MYHMLI,MI'IaanbIFI 3Tan No 3Kojaormm

Skonorus. 10 knacc. OrpaHuueHue rno spemerun: 120 MuUH.



NouBoBea-akonor #1251918

B. B. [lokyuaes HazbiBan nousy «3epkanom naHawadta». OgHOM 13 BaXKHbIX XapakTepUCTMK toboro Tuna
nousbl sBnseTca peakumsa cpenbl (pH), no 3HaueHNaM KOTOPOI MOXHO CYAMTb O LOCTYMHOCTU 3/1EMEHTOB
MMHEepasibHOro MUTaHWs ANS pacTeHWI, BULOBOM COCTaBE U aKTUBHOCTU MOYBEHHOMN BUOTDI, a TaKxKe

yCTOIZ‘-WIBOCTI/I SKOCUCTEMDI, d)OpMMpyIOLLI,eVICﬂ Ha ,El,aHHOIZ no4se, K aHTpONoOreHHbIM BOBﬂ,eVICTBI/ISIM.

V13BECTHO, YTO KMCNOTHOCTb MOYBbI BO3PACTAET MPU HAKOMIEHUN OPraHUYECKUX KUCNOT (MPexae BCero
bynbBOKMCNOT), 06PpasyoLLMXCS NMPY PasNoKEHUM OPraHUYEeCKOro BeLL,ecTBa, 1 NMpu BbIHOCE OCHOBHbIX
KaTMOHOB M3 MPOGUIA HUCXOAALLMM TOKOM Bnaru. [YMUHOBbIE KUCNOTbI, B OTIMUME OT GY/IbBOKUCIOT, He
noakucastoT nousy. LLlénouHocTtb BospacTaeT npu HakonneHun kapboHaTos Kanbumsa (CaCOsz) n npu Hannumm
B MOYBEHHOM MOr/oLatoLLeM KoMriekce obMeHHoro Hatpus (Na*), KoTopbli NpY rMAPOANTUYECKOM

pacwenneHnn obpasyet NaOH.

Hwxe nprBepeHbl 6 TUMOB NOYB 1 KpaTKME XapakTEPUCTUKM X YCIIOBUN GOPMUPOBaHUS:



Tvn nousbl Ycnosus popMmupoBaHus

TaéxxHble nieca, MpOMbIBHOM BOAHbIN PEXUM,
n36bITouHOE
yB@XHEHWe, KUCTbIN rpybbI r'yMyC 33 CUET
XBOMHOrO onaga u

A | Moasonuctbie cnabow aKTMBHOCTU MOYBEHHOM dayHbl,
obpasytolmecs KUCIOTbI
YaCTUYHO BbIMbIBAIOTCS U3 BEPXHUX FOPU3OHTOB
HUCXOAALWMM

TOKOM BNnaruv

[MocToAHHbIN 3aCTOM BOAbI, aHa3POBHbIE YC/IOBUS,

bonotHo- HakornneHue
° TopbsHble cnabopasnoXeHHOM OpraHUKM N OpraHNYeCKnX
KMcnoT
LLInpokonncTeeHHble 1 CMeluaHHble S1eca, yMepeHHO
NMPOMbIBHOWM
B | Cepble necHbie pPEeXUM, aKTUBHOE y4yacTue NouBeHHOM dayHbl,

XOpOoLo

Pa3/IoXUBLINNCS T'YMYC C HEMTPanbHOW peakumen

Crenu, HENPOMbIBHOW PEXMM, NTECCOBUAHbIE
YepHo3EMbl | MOpoAbl, MOLLHbIN
TUMWYHbIE rYMYCOBbIM FOPU3OHT C npeobnagaHveM ryMMHOBbIX

KUCNOoT

MonynycTbiHW, Hannune obMeHHOro HaTpus B

il ConoHupbl
noYyBeHHOM MornouwarueM KomMnnekce

Cyxue cTenu, HeNpoOMbIBHOW PEXMM, MeHbLLee
KONNYECTBO rymyca,

E | Kawranossie YyeM y UepHO3eMOB, TeHAEHLMA K KapHOHATHOCTU
BEPXHUX

rOpn3OoHTOB

Pacnonoxute Tunbl nous (A-E) B nopaake BospactaHusa cpegHero 3HaueHus pH (oT
MeHbLuero K 60sbLieMy) B BEpXHEM I'YMYCOBOM ropusoHTe. BoibepuTte BepHyto

nocnenoBaTesibHOCTb 6yI(B.

rL6,AEB A

nO,rEB,AB

A,B,B,ILO,E
O,E.T,B,A,b

E.ILA,B,[,b



3a peweHwne 3agaum 2 6anna

MpupoaHbI KanuTan

Ha TeppuTtopun pervoHa pacrnonoxeHo ocyweHHoe B XX Beke BepxoBoe 6onoTo. [locne ocylweHus

TepputTopuda 4aCTMYHO NCNOIb30OBaslaCb AN4 XO3AMCTBEHHbIX u,eneﬁ, O[4HaKO CO BpeMeHeM ycnnumnacb

aAerpagaunda TOpCI)ﬂHOIZ 3aneXu, a B 3acyliinBble rogabl y4aCTtuancCb TOpCI)ﬂHbIe no>kapbl. PernonanbHble Bnactu

paccMaTpUBaIOT YeTbipe BapuaHTa Aa/lbHENLLIEro UCMOIb30BaHUS TEPPUTOPUM:

b. YacrnuHoe B. [TonHoe I'. Pekpeannonnoe
A. Coxpanenue s
Ilokazarens St BOCCTaHOBJICHHE BOCCTAHOBJICHHE ©/1ar0yCTPOHCTBO NIPH
yu THAPOPEXHMA THIPOPEXHMA COXpaHeHHH OCYIIeHHs
YpoBeHb IPYHTOBBIX BOJ HU3KHI CpenHuii BBICOKHIA HU3KMI
L S T BBICOKAs HU3Kas OuYeHb HU3Kaf BBICOKAs
TOP(HAHOTO CIIOSE
IToxapHasi onacHOCTD BBICOKAS HU3Kast OYeHb HU3KAA CpeIHss—BBICOKAs
Yucno xapakTepHBIX
6 4 10 1% 6
0JIOTHBIX BH/I0B
Bo3MoxHOCTD
XO03AHCTBEHHOI 0 BBICOKas OrpaHn4YcHHas HH3Kas HHU3Kas
HCI0JIb30BaAHUSA
JdocTynHocTh
e cpenHss CpeaHsist HM3Kas BEICOKAs]
JJI OCceTHTe el

Kakor cueHapuit Cnonb3oBaHUsa TeppUTOPUM BEPXOBOro 6osoTa Hanbonee adpdeKkTBEH A/ COXpaHeHMs

3KOCUCTEMDI?

A. CueHapuit A obecneumBaeT MaKCUMasibHbI O6BEM SKOCUCTEMHBIX YCITYT, TOTOMY YTO XO3SMCTBEHHOE UCMO/Mb30BaHMe
TEPPUTOPUM ABNSIETCS MaBHbIM MOKa3aTeneM LLEHHOCTU NMPUPOAHOMN SKOCUCTEMDI.

b. CueHapuit b skonornyecku meHee addekTmseH, ueM cueHapuin A, Tak Kak ft060e orpaHuyYeHne Xo3aMCTBEHHOW AeaTeNbHOCTH

CBUAETENbCTBYET O CHVXXEHUM OBLLel LLEHHOCTU NPYPOLHOWN TEPPUTOPUM.

I. Cu.eHapm'/'l [ obecneunBaeT HanbosblLee BOCCTaHOBNEHNE npupoaHoro KanuTtana, NOTOMY YTO BbiICOKasa pekpeaunoHHas
AOCTYNHOCTb TEPPUTOPUN O3HaYaeT O4HOBpeMeHHOe BOCCTaHOB/IeHMe BCeX OCHOBHbIX 3KOCUCTEMHDbIX YCNYT.

3a peweHue 3agaum 2 6anna




KpyroeopoTt asoTa #1251921

Kaknm 06pazom HUTpudULMpytowme 6akTeprn YHaCTBYIOT B KPYroBOpOTE a3oTa?

O

BCTpaVIBaIOT ATOMbl a30Ta B aMUHOKUNCOTbl M OpraHn4yeckne coegnHeHus.
Pasnarator opraHun4yeckue peulectBa C 06pa3OBaHV|eM aMMOHM4, TeM CaMbIiM BO3Bpalllas ero B Mo4By.

[MpeBpalwatoT a30T 13 ra3006pasHOro COCTOSAHMA B aMMMaK.

3a peweHwne 3agaum 2 6anna

Bbuopemeanauns #1251922

Yto us nepevyncneHHoOro HMmxe MoXxeT 6bITb npuMepom 6VIOpeMe,D,VIaLI,I/IV|?

MN3ameHeHne dopMbl pycna peku.
Vcnonb3soBaHue 6ynbaosepa Ans BbipaBHMBaHUS NaHAWwadTa nocae oTKPbITOW pa3paboTKu MoMe3HbIX MCKOMaeMbiX.

BHeceHwue azoTdumKcHpyoWmx MUKPOOPraH13MOB B A€rPaAVPOBaBLLYIO SKOCUCTEMY A/ YBeNMYeHUst BUOAOCTYMHOCTM a3oTa.

O

3a peweHue 3apaun 2 6anna



CoBpeMeHHble TpeHAbl 9AepHON MeAULMHDI #1251943

B,ﬂaHHOM 3a4aHUN HECKOJTbKO BEPHbIX yTBep)K,HE'HMMV. Bbl6epMTe BCe, KOTOopbie Bbi cuntaere BePHbIMU, HO
O6paTMTe BHUWMaHue, 4TO ec/in Bbl6paHO HeBepHoe yTBep)xaeHue M/MﬂM He Bbl6paHO BepHoe, 6asnn

CHVDKaeTcH.

Pa3BI/ITI/Ie ﬂ,ﬂ,epHOI;l MeoununHbl B POCCVII/I aBnqeTcd ogHMM U3 NpUOPUTETHbDIX Hal'lpaBJ'IeHI/Iﬁl
BblcOKOTEXHONOrMuYHou nomouun. OHa No3BossSeT NPOBOANTb PAHHIOK AUArHOCTUKY OHKOIOrMYECKMX U
cepAeYHO-COCYAMCTbIX 3a60/1eBaHUI C MOMOLLbBIO MO3UTPOHHO-3MUCCUOHHOM ToMorpadum (MIT/KT) n
04HO(OTOHHOMN 3MUCCUOHHOM KoMMbloTepHoW Tomorpadum (ODIKT), a Takyke MPUMEHSTb TapreTHYHo
PaANOHYKNAHYIO Tepanuio 4S8 edeHns 310KavecTBeHHbIX ornyxonein. Ha rpaduke npeacrasneHbl gaHHble O

AnHaMuke pocTa umncna npoueayp B PO ¢ 2015 roga v nporHos go 2030 roaa.

Jlpyrue painOHYKITHIAHbIE MPOLETY Pl -_|

TapreTHas paaMoOHyKITHIHAS Teparnus

Panunoiionotepanus

ODIKT-auarHocTuka — )

TIOT/KT-auarHoctrka )
0 10 20 30 40 50 60
T/KT- ODIKT- } TaprerHas Hpyrue
S S Paguoiionorepanus  panMOHYKJIMAHAS — PAAMOHYKJIMIHbIE
JMArHOCTHKA JMArHOCTHKA
Tepanus MpOLEy phl
=2015 45 3 1.2 0.3 1
m2020 8.5 5,5 2.4 1 1,8
2025 13,7 9 4 3,5 2,8
2030 (nporuo3s) 275 16 7 8.5 5

Puc. 1. [luHamMuka pocTa 4ncia npoueayp AnepHoit meguinusl B PO (B ThIC.).

[I9T/KT — no3uTpoHHO-9MICCHOHHAA TOMOTpadus, COBMeleHHas ¢ KoMnbioTepHoit ToMorpadueit, OPIKT — ognodoTonHas ammuccn-
OHHasl KOMIbIOTepHas ToMorpadus.

[MpoaHanuaupynTe rpadurk 1 BbibepuTe BCe BepHble YyTBEPXKAEHMS, XapaKTepPU3YyoLLMe CUTYaLIMIO B 3TON

chepe.

B nepuop c 2020 no 2025 rop konuuecTBo npouesyp paavonoaTepanvuy Bbipocsio 6onee YeM B ABa pasa.

B nepwviop ¢ 2020 no 2025 rog o6vem M3T/KT-uccnenosanuii Bbipoc npumMepHo Ha 30%.

O6beM TapreTHOM paguoHyknuaHow tepanuu B 2025 rogy 6611 npyvMepHo B ABa pasa Bbiwe, ueMm 8 2020 ropy.

®Dopmyna BbiuncneHus 6annos: 0-31-2 2-0

3a peweHune 3agaum 3 6anna



DKcTpeManbHbIA NaBOAOK #1251924

B naHHoM 3apaHmnm Heckosbiko BepHbIx yTBEpKAeHMU. BbibepuTe Bce, koTopbie Bbi cuntaete BepHbIMu, HO
06paTUTe BHUMaHUE, 4TO eC/Iv BbI6PaHO HEBEPHOE YTBEPXKAEHWE 1/un He BbIGpaHo BepHoe, 6a

CHU)KaeTcCH.

6 nionsa 2012 r. Ha Bogocbope p. Awamba (leneHmxmnkckun panon, KpacHogapckuit kpai) npowén
SKCTpeMarbHbI IMBEHb, BbI3BaBLWMI KaTacTpoduryeckmii naBofok. Peka, 06bluHO nepecbixatollas K cepeamnHe
neTa npu cpegHerofoBoM pacxoge MmeHee 1 M3/c, mogHsanaco 6onee yeM Ha 4,5 M, MakCUMasbHbIN PacxXos
npeebicun 400 m3/c. B Tonybyto 6yxty YépHoro mopsa noctynuno okoso 10 MaH M® npecHon MyTHOM BOAbI U
6onee 13 000 m? BnekoMbix HaHocoB. ColeHOCTb B MPUMNOBEPXHOCTHOM CJio€ yrana ¢ HopMasbHbix 16-17%o0
10 3-4%o0. Ha noBepxHocTy 06pa3oBancs TOHKMI pacrpecHeHHbI MyTHbIN C/ION, @ MyTHas peyHas CTpys

pacnpocTpaHsanach Ha rybuHe 5-6 M. [1ByxcroiiHas cTpyKTypa COXpaHsanach HECKObKO AHEWN.

Kakuve ns nepeyncneHHbIx Hmxe yTBep)K,CI,eHMI‘/'I O nocnencTBmnAax 3Toro naBoaka ongd sKOCUCTeMbl l'ony6017|

BYXTbl AB/IAOTCH BEPHbIMU?

TOHKMI MYTHbIV MOBEPXHOCTHBIN CNOW YCUANA NPOrpeB MOAMNOBEPXHOCTHbIX BOA, YTO MPUBESO K MOBLILEHWIO MPOAYKTUBHOCTU
$uTONNaHKTOHA.

TemMnepaTypa paBHOMEPHO BbIpOC/a MO BCEW TO/LLE BOAbI, YTO MPUBENO K YBE/IMYEHWNIO CKOPOCTM MeTabom3Ma SOHHbIX
OpraH1M3Mos.

®Dopmyna BbiuncneHus 6annos: 0-3 1-2 2-13-0

3a peweHune 3agaum 3 6anna



3nMHsasa 6onesHb #1251925

B naHHoM 3apaHmnm Heckosbiko BepHbIx yTBEpKAeHMU. BbibepuTe Bce, koTopbie Bbi cuntaete BepHbIMu, HO
06paTUTe BHUMaHUE, 4TO eC/Iv BbI6PaHO HEBEPHOE YTBEPXKAEHWE 1/un He BbIGpaHo BepHoe, 6a

CHU)KaeTcCH.

Y HeKoTOpbIX Ntof4el B OCEHHE-3UMHUI Nepuog, BO3HUKAeT COCTOAHME, Ha3biBaeMOe CE30HHbIM adhdeKTUBHbIM
pacctporicteoM (SAD). OcHoBHble CMMNTOMbI: anaTus, COHIMBOCTb, TAra K yrnesofaM, Habop Beca, CHKeHne
paboToCnocobHOCTH.

MpuunHa SAD — HapyweHune uMpKagHbiX pUTMOB. B kneTkax cynpaxuasmatvueckux agep runoranamyca B
TeyeHue CyToK uuKkamyecku cuHtesmpytotcs 6enkm PER u TIM, dopmupytowme PER/TIM-komnnekc. 31oT
KOMM/1EKC OAHOBPEMEHHO 61oKMpyeT COBCTBEHHDIN CUHTE3 (OTpuLaTenbHas obpaTHas CBA3b) U CTUMYUPYeET
anndu3 Kk BbipaboTke MenaToHuHa. Knioueson d¢epMeHT cuHTe3a MenaToHWHa — rugpokcumHgon-O-
MeTunTpaHcdepasa. YTpeHHur ceeT paspywaer PER/TIM-komnnekc, uto ocTaHaBAMBaeT CTUMYNALUIO
anuduza. B TeMHOTe KOMMeKc coxpaHseTcs, M CUHTe3 MenaToHWHa npoposmkaeTcs. MakcuManbHas
KOHLeHTpauus MenaToHmnHa B kpoeu — mexkay 23:00 n 5:00.

Neuenne SAD — ceetoTtepanusa (obnyyeHne ceetoM mHTeHcmeHocTblo 10000 Jloke, uto B 20 pas apue

KOMHaTHOIro ocseu.l,eva), nHorga npmnem Hel‘/'IpOMO,D,ynﬂTOpOB.

BbibepuTe Bce BepHble yTBEpPXAEHUS!

Mockonbky PER/TIM-koMnnekc ctumynupyet snndus, a anmdun3 BbipabaTbiBae€T MENATOHUH, TO YEM Bbille KOHLIEHTpaLma
MenaToHWHa, TeM akTuBHee cuHTesumpytotcs 6enkn PER 1 TIM no MexaHuaMy nonoxuTenbHom o6paTHOM CBA3N.

YTpeHHUIM CBET akTUBMPYeT cUHTe3 ruapokcumHaon-O-mMetuntpaHcdepassbl, 4TO yckopseT BbipaboTKy MenaTOHUHa U Bbi3blBaeT
6oppsawmin sdpdekT.

B remnote PER/TIM-KoMnnekc pacrnafaercs, 4TO CHUXKAET CTUMYNALMIO 3MUPM3a 1 yMEHbLIAET KOHLIEHTPALIMIO MelaTOHWHa B
HOUYHbIE Yacbl.

®Dopmyna BbiuncneHus 6annos: 0-3 1-2 2-13-0

3a peweHune 3agaum 3 6anna



KusHb 6e3 kncnopogpa #1251926

B naHHoM 3apaHmnm Heckosbiko BepHbIx yTBEpKAeHMU. BbibepuTe Bce, koTopbie Bbi cuntaete BepHbIMu, HO
06paTUTe BHUMaHUE, 4TO eC/Iv BbI6PaHO HEBEPHOE YTBEPXKAEHWE 1/un He BbIGpaHo BepHoe, 6a

CHU)KaeTcCH.

B npubpexHoit 30He BogoeMa nocse MacCoBOro OTMUpaHus GUTOMNaHKTOHa Pe3KO BO3pacTaeT KOMMYecTBO
nerkopasnaraemoi opraHunku. OHa BbicTynaeT 6oraTbiM Cy6CTpaToM Asis a3pobHbix 6akTepuid, BCneacTene
Yero UX YNCMEHHOCTb U MeTabonmyeckas akTMBHOCTb CYLLECTBEHHO BO3PacTaloT, YTo obycnoBnmeaeT
MHTEeHCUBHOE noTpebneHne kucnopoga. B pesynbraTte koHueHTpaums pacteopeHHoro Oz nagaet
npakTU4Yeckn Ao Hyns. Boibepute Bce BepHble yTBEPXKAEHMWS O AaNbHENWMX NpoLeccax TpaHchopMaLmm

opraHm4yecKkoro eewecTtea B ll:l,aHHOl‘/'I cpene.

Okucnenue OpPraHMKM NOTHOCTbIO OCTaHaB/IMBAETCS U3-3a OTCYTCTBUSA KMCNOPOAa, BeLWeCTBO Hakarn/imBaeTcsa B BogoemMe 6e3
AanbHenwero pa3noxxeHwus.

B OoTCcyTCTBUE O:2 Bce MUKPOOpPraHM3Mbl norm6aro'r, B CBA3U C YeM ,uaanePlLuan MUHepanumsauna opraHMKM BO3MOXKHa TO/IbKO 3a cHeT
abuoTrnyeckmnx npoueccos.

®opmyna BblumcneHus 6annos: 0-3 1-2 2-13-0

3a peweHwe 3apaun 3 6anna



YyeHble

Ecnv Bce BapmaHTb 0o4HOBpEMEHHO He MOMELLAtOTCH B OKHO 6pay3epa, MOXXHO BOCMO/Ib30BaTbCS COYETAHUEM

knasuw ctrl v (-) (cmd v (-) ans Mac) ans ymeHbeHns macwtaba okHa.

YcTaHOBUTE COOTBETCTBUE MeXxny y‘-IéHbIM M ero BkKs1aaoM B pa3Butme akonornnm.

DopMynnpoBKa YETbIPEX 3aKOHOB SKOMOTMM, OTPAKAIOLLMX

Bappu KommoHe
PP P CUCTEeMHbIe MPUHLMMbI

3aknagka ocHoB 6moreorpadumu, onmcaHne BbICOTHOM

AnekcaHap ¢oH [ymbonbar
MOACHOCTU

PaspaboTka KOHLEMNLMM SKONOrMYECKON HULWM U MULLEBBIX

Yapnz dntoH N
uenew

Aptyp TeHcnn BeepeHune noHaTUs «akocuctemMa»

CospaHue yueHus o 6ruocdepe kak rnobanbHOM

Bnagmmup BepHagckuii
aKocucTeMe

3|<cnepV|MeH'raanoe AOKa3aTeNbCTBO NpuUHLMMa

[eopruii [ayze
KOHKYPEHTHOro UCKoYeHUs

[ocTynHble BapuaHTbl OTBETOB:

SKkcnepuMeHTanbHoe Paszpabotka KoHuenuum DopMynmpoBKa YeTbIpéx 3aKOHOB
[OKa3aTeNbCTBO MPUHLMNA 3KOMOFMYECKON HULWM 1 MULLEBbIX 3KONOMUK, OTPaXKaOLLMX
KOHKYPEHTHOIo UCK/IOUeHUS uenem CUCTeMHble MPUHLMMbI

Co3zpaHue yueHus o buocdepe 3aknagka ocHos 6uoreorpadum, BeepeHue noHsaTus

KaK rnobanbHOM aKocUcTeMe OnMcaHne BbICOTHOM MNOSCHOCTM «3KOCHUCTEMa»

®opmyna BblumcneHus 6annos: 0-3 1-2 2-13-0

3a peweHue 3agaum 3 banna



AHoManbHble cBOMCTBa BOAbI #1251942

B naHHOM 3a8aHUM HECKO/IbKO BEPHbIX yTBEPKAEHWUI. BbibepuTe Bce, koTopsie Bbi cuntaete BepHbiMu, HO
06paTuTe BHUMAaHMe, YTO €C/IU BbIGPaHO HEBEPHOE YTBEPIKAEHWE U/ He Bbl6paHO BepHoe, 6as

CHU)KaeTcCH.

Ha pucyHke npencTasneH rpaduk XennaHa-XaHceHa, KOTOPbIN OTpaXaeT 3aBMCMMOCTb TeMMepaTypbl
3aMep3aHus sogbl (1) u TeMnepaTypbl Hanbonblwen NAOTHOCTU (2) oT coneHocTH S. M3BecTHO, UTO y NpecHbIxX
N CONOHOBAaTbIX BOA, TeMnepaTypa Hambosblwelt nnotHocTu (4 °C) Bbiwe TemnepaTypbl 3amMep3aHus (0°C).

Kakuve skonornyeckme sHaueHUs MMeeT 3TO aHOMaslbHOe CBOUCTBO BO,EI,bI?

3
S

N WE W

J
wWwhy =g~

1
&
T
/

Takas nnoTHOCTb HeO6XOﬂ.VIMa Ang Toro, YTOGbI peKku He pa3MmbiBann 6epera BO BpeM4d naBoOAKOB.

Braropaps aToMy cBoMcTBY Boaa 6bicTpee 3aMep3aeT cBepxy BHU3, yckopsis GOpMUPOBaHME MPOYHOTO IEAAHOrO NMOKpoBa Ha
BOfOEMax 1 fenas ux 6esonacHee A8 NepeaBuKeHMs XXMBOTHbBIX MO HAM 3UMON.

Mpu +4 °C Boga cTaHOBUTCA MeHee BA3KOM, UTo obieryaeT nepemMelueHre rmapobuoHTOB B BOAHOM TOLWe.

B Touke +4 °C B BoAe pacTBOpsSieTcs MakCHMyM KMCNOPOAA, MO3TOMY XKMBbIM OPraHM3MaM 3MMOW Mog, ChOPMUPOBAHHDIM NeAsHbIM
MOKPOBOM B OTCYTCTBME ra3006MeHa ¢ aTMOChepOo ero XBaTaeT Ha AJINTENbHDIN NEePUOA.

|-|pVI +4°Cs BOAOeMaXx aKTUBU3UPYIOTCA ocobble XOﬂO,ClOyCTOﬁHVIBbIe LI,MaHO6aKTepVIVII OHW NpoAao/HKaroT ¢0TOCMHTe3VIpOBaTb noa
neasHbIM NMOKPOBOM, BOCMONHAA 3anac KMcnopopna B Boae.

®opmyna BbiuncneHns 6annos: 0-3 1-2 2-0

3a peweHue 3apaun 3 6anna



SnuaeMmnonorus #1253864

B kauecTBe oTseTa BBOAUTE LIEIOE YUCIIO UM KOHEYHYIO AECATUYHYIO Apobb. B kavecTse pazaenutens uenori
U APOBHOVT YacTew UCrob3yHTe TOYKY b0 3anaTyro. Hukakux uHbIx cMMBOIOB, KPOME MCMO/Ib3YeMbIX ANIS

3anucu yncaa (B 4acTHocTu, npobesos), bbiTb He gomkHo. [Tpumep: 3,1.

[nsa onvcaHusa pacnpocTpaHeHns nHbeKLMM B NpUpOoAHbIX nonynaumsax ucrnonbsytoTt SIR-mMopens, koTopas
nenut ocobelt Ha BocnpumMumBebix (S - susceptible), uHdpunumposarHbix (I - infected) 1 nepeboneswmnx (R -
recovered ). CkopoCTb MOABNEHUA HOBbIX C/lyYaeB ornpeaenseTcs napaMeTpoMm 3 — cpefHUM YMcioM
KOHTAKTOB OAHOW MHOULIMPOBaHHON 0CcO6M C BOCMPUMMUMBBIMU B €AMHMLY BpEMeHU (BennumHa, obpaTtHas f3,
T.e.1/B ,- 3To cpeaHee BpeMa Mexay TakmMu KoHTakTaMu). CkopocTb BbiGbIBaHWS 60MbHBIX 0OCobe 13 rpynnbl
| onpenenseTtca napaMeTpoM Y, Npuuém 1/y paBHO cpeAHen Npoao/IKUTENIbHOCTM NepUOA], B TeueHne
KOTOporo MHbMLUMpoBaHHas ocobb crocobHa 3apaxatb okpyxatowmx. KntoueBon xapakTepmucTukom
aNMaeMmUm cnyxxnt 6asosoe penpoaykTreHoe uncno Ro = 3 /Y, paBHoe cpegHeMy uncny ocober, KOTopbiX
ycreBaeT 3apa3uTb oAMH 6OMIbHONM 3a BECb MepUOL, CBOEN 3apa3HOCTM B MOMHOCTbIO BOCMPUUMUYNBON
nonynaumu. Ecnn nponsesenerve Ro Ha Ao BOCNPUMMUMBDIX B HaYabHbIN MOMEHT 60/Iblue eAUHMLIbI -
yncno 3aboneslunx byneT HapacTaTbh; €C/iv MeHbLLEe e4MHULbI - BCMbILIKA HE PAa30BbETCS U MOCTEMEHHO

3aTyXHeT.

B onHoM 13 necHbix MaccmeoB MockoBckoi ob6n1acTu B nonynsaumm obbikHoseHHoW nucuupl (Vulpes vulpes)
3apervcTpupoBaHa BCrbllka MPUPOAHO-0YaroBoro 6elweHcTBa, KOTOpOe NepMoaMYeck BO3HUKAET cpeam
LVKUX XULHMKOB PErroHa 1 CNYXKUT NPeAMeTOM MNOCTOSHHOIO 3MM300TO/IOMMUYECKOro MOHUTOPUHTa U
NporpaMm opasibHOM BaKLMHaLMUN.

Mo paHHbBIM NoneBbIx HabNOAEHWI YCTaHOBMIEHO, YTO B cpefHeM 60/bHOM 3Bepb BCTYMaeT B KOHTAKT C
BOCMPUMMUMBbIMU COPOAMYAMM Pa3 B TPOE CYTOK, a MepUos, B TeHeHMEe KOTOPOro 3apaXkeéHHas nmcunua

ocTaéTca crnocobHoM nepeaasaTh BUPYC, COCTaB/AET B CpeAHEM NATb CYTOK (Mocse yero nornbaer).

Onpegenute 3HayeHMe 6a30BOro penpoayKkTnMeHoro uncna Ro gns gaHHoro 3abonesarHuns. OTeeT okpyrnuTe

AO uenoro 4ymcna.

Caenaiite BbiBOA, O BCMbiwKe 60ne3HM.

[NpaBunbHbIN OTBET:

2

®opmyna sblumcneHms 6annos: 0-2 1-0

2 6anna

Boison;:

O

Bcrbiwka 3aTyXHeT CaMOCTOATe/IbHO

2 6anna



PeweHune 3apauun:

Ro=2

Ro > 1= uncno nHoumumposaHHbIX nucuy, ByaeT HapacTaTb, SMM300TUS NMPOAOHKUT PaCcrpPOCTPaHATHCA B
nonynaumm

3a peweHune 3apaun 4 banna



KoadPpuumeHT pacnpepeneHns paamoHyknmaos #1251929

B naHHoM 3apaHmnm Heckosbiko BepHbIx yTBEpKAeHMU. BbibepuTe Bce, koTopbie Bbi cuntaete BepHbIMu, HO
06paTUTe BHUMaHUE, 4TO eC/Iv BbI6PaHO HEBEPHOE YTBEPXKAEHWE 1/un He BbIGpaHo BepHoe, 6a

CHU)KaeTcCH.

Bonpoc 1:

Mpun noctynnenun pagvoHyknupos (PH) B HazeMHble 3KOocMcTeMbl WX fanbHelllee MoBefeHWe B
3HaUMTENIbHOM CTEMeHN onpeaenseTcs npoueccaMm copbLnmn-aecopbumm Ha MUMHepPanbHbIX Y OpraHUYeCcKuX
KoMMoHeHTax Teeppon ¢asbl. KonvuecTseHHOM MepoW, xapakTepusylolle paBHOBECHOe pacrpeerneHuve
pafVoHYyKAMAa Mexay TBepaok $Gasol 1 rpyHTOBbIMY BodaMu, aBnseTcs KoabduumeHT pacnpeaeneqms Kd.

B poccuiickoit paguoskonoruyeckort npaktuke Kd TpagnumoHHo onpenensercs Kak OTHOLWEHWE yAesbHOM
aKTMBHOCTU UM KOHLUEHTpauMmM paguvoHyknuvga B teepgon dase ([PHteepa.], Mr/mMn) k ero paBHoBecHoOM
KOHUeHTpaumn B xkuakon dase ([PHpacteop.], Mr/mMn), HOpMUpOBaHHOE Ha COOTHOLWeHNe obbeMa npobbl (V,

MJ1) U Maccbl copbeHTa (M, r):

= [PHTBep,u.] _ Vv
[PHpaCTBOp] m

PasmepHocTts Kd - Mn/r (akBuBaneHTHO cM3/r unu n/kr). OnucaHHas BennuMHa ABASETCS SMMNPUYECKUM
rnapaMeTpoM, KOTOPbI UCMO/b3YyeTCa AN OLEHKM U YNCIIEHHOMO NPOrHO3MpPOBaHWsa CKOPOCTH

pacnpocTpaHeHns paanNoOHYKINAOB.
Bonpoc 2:

B nabopaTtopun nccneposanu copbumio uesus Cs-137 Ha obpasue cyrnmHka. B peakumoHHbIN cocyn o6bEéMoM
V = 0,1 n BHecnu HaBecky cyrnvHka maccort 5000 Mr 1 npuBenu B KOHTAKT € pacTBopoM, cogepkawmnm Cs-137.
Mocne poctuxeHWs copbUMOHHOIO paBHoBecus (MPWU MOCTOSIHHOW TeMmrepaType W MepeMeLlMBaHum)
nposenu pasaeneHuve ¢as LeHTpUdyrnpoBaHNeM U N3MepUIM PaBHOBECHYIO KOHLIEHTPaLMIO PaaMoHYKIMAA B
»unarkon ¢ase (0,01 mMr/n) v yoenbHylo KoOHUEHTpauuio paguoHyknupa B Teépgon dase (0,0002 mr/mn).

PaccuutanTe kosadpoduumeHT pacnpenenenmns Kd ona Cs-137 B paHHOM cucTeme.



OrtgeT Ha Bonpoc 1. [pounTanTe nprBeagHHble CyXkaeHUs o koadduLmeHTe pacnpeneneHns u ero
NMpUMeHEeHUM B PpaanNo3KONOrMn 1 BbibepuTe BCe BEpHble yTBEPKAEHUS:

Yem Bbiwe 3HauyeHne Kd, TeM Bbilwe NoaBMKHOCTb PaAMOHYKINAA B CUCTEMe «TBepaas dasa - kuakas pasa» u TeM bbicTpee oH
BbIMbIBAETCS B FPYHTOBbIE BOAbI.

KoadduumeHT pacnpenenerus Kd aBnsercs yHnBepcanbHOM KOHCTAHTOM 418 AAHHOTO PaAMOHYKIMAA U He 3aBUCUT OT CBOWCTB
cpepbl.
[ns onHoro v Toro e pagvoHyknvaa sHaueHns Kd, nonyyeHHble Ha necyaHom 1 mMHUCTON noysax, 6yayT OANHAKOBbBIMU.

®opmyna BblumcneHms 6annos: 0-3 1-2 2-13-0

3 6anna

OrTeet Ha Bonpoc 2. OTBeT Bbipa3uTe B MJI/T, B BUAE LLEIOrO YMcha.

[NpaBunbHbIN OTBET:
400

®opmyna BbluvcneHuns 6annos: 0-4 1-0

4 6anna

PeweHune 3apaun:

[MepeBeném BeNNUNHDI B pa3MEPHOCTU, HEOBXOAMMbIE MO YC/IOBUIO 3a4a4N:

V=0,1n1=100 mn

mtBepgoy ¢asbl = 5000 mMr=5r
[PHpacteop.] = 0,01 mr/n = 0,00001 mr/mn
Npounsseném BblumcneHns sennumHbl Kd:
Kd =0,0002/0,00001 - 100/5 = 400 mn/r

3a peweHue 3agaun 7 6annoe



KnuMmatuueckne nameHeHus #1251930

B kawecTBe oTBeTa BBOAMTE LiE/10€ YUCTIO UM KOHEYHYIO AeCATUYHYIO Apobb. B kavecTse pazaenutens uenovi
U APOBHOVT YacTew UCrob3yHTe TOYKY b0 3anaTyro. Hukakux uHbIx cMMBOIOB, KPOME MCMO/Ib3YeMbIX ANIS

3anucu yncaa (B 4acTHocTu, npobesos), bbiTb He gomkHo. [Tpumep: 3,1.

Ha pmarpamMme nokasaH ypoBseHb rnobasbHbix BbIBpOCOB MapHMKOBbIX ra3os rno cektopam 3a 2019 rog (8 % ot
obuwero o6béMa). M3BecTHO, uTO cyMMapHbI rnobasnbHbii 06bEéM BbIGpocos napHuKoBsbix razos B 2019 rogy

coctaeun 50 mapg ToHH CO2-3KkBUBaNEHTa.

[lons 0OCHOBHbIX CEKTOPOB B robanbHbiX Bbibpocax
rMapHUKOBLIX rasos (2019 r.)

73.2%

S
(=]

% oT rnobanbHbIX BbIOpOCOB
n
o

30
20
10 -
0 -
JHepreTuka Cenbckoe X03AWCTBO  [1pOMBILLIEHHbIE OTxonsl
1 3emsnenosib30BaHne npoueccsl

PaccuunTanTte abcontoTHbI 06bEM BbIbpocoB cekTopa «DHepretuka» B 2019 rogy (8 Mapg toHH CO2-3kB).
OTBeT OKpyrnvTe fo Lenoro Ymcna.

[NpaBunbHbIN OTBET:

37

®opmyna BblumcneHms 6annos: 0-41-0

4 6anna



MexayHapoaHble KnMMaTUYeckmne CornaleHns CTaBsT LeSib — COKPaTUTb CyMMapHblie rnobasnbHbie BbiIGpochl
napHukoBbix rasoe kK 2030 roay Ha 43% ot yposHsa 2019 roga. lNMpeanonosxum, uto BCe YeTbipe cekTopa
COXPaHAT CBOW MPOLEHTHbIE JOM OT robanbHbiX BbiIbpocos HemsMeHHbiMK go 2030 roga. o kakoro
3HaueHus (B Mnpg ToHH CO2-3KB) AOMKHbBI COKPATUTLCA BbIBPOCHI cekTopa «[1poMbiLLeHHbIe MPOLLeCcChbI» K
2030 ropy? OTBeT okpyrnuTe 4O Lesioro Ymcna.

[NpaBunbHbIN OTBET:

2

®opmyna sblumcnerms 6annos: 0-41-0

4 6anna

PeweHune 3apauun:

Bonpoc 1
50 x 0,732 = 36,6 mnapg toHH CO2-31B (okpyrneHHo 37 mapg ToHH CO2-3kB)

Bonpoc 2
Llenesoit cymMapHbi 06bémM Boi6pocos B 2030 r.:

50 x (1-0,43) =50 % 0,57 = 28,5 mnpg ToHH CO2-3kB

Torpa Ha cexTop DHepreTuka B 2030 r: npuaeTcs :
28,5%0,052 =1,482 =1,5 ToHH CO2-3kB (okpyrneHHo 2 ToHH CO2-3kB)

3a peweHue 3agaum 8 6annos



