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1. IEJIM 1 3AJJAYH OCBOEHUS JTUCIHUIIINHBI
e AUCHUIUIAHDI

dopMHUpOBaHNE CUCTEMHBIX 3HAHHWM, KOTOPhIE HEOOXOAMMBI CTYJICHTaM IIPU pacCMOTpe-
HUU OMOJIOTMYECKOW CYIIHOCTH TPOIIECCOB, MPOUCXOISIINX B OTACIBHBIX MOMYISIHIX, (hOPMHUPO-
BaHHE YMCHHUH BBINMOJIHATH B HEOOXOJUMBIX CITy4asX pacdyeThl MapaMeTPOB ATUX IMPOIECCOB, YTO
MO3BOJIUT 0oJiee TITyOOKO MOHATHh (DYHKIIMU TOMYJISAIUH, a TAK)KE UX B3aUMOJICHCTBUS C OKPYXKaro-
el CpeIon.

3agaun:

- OCBCILICHHUE KJTFOYEBBIX BOIIPOCOB JIEMIKOJIOTHH;

- (hopMHpOBaHNE YMEHHIA ¥ HABBIKOB JIJISI PEIICHHS TIPOOJIEMHBIX U CUTYAIIMOHHBIX 33/1a4;

- (hopMupoBaHUE MPAKTUYCCKUX HABBIKOB TIOCTAHOBKHU M BBIITOJTHEHUS dKCIEPUMEHTATb-
HOM pa0OTHI B TOMYJISIIMOHHBIX HCCIICOBAHMSIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HucuumuinHa «[lonynsunonHas sxonorus» coriacHo ®I'OC u yyeOHOMY IUIaHY OTHO-
CHTCSl K BapUaTHBHOMY LMKy JUCUUILINH, ero obs3atenbHoi yactu (b1.B.1.11). [lannas awuc-
LUIUIMHA 3aKJIa/(bIBA€T OCHOBHBIE IPEJICTAaBICHHs O CBsI3U Oyayiied mpodeccuu ¢ Bompocamu
HKOJIOTMYECKOM O€30MaCHOCTU U OXPaHbl OKPYKAIOILIEN Cpe/ibl ONMPAETCS Ha MPEIIIECTBYOIINE
JUCLIUTUIMHBL:
e OuopaszHooOpa3ue;
®  DKOJIOTHS MUKPOOPTaHU3MOB;
e Ouoreorpadus,;
®  DKOJIOTHUS PACTEHUI U KHUBOTHBIX.
Ona uynraercs B 7 1 8§ ceMecTpax 4 Kypca 1 OCHOBBIBAETCS] HA BXOJIHBIX 3HAHUSIX CTY/IEH-
Ta, MOJIYYEHHBIX B X0/1€ U3YUEHUS MPEIUIECTBYIOIIUX TUCIUIUINH.
Jis nM3ydeHus AMCLUUIUIMHBL CTYJEHTHl JOJDKHBI 00J1aaTh CIEIYIOUIMMH 3HAHUSMH,
YMEHUSMHU M HaBBIKAMHU.

3HATh:

o 00 0COOEHHOCTSIX Cpeibl OOMTAaHUS U HKOJIOTHYECKUX (hakTopax;

J 00 aJlanTaluy OpraHu3MOB K YCIOBUSM CpEJIbI;

J 00 OCHOBHBIX XapaKTEPUCTUKAX MOMYIALUNA HPUMEHUTEIbHO K YCIOBHIM
CyILIECTBOBAHUS;

o 00 OTIMYMHU PUPOJHBIX U AHTPONOTEHHBIX MOMYJISLINHT;

o 0 METO0JIax MOMYJSALIHUOHHBIX HUCCIIeI0BAaHUM;

o 0 B3aMMOJICHCTBHSIX MTOMYJISALINIMA;

o 0 CTaTUYECKHUX U JUHAMUYECKUX XapaKTePUCTUKAX MMOMYJISIUY;

o 0 MOTOKAX BEIIECTBA U YHEPTHUH B 3KOCHCTEMAX;

J 0 TUMAax M KJIAaCCU(PUKALUAX COOOIIECTB U IKOCUCTEM.

yMeThb:

o NPaBWIBHO OILIGHUBATh TEKYIIee COCTOSHUE W MEPCHEeKTUBBl  Pa3BUTHS
KOHKPETHON KPU3UCHOM CUTYalllU B MOMYJISIIMM U DKOCUCTEME;

J pacro3HaBaTh TUIIBI MOMYJIALUN U SKOCUCTEM;

J OLICHMBATh AaHTPOIOTEHHBIE BO3JCHCTBUS M HX TOCIEACTBUSA U1 Pa3BUTUSA
MOMYJISIIAN U SKOCUCTEM;

J OCYILECTBIIATh MMOUCK HYKHOM HH(pOpMaLuu;

J pErucTpupoBaTh, 00padaThIBaTh U OLEHUBATH PE3YJIbTAThl HCCIEIOBAHUN.

BJIAJIeTh!
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® KyJIbTYPOHl MBIIIIEHHS, CIOCOOHOCTBIO K OOOOLICHHIO, aHAINU3Y, BOCHPUATUIO HH-
(dopmanuu, MOCTAaHOBKE LIE€IH U BBIOOPY IMMyTEH €€ TOCTUKEHNUS;

® yMEHUEM JIOTUYECKU BEPHO, ApIYMEHTUPOBAHO U SICHO CTPOUThH YCTHYIO U ITHCbMEH-
HYIO peyb;

e mnpodeccHoHANbHOM MOTHBALMEH K BBINOJHEHUIO CBOEH NPOPECCHOHATBHOU Maes-
TEJIbHOCTH;

e METOJaMH NONYJSALUOHHBIX HCCICIOBAaHUM.

JlucumIiumHel, s KOTOpbIX «llomynsnuoHHas KOJIOTH» ABIIAETCS NMPEIIIECTBYIOIECH
JUCLHUIIIIMHON OTCYTCTBYIOT, TaK KaK JUCLUIIIMHA YUTACTCS HA IOCIEIHEM Kypce B BOCBMOM
cemecTpe.

JlaHHas1 KOMIIETEHLIUs PEAIM3YETCs TAKXKeE IPU MOArOTOBKE K Cllade M claye rocyaapcr-
BEHHOT'0 3K3aMEHa.

3. IEPEYEHD IIVNTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O AUCLUII-
JIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMU PE3YJIbTATAMMU OC-
BOEHUS OFPA30OBATEJBHOM ITPOI'PAMMBI

Hpouecc HU3YyUYCHUS NUCHUINIMHBI HAIIPABJICH Ha (bOpMHpOBaHHe CJICAYIOIUX KOMIICTCH-

UAHN:
Kox 1 HauMeHOBaHHe IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUSs MO TUCIHII-
peaan3yeMoii KoMIie- JinHe (MOYJII0), COOTHECEHHBIX C HHAUKATOPAMM /10CTHKEHHUS
TEHIUH KOMIIeTeHIU I
IMK-15 3HaTh: O AMHAMUKE, [T0JIOBOM U BO3PACTHOM COCTaBE MOMYJISLINNA;

BJIaJCHHUEM 3HAHUSAMMU O BJIMSIHHUC MG)KBHI[OBOﬁ n BHyTpHBPII[OBOfI KOHKYPCHIIUK B
TECOPCTUICCKUX OCHOBAX MNOAACPIKAHUU COO6H_I€CTBa JKUBOTHBIX HOWHAMUKY H3MCHCHUA

ouoreorpaduu, YUCJIEHHOCTH M apeajioB JKMBOTHBIX IOJ BIUSHUEM pa3INYHBIX
9KOJIOTUHU KUBOTHBIX, (bopM eSTETHHOCTH YellOBeKa.

pacTeHui u YMeTh: Ipon3BOAUTH HAOIIOAEHUS 32 MOMYJISILUSAMH U
MHUKPOOPTraHU3MOB coo011IecTBaMU OPraHU3MOB U JIe1aTh 000CHOBAHHBIE BBIBO/IBI;

MPEJICTABIIATh PE3YJIbTAaThl SKCIIEPUMEHTOB U HAOIIOICHU B BUE
3aKOHUYEHHOT0 ITPOTOKOJIA UCCIIEI0BAHUS;

BECTH MOMUCK U JE€NaTh 0000IIAIOI[1€E BEIBOIEI,

Hay4YHO 00OCHOBBIBaTh HaOJII01aeMble SIBICHUS;

MIPEJICTaBIIATh JaHHbIE SKCIEPUMEHTAIbHBIX MCCIEI0BaHUN B BHUJIE
rpaduKoB 1 TabJIHII, PUCYHKOB.

Baaners: Ononornyeckoi TEPMUHOJIOTHEN;

OnbITOM Oe3omacHoi paboThl B OMOJOTHMUYECKOW JabopaTopuu M
yMEHHEeM oOpamaTrbCsi ¢ TOCY/I0M, peakTUBaMu, padboTaTh C
MUKPOCKOIIAMU U JPYrO¥ CBETOBOW YBEIMYMUTEIBHONW TEXHUKOH M
AIIEKTPUYECKUMU NPUOOpamu;

HaBBIKAMU CaMOCTOATENBHON paboThl C y4yeOHOH, HaydyHOU W
CIIPaBOYHOM JIUTEPATYPOU;

HaBbIKaMU MPUMEHEHUS 3HAaHUN U METO/I0B IKOJIOTUU U MOMYJIALUN
€000I1IeCTB IPpH pa3zpabOTKe IKOJIOTUYECKUX MTPOTrPaMM U IMPOEKTOB.

4. OBIIASA TPYIOEMKOCTD JIUCIITUAIIJIMHBI
4.1. O0beM IUCHHUILUIMHBI B 3a4eTHBIX equHunax (Bcero) — S 3ET.
4.2. O0beM IMCUMILUIMHBI IO BHAaM yueOHO# padoThl (B Yacax):
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KomnuecTBo vacoB (hopma oOydeHust - 0OuHAas)

Bun yaeOHO# paboThI Beero ro many B% T.4. 110 ceMGCTpag[
Konrakthas pabora 00y- 72/24* 36/18* 36/6*
YAIOIINXCS C MPeroiaBaTe-

JIeM B cOOTBETCTBUU C YII
AyIUTOpPHBIE 3aHITHSL:

® JICKIIUU 36 18 18

® CEMUHAPHI U MPAKTU- - - -
YEeCKHUE 3aHATHUS

e 1aboparopHbie pabo- 36 18 18
ThI, IPAKTUKYMBI
CamocrosiTenpHas pabora 72 36 36
dopma Tekymiero kouTpoiisi | TectupoBanwue, koyutokBuyMm | TectupoBanue, | TectupoBaHwue,
3HAHHUIA U KOHTPOJIS CaMo- KOJUIOKBHYM KOJIJIOKBHYM

CTOSITEIbHOM PabOThI: TeC-
TUPOBaHUE, KOHTP. padoTa,
KOJUIOKBUYM, pedepaT u Jp.
(He mMeHee 2 BHJIOB)

KypcoBas pabora

He npenycmoTpena

He npenycmor-

He npenycmor-

peHa peHa
Bunel npomexxyTouHoit aT- Ok3ameH (36 u.) - Ok3ameH (36
TecTaluu (IK3aMeH, 3a4eT) 4.)
Bceero 4acoB nmo gucuuI- 180/24* 72/18* 108/6*
JIHHE
*- KOIUYeCmeo 4acos, NPOBOOUMbIX 8 UHMEPAKMUBHOU (hopme
B cayuae  neoOxooumocmu  ucnonvsoeamus 8  Y4eOHOM — Hpoyecce — YACMUY-

HO/UCKTIIOYUMENbHO OUCMAHYUOHHBIX 00pA308amenbHbIX MeXHONIo2Uull 6 mabauye uepes cleu
yKazvigaemcs Koaudecmeo dacos pabomwl IIIC ¢ obyuarowumucs 0as npoeeoenus: 3aHAmull 8
OUCMAHYUOHHOM popmame ¢ NPUMEHeHUeM IIeKMPOHHO20 0OYYEeHUsL.

4.3. Conepxanne IMCHMILIMHBI. Pacnipenenenne 4acoB o remam U BHAaM y4eOHOI

padoThI:

®opma 00yueHHUs _ouHasl_

Buabl yueOHbIX 3aHATHH

AyIMTOPHBIE 3aHATHS B T.Y.
NpaKTH- 3anaTus | Camo-
Ha3Banmue u pa3- Jaa60-
Bcero Yyeckue B UHTe- CTOA-
J1€JI0B M TeM paTop-
JIeKIIUN 3aHATHS, b1 pak- | TejibHasA
ceMHHa- THBHOH | pabora
padoThI
pbI dopme
Paznen 1. JxoJi0rus nomyJassumi
1. [TonsiTre 06
9KOJIOTUHU MOMYJISI- 27 6 - 6 12
U 1 co0O0IIeCTB

®opma A
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Buabl yueOHbIX 3aHATHH
AyYJAUTOPHBIE 3aHATHS B T.4.
NpPaKTH- 3anuarusa | Camo-
Ha3Banue u pas- J1ado-
Bcero yecKHue B HHTe- CTOA-
JeJIOB U TeM paTop-
JeKINHI 3aHSATHSA, b pak- TeJIbHAA
ceMHUHA- THBHO# | pabora
padoThI
pbI dopme
2. CtaTuueckue u
MHAMUYECKHE Xa-
. 29 6 - 6 6 12
PaKTEPUCTUKH T10-
MyJSIUU
3. MexaHu3MEbl
MO IICPIKAHUS
YHCJIEHHOCTH,
IUIOTHOCTH U I'eHe- 24 6 6 6 12
TUYECKOU T'eTepO-
TCHHOCTH TIOIYJIsI-
JAN50%1
4. B3aumoencr-
ACHE 31 6 - 6 2 12
BUS TTOMYJISIIIAIA
Pa3znea 2. DK0JI10rus JKOCHCTEM
5. IToroku Bere-
CTBa Y DHEPTUH B 30 6 - 6 2 12
DKOCHUCTEMAX
6. Tune! u xnac-
cU(UKaALIUUA CO00-
mcan 27 6 : 6 2 12
[IECTB ¥ DKOCH-
cTeEM
BCET'O 144 36 - 36 24 72

5. COAJEP)KAHHUE KYPCA
Paznea 1. DxoJiorust nomyJsinui

Tema 1. [TonsaTue 06 3K010rUK NONYASAIMHA U COOOIIECTB

OrnpernienieHyie ¥ COOTHOIIEHUE MTOHSITHIA: OpraHn3M, BUJL, IOITYJIALMSL, SKocucTema. [ enetnye-
CKasi ¥ DKOJIOTMYECKAsl TPAKTOBKA MOHATHS TIOITYJISALIHS.

Tema 2. Cratnyeckrie ¥ AIMHAMUYECKHE XapaKTEPUCTUKHU TOMYIIAIINU

HUuCIIEHHOCTH U IUIOTHOCTB, BO3PACTHOM U MOJIOBOM cocTaB. [IpocTpaHCTBEHHOE pa3MeleHHe
ocobeit B mormysisiiy. MexaHu3Mbl, TIOJICP>KUBAIOIINE TIPOCTPAHCTBEHHYIO CTPYKTYPY TTOMTYJISIIUH.
KpuBbie 1 TaOnuipl BeoKUBaHUS. OIEHKH 05KUIAeMOM TIPOJIOIDKUTENLHOCTD JKU3HH. PokmaeMocTb,
CMEPTHOCTh U CKOPOCTh MOIMYJIALIMOHHOTO POCTA. DKCIOHEHIIMAIIBHBIN POCT nmonmyJsiiuil. buotude-
ckuii noreHuma. IIpenernst pocra, eMkocTs cpenpl. [lonstre o pecypceax. Jlorucrruueckas Mmoaenb
POCTa YMCIICHHOCTH MOMYJISHU. PazHooOpas3ue THITOB TUHAMUKY YMCIIEHHOCTH. JKU3HEHHBIE «CTpa-
terum» nomyyauuid. K- u r - crpareru. Tpeyronsauk Pamenckoro-Ipaiima. Lukindeckue koneGanus
YUCIIEHHOCTU U X MPUYHHBI.

Tema 3. MexaHu3Mbl NOJIIEPKAHUS YUCIEHHOCTH, INIOTHOCTH U T€HETUYECKOHN TeTepo-
TE€HHOCTH MOMYJISAIUN

DaKTOpbI, OrPaHUYMBAIOIINE POCT YUCIEHHOCTH NOMYIsuid. CaMOperyIsius YuCIEHHOCTH
Y IJIOTHOCTH MOIYJISIMK. BHEIHAS peryssiiys CTaTHYeCKUX apameTpoB nonyssinuu. Pois crpecca
B PETYJISIIIMU YHCICHHOCTH U IIOTHOCTH momyJisitiny. KanHubanmu3m. SIBineHre caMon3pekKuBaHust y
pacteHuid. [ eHeTHYeCKas reTeporeHHOCTH ¥ MEXaHU3MBI ee rmoaepkanust. OnacHOCTb OJM3KOPO/I-
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CTBEHHOT'0 CKPEIIMBaHMUS, CIIOCOObI €ro N30eraHusl.

Tema 4. B3aumoaelicTBUST HOIYJISIIIAN

[Nomynsiimu B cooOriecTBax U sKocucremax. [lonstue sxonornueckoit Humm. Pombs MexBU-
JIOBBIX B3aUMOOTHOIIEHHUH B MOJICP>KAaHUK CTPYKTYpPbI coodriecTBa. Paznuunbie popMbl cuMOM03a.
KonkypeH1yst BHYTpH U MEXIOMYJSIMOHHAS. KO3BOMIOMS NOMYIISIMA U CTAHOBJICHUE MEXKIIOIY-
JSIMOHHBIX OTHOMICHUH. [IpocTpaHCTBEHHAs M BpeMEHHas CTPyKTypa coodmiecTB. Tpoduueckue
uenu. CocraB U cTpykTypa cooduiects. MHaekcsl pasHooOpasust u jomuHupoBanus. CooOl1iecTa BO
BpeMeHH. Ce30HHbBIE H3MEHEHHSI COCTaBa U CTPYKTYPBI COOOILIECTB.

Pa3znen 2. DKo0JI0rusl DKOCHCTEM

Tema 5. [10TOKHM BeleCTBA U YHEPTUU B IKOCUCTEMAX

[TpunnunuanbHas GI0KOBasi CXeMa CTPOeHUs SKocucTeMbl. Tpoduueckas CTpyKTypa SKOCH-
crembl. Dxonormdeckue mapamuabl. [Ipasuo 10% JInanemanna. [umessie nienu u cet. buocdepa
Kak riodanpHas 3KocucTeMa. JKocucTeMbl Bo BpeMeHU. Cykiieccrst. TUIBI 1 MEXaHU3MBI CYKIIeC-
cHH. DBOMIOLHS OMOPa3HOOOPa3usl U CYKIIECCHU B COBPEMEHHBIX 9KOCHCTEMaX. MecTo M PoJib 4elio-
BEKa Kak OMOJIOrMYeCKOro BUa B 3THUX Mpoteccax. KoHuenims kimmakca.

Tema 6. Tunbl 1 KJTacCUPUKAIIUU COOOIIECTB M SKOCUCTEM

Kusnb B BogHoM cpene. CozmaHue opraHndecKoro BeIecTBa B MOBEPXHOCTHOM CJI0€ MOpei
U €ro norpedieHue Ha rimyouHe. HepaBHOMEpHOCTH pacripeesieHus IPOLeCCOB MPOAYLIMPOBAHUS B
reorpadudeckom Maciutadbe. Huzkast mpoayKTHBHOCTD IIEHTPAIbHBIX YacTel OkeaHa (KakK CIe/ICTBHE
HEXBATKH OMOT€HHBIX 3JIEMEHTOB) U BHICOKAS! IIPOIYKTUBHOCTh MPUOPEKHBIX 001aCTEl U 30HBI
nojrbeMa ITyOMHHBIX BOJ (anBe/UTMHroB). [IHIieBbIe 1enu 1 ceT B OKeaHNuecKoil skocucteme. Pexu
¥ 03€pa: UX poJib B IepepaboTKe U aKKyMYJISIIIHN BEIIECTB, CO3IAIOIIMXCS Ha cyIe. O3epo Kak 9Ko-
cuctema. Ce3oHHOE 3BTpodupoBaHue o3ep 1 pek. Hazemuble sxocrcTeMbl. OCHOBHBIE TUIIBI HA3EM-
HBIX DKOCHCTEM.

6. TEMbBI IPAKTHYECKNX 1 CEMUHAPCKHNX 3AHATHIA
He npeagycMmoTrpeHsl.

7. TEMBI JABOPATOPHBIX PABOT

Pa3nen 1. JxoJiorus nomyisuui

Tema 1. [TonsaiTue 00 3xo10rMU NONyJasAuMi U coodmecTB. OCHOBHBIE CBOICTBA 10-
My Ui

Yactb paboThl IPOBOAUTCS B BUE MO3TOBOTO HITYpMA.

Ileab: M3y4UTh OCHOBHBIE CBOMCTBA MOMYJIILIMI: CTPYKTYPY, TUHAMUKY, OMOTHYECKHNA TIO-
TEHIMAT; 03HAKOMUTHCS C METOAaMH 00paOOTKH 1 aHAIM3a PE3yJIbTATOB HATYPHBIX HAOFOICHUA.

Copneprxanne padoTbl H METOANYECKHE PEKOMEHIALMHN

OCHOBHbIE MOHSTHUS U KOJIMYECTBEHHbBIE 3aKOHOMEPHOCTH:

IIpu npoBeneHnH JIHOOBIX KOJIMYECTBEHHBIX HCCIIEI0BaHUN BAKHO C OOJBIION CTENEHbIO
TOYHOCTH JIaTh OIIEHKY YMCIIEHHOCTH OPraHU3MOB.

YuCcneHHOCTh MOMYISIHH - 00111ee KOJIMUECTBO 0COOEH, COCTABIISIOMINX TAHHYIO TTOIMYJISLIHIO
B OIpEETIEHHBIT MOMEHT BpeMeHH. MHUHUMAaIbHOE KOJMUECTBO 0CO0EH, Mpy KOTOPOM MOIMYJISIHS
HE MCUE3aeT 0 SKOJIOTMUECKUM U TEHETMUECKUM IIPUYMHAM OIPEAEISIET HIKHUN TpeieNl BbDKUBA-
HUs. B 11eoM, B COBpEMEHHBIX YCIIOBUSIX YCTOWYMBAs MOMYJISLMS HACUMTHIBAET HECKOJIBKO THICSY
0co0ei, XOTs 11 pa3JINYHbIX BUI0B HIKHUN MPEIeN BbDKUBAHUS PA3HbIN.

Ecin no3BonsoT yciaoBHUs MECTOOOUTaHMS U 00pa3 )KU3HU OPraHU3MOB IIPUMEHSFOTCSI METO-
IBl TipsiMoro yuéra. Ha mepBoM 3tare ucciieioBaHui, Kak MpaBuilo, ¢ MOMOIIBI0 a9po(OTOCHEMKH,
OIPEIEISIFOTCS TPAHULIBI M IUIOINAAb apeana. BHyTpu apearna BBIIEIAIOT KBaIpaThl PAaBHOM ILIONIAIH
¥ Ha KaXXJIOM U3 HUX TOJICUUTHIBAIOT YUCI0 0cobOeil (Xi) 1Mo MOJOBBIM U BO3PACTHBIM KAaTErOpHsM -
T.€. JIenaeTcst BhIOOpKa (n).
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IInoTHOCTS TOMyIIAIMN (4 )- 3TO KOIMYECTBO 0cO0EH MM GHOMACCHI Ha €IMHHITY TIIOMIA/IH
100 00BEMA - OIpeIeNsIeTCsl Kak cpeiHee apuMETHUECKOE U3 BCeX BBIOOPOK (n):

7o 2%
n (1)
riaeX - mwiotHOCTH Momyswsirmn, Xi - 9HciIo 0coOeii B BHIGOPKE, N- YHCIIO BHIGOPOK.

OO0mas yncieHHOCTh opraHu3MoB (N) B MOMYJISIIUN ONPEENSACTCS KaK MPOU3BEICHUE TUIOT-
HOCTH TOIYJISIIUY HA IJIONIA]b apeaa:

N=X-S (2)

rzae N - YHCIICHHOCTh MONYJISLNY, S - TUIOIAAb apeaa.

[IpocTpancTBeHHOE pacIipeesieHre MOMYJISIiIMA BHYTPH apeajia HOCUT BEPOSATHOCTHBIN Xa-
paKkTep U OTpaKaeT PEaKIMKd OPraHW3MOB Ha Pa3IHYHbIE HKOJOTMYECKHe (DAKTOPBI: JOCTYIHOCTb
MUIIEBBIX PECYPCOB M (PU3MUECKHE YCIOBHUS WIIM HA IPUCYTCTBHE KOHKYPEHTOB, U TIOATOMY SIBJISIETCSI
BOKHOU XapaKTEPUCTUKON MOMYISAINK, HEOOXOIMMOM JJIsi MPOrHO3a e€ YMCIEHHOCTU. Bhimenstor
TPU OCHOBHBIX THIIA PACHPEICICHUsI OPraHU3MOB B MPEEIax TEPPUTOPHH, 3aHATOU OHOM TMOITYJIsi-
UEH:

PaBHOMEpHOE pacripenieieHue B MPUPO/IE Yallle BCErO CBA3aHO C OCTPOM KOHKYPEHIIMEH MexX-
Iy pa3HbIMH 0co0sMu. Takoil TuM pacnpeeneHusi OTMEUAIOT Y XUIIHBIX KUBOTHBIX U PbIO C UX TEp-
PpUTOpPUATBHBIM HHCTUHKTOM M CYyTy0O HHIUBUIYaIbHBIM XapaKTEPOM.

Cayuaitnoe (auddy3Hoe) pactpeeseHue UIMEeT MECTO B OJIHOPOIHOM Cpeie WK cpefe, Te
WHTEHCUBHOCTH M HaIIPABJICHUE ACUCTBHS PA3IMYHBIX SKOJIOTUYECKUX (PAKTOPOB U3MEHSIOTCS HE 3a-
KOHOMEpHO, a ciaydaiiHo. Tak Ha mepBbIX mopax paccensercs T Ha nosne. [lo Mepe pocra mormysis-
UM pactipeiesieHre MpruoOpeTaeT rpymIoBoid XapaKkTep.

I'pynmoBoe (Mo3an4HOE) pacrpeesieHue BcTpedaeTcsi Hanbosee yacto. Tak, B COCHOBOM Jie-
Cy JIepeBbs BHAUAJIE PACCETISIOTCS TPYIaMH, a B JATbHEHIIIEM HX pa3MeIIeHHe CTAaHOBUTCS paBHO-
MepHbIM. [ pynmoBoe pacnpeneneHre odecrneurnBaeT 0onee BBICOKYIO YCTOHUUBOCTD 1O OTHOIIICHUIO
K HEOJIarOMPUSTHBIM YCIIOBHSIM 10 CPAaBHEHHIO C OTHENBHOM 0COObI0. BHYTpH TOIMymsIHii )KUBOT-
HBIX TPYNIIMPOBKUA HOCAT Pa3HbIE HA3BAHUSI - ITPAKIbl, FAPEMBI, CTau, KOJOHUH U TaK Jajblle.

XapakTep MPOCTPAHCTBEHHOTO PACHPEICTICHUS OIEHUBAETCS M0 BEJUYHHE JUCTIIEPCHH, Xa-
PaKTEpU3YIOLIEH OTKIIOHEHUE 3HAYEHUI OTHOCUTEIILHO CPEAHETO 3HAUCHHUS:

& = Z(X _Xi)z
a-1 Q)
TJie 6% JIHCTIepCHL.
Ecmm mucnepcns 6°=0, pacripeielIeHe CUATAIOT PABHOMEPHBIM; ITPH

0 < o’<H— pacnpeneneHye Ciry4aiiHoe; eclu o> R — pacnipenenenue rpymmoBoe (CKydeH-
HOE).

[11OTHOCTh M YHMCIEHHOCTH TOMYMSIMU 3aBUCIT OT BEIWYHUH POXKIAEMOCTH UM CMEPTHOCTH
0CcOo0ei.

PoxaeMoCTh - cHOCOOHOCTH NOMYJISIMY K YBEIMYEHHUIO YHCIEHHOCTH. Paznnyator poxae-
MOCTh a0COIOTHYIO (B) — umciio HOBBIX 0co0ei 3a euHUILy BpeMeHH U yaenbHyo (b oT aHr. birth —
«POKAECHHEY) — KOIPPUIIMEHT POXKIAEMOCTH - YMCIIO HOBBIX (POAMBILHUXCS) 0co0Oel Ha O1HY 0COOb B
€/IMHHITY BPEMCHHU:

_By 4, B
Ar; N ;(4)

rne BN -uucno akToB poXKACHWI B MOMYISIIAK 3a BeCh nepuoa HabmoaeHuit At, B - pox-
JTAEMOCTh B €JIMHUITY BpEeMEHH, b- yaernbpHas poxKIaeMOCTb.

CMepTHOCTh ONPEIETISIOT KOJTMYECTBOM 0COOEH, MOTHOIINX 3a ONMPEACTEHHBIA TIEPHUOJT Bpe-
MeHu. CMepTHOCTh TO/IBEpXKEHA 0ojiee pe3KUM KOJIeOaHHsIM, YeM POXKIAEMOCTh U UTPAET TIIaBHYIO
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POJIb B PEryIMPOBaHUN YHCIICHHOCTH TIOMY/ISIIUI. AOGCOI0THAsE cMepTHOCTB (D)— 3T0 umncio ocobei,
NOTrUOIIMX B €IMHUITY BpEMEHH, yienbHas cMepTHOCTS (d ot anri.death — «rubenby) — ko3 duuenT
CMEPTHOCTH - OTHOIIICHHE a0COTFOTHON CMEPTHOCTH K YHCIICHHOCTH MOMYJISIIAN:

D= &; d= b

AT N

rae DN- unciio akToB rudenu 3a BeCh NeproT HaOIH0ISHHIA (5‘[ ); D- CMepTHOCTD B €IUHHILY
BpeMeHw; d- y/ielibHas CMEpTHOCTb.

JIMHAMMKa YMCIEHHOCTH HANpPSIMYIO CBSI3aHA C BO3PACTHOW CTPYKTYpo# nomyisiuuu. [lo ot-
HOIICHUIO K TMOIMYJISIIMN BBIICIISIOT TPH SKOJIOTHYECKHX BO3pacTa: JIOPETPOAYKTUBHBIH, PEIIPOIYK-
THBHBIN, W TTOCTPETIPOIYKTHBHBIN. B cokpamaronmxcss NOmyIsuusax MnpeodiaagaioT crapble 0cooH,
KOTOPBIC Y)KE€ HE CIIOCOOHBI IPUHOCUTH IIOTOMCTBO. Takasi Bo3pacTHasi CTPYKTypa CBUACTEIBCTBYET O
HEOJIArONPHUATHBIX YCIOBUSIX. B OBICTPO pacTymmx MOMyJAUsIX Mpeo0ialaloT MHTEHCHBHO pas-
MHO>KAFOIIHECS MOJIOZIbIe 0cO0H. B cTaOMIIbHBIX MOMYJISIIUSAX 9TO COOTHOIICHUE, KaK MpaBwio, 1:1.
[Tpyu GraronpHATHBIX YCIOBHSX B MOIMYJISAIINA HMEIOTCSI BCE BO3PACTHBIE TPYIITBI, M TIOICPKUBACTCS
CPaBHUTEIILHO CTAOWIIbHBIA YPOBEHb YMCIICHHOCTH, 3HAUYMTEIIBHYIO JIOI0 KOTOPOW COCTABIISIIOT MO-
JI0/IbIE TIOJIOBO3pEIbIe 0coOH. Bo3pacTHast cTpyKTypa MOMyJSIIUK ONpeessieTcsl HA OCHOBAaHWH JIaH-
HBIX HaOJIIOJICHUI 110 BRIOOPKaM (n):

N-= 2% -8
" ; (6)

rae N - o0wmas YKCIEHHOCTh JAHHOM BO3PACTHOM TPk n¥ - 4ucio ocoleit 310l Bo3pac-
THOH TpyMIibl B BbIOOpKE. Bo3pacTHas CTpyKTypa NOMYIALUH, KaK IIPaBUIIO, PEICTABISIETCS B BUJE
JMarpamM, B KOTOPBIX IJIOIIA/(b KKIOTO MPSIMOYTOJIbHUKA COOTHOCHUTCS C YMCIIOM OCOOEH Ipyrux
BO3PACTHBIX TPYIIII B OTHOM U TOM e MacIuTale.

CMepTHOCTh B pa3HBIX BO3PACTHBIX I'PYMINaxX HEOJMHAKOBA M 3aBUCHUT OT BUJA MOIMYJISLIUH.
W3meHenus, poucXosIiye B MOMY/sIIKK (BUJE) MO0 MEPE B3POCIIEHHS U cTapeHHs ocodelt n3o0pa-
KArOT B BUJIC KPUBBIX BDKHBAEMOCTH (puc. 1):

&

Yneno ACHMBLIWX ocober

0

v

BospacT

Puc.1. OcHOBHBIE TUITBI KPUBBIX BBDKUBAEMOCTH:

| — cMepTHOCTE cnabo 3aBUCHUT OT BHEIIHUX (haKTOPOB (TOMYMSIMK KPYITHBIX KUBOTHBIX H
YesioBeKa B OJIaronpHUATHBIX YCTIOBHUSIX );

Il — paBHOMEpHasi CMEPTHOCTh BO BCEX BO3PACTHBIX TpyMIax (TIOTOMCTBO BEAET caMOCTOS-
TEJBHBIN 00pa3 KU3HN);

I1l — BBICOKast CMEPTHOCTB B pPaHHHE MTEPUOIBI JKU3HH.

buotndeckuii moTeHIMaI MOMYJISIMI MOKHO OMKMCATh C MOMOIIBIO MPOCTHIX YPAaBHEHUH -
Mozenb Manbtyca. [locTpoeHne 3Toi MOJeNI OCHOBAaHO Ha HECKOJIBKUX JOMYIIEHUSIX :

° HE YYHUTHIBAIOTCS (PU3HOJIOTHUECKHIE U OMOXUMUYECKHE TPOIECCHI B TIOMYIISIINY;

° paccMaTpUBAIOTCS TOJIBKO TPOIECCHI POXKICHUS M €CTECTBEHHOW THOEIH, CKOPOCTH
KOTOPBIX MPOMOPITMOHATBHBI YHCIIEHHOCTH 0COOEH B TAHHBIN MOMEHT BPEMEHH;
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L4 paccMaTpuBaCTCA OJHA IIOITYJIALMAA, oe3 y4d€Tra BSaHMO,Z[efICTBHH C APpYTUMH IIOITYJIA-

LUSIMU.

Tak, B momymsiu ¢ UCXOAHOW urcieHHOCThI0 NOocoOel, 3a MPOMEKyTOK BpeMeH! AT To-
seisiercss AN HOBBIX ocoOeil. Eciu unciio BHOBb MOSIBUBIIMXCSI OCOOCH TPSIMO TPOTIOPLIHMOHATIBHO
NO u At, To uMeeM ypaBHEHHE:

AN

_ —=r-N,
AN =r-A7-N, wm AT )

rjae r —OMOTUYECKUN MOTEHIMAI MOMYJISLUU WK YAETbHass CKOPOCTh POCTa YMCIEHHOCTH.
VY enbHasi CKOPOCTh POCTa YUCICHHOCTH (IPUPOCT IMOMYJISILIMK) PACCUUTHIBACTCS KaK Pa3HUIA MEX-
Iy YEIBHOW POKIAEMOCTBIO U YIIEIBbHON CMEPTHOCTBIO:

r=b-d,(8)

r1ie b - yaenpHas poxIaeMoCTh, a d - yaenbHas CMEPTHOCTS (4,5).

g:r-N

B muddepennmansHoit hopme ypaBHEHHE pocTa: dr ,
a PeIICHUEM 3TOTO ypaBHEHHS (MHTETPaTbHON (POPMOiT) — SBIISIeTCST (PYHKIIUS

N(©)=N, -~ 9

IJIe € - OCHOBaHWE HaTypaibHOro jnorapupma. B crmydae, korma pokaaeMocTb MEHbIIE
CMEPTHOCTH MPOIIECC U3MEHEHHSI YMCIICHHOCTH HA3bIBAETCS SKCIIOHEHITMAIBHBIM 3aTyXaHUEM.

3amanue: UCTONb3Ys JaHHBIC HATYPHBIX HAOMIOIeHNH (Ta0. 1), OMUIIMTE MOMYJISIIUIO KUBBIX
OpraHu3MOB TI0 TUIAHY:

1. OnpenenuTe CpeIHIOK YUCIEHHOCTD MOIYJISALNN.

2. BrusiBute xapakrep pacrpeeseHus MOoIMyIsiig 0 OCHOBHOM TEpPUTOPUH.

3. YcTaHOBUTE BO3PACTHYIO CTPYKTYPY MOIYIISIMHN; IOCTPOMTE AUarpamMmy.

4. [TocTpoiite rpaduueckyro Moieb OMOTHYECKOro MOTEHIMANA MTOMYJISLHH.

5. Onpenenute Bpemst T o5, KOTIJ]a YUCIEHHOCTh 0COOEH N3MEHUTCS B J]Ba pa3a 1o CpaB-
HCHHIO C [IEPBOHAYATBHOMN 1 CPABHHTE ¢ pacuéTHOM Bemmantoii T 5= In%/r

6. Caenaiite BBIBOJ O CTENEHH ONArompusITHOCTH YCIIOBUH CyLIECTBOBAHMS MOIMYIISAIMN

Y JTalTe IIPOTHO3 €€ Pa3BUTHS.
Tabmuua 1. [Ipumepsl HHAWBUTYaJIbHBIX 33/IaHUI

Ne Bup opranuzmon UHCIeHHOCTh B BRIOOPKAX, ez[/KM2 Poxnaemocts | CmeptHOCTS | [Tnomans
Bap. 112 |3|4|5|6|7]8]|9|10]|B,enron D, en/rox apeana
S, KM?
1. | Bopobeii
JIOMAIITHU K
IITEHIIOB 7 |0 15/6 (0 |7 |10]12|0 |8 162,5 132 25
B3pOCIIBIX 8 |2 |8 (8 |[12|8 |6 |8 |6 |8
ITOCTPETIp. 0O |02 |1 (0 |0 |O |0 |4 |1
2. | Bopobeii
JIECHOM
MITEHIOB 5|0 |0 (6 |6 |7 [10|2 |0 |5 118,3 110 23,2
B3pPOCIIBIX 4 |0 (8 |8 |6 |8 |6 |2 |1 |3
HOCTpeIp. 1 ]2 |0 |1 |2 |1 ]2 |6 |1 |3
3. | Copoxka
MITEHIOB 4 |0 |2 |3 |6 |1 |1 (4 |1 |6 126 108 45
B3pPOCIIBIX 2 |2 |4 (2 |6 |8 |9 |2 |1 |2
HOCTpeIp. 1 ]1 0 ]1 |2 |0 |O |3 |0 |2
4. | Benxka
OOBIKHOBEHHAS
JIETEHBITIIEH 12|/8 |6 |12|5 |0 |8 |6 |8 |10
B3POCIBIX 8 |12|114|8 |10 |14 (10|12 |8 |12 112,5 67 20
ITOCTpETIp. 4 12 (2 |0 |0 |6 |4 |4 |4 |0

5. | Ex amypckuit

dopma A Crpanuna 9u3 33




MI/IHI/ICTCPCTBO HaYKH U BBICIICTO 06paSOBaHH}[ (DopMa
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET
®-Pabouyast mporpamma IUCIUTLIAHBI
Ne | Bun opranu3mos UHCIEHHOCTh B BBIOOPKAX, E1/KM” Poxxnaemocts | CmeptHOCTH | [lnommans
Bap. 112 |3|4|5|6|7|8]|9]10]B,enroxn D, en/ron apeana
S, km?
JETEHBIIIEN 2 |14 |3 |4 |6 (2 |4 |4 |6 |0
B3POCIIBIX 0|8 |8 |10|6 [10|8 |8 |6 |12 75 58 20
MIOCTpeTp. 3 /0 |2 |1 |3 |0 |2 |2 |3 ]0
6. | 3emuepoiika
JeTEHBINICH 8 |6 |6 |8 [8 |3 |6 |7 |6 |8
B3POCITBIX 2 |4 |4 |2 (4 |2 |3 |4 |4 |2 250 120 35
MTOCTpETIp. 0 |0 ]2 |0 |2 |0 |1 |1 |2 |2
7. | Ex ymacTerit
JeTEHRITIeH 4 |6 |3 |6 |4 |6 |8 |5 |6 |4
B3POCITBIX 2 |2 |5 1|2 |2 |2 |6 |3 |4 |2 124 66 21,8
TTOCTPETIPOJ. 2 |0 |J]0 |0 |2 |5 ]2 |2 |0 |O
8. | Crpmx
MITCHIIOB 2015|116 |14 |16 |14 |14 |12 | 25| 25
B3POCIIBIX 251151113 |25|7 |5 |12]10 |20 280 82 14,2
MOCTPETIP. 510 |3 |3 |5 |2 |5 |8 |5 |2
9. | Tpscory3ka rop-
Hast 8 |8 |10|2 (4 |0 |4 |6 |0 |O
NCeTEHBIIICH 4 |3 (4|2 |6 |8 |2 |2 |6 |6 85 12 25
B3POCIIBIX 0O |02 |0 0O |0 |O |0 |O |2
TTOCTpETIp.
10. | 3asm-Oensk
JIETEHBIIIEN 0 |0 2 |14 |0 0 (4 |0 4 |3
B3POCITBIX 2 |6 |4 |2 |6 |3 |2 |2 |2 |6 70 76 20
TTOCTpETIp. 4 |0 (2 |2 |2 |2 |1 |2 |2 |2
11. | Amypckuit Turp
(ew/TbIC.XM?)
JIETEHBIIIEN 2 0 0 0 1 0 0 |0 0 1
B3POCIIBIX 1 ]/0 |1 |0 |1 (0O (O |21 |1 |1 6 7 45*103
MOCTPENPOJ. 0 |O |O |O |O |O |1 |O |O |O
12. | JlanbHEBOCTOYHBIH
Jieonap
(en/Teic. kM)
NeTEHBIIIEN 1 /0 (0 |O |12 |O0O |1 |O |O O
B3POCITBIX 1 /0 {1 (1 |1 |0 |1 |0 (0 |1 11 17 30*102
MTOCTpETIp. 0 |0 ]JO |O O |1 |O |O |1 |O
13. | Mexnsens
rUMaJlaliCKUN
(en/ThIc. kM)
JeTEHBIIIEH 3 0 0 2 0 1 |4 2 0 3 52 44 30*102
B3pPOCIIBIX 2 |2 |0 (1 |3 |1 |2 |1 |0 |1
MIOCTpETIp. 0 |1 |1 |1 |1 |0 |1 |O |1 |O
14. | Bonk
(BJI/TLIC.KMZ)
JCTEHBINICH 4 |0 (3|4 |0 |1 |0 |6 |0 |4
B3POCIIBIX 8 |0 |9 |12|/6 |5 (0 |7 |5 |11 70 55 33*102
MIOCTpETIp. 2 |1 |1 (3 |2 |1 |1 ]2 |0 |3
15. | Uzro6ps
(BJI/TLIC.KMZ)
JeTEHBIIICH 6 [0 |8 |16(0 |2 |0 |3 |8 |O 166 112 90*102
B3pPOCIIBIX 12|10 |21|22|0 (4 |0 |7 |14]|8
IOCTPEnpoy. 2 |1 ]5 (4 |0 |0 |0 |2 |5 |1

Bomnpocs! k Teme:
1. Opranuszm.

2. Bun.

3. Tomymnsums.
4. Dxocucrema.
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5. TloHsTHE MOMYJISIIIUU C TOYKH 3PCHHS TCHETHKH.

6. IloHsATHE MOMYISIIINK C TOYKH 3PEHUS IKOJIOTHH.

Tema 2. CtaTnyeckue U JMHAMMYECKHE XapaKTEePUCTUKM nonyasiuuu. Mojaeab u3-
MEHEHUs] YMCJIEHHOCTH MOMYyJsiliuii ¢ y4eTOM BHYTPHMBH/JI0BOIl KOHKYypeHUHHU (MOae/b
Depx10JbCTa)

Yactb pabOTEI IPOBOINTCS B BUAE AEIOBON UIPHL.

eap padoThI: U3YyYUTh 3aBUCUMOCTh YHUCICHHOCTH MOMYJISLUMN OT MUIIEBBIX U IMPO-
CTPAHCTBEHHBIX PECYpPCOB, PACIIUPUTH MPEACTABICHUE O MATEMAaTUYECKUX MOJEIISIX B SKOJIOTHH.

Conep:kanue padoThl U METOAUYECKHE PEKOMEHIALMHU:

Mopenb TUHAMUKHU YACIEHHOCTH MOMYJISIIMU TPU OrPAaHUYEHHBIX Pecypcax MpeIosKuil
B 1845(1838?) r. ppanmysckuii maremaruk [1.D. depxronber. [locTpoeHne 3TOl MaTemMaTHye-
CKOW MOJICJIM OCHOBAHO Ha CIEAYIOMINX JOMYIIEHUSAX:

o Poct momynsiuuy orpaHuYeH KOJMYECTBOM IHUIEBBIX PECYPCOB U JIOCTYIHBIM
IPOCTPAHCTBOM, IPUTOJHBIM JUIsI MECTOOOUTAHHUS — TO €CTh OMOIOTUYECKON EMKOCTBIO CPEJIbI.
. CxopocTy IpoLEeccoB pa3MHOXKEHUS, €CTECTBEHHOM rudenu u rudenu B pe3yibTa-

T€ KOHKYPEHTHBIX KOH(QIIMKTOB MPOMOPIIMOHATIBHBI YHUCICHHOCTH OCOOCH B JAHHBI MOMEHT
BpEMEHU.

° DU3NOIOTUYECKUE U OMOXMMHUYECKUE MPOIIECCHl HE YYUTHIBAIOTCS. Y UUTHIBACTCS
BHYTPUBHUIOBAsi KOHKYPEHIUS 32 MECTO OOWTAHUS, 3a MHILEBbIE PECYpPChl, KOTOpasi TeM MHTEH-
CUBHEE, YeM BBIIIE TUIOTHOCTH TOMYJISIINH.

[Tonmymnsimus He B3aMMOAEWCTBYET ¢ IPYyruMu nonyisiusmu. Kpusas, onuceiBaroimas 3a-
MeJICHUE POCTa, ONPEISISIEMOT0 OMOJIOTHIECKON EMKOCTBIO CPEIbl HAa3bIBACTCS JIOTUCTHICCKOM
KPUBOM.

BBeném o0o3HayeHus:

N(7) — 4MCIIEHHOCTH TOMYJIAIUA B MOMEHT T;

Nmin - MUHUMAaJIbHAs YUCIECHHOCTh KOTOpas OOEeCreYyrMBaeT BOCIPOM3BOJCTBO. bynem
CUMTAaTh, YTO CPEIHSS yJeIbHAsI POXKIAEMOCTh BBIPAKAETCS MOJIOKUTEIBHON MOCTOSIHHOM b, He
3aBUCSIICH OT BPEMEHH M pa3Mepa MOMYISIIHK, & CPEAHSS YAeIbHAs CMEPTHOCTh B PE3yJIbTaTe
€CTECTBEHHBIX MPHUUYMH BBIpakaeTcs KodpduimeHToM d, Takke He 3aBUCAIINM OT BPEMEHU H
TUIOTHOCTYU TOMYJISIIHH.

[To Mepe yBemWYeHHS TUIOTHOCTH TOMYJISIIIMM BO3PACTAe€T YUCIO KOHKYPEHTHBIX KOH-
(GIUKTOB CO CMEPTETBHBIM UCXOJIOM, BEPOSITHOCTh KOTOPBIX ONPEAETSETCS BEIUUYUHOM -5N2, rae
0 - ko3(puumeHt rudenu 3a c4ET KOHKYPEHTHBIX KOH(IMKTOB.

CocraBuM YpaBHCHHUEC NTUHAMUKH YUCIICHHOCTH MOIYJIAIIUN:

;ﬂ:(b—d—é‘N)-N:rN—é‘N"‘
- .

; (D)
rzie r -ONOTUYECKHIA TOTEHIMAN momyssauuu (r = b-d).
Pemaem nenuueninoe auddepenimanbHoe ypaBHeHue (2):

N £
di: _[(’N - SN¥Hdt=> I L_IHM: rt
8, dt 1 N, r-8N, _
OTCIOI[E[, YpaBHCHHUEC NU3MCHCHHA YUCIICHHOCTHU B HHTCFpaHLHOﬁ Q)OpMeZ
No?'
N{t)= NN, .

. r
5 (3)

ITockOIBKY YMCIEHHOCTh MOMYJSLUN B €CTECTBEHHBIX YCIOBHUSX HUKOIZIA HE OCTA&TCs
IIOCTOSIHHOM, @ UCHBITHIBAET KojeOaHMs BOJIM3M MAaKCHUMaJbHOIO 3HAYEHUS, XapaKTepucTUYe-
CKOH BEJIMYUHOM Ipo1ecca MPUHATO CYUTATh T o9 - MOMEHT BPEMEHHM, KOT[a YUCIEHHOCTD I10-
nyasauu coctaBiasier 90% oT crauMoHapHOM (MakcuMmanbHOM). KoopauHatel Touku meperuda
rpaduka N(t)-Tk u Nk (4)- 370 KpUTHUECKUIT MOMEHT pa3BUTHS, KOTJa HAUMHAET MPOSBIATHCS
MEXBUJI0BasE KOHKYPEHIIHS:

{r—8Ny)-e™ +6N0, py £ > ®
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r
25 (4)
Ecnm n3BecTHO HambobIIee YKCIIO 0co0eH MpH TaHHOW OMOIOTHYECKON EMKOCTH CPEIbI

(K miin Nmax), ypaBHEHHE Il TOCTPOCHHSI MOJICITU TIPUOOpETACT BU/I;

Ne - @-dvg S e on,

Ny

(5).

3anaHue:

1. Ucnonb3ys 1aHHBIE CBOETO BapHaHTa MMOCTPOUTH JIOTUCTUYECKYIO MOJEIb U3MEHEHUS
YU CJIEHHOCTHU HOIMYJIALNH.

2. VHTepnpeTupoBaTh MOJI€Nb, ONMCAB AUHAMUKY MOMYJISILIUU 110 CIEAYIOLUMM apamMeT-
pam: Nmax - YMCIIEHHOCTb MOMYJISIUU B CTAllMOHAPHOM COCTOSIHUM; Tog - XapaKTepUCTUUECKOE
BpeMsi, KOrJla YuciIeHHOCTh nomyssiuuu gocturaet 90% ot N(max); Nypur. B Typur.- KpUTHYECKAS
YHCJICHHOCTh U BPEMsl, KOT/Ia B TOMYJISIMA HAYWHACT MPOSBISATHCS BHYTPUBHUIOBAsI KOHKYpPEH-
us;

3. Caenatb NPOTHO3 PA3BUTHUS TOMYJISIINAN.

Bapuanmuvl unougudyanvnvix 3a0anuii

Bap. | Buja KHBOTHBIX N min b, en/rox d, en/rox J, en/rox
1 Kpomuk 10 3 0,3 0,005
2 Jsaten 18 15 0,2 0,003
3 Kocyst 12 0,5 0,05 0,007
4 Ex amypckuii 10 3 0,3 0,002
5 Jloch 25 0,4 0,04 0,001
6 AMYPCKHH TUTD 45 0,2 0,08 0,002
7 Wsoira 20 1 0,6 0,001
8 Crepx 25 1,2 0,3 0,001
9 Toy6ast copoka 15 1,5 0,3 0,001
10 JlambHEBOCTOYHEIH JIeOTapa 30 0,3 0,07 0,001
11 Pricn 30 0,3 0,1 0,002
12 Kaban 45 1,2 0,1 0,001
13 U3106p 12 0,5 0,3 0,008
14 YTKa MaHZapUHKA 23 1,2 0,4 0,001
15 Cepas nams 15 1,1 0,2 0,001
16 Bonk 2,0 2,0 0,5 0,001

Bormpocs! k Teme:

1. Crarnyeckue XapakTepUCTUKHU MOMYJIALUHU: 001Iasi YUCICHHOCTD, IIJIOTHOCTh, CTPYK-
Typa (pa3MepHasi, BO3pacTHas, 10JI0Bas).

2. CBs3b MEX]ly pa3MepaMH OpraHU3MOB U IJIOTHOCTHIO MOMYJISIHH.

3. Tlomynsmwsi B MPOCTPAHCTBE: CIydaifHOE, arperupoBaHHOE (IIATHUCTOE) M PETyIsip-
HOE pa3MelIeHne 0cooeil.

4. TeppuropuallbHOE TOBEICHHE.

5. CooTHolIEHHE 3aTpaT HA OXpaHy TEPPUTOPHHU U MOIYYAEMBIX ITPH STOM BBITOJ.

6. JlnHamMHUeCKHe XapaKTEPUCTUKU MOIYISIUU: CKOPOCTh POCTa YHCICHHOCTH, POXK-
JTAeMOCTb, CMEPTHOCTb, UHTEHCUBHOCTh UMMUTPAIIMU U SMUTPALIHH.

7. JluHamMKa MOMYJSLIUU Kak OalaHC MPOTEKAIOIIUX B HEH MPOIECCOB.

8. Pacnpenenenue cMEpTHOCTHU IO BO3PACTaM.

9. KoropTHble (TMHAMUYECKHE) M CTATHUECKUE TAOJUIBI BEDKUBAHUS (IOKUTHS): CIIO-
COOBI UX TOCTPOCHHUS.

10. Pacuer oxxumaeMoi MpPOJOKUTEILHOCTH JaTbHEHIIEH KU3HHU I pa3HBIX BO3pac-
TOB.

11. OcHOBHBIE TUIIBI KPUBBIX BEKUBAHUS OPraHU3MOB.

12. Jlemorpaduueckre TaONULbl, yYUTHIBAIOIINE HHTEHCUBHOCTD Pa3MHOKEHUSI.

13. Onpenenenne k03¢ HUMeHTa BOCIIPOU3BOICTBA.
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14. Bpemsi reHepaiuy U CrocoObl €ro OIICHKH.

15. DKcnoHEeHIMaIbHBIN POCT MOMYIISILIUH.

16. CxkopocTh IKCIIOHEHIIMATIBHOTO POCTa: €€ 3aBUCUMOCTh OT XapaKTepUCTUK OpraHu3Ma
(pa3mepa u ap.), 00ECIIEUEHHOCTH PECYPCAMHU U YCIIOBHM CPEJIBIL.

17. CtabuiibHOE BO3paCcTHOE paclpe/ieicHue.

18. Pacyer ckopoCTH 3KCIIOHEHIIMAIBHOTO POCTA M0 IeMOTrpapUUeCKUM TabIUIaM.

19. PenpoaykTuBHasi CTpYKTypa MOMYJISIUH.

20. Pa3Hble TUIIBI BO3PACTHOM CTPYKTYPHI HOMYJSIUN U UX CBS3b C AMHAMHUKOW YUCIICH-
HOCTH.

21. lunamuka OMOMacChl TOMYJISIUH.

22. TlpoGiiema TMHAMHUKY YUCIICHHOCTH TTOMYJISIIAM.

23. Jloructrueckasi MOJIeb PETYISIIH POCTA YHUCICHHOCTH: IPEAOCHUIKH U CIICACTBHS.

24. DddexT 3anazapBaHus U aBTOKOJICOAHHS YUCICHHOCTH.

25. Bocripou3sBeieHre aBTOKOJIE0aTeIbHOTO peXUMa B TAOOPATOPHBIX SKCIIEPUMEHTAX.

26. ®akTophl 3aBUCUMBIC U HE3aBUCUMBIE OT IJIOTHOCTH.

27. MUHUMAIIBHBINA pa3Mep MOy, HEOOXOJUMBIH s €€ OJIaronolyqyHoro CymecT-
BOBaHUS.
Tema 3. MexaHu3Mbl NOJePKAHUA YUCIEHHOCTH, IJIOTHOCTH M TeHETHYECKOIl reTeporeH-
HOCTH MOy JISIIH I
Penienne cuTyalmoHHBIX 3a/1a4, paboTa M0 MEKPOTrpynnam

Heap pabdoThl: HAYUYNUTHCS AHATU3UPOBATH CTATUCTUYECKUE JaHHbIE U OOBSCHUTH H3Me-
HEHHS YUCIICHHOCTH TOMYJISIANA PA3IMYHbBIX BUIOB )KUBOTHBIX.

OO0opynoBaHme: CTAaTUCTHUECKUE JTAHHBIE, OTPAXKAIOLIUE JUHAMHUKY YHCICHHOCTH MOMY-
JSIUIN Pa3TUIHBIX BHJIOB )KUBOTHBIX.

Xoa pa0doThi:
['pynma cTyaeHTOB pa3aenseTcsi Ha MEKPOTPYIIIHI 110 4-5 4eloBeK.

3anaHus:
1.  3anmonnure Tabmauily
Bug perynauuu 4ucieHHo- XapakTepucTuKa [Tpumepst
CTH
2.  PaccmotpuTe Bce BO3MOYKHBIE TIOCIIEICTBHS MMOBBIIICHUS TUIOTHOCTH MPH YCIOBHH OT-

PAHUYEHHOCTH TEPPUTOPUU AJIs TOMYJIALIHIM:
MBEIIIENH-TTOJIEBOK;

COB;

capaHuu;

BOJIKOB;

¢bazaHoB;

KpPOJIMKOB;

CJIOHOB.

3. Tloctpoiite rpaduK U3MEHEHHUsT 3arOTOBOK MIKYPOK 3aiilla — Oensika Ha ceBepe Poccun
3a 25 net (0o0BeM 3aroToBOK mpuBoAuTCs B Oannax). bamner: 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 ocu X mokakuTe rojpl, a o ocu Y — o0beM 3aro-
TOBOK B Oamnax. [Ipoananu3upyiiTe u3MeHEHUsI B KOJIMYECTBE 3aTrOTOBOK IIKYp 3aiila — Oemnska.
CKOJIBKO JIET COCTaBJISIET OJUH LIMKJI B JUHAMHKE YHCIICHHOCTH STOr0 BHAA KUBOTHHIX? HazoBu-
Te (haKTOPBI, KOTOPHIE MOTYT BBI3BATh MOIOOHBIE IEPUOAMUECKUE KOJEOAHUS YMCICHHOCTH 3aii-
na — Oensika. BeiBox: mepeunciute GpakTopsl, BAUSIOMINE HA YUCICHHOCTD MOMYJIAINN pa3iny-
HBIX BUJIOB JKHBOTHBIX.

Tema 4. B3aumopaeiicrBus nonyJasinuii. KomnborepHoe Moae1MpoBaHue B 3KOJIOTMU
YacTh pabOThI IPOBOAKUTCS B (DOpME IUCKYCCUH
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eab padoThbl: U3y4EHUE U MOCTPOCHUE MOJICIEH KOHKYPEHIUM M B3aMMOOTHOILICHUI
«XHUIIHUK-KEPTBAY.
Conep:xanue padoThl M METOAUYECKUE PEKOMEHAAMH
BHyTpuBH10Basi KOHKYpeHIUs] B MOMYJSIIUN C JUCKPETHBIM pa3MHoOkeHHeM. [[1s
MOMYJISILUKA C AUCKPETHBIM Pa3MHOXKEHHEM (HEKOTOpbIE BUbl PACTEHH, HACEKOMBIX U T.[.) MO-
KOJICHHSI Y€TKO Pa3HECEHBI BO BPEMEHH M OCOOM Pa3HBIX MOKOJEHHUH HE COCYIIeCTBYIOT. Ymc-
JICHHOCTh TaKOM MOMYJISIUU MOXHO XapakTepu3oBaTh unciaoM Nt u cuurtaTh t BeIMUMHOM uc-
KpPETHOM - HOMEPOM MOIYJISIUH.
Opna 13 Mozenelt MeKBHUI0BOM KOHKYPEHIIMU B 3TOM CIIy4ae BBIPAXKAETCsl ypaBHEHHEM
N N:-R L
T (@ N @
3neck R - cKopocTh BOCIIPOM3BO/ICTBA MOMYJISILIMKA B OTCYTCTBHH BHYTPUBUOBON KOHKY-
peHuun (MaTeMaTHYeCKH 3TO COOTBETCTBYET ciydato a = (). Torna ypaBHeHHe ornpeensieT npo-

CTO M3MEHEHUE YHCIEHHOCTH TOMYyJSAIUU 1O 3aKOHYy TIE€OMETPUYECKON MpOrpeccuu:
N:= No-R', rue No - HauaibHass YUCIAEHHOCTD ITOMYJISLIH.

3HaMeHAaTeIh B yPABHEHUHU OTPAYKACT HATHMYNE KOHKYPCHIINH, JEIAIOIICH CKOPOCTh POC-
Ta TEM MEHBIIIE, YeM OOJIbIIIE YUCICHHOCTD TOMYJISIuK; a u b —

napaMeTpbl MOJICITH.

Hcxonupie mapaMeTpsl MOJICIH:

e R - cKOpOCTh BOCTIPOM3BOJICTBA;

e Np - HauanbHas YUCICHHOCTh MOMYISAIUU;

® 3 - mapameTp, XapaKTePU3yIOIUi HHTEHCUBHOCTh BHYTPUBHI0BON KOHKYPEHITHH.

XapakTepHasi 4epTa BOJIIONUU TpU D=1 - BBIXOJ YMCIEHHOCTH TMOMYJISIIMKA HA CTAIHO-
HapHOE 3HaUeHUE MPH JTOOBIX 3HAUCHUSAX APYrux mapameTpoB. OgHAKO, B IPUPOJIE TaK ObIBAaET
HE Bceraa, u bosiee o0mmas Moenb npu b=l orpakaer npyrue, 60s1ee CI0XKHbBIE, HO PeaabHO CY-
IICCTBYIOIIHUE, BHJIBI SBOIOIUH. DTHX BUIOB MOJICIh OIMCHIBACT YETHIPE:

1) MOHOTOHHOE YCTaHOBJICHHE CTAIlMOHAPHON YMCIEHHOCTH MOMYJISIIHH;

2) KonebaTeIbHOE YCTAaHOBIICHUE CTAIIMOHAPHON YUCIICHHOCTH TTOMYJISITIH;

3) ycToiuMBBIE MpeeNbHbIE [IUKJIBI H3MEHEHUS YNCICHHOCTH MOMYJISINY;

4) ciydJaiiHbIe U3MEHEHUS YHCICHHOCTH TIOMYJISAIUNA 03 HAIMYUS SBHBIX 3aKOHOMEPHO-
cTed (TMHAMUYECKUH XaocC).

BuyTpuBH/I0Basi KOHKYPEHIIUsI B MOMYJISIIUH C HEMPEPHIBHBIM pa3MHOKeHHeM. Ma-
TeMaTH4ecKasi MOJIeTb B IaHHOM CJly4ae CTPOUTCS Ha OCHOBE Au(depeHIInanbHbIX YpaBHEHUN.
Haubosee n3BecTHa Tak Ha3bpIBaeMast JIOTHCTHYCCKAS MOJICITb:

~— —7.N-
da

dN (KI;N)

)

HcxonHble mapamMeTpsl MOJIEIN:

® I - CKOPOCTb POCTA YUCICHHOCTH IOIYJISILUU B OTCYTCTBUE KOHKYPEHIINH;

e K - mpenenpHOE 3HAUE€HUE YUCICHHOCTH MOIYJSIUH, IPU KOTOPOM CKOPOCTH pOCTa
CTAHOBUTCSI PaBHOM HYJIIO;

¢ Ny - HayabHast YUCIACHHOCTD MOMYJISIIH.

MexBua0Bass KOHKypeHIUs. B 5ToM cilydae uccienyercs KOHKYPEHLMs OIS,
notpebssomux oodumit pecype. Ilycts N1 u Nj - 9MCIeHHOCTH KOHKYPUPYIOUIMX MOMYJISLUMN.
Mopnens (Ha3biBaeMas Takxke Mozeinbto JIoTku-BonbTeppel) BeipaxaeTcs ypaBHEHUSAMU
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dN1 NKl—Nl—Om-Nz
- =Tri 1
dt K 1 ’ (3)
dN> K>— N2— a2+ N1
=r2-Na2-
dt K>

CopepxaTenpHblil CMBICI TAPaMETPOB MOXHO MOHATh U3 CPaBHEHMSI C MIPEbIAYILENH MO-
JeNbI0. JIOIIOJIHUTENBHBIE TAPaMETPhl (12 U Q1 OTPAXKAIOT MHTEHCUBHOCTh MEKBHUI0BOM KOHKY-
peHLUN.

I'maBHBII BOIPOC, KOTOPBIA MHTEPECYET MCCICNOBATEN MEXKBHIOBOM KOHKYPEHLHHU -
IIPU KaKHUX YCJIOBMSIX YBEIMUYMBAETCS MM YMEHBIIAETCS YMCIEHHOCTh Kaxkaoro Buzaa? Jlannas
MOJIEJIb IIPEJICKA3BIBAET CIEAYIOUINE PEKUMBI 3BOJIIOLNUN B3aUMOIECHCTBYIOIINX MOMYJISALMN: yC-
TOMYMBOE COCYILIECTBOBAHUE WJIM IOJHOE BBITECHEHHUE OJTHOM U3 HUX.

Cucrema «XHIIHUK-KepTBa». B 3T0H cucreMe cuTyanus 3HAYUTENBHO OTINYAETCA OT
peabIayleld. B 4acTHOCTH, eciiu B Cllyd4ae KOHKYPUPYIOIIMX NONYJISIUN NCYE3HOBEHHE OJHOU
03HauyaeT BBIUTPBILI JUIsl APYroM (JIOMOJIHUTENIBHBIE PECYPChI), TO HCUE3HOBEHHUE OKEPTBBI» Bile-
YeT 3a COOOH M MCUE3HOBEHUE «XUIIHUKA», JIs1 KOTOPOIrO B IPOCTEHILIEH MOAEIHU «KEPTBa» SB-
JSETCSI €IMHCTBEHHBIM KOPMOM.

O6031auuM uepe3 C YHUCICHHOCTh MOMYJIALNMU XUIIHUKA U yepe3 N - Momyssiuuu xepT-
Bbl. OJ1Ha U3 U3BECTHBIX MOJEJIEH BBIPAXKAECTCS CIAEAYIOUIMMHI YPABHEHUSMMU:

dN

— =7-N—a-C-N,
dcC

— =f.-a-C-N—gqg-C
77 S a q

B nepBoe ypaBHEHHE 3a70K€H CIEAYIOMMA CMBICI. B OTCYTCTBHUU XUITHUKOB (T.€. TIPH
(C=0) 4YUCIEHHOCTH KEPTB PACTET IKCIIOHEHIIMATIBLHO CO CKOPOCTHIO I, T.K. MOJIENIb HE YUUTHIBACT

BHYTPUBUJOBON KOHKypeHIuH. CKOpOCTh pOCTa 4Hcla KEpTB (T.€. E) YMEHBIIAETCS TEM

0oJbIIe, YeM yalle IPOUCXOISAT BCTPEUU MpEeACTaBUTENECH BUIOB; a - KOIPPUIMEHT d3PPEeKTHB-
HOCTH ITOKCKa.

Bropoe ypaBHeHHe roBOpHUT 0 cieayroueM. B oTCyTCcTBUU jKePTB UMCIEHHOCTh XUIIHU-
KOB AKCIIOHEHIIMAJIbHO YOBIBAE€T CO CKOPOCTBIO (]; MOJIOKUTENBHOE ClIaraéMoe B MPaBOW 4yacTu
ypaBHEHUSI KOMIICHCUPYET 3Ty yObUIb; f - KOAQPUIIUEHT 3P PEKTUBHOCTH Mepexo/1a MUIIH B MO-
TOMCTBO XHIIHUKOB.

PexoMeHanmm K BBIMOJIHEHUIO PabOTHI:

1. TIpu mpoBeseHUMN pacyeToB HEOOXOAUM KOHTPOJIb TOUHOCTH Pe3y/IbTaTOB M yCTOWYU-
BOCTH NMPUMEHSIEMOIr0 YHCIEHHOro Merona. [ 3TOro JAOCTaTOYHO OTPAaHUYUTHCS SMIMpHYE-
CKMMH NpueMaMu (HampuMep, COITOCTABIEHUEM PEIIECHUN, TOJIyYEHHBIX C HECKOJBKUMH Pa3HbI-
MU IIaraMH 110 BPEMEHH).

2. llenecooOpa3HO MPUMEHATH ISl MOJEIHUPOBAHUS CTAaHIAPTHBIE METO/bl WHTETPUPO-
BaHus cucteM IupdepeHHaNIbHbIX YpaBHEHHM, ONMHUCAaHHBIE B MaTeMaTHYECKON JUTepaType.
[Tpocreiitume meTopl (MeTo Dityiepa) yacTo OBIBAIOT HEYCTOWYHMBBI U MX MPUMEHEHHUE BEAET K
JUIIHEMY pacXoay BPEMEHH.

3. Pe3ynbTarel MOIETMPOBAHUS CIIEAYET BHIBOJUTH HAa SKPaH KOMIIBIOTEpA B CIIEIYIOIIUX
BUJAX: TaOJIMIbI 3aBUCUMOCTEN YMCICHHOCTH IMOIMYJIALUN OT BPEMEHHU, I'pa)KU ITUX 3aBUCHU-
MOCTe. YMECTHBI 3BYKOBBIE CUTHAIBI (OHM - B KPUTHUYECKHE MOMEHTHI JJISI MOJICIUPYEMOTO
mporiecca, Ipyrue - yepe3 HeKOTOPhId (PUKCHPOBAHHBIN OTPE30K MPOMACHHOTO ITyTH | T.1I.).
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4. Ilpu BBIBOJE pe3y/ibTaTOB B TAOIMYHOM BHUJE CJIEAYET YYUTHIBATh, YTO COOTBETCT-
BYIOIIMI IIar 10 BPEMEHU HE MUMEET MPAKTUYECKH HUYETO OOIIEro ¢ MaroM MHTETPUPOBAaHUS U
orpezensercss yai00CTBOM M JOCTaTOYHOM IMOJIHOTOW JJIsl BOCIIPUSITUSI PE3yIbTAaTOB Ha DKPaHE.
DKpaH, CIUIONIb 3a0UTHIN YMCIIaMu, HE TTOAJAeTCsl BOCIPUATHIO. BBIBOJMMEBIE Yncia cieayeT pa-
3yMHBIM 00pa3oM GopMaTHUpPOBaTh, YTOOBI HE3HAUAIIME HU(PBI MPAKTUYECKH OTCYTCTBOBAJIH.

5. Ilpu BbIBOJE pe3ynbTaToOB B rpaduyueckoi popme rpaduku J0IKHBI OBITH TOCTPOCHBI
TaK, Kak 3TO MPUHATO B MAaTEeMaTUYECKOM JuTepaType (C yKa3aHHeM TOro, Kakue BEeIHYUHBI OT-
JIO’KEHBI IO OCSAM, MaclTabamu U T.1.).

6. ITockonpky TabaUIBI U TpadUKKU HA OJHOM SKpaHE OOBIYHO HE MOMEMIAIOTCA, YI00HO
c/enaTh MEHIO, B KOTOPOM I0JIb30BaTEb BRIOMPACT JKEJIAeMbIi B HACTOSIIIMI MOMEHT BH/I Tpe /-
CTaBJICHUS PE3YJIbTATOB.

3ananus Kk jadbopaTropHoii padore

1. Beinucath MaTeMaTUYECKYIO MOJEIb, OMPEIEINTh COCTaB HabOpa BXOJHBIX MapaMeT-
POB U X KOHKPETHBIC YUCIIOBBIC 3HAUCHHSL.

2. CrpoekTHpoBaTh MOJI30BaTENbCKUI UHTEp(delc MporpaMMbl MOJEIUPOBaHUS, 00pa-
masi ocoboe BHUMaHKE Ha (OPMBI MIPEICTABICHUS PE3YIbTATOB.

3. BribpaTts MeTon uHTerpupoBaHus AuddepeHnnaIbHbIX YpaBHEHHI MO, HAUTH B
O0uOIMOTEeKEe CTaHAAPTHBIX MPOrPaMM WM pa3padoTaTh CaMOCTOSTEIBHO MPOrpaMMy HHTETPH-
POBaHMUS C 3aJaHHOW TOUHOCTHIO.

4. IlpousBecTH OTJIaAKy U TECTUPOBAHUE TIOJTHOW IPOrPAMMBI.

5. BBINOTHUTH KOHKPETHOE 3a/1aHue U3 CBOETO BapuaHTa pabOTHI.

6. KadecTBeHHO MpoaHAIM3UPOBATH PE3YIbTATHI MOICITUPOBAHUSI.

7. Co31aTh TEKCTOBBIN OTYET 110 JIAOOPATOPHOU paboTe, BKIIOYAIOIINIA:

TUTYJBHBIN JHCT (Ha3BaHUE paOOTHI, HCIIOIHUTENb, TPYIINA U T.1.);
MIOCTAHOBKY 3a/1a4M U ONMCaHUe MOJIeIH;
pe3yIbTaThl TECTUPOBAHUS TIPOTPAMMBIL;
pe3yJbTaThl, HOTYYECHHBIE B X0/1€ BHIIOJIHEHU 3aJaHUs (B pa3IMuHbIX opMax);
KayeCTBEHHBIN aHAJIHN3 PE3yIbTaTOB.
Bapuaunrtbl

I

Bapmuanr 1.

N3yuuTh XapakTep 3BOJIOLMM MOMYJALNHU, ONUChIBaeMblii Mojienbto (7.31), mpu 3Have-
ausx nmapametpoB b =1, R =1, No= 100 B 3aBUCHMOCTH OT 3HAYCHHS ITapaMeTpa d B AMara3oHe
0,1<a<10.

EcTb 11 KauecTBEHHBIE pa3IMuusl B XapaKTepe IBOJIOIMH B 3aBUCUMOCTH OT 3HAUEHUS a?

Bapmuanr 2.

N3yuuTh XapakTep 3BOJIOLMM MOMYJALNHU, ONUChIBaeMblii Mojienbto (7.31), mpu 3Have-
ausx mapametpoB b =1, R =4, No= 100 B 3aBUCHMOCTH OT 3HAYCHHS ITapaMeTpa d B AMAara3oHe
0,1<a<10.

EcTb 1 kauecTBEHHBIE pa3IMuus B XapaKTepe IBOJIOIMH B 3aBHCUMOCTH OT 3HAYCHHUS a7

Bapuanr 3.

N3yunts Xapaktep 3BOJIOLUYU MOMYISIIIMK, ONMUChIBaeMbIN Monenbio (7.31), mpu 3Have-
Husix mapameTpoB b =4, R = 1, Ng= 100 B 3aBUCHMOCTH OT 3Ha4YCHUS MIapaMeTpa a B JHara3oHe
0,1<a<10.

EcTb 1 kauecTBEHHBIE pa3INuus B XapaKTepe IBOIIOIUH B 3aBUCUMOCTH OT 3HAYCHHS a7

Bapuanr 4.

N3yunTh XapakTep SBOJIONHUU TOIMYJSIIIUN, OMUChIBaeMbIi Moaenbio (7.31), mpu 3Have-
Husix mapameTpoB 8 = 1, R = 1, Ng= 100 B 3aBucHMMOCTH OT 3Ha4eHUs mapaMeTpa b B quanazone
0,1<b<10.

EcTb 1Tn KauecTBEHHBIC pa3IHyKsl B XapaKTepe IBOJIOIMU B 3aBUCUMOCTHU OT 3Ha4eHus D?

Bapuanr S.
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N3yunTh XapakTep SBOJIONMH TOIMYJSIIIUN, OMUChIBaeMbIi Mojaenbio (7.31), mpu 3Have-
Husix napameTpoB @ = 1, R =4, No= 100 B 3aBUCHMOCTH OT 3HaYCHHS MapaMeTpa b B quana3oHe
0,1<b<10.

EcTb 111 KauecTBEHHBIC pa3IM4Ks B XapaKTepe IBOJIOIMU B 3aBUCUMOCTH OT 3Ha4eHus bh?

Bapuanr 6.

N3yuuth XapakTep 3BOJIOLUYU MOMYISILIMM, ONUCBIBAEMbIN Mozenbio (7.31), nmpu 3Have-
Husix mapameTpoB a = 3, R = 1, Ng= 100 B 3aBUCHMOCTH OT 3Ha4YeHUs apaMeTpa b B quamasone
0,1<b<10.

EcTb 111 KauecTBEHHBIC pa3IM4Ks B XapaKTepe IBOJIOIMU B 3aBUCMMOCTH OT 3Ha4eHust b?

Bapuanr 7.

N3yuuth XapakTep 3BOJIOLUYU MOMYJISILIMM, ONUCHIBAEMbIN Mozenbio (7.31), mpu 3Have-
Husix mapametpoB a = 3, b = 1, No= 100 B 3aBUCHMOCTH OT 3Ha4eHUs mapamerpa R B quamnasone
1<R<4.

EcTh 11 xadyecTBEHHBIE Pa3IMyMs B XapaKTepe HBOJIIOIHMH B 3aBHCHUMOCTH OT 3HAUYCHUs
R?

Bapuanr 8.

W3yuuth Xapakrep 3BOJIOLUU MOMYJSILIMM, ONMUChIBAEMbIN Mojenbio (7.31), mpu 3Have-
HusIX mapameTpoB a = 3, b = 4, No= 100 B 3aBUCHUMOCTH OT 3Ha4eHUs mapamerpa R B quamnasone
1<R<4.

EcTbh 1M xaduecTBEHHbIE Pa3/IMyMs B XapaKTepe HBOJIIOLMU B 3aBUCUMOCTH OT 3HAUY€HUs
R?

Bapuanr 9.

PeanuzoBats mozens (7.31) npu cnenyromux Habopax 3HAUEHUH TapaMeTPOB:

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

2) No=100,a=1,R=2,b=14;

3) No=100,a=1,R=4,b=3.5;

4) Ng=100,a=1,R=4,b=45

1 U3YYUTb BUJ] COOTBETCTBYIOLIUX PEKUMOB IBOJIIOLINH.

Bapuant 10.

s monenu (7.31) B daszoBoit miockoctu (b,R) HaliTi rpaHuIibl 30H, pa3AesSioONInX pe-
JKUMBl MOHOTOHHOTO U KOJ€0aTeIhbHOr0 YCTAHOBIIEHUS CTAllMOHAPHON UYMCICHHOCTH MOIYIIS-
A U3Yy4aE€MON CUCTEMBI.

Bapmuanr 11.

s monenu (7.31) B daszoBoit miockoctu (b,R) HaliTi rpaHuIibl 30H, pa3fAesioONInX pe-
UM KOJIeOaTeIbHOTO YCTAHOBJICHUSI CTAIMOHAPHOM YMCIEHHOCTH MOMYJSAIUN U3y4yaeMoil cuc-
TEMBI U PEKUM YCTOMUMBBIX TIPEACITBHBIX ITUKIIOB.

Bapuant 12.

PeanuzoBath MoaennpoBaHrue MEKBUAOBONW KOHKYpeHINH 110 popmyinam (7.33) npu 3Ha-
YeHUsIX mapameTpoB =2, =2, K;=200, K,=200, ¢, =0,5, a,, =0,5. [Ipoananmu3uposars 3a-
BUCUMOCTb CYJIbOBl MOMYJSALUUNA OT COOTHOIICHHS 3HAYEHMH HUX HadalbHOM YHCIEHHOCTU
N;,NJ.

Bapuant 13.

PeanuzoBath MoaenupoBaHrue MEXKBUAOBONW KOHKYpeHINH 110 popmyinam (7.33) npu 3Ha-
YeHUsIX MmapamMeTpoB =2, =2, K;=200, K,=200, Nl0 =100, Nf =100.. [Tpoananu3zupoBars 3a-
BUCHUMOCTH CyJIbOBI MOMYJISIIUNA OT COOTHOIICHHUS 3HAaYeHUH KOA((ULIMEHTOB KOHKYPEHIINH Q12
Uuo 1.

Bapuanr 14.

Hoctpouts B dazosoit miockoctr ( N, N{”) rpanuis! 308, pasaensomux kakue-m6o

JIBa peXXHMMa ABOJIIOLIMY KOHKYPUPYIOLIUX NOMYJSIUK (B cOOTBETCTBUU ¢ Mozenbto (7.33)). Oc-
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TaJIBHBIC MMapaMETPBI MOACTIN BbI6paTB ITPOXU3BOJIbHO. Vuectn IIpU 5TOM, YTO PEKUM YCTOI\/'I‘II/IBO-
T'0 COCYICCTBOBAHUA HOHYJ'IHHI/II‘/'I MOXKET B IIPUHIUIIC PCATIN30BATHC TOJIBKO IIPU &, * &y, <1.

Bapuanr 15.

[IpoBecT MoaenMpOBaHUE AMHAMUKH YHCICHHOCTH TIOMYJSIUNA B CUCTEME «XUIIHHK-
xeptBay (Moaens (7.34)) npu 3HaueHusx napamerpos I =5,a=0,1, q =2, f=0,6. [Ipoananu-
3UpPOBATh 3aBUCUMOCTD UCXOJIa IBOIOIIMH OT COOTHOIICHHS 3HaueHuH mapameTpoB Nou Co.

Bapuanr 16.

[IpoBecT MoaenMpOBaHUE AMHAMUKH YHCICHHOCTH TIOMYJSIUNA B CUCTEME «XUIIHHK-
)kepTBa» (Moaensb (7.34)) npu 3naveHusx napamerpoB I =5, a=0,1, q =2, No =100, Cy = 6.
[Tpoananu3upoBaTh 3aBUCUMOCTh PE3yJbTaTOB MOJCIMPOBAHUs OT 3HaueHusi mapamerpa f B
nuanasone 0,1< f< 2,

Bapmuanr 17.

[IpoBecT MonaenMpoBaHUE AMHAMUKH UYHCICHHOCTH MOMYJSIUNA B CUCTEME «XHUIIHHK-
xeptBay (Monenb (7.34)) npu 3HadeHusx mapametpoB r =5,a=0,1, f=2, No =100, Cy = 6.
[Ipoananu3upoBaTh 3aBUCUMOCTb PE3YyJIbTATOB MOJCIMPOBAHMS OT 3HAUEHUS MapameTrpa ( B
muana3one 0,1<q < 2.

Bapuant 18.

[IpoBecT MonaenMpoBaHUE AMHAMUKH UYHCICHHOCTH MOMYJSLIUNA B CHCTEME «XHUIIHHK-
xeptBay (Moxaenb (7.34)) npu 3HaueHusx mapamerpoB a = 0,1, f=2, 9 =2, Ng = 100, Cy = 6.
[Ipoananu3upoBaTh 3aBUCUMOCTb PE3YyJIbTATOB MOJCIMPOBAHHS OT 3HAUEHUS MapameTrpa ( B
nuamaszone 0,1<r <2,

Bapuanr 19.

[IpoBecT MojaenMpOBaHUE JWHAMUKH YHCICHHOCTH TOMYJISAIUNA B CHCTEME «XHUIIHHK-
xeptBay (Mozaens (7.34)) npu 3HaueHusx mapamerpoB I =5, q =2, f=2, No =100, Cy = 6.
[Tpoananu3upoBaTh 3aBUCUMOCTH PE3YyJIHTATOB MOJICIIMPOBAHMS OT 3HAYCHUS IMapamerpa ( B
nuramnasone 0,1<a < 2.

Bapuant 20.

Mopens (7.34) npeackas3blBaeT CONMPSHKEHHBIE KOICOAHMS YUCICHHOCTH KEPTB U XUIITHHU-
koB. MccrnenoBarh 3aBUCMMOCTD 3ala3/IbIBaHUSI aMIUIATY]T KOJIeOaHUN YHCICHHOCTH XUITHUKOB
OT aMIUTUTYJ] KOJICOAHWI YUCIICHHOCTH JKEPTB B 3aBUCHMOCTH OT 3HAYCHHU Mapamerpa a. 3Ha-
YEeHUsI OCTAIbHBIX MapaMeTpoB (PUKCUPOBATH IO YCMOTPEHHUIO.

Bapuant 21.

Monens (7.34) npenckasbiBaeT CONPSKEHHbIE KOIeOaHUsI YMCIEHHOCTH KEPTB M XUITHU-
KoB. Mccire1oBaTh 3aBUCUMOCTD 3aIla3/IbIBAaHUS aMILUTATY]T KOJIeOAaHUH YHCICHHOCTH XHITHUKOB
OT aMIUTUTYJ] KOJIeOaHW YUCIEHHOCTH >KEPTB B 3aBUCHMOCTH OT 3HAUEHHH mapamerpa (. 3Ha-
YSHHS OCTAJIBHBIX MTapaMeTPOB (PHUKCUPOBATH IO YCMOTPEHHIO.

Bapuant 22.

Mopens (7.34) peackaspiBaeT CONMPSKEHHBIE KOICOaHMs YUCIICHHOCTH KEPTB U XUIIHHU-
koB. MccrenoBarh 3aBUCUMOCTD 3ala3/IbIBAaHUSI aMIUIATY]T KOJIeOaHUN YHCICHHOCTH XUITHUKOB
OT aMILTATY/J] KOJIeOaHU YMCICHHOCTH KEPTB B 3aBUCUMOCTH OT 3Ha4YeHMi mapametpa f. 3naue-
HUS OCTaJbHBIX MMapaMeTPOB (PUKCUPOBATH MO YCMOTPEHHUIO.

Bapmuanr 23.

Mopnens (7.34) npenckaspiBaeT CONPSKEHHbBIE KOIeOaHUsI YUCIEHHOCTH KEPTB M XUITHU-
KoB. MccireioBaTh 3aBUCUMOCTD 3aIta3/IbIBAaHUS aMIUTATYI KOJICOAHWN YUCICHHOCTH XHIIHUKOB
OT aMILTUTY/] KOJIeOaHUI YHCICHHOCTH KEPTB B 3aBUCUMOCTHU OT 3HAUYCHUIA mapamerpa I. 3Hade-
HUS OCTaJIbHBIX MMapaMeTPOB (PUKCHPOBATH MO YCMOTPEHHUIO.

Bapuant 24.

Mopensb (7.34) nmpeackaspiBaeT CONMPSKEHHBIC KOICOaHMs YMCICHHOCTH KEPTB U XHUIIHU-
KoB. MccreoBaTh 3aBUCUMOCTD 3ala3/IbIBAaHUS aMILIATY]T KOJIeOaHUN YHCICHHOCTH XUITHUKOB
OT aMIUTUTY] KojeOaHWN YUCIEHHOCTH >KEPTB B 3aBUCMMOCTU OT COOTHOILEHUS 3HAUYE€HUH Ha-
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yanbHbIX yncieHnocte nomynsiuuit No u Cp. 3HaueHUsT OCTaJbHBIX MapaMeTpoB (PUKCHPOBATH
110 YCMOTPEHHUIO.

Bomnpocsl k Teme:

1. OtHowenus "pecypc - norpedurens" (XUIHUK - )KEPTBA).

2. OyHKIMOHAJbHAs peaklus MoTpeOuTeNs Ha yBeIWYeHHEe KOJIMYeCTBa pecypea (yucia
KEPTB).

3. YucneHHas peakuus MoTpedUTENs Ha BO3pacTaHHe KOJIMYECTBA pecypcea.

4. "lloporoBasi KOHIIEHTpaLus" pecypca - MUHUMAJIbHOE COJIEpXKaHUE pecypca, JOIyc-
Karollee noaepxaHie CTauOHAPHON (ITOCTOSIHHOM ) YUCIIEHHOCTH.

5. M3oknunHa "HyneBoro mpupocra’ MOMYJSIIMKM B IPOCTPAHCTBE JBYX PECYPCOB (B3au-
MO3aMEHUMBIX U HE3aMEHUMBIX).

6. Konebanus "XuniHuk - xepraa'.

7. Monens Jlotku - BoabTeppsl.

8. TlombITKM CO3/1aHMSI SKCIIEPUMEHTAIBHBIX CHCTEM "XHITHHK - KepTBa'.

9. Ponp Murpanuu XMiHUuKa U K€pPTBBI B MOAIEPKAHUU UX COCYIIECTBOBAHUSI.

10. B3anMOOTHOIICHHSI «XUIITHUK — )KEPTBA» B IPHPO/JIC.

11. KosBoJtonus XUIIHAKA U )KEPTBHI.

12. "Ilena" 3amUTHI OT XUITHUKOB.

13. [MumenoOpIBaTeILHOE OBEACHUE XUIHUKOB (ITOTpeOuTenei).

Paznea 2. Dxojiorust 3kocucTemMm

Tema 5. [loToku BemecTBa U JHEPruu B IKocucTeMax. OneHKa COCTOSIHUS MOMYJIsi-
M MPOMBICJIOBBIX PbI0 M IPYTHX HAPOOHOHTOB BOJHBIX OMOLICHO30B

Yactb paboThl IPOBOAUTCS B BUE MO3TOBOTO HITYpMA.

Ienp padoThl: MO3HAKOMUTHCSA ¢ METOJAMH OLEHKH MOMYJISILIUI MPOMBICIOBBIX THMAPO-
OMOHTOB

Coaep:xanue padoTbl H METOAMYECKHE PEKOMEHAALIUH

[Ipombicen HampaBieH Ha 3KCIUIyaTallUiO MPOIYKIIMOHHBIX CBOMCTB HEKOTOPOW MOIYJIs-
1uH peIObl. [ToaTOMY /U1 Opranu3anyy panuoHaIbHOTO PbIO0IIOBCTBA HEOOXOAMMO OLIEHUTDH OC-
HOBHbIE MOMYJISIIIMOHHBIE XapaKTEPUCTUKU U BBISICHUTH, KAKUM 00pa30M Ha HUX BIUSET PbIOO-
J0BCTBO. [ 1aBHbIHN (pakTop, ONpeaensoni JUHAMUKY MOMYJISLUN — IPOMBICEI.

[TapameTpsl — 3TO HEKOTOpBIE MOKa3aTeNn (MM KOHCTaHTbI), KOTOPbIE OMHUCHIBAIOT HC-
cienyeMyro nomyisinuio. [lonynsannoHHsle mapaMeTphl MOAPA3AEISOTCS Ha ABE IPYIIIBI — CTa-
TUYecKue M auHamuueckue. CTtaTudeckue rnapamerpbl MOMYJISIUN XapaKTepU3YIOT COCTOSHUE
MOMYJISIIMKM B HEKOTOPBIM MOMEHT BpeMeHHU. IX MOKHO «yBHMJIETH», U3MEPUTD, ONPENEIUTH: BeE-
JM4YMHA Tonyasuuu (yucieHHoctb — BN; Ouomacca — BW); coctaB momynsiiuu: KauecTBEHHBIH
(pa3mep pbIObI, BO3pAcCT, MOJ, CTAHs 3PEJIOCTH) U KOJIMYECTBEHHBIN (YUUCICHHOCTh UM OuoMac-
ca OTAENbHBIX | Irpynn MOmyJsuu); CTPYKTypa MONYJISIUN (COOTHOIIEHHE YHCIEHHOCTEH WU
6uomacc oco0eit, CrpynInupOBaHHBIX 110 OMPEACTICHHOMY PU3HAKY).

JuHnamuueckue napametpsl nomynsuuud. Camu o cebe CTaTUCTUYECKUE MapaMeTphl He
OCTalOTCs MOCTOSHHBIMM, a U3MEHSIOTCA BO BpeMeHH. CKOpOCTh 3THMX U3MEHEHUH ONMCHIBAET
BTOpasi IpyImIa napameTpoB, KOTOPbIE Ha3bIBAIOTCS TUHAMUYECKUMH.

JluHaMHUYEeCKHE MTapaMeTpbl U3MEHSIOTCA B €IMHULIAX CKOPOCTH. DTO YETBIPE MapaMeTpa,
HCIIONIb3yeMbIE B ypaBHeHHH Paccena:

1) poxxpaemocth R (ononHeHune) — CKOpOCTh MOSBICHHST HOBBIX 0cO0€H B OMYIISALINY;

2) cMEepTHOCTh M — CKOPOCTh YMEHBILCHHUS YHCICHHOCTH TIOIYJISIIIMU BO BPEMEHH;

3) poct G — CKOPOCTh yBeNUYCHHUS (MM YMECHBIICHHS) MacChl 0cOOEH BO BPEMEHH;

4) BbUIOB F — CKOpOCTh YMEHBIICHUS YUCICHHOCTH MOMYIISIMU MO BO3JCHCTBUEM IPO-
MBICTIA.

JluHaMu4eckue nmapaMeTpbl 3TOW TpyMIbl UCHONB3YIOT JUIsl cocTaBieHus AuddepeHnn-
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aJIbHBIX YPaBHEHUW, 1€ OHU OTPaXXarOT CKOPOCTh TOIO WJIM MHOTO Iporecca. Hampumep, B
ypaBHeHue bapanoBa cMepTHOCTE Z = M + F ecTh CKOPOCTh YMEHBIIIEHUS YUCIICHHOCTH PHIO.

JluHamuueckue rnapameTpsbl, BoIpakaeMble Kak 3()QeKT AMHAMUYECKOTo Impolecca, mpo-
UCXOJSIIET0 B TEYEHHUE ONPEEIIEHHOr0 IEpU0/1a BPEMEHH (CYTKH, MECSL, TOJ):

1) nponykuust P — cyMMapHBbIii IPUPOCT MAcChl BCEX 0COOEH MOMYIISAIUK 3a OIpe/Ie/iCH-
HBII IIPOMEXYTOK BPEMEHH;

2) ynoB YN, YW — cymMMapHas 4MCJIIEHHOCTH WM Macca 0COOCH, U3BATHIX MPOMBICIIOM
UX MONYJISIUH 32 OIIPEIEICHHBIN IPOMEXYTOK BPEMEHHU.

JluHaMuyeckue nmapameTpbl 3TOM IPyNIbl BBIPAKAIOTCS YEpe3 MHTETPUPOBAHHBIC BbIpa-
JKEHUS1, KOTOpPBIE OMMCHIBAIOT U3MEHEHHSI BO BPEMEHHU CTAaTUCTUYECKUX IIapaMEeTpOB, HAIIPUMED,
ypaBHeHue yioBa: 2 Y N=[ t=0 t=1 F Nt dt

[IpombIciioBas CTpyKTypa NOMYJIsSLUN

O6mwmii 3amac (TSB — Total Stock Biomass, TSN — Total Stock Number) — unciennocts
WM 6romacca MonyJsIuY B Tpeesiax BOJI0EMa HITH IIPOMBICIIOBOTO paiioHa.

OO0muit 3amac cOCTOUT U3 0coOel BceX BO3PACTHBIX rpymm B Bozpactax oT 0 mo tA: TSN
=Yt=0 t=t AL N t TSB=2't=0 t=t ANt W t

[IpenenspHBIN BO3pacT tA — MpeaeabHbIA BO3PACT KU3HU PBIOBI B TPOMBICIIOBON CTaJHH.
@DaKTUYECKH OH MOKET OBbITh NPUHAT PaBHBIM TOMY BO3pacTy, /10 KOTOPOI'O JOXKUBAIOT Hauobo-
jee 3penble ocobu Buaa. OOmuil 3anac moapasaensercs Ha HECKOJIbKO YacTel, TpaHuIlbl KOTO-
PBIX ONPEAEIAIOTCA BO3PACTOM JIOCTHXKEHUS PHIOOH OMPENEIIEHHOTO COCTOSIHUSL.

BospacT nomnonnenus tr — 3To TOT BO3pacT, B KOTOPOM pblOa BIEPBbIE BCTYMAET B MPO-
MBICJIOBOE CTa/l0 U MOKET ObITh OTJIOBIeHA. OH onpenensiercss OMOJOTHYECKUMH 0COOEHHOCT I~
MU BHJIa ¥ CBS3aH C MEPEX0/I0M MOJIOJM K 00pa3y *KM3HM B3pocibiX pel0. B a3ToM Bo3pacte Mo-
JIOJIb MUTPUPYET B paliOHBbI, IJIe OOUTAIOT B3POCIbIE PHIObI, IEPEXOAUT HAa MUTAHHE, XapaKTEPHOE
JUIS B3pOCHBIX PbIO (OOBIYHO MEPEXOUT MEPEXO]] ¢ TNIAHKTOHHOIO Ha OEHTOCHOE MUTAHUE WIIH
XHUIIHUYECTBO), COBEPIIAET BMECTE C HUMHM OIpeAEICHHbIE MUTPAlUM U TEOPETUYECKU MOXKET
OBITH OTJIOBIICHA.

[IpombicnoBelii 3anac (ctano) (Stock, BN, BW) — acte nomysnsitiuu peiObl, KOTOpas Mpu-
CYTCTBYET B paiiOHE MPOMBICIIA U TEOPETUUECKH MOXKET ObITh OTJIOBIeHA. [IpoMBICIIOBHII 3amac
OTrpaHMYEH MHTEPBAJIOM BO3pacToOB tr U tA.

ITokonenue (koropra) — pbIObI, POJAMBILKECS B OJHOM TOAY — OJHOBO3PACTHBIE OCOOH,
BO3pacTHas rpymnmna.

ITonosnnenune R — pbIObI OHOTO MOKOJIEHUS, KOTOPbIE, JOCTUTHYB BO3pacTa tr, BCTYMAOT
B IIPOMBICIIOBOE CTaJl0, CTAHOBSITCS IOCTYIHBI Ul IPOMBICIIA U TEOPETUYECKH MOTYT OBITh OT-
noBneHbl. OnHaKo, (haKTHUECKHU PHIOBI M3BIMAIOTCS MPOMBICIOM HE cpa3y ¢ Bo3pacTa tr, a He-
CKOJIBKO TI03)K€, TOTJa, KOIrJla B 3aBUCUMOCTH OT CEJIEKTUBHOCTH OpyAUi JioBa (0OBIUHO IIara
A4YEN) OHU JIOCTUTHYT TAaKUX Pa3MEpPOB, YTO HE CMOTYT IIPOXOJUTH UYEPE3 SUEIO.

BospacT BcTyruieHust B 3KCIUlyaTaluio tc (Bo3pacT NMepBON MOWMKH) — MUHUMAaJIbHBIN
BO3PACT, HaYMHAsl C KOTOPOTo phl0a OKAa3bIBAETCS MOJBEPKEHHOH BO3JACHCTBHIO MPOMBICIA U
IpUCYTCTBYET B yioBax. OH ompenensercs MOPPOIOTHYECKUMU OCOOCHHOCTSIMU BHJIA, XapaK-
TEPOM MPOMBICIIA U CEIEKTUBHOCTBIO UCIOJIb3YEMbIX OpyAuil jJoBa. JlJis pa3au4HbIX TUIIOB OpY-
JTUH JI0Ba BO3PACT NEPBOM MOMMKH 3aBUCHUT OT CJIEAYIOLIUX XapaKTePUCTHK:

- JUIA OTLEXKHUBAIOIINX OPYIUH JIOBa tC paBeH BO3pacTy, B KOTOPOM pbIOa JOCTUTAET Ta-
KOW JUIMHBI, YTO HE MOXKET IPOMTH Yepe3 A4Ueu;

- 17151 O0BSTYEHBAIOIINX — tC pAaBEH MUHUMAIBHOMY BO3PACTY, TP KOTOPOM 0OXBAT PHIOBI
CTaHOBUTCS TAaKUM, YTO PbI0A MOXKET 3aIyTaThCsl B CETU — MPOXOAUTD B AUYEIO JaJIbIIE Ka0epHbIX
KPBIIIEK U HE IPOXOJIUTh B pallOHEe MaKCHMAaJIbHOT'O OXBaTa Tela;

- ISl KPIOYKOBBIX — tC paBeH MUHUMAJIbHOMY BO3pacTy, MPU KOTOPOM pbI0a TOCTHUTHET
TaKOH JUTUHBI, YTO CIIOCOOHA 3arJIOTUTh KPIOUYOK.

3agaua 1: B npecHOBOAHBIX BOJOEMAax MOJIOAb JIEIla, KaK MPAaBUIIO, AEPKUTCA B MPU-
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OpeXHBIX METKOBOJHBIX pallOHaX, IJie UMeeT creurn(uueckuil XxapakTep NUTaHUs, TOTPeOss B
OCHOBHOM OPraHU3Mbl, U HE UCIIOJIb3YETCS IPOMBICIIOM.

Hocturnys anuusl 13-15 cM, uTo HabmonaeTcs MPUOIU3UTEIHLHO B TPEXJIETHEM BO3pac-
T€, pHIOBI MIEPEeMEIIAlOTCA B TIYOOKOBOIHYIO YaCTh. Y HUX U3MEHSETCS COCTaB MUIIHU, TPOUCXO-
JUT TIepexo/ Ha MPEeUMYIIECTBEHHOE MOTpediieHne 0eHToca, U MOJIO/Ib HAaUWHAET HaryJanBaThCs
BMECTE CO B3POCJIBIMH OCOOSIMH, COBEpIIas CO BCEM CTaJOM oOIpeneneHHbie Murpanun. Oopa3
JKU3HA MOJIOAM CTAHOBUTCSI CXOIHBIM C 00pa3oM KH3HU B3pOCibIX ocobeil. CremoBarenbHO,
BO3PACT MONOJIHEHU tr, A7 Jiema OyAeT paBeH TpeM rojgam. HemocpeacTBEHHO MPOMBICEI JIemia
HAUMHAETCS HE Cpasy, a COIJIaCHO CYILECTBYIOUIUM IMpaBUiiaM PhIOOJIOBCTBA OH pa3periaercs
JUIIB 10 AOCTHKCHUU pblOamul AmuHBI 30 ¢M, YTO MPOUCXOIUT OOBIYHO B O-JIETHEM BO3pacTe.
Pa3mep siuen B MCHOJIB3yeMBIX OPYIUSX JIOBA MOAOUpPAETCS TaKUM OOpa3oM, 4TOObI HE JIOBUTH
0co0eil MeHbIlIe ’TOT0 MUHUMAJILHOTO pa3Mepa. OOBIYHO B 3TUX LIEISIX YCTaHABJIUBAETCS MUHU-
MaJbHBIN pa3Mep sS4YeH, paBHbII B 1aHHOM ciydae 60 MM. B pesynbpTaTe, HCXOAs U3 paccMaTpH-
Ba€MOU HaMM CXEMbI, BO3PACT BCTYIICHUS B dKCILTyaTaluio Oy/eT paBeH 1iectu rojgam. B ecre-
CTBEHHBIX BOJIOEMAX OTJIENbHBIE 0COOU Jema J0xKuBatoT A0 17-20 neT.

B3sB npenenbHble 3HaU€HUs, KakoBa Oy/IE€T YMCIIEHHOCTbh BO3PACTHBIX I'PYyMIl B IPOMBI-
CJIOBOM 3amace MOonyJsiuy U B KCILUTyaTUPyeMOoM 3amnace?

3angaua 2: O0bikHOBeHHas miyka ESox lucius B mamem kpae mpocruraer 1,5M, a Bec — 18
KI', MAaKCUMaJIbHBINA Bo3pacT — 13 ser. B mpombicnioBsIx ymoBax mpeobnagaroT ocodu ot 2 go 10
JIeT, a OCHOBHAsI Macca mpejacTaBiieHa peroamu 3-5 yet. CaMKu cO3peBaloT B Bo3pacTe 3X JieT,
camilbl — 2x. KakoB mpenenbHbIi BO3pacT IIYKH, BO3PACT MOMOJIHEHUS, BO3PACT CO3PEBaHUS?
Bomnpocs! k Teme:
Ha xakue rpynmsl noapa3aenstoTcs MOnyIsIIHOHHbIE TapaMeTphI?
[Tepeuncnure napaMeTpsl, U3MEPSIOIECA B €MHHUIIAX CKOPOCTH.
[Tepeuncnure mapaMeTpsl, BeIpakaeMble Kak 3G (HeKT TMHAMHUYECKOTo Mpolecca.
[aiite onpeneneHne MIIaAIEBO3PACTHON YaCTH.
Yro noapasymeBaeTcs 0] HOHATHEM BO3pACT MOMOIHEHUS !
JaiiTe onpenenenre NpoOMbICIOBOMY 3amacy.
Kakue napamerps! o603Haqaror cnenyroummu cumoiamMu FSN, FSB, NSN,

Noogok~wdPE

NSB?
8. Kakue mapameTpsl onpeaensoT BO3pacT BCTYIUICHHS B OKCILTyaTaluo?
Tema 6. Tunsl U KIaccHPUKAIUN COOOIIECTB ¥ IKOCHCTEM U HX OlleHKA. MeToanKH
OlleHKH CTA0MJIBHOCTH Pa3BUTHS U QIYKTYUPYIOLIAsi ACHMMeETPUsI

YacTh paboThl IPOBOAUTCS B JOpME TUCKYCCUU

Heab padorbi: OnpeneneHre CTENeHU aHTPOIIOTeHHON HArpy3Ku Ha TEPPUTOPHIO C TO-
MOIIBIO METOJMKHU OIIEHKH CTa0UILHOCTH Pa3BUTHUS OEPE3bI TOBUCIIOM.

Coaep:xkanue padoThl U METOIMYECKHE PEKOMEHIAUH

Matepuaisl 1 000pyAOBaHUE: 3aCyllIEHHBIE JINCTh Oepe3bl MOBUCIION, cOOpaHHbIE C Je-
PEBBEB, PACTYIIMX BOJIHM3U aBTOCTPAIbI U B MAPKOBOM 30HE; JIMHEUKH, TPAHCHIOPTUPHI; ITUPKYIIH;
KaJTbKYJIATOPHI; aIbOOMBI.

Xon pabotel: CTaOMIBHOCTH Pa3BUTHS KaK CIIOCOOHOCTh OpraHu3Ma K pa3BHTHIO O€3 Ha-
PYIICHUH W OMIHMOOK SBJISCTCS YYBCTBUTEIHHBIM MHIUKATOPOM COCTOSIHHS TTPHPOJIHBIX TOITYJIS-
nuii. Hanbomnee mpocThIM U AOCTYIHBIM ISl ITUPOKOTO MCIOIH30BaHMS CIIOCOOOM OIICHKH CTa-
OWJIBHOCTH Pa3BUTHS SBJISICTCS ONpeesieHUe BeTUIUHBI (DIYKTYUPYIONICH acCHMMETpUHN OuarTe-
palbHBIX MOP(HOIOTHUYECKUX MPU3HAKOB. DTOT MOAXOMA JOCTATOYHO MPOCT ¢ TOYKU 3peHHS cOO-
pa, XxpaneHus u 06padboTku marepuana. OH He TpeOyeT CIEeIUaIbHOTO CIOXKHOTO 000PYyI0BaHNS,
HO TIPU 3TOM IO3BOJISET MOJNYYUTh MHTETPATbHYIO OLIEHKY COCTOSIHHSI OpraHHM3Ma IpH BCEM
KOMILJIEKCE BO3MOXKHBIX BO3JICHCTBUM (BKJIFOYAst aHTPOIIOTCHHBIC (DaKTOPHI).

JlJis OLIEHKHW TOCJEICTBUN aHTPOIOTCHHOTO BO3JCUCTBUS TUIOMIAAKU BBIOMPAIOTCS W3
MaKCHMaJbHO CXOJHBIX IO €CTECTBEHHBIM YCJIOBHSIM OMOTOMOB C Pa3HOW CTENEHBIO aHTPOIO-
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T€HHOW HArpy3KHu.

Kaxxnas BeiOopka momxHa BKIr04aTh B ce0st 100 muctheB (mo 10 muctheB ¢ 10 pacrenuit).
JIMcThs ¢ OTHOTO pacTeHHs JIydllle XpaHUTh OTAEIbHO, 7S TOr0, YTOOBI
B JIAJIbHEHIIIEM MOKHO OBUIO MPOAHAIM3MPOBATH IMOJYYSHHBIE PE3YIlb-
TaThl MHAUBUYAJIbHO IS KaXKI0H 0co0u.

Onenka CTaOMIIBHOCTH Pa3BUTHS MO KaXJAOMY IMPH3HAKY CBO-
IUTCS K OLlEHKe acuMMeTpuu. Ha mpakTuke 3TO O3Ha4aeT y4yer pasiu-
YUH B 3HAYCHHUSIX IIPU3HAKA CJIEBA U CIIPABA.

JUid minacTudeckoro mpu3Haka BEJIMYMHA aCUMMETPUHM y 0COO0HU
paccUMThIBaeTCA KaK pa3linuyuMe B MPOMEpax ClIeBa U CIIpaBa, OTHECEH-
HOE K CyMM€ IIPOMEpOB Ha JIBYX CTOpOHax. Mcronp3oBaHHe TakoW OT-
HOCHUTEJIEHOW BEJIMYMHBI HEOOXOJMMO JUIS TOTO, YTOOBI HHBEIHPOBATH
5 3aBUCUMOCTbh BEIMYMHBI aCUMMETPUU OT BEJIMYMHBI CAMOTO IPU3HAKA.
! [omynsamoHHast OIEHKa BBIpa)KaeTCsl CpeaHel apu(pMETHYECKON 3TOn

/ BeMMUYMHbI. CTaTUCTUYECKAs 3HAYUMOCTb Pa3IM4uil MEXAy BHIOOpKaMu
omnpenensercs mo kpureputo CThIOeHTA.

s u3mepeHust aUcT Oepe3bl MOMEIalT mpea co0oi CTOPOHOH, oOpallleHHOHW K Bep-
xymke rmodera. C KaXa0ro JUCTa CHUMAIOT TIOKA3aTeNIH MO TMSATH IMPOMEpaM C JICBOW U MpaBOU
cTOpOH JHcTa (puc. 1).

1-5 — IIpomepsl nucTa:

1 — mMpuHa NOJOBUHKHM JIMCTa (M3MEPEHUE MPOBOAAT IO CepeNHE JIMCTOBOM IMIaCTUH-

KH);

2 — JUIMHA BTOPOIl OT OCHOBaHMSI JICTA SKUJIKH BTOPOTO MOPSIKA;

3 — paccTosIHHE MEXIy OCHOBAHHUSIMH ITEPBOW M BTOPOH KHUIIOK BTOPOTO MOPSIKA;

4 — paccTosiHME MEKy KOHIIAMHU 3TUX KHUIIOK;

S — Yroj MexJy IJIaBHOW KUJIKOW M BTOPOMl OT OCHOBAHUS JIUCTA KHJIKOMW BTOPOTO MO-
psAaKa.

Pucynok 1. Cxema Mop(osorndeckix mpu3HaAKOB WM OLIEHKH CTAaOMIIBHOCTH Pa3BUTHS
Oepe3bl MOBUCTION

s u3MmepeHuil moOTpeOyrOTCsT U3MEPUTENbHBIA IUPKYJb, JTUHEHKAa U TPAHCHOPTHP.
[Tpomepsl 1 - 4 cHUMalOTCA HUPKYJIEM-U3MEPUTENEM, YIOJI MEXAY KUIKaMu (IpU3HaK 5) uzmMe-
pSETCSI TPAHCTIOPTHPOM.

Pe3ynbTarsl u3MepeHnii 3aHOCATCS B TAOIUILY.

Tabnuma 1. Ob6pazer; Tabnuibl 111 00pabOTKH JaHHBIX MO OLIEHKE CTAOMIBHOCTH Pa3BH-
THSI C CTIOJIH30BAHUEM IIJIACTUYECKUX MPH3HAKOB (TIPOMEPHI JINCTA)

Homep npusnaka

Ne 1 2 3 4 o)
cJIeBa | cnpaBa | ciieBa | CpaBa | 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
S) 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 5 9 9 40 12

10 14 14 25 25 4 4 9 8 32 32

I/IHTera.HBHLIM [OKa3aTejIeM CTaO0MIBLHOCTH Pa3BUTHA I KOMIUICKCA IJIACTUYCCKHUX
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IPU3HAKOB SIBJIICTCS CPEAHSISI BEIMYMHA OTHOCUTEIBHOIO Pa3IMuyMsl MEXy CTOPOHAMH Ha IpH-
3HaK. DTOT MOKa3aTellb PACCYMTHIBACTCS KaK CPelHss apupMeTHdecKas CyMMbl OTHOCUTEIbHON
BEJIMYMHBI aCUMMETPUU 10 BCEM IPU3HAKaM y Kax/10i 0coOu, OTHECEHHasl K YUCITY UCIOJIb3ye-
MBIX IIpU3HaKoB. CUCTEMaA MJIACTUUECKUX IPU3HAKOB MCIIOJNb3YETCS IIPU OLEHKE CTaOUIbHOCTU
pa3sBUTHSL y PACTEHUIL.

1. JIns kakaoro MpoMEpPEHHOTO JINCTA BBIUUCIISIIOTCS OTHOCUTENIBHBIE BEIIMYUHBI ACHM-
METPHUH JUIsl KaKA0ro npu3Haka. [{is sToro pasHocts Mexay npomepamu ciea (L) u cnpasa (K)
JIEJIAT HA CYMMY 3THX K€ IIPOMEPOB:

(L-K) / (L+K)

Hanpuwmep: JIuct N1 (tabnuma 2), npusnak 1 (L-K)/(L+K)=

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

[Tonmy4yeHHbIE BETMYMHBI 3aHOCSATCS] BO BCIIOMOTaTEIbHYIO Ta0IHUITy B Tpadsl 2-6.

2. BbluuciAoT nokazaTeiab aCHMMETPUH IS KakJoro jucra. /g 3Toro cyMMUpyrOT
3HAUEHUS! OTHOCUTENIbHBIX BEJIMYUH aCHMMETPUH 110 KaXXJA0OMY NPU3HAKY U JEJIAT Ha YUCIIO NpPU-
3HAKOB.

Hanpumep, ns nucra 1 (tabnuua 2):

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

PesynbTaThl BEIYHCICHUH 3aHOCAT B rpady 7 BCIIOMOTaTeIbHOMN TaOIUIIBI.

3. Bbluucnsercst MHTErpaJIbHbINA MOKa3aTelb CTAOMIBHOCTU PAa3BUTHUA - BEIMYMHA Cpell-
HEro OTHOCHUTEJIBHOTO Pa3JInyMsl MEX]y CTOPOHAMHU Ha Ipu3HaK. JlJis 3TOro BBIYMCISAIOT Cpea-
HIOIO apu(pMETHYECKYI0 BCEX BEIMYMH aCUMMETpPUH Ul Kaxkjaoro yucra (rpada 7). B Hamem
Clly4yae MCKOMasi BEJIMUMHA PaBHA:

(0,022+0,015+0,057+0,061+0,098+0,035+0,036+0,045+0,042+0,012) /10=0,042

Cratuctrueckasi 3HAUMMOCTb PAa3IMUUN MEXIy BHIOOpPKAaMH 10 BEJIWYUHE MUHTErPajbHO-
ro IMokaszaTessl CTa0MJIBHOCTH pPa3BUTHUS (YacTOTa aCHMMETPHUYHOTO IPOSBICHHUS Ha MPU3HAK,
BEJIMYMHA CPETHEr0 OTHOCUTENILHOTO PA3JIMYUS MEX]y CTOPOHAMHU Ha MPHU3HAK) ONpeensercs
o t- xputepuro CTbIO/IEHTA.

Tabnuma 2. O6pazer; TaOauIBI 4711 00paOOTKH JAHHBIX IO OLIEHKE CTAOUIILHOCTH Pa3BU-
THUS C UCIIOJIb30BaHUEM INIACTHMYECKMX MPU3HAKOB (TIpoMepsl JucTa). BenomorarenbHas Tabiuna
JUIs pacyeTa MHTETPaJIbHOT0 NMokKaszaTess (QIyKTyupyoueil aciMMETpHH B BBIOOpKE

Homep npusnaka Bennuuna

Ne 1 2 3 4 5 aCHMMETpPUHU
1 2 3 4 S) 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

Bennunna acummeTpun B BEIOOpKe X-0,042

[Ipu cpaBHEHHU BBIOOPOK MOXKET OBITh 3a()UKCUPOBAHO OMPEICICHHOE Pa3IudUe U Olle-
HEHa €r0 CTaTUCTHNYCCKAaA 3HAYNUMOCTb. 3any,[[HCHI/Ie IIpU 5TOM BBI3BIBACT OLCHKA CTCIICHU BbI-
SIBIICHHBIX OTKJIOHCHWH, UX MecTa B 00IIEeM JHara3oHe BO3MOKHBIX M3MEHEHUH oka3zarens. Ta-
Kasi OIICHKAa OCOOCHHO Ba)kKHA JJISi CPABHEHUS PA3JIMYHBIX TEPPUTOPUI U BUA0B. [Ipu nomydenun
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JAHHBIX 10 PA3JIMYHBIM IPUPOAHBIM HOMYJISALMIM BO3MOXHA pa3paboTka OasIbHOW MIKalbl JUIs
OLICHKHU CTEIIEHU OTKJIOHEHHS OT HOpMbI. ba3oBble MPUHLMIIBI [l €€ MOCTPOEHUS CIEAYIOIINE.
JluanazoH 3HaYeHMH IOKa3arens, COOTBETCTBYIOLIUI YCIOBHO HOpPMalbHOMY ()OHOBOMY CO-
CTOSIHUIO, IPUHUMAETCS KaK NepBblid 6amut (ycioBHas HopMma). /{nama3oH 3HaueHH, COOTBETCT-
BYIOIIMI KPUTUYECKOMY COCTOSIHUIO, IPUHUMAETCS 3a MAThIA Oans. Bech anana3zoH mexay 3TH-
MU [IOPOTOBBIMH YPOBHSIMHU PaH)KUPYETCs B IOPSAJKE BO3pacTaHMs 3HaueHUM nokaszateind. [lo-
CKOJIBKY IIPY 9TOM CYMMHUPYIOTCSI IaHHBIE 110 Psly HE3aBUCUMBIX IIOKa3aTenei, Mbl 110JIy4yaeM B
JENCTBUTENBHOCTH UHTETPAJIBHYIO OLIEHKY CUTYAIlUU JUIsl CPABHEHMSI PA3JIMYHBIX TEPPUTOPUI U
BUJIOB. JTa CUCTEMA IPEJCTABIAET COOON OAJIbHYIO OLICHKY M3MEHEHUH COCTOSHUSI OpraHu3Ma
10 YPOBHIO CTAOUIBHOCTH PA3BUTHS.

Hcnonb3oBanue OaulbHOM IIKajibl BO3MOXKHO, Kak JUIsi (POHOBOI'O MOHMTOpPHMHIA, TaK U
JUISL OLEHKU IOCJIEACTBUM pa3HbIX BHUJIOB AHTPONOrE€HHOro Bo3jeHcTBUS. llpu sTOM HyXHO
UMETh B BUJy, YTO U3MEHEHHE COCTOSHUS, 3/I0POBbsI KHBOI'O OpraHu3Ma sBJsieTcss Hecnenudu-
YECKOM peakluell Ha caMble pa3InyHbIe BO3JEHCTBUS U MTOKA3aTelb CTA0MIBHOCTH PA3BUTHS Ja-
eT nH(pOPMAIIMIO O pe3yIbTaTax BCEX ITHX BO3/AECHCTBUM.

Tabnuna 3. [IaTubannpHas mKaga OLEHKH OTKJIOHEHUM COCTOSIHMSI OpraHu3Ma OT YCJIOB-
HOW HOPMBI 110 BEJIMUYMHE MHTErPaJIbHOIO IMOKa3aTess CTaOMIbHOCTU pa3BUTHUS AJs Oepesbl Mo-
sucioi (Betula pendula

baan BeanunHa nokaszareiisi CTAOMJIbHOCTH PA3BUTHUS

| < 0,040

1 0,040 - 0,044

i 0,045 - 0,049

\Y/ 0,050 - 0,054

\ >0,054

B npuBeneHHOM npumepe nokasaresib acuMMeTpun 061 paBeH 0,042, 4To COOTBETCTBYET
BTOPOMY Oaylly HIKajibl. DTO O3HAYaeT, YTO PACTEHUs UCIBITHIBAIOT CJ1a0oe BIMAHUE HeOaaro-
HPUATHBIX (DAKTOPOB.

3HayeHus MoKa3aTes ACUMMCTPHUHU, COOTBETCTBYIOIIUEC TPETHEMY U UCTBEPTOMY oaymiam
0OBIYHO HAOJIIOIAIOTCS B 3arPsI3HEHHBIX pailOHaX.

Bormpocs! k Teme:

1. Yro Takoe cTaOUIBHOCTD PA3BUTHA?

2. Uro Takoe QuykTynpyroas acumMmmeTpus’?

3. YeMm 00bsicHSETCS BBIOOP Oepe3bl MOBUCIION Al OLIEHKH aHTPOIIOTEHHOM Harpys-
KM Ha TEPPUTOPHUIO?

4. Yro Takoe MIacTUYECKUI NpU3HAK?

5. Kakue npomepsl JIncTa HCHOIB3YIOTCS KaK KPUTEPUH CTAOMIIBHOCTH Pa3BUTHUSA?

6. KakoBbl NpUHLHKIBI MOCTPOECHMS IIKAJIBI NI OLEHKH CTENEHU OTKJIOHEHUS OT

HOPMBI U YTO IPUHUMAETCS 32 YCIOBHYIO HOPMY?
8. TEMATUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®OEPATOB
He npegycmotpensl.
9. HEPEYEHbD BOITPOCOB K DK3AMEHY

[TpenMer, mens U 3aa49u IKOJIOTUU TOMYJISIHA U COOOIIECTB.
Onpenenenre NOMyJIsALUH.

DKonorudeckuil u reorpaduuecKkuil MOIX0/bI K OMPEICIICHUIO MTOMyISIUH.
DKOJOTMYECKU U TEHETHYECKUM MOAXObI K OMIPEACIICHUIO MOIMYISIIHH.
TeppuropuasibHas uepapxus MOIYIISALUN.

o~ E
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18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
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.

CraTuyeckue moka3aresiy Momyssuii.

JnHamuyeckue moka3aresy Momyisuil

buotnyeckuii noTeHIIMAT MOMYJISIIAA U COMIPOTHUBIICHUE CPEBI.
CocTraBasonue OHOTHYSCKOr0 IOTCHIIAAIA.

. PacueT GMOTHYECKOTO MOTEHIHAIA.

. Bo3pacTHas cTpyKTypa nOMmyJIsIun.

. ITosoBasi CTpyKTypa MOMYJISIIHH.

. 'padmdeckoe oToOpakeHNE MOITOBO3PACTHON CTPYKTYPHI OITYIISIIIAH.

. IIpocTpaHCTBEHHASI CTPYKTYpPA OIS IHH.

. I'eTepOreHHOoCTh MOIYJIALUM.

. DTOJIOTHYECKas CTPYKTypa MOMYJISIINH.

. Ocemibie 1 KOYEeBBIE BUIBI KUBOTHBIX. [IperMyInecTBa u HEJOCTATKH KaXXJ0ro odpasza

JKU3HU.
XOMHHT U MEXaHU3MBI €T0 MOJIEPKAHUS.

I'eHeTnyeckue npoueccsl B MOMYJIALUAX.

MexaHu3Mbl TOAIEPKAHUS IPOCTPAHCTBEHHONW CTPYKTYPbI MOMYJISALIUH.
MexaHnu3Mbl TONJEpKaHUS T€HETUYECKON CTPYKTYpPBI MOMYJIALUH.

Perynsuus mioTHocTH HaceneHUs B MOMYJISALUN.

Poxx1aeMoCTh U CMEPTHOCTb.

KpuBbie 1 TaOIUIIBI BBIKUBAHUS.

Poct nonymnsanuu u KpuBble pocra.

[uxnnueckue koneOaHust YNCIACHHOCTH U UX TTPUYUHBI.

Tunel JUHAMMKY YUCIEHHOCTH.

Dkojnoruyeckue crpareruu nonyasiuuid. Tunonorus P. Mak-Aptypa u O. Yuncona.
Oxonorudeckue crpareruu nonyasinuid. Tunosnorus JI.I'. Pamenckoro u /[I. I'paiima.
Kuznennble popmMbl BUIOB.

Onpenenenne 6MOIEHO3A.

Tpoduyeckas cTpykTypa OHOIIEHO30B.

[TpocTpaHcTBEHHAs CTPYKTypa OHMOLIEHO30B.

DKOJIOTHYECKAsT HUIIIA BAA.

Knaccugukarus B3aMMOOTHOILIEHUH MO,

KoHKypeHIns 1 HEUTpaau3M.

B3aumooTHomenus «purtodar-pacrenuem.

B3auMoOTHOIIEHUS «XUIIHUK-KEPTBAY.

B3aumooTHOLIEHUS «T1apa3UT-XO35UH».

[TapasuTtu3Mm: ero BuAbI, CIOCOOBI 3aIIUTHI KEPTBBI, IPUCIIOCOOJICHUS Mapa3uTa K mapa-
3UTUYECKOMY 00pa3y JKU3HU.

Mytyanu3m.

KomMmeHcannsm 1 aMeHcanusm.

CooTHo1IeHHEe TOHITHI «OUOIIEHO3» U «IKOCUCTEMA).

Knaccugukaum u3sMeHeHH 5KOCUCTEM.

[{uknuyeckre U3MEHEHHS SKOCUCTEM.

ITepBUUYHBIE aBTOT€HHBIE CYKIIECCUU U KIIMMAKC.

MoJienu aBTOr€HHBIX CYKIIECCH.

['etepoTpodHbIe cykueccuu.

BropruHble aBTOT€HHBIE CYKLIECCHH.

AJJIOTE€HHBIE CYKIIECCHUHU.

[TpuponHas 1 aHTPOIOT€HHAS SBOJIFOLMS YKOCUCTEM.

Knaccudukanus npupoansix cucteM 0uochepsl Ha JaHAAPTHON OCHOBE.
Hazemnsbie sxocucTeMbl (OMOMBI) M X XapaKTEPUCTHKA.
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54,

55.
56.
S7.

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

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

70.

[TpucnocoOneHust >KUBBIX OPTaHU3MOB, OOUTAIOIIUX B OMOMaX MYCTBIHb, TOJIYITYCTHIHb U
CTEIEH.

[TpucnocoOneHust >KUBbIX OPraHU3MOB, OOUTAIOIIUX B TYHJIPE.

[TprucnocoOieHus )KUBBIX OPTaHU3MOB, OOUTAIOIIUX B JOKJIEBBIX TPOITUYECKUX JIECAX.
[TpucnocoOneHus KUBBIX OPraHU3MOB, OOUTAIONIMX B IIMPOKOJIMCTBEHHBIX Jiecax yMme-
PEHHOM 30HBI.

[IpecHOBOIHBIE SKOCUCTEMBI U UX XAPAKTEPUCTHKA.

[TprucnocoOneHus )KUBBIX OPTaHU3MOB, OOUTAIOIIUX B IPECHOBOJHBIX 3KOCUCTEMAX.
Mopckue 3KOCUCTEMBI U UX XapaKTEPUCTHKA.

[TprucnocoOneHus )KUBBIX OPTaHU3MOB, OOUTAIOIINX B MOPCKUX IKOCUCTEMAX.
HcTopuueckuie 3Tanbl CTAHOBJICHUS YKOJIOTUN TOMYJISLUNA U COOOIIECTB.

CBs13b MEXIy pa3MepaMH OPraHU3MOB U IUIOTHOCTBIO nonyiasiuuu. CoOoTHOILIEHUE 3aTpaT
Ha OXpaHy TEPPUTOPUHU U MOIYHAEMBIX IIPH 3TOM BBITO/I.

buoput™me! u ux Knaccudurarys.

®oronepruoan3M. 3HaueHue HOTONEepUOaN3MAa ATl PACTEHUN U )KUBOTHBIX.

Kospomonus BuoB. Ko3Bomronus XUIHUKA U )KEPTBBIL.

«enay 3amUThI OT XUITHUKOB. ONITHUMalbHasl CTPATETUs BHIOOPA KEPTB.

Konkypenuus. Bunsl, 3HaueHue.

MecTo u poisib 4yenoBeKa Kak OHMOJIOTMYECKOTO BHAA B HBOJIOLMM OMOpazHOOOpasus u
CYKLECCHSIX B COBPEMEHHBIX YKOCUCTEMAX.

Monens koukypenuuu Jlotku — Bonbreppsl — ['ay3e u ee orpanuuenus. Jlaboparopusie
ONBITHI IO KOHKYPEHLIHUH.

10. CAMOCTOSTEJBbHASA PABOTA CTYAEHTOB

Copepxanue, TpeOOBaHMs, YCIOBHS U MOPSAJOK OpraHU3alluu CaMOCTOATEIbHONW pabOThI

oOydaromuxcs ¢ yuetoM (Gpopmbl 00ydeHHs ONpeaeNsaoTcst B cOOTBeTcTBHH ¢ «llomokeHnem 06
OpTaHM3AIMH CAMOCTOSITEIILHOW pPa0OThl O0YYAIONUXCS», YTBEPKICHHBIM YUYEHBIM COBETOM
Yal'V (mpotokon Ne8/268 ot 26.03.2019 1.).

®dopma 00yUyeHHs — ouHasl.

Ne Bua camocTosiTe/ibHOI padoThI
(npopabomka yuebHno2o mame- ®opma KOHTPOJISA
Haspanue pasielloB U | puana, peuweHue 3aodad, pegpepam, | Oobem | (nposepka peue-
TeM 00K1a0, KOHMPOAbHAS paboma, | B Yacax | Hus sadau, peghe-
n0020MosKa K coave 3avemad, K- pama u op.)
3ameHa u op.)
1. | Pasgen 1. Okonoruss | e TIpopaGoTka yueGHOrO Mare-
MO pHaia ¢ UCIOJIb30BaHUEM Pecyp- .
YcerHbIi onpoc,
ITonsarue 06 skoso- COB yue€OHO-METOIUYECKOT0 U OKIIALL SK3AME
. KT K3ame-
THH TOITYJISIUH U CO- | HH(POPMAIIMOHHOTO 00eCTIeueHUs 12 A A o
HAIMOHHBIN BO-
00111eCTB IUCIUIUINHEL,
) poc
e JloaroroBka JOKJIana;
e [loaroroBka K cjaue 3K3aMeHa
2. | Crarudeckue u 1u- e [Ipopaborka yueGHOrO Mate-
HaMHYECKHE XapaK- puaia ¢ UCIOIb30BAHUEM PECYP- YeTHBII onpoc,
TCPUCTHKH ITOITYJIsI- COB y4€OHO-METOUYECKOr0 U 12 JOKJIaJl, 3K3ame-
U UH()OPMALIMOHHOTO 00ECICUCHHUS HAIlMOHHBIA BO-
JUCLUTUIMHBL, poc

e JloaroroBka JoKianua;
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e [loaroroBka K ciaye 9K3aMeHa
3. | MexaHu3Msl O~ e [Ipopaborka yuebHOro Mate-
JCpKaHUs YUCIICHHO- | pHaja ¢ UCIIOJIb30BaHUEM Pecyp- V CTHEL OLDOC
CTH, IIJIOTHOCTH U T€- | COB Y4eOHO-METOUYECKOTO H oKIIa 31(35 e’
. 1 Me-
HETHYCECKOU TeTePO- | HHPOPMAIMOHHOTO 0OeCIeueHUs 12 A A 9
. HAI[MOHHBIN BO-
TE€HHOCTH MONYJSALUUN | JUCLMILIUHBL, oc
1}
e [loaroroBka noknana; P
e IloaroroBka Kk claye 3K3amMeHa
4. | B3aumogenicTBus 1o- | e [IpopaboTka yueGHOro MaTe-
QAL 100707 pHalia ¢ UCIOIb30BaHUEM PECyp- Y eTHBIH OIPOC
THBIN oI
COB y4€0OHO-METOIUYECKOTO U poc,
JTOKJIaJl, 9K3aMe-
HH(pOpMaMOHHOTO 00ecIIeUeHUs 12 9
HAIIMOHHBIN BO-
JVICIIATUTHHBL, boc
e IloaroTroBka nokiana; P
e [loaroToBka K ciaye 9Kk3aMeHa
5. | Pasmen 2. Oxonorust | e IIpopaboTka yueOHOro mMare-
9KOCUCTEM pHalia ¢ UCIOJIb30BaHUEM PECYp- V CTHBLH ODOC
THBIN OI
IToroku BemecTBa U | cOB y4eOHO-METOAMYECKOTO 1 oA SKSEMC’
OHEPrUH B DKOCHUCTE- | HH()OPMALMOHHOIO 00eCIeYCHHUS 12 A s I
HAIIMOHHBIN BO-
Max JUCITUTUIAHEI,
npoc
e IloaroroBka nokiana; P
e [loaroToBka K ciaye 9K3aMeHa
6. | Tunel u knaccupuxa- | o IIpopaboTka yueGHOro Mare-
IIUU COOOILECTB U pHalia ¢ UCIOJIb30BaHUEM pPeECyp- V eTHBIH OHDOC
9KOCHCTEM COB yueOHO-METOIUYECKOr0 U pos,
JIOKJIaJl, SK3aMe-
MH(OPMaLIMOHHOTO 00ecneYeHUs 12 9
HaIlMOHHBIN BO-
JUCLUTUIMHBL, oc
1}
e [loaroroBka noknana; P
e [loaroroBka Kk ciraye 3K3amMeHa
Bcero 72

®opma A
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ILYYEBHO-METOJHYECKOE H HHOOPMAIIHOHHOE OBECIIEYEHHUE
AUCITHILIHHBI

) Cnucox pexoMenyemoii IATEPATYPLI
OCHOBHAS:

L. Mumos M.A. 3xonorus momymime#t u coofmects: yueGuuk mna sysos / Iunos Hrops
Ancxcaraposrd; M, A, [llunos. - Mocksa: Opaiit, 2022, - 227 c. - (Buicues ofpasosanme), -
URL: https:/furait.ru/beode/489952
2. Pymmm A, B. Oxomorua nonyiamwii @ coodmects: yueGHEK mms  comem, 020803
"Brosxonorad”, Hanpasnemmo 020200 "Buomorma" W cmem 020201 "Buomorma" / Pyt
Anekcannp Bopucosima. - Mocksa: Axagemms, 2006. - 352 ¢ : mi - (Becmee
npodeccronamstoe ofpasosarre) (Ecrectsennste Bayku). - Bubmeorp.: ¢, 342, - [SBN 5-7695-
2962-8 (B mep.).

AOTIOIHHTENLRAA HTEPATYA:
1. Borganor, M. WM. Dronorus nonymwumd v coofmects: yueSuoe nocobue o CTYNEHTOB
IKCIOrHYECKHX ClenHasHoCTel nemarorudeckax Bysos / H. M. Borpanor; M. Y. Bornasos, -
Sxonorus nomynauyi 1 coobmeets; 2025-10-27. - Oncx: Manarenserso OMITIY, 2015, - 256 ¢,
- Kura naxoznres B npemyn-sepennt 95C IPR BOOKS, - Texer. - TaparTapoBaHHEIi cpok
pasmernens B 95C ao 27.10.2025 (aBTONPONOKTANNAS). - INEKTPOHEBIA. - EKTPOH. [2H. (1
caiin). - URL: http:/fwww.iprbookshop.ru/105338.iml .
2. Kysmenora, H. A. [Iposeponie 3ananma mo obmelf sxonoraa / H. A, Kystenoea, H, A,
Kurapes, A, 1. Boxopa u ap. - Mockna: [Tpomereit, 2012, - 96 ¢. - ISBN 978-5-7042-2373-3. -
Texer:  onexrpommsit //  OJBC  "KodcymstadT  cryzesma™:  [eaiit]. - URL:
https.//www.studentlibrary.m/book/ISBN9785704223733 . html

yaedHO-MeTOAHYECKAN !
1, Paccazuna E. B. Oxonorus momymmmit u coobumects [DnexTponssii pecypc]: 3MEKTPOH.
yued. kype: yueb. mocobue / Paccanuna Exareprna Bnamumaposna, X. A, Aurtoxosa; ViV, -
JMEKTPOH. TEKCTOBHIE AAH. - YibanoRck: YnI'Y, 2015. - 1 amextpon. ont. auck (CD-ROM). -
(DnexTpoEERE yuelumit Kype). - CD-ROM.
2. Cemenos [l 10. Tlomynauuonyas 3KONOTiA: METONHISCKNE YKAAHHUA /UL Tab0pATOPHEIX
paboT H CAMOCTOSTENBHOH paloThl CTYAEHTOB IKOMOTHUECKOro (aKyIbTeTa HalpasneHHs
noprotosku Gaxanaspuara 05.03.06 - Dxonorsx u mpepomononesobanne / J[. 10, Cemenos:
Y'Y, Sxon. dax. - Ynpauosck : Ynl'¥, 2019. - HeonyGnukopausnii pecype. - DNeKIpor.
TexcToBEe fan. (1 daitn : 671 KB). - Texcr : 3neKTpoHHSI.

Cormacopano:
Crenmamicr parymmll  Cragensrmkopa JI. P/ ﬁhﬁ’ﬁf 174 5] Len 7
Jon#nocts cotpyanmka HB GHO moNmHCE nara
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6) Hporpammuoe ofecrnieuenne

1. OC MicrosoftWindows
2. MicrosoftOffice 2016
3. «MoiiOduc Crangaprasiim

&) Hpodeccnonansueie 6aiut ganmmix, HH$OPMALHOHEO-CNPaBOYHBIE CHETEMLI

1. JNeKTPORHO-GUGANOTE HbIE CHETEME:

1.1. Luposoii o6pasoparensustii pecypc IPRsmart:anextponno-6uGnroteusas cierema -
calt / OO0 Komnanus«Ait ITn Ap Menuay, - Caparos, [2023]. ~URL:http:/fwww.iprbookshop.ru. —
Pexknm goctyna: gna 38PErHCTPUD. MONB30BATENSH. - TEKCT : NSKTPONHI.

1.2. O6pazosatenssas nmatopma IOPATIT :06pasoBaTENBHLIM pecype, HMeKTpoHHAR
bnbnrotexka : calit / 000 Dnextponuoe usfarenbeTBoclOPANTS. — Mockes, [2023]. - URL:
https:/urait.ru. — Pexmm noctyna: ons 3APErUCTRHP. NOAb30BATENER. - TEKCT @ 9NeKTPOHHBIN.

1.3. Basa JaHHBIX «ONEKTPOHHAN GUONMOTERA TEXHHYECKOID B¥3a (OBC «Koucynstant
CTYICHTA»):2NeKTPOHKO-GnNKMoTeunas chctema : cabir / QOO0 «llonntexpecypes, — Mocksa,
[2023]. —URL:https://www.studentlibrary.ru/cgi-hin/mbdx. — Pesicen HOCTYNAa: IS 3aperueTpup.
none3oBaTeneH. —TeKCT | BNeKTPOHKEI.

1.4, KoWcyneTakr spava. DieKTpoHHAs MemuUMHCKAS Bubnnorexa :6aza nauubx © cafir /
000 «Buowas 1uxona OPTaHMALMH W YNpaBleHHE  3ApaBoOXpaHeHHeM-KoMmnekcHmii
MELHUMHCKHA KOHCANTHHr». — Mockea, [2023]. — URL: hitps:/fwww.rosmedlib.rn, — Pesicin
AOCTYNE: A4 3aperHeTRHP. None3opaTened. — Terer ! 3NEKTPOHHEI.

1.5, Bonemas meauumnckan GUBIHOTEKa 3NEKTPOHHO-OHONHOTSYHAS CHeTeMa : cadiT /
000 «Byxam», — Tomex, [2023]. — URL: https://www.books-up.ru/ruflibrary/ , — Pesciam JoCTyima:
AL 3APEFHOTPHP. NoAb3oBaTenel. — Texer : sneKTpoHHSI,

1.6. 3BC Jlanb:3neKTpokHo-GuGIHOTe HAA CHETEMa ¢ cafiT/ 000 3BC «Jlaus», —~Caukr-
erepbypr, [2023]. —URL:https:/fe.lanbook.com. — Pesum ACCTyDa: Ana  3aperHeTpHp.
nons3obatencH. ~TexeT : anekTpoHHbIL

1.7. 3BC Znanium.com:3nekTpoHo-GuGIHOTEYHAS CHCTEMA * caiiT / 000 «3Inammym». -
Mockea, [2023]. - URL: http:/znanium.com . — Pexcun AOCTYNA: ANis 3aPErHCTPHP. NoNB30BATENeE.
- TeKeT ; aneKTpoHHBIE.

2. KoncymerantIlmoc [Dnexrponemii pecypc]: cnpaBoYHas mpaBoeas cucrema. /000
«Koneynetant IMniocs - Anextpon. gan. - Mocksa :KoucynurantInoe, [2023),

3.Ba3L1 JAHHLIX DEPHOSHYECKHX H3nanmii:

3.1. eLIBRARY.RU: wayusas onexrponsas GubGnuoteka : cafir ! 000 «Hayunas
AnektTpoxran Bubnuoteka», — Mocksa, [2023]). — URL: http:/elibrary.ru. — Pexum JOCTYNa : aast
8BTOpH3. NoNb3oeaTeneil, — TekeT : JNeKTPOHHEL

3.2, Onextponnaa GuOnHorexa «Maaatensckoro oma «'peGennnkos» (Grebinnikon) :
3anexTpoHHanbubaHoTeka / GO0 UT «I'peberumkoby. — Mockea, [2023]). — URL; https://id2.action-
media.rw/Personal/Produets, — Pewum foctyma : ana aBTOPHZ, nonk3osaTenei, — TexcT
3TEKTPOHHEII,

4. epepanblas rocygapcTBEHHAS HHpOpMaUHOHHan cHevema  «HaumonanpEas
JekTpornas GubaHoTeran:anexTponuas Subnuorexa: cair / GI'EY PR, — Mocksa, [2023]. -
URL:https:/us6.pdp. — Pexum pocTyna; ans nomsaosateneit HayuHok OwubnworexH. —TekeT :
MEKTPOHHEIH,

5. Poccuiickoe oGpazoBanue: denepansumii nopran / yupenurens @AY «OHLTO», —
URL: hitp:/fwww.edu.ru. — Texer ; anextpoHHBIiL.

6. JaerTponnan GnbauoTeunas cucvema Val'y : MOAYNB «InEKTpoHHAA OuBnnoTeKay
ABHC Mera-ITPO / 000 «Jlata Dxenpecos. — URL:http://lib.ulsu.ru/MegaPro/Web. — Pescim
ACCTYTIA 'ANA nonk3oeaTenel nayunoi Subnnotekn. — Texer ! INEKTPOHHEI,

Cornacoeano: e /
A P mtlftccos_ /ﬁ/ oy e 1217, {;@'zj

Jonsacocs corpyaiim YHTHT o “nppfluce  1aTe
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12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
Aynuropun Ui NPOBEIEHUS JIEKIUI U CEMUHAPCKUX 3aHATUM, Ul IPOBEICHUS TEKYILE-

ro KOHTPOJISL U MPOMEXYTOUYHOM aTTeCTallMy, TPYNIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALUM,
ayJUTOPUU JJIS IPOBECHUS J1a00PaTOPHBIX padoT.

AyIUTOpHH YKOMIUIEKTOBAHBI CIIEHUAIN3UPOBAHHON MeOeIbio, yueOHO# JoCKoi. Aynu-
TOPUH IJIsl IPOBEJCHUS JIEKIUH 000py10BaHbI MYJIbTUMEIHMHHBIM 000pPYJOBAaHUEM ISl TIPEIOC-
TaBJieHUs1 nHPOpMAIMK OOJBIION ayauTopuu. IlomMemeHus Al caMOCTOATENBHOM paboThl OC-
HAllleHbl KOMIIbIOTEPHON TEXHMKOH C BO3MOXKHOCTBIO IMOJKIIOYEHUs K ceTh «MHTepHeT» u
o0ecreyeHneM J10CTyIna K 3J1eKTPOHHOM HH(pOpMallMOHHO-00pa30BaTeIbHOM cpelie, 3JEKTPOHHO-
OMOIMOTEYHOU CUCTEME.

Aymutopun 1l IpOBEAEHUs J1a0OpaTOpHbIX pabOT MMEIOT: KOMIUIEKT JIabopaTopHOH
mebenn (J1abopaTopHBIE CTOJBI, MKA(BI A XPaHEHUS] MUKPOIIPENapaToB, MUKpocKonsl — JIO-
MO Mukwmen-1, MBC-10) u TeXHMYECKUX CPEeICTB OOyUEHUSs, CAYKAIUMHU JJI IPECTaBICHUS
yaeOHOM mH(pOpMAIUU ayaIuTOpun (KOMIUIEKT MyJlIbTUMeauitHoro odopynosanus: [1K, mynbTu-
MEAUMHBIN NPOEKTOP, 3KPaH, aKyCTUUECKHUE KOJIOHKH).

13.CIIEHUAJIBHBIE YCJIOBUSA IS OBYYAIOIIUXCS C OTPAHUYEHHBIMHA
BO3MOXHOCTSMHU 310POBbSA
B cnyyae HeoOxonuMocTH, 00y4yaroUMMCs U3 YUCIIA JIML ¢ OTPAHUYEHHBIMU BO3MOKHO-

CTSIMH 310pOBBS (TIO 3asBIICHHIO 00YYArOIIErocs) MOTYT MpeIaraThCsi OJJHU U3 CIETYIONINX Ba-
PHAHTOB BOCHPUATHS MHPOPMALIUU C YUETOM MX UHAWBUAYAIBHBIX NCUXO(PU3NYECKUX OCOOEH-
HOCTEM:

— JUISL JIMI] ¢ HapYUICHUSIMH 3pEHUs: B Ie4aTHOM (opMe yBeTM4YeHHBIM HipudTom; B Gop-
M€ JJIEKTPOHHOTO JIOKYMEHTa; B ¢opme ayauodaiina (mepeBoj; yueOHbIX MaTepraIoB B ayauo-
dopmar); B meuaTHoi Gopme Ha si3bike bpaiiyist; HHAWBHYaIbHBIE KOHCYJIBTAIIUH C TIPHUBIICUE-
HUEM TUQIIOCYPIOTIEPEBOAUNKA; MHIANBUAYAIbHBIC 33JaHUSI M KOHCYJIbTAIINH;

— JJIs JIUL ¢ HApYILIEHUsIMU CTyXa: B e4aTHOH (opme; B opMe 3IEKTPOHHOTO JOKYMEH-
Ta; BHJIEOMATepHAIIBI C CYOTUTpaMH; WHIMBHIyaJ bHBIE KOHCYIBTAIIUH C TIPUBJICYCHUEM CYPII0-
NePEeBOTYNKA; WHIMBHTyaTbHBIC 3a/IaHUS U KOHCYIIbTAIHH;

— JUI JIUI] C HApyIIEeHUsMHU OTIOPHO-/IBUTATEIBHOTO armapara: B ne4atHoi popme; B Gpop-
Me 3JIeKTPOHHOTO JIOKYMEHTa; B (hopMe ayaunodaiina; HHIUBUAYaTbHbIE 33/1aHUSI U KOHCYJIbTa-
IUH.

B caydae HeoOXOAMMOCTM  HCIONB30BaHMA B  y4eOHOM  IIpolecce  4acThu-
HO/HCKJIIOUHUTEJIBHO JMCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH, OpraHu3anus padoThI
[I1C ¢ obyyarommmucs ¢ OB3 u uHBaNIMIaMU IpeaycMaTpUBAETCS B 3JIEKTPOHHOU MH(pOpMa-
IIMOHHO-00Pa30BaTENILHON Cpefie ¢ YYETOM UX MHIMBHIYaJIbHBIX MCUXOPHU3NUECKUX OCOOECHHO-
CTEH.

Pa3paGorunk JOLEHT E.B. Paccannna
(nodnucs) {doaxcrocme) {OHO)

12.05. 2023 r.
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JUCT UBMEHEHUI
Ne ConepxaHue M3MeHEHUs HJIM CCHIJIKA HA MPHJIa- ®UO 3aBenyomero | Iloamucn Hara
n/n raeMblil TEKCT U3MEHEHHU s kadenpoi, peajan-
3y1oLIel JUCIUILIU-
HY/BBI-
nyckamomei kadgen-
poi

1 Buecenne m3menenmit B .. a) Crcok pekomenaye- | Crmecapes C. M 1.16.05.2024

Mot mmrepaTypel m. 11 «YdeGHO-MeTommdeckoe W Y

WHPOPMAIMOHHOE O0ECleYeHne IUCHUIUTUHBD) C -

oopMIICHHEM IPIIIOKEHHS |
2 Buecenne m3menenmii B m.u. B) [Ipodeccnonansapie | Cnecapes C. M +4,16.05.2024

0a3pl TaHHBIX, HH()OPMAIOHHO-CIIPAaBOYHBIE CHCTE- /

MbI . 11 «Y4ueOHO-MeTOqHUECKOe U HH(POPMAIIUOH-

HOe oOecredyeHue AMCLMIUIMHBD C OodopMieHHEM

MIPUIIOKEHHUS 2
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[Tpunoxenue 1
11. YYEBHO-METOJANYECKOE U THOPOPMALIMOHHOE OBECIIEYEHHUE
JAUCHUIIJINHBI

a) CniucoK peKoMeHyeMoil JIuTepaTypbl
OCHOBHaAsI:
1. lunoB U.A. Dxonorust monyasiuil 1 cooOmiecTs: yaeOHuk ajs By3os / [lImioB Urops Anek-

cagaposuy; M. A. lllunos. - Mocksa: FOpaiit, 2022. - 227 c. - (Bsicmiee obpazoBanue). - URL:
https://urait.ru/bcode/489952
2. Pyaun A. b. JkoJjiorus nonyJisinuii u coodmectB: yaeOHuk s cren. 020803 "buoskosno-
rus", Hanpasnenuto 020200 "buonorus" u cneu. 020201 "buonorus" / Pyuun Anexcanap bopu-
coBu4. - MockBa: Akangemus, 2006. - 352 c. : ui. - (Beiciiee npodeccnonanbHoe 00pa30BaHHE)
(EctectBennsbie Haykn). - bubamorp.: ¢. 342. - ISBN 5-7695-2962-8 (B nep.).

JAONOJIHUTEIbHAS JIUTepaTypa:
1. bornanos, 1. V. Dkoyorusi HOMyJIsSIuiA ¥ COOOMIECTB: y4eOHOE TTOCOOHE JIJISl CTYICHTOB KO-
JIOTUYECKUX CIIeUAIBHOCTEH nemarorndeckux By3oB / W. . bornanos; . . bormganos. - Dko-
jorusi monynsauui u coodmiects; 2025-10-27. - Omck: UsparensctBo OMITIY, 2015. - 256 c. -
Kuura naxonurca B npemuym-sepcur ObC IPR BOOKS. - Tekcr. - ['apanTupoBaHHbBIN CPOK
pasmerienust B ObC g0 27.10.2025 (aBTompomoHramus). - 3MeKTPOHHBIN. - DIeKTpoH. naH. (1
daiin). - URL: http://www.iprbookshop.ru/105338.html .
2. Kysuenosa, H. A. TIposepounsie 3amanus no oomieit sxonoruu / H. A. Ky3nenosa, 1. A. XXu-
rapes, A. 1. BokoBa u ap. - Mocksa: [Ipomereit, 2012. - 96 c. - ISBN 978-5-7042-2373-3. -
Texcr:  snexktponnsnii // ObC  "KoncympranT  crygenta":  [cair]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785704223733.html

y4eOHO-MeTOAHYeCKas:
1. Paccanmuna E. B. Dxonorus momynsuuii ¥ cooOmecTB [DIEKTPOHHBIN pecypc]: 3IeKTpOH.
yueb. kypc: yueb. nocobue / Paccanuna Exarepuna Bnagumuposna, K. A. AntoHosa; Yal'V. -
DJIEeKTPOH. TEKCTOBBIE JaH. - YibsiHOBCK: Yal'VY, 2015. - 1 snektpon. ont. auck (CD-ROM). -
(OnexTpoHHbI yuebHbIi Kype). - CD-ROM. https://portal.ulsu.ru/course/view.php?id=95351
2. Cemenog Jl. 1O. IMomynsmuoHHas SKOJIOTHI: METOAMYECKHIE YKa3aHUs I TaOOPaTOPHBIX pa-

00T M CaMOCTOSATEIBHOW PabOThI CTYJEHTOB DKOJIOTHUYECKOTO (haKyJabTeTa HAIPABJICHUS TTOATO-
toBkHM OakanaBpuara 05.03.06 - Dxomnorust u npupogonons3opanue / JI. FO. Cemenos; Yal'V,
Okoi. ¢dak. - YubsHoBek : Y'Y, 2019. - HeonyOnukoBaHHBINA pecypc. - DIEKTPOH. TEKCTOBBIE
JIaH. (1 daiin : 671 Kb). - Tekct : 3JIEKTPOHHBIN.
http://lib.ulsu.ru/MegaPro/Download/MObject/8675
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Ipogeccuonanvhvie 6azvl OanHbIX, UHPOPMAYUOHHO-CRPABOYHBIE CUCTEMbL

1. DJIeKTPOHHO-0NGIHOTEYHbIE CHCTEMbI:

1.1. Iludposoit o6pazosarensublii pecype IPRsmart : anexrpornno-6ubnnoreynas cucrema :
caiit / OO0 Komnaunus «Ai ITu Ap Meauay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru.
— PesxuM mocTyna: Uist 3aperucTpHp. nojb3oBareneil. - TeKCT : 37eKTPOHHBIH.

1.2. O6pasoBatesnbHas miathopma IOPAWT : o6pasoBatenbHbiii pecypc, 37MeKTPOHHAS
6ubmmoteka : caiit / OO0 DiektponHoe m3natenseTBo «FOPAMT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pesxum jloctyna: juist 3aperucTpup. nojb3osaresei. - TeKCT : 2eKTPOHHBIH.

1.3. Ba3a nauubIX «DnexkrtpoHHas Oubmuoreka Texnuueckoro BY3a (OBC «KoncynpranT
CTYJIEHTa») : JNeKTpoHHO-OuOmnoTeuHas cuctema : cat / OO0 «Ilonmutexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyma: ajist 3aperucTpup.
nosib3oBatesieit. — TeKCT : 21eKTPOHHBII.

1.4. KoncynbranT Bpaya. DieKTpOHHas MeJUIMHCKas Oubnuoreka : 6a3a maHHBIX : caiiT /
OO0 «Bplcmias IIKOJa OpraHu3ald ¥ YIOpPaBIeHHS 3ApaBooXpaHeHHeM-KoMIUeKCHbIH
MEIULIHHCKUM KOHCAITHHI». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYIA: TSl 3apETHCTPUD. Mob30oBaTeNel. — TeKCT : DMeKTPOHHBIMH.

1.5. Bosibiuas MeuiMHCKas GubiuoTeka : 31eKTpoHHO-6ubnnoTeuHas cucrema : cait / OO0
«Bykan». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum nocryna: as
3aperucTpyp. momp3oBareneil. — TeKCT : 31eKTPOHHBII.

1.6. DBC Jlaus : anextporHo-O0ubmoTeyHas cucrema : cadt / OO0 DBC «Jlanby. — CaHKT-
[Merepbypr, [2024]. — URL: https://e.lanbook.com. — Pexum joctyna: Juis 3aperucTpup.
nosib3oBaresieit. — TeKeT : AIeKTPOHHBIH.

1.7. DBC Znanium.com : 3J1€KTpoHHO-OuOIMoTeyHas cuctema : cailt / OO0 «3HaHMyMY. -
Mockga, [2024]. - URL: http://znanium.com . — Pesxum j0cTyna : 11st 3aperucTpup. Nojb3oBaresei.
- Texct : 27€KTPOHHBIH.

2. Koncyabranrlliuroe [DiexTpoHHslii pecypc]: crnpaBovnas npaBoBas cuctema. / OO0
«Koncynprant ITnroey - Diextpon. nas. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: Hayunas onektpoHHas OuGmuorexa : caiit / OOO «Hay4nas
Dnexrponnas bubmiorekay. — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum noctyna : ais
aBTOpH3. MoJIb3oBaTesei. — TekeT : 21eKTpOHHBIH

4. @epepanabHasi rocyaapcrBeHHass HHpopMaummoHHasi cucrema «HaumonanpHas
3J1eKTpOHHAsI OHOIMoTeKa» : dNIeKTpoHHas 6ubnuoreka : caiit / ®I'BY PI'B. — Mocksa, [2024]. -
URL: https://u36.pd. — Pexum moctyna : s nosnb3oBatesneif HayuHoi OuOmmorteku. — Tekcr :
3JIEKTPOHHBIHN.

5. Poccniickoe obpasoBanue : (enepanbubiii nopran / yupemurens @AY «DUITO». —
URL: http://www.edu.ru. — Texer : 271eKTPOHHBIHA.

6. DuiekTpoHHasi Gubanoreynass cucrema Yal'V : monyns «DiekTpoHHas Oubnanorexay
ABUC Mera-ITPO / OO0 «Jlata Dxcnpeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JIOCTYTIA : JUTSl TIOJIb30BaTeNel Hay4HO# 6ubiHoTekH. — TEKCT : JEKTPOHHbIH.
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