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AHHOTALUA
,):[I/ICHI/IHJ'II/IHa «buojornyeckas NPOAYKTHBHOCTb BOJ0€MOB» PCAIM3YCTCA B pPaMKax
y4eOHOro IJIaHa Mo crenuanbHocTH ['uapodunoesiorus s aCIUPaHTOB O4YHOM POopMBbI 00yUEHUS.

OCHOBHBIM HCTOYHHKOM MAaTEpUANOB Ui (OPMHPOBAHUS CONEPKAHHUS MPOTPAMMBI
ABIISIOTCS: y4yeOHUKH, MOHOTpaduueckue H3AaHus, NyONMKaluu, MaTrepuaibl KOH(EpeHIHH,
CHMITO3UYMOB, CEMHHAPOB, HHTEPHET-pecypchl. O0mas TpyJ0eMKOCTh AUCHUILUIMHBI IO y4yeOHOMY
IUIaHy cocTaBisieT 4 3aueTHble equHULB! (144 akageMuyeckux yaca). JMCHUIUIMHA peanu3yercs: B
TeyeHue 4 ner oOywenus. Tekymas artrecranus npoBoautTcss 1 pa3 B rog B ¢opme JOoKIaja,
UTOrOBasi aTTeCTalus BXOJAUT B KaHAMJATCKUH SK3aMEH 10 CIEUUalbHOCTH (B BHIE
JIOTIOJTHUTEIIBHBIX BOIIPOCOB).

1. Ieaw u 3aga4u AMCHMILIMHBI
HuctunmmHa «buoJioruyeckasi NPOAYKTHBHOCTH BOJA0EMOB» - OTO JIUCHUILIAHA
CTIEIUATN3allMK B paMKaX CIeIHATIbHOCTH «['HApOOHOJIOTHD.

Henap aucuumiauHbl: (QOpMHUPOBAHWE Yy ACHUPAHTOB TPEJCTABICHUNH 00 aKTyabHBIX
npobiieMax MpoAyKIMOHHBIX UCCIEI0OBAHUI BOJIOEMOB.

B pe3yabTare uydeHusi AUCHUIIHHBI « BHONPOIYKTUBHOCTH BO0EMOB» ACTIMPAHT
JA0JI7KeH TOCTHYb CJIeYIOIIHX pe3yabTATOB:
3namo:
* OCHOBHBIC MTPUHITUIIBI OIIEHKH OMOJIOTHYECKON MTPOTyKTUBHOCTH;
* MUPOBYIO M OTE€UECTBEHHYIO JINTEPATYPY MO OHOIOTHUECKON MPOAYKTUBHOCTH;
Ymems:

* OIICHUBATh OHMONPOIYKTUBHOCTH BOJIOEMOB, TIOTOKH JHEPTUU 4YE€PE3 BOJIHBIC IKOCHUCTEMBI,
Bnaoems:

° O6IIII/IMI/I MNpUHOUIIAMHA H30TOIMHOTO aHajin3a W JApYIriMHU COBPEMCHHBIMH MCTOAWKAMH
HCCICI0BaHUA BOOAHBIX 3KOCUCTEM.

2. CTpyKTypa IMCHHILIHHBI:

Bun zanaruit KoauuecTBO 4acoB
VuauBuayanbHas KOHTAKTHAs U CaMOCTOsITeNIbHas paboTa 136
JK3aMeH 8

NTOI'O 144

3. Conepikanue QM CHUNINHBI:

Ne HanmenoBanue Temsl Kpatkoe coneprxkanue TemMbl (paszena)
(paznena)
1 | BoxnHble coo0iecTBa U ux Bo3HuKHOBEHHE TIpeACTaBICHHWI 00 OCHOBHBIX BOJHBIX
0COOEHHOCTH coolmiecTBax M WX paclpeleslieHud B BoJoEéMax -
IUTAHKTOHE, O€HTOCE, TUTOpaIbHON QayHe. DUTOIUIAHKTOH U
30011aHKTOH. CucTEeMaTUYeCKUl COCTaB M pacupelesieHue




IPECHOBOJHBIX M MOpCKMX  coobmiectB.  CTpykTypa
cooOmiectB. Tpoduueckas cTpykTypa cooO1ecTBa.

IIponyieHThl, KOHCYMEHTHI, PEIyLEHTHI.

Hcropus npoayKIMOHHBIX
HUCCIIENOBAHUIN

ITponyKIIMOHHO-2HEPIreTUYECKOE HAIIPABICHUE B
TUIPOOUOIOTUH: BOSHUKHOBEHHE, MECTO U POJIb.
Bo3HNKHOBEHHE MOPCKHX U IPECHOBOIHBIX OHMOCTaHIIWH.
Hcropust npoayKIMOHHBIX UCCienoBaHui B Poccun.
PasButne npeacraBienuii 0 IpOLyKTUBHOCTH
KOHTHHEHTAJIBbHBIX BOJOEMOB B paMKax Mex1yHapoIHOI
OMOJIOTUYECKON TTPOTPAMMBI.

O61as Teopust
MPOJTYKTUBHOCTH

Opranuueckoe BELIECTBO B BOJHBIX 3KocucTeMax. [loTok
Heprum uepe3 HdKocucreMy. llogxoxn wu  KoHuenuus
Tpopuueckux  ypoBHei.  bamaHcoBli  moaxom W
OuoTnMueckuii  OamaHc, DJHEPreTUYECKUH NOPUHLIUN U
CTPYKTYPHO— (YHKIMOHATBHBIH MIOJIXO0J1 B
TUIPOONOIOTHYECKUX U IKOJIOITMUYECKUX UCCIIeIOBAHUSAX.

[lpencraBneHnss O NPOAYKIMH Kak O BaKHEUIIEH
(GYHKIMOHATBHON XapakTepucThke coolmecTB. OCHOBHBIC
MOHSTHSL — MEPBUYHAS], BTOPUYHAS M KOHEYHAS MPOILYKIIHS.
VaensHas mpoaykuust (II/B- xoadduument). Bompocs
TEPMHHOJIOTHH (TIPOIYKINS, TPOTYKTUBHOCTG). BripakeHue
MPOAYKIINH B €AMHUIAX YHEPTUU U €AMHUIIAX MACCHI.
dakTopsI HPOTYKTUBHOCTH. DKOJIOTUYecKoe "
PBIOOX03HCTBEHHOE TIPOrHO3UPOBAHHE.

IlepBruHas u BTopryHas
IPOIYKLIMS.

[lepeuunas npoxykuus. POTOCHMHTE3 M XEMOCHHTES.
BanoBas u uucras mponykuus. OcoOEHHOCTH MpPOLECCOB




CO37aHMUsl NMEPBUYHOM NPOAYKUMH B HA3€MHBIX M BOJHBIX
cuctemax. llepBuuHas mpoOayKUHsS MOpEW, OKEaHOB U
KOHTHHEHTAJIbHBIX BOJIOEMOB (macTab u
IIPOCTPAHCTBEHHOBPEMEHHAs TeTEPOreHHOCTB).
O} PeKTUBHOCTh ~ yTHIM3ANUKW  COJHEYHOH  DHEPTHU.
CeroBble U TeMHOBBIE peakuuu (oTocuHTe3a. CBA3b
(OTOCUHTETUYECKON aKTUBHOCTH C (DakTOpamMu  Cpejbl
(cBer, MuUHepaJdbHOE NHUTAHHE, TeMIepaTypa, CTPYKTypa
BOAHBIX Macc). DoThueckass 30HA: KOMIIEHCAllMOHHAas U
KpUTHYECKast TIIyOMHBI. MeETObl OlNpeneeHus MePBUIHON
IPOAYKIHMM (CKISHOYHBIE METOABI, MO XJIOpOopWLTy, IO
M3MEHEHUIO COJIEpP)KaHUS KHUCIOpoAa B (OTHYECKOW 30HE,
diyopecueHTHbIE METOABI H  Ap.). YyBCTBUTEIBHOCTD
METO/I0B, TOCTOUHCTBA U HEIOCTATKHU.

baktepuanbnas npomykius. YuCIeHHOCTh U OMomacca,
METOABl pacyera OakTepHadbHOM mpoaykiuu. IIpsmoe
MUKpPOCKOIIMpOBaHUEe,  coxepkaHue  ATD,  ckopocTh
pa3MHOXKEHUsI (BpeMsl TEHEepaluu), paauoyIrJepOJHblE U
TUMUAUHOBBIA METOIbl. bakTepuanbHas mpoayKIUs BOJIHOM
TOJIIIN, OCAIKOB M 0OOpacTaHUHU B MOPSIX U KOHTUHEHTAIbHBIX
BOJIOEMaX.

[Tpomyxmmst KOHCYMEHTOB (Tax Ha3bIBacMast
«BTOpHYHas mpoaykius). durodaru u 300haru. MeToasl
omnpeeNeHus] NPOAYKUHUU TMOMyJSIUid 6e3 MOCTOSHHOIO
nomonaenus  (meron Il Boiicen-Mencena u  ero
Monupukanuu). Pacuer  mpoayKIMM — TOMyJSIIMA  C
MOCTOSTHHBIM MOTIOTHEHHEM (TpadudecKuii,
«pu3nonoruveckuiny MeToasl pacdera). PamuoyriiepoaHbie
Meroabl. OmpeneneHue MNPOAYKIMH  SKCIUTyaTUPYEMbIX
MONYJIALIMKA MO JAHHBIM MPOMBICJIOBOM CTATUCTUKU U y4eTa
nonosiHeHus. Tpoduueckue kodpdummentet — Ki, Ko.
OneHka NPOMYKUHMH PpA3NIMYHBIX TIPyNIl KOHCYMEHTOB B
PErHOHAJIbHOM acIIeKTe.

JlecTpykiusi opranuyeckoro BemiecTBa. (OCHOBHbIE
IIPEJICTaBICHNUS O NPWKU3HEHHOM paclajie OpraHu4ecKoro
BemlecTBa. JIpixaHWe W MHUILNEBAPEHHE KaK OCHOBHBIC
(GyHKIIMOHATBHBIE MEXaHU3MBbI Pa3pyIICHUSI OPTaHUYECKOTO
BEILIECTBA JKMBBIM OpraHu3MoM. MX KoJMYeCTBEHHas
orieHka. CBsi3b MEXIy HMHTEHCHBHOCTHIO OOMEHa U BECOM
Tena, METOJIbl OLEHKUW. AKTHBHBIN, TacCUBHBIA U
CTaHAapTHBIN oOMeH. YpaBHeHue bepranandu.
Knaccudukanus BOJOEMOB MO BEIWYHHE IEPBHYHOMN
npoaykiuu. COOTHOILIEHHE TEPBUYHOM M  BTOPUYHOM
npoaykuuu. [Ipoaykuust u 1ecTpyKuus, UX COOTHOLIEHUE B
BOJHBIX KOCUCTEMAX LUKIMYECKOTO U TPAH3UTHOTO THUIIOB.
[IpoGieMbl  OLIGHKH  PHIOOMPOAYKTUBHOCTH  BOJIOEMOB.
[IpoGneMbl oOIEHKM OanaHca OPTraHUYECKUX BEIIECTB B
BOJHBIX HKOCUCTEMAX.

KonnuecTBeHHas olleHKa
MPOAYKIIUOHHBIX

KonnuecTBeHHBIE ITOKa3aTelH MMPOAYKTUBHOCTH. IToneBnbie
HpI/I60pBI JUIST KOJTWYECTBEHHBIX MCCIEIOBAHUU. BI/IOMaCCa,




oKa3arejaei

[Tponykumst. I1/b ko duruent.

Y cTOHYNBOCTDH 3KOCUCTEM

CpaBHHTENbHAs  OLICHKA  HEKOTOPBIX  XapaKTEPUCTHUK
YCTOWYMBOCTH DKOCHCTEMBI. BHYTpHBOI0EeMHBIE (haKTOPHI B
dbopMupoBaHUU U QYHKITMOHUPOBAHUU BOJAHBIX SKOCUCTEM.

H3oTomHBIN aHAIHU3 B
MPOAYKIIUOHHBIX
HUCCICIOBAHUAX.

OOmwme MPUHIKITBEI U30TOMHOTO aHanm3a. [loaroToBka mpod
JUII  W30TOIHOIO Metoasl  00paboTku U
MHTEPIIPETALUU MTOTyYEeHHBIX JaHHBIX.

aHaJIn3a.

HcTopust BOTHBIX cOOOIIECTB
(ucropuyeckasi 3KOJIOTHUS) U
€€ CBS3b C MPOYKIIMOHHBIMH

Pannue pabotel B Poccuu, amepukanckue padbots 60-70x
rOZI0B MPOIIIOTO BeKa, COBPEMEHHBIE UCCIICIOBAHUS.
Mertoap! oTOOpa Mpo0O, TUIIBI JTUTOIOTHYECKOTO,

HCCIIETOBAHUSIMH. XUMHUYECKOTO, OMOJIOTUYECKOTO aHaJN3a.
Hcnonp3oBanue Maj€o-JaHHBIX B IMTPOAYKIIHMOHHBIX
HCCIIE0BAHUSIX.
[TpoaykuroHHbIE Ucropust Bompoca. 3arpssHeHue BomoéMoB. CaHuTapHas
HCCJICNOBAaHUS KaK OCHOBA TUAPOOHOIIOTHS. Toxkcukoinorus. Hopwmsbr BBUIOBA.
palroOHAJIBHOTO OcHOBHEIE IMPUHIIHUIIBI, JISKalue B OCHOBC
HCIIOJIB30BAHUS PBHIOOX 03 UCTBEHHOTO MPOTHO3UPOBAHUS. AKBaKyJIbTypa.

OHMOJIOTHUECKUX PECYypCOB

4. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU

3aHATHA TIO0 AWCIHIUIMHE CTPOSATCS B (opMe WHAMBUIYATBHON pabOTHI TpPEroaaBaTess
(pyKOBOIUTEISI) C aCTIUPAHTOM, TIO THUITY THIOTOPHUOJIOB, U CAMOCTOSITEIHHOM pabOTHI aCITUPaHTA.

[IpenogaBatens pa3pabaTeiBaeT [JIs AacOHpaHTa WHAWBHIYAIbHBIM TUIAH OCBOCHUS
JTUCITUTUTMHBI, KOTOPBIM BKIIFOYAET CIMHCOK yUeOHOM W HayYHOU JIUTEpaTyphl U TpauK €€ OCBOCHHSI,
ydacTue B HayYHBIX CeMHHapax, TeMbl pedepaToB U (HOpPMbI KOHTPOJIS.

5. Texkymast 1 npomMe:KyTouHasi arrecrauusi. @oH/1 OLEHOYHbIX CPEICTB

Tekymias arrecTanys aCOMPaHTOB MPOBOAUTCS B COOTBETCTBUU C JIOKaIbHBIM akToM UIIDD
PAH - IlonoxeHueM 0O TeKylieM KOHTPOJE, IPOMEKYTOUYHOM M UTOTOBOM aTTeCTAallMM aCIHPAHTOB
NI PAH no mnporpaMmaMm BbICHIETO OOpa3oBaHMS — HporpaMmMaM IOJITOTOBKHM Hay4dHO-
MeJarornyeckux KaJpoB B aclUpaHType U sBIseTcss oOs3arenbHOM. Tekymias arrectanust IO
TUCLUUIUIMHE TPOBOIUTCA B (hopMe coOeceqoBaHUM (AMCKyCCHH) W JOKIAJ0B Ha CEMHHApax IIo
JNaHHON NUCHUILIINHE.

OueHuBaHue Ha TPOMEXYTOUYHOH
HCIIOJIb30BAaHUEM HOPMATUBHBIX OIEHOK — 3a4TEHO (HE 3aYTEHO).

06yqa}omeroc;1 arrécTallu  OCYHIECTBIACTCA C

OueHnBaHne aCIMPAHTA HA IPOMEKYTOYHOM aTTecTAMH B (pOpMe 3a4eTa

Ounenka TpeOoBaHus K 3HAHUSM U KPUTEPHH BbICTABJICHUS OL[EHOK
3ayera
3auTeHo AcnHpaHT UMeeT YeTKOE MpeICTaBIeHne 00 OCHOBHBIX MPOOIeMax dKOIOTUIECKOM
Mapa3suTOJIOTHH, ONIEPUPYET MOHATUWHBIM anapaToM 3TOW JUCIUILTUHBL, CIIOCOOCH
K aHaJIM3y M PEIHICHUIO MPOOJIEMHBIM CHUTYalMid, CBS3aHHBIX JaHHON Hay4YHOMH
JUCIUILINHON
He 3auteHo | AcnupaHT Npu OTBETE JIEMOHCTPUPYET IIJIOXO€ 3HAHUE 3HAUYMUTEIbHOW YacTu
ocHOBHOro Matepuana. He madopmupoBan mnm cinabo pazbupaercs B mpobiemax
W/WIHA HE B COCTOSTHUM HAMETUTh MYTH UX PEIICHUsI.




Cnucox BONPOCOB MO JUCHHUILIMHE:
1. ®usnueckwe, XUMHUYECKHME ©  Ouonormdyeckue  (akTopel, (GopMUPYIOITHE
MPOJTYKTUBHOCTD.
OCHOBHBIE TIPUHITUTIBI, JISKAIIHE B OCHOBE PHIOOXO03SUCTBEHHOTO MMPOTHO3UPOBAHUS.
[TupaMubl YUCTICHHOCTH B PA3HBIX AKOCUCTEMAX U (PaKTOPBI UX (POPMHUPYIOIIIHE.
KomnmuecTBeHHBIE MTOKA3aTENH MPOTyKTUBHOCTH.

kv

[Ipoaykius u AecTpyKIusi, UX COOTHOIIEHUE B BOJIHBIX SKOCUCTEMAaX LUKINYECKOIO U

TPAH3UTHOI'O TUIIOB.

6. Ilpumenenue ananu3a cTaOWIBHBIX U30TONOB M JPYI'HX MapKepoB JJIsl OLIEHKH MecTa
BHJIa B TPOPUIECKOMN CTPYKTYype COOOIIECTRA.

7. llponykuus BECIOHOTHX PA4KOB, METOJIbI pacyeTa.

8. Ilponmykiusi BETBUCTOYCBIX PayKoB, METOJAbI pacyera 9. DBTpodupoBaHHE BOIOMOB,
IIPUYUHBI U METOJIbl YCTPAHEHUS.

10. 3arps3HeHue BOJOEMOB U €T0 BIMSHUE Ha MPOJYKTUBHOCTD.

11. Dkonoruyeckre OCHOBBI OUYMCTKH BO/I.

6. YueOHO-MeTOnM4YecKoe M HHGOPMALIMOHHOE O0ecTiedeHue TN CIIUTINHbI
bubnuoreunsie u MHTepHET-pecypchl, KOHCYJIbTAllMM C BEAYLUIUMH CHELHMATUCTAMU

WucTtutyTa, pabora B OOIIEMHCTUTYTCKUX OJIOKaX.

7. MartepuajibHO-TeXHMYECKOe o0ecrieyeHne JMCUMILIUHBI.

B mpoduneneix mabopatopusax MIIDD um. A.H. CesepuoBa PAH wmmeercs cremyromiee
o0opyaoBaHue: akBagucTuisTop, batomerp PyTtHepa, qHouepmnaTenb, KOMIBIOTEP B KOMILIEKTE,
MHUKpOCKOIl AKCHOBET, MUKpockon JlromaMm, Mukpockon buosan, mukpockon MBU, muxpockon
MBC, npubop st peructpanuu (HayopeciueHIInd MUTMEHTOB BOAOPOCIICH, pUOop st U3MEpEHUs
MOJBOAHON OCBeIIeHHOCTH, PH-meTp-HbIOMeTp, crekTpodoToMeTp, HeHTpudyra yHHBEpcaabHas
BBICOKOCKOPOCTHasI.

OOmenHCcTUTYTCKME ~ OOKM:  TuapooOwonornyeckas  cranuus  "[yOokoe  o3epo”,
CHEKTPO(OTOMETP IS U30TOIHOTO aHAIIN3A.

8. Jlurepartypa
OcHoBHas1 IMTepaTypa

1. AnumoB A.® BBenenue B NpoaAyKIMOHHYIO TuapoOuosnoruto. JI.: 'mapomennsnar.
1989.

2. AnumoB A.®. OcCHOBHBIE TOJOXKEHUS TEOpUH  (DYHKIIMOHHUPOBAHUS  BOJIHBIX
skocucteM // I'mapoOuoi. xypH., 1990. T.26, N6. C.3-12.

3. AmumoB A.®. DneMeHTHl TeopuH (YHKIMOHMPOBAHUS BOAHBIX dKocucteM. C-I16.:
Hayxa.

2001.
4. 3epuoB C.A. O6mas ruapoouonorus. M. 1949.
5. Kucenés U.A. IInankToH MOpeil M KOHTUHEHTaNbHbIX BogoémoB. T. 1, 1969 . 1. 2 .

1980.

6. Kutaes CII. OcnoBsl iumHosoru. Ilerpo3zaBoack. 2007.

7. KoncrantunoB A.C. O6mas ruapoduomnorust M.: Beiciias mkona. . 1986.

8. Meroarka n3ydeHus: OMOTeoleH030B BHYTPEeHHUX BoMoEMOB. M.: Bricmas Illkomna.
1975.

9. Metoap! onpeiesieHus TPOAYKIIMUA BOJIHBIX KUBOTHBIX. MUHCK. 1968.



10. Onywm O. Dxonorus. T. 1-2. M.: Mup. 1986. 11. Yurrekep P. CoobmiectBa u
skocucTeMbl. M.1980.

JlonoIHUTeIbHAA JTUTEpaTypa

1. AnmumMoB A.®. VI3MeHEeHHsI CTPYKTYpPbl COOOIIECTB )KHBOTHBIX MPU IBTPOPUPOBAHUH
U 3arps3HEHUH BOAHBIX dKocucTeM //Jloknanbl Axkagemun Hayk. 2010, Tom 433, Ne2. c.1 - 4.

2. Kamun B.M. Metoasl ruapoOHONIOrHYecknx wuccienoBanuii. Mocksa: Bricmias
mkona. 1960.

3. Kupkos U. A. Kuznb Ha aae. buoskonorust u ouoreorpadus 6enroca. M. 2010.

4. 3enkeBud JI.A. buosorust mopeit CCCP. M. 1989.

3. MycaroB A.IIl. Onenka mnapamMeTpoB 5KOCHUCTEM BHYTPEHHMX BOJOEMOB. M:

Hayunsit mup.
6. OnpezneneHue NPOIYKIMHU BOJIHBIX COOOLIECTB. YUueOHO-METOJUUYECKOe Iocolue.
Hosocubupck: Hayka. 2000

Ba3oBble :kypHaubI:

buonorus Bayrpennux Bon

DKOJIOTHs

NzBectuss PAH, Cepus buonoruueckas
Ycnexu cOBpeMeHHOM Ononoruu
Kypnain obmet 6uonorun

Hoxnaget PAH

AN

9. bubdsmoreunbie u UHTEpHET-pecypchl

Ccbuika Ha HaumenoBanue paspadorku B| JocTtynHocTh
Ne uH(GOPMALMOHHBIN pecypc 3JIEKTPOHHOM (popme (K0JIM4eCcTBO
TOYeK
AOCTYIIA)

1 | http://www.nature.com/nature Nature 64

2 | http://www. nature.com/methods Nature Methods 64

3 | http://www.webofknowledge.com Web of Science. 64
bubnuorpaduueckas 6a3a qaHHBIX

4 | http://www.sciencedirect.com/ science | ScienceDirect. baza xypHaiioB 64
n3narenbcTBa Elsevier

5 | http://www.elsevier.com Elsevier [TouckoBast 64

cucTeMa myOJuKarui

6 | http://www.springerlink.com SpringerLink. ba3za  xypHanoB 64
W3/1aTeabCTBa Springer

7 | http://www.springer.com Springer [TouckoBast 64

cucTeMa myOJuKarui

8 | http://www.annualrevierws.org Annual Reviews. ba3za 64

9 | http://onlinelibrary.wiley.com/ Wiley DnekrponHas 6ubianorexa 64

10 | http://online.sagepub.com/ Sage Journals 64

11 | http://www.annualreviews.org/ Annual Reviews Sciences 64
Collection

12 | http://www.sciencemag.org/journals Science/AAAS 64




10. Y4eOHO-MeTOAMYECKOE 0OOecIiedeHre CAMOCTOATEIbHOI padoThl.
bubnuoreunsie u VHTEpHET-pecypchl, KOHCYJIBTalMM C BEAYIIUMH CIHEIHAINCTAMH
WucTtutyTa, pabota B OOIMIEMHCTUTYTCKUX OJIOKaX.

SI3bIK MpenoxaBaHus: PyCCKUN.
IIpenonaBarenn: 1.6.H. KotoB A.A.
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