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HOACHUTEJBHASA 3AIIMCKA

YuebHo-meTonuueckuit  koMmruiekc  (YMK) mno  y4eOHOM — auCHUIUIMHE
«ITonynsiiIMOHHAST SKOJOTUS» CO3JaH B COOTBETCTBUU ¢ TpeOoBaHusMmu [lonoxeHus
00 y4yeOHO-METOAMYECKOM KOMIUIEKCE Ha YPOBHE BBICHIETO OO0pa3oBaHUs M
MpeIHa3HavYeH ISl CTYAeHTOB crieruaibHoCcTH 1-33 01 01 buoskonorus. Coaepxanue
paznenoB YMK cooTBeTCTBYeT 00pa3oBaTeIbHBIM CTaHJAPTaM BBICILIETO 00pa30BaHUs
naHHou crenuanbHocTh. ['naBHad uenr YMK — okazanue MeTOOWYECKOM ITOMOIIHA
CTyJICHTaM B CHCTEMATH3allid Y4YeOHOro MaTepwajlia B MPOIECCe MOATOTOBKH K
UTOTOBOM aTTecTanuu no Kypcy «llonmynsiiioHHast SKOJIOTHSD.

Crpykrypa YMK Bkitouaer:

1. YuebHo-MeToanueckoe o0ecreyeHne AUCIUIUIHHBI

1.1. Teopetnueckuii pazaen (yueOHOE H3AaHUE IS TEOPETUUYECKOTO M3YUYEHUS
JTUCIUIIIMHBI B O0OBEME, YCTAaHOBJICHHOM THWIIOBBIM y4e€OHBIM IUTAHOM  TI0
CIIELIMATIBHOCTH).

1.2. Tlpaktuueckuil paszzmen (Marepuainbl i NPOBEACHHS JTaOOPATOPHBIX
3aHSATUHN MO JUCHUILIIMHE B COOTBETCTBUM C YYEOHBIM IIJIAHOM).

2. KoHTponb camMoCTOSATENbHOM paboThl CTYJIEHTOB (MaTepuaybl TEKyIIeH u
UTOTOBOM  aTTeCcTallid, T[O3BOJIAIONIME OMNPEACIUTh COOTBETCTBUE  y4eOHOM
JeATEIbHOCTH 00yYaronmxcsi TpeOOBaHMUSIM 00pa30BaTENbHBIX CTAHJAPTOB BBICIIETO
oOpazoBaHusi U y4yeOHO-MPOTPAMMHOM JOKYMEHTAllMM, B T.4. BOMPOCHI JUIs
MOATOTOBKU K 3K3aMEHY, 3aJlaHHsi, T€CTbl, BOIMPOCHI JJIsI CAMOKOHTPOJIS, TEMAaTHUKa
pedepaToB u 1p.).

3. BcrioMoraTenbHbIN pa3en.

3.1. YueGHo-mIporpaMMHbIe MaTepuasbl (TUMIOBas yueOHasi mporpamMma, yueOHble
nporpaMMsl (pabounii BapuaHT) JJIsl CTYACHTOB JTHEBHOM U 3a04HON (HOPM MOTYyUeHHS
o0OpasoBaHms).

3.2. HudpopMalmoHHO-aHAIMTUYECKHE MaTepuasbl (CIHUCOK PEKOMEHAYEMOM
JUTEPATYPHI, IEPEUEHDb FJIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB U UX aJpeca U JIp.).

Pabora ¢ YMK pnomkHa BKIIOYAaTh Ha MEPBOM JTalle O3HAKOMIIEHHE C
TEMaTUYECKUM IUUIAaHOM JMCIMIUIMHBI, TPEACTABICHHbIM B THUIIOBOM y4eOHOM
nporpamme. C moMolipi0 pabovero BapuaHTa yueOHOM MpOrpaMMBbl MO JUCIUILIMHE
MOXHO TMOJIYYUTh HH(POPMALMIO O TEMAaTUKE JIEKIMK U JaOOpaTOPHBIX 3aHITHM,
NEPEUHsIX pPAacCMAaTPUBAEMbBIX BOIPOCOB M PEKOMEHIYEMOW i HMX H3yYEHHUs
auTeparypsl. JIJIs TOATOTOBKM K JIAOOPATOPHBIM 3aHATHSM U TIPOMEKYTOUHBIM
3ayeTaM  HeoOXoIWMO, B TEPBYIO  OuYepedb, HCIONb30BATh  MaTEpHAIIbI,
MPEJCTABICHHBIE B pa3jeie yu4eOHO-METOAMYECKOE OOECIeYeHUe IUCLUIUIMHBI, a
TaKK€ MaTepualibl JJIsi TEKYIIEro KOHTPOJISI CaMOCTOSITeNbHOW paboTel. B xone
MOATOTOBKU K UTOTOBOM aTTeCTAllUU PEKOMEH]IYETCS O3HAKOMUTHCS C TPEOOBaHUSIMU
K KOMIIETCHIIUSIM 10 AUCLUIUIMHE, U3JI0)KEHHBIMU B TUIIOBOW y4eOHOU mporpamme,
CTPYKTYpOW PEMTUHIOBOM CUCTEMBI, a TAK)KE IEPEYHEM BOIIPOCOB K 3K3ameHy. [[ns
HamucaHnus pedeparoB MOTYT ObITh MCIOJIb30BaHBI MH(OPMAIIMOHHO-aHATUTHYECKHUE
MaTepHalbl, yKa3aHHbIE B COOTBETCTBYIOIIEM paznene Y MK.



1. TEOPETUYECKHWM PA3JIEJI

VYyebHoe mocoOue Uisi CTYAEHTOB YUYPEKJEHUW BbICHIETO OOpa30BaHUS
IKOJIOTHA M PAIMOHAJIbLHOE MPUpPoaAonoab3oBanne. B.B. I'puuunk, JI.B. Kamuiok,
I'.A. Cemenwok; moxa pea. B.B. I'puunka. Munck: BI'Y, 2013. — 207 c.

noctynHo 1o ajapecy http://elib.bsu.by/handle/123456789/97910

B mnocobuu B pasnene 6 mNpuBENEHbl OCHOBHBIE CBEIEHUS O CTPYKTYPHOM
OpraHu3alMKi U OCOOCHHOCTSAX U3YUYECHUS TUHAMUKY MOMYJISIUMN.

Kparkuii mi1aH-KOHCIIEKT
Jexkuui mo Kypey «IlonyasinimoHHast 3K0JI0THD)

AOCTYIICH JId CKaYMBAHUA 110 aAPECY:

https://www.google.com/url?q=http://bio.bsu.by/ecology/files/courses/popul_ecology/Consp.doc
&sa=U&ved=0ahUKEwj80I-pIKXJAhUJOxoKHYBoCBwQFggMMA Q&client=internal-uds-
cse&usg=AFQjCNF6_h3aCb-u3JhZVT4RdiLB5SrWGMg

JIist ckaumBaHUS W O3HAKOMIICHHSI B DJJIEKTPOHHOW OMOIMOTEKE HOCTYITHBI
aexmuu 1, 7,9

http://elib.bsu.by/handle/123456789/109918,

http://elib.bsu.by/handle/123456789/109920,

http://elib.bsu.by/handle/123456789/109921.

2. IPAKTUYECKHWM PA3IEJ

TeMbl J1a00paTOPHBIX 3aHATHIA

I. Metroa Jlecau-/IpBuca (=HeceJJeKTHBHOIO WM3bSITHsI) JJIs OLEHKH OO0IIei
YHCJIEHHOCTH  monmyJsauuu  (maboparopHas  paboTra  MOPOBOJUTCS B
KOMITBIOTEPHOM KJlacce, 2 Jaca).

JlaHHBIH METOJ MCIHOJB3YyeTCS [IJIi OIEHKHM aOCOJIIOTHOM YHMCICHHOCTH
YKUBOTHBIX, OOMTAIOIIUX HA OTPpaHUYEHHOU TeppuTOpuU. OH MOXKET OBITh MPUMEHEH
JUIL  OIEHKM YHCJIGHHOCTHM HACEKOMBIX Ha OIpeJeeHHOM ydYacTKe JIyra,
MJIEKOIMUTAIONIUX B JIOKAJILHOM MOMYJSAIUUA U T.II. B OCHOBE MCIOJIb30BaHHUS METOJa
HECEJICKTUBHOTO M3BATUS JIKUT SIBJICHUE MOCTENIEHHOTO CHIDKEHHUS BEPOSITHOCTH
BCTPEUAEMOCTH >KMBOTHOTO B CEPHUM IMOCIEJOBATEIbHBIX OTJOBOB, BBI3BAHHOE
CHIDKEHHEM YUCJICHHOCTH TOMYJISIIIUU B PE3YyJIbTaTe U3BATUS U3 HEE 0COOEH.

Takum 00pa3oM, pU MPUMEHEHUH JAHHOT'O METOJa >KMBOTHBIX OTJIABJIMBAIOT,
MOACYUTHIBAIOT MX KOJMYECTBO M HE BBIMYCKAIOT J0 KOHIIA HMCCJIEJIOBaHUA. 3aTeM
MPOU3BOJAT elle 3-4 TMOoCJIeN0BaTebHBIX OTJIOBA IO aHAJOTUYHONW METOAMKE, IMPHU
ATOM YHCIO OTJIOBJICHHBIX JKUBOTHBIX IIOCTEIIEHHO YMEHBINAETCS, BCIICICTBUE
YMEHBIIICHUSI MX OOIIero KOoJWYecTBa Ha Hccleayemon Tepputopun. Ecim temnepn
MOCTPOUTh TpaduK 3aBUCUMOCTH 4YHCJIA OTJIOBJICHHBIX J>KUBOTHBIX MPHU KaKIOM
OTJIOBE OT OOIIETr0 4YKclia paHee OTIOBJICHHBIX, TO MO HEMY MOXXHO HAWTH OIICHKY
MCXOJHOW YHCIIEHHOCTHU MOMYJISIUH.
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[Ipumep. B  cepum  deThpex  MOCIENOBATEIBHBIX  OTJIOBOB  OBLIO
3apeructpupoBaHo 120, 93, 60 u 35 XMBOTHBIX, COOTBETCTBEHHO. HeoOxomumo
OIICHUTHh UCXOAHBIA YPOBEHb UNCICHHOCTH MOMYJISALIHH.

CHauana Bce JaHHbIE 3aHOCUM B TaOJIUILy (CM. KOHCIIEKT JICKIIH).

Hcnonb3ys moboit craructudeckuii maker (Hampumep, STATISTICA, Excel),
HalTH TapaMeTpbl YpaBHEHMs JIMHEWHOM 3aBUCUMOCTHU. 3amucaTh YpPaBHEHHE B
caeayromnieM Bujae: Y = (a=SE) + (b+£SE)-X

Halitu ucxoaHyr0 4MCIEHHOCTh Nomyisiiuu. Mckomasi BelMUMHA HAXOAMUTCS U3
paccUMTaHHOTO YpaBHEHHMs perpeccuu, npu ycioBuu, yto Y = 0. Takum obOpazom,
Hallle ypaBHeHue npuooperaet Bua: a + b-X = 0.

OTpa3uTh MOJy4YEHHbIE pe3ynbTarbl rpaduyecku. JOMKHO MOTYyYUTHCA
MPUMEPHO TaK:

| 140 1
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w0l -
80 |
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KonWuyecTEO OTNOBMEHHBIX XXWBOTHBIX

o

COEOI{YHHOE KONU4eCTBO paHee OTNOBNEHHBIX UBOTHBIX

Ha PUCYHKC 3HAYCHUEC, COOTBECTCTBYIOIICC HCXOI[HOﬁ YUCJICHHOCTH IIOITYJIAIINH,
JICKUT B TOYKE MCPECCUCHUA JTUHNH PETPECCHU C OCBIO X.

1. Koadhdumment b perpecCHOHHOrO ypaBHEHHMS Jae€T OIEHKY cpeoHel
yaaenueaemocmu 0coOei, T.e. JOTU OTJIOBICHHBIX OCOOEH OT MX HCXOIHOU
yucieHHocTd. Mcmonw3yst paccuutanHblii ko3 duuueHt b, paccumraite
TEOPETUUECKOE KOJUYECTBO OCOOEH, BBUIOBICHHBIX BO BPEMs MEPBBIX BOCHMU
OTJIOBOB.

[Ipy 5TOM, 4YHMCIO JKMBOTHBIX, IOWMAaHHBIX BO BpEMs IEPBOTO OTJIOBA,
paccuntbiBaeM 1o dopmyie N; = Ny +b. TlockoibKy BO BpeMs MEpBOTO OTIIOBA
MBI OTJIOBWJIM 4YacTb OCOO€H, TO €CTeCTBEHHO WCXOJHAs YHUCICHHOCTh
MONYJISILUY NIEPE MPOBEICHUEM BTOPOTO OTJI0BA CHU3WJIACH HA 3Ty BEIUYUHY.
Takum 00pa3zom, pacyeT uMcia BBUIOBICHHBIX BO BpeMsi BTOPOrO OTJIOBA
KUBOTHBIX MPOBOAUM 110 popmyiie N, = (Ny - N;)-b, TpeTbero — o gopmyie Nz
= (No -NI-NZ)‘b nT.AO.



2. IlpakTHyeckoe HCHOJb30BAHME MOJAENU ISKCHOHEHIHAJIBHOIO PpocTa
NONyJsIMA Ha NMpuMepe HapoaoHacejeHuss 3emuu (JaboparopHas pabora
IIPOBOJUTCS B KOMIIBIOTEPHOM KJ1acce, 2 Jaca).

YpaBHEHHE 3KCNIOHEHIHAIBHOTO POCTa HACTOJBKO MPOCTOE - N(¢)=N(0)R', 4TO
BO3HUKAE€T COMHEHHE B BO3MOXHOCTH €ro HCIOJb30BaHUS [JI MPOTHO3UPOBAHUS
KaKUX-JIM00 MPUPOAHBIX MPOIecCcOB. TeM He MeHee, ITO HE Tak...

YpaBHEeHUE, OMUCHIBAIOIIEE SKCIIOHEHIIMAIbHBINA POCT MOMYJISIITUN BIEPBbIE ObLIO
MPEIJIOKEHO CBAIEHHUKOM Tomacom MansTtycoM B 1798 1. mis mpenckasaHus
XapakTtepa Tmocieaywomero (KcraTd, BecbMa IMECCHUMHCTUYHOTO)  Pa3BHUTHS
HapojJoHacesieHus 3emMiau. MIHTepecHo, 4TO U 10 HACTOSIIETrO BPEMEHHU 3TO YPABHEHHUE
JIOCTAaTOYHO TOYHO OMHUCHIBAET POCT YHUCJICHHOCTHU JIKOJICH, TPUUYEM KAK B LIEJIOM IS
BCEW Halllel IJIaHeThl, TaK W JJIA OTACNbHBIX cTpaH. B Tabn. 1 mpuBeneHBI OIEHKHU
YHCJICHHOCTH JIFOJIEH, BBIMOJIHEHHBIE C MCHOJIb30BAHUEM SKCIOHEHIIMAIBHOW MOJEIIH
B MPOIILJIOM U B TTOCJIETHUE TOJIBI.

Taomuna 1
JlaHHBIC O YMCIICHHOCTH JIFOJICH Ha 3eMJIe, paCCYUTaHHBIC C UCITOIb30BAHUEM MOJICIH
AKCIIOHEHITUAILHOTO POCTa

T'oo YQucnennocms,
MAPO.
1800 0,91
1850 1,13
1870 1,30
1890 1,49
1910 1,70
1930 2,02
1950 2,51
1970 3,62
1975 3,97
1980 4.41
1985 4,84
1990 5,29
1995 5,75

HUcmounux: Holdren (1991), Pulliam & Haddad (1994)

[lo manHbiM Tabn. 1, JErko MOXHO Yy3HaTh, KakoBa OblLIa CKOPOCTh pOCTa
YUCJICHHOCTH JIIoJIe B mnepuoi, Hampumep, ¢ 1950 mo 1995 rr. Hcnonwsys
HKCIIOHEHIIMAJIbHOE YPaBHEHHUE, MTOJIy4aeM:

N(1995) = N(1950)R* , oTKyna
R® =5.75/2.51=2.29084
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W3BnekaeM M3 MOJYYEHHOrO 4YMClIa KOpeHb 45-i CTENeHU U y3HAeM CKOpPOCTh
pocra:

R =2.29084"*) =1.01859

D10 o3HayvaeT, yTo B nepuo ¢ 1950 mo 1995 rr. ckopocTh pocTa YKUCICHHOCTH
monein cocrapisiiia okoso 1,86%. Ilpu Takoit ckopocTu BpeMs YABOCHHS MOMYJISIIIUU
coctaBisieT 37,6 neT. AHAJOTMYHO MOKHO pacCyuTaTh, YTO B MEPUOM, HAPUMeED, C
1800 mo 1950 rr. ckopocTs pocta nomnysiiuu coctasisia 1,0068, nmm 0,68% (nannas
BEJIMUMHA COOTBETCTBYET BpeMeHHu yaBoeHus 102,5 ner). Kak Buaum, nmocne 1950 r.
CKOPOCTh POCTa YMCIIEHHOCTHU JIIOAEH pE3KO BO3pOCia, YTO B LIETIOM COOTBETCTBYET
MPEACTABICHUSIM 00 IKCIIOHEHIIMATILHOM pOCTE NOMyIsiuid. OTMEUeHHOE YBEIUUYCHHE
ckopocTu pocta nociie 1950 r. cBA3BIBAIOT C JOCTHKEHUSIMU MEAUIIMHBI U TIOIHITHEM
0011IEro YPOBHSI JKU3HU JIIO/IeH, MPUBEIIINX K CHIDKEHUIO CMEPTHOCTH.

[Ipeackazanue pa3Mepa 4e€IOBEUYECKOW MOMYJISIUKA MUMEET OTPOMHOE 3HAYEHUE
JUIsL OpraHu3alil, 3aHUMAaIOUIUXCs 3[PABOOXPAHEHUEM, TOPTOBJIEH, MJIAHUPOBAHUEM
pazButus. (B geidicTBUTENBHOCTHM  MOJAENH,  MCHOJb3yeMble  MOJOOHBIMU
OpraHu3alMsIMU, CJI0KHEE, YeM paccMaTpuBaeMas HaMu. B 4acTHOCTH, B 3T MOJENH
BXOJISIT TaKue€ MapameTpbl, KaK IUIOJOBUTOCTb, BBKMBAEMOCTb, Murpamus. Kpome
TOTO, OHU YYUTHIBAIOT TO, YTO CKOPOCTh POCTa MOMYJISLIMKA HE SIBJISETCS MOCTOSHHBIM
napamMeTpoM, a BapbUpyeT BO BPEMEHU B 3aBHCUMOCTb OT psija (PaKkTopoB, CM.
KOHCIIEKT JICKITUA).

HucneHHOCTh JIFOAEH NPEACTABISIET 3HAYUTENbHBIA HHTEPEC TAKXKE JJIS1 SKOJIOTOB
U CIEHHAINCTOB MO OXPaHE MPUPOABL. DTO OOYCIOBIEHO TEM, YTO YHUCIO JIIOACH
TECHO CBSI3aHO CO CKOPOCTBIO MOTPEOJICHUSI MPUPOTHBIX pecypcoB. OaHAKO AaHHAS
3aBUCUMOCTh HE MPOCTAa — OHA OMpeNeNsieTcss W JIPYyruMHu mnapameTpamu. Tak, B
paborax Ehrlich & Ehrlich (1990) u Hardin (1993) npemmaraercs crnemyromnias
dbopmya nis pacdera CTEIeH: BO3AeUCTBU (/ — impact) 4enoBeYecTBa HA IPUPOY:

I=PxAxT,

rae P — 4YUCIEHHOCTh NOMYJISLIAY JIFOJIEH,

A — moTpebieHue pecypca B pacueTe Ha IyIry HaceIeHus,

T — ymep0 oxpyXKaromel cpefe, HAaHOCUMBIM TpH A00bYE OTHOW E€IMHUIIBI
pecypca.

Takum oOpa3oM, 3HaHWUE YHUCICHHOCTU TOMYJSIITUU JIIOJIEH HWMEEeT OOJIbIoe
MPAKTUUYECKOE 3HAYEHUE, & PACCUUTATh €€ MOMOTaeT MOJIENIb 3KCIOHEHIMAIbHOTO
pOCTa MOMYJISALUH.

YupaxHeHnue

B nmannom ympaxkHeHun Bei Oosiee moapoOHO uCCiemyeTe MaHHBIE O POCTE
HapoJI0OHACEICHHs 3eMJTH, TIpeACcTaBieHHbIe B Ta0a. 1. Ho mepex atum mocMmoTpuTe Ha
CBOU Yachl ¥ 3alIOMHUTE BPEMSI, KOTJIa Bbl HaYaJu BBIMIOIHATH 3TO YIPa)KHEHUE.

Llae 1. PaccuuTailTe CKOPOCTh POCTAa YMCJIEHHOCTH JIOJEH ISl KaXI0ro M3
BPEMEHHBIX MHTEPBAJIOB TabJI. 1. YuTuTe, 4TO MHTEPBAJIBI ATH Pa3IUYAIUCh 110 CBOCH
nuTeabHocTy (cHayana 50, mortom 20, a 3aTeM 5 JIeT MEXay OOCIeIOBaHUSMM).
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HNcnonb3ysd moaxon, OMMCAHHBIM BBINIE, PACCUYUTANTE TOJAOBYID CKOPOCTh POCTa B
nepuosi ¢ 1800 mo 1850 rr., 3atem ¢ 1850 mo 1870 rr., m Tak nanee, 3aKaHUYUBas
nepuoaomM ¢ 1900 o 1995 rr. Odbopmute pe3ynbTaThl Ha pabo4YeM JIMCTE MTPOTrPaMMBbI
EXCEL no o6pa3iy mpeacTaBieHHONW HUXe Tabi. 2 (B KauecTBa MpUMeEpa rojaoBas
CKOPOCTb JIJIsl IEPBOTO BPEMEHHOTO MEePUO/Ia YKE pacCUUTaHa):

TaOmura 2
Pacuer I'OA0BBIX CKOpOCTCﬁ pocCTa YMCICHHOCTH IOMYJIAINN J'IIO,Z[Cﬁ
I'on | Yucnennocts | Bpemennoit | Uucnennocts | CKOpOCTh pocTa 3a I'omoBas ckopocTh
) NOMYJISIIMM, | WHTEpBal, MOMYJISILIUN T ner, pocra,
N(1), mmpp. T, romml npu R"=N(t)/N({t-T) | R=[N(t)/ Nt -T)]""
peabIIyIEM
o0cenoBaHu
Ha
N(t-T)
1800 0,91 - - - -
1850 1,13 50 0,91 1,24176 1,00434
1870 1,30
1890 1,49
1910 1,70
1930 2,02
1950 2,51
1970 3,62
1975 3,97
1980 4,41
1985 4,84
1990 5,29
1995 5,75

Lllaz 2. TloctpoiiTe rpadK 3aBUCHUMOCTH TOJAOBON CKOPOCTH POCTa MOIYJISIIUH
OT JIaThl 0OCJIeIOBaHUS U POAHATU3UPYHTE €TO.

Illaz 3. BaxHO TOHMMATh PA3HUIY MEXKIYy OTHOCHUTEIHHBIM U a0CONIOTHBIM
POCTOM TOMYJISILIMU, MOCKOJBKY Ja)K€ MPHU CHUXKAIOLIEHCS TOJ0BOM CKOPOCTH pOCTa
(oTHOCHUTENbHAST Mepa) 4YHCIO OCOOeW, MOMOJHSIOUIMX MOMYJSIIUI0 KaXAbIA Toj
(abcomoTHasT Mepa) MOXKET Bo3pacTaTh. JlaHHOE YHCIIO 0cOoOei, MOMOJHSIOUIUX
MONYJISIIUI0, paccuuThiBaeTcs Kak N ¢ (R — 1), rane N — 4UCICHHOCTh MOMYJISIuU, a R
— roaoBas ckopocTh pocta. Hanpumep, B 1850 r.:

1.13 mupa. » 0.00434 = 4,9 mon.

PaccuuTaiite aOCONIOTHBIM TPUPOCT MOMYJSALMM AJIS BCeX JaT Tabm. 2 (s
pacueToB J00aBbTE B TAOJHUILY €le OJAUH CTOJIOCIT).

Hcnonb3yss BenuuuMHy aOCONIOTHOTO TMpupocTa momyisuuud 3a 1995 1.,
paccuuTaiTe MPUMEPHOE YUCIIO JIFOJIEH, POXKIAAIOUIUXCS Ha 3eMJIe:

a) 3a JeHb, 0) 3a yac, B) 3a MUHYTY, ') 32 TO BpeMs, MMoka Bbl BBITIOIHSIN 3TO
ynpaxkHenue ©.
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Ha ocnoBanuu romoBoil ckopoctu pocta (R) 3a 1995 r., paccuuraiite Takxe
OKHJIaeMO€ BpeMsl YIABOCHHSI HAPOJOHACETICHUS (CM. KOHCTICKT JICKITUH ).

3. Ounenka aemorpaguueckoii croxactudHocTtu. IlocTpoenue mMoaenn pocra
NOMYJISINUM MYCKYCHOro oBHeObIKa (1abopaTtopHasi paboTa MpPOBOAUTCS B
KOMITBIOTEPHOM KJlacce, 4 yaca).

[TonynsuMoHHAs 3KOJIOTHSI MMEET HE TOJIbKO OO0JBIIOE TEOPETHYECKOe, HO U
IpaKkTUYecKkoe 3HaueHue. Ee MeToAbl M MOXObl 4acTO MCHOJIB3YIOTCS ISl PEIICHHUS
npoOsiemM B 00JIACTH OXpaHbl MPUPOJIBI, YIPABJICHUS MPUPOJHBIMU pECypcaMH U B
Ipyrux HampasieHusx. Ha nekuusx Mbl yKe paccMaTpUBaIMd MOJI0OOHBIE MPOOJIEMBI.
[Tpu 3TOM M onynsitKs OBLEOBIKOB HAa ocTpoBe Nunivak u nomyssiius roryooro kuta
B AHTapKTHKE aHAJIU3UPOBAIMCH HAMU HAa OCHOBE OemepMUHUCMUYEeCKUX MOJeiel
pocta 3THX nonyiauui. OAHAKO Takue MOJENH HE YYUTHIBAIOT (PyHIaMEHTAIbHON
0COOEHHOCTH 3KOJIOTMH MPUPOJIHBIX MOMYJIALMA, a IMEHHO U3MEHUYHUBOCTh UX CaMUX
U YCJIOBUHM Cpelibl, B KOTOPOil OHU oOuTaroT. Hampumep, CKOpocTh pocTa MOMyJISILHH
OBIICOBIKOB BapbUpOBaja OKOJO cpeaHel BenuuuHbl 1,148 (CM. KOHCHEKT JIEeKIUH);
TO YMCJIO M MCHOJB30BAJIOCH HAMHU JJIsi PACUE€TOB YHMCIEHHOCTH >KMBOTHBIX B
nociuenyronme roasl. Ha ocHOBe JaHHBIX O YHUCIEHHOCTH TOJy0Oro KWUTa B
AnTapktuke B iepuoj ¢ 1947 no 1963 rr. MoXHO paccuuTaTh, UTO CPEAHSSI CKOPOCTh
pocta ero nomyJsiuuu coctasisia 0,82, XOTS HU B OJIMH U3 YKA3aHHBIX FOJIOB OHA HE
paBHsIACh B TOYHOCTH UMEHHO 3TOMY 3HaueHMIO. Takum oOpaszom, Bompoc «Kakoa
CpPEeNHsIsl CKOPOCTh MOMYJSIUUU?» - 3TO XOPOLIMH W NPaBUJIBHBIA BOIPOC, OJHAKO
Oornee cBeAylleMy D5KOJIOTy cienyeTr chpocuTh «KakoBa MexromoBas Bapuanus
CKOpPOCTH pocTa?», WiH, 4To eunie jydme, «KakoB NOBEpHUTENbHBIA HHTEpBAJ IS
YUCJIEHHOCTU NOMYJSLUUHU, MPEICKA3bIBAEMOI Ha OCHOBE YCPEIHEHHOI'O 3HAYEHUS
CcKOpocTH pocta?». OTBETh Ha 3TH BOMPOCHI MO3BOJIAIOT CKOHCTPYHpPOBATh Oosee
CJIOKHBIE SKOJIOTMYECKUE MOJIENU, YUUTHIBAOIINE TPUPOJHYIO0 H3MEHUYMBOCTh. Takue
MOJIEJIA Ha3bIBAOT CHOXACMUYECKUMU.

CroxacTHuecKkue MOJEIH MO3BOJISIIOT AHAIM3UPOBATH NPUPOAHBIE MOIYJISILUU B
paMKax TEpPMHUHOJIOTMM TEOPUU  8epoAmHOCHmel, YYUTbIBask TEM  CaMbIM
HEMNpPEICKa3yeMOCTh, BHYTPEHHE NPUCYIIYIO JI000M OHOJIOTHUECKON CHCTEME.
BeposiTHOCTH, OTy4aeMble PU MOMOLIM CTOXACTHYECKUX MOJEINIEH, O3BOJISIOT HaM
OTBETUTh HA CaMbl€ Pa3JIM4HbIE BONpOCchl. Hampumep, Mbl MOXEM 331aThCs LIEJIBIO
y3HaTh, KaKOBa BEPOATHOCTh BBIMUPAHHS JAHHOM MOMYJSALUU MPH HAOIIOAAEMbIX
HEOMAronpusITHBIX YCIOBUAX ee oOuTaHus? [lomoOHBIE BOMPOCH 4acTO BO3HUKAIOT
OpU  aHaiu3e pucka BBIMUPAHUSA MNONYJSALMHA, HaXOAAIIUMXCS NOJX  yrpo30i
MCYE3HOBEHUS (110 PUCKOM KaK pa3 U MOHUMAIOT BEPOSITHOCTh HACTYILJIEHUSI HEKOETO
HEOIAronpusITHOrO COOBITHUSA, HAmpUMEp, BBIMUpaHHs Momyisuuu). B cmywae c
«BPEAHBIMUY» BUJAMU (BUABI-BCEJICHIIbI, HAMPUMEP) MOKET BO3HUKHYTh U TaKOM
Bonpoc: «KakoBa BEpOSATHOCTh BO3PACTaHHUS YWCIECHHOCTH JAHHON MOIYJISIUU B
JAHHBIX YCIIOBUSX OOUTAHUS?».
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Kak yxe Ob110 OTMEUEHO, HEOTIPEIETICHHOCTh B MPEICKAa3aHUN YUCICHHOCTH TOU
WIM MHOW TOMYJISIUU Yepe3 OMpelesIeHHbI MPOMEXYTOK BPEMEHU 0O0YCIOBICHHAS
IPUPOIHON U3MEHUYUBOCTHIO. [TocieIHI0I0 MOKHO Pa30UTh OT/EIbHBIEC MOATHIIBI:

o Hnousuoyanvnas uzmenuusocms: TPEJCTABISIET COOOH BCIO COBOKYITHOCTH
pasnuuuii  MEXAY OCOOSMH JaHHOW MOMYJSIIUH  (TEHOTUIIMYECKUX U
(EeHOTUITHYECKUX );

o Hemoepaguueckas  cmoxacmuunocms — ITO  HM3MEHYHMBOCTH  CPEIHUX

BEPOATHOCTEHW BBDKMBAHMS W Pa3sMHOXKEHHS ocoOei naHHoi momyssiuu. OHa
BbI3BaHA TEM, 4YTO Jit00as MOMYJSIMU COCTOMT M3 KOHEYHOTO 4uciaa ocoOeH,
o0nafamux HWHAWBUIYATbHON HW3MEHYMBOCThIO. BcmomHuM, Hampumep,
MOIYJISILIUIO OBIIEOBIKOB, KOTOPHIX B KonmdecTBe 31 3k3. Beicaguiu B 1936 1. Ha
octpoB Nunivak. Ha ocHoBaHMHM MHOTOJIETHUX HAOIIOACHUN CPEIHSSI CKOPOCTh
pocTa TaHHOW MOMyJsALMKU OKa3zaiach paBHOU 1,148. Ucnomnb3ys 3T0 3HaUYe€HUE,
MO>KHO pacCUUTaTh 0°KMIAEMYIO0 YHCIEHHOCTh KUBOTHBIX, Harpumep, B 1937 r.
[Toygaem 35,6 oBreObikoB. OTHAKO, OYEBUIHO, YTO B IPUPOJIC HE CYIIECTBYET
0,6 Obika. Takum 00pa3oM, IMOJYYEHHOE YHUCIO SIBISIETCA PE3yIbTaTOM
VCITOJIb30BAHUS YCPEIHEHHOIO U3MEHUYHMBOTO MMOKA3aTeNsl CKOPOCTH POCTA.

o H3zmenuusocms cpedvl: TpencTaBIsieT COOOW HEmpeacKa3yeMble H3MEHEHHS
Cpelbl BO BPEMEHM M MNpPOCTpaHCTBE. Yamie BcCero mnoa HeW IMOHUMAIOT
8DEMENHYI0 U3MeHYU8ocms B IIpelenax Hekoero Mecrooboutranus. Cambli
IpOCTON mpuMep — ocaiku. Jlaxke ecim Mbl 3Ha€M CpPEIHET0IOBYIO BETUYHMHY
0CaJKOB  (IOJyYEHHYI0 HAa OCHOBAaHMM  MPEIbIAYIIUX  MHOTOJETHHUX
HaAOJIIOJICHUI), BBINAJAIOMIMX B JAHHOM MECTHOCTH, MBI HE MOXEM CKa3aTh
HABEPHSIKA, OKAXXETCA JIU CIEAYIOIIMM To/1 3aCyLUIMBBIM UJIU BIAXKHBIM, U J1aKe
HOWUJIET JIN AO0XK /b Ha CleNytollen Heaene uin HeT. Cpella M3MeH4YMBa TakKe U B
IPOCTPAHCTBE — Ha 3€MJI€ HET HU OJHOIO0 MECTOOOMTaHMs, WM OuOTOIa,
KOTOpBIE OBl HAa BCEM CBOEM HNPOTSKEHUM XapaKTEPU30BaIUCh OAMHAKOBBIMU
(U3UKO-XMMUUYECKUMHU YCIOBUSIMHU.

YupakHenue

Oyenka Oemocpaguueckoii cmoxacmuynocmu. B Xoje BBITIOJHEHHS] AAHHOTO
YIPaXHEHHUS BbI MOIBITAETECH MPEICKA3aTh U3MEHEHUSI YUCIEHHOCTH YK€ U3BECTHOM
BaM MOMYJISIIMM MYCKYCHOT'O OBII€ObIKa B mepuos ¢ 1936 mo 1937 rr. ¢ yderom
nemMorpaduyeckor CTOXaCTUYHOCTH.

MBI yke 3HaeM, 4TO CpEenHsIsl CKOPOCTh POCTA 3TOW MOIYJSIUUN 33 MHOTOJIETHUN
nepuos HaOmoneHuit coctaBiser R = 1,148. YcraHoBineHo Takxke, 4TO CpEeAHSs
BEJIMYMHA TIJIOIOBUTOCTH KKI0W 0cOO0M B 3TOM momysuu coctasisieT f = 0,227. Tlo
ONPEIEIECHHUIO,

R=f+s,Tne
s=R—f=1148-0.227 = 0.921 — cpenHsis BELKUBAEMOCTb OCOOEH.

[ToquepkHeMm eine pa3, 4YTO BCE MPHUBEJCHHBIC BBHIIIE BEIUYUHBI SIBISIOTCS
pE3YNbTATOM yCpeOHeHus: HECKONBKUX gapbupyiowux 3HaueHuil. [lonbiTaemcst yuectb
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3Ty M3MEHYMBOCTh U J00AaBUTh peaju3Ma B KOHCTPYUPYEMYIO HaMu Mojenb. s
ATOro HEOOXOAMMO MPOCIEIUTh 3a CyAbOON KaKIOro U3 OBUEOBIKOB, OOMTABIIMX Ha
octpoBe ¢ 1936 mo 1937 rr. Tak, BMecTOo TOro, 4TtoOBl MPOCTO YMHOXXHUTH UYHCIIO
KUBOTHBIX B 1936 I. Ha CpeHIO BEIMYMHY BhbkuBaeMocTH 0,921, Mbl pocieanm 3a
KaXKJIbIM OBIKOM U MOCMOTpPUM, NOTUO 1 OH K 1937 1. unu Het. Ilpu 3TOM MBI BCe xe
yuyTeM Ty OOIIYI0 TEHJEHLHIO, YTO Ha MNPOTSHKEHUM MHOTUX JIET B TOIMYJSIUU
BBDKUBAIM OKOJO 92,1% ocobeit. OnuH uU3 cnoco0oOB cienaTh 3TO — BbIOpaTh
cinyyariHoe uncio oT 0 mo 1 mms kaxaoil u3 ocobeit. Eciam 3To ciydaitHoe 4ucio
OKa3bIBaeTCs OOJIbIIE YeM CpelHsAs BbhKUBaeMOCTh (0,921, MbI JeaeM BBIBOJ O TOM,
YTO JaHHasi 0coOb nmorubaer (1 HaoO6opoT — eciiu MeHbIe 0,921 — BBDKUBAET).

Jist eme OoJiblliero peanu3Ma aHaJOTMYHO Mbl MOXKEM TMOCTYNUTh U C
POXKJIAEMOCTBIO: JUIT 3TOTO ISl KaXKIO0M 0co0M Takke HEoOXOIuMO BbIOpaTh
ciaydaitHoe uucio oT 0 10 1 u cpaBHUTH €ro co cpeaHen maoaoBUTOCThIO 0,227. Eciun
ciyvaitHoe yucio Oyner menblie 0,227 — KMBOTHOE UMEET NOTOMKA, €Cclii OOJbIIe —
TO HeT. UTak. ..

llaz 0. 3anyctuTe reHeparop ciydalHeX uwucen. IIporpamMma BblgacTt aBa
ciay4daitHbix yuciaa ot 0 go 1.

Illae 1. B 1936 r. nonyssiius oBIIEOBIKOB cocTosiia u3 31 ocoOu. 3anmummre 3To
gucao (N = 31) na Oymare. [loBropute cienyrommue nainee marua 31 pa3z — T.e. 1d
KaXXJ10i ocodu. {711 kKaxa0ro MoBTOpa UCIOIB3YHTE HOBYIO Mapy CIy4ailHbIX YUCEIL.

Illae 1.1. Ucnonp3yiiTe MmepBoe CIydailHOE YUCIIO, YTOOBI PEIIUTh, AACT JIU
JaHHas 0CcOOb MOTOMKA WU HEeT. Eciiu ciydaliHOe 4MCIIO OKa3bIBACTCS MeHblle, YEM
mw10A0BUTOCTS f = 0.227, mpuruttocyiite 1 k N, nHaUe HUYETO HE JeNanTe.

lae 1.2. icnonb3yiiTe BTOPOE CIIy4alHOE YUCIIO, YTOObI BBISICHUTD, BEIKUBAET
nu na"Hast oco0b K 1937 r. unu HeT. s 3Toro BTOpoe ciiydaliHOE YKCIIO CPABHUTE C
BBDKHMBAeMOCTBIO. Eciay oHO okaspiBaeTcs Oosbue, yem s = 0,921, oraumure 1 ot N,
MHA4Y€ HUYErO HE JeIIanTe.

Lllaez 2. TloBTopuB npenpayniye mard 31 pas, 3anuInuTe UTOrOBYIO BEJIHMYUHY NV.
Ot10 u OyZAeT Ballla OLUEHKA YACIEHHOCTH MOIYJISILUU OBLeObIKa B 1937 1.

Llaz 3. TloBropute marn 1 u 2 eme yeTslpe pa3a, YTOObl B UTOT€ MOJYYUTH
pe3yabTarthl namu ucnbiTaHWi. OJUHAKOBBIE M PE3YyJbTaThl MOJYYAIOTCS MPHU
KaXJ0M #3 uchnblTaHui? HacKoJIbKO OHM  OTIMYAKOTCS OT  UYHCICHHOCTH,
MPECKa3bIBAEMON MPOCTHIM YMHOXEHUEM CPEIHEN CKOPOCTH POCTAa HA YHUCICHHOCTD
KUBOTHBIX B 1936 1.7

Ilocmpoenue moodenu pocma nonynsayuu MyckKycHo20 osyebvika. Jis Havana
CTPOMM JIETEPMHUHUCTUYECKYIO MOJENb, OJHO3HAYHO IMPEICKA3BIBAIOIIYIO HCXOM
MOJICTUPOBAHUSA (YUCIECHHOCTh MOMYJISIUK). DTO MO3BOJUT B JajJbHEUIIEM JIydIlle
MOHSTh PA3HULLy MEXY JCTEPMUHUCTUUECKON U CTOXACTUYECKOM MOJEIISIMA TOU Ke
MOITYJISILIU Y.

BHocuMm BenmMYHMHBI MUCXOJHOW YHCIEHHOCTH MOIMYJSALUUA U CPEHEHM CKOPOCTH
pocTa. PaccunThiBaeM YMCICHHOCTh MOMYJISUMM JiJIs 12 BpeMeHHBIX maroB (uepes 12
JeT B Hamem ciydae). [Ipoananusupyiite nmocrpoeHHbld rpaduk. KakoBa koHeuHas
YUCJICHHOCTD MOMYJIAIUn?
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BcnomanTe, 4TO BBDKHMBAEMOCTh OBIEOBIKOB cocTaBisia 0,921. Ucmonw3ys
CKOpPOCTh POCTa MOMYJISIIIUU 32 pa3Hble ToAbl MOXKHO MOJCYUTATh HUX pazdpoc u
BBIPA3UTh €r0 B BHUJE CTaHAAPTHOTO OTKJIOHEHWsS. [Ipu MmomomM CTOXaCTUYECKUX
MoOjieJIel MOYKHO BBISICHUTh BEPOATHOCTh, C KOTOPOU MOIMYJISIUNA MOMKET JOCTUTHYTh
OMpEeNEeIeHHON YHUCIEHHOCTU (CM. KOHCHEKT Jiekiui). [Ipeamonokum, Mbl XOTUM
y3HaTh KakoBa BEpPOSITHOCTh TOTO, YTO 4Yepe3 12 JeT YHCIEHHOCTh MOMYJISIIUU
OBIEOBIKOB CHU3UTCS JI0 UCXOJHOM, T.. 10 31 ocoOu? AHamOruyHO, MOXKHO y3HATh,
KaKoBa, HalpuMep, BEPOSITHOCTh JOCTMOXKEHHS Momysiiueil uyuciaeHHoctd B 300
oco0eii uepes 12 ner.

3. KOHTPOJIb CAMOCTOSATEJBHOM PABOTHI CTYJEHTOB
CTpyKTypa peiiTUHIOBOM CHCTEMBbI
CrpykTypa peHTHUHTOBOM CHCTEMBI IIPUBEICHA B y4eOHOU mporpamme (padounii
BapUaHT) MO AUCHUIIIHHE «[lomyssiimoHHas SKOJOTHs» 1Mo crienranbHocTsIM 1-33 01

01 buoskonorus, KoTopas JIOCTyITHA 0 aApecy
http://elib.bsu.by/handle/123456789/20657

BOl'[pOCLI H 3aJaHusA 1Jd CAMOKOHTPOJIA

1. JlaiiTe onpenesieHue MOHITUS «ITOMYJISLUSD.

2. Packpolite, B UeM COCTOUT MOMYJISIIUOHHASA CTPYKTYypa Bua?

3. OxapakTepusyiTe BUIbl NOMYJANI B 3aBUCUMOCTH OT pa3Mepa 3aHUMAEeMOl MU
TEPPUTOPHH.

4. Kakue XapakTepUCTUKH MOIYJISIHUU MOXHO OTHECTH K CTATHYECKHM, a Kakue — K
JTUHAMUYECKUM?

5. JlaliTe mOHATHE OJIOBOU CTPYKTYPBI IOITYJISALHAH.

6. Kakune Bo3pacTHble CTpyKTypbl onyJsiuuid Bel 3Haete?

7. JlaliTe mOHsATHE «TTMPaAMUIbI BO3PACTOBY.

8. Kakue Tumnsl pacnpezneneHus: ocodeii B mpoctpancTse Bl 3Haere?

9. OxapakTepusyiTe oceJIblii 1 KOUeBOM 00pa3 )KU3HU.

10. /laiiTe mOHATHE ITOJOTMYECKON CTPYKTYPBI MOMYJISLIUIA )KUBOTHBIX.

11. B uem cXOACTBO U pa3anyue MEXy CTasiMU U CTaJamMu?

12. Yro takoe «3PPeKT rpynmbn?

13. OxapakrtepusyidTe TakHe€ [MOHATUSA, KaK pOXIAEMOCTb, IUIOJOBUTOCTb H
CMEPTHOCTb.

14. Yro Takoe qucnepcus NOMyJALHMU U KaKoe OMOJIOrMYecKOe 3HaUeHUE OHA UMEeT?
15. YUro Takoe TeMIl pocTa MOMYJISLUN, U KaKUe TUIBI ero Bel 3HaeTe?

16. Yrto BkIOYAET B c€0s MOHATUE «PALIMOHATIBHOE IPUPOIONOIB30BAHUEN ?

17. IlpuBeaute mpuMepbl HEPAIUOHAIBHON JEATEILHOCTH YEJIOBEYECTBA, BEAYIIEH K
HapyLICHUIO IPUPOAHBIX OagaHCcOB?
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18. Jlnst wero mznarorcst «kKpacHble KHUTHY» W 9YTO OHU B C€0ST BKIIFOYAIOT?

19. Oxapakrepusyiite HOpMbl KOHKYPEHTHOTO B3aUMOJIEUCTBUS OPraHU3MOB.

20. KakoBbI IpUUUHBI KOHKYPEHTHBIX B3aUMOOTHOIIIECHU?

21. Yro Takoe anmnenonaTus?

22. JlaliTe MOHATHE YKOJIOTMYECKON HUIIIK BU/JIA.

23. Kakoe BO3JEHCTBHE Ha pa3Mep SKOJOTMYECKOM HHILIM OKa3bIBAIOT BHYTPHU- U
MEXBUI0BasE KOHKYpEHUUsA?

24. OxapakTepu3yruTe NOHATUE XUITHUYECTBA.

25. IlokaxuTe Ha MpUMeEpax pe3yabTaT KOIBOJIIOIMHU XUITHUKOB U KEPTB.

26. B yem 3akiito4aeTcs cTpaTerusi ONTUMAIBHOTO JOOBIBAHUS MU ?

27. B 4em COCTOUT 3KO0JIOrHYecKasi poJib XUIHUYECTBA?

28. B yem cocrouT cyTh BbIBOAOB B. BosbTeppsl, cienyroumx u3 ero mare-
MaTUYECKOM Mojienn?

29. Uto noka3zanu s3xcnepuMenTsl ['. @. [Mayze?

30. /laiiTe onpenenaeHUe U OXapakTEPU3yuTe MOHATHE MTapa3uTU3Ma.

31. Ilepeuncnute u oxapakTepu3yuTe MyTH BOZHUKHOBEHUS Tapa3uTU3Ma.

32. Kakue npucnoco0iaeHus K napa3uTupoBanuio Bel 3Haere?

33. HazoBuTe mnpucnocobsieHne Napa3uToB K CBOEOOpPA3HOM cpelle U OCOOEHHOCTU
OpPraHU3MOB KaK «CpPEeJbI».

34. Kak MOXHO KJ1acCU(PUIIUPOBATH Mapa3uToOB?

35. KakoBbl 9KOJIOTMYECKUE TPEUMYIIECTBA Mapa3UTUPOBAHUS?

36. JlaiiTe onpeneneHne akTUBHOIO UMMYHHUTETA.

37. Uto Takoe runepnapasuTuzm?

38. JlaiiTe MOHATHE U OXapPAKTEPUIYITE SIBJEHUE KOMMEHCAIU3MA.

39. JlaiiTe NOHATHE U OXAPAKTEPUIYIUTE SIBICHUE CUHOWKHUHU.

40. JlaiiTe ompeneneHue CUMOHMO3a M OXapaKTEPU3YHTE THUMBI CUMOMOTHYECKUX
CBSI3EH.

41. JlaiiTe MOHATHSA U OXAPAKTEPU3YNTE SBJICHUS aMEHCAIN3Ma U HEUTpaau3ma.

TecTsl 2151 CAMOKOHTPOJISA

1. Ilomynsauuen B 3KOJIOTUH HA3BIBAOT:

a) rpynmy oco0eil pa3HbIX BUIOB, HAXOIAIINXCSA BO B3aUMOJIEUCTBUN MEXKIY COOOM
¥ COBMECTHO HACEJSIOUINX OOIIYI0 TEPPUTOPUIO;

0) rpynmy oco0eil 0AHOro BUa, HaXOJAIIMXCS BO B3aUMOJIEHCTBUU MEXYy COO0M
Y COBMECTHO HACEJSAIOLINX OOLIYI0 TEPPUTOPUIO;

B) TPYIITY 0CO0€H pa3HbIX BUIOB.

2. Apean — sT0:

a) orpeereHHas YKOJIOrMueckasl Hulla, 3aHuMaeMast BUJI0M;
0) onpenienieHHasi TEPPUTOPHUS], 3aHUMAEMAas TOMYJISALIUEH;

B) ONpe/ieICHHAsl TEPPUTOPHUS], 3aHUMAaEMast BUIOM.
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3. OOmiee koan4ecTBO 0co0el Ha TaHHOM TEPPUTOPUH WK B JAHHOM 00OBEME,
3TO:

a) YHCICHHOCTb MOIYJISALNY;

0) MJIOTHOCTH TMOMYJISIUH.

4. IlpupocT Nomymsiiuu, 3TO:
a) Yuci0 0coO0ei, pOJUBILINXCS 32 €AUHUILY BPEMEHH;
0) pa3HHULIA MEX]TYy POKIAEMOCTBIO U CMEPTHOCTBIO.

5. PoxmaeMocCThb, 3TO:

a) YHCIIO HOBBIX 0COOECH, MOSBUBIIMXCS 32 €IUHUIY BPDEMEHU B PE3yNIbTaTe
Pa3MHOXKECHUS,

0) YHCII0 HOBBIX 0COOECH, TOSBUBIIMXCS B MOMYJIAINH B PE3YyJIbTaTe pas-

MHOKEHHUS;
B) YMCJIO HOBBIX 0COOEH, MOSABUBIINXCS Y OJIHOM CaMKH 3a €IMHUILY BPEMEHHU.

6. CMepTHOCTB, 3TO:
a) MokKazaresb, OTpaKAoU[UH MPOLEHT NOTUOIINX B MOMYJISIIIMK 0c00€ei 3a 0JIuH

IIUKJT pa3BUTHS,
0) mokazaTesb, OTPAKAIIIUN KOJWYECTBO MOTHOIIMX B MOIMYJISIIMM 0co0el 3a

ONPENEIICHHBIM OTPE30K BPEMEHHY,
B) IMOKa3aTelb, OTPAKAIOIIUN KOJIWYECTBO MOTUOIINX B MOMYJISIIUU 0CO0eH 3a
OJIVIH LIUKJI Pa3BUTHA.

7. Bo3pacTHble pa3inuus B MOMYJIALUA:

a) HUKAK HE BIIUSIIOT HA €€ COMPOTUBIISIEMOCTh BHEIIIHEN CPEIE;

0) CyllecTBEHHO OCIa0JIsIOT €€ COMPOTUBIIIEMOCTh BHEILIHEN CPEJIE;

B) CYILIECTBEHHO YCHJIMBAIOT €€ HKOJIOTMYECKYI0 HEOJTHOPOIHOCTH H,
CJIeI0BATENIbHO, COMTPOTUBIISIEMOCTD CPEJIE.

8. COOTHOIIEHHE MOJIOB B MOMYJISIIUN YCTAHABIUBACTCS:

a)10 FeHETUYECKUM 3aKOHAM;

0) 10 TeHETUYECKUM 3aKOHaM U, B U3BECTHOU Mepe, 0] BIMSHUEM CPE/IbI;
B) IOJ] BIUSIHUEM CPEJIbI.

9. Honynsuuu, y ocodeit KOTOPhIX KOPOTKUN MPEapenpoyKTUBHBIN EPHO/I;
a) MEIJIEHHO BOCCTAHABJIMBAIOT CBOO YUCIEHHOCTD;

0) OBICTPO BOCCTAHABIMBAIOT CBOIO YHCIICHHOCTD;

B) B CKOPOM BPEMEHHU HMCYE3AIOT BOBCE.

10. ITonyIA1MOHHBIN 3a11ac 3HAYUTEIIEH:
a) Y BUJIOB KUBOTHBIX-/10JITOXKHUTENECH;
0) y BUAOB C OJJHOBPEMEHHBIM CYIIIECTBOBAHUEM TOJILKO OJHOW FE€HEPALIHH;
B) Y BUJIOB CO CJIO’KHOW BO3PAcCTHOM CTPYKTYpOH.
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11.YncneHHOCTh TOMYJISIMM HEYCTOMYMBA W MOXKET pPE3KO U3MEHATHCA U
OTJENbHBIE TONBI, ONarompusTHbIC WIM HEONArONpHUATHBIE HJs OYEePeTHOTO
nokoJieHus. Bo3pacTHast CTpyKTypa MOMYJISIAA CUIBHO BapbUPYET:

a) y MbIIIIEH;

0) y oJieHel;

B) Y MaliCKUX JKYKOB.

12. MuauManbpHasi CMEPTHOCTh XapaKTepHA JUIsl TIOMYJISIITUH:
a) MBIIIICH;

0) pbIO;

B) 4eJOBEKa.

13.0qHUM W3 OCHOBHBIX MEXAaHHM3MOB, CIIOCOOCTBYIOIIMX YCTAaHOBJICHHUIO B
TIOMYJISIIIMA YCTOHYMBOTO PABHOBECHSI, CITYKHT:

a) JeMCTBHE 3aBUCUMBIX OT TNIOTHOCTH (PaKTOPOB;

0) nelicTBre aOMOTUYECKUX (DaKTOPOB;

B) JIEHCTBUE KOHKYPEHITUH.

14. OTnuure 4enoBeYecKOr MOMyNSIUH OT JIPYTHX MOIMYJSALUN 3aKIo4YaeTcs B
TOM, YTO OHA:

a) HE KOHTpoJMpyeTcs (aKTOpaMu Cpeibl;

0) cama CHM)XAaeT CONPOTUBIIEHUE CPEBL;

B) B3pbIBOOOPA3HO HAapalll¥BaeT CBOIO YHCIEHHOCTb.

15. B pesynbrare (QyHKIIMOHUPOBAHHS CIIOXKHBIX PETYIUPYIOMUX MEXaHU3MOB,
JEUCTBYIOUIUX 110 MIPUHIIUITY OOPATHBIX CBSI3€H, JOCTUTAETCSl COCTOSIHUE:

a) mosmmopdusma;

0) romeocrasa;

B) arperupoOBaHHOCTH.

16. buoTnyeckuii MOTEHIIMAM, TO:
a) MoKa3arelib, KOTOPBIN OTpaKkaeT TEOPETUUSCKUN MAKCHUMYM IMOTOMKOB OT OJTHOM

napsl (WA OJHON 0COOM) 32 BECh KU3HEHHBIN 1K,
0) moka3zaTenb, KOTOPBIA OTPaKaeT KOJIUIECTBO MOJIOIU B TIOMYJISIIAN 32 €TUHUILY

BPEMEHU, HAIPUMED 3a IO/, UJIU 33 BECh )KU3HEHHBIN LIUKII,
B) IOKa3aresb, KOTOPBIM OTPakaeT TEOPETHUECKUII MAaKCUMYM TOTOMKOB OT

OJTHOM mapsl (WM OAHOW 0COOM) 3a €AMHUILY BPEMEHH, HAIIPUMED 3a I'0Jl, UJIH 32 BECh
JKU3HEHHBIN [TUKII;

17. BenuurHa poXKAa€MOCTH HE 3aBUCHT OT:
a) 10JIU PETPOAYKTUBHBIX 0COOEH;

0) 1011 TOCTPETPOYKTUBHBIX 0COOEH;

B) 9aCTOTHI TIOCIIEIOBATEIHHBIX TEHEPAIIUH.
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18. [IpoHUKHOBEHHE paccesomuxcs ocobeld Ha He 3aHAThle elle BUIAOM
TEPPUTOPHH, 3aCEIICHNE UX U 00pPa30BaHKE HOBBIX MOIMYJISAINNA HA3BIBAIOT:

a) MUTpaIen;

0) uHBa3zue;

B) BTOPKEHHUEM.

19. Haiigute HeBepHyto ¢popMynupoBKy. Ecnu Obl Bce 3apOAbIIIN COXPAHSUIIUCH, a
BCE MOTOMCTBO BBDKHMBAJIO, YUCIEHHOCTh JIOOOW MOMYJSIIUKM Yepe3 ONMpEeeICHHbIC
MHTEPBAJIbl BPEMEHU YBEIMYHUBAJIACh ObI:

a) B F€OMETPUYECKON MPOTPECCUU;

0) 1O DKCITOHEHTE;

B) B apu(hMETUUECKON MTPOTPECCUH.

20. CX0/JICTBO YeJIOBEUECKON MOMYJISLHUU C MOMYJISIUAMU JPYTUX KUBBIX CYIIECTB
3aKJIF0YAETCS B TOM, YTO:

a) yeJoBevecKas MOMyJsLKs HapyIIUiia TPAKTUYECKU BCE MPUPOIHBIE OaTaHCHI;

0) yenoBeueckas MOIMYJISIUS CHU3UIIA CONPOTUBIICHUE CPEJIbI;

B) YMCJIEHHOCTh YEJIOBEYECKOM MOIMYJISIMU B3pbIBOOOPA3HO PACTET.

21.2xocucrema 4esoBeKa:

a) 10 CJIO)KHOCTH HE OTIUYACTCS OT MIPUPOJTHBIX SKOCHCTEM;
0) mpoiie MPUPOTHBIX IKOCUCTEM;

B) CJIO)KHEE MTPUPOJTHBIX SKOCUCTEM.

22. KoHKypeHIis: 0COOEHHO CypOBa MEX Ty )KHBOTHBIMU, 00JIaaI0ONTUMU:
a) 00IIIMM apeasioM;

0) CXOTHBIMHU IKOJIOTHYECKUMH MOTPEOHOCTSIMM;

B) pPa3TUYAIOITUMUCS SKOJIOTHICCKUMHU MTOTPEOHOCTIMHU.

23. «3aKOH KOHKYPEHTHOTO HCKITFOUEHHUsD» ObLT C(HOPMYITHPOBAH:
a)U. JlapBuHoM;

0)B. Bonbsreppa;

B)[.®. l'ay3e.

24. B cMmemaHHBIX I[OCEBaxX [IByX KIJIEBEpOB 0ojiee KOHKYPEHTHOCIIOCOOHBIM
ABIIIETCS BU:

a) KOTOPBI paHblile 00pa3yeT Mojor JUCTHEB;

0)y KoTOpOTO O0JIEE NITMHHBIE YEePEITKH;

B) ¢ 00Jiee KpyITHBIMU [IBETKAMHU.

25. KoHKypeHIHsI 32 HCTOIAaeMBbIi pecypc, 3TO:
a) SKCIUTyaTallus;
0) uHTepdepeHIus.
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26. Teopema I'ay3e 3akiro4aeTcsi B TOM, UTO:

a) KOHKYpPEHIIMSI OCOOEHHO CypOBa MEXy OpraHu3MaMu, 00J1aJalouMu
Pa3IMYHBIMH 3KOJOTUYECKUMH MOTPEOHOCTAMU;

0) KOHKYpEHIIUsI 0COOCHHO CYpOBa MEX]ly OpraHUu3MaMH, 00J1aal0IIUMHU
CXOJHBIMH 3KOJIOTHYECKUMU TOTPEOHOCTSIMU;

B) KOHKYPEHIIUSI OTCYTCTBYET MEXy OpraHu3Mamu, 00J1aIal0IUMH Pa3TUnYHbIMU
HKOJIOTUIECKUMHU MTOTPEOHOCTIMHU.

27. llonoxenne BUAA, KOTOPOE OH 3aHUMAeT B 0OIIEH cucteme OHOIEHO3a,
KOMIUIEKC €ro OMOIIEHOTUYECKUX CBsI3ed M TpeOoBaHM K aOduoThueckuM (hakTopam
CpeIbl, ITO:

a)apeaJ BUJa;

0)MecToOOMTaHNE BU/IA,;

B)9KOJIOTWYECKas HUIIIA BUA.

28. Ta 4Wacth mpoCTpaHCTBA, KOTOpas 3acelicHa BHJOM M KOTopas o0jaaaer
HEO0OXOIMMBIMUA A0MOTHYECKUMU YCIIOBUSMH JIJISl €T0 CYIIECTBOBAHMS, 3TO:

a)apeas BUJa;

0)MecToOOUTaHUE BUIA;

B)9KOJIOTHMYECKas HUIIIA BUJIA;

29. OcnabneHne MEXBUIOBOW KOHKYPEHLIUN TIPUBOIUT:
a)K CY’>KEHHIO KOJIOTUYECKOM HUIIH BHUJIA;
0)K pacIIMpPEeHHIO SKOJOTUYECKOW HUIIM BUJIA.

30. YcuneHnne BHyTPUBUIOBOW KOHKYPEHIIUU CIIOCOOCTBYET:
a)pacIIMPEHHUIO KOJOTUIECKIX HUIIL,
0)CyKEHHUIO IKOJOTUUECKUX HUIII.

31. BHyTpuBUA0BOM Mapa3uTU3M:
a) yXyJlIaeT MoJI0KeHHE BUa B COOOIIECTBE;
0)crocoOCTBYET MPOIIBETAHUIO BHIA.

32. HeiHe cymecTBytomue OMOIIEHO3bI MOXHO CUNUTATH:
a)HaCBIILICHHBIMU,
0)HEHACBIIICHHBIMH.

33. Ecnin  pa3Mmepbl KEpTB HAMHOTO MEHBIIE pa3MEpOB MUTAIOMIUXCS HMH
’KUBOTHBIX, TO:

a) YUCJIICHHOCTb JKEPTB BBICOKA, HO CAMHU OHU TPYAHOAOCTYITHEI;

0) YMCIIEHHOCTD KEPTB BBICOKA U CAMU OHH JICTKOJOCTYITHBI,

B) YHCIICHHOCTH )KEPTB HU3KA, HO CAMU OHHU JIETKOJOCTYITHBI.



19

34. Ilpy akTUBHOM CIIOCO0OE 3aIMTHI OT BPAaroB y dKUBOTHBIX Pa3BHBAIOTCA:
a) sIZIOBUTBIE JKEJIe3bl;

0) MOKPOBUTEILCTBEHHASI OKPACKA;

B) MHCTUHKT OOMaHHOTO TTOBEICHMUSI.

35. OcHOBHas ’KOJI0TUYECKas POJIb XUIIHUYECTBA HE COCTOMT:

a) B TOM, YTO, ITOCJIEAOBATEILHO MUTASACH IPYT JPYTOM, KUBBIC OPTaHU3MBbI
CO3/AI0T YCIOBUSA JIJIsl KPYTOBOPOTA BEIIECTB, 6€3 KOTOPOTO HEBO3MOXKHA KU3Hb U
YBEJIMYHUBAIOT MTOTOK YHEPTUU B OMOTEOIICHO3E;

0) B CHIDKEHUU OMOJIOTHYECKOT0 pa3Ho00pasusi COOOIIECTB;

B) B CaHAIIMU MOMYJISIUNA, U3BbATUN OOJIBHBIX, XUJIBIX OCOOECH.

36. MexxBUIOBbIE B3aMMOOTHOIICHUS, MPU KOTOPHIX OJIMH BHJ JKHMBET 3a CYET
APYTOTO, MOCENSISICh BHYTPH WITM Ha MIOBEPXHOCTH €r0 Tela, 3TO:

a) TapasuTU3M;

0) KOMMEHCAJIU3M;

B) CUHOMKHUSI.

37. ITapa3uT3M MOT BO3HUKHYTh Yepes:
a) MyTYyaJIl3M;

0) aMeHCaIH3M;

B) XMUIIHUYECTBO.

38. [IpucnocoOnaeHneM K mapasuTUPOBAHUIO HE SBISETCS:
a) yHOpOILEHHE OpraHu3alluu;

0) CIOKHBIE LIUKIIbI PA3BUTHUS;

B) 00pa3zoBaHME KPIOYKOB U 3aIIETIOK y CEMSH.

39. DHponapasuThl, 3TO:

a) TpOCTeHIne, JCHTOUYHbIC YEPBHU, KPYTJIbIe YEPBU;
0) KJelu, BIIK, OJI0XH;

B) MaJIIPUMHBIN MJIa3MOUHN, IBYYCTKA.

40. B 35K0J0rM4ecKOM OTHOLIEHUH Napa3uThl MOAPA3AEIAIOTCS HA TPU TPYIIIIbL:
a) TKaHEBbIE, KJIETOUHBIE, [IMKINYECKUE;

0) MOCTOSIHHBIE, IUKJINYECKUE, BHYTPEHHHE, BHEIITHHE;

B) IOCTOSIHHBIE, IEPUOJUYECKHAE U BPEMEHHBIE.

41. AKTUBHBI UIMMYHHUTET:

a) He [03BOJISIET IPOHUKATH B OPraHU3M NAaTOIN€HHBIM OpraHU3MaMm;
0) He MO3BOJISIET NATOTEHHBIM OpraHU3MaM BbIpa0aThIBaTh TOKCUHBI;
B) HE MO3BOJISIET OPraHU3My BbIpabAThIBATh AHTUTEA.

42. B3auMOOTHOIIICHUSI Ha 0a3e IMHUIICBBIX CBHBCﬁ, IIpun KOTOpPBIX OAWH U3
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MapTHEPOB MU3BJIEKAET BHITOY, a ISl IPYTrOTO OHU 0€3pa3IMydHbI, 3TO:
a) KOMMEHCAJIU3M;
0) aMeHCaIn3M;
B) CHHOUKHUSI.

43.

HpOCTpaHCTBCHHOC COXHTCIIBCTBO, IIOJC3HOC AJId OJHOIO BHAA H 0e3-

pasiaudHOe IS APYroro, MpU KOTOPOM, KaK TMpaBWJIO, HE BO3HUKAET HEIO-
CPEIICTBEHHBIX MHUIIEBBIX OTHOIIECHUH, 3TO:

a)MyTyaJIu3M;

0) KOMMEHCAIIU3M;

B) CHHOMKHWUSI.

44.

Muxopusa, 310:

a) OTHOIIICHHMSI BBICILIUX PACTEHUN U a30T(PUKCUPYIOIIMNX OaKTEpUi;
0) OTHOILIEHUS BBICIIUX PACTEHUN U JUIIAWHUKOB;
B) OTHOUIEHUS BBICHIMX PAaCTEHUIN U IpUOOB.

45.

BBaI/IMOOTHOHICHI/I}I, IIPU KOTOPBIX BO3HUKAIOT OTPULATCIBHLIC YCJIOBHA JIA

O,Z[HOﬁ NN HECKOJIbKHX HOHYHHHHﬁ, B TO BpPEMs KakK yFHCTaIOHII/Iﬁ HC IIOJYy4YacT HHU
Bp€da, HU I10JIb3bl, 3TO!:

a) mapa3uThU3M;

0) aMmeHCcaIn3M;

B) IPOTOKOOMEPAITHSI.

Tembl pepepaTon

1. Tomynsmus Kak CTPYKTYpHO-(PYHKIIMOHATbHAS €IUHUIIA COOOIIECTB.

2. Monenun pocta uMciaeHHOCTH mnomymsiuuid. @daktopHas 00yCIOBICHHOCTh
JUHAMUKH HOITYJISIUN.

3. V3MEHYMBOCTh IUIOTHOCTH MOIYJISLINI BO BPEMEHH.

4. MexaHu3Mbl IOAACPKAHNS TEHETUYECKOM NeTePOreHHOCTH MOITYJISILUM.

5. deHeTuka MOMyJISIAM.

6. MeXnonyJssHuOHHbIE B3aMMOOTHOIICHUS TUIIA «XULTHUK-KEPTBAY.
KosBomronus XUIHUKOB U UX KEPTB.

7. MeXnonyJissiMOHHBIE B3aMMOOTHOILICHHUS 110 TUITY «IIapa3UT-XO35IUH».

8. MexaHu3mbl GOPMUPOBAHUSA aANTALUN B MOMYJISILUIX.

9. KoHuenmusa sKOJI0ri4eCKON HUIIIH.

10.MexaHu3MBbI pErysUUU IUIOTHOCTH HOITYJISIUUN )KUBOTHBIX.

11. MexaHu3Mbl KOHKYPEHTHBIX B3aUMOOTHOIICHUI MEXKy HOITYJISIUUSAMHA Pa3HbIX
BU/JIOB.

12.Mepapxuueckasi CTpyKTypa IOIYJIALMIA.
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Bomnpocsl AJ151 TOATOTOBKHU K 3K3aMeHY

1. MecTo nonyiasiiMOHHOK SKOJIOTUU B CUCTEME DKOJIOTUYECKUX NUCIUILINH. Ee
peaMeET U 3aa4H.

2. Onpenenenue «mnonyiasiuun». [Ipobiema BHYTPUTIONYISAIIMOHHBIX TPYITUPOBOK.
3. [IpocTpaHCTBEHHBIN U BpEMEHHOM MacIITad N3y4eHHUs MOIMYJISIIHM.

4. DMEpIKEHTHBIE CBOMCTBA MOMYJIALUH.

5. UUCAEHHOCTH U IJIOTHOCTh NOMYJIALNU. OCHOBHBIE METO/IBI UX ONPEIECIICHUS.

6. MeTtobl onpeiesieHus o01el YUCIEHHOCTH MOMYIISIUN.

7. MeTopl OLIEHKH TUIOTHOCTH TTOIYJISIIIAM.

8. OCHOBHBIE THUIIBI TPOCTPAHCTBEHHOI'O Pacpeie]ICHUsl OpraHU3MOB U (PaKTOPbI, UX
BBI3BIBAIOILINE.

9. IlpenmyiiecTBa U HEJOCTATKU arperupoBaHHOrO pacnpenenenus. [puanun Omnu.
10. OcHOBHBIE METO/IbI OIIPEICNIEHHUS TPOCTPAHCTBEHHOI'O pacipeiesieHus: 0coOeH.
11. ITonoBas cTpykTypa nomyiasinuu U (GakTopsl, €€ OnpeesIoue.

12. [lepBU4HOE, BTOPUYHOE U TPETUYHOE COOTHOLIEHUE TTOJIOB B MOMYJISIUU.

13. Bo3pacTHasi CTpyKTypa NOMYJISIUU U CIOCOOBI €€ ONUCAHUS.

14. I'enetnueckas cTpykrypa nomyssuud. [punmun Xapau-BaiinGepra.

15. ®@akTopsl, BBI3BIBAIOLINE FEHETUYECKYI0 T€TEPOT€HHOCTD MOITYJISALIHMN.

16. I'enetnueckuii nonumopdusm u penernka nomyssiuii. CoiicTBa (heHOB.

17. OcHOBHOE ypaBHEHUE JUHAMHUKU YUCICHHOCTH MOMYJISIUNA.

18. PoxnaeMocTh, CMEPTHOCTh, MTHOBEHHAs1 CKOPOCTh POCTA.

19. TIpooKUTENBHOCTD KU3HH, AeMorpaduueckre TabauIbl U KPUBBIC BBKUBAHMUSL.
20. Mozenp 3KCIIOHEHIIMAIBHOTO pOCTa NOIMYJIsIUUMU. Bpems yiBoeHus.

21. Mcnionb30BaHUE MOJIENN SKCIIOHEHIMAIBHOTO pocTa. JlonyleHnust MOJEH.

22. DKOJIOTMYECKHE B3pPbIBbI KaK IMPUMEP SKCIIOHEHLUUAJIBbHOTO POCTA MOIYJISIUM.
[Tpumepsl SKCIIOHEHINAIBHOTO CHUKEHUS YUCIEHHOCTH OMYJISLUN.

23. @aKTOpbl, PEryJIUPYIOLINE POCT HOITYJISILUN.

24. Jloructudeckas MOJAEIb POCTA MOIMYJISLIHA.

25. Turbl 3KOJIOTUYECKUN CTPATETUM.

26. Konuenuusi caMOperyisiuu 4ucieHHocTd mnomyisiuuit (mo . Ywurrtn).
Bo3MoxHBIE MEXaHU3MBI CAMOPETYJISLIHH.

27. lluknuueckue KojieOaHUsI YUCICHHOCTH TIOMYJISIIUN.

28. OCHOBHBIE THUIIBI MEXITOMYJISLUOHHBIX B3aUMOOTHOLIEHU.

29. Ilonsatue 00 3KOJOTUYECKUX PECypcax M 3KOJOTUUECKON HUIIIE.

30. OcHOBHBIE BU/Ibl KOHKYPEHLMH.

31. Mozenb KOHKYPEHTHBIX B3aUMOOTHOIIEHHI JIoTKH-BoabsTeppsl.

32. ITpyHIMI KOHKYPEHTHOTO UCKJIFOYEHHUS.

33. OnpeneneHue MOHIATHUS «XUIIHUK». Kitaccudukaius XUiuHuKOB.

34. OCHOBHBIE TUIIBI PEAKIUI XUIIHUKA B OTBET HA YBEJINYECHHUE YACICHHOCTH
YKEPTBBL.
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35. Konebanus B cucteMe «XUIIHUK-KEPTBAY.

36. OCHOBHBIE 3BOJIOLIMOHHO BBIPAaOOTaHHBIE CPEACTBA 3ALTUTHI KEPTB OT XUITHUKOB.
37. Ilapa3utusm. OTBETHBIEC pEaKLIUU X035€B Ha MMPUCYTCTBUE MAPa3UTOB.

38. dakTopsbl, ONPEAEIIAIONINE CKOPOCTh PACIPOCTPAHEHUS apa3uTapPHBIX
3a0071eBaHUM.

39. KommeHcanusm u ero Gopmal.

40. MyTtyanusm u ero (OpMHI.

4. BCIOMOT ATEJIbHBIN PA3JIEJ
Y4eOHO-TpOrpaMMHbIe MaTePUAJbI

Tunosas yueOHasi mporpamma no aucuuiinie «llonynsunoHHas 3K0JI0THs A
YUPEKJICHUI BBICIIEro oOpaszoBaHusa 1o cnenuanbHoctu 1-33 01 01 Buoskonorus
JOCTYITHA IO aJIpecy

http://elib.bsu.by/handle/123456789/109908

VYyebnass mporpamma (pabouuit BapuanT) mo auciuiuimHe «llomynsmmonHas
skoJorusi» no crnenranbHoctu 1-33 01 01 buoskonorus noctymnHa o aapecy

http://elib.bsu.by/handle/123456789/109909

Cnucok pexomeHnayemoii surepatypsl 1 UHTEepHET-pecypcoB

Cnoucok pexomMeHayeMol mnutepatypsl U HHTEpHET-pecypcoB TMpPUBEAEH B
ydaeOHON mporpamme (paboumit BapwaHT) 1o muctuiuinHe «llomymnsimoHHas
HKOJIOTHS», KOTOpas IOCTYITHA IO aJpecy:

http://elib.bsu.by/handle/123456789/109909

Y4eOHO-MeTOANYECKUN KOMIUIEKC 10 yueOHol nucuuruinae «llomynsannonnas
skoJorusi» s cnenranbHocTu 1-33 01 01 buoskonorust 1ocTyneH mno aapecy:
http://elib.bsu.by/handle/123456789/20655




