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1. IEJIA ¥ 3AJIAYUM OCBOEHMSI IMCIMILTMHBI

Heabo kypca «DKOJIOTMYECKOE MOJEIUPOBAHUE». JaTh 0a30BbIE OCHOBBI,
MO3BOJISIONIME OPUEHTUPOBATHCS BO MHOYKECTBE MAaTEMATUUYECKUX MOJIENEH B 001acTu
HKOJIOTHUH.

3amayu Kypca:

1) 03HAKOMJICHHE C OCHOBHBIMH TEPMHHAMH MU TOHSATHUSMU MATEMaTUYECKOTO
MOICITUPOBAHMUS;

2) OCBOEHHE METOI0B MATEMATUYECKOTO MOACIUPOBAHUS IPUPOIHBIX JAHHBIX U
OHMOJIOTMYECKUX CHUCTEM,

3) TPaMOTHOE HCIIOIB30BAHUE PE3YJIHTATOB MATEMATHYECCKOTO MOJICITUPOBAHMUS
JUIsl 00paOOTKU, OMMCAHMS, UCCIEAOBAHUS M ONTUMU3AIMKU YIpaBiIeHUS B 00JacTH
AKOJIOTUH ¥ TIPUPOIOTIOIH30BAHUS;

4) hopMHpOBAHHWE HABBIKOB IIPOBEJACHHS MATEeMaTHYECKOTO MOJICIUPOBAHMUS
HKOJIOTUYECKUX JTaHHBIX.

TpeGoBaHUsS K YPOBHIO OCBOCHHS COJEP)KAHHS Kypca: 3HAHHE TEOPETHUCCKUX
OCHOB MAaTE€MAaTUYECKOW CTATUCTUKH U MOJCIHUPOBAHUS, HABBIKA MPAKTUYECKOTO
WCITOJIb30BAHUS MaTEeMaTHYECKUX METOJOB B HCCIICIOBAHUAX JKOJOTHYCCKUX
polieccoB, 0a3oBbIe 3HAHUS B 00JaCTH WH(POPMATHUKH, HABBIKM HCIIOJIb30BAHMUS
MPOTPAMMHBIX CPEJICTB U PAOOTHI C KOMITBIOTEPOM.

Kypc cocTout U3 TeopeTnyeckoi — JIeKIIMOHHOM U pakTUYecKoi padboTel. B xoze
MPAKTUYECKON YacTH Kypca CTYJEHTHI Y4aTCsl UCIOJIb30BaTh TEOPETUICCKUE 3HAHUS
OCHOB MOJICIIMPOBAHWS W MAaTeMaTHYeCKOW CTAaTUCTUKH JUII  0O0pabOTKH
AKOJIOTUYCCKUX JTaHHBIX.

3aBepmaromiei (GopMOH KOHTPOJS MO JWCIUILIMHE SBIsIeTcs fKk3ameH. K
UTOTOBOMY KOHTPOJIFO 3HAHWUH JOIYCKAOTCS CTYICHTHI, KOTOPBIC BBITIOJHUIH
nabopaTopHble pabOTBl W HMMEIOT 3auTeHHble pedeparbl, a TakkKe OTYeT II0
WHIUBUTyaJIbHON paboTe.

Pe3yabTarbl 0CBOEHUSI JMCUMILUIMHBI «ODKOJOTUYECKOE MOACIUPOBAHUE
(popmupoBanue  obmenpodeccuonanbubix  (OIIK) w  mpodeccrnoHabHBIX

xommereHiwmii (ITK) B o0macTu «DKOJOTHH U IPUPOIOTIOIH30BAHUN):
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- BJIaJeHueM 0a30BbIMHU 3HAHHSIMH B 00JacTH (PyHIAMEHTAJIbHBIX DPAa3/EIOB
MaTeMaTUKU B 00beMe, HEOOXOJUMOM JIJIsi BJIaJCHHUS MAaTeMaTUYECKUM anmnapaToM
IKOJIOTUYECKUX HAyK, 00pabOoTKKM MHPOpPMAIMN U aHaIu3a JaHHBIX MO SKOJIOTHH U
npuporonoias3oBanuio (OITK-1);

- BJIAJCHUEM METOJaMu 0TOOpa Mpod M MPOBEJCHUS XUMHUKO-aHATUTHYECKOTO
aHaIM3a BPEAHBIX BEIOPOCOB B OKPYKAIOILYIO CPEAY, TEOXUMUYECKHUX UCCIEI0BAHMM,
0o0paboOTKM, aHajdM3a M CHUHTE3a MPOU3BOACTBEHHOH, MOJICBOM U J1aOOpaTOPHOMN
HKOJIOTUYECKON  MH(pOpMAlMM, METOAAaMH COCTaBJIEHMsS  3KOJOTMYECKHX U
TEXHOT€HHBIX KapT, cOopa, 0OpaOOTKH, CHUCTeMaTU3allMy, aHajdu3a HUHQpOpMaIuH,
(dopMupoBaHusa 6a3 JaHHBIX 3arpsA3HEHUs OKpPY)KAIOIIEW Cpelbl, METOJaMH OLICHKU
BO3JICCTBHSI HAa OKPYXAIOLIYI CpPENy, BBIABIATH MCTOUYHHMKHU, BHJBI M MacIITaObl
TeXHoreHHoro Bo3zacicTus (I1K-2).

[Tnanupyemsbie pe3yabTaThl 00yUeHUs IO JAHHOM TUCHUIIINHE (3HAHUS, YMEHUS,
BJIAJCHUS), COOTHECEHHbIE C  IUIAHUPYEMBIMU  PE3YJIbTATAMH  OCBOCHHUSA
o0pa30oBaTeNbHON MPOTPAMMBI, XapaKTePU3YIOT ATanbl (POPMUPOBAHUS CIICTYIOIINX
KOMITETEHLIUI U NpUBEJEHbI B Tabmuue 1.

Tabnuma 1 — ®opmuposanue npodeccuonanbubix (I1K) u odmenpodeccrnonaibHbIX
komrereruil (OI1K) npu n3yueHnn IucuUIIINHbBI
«IJKOJIOTUUECKOE MOJIETTUPOBAHUE)

Koa u MYJHUPOBKA
01 1 (opmyHpo Jranbl GopMUPOBAHUA KOMIETEHIINH

KOMIeTeHIHH
OIK-1 - BiaxeHne Ga3oBHIMH - COBpEMEHHbIE METO/bl 00pPabOTKM HH(POPMAIUH;
3Haer aMEHTaJIbHbIC a3/1eIbl AKOJIOTHU "
3HAHUSMU B o0actu (bygﬂ pasi
UH(POPMATHKH;
byHIaMEHTaTBHBIX pasziesnoB p ’
MaTeMaTHKH B o0Beme, - TIOJNB30BAaThCS COBPEMEHHBIMH KOMITBIOTEPHBIMH
HEOOXOIUMOM  JUIsi  BJIAJCHHS TEXHOJOTUSIMHM,  HUCIIOJIB3YyEeMBIMH  TIpu  cOope
Ymeer ’ )
MaTeMaTHYeCKUM anmnapaTtom XpaHeHuH, o00paOoTke, aHanM3e U  Iepeaade
HKOJIOTHUECKUX HayK, 00paboTKH 9KOJIOTMYECKOM HHPOPMAIHH;
9 3
UHPOPMALIMK W aHAJIN3a JaHHBIX
(opman a - MeToJaMH  MareMaTH4ecKoro  aHaim3a W
o HKOJIOTUH U
Brnaneer |mpencraBieHus nHGOpMAIMKU B 0071aCTH SKOJIOTUU U
IPUPOOIOIH30BAHUIO IPHPOIOTIONb30BAET
[IK-2 - BnageHueM MeTOJaMH - TEOpPETUYECKHE OCHOBBI  OOIIEH  HKOJIOTHUH,
orbopa mpod U TNPOBEICHMS T€09KOJIOTHH, HKOJOTMU  YEJIOBEKa, COLMAIbHOM
2
XUMHKO-aHAJTUTHIECKOTO Juger | YKOVIOTMH, OXPaHbI OKpY>KaroIeH Cpepl;
aHalu3a BpEIHBIX BBIOPOCOB B - OCHOBbI MaTeMaTW4eCKOro aHajIM3a M OCHOBHBIE
OKPYKaIOUIYIO cpeny, METO/bl KOJMYECTBEHHOH OLIEHKH HSKOJOTMYECKUX

TeOXUMHUYCCKUX  HCCIICAOBAaHUM, 00BEKTOB;




00paboTKH, aHanmW3a W CHUHTE3a - COBPEMEHHBIE  KOMIIBIOTEPHBIE  TEXHOJIOTHUHU,
MPOU3BOJACTBEHHOM, TOJIEBOU U UCIIONIb3YeMbIE TIpu cOOpe, XpaHEHHH, 0O0paboOTKe,
7a00paTOpHON  DKOJIOTMYECKOU aHaJIM3e U nepeade MH(GOpMaLUH;

HH(OpMALIHI, MeETOAaMH - pemarh 3aaadu MPO(HECCHOHATLHOW NIeATEIHbHOCTH
COCTABIICHUA -~ SKOIIOTHHECKIX 1 Ha OcHOBe MH(OpMaMOHHON U OubIHorpaduyeckoit
TCXHOTCHHBIX Kapt, cbopa, | Ymeer KyJIbTYpPbl C  TPUMEHEHHEM  HH(OPMAIMOHHO-
obpaborxk, cucTeMatHsaliy, KOMMYHHMKAlMOHHBIX TEXHOJIOTHU;

aHanm3a nHpopmanuu,

GopMupoBanus  6a3  JaHHBIX - 3HaHMSIMH 00 OCHOBax IPHUPOAOIOJIE30BAHMS,
3arps3HEHUs oxpymaromeﬁ 3KOHOMHMKHU IIpUpOAOIIOJIL30BaAHMA, YCTOP’I‘IHBOF (0]
Cpenpl, METOAaMHU OLICHKHU pa3BUTHsA, OLEHKH BO3JCHCTBUS Ha OKPYXKAIOUIYIO
BO3,Z[€I>'ICTBI/ISI Ha OKpPYXaroulyro BJ'IaI[eeT cpeay, IMpaBOBBIX (?’CHOB H.pI/IpOI[OHOJIb?)OBaHI/ISI u
cpeny, BbBIABIATH HMCTOYHUKH, OXpaHbl OKpYXalOLEeH CPEabl,

BUIBI U MAacCIITa0bI TEXHOTEHHOTO - COBPCMCHHBIMU METOAaMU KOMIIBIOTCPHBIX
BO3IEHCTBHS. TEXHOJOTHH Tpu cOope, XpaHEeHWH, O0OpaboTKe,

aHaJM3e U nepeaaye dSKoJI0rnYeckor HH(OpMAaIHH.

|. CTPYKTYPA U COJIEP’)KAHUE TEOPETUYECKOH YACTH
KYPCA
OOmast TpyAOEMKOCTh JWCIMIUIMHBI COCTABJISCT 2 3a4eTHBIC CAWHHIBI H

cocTaBJseT 26 ayTMTOPHBIX YacOB (U3 HUX JICKIIMOHHBIX — 8 YacoB).

PA3JEJ 1. O01mne NOHATHS MATEMATHYECKOT0 MO/IeJTMPOBAHUA MPUPOIHBIX
npoueccos (4 yac.)

Tema 1. MaremaTudeckue MoOJAesH: ONpene/ieHHe, BHAbI M MOAXOAbI K
kiaaccuukanuu (0,5 yac.)

Ctpyktypa u kjaccudukaius MaTeMaTHUYeCKux Mojened. TpebGoBaHusl,
MpEeabIBISIEMbIE K MaTeMaTHUYeCKUM MoaelisiM. OO0IIie CBOMCTBA MOIETIEH.

Tema 2. MeToa MaTeMaTH4eCKOT0 MOAEJIMPOBAHUSA U €r0 MeCTO B IKOJIOTUH
(1 vac.)

HeszaBucuMmble TEHAEHUIMH B MOJACIHPOBAHUU MPOIECCOB, MPOUCXOMSIINX B
npupojie. MojaenupoBaHre Kak OCHOBHOM METO]I TO3HAHMS CIOKHBIX MPHUPOIHBIX
cucteM. [I[puMeHeHne MaTeMaTuuecKux Mojienielt B 3kooruu. O030p CYIIECTBYIOITNX
MOAX0JI0B K MAaTEMAaTUUE€CKOMY MOJICIMPOBAHUIO SKOJIOTMYECKUX MTPOIIECCOB.

Tema 3. OcHoBHBbIe OHATHS Teopuu cucteM (0,5 yac.)

DkocucTeMa Kak OOBEKT MAaTEeMaTUYeCKOTO MOJCIMPOBAHUS W CJIOXKHAS

JUHAMHYCCKas CHCTCMA. CucremMHbBIN aHaN3 — CTPYKTypa H OTallbl IIPOBCIACHHA.



[IpuynHHO-CIEACTBEHHBIE CBSI3H.
Tema 4. O0mas nocTaHOBKAa M BU/IbI 3a/1a4 NPUHATHSI pelleHuii (2 yac.)
O6miass cxema M3y4YeHUS CJOXKHBIX JUHAMHUYECKUX CHCTEM METOJOM
MaTeMaTUYECKOr0 MOJICIMPOBaHUs. JTambl MNOCTpoeHusi mojeneid. CTpyKTypHas

opranmi3anu:a MaTCMaTHICCKOT'0 MOJCIINPOBAHUA IIPOILICCCOB.

PA3IEJS 2. [IpakTHYeckoe MoJeIMPOBaHHE TPOLECCOB B IKocucremax (4
qac.).

Tema 1. Bo3mosKHbIE TOAXO0ABI K MOACJIUPOBAHUIO CJA0KHBIX TUHAMUAYECKUX
OMOJIOTMYECKHUX M IKOJIOTHYECKHX cucTeM (3 Jac.)

[IpUYMHHO-CIEACTBEHHBIE CBA3U: IOJIOXKUTEJIbHAS W OTPUIATEIIbHAS CBS3H,
uukibl. [loTokoBeie AuarpamMmbl. @OHIBI U TOTOKH, IpUMEpPHI. [IpuMepbl HEKOTOPBIX
npoiieccoB. [IpoIyKIIMOHHBIN 1 IMHEWHBIN Tpoliece, S-00pa3HbIN POCT.

Mopenn  reoXMMHYECKHMX  KpPYrOBOPOTOB  BEIIECTBA. MaremMaTtndeckoe
MOJICIUPOBAHUE TJIOOAIBHBIX OMOTCOXMMHUYECKHUX IMKIIOB: YIJIEpO/a, a30Ta, CEpHI,
KaJIbLIUsI, MATHUS U Ap. bBUOTHYECKNE KOMIIOHEHTBI YIJIEPOIHOTO LIUKJIA.

Mogenu ITUHAMHUKHA YHUCJICHHOCTH MOMYJISIMAA W KOHKYPEHTHBIX OTHOIICHHI.
OCHOBHOE ypaBHEHHE NUHAMUKHU YMCICHHOCTH nonyJanuu. [loBeaenue Monenu npu
Pa3HbIX 3HAYCHUAX MapamMeTpoB. Jloructuueckoe ypaBHEHUE TMHAMUKHA YHCIEHHOCTH
nonyssiuy. JIuckpeTHas 1 HenpepbiBHas GopMbl. 3ama3abiBaHue B cucreme. Moienb
Bosnbrepa (KOHKypeHIus 110 TUTaHui0). MoIesIid CUCTEMBI «XUITHUK — KEPTBa.

Tema 2. O030p nMakeToB KOMNBIOTEPHBIX NMPOrpaMM JJIsA MOAEJTMPOBAHUSA

CJIO’KHBIX OMOJIOTHYECKUX CHCTEM M IKO0J0ruYeckux nmpoueccos (1 yac.)
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Il. CTPYKTYPA U COJAEP KAHUE NPAKTUYECKOM YACTH
KYPCA U CAMOCTOSTEJBbHOM PABOTHI

B xome maGopaTopHBIX pabOT CTYAEHTHI COCTABIISIOT MOJEIN IKOJOTHYCCKUX
MPOIIECCOB HA OCHOBE MCIIOJIb30BAHUSI COBPEMEHHBIX CPEICTB MOJICIUPOBAHUS U
WJUTFOCTPATUBHOM Tpaduku.

JIABOPATOPHBIE PABOTHI (18 yac.)

3ansaTue 1. MaTemaTudeckoe MojaeJIMPOBaHUE U MojieIH (2 Yac.)
. Monenu u MoaeIupoBaHKeE.
. PazHble MOAXO/bI K ONIPEACIICHUIO MOHATHS «MOJICTIUPOBAHUE.
. Kinaccudukanus moaenei.
. TpeboBaHusl, NPeabABISIEMbIE K MATEMATUYECKUM MOJCIISIM.
. O01Ime cBoicTBa MOJCICH.
. YPOBHU MOJICIMPOBAHUS.

. OcHOBHBIE ATaIlBI MOJCJINPOBAHMA.

o N oo o1 B~ W N =

. 3HaUE€HUE MOJICIMPOBAHUS.

3ansitue 2. MaTeMaTH4YeCKoe MOJEJIMPOBAHHE KAaK MeTO] B JKojoruu (2
qac.)

1. MonenupoBaHie Kak OCHOBHOW METOJ TO3HAHUS CJIOXKHBIX MPUPOIHBIX
CUCTEM.

2. He3zaBucuMble TEHIEHIUMU B MOJEIMPOBAHUM TPOLIECCOB, MPOUCXOAAIIUX B
IIPUPOJIE.

3. O030p CyHIECTBYIOUIMX MOAXOJ0B K MaTEMaTUYECKOMY MOAEIUPOBAHUIO
DKOJIOTMYECKUX IMPOLIECCOB: AHAIUTHUYECKUE, CTOXAaCTUYECKHE, KaYECTBEHHBIE,
UMUTALMOHHBIE, CTATUCTUYECKUE U JP.

4. TlpumeHeHre MaTeMaTHUYeCKUX MOJIEIEeH B IKOJIOTHH,

3ansaTue 3. IKocuCcTeMa KAK 00bEeKT MATEMATUYECKOI0 MOJEJTHPOBAHUS H
CJI0JKHASl TUHAMHAYecKasi cucTema (1 yac.)

1. DxocucTema Kak CI0KHAsi IPUPOIHAS CUCTEMA.

2. MeTo0o10rn4ecKkue MPUHIIMIBI U BaKHOCTb KOHIICTILIMU HEpapXuH ypOBHEH

CTPYKTYPHOU OpraHu3aiiu B 3KOJIOTHH.
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3. CtpykTypa v (PyHKIHUN TPUPOIHBIX CUCTEM.

3ansitue 4. OCHOBHbIE IOHATHS TeOPpUH cucTeM (2 yac.)

1. OcHOBHBIE OTPEJCICHUS MOHIATHUS KCUCTEMa

2. CUCTEMHBIN aHAJIU3 — CTPYKTYpa U 3TaIbl IPOBEICHHUS.

3. IlpuumHHO-CIEACTBEHHbIE CBs3U. lloyoKWTenbHAs, OTpULATENbHAS CBS3b,
LUKJIBI.

4. TlotokoBble nuarpammbl. [lpumepbl JNTHHEHHBIX, TPOAYKUUOHHBIX H S-
00Opa3HbIX MPOIIECCOB.

5. Iloaxonapl K KjIaccu(PUKaAIMU CUCTEM

6. CucTeMHBIN OIX0] K U3YYEHHUIO OOMEHHBIX MTPOLIECCOB B OMOT€OIIEHO3AX.

3ansaTue 5. Mogenn nuHAMUKH cucTeM (2 4ac.) Mojaenu AMHAMHYECKHUX
IIPOLIECCOB.

1. CratuuHble U TUHAMAYHBIE MOJIEIH.

2. Tunsl TOBEICHUSI CUCTEM BO BPEMEHH.

3ansiTue 6. [IpakTnyeckoe MoaeJHPOBAHHE IKOJOTHUYECKHX MpoueccoB (1
4yac.) — ceMUHapcKoe 3auamue u yCmHole cooOUeHUs.

O030p MaTeMaTHYECKUX METOAOB, UCIIOIb3YEMBIX B KOJIOTHH.

1. O630p METO0B MaTEMaTUYECKOTO aHAIM3a INHAMUYECKUX MTPOLIECCOB.

3ansiTue 7. MojejlH reoXMMHYEeCKHMX KPYroBopoToB BemiecTBa (2 4ac.)
Marematuueckoe MOJEIMPOBAHUE TJIOOAJTBHBIX OMOr€OXMMHYECKHX  ILIUKIIOB:
yriiepoja, a3oTa, CEpbl, KalabIMs, MATHUS U JIp.

1. buoTnyeckre KOMIIOHEHTHI YTJIEPOJAHOIO LUKIIA.

3ausitue 8. Moaean TMHAMUKH YUCIEHHOCTH MOMYJISIIIUM U KOHKYPEHTHBIX
orHomenni (1 gac)

1. OcHOBHOE ypaBHEHHE JIWHAMUKHM YHUCJIEHHOCTH mnonyiusiaud. [loBenenue
MOJIEJIN TIPU Pa3HbIX 3HAYEHUAX MTapaMEeTPOB.

2. Jloructryueckoe ypaBHEHHE JUHAMUKHI YUCICHHOCTU NOMyIsiuuu. J{uckperHas
U HempepbiBHAs (hOpMBI. 3ana3bIBaHUE B CUCTEME.

3. Monens BonbTepa (KOHKypeHIIUs IO TUTAHUIO).

3ansTue 9. Mojejn cuCcTeMbI «XHIHUK — skepTBa» (1 gac.)
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3ansaTue 10. CocraBiienue MOIleJIeﬁ Ha OCHOBC¢ HCHOJIb30BaAaHUA

COBPEMEHHBIX MPOTrPAMMHBIX CPEeICTB M HILTHCTPATUBHOI rpaduku (4 yac.)

3ATTAHMSA 111 CAMOCTOSTEJBHOT O BBINTOJTHEHUA

CamocrosiTenpHas paboTa CTYJIEHTOB 3alUIaHMpOBaHa B oObeme 46 dacoB w
BKJIIOYAET B c€0s CIEAYIONINE BUIbI paOOTHI:

1)  camocTosTeNbHOE JOMOIHUTEIHFHOE IIOBTOPSHHE PA3JICIOB U PACCMOTPEHHE
TE€M, BBIHECEHHBIX Ha CaMOCTOSTEIBHOC H3y4YEHHE, a TaKKe KOHCIICKTHPOBAHHE
JUTEPATYPHI IO pazjenaM pabodeil mporpaMMbl AUCIUILIUHBI;

2)  BBINOJHCHHUE JOMAITHUX 3aJ[aHU;

3) HamucaHue pedepaToB, MO TeMe, MPEIOKEHHOW MPEroaaBaTeieM W
CaMOCTOSITENTLHO BHIOPAHHOM CTYIEHTOM M COTJIACOBAHHOM C MpemoaBaTelieM;

4)  TOArOTOBKA JAOKJIAJIOB-TIPE3CHTAIMH C UCIIOIH30BAHUEM MYJIBTUMEIUIHOTO
o0opy10BaHMS;

5) moAroToBKa K 3K3aMeHY IO BOIPOCaM.

CamocrosiTenbHas padoTa 3aKIII0YaeTCs B CIEAYIOIIEM:

- B O3HAKOMJICHUH C TUTEPATYPHBIMH JIaHHBIMH,

- B OCMBICIICHUH H3y4aeMOM JTUTEPaTyPHI,

- B IOJITOTOBKE TJI0CCApHS,

- B OTBETaX Ha BOMPOCHI JIJISI CAMOKOHTPOJISL.

B kadecTBe caMOCTOSTENBHOW pabOTHl CTYACHTHI IOATOTaBIMBAIOTCS K
TEKYIIEMy TECTUPOBAHUIO M JOKJIaJaM Ha CEMHHAPCKUX 3aHATHsIX. PaboTaroT B
Hayunoit ¢pyngamentanpHoit 6udmuoreke JIBDY, ucnoas3yror pecypesl E-library,
Wikipedia u apyrux UHTEpHET UCTOYHUKOB.

Kaxnaplii  cTymeHT o00si3aH  CIEAYIOIMMM  00pa3oM  OTYUTAThCS IO
CaMOCTOSITEILHOM paboTe:

1) npexbSBUTH KOHCIIEKTHI JICKIIHA,

2)  BBINOJHEHHBIC JOMAIHUE PaOOTHI,

3) mnpenbsSBUTH pedepar,
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4)  TpeabABUTH TIIOCCAPUH W 3HATH ONPECICHUS OCHOBHBIX NMOHATHN (caada
OCYIICCTBJISICTCS B XOJIC YCTHOTO OINpOCAa WM HAIUCAHUS TCPMHHOJOTHYECKOTO
JTUKTaHTA).

B KauecTBEe KOHTPOJISI CAMOCTOSITEIHHOW paObOThI UCIOJIB3YeTCS COOECeTOBaHME

II0 KOHCIICKTaM.

I1l. YHEBHO-METOANWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTHI OBYUYAIOIIUXCSI
VY4eObHO-MeToIMYeCcKOoe oOecrieueHue CaMOCTOSITEIIbHOM paboThI
oOyyJaromuxcst Mo JUCHUILUIMHE BKIIIOYAET B ce04:
- TUTaH-Tpa UK BHIMIOTHEHHUS CAMOCTOSTEIILHON PabOTHI IO JUCITUTUINHE, B TOM
YHCIIe IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJHEHHUE 110 KXKIOMY 3a/IaHHIO;

- KPUTEPUU OLICHKHU BBINIOJIHEHUS CAMOCTOSITENIbHOU PaOOTHI.

Ilnan-rpaduk BbINOJHEHHS CAMOCTOSATEIbHON Pa0OTHI M0 TUCHUILIUHE
«IK0J0THYECKOEe MOJeIUpoBaHue) (46 4acoB)

IIpumepHbIe
Ne JlaTta/cpoxn Bup camocrositenbHOM HOPMBbI
dDopmMa KOHTPOJIA
1/ | BBINOJIHEHHUS padoThI BPEMEHH Ha
BBINOJIHEHH e
ITonroroBka k 1a00paTOPHBIM
aboTaM (KOHCIIEKTUPOBAaHHE
1-9 yueGHbIe p ( p ’ [IucbMeHHBIE OTBETHI
1 paboTa ¢ TuTepaTypHbIMU 10
HEJ/IeIH Ha BOIPOCHI
MCTOYHHUKAMH, BHITIOJTHEHUE
JIOMAIIIHUX 33JJaHHi)
[ToaroroBka riaoccapust o
Harnncanue
2-9 yueOHbIe Kypcy (pabota ¢
2 4 TEPMHHOJIOTHYECKOTO
HEJEIn nH(}OPMALIMOHHBIMU .
JIMKTaHTA, [JI0CCapuid
MCTOYHHKAMU)
4-9 yaeOHbIe
3 i [Tonroroska pedepara 5 3ammra pedepara
HeeIH
4 2-9 y4eOHbIC BrinosiHeHE KOMIIBIOTEPHOTO 18 Cnada u 3amumra
HeeIH PaKTUKyMa PAaKTUKyMa
8-9 yueOHbIC
5 i [ToaroToBka K SK3aMeHy 36 DKk3aMeH
HeeIH

MeToauveckue peKOMEHIALMH 10 CAMOCTOSATEILHOM padoTe

CamocTtosiTenbHast paboTa OOyYaromIMXCS 3aKJIIOYaeTcsl B IMOATOTOBKE K

MMPaKTHUYCCKUM (CeMI/IHapCKI/IM) 3aHATHUAM U B pa60Te Haa TEMaMHU, BBIHCCCHHBIMH Ha
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CaMOCTOATENIbHOE U3YUEHHUE, HAITMCAHUSA TOKJIAJ0B IO TEME MPAKTUYECKOIO 3aHATHUA,
IIOATOTOBKM IIPE3EHTALNM, @ TAKXKE B OTBETaX HA BOIIPOCHI ISl CAMOIIPOBEPKHU.

CamocrosiTenbHass paboTa CTYJEHTOB NPEANojaraeT IMOCJeI0BaTEIbHOE
OCBOECHHE UMHU COOTBETCTBYIOLIMX MaTE€pUAIOB AUCIHUIUIMHBI 10 BCEM €€ Pa3iesiaM C
UCIIOJIb30BAaHUEM PEKOMEHAYEMOM NIPETOJABATEIEM U TOIIOJIHUTEIBHOM JINTEPaTypHl.

Crucok peKOMEHI0BaHHOM JTUTEPaTYpPhl MOXKET OBITH TOTIOJHEH WJIM COKpAIeH
IIPETNOIABATENIEM B CBSA3H C BBIXOJOM B CBET HOBOM jmTeparypsl. CiieqyeT UMETh B
BUJY U TO, UTO B OMOIMOTEKE yueOHOI0 3aBE/ICHUS HE BCEr/la UMEIOTCS B HAJIMYUH BCE
PEKOMEHJIOBaHHbIE MCTOYHMKM W 4Yalle BCEro JHUTepaTypa INpPeJCTaBleHA B
3JIEKTPOHHBIX 0a3ax JJAHHBIX U B YAAJIEHHOM JIOCTYIIE.

MeTonuka KOHTPOJS UM OLEHKM KAauecTBa BBINOJIHEHUS CTYJIEHTAMH

CaMOCTOSITCJIbHOM pa6OTBI Ha MPAKTHYCCKUX 3aHATHUAX OCYHICCTBIISACTCA:

- OerJIbIM OMPOCOM TEOPETHUUECKHUX MOJOKEHUHN C BHICTABICHUEM OLICHKH;

-  TPOBEPKON TOMAIIHUX 3aJaHUM M KOHCIEKTAa IO TEOPHUH, BHIHECEHHOW Ha
CaMOCTOSITENIbHYIO POPAOOTKY.

Kpurepuu ouieHKH caMoOCTOATEIbHOM PadoThI cTyAeHTa (pedepara wiun
YCTHOI'O OTBETAa, BBINOJHEHHOIO B (popMe mpe3eHTalumn):

100-86 6ayyioB - BBICTABISETCS CTYJEHTY, €CJIM CTYACHT BBIPA3uil CBOE MHEHHUE
no c(hopMyJIUpPOBaHHOW MpoOJieMe, apryMEHTHpPOBaJl €ro, TOYHO OIPEIEIHNB €€
coziepkanue U coctapiisionue. CTyAEHT 3HAET U BIAJEET HABBIKOM CaAMOCTOSATEIIbHOM
MCCJIEIOBATENLCKOM PabOTHI IO TEME MCCIICIOBAHUS, METOaMH U IPUEMaMH aHaIIi3a
TEOPETUYECKUX AaCMeKTOB Hu3ydaeMou oOnactu. I'paduyecku pabora odopmieHa
MPaBUIBHO.

85-76 6amioB - paboTa XapaKTepU3yeTCsl CMBICIIOBOM IETbHOCTHIO, CBA3HOCTHIO
U TOCJEAO0BATEIIbHOCTRIO HU3JIOKEHUS; JOMYIIEHbl HE3HAYUTENbHbIE OLIMOKU TpH
OOBSICHEHHH CMBICTIAa WM cojaepaHus mpobiembl. [IpomemMoHCTpUpOBaHbBI
UCCJIEIOBATENIbCKME YMEHUS M HaBbIKM. DaKTHUYECKMX OIIMOOK, CBA3aHHBIX C

NOHMMaHKEM IIpoOsieMbl, HeT. JlomyIieHb! 0fHa-/1Be OMUOKY B 0OPMICHUN PAOOTHI.
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75-61 Oamn - CTYJEHT NPOBOAUT JIOCTAaTOYHO CaMOCTOSITEIbHBIN aHaIu3
OCHOBHBIX 3TalOB M CMBICIOBBIX COCTAaBJISIOMIUX MPOOJIEMbI; MOHUMAET 0a30BBIC
OCHOBBI M TE€OPETUYECKOE OOOCHOBaHHE BBIOPAaHHON TeMbl. JlOMyIIEHBI OIIMOKU B
CMBICIIC I COJEP)KaHUU MPOOIeMbI, 0(hOPMIICHUH PAOOTHI.

60-50 GamtoB - eciu paboTa TMpEACTaBISICT COOOM TMepecKa3aHHBIM WU
MOJTHOCTBIO TEPENUCAHHBI HMCXOMHBIM TEKCT 0e3 Kakux Obl TO HU OBUIO
KOMMEHTapueB, aHanu3a. He packpbiTa CTpyKTypa M TE€OpETHYECKask COCTaBJISIONIAs
TeMbl. J[onyIIeHo 3HaUYNuTEIbHbIE OITMOKU B CMBICJIOBOM COJIEP>KaHUU PACKPBIBAEMOI

npo0JieMbl ¥ B 0popMIIeHUH pabOTHI.

IV. KOHTPOJIb JIOCTW)KEHWSI IEJEN KYPCA

OueHo4YHbIE CpeCTBA -
HaMMEHOBaHHe
Ne Kontpoaupyemnie Koasbl u 3Tanbl popmupoBanus
u /;1 pa3aedbl / TeMbl KOMHeTeHII)II/Iﬁp MPOMEKYT
JUCHUILIUHBI TEKy]].[l/II/I oYHast
KOHTPOJIb aTTrecrauu
b |
3HaeT OCHOBHBIC TTOAXOMIBI
K ONPENEICHUIO ITOHSATHUS
OO0miue ITOHSATHS pel PabGota Ha
MO/JICTUPOBAaHUE
MaTEMaTHYECKOTO CEMHUHApPCKHX
MOJICTTUPOBAHUS YMeer ocBamBaTh HOBBLIE | 3aHATHSX,
MPHPOAHBIX  TPOLECCOB. |y r- 4 TIPEIMETHBIC obmactu c|cobecenoBanu | Bompocsl
1 MarematnuecKue K-2 ' | MPUMEHEHUEM € Mo TeMaM |dK3aMeHa
MOJICNIA:  OIpEAEIICHHE, nH(pOpPMAIIMOHHO- npakTuueckux |1, 2, 3, 5-
BH/JIBI. Meron KOMMYHHUKAIIMOHHBIX 3ansaTuil (YO-|12
MaTEMaTHYECKOTO TEXHOJIOTHI 1).
MOJICTTUPOBAHUSI W €ro Koncnextupo
Baageer OCHOBHBIMH
MECTO B 3KOJIOTHH. Banue (I1P-7).
MMOHATHAMH
MO/ICJTMPOBAHUS.
3Haer OCHOBHBEIC
OIpeIeIICHHUS nousitus | Pabora Ha
CHUCTEMA U €e 0COOEHHOCTH | CEMUHAPCKUX
u NPUHIIAIIBE | 3aHATHSAX,
OcHOBHEBIE MTOHSTHS o CoBeCeI0BANH
HKIIMOHUPOBAHUS
teopun cuctem. O6mas | OIIK-1, YHKIL P Bomnpocsl
€ 1o TeMaMm
2 nocranoBka u  Bunel |[[IK-2 | YMeer ocBamBaTh HOBEIE JK3aMeHa
3amaq MIPUHITHS MIpeaIMETHRIE 00IaCTH NPAKTUACCKAX | 5 3 4
- P p astut (YO-| ' 7
p ' Baapneer 0a3zoBbIMH | 1).
NPE/ICTaBICHUSMH 00 | KoHcrekTrupo
Teopun  Ouonorndeckux | anue (I1P-7).
CUCTEM
3 [IpakTuueckoe OIIK-1, |3naer coBpemenHbie | Koncniektrpo | Bompocsr
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MOJIETUPOBAaHUE [K-2 |merompr  oOpabotku  u|Banue (IIP-7). |sx3amena
MIPOIIECCOB B MPEICTaBICHUS 5-19
IKOCHCTEMAX. nH(pOpMAIIHY; [MoaroroBka u
Bo3moxkHblE TOAXOIBI K caaua
YMmeer pemarb 3agauu
MOJICTTUPOBAHUIO . pedepara (ITP-
npoheCCHOHATLHON
CIIOXKHBIX TUHAMUYECKHX 4).
NeSITeIbHOCT Ha OCHOBE
OMOJIOTMYECKUX u o YcrHbie
MH(POPMAIIHOHHOM u
9KOJIOTHYECKHUX CHUCTEM. . coo01eHus
oubmmorpaduaeckoin (YO-3)
KYJIBTYpBI C IPUMEHEHUEM :
nH(pOpMaIOHHO-
KOMMYHUKAITUOHHBIX
TEXHOJIOTHI;
Baageer coBpeMEHHBIMU
METOJaMU KOMIIBIOTEPHBIX
TEXHOJOTHi 1ipu  cbope,
XPaHEHUH, obpaboTke,
aHaNMM3e M Iepeiave
3KOJIOTMUYECKON
WH(POPMAITHH.
3uaer OCHOBHBIE
NPUHLMIBI YCTPONCTBA U
(yHKIIMOHUPOBAHUS
COBPEMEHHBIX
KOMIIBIOTEPHBIX
TEXHOJIOTHI,
MPUMEHSIEMBIX B  IENAX
MO/ICJTUPOBAHUS
0630p MaKeTOB ACTHp
IKOJIOTUYECKUX [ToaroroBka u
KOMIIBIOTEPHBIX sanmiTa
MIPOIIECCOB;
nporpamMm JUIs pon ’
JOKJIaaa-
MOJIETTUPOBAHUS OIIK-1, | YMeeT reHepupoBaTh UACU Ipe3eHTALIH Bompocsr
CJI0’KHBIX [IK-2 | pemars CcTaHIApTHBIC (SI’)O 3) JK3aMeHa
OMOJOTUYECKUX CUCTEM U 3a/1a4un ' 18-24
. TecrtoBas
IKOJIOTHUECKUX poheCCHOHATLHON
nposepka (TP-
IPOIIECCOB. NeSITeTbHOCTH Ha OCHOBE 1)
nH(pOpPMaIIMOHHON u
6ubmmorpaduyeckoit
KYJIBTYPBI C IPUMEHEHUEM
UH(pOPMAIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHHM.
Baaneer cnocoOHOCTSIMU
camMoo0pa3oBaHUs
CocraBnenue 3uaer COBPEMCHHBLIC | Byionnenne |Cnava
9KOJIOTHYECKHUX MOJIeIIeH METOBI 00paboTKH TBOPYECKUX  |TBOPUYECKO
OIIK-1, nH(bopMaIHH; i
Ha OCHOBE | 11 5 pManunu; 3aaHiii 1O |To
UCIIOJIb30BaHUs VYMeer IpUMeHsIT | KOMIIBIOTEPHO |3a1aHHs.
COBPEMEHHBIX COBPEMCHHBIC My Bonpocsr
MPOrpaMMHBIX CPEACTB U KOMIIBIOTCPHBIC NPAaKTUKyMY |3K3aMeHa
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WTIOCTPaTUBHOM TexHosoruu Juisi pemenus | ([TP-13) 15, 18-23
rpadguku npodeccuoHaIbHBIX u
HaYYHBIX 33]a4;

Buaageer METOIaMU
MaTeMaTUIeCKOTO aHaJm3a
u rpaduyecKoro
MIPEICTABIICHUS
nHpopmanmu B 00JIACTH
JKOJIOTUHU u
MIPUPOJIOTIONIE30BAHUSL.

TurnoBble TECTOBBIE MPOBEPOYHBIE 3aJaHUsl, METOJWYECKHUE MATEpPUAIbI,
ONpENEAIONME NPOLEAYPhl OLEHUBAHUS 3HAHWUW, YMEHUNW M HAaBBIKOB, a TaKKe
KPUTEPUHU U TOKa3aTeJIM, HEOOXOJAUMBIE JJIS OLICHKUA 3HAHWW, YMEHUM, HABBIKOB U
XapaKkTepu3ylue dTanbl (GOPMHUPOBAHUS KOMIIETCHIIMM B IPOIECCE OCBOCHUS

o0pa3zoBaTeILHON MPOrpaMMbl U BOMPOCHI K UTOTOBOM aTTECTAI[UU MPECTABJICHBI B

DOC.

V. CIIUCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METO/IUYECKOE OBECIIEYUEHHUE JTUCHUIIJINHBI
OcHoBHas JMTEpaTypa

1. Tacnmapuan, M.C. WHpOpMAaLMOHHBIE CHUCTEMBl U  TEXHOJOTUU
[OnexTpoHHBIN pecype] : yueoHoe mocodue / M.C. I'acmapuan, I'.H. JluxadeBa. —
DNEeKTPOH. TEeKCTOBBIC AaHHbIe. — M. : EBpa3zuiickuii OTKpBITHIN HHCTUTYT, 2011. — 370
Cc. — Pexxum noctyma: http://www.iprbookshop.ru/10680 — DBC «IPRbooks», 1o
apoJIIo

2. 3Bamsaruna, O.M. MonenupoBanue cucteM: YuyeOHoe nocooue / 3aMsaTHHA
OM. — Tomck : WM3g-Bo TIIY, 2009. — 204 c. — Pexum pgocryna:
http://window.edu.ru/library/pdf2txt/826/74826/54902

3. Memankun, B.II. OcHoBbl wuH(pOpMATH3aUUM ¥ MaTEMaTUYECKOTO
MOJIEIIMPOBAHUS IKOJIOTHUYECKUX CUCTEM [ DNEKTPOHHBIN pecypc] : yaueOHoe mocodue /
B.I1. Memankun, O.b. Byrycos, A.I'. 'nayk. — M. : UHO®PA-M, 2010. — 357. — Pexxum
nocryma: http://znanium.com/bookread.php?book=184099 — 5BC znanium
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4. HosocenoB, A.Jl. Moagenu u MeTOAbBl NOPUHATUS  PELICHUA B
MPUPOAOIOIb30BaHUM: y4eO. mocoOue AJig CTYACHTOB BY30B, OOYYaloOlUXCS IO
cnenunanbHocT «MenemxmeHT opranuzanun» / Hosocenos A.JI., HoBocenosa H.1O.
- M. : [IOHUTU-HAHA, 2012. - 383 <c¢. — Pexum pgocryna:
http://znanium.com/bookread.php?book=376626 — 5bC znanium

5. Cemakun, N.I'. MudopMalioHHbIE CUCTEMBI U MOJEIU [DIEKTPOHHBIN
pecype] : meronuueckoe mnocodue / W.I. Cemaxun, E.K. Xennep. — DnexTpoH.
TekcToBble fJaHHbie. — M. : BUHOM. JlaGoparopus 3nanmii, 2012. — Pexxum nocrymna:
http://www.iprbookshop.ru/6473 — 9bC «IPRbooks», 1o mapoito

6. Comnnues, JI.LA. T'eoundopmainmoHHbie CHUCTEMBI Kak dS()PEKTUBHBIN

HHCTPYMCHT IIOAACPIKKH 3SKOJIOTHYCCKUX HCCICIOBAaHUH. QHGKTPOHHOG yqe6H0—

metoanueckoe nocobue / JILA. Connune. — Huwxuauii Hosropos : Hwkeropoackwii
TOCYHUBEPCUTET, 2012. — 54 C. — Pexnm 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. Xoamoropos. — CII6. : bXB-IlerepOypr, 2010. — 437 c. — Pexum
noctymna: http://znanium.com/bookread.php?book=350718 — 9bC znanium

2. bycnenko, H.I1. MonenupoBanue cinoxubix cucteM / H.II. Bycnenko. — M. :
Hayxka, 1978. —399 c.

3. Bompocsl reorpadun. C6. 127. MoaenupoBanue reocucteM — M. : MbICIb,
1986. - 214 c.

4. TopOsineBa, A.U. ITouBoBenenue: YuebHnoe nocodue / A.W. I'opOsinesa, B.b.
BopoOwses, E.W. IlerpoBckuii. — M. : HUL| Uuadpa-M, 2012. — Pexum nocryma:
http://znanium.com/bookread.php?book=306102 — 9BC znanium

5. TI'puropsea, N.}O. I'eoskonorusi: YuebHoe nocobue / U.YO. I'puropnena. —
M. : HUI HWHDPA-M, 2013. - 270 c. — Pexum pgocryna:
http://znanium.com/bookread.php?book=371993 — OBC znanium
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6. EBceeB, A.M. MaTemaTnueckoe MOIETUPOBAHNE XUMHUECKUX PABHOBECUN /
A.M. Egcees, JI.C. HukomnaeBa. — M. : 31-B0 MockoBckoro yHusepcurera, 1988. —
192 c.

7. HcaeB, I'H. MopenmupoBanue WH(POPMAIMOHHBIX PECYpCOB: TEOPHUS U
pemenue 3aaa4: yueonoe nocodue / I'.H. Ucaes. — M. : Anspa-M: UHOPA-M, 2010.
— 224 c. — Pexxum nocrtyma: http://znanium.com/bookread.php?book=193771 — 3bC
Znanium

8. Kamutkun, H.H. Marematuueckue mojaenu mnpuponabl u obmiectsa / H.H.
Kanmutkun, H.B. Kapnienko, A.Il. Muxaiinos. — M. : @usmar, 2005. 358 c.

9. Koupapatses, K.5. MonenupoBanue riio06aibHOTO KpyroBopoTta yriepoza /
K.4. Kongparees, B.®. Kpanusun. — M. : @uzmatnut, 2004. — 336 c.

10. Jlebenes, A.H. MonenupoBanue B HayYHO-TEXHUYECKUX MCCICAOBAHUAK /
A.H. JIeOeneB. — M. : Panguo u cBsi3b, 1989. — 224 c.

11. JleonoB, A.B. MoaenupoBaHue OPUPOJHBIX MPOIECCOB B BOJHOW CpeJe.
Teopernueckue OCHOBBI ydeOHOe mocobue mis By3oB / A.B. JleonoB, B.M.
[TumansHuk. — FOxHO-Caxanuuck : U3a-Bo CaxanuHckoro yHusepcutera, 2012, —
227 c.

12. JIeonos, A.B. MonenupoBaHue MPUPOIHBIX MPOILIECCOB: YueOHOE nmocodue /
A.B. JleonoB, B.M. Ilumansuuk, O.M. 3apunos. — IOxno-Caxanuuck : M3n-Bo
CaxanuHckoro yHuBepcuteta, 2012. — 159 c.

13. Mapuyxk, I'.11. MaTtemaTudyeckoe MOJACIUPOBAHUE B TIPOOIEME OKPYIKaIOIIeH
cpensl / .. Mapuyk. — M. : Hayka. 1982. — 320 c.

14. MaremaT4ecKoe MOJECIUPOBAHKUE KUZHEHHBIX MpoieccoB. — M. : MbICIib,
1968. — 284 c.

15. Memankun, B.II. OcHoBbl HHpOpMaTHU3alMM W  MaTEMATUYECKOTO
MOJICTUPOBAHUS IKOJOTHUECKUX cCUCTeM: YueOHoe nmocobue / Memankun B.I1., O.b.
byrycoB, A.I'. I'mayk. — M. : UHOPA-M, 2010. — 357 c. — Pexum pnocryna:
http://znanium.com/bookread.php?book=184099 — O5BC znanium

16. MoaenupoBaHue cucteM U nporieccos, 2013, Ne3 // MoaenupoBaHue CUCTEM

u MPOIIECCOB, Ne3, 2013. — Pexum JIOCTyIA:
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http://znanium.com/bookread.php?book=466585 — 3BC znanium

17. CaBumn, I'.1. CucteMHO€e MOieIMpOBaHKE CIIOKHBIX mTporieccoB / I.U. CapuH.
— Mocksa : ®A3NC, 2000. — 275 c.

18. CoetoB, b.fl. MoaenupoBanue cucreM. Yuebuuk / b.fI. Coseros, C.A.
SIxoBneB. — M. : Breicmas mikona, 2001. — 343 c.

19. Tapko, A.M. AHTpOIOT€HHbIE HW3MEHEHHUs TJI00ATbHBIX OHUOCPEPHBIX
nporieccoB. Marematuueckoe mojaenupoBanue / A.M. Tapko. — M. : ®uzmariur,
2005. - 232 c.

20. Tuxynos, B.C. MonenupoBanue B kapTorpaduu. YueOHuk 11 By30B / B.C.
TuxyHnoB. — M. : U31-Bo MockoBckoro yHuBepcureta, 1997. — 404 c.

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

JAMK Ilpecc, 2002. — 320 c.

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALUOHHOM CeTH
«AnTepuer»
1. XKXypnan «Matematudeckoe MojiearpoBanue». AxageMusaarienTp «Haykay.

URL: http://www.mathnet.ru/php/journal.phtml?jrnid=mm&option_lang=rus (/lara
obpamenus: 13.09.2019)

2. MOHUTOpPUHT JIECOB c ITOMOIIBIO CpEJICTB I'nc. URL:
http://www.forestsmonitor.org. (JIata oopamenus: 13.09.2019)

3. Tenematuka. Marepuansl HaydHO-TipakTHueckux koHbepenmuit no ['MC.
URL.: http://tm.ifmo.ru/tm2003/. ([Iata oopamenus: 13.09.2019)

4, Dxomorus u IMPHUPOAOIIOJIB30BaHUC. MartemaTnueckue MOJICIN ITOYBCHHBIX
nporeccoB. URL: http://www.ecolognatural.ru/enat-190.nhtml ([lata oOparuenus:
13.09.2019)

Ilepeyenb NpPOrpaMMHOro odecrnevyeHust

1. STELLA9.*

2. STATISTICA

VI. METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO IUCHUIIJIMHBI
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[lenp nmabopaTopHbIX PadOT, MPOBOJUMBIX MO JUCHUILUIUHE «IKOJIOTHYECKOE
MOJICTTUPOBAHUE», — YIUIYyOJIEHWE W 3aKpeIUICHHE TEOPEeTUYCCKUX 3HAHHM,
MOJIYYCHHBIX CTYJACHTAMH B IIPOIIECCE CAMOCTOSTEIHLHOTO M3YUYeHHUs MaTepualia, a
TaK)Ke MOJYYCHUE MPAKTUICCKUX HABBIKOB MOJICIMPOBAHUS YKOJOTUUECKUX JTAHHBIX
JUTSL IPUHATHS 00Jiee 000CHOBAaHHBIX PEUICHUH B 00JIACTH YKOJIOTUU U PallMOHAIEHOM
MIPUPOOTIOTH30BAHUM.

VYcnexy mnpoBefeHusi J1abOpaTOpHBIX paboOT  CMOCOOCTBYET —THIATEIbHAs
npeaBapuTeNbHas MOATOTOBKAa K HUM CTyAeHTOB. HeoO0XoamMo 03HaKOMHUTHCS C
3aJlaHieM K MPAKTHUYECKOMY 3aHSTHIO; BBIACIUTH BOMIPOCH, YIIPAKHEHUS U 3aa4H,
OTBETHI Ha KOTOPHIC WJIM BBHIMOJHEHHUE KOTOPBIX 0€3 MpeIBapUTEIbHON MOATOTOBKHU
HEBO3MOJKHBI;  O3HAKOMHTBCS C  TIEPEYHEM  JINTEPATypHBIX  HCTOYHHUKOB,
PEKOMEHTYEeMBIX JIJIS N3YUCHUS.

3ansaTue NpoBOASTCS B HabopaTopuun Kadeapsl. PaszpemiaeTcs ucnosib30BaTh Ha

3aHATHAX 3allMCHU C OTBE€TAaMU Ha BOIIPOCHL, JIMTCPATYPHBIC UCTOYHUKU.

MeToanueckue YKa3aHud 110 KOHCIICKTUPOBAHHUIO

1. KoHcnekT mnpeacraBisieT coOOM CHUCTEMATHYECKYIO, JIOTMYECKYHO 3aIlHCh,
CKATOE M3JI0KEHUE MPOYUTAHHOIO, COAEPIKAIIEE OCHOBHYIO MBICIIb aBTOPa, KOTOpas
HE JI0OJKHA OBITh MCKa)KeHa B MIPOLIECCE 3aIUCH.

2. Ilpu KOHCHEKTUPOBAHUU HEOOXOAMMO CHCTEMATHU3MPOBATh MPOUYUTAHHOE IO
paszzenaM, MpeACTaBISAIONUM COOON eIMHYI0 CUCTEMY MBICIIEH aBTOP B KOHKPETHOM
KOHTEKCTE II0BECTBOBAHUSI.

3. Ilpu 3anmucu TeKcTa PEKOMEHIYEeTCS MNPUMEHSTh BBIJEICHUE OCHOBHBIX
CMBICJIOBBIX E€IMHMII TPU MOMOIIM PA3IMYHBIX CPEACTB: LBET, MIPUPT, CHUMBOIL,

NoYEpKUBaHKE, COOCTBEHHAs! CUCTEMA YCIOBHBIX 0003HAUECHUIA.

MeToanueckue yKazaHusi 10 padoTe ¢ JUTePATYPHbIMUA HCTOYHUKAMM

[Tpu monbope U aHHOTUPOBAHUU JIUTEPATYPHI MO 33JAHHON MPOOIEME MOKHO
UCIIOJIb30BaTh Ta0nuily (Tabi. 2), MO3BOJSIONIYI0 CHCTEeMAaTU3UPOBATh JAHHBIE O

TCOPCTUICCKOM NCTOYHUKE U COCHTPUPOBATH BHUMAHNEC Ha OCHOBHBIX €TI0 BOIIPOCAX.
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Tabnuna 2 - Cxema onucaHus JUTEPATyPHOTO UCTOYHUKA

Hazpanne ncrounuka,
ABTOD OcHoBHas npodeMa OCHOBHBIE MOJIOKEHUS
BBIXO/IHbIC JIaHHBIE
MCTOI[I/I‘ICCKI/IC YKa3aHusA 110 BBINNOJTHCHUTO pe(])epaTa
Pepepar — »9T0 mpoaykT camMoCTOSTENBHOM paboOThl  OOydaromerocs,

MPEACTABIAIONINN cOO0M KpaTKoe H3J0KEHHWE B MUCbMEHHOM BHJIE€ MOJYYEHHBIX
PE3yNbTATOB TEOPETUUECKOr0 aHaIM3a ONPEIEICHHON TEMBI, T/I€ aBTOP PACKPHIBAET
CYTh HCCIEAyeMOl MNpoOieMbl, NMPUBOAUT pa3IMYHbIE TOYKH 3pPEHHUS, a TaKkKe
coOCTBEHHbIE B3IJIsAbl HA Hee. Pedepar nomkeH ObITh pe3ynbTaTOM O0OOOIIEHHOIO
aHalKM3a U CUHTE3a MPAKTUYECKUX U JIMTEPATYpPHBIX MaTEPUATIOB, & HE KOMITWJISILUEH
BBIIMCOK W3 JINTEPATYpHBIX HUCTOUHUKOB. Pedepar mpencrasnser cobOoil KpaTkoe
U3JI0KEHHE TPOOJEeMbl MPAKTUYECKOTO WM TEOPETUYECKOro XapakTrepa ¢
(OopMyJIMPOBKOW ONpPEEICHHBIX BBIBOJOB IO paccMaTpuBaeMoir Teme. M30panHas
CTYZECHTOM ITpo0IeMa U3y4aeTcs U aHaIU3UPYETCsl HA OCHOBE OIHOTO MJIM HECKOJIBKHUX
MCTOYHHUKOB.

TpeboBanuss k coaep:xkanno pedepara. Crpykrypa pedepara HAODKHA
CIIOCOOCTBOBATH PACKPBITHIO M30paHHOM TeMbl. CTpyKTypHO pedepaT B 00s3aTeIbHOM
MOPSIJIKE JOJIKEH BKJIHOYATh: TUTYJIBHBIM JHCT, OrJaBi€HHUE, BBEICHHE, OCHOBHYIO
TEOPETUYECKYI0 4YacTbh, MO HEOOXOJUMOCTH pa3/eJeHHYI0O Ha Ooyiee 4YacTHBIE
naparpadgpbl, 3aKII0YEHHUE, COJIEpPKalllee BBIBOIBI [0 UTOTaM pacCMOTPEHUS MPOOIIEMBI,
OoubmuorpadueCKuii CIIUCOK.

TuTynpHBIN JIMCT SIBISETCA TEPBOM CTpaHUIleW pedepaTa W 3amOJHSAETCSA IO
CTPOrO OIPEEIEHHBIM ITPABUJIAM.

B ornaBieHum ykaspIBarOTCS 3arojOBKM TJ1aB W maparpadoB, BKIIOUYCHHBIX B
paboty, ¢ ykazaHueMm ux ctpanuil. OriaBieHueM (Coaep’KaHUEM) Ha3bIBAIOT YacTh
TEKCTOBOM  palOThl, HOCSIIYI0 CIPABOYHBIM, BCIIOMOTATENbHBIN  XapakTep.
OrnaBieHue BBINOJMHSET JBe (GYHKUIUU: NaET MPEJCTABICHUE O TEMaTHUYECKOM
coJiep>KaHuM paboThl U €€ CTPYKTYype, a TAaK’Ke TOMOTaeT YUTATEN0 ObICTPO HANTH B

TCKCTC HYKHOC MCCTO. Cnez[yeT pasiniyaTb TCPMHUHDBI KOTI'JIABJICHUC) U «COJACPIKAHHUC).
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TepMuH «OTTaBICHHE» MPUMEHSIETCS B KAYECTBE yKa3aTelsl 4acTel, pyOpHuK paboThI,
CBSI3aHHBIX IO COJIEPKAHUIO0 MEXKIY co0oil. TepMUH «comepxaHuey) NPUMEHSETCS B
TeX CIIydYasX, KOrja pabdoTa COACPKHUT HECKOJIBKO HE CBS3aHHBIX MEXIy COOOi
Hay4YHBIX TPYJOB OJHOTO WM HECKOJIbKUX aBTOpoB. B pedepare HeoOXomumo
UCIIOJIb30BaTh 3arojlOBOK «orjaBieHuey. OriaBieHuE pa3Mmellaercs cpa3y Iocle
TUTYJIBHOTO JINCTA, T/IC IPUBOIATCS BCE 3aT0JI0BKH PAOOTHI M YKA3BIBAIOTCS CTPAHUIIHI,
Ha KOTOPBIX OHU TIOMEIIICHBI.

Ha3Banue 3arojioBKOB TJ1aB, O/IaB U MTyHKTOB B OTJIABJICHUH MIEPEUUCIISIOTCS B
TOM K€ MOCIEOBATEILHOCTA U B TEX ke (OPMYJIHPOBKAX, YTO U B TEKCTE PaOOTHI.
CokpamaTe WM JaBaTh WX B JIPYyroil (popMyJIHpOBKeE, IMOCIEI0BATEILHOCTH I10
CPaBHEHHIO C 3ar0JIOBKAMHU B TEKCTE HENb3s. 3aroJIOBKH TJ1aB U MyHKTOB HE JTOJIKHBI
CIIMBAThCS ¢ MU(PpPaMH, YKA3bIBAIOMIUMU CTPAHHUIIBI Pa3MEIIEHUS COOTBETCTBYIOITUX
yacTeil. 3arojloBKM OJMHAKOBBIX CTyINEHEHW pyOpHKaluu HEOOXOJUMO pacroiararb
JpyT TOJA IPYrOM, a 3arojOBKH TOCJTEAYIONICH CTYNeHH CMEIIAIOT Ha TPU — MSTh
3HAKOB BIIPABO IO OTHOIICHHUIO K 3arojIOBKaM Mpeablayiiel crynenu. OriaBieHue
pedepara MOMEIIA0T Ha JIUCTE, CIASAYIOUINM 32 TUTYJIBHBIM JIUCTOM, U BKIIOYAIOT B
oOlee KOJIMYeCTBO JUCTOB pedepara.

Bo BBeneHun 0OOCHOBBIBAIOTCS AKTYallbHOCTh BBIOPAHHOW TEMBI, JaeTCs
XapaKTePUCTHKA COBPEMEHHOI'O COCTOSIHUS MPOOIeMbl, hOpPMYIUPYETCA 1E1b PaOOTHI.
13 npumepHOro 00sEMa paboThl BBeieHHEe 00bIuHO 3aHnMaeT 10-15% (1-3 nucra).

OcHOBHasi YacTh JOJKHA BKJIIOYATh TEOPETHUYECKYI) YacTh, TJ€ CTYICHTOM
JI0JKHA OBITH MMPOBE/ICHA aHATMTHYECKas paboTa Mo MpeICcTaBIeHHOCTH HH(opMau
B HayKe MO BBIOpaHHOW mpobOiieme aucuuruiabl. Coaep)kaHre OCHOBHOW YacTh
JOJDKHO PACKPBIBaTh TOCTABIICHHBIE BO BBEJCHHHM TPOOJIEMBI W BOMPOCHL. [lpwu
HEO0OXOJIMMOCTH TEKCT pedepaTra MOKET JOMOIHATHCS WUTIOCTPALIUSIMU, TaOIUIIaMH,
rpadukaMu, HO UMH HE CleAyeT "meperpy aTh'" TeKCT.

CrnenyeT nmpaBUWJIHHO MOHUMATh CYIIHOCTh METOA TEOPETUIECKOTO aHAIHM3a U HE
CBOJHTH BeCh pedepaT K MePENUChIBAHUIO TIEJIBIX CTPAHUI] U3 IBYX-TPEX UCTOUYHUKOB.
YroOsl paboTa HE TpaHWYMIIA C T[UIATHATOM, CEPbE3HBIE TEOPETUUYECKUE W

IMPAKTHYCCKHUEC ITOJIOKCHUSA HCO6XOI[I/IMO JaBaTb CO CCBIJIKOM Ha HCTOYHHK. HpI/I‘IéM
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9TO HE JODKeH OBITh YYeOHMK M0 JaHHOW nucnuruimHe. Hamumcanue pedepara
npeanosjaraer Oosiee TIyOOKOe M3ydYeHHE U30paHHOM TEMbI, HEXelIu OHa
packphIBaeTcsl B yueOHOM JIUTEpaType.

B 3akmrouennn 06001al0TCs pe3ynbTaThl TEOPETUYECKOTO aHalu3a. JTa 4acThb
ABJIIETCSI KaK Obl KOHIIOBKOM, B KOTOpPOM JAa€TCsl TMOCIENOBATENbHOE, JIOTHUECKH
CTPOMHOE M3JI0KEHHUE MOJIYYEHHBIX MUTOTOB UM UX COOTHOUIEHHUS C OOIIEH IEIbI0 U
KOHKPETHBIMU 3aJladyaMu, MIOCTABJIICHHBIMU U CHOPMYIMPOBAHHBIMU BO BBEJICHUHU.

[Tocne 3akit0ueHHs] TOMEIIAETCS CIUCOK JUTEPATYPhl, KOTOPBIA JOJKEH OBITH
COCTaBJICH B  COOTBETCTBMM C  YCTAHOBJIICHHBIMU  TpeOoBaHusiMu. B
oubmuorpaduuecKoM CIHUCKE YKa3bIBAIOTCS KaK T€ ICTOYHUKH, HAa KOTOPBIE CChLIAETCS
CTYJICHT IpPHU MOJTOTOBKE pedepara, TaK U UHbIE, KOTOPhIE ObUIM M3Y4YEHBl UM MPHU
MOATOTOBKE pedepara.

PaznuyHOoro pojaa BCIIOMOraTElIbHBIE WM JOMNOJIHUTEIbHBIE MaTEpHUAIbI
MOMEIIAIOT B MpuioxkeHuu. [lo dhopme oHUM MOTYT MpEACTaBJISITH COOOW TaOUIIBI,
rpaduKu, pUCYHKH, KapThl, TeCThI. Kaxk10€ puiiokeHne JOIKHO HAYMHATHCS ¢ HOBOU
CTpaHUIIbl (JIUCTA) C yKa3aHUWEM B MPABOM BEpXHeEM yriy ciioBa «llpunoxeHue» u
UMETh 3arojioBok. Eciu B paboTe HECKOJIBKO MPWJIOKEHUM, TO OHU HYMEPYHOTCS
apa0dckumu 1udpamu 6e3 3Hauka No.

TpeooBanus k odopmiieHuto pedepara. B obmem Bume odnem pedepara
coctasisieT 10-15 cTpaHull meyaTHOro TEKCTa, HO HE IOJHKEH MPEBBIIATh 15 cTpanuil,
HaOpaHHBIM MIpUPTOM pazmMepoM 14 pt ¢ MOTYTOPHBIM MEKCTPOUHBIM HHTEPBAIOM.

CrpaHu1bl TEKCTA JOJKHBI UMETH NOJIs: ciieBa — 3.0 cm, cripaBa — 1.5 cMm, cBepxy
— 2.0 cm, cau3y — 2.0 cM. AG3a1HbIi OTCTYI OT Hayaixa CTPOKU paBeH 1.25 cMm.

Bce crpanunbl paboThl HYMEPYIOTCS MO MOPSJAKY OT TUTYJIBHOIO JIUCTA JO
MOCJIEAHEN CTPaHUIIbI TEKCTA (TUTYJIBHBIN JTUCT HE HyMEpPYyeTCs).

OdopMmiieHrne TEKCTOBOro Marepuanaa. TeKCT OCHOBHOW YacTH JEJIUTCS Ha
naparpadel. Kaxnapiii maparpad odopmisieTcss ¢ HOBOrO JIUCTa, MOJpa3Jeibl
BBIJICIISIFOTCS, HO O()OPMIISFOTCSI B TIPOIOJDKEHNE HAYaTOTO JIUCTA.

3aroyIoBKH IJ1aB MeYaTAIOTCS 3arIaBHBIMU OyKBaMu, a maparpad)oB — CTPOYHBIMH,

KpoMe TepBoi nponucHou. [lepeHoCkl ClIoB B 3aroiioBKax He Jomyckatorcsa. Touky B
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KOHLIE 3ar0JIOBKOB HE CTaBsT. PaccTosiHME MEXAy 3arojOoBKaMH M TEKCTOM JOJIKHO
OBITH 3-4 MHTEpBAA.

OdopmiteHue WLIIOCTPAaTUBHOrO Martepuana. [Ipu opopmienun pedepara
MOKET HCIIOJb30BAThCS WIUIIOCTPATUBHBIA MaTepHall, KOTOPBIA MOMKET OBITh
MPE/CTaBICH B BUJIE PUCYHKOB, CXeM, Tabnuil, rpadukoB, quarpamm. Ha kaxmayro
eIMHUILY WTIOCTPATUBHOIO MaTepuaa A0 KHA ObITh XOTs ObI OIHA CCBIJIKA B TEKCTE.

Bce wmmoctpanuu, kpome Tabmuil (cxembl, rpadukd, auarpaMMbl U T.1.),
0003Ha4a0TCs cI0BOM «Puc.» 1 HyMepyroTcs ocae10BaTeNbHO apaOCKUMU LIUPpaMu
B IpeJenax pasfena WIM CKBO3HOM HyMepauueu sl BCEro TEKCTa. Y KaxIaoro
pUCYHKa J0JKHA OBITh MOJIPUCYHOUYHAs MOoANuch. HoMep n HauMeHOBaHHE PUCYHKA
3aMKMCBIBAIOTCS B CTPOUKY IO/ €r0 M300paKEHUEM MMOCEPEINHE CTPAHUILIbI 0€3 3HaUKa
Noe.

[Mudposoit maTepuain, kak mpaBuio, odopmisiercss B Buie Tabmui. Kaxnmas
Ta0NHIa TaKKe JAOJDKHA UMETh 3aroJioBOK M Homep. TaOmuuel ciaeayeT pa3memarb
Cpa3y MoOcje CChUIKM Ha HUX B TeKcTe. Tabiuipl MOCIEI0BaTENbHO HYMEPYIOTCS
apabckumu nudpamu 6e3 3Hauka Ne B nmpeienax Bcelt padoThl Wi TiiaBbl. Haj npaBsiM
BEPXHUM YIJIOM TaOJMIbl MOMEIIAIOT Haanuch, Hanpumep «Tabmuma 2». Huke
NOCEepPEIMHE CTPAHUIBI JODKEH ObITh MOMEIIEH TeMaTUYecKui 3aroioBok. CTpoku
Ta0JIMLIBI HYMEPYIOTCS TOJBKO MPU NEPEHOCE TaOIMIIbI HA IPYTyIO CTpaHUIly. Tak xe
Opu mepeHoce TaOJuIbl CIeAyeT NEPEeHOCUTh €€ MIaNKy Ha KaXAyl CTpaHULy.
TemaTudeckuii 3aroJIOBOK TaOJIHIIBI IEPEHOCUTH HE CIIEAYyeT, OJHAKO HaJ| €€ MPaBbIM
BEPXHUM YIJIOM HEOOXOJMMO yKa3blBaThb HOMEp TaOMuIbl IOCJE  CJOBa
«IIponomxenuey. Hampumep: «IIpomgomkenne TaOIUIbI 2.

CronOupl TabnMIBl HYMEPYIOTCS B TOM ClIy4ae, €Clii OHAa HE yMeIlaeTcs IO
HIMPUHE HA CTPAHUIIE.

Odopmienue 6udanorpaguyecKux ccblIOK. CChUIKM MO TEKCTY HAIOTCS C
yKa3aHUEM aBTOpa U roaa uzaanus padotsl. [Ipu ncnonb3oBaHuu MUTAT, HUPPOBHIX
JAHHBIX WK TaOIHIl HEOOXO0AUMO O(POPMIITH CCHUIKY JIM0O, UCIIONIb3YSl KBAJApPaTHBIC
CKOOKHM, B KOTOPBIX YKa3bIBa€TCSl MOPSAKOBBIA HOMEpP JUTEPATYpHOIO HCTOYHHUKA

JOKJIaJa. Cnucok JUTCpaTypbl OACTCAd HYMCPOBAHHBIM aﬂ(i)aBI/ITHBIM CITMCKOM:
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CHaYaJla ICTOYHUKH Ha PYCCKOM SI3bIKE, 3aTEM — Ha MHOCTpaHHbIX. CIHCOK aJpecoB
cepBepoB Internet ykas3pIBaeTCs TMOCJIE JIMTEPATYPHBIX HCTOYHUKOB. (CHUCOK
autepatypsl opopmisiercs o 'OCTy, ¢ moJHBIM HAMMEHOBaHUEM KHHUTH WIH CTaThH
U KOJIMYECTBEHHOMN XapaKTEPUCTHUKON MCTOYHUKOB (IIJIs1 KHUTH — OOIIee KOJIMYECTBO
CTpaHMIL, JUIsl CTAThbH WJIU TJIaBbl — CTPAHUIIBI, HA KOTOPBIX OHA MTOMEIIEHA).
Iopsinok cnaum pedepara u ero ouenka. Pabora nomksa ObITh COpOIIIOpOBaHA
M CIAETCs MPENOJaBaTeNl0, BEAyIIEMY IUCHUIUIMHY. Ilo pe3ynpraram HpoBEpKH
CTYAEHTY BBICTaBIISIETCA OIIPEIETICHHOE KOJIMUECTBO OAIIJIOB, KOTOPOE BXOIUT B 00111€e
KOJIMYECTBO OaJIOB CTYy[EHTa, HAOpaHHBIX UM B TeueHue Tpumectpa. llpu onenke
pedepaTa yUUTHIBAIOTCS COOTBETCTBUE COJCPXKAHUS BBHIOPAHHOW TEME, YETKOCTb
CTPYKTYpbl paOOThl, YMEHHE pabOTaTh C HAy4YHOW JIUTEPATypOd, YMEHHUE CTaBUTh
npo0jeMy U aHAJIU3UPOBATh €€, YMEHHE JIOTMYECKHM MBICIUTh, BIAJICHUE

npodecCUOHaNbHON TEPMUHOJIOTHEN, TPAMOTHOCTH 0(OPMIICHHUS.

MeTounqecxne YKazaHus 110 MOATOTOBKE JOKJIalda

Jlokmnan npeacTaBisieT co0oit 0000IIeHHOE, CKATOE U3JI0KEHIE MHPOPMAIIUU TI0
TOM WJIK MHOM Y3KOH mpobiieme nucuuiiuHel. Ero nenu u 3agauu:

® 3aKpeIUIeHHE M YIIIyOJIeHWe 3HaHW MO OJHOMY U3 BOIIPOCOB HU3y4aeMoOro
Kypca;

e IpUOOPETEHHUE OMbITA HAYYHO-TEOPETUUECKON pabOTHI;

® Da3BUTHUS YMEHUS JI€1aTh BBIBOJBI U 000OIIEHUS, YETKO U JIOTHYHO M3JIaraTh
CBOM MBICIIH;

® [IpOBEpKa 3HAHUU CTY/ICHTA.

MeToaunueckue PEKOMEHIANUH AJHA IOJATOTOBKH npezeHTaunﬁ

o TIPE3CHTAIMSA HE JI0JKHA OBITh MeHbIIIe 10 crnaiaoB;

e TICPBBIN JIUCT — ATO TUTYJIBHBIN JIUCT, HA KOTOPOM 0053aTE€IIbHO JOJDKHBI OBITH
MpeCTaBJICHbI: Ha3BaHKE MPOEKTa; (pamMuiIus, UMsl, OTYECTBO aBTOPA;

o CJICAYIONIUM CIIAMJIOM JIOJDKHO OBITH COJIEp)KAHHWE, TJe TMPEeICTaBICHBI

OCHOBHBIE 3Tarbl (MOMEHTHI) IPE3EHTALINH;
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OHHSaﬁH-BpFOHOMHHCCKHC Tpe60BaHI/I$IZ COYCTACMOCTL IBCTOB, OI'PAHUYCHHOC
KOJIMYECTBO OOBHEKTOB HA CJ'I&IZ,ZIG, LIBET TEKCTA,
e IIOCIICAHUMU CHaﬁHaMH MMPC3CHTAINN TOJI’KHBI OBITH FJIOCC&pI/Iﬁ Hn CIIMCOK

JUTEPATYPBHIL.

MeToanuyeckue YKa3aHudA K COCTABJICHHUIO I'JI0OCCapusi

['moccapuii  oXBaThIBa€T  BCE  y3KOCHEUMAIM3UPOBAHHBIE  TEPMUHBI,
BCTpevaroluecs B Tekcte. ['occapuil 1omKeH coaepaTb TEPMUHBI, IEPEUNCIICHHBIE
0 Mepe BCTpeY B XOJI¢ BBINOJHEHMs MpakTUdeckux paboT. ['nmoccapum moryr
CoJIepKaTh OTJHEJbHBIC CJIOBa, (pa3bl, aOOpEeBHATYpHI, CIOTaHbl U JAXKE IEJIbIC

npemioxxenus. I'noccapuii J0KeH ObITh NPECTABIEH B PYKOIIMCHOM BHJIE.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
JAUCHUIIJIMHBI

JlekimoHHBIE  3aHATHS JOJDKHBI IPOBOAUTHCA B  CHEUUAIM3UPOBAHHOMN
ayIUTOPUH, OCHAIEHHOW IPOEKTOPOM € BHUACOTEPMHHATA IIEPCOHAIBHOIO
KOMIIBIOTEPA HA HACTECHHBIN KPaH.

KoMnbroTepHbIi MNpPakTUKYyM B paMKax JIaDOpaTOpHbIX paboOT AOJHKEeH
IPOBOAUTHCA B CIIELUATM3UPOBAHHBIX J1A0OPATOPUAX, OCHAIIEHHBIX COBPEMEHHBIMU
NEPCOHATILHBIMU KOMIBIOTEPAMU U MPOrPAMMHBIM 00€CIIEYEHUEM B COOTBETCTBHUHM C
TEMaTUKOM H3y4yaeMoro marepuana. Yucio paboymx MecCT B Kjaccax JIOJIKHO
o0ecnieunBaTh WHAMBHUAyalbHas paboTa CTyAE€HTa Ha OTACIBHOM IE€PCOHAJIHLHOM

KOMITBIOTEPE.

ViIl. ®OHAbI OHEHOYHBIX CPEJACTB

IlIkaJjia oueHUBaHNsA YPOBHA CHPOPMHPOBAHHOCTH KOMIIETEHIIUI

Koa m
Jranbl GOpMHPOBAHUA
(opmyMpoBKa KpuUTepun noKa3aTejin
KOMIIeTEeHI[UH

KOMMEeTEeHIHH

OIIK-1 - | 3Haer - COBpEMCHHBIC | 3HaHHE Cnoco6HOCTH
BJIQJCHUE (moporoB | METOMBI COBPEMEHHBIX copMynHupOBaTh
0a30BBIMU 13174 00paboTKn METOJIbI 00pabOTKH| COBPEMEHHBIE
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3HAHUSMU B | YpOBeHb) | HH(pOpMaIHH, uH(bOpMaLUU 1 METO/]TbI 00paOdOTKH
obnacTtu byHnaMeHTaNbHbI | QyHIAMEHTATBHBIX | HH(pOpMAUU 1
(byHIIaMeHTaJIbHbI e paszenbl | pa3ienoB 3KoJoruy| (yHIaMeHTalbHbIe
X pasziesnos HKOJIOTUU U | ¥ ’HQOPMATUKK | pa3leNbl SKOJIOTUN
MaTeMaTUKU B nHGOPMATUKY; 1 UHQOPMATHKU
00beEME, Hcnons3oBanue Croco0HOCTE
- TI0JIb30BAThCS
HE00X0TMMOM COBPEMEHHBIX MOJIb30BATHCS
COBPEMEHHBIMH
TUTST BIIQ/ICHUS KOMIIBIOTEPHBIX COBPEMEHHBIMU
KOMITBIOTEPHBIMU 9
MaTeMaTH4YeCKUM TEXHOJIOTUH, KOMIIbIOTEPHBIMU
TEXHOJIOTUSIMH,
anmapaTom WCTIOJIh3yEMBIX MPH| TEXHOJIOTHSIMH,
UCTIOJIh3yEeMBbIMU
9KOJIOTHYECKUX yMeeT o cGoDe cbope, XpaHEeHHUH, | UCIIOJIb3YEMbIMU
HayK, 00paloTku | (mpoaBuUH XpaHeHI/II/I pe, o0paboTke, pu coope,
uHpOpMAllMU U | YTHIH) og a60TK(; aHaju3e u XPaHEHUH,
aHaJin3a JaHHBIX p ’ nepenaye 00paboTke,
aHaJm3e u .
M0 DJKOJOTHH U IKOJIOTHYECKOM aHanm3e u
MIPUPOJIOTIONB30B ficpeiade uHpOpMAIHN rnepegaye
IKOJIOTHYECKOMN p P .
aHUIO HKOJIOTUYECKOM
nH(pOpMaLINH;
uHpOpMaIU
Bnanenue JlemoHCTpUpYyET
METOAAMU podecCHOHAIBHEI
- METOAAaMHU | MAaTEMAaTUYECKOTO | € HaBBIKU
MaTEeMaTH4ecKOro | aHaIu3a u BJIAJICHUS
aHanmsa U | rpaduvecKoro METOAaMU
S rpaguuecKoro MIpeACTaBIICHHS MaTeMaTH4ecKOro
(BbICOKI MIPECTaBICHUS uHpopMaluU B aHanmm3a u
if) uHpopMauu B | 0OJIACTH SKOJIOTHH | TPadUIECKOTO
obnactu u MIPECTABICHHUS
OKOJIOTUU U | IPUPOIOTIONH30BaH, HHPOPMALIUU B
MPUPOJIOTIONB30B | UA 00JIaCTH HKOJIOTUU
aHus "
MIPUPOJIOTIONB30BaH
ust
[1K-2 - - TeopeTuyeckue | 3HaHUE JleMoHCTpHUpyeT
BJIaJICHHEM OCHOBBI ~ OOIIEH | TEOPETUIECKUX 3HAHUS
MeTOoAaMu 0TOopa HKOJIOTUH, OCHOB 00111e#1 TEOPETHYECKUX
npo6 u T€0IKOJIOTHH, 9KOJIOTHUH, OCHOB 00111e#
MIPOBEICHUS HKOJIOTHH T€03KOJIOTHH, 9KOJIOTHUH,
XUMHKO- YeJIoBeKa, AKOJIOTHU T'€09KOJIOTHH,
AQHAJIUTUYECKOTO COLIMATbHOM YenoBeKa, HKOJIOTUH
aHaM3a BPEIHBIX AKOJIOTHH, COIMAJILHOM YeJI0BeKa,
BEIOPOCOB B | 3HaeT OXPaHBI 9KOJIOTUH, OXPAHBI | COLMATBHOM
OKPYKarOIIyIO (TToporoB | OKpyKaromen OKpYXKaroIIeH AKOJIOTHH, OXPaHBI
cpeny, BIN cpenpbl; Cpelibl; OCHOB OKpYXarolen
TCOXUMHYECKHX | YPOBEHB) | - OCHOBBI | MATEMaTHYECKOTO | CPEIbI; OCHOB
UCCIIeTOBaHUM, MaTeMaTHYeCKOTo | aHAIn3a U MaTeMaTU4YEeCKOTO
00paboTKH, aHamM3a ¥ | OCHOBHBIC METO/IBI | aHAIHM3A U
aHalm3a u OCHOBHBIE KOJIMYECTBEHHOW | OCHOBHBIX METOJIOB
CHHTE3a METObI OLIEHKU KOJINYECTBEHHOMN
MIPOU3BO/ICTBEHHO KOJIMYECTBEHHON | 9KOJIOTUYECKHIX OLICHKH
W, TIOJICBOM W OLICHKH O0OBEKTOB; KOJIOTHYECKUX
naboparopHoit IKOJIOTUYECKUX COBPEMEHHBIX 00BEKTOB; OCHOB
9KOJIOTMYECKOI 00BEKTOB; KOMIBIOTEPHBIX COBPEMEHHBIX
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nHpopManuu,
METOJIaMU
COCTaBJICHUS
IKOJIOTHYECKUX U
TEXHOTEHHBIX
KapT, coopa,
00paboTKH,
CUCTEMAaTH3aIlHH,
aHaym3a
uHpopManuy,
dhopmMupoBaHHS
0a3 JAHHBIX
3arpsi3HeHus
OKpYy>Karolen
Cpelbl, METOJaMHu
OIICHKHU
BO3JEUCTBUA
OKPYKaIOIIYIO
Cpeny, BBISBISTH
WCTOYHUKH, BUIBI
u MaciTaobl
TEXHOTECHHOT'O
BO3€HCTBHUA.

Ha

- COBpEMEHHBIE | TEXHOJIOTHUH, KOMIIBIOTEPHBIX
KOMITBIOTEPHBIE WCTIOJIh3yEeMbIX TPH| TEXHOJIOTHH,
TEXHOJIOTUH, cbope, XpaHEHHUH, | UCIIOJIBb3YEMbIX IIPH
UCTIOJIb3yeMbIC o0paboTke, cbope, XpaHEHHH,
npu coope, | aHau3e U o0OpaboTke,
XpaHCHUH, nepeaayde aHaIM3e u
obpaboTke, uHbOpManuu nepenaye
aHanu3e u uHpOpMAIIU
nepeaaye
uH(OpMaIny;
[Ipumenenue Hcnonb3oBanue B
CIOCOOHOCTEH cooctBenHoit BKP
- pemiath 3aJaud | pelarh 3aJauu CHOCOOHOCTEH
npodeCCHOHATBH | MPO(ECCHOHAILHO | peliaTh 3aa9n
Ol JeSITeNbHOCTH | i AEATENBHOCTU Ha | MPO(hecCHOHAIBHO
Ha OCHOBE | OCHOBE W IeSTeNbHOCTH HA
ymeer nHGOPMAIIMOHHO | UH(OPMAIIMOHHON | OCHOBE
i u|u WH(POPMAITMOHHON
(mposiBUH
yTbii) 6I/I§J‘II/IOI"pa(1)I/IIIeC 61:16J1H0rpa(1)nqec1< u
KOI KyJIBTYpBl C | O KYJbTYpHI C oubmmorpaduyeck
MIPUMEHEHHEM NpUMEHEHHEM Ol KYJIBTYPBI C
WHPOPMAIIMOHHO- | HH()OPMAITHOHHO- | IPUMEHECHUEM
KOMMYHUKAIIUOH | KOMMYHUKAIIMOHH | MH()OPMAIIMOHHO-
HBIX TEXHOJIOTUM; | BIX TEXHOJIOTHIA B | KOMMYHUKAITMOHH
po(heCcCHOHANBFHO | BIX TEXHOJIOTUN
W IeATeIIbHOCTH
- 3HaHusMH 00 | Bnagenue JlemoHCTpanus
OCHOBax HEOOXOMMBIMH | BIIQJICHUS TTPU
MPUPOJIOTIONB30B | 3HAHHUSIMH 00 noaroroske BKP
aHWsl, SKOHOMHUKH | OCHOBaX 3HAHUSMHA 00
MIPUPOJIOTIONB30B | MIPUPOJIOTIONB30BaH| OCHOBAX
aHwusl, 11, SKOHOMUKHU MIPUPOJIOTIONH30BAH
YCTOMUUBOTO PUPOOTIONB30BaH| Usl, dKOHOMHUKHU
Pa3BUTHSI, OIICHKH | ¥isl, yCTOWYMBOTO | TIPUPOJIOTIOIH30BaH
BO3JCUCTBUS  HA | pa3BUTHSL, OLIGHKU | Usl, YCTOHYHUBOTO
OKPYXKAFOIIYyIO BO3/ICHCTBUS HA pa3BUTHSI, OLICHKN
Cpefdy, TMPaBOBBIX | OKPYKAIOIIYIO BO3CUCTBUS Ha
— OCHOB Cpeny, MPaBOBBIX | OKPYXKAIOIIYIO
(BbICOKI MPUPOJIOTIONBE30B | OCHOB cpemy, MPaBOBHIX
i) aHHS W OXPaHbI | MPUPOJIOTIONB30BaH OCHOB
OKpY’KaromIen Ysl ¥ OXPaHbI MIPUPOJIOTIONB30BAH
Cpenpl; OKPY’KaIOIIEeH WSl U1 OXPaHbI
- COBPEMEHHBIMH | CPEIIbL; OKpY>KaroIei
METOaMHU COBPEMEHHBIMU CpeJIbl;
KOMIIBIOTEPHBIX | METOJaMH COBPEMEHHBIMU
TEXHOJIOTHH TP | KOMITBIOTEPHBIX METOIaMHU
cbope, XpaHEHUH, | TEXHOJIOTUN NP | KOMITBIOTEPHBIX

obpaboTke,
aHanmmse u
nepeaaye
JKOJIOTUYECKON
nHbOpMaIn

coope, XpaHEHUH,
o0paboTke,
aHanm3e u
nepeaaye
JKOJIOTMYECKON

TEXHOJIOTUH TIPU
cOope, XpaHeHHUH,
o0paboTke,
aHamn3e u
nepeaaye
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nH(bOpMaIN IKOJIOTHYECKON
uHpOpMaIU

MeTtoauyeckue pekoMeHAANHU, ONpeieAIone NPoueaypbl OlleHUBAHUS
pe3yJIbTaTOB OCBOCHHMS THCIUILIHHBI
.  Tekymas arrecTanus CTyJl€HTOB

Texymas arTecTanys CTyA€HTOB MO IUCHUIUIMHE IPOBOJUTCSI B COOTBETCTBUH C

JIOKaJIbHBIMH HOPMATUBHBIMU akTamu [IBDVY u sBisiercs 00s3aTenbHOIM.
IIpuMepHbIi epedyeHsb oleHOYHBIX cpeacts (0OC)

YcTHBIH onipoc

1. CobecenoBanue (YO-1) — CpemcTBO KOHTPOJS, OPraHU30BAaHHOE Kak
crenuanpHas Oeceia mpernojaaBareiss ¢ OOy4yaroUIMMCST Ha TEMbI, CBS3aHHBIE C
U3y4aeMoON JHCUUIUIMHOM, M pPACCUUTAHHOE Ha BBIACHEHHE O00beMa 3HAHUU
0Oy4aronierocst o ONpeIeJIEHHOMY pa3eny, TeMe, poOIeMe U T.II. — IPOBOJUTCS IO
BOIPOCAM TeM MPAKTUUYECKUX CEMUHAPCKHUX 3aHATUH.

2. Joxman, coodomenue (YO-3) — MNOPOIyKT CaMOCTOSATEIBHOW pPabOTHI
ydamierocsi, IpeJCTaBIAIOMNUNA co00i MyOIMYHOe BHICTYIUICHHE MO MPEICTABICHUIO
MOJyYEHHBIX PE3yJIbTATOB PELIECHUS OINpeNeeHHON y4eOHO-IIPAKTUUECKOH, yueOHO-
UCCIIEIOBATENFCKOM MIIM HAYYHOU TEMBI — TEMBI IOKJIaI0B TIPUBOISATCS HIDKE.

IIucbmeHHbIE PA0OTHI

3. Pedepar (I1P-4) — mnpoaykT camMoOCTOATEIbHOW pPabOTHI OO0yYaromerocs,
MPECTaBISIIONINIA CO00M KpaTKoe H3JI0KEHHE B MHUCHMEHHOM BHUE TMOJYYCHHBIX
pe3yabTaTOB  TEOPETUYECKOTO  aHalu3a  ONpEeIesIeHHOM HaydyHoH  (y4eOHOo-
UCCIIEIOBATENILCKOM) TEMBI, TJ€ aBTOP PaCKpPBhIBACT CyTh HCCIIEAYyEeMOU MpOOJIEeMBI,
IPUBOJIUT pa3IMYHbIe TOYKU 3PEHUS, a TaKKE COOCTBEHHBIE B3IJISAbl HA HEE — TEMBI
pedepaToB MPUBOATCS HUKE.

4. Koncnekr (ITP-7) — mpoayKT caMOCTOSITEIbHON pabOThl 00ydaromierocs,
OTpa)KaloIIMi OCHOBHBIE WJAEU 3aCIIyIIAaHHOM JIEKIMH, COOOIIEHHS — IO pas3zesiaM
JUCLUIUIHBIL.

5. Topueckoe 3aganue (I1P-13) — yacTHYHO perjaMEeHTHPOBAHHOE 3a/IaHUE,

HMCHOIICC HECTAHAAPTHOC PCHICHUC W IIO3BOJIAIOIICC HAIIIAIHO JCMOHCTPUPOBATDH
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YMEHHUS, MHTErPUPOBATH 3HAHUS  PA3IUYHBIX O0jacTed, apryMeHTUPOBaTh
COOCTBEHHYIO TOUKY 3PEHUS — POBOJAMUTCS B BUE KOMIIBIOTEPHOTO IPAKTUKYMA.

Tekymmui KOHTPOJIb 3HAHUM OCYIIECTBISIETCA TOCPEACTBOM TECTOBBIX U
MMMCEMEHHBIX TIPOBEPOYHBIX PAOOT, a TAKXKE B X0O7I€ paOOTHI HA CEMUHAPCKUX 3aHATHSX.

B Teuenwe cemectpa Tekymue Oamibl, HaOpaHHbIE CTyJEHTaMH 3a
MOCEIaeMOCTh, pa00Ty Ha MPAKTHUECKUX 3aHATHSIX, JOKJIAIBI U POBEPOUHBIC PAOOTHI
BBICTABIAKOTCS B DJICKTPOHHOM CUCTEME yUeTa yCeBaeMOCTH Ha nnopraie IBOY.

Tembl pedepaton (ITP-4):

1. MaremaTudyeckoe MOJEIUPOBaHNE OMOTCOXUMHUUECKUX ITUKIIOB.

2. Mopnenu MajbIX KpyroBOPOTOB BEIIECTBA U DHEPTUU

3. Marematndyeckoe MOAETUPOBAHNE OUOIOTMYECKOTO KPYTOBOPOTA YIIIepo/Ia.

4. MareMaTuueckoe MOJICIIMPOBAHUE B3aUMOCHCTBHS TTOUBBI U CPEJIbI.

5. Maremarnyeckoe MOJEIMPOBAHUE TIEPEHOCAa Temia TMOoJl JIeWCTBUEM
K0JIeOaHHI aTMOC(EPHBIX YCIOBHM.

6. MareMaTtnyeckoe MOIETUPOBAHUE MPOAYKTUBHOCTH arpO3KOCUCTEM.

7. Mogenu arpobuonieHo3a. Co3gaHue U TOACPKAHUE HCKYCCTBEHHOM
HKOCUCTEMBI.

8. Mojgenu OHOJIOTMYECKOTO0 MeEToJla OOpbOBI C HEXKEIATCIbHBIMU BHIAMH.
Mopaenn >rmieMun

9. Mopaenu rio6abHBIX KPYTOBOPOTOB BEIIECTB

10. Moaenu nTuHaMUKU OHMOJOTUYECKUX CUCTEM

11. Moaenu i OIEHKM M TPOTHO3a COCTOSIHUS W YPOBHS THUAPOCHEPHI.
KoHcTpyrpoBaHue Moiesid TPYHTOBBIX BOJL

12. Moaenu OleHKH M IPOrHo3a 3arps3HeHus atMochepbl MPOMBIIUICHHBIMU
BbIOpOCaMu

13. Mopenu OlleHKH HapyIICHHS ¥ MPOTHO3a 3arpsS3HEHUs TUTOC(EpPhl

14. Moaenu cTpyKTyp OMOJIOTMYECKUX CUCTEM

15. Moaenu CTpPYKTypbl W JUHAMUKH TOOyJAnuu. Mojaenn JAUHAMUKHU

BO3PACTHBIX I'PYIII B OMYJISLIMU
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. MonenupoBaHrue B3aUMOJICUCTBYIOIIMX BUJOB (MOJEIM KOHKYPEHIIHH,

napa3uTu3ma, XUIHU4eCcTBa U JIp.)

17
18
19
20
21

. MonenupoBaHue Mpo1eccoB MUTPAIIUH PAJHMOU30TONOB B TaHIIa(Tax.
. MonenupoBaHue pocTa HACEICHHUS.

. Monens OanaHca BemecTBa U SHEPTUU

. OO01emianeTapHasi MOJielb Me0reHe3a.

.OHCHKa COCTOSAHUA Opr}KaI-OIlleﬁ cpeabl C HCIIOJIB30BAHHUCM MOICIIBHBIX

6I/IOI/IHIII/IKaTOpOB

Tembl qokaagoB-npe3entanuii (YO-3):

HpI/IMCpBI IMPpUKIaHbIX IIPOI'PaMMHBIX KOMIINIICKCOB W  KOMIIBIOTCPHBIX

[porpamm, HCIIOJIb3YCMBbIX JJIsA ueneﬁ MaTEMATHYCCKOI'O MOJCJINPOBAHUA

9KOJIOTHUYCCKUX IMPOUCCCOB U SIBJICHUIM:

1.

© o N o g bk DN

B L o
~N o o A WO N B O

OMOreOXMMHUYECKUX LIUKIIOB;

MaJbIX KpyroBOPOTOB BEUIECTBA U YHEPTUH;

OMOJIOrMYECKOro KpyroBopoTa BEIEeCTB;

B3aMMOJIEUCTBUS TIOYBHI U CPEJIbI;

nepeHoca TerJia noj AeCTBUEM KojieOaHU aTMOC(EPHBIX YCIOBHIA;
IPOJYKTUBHOCTH SKOCUCTEM;

CO3JaHME U MOJICPKAHNE UCKYCCTBEHHON IKOCUCTEMBI,
OMOJIOTMYECKOT0 METO1a OOPHOBI ¢ HEeXKENaTeIbHBIMUA BUIAMU;
AUAEMUH,

. IMHAMUKHU OMOJOTUYECKUX CUCTEM,

. OLICHKH U TIPOTHO3a COCTOSIHUS U YPOBHS TUIPOChEpHI;

. KOHCTPYMPOBAHHUE MOJIEJIN TPYHTOBBIX BOJI;

. OLIEHKH ¥ ITPOTHO3a 3arpsA3HEHUs aTMOC(epbl TPOMBIIIUIEHHBIMU BBIOPOCAMHY;
. OLICHKHU HapyIIEHHUs U MPOTHO3a 3arps3HeHUs] TUTOC(hEpHI;

. CTPYKTYp OMOJIOTUYECKHUX CUCTEM;

. CTPYKTYpPbI ¥ IMHAMUKY TOITYJISILUY;

. AMHAMHWKH BO3PACTHBIX I'PYIII B IOMYJIAIMH,
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18. B3ammoelCcTBYIOMUX BHUAOB (MOJENM KOHKYPEHIIUH, Tapa3suTHU3Ma,
XHITHUYECTBA U JIP.);

19. nporteccoB MUTpanuy paguon30TONOB B JaHAMA(TaX;

20. pocta HaceneHus;

21. OMOUHINKAIINH.

IIpumepHble KpUTEPUM OlleHMBAHUA 1JiA pa3Hbix OC

Kpurtepun onenku pedepara v yCTHOr0 10KJIaJa, BBINOJHEHHOr0 B (hpopme

Npe3eHTANMNH:

100-86 GamioB - BBICTABISETCS CTYAEHTY, €CIIM CTYACHT BBIpPA3Uil CBOE MHEHHE
no cpopMyJIUPOBaHHON MpodIeMe, apryMEHTHPOBAJl €ro, TOYHO OIpPEACIUB €€
coJiep>KaHue U cocTaBisironiye. CTyIeHT 3HAET U BJIaJI€€T HABBIKOM CAMOCTOSITENIbHON
UCCJIEI0BATENBCKONW PabOThI 110 TEME UCCIIEIOBAHUSA; METOAAMH U IPUEMaMH aHAJIA3a
TEOPETUYECKUX acCHEeKTOB H3ydaeMoil obnactu. I'paduuecku paborta odopmieHa
MPABUIIBHO.

85-76 GamoB - paboTa XapaKTepU3yeTCsl CMBICTIOBOM IE€IHHOCTHIO, CBI3HOCTHIO
U TOCJIEIOBATEILHOCTBIO HW3JIOKEHUS; JOMYUIEHbl HE3HAUMTEIbHbIE OLIMOKH MpH
OOBSCHEHHH CMBbICIA WM cojaepxaHus npobnembl. [IpoaeMoHCTpUpOBaHbI
UCCJIEIOBATENIbCKUE YMEHUS W HaBbIKM. DaKTHUYECKUX OIIMOOK, CBA3aHHBIX C
NOHMMaHUEM po0eMbl, HET. JlonmyleHbl 0JJHa-ABe OMUOKH B O(POPMIIEHUH padOTHI.

75-61 Oamn - CTYJEHT MPOBOAMUT JIOCTATOYHO CAMOCTOSITEIBHBIN aHaIu3
OCHOBHBIX 3TallOB M CMBICIOBBIX COCTABJISIONIMX MPOOJIEMbI; MOHUMAaET 0a30BbIE
OCHOBBI U TEOPETHUYECKOE OOOCHOBAaHHME BbIOpAHHON TeMbl. JlomyllieHbl OUIMOKU B
CMBICIIC WJIH COJEP>KaHUU MPOOIeMbl, 0)DOPMIICHHH PAOOTHI.

60-50 GamioB - eciu paboTa TPEIACTaBISICT COOOM TMepecKa3aHHBIN WU
MOJHOCTBIO TMEPENUCAaHHBIA HCXOIAHBIM TEKCT ©0e3 Kakux Obl TO HH OBLIO
KOMMEHTapueB, aHanu3a. He packpbiTa CTpyKTypa M TE€OPETHYECKas COCTABIISIONIAs
TeMbl. J[onyIlleHo 3HaYnTEIbHbIE OUTMOKU B CMBICJIOBOM COJEP>KaHUU PACKpPhIBAEMOM

npo6sieMbl U B 0OpMIIEHUN PAOOTHI.
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I1. Ilpome:kyTOUHAs aTTeCcTAIUSA CTYIEHTOB

OneHouHbIE CpencTBa AJisi TEKYILIEro KOHTPOJS YCIeBaeMOCTH — paboTa Ha
CEMUHApaX U BBINOJHEHUE MPAKTUUYECKUX PabOT, MPOMEKYTOUHASI aTTECTALMS - TIO
UTOraM OCBOEHUS JUCIUIUIMHBI HA OCHOBE PEUTHUHT-CUCTEMbI, UTOrOBasi aTTECTALIUS
M0 TUCHUILIMHE MPOU3BOIUTCS HA OCHOBE TECTUPOBAHMS, a TOBTOPHASI aTTECTAIUs - B
dbopMe ycTHOM craun 3a4eTa Mo BOMPOCaM.

KoHTponb JOCTMXKEHHMI 1enu Kypca OCYIIECTBISIETCS Ha OCHOBE TEKYyIIeH
MPOBEPKHU 3HAHUW MO IIKaJe PEUTUHI-OLIEHKH 3HAHUWM CTYIEHTOB: MeHee U 60% —
«HEYIOBJIETBOPUTENIBHO», 61-75 % — «ymoBaeTBOpUTENbHOY, 76-85 % — «XOporioy,
86 1 6oJiee MPOIIEHTOB — «OTIUYHOY.

[IpomexyTouHast aTTecTalds CTYJEHTOB IO JUCHUIUIMHE TPOBOJAUTCS B
COOTBETCTBHM C JIOKAJIBHBIMM HOpPMAaTUBHbIMU akTamu JIBOY wu gBusgercs
00513aTEIHbHOM.

K arrecraiuu nmo JUCHMIUIMHE JIOMYCKAIOTCS CTYACHTHI, BBIMOJHUBIINE BCE
MpaKkTUYeCKue paboThl U 3aIUTHUBIKE pedepatsl.

IIpuMmepHbIi nepevyeHsb oueHOYHBIX cpeacts (0OC)

1. Tecr (ITP-1) — cucrema cTaHAAPTU3UPOBAHHBIX 3aJaHUM, IO3BOJIIOIIAS

aBTOMATU3UPOBATH MPOIEAYPY U3MEPEHUS YPOBHS 3HAHUN U YMEHUI 00yJaroierocs.

2. IK3aMeH — BOIIPOCHI K DK3aMEeHY, 00pa3Iibl OMIIETOB.

Tunossblie TecToBbie 3aganus (IIP-1) nis Texyueil npoBepKU 3HAHUH 110

AUCHMILUIHHE (pparmMeHT)
JIOTIUIIUTE WA JAUTE OIPEJEJEHUE:
1. MaTeMaTHYeCKUe MOJIENIHM CO3/al0TCsl B pe3yjbTaTe MpPOBEACHHS
HKCIEPUMEHTOB U 00PaOOTKU MX Pe3yJlbTaTOB METO/IaMU MaTEMaTUYeCKON CTaTUCTUKH.
2. Jlnsg HopMaIbHOTO (PYHKITMOHUPOBAHMS 0O BEKTOB YPOBHS HEOOXOMMO, UTOOBI
YCIIEIIHO JIeHiCTBOBANIN 00BEKTHI OoJee YPOBHS, HO HE HA00OPOT.
3. [Tpunumn MHBAapHUAHTHOCTH MOJIEH 3aKJII04aeTcs B TOM, 4TO

4. KayecTBeHHas CTPYKTypa MOJEIIA ONTUCHIBAET
5. Mogens — 310

OBBEJIUTE KPY)XKOM HOMEP ITPABUJIBHOI'O OTBETA!

6. CiioxHOCTh MOieTupoBanus aeicteust OC Ha opranu3M oOyCIIOBIIEHA, IPEXKIE BCETO, €€
1) uepapXuyHOCTHIO 3) nonupakTOPHOCTHIO
2) HE3aMKHYTOCTBIO 4) MTHEPIIMOHHOCTHIO
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7. TIporiecc MOICIMPOBAHHUS BKIIIOYAET CTAIUH

1) dbopmanu3zanuu, MOJICTUPOBAHHS U HHTEPIIPETALIH

2) hopmynupoBanus podsIeMbl, (HOpMATH3aALUHT, MOJACTUPOBAHKS U HHTEPIIPETAIHH

3) bopmynupoBaHus MpoOIEMbl, pa3pabOTKU MOCIH, (hopMaIn3alii, MOJICITUPOBAHUS 1
UHTEPIIPETAIN

8. CTamusi HETTOCPEICTBEHHO! pa3padOTKKU MOJIEIN 3aKITF0YAETCS B

1) J0rMKO-MaTEMaTUYECKOM OIMCAHUHU MOJICITUPYEMON CUCTEMbI B COOTBETCTBHH C
dbopmyaupyeMoi mpooIeMoit

2) omMcaHUU MPOOJIEMBI U 1IeJIel MOICITUPOBAHHUS

3) ompenenenuun Ko3GGUIHEHTOB YPaBHCHHIA

9. [lenoBasi urpa — 3T0 MOZIEIb
1) ananutudeckas 3) UMUTALMOHHAS
2) croxactuueckas 4) sMoupuyecKast

10. UtoObl 0OpaTHast CBsI3b B AMarpaMme Oblia IMOJIOKHUTEIBHOM, YUCIIO «-» CBSI3€H B HEH JOIKHO
OBITH

1) yeTHBIM 3) paBHBIM YHCITY MMOJOKHUTEIBHBIX CBA3CH

2) HEYCTHBIM 4) MCHBIIIC YHUCIIa TOJIOKUTEIILHBIX CBSI3CH

11. Cucrema Ha IPUBEICHHOM CXEME COACPKHUT OOPATHYIO CBSI3b

1) MoIOXKHUTENBHYIO L

2) OTPHIIATEIBHYIO

3) HeWTpalbHYyO = T_T
4) HEe CONEPKUT
yaeabHast
CMEPTHOCTH

12. Cwmpica 3amaca 3aj10)KeH B KaTeropun
1) donna 3) uH}pOpPMALMOHHO! CBS3U
2) moToka 4) npeoOpaszoBates

13. CMBICT CKOPOCTH 3aJI0’KEH B KATETOPUU
1) donna 3) uH}pOpPMALMOHHO! CBS3U
2) moToka 4) npeoOpa3zoBates

14. KoaddurueHT ectecTBEeHHOM THOETH TPABOSIHBIX )KUBOTHBIX 3aBUCUT OT
1) yrCIEeHHOCTH XUIIHUKOB 3) mpompbIcia yenoBeKa
2) YUCIICHHOCTH TPABOSITHBIX 4) 6uomaccel pacTeHHH

15. Iy mporHo3a 4ucaeHHOCTH MOMYJISIIUY ypaBHEHHE MallbTyca MOKHO HCITOJIb30BaTh Ha
IIPOMEKYTKE BPEMEHHU

1) 6GeckoHEUHOM 3) KOPOTKOM

2) IOCTaTOYHO JUTUTEITHHOM 4) onpeneneHHOM

16. Jloructuveckoe ypaBHEHHE TUHAMUKHU YHCICHHOCTH TOMYJISIIIAU HOCUT UM
1) Manbryca 3) depxroancra-Ilepia
2) Bonbreppa 4) Opmmn

17. B IOrHCTHYECKOM YPaBHCHUH AWHAMUKH YUCICHHOCTH momysisiiiu K Ha3bpIBAaeTCS TOUKOM
1) paBHOBecus 3) ontumyma
2) MUHUMYMa 4) makcumyma
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18. [omynsauus HAXOIUTCSA B CTAOMIIBHOM COCTOSIHUY TIPH &

1) >0 4) >1

2) <0 5) <1

3) =0 6) =1
19.B moznenu BonbpTeppa 4yBCTBHTENBHOCTD BUA K HEJJOCTATKY IMHIIH XapaKTEPU3yeT
KO3 pHUrEeHT

1) a 3) y

2) B 4) ¢

20. Ecnu yaenbHasi CKOPOCTh PUPOCTA B OCHOBHOM yPaBHEHHMH JUHAMUKH YUCICHHOCTH
HOMYJISAIKN TOCTOSHHA, TO YPABHEHUE HOCUT MM

1) Jlecnn 3) BoabTepa

2) Mainbtyca 4) depxronbcra-Ilepaa

21. B noructu4eckoM ypaBHEHUH TUHAMUKHA YHCICHHOCTH TONYJISIIIUK TTapameTp f Ha3bIBaeTCs
1) ko3 PuIEeHTOM CMEPTHOCTH 3) eMKOCTBIO Cpelibl
2) k03D PHUIIHEHTOM CaMOOTPABJIEHUS 4) cnennduyeckuM KO3PPHUIIMEHTOM pOCTa

22. OcHOBHOE YpaBHCHHUEC NTUHAMUKH YUCJICHHOCTHU ITOITYJIATNN
D x(t+At)=x () +B-D
2) X(t+At) =x(t) + (a— S) - x(t) - At

dx
3) —=&-X
dt
23. CkopoCTH U3MEHEHUs YUCIEHHOCTH BUJa B MoJienu BonbTeppa oOpaiatoTcst B HOJb
1) B obnactu, nexariei Beiiie rpaduka 3) B Toukax rpaduka Ha ocu 0X
2) B Toukax rpaduka Ha ocu 0Y 4) B obnacTH, Jexaniei Hixe rpapuka

24. B monenu BoibTeppa nepsblil BU BBIMPET KOT1a

ol a2 al a2
25. Ilpu yBenuueHUU YUCICHHOCTH MPUPOTHOMN TOMYIISIIUU CKOPOCTh €€ BO30OHOBIICHUS
1) yOwiBaer 3) He MeHsieTCs
2) BO3pacTaer 4) cTabuIu3upyeTCst

OBBEJIUTE KPYKKAMU HOMEPA TTIPABUJILHBIX OTBETOB!
26. TpeGoBaHusl, MPEIBIBIIEMbIE K MATEMAaTUUECKUM MOJICTISIM

1) HeonpeeneHHOCTh 4) 5KOHOMHYHOCTh
2) yHUBEPCALHOCTD 5) BBIYMCIMMOCTh
3) TO4YHOCTh 6) HarJISTHOCTD
27.11paBuiibHBIE YTBEPKICHHUS 110 JHarpaMMe + \L c
AN
F +
1) A — BHyTpeHHsASA 4) 5TO MOJNOKUTEIIbHAS TIETIIsI 00PATHOM CBS3H
nepeMeHHast 5) aT0 OTpHUIaTENbHAS ETIS 00PATHOM CBS3H
2) A — BHeUIHSS IepeMeHHast 6) B muarpamMmMe HeT 0OpaTHOM CBA3M

7) HabnroaeTest SKCIOHEHIMAIbHBIN pocT C
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3) D — BHyTpeHHSIS

MepeMeHHast

28. Moguenb BonbTeppa paccmaTpuBaeT
1) BO3pacTHYIO CTPYKTYPY MOMYJISAIIUN 4) B3auMoOJIciiCTBHE JIBYX BUIOB
2) rI00AbHYI0 MUPOBYIO JTHHAMHKY 5) MUHAMUKY TOMYJISAIUH
3) KOHKYPEHTHBIC OTHOIICHHUS 6) OTHOIICHUS «XHITHUK-)KEPTBA»

YCTAHOBUTE COOTBETCTBUE

Buowr mamemamuyeckux
29. Ipusnaku knaccugpuxayuu .
Modenei
1) XapakTep oToOpakaeMbIX CBOICTB 00bEKTa a)  AnroputMuYeckue
2) Crnoco0 mpesicTaBiICHUs CBOUCTB 00bEKTa b)  HmwuranuoHHbe
3) Crioco0 mosyueHus: MOJeIH c)  CrpykTypHbIC
d)  Teoperuueckue
e)  DyHKUUOHAJbHBIC
f)  Dwmupuueckue
OTBeETHL: 1- o 2— o 3—
30.
Juazpamma | Cooeporcanue
1) A>'B a) uem Ooublie A, TeM Oombine B e) ecnu A UCTUHHO, TO B UCTUHHO
2) A>B b) uem Gombiire A, TeM MeHbIIE B f) ecmu A uctunHO, TO B 10XKHO
C) ueMm MeHblIe A, TeM Ooblie B, g) ecinu A JN0XHO, TO B HICTHHHO
d) uem meHbIIE 4, TeM MeHbIIE B h) eciau A noxHO, TO B I10KHO
OtBetnl: 1 — 2—
31. Obpamnas cés3b Ooicudaemvlii mun OUHAMUKU
1) IMonoxurenbHas a) HEOrpaHMYCHHBIH POCT
2) OtpunarenbHast b) skcroHeHIManbHOE yObIBaHHE
C) CcTpeMIIeHHE K HEKOTOPOU 11en
d) SKCHOHEHIIMATLHOE BO3PACTaHUE
€) KoyiebaHuUs ¢ TIOCTOSTHHOW aMILTUTY/I0H
f) mpeObiBaHKE B CTAIIMOHAPHOM COCTOSTHHU
OtseTtsl: 1 — P 2—
32.
Tun ceasu Ilapa nepemennvix
1) MonoxwurenpHas a) YHCJIEHHOCTb MOMYJISAIUA —> POXKIAEMOCTh
2) OtpunarenbHas b) uuCIeHHOCTH MOMYMSIMUA —> CMEPTHOCTh
C) POXKAaEMOCTh —> YHCICHHOCTbH MOIYJISIIIUN
d) cMepTHOCTb—> YHCIIEHHOCTH TOMYIISIIH
€) yIenbHas POKIAAEMOCTh —> POXKIAEMOCTh
f) ynenbHas cMEPTHOCTH — CMEPTHOCTD
OtseTtsl: 1 — o 2—

YCTAHOBUTE MPABUJIbHVIO IOCJIEJIOBATEJIBHOCTB!

33. Pacmoyio)uTe MOJIENH 10 CTETICHH BCEOOITHOCTH (B MOPSIKE OT YaCTHBIX J10 O0Jee 00X ):
__ (¢wusnyeckue

____ TEOMETpHYECKHE

___ MareMaTU4ecKue

34. PacrionoxuTe HEKOTOPBIE ATAIbl MOJEIMPOBAHUS 10 NOPSAIKY UX BBIIOJIHEHUS:
IIPOTHO3UPOBAHUE
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_____(opmynupoBaHue IpoOIeMbl
_____(dopmanmzanus Moaenu

pa3paboTKa KOHIIENTYAIbHOW MOJICIN
_____TapaMeTpuyecKas UIACHTHPHUKAIUSI
____Bepuduxanus paboTbl MOAEIU

35. BbIBOA OCHOBHOI'O YpaBHEHHUS JUHAMHUKYU YHUCICHHOCTH MOMYJISIIUU

_____ BBECTH MOHATHUE YACIBLHON CKOPOCTH MPHUPOCTA

_____mepeiTu Kk nipeaeny npu At—0

____ TIONYYHUTh HETIPEPHIBHYIO MOEITH

___ HaWTH HapallleHHOE 3HAYCHHEe YUCICHHOCTH 3a niepro (t+ A t)

_____ OmpenenuTh JTUHEHHBIC (YHKITUU MPUPOCTA POKIAEMOCTH U CMEPTHOCTH
____3alduKcHpoBaTh MOMEHT BpeMeHHU t U 1aTh emy mpupaiienue At

_____ ONpeNeiuTh CPEIHIOI CKOPOCTh H3MEHEHHS YUCIICHHOCTH 3 repuo At
HAPUCYUTE!

36. DnemenTapHas AuarpaMmma mpoIyKIIMOHHOTO MIPOIIecca UMEET BH/T

Bonpocsl k 3k3aMeHy

1. TloHATHEe MaTeMaTUYECKOTO MOJEIUPOBAHMS: II€IH, YPOBHHU, Ha3HAUYCHHE,
MIPUMEPHI.

2. MopenvpoBaHue KaK OCHOBHOM METOJ TO3HAHMS CIOKHBIX TPUPOTHBIX
CUCTEM.

3. DxocucTemMa Kak OOBEKT MaTeMaTHYECKOTO MOJICTUPOBAHMS U CJIOXKHAS
JTMHAMHUYECKasi CUCTEMA.

4. TIpuHIUIIBI CHCTEMHOCTH MOJICTUPOBAHUS YKOJIOTUUECKUX OOBEKTOB.

5. Mopenu:  moaxoasl K kiaccudukanuu. (OCHOBHBIE BHIBI MOJENCH,
HCIIOJIB3YEMBIX B SKOJIOTHH.

6. O030p CyIIECTBYIOMUX MOIAXOJO0B K MaTEMaTHYECKOMY MOJCIUPOBAHUIO
HKOJIOTUYECKUX MPOLECCOB.

7. Bugel Mogmenedt mo cnocoOy MpencTaBiICHUsS CBOMCTB  OOBEKTa
(aHanMTHYECKHE, AITOPUTMUYECKHE, UMUTALIUOHHBIE).

8. Bumei Mopeneit mo Qopme mnpeactaBieHus cucteMm (du3uUecKue,
UKOHOTpaduyecKue, 3K0J0ro-MmaTeMaTH4ecKue u Jp.).

9. Tunbl TOBEAECHHS] CUCTEM BO BpPEeMEHH. J[MHaMHUYECKHE U CTaTUYECKUE
MOJIEJIH.

10. He3zaBucumbie TEHACHIIMU B MOJEIMPOBaHUU. VICMoOnb30BaHWE METONA

MonTe-Kapiio B MojenupoBaHuu.
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11. Obmme cBoiictBa Mmognenedl.  TpeOoBaHus, pEeNbABIIEMbIE K
MaTEMaTUYECKUM MOJIETISIM.

12. Ha3nauenue MaTeMaTUyeCKOTO MOJCIUPOBaHUS cucTeM. [Ipumepsl.

13. Ctanuu pa3paboTKH MOJEIN U OCHOBHBIE ATAIBI MOJEITUPOBAHHSL.

14. O6mass cxema U3yYEHUsl CIOXKHBIX JIMHAMUYECKHUX CHCTEM METOJOM
MaTEeMaTHYECKOTO MOJICITUPOBAHHUSL.

15. Dtanbpl  MoOJEAMpPOBAHUA:  NapaMeTpuyueckas  HACHTU(UKALUA U
MaTemMaThueckas (popmanuzanus.

16. DneMeHTHI TeOpUHU TO00MS, TIPUMEHSIEMbIE B MOCITMPOBAHNUY.

17. IlpuunHHO-CIIEICTBEHHBIE CBSA3M: MOJIOKUTENbHASI U OTPHULIATEIbHAs CBA3H,
IIUKJTBL.

18. IToToxoBbie nuarpaMmMbl. @OH/IBI ¥ IOTOKH, MPUMEPHI. [IprMepbl HEKOTOPBIX
IIPOLIECCOB.

19. IIpomyKImOHHBIN ¥ TUHEHHBIN Tpo1iecc, S-00pa3Hblil poct. [IpumMepsr.

20. OcHOBHOE ypaBHEHHE IUHAMHMKH 4YHMCIEHHOCTH momyisiuu. IloBenenue
MOJIEJIH TP Pa3HBIX 3HAUCHUSAX IMapaMETPOB.

21. Jloructuyeckoe  ypaBHEHHWE JMHAMUKA  YHCIECHHOCTH  TMOMYJSIUU.
JuckpeTHas u HenpepbiBHAsA (OpMBI. 3ana3bIBaHUE B CUCTEME.

22. Mogenb BonbTepa (KOHKYpEHIIHS 110 TUTAHHUIO).

23. Monenu CUCTEMBI «XUIIHUK — KepTBa». Tumbl Tpopuueckux QyHKIIUI.

24. [lpumeHneHre MaTeMaTUYECKUX MOJICNICH B SKOJIOTHH.

O0pa3upl 3K3aMeHAIIMOHHBIX OUJIETOB
MWHHUCTEPCTBO HAYKH U BHICHIETO OBPA30BAHUS POCCUMCKOM
OEJEPALIMU
®deepajibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/IbHOE YUPEKIeHHE
BbICIIEr0 00pa3oBaHust
«/lanbHeBOCTOUHBIH (peqepanbHbIii YHHBEPCUTET
IlIkoj1a ecTecTBEHHBIX HAYK
OOII 05.03.06 — Dkon0rUs ¥ NPUPOIONOTb30BAHUE

mudp, Ha3BaHUE HANPABJIEHUS MOATOTOBKU
JucuuruinHa DKO0JIOTHYECKOe MOJIEAUPOBaHUE

®opma 00yueHus: ouHas
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Cemectp 8 2023-2024 yueGHOTO rosma
Peanuzyromas kadgeapa: IKoI0TUH
IK3aMeHAIMOHHBIN OmnJieT Ne 1
1. TloHaTtwe MaTeMaTUYECKOTO MOJICTUPOBAHUS U MOJICIH: 1IEJIM, YPOBHHU, HA3HAUCHHE,

npumepbl. OCOOEHHOCTU MOJIETH
2. OcHOBHOE ypaBHEHHE NWHAMHUKHU YHACICHHOCTH momymsanuu. [loBenenrne Mmonenu mpu
pa3HBIX 3HAYEHUSIX IapaMeTPOB.

3aB. kadenpoit

MLIIL. (mkosbl)

MHWHHACTEPCTBO HAYKH U BLICHIETO OBPA30OBAHUS POCCUMCKOM
OEIEPALINN
denepanbHOE rOCYIapPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00pa30BaHUs
«/laJIbHEBOCTOYHBIN (perepanbHbBIi YHUBEPCHUTET»
IIIxo/1a ecTeCTBEHHBIX HAYK
OOII 05.03.06 — DKOIOTHUS ¥ MPUPOJIOTIOTH30BAHNE

mudp, Ha3BaHUE HAMPABICHUS MOTOTOBKU
JucuurirHa DK0JI0THYecKoe MOJAETUPOBAHUE

®dopma o0yueHus ouHast
Cemectp 8 2023-2024 yuebHOTO roga
Peanuzyromias kadgeapa: IKoa0oruu
JK3aMeHANMOHHBIN OusieT Ne 2
1. Hcropus SKOJIOTHYECKOTO MOICIUPOBAHUS

2. Mopenu CUCTEMBI «XUITHUK — KepTBay. TUbl Tpoduueckux (yHKIIUMA.

3aB. kaeapoit

M.II. (1KoJibn)

TecToBbIe 3a1aHKs A1 POBEPKU CHPOPMUPOBAHHOCTH KOMIIETEHUMH 110
AUCHUILINHE

OIIK-1 - Bnagenne 6a30BbIMU 3HAHUSAMH B 001acTH (h)yHIAMEHTAIBHBIX PA3/IeIOB
MaTEeMaTUKH B 00BbEME, HEOOXOIUMOM ISl BJIQJCHHS MaTEeMaTHYCCKUM ammapaToM
AKOJIOTMYECKUX HayK, 00paboTKM MH(OpMAlMM U aHajlu3a JAaHHBIX IO DKOJIOTUU U
MIPUPOOTIOTH30BAHUIO

1 6apuanm
No Bonpoc Omeem
1 MaremaTuyeckue MOJIeNIH, CO3/IAI0IIUECs B 1) sMmepudecKuMH,
pe3yJbTaTe MPOBEICHUS YKCIIEPUMEHTOB U




38

MOCJIETYIONIEH KaMepaaIbHOW 00pabOoTKH UX
pe3yIbTaTOB, HA3bIBAIOTCS

1) smmepudeckumuy,

2) CTaTHCTUYECKHMH,

3) TeopeTHYECKUMH,

4) MMHTAIMOHHBIMHU.

2 sapuanum
No Bonpoc Omeem
1 Cranus HEOCPEACTBEHHON pa3pabOTKU 2) omnpeaieneHun
MOJIEJIN 3aKI0YAEeTCs B KO3 PUITUEHTOB
1 )1oruKO-MaTeMaTHYECKOM ONMCAHUN YPaBHEHUM.

MOJICIIUPYEMOU CHCTEMBI B COOTBETCTBHH C
dbopmynrpyeMoit poOIeMoii;
2)ompeneneHuu KodHPUIIMEHTOB ypaBHEHUN.
3) onucanuu IPoOJIEMBI U TIeNIekH
MOJICTUPOBAHUS

[IK-2: BnageHuem wmeTojaMu OTOOpa mMpod U MPOBEACHUS XUMHKO-
AQHAJTUTUYECKOTO  aHaJu3a BPEIHBIX BBIOPOCOB B  OKPYXKAIOIIYIO  Cpeny,
FEOXUMUYECKUX HCCIIeIOBaHUM, 00pabOTKH, aHAIN3a U CUHTE3a MPOU3BOJICTBEHHOM,
MOJIEBOM M JIADOPATOPHOM HKOJOTrMYEeCKON WH(pOpMAaIMU, METOJAMU COCTaBICHUS
AKOJIOTMYECKUX M TEXHOTEHHBIX KapT, coopa, 00pabOTKH, cUCTeMaTU3allu1, aHaIu3a
uHpopmaruu, QopmupoBaHusi 0a3 JaHHBIX 3arpsI3HEHUS OKPYXKAIOIIEH Cpelibl,
METOJIaMHU OLICHKH BO3JICHCTBUS Ha OKPY>KAIOIIYIO CPENY, BBISIBISTh UCTOYHUKU, BUJIBI
U MaciTabbl TEXHOT€HHOTO BO3ACHCTBUS

1 eapuanm
No Bonpoc Omeem
1 [Tponecc MoaenMpoBaHus BKIOYAET CTAUU 1) bopmanuzarumy,
1) dopmanuszanmu, MOACTUPOBAHHS U MOJEIUPOBAHUS U
WHTEPIPETAINH, WHTEPIpETANN

2) GbopMyHpoBaHHs MPOOJIEMEI,
dbopmanuzauu, MOICIIUPOBAHUS U
UHTEPIPETAIINH,

3) dopmynupoBaHus MPOOIEMBI, pa3padOTKH
Moiend, (hopManu3aiuu, MOJAeIMPOBAHUS U

HHTEPIIPETAIIUH.
2 KoaddumueHT ecrectBeHHOM THOCIH 2)4UCIECHHOCTH
TPaBOSTHBIX )KHBOTHBIX 3aBUCHT OT: TPaBOSITHBIX,

1) YUCIIEHHOCTH XHUIIHUKOB,
2) YUCIICHHOCTH TPABOSITHBIX,
3) npoMmbICIIa YeIoBeKa,

4) Guomacchl pacTCHHIA.

2 sapuanum
N | Bonpoc Omeem
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Cno>XHOCTh MOJCIIUPOBAHUS JCHCTBUS
OKpYXarIen cpeibl Ha
OpraHu3Mo0yCIIOBIIEHa, MPEXK/IE BCETO, €€
1) uepapXuIHOCTHIO

2) HE3aMKHYTOCTBIO,

3) moymakKTOPHOCTHIO,

4) WMHEPIMOHHOCTBIO.

3)nonudaKTOpHOCTHIO,

JI71st IPOTrHO3a YMCIACHHOCTH MOMYJISIIHN
ypaBHeHHEe MaslbTyca MOYKHO HCIIOJIb30BaTh Ha
IIPOMEIKYTKE BPEMEHHU

1) 6eCKOHCUHOM,

2) IMOCTaTOYHO JJIUTEIIHBHOM,

3) KOpPOTKOM,

4) ompeaereHHOM

3) KOpOTKOM,




