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1. OEJU U 3AJAYHN OCBOEHUA JUCHUIIVIMHBI

ean kypca:

@opMUPOBAaHUE CHCTEMHBIX 3HAHWW, KOTOpbIE HEOOXOAUMBI CTyJEHTaM IIpU
paccMOTpeHUH OMOJIOTMYECKOM CYITHOCTH HMPOLECCOB, IPOUCXOISALINX B OTACIBHBIX HOMYJIALUIX U
coolmecTBax, (OPMUPOBAHWE YMEHUU BBINIONHATH B HEOOXOMUMBIX CIy4asX pacyeThl
[apaMEeTPOB 3TUX IPOLIECCOB, YTO IO3BOJIUT OoJiee INIyOOKO MOHATH (YHKIMU MOMyJSLMU U
COoO0IIIEeCTBA, a TAKKE UX B3aUMOJICUCTBHS C OKPYKAIOIICH CPEIOH.

3agaum:

- OCBEIICHHE KITFOYEBBIX BOMPOCOB JEMIKOJIOTHUH, CHHIKOJIOTHH U y4eHus 0 Ouocdepe;

- (hopMUpPOBaHNE YMEHHUI ¥ HABBIKOB JIJIsl PELICHHS TIPOOJIEMHBIX U CUTYallMOHHBIX 3a]1a4;

- (opMuUpOBaHHE TMPAKTUUYECKHX HABHIKOB IIOCTAHOBKH M BBINIOJHEHUS IKCIIEPUMEHTAIBLHON
paloThI B MOIYJISIIIMOHHBIX UCCIIECIOBAHUSIX.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

JuctunnmHa «Qkoyorus nonyasauuii u cooduectB» coriacHo @I'OC BO u yueGHOMY
IUIaHy OTHOCHTCSI K BapHaTHBHOW YacTd, auciuiuinHaM 1o Beioopy (b1.B1./1B.04.02). /lannas
JUCLUIUIMHA 3aKJIa/bIBa€T OCHOBHBIE IPEACTABICHUS O MONYJSALUAX U DKOCHCTEMAaX M HX
B3aUMOJICHCTBUAX CO Cpefoil OOMTaHUs W JIPYyr C APYroM M ONMPAETCs Ha MpeAlIecTBYIOIIUE
JVICIIATUTHHBL:

e Pammo6uomorus;
e IlpodeccuonanbHblii 2y1eKTUB. brosornueckrii MOHUTOPHHT.
JIMCLUIUIMHA YUTAETCS MapauleibHO C JUCLUIUIMHON - KIMHUYECKask ONOXUMMUSL.

Ona umraerca B 6-oM cemecTpe 3-0ro Kypca U OCHOBBIBAETCS Ha BXOJHBIX 3HAHUAX
CTYJEHTAa, NOJYYEHHbIX Ha MPEIIIECTBYIOUIMX TUCHUIUIMHAX MPEeAbITyIuX KypcoB. Jlis
U3yYeHUS JUCIUIUIMHBI CTYACHTHI JOJDKHBI 00NajaTh CIeIyOIIMMHU 3HAHWSIMH, YMEHUSMH U
KOMIIETEHIHSIMH.

3HATh:

¢ 00 0COOEHHOCTSIX Cpe/ibl OOUTaHMs U SKOJIOTMUECKUX (aKTopax;

¢ 00 ajanTanyy OPraHU3MOB K YCIOBUSM CPEJIbI;

e 00 OCHOBHBIX XapaKTE€pPUCTHUKaX MOMYJSINNA, OMOIEHO30B U 3KOCUCTEM MPUMEHMUTEIBHO K
YCIOBUSIM CYLIECTBOBaHMS;

e 00 OTVINYMH IPUPOAHBIX U AHTPOIOT€HHBIX 3KOCHCTEM;

¢ 0 Ouocdepe u HOOChEPE;

® 0 METO/AX MOMYJISILIMOHHBIX UCCIIEIOBAaHUM;

® 0 B3aUMOJICUCTBUAX IOIYJISALINMN;

® 0 CTaTUYECKUX M JAMHAMUYECKHUX XapaKTEpUCTHKAX MOMYJSALUHM; O MOTOKaX BEIIeCTBA U
SHEPrUH B IKOCUCTEMAX;

® 0 TUMAX U KJIACCU(PUKALUAX COOOLIECTB U IKOCUCTEM.

yMeTh:

® IPAaBWJIbHO OIIGHUBATh TEKYIEe COCTOSHUE U TEPCIEKTUBbl Pa3BUTUS KOHKPETHOM
KPU3HUCHOM CUTYyallH B MOMYJISIUN U SKOCUCTEME;

® PAcroO3HaBATh TUIIBI MOMYJISILIUM U SKOCUCTEM;

® OIICHUBATh AHTPOIIOI€HHbIE BO3JCHCTBUS M UX IMOCIEICTBUS ISl Pa3BUTHUS MOMYJSIIUA U
HKOCHCTEM.

BJIA/IETh:

® [IOMCKOM HY>KHOHM HHpopMaluu 1o kirodeBbiM cioBaM B ceth MHTEPHET;

® HaBbIKAMU PErHUCTPUPOBAHUS, 00PaOOTKU M OLEHKU PE3yJbTaTOB UCCIIEI0OBAaHUMH.

JlaHHas JUCLUMIUIMHA SBISETCS MPeNIIeCTBYIOMEH i Oy IyIero u3y4eHus Cleayonmx
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KYPCOB:

® TIpeIIMIUIOMHAS MMPAKTUKA, B TOM YHCIIE HAYYHO-UCCIIeI0BaTeNbCKas paboTa,
® TIOJTOTOBKa K MPOIEAYPE 3aIIUThI W 3allUTa BHIMTYCKHOW KBaTU(UKAIMOHHON

paboThL.

3. IEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
JUCIHUIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA3OBATEJIBHOM MPOT'PAMMBI

[Ipouecc
KOMIIETCHIINH:

HU3yUCHUA  JHUCHUIIIMHBI

HampaBlieH Ha (OpMHUpPOBAHUE CIETYIOIINX

Kox u HanmeHnoBanue

IlepeyeHb MJIaHMPYeEMBbIX Pe3yJIbTATOB 00yUeHHS 110

peanusyemoii AUCHUILINHE (MOYJII0), COOTHECEHHBIX C MHAUKATOPAMH
KOMIIETEHIIUH AOCTHKEHUsI KOMIIeTeHIHii
IIK-6 3HaTh: 0 AMHAMUKE, [10JIOBOM U BO3PACTHOM COCTaBE MOITYJISLUI;
CIIOCOOHOCTBIO BIMSIHUE MEXBHJIOBOW U  BHYTPUBUIOBOM KOHKYPEHIMH B

MPUMEHSTH Ha TIPAKTHKE
METO/bl YIIPABICHUS B
cdepe OMOTOTUIECKIX U
OMOMETUIIMHCKUX
MIPOU3BOJICTB,
MOHHUTOPHUHIA U OXPAHBI
MIPUPOTHOM CPEJIbI,
IIPUPOJIOIIOIB30BAHHUS,
BOCCTaHOBJICHUS U
OXpaHbl GHOPECypCOB

HOJIEP>KaHUU COOOIIECTBA KUBOTHBIX;

JUHAMHMKY W3MEHEHUs] YMCIEHHOCTH W apeajoB J>KUBOTHBIX O]
BJIMSTHHEM Pa3JIMUHBIX ()OPM ACSTEILHOCTH YETOBEKA;

O CTPYKTYpPHBIX XapaKTEepUCTHKaX OHMOLEHO30B M 3KOCHCTEM
IPUMEHUTEIBHO K YCIOBUSAM CYILIECTBOBAHMUS,;

00 3KOJIOrMYeCKUX HUIIAX U UX auddepeHranuy opraHu3Mamu;

0 MepepacHpelesieHud 3HEPrUM B TPOPUYECKUX LEnsX (IpaBuio
10%);

00 HKOJIOTMYECKUX MUPaAMU/IaX;

0 COBPEMEHHBIX JaHHBIX YUCIEHHOCTH, MUTPALlU HACEJIEeHus,
npoiieccax ypOaHu3aIuu.

YMeTh: Hay4HO 0OOCHOBBIBAaTh HAOIIOaeMbI€ SBJICHNS,

MIPE/ICTABIIATh IaHHbIE SKCIIEPUMEHTAIBHBIX UCCIEA0BaHNN B
BUjie rpaMKOB U TaOJIMII, PUCYHKOB;

MIPOM3BOAMUTH HAOIIOAEHHS 3a MOMYJISILUSIMUA U COOOIIECTBAMU
OpPraHU3MOB U JieJIaTh 0OOCHOBAHHBIE BBIBOJIBL; TPECTABIIATH
PE3yJIbTaThl SKCIEPUMEHTOB U HAOJIOJICHUI B BU/I€ 3aKOHYEHHOTO
IIPOTOKOJIA UCCIIEJOBaHUS,

peliaTh TUIIOBbIE MPAKTUYECKHUE 33a7a4d U OBNAJIETh TEOPETUYECKUM
MHHHUMYMOM Ha 0oJiee aOCTpaKTHOM YPOBHE;

YBEPEHHO  OpUEHTUPOBaThCd B  HMH(GOPMALMOHHOM  IOTOKE
(McnoNb30BaTh CIIPaBOYHBIE TAHHBIE U OMOIMOrpaduro 1Mo TOH MM WHON
npooreme);

BECTH MOUCK U JIeaTh 0000IIAIOIHE BBIBO/IBL.

Baaners: OMOI0rHYeCcKO TEPMUHOJIOTHEN;

onbITOM Oe30macHOi paboTel B OMOJIOTMUYECKOM J1abopaTopuu
yMEHHEM O0OpamiatbCs C TOCYIOW, peaKkTHBaMH, padoTaTh
MHUKPOCKOIAMHA M JIPYTO CBETOBOM YBEIMYMTEIBHOM TEXHUKON U
AIIEKTPUYECKUMH MTPUOOpaMu;

HaBbIKAMHM CaMOCTOSITEIIbHOM  paboThI
CIIPaBOYHOM JIMTEPATYPOU;

HaBbIKAMU [PUMEHEHHsS 3HAaHUH U METOJIOB OJKOJOTMH H
HOMYJISALUU COOOIIECTB MPU Pa3paboOTKe IKOJIOTHYECKHX MPOrpaMm

o =

Cc yueOHOH, Hay4yHOW U
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| | 1 mpoekToB.

4. OBIIASA TPYIOEMKOCTD JJUCIHHUIIJIMHBI
4.1. O0beM QUCHUILUIMHBI B 3a4eTHBIX equHunax (Bcero) —4 3ET.
4.2. O0beM TMCUMILUIHHBI O BUAaM yuyeOHOM padoThl (B yacax): 144 yaca.

KonmuecTBo yacoB (hopma oOydeHust - 0OUHas)

Bun yueGHOM paboThI B T1.4. 1o cemecTpam

Bcero no miany

6
KonTakTHas pabora
00yJaromuxcs ¢ 32 32
pernoaaBaTeieM
AyJIUTOPHBIC 3aHSITHUS:
Jlexumu 16 16
Hpaxrieckue u HE MPELyCMOTPEHBI HE MPEITyCMOTPEHBI
CEMHHAPCKHE 3aHSATHS
JlaboparopHbie pabOTHI
(;mabopaTopHbIit 16/16* 16/16*
IPAKTUKYM)
CamocTtosTenpHas pabora 76 76

Texymui KOHTpOJIb

(KOJ'II/I‘IGCTBO U BUA: TeCTI/IpOBaHI/Ie, YCTHBIP'I

TectupoBanue, yCTHBII 0IIpoc

KOHTpOJIbHast padoTa, orpoc
KOJUIOKBUYM, pedepar)
Kypcosast pabota HE MpeyCMOTpeHa HE MpeyCMOTpEeHa

Buel npoMeKyTOYHOTO

Ok3ameH (36) Dk3ameH (36)
KOHTpPOJIS (9K3aMeH, 3a4eT)

Bcero yacos o
JAUCHUITIINHE

144/16* 144/16*

*Konuuecmeo 4acos, npo8oOUMbIX 8 UHMEPAKMUBHOU (hopme

**B cnyuae HeoOX00UMOCMU UCHONIL308AHUS 8 YUeOHOM npoyecce YaCMUYHO/UCKAIOYUMETLHO
OUCMAHYUOHHBIX 00PA308AMENbHbLIX MeXHONo2Ull 6 mabnuye uepe3 cleul YKA3bleAemcs
Konuwecmeo uacos pabomwvr IIIIC ¢ obyuarowumucs 011 NpoGedeHuss 3aHAMUll 8
OUCMAHYUOHHOM hopmame ¢ NPUMeHeHUeM INeKMPOHHO20 00YUeHUsl.

Hcnosib3yeMble HHTEPAKTHBHBIC 00Pa30BATEILHBIC TEXHOJIOTHH
B mpomecce wu3yuyeHMS JOUCHUIUIMHBI, C 1LEJIbl0 (OPMUPOBAHUS U  Pa3BUTUA
po(heCCHOHATTLHBIX HABBIKOB OOYYAIONIMXCS, HApSAy C TPATUIMOHHBIMH BUIAMH 3aHSTHH,
MIPOBOISITCS 3aHATUSL B UHTEPAKTUBHBIX (hopMax: 3aHATHE-KOH(PEPEHIINs, KPYTIbIid CTOMI, paboTa
B MaJIBIX IpyIIaxX MPH PEIICHUN CUTYAIMOHHBIX 3a]1a4.

B cnyuae Heobxooumocmu UCNONb308AHUSA 6 yuebHOM npoyecce
YACMUYHO/UCKTIOUUMENLHO OUCMAHYUOHHBIX 00PA308aMENbHbIX MEXHON02ULl 8 mabauye uepes
crewl ykasvlgaemcs koaudvecmeo uacos paoomwsl IIIIC ¢ obyuarowumucs O0as nposeoeHus
3anAMULL 8 OUCIAHYUOHHOM (hopmame ¢ NpUMEHeHUeM INeKMPOHHO20 0OVUEHUS.
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4.3. Conepxanue 1McUMILIMHBI. Pacnipenenenne 4yacoB o remam U BUAaM y4eOHOi

padoThI:

®dopma 00yueHHUs _ovHas

Buabl yueOHbIX 3aHATHH

AyYJAUTOPHBIE 3aHATHS B T.4.
3AHATHA
NpaKTHye Camoct
Ha3zBanue n B
Bcero CKHe Jadopa OATEIbH
pa3aeyioB U TeM HHTepa
JEeKINHI 3aHSATHSI, | TOPHbIE as
KTUBHO
ceMHHap | padoThI i padora
bl
dopme
Pa3ned 1. DkoJiorust nomyJisinui
1. [Tousarue 00
SKOJIOTUH
. 16 2 - 2 2 12
MOMYJISIHH U
COOOIIECTB
2. CtaTuueckue u
WNHAMUAYECKHE
A 16 2 - 2 2 12
XapaKTEPUCTUKH
TOMYJISITUT
3. MexaHus3Mmel
MO IICPIKAHUS
YHCIIEHHOCTH,
IUIOTHOCTH U 20 4 4 4 12
TE€HETUYECKON
reTepOreHHOCTH
MOIYJISALIUIA
4,
BzaumoneiicTBus 16 2 - 2 2 12
MOy JISILIAIN
Pa3znen 2. DK0JI0rus YKOCHCTEM
5. IHoToxu
BEIECTBA U
o 20 4 - 4 4 12
SHEpPTUU B
DKOCHUCTEMAX
6. Tune! u
KaccupuKanuu
(prxcary 20 2 i 2 2 16
CcOOOIIECTB U
YKOCHUCTEM
KoHnTponb 36 - - - - -
BCETO 144 16 - 16 16 76

Tema 1. [TousTue 00 KOIOTUH TONVIIAIIAN U COOOIIECTB

5. COAEP)KAHHUE KYPCA

Pazpnen 1. DxoJiorus nomyisuui

JIeknus-Bu3yaan3amnusl.

Onpenenenrie U COOTHOIIEHHUE TMTOHATHIA: OpPraHu3M, BUT, TOMYJISILHS, SKOCHCTEMA.
['eneTnyeckas v HKOJIOTMUECKast TPAKTOBKA MOHSTHUS TOMYJISILISL
Tema 2. CtaTHYeCcKHE U JMHAMHUYCCKHUEC XAPAKTCPUCTUKHU MOIIYJIAIINU

HDO6JICMHE[$I JICKIIHA.

Dopma A
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HUuCIIEHHOCTD U IUIOTHOCTh, BO3PACTHOM U MOJIOBOM cocTaB. [IpocTpaHCTBEHHOE pa3MelIeHHEe
oco0eii B momysiuu. MexaHu3mbl, OJIEPKHUBAIOIINE IPOCTPAHCTBEHHYIO CTPYKTYPY MOITYJISIINH.
Kpugsbie 1 Tabnuiibl BekuBaHusL. OLIEHKH 0KHIAeMOM MPOAOIKUTEIBHOCTD KU3HU. POK1aeMOCTb,
CMEPTHOCTh U CKOPOCTh MOMYJISLIMOHHOTO POCTA. DKCHOHEHIMAIBHBIM POCT HOITYJISALHHA.
buornueckuii norenuman. Ipenensl pocra, eMkocts cpenpl. [IonsTue o pecypcax. Jloructuueckas
MOJIeJIb POCTa YUCIEHHOCTH MOMYJISIMU. Pa3HooOpas3ye THIIOB TMHAMUKH YUCIIEHHOCTH. JKU3HEHHbIE
«crparerun» nomyisami. K- u r - crpareru. Tpeyronsauk Pamenckoro-Ipaima. Luximyeckue
KoJIeOaHMsl YUCTICHHOCTH M UX IIPUYHHBL.

Tema 3. MexaHnu3Mbl NOJIICPKAHKS YUCIECHHOCTH, INIOTHOCTH M T€HETUYECKON
FEeTEPOreHHOCTH MOMYISIUN

Jleknusa-pu3yanusanus.

DaKTOpPbI, OrPaHUYMBAIOIINE POCT YUCIEHHOCTH NOMYJISAA. CaMOperyIsiiuys YUCIIEHHOCTH
Y IJIOTHOCTH TIOIYJISIUK. BHEUIHSS perysiys CTaTHIeCKUX apameTpoB nomyJisitmu. Poib crpecca
B PEryJISILIMU YUCIEHHOCTHU U TIOTHOCTH oy isiii. KanuubOanusM. SIBjeHne caMou3pexiuBaHust y
pactenuil. [ 'eHeTn4eckasi reTepOreHHOCTH U MEXaHU3MBI €€ noiepkanus. OnacHOCTb
OIM3KOPOACTBEHHOTO CKPEIMBAHHUSI, CIOCOOBI €r0 N30eraHusl.

Tema 4. B3aumonelicTByST HOMYJIAINAI

[IpoGneMHas JeKIus.

[Momymsumu B cooOmiectBax u 3Kocucremax. llonsitre skonoruyeckoil Humm. Pomb
MEKBHUJIOBBIX B3aMMOOTHOIICHUN B TOJIEPKAHUHM CTPYKTYphl cooOriecTtBa. Pazmuunbie GopMsl
cruM6Oro3a. KOHKypeHIUS BHYTPA U MEXKITOMY ISIIMOHHAsE. KOABOIOIUS MOy ISIIUA W CTAHOBJICHHE
MEXIOMYJSIIMOHHBIX  OTHOIIeHUH. [IpocTpaHCTBeHHass M BpeMeHHas CTPYKTypa COOOIIECTB.
Tpoduueckue ner. CoctaB U CTpyKTypa coodmiecTB. MHIEKCH pa3HOOOpas3usl U IOMHHHUPOBAHUSL.
Coob1ectBa Bo BpeMeHu. Ce30HHbIE N3MEHEHHSI COCTaBa U CTPYKTYPhI COOOIIECTB.

Paznea 2. DkoJiorust 3kocucremM

Tema 5. [ToTOkM BemiecTBa M SHEPTUU B IKOCUCTEMAX

Jleknusa-pu3yanusanus.

[TpununmuanbpHas OI0KOBast CXeMa CTPOESHUS SKOCUCTEMBI. Tpodudeckas CTpyKTypa
AKOCUCTEMBI. JKosorudeckue nupamupl. [IpaBuno 10% Jlnnnemanna. [TuiieBsie neny u ceTu.
buocdepa kak rinobanbHas skocrcTeMa. JKocucTeMbl BO BpeMeHH. Cykiieccust. TUTIBI 1 MEXaHU3MBI
CYKIIECCHH. DBOJTIOIUS OMOPa3HOO0pa3usi U CYKIIECCHH B COBPEMEHHBIX IKOCcHUcTeMaxX. MecTo U poJib
YesioBeKa Kak OMOJIOTHYECcKOro BUIa B ATUX Mpolieccax. KoHienus kimmakca.

Tema 6. Tunel ¥ KJTaCCUPUKAIIUU COOOIIECTB M YKOCUCTEM

[IpoGneMHas JeKIus.

Kwuzne B BoHOM cpeze. Co3iaHre OpraHMYeCcKOoro BEIIECTBA B TOBEPXHOCTHOM CIIO€ MOPEi
U ero norpebdieHue Ha rmyouHe. HepaBHOMEpHOCTH pactipeeNieHus! MPOIeCCOB MPOAYIIMPOBAHUS B
reorpaduueckoM macirade. Huskast mpoyKTHBHOCTh IEHTPAJILHBIX YacTeil OKeaHa (KakK CIIe/CTBUE
HEXBATKU OMOTEHHBIX 2JIEMEHTOB) U BHICOKAS ITPOTYKTUBHOCTh MPHOPEKHBIX 001aCTei 1 30HBI
NoJibeMa ITyOMHHBIX BOJI (anBeJUTMHIOB). [InIIieBbIe 11enu U ceTr B OKeaHH4YeCKOo akocrcTeme. Pexu
¥ 03epa: uX pojib B MepepadboTKe M aKKyMYyJISIIUK BEIIECTB, CO3/IAI0IMX s Ha cyie. O3epo Kak
skocrctema. Ce3oHHOE 3BTpodupoBanHre 03ep U pek. Hazemnpie sxocucTemMbl. OCHOBHBIE THITBI
HA3€MHBIX SKOCUCTEM.

6. TEMbI IPAKTUYECKNX 1 CEMUHAPCKHUX 3AHATHIA
He npenycMoTpeHsI.
7. TEMBI JIABOPATOPHBIX PABOT

Pazpnen 1. DkoJiorus nomyiauui
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Tema 1. Ilousitue 00 3Ko0rUM NOMYJALMA M coodumecTB. OCHOBHBIE CBONWCTBA
MONMyJISA M i

YacTb paboThl NPOBOAMTCS B BHJIE MO3TOBOTO IITYPMA.

Hesb: U3yunTh OCHOBHBIC CBOMCTBA MOIMYJISIIUN: CTPYKTYPY, AMHAMHUKY, OMOTHYECKHIA
MOTEHIIMAIT; O3HAKOMHTBCS C METOIaMU 00paOOTKH M aHAIM3a Pe3yJIbTaTOB HATyPHBIX HAOIIOACHUH.

Conep:xkanue padoTbl 1 METOAMYECKHE PEKOMEHIAMH :

OCHOBHbBIE OHSTHUS U KOJIMYECTBEHHbIE 3aKOHOMEPHOCTH:

[Ipu mpoBeneHun MHOOBIX KOJMYECTBEHHBIX HCCIEAOBAHUN BAKHO C OOJBILIONW CTENEHBIO
TOYHOCTH JaTh OLICHKY YHUCJIEHHOCTH OPraHU3MOB.

YuceHHOCTh MOMYJISIMY - 00111ee KOJIMYECTBO 0CO0EH, COCTABISIONIMX JAHHYIO MOMYJISILIUI0
B ONpeeN¢HHbI MOMEHT BpeMeHH. MUHHMabHOE KOJIMYECTBO 0COOEH, PU KOTOPOM ITOITYJISIIHS
HE HCYE33aeT IO SKOJIOTMYECKUM W TIEHETUYECKUM IPUYMHAM ONpPEAEsieT HIWKHUA Mpenen
BbDKMBaHUS. B 11€710M, B COBPEMEHHBIX YCIIOBUSAX YCTOMUMBAsS MOIMYJISALMS HACUMTHIBAET HECKOJIBKO
TBICSTY OCOOEH, XOTS I Pa3IMYHbIX BUIOB HIKHUIA MPe/esl BEDKUBAHUS Pa3HBbIA.

Ecnu no3BonsitoT ycnoBHs MECTOOOMTaHMS U 00pa3 KM3HU OpPraHU3MOB ITPUMEHSIOTCS
MeroAbl mnpsMoro yuéra. Ha mnepBoM 3Tane wuccieqoBaHMWA, Kak MpPaBWIO, C IIOMOLIbIO
a3poOTOCHEMKH, OIPEIEIISIFOTCS TPAHKILIBI M TUTOLIA/Ib apeania. BHyTpr apeana BBIIEISIOT KBaIpaThl
pPaBHOW IJIOMIAAM M HAa KAKAOM M3 HUX IOJICUUTHIBAIOT 4HCIO ocobeil (Xi) MmO MONOBBIM H
BO3PACTHBIM KAaTETOPUsIM - T.€. JIeJIaeTcsl BBIOOpKa (1n).

IInotHOCTS NOMyIAIKN (< )- 5TO KOMMYECTBO 0co0eil HIIM GHOMACChI Ha €/IMHHILY TUIOMIAIH
160 00BEMA - oTIpeIeIIeTCs Kak CpeaHee apuPpMETHIECKOE U3 BCEX BBIOOPOK (N):

x-2%
7 (1)
rae<X - mwioTHOCTH momyssnmn, Xi - 9Hcio 0coOeii B BHIOOPKE, N- YHCIO BHIGOPOK.

OOmast yncneHHocTh opraHu3MoB (N) B MOMYyJSIIMM OHpeNeNsieTcss Kak MpOU3BEICHHE
IUIOTHOCTH MOMYJISIIAY HA TUIOIIA/Ib apeaia:

N=X-§ (2)

rze N - UUCIEHHOCTh NOMYJISALUY, S - IUIOLA/Ib apeaa.

[IpocTpancTBEHHOE paclpeleseHe MNONYJSIMA BHYTPU apeana HOCUT BEPOSTHOCTHBIN
XapakTep U OTpaKaeT PeaklMd OpPraHU3MOB Ha pa3iIMYHbIE SKOJOTHUecKue (haKTopbl: JOCTYIMHOCTb
MUILEBBIX PECYPCOB U PU3NYECKUE YCIOBHSI WM Ha IPUCYTCTBUE KOHKYPEHTOB, U TIOATOMY SBJISIETCS
BOKHOM XapaKTEPUCTHKOM MOIMYJISILUM, HEOOXOIMMON Ul MPOrHO3a €€ YMCICHHOCTU. Bhiaenstor
TPU OCHOBHBIX THUIA PACIPEICNICHUsI OPraHW3MOB B IIpEleNiaX TEPPUTOPUH, 3aHATOM OJHOU
TOITYJISALIUCH:

PaBHOMEpHOE pacnpenenieHre B MPUPOJE Yalle BCErO CBSA3aHO C OCTPOM KOHKYPEHILIMEH
MEX]y pa3HbIMH 0cOOsIMU. Takoi TUI pactpe/ieNieH!s] OTMEYAIOT Y XUIIHBIX )KUBOTHBIX U PbIO C UX
TEPPUTOPUAIEHBIM HHCTUHKTOM M CYT'y0O MHIUBHIYaJIbHBIM XapaKTEPOM.

CnyuaiiHoe (nuddy3Hoe) pacnpesiefieHue UMEeeT MECTO B OJJHOPOIHOMN CpeJie Wiu cpefe, Te
MHTEHCUBHOCTh W HAIlpaBJIEHHE JEWUCTBUS PA3IMYHBIX 3KOJOTMYECKUX (DAaKTOPOB M3MEHSIOTCS HE
3aKOHOMEPHO, a cily4daiiHo. Tak Ha IepBbIX IOpax paccernsercs T Ha none. Ilo mepe pocra
MOMYJISIIMK pacpeieNieHe MpruoOpeTaeT rpyNoBoi XapakTep.

I'pynioBoe (Mo3anmuHOE) pacmperiesieHue BCTpedaeTcsi Haubosee yacTo. Tak, B COCHOBOM
JIeCy JI€peBbsl BHAUAIE DPACCEIIIOTCS TPyNIaMH, a B JAJIBHEHMIIEM HMX pPa3MEIICHUE CTAaHOBUTCS
paBHOMEpHBIM. ['pymnmoBoe pacrpeneneHne obecrieunBaeT 0ojiee BBICOKYIO YCTOHUYHMBOCTH I10
OTHOIIIEHUIO K HEOJAronpusTHBIM YCIOBUSIM IO CPaBHEHHIO C OTACIBHON 0CO0bl0. BHyTpH
HOMYJISIMI KUBOTHBIX I'PYNIIMPOBKU HOCAT Pa3HbIE HA3BAHUS - Mpalifbl, TapeMBbl, CTal, KOJOHUU U
TaK Jajiblie.

Xapakrep IPOCTPAHCTBEHHOI'O pAaCIpEENICHUs] OLICHUBACTCA [0 BEIUYMHE JUCIIEPCHUM,
XapaKTepU3YIOIIEH OTKIOHEHNE 3HAYEHNI OTHOCUTEIBHO CPETHETO 3HAUYCHMSL:
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& = Z(X _Xi)z
n—1 (3
TJIE G2~ IUCTICPCHSL.
Ecim mucnepeust 6°= 0, pacrpesieNieHre CIUTAIOT PAaBHOMEPHBIM; HIPH

0 < o’<M~ pacnpenenenne ciyuaiinoe; ecim o> M pacmperneneHHe TPyITIOBOE
(ckydeHHOE).

[110THOCTH M YMCIEHHOCTH TMOIYJISIIIUK 3aBUCST OT BEJIWYHUH POXKIAEMOCTH U CMEPTHOCTH
0CO0EH.

PoxxgaeMocTh - CHOCOOHOCTH TOMYJSIMM K YBEJMUEHHWIO YHCIEHHOCTH. Paznuuaror
pOXKIaeMOCTh abcomoTHYIO (B) — umcio HOBBIX oco0eli 3a eAMHMIYy BpeMEHHU U yAenbHyIo (b OT
anri. birth —«poxnenure») — K03 OUITMEHT POKAAEMOCTH - YHCIIO HOBBIX (POIUBIIHMXCS) OCOOCH Ha
OJIHY 0COOb B €IMHUILY BPEMEHH:

_Bv, B
AT, N (@4)

rae BN -uucimo akToB poXKAE€HW B MOMYJSIIMK 32 BeCh Iepuoj HabmoaeHuit At, B -
POXKIAEMOCTh B €IMHUILY BpEMEHH, b- yenbHas poxKIaeMOCTb.

CMepTHOCTh  ONpENessIOT KOJIMYECTBOM OCO0EH, MOTHMOMIMX 32 OINpPEeAeNEHHBINA IEpHOJ
BpeMeHd. CMEpTHOCTh TMOJBEpkKeHa Oojee pe3KUM KoNeOaHWsM, YeM POXKIAEMOCTh U HIPaeT
[JIAaBHYIO POJIb B PETYJIUPOBAHMN YHUCICHHOCTU MOMYJBsimid. AOcomortHas cmepTHOCTh (D)— 3to
YUCIIO0 0COOEH, MOTHOIINX B €MHUITY BPEMEHH, yaenbHas cMepTHOCTh (d ot anrn.death — «rubemnnb)
— K03(GHUIIMEHT CMEPTHOCTH - OTHOIIEHHE a0COIMIOTHOM CMEPTHOCTU K YUCIICHHOCTH TOMYJISIIAH:

D= &; d= b
AT N : (5)

rae DN- unciio akToB ruGers 3a Bech nepros Habmonenuii (A ); D- cMepTHOCT B eTMHMITY
BpeMeHH; d- yelbHasi CMEPTHOCTb.

JlnHaMUKa YMCIEHHOCTH HANpsMYIO CBS3aHa C BO3PAcTHOM cTpykTypoil momyssiiuu. Ilo
OTHOIIICHWIO K TIOMYJSIMM BBIACISIOT TPH OSKOJOTMUECKUX BO3pacTa: JOPETPOIyKTHBHBIH,
PENPOIYKTHUBHBIH, ¥ MOCTPENPOTYKTHBHBIN. B cokpararomumxcs momyssiusx npeodiajatoT crapble
0oco0M, KOTOpble YK€ He CHOCOOHBI TPHHOCHTH TOTOMCTBO. Takas BO3pacTHas CTPYKTypa
CBUJIETEIILCTBYET O HEONAroNpHATHBIX YCIOBHAX. B OBICTPO pacTymux HMOMyJSLMAX MpeoOnasaroT
MHTEHCHBHO Pa3MHOKAIOIINECS MOJIO/IbIE 0COOH. B CTaOMITBHBIX MOMYJISIIMSAX 3TO COOTHOIICHUE, KaK
npaswio, 1:1. Ilpy OnaronpusTHBIX YCIOBUSX B MOMYJISLIMM MMEIOTCSI BCE BO3PACTHBIE I'PYMIIBI, U
TIOICP)KUBACTCS] CPABHUTEIIHHO CTAOMIIGHBIN YPOBEHb YHUCIICHHOCTH, 3HAUUTENBHYIO JIONI0 KOTOPOIt
COCTaBJISIFOT MOJIOZIbIE TOJIOBO3pENble 0coOu. Bo3pacTHast cTpyKTypa MOMyJIsLUM OnpesiesieTcss Ha
OCHOBAHUM JIAHHBIX HAOJIO/IEHUI 110 BEIOOpKaM (n):

N= 2%, -
n

; (6)

rae N - o0lias 4YMCIEHHOCTh JAHHOM BO3PACTHOM TIpymmbl, nf- umcio ocobel JToM
BO3paCTHOH IPyIbI B BEIOOpKE. Bo3pacTHas cTpyKTypa MOMYJISIINK, KaK MTPaBUIIO, IPECTABIISETCS B
BUJIC JiarpamMM, B KOTOPBIX IUIOMIA/(h KAKIOTO MPSMOYTOJIEHHUKA COOTHOCHTCS C YHCIOM 0coOei
JPYTHX BO3PACTHBIX TPYIIIT B OJTHOM M TOM K€ MacIraoe.

CMepTHOCTh B Pa3HBIX BO3PACTHBIX TPYIIAX HEOJWHAKOBA W 3aBUCHUT OT BHJA TIOMYJISIIUH.
V3meHeHusl, TPOUCXOJIINE B TMOMyNSIMU (BHIAEC) MO Mepe B3POCICHUs M CTapeHus ocoOei
U300paKatOT B BUJIC KPUBBIX BBDKHUBAEMOCTH (puc. 1):
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B

YACTIO JOHMBLUWX Gcobel

0

L4

BospacT

Puc.1. OcHOBHBIE TUIIBI KPUBBIX BBDKUBAEMOCTH:

| — cMepTHOCTB c1abo 3aBUCUT OT BHEIIHUX (haKTOPOB (TIOMYJSIMU KPYIHBIX KHUBOTHBIX U
YeJIoBeKa B OJIaronpusITHRIX YCIIOBHSX);

Il — paBHOMEpHas CMEpPTHOCTb BO BCEX BO3PACTHBIX Tpymmax (MOTOMCTBO BEIET
CaMOCTOSATEIBHBIN 00pa3 XKU3HN);

Il — BEICOKast CMEPTHOCTB B PaHHUE ITEPHOIBI JKU3HH.

brotnueckuii MOTeHIMAI MOIMYJIALUM MOXKHO OIKCATh C IIOMOIIBIO ITPOCTBIX YPAaBHEHHUH -
Mozenb Manbryca. [TocTpoeHne 3Toit MOJIeT OCHOBAaHO Ha HECKOJIBKUX JOMYIICHHUAX:

o HE YUUTHIBAIOTCS (PU3HOJIIOTHUYECKHE U OMOXUMHUYECKHE MPOLIECCHI B TOMYJISIINY,

o paccMaTpUBAIOTCS TOJIBKO MPOLIECCHl POXKAECHHUS U €CTeCTBEHHOM T'MOeiu, CKOPOCTH
KOTOPBIX IIPONOPLIMOHAIBHBI YUCIIEHHOCTH OCOOEH B IaHHBIM MOMEHT BPEMEHH;

J paccMaTpuBaeTCsl OJHA TMOMyJsAlMsA, Oe3 ydeTa B3aUMOJEWUCTBUA C JPYTUMHU
TOMYJISIIUSIMH.

Tak, B momyysiuu ¢ UCXOAHOM uncieHHOCThI0 NOocoOeid, 3a MpPOMEKYTOK BpeMeHu At
nosiBisieTcss AN HOBBIX ocobOelt. Ecii uncio BHOBb MOSBUBIIMXCS 0COOEH MPSMO MPONOPIIMOHATIBHO
NO u At, To UMeeM ypaBHEHHE:

AN

_ —=r-N,
AN =r-A7-N, wm AT )

r7e r —OMOTUYECKUN TOTSHIIMA TOMYJISIIUN WM YJEeNIbHAsT CKOPOCTh POCTa YHCIEHHOCTH.
VYaenbHas CKOPOCTh pPOCTa YMCICHHOCTH (TMPUPOCT TOMYJSAIMM) PACCUUTHIBACTCS KaK pa3HHUIA
MEXTY YACIBHON POKIAEMOCTBIO U YACITBHOM CMEPTHOCTHIO:

r=b-d,(8)

rze b - ynenbHast poxKIaeMocTh, a d - yienbpHasi cMepTHOCTH (4,5).

g:r-N

B muddepennmansHoil hopme ypaBHEHHE pocTa: dt ,
a pelIeHUeM 3TOr0 ypaBHEHUs! (MHTErpaibHOM (hopMoit) — siBsieTcst (QyHKIUS

N(©)=N, -~ 9

IJie € - OCHOBaHME HaTypajbHOro Jorapupma. B ciydae, korga poxIaeMoCTb MEHbIIE
CMEPTHOCTH IPOLIECC U3MEHEHHUS YMCIEHHOCTH HAa3bIBAETCS SKCIIOHEHIINATIbHBIM 3aTyXaHHUEM.

3ajaHue: UCToNb3ysl JaHHbIE HATYpPHBIX HaOMoAeHNH (Tab1. 1), OMUIINTE MOMYJISILIUIO AKUBBIX
OpraHU3MOB IO IUIAHY:

1. OnpenenuTe CpeTHIOK YUCIEHHOCTD MOIYJIALNN.

2. Br1siBuTe Xapakrep pacrnpeneneH s HOMyJISUH TI0 OCHOBHOM TEPPUTOPHH.

3. Y cTaHOBUTE BO3PACTHYIO CTPYKTYPY MOIYJISALNAYN; IOCTPONTE AUarpammy.

4. [Toctpoiite rpaduueckyro Moienb OMOTHYECKOro MOTEHIMAA MOy JISIHH.

S. Omnpenenute Bpemst T o5, Korja YMCIEHHOCTh OCOOEH M3MEHUTCS B J[Ba pasa Mo

CPaBHEHMIO C IIEPBOHAYAILHON M CPABHHTE C pacuéTHOM BemmumHoi T o5= In?/r
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6. CHeHaﬁTe BbIBO/J] O CTCIICHU 6JIaI‘OHpI/ISITHOCTI/I YCJIOBI/Iﬁ CYHICCTBOBAHUA ITOIYJIALNU
U JIaiiTe IPOTHO3 €€ Pa3BHUTHSI.
Tabmuua 1. [Ipumeps! MHAMBUIYATIbHBIX 331aHUH
Ne | Bun opranu3mon YNCIEHHOCTh B BEIOOPKAX, el/KM? Poxnaemocts | CmeptHOCTH | [Inommans
Bap. 112 |3|4|5|6|7/|8]|9]10]B,exa/ron D, en/ron apeana
S, kM?
1. | BopoOeit
JIOMaITHUI
NTEHIIOB 7 |0 |15|6 (0O |7 [10|12|0 |8 162,5 132 25
B3POCITBIX 8 |2 |8 |8 (12|8 |6 |8 |6 |8
TTOCTpEIp. 0 |0 |2 ]1 |0 |O |O |O |4 |1
2. | Bopobeit
JIECHOU
MITCHIIOB 510 |0 |6 (6 |7 [|10|2 |0 |5 118,3 110 23,2
B3POCITBIX 4 |0 |8 |8 |6 |8 |6 |2 |1 |3
MIOCTpEIp. 1 ]2 |0 |1 |2 |1 |2 |6 |1 |3
3. | Copoka
MITCHIIOB 4 |0 (2 |3 |6 |1 |1 |4 |1 |6 126 108 45
B3POCIBIX 2 |2 |4 ]2 |6 |8 |9 |2 |1 |2
MOCTPEIIp. 1 ]/1 {0 |1 ]2 |0 O [3 |0 |2
4. | benka
OOBIKHOBEHHASI
JIETEHBIIIEN 12(8 |6 |12|5 |0 |8 |6 |8 |10
B3POCITBIX 8 [12|14|8 (10|14 (10|12 |8 |12 112,5 67 20
TTOCTpEIp. 4 |2 |2 |0 |0 |6 |4 14 14 |0
5. | Ex amypckuit
JIETEHBIIIEN 2 4 3 |4 6 2 |14 |4 6 0
B3POCIBIX 108 |8 [(10|6 |10(8 |8 |6 |12 75 58 20
TTOCTpEIp. 3 10 ]2 1 |3 |0 |2 |2 |3 |0
6. | 3emmepoiika
NeTEHBIIICH 8 |6 |6 |8 [8 |3 |6 |7 |6 |8
B3POCIIBIX 2 |4 |4 |2 |4 |2 |3 |4 |4 |2 250 120 35
OCTPEIIp. 0 |0 ]2 |0 |2 |0 |1 |1 |2 |2
7. | Ex ymacterit
NEeTEHBIIICH 4 |6 (|3 |6 |4 |6 |8 |5 |6 |4
B3POCIIBIX 2 |2 |5 ]2 |2 |2 |6 |3 |4 |2 124 66 21,8
HOCTPENPO. 2 |0 |O |O |2 |5 |2 |2 |0 O
8. | Crpmx
MITCHIIOB 2015|1614 |16 |14 |14 |12 | 25| 25
B3POCITBIX 2515|113 |25|7 |5 |12 10|20 280 82 14,2
ITOCTpETIp. 5 |0 |3 [3 |5 (|2 |5 |8 |5 |2
9. | Tpacory3ka
TOpHas 8 |8 |10|2 (4 |0 |4 |6 |0 |O
JIETEHBIIIEN 4 |3 4 2 6 8 2 2 6 6 85 12 25
B3POCITBIX 0 |02 |0 |0 |0 |O |0 |O |2
ITOCTpEIIp.
10. | 3asn-0Oensax
JCTEHBINICH 0O |0 |2 |4 (0 |0 |4 |0 |4 |3
B3POCIIBIX 2 |6 |4 |2 |6 |3 |2 |2 |2 |6 70 76 20
TIOCTpEIp. 4 |0 |2 |2 |2 |2 |1 |2 |2 |2
11. | Amypckuit Turp
(e/ThIc.KM?)
JIETCHBIIICH 2 0 0 0 1 0 0 |0 0 1
B3pPOCIIBIX 1 ]/0 |1 |0 |1 (O (O |1 |1 |1 6 7 45*%103
MOCTPENPOA. 0 |0 |O |O |O |O |1 |O O |O
12. | JanbpHEBOCTOYHBIN
neonap
(en/TrIC.KM?)
JIETEHBIIIEN 1 0 0 0 1 0 1 0 0 0
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Ne Bun oprarmmos YHCIeHHOCT B BEIOOPKaX, ef1/KM? Poxxmaemocts | CmeptHOCTH | [Inmomans
Bap. 112 |3|4|5|6|7]8]|9]10]|B,enron D, en/ron apeana
S, kM2
B3POCITBIX 110 (1 (1 |1 (0 |12 |0 |0 |1 11 17 30*102
TTOCTpEIp. 0O |0 ]O ]JO |O |1 |O |O |1 |O
13. | MexnBens
TUMaaiCcKui
(en/ThIC.KM?)
JIeTEHBIIICH 3 (0 |0 (2 |0 1 {4 |2 |0 |3 52 44 30*102
B3POCIBIX 2 12 )0 |1 (3|12 |1 |0 |1
MOCTpEIp. 0O |1 |1 |1 |1 |0 |1 |O |1 O
14. | Boax
(en/ThIC.KM?)
JIETEHBIIICH 4 |0 |3 |4 |0 1 {0 |6 |0 |4
B3POCITBIX 8 [0 |9 |12|/6 |5 (0 |7 |5 |11 70 55 33*102
TTOCTpEIp. 2 |1 ]1 13 |2 |1 |1 ]2 |0 |3
15. | Usro6ps
(e/TBIC.KM?)
JETEHBIIICH 6 ([0 |8 (160 |2 |0 |3 |8 |0 166 112 90*102
B3POCIBIX 12|10 |21 (22|10 |4 (0 |7 (14|38
MOCTPEIIPOI. 2 |1 ]5 |4 |0 |0 |0 |2 |5 |1
Bomnpocs! k Teme:
1. Opranuszm.
2. Bun
3. Tomynsus.
4. Dxocucrema.
5. Tloustue MoIyJisinuu € TOYKH 3pCHUS TCHCTUKU.
6 HOHHTI/IG HOHYJISHII/II/I C TOUKHU 3peHI/I$I 3KOJIOTHUMH.

Tema 2. Craruyeckue W JUHAMHYECKHE XAPaKTePUCTHKU mnomyasuuu. Moaeab
H3MEHCHHs] YUCJICHHOCTH MOMYJSUMA ¢ y4eTOM BHYTPMBHAOBOH KOHKYPeHIUH (MOIeJb
Depx10JIbCTA)

Yactb paboThl NPOBOAMUTCS B BUJIE JICTTOBOM UTPHI.

Henap pabdoThl: H3YyYNTh 3aBUCUMOCTb UHWCJICHHOCTH TOMYJALMA OT MHILEBBIX U
IIPOCTPAHCTBEHHBIX PECYpPCOB, PACIIMPUTH INPEIACTABICHHE O MATEMaTUYECKUX MOJIEISIX B
DKOJIOTHH.

Coaep:xanue padoThl H METOAMYECKHE PEKOMEHIAIUM:

Mopenbs TMHAMUKHA YUCICHHOCTHU MOIMYJISALNN IPU OTPAHUUYEHHBIX pecypcax Mpe IOkl
B 1845(1838?7) r. ¢panuysckuii wmarematuk I1.®. depxtonber. IlocTpoenue srToi
MaTEeMaTHYECKOM MOJIEI OCHOBAHO HA CIEAYIOUINX JOMYIICHUAX:

J Poct monynsuuu orpaHWyYeH KOJMYECTBOM IHILEBBIX PECYPCOB U JOCTYIHBIM
IPOCTPAHCTBOM, MPUTOJHBIM JJI1 MECTOOOUTAHHUS — TO €CTh OMOJIOTUYECKOW EMKOCTBIO CPEJIBI.
. CKOpoCTH TIPOILIECCOB PAa3MHOKEHMs, €CTeCTBEHHOM TubOenu u rTHOenu B

pe3ylbTaTe KOHKYPEHTHBIX KOH(IMKTOB MPOMOPIIMOHATIBHBI YHUCICHHOCTH 0CO0€i B MaHHBIN
MOMEHT BPEMEHHU.

. du3nonornyeckne 1 OMOXUMUYECKUE TTPOILIECCH HE YUUTHIBAOTCS. Y UUTHIBACTCS
BHYTPUBHJIOBAS KOHKYPEHIIUS 3a MECTO OOWTaHMs, 3a MHUIIEBBIE PECypChl, KOTOpas TeM
WHTEHCHUBHEE, YE€M BBIIIE TUIOTHOCTH TOMYJISIUH.

[lonynsiuus He B3aUMOJEWUCTBYET ¢ ApyruMu mnomyisiusmu. KpuBas, omuceiBaromias
3aMeIJIeHHe POCTa, OMpeaensieMoro  OMOJOTHYeCKOW EMKOCTBIO  CpPelbl  Ha3bIBAETCS
JIOTUCTUYECKOU KPUBOU.

Breném o6o3naueHus:

N(7) — YHUCIEHHOCTb MOMYJISIUU B MOMEHT T,
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Nmin- MUHHMalbHAsh YHCICHHOCTh KOTOpas oOecredrMBaeT BOCHPOU3BOACTBO. byaem
CUUTATh, YTO CPEHHSSI yJEIbHAS POXKIAEMOCTh BBIPAXKAETCS IMOJIOKUTEILHOW TIOCTOSIHHON b, He
3aBUCSIICH OT BPEMEHHU M pa3Mepa MOMYJISIUK, a CPEIHss YIeIbHAsT CMEPTHOCTh B Pe3yibTaTe
€CTECTBEHHBIX NPUYHH BbIpaXkaetcs KoddduumeHnrom d, Taxke He 3aBHCANIMM OT BPEMEHH U
TUIOTHOCTHU TIOITYJISIITHH.

[To mepe yBenmuYeHUs TUIOTHOCTH TIOMYJISIIMM BO3PACTaeT YHCIO KOHKYPEHTHBIX
KOH(IUKTOB CO CMEPTETHHBIM HCXO0I0M, BEPOSATHOCTh KOTOPBIX OMPEeAeTcs BeTHanHoM -ON?,
rae o - kodduimeHt rudenu 3a CYET KOHKYPEHTHBIX KOH(IUKTOB.

CocTaBuM ypaBHEHHE TUHAMUKH YUCICHHOCTH MOMYJISIINH:

;ﬂ:(b—d—JN)-N:rN—JN“
- .

; (1)

rie r -ONOTHYECKHIA TOTEHIMAN MomyJsiiuu (r = b-d).
Pemaewm HenuHeHOE muddepeHnmanpHoe ypaBHeHHUE (2):
T dn rN 5N

4
= (N -5Ndt = In N NN _ .,
T N, r- &N,

Ny

OTCIO,I[a, YpaBHCHHUEC NU3MCHCHHA YUCIICHHOCTU B HHTCFpaHBHOﬁ (1)OpMCZ

N(t)= Nor _r
(r—&No)-e_"+ﬁNo, npu £ > ® 8 (3)
ITOCKOJIbKY YMCIEHHOCTh MOMYJIALMU B €CTECTBEHHBIX YCIOBUSAX HUKOIIA HE OCTa&TCs
[OCTOSHHOM, a4  WUCHBITBIBAET  KojiebOaHWs  BOJM3M  MAaKCHUMAaJIbHOTO  3HAUECHMS,

XapaKTEPUCTUYECKOM BEJIMYMHOM MPOLECcCa MPUHATO CUUTATh 1 09 - MOMEHT BPEMEHH, KOraa
YHCIEHHOCTh Momynsauuu coctaBiseT 90% ot cramuoHapHoi (MakcuManbHOM). KoopauHaTs
toukn meperuda rpaduka N(t)-Tk m Nk (4)- 3TO KpUTHUECKHMI MOMEHT pa3BUTH, KOT/A
HA4YMHAET IPOSBIATHCSA MEKBUI0BAs KOHKYPEHLUA:

r

25 4)
Ecnu u3BecTHO HanOosbIIee YUCI0 0coOel MpH TaHHON OMOJIOTHYeCKOi EMKOCTH Cpe/ibl

(K miim Nmax), ypaBHeHHE U1 TIOCTPOSHMSI MOJENN IPHOoOpeTaeT BUL:

N - - S e on,

Ny

(5).

3agaHue:

1. Wcmonb3yst 1aHHBIE CBOETO BapHaHTa IMOCTPOUTH JIOTUCTUYECKYIO MOJIENTh H3MEHEHUS
YHUCICHHOCTHU TOMYJISIHH.

2. HutepmnpeTnpoBaTh MOJENb, ONKCAB IHHAMHUKY TOMYJSIIUHA TIO CIEAYIOIIAM
napamerpaM:  Nmax- ~ YHCIEHHOCTb  MONYJSIMM B CTAllUOHAPHOM  COCTOSIHUU;
To,0 - XapakTepuCTHUECKOE BpEeMs, KOI/1a YMCIEHHOCTh nomyssiuuu gocturaer 90% ot N(max);
Nipur. U Tipur.- KpUTHYECKast YUCICHHOCTh M BpeMs, KOTJIa B MOMYJISAILMY HAYMHAET MPOSIBIATHCS
BHYTPHUBHIOBAst KOHKYPEHIIHS;

3. CaenaTb MPOrHO3 PA3BUTHUS MOMYJISALHH.

Bapuanmut unoueudyanvnix 3a0anuil

Bap. | Bum KHBOTHBIX N min b, en/rox d, en/rox J, e/To1
1 Kpouk 10 3 0,3 0,005
2 Jsaren 18 15 0,2 0,003
3 Kocyis 12 0,5 0,05 0,007
4 Esx amypckuii 10 3 0,3 0,002
5 Jlock 25 0,4 0,04 0,001
6 AMYpPCKU# TUTP 45 0,2 0,08 0,002
7 Usonra 20 1 0,6 0,001
8 Crepx 25 1,2 0,3 0,001
9 Tony0ast copoka 15 15 0,3 0,001
10 JlaibHEBOCTOYHBIMH JICOTAP 30 0,3 0,07 0,001
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Bap. | Bua )KHBOTHBIX N min b, en/rox d, en/rox 0, en/ron
11 Prich 30 0,3 0,1 0,002
12 Kaban 45 1,2 0,1 0,001
13 U3r00p 12 0,5 0,3 0,008
14 YTka MaHIapuHKA 23 1,2 0,4 0,001
15 Cepas mams 15 1,1 0,2 0,001
16 Bonk 2,0 2,0 0,5 0,001

Bonpocs! k Teme:

1. Crarnyeckue XapakTEpUCTHKH MOMYJSIUMU: OOl YHUCIEHHOCTb, IJIOTHOCTH,
CTpyKTypa (pa3mepHasi, BO3pacTHasi, I0JIOBas).

2. CBa3b MeXJly pa3sMepaMH OpraHU3MOB U IIJIOTHOCTBIO MOMYJISALMH.

3. lTlomynsuust B MOpPOCTpaHCTBE: CIydyailHOE, arperupoBaHHoe (MSATHUCTOE) U
peryJsipHOe pa3MelieHne ocoOeH.

4. TeppuTtopuanabHOE OBEIECHUE.

5. CooTHolIeHHE 3aTpaT HA OXpaHy TEPPUTOPHH U MOIY4aEMbIX [IPU TOM BBITOJI.

6. JluHamMHuYecKHe XapaKTEpUCTHKH IMOMYJSALUU: CKOPOCTb pPOCTa YHUCICHHOCTH,
POX1a€MOCTh, CMEPTHOCTh, MHTEHCUBHOCTh UMMUIPALIUKM U SIMUIPALIUH.

7. JluHamuKa mOmyJIAMM Kak OajaHC MPOTEKAIOIINX B HEH MPOIIECCOB.

8. Pacnpenenenue cMepTHOCTHU IO BO3PACTAM.

9. KoropTHple (OIUHAMHUYECKHE) M CTATHYECKHE TaOJIMIBI BBDKUBAHUS (IOXKHUTHSA):
CHOCOOBI UX NOCTPOCHHUSL.

10. Pacyer oxumaeMoil TPOAOIDKUTEIBHOCTH JNATbHEHIIEH JKU3HU JUIA  Pa3HBIX
BO3PACTOB.

11. OcHOBHBIE THUIIBI KPUBBIX BBKUBAHUS OPIaHU3MOB.

12. Jlemorpaduueckue TabInLbl, yYUTHIBAIOINE MHTEHCUBHOCTD PAa3MHOKEHUS.

13. Omnpenenenune ko3 PuUIHEHTa BOCIPOU3BOJICTBA.

14. Bpewms reHepaiii ¥ CocoOBbI €ro OILIEHKH.

15. DKcroOHEeHIMaIbHBIN POCT MOMYJISAINH.

16. CxopocTh HKCIOHEHIMATBHOTO pocTa: €€ 3aBUCUMOCTb OT XapaKTePUCTUK OpraHu3Ma
(pa3mepa u ap.), 00eCIIEUeHHOCTH PeCypcaMu U yCIOBUN CPEJIbI.

17. CrabunbHOE BO3pacTHOE pacmpesiesieHue.

18. Pacder CKOpOCTH 3KCIIOHEHITHAIBHOTO POCTA 10 IEMOTPaPUICCKIM TAOJTHITaM.

19. PenpoayKTHBHas CTPYKTYpa MOMYJISAIIH.

20. Pa3nple THIBI BO3PACTHOW CTPYKTYPHl TONYJSIIUA W WX CBSI3b C JHHAMHUKOM
YU CIEHHOCTH.

21. luramuka OMOMACCHI TIOIYJISIINH.

22. Ilpobnema JMHAMHUKY YUCICHHOCTH MOMYIISALUHN.

23. JlorucTrueckasi MOJIeb PETYJISIIUN POCTA YUCICHHOCTH: IPEIOCHIIKH U CIIEICTBHUS.

24. D¢ ekt 3ana3AbIBaHKS U aBTOKOJICOAHUS YHCICHHOCTH.

25. BocriponsBeieHre aBTOKOJIE0aTeIbHOTO peXUMa B TAOOPATOPHBIX IKCIIEPUMEHTAX.

26. ®akTophl 3aBUCUMBIE 1 HE3aBUCUMBIE OT IJIOTHOCTH.

27. MUHUMAITGHBIA  pa3Mep TOIMYJIALUN, HEOOXOAWMBIA sl €€ OIarormosy4HOro
CYILLIECTBOBAHMSI.
Tema 3. MexaHusMbl MNOAAEP/)KAHUS YMCICHHOCTH, IUIOTHOCTH M TEeHETHYeCKOM
reTepoOreHHOCTH MOMYJIsILM i
Pemenvie cuTyanMoHHbIX 33/1a4, paboTa 10 MUKPOTPYIIaM

Leas pa0doThl: HAyyUTbCS AaHATU3UPOBATh CTATUCTHYECKUE JaHHBIE U OOBSICHUTH
M3MEHEHHUS YMCIEHHOCTH MOMYJISIMMA Pa3IMUHbIX BUIOB KUBOTHBIX.

OOopynoBaHme: CTaTUCTMUECKHUE JIAHHBIE, OTPAKAIOLIUE IUHAMHUKY YHCIECHHOCTH
MO pa3IMYHbIX BUJOB )KUBOTHBIX.

Xon paborsr:
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['pymnma cTy1eHTOB pa3ensieTcss Ha MUKPOTPYIIIBI 1O 4-5 YelIOBEK.
3amanus:
1. 3anoJiHUTE TaOJIHILY

Bun peryJisiiuu XapakTepucTuka [Tpumepsl
YHUCJIICHHOCTHU

2.  PaccmoTpute BCcEe BO3MOMKHBIE TOCICJCTBUS IOBBIIICHUS IUIOTHOCTH TPU YCIOBHH
OTPAaHUYEHHOCTH TEPPUTOPUU ISl MO IISIUN:

® MBIIICH-TIOJIEBOK,
COB;
capaHuu;
BOJIKOB;
(hazaHoB;
KPOJIMKOB;
CJIOHOB.

3. Tloctpoiite rpaduk U3MEHEHHUsI 3arOTOBOK MIKYPOK 3aiilia — Oensika Ha ceBepe Poccun
3a 25 et (00BEM 3aroToBOK NMpHBOAMUTCS B Oamnax). bamier: 3; 1; 2; 2; 3; 4; 5; 15; 30; 80; 100;
60; 55; 15; 5; 0; 1; 1; 1; 2; 8; 90; 130; 100; ITo ocn X moka)kuTe TOnObl, a 0 OCH Y — 00BbeM
3arotoBoK B Oamnax. [IpoananusupyiiTe M3MeHEHHS B KOJUYECTBE 3arOTOBOK MIKYp 3aifla —
Oensika. CKOJBKO JIET COCTaBIISICT OAWH MUKI B TMHAMUKE YHUCJISHHOCTH ATOTO BUA KUBOTHBIX?
HazoBuTe QakTopsl, KOTOpble MOTYT BbI3BaTh MOJOOHBIE MEPHOAMYECKHE KojeOaHus
YHCIIEHHOCTH 3aiia — Oenska. BeiBoa: mepeuncinute (PakTophl, BIMSAIONIME HA YHCIEHHOCTD
MOMYJISIUI pa3IMYHBIX BUOB KUBOTHBIX.

Tema 4. B3aumoneiicrBusi nonyjasiunii. KomnsiorepHoe Moje iMpoBaHue B IKOJIOTHH

YacTh paboThl IPOBOAMTCS B (POpME JIMCKYCCHH

eap padoThl: U3yYEHUE U MOCTPOEHUE MOJEIEH KOHKYPEHUWH U B3aUMOOTHOIICHHI
«XUITHUK-KEPTBAY.

Conep:xanue padoTbl U MeTOAUYECKHE PEKOMEH AU

BHyTpuBHI0Basi KOHKYpeHIUsI B MOMYJSIUN C JUCKPETHBIM pa3MHOXeHHeM. [[1s
MOMYJIAIMA C TUCKPETHBIM Pa3MHOKEHHEM (HEKOTOpbIE BHUABI PACTCHUM, HACEKOMBIX M T.H.)
MOKOJIEHUSI YETKO Pa3HECeHbl BO BPEMEHHM W OCOOM pa3HBIX MOKOJEHHH HE COCYIIECTBYIOT.
UucneHHOCTh TaKOW TOIMYJISIIMA MOKHO XapakTepu3oBarth yuciaoM Nt v cuutaTth t BeMUUMHOMN
JUCKPETHON - HOMEPOM MOIYJISLUH.

OnnHa u3 MojieNiei MEKBHI0BOM KOHKYPEHIIUU B 9TOM CJIy4ae BBIPAXKAETCS ypaBHEHUEM

N:-R L

Nt+l_1+(a-Nz)b 1)

3nech R - CcKOpoCTh BOCHPOM3BOJACTBA TOMYJSIMA B OTCYTCTBHHM BHYTPHUBHJIOBOM
KOHKYpEHUIUH (MaTreMaTHU4ecKu 53TO cooTBeTcTByeT ciydaio a = (). Torma ypaBHeHUe

ompenensieT TPOCTO HM3MEHEHHWE YHCICHHOCTH TOMYJSIIUM IO 3aKOHY T'€OMETPUUYECKOU
nporpeccun: N:= No-R', rae No - HauaabHas YMCIEHHOCTH MOMYJIALMH.

3HaMeHaTeldb B YpPaBHEHUU OTPAKAaET HAJIMYME KOHKYPEHIIMH, JeJaloleld CKOpPOCTb
pOCTa TEM MEHBIIIE, YeM OOJIbIIEe YMCACHHOCTD MOMYJIAINH; & 1 b —

napameTpbl MOJIEIH.

Hcxonnpie mapamMeTpbl MOJICIH:

e R - ckOpoCTh BOCTIPOM3BO/ICTBA;

¢ No - HaYanbHas! YUCICHHOCTH TOMYJISAIINY;

® a - mapaMeTp, XapaKTePU3yIOLUIM THTEHCUBHOCTh BHYTPUBUIOBOM KOHKYPEHIINH.

XapaktepHass 4epra OHBOMIONMK Tpu D=1 - BBIXOJ YHCIACHHOCTH MOMYJISIIMA Ha
CTaIlIOHAPHOE 3HAYEHHE MPH JIIOOBIX 3HAUEHUSX JPYrux napamerpoB. OHAKO, B MPUPOJE TaK
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ObIBaeT He Bcerna, u Oosiee oOmas mozenb npu b=l orpaxkaer npyrue, Gonee ClIOXKHBIC, HO
pEaNbHO CYIIECTBYIOIINE, BUABI IBOIIOIMU. DTUX BHJIOB MOJIEIIb ONMCHIBACT YETHIPE:

1) MOHOTOHHOE YCTAaHOBJICHUE CTALlMOHAPHOW YUCIICHHOCTH IOIYJIALNH;

2) KosnebareslbHOE YCTaHOBJICHUE CTAIMOHAPHON YUCICHHOCTH IOy JISINY;

3) YCTOﬁqHBBIC NpeaACIbHbIC HUKJIIbBI U3MCHCHUA YUCIICHHOCTHU IMOITYJIAINHA

4) cmy4yailHBle  W3MEHEHHUS  YHCJICHHOCTH  NOMYyJSIIMM  Oe3  Hamu4us  SIBHBIX
3aKOHOMEPHOCTEN (IMHAMUYECKUMA Xa0C).

BHyTpuBH/I0Bas KOHKYPEHIHSI B MNONYJSILUU C HeNpPepbIBHBIM Pa3MHOMKEHHEM.
MaremaTtnueckass MOAENTb B JIAHHOM CcJly4ae CTPOHMTCA Ha OCHOBE U epeHIINaTIbHBIX
ypaBHeHuii. Hanbosee n3BecTHa Tak Ha3bpIBaeMasi JIOTHCTHYECKAsT MOJIEIb:

W (KN
a K

)

HcxonHble napamMeTpsl MOJEIIN:

® I - CKOPOCTb POCTA YUCJIEHHOCTH IOIYJISILUU B OTCYTCTBHE KOHKYPEHIIUH;

e K - npenenpHOE 3HAUE€HUE YMCICHHOCTH MOIYJISALUM, IPU KOTOPOM CKOPOCTb pOCTa
CTAHOBUTCSI PaBHOM HYJIIO;

e No - HauyaJgbHas YUCICHHOCTh MOMYJISALHUU.

Me:xxBu10Basi KOHKypeHnHs. B aToM ciayyae nccnenyercs KOHKYPEHLHs MOIYJISALMM,
notpedsomux oot pecype. Ilycts N1 u N2 - 4MCI€HHOCTH KOHKYPUPYIOLIUX MOIMYJISIIHMN.
Mozens (Ha3piBaeMas Takxe MoJienbio JIoTku-BosibTreppsl) BelpakaeTcs ypaBHEHUSAMU

dN1 Ki— Ni—an-N2

—=r1-Ni ,

dt K (3)
sz_ N Ko— No—a2i- N1

dt S K>

CopepxaTenpHbll CMBICT HapaMeTPOB MOXKHO IOHSATh M3 CPAaBHEHHUS C MpeIblaylIei
MOJIeIbI0. JlONIOJHUTENBHBIE MAapaMEeTPhl Q12 U Q21 OTPAXKarOT MHTEHCUBHOCTb MEKBHUIOBOU
KOHKYPEHIIHH.

I'maBHBII BONpPOC, KOTOPBIM MHTEPECYET HCCIENOBATENS MEXKBHUI0BOM KOHKYPEHLIMH -
IIPU KaKUX YCJIOBHSX YBEIMYMBAETCS WM YMEHbILAETCS YMCIEHHOCTh Kaxkaoro Buaa? Jlannas
MOJIeIb IPEICKA3bIBACT CIEAYIOLIME PEXUMBI JBOJIOLUM B3aUMOACUCTBYIOUINX IOMYJIALIUN:
YCTOMYHMBOE COCYIIECTBOBAHUE WJIH ITOJTHOE BHITECHEHNE OJHOU U3 HUX.

Cucrema «XHIMHUK-KepTBa». B 3T0# cucteMe cuTyanusi 3HaYUTEIBHO OTJINYAETCA OT
npeasIaylend. B gacTHocTH, eciii B clly4ae KOHKYPUPYIOLIUX MOMYJIAINA UCYE3HOBEHHE OJTHOM
O3HayaeT BBIMIPBIN JUI JPYro (JOMOJHUTENbHBIE PECYpChl), TO HCUE3HOBEHUE <GKEPTBBDY
BJIEUET 3a cO0O0I M NCUYE3HOBEHHE «XMILHUKA», Ul KOTOPOro B MPOCTEHIIEH MOJEIN «KEPTBA»
ABJIIETCS €IMHCTBEHHBIM KOPMOM.

O603HauuM uepe3 C 4YHCIEHHOCTh MNOMYJSLMM XHUIIHUMKA W yepe3 N - momynsuuu
#epTBbl. OJIHA U3 U3BECTHBIX MOJIEJTIEH BBIPAYKAETCS CIAEAYIOLMMHU YPaBHEHUSAMU:

& 4)
— =f-a-C-N—q-C
77 S -a q

B nepBoe ypaBHEHHE 3a70K€H CIAEAYIOMIHK CMBICI. B OTCYyTCTBUM XWUITHUKOB (T.€. MPHU
(C=0) YUCIEHHOCTb KEPTB PACTET IKCIMIOHEHIIUATIBHO CO CKOPOCTHIO I, T.K. MOJIEJIb HE YUUTHIBAET
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BHYTPUBUJIOBOH KOHKypeHIuH. CKOpOCTb pOCTa 4HCla KEpPTB (T.€. E) YMEHBIIAETCA TEM
Oonble, uyeM dYalle MPOUCXOAAT BCTPEUM IpeAcTaBUTENCH BUAOB, a - Kod3(duuueHt

3¢ (HEKTUBHOCTH MOUCKA.

Bropoe ypaBHEHHWE TOBOPUT O CIEIAYIOIMEM. B OTCYTCTBHM J>KEPTB YHCIEHHOCTh
XHUIIHUKOB KCIIOHEHITMAILHO YOBIBACT CO CKOPOCTHIO (J; TIOJOKHUTEIBHOE CcllaraeMoe B MPaBO
YacTH ypaBHEHHS KOMIICHCUPYET 3Ty YObUIb; f - Koaddumment 3pPpeKTHBHOCTH Mepexo/ia MUK
B ITIOTOMCTBO XHUIIIHUKOB.

PexomeHmanmm K BBIMOJHEHUIO paOOTHI:

1. [lpy mnpoBedeHMM pAc4YeTOB HEOOXOAMM KOHTPOJb TOYHOCTH pE3yJbTaTOB H
YCTOWYMBOCTH MPHUMEHIEMOTr0 YHCIEHHOr0 Meroaa. [[is 3TOro JOCTaTOYHO OTPaHUYUTHCS
SMIMPUYECCKUMHU TpUeMaMH (HAIpUMEp, COMOCTABICHHEM pEIICHUH, IOJyYEeHHBIX C
HECKOJIBKUMH Pa3HBIMU IIIaraMH 110 BPEMEHH ).

2. llenecooOpa3HO  TMPUMEHATH  JJIi  MOJCIUPOBAHMS  CTAaHIAPTHBIE  METOJIBI
WHTETPUPOBaHUsL cucTteM U EepeHIIMATFHBIX YPaBHCHHM, OIMCAHHBIE B MaTeMaTHYECKON
mutepatype. llpocrteiimme metonsl (MeTon OJiinepa) vacTo OBIBAIOT HEYCTOMYMBBI U HX
MIPUMCHCHUE BEJCT K JIMIITHEMY PacXoy BPEMEHHU.

3. Pe3ynbTaThl MOACTMPOBAHUS CIICAYET BHIBOJUTH HA SKPAH KOMIIBIOTEpPA B CISAYIOIIAX
BUJAX: TAONHIBI 33aBHCHUMOCTCH YHCICHHOCTH TIOMYJSIIMA OT BPEMEHH, TpauKu ITHX

3aBUCUMOCTEH. YMECTHbI 3BYKOBbIE CHUTHalbl (OJHM - B KPUTHUECKHE MOMEHTHI JJis
MOJICIIUPYEMOTO TIPOLIECcCa, IPYTHe - Yepe3 HEKOTOPbIH (PMKCUPOBAHHBIN OTPE30K MPOHAEHHOTO
OyTH U T.]1.).

4. [lpu BbIBOAE pe3ysibTaTOB B TAaOJIMYHOM BHJAE CIEAYET YUUTHIBaTb, 4YTO
COOTBETCTBYIOIIMI IIar MO BpPEMEHM HE MMEeT IPaKTHMYECKH HUYEero OOIIero ¢ I1aroMm
UHTETPUPOBAHUS U ONpEeNsieTcs yAOOCTBOM M JIOCTATOYHOW IIOJIHOTOW JUIsl BOCIIPUSATHUS
pe3yJabTaTOB Ha HKpaHe. ODKpaH, CIUIOIIb 3a0MThIM YHCIaMM, HE TOAJAETCS BOCIPHUATHIO.
BriBoguMble yncna ciaenyeT pasyMHbIM 00pa3zoM (opMaTtupoBaTh, YTOOBl He3Hadalue Hudpsl
IIPAKTUYECKH OTCYTCTBOBAJIH.

5. Ilpu BeIBOJE pe3ynbTaTOB B rpaguueckoit Gpopme rpaduku JOIKHBI OBITh TOCTPOEHBI
TaK, Kak 3TO MPHUHATO B MaTeMaTH4YecKOW JuTeparype (¢ yKa3aHHEM TOro, Kakue BEeTUYHHBI
OTJIOXKEHBI 110 OCSIM, MacIITabaMu U T.11.).

6. Ilockonbky TabauIbl U rpadUKU HA OJHOM dKpaHe OOBIYHO HE MOMEMIAITCS, YI00HO
clenaTh MEHIO, B KOTOPOM II0JIb30BaTEIb BBIOMPAET KEJNAaeMblii B HACTOSIIMA MOMEHT BHJ
IIPEJICTaBICHUSI PE3YJIBTATOB.

3ananus kK 1adbopaTopHoii padore

1. Beimucath MaTeMaTHYECKyH0 MOJENb, ONpPEIEeNUTh COCTaB Habopa BXOJHBIX
NapaMeTPOB U UX KOHKPETHBIE YUCIOBbIE 3HAUCHHUSI.

2. CnpoekTHpoBaTh I0JIb30BAaTENbCKUN UHTepdeiic mporpaMmbl  MOJEIMPOBAHUS,
oOparas oco6oe BHUMaHue Ha POpPMBbI IPEJICTABICHUS PE3YJIbTATOB.

3. BriOpare Metoa nHTerpupoBanus auddepeHnnanbHbIX YpaBHEHUH MOAETH, HAalTH B
OuOMMOTEKEe CTaHAApTHBIX NporpaMM WIM pa3paboTaTb CaMOCTOSTEIBHO MPOTrpaMMy
MHTETPUPOBAHUS C 33JaHHON TOYHOCTBIO.

. [IpousBecTr OTIaAKy ¥ TECTUPOBAHUE MTOJHOW TPOTPAMMBI.
. BBINOIHUTE KOHKPETHOE 33aJJaHHE U3 CBOETO BapuaHTa PabOTHI.
. KauectBeHHO mpoaHanu3upoBaTh pe3yiabTaThl MOAECIUPOBAHMUSL.
. Co31athk TEKCTOBBIN OTYET MO J1AOOPATOPHON padoTe, BKIIIOYAIOIINIA:
TUTYJIBHBIN TUCT (Ha3BaHHUE pabOThl, UCTIOIHUTENb, TPYIA U T.1.);
IIOCTAaHOBKY 3aJ]auil U ONMCAHUE MOJEIIN;
pe3yNbTaThl TECTUPOBAHUS IPOTPAMMBI;
pe3yJIbTaThl, HOJIYUYECHHBIE B X0/1€ BBIITOJHEHUS 3aJaHU (B pa3IHUHBIX (opMax);

¥ % %X XN OOl D
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* KaueCTBEHHBIN aHAJIU3 PE3yJIbTaTOB.

Bapuanrtbi

Bapuanr 1.

N3yunTh XxapakTep OSBOJIONMUM TOIYJSAIUK, OMUChIBaeMbld Monensto (7.31), mpum
3HaueHmsx napamerpoB b= 1, R = 1, No = 100 B 3aBUCHMOCTH OT 3HA4YCHHUS Mapamerpa a B
muanaszone 0,1 < a < 10.

EcTb 11 KauecTBEHHBIE Pa3IHUuUs B XapaKTePe IBOIIOIMH B 3aBUCUMOCTH OT 3HAYECHUS a7

Bapuanr 2.

M3yunThs XxapakTep OSBOJIOLUMU TOMYJSIIUU, ONHChIBaeMbId Mojaenbio (7.31), mpu
3HayeHusax mapamerpoB b= 1, R = 4, No = 100 B 3aBUCHMOCTH OT 3HAY€HHUsS IapaMmeTpa a B
muanaszone 0,1 < a < 10.

EcTb 11 KauecTBEHHBIE pa3IHyuUs B XapaKTepe IBOIIOIMH B 3aBUCUMOCTH OT 3HAYECHUS a?

Bapwuanr 3.

M3yunth XapakTep OSBONIONMM [ONYJSALWH, ONUChIBaeMbli Moxenbio (7.31), npu
3HayeHUsx napamerpoB b= 4, R = 1, No = 100 B 3aBUCHMMOCTH OT 3HAYCHUs IapameTpa a B
muamnaszone 0,1 < a < 10.

EcTb 11 KauecTBEHHbBIE pa3IMyus B XapaKTepe IBOIIOIMU B 3aBUCUMOCTH OT 3HaYEeHUs a?

Bapuanr 4.

M3yunTh XapakTep SBOJIIOLMU TMONYJSALMH, ONUCHIBaeMbli Mozenbio (7.31), npu
3HaveHmsx napamerpoB @ = 1, R = 1, No = 100 B 3aBucHMMOCTH OT 3Ha4YcHHUs mapamerpa b B
nuanasone 0,1 <b < 10.

Ectb 111 KauecTBEHHBIC PA3JINYHUs B XapaKTepe SBOJIOLUH B 3aBUCHMOCTH OT 3HaueHus D?

Bapmuanr S.

W3yunTh XapakTep OSBOJIIOLMU TMONYJSAIMH, ONUCHIBaeMbli Mozenbio (7.31), npu
3HaveHusx napamerpoB @ = 1, R = 4, No = 100 B 3aBUCHMOCTH OT 3HaucHHUs mapamerpa b B
nuamnasone 0,1 <b < 10.

EcTb 1Tn KauecTBEHHBIC pa3IMYHs B XapaKTepe IBOJIOIMU B 3aBUCMOCTH OT 3HaueHus D?

Bapuanr 6.

M3yunth XapakTep SBONIONUM TOMYJSALWU, ONUChIBaeMbld Moxensto (7.31), mnpu
3HaueHusx mapameTpoB @ = 3, R = 1, No = 100 B 3aBHCHMMOCTH OT 3HaueHHMs mapamerpa b B
nuamnasone 0,1 <b < 10.

EcTb 1Tn KauecTBEHHBIC pa3InyHs B XapaKTepe IBOJIOIMU B 3aBUCMOCTH OT 3HaueHus D?

Bapmuanr 7.

M3yunth XapakTep SBONIONUM MOMYJSALWU, ONUChIBaeMbl Moaensto (7.31), mnpu
3HaueHusX mapameTpoB @ = 3, b = 1, No = 100 B 3aBHCHMOCTH OT 3HaueHUs mapamerpa R B
muanaszone 1 <R <4,

EcTh M Ka4ueCTBEHHBIE Pa3JIMYMs B XapaKTepe HBOJIIOLMM B 3aBUCUMOCTH OT 3HA4Y€HUs
R?

Bapmuanr 8.

W3yunTh XapakTep OSBOJIIOLMU TOMYJSAIMM, ONUChIBaeMbli Mozenbio (7.31), npu
3HadyeHusAx mapameTpoB a = 3, b = 4, No = 100 B 3aBUCHMMOCTH OT 3HaueHHUs MmapaMeTpa R B
nuamnaszone 1 <R <4,

EcTth 1 xadyecTBEHHbIE PA3IMYUs B XapaKTepe SBOJIIOIUM B 3aBUCHUMOCTH OT 3HA4YEHUS
R?

Bapmuanr 9.

PeanuzoBats Mozens (7.31) npu cienyronmx Habopax 3HaYeHUH TapaMeTpoB:

1) No=100,a=1,R=2, b=1;

2) No=100,a=1,R=2,b =4,

3) No=100,a=1,R=4,b

4) No=100,a=1,R=4,b

5;
5

3.
4.
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Y U3YYHUTh BUJ] COOTBETCTBYIONIUX PEKUMOB YBOJOIIHH.

Bapuanr 10.

Jus monmenu (7.31) B daszoBoii miockoctu (B,R) HalTH TpaHUIBI 30H, pa3ae/ITIONIMX
PEKUMBI MOHOTOHHOTO M KOJe0aTeIbHOrO0 YCTAHOBJCHHS  CTAlMOHAPHOW YHCIEHHOCTU
MO JISAIUN U3Y4aeMON CUCTEMBI.

Bapuanr 11.

Jus monmenu (7.31) B daszoBoii miockoctu (b,R) HaliTH TpaHUIBI 30H, pa3aeITIONIMX
PEXUM KOJIeOATEIbHOTO YCTAHOBIIEHUS CTAllMOHAPHOM UYMCICHHOCTH MOIMYJIAIUH H3y4aeMoi
CUCTEMBI ¥ PEXKHM YCTOWUYUBBIX TIPEICTbHBIX IIUKIIOB.

Bapuanr 12.

Peanu3oBaTh MOJENMpOBaHHE MEXBUIOBOW KOHKypeHIH 1o (opmynam (7.33) mpu
3HaYeHUAX napamerpos =2, =2, K;=200, K»=200, ¢«,, =0.5, «,, =0,5. [Ipoananu3upoBars
3aBHCUMOCTBH CYJBOBI TOIMYJISIUN OT COOTHONICHWS 3HAYCHWH WX HAYaJIbHOW YWCIEHHOCTH
N, NJ.

Bapuanr 13.

PeanmzoBaTh MOJenuMpoBaHHE MEXBUIOBOW KOHKypeHIH 1o (opmynam (7.33) mpu
3HAUEHUAX mapamerpoB ri1=2, r,=2, K;=200, K»=200, N 10 =100, Nf =100. . [IpoananuzupoBaTh
3aBHCUMOCTH CYJbOBI MOMYJISIMI OT COOTHOILIEHHS 3HAYeHUH KO3((HUIMEHTOB KOHKYPEHLUU
012 MQL 21.

Bapuanr 14.

HocTpouTs B (azosoii miockoctu ( N,

NS rpanusl 30H, pazaeisoMUX KaKue-Iu60

JIBa peXHUMa 3BOJIOLUN KOHKYPUPYIOLUIMX HOMYJSAUUNA (B COOTBETCTBMM € Mojenbio (7.33)).
OcranpHble TapaMeTpbl MOJEIW BBIOPATh NPOU3BOJIBHO. YYECTh NIPH 3TOM, YTO PEXKUM
YCTOWYMBOTO COCYIIECTBOBAHUS TMOMYJISIMH MOXKET B NPUHIIAIIE PEAM30BATHCS TOJIBKO TIPU
a, -a, <l1.

Bapmuanr 15.

[IpoBecT MoaenMpoBaHUE AMHAMUKH UYHCICHHOCTH TOMYJSIHMA B CHCTEME «XHUIITHHK-
xkeptBa» (Moxens (7.34)) mpu 3HaueHusx mapamerpoB I = 5 a =01, g =2, f=0,6.
[Tpoananu3upoBaTh 3aBUCUMOCTh MICX0/1a SBOJIIOIIMH OT COOTHOIICHHS 3HaUeHU mapameTpoB No
u Co.

Bapuanr 16.

[IpoBecT MojaenMpOBaHUE JWHAMHUKHN YHCICHHOCTU TOMYJISIIIMA B CHCTEME «XHUIITHHK-
xepTBa» (Monenb (7.34)) npu 3HaueHusx mapamerpoB I =5,a=0,1, =2, No =100, Co = 6.
[TpoaHanu3upoBaTh 3aBUCUMOCTH PE3yJbTATOB MOJCIMPOBAHUS OT 3HaueHuWs mapamerpa f B
nuamnasone 0,1< f< 2.

Bapuant 17.

[IpoBecT MojaenMpOBaHWE AWHAMHUKHU YHCICHHOCTH TIOMYJISIIUNA B CHCTEME «XHUIITHHK-
xeptBa» (Monenb (7.34)) npu 3HadeHusx mapametpoB r =5,a=0,1, f=2, No =100, Co = 6.
[Tpoananu3upoBaTh 3aBUCUMOCTH PE3YyJbTAaTOB MOJICITHPOBAHUS OT 3HAYCHUS MapameTpa ( B
muana3one 0,1<q < 2.

Bapmuanr 18.

[IpoBecT MoJETMpPOBAaHUE JWHAMHUKH YHCICHHOCTH TIOMYJISAIUNA B CHCTEME «XHIITHHK-
xeptBa» (Monenb (7.34)) npu 3HaueHusx mapamerpoB @ = 0,1, f=2,q =2, No = 100, Co = 6.
[Tpoananu3upoBaTh 3aBUCUMOCTH PE3YyJbTAaTOB MOJICIIMPOBAHHUS OT 3HAYCHUS IMapameTpa ( B
nuamna3one 0,1<r <2,

Bapmuanr 19.

[IpoBecT MoaenupoBaHUE AMHAMUKH UYHCICHHOCTH TOMYJALNUNA B CUCTEME «XHUIITHHK-
xeptBa» (Mozens (7.34)) npu 3HaueHusx mapametpoB F =5, q =2, f=2, No =100, Co = 6.
[Tpoananu3upoBaTh 3aBUCUMOCTb PE3yJIbTATOB MOJICTMPOBAHUS OT 3HAUEHUs THapaMeTpa ( B
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muramnasone 0,1<a < 2.

Bapuanr 20.

Mopnens (7.34) mpenackasplBaeT COMPSDKCHHBIE KOJeOaHWs YHCICHHOCTH JKEPTB H
XUIIHUKOB. MccnenoBaTh 3aBUCHMMOCTBH 3ama3fblBaHUsl aMIUIUTY] KojJeOaHUN YHCIEHHOCTU
XUIIHUKOB OT AaMIUIMTYJl KOJeOaHWN YHCIECHHOCTH KEPTB B 3aBUCHUMOCTH OT 3HAYCHUU
napaMmerpa a. 3HaueHHsI OCTAJIbHBIX TapaMeTpPOB (PUKCUPOBATH MO YCMOTPEHHUIO.

Bapuant 21.

Mopnens (7.34) npenckasblBaeT CONpPSDKEHHbIE KoJeOaHWs YHMCICHHOCTH JKEPTB H
XUIIHUKOB. VcciienoBaTh 3aBUCHUMOCTb 3ama3fblBaHMS aMIUTUTY] KOJEOAHMM YHCIEHHOCTH
XUIIHUKOB OT AaMIUIMTy] KOJeOaHWN YHCIEHHOCTH MEPTB B 3aBUCUMOCTH OT 3HAUYECHUH
napaMerpa (. 3HaYeHHs OCTALHBIX TapaMeTpPOB (PUKCUPOBATH IO YCMOTPEHHIO.

Bapuanr 22.

Mopnens (7.34) npenckasbplBaeT CONPSDKCHHBIC KOJEOAaHWsS YHCICHHOCTH JKEPTB H
XUIIHUKOB. MccienoBaTh 3aBUCHUMOCTBH 3ama3fblBaHUs aMIUIUTY] KOJeOaHUN YHCIEHHOCTU
XUIIHAKOB OT AaMIUIATYJl KOJeOaHWH YHCIEHHOCTH EPTB B 3aBUCUMOCTH OT 3HAYCHUUN
napametpa f. 3HaueHHs OCTATBHBIX TAPAMETPOB (PUKCHPOBATH MO0 YCMOTPEHHIO.

Bapuant 23.

Mopnens (7.34) npenckasbiBaeT CONPSDKEHHBIE KOJeOaHUsT YUCICHHOCTH JKEPTB H
XUIIHUKOB. McciienmoBaTh 3aBUCHMOCTh 3ama3fblBaHHS aMIUTATYA KOJCOAHW YHCICHHOCTH
XHUIIHUKOB OT AaMIUIUTYJ KoJeOaHWN YHCIEHHOCTH MKEPTB B 3aBUCUMOCTH OT 3HAYCHUUN
napaMerpa . 3Ha4eHUs OCTATBHBIX TTapaMeTPOB (PUKCHPOBATH [0 YCMOTPEHUIO.

Bapuanr 24.

Mopnens (7.34) mpenckasplBaeT COMPSDKCHHBIC KOJEOAHWS YHCICHHOCTH JKEPTB H
XUIIHUKOB. MccnenoBaTh 3aBUCHMMOCTH 3ama3fblBaHUsl aMIUIUTY] KOJeOaHUN YHCIEHHOCTU
XUIIHAKOB OT aMILUTUTYJ] KOJICOAHW YWCIICHHOCTH JXEPTB B 3aBUCHUMOCTH OT COOTHOIICHUS
3HaueHUN HaudaidbHBIX uucieHHocTed momynsiuit No u Co. 3HaueHHsS OCTambHBIX MapaMeTPOB
¢buKcUpOBaTh MO YCMOTPEHUIO.

Bomnpocs! k Teme:

1. OrtHowenus "pecypc - noTpeduTeNs" (XUIHUK - XKEPTBa).

2. OyHKIMOHAJBHAS PeaKIHs MOTPEOUTEIS Ha YBEIIMUCHHIE KOJTMIECTBA pecypcea (Jucia
KEPTB).

3. UwucneHHas peakius MOTpeOUTENS HA BO3pACTaHKE KOJIMYECTBA pecypcea.

4. "TloporoBas KOHIEHTpalus" pecypca - MHHHMAIbHOE COJAEpKaHHE pecypca,
JIOTTy CKaroIlee Mo/i/IepKaHue CTaIlMOHAPHOM (TTOCTOSIHHOM ) YUCIIEHHOCTH.

5. Wzoknuua "HyneBoro mpupocta’ TOMYJSIIMM B TPOCTPAHCTBE JIBYX PECypCoB
(B3aMMO3aMEHUMBIX ¥ HE3aMECHHUMBIX ).

6. Konebanus "XumnHuk - xeprsa'.

7. Mopens Jlotku - BonsTeppsl.

8. ITlombITKM CO3MaHMSI SKCTIEPUMEHTAIBHBIX CUCTEM "XUITHUK - )KepTBa'.

9. Posb MHTpanuy XMITHUKA U )KEPTBBI B TTOIJICPKAHUN UX COCYIIECTBOBAHUSI.

10. B3anMOOTHOIIEHHSI «XHIIHUK — KEPTBA» B MPHUPOJIC.

11. KosBodtomusi XUIITHAKA U KEPTBHI.

12. "Ilena" 3anIuThl OT XUIIHUKOB.

13. IMumieo0bIBaTEIEHOE MOBEACHIE XUIITHUKOB (TTOTPEOUTEICH).

Pazpnen 2. Dxostorust 3kocucTeM

Tema 5. IloToku BemecTBa U JHEPIruu B IKocHcTeMax. OLeHKa COCTOSTHUS
NONYJISIUMi NPOMBICJIOBBIX PbI0 M APYTUX IHIPOOMOHTOB BOHBIX OHOLIEHO30B

YacTb paboThl NPOBOAMTCS B BHJIE MO3TOBOT'O IITYPMA.

Ieab padoTbI: IMO3HAKOMUTBCA C METOJAMH OLEHKH IOIYJISIUN  IPOMBICIOBBIX
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TUAPOOMOHTOB

Conep:xxanue padoThl M METOAUYECKHE PEKOMEHAAMH

[IpoMbicen HampaBieH Ha OJKCIUIyaTalUI0 M[POAYKLHOHHBIX CBOMICTB HEKOTOpOH
nomyysiuu  peiObl. [losToOMy nmns OpraHuM3anuy paldOHAIBHOTO PHIOOIIOBCTBA HEOOXOAUMO
OLICHUTh OCHOBHBIC MOIYJIALIMOHHBIE XapPAKTEPUCTUKU M BBIACHUTH, KaKUM 00pa3oM Ha HHX
BIIUSIET ppI00JIOBCTBO. [ TaBHBIN QakTop, Onpenesonui TMHAMUKY TONYJISIIUU — IPOMBICEIL.

[TapameTppl — 3TO HEKOTOpBIE MOKA3aTeaM (WM KOHCTaHTBI), KOTOPBHIE ONMCHIBAIOT
uccieayeMyro nomyisauuio. IlomynsiuuonHele mapaMeTpsl NOAPA3IEsAOTCS Ha JBE TPYMIbl —
CTaTMYeCKUe U JuHamuueckue. CTaTUyecKWe MapaMeTpbl MONYJSALUU  XapaKTEpU3YIOT
COCTOSIHME IMONYJIALIMM B HEKOTOPbIH MOMEHT BpeMeHH. X MOXHO «yBUAETH», U3MEPHUTH,
OTIPEICIIUTh: BEIMYMHA TOMyJISIuH (4ucieHHOCTh — BN; 6uomacca — BW); coctaB monmynsnuu:
KauyeCTBEHHBIH (pa3Mep pbIObI, BO3pacT, TMOJ, CTaaus 3peloCTH) U KOJIWYECTBEHHbBIN
(YMCNIEHHOCTh WM OHoMacca OTACNBHBIX | Tpynn MOMyJSALUH); CTPYKTypa MOIYJISALUU
(cooTHOIIEHHE YHMCIEHHOCTEH WM OMoMacc 0coOeil, CrpymnmupoOBaHHBIX IO OIMpPEAEICHHOMY
IPU3HAKY).

Junamuueckue napametpsl nomynsuud. Camu 1o ce0e CTaTUCTUYECKUE MapaMeTphl He
OCTalOTCs MOCTOSIHHBIMM, @ U3MEHSIOTCS BO BpeMeHH. CKOpOCTh 3THMX U3MEHEHUI ONHUCHIBAET
BTOpas rpymnna napameTpoB, KOTOPbIE HA3bIBAIOTCS JUHAMUYECKUMU.

JluHamMHuuecKre rnapamMeTpbl U3MEHSIOTCS B €IMHULIAX CKOPOCTU. DTO YEThIpPE MapameTpa,
UCIIONIb3yeMBbIE B ypaBHeHHH Paccena:

1) poxxmaemocth R (monosnHeHne) — CKOpOCTh MOSIBICHHST HOBBIX 0CO0CH B OMYJISIIINY;

2) CMEpTHOCTh M — CKOPOCTh YMEHBIIICHHS YUCIICHHOCTH MOMYJISAIMNA BO BPEMEHHU;

3)poct G — CKOPOCTh YBEeTUYCHUS (WJIM YMECHBIIICHUS ) MacChl 0COOEH BO BpEMEHU;

4)BbuioB F — CKOpPOCTH yMEHBILIEHUS YHCIEHHOCTU MOMYJSIUH TOJ BO3ACHCTBHEM
IIPOMBICIIA.

JluHaMuueckue  mapaMeTpbl  OTOM  Ipynmbl  MCHOJB3YKOT Ul COCTAaBJICHHUSA
muddepeHIMaNbHbIX ypaBHEHUHM, TJl€ OHM OTPa)KalOT CKOPOCTh TOTO WJIM HHOTO IMpoIiecca.
Hampumep, B ypaBHenue bapaHoBa cmeptHocTh Z = M + F ecTb CKOpPOCTh yMEHBIICHUS
YUCJICHHOCTH PHIO.

JluHaMu4ecKkue mapaMeTphl, BblpakaeMble Kak 3(@exkT ImHamuyeckoro mpolecca,
MPOUCXOSIIETO B TEYEHUE OMPE/IEIIEHHOTO MeproJia BpeMEHH (CYTKH, MECSLL, TOJ):

Duopoaykuuss P — cymmapHBIf HOpUpOCT Macchl Bcex ocoOell momyssuuu  3a
OTIpeIeNIEHHBIN MPOMEXKYTOK BPEMEHH;

2)ynoB YN, YW — cymMMapHasi YUCI€HHOCTH WJIM Macca 0co0eH, U3BATHIX MPOMBICIOM
UX MOMYJISIIUY 32 ONPeIETICHHBINA IPOMEXYTOK BPEMEHHU.

JluHaMU4YecKHue IapaMeTpbl ATOWM TPYIIBl BBIPAXKAKOTCS 4Ye€pe3 HHTETPUPOBAaHHBIC
BBIPQXEHHS, KOTOpPbIE OMNMCHIBAIOT H3MEHEHUS BO BPEMEHU CTAaTUCTHYECKUX IapaMeTpoB,
HanpuMep, ypaBHEHHE yiioBa: 2 Y N=[ t=0 t=1 F Nt dt

[IpombiciioBasi CTpyKTypa HOMYJISILIUU

Oo6muii 3amac (TSB — Total Stock Biomass, TSN — Total Stock Number) — gucinennocts
M Ouomacca MOIyJISIIMY B IpesiesaX BojgoeMa WM TPOMBICIIOBOTO paiioHa.

OOmwmii 3amac COCTOUT M3 0co0ei BceX BO3pacTHBIX rpymi B Bozpactax oT 0 go tA: TSN
=St=0 t=t AN t TSB=Yt=0 t=t A Nt W t

[IpenenpHbIN BO3pACT tA — IpeAeabHBIA BO3pPACT XKHU3HH PHIOBI B MPOMBICIOBOM CTaJHU.
@DaKkTUYeCKM OH MOXET OBITh NPUHAT PaBHBIM TOMY BO3pacTy, OO KOTOPOTO JOXKHBAIOT
HaunOosee 3penble ocodu Buaa. OOmuUi 3anac MoapasIeNsaeTcss Ha HECKOJIbKO YacTei, rpaHUIIbI
KOTOPBIX ONPEAEISIOTCS BO3PACTOM JIOCTHKEHUS PHIOOH OMPEeIEHHOTO COCTOSIHUSL.

Boszpact momonHeHus tr — 3TO TOT BO3pacT, B KOTOPOM pbIOa BIIEpBHIE BCTYMaeT B
IIPOMBICIIOBOE CTaJ0 U MOXET ObIThb oTiIoBJAeHa. OH omnpexaenseTcss OWOIOrMYECKUMU
0COOEHHOCTSIMH BHJIa U CBSI3aH C MEPEXO0J0M MOJIOAM K 00pa3y *KHM3HH B3pOCIBIX pbIO. B aTOM
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BO3PAcTe MOJOAb MUTPUPYET B PAllOHBIL, I'/Ie OOUTAIOT B3POCIBIE PHIOBI, IEPEXOJUT HA MUTAHHE,
XapaKTepHOEe Uil B3POCIBIX PbIO (OOBIUHO MEPEXOIUT MEePEXo] C IJIAHKTOHHOTO Ha OEHTOCHOE
NMUTAHUE WIM XHUIIHUYECTBO), COBEPIIACT BMECTE C HHUMH OIPEACIICHHbIE MUTpPAlUd U
TEOPETUUECKH MOXKET OBbITh OTIIOBJICHA.

[TpomeicnoBeiii 3amac (ctamo) (Stock, BN, BW) — gacte monmymnsiiuu peiObI, KOTOpas
MPUCYTCTBYET B PaiiOHE MPOMBICIA U TEOPETHUECKH MOXKET ObITh OTJOBIIeHA. [IpomblcioBBIi
3amac OrpaHNUYeH UHTEPBAJIOM BO3PACTOB tr U tA.

[Tokonenue (koropra) — pbIObI, POAUBIIMECS B OAHOM TOJy — OJAHOBO3PACTHBIE OCOOH,
BO3pacTHas rpymnna.

[Tononnenue R — ppIObI OJJHOTO MOKOJIEHHUSI, KOTOPbIE, JOCTUTHYB BO3pacTa tr, BCTYIMAIOT
B IIPOMBICJIOBOE CTaJ0, CTAHOBSATCA JOCTYIHBI JUJISi MPOMBICIA U TEOPETUYECKH MOTYT OBITh
otnoBieHbl. OnHaKo, (hakTUYeCKHu PhIOBI M3BIMAIOTCS MPOMBICIOM HE cpa3y C Bo3pacTta tr, a
HECKOJIBKO TI03KE, TOT/1a, KOTJa B 3aBUCUMOCTH OT CEJIEKTHUBHOCTH OPY/Hii JIoBa (0OBIYHO Imara
S4YEH) OHH JIOCTUTHYT TaKUX Pa3MEPOB, YTO HE CMOTYT IIPOXOJIUTH Yepe3 sUECHO.

Bospact BcTymiieHus B 3KcIutyatanuio tc (Bo3pacT NMEpBOM MOMMKH) — MUHUMAIbHBIN
BO3pacT, Ha4MHasi C KOTOPOTO Pbl0a OKa3bIBACTCS IMOABEPKEHHOW BO3JEHCTBUIO MPOMBICIA U
npucyTcTByer B ynoBax. OH ompenensieTcsi MOPQOJIOTHYECKUMH OCOOCHHOCTSMH BHUA,
XapaKTepOM MPOMBICIIA U CEJICKTUBHOCTHIO UCTIOIb3yEeMbIX OPYIUil JIoBa. J{J1s pa3InyHBIX TUIIOB
OpyUii JJ0Ba BO3pACT IEPBOM MOMMKHU 3aBUCUT OT CIIEIYIOIIMX XapaKTEPUCTHUK:

- JUIS OTLEXUBAIOUINX OPYIHil JIoBa tC paBeH BO3PacTy, B KOTOPOM pbI0a JAOCTUTaeT
TaKOW JUIMHBI, YTO HE MOXKET IIPOUTH Yepe3 SUECH;

- 17151 00BSYEUBAIOIINX — tC pAaBEH MUHUMAIBHOMY BO3PACTy, IIPH KOTOPOM 00XBaT PHIObI
CTaHOBHTCS TaKHM, YTO PbI0a MOXKET 3aIyTaThCsl B CETH — MPOXOIUTH B STUYCHO JAIBIIE KaOCPHBIX
KPBIILIEK U HE MPOXOAUTH B paliOHE MAaKCHUMAaJIbHOTO OXBaTa Tefa;

- IJIsl KPIOYKOBBIX — tC paBEH MUHMMAJIBHOMY BO3PAaCTy, MPHU KOTOPOM pPbIOa JTOCTUTHET
TaKOH JJTUHBI, YTO CIIOCOOHA 3arJIOTUTh KPIOUOK.

3agaya 1: B mpecHOBOIHBIX BOJOEMax MOJIOAb JIella, KaK TpPaBWIIO, ICPKUTCS B
NpUOPEKHBIX MEJIKOBOJHBIX paloHaX, TJe HMeeT CHeHUu(pUUYEeCKHid XapakTep MHUTaHUs,
noTpedisis B OCHOBHOM OPTaHU3MBbl, U HE UCIIOIB3YETCS IPOMBICIIOM.

HocturnyB pmnuHbl 13-15 cM, uyto HaOdroOAaeTcs NPUONU3UTENHFHO B TPEXJIETHEM
BO3pacTe, pbIObl IEpeMeNIatoTcsl B IIIyOOKOBOJHYIO YacTh. Y HHUX HM3MEHSETCS COCTaB IHILHY,
MPOUCXOJUT TEPEXoJ Ha MPEUMYIIECTBEHHOE MOTpelsieHne OeHToca, W MOJOJb HAaYMHAET
HaryJMBaThCsl BMECTE CO B3pOCIBIMU OCOOSMH, COBEpIIAsi CO BCEM CTaJOM OIpeAeJCHHbIE
murpanuu. O6pa3 )XKU3HU MOJIOJM CTAHOBUTCS CXOJHBIM C 00pa3oM >KH3HU B3POCIBIX 0COOEH.
CnenoBarenbHO, BO3pacT MOMOIHEHHUS tr, 1715 Jiela OyAeT paBeH TpeM rojaaM. HemocpeacTseHHO
MIPOMBICET JIellla HAYMHAETCS He cpa3y, a COMVIACHO CYIIECTBYIOIIMM MpaBUiIaM pbIOOIOBCTBA OH
paspemiaercsi JIMIIb MO JOCTHXKEHUH pbhidamu JUMHBI 30 CM, YTO TMPOUCXOAHUT OOBIYHO B 6-
JIeTHEM Bo3pacTe. Pa3Mep siuen B MCMONB3yEeMbIX OPYAHSIX JTOBa MOAOHpAETCs TakuM o0pa3om,
YTOOBl HE JIOBUTH OCOOEH MEHbIIE 3TOr0 MHHHUMAaJIbHOro pasMepa. OObIUHO B ATHX UENSIX
YCTaHABIMBAETCS MUHUMAJIbHBIN pa3Mep siUeH, paBHBIN B 1aHHOM ciiydae 60 mm. B pesynbTarte,
UCXOJs U3 pacCMaTpUBAaEMOIl HaMU CXEMbI, BO3pacT BCTYIUIEHUS B OKCILTyaTalnio OyJIeT paBeH
miecTy rojam. B ecTecTBEHHBIX BOJIOEMAX OTIENbHBIE 0COOU Jema 10KuBatoT 10 17-20 neT.

B3sB mpenenbHble 3HAYCHMs, KakoBa OyJET YHCICHHOCTh BO3PACTHBIX TPYII B
MIPOMBICIIOBOM 3amnace NOMyJISLHUU U B 3KCIUTyaTUPYEMOM 3arace?

3agaua 2: O0bikHOBeHHas miyka ESox lucius B mamem kpae mocruraer 1,5, a Bec — 18
KT, MAaKCUMaJIbHBINA Bo3pacT — 13 seT. B mpoMbIcnoBsIX yrnoBax mpeobiagaroT ocodou ot 2 ao 10
JIET, a OCHOBHAsI Macca mpejcTaBieHa peidamu 3-5 net. CaMKu cO3peBalOT B BO3pacTe 3X JIET,
camubl — 2x. KakoB mpenenbHbIil BO3pacT LIyKH, BO3pPAcT MOIMOJIHEHUS, BO3PACT CO3peBaHUs?
Bormpocs! k Teme:

1. Ha kakue rpynmnbl noapa3ienstoTcs NOMyIsIIUOHHbIE TapaMeTpbl?
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[lepeuncnure napameTpsl, U3MEPSIOLIECS B €IMHULIAX CKOPOCTH.

[lepeuncnure napaMeTpsl, BeIpaxkaeMble Kak 3((HEeKT TMHAMHUYECKOIo Mpolecca.
[aiite onpeneneHue MIaaeBo3pacTHON YacTH.

Yro noapasyMeBaeTcs Mol HOHSITHEM BO3PACT MOMOTHEHHS?

JlaiiTe onpenenenre NpoOMbICIOBOMY 3amnacy.

Kaxkue mapameTpsl 0603HauaroT crneayronumu cumBoiamMu FSN, FSB, NSN,

Nooohkown

NSB?
8. Kakue nmapameTpsl onpeaesstoT BO3pacT BCTYIJICHHUS B 3KCILTyaTaluio?
Tema 6. Tunsl U KIaccHPUKAIUHN COOOIIECTB M IKOCHCTEM M X OLleHKA. MeToIuKH
OlleHKH CTA0MJIBbHOCTH Pa3BUTHA U (PIyKTyUpYyOIIasi aCHMMeTPHUs

Yactb paboThl IpoBOoANTCS B hOpME AWCKYCCUU

Heap padorwi: OnpenerneHue CTENEHW AHTPOIOINEHHOW HArpy3Kd Ha TEPPUTOPHUIO C
MOMOIIBI0 METOJIUKHU OIIEHKH CTa0MIILHOCTH Pa3BUTUS Oepe3bl TOBHUCIIOM.

Conep:xanue padoThl M METOAUYECKHE PEKOMEHIAMH

Matepuansl U 00OpyIOBaHHE: 3aCyYIICHHBIC JINCThs OEpe3bl MOBUCIOW, COOpaHHBEIC C
JIEPEeBbEB, PACTYIIUX BOIM3M aBTOCTPaAbl MU B NApPKOBOW 30HE; JMHEMKHU; TPAHCIOPTUPHL;
HUPKYJIH; KaJbKYJISATOPHI; aTbOOMBI.

Xon pabotrel: CTaOMIBHOCTh PAa3BUTHUSL KaK CIOCOOHOCTh OpraHM3Ma K pa3BUTHIO 0e3
HapyLUICHUH M OMIMOOK SIBJISETCS YYBCTBUTEIBHBIM HHAMKATOPOM COCTOSIHUSI TPHUPOIHBIX
nomyssiiuii. Hambonee mpocTbIM M JOCTYMHBIM JUIsl IIUPOKOTO HCHOJIB30BaHUS CIHOCOOOM
OIICHKW CTaOWJIbHOCTH PAa3BHUTUS SIBJISICTCS  OINPEICICHHE BEIWYMHBI  (PIYyKTYyHPYFOIICH
aCUMMETpUU OmiIaTepalibHbIX MOP(POIOTHYECKUX MPU3HAKOB. DTOT MOAXO] JOCTATOUYHO MPOCT C
TOYKHM 3pEHus cOopa, XpaHeHus U o0paboTku Mmarepuasna. OH He TpeOyeT clenuanbHOIro
CJIO)HOT0 000PYIOBaHMsI, HO MIPH 3TOM MO3BOJISAET MOJIYYUTh HHTETPAJIbHYIO OLIEHKY COCTOSHUS
opraHuM3ma TIpd BCEM KOMILIEKCE BO3MOKHBIX BO3JICUCTBUI (BKJIIOYAash AHTPOIOTCHHbBIC
(baxTopbI).

JIsi OLIEHKH TOCHEACTBUN aHTPOIOTE€HHOTO BO3CHCTBUSA IIIOIMIAIKH BBIOMPAIOTCSA W3
MaKCHMaJdbHO CXOJHBIX IO €CTECTBEHHBIM YCIOBHSM OHOTONOB C pa3HOMl CTENEeHBIO
AQHTPOIIOIE€HHOW HArPy3KH.

Kaxxnas BeiOopka nmomxHa BKiIro4ath B ce0st 100 muctheB (1o 10 nucteeB ¢ 10 pactenuit).
JIuCThs ¢ OTHOTO pacTEHUS JyUllle XPaHUTh OTAEILHO, JJI TOTO, YTOOBI
B JajbHEHIeM MOXHO OBUIO TMpPOaHAIU3UPOBATh MOTyYEHHBIE
pe3yabTaThl MHAUBUAYAJIBHO JJIs1 KOKI0M 0COOH.

Onenka CTaOWIBHOCTH Pa3BUTHUA MO KAXKIOMY MPHU3HAKY
CBOAMTCS K OIEHKE acMMMeTpuu. Ha mpakThke 5TO O3HAYaeT yuyer
pa3nuuuii B 3HAUEHMSIX NMPU3HAKA CJIEBA U CIpaBa.

JInst mmacTUYecKkoro mpu3HaKa BEIMYMHA aCUMMETPUHU Y 0COOHM
paccuMThIBaeTCsl KakK pa3iMuMe B IMpoMepax clieBa M  CIpaBa,
OTHECEHHOE€ K CyMME€ IMPOMEPOB Ha JBYX CTOpoHax. Mcmomb3oBanue
TAKOH OTHOCUTENHHOW BENTUYMHBI HEOOXOTUMO [UIsl TOTO, YTOOBI
! HUBEJIMPOBATh 3aBUCHUMOCTh BEIMYWHBI ACUMMETPUU OT BEITHMYHMHBI
| caMoro mpu3Haka. [lomynslMOHHAs OlEHKA BBIPAXKAETCS CpeaHen

/ apudMeTndeckod dTol BenuuuHBL. (CTaTucTUYecKas 3HAYMMOCTH
pa3auunii MeX1y BRIOOpKaMHU ompesiensercs mo kpurepuio CThIoeHTa.

Jlnst u3MepeHust JUCT Oepe3bl TMOMEIAIOT Tpex co0ol CTOPOHOM, OOpamieHHOW K
Bepxyike mobera. C KaXIOro JTUCTa CHUMAIOT TOKa3aTeNd MO TSATH MpOMepaM C JIEBOW U
mpaBoil CTOpoH Jmcta (puc. 1).

1-5 — IIpomepsl ucTa:

1 — wmupuHA TONOBUHKM JUCTa (M3MEpPEHHE TMPOBOJAT IO CEpelUHE JHCTOBOM
MJIACTUHKH ),
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2 — IIMHA BTOPOW OT OCHOBAHUS JINCTA YKHIIKH BTOPOTO TIOPSIKA;

3 — paccTosiHUE MEX/1y OCHOBaHUSIMU MEPBOI U BTOPOH KHIJIOK BTOPOTO MOPSIIKA;

4 — pacCTOSIHME MEX/1y KOHLIAMH 3TUX >KHIIOK;

S5 — yroi MexIy TJaBHOM XWJIKOW M BTOPOHl OT OCHOBaHHUS JIUCTA KUJIKOM BTOPOTO
Mopsi/IKa.

Pucynox 1. Cxema Mopoornyeckix Npu3HaKOB UM OIICHKH CTAOMIBHOCTU Pa3BUTHUS
Oepe3bl MOBUCIION

JUia n3MmepeHuil moTpeOyrTCs W3MEPUTENbHBIM LUPKYJb, JIMHEHKA U TPaHCIOPTHUD.
[Tpomepsl 1 - 4 cHuUMaOTCA UUPKYJIEM-U3MEpPUTENIEM, YIOJl MEXIy KWIKamMHu (MpU3HaK 5)
U3MEpSETCS TPAHCIIOPTUPOM.

Pe3ynbTaTsl u13MepeHuii 3aHOCATCS B TAOJIHILY.

Tabmuma 1. OOpasen Tabmuubl A 00paObOTKM JaHHBIX TIO0 OICHKE CTaOWUIBHOCTH

A3BHUTHSI C UCIIOJIB30BAHUEM TIACTUYECKUX MPU3HAKOB (MIPOMEPHI JIHCTA)

Homep npusnaka

Ne 1 2 3 4 5
cJIeBa | cupaBa | clieBa | cIpaBa | clieBa | clipaBa | ClieBa | cIpaBa | cieBa | crpasa

1 18 20 32 33 1 1 12 12 46 50
2 20 19 33 33 3 3 14 13 50 49
3 18 18 31 31 2 3 12 11 50 46
4 18 19 30 32 2 3 10 11 49 49
5 20 20 30 33 6 3 13 14 46 53
6 12 14 22 22 4 4 11 9 39 39
7 14 12 21 25 3 3 11 11 34 41
8 13 14 25 23 3 3 10 8 14 42
9 12 14 24 25 5 &) 9 9 40 12

10 14 14 25 25 4 4 9 8 32 32

WHuTerpanbHbIM NOKa3aTesieM CTaOMIBHOCTH Pa3BUTHS JUIsI KOMILIEKCA IUIACTUYECKUX
IIPU3HAKOB SIBJIIETCA CPEIHAS BEJIMYMHA OTHOCUTENIBHOTO pa3indMs MEXIy CTOPOHAMM Ha
IpU3HaK. OTOT TIOKa3aTellb pPACCUMTHIBAETCS Kak CpelHsAs apu@MmeThyeckas CyMMbI
OTHOCHUTEJIbHOM BEJIMYMHBI aCUMMETPUU 10 BCEM IpH3HAKaM y KaxJ0W ocoOu, OTHECEHHas K
YHUCIly HCIOJIb3YeMbIX Mpu3HakoB. CucremMa MIaCTMYECKUX IPU3HAKOB MCIONb3yeTCd MpU
OLIEHKE CTa0MJIBHOCTH Pa3BUTHS Y PAaCTEHUH.

1. Jlng KaXJoro NpPOMEPEHHOTO JMCTa BBIUUCISIOTCS OTHOCHUTEIbHBIE BEJIMYUHBI
aCUMMETpPUHU JUIsl KaXJ0ro npusHaka. [[ng storo pasHocts Mexay npomepamu ciesa (L) u
cipasa (K) genst Ha cymMMy 3TUX K€ IPOMEPOB:

(L-K) / (L+K)

Hanpumep: JIuct N1 (Tabnuna 2), npusnak 1 (L-K)/(L+K)=

(18-20)/(18+20)=2/38=0,052

[Tomy4yeHHbIE BeTMUMHBI 3aHOCSATCSI BO BCTIOMOTAaTEIbHYIO Ta0IHITy B Tpadsr 2-6.

2. BpluucngroT nokaszaTenb aCUMMETPHUM JUIsl KaXA0ro jucra. s 3TOro CyMMHUPYIOT
3HAYEHUS] OTHOCUTENIbHBIX BEJIMYUH aCUMMETPHM IO Ka)XJ0My NpPHU3HAKy W JIEISAT Ha YHUCIO
IIPU3HAKOB.

Hanpumep, nis nucra 1 (tabnuuna 2):

(0,052+0,015+0+0+0,042)/5=0,022

Pe3ynbTaTsl BEIUMCIIEHUN 3aHOCAT B rpady 7 BCIOMOraTeIbHON TaOIUIIbL.

3. Bebruucnsercss WHTErpalbHbIM IOKazaTeslb CTAOWIBHOCTH pa3BUTHS - BEJIWYMHA
CPEHEr0 OTHOCHUTENILHOIO pPaziuyMsi MEXKIY CTOPOHAMU Ha MpH3HaK. [ 3TOro BBIYUCISIOT
CPEIHIOI apU(pMETHYECKyl0 BCEX BEIMYMH aCUMMETpHM Ui Kaxjaoro jucra (rpada 7). B
HallleM cIy4ae UCKOMasl BEIMYMHA PAaBHA!
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(0,022+0,015+0,057+0,061+0,098+0,035+0,036+0,045+0,042+0,012) /10=0,042

CraTucTudeckas 3HAYUMOCTh  pa3jiMudid  MEXKIy BBIOOPKAMH 10  BEJIMYMHE
WHTETPAIBHOTO MOKa3aTess CTAaOUILHOCTU PAa3BUTHS (YACTOTA ACHMMETPUYHOTO TIPOSIBIICHUS Ha
IPHU3HAK, BEJIMYHMHA CPEAHEr0 OTHOCHUTEIBHOIO PA3IMUUs MEXKIYy CTOPOHAMH Ha MPHU3HAK)
ompeaensercs 1o t- kpureputo CThIOIEHTA.

Tabmuma 2. OOpasen TaOauIbl i O0OpaOOTKM JAaHHBIX IO OICHKE CTAOMIBHOCTH
pa3BUTHS C WCIOJI30BAHUEM IUIACTUYECKUX MPU3HAKOB (IIpOMeEphl JrcTa). BecrmomorarenbHas
TaOJIMIIA JUIsl pacueTa HHTErPAIbHOTO MoKa3aTelst PIyKTYUpyIolield aCHMMETPUH B BIOOPKE

Howmep npusHaka Bennuuna

No 1 2 3 4 5 aCUMMETpUU
1 2 3 4 5 6 7

1 0,052 0,015 0 0 0,042 0,022

2 0,026 0 0 0,037 0,010 0,015

3 0 0 0,2 0,044 0,042 0,057

4 0,027 0,032 0,2 0,048 0 0,061

5 0 0,048 0,33 0,037 0,071 0,098

6 0,077 0 0 0,1 0 0,035

7 0,077 0,019 0 0 0,081 0,036

8 0,037 0,042 0 0,111 0,037 0,045

9 0,077 0,020 0 0 0,111 0,042
10 0 0 0 0.059 0 0,012

BenuunHa acummeTpuu B BEIOOpKE X-0,042

[Ipun cpaBHeHHH BBIOOPOK MOXKET OBITH 3a(UKCHUPOBAHO OMNPEICICHHOE pa3Inuue U
OIICHEHA €ro CTaTHCTHYECKas 3HAYUMOCTb. 3aTPYJHEHUE MPU STOM BBI3BIBAET OIEHKA CTEIEHU
BBISIBJICHHBIX OTKJIOHEHHH, UX MecTa B O0IleM JHarna3oHe BO3MOKHBIX U3MEHEHUH MoKa3aTels.
Takast omeHka OCOOEGHHO BakKHA ISl CPaBHEHHUS Pa3IMUHBIX Tepputropuii u BumoB. [lpu
MOJTyYE€HUH JTAaHHBIX 10 PA3TUYHBIM MPUPOIHBIM MOMYIIAIUIM BO3MOXKHA pa3paboTka OamibHON
IIKaJIbl JJIS OLICHKW CTETEHH OTKJIOHEHUsI OT HOPMBI. ba3oBbie MPUHIUIBI JIs1 €€ TTOCTPOSHUS
ciaenyromue. Jluana3oH 3HaYEHUN IOKa3aTels, COOTBETCTBYIOUIMI YCIOBHO HOPMaJbHOMY
(OHOBOMY COCTOSIHHIO, NpPUHMMAETCs Kak MepBblii Oamn (yciaoBHas Hopma). JlunamazoH
3HAUEHUH, COOTBETCTBYIOIINIA KPUTHUUYECKOMY COCTOSIHHIO, TIPUHUMAETCS 3a MAThIA Oamn. Bechb
JIMAra3oH MEXJIy OSTHMU TOPOTOBBIMU YPOBHSIMHU pPaHXHUPYETCS B TOPSJIKE BO3pACTaHUS
3HaueHUi mnokaszatens. [loCKoapKy mpH 3TOM CYMMHUPYIOTCS JAaHHBIE N0 PSAY HE3aBUCUMBIX
MoKa3aTesiei, Mbl TOJIy4aeM B JCHCTBUTEIBLHOCTH HMHTETPAIBHYIO OICHKY CHUTYallMH st
CpPaBHEHMsS PA3IMYHBIX TEPPUTOPHN U BUIOB. DTa CHCTEMa MpEICTaBiseT coOoi OabHYIO
OIICHKY U3MEHEHHI COCTOSHUS OPTaHU3Ma M0 YPOBHIO CTA0OMIBHOCTH PAa3BUTHSI.

Hcnonb3oBaHue OamIbHON IIKalbl BO3MOXHO Kak JUisi ()OHOBOTO MOHHTOPHHTA, TaK U
JUIS OIICHKU TIOCJIEJACTBUN pa3HBIX BHUIOB aHTPOIMOTEHHOrO Bo3icicTBUA. [Ipu 3TOM HYXHO
UMETh B BHUJAY, YTO HW3MEHEHUE COCTOSHUSA, 3J0pOBbS HKUBOIO OpraHU3Ma SIBISETCA
Hecrenn(PUIECKON peakirel Ha camble pPa3udyHbIC BO3JECHCTBHS U TOKA3aTellb CTAOMIBHOCTH
pa3BUTHUSA JaeT HH(OPMAIIUIO O pe3yIbTaTax BCEX ATHX BO3JCHCTBHIA.

Tabmuma 3. IlarubamnpHas mIKajda OIEHKH OTKJIOHEHHH COCTOSIHHS OpraHu3Ma OT
YCIIOBHOW HOPMBI TIO BETUYMHE WHTETPAIBHOTO TIOKA3aTeNsl CTAOMILHOCTH Pa3BUTHUS I Oepe3bl
nosucion (Betula pendula)

baun Beanunna nokasaresisi cTa0MIbHOCTH Pa3BUTHS

I < 0,040

1 0,040 - 0,044

i 0,045 - 0,049
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v 0,050 - 0,054

\ >0,054

B npuBenerHoM npumMepe mokasaresib acuMMmeTpu# 0611 paBeH 0,042, 94TO COOTBETCTBYET
BTOpOMY Oajily MIKaJbl. DTO O3HA4YaeT, YTO pPACTEHHs HCIBITHIBAIOT cJ1a0oe BIHMSIHHE
HeOIaronpusATHRIX (DAKTOPOB.

3Ha4YeHUs MOKA3aTeNs ACHMMETPUH, COOTBETCTBYIOIIME TPETHEMY U YETBEPTOMY Oajuiam
00BIYHO HAOIIOAAIOTCS B 3aTPSA3HEHHBIX pailoHaX.

Bomnpocs! k Teme:

1. Yrto Takoe cTabUIBHOCTD Pa3BUTHUS?

2. Uro Takoe GpIyKTyupyromas acuMMeTpus?

3. Yem oOBscHSIETCS BBIOOp Oepe3bl MOBHUCIONW JUIsl OIICHKH aHTPOIOTE€HHOM
Harpy3Ku Ha TEPPUTOPUIO?

4, UTto Takoe MiaacTUYeCKui Mpru3HaK?

S. Kakue npomepsl 11CTa UCIOIB3YIOTCS KaK KPUTEPUH CTA0OUIBHOCTH Pa3BUTHSA?

6. KakoBbl MpUHIUIBI MOCTPOSHUS LKAl Al OLUEHKH CTENEHH OTKJIOHEHHS OT

HOPMBI U YTO IPUHHUMAETCS 32 YCIOBHYIO HOPMY?
8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PE®EPATOB
He npegycmoTrpeHsl.

9. IEPEYEHb BOITPOCOB K DK3AMEHY

[Tpeamer, nenb U 3aa9u SKOJIOTHH TOIMYJISIHA U COOOIIECTB.

Onpeznenenue NOMYJISALMH.

DKOJOTHYECKHiA U reorpadnIecKuid IOXObI K OTPEICICHUIO TIOYJISIINH.

DKOJIOrMYeCKHI U TeHETUYECKUI TOIXO0/IbI K ONPEIEICHUIO MOMYJISAIUH.

TeppuropuaibHas uepapxus NOMYJIALUN.

CraTrueckue 1noka3aTesy MOmyJIsIHi.

JlnHaMuueckue nmoka3arenau NOMmyJIsauun

buotnyeckuii noTeHIMaN MOMYJISILIUU U CONPOTUBJIEHUE CPEJIBL.

Cocrasistomye 6MOTUYECKOTO MOTEHIIUANIA.

0. PacueT GMoTHYECKOT0 MOTEHLIMAA.

11. Bo3pacTHas cTpyKTypa HOIMYJIALHUH.

12. TTonoBas CTpYKTypa MNOIMYJISILUH.

13. I'paduueckoe oTOOpakeHNE TIOJTOBO3PACTHON CTPYKTYPHI MOIMYJISIINH.

14. TIpocTpaHcTBEeHHAs CTPYKTYypa MOMYJISILINY.

15. 'ereporeHHOCTH MOMYJISLIMMA.

16. DTonoruueckas CTpykTypa MOMYJISIHH.

17. Ocemible 1 KOUYEBBIE BUJBI KUBOTHBIX. [IperMyIecTBa M HEIOCTATKH Ka)XJIOTO 00paza
AKHU3HU.

18. XOMUHT 1 MEXaHHU3MBI €TO MOICPIKAHUSI.

19. I'eneTnueckue MpoOLECCH B MOMYIISLHUAX.

20. MexaHM3MBbI TIOJ/IEPKaHMSI TPOCTPAHCTBEHHOW CTPYKTYPHI TIOMYJISIIHH.

21. MexaHu3Mbl O/IEP’KaHMUs TEHETUYECKON CTPYKTYpBI MO JISAIIUH.

22. Perynsnus TUTOTHOCTH HACEJICHUS B TIOMYJISIIHH.

23. Poxx1aeMOCTb U CMEPTHOCTb.

24. KpuBsbie 1 TaOJIUIIBI BBDKHBAHUS.

25. Poct nomynsiuu U KpUBbIE POCTA.

26. Iuknrueckue KojaeOaHus YUCICHHOCTH U MX TIPUYNHBL.

BOoo~NoOR~WDNE
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.

58.
59.
60.
61.
62.
63.

64.
65.
66.
67.
68.
69.

70.

Tunbl JMHAMMKY YUCIEHHOCTH.

DKOJOTHYECKHEe cTpateruu nomysanui. Tunonorust P. Mak-Aptypa u 3. Yusicona.
Dxosioruueckue crtpareruu nonyssauuii. Tunonorust JI.I'. Pamenckoro u [l. I'paiima.
Kuznennsie popmMbl BUIOB.

Onpenenenue 6MoOLEHO3A.

Tpoduyeckas cTpykTypa OHMOIIEHO30B.

[IpocTtpancTBeHHAas CTPYKTypa OHOLIEHO30B.

DKOJIOrM4ecKasl Hula Buja.

Knaccugukarus B3aMMOOTHOILIECHHNA OIS,

KonkypeHuus u HeUTpaiu3m.

B3anmooTtHomenus «purodar-pactrenuey.

B3anMOOTHOILIIEHUS «XUILHUK-KEPTBA.

B3auMooTHOIIEHUS «T1apa3uT-X0391H».

[Tapa3suTu3M: ero BHIBL, CIOCOOBI 3alIUTHl JKEPTBBI, MPUCIOCOOIEHUS Mapa3uTa K
napa3suTHIECKOMY 00pasy JKU3HHU.

MyTtyanusm.

KoMMeHcann3m 1 aMeHCanu3M.

CooTHoIIeHHE TTOHITHI «OUOIIEHO3» U «IKOCUCTEMAY.

Krnaccudukanum n3MeHeHUH 3KOCUCTEM.

[{uknryeckue N3MEHEHUs YIKOCUCTEM.

[TepBruHbIE aBTOT'€HHBIE CYKLIECCUU U KIIMMAKC.

Mopenu aBTOreHHbIX CYKIECCUH.

['ereporpodHble cykueccuu.

BTopuuHble aBTOIr€HHBIE CYKIIECCHUHU.

AJIOT€HHBIE CYKILIECCUU.

[TpuponHas u aHTPONOTEHHAsI BOJIIOLUS SKOCUCTEM.

Knaccudukanus npupoaHbIx cucteM 0uocdepbl Ha JaHAIIaPTHOW OCHOBE.

HazemHuble skocrcTeMbl (OMOMBI) U MX XapaKTepPHCTHKA.

[TprcniocoOneHust )KUBBIX OPTaHU3MOB, OOUTAIONIUX B OMOMaX IMYCThIHb, ITOJIYIYCThIHb U
CTEIeH.

[TpucniocoOneHust )KUBbIX OPraHU3MOB, OOUTAIONIUX B TYH/PE.

[TpucnocoOaeHus )KUBBIX OPraHU3MOB, OOUTAIOIIUX B JOXK/IEBBIX TPOIIUYECKHX JIecax.
[TpucniocoOneHust *KUBBIX OPraHU3MOB, OOMTAIOIIMX B UIMPOKOJHMCTBEHHBIX Jiecax
YMEpPEHHOU 30HBI.

[TpecHOBOIHBIE SKOCUCTEMBI U UX XapaKTEPUCTUKA.

[TprucnocoOneHus )KUBBIX OPraHU3MOB, OOUTAIOIIUX B IPECHOBOIHBIX 3KOCUCTEMAX.
Mopckue 3KOCUCTEMBI U UX XapaKTEPUCTHKA.

[TpucnocoOeHus ) KUBBIX OPraHU3MOB, OOUTAIOIUX B MOPCKUX IKOCUCTEMAX.
HcTopudeckuie 3Tanbl CTAHOBIEHUS KOJIOTUH MOIMYJIALNUNA U COOOIIECTB.

CBs3p MeXIy pa3MepamMH OPraHU3MOB UM IUIOTHOCTBIO nonyJisinuu. COOTHOIIEHUE 3aTpaT
Ha OXpaHy TEPPUTOPUHU U TIOTYYAEMbBIX IPU 3TOM BBITOI.

Buoputmbl 1 UX Kaccudukanus.

®dotonepruoan3M. 3HaueHne PoToneproau3Ma sk paCTeHUH U )KUBOTHBIX.

KonBomtouus Bu1oB. Ko3Bousonus XuIiHUKa U JKEPTBHI.

«llena» 3amMTHI OT XUITHUKOB. ONTHUMalbHas CTPATETUs BEIOOPA KEPTB.

Konkypenuus. Buael, 3HaueHue.

MecTo u posb yenoBeka Kak OMOJIOrMYECKOTro BUAA B 3BONIONUM OMOpazHOOOpasus U
CYKIECCHSIX B COBPEMEHHBIX IKOCUCTEMAX.

Monens koukypenuuu Jlotku — Bonbreppsl — ['ay3e u ee orpanuuenus. JlaboparopHsie
OMBITHI 10 KOHKYPEHIIH.
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10. CAMOCTOSATEJIBHASA PABOTA CTYJIEHTOB

Coneprxanuie, TpeOOBaHHMS, YCIOBUS M TIOPSIIOK OPraHU3AIUU CAMOCTOSITEIIbHON paboThI
oOydaromuxcs ¢ yaetoM (Gopmbl 00yUeHUS ONPEIEISIOTCS B COOTBETCTBUH ¢ «[lonokennem o6
OpraHu3aliil CaMOCTOSITEIIbHONH pPa0OThl OOYYAIONIMXCS», YTBEPKIACHHBIM YYEHBIM COBETOM
Yal'V (mporokon Ne8/268 ot 26.03.2019 r.).
dopma 00yUYeHHS — QuHasl.

Ne Bua camocTosiTe/iIbHOI padoThI
(npopabomka y4ebHo20o dopmMa KOHTPOJIA
Ha3Banue pa3aesioB u Mamepuana, pewieHue 3a0ay, Oo0bem (nposepra
TeM pechepam, 00Kk1a0, KOHMPOAbHASL | B YacaxX | peuleHus 3a0ad,
paboma, no02omoska K coaue peghepama u op.)
3auema, 3K3amena u op.)
1. | Pazgen 1. Oxonorus | e IIpopaboTka yueOGHOrO
MOMYJIAUI MaTepuaia ¢ UCIOJIb30BaHUEM .
YcrHbIil onpoc,
ITonsatue 06 peCypcoB y4eOHO-METOANIECKOTO
. OKJIa
OKOJIOTUH MOMYJIALUHN | 1 UH(POPMALIMOHHOTO 12 SK3a Ié a Ii)’ .
K3aMCHAIIMOHHBII
1 COOOIIECTB o0ecrieyeHust JUCIIUIIINHEL, 1t
] BOTMPOC
e [loaroroBka noknana;
e IloaroroBka K ciraye 3K3amMeHa
2. Cratnueckue u e [IpopaboTka yueOHOTO
JTMHAMHYECKHE MaTepuaia ¢ UCIOJIb30BaHUEM .
VYcrHblil onpoc,
XapaKTePUCTHKHU pecypcoB y4eOHO-METOIUIECKOTO
OKJIa
MOMYJISLUU ¥ MTHPOPMAITMOHHOTO 12 A o .
AK3aMEHaIMOHHBII
o0ecIeYeHHS JUCITUTLINHEL
. BOIIPOC
e [loaroroBka noknana;
e IloaroroBka K ciaye 3K3amMeHa
3. | MexaHu3Mmsl e [IpopaboTka yueOHOrO
MO JIEP/KAHUS MaTepuaia ¢ UCIIOJIb30BaHuEM .
YcerHBIM onpoc,
YHCJIEHHOCTH, pecypcoB yueOHO-METOIUYECKOTO oK
KJI
IUIOTHOCTU U ¥ MTHPOPMAIIMOHHOTO 12 . b .
. AK3aMEHAalMOHHBII
TCHETUYCCKOHN obecreyeHnst TUCITUTUINHEI; OIIDOC
BOTI
TeTEpPOTEHHOCTH e JloaroroBka JOKIana; P
oMy AN e JloaroroBka K ciade ’K3aMeHa
4. | B3aumopeiicTBus e [IpopaboTka yueOHOrO
MOMYJISAUN MaTepuaia ¢ UCIOJIb30BaHuEM .
VYcrHbIi onpoc,
pecypcoB yueOHO-METOINYECKOTO
JOKJIa,
¥ MTHPOPMAIIHOHHOTO 12 .
AK3aMEHaIMOHHBII
obecreueHnst TUCITUTUTHHEI;
. BOIIPOC
e [loaroroBka qoknana;
o [JloxroroBka K ciade SK3aMeHa
5. | Paszgen 2. Oxonorua | e IlpopaGorka yueGHOTO
9KOCHCTEM MaTepuaia ¢ UCIIOJIb30BaHuEM .
VYcrHbIil onpoc,
[Toroku BemEeCTBa U | pecypcoB Y4eOHO-METOUIECKOTO
OKJIa,
SHEPIUuu B U UH(GOPMAILIIOHHOTO 12 A SO
AK3aMEHaIMOHHBII
9KOCUCTEMAX obecrieueHust TUCIUTUIAHEL;
] BOIIPOC
e JloaroroBka JOKJIana;
o [JloxroroBka K ciade SK3aMeHa
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6. | Tunsl u e [IpopaboTtka yueGHOTO
KJIaCCU(PUKAITIHI MaTepualia C UCIOJIb30BaHUEM Ve i OIDOC
THBIN OII
COOOLIECTB U pecypcoB yueOHO-METOANYIECKOTO poc,
OKJIa,
9KOCUCTEM ¥ MTHPOPMAITMOHHOTO 16 A b .
AK3aMCHALIMOHHBIN
obecreueHus TUCIUTLINHBL,
) BOIPOC
e JloaroroBka gokJana,
e JloaroroBka K caaye sK3aMeHa
Bcero 72
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11. YYEBHO-METOJAUYECKOE U UH®OPMAIIMOHHOE

OBECIIEYEHHUE JUCHUIIVINHbI

a) Chnucoxk pekoMeHayeMoii JJuTepaTypbl
OCHOBHASI:
1. IIunos U. A. Dxonorus nomyJisiiuii u coodmiecTs: yueonuk / M. A. [lIunos. - MockBa

: Opaiit, 2024. - 227 c. - (Breicuiee obpaszosanue). - URL: https://urait.ru/bcode/536938

. - Pexum noctyma: DnexkrpoHHO-OMOnmoreuHass cucrema lOpailT, mius aBTOpH3.

MOJIb30BATENCH. - ISBN 978-5-534-13188-8 : 989.00. URL:

https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=521349&idb=0.

2. IMunos U. A. DKojorus MOMyJsIUA U COOOMIECTB: y4eOHUK st By30B / M. A.
[umoB. - MockBa: U3marensctBo FOpaiit, 2021. — 227 ¢. - (Bricmee o6pazoBanue). — ISBN
978-5-534-13188-8. - Tekct: snekTponHsbiid // Obpa3zoBarenbHas 1wiardgopma FOpaiT [caiiT]. -
URL: https://urait.ru/bcode/469799

JAOMOJTHUTE/ILHAS JIUTepaTypa:

1. bornanos WM. WM. Dxonorus momymnsiuii u cooOuiecTB: ydeOHOe mocoOue s
CTYACHTOB DKOJIOTHUECKUX CIIEIUATbHOCTEH negarorundyeckux By30B / M. U. borganoB. — Omck
: M3patensctBo OMITIY, 2015. — 256 ¢. — ISBN 978-5-8268-1941-8. — TekcT : 31eKTpOHHBIH
/" DOnektpoHHO-OmOmMoreuynas cucrema [PR - BOOKS : [caiit] —  URL:
https://www.iprbookshop.ru/105338.html

2. Kamxkapos JI. H. Cpena u coobmiectBo: ocHOBBI cuHAKoyoruu: - / JI.H. Kamkapos ;
J. H. KamkapoB. - Mocksa: HOpaiit, 2023. - 278 c. - (Aurtomorus wmbiciau). - URL:
https://urait.ru/bcode/517344 - Pexxum noctyna: DIeKTpOHHO-OMOIMoTeYHas cuctema FOpaiir,
JUIS. aBTOPH3. TMoJib3oBareneld. - DnekTpoH. maH. - ISBN 978-5-534-09782-5 : 899.00. URL.:
https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=500062&idb=0

3. Paccanuna E. B. Dkxonorus nomynsiuid 1 cOOOIIECTB: MIEKTPOHHBINA yueOHbIN Kypc /

E. B. Paccamuna, JX. A. AmnxronoBa. - VYaesHoBck: VYal'yY, 2015. - URL:
https://portal.ulsu. ru/course/wew php?id=95351. - Pexum mocryma: ITopran DUOC Yal'V. -
Tekct AIEKTPOHHBIMN. URL:

https://lib.ulsu. ru/MegaPro/UserEntry’7Act|on Link FindDoc&id=270629&idb=0
yueOHO-MeTOoAnYeCKas:

1. Paccamuna E. B. Meroauueckue yka3aHMs K JIaOOpaTOPHBIM 3aHATUSAM U
CaMOCTOSITEIbHOW paboTe CTYJEHTOB M0 AUCIUIUIMHE «DKOJIOTHS TOMYyJIAIUA U
cooOuiecTB» Ais HampaBieHus OakamaBpuara 06.03.01 buonorus 3KoJIOrMYECKOro
daxynprera UMDOu®K Vnl'V / E. B. Paccaguna. - 2019. - HeonyOmmkoBaHHBIN pecypc.
- OnekTpoH. TekcToBbie AaH. (1 ¢aiin : 766 Kb). - Pexxum nocryna: 9bC Yal'V. - Tekct

ANEKTPOHHBIN. URL:
https /Mib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&id=42064&idb=0

CornacosaHo:
— _—
JTupekTop HaydHol OHOIHOTEKH / Bypxanosa M.M. / / 2024
Hoadenocnte compyonuxd vayuroil Gudauomexy CHO ooHlUCH dama

0) nporpaMMHOe obecriedeHue
1.  OC MicrosoftWindows
2. MicrosoftOffice 2016
3. «MoitO¢uc CrangapTHbII»
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B) Hpo«beccnonaﬂbnme 0a3bl JaHHbIX, m{(])opMaunonﬂo-cnpanoqﬂme CHCTEMBI

1. DyieKTpoHHO-0M0IMOTe HbIE CHCTEMBI:

1.1. ITucporoit obpazoparensrbtit pecype [PRsmart : smextporno-OudmuoTednas cuctema :
cattt / Q00 Komnanus «A# ITu Ap Menuay. - Capatog, [2024]. - URL: http://www.iprbookshop.ru.
— PexuM octyma: st 3apeructTpup. mons3oBatenei. - TekCT : SNeKTPOHHBIH.

1.2. O6pasoparenpHas mnardopma FOPANT : opasoBatenshsiit pecype, aIeKTpoHHAS
ubmaotexa : caitt / 000 Imextponroe w3marenserso «IOPANT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexum 10oCTyIa;: 171 3apErACTPHp. OIB30BATENEH, - TEKCT ; JMEKTPOHHBI,

1.3. basa pmammsix «OnextporHas Gubmuotexa TexHmraeckoro BY3a (3bC «Koncymprant
CTYIEHTa») © dMEKTponH0-0nbmroTeynas cucrema : caiit / OO0 «Ilomrexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxxum mocTyna: s 3aperucTpup.
TOIK30BaTENEH. — TEKCT : ANEKTPOHHBIH.

1.4. KoncyneranT Bpaya. JNeKTpoHHAS MEIUIMHCKas OubanoTexa : 0a3a JaHHBIX : caifT /
000 «Bricmias mkoma OpraHM3ANME #  YOpPABICHHA  3ApaBooXpaHeHHeM-KoMmnexcHsli
MEJMIMHCKHA KoHcanTuHry, — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
MOCTYIIA: JUTA 3aPETHCTPHD. IONMb30Batenell. — TeKCT : ANeKTPOHHBIH.

1.5. bonplag MeuIHHCKas OubIMOTEKa : 3IeKTpoHHO-OubIMoTeuHAs cucTeMa : caitt / 000
«Byxamy. — ToMck, [2024]. — URL: https://www.books-up.rw/ru/library/ . — Pexum goctyna: ans
3apETUCTPHP. NOIB30BATENEH. — TEKCT : SNEKTPOHHEIN.

1.6. OBC Jlanp : snexrporro-6ubmiorednas cucrema : caitt / 000 3bC «Jlaby. — CaHkT-
I[letepbypr, [2024]. — URL: https://e.lanbook.com. — Pexum IocTyma: mid 3apervcTpup.
nosb30BaTenell. — TeeT : aNeKTPOHHBIIL

1.7. DBC Znanium,.com : anekTpoHH0-OnOMoTe Had crcteMa : caift / 000 «3HaHEyMY. -
Mocxksa, [2024]. - URL: hitp://znanium.com . — PexuM J0CTYIIA : JUIS 3aPETUCTPHP. [0JIb30BATEIEH.
- Texer : aneXTPOHHBIH.

2. Koncyasrantllmoc [OnexTporEsli pecype]: chpasoysas npasosas cuctema. / OO0
«Koncymsrant [Imocy - Dnextpon. aan. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: nayunas onextponHas OubOmnoteka : caiitr  / Q00 «Hayunas
Onexrporras bubmiorexan. — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum nocryna : ma
aBTOPH3. M10JI630BaTENeH. — TeKCT : AIEKTPOHHEIA

4, @enepasnbHas rocylapcTBeHHas uBRQopManmHoHHas cucTeMa «Hanmonaapmas
JeKTpoHHas 6ubanoTexray : dneKTpoRHad Oubmioteka : caiit / OI'BY PI'b. — Mocksa, [2024]. -
URL: https://u36.pgp. — Pexum pocryna : juis nois3oatenell Haydnolt 6ubimorexu. — Teker :
3NEKTPOHHBIH.

5. Poccniickoe ofpazoBanue : Qenepanshbli nopran / yupepurens OI'AY «OULTOx. —
URL: http://www.edu.ru, — TekcT : 3neKTpOHHBIH.

6. InexTponHas Gubmuoreunas cucrema Yal'y : Monyns «Onextponnas Oubruorexan
ABUC Mera-I1PO / 000 «[lata Dxenpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
AOCTYIA © 7S ONb30BaTeNel HayuHoil Ou0morexn. — TEKCT @ JJIeKTPOHHBI.

WHxeHep Beaylui [lypenxo 10.B. 2024
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

Aynutopun s TPOBEJACHUS JIEKIUM W CEMUHAPCKUX 3aHATUM, JUIsl TPOBEACHHS
TEKYIIEro KOHTPOJsS M TPOMEKYTOUYHOM aTTeCTallid, TPYNIOBBIX W HMHAUBUAYAJIbHBIX
KOHCYJIbTAIIUH, Ay IMTOPUH JIJISl IPOBEICHUS JTA0OPATOPHBIX padoT.

AyauTOpUH YKOMILUIEKTOBAaHBI ~CIICHUATU3UPOBAHHON MeOeabplo, Y4eOHOW TOCKOM.
Aynutopun ISl IPOBEACHUS JICKIIUKA 00OPYI0BaHBI MYJIbTUMEIUHHBIM O0OpYAOBaHUEM ISt
npenocraBieHus WH(opmaruu Oombinoi ayautopuu. [loMemieHus ajis CaMOCTOSTEIbHOU
paboThl OCHAIICHBl KOMIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTHIO TOJKIIOUEHHUS K CETH
«HaTepHeT» W obecmedyeHneM JO0CTyma K 3JIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTeIbHON
cpenie, IEKTPOHHO-OMOIMOTEUHOM cCUCTEME.

AyauTopuu i TPOBEACHUS JaOOPATOPHBIX PabOT MMEIOT: KOMIUIEKT J1abopaTopHOit
Mebenu (J1abopaTOpHBIE CTOJIBI, IIKadbl I XPaHCHHS MHUKPOIPENapaTroB, MHUKPOCKOIIBI —
JIOMO Mukmen-1, MBC-10) u TeXHHYECKHX CpEACTB OOYyYeHHs, CIyXalluMH s
npeiacTaBieHuss — yuyeOHOW — umHbopMauuMu — ayauTopud  (KOMIUIEKT — MYJIBTUMEAMMHOTO
ob6opynoBanus: [1K, MynbTUMeUITHBINA TPOEKTOP, IKPaH, aKyCTHUECKHUE KOJIOHKH).

13. CIHEIIMAJIBHBIE YCJIOBUS 1JIS1 OBYUYAIOIIUXCA C OT'PAHUYEHHBIMU
BO3MOKHOCTSAMMH 310POBbA

B cnydyae wneoOxoaumocTu, oOydarouuMcs U3 4YHCIA JHUI] C OrPaHUYECHHBIMHU
BO3MOXKHOCTSIMH 3JI0pOBbsI (IO 3asBJICHUIO OOYYaroIIerocsi) MOTYT MpeAaraThCsl OJHU W3
CIEIyIOIIMX BapUAHTOB BOCHPHUATHS WHPOPMAIMM C YyYeTOM UX HHAWBUIYaITbHBIX
NCUXO(PHU3UUECKUX 0COOEHHOCTEN:

— AN ULl C HApYIICHUSMHU 3pPEHHs: B MEYaTHOM (opMe yBEIHMYEHHBIM HIpudtom; B
dbopme SIEeKTPOHHOTO JOKYMEHTa; B ¢dopme ayauodaina (mepeBoj] yueOHBIX MaTepuaioB B
aymunodopMmart); B mevaTtHoW ¢opme Ha si3bike bpaiins; MHIWBUAyalbHBIE KOHCYJIBTAIMU C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOAUNKA; MHINBUAYIbHBIC 3aaHUsI M KOHCYJIbTAIINH;

— JUId JHIl C HApyUICHUSIMH CiIyxa: B MedaTHOH ¢opme; B (opMe DIEKTPOHHOTO
JOKYMEHTa; BUZeOMAaTepPHAaIIbl C CYOTUTPaMH; MHINBUAYAIbHBIE KOHCYJIBTAIIMH C TIPUBIICUCHHEM
CYpZIOTIEpEBOIUMKA; WHANBUIYAIbHbIEC 3aJaHNS U KOHCYJIbTAIINH;

— s JUI] ¢ HApyIIEHHWSMH OINOPHO-ABHTaTENBHOIO ammapara: B IedaTHoW (opme; B
dbopMe DSIEKTPOHHOTO JOKyMeHTa; B ¢opme ayauodaiina, HWHIUBUAyAIbHbIE 3aJaHUi U
KOHCYJIbTaIUH;

- B ciay4ae = HeoOXOJAMMOCTM  HCIOJNB30BaHUS B y4yeOHOM  Mpolecce
YaCTUYHO/MCKITIOUYUTENFHO  JHCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, OpraHH3amus
pabotsl IITIC ¢ obyuarommmucs ¢ OB3 u umHBanuaaMu npeaycMaTpUBaeTCs B AJIEKTPOHHOU
MH(POPMAIIMOHHO-00pa30BaTENBHON Cpefie C YYeTOM WX HHIUBUAYAIBHBIX TCHXO(DH3MUECKUX
0COOEHHOCTEH.

PaspaGoTunk JIOLIeHT E.B. Paccagnna
(nodnucs) fOoxxcHoCmb) {®HO)
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