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IHosicHUTEALHAA 3aIIHCKA

O0beM quctuIuiiHel 4 3.e.
1. Pe3yabTaThbl 00y4eHHUs MO JUCHUIJIMHE (MOIYJI0), COOTHECEHHBIC C WHIUKATOPaMHU

JOCTH>KEHUS] KOMIIETEHIIUH, YCTAHOBJICHHBIMH  00pa30BaTeIbHON MPOrpaMMon

Komnerennuun Nuaukaropsl Pe3ysnbTarsl 00y4eHUs M0 JUCHUTIIHHE
AOCTUKEHUS (mony.Jro)
KOMIIeTEeHIUI
K - 1 Cnocoben | U]l -lnkx-1  IlpoBogut | 3naTh: TUIPOOHOIIOTUYECKHE,
MIPOBOAUTD MOHUTOPUHIT M  aHAJU3 | THAPOXUMHUYECKUE,  HUXTHOJOTHYECKHE
MOHUTOPHHT THIPOOHOIOTUIECKUX napameTpsl,
BOJHBIX rapaMeTpoB YMmerb: MIPOBOUTH aHaIu3
OMOJIOTUYECKHUX NA  -2nkx-1  IIpoBoauT | rugpoOHOIOrHUECKHUX,
PECYPCOB, Cpenbl UX | MOHUTOPUHT M AHAIW3 | THAPOXUMHUYECKUX,  UXTHUOJIOTHMYECKUX
OOUTaHUs, a TaK K€ | TUAPOXUMHUUECKUX apaMeTpoB
aHaJIM3 TOJMYyYEHHBIX | TapaMeTpoB Baagers: HABBIKOM aHanm3a
JAHHBIX NA  -3nkx-1  I[IpoBoauT | rugpoOHOIOrHUECKHUX,
MOHUTOPHUHI U  aHAIU3 | THAPOXUMUYECKUX,  HXTHUOJIOTUYECKUX
UXTHOJOTHYECKUX apaMeTpoB
MapaMeTpoB

2. CojaepixaHue JUCHHUILINHBI (MOTYJIS)

Tema 1 Mecto pbid B cucreMe KUBOTHbIX. Cuctemarnka pei0. Cuctembl ppiO000Opa3HBIX U
PBIO; TPOUCXOXKAEHUE PHIO Pa3HBIX TAKCOHOB.

Tema 2 ®dusudeckue U XUMHUYECKHEe (PAKTOPBHI CPpeAbl M MX POJIb B KH3HEACSATEIbHOCTH
pb10 npecHbIX BOA. [ImoTHOCTH BosiHOM cpenbl. Temneparypa, CBET, 3BYK B )KM3HENEATEIbHOCTU
pb16. CoNEHOCTh M COJIEBOM COCTaB BOJbl. PacTBOpeHHbIE B BOJE Ta3bl. AKTHBHAs peaKIys
cpensl (pH). Ponb aBM>keHMst BOJHBIX Macc, 3JIEKTPUUECKOI0 TOKA U 3arpsi3HEHUSI.

Tema 3 BHyTpHBHIOBBIE M MEXKBHIOBbIC¢ B3aHMOOTHOLICHHSI Yy PbI0, 0OOMTAlOIIMX B
npecHbIX Bojax. CTpPyKTypHbIE €IMHHULbI BUAA: MONYJSALUS, CYONOMyJSIMs, 3JIeMEHTapHas
nomyisiuyst. @OyHKIMOHANBHBIE €OUHULBL: CTasd, CKOIUIEHWE, KOJIOHUS. BHyTpuBHIOBBIE
NUIIEBbIE  B3aUMOOTHOLIEHUS.  DOpMBI  COXKHUTENIbCTBA  (KOMMEHCAIM3M,  CHUMOMO3).
B3anMooTHoOIEHNS pbIO C IPYTUMH )KUBOTHBIMU U PACTEHUSIMHU.

Tema 4 @ayHucTHYeCKHEe KOMILUIEKCHI M JKOJOrMYeckue rpymnnbl psbid. Poib
(ayHUCTHYECKHX KOMIUIEKCOB B (OpMHpOBaHMM BHUJOB. PayHHUCTHYECKHE KOMIUIEKCHI B
npecHbIX Bogax Poccuu. DKoJormyeckwe Trpynnbl M HX OTIAMYME OT (DayHHUCTHUECKUX
KOMIIJIEKCOB. DKOJIOTHYECKHE TPYIIIBI IO MECTOOOMTAHUIO, PA3MHOXKEHUIO, TUTAHUIO.

Tema 5 Bo3pact M npoaOTKHUTENbHOCTH KH3HU PbI0 B CeBePHbIX NPECHBIX BOJAX.
Knaccugukanus psld 1Mo NpoJOHKUTENBHOCTH >KU3HEHHOTO LMKJIa. Bo3pacTHas cTpykTypa
nomymsiiuit. Poct pp16. OcobeHHOCTH M THUIIBI pocTa pbl0. BumoBkie, rpynmnoBbie 0COOEHHOCTH
pocta pbi0. BnmsHue abuotmueckux U OMOTHYECKHMX (DAKTOpOB cpeapl Ha pPOCT phIO.
Temmneparypubiii  daktop. ['maposnormyeckuii pexuM. OCBEHMICHHOCTh W Ta30BBIA  PEXKUM.
[TnotHOCTH pBHIOHOTO HaceneHus. KonmdyecTBO M AOCTYMHOCTh KopMa. CBs3b Temma pocra ¢
BHYTPEHHUM COCTOSIHUEM OpraHh3Ma pbIO.

Tema 6 O0masi XapaKTePUCTHKA NMHUTAHUS H CNOCOOBI Pa3MHOKEHHMSI PbI0 NMPECHBIX BOJ.
Pa3nooOpasue mumu W TUIIEBBIX CHEKTpoB pbid. CrmocoOwsl mwuTanws. JleneHue puid 10
npeoOiajalomyM TpynnaM KOPMOBBIX OpraHu3MOB Bo3pacTHble, CE30HHBIE, CYTOYHBIE
U3MEHEHHs B NuTaHuM. M30upaTtenbHass CIOCOOHOCTh MOTPEOJEHHS KOPMOBBIX OpPIaHHU3MOB.
Bnusaue ¢akTopoB cpenbl Ha WHTEHCUBHOCTh mnuTaHui. (CMeHa OOBEKTOB MHUTAHUS,
Tpodudeckas IIACTUYHOCTh pblO. KosmdyecTBeHHbIE XapaKTEpUCTHKU MUTaHUA. PannoHbl



nuTaHus. M3MeHeHne panuoHOB MO Mepe pocTa phI0 (CMEHa OOBEKTOB MHUTAHUS) U M3MCHCHHS
ycioBuit ooutanus. KopmMoBoit k03(pPUIIUEHT U €ro 3aBHCUMOCTh OT XapaKTepa, KaJOPUHUHOCTH
U YCBOSIEMOCTH KOpMa, Bo3pacrta pbi0. O0eCcredeHHOCTh PhIO MHUIeH, KOHKYPEHTHBIE OTHOIICHUS
3a nuuty. JKUpHOCTh U YIIUTAaHHOCTD PBIO U UX OLIEHKA.

CriocoObl pa3sMHOXKEHHUSI PBIO TpecHBbIX BOJ. IIOCTOSHCTBO M HM3MEHUYMBOCTH Moja. Bospact
HACTYIUIGHHMsI ~ TOJIOBOM  3penoctd, monoBod  auMopdusm.  COOTHOLIEHHE  IOJIOB.
I'epmadpoautusm. Cpoku pazMHOKeHHs. OIUIOA0TBOpeHUE (HapyKHOE, BHYTpEeHHEe). Biusiaue
KayecTBa MKPUHOK HAa BOCIPOM3BOAMUTEILHYIO CIHOCOOHOCTH PBIO (KOJMMYECTBO HKpBI, Macca
UKPHHOK, cojaepkaHue kupa). OtknageiBanue HKpbl.  [lnomoButocTh  (abcomoTHas
WHAUBHUAYyallbHAs, OTHOCUTEINbHAs, paboyasi, MOMYJISIIUOHHAS).

Tema 7 ’Ku3HeHHbI HUKJI W MUrpanuu pbi6. OCHOBHBIE 3Tambl XKU3HEHHOTO LHKJIA PbIO
(SMOpUOHANBHBIN, JTUYMHOYHBIN, MajIbKOBBIM, HOBEHAIbHBIN, MEPHOJ B3POCIOrO0 OpPraHU3Ma,
crapueckuit). Ctaauu >MOpHOHANIBHOTO TEpUOAa pa3BUTHs (KiIaccuueckas cxema). /unamuka
nomynsiinu. HepecrtoBas momymsiiust v ee Tumbl. V3MeHeHue craryca (TUIa) HEPECTOBOM
MONMYJSAUUA. DKOJOTHYECKHUE TPYIIBI 1O OCEMJIOCTH (OCeUible W MHUTPUPYIOIINE).
Knaccudukanus murpanuii (aKTUBHbBIE, TACCUBHBIE, HEPECTOBBIE, KOPMOBBIE, 3MMOBAJILHBIE).
Tema 8 3akoHoMepHocTH pacnpeiejeHduss pbl0 B BoJoeMax 3eMHOro Mmiapa.
Pacnipoctpanenue pbid B IPECHBIX BOJAX

3. IlepedyeHb y4eOHO-MeTOAUYECKOr0 o0ecnieYeHHsl TUCHUIIJIMHBI (MOYJIs1)
1. Meroanueckne yka3aHHUS K CaMOCTOATEIbHOU pabdore M (GopmMaM KOHTPOJIS JUIsl CTYJICHTOB
Bcex Gopm o0yueHus no aucuurnHe «MxTruodayHa ceBepHBIX MPECHBIX BOIY.
2. MeToandeckne yka3aHHUs K IPAKTHUECKOH /TabopaTtopHoil paboTe ajisi CTYyJeHTOB BCeX GopM
oOyuenus no aucrumuinae «MxtruodayHa ceBepHbIX MPECHBIX BOI.

4. ®oHA OLEHOYHBIX CPEACTB M0 AUCHHILINHE (MOLYJII0)

®DoH/ OLEHOYHBIX cpeactB siBisierca kommnoHeHToM OIl, pa3pabarteiBaeTcsi B Qopme
OTJENBHOIO JOKYMEHTAa M BKJIIOYaeT B ce0s KpPUTEpUM OLIEHUBaHMA CGHOPMHUPOBAHHOCTU
KOMHGTGHHI/Iﬁ Ha Pa3sjIMYHbIX 3TaIlax ux q)OpMI/IpOBaHI/IH " Opoucaypbl OICHUBAHUA.

5. IlepevyeHb OCHOBHOM M JOMOJHUTEILHON Y4eOHOI JTuTepaTypshl (II€UaTHbIE U3/IaHU,
AIIEKTPOHHBIE YdeOHbIe U3AaHUS U (M) PeCypPChl AIEKTPOHHO-OMOIMOTEYHBIX CUCTEM)

Ocnosnas numepamypa:
1.ITonomapes C. B. VIxtuosnorust: YueOHHK JUIs BBICIL ¥ CPEIHUX NPod. yUeOHBIX 3aBEICHUI
/ C. B. Ilonomapes, 0. M. Bakanesa, 10. B. ®enoposbix. — M.: Mopknura, 2014. - 567 c. (k01-Bo
9K3. Ha a0. - 15; Buz —1).

Jlononnumenvnas numepamypa:

l.Anmomosa, T. A. IlpakTukym 1o HXTHOJOTMM : yued. mocobue mis By3oB / T. A.
Amnomnosa, JI. JI. Myxopmosa, K. B. Teummk. - U3, 2-e, ucnp. u gom. - Mocksa : Mopknwura, 2013. -
324, [10] c. : wn. (kos-BO 9k3 Ha a0. — 11; B uz — 1).

2.HeBanennsnii, A. H. buonormueckue OCHOBBI pBIOOBOJCTBA : yd4eO. mocoOue st
CTYJICHTOB BBICIIL. U Cpell. 00pa30Bat. Opr., 00yJaroMXCs 110 HAPaBICHUSIM MOAroT. OaKajgaBpuaTa
35.03.08 "Boanble 6uopecypebl U akBakyabTypa', MmaructpaTypsl 35.04.07 "Boansie 6uopecypcsl u
akBakynpTypa" u cremmaibHoctd (CIIO) 35.02.09 "Uxtuwomorust u peiooBoactso” / A. H.
Hesanennsiii, E. H. [Tonomapesa, M. H. Copokuna. - Mocksa : Mopknura, 2016. - 429 c. : win. -
(koJy-BO 9K3 Ha 0. — 7; Bu3z — 1).

3.Cabanee JLII. Pwi6n1 Poccun. Tom mepesiid / JLI1. CabGaneeB. — M.: Jlupexkt-Menua, 2015.
- 777 c. — Pexxum nocryna: http://biblioclub.ru/

4.Cabanees JLI1. Peios1 Poccun. Tom Bropoit / JLIT. CabaneeB. — M.: Jlupekr-Menua, 2015.
- 1228 ¢. — Pesxum moctymna: http://biblioclub.ru/



http://biblioclub.ru/
http://biblioclub.ru/

6. Ilpodeccnonanbubie 0a3pl AaHHBIX U HH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

1. Cnpasouno-npasosas cucmema. Koncynomanm ILnoc - URL: http://www.consultant.ru/
2. Munucmepcmso nayku u evicuieco obpazosanus Poccuiickou @edepayuu URL:
https://minobrnauki.gov.ru/

3. @denepanbHas cinyxba mo Hamopy B chepe o0pa3oBaHHS U HAYKH URL:
https://obrnadzor.gov.ru/

4, depnepanbHbln nopTtan «Poccuiickoe obpasosanme» URL: http://www.edu.ru/

5. Hngopmayuonnas cucmema «EOunoe okHo docmyna K 00pa308amenbHbIM pecypcam
URL: window.edu.ru

6. Eounas xonnexyus yugposoix oopazosamenvuuix pecypcos URL school-collection.edu.ru
7. DedepanvHulil yeHmp unpopmayuonno-oopasosamenvhuvix pecypcog URL fcior.edu.ru

8. Topman UHKTTIO3UBHO20 00pazo8aHus URL https://xn--
80aabdcpejeebhgo2afglbd3b9w.xn--plai/

9. AnekTpoHHO-6mMbnmoTeyHas cuctema "Msgatenscteo "Manb" URL http://e.lanbook.com

10.  Dnexmponmno-oubnuomeynas cucmema "Yuueepcumemckas oubnuomexa ownaun”" URL
http://biblioclub.ru/

11.  Onexmponno-oubnuomeunasn cucmema "IPRbooks" URL http://iprbookshop.ru

12.  Dnexmpoumno-oubnuomeuynas cucmema "Pwiboxosslicmeennoe obpazosanue” URL
http://lib.klgtu.ru/jirbis2/

13.  Onexmpomnnas  6ubnuomeunas  cucmema  "Koucynomamm — cmyodenma”  URL
http://www.studentlibrary.ru/

14. Dnexmpomnno-oubruomeunas cucmema IbC "Tpouyxuii mocm” URL
http://www.trmost.com/tm-main.shtml?lib

15.  Onexmpomnno-oubnuomeunasn cucmema "BOOK.ru" URL https://www.book.ru/

16.  Dnexmponno-oubnuomeynasn cucmema "ibooks.ru" URL http://ibooks.ru/

17.  Onexmpomnno-oubnuomeunas cucmema "bubauoPoccuxa" URL
http://www.bibliorossica.com

18.  Onexmponno-6ubnuomeunas cucmema "Hayuonanvholii yugposoii pecypc "Pykonm"

URL http://www.rucont.ru/

19.  Dnexmponno-6ubnuomeunas cucmema "FOpaum" URL https://urait.ru/

20.  DOnexmponno-6ubauomeunas cucmema Humepmeoua URL  http://www.intermedia-
publishing.ru/mgr/allowed/

21.  OBC "BubnuoTex" URL https://mstuedu.bibliotech.ru/

22.  Onexmpouno-6ubnuomeunas cucmema "Knuea®@ono" URL http://www.knigafund.ru/

23.  OBC znanium.com uzoamenvcmea "MH®PA-M" URL http://www.znanium.com

24,  OBC HUTY "MHUCuC" URL http://lib.misis.ru/registr.html

7. TlepevyeHb JIMIEH3MOHHOTO H CBOOOJAHO PACHPOCTPAHSIEMOTr0 NPOTPAMMHOIO

o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOICTBA

1) Onepayuonnas cucmema Microsoft Windows Vista

2) Odgpucnwvuii nakem Microsoft Office 2007

3) Od¢ucnwiti naxem Microsoft Office 2010

4) Mamemamuueckuit nakem PTC MathCAD V14-V15 University Department Perpetual
Floating

5) Onexmponnviii nepesoouux PROMT NET 8.5

6) Onexmponnviii nepesoouux PROMT NET 9.5

7) ODnexmponnwie crosapu ABBYY Lingvo x3

8) Cucmema onmuueckoeo pacnosnasanus mexkcma ABBYY FineReader

9) SANAKO STUDY 1200

10) ASCON: CAIIP TII BEPTHUKAJIb 2011, JIOLIMAH:PLM, Mamepuanvt u Copmamenmet,
APM FEM, KOMIIAC-3D V13

11) Ilpoepammnuie npodykmet Autodesk

12) Wolfram Mathematica Professional (Network Server, Network Increment) 8.x/9.x/10.x
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13) MathWorks MATLAB 2009 /2010

14) Ilpoepammneiii komnaexc «Komnviomepnas oenosas uepa BU3HEC-KYPC: Makcumym.
Bepcus 1. Konnexmuenwiii sapuanm na 10 komanoy

15) Statsoft Statistica for Windows v.6, Statsoft Statistica Neural Networks for Windows v.6

16) IICII « Cmpotiskcnepmusay Komniekc npoepamm « Dynoamenmoly»

17) SCADsoft SCAD Office sepcus 21

18) Aumusupyc Dr.Web Desktop Security Suite, anmusupyc Dr.Web Server Security Suite

19) Komnnexc npoepammnoz2o obecneuenus « A-novy

20) Ilpoepamma «Aoenm: Ynpaeienue cmpoumenbcmeom. Ynpasienue npoekmamuny

21) IIpoepammmwlii npodykm « Topocady

22) Ilpoepammmnuiii npooykm Erwin Data Modeler

23) IIpoepammmorii komnnexc «I PAH]-cmema éepcuss STUDENT »

24) IIpoepammnoe obecneuenue T-FLEX

25) Aumusupyc Avira Business Security Suite

26) Ilpocpammnoe obecneuenue « Anmunnacuamy

27) 1C:IIpeonpusmue 8. Komniexm 011 06yuenus 6 8bLCUUX U CPEOHUX YUEOHBIX 3A6€0CHUSIX

28) IIpoepammmuviii npodykm ABC « Ynpaenenue kpedumnoii opeanuzayuei» ons BY3oe

29) Ipoepammmnuiii npodykm CorelDRAW Graphics Suite X4 Classroom License MUL 15+1

30) I1poepammusiii npooykm ChemBioOffice Ultra Academic Edition

8. OdecneueHne 0CBOECHHUS M CHHUILINHBI JIMI ¢ HHBAJIHIHOCTHIO 1 OB3

Obyuaromuecs u3 yrcna uHBanuaoB u jui ¢ OB3 obecnieunBaroTCs NEYaTHBIMHU U (MIIH)
JIEKTPOHHBIMU 00pPa30BaTEIbHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTPAHHYCHUSIM
UX 37J0POBBS.

9. MaTepuajibHO-TeXHHYECKOe o0ecnieyeHne TUCHUNINMHBI (MOTYJI51)

npencrasieHo B npwiokeHun K OIIOII  «MarepuaibHO-TEXHUYECKHE — YCIIOBUS
peanu3anuy 00pa3oBaTeNbHOW MPOrpaMMbD» M BKIIIOYAET:

- yueOHbIE ayAMTOPUM JUIsI TPOBEICHHS Y4YEOHBIX 3aHATHM, MNPEayCMOTPEHHBIX
nporpaMMoil 0akanaBpuaTa, OCHAIEHHbIE OOOPYJIOBAaHHEM M TEXHUYECKUMH CpPEACTBAMHU
00yJeHus;

- IOMEUICHUs Ui CaMOCTOATENIbHOW  paboThl  OOydarolMXcs,  OCHAIllEHHBIE
KOMIIBIOTEPHON TEXHUKOM C BO3MOYKHOCTbIO MOAKIIOYEHUS K ceTu «MHTepHeT» 1 obecrnieueHuemM
JIOCTYTIA K 3JIEKTPOHHOI HH(pOopMaIiMoHHO-00pazoBaTenbHoi cpene MI'TY

JlomyckaeTcsi 3aMeHa 000pyJOBaHMsI €T0 BUPTYaJIbHBIMU aHAJIOTaMH.

10. PacnpenesieHue TPYA0EMKOCTH M0 BHIAM Y4eOHOM 1eITeJTbHOCTH

Pacnpenenenue
TPYAOEMKOCTH JTUCHHUTIIHHBI
1o opmMam 0OydeHHsI

Bun yuebHoit Harpy3ku

Ounas
Cemectp Bcero
5 4acoB
AyIUTOpPHBIEC Yachl
Jlexumm 16 16
ITpakTHyeckue 3aHsTH 16 16
JlaGopaTopHbie pabOTHI 16 16

Yacel Ha CaAMOCTOSATCIIBHYIO 1 KOHTAKTHYHO pa60Ty

BeimonHeHne, KOHCYJIbTUPOBAHKE, 3aIINATa KyPCOBOW PaOOTHI
(mpoekra)

[Ipouast camocTosiTenbHAst U KOHTAKTHAs paboTa 96 96




IToAroToBKa K MPOMEXYTOYHOM aTTeCTALMU - -

Bcero gacoB o quciuinie 144 144
@DOpMBI IIPOMEKYTOYHOTO U TEKYIETO KOHTPOJIS:

DK3aMeH - -

3auer/3adeT ¢ OUEHKOU +/- +/-

KypcoBast pabora (mpoexr) - -

KonnuecTBo pacuetrHo-rpaduueckux pador - -

KonndyecTBo KOHTPOIBHBIX PabOT 1 1

KonmuecTBo pedeparon - -

KomnnuectBo 3cce - -

Ilepeuyennb J1adopaTopHbIX padoT Mo popMam 00ydeHUs

m\It

HanmenoBanue nabopatopHbix paboT

2

OmnpeJenenye BO3pacTa poId Mo Yellye, KOCTSM, OTOJUTaM U CITUJIaM JIy4yeil INIaBHUKOB.

I/I3yqu1/1e COACPKUMOT0 NMUIIECBAPUTECIbHBIX TPAKTOB pI)I6 MPECHBLIX BOJ C PA3JIMYHBIM TUIIOM IMUTAHU.

OmnpeneneHue MmI0J10BUTOCTU PBIO.

Mopdonorniyeckue 0cOOEHHOCTH UKPBI PhIO MPECHOBOIHBIX BOIOEMOB Pa3JIMYHbIX SKOJOTHYECKUX TPYIIL

TR WIN |-

OcobeHHoCTH 3M6pI/IOHaHLHOFO, NpSAIMYUHOYHOI0, JIMYUHOYHOIO M MAJIBKOBOI'O MEPHUOJOB pPa3BUTH
JIOCOCEBBIX pBI6.

OcobeHHoCcTH 3M6pI/IOHaHLHOFO, NpSAINYUHOYHOI0, JIMYUHOYHOIO M MAJIBKOBOI'O MEPHUOJOB pPa3BUTHS
PaCTUTCIBbHOAAHBIX pLI6.

OnpeﬂeneHHe (I)I/ISI/IOJ'IOFI/Iqe(JKOFO COCTOSAHHA pBI6BI.

Bnusane TokcukanToB Ha OPraHu3MCHHBIC [TOKA3aTCIN pLI6.

Ilepeyenb npakTHYeCKUX 3aHATHH 10 popmMam 00ydeHHs

HanmeHoBaHne npakTHYecKuX paboT

2

Cucremaruka pbi0. Cructemsl ppi0000pa3sHbIX U PbIO; MPOUCXOXKIECHHE PHIO Pa3HBIX TAKCOHOB.

!\)HH%%

Poab (usnyecknx u XuMuYecKHX (AKTOPOB cpelbl B KU3HEAESITEIbLHOCTH PbI0 MpecHBbIX BOA. [L1OTHOCTH
BOJTHOM cpenpl. TemmepaTypa, cBeT, 3ByK. CONEHOCTh M COJIEBOM COCTaB BOJIBL. PacTBOpEHHBIE B BOJIE Ta3bl. AKTHBHAS
peakuus cpezpl (pH). Posb TBHKEHNS BOJHBIX MACC, SJIEKTPUIECKOTO TOKA U 3arPSI3HEHUSL.

B]—[yTpl/IBl/IJIOB])Ie U MEKBU/I0BbI€ B3aUMOOTHOILICHUSA Y pl)lﬁ, Oﬁl/ITalOll[HX B NPECHBIX BOAAX. CprKTypHI)Ie 4|
(I)yHKL[I/IOHaJ'IBHBIG CIMHUIIBI. BHyTpI/IBI/II[OBBIG IMUIIICBBIC B3aMMOOTHOILICHMS. qDOpMBI COXXHUTECJIILCTBA (KOMMGHCEU'II/ISM,
CI/IM6I/103). BzanmooTtHOmeHMs pLI6 C APYI'UMH JKMBOTHBIMU M PACTCHUAMMU.

(I)ayHl/ICTl/I‘lECKI/Ie KOMILIEKCHI B CEBEPHBIX NMPECHBIX BOAAX Poccun. Dxojorudeckue TpymIibl U UX OTJIMYHUC OT
(I)ayHI/ICTI/ILICCKI/IX KOMILICKCOB. JKOJIOTHUCCKHE TPYIIIBI 11O MCCTOO6I/ITaHI/IIO, Pa3sMHOXKXCHHIO, MMTAHUIO.

Bo3pact U mpoaO/IKHTENLHOCTD KH3HH PbI0 B MpecHbIX BoAax. Bo3pact. BospactHas cTpykTypa MOMyIsIuiil
Oco0eHHOCTH W THIIBI pocTa pbiO. BuioBble, rpynmnoBble 0COOEHHOCTH pocTa pbl0. BimsiHue abuoTtmueckux M
OroTHYecKUX (haKTOpOB Cpe/ibl Ha POCT PHIO.

Xapakrepucruka nutanus. Pasnoo6pasue munm. CriocoOb! nuTanus. BimsiHue GakTopoB cpelbl HA HHTEHCHBHOCTH
nutadust. CMeHa 0OBEKTOB MUTAHUS, TPOhHUIEecKast INACTUIHOCTE pBI0. Parmons! mutanus. VI3MeHeHne parioHoB 110
Mepe pocTa peId (cMeHa 0OBEKTOB MUTAHMS) M N3MEHEHHS YCIIOBHI OOUTAaHUSL.

Cnoco0bl pa3MHOskeHMs1 pbI0. [TOCTOSHCTBO M M3MEHYHMBOCTH I0J1a. Bo3pacT HacTYIJICeHUS ITOJIOBOI 3penocTy,
nosyioBoii auMopdmsM. CooTtHomeHune 1ooB. ['epmadpoautism. Cpoku pasmMHOxkeHus. OriooTBOpeHue. BrvsiHue
KauecTBa MKPUHOK Ha BOCIIPOM3BOJHUTEIHHYIO CIIOCOOHOCTH PBHIO (KOJTMYECTBO MKPBI, Macca MKPHHOK, COJCPIKaHHE
xwupa). OTKIIagpIBaHIEe HKPBL. 1110 10BUTOCTS.

7Ku3HeHHBIH UK W MUrpauuu pnid. OCHOBHBIE 3Tambl JKHU3HEHHOTO HUKia peid. Cramuy 3MOpHOHAIBHOTO
nepuoja pa3BUTUs (Kiaccuueckas cxema). Jlunamuka nomynsuuu. Hepecroast momymsiius u ee Tumbl. V3meHeHue
craryca (TWNA) HEPECTOBOHM IOIMYJSIMH. DKOJOTMYECKHE TPYIMIBI 10 OCEIUIOCTH (OCEIJIble W MHIPUPYIOIIHE),
Kiaccuduxarms murparuii.

JKosI0orHYecKoe pa3HooOpa3ue NXTHO(hAYHBI cCeBEPHBIX MPECHOBOIHBIX BOA0eMOB. VxTrodayna ozepa Mimannpa
Uxtnodayna Jlagoxckoro o3epa. Mxruodayna pex cesepa Cubupu. Mxrtrodayna pex Kosbckoro mnosmyoctposa
Pp160X03s1HCTBEHHOE OCBOSHHE BOIOXPAHMIIHII] PETHOHA.




