IJ€ NPUBOISTCS BCE 3arojOBKM pabOThl U
YKa3bIBAIOTCS CTPAHUIIbI, HA KOTOPBIX OHU TTOMEILIECHBI.

Ha3BaHue 3aroj0BKOB IJIaB, MOJAIIAB U IyHKTOB B OTJIABJIEHUU MEPEUUCISAIOTCS
B TOH e TMOCJIeI0BaTEIBHOCTH U B T€X ke (POPMYJIUPOBKAX, UTO U B TEKCTE PAOOTHI.
Cokpamate WM JaBaTh WX B JIPYyroil (opMynHpOBKe, IMOCIEI0BATEILHOCTH I10
CPABHEHUIO C 3ar0JIOBKaMU B TEKCTE HEJIb35. 3ar0JIOBKH IJIaB M ITYHKTOB HE JOJLKHBI

CJIMBATBHCA C I_II/I(l)paMI/I, YKa3bIBalONIMMH CTpaHUIbI pasMCHICHHUA COOTBCTCTBYIOIIHUX



yacTeid. 3arojioBKU OJWHAKOBBIX CTYNEHEW pyOpUKalu HEOOXOIMMO pacrojiaratb
JpyT TOJA IPYrOM, a 3arojIOBKM MOCJTEAYIOUICH CTYMEHU CMEIaloT Ha TPU — MSTh
3HAaKOB BIIPaBO IO OTHOIIECHHIO K 3arojIOBKaM Mpeblaylell cryneHu. OriaBieHue
pedepara MOMENIA0T Ha JIUCTE, CIACAYIOUINM 32 TUTYJIbHBIM JIUCTOM, U BKIIIOYAIOT B
o011ee KOJIMYECTBO JIMCTOB pedepara.

Bo BBegeHMH OOOCHOBBIBAIOTCS AaKTyaJbHOCTb BBIODaHHOW TEMBI, JaeTCs
XapaKTepUCTHKAa COBPEMEHHOTO COCTOSIHUS TMpoOjeMbl, (GOpMyIupyercs Ieib
padotel. 13 npuMepHOro 00béMa paboThl BBeaeHHEe 00buHO 3anuMaeT 10-15% (1-3
JMCTA).

OcHOBHasE 4acTh [OJDKHA BKJIIOYATh TEOPETUYECKYIO YacTh, TJ€ CTYICHTOM
JOJDKHA OBITh IPOBEJEHAa AaHalIUTU4YecKas padoTa MO MIPEICTaBICHHOCTH
uH(popMauu B Hayke 10 BbIOpaHHOW mpoOneMe aucuuiuiHbl. CopepkaHue
OCHOBHOM YacTH JIOJDKHO PacKpbIBaTh IMOCTABJICHHBIE BO BBEACHUM MPOOJIEMBI U
Bonpocel. Ilpu  HeoOXxomuMocTH  TeKCT pedepara MOXKET  JOMOJHATHCA
WUIIOCTpAalUSIMH, Tabiuuamu, rpadukamMu, HO UMHU HE CIEOyeT 'Teperpyxarh'”
TEKCT.

CrnenyeT mpaBWJIBHO MOHUMATh CYIIHOCTh METO/Ia TEOPETHUECKOTO aHalu3a M
HE CBOJIUTh BeCh pedepaT K MNEPENUChIBAHUIO LEIbIX CTPAaHUI] M3 JBYX-TPEX
UCTOYHUKOB. UTOOBI paboTa HE rpaHUYMIIa C MJIATMATOM, CEPbE3HBIE TEOPETUUECKHE
U TIPaKTHYECKHE MOJIOKEHHUS HEOOXO0IMMO J1aBaTh CO CCHUIKOW HAa UCTOYHUK. [Ipruém
TO HE JOHKEH OBbITh Y4EeOHMK MO JaHHOM nucimiuiiHe. Hamucanue pedepara
npeanosjaraer Oosnee TIyOOKOE€ M3ydeHHE UW30paHHOM TEMbI, HEXEIM OHa
packpbIBaeTcsl B y4eOHOM IuTeparype.

B 3akiroueHnn 060011at0TCs pe3ynbTaThl TEOPETUYECKOTO aHalln3a. JTa 4acTb
SBIISIETCS. KaK OBl KOHIIOBKOHM, B KOTOpOW MaéTcsi MOCIeAOBaTENbHOE, JOTHUYECKU
CTPOIHOE HM3J0XKEHHE IMOJYYCHHBIX UTOTOB M MX COOTHOILIEHHUS C OOILIEei LENbio U
KOHKPETHBIMU 3aJ[auaMu, IOCTaBJICHHBIMU U C(POPMYIUPOBAHHBIMU BO BBEJICHUH.

[Tocne 3axirOueHUsT MOMEIIAETCSl CITUCOK JINTEPATypPhl, KOTOPBIA JOKEH OBITH
COCTaBJI€H B  COOTBETCTBMM C  yCTAaHOBJEHHbIMM  TpeOoBaHusiMu. B

OoubmorpaduecKoM CIHCKE YKa3bIBAIOTCS KaK T€ HWCTOYHUKH, Ha KOTOpPHIC



CChLIJIaeTCs CTYACHT MpH MOATOTOBKE pedepaTa, Tak U UHBIE, KOTOPbIE OBUIH U3yUYEHBI
UM TIPH IOJTOTOBKE pedepara.

PaznmuuHoro poja BCIOMOTaTeNbHbIE WM JIONOJHUTEIbHBIE MaTepUalbl
noMemaT B npuioxkeHuu. [lo ¢dopMe oHM MOTYT MpEeACTaBIATH COOOM TaOJMUIIBI,
rpaduKy, PUCYHKH, KapTbl, TecThl. Kaxkmoe MpuioKeHue TOJDKHO HAYMHATBCS C
HOBOM cTpaHuIbl (IMCTa) C YyKa3aHWEM B TMPaBOM BEpPXHEM YIIIy CJIOBa
«IIpunoxxeHne» u UMeTh 3arojoBok. Eciii B paboTe HECKOIBKO NPHIIOKEHHUH, TO OHU
HyMepyIoTcs apadckumu nudpamu 6e3 3nauka No.

TpeboBanuss k odopmieHuro pedepara. B obmem Bume odveMm pedepara
coctaBimsger 10-15 crpaHuiy medaTHOro TEKCTa, HO HE JOJDKEH MNPEBBIATH 15
CTpaHull, HaOpaHHBIM IIpUPTOM pazmepoMm 14 pt ¢ HOTYTOPHBIM MEKCTPOUHBIM
MHTEPBAJIOM.

CrpaHuilbl TEKCTa NOKHBI UMETh moiia: cieBa — 3.0 cMm, copaBa — 1.5 cwm,
cBepxy — 2.0 cm, cauzy — 2.0 cm. AG3aiHblil OTCTYN OT Haydaja CTPOKH paBeH 1.25
CM.

Bce crpanuiibl paboThl HYMEPYIOTCS MO TOPSJIKY OT TUTYJIBHOTO JIUCTa JO
NOCJIETHEN CTPAHUIIBI TEKCTA (TUTYJIbHBIN JIUCT HE HyMEPYETCH).

Odopmiienne TeKCTOBOro mMarepuajga. TeKCT OCHOBHOM 4YacTH ACIUTCS Ha
naparpadel. Kaxneiii maparpad odopMmisieTcss ¢ HOBOTO JIMCTa, MOAPA3ICIb
BBIAICIISIFOTCS, HO 0(OPMIIAIOTCS B TPOJOJKEHNE HAYaTOro JIUCTA.

3aroyioBKM TJlaB TIEYATAIOTCS 3arjaBHBIMM OykBamH, a mnaparpadoB —
CTPOYHBIMH, KpOME€ NIepBOM NpomucHOW. IlepeHochl CIOB B 3arojioBKax He
nomyckatorca. Touky B KOHLE 3aroJioOBKOB HE CTaBsT. PaccTosiHMe MexIy
3aroJIOBKaMu M TEKCTOM JIOJKHO OBITh 3-4 uHTEpBaia.

Odopmiienne wiIOCTpaTUBHOrO Martepuaja. Ilpu odopmienun pedepara
MOXXET HWCIOJIb30BAThCS HILTIOCTPATUBHBIN MaTepHall, KOTOPHIH MOXET OBITh
MIPE/ICTABIICH B BUJIC PUCYHKOB, CXeM, TaOnwuil, rpadukoB, quarpamm. Ha kaxmyro
CAMHUIY WIUTIOCTPATUBHOIO MaTepHalia JOJbKHA OBITh XOTA Obl OJHA CChUIKAa B
TEKCTE.

Bce wmoctpanuu, xkpome TalOmun (cxembl, rpaduku, AuarpamMMbl U T.1.),



o0o3HauaTcs ciaoBoM «Puc.» u HyMmepyrooTcs mocCiIeAoBaTeNbHO apaOCKUMU
mubpamMu B TIpenenax pasjeia WM CKBO3HOM HyMmepalueil st Bcero Tekcra. Y
Ka)KJO0r0 PUCYHKA JTOJDKHA OBITH MOJAPHCYHOUHAs moAnuch. HoMep u HamMeHOBaHME
PHUCYHKA 3aIUCBIBAIOTCS B CTPOYKY MOJ €r0 M300pakeHUEM IMOCEPEANHE CTPAHUIIBI
0e3 3Hauka No.

[MudpoBoii mMaTepuan, kKak TpaBmio, odopmisieTcss B Buae Tadmmil. Kaxmas
TabNIMIa TaKKe JOJDKHA MMETh 3arojoBOK M HoMep. Tabmuibl ciemyeT pa3Meriath
Cpa3dy TMoOcje CChUIKA Ha HUX B TEKCTe. TaOnuIbpl MOCIeNOBaTEIbHO HYMEPYIOTCS
apabckumu 1udpamu 6e3 3Hauka Ne B mpemenax Bceil paOoThl wiam riaBbl. Han
MIPaBbIM BEPXHHUM YTJIOM TaOJMIBI MTOMENIAIOT HAINMWUCh, HanmpuMmep «Tabmwmia 2.
Huxe mocepenune CTpaHuilbl JOHKEH OBITh MOMEIIEH TEMaTUYECKUH 3arojoBOK.
Ctpoku Tabmuibl HYMEPYIOTCS TOJNBKO TMPH TMepeHoce TabmuIl Ha APYTyIO
cTpanuily. Tak >xe Hpu TepeHoce TaOJUIbI CleAyeT NMEePeHOCUTh €€ IIanKy Ha
KOKIYIO0 CTpaHHIly. TeMaTH4YeCKUil 3arojoBOK TaOJUIbI MEPEHOCUTh HE CIENYET,
OJTHAKO HaJ €€ MPaBbIM BEPXHUM YTJIIOM HEOOXOAMMO YKa3bIBaTh HOMEP TaOJIHIIBI
nociie cioa «[Iponomkenne». Hanpumep: «IIponomkenne Tabauiipt 2».

Cronb1pl TaOMUIBI HYMEPYIOTCS B TOM CIydae, €ClId OHa HE yMEIAeTcs IO
IIUPUHE HA CTPAHUIIE.

Odopmienue oudanorpaguuecKux ccblIOK. CCBUIKM O TEKCTY HAIOTCS C
yKa3aHUEM aBTOpa W roja u3maHus padbotel. [Ipu ncmonp3oBaHUU ITUTAT, TU(PPOBHIX
JAHHBIX WK TaOJIUI] HE0OX0AUMO 0(DOPMIISTH CCHUIKY JINOO0, UCIIONIb3YsI KBaApaTHHIC
CKOOKH, B KOTOPBIX YKa3bIBACTCS TMOPSAKOBBIA HOMEP JUTEPATYPHOTO HCTOYHHUKA
noxmana. CHOUCOK JHTEpaTypbl OaeTcs HYMEPOBAaHHBIM ali(DaBUTHBIM CITHCKOM:
CHaYaJla ICTOYHUKH Ha PYCCKOM SI3BbIKE, 3aTeM — Ha MHOCTpaHHBIX. CIHUCOK aJpecoB
cepBepoB Internet ykaspIBaeTCs IMOCIE JIMTEPATYPHBIX HCTOYHUKOB. CHUCOK
muteparypsl odopmisiercss mo ['OCTy, ¢ MONMHBIM HaWMMEHOBAHMEM KHUTH WIIH
CTaThl M KOJMYECTBCHHOW XapaKTEPUCTUKOW HCTOYHUKOB (I KHUTU — OOIIee
KOJMYECTBO CTPAHMI], JUISI CTaTbU WM TJIaBbl — CTPAHUIIBI, Ha KOTOPHIX OHAa

MOMEIIICHA).



IMopsimok caauu pedepata u ero omenka. Pabora gomxHa OBITH
cOpolItopoBaHa M CHAaeTCcs MPENoAaBaTesnio, BeaymeMy AucuumiuHy. [lo
pe3ylbTaTaM MPOBEPKH CTYJCHTY BBICTABISIETCS OMPEIEICHHOE KOJIMYECTBO OaJLIOB,
KOTOpPOE BXOJUT B OO0IIee KOJIMYECTBO OAIOB CTyACHTA, HAOPAHHBIX UM B TCUCHHE
TpuMmectpa. llpu orneHke pedepara YUUTHIBAIOTCS COOTBETCTBHE COJEPIKAHUS
BBIOpAaHHOW TeMe, YETKOCTh CTPYKTYphl paboThl, yMeHUE paboTaTh C HaydHOU
JUTEPATYPOH, YMEHHE CTaBUTh MPOOJIEMY W aHAIM3UPOBATH €€, YMEHUE JIOTHUCCKH
MBICITUTh,  BJaJeHHE  TPO(ECCHOHATBPHOW  TEPMHUHOJOTHEH,  TIpaMOTHOCTH

o opMIICHUS.

MeToauueckue YKa3zaHus 110 MOATOTOBKE NOKJIalda

Jloknan mpencrtaBisieT coboi 0000IEHHOE, CXKAaTOe U3JIOKEeHHE HMHGOpMAaIUU
110 TOM WJIM MHOM y3KOU Ipo0iemMe AUCUMIUTMHEL. Ero nenu u 3agauu:

® 3aKpeIUICHHE M YIIIyOJIeHHE 3HaHWM MO OJHOMY M3 BOIIPOCOB HU3y4aeMoOro
Kypca;

e [IpUOOPETEHHUE OIbITA HAYYHO-TEOPETUUECKON pabOTHI;

® Da3BUTHS YMEHHUSA JENaTh BBIBOABI U 00OOLIEHUS, YETKO U JIOTHYHO HM3Jaratb
CBOM MBICIIH;

® [POBEpPKa 3HAHUU CTYJICHTA.

MeToauveckue peKOMEHIAUMH ISl MOATOTOBKH NMpPe3eHTAMH

o TIPE3CHTAINS HE JIOJDKHA OBITh MeHbIIe 10 crakaoB;

o TICPBBIN JINCT — 3TO TUTYJIBHBIN JIUCT, HA KOTOPOM 0053aTEIHHO JOJDKHBI OBITH
MpECTaBJICHbI: Ha3BaHKUE MPOEKTa; (pamMuIus, UMsl, OTYECTBO aBTOPA;

o CJACAYIOITUM CIIAMJIOM JIOJDKHO OBITh COJIEp)KaHHWE, TJe TMPECTaBICHBI
OCHOBHBIE ATanbl (MOMEHTHI) TPE3ECHTALIUY;

o TN3AH-?PrOHOMUYECKHE TPEOOBAHUSI: COYETAEMOCTh I[BETOB, OTPAHUUYCHHOE
KOJIMYECTBO OOBEKTOB Ha CIIai/e, IIBET TCKCTA,

o TIOCJICAHUMHU CJalaMU TIPE3CHTAIMU JOJKHBI OBITh TJIOCCApUU U CIIUCOK

JIUTEPATYPHL.



MeToauueckue YKazanud K COCTAaBJCHHIO IJI0OCCapusd

['moccapuii  oXBaThIBa€T  BCE  y3KOCHEUMAIM3UPOBAHHBIE  TEPMUHBI,
BCTpevarolumecss B TeKcTe. [Joccapuil  JODKEH — coaepX aThb  TEPMMHBI,
NEPEYUCIICHHbIE TI0 Mepe BCTPEY B XOJE€ BBHIMOJIHEHHUS MPAKTUYECKUX pPadoT.
['moccapum MOTyT cofepkaTh OTIENbHBIE ClIOBa, (Ppa3bl, a0OpeBUATYPBI, CIOTAaHbl U
Jaxe I1enple npenaoxeHus. ['moccapuil 1okeH ObITh NMPEACTABIEH B PYKOIHMCHOM
BUJIE.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AU CHUITJIMHBI

[IpakTnueckne 3aHATHS JOJDKHBI TMPOBOAUTBCS B  CHELUUAIU3UPOBAHHOU
ayJUTOPUH, OCHAIICHHOW MPOEKTOPOM C BUJCOTEPMHUHAJIA IEPCOHAIBLHOIO
KOMITBIOTEPA Ha HACTEHHBIN 3KpaH.

JlaGopatopHble pabOThl JOKHBI BBIOJHATHCA B CIIELUAIM3UPOBAHHBIX
71a00paTOpUsAX, OCHAIEHHBIX COBPEMEHHBIMH IEPCOHAIBHBIMA KOMIIBIOTEPAMH H
IPOrpaMMHBIM 00€CTIEYEHHEM B COOTBETCTBUHU C TEMATUKON U3y4aeMOro MaTepuaia.

Yucno pabounx MecT B KiaccaxX JOJDKHO oOOeclneuuBaTh WHIWBHIYabHas

paboTa CTy/IeHTa Ha OTAEIBbHOM MEPCOHATBHOM KOMIIBIOTEPE.
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IInan-rpa¢guk BHINOJTHEHHSA CAMOCTOATEIbHONH PadOThI MO IMCHMILIMHE
«IKOJIOTHYECKOEe MOJCJTHPOBAHHE»

IIpumepHbIe
N Hara/cpoku Bua camocrosiTe1bHOM padoThI HOPMEL ®dopma KOHTPOJIsA
1/ | BHINOJHEHUS BpeMeHH Ha
BBINOJIHEHHE
[TonroToBka K MpakTHYECKUM
. 09.02.2020— 3aH51T61/1;1M (KOHCIIEKTUPOBAHHUE, 2 Ompoc, scKyccus,
19.04.2020 paboTa € JHTCPATyPHLIMH perieHue 3aaaq
HMCTOYHUKAMU, BBIIOJTHCHUE
JIOMAITHUX 3aJIaHHi)
[ToaroroBka riaoccapus 1o Kypey Hamcanne
2 09.02.2020 — (pab b 5 TEPMHUHOJIOTHYECKOTO
06.04.2020 paboTa ¢ HHOOPMAIOHHAIMA JUKTaHTa, OTBET
MCTOYHUKAMH)
YCTHO
3 09.03.2020 [ToaroroBka nokinana 5 3amura gqoKIanaa
23.03.2020
4 18503422530_ [TonroroBka pedepara 10 Cnava pedepara
5 23.03.2020 — BrinosHeHne KOMIBIOTEPHOTO 18 Craua ¥ 3ammura
13.04.2020 IIPOEKTA IPOEKTa

MeToauveckue peKOMEHIALMH 10 CAMOCTOSAATEILHOM padoTe

CamocTtosiTenbHass paboTa oOOydYaromMXCs 3aKI04YaeTcss B TMOATOTOBKE K
MPaKTUYECKUM (CEMUHAPCKUM) 3aHATHSAM M B paboTe HaJ TeMaMH, BBIHECEHHBIMU Ha
CaMOCTOSITeIbHOS M3yUYCHHUE, HAIMMCAHUS JIOKJIQIOB IO TeME MPaAKTHIECKOTO 3aHSTHS,
MOATOTOBKY MIPE3EHTAINH, a TAK)KE B OTBETaX HA BOIPOCHI ISl CAMOIIPOBEPKH.

CamocTosiTenpbHass paboTa CTYACHTOB TMpeJrojaracT IoCieI0BaTeIbHOE
OCBOCHHME UMH COOTBETCTBYIONTUX MaTEPUAIOB JUCITUIUIMHBI 10 BCEM €€ pa3zeiaM C
WCIIOJIb30BAaHUEM  PEKOMEHIyeMOW  MperojaBaTeleM W JOMOJHUTEIBHOU
JUTEPaTYPHI.

Crmcok peKOMEH0BAaHHOM JIMTEPATYPhl MOXKET OBITh TOTIOJHEH WJIM COKpPAIICH
mpernoaaBaTelieM B CBSI3M C BBIXOJOM B CBET HOBOW juTeparyphl. ClieyeT UMETh B
BUJly U TO, YTO B OMOMMOTEKE y4eOHOTO 3aBEJCHUSI HE BCETJa UMEIOTCS B HAJIMYUU
BCE PEKOMCHIOBAaHHBIC HCTOYHUKH.

[Ipn oTBeTax Ha BOMPOCHI M PEHICHUU 3aJa4 HEOOXOJMMO BHHUMATEIHHO
MPOYUTATh TEKCT W TIONBITAThCS JaTh AapTyMEHTHUPOBAHHOE OOBSICHCHHE C

00s13aTeIbHONM CCBUIKOM Ha COOTBETCTBYIOLLYIO jutepaTypy. Ilopsmok oTBeToB




MOKET OBITh Pa3IMYHBIM: JTUOO B Hayayue JeNaeTcss BBIBOJ, a 3aTEM IMPUBOAATCA
apryMeHTbI, MO0 JaeTcsl pa3BepHyTas apryMEHTalus MPUHITOrO pPEIIeHHs, Ha
OCHOBAHUHU KOTOPOH IIpeJIaraeTcst OTBET.

Meroguka KOHTpPOJISI M OLEHKHM KAadeCTBAa  BBINOJHEHHS CTyACHTaMHU

CaMOCTOSITCJIbHOM pa60TI)I Ha IIPAKTHYCCKUX 3aHATHUAX OCYIICCTBILACTCA:

- OerjbpIM OpPOCOM TEOPETHUUECKUX MOJIOKEHHUM C BHICTABICHUEM OLIEHKH;
- NPOBEPKOM JOMAIIHUX 3aJaHUM M KOHCIEKTa II0 TEOPUHU, BBIHECEHHOM Ha

CaMOCTOATEIBbHYIO TPOPAOOTKY.

3allaHI/ISI AJIA CAMOCTOATCJIBHOI'0O BBINTOJIHCHUA

CamocrosTenpHas paboTa CTYIEHTOB 3allaHHpoBaHa B oObeme 18 dacoB m
BKJIIOYAET B c€0s CIEAYIONINE BUIBI paOOTHI:

1) camocrosiTeNbHOE  JONOJHHUTEIBHOE  TIOBTOPEHHE  pa3[elioB |
pacCMOTpEHHE TeM, BBIHECEHHBIX HA CaMOCTOSITEIbHOE H3y4YeHUEe, a TaKkKe
KOHCIIEKTUPOBAHUE JTUTEPATYPHI IO pazjesiaM pabodeil mporpaMMbl AUCIUTLUIUHBI;

2)  BBINOJHCHHUE JOMAITHUX 3aJ[aHU;

3) HamucaHue pedepaToB, MO TeMe, MPEIOKCHHOW MPEroaaBaTeieM W
CaMOCTOSITENTLHO BBIOPAHHOM CTYIEHTOM U COTJIACOBAHHOM C MpemoaBaTelieM;

4)  TOArOTOBKA JIOKJIaJIOB-TIPE3EeHTAIIUN C MCITIOJIb30BAaHUEM
MYJIBTUMEIUIMHOTO 000PYI0BaHUS.

CamocTosTenbpHast paboTa 3aKII09aeTCs B CIASAYIONIEM:

- B O3HAKOMJICHUH C TUTEPATYPHBIMH JIaHHBIMH,

- B OCMBICJICHUH H3y4aeMOM JIUTePaTypPHI,

- B TIOATOTOBKE COOOMIIEHWH W JOKJIAI0B IO BOMPOCAM IMPAKTHYCCKUX
(ceMuUHApCKUX) 3aHSATUH,

- B IIOJTOTOBKE TJI0CCAPHS,

- B OTBETaX Ha BOMPOCHI JIJISi CAMOKOHTPOJISI.

B kauecTBe caMOCTOSITENBHONW pabOThl CTYACHTHI MOATOTaBIMBAIOTCS K
TEKYIIEMy TECTUPOBAHHUIO M JOKJIaJaM Ha CEMHHAPCKUX 3aHATHSIX. PaboraroT B

Hayuno#t ¢ynaamentansHoi 6ubamoteke JIBDY, ucnomns3yror pecypesr E-library,



Wikipedia u apyrux MatepHeT nctouHuKoB. Kaxkaplii CTyIeHT 0053aH ClIeayIOIINM
00pa3oM OTYUTATHCS MO CAMOCTOSATEILHON padoTe:

1) npeabSBUTH KOHCIICKTHI JICKIIHIH,

2)  BBINIOJHECHHBIC JOMAIITHUE PAaOOTHI,

3) npenpsBuTh pedepar,

4)  3aIIUTHUTH JOKJIAJ IO TeMe pedepara,

5) nOpeapsABUTH TIIOCCAPUN W 3HATH ONPE/CICHHUS OCHOBHBIX NMOHATHH (caada
OCYIIIECTBIISIETCS B XOJIe¢ YCTHOTO ONpOCAa WM HAMHCAHHS TEPMHHOJIOTHYECKOTO
JTUKTaHTA).

B KayecTBE KOHTPOJISI CaMOCTOSTENIbHOM paboOThl UCMOB3YyETCsl coOeceoBaHne
M0 KOHCTIEKTaM.

Kpurepuu oieHKH caMOCTOSATEIbHOM PadoThI cTyAeHTa (pedepara win
YCTHOI'O OTBETA, BLINOJHEHHOT0 B popMe NMpe3eHTaAIUN):

100-86 6ayioB - BBICTABISETCS CTYJEHTY, €CJIM CTYACHT BBIPA3uil CBOE MHEHHE
no cpopMyIUPOBAHHON MpobdIeMe, apTyMEHTHPOBAJI €ro, TOYHO OIMPEICIIUB e
colepkanue U cocTapistomue. CTylIeHT 3HAaeT W BIAJIeeT  HABBIKOM
CaMOCTOSITETEHOM MCCIIEIOBATENIbCKON paOOThI IO TEME MCCIENOBAHUS; METOAAMH U
npueMaMu aHajdn3a TEOPETUYECKHX acCIMeKTOB u3ydaeMod obmactu. ['paduuecku
paboTta opopMIIeHa MPaBUIIBHO.

85-76 6amnoB - paboTa XapaKTepU3yETCsl CMBICIOBOM IETHbHOCTHIO, CBI3HOCTHIO
U TOCTEAO0BATEIIbHOCTRIO HU3JIOKEHHS; JIOMYIIEHbBl HE3HAYUTENIbHBIC OIIMOKA TIPH
OOBSCHEHHH CMBICIA WM cojaepaHus mpobiembl. [IpomeMOHCTpUpPOBaHBI
UCCJICIOBATEIILCKUE YMEHUS W HaBBIKH. DaKTHYECKHMX OIMMOOK, CBS3aHHBIX C
MOHUMaHUEM TTpo0ieMbl, HeT. JlomyiieHb! o/iHa-Be OMUOKHU B O(hOpMIIEHHH PaOOTHI.

75-61 Oamn - CTYJEHT MPOBOAUT JIOCTATOYHO CaMOCTOSITEIBHBIN aHaIu3
OCHOBHBIX JTallOB M CMBICIOBBIX COCTABJSIOMIUX MPOOJIEMBbI; TTOHUMAET 0a30BBIC
OCHOBBI U TEOPETHYECKOEC OOOCHOBAaHHE BHIOpPAHHOW TeMbl. J[OMyIIEHBI OIIMOKU B
CMBICIIEC WM COAEPKaHUU MPoOIeMbl, 0(hOPMIIEHUH PAOOTHI.

60-50 OamioB - eciaum paboTa MPEACTaBIsIET COOOM TEpPEeCKa3aHHBIA WU

MOJHOCTBIO TMEPENUCAaHHBIA HCXOIAHBIM TEKCT ©0e3 Kakux Obl TO HH OBLIO



KOMMEHTapueB, aHanmsa. He packpsita CTpyKTypa U TEOPETHUUECKAS COCTABIISIOIIAS
TeMbl. J[omyIeHo 3HaUYNTEIbHBIE OITMOKH B CMBICJIOBOM COJIEP>KaHUU PACKPBIBAEMOI

npo0JieMbl U B 0popMIIeHUH pabOTHI.



[Tpunoxenue 2

MMHUCTEPCTBO OFPASOBAHMS U HAYKU POCCUMCKOIM ®EJEPALIMUA
denepanbHOE rocy1TapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHMs

«/laIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

®OHJ OHEHOYHBIX CPEJICTB
N0 JUCIHUIIHHE
«IKOJIOTHYECKOE MOIeTUPOBAHUE»
Hanpasnenue noarotoBku
05.03.06 DxoJ10THsI ¥ MPUPO/IOTIOJIH30BAHME
KBanudukanus (cTerneHs) BHITYCKHUKA
bakanasp
®dopma MOArOTOBKU OYHAas
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Hacnmopt ®OC

dopmupoanue npodeccronanbhbix (ITK) u oOmienpodeccnoHamTbHBIX KOMITETESHITHIA
(OIIK) mpu u3y4eHUH JUCIHUILTHHBI « IKOJIOTHYECKOE MOJICTUPOBAHUE)

Kon u popmyuposka

KOMIIETEeHIMH
OIIK-1 - Binamenwe 0a30BLIMH
3HAHUSIMU B obJracTu
(byHIaMEeHTAIBHBIX pa3nennon
MaTeMaTUKH B o0beMeE,
HEOOXOAMMOM IS BIIAJCHUS
MaTeMaTHYECKUM anmnapaToM

9KOJIOTMUECKUX HayK, 00paboTKU
MHGOPMAIMY M aHAJIM3a JAHHBIX
110 OKOJIOTHUH nu
MPUPOJIOTIONBE30BAHUIO

[IK-2 - BnageHueM MeTOAaMH
orbopa mpoO W MPOBEICHUS
XUMHKO-aHaJTUTHYECKOTO
aHaJlu3a BpEIHBIX BBIOPOCOB B
OKPYKaIOIIYIO cpeny,
TCOXUMHUYCCKHX  HCCIICIOBAHUM,
00paboTKH, aHanmM3a U CHUHTE3a
MPOU3BOACTBEHHOM, TOJIEBOM U
1abopaTopHON  HKOJIOTUYECKOM
nH(popManuy, METO/IaMH
COCTaBJICHHUS OSKOJIOTHYECKHX H
TeXHOTCHHBIX  KapT,  cOopa,
00paboTKH, CHCTEMAaTH3alllH,
aHanu3a uH(popMaluy,
dbopmupoBanust  6a3  JAaHHBIX
3arpsA3HEHUs OKpY’KaroIeu
Cpelbl, METOJIaMU OLICHKH
BO3JEUCTBUSL HA OKPYKAKOUIYIO
Cpely, BBIBIATH HCTOYHUKH,
BHJIBI M MACIITa0bl TEXHOTEHHOTO
BO3/EHCTBUS.

[1K-4

CIOCOOHOCTh MPOTHO3UPOBAThH
TEXHOTEHHbIE KaTaCTPOQbl U UX
IIOCJIEACTBHS, JIAHUPOBATh
MEPOIPUITHS 110 NPOPUIAKTUKE
U JIMKBUJALMH [TOCIIEACTBUM
9KOJIOTMYECKUX KaTacTpod,
MPUHUMATh TPOPUIAKTUIECKUE

Jrtanbl GOPMUPOBAHHUA KOMIETEHIMH

- COBpPEMEHHBIE METO/bl 00pPabOTKH WH(POPMAIUH;

3naer  (yHmamMeHTaIbHBIC paznenbl HKOJIOTHH "
UH(POPMATHKH;
- TIOJIb30BAThCS COBPEMEHHBIMH KOMITBIOTEPHBIMU
Vieep  TEXHOJOTMSMH,  HCTIONL3YEMBIMH  TpH cOope,
XpaHeHHH, oOpaboTke, aHanmuM3e M mepeaye

HKOJIOTMYECKOM MH(pOpMAIHH,

Bmaneer

3Haer

Ywmeer

Bmaneer

3HACT

yMeeT

- METOJaMHM  MAaTeMaTHYeCKOro  aHaiu3a U
npeacTaBIeHus WH(QOPMAIMKA B O0JIACTH JKOJIOTUU U
MPUPOJIOTIONIE30BAHUS

- TCOPCTUICCKUC OCHOBBI 06]]_[6171
I€O5KOJIOTHMH, JOKOJOIrnMn 4YCJI0BCKa,

9KOJIOT'HH, OXPaHbl Oprxca}omeﬁ Cpeasbl,
- OCHOBBI MAaT€MaTH4YCCKOIo aHajin3a W OCHOBHBIC

9KOJIOTHH,
COLIMAIbHOU

METOJbI KOJUYECTBEHHON OILIEHKH JKOJOTHYECKHX
00BECKTOB;
- COBPEMCHHBIC KOMIIBIOTCPHBIC TEXHOJIOIHH,

UCTIONb3yeMbIe TpH cOOpe, XpaHEHWH, O00padoTKe,
aHaM3e U rnepenade MHOGOpPMAIHY;

- pemiath 3a1a4d MPO(ECCHOHATBHON AEATEIBHOCTH
Ha OCHOBE MH(OPMAITMOHHON B OMOIMOrpaduieckon
KYJIBTYppl C  TIpUMCHCHHEM  WH(OPMAIIMOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTHUH;

- 3HAaHHUsIAMHU 06 OCHOBAax HpHpOILOHOJ’ILBOBaHI/ISI,
HSKOHOMHUKHU  TMPHUPOJOINONB30BaHMS,  YCTOHYHUBOTO
pa3BUTHUS, OLEHKH BO3JCUCTBUS HA OKPYKAIOIIYIO
Cpedy, TMpPaBOBBIX OCHOB MPUPOIOINOIB30BAHUS U
OXpaHbl OKPYKAIOIIEH CPEbI;

- COBPEMEHHBIMH  METOJaMH  KOMIIBIOTEPHBIX
TEXHOJIOTUH Tpu cOope, XpaHEHHUH, O0OpaboTKe,
aHanu3e ¥ nepeaayue SKoJI0rnueckod uH(opMaIum.

-OCHOBHBIE IPOPUITAKTHUECKUE MEPHI TIO
npoWIAKTUKE U JTMKBUAALUY ITOCIEICTBUI
HKOJIOTMUYECKUX KaTacTpod

-IIJIJAHUPOBATh MEPOIPHUATUS TO NPOPMIAKTUKE U
JIMKBUJIALIUU MOCIIEACTBHM HKOJIOTHYECKUX
KaracTpod, NpPUHHUMATh NPOPUIAKTHYECKUE MEpHI
JUISL CHUIKEHHMS] YPOBHS OMNACHOCTEH pa3iMdHOIo
BUJIA U UX MOCJEICTBUM.




MepBbI JJIsl CHIXKEHUS YPOBHS

ONACHOCTEW Pa3JIMYHOr0 BUIA U

HUX IOCJIENCTBUHI

BIIQZICET — METOJAMH MPHUOIMIKEHHOTO (OIEHOYHOI0) pacyeTa
OCHOBHBIX alllapaToB OYUCTKH.

KoHTposb 1ocTHKEHUI HeJiell Kypca « IKoJ0rnyeckoe MoAeJTMPOBAHHE»

OueHo4YHbIE CPeCTBA -

KonTpoaupyembie HauMeHOBaHHeE
Koas! 1 3Tansl popmupoBanus
pa3aeJibl / TeMbl . TeR Vi
n/n KOMIIeTeHI Ui Y poMekyTounas
AUCHMILTUHBI KOHTPOUI
b aTTecTanusa
OOume  moOHATHSA 3HaeT OCHOBHBIE MOJXOJIbI K
MaTeMaTH4eCKOIro OTIPEIEIIEHUIO MIOHATHUS OTBeTsl Ha
MO/JICJIMPOBAHUS MOJIETTMPOBaHHE BOIIPOCHI
TIPHPOAHBIX VMmeer ocBamBaTh HOBBIC Pagora o L HaPd;
IpOLCCCOB. OIIK-1, mpeaMETHbIC o0Jactu C Ha ydactue B
MaTeMa.TI/I‘-IGCKI/Ie R — cemmHap JTUCKYCCUSAX T10
1 MOJIENH: [K-4  MHGbOPMALHOHHO- CKIX poOJIEMHBIM
olpesiesieHue, KOMMYHHKAIHOHHBIX samsmus | EOTPOCAM,
BUJIBL. Merton TeXHOTOL I « BOIIPOCHI
MaTEMAaTHYECKOTO sK3amMmeHa 1, 2, 3,
MOJCIIMpOBAtIiA Baageer OCHOBHBIMHU 5-12
ero Mecto B MOHATUSAMHU MOJIETMPOBAHUS. (Ilpanoxenne 2)
9KOJIOTUH.
3naer OCHOBHBIE OTBeTH Ha
OIIpENIEICHUS MIOHATHUSA BOMPOCHL
OcHOBHbIE TOHATUS CHCTEMa H €€ 0COOCHHOCTH H PabGora cemmuHapa,
TEOPUH cucrem. OITK-1, TPHHIMIBI Ha y4acTue B
2 OO6mast mocranoBka [1K-2, byHKUHMOHMPOBAHIA CEMHUHAp IUCKYCCUSAX IO
u  Bugsl  3azau [IK-4  Ymeer ocBauBaTh HOBBIE CKHX POOJIEMHBIM
MPUHSTHS IpeaMeTHbIE 001acTH 3aHATHS BOIpOCaM,
PCLICHHIH. Buaaneer 6a30BEIMH BOTpOCHT
MIPEJICTABICHUSIMU 00 TEOpUH dK3ameHa 2, 3, 4
OMOJIOTMYECKUX CUCTEM (Hpunoxerue 2)
[IpakTiHYecKoe 3naer COBpPEMEHHbIE Pag
MOJETIMPOBAHUE METObI 00paboTKH m AT Orpery Ha
MIPOLIECCOB B IIPEACTABICHHA Ha BOIIPOCHI
9KOCHUCTEMAX. OIlK-1, uHbOpMaLwy; CEMHHAp ceMuHapa,
CKHX
3 Bo3morkHbIE IIK-2,  ymeer pewarp 3amaum samsm | AT
ITOJIXOJIBI k IIK-4  ppogeccronansHoit < J0KJIaja,
MOZETUPOBAHUIO JIeATEIIBHOCTY Ha  OCHOBE H’OHFOTO BOIPOCHI
CIIOKHBIX HH(OPMAIMOHHO U gen sk3ameHa 5-19,
JTUHAMHYECKHAX 6uGmorpaduyeckoil HoKTana (ITpunoxxenue 2)
OMONIOTHYEeCKNX U KyJIbTYpbl C TNPUMEHEHUEM




9KOJIOTHYECKUX nHGOPMAaIMOHHO-
CHCTEM. KOMMYHUKAITHOHHBIX
TEXHOJIOTHH,
Baapneer COBPEMEHHBIMU
METOAAMU  KOMIIbIOTEPHBIX
TEXHOJIOTUH  1mpu  coope,
XPaHECHUH, o0OpaboTke,
aHaJM3e u nepeiaue
9KOJIOTHYECKOMN
UH(OPMAIIHH.
3HaeT OCHOBHBIC MPHUHIIMIIBI
YCTpOKCTBA u
(bYHKIIMOHUPOBAHUS
COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHUH,
MPUMEHSIEMBIX B eIIIX
0630p MaKEeTOB P I Pabota
MO/JICIMPOBAHUS
KOMITBIOTEPHBIX Ha OTtBeThl Ha
HKOJIOTUYECKUX TPOLIECCOB,;
porpaMm TUTS CEeMHHAp | BOIPOCHI
MOJIETTUPOBAHUS OIIK-1, ¥Ymeer reHepupoBaTh HUIEU U CKHX ceMHHapa,
CJIOKHBIX [IK-2, pemars cTaHAAPTHBIC 3a/1a4M 3aHATHS 3allnTa
OMOJIOTHYECKUX I[IK-4  npodeccruoHambHOM X, pedepara,
CHCTEM " NEeATEIbHOCTH Ha  OCHOBE IOJATOTO BOIPOCHI
IKOJIOTUYECKUX UH()OPMAITMOHHOU 1 BKa sk3ameHa 18-24
IIPOLIECCOB. oubnuorpaduueckon pedepar (IIpunoxenue 2)
KYJIbTYpPbl C TPUMEHEHHEM a
MH(OpPMaLIOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTH.
Baageer CIIOCOOHOCTSIMU
caM000Opa30BaHUSA
3HaeT COBPEMEHHBIE METO/IbI
00paboTku nHpopMaluy,;
YmMmeer MPUMEHSTH | Beimonx
CocraBnenue
COBpPEMEHHEBIE CHHE
IKOJIOTHYECKUX 3amuTa
. KOMIBIOTEPHBIE TEXHOJOTHH | TIPAKTUY
MoJIeNIell Ha OCHOBE KOMITBFOTEPHOTO
OIIK-1, | ns peleHus | €CKOTrOo
HCIOJIb30BaHUS MPOEKTA,
I1IK-2, |mpodeccroHaIbHbBIX Y| 3aaHus
COBPEMEHHBIX BOIIPOCHI
[IK-4  |HayuHbIX 3a7ay; o
MIPOrPaMMHBIX HK3aMeHa 15,
KOMIIBIO
Cpe/cTB u Buaaneer meromamn| 18-23
WJUTFOCTPaTUBHOM MaTEMaTHIeCKOrO aHaM3a 1| I;KTHIZ (ITpunoxenue 2)
rpaduKu rpagpuyecKoro P
ymy

npecTaBiIeHns HHOpMAIH
B 00NacTM DJKOJOTMH U
MIPUPOJIOTIONB30BAHMUS.




IIkana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI

Koa n
Itanbl GOPMHUPOBAHHS
dpopmyanpoBka KpuTepuun noKa3aTesu
KOMIeEeTEeHIIN U
KOMIEeTEeHIH U
3HaHue CrniocobHOCTB
- COBPEMCHHBIE | COBPEMEHHBIX chopMynupoBaTh
3HAET METOIbI 00pabOTKH | METOABI OOPAaOOTKH | COBpEMEHHBIC
(moporoB | mHpOpManHH, nHGOPMAITIHN H METOIbI 00pabOTKH
Bl (yHIaMeHTaNbHBIC | (YHJAaMEHTAIBHBIX | UH(QOpPMAIH U
YPOBEHB) | pa3densl JKOJIOTHH | pa3/liesioB dKOJOTHH H| (yHIaMeHTaIbHbIC
1 TH()OPMATHKH; WHPOPMATHKH a37eTIbl 3KOJIOTHH 1
OIIK-1 - Bimanenue bop ’ (bop p
nH(OpMATHKH
06a30BBIMU
- none3oBatees | Mcmonb3oBanue CrniocoOHOCTD
3HAHUAMUA B
oOnaCTH COBpPEMEHHBIMHU COBPEMEHHBIX TOJTE30BATHCS
KOMIIBIOTEPHBIMA KOMITHIOTEPHBIX COBpPEMEHHBIMHU
(byHIaMEHTATBHBIX -
A3 TEITOR TEXHOJIOTHSAMH, TEXHOJIOT I, KOMITBIOTCPHBIMHU
p HCTIOTB3YEMBIMHU WCTIONIB3YEMBIX TIPH | TEXHOJIOTHSIMH,
MaTEMAaTUKHU B | YMCCT
npu coope, | cOope, XpaHEHHH, HCTIOJTB3YEMBIMH TIPH
o0Bbeme, (mpoaBuH
M XpaHCHUH, 00paboTke, aHayu3e | cOOpe, XpaHEHUH,
HEOOXOIMMOM JUISI | YTHIN)
BIANCHIS 00paboTke, U repeaaue 00paboTKe, aHATN3e
aHamm3e U | DKOJIOTHYECKOH 1 Tiepeaie
MaTEMAaTUYCCKUM o
nepenayde nHpopManum 9KOJOTUIECKON
anmapaTom N
3KOJIOTHYECKON uHpopManun
HKOJIOTUIECKUX i
rHpOPMAITUH;
Hayk, 0OpaboOTKM
Bnagenue metogamu | JleMoHcTpHpyeT
nHpOpMAITUN 71
- METOJIaMH | MaTeMaTHYECKOTO npodeccroHabHEBIE
aHaNM3a JaHHBIX 10
MaTeMaTH4YECKOIo aHaJIn3a u HaBBbIKHU BJIAJACHUS
3KOJIOTHHN u
aHaim3a 1 | TpauuecKoro MeTOZaMHu
MPUPOIOTIONB30BaH
o rpaduIecKoro MIPECTABICHUS MaTeMaTHIeCKOTO
BIIaJiceT Mpe/ICTaBICHUS uHpopmanun B aHanM3a u
(BBICOKMIT) | MHpOPMALTUT B | 00JaCTH SKOJIOTHH H | TpayuIecKoro
00JTaCTH 3KOJIOTHH | TIPUPOJIOTIONH30BAHH | TIPEICTABICHHS
u o urdopmaru B
MIPUPOJIOTIOIB30BaH 00JIaCTH PKOJIOTUH U
us MIPUPOIOTIONE30BaHH
A
IIK-2 - Bnagenuem - TEOpeTWYeCKHe | 3HAHHE JeMoHcTpupyer
MeToaMu  oTOopa OCHOBEI o0rmIeli | TeOpeTHYECKIX 3HAHUS
po0 ¥ MIPOBECHISI AKOJIOTHH, OCHOB 00T1IIeH TEOPETUIECKUX
XUMMKO- T'€09KOJIOTHH, 9KOJIOTUH, OCHOB 00111e#H
aHATUTHYECKOTO 9KOJIOTUH T'€09KOJIOTHH, 9KOJIOTUH,
aHalM3a  BPETHBIX YeNoBeKa, SKOJIOTHH YEJIOBEKA, | T€0IKOJIOTHH,
BBIOPOCOB B COLIMAIbHOM COLMAIIbHOM JKOJIOTHHU YEJIOBEKa,
OKPY>KaIOIILyTO S 9KOJIOTHH, OXPaHbI | SKOJIOTHH, OXPaHbl | COLMAIBHON
cpeny, (oporos OKpY KaroIei OKpY>Karomien JKOJIOTHH, OXPaHbI
TEOXUMHUYECKUX Hﬁp Cpensl; Cpelbl; OCHOB OKpYyKaroIien
UCCIIeIOBaHUH, osens) | OCHOBBI | MaTEMaTHYECKOTO CpeJibl; OCHOB
00paboTKHy, yp MaTEMaTHYECKOTO0 | aHalIM3a ¥ OCHOBHBIE | MATEMAaTUYECKOTO
aHalM3a ¥ CUHTE3a aHaym3a U | METOJIBI aHaJn3a U OCHOBHBIX
HpOHSBOZ[CTBeHHOﬁ OCHOBHBIEC METOAbI KOJMYECTBEHHON METOJ0B
R ITOJICBOM Hu KOJIMYECTBEHHOMN OLICHKH KOJTMYCCTBEHHOM
nabopatopHoi OLICHKH 9KOJIOTUUECKHUX OLICHKH
3KOJIOTHYECKOMN 3KOJIOTHYECKUX 00BEKTOB; 3KOJIOTHYECKUX
UHQOpMAIIH, 00BEKTOB; COBPEMEHHBIX 00BEKTOB; OCHOB
METOaMHU - COBPEMEHHBIE | KOMIIBIOTEPHBIX COBPEMEHHBIX




COCTaBJICHHS KOMITBIOTEPHBIC TEXHOJIOTHH, KOMITBIOTEPHBIX
JKOJIOTHYECKUX | TEXHOJIOTHH, UCIIONIb3YEMBIX MPU | TEXHOJIOTHIA,
TEXHOTCHHBIX KapT, UCTIONIB3YEMbIC TIPH | cOOpe, XpaHCHHH, HCTIONB3YEMBIX MPH
cbopa, 00paboTKH, cbope, xpaHeHuH, | 00pabOTKe, aHanM3e | cOOpe, XPaHCHUH,
CHCTEMAaTH3aIINH, obOpaboTke, U miepeaade 00paboTKe, aHaIM3e
aHanmmsa aHanm3e U | uHpOPMAIHH U riepeiave
uH(pOpMAIUH, nepeaaye UHpOpMAITUH
¢dbopmupoBanus 0a3 vH(pOPMAITUHY;
JTAaHHBIX
3arps3HeHHs HpI/IMeHeHI/IeU I/IcnonLSsOBazme B
OKpyKatoIeii - pemats sazaun crocoOHOCTeH CO6CTBCHHOI/IUBKP
CPeBl,  MeTosaMi HpOecCHOATbHO pewiats sajan crocoOHOCTE!
OLICHKH # JeSTeNLHOCTH Ha npodeccHoHALHOM | pemarts 3a1a4uu }
BO3ICHCTBHS Ha OCHOBE JIeSITeIbHOCTH Ha npodeccroHaNBHOM
OKPYKAIOLIYIO HH(OPMAIHOHHOM OCHOBE _ | AesTenbHOCTH Ha
cpelly,  BHISBIATH | YMEST " nH(pOpMaIMOHHON u | ocrose }
MCTOYHUKH, BH/IBI 1 (HpOU,Z[BI/IH SuGIHOrpadIIeCKo oubmorpadudeckoli| HHHOPMAITMOHHOMN n
MACIITAGE YTBIN) i kymTypel  © KYJIBTYpBI C oudnmorpaduyueckoit
TeXHOTCHHOI'O HpUMEHEHTEM MPUMEHCHUEM KYJIBTYPBI C
BO3ICHCTRHL. HHAOPMAIOHHO- UH(pOPMAITMOHHO- MIPUMCHCHUEM
KOMMYHHKATIHOHH KOMMYHHKALHOHHBIX UH(POPMAITUOHHO-
BIX TEXHOOIHL: TEXHOJIOTHI B _ | KOMMYHHKALHOHHBIX
npoeCCHOHANBEHON | TEXHOIOTHIA
JeSITeTbHOCTH
Bnanenue JemoHcTpanys
-  3HaHWAMHA 00 | HEOOXOIUMBIMH BJIQJICHUS TIPU
OCHOBax 3HaHUSAMU 00 noaroroske BKP
MIPUPOJIOTNIONB30BaH | OCHOBaX 3HaHUSAMH 00
us, SKOHOMUKH | IPUPOJIOTIONIL30BaHH | OCHOBAX
MPUPOJIOTIONB30BaH | 5, SKOHOMHKH MIPUPOJIOTIONB30BaHU
U, YCTOMYMBOIO | IPUPOJOIOJIL30BAHU | 5, SKOHOMHKH
pa3BUTHS, OIICHKHU | 5, yCTOMYMBOIO TPUPOJOTIONIE30BaHH
BO3JCHCTBUSL ~ HA | Pa3BUTHS, OLICHKH sI, YCTOWIHBOTO
OKPYKAIOIIYFO BO3JICHCTBHS HA Pa3BHTHSI, OIICHKU
cpely, TPaBOBBIX | OKPYKAIOIILYIO BO3JICHCTBUS Ha
OCHOB cpejy, IPaBoOBBIX OKPYKaIOMIyIO
S— MPUPOJIOTIONBE30BaH | OCHOB cpey, MPaBOBbBIX
.\ |¥I M OXpaHbI | IPUPOIOIOJIB30BAHH | OCHOB
(BBICOKMIT) .
OKpYKaromien S ¥ OXPaHBbI MIPUPOIOTIONB30BaAHH
Cpenbl; OKpyXarorien ST M OXPaHBbI
- COBPEMEHHBIMHU | CPEIIb; OKpYKaronien
METOJIaMU COBPEMEHHBIMHU CpeJbl;
KOMITBIOTEPHBIX METOJIaMH COBPEMCHHBIMH
TEXHOJIOTHHA  TIPH | KOMITBEOTEPHBIX METOIaMU
cOope, XpaHEHWH, | TEXHOJOTHI PU KOMITBIOTEPHBIX
obpabortke, cOope, XpaHEeHUH, TEXHOJIOTHI TIPH
aHaJmse u | 00paboTKe, aHaNTM3e | cOOpe, XpaHEHHUH,
nepenayve U nepenayde 00paboTke, aHaIH3e
3KOJIOTUYECKOH 3KOJIOTUYECKOM U niepeiaye
nHpopmanuu nHpopManuu JKOJIOTHYECKON
uHpopManuu
I1K-4 3HAET -OCHOBHBIE 3HaHue -IIPOSIBJIEHUE
CIOCOOHOCTh NMPOPUITAKTHYECK | OCHOBHBIX 3HaAHUSA
MIPOTHO3UPOBATh W€ MepBI 10 npo(UIAKTUYECK | OCHOBHBIX
TEXHOT'CHHBIC NpopUIAKTUKE U | UX MEP IO popUITAKTUYECK
KaTtacTpo(bl U UX JINKBUJIAITUA npoUIAKTUKE U | UX Mep 0
TOCIIEICTBUS, MOCJICACTBHU I JIMKBUIAITUN POGUITAKTHKE U




MJIaHUPOBATH
MEPOTIPHUSITHS T10
PO UITAKTHKE U
JIUKBHIAIUN
OCJIENCTBUNI
JKOJIOTHYECKHUX
KaracTpod,
MPUHUMATH

PO UITAKTHIECK
ue Mephl IS
CHH)KEHHSA
YpOBHS
OITaCHOCTEH
Pa3IMYHOTO BUIA
1 UX
MMOCJIEICTBUI

IKOJIOTUIECKUX MOCTICICTBHH JTMKBUIAAT
KaracTpod IKOJIOTHYECKUX MOCTIEICTBHIA
karactpod IKOJIOTUIECKUX
KaTacTpod
yMeeT -IJITAHUPOBATh YMmeHune -IEMOHCTpAIHSI
MEpPOIPUATHS TIO | INITAHUPOBATH YMEHHUS
NpoQUIAKTUKE W | MEPOIIPHSTHS IO | TUIAHUPOBATH
JTVKBUIAITIT npOUIAKTUKE U | MEPOIIPHUSITHS 110
MOCTICICTBHMA JTMKBUIAUT NpOPHIAKTUKE U
HKOJIOTUYECKUX MOCIICACTBHMA JTUKBHIAITIT
karactpod, IKOJIOTUIECKUX TIOCJICICTBHH
MIPUHUMATH Karactpod, IKOJIOTHYECKUX
npoUIAKTUYECK | IPUHUMATH Katactpod,
ue Mepbl Ui | MPOPUIAKTHYECKH | IPUHUMATH
CHIDKCHHSI € MEepbI JUIsI PO UIAKTUICCKA
YpOBHS CHW)KCHHUSI YPOBHS | € MEPBI [T
OTAaCHOCTEH OITaCHOCTEH CHIDKEHHUSI YPOBHSI
Pa3MYHOTrO BUJAA | PA3IMYHOTO BHJA M| OTIACHOCTEH
u UX | UX MOCIEACTBUI. | pa3jIMYHOIrO BUA U
IIOCJIEICTBUH. UX MOCIEACTBUM.
BIameeT | — MeTonamu | Brnanenue -BJIaJICHUE
MPUOIMHKEHHOTO | METOJAaMH MPAKTUICCKIUMH
(OLIEHOYHOT0) MPUOJIMKEHHOTO | HaBBIKAMH
pacuera (oLEHOYHOr0) IPUMEHEHUS
OCHOBHBIX pacueTa OCHOBHBIX | METOJIOB
anmaparoB anmapaToB PHUOJIFKEHHOTO
OYHCTKH. OYHCTKH. (OIIEHOYHOT0)
pacueTa OCHOBHBIX
anmaparoB
OYHCTKHU

MeToauveckue peKOMEHAALMH, ONpeeAIne NPoueaypbl OlleHUBAHUS

pe3yJIbTATOB OCBOCHM S AU CIIUTIIUHBI
Tekymmui KOHTPOJIb 3HAHUM OCYIIECTBIISIETCS TOCPEACTBOM TECTOBBIX U

IMMCbMCHHBIX KOHTPOJIBHBIX pa60T.

B Tcuenue
MOCENIaeMOCTh, PabO0Ty Ha MNPAKTUYECKUX 3aHATUSIX, JOKJIAIbl U KOHTPOJLHBIC
pabOTHI BBICTABJISIOTCS B DJICKTPOHHOM CHCTEME ydeTa yCIEeBaeMOCTH Ha IOpTaje
JIB®Y. Ouenounsie cpeacTBa JUIsl TEKYIIETO KOHTPOJS yCIIEBaeMOCTH — paboTa Ha
CEMUHApaX W BBINOJHEHHUE MPAKTHUYECKUX PabOT, MPOMEKYTOUHAsI aTTeCTAlUs - 10
WTOTaM OCBOECHMS JUCLHIIJIMHBI HA OCHOBE PEUTHHI-CUCTEMBI, UTOTOBas aTTECTaLUs

Mo JUCHUIIJIMHE IIPONU3BOANTCA HAa OCHOBC TCCTUPOBAHM:, a4 IIOBTOPHAA aTTCCTAlMA -

cemecTpa

TEKYIIUe

0aJIbI,

B (hopMe yCTHOM CcllauM 3K3aMEeHa 110 BOIPOCaM.

HaOpaHHbBIC

CTyJCHTaMH



OueHOYHBIE CPeICTBA A/l IPOMEKYTOUYHOM aTTecCTALMI
Kpurepun onenkn pedepara u qokaaja:

100-86 6aynoB — BBICTABISETCS CTYIEHTY, €CIIU CTYJIEHT BBIPA3HJI CBOE MHEHHE
no chopMyIUpOBaHHOW MpobdiieMe, apryMEHTHpPOBaJl €ro, TOYHO OINpEJCINB e
comepkanue M cocTtaBistomue. CTyIeHT 3HAaeT W BIAJEET  HABBIKOM
CaMOCTOSITENIFHOM MCCIIEIOBATENIbCKON pabOThI MO TEME UCCIEIOBAaHUS; METOAAMH U
npueMaMy aHajlu3a TEOPETHYECKUX AacleKkToB u3ydaeMod obnactu. Pabota
odopMIIeHA TIPABUITHHO.

85-76 6amioB — paboTa XapakTepU3yeTCsi CMBICIIOBOM LIETbHOCTHIO, CBI3HOCTHIO
U TOCIEA0BATEIIbHOCTRIO HU3JIOKEHUS; JIOMYIIEHbl HE3HAYUTENbHbIC OIIMOKU TpH
OOBSCHEHHH CMBbICIA WM cojaepxaHus mpoOnembl. [IpogeMoHCTpUpOBaHbI
UCCIIEIOBATEIbCKUE YMEHUS M HaBbIKM. DakTUYECKMX OIIMOOK, CBSI3aHHBIX C
NOHMMaHUEM Ipo0eMbl, HET. JlonmyIeHbl 0JJHa-ABe OMUOKH B O(POPMIIEHHH paOOTHI.

75-61 Oamn — CTYOEHT HPOBOJUT JOCTATOYHO CAaMOCTOSITENIbHBIN aHaiIu3
OCHOBHBIX JTallOB U CMBICIOBBIX COCTaBJSIONIMX IMPOOJIEMbI; TTOHUMAaeT 0Oa30BbIE
OCHOBBI U TEOPETHYECKOE OOOCHOBAaHHME BbIOpAHHON TeMbl. JlomylieHbl OUIMOKU B
CMBICJIE UJIU COAEPKAHUU MPOOIeMbl, 0QOPMIEHUN paOOTHI.

60-50 GamtoB — ecnm paboTa TpeACTaBIsSICT COOOW TMepecKa3aHHBIN WM
MOJHOCTBIO TMEPENUCAHHBIA HCXOAHBIM TEKCT ©0e3 Kakux Obl TO HHU OBbLIO
KOMMEHTapueB, aHanu3za. He packpbiTa CTpyKTypa U TeOpeTHUYECKas COCTABIISIOIIAs
TeMbI. J[onyIIeHO 3HaYNTEIbHbIE OITMOKN B CMBICJIOBOM COJEP>KaHUU PACKPhIBAEMOM
po0semMbl ¥ B 0(hOpMIICHUU PaOOTHI.

KOoHTpOJIb OCTHXKEHMH LEId Kypca OCYLIECTBISETCS HAa OCHOBE TEKYIIEH
IIPOBEPKH 3HAHUW M0 IIKAJIEC PEUTUHI-OLICHKW 3HAHWW CTYIAEHTOB: MeHee u 60% —
«HEYIOBJIETBOPUTEIBHOY, 61-75 % — «ymoBIEeTBOPUTENBHOY», [6-85 % — «xoporioy,

86 u 6oJiee MPOIEHTOB — «OTIUYHO.

TunoBbie TECTOBbIE 32JaHUS K IPOBEPOYHOM padoTe 1A TeKylleil U HTOr0BOi

NMPOBEPKHU 3HAHUN TUCHUILINHE ((PparMeHT)

JIONUIIUATE WA JAUTE ONPEJEJEHUE:
1. MaTeMaTHYeCKHE MOJICIIH CO3/al0TCS B PE3y/bTaTe IMPOBEICHHS
AKCIIEPUMEHTOB U 00pabOTKH UX Pe3y/bTaTOB METOJAMH MaTeMaTUYE€CKOW CTATHCTUKH.




2. JIns HOpMaNbHOTO (HYHKIIMOHHPOBAHUS OOBEKTOB YPOBHS HEO0XOAUMO,
4TOOBI YCIIEITHO JCHUCTBOBAIHM OOBEKTHI O0JIee YPOBHSI, HO HE HA00OPOT.
3. [Mpunnun WHBapUAHTHOCTH MOJIeITN 3aKIII0YaeTCs B TOM, 4TO

4. KayecTBeHHast CTPYKTypa MOJIEJIN OMUCHIBAET
5. Mozenb — 310

OBBEJIUTE KPYKKOM HOMEP IPABUJIBHOI'O OTBETA!

6. Cnoxxnocts MoaenupoBanus aeiictBust OC Ha opraHu3M 00yCIIOBIIEHA, MPEXK/IE BCETO, €¢
1) vepapXuYHOCTHIO 3) monmu¢pakTOPHOCTHIO
2) HE3aMKHYTOCThIO 4) UHEPLIMOHHOCTHIO

7. Ilpouecc MoaeIMpOBaHUs BKIIFOYAET CTAAUN

1) dbopmanuzanuu, MOJACTUPOBAHKS U HHTEPIPETAIH

2) popmynupoBanus poOIIeMbl, (hopMaTH3aLUuH, MOJICTUPOBAHKS U HHTEPIIPETAIIH

3) bopmynupoBanus mpobIeMbl, pa3pabOTKH MOETH, (hOpMaTU3aIliH, MOICITHPOBAHUS U
UHTEPIpETauu

8. Ctanus HETOCPEACTBEHHOM pa3pabOTKU MOICIIN 3aKII0YAeTCs B

1) J0ruKo-MaTeMaTHYECKOM OMMCAHUU MOJICITUPYEMO CUCTEMBI B COOTBETCTBHH C
dbopmynupyeMon mpooaemMoit

2) omHcaHUU MPOOJIEMBI U TIeIel MOACTUPOBAHHUS

3) onpenenennu K03)UIMESHTOB YpaBHEHU

9. lenoBas urpa — 3T0 MOJIEb
1) ananutudeckas 3) MMHTAILMOHHAS
2) croxactuueckas 4) sMmupudecKast

10. UtoOnI 0OpaTHast CBsI3b B AWArpaMMe Oblia MOJIOXKHUTEILHOM, YUCIIO «-» CBS3CH B HEH JOIKHO
OBITH

1) yeTHBIM 3) paBHBIM YHCITY TIOJOKHUTEIBHBIX CBSI3EH

2) HEYETHBIM 4) MeHbIIIe YUCIIa MOJ0KUTESIBHBIX CBSI3CH

11. Cuctema Ha IpUBEIEHHOMN CXEMe COAEPKHUT OOPATHYIO CBSI3b

1) MOJOKUTETBHYIO —

2) OTPHIATEIBHYIO

YUCJIICHHOCTBD ITOITYJIAIITUH | | CMEPTHOCTH |
3) HeHTpalbHYIO = T_T
4) He COMEPIKUT
yaenbHast
CMEPTHOCTBH

12. CmbIcn 3anaca 3aJ10K€H B KaTerOpuu
1) dbonna 3) uHGOPMAIMOHHOM CBSI3U
2) moTtoka 4) mpeoOpa3oBarens

13. CMBICT CKOPOCTH 3aJI05KEH B KATETOPUU
1) dbonna 3) uHGOPMAIMOHHOM CBSI3U
2) moToKa 4) mpeoOpa3zoBaTeIs

14. KoadpuumeHT ectecTBEHHOM rHOeN TPABOSTHBIX )KUBOTHBIX 3aBHUCUT OT
1) 4KMCIEHHOCTH XUIIHUKOB 3) mpoMmbIcia yenoBeka
2) YHCICHHOCTH TPABOSIHBIX 4) 6buomaccel pacTeHHiH



15. Jlns nmporHo3a 4ucaeHHOCTH MOMYJIILUN ypaBHEHUE ManbTyca MOKHO MCIIO/Ib30BaTh Ha
IPOMEKYTKE BPEMEHH

1) GeckoHEYHOM 3) KOpOTKOM

2) I0CTaTOYHO JJIMTEIHLHOM 4) ompeneaeHHOM

16. Jloructuueckoe YpaBHCHHUEC JTHUHAMUKH YUCICHHOCTH IIOMYJIAINU HOCUT UMS

1) Manbryca 3) depxroancra-Ilepna
2) BoabTeppa 4) Opaun
17. B 1oructudeckoM ypaBHEHUHU JUHAMHUKUA YMCICHHOCTH nonysauuu K Ha3bIBa€TCA TOYKOU
1) paBHOBecus 3) ontumyma
2) MUHAMyMa 4) makcuMyma

18. HOHYJ'IHI_[I/ISI HaxoOdUuTCs B CTaOMIILHOM COCTOSIHUU Ipu &

1) >0 4) >1
2) <0 5) <1
3) =0 6) =1

19.B monenu BonbTeppa 4yBCTBUTEILHOCTD BH/Ia K HEAOCTATKY MTUIIH XapaKTEPU3YET
ko3 urmeHT

1) a 3) y

2) B 4) ¢

20. Eciu yzienbHas CKOPOCTb IPUPOCTA B OCHOBHOM YPaBHEHUH JUHAMHUKH YUCICHHOCTH
HOMYJISIIAH TOCTOSIHHA, TO YPAaBHEHHUE HOCHUT MM

1) Jlecmu 3) BombTepa

2) Manbtyca 4) depxronnscra-Ilepiaa

21. B noructu4eckoM ypaBHEHUH TUHAMHUKH YHCICHHOCTH TOMYJISIIMK TapameTp ff Ha3bIBaeTCs
1) k03 UIHEHTOM CMEPTHOCTH 3) EMKOCTBIO Cpeibl
2) K03 PUITMECHTOM CaMOOTPABIICHUS 4) crierduyeckum ko3P PUIMESHTOM pocTa

22. OCHOBHOE ypaBHEHHE TUHAMHUKN YUCICHHOCTH TTOMYJISIIUN
D x(t+A)=x(t)+B-D
2) X(t+At) =x(t)+ (a— B)- x(t) - At

dx
3) —=&-x
dt
23. CkopocTu U3MEHEHHs YNCIEHHOCTH BU1a B Moie BonbpTeppa oOparmiatoTcsi B HOJIb
1) B obOmnacTu, nexarieii Boiiie rpapuka 3) B Toukax rpaduka Ha ocu 0X
2) B Toukax rpaduka Ha ocu 0Y 4) B oOnactw, Jexariei Humxe rpaduka

24. B monenu BosibTeppa nepBblif BUT BEIMPET KOTaa

gl g2 el &2

1) —>— 2) —<—
al a2 ol a2

25. [lpn yBenmMUEHUN YUCICHHOCTH MPUPOAHON NOMYISAIUE CKOPOCTh €€ BO30OHOBJICHUS
1) yObiBaeT 3) He MeHsieTCs

2) BO3pactaeT 4) ctabunusupyercs



OBBEJUTE KPYKKAMU HOMEPA IIPABUJIbHBIX OTBETOB!
26. TpeboBaHusl, MPEABABIIEMbIEC K MATEMAaTUYECKIM MOJICTISIM

1) HeonpeneneHHOCTh 4) 5KOHOMHYHOCTb
2) yHUBEPCAIBHOCTh 5) BBIYHCIUMOCTb
3) To4HOCTH 6) HarJIIIHOCTh
27 I1paBUiIbHbIE YTBEPKIACHUS 110 AUArPAMMe \L

\D

1) A — BHyTpeHHSIsI IepeMeHHast  4) 3TO MOJIOKUTEIbHAS eI 00OPaTHOM CBSI3H
2) A — BHEIIHSS IEPEMCHHAS 5) 310 oTpHIIaTENbHAS TIETIIsI 0OPATHOM CBS3H
3) D — BHyTpeHHSs TepeMenHas  6) B AuarpaMme HET 0OpaTHOM CBSI3H

7) HaOo1aeTCs SKCIOHEHIMAIbHBIN pocT C

28. Moaens BonbsTeppa paccmaTpuBaet

1) BO3pACTHYIO CTPYKTYPY HOMYJISIIUAH 4) B3aMMOJICHCTBHUE JBYX BUJIOB
2) r100aIbHYI0 MUPOBYIO JHHAMHKY 5) MMHAMUKY TONYJISIUH
3) KOHKYpPEHTHbBIC OTHOIICHHUS 6) OTHOILICHUS «XUIIHUK-KEPTBA»

YCTAHOBUTE COOTBETCTBUE

Buowr mamemamuuecxux
29. Tpusnaxu knaccuguxayuu .
MoOenel
1) XapakTep 0TOOpakaeMbIX CBOMCTB OOBEKTA a)  AJropuTMHYECKHE
2) Crioco0 mpe/iCTaBICH s CBOWCTB 00BEKTA b)  MmwuranmonHbie
3) Criocob nosyueHust MOJCIIH c)  CrpykTypHBIC
d)  Teoperuueckue
e)  DyHKIMOHAIBHBIC
f) DOMIUpUIecKre
OTBETHI: 1- P 2— ;o 3—
30.
Juacpamma ‘ Cooepotcanue
1) A>"B a) uem Ooublie A, TeM Oosblie B ) ecnu A UCTUHHO, TO B UCTUHHO
2) A>B b) uem Gombine A, TeM MeHbIIE B f) ecmu A uctunno, TO B J0XKHO
C) uem MeHblIe A, TeM Ooble B, g) ecinu A JIOKHO, TO B HICTHHHO
d) uem MeHbliie A, TeM MeHbIIIE B h) eciu 4 10%HO, TO B T0XKHO
OtBeTnl: 1 — 2 —
31. Obpammas cesa3vb Odrcudaembviti mun OUHAMUKU
1) [MonoxwurenpHas a) HEOrpaHMYCHHBIH POCT
2) OrpunarenbHast b) skcroHeHIManbHOE yOBIBaHHE
C) CTpeMIIeHHE K HEKOTOPOU 11en
d) SKCHOHEHIIMATBHOE BO3pACTaHHE
€) KoyieOaHuUs C TIOCTOSIHHOM aMILTUTYI0M
f) mpeObiBaHKE B CTAIIMOHAPHOM COCTOSTHHU
OtseTsl: 1 — 12—
32.
Tun cea3u Ilapa nepemennvix
1) IonoxurensHas a) YHCJIEHHOCTb MOMYJISAIUH —> POXKIAEMOCTh
2) OrpunarenbHas b) uuCIeHHOCTH MOMYMSIMUA —> CMEPTHOCTh

C) POXIaeMOCTh —> YHCICHHOCTD MOIMYJISIHH
d) cMepTHOCTh—> YUCIEHHOCTH MOMYJISIUN
€) yIenbHas POKIAEMOCTh —> POXKIAEMOCTh




‘ f) ynmenbpHas cMEPTHOCTH —> CMEPTHOCTH
OtBeTnl: 1 — 2—

YCTAHOBHUTE IPABUJIBHYIO NOCJEJOBATEJIBHOCTD!

33. PacmionoxuTe MOAEIHU IO CTENICHH BCEOOIHOCTH (B TIOPSIKE OT YaCTHBIX 70 OoJiee O0MIHX):
_ (usuueckue

_ TEOMETpHYECKHE

_____ MaTeMaTHYecKue

34. PacnosnoxuTe HEKOTOPBIE 3TAIbl MOJCIIUPOBAHHUS 10 MTOPSIKY UX BBITIOJHECHUS:
____ TIPOTHO3UPOBAHHE
_____(¢opmynupoBaHue IpoOIeMbl
_____dopmanmzanus Moaenu
pa3paboTKa KOHIIENTYAIbHOW MOJICIN
_____TmapaMeTpuyecKas UIACHTH(PHUKAIISI
____Bepuduxanus paboTel MOAEIN

35. BbIBOJ OCHOBHOT'O YpaBHEHHs JUHAMUKH YMCICHHOCTU MOMYJISILIUU

___ BBECTH IOHATHUE YAEIbHON CKOPOCTH IPUPOCTa

_____mepeittu k npeaeny npu At—0

___ TIOJYYHUTb HETIPEPHIBHYIO MOJEIb

_ HAiiTH HapalieHHOe 3HAYCHUE YHUCIICHHOCTH 3a nepuof (t+ At)

___ ONpenenuTh JUHEHHbIEe QYHKIUU IPUPOCTa POKIAEMOCTH U CMEPTHOCTU
__ 3aduKcupoBaTh MOMEHT BpeMeHHU t U 1aTh eMy npupatienue At

____ ONpeAenuTb CPEIHIOK CKOPOCTh N3MEHEHMs YMCICHHOCTH 3a nepuog At

HAPUCYMUTE!
36. DnemeHTapHas AMarpaMma IpoyKIIMOHHOIO ITPOLIecca UMEET BH/L

Tembl pedepaToB:

1. MaremaTH4ecKoe MOJEITUPOBAHNE OMOTCOXMMHYECKUX ITHKIIOB.

2. Monenu MajbIX KPyrOBOPOTOB BEIIECTBA U DHEPTUHU

3. Maremarnyeckoe MOIeTMPOBaHNE OMOJIOTHYECKOTO KPYrOBOPOTa yriepoa.

4. MareMaTndeckoe MOJACIIUPOBAHUE B3aMMOICHCTBHS TIOYBHI M CPEIbI.

5. Marematnyeckoe MOJEIMPOBAHUE TIEPEHOCAa Teria TOoJ JIeWCTBHEM
KoJIeOaHMi1 aTMOC(EpPHBIX YCIOBHIMA.

6. MareMaTnyeckoe MOIECITUPOBAHUE TPOAYKTUBHOCTH arpO3KOCHCTEM.

7. Mopnenu arpobuornieHo3a. CozmaHue U TMOJJIEpKAHUE HCKYCCTBEHHOM
HKOCUCTEMBI.

8. Monenu OHOIOTHYECKOTO MeTo/a OOpPHOBI C HEXKENATEIHbHBIMH BHIAMH.
Moaenu snuaemMun

9. Mopaenu riobabHBIX KPYTOBOPOTOB BEIIECTB



10. Mopaenn nTMHaMUKHA OMOJIOTUYECKUX CHCTEM

11. Mogenu 1y OLEHKHM WM TPOTHO3a COCTOSHUS W YPOBHS THUIPOCHEPHI.
KoHcTpynpoBaHue Moiesid IPYHTOBBIX BOJT

12. Mogenu OIeHKH W TPOTHO3a 3arps3HEHUs aTMOC(hephl TPOMBIIUICHHBIMU
BBIOpOCaMu

13. Mopenu olIeHKH HapyIICHUS U MPOTHO3a 3arps3HeHusl IUToc(epsl

14. Moaenu CTpyKTyp OMOJIOTMYECKUX CUCTEM

15. Moaenu CTPYKTypbl W JUHAMUKH TONyJAluu. Mojaenun JUHAMUKH
BO3PACTHBIX TPYIII B MOMYJISIAHA

16. MoaenupoBanne B3aUMOJCUCTBYIOIMX BUIAOB (MOJCIH KOHKYPEHITUH,
napasuTHU3Ma, XUIHUYeCTBa U JIp.)

17. MoaenupoBaHHE MPOIIECCOB MUTPAITUU PATHON30TOIIOB B JIaHAIIA(TaX.

18. MoaenupoBaHue pocTa HaCEICHUS.

19. Mopens 6aanca BelecTBa U SHEPTUu

20. O6meruTaneTapHas MOJIEIb MTEeI0TCHE3a.

21. O1nieHKa COCTOSIHMSI OKPY’KaroIIed Cpelibl ¢ HMCIOJIB30BAHUEM MOJCIBHBIX
OMOWHIUKATOPOB

TeMmbl 10KJIa/10B.

[IpuMepbl TPUKIAAHBIX MPOTPAMMHBIX KOMIIIEKCOB W KOMITBIOTEPHBIX
IporpaMM, HCIOJAB3YEMBIX JUIS  TeJIed  MaTeMaTHYeCKOro  MOJCITMPOBAHUS
AKOJIOTHYECKUX ITPOIIECCOB U SBJICHHIA:

1. OMOreOXMMHYECKUX IIUKIIOB;

MaJIbIX KPyrOBOPOTOB BEIIECTBA U DHEPTHUH;

OMOJIOTHYECKOTO KPYrOBOPOTA BEIIECTB;

B3aMMOJICHCTBHS TIOYBBI U CPEIIHI,

nepeHoca Teria moj AeCcTBUEM KoJebaHuii aTMOCc(EepHBIX YCIOBHIA;
MPOYKTUBHOCTH IKOCUCTEM;

CO37aHME | MOJICPIKaHNE UCKYCCTBEHHON DKOCHCTEMEI,

OMOJIOTMYECKOT0 METO 1a OOPHOBI ¢ HEeXKeaTeIbHBIMHA BUIAMU,

© © N o g B~ WD

SIHUAEMUH,



10. nuHAMUKHA OMOJIOTHYECKUX CUCTEM,

11. onieHKM ¥ MPOTHO3a COCTOSIHUS M YPOBHS THIPpOChHEpHI;

12. KOHCTpYHPOBAHKUE MOJICIIA TPYHTOBBIX BOJI;

13. oleHKM W  TPOTHO3a  3arpsi3HEHUS  aTMoc(epbl  TTPOMBITTUICHHBIMU

BBIOpOCamu;

14. oneHKHM HapYILICHHS U IIPOTHO3A 3arPsI3HEHUS TUTOCHEPHI;

15. cTpyKTyp OMOJTOTHUYECKUX CUCTEM;

16. CTpYKTYpBI U TUHAMUKH TTOMYJISAIINH,

17. nTMHAMWKA BO3PACTHBIX TPYIII B TMTOMYJISIINAH;

18. B3amMoelCTBYIOMUX BHAOB (MOJENM KOHKYPEHIIUH, Tapa3suTHU3Ma,

XUITHUYECTBA U JIP.);

19. mporteccoB MUTpalK PaIUOU30TOIOB B JaHAMA]TAX;

20. pocTa HaceeHus,

21. OMoMHIUKAIINH.

Bonpocsl k 3k3amMeny

1. TloHaTHe MaTeMaTHYECKOrO MOJICIIMPOBAHMS: IICIH, YPOBHHU, Ha3HAUYCHHE,
TIPUMEDHI.

2. MopgenupoBaHue KaK OCHOBHOW METOJ| TO3HAHHS CIIOKHBIX MPUPOTHBIX
CHCTEM.

3. DkocucTeMa Kak OOBEKT MaTeMaTHYECKOTO MOJCITUPOBAHHS W CIOXKHAS
JIMHAMHUYECKash CHCTEMa.

4. TIpuHIUIIEI CUCTEMHOCTH MOJCITUPOBAHUS SKOJIOTHICCKUX OOBEKTOB.

5. Mogaenu: noAaxoasl kK knaccuukamuu. OCHOBHBIE BHUIBI MOJENEH,
HCIIOJIb3YEMBIX B OKOJIOTHH.

6. OO030p CyMmECTBYIOIMHX IMOAXOA0B K MaTEeMaTHYECKOMY MOJCIUPOBAHHUIO
AKOJIOTHYECKUX ITPOIIECCOB.

7. Bumpt Mopeneii mo cmocoOy TMpeACTaBICHUS CBOWCTB  OOBEKTa
(aHAIUTHYECKHE, aITOPUTMUYCCKUE, MMUTAIMOHHBIC).

8. Bumpt wMomenelr mo ¢Qopme mpencraBieHus cucTeM ((pu3HUECKHeE,

UKOHOTpadHUUeCcKHe, IKOJIOr0-MaTeMaTUIECKUE U 1. ).



9. Tunbl TOBEACHHS CUCTEM BO BpEeMEHHU. J[MHAMHYECKHWE U CTaTUYECKHE
MOJICIIH.

10. He3aBucumbie TeHACHIIMM B MOJeIupoBaHuu. lcnonb3oBaHue wmetojaa
Momnre-Kapiio B MoeIMpoOBaHuH.

11. O6mme  cBoiictBa  Mmoxenei. TpeboBaHus, MpeabIBIIEMbIE K
MaTEMaTUYECKUM MOJIEIISIM.

12. HazHaueHne MaTeMaTHYeCKOTo MOACIUPOBaHUS cucTteM. [Ipumepsr.

13. Craguu pa3paboOTKu MOJEIN U OCHOBHBIE TAIbl MOJCITUPOBAHHUS.

14. O6mass cxeMa U3Y4YEHHUsI CIOXKHBIX JUHAMHUYECKUX CHUCTEM METOJIOM
MaTEMaTHYECKOTO MOACITUPOBAHUS.

15. Dranel  MOAENUPOBAHUS:  MapaMeTpuyecKkas  WACHTH(PUKALUS U
MaTeMaThyeckast popMaanu3aimsl.

16. DnemMeHThI TeopHH Mo00Us, TPUMEHSIEMbIE B MOJICTUPOBAHUH.

17. IlpuurHHO-CJIEICTBEHHBIE CBSI3U: MOJOXKUTEIbHAS U OTPUIATEIbHAS CBSI3H,
ITAKITBI.

18. IlotokoBbie auarpammbl. DOHABI W TOTOKH, MpuMepbl. [Ipumepsl
HEKOTOPBIX IMPOIIECCOB.

19. TlpoayKImoHHBIN U IUHEHHBIN Mpoiiecc, S-00pa3Hblil pocT. [IpumMepsl.

20. OcHOBHOE ypaBHEHHE IWHAMUKH YHMCIEHHOCTH mnonyisiuuu. [loBenenue
MOJIENIN TIPH Pa3HBIX 3HAYEHUSAX TTApaMETPOB.

21. Jloructuyeckoe  ypaBHEHHE  JUHAMUKH  YUCJIECHHOCTH  TOMYJISAIIHH.
JuckpeTrHas u HenpepbiBHAsA (popMbl. 3ana3IbIBaHUE B CUCTEME.

22. Mogenb BonbTepa (KOHKYpEHIIHS 110 TUTAHHUIO).

23. Monenu CUCTEMBI «XUIIHUK — KepTBa». Tumbl Tpopuuecknx QyHKIIUi.

24. IlpuMeHeHne MaTeMaTUYECKUX MOJIENIeH B DKOJIOTHH.



