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LLeHTp Hay4YHO-
NOoNyJAaApPHOIro TYPU:

[Monynapmsaumsa HayKM Yepes >XMBOW OMbIT




Kak coenaTtb HayKy OOCTYyNMHOUM U nonyndapHon?

AnekcaHpap NacHMKoOB

Ka K yCTpoe H M M p BO prr H aC? '<‘ daed YneH-koppecnoHaeHT PAH, npodeccop,

PekTop YHuBepcuteTa MIHHOMNonNmc

+A+
+<> O '<| )> «[Mo4yeMy npaBbIn 6eper Bonrn KpyTtow,

a NeBbIv Nonornm?

I'queMy 3aKaT OTKy.EI,a 6epéch I'queMy Mbl BUOUM Ha 3Tn 1 MHOrMe gpyrve Bornpochl

OKpawumBaeTCH 3alaX «CBeXXeCTm» MOJTHUIO PaHblLLe, [,aeT OTBETbI HayKa. Hayka BOKpyT
Hac B MPSMOM CMbIc/ie crioBa. Noyemy

APKNMHW LuBeTaMm?? nocne goxaa?? YyeM C/iblllM FpOM? 6bl STUM HE BOCMONb30BATLES >
PaneeBcKoe paccenBaHMe [eOCMUH (BblOenseTca Pa3HMLa B CKOPOCTAX CBETAa
OaKTepMaMK B No4YBe), N 3BYKa. Bugmrte MonHuto,
K KOTOPOMY Yy YesfioBekKa HO He cnbllwnTe rpomMa? —
O4YeHb BbICOKa4 rpo3sa MMHMMYM B 20 KM OT Bac.
4YBCTBUTENbHOCTb — 3BYK YCMeBaeT pacceqaTbCs :
3BOJTIOLUMNOHHbIM MEXaHM3M B aTMoCcdepe ) i

MEAHAOPLI KASAHKM

NMNOoNCKa MCTOYHNMKaAa BOObl

Co3paeM NpoCcTpaHCTBA, rAe YenoBek

U3y4vyaeT HayKy B peasibHOU cpepe




[ToyeMy Hay4YHO-MOMYNAPHbIN TYPU3M BarKeH?

O61beM 3HaHUM HeNnpepbIBHO pacTeT. B noToke nHpopMaLmm BaxKxHO NOHUMaTb NMPUHLUMUNDI
Hay4YHOro B3rnsaga Ha MMp. 3To CTpaTerMyecKum HasblK byayLliero

Hay4yHbiX MapLLUPYT, HA KOTOPOM YeNToBEK:

N

[NyTewecTByeT

Y3HaeT npupoany
N nocewaetr

K1to4HeBble TOYKU

»

£

Habnwopaer
U B3aMMopOencTByeT

BnaonT peanbHble MPoLecchl
N B3aMMOOENCTBYET
C DKCMNoHaTaMu

»

Y3HaeT n yunTtcq

CpaBHWBAET, 3a0a€ET
BOMPOCHI 1 Mony4yaeT
ob6bAaACHeHUA

»

Z

NMNoHUMaeT n NnpuMeHsaeT

YBA3bIBaET M 3aKpenngaeT
HabtoOeEHWMA C HAYYHbIMU
MPUHLLMMNAaMU



[ToyeMy B HeyHe TaK MHOIo AepeBbeB-O0TOXNTENEN?

» 3amMensieHHbI OOMeH BeLlecTB
» BbicOKaga KOHUEHTpauna PUTOHLMOOB
> [eHeTUYeCKUM yCTONUYUBbIE BUObI OepPEBbLEB

B ycnoBmax npegropbsa, AepeBba pacTyT Meas1eHHO, MX
KNEeTKU peXke OeNATCH, HO YXUBYT 3TWU BUAbl HAMHOIO AOoSblUe

NX PaBHWMHHbIX aHaJTOIOB.

[JpeBecrHa aTUX AepeBbeB (HanpuMep, KaBKa3CKOM MUXTbI)
6orata ocobbIMM CMOTaMU N peHOoTaMK, KOTOPble 3aLMLLA0T
CTBOJ1 OT MUKPOOPIraHM3MOB M MNapa3nToB.

B HeuHe npou3pacTtaeT TUC ArogHbi — OAHO U3 CaMblIX
OONTOXUBYLLMX OePeBbeEB Ha NaHeTe.

CKynbMnTypa ONIMBKOBOro gepesa B . [PO3HOM



[MoueMy B HYeuHe pacTeT MHOXXECTBO TEern/0/1I00UBbIX KYNbTyp?

» BbICOKOe nnogoponme nods

» Ocobble KIMMaTU4YeCKMe ycroBumg,

dopMumpyeMble KaBKa3CKNM XpebTom

» ConHeyHaa mHconauund

FOYXHble CKOHbI NOIyYatoT 6oMblUee KOIMYECTBO COTHEYHOIO
cBeTa. B MeXXropHbIX KOT/TOBUHAX M peYHbIX OoNTMHax (Tepeka,
CyH>XW, ApryHa) BeTep crabee, a BNa>XHOCTb BblLLE.

OTO 3alMLLAET NOYKKM OepeBbEB OT BbIMEP3aHUA 3MMOU

N OT BECEHHMX 3aMOPO3KOB.

[OpHO-AONMHHAA UMpKyNnauma: [JHEM ropbl HarpeBatoTCH

U MPUTATMBAOT TEM/bIM BO34YX U3 OOJSIMH, @ HOYbIO XO04HbIN
BO34yX CTeKaeT BHU3, HO MporpeTble 3a AeHb CKTOHbl OTAAIOT
Tenno, cMaryasa rnepenagbl TeMnepaTyp.

BblCOKME ropbl HE MYCKatoT XO104Hble apKTUYECKME LUKIOHbI
rNyOOoKO Ha tor, 3aCTaBNaa UX 3a4ePXKMNBATbCA Ha CEBEPHbIX
CK/IOHaX U obTeKaTb pernoH «c GnaHros»

BRICOTE KABKAZ
M

5000~ - Anebpyc 5642

5000+

4000

3000

2000

1000 ’

TEMHOXBOMHLIE EN0BO-NMXTOBME

~ JlepgHnkn U CHEXHUKK W Kegposwie neca
W Tynpw NMcTeenHMEe neca
: Anbnuiickne u cybanunuitckue nyra [ CocHossie neca
A Bepéaosnie peaxonechs @ WupokonucTaenHsie ayboso-0ykosuie

S = neca (Ha Ypane - aybossie)
- TEMHOXBOWHLIE EN0BO-NUXTOBKE
N Keaposnie neca Necocrenn

D NucTeenHpe neca Crenw

N e—

CxeMa—pa3pe3 KIMMMaTUNYeCKMX 30H KaBKa3CKOro xpe6Ta



Kak popMmpytrotTca Bogonanbl?

» MUNNMNOHBLI NET BbiIMbIBaHUSA

MArKUX ropHbIX nopoa (3po3us)

KntoueBoe BMAHME TEKTOHUKN PErmoHa N MNOCTOAHHOM
2p03nKN. 'opbl KaBKa3a Npoao/KatoT NOOAHATME CO CKOPOCTbIO
1-2 CM B rofi, a peKun «Brpbi3atoTCa» B HUX.

Ecnn BOOHbIM MOTOK BCTPEYAET Ha NYTU C/TOM OYEHb TBEPOOM
Nnopoabl, OHa HE MOYKET ero pa3MblTb. BO3HUWKaeT yCTyn,

C KOTOPOro BoOa nagaeT BHUM3. Tak 06pa3oBaiMCb

N 3HAMeHUTble Hmxanomckme Bogonaabl, KOTopble OOCTUatoT
BbICOTbI B 32 MeTpa.

OcobeHHO KpyrnHble Bogonanbl (Hmnarapa, Bukropuma mta,.)
MNOPOXKOAIOT B 30HE MageHna MacCUMBHbIe 0b6/1aka BOOHOM
B3BECW. 3a CYET Pa3dpbI3rMBaHMA XXUOKOCTU MPOUCXOOMT
dNEeKTPU3aLmMa Kanersb, Ha3biBaeMasa 6an1031eKTpPUMYeCcKnM
adpdeKToM. Tak, B6NM3mM Bogonaga Bukrtopma BO3HUKaET
3MeKTPpUYEecKoe nose HanpaXxKeHHoCTb 25 KB/M: B Takux
YCNOBUAX YenoBeKy HeMb34a HaxognTtbea 6onee 10 MUHYT!

Huxanomckme sogonanbl



KaK BblMac ckoTa B YeyHe cB93aH C "3AMeHeHueM KammaTa™?

» AKTMBHbIM BblMac CKOTa YHUYTOXKaeT
TPaBAHOM MOKPOB

» CHmKaeTcqa nornolleHme YIMeKNC/oThbl

» JIMweHHaqa pacTeHnn 3eMna HauMHaeT
BblCBOOOXXOaTb HAaKOMJIEHHbIN yrnepoa,
YCUNMUBAsA NapHUKOBbIN 3P PeKT

Bonee 90% Tepputopmnm CeBepo-HeyeHCKOM HN3MEHHOCTU
3aHUMaET NpUTEPCKMIM MecHaHbl MAacCUB, KPYNMHEN LN

B EBpone. 3gecb 0COBEHHO aKTMBHO MOYT NPOL,ECChH
aerpagaumm CyxoCcTenHbIX MAacTOULLHbIX KOCUCTEM. TpHnYnMHa —
BblMac CKOTa 6e3 cobntogeHma HOPM, NPEeBbLILLAOLLNMA
MacTOULLHYIO Harpy3ky B 2-5 pas.

[ONnaga 3eM9 HarpeBaeTca CUMbHee, a MaBHOE — MepecTaeT
CBSI3bIBaTb YITEKUCIIbIM a3, KOTOPbIM MOCTYMaET B aTMoCchepy,
YCUNMBASA MapHUKOBbLIN 3P PeKT.

Bblmac MenNKoro cKkota B ceBepHoOM 4actmn YP



» ApPKa KaK aPpPeKTUBHAA MHXXeHepHaa ¢opMa
» «30/510TOE ceveHme»: popMyna rAapPMoHUN

» DOuMnnoTakcuc: NPUPoOHbIA NOPALOOK B
yp6aHusme

PelleHna B BUOE apOK NepeBOOAT HaMNpsXXeHMe pacTaXXeHUS B
Hanmps>xeHme cxxatunda. B Mmevetm «Cepgue YHeuHm»
MHOIOYNCNEHHbIE CTPENbYATbIE M MONYLMPKY/TbHbIE apKK
CO30at0T PUTMUYECKNN PUCYHOK.

30/10ToEe cevyeHune (¢ = 1,618) - 31O Nponopuma, NP KOTOPOU
OTHOLUEHWME LesIoro K 60Mbllen 4YacTh PaBHO OTHOLLEHUIO
OonbLIen 4YacTu K MeHbluen. BoicoTa MmHapeToB «CepaLla
YeuHu» (63 M) 1 omamMeTp rnaBHoOro kyrnona (16 M) cooTHoOCATCA B
nponopuUmax, ONmM3KNX K rAapPMOHUNYECKUM padaM, UTo
obecneumBaeT BU3YyallbHYO YCTOMYMBOCTD.

DUNNoTakCcUC — 3TO 3aKOH PACMONOXKEeHUA NMNCTbEB Ha cTebne,
KOTOPbI MUHUMU3UNPYET NepeKpbiTUe M MaKCUMU3NPYET
OOCTYMN K cBeTy. B apxutektype NPO3HOro 3TOT MPUHLMM HaxoauT
OTPpa)eHWne B paamnasnbHO MNNaHUPOBKE NMapPKOBbIX 30H.
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OoomMallHUBaAHUME U SKCNnepumMeHTbl bengesa
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AkageMunk OMutpmim benqaes B cepeamnHe XX BeKa Haya/ -.
YHUKaNbHbIV 3BOMOLLIMOHHbIV SKCMEPUMEHT Ha cepebpuncTo- | 7
YEPHbIX NTMcMLUax. OH OoTOMPan TONbKO TEX 3BEpeN, KOTopble ‘& <& |
NPOSIBASANM TONEPAHTHOCTb K YENTOBEKY. | . 6 Y
YYKe yepe3 HECKOMbKO MOKOMNEHUW NMNCHI CTalTW BECTU cebd L ool
KaK cObaKu: BUNATb XBOCTOM, JIM3aTb PYKY, M3MeHMMNACb L
Oake popmMa yepena mn okpac. i
HKntenb cena bekymMm-Kanu npupyydmn Bosnka, Ha3BaB ero bops L\ :
M BOCMMTas Kak npegaHHoro rnca. OH 3Haa KoMaHgbl, .
Obl/1 MOCNYLUHBbIM, APYXXWN C AETbMU U OAPYTMMU XKXUBOTHbLIMU. W1 e il o i
OOHaKO 300MCUXOSIOTK MpenynpeXxxaatoT. BO/IK OCTAETCH gu [ : o3 R prign
XMLHWUKOM, N ero noBegeHmne HenpeackalyemMo, oCObeHHO -t N
nocse MoAoBOro co3peBaHMs (B 2 roga). s ANE \§ Ho S

AkapemMmunk 1. benges



Kak nsbex<aTtb 3aTon/IeHnNa TeEppPUTOPUN Npu cTpomutenbctee NC?

» Mcnonb3oBaHume gepmBalyMMOHHbIX 2C

Ha NOPHDbIX PeKaX

baweHHaa Managa [ 2C, 3anyweHHada B 2025 roay Ha peke ApPryH,
paboTaeT Mo AepmBaLLMOHHOWM CXxeMe: BOa OTBOAUTCH U3 PEKMU
B MPOBUTLIN B rOpax TOHHEeb AJIMHOM nodTn 1,5 KM, a 3aTem

nod 60MbLWMM HAaNOPOM MNOAAETCA HA TYPOUHbLI. CTaHUMS
MoLHOCTbIO 10 MBT obecnedymBaeT a1eKTpmn4ecTBoM bosnee

10 TbiICAY OOMOXO3AMCTB.

Hay4dHaga cyTb OepUBaLMOHHOM CXeMbl 3aK/1to4daeTcd

B MICKYCCTBEHHOM pa3sfeneHnm noToka Boabl U rpaBUTaLMOHHOIMO
noTteHumana penbeda. JepmBauma No3BoNgeT HanpaBndaTb YacTb
CTOKa MO UHXXEHEPHOMY MYyTU C MMaakKMMM CTEHKAMM U MarbiM
YKTOHOM. B pe3ynbTaTe B TOYKE BO3BPaTa BOAbl B PeKy CO30aéTcH
KOHLEHTPWPOBAHHbIV TMAPOCTAaTUYECKMM HAMNop, KOTOPbIM

3P PEKTUBHO NMpeobpasyeTcs B MEXaHUYECKYIO SHEPIUIO
BpalleHMa rmapoarperaTos.

ApryHckasa 6aweHHaa 2C



Kakune nopoabl nowagen BbiIBOOAT B HeyHe?

» Cenekuunsa 4yeyeHCKoOM NopogHOU

rpynnbl nowagen

B YeueHckom Pecnybnmke BegeTca akTMBHAgA paboTa

MO BbIBEOEHUIO COOCTBEHHOW Ye4YEeHCKOW MNopoabl olanen,
KOTOPas, Kak oXXmngaeTcs, oyaeT MMeTb NPpenMyLLeCcTBEHHO
TEMHbIN OKpac.

CoBpeMeHHble nccnegoBaHma HK nokasanm yonBmTeENbHbIN
daKT: MoYTM BCe AOMaALUHMe flowaam B MMpe No OTLLOBCKOW
NMNMHUNKM (Y-XpOMOCOME) MPOnCXoaAT OT O4YEHb OMrPAHNYEHHOIO
ymcra npenkos. B TO BpeMda KaK Mo MaTeEPUMHCKOU NMTNMHUU
(MMTOXOHAOPWaNbHaa JHK) HabnogaeTca orpoMHoe
pa3sHoobpa3ne.

DTO 3HAYUT, YTO APEBHUE CeNeKLUMOHEPbl BbiNM KpanHe
Pa360pPYMBbI: OHWM BbIBUPANM NULLb eANHULbI «MOeaIbHbIX»
XepebLoB A4 Pa3MHOXKEHWS, HO MPW 3TOM UCMOSb30Bau
ThICAYM Pa3HbIX KOBbIT U3 ANKUX TaBYHOB. DTO MPUBENO K TOMY,
YTO reHeTnYecKoe pasHoobpasmne «My>XCKOW» MIMHUKM Yy noLuagen
MoYTU NcYe3no.

Bbinac nowagewn B YP



BO/MKCKASA
TPONA
dKcneauuud MapLupyT Cilo)XXeTbl
N3yyaeM TeppUTOpULo: % Onpepnenaem noruky % OnpependeMm, Kakme
naHawadT, uctopumq, N MPOoEeKTUpyeM ABNeHUS MOXXHO
reorpaduqa, buocoepa MapLpyT OBMKXEHUS 06BACHUTb UMEHHO
N TOYKKN OCTaHOBOK 3pecb. PaspabatbiBaeM

Hay4Hble CIHOXXeTbl

DKCMOHaTbI Bepmbw KaLlnd Apantauuda
Pa3pabaTbiBaeM —> Bce matepuansi —> [NepeBoAnM CrOXHbIe
Hay4Hble O6bEKTHI, MNPOXOoOAT NPOBEPKY Hay4Hble ngeu

yepes KOTopble YenoBek BeayLMMUN YyYeHbIMU- B MOHATHbIN
B3aMmMopemncTeyetT nonyndapusaTtopamm MU OOCTYMHbIN A3bIK

C ABJ1IeHNeM Poccum
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[ OTOBbI K TUPAXXUNPOBaAHUIO

[ToyeMy Mbl?

[KanMHMHrpau]

R}* YcneLwHbIM onbIT CO3AaHUs TPON:

Bomkckada Tpona, Tpona MHHononumca

[MOCKBa n MO]

MeTogonormsa, KomMmaHaa,
Hay4Hble 2KCNepThl

oR0
afla

Pecnybnuka
TaTtapcTaH

(©) TNpoeKTbl B pernoHax
= 4 BUTPWUHA KaYeCTBEHHbIX

Hay4YHbIX MapLUpPyTOB
014 ueneBbiX ayantopun l

Pecnybnuka
AnTtan

CoenaeM npuvpoay HoBbiM HayYHbIM

n obpa3oBaTe/ibHbIM NMPOCTPAHCTBOM

13



UN-rng: TexHonormm onga npogBuMmxXeHMNa HayKu

[onocoBon MN-NOMOLLHUK COMpPOBOXAaeT noceTuTtens
Mo MapLUPYTY B peXXmMMe peasibHOro BpeMeHu, 6e3 MHTepHeTa,

C 3/leMeHTaMU AOoNnosIHEHHOU pPeaJibHOCTU

oD
<] )) MY
[ONOCOBOM PeXXUM Hayu4Hble cnyTHUKU
Pa6oTaeT 6e3 TenedoHa MeHpenees, JTobayeBCKUMN —
B pyKax, BeA&T Mo MapLUpyTy rOSI0COBbIE€ aBaTapbl-NEePCOHaXM

S O

o

[lMononHAeMasa oTKpbITas OdnamH-paboTa
6a3a MapLlIpyTOB

He TpebyeT NOCTOAHHOIo

MaclwTtabnpyeMocTb MHTepHEeTa B Mofe Unm necy
peLleHMNsa Ha BCO CTPaHy




CINIACUBO
3A BHUMAHWE




