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1. IlepevyeHb KOMIIETEHUHMI ¢ YKa3aHMeM 3TAnoB uxX GopMHPOBAHUSA B NMpoLecce 0CBOCHUS
o0pa3oBaTeJIbHOM MPOrPaMMbI

Ko n naumenoBaunue
KOMIIETEHIINU

Oransl GOpMHUPOBAHUS

AIIK-2 Cnoco0eH y4acTBOBaTh B MPOIEIypax
MOHHMTOPHMHTA OKpYXKalolleil cpeabpl B MecTax
MIPOBEICHUS UCCIIEOBAaHUN M MPOBOJUTH aHAIN3

PUPOJHBIX 00pa3oB

1. AynutopHast pabota Ha y4eOHBIX
3aHATUSAX (JIEKIIUH, TPAKTUICCKHUE 3aHSATHS);
2. CamocTosTenpHas padora.

JTK-4

Criocoben
00BEKTOB TPUPOIHOMN
JUTSL 3I0POBbSI JIFOJICH M OKPY>KAIOIICH CPeIbl

y4aCTBOBaTb B OLICHKC
Cp€abl, HUX 06e301macHOCTH

1. AynutopHast paboTa Ha y4eOHBIX
3aHATHAX (JICKIMHU, TPAKTUYECKUE 3aHATHSA);
2. CamocTosTenpHas padora.

2. Onucanue noka3sareJsieil 1 KpuTeprueB OLEHUBAHUS KOMIIETEHUMIA HA Pa3JIMYHBIX ITanax
UX (pOPMHUPOBAHUS, ONIMCAHUE KA OLlEHHBAHUS

OuenuB | YpoBeHb Oran lkana
aembie | chopmup | hopmupoBaHUS Omicanme nokasareei Kpurepuu OlCHHBA
KOMIIET | OBaHHOC OLICHUBAHUS st
SHIUHU ™
AIIK-2 | IToporos | Pabota Ha 3HAMmMb: Tekyuui [lIxana
BII y4eOHBIX - IPUHLIMUIIBI CUCTEMHOCTH; | KOHTPOIb OLICHHMBA
3aHSITHUSIX - KDMTCPHMHU BbLICIEHHMs, | YCBOCHNA HUS
(exrmu, BUIbI,  CTPyKTypy  u | SHaHMHIHA orpoca u
MPaKTUYECKHE (GYHKIIUU CHCTEM; g;‘;gﬁi cobeceno
3aHATHUSA) - OCHOBHbIE IOJNOKEHHS YCTHOTO BaHUS
Tema: 1,2,3,4,5. CHCTEMHON  OpraHM3alid | ... . IIkama
MHpa, KPYTOBOPOTAX | ponnockr, OIICHHBA
BEILIECTBA, HOTOKAX | nokana HUA
SHepruu M uHOOpPMAIUU B | BpmonHeHne | TECTUPOB
JIKOCHUCTEMAX; NpaKkTHdeckn | aHUs
- HAIpABIICHUS H3YYCHUS | X paGoT. [lIxana
OKOCHUCTEM, TecTOBBIU OLICHHWBa
- IPUHUUIBI CHCTEMHOIO | KOHTDPOJIb. HUSA
aHaNINn3a; Hoxman ¢ JOKJIaaa
ymemp: npe3eHtauued. | [Ixana
- JEMOHCTPUPOBATH OLICHMBA
3HAHUE OCHOB HUSA
MPUPOIOOX PAHHBIX Mpe3eHTa
OMOTEXHOJIOTHIA; 1105054
IIponsu- | CamocrosiTenbHas | ymemas: Texymuit IITkana
HYTBIN paboTta - HCIOJIB30BaTh METOABI | KOHTPOJIb OILICHMBA
JKOJIOTUYECKOTO YCBOCHI HUS
MOHHUTODPHHTIA,; SHaHMH Ha ompoca.
- IIPOBOAUTH OCHOBC Ikama
nabopaTopHbIE OUCHIH OIICHUBA
YCTHOTO
UCCJIEI0BAHMS, 63aMepBI, OTBETA Ha HUA
aHAJTN3bI OTOOpaHHBIX TECTUPOB
MPUPOIHBIX 00pa3IOB. Zgﬁﬁzﬂcﬁ’ aHus
é1aoemnv: Bemonuenue | kama




- OCHOBHBIMH METOJIaMH | MPAKTUYECKH | OLEHUBA
MaTEMaTHYECKOT O X pa0or. HUs
MOJIETTUPOBAHUS B | TecToBslii JOKJIaaa
JKOJIOTUH. KOHTPOJIb. [Txama
- HaBbBIKAaMU PaOOTHI ¢ Hoxnan ¢ _ | oueHuBa
HPUKIAAHBIMUA ~ TaKeTamy | UPCSCHTALHCH. | pyyg
porpaMm Pedepar. npe3eHTa
3ayer.. 1
[IIxana
OILICHUBA
HUS
pedepar
a.
AIK-4 | IToporos | Pabora Ha 3HamMb: Texyuit [Ixana
BbIN y4eOHBIX - IPUHIUIIBI CHCTEMHOI'O KOHTPOJIb OIICHHBA
3aHATHAX aHaIn3a; yCBOCHMA HUS
(nexummu, - CBOWCTBA  OCHOBHBIX | SHAHHM Ha onpoca u
MIPAKTUICCKHEC MaTEeMaTHYECKHUX OCHOBC cobeceno
3aHATHUA) MojieJIel, MPUMEHSIEMBIX B Olclf;gfo BaHUs
Tema: MOMYJISIUUOHHOU ZTB eTa Ha [Ikamna
6,7,8,9,10,11,12,1 | skosoruy, BOMPOCH, OLICHMBA
3,14,15,16. OMOTEOLIEHOIOTHH ¥ | noxnana HUS
Ipyrux  OWOJIOTMYECKUX | BpmmonHenmne | TECTHPOB
JUCITUTUTAHAX. IPaKTHYCCKH | AHUA
ymemb: X pabor. [Ikana
- JIEMOHCTPHPOBATH | TecTOBbI OIICHUBA
3HAHUSA  DKOJOTUYECKOIO | KOHTPOIb. HUA
3aKOHOJATEIHCTBA Hoxan ¢ JOKJIa/1a
Poccuiickoit  ®enepaiu; | npeseHramueil. | [[Ikana
HOPMAaTUBHBIX u OIICHUBA
METOINYECKUX HUS
MaTepuajoB TIO OXpaHe pe3eHTa
OKpYXaromiel cpeapl u 117071
paroHaTbHOMY
MCIIOJIb30BaHUIO
MIPUPOIHBIX PECYPCOB.
IIponsu- | CamocrosTenbHas | ymemas: Texymuit IITkana
HYTBIN pabota - HCIIOJIL30BAaTh OCHOBHBIE | KOHTPOJIb OIICHMBA
KOHTPOJIbHBIE TOKa3aTeny | YCBOCHWA HUs
HOPMHUPOBAHHUS SHAHMH Ha ompoca.
3aTPA3HSIONMX ~ BEIIECTB | 00 0bC [xana
(ITAK) pu OLICHKE ?}?Te:gfo OLICHUBA
00BEKTOB  OKPYXAIOWICH | (oo o HUS
CpeIbl U UX 6e30na(v:Hocm BOTIPOCHI, TECTUPOB
JUTSI 3JI0POBBSI TIIOJIEH; JOKIIana aHUs
- WCTIONIb30BaTh | Bpmmonuenune | LLKkanma
METOZOJIOTHIO CHCTEMHOTO | mpakTudeckn | OLUCHHBA
aHAJIM3a ¥ MOZEIMPOBAHHUS | X paGoT. HUS
JUIsL  TIPOTHO3a  MYTEH | TecToBbIil JOKJIaza
YCTONYUBOTO U | KOHTPOJIb. [Ixana




0e30macHoro paszButus | doknan ¢ OLICHHBA
OTHEIbHBLIX PETHOHOB U | IIPE3CHT alnuen. | gus
YeJI0BEUECTBA B 1ICJIOM; Pedepar. MpEe3eHTa
6/1a0emo: 3auer. LIUHA
- HaBBIKOM IIkama
MOJEIMPOBAHUS PA3BUTHS OIICHMBA
OMOJOrHYECKUX HUS
MPOLECCOB B IPUPOJIE. pedepar
a.

3. KoHTpoJibHBbIE 3aJaHusl WJIM HHBbIe MATepHalibl, He00OXOAUMbIe JJs OLEHKH 3HAHMIA,
YMeHHil, HABbBIKOB U (WIH) ONbITA JAeATEJbHOCTH, XaPAKTEPHU3YIOIIUX 3TAMNbI
(opMupoOBaHUA KOMIIETEHNI B MpoLiecce 0CBOEHHUs 00Pa30BaTeIbHOM POrpaMMbl

3.1 lIlpuMepHbIe TEMbI CEMUHAPOB U MPAKTHYECKUX 3aHATHIA:

Tema 1: O0mue nousiTusi Teopun cucreM. [IpyHIUNBI CHCTEMHOCTH.

Ilepeuens 6onpocos, gvinocumvlx Ha 3auamue: CUCTEMbI U 3aKOHOMEPHOCTH MX (POPMUPOBAHUSI
u pa3BuTHs. CucremooOpa3zyomuii hakrop. PazHoBunHocTH cuctemM. OYyHKIUS CUCTEMBI.
Crpykrypa cucteM. CinoxHOCTb cucTeMbI. (CTPYKTYpHBIN U OBEEHUYECKUI YPOBHN).
Hudopmarnus u ee cBoiicTBa. IHPOpMAIIMOHHBIN TOAX0/1 K aHANU3y cucTeM. J[nHamuka
cuctembl. OTKPBITBIE U 3aKPBIThIE cUCTEMbl. MexXaHu3Mbl pa3BUTUS cCUCTEMBbI. [IpuHIUIIBI
CUCTEMHOCTH.

Tema 2: JkocucTeMa Kak 00beKT MOIeJTUPOBAHMS.

Ilepeuens 6onpocos, bIHOCUMbBIX HA 3AHAMUE:

Crienuduka cHCTEMHOTO MO/IX0/[a B 9KOJIOTUH. OCHOBHBIE YPOBHU OpPTaHU3AIMH KU3HH.
buocdepa kak cucrema. XapakrepucTuku 3xocucteM. [loHaTHAMU «cOOOLIECTBOY,
«IKOCHCTEMaY, «OnoreoneHo3». CTpyKTypa 3KOCHCTEMbl. DHEpreTHYeCKHe, BEIIECTBEHHbIE U
HHq)OpMaHHOHHBIG IIOTOKH B OKOCHUCTEMAX. Peanmaupm CUCTCMHBIX ITPUHIIUIIOB
(3MEPHPKEHTHOCTH, UEPAPXUUECKOM OpraHn3aluu, HECOBMECTUMOCTH, KOHTPOJIUPYIOLIETO
MOBEACHU, PCKKYPCHTHOTI'O 06T)$ICH€HI/I$I, OCYIICCTBUMOCTHU, MHOKCCTBCHHOCTHU MOI[CJICﬁ,
MHUHHMAaKCHOTO MOJIEJIMPOBAHUS U JIp.) B 9KOJIOTUH. JleTyKTUBHbIE U MHIyKTUBHbBIE METO/IbI
00BsICHEHUS U MPOTHO3UPOBAHUS B HK0JIOTUU. CyTh MOIMMOENIBHOTO MOAX0AA.

Tema 3: Knaccudpuxanus moaeneid. Moaesan B 3K0JI0THH.

Ilepeuens éonpocos, evinocumvix Ha 3auamue: [IpuHIUIIBI CHCTEMHOTO aHan3a. [loaxons! u
METO/Ibl CHCTEMHOTO aHanau3a. OCHOBHBIE ATAlbl CHCTEMHOT0 aHainu3a. Mojienb, ee MPU3HaKH.
KonrnenryanpHbIe 1 MaTEMaTHUYECKHUE MOJAEITH U ATAIBI UX MOCTPOSHHSI. DKOCUCTEMA KaK 00BEKT
MoienupoBanus. HpopmanrionHoe onucanue skocucteM. Knaccudukanus monenei.
AHaNMTUYECKHE, UMUTALIMOHHBIE U SMIIUPUKO-CTATUCTHUECKUE MOIeTU. Poib MOepOBaHUs
MIPU aHATH3E IKOJIOTHIECKUX CUCTEM M B YIIPABICHUH MTPUPOIOTIONH30BAaHUEM.

Tema 4: MoaeanpoBaHue BO3/1eliCTBUSA Cpelibl HA OMOLEHOTHYECKHE KOMIIOHEHTHI
IKOCHCTEM.

Ilepeuens éonpocos, goinocumbvlx Ha 3aHAmue: B3auMOCBI3b S3KOCUCTEMBI CO CPEON U MPENIENbI
TOJIEPAaHTHOCTH BO3AeHCTBUH. BiusiHue ¢pakTopoB. Mojeny 3aBUCHMOCTH CKOPOCTH
OHMOJOTMYECKHUX MPOLECCOB OT TEMIIEPATypPhl U OCBEHIEHHOCTH. JIuMuTHpytonye GpakTopsl.
OrneHka ux BIUSHUS.




Tema S: Jlemorpadpuyeckue mogeau. Mogeau JMHAMUKA YUCICHHOCTH.

llepeuensv 6onpocos, ebiHocumvlx Ha 3anamue: MoJaenu TUHAMUKHA YUCICHHOCTH TOMYJIALNY.
Panp1 ®uboHauun, SKCIOHEHIIMAAbHAS MOJIENb, JIOTUCTUYECKAs MOJIeNb. EMKOCTE U
CONPOTHUBIIAEMOCTh Cpe/ibl. MOJIeIu BbIKUBAHUA.

Tema 6: lemorpadudeckue moaesau. Moaeau BO3PACTHONH CTPYKTYPbI MOILYJISIIUAI
Ilepeuens 6onpocos, guinocumbvlx Ha 3auamue: Moiean BO3pacTHOU CTPYKTYpbI MOIYJISLIUH.
Bospacrtabie rpymibl. Kosdduiments! BbKUBaHUS U IJI0IOBUTOCTH. Mozenb BO3pacTHOM
cTpyKTyphl JIptouca u Jlecnu. OnpeneneHue JOMyCTUMOIO U3bATUS OCOOEH.

Tema 7: Moaeid KOHKYPEHIUH MONYJIsIIHI.
Ilepeuenv 6onpocos, gvinocumulx nHa 3anamue: Jlonymenus B moaensax Jlotku-BoabsTeppa.
Moeny KOHKYPEHLIHUH 32 PECYPChI, OTHOLIEHUN «XUIIHUK — )KEPTBAY.

Tema 8: MoaeanpoBaHue NpoeccoB B cOO0MIECTBAX U IKOCHCTEMAX.

Ilepeuenwv 6onpocos, gvinocumvix Ha 3auamue; Moenu K0JI0ru4ecko Humu. Moaenb
MHOTOMEPHOMH ((pyHAaMEHTAILHOW) KOJIOTMYECKON HUIM XaT4nHCOHA. Moenn
MIPOCTPAHCTBEHHOTO pacIpeiesieHus opranu3MoB. Mojiensb «Hucio BuoB/miomaasy. Moaenu
pacnpenenieHus 3HaYMMOCTH BHJIOB.

Mopenu CyKIeCCHOHHBIX U3MEHEHU. Moienb CyKliecCUM Ha OCHOBE MapKOBCKHX LICTICH.

Tema 9: MoaeaupoBanue r;io0ajJbHbIX NPoLeccoB B Onocdepe.

Ilepeuens sonpocos, evlHocumbix Ha 3ansamue. Moienu T00abHBIX OMOTEOXMMUYECKUX
UKJIIOB (yriepoaa, KUCIopo/a, a3ota). Moaenu npoAyKTUBHOCTH. Moiesi MOTOKa SHEPTUH.
Mogenb 3BoIONHH OHOC(ephl. IMIUpUIECKre 0000IIEeHUS, JIeKAIINe B OCHOBE MOJICITH.
Monenb ycToiunBocTH 6HOChephl.

Tema 10: IlppMeHeHne HEKOTOPBIX KOJIHYECTBEHHBIX METON0B B IKOJIOTHYCCKHX
HcCIe0BAHMAX.

Ilepeuens sonpocos, gvinocumbix Ha 3ansmue. MoJIenn BOJHBIX SKOCHCTEM.

Monenu necHsIx coobmecTB. OLeHKa 3arps3HeHns aTMOC(epsl U MOBEPXHOCTH 3EMIIH.
DKO0JI0ro-3K0HOMUYecKHue Mozienu. MoJienu ria00aibHOro pa3BUTHS.

Tema 11: Hcnosib30BaHMe NAKETOB CTATHCTHYECKUX NIPOIPaMM B MOACJIHPOBAHUH
IKOJOTHYECKHUX MPOLECCOB.

Ilepeuens 6onpocos, evinocumvix Ha 3ansimue. OCHOBHbIE CTATUCTUYECKUE MTAKEThl CBOOOIHOTO
IPOTPaMMHOTO oOecrieueH s U MX BO3MOXHOCTH. Ctatuctudeckas mporpamma PAST.
3HaKOMCTBO CO CTaTUCTUYECKOH cpeioil R 1 HeKOTOpbIMHU, UCTIONB3YEMBIMU B HEH
MPUKIIAIHBIMU MTAKETaMU JJIs1 9KOJIOTUYECKUX HcciieloBaHuil. Bo3MoXHOCTH TpOrpaMMHOTO
obecrieueHusl.

AHanIu3 CTPYKTYphl HAaCeJIEeHUs. AHAINU3 IPOCTPAHCTBEHHOT'O Pa3MEIlIEHUsI OPIraHU3MOB.

Tema 12: MHOromMepHbie CTATHCTHYECKHE MO/Ie/IH B IKOJIOTHH.

Ilepeuensv sonpocos, ebiHocuMbIX HA 3aHAMUe: MHOTOMEPHBII aHAIN3 U €r0 IPUMEHEHHE B
IKOJIOTHYECKUX HUCCIIEAOBAHMIX. AHAIH3 TITABHBIX KOMITOHEHT. JIMCKpUMUHAHTHBIN aHAJIH3.
®daxTopHblif ananu3. Kinactepusiii ananu3. Monenuposanue B mporpamme PAST.

3.2 Bonpocs! 111 CAMOKOHTPOJISI

1. JaiiTe onpeneneHue CUCTEMBI.
2. Kakue cucteMpl Ha3bIBAIOTCSI OTKPBITHIMU, N30 TMPOBAHHBIMU, 3aKPBITHIMH?


http://www.library.biophys.msu.ru/MathMod/EM.HTML#e7
http://www.library.biophys.msu.ru/MathMod/EM.HTML#e9
http://www.library.biophys.msu.ru/MathMod/EM.HTML#ea

3. Kakue cucreMbl Ha3bIBalOT TOMOT€HHBIMU, T€TEPOTC€HHBIMU?

4. HazoBHUTE OCHOBHBIE CUCTEMHBIE TPUHIIUIIBI.

5. laitTe onpenenenyue SMepKEHTHOCTH CUCTEMBL.

6. Uto Ha3pIBaeTCs 1es1eBOr (PYHKITMEH MIIM CTpATErHeil CUCTEMBbI?

7. Yto Ha3bIBAETCS TUHAMUKON CUCTEMBI?

8. B uem 3axirodaeTcsi IpoIecc caMOOpTraHU3alli CUCTEMBI?

9. Kak oxapakrepuzoBaTh NOHATHS «CUCTEMHBIN N01X0/1», «CHUCTEMHBIE UCCIEIOBAHUSY,
«CHCTEMHBIN aHATU3»?

10. Yro sBsieTcs TEXHHYECKON OCHOBOM CHCTEMHOTO aHam3a?

11. OxapakTepusyiTte 3Tanbl CACTEMHOIO aHAJIN3A.

12. TTosicHUTE IOHATHUS «MOJIEIbY, «MOJICTUPOBAHUE.

13. KakuM TpeOGoBaHMAM T0KHA COOTBETCTBOBATH MOJIENb?

14. Ha3oBute 3Tans! npouecca MoAEIupPOBAHNUS.

15. HazoBute 3Tamnsl, BeIIEIsIEMbIE B IOCTPOSHUU MaTEeMaTUYECKUX MOENEH.

16. JlaiiTe onpenereHre MOHATHIM «OHOTOTHYECKHE CUCTEMBI»Y H «IKOJIOTUIECKUE CHCTEMBIY.
17. HazoBuTEe 0COOCHHOCTH OMOJIOTMYECKOM CHCTEMBI.

18. Kak moapaznensitorcsi OM0I0THYECKUE U HIKOJIOTHYECKHAE CUCTEMBI TI0 CTETIEHH CII0KHOCTHU
CTPYKTYpHbI?

19. Yto noHnMaeTcs moJ1 SKOCUCTEMOM ?

20. IlepeuricnuTe OCHOBHBIE XapaKTEPUCTHKHU SKOCUCTEMBI.

21. IlpuBenute nepapxuro OMOJOTUUECKON OpraHU3aI[MH SKOCUCTEM.

22. Ha yem ocHOBBIBaeTCs MH(OpMALIMOHHAS Kiaccu(UKaIMs MOAeNel 3KocucTem?

23. laiiTe XapakTepUCTUKY OCHOBHBIX MOAXOO0B K MOJICTMPOBAHUIO U ITPOTHO3UPOBAHUIO B
9KOJIOTHH.

24. Kak oCyIIeCTBISETCS MOACIUPOBAHNE B IKOJIOTUYECKON JAESTEIHHOCTH.

25. Kakue Mozienu 1o crnoco0y moCTpOSHUS! UCTIOIB3YIOTCS PU SKOJIOTHUECKOM
MOJIETUPOBAHUU?

26. Ha30BUTE OCHOBHBIE METO/IbI SKOJIOTMUYECKUX HCClIeqOBaHUN. OXapakTepU3ynTe Kaxabli 13
HUX.

27. Ha yem ocHOBaHa Ki1accu(uKaIisa CTaTHYECKUX U AMHAMUYECKUX MOJenei?

28. laiiTe KpaTKyIO XapaKTEPUCTUKY IETEPMUHUPOBAHHBIX U HEIETEPMUHUPOBAHHBIX MOJIEIICH.
29. CocraBbTe CXEMY CUCTEMHOTO aHAIM3a JJIsl pEUICHUS] TPAKTUYECKUX HKOJIOTHYECKUX 3a]1a4 U
OTHUIIINTE OCHOBHBIE ITAIbI.

30. CocraBbTe OIIOK-CXEMY JIJISl aHANTM3a BOJAHOTO OanaHca.

31. YeMm xapakTepHbl OJIOKOBBIE CXEMBI?

32. KakoBsbI LI€NW, IPUHIUIBI U 33/1a4U YKOJIOr0-3KOHOMHUYECKOT0 MOHUTOPHUHTA?

33. Kakue Mo/1eni UCTOJIb3YIOTCS B 9KOJIOT0-2KOHOMHUYECKOM MOHUTOPUHTE?

34. OxapakTepusyiTe CTpYKTYPY MOJENH NPOyKTUBHOIO IpoLiEcca.

35. Kak MoeT 0Tpa3uThCs MPOTHO3HOE U3MEHEHUE KJIMMAaTHYECKHUX MapaMeTpoOB Ha
KJIMMAaTHYECKUX U3MEHEHUAX PACTUTEIBHOIO MOKpOBa?

3.3 IIpuMepHbIe TeCTOBbIE 3aJaHUS 1JIsl TEKYIEro KOHTPOJIs

1. ®ukcarnus CBS3eH MEXIY DJIEMEHTAMHU CHCTEMbI, HHBApUAHTHAs BO BPEMEHH, ITOHUMAETCS
KaK:

1. IToBenenue;

2. CtpyKTypa;

3. ClIOXHOCTB;

4. CamoopraHu3aiusi.

2. I3MeHeHHe CUCTEMEI BO BPEMCHH ONPCHCIIACTCAA KaK:



1. IloBenenue;

2. CTpyKTYpUpOBAHHUE;
3. YcnokHeHHe;

4. DBoIONMs.

3. XapaKTepucTHUKU, KOTOPbIE MPUCYILHU LEIONH CUCTEME, HO OTCYTCTBYIOT y COCTaBIISIOLIUX €€
AJIEMEHTOB, Ha3bIBAIOTCS:

1. CoXHBIMU;

2. HoBeiMu;

3. CTpyKTypHBIMU;

4. OyHKIIMOHAIbHBIMHU.

. IIpyHUMIT KOHTPUHTYUTUBHOrO NTOBEIeHHS cucteM DoppecTepa 3aKI04aeTCs B CICAYIOLIEM:

. CucreMa UCTOPUKO-3BOIIOIMOHHO Pa3BUBACTCS B CTOPOHY YCIOKHEHUS;

. [ToBenenue Mr000H CUCTEMBI HETIPEACKA3yeMO;

. CnoxHasi cucteMa pa3BUBAETCs HE TaK, KaK Mbl PEII0JIAraeM;

. UeMm ri1y0ke aHATM3UPYETCS CIIOXKHASI CUCTEMA, TEM MEHEE ONPE/ICIICHHbI HAIllU CYKJICHUS O
ee MOBEJICHUH.
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5. IIpuHLIKUIT HECOBMECTUMOCTH 3a/i€ TJIACUT:

1. Uem riry0ske aHAIM3UPYETCS CIIOXKHASI CUCTEMa, TEM MEHEE OIPEICIICHHBI HAIK CYXICHUS O
ec MMOBE/ICHNH,

2. Ins oOBSICHEHUS M TPEACKAa3aHUs CTPYKTYpbl M (WJIM) TOBEACHHUS CIIOXXHOM CHCTEMBI
BO3MOKHO TIOCTPOCHHE HECKOJIBKMX MOJIEIICH, MMEIOIIUX PaBHOE MPABO Ha CYIIECCTBOBAHMUCE;

3. [loBenenue 10001 CUCTEMBI HEMTPEICKA3YeMO;

4. CrnoxxHasi cucTeMa pa3BUBAETCS HE TaK, KaK MbI IPEIoaraeM.

6. CBsA31, IpeHa3HaYCHHbIE JUIs Iepeayy BEeleCTBa, SHEPTuH, HH(GOpMAIUK U UX KOMOMHALIUI
OT O/IHOT'O DJIEMEHTA K JIpyroMY, Ha3bIBAIOTCS:

1. [IpsimMbIMu;

2. O0paTHBIMH;

3. HeittpanbHbIMU;

4. KocBeHHBIMH.

7. I'pynnsl 3JIeMEHTOB CHUCTEMBI, CIIOCOOHBIE TPE0OPa30BbIBATh BO3ACUCTBUS U BO3/IEHCTBOBATD
BELIECTBOM U DHEPTUEN Ha IPYTUE MOJCUCTEMBI, Ha3bIBAIOTCS:

1. PenentopHeivy;

2. D¢ dexkTopHBIMU;

3. PedexcuBHbIMY;

4. leTepMUHUPOBAHHBIMH.

8. I'pymnmel 37€MEHTOB CHUCTEMbI, CHOCOOHBIE BOCHPOHM3BOJIUTH BHYTpPH ceOs Mpolecchl Ha
WH(POPMAIIMOHHOM YPOBHE, Ha3bIBAIOTCSI:

. AKIENTOPHBIMY;

2. JlerepMUHUPOBaHHBIMH.

3. PednexcuBHBIMY;

4. Db dexropHBIMU;

—

. He cBOIMMOCTB CBOMICTB 11€710T0 K CyMME CBOMCTB €r0 4acTeil MpeICTaBIIsIeT COOOM:
. [IpuHLIMN UHTETPATUBHBIX YPOBHEW;

. [IpuHIMT SMEPIHKEHTHOCTH;

. Ipuauun «bputssr Oxkkamay;
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4. IlpyHIMI HECOBMECTUMOCTH.

10. Meroapl Hay4yHOTO OOBSICHEHUS, CBS3aHHBIC C BBIIBHIKCHHEM CTATUCTHUYECKHUX THUIIOTE3 U
MOJIyYEHUEM CTAaTUCTUYECKUX OMHCAHUMN I OOBSCHAEMOTO SBIICHUS, HA3bIBAIOTCS:

1. UH1yKTUBHBIMY;

2. PekyppeHTHbBIMY;

3. UHTYyUTUBHBIMY;

4. JlenyKTUBHBIMH.

11. Bb.C.Onerimmvan (1978, 1982) NPEUIOKIWI  MATh  MPUHIUIIOB YCIOXKHSIOIIETOCs
MOBEJICHUSI CUCTEM.

VPOEHH

5

4 CITOAHEIE

3 CHCTEMEI

2

1 IpoCTHE
CHCTEMEI

[TocTtaBbTe HANPOTHB MpEJIaracMbIX HMPUHIIMIIOB HOMEP, COOTBETCTBYIOIIMHA HMX YPOBHSAM Ha
NPEJICTaBJICHHOM CXeMe:

- 'omeoctas (oOpaTHBIC CBSI3H);

- Pednexcus;

- BemecTBeHHO-9HepreTHUeCKuii OanaHc;,

- [IpunsTHE peleHmit;

- [Ipeapanranus.

12.  VYcraHoBHTE  NOCIENOBAaTEIBHOCTh  3TAalOB  CHCTEMHOIO  aHajau3a,  IOCTaBUB
COOTBETCTBYIOLIHE MOPAIKY UGPHI OT 1 10 7:

O BbIOOp MPOOIEMBI;

O BHEJPEHUE Pe3yJIbTaTOB;

O YCTaHOBJICHUE HepapXHH LeJed U 3a1a4;

O BBIOOp MyTel pelieHus 3a1a4u;

O IIOCTAaHOBKA 337]a4ll U OTPAHUYEHUE €€ CII0KHOCTU

O MOJIETTMPOBAHUE;

O OLICHKAa BO3MOYKHBIX CTpaTETUH.

13. Onrcanne CUCTEMBI C IIOMOIIBIO MHOTHUX ITIEPEMEHHBIX SIBIISIETCS:
1) BEeKTOpHBIM

2) cKaJIspHBIM

3) dbaxkTopuamTbHBIM

14. CBoCTBO OMOTOTUYECKON CHCTEMBI, C TIOMOIIBI0 KOTOPOTO OHA MOXKET MOICPKUBATH CBOH
napameTpbl TP U3MEHEHUSIX BHEIIHEH CpeIbl

1) camoopranuzarus;

2) aIanTUBHOCTH;

3) cTabunu3anus;

4) caMOBOCIIPOU3BO/ICTBO;

5) nenecooO6pa3HOCTh TOBEICHHUS.



15. CBOHCTBO OMOJIOTMYECKON CHCTEMBI YIEp>KMBATh CBOM CYIICCTBCHHBIC IJII BBDKHBAHUS
napaMeTpbl B 3aJJaHHBIX 3BOJIIOIMOHHBIX MIpeenax

1) amanTUBHOCTB;

2) camoopraHu3alus;

3) caMOBOCIIPOU3BO/ICTBO;

4) romeocTas;

5) TOMEOKUHE3.

16. CBOMCTBO OMOJIOTHYECKOM CUCTEMBI, C TIOMOIIBIO KOTOPOTO OHA MOXKET MepecTpanBaTh CBOIO
CTPYKTYpPY

1) camoopranu3zanus;

2) aJanTUBHOCTD;

3) crabuim3anusi;

4) caMOBOCIIPOU3BOJICTBO;

5) uenecooOpa3HOCTh MOBEICHHUS.

17. CBONCTBO OMOJIOTMYECKON CUCTEMBI, IPU KOTOPOM IMapaMeTPhl CUCTEMBI KOJIEOIIOTCS OKOJIO
HEKOTOPOTO CPEIHETO MOJIOKEHHUS, OCTAaBasACh B Mpejieax IpaHull, — 3TO

1) amanTUBHOCTE;

2) camoopraHu3alus;

3) caMOBOCIIPOU3BO/ICTBO;

4) romeocTas;

5) roMEeoKHuHe3.

18. Takoro pojga CMEHa COCTOSHUS CHCTEMBI XapaKTepPU3yeTCs KOPEHHOH CTPYKTYpHOUH
NIEPECTPOUKON CUCTEMBI, OTACIbHbIE KOMIIOHEHTBI UCYE3al0T, & HA UX MECT€ MOT'YT BO3HUKHYTh
HOBBIC

1) xpu3uc;

2) katactpoda;

3) KaTaKIU3MBbI;

4) xaoc;

5) aganTarusi.

19. Mopenu, npencTabisione co00i YCTHbIE M MHCbMEHHBIE OMUCAHUS C HCIOJIb30BAHHEM
WJUTIOCTPALINIA

1) cnoBecHbIe;

2) MaTeMaTHYECKHUE;

3) CTpYKTypHBIE;

4) reoOMeTpUUYECKHUE;

5) noruueckue.

20. YkaxuTe MepeMeHHbIe, KOTOpbIe He OYAyT UCTIOIB30BATHCS MIPU XapAKTEPUCTUKE CPEIIbI:
1) MUHUMaJIbHOE 3HAUYEHUE

2) MakCUMalabHOE 3HAYEHUE

3) cpenHee 3HAUCHUE

4) cTaHIapTHOE OTKJIOHEHUE

5) xputepuit CTblo/IeHTA.

21. DTOT MeTOA WCCIAEAOBAHMS HKOJOTMYECKHX CHCTEM I03BOJIIET YCTAaHOBHUTH pE3yJIbTaT
BIMSIHUS HA OPraHU3M WIM TOMYJSAIHUI0 KOMILIEKca (PAKTOpOB, BBIACHUTH OOIIYIO KapTHHY
pPa3BUTHUS U )KU3HEIEATEIHHOCTH BHa B KOHKPETHBIX YCIOBHSIX

1) MaTeMaTUueCKHii;



2) OMONOTUYECKUIA;

3) nabopaTopHBIii;

4) sKCIIEpUMEHTAIIBHBII;
5) oJIeBOM.

22. DTOT METOJl UCCIEAOBAHUS HKOJIOTMUECKUX CUCTEM MO3BOJISET MPOAHATU3UPOBATh BIUSHUE
Ha OPraHu3M OTJIEJIbHBIX (PAKTOPOB B HCKYCCTBEHHO CO3/IaHHBIX YCIOBHIX

1) MaTeMaTHYeCKHii;

2) 6uonoruueckuit; 20

3) nabopaTopHBIii;

4) sKCIIEpUMEHTAIIBHBII;

5) MoJIEBOM.

23. OTHOIIEHUE YUCIa 0cOOeH AaHHOTO BUJA K OOIIEMYy YHCIy 0COOeH BHJIOB, BHIPAKECHHOE B
MPOLIEHTAaX — 3TO

1) obuiue;

2) BCTpEUaeMoCTh;

3) JOMUHUPOBAHWE;

4) nokpsITHE;

5) 6uomacca.

24. KonnuecTBo ocobeil Buaa MO0 BCEro cooOIIecTBa, MPUXOASIIEEcs Ha eIUHUILY IUIOAAH
Wi 00beMa — 3TO

1) obwine;

2) BCTpPEUaeMoCTh;

3) AOMUHUPOBAHUE;

4) noKpbITHE;

5) 6uomacca.

3.4 IIlpuMepsI KOHTPOJIBHBIX 3aaHMIi

1. CocraBbTe AuarpaMmbl B3aHMOJCHCTBUM 2JIEMEHTOB B CHUCTEMaX C JKCIIOHCHIIMAIbHBIM H
JIOTUCTUYCCKHUM POCTOM.

2. Tlokaxwute, 4To rpaduK JOTUCTUYECKOTO YPaBHEHUS UMEET €IMHCTBEHHYIO TOUKY reperuoa.
Haiinute ee u naiite 6M0OIOrHYECKyIO HHTEPIIPETALHIO.

k_k, X Ve

3. PaccmotpeTts cuctemy Bonbpreppa B citydae € %2 Haittn orHomerms 0 Yo

4. ITycTh dKOCHCTEMA COACPKUT N KOHKYPHUPYIOMUX BUA0B. OnIpeiesuM MaTpuIry
noTpeOiieHnss A = (ajj) Kak MaTpHUILy pa3mepa N X N, B KOTOpoH 3J1e-

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

cpenHei ocoObio i-ro Buaa. Kakue THITBI MOBEACHHS ONMHUCHIBAIOTCS HIDKENPUBECH HBIMU
MaTpULlaMU 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. Homyctum, 4to B 3azadye 4 morpebieHHe OCOOM I-r0 BUJAa NPUHOCUT XHUIIHUKY



SHEPTETUYECKUN N0X0J B I Kamopueil. Onpenenum I kak N-MepHbI BEeKTOp-cTONOCL, Y
KOTOPOTO Ii-i KOMIOHEHT paBeH F; . JlaiiTe OHOJOTHYECKYI HHTEPIPETAIHUIO
KOMIIOHEHTaM BeKTopa Ar.

6. McxonHast monmyJisiusi UMEET CIEAYIONIYI0 BO3pacTHYIO CTpykTypy dap = (0,6,12) u marpuua
Jlecnmu A — cnenyromuii BUn:

0 18 18
A=|1/6 0 0
0 2/3 0

Haiiti (mpuGnu>keHHO) YUCIEHHOCTh MOMYJIALNUY Yepe3 JOCTaTOUHO OOJIbIIOE YUCIIO 71 JIET U ee
YCTOHYMBYIO BO3PAaCTHYIO CTPYKTYDY.

7. JIns 3amaum 6 ompenenuTh OO 0cO0€H, KOTOPYI0 MOXHO H3bIMATh B T'OJ M3 TOIYIISAIINU,
4TOOBI €€ pa3Mep OCTaBaJICs PaBEH UCXOIHOMY.

8. JlomycTuM, BEpOSTHOCTD A POXKICHUS OCOOBIO JICTEHBIIIA B JBa pa3a OOJIbIIEe BEPOSTHOCTH L
rubenu camoi ocobu. Omnpenenuts cpeanee 3HaueHue N(t) momyssiuy B MOMEHT BpeMeHH t =

var (N(1))
N(®)
OTpaHMYEHUS HA A W HavaibHOe 3HaueHue mnonyasimuu No, mpu KoTopoMm KoddduumeHt

Bapuanuu rnpu t = 100 6yner menpie 0,1%.

100, Berumciauth Takke Bapuanuto var (N(t)), koaddunuent Bapuarmm , HalTH

9. IlycTh mepexoliHble BEPOATHOCTH Ui CYKLIECCHOHHBIX M3MEHEHHUIl Ha BepxoBoM 0OosoTe (¢
mraroM B 20 JIeT) COOTBETCTBYIOT MPEACTABICHHBIM B Ta0OIHIIE:

HavanbHoe BepoATHOCTb Nepexosa B KOHEYHOEe COCToAHMnE

cocToAHune
bonoto Nyr Jlec YyacTkuy,

Bbleaemble
TPaBOAAHbIMMU

Bbonoto 0,65 0,29 0,06 0
Nyr 0,3 0,33 0,3 0,07
Nec 0 0,28 0,69 0,03
YyacTkuy, 0 0,4 0,2 0,4
Bblegaemble

TpaBoAAHbIMU

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

10. HaifTn onTUMandbHYIO CTpPATErwiO0 pbIOaKa, MCIOJIB3YIONMIET0 B KAa4eCTBE HAXKHBKH MyX H
JKMBIIA, €CJIM MaTpHUILlA CTPATETUN UMEET BUL:

Crparternmn Pbl60/10B MCNO/b3YET B KAa4ECTBE HAMKUBKM
Myx (x3) Husua (x3)
Pbiba nuTaeTcs X3 -6 0

X2 0 -4




11. HailfTu onTUManbHYI CTpaTeTHiO0 pblOaKa, €CJIM OH JIOMOJHUTEIHLHO HCIONb3YeT
MCKYCCTBEHHBIX MYX U 0JIECHY, @ MaTpUlla CTPATETUH B TOM ClIy4yae UMEEeT BUA:

Crpateruu Pb160/10B MCNONb3YET B KAUYECTBE HAXKUBKM
Myx (x;) Musua (x,) BnecHy (x;)
Pbiba nuTaeTca X3 -6 0 0
X2 0 -4 22

12. Tlo naHHBIM, IPUBEJEHHBIM B Ta0JIMIE, BBIYUCIUTD KOAPPHUIUEHTH! B ypaBHEHUH PErpeccun
y/x. CBsi3p MEXIy NEPEMEHHBIMH Tpearnosaraercs JuHeiHou (y=a+bx). Ilocrpouts rpadpuk
TEOPETUYECKOH W SMIMPUYECKOM JmHUIl perpeccun. [IpoBepuUTh € MOMOIIBIO KPUTEPUS X
COBMAJICHUE TEOPETUYECKOM M HMIMPUYECKON JMHUM perpeccud. CTaHIapTHOE 3HAuEHUE
KpUTEpHsl MPU YMCie CTerneHel cBoOOAbl, paBHOM 7, U ypOBHAX 3HauuMocTH 1 u 5% paBHbI
18,475 u 14,067 COOTBETCTBEHHO.

X
1,2 2,5 3,5 4,5 5,5 6,5 7,5 8,5
y
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. PaccuntaTh 3Hau€HHs YACTHOTO (;fxy) U MHOXKECTBEHHOIO (Ixyxy;) KO3((HULHNEHTOB
KOPPEISIIUHA MEX Ty TPU3HAKAMU X - JUTMHA COIBETHS, Y - JUTMHA JINCTA U Z

- BBICOTA pacTeHMsl, a TAK)Ke OUIMOKU pacCcUnTaHHbIX Kod(duuneHToB. Crenarb BHIBOABI O
JIOCTOBEPHOCTH MOJTYYEHHBIX KOA((PUIIMEHTOB, 0OBSICHUTH CMBICI MOJTYYEHHBIX

k03¢ (hULMEHTOB. 3HaYE€HUs NapHBIX KO3()(OUIIMEHTOB KOPPENALHHU Cleayouue: Iy=0,34;
ry,=0,61; ry,=0,83. O6bem BbIOOpKH paBeH 100. CTannapTHOE 3HaYeHUE KO duIeHTa
CrploJIeHTa IpH YuCIie cTeneHei cBo0oabl 97 u ypoBHe 3HauuMocTH 1% pasHo 1,98.

3.5 IlpuMepHbIe TeMbI T0KJIAI0B U MPe3eHTAIUI

1. Cucrema, ctpykTypa u noBeaeHue. Ci0XHOCTh CUCTEMBI.
2. IlpyHLIUTIBI CUCTEMHOCTH.

3. Peanuzanus CUCTEMHBIX TPUHIUIIOB B YKOJOTHH.

4. CHCTEeMHBIN aHAJIU3 M €r0 dTalkbl.

5. Mopaenu, ux npu3Haku U KjiacCUupUKaIusl.



6. Ponbp MozenupoBaHus Ipyu aHAJIU3€E KOJIOTMYECKUX CUCTEM U B YIIPaBJICHUU
MIPUPOIOTIOIH30BAHUEM.

7. Mopenu 3aBUCHUMOCTH CKOPOCTU OMOJIOTHYECKUX MPOIECCOB OT TEMIIEPaTyphl U
OCBEIICHHOCTH.

8. Monenu AMHAMUKH YACICHHOCTH MOIYJISIIIIH.

9. Mozenu BEDKUBaHUS.

10. Mogenu BO3pacTHOM CTPYKTYpPbI NOIYJISILIUIA.

11. Moaenu KOHKYPEHIIUH 32 PECYPCHI.

12. Monenb «XHUIIHUK — KEPTBAY.

13. Mozeau DKOJIOTHYECKON HUIIIH.

14. MonenupoBaHue CyKIIECCUOHHBIX U3MEHEHUH.

15. MonenupoBaHue OMOT€OXUMHYECKOTO IUKJIA YIJIepoa.

16. MonenupoBanue OMOr€OXUMUYECKOTO UKIIA KHCIOPO/a.

17. MonenupoBaHue OMOT€OXUMHYECKOTO IMKJIa a30Ta.

18. Mopenu JIECHBIX COOOIIIECTB.

19. Onenka 3arpsi3sHeHUs: aTMOC(HEPHI U TTIOBEPXHOCTH 3EMIIH.

20. DK0JI0r0-3KOHOMHYECKHE MOJICIIH.

21. Moaenu ri1o0anbHOTO pa3BUTHS.

3.6 IlpumepHasi TemaTuka pegepaTon

1. Ipuanmmne! o6meit Teopun cucteM. CyITHOCTh U OCHOBHBIE XapaKTEPUCTUKHU CIIOKHBIX
CUCTEM.

2. B3aumoieiicTBre BHEIIHUX (DYHKIMI U BHYTPEHHEH CaMOpPEryJIsiuy CUcTeMbl. PaBHOBecHe
CUCTEM.

3. MexaHu3Mbl CaMOPa3BUTHUS CUCTEM.

4. CucTeMHBbIE 3aKOHBI U UX POJIb B AHATUTUYECKOHN AEATEIbHOCTH.

5. MopennpoBaHue U €ro pojb B TO3HAHUH.

6. IIpouecc popmanu3zanuu Npu NOCTPOCHUH MaTEMATUYECKUX MOJEIEH.

7. CeMelicTBa MaTEMAaTUYECKUX MOJENIEH, MX IPEUMYILECTBA U HEIOCTATKH.

8. JleTepMUHHPOBAHHBIE MOJIENIN B 3KOJIOTHH.

9. UMuTaliMoHHbIE SKOJIOTMYECKUE MOJIENH.

10. Mcnionp3oBaHME CTOXaCTUYECKUX MOJEIEH ISl PEIICHUS SKOJIOTMUECKUX 3a/1a4.

11. OnTumu3anys pemeHus npyu J0MyCTUMOCTH HE3HAUUTEIbHOTO 3arpsi3HEHUS OKPYKaroIen
CpenBl.

12. CuctemMHbIN aHANIN3 NTPU UCCIEA0BAHUN CTPYKTYPhI U () YHKIIMOHUPOBAHMSI KOJIOTHUYECKUX
CHUCTEM.

13. Mogenu, onuchIBaroIIe MUIIEBbIE SN, MEXBUIOBbIE U BHYTPUBH/I0BbIE OTHOLICHUS B
DKOCHCTEME.

14. Tlupamuga Guomacc, IpOAYKIIMH U SHEPTHH B SKOCUCTEME.

15. IIpoaykius 31€EMEHTOB 3KOCHCTEMBI U €€ B 11eJIOM, POTyKTUBHOCTb COOOIIIECTB.

16. 3arpsi3HeHHE SKOCUCTEMBI U BIIMSHUE €r0 Ha CTPYKTYPY M (PYHKIIMOHUPOBAHNE DKOCHCTEM.
17. MaremaTn4eckoe MOJIEIMPOBAHUE MPOAYKIIMOHHBIX IIPOLIECCOB B 3KOCUCTEME.

18. Monens 11106apbHOT0 OMOT€OXUMHUYECKOTO IUKIIA YTIIEepoIa.

19. Mozenp KpyroBopoTa KUCIOPOJIa.

20. Mogens ri100anbpHOro MuKIiIa a3ora.

21. Konebauust «XUIHUK-KEPTBA», TEOPHS U IPUMEPHI.

22. BugoBoe pa3zHooOpa3ue, KOJIMYeCTBEHHas OIICHKA.

23. MareMatudeckue MoAenn nomyisiuuii. OCHOBHBIE ypaBHEHUS, YUUTHIBAIOLINE
KOHKYPEHLIMIO, TOTUCTUYECKOE YpaBHEHHE.

24. OcoOeHHOCTH MOJISTUPOBAHUS OKEAHUYECKON OUOTHI.
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25. OcoOEeHHOCTH MOJICITUPOBAHUS HA3EMHBIX 3KOCHCTEM.

26. Jlemorpaduyeckre MOJICIH.

27. MoaenupoBaHHe aHTPOIIOTEHHBIX BO3ACUCTBHI HA Ouochepy.

28. I'nmobanpHbIe KIIMMAaTHYECKUE MOIEIIH.

29. CpaBHeHME pa3IMYHbIX MOJAENEH JMHAMUKM OpPraHMYECKOIo BEUIECTBA II0YB IIPU
CTaHJaPTHBIX CLIEHAPHIX T1100aIbHOr0 H3MEHEHHUS KIIuMaTa.

3.7 KoHTpoJIbHBIE BONPOCHI K 3a4eTy

. OCHOBBI IOHATHS TEOPUHU CUCTEM.

. Knaccugukanus cucrem.

. IIpocTble U CIIOKHBIE CUCTEMBI.

. OTpakeHne NPUYNHHO-CIICICTBEHHBIX CBS3€H B MOJEIIH CUCTEMBI.

. MeTo/1pl KaueCTBEHHOT'O OLICHUBAHUS CUCTEM.

. IIpyHIMIIBI CHCTEMHOTO aHAIU3a.

. CTpyKTypa CUCTEMHOTr0 aHaJIu3a.

. Knaccugukanus moaenei.

. MonenupoBaHue, 3Tanbl HOCTPOECHUS MOJIETH, 00JIACTH IPUMEHEHUS MOJEIEH

10. JlnHamMu4eckre MOAEIN IKOJIOTHYECKUX ITPOLIECCOB.

11. CraHoBi€HUE U pa3BUTHE CUCTEMHBIX UJIEH B 3KOJIOTHH.

12. MepapXU4HOCTb IKOJOTUYECKUX CUCTEM.

13. MecTo KUBBIX CUCTEM CPEAM IPYIHX CUCTEM U UX KilacCU(UKALMSL.

14. CBOMCTBO «3MEPKIECHTHOCTU» CUCTEM, IPUMEPBHI.

15. Camoperynsuus 3K0JIOIrMUECKUX CUCTEM.

16. KoHeuyHast 1 3KCIIOHEHIIMaIbHasl CKOPOCTH POCTA.

17. BumoBoe u CTpyKTYpHOE pa3Ho0Opa3ue B SKOCHCTEMAX.

18. YCcTONYMBOCTD U CTAOMIIBHOCTh 3KOJIOTMYECKHX CHCTEM.

19. Temnieparypa kak 3kojorudeckuii pakrop. Mojenu ckopocTi OMOIOrHYECKUX MPOIIECCOB B
3aBUCUMOCTH OT TEMIIEPATYPBHI.

20. PocT uncieHHOCTH B TeOMETpUYECKOM Tporpeccuu. Teopema JIOTku u ee 3HaUCHHE.
Bo3pacTHO# cOCTaB MOIYIAIUN.

21. DKcrioHeHIMaIbHAs U JIOTUCTUYECKAs MOJIEIIM POCTA YUCIECHHOCTH.

22. Mogenb koHKypeHunn Bonbteppsi-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 pa3HO0Opas3us U THIIBI paclipe/ieeHus: OOMINs BUI0B B COOOIIECTBE.
25. DOkonoruueckas Huuia. [IpocTpaHcTBO HUILIK U TpaHUIIBI ToJepaHTHOCTU. KpuBas u
IIOBEPXHOCTBH TOJIEPAHTHOCTH.

26. buonoruueckas MpoayKTUBHOCTb.

27. TloToKk BeliecTBa U YHEPTUU Uepe3 dKocucTeMy. [InpamMu bl YMCIEHHOCTH, ONOMACCH U
SHEPIHH.

28. DMepUKeHTHBIE CBOMCTBA, OCHOBHBIE KOMITIOHEHTHI U IJIaBHBIE OMOT€OXUMHYECKUE IIUKITBI
ouocdepsl.

29. Konnenuus 6uocdepsl. Moenu 3BOIOIUHN OHOChEPHI.

30. IMuTainoHHOE MOJIETMPOBAHUE U MPUHIIHIIBI YKOJIOTHYECKOTO IPOTHO3a.

O 0 1IN DN W B



4. MeToan4ecKkue MaTepuaJibl, ONpeaeJsonue Npoueaypbl OeHUBAHUS 3HAHUI, YMEHHH,
HABBIKOB M (MJIM) ONBITA [eATEJbHOCTH, XaAPaKTePU3yWIIUX 3Tanbl (GopMUpOBaHMS
KOMIIETEeHIINH.

[IporpaMma OCBOEHMS AMCLUMILIMHBI MPEAYCMATpUBAET OMPOC U coOeceloBaHUE, MOJATOTOBKY
JOKJIaJia ¥ IPE3CeHTAIH, pedepara, BBIMOJIHEHNE IPAKTHYECKUX 3aJaHHA, TECTUPOBAHUE.

4.1 Kputepun 6a/UIbHO-PEHTHHIOBOM OLIEeHKH 3HAHMIA

Hrorosast oneHka 3HAHWN CTYIEHTOB [0 HM3y4aeMOM aucuuIuidHe cocTtaBisieT 100
0ayIoB, KOTOPBIE KOHBEPTUPYETCS B «3aUTEHOY» / «HE 3a4TeHO» (MTOroBas (hopmMa KOHTPOJIS —
3a4éT), MO CICAYIOMIEH CXeMe:

41 GaJUIOB U BBILIE «3a4TEHO
40 0aJUIOB U HUXKE «HE 32aYTEHO)

Texymuii KOHTPOJb OCBOEHHUS KOMIIETEHIIUH CTYJEHTOM OIEHUBAETCS U3 CYMMBI
HaOpaHHBIX 0AJJIOB B COOTBETCTBUH C YPOBHEM C(HOPMUPOBAHHOCTH KOMIIETEHIIUN: TOPOTOBBIM
WM TOpoABUHYTHIM. Ilpu 3TOM  yuMTHIBaeTCS  MOCEMIAEMOCTb  CTYACHTOM  JIEKLHUH,
71a00PaTOPHBIX/MIPAKTUYECKUX 3aHATUHN, aKTUBHOCTh CTY/IEHTA HA J1a00PATOPHBIX/TIPAKTHUYECKUX
3QHSITHSIX, PE3YJIBTATHI TPOMEKYTOUYHBIX TUCHMEHHBIX U YCTHBIX KOHTPOJBHBIX OMPOCOB, UTOTH
KOHTPOJIbHBIX PalbOoT (TECTOB), ydyacTue CTYACHTOB B Hay4HOW paboTe (Hampumep, HamMcaHHe
pedepaToB, TOKIAIOB | T.I1.).

Kaxx1p1i1 KOMITOHEHT UMEET COOTBETCTBYIOIIUI YACIbHBIN BEC B Oajliax:

- KOHTPOJIb nocenieHnid — 10 6aos,
- onpoc u codecenoanue — 10 Gamnos
- nabopaTopHble 3aHTHS - 20 0amIoB.

- KOHTpOJIbHbIE 3a7anus — 10 6amioB
- TectupoBanue — 10 6annos,
- pedepat — 10 Gamos,
- noknana — 10 6amios,
- npe3edTanus — 10 6amios,
- 3aueT — 10 6amnos.
[Ipu mpoBeneHnn 3a4€Ta YYUTHIBACTCS TMOCEIIAEMOCTh CTYICHTOM JICKIIMOHHBIX 3aHSTHH,
aKTUBHOCTh Ha JJAOOPAaTOPHBIX 3aHATHUAX, BBINOJHEHHE CaMOCTOSTENIbHON paboOThl, OTpabOTKa
MPOMYIIEHHBIX 3aHATUH 10 YBAKUTEIBHON MPUYHHE.

4.2 lIkaabl OLeHNBAHUA

IIkaja oueHUBaHUA ONIPOCa

IToxa3aTenn Baan

OTBeT NOJHBINA U COAECPKATENBHBIN, COOTBETCTBYET TEME; CTYIAEHT 5)
yMeeT apryMEHTUPOBAHO OTCTauBATh CBOK) TOUKY 3PEHHS,
JIEMOHCTPHUPYET 3HAHWE TEPMUHOJIOTUN JUCIUIUINHBIL.

OTBeT B 11EJI0M COOTBETCTBYET TEME (HE OTPAXKEHBI HEKOTOPBIE 3
ACMEKThl); CTYJEHT YMEET OTCTauBaTh CBOIO TOUKY (XOTS
apryMeHTalus He BCerja Ha JOJKHOM YPOBHE); IEMOHCTPUPYET
YIOBJIETBOPUTENBHOE 3HAHUE TEPMHUHOJIOTHH JTUCHUTIIINHBL.

OTBeT HEMOJIHBIHN Kak 10 00beMY, TaK U O COACPIKAHUIO; 0
MI0JIO’KEHHUS OTBETA HE apTyMEHTHUPOBAHBI; MPOOIEMBI C




‘ ynotpeOaeHneM TEPMUHOJIOTUH IUCIUTUIHHBIL.

MakcumanbHoe KosndecTBO 6amioB — 10 (1o 5 6ayutoB 3a KaXkIbIi ompoc).

IMIkana omeHUBaAHUSA naﬁopaTopﬂoro 3aHATHUA

Kpurepuu onenuBanus
basbt

OOyuaromuiicst NpaBMWIBHO OMPEIEIsET pacCMaTpPUBAEMbIe MTOHATHS,
MIPUBOS COOTBETCTBYIOIINE MMPUMEPHI; IEMOHCTPUPYET TITyOOKHE 3HAHUS 17-20
TEOPETUYECKOTro Marepuaia. PaboTy BIMOTHSAET MOTHOCTHIO
CaMOCTOSITENILHO; BJIaJICET OCHOBHBIMU METOJIaMU ONPECIICHHSI BIUSHHS
TOTO WJIM MHOTO YKOJIOTHYECKOTO (haKTOpa Ha JKUBBIE OPTaHU3MBI,
HaBBIKAMH HCIIOJI30BAHHSI METOJIOB U JIOTHYECKHUX MPHUEMOB, 0OOCHOBBIBAET
CYXKICHHS M PEIICHUS; JIeJIaeT apr'yMEHTHPOBAHHBIC BEIBOJIBI, HCITOJIb3YET
0O0JIBIIIOE KOJIMYECTBO PA3JIMYHBIX UCTOYHUKOB HH(OPMAITIH.
JleMoHCTpHpYET CBOOOHOE BIIAZICHUE HCIIONIBb3YEMBIM 000PYAOBaHUEM,
peakTHBaMu ¥ MaTepuasiamu. [Toka3piBaeT OCBOCHUE BCEX KOMITCTCHIIUI
JUCITUTUIAHEI.

OOyuaromuiicst MpaBMWIBHO OMPENETSET pacCMaTPUBAEMbIE TOHATHS,
JEMOHCTPHUPYET 3HAHHE TEOPETUIEeCKOro MaTeprana. PaboTy BhIonHsSET 13-16
CaMOCTOSITEIILHO; ONEPUPYET 0A30BBIMH IKOJIOTHUCCKUMHU MOHATHIMH H
TEPMUHAMH, BJIaJIceT OOIIMMU TPEACTABICHUSMH O BO3JICHCTBUU TOTO HIIU
WHOTO 9KOJIOTHYECKOT0 (haKTOpa; UCIIOJIb3YET Pa3InIHbIC METOIBI
MIO3HAHUS, IPUBOJIUT AJIbTEPHATHBHBIC B3TJIS/IbI HA PACCMATPHBACMYIO
po0JieMy, JieJIaeT apryMeHTHUPOBAHHBIC BBIBOIBL. JleMOHCTpUPYET XOpoIiee
BJIa/ICHUE UCTIOTIb3YeMbIM 000pyI0BaHNEM, pEaKTUBAMH U MaTepUaIaMH.
[Toka3pIBaeT OCBOSHNE KOMITCTECHITHH.

OOyuaromiuiics onpenenser paccMaTpuBaeMble MOHATHUS; IEMOHCTPUPYET
3HaHHME TEOPETHUUECKOr0 MaTepuaa; onepupyeT HeKOTOPbIMU 9-12
HKOJIOTUUECKUMHU MOHATUAMHU. PaboTy BBINOIHSAET C OMOILBIO
IpernoaaBaTess, N3JI0KEHHE MaTepHuaia ICHOEe U YeTKOe, JTOTHIEeCKU
BBICTPOEHHOE. [IeMOHCTPUPYET yJOBIETBOPUTEIBHOE BIIa/ICHUE
HCIIOJIB3YCMbIM O60py210BaHI/IeM, PC€aKTUBaMH1 U MaTCpuajlaM, YaCTUIHO
BJIaJIeeT KOMIETEHIUAMHM JUCLUTIIMHBI.

OOyuaromumiicst mpeacTaBui paboTy, B KOTOPOU TOMYCTUIT CYIIECTBEHHBIE
OIIMOKM; HE UCITIONb3YeT PA3IUYHBIE METO/IbI TIO3HAHUS, HE IPUBOIUT 5-8
aTbTepHATHBHBIC B3TJIS/IBI HA PaCCMAaTPUBAEMYIO MPOOIeMy, HE JIenaeT
apryMEHTUPOBAHHBIX BBIBOJIOB. PaOOTY BHITIOTHSET C MTOMOIIIBIO
npemnoaBarens. JleMOHCTpUpPYET YacCTHYHOE BIIaIeHHE UCTIOIh3yEeMbIM
o0opy/oBaHNEM, peaKTUBAMU U MaTepuaiaMu, YaCTUYHOE BIIa/ICHUE
KOMIICTCHIIUAMU OUCIIUITIINHBI.

OO0yyaromuiicst MpeACTaBUI YacTh padOThI, B KOTOPOI TOMYCTHI
CYIIIECTBEHHBIC OMIMOKH; HE UCIOJIB3YET Pa3INYHbIC METO/IbI TTO3HAHUS, HE 1-4
MPUBOJIUT allbTEPHATUBHBIE B3TJISAIBI HA paccMaTpuBaeMyto mpodiemy. He
CIOCOOEH CaMOCTOSITEJIBHO BBITIOJIHATH Pa0OTy, MPAKTUISCKU HE BIIAJCET
UCIIONIb3YEMBIM 000PYIOBaHUEM, PEaKTUBAMH U MaTepUaIaMH,
JEMOHCTPHUPYET YaCTUYHOE BJIAICHUE KOMIIETCHITUSIMHU JTUCITUTIINHEI.

Pabora He BbIIOJIHEHA / HE CIaHA.




MaxkcumanpHO€e KonndecTBo OaioB — 20

Ikana oneHUBAHHUA J0KJIAaa

Tloka3arennb

bann

]_IOKJ'IaI[ COOTBETCTBYCT 3asIBJICHHOM TEME, BBIIIOJTHCH C IIPUBJICUCHUCM
A0CTAaTOYHOI'O KOJIMYCCTBA HAYYHbBIX U MMPAKTHUYCCKUX UCTOYHUKOB I10
TEMC, MaruCTPaHT B COCTOAHKUN OTBETHUTH HAa BOIIPOCHI IO TEME JOKJIaJa.

10

,Z[OKJIal[ B ICJIOM COOTBCTCTBYCT 3asIBJICHHOM TEMCE, BBIIIOJIHCH C
IMPUBJICYCHUEM HCCKOJIBKUX HAYYHBIX H ITPAKTUYCCKUX UCTOYHHUKOB I10
TEMC, MAIruCTPAHT B COCTOAHUN OTBCTUTL HA YaCTh BOIIPOCOB I10 TEMC

JIOKJIaza.

,Z[OKJI&[[ HC COBCEM COOTBETCTBYCT 3asBIICHHOM TEMCE, BBIIIOJIHECH C
KCIIOJIb30BaHUEM TOJILKO 1 miH 2 HCTOYHHUKOB, MAaruCTpaHT AOITYCKACT
OIIHOKH IIpH U3JI0KCHUU MaTCpurajia, HC B COCTOIHUH OTBCTHUTH HA
BOIIPOCKHI 110 TEMEC NOKJIa/1ad.

Ikana oueHMBaHus NPe3eHTAUN

Ilokazarennb

bamn

[Tpencraisiemast HHGOpPMAIIISI CHCTEMAaTU3UPOBAHA, TIOCIIEI0BATEIbHA

W JIOTMYECKH CBs3aHa. IIpoOiieMa packpbiTa MONMHOCTHIO. CreliaHsbl
000CHOBaHHBIE
TEXHOJIOTHH IPOrPaMMBbl, B KOTOPOK BBIIMOJIHEHA IIPE3CHTALIHS.

BbIBOJBI.  IIIMpOKO  HMCHOJIB30BAHBI ~ BO3MOMXKHOCTH

10

[lpencraBnsiemass  wmHboOpMamMs B [EJIOM  CHCTEMAaTU3MPOBAaHA,
1ocjeaoBaTeNbHa M JIOTUYECKH CBsi3aHa (BO3MOXKHBI ~ HeOoJblIMe

otkioHeHus). [Ipobimema packpeita. BoO3MOXHBI ~ HE3HAUUTETHHBIE
OMOKH IpU 0(pOpMIICHHUHU.

[TpencraBnsiemast uHGOpMaUsl HE CUCTEMATU3UPOBAaHA M/WUJIM HE COBCEM
nocienosarenbHa. [Ipobnema packpbiTa HE MOJHOCTBIO. BbIBOIBI He
cAenaHbl WK HE 00OCHOBaHbI. BO3MOXXHOCTH TEXHOJOTMHM IPOrpaMMBbI
VICIIOJIb30BAHBbI JIUIIb YACTHYHO.

MakcumanbHOE KOJIMUECTBO OAIIJIOB 3a JOKJIa ¢ mpe3eHTamueit — 20 6amios.

Ixkana ouenuBanus pedepara

YpoBeHb
OLICHUBAHU
A

Kpurepun oniennBanus

basnel

Pedepar

CopnepxaHue COOTBETCTBYIOT IOCTABICHHBIM LIEJIM U 3aJa4aM,
M3JI0)KEHUE MaTepuaja OTIMYAETCS JOTMYHOCTBIO M CMBICIOBOU
3aBEPIICHHOCTBIO, CTYIAEHT I[IOKa3aJl BIIAJCHUE MAaTEepUaJIOM,
YMEHHE YETKO, apryMEHTHPOBAHO M KOPPEKTHO OTBEYaTh Ha
MIOCTaBJICHHBIE BONIPOCHI, OTCTAMBATh COOCTBEHHYIO TOUKY 3pEHHs

9-10

Conepxxanue HEJOCTATOYHO ITOJTHO COOTBETCTBYET
MOCTaBIIEHHBIM IIETM W 3aJadaM HcclefoBaHus, paboTa
BBITIOJTHEHA HAa HEJIOCTATOYHO IMHUPOKON MCTOYHHUKOBOM 0aze M He
YUYUTBHIBAET HOBEUIIINE JOCTHKEHUS HAYKU, U3JI0KEHNE MaTepuasa




HOCHUT TIPEUMYILIECTBEHHO OIMMCATENbHBI XapakTep, CTYIEHT
MOKa3ajl JI0CTaTOYHO YBEPEHHOE BIJIAJICHUE MaTepuaoM, OJHAKO
HEJO0CTaTOYHOE YMEHHE YETKO, apryMEHTHPOBAHO U KOPPEKTHO
OTBEUYaTh HA TIOCTABJICHHBIC BOMPOCH M OTCTaWBAaTh COOCTBEHHYIO
TOUYKY 3pEHUS

Conmepxxanue He OTpakaeT OCOOEHHOCTH MpPOOJIEeMAaTUKU
M30paHHON  TeMbl;  COJep)KaHHEe pabOThl HE  IOJHOCTBHIO
COOTBETCTBYET IMIOCTABIICHHBIM 3ajJadaM, WCTOYHHKOBas 0Oa3a
sBIIsieTCSl (pparMEeHTapHOW M HE TMO3BOJSET KAYECTBEHHO PEHIUTh

BCE IIOCTAaBJICHHBIC B pabore 3ajgaud, pabdoTa HE YYUTHIBAET 3-5
HOBEHIIINE TOCTIKCHNUS UCTOpUOTpauy TEMBI, CTYJCHT MOKa3ai
HCYBEPEHHOE BIIQJICHUE MaTepHajoM, HEyMEHHE OTCTauBaTh
COOCTBEHHYIO MTO3HMIIMIO ¥ OTBEYATh HA BOIPOCHI
Pabora He UMeeT JTOTMYHOM CTPYKTYPBbI, COJepKaHue paboThl B
OCHOBHOM HE COOTBETCTBYeT TeMe, HCTOYHHKOBas 0a3a
UCCIIEIOBaHUsl  SBJIAETCS ~ HEJOCTATOYHOM Ui pEeLIeHUs 0-2
MIOCTABJICHHBIX 33/1a4, CTYACHT MOKa3aJl HEYBEPEHHOE BIIaJICHUE
MaTepualioM, HeyMeHne (opMyIHpPOBATh COOCTBEHHYIO MO3HIIHIO.
MaxkcumanbHoe KonuuecTBo 6aisos — 10.
IlIkaja oueHNBAHUS TECTHPOBAHUSA H KOHTPOJbHOIO 3a/1aHUS
Kpurepun oneHnBanus Banbl
80-100% mpaBHIILHBIX OTBETOB - KOTJIMYHO) 8-10
60-80% mnpaBUIBHBIX OTBETOB - «XOPOILIOY 6-8
30-50% mnpaBUIBLHBIX OTBETOB - «YJOBJIETBOPUTEIHHOY» 3-5
0-20 % TpaBWIBHBIX OTBETOB - «HEYIOBICTBOPUTEIHLHOY 2
MakcumanbHoe KoiaunuecTBo 6amios — 10.
4.3 llIkaJ1a oneHMBaHNA 0TBETAa HA 3a4YeTe
Iloka3zareab baua
OOyuaromuiics oOHapy>KUBaeT BBICOKMH YpOBEHb OBJIQZICHHs TEOpUel Bompoca, 10
3HaHUE TEPMUHOJIOTUH, YMEHHUE TaBaTh ONPEIEICHUS TIOHATHSIM,
3HaHue NepcoHaNui, CONPSHKEHHBIX C TEOPETUUECKUM BOIIPOCOM,
YMeHne NpOWILTIOCTPUPOBATh SIBIICHHE TPAKTHUYECKUMH TIPUMEpaMH, J1aeT
MIOJIHBIE OTBETHI HAa BONPOCHI C MPUBEICHUEM ITPUMEPOB U/WJIN TOSICHEHUH.
OOyuaromuiicss HeIOCTaTOYHO MOJIHO OCBEIIAeT TEOPETUUECKU BOIIPOC, 8
oTpeieNieHus 1atoTcsi 0e3 COOCTBEHHBIX OObSICHEHHH U IOTIOJIHEHHH, OTBETHI Ha
BOTIPOCHI TTOJTHBIE C TPUBEICHIEM IIPUMEPOB
OO6yuaromuiics 0OHapy>KUBAET HEAOCTATOYHO ITyOOKOe MOHUMAaHNE 5
TEOPETUYECKOT0 Borpoca, OnpeneneHus JarTcs ¢ HEKOTOPBIMHA HETOYHOCTSIMH,
JTa€T OTBETHI TOJBHKO HA 3JIEMEHTapHbIE BONIPOCHI, YHUCIIO IPUMEPOB OTPAHUYCHO
OO6yuaromuiics oOHapyXHUBaeT HE3HAHWE OCHOBHBIX MOHATUH U OIpeesieH i, He 1

yMeeT JeNlaTh BBIBOJBI, IOKa3bIBaeT KpailHe ciaboe 3HaHUE MPOTrPaMMHOIO
MarepHaa.

MaxkcumMaibHOE KomuecTBo 0auioB — 10




