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ABSTRACT

Bachelor’s degree in 05.03.06.
Study specialization "Ecology and Environmental Management” profiles

"Ecology".

Course title: “Ecology modeling”

Basic part of Block 1 “Mathematical and computer module” (B1.B.08), 2 credits
(72 hours).

Instructor: Yakovleva A.N., PhD., associate professor of ecology department,
School of Natural Science; FEFU.

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 «3Okomnorus u NpUPOIONOIH30BAHUEY MTPOPUIIST « DKOJIOTHS.

JuctummnHa «Okonorumdeckoe mouenupoanue» (b1.5.08.04) otHOCHTCH X
Monynio MaTeMaTu4ecKuX TUCHUILIINH U cKBO3HBIX TexHosoruit (b1.5.08) u Bxoaur
B 0a30BYI0 YaCTh.

OOmasi ~ TPyIOEMKOCTb  OCBOCHHS  JAWCIUIUIMHBI  ««OKOJOTHYECKOE
MOJICIMPOBAHUE)» COCTABIISIET 2 3a4ETHBIC €IUHUIIBI, /2 4Yaca. YYEOHBIM IJIAHOM
IPEIyCMOTPEHBI JICKIMOHHBIC (9 YacoB) W mpakthyeckue 3aHsaTHs (18 uwacos),
caMoCToATeNbHAs paboTa CTyJleHTa cocTaBisieT 9 yacoB. JluciuiuinHa peanusyercs
Ha 4 Kypce OakanaBpuaTa B 8 cemecTpe.

[IpenomaBanme Kypca CBsSI3aHO C JPYTHMH KypcamMH TOCYIapCTBEHHOTO
oOpa3oBarenbHOTr0 cTaHjapta: «CoBpeMEeHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHNY,
«Maremaruka», «OOmas »skonorus», «l'eorpaduss wu naHamWA(TOBEICHUEY,
«Ikonorudyeckoe kaprorpadupoBanuey, «MareMaTuuecKrue METOJIbI B SKOJOTUN» U
ONMPACTCA 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 IIPUPOOII0Ib30BAHU,



4) hopMHpPOBAHNE HABHIKOB IPOBEACHHS MAaTEMaTHYECKOTO MOJICIUPOBAHMS
HKOJIOTUYECKUX TAHHBIX.

TpeOoBaHUsI K YPOBHIO OCBOCHHS COJEPKAHMS Kypca: 3HAHHE TEOPETHUYECKUX
OCHOB MAaTEMAaTHYECKOW CTATUCTUKH W MOJACIHUPOBAHUS, HABBIKA IPAKTUIECKOTO
WCIIOJIb30BAHUSI MaTEeMaTHYECKUX METOJOB B HCCIEJOBAHUSX 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 JOKJIAbI 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.

JI1st yCHenrHoro M3y4eHus: AUCIHUIUIMHBI « 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 I0 HANpaBJICHUIO TOJATOTOBKU
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
MaTEeMaTUKH B 00beME, HEOOXOIUMOM JIJIsl BJIQJCHUS MAaTEMAaTHYECKUM 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 M 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 SKOJIOTHYECKUX MPOo0IeMax, a TaKkxKe
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 OO0HIENTPOGECCHOHATBHBIME (OOIIEIKOTOTHUESCKUMH )
MPEACTABICHUSIMU O TEOPETHUYECKHMX OCHOBAaX OOIIEH HKOJIOTUHU, TI'EOIKOJIOTHH,
IKOJIOTHH YEIIOBEKa, COMATBHOM YKOJIOTHUH, OXpaHbl OKkpyxarotei cpeasl (OI1K-4);

® CIOCOOHOCTHIO IOHMMATh, U3JIaraTh U KPUTUYECKU aHAIU3UPOBATh 0A30BYIO
uH(pOpMAIIHIO B 00JIACTH 3KOJIOTUH U Tipuporonons3oanus (OI1K-7).

B pesymbraTe OCBOEHUS AMCHUIUIMHBI «DKOJIOTHUYECKOE MOJCIUPOBAHUE)
OOy4YaIOIINICS  00/Icen  001adams  CIEAYIOIMUMHE  001IenpodhecCuOHATBHBIMU
xommnereHimsMu (OITK) u npodeccronansubivu kommnereHusamu (I1K) B obmactu
«IKOJIOTUU U TIPUPOIOTIOTH30BAHUS:

- 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
npupozonoiszoBanuio (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  MHPOpMAIMK, 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.

Tabnuna 1 — ®opmuposanue npodeccronanbusix (ITK) u obenpodeccuoHaabHBIX
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 THGOPMAIMK 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.

I[J'ISI (bOpMI/IpOBaHI/ISI BBIIICYKAa3aHHBIX KOMHGTGHHI/Iﬁ B paMKax IUCHUILIWHBI

«IKOJIOTHUYECKOE

MOJCIHUPOBAHUC)

Inpn MHOpOBECACHUU  JICKOHMOHHBIX 3aHITUU

IUIaHUPYCTCA HUCIOJIb30BAHNUC HWHTCPAKTUBHBIX O6paBOBaTeJ'H>HI)IX TEXHOJOTUH C

HCIIOJIb30BAHUEM KOMIIBIOTCPHBIX CPIMy.]'IfH.IHﬁ.

IIaHUPYCTCA IIPOBOJAHTH

B

WHTEPAKTUBHOM  PEXHUME C

HpaKTI/I‘IeCKI/Ie 3aHATHUA TaK¥XKE

HCIIOJIb30BaAaHHUECM



KOMIBIOTEPHBIX TEXHOJOTUH C pa300poM KOHKPETHBIX CHUTyallMii ¥ IPUMEPOB B
00JacTh 3IKOJIOTUM M TMPHUPOAOMNOJIb30BaHUA. [IpUMEHSIOTCS Clleqyomue METObI
AKTUBHOTO / WMHTEPAaKTHUBHOIO OOydYeHHUs: JeKUUHU-Oecenpl, MpOOIEMHBIE JIEKIHH,

CEMUHapbI-OeCeIbl, JOKIIAbI-COOOIEHNS.

|. CTPYKTYPA U COJIEP’)KAHUE TEOPETUYECKOH YACTH
KYPCA
OOmast TpyAOEMKOCTh JHWCIUIUIMHBI COCTABJSET 2 3a4eTHBIC CAWHUIBI H

cocTaBisieT 27 ayAMTOPHBIX YacoB (M3 HUX JCKIIMOHHBIX — 9 4acoB).

PA3JEJ 1. O01mne NOHATHS MATEMATHYECKOT0 MO/IeJIMPOBAHUA PUPOIHBIX
npoueccos (4 yac.)

Tema 1. MartemaTuueckue MojejM: OmNpeaeieHne, BHAbI M MOAXOAbI K
kiaaccuukamnu (1 gac.)

Crpyktypa u kjaccudukaius MaTeMaTHUYeCKUX Mojenei. TpebGoBaHus,
MpeabIBIsIEeMbIe K MaTeMaTH4YeCKUM MojielisiM. O01Ie cBoMCTBa MOJIETIeH.

Tema 2. MeToa MaTeMaTHYe€CKOI0 MOJAEJIMPOBAHUS M €0 MECTO B IKOJIOTUH
(1 wac.) — ¢ ucnoavzosanue memooo6 akMmusHo20 00yueHuUs — leKyusi-beceda

He3aBucuMble TEHIEHIIMM B MOJICITUPOBAHUH TMPOIECCOB, MPOUCXOANINX B
npupoae. MomenupoBaHre KaKk OCHOBHOW METOJ TO3HAHUS CIIOKHBIX MPUPOTHBIX
cucteM. [lpuMenenue wmaTemaTH4ecKkux Mojenei B akonoruu.  O0630p
CYIIECTBYIONIUX TOAXOJ0B K MaTeMaTHYECKOMY MOJACIUPOBAHUIO IKOJIOTHYCCKUX
MPOIIECCOB.

Tema 3. OcHoBHbIe NMOHATHUSI Teopun cuctem (1 wac.) — ¢ ucnonvsosanue
Memoo08 akmueHo20 00yueHUst — npobIeMHAs NeKYUs

OkocuctemMa Kak OOBEKT MAaTEMaTUYeCKOTOo MOJCIMPOBAHUS M CJIOKHAS
nuHaMu4eckas cucreMa. CHCTEMHBIM aHajIU3 — CTPYKTypa W OTambl MPOBEACHUS.
[TpUIMHHO-CICICTBEHHBIC CBS3H.

Tema 4. O0mas nocTaHOBKAa M BU/BI 33124 NpuHATHS pemneHuii (1 gac.)

OOmast cxemMa W3Y4YCHHUS CIIOKHBIX JUHAMHYECKHX CHCTEM METOJO0M

MaTeMaTUYECKOr0 MOJIEIMPOBaHUs. JTambl MNOCTpoeHus mojeneid. CTpykTypHas



opraHu3anyst MaTeMaTNn4ICCKOro MOACIUPOBAHUA ITPOICCCOB.

PA3IES 2. [IpakTHYeckoe MoOJeJIHPOBaHHE NMPONECCOB B 3KocucTeMax (5
qyac.).

Tema 1. Bo3MoO:KHBIE TOAXO0AbI K  MOJEJIMPOBAHMIO  CJOKHBIX
AUHAMHYECKHX OHOJIOrHYeCKUX M IKOJOTHYEeCKHX cucTeM (4 4Jac.)

[IpUYnMHHO-CIEACTBEHHBIC CBSI3U: MOJIOKUTEIbHA W OTpHUIATENIbHAS CBSA3H,
uukibl. [loTtokoBeie AuarpamMmbl. @OHABI U TOTOKH, MPUMEpPHI. [IprMepbl HEKOTOPBIX
npoueccoB. [IpoIyKIIMOHHBIN U IMHEWHBIN npouecc, S-00pa3HbIi POCT.

Mopenn  reoXuMHYECKHMX  KPYrOBOPOTOB  BEHIECTBA.  MaTeMaTtndeckoe
MOJICIMPOBAHUE TJIOOAIBHBIX OMOTCOXMMUYECKHUX IHUKIJIOB: YIJIepoja, a30oTa, CEphl,
KaJIbIIUS, MarHus u Jip. buoTuueckne KOMIOHEHTHI YIJIEPOJHOTO LUKIIA.

Mopaenn NMHAMUKU YHUCJICHHOCTH MHOMYJSALMU M KOHKYPEHTHBIX OTHOILECHHIA.
OCHOBHOE ypaBHEHHE NMHAMUKHU YMCIECHHOCTU nonyJisinuu. [loBegenue moaenu npu
pa3HBIX  3HAYCHUSX  mapameTpoB. Jlorucruueckoe  ypaBHEHUE  JUHAMHKHU
YUCJICHHOCTU MOMyJsiuu. JluckperHas u HempepbiBHas (OpMbl. 3ara3iblBaHUE B
cucreme. Mogens BonpTepa (KOHKYpEHIMS MO MNUTaHUIO). MOJAEIN CHUCTEMBI
«XHUILHHK — )KEPTBay.

Tema 2. O030p MakeToB KOMNBIOTEPHBIX NMPOrpaMM JIJI MOAEJTMPOBAHUS

CJIOKHBIX OMOJIOTHYECKUX CHCTEM M IKOJIOrn4eckux npoueccos (1 uac.)

II. CTPYKTYPA U COJIEP’)KAHUE MPAKTUYECKOM YACTHU
KYPCA
IIpouecc u3yyeHus: AUCUUIUIMHBI MPEAYCMAaTPUBAECT MPOBEACHUE CEMUHAPOB B

paMKax MPaKTUYECKUX  3aHSITHUH, CaMOCTOSITEJIbHYI0O  paboOTy  CTYJICHTOB,
BKJTFOYAIOIIYIO TTOATOTOBKY pedepaToB U YCTHBIX cooOIIeHui. B Xxo/e mpakTruaeckoi
pabOThl CTYJIEHTHI COCTABJISIIOT MOJEIN JKOJOTUUECKUX TIPOILIECCOB HAa OCHOBE
WCMOJIb30BaHUS COBPEMEHHBIX CPEJICTB MOJACIMPOBAHUS U  WJUIFOCTPATUBHOU
rpaduky.

IIpakTHyeckune cemuHapckue 3anaTus (18 yac.)

3ansaTue 1. MaTemaTu4eckoe MoJeJTUPOBAHUE U MOJIeJIH (2 yac.) — cemunap



C UCNOTIL30BAHUEM KOHCNEKMUPOBAHUSA TUMEPAMYPHBIX UCMOYHUKOG
1. Moxenu u MOaETMpPOBAHUE.

. Pa3zHble MOAXObI K ONIPEACIICHUIO MIOHATHS «MOJIEIIUPOBAHHEY .

. Knnaccudukanus moneneil.

. TpeboBanusi, MpeAbSBISIEMbIE K MATEMATUYECKUM MOJIEIISIM.

. O01IMe cBOMCTBA MOJIEJIEN.

. YPOBHH MOJEIUPOBAHUS.

. OCHOBHBIE ATaIbI MOICIUPOBAHUA.

o N O O b W N

. 3HaUEHHE MOJEITUPOBAHHUS.

3ansitue 2. MaTeMaTH4YeCKoe MOJEJIMPOBAHHE KAaK MeTO] B 3KoJoruu (2
4ac.) — cemMuHap ¢ UCnNOab308anHuUeM KOHCHEKMUPOBaHUsl TUMePamypHuIX UCMOYHUKO8

1. MoaenupoBaHue Kak OCHOBHOW METOJ TMO3HAHUS CIIOXKHBIX MPUPOIHBIX
CUCTEM.

2. HezaBucumble TEHICHIIMU B MOJCIMPOBAHUU IPOLIECCOB, MPOUCXOSIINUX B
IpUPOJE.

3. 0030p CyIIECTBYIOIIMX IOJIXOJOB K MaTeMaTHUYECKOMY MOJECIUPOBAHUIO
HKOJIOTHYECKUX IPOLIECCOB: AHAIMTHYECKHE, CTOXAaCTUYECKHE, KAaYECTBEHHBIE,
MMHTAIMOHHBIE, CTATUCTUYECKUE U JIP.

4. IIppuMeHeHHEe MaTEMAaTHYECKUX MOJICIICH B DKOJIOTHH.

3ansaTHe 3. IKocUCTEMa KAK 00bEKT MATEMATHYECKOI0 MOJCTHMPOBAHUS H
cJI0KHasi TuHamMuueckasi cucrema (1 wac.) — cemunapckoe sawsimue u ycmHule
coobuenus

1. DkocucTema Kak CI0KHas MPUPOJIHAS CUCTEMA.

2. MeToaoornyecKne MPUHIIUIBI U BaXXHOCTh KOHICTIIIUA HUEPAPXUH yPOBHEH
CTPYKTYPHOU OpPTaHU3alMU B SKOJIOTHH.

3. CtpykTypa v QyHKITUU TIPUPOTHBIX CHCTEM.

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

1. OcHOBHBIE OIpeAENEHUS MOHATUS «CUCTEMA

2. CucTeMHbIN aHaIu3 — CTPYKTYpa U 3TaIlbl IPOBEIACHUS.



3. IlpuunHHO-CNEeNCTBEHHBIE CBsI3H. [loMOKUTENbHAS, OTpUIIATEIbHAS CBS3b,
LIUKIIBI.

4. IlorokoBele auarpammbl. IlpuMepbl JTUHEWHBIX, MPOAYKIIMOHHBIX W S-
0Opa3HBIX MPOIIECCOB.

5. [oaxonapl K Ki1accu(DUKAIIMKU CUCTEM

6. CucTeMHBIN MOJIX0/1 K U3YYEHHUIO OOMEHHBIX MPOIECCOB B OMOTeOIeH03aX.

3ansaTue 5. Moaean THHAMHKHU cucTeM (2 4ac.) — cemunapckoe 3ansmue u
YCmHble CO0OWeHUs

1. Moaenu AMHaMU4YeCKUX MPOIIECCOB.

2. CtaTnyHble U JUHAMHAYHBIE MOJIEIH.

3. Tunsl moBeACHUS CUCTEM BO BPEMECHH.

3ansTue 6. [IpakTHYeckoe MoAeIHPOBAHHE IKOJOTHYECKHX mpoieccoB (1
4yac) — ceMuHapcKoe 3ausamue u yCmuole cOOOueHus.

O0630p MaTeMaTHYECKUX METOJI0B, UCITOIb3YEMBIX B SKOJIOTHH.

1. OG30p METOIOB MaTEMaTUYECKOTO aHAIN3a TUHAMUYECKHUX MPOIECCOB.

3ansTue 7. MojejH reoXMHMHYECKHX KPYroBopoToB BemiecTBa (2 vac.) —
CeMUHApPCKoe 3aHAmue U yCmHuvle CooOUeHus

1. MaremaTudeckoe MOJICTIMPOBAHUE TII00AIBHBIX OMOTC€OXHUMHYECKUX ITUKJIOB:
yriiepoja, a3oTa, Cepbl, KalbIHs, MATHUS U JIP.

2. bnotnueckre KOMIOHEHTHI YTIICPOTHOTO ITHKJIA.

3ansaTue 8. MojeJu IMHAMUKH YHCJIEHHOCTH MOMYJIAIMHA U KOHKYPEHTHBIX
orHomennii (1 yac) — cemunapcroe 3ansmue u ycmmuvie coooueHUs

1. OcHOBHOE ypaBHEHHE IWHAMUKH YHCICHHOCTH momynsnuu. [loBemeHnue
MOJICITH TIPH pa3HbIX 3HAYEHUSAX ITapaMeTpOB.

2. Jloructruueckoe  ypaBHEHHWE  JUHAMHAKH  YHCJICHHOCTH  TTOMYJISAIIHH.
JluckpeTHas 1 HenpepbIBHAS (PopMBl. 3ama3ibIBAHUE B CHCTEME.

3. Mogenp Bonbrepa (KOHKYpEHITHS TIO TUTAHUIO).

3ansiTue 9. Moaean cucTeMbl «XMITHUK — KepTBa» (1 yac) — cemunapckoe

3aHAmue u yCnHbsle 6’00611461—[1/!}2



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

KOMNbIOMEPHbIU NPAKMUKYM

I1l. YHEBHO-METOAUWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIUXCSI

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

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

- XapaKTePUCTUKY 3aJaHWi ISl CAMOCTOSTEIHHOW paboThl OOYYAIOIIUXCS |
METOJINYCCKUE PEKOMEH/IAINH 110 UX BBITOJHEHUIO;

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

- KPUTEPUHU OLIEHKU BBITIOJIHEHHS CAMOCTOSITEIbHOM paOOTHI.

V. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

OueHoYHBIE CPEICTBA -
HAaUMeHOBaHHe
Ne Konrpoampyemsre Kopasl u 3Tansl popmMupoBanus
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
MaTeMaTH4eCKOIr0 MOZICTMpOBAHHC CEMHHApPCKHUX
MOJEIUPOBAHUS Ymeer ocBaMBaThb HOBBIEC 3aHATHSAX, Bormpocsr
NPUPOHBIX  [POLECCOB. (yr. 1 MPEAMETHBIE obnacti ¢ cobeceloBaHM SK3aMEHa
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)
MOJIETTUPOBAaHUS M  €ro Baaneer ocHOBHEM KOHCTIEKTHPO
MECTO B 3KOJIOTHH. OHSTHSIMY Banue (I1P-7).
MOJIEIMPOBAHMUSL.
2 OcHoBHbIE noustus OIIK-1, 3naer ocHOBHBIE Pabota Ha Bompocer



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

[1K-2

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

YMeer oOCBauBaTh 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
JEeSTeIbHOCTH 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
COOOIICHUS

(YO-3).

Bompocsel
JK3aMEHa
5-19,
(ITpunoxe
HuUe 2)

0630p MaKEeTOB
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 KOMIThbIOTEpHO | Bompockl
COBPEMEHHBIX HAY4YHBIX 3371a4;
MPOrPaMMHBIX CPEICTB U My Jisavena
P Buaneer MeTozlaMH | ipakTukymy (15, 18-23
WILTIOCTPATHBHOMN
o MareMaTudeckoro anamsa | (I1P-13) (ITpunoxe
rpaduxu
p u rpaduuecKkoro Hue 2)
Ipe/ICTaBICHHUS
uHpopmManuu B 00IacTH
OKOJIOTUU u
MIPUPOJIOTIOTB30BAHHS.

TunoBele TECTOBBIE NPOBEPOYHBIC 3aJaHUs], METOJUYECKHME MaTepHalbl,
ONPENEISIIONIME TPOLEAYPBl OLICHUBAHUS 3HAHWW, YMEHUN M HAaBBIKOB, a TaKKe
KPUTEPUHU U MOKa3aTeau, HEOOXOAUMBbIE NJisi OLEHKUA 3HAHWM, YMEHUW, HABBIKOB U
XapakTepu3yromue >Tanbl (GOPMUPOBAHUS KOMIETEHIM B IPOLECCE OCBOCHMS
o0pa30oBaTeNbHON MpOrpaMMbl W BONPOCHI K MPOMEKYTOYHOM aTrTecTaluu

npeacrasiieHsl B [Ipunoxennn 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbI H UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEHEHHUE JUCIHUIIJINHBbI
OcHoBHas JMTEpaTypa

2. Tacmapman, M.C. HWudbopmanmoHHBIE CHCTEMBI M  TEXHOJOTHUHU
[DnexkTponHbIi pecypc]: yueOnoe mocoome / M.C. T'acmapuman, I'.H. JluxaueBa. —
DJIEKTPOH. TEKCTOBbIE AaHHbIE. — M.: EBpasuiickuil OTKpBITbIA MHCTUTYT, 2011. —
370 c. — Pexxum moctyma: http://www.iprbookshop.ru/10680 — DBC «IPRbooksy, 1o
NapoJIto

3. 3amsaruna, O.M. MonenupoBaHue cucteM: YdeOHoe mocobue / 3aMsaTuHA



OM. — Tomck: WM3g-Bo TIIY, 2009. — 204 c. — Pexum pgocryna:
http://window.edu.ru/library/pdf2txt/826/74826/54902

4. Memankud, B.II. OcHoBel uHPOpMATHU3ALMK U MATEMATHYECKOTO
MOJICTUPOBAHUS FKOJIOTUUECKUX CUCTEM [DIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ B.I1. Memankun, O.b. byrycos, A.I'. 'nayk. — M.: UHOPA-M, 2010. — 357. —
Pesxxum noctyna: http://znanium.com/bookread.php?book=184099 — 5bC znanium

5. HoBocemoB, A.JI. Mogenn u MeToAbl MNPUHATHS PEIICHUA B
MPUPOAOIOIb30BaHUM: y4eO. mocoOue Mg CTYACHTOB BY30B, OOYYalOIIUXCS IO
cnenuanbHocTd «MenemxmeHT oprannzauun» / HoBocenos A.JI., HoBocenosa U.1O.
- M. : [IOHUTHU-IHAHA, 2012. - 383 ~c¢. — Pexum pocrymna:
http://znanium.com/bookread.php?book=376626 — bC znanium

6. Cemakun, U.I'. UndopmarmoHHsie CUCTEMBI U MOJCHH [DIECKTPOHHBINA
pecypc]: merommyeckoe mocobue / W.I'. Cemakun, E.K. XeHnHep. — DIEKTpoOH.
TekcToBble anHbie. — M.: BUHOM. JlaGopaTtopus 3Hanuii, 2012. — Pexxum pocryna:
http://www.iprbookshop.ru/6473 — 9bC «IPRbooks», 1o mapoito

7. ConnueB, JILA. T'eoundopmainmoHHbie CUCTEMBI Kak dS()PEKTUBHBIN

WHCTPYMEHT TMOJJEPKKH SKOJOTMYECKUX HCCIEHOBAHUN. DJIEKTPOHHOE Y4eOHO™

metoauueckoe mocooue / JILA. ConnueB. — Hwxknuit HoBropoa: Hikeropomckwii
TOCYHUBEPCUTET, 2012. — 54 C. — Pexum JOCTyIIA:

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

JlonosHuTEILHAS JIUTEPATYypa

1. bapmacos, A.B. Kypc obmieit ¢husuku s npupogonois3oBareneid / A.B.
bapmacos, B.E. Xommoropos. — CII0.: BXB-Ilerepoypr, 2010. — 437 ¢. — Pexum
noctymna: http://znanium.com/bookread.php?book=350718 — 9bC znanium

2. bycnenko, H.I1. MogenupoBanue cnoxubix cuctem / H.II. Bycnenko. — M.:
Hayxka, 1978. —399 c.

3. Bomnpocsl reorpadguu. C6. 127. MoaenupoBanue reocucteM — M.: MpICib,
1986. - 214 c.

4. TopoOsineBa, A.U. IlouBoBenenue: YuedbHoe mocoobue / A.M. I'opOwuieRa,



B.b. Bopo6ses, E.U. TlerpoBckuit. — M.: HULL Undpa-M, 2012. — Pexxum nocryma:
http://znanium.com/bookread.php?book=306102 — 5BC znanium

5. TI'puropeena, N.IO. I'eoakonorus: Yuebnoe nocodue / U.1O. I'puroprena. —
M.: HUI[ HHOPA-M, 2013. - 270 c¢. — Pexum jgoctyna:
http://znanium.com/bookread.php?book=371993 — 5bC znanium

6. Ebcee, A.M. MaremaTudeckoe MOJICIUPOBAHNE XUMUUYECKUX PABHOBECHI /
A.M. Egcees, JI.C. HukomnaeBa. — M.: U3n-Bo MockoBckoro ynuBepcuteta, 1988. —
192 c.

7. HcaeB, I'H. MopenmupoBanue WHPOPMAIMOHHBIX PECYpCOB: TEOPHUS U
petenue 3a1a4: yueonoe nocobue / I'.H. Ucaes. — M.: Ansdha-M: UHOPA-M, 2010.
— 224 c. — Pexxum nocrtyna: http://znanium.com/bookread.php?book=193771 — 3bC
Znanium

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

9. Kounapatees, K.5I. MonenupoBanne TI00aIbHOTO KPyroBOpOTa yriepoza /
K.4. Kongpatees, B.®. Kpanusun. — M.: ®uzmatiut, 2004. — 336 c.

10. Jlebenes, A.H. MonenupoBanue B HaAyYHO-TEXHUYECKUX MCCICAOBAHUAK /
A.H. JIebeneB. — M.: Panno u cBs3p, 1989. — 224 c.

11. JleonoB, A.B. MoaenupoBanrue TpHUPOAHBIX TMPOIIECCOB B BOJHOM cCpee.
Teopernueckue OCHOBBI yueOHoe mocobue mia By3oB / A.B. Jleonos, B.M.
[Tumansuuk. — FOxHo-Caxanunck: M3a-Bo CaxanmuHckoro yHuBepcuteta, 2012. —
227 c.

12. JIeonos, A.B. MoaenupoBanue MpUPOIHBIX MPOIIECCOB: yueOHOE mocobdue /
A.B. JleonoB, B.M. Ilumansuuk, O.M. 3apunoB. — IOxnHo-Caxanuack: M3a-Bo
CaxanuHckoro yauBepcutera, 2012. — 159 c.

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

14. MaremaTrueckoe MOJEIUPOBAHHUE >KU3HEHHBIX MpoleccoB. — M.: MbICib,
1968. — 284 c.

15. Memankun, B.II. OcHoBbl HHpOpMATHU3aIMU U MATEMaTUYECKOIO



MOJICTTMPOBAHUS SKOJIOTHUECKUX cucTeM: YuebHoe nocobue / Memankun B.I1., O.b.
byrycoB, A.I'. T'hayk. — M.: UH®PA-M, 2010. — 357 c. — Pexum pnocrymna:
http://znanium.com/bookread.php?book=184099 — 5bC znanium

16. MoxenupoBanue cucteM W TnporeccoB, 2013, Ne3 // MopaenupoBaHue
CUCTEM u MIPOIIECCOB, Ne3, 2013. — Pexum JOCTyTa:
http://znanium.com/bookread.php?book=466585 — ObC znanium

17. CaBun, [''I. CuctemHoe MopenupoBaHue CIOXHBIX mporeccoB / I'.U.
CaBuH. — Mockna : DA3UC, 2000. — 275 c.

18. CoseroB, b.fl. MoxenupoBanue cucreM. Yuebuuk / b.5I. Coseros, C.A.
SIxoBneB. — M.: Beicmas mkomna, 2001. — 343 c.
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IlepeyeHnb MPOrpaMMHOTO 00ecneYeHHsI
1.STELLA9.*
2. STATISTICA

VI. METOANYECKHUE YKA3ZAHUA 110 OCBOEHHUIO JUCHUITJIMHBI

[lenp mpakTUYECKUX 3aHATUN, TPOBOJUMBIX MO JUCIHUIUIMHE «IKOJIOTHYECKOE
MOJICIUPOBAHUEY», — YIUIYOJIGHHE U 3aKpeIUICHHE TEOPETUYECKUX 3HaHUMH,
MOJYYEHHBIX CTYJECHTAMHU B IPOLECCE CAMOCTOSTEIBHOIO M3Y4YEHHs MaTepuana, a
TAKKE COBEPILICHCTBOBAHUS MPAKTUYECKUX HABBIKOB MPEICTABIICHUS
MPOCTPAHCTBEHHBIX HSKOJOTUYECKUX JaHHBIX B BHJIE€ KapT IS TNPUHATUS OoJiee
OOOCHOBAaHHBIX  peIIEHHMH B  00JAcTM  BKOJOTMM U PAMOHAIHLHOM
IIPUPOIOIIOIB30BAHNH.

VYcnexy mnpoBeleHUs TNPAKTUYECKUX 3aHATHH CIOCOOCTBYET —TIATEIbHAs
npeBapuTeIbHasl MOJTOTOBKA K HHUM CTyJIeHTOB. HeoOXoaumo 03HAaKOMUTHCS C
3aJJaHUEM K MPAKTHYECKOMY 3aHSATHIO; BBIICIIUTH BOIPOCHI, YIPAXKHEHUS U 3aJa4H,
OTBETHI Ha KOTOPbHIEC WJIM BBIIIOJHEHHUE KOTOPHIX 0€3 MpeABAPUTEIbHON MOATOTOBKU
HEBO3MOXHbI;  O3HAKOMHUTBCSI C  TIEPEYHEM  JIMTEPATYPHBIX  MCTOYHHUKOB,
PEKOMEHIYEMBIX I U3YUYECHHUS.

3aHsTHe NpoBOAATCS B JabopaTopuu kKadeapsl. Pazpemiaercss HCHoab30BaTh HA
3aHATHUSAX 3aIIMCH C OTBETAMU Ha BOIPOCHL, IUTEPATYPHBIE UCTOYHUKH.

Ha mnpaktrueckux 3aHATHUAX OOyYaromuecs JOJDKHBI YMETh YETKO U SCHO
dbopMyIMpoBaTh OTBETHI Ha MPEJIOKEHHBIC TEMbl, CBOOOJHO OPUEHTUPOBATHLCS B
y4eOHOM M HaAy4dyHOW JuTeparype, MpeajaraeMoi mpernojaBareneM s Oosee
HIUPOKOTO PACKPBITUS MPOUIEHHOTO MaTepuasa, TOTOBUTh JOKJIAAbl MO0 U30paHHBIM
HaIpaBJICHUSIM C IIeJIbI0 O0Jiee TITyO0KOT0 N3yUYeHUsI KOHKPETHON TEMBI.

MeTtoauveckue yKa3aHusl 0 KOHCIIEKTUPOBAHUIO

1. KoncrmekT mnpeactaBisieT COO0OM CHUCTEMAaTHYECKYIO, JIOTHUECKYIO 3alluCh,
CKAaTOE€ U3JI0KEHUE MTPOYUTAHHOTO, COAEP)KAIIEE OCHOBHYIO MBICIIb aBTOPA, KOTOpas
HE J0JKHA ObITh MCKa)KE€Ha B MPOLIECCE 3aIUCH.

2. HpI/I KOHCIICKTUPOBAHNH HCO6XO)II/IMO CUCTCMATU3HUPOBATE MMPOYUTAHHOC I10



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

3. Ilpu 3ammcu TeKcTa PEKOMEHIYETCS NPUMEHSTh BBIJIEJICHUE OCHOBHBIX
CMBICJIOBBIX E€AMHMII TPU TOMOIIM PA3TUYHBIX CPEACTB: LBET, MIPUPT, CHUMBOIL,
MOIYEpPKUBaHKE, COOCTBEHHAsI CUCTEMA YCIOBHBIX 0003HAYECHUM.

MeToanuyeckue ykazaHusi o padore ¢ JUTEPATYPHbIMH UCTOYHUKAMU

[Tpu monbope U aHHOTHPOBAHUU JIUTEPATYPHI MO 33JAHHON MPOOIEME MOKHO
UCIIOJIb30BaTh Ta0OnuIly (Tabia. 2), MO3BOJSIONIYI0 CHUCTEMaTHU3UPOBATH JAHHBIE O
TEOPETUYECKOM NCTOYHHKE U CLIEHTPUPOBATh BHUMAHKME HA OCHOBHBIX €0 BOIPOCAX.

Tabnuna 2 - Cxema onucaHus JUTEPaTypPHOTO UCTOYHUKA

Ha3Banmne ncrouHuka,
ABTOp OcHoBHast npo0iema OcHOBHBbIE TIOJIOKEHUS
BBIXOJHBIE JJAHHbIE

MeTtoauyeckue ykazaHusi 0 BbINOJIHEeHHIO pedeparTa

Pepepar — »93TO MHpPOAYKT CaMOCTOSATENBbHOM pabOThl  OOydaromierocs,
MPEACTABIIAIONINN COO0M KpaTKoe H3JI0KEHHE B MUCBMEHHOM BHJIE€ MOJYYEHHBIX
pe3yabTaTOB TEOPETUYECKOTO aHalM3a OMPEICICHHON TeMBbI, TJ€ aBTOP PaCKphIBACT
CyTh HCCIEAyeMOW MpOoOJeMbl, MPUBOAUT pPA3TUYHBIC TOUKH 3PECHHS, a TaKKe
COOCTBEHHBIC B3TJIsiAbI HA Hee. Pedepar momkeH ObITh pe3ynbTaToM 0OO0OIIEHHOTO
aHallM3a ¥ CUHTE3a MPAKTUYECKUX U JINTEPATYPHBIX MAaTEPUANIOB, & HE KOMIHJISIINEH
BBITIUCOK W3 JINTEPATypHBIX HMCTOYHUKOB. Pedepar mpencrapiser coOoil KpaTkoe
U3TIOKEHUE TPOOJIEMbl TPAKTHUECKOTO WM TEOPETUYECKOTO  XapakTepa ¢
(GbopMyIMPOBKOI OMpPEEICHHBIX BBIBOJOB MO paccMaTpuBaeMor Teme. M30panHas
CTYACHTOM IpoOjeMa H3y4yaeTcss W aHaJU3upyeTcss Ha OCHOBE OJIHOTO WU
HECKOJIbKUX UCTOYHUKOB.

TpeboBanuss k coaep:xkannw pedepara. Crpykrypa pedepara HAODKHA
CIIOCOOCTBOBAaTh  PACKPBITUIO  W30paHHOM TeMbl. CTpyKTypHO pedepar B
00513aTeTbHOM TOPSAIKE JOJHKCH BKIIFOYATh: TUTYJIBHBIN JIMCT, OTJIaBIICHNE, BBEICHHE,
OCHOBHYIO TEOpPETHYECKYI0 4YacTh, IO HEOOXOAMMOCTH pa3lelieHHYI0 Ha Ooliee

YyacTHbIE Taparpadsl, 3aKJIF0YEHUE, COACPIKAIlee BBIBOABI 10 UTOTaM PACCMOTPEHUS



po6JieMbl, OUOIMOTrpapUIECKHii CITUCOK.

TUTynbHBIA JUCT SIBISETCA MEPBOW CTpaHUIEll pedepara M 3amoIHIETCS IO
CTPOr0 ONPEIEIEHHBIM ITPABUIIAM.

B ornaBieHuM ykas3bIBarOTCS 3arojOBKU IJaB M maparpagoB, BKIIOYEHHBIX B
paboTy, ¢ ykazaHueM ux cTpaHull. OriaBieHuEeM (COAEpKAaHWEM) Ha3bIBAIOT 4acTb
TEKCTOBOM  pabOThl, HOCAILLYI0 CHPAaBOYHBINA, BCIIOMOTATENIbHBIM  XapakTep.
OrnaBieHue BBINOMHSAET JBE (GYHKIUU: NaET NPEJCTABICHHE O TEMaTHYECKOM
COJEpKaHUU pabOThl U €€ CTPYKTYpE, a TAKKE IMOMOTAET YUTATEI0 OBICTPO HAMTH B
TEKCTe HyxkHoe MecTo. Clenyer pas3iuyaTb TEPMHUHBI  «OTJIABJIEHUE» U
«conepxkaHne». TepMUH «OrJaBiIEHHE» NMPUMEHSETCA B KaYECTBE yKa3aTelsd 4acTew,
pyOpHK paboThl, CBSI3aHHBIX 110 COAEPKAHUIO MEXAy co00i. TepMUH «conepkaHue»
IPUMEHSETCA B TeX Clyyasx, Korja paboTa COAEPKUT HECKOJBKO HE CBSI3aHHBIX
Mexay co0oil HayyHBIX TPYAOB OJHOTO WMJIM HECKOJbKUX aBTOpoB. B pedepare
HEOOXOJMMO HCIOJIb30BaTh 3aroJIOBOK «orjaBieHue». OriaBieHUE pa3MeEIaeTCs
cpa3dy IOCJ€ THUTYJIBHOIO JHUCTa, I/I€ MPUBOAATCS BCE 3arojoBKH pPabOThl U
YKa3bIBAKOTCS CTPAHUILII, HA KOTOPBIX OHU TIOMEILIECHBI.

Ha3BaHue 3arojioBKOB IjiaB, OATJIAB U ITYHKTOB B OTJIABJICHUU MEPEUYHUCIISIOTCS
B TOH e TMOCJIEeI0BaTEIbHOCTH U B T€X ke (OPMYJIMPOBKAX, UTO U B TEKCTE pabOTHI.
Cokpamiate WM AaBaThb UX B JPYyrod (QopMyJIupOBKe, MOCIEAOBATEIBHOCTU IO
CPaBHEHHMIO C 3ar0JOBKAMH B TEKCTE HEJIb35. 3ar0JOBKH IJIAB U IIYHKTOB HE JIOJKHBI
CIIMBAThCA ¢ LK(pamMu, YKa3bIBaIOIIMMU CTPAHUIIBI Pa3MEIICHUs COOTBETCTBYIOIIMX
yacTeil. 3arojioBKM OJMHAKOBBIX CTYNEHEW pyOpuKaluu HEoOXOIHMMO pacrojiararhb
JOpYyTr TMOJ APYrOM, a 3arojIOBKM INOCJIEAYIOIIEH CTYNEHNW CMEIAOT Ha TPU — IATh
3HAKOB BIPABO 110 OTHOIICHHIO K 3arojOBKaM Ipeablayliel cryneHd. OriaBiieHue
pedepaTa moMemaT Ha JIUCTE, CIECAYIONIUM 3a TUTYJIbHBIM JTUCTOM, U BKIIIOYAIOT B
o0111ee KOJIMYECTBO JIMCTOB pedepara.

Bo BBegeHun OOOCHOBBIBAIOTCS AaKTyaJbHOCTb BBIOpAaHHOW TEMBbI, JAETCS
XapaKTEPUCTHKA COBPEMEHHOTO COCTOSHMS TpoOsieMbl, (opmyaupyercs Ielb
paboTtsl. 13 npuMepHoro oonéma paboTel BBeaeHne o0braHo 3anumaer 10-15% (1-3

JIUCTA).



OcHOBHasi YacTh JOJKHA BKJIIOYATh TEOPETHUYECKYI) YacCTh, TJ€ CTYICHTOM
JOJDKHA OBITh TIPOBENICHA aHANMTUYECKas paboTa TO MPEACTaBICHHOCTH
uHdopMmaluu B Hayke 10 BbIOpaHHOW mpobneMe auctuiuiMHbl. CojepikaHue
OCHOBHOW YacTH JOJDKHO PAacCKphIBaTh IMOCTABJICHHBIC BO BBEACHUHM MPOOJIEMBI U
Bonpochl. [Ipy  HEoOXOAMMOCTM  TEKCT pedepara MOXKET  JOMOJHATHCA
WUTIOCTpalusIMH, TabiuiaMmu, rpadukamMu, HO UMHU HE ClieqyeT 'meperpyxarh'
TEKCT.

Crnenyer mpaBWJIBHO MOHUMATh CYHIHOCTh METOJA TEOPETHYECKOTO aHalu3a U
HE CBOAWTH BeCh pedepaT K MEPENUCHIBAHUIO IEJBIX CTPAHHII M3 JIBYX-TPEX
HUCTOYHHUKOB. UTOOBI paboTa HE TpaHWYIIIA C TUTATHATOM, CEPhESHBIC TEOPETUUCCKUE
U TIPAKTUYECKUE TOJIO0KEHU HEOOXO0JUMO 1aBaTh CO CCHUIKOM Ha MCTOYHUK. [Ipruém
TO HE JOJOKEH OBITh Y4eOHUMK Mo JaHHOW nucuumuinHe. Hamucanue pedepara
npeanosjaraer Oojnee TIyOOKOE€ U3yYeHHUE W30paHHOM TEMbI, HEXEIn OHa
packpbIBaeTcsi B yueOHOM JuTepaType.

B 3akimoueHnn 00001ar0TCs pe3yabTaThl TEOPETUYECKOTO aHaIU3a. JTa 4acTh
ABJIIETCSI KaK OBl KOHIIOBKOM, B KOTOpPOM AAa€TCs MOCIENOBATEIBHOE, JIOTMYECKH
CTPOHHOE H3JI0KEHHE TOJIYYCHHBIX MTOTOB M UX COOTHOIICHHS C OOIICH IENTbI0 U
KOHKPETHBIMU 3aJlad4aMu, IIOCTABJIICHHBIMU U COPMYIMPOBAHHBIMU BO BBEJICHUMU.

[Tocne 3aki0UeHUs] TOMEIIAETCS CIUCOK JUTEPATYPhl, KOTOPHIHA JOJKEH OBITH
COCTaBJICH B  COOTBETCTBHM C  YCTAaHOBJICHHBIMH  TpeOoBaHWsIMH. B
oubnmuorpadueckoM CHHUCKE YKa3bIBAIOTCS KaK Te€ WCTOYHUKH, HA KOTOPBIC
CCBUIAETCS CTYACHT MPHU MOATOTOBKE pedepaTa, Tak U UHBIE, KOTOPHIC OBLITN U3YYCHBI
UM TIpU MOATOTOBKE pedepara.

Paznmuunoro poja BcmoMoOTareNbHbIE WM JIONMOJHUTEIbHBIE MaTepUallbl
noMemarT B npuioxkeHuu. [1lo ¢dopme oHUM MOTYT MpEACTaBJISITH COOOM TaOJUIIbI,
rpaduKky, PUCYHKH, KapThl, TeCThl. Kaxkmoe MpuioKeHWe MOJDKHO HAYMHATHCSA C
HOBOM CTpaHUWIBI (IMCTa) C YyKa3aHWEM B TMPaBOM BEPXHEM YIIIy CJIOBa
«IIpunoxxeHne» u UMeTh 3arojoBok. Eciiu B paboTe HECKOIBKO MPHUIIOKEHHUH, TO OHU
HyMepyIoTcs apadckumu nmudpamu 6e3 3uauka Ne,

TpeooBanus k odopmienuto pedepara. B obmem Bume odnem pedepara



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

CrpaHuilbl TEKCTa NOKHBI UMETh moJig: 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 paGoThl HyMEpYIOTCS MO TOPSAAKY OT THUTYJIBHOTO JIUCTa [0
NOCJIeTHEN CTPAHUIIBI TEKCTA (TUTYJIbHBIN JIUCT HE HyMEPYETCs).

OdopmiteHne TeKCTOBOro Marepuasa. TeKCT OCHOBHOM 4YacTH AEIUTCA Ha
naparpagel. Kaxnaeiii naparpad odopmisieTcs ¢ HOBOIO JIMCTa, MNOJpa3Jeibl
BBIICIISIFOTCS, HO O(OPMIISIOTCS B TIPOIOJDKEHNE HAYaTOro JIUCTA.

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

Odopmiienue WIIOCTPaTUBHOTO Martepuasa. [Ipu odbopmienuu pedepara
MOXET HCIOJb30BaThCAd WIUIIOCTPATUBHBIA MaTepuan, KOTOPbIH MOXET ObITh
MPEJCTABIICH B BUJEC PUCYHKOB, CXeM, Ta0nuil, rpadukoB, quarpamm. Ha kaxmyro
SAVHUITY WUTIOCTPATUBHOTO MaTepHalia JObKHA OBITh XOTA OBl OJHA CChUIKA B
TEKCTe.

Bce wmmoctpanuu, xkpome Tabmun, (cxembl, Trpaduku, auarpamMMbl U T.1.),
o0o3HavaroTcst cnoBoM «Puc.» M HyMepyroTcs MOCIEI0BaTENbHO apaOCKUMU
uudpaMu B mpenenax paslena WM CKBO3HOM HyMepauued ais BCero Tekcra. Y
KaXJIOTO pUCYHKa JOJKHA OBITh MOAPUCYHOUHAs noAnuck. Homep u HanMeHoBaHue
PUCYHKa 3alUCBIBAIOTCA B CTPOUKY MOJ €ro M300paKEHUEM TOCEPEIUHE CTPAHULIBI
0e3 3Hauka No.

[Mudposoit matepman, kak mpaBuio, odopmisieTcs B Buie Tadmmi. Kaxmas
TabnHIa TakKKe JOJHKHA UMETh 3aroJioBOK W Homep. TaOmuipel ciaeayeT pa3memniarb
Cpa3y TOCJ€ CCHUIKM Ha HUX B TEKCTe. TaOJMIbl MOCIEAOBATEIbHO HYMEPYIOTCS

apabckumu 1udppamu O0e3 3Hauka Ne B mpenenax Bced paboThl miau 1iaBel. Han



MPaBbIM BEPXHUM YTJIOM TaOJMIIBI TTOMENIAIOT HAAMUCh, Hampumep «Tabmuma 2».
Hwxe mocepenune CTpaHWIlbl AOHKEH OBITh TOMEIICH TEMaTUYECKHUH 3aroOBOK.
Ctpoku TaONMIBl HYMEPYIOTCS TOJBKO IMPU TEpPeHOce TaOdMIbl Ha JPYryro
cTpanully. Tak e Mpu TMepeHoce TaONUIbl CleIyeT MEPEeHOCUTh €€ IIamKy Ha
KOKIYI0 CTpaHHIly. TeMaTHYecKui 3arosioBOK TaOJIUIbl MEPEHOCUTH HE CIIEYET,
OJIHAKO HaJl €€ MpaBbIM BEPXHUM YIJIOM HEOOXOJMMO YKa3blBaTh HOMEp TaOJIMIIbI
nociie cnoBa «I[Iponomkenne». Hanpumep: «IIponomkenne Tabauisl 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 HE0OXO0AUMO O(DOPMIIATH CCHUIKY JIMOO, UCIIOIb3Ysl KBaJAPAaTHBIC
CKOOKHM, B KOTOPBIX YKa3bIBA€TCS MOPSAKOBBIM HOMEpP JUTEPATYPHOrO0 HMCTOYHHUKA
nokiaga. CHOUCOK JUTEpaTypbl JaeTcs HYMEPOBAaHHBIM aj(aBUTHBIM CIIUCKOM:
CHayaja UCTOYHHUKH Ha PYCCKOM S3bIKE, 3aT€M — Ha MHOCTpaHHBIX. CHHUCOK aJpecoB
cepBepoB Internet ykas3pIBaeTCs IMOCJIE JIUTEPATYPHBIX HCTOYHUKOB. (CHUCOK
mutepatypbl opopmisiercss o ['OCTy, ¢ mNoJHBIM HaUMEHOBAaHUEM KHUTH WJIU
CTaThM M KOJMYECTBEHHOW XapaKTEPUCTUKOW HCTOYHUKOB ()i KHUTU — OOIIee
KOJIMYECTBO CTpaHUL, JJsI CTaThbU WM TJaBbl — CTPAHMIBI, Ha KOTOPBIX OHAa
MOMEIIEHA).

Iopsinoxk caauu pedepata U ero ouneHka. Pabora pgomKHa OBITH
cOpomropoBaHa W CAaeTcs MpenojaBarento, Beaylmemy aucuuruimay. [lo
pe3ynbTaTaM MPOBEPKHU CTYJEHTY BBICTABISIETCS ONMPEAEICHHOE KOJIMYECTBO OAIJIOB,
KOTOpOE BXOJUT B OO0IIee KOJIMYECTBO OaIOB CTyACHTa, HAOPAHHBIX UM B TCUCHHE
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.



Meroanuyeckue yka3aHusi 10 MOAroToOBKe JOKJIAAA

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

® 3aKpEIUICHHE U YIIyOJIeHWE 3HAaHWW MO OJHOMY M3 BOIPOCOB H3YyYaeMOI'O
Kypca;

® IpUOOpETEHHUE ONbITa HAYYHO-TEOPETUUECKON PadOTHI;

® Da3BUTHUS YMEHHS JI€1aTh BbIBOJbI U 000OIIEHHS, YETKO U JIOTUYHO M3JIaraTh
CBOM MBICIIH;

® IIPOBEpPKA 3HAHWUU CTYACHTA.

MeToanyeckue peKOMEeHAALUH I MOATOTOBKHU Npe3eHTaluH

o TIPE3CHTAIMA HE JI0JKHA OBbITh MeHbIIIe 10 crnaiaoB;

o TIEPBBIN JIMCT — ATO TUTYJIBHBIN JIMCT, HA KOTOPOM 00513aTE€JILHO JOJIKHBI OBITH
IpeJICTaBJICHbI: HA3BaHUE MPOEKTA; (PaMUIMsL, UMs, OTYECTBO aBTOPA;

o CJICAYIOIIMM CIAHJOM JIOJDKHO OBITh COJAEp)KaHue, TI/I€ MPEeCTaBICHBI
OCHOBHBIE 3Tarnbl (MOMEHTHI) IPE3EHTALINY;

o IN3aH-IPrOHOMUYECKUE TPEOOBAHMS: COUYETAEMOCTh LIBETOB, OTPAHUYECHHOE
KOJIMYECTBO OOBEKTOB Ha CJIAlJIE, LIBET TEKCTA,;

o IOCJICIHUMHU CIIaliZlaMH TPE3EHTAllMU JOJDKHBI OBITh TJI0CCApUM M CIUCOK
JUTEPATYPHI.

MeToanyeckue yKa3aHusi K COCTABJICHHMIO IJ10CCapus

['moccapuii  oxBaTblBaeT  BCE  y3KOCHELMAIW3UPOBAHHBIE  TEPMUHBI,
BCTpeyarouiecss B Tekcte. [moccapuii  noibkeH — colepkaThb — TEPMHUHBI,
NEPEYUCIICHHbIE TI0 Mepe BCTPeY B XOJE BBINOJIHEHHUS NPAKTUYECKUX pPaboT.
['moccapun MOTYyT coAepKaTh OTAENbHBIE CIIOBa, (hpasbl, aOOpEeBUATYPHI, CIOTaHbl U
Jaxe Lenble mpeaiokenus. [noccapuil 1oykeH ObITh MPEICTaBIEH B PYKOIMCHOM

BHUAC.



VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JACOUTIIAHBI

[IpakTueckue 3aHATUS JOJDKHBI MPOBOJUTHCS B CHCIUATU3UPOBAHHOM
ayIUTOPUH, OCHAIIGHHOW MPOEKTOPOM C BHUJAEOTEPMHUHATA IEPCOHATIBLHOIO
KOMITBIOTEpA Ha HACTECHHBIN IKpaH.

[IpakTyeckrue padOThl JOKHBI  BBIIOJTHSATHCS B CHEHHMAIU3UPOBAHHBIX
7a00paTOPHUAX, OCHAIIECHHBIX COBPEMEHHBIMU IEPCOHAIBHBIMU KOMIIBIOTEpAMHU U
MPOTrPAaMMHBIM 00ECIICYCHUEM B COOTBETCTBUH C TEMATHKOW M3yd4aeMOro MaTepuaa.

Yucno pabounmx MecT B Kiaccax JOJKHO oOecreuuBaTh WHIAUBHUIyaIbHas

pa60Ta CTYACHTA Ha OTACIIbHOM IICPCOHAJIBHOM KOMIIBIOTCPC.
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IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE
«IKOJIOrHYEeCKOe MOICJTHPOBAHUEY»

IIpumepHbie
N Hata/cpoxi Bua camocrositeibHOM padoThI HOPMEIL dopMa KOHTPOJIS
n/n | BLINOJHEHUSA BpeMeHHU Ha
BBINOJIHEHUE
[ToaroroBka K MPaKTUYECKUM
3aHATUSAM (KOHCIIEKTUPOBAHUE, Ormpoc, nuckyccus,
09.02.2022—
1 19.04.2022 paboTa ¢ TUTePaTyPHBIMH 20 cobecenoBaHue,
U HCTOYHUKAMH, BBLITIOJTHCHUE OTBETHI Ha BOIIPOCHI
JIOMAITHUX 3a/IaHHH )
ITonrorosxka rioccapus mo Kypc Hanmcanne
9 09.02.2022 — ( I:l60TEl ¢ HHO ME HOHHHYI\EHY 4 TEPMHHOJIOTHYECKOTO
06.04.2022 p pMall JHAKTAHTa, OTBET
HUCTOYHHKAMU )
YCTHO
3 09.03.2022 — IToaroroBka mokmiajaa 4 3amura qoKiaua
23.03.2022 A oK HTa oA
16.03.2022 —
4 05.04.2022 [ToaroroBka pedepara 5 Cnaua pedepara
;| zomame | Bemene s Cua
13.04.2022 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
CaMOCTOSITeIbHOS M3YyUYCHHUE, HAIMMCAHUS JIOKJIQIOB 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 ¢
UCIIOJIb30BAaHUEM  PEKOMCHIYyEeMOW  TpermojaBareleM W JIOTOJHUTEIHHOM
JUTEPaTYPHI.

Cnucok peKOMEHI0BAaHHOM JIUTEPaTypPbl MOXKET OBITh JIOMOJHEH WM COKpaIleH
MPEToIaBaTelIeM B CBS3M C BBIXOJIOM B CBET HOBOU jmTeparypbl. ClieyeT UMETh B
BUJIy ¥ TO, YTO B OMOMMOTEKE y4eOHOTO 3aBEJCHUS HE BCETJa UMEIOTCS B HATUYHUH
BCC PEKOMCHIIOBAHHBIC HMCTOYHHUKHM M Yallle BCETO JHUTEpaTypa MpeJCcTaBlcHA B
AJIEKTPOHHBIX 0a3ax JaHHBIX U B yJIaJICHHOM JIOCTYTIE.

Mertoauka KOHTpOJIS | KaueCTBa  BBIMIOJIHEHUS

OLICHKHA CTYyACHTaMHU



CaMOCTOSITEJIbHOM pa6OTBI Ha MPAKTHYCCKUX 3aHATHUAX OCYHICCTBIIACTCA:

- OerjabpIM OMpOCOM TEOPETUUECKUX MOJO0KEHUI C BHICTABIICHUEM OLICHKH,
-  TPOBEPKOM IOMAIIHHUX 3aJaHUM M KOHCIIEKTAa 110 TEOPUH, BBIHECEHHOW Ha

CaMOCTOATEIBHYIO TPOPAOOTKY.

BaHaHI/Iﬂ AJIA CAaMOCTOATECJIBbHOT'O BBIIIOJITHCHHU A

CaMmocTtosiTenpbHast paboTa CTYIEHTOB 3allaHUpoBaHa B oObeMe 9 dacoB u
BKJIIOYAET B ce0s1 CIIEIYIOINE BUIBI PaOOTHI:

1) camocTosSTENbHOE  JONOJHHUTEIBHOC  TOBTOPEHHE  pa3[elioB  H
pacCMOTpEHHE TeM, BBIHECEHHBIX HA CaMOCTOSITENIbHOE W3yYeHHE, a TaKkKe
KOHCITCKTUPOBAHUE JTUTEPATYPHI IO pazjaesiaM padbodeit mporpaMMbl AUCITUTLUTHHEI;

2)  BBINOJHCHHUE JIOMAITHUX 3aaHUN;

3) Hamucanuwe pedepaToB, MO TeMe, MPEUIOKEHHOW IperoaaBaTeieM Wi
CaMOCTOATENLHO BRIOPAHHOM CTYJEHTOM U COTJIACOBAHHOM C MpeErnoaaBaTesieM;

4)  TOArOTOBKA JIOKJIaJIOB-TIPE3EeHTAllUN C HCIIOJIb30BAaHUEM
MYJIBTUMEIHHHOTO 000PYTIOBaHUS.

CamocrosiTenbHas paboTa 3aKIII0YaeTCs B CIEAYIOIIEM:

- B O3HAKOMJICHHUH C JIUTEPATYPHBIMH TaHHBIMH,

- B OCMBICJICHHH U3y4aeMOM JIUTEPaTypPHhI,

- B TOJTOTOBKE COOOIIEHUN U JIOKJIAJOB [0 BOMpPOCaM MPAKTUYECKHUX
(ceMUHaApCKUX) 3aHATUH,

- B IOJITOTOBKE TJI0CCApHS,

- B OTBETaX Ha BOMPOCHI JJIsi CAMOKOHTPOJI.

B kadecTtBe caMOCTOSATENbHONH pPaOOTBHI CTYIAEHTHI MOATOTABIUBAIOTCA K
TEKYIIEMY TECTUPOBAHUIO M JOKJIaJaM Ha CEMHHAPCKUX 3aHATHsIX. PaboraioT B
Hayunoit ¢pyngamentanpHoit 6udmuoreke JIBDY, ucnoas3yror pecypensl E-library,
Wikipedia u apyrux UaTepHeT nctounnkoB. Kaxaplii CTyIeHT 00513aH CIAEAYIOMIUM
00pa3oM OTUUTATHCA M0 CAMOCTOSATEILHOM padoTe:

1) npeabsIBHTH KOHCIEKTHI JICKIIUH,

2)  BBINOJHEHHBIC JOMAIIHNE PaOOTHI,



3) mnpenbsBUTH pedepar,

4)  3amUTHTH JOKIJIAJ 10 TeMe pedepara,

5) npenbsABUTH TJIIOCCApUil M 3HATH OMPECIICHUS OCHOBHBIX MOHATHH (claya
OCYILECTBISIETCS B XOJ€ YCTHOTO OINpOCa WJIM HANUCAHHUS TEPMHHOJIOTHYECKOTO
JTUKTaHTA).

B KauecTBE KOHTPOJII CAMOCTOSITEILHOM pabOThl UCIOJIB3YeTCA cOOeceI0BaHKE
M0 KOHCIIEKTaM.

Kpurepuu oieHKH caMOCTOSATEIbHOM padoThI cTyaeHTa (pedepara nin
YCTHOT'O OTBETA, BLINOJHEHHOT0 B hopMe NMpe3eHTAIlUH):

100-86 GamtoB - BBICTABISETCS CTYACHTY, €CIIA CTYACHT BBIPA3Uil CBOE MHEHHE
no cpopMyJIUpOBaHHON mpodieMe, apryMEHTHPOBAJl €ro, TOYHO OIpPEACIUB €€
comepkanue u  coctaBstorue. CTyaeHT 3HAaeT ¢ BIaJCeT  HABBIKOM
CaMOCTOATENLHON HCCIIeIOBATEIBCKON pabOThHI MO TEME HCCIICIOBAHUS; METOIAMU U
nprueMaMu aHajln3a TEOPETUYECKUX acCIMeKTOB u3ydaeMol obimactu. ['paduuecku
paboTta opopmiieHa MPaBUIBHO.

85-76 GamnoB - paboTa XapaKTepU3yeTCsl CMBICIOBOM I[EIBHOCTHIO, CBI3HOCTHIO
U TIOCJIEIOBATENILHOCTBIO HW3JIOKEHUS; JNOMYUICHBl HE3HAYMTEIbHBIC OLIMOKH MpH
OOBSICHEHHH CMbICIa WA cojaepkaHus rmpobiembl. [IpogemMoHCTpUpOBaHbBI
UCCJIEIOBATENIbCKUE YMEHUS W HaBbIKM. DaKTHUECKUX OIMMOOK, CBSA3aHHBIX C
NOHMMaHUEM Ipo0IeMbl, HET. JlonmyleHbl 0JJHa-ABe OMUOKH B O(pOpMIIEHUH paOOTHI.

75-61 Oamnm - CTyZIEHT TPOBOJUT JIOCTATOYHO CAMOCTOSITEIBHBIM aHAU3
OCHOBHBIX JTallOB M CMBICIOBBIX COCTABJISIONIMX MPOOJIEMbI; TTOHUMaeT 0a30BbIC
OCHOBBI U TEOPETHUECKOE OOOCHOBAHHME BHIOpAHHON TeMbl. JlomyllieHbl OIIMOKU B
CMBICIIC WJIHM COJEP>KaHUU MPOOIeMbl, 0hOPMIICHUH PAOOTHI.

60-50 OammoB - ecaum paboTa MpEACTaBISET COOOW TEpPEeCKa3aHHBIA WIIH
MOJTHOCTBIO TICPEIUCAHHBIA HMCXOMHBIM TEKCT Oe3 Kakux OBl TO HH OBLIO
KOMMEHTapueB, aHanu3a. He packpbiTa CTpyKTypa M TEOPETHYECKas COCTABIISIONIAs
TeMbl. JlomyIeHo 3HauuTeIbHbIE OITMOKH B CMBICIIOBOM COJICP)KaHUN PACKPHIBAEMOM

po0emMbl ¥ B 0(hOpMIICHUN PaOOTHI.
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Hacnmopt ®OC

dopmupoanue npodeccronanbhbix (I1K) u obmenpodeccuonansubix (OITK)
KOMITCTEHIIUI MPH U3yUCHUH JUCIHUIUIAHBI « IKOJIOTMYECKOE MOJCIHUPOBAHUE

Kon u popmyuposka

KOMIIETEeHIMH
OIIK-1 - Binamenwe 0a30BLIMH
3HAHUSIMU B obJracTu
(byHIaMEHTAIBHBIX pa3aesnon
MaTeMaTUKH B o0beMeE,
HEOOXOAMMOM IS BIIAJCHUS
MaTeMaTHYECKUM anmnapaToM

HKOJIOTUYECKUX HayK, 00paboTKH
uH(OpMaMy U aHaAKM3a JAHHBIX
110 OKOJIOTHUH )51
HPUPOJIONOIB30BAHHIO

[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, CHUCTEeMaTHU3aIiH,
aHanu3a 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

- 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 UH(QOPMAIMKA B O0JIACTH SKOJIOTUU U
MPUPOJIOTIONIE30BAHUS

- TEOPETUYECKUE OCHOBBI  OOIIeH
ICO09KOJIOTHH, JKOJOTHU  YeJIOBEKa,
9KOJIOTUH, OXPaHbl OKPYKAIOIICH CPEIIbI;
- OCHOBBI MAaTe€MaTU4YCCKOI'O aHaJIn3a U OCHOBHBIC
METOJIbI KOJMUYCCTBEHHON OLICHKH AKOJOTMYCCKUX
00BEKTOB;

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

9KOJIOTHH,
COLIMAIbHOM

- pemiath 3a1a4d MPO(ECCHOHATBHON 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
Cpedy, TMpPaBOBBIX OCHOB MPUPOIOINOIB30BAHUS 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 KOMITeT e ITHii ) 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 npeaMeTHele obsmacth ¢ ¢ mo TemaMm (IIpuioxe
MOJICJIH:  OIPEJCIICHHE, 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 ocBauBarh HOBEIE 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 pewmars 3agadd
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,
aHalIM3e W Iepeaaye
DKOJIOTHYECKOH
UH(POPMAIIHH.
0630p MaKeTOB 3uaer OCHOBHBIE
o Iloaroroska u
KOMITbIOTEPHBIX MPUHIUIIBL YCTPOUCTBA U samuTa
porpamm TSt (YHKITMOHUPOBAHUS ToKTana 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
Cpaua
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

Kon u
Oranbl GopMHPOBAHUSA
dhopmysinpoBka KpUTEepuu noKa3arTeyin
KOMIeTeHI N
KOMIEeTEeHI[UH

OIIK-1 - - COBpEMEHHbIE | 3HaHHE CnocoOGHOCTh
BIIAZICHUE METOIbI COBPEMEHHBIX chopMyIIIPOBATH
0a30BBIMU 3HAeT 00paboTKH METOBI 00paOOTKH| COBPEMEHHBIE
3HAHUSIMU B | (moporoB | mHQpOpMAIIIH; uHopManmu u METOJIbI 00pabOTKH
obnactu I (dbyHIaMeHTanbHbI | pyHIaMEHTaIbHBIX | HH(POPMAIIUU U
(dyHIaMEHTAILHEI | YPOBEHb) | € pasnensl | pa3aesioB KOJOTHH| (yHIaMEeHTaIbHBIC
X pa3zenoB 9KOJIOTUU U | ¥ ”HQOPMATUKU | Pa3/ieibl SKOJIOTUN
MaTE€MaTHKU B MH(GOPMATUKH; 1 MTHPOPMATUKU
o0Beme, yMeeT - momb30BaThes | Mcnonb3oBaHue Crioco6HOCTh
HE0OXOMMOM (TIpOJIBMH | COBPEMEHHBIMA COBPEMEHHBIX TTOJTL30BATHCS
JUTS BJIAJICHUS | YTHIN) KOMMBIOTEPHBIMU | KOMITBIOTEPHBIX COBPEMEHHBIMU




MaTeMaTHYECKUM TEXHOJIOTUSIMH, TEXHOJIOTHH, KOMITHIOTEPHBIMH
anmapaTom UCTIOJIb3YEMBIMU | HCTIONB3YEMBIX MPH| TEXHOJIOTUSMH,
9KOJIOTUIECKUX npu coope, | cOope, XpaHEHHH, | UCTIOIb3YEMbIMU
HayK, 00paboTKH XpaHEHHH, o0paboTke, npu coope,
uHpopmanuu  # o0OpaboTke, aHaJM3e 1 XPaHCHUH,
aHaJIM3a JTAHHBIX aHam3e U | iepenaye o0paboTke,
0 D3KOJOTHH H nepenave 9KOJIOTMIECKOM aHaJIM3e U
IPUPOAONOIH30B 9KOJIOTMYECKOM uHpOpMAIIU nepenaue
AHMIO UHpOpMAIHH, IKOJIOTHYECKOM
uH(pOpMaIUn
Bnanenue HemMoHncTpupyet
METOAAMU npodeccroHaNbHBI
- METOJIaMH | MATEMaTHYECKOTO | € HABBIKU
MaTeMaTU4ecKoro | aHaluu3a u BJIQJICHUS
aHaM3a U | Tpaduveckoro METOJITaMH
S rpadguyeckoro IpeACTaBICHHUS MaTeMaTu4ecKoro
(BbICOKI NpeACTaBICHHS uHpOpMAIMU B aHaIM3a 1
i) uHpOpMAIMK B | OOJIACTH SKOJIOTHH | Tpa@uIecKoro
obyactu u IPE/ICTaBIICHUS
9KOJIOTHU U | IPUPOIOTIOIH30BaH| HH(POpMAIIH B
MIPUPOJIOTIONB30B | HsI 00JIaCTH 3KOJIOTUH
aHUsA u
HIPUPOJIOTIONIE30BAaH!
ust
[1K-2 - - TeopeThyeckue | 3HaHUe JlemoHCTpHUpYyeT
BJIaJICHHEM OCHOBBI  OOIIEH | TEOPETUIECKUX 3HAHUA
METOaMu 0TOOpa 9KOJIOTHH, OCHOB 001IIEH TEOPETHYCCKHUX
po6 u T'€09KOJIOTHH, AKOJIOTUH, OCHOB 001IIEH
NIPOBE/ICHUS 9KOJIOTHHU T'€09KOJIOTHH, 9KOJIOTHH,
XUMHKO- YeJI0BeKa, HKOJIOTUN T'€09KOJIOTHH,
AHAJTUTUYECKOTO COLIMAJIHOM YeJIoBeKa, 9KOJIOTUH
aHaM3a BPEIHBIX HKOJIOTHH, COITATIBHOM YeJI0BeKa,
BBIOPOCOB B OXpaHbI HKOJIOTMH, OXPaHBbI | COLUAILHON
OKPYKaIOIIYIO OKPY’KarOIIEeH OKpY’KaroIen 3KOJIOTUH, OXPAHBI
cpeny, cpensl; Cpe/ibl; OCHOB OKpYXaromeu
TE€OXHUMUYECKHX - OCHOBBI | MATEMaTHYECKOTO | CPEJbI; OCHOB
UCCIIEIOBaHUH, 3HaeT MaTeMaTH4ecKoro | aHanusa u MaTeMaTu4ecKoro
00paboTKH, (moporoB | aHayM3a Y | OCHOBHBIC METOJIbI | aHAINU3A U
aHanm3a U | bl OCHOBHBIE KOJIMYECTBEHHON | OCHOBHBIX METO/I0B
CHHTE3a YPOBEHB) | METOJBI OLICHKH KOJIMYECTBEHHOH
IPOU3BOJICTBEHHO KOJINYECTBEHHOM | KOJIOTMYECKUX OLICHKH
W, TIOJIEBOM U OLICHKH 00BEKTOB; 9KOJIOTHYECKHUX
nabopaTopHOi 9KOJIOTMYECKUX COBPEMEHHBIX 00BEKTOB; OCHOB
HKOJIOTUYECKON 00BEKTOB; KOMITBFOTEPHBIX COBPEMEHHBIX
uHpopManuy, - COBPEMEHHbBIE | TEXHOJIOTHA, KOMITBIOTEPHBIX
METOAaMHU KOMITBIOTEpHBIE UCTIONTb3YEMBIX TIPH| TEXHOJIOTHH,
COCTaBJICHUS TEXHOJIOTUH, cOope, XpaHEHHH, | UCTOJIb3YEMBIX IPH
HKOJIOTUYECKUX U HCIOJIb3yeMbIe o0paboTke, cbope, XpaHEeHHH,
TEXHOTCHHBIX npu cobope, | ananmze u obpaboTke,
KapT, coopa, XpaHEHUH, nepenayde aHaJIM3e U
00paboTkH, o0paboTke, uHpOpMaIUU nepejaue
CHCTEMaTH3aIlHH, aHaIN3e " WHpOpMaIH




aHaimm3a nepenade
uHopManuy, uH(pOpMaIHY,
dbopmupoBaHus [Ipumenenue Hcnonb3oBanue B
0a3 JAHHBIX CHOCOOHOCTEH cobcrBenHoit BKP
3arps3HEHUs - peumiath 3aaud | pelarhb 3aJauu criocoOHoCTeH
OKpYyXaromien npodecCHOHaNIbH | TPO(ECCHOHANBHO | PelIaTh 3aJa9l
cpefbl, MeTodaMu Ol JIeATENBbHOCTH | M AEATENTbHOCTU Ha | IPO(EeCCHOHAIBHO
OLICHKHU Ha OCHOBE | OCHOBE il IesITeNbHOCTH Ha
BO3/CHCTBUS  HA yMeer I:’IH(bOpMaHI/IOHHO MH(POPMAIIMOHHOM | OCHOBE }
OKPY>KaIOIIYIO T — i u|u UHPOPMALIMOHHOMN
Cpely, BBISBISTH yThii) oubmuorpaduuec | Gubamorpadpuyeck | u
VCTOYHUKHU, BHUJIbI KOH KYJIBTYpBl C | OM KYJbTYpHI C 6ubmmorpaduyeck
u MaciTaobl MIPUMEHEHHEM HPUMEHEHHEM Ol KyJIbTYpBI C
TEXHOI€HHOI'O MHPOPMAIIMOHHO- | HH(POPMAIIMOHHO- | IPUMEHEHUEM
BO3CHCTBUS. KOMMYHUKAIIMOH | KOMMYHUKAIIMOHH | HH(POPMAIIMOHHO-
HBIX TEXHOJOTUH; | BIX TEXHOJOTUH B | KOMMYHHUKAI[HOHH
po(ECCHOHATIBHO | bIX TEXHOJIOTHHA
1 e TENbHOCTH
Bnanenue JlemoHcTpanus
- 3HAHWAMH OO0 | HEOOXOMUMBIMH | BIIQJICHUS IIPU
OCHOBax 3HaHUSAMH 00 noaroroske BKP
IIPUPOJIOTIOIIE30B | OCHOBAX 3HaHUSMH 00
aHUs, YKOHOMHKH | IPUPOJOINOIb30BaH| OCHOBAX
MIPUPOJIOTIONB30B | Hsl, SKOHOMHKH IPUPOJIOTIONB30BAH,
aHus, IPUPOJIOTIONB30BAH| Usl, SKOHOMUKHU
YCTOHYHMBOTO Usl, YCTOMYMBOTO | IPUPOJIONOIb30BaH,
pa3BUTHUS, OLIEHKU | Pa3BUTHS, OLUEHKH | Usl, yCTOWYMBOTO
BO3JICHCTBUS  HA | BO3JCHCTBUSA Ha pa3BUTUSA, OLICHKU
OKPYKAIOLIYIO OKPYXarOLyI0 BO3JIeicTBUS Ha
cpeny, TPaBOBBIX | CPEdy, MPABOBBIX | OKPYKAIOUIYIO
praneer | °CHOB OCHOB cpeny, IpaBOBBIX
(BbICOKH MIPUPOJIOTIOIIE30B | MMPUPOIONOIb30BaH| OCHOB
i) AHHS M OXDAHBI | U 1 OXPAHBL HPUPOJIOTIONB30BAH,
OKpYy>Karouieu OKpYKaroIIe Usl ¥ OXPaHBbI
cpenst, cpensl; OKpYXaromeu
- COBPEMEHHBIMH | COBPEMEHHBIMHU cpensl;
METO/1aMH METOJIaMH COBPEMEHHBIMU
KOMITBIOTEPHBIX | KOMITBIOTEPHBIX METOJIaMH
TEXHOJOTUH TMpU | TEXHOJIOTUM P | KOMITBIOTEPHBIX
cbope, XpaHeHuH, | cOOpe, XpaHEHUH, | TEXHOJIOTUN TIPU
o0paboTke, o0OpaboTke, cbope, XpaHEHHH,
aHamn3e U | aHaJu3e U o0paboTtke,
nepenaue nepenayue aHaIM3e U
SKOJIOTHYECKOU SKOJIOTHYECKOH nepeaayde
uHpOpMaIU uHpOpMAIUU 9KOJIOTMYECKOM
rnHpopMaIu

MeToauveckue peKOMEHAALNH, ONpeeAIne NPoueaypbl OlleHUBAHUS
pe3yJIbTaTOB OCBOCHMS AMCHUIIIUHBI

I.  Tekywmas arrecTaumsi CTyJ€HTOB



Tekymias aTTecTauusi CTyA€HTOB MO JUCUUIIIMHE TPOBOJUTCSA B COOTBETCTBHH C

JOKaJIbHBIMH HOpMAaTUBHBIMU akTamu JIBOVY u sBnsercsa o0s3aTenbHOIM.
IIpumepHbIi nepeyeHb oeHOYHBIX cpeacTts (0OC)

YcrHbli onpoc

1. CobecenoBanue (YO-1) — CpeacTBO KOHTPOJs, OPraHU30BaHHOE Kak
cnenuanbHas Oecena mpernogaBaTeiss ¢ OOYYarONIMMCS Ha TEMBI, CBSI3aHHBIE C
M3y4yaeMOW JHUCIUIUIMHOM, W pPacCUYMTAaHHOE Ha BBISICHEHHE oOObeMa 3HAHUU
oOy4aromnierocst Mo OnpeieICHHOMY paszieny, TeMe, IpoOjemMe U T.M. — MPOBOJUTCSA
10 BOIPOCAM TEM MPAKTUUECKUX CEMUHAPCKUX 3aHATUH.

2. Joxmax, coodmenue (YO-3) — MNOPOIYyKT CaMOCTOSATEIBHOW pPaOOTHI
ydauierocsi, NpeJCcTaBIAIOMmUNA co00i MyOIMYHOE BBICTYIUIEHUE IO MPEICTAaBICHUIO
MOJIYYEHHBIX PE3yJbTAaTOB PEIICHHS ONPEAEIEHHON Y4eOHO-NIPaKTUUECKOM, y4eOHO-
MICCJIEIOBATENBCKON NI HAYYHOM TEMBI — TEMBI JOKJIAI0B ITIPUBOISTCS HUXKE.

IIucbMeHHbIE PA0OTHI

3. Pedepar (I1P-4) — mpoaykT camMoOCTOSTEIbHOW pPabOTHI OO0yYaromerocs,
IPECTaBISIIOIIMIA COOON KpaTKO€ H3JI0KEHHE B MHUCbMEHHOM BHUJE IOJIyYEHHBIX
pE3yNbTAaTOB  TEOPETUYECKOTO  aHajgu3a OIpeAesIieHHOM HaydyHouh  (ydeOHo-
UCCJIEIOBATENbCKOM) TEMBbI, TJIe aBTOP PacKpbIBAaCT CyTh HCCIEAYyeMOM MpoOJeMbl,
MPUBOIUT PA3JIMYHBIE TOYKU 3PEHUS, a TAK)KE COOCTBEHHBIE B3IJIS/IBI HA HEE — TEMBI
pedepaToB NPUBOJSATCS HUXKE.

4. Koncnekr (ITP-7) — mpoayKT caMOCTOSITEIbHOH pabOThl 00ydaromierocs,
OTpaXkarolMi OCHOBHBIE MJAEH 3aCITyIIAHHOM JIEKLIMH, COOOILEHUS — MO pa3iesiam
TV CUUTUTUHBI.

5. TBopueckoe 3aganmne (I1P-13) — yacTHYHO perjaMeHTUPOBAHHOE 3aJlaHKE,
MMEIOIIIEe HECTAaHAAPTHOE PELIEHUE M TMO3BOJISIONIEE HATJIAIHO JIEMOHCTPUPOBATH
YMEHUS, WHTETPUPOBATh 3HAHUSA PA3JIMYHBIX  O00JIaCTeH, AapryMEHTHUPOBATH
COOCTBEHHYIO TOUKY 3pEHUS — MPOBOAUTCS B BUJIE KOMIIBIOTEPHOTO IPAKTUKYMa.

Tekymui KOHTPOJIb 3HAHUM OCYILECTBIIIETCS IIOCPEACTBOM TECTOBBIX U
MUCBMEHHBIX TPOBEPOYHBIX paboT, a Takke B XoA€ pPabOThl HAa CEMHHAPCKHUX

3aHATUAX.



B Tteuenume cemectpa Tekymue Oamibl, HaOpaHHBIE CTyJEHTaMU 3a
MOCEIIaeMOCTh, padOTy Ha MPAKTUYECKHX 3aHATUAX, MOKIAAbl M TMPOBEPOUHBIC
paboThl BBICTABISIOTCS B AJIEKTPOHHOM CHUCTEME ydeTa YCIIEBAEMOCTH Ha MopTalie
JIBDY.

Temsbl pedeparon (ITP-4):

1. MaremaTnueckoe MOJEIMPOBAHNE OMOTEOXUMUYECKUX IIMKIIOB.

2. Moaenu MaJbIX KPyrOBOPOTOB BEIIECTBA M DHEPTUHU

3. MareMarnyeckoe MOIeTMPOBaHNE OMOJIOTHYECKOTO KPYrOBOPOTa Yriepoa.

4. MareMaTndeckoe MOJACIIUPOBAHUE B3aMMOICHCTBHS TIOYBHI M CPEIBI.

5. Marematuueckoe MOJEIUPOBAHME TIepeHOca Tera TMoJ JACHCTBUEM
KoJieOaHui1 aTMOC(EpHBIX YCIOBHIMA.

6. MareMaTnyeckoe MOICITUPOBAHUE TPOAYKTUBHOCTH arpO3KOCHCTEM.

7. Mopnenu arpobuorieHo3a. Co3naHue U MOJJAEp)KaHUE HCKYCCTBEHHOM
HKOCUCTEMBI.

8. Monenn OHOIOTHYECKOTO METoaa OOpHOBI C HEXKEIATeTbHBIMH BHIAMH.
Mogenu sanuaeMun

9. Mogaenu rI00TBHBIX KPYTOBOPOTOB BEIIECTB

10. Monenn quHaMHUKH OHOJIOTHUYECKUX CHCTEM

11. Mopenu 11 OIEHKM M IPOTHO3a COCTOSHUS W YPOBHS THAPOCHEpPHI.
KoHcTpynpoBaHrue MOeIN TPYHTOBBIX BOJ

12. Moaenu OIeHKH W TPOTHO3a 3arps3HEHUss aTMoc(epbl MPOMBIITUICHHBIMU
BbIOpOCaMu

13. Mojenu OLleHKH HapyIICHHS ¥ TIPOTHO3a 3arps3HeHUs TUTOC(epbl

14. Mopenu CTpyKTyp OMOJIOTHYECKUX CUCTEM

15. Mogenun CTpYKTypsl W JWHAMUKH TOMYJSAOUH. MoJenn JTUHAMHKU
BO3PACTHBIX TPYIII B MOMYJISIIUA

16. MonenupoBanre B3aUMOJCUCTBYIONIMX BHUIOB (MOJEIN KOHKYPEHIIUH,
napasuTu3Ma, XUITHUIEeCTBa | JIp.)

17. MoaenupoBaHue MPOIIECCOB MUTPAITUU PATMON30TOINIOB B JaHIIadTax.

18. MoaenupoBaHue pocTa HaCEJIEHUS.



19. Mopnens 6anaHca BeleCTBA U SHEPTUU

20. OOwernanerapHasi MOAEIb MeI0reHe3a.

21. OnieHKa COCTOSIHMSI OKPYXAlOLIEH Cpeabl C HCIIOJIb30BAHMEM MOJIEIbHBIX
OMOWHIUKATOPOB

Tembl foxaagoB-npe3entanuii (YO-3):

[Tpumeppl MpHUKIAAHBIX HPOrPAMMHBIX KOMIUIEKCOB M KOMIIBIOTEPHBIX
OporpaMM, HCHONBb3YyEeMbIX JJIA IeJied  MaTeMaTUYeCcKOro  MOJEIMPOBAHUSA
HKOJIOTUYECKUX MTPOLIECCOB U SBJICHUM:

1. OMOreoXMMHYECKUX IIUKIIOB;

MaJIbIX KPyTOBOPOTOB BEIIECTBA M SHEPTHUH;

OMOJIOrMYECKOro KPyroBopoTa BELIECTB;

B3aMMOJICHCTBHSI TIOYBBI U CPEIBI;

nepeHoca Teria noj JeHcTBUEM KosieOaHuil aTMOC(EPHBIX YCIOBUH;
IPOAYKTUBHOCTH 3KOCHUCTEM,;

CO3/IaHKE U MOJIePKaHNE UCKYCCTBEHHON IKOCHCTEMBI,

OMOJIOTHYECKOr0 MCTOJa 60pB6BI C HEXKeJIaTCIbHBIMU BUJAMU,
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AMUACMUH,

10. nTMHAMUKY OMOJIOTUYECKUX CUCTEM,

11. OlIEHKHU ¥ TPOTHO3a COCTOSHUS U YPOBHSA TUAPOChHEpHI;

12. KOHCTpYHpPOBaHUE MOJICTTH TPYHTOBBIX BOI;

13. olleHKM W TPOTHO3a 3arpsi3HEHUs]  aTMoc(epbl  MPOMBIITUICHHBIMU
BbIOpOCaMu;

14. ouleHKM HapyUIEHUsI U IPOTHO3a 3arpsI3HEHUSI TUTOC(EPHI;

15. cTpyKTyp OUOTOTHYECKUX CUCTEM;

16. CTpYKTYpBI ¥ JUHAMUKH TTOMYJISIIHH,

17. nuHaMKMKU BO3PACTHBIX TPYIN B OMYJISLUY;

18. B3anuMoIeHCTBYIOMUX  BUIOB (MOJENM KOHKYPEHIIUH, Tapa3suTU3Ma,
XUITHUYECTBA U JIp.);

19. nporteccoB MUTpanuK paguou30TONOB B JaHAmAa]TaX;

20. pocra HaceneHus,



21. OMOUHIUKALINH.

IIpumepHble KpUTEPUM OLleHUBAHMA 1J1s1 pa3HbIXx OC

Kputepumn onenku pedepara u yCTHOr0 10KJ1a/a, BLINOJHEHHOT0 B (hpopme

Npe3eHTaAlNH:

100-86 GamioB - BBICTABISETCS CTYIEHTY, €CIIA CTYACHT BbIPA3Uil CBOE MHEHHE
no chopMyIUpPOBaHHOW NpoOJIeMe, apryMEHTHUPOBaJl €ro, TOYHO ONpENEIUB ee
cogepkanue u  cocrtapistome. CTyaeHT 3HaeT ¢ BIQJECET  HABBIKOM
CaMOCTOATENbHON HCCIIeIOBATEIBCKON pabOThl MO TEME MCCIIEIOBAHUS; METOAMH U
npyueMaMy aHajin3a TEOPETUYECKHX acleKTOB u3ydaemou obnactu. ['paduuecku
paboTa oopMiieHa MPaBUIIBHO.

85-76 GamnoB - paboTa XapaKTepU3yeTCsl CMBICIOBOM I[EIBHOCTHIO, CBI3HOCTHIO
U TIOCJIEIOBATENFHOCTBIO HW3JIOKEHUS; JNOMYUICHB HE3HAYMTEIbHBIC OLIMOKH MpH
OOBSICHEHHMM CMBICIIa WJIM  coJepkaHusi npodnembl. IIpogemMoHcTpupoBaHb
UCCIIEIOBATEIbCKUE YMEHUS M HaBbIKM. DaKTUYECKUX OILIMOOK, CBSI3aHHBIX C
NOHMMaHUEM Ipo0IeMbl, HET. JlonmyIeHbl 0JJHa-ABe OMUOKH B O(POPMIIEHHH paOOTHI.

75-61 Gamnm - CTYZEHT HOPOBOAMT JOCTATOYHO CAMOCTOSITENIbHBIM aHaIu3
OCHOBHBIX JTaloOB W CMBICIOBBIX COCTAaBJISIONIMX MPOOJIEMbI; TIOHUMaeT 0a30BbIC
OCHOBBI U TE€OPETHYECKOE OOOCHOBaHHE BbIOpaHHOM TeMbl. JlomylleHbl OMIMOKU B
CMBICIIC WJIHM COJEP>KaHUU MPoOIeMbl, 0hOPMIICHUH PAOOTHI.

60-50 OammoB - eciaum paboTa MpEACTaBIsET COOOW TEpPEeCKa3aHHBIA WIIH
MOJTHOCTBIO TMEpPEeNUCAaHHBIA HCXOAHBIM TEKCT 03 Kakux OBl TO HH OBLIO
KOMMEHTapueB, aHanu3a. He packpbiTa CTpyKTypa U TE€OpeTHUYECKas COCTABIIAIOIIAs
TeMbl. JloMyIeHo 3HaYuTeIbHbIE OITMOKH B CMBICIIOBOM COJIEP)KaHUN PACKPHIBAEMOM

po0emMbl U B 0(hOpMIICHUU PaOOTHI.

I1. Ilpome:kyTOUHAS aTTeCTAIUSA CTY/IEHTOB
OueHouHbIE CpencTBa JJId TEKYIIEro KOHTPOJS yCIeBaeMOCTH — paboTa Ha
CEMUHApaX YW BBINOJHEHHUE MPAKTHUYECKUX PabOT, MPOMEKYTOUHAsI aTTeCTAIUsS - TIO
UTOraM OCBOEHHUS JUCIUIUIMHBI HA OCHOBE PEUTUHI-CUCTEMbI, UTOrOBasi aTTECTALIUS

o JUCHUIINIMHE IIPONU3BOANTCA Ha OCHOBC TCCTUPOBAHM:, a4 IIOBTOPHAA aTTECTAlMA -



B (hopMe YCTHOM cauu 3a4eTa 1Mo BOIPOCaM.

KOHTpONIb OOCTMKEHHMHM LEnM Kypca OCYIIECTBISAETCS Ha OCHOBE TEKYIIEW
MPOBEPKH 3HAHUM MO IIKajle PEUTUHr-OLICHKW 3HAHWUM CTYIEHTOB: MeHee U 60% —
«HEYIOBJIETBOPUTEIBHO», 61-75 % — «ynoBaeTBOpUTENBbHOY, [6-85 % — «XOpoIioy,
86 u 6oJiee MPOIEHTOB — «OTIUYHO.

[IpomexxyTouHass aTrTecTanus CTYJIEHTOB MO JUCIUIUIMHE MPOBOJUTCA B
COOTBETCTBHM C JIOKAJIBHBIMA HOpPMAaTUBHbIMH akTtamu JIBOY wu saBisgercs
00s13aTEIBHOM.

K arrecraiuu no JUCHMIUIMHE JIOMYCKAIOTCS CTYACHTHI, BBIMOJHUBIINE BCE
IpaKTUYECKUE pabOThI U 3alUTUBIINE pedepaTsl.

IIpuMepHbIi NepeYeHb OleHOYHBIX cpeacts (0OC)

1. Tecr (ITP-1) — cucrema cTaHAAPTU3UPOBAHHBIX 3aTaHHUK, IO3BOJIIOIIAS
aBTOMATH3UPOBaTh  MPOLEAYPY H3MEPEHHS YpPOBHA 3HAHUM HW  YMEHHUU
oOydJaromerocs.

2. IK3aMeH — BOIIPOCHI K DK3aMEHY, 00pa3Iibl OMIIETOB.

Tunosbie TecToBble 3axanus (I1P-1) st Tekymei mpoBepKH 3HAHUT 1O

aucuuminge (pparmMenr)
JIONUIIUTE WA JAWTE ONPEJIEJEHUE:
1. MaTeMaTHYeCKUE MOJIEIH CO3JAI0TCS B pe3yibTaTe IMPOBEACHUS
HKCIIEPUMEHTOB M 00pabOTKH WX PE3yNbTaTOB METOJAMH MaTeMaTH4YE€CKON CTATHCTUKH.
2. Jnga HOpMaibHOro (hYHKIMOHMPOBAHHUS OOBEKTOB YpOBHSI HEOO0XOJIUMO,
YTOOBI YCIIENIHO ACHCTBOBAIN OOBEKTHI Oojee YpPOBHSI, HO HE HA00OPOT.
3. [MpuaIIMT WHBapUAHTHOCTH MOJIeITN 3aKITI0YaeTCs B TOM, 4TO

4. KauecTBeHHas CTPYKTypa MOJIEJI ONHUCHIBAET
5. Moaens — 3TO

OBBEJIMTE KPYKKOM HOMEP IPABUJILHOI'O OTBETA!

6. CiioxHOCTh MoJieTupoBanus aecteust OC Ha opraHu3M o0yCIIOBIIEHa, IPEXK]IE BCETO, €€
1) uepapXUYHOCTHIO 3) nonudakTOpHOCTHIO
2) HE3aMKHYTOCTBIO 4) NHEPLIMOHHOCTHIO

7. Ilpouecc MmoeMpoOBaHus BKIIOYAET CTAAUN

1) bopmanuszannu, MOJACTUPOBAHHS U HHTEPIPETALIH

2) hopmynupoBanus poOIIeMbl, HOpMATH3aAUH, MOJACTUPOBAHKS U HHTEPIIPETAIH

3) GopmynupoBaHus mpoOIeMBbl, pa3paboTKH MOJETH, (OPMAaTU3AIIH, MOICINPOBAHUS H
UHTEPIpETAuN

8. Ctanus HETOCPEACTBEHHOM pa3pabOTKU MOJICIIN 3aKTI0YAETCS B



1) J0TMKO-MaTEMaTHYEeCKOM OIMCAHUH MOJCITUPYEMON CUCTEMBI B COOTBETCTBHH C
dbopmyaupyeMoi mpooIemMoit

2) omHMCaHHUU MPOOJIEMBI U 1IeJIeH MOJICINPOBAHUS

3) ompenenenuu Ko3GGUIMEHTOB ypaBHCHHIM

9. [lenoBas urpa — 3T0 MOJAEIb
1) ananutuveckas 3) UMHUTAIIMOHHAS
2) croxacThueckas 4) sMIupHyYecKast

10. YtoOnI 0OpaTHas CBSI3b B TUarpamMme Oblia MOJOKUTEIbHON, YHCIIO «-» CBSA3CH B HEH JOIKHO
OBITH

1) yeTHBIM 3) paBHBIM YHCITY TOJO0XKHUTEIBHBIX CBA3EH

2) HEYETHBIM 4) MeHBIIIC YHCIIa MTOJIOKUTEIbHBIX CBS3EH

11. Cucrema Ha IPUBEICHHOMN CXEME COACPKUT OOPATHYIO CBSI3b

1) MOJIOKUTEIBHYIO —

2) OTpHILIATEIBHYIO

YHUCIJIICHHOCTSB IIOITYJISAIITNUH | | CMEPTHOCTH |

3) HelTpanbHYIO == ﬁ
4) HE COMEPKUT
yYAaceiibHast
CMEPTHOCTH

12. CMmbIca 3amaca 3ajl0K€H B KaTerOpuu
1) donna 3) uHGOPMAIMOHHO CBSI3U
2) MoTOKa 4) npeobpaszoBares

13. CMbIca CKOPOCTH 3aJI0KEH B KATETOPUU
1) donna 3) uHGOPMAIMOHHO CBSI3U
2) moToOKa 4) npeobpaszoBareis

14. Koa¢¢unmeHt ecrecTBeHHOM rHOeN TPaBOSIHBIX KUBOTHBIX 3aBUCHT OT
1) YUCIIEHHOCTH XUIITHUKOB 3) mpompbIicia YenoBeKa
2) YHUCIICHHOCTH TPABOSITHBIX 4) 6buomaccel pacTeHHi

15. [l nporHo3a YMCAeHHOCTH MOMYJISIUHN ypaBHeHHe MallbTyca MOKHO MCIIOJIb30BaTh Ha
IPOMEKYTKE BPEMEHH!

1) OGeckoHEYHOM 3) KOpOTKOM

2) JOCTaTOYHO JUTUTEITHBHOM 4) ompeieneHHOM

16. JIoructuueckoe YpaBHCHHUEC TUHAMUKH YUCIICHHOCTH MOMYJIAIINU HOCHUT UMA

1) Manbtyca 3) depxronbera-Ilepna
2) BoabTeppa 4) Opaun
17. B norucTuyeckoM ypaBHEHUN JUHAMUKH YACIEHHOCTH NOMYJSIUU K Ha3bIBAa€TCS TOUKOU
1) paBHOBecHsI 3) ontMyma
2) MUHHMYyMa 4) Makcumyma

18. TTomymnsatust HAXOAUTCS B CTAOMIIBHOM COCTOSIHUH TIPH &

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

19.B monenu BonbsTeppa 4yBCTBUTENBHOCT BU/Ia K HEAOCTATKY MUIIU XapaKTEPU3YET
KO3 dUIuEeHT



1) a 3) y
2) B 4) ¢

20. Eciu yzenbHast CKOPOCTb IIPHUPOCTA B OCHOBHOM YPaBHEHUH JUHAMHUKH YHCICHHOCTH
HOMYJISIIUAH TOCTOSIHHA, TO YPaBHEHUE HOCHUT UM

1) Jlecnu 3) BombTepa

2) Manbtyca 4) depxronbcTa-Ilepia

21. B 1OrHCTUYECKOM YPaBHEHHUH TUHAMUKU YHCICHHOCTH TIOMYJISAIIUY TapaMeTp ff Ha3bIBACTCS
1) K03 GUIIHEHTOM CMEPTHOCTH 3) eMKOCTBIO Cpeibl
2) K03 (HUIUECHTOM CaMOOTPaBIICHUS 4) cneuupuyeckum Ko3pduimeHToOM pocra

22. OCHOBHOE ypaBHEHHE TMHAMHUKN YUCICHHOCTU MOMYJISLUN
D x(t+At)=x(t)+B-D
2) X(t+At) =x(t)+ (a— B)- x(t) - At

dx
3) —=&-x
dt
23. CkopocTu U3MEHEHUs YNCIEHHOCTH BU1a B Moie BonbpTeppa oOparatoTcsi B HOJIb
1) B obnactu, neKaliei Boiie rpaduka 3) B Toukax rpaduka Ha ocu 0X
2) B Toukax rpaduka Ha ocu 0Y 4) B obnactw, Jexariei Huxe rpaduka

24.B MOIleJII/I Boabreppa nepBHﬁ BI/II[ BBIMPET KOT1a

p £L. €2 p) L £2
al a2 al a2

25. Ilpu yBeTMYEHUH YUCICHHOCTH TPUPOTHOMN TOMYIISIIIUNA CKOPOCTh €€ BO30OHOBIICHHS
1) yObiBaet 3) He MeHsieTCs
2) BO3pacraer 4) ctabunusupyercs

OBBEJIUTE KPYKKAMU HOMEPA ITPABUJIbHBIX OTBETOB!
26. Tpe6OBaHI/I$I, MNpEABABISACMBIC K MATEMATUYCCKUM MOICIIAM

1) HeompeeIeHHOCTh 4) S5KOHOMHYHOCTh
2) yHUBEPCAIBHOCTh 5) BBIYHCIUMOCTb
3) TouHOCTB 6) HarISIHOCTD
27 IlpaBUiibHbIE YTBEPKIACHUS 110 AUArpaMMe J/

\D

1) A — BHyTpeHHsIs IepeMeHHass  4) 3TO MOJIOKHUTEIbHAS METIsE 00PaTHO CBS3U
2) A — BHEIIHsS TIEpeMEHHAs 5) 3T0 oTpHIaTeNbHAS STl 00PATHOM CBSA3M
3) D — BHyTpeHHss epeMeHHast  6) B AuarpamMMe HET 00paTHO# CBSI3U
7) HaOIrOIAaeTCs IKCIIOHEHIMANBHBIHN pocT C
28. Mopuenb BonbTeppa paccmarpuBaet

1) BO3paCTHYIO CTPYKTYPY MOMYJISIIUH 4) B3aMMOJICHCTBUE JBYX BUJIOB
2) r100abHYI0 MUPOBYIO JHHAMHKY 5) MMHAMUKY TTOMYIISIIIH
3) KOHKYpPEHTHbBIC OTHOIICHUS 6) OTHOILICHHUS «XUIIHUK-KEPTBA»

YCTAHOBUTE COOTBETCTBHUE
Buowvr mamemamuuecrkux

29. Ipusnaxu kraccudpuxayuu .
P puxay Mmooeneu




1) Xapakrep 0TOOpakaeMbIX CBOWCTB 00bEKTa a)  AlropuTMHYecKHe
2) Crnioco0 npesicTaBICHUs CBOWCTB 00bEKTa b)  HmwurarnuonHbie

3) Criocob mostyueHust MOJCIH c)  CrpykTypHbIC

d)  Teoperuueckue

e)  DyHKIHOHAILHBIC
f) OMnupudecKue

OTBETHL: 1- 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 MeHbIIE B f) ecmu A ucrunuo, TO B J0XKHO
C) 1eM MeHblie 4, TeM Ooblie B, g) eciu 4 JI0)KHO, TO B HICTUHHO
d) uem menbIIe A, TEM MeHbIIIEC B h) eciu A m0xkHO, TO B J0XKHO
OtBernl:1 — P 2—
31. ObpamHnas cé:3b Oorcudaemviii mun OUHAMUKU
1) TonoxwurenbHast a) HEOrpaHMYCHHBINH POCT
2) OrpunarenbHast b) skcroHeHIManbHOE yObIBaHHE

C) CTpeMIIeHHE K HEKOTOPOU LIen

d) SKCHOHEHIIMATBHOE BO3pACTaHKE

€) KoyieOaHuUsI C TIOCTOSTHHOW aMILTUTY/I0#

f) mpeObiBaHKE B CTAIIMOHAPHOM COCTOSTHHU

OtseTsl: 1 — P 2—
32.
Tun cessu Illapa nepemennvix
1) IonoxurenbHast a) YHCICHHOCTbH MOMYIIAIUN —> POXKIAEMOCTb
2) OrpuuarenbHas b) uucneHHOCTH MOMYSIMUA —> CMEPTHOCTh
C) POKAaeMOCTh —> YHCICHHOCTH MOMYJISIIIUN
d) cMepTHOCTb—> YHCIICHHOCTD MOMYJIAIHH
€) yIenbHas POKIAEMOCTh —> POXKIACMOCTh
f) ynembHas cMEPTHOCTH —> CMEPTHOCTB
OtseTtsl: 1 — o 2—

YCTAHOBHUTE IPABUJIBHYIO NOCJEJOBATEJIBHOCTBD!

33. PacrnosioxuTe MOJIENH IO CTETICHH BCEOOITHOCTH (B MOPSIKE OT YaCTHBIX J10 O0Jee O0IIHuX):
_ (usuyeckue

_ TeOMETPHUYECKHE

_____ MareMaTU4ecKue

34. Paciono)KuTe HEKOTOPHIE ITAbl MOJACTUPOBAHUS IO MOPSJIKY UX BBHITIOTHEHHUS:
____ TIPOTHO3HUPOBAHHE
_____dopmynupoBaHre TpOOIEMBI
_____(hopmanuzanus MOJEIH
pa3paboTKa KOHIIENTYalbHON MOJeNn
_____TlapaMeTpuyecKas UIACHTH()HKAIISI
____ Bepudukamus paboTbl MOACTH

35. BIBOA OCHOBHOI'O YpaBHEHUS JUHAMMKY YHCICHHOCTH MOMYJISIUN
_____ BBECTH MOHATHUE YAEIbHOI CKOPOCTH MPHUPOCTa

____mepeiiTu K npeaeny npu At—0

____ TIOJYYHUTh HETIPEPHIBHYIO MOJEIb

__ HaliTHM HapallleHHOE 3HAa4YeHHEe YMCIICHHOCTH 3a eprox (t+ At)



OTIPENIeNIUTh JIMHEHHBIE (QYYHKIIMH MIPUPOCTA POKAAEMOCTH U CMEPTHOCTH
3a(UKCHpPOBAaTh MOMEHT BpeMeHU t 1 naTh emy npuparnieHue At
OIPEAEIUTD CPEHIOI0 CKOPOCTh U3MEHEHUS YUNCIIEHHOCTH 3a nepuon At

HAPUCYMUTE!
36. DnemeHTapHas AMarpaMma npoayKIIMOHHOIO Mpoliecca UMEET BUJL

Bomnpocsl k 3k3amMmeny

1. TloHsTHe MaTeMaTHUYeCKOro MOJCIHUPOBAHUS: IEJIHM, YPOBHU, Ha3HAYCHUE,
TIPUMEDHI.

2. MopenvupoBaHue Kak OCHOBHOM METOJ IO3HAHMS CIOKHBIX MPUPOIHBIX
CUCTEM.

3. DkocucTeMa Kak OOBEKT MaTeMaTHYECKOTO MOJCITHUPOBAHHS W CIOXKHAS
JTWHAMHUYECKAsl CUCTEMA.

4. TIpuHIUIIBI CUCTEMHOCTH MOJICIUPOBAHUS YKOJIOTUYECKUX OOBEKTOB.

5. Monenu: noAaxoasl K knaccuukamuu. OCHOBHBIE BHUIBI MOJENEH,
UCIIOJIb3YEMBIX B SKOJIOTHH.

6. OO030p CymECTBYIOMHX IMOAXOJO0B K MaTEeMaTHYECKOMY MOACIUPOBAHUIO
HKOJIOTHYECKUX ITPOLIECCOB.

7. Bugel Mogmeneit mo cnocoOy —MpENCTaBICHUS  CBOMCTB  00BEKTa
(aHAUTHUYECKHE, AITOPUTMUYECKUE, UMUTAIIUOHHBIE).

8. Bumpt wMopenelr mo ¢Qopme mpencraBiieHuss cucteM ((pu3HUEcKue,
UKOHOTrpaduuecKue, IKOJI0ro-MaTeMaTHIECKUE U JIp.).

9. Tunbel TMOBEAECHHS CUCTEM BO BpEeMEHH. J[MHaMHUYECKHE W CTaTUYECKUE
MOJEH.

10. He3aBucumbIe TEHACHIIMM B MOJICTUPOBAHWH. VICIONB30BaHWE METOIA
Momnre-Kapiio B MoeIMpoBaHuH.

11. O6ume cBoiictBa  Mmoxene. TpeboBaHwus, NpEaBIBIIEMbIE K
MaTeMaTHYECKUM MOJICIISIM.

12. HazHaueHnne MaTeMaTU4eCcKOro MOACIUpOBaHus cucteM. [Ipumepsr.

13. Craguu pa3pabOTKu MOJAEIN U OCHOBHBIE 3TAIlbl MOJEITUPOBAHHUS.

14. Obmas cxema W3y4YEHUS CIIOXKHBIX JUHAMHUYECKHX CHCTEM METOJIOM

MAaTCMaTUICCKOTO MOJACIUPOBAHMA.



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

16. DnemMeHThl TeopHH MOJ00Us, TPUMEHSIEMbIE B MOJICTTUPOBAHUH.

17. IlpuunHHO-CIIEICTBEHHBIE CBSI3U: MOJOXKUTENIbHAA U OTpULATEIbHAS CBS3H,
IUKJIBI.

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

19. TIlpoayKmoHHBIN U IMHEHHBIN Mpoiiecc, S-00pa3Hblil pocT. [IpumMepsl.

20. OcHOBHOE ypaBHEHHE IMHAMHKH YHCIEHHOCTH momyisuu. [loBenenue
MOJIEJIN TP Pa3HbIX 3HAYEHUAX ApAMETPOB.

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

22. Monenbs BonbpTepa (KOHKYpPEHIIUS 110 MUTaHUIO).

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

24. [lpumeHeHrne MaTeMaTHYECKIX MOJICIICH B SKOJIOTHH.

O0pa3upl 3K3aMeHAIIMOHHBIX OUJIETOB
MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKH POCCUMCKOM ®EJIEPAIIUN
degepaibHOE rOCyIapCcTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe yUpesKaeHne
BbICILIET0 00pa30BaHMs
«/laJibHEBOCTOYHBIN (perepabHBII YHUBEPCUTET»
IIIkoJ1a eCTeCTBEHHBIX HAYK
OOII 05.03.06 — Dkon0orus ¥ NPUPOIONOTb30BAHUE

mudp, Ha3BaHUE HAIIPABJICHUS ITOATOTOBKH
JncuuninmHa K0I0TMYeCcKOe MOJICTUPOBAHUE

®dopma o0yueHus ouHast
Cemectp 8 2021-2022 yuebHOTO roga
Peanuzyromias kadgeapa: IKoa0ruu
IK3aMeHAIMOHHBIN OmnJteT Ne 1
1. TloHsTHE MaTEeMaTUYECKOTO MOJICTUPOBAHUS U MOJICIU: 1IEJIH, YPOBHHU, HA3HAYCHHUE,

npumepbl. OCOOEHHOCTH MOJIEH
2. OcHOBHOE ypaBHEHHE NWHAMHUKHU YHCICHHOCTH Nomysnuu. [loBeaeHne Moienu npu
pa3HBIX 3HAUYEHUSIX apaMeTpPOB.

3aB. kadeapon

M.IIL. (mkosnbl)



MHHHUCTEPCTBO OBPA30BAHUS U HAYKHW POCCUMCKOM ®EJEPAIIMA
denepabHOE TOCY1apCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe YUpeKIeHue
BbICHIEr0 00pa30BaHus
«/{aJIbHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
IlIkos1a ecTeCTBEHHBIX HAYK
OOIT 05.03.06 — Dkos0rus ¥ MPUPOJIOIOIHL30BAHUE

mudp, Ha3BaHUE HANPABIEHUS MOATOTOBKU
JlucuuruinHa DKOJIOTHYECKOE MOJIEIUPOBAaHUE

dopma 00yueHHs ouHas
Cemectp 8 2021-2022 yuyeGHOTO TOIA
Peanmusyromias kadenpa: DKoJIOTUH
JK3aMeHaAIHOHHDBII OusieT Ne 2
1. Hcropus SKOJIOTHIECKOTO MOICIUPOBAHUS

2. Mopenu CUCTEMBI «XUITHUK — KepTBay. TUIbl Tpouueckux (yHKIUN.

3aB. kadeapoit

M.II. (1xoJibI)
TecToBbIe 3a1aHUA 115 NPOBEPKH CHPOPMHUPOBAHHOCTH KOMIIETEHIMHA 110

ANCIHUIIJINHE

OIIK-1 - BrnageHue 0a30BbIMM 3HAHUSAMU B 00JacTH (PyHIaMEHTaJIbHBIX
paszieIoB MaTeMaTUKU B 00beMe, HEOOXOJUMOM i BIIAJICHUS MaTeMaTUYECKUM
anmapaToM SKOJOTUYECKUX HayK, 00paboTku MHOOpMAIMU W aHajdu3a JaHHBIX I10
HKOJIOTHUH ¥ TIPUPOJIOTIOIB30BAHUIO

1 sapuanm
No Bonpoc Omeem
1 MaremaTHuecKkue MOJICIIH, CO3JaloNIuecs B 1) AMIEPUUYECKUM
pe3yJibTaTe MPOBEACHUS SKCIIEPUMEHTOB U Hu,

MOCJICAYIOIICH KaMepalbHOM 00pabOTKH UX
pe3yIbTaTOB, Ha3bIBAIOTCS

1) sMmepuYeCKUMHU,

2) CTaTUCTUYCCKHMHU,

3) TeOopEeTHYECKUMH,

4) UMUTAIMOHHBIMH.

2 sapuanum
No Bonpoc Omeem
1 Cranust HemocpeACTBEHHON pa3padoTKU 2) ompeaeeHun
MOJIEJIH 3aKJII0YAETCA B kod(dpureHToB
1)710rMKO-MaTEeMaTHIECKOM OITUCAHUN ypaBHEHUH.

MOJICTIUPYEMON CUCTEMBI B COOTBETCTBHH C
dbopmyarpyeMoit mpoOIeMOoN;
2)omnpeneneHnd K03 UITMEHTOB YpaBHEHUA.




3) onucaHuu IPOOJIEMBI U IENIeH
MOJICTTUPOBAHUS

[1IK-2: BmagenueM MeromamMu oOTOOpa TPoO U MPOBEACHUS XUMHKO-
AHAJTUTUYECKOTO  aHaJM3a BPEAHBIX BBIOPOCOB B OKPYXKAIOIIYIO  Cpeny,
T€OXMMHUYECKUX HCCIIe0BaHuI, 00pabOTKU, aHaIM3a U CUHTE3a MPOU3BOJACTBEHHOM,
MOJIEBOM M J1Ta0OPaTOPHOM HKOJIOTMYECKON HHPOpPMAIMH, METOJaMH COCTaBJICHUS
IKOJIOTUYECKUX U TEXHOTEHHBIX KapT, coopa, oOpabOTKH, cucTeMaTU3alluu, aHaIu3a
uHpopMmaiuu, ¢GopMupoBaHus 0a3 MaHHBIX 3arpsA3HEHUS OKPYXKAloUIel Cpemsl,
METOJIJaMU OILICHKH BO3JCHCTBHS Ha OKPYXKAIOLIYIO0 CPENIy, BBIABISATH HCTOUHUKH,
BUJIbI U MAcIITa0bl TEXHOT€HHOTO BO3ACHCTBUS

1 sapuanm
No Bonpoc Omeem
1 [Ipouiecc MoaenrpoBaHus BKIIOYAET CTaIUN 1) dopmanuzanumu,
1) dopmanuzanmu, MOACTUPOBAHUS U MOJICIIUPOBAHUS U
UHTEPIpETaLIUH, UHTEPIpETALNH

2) (opmynupoBaHUs IPOOICMBI,
dbopmanuzauu, MoJACIUPOBAHUS U
WHTEPIPETAINH,

3) ¢dopmynupoBaH#Hs MPOOIEMBI, pa3padOTKH
MoJeH, (hopMaTH3aluu, MOJICTUPOBAHUS U

WHTEPIPETAIAH.
2 KoaddunmeHT ectectBeHHOM rudenu 2)4MCIIEHHOCTH
TPaBOSTHBIX YKUBOTHBIX 3aBHCHUT OT TPaBOS/THBIX,

1) YUCIIEHHOCTH XHUIIHUKOB,
2) YUCIICHHOCTH TPABOSITHBIX,
3) mpoMBbICIIa YeI0BeKa,

4) 6oMacchl paCTCHHUM.

2 sapuaum

No Bonpoc Omeem

1 C10XKHOCTh MOJICTTMPOBAHUS IECHCTBHS 3)noau(paKTOPHOCTHIO,
OKpYKaIOIIEH CpeJibl Ha
OpraHu3Mo0ycJIOBJICHA, IPEXKIIE BCETo, e
1) nepapXuIHOCTHIO

2) HE3aMKHYTOCTBIO,

3) no(akTOPHOCTHIO,

4) WHEPIHMOHHOCTHIO.

2 JI71st IporHo3a YMCAEHHOCTH MOMYJIALNH 3) KOPOTKOM,
ypaBHeHHEe MaJibTyca MOXHO MCIIOJIb30BaTh HA
POMEKYTKE BPEMCHH

1) OecKOHEYHOM,

2) ITOCTaTOYHO JJIUTEIBHOM,

3) KOPOTKOM,

4) ompeaereHHOM




