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1. IJIAHUPYEMBIE PE3YJIBTATBI OBYUEHUS
1.1. lean u 32724y JUCHUILIHHBI

Leab ocBoeHMs] TMCHMIUIMHBI «MoOJEnMupoBaHHE 3KOCUCTEM»: (OPMHUPOBAHHS y CTYIEHTOB
KOMIIETEHIIMH B 6a30BbIX 00JIACTSIX 3KOJOIMH U OLEHKU COCTOSTHUSI IPUPOJHOM Cpeibl.

3agauu AMCHMILINHBI:

- IaTh NPEeJCTaBIeHNE 00 OOLIMX NPUHIUIIAX MOAEIMPOBAHNUS B 3KOJIOTHH;

- HAyYUTh [IPUMEHITh METOJIbl CUCTEMHOI'O aHAJIN3a IPU PELIEHUN TEOPETUUYECKUX U MPUKIA-
HBIX 3aJ1a4 B 9KOJIOTHH.

1.2. Ilnanupyempbie pe3yabTaThbl 00y4eHUsI

B pe3ynbraTe 0CBOSHMS TaHHOM TUCIUILIMHBI Y 00y4aromuxcs GOpMUPYIOTCS CeIYIOIIHEe
KOMITETECHIIUH

JIIK-2. Cioco0GeH yyacTBOBAaTh B MPOLIeypaX MOHUTOPHHTA OKPYKAIOIIEH Cpe/ibl B MECTax
MIPOBEICHUS UCCIICIOBAHUM U TPOBOUTH aHAJIU3 MPUPOIHBIX 00PA3IIOB.

JIIK-4. Cioco0OeH yyacTBOBATh B OI[EHKE OOBEKTOB MPUPOJHON CPEIbl, UX 0€30MaCHOCTH IS
3I0POBBS JIIOJIEH M OKPYXKAIOIIEH CPeJIbl.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM MPOI'PAMMBI

JlucuuriuHa BXOAUT B 4acTh, GOPMHUPYEMYIO yYACTHHUKAMU 00pa30BaTEIbHBIX OTHOIIIE-
Huii brioka 1 «/lucuurninuael (MOIYN)» U SABJISIETCS 3JIEKTUBHON AUCIUIUIMHOM.

J171s1 OCBOGHMS AUCIUIUIMHBI CTYACHTBI UCIIOIb3YIOT 3HAHUSA, YMEHUS U BUbI J€ATEIbHO-
CTH, COPMHUPOBAHHBIC B TPOIECCE M3YUCHUS APYTUX JAUCHUILIUH: «IKOJIOTHS MOCKOBCKOTO
perrnoHa», «OCHOBBI 3KOJIOTHH», «IJKOJIOTHS KUBbIX OpraHu3MoB». llomydyeHHble B mpolecce
00ydYeHUs 3HAHUSI MOTYT OBITh UCIIOJB30BaHbI B HAYYHO-HCCIICIOBATEIILCKON paboTe, IPHU HAITH-
CaHUH BBIMTYCKHOW KBATH()HUKAITMOHHON pabOTHI.

3. OFbEM U COJAEPKAHUE JUCIIUIIJIMHBbI

3.1. O0neM TUCHMILIHHDI

IToxa3atenb o0beMa IMCHMIIJIMHBI ®opma o0ydeHus
Ounasn

O0BEM AUCHUIUINHEI B 3aU4E€THBIX €IUHULIAX 2
O0beM TUCHUIIIMHBI B Yacax 72
KonraktHas pabora: 36,2
Jlexumn 12!
ITpakTHyeckue 3aHATHS 24

13 HUX, B OpPME NPAKTUIECKOM IMOATOTOBKH 8
KoHTaKTHBIE Yachl HAa MPOMEKYTOUHYIO aTTECTALUIO: 0,2
3aueT 0,2
CamocrositenpHas pabora 28
KoHnTponb 7,8

dopma IPOMEKYTOUHOM aTTECTALMK: 3a4ET B 8 CEMECTPE.

1
Peanmsyercs B hopmarte 37EKTPOHHOTO 00YyUSHHS ¢ IPUMEHEHUEM JHCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIO-
THi



3.2.Conepskanue QM CHUAININHbBI

Kos-Bo yacoB
[IpakTuueckue 3a-
HaumenoBanue pa3jae/ioB (TeM) HATHS
JIMCHHMIUIMHBI ¢ KPATKUM CO/Iep:KaHHeM
S
=
[} W3 Hux,
= B hopme
Obmiee | mpakTH-
KOJ-BO | YECKOM
MO/ATO-
TOBKH
Paznen 1. OcHoBbI Teopuu cucteM. CUCTEMHBIH MOXX0 B IK0JI0-
THH.
Tema 1. O0mmue nmoHsATHSA Teopun cucteM. OmnpeneeHue «CUCTEMbBIY, 2 2
ee CTpyKTypa U GyHKIHU. [[pUHIAITEI CHCTEMHOCTH.
Tema 2. brocdepa kak cuctema. DKoCUCTEMa KaK 00BEKT MaTeMaTH- 2 2
YECKOT0 MOJICITUPOBAHUSL.
Paznen 2. CucreMHbI aHAJIU3 B AKOJOTHM ¥ OCHOBHbBIE
NPUHIHUIBI MOIEJIMPOBAHUS.
Tema 1. InpopmaliioHHOE OMCaHHE SKOCUCTEM. 2
Tema 2. KoHnienryajibHbIe 1 MATEMATHICCKIE MOJICIIN B 3KOJIOTHU U 2 2
9Tarnkl ux nmocrpoenus. Kiiaccudukamnus Moaenei.
Tema 3. AHanUTHYECKHE, UMUTAIIMOHHBIE U IMITUPUKO- 2
CTATUCTUYCCKHE MOJICIIH.
Tema 4. MonenupoBanue BO3/IeHCTBUS Cpeibl Ha OMOIIEHOTHUECKUE 2
KOMITOHCHTBI SKOCHCTEM.
Tema 5. Jlemorpadudeckue Mmoaenu. 4 2
Tema 6. MoienupoBaHue IPOLECCOB B COOOIIECTBAX U IKOCUCTE- 4 2
Max.
Tema 7. MozenupoBanue ro0albHBIX IPOIECCOB B OHochepe. 2 2
Tema 8. [IprMeHeHEe HEKOTOPBIX KOJMYECTBEHHBIX METOJO0B B 3KO- 6 4
JIOTHYECKHUX HMCCIACAOBAHUIX.
Hroro: 12° 24 8
INPAKTHUYECKAS ITOJIIOTOBKA
Tema 3amaHue Ha MPAKTUYECKYIO MOATO- KomunyectBo
TOBKY JacoB
Tema 5. Jlemorpaduueckre MoaeH. CocTaBHUTh MOJICIN TUHAMHUKH YuC- | 2

BOJIKOB.

MOITYJIAIIMN BOJIKOB.

JICHHOCTH Ha NNpUMEPE NOMYIAIINN

CocTaBuTh MOJIENIA BO3PACTHOM
CTPYKTYpPHI MOMYJISIIIUU HA IPUMEPE

2
PGEU'II/ISYCTCH B q)OpMaTC DJICKTPOHHOI'O O6y‘{CHI/I$I C IPUMCHCHUEM JUCTAHIUOHHBIX 06paSOBaTeJ'H)HLIX TCXHOJIO-

THi




KEpTBay.

CocTaBUTh MOJIEIN KOHKYPEHIIUH 32
pecypchl, OTHOLUIEHHUMN «XUIIHHUK —

Tema 6. MoaenupoBaHue IPOIECCOB B
cooO1IecTBax U HIKOCUCTEMAX.

PaccMmoTpeTs MO/i€h MHOTOMEPHOH | 2
(byHImaMeHTAIBHON) SKOJIOTHYECKOM
HUIIA XaTYMHCOHA.

Tewma 8.. [I[pumeHeHne HEKOTOPBIX KO-
JUYECTBEHHBIX METOOB B IKOJIOTHYE-

CKHX HUCCIICOOBAHUAX.

cdepsl.

Cocrasiienne MOACIIN r1100aJILHOTO

Onenka 3arpA3HCHUSA 3E€MJIM U aTMO- 4

pa3BUTHSL.
4. YYEBHO-METOJIUYECKOE OBECIIEYUEHUE CAMOCTOSITEJIBHOM PA-
BOTbI OBYUAIOLIIUXCA
Tema st camocTos- N3yuaempie BOIIPOCHI Kon-Bo | ®opmbl [Metoauue-| Dopma
TEITBHOTO U3YYCHUS 4acoB |CaMoOCTOsI- [CKoe 00ec-| OTUET-
TENbHOW | TMEUeHUe | HOCTH
paboThl
OO61re noHsTUs CucreMbl ¥ 3aKOHOMEPHO- 2 Anamu3 | YuebHo- | Tecto
TEOPHUH CUCTEM. CTH uX (POPMUPOBAHUS U JuTepa- | METOIU- | CTO-
[TpunHUMIIBI CH- pasButus. Knaccudukanus TYpHBIX | YeCKOe BbIC
CTEMHOCTH. cucreM. CTpyKTypa CUCTEM. UCTOY- obecrie- | 3ana-
NudopmannoHHbIi MOIX0 HUKOB, YeHHE HUS
K aHaJHU3y CUCTEM. KOH- TTUCITN-
CHEKTU- | TUTUHBI
poBaHue
buocdepa kak cu- | buocdepa kak cucrema. 2 Anamu3 | Yuebno- | Ho-
creMa. Okocucrema | XapakTepUCTUKHU 3KOCH- JuTEpa- | METONIU- | KA
KaK OOBEKT Mate- cteM. CTpyKTypa 3KOCH- TYPHBIX | YECKOE C mpe-
MaTHYECKOTO MO- CTEMBI. DHEPreTUYECKUE, UCTOY- obecne- | mpe-
JEITUPOBAHMSL. BeIIECTBEHHBIE U HHPOpMa- HUKOB, YeHue 3€H-
[IUOHHBIE TIOTOKH B KOCH- KOH- TTUCITU- Talu-
cremax. Ponb MoaenupoBa- CHEKTU- | TUTUHBI el
HUSI IPY aHAJTN3€ YKOJIOTH- poBaHue
YECKUX CHUCTEM U B YIIPaB-
JIEHUH TPUPOJIOTI0NIb30Ba-
HUEM.
CucreMHbIi aHanM3 | DKocHUcTeMa Kak 00BbEKT 4 Anamuz | YueOno- | Tecro
B HKOJIOTUHU U OC- MaTeMaTU4eCKOro MOJIEIH- auTepa- | METOIU- | CTO-
HOBHBIC TPUHIUTIBI | poBaHus. MHpOpMaImoH- TYPHBIX | YECKOE BbIE
MOJIETTUPOBAHUSI. HOE OMKMCAHUE YKOCUCTEM. UCTOY- obecrie- | 3ana-
KonnenryansHbie 1 MaTe- HUKOB, YCHHE HUS
MaTHYECKUE MOJICIIH U JTa- KOH- JUCLU-
bl uX mocTpoenus. Kiac- CIEKTH- | TUTHHBI
cudukanus mojenei. AHa- poBaHue
JTUTAYECKHUE, UIMHUTAIIMOH-
HBIE U YMITUPUKO-
CTaTHUCTUYECKUE MOJIEIIH.
MonenupoBanue B3aumocBsi3p 3x0cHCTEMBI 4 Anamu3 | YuebHo- | [o-
BO3/ICICTBUS Cpelbl | CO CPEIOM U Ipeiesbl Toe- JaUTepa- | METOAM- | KIIaj
Ha OUoIeHOTHYE- PaHTHOCTH BO3/ICHCTBUM. TYPHBIX | 9€CKOE C mpe-
CKHe KOMITOHEeHTHl | Bimstaue paktopoB. Mone- UCTOY- obecrie- | mpe-




9KOCHCTEM. JIX 3aBUCUMOCTH CKOPOCTH
OMOJIOTUYECKHX TIPOIIECCOB
OT TeMrneparypsl. BiusHue
Cpelibl Ha POXKIAEMOCTb.
Jlumutupyromue GakTopsl.
O1eHKA UX BIUSHHA.

HHKOB, YyeHue 3¢H-
KOH- JTUCIIHU- Talu-
CHIEKTH- | IJIMHBI en
poBaHue

Hemorpaduueckue | Monaenu TMHAMUKH YHC- 4 Ananms VYuebno- | Jlo-
MOJEIIH. JIEHHOCTH IOyJranuil. Mo- auTepa- | METOOU- | Kiaj
JIEJIM BO3PACTHOM CTPYKTY- TYpPHBIX | YECKOE C mpe-
pI nomyJsiuid. Moaenu UCTOY- obecrie- | mpe-
BBEDKHBAHUS. HHUKOB, yeHue 3¢H-
KOH- JIACITH- TaIu-
CHEKTH- | IIMHEI en
poBaHue
MonaenupoBanue Mojenu KOHKYpEeHIIUHU 3a 4 Ananus VYuebno- | Jlo-
MIPOIIECCOB B CO- pecypchl, OTHOIICHUH auTEpa- | METOIU- | KA
00IIeCTBaxX M DKO- | «XHUIIHHUK — KepTBa». Mo- TYPHBIX | YECKOE C mpe-
CHCTEMax. JIEJTH TIPOCTPAHCTBEHHOTO HCTOY- obecrne- | mpe-
pacrpeiesieHus: OpraHu3- HHUKOB, YyeHue 3CH-
MOB. MoJielIb 3KOJIoruJe- KOH- JIACITU- Tanu-
CKoH HuIIM. Moaenu CIEKTU- | IJIMHBI el
YCTOMYMBOCTH COOOIIECTB. poBaHue
MoaenupoBanue Mogenu 6uoreoxuMmuye- 4 Anamns VYuebno- | Jlo-
I00ABHBIX TIPO- CKHX IIUKJIOB. Monenu npo- auTEpa- | METOIU- | KA
11ecCoB B Onocde- QyKTUBHOCTU. Moenu no- TYPHBIX | YECKOE C mpe-
pe. TOKa sHeprun. Mozaenu HCTOY- obecmnie- | mpe-
IBOJTIOLIAN OHMOCHEPHI. HHUKOB, YyeHue 3CH-
KOH- JIACITU- Tanu-
CHEKTH- | IIMHBI en
poBaHue
IIpumeHeHue He- Mopenu BOJHBIX 9KOCH- 4 Anamuz | Yuebno- | [o-
KOTOPBIX KOJIMYE- CTEM. JuTEpa- | METONIHU- | KA
CTBEHHBIX METOAOB | MoJenu JIeCHBIX C000- TYpPHBIX | YECKOE C mpe-
B DKOJIOTUYECKHX IIECTB. HCTOY- obecrie- | mpe-
HCCICAOBaHUSAX. OueHka 3arpsi3HeHUs aTMO- HHKOB, YeHUE 3€H-
chepsl U MOBEPXHOCTH 3EM- KOH- JIACITU- Tanu-
IIH. CHEKTH- | IIMHBI en
DKOJIOr0-3KOHOMUYECKHE poBaHue
MO/ICITH.
Mopenu rino6anbHOTO pas-
BUTHSA.
28

5. ®OH/JI OHEHOYHBIX CPEACTB VI ITIPOBEJEHU S TEKYIIEH U ITPO-
MEXYTOYHOU ATTECTAIIUHA 11O JUCHUIIVINHE

5.1. [lepeyeHb KOMIETEHIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHUPOBAHUSA B NPoLiecce 0CBoOe-
HHs 00pa30BaTeIbHOI NPOrPaMMBblI

KOI[ N HAUMCHOBAHHC
KOMIICTCHIIU U

Otansl GOpMHUPOBAHUS
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JIIK-2. Criocoben y4acTBOBaTh B MPOIIETY-
pax MOHUTOPHHTA OKPYKAOIIEH Cpebl B Me-
CTax MPOBEJICHHS UCCIICIOBAHHIA U TIPOBO-

JIUTh aHAJIN3 TPUPOTHBIX 00Pa3IOB.

1. PabGoTta Ha y4eOHBIX 3aHATHIX
2. CamocTtodrenbHas paboTa

JITK-4. CriocobeH y4acTBOBaTh B OIICHKE
00BEKTOB MPUPOTHON CPEJIbl, UX Oe30macHo-
CTH JUTS 3I0POBbS JIFOJICH U OKPYKaIOIIeH

CpEJIbL.

1. PaboTa Ha y4eOHBIX 3aHATHSIX
2. CamocTosrensHas paboTa

5.2. Onucanue noka3sareJieii U KpUTepueB OLIECHUBAHUS KOMIIETEHIMI HA Pa3JIHYHBIX 3Ta-
nax ux (popMuUpoOBaHUs, ONUCAHHE IIKAJ OLlEeHUBAHUSA

OueHu-
YpoBeHb Ortan
BacMbIe Onucanue Kpurepun [Ixana
chopmupo- | Qopmupo- .
KOMIIEe- noKasareseu OLICHUBAHUSI | OLICHUBAHUS
BaHHOCTHU BAaHMS
TEHIIUU
HIIK-2 | IToporoseiii | 1. PaboTa Ha | 3name: Ompoc, Te- | Ulkana
y4eOHBIX - IPUHLUIBI CUCTEMHO- | CTUPOBAHUE. | OLICHUBAHUS
3aHATHUAX CTU; OoIIpoca.
2. CamocTO- | - KkpUTEpHH BBIIEICHHS, Ilkana
ATCIbHAA BUJIBI, CTPYKTYpy H OLICHUBAHUS
pabora (GyHKINU CHCTEM; TECTUPOBa-
- OCHOBHBIE TIOJIOKEHUS HUSL.

CUCTEMHOM OpraHusa-
MW MHpA, KPYroBOPO-
TaX BE€HICCTBA, IIOTOKax
SHepruu u uHpopma-
MM B DKOCUCTEMAX,

- HampaBJI€HUsl H3yue-
HHS DKOCHUCTEM;

- IPHUHIMIBI CUCTEMHO-
ro aHaJIN3a;

ymembv:

- IPUMCHATH DKOCH-
CTEMHBIN MOAXO0M B
WU3y4YEHUN OKPYKaro-
1IEN Cpebl




[IponBuny- | 1. Pabora Ha | 3Hames: Hoxnan, npe- | Hlkana
ThII y4eOHBIX - METOJbl 3KOJIOTHYe- | 3eHTalus, OIICHUBAHUS
3aHATHAX CKMX  HCCIEJOBAaHWI: | IpaKTH4e- JOKJIa/1a.
2. Camocto- | gaGmomenue;  JKcre- | ckag moaro- | Llkama
ATCIIbHAA PYIMEHT; MOJIEIMPO- | TOBKA, KOH- | OIICHUBAHUSA
pabora BaHUE; TPOJIbHOE npe3eHTa-
| - CBOWCTBAa OCHOBHBIX | 3aJJaHHE 107078
MaTEMaTUYECKUX  MO- [IIxana
JieNel, IPUMEHSIEMBIX B OLICHUBAHUS
| MOMYJIALIMOHHONW  JKO- npakTuye-
| Jorum, OHOreoLeHoo- CKOM MOJ-
T U IPYruX OHOJIOTH- TOTOBKH.
| 4ECKMX TUCLMIIIMHAX. [xana
| ymems: OIICHUBAHMUS
| - craBuTh 3a1a4M B 00- KOHTPOJIb-
JIACTH aHAJIN3a 3KOJIO- HOIO 3aja-
| THYECKHX TaHHBIX; HUSA
| - TpUMEHSTh MaTema-
| THUEeCKME MeTonbl IS
| pemeHuss  AKOJoruye-
| ckux 3amad.
e1aoemo:
- OCHOBHBIMH METOjIa-
| MU MaTeMaTH4eCKOTo
| MozenHpoBaHUs B DKO-
j JIOTHH.
- HaBbIKaMH pabOTHI C
| IPUKIaIHBIMA  TTAKeTa-
MU NIPOTPaMM
JIIK-4 | IToporoserit | 1. Pabora Ha | 3nams: Onpoc, Te- | lxana
y4eOHBIX - BO3MO>XHOCTHU MPUME- | CTUPOBAHUE. | OLICHUBAHUSA
3aHATUAX HEHM MaTeMaTHYECKUX orpoca
2. CaMoCTO- | MeTO/I0B TIPH M3yYEHUH Ikana
ATCJIbHAA OMOJOTHYECKHX TIPO- OIlCHUBaHHUSI
padora IIECCOB U SIBJICHHIA; TECTHPOBA-
- OCHOBHBIE METO/IbI HUS.
CHUCTEMaTH3aIuH IKC-
NEePUMEHTAIBHOTO Ma-
Tepuaa;
ymembw:
- CHCTeMaTU3UpOBaTh U
aHAJIM3UPOBATH OMOJIO-
TUYECKHE JTAaHHBIC;
[Iponsuny- | 1. PaGora Ha | 3name: Hoxnan, npe- | Hlkana
TBIN y4EOHBIX - OCHOBHBIE METO/IbI 3EHTAIu, OIICHUBaHMUSI
3aHATHAX CHUCTEMaTHU3aluHU JKC- npakTuye- JOKJIa/1a.
2. Camocto- | nepuMeHTanbHOrO Ma- | ckas  moaro- | lkana
ATCIIbHAA Tepuana; TOBKa, KOH- | OLICHUBAHUS
padora - CBOIMCTBa OCHOBHBIX TPOJIBbHOE Mpe3eHTa-
MaTeMaTUYECKUX MO- 3a/1aHle LUU.
JieNel, MPUMEHSIEMBIX B [Ixana

DKOJIOTHH;

OLCHUBAHUA




ymemo:
- CHCTEMaTU3UPOBATh U
aHAJIM3UPOBATH OHUOJIO-
THYECKHE JAaHHBIE,

- MOJICITUPOBATH OMOJIO-
TUYECKHE MPOIIECCHI U
SIBJIEHHSI C UCITOJIb30Ba-
HHEM MaTEMaTHIECKUX
METOJIOB

e1a0emo:

- METOJIaMH 00pabOTKH
U aHAJIMN3a YKOJIOrHuYe-
CKO# MH(pOpMaIHH;

- METOIAaMH CHCTEMHO-
ro aHajJu3a dKOJIOrHYe-
CKOIi 00CTaHOBKH.

MpaKTuye-
CKOM moj-
TOTOBKHU.
IMxana
OLICHUBAHHUS
KOHTPOJIb-
HOTO 3aja-
HUA

IkaJsia oueHNBaHUSA MPAKTHYECKON MOATOTOBKH

Kpurtepuu oneHnBaHus

Baixabl

Bricokast akTUBHOCTD Ha HpaKTI/I‘{CCKOﬁ IIOATrOTOBKEC, BBIITOJIHCHBI JIa6opa—
TOPHBIC UCCIICAOBAHUS B KOJIMYCCTBC HC MCHEC 3

10

CpenHsis akTUBHOCTb Ha MPAKTUUECKOM MOJATOTOBKE, BHIIIOJHEHBI J1Jabopa-
TOPHBIE UCCIIEI0BAaHUS B KoJinyecTBe oT 1 10 3

5

Huskas akTUBHOCTH Ha HpaKTI/I‘{GCKOﬁ IIOATrOTOBKEC, J1a6opaTopHoe HCcCiIca0-
BaHHC HC BBIIIOJHAJIOCH

IIkaja oueHUBaHUA ONIPOCa

IToxa3aTenn

Baan

OTBeT NOJIHBIN U COAepKATENbHBIN, COOTBETCTBYET TEME; CTYACHT
yMeeT apryMEHTUPOBAHO OTCTAauBATh CBOXO TOUYKY 3pEHUs, JEMOH-
CTPUPYET 3HAHWE TEPMUHOJIOTUH TUCIUIUIMHBIL.

OTBeT B 1IeJIOM COOTBETCTBYET TeMe (HE OTpa’keHbl HEKOTOPHIE ac-
NEKThI); CTYJEHT YMEET OTCTauBaTh CBOIO TOUKY (XOTS apryMeHTalus
HE BCETJa Ha JOJUKHOM YPOBHE); IEMOHCTPUPYET YAOBIETBOPUTEIIb-
HO€ 3HAaHWE TEPMUHOJIOTMH TACIUILINHBIL.

OTBeT HEMOIHBIHN Kak 10 00beMy, TaK U IO COJEPKAHUIO; MTOJIOXKe-
HUS OTBETA HE apIr'yMEHTUPOBAHbI; MPOOJIEMBI C YIIOTpeOIeHnEM
TEPMUHOJIOTHH JUCHUIUINHBL.

MaxkcumanbHoe KonruecTBO 6amtoB — 30 (mo 3 Gana 3a Kax/ablil orpoc).

IIkajia oneHUBAHHUA J0KJIaJa

Iloka3arennb

bamn

HOKJ’I&H COOTBCTCTBYCT 3asIBIICHHOM TEME, BBIIIOJIHCH C MIPUBJICUCHUEM
A0CTATOYHOI'O KOJIMYCCTBA HAYYHBIX U MMPAKTUYCCKUX UCTOYHUKOB II0 TC-
MC, MaruCTpaHT B COCTOAHUN OTBETHUTH HAa BOIIPOCHI IO TEME JOKJIaJAa.

10

I[OKJ'IE[,Z[ B IICJIOM COOTBETCTBYCT 3asBJICHHOM TEMC, BBIIIOJIHCH C IIPUBJIC-
YCHUECM HECKOJIBKHMX HAYUYHBIX U IPAKTHYCCKUX UCTOYHHUKOB I10 TEME, Ma-
TUCTPAHT B COCTOSAHHWU OTBCTUTH HA YaCTh BOIIPOCOB IO TCMEC JOKJIaJa.




,Z[OKJ'I&I[ HC COBCEM COOTBETCTBYET 3asIBJICHHOM TEMCE, BBIIIOJIHEH C UC-
MOJIb30BaHUEM TOILKO 1 mm 2 HCTOYHHUKOB, MAruCTpaHT AOIYCKACT
OIINOKHU IIpH U3JI0KEHUU MaTCpurajia, HC B COCTOSIHUN OTBETHUTH HA BO-
IMPOCHI 1O TECMC OOKJIaaa.

Ikaja oueHMBaHUs NPe3eHTAUN

Iloka3arenn bann
[IpencraBisiemas HHGOPMALIUS CHCTEMAaTU3UPOBAHA, ITOCIEA0BaTEIbHA 10
U Jlorudecku cBsizaHa. [IpoGiema packpsita noaHocTbro. Caenansl 06oc-
HOBaHHBIE BBIBOABI. LIIMPOKO HMCMOJIB30BaHBI BO3MOKHOCTH TEXHOJOTHH
IPOTrpaMMbl, B KOTOPOH BBIIIOJIHEHA PE3EeHTALUS.
[TpencraBisiemas uHGOpMaIKs B 1I€JIOM CUCTEMAaTU3UPOBaHA, 110CIIE10Ba- 5
TEJIbHA U JIOTMYECKH CBsi3aHa (BO3MOXKHBI HEOOJbIINE OTKIOHEHU ). [Ipo-
6i1ema packpbiTa. Bo3MOKHBI He3HAaUMTENbHbIE OMIMOKU Ipu odopmiie-
HUH.
[TpencraBisiemas uHpopMalys HE CUCTEMAaTU3UPOBaHA U/UIM HE COBCEM 1
nocienosarenbHa. [Ipobiiema packpeiTa He TIOTHOCTBIO. BBIBO/IBI HE cre-
JaHbl UM HE 0OOCHOBaHbI. BO3MOXXHOCTH TEXHOJOIMM IMPOrpaMMbl HC-
M0JIb30BAHBI JIMIIb YaCTHYHO.
IIka/na oeHUBAHNSA TeCTUPOBAHMA
Kpurepuu onieHuBaHus Baiel
80-100% mpaBHIILHBIX OTBETOB - KOTJIMYHO) 8-10
60-80% mpaBUIBLHBIX OTBETOB - «XOPOIIIOY 6-8
30-50% mpaBUIBLHBIX OTBETOB - «YJOBJICTBOPUTEIHHOY 3-5
0-20 % mpaBWIBHBIX OTBETOB - «HEY/IOBIECTBOPUTEIHEHOY 2
MaxkcumanbHoe KoauuecTBo 6amioB — 10.
IIIkajna oleHUBAHUSA KOHTPOJIBHOIO 3a1aHHUA
Kpurepuu onieHuBaHuUs Basel
80-100% mpaBMIIEHBIX OTBETOB - KOTJIUNYHO) 8-10
60-80% mnpaBHJIBHBIX OTBETOB - «XOPOIIO» 6-8
30-50% mnpaBUIIBHBIX OTBETOB - «YJOBJIETBOPUTEIBHO» 3-5
0-20 % mpaBWIBHBIX OTBETOB - «HEYIOBIETBOPUTEIHEHOY 2

MakcumanbsHoe KoimmuectBo 0autos — 10.

5.3. TunoBble KOHTPOJIbHbIE 32JaHUS WIH MHbIE MATEPHAJIbI, HE00X0AUMBbIE JIS OLEHKHU

3HAHUI, YMEHUIi, HABLIKOB M (MJ1H) ONbITA 1eATEJIbHOCTH, XaPAKTEePHU3YIOIIHX dTAnbI (hop-

MHPOBaHMS KOMIIETEHIUH B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl

3agaHue HA NPAKTHYECKYI0 IOATOTOBKY

el N

YHMHCOHA.

CocTaBuTh MOJENIN JUHAMHUKY YHCIECHHOCTH HA IPUMEPE MOMYJIALUNA BOJIKOB.
CocTaBuTh MOJIENIM BO3PACTHOM CTPYKTYPHI NOIYJISIIMKA Ha TPUMEPE MOMYJISLHUN BOJIKOB.
CocTaBuTh MOJENIM KOHKYPEHIIUHU 33 PECYPCHI, OTHOLIEHUM «XULTHUK — KEPTBA.
Paccmotpers Moaens MHOroMepHOW ((pyHIaMEHTAIbHON) SKOJIOrMYecKON HUIIM Xat-




5. OreHka 3arpsi3HeHUs 3eMJIM U aTMOc(hepBbl.
6. CocraBineHue MOJIENH TJI00ATIBHOTO PAa3BUTHSL.

[IpuMepHbIe BONPOCHI IIsI ONTPOCa

1. JlaiiTe onpeneneHre CUCTEMBI.

2. Kakue cuctembl Ha3bIBAIOTCSI OTKPBITHIMU, U30JIMPOBAHHBIMU, 3aKPBITHIMU?

3. Kakue cuctembl Ha3bIBalOT FTOMOT€HHBIMU, T€TEPOr€HHBIMU?

4. HazoBuUTE OCHOBHBIE CUCTEMHbBIE IPUHIIUIIBI.

5. [aiite onpeneneHue 3MEPIKEHTHOCTH CUCTEMBI.

6. Uto Ha3bIBaeTCs 1IeJIeBOM (YHKITMEH UITH CTpaTeTUel CUCTEMBbI?

7. YTo Ha3pIBaeTCA JUHAMUKOU CUCTEMBI?

8. B ueM 3axirogaeTcs mporecc caMoopraHUu3alui CUCTEMbI?

9. Kak oxapakrtepu3oBaTh NOHATUSI «CUCTEMHBIN MTOAX01», «CHUCTEeMHBIE UCCae0BaHU», «CH-
CTCMHBIM aHaIN3»?

10. Yro ABIsgETCS TEXHUYECKOH OCHOBOM CHCTEMHOI'O aHaIn3a?

11. OxapaxTepusyiTe 3Tarbl CHCTEMHOT'O aHAJIN3a.

12. ITosicHUTE MOHATHUS «MOJICIIbY, «KMOAEITUPOBAHUE.

13. Kakum TpeOOBaHUAM J10JI)KHA COOTBETCTBOBATH MOJIENb?

14. HazoBute 3Tamnsl npolecca MOACIUPOBAHUS.

15. HazoBute 3Taribl, BeIIEIsIEMbIE B TOCTPOSHUN MAaTEMAaTUYECKUX MOJICIICH.

16. JlaiiTe onpeaesieHUe MOHATHUIM «OMOJIOTHYECKUE CUCTEMBI» U «IKOJIOTHUECKUE CHCTEMBIY.
17. HazoBuTe 0COOCHHOCTY OHOJIOTMYECKOM CUCTEMBI.

18. Kak moapasnensitoTcsi OM0JI0rHYECKUE U AKOJIOTHISCKHIE CHCTEMBI TI0 CTETICHH CII0KHOCTH
CTPYKTYpbI?

19. YUto moHuMaeTcs moJ YKOCUCTEMOM?

20. IlepeuricnuTe OCHOBHBIE XapaKTEPUCTUKU SKOCHCTEMBI.

21. IlpuBenuTe uepapxuio OMOJOTUIECKON OpTaHU3AIH SKOCUCTEM.

22. Ha yem ocHoOBBIBaeTcs HH(OpMaLIMOHHAs Ki1accu(UKalus Mojienieil 3KocucTem?

23. JlaiiTe XapakTepUCTUKY OCHOBHBIX MOAXOJ0B K MOJIEIMPOBAHUIO U TPOTHO3UPOBAHUIO B
9KOJIOTHH.

24. Kak oCcyHIecTBIsSETCS MOACIUPOBAHUE B SKOJIOTUYECKON AEATEIBHOCTH.

25. Kakue Mozienu 1o crnoco0y MoCTpOSHUS UCTIONB3YIOTCS MPU SKOJIOTUUECKOM MOJCIIUPOBA-
HUN?

26. Ha3zoBuTE OCHOBHBIE METO/BI IKOJIOTUYECKUX Hccae1oBaHU. OXapaKTepu3yiTe Kax bl U3
HHX.

27. Ha yem ocHOBaHa KkiacCU(UKAIUS CTATUYSCKUX M TUHAMHUYECKUX MOJIENICH?

28. laiiTe KpaTKyrO XapaKTEPUCTUKY I€TEPMUHUPOBAHHBIX U HEJIETEPMUHUPOBAHHBIX MOJIEIIEH.
29. CocTaBbTe CXEMY CUCTEMHOI'O aHaJIM3a JUIsl pEIICHUs MPAKTUYECKUX IKOJIOTUYECKUX 3a/1a4 U
OIMIIIMTE OCHOBHBIC DTAIIbI.

30. CocTaBbTe 0JI0K-CXEMY JJIS aHAJIM3a BOJIHOTO OaiaHca.

31. Yem xapakTepHbI OJIOKOBBIE CXEMBbI?

32. KakoBbI 11€J11, MPUHIUIIBI U 33/1a49H 3KOJIOT0-?)KOHOMHYECKOTO MOHUTOPUHTA?

33. Kakue Mo/1enu UCIoIb3yIOTCSl B 9KOJIOT0-3KOHOMUYECKOM MOHUTOPUHTE?

34. OxapakTepu3yluTe CTPYKTYpPy MOAENIH MPOJTYKTUBHOTO MPOIIECCa.

35. Kak MOKeT OTpa3uThCs MPOTHO3HOE U3MEHEHUE KIMMAaTUYECKUX NTapaMeTpOB Ha KIIMMATH-
YECKUX M3MEHEHUSIX PACTUTEITHLHOTO TOKpPOBa?

IIpuMepsI TECTOBBIX 3a1aHUI:
1. @ukcarus cBA3€i MeXIy JIEMEHTAMH CUCTEMBI, UHBAPHAHTHAS BO BPEMEHHU, TTIOHUMAETCS
KakK:
1. IToBenenue;



2. CtpyKTypa;
. Cl1oXHOCTB;
. Camoopranu3zanusi.

N W

. I3MeneHue cucteMbl BO BpEMEHU ONPEIEISIETCS KaK:
. IloBenenue;

. CTpyKTypHpOBaHHUE;

. YcIIo)KHEHUE;

. OBoumonus.

AN WO = DN

3. XapaKTepuCTUKH, KOTOPHIE MPUCYIIH IIEJION CUCTEME, HO OTCYTCTBYIOT y COCTABIISIONINX €€
3JIEMEHTOB, Ha3bIBAIOTCS:

1. Cl1oXHBIMU;

. HoBeiMu;

. CTpyKTypHBIMU;

. OYHKIIMOHATbHBIMHU.

AW N

. ITpyHIMI KOHTPUHTYUTUBHOT'O MOBeIeHUS cucteM DoppecTepa 3aKI0uaeTcs B CIEAYIOLIEM:
. Cucrema UCTOPUKO-3BOIOLIMOHHO PAa3BUBAETCS B CTOPOHY YCIOKHEHHUS;

. IToBenenue m000ii cuCTeMbl HeNpeACcKa3yeMo;

. CnoxkHas cuctema pa3BUBaeTCs HE TaK, KaK MbI IIPEAIOIAraeMm;

. UeM riry0rke aHanu3upyeTcsl CI0XKHAs CUCTEMA, TEM MEHee OIPE/IeNICHHbI HALK CYKACHUS O
€€ MOBEJICHUM.

W~ B

5. IlpyuHLIMIT HECOBMECTUMOCTH 3a/1€ TJIaCUT:

1. YeM rimy0oke aHAaTU3UPYETCS CIOXKHASI CUCTeMa, TEM MEHee OIpeIeNICHHbI HAIIH CYKIEHUS O
ee TIOBEICHUH;

2. 1na oObsicCHEHUS U MpeACcKa3aHusl CTPYKTYPHI U (MIIK) TIOBEJICHUS CII0)KHON CHCTEMBI BO3-
MO>KHO MOCTPOCHHUE HECKOJIBKUX MOJIEIEH, UMEIOIINX PaBHOE MTPaBO Ha CYIIIECTBOBAHUE;

3. [ToBenenue n000# CHCTEMBI HETIPEICKA3yeMO;

4. CnoxxHasl cucTeMa pa3BUBAETCSA HE TaK, KaK MbI IIPENOJIaraeMm.

6. CBs13u, npeHa3HAUYEHHBIE JUIS [Tepe/layll BEIleCTBa, SHEPTUU, UHPOPMAIUU U UX KOMOUHAIUI
OT OJTHOTO 3JIEMEHTA K APYroMy, Ha3bIBAtOTCA:

1. IIpssmMbIMu;

2. O6paTHbIMY;

3. HeittpanbHbIMU;

4. KocBeHHBIMH.

7. I'pynibl 3JIeMEHTOB CUCTEMBI, CIIOCOOHBIE MMPE0OPa30BLIBATH BO3IEHCTBHS U BO3/1EHCTBOBAThH
BEIIECTBOM U SHEPTHEH Ha JIPyTHe TIOACUCTEMBI, Ha3bIBAIOTCS:

1. PeientopHbIMUY;

2. DpdpexTopHbIMH;

3. PecdnexcuBHBIMY;

4. JleTepMUHAPOBAaHHBIMH.

8. I'pynibl 371eMEHTOB CUCTEMBI, CIIOCOOHBIE BOCIIPOU3BOIUTH BHYTPH Cce0s IPOIIECCHl HA UH-
(opMallOHHOM YpOBHE, Ha3bIBAIOTCS:

1. AKLIENITOPHBIMY;

2. JleTepMUHUPOBAaHHBIMH.

3. PedexcuBHBIMY;

4. DpbexkTopHbIMU;



9. He cBOIMMOCTH CBOMCTB I1€7I0T0 K CyMME CBOMCTB €r0 4acTel MpeICTaBIsIeT COOOM:
1. [TpyHUIMII HHTETPATUBHBIX YPOBHEH;

2. [TpyHUUI SMEPIKEHTHOCTH;

3. IMpunuun «bputesr Oxkkama;

4. ITpuHIMI HECOBMECTUMOCTH.

10. Metoab! HAy4HOTO 0OBSCHEHUS, CBI3aHHBIE C BBIIBUYKEHUEM CTaTUCTUYECKUX THIIOTE3 U
[IOJIyYEHUEM CTAaTUCTUYECKUX OMMCAHUMN 111 OOBSACHAEMOrO SBJICHUS, HA3bIBAKOTCS:

1. UHayKTUBHBIMU;

2. PekyppeHTHBIMY;

3. UHTyUTUBHBIMHU;

4. lenyKTUBHBIMHU.

11. B.C. ®neituman (1978, 1982) npemioxkun 0OATh MNPUHIUIIOB YCIOXKHSIOIIETOCS 110-
BEJICHUSI CHCTEM.

VPOEHH

5

4 CIOHHEIS

3 CHCTEMEL

2

1 [IpPOCTEIE
CHCTEMEI

[locTaBbTe HAIIPOTHUB IpEIAraeMbIX TPUHIIMIIOB HOMEP, COOTBETCTBYIOIIMI UX YPOBHSM Ha
IIPEACTABICHHON CXEME:

- 'omeocTas (oOpaTHbIE CBA3H);

- Pednexcus;

- BemiectBeHHO-3HEpreTHUecKuil OanaHc;

- [IpunsaTHE pemenunit;

- [Ipeaganranus.

12. YcraHOBUTE NOCIIEN0BATEIBHOCTD 3TANIOB CUCTEMHOTO aHAJIN3a, [IOCTABUB COOTBETCTBYIO-
e nopsaaky mudpst ot 1 1o 7:

O BbIOOp MPOOIIEMBI;

O BHEJPEHUE PE3yJIbTaTOB;

O yCTaHOBJICHHE MEpAPXUHU LIeJIeH U 3a1ay;

O BBIOOp MyTel pelieHus 3a1auu;

O NOCTAHOBKA 3aJIa4M U OTPaHUYEHUE €€ CI0KHOCTU

O MOJIETIMPOBAHUE;

O OILIEHKa BO3MOYKHBIX CTpaTeru.

13. Onucanne CUCTEMBI C TOMOIIBIO MHOTHX MEPEMEHHBIX SIBIISIETCS:
1) BeKTOpHBIM

2) CKaJSIpHBIM

3) paxTopuaIbHBIM

14. CBOICTBO OMOTOTUYECKON CUCTEMBI, C TOMOIIBI0 KOTOPOTO OHA MOXKET MOJIEPKUBATH CBOU
napameTpbl TPU U3MEHEHHSIX BHEIITHEH CPEeIbI
1) camoopranuzanus;



2) aIanTUBHOCTD;

3) cTabunu3anus;

4) caMOBOCIIPOU3BO/ICTBO;

5) nenecooO6pa3HOCTh MOBEICHHMS.

15. CBOMCTBO OMOJIOTHYECKON CHCTEMBI YIEPKUBATh CBOM CYIIICCTBEHHBIC JIJIs1 BEKUBAHMUSI T1a-
paMeTphl B 33/IaHHBIX IBOJIFOIMOHHBIX IIpeIeax

1) amanTUBHOCTB;

2) caMmoopraHu3anusi;

3) caMOBOCIIPOU3BO/ICTRBO;

4) romeocras;

5) TOMEOKHHE3.

16. CBOMCTBO OMOJIOTHYECKON CHCTEMBI, C TOMOIIbIO KOTOPOTO OHA MOYKET IIEPECTPauBaTh CBOIO
CTPYKTYpPY

1) camoopranuzanus;

2) aJanTUBHOCTD;

3) ctabunu3anus;

4) caMOBOCIIPOU3BO/ICTBO;

5) nenecooObpa3HOCTh MOBEICHHMS.

17. CBOICTBO OMOJIOTUYECKON CUCTEMBI, P KOTOPOM MapaMeTpbl CUCTEMBI KOJIEOIIOTCS OKOJIO
HEKOTOPOTO CPETHETO MOJIOKEHHS, OCTABAsICh B Mpe/eiaX IPaHHII, — 3TO

1) ananTUBHOCTH;

2) caMOOpraHu3aIusi;

3) caMOBOCIIPOU3BOJICTBO;

4) romeocras;

5) TOMEOKHUHE3.

18. Takoro poga cMeHa COCTOSIHUS CUCTEMBI XapaKTepU3yeTcsi KOPEHHON CTPYKTYpHOMU nepe-
CTPOWKOHN CHCTEMBI, OT/ICITbHBIE KOMIIOHEHTHI HCYE3al0T, a Ha UX MECTE MOT'YT BOSHUKHYTH HO-
BbIE

1) xpusuc;

2) xatactpooa;

3) KaTaKIN3MBbI;

4) xaoc;

5) aganTarusi.

19. Monenu, mpeIcTaBIsIoNe COO0M YCTHBIE M MUChbMEHHBIE OMUCAHUSI C UCTIOIh30BAHUEM WII-
JFOCTpALUA

1) cnoBecHbIe;

2) MaTeMaTH4ECKHUE;

3) CTpYKTYypHBIE;

4) reoOMeTpUUYECKHUE;

5) noruyeckue.

20. YxaxuTe epeMeHHbIe, KOTOPhIe He OY/IyT MCIIOJIb30BaThCS IIPH XaPAKTEPUCTHKE CPEIIBI:
1) MUHMMaJIBHOE 3HAUYEHUE

2) MakcUMaibHOE 3HaYCHHE

3) cpenHee 3HaUEHHE

4) cTaHIapTHOE OTKJIOHEHWE

5) xputepuii CTbro/IeHTA.



21. DTOT METOJT UCCIIEIOBAHUSI SKOJIOTMUYECKUX CUCTEM MO3BOJISIET YCTAHOBUTH PE3Y/IbTaT BIUSA-
HUS Ha OPTaHU3M WJIH MOMYJISINI0 KOMIUIEKca (PaKTOPOB, BBISICHUTH OOIIYIO KAPTHHY Pa3BUTHS
U )KM3HEIeATEIbHOCTH BUIa B KOHKPETHBIX YCIOBHSIX

1) MmaTeMaTHYECKHUIA;

2) OMOJIOTHYECKHUI;

3) 1abopaTOpHbIi;

4) sKCnIepUMEHTAIBHBIN;

5) MoJeBOM.

22. DTOT METO/1 UCCAEAOBAHUS IKOJIOTHYECKUX CUCTEM MO3BOJISIET MPOAHATU3UPOBAThH BIUSHUE
Ha OpraHU3M OTJEIBHBIX (PaKTOPOB B UCKYCCTBEHHO CO3/IaHHBIX YCIOBHSIX

1) MmaTeMaTHYECKHUIA;

2) 6uosoruueckuit; 20

3) 1abopaTOpHBIii;

4) sKCnIepUMEHTAIBHBIN;

5) noJIeBOM.

23. OTHOLIEHHE YKCiIa 0cO0eH TaHHOTO BUAA K 00IIeMY YHCTy 0co0ei BIIOB, BRIPaKCHHOE B
HPOLIEHTAX — 3TO

1) oOunue;

2) BCTpE4aeMoCTb;

3) JOMUHUPOBAHUE;

4) MOKPBITHE;

5) 6uomacca.

24. KonnyecTBO 0co0Oeii Bua JIMOO BCEro COOOIIECTBA, IPUXOISAIISECS HA SAMHUILY TUIOIIA TN
Wi 00beMa — 3TO

1) oOunue;

2) BCTpEUaeMOCTh;

3) JOMUHUPOBAHUE;

4) nokpsiTue;

5) 6uomacca.

IIpuMepbI KOHTPOJILHBIX 3aaAHHI

1. CocTaBbTE AuarpaMmbl BSaHMOI[Gi/JICTBHfI 9JICMCHTOB B CUCTEMAX C O3KCIIOHCHIIMAJIBHBIM H JI0-
TUCTUYCCKUM POCTOM.

2. TMoxaxwure, 4TO rpaduK JOTHCTUYECKOTO YPABHEHHSI UMEET €IMHCTBEHHYIO TOUKY Meperuoa.
HaiinuTe ee u maiite OMOJIOTHYECKYIO0 HHTEPIPETAIIHIO.

b _k %o, Ya

3. Paccmotpets cucrtemy BonbTeppa B ciyuae € € Haiiru otnomenns 0 Yo

4. ITycTh 5KOCHCTEMA COACPKUT N KOHKYPHUPYIOMUX BUAOB. OnIpeesuM MaTpuIry 1o-
Tpebnenns A = (ajj) Kak MaTpHIly pazmepa N X N, B KOTOPOH die-

MEHT @jj TOKa3bIBACT CPEIHEE YHCIIO 0CO0eH J-To Bua, IIOTpediseMoe B ICHb

cpenHei ocoObio i-ro Buaa. Kakue THITBI MOBEICHHS ONMHUCHIBAIOTCS HIKENPUBEECH HBIMU
MaTpULlaMy TOTPEOIEHUS:



0 1/2 1/2 0 1/2 1/2
a) A=[1/2 0 1/2|; 6)A=|1 0 0 |?
1/2 1/2 0 0 1 0

5. lonyctuM, 4T0 B 3amauye 4 motrpebieHre 0coOu i-TO BUA MPUHOCHT XUIIHUKY dHEpre-
THYECKUU N0X0Ja B I kamopueir. Onpeaenum I kak N-MEPHBIA BEKTOP-CTOJIOEI, Y KOTO-
poro i-i KOMOOHEHT paBeH I . /laiiTe OMOJOTrHYECKYI0 MHTEPIPETAIMI0 KOMIIOHEHTaM
BekTOpa Ar.

6. McxomHast momysisiiyst UMEeT CIIEIYIONIYI0 BO3paCTHYIO CTPYKTYpy ap = (0,6,12) u maTtpuiia
Jlecnn A — cnepyromuii BUA:

0 18 18
A=[176 0 0
0 2/3 0

Haiitu (mpubnmkeHHO) YUCIIEHHOCTH MOMYIISALUY Yepe3 JOCTATOYHO OOJIBIIIOE YHCIIO 71 JIET U €€
YCTOMUYUBYIO BO3PACTHYIO CTPYKTYPY.

7. Jns 3agaun 6 onpeenuTh JOI0 0C00ei, KOTOPYIO MOXKHO U3bIMAaTh B TOJ1 U3 MOMYJISIIHH,
4yTOOBI €€ pa3Mep OCTABAJICS PaBEH UCXOIHOMY.

8. JlomycTuM, BEpOSITHOCTh A POXKACHUS OCOOBIO JIETEHBIIIA B JiBa pa3a 0O0JIbIIE BEPOSITHOCTH [

rubenu camoit ocoou. Onpenenuts cpeanee 3Hauenne N(t) momysinuy B MOMEHT BpeMeHH t =
var (N(t)) .

100, Berunciuth Takxke Bapuarmio vVar (N(t)), koaddunuenT Bapuaryu N—(t) , HATH

OTpaHMYCHHUS Ha A W HadalbHOE 3HaYeHue nomysiun No, mpu KoTopoM K03 GUIKeHT Bapua-

iy npu t = 100 6ynet menbie 0,1%.

9. ITycTh nepexo/iHble BEPOSITHOCTH JJIsl CYKIIECCHOHHBIX M3MEHEHHI Ha BEpXOBOM 00J10TE (C
maroM B 20 JieT) COOTBETCTBYIOT IPEACTABICHHBIM B TaOIM1IE:

HavanpHoe co- BeposiTHOCTh mepexo/ia B KOHEUHOE COCTOSTHUE

CTOSIHUE bonoro Jyr Jlec VYyacTku, BbI-
e/1aeMble Tpa-

BOSITHBIMH

Bomoto 0,65 0,29 0,06 0

Jlyr 0,3 0,33 0,3 0,07

Jlec 0 0,28 0,69 0,03

YuacTku, BbI- 0 0,4 0,2 0,4

eJlaeMbIe TPaBo-

STHBIMU

OHpeI[eJ'II/ITI) JOJIIO KaXXI0T0 COO6IH€CTBa B COCTOSAIHHNHU PAaBHOBECH.

10. HaiiTu onTUManpHyIO CTpaTeTUIo phl0aKa, UCIOIb3YIOIIEro B KAUeCTBE HAXKUBKU MYyX U
JKUBIIA, €CIIU MaTPUILIA CTPATErUi UMEET BUL:

Crpareruun PB100J10B MCTTIOTB3YET B KAYeCTBE HAKHBKU

Myx (X1) JKusma (Xo)
Pr10a nuraercs X1 -6 0
X2 0 -4




11. HaiiTu onTUMalIbHYIO CTPATETUIO PbIOAKa, €CIIM OH JIOTIOJIHUTEIBHO UCTIONIB3YeT UCKYC-
CTBEHHBIX MyX U OJIECHY, @ MaTpHIIa CTPATETHil B TOM Cllyyae UMEET BUJI:

Crpareruu PB100J10B MCIIOJIB3YET B KAY€CTBE HAXKHBKU
Myx (X1) Kusna (X7) bnecny (X3)
Pr10a riuraercsa X1 -6 0 0
X2 0 -4 -2

12. 1o naHHBIM, TPUBECHHBIM B TAOJHIIE, BBIYUCIUTH KOAPPHUIIMEHTH B YPABHEHUH PErPECCUN
y/x. CBsI3b MEX]y IIEPEMEHHBIMU MperonaraeTcs Tnneitnon (y=a+bx). [Toctpouts rpaduk
TEOPETUYECKON U SMIIMPUYECKOMN JIMHUM perpeccuu. IIpoBepuTh ¢ IOMOIIBIO KPUTEPHS )~ COB-
NaZIcHHE TEOPETUIECKON U SMIIMPUUECKOM JIMHUU perpeccur. CTaHAapTHOE 3HAYCHUE KPUTEPUS
IIPY YHCIIE CTETIeHEH cBOOObI, paBHOM 7, U YPOBHAX 3HauUMOCTH 1 1 5% pasubl 18,475 n
14,067 cOOTBETCTBEHHO.

X
1,2 2,5 3,5 4,5 5,5 6,5 7,5 8,5
v
15 4 5
25 1 3 1
35 2 3 6 5 3 1
45 5 9 19 8 7 2 1
55 1 2 7 16 9 4 2
65 1 5 6 4 2 2
75 1 3

13. PaccunrtaTb 3Ha4€HHs YACTHOI'O (;I'xy) U MHOXKECTBEHHOTO (I'yxxy;) KO3 (HULINEHTOB KOppeEIs-
UM MEXJly IPU3HAKAMHU X - JUIMHA COLBETHS, Y - JJIMHA JIUCTA U Z

- BBICOTA PACTEHUS, a TAK)KE OIIMOKU paccUMTaHHbIX KO3 duurenTos. Crenars BHIBOABI O J0-
CTOBEPHOCTH MOJIYYEHHBIX KO3()(HUIIMEHTOB, OOBICHUTH CMBICI TIOTYYEHHBIX KO3()(UIIMEHTOB.
3HaueHus MapHbIX K03()(HULIUEHTOB KOPPELUU ciaeaytomme: ,=0,34; ry,=0,61; r,=0,83. O0b-
em BbIOOpKkH paBeH 100. CtannapTHoe 3HaueHue ko3 duimenta CThIOACHTa IPH YUCIIE CTEme-
Hel ¢Bo0o b1 97 u ypoBHe 3HaunMocTu 1% pasHo 1,98.

IIpuMepHbIe TeMBbI I0KIA/10B U Npe3eHTAlM
1. Cucrema, cTpykTypa u noBeneHue. CI0KHOCTb CUCTEMBI.
2. [IpyHIMIIBI CHCTEMHOCTH.
3. Peanu3anus CUCTEMHBIX TPUHIIUIIOB B 9KOJIOTHH.
4. CucTeMHBIN aHAJIN3 U €0 ATAIbI.
5. Mopenu, ux npu3Haky U KIacCUPUKAIIUS.
6. Postb MoIeTMpOBaHUS TPU aHAIHU3E SKOJIOTHYECKHX CHCTEM U B YIIPABJICHHH MTPUPOIOTIONB30-
BaHHEM.
7. Mopenu 3aBUCHUMOCTH CKOPOCTH OHMOJIOTHYECKUX MPOIECCOB OT TEMITEPaTypPhl U OCBEIICHHO-
CTH.
8. Mojienn TUHAMHUKH YHCIICHHOCTH TTOMYJISIHH.
9. Mojenu BeIKMBaHUS.
10. Moenn BO3pacTHOM CTPYKTYPHI TOIYJISIIHAMA.
11. Mozenu KOHKYpPEHIIIH 33 PECYPCHI.
12. Moaenb «XUIIHUK — KEePTBay.
13. Mojenu DKOJIOTHYECKON HUIIIH.
14. MoaenupoBaHHie CyKIIECCUOHHBIX M3MEHEHU.
15. MoaenupoBanue 6MOr€OXMMHUYECKOTO IIHKJIa YTraepoaa.



16. MonenupoBaHue OMOT€OXUMHUUYECKOTO IHKJIA KHCIOPO/Ia.
17. MonenupoBanre OMOT€OXUMHUYECKOTO IUKIIA a30Ta.

18. Mopenu JIECHBIX COOOIIIECTB.

19. Ouenka 3arpsi3HeHus: aTMOCHEPhl M ITOBEPXHOCTH 3EMIIH.
20. DK0JI0Tr0-3KOHOMHYECKHUE MOJICIIH.

21. Monenu r1o06aJIbHOTO Pa3BUTHSL.

IIpumepHBbIi epeYeHb BONPOCOB K 3a4éTy
. OCHOBBI IOHSTHSI TEOPUU CUCTEM.
. Knaccugukanus cucrem.
. IIpocTble U CIIOKHBIE CUCTEMBI.
. OTpaxkeHue NpUUNHHO-CIIEACTBEHHBIX CBA3EH B MOJIENIU CUCTEMBI.
. MeTo/1pl KaueCTBEHHOI'O OLIECHUBAHUS CUCTEM.
. ITpyHIUIBI CHCTEMHOT'O aHaAIN3a.
. CTpyKTypa CUCTEMHOI'0 aHaJIu3a.
. Knaccugukanus moaenei.
. MonenupoBaHue, 3Tanbl HOCTPOECHUS MOJIENH, 00JIACTH IPUMEHEHUS MOJEIEH
10. lunaMuyeckre MOJEIH 3KOJIOIHYECKHUX IPOLIECCOB.
11. CraHoBiI€HUE U PAa3BUTHE CUCTEMHBIX UJEH B 3KOJIOTHH.
12. MepapXU4HOCTb SKOJIOTMUECKUX CUCTEM.
13. MecTo KUBBIX CUCTEM CPEAM IPYIHX CUCTEM U UX KJIacCU(UKALMSL.
14. CBOMCTBO «3MEPKIAECHTHOCTU» CUCTEM, IPUMEPBHI.
15. Camoperymsius SKOJOTUYECKUX CUCTEM.
16. KoHeuHast 1 3KCIIOHEHIMaIbHAsl CKOPOCTH POCTA.
17. BumoBoe 1 CTpyKTYpHOE pa3HooOpa3ue B SKOCHCTEMAX.
18. YcTONYMBOCTD U CTAOMIIBHOCTh 3KOJIOIHYECKUX CHCTEM.
19. Temnieparypa kak 3xojorudeckuii pakrop. Mozenu cKopocTy OMOJIOTHYECKUX ITPOLIECCOB B
3aBUCUMOCTH OT TEMIIEPATYPHI.
20. Poct uncneHHOCTH B TeomeTpudeckoil mporpeccuu. Teopema JIoTku u ee 3HaueHue. Bo3-
PacTHOM COCTaB MOITYJISILIVH.
21. DKcrioHeHIMaIbHAs U JIOTUCTUYECKAs MOJIEIIM POCTA YUCIEHHOCTH.
22. Mogenb koHKypeHunn Bonbreppsi-JloTkn.
23. Mogenb B3auMOJeHCTBUS XUITHUK-KepTBa Bonbreppri-JloTku. Konebanus uncneHHoCTH B
CUCTEME XUIIHUK-)KEPTBA.
24. BunoBoe pazHooOpa3ue Kak HHTErpalibHasi XapaKTepUCTHUKa coobiiecTBa. MeToabl OIIEHKH
pasHooOpa3us. Haekchl pa3HooOpas3us U THIIBI paclipeieIeHusl OOMIIUS BUJIOB B COOOIIECTBE.
25. DOkonoruyeckas Huma. [IpocTpaHcTBO HUIIM U TpaHUIIBI ToJepaHTHOCTU. KpuBas u moBepx-
HOCTb TOJIEPAHTHOCTH.
26. buonoruueckasi mpOAyKTUBHOCTb.
27. TloToK BemiecTBa U YHEPIUU Yepe3 dKocucTeMy. [InpamMu bl YMCIEHHOCTH, ONOMACCHI U
SHEPIHH.
28. DMepIKEeHTHbIE CBOWCTBA, OCHOBHBIE KOMIIOHEHTHI U TJIaBHbIE OMOT€OXMMHUYECKHE ITUKIIBI
ouocdepsl.
29. Konnenuus 6uocdepsl. Mopenn 3BoIOIUH OHOChEpHI.
30. IMuTainoHHOE MOJIETMPOBAHKUE U MPUHIIHIIBI YKOJIOTHYECKOTO IPOTHO3a.

O 00 1N DN K~ W~

5.4. Meroanyeckue mMarepuajibl, OnpeeJsilome NpoueAypbl OLeHMBAHUS 3HAHUM, yme-
HHMH, HABBIKOB U (MJIM) ONBITA JeSITeIbHOCTH, XapAKTEPU3YIOIIHNX JTanbl GOpMHUPOBAHUS
KOMIIETEHIIUIA.


http://www.library.biophys.msu.ru/MathMod/EM.HTML#e9
http://www.library.biophys.msu.ru/MathMod/EM.HTML#ea

Tekymuii KOHTPOJIb OCBOCHHSI KOMIIETCHIMH CTYIEHTOM OLIEHUBACTCS W3 CYMMBI
HaOpaHHBIX 0aJUIOB B COOTBETCTBUH C YPOBHEM C(HOPMHPOBAHHOCTH KOMIIETEHITUNA: TTIOPOTOBBIM
WJIU TIPOJBUHYTHIM.

Kax11p1it KOMITIOHEHT UMEET COOTBETCTBYIOIINMA YCIbHBINA BeC B Oaiax:

- onpoc — 30 6amioB

- KOHTpOJIbHBIC 3a1anus — 10 6amioB

- TectupoBanue — 10 6aoB,

- MpaKkTH4ecKas moaroToska- 10 6amwion
- noknax — 10 6amnos,

- npe3edTanus — 10 6amios,

- 3aueT — 20 Gasos.

Ixana oueHUBaHUA 3a4Y€eTa

IToka3arean Bann

OOyuaromuiics 0OHapy>KMBaeT BBICOKUH YpOBEHb OBJIAJIEHUs TEOpPHUEH BoIIpoca, 20
3HaHHWE TEPMUHOJIOTUH, YMEHHE J1aBaTh OINPEICICHUS TIOHIATUSM,

3HaHuE MePCOHATNH, COTPSKEHHBIX C TEOPETUIECKUM BOIIPOCOM,

VYMeHHe MpOHUTIOCTPUPOBATh SIBICHUE MPAKTHYECKUMH MPUMEPAMH, JaeT IOJI-
HBIE OTBETHI Ha BOMPOCHI C IPUBEACHUEM NPUMEPOB W/WIIH TOSICHEHH.

OO0yyaronuiicst HeJOCTaTOYHO MOJHO OCBEIAET TEOPETUUECKHUIT BOIIPOC, OTpe/ie- 16
JIEHUs JAl0TCs 0€3 COOCTBEHHBIX OOBSICHEHUN U JOTIOJHEHUM, OTBETHI Ha BOITPOCHI
TIOJTHBIE C TPUBEJICHUEM ITPUMEPOB

OOyuaromumiicsi OOHapY>KUBACT HEJOCTATOUHO TITYOOKOE MOHUMAHUE TEOPEeTHYE- 10
CKoro Bompoca, OnpeeneHust Jal0TCs C HEKOTOPBIMU HETOYHOCTSIMH, TaeT OTBE-
ThI TOJIBKO Ha 3JICMCHTAPHBIC BOIIPOCHI, YHCJIO TPUMEPOB OI'PAHUYCHO

OOyuaronuiics 0OHapyKUBaeT HE3HAHUE OCHOBHBIX MOHSATUHN U ONpeAeNeHUl, He 1
yMEET JieNIaTh BBIBOJIBI, MIOKA3bIBAET KpaiiHe ciiaboe 3HAaHUE MPOrpaMMHOIO Mate-
puana.

Hroromsasa mkaja OCHUBAHUA PE3YJbTATOB OCBOCHUA TUCHHUIIIMHBI
Hrorosas OICHKA IT0 JUCIHMIIIIMHE BBICTABIACTCA ITIO HpI/IBe)IGHHOI\/JI HWXKE HIKaJIC. HpI/I
BBICTABIICHUH HMTOrOBOM OLICHKU IPENoAaBaTCICM YUYUTBIBACTCA pa60Ta 06yqa10meroc;1 B
TCUYCHHUEC OCBOCHUA JHCIMIIIIMHBI, @ TAKXKXC OLICHKA I10 HpOMC)KYTO‘IHOﬁ aTTeCTanuu.

bainel, mony4eHHbIE CTYEHTOM M0 TEKYLIEMY OneHka B TpaJUIIMOHHON crucTeme
KOHTPOJTIO ¥ TPOMEKYTOYHOM aTTeCTaIH
41 - 100 3aureHo
0-40 He 3auteno

6. YYHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHUE JUCHUIIVIMHbI

6.1 OcHOoBHas JIUTEpaTypa:

1. MenpauKOB, A. A. [IpoGiemMbl OKpyKaroImie Cpeibl U CTPATETHs €€ COXpAaHEeHUs : yuyeOHoe
nocoOue a7 By30B. - Mocksa : Akagemuueckuit [Ipoekr, 2020. - 720 c. - TeKcT : 3JIeKTPpOHHBIH
- URL : https://www.studentlibrary.ru/book/ISBN9785829130060.html

2. Munemiko, JI. I1. MonenupoBaHue 5KOJOTHYECKUX CHUCTEM U OMACHBIX CUTyallud : ydueOHOe
nocobue / JI. TI. Munemko, H. K. ITnyrorapenko. — PoctoB-na-ony : FO®Y, 2019. - 89 c. -
Tekcer : anextponnsiid. - URL : https://www.studentlibrary.ru/book/ISBN9785927534340.html



https://www.studentlibrary.ru/book/ISBN9785829130060.html
https://www.studentlibrary.ru/book/ISBN9785927534340.html

3. Pusnnuenko, I'. FO. MaremaTtnueckoe MoaenupoBaHue OMOJIOTHYECKUX IMporeccoB. Moaenu
B OmModu3MKe M JKOJIOTHH : y4eOHOe mocoOue s By30B. — 2-¢ u3l. — Mocksa : Opaiir,
2023. — 181 c. — Tekcr : anexTponnsiit. — URL: https://urait.ru/bcode/512499

6.2 lonosiHMTEIbHAA JINTEpaTypa:

1.A6pamosa, E. H. IIpoGaemsl co3ganust iudpoBoi SKOCUCTEMBI : MPABOBBIE U SKOHOMHUUYECKHE
acriektel / E. H. AGpamoga, A. I1. Anekceenko, C. H. benoBa u ap. - Mockga : FOctutiuagopm,
2021. - 276 c. - Tekcr: 3JICKTPOHHBIH. - URL:
https://www.studentlibrary.ru/book/ISBN9785720517281.html

2. Jlorunos, B. ®. CoBpeMeHHBIC U3MEHEHUS II100ATBHOTO U perHOHANIBHOTO KiuMara / Jloru-
HOB B. @. , JIbicenko C. A. - Munck : benopyc. Hayka, 2019. - 315 c. - Tekcr : 2JIeKTpOHHBIH. -
URL : https://www.studentlibrary.ru/book/ISBN9759850825100.html

3. Pusnmuenko, I'. 1O. [unamwka mnomynsmwmii : ydeOHOe mocoOue s By30B. — Mocksa :
IOpaiit, 2023. — 46 ¢. — Tekcr : anextponnsiii. — URL: https://urait.ru/bcode/520444

4. Tpudonona, T. A. Dkonorus genoBeka : y4ed. mocodue / T. A. Tpudonosa, H. B. Mumenko
- MockBa : Axkagemudeckuit IIpoekrt, 2020. - 154 c. - Tekcr : amekrponnbii. - URL
https://www.studentlibrary.ru/book/ISBN9785829129972.html

5. Tynsikosa, O. B. Dkonorus : yueOHoe mocodue.- 2-e uza. - Mocksa: Jupexr-Menua, 2019. -
182 c. - Texker: AJEKTPOHHBIH. - URL:
https://www.studentlibrary.ru/book/ISBN9785449911599.html

6.3 Pecypcbl HHpOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHeT»
Pexomenayemoe cBOOOTHOE MPOrPaAMMHOE O0ecTiedeHue:

1. Crarucruueckas cpena R www. r—project. org

2. http://ecology.msu.montana.edu/labdsv/R/ - naGopaTopHbie pabOThI 10 CTATHCTHKE B R st
CTYJICHTOB KOJIOTHYECKOT0 (haKkyIbTeTa yHUBepCUTeTa B MOHTaHE.

3. Craructuueckas nporpamma Past http://folk.uio.no/ohammer/past/

(Hammer, @., Harper, D.A.T., and P. D. Ryan, 2001. PAST: Paleontological Statistics Software
Package for Education and Data Analysis. Palaeontologia Electronica 4(1): 9pp.)

7. METOAUYECKHUE YKA3AHMUSA ITO OCBOEHUIO JUCHUTIJIMHBI

1. MGTOHI/ILIGCKI/IG PEKOMCHAAIWH 110 MOATOTOBKE K IMTPAKTUYCCKUM 3aHATUAM.
2. MGTOHI/ILIGCKI/IG PEKOMCHAAINH IO OpraHu3anuu CaMOCTOSTEILHOMN pa6OTI>I 10 JUCIHHMITJIMHAM.

8. HH®OPMALIMOHHBIE TEXHOJIOTHUHA J1JIA OCYINECTBJIEHUSA OBPA30BA-
TEJBHOI'O NPOLECCA IO AMCIHUIIVIMHE

.JII/IIICHZ%I/IOHHOQ InporpaMmmMHo¢ ob0ecneueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNHpopmManoHHBIEe CIPABOYHbIEC CUCTEMBbI:
Cucrema 'APAHT
Cucrema «KoncynsrantlIimroc»

IIpodeccnonanbHbie 0a3b1 JAHHBIX

fgosvo.ru — TMopran ®enepaabHBIX TOCYAAPCTBEHHBIX 00Pa30BATEILHBIX CTAHIAPTOB BBICIIIEIO
o0pa3oBaHus

pravo.gov.ru - OdunmanbHbld HHTEPHET-TOPTAN MPABOBOW WHMOpMaIuu
www.edu.ru — dexepanbublii nopran Poccuiickoe oOpazoBanue



https://urait.ru/bcode/512499
https://www.studentlibrary.ru/book/ISBN9785720517281.html
https://www.studentlibrary.ru/book/ISBN9759850825100.html
https://urait.ru/bcode/520444
https://www.studentlibrary.ru/book/ISBN9785829129972.html
https://www.studentlibrary.ru/book/ISBN9785449911599.html
http://www.r-project.org/
http://folk.uio.no/ohammer/past/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

CB000/1HO pacnpocTpaHsieMoe MPOrpaMMHoe odecrieyeHHe, B TOM 4YHcje 0Te4eCTBEHHOI0
NMPOM3BO/ICTBA

OMC IIneep (151 Bocripou3BeAeHUsI DIIEKTPOHHBIX Y 4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

MatepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCIUIIMHBI BKIIIOYAeT B ce0s:
- yuyeOHbIC ayAUTOPUU UL IPOBEACHUS YU€OHBIX 3aHATHIA, OCHAIICHHbIE 000pYyI0BaHUEM
U TEXHUYECKUMH CpeACTBaMH OOydeHHs: yueOHOUW MeOenblo, JOCKOH, JIeMOHCTPAIMOHHBIM
000py10BaHUEM, IEPCOHATIBHBIMHU KOMITBIOTEPAMU, IPOEKTOPOM;
- MOMEILEHUS AJIi CaMOCTOSITENIbHOM paboThl, OCHAIIEHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO TMOJKIIOYeHHEM K cetu «MHTepHeT» U obecnedeHueMm A0CTyna K
3IEKTPOHHOU MH(OPMALIMOHHO-00pa30BaTeNbHOM cpeie.



