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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., PhD., associate professor of ecology department,
School of Natural Science; FEFU.

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

Pabouast mporpamma y4eOHON AUCIHUTIUIMHBI « DKOJIOTHIECKOE MOJCITHPOBAHUEC)
pa3zpaboTaHa Il CTYJEHTOB 4 Kypca OakanaBpuaTa 1Mo HaIpaBICHUIO MOJATOTOBKHU
05.03.06 «3Dkomorus u npupoonoias3oBanue» npoduis «l[Ipupogonons3oBaHue.

HucunmimnHa «3Oxonorudeckoe wmoxaenupoBanue» (b1.5.3.5)  oTHocuTcs k
y4eOHOMY MareMaTuueckoMy M KommbiorepHomy wmoaynio (b1.B.3) u Bxomut B
0a30BYIO YaCTh.

OOmasi ~ TPyIOEMKOCTb  OCBOCHHS  JAWCIUIUIMHBI  ««OKOJOTHYECKOE
MOJICIUPOBAHUE» COCTaBIsIET 3 3aueTHbie enuHullbl, 108 yacoB. YueOHBIM IJITaHOM
npeaycMoTpenbl JieknnoHHble (10 wacoB) m mpaktmueckue 3aHsATHsS (20 dwacoB),
caMoCToATeNbHAas paboTa cTyZeHTa coctaBigeT 51 vac. JJucuumninHa peanusyercs Ha
4 xypce OakanaBpuata B 8 cemecTpe.

[IpenomaBanme Kypca CBsSI3aHO C JPYTMMH KypcamMH TOCYIapCTBEHHOTO
oOpa3oBarenbHOTr0 cTaHjapta: «CoBpeMEeHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHNY,
«Maremaruka», «OOmas »skonorus», «l'eorpaduss wu naHamWA(TOBEICHUEY,
«Ikonorudyeckoe kaprorpadupoBanuey, «MareMaTuuecKrue METOJIbI B SKOJOTUN» U
OMMPACTCA HA UX COJIEPIKAHHUE.

Heabo kypca «DKOJIOTHYECKOE MOJICIUPOBAHUE». JaTh 0a30BbIE€ OCHOBHI,
MO3BOJISIONINE OPHEHTHPOBATHCA BO MHOXKECTBE MATEMAaTHYECKUX MOJENed B
00JIaCTH 3KOJIOTHH.

3agaum Kypca:

1) O3HAKOMJICHHE C OCHOBHBIMH TEPMHHAMH W TOHSATHUSMU MAaTEMaTHYECKOTO
MOICITUPOBAHMUS;

2) OCBOGHHE METOI0B MAaTEMATUIECKOTO MOACIUPOBAHUS IPUPOTHBIX JTAHHBIX U
OHMOJIOTMYECKUX CUCTEM,

3) TPaMOTHOE HCIIOJIB30BAHHUE PE3YJIBTATOB MATEMATHUYECKOTO MOICTHUPOBAHUS
JUIsi 00pabOTKU, OMHMCAHMS, UCCIEAOBAHUS M ONTUMHU3AIMK YIpaBiIeHUS B 00JacTH

9KOJIOTHH U IIPUPOOII0Ib30BAHUS,



4) hopMHpPOBAHNE HABHIKOB IPOBEACHHS MAaTEMaTHYECKOTO MOJICIUPOBAHMS
HKOJIOTUYECKUX TAHHBIX.

TpeOoBaHUsI K YPOBHIO OCBOCHHS COJEPKAHMS Kypca: 3HAHHE TEOPETHUYECKUX
OCHOB MAaTEMAaTHYECKOW CTATUCTUKH W MOJACIHUPOBAHUS, HABBIKA IPAKTUIECKOTO
UCIIOJIb30BAaHUSI MaTEeMaTHYECKUX METOJOB B HCCIEJAOBAHUSX IKOJIOTMYECKUX
npolieccoB, 0a30Bble 3HAHUS B 00JacT HMH()OPMATUKH, HABBIKM HCIIOJIb30BAHUS
MPOTPAMMHBIX CPEJICTB U PAOOTHI C KOMITBIOTEPOM.

Kypc cocrout u3 Teopernyeckord — JIGKIIMOHHOW W MpakTUdeckod paboTel. B
X0JIe IPAKTUYECKON YaCTH Kypca CTYACHTHI TOTOBAT JOKJIAAbI B pedepaTsl.

3aBepatomiet (GopMol KOHTPOJS MO AWCIHUILIMHE sBIsieTcss sKk3ameH. K
UTOTOBOMY KOHTPOJIIO 3HAHUM JIOMYCKAIOTCS CTYJIEHTBHI, KOTOPHIC BBIMOJIHUIH
MpaKTUYECKue pabOTHl M UMEIOT 3a4TCHHBIE pedepaThl U OTUET 110 WHIUBHUIYATHHOU
pabore.

JIJ1st yCHenrHoro M3y4eHus: AUCIHUILUIUHBI « DKOJIOTHYECKOE MOJCIUPOBAHUE) Y
OOyJaroImMXxcss JTOJDKHBI OBITh  COPMHUPOBAHBI  CICAYIOIINE TPEIBAPUTEIHHBIC
obmekynsTypubie (OK), o6menpodeccronansupie (OIIK) u mpodeccuonambHbie
komrierenuun  (I1K), cdopmupoBaHHble paHee OCBOEHHBIMH JUCHUILTMHAMU
(xomnereniun 13 OC BO JIBOY 0OakanaBpuaTa T0 HANpaBJICHUIO TOJATOTOBKH
05.03.06 «32konorus u NPUPOIOTIOIH30BAHHEY ):

® CIIOCOOHOCTBIO K  CaMOCOBEpIICHCTBOBAHHWIO W  CaMOPa3BUTHIO B
npodeccuoHanbHOM chepe, K MOBBIIICHHI0 001meKyIbTypHOro ypoBHs (OK-1);

® CIOCOOHOCTHIO UCIOJIb30BaTh COBPEMEHHBIE METOJbl U TEXHOJOTHH (B TOM
guciie HHGOPMaIMOHHBIC) B ITpodeccroHaibHO# nesrenbHocTH (OK-5);

® CIIOCOOHOCTBHIO K CaMOOpraHu3aliy u camooopasoBanuio (OK-14);

® BiaJicHUEM Oa30BBIMH 3HAHUSIMH B 00JacTH (YyHIAMEHTAIBHBIX Pa3/IesioB
MaTeMaTUKH B 00BbeMe, HEOOXOIUMOM JJisi BIAJCHUS MAaTEMaTHYECKUM arapaToM
AKOJIOTMYECKUX HayK, 00paboTKM MH(OpMAIMM U aHaWU3a JaHHBIX MO SKOJIOTHHU U
npupozomnois3oBanuio (OITK-1);

® BiaJicHUEM O0a30BbIMU 3HAHUSMU (YHIAMEHTAIBHBIX DPa3fesioB (U3HKH,

XUMUM UM Ouojoru B oObeMe, HEoOXOAUMOM JUIsi OCBOCHHUS (PUBMUECKUX,



XUMHYECKUX U OMOJOTHYECKHX OCHOB B SKOJOTHH U MPUPOOINOIb30BAHMS; BIAJACTh
METOJaMU  XMMHYECKOTO  aHaiu3a, BIaJAEeThb 3HAHUSIMH O COBPEMEHHBIX
JUHAMUYECKHUX Tpolieccax B MPUPOJE U TexHochepe, 0o cocTosiHuu reocdep 3emin,
HKOJIOTUHU U 3BOJIOIHMH OMOC(ephl, TI00ATbHBIX SKOJIOTHYECKHX MPOoOIeMax, a TakxKe
METOJaMH 0TOOpa U aHANIU3a T€0JOTUYECKUX U OMOJIOTUYECKUX MPO0; UMETh HABBIKU
UICHTUGUKAIIMM W ONUCAaHUS OHOJOTMYECKOrOo Ppa3HOOOpas3usi, €ro OIEHKU
COBPEMEHHBIMH METOAMHU KOJIMYeCTBEHHON 00padboTku nadopmanuu (OI1K-2);

e BjajieHHEeM 0a30BBIMU OOIIENTPOGECCUOHATBHBIME (O0IIEIKOTOTHUYECKUMH )
MPEACTABICHUSIMU O TEOPETHUYECKHMX OCHOBAaX OOIIEH HKOJIOTUHU, TI'EOIKOJIOTHH,
IKOJIOTHH YEIIOBEKa, COMATBHOM YKOJIOTHUH, OXpaHbl OKkpyxarotei cpeasl (OI1K-4);

® CIOCOOHOCTHIO MOHUMATh, U3JIaraTh U KPUTHUECKH aHAIM3UPOBATh 0A30BYIO
UH(OPMAIIHIO B 00J1aCTH SKOJIOTUHU | ITpHupotonoib3oBanus (OITK-7).

B pesymbraTe OCBOEHUS AMCHUIUIMHBI «DKOJIOTHUYECKOE MOJCIUPOBAHUE)
OOy4YaIOIINICS  00/Icen  001adams  CIEAYIOIMUMHE  001IenpodhecCuOHATBHBIMU
xommnereHimsMu (OITK) u npodeccronansubivu kommnereHusamu (I1K) B obmactu
«DKOJIOTUU U TIPUPOIOTIONH30BAHUS:

- BJjajieHHMEeM 0a30BBIMU 3HAHUSMU B 00JacTU (yHIAAMEHTAIBHBIX PAa3fesioB
MaTeMaTHKU B 00beMe, HEOOXOAMMOM /sl BJIAJEHUS MAaTEeMAaTUYECKUM ammapaToM
HKOJIOTHYECKUX HayK, oOpaboTKM MH(OpMAIMK M aHalW3a JAaHHBIX MO IKOJIOTHH U
npupozomnoiszoBanuio (OITK-1);

- BJaJICHUEM METOJaMU OTOOpa Mpo0 M MPOBEACHUS XMUMHKO-aHATHUTUYECKOTO
aHaJln3a BPEAHBIX BHIOPOCOB B OKPY’KAIOILYIO CPEy, TEOXUMHUECKUX MCCIIECOBAHUM,
0o0pabOTKM, aHaidM3a M CHUHTE3a MPOU3BOACTBEHHOH, MOJIEBOM U J1aOOpaTOPHOMN
DKOJIOTUYECKON  MHQPOpMAIMK, METOAAMH COCTaBICHHS  DKOJOTHYECKHUX U
TEXHOTEHHBIX KapT, cOopa, oOpabOTKH, CHCTEMaTu3alliy, aHajau3a WHGOpMaIUH,
dbopMupoBanus 6a3 NaHHBIX 3arpsS3HEHUS OKPYKAIOMICH CpeIbl, METOJaMH OIICHKHU
BO3JICUCTBUSI HAa OKPYXAIOIIYI0 CPENy, BBISABISATh MCTOYHHMKH, BUJBI M MAaCIITAOBI
TexHoreHHoro Bo3aeictus (I1K-2).

[Inanupyemble pe3yabTaThl OOy4YeHHS 1O MJAHHOW JUCIHIUIMHE (3HAHUS,

YMCHHU:I, BJIaI[eHI/IH), COOTHCCCHHBIC C IINIAHUPYCMbBIMH PC3YyJIbTaTaMU OCBOCHUA



00pa30BaTEeNbHON MPOrPaMMBbI, XapaKTEPU3yIOT 3Tanbl (HOPMHUPOBAHUS CIECIYIOIINX

KOMIETEHIIMI 1 IpUBeIeHbI B Tabnuie 1.

Tabnuma 1 — ®opmuposanue npodeccronanbubix (ITK) u obenpodeccuoHaIbHBIX
komneteHnui (OIK) nmpu n3y4eHUn TUCIUTUTHHEI
«IKOJIOTHYECKOE MOJICITUPOBAHUE)

Kon u popmyuposka

KOMIIETEeHIMH
OIIK-1 - BinameHwe 0a30BLIMH
3HAHUSIMU B obJracTu
(byHIaMEeHTAIbHBIX pazzenos
MaTeMaTHKU B o0beMme,
HEOOXOAMMOM IS BIAJCHUS
MaTeMaTHYECKUM anmapaToM

HKOJIOTUYECKUX HayK, 00paboTKH
uH(OpMaIMK U aHaKM3a JAHHBIX
110 OKOJIOTHUH n
HPUPOJIONOIB30BAHHIO

[IK-2 - BnageHueM MeTOAaMH
orbopa mpoO W MPOBEICHUS
XUMHKO-aHaJTUTHYECKOTO
aHaJlu3a BpPEIHBIX BBIOPOCOB B
OKPYKaIOIIYIO cpeny,
TCOXUMHYECKHX  HCCIICIOBAHUM,
00pabOTKH, aHanmM3a U CHUHTE3a
MPOU3BOACTBEHHOM, TOJIEBOM U
1abopaTopHON  HKOJIOTHYECKOM
nH(popManuu, METOIaMH
COCTaBJICHHUS HSKOJIOTHYECKHX H
TEXHOTCHHBIX  KapT,  cOopa,
00paboTKH, CHUCTEeMaTHU3aI1H,
aHanM3a uH(popMaIuy,
dbopmupoBanust  6a3  JAaHHBIX
3arpsA3HEHUs OKpY’KaroIeu
Cpelbl, METOJIaMU OLICHKH
BO3JEUCTBUSL HA OKPYKAKOUIYIO
Cpely, BBIBIATH HCTOYHUKH,
BHJIBI M MACIITa0bl TEXHOTEHHOTO
BO3/EHCTBUS.

3naem

Jrtanbl GOPMUPOBAHHUA KOMIETEHIMH

- COBpPEMEHHbBIE METO/bl 00pPabOTKH WH(POPMAIIH;
(byHIaMeHTaIbHbIC pazaenbl 9KOJIOTHH "
UH(POPMATHKH;

Ymeem

- TI0JIb30BAaThCSl COBPEMEHHBIMHU KOMIIBIOTEPHBIMU
TEXHOJOTUSAMH,  HCHOJNB3YyeMbIMH Tpu  cOope,
XpaHeHuH, oO0paboTKe, aHauM3e U Iepeaaye
HKOJIOTUYECKOM NH(pOpMaIHH;

Braoeem

3naem

Ymeem

Braoeem

- MeToJaMM  MaTeMaTH4YecKOro  aHajim3a W
npencTaBieHusi THOPMAIMK B 00JIACTH IKOJIOTUU U
MIPUPOJIOTIONE30BAHUS

- TEOpPETUYECKHE OCHOBBI  OOIIEH
I€0JKOJIOTHH, JKOJOTUU  YeJIOBEKa,
HKOJIOTUH, OXPaHBI OKPY)KAIOIICH CPEIbI;
- OCHOBbI MAaTEMaTH4eCKOr0 aHalu3a M OCHOBHBIC
METOJIbI KOJMYECTBEHHON OLEHKH AKOJOTHYECKUX
00OBEKTOB;

- COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOTHH,
UCroib3yeMble MpH cOope, XpaHEHUH, 00paboTKe,
aHalu3e U nepegade UHGOpMaIuu;

9KOJIOTHH,
COLIMAIbHOM

- pemats 3a1auul Mpo(eccHoHATBHON IesITEIbHOCTH
Ha OCHOBE MH(OpMallMOHHON M 6ubmuorpaduyeckoit
KyIbTYpl ~C TNpUMEHEHHeM  WH(POPMAIOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH;

- 3HAaHHUIAMHN 06 OCHOBAax HpHpOILOHOJ’ILBOBaHI/ISI,
HDKOHOMHKHU  TPHUPOJOIONB30BaHUS,  YCTOHYHMBOTO
pa3BUTHUS, OLEHKH BO3JCHCTBUS HAa OKPYKAIOIIYIO
Cpedy, TMpPaBOBBIX OCHOB MPUPOIOINOIB30BAHUS U
OXpaHbl OKPYKAIOIIEH CPEbI;

- COBPEMEHHBIMH  METOJaMH  KOMIIBIOTEPHBIX
TEXHOJIOTUH Tpu cOope, XpaHEHHUH, O0OpaboTKe,
aHanu3e | nepeaayue SKoJIornueckod uHpopMaIm.

Jlnst hopMupoBaHUs BBINIEYKA3aHHBIX KOMIIETEHIIMA B paMKaX IACHUTLTAHBI

«IKOJIOTHUYECKOE

MOJCIHUPOBAHUC)

Inpn MHOpOBECACHUU  JICKOHMOHHBIX 3aHITUU

IUIaHUPYCTCA HUCIOJIb30BAHHUC HWHTCPAKTUBHBIX O6paBOBaTeJ'H>HI)IX TEXHOJOTUH C

HCIIOJIB30BAHNCM KOMIIBIOTCPHBIX CPIMy.HHL[Hﬁ.

HpaKTI/I‘—IeCKI/Ie 3aHATHA TaKXKEe



IJIAHUPYETCS. NPOBOJUTH B  HHTEPAKTUBHOM PEXKUME C  KCIOJIb30BAHHEM
KOMITBIOTEPHBIX TEXHOJOTUNA C Pa300pOM KOHKPETHBIX CUTYyalliii W MPUMEPOB B
00JIaCTH JKOJIOTMM W TPHUPOAOIONb30BaHUA. [IpuUMEHSIOTCS Cleayommue MeTOAbI
aKTUBHOTO / WHTEPAKTUBHOTO OOYyUYEHHUS: JIEKIMH-Oecenbl, MpoOJeMHBIC JICKITUH,

CEMUHAPbI-OeCeIbI, TOKIIAIbI-COOOIIEHHUS.

|. CTPYKTYPA U COAEPKAHUE TEOPETUYECKON YACTHU
KYPCA
OO6miass TpyAOEMKOCTb JMCIUIUIMHBI COCTaBIIICT 3 3a4eTHBbIC CIUHUIIBI H

cocraBisieT 30 ayIMTOPHBIX YacoB (M3 HUX JEKIIMOHHBIX — 10 4acos).

PA3JET 1. O01mue NOHATHS MAaTEeMATHY€CKOr0 MO/IeJTUPOBAHUSA NMPUPOIHBIX
npoueccoB (5 4ac.) — ¢ ucnonvzosanue mMemooos akmueHo20 0OyueHust — AeKYusi-
beceoa

Tema 1. MaremaTudeckue MoJaesM: oOmpenejieHHe, BUALI M MOAXOAbI K
kJaaccupukamuu (2 yac.)

Crpykrypa u kjaccudukaius MaTeMaTHUYeCKux Mojened. TpebGoBaHus,
MpeabABIsIEMbIe K MaTeMaTH4YeCKUM MoielisiM. OO01Ie cBoMCTBa MOJIeTIeH.

Tema 2. Meroa MaTeMaTH4eCKOr0 MOACJIMPOBAHUSA M €r0 MECTO B IKOJIOTUH
(1 uac.)

HeszaBucuMble TEHAEHUUH B MOAECIUPOBAHUU MPOIECCOB, MPOUCXOISIINX B
npupojie. MojaenupoBaHre Kak OCHOBHOM METOJl TO3HAHMS CIOKHBIX MPHUPOIHBIX
cucteM. [lpumenenue wmaTemaTH4eckux Mojenei B akonoruu. O0630p
CYIIECTBYIOIIMX IOJXOJI0B K MAaTEMaTHUYECKOMY MOJAEIUPOBAHUIO HKOJOTHUUECKUX
ITPOLIECCOB.

Tema 3. OcHoBHBIE MOHATHS Teopun cucTeM (1 yac.)

DKOCcHUCTeMa KaK OO0BEKT MaTeMaTUYeCKOTO MOJCIUPOBAHUS M CIIOXKHAS
nuHaMu4eckas cucteMa. CUCTEMHBIA aHaliu3 — CTPYKTypa W JTallbl ITPOBEACHUS.
[IpuynHHO-CIEACTBEHHBIE CBSI3H.

Tema 4. O0masi noCTAHOBKA U BU/IbI 32124 NPUHATHSA pemeHuii (1 yac.)

O6Hlaﬂ CXeMa MU3YUCHHA  CJIOXHBIX JUHAMHUYCCKUX CHCTCM MCTOAOM



MaTEMaTUYECKOr0 MOJEIMPOBaHUSA. JTambl MOCTpoeHus Moneneid. CTpyKTypHas

opraHu3anyst MaTCMaTN4ICCKOIro MOACIMPOBAHUSA ITPOLICCCOB.

PA3AEN 2. [IpakTHyeckoe MojaeMpoBaHHe TpoueccoB B dkocucremax (5
4ac.) — ¢ UCNOIb308aAHUe MEMOO08 AKMUBHO20 0OVUeHUs — eKyus-beceoa

Tema 1. Bo3MoO:KHBIE TOAXO0AbI K  MOJECJMPOBAHMIO  CJOKHBIX
AUHAMHUYECKUX OMOJIOTHYECKHUX M IKOJOTHYeCKUX cucreM (4 vac.)

[IpUYMHHO-CIEACTBEHHBIE CBSI3U: MOJIOKUTEIbHAs WM OTPULATENIbHAS CBA3M,
uukibl. [loTokoBeie AuarpamMmbl. @OHIBI U TOTOKH, IpUMEpPHI. [IpuMepbl HEKOTOPBIX
npoueccoB. [IpolyKIIMOHHBIN U IMHEWHBIN npouecc, S-00pa3HbIi POCT.

Mogenn  reoXHMMHUYECKMX  KPYrOBOPOTOB  BellecTBa. MaremaTuyeckoe
MOJICTUPOBaHUE TI00AbHBIX OMOTCOXMMUUYECKUX IMKIIOB: YIJIepoja, a3oTa, CEphl,
KaJIbIUS, MarHus U Jip. bBUOTHYECKnE KOMIIOHEHTHI YIJIEPOJHOTO UKIIA.

Mopaenn NMHAMUKH YHUCJIEHHOCTH MHOMYJSALMM M KOHKYPEHTHBIX OTHOILECHHIA.
OCHOBHOE YpaBHECHHME TMHAMHUKH YUCICHHOCTH nonyJisiiuuu. [loBeaenne Mmonenu npu
pa3HBIX  3HA4YeHUsAX napamerpoB. Jlorucruueckoe  ypaBHEHUE  JUHAMHKU
YUCJIEHHOCTU TomyJsiiuu. JluckpeTHas U HenpepbiBHas (popMbl. 3ama3bIBaHUE B
cuctreme. Mogens BonpTepa (KOHKYpEHLMS MO MNUTaHUIO). MOAENIH CHCTEMBI
«XHUILHHK — )KEPTBay.

Tema 2. O030p mMakeToB KOMNBIOTEPHBIX NMPOrpaMM JJIsA MOAEJTMPOBAHUSA
CJI0KHBIX OMOJOTHYECKHX CHCTEM H JKoJorudeckux mpoueccoB (1 ugac.) — ¢

UCNONb308AHUE MEMOO08 AKMUBHO20 06y'-l€H1/lﬂ - I’lp06]Z€MHa}Z JEeKYUA

Il. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
[Ipouecc U3ydeHus: QUCHUILIMHBI IPEAYCMATPUBAET MPOBEACHUE CEMUHAPCKUX

U J7a00paTOpHBIX pabOT B paMKax MPaKTUYECKUX 3aHSATUH, CaMOCTOSITENbHYIO
paboTy CTYAEHTOB, BKJIIOYAIOUIYIO TMOJArOTOBKY pedeparoB U  BBIIOJIHEHHE
WHIUBUIYAIbHBIX paboT. B xome mpakTudeckoil pabOThl CTYIEHTHI COCTaBIISIOT
MOJENN SKOJOTHYECKUX IPOLECCOB HAa OCHOBE HCIOJIb30BaHUS COBPEMEHHBIX

CPEJICTB MOJICTTUPOBAHUS ¥ WIUTFOCTPATUBHOM rpaduKH.



IIpakTuyeckue cemunapckue 3austus (20 yac.)

3ausTue 1. MaremaTudeckoe MoJeJTUPOBaHMe U MojeH (3 Yac.) — cemunap
C UCNOTL308AHUEM KOHCNEKMUPOBAHUS TUMEPANYPHBIX UCMOYHUKOB

1. Moaenu u MOgETMpPOBAHUE.
. Pa3zHble MOAXOabI K ONIPEACICHUIO MOHATHS «MOJICIIUPOBAHHE .
. Knaccudukanus monenei.
. TpeboBanusi, IPEABIBISIEMBIC K MATEMATHICCKUM MOJICIISIM.
. O01IMe cBOMCTBA MOJIEJIEN.
. YPOBHH MOJEIUPOBAHUS.

. OcHOBHBIE ATaIlBI MOJACIUPOBAHMA.

o N O o1 B~ W N

. 3HaYEHNE MOJICTTUPOBAHUS.

3ansTue 2. MaTteMaTH4ecKoe MOJAeJIHPOBaAHME KaK MeTOA B 3KoJorum (2
4ac.) — ceMuHap ¢ UCNOoNb308aHUueM KOHCHEKMUPOBAHUS TUMEPAMYPHBIX UCOYHUKOS

1. MonenupoBaHie Kak OCHOBHOW METOJ TO3HAHUS CJIOXKHBIX MPUPOIHBIX
CUCTEM.

2. HezaBucumMble TEHICHIIMUM B MOJCIMPOBAHUU IPOLIECCOB, MPOUCXOSIINUX B
MIPUPOJIE.

3. O030p CYIIECTBYIOIIMX ITOAXOJ0B K MAaTeMaTHYCCKOMY MOICIHPOBAHUIO
HKOJIOTMYECKUX MPOLECCOB: AHAIMTHYECKUE, CTOXACTHYECKHUE, KaueCTBEHHBIE,
UMUTAIIMOHHBIE, CTATUCTUYECKUE U JIP.

4. IIppuMeHeHHEe MAaTEMAaTHYECKUX MOJICIICH B DKOJIOTHH.

3ansaTHe 3. IKoCcHCTEMA KAK 00bEKT MAaTEMATHYECKOI0 MOJCTHUPOBAHUSA H
CJI0)KHASI AUHAMHYecKasi cucreMa (2 4Wac.) — cemunapckoe 3ausmue u YCHHble
cooOwenus

1. DxocucTema Kak CI0KHAas MPUPOIHAS CUCTEMA.

2. MeToaoornyecKne MPUHIIUIBI U BaXXHOCTh KOHIICTIIIUA HEPAPXUH yPOBHEH
CTPYKTYPHOU OpPTaHU3alMU B SKOJIOTHH.

3. PoJib OYBBI B CTPYKTYpE U (QYHKIUAX IPUPOIHBIX CUCTEM.

3ansitue 4. OCHOBHbIE IOHATHA TeOpUM cucTeM (2 yac.)

1. OcHoOBHEIE ONpCACICHHUA ITOHATHUA «KCUCTEMAY



2. CUCTEMHBIN aHAJIU3 — CTPYKTYpa U 3TaIbl IPOBEICHHUS.

3. IlpuuuHHO-cieACTBEHHbIE CBsi3U. lloyiokuTenbHAs, OTpUIATENIbHAS CBS3b,
LUKJIBIL.

4. TlotokoBble auarpammbl. [Ipumepbl IWHEHHBIX, MPOAYKIHMOHHBIX U S-
00Opa3HbIX MPOIIECCOB.

5. [Moaxoap! K KIacCUPUKALUUA CUCTEM

6. CucTeMHBII TOAXO0 K U3YUEHUI0 OOMEHHBIX IPOLECCOB B OMOre0I€HO3aX.

3ansTue 5. Moaesm TMHAMHKH cucTeM (2 4ac.) — cemunapckoe 3ansmue u
ycmubvle coooueHus

1. Moaenu AiuHaMU4YeCKUX MPOIIECCOB.

2. CTaTU4HbIC U TUHAMUYHbBIE MOJICTIH.

3. Turel MOBEICHUSI CHCTEM BO BPEMCHU.

3ansitue 6. [IpakTHyeckoe MoAeIMPOBaHHE IKOJOTHYeCKHX mpoieccoB (1
4yac) — ceMUHapcKoe 3aHamue U yCmHuvle cO0OueHus

1. OG30p MaTeMaTUYECKUX METOJIOB, UCIIOIb3YEMbIX B 3KOJIOTHUHU.

2. O030p METOJI0B MaTEMaTUYECKOTI0 aHaIM3a TUHAMUYECKHUX MTPOIIECCOB.

3ansaTue 7. Moaejan reoXMMHYeCKHX KPYroBopoToB BemecTBa (2 4ac.) —
CceMUHAapcKoe 3ausamue U yCmuole cOoOujeHus

1. MaTemaTudyeckoe MOJECTUPOBAHUE TII00ATBEHBIX OMOT€OXUMUYECKUX ITUKIIOB:
yriiepoja, a3oTa, Cephbl, KalabIvs, MATHUS U JIP.

2. buotnueckre KOMIOHEHTHI YTIEPOTHOTO ITUKJIA.

3ansitue 8. Mojejn TMHAMUKHA YUCJTEHHOCTH MOMYJISIIAM U KOHKYPEHTHBIX
orHomeHnuii (1 yac) — cemunapcroe 3ausmue u ycmHule cOOOUEHUS.

1. OcHOBHOE ypaBHEHHE JWHAMUKH YHCJICHHOCTH mnomnyusiuu. [loBenenue
MOJIEJIN TIPU Pa3HbIX 3HAYEHUSAX MTapaMeTpOB.

2. Jloructuueckoe  ypaBHEHHWE  JTUHAMUKH  YHCJICHHOCTH  TOMYJISAIIHH.
JluckpetHas u HenpepbiBHAs (HopMBbI. 3ana3pIBaHUE B CUCTEME.

3. Mogenb Bonbrepa (KOHKYpEHIIMS IO TUTAHUIO).

3ansTue 9. Moaean cHCTEMbI «XMIIHHK — kepTBa» (1 yac) — cemunapckoe

3anaAmue u yCmmnbvle COO6LI4€HM}Z



3anaTue 10. CocraBjieHue Mojejdeili HAa OCHOBe HCHOJb30BAHMSA
COBpPeMEHHBIX MPOrPaMMHBIX CPeICTB M WLIIOCTPaTUBHOW rpaduxu (4 gac.) —

KOMNbIOMEPHbIU NPAKMUKYM

I1l. YHEBHO-METOAUWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIIUXCSI

Y4eOHO-MeToInYeCKoe 00ECICUCHHE CaMOCTOSATEIBHON paboThl 00YJarOIIUXCs
0 JIUCIUTUINHE «DKOJIOTHYECKOE MOJICTMPOBaHKE TpeAcTaBiieHo B [Ipunoxenun 1
Y BKJTFOUAET B CeOsI:

- IIaH-TpaduK BBHIMOJTHCHUS CaMOCTOSTEIIBHON paOOTHI MO AUCIUILINHE, B TOM
YHCIIe IPUMEPHBbIC HOPMbI BPEMEHH Ha BBITIOJIHEHUE 110 KXKIOMY 3a/IaHHIO;

- XapaKTePUCTUKY 3aJaHWi ISl CAMOCTOSTEIHHOW paboThl OOYYAIOIIUXCS |
METOJINICCKUEC PEKOMEH AN 110 UX BBITTOJHEHUIO;

- TpeOOBaHUS K NPEACTABICHUIO U O(DOPMIICHHIO PE3yIBTATOB CAMOCTOSTEIILHON
paboTHI;

- KPUTEPUU OLIEHKU BBITIOJIHEHHS CAMOCTOSTEIbHON pabOTHI.

V. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

OueHoYHBIE CPEICTBA -
HAaUMeHOBaHHe
Ne Konrpoampyemsre Koasbl u 3Tansl popmupoBanus
u/n pa3aeJibl / TeMbl KOMITETeHHii e 5 HMPOMEKYT
AUCHUTLTHHBI yuuu oYHast
KOHTPOJb aTrrecranu
A
3HaeT OCHOBHBIE IIOJXO/bI
Ob6mue MOHSTHSA K OHPCACICHIIO TOHATUA pa6org Ha
MaTeMaTH4eCKOIro MOZICTMpOBAHHC CEMHHApPCKHUX
MOJEIUPOBAHUS Ymeer ocBaMBaThb HOBBIE 3aHATHSAX, Bormpocsr
NPUPOHBIX  [POLECCOB. (yr. 1 MPEAMETHBIE obnacti ¢ cobeceloBaHM SK3aMeEHa
1 Maremarnueckue HK-2 ' TpUMEHEHUEM e mo TtemaMm 1, 2, 3, 5-
MOJIETI:  OIIPENIEIICHHUE, UH(POPMAIIMOHHO- npakTudeckux 12
BUJIBI. Meron KOMMYHHUKAITHOHHBIX saasaTuil (YO- (Ilpumoxe
MaTeMaTH4ECKOIr0 TEXHOJIOTUI 1). Hue 2)
MOJIETTUPOBAaHUSL M  €ro Baaneer ocHOBHEM KOHCTIEKTHPO
MECTO B 3KOJIOTHH. OHSTHSIMY Banue (I1P-7).
MOJIEIMPOBAHMUSL.
2 OcHoBHbIE noustus OIIK-1, 3naer ocHOBHBIE Pabota Ha Bompocel



Teopun cuctem. OOrmas
IIOCTAHOBKA nu BUbI
3a1a4 MPUHATHS
pELIEHH.

[1K-2

OTIpeICIICHUS MTOHSATHS
CHCTEMa U €€ 0COOCHHOCTH
u MIPHHIIUIIBI
(GYHKIIMOHUPOBAHUS

YMeer OCBauBaTh HOBBIC
MpeaMETHBIE 001acTH

0a30BBIMH
00
OHMOJIOTHYECKUX

Baaneer
HpeﬂCTaBHCHHHMH
TEOpUH
CHCTEM

CEMHUHApPCKUX SK3aMeHa
3aHATHAX, 2, 3, 4
cobecenoBanu (IIpumosxe
€ 1o TeMaM HHe 2)
MPAKTUYECKUX

sanstunt (YO-

1).

Koncnektupo

Banue (ITP-7).

[IpakTueckoe
MOJICIIUPOBAHUE
MIPOIIECCOB B
J9KOCHUCTEMAX.
Bo3moxxHable 1TOAXOaBI K
MOJICIIUPOBAHUIO
CIIOKHBIX JHUHAMHUYECKHX
OMOJIOIrHYECKUX H
DKOJIOTHYCCKUX CHCTCM.

3naer COBpPEMEHHBIE
MeToABl  00paboTKM U
Tpe/ICTaBIICHHUS
UH(pOpMAIHH,

YMmeer pemarb 3agauu
podeCCHOHATTEHON
NESITeIbHOCTH Ha OCHOBE
nH(OPMALIMOHHON u
ounbmorpaduueckoi
KYJIBTYpBI C IPUMCHEHUEM
HH()OPMAITMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTHH,

Baageer coBpeMEHHBIMU
METOAAMU KOMIIbIOTEPHBIX
TEXHOJOIui mpu cOope,
XpaHEeHHH, o0OpaboTtke,
aHaIM3e M Iepepaye
IKOJIOTHYECKOMN

UH(POPMAIIHH.

Koncnektupo
Banue (ITP-7).

IloaroroBka u
clada
pedepara
(TTIP-4).
YcrHBIE
COOOIIIEHUS

(YO-3).

Bompocskl
JK3aMEHa
5-19,
(ITpunoxe
HuUe 2)

0630p MaKeTOB
KOMITBIOTEPHBIX
POrpaMMm
MOJIETTUPOBAHUS
CIIOXKHBIX
OMOJOTHYECKHX CHCTEM
u 9KOJIOTUYECCKUX

IMpOLECCOB.

JUIA

OIIK-1,
[1K-2

3naer OCHOBHBIC
MPUHIMIBL  YCTPOICTBA U
(GYHKIIMOHUPOBAHUS
COBPEMEHHBIX
KOMITBIOTEPHBIX
TEXHOJIOTHH,
MPUMEHSIEMBIX B
MOJIETTUPOBAHUS
IKOJOTHYCCKUX
MIPOLIECCOB;

OeIAax

Ymeer

ujieu u
CTaH/IapTHBIE
npodeccuoHaTBEHON
JESITeTPHOCTH Ha OCHOBE
UH(POPMAIIMOHHOM u
ounbmmorpaduueckoit
KYJIBTYPbI c
pPUMEHCHHEM

TeHEpUPOBATh
pemarb
3a1a4n

IToaroroBka u
3aIImTa
JOKJIaga-
MPE3eHTAlUN
(YO-3).
TecroBas
nposepka (TP-
1)

Bormpocsr
JK3aMEHa
18-24
(ITpunoxe
Hue 2)




UH(POPMAIMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH.

Baaneer CIIOCOOHOCTAMU

camoo0pa3oBaHus
3naer COBPEMEHHBIE
METO/IBI 00paboTKH
nHdopMaInH;
Ymeer IIPUMEHSATh
Cnaua
CocraBienue COBpPEMEHHBIE
. BrinosiHeHnEe | TBOpYECKO
HKOJIOTMYECKUX MOJeen KOMITbIOTEPHbBIE
TBOPUYECKUX  [TO
Ha OCHOBE TEXHOJIOTUU ISl PELICHUS .
OIIK-1, 3aJaHul 0 | 3aJaHus.
UCIIOJIb30BAHUSA npodecCUOHATBHBIX u
5 [1K-2 KOMIThIOTEpHO | Bompockl
COBPEMEHHBIX HAY4YHBIX 3371a4;
MPOrPaMMHBIX CPEICTB U My Jrsamerta
porp P Buaneer MeTozlaMH | ipakTukymy (15, 18-23
WILTIOCTPATHBHOMN
MareMaTudeckoro anamsa | (I1P-13) (ITpunoxe
rpaduku
u rpaduuecKkoro Hue 2)
Ipe/ICTaBICHHUS
uHpopmManuu B 00IacTH
OKOJIOTUU u
MIPUPOJIOTIOTB30BAHHS.

TumnoBele TECTOBBIE MPOBEPOUHBIE 3aJaHUsl, METOJAMYECKHUE MaTEpHUallbI,
ONpPEAEIAIONIME MMPOUEAYPhl OLICHUBAHWS 3HAHWUM, YMEHHH M HAaBBIKOB, a TaKXe
KPUTEPUHU U TOKa3aTeIu, HEOOXOUMBbIE NJisi OIICHKU 3HAHWM, YMEHUM, HABBHIKOB U
XapakTepus3yrolme dTanbl (POPMUPOBAHUS KOMIIETEHIIMA B MPOLIECCE OCBOCHUS
o0pa30oBaTeNbHON MPOTpaMMbl W BOMPOCHI K TIPOMEKYTOYHOM aTTeCcTaluu

npeactasiieHbl B [Ipunoxenuu 2.

V. ClIMCOK YYEBHOM JIUTEPATYPHI 1 TH®OPMAIIMOHHO-
METOANYECKOE OBECIHEYUEHHUE JUCHUIIJINHBI
OcHoBHas JMTEpaTypa
2. Tacmapuman, M.C. HWudopmarmoHHble CHUCTEMbI W  TEXHOJIOTHH
[DnexTpoHHBIN pecypc] : yueoHoe nmocodbue / M.C. I'acnapuan, I'.H. JluxaueBa. —
DNEeKTPOH. TEKCTOBbIE NaHHbIe. — M. : EBpa3uiicKuii OTKPBITbIA UHCTUTYT, 2011. —
370 ¢. — Pexxum goctyna: http://www.iprbookshop.ru/10680 — DbC «IPRbooksy,
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3. 3Bamsaruaa, O.M. MonenupoBanne cuctem: YdeOHOe mocooue / 3amsaTuHa
OM. — Tomck : WM3a-Bo TIIY, 2009. — 204 c. — Pexum pgocryna:
http://window.edu.ru/library/pdf2txt/826/74826/54902

4. Memankud, B.II. OcHoBbl wuHpOpMaTH3AMKM W MaTEeMAaTUYECKOTO
MOJICJIMPOBAHUS IKOJOTUUECKUX CUCTEM [DIEKTPOHHBIN pecypc]| : yueOHoe mocooue
/ B.Il. Memankus, O.b. Byrycos, A.I'. 'Hayk. — M. : UTH®PA-M, 2010. — 357. —
Pexxum noctryna: http://znanium.com/bookread.php?book=184099 — 3BC znanium

5. HosocemoB, A.JIl. Mogenu W METOAbl NPHUHATHS pEIICHUNA B
IPUPOAOIIOIB30BaHUN: y4e0. MmocoOue Mg CTYACHTOB BY30B, OOYyYarolIUXCs IO
cnenuanbHocTH «MeHemxkmenT opranuzauun» / Hosocenos A.JI., HoBocenosa W1.1O.
- M. : [IOHUTHU-ITAHA, 2012. - 383 ¢ — Pexum pocrymna:
http://znanium.com/bookread.php?book=376626 — 35C znanium

6. Cemakun, U.I'. Undopmanmonnsie CUCTEMBI U MOJEHH [DIECKTPOHHBIN
pecypc] : meromuueckoe mocodue / WM.I'. Cemakun, E.K. Xennep. — DNeKTpoH.
TekcToBble JaHHble. — M. : BMMHOM. Jlabopatopus 3Hanuii, 2012. — Pexum
noctyna: http://mwww.iprbookshop.ru/6473 — DBC «IPRbooksy, 1o maposiro

7. ComuueB, JI.LA. T'eoundpopmanmoHHble CHCTEMBI Kak dA(PQPEeKTUBHBIN

WHCTPYMEHT TOJIEPKKH DSKOJOTUYECKUX HCCIEOBAHUN. DJIEKTPOHHOE Yy4eOHO—

metoamueckoe mocooue / JI.A. ComaneB. — Hwuxanii HoBropon : Huwkeropoackuii
TOCYHUBEPCUTET, 2012. — 54 C. — Pexum JIOCTYIIA:

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

JlonoJHUTeIbHAS JIUTEPATypa
1. bapmacos, A.B. Kypc obmieit ¢hwusuku s npupogonois3oBareneid / A.B.
bapmacos, B.E. Xonmoropos. — CII6. : BXB-Ilerepoypr, 2010. — 437 c. — Pexxum
noctyna: http://znanium.com/bookread.php?book=350718 — 3BC znanium
2. bycnenko, H.I1. MonenupoBanue cinoxHubix cucteM / H.II. Bycinenko. — M. :
Hayxka, 1978. —399 c.
3. Bomnpocksl reorpadun. C6. 127. MoaenupoBanue reocucteM — M. : MbICIb,

1986. - 214 c.



4. TopoOwueBa, A.U. IlouBoBenenue: YueOnoe mocoome / A.M. T'opOsinena,
B.b. Bopo0Obes, E.W. Ilerposckuii. — M. : HUIl Uudpa-M, 2012. — Pexxum nocryma:
http://znanium.com/bookread.php?book=306102 — 5bC znanium

5. TI'puropsea, N.}O. I'eoskonorusi: YuebHoe nocodue / N.FO. ['puropnena. —
M. : HHAUI HWH®PA-M, 2013. - 270 <c¢. — Pexum jgocrymna:
http://znanium.com/bookread.php?book=371993 — 5bC znanium

6. EBceeB, A.M. MaTemaTnueckoe MOJIETUPOBAHNE XUMHUECKUX PABHOBECUN /
A.M. Egcees, JI.C. HukomaeBa. — M. : 31-Bo MockoBckoro ynusepcurera, 1988. —
192 c.

7. HUcaes, I'H. MopnenupoBanre HWHPOPMAIIMOHHBIX PECYPCOB: TEOpUS U
pemenue 3ana4: yueonoe mocooue / I'.H. Ucaes. — M. : Ansdpa-M: UHOPA-M, 2010.
— 224 c¢. — Pexxum noctyna: http://znanium.com/bookread.php?book=193771 — 3bC
znanium

8. Kamutkun, H.H. Marematuueckue monaenu npupojsl u obmectsa / H.H.
Kamutkun, H.B. Kapnienko, A.Il. Muxainos. — M. : ®usmar, 2005. —358 c.

9. Koupaparses, K.5. MonenupoBanue riio6aibHOTO KpyroBopoTta yriepoza /
K.4. Kongparees, B.®. Kpanusun. — M. : @usmatnut, 2004. — 336 c.

10. JleGenes, A.H. MoaenupoBanue B HaAyYHO-TEXHUYECKUX HCCIIEIOBAHUSX /
A.H. Jlebenes. — M. : Paaguo u cBs3p, 1989. — 224 c.

11. JleonoB, A.B. MoaenupoBanue OpUPOJHBIX MPOIECCOB B BOJHOU Cpeje.
Teopernueckue OCHOBBI ydeOHOe mocobuwe mis By3oB / A.B. Jleonos, B.M.
[TumansHuk. — FOxHO-Caxanuuck : U3a-Bo CaxanuHckoro yHuBepcutera, 2012, —
227 c.

12. JIeonoB, A.B. MonenupoBaHue MPUPOTHBIX MPOIIECCOB: yueOHOE mocodue /
A.B. JleonoB, B.M. Ilumansuuk, O.M. 3apunos. — IOxno-Caxanuuck : M3n-Bo
CaxanuHckoro yHuBepcurera, 2012. — 159 c.

13. Mapuyxk, I'.11. MatemaTudeckoe MOJETUPOBAHHUE B MPOOJIEME OKpYKAIOIIEH
cpenasl / .. Mapuyk. — M. : Hayka. 1982. — 320 c.

14. MaremaTH4eCKO€ MOJICIUPOBAHKUE KUZHEHHBIX MporueccoB. — M. : MbIcCib,

1968. — 284 c.
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IlepeyeHnb MPOrpaMMHOTO 00ecneYeHHsI
1.STELLA9.*
2. STATISTICA

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

[lenb mpakTUYECKUX 3aHATUH, MPOBOAUMBIX IO JUCIHUILUIMHE «DKOJIOTUYECKOE
MOJICJTUPOBAHUE», — YIUIyOJIGHHE U 3aKpeIUICHHE TEOPETUYECKUX 3HAHH,
IOJIyYEHHBIX CTYJEHTaMHU B IPOLECCE CaMOCTOSITEIbHOTO M3Y4YEHHs MaTepuania, a
TaKKe COBEpPIIECHCTBOBAHUS IPAKTUYECKUX HaBBIKOB IpEICTaBICHUS
IPOCTPAHCTBEHHBIX SKOJOTHYECKHX JaHHBIX B BHJIE KapT I NPUHATHS Ooiee
OOOCHOBaHHBIX  peUmIeHHM B 00JAaCTM  JKOJOTMM M palMOHAJIbHOM
IPUPOAOTIOIH30BAHUH.

VYcnexy mnpoBeleHHs NPAKTUYECKUX 3aHSITHI CIOCOOCTBYET —TINATEIbHAS
npeaBapUTeNbHas MOArOTOBKAa K HUM CTyAEHTOB. HeoO0XoauMo 03HaKOMHUTBCS C
3aJlaHUEM K MPAKTHYECKOMY 3aHSTHUIO; BBIACIUTH BOMPOCHI, YIIPAXKHEHUS U 3aJa4H,
OTBETHI Ha KOTOPBIE WJIM BBIIOJHEHHE KOTOPBIX 0€3 MpeBAPUTENBbHON MOATOTOBKU
HEBO3MOJKHBI;  O3HAaKOMHUTBCSI €  NEPEYHEM  JINTEPAaTypHbIX  MCTOYHHUKOB,
PEKOMEHYEMBIX JJI U3YUYEHUS.

3aHATHEe MPOBOASATCS B JJabopatopuu Kadenpsl. Pasperiaercs ucnoib30Bath Ha
3aHATHX 3alIMCU C OTBETAMH Ha BOIIPOCHI, JINTEPATYPHbIE UICTOYHUKH.

Ha npaktuueckux 3aHATUAX oOydaroluecss AODKHBI YMETh YETKO M SICHO
(dbopMynupoBaTh OTBETHI Ha MPEIJIOKEHHbIE TE€MbI, CBOOOJAHO OPHUEHTUPOBATHCS B
y4eOHOM M Hay4dyHOM JuTeparype, MpeajaraeMoil mpernojasareneM ais Oonee
IIMPOKOTO PACKPBITHS MPOUJEHHOIO MaTepHala, FTOTOBUTh JOKJIAIbl 0 U30paHHBIM

HaIpaBJICHUSIM C 1eJbI0 00Jee TITyO0KOIro N3yYeHUs KOHKPETHON TEMBI.

MeTozmqecmle YKa3aHuA 110 KOHCIIEKTUPOBAHUIO

1. KoHcnekT mpeacTaBisieT cOOOW CHUCTEMAaTHUYECKYIO, JIOTUYECKYIO 3aluCh,
C)KaTO€ M3JI0KEHUE MPOUYNTAHHOTO, COAEPIKAILIEEe OCHOBHYIO MBICIIb aBTOpa, KOTOpasi
HE JI0JKHA OBITh HCKa)KeHa B MIPOLIECCE 3aIUCH.

2. Ilpu KOHCTIEKTUPOBAHUU HEOOXOAMMO CHCTEMATHU3WPOBATh MPOUYUTAHHOE TIO



paszzenaM, MpeACTaBISAIONUM COOON €IUHYI0 CUCTEMY MBICIEN aBTOP B KOHKPETHOM
KOHTEKCTE II0BECTBOBAHMUSI.

3. Ilpum 3anucu TekcTa PEKOMEHAYETCS NPUMEHSTh BBIICICHUE OCHOBHBIX
CMBICJIOBBIX E€AMHMII TPU TOMOIIM PA3TUYHBIX CPEACTB: LBET, MIPUPT, CHUMBOIL,

IMOJYCPKHNBAHUC, COOCTBEHHAs cHCTEMa YCIIOBHBIX 0003HAYCHUH.

MeToanuyeckue ykazaHusi o padore ¢ JUTEPATYPHbIMH UCTOYHUKAMU

[Ipn moadbope U aHHOTUPOBAHUM JIUTEPATYPHI MO 3aJAHHOW IPOOIEME MOMKHO
UCIIOJIb30BaTh Ta0Onuily (Tabia. 2), MO3BOJSIONIYI0 CHUCTEMaTHU3UPOBATH JAHHBIE O
TEOPETHYECKOM NCTOYHHUKE U CLIEHTPUPOBATh BHUMAHNE HA OCHOBHBIX €0 BOIPOCAX.

Tabnuna 2 - Cxema onucaHus JUTEPaTypPHOTO UCTOYHUKA

Ha3zBanue ncrouynuka,
ABTOD OcHoBHast npoOiema OcHOBHBIE TIOJIOKEHUS
BBIXOJIHbIE TAHHbIE
MeToauveckue yka3aHusl 10 BbINOJHEHUIO pedepara
Pepepar — »9T0 mOpoayKT caMmocTOsATENbHOM paboThl  OOyuarolerocs,

MPEACTABIIAIONINI COO0M KpaTKO€ H3J0KEHHWE B NMUCBMEHHOM BHJE MOJYYEHHBIX
PE3YNbTATOB TEOPETUUECKOTO aHaIM3a ONPEIEICHHON TEMBI, T/I€ aBTOP PACKPHIBAET
CYTh HCCIEAyeMOil MpoOieMbl, NMPUBOAUT pa3IMYHbIE TOYKH 3pPEHHS, a TaKkKe
coOCTBEHHbIE B3IJIsAbl HA Hee. Pedepar nomkeH ObITh pe3ynbTaTOM O0OO0OIIEHHOIO
aHaIM3a U CUHTE3a MPAKTUYECKUX U JIMTEPATYPHBIX MAaTEPUAIIOB, & HE KOMITHJISLUEH
BBIMMCOK W3 JINTEPATYpHBIX HUCTOYHUKOB. Pedepar mpencrasnser cobOoil kpaTkoe
U3JIOKEHHE TMPOOJEeMbl MPAKTUYECKOTO WM TEOPETHUYECKOrO0  XapakTepa C
GhopMYyJIMPOBKOIN ONPEACIICHHBIX BBIBOJOB IO paccMarpuBacMmoil Teme. M30panHas
CTYJEHTOM IMpoOjieMa H3ydaeTcd W aHaIM3HPYETCs Ha OCHOBE OJHOIO WIIU
HECKOJIbKMX UCTOYHHKOB.

TpeboBanuss k coaep:xkannw pedepara. Crpykrypa pedepara HAODKHA
CIIOCOOCTBOBAaTh  PACKPBITHIO W30paHHOM TeMbl. CTpyKTypHO pedepar B
00513aTeIbHOM MOPAJKE JOJHKEH BKIIIOYATh: TUTYJIBHBIN JIMCT, OTJIaBIICHUE, BBEICHHE,
OCHOBHYIO TEOPETHYECKYI0 4YacTh, O HEOOXOJMMOCTH pa3lieJeHHYI0 Ha Ooliee

yacTHbIE Taparpadsl, 3aKJII0YEHHE, COAEPKAIlee BIBOLI M0 UTOTAM PacCMOTPEHUS



po6JieMbl, OUOIMOTrpapUIECKHii CITUCOK.

TUTynbHBIA JUCT SIBISETCA MEPBOW CTpaHUIEll pedepara M 3amoIHIETCS IO
CTPOI0 ONPEIEIEHHBIM ITPABUIIAM.

B ornaBieHuM ykas3bIBarOTCS 3arojOBKU IJaB M maparpagoB, BKIIOYEHHBIX B
paboTy, ¢ ykazaHueM ux ctpaHull. OriaBjieHuEM (COAEpKaHMEM) Ha3bIBAIOT YacTb
TEKCTOBOM  pabOThl, HOCAILLYI0 CHPAaBOYHBINA, BCIIOMOTATENIbHBIM  XapakTep.
OrnaBieHue BBINOMHSACT [BEe (QYHKIUHU: NaET TMPEACTABICHHE O TEMATHYECKOM
COJEpKaHUU pabOThl U €€ CTPYKTYpE, a TAKKE IMOMOTAET YUTATEI0 OBICTPO HAMTH B
TEKCTe HyxkHoe MmecTo. Clenyer pas3nuyatb TEPMHUHBI «OIJIABJIICHHUE» U
«conepxkaHne». TepMUH «OrJaBiIEHHE» NMPUMEHSETCA B KaYECTBE yKa3aTelsd 4acTew,
pyOpHK paboThl, CBSI3aHHBIX IO COJEPKAHUIO0 MEXTy co00i. TepMuH «coaepkanue»
IPUMEHSETCA B TeX Ciyyasx, Korga padoTa COAEpPKUT HECKOJIBKO HE CBA3AHHBIX
Mexay co0oil HayyHBIX TPYAOB OJHOTO WMJIM HECKOJbKUX aBTOpoB. B pedepare
HEOOXOJMMO HCIOJb30BaTh 3aroJIOBOK «orjaBieHue». OriaBieHUE pa3MelaeTcs
cpa3dy IOCJ€ THUTYJIBHOIO JHUCTa, I/I€ MPUBOAATCS BCE 3arojoBKH pPabOThl U
YKa3bIBAKOTCS CTPAHUILIBI, HA KOTOPBIX OHU TIOMEILIEHBI.

Ha3BaHue 3arojioBKOB IjiaB, OATJIAB U ITYHKTOB B OTJIABJICHUU MEPEUYHUCIISIOTCS
B TOH e TOCJIEeI0BaTEIbHOCTH U B T€X ke (POPMYJIMPOBKAX, UTO U B TEKCTE PAOOTHI.
Cokpamiate WM AaBaThb UX B JPYyrod (QopMyJIupOBKe, MOCIEAOBATEIBHOCTU IO
CPaBHEHHMIO C 3ar0JOBKAMH B TEKCTE HEJIb3s. 3ar0JOBKH IJIAB U IIyHKTOB HE JIOJKHBI
CIIMBAThCA ¢ LK(pamMu, YKa3bIBaIOIIMMU CTPAHUIIBI Pa3MEIICHUs COOTBETCTBYIOIIMX
yacTeil. 3arojloBKM OJUHAKOBBIX CTYIEHEW pyOpUKalMM HEOOXOJUMO pacroiararb
JOpYyTr TMOJ APYrOM, a 3arojIOBKM INOCJIEAYIOIIEH CTYNEHNW CMEIAOT Ha TPU — IATh
3HAKOB BIPABO 110 OTHOLICHHIO K 3arojOBKaM Ipeablaylien cryneHd. OriaBiieHne
pedepaTa moMemaT Ha JIUCTE, CIECAYIONIUM 3a TUTYJIbHBIM JTUCTOM, U BKIIIOYAIOT B
o0111ee KOJIMYECTBO JIMCTOB pedepara.

Bo BBegeHun OOOCHOBBIBAIOTCS AaKTyaJbHOCTb BBIOpAaHHOW TEMBbI, JAETCS
XapaKTEPUCTHKA COBPEMEHHOTO COCTOSIHMS TpoOJieMbl, (QopMylupyercss Ueib
paboTtsl. 13 npuMepHoro oonéma paboTel BBeaeHne o0braHo 3anumaer 10-15% (1-3

JIUCTA).



OcHOBHasi YacTh JOJKHA BKJIIOYATh TEOPETHYECKYHO) YacTh, TJ€ CTYIACHTOM
JMOJDKHA OBITh TPOBENICHA aHANMTHUYECKas paboTa TO MPEACTaBICHHOCTH
uHdopMmaluu B Hayke 10 BbIOpaHHOW mpobneMe auctuiuiMHbl. CojepikaHue
OCHOBHOW YacTH JOJDKHO PAacCKphIBaTh IMOCTABJICHHBIC BO BBEACHUHM MPOOJIEMBI U
Bonpochl. [Ipy  HeoOXomMMOCTM  TEKCT pedepara MOXKET  JOMOJHATHCA
WUTIOCTpalusIMH, Tabiuuamu, rpadukamMu, HO UMH HE clieqyeT 'meperpyarp”
TEKCT.

Crnenyer mpaBWJIBHO MOHUMATh CYHIHOCTh METOJA TEOPETHYECKOTO aHalu3a U
HE CBOAWTH BeCh pedepaT K MEPENUCHIBAHUIO IEJBIX CTPAHHII W3 ABYX-TPEX
HUCTOYHHUKOB. UTOOBI paboTa HE TpaHWYIIIA C TUTATHATOM, CEPhESHBIC TEOPETUUCCKUE
U TIPAKTUYECKUE TOJI0KEHUS HEOOXOIMMO JaBaTh CO CChUIKOM Ha UCTOYHHK. [Ipruém
TO HE JOJOKEH OBITh Y4eOHUMK Mo JaHHOW nucuumuinHe. Hamucanue pedepara
npeanosjaraer Oojnee TIyOOKOE€ U3ydYeHHE U30paHHOM TEMBbI, HEXEIu OHa
packpbIBaeTcsi B yueOHOM JuTepaType.

B 3akimoueHnn 00001marTcs pe3yabTaThl TEOPETUUECKOTO aHaIU3a. JTa 4acThb
ABJIIETCSI KaK OBl KOHIIOBKOM, B KOTOpPOM AAa€TCs MOCIENOBATEIBHOE, JIOTMYECKH
CTPOHHOE H3JI0KEHHE TOJYICHHBIX UTOTOB M MX COOTHOIICHHS C OOIIEH IEIhI0 U
KOHKPETHBIMU 3aJlad4aMu, IIOCTABJIICHHBIMU U COPMYIMPOBAHHBIMU BO BBEJICHUMU.

[Tocne 3akif0UeHUs] TOMENIAETCS CIIUCOK JIUTEPATYPhl, KOTOPBIA TOJDKEH OBITH
COCTaBJICH B  COOTBETCTBHM C  YCTAaHOBJICHHBIMH  TpeOoBaHWsIMH. B
OoubnmuorpaueckoM CHHUCKE YKa3bIBAIOTCSI KAaK T€ WCTOYHUKH, HA KOTOpbHIE
CCBUIAETCS CTYACHT MPHU MOATOTOBKE pedepaTa, Tak U UHBIE, KOTOPHIC OBLITN U3YYCHBI
UM TIpU MOJATOTOBKE pedepara.

Paznmuunoro poja BcmoMoOTareNbHbIE WM JIONMOJHUTEIbHBIE MaTepUallbl
noMemarT B npuioxkeHuu. [lo dopme oHM MOTYT MpeNCTaBiIsITE COOOM TAOJUIIbI,
rpaduKky, PUCYHKH, KapThl, TeCThl. Kaxkmoe MpuioKeHWe MOJDKHO HAYMHATHCSA C
HOBOM CTpaHUIBI (MCTa) C YyKa3aHWEM B TIPAaBOM BEpXHEM YIJIy CJIOBa
«IIpunoxxeHne» u UMeTh 3arojoBok. Eciiu B paboTe HECKOIBKO MPHUIIOKEHHUH, TO OHU
HyMepyIoTcs apabckumu mudpamu 6e3 3uauka No.

TpeooBanus k odopmienuto pedepara. B obmem Bume odnem pedepara



cocraBisier 10-15 cTpaHuIl me4aTHOro TEKCTa, HO HE JOJDKEH MpeBblaTh 15
CTpaHuil, HaOpaHHBIM MpUDTOM pasmepoMm 14 pt ¢ TOTYTOPHBIM MEKCTPOUHBIM
UHTEPBAJIOM.

CrpaHuilbl TEKCTa NOKHBI UMETh moJisg: cieBa — 3.0 cMm, copaBa — 1.5 cm,
cBepxy — 2.0 cM, cHn3y — 2.0 cM. AG3alHbId OTCTYIl OT Hayajga CTPOKH paBeH 1.25
CM.

Bce crpanuibl paboThl HyMEpYIOTCS MO TOPSAAKY OT THUTYJIBHOTO JIUCTa [0
NOCJIeTHEN CTPAHUIIBI TEKCTA (TUTYJIbHBIN JIUCT HE HyMEPYETCs).

OdopmiteHne TeKCTOBOro mMarepuasa. TeKCT OCHOBHOM 4YaCcTH AECIUTCA Ha
naparpagel. Kaxnaeiii naparpad odopmisieTcs ¢ HOBOIO JIMCTa, MNOJpa3Jeibl
BBIICIISIFOTCS, HO 0(OPMIIIOTCS B TIPOIOJDKEHNE HAYaTOro JIUCTA.

3arooBKM TJIaB [edYaTaloTcsl 3arjaBHbIMU OykBamu, a mnaparpagoB —
CTPOYHBIMH, KpOoMe€ TNepBOM mpomnucHOW. IlepeHochl CIOB B 3arojioBKax He
JonyckaroTca. TOdky B KOHIIE 3aroJiOBKOB HE CTaBAT. PaccTosiHue Mexay
3aroJ0BKaMU U TEKCTOM JOJKHO ObITh 3-4 UHTEpBaa.

Odopmiienue WIIOCTPaTUBHOTO Martepuasa. [Ipu odbopmienuu pedepara
MOXET HCIOJb30BaThCAd WIUIIOCTPATUBHBIA MaTepHhayl, KOTOPbIH MOXKET OBITh
MPEJCTABIICH B BUJEC PUCYHKOB, CXeM, Ta0nuil, rpadukoB, quarpamm. Ha kaxmyro
SAVHUITY WUTIOCTPATUBHOTO MaTepuayia JOoJKHA OBITh XOTS OBl OJlHA CChIIKAa B
TEKCTe.

Bce wmmoctpanuu, xkpome Tabmun, (cxembl, Trpaduku, auarpamMMbl U T.1.),
o0o3HavarTcs cinoBoM «Puc.» M HyMepyroTcs NOCIEI0BaTENbHO apabCKUMU
uudpaMu B mpenenax pasliena WM CKBO3HOM HyMepauued aisi BCero Tekcra. Y
KaXJIOTO pUCYHKa JOJKHA OBITh MOAPUCYHOUHAs noAnuck. Homep u HanMeHoBaHue
PUCYHKA 3alUCBIBAIOTCA B CTPOUYKY MOJ €r0 M300paKEHUEM MOCEPEIUHE CTPAHULIBI
0e3 3Hauka No.

[Mudposoit matepman, kak mpaBuio, odopmisieTcs B Buie Tadmmi. Kaxmas
TabnHIa TakKKe JOJHKHA UMETh 3arojOoBOK U Homep. TaOmuupl cieayer pa3Meniarh
Cpa3y TOCJ€ CCHUIKM Ha HUX B TEKCTe. TaOJMIbl MOCIEAOBATEIbHO HYMEPYIOTCS

apabckumu 1udpamu 0e3 3Hauka Ne B mpenenax Bced paboTel miau 1iaBel. Han



MPaBbIM BEPXHUM YTJIOM TaOJMIIBI TTOMENIAIOT HAAMUCh, Hampumep «Tabmuma 2».
Hwxe mocepenuue CTpaHWIlbl AOHKEH OBITh TOMEIICH TEMaTUYECKHUHA 3aroJOBOK.
Ctpoku TaONMIBl HYMEPYIOTCS TOJBKO IMPU TEpPeHOce TaOdMIbl Ha JPYryro
cTpanully. Tak ke IpH NepeHoce TaOJMLbl CIEAYyeT NEPEHOCHTh €€ IIaNKy Ha
KOKIYI0 CTpaHHIly. TemMaTHYecKui 3aroioBOK TaOJMIbl MEPEHOCUTH HE CIEIYET,
OJIHAKO HaJl €€ MpaBbIM BEPXHUM YIJIOM HEOOXOJMMO YKa3blBaTh HOMEp TaOJIMIIbI
nociie cnoa «[Iponomxenne». Hanpumep: «IIponomkenne Tabiauipst 2».

CronOupl TaONUIBI HYMEPYIOTCS B TOM ClIy4ae, €Clii OHa HE yMeEIaeTcs IO
HIMPUHE HA CTPAHUIIC.

Odopmitenne oudauorpagpuueckux cCbLIOK. CCBUIKH IO TEKCTY JAKOTCS C
yKa3aHUEM aBTOpa U roja uzgaaHus padbotsl. [Ipu ucnonb3oBaHuU UTAT, HUPPOBHIX
JIAHHBIX WK TaOJIuIl HE0O0X0AUMO O0(DOPMIISIT CCHUIKY JIMOO, UCIIOIB3YS KBaJAPATHBIC
CKOOKHM, B KOTOPBIX YKa3bIBA€TCS MOPSAKOBBIM HOMEpP JUTEPATYPHOrO0 HMCTOYHHUKA
nokiaga. CHOUCOK JUTEpaTypbl JaeTcs HYMEPOBAaHHBIM aj(aBUTHBIM CIIUCKOM:
CHayaja UCTOYHHUKHU HA PYCCKOM SI3bIKE, 3aT€M — Ha MHOCTpaHHBIX. CIHCOK aJpecoB
cepBepoB Internet ykas3pIBaeTCs IMOCJIE JIUTEPATYPHBIX HCTOYHUKOB. (CHUCOK
mutepatypbl opopmisiercss o ['OCTy, ¢ mNoJHBIM HaUMEHOBaHUEM KHUTU WU
CTaThM M KOJMYECTBEHHOW XapaKTEPUCTUKOW HCTOYHUKOB ()i KHUTU — OOIIee
KOJIMYECTBO CTpaHWUL, JJisI CTaThbU WM TJaBbl — CTPAaHUIBl, Ha KOTOPBIX OHAa
MOMEIIEHA).

Iopsinoxk caauu pedepata U ero ouneHka. Pabora pgomKHa OBITH
cOpomropoBaHa W CAaeTcs MpenojaBaTeNio, BeayuiemMy aucuuiuinHy. Ilo
pe3ynbTaTaM MPOBEPKHU CTYJAEHTY BBICTABISETCA ONPENEICHHOE KOJIMYECTBO OAIIOB,
KOTOpOE BXOJUT B OO0IIee KOJIMYECTBO OAJIOB CTY/AEHTA, HAOpAaHHBIX UM B TCUCHHUE
TpuMectpa. llpu oneHke pedepara yUUTHIBAIOTCS COOTBETCTBUE COJACPKAHUS
BBHIODAaHHOW TeMe€, YETKOCTh CTPYKTYpbl palOThl, yMEHHWE paboTarh C Hay4YHOU
JUTEPATYPO, YMEHHE CTaBUTH MPOOJIEMY U aHAIM3UPOBATh €€, YMEHUE JIOTHUECKH
MBICTIUTh,  BJaJeHUE  TPOPECCUOHATLHOM  TEPMHUHOJOTHEH,  TI'PaMOTHOCTH

o opMIIEHUS.



MeToanyeckue yKa3aHus 10 MOJAT0OTOBKe IOKJIA/1A

Joknan mpenctasisier cobooi 00001IeHHOe, CKATOe U3NI0KeHHe WH(pOpMaluu
110 TOW WJIM MHOM y3KOH TipobiieMe nuctuIuinabl. Ero menu u 3amayu:

® 3aKpeIUIeHHE W YriayOJieHHe 3HaHUW MO OJHOMY M3 BOIPOCOB HM3y4aeMOTO
Kypca;

® PUOOPETEHUE OMbITAa HAYYHO-TEOPETUICCKON PAOOTHI;

® pa3BUTHS YMEHHS JIeJIaTh BBIBOJIBI M OOOOIIEHUS, YETKO U JIOTUYHO H3JIaraTh
CBOH MBICIIH;

® [IpOBEpKa 3HAHUM CTYACHTA.

MeToanueckue PEKOMEHIANNHA AJHA IIOJATOTOBKH npe3eHTaum"4

o TIPE3CHTAIMA HE JIOJKHA OBITh MeHbIIIEe 10 crnaiaoB;

o TIEPBBIN JIUCT — 3TO TUTYJBHBIN JIUCT, HA KOTOPOM 0053aTEIBHO JOJKHBI ObITh
MIPE/ICTABIICHBI: HA3BaHUE MPOEKTA; (paMUIIHS, UMS, OTYECTBO aBTOPA;

o CJICAYIOIIMM CIAHJOM JIOJDKHO OBITh COJAEp)KaHue, TI/I€ MPEeCTaBICHBI
OCHOBHBIE ATarbl (MOMEHTHI) TIPE3EHTAIUH;

o TU3AITH-?PrOHOMUYECKHE TPEOOBAHUSI: COYETAEMOCTh I[BETOB, OTPAHUUYECHHOE
KOJIMYECTBO OOBEKTOB Ha CJIali/Ie, LIBET TEKCTA,;

o IOCJICTHUMHU CJIAJIaMU TIPE3EHTAlMU JIOJDKHBI OBITh TJIOCCApUiA M CIHCOK

JUTEPATYPHI.

MeToanueckue YKa3aHud K COCTABJICHHUIO I'JI0OCCapusi

['moccapuii  oxBaTblBaeT  BCE  y3KOCHEUMAIW3UPOBAHHBIE  TEPMUHBI,
BCTpeyarouiecss B Tekcte. [moccapuii  noJbKeH — colepkaThb — TEPMHUHBI,
NEPEYUCIICHHbIE TI0 Mepe BCTpeY B XOJE BBINOJIHEHHUS NPAKTUYECKUX pPaboT.
['moccapun MOTyT coaepKaTh OTAENbHBIE ClIOBa, (hpasbl, aOOpEeBUATYPHI, CIOTaHbl U
Jaxe Lenble mpeasioxkenus. ['noccapuil 1oiKeH ObITh MPEICTaBICH B PYKOTHMCHOM

BHUAC.



VIl. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
JAUCHUIIJIINHBI

[IpakTuueckue 3aHATHS JOJKHBI TMPOBOAUTHCS B  CHEHUATU3UPOBAHHOM
ayJUTOPUH, OCHAIICHHOW MPOEKTOPOM C BHUJICOTEPMHUHAJIA IEPCOHAIBHOTO
KOMITbIOTEPA Ha HACTEHHBIHN SKpaH.

JlabopaTopHble pabOThl JOHKHBI BBINOJIHATHCS B CHEIMATIM3UPOBAHHBIX
71a00paToOpusax, OCHAIICHHBIX COBPEMEHHBIMH MEPCOHAIBHBIMU KOMIIBIOTEpAMU H
POrpaMMHBIM 00ECIIEYEHUEM B COOTBETCTBUM C TEMATUKOW M3y4yaeMOro Marepuaia.

Yucno pabouumx MeCT B Kjaccax [IOJDKHO OOecneurMBaTh HHIWBUIyadbHas

paboTa CTy/IeHTa Ha OTAEIbHOM MEPCOHATBHOM KOMIIBIOTEPE.
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IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE
«IKOJIOrHYEeCKOe MOICJTHPOBAHUEY»

IIpumepHbie
N Hata/cpoxi Bua camocrositeibHOM padoThI HOPMEIL dopMa KOHTPOJIS
n/n | BLINOJHEHUSA BpeMeHHU Ha
BBINIOJIHEHHE
[ToaroTroBka K MpakTUYECKUM
3aHATUSAM (KOHCIIEKTUPOBAHUE, Ormpoc, nuckyccus,
09.02.2021—-
1 19.04.2021 paboTa ¢ TUTePaTyPHBIMH 20 cobecenoBaHue,
U HCTOYHUKAMH, BBLITIOJTHCHUE peleHue 3a1a4y
JIOMAITHUX 3aJIaHUH )
IToaroroBka rioccapus 1o Kype Hanmcanne
9 09.02.2021 - ( I:l60TEl ¢ HHO ME HOHHHYI\EHY 4 TEPMHHOJIOTHYECKOTO
06.04.2021 p pMall JHAKTAHTa, OTBET
HUCTOYHHKAMU )
YCTHO
3 09.03.2021 — IToaroroBka mokmiajaa 4 3amura qoKiaua
23.03.2021 A oK HTa oA
16.03.2021 —
4 05.04.2021 [ToaroroBka pedepara 5 Cnaua pedepara
;[ zsomam | Bemene s | G
13.04.2021 a p MpPaKTUKyMa
MIPAKTUKyMa

MeToanuyeckue peKOMEeHIAlMHU 110 CAMOCTOATEeIbHOM padoTe

CamocrosTenbHas pa60Ta 06yqa}oumxc;1 3aKJII09acTCsad B IIOATOTOBKEC K

MPAKTUIECKUM (CEMHUHAPCKUM) 3aHATHSAM B B padoTe Ha/J TeMaMH, BHIHECCHHBIMHU Ha
CaMOCTOSITeJIbHOS M3yUYCHHUE, HAITMCAHUS JOKIQI0OB IO TeME MPaAKTHIECKOTO 3aHSTHS,
MOATOTOBKY MIPE3EHTAIINH, a TAK)KE B OTBETaX HA BOIPOCHI ISl CAMOITPOBEPKH.

CamocrosiTenpbHas paboTa CTYAEHTOB TIPEAINojaraeT IOCJIeI0BaTEIbLHOC
OCBOCHHE UMH COOTBETCTBYIOIIUX MaTEPHAIOB JUCIUIUIMHBI IO BCEM €€ pa3jeiiaM ¢
WCITOJIb30BAaHUEM  PEKOMEHIyeMOW  mperojaBaTeleM W JOMOJHUTEIBHOU
JUTEPaTYPHI.

Cnucok peKOMEHI0BAaHHOM JIUTEPaTypPbl MOXKET OBITh JIOMOJHEH WM COKpaIleH
MPEToIaBaTelIeM B CBS3M C BBIXOJIOM B CBET HOBOU jmTeparypbl. ClieyeT UMETh B
BUJIy U TO, YTO B OMOMMOTEKE y4eOHOTO 3aBEJCHUSI HE BCETJa UMCIOTCS B HAJTUYHUH
BCE PEKOMCHIOBAaHHBIC HCTOYHUKH.

[Ipn oTBeTax Ha BOMNPOCHI M PEHICHUU 3aJa4 HEOOXOJMMO BHHUMATEIHHO

npouYuTaTb TCKCT HW TOIBLITATBCA aTbhb APryMCHTHUPOBAHHOC 00BSCHEHHE C



00s13aTeIbHON CCBUIKOM Ha COOTBETCTBYIOLIYIO jutepaTypy. Ilopsmok oTBeTOB
MOKET OBITh Pa3IMYHBIM: JTUOO B Hayayie JeNaeTcss BBIBOJ, a 3aTEM IMPUBOAATCA
apryMeHTbI, JIMOO JaeTcsl pa3BepHyTas apryMEHTalus MPUHITOrO pEIIeHUs, Ha
OCHOBAHMM KOTOPOU IIPEAJIaracTCs OTBET.

Meronuka KOHTPOJS M OLCHKM KadecTBa BBINOJHEHUS CTYACHTAMMU

CaMOCTOSITCJIBHOM pa6OTBI Ha IPAKTHYCCKUX 3aHATHUAX OCYIICCTBILACTCA:

- OerjabpIM OMpoOCOM TEOPETUUECKUX MOJO0KEHUI C BHICTABIICHUEM OLICHKH,
- TPOBEPKOM IOMAIIHUX 3aJaHUM M KOHCIIEKTAa 110 TEOPUH, BHIHECEHHOW Ha

CaMOCTOATEIBbHYIO TPOPAOOTKY.

3agaHud 1Jisl CAMOCTOSITEJILHOT0 BbINIOJTHEHHUS

CamocrosiTennbHas paboTa CTYJEHTOB 3allllaHUpoBaHa B oObeMe 951 yac wu
BKJIIOUAET B ce0s1 CIIETYIOIINE BUIBI PAOOTHI:

1) camocTosTeNbHOE  JONOJHHWTEIBHOC  TOBTOPEHHE  pa3[eiioB  H
pacCMOTpEHHE TE€M, BBIHECEHHBIX Ha CaMOCTOSITEJIbHOE H3y4YeHHEe, a TaKKe
KOHCITCKTUPOBAHHE JTUTEPATYPHI IO pazjaesiaM pabodeit mporpaMMbl TUCITUTITNHBL,

2)  BBINOJHCHHUE JIOMAITHUX 3aaHUN;

3) HamucaHue pedepaToB, MO TeMe, MPEUIOKECHHOW MPEroaaBaTeieM WK
CaMOCTOATEIFHO BRIOPAHHOM CTYJEHTOM U COTJIACOBAHHOM C MpErnoaaBaTesieM;

4)  TOArOTOBKA JIOKJIaJIOB-TIPE3CHTAIlUN C MCIIOJIb30BAaHUEM
MYJIBTUMEIUHHOTO 000PYTI0BaHHUS.

CamocrosiTenbHas paboTa 3aKIII0YaeTCs B CIEAYIOIIEM:

- B O3HAKOMJICHHUH C JIUTEPATYPHBIMH TaHHBIMH,

- B OCMBICJICHUH H3y4aeMOM JIUTePaTypPHI,

- B TOJTOTOBKE COOOIIEHWN U JIOKJIAJOB IO BONpPOCaM MPAKTUYECKHUX
(ceMUHApCKUX) 3aHATUM,

- B IOJTOTOBKE TII0CCAPHS,

- B OTBETaX Ha BOMPOCHI JIJII CAMOKOHTPOJIS.

B kadecTBe CcaMOCTOSTENBHOW pabOTHl CTYACHTHI IOATOTaBIMBAIOTCS K

TEKYIIEMy TECTUPOBAHUIO M JOKJIaJaM Ha CEeMHHAPCKUX 3aHATHsIX. PaboTaroT B



Hayunoii ¢pynnamentansHoii 0ubmnoteke [IBDY, ucnons3yror pecypewr E-library,
Wikipedia u apyrux Matepuer ucrounukoB. Kaxaplii cTyIeHT 0053aH ClIeyIOIINM
00pa3oM OTYUTATHCA MO CAMOCTOSATEIBLHOM padoTe:

1) TpeabSBUTH KOHCIIEKTHI JCKIIHH,

2)  BBINOJHCHHBIC JOMAIIHUE PabOTHI,

3) npeabsBuTh pedepart,

4)  3amUTHTH JOKIJIAJ 10 TeMe pedepara,

5) npenbsABUTH TIIOCCApUil M 3HATH OMPEICIICHUS OCHOBHBIX MOHATHIH (C1adya
OCYILECTBISIETCS B XOJI€¢ YCTHOTO ONpOCAa WM HAMUCAHWUS TEPMHHOJIOTHYECKOTO
JTUKTaHTA).

B KayecTBe KOHTPOJISI CAMOCTOSITEIbHOM pabOThl UCHOJIB3YETCsl coOeceI0BaHUE
10 KOHCIIEKTaM.

Kpurepuu oieHKH caMmoCTOATEIbHOI padoThI cTyAeHTa (pedpepara HiIH
YCTHOI'O OTBETa, BBINOJHEHHOI0 B opMe Npe3eHTALNHN):

100-86 GammoB - BBICTABISETCS CTYACHTY, €CIIM CTYACHT BBIPA3Uil CBOE MHEHHE
no cpopMyJIUpPOBaHHON MpodiIeMe, apryMEHTHPOBAJl €ro, TOYHO OIPEACIUB €€
comepkanue u  coctaBistomue. CTyaeHT 3HAaeT ¢ BIQJACET  HABBIKOM
CaMOCTOSITENIbHOM MCCIIEIOBATENIbCKON pabOThI MO TEME UCCIEI0BAaHUS; METOAAMH U
OpUeMaMH aHalu3a TEOPETUYECKUX acleKTOB Hu3ydaeMoil obmactu. ['paduuecku
paboTta opopmiieHa MPaBUIHHO.

85-76 GamnoB - paboTa XapaKTepU3yeTCsl CMBICTIOBOM IE€HHOCTHIO, CBI3HOCTHIO
U TIOCJIEIOBATENLHOCTBIO HW3JIOKEHUS; JOMYIEHbl HE3HAYMTEIbHBIC OLIUOKH MpH
OOBSICHEHHMH CMBICTIAa WM  cojepkaHusi mpobnembl. [IpogemMoHCTpHUpOBaHbI
UCCIIEIOBATENIbCKUE YMEHUST M HaBbIKM. DaKTUYECKMX OLIMOOK, CBSI3aHHBIX C
NOHMMaHUEM Ipo0IeMbl, HET. JlonmyleHbl 0JJHa-ABe OMUOKH B O(POPMIIEHUH paOOTHI.

75-61 Oamnm - CTyZIEHT TPOBOJUT JIOCTATOYHO CAMOCTOSITEIBHBIA aHAN3
OCHOBHBIX JTallOB W CMBICIOBBIX COCTAaBJISIONIMX MPOOJIEMbI; TOHUMAaeT 0a30BbIE
OCHOBBI U TEOPETHUECKOE OOOCHOBaHHME BbIOpAHHON TeMbl. JlomyllieHbl OUIMOKU B

CMBICIIC WJIHM COJEP>KaHUU MPOOIeMbI, 0(hOPMIICHUH PAOOTHI.



60-50 OamnoB - ecnam paboTa MpEACTaBIsIET COOOW TEpPEeCKa3aHHBIA WA
MOJTHOCTBIO TEePENUCAHHBIA HMCXOMHBIM TEKCT 0e3 Kakux Obl TO HHU OBLIO
KOMMEHTapueB, aHaiu3a. He packpeita CTpyKTypa U TEOpeTHYECKash COCTABIISIONIAS
TeMbI. JIOIyIeHO 3HAaYUTEIbHBIC OITUOKH B CMBICIIOBOM COJICP)KaHUN PACKPHIBACMOM

npoOJieMbl U B 0popMIIeHUH pabOTHI.



[Tpunoxenue 2
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Hanpasnenue noarotoBku
05.03.06 DxoJ10rHsi ¥ IPUPOIONOJIbL30BAHUE
[Ipoduns Ilpupononoib3oBanue
KBanudukanus (cTernenb) BHITYCKHUKA
bakanasp
dopMa MOArOTOBKY OYHAS

BiaaaguBocTok
2017



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

HKOJIOTUYECKUX HayK, 00paboTKH
uH(OpMaMy U aHaAKM3a JAHHBIX
110 OKOJIOTHUH )51
HPUPOIONOIB30BAHUIO

[IK-2 - BnageHueM MeTOAaMH
orbopa mpoO W MPOBEICHUS
XUMHKO-aHaJTUTHYECKOTO
aHaJlu3a BpEIHBIX BBIOPOCOB B
OKPYKaIOIIYIO cpeny,
TCOXUMHYECKHX  HCCJICIOBAaHUH,
00paboTKH, aHanmM3a U CHUHTE3a
MPOU3BOACTBEHHOM, TOJIEBOM U
1abopaTopHON  HKOJIOTUYECKOM
nH(popManuy, METO/IaMH
COCTaBJICHHUS OSKOJIOTHYECKHX H
TeXHOTCHHBIX  KapT,  cOopa,
00paboTKH, CHUCTEeMaTHU3aIiH,
aHanu3a uH(popMaIuy,
dbopmupoBanust  6a3  JAaHHBIX
3arpsA3HEHUs OKpY’KaroIen
Cpelbl, METOJIaMU OLICHKH
BO3JEUCTBUSL HA OKPYKAKOUIYIO
Cpely, BBIBIATH HCTOYHUKH,
BHJIBI M MACIITa0bl TEXHOTEHHOTO
BO3/EHCTBUS.

3naem

Jrtanbl GOPMUPOBAHHUA KOMIETEHIMH

- COBpPEMEHHBIE METO/bl 00pPabOTKH WH(POPMAIUH;
dyHIaMeHTaNbHbIC paznenbl HKOJIOTHH "
UH(POPMATHKH;

Ymeem

- TIOJIb30BAThCS COBPEMEHHBIMH KOMITBIOTEPHBIMU
TEXHOJOTUSAMH,  HCHOJNB3yeMbIMH Tpu  cOope,
XpaHeHHH, oOpaboTke, aHanmuM3e M mepeaye
HKOJIOTMYECKOM MH(POpMAIHH,

Braoeem

3naem

Ymeem

Braoeem

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

- TEOPETUYECKUE OCHOBBI  OOIIeH
ICO09KOJIOTHH, JKOJOTHU  YeJIOBEKa,
9KOJIOTUH, OXPaHbl OKPYKAIOIICH CPEIIbI;
- OCHOBBI MAaTeMaTU4YCCKOI'0O aHaJiIn3a U OCHOBHBIC
METOJIbI KOJMUYCCTBEHHON OLICHKH AKOJOTMYCCKUX
00BECKTOB;

- COBPEMECHHBIC KOMITBIOTCPHBIC TEXHOJIOTHH,
UCTIONb3yeMbIe TpH cOOpe, XpaHEHWH, O00padoTKe,
aHaJIM3e ¥ nepeade uHGOPMaIUH;

9KOJIOTHH,
COLIMAIbHOM

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

- 3HAaHHUsIAMHU 06 OCHOBAax HpHpOILOHOJ’ILBOBaHI/ISI,
HDKOHOMHKHU  TPHUPOJIOIONB30BAHUS,  YCTOHYHMBOTO
pa3BUTHUS, OLEHKH BO3JCUCTBUS HA OKPYKAIOIIYIO
Cpelly, TpPaBOBBIX OCHOB MPUPOIOIOIB30BAHUS U
OXpaHbl OKPYKAIOIIEH CPEbI;

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

KoHTpoJsb 10CcTHKEHNH LeJiell Kypca «JKOJ0rnYecKoe MO IUPOBaHUE)

OueHoYHBIE CPEICTBA -
HauMeHOBaHHe
Ne Konrpoaupyewrre Kons! u 3Tansl popmMupoBanust
i pasjaenbl / TeMbl KOMITeTeHIIiE ) MpOMEKYT
JHCHHILTHHBI TeKymuii oYHaA
KOHTPOJb aTrrecranmu
b
OO6mme nonsatus OIIK-1, 3Haer ocHoBHBIE mOAX01bI PaboTa Ha Bompocer
1 MaTeMaTH4eCKOro I[IK-2 k ompeneneHWI0 IMOHATHS CEMHUHAPCKUX OK3aMeHa
MOJEJIIMPOBAHUS MOJIETTUPOBaHUE 3aHATHAX, 1, 2, 3, 5-




MPUPOJHBIX TPOIECCOB.

YMeer ocBauBaTh HOBBIE

cobecemoBann |12

Maremarnueckue npeaMeTHeie obsmacth ¢ ¢ mo TemaMm (IIpuioxe
MOJICJIH:  OIPEJICIICHHE, MIPUMEHEHHEM MPaKTUYECKUX HHE 2)
BU/IBL. Merton UH(POPMAIIMOHHO- 3anarui (YO-
MaTEMAaTHYECKOTO KOMMYHHKAITHOHHBIX 1).
MOJEIIMPOBAHUSA M €r0 TEXHOJIOTHH Koncnektupo
MECTO B DKOJIOTMH. Buiageer ocHopHEy BAHHC (TIP-7).
MIOHATHAMU
MOJICTTUPOBAHUSI.
3Haer OCHOBHEIC
OIIpeIeICHUS nousituss Pabota Ha
CHCTEMa U €€ OCOOECHHOCTH CEMHHAPCKUX
3aHATUAX
OcCHOBHEIE MOHATHUS " TpUHIMIIBL CO6€C€I[0;33.HI/I Bomnpocst
KIIMOHUPOBAHUS
teopun cucteM. O6mas OIIK-1, (ynkumonmposa JK3aMeHa
€ 10 TeMaM
nocranoBka u  Buasl IIK-2 | YMeer ocBaumBarh HOBBIE 2, 3, 4
MPaKTUYECKHUX
3a7a4 MIPUHATUSA MpeIMEeTHbIE 00acTH . (ITpunoxe
SIICHUI sansmuit (YO- HuUe 2)
p ' Buaageer 0azoBbIMH 1),
[IPECTaBICHUSIMU 00 KoHcnekTupo
TEOpUH OHOJIOTHYECKUX BaHUE (HP-?)_
CHCTEM
3naer COBpPEMEHHBIE
METOJIbI  00paboTKH U
MIPEICTaBICHUS
uHdOopMaInH;
¥Ymeer pemars 3aaadd
IIpakTryeckoe npodeccnoHaIbHOM Koncnextupo
p p Banue (ITP-7).
MOJICIIUPOBAHNUE JIESITEIBHOCTA HAa OCHOBE
MPOIIECCOB B HHOOPMAITMOHHON H
port Qopwan N ITogroroBka u Bompocsl
9KOCHCTEMAX. oubnuorpaduueckon
Bo3MokHBIE TTOAXOABI K OIIK-1, KyJIBTYPEI C IPHUMEHEHHEM chata Jk3amena
MOJICIINPOBAHUIO TK-2 I/Ii(l)o yﬁaunonr;o pedepara 5-19,
p p (TIP-4). (ITpumoske
CIIOJKHBIX JMHAMHYECKHUX KOMMYHUKAITHOHHBIX
.. YcrHble HuUe 2)
OHOJIOTMYECKHUX " TEXHOJIOTHH;
9KOJIOTHYECKHUX CUCTEM CoO0MICHN
’ Baageer COBPEMCHHBIMH (yo-3),
METOJIaMH KOMITBIOTEPHBIX
TEXHOJIOTUH Tipu  cOope,
XpaHEHHH, o0paboTke,
aHalmM3e W Iepeaaye
DKOJIOTHYECKOH
UH(POPMAIIHH.
0630p MaKeTOB 3uaer OCHOBHBIE
o Iloaroroska u
KOMITbIOTEPHBIX MPUHIUIIBL YCTPOUCTBA U samura
porpamm TUTSt (YHKITMOHUPOBAHUS oKTana Bormpocsr
MOJEIUPOBAHUS OIIK-1, | coBpeMeHHBIX 9K3aMeHa
MPE3CeHTAIUN
CIIOKHBIX [IK-2 | KOMITBIOTEPHBIX (VO-3) 18-24
OMOJIOTHYECKUX CHCTEM TEXHOJOTHH, TeCTOBIMI (ITpunoxe
u SKOJIOTHYECKUX MPUMEHIEMBIX B  IIEJISIX Hue 2)
nposepka (TP-
MPOLIECCOB. MOJIETTUPOBAHUS 1)
SKOJIOTHYECKUX




mpouccCoB;

Ymeer TeHEpUpPOBATh
uieu u pemarb
CTaH/IapTHHIC 3aauu
npodeCCHOHATTEHON
JeITEIbHOCTH Ha OCHOBE
MH(POPMAIIMOHHOM u
ounbmorpaduueckoi
KYJIBTYPBI c
PUMEHEHHUEM
UH(POPMAIMOHHO-
KOMMYHHKAIITHOHHBIX
TEXHOJIOTH.

Biaageer crocoOHOCTAMU

caM000Opa30BaHUA
3Haer COBPEMEHHbIE
METObI 00paboTKH
uH(dOopMaInH;
Ymeer IIPUMEHSATh Craua
CocraBnenue COBpPEMEHHbIE
. BrinosiHeHuEe | TBOpYECKO
9KOJIOTMUECKUX MOJelen KOMITBIOTEpPHBIC
TBOPYECKUX  [TO
Ha OCHOBE TEXHOJIOTUU JIJIsl peIIeHUs .
OIIK-1, 3aJaHul 10 | 3aJaHus.
HCII0JIb30BAHUS npodecCHOHATBHBIX u
I1K-2 KOMITBIOTEPHO | Bompockl
COBPEMEHHBIX Hay4YHBIX 3371a4;
MPOTPaMMHBIX CPENCTB U My JKsaMera
porb p Baaneer ME€TOJaMH | mpakTukymy |15, 18-23
WUTIOCTPAaTUBHOMN
o MareMaTH4eckoro ananusa | (ITP-13) (ITpunoxe
rpaduKu
p u rpapuuecKoro Hue 2)
IpeACTaBICHUS
uHpopmanuu B 00IacCTU
HKOJIOTUH U
MIPUPOJIOTIOIB30BAHMS.

IIIkana oueHUBaAHUA YPOBHSA C()OPMHPOBAHHOCTH KOMIIETEHIIUI

Koa n
Jrtansl popMHPOBAHUA
¢popmyaupoBka KOMIIeTeHIHII KpuTepuu noka3aTeJsu
KOMIEeTEeHIIH U

OIIK-1 - Bmanenue 3HaHMe CriocobHOCTh
0a30BBIMU - COBpPEMEHHBIE | COBPEMEHHBIX chopMyIupoBaTh
3HAaHUSMU B | 3HaeT METOIIbI 00pabOTKH | METOIBI OOPAOOTKH | COBPEMEHHBIC
obmactu (moporoB | mH(pOpMaIUy, HH(pOPMAITUK U METO/1bI 00pabOTKH
(GyHIAMEHTATbHBIX | BIH (yHIaMeHTambHBIE | (QYHJAaMEHTANBHBIX | UHQOPMAIH U
paszenoB YPOBEHb) | pa3fenbl SKOJOTHH | Pa3lIeNioB SKOJIOTHH W (yHIaMEHTAILHBIC
MaTeMaTHKH B 1 MH(OOPMATHKH; HH(POPMATHKH pa3zenbl 3KOJIOTHH U
o0neme, uH(OpMaTHKH
HEOOXOMMOM TSI yMeer - nonb30Bathes | Mcnonp3oBanue CrniocobHOCTD
BJIaJICHHS (npoaBHH COBpPEMEHHBIMU COBPEMEHHBIX TTOJTb30BATHCS
MaTeMaTHYECKUM . KOMIIbIOTEPHBIMHU KOMITBFOTEPHBIX COBPEMEHHBIMHU
anmnapaTom yTbii) TEXHOJIOTHSIMH, TEXHOJIOTH, KOMIBIOTEPHBIMA




9KOJIOTHUECKUX UCTIONB3YEMbIMU UCTIONB3YEMBIX MPU | TEXHOJIOTHSIMH,
HayK, 0OpaboTKH pu coope, | cOope, XpaHEHHUH, HCTIOB3YEMBIMH TIPU
uHpOpMaIH u XpaHEeHUH, 00paboTke, aHaIHM3e | cOOpe, XpaHeHNUH,
aHaJM3a JaHHBIX IO 00paboTke, U mepeaaye 00paboTKe, aHATN3E
9KOJIOTUH " aHaIM3e U | SKOJIOTHYECKOMH U miepeade
HPUPOJIOTIONIE30BaH nepenave uH(pOpMAIH 9KOJIOTHIECKOH
U0 9KOJOTUUECKOH uHpopManum
uHpopManuy;
Bnagenne metogamu | JleMoHcTpHupyeT
- METOJaMH | MAaTeMaTHIECKOTO npoecCHOHATbHBIE
MaTEMaTUYEeCKOTO0 | aHanM3a U HaBBIKH BIAJACHUA
aHam3a u | rpadugeckoro METOIaMH
rpadugeckoro HpeICTaBICHHS MaTeMaTHIecKoro
BJIazeeT MpeACTaBICHUS uHpopmanun B aHanM3a u
(BbIcokui) | nHpOpMaLUH B | 00JIaCTH SKOJIOTUH U | TpaguIecKOro
00JIaCTH DKOJIOTUH | TIPUPOJONOIB30BAHH | IPEICTaBICHHS
u o uHpopmau B
MIPUPOJIONIOIB30BaH 00JIaCTH SKOJIOTUH U
ust TIPUPOIOTIONE30BAHN
s
IIK-2 - Bmagenuem - TEOpeTUYECKHe | 3HAHHE JeMoHcTpupyer
MeTofaMu  0TOOpa OCHOBBI OOIEH | TeOPETUUECKHUX 3HAHUS
npo0 ¥ IPOBEACHHS 9KOJIOTHH, OCHOB 001I1ei TEOPETHYECKIX
XUMHUKO- T'€09KOJIOTHH, OKOJIOTHUH, OCHOB 0011eH
AHATUTHYECKOTO 9KOJIOTUH T'€09KOJIOTHH, 9KOJIOTUH,
aHaIM3a BPEIHBIX YeJIoBeKa, 9KOJIOTUH YEJIOBEKA, | T€0IKOJIOTHH,
BEIOPOCOB B COLIMAIbHON COLIMATIbHOU HKOJIOTUU YEIOBEKA,
OKPY>KalOIIyT0 9KOJIOTHH, OXPAaHbI | SKOJIOTHH, OXPaHbl | COLUATBHON
cpeny, OKpY>Karolen OKpYKaromien AKOJIOTUH, OXPaHbI
TEOXUMUYECKUX cpensl; CpeIbl; OCHOB OKpY KaroIeit
UCCIIeTIOBaHUH, - OCHOBBI | MaTeMaTHYECKOTO Cpe/ibl; OCHOB
00paboTKH, sHaeT MaTEMaTUYECKOTO | aHalIM3a M OCHOBHBIC | MATEMAaTHYECKOTO
aHAJM3a W CHHTE3a (oporos aHaIM3a U | METOMBI } aHaAJIN3a ¥ OCHOBHBIX
MPOU3BOJICTBEHHOM | OCHOBHBIC METOJIbI | KOJIMMECTBEHHOM METOJIOB §
, MOJICBOH 17§ KOJIMUECTBEHHON OLICHKH KOJTMYECTBEHHON
71a00paTOpHOI YPOBCHE) OLICHKH 9KOJIOTHIECKUX OLICHKH
9KOJIOTUYECKOI 9KOJIOTHIECKHX OOBEKTOB; 9KOJIOTHYECKHX
UHQOpMAIIH, 00BEKTOB; COBPEMEHHBIX 00BEKTOB; OCHOB
MeToaM1 - COBPEMEHHBIE | KOMITBIOTEPHBIX COBPEMEHHBIX
COCTaBJICHUS KOMIIBIOTEPHBIE TEXHOJIOTHH, KOMIIBIOTEPHBIX
JKOJIOTHYECKUX H TEXHOJIOTHH, UCTIONb3YEMBIX MPU | TEXHOJIOTHIA,
TEXHOTEHHBIX KapT, UCTIONb3yeMBIe TIpH | cOope, XpaHEeHHH, UCTIONIb3YEMBIX TPH
cbopa, 00paboTKH, cbope, xpaHeHuH, | 00paboTKe, aHanmM3e | cOope, XpaHEHUH,
CHUCTEeMAaTH3allnH, 00paboTKe, U riepeade 00paboTKe, aHATTN3E
aHanmm3a aHanm3e u | uHpOPMAIHU U niepenayue
uHopmanuu, nepeaave UH(pOpMaLIH
¢dbopmupoBanus 0a3 rHpOPMAITUH;




JaHHBIX [Tpumenenue Ucnonb3oBanue B
3arpsiI3HEHUS crioco0HoOCTEH cobcrBenHoit BKP
. - pemaTth 3aaaud .
OKpy>Karo1ei pelarts 3agaun crocoOHOCTEH
npodeccHoHaIbHO N
cpelbl, MEeTOAaMHU . npodeccuoHaNBHON | pemars 3a1aun
W NeqaTenbHOCTH Ha N
OLICHKH OCHOBE JeSITeNIbHOCTH Ha npodeccroHaNbHOMN
BO3/EHCTBHUSA Ha ., | ocHoBe JesTeTbHOCTH Ha
nH()OPMAITHOHHOMN N
OKPY>KaloIIyT0 yMeeT u MH(OPMALIMOHHOM 1 | OCHOBE
cpely, BBIABIATH | (IPOABHUH oubnuorpaduueckoil| HHPOPMAMOHHON U
M Ooubnrorpaduuecko .
WCTOYHWKH, BUBI M | YTHIN) d kvieTvoel o | KYBTYPBIC oubmorpaduIecKoi
MaciTadbl YARTYP MpUMEHEHHUEM KYJBTYPHI C
[IPUMEHEHNEM
TEXHOTEHHOTO UH(pOpMaLMOHHO- NpUMEHEHUEM
N HH(POPMALMOHHO-
BO3/EHCTBHL. KOMMYHUKAIMOHHBIX| MH(POPMAIIMOHHO-
KOMMYHHUKAIMOHH o
.. TEXHOJIOTHH B KOMMYHHUKAIIMOHHBIX
BIX TEXHOJIOTHH; . .
npo¢ecCHOHANBEHON | TEXHOIOTHI
JeSITEIHOCTH
Brnanenue JemoHcTpanus
- 3HaumsMH 00 | HEOOXOAMMBIMHU BJIaJICHUS TIPU
OCHOBax 3HAHUSIMU 00 noxaroroske BKP
MIPUPOJIOTIOIB30BAH | OCHOBAaX 3HAaHUSMHU 00
us, 9KOHOMHKH | IPUPOJOIOJIB30BAHH | OCHOBAX
MIPUPOJIOTNIONB30BaH | 5, SKOHOMHKH TPUPOJOTIONIE30BAHH
usl, YCTOMYMBOIO | IPHUPOAOIOJIB30BAHH | 51, SKOHOMHUKH
PasBUTHS, OLEHKH | 5, yCTOHYUBOIO IIPUPOIOTIONB30BAHU
BO3/CUCTBHS Ha | pa3BUTUA, OLICHKU 51, yCTOMYUBOTO
OKPYKaIOIIYyIO BO3JICHCTBHS Ha Ppa3BHTHSI, OLICHKU
cpemy, TPaBOBBIX | OKPYKAIOILYIO BO3JICHCTBHUS HA
OCHOB cpemy, PaBoOBBIX OKPYKaIOMIyIO
—— MIPUPOJIOTIONE30BaH | OCHOB cpeny, MPaBOBBIX
.. | M1 W  OXpaHbl | NPUPOJONOJIB30BaHH | OCHOB
(BBICOKUIT) .
OKpY’Karomen s 1 OXpaHsbl IIPUPOIOTIONB30BAHU
Cpens, OKpyXaromien S 1 OXpaHBbI
- COBPEMEHHBIMHU | Cpembl; OKpYyKaromien
METOJlaM1 COBPEMEHHBIMH cpens;
KOMITBIOTEPHBIX METOJIaMH COBPEMCHHBIMH
TEXHOJIOTH  TIPH | KOMITBEOTEPHBIX METOJIaMU
cOope, XpaHEHUH, | TEXHOJOTUI IpU KOMITBIOTEPHBIX
00paboTKe, cOope, XpaHEeHUH, TEXHOJIOTHIA TIPU
aHanmze u | 00paboTKe, aHanmu3e | cOope, XpaHEeHHH,
nepenayue U repenayde 00paboTke, aHaIH3E
9KOJIOTUYECKOI 9KOJIOTUUECKOM U niepeayie
nHpopManun nHpopManum 3KOJIOTHUECKON
uHdopmanuu

MeToanyeckue peKoMeHAaluu, ONpeae/sionue nNpoueaypsl OleHUBAHUA
pe3yJIbTaTOB OCBOCHHS THCIUIIIHHBI
I.  Tekywmas arrecTaums CTyJ€HTOB
Tekyias arrectanys CTyAEHTOB 10 JUCLMUIUIMHE ITPOBOAMUTCS B COOTBETCTBUH C
JIOKaIbHBIMU HOpMATUBHBIMU akTamu [IBDY u saBnsercs o0s3arenbHOM.
IIpumepHbIi nepevyeHsb oueHOYHBIX cpeacts (0OC)

YcTHBIH onipoc



1. CobecenoBanue (YO-1) — CpencTBO KOHTPOJs, OPraHU30BAHHOE Kak
crenuanpHas Oecefa mpernoaaBareNss ¢ OOy4yaroluMCsi Ha TEMbl, CBS3aHHBIE C
U3y4aeMoll JUCUMIUIMHOM, M pacCUYMTaHHOE Ha BBIACHEHHE O0O0beMa 3HaHUU
00y4aroIerocs Mo OnpeAeNeHHOMY pa3ieny, TeMe, MpoOiaeMe U T.N. — MPOBOAUTCSA
0 BOMPOCAM TeM MPAKTUUECKUX CEMUHAPCKUX 3aHSATUH.

2. Moxnan, coodmenne (YO-3) — MNOpPOAYKT CaMOCTOSATCIBLHOW pPabOThI
y4amierocsi, IpeJCTaBIAIOMUNA co00i MyOIMYHOE BBICTYIUICHUE MO MPEICTaBICHUIO
MOJIYYEHHBIX PE3yJbTATOB PEIICHUS OINPEACICHHON Yu4eOHO-NIPaKTUYECKOM, yueOHO-
MCCIIEIOBATEILCKON MM HAYYHOUN TEMBI — TEMBI JJOKJIAI0B ITPUBOISATCS HUKE.

IIucemeHHbIe padoTHI

3. Pedepar (I1P-4) — mnpoayKT caMOCTOSATENBHOW pPabOThI 00yYaroIIerocs,
MIPEICTABIISIONINN COO0N KpaTKOEe HW3JIOKCHHE B MUCHMEHHOM BHJE IOJTYYEHHBIX
pe3yibTaTOB  TEOPETUYECKOTO  aHaliM3a  OMNpEACTICHHOW Hay4yHol  (y4eOHO-
MCCJIEIOBATENLCKON) TEMBI, TJIeé aBTOP PACKPHIBAET CYTh MCCIEAYEMOH MpOOJIEMBI,
MIPUBOINT PA3IMYHBIE TOYKU 3PEHUS, a TAaK)KE€ COOCTBEHHBIC B3IUIS/IBI HA HEE — TEMBI
pedepaToB NPUBOJATCS HIKE.

4. Koncnekt (ITP-7) — mpoaykT camMoCTOSTENbHON padoThl 00ydaromerocs,
OTpaXarolui OCHOBHBIE WJECH 3aCTyIIaHHOW JIEKIMH, COOOIEHUS — TO pas3ziesiam
JUCITUTUTUHBI.

5. Topueckoe 3aganue (I1P-13) — yacTHYHO periaMeHTHPOBAHHOE 3a/IaHUE,
MMEIOIIEee HECTaHJapTHOE PEIIEHHWE M TO3BOJISIONIEEC HATJISAIHO JIEMOHCTPUPOBATH
YMEHUS, WHTETPUPOBATh 3HAHUSA PA3JIMYHBIX O00JIACTeH, AapryMEHTHUPOBATH
COOCTBEHHYIO TOUKY 3PCHUS — MPOBOJMUTCS B BUAC KOMIIBIOTEPHOTO IPAKTUKYMA.

Tekymmui KOHTPOJIb 3HAHUM OCYIIECTBISIETCS IOCPEACTBOM TECTOBBIX U
MMUCBMEHHBIX TPOBEPOYHBIX padOT, a Takke B XOAc¢ pabOThl Ha CEMHUHAPCKUX
3aHSITHSIX.

B Teuenme cemectpa Tekymue Oamibl, HaOpaHHBIE CTyICHTaMH 3a
MOCEIaeMOCTh, padOTy Ha MPaKTHUYECKHX 3aHATHUAX, JOKIAIbl W IPOBEPOUYHBIC
paboOThI BHICTABJISIOTCA B AJIEKTPOHHON CHUCTEME ydeTa YCIIeBaeMOCTH Ha TOpTaje

JIBOY.



Temsl pepepatoB (ITP-4):

1. MaremaTi4eckoe MOJETUPOBAHNE OMOTEOXUMHYECKUX ITHUKIIOB.

2. Mopenu MajbIX KpyroBOPOTOB BEUIECTBA U DHEPTUU

3. Marematndyeckoe MOAETUPOBAHNE OMOIOTHYECKOT0 KPYrOBOPOTa yriiepoa.

4. MareMaTuyeckoe MOJICIUPOBAHUE B3aUMOJICHCTBHS MIOYBBI U CPE/IbI.

5. Maremarnyeckoe MOJEIMPOBAHUE TIEPEHOCa Temia TMOoJ JIeWCTBHEM
Kosie0aHui aTMOC(EPHBIX YCIOBUH.

6. MareMatnyeckoe MOIETMPOBAaHUE MPOAYKTUBHOCTH arpO3KOCUCTEM.

7. Monenmu arpobuorieHo3a. Co3maHne # TMOJACP)KAHWE HCKYCCTBEHHOM
HKOCUCTEMBI.

8. Monenu OHOIOTHYECKOTO MeTo/ia OOpHOBI C HEXKeNaTeIbHBIMH BHJIAMH.
Mopaenn >rmieMun

9. Mopaenu riio6aIbHBIX KPYTOBOPOTOB BEIIECTB

10. Monenn quHaMHUKN OHOJIOTHUYECKUX CHCTEM

11. Mopaenu 1t OIEHKM M MPOTHO3a COCTOSIHUS W YPOBHS THAPOCHEPHI.
KoHcTpynpoBanue MoieNid TPYHTOBBIX BOJ

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

13. Mojenu OlleHKH HapyIICHUs U MPOTHO3a 3arpsi3HEHUs JUTOC(epbl

14. Moaenu cTpyKTyp OMOJIOTMYECKUX CUCTEM

15. Mogenn CTpyKTypbl W JUHAMUKH TONYJISIMUA. Monenu JAuHAMUKA
BO3PACTHBIX TPYIII B MOMYJISIIAA

16. MoaenupoBaHne B3aUMOJCUCTBYIOIMX BUIAOB (MOJCIH KOHKYPEHITUH,
napa3uTu3Ma, XUIHUIeCTBa U JIp.)

17. MoaenupoBaHH€ MPOIIECCOB MUTPAITUU PATMON30TOIIOB B JIaH A Tax.

18. MoaennpoBaHue pocTa HacEICHUS.

19. Monens 6ananca BemecTa U YHEPTUN

20. OO1werianeTapHasi MOJIeJb Me0reHe3a.

21. OnieHKa COCTOSTHUSL OKPY’KAIOIIEH Cpejibl ¢ UCIOJIb30BAHUEM MOJIEIBHBIX

OMOWHINKATOPOB



Tems1 nokaagoB-npesentanuii (YO-3):

[Ipumepsl NPUKIAAHBIX MPOTPAMMHBIX KOMIUIEKCOB M KOMIIBIOTEPHBIX
IpOrpamMM, HCHOJB3YEMBIX Ui L€ MaTeMAaTHYeCKOro  MOJEIMPOBAHMS
HKOJIOTUYECKUX MPOLECCOB U SIBJICHUM:

1. OMOreOXUMHUYECKUX ITUKIIOB;

MaJibIX KPyrOBOPOTOB BELIECTBA U DHEPTUH;

OMOJIOTMYECKOTIO KPYTOBOPOTA BEILIECTB;

B3aUMOJICUCTBUS TIOYBBI U CPEJIbI,

nepeHoca Teria moj JeHCTBUEM KoseOaHui aTMOC(hEpHBIX YCIOBUH;
POJYKTUBHOCTH S3KOCUCTEM;

CO3JaHME U MOJEPKAHNE UCKYCCTBEHHON DKOCUCTEMBI,

OMOJIOTMYECKOT0 METO1a OOPHOBI ¢ HEXKENATeIbHBIMUA BUIAMU;

© ©o N o 0k~ WD

AMUACMUH,

10. nTMHAMUKY OMOJIOTHYECKUX CUCTEM,

11. OLIEHKHM ¥ IPOTHO3a COCTOSHUS U YPOBHA TUAPOChEpHI;

12. KOHCTpYHUpPOBaHUE MOJIETTU TPYHTOBBIX BO/I;

13. oleHKM W TPOTHO3a 3arps3HEHHUS aTMoc(epbl  ITPOMBITUICHHBIMU
BBEIOpOCamu;

14. olieHKU HapyIIECHUS U IPOTHO3a 3arpsI3HEHUS TUTOCQEPHI;

15. cTpyKTyp OMOJOTHUUECKUX CUCTEM;

16. CTpyKTYypBHl U JUHAMUKH MOMYJISAIIHH;

17. nMHAMUKY BO3PACTHBIX FPYIIT B MOMYJISLINH;

18. B3amMoIeliCTBYIOMUX ~ BHIOB (MOACNIM KOHKYPCHIIMH, Tapa3uTH3Ma,
XHUIIHUYECTBA U Jp.);

19. nporeccoB MUTpanMK PaguoU30TOIOB B JaHAMA]TAX;

20. pocTa HaceleHuUS,

21. OMOUHIUKALINH.

IIpuMepHbIe KpUTEpHHU OLeHMBAHUA NJIA pasHbix OC



Kpurepuu ouenku pedepara v yCTHOIO J0KJIa/1a, BLINOJIHEHHOI0 B (hopme
Nnpe3eHTAlNH:

100-86 6ayyioB - BBICTABISETCS CTYJEHTY, €CJIM CTYACHT BbIPAa3ui CBOE MHEHHUE
no cpopMyIUPOBAHHON MpobIeMe, apryMEHTHPOBAJl €ro, TOYHO OINpPEACIUB e
comepkanue U coctapistomue. CTylneHT 3HAaeT W BJAJCeT  HAaBBIKOM
CaMOCTOATENLHOM HCCIIeIOBATENBCKON pabOThI MO TEME MCCIIEOBAHUS; METOAAMH U
IpUeMaMH aHalh3a TEOPETUYECKUX acleKTOB Hu3ydaeMoil obmactu. ['paduuecku
paboTa odopmiIeHa MPABUIIBHO.

85-76 GamnoB - paboTa XapaKTepU3yETCsl CMBICIOBOM IE€THLHOCTHIO, CBI3HOCTHIO
U TIOCJIEIOBATENLHOCTBIO HW3JIOKEHUS; NOMYUICHBl HE3HAYMTEIbHBIC OLIMOKH MpH
OOBSCHEHUH CMbICIa WA cojaepxkaHus mpobiembl. [IpogemMoHCTpUpOBaHbI
UCCIIEIOBATENIbCKUE YMEHUS M HaBbIKM. DaKTHYECKHX OIIMOOK, CBSI3aHHBIX C
MOHUMaHuEM Ipo0ieMbl, HeT. JlomyliieHbl 0/iHa-Be OMUOKHU B O(POpMIIEHUH PaOOTHI.

75-61 Oamn - CTyIEHT NPOBOJUT JIOCTATOYHO CAMOCTOSITEIBHBIM aHAU3
OCHOBHBIX JTalOB M CMBICIOBBIX COCTABJISIONINX MPOOJIEMbI; TTOHUMaeT 0a30BbIC
OCHOBBI M TE€OPETUYECKOE OOOCHOBaHHE BBIOPAHHON TeMbl. JlOMyIIEHBI OLIMOKU B
CMBICIIE WM COAEPKaHUU MPOOIeMBbl, 0()OPMIIEHUH PAOOTHI.

60-50 OamioB - eciau paboTa MpeACTaBIsieT COOOM TEpEecCKa3aHHBIA WA
MOJTHOCTBIO TIEPEIUCAHHBIA HMCXOIHBIM TEKCT Oe3 Kakux OBl TO HH OBLIO
KOMMEHTapueB, aHanu3a. He packppiTa CTpyKTypa U TE€OpeTHUYECKas COCTABIISIONIAS
TeMblI. J[onyIIeHo 3HaUYNTEIbHBIE OITMOKH B CMBICJIOBOM COJIEP>KaHUU PACKPBIBAEMOM

npo0emMsbl U B 0(hOpMIIEHUN PadOTHI.

I1. [Ipome:xxyToUHAs aTTEeCTALMS CTYJAEHTOB
OreHOYHBIE CPECTBA AJIA TEKYIIETO KOHTPOJS yCIIeBaeMOCTH — paboTa Ha
CEMHUHapax M BBHITIOJIHEHUE MPAKTUYCCKUX PabOT, MPOMEXKYTOUHASI aTTECTAIUS - TI0
UTOTaM OCBOCHUS JUCITUIUIMHBI HA OCHOBE PEHUTHUHT-CUCTEMBI, UTOTOBAsl aTTECTAIIHS
M0 JUCITUTIIMHE MTPOM3BOIUTCS Ha OCHOBE TECTHUPOBAHUS, a TIOBTOPHAS aTTECTaIlUs -
B (hopMe YCTHOM cauu 3a4eTa 1o BOMpOCcaM.

KoHTposib JOCTHXKEHUI 1EId Kypca OCYUIECTBISIETCS HAa OCHOBE TEKYIIECH



IIPOBEPKHU 3HAHUM MO LIKaJ€ PEUTHHI-OLICHKW 3HAHWW CTYIEHTOB: MeHee U 60% —
«HEYIOBJIETBOPUTENIBbHO», 61-75 % — «ynoBaeTBOpUTENBbHOY, [6-85 % — «XOpoIIoN,
86 u 6oJ1ee MPOIEHTOB — «OTIUYHO.

[IpomexyTouHass arrecTanusi CTYACHTOB IO JUCIHUIUIMHE TMPOBOJUTCS B
COOTBETCTBUM C JIOKAJIbHBIMU HOPMATUBHbBIMU akTamu JIB®Y wu sBusercs
00s13aTEIbHOM.

K arrecranuu mo AUCHUIUIMHE TOMYCKAIOTCS CTYACHTHI, BBHIMIOJHUBIINE BCE
IpaKTHYECKUEe padOThl U 3aIUTUBIINE pedepaTsl.
IIpumepHbIii nepeyeHb oneHOYHbIX cpeacTs (OC)
1. Tecr (IIP-1) — cucrema cTaHAAPTU3UPOBAHHBIX 3aTaHHUK, IO3BOJIIOIIAS
aBTOMATU3UPOBaTh  MPOLENYypY HM3MEpPEHHs YpPOBHS  3HAaHUM UM yYMEHUH
o0yyJaromerocs.

2. JK3aMeH — BOIIPOCHI K DK3aMEHY, 00pa3Iibl OMIIETOB.

Tunosbie TecToBblie 3axanus (IIP-1) nist Tekyuieii NpoBepKy 3HAHMUI 11O

aucuuminge (pparmMenr)
JIONUIIUTE WA JAUTE OIPEAEJEHUE
1. MaTeMaTHYeCKUE MOJIEIH CO3JAI0TCS B pe3yJbTaTe IMPOBEACHUS
SKCIIEPUMEHTOB U 00pa0OTKH UX Pe3ylbTaTOB METOJaMH MaTeMaTUYE€CKOW CTATHCTUKH.
2. Jnga HOpManbHOro (PYHKIMOHMPOBAHHUS OOBEKTOB YPOBHSL HE00XOIUMO,
YTOOBI YCIIENIHO ACHCTBOBAIN OOBEKTHI Oojee YPOBHSI, HO HE HA00OPOT.
3. [MpuatIMI WHBapUAHTHOCTH MOJIeITN 3aKITI0YaeTCs B TOM, 4TO

4. KauecTBeHHas CTPYKTypa MOJIEJIN ONKMCHIBAET
5. Moaens — 3TO

OBBEJIMTE KPYKKOM HOMEP IPABUJILHOI'O OTBETA!

6. CiioxHOCTh MosieupoBanus aecteust OC Ha opranu3M 00yCIIOBIIEHA, IPEX]IE BCETO, €€
1) uepapXUYHOCTHIO 3) nonudakTOpHOCTHIO
2) HE3aMKHYTOCTBIO 4) NHEPLIMOHHOCTHIO

7. Ilpouecc MoeIMpPOBaHUS BKIIFOYAET CTAAUN

1) dopmanusanum, MOJCTUPOBAHUS U HHTEPIPETAIIMN

2) hopmynupoBanus poOsIeMbl, HOpMATH3aALUHT, MOJICTUPOBAHKS U HHTEPIIPETAIH

3) GopmynupoBaHus npoOIeMbl, pa3padOoTKH MOAETH, (OPMATU3AIMH, MOICITUPOBAHUS U
UHTEPIpETauN

8. Ctanus HETOCPEACTBEHHOM pa3pabOTKU MOJICIIN 3aKTI0YAETCS B

1) 70TMKO-MaTEMaTHYECKOM OIMCAHUH MOJIEITUPYEMON CUCTEMBI B COOTBETCTBUH C
dbopmyaupyeMon mpooaemMoit

2) omMCcaHHUU MPOOJIEMBI U TIeJIel MOICITUPOBAHHUS

3) onpenenenun k03)UIMESHTOB YpaBHEHU



9. [lemoBas urpa — 3T0 MOJAENb
1) ananutuveckas 3) UMHUTAIMOHHAS
2) croxactuueckas 4) sMmupuvecKast

10. YtoOn! 0OpaTHas CBSI3b B 1UarpamMme Obliia MOJOKHUTEIBHON, YHCIIO «-» CBSA3CH B HEH JOJIKHO
OBITH

1) yeTHBIM 3) paBHBIM YHCITY TOJOKHUTEIBHBIX CBA3EH

2) HEYETHBIM 4) MeHBIIIC YHCIIa MTOJIOKUTEIbHBIX CBS3EH

11. Cucrema Ha IPUBEICHHOMN CXEME COACPKUT OOPATHYIO CBSI3b

1) MOJIOKUTEIBHYIO —

2) OTpULIATEIIBHYIO

YHUCIJIICHHOCTSB ITIOITYJISAIITNUHU | | CMEPTHOCTH |

3) HelTpabHYIO == ﬁ
4) HE CONEPIKUT
yYAaceiibHast
CMEPTHOCTH

12. Cmblicn 3anaca 3aJ10K€H B KaTeropuu
1) ponma 3) uH(pOPMAIIMOHHOM CBA3U
2) moToKa 4) npeoOpaszoBareis

13. CMBICT CKOPOCTH 3aJI05KEH B KATETOPUU
1) ponma 3) uH(pOPMAIIMOHHOM CBA3U
2) moToKa 4) npeoOpa3zoBareis

14. KoapdunueHT ecTeCTBEHHON THOCIH TPABOSTHBIX )KUBOTHBIX 3aBUCHT OT
1) 4KMCIEHHOCTH XUIITHUKOB 3) mpoMmbIcTia yenoBeKa
2) YKCJICHHOCTH TPABOSIHBIX 4) 6uomaccel pacTeHUM

15. Jliig mporHo3a 4nucaeHHOCTH MOMYJSIIUY ypaBHEHHE MallbTyca MOKHO MCITOJIb30BaTh Ha
IIPOMEKYTKE BPEMEHHU

1) 6eckoHEYHOM 3) KOPOTKOM

2) J0CTaTOYHO JAJTUTEILHOM 4) onpenereHHOM

16. Jloructuueckoe YpaBHCHHUEC NTUHAMUKH YUCIICHHOCTH NOMYJIAIUU HOCUT UMA

1) Manbryca 3) depxroancra-Ilepna
2) Bombreppa 4) Opau
17. B JOrMCTUYECKOM YPaBHEHUH AWHAMUKH YUCICHHOCTH momyisiiiu K Ha3bIBaeTCS TOUKOM
1) paBHOBecHsI 3) ontumyma
2) MUHUMYyMa 4) mMakcumyma

18. HOHYJ'IHI_II/IH HaxXoauTCs B CTaOUIBHOM COCTOSIHUU Ipu &

1) >0 4) >1

2) <0 5) <1

3) =0 6) =1
19.B monenu BonbTeppa 4yBCTBUTENBHOCTD BU/IA K HETOCTATKY MUIIM XapaKTePU3yeT
KO3 PUIIHEHT

1) a 3)y

2) B 4) ¢



20. Ecnu yaenbHast CKOPOCTh MPUPOCTA B OCHOBHOM YPaBHEHHH JWHAMUKH YUCICHHOCTH
OIS TOCTOSHHA, TO YPABHEHNUE HOCHT MM

1) Jlecnu 3) Boabtepa

2) Manbryca 4) depxronscra-Ilepiaa

21. B norucTu4eckoM ypaBHEHUH TUHAMHUKH YHCICHHOCTH TIOMYJISIIIMK TTapameTp ff Ha3bIBaeTCs
1) koadunrenTOM cMepTHOCTH 3) eMKOCTBIO Cpe/Ibl
2) K09 (HUIUECHTOM CaMOOTPaBIICHUS 4) cnennduyeckuM KodpPuimeHTOoOM pocra

22. OcHOBHOE YpaBHCHHUEC JTHUHAMUKH YUCICHHOCTH ITOITYJISAIINHN
1) X (t+At)=x(t)+B-D
2) X(t+ At) =x(t)+ (a— B) - x(t) - At

dx
3) —=&-X
dt
23. CkopocTH U3MEHEHUS YUCICHHOCTH BHIa B MoJien BonbTeppa oOpamaroTcst B HOIb
1) B obsactu, nexarlei Boiiie rpaduka 3) B Toukax rpaduka Ha ocu 0X
2) B Toukax rpaduka Ha ocu 0Y 4) B obnacTw, jexarleil Huxke rpapuka

24. B mogenu BoabsTeppa HepBHﬁ BI/I,Z[ BBIMPET KOTJ1a

y Lo 62 y £ 22
ol a2 al a?

25. Ilpu yBeTMYCHUH YUCIICHHOCTH MIPUPOTHOMN TOMYJISAIIUN CKOPOCTh €€ BO300OHOBIICHUS
1) yObiBaeT 3) He MeHseTCs
2) BO3pacraeT 4) cTabmIM3upyeTCst

OBBEJUTE KPY)KKAMU HOMEPA ITIPABAJIbHBIX OTBETOB!
26. TpeboBaHus, TPEIBABISIEMBIC K MATEMATHYSCKUM MOJICIISIM

1) HeompeneneHHOCTh 4) SKOHOMHUYHOCTh
2) yHUBEpPCAIBHOCTD 5) BBIYUCIMMOCTh
3) TOYHOCTH 6) HarISITHOCTD
27 IlpaBusibHBIC YTBEPIKICHUS [0 TUArPAMME J/

\D

1) A — BHyTpeHHsIsI IepeMeHHasi  4) 3TO0 MOJOKUTEbHAS eI OOPATHOM CBSI3H
2) A — BHEUIHSS MIepeMEHHAsI 5) 370 oTpuIaTeNbHAS NETIS 00PATHOI CBSI3H
3) D — BHyTpeHHss TIepeMeHHas  6) B iuarpaMmme HeT OOpaTHO# CBs3U

7) HabJrOIAeTCs SKCIIOHEHIHABHBIN pocT C

28. Mopenbs BonbTeppa paccmaTpuBaet

1) BO3pacCTHYIO CTPYKTYPY HOMYJISIIUH 4) B3aMMOJICHCTBUE JBYX BUJIOB
2) r100abHYI0 MUPOBYIO JHHAMHKY 5) MMHAMUKY TOMYIISIIIH
3) KOHKYpPEHTHbBIE OTHOIICHUS 6) OTHOILICHHUS «XUIIHUK-KEPTBA»

YCTAHOBHUTE COOTBETCTBHUE

‘ Buowr mamemamuuecxux
MoOdenell

a)  AsropuTMHUYecKHe

b)  Umwurarnumonusie

29. Ipusnaxu xnaccugpuxayuu

1) XapakTep oTOOpakaeMbIX CBOMCTB OOBEKTA
2) Crioco0 mpesicTaBlIeHUs CBOMCTB 00bEKTa




3) Criocob moay4eHuss MOJACTH c)  CrpykrypHbBIE
d)  Teopermueckue
e)  DOyHKIHOHAILHBIC
f) OMnupudecKue

OTBETHL: 1- o 2— o 3—
30.
Jluaepamma ‘ Cooepoicanue
1) A>'B a) ueM Ooutbliie 4, Tem Oosblie B e) eciu A UCTHUHHO, TO B HCTUHHO
2) A»B b) uem Gomblire A, TeM MeHbIE B f) ecmu A ucrunHo, TO B J0XKHO
C) 4eM MeHblie 4, TeM Ooblie B, g) eciu 4 JI0)KHO, TO B HICTUHHO
d) uem menbIIe A, TEM MeHbIIIEC B h) eciu A moxkHO, TO B J0XKHO
OtBernl:1 — P 2—
31. Obpamnas cés13b Oorcudaemviii mun OUHAMUKU
1) TonoxwurenbHast a) HEeOrpaHMYCHHBINH POCT
2) OtpuriarenbHas b) skcroHeHIMaIbHOE YOBIBAHNE
C) cTpeMiieHHE K HEKOTOPOM IIeITH
d) SKCHOHEHIIMATBHOE BO3pACTaHHE
€) KosebaHus C MOCTOSHHON aMILTUTY 10
f) mpeObiBaHKE B CTAIIMOHAPHOM COCTOSTHHU
OtseTsl: 1 — P 2—
32.
Tun cessu Illapa nepemennvlx
1) IonoxurenbHast a) YHUCICHHOCTbH MOMYIIAIUN —> POXKIACMOCTb
2) OrpuuarenbHas b) uucneHHOCTH MOMYSIMUA —> CMEPTHOCTh
C) POKAaeMOCTh —> YHCICHHOCTH MOMYJISIIUN
d) cMepTHOCTb—> YHCIICHHOCTD MOMYJIAIHH
€) ylenbHas POKIAAEMOCTh —> POXKIACMOCTh
f) ynenbHas cMEPTHOCTH — CMEPTHOCTB
OtseTtsl: 1 — o 2—

YCTAHOBHUTE IPABUJIBHYIO NOCJEJOBATEJIBHOCTbD!

33. PacmosioxuTe MOJIENH MO CTETICHH BCEOOITHOCTH (B MOPSAIKE OT YaCTHBIX J0 OoJiee 00IInX):
_ (usuyeckue

_ TEeOMETPHUYECKHE

_____ MareMaTU4ecKue

34. PacnionoxuTe HEKOTOPHIE ATAbl MOJICTHPOBAHUS IO TOPSIKY UX BHIMIOTHEHUS:
____ TIPOTHO3WPOBAHHE
_____(dopmynupoBaHre TpOOIEMBI
_____(hopmanuzanus MOJEIH
pa3paboTKa KOHIENTYaJIbHON MOJIEH
_____TlapaMeTpuyecKas UIACHTH(PHUKAIISI
____ Bepudukamus paboThl MOACTH

35. BIBOA OCHOBHOI'O YpaBHEHHUS JUHAMMKH YHMCICHHOCTH MOMYJISUN

_____ BBECTH MOHATHE YAEIbHOI CKOPOCTH MIPHUPOCTa

____mepeiTu K npeaeny npu At—0

____ TIOJYYHUTh HETIPEPHIBHYIO MOJEIb

_ HaliTH HapallleHHOE 3HA4YeHHEe YMCICHHOCTH 3a epuop (t+ At)

_____ ONpenenuTh JuHEHHbIe QYHKIMU PUPOCTa POKIAEMOCTH U CMEPTHOCTH
___3adukcupoBaTh MOMEHT BpeMeHHU t 1 1aTh eMy npuparienue At



ONPENIETUTh CPEIHIOI0 CKOPOCTh U3MEHEHHSI UHCIEHHOCTH 3a repuos At

HAPUCYMUTE!
36. DnemeHTapHas AMarpaMma npoayKIIMOHHOIO Mpoliecca UMEET BUJL

Bonpocsl k 3k3amMeny

1. TloHsTHe MaTeMaTHUYeCKOro MOJACIHUPOBAHUS: IIEJIHM, YPOBHU, Ha3HAYCHUE,
TIPUMEDHI.

2. MopnenvupoBaHue Kak OCHOBHOM METOJ IO3HAHMS CIIOKHBIX MPUPOIHBIX
CUCTEM.

3. DOkocuctemMa Kak OOBEKT MaTEeMaTHYE€CKOIO0 MOJEIHPOBAHHUS U CIOXKHAS
JTMHAMUYECKAsl CUCTEMA.

4. TIpUHIUIIEI CUCTEMHOCTH MOJCITUPOBAHUS SKOJIOTHICCKUX OOBEKTOB.

5. Monenu: noaxoasl K kiaccuukamuu. OCHOBHBIE BHUIBI MOJENEH,
UCIIOJIb3YEMBIX B DKOJIOTHH.

6. O030p CymECTBYIOIMHX IMOAXOJ0B K MaTeMaTHYECKOMY MOJEITHPOBAHUIO
HKOJIOTHYECKUX MTPOLIECCOB.

7. Bugel Mogmenedt mo cnocoOy MpeNCTaBICHUS CBOMCTB — OOBEKTa
(aHAIMTHYECKHE, AITOPUTMUIECCKUE, MMUTAITMOHHBIC).

8. Bumpt wMopenelr mo ¢dopme mpencraBieHus cuctem  ((pu3HUecKue,
UKOHOTrpaduuecKue, IKOJI0ro-MaTeMaTHIECKUE U JIp.).

9. Tunbel MOBEACHWS CHUCTEM BO BpEMEHH. J[MHAMHYECKHME W CTATUYECKUE
MOJEH.

10. He3aBucumble TEHACHIIMM B MOJCIMpPOBaHWU. licmonb3oBaHuE MeTOaa
Momnre-Kapiio B MoeIMpoBaHuH.

11. O6ume cBoiictBa  Mmoxenet. TpeboBaHwus, NpEaBIBIIEMbIE K
MaTEMaTHYECKUM MOJIEIISIM.

12. HazHauenne MaTeMaTH4eCKOro MOACIUPOBaHus cucteM. [Ipumepsi.

13. Craguu pa3pabOTKu MOAEIHU U OCHOBHBIE 3TAIbl MOJEITUPOBAHUS.

14. Obmass cxema W3y4YEHUS CIIOXKHBIX JUHAMHUYECKHX CHCTEM METOJIOM

MAaTEMAaTHYCCKOI'O MOACINPOBAHMA.



15. Dtanbpl  MoIeAMpOBaHUS:  HapaMeTpuueckas — HISHTUUKauus U
MaTemMaThueckas (popmanuzanus.

16. DnemMeHThl TeopHH MOJ00Us, TPUMEHSIEMbIE B MOJICTTUPOBAHUH.

17. IlpuunHHO-CIIEICTBEHHBIE CBSI3U: MOJOKUTEIbHAS U OTPULATENIbHAS CBSI3H,
IUKJIBI.

18. IlotokoBbie auarpammbl. @DoHABI W TOTOKH, MpuMepbl. [Ipumepsl
HEKOTOPBIX MPOLECCOB.

19. TIlpoayKImoHHBINA U TMHEHHBIN Mpoliecc, S-00pa3Hbiit pocT. [IpumMepsl.

20. OcHOBHOE ypaBHEHHE IMHAMHKH YHCIEHHOCTH momyisuu. [loBenenue
MOJIEJIV MTPH Pa3HbIX 3HAYEHUSAX NapaMeTPOB.

21. Jloructuyeckoe  ypaBHEHHE  JUHAMUKH  YUCJIECHHOCTH  TOMYJISALIHUH.
JluckpeTrHas u HenpepbiBHAsA (pOopMBbl. 3ana3bIBaHUE B CUCTEME.

22. Monenbs BonbpTepa (KOHKYpEHIIUS 110 TUTAHUIO).

23. Monenu CUCTEMbI «XUIIHHUK — KepTBa». Turbl Tpodpuuecknx QyHKIIHiA.

24. IlpuMeHeHne MaTeMaTUYECKUX MOJIENICH B DKOJIOTHH.

O0pa3upbl 3K3aMeHALIMOHHBIX OUJIETOB
MHHUCTEPCTBO OFPA30BAHUSA U HAYKH POCCUMCKOM ®EJIEPAIIUU
®egepabHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOE YUpPeKIeHue
BbICLLIET0 00pPa30BaHMSA
«/lanbHEeBOCTOYHBIH (peiepajbHbIN YHUBEPCUTED)
ko012 ecTeCTBEHHBIX HAYK
OOIT 05.03.06 — DkoI0THUs ¥ MPUPOIOTIOTL30BAHUE

mu@p, Ha3BaHUE HANPaBICHUS MOATOTOBKU
JlucuuruinHa DKOJIOTHYECKOE MOJIEAMPOBAaHUE

dopma 00ydeHHs OYHas
Cemectp 8 2020-2021 yuebHoro roga
Peanmusyromas kadeapa: IKoIorum
OK3aMeHAIMOHHBIN OmnJteT Ne 1
1. TloHsTHE MaTEeMaTHYECKOTO MOJICTUPOBAHUS U MOJICIIU: 1IEJIH, YPOBHHU, HA3HAYCHHUE,

npumepbl. OCOOEHHOCTH MOJIEIH
2. OcHOBHOE ypaBHEHHUE TMHAMHUKHU YMCICHHOCTH nomysauuu. [loBeaenne moaenu mpu
pa3HBIX 3HAYCHUSIX MTapaMETPOB.

3aB. kadenpoit




M.II. (mKosbl)

MHHHUCTEPCTBO OBPA30BAHUS U HAYKHW POCCUICKOM ®EJEPAIIMA
denepanbHOE TOCYIaPCTBEHHOE ABTOHOMHOE 00pa30oBaTe/ibHOE YUpeKIeHue
BbICIIETr0 00pPa30BaHUs
«/laIbHEBOCTOYHBIN (perepanbHbBIN YHUBEPCUTET»
IlIkoJs1a ecTeCTBEHHBIX HAYK
OOIT 05.03.06 — Dkos0orus ¥ MPUPOJIOIOIL30BAHUE

mudp, Ha3BaHUE HAMIPABICHUS IMOATOTOBKHU
Jucuurivaa DK0JI0THYECKOe MOJIETUPOBAHKE

dopma 00yueHHs ouHas
Cemectp 8 2020-2021 yuebHoTO roga
Peanuzyromias kadgeapa: IKoI0TUu
OK3aMeHaIHOHHbII OujteT Ne 2
1. Hcropus SKOJIOTHIECKOTO MOICIUPOBAHUS

2. Mopenu CUCTEMBI «XUITHUK — KepTBay. TUbl Tpouueckux (yHKIUMN.

3aB. kadeapoi

MLIL. (mKosbl)

TecTOoBBIE 3a/laHUsA 1JISl MIPOBEPKHU C(l)OpMI/IPOBaHHOCTI/I KOMHeTeHHI/Iﬁ 1o
ANCIHUIIJINHE

OIIK-1 - BrnageHue 0a30BbIMM 3HAHUSMHU B 00JacTH (PyHIaMEHTaJIbHBIX
pa3zieJIoB MaTeMaTHKU B 00beMe, HEOOXOIUMOM I BIAJEHUS MaTeMaTUYECKUM
anmapaToM SKOJIOTUYECKUX HayK, 00paOoTKM MH(OpMalvu U aHalv3a JaHHBIX TI0
HKOJIOTUU U TIPUPOJIOTIOJIH30BAHUIO

1 6apuanm
No Bonpoc Omeem
1 MaremaTHuecKkue MOJICIIH, CO3JaloNIecs B 1) AMIEPUUYECKUM
pe3yJsibTaTe MPOBEACHUS SKCIIEPUMEHTOB U Hu,

nocJeAyoIIel kKamepaibHOM 00pabOTKH UX
pe3yIbTaTOB, Ha3bIBAKOTCS

1) sMmepuYeCKUMH,

2) CTaTUCTUYCCKHMHU,

3) TEOpEeTHUYCCKUMH,

4) UMUTALMOHHBIMH.

2 sapuanum
No Bonpoc Omeem
1 Cranust HemocpeACTBEHHON pa3pabOTKU 2) ompeaeeHun
MOJENH 3aKJIH0YAETCA B ko3 puIeHToB

1)1oruKo-MaTeMaTH4eCKOM OMUCAHUHT YpaBHEHUM.




MOJICTTUPYEMON CUCTEMBI B COOTBETCTBHUH C
bopmynupyeMoi mpooIIeMoi;
2)omnpeaeneHud K03(pPHUIIMEHTOB YpaBHECHUI.
3) onucaHuu IPOOJIEMBI U IENICH
MOJICTTUPOBAHUS

[IK-2: BmageHmem wmeTomamMu OTOOpa mMpoOd © TPOBEACHUS XUMHKO-
aHAIMTHYECKOTO  aHajau3a BPEAHBIX BBIOPOCOB B  OKPYXAIOUIYIO  Cpendy,
TeOXMMHYECKHUX HCCIEA0BaHNN, 00pabOTKH, aHAIN3a U CUHTE3a MPOU3BOICTBEHHOM,
MOJIEBOM M J1TaOOpPaTOPHOM HSKOJIOTMYECKON HH(POpPMAIMH, METOJaMHU COCTABIICHUS
IKOJIOTUYECKUX U TEXHOTEHHBIX KapT, coopa, o0pabOTKH, cucTeMaTU3alluu, aHaIu3a
uHpopMalmy, (opMUpoBaHHUA 0a3 JNaHHBIX 3arpsi3HEHUS OKPYXAloUIell Cpensl,
METOJJaMU OLICHKH BO3EHCTBHS Ha OKPYKAIOLIYI CPEly, BBIABIATH HCTOUYHUKH,
BU/JIbl U MAcIITa0bl TEXHOT€HHOTO BO3/IEUCTBUS

1 6apuanm
No Bonpoc Omeem
1 [Ipouecc MoaenpoBaHUs BKIIFOYAET CTAAUN 1) popmanmzanuu,
1) dopmanmzanuu, MOACTUPOBAHUS U MOJEIIUPOBAHUS U
WHTEPIPETAINH, WHTEPIPETAINH

2) dopmynupoBaHUs POOIEMEI,
dbopmanuzaiu, MOACIIMPOBAHUS U
WHTEPIPETAINH,

3) dopmynupoBaHus MpoOIEMbI, pPa3padOTKH
Moen, opMaliu3alii, MOJSIUPOBAHUS U

WHTEPIIPETaIIUH.
2 KoaddunmenT ecrectBeHHOM rudenu 2)4MCIIEHHOCTH
TPaBOSTHBIX YKUBOTHBIX 3aBHCHT OT: TPaBOSTHBIX,

1) YHMCTACHHOCTH XHITHUKOB,
2) YMCIICHHOCTH TPABOSTHBIX,
3) mpoMBICIIa YeIoBeKa,

4) GruomMacchl paCTCHUH.

2 sapuaum

No Bonpoc Omeem

1 CoKHOCTh MOAECTUPOBAHUS JEUCTBUS 3)noaudaKkTOPHOCTHIO,
OKPY’KAIOIIEH Cpebl Ha
OpraHu3MO0YCIIOBIIEHA, IPEXK/IE BCETO, €€
1) nepapXuIHOCTHIO

2) HE3aMKHYTOCTBIO,

3) nom(pakTOPHOCTHIO,

4) WHEPIMOHHOCTBIO.

2 {15 mporuo3a YnCcIeHHOCTH MOIYJIS AN 3) KOPOTKOM,
ypaBHeHuEe ManbTyca MOXHO MCIIOJIb30BaTh Ha
IIPOMEKYTKE BPEMEHU

1) OeCKOHEYHOM,




2) IOCTaTOYHO JJIMTEILHOM,
3) KOPOTKOM,
4) ompeneneHHOM




