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1. IEJIM 1 3AJJAYHU OCBOEHUS JTUCIHUIIINHBI
e AUCHUIUIAHDI

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

3apaum:

- OCBELIEHUE KIIIOUEBBIX BOIIPOCOB IEMIKOJIOTHH;

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

- (hopMHpoBaHHE MPAKTUYECKUX HABBIKOB MOCTAHOBKU M BBIMIOJHEHUS SKCIIEPUMEHTAI b-
HOW pabOTHI B TIOMYJISIIIMOHHBIX HCCIICOBAHMSIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
HucuumuinHa «[lonynsunonHas sxonorus» coriacHo ®I'OC u yyeOHOMY IUIaHY OTHO-
CHTCSl K BapUaTHBHOMY LIMKJIY JUCHHUIUIMH, ero obs3atenbHoi yactu (b1.B.1.10). danunas awuc-
LUIUIMHA 3aKJa/(bIBA€T OCHOBHBIE IPEJICTAaBIEHHs O CBs3u Oyayiied mpodeccuu ¢ Bompocamu
HKOJIOTMYECKOM 0€30MacCHOCTU U OXPaHbl OKPYKAOILEN Cpe/ibl ONMPAETCS Ha MPEIIECTBYOIINE
JUCLUTUIMHBIL:
e OuopazHOOOpa3me;
®  ODKOJIOTHS MUKPOOPTaHU3MOB;
e Ouoreorpadus,;
®  DKOJIOTHS PaCTEHUI U KUBOTHBIX.
Omna unrtaercs B 7 u 8 ceMecTpax 4 Kypca U OCHOBBIBAETCSI HA BXOJHBIX 3HAHUAX CTY/ICH-
Ta, MOJIYYEHHBIX B X0/1€ U3YUEHUS MPEIUIECTBYIOIIUX TUCIUIUINH.
JUis nM3ydeHus AMCUUIUIMHBL CTYJEHTHl JOJDKHBI 00J1aaTh CIEIYIOUMMH 3HaHUSMH,
YMEHUSMHU 1 HaBBIKAMHU.

3HATD:

J 00 0COOEHHOCTSIX Cpe/ibl OOMTaHMSI U HKOJIOTUYECKUX (PaKTopax;

° 00 ajmanTaluu OPraHu3MOB K YCIOBUSM CPE/IbI,

° 00 OCHOBHBIX XapaKTEPUCTUKAX TOMYJSIUNA TMPUMEHHUTEIBHO K YCIOBHSIM
CYILIECTBOBAHUS;

° 00 OTIUYHH IPUPOJHBIX U AHTPOTIOTEHHBIX MOMYISAINHT;

° 0 METOJIaX MOIMYISUOHHBIX UCCIIEI0BAHUIA;

. 0 B3aUMOJEHUCTBUSAX NONYJISIUNI;

° 0 CTaTMYECKUX U TUHAMUYECKHX XapaKTEPUCTUKAX TOMYIISINH;

° 0 MOTOKAaX BEIIECTBA U YHEPTUH B IKOCHCTEMAX;

° 0 THMAaxX 1 KJIACCU(PHUKAIUAX COOOIIECTB U IKOCUCTEM.

yMeTh:

° MpaBUJIBHO OLEHUWBATH TEKYIIEE COCTOSIHUE M  MEpPCHEKTUBBI  PA3BUTHUSA
KOHKPETHOW KPU3UCHOM CUTYAIlUU B MOMYJISLIMU U IKOCUCTEME;

° pacro3HaBaTh TUIIBI TOMYJISIIUNA U SKOCUCTEM;

° OIICHUBATh AHTPOIOTE€HHbIE BO3JAEHUCTBUS M WX TMOCIEACTBUS JIsI Pa3BUTHUA

MOIYJISIUANA U 3KOCUCTEM;
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J OCYIIECTBIISITh TMOUCK HYKHOH WH(OpPMAlMKU IO KIIOYEBHIM CIIOBaM B CETH
NHTEPHET;

J pPErucTpupoOBaTh, 00padbaThHIBATh U OLIEHUBATh PE3YJIbTAThl UCCIIEI0BAHUM.

BJIA/IETh!

® KyJIbTYpOH MBIIUICHHS], CIIOCOOHOCTBIO K OOOOIIECHHIO, aHATN3y, BOCIHPUSITHIO HH-
dbopMaruu, MOCTaHOBKE LIENTU U BBIOOPY MYyTEH ee JOCTHKEHHUS,

® yYMEHHUEM JIOTUYECKU BEPHO, aPI'YMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U MUCHMEH-
HYIO peyb;

e 1podecCHOHATBPHOW MOTHBAIMEl K BBINOJIHEHHIO CBOEW MpodeccrnoHalbHON aes-
TEJIbHOCTH;

e METOJaMH MOMYJSIUOHHBIX UCCIeI0BAaHUM.

Jucuunnuael, A KoTopbix «[lonmynsiuoHHast SKOIOTUS ABISETCS MPEIIeCTBYIOMICH
JTUCLUIIMHON OTCYTCTBYIOT, TaK KakK JUCIUIIMHA YATAETCA HA TMOCJIECIHEM Kypce B BOCHBMOM
cemecTpe.

JlaHHasi KOMITETEHILIUS PEAM3YETCsl TAKKE MPHU MOJTOTOBKE K C/Iaue M cJlade rocyapcT-
BEHHOTO 3K3aMeHa.

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

Hpouecc HU3YyYCHUS NUCHUIIIMHBI HAIIPABJICH Ha (bOpMHpOBaHHe CJICAYIOIIUX KOMIICTCH-

UAH:
Koa n HamMeHoBaHue IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUYEeHUSs MO TUCIHII-
peaiu3zyeMoi Komie- JinHe (MOYJI0), COOTHECEHHBIX C HHAUKATOPAMM /10CTHKEHHUS
TEeHINH KOMIIeTEeHIIMH
IIK-15 3HaTh: O AMHAMUKE, [TI0JIOBOM U BO3PACTHOM COCTaBE MOMYJISLINN;

BIaJJCHHUEM 3HAHUSAMMU O BJIMSIHHUEC MG)KBHI[OBOﬁ n BHyTpHBPII[OBOfI KOHKYPCHIIUU B
TECOPCTUYCCKUX OCHOBAX MNOAACPIKAHUU COO6H_I€CTBa JKUBOTHBIX HOWHAMUKY H3MCHCHUA

ouoreorpaduu, YUCJIEHHOCTH M apeajioB JKMBOTHBIX IOJ BIUSHUEM pa3IMYHBIX
9KOJIOTUHU KUBOTHBIX, (bopM e TETHHOCTH YellOBeKa.

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

MIPEJICTaBIIATh PE3yJIbTaThl SKCIIEPUMEHTOB U HAOIIOICHUM B BHIE
3aKOHUYEHHOT0 ITPOTOKOJIA UCCIIE0BAHUS;

BECTH MMOUCK U JE€NIaTh 0000IIAIOIHE BEIBOIEL,

Hay4YHO 0OOCHOBBIBaTh HaOJII01aeMble SIBICHUS;

MIPEJICTaBIATh JaHHbIE SKCIEPUMEHTAIbHBIX HCCIEI0BaHUN B BHUJIE
rpaduKoB 1 TabJIHII, PUCYHKOB.

Baapers: Ouonornyeckoil TepMUHOIIOTHEH;

ONbITOM Oe30macHoi paboThl B OHOJOrMYecKOW JabopaTopuu |
yMEHHEM oOpamarbCsi ¢ TOCY/I0M, peakTUBaMu, padboTaTh C
MUKPOCKOIIAMU U JPYrO¥ CBETOBOW YBEIMYMUTEIBHONW TEXHUKOH MU
AIIEKTPUYECKUMU NpUOOpamu;

HaBBIKAMU CaMOCTOSATENbHOM paboThl C yueOHOH, HaydHOU U
CIIPABOYHOM JIUTEPATYPOU;

HaBbIKaMU MPUMEHEHUS 3HAaHUN 1 METO/I0B IKOJIOTUHU U MONYJIALUN
co001IeCTB IpU pPa3pabOTKe IKOJIOTHYECKUX IPOrpaMM U IPOEKTOB.
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4. OBIIASA TPYAJOEMKOCTbDb JUCHUIITIMHBI

4.1. O0beM QUCHUILUIMHBI B 3a4eTHBIX equHunax (Bcero) — 5 3ET.
4.2. O0beM ITMCUMILIHHBI IO BHAaM yueOHO# padoThl (B yacax):
KommuecTBo vacoB (hopma oOydeHust - 0OUHas)
Bun yaeOHOM paboThI Beero ro many B% T.4. 110 CeMeCTpag/I
KonraktHas pabora 00y- 72/24* 36/18* 36/6*

YaroUIUXCs C MpernojaBare-
JIEM B COOTBETCTBUHU ¢ YII

AyJIUTOpPHBIE 3aHATHS:

® JIEKIIUU 36 18 18

® CCMHUHAPLI U ITPaKTHU- - - -
YCCKUC 3aHATUA

e 1aboparopHbie pabo- 36 18 18
TBI, IPAKTHKYMBI
CamocrosiTenpHas pabora 72 36 36
®dopwma Tekymiero kourponst | Tectuposanue, KowiokBuyM | TectupoBanue, | TecTupoBaHue,
3HAHUI U KOHTPOJIS CAMO- KOJUIOKBUYM KOJUTOKBUYM

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

Kypcosas pabora He npenycmotpena He npenycmot- | He npenycmor-

peHa peHa
Bunel npomexxyTo4Hoi 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 cnyuae  neobOxooumocmu  ucnonvsosamus 8  Y4eOHOM ~— Hpoyecce  YACMUY-

HO/UCKTIIOYUMENbHO OUCMAHYUOHHBIX 00paA308amenbHbIX MexXHONIo2ull 6 mabauye depes cleu
yKazvieaemcs Koaudecmeo uacos pabomot IIIC ¢ obyuarowumucs 0ns npoeoenuss 3aHAMul 8
OUCMAHYUOHHOM popmame ¢ NpUMeHeHUeM dIeKMPOHHO20 00YYeHUs.

4.3. Conep:xaHue TMCHMILINHBI. Pacnipenesienne 4acoB mo reMaM U BUIaM y4eOHOi
padoThI:

®opma 00yueHUs _ouHasl_

Buabl yueOHbIX 3aHATHH
AyIMTOPHBIE 3aHATHUS B T.4.
NpaKTH- 3anaTus | Camo-
Ha3Banmue u pa3- Jaa60-
Bcero Yyeckue B UHTe- CTOA-
JeJIOB U TeM partop-
JIEeKIMHU 3aHATHS, HbLe pak- | TelbHas
ceMHHa- THBHOH | pabora
padoThI
pbI dopme

Pasnen 1. JxoJiorus nomyJassuui

®opma A
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Buabl yueOHbIX 3aHATHH
AyIMTOPHbIE 3aAHITHS B T.4.
NnpaKkTH- 3anuarusa | Camo-
Ha3Banue u pas- J1ado-
Bcero yecKHue B HHTe- cTOSI-
JeJIOB U TeM paTop-
JeKINHI 3aHATHS, b pak- TeJbHAsA
ceMHUHA- THBHO# | pabora
padoThI
pbI dopme
1. [Tousarue 00
HKOJIOTUU TOMYJIsi- 27 6 - 6 6 12
LU 1 co0O0IeCTB
2. Ctatuueckue u
WHAMUYECKUE Xa-
. 29 6 - 6 6 12
PaKTEePUCTHKH I10-
NYJISIIANA
3. MexaHU3MBI
MOJIICPIKAHUS
YHUCIIEHHOCTH,
IUIOTHOCTH U IreHe- 24 6 6 6 12
THUYECKOM TeTEPO-
TCeHHOCTH TIOMYJIs-
AN50%1
4. B3aumoencr-
Aene 31 6 - 6 2 12
BUS TIOTTYJISITIAIA
Paznen 2. DxoJ10rus 3KOCHCTEM
5. IloToku Bele-
CTBa Y DHEPTUHU B 30 6 - 6 2 12
DKOCHUCTEMAX
6. Tune! u xnac-
cU(UKaALIUUA CO00-
ukan 27 6 : 6 2 12
[IECTB ¥ DKOCH-
cTeEM
BCET'O 144 36 - 36 24 72

5. COIEPXXAHHUE KYPCA
Pazpen 1. DkoJiorust nomyisuui

Tema 1. [lousitre 00 DKOJIOTUH MOOYIISIHNA U COOOIIECTB

Onpezenenrie ¥ COOTHOIIEHHUE IOHSTHIA: OpraHu3M, BUJI, IOMYJIALS, 3KocucTeMa. | enernye-
CKast ¥ DKOJIOTMYECKAsl TPAKTOBKA MOHSTHS TIOMYJISLIHS.

Tema 2. CtaTHUECKHE U IMHAMHYECKHUE XapaKTEPUCTUKH NOIYIISIIHH

UKCIIEeHHOCTh U IJIOTHOCTh, BO3PACTHOM M MOJIOBOM cocTaB. [I[pocTpaHCTBEHHOE pa3MeleHHe
oco0eii B momyssiiyu. MexaHu3Mbl, OJIEPKUBAIOIINE TPOCTPAHCTBEHHYIO CTPYKTYPY MOITYISIIHH.
Kpugsie u Tabmmiibl BeokuBaHusL. OIEHKH 0KUIAEMOU MPOAODKUTEIHLHOCTD XKU3HA. POK1aeMoCTb,
CMEPTHOCTb U CKOPOCTb MOMYJISILIMOHHOTO POCTa. DKCIOHEHIMANBHBIN POCT oy siuid. buoruue-
ckuit motentman. [Ipenenst pocta, emrkocTs cpenpl. [lonsTre 0 pecypcax. Jloructrueckast MOJIENb
pOCTa YUCTICHHOCTH MOMyJisiiy. PazHooOpasue THITOB AMHAMUKY YUCTICHHOCTU. JKU3HEHHBIE «CTpa-
terum» nomyssiuid. K- u r - crpareru. Tpeyronsauk Pamerckoro-I paiima. [{ukmdaeckue komeOaHust
YHCJICHHOCTU U UX MPUYHHBL.

Tema 3. MexaHU3MBI OJJICPKAHNS YUCICHHOCTH, INTOTHOCTH M TeHESTHYSCKOU TeTEpO-
T€HHOCTHU HOIYJISIIHI

DaKTOpbl, OrPAHUYMBAIOIINE POCT YACICHHOCTH MOMYJIAMA. CaMOpEryIsiys YUCIEHHOCTH
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U IJIOTHOCTH NOMYJIALMH. BHENIHSAS perysius cTaTHueckux apaMeTpoB nomyssiuu. Pois ctpecca
B PEryJISILUU YUCIECHHOCTU U TUIOTHOCTU nonyssiiiui. Kannubanusm. SIBieHne caMou3pekuBaHus y
pactenuil. [ eHeTHYeckas reTepOreHHOCTH M MEXaHU3MBbI ee noaaepkanus. OnacHOCTb OJIM3KOpO/I-
CTBEHHOT'O CKPEIIMBAHHUS, CIIOCOOBI €10 N30eraHusl.

Tema 4. BzauMo1elicTBYS NONYISIMUI

[omyrsiuu B coodiecTBax U 3kocucreMax. [loHstue skonoruyeckoil Humm. Poiab MexBH-
JIOBBIX B3aUMOOTHOIIICHUH B MOAJEP:KaHUU CTPYKTYpbI coolriecTa. Paznuyneie Gpopmbl cumOunosa.
KoHkypeHnys BHYTpY M MEXNONMYIUMOHHAS. KO3BOMIOLUMS MOMYISALMIA U CTAHOBJIEHUE MEKIIONY-
JSIIMOHHBIX OTHOMIeHuH. [IpocTpaHcTBeHHAss M BpeMeHHas CTPyKTypa cooOuiecTB. Tpoduyeckue
nern. CocraB U cTpyKTypa coobmiects. MHIEKCH pa3HooOpas3ust u joMuHupoBaHus. CooOIIecTBa BO
BpeMeHU. Ce30HHbIE U3MEHEHUS COCTaBa U CTPYKTYPBI COOOILECTB.

Pazjen 2. DkoJiorus 3kocucTeM

Tema 5. [ToTOkM BeliecTBa U SHEPTUU B IKOCUCTEMAX

[TpuaTHIMaTBHAS OJIOKOBAsI CXEMa CTPOCHUS SKOCUCTEMEBI. Tpodudeckast CTpyKTypa dKOCH-
cteMbl. Dkonorunueckue nupamusl. [Ipasuno 10% Jlunaemanna. [umesie nenu u cetu. buocdepa
KaK ry1o0asibHast SKOCUCTEMa. DKOCUCTEMBI BO BpeMeHH. Cykiieccusi. THITbI 1 MEXaHU3MBbI CYKIIEC-
CHH. DBOIOLHS OMOPa3HOOOpa3Hs U CYKIIECCHH B COBPEMEHHBIX SKOcHcTeMax. MecTo U poiib 4eso-
BEKa KaK OMOJIOTMYECKOT0 BHJIA B ATUX Iporeccax. KoHnenms kimmakca.

Tema 6. Tunbl v K1accUpUKAIMKI COOOIIECTB ¥ SKOCHCTEM

Kwuzne B BoHOM cpeze. Co3iaHre OpraHMueCcKoro BEIECTBA B IOBEPXHOCTHOM CJIO€ MOPEi
U ero norpebdieHue Ha rimyouHe. HepaBHOMEpHOCTH pactpeeNieHust MPOIeCCOB MPOAYLIMPOBAHUS B
reorpadudeckom Macmrade. Huskast mpoyKTHBHOCTH IICHTPATLHBIX YacTel OKeaHa (KakK CIICICTBHE
HEXBaTKU OMOTEHHBIX 2JIEMEHTOB) U BHICOKAS ITPOTYKTUBHOCTh MPHOPEKHBIX 001aCTEi 1 30HBI
1oJibeMa ITyOMHHBIX BOJ (anBeUTMHIOB). [InIIieBbIe 1enu U ceTn B OKeaHH4YeCKoM akocrcTeme. Pexu
U 03epa: UX poJjib B MepepaboTKe 1 aKKyMYJISIIIMU BEIIECTB, CO3IAr0IMXCs Ha cyIe. O3epo Kak 3Ko-
cucrema. CezoHHOE BTpodrpoBanue 03ep u pek. Hazemusie sxocucteMbl. OCHOBHBIE THUTIBI HA3EM-
HBIX DKOCHCTEM.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATHIA
He npeagycmoTpensl.

7. TEMbI JABOPATOPHBIX PABOT

Paznea 1. DxoJiorust nomyJisiui

Tema 1. ITonsaiTHe 00 3K010rMU NONYJIANMNA U coo0mecTB. OCHOBHBIEC CBOICTBA 10-
MyJIS Ui

Yactb paboThl IPOBOAUTCS B BUJIE MO3TOBOTO MITYpMA.

Iesb: M3y4yuTh OCHOBHBIE CBOMCTBA MOMYJISILIUMA: CTPYKTYPY, TUHAMUKY, OMOTUUECKHUI TO-
TEHIIMAJ; 03HAKOMUTBCS C METOJJaMU 0OPaOOTKH U aHATTN3a Pe3yAbTaTOB HATYPHBIX HAOIOICHUIA.

Conep:xkanue padoTbl 1 METOAMYECKHE PEKOMEH AU

OCHOBHBIE OHATHS U KOJIMYECTBEHHbBIE 3aKOHOMEPHOCTH:

[Ipu mpoBeneHnn MOOBIX KOJMUYECTBEHHBIX HCCIEAOBAHUN Ba)KHO C OOJBILION CTETEHBIO
TOYHOCTH JaTh OLEHKY YMCIEHHOCTH OPraHU3MOB.

YucieHHOCTh MOMYJISIMY - 00111ee KOJIMYECTBO 0CO0EH, COCTaBISIONIMX TAHHYIO MOMYIISLUI0
B OIpEIETEHHBIT MOMEHT BpeMeHH. MHHUMAaIbHOE KOJIMYECTBO OCOOEH, pH KOTOPOM MOMYISIIHS
HE MCYE3aeT IO SKOJIOTMUECKUM U TeHETHYECKUM MPUYMHAM OIPEAessieT HIKHUNA MpeJiesl BbDKUBA-
Hud. B [CJIoM, B COBPEMCHHBIX YCJIIOBUAX yCTOfI‘IPIBaH nomyJsinusa HaCHYUTBIBACT HCCKOJIBKO TBHICIY
0co0ei, XOTS IS pa3IMYHbIX BUOB HIDKHHUM TTPEJIe BEDKUBAHUS Pa3HBIN.

Ecnu nmo3BosstioT YyCi10BUsA MGCTOO6I/IT3.HI/ISI u o6pa3 JKU3HHU OPraHru3MOB NPUMCHAKOTCSI MCTO-
Il TipsiMoro yuéra. Ha mepBom aTamne uccieoBaHui, Kak MpaBuiio, ¢ OMOIIBbIO a3po(OoTOCHEMKH,
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OIIPE/ICIISTFOTCS TPAHUIIBI U TUIONIA/Ib apeaa. BHyTpy apeasnia BBIIEISIFOT KBaIpaThl PABHOM IIOIIA IH
Y Ha K&XJIOM M3 HUX MOJICUYUTHIBAIOT YUCIIO 0co0ei (Xi) MO MOJOBBIM M BO3PACTHBIM KATETOPHSIM -
T.€. JIenaeTcs BbIOOpKa (n).

[InotHOCTH MOMYIIALMK (X )- 3TO KOJMYECTBO 0COOEH M OMOMACCHI Ha SIMHHILY TLTOIIAIN
11060 00BEMA - oTpeeNIeTcs Kak CpeaHee apupMETHIECKOE U3 BCEX BHIOOPOK (N):

x- 2%
7 (1)
riae-X - II0THOCTb HomyIsuK, Xi - YHCII0 0co0eil B BBIGOPKE, N- YHCIIO BHIGOPOK.

OOmast urcineHHOCTh oprann3MoB (N) B MOMYJIALNH ONPEIETASTCS KaK MPOM3BEACHNE TUIOT-
HOCTH MONYJISALMY Ha IUIOIIA b apeaia:

N=X-§ (2)

rae N - 4uCIeHHOCTh NOMYJIALNY, S - IUIOIA/b apeaa.

IIpocTpaHcTBEeHHOE paciipesiefieHue MOy LY BHYTPH apeajla HOCUT BEpPOSITHOCTHBIN Xa-
paKkTep U OTpakaeT PeaKlMU OPraHU3MOB Ha PA3JIMYHbIC KOJOIMYECKHE (DAKTOPBI: JTOCTYIHOCTh
IUIIEBBIX PECYPCOB U (PM3UUECKUE YCIIOBUS UM HA MPUCYTCTBUE KOHKYPEHTOB, U I0O3TOMY SIBJISIETCSI
BO)KHOW XapaKTEPUCTUKOM MOMYJISALUM, HEOOXOJUMOM JJIsl MPOrHo3a €€ YMCIEHHOCTU. Bhinenstor
TPU OCHOBHBIX THIIA paclpe/eeH s OpraHU3MOB B IIpe/iesiaX TEPPUTOPUH, 3aHITON OJHON MOMYJIs-
LUEH:

PaBHOMEpHOE pacnpenienieHre B MPUPOE Yallle BCEro CBA3aHO C OCTPOM KOHKYPEHIIMEH MeK-
Zly pa3HbIMH 0co0sMU. Takoil TuN pacnpeneneHusi OTMEUYatOT Y XUILHBIX KUBOTHBIX U PbIO C UX TEp-
PUTOPHATBHBIM MHCTUHKTOM U CYTy0O WHAWBUIYAIbHBIM XapaKTePOM.

Crnyyaiinoe (muddysHoe) pacnpenereHne UMeeT MECTO B OTHOPOJTHOM CpeJie WU Cpeie, TTIe
MHTEHCHBHOCTb U HAMpaBJIeHUE IeHCTBUS Pa3IMUHbIX 3KOJOTMUECKUX (PaKTOPOB U3MEHSIOTCS HE 3a-
KOHOMEPHO, a CiIy4aiHo. Tak Ha MmepBbIX Mopax paccensierca T Ha nose. [lo mepe pocra momysi-
IIU pacrpeeseHre MpruodpeTaeT rpynioBoi Xapakrep.

I'pynmoBoe (Mo3an4HOE) pacripeiejieHue BeTpedaeTcss Hanbosee yacto. Tak, B COCHOBOM Jie-
Cy JIepeBbsl BHaYaJIe PACCENSAIOTCS IPYNIaMH, a B JTaJbHEHIIIEM UX pa3MellleHHe CTaHOBUTCS PaBHO-
MepHBIM. [ pynmmoBoe pacnpenenenue odecriedynBaeT 60Jiee BEICOKYIO YCTOHUMBOCTD 110 OTHOIICHHIO
K HEeOJIaronpHsTHBIM YCIIOBUSIM MO CPaBHEHHUIO C OTAENBHOM 0c0o0bl0. BHYTpH momyssiiuii »HUBOT-
HBIX IPYIIIPOBKU HOCAT PAa3HbIE HA3BAHUSI - ITPANBI, FAPEMBI, CTaW, KOJIOHUH U TaK JajbllIe.

XapakTep MPOCTPAHCTBEHHOI'O PaCIpe/IeNIeHUs] OLIEHUBACTCS MO BEJIMYUHE JHUCTIEPCHH, Xa-
paKTEpU3YIOIIeH OTKIIOHEHHE 3HAYCHNI OTHOCUTEFHO CPETHETO 3HAUCHUS:

o — Z(X _X:)l
n-1 . (3)
rae o’- JTCTICPCHSL.
Ecmu nucnepcus o’= 0, pacnpeziefieHne CYMTAIOT PABHOMEPHBIM; TIPU

0 < o’<M~ pacnpenenenne cyuaitnoe; ecmu 6>> B pacmpesieNeHne TPYINOBOe (CKyUeH-
HOE).

[T10THOCTH W YMCIICHHOCTH TIOMYIISIIIMN 3aBHCAT OT BEIIMUYHMH POXKIAEMOCTH M CMEPTHOCTH
0CcoOeH.

PoX1aeMoCTh - CIIOCOOHOCTH TMOMYISIIMY K YBEJIMUEHHIO YHCIEHHOCTH. Pasmyaror poxae-
MOCTb a0comoTHYIO (B) — uriciio HOBBIX 0cobeit 3a eIMHUITY BpeMeHH U yenbHyto (b oT aHri. birth —
«POKAECHHE») — KOIPPUIIMEHT POXKIAEMOCTH - YMCIIO HOBBIX (POAMBILHUXCS) 0coOel Ha O1HY 0COOb B
€IMHUILY BPEMEHHU:

_By 4 B
Ar; N ;(4)
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rae BN -uucio akToB poXKACHWH B MOMYISIIMK 33 BECh mepuoa HabmroaeHuit At, B - pox-
JTAEMOCTb B €JIMHUITY BpEeMEHH, b- yaeabpHas pOxKIaeMOCTb.

CMepTHOCTB ONPEICIISIOT KOJTMYECTBOM 0COOEH, MOTHOIIMX 3a ONpPEACTEHHBIA TIEPUOJT Bpe-
MeHu. CMepTHOCTh TIO/IBEpXKEHA 0ojiee Pe3KUM KOJICOaHHsIM, YeM POXKIAEMOCTh U UTPAET TIIaBHYIO
POJIb B PETYIMPOBAHUH YUCICHHOCTH TOMYJIAIHA. AOCOMIOTHAsE cMEpTHOCTH (D)— 3TO umncio ocoodei,
NOTrMOIIMX B €IMHUILY BpEMEHH, yienbHas cMepTHOCTS (d ot anri.death — «rubenby) — ko3 duueHT
CMEPTHOCTH - OTHOIIIEHHE a0COTFOTHON CMEPTHOCTH K YMCIICHHOCTH TTOMYJISIIUH:

D= &; d= D

AT N - (5)

rae DN- unciio akToB rudenu 3a BeCh MeproT HaOH0ISHHA (5‘[ ); D- CMEpTHOCTP B €MHHILY
BpeMeHH; d- yenbHas CMEPTHOCTb.

JlMHAMHKa YUCIICHHOCTH HANPSMYIO CBSI3aHA C BO3PACTHOM CTPYKTypoi momyisiun. [1o ot-
HOIICHHUIO K TMOMYJISIIUU BBIACIAIOT TPH SKOJOTMYECKUX BO3pACTa: AOPEHPOAYKTUBHBIN, PEIIPOAYK-
THBHBIN, W TTOCTPETIPOIYKTHBHBIN. B CoKpamaronmxcss NOmyssmusaX mpeodIagaloT cTapble 0COOH,
KOTOpBIE YK€ HE CIIOCOOHBI TPUHOCUTH IIOTOMCTBO. Takasi BO3pacTHasi CTPYKTypa CBUIETEIbCTBYET O
HEOJIAronpHATHBIX YCIOBUSX. B OBICTpO pacTymmx HOMYJSIHSIX MPeoOIagatoT WHTEHCHBHO pas-
MHOKAIOIIHECS] MOJIO/IbIe 0coOU. B cTaOMIIBHBIX TOMYISIHSIX 3TO COOTHOLIEHUE, KaK mpaBuio, 1:1.
[Tpu GIaronpHsITHRIX YCIOBHSIX B MOITYJISIIIAN UMEEOTCSL BCE BO3PACTHBIC TPYIITIBI, U TTOIICPKUBACTCS
CPaBHUTENFHO CTAOWIBHBIM YPOBEHb YHCICHHOCTH, 3HAUUTEIbHYIO JOJII0 KOTOPOI COCTABISIOT MO-
JIO/IBIE TIOJIOBO3pENTbIe 0cOOH. Bo3pacTHast CTpyKTypa MOMYJISIINH OMPEICIISCTCS Ha OCHOBAHUM JIaH-
HBIX HaOJIIOJICHUH 110 BBIOOPKaM (n):

No|ZX:) g
n

; (6)

rae N - o0wmias YKCIeHHOCTh JAHHOM BO3PACTHOM IPpyIb; nf - yucio ocoleit 510l Bo3pac-
THOM TpymIibl B BbIOOpKE. Bo3pacTHas CTpyKTypa NOIMYISLUK, KaK IPaBUIIO, MPEACTABIISIETCS B BUJIE
JriarpaMM, B KOTOPBIX IUIOMIAb KKIOr0 MPSIMOYTOJIbHUKA COOTHOCUTCSI C YUCIIOM 0co0ei Apyrux
BO3PACTHBIX TPYIIT B OJTHOM M TOM K€ MacIiTaoe.

CMepTHOCTh B pa3HBIX BO3PACTHBIX IPYIIAaX HEOJUHAKOBA W 3aBHCUT OT BUIA MOIMYJISILIUU.
N3menenus, MpouCXoIsIMe B OMY/ISIMK (BUE) 0 MEpEe B3POCICHUS M CTapeHust 0coOeit n300pa-
JKAIOT B BH/IE KPUBBIX BEDKHBAEMOCTH (pHc. 1):

n

&

YNECNo ACHMBLIWX ocobel

0

v

BospacT

Puc.1. OcHOBHBIE TUITBI KPUBBIX BBDKUBAEMOCTH:

| — cMepTHOCTE cn1abo 3aBUCHUT OT BHEIIHUX (haKTOPOB (TIOMYJSIIUK KPYITHBIX KUBOTHBIX U
YeioBeKa B OJ1aronpHUATHBIX YCIIOBHUSX );

Il — paBHOMEpHAsi CMEPTHOCTh BO BCEX BO3PACTHBIX IpymIax (MOTOMCTBO BEIAET CaMOCTOSI-
TEJbHBIN 00pa3 KU3HH);

Il — BBICOKast CMEPTHOCTB B PAaHHUE TTEPHOIBI JKU3HH.
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brotnueckuii moTeHIMan NOMYJISIMI MOXKHO OINUCATh C TMOMOIIBIO MPOCTHIX YpaBHEHUH -
Mozenb Manbryca. [locTpoeHne 3Toi MOJEIN OCHOBAHO HAa HECKOJIBKUX JOIMYILIEHUSX

. HE YYUTHIBAIOTCS (PU3HOJIOTHYECKHE U OMOXUMHUUECKHE MPOLIECCHI B MOMYIISALIUMY;

. paccMaTpUBAIOTCS TOJIBKO MPOLIECCHl POXKIEHHUS U €CTECTBEHHOM T'MOeiu, CKOPOCTH
KOTOPBIX MPOTOPIUOHATBHBI YUCIEHHOCTH 0COOEH B TAaHHBIN MOMEHT BPEMEHHU;

. paccMaTpuBaeTCsl OJ{Ha MOMYJIALMs, 0e3 yyeTa B3auMOJCHCTBUS C IPYTUMHU OIMYIIs-

LUSIMU.

Tak, B momymsiu ¢ UCXOHOW urcieHHOCThI0 NOocoOel, 3a MPOMEKyTOK BpeMeH! AT To-
seisiercss AN HOBBIX ocoOeil. Ecim unciio BHOBb MOSIBUBIIMXCSL OCOOCH PSIMO TPOTIOPLHMOHATIBHO
NO u At, To uMeeM ypaBHEHHE:

AN

_ —=r-N,
AN =r-A7-N, wm AT ()

rjae r —OMOTUYECKUH TOTEHIMA TOMYJSIUN WM YIelbHAs CKOPOCTh POCTA YHUCICHHOCTH.
VY aenbHast CKOPOCTh POCTA YUCICHHOCTH (IIPUPOCT TOIMYIISIMH) PACCUMTHIBACTCS KaK pa3HUIA MEX-
Ny YICTBHOU POXKIAEMOCTHIO U YICITBHON CMEPTHOCTBIO:

r=b-d, (8)

r1e b - yaenbHas poXkKIaeMOoCTh, a d - yaenbHas CMEPTHOCTS (4,5).

g:r-N

B muddepennmansHoii opme ypaBHEHHE pocTa: dr :
a pelIeHrueM 3TOro ypaBHEeHUs (MHTerpaibHOM (hopMoil) — siBisieTcst QyHKIUS

N(D)=N,-&" )

IJI€ € - OCHOBAaHME HATypaJbHOro Jiorapupma. B ciydae, Korga poxkIaeMOCTb MEHbIIE
CMEPTHOCTH IIPOLIECC U3MEHEHUS YMCIIEHHOCTU HA3bIBAETCS SKCIIOHEHIIMAIBHBIM 3aTyXaHUEM.

3ajaHue: UCTIONb3Ys JTaHHbIE HATYPHBIX HaOMroeHuH (Tabu. 1), ONUILIMTE MOMYISIHIO YKUBBIX
OpraHU3MOB 110 IUIaHY:

1. Onpenenute CpeHIOK YUCIEHHOCTD MOMYJISLNN.

2. BeraBrTE XapakTep pacnpeneneHus HOMyIsUY 110 OCHOBHOM TEPPUTOPHH.

3. YcTaHoBHUTE BO3PACTHYIO CTPYKTYPY MOIMYJISLUHI; IOCTPOITE qUarpaMmy.

4. I[Toctpoiite rpaduyecKyro MoJieab ONOTHYECKOTO OTEHIMANA Oy ISLUH.

5. Onpenenute Bpemst T g5, KOT/1a YUCICHHOCTh 0COOEH U3MEHHUTCS B JiBa pa3a Mo CpaB-
HEHMIO C IIEPBOHAYAIIBHOM U CPABHUTE C pacu€THON BeMMYUHON T 5= In/r

6. CnenaiiTe BbIBOJ O CTENEHU OJArONpUSTHOCTH YCIOBUM CYIIECTBOBAHMUS MOITYJISILINU

U JIaliTe IIPOTHO3 €€ Pa3BUTHS.
Tabmuua 1. [pumepsl HHAMBUAYATbHBIX 3aaHUH

Ne Bun oprannzmon UncneHHOCTh B BEIOOPKAX, GJI/KMZ Poxmaemocts | CmepTHOCTH | [Tmomians
Bap. 1|12 |3|4|5|6|7]|8]|9/|10]B,exnroxn D, en/ron apeayia
S, km?
1. | Bopobeii
JIOMaITHU I
MITCHIIOB 7 |0 |15|6 (0 |7 |10|12|0 |8 162,5 132 25
B3pPOCIIBIX 8 |2 |8 (8 [12|8 |6 |8 |6 |8
HOCTpeIp. 0 |0 |2 |1 |0 |O |0 O |4 |1
2. | Bopooeit
JIECHOU
MITCHIIOB 510 |0 |6 (6 |7 [|10|2 |0 |5 118,3 110 23,2
B3pPOCIIBIX 4 |0 |8 |8 |6 |8 |6 |2 |1 |3
ITOCTPETIp. 1 /2 |0 (1 |2 |1 |2 |6 (1 |3
3. | Copoka
[ITCHIIOB 4 |0 (2 |3 |6 |1 |1 |4 |1 |6 126 108 45
B3POCIIBIX 2 |2 |4 ]2 |6 |8 |9 |2 |1 |2
ITOCTpETIp. 1|1 ({0 (1 |2 |0 |0 |3 [0 |2
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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?
4. | benka
OOBIKHOBCHHAS
JeTEHBIIIEN 12(8 |6 |12|5 |0 |8 |6 |8 |10
B3POCIBIX 8 [12|14|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
JIETCHBITIICH 2 |4 |3 |4 |6 (2 (4 (4 |6 |0
B3POCIBIX 10/8 |8 |10|6 |10|8 |8 |6 |12 75 58 20
ITOCTpETIp. 3 /012 |1 (3]0 |2 |2 |3 |0
6. | 3emmepoiika
e TEHBIIIEN 8 6 6 8 8 3 6 7 6 8
B3POCIIBIX 2 |4 |4 |2 |4 |2 |3 |4 |4 |2 250 120 35
MOCTPETIP. 0 |0 ]2 |0 |2 |0 |1 |1 |2 |2
7. | Ex ymacterit
JETEHBIIIEH 4 |6 |3 |6 |4 |6 |8 |5 |6 |4
B3POCIIBIX 2 |2 |5 1|2 |2 |2 |6 |3 |4 |2 124 66 21,8
MOCTPENPO. 2 |0 |O |O |2 |5 |2 |2 |0 ]O
8. | Crpmx
MITCHIIOB 2015|1614 (16|14 |14 |12 | 25| 25
B3POCITBIX 251151113 |25|7 |5 |12]10]| 20 280 82 14,2
TTOCTpETIp. 5 1013 |3 |5 |2 |5 |8 |5 |2
9. | Tpscory3ka rop-
Has 8 |8 |10|12 (4 (0 (4 |6 |0 |O
e TEHBIIIEN 4 |3 4 2 6 8 2 2 6 6 85 12 25
B3POCITBIX 0 |02 |0 |0 |0 |O |0 |O |2
ITOCTpETIp.
10. | 3asu-Oensk
JCTEHBIIICH 0O |0 |2 |4 (0 |0 |4 |0 |4 |3
B3POCIIBIX 2 |6 |4 |2 |6 |3 |2 |2 |2 |6 70 76 20
MOCTpeIp. 4 |10 (2 |2 |2 |2 |1 |2 |2 |2
11. | Amypckuii Turp
(en/Teic. kM)
JIeTEHBIIIEN 2 /0 {0 O |1 (0O |O |O |O |1
B3POCITBIX 1 /0 {1 (0|1 |0 |0 |1 (1 |1 6 7 45*%103
MTOCTPEIIPOJI. 0O |0 ]JO |O O |JO |1 |O |O |O
12. | JlanbHEBOCTOYHBII
neonap
(en/ThIc. kM)
JIeTEHBIIIEH 1 0 0 0 1 0 1 0 0 0
B3pPOCIIBIX 1 ]/0 |1 |1 |1 (0 |1 |0 |0 |1 11 17 30*102
MOCTperp. 0 |O |O |O |O |1 |O |O |1 |O
13. | Mexnsenp
ruMasanckui
(BJI/TLIC.KMZ)
JIeTEHBIIICH 3 /0|02 |0 (1 (4 |2 |0 |3 52 44 30*102
B3POCIIBIX 2 12 |0 (1 (3|12 |1 |0 |1
IIOCTpETIp. 0O |1 |1 |1 |1 |0 |1 |O |1 O
14. | Bonk
(en/ThIc. kM)
JIeTCHBIIICH 4 10 3 14 |0 1 0 6 0 |4
B3pPOCIIBIX 8 |0 |9 (12/6 |5 |0 |7 |5 |11 70 55 33*102
HOCTpeIp. 2 |1 |1 (3 |2 |1 |1 ]2 |0 |3
15. | Ustoops
(en/TeIc. kM)
JETEHBITICH 6 [0 |8 |16(0 |2 |0 |3 |8 |O 166 112 90*102
B3POCIIBIX 1210 |21(22|0 |4 |0 |7 (148
ITOCTPEIPOI. 2 |1 |5 (4 (0 |0 |0 |2 |5 |1
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Bomnpocsl k Teme:

Opranusm.

Bun.

[Tonysanms.

DKocucTema.

[TonsiTHe MONYJSALUU C TOUKU 3PEHUS TEHETUKH.
[ToHsiTHE MOMYISILIMK C TOYKU 3PEHUS IKOJIOTUH.

TeMa 2. CraTnyeckue U JMHAMHYECKHE XapPaKTePUCTUKH nonyJsinuu. Mogenanb u3-
MEHEHHUS] YMCJIEHHOCTH NOMYJsUMii ¢ y4eTOM BHYTPHUBM/I0BOl KOHKYpeHIHH (MOeJb
Depx10JIbCTa)

Yactb paboThl IPOBOAUTCS B BUJE JICTOBON UTPHI.

Leas padoThi: M3yYUTh 3aBUCUMOCTb YHMCJICHHOCTH IOMYJISIUN OT MUINEBBIX W TPO-
CTPaHCTBEHHBIX PECYPCOB, PACHIMPUTH MPECTABICHNUE O MATEMATHUECKUX MOJIENISAX B IKOJIOTHH.

Conep:xanue padoTbl U MeTOAUYECKHE PEKOMEHIAUM:

Mopnenbs TMHAMUKYA YUCICHHOCTH MOMYMSIUU MPU OTPAHUYEHHBIX pecypcax MpeioxkKIIl
B 1845(1838?) r. dpanmysckuii maremaruk [1.D. Depxronber. [TocTpoeHne 3Toit MareMaTude-
CKOM MOJIEJIM OCHOBAHO Ha CIEAYIOMINX JOMYIIEHUSX:

ocoukrwhE

. Pocr monmynsiuuyM OrpaHMyYeH KOJWMYECTBOM IMILEBBIX PECYPCOB M JOCTYIIHBIM
IPOCTPAHCTBOM, IPUTOHBIM JUISI MECTOOOMTAHUS — TO €CTh OMOJIOTHYECKON EMKOCTBIO CPEJIBI.
. CKOpOCTH ITPOLIECCOB Pa3MHOXKEHUSI, €CTECTBEHHOM riubdenu u rubenu B pe3ysbra-

T€ KOHKYPEHTHBIX KOH(QUIMKTOB IPONOPLUOHAIBHBI YMCICHHOCTH OCOOEH B JaHHBIM MOMEHT
BpPEMEHHU.

o dusnonornyeckre 1 GMOXUMHUYECKHE MPOLECCHl HE YUUTBIBAIOTCS. Y UUTHIBAETCS
BHYTPHUBH/IOBass KOHKYPEHIIHSI 32 MECTO OOMTaHUs, 3a MUIIEBBIE PECYPChI, KOTOpask TEM WHTEH-
CHBHE€, YeM BBIIIE IUIOTHOCTb MOMYJISAIIH.

[Momynsaust He B3aUMOACHUCTBYET € IPYTMMHU MONyisinusiMu. KpuBasi, onuchiBaromas 3a-
MeJIJIEHHE POCTa, OINPeIeNIIeMOro OMOJI0rHYecKoi EMKOCTBIO CPe/bl HA3bIBAETCS JIOTUCTUYECKON
KPUBOM.

Beeném o6o3HaueHus:

N(7) — 4HCIICHHOCTD TOMYJISIIUU B MOMEHT T,

Nmin- MUHIMaJIbHAsI YHCIICHHOCTh KOTOpasi 00ecreurnBaeT BOCIPOU3BOACTBO. bynem cun-
TaTh, YTO CPEAHSS yJeJIbHAs POXKAAEMOCTh BBIPAXKAECTCS MOJIOXKUTEIBHOM MOCTOSHHOMN b, He 3a-
BUCSIIEH OT BPEMEHHU U pa3Mepa MOMYJISINHI, @ CPEIHssS yIeNbHas CMEPTHOCTh B PE3YNbTaTe €C-
TECTBEHHBIX IMPHYUH BbIpaxkaeTcsi KodpuIMeHToM d, Takke He 3aBUCSIIUM OT BPEMEHHU U
TUTOTHOCTH TIOTTYJISIIHH.

ITo mepe yBenuueHHs TUIOTHOCTU MOIYJISLUU BO3PACTAET YHCIO KOHKYPEHTHBIX KOH-
()ITMKTOB CO CMEPTENBHBIM HCXO[0M, BEPOSITHOCTh KOTOPBIX ONPEeIseTcs BenunanHoi -ON?, rie
0 - KOOQPUIHUEHT rudeH 3a CUET KOHKYPEHTHBIX KOH(INKTOB.

CoctaBuM ypaBHEHUE TUHAMHUKH YUCICHHOCTH TOITYJISIIHH:

N _(b—d—5N)-N=N 5N
T

(1)

e r -OMOTHYECKHIA TOTEHIMAN momyssauuu (r = b-d).
Pemraem Henunelinoe auddepenunanbHoe ypaBHeHue (2):
T dN rN — &8N

4
:J-(erb‘Nz)dr: mY NN,
4, dt g N, r- &8N,

Otcrona, ypaBHEHHE U3MEHEHUS YHCICHHOCTH B MHTETPaIbHOU hopme:

Nor
N(t)= E
(r—aNo)'e +MO, HpI/I —m

5 (3)
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[TockOIbKY YUCIIEHHOCTh MOIYJISIUN B €CTECTBEHHBIX YCIOBHSIX HHUKOTJA HE OCTA&TCS
MOCTOSTHHOM, a WCIIBITHIBAET KOJICOAHUSI BOIHM3M MaKCHMaJIbHOTO 3HAYCHHUS, XapaKTEPUCTHUEC-
CKOW BEJIMYMHOH IMpOoIlecca MPUHATO CUUTaTh T g9 - MOMEHT BPEMEHH, KOTJla YUCICHHOCTh I10-
nynsiuu coctaBisier 90% oT cranuoHapHOU (MakcuManbHOU). KoopauHatel Touku meperuba
rpaduka N(t)-Tk u Nk (4)- 3T0 KpUTHYECKUIA MOMEHT Pa3BHUTHS, KOTJa HAUMHAET MPOSBIATHCS
MEXBHUI0Basi KOHKYPCHIIUS:

r

25 (4)
Ecnm n3BecTHO HambobIIee YMCIIO 0co0eH MpH TaHHOW OMOIOTHYECKON EMKOCTH CPEIbI

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

Ne - @-dvg S e on,

Ny

(5).

3anaHue:

1. Mcnonp3yst JaHHBIE CBOETO BapHaHTa MOCTPOUTH JOTMCTUYECKYIO MOJIEIb U3MEHEHMS
YUCJIEHHOCTH MOMYJISILIUH.

2. VHTepnpeTupoBaTh MOJI€Nb, OIMCAB AUHAMUKY MOMYJISILIUU 110 CIeIYIOIUM MapaMeT-
pam: Nmax - YHCJIEHHOCTh HOMYJISILIUU B CTallMOHAPHOM COCTOSIHUU;
To,9 - XapakTepuCTUYECKOE BpeMsi, KOIJla YUCIEHHOCTh momyssauuu gocturaetr 90% or N(max);
Nipur. ¥ Tipur.- KpUTHUECKAs YHCIEHHOCTh U BpeMs, KOT/la B MOMYJIAMY HAUUHAET NIPOSABIATHCSA
BHYTPHUBU0BAsA KOHKYPEHIINS;

3. Caenatb NPOTHO3 PA3BUTHS TOMYJISAIUU.

Bapuanmuvi unougudyanvnvix 3a0anuii

Bap. | Bug ®uBOTHBIX N min b, en/rox d, en/rox J, en/rox
1 Kpommx 10 3 0,3 0,005
2 Haren 18 15 0,2 0,003
3 Kocyns 12 0,5 0,05 0,007
4 Esx aAMYPCKHH 10 3 0,3 0,002
5 Jloch 25 0,4 0,04 0,001
6 AMYPCKHUHA TUTD 45 0,2 0,08 0,002
7 Wsosra 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 JlaTbHEBOCTOYHEIH 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 U3zrobp 12 0,5 0,3 0,008
14 YTka MaHAapUHKa 23 1,2 0,4 0,001
15 Cepas namis 15 1,1 0,2 0,001
16 Bouk 2,0 2,0 0,5 0,001

Bormpocs! k Teme:

1. Cratudeckue XapaKTepUCTUKHU MOMYJISINH: 00IIasi YUCICHHOCTh, IIOTHOCTh, CTPYK-
Typa (pa3MepHas, BO3pacTHas, MOJI0Basi).

2. CBs3b MEXIY pa3MepaMu OPTraHU3MOB U TUIOTHOCTHIO MOMYJISIUH.

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

4. TeppuTopuaabHOE TIOBEICHUE.

5. CooTHOIIIeHHE 3aTpaT Ha OXPaHy TEPPUTOPHH U TOTY4AEMBIX TIPU STOM BBITO/I.

6. Junamuueckue XapaKTEpUCTUKU MOMYJSIUU: CKOPOCTh POCTa YUCIEHHOCTH, POXK-
AaeMOCTb, CMCPTHOCTb, MHTCHCUBHOCTb UMMUI'PAIIUU U SMUT'PALUU.

7. JluHaMmMKa MOMYJSIUU Kak OalaHC MPOTEKAIONIUX B HEH MPOIECCOB.

8. Pacnpenenenue cMEpTHOCTHU IO BO3PACTaM.

9. KoroptHble (TMHAMUYECKHUE) U CTATUYECKHUE TAOJMIIBI BHDKUBAHMS (JIOXKHUTHUS): CITO-
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cOOBI UX TTOCTPOEHHUSI.

10. Pacuer oxuaaeMol MPOMOIDKUTEIBHOCTH JAIBHEHICH RKU3HU IS Pa3HBIX BO3pac-
TOB.

11. OcHOBHBIE TUIIBI KPUBBIX BBKUBAHUSI OPIaHU3MOB.

12. lemorpaduyeckue TaOIMIIbI, YYUTHIBAIOIIUE HHTEHCUBHOCTh PA3MHOKEHHUS.

13. Omnpenenenue ko3¢ PuUIEHTa BOCIPOU3BOJICTBA.

14. Bpemsi reHepaiuy U CrocoObl €ro OLICHKH.

15. DKcnoHeHIMaIbHBIN POCT MOMYIISILIUH.

16. CxkopocTh IKCIIOHEHIIMATBHOTO POCTa: €€ 3aBUCUMOCTDh OT XapaKTepUCTUK OpraHu3Ma
(pa3mepa u ap.), 00ECIIEUEHHOCTH PECYPCAMU U YCIIOBHM CPEJIbIL.

17. CtabuiibHOE BO3paCcTHOE pacrpe/ieicHue.

18. Pacyer ckOpOCTH 3KCIIOHEHIIUAIBHOTO POCTA IO IEeMOTrpapUUecKuM TadIIuIaM.

19. PenpoaykTuBHasi CTpYKTypa MOMYJISIUH.

20. Pa3Hble TUIIBI BO3PACTHOM CTPYKTYPHI NOMYJISIUI U UX CBSI3b C IMHAMHUKOW YUCIICH-
HOCTH.

21. luramuka OMOMAacChl TOMYJISIINH.

22. IIpobnema AMHAMHUKY YHUCICHHOCTH MOMYISIUH.

23. Jloructrueckasi MOJIeb PETYIISIIH POCTA YHUCICHHOCTH: IPEAIOCHUIKN U CIICACTBHUS.

24. DddexT 3anazapBaHus U aBTOKOJICOAHHS YUCICHHOCTH.

25. Bocripou3sBeieHre aBTOKOJIE0aTeIbHOTO peXUMa B TAOOPATOPHBIX SKCIIEPUMEHTAX.

26. ®akTophl 3aBUCUMbIC U HE3aBUCUMBIE OT MJIOTHOCTH.

27. MUHUMAIIBHBINA pa3Mep MOIMYJISIUH, HeOOXOAUMBIH [T €€ OJIaronoIyYHOTO CYIIeCT-
BOBaHMS.
Tema 3. MexaHu3MBbl MOAePKAHUA YUCIEHHOCTH, MJIOTHOCTH M TeHETHYECKOIl reTeporeH-
HOCTH IONMYJISALUM
Perienne cuTyalmoHHBIX 3a/1a4, paboTa 10 MEKPOTpynnam

Ieab padoThl: HAYYUTHCS aHAIU3UPOBATH CTATUCTUYECKHUE JaHHbIE U OOBSICHUTH U3Me-
HEHHS YUCIICHHOCTH TIOMYJISIAIA PA3IMYHBIX BUIOB )KUBOTHBIX.

OO0opynoBaHMe: CTAaTUCTUYECKHE TaHHBIE, OTPaXKaIOIINe TUHAMUKY YHCIEHHOCTH MOMYy-
JSIANA PA3TUYHBIX BUJIOB )KUBOTHBIX.

Xoa pa0doThi:
['pynma cTyaeHTOB pa3aenseTcst Ha MEKPOTPYIIIBI 110 4-5 4eloBeK.

3anaHus:
1.  3amonnure Tabmauiy
Bun perynsuuu 4ucieHHo- XapakTepucTuKa [Tpumepst
CTH
2.  PaccmotpuTe Bce BO3MOXKHBIE TIOCIIECTBHS IMOBBIIICHUS TUIOTHOCTH MPH YCIOBHH OT-

PAHUYEHHOCTH TEPPUTOPUU IJIS TOMYJIALIIM:
® MBIIIEH-TTOJIEBOK;

COB;

capaHuu;

BOJIKOB;

¢bazaHoB;

KpPOJIMKOB;

CJIOHOB.

3. TloctpoiiTe rpaduk U3MeHEHUs 3aTrOTOBOK IIKYPOK 3aifiia — Oemsika Ha ceBepe Poccum
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 mokaxute roapl, a 1o ocd Y — 00beM 3aro-
TOBOK B Oajutax. [Ipoananusupyiite M3MEHEHHsI B KOJIMYECTBE 3ar0TOBOK IIKYp 3aiilia — Oenska.
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CKOJIBKO JIET COCTABJISIET OJMH LIMKJI B JUHAMHKE YHCIEHHOCTH STOr0 BHAA KUBOTHHIX? Ha3oBu-
Te (haKTOPBI, KOTOPHIE MOTYT BBI3BATh MOIOOHBIC TIEPUOAMICCKHIE KOJICOAHHSI YHCICHHOCTH 3aii-
na — Oenska. BeiBox: mepeunciute GakTopsl, BIUSIOMINE HA YUCICHHOCTD MOMYJISAIMN pa3iny-
HBIX BUJOB KUBOTHBIX.

Tema 4. B3aumopaeiicTBus nomyJsinuii. KomnborepHoe MoeiMpoBaHue B 3KOJIOTMHA

Yacts pabOTEI IPOBOANTCA B (HOpPME AUCKYCCHHU

eap padoThl: U3yYEHHUE U MOCTPOCHUE MOJIEIEH KOHKYPEHIIMM W B3aMMOOTHOIICHUM
«XHUIIHUK-KEPTBAY.

Conep:kanue padoThl M METOAUYECKHE PEKOMEHIAMH

BHyTpuBH10Basi KOHKypeHIUs] B MOMYJSIIUN C JUCKPETHBIM pa3MHoOkeHHeM. [[1s
MONYJISAUNA C JUCKPETHBIM Pa3MHOXKEHUEM (HEKOTOPBIC BUIBI pPACTCHUM, HACEKOMBIX U T.J.) TO-
KOJICHUSI YE€TKO Pa3HECEHBbl BO BPEMEHH M OCOOM Pa3HBIX MOKOJEHUU HE COCyIecTBYIOT. Yuc-
JICHHOCTh TaKOM MOMYJISIUU MOXHO XapakTepu3oBaTh unciaoM Nt u cuurtaTh t BeIMUMHOM auc-
KPETHOM - HOMEPOM TOITYJISIUH.

Opna 13 Mozenelt MeKBHI0BOM KOHKYPEHIIMH B 3TOM CIy4yae BhIPaKaeTCsl ypaBHEHUEM

N:-R
Nici=—— Q)
1+ (a -N t)

3neck R - ckopocTh BOCIIPOM3BO/ICTBA MOMYJISILIMKA B OTCYTCTBHUH BHYTPUBUOBON KOHKY-
peHuun (MaTeMaTHYeCKH 3TO COOTBETCTBYET ciydato a = (). Torna ypaBHeHHe onpeesieT npo-
CTO M3MEHEHUE YHCIEHHOCTH TOMYJALHMH TIO0 3aKOHY TE€OMETPHUYECKOH MpOorpeccuu:

N:= No-R', rue No - HauaIbHas YUCIAEHHOCTD ITOMYJISLAH.

3HaMeHAaTeIh B yPABHEHUHU OTPAYKACT HATMYNE KOHKYPCHIIUH, JEIAIOIICH CKOPOCTh POC-
Ta TEM MEHbIIIE, YeM OOJIbIIIe YHCIEHHOCTh TOMYJISIUK; a u b —

napaMeTpsl MOJICITH.

Hcxonabie mapaMeTpsl MOJIEIH:

e R - cCKOpPOCTh BOCTIPOM3BOJICTBA;

¢ No - HaYanbHas YUCICHHOCTh MOMYISAIUU;

® 3 - MapameTp, XapaKTePU3yIOIUi HHTEHCUBHOCTh BHYTPUBHI0BOM KOHKYPEHITHH.

XapakTepHasi 4epTa BOJIIONUU Tpu D=1 - BBIXOJ YHCIEHHOCTH TMOMYJISIIIMKA HA CTAIHO-
HapHOE 3HaueHHUE MPH JTOOBIX 3HAUEHUSAX APYrux napamerpoB. OgHAKO, B MPUPOIE TaK ObIBAET
HE Bceraa, u bosiee o0mmas Moenb npu b=l orpakaer npyrue, 60s1ee CI0XKHbBIE, HO PeaabHO CY-
IICCTBYIOIIUE, BHJIBI SBOIOIUHN. DTHX BUIOB MOJICIh OIMCHIBACT YETHIPE:

1) MOHOTOHHOE YCTaHOBJICHHE CTAllMOHAPHON YHUCICHHOCTH MOMYJISINH;

2) KoyebaTeIbHOE YCTAaHOBIICHUE CTAIIMOHAPHON YUCIICHHOCTH ITOMYJISITHH;

3) ycToH4MBBIE MpeeNbHbIE [IUKJIBI H3MEHEHUS YNCICHHOCTH MOMYJISINY;

4) ciydJaiHbIe U3MEHEHUS YHCICHHOCTH TOMYJISAIUNA 03 HAIMYUS SBHBIX 3aKOHOMEPHO-
cTel (TMHAMUYECKUH Xaoc).

BHyTpuBHI0Basi KOHKYPEHIIUsI B MOMYJISIIUM C HENMPEPBLIBHLIM pa3MHOKeHHeM. Ma-
TeMaTU4ecKass MOJIeTb B IaHHOM CITy4ae CTPOUTCS Ha OCHOBE Au(depeHIInaTbHbIX YPaBHEHUN.
Haubosee n3BecTHa Tak Ha3bpIBaeMast JIOTHCTHYCCKAS MOJICITb:

K

~— —y.N-

0 )

dN (K - N j
HcxonHble mapamMeTpsl MOAECIIN:
® I - CKOPOCTb POCTA YUCJIICHHOCTH IOIYJIALUN B OTCYTCTBUE KOHKYPEHIINY;
e K - mpenenpbHOE 3HAUYEHUE YHUCIECHHOCTH MOIYJSALUU, IPU KOTOPOM CKOPOCTh POCTa
CTaHOBUTCS PaBHOU HYJIIO;
e Np - HaYaIbHas YUCIECHHOCTD MOMYJISALHUN.
MexBua0oBasd KOHKypeHIUs. B 5ToM cilydae Hccienyercss KOHKYPEHLMS MOITYJISIIUH,
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notpebistomux oodumit pecype. Ilycts N1 u Nj - 4MCIEHHOCTH KOHKYPUPYIOUIUX MOMYJISLUMN.
Mopnens (Ha3biBaeMas Takxke Mozeibto JIoTku-BonpTeppel) BeipaxaeTcs ypaBHEHUSIMU

dN1 Ki— Ni—oai2- N2

— =r1-Ni R

dt K (3)
sz_ N K2— No— 21+ Ni

dt S K>

CopepkaTenpHbIi CMBICI IIAPaMETPOB MOYKHO IIOHATH U3 CPAaBHEHMS C NPEABIAYIIEH MO-
J1enbl0. [JonoMHUTEbHBIE TApAMETPhI (2 U 21 OTPAKAIOT UHTEHCUBHOCTh MEKBHUJI0BOM KOHKY-
PEHIIMH.

['maBHBI BOIIPOC, KOTOPBIM HMHTEPECYET HUCCIENOBATENS MEXBUIOBOW KOHKYPEHLIUH -
IIPY KaKHUX YCJIOBMSX YBEIMYMBAETCS MM YMEHBIIAETCS YHUCIEHHOCTh Kakaoro Bupa? JlaHHas
MOJIEJIb IPEICKA3bIBACT CICAYIOIIME PEKUMBI 3BOJIIOLIUN B3aUMOACHCTBYIOIINX OIYJISILUMI: yC-
TONYMBOE COCYIIECTBOBAHUE MJIU TIOJHOE BBITECHEHUE OJTHOM U3 HUX.

Cucrema «XHIIHUK-KepTBa». B 3T0il cucreMe cuTyalus 3HAUUTENbHO OTIMYAETCS OT
npenpiayiei. B yacTHOCTH, eciii B ciiyyae KOHKYPHUPYIOIIMX MOMYJIAIUNA HCYE3HOBEHUE OIHON
03HAYAET BBIUTPHILI JUIsl APYTOM (IOMOJHUTENBHBIE PECYPCHI), TO UICUE3HOBEHUE OKEPTBBI» BllE-
4eT 3a COO0HM U MCUYE3HOBEHME «XUIIHMKA», A1 KOTOPOro B MpOCTEHIIel MOJeNnu «KepTBay» siB-
J€TCS €JUHCTBEHHBIM KOPMOM.

O603HaunM uyepe3 C YUCIEHHOCTh NOMYJISAIMM XUITHUKA U yepe3 N - MOmyssiiuu skepT-
Bbl. OJ1Ha U3 U3BECTHBIX MOJIEJIEH BBIPAXKACTCS CIACAYIOUIMMHI YPABHEHUSIMHU:

dN

—=7r-N—a-C-N,

dt (4)
dC

—_— = -a-C-N—qg-C

77 S -a q

B nepBoe ypaBHEHHE 3aN0KEH CIEAYIOUUI CMBICA. B OTCYyTCTBHM XWUIIHUKOB (T.€. TpHU
(C=0) 4UCIIEHHOCTD JKEPTB PACTET IKCIOHEHIINATIFHO CO CKOPOCTHIO I, T.K. MOJICNIb HE YUYUTHIBACT

BHYTPUBUJOBON KOHKypeHIuH. CKOpOCTbH pOCTa 4HCIa KEPTB (T.€. E) YMEHBILIAETCS TEM

0oJbIIe, YeM Yarie IpOUCXOISIT BCTPEUr MpeACcTaBUTENCH BUIOB; a - KOOPPUIMEHT 2P heKTrB-
HOCTH TIOHCKa.

Bropoe ypaBHeHHEe TOBOPUT O cieayroleM. B 0TCyTCTBUM JKepTB YMCIEHHOCTb XUIIHU-
KOB 9KCIIOHEHIMAJIIbHO YOBbIBAa€T CO CKOPOCTHIO (; MOJOXKHUTEIBHOE cllaraéMoe B MPaBoil 4acTu
ypaBHEHHSI KOMIIGHCHPYET 3Ty yObuIb; f - k03 dunment sadpdexruBHOCTH NEepexo/ia MUIIHU B 1O~
TOMCTBO XHUIIITHUKOB.

PexoMeHnganuu K BBITOJIHEHUIO PaOOTHI:

1. Ilpu npoBeaeHUH pacyeTOB HEOOXOAUM KOHTPOJIb TOYHOCTU PE3YJIbTaTOB U YCTOWYHU-
BOCTH IPUMEHSEMOT0 YHCIEHHOTO0 MeToja. s 3TOro JI0CTaTOUYHO OTrPaHUYMTHCS SMIIUpPHUUE-
CKHMHU IIPpUEMaMun (HaHpI/IMep, COITIOCTABJICHUEM pemeHI/Iﬁ, IMMOJIYYCHHBIX C HCCKOJIBKUMU pPa3HbI-
MU IIIaramMy 1o BPEMEHH).

2. llenecooOpa3Ho MPUMEHSTH ISl MOJACITUPOBAHUS CTaHJIAPTHBIE METOJBI HHTETPHPO-
BaHUs cHucTeM Au(QepeHINaIbHbIX YpaBHEHHM, ONMMCAHHBIE B MAaTEMaTHYECKOW JUTeparype.
[Ipocreiimume MeToapl (MeTO Dijiepa) 4acTo OBIBAIOT HEYCTOMYMBBI U UX MPUMEHEHHUE BEIET K
JIAIIHEMY Pacxo1y BPEMEHHU.

3. Pe3ynbrarhl MOJENIMpPOBaHUS ClIEAyeT BRIBOJUTH Ha KpaH KOMITbIOTEPA B CIEIYIOIINX
BUOax: Ta6JII/II_II>I 3aBUCUMOCTEH YUCIECHHOCTH HOHy.HHLII/Iﬁ OT BPCMCHH, Fpa(bmcn 9THUX 3aBHUCH-
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MOCTEH. YMECTHBI 3BYKOBBbIE CUTHAIbI (OJIHU - B KPUTUYECKHME MOMEHTHI I MOJCIUPYEMOTO
nporiecca, Ipyrue - 4epe3 HeKOTOPhId (PMKCUPOBAHHBIN OTPE30K MPOWISHHOTO MYTH U T.1.).

4. Ilpu BBIBOJE pe3y/ibTaTOB B TAOJIMYHOM BHUJE CJIEAYET YUYUTHIBATh, YTO COOTBETCT-
BYIOILIMI IIar 10 BPEMEHU HE MUMEET NMPAKTUYECKU HMYETo OOIIETo C IIaroM WHTETPUPOBAHUS U
ornpezensercss yai00CTBOM U JOCTaTOYHOM IMOJIHOTOW ISl BOCIIPUSITUSL PE3yJIbTATOB Ha DKpPaHE.
DKpaH, CIUIONIb 3a0UTHIN YMCIIaMu, HE MOAJAeTCs BOCTIPUATHIO. BBIBOJMMEBIE YnCia cieayeT pa-
3yMHBIM 00pa3oM (GopMaTHpOBaTh, 4TOOBI HE3HAUYAIIME HU(PHI MPAKTUIECKH OTCYTCTBOBAIHU.

5. Ilpu BbIBOJE pe3ysibTaToOB B Tpaduueckoi popme rpaduku T0IKHBI OBITh TOCTPOCHBI
TaK, KaKk 3TO MPUHATO B MAaTEeMaTUYECKOU JuTepaType (C yKa3aHUeM TOro, Kakue BEeIHYUHBI OT-
JIO’KEHBI TI0 OCSAM, MaclTabamu U T.1.).

6. ITockonpky TabaUIBI U TpauKKU HA OJHOM SKpaHe OOBIYHO HE IMOMEMIAIOTCS, YI00HO
c/IeNaTh MEHIO, B KOTOPOM IT0JIb30BATEIb BRIOMPACT JKEIAeMbIi B HACTOSIIIMN MOMEHT BH/I TIpe/I-
CTaBJICHUS PE3YJIbTATOB.

3ananus Kk jabopaTropHoii padore

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

2. CrpoekTHpoBaTh MOJIB30BATENbCKUIT MHTEp(dENc mporpaMMbl MOJEIUPOBaHMs, 00pa-
masi ocoboe BHUMaHKE Ha (POPMBI IIPEICTABICHHUS PE3YIbTaTOB.

3. BribpaTts mMeTon uHTerpupoBaHus AuddepeHnnalbHbIX YpaBHEHU MO, HAUTH B
O0uOIMOTEeKEe CTaHAAPTHBIX MPOrPaMM WM pa3padoTaTh CaMOCTOSTENBHO MPOrpaMMy HHTETPH-
POBaHMUS C 3aJaHHOU TOUHOCTHIO.

4. IlpousBecTH OTJIaAKy U TECTUPOBAHUE TIOJTHOW IPOrPAMMBI.

5. BBINOIHUTH KOHKPETHOE 33JJaHUE U3 CBOEr0 BapuaHTa PabOTHI.

6. KadecTBeHHO MpoaHAIM3UPOBATH PE3YAbTATHl MOJICITHPOBAHUSI.

7. Co31aTh TEKCTOBBIN OTYET 10 JIAOOPATOPHOU pabOTe, BKIIOYAIOIIHI:

TUTYJBHBIN JHCT (Ha3BaHWE paOOTHI, HCIIOIHUTENb, TPYIINA U T.1.);
MIOCTAHOBKY 3a/1a4M U ONMCaHUEe MOJIEeIH;
pe3yIabTaThl TECTUPOBAHUS TIPOTPAMMBIL;
pe3yJbTaThl, HOJIYUYECHHBIE B X0/1€ BHIIOJIHEHU 3aJaHUs (B pa3IMuHbIX (GopmMax);
Ka4yeCTBEHHBIN aHAJIHN3 PE3yIbTaTOB.
Bapuaunrtsl

I

Bapmuanr 1.

N3yuuTh XapakTep 3BOJIOLMM MOMYNALNHU, ONUChIBaeMblii Mojienbto (7.31), npu 3Have-
ausx nmapametpoB b =1, R =1, No= 100 B 3aBUCHMOCTH OT 3HAYCHHMS ITapaMeTpa d B AHAara3oHe
0,1<a<10.

EcTb 11 kauecTBEHHBIE pa3INyUs B XapaKTepe HBOJIOIUH B 3aBUCUMOCTH OT 3HAYCHUS a?

Bapmuanr 2.

N3yunTh 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 pa3INuMs B XapaKTepe IBOJIOINH B 3aBUCUMOCTH OT 3HAYCHHS a7

Bapuanr 3.

N3yunth XapakTep 3BOJIOLUYU MOMYJSIIIMK, ONMUChIBaeMbIN Monenbio (7.31), mpu 3Have-
Husix mapameTpoB b =4, R = 1, Ng= 100 B 3aBUCHMOCTH OT 3HaYCHUS MapaMeTpa a B JHara3oHe
0,1<a<10.

EcTb nu kauecTBeHHbIE pa3IuyKsl B XapaKTepe BOJIOLNU B 3aBUCUMOCTH OT 3HAUYEHUS a?

Bapuanr 4.

N3yunTh XapakTep SBOJIONHUU TOIMYJSIIIUN, OMUChIBaeMbIi Moaenbio (7.31), mpu 3Have-
Husix mapameTpoB 8 = 1, R = 1, Ng= 100 B 3aBucHMMOCTH OT 3Ha4YeHUs MapaMeTpa b B quanazone
0,1<b<10.
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EcTb 111 KauecTBEHHBIC pa3IMYKs B XapaKTepe SBOJIOIMU B 3aBUCHMOCTH OT 3Ha4eHust h?

Bapmuanr S.

N3yunTh XapakTep SBOJIOLNHUU TOIMYJSIIIUN, OMUChIBaeMbIi Mojaenbio (7.31), mpu 3Have-
Husix napameTpoB @ = 1, R =4, No= 100 B 3aBUCUMOCTH OT 3HaYCHHS MMapaMeTpa b B quana3oHe
0,1<b<10.

EcTb 111 KauecTBEHHBIC Pa3IM4Ks B XapaKTepe IBOJIOIMU B 3aBUCMMOCTH OT 3Ha4YeHus D?

Bapuanr 6.

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

EcTb 1Tn KauecTBEHHBIC Pa3IM4Hs B XapaKTepe IBOJIOIMU B 3aBUCUMOCTH OT 3Ha4YeHust b?

Bapmuant 7.

W3yuuth Xapakrep 3BOJIOLUU MOMYISILIMM, ONMUChIBAEMbIN Mojenbio (7.31), mpu 3Have-
Husix mapameTpoB a = 3, b = 1, No= 100 B 3aBUCHMOCTH OT 3Ha4YeHUs mapamerpa R B quamasone
1<R<4.

EcTh 11 xadyecTBEHHBIE pa3IMyMs B XapaKTepe HBOJIIOIHMH B 3aBHCUMOCTH OT 3HAUYCHUs
R?

Bapuanr 8.

W3yunuth Xapakrep 3BOJIOLUU MOMYJSILIMM, ONMUChIBAEMbIN Monenbio (7.31), mpu 3Haue-
HusIx mapameTpoB a = 3, b = 4, No= 100 B 3aBUCHUMOCTH OT 3Ha4eHUs mapamerpa R B quamnasone
1<R<4.

EcTbh M xaduecTBEHHbIE Pa3JIMyMs B XapaKTepe HBOJIIOLMH B 3aBUCUMOCTH OT 3HAUY€HUs
R?

Bapuanr 9.

PeanuzoBats Mozens (7.31) npu cienyronmx Habopax 3Ha4eHUH MapaMeTpoB:

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

Y U3YYUTh BUJ COOTBETCTBYIOLIUX PEKUMOB IBOJIIOLINH.

Bapuant 10.

s monenu (7.31) B daszoBoit miockoctu (b,R) HaliTi rpaHuIibl 30H, pa3AeIsiONMX pe-
JKUMBl MOHOTOHHOTO U KOJe0aTeIhbHOrO0 YCTAHOBIIEHUS CTAllMOHAPHON YHCIEHHOCTH TOMYIs-
UM U3Yy4aE€MON CUCTEMBI.

Bapuant 11.

Jns monenu (7.31) B daszoBoit miockoctu (b,R) HaliTi rpaHuIibl 30H, pa3AesioNInX pe-
UM KOJIeOaTeIbHOTO YCTAHOBJICHUSI CTAIlMOHAPHOM YMCICHHOCTH IMOMYJIALUN U3y4aeMOi CUc-
TEMBI U PEKUM YCTOWUMBBIX MPEACITBHBIX ITUKIIOB.

Bapuant 12.

PeanuzoBath MoaenupoBaHrue MEKBUAOBONW KOHKYpeHINH 110 popmyinam (7.33) npu 3Ha-
YeHUsAX mapameTpoB =2, =2, K;=200, K,=200, ¢, =0,5, a,, =0,5. [Ipoananu3uposars 3a-
BUCUMOCTb CYJIbOBI TMOMYJSALUUNA OT COOTHOIICHHS 3HAYEHMH HUX HadalbHOM YHCIEHHOCTU
N!,N;.

Bapuant 13.

PeanuzoBath MoaenupoBaHrue MEKBUAOBONW KOHKYpeHINH 110 popmyinam (7.33) npu 3Ha-
YeHHSIX mapamMeTpoB =2, r,=2, K;=200, K,=200, N]0 =100, Nf =100.. [Tpoananu3upoBars 3a-
BUCHUMOCTH CyJAbOBI MOMYJISIIUKA OT COOTHOIICHHUS 3HAYeHUH KOA((UIMEHTOB KOHKYPEHIIUH Q12
Uuo 1.

Bapuanr 14.
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[octpouts B daszosoit mwiockoctu ( N, N\*) rpanuipt 308, pasaensomux kakue-mu6o

JIBa PEKUMA IBOJIOIUHA KOHKYPUPYIOIIHUX TOMYISAIHMA (B cOOTBETCTBHH ¢ Moenbto (7.33)). Oc-
TaJbHBIC MTAPAMETPHI MOJACIH BEIOPATh IPOU3BOIBHO. YUECTh MPHU ITOM, YTO PEIKUM YCTOHIHUBO-
IO COCYLIECTBOBaHMS MOIYJIALUI MOKET B IIPUHIIMIIE PEATU30BaThCS TOJIBKO NIPU &, - &, <1.

Bapuanr 15.

[IpoBecT MojenMpoBaHUE AMHAMUKH YHUCICHHOCTH TOMYJSALUUNA B CUCTEME «XHUIIHHK-
xeptBa» (Mozenb (7.34)) npu 3HaueHusx nmapamerpoB r =5,a=0,1, q =2, f=0,6. [Ipoananu-
3UpOBaTh 3aBUCUMOCTh UCXOa SBOJIIOIHMH OT COOTHOIICHUS 3HaueHul mapameTpoB Nou Co.

Bapuanr 16.

[IpoBecT MojenupoBaHUE AMHAMUKH YHUCICHHOCTH TOMYJSALUUNA B CUCTEME «XHUIIHHK-
xkeptBay (Monens (7.34)) npu 3HaueHusx napamerpoB r =5,a=0,1, q=2, No =100, Cy = 6.
[Ipoanamu3upoBaTh 3aBUCHMOCTh PE3yJIbTaTOB MOJCIMPOBAHUSA OT 3HaueHuWs mapamerpa f B
nuanasone 0,1<f< 2.

Bapuanr 17.

[IpoBecTn MonenupoBaHUE NTUHAMHUKH YHCICHHOCTH MOIMYJSIUN B CHCTEME «XWIIHHK-
x)eptBay (Moxenb (7.34)) npu 3Hadenusx mapamerpoB F =5,a=0,1, f=2, Ny =100, Cy = 6.
[Tpoananu3upoBaTh 3aBUCHMOCTH PE3YJIbTATOB MOACITUPOBAHMSA OT 3HAYCHHS Tapamerpa ( B
nuanasone 0,1<q < 2.

Bapuanr 18.

[TpoBecTn MonenupoBaHUE NTUHAMHUKH YHCICHHOCTH MOIMYJSIUN B CHCTEME «XWIIHHK-
x)eptBay (Moxenb (7.34)) npu 3HaueHusx mapamerpoB a = 0,1, f=2, 9 =2, Ng =100, Cy = 6.
[Tpoananu3upoBaTh 3aBUCHMOCTh PE3YJIbTATOB MOACITUPOBAHMSA OT 3HAYCHHS MapameTrpa ( B
nuamnaszone 0,1<r <2,

Bapuant 19.

[IpoBecT MoaenMpoBaHUE AMHAMUKH UYWCICHHOCTH TOMYJSIUNA B CUCTEME «XUIIHHK-
xeptBa» (Mozenb (7.34)) npu 3HaueHusx mapameTrpoB I =5, q =2, f=2, No = 100, Cy = 6.
[Tpoananu3upoBaTh 3aBUCUMOCTb PE3YyJIbTATOB MOJECIHPOBAHUS OT 3HAUEHUs MapameTpa ( B
nuamnasone 0,1<a < 2.

Bapuant 20.

Mogens (7.34) npenckasbiBaeT CONpsHKEHHbIE KOeOaHNUs YUCIEHHOCTH KePTB U XUIHU-
KOB. MccieioBaTh 3aBUCHMOCTD 3alla3/IbIBaHUSI aMILTUTY KOJICOAHUH YHCIEHHOCTH XUIIHUKOB
OT aMIUTUTYA KoJjeOaHWH YMCIEHHOCTH EepTB B 3aBUCUMOCTH OT 3HaYeHUH IapameTpa a. 3Ha-
YEHUS OCTAITBHBIX TAPaMeTPOB (PUKCUPOBATH MO0 YCMOTPEHHIO.

Bapuant 21.

Mopens (7.34) mpeackaspiBaeT CONMPSKEHHBIE KOICOaHMs YUCIICHHOCTH KEPTB U XUIIHU-
KOB. MccnenoBaTh 3aBUCUMOCTD 3ala3/IbIBaHusl aMILTUTY/ KOJIeOaHUH YMCICHHOCTH XMITHUKOB
OT aMIUTUTY/ KoJeOaHWi YMCICHHOCTH XEPTB B 3aBUCHMOCTH OT 3HA4YeHWH mapamerpa (. 3Ha-
YEHUS OCTAJIbHBIX NMapaMeTPOB (PUKCUPOBATH IO YCMOTPEHHUIO.

Bapmuanr 22.

Mognens (7.34) npenckasbiBaeT CONpsHKEHHbIE KOIeOaHUs YUCIEHHOCTH KePTB U XUIHU-
KOB. MccieoBaTh 3aBUCMMOCTD 3ala3/IbIBaHUsI aMILTUTY KOJICOAaHWH YHCIEHHOCTH XUITHUKOB
OT aMILIHTY]] KoJeOaHUH YMCIIEHHOCTH KEePTB B 3aBUCHMOCTH OT 3HaueHui napametpa f. 3naue-
HUS OCTAJBHBIX TApaMeTPOB (PUKCUPOBATH 110 YCMOTPEHUIO.

Bapuant 23.

Mopens (7.34) peackaspiBaeT CONMPSKEHHBIE KOJICOAHNS YUCICHHOCTH JKEPTB U XUIITHU-
KOB. MccrenoBaTh 3aBUCMMOCTD 3ala3/bIBaHUs aMILTUTY KOJIEOAaHUH YHUCIEHHOCTH XHUIIHUKOB
OT aMILTUTYJ] KoyieOaHUI YHCIICHHOCTH KEePTB B 3aBUCUMOCTH OT 3HAUYECHUI Mapamerpa I. 3Hade-
HUS OCTAJIBHBIX TApaMETPOB (PUKCUPOBATH 110 YCMOTPEHHUIO.

Bapuanr 24.

Mognens (7.34) npenckasbiBaeT CONpsHKEHHbIE KOeOaHUs YUCICHHOCTH KePTB U XUIIHU-

dopma A Crpanuria 18u3 37



MI/IHI/ICTepCTBO HaYKH U BBICIICTO 06p330BaHI/Iﬂ

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma IUCIUTLIAHBI

koB. MccreoBath 3aBUCMMOCTD 3ala3/IbIBaHUSl aMIUIUTY]T KOJIeOaHUN YUCICHHOCTH XUITHUKOB
OT aMIUTUTY] KOJeOaHWl YUCICHHOCTH >KEPTB B 3aBUCHMOCTH OT COOTHOINCHUS 3HAUYCHUH Ha-
yanbHbIX ynciaeHHocTeil nomymsiuuid No u Cp. 3HaueHUs: OCTaJbHBIX MapaMeTpoB (PUKCHPOBATH
110 YCMOTPEHHUIO.

Bomnpocsl k Teme:

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

2. OyHKIMOHAJbHAs peaklus MoTpeOuTeNs Ha yBeJIMYeHHE KOJIMUeCTBa pecypea (yucia
KEPTB).

3. YucneHHas peakuus MOTpeOUTENS Ha BO3pacTaHHe KOJIMYECTBA pecypca.

4. "lloporoBasi KOHIIEHTpalus" pecypca - MUHUMAJIbHOE COJIEpXKaHUE pecypca, JOIyc-
Karollee noepxKaHue CTaMOHAPHON (ITOCTOSIHHOM ) YUCIIEHHOCTH.

5. M3oknuHa "HyneBoro npupocra" MOMYJSIIUKM B IPOCTPAHCTBE JBYX PECYPCOB (B3au-
MO3aMEHUMBIX 1 HE3aMEHUMBIX).

6. Konebanus "XuniHuk - xepraa'.

7. Mopens Jlotku - BoabTeppsl.

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

9. Ponb Murpanuy XMiHUKa U K€PTBBI B MOAEPKAHUU UX COCYIIECTBOBAHUSI.

10. B3arMOOTHOIICHHSI «XUIITHUK — )KEPTBA» B IPHPO/JIC.

11. KosBoJtonus XUIIHAKA U )KEPTBHI.

12. "Ilena" 3amUTHI OT XUITHUKOB.

13. [MumenoOpIBaTeILHOE TOBEACHUE XUITHUKOB (ITOTpeOUTee).

Paznea 2. Dxojiorust 3kocucTemM

Tema 5. [loToku BemecTBa U JHEPruu B IKocucTeMax. OueHKa COCTOSIHUS MOMYJIsI-
M NMPOMBICJIOBBIX PbI0 M IPYTHX rHAPOOHOHTOB BOJHBIX OMOLICHO30B

Yactb paboThl IPOBOAUTCS B BUE MO3TOBOTO HITYpMA.

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

Coaep:xanue padoTbl H METOAMYECKHE PEKOMEHAALINH

[Ipombicen HampaBieH Ha 3KCIUIyaTallUio0 MPOIYKIIMOHHBIX CBOMCTB HEKOTOPOH MomyJis-
1K peIObl. [ToaTOMY /1 Opranu3anuy pauoHaIbHOTO PIOOIOBCTBA HEOOXOAUMO OLIEHUTH OC-
HOBHbIE MOMYJISIIIMOHHBIE XapaKTEPUCTUKU U BBISICHUTH, KAKMM 00pa30M Ha HUX BIIUSET PbIOO-
J0BCTBO. [ 1aBHbIN (pakTop, ONpeaensonfi JUHAMUKY MOIYJISLIUN — IPOMBICEI.

[TapameTprl — 3TO HEKOTOpBIE MOKa3aTeNln (MM KOHCTaHTbI), KOTOPbIE OMHUCHIBAIOT HC-
cienyeMyro nomyssinyio. [lonynsnuoHHble mapaMeTphl MOAPA3IEISIFOTCS Ha ABE IPYIIBI — CTa-
TUYeckue U auHamuueckue. CTtaTudeckue mapameTphl MOMYJISIUN XapaKTepU3YIOT COCTOSHUE
MOMYJISIIMKM B HEKOTOPBIM MOMEHT BPEMEHHU. VX MOXKHO «yBHUJIETH», U3MEPHUTbH, ONPEAEIUTH: BeE-
JMYMHA Tonyasuuu (yucieHHoctb — BN; Ouomacca — BW); coctaB momynsiiuu: KauecTBEHHBIH
(pa3mep pbIObI, BO3pAcCT, MOJI, CTAMs 3PEIOCTH) U KOJIMYECTBEHHBIN (YUCICHHOCTh UM OuoMac-
ca OTAENbHBIX | rpynn Momyssiuu); CTPYKTypa MOMYyIsUUU (COOTHOIIEHHE YHCIEHHOCTEN WIN
6uomacc oco0ei, CrpynIupOBaHHBIX IO ONPEAEICHHOMY NPU3HAKY).

Junamuueckue napametpsl nomynsunud. Camu o cebe CTaTUCTUYECKUE MapaMeTphl He
OCTal0TCs MOCTOSHHBIMH, a U3MEHSIOTCS BO BpeMeHHM. CKOpOCTh ITHX M3MEHEHHMH ONMCHIBAET
BTOpasi IpyImia napameTpoB, KOTOPbIE Ha3bIBAIOTCS TUHAMUYECKUMH.

JluHaMHUuecKre NapamMeTpbl U3MEHSIOTCS B €IMHULIAX CKOPOCTH. DTO YETHIPE MapaMeTpa,
HCIIOJIb3YEMBIE B ypaBHeHUHU Paccena:

1) poxxpaemocth R (TononHeH#ne) — CKOpoCTh MOSIBICHHST HOBBIX 0cO0CH B OMYIISALINY;

2) cMepTHOCTh M — CKOPOCTh YMEHBILICHHUS YHCICHHOCTH TIOIYJISIIIAU BO BPEMEHH;

3)poct G — CKOPOCTH YBEeTHYCHUS (WM YMEHBIIIEHHUS) MacChl 0COOEH BO BpEMEHHU;

4)BbUTOB F — CKOpPOCTh YMEHBILIEHUS YUCIEHHOCTH MOMYJIALUYU MO BO3AEHCTBUEM MPO-
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MBICTI.
JluHaMu4ecKue mapaMeTphl 3TOW TPYNIBI UCHOIB3YIOT sl cOcTaBieHUs AuddepeHin-

aIbHBIX ypPaBHEHH, IIe¢ OHM OTPa)kal0T CKOPOCTb TOrO WM MHOro mpoiecca. Hampumep, B

ypaBHeHue bapanoBa cMepTHOCTE Z = M + F ecTh CKOPOCTh YMEHBIIIEHUS YUCIICHHOCTH PHIO.

JluHamuueckue rnapameTpsbl, BoIpakaeMble Kak 3()QeKxT AMHAMHYeCKOro Impolecca, Ipo-
UCXOJSIIEr0 B TEYEHHUE ONPEEIICHHOr0 IEpH0/1a BPEMEHH (CYTKH, MECSIL], TOJ):

Dpoaykuus P — cymMMapHbIii TpUPOCT Macchl BCeX 0COOEH MOMyIsALUU 32 ONpeaesieH-
HBII IPOMEXYTOK BPEMEHH;

2)ynoB YN, YW — cymMmapHasi YMCIICGHHOCTH WJIM Macca 0COOCH, U3BATHIX MPOMBICIOM
UX MOMYJISIUH 32 OIIPEIEICHHBIN IPOMEXYTOK BPEMEHHU.

JluHamMuueckue mapameTpbl 3TON TPYIIbI BHIPAXKAIOTCS Yepe3 MHTErpUpOBaHHBIE BbIpa-
YKEHUSI, KOTOpPBIE OMMCHIBAIOT U3MEHEHHSI BO BPEMEHU CTAaTUCTUYECKUX IapaMeTpoB, 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 IIPOMBICTIOBOTO paiioHa.

OO0muit 3amac cCOCTOUT U3 0coOel BCeX BO3PACTHBIX IpyIil B Bo3pacTax oT 0 mo tA: TSN
=Yt=0 t=t AL N t TSB=Y't=0 t=t ANt W t

[IpenenbHBIN BO3pacT tA — MpeaeabHbIA BO3PACT KU3HU PHIOBI B TPOMBICIIOBON CTaJHH.
@DaKTUYECKH OH MOKET OBbITh NPUHAT PaBHBIM TOMY BO3pacTy, /10 KOTOPOI'O JOXKUBAIOT HAauobo-
jee 3penble ocobu Buaa. OOmuil 3anac nmoapasiensercs Ha HECKOJIbKO YacTel, TpaHUIbl KOTO-
PBIX ONPEAEIAIOTCA BO3PACTOM JIOCTHXKEHUS PHIOOH ONPEEIIEHHOTO COCTOSIHUSL.

Bospact nononHeHus tr — 3T0 TOT BO3pacT, B KOTOPOM pbIOa BIIEpBbIE BCTYNAET B MPO-
MBICJIOBOE CTa/l0 U MOKET ObITh OTJIOBIeHa. OH ompenensercs OMOJOTHYECKUMH OCOOEHHOCTSI-
MU BHJIa ¥ CBS3aH C MEPEX0/I0M MOJIOJHM K 00pa3y *KM3HM B3pocibiX pel0. B 3ToM Bo3pacte mMo-
JIOJIb MUTPUPYET B paliOHBI, IJIe OOUTAIOT B3pOCIbIE PHIObI, IEPEXOAUT HAa MUTAHHE, XapaKTEPHOE
JUIS B3pOCHBIX PbIO (OOBIYHO MEPEXOUT MEPEXo]] ¢ INIAHKTOHHOIO0 Ha OEHTOCHOE MUTAHUE WIIH
XHUIIHUYECTBO), COBEPILIAET BMECTE C HUMHM OIpEAEICHHbIE MUTPAllUM U TEOPETUYECKU MOXKET
OBITH OTJIOBJICHA.

[IpompbicnoBslii 3anac (ctano) (Stock, BN, BW) — yacte nomysnsitiuu peiObl, KOTOpas pu-
CYTCTBYET B pailOHE MPOMBICIA U TEOPETHUUECKH MOKET ObITh OTJIOBNIEHA. [IpoMbICIIOBBIN 3amac
OTrpaHMYEH UHTEPBAJIOM BO3pacToOB tr U tA.

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

IToronnenune R — pbIObI OHOTO MOKOJIEHUS, KOTOPBIE, JOCTUTHYB BO3pacTa tr, BCTYIMAIOT
B IIPOMBICIIOBOE CTaJ/l0, CTAHOBSTCS IOCTYIHBI JUIsl IPOMBICIIA U TEOPETUYECKU MOTYT OBITH OT-
noBieHbl. OnHaKo, (pakTHUECKH PHIObI U3BIMAIOTCS MIPOMBICIIOM HE Cpa3y ¢ Bo3pacta tr, a He-
CKOJIBKO TI03)K€, TOTJa, KOIrJla B 3aBUCUMOCTH OT CEJIEKTUBHOCTU OpyAUi JioBa (0OBIUHO IIara
A4YEN) OHU JIOCTUTHYT TaKUX Pa3MEPOB, YTO HE CMOT'YT IIPOXOJUTH YEPE3 SUEIO.

BospacT BcTyruieHust B 3KCIUTyaTaluio tc (BO3pacT NMepBOM MOMMKH) — MHUHUMAaJIbHBIHN
BO3PACT, HaYMHAsA C KOTOPOTo phl0a OKAa3bIBAETCS IMOJBEPKEHHOM BO3JACHCTBHIO MPOMBICIA U
NpUCYTCTBYET B yioBax. OH ompenensercs MOPPOIOTHIECKUMU OCOOCHHOCTSIMU BHJIA, XapaK-
TEPOM NIPOMBICIIA U CEJIEKTUBHOCTBIO UCIIOJIb3YEMBIX OPYAMil J1oBa. I pa3In4HbIX TUIIOB OPY-
JTUH JI0Ba BO3PACT NEPBOM MOMMKH 3aBUCHUT OT CJIEAYIOLIUX XapaKTePUCTHK:

- IS OTLEKHUBAIOIMX OPYAMI JIOBa tC paBeH BO3PACTY, B KOTOPOM pbIOa JIOCTUTraeT Ta-
KOW JIJIMHBI, YTO HE MOXKET IIPOUTH Yepe3 sSUeH;

- U1 00BAYEHUBAIOLINX — tC pABEH MUHUMAJILHOMY BO3pAcTy, IPU KOTOPOM 00XBAT PHIObI
CTaHOBUTCS TaKUM, YTO PbI0A MOXKET 3aIyTaThCsl B CETU — MPOXOAUTD B AUEIO JaJIbIIE jKa0epHbIX
KPBILLIEK U HE MPOXOAUTH B paliOHE MAaKCUMAaJIbHOTO OXBaTa Teja;

- ISl KPIOYKOBBIX — tC paBeH MUHUMAJIbHOMY BO3pacTy, MPU KOTOPOM pbI0a TOCTHUTHET
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TaKOH JJIMHBI, 4TO CIIOCOOHA 3arJIOTUTh KPIOYOK.

3agaua 1: B npecHOBOAHBIX BOJOEMAX MOJIOAb JIEIA, KaK IPAaBUIIO, IEPKUTCA B IPH-
OpeXHBIX METKOBOJHBIX pallOHaX, IJie UMeeT crennGUuecKuil XxapakTep NUTaHUus, TOTPeOIiss B
OCHOBHOM OPraHU3Mbl, U HE UCIIOJIb3YETCS IPOMBICIIOM.

JocturnyB anusbl 13-15 cM, 9To HaOMIOAAeTCS MPUOIU3UTEIBLHO B TPEXJIETHEM BO3pac-
T€, pHIOBI MIEpEeMEIIAlOTCs B TIYOOKOBOIHYIO YacTh. Y HUX U3MEHSETCS COCTaB MUIIHU, TPOUCXO-
TUT TIepexo/1 Ha MPEeUMYIIECTBEHHOE MOTpedieHne OeHToca, 1 MOJIO/Ib HAUMHAET HATyJIHUBAThCA
BMECTE CO B3POCJIBIMH OCOOSIMH, COBEpIas CO BCEM CTaJ0M OIllpeneneHHbie Murpanun. O6pa3
JKU3HU MOJIOAM CTAHOBUTCSI CXOIHBIM C 00pa3oM KH3HU B3pOCibIX ocobeil. CremoBarenbHO,
BO3PACT MONOJIHEHU tr, A7 Jiema OyAeT paBeH TpeM rogaM. HemocpencTBeHHO pOMBICEI JIemia
HAUYMHAETCS HE Cpasy, a COIJIaCHO CYILECTBYIOIIMM IpaBUjaM phIO0JIOBCTBA OH pa3periaercs
JUIIG 110 JOCTH)KCHUU phlOamMul IIUHBI 30 ¢M, YTO TIPOUCXOIUT OOBIYHO B O-JICTHEM BO3pacTe.
Pasmep siuen B MCHOIB3yeMBIX OPYIUSX JIOBA MOAOUPAETCS TaKUM O0pa3oM, YTOOBI HE JIOBUTH
0co0eil MeHbIlIe ’TOT0 MUHUMAJILHOTO pa3Mepa. OOBIYHO B 3TUX LENSIX YCTAHABIMBAETCS MUHHU-
MaJIbHBIN pa3Mep sS4YeH, paBHbII B 1aHHOM ciydae 60 MM. B pesynbpTaTe, HCX0As U3 paccMaTpH-
Ba€MOM HaMM CXEMbI, BO3PACT BCTYIUICHUS B dKCILTyaTaluio Oy/eT paBeH 1ecTu rogaM. B ecre-
CTBEHHBIX BOJIOEMAaX OTJIEJbHBIE 0COOU Jela J0xKUBatoT A0 17-20 nerT.

B3sB npenenbHble 3HaU€HUs, KakoBa Oy/I€T YMCIEHHOCTbh BO3PACTHBIX I'PYMIl B IPOMBI-
CJIOBOM 3amace MonyJsiuy U B KCILUTyaTUPyeMOoM 3amnace?

3angaua 2: O0bikHOBeHHas miyka ESox lucius B mamem kpae mpocruraer 1,5M, a Bec — 18
KT, MAaKCUMaJIbHBIN Bo3pacT — 13 ser. B mpombicnioBsIx ynoBax mpeobnagaroT ocodou ot 2 go 10
JIeT, a OCHOBHAsI Macca mpejcTaBieHa peioamu 3-5 yet. CaMKu cO3peBaloT B Bo3pacTe 3X JIeT,
camubl — 2x. KakoB mpenenbHbI BO3pacT IIYKH, BO3PAcT MOMOJHEHHUs, BO3PACT CO3pPEBaHUsA?
Bomnpocs! k Teme:
Ha kakue rpynnsl noapa3aenstorcs NonyJasiMOHHbIE TapaMeTphl?
[Tepeuncnure napaMeTpsl, U3MEPSIOIECS B €MHHUIIAX CKOPOCTH.
[Tepeuncnure mapaMeTpsl, BeIpakaeMble Kak 3G (HeKT TMHAMHUYEeCKOTo Mpolecca.
[aiite onpenenenne MIaAMIEBO3PACTHON YaCTH.
Yrto noapasymMeBaeTcs o1 MOHATUEM BO3PACT MOMOJHEHUS?
JaiiTe onpenenenre NpoMbICIOBOMY 3amacy.
Kakue napamerpsl o603Haqaror cnenyroummu cumoiamMu FSN, FSB, NSN,

Noogok~wbdPE

NSB?
8. Kakue mapameTpsl onpeaensoT BO3pacT BCTYIUICHHSI B OKCILTyaTaluo?
Tema 6. Tunsl u kjaaccupuKaAUM COOOIIECTB M IKOCUCTEM U UX OlleHKA. MeToAnKHU
Ol[eHKH CTA0MJIBHOCTH Pa3BUTHS U QIYKTYHPYIOIIAsi ACHMMeETPHsI

Yacth paboThl IPOBOAUTCS B POpPME TUCKYCCUU

Heab padorbi: OnpeneneHne CTENeHU aHTPOIIOTeHHON HArpy3Ku Ha TEPPUTOPHIO C TO-
MOTIIBIO METOJAMKHU OIIEHKH CTA0OUILHOCTH Pa3BUTHS OEPe3bl IOBUCIION.

Coaep:xkanue padoThl U METOAMYECKHE PEKOMEHIAIUH

Matepuaisl 1 000pyAOBaHUE: 3aCyllIEHHBIE JINCTh Oepe3bl MOBUCIION, cOOpaHHbIE C Je-
PEBBEB, PACTYIIMX BOJIHM3U aBTOCTPAAbI U B MAPKOBOU 30HE; JIMHEUKH, TPAHCTIOPTUPHI; ITUPKYJIH;
KaJTbKYJISSTOPHI; aIbOOMBI.

Xon pabotel: CTaOMIBHOCTH Pa3BUTHS KaK CIIOCOOHOCTh OpraHu3Ma K pa3BUTHIO Oe3 Ha-
PYIICHUH W OMTHOOK SBJISCTCS YYBCTBUTEIHHBIM MHIUKATOPOM COCTOSIHHS TTPHPOJIHBIX TOITYJIS-
nuii. Hanbomnee mpocThIM U AOCTYIHBIM ISl ITUPOKOTO HCIOIH30BAHMS CIIOCOOOM OIICHKH CTa-
OMJIBHOCTH Pa3BUTHS SBJSIETCS ONpeesieHue BeINUYUHbI (IYKTYUpYIOLIe acuMMeTpun Ounare-
paIbHBIX MOP(HOIOTHUYECKUX MPU3HAKOB. DTOT MOAXOMA JOCTATOYHO MPOCT ¢ TOYKU 3pEHHS cOO-
pa, XxpaneHus u 06padboTku marepuana. OH He TpeOyeT CHEeIUaTIbHOTO CIOXKHOTO 000PYI0BaHNSA,
HO TIPH 3TOM IIO3BOJISET MOJYYUTh MHTETPATbHYIO OLIEHKY COCTOSIHHSI OpraHHM3Ma IpH BCEM
KOMILJIEKCE BO3MOYKHBIX BO3JICHCTBUM (BKJIFOYAsi aHTPOIIOTCHHBIC (DaKTOPHI).
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JUIs OLEHKH MOCIEICTBUI aHTPOIOT€HHOI'0 BO3JEHCTBHS IUIOIIAAKH BBIOMPAIOTCS U3
MaKCHUMAaJIbHO CXOJHBIX 10 €CTECTBEHHBIM YCIOBHUSM OMOTOIOB C Pa3HOM CTENEHBIO aHTPOIIO-
T€HHOW HArpy3KHu.

Kaxxnas BeiOopka momxHa BKIr04aTh B ce0st 100 muctheB (1o 10 nmctheB ¢ 10 pactenuii).
JIMcThs ¢ OTHOTO pacTeHHs JIydllle XpaHUTh OTAEIbHO, 7S TOr0, YTOOBI
B JTAJIbHEHIIIEM MOKHO OBUTO MPOAHAIM3HPOBATH IMONYYSHHBIE PE3YIlb-
TaThl UHAUBUYAJIbHO IS KaXKI0M 0co0u.

Onenka CTaOMIIBHOCTU Pa3BUTHUS MO KaXIOMY IMPH3HAKY CBO-
IUTCA K OLlEHKe acuMMeTpuH. Ha mpakTuke 3TO O3Ha4aeT ydyer pasiu-
YUi B 3HAYCHHUSIX IIPU3HAKA CJIEBA U CIIPaBA.

Jid mnacTu4eckoro mpu3Haka BEJIMYMHA aCUMMETPUHM y 0COO0H
paccUMTHIBACTCSA KaK pa3lindyue B MPOMEpax CJIeBa M CIIpaBa, OTHECEH-
HOE K CyMM€ IIPOMEpOB Ha JIBYX CTOpOHax. Mcnojb3oBaHHE TakoW OT-
HOCHUTEIIbHOW BETMYMHBI HEOOXOJIMMO Ui TOTO, YTOOBI HUBEIHPOBATH
5 3aBUCUMOCTbh BEIMYMHBI aCUMMETPUU OT BEJIMYMHBI CAMOTO IpPU3HAKA.
! [omynsamoHHast OIlEHKa BBIpaXKaeTCsl CpeaHel apu(pMEeTHYecKOi STOU

/ BeMMuuHbl. CTaTUCTHYECKas 3HAYMMOCTb PAa3INUnil MEX1y BbIOOpKaMu
omnpenensercs mo kpureputo CThIOeHTA.

Jlis u3mepeHust JUCT Oepe3bl MOMEIalT mpea co0oi CTOPOHOH, oOpallleHHOHW K Bep-
xymike rnmodera. C KaXa0ro JUCTa CHUMAIOT MOKA3aTeNH 10 MATH IPOMEpaM C JIEBOW W TPaBOM
cTOpOH JHcTa (puc. 1).

1-5 — Ilpomepsl nucTa:

1 — mMpuHa NOJOBUHKHU JIMCTa (M3MEPEHUE MPOBOJAAT MO CepeNHe JIMCTOBOM IMIaCTUH-

KH);

2 — JUIMHA BTOPOIl OT OCHOBaHMSI JIMCTA SKUJIKH BTOPOTO MOPSIKA;

3 — paccTosIHHE MEXIYy OCHOBAHHUSIMH IEPBOW M BTOPOI KHUIIOK BTOPOTO TTOPSIKA;

4 — paccTosiHME MEXy KOHIIAMHU 3TUX KHUIIOK;

S — Yroj MexXJy IJIaBHOW KWJIKOW W BTOPOM OT OCHOBAHUS JIMNCTA KHJIKOH BTOPOTO MO-
psAaKa.

Pucynok 1. Cxema Mopdonornyeckux Npu3HaKoB UM OLIEHKU CTaOMIIBHOCTH Pa3BUTHUS
Oepe3bl MOBUCTION

Jns u3mepeHuil moTpeOyroTcss M3MEpUTENbHBI LHUPKYJIb, JUHEWKa U TPaHCIOPTHP.
[Tpomepsl 1 - 4 cHUMaKOTCSA LHUPKYJIEM-U3MEPUTENEM, YIOJI MEXAY KUIKaMu (IpU3HaK 5) uzmMe-
psIeTCSI TPAaHCTIOPTHPOM.

Pe3ynbrarel u3mepeHuii 3aHOCATCS B TAOIHILY.

Tabnuua 1. O6pazen TabuuIb! U1t 00paOOTKM JaHHBIX 10 OLIEHKE CTAaOUIBLHOCTH Pa3BU-
THUS C HCIOJIb30BAaHUEM IIJIACTHUECKUX MPU3HAKOB (IIPOMEPHI JINCTA)
Homep npusnaka

Ne 1 2 3 4 o)
cJIeBa | cnpaBa | ciieBa | CpaBa | clieBa | clipaBa | clieBa | CIpaBa | cieBa | crpaBa
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
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10| 14 | 14 | 25 | 25 | 4 | 4 | 9 | 8 | 32 | 32

WuTerpanbHbiM TOKa3aTesieM CTAOMIBHOCTH Pa3BUTHA JUISI KOMILJIEKCA IUIACTUYECKUX
MIPU3HAKOB SIBJISICTCS CPEHSS BEIMYMHA OTHOCUTEIHLHOTO PA3IMUUs MEKIY CTOPOHAMU Ha TPH-
3HaK. DTOT MMOKa3aTelb PACCUUTHIBACTCS KaK CpelHss apudmeTrnyeckas CyMMbl OTHOCUTENBbHOM
BEJIMYMHBI aCHMMETPHUH 110 BCEM MPU3HAKAM y KaKJI0i 0COOH, OTHECCHHASI K YUCITY HCIIONIb3Ye-
MBIX Ipu3HaKoB. CUCTeMa MIACTHYECKUX MPU3HAKOB HCIONB3YeTCs MPU OIEHKE CTaOUILHOCTU
pa3BUTHUSA y PACTECHUM.

1. JIas ka)kaoro MpoMEpEeHHOTo JIMCTa BBIUUCISIOTCS OTHOCUTENIbHbBIE BEIMYUHBI ACUM-
METPHH I KaXA0ro npu3Haka. st aToro pasHocTs Mexay npomepamu ciena (L) u crpasa (K)
JENIAT HA CYMMY 3THUX K€ IIPOMEPOB:

(L-K) / (L+K)

Hamnpumep: Jluct N1 (tabmuma 2), npusnak 1 (L-K)/(L+K)=

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

[TonydeHHbIe BETUYMHBI 3aHOCSTCS BO BCIOMOTaTeIbHYI0 Tabnuily B rpadsl 2-6.

2. BBIUUCIAIOT MOKa3aTellb aCUMMETPUU JUIS KaXKIOTO JiucTa. [ 3TOro cyMMHUPYIOT
3HAYEHUS] OTHOCUTENBHBIX BEJIMYMH aCHMMETPUH IO KaXJA0OMY MPU3HAKY U JENAT Ha YHCIIO MPHU-
3HAKOB.

Hamnpumep, mis nucra 1 (tabnuma 2):

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

Pe3ynbrarhl BeIYMCIIEHUH 3aHOCAT B rpady 7 BCIIOMOTaTeNbHON TaOIHUIIBL.

3. Berumcisercss MHTErpaIbHBIN MOKA3aTeNlh CTA0MIBHOCTH PAa3BUTHS - BEITMYHUHA CPEJI-
HEro OTHOCHUTENIBHOTO Pa3NInyus MEX]y CTOPOHAMHU Ha Mpu3HakK. JlJis 3TOro BBIYHCISAIOT CPE-
HIOIO apu(PMETUYECKYIO0 BCEX BEJIMYMH aCHMMETPHH IS Kaxaoro jucta (rpada 7). B namem
ClIy4ae UCKOMasi BeIMUMHA paBHA:

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

CraTucTudeckasi 3HAUMMOCTh PA3IMUUN MEKy BEIOOpPKAMU 110 BEIIMYUHE HHTETPATIHHO-
ro Mokaszarelns CTaOMIBHOCTH Pa3BUTHUS (YAacCTOTa aCHMMETPUYHOIO IMPOSIBICHHS Ha MPU3HAK,
BEJIMYMHA CPEHETO OTHOCHTEIBHOTO Pa3iIMuusi MEXKIY CTOPOHAMH Ha TIPU3HAK) ONPENEISIeTCs
o t- kputeputo CTbIO/ICHTA.

Tabnuma 2. O6pazer; TabauIbl 4711 00paOOTKH JaHHBIX IO OLIEHKE CTAOUIILHOCTH Pa3BU-
TS C UCTIOTB30BaHUEM TUIACTUYECKUX MPU3HAKOB (TIpoMephl rcTa). BcmoMorarenpHas Tadnuia
JUTS pacdeTa HHTETPAIbHOTO MoKa3aTels (IYKTYHUPYIOIIeH aCHMMETPHH B BRIOOPKE

Howmep npusnaka Bennuuna

Ne 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

Bennunna acummerpun B BBIOOpKE X-0,042

[Ipu cpaBHEHNU BBIOOPOK MOXKET OBITh 3a(DUKCUPOBAHO OMPEICICHHOE Pa3Iudue U OIle-
HEHa €r0 CTaTUCTHNYCCKAaA 3HAYNUMOCTb. 3any,[[HCHI/Ie IIpU 5TOM BBI3BIBACT OLCHKA CTCIICHU BbI-
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SBJICHHBIX OTKJIOHEHUH, UX MecTa B 00IleM AMana30He BO3MOKHBIX U3MEHEHUH nokasarens. Ta-
Kasi OIICHKAa OCOOCHHO Ba)KHA ISl CPABHEHUS PA3JIMYHBIX TEPPUTOPUI U BUIOB. [Ipn nonydenun
JAHHBIX 10 PA3JIMYHBIM IPUPOAHBIM HOMYJIALMIM BO3MOXHA pa3paboTka OalIbHOW MIKabl JUIs
OLICHKHM CTEIIEHU OTKJIOHEHHS OT HOpMbI. ba3oBble MPUHLMIIBI I €€ MOCTPOEHUS CIEAYIOIINE.
JluanazoH 3HaYeHMH IOKa3aTess,, COOTBETCTBYIOIIMI YCIOBHO HOPMajbHOMY ()OHOBOMY CO-
CTOSIHUIO, IPUHUMAETCS KaK MepBblid 0au (ycmoBHas HopMa). /luana3oH 3HaYSHHIA, COOTBETCT-
BYIOILIMI KPUTUYECKOMY COCTOSIHUIO, IPUHUMAETCS 3a MAThIA Oans. Bech anana3zoH mMexay 3TH-
MH TOPOTOBBIMH YPOBHSMH PAaHXHPYETCsl B MOPSAIKE BO3pacTaHHs 3HaueHUil mokasarens. [lo-
CKOJIBKY IIPY 3TOM CYMMHUPYIOTCSI JaHHBIE 110 Py HE3aBUCUMBIX IOKa3aTesei, Mbl [10Jy4aeM B
JeHCTBUTENILHOCTH MHTETPATBHYIO OIICHKY CUTYAIUH JJIsi CPABHEHUS PA3JIMUYHBIX TEPPUTOPUI U
BUJIOB. DTa CUCTEMA IIPEJICTABIAET COOON OAJUIbHYIO OLIEHKY U3MEHEHUI COCTOSHUS OpraHu3Ma
10 YPOBHIO CTAOMIILHOCTH Pa3BUTHS.

Vcnonb3oBanue OaIbHOM LIKANbl BO3MOYKHO Kak JJisi (JOHOBOIO MOHHMTOpPHHIA, TaK U
JUI OIIEHKH TOCJEJICTBHHA pa3sHBIX BHJOB aHTPOIIOT€HHOrO Bo3aeucTBUs. [Ipm STOM HYXHO
UMETh B BUJy, YTO U3MEHEHHE COCTOSIHUSA, 3/10POBbsI JKUBOI'O OpraHU3Ma sIBJsieTcs Hecrenudu-
YEeCKOH peaklrell Ha caMble Pa3InYHbIC BO3JICHCTBHS U MMOKA3aTeNb CTAOMIBHOCTH PAa3BUTHUS Ja-
eT HH(pOPMAIIMIO O pe3yabTaTax BCEX ITHX BO3/1ECHCTBUM.

Tabnuna 3. [IsaTubannpHas mKaga OLEHKH OTKJIOHEHUM COCTOSIHMSI OpraHu3Ma OT yCJIOB-
HOW HOPMBI 110 BEJIMYMHE MHTErPaJIbHOIO IMOKa3aTess CTaOMIbHOCTU Pa3BUTHUS JUIsl Oepesbl mo-
sucioi (Betula pendula

baan BeanunHa nokaszareiisi CTAOMJIbHOCTH PA3BUTHUS

| < 0,040

[ 0,040 - 0,044

i 0,045 - 0,049

\Y/ 0,050 - 0,054

\ >0,054

B npuBeneHHOM npumepe nokasaresb acuMMmeTpun 661 paBeH 0,042, 94To COOTBETCTBYET
BTOpOMY Oaily IIKajibl. DTO O3HAYaeT, YTO PACTEHMs MCHBITHIBAIOT Cllaboe BIUsSHUE Hebyaro-
HPUATHBIX (DAKTOPOB.

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

Bormpocs! k Teme:

1. Yro Takoe cTaOUIBHOCTD PA3BUTHA?

2. Yro Takoe GIayKTyupyromas acCiMMeTpus?

3. YeMm 00bscHsETCS BBIOOP Oepe3bl MOBUCIION Al OLIEHKH aHTPOIIOTEHHOM Harpys-
KM Ha TEPPUTOPHIO?

4, UTo Takoe maacTU4eCKUid MpU3HaK?

5. Kakue npomepsl JIncTa HCHONB3YIOTCS KaK KPUTEPUH CTAOMIIBHOCTH Pa3BUTHSA?

6. KakoBbl MpUHIUIBI MOCTPOEHUS IIKAJIbl A OLUEHKH CTENEHH OTKJIOHEHHS OT

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

1. Tpenmer, menb U 337291 YKOJIOTUU TIOMYJISIIIAA U COOOIIIECTB.
2. OmnpeneneHue MOMYJISAIIAA.
3. DKonorudeckuii U reorpadudecKuil MoaXoAbl K ONPEACICHUIO IO YIISIIIHH.
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DKOJIOTUYECKUI U TEHETUYECKUI TIOAXObI K ONPEACICHUIO MOMYIIALHH.
TeppuropuasibHas uepapxus MOMYIISALIUN.

Cratudeckue nokas3aTenu NOIyJIALHN.

JlnHaMuueckue nmoxka3arenau NOMmyIsiuun

broTndeckuii MOTeHIMAN MOMYJISALUN U COIPOTUBICHUE CPEIIBI.
Cocrapmstomuye OMOTUYECKOTO MTOTEHIINAA.

PacueTr Omotnyeckoro noTeHuuana.

Bo3spacthas cTpykTypa HOIYJISILUY.

ITosoBas cTpyKTypa NOIyJISLUN.

['padmyeckoe 0TOOpaKEHUE MOJTOBO3PACTHON CTPYKTYPHI MOMYJISIHH.
IIpocTpaHCTBEHHAs CTPYKTYpa HOILYJIALMH.

['eTeporeHHOCTh NOMYJIALUMI.

OTOJIOrHYECKask CTPYKTYpa HOILYJIALHH.

Ocennple ¥ KOUEBbIE BUJIbI )KUBOTHBIX. [IpenmMyIecTBa U HENOCTaTKU KaxKAoro odpasa
JKU3HU.

XOMHHT U MEXaHU3MBI €T0 MOJIEPKAHUS.

I'eHeTnyeckue npouecchl B MOMYJIALUAX.

MexaHu3Mbl IOAIEPKAHUS IPOCTPAHCTBEHHON CTPYKTYPhI MOIYJISILUH.
MexaHnu3Mbl TOJEpKaHUS T€HETUUYECKON CTPYKTYpPBI MOMYJISALUH.
Perynsuus mioTHocTH HaceneHUs B MOMYJISALUN.

Poxx1aeMOoCTh U CMEPTHOCTb.

KpuBbie 1 TaOIUIIBI BBIKUBAHUS.

Poct nonynsnuu u KpuBbIe pocTa.

[Muknuyeckue KoaebaHus YUCIEHHOCTU U UX MIPUYUHBI.

Tunel JUHAMMKY YUCIIEHHOCTH.

Dkojnoruyeckue crpareruu nonyasauuid. Tunonorus P. Mak-Aptypa u O. Yuncona.
Oxonorudeckue crpareruu nonyasauuid. Tunosnorus JI.I'. Pamenckoro u [I. I'paiiMa.
Kuznennble popmMbl BUIOB.

Onpenenenue 6MOIEHO3A.

Tpoduyeckas cTpykTypa OHOIIEHO30B.

[TpocTpaHcTBEeHHAs CTPYKTypa OMOILIEHO30B.

DKOJIOTHYECKAsT HUIIIA BAA.

Knaccugukarus B3aMMOOTHOILIEHUH MO,

KoHKypeHIHs 1 HEUTpaau3M.

B3aumooTtHomenus «purodar-pacrenuem.

B3anMoOTHOLIEHUS «XUITHUK-KEPTBAY.

B3aumooTHOLIEHUS «T1apa3UT-XO03UH».

[TapasuTtu3Mm: ero BuAbI, CIOCOOBI 3aIIUTHI KEPTBBI, MPUCIIOCOOJIEHNS Napa3uTa K mapa-
3UTHYECKOMY 00pa3y >KU3HU.

Mytyanu3m.

KomMmeHcannsm 1 aMeHcannusm.

CooTHoIIeHHE TOHITHI «OUOIIEHO3» U «IKOCUCTEMA).

Knaccugukanum u3sMeHeHui SKocucTeM.

[{uknuyeckre U3MEHEHHS SKOCUCTEM.

ITepBUUYHBbIE aBTOT€HHBIE CYKLIECCUU M KIIMMAKC.

Mopenu aBTOr€HHBIX CYKIIECCUH.

I'erepoTpodHbIie cyKIieccuu.

BropruHble aBTOT€HHBIE CYKLIECCHH.

AJJIOTE€HHBIE CYKIIECCHUHU.

[TpuponHas 1 aHTPONOT€HHAS SBOJIFOLMS YKOCUCTEM.
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52.
53.
54,

55.
56.
S57.

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

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

70.

Knaccudukanust mpupoaHsix cuctem ouocdepbl Ha TaHamadTHONH OCHOBE.

Hazemnsbie sxocucTeMbl (OMOMBI) U MX XapaKTEPUCTUKA.

[TpucnocoOneHust >KUBBIX OPTaHU3MOB, OOUTAIOIIUX B OMOMaX MYCTBIHb, TOJIYITYCThIHb U
CTEIeH.

[TpucnocoOneHust >KUBbIX OPraHU3MOB, OOUTAIOIIUX B TYHJIPE.

[TprucnocoOieHus )KUBBIX OPTaHU3MOB, OOUTAIOIIUX B JOXK/IEBBIX TPOITMYECKUX JIECAX.
[TpucniocoOneHus KUBBIX OPraHU3MOB, OOUTAIOIIMX B IMIMPOKOJMCTBEHHBIX Jecax yme-
PEHHOM 30HBI.

[IpecHOBOIHBIE SKOCUCTEMBI U UX XAPAKTEPUCTHKA.

[TprucnocoOeHus )KUBBIX OPTaHU3MOB, OOUTAIOIIUX B IPECHOBOIHBIX 3KOCUCTEMAX.
Mopckue 3KOCUCTEMBI U UX XapaKTEPUCTHKA.

[TpucniocoOneHust )KUBbIX OPraHU3MOB, OOUTAIOIIUX B MOPCKUX IKOCHCTEMAX.
HcTopudeckuie 3Tanbl CTAHOBICHUS YKOJIOTUN TOMYIISALUNA U COOOIIECTB.

CBs13b MEXIy pa3MepaMH OPraHU3MOB U IUIOTHOCTBIO nonyisinuu. CoOTHOILIEHUE 3aTpaT
Ha OXpaHy TEPPUTOPUHU U MOIYYAEMBIX [TPU 3TOM BBITO/I.

Bbuoputme! 1 uX Kinaccupukanus.

®doronepruoan3M. 3HaueHue GoTonepuoar3Ma sl paCTEHUIN U )KUBOTHBIX.

KonBomtouus BuoB. Ko3Bosmonus XUIIHUKa U KEPTBBI.

«enay 3ammThI OT XUITHUKOB. ONITUMalbHAsl CTPATETUs BEIOOPA KEPTB.

Konkypenuus. Bunsl, 3HaueHue.

MecTo u posib 4yenoBeKa Kak OHMOJIOTMYECKOTO BUAA B HBOJIIOLHMH OHOpPa3HOOOpa3us U
CYKLECCHSIX B COBPEMEHHBIX YKOCUCTEMAX.

Mogens konkypenuuu Jlotku — Bonbreppsl — ['ay3e u ee orpanudenus. JlabopatopHsle
OTIBITHI 10 KOHKYPEHIIUH.

10. CAMOCTOSTEJBbHASA PABOTA CTYAEHTOB

Copepxanue, TpeOOBaHMS, YCIOBHS U MOPSAJOK OpraHU3alluu CaMOCTOATEIbLHOW pabOThI

oOydaromuxcs ¢ yuetoM (Gpopmbl 00ydeHHS ONpeaensaoTcst B cOOTBeTcTBHH ¢ «llomokeHnem 06
OpTaHM3AIMH CAaMOCTOSITEIILHOW pPa0OThl O0YYaIOIUXCS», YTBEPKICHHBIM YUYEHBIM COBETOM
Yal'V (mpotokon Ne8/268 ot 26.03.2019 1.).

®dopma 00ydeHUs — ouHasl.

Ne Bua camocrosiTe/ibHOM padoThI
(npopabomxka yuebHo20 mame- ®opmMa KOHTPOJIS
HasBanue pasielloB U | puaia, peuieHue 3aoad, pegpepam, | Oowvem | (nposepka peuie-
TeM 00K1A0, KOHMPOAbHAS paboma, | B Yacax | Hus 3adau, peghe-
n0020MosKa K coaue 3auemad, K- pama u op.)
3ameHa u op.)
1. | Pasgen 1. Okonoruss | e TIpopaGoTka yueGHOrO Mare-
MOTYJISALUI pHaia ¢ UCIOIb30BaHUEM Pecyp- .
YcerHbIi onpoc,
ITonsTHE 06 5KOIO- COB yueOHO-METOIUYECKOT0 U OKITALL. SK3AME
. KT K3ame-
THH TOIYJISIUH U CO- | HHPOPMAITMOHHOTO 00eCTIeueHUs 12 A A o
HAIMOHHBIN BO-
00111eCTB IUCIUIUINHEL,
) poc
e JloaroroBka JOKJIana;
e [lonroroBka K cjaue SK3aMeHa
2. | Crarudeckue u 1u- e [Ipopaborka yueGHOrO Mate- YeTHslit onpoc,
HAMHYECKUE XapaK- pHaa ¢ UCIOJIb30BaHUEM pecyp- 12 JOKJIaJ1, 3K3ame-
TCPUCTHKH ITOITYJIsI- COB y4eOHO-METOIUYECKOTO U HAIIMOHHBIN BO-
12078 MH(POPMALIMOHHOTO 00eceueHUs poc
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JVCLUIUIMHBL;
e [loaroroBka noknana;
e [loaroroBka K ciaue 3K3aMeHa
3. | MexaHusmsl noj- e [IpopaboTka yueGHOTO MaTe-
JEpKaHUs YUCICHHO- | pHalia C HCIIOIb30BaHUEM peCyp- VeTHBIH OIPOC
THBIN OI
CTH, IJIOTHOCTH U T€- | COB Y4€OHO-METOAUYECKOTO U oKL SKSEMC,
HETUYECKOM Te€TEPO- | HHPOPMALMOHHOTO 00ECIICUeHHUS 12 A N Oﬂ’ 5 BoO
. HAIIMOHHBIN BO-
TEHHOCTHU MONYJISILIMNA | JUCLUIUIMHEL, t
poc
e [loxroroBka noknana; P
e [loaroroska K ciaue 3K3aMeHa
4. | B3aumogerictBusa o- | e IIpopaboTka yueGHOTO Mate-
yJIALUN pHaJia ¢ UCIOJIb30BaHUEM pPECYp- .
YcerHBIN onpoc
COB y4eOHO-METOIUYECKOr0 U poc,
JIOKJIaJl, SK3aMe-
UH(POPMALIMOHHOTO 00eCTIeUeHUs 12 9
HaIlMOHHBIN BO-
JUCLUIUIMHBL; oc
i
e [loaroroBka noknana; P
e IloaroroBka Kk ciaye 3K3amMeHa
5. | Pasmen 2. Oxomnorust | e IIpopaboTka yueGHOTO MaTe-
KOCHUCTEM pHaJia ¢ UCIOJIb30BaHUEM pPECYp- V CTHBIH OIDOC
[ToToxu BemecTBa n COB Y4eOHO-METOAUYECKOTO U OKIALL 3 35 e’
KJI K3aMme-
9HEPIUH B 9KOCUCTE- | HH(POPMAIIMOHHOTO 00ECIIeUeHUS 12 A A 9
HaIlMOHHBIN BO-
Max JTUCIUTUINHBI; oc
1}
e [loaroroBka noknana; P
e [loaroroBka Kk caye 3K3amMeHa
6. | Tunsl u knaccuduka- | ¢ IIpopaboTka yueOHOTO MaTe-
LIUU COOOILECTB U pHala ¢ UCIOIb30BaHUEM PeECyp- V eTHBIH OMDOC
9KOCUCTEM COB y4€OHO-METOJUYECKOr0 U poc,
JIOKJIaJ, IK3aMe-
UH(POPMALIMOHHOTO 00ecreueHus 12 9
HAIMOHHBIN BO-
JVICTIATUTHHBL, 1D0C
e [loxroroBka noknana; P
e [loaroroBka K ciaue 3K3aMeHa
Bcero 72

11. YYHEBHO-METOAUYECKOE U UTH®OOPMALIMOHHOE OBECIIEYEHHUE

JUCIUITIVINHBI

a) CnHcoxk peKoMeHIyeMoil TuTepaTyphl

OCHOBHAaA:

1. lunos, U. A. Dxonorus nony/siui U cOoOIecTB: yueOHHK a1 By30B / M. A.
HIunoB. - Mocksa: M3narensctBo HOpaiit, 2021. — 227 c. - (Briciiee oopazoBanue). — ISBN
978-5-534-13188-8. - Tekct: anexkTpoHHsIii / O6pa3oBarenpHas miatdopma FOpaiit [caiT]. -
URL: https://urait.ru/bcode/469799

2. bBormanos, W. M. Dxonorus NOMyJISIHANA U COOOMIECTB : y4eOHOE TOCOOHUE JIJIs CTY-
JIEHTOB YKOJIOTMYECKUX CIelnaabHoCTel nenarornyeckux By3oB / M. M. borganoB. — OMCK :

N3narensctBo OMITIY, 2015. — 256 ¢. — ISBN 978-5-8268-1941-8. — TekcT : 37eKTPOHHBIN
// DnexkrponHO-O0ubmmoTeunas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/105338.html

®opma

AOMOJTHUTEIbLHAS JUTepaTypa:

A
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1. Kysnuenosa, H. A. IIpoBepounsie 3aganus no oomeii skonoruu / H. A. Ky3nemnosa,

N. A. Kurapes, A. U. bokosa u ap. - Mocksa: [Ipomereii, 2012. - 96 c. - ISBN 978-5-7042-
2373-3. - Tekcr: anextponHsiii / ObC "KoncynpTanT cTynenra": [caiir]. - URL:
https://www.studentlibrary.ru/book/ISBN9785704223733.html

2. Kopcak, M. H. Okonorus : yue6. mocooue / M. H. Kopcak, C. A. Momapog, A. II.

[TectpsikoB u ap. - Mocksa : M3natensctBo MI'TY um. H. 3. Baymana, 2014. - 240 c. - ISBN
978-5-7038-3912-6. - Tekcr : anekrponnsiii // OBC "Koncynbrant cryaenTa” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785703839126.html

y4eOHO-MeTOoANYecKas:

1.Paccanuna E. B. Jkosorusi momyjasiuuii 1 coo01ecTB : ICKTPOHHBIA yueOHbIH Kypc / E. B.
Paccaguuna, JX. A. AmnxromoBa. - VYumesHoBck :  Yal'y, 2015. - . - URL:
https://portal.ulsu.ru/course/view.php?id=95351 . - Pexxum moctyna: ITopran DUOC Yal'V. -

Texcr : 3IeKTPOHHBIN.

2.PaccaguHa E. B. Dxosorusi: yueOHO-METOIUYECKOE TIOCOOHE : AJICKTPOHHBINH yIeOHBIN KypC /
E. B. Paccaguna, XK. A. AatoHoBa, E. I'. KimumenToBa. - Yaesaosck : Yul'yY, 2017. - . - URL:
https://portal.ulsu.ru/course/view.php?id=94521 . - Pexum mpocryma: [Topran DUOC Yal'V. -

TeKCT : 3MeKTPOHHBIH.

3.Cemenos /l. 1O. ITonyasiimoHHasi IKOJIOTHS | METOINYECKHE YKa3aHUS IS JTAOOPaTOPHBIX
paboT 1 caMOCTOSATENBHON PabOTHI CTYACHTOB IKOJIOTUYECKOTO (PaKyIbTeTa HAIIPABICHUS MO-
roroBku OakanaBpuara 05.03.06 - Dxonorus u npupozomnons3oanue / /1. FO. Cemenon; Yul'V,
Okon. dak. - YubsHoBek : Yal'VY, 2019. - HeonyOnukoBaHHBINA pecypc. - DIEKTPOH. TEKCTOBbIE
naH. (1 daitn : 671 KB). - Teker : 31eKTpOHHBIH.
http://lib.ulsu.ru/MegaPro/Download/MObject/8675

CornacoBaHo:

N =

/ 3 ‘,/)
Havaneuuk otnena HE YuI'V  /OxymeBa U.A./ 7~ /ﬂ/// / 2021

JIOIKHOCTD COTPY/IHHKA HAYUHOI OUOIHOTEKH DOUO Aoancs jara

0) IIporpammHuoe oOecneyeHme:

Microsoft Office
OC Windows Professional
AnTturmiarnatr BY3

B) [Ipodeccuonanibubie 6a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

DIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMBbI:

1.1. IPRbooks : snekTpoHHO-0MOMMOTEYHAas cucTeMa : cailt / rpynna komnanuid At ITu Ap
Menua. - Caparos, [2021]. — URL: http://www.iprbookshop.ru. — Pexxum moctyma: s 3ape-
TUCTPHUP. NTOJIB30BATENEH. - TEKCT : 2JIEKTPOHHBIM.

1.2. FOPAWT : snextponHo-6ubmmoTeuHas cuctema : caift / OO0 DeKTpOHHOE H3/aTellb-
ctBo FOPAMT. — Mockaa, [2021]. - URL: https://urait.ru. — Pesxum 1oCTyIa: st 3aperict-
pup. nioab3oBaTenei. - TEeKCT : 3JIeKTPOHHBIH.

1.3. KoHCyNbTaHT CTyJEeHTa : 3JEKTPOHHO-Onbmmoreunas cucrema : cailt / OOO IlonuTex-
pecype. — Mocksa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum
JIOCTyna: ISl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya : JICKTPOHHO-O0MOMMOTeHas cucreMa : caidt / OOO Beicmas mko-
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Jla OpraHu3allid M YIpaBlIeHUs 3[paBooXpaHeHHeM-KOMIIEKCHbIM METUIIMHCKUN KOHCcAll-
tuHT. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum goctyna: 1is 3aperu-
CTpHp. N0JIb30BaTeNIe. — TEKCT : AJIEKTPOHHBIMN.

1.5. bonbmas meaunuHCKass OMOIMOTEKA : DJIEKTPOHHO-OMONMOTEYHAs cucTeMa : CalT /
0OOO bykam. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum moc-
Tyna: Ui 3apEruCTPUp. MOJIb30BaTENEH. — TEKCT : AIEKTPOHHBIN.

1.6. Jlanp : snexkTpoHHO-OMOMMoOTeuHas cuctema : cailt / OOO OBC Jlans. — CaHKT-
[erepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum moctyma: Juis 3apeructpup.
nosb3oBaTeen. — TeKCT : 3JIeKTPOHHBIM.

1.7. Znanium.com : 31eKTpoHHO-01OmoTedHas cucrema : caidt / OO0 3HanuymMm. - MockBa,
[2021]. - URL: http://znanium.com . — Pexwum gocTyma : JUIs 3apErUCTPUp. MOIb30BaTENEH. -
TeKCT : ANEeKTPOHHBIN.

1.8. Clinical Collection : xosuteKIyst A1 MEIUIIMHCKUX YHUBEPCUTETOB, KIMHUK, MEIUIMH-
CKUX OuOIMOTEK // EBSCOhost: [mopran]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
€97828f9f7e1%40sessionmgrl02. — Pexum goctyma : ajisi aBTOpU3. moib3oBarelneit. — Tekct
: DJICKTPOHHBIM.

1.9. Pycckuil s3bIK KaKk MHOCTpPAHHBIM : 3JIEKTPOHHO-00PA30BaTEIbHBIM pecypc sl UHO-
cTpaHHbIX cTyAeHTOB : caiiT / OOO Kommnanus «Aii [Ilu Ap Meauay». — Caparos, [2021]. —
URL: https://ros-edu.ru. — Pexxum jmoctyma: [uist 3aperucTpup. mojib3oBatencit. — Tekcr :
3JIEKTPOHHBIMN.

2. KouncyabrantIliuoc [DaekTpoHHBI pecypc]: crpaBouHas mpaBoBas cuctema. /OO0
«Koncynbrant ITmrocy - Dnektpon. naH. - Mocksa : Koncynerantlnroc, [2021].

3. ba3bl JaHHBIX NEePUOAUYECKHX U3TAHUIA:

3.1. ba3a naHHBIX MEPUOAMUYECKUX M3AaHU : 31eKkTpoHHbIe xypHansl / OO0 NBUC. - Mo-
ckBa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexxwum noctyma : uist aB-
TOPU3. MOJIb30BaTENEH. — TEKCT : QIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snextponHas oubnuorteka : cait / OOO Hayunas DnexkTpoH-
Hast bubnnoreka. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum pocTyma : it aBTO-
pu3. nonb3oBarenel. — TeKCT : 2IEKTPOHHBIN

3.3. «Grebennikony» : anexrponHas 6ubmuoteka / ]| I'pebennnkoB. — Mockaa, [2021]. —
URL: https://id2.action-media.ru/Personal/Products. — Pexxum moctyna : uist aBTOpH3. MOJb-
30BaTesIeld. — TeKCT : JIEKTPOHHBIN.

4. HanmoHaJibHasl 3JIeKTPOHHAsI OMOJMOTeKA : DJIEKTpOHHAs OubIMoTeKa : QeaepanbHas
rocyaapcTBeHHas nH(OpMaIMOHHAs cucTema : cailt / MunuctepctBo KynbTypsl PO ; PT'b.

— Mockaa, [2021]. — URL: https://H30.pd. — Pexxum noctyna : uis noab3oBaTenell HayqYHOM
OnOMoTeKH. — TEKCT : DIIEKTPOHHBIH.
5. SMART Imagebase I EBSCOhost : [mopTan]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Peskum jgocTyma : JUIsl aBTOPH3.
nojb3oBaresnel. — M3o0pakeHue : 2eKTPOHHBIE.

6. ®enepanbubie ”HPOPMAITHOHHO-00pPa30BaTEIbHbIE OPTAJIbI:

6.1. EanHoe okHO jiocTyna K 00pa3oBaTelbHBIM pecypcam : (hefepabHbIi MopTal / yupeau-
tenb ®TAOY AITO LPT'OIT u UT. — URL: http://window.edu.ru/ . — TekcT : 3EKTPOHHBIHA.
6.2. Poccwuiickoe obpaszoBanue : dhenepanpHbiid mopran / yapeaurens GTAOY IIT1O HPTOIT
u UT. — URL: http://www.edu.ru. — TekcT : 3JeKTPOHHBIIA.

7. O0pa3oBaTebHbIe pecypebl Yal'y:
7.1. Onextponnas 6ubimorexka Y'Y : moxyns ABUC Mera-ITPO / OOO «/lata Dxcmpecey.
— URL.: http://lib.ulsu.ru/MegaPro/Web. — Pesxum moctyma : Juis MOJIb30BaTeNIel HAydHOM
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O6uOMoTekn. — TEKCT : AIIEKTPOHHBIH.

CoriacoBaHoO:
3am. HayanpHuka YUTuT / Knoukosa A.B. / TFTHN

Jlomkuocts cotpynanka YU TuT DUO NOANUCE~ > —~“nara
" il

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI
AyauTopuu JUIsl TPOBEICHUS JICKITUH U CEMUHAPCKUX 3aHATUHN, ISl MPOBEICHUS TEKYIIe-

0 KOHTPOJISI U MPOMEXKYTOYHOM aTTECTallMH, TPYNIOBbIX M MHAWBHUAYAJIbHBIX KOHCYJIbTALIUM,
ayIUTOPHH JIJIS IPOBEACHUS JTaOOPATOPHBIX PaboOT.

AyIuTOpUN YKOMIUIEKTOBAHBI CIIEUATM3UPOBAHHON Mebenblo, yueOHO# Jockon. Ayau-
TOPHH ISl IPOBEJCHUS JICKIIUNA 000PYI0BaHBI MYJIbTUMEIUNHBIM 000PYAOBAHUEM JIJISI TIPEIIOC-
TaBJeHUS WHGOpMAnuu OoybIIoN ayautopud. [loMenieHus A caMOCTOSTEILHOM paboThI OC-
HaIIEHbl KOMIBIOTEPHON TEXHUKOH C BO3MOKHOCTHIO MOJKIIOUEHHS K cetu «MHTepHeT» u
obecrneueHneM J0CTyIa K 3JIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTeIbHON Cpelie, dICKTPOHHO-
OMOJIMOTEYHOM CHCTEME.

AynuTopun 7S MPOBENEHUs JaOOpaTOpHBIX PabOT MMEIOT: KOMIUIEKT J1abopaTOpHOU
Mebenu (J1abopaTOpHBIE CTOJIBI, MKa(bl TSI XPaHSHUS MUKPOIIpenapaTroB, MUKpockorbl — JIO-
MO Mukwmen-1, MBC-10) u TeXHUYECKUX CPENCTB O0yUYEHUS, CAYKAIIUMHU JJIs PECTaBICHUS
yaeOHOM mHpOpMaIUU ayaIuTOpuu (KOMIUIEKT MyJIbTUMeANITHOTO obopynoBanus: [1K, MmynbTu-
MEAUMHBIN MPOEKTOP, IKPaH, aKyCTUUECKHUE KOJIOHKH).

13. CHEIIMAJIBHBIE YCJOBUSA 1JIA OBYUYAIOIIUXCSA C OT'PAHUYEHHBIMHU
BO3MOXKHOCTSAMMU 310POBbA

B ciiyuae HeoOX0AMMOCTH, 00YYaIOUIMMCS U3 YMCIIA JIMI ¢ OTPaHUYEHHBIMH BO3MOKHO-

CTSIMM 3/10pOBBS (110 3asBJICHUIO 00YYArOIIErocs) MOTYT MpeaaraTbCsi OJJHU U3 CIEIYIOLINX Ba-
PHAHTOB BOCHPUATHS MHPOPMALIUU C YUETOM MX UHAWBUAYAIBHBIX ICUXO(PU3NYECKUX OCOOEH-
HOCTEM:

— JUIS JIUI ¢ HApyIIEHUSIMH 3pEeHUs: B eyaTHON (opMe yBenuueHHbIM mpudrom; B hop-
M€ PJIEKTPOHHOTO JIOKYMEHTa; B hopMe ayauodaiina (mepeBoj; yueOHbIX MaTepUaoB B ayaHuo-
dbopmar); B medatHOM Gopme Ha sI3bIKe bpaiins; WHIMBUAYAIbHBIE KOHCYIbTAIIMH C MPUBJICYE-
HUEM TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAIbHBIC 33JaHNUS U KOHCYJIbTALIUY;

— IS JIUL ¢ HApYIIEHUSIMU ClTyXa: B e4aTHON (opme; B popMe 31EKTPOHHOTO JOKYMEH-
Ta, BUACOMATCpUaJIbl C CY6TI/ITpaMI/I; VMHAUBUAYAJIBbHBIC KOHCYJIbTAWUH C NPUBJIICUCHUEM CYPOO-
NEpeBOAYMKA; MHAUBUAYAJIbHBIC 3aIaHUA U KOHCYJIbTAllUuH,

— JUI JIUI] C HApyLIEeHUsMHU OTIOPHO-/IBUTATEIBHOTIO armapara: B ne4atHoi popme; B Gpop-
Me 3JIeKTPOHHOTO JIOKYMEHTa; B (hopMme ayanodaiina; MHIUBUAYaJIbHbIE 33/1aHUSI U KOHCYJIbTa-
ouu.

B cnygyae HEOOXOOMMOCTM  MCIIONB30BaHMSA B y4eOHOM  Ipolecce  4acThuy-
HO/HMCKJIIOYHUTEJIBHO JUCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHH, OpraHM3anus padoThl
[TIIC ¢ obyyaromumucs ¢ OB3 u uHBamMAaMu NpeaycMaTpUBaETCs B AJIEKTPOHHON MH(OpMa-
IIUOHHO-00Pa30BaTENbHON Cpefie ¢ YUETOM UX MHIMBHAYaJIbHBIX MCUXOPU3NUYECKUX OCOOEHHO-
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peanusyomei
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MHUHHCTEPCTBO HAYKHU U BBICILEr0 0Opa3oBaHUs
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET Popua

®-Pabouyast mporpamma IUCIUTLIAHBI

IIpunoxenue
1

1. Dy1eKTpOHHO-0HO/THOTEeYHbIE CHCTEMBbI:

1.1. Lindposoit obpazosatensubii pecype IPRsmart : 31eKTpoHHO-GHOIHOTEUHAS CHCTEMA
cait / 00O Kommanus «A# Ilm Ap Memua». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — PexxuM xocTyma: Ul 3aperdCTpHp. IOJb3oBaTeneH. - Texer :
3JIEKTPOHHBIN.

1.2. O6pasoBatensHas miaatGopma IOPAUT : oGpazoBaTenbHBIl pecypc, 3JEKTPOHHAS
oubmmoreka : caiit / OO0 DieKTpOHHOE H3IATEIbCTBO IOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum focTyna: uis 3aperucTpup. mos3oBarenel. - Texcr : 3JIEKTPOHHBIH.

1.3. KoHcynsTaHT Bpaya. DIEKTPOHHAs MEIMIMHCKas GubmnoTeka : 6asa JaHHBIX : CaT /
OO0 Beicmas [mKONa OpraHW3aMM W  YNPABJIEHHS 3]paBOOXpaHeHHeM-KOMIUICKCHBIH
MeIHMIMHCKUH KoHCcanTHHT. — Mocksa, [2022]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYyMa: ISl 3apErHCTPHp. NoJIb3oBaTenei. — TeKCT : 3IeKTPOHHBIH.

1.4. BonbImas MeIMIMHCKAs GHOIHOTEKA : OIEKTPOHHO-OGHOIMOTeUHas CHCTeMa : calT /
00O Byxkarr. — Tomek, [2022]. — URL: https://www.books-up.ru/rw/library/ . — Pexum noctyma: s
3apEeruCTpHp. MONb30BaTeNnei. — TEKCT : 3ICKTPOHHEIH.

1.5. DBC Jlaus : snexkTpoHHO-6HGHMOTeuHas cuctema : calr / OO0 OBC Jlans. — CankT-
IlerepGypr, [2022]. — URL: https://e.lanbook.com. — Pexum pocTyma: Ui 3aperuCTpHP.
nonb3oBatesei. — TeKCT : SeKTPOHHBIH.

1.6. DBC Znanium.com : 3/1eKTpoHHO-6uGmoTeyHas cucrema : cait / OO0 3nanuyMm. -
Mocksa, [2022]. - URL: http:/znanium.com . — Pexum Jjoctyna : I 3aperHCTPHP.
MOJIB30BaTENeH. - TEKCT : MIEKTPOHHBIN.

1.7. Clinical Collection : Hayuro-uH}OpManuonHas 6asa manasx EBSCO / EBSCOhost :
[mopran]. — URL: http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-
414b-8763-297828f9f7e1 %40sessionmgr102 . — PesxuM f0cTyma : Ul aBTOPHU3. [OJIb30BATENCH. —
TeKCT : JIEKTPOHHBINA.

1.8. Ba3a manHBIX «PyCCKHM Kak HHOCTPAHHBIH) : 37IEKTPOHHO-00pa3oBaTe/IbHbIA Pecype
JUTSL IHOCTPAHHEIX cTyAeHToB : caiit / OO0 Kommanus «Ai ITn Ap Menua». — Capartos, [2022]. —
URL: https://ros-edu.ru. — Pexum poctyma: s 3aperHCTPHP. nosnb3oBarenei. — Teker
9JIEKTPOHHBIH.

2. KoncyabrantIloc [D1eKTpoHHBIH pecype]: CIpaBovYHas IpaBoBas CHCTEMA. /000
«Koncymprant [lmocy - DneKTpoH. AaH. - Mocksa : Koncynsrantlnoc, [2022].

3. Ba3pl JaHHBIX NEPHOAUYIECKHX H3IaHMI:

3.1. Basa JaHHBIX NepuOUMYecKHX H3aHui EastView : 3MEKTPOHHBIE JKypHAIIbI / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum nocryna :
JUIsSl aBTOPH3. TIob30Bareneif. — TeKCT : 3MeKTPOHHBIH.

3.2. eLIBRARY.RU: HayuHas oJieKTpoHHas OuOmHoTexka : cadt / OO0 Hayuynas
DnextponHas bubmoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum moctyna @ Uit
aBTOPH3. OJIb30BaTeeil. — TeKCT : HIeKTPOHHBIH

3.3. DnexrponHas 6ubnmmorexka «M3marenbckoro jaoma «I'peGennnkoBy (Grebinnikon) :
snextponHas 6ubmorexa / OO0 UJI I'peGeHHUKOB. — Mockaa, [2022]. — URL: https://id2.action-
media.ru/Personal/Products. — PexkuM jocTyma : JUIi aBTOpH3. TNOJb30BaTened. — Teker :
3JICKTPOHHBIH.

4. ®enepanpHas rocyJapcTBeHHas WHPOPMANHOHHAS CHCTEMA «HanuonanpHas
3JIeKTPOHHAs GHOIHOTEKay : JJIEKTPOHHAA GHOIMOTEKA caiir / ®I'BY PI'B. — Mockga, [2022]. -
URL: https://m36.pd. — Pexxum noctyna @ Uit nob30BaTeNell HaydHoM OubnuorexkH. — Teker :
3JIEKTPOHHBIN.

5. SMART Imagebase : HayuHo-uH(OpManHOHHas 0a3a JaHHBIX EBSCO // EBSCOhost :
[mopra]. - URL: https://ebsco.smartimagebase.com/? TOKEN=EBSCO-
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1a2ff8c55a2a76d8229047223a7d6dc9c&custid=s6895741. — Pexum nocryma : Juid aBTOpPHS3.
nosp3oBateseit. — 300paxkeHue : 3JIeKTPOHHBIE.

6. ®enepanbubie HHGOPMANHOHHO-00pa3oBaTeIbHbIE OPTAJIBI:

6.1. EquHoe OKHO JOCTYTa K 06pa3oBaTelIbHBIM pecypeaM : henepanpublit nopran . — URL:
http://window.edu.ru/ . — TeKeT : 91€KTPOHHBIH.

6.2. Poccuiickoe obpasosanue : denepanbabii nopran / yupemurens GrAY «OULTO». -
URL: http://www.edu.ru. — TeKcT : 3JI€KTPOHHBIHA.

7. O6pa3zoBaTeabHbie pecypesl Yal'y:

7.1. DnexTpounas Gubmuorednas cucrema Yil'V : mMomyms «DnekTpoHHas GubmmoTexa»
ABUC Mera-ITPO / 000 «Jlara Dxcnpecey. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JI0CTYTa : JUIA TIoMb30BaTeneli HayuHol 6u6muoTexu. — TEKCT : NCKTPOHHBIHA.

CortacoBaHo: s
& .7 > /
s et S| fprtote A2
KHOCT CoTpyaHnKka YATHT DHO
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1 Buecenne m3menenmit B .. a) Crcok pekomenaye- | Crmecapes C. M 415.05.2023

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 +4,15.05.2023

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

MbI . 11 «Y4ueOHO-MeTOqHUECKOe U HH(POPMAIIUOH-
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11.YYEBHO-METOJAUYECKOE H HHPOPMALIMOHHOE OBECIIEYEHHE
JUCHHIITHB

2) CnHCcOK peKOMeH/XYeMoii JINTepaTyphI

OCHOBHAS:
1. Ilunos M.A. Dxonorus momynsumit u coobuiecTs: yueGHuk s By3or / Illuinos Hrops
Anexcaugposry; U. A, Illunos. - Mocksa: IOpaiir, 2022, - 227 c. - (Briciuee obpazoBanue). -
URL: https://urait.ru/bcode/489952
2. Pysun A, B. Dkomorus nonyssuuii u coobmects: yueGmuk s cmenm. 020803
"Buoskonorus”, Hanpasnenmio 020200 "Buonorms" u cmem. 020201 "Bromorus" / Py4un
Anekcannp BopucoBmd. - Mocksa: Axamemms, 2006. - 352 c¢. : mi - (Bricuiee
npogeccronansHoe obpasopanue) (EctecTBeHHbIe Hayku). - Bumuorp.: ¢. 342. - ISBN 5-7695-
2962-8 (B nep.).

JAOTIOJTHHTEILHAS JIHTepaTypa:
1. Bornanos, M. M. Dxonorus nomysmsimii ¥ coobumects: yuebHoe mocobue ms CTYJEHTOB
OKOJIOTHYECKHX CIeHHAIbHOCTEH nejarorudeckux By3os / M. W. Bormanos; Y. U. Borxanos. -
OKoNOTHS TOMy AWM 1 coobmects; 2025-10-27. - Omck: Manarenserso OMITIY, 2015, - 256 ¢.
- Knura naxoaures B npemuym-Bepcud 35C IPR BOOKS. - Teker. - I apaHTHPOBAHHBIH CPOK
pasmemenus B 35C no 27.10.2025 (aBTONpOIOHTAHS). - SNEKTPOHHEIL. - DiekTpoH. mam. (1
daitm). - URL: http://www.iprbookshop.ru/105338.html .
2. Kysnenosa, H. A. Ilposepounsie 3ananms mo obmeit skosorun / H. A. Kysuenosa, U. A.
JKurapes, A. W. Boxora u ap. - Mockea: TIpomereit, 2012, - 96 c. - ISBN 978-5-7042-2373-3. -
Texer:  onmextponmsii // OBC  "Komcymsrant  crymenta": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785704223733.html

yuebHO-MeToAHUYECKAs:
1. Paccanuna E. B. Oxonorus nomynsumii n coobitects [DneKTpoHHENH pecype]: 2MeKTpoH.
y4eb. kype: yued. nocobue / Paccamuna Exarepuna Binagumuposna, XK. A. Antonosa; Yil'V. -
OJIeKTPOH. TEKCTOBLIE AaH. - Yapauosck: Yil'V, 2015. - 1 anextpon. ont. muck (CD-ROM). -
(OnexTponHLI yueOHBIif Kypc). - CD-ROM.
2. Cemenos [I. IO. IMonynsuuoHHAs 9KONOTHS: METOAMUECKHE YKA3aHUs IS nmabopaTopHbIX
padoT H CaMOCTOATENBHOH pPabOTBI CTYAEHTOB 3KOJIOTMYECKOrO (DaKyIbTeTa HAMpaBiIeHHs
noarotoBku Oaxanaspuara 05.03.06 - Dxonorus u mpupogonosnssopanue / J[. 10. CeMenos;
Yal'V, Sxon. dak. - Yapsnosck : YaI'V, 2019. - Heony6nukopanublii pecype. - DNeKTpoH.
TekcToBble JaH. (1 daiin : 671 KB). - Teker : 21eKTpOHHEIIL.

CornacoBaHo:
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[Ipunoxenue 2

6) Iporpammuoe oGecneuenne
1. OC MicrosoftWindows
2. MicrosoftOffice 2016
3. «Mo#Oduc CrannaprHerii»

B) Ipodeccronannrie 6asnr fanubIx, HH(OPMAUHOHHO-CNPABOYHbBIE CHCTEMBbI

1. D1eKTPOHHO-GHBAHOTEYHbIE CHCTEMBI:

1.1. Iudporoii o6pasoarensusiii pecypc IPRsmart:onexTponHo-6HbnoTeunas crcrema -
caiir / OO0 Komnaunsi«Ait Iu Ap Meauay. - Caparos, [2023). =URL:http://www.iprbookshop.ru. —
Pexxum poctyna: ans sapeructpup. nonvsosareneii, - Texcr : JIEKTPOHHEII.

1.2. OGpasosatensias nnaropma IOPAMT :obpasoBaTenbHblii  pecype, 9JCKTPOHHAs
Gubnuorexa : caiir / 000 nektponHoe u3natenseTBo«IOPAUTY. — Mockea, [2023]. - URL:
https://urait.ru. — Peskum noctyna: ans 3aperHCTpHp. N0b30BaTenei. - TekeT : 3neKTpOHHbI.

1.3. Basa pauHbIX «DneKTpoHHas GuGaMOTeKa TexHuyeckoro BY3a (OBC «Koucynbraut
CTYACHTa»):3/CKTPOHHO-0MOIHOTE At cucTema © caiit / 000 «ITonutexpecype». — Mocksa,
[2023]. —URL:https://www.studentlibrary.ru/cgi-bin/mbdx. — Peskum AOCTYna: A 3aperucTpHp.
nonb3oBarenei. —TeKCT : 31eKTPOHHBIIA.

1.4. Koncynsraur paua. OnekTpoHHas MeaHUMHCKas 6MGIMOTeKa ‘Gasa JaHHBIX @ caiit /
000 «Bouicwiass wkofa oprasuzauuu W YHpaBichusa  3apaBooXpaHeHHeM-KomnaekcHblii
MEJHLHHCKIH KOHCanTHHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pesxcum
AOCTYna: INs 3apETHCTPHP. NOJb30BaTenei. — TeKCT : 3MeKTPOHHbI.

1.5. Bonewas meauuunckas Gubnuorexa 3NEKTPOHHO-OMONIHOTEYHAs cueTeMa : caiit /
000 «Bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxum Jocryna:
A7 3apErHCTPHP. No/Ib30BaTeNeH. — TeKCT : 31eKTPOHHEIH.

1.6. OBC Jlanb:aneKTpoHHO-BUEAHOTe U HAS CHCTEMA : caiit/ 000 3BC «laus». —Caukr-
IlerepBypr, [2023]. —URL:https://e.lanbook.com. — Pexxum  poctynma:  pns 3apPETHCTPHP.
none3osateed. ~TeKeT : 2eKTPOHHBIIA.

1.7. 3BC Znanium.com:snekTposno-6u6aHoTe uHas cHeTeMa - caiit / 000 «3Hanuym». -
Mocksa, [2023]. - URL: http://znanium.com . — Pesxrns AOCTyNa: Ajist 33apPETHCTPHP. NMOAb30BaTENCI .
- Teker : 3meKTpOHHBIIL.

2. KoncyanrantIloe [DnekrponHsiii pecype]: cnpapounas mpasosas chcrema. /000
«Koncynstant ITitocy - Dnextpon. aax. - Mocksa :KoncynsrantIlntoc, [2023].

3.basbl JaAHHBIX NEPHOAHYECKHX H3AaHMIi:

3.1. eLIBRARY.RU: wnayuuas JNIeKTPOHHas Oubauoreka : caiir / 000 «Hayunas
Onextponnas Bubauoteka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesicum JocTyna : aas
aBTOPH3. NOJIL30BaTeNe. — TeKeT : aNeKTpoHHBIH

3.2. Dnextponnas Gubnnorexa «Mamatensckoro foma «I'peGennunkory (Grebinnikon) :
anektpoHHanbubanoreka / 000 U] «Tpebernukosy. — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pesum AocTyna : And aBTOPM3. MOJb30BaTeNeil. — TekcT
AJIEKTPOHHBIH.

4. ®eaepanbuasi rocysapcrBeHHas uHpopmaunonnast cucrema «Haunouanbuas
1eKTPOHHAst GubIHOTeRa» :D/IeKTPOHHAs GubnKoTeka: caifr / GIBY PIB, — Mocksa, [2023]. -
URL:https://u36.pd. — Pexxum moctyna: mas monbsosateneii Hay4yHo#t Gudnuotekn. —Teker :
3JIEKTPOHHBIH.

5. Poccuiickoe oGpazoBanue: (enepanbueiit nopran / yupeautens GLAY «DULITO». —
URL: hitp://www.edu.ru. — Teker : aneKTpoHHBIi.

6. JaexTponnas Gubanoreunas cucrema Var'y : MOAYAb «DNEKTpOoHHas GuBmHOTeKAY
ABHC Mera-TTPO / 000 «Jlata Dkcnpecey. — URL:http://lib.ulsu.ru/MegaPro/Web. — Pesium
A0CTYNA ‘A715 MOJb30BaTeNeH HayuHOH GubIHOTEKH. — TeKeT : JNIEKTPOHHBIH,

i

Cornacorato: — SHS
L gpstliccos ///'/7/ Sogslwe 217, | “H 178.88,8292 3
Honsuocts corpyanuka YHTHT / ) P :1/041[:14:5 nata 2

o A Crpanuna 37u3 37
opma



