llpe3zeHmayuu

rno Kypcy
JlaHOdwagpmoeedeHue
[lweHu4Hukoe b. 9.
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OBbEM U CPOKU U3YHEHUA KYPCA
«JIAHOLLWA®TOBEOAEHUA»

Kypc obwum o6emom 136 yacos, B TOM yucne:
nekuuu — 34 yaca; npakruyeckue — 34 yaca;
camocTofiTeNbHasa paboTa cTyaeHToB — 68 Yacos.
A3y4yaeTca B Te4eHUU YeTBEPTOro cemecTpa.



Llenbto Kypca «JlaHawadtoBeaeHue»
ABNAETCA U3y4yeHne Teopuu naHpwadTa
KaKk MeToa0/10rm4ecKkou OCHOBbI
ONA AanbHeuwero U3y4yeHus npoLieccoB W
ABMEHWUU, ONTUMMU3AL MU NaHAWadTOB.



NINTEPATYPA
OcHoBHaA
WUcayeHko A.l'. OcHoBbI NnaHAawadToBeaeHUA U PU3nKo-
reorpaduyeckoe panoHupoBanue. M., 1965;
WUcauyeHko A.l'. JlanawacdpToBegeHne u hmusnko-
reorpaduyeckoe panoHuponanue. M., 1991;
[ony6eB I'.H. Meoakonorua. M., 1999;

Maman U.WU. QuHamuka navgwadros. M., 1992;
HukonaeB B.A. [1pobnemMbl pernoHanbHoOro
naHpwadToseaeHus. M., 1979;

HukonaeB B.A. JlaHawad)toBeaeHue: ceMMHapcKkue u

— npakTu4yeckue 3aHatua. M., 2000.




NINTEPATYPA
[ononHuTenbHas
Apmanpg [.J1. Hayka o naHawadTe. M., 1975;
ABeccanomoBa U.A. dkonoruyeckas oLeHKa
naspwadTa. M., 1992;
Hukonaes B.A. Kocmuyeckoe naHawacdgrosegerHue. M.,
1993;
OxpaHa naHawacdToB: TonkoBbin cnoBapb. M., 1982;
CouaBa B.b. BBegeHue 1 yuyeHue o reocucremax.
HoBocnbupck, 1978.
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OcHoBHbIe 3agayu Kypca «JlanpwadrosegeHne»
3aKn4aloTca B (hOpMUPOBaHMM Y CTYAEHTOB
npeAcTaBleHUN 0 COCTaBe, CTPOEHUN, 3aKOHaX
Pa3BUTUA U TEPPUTOPUANBLHOrO pacyneHeHus

reorpadouyeckon 060no4ku 3emnu, 0 NPUYMHax
Kak obLyen, Tak U NoKanbHoOMn ee hU3nKo-
reorpadonyeckoun audpcbepeHumnaumm,
pacKpbiBaloLllen pa3Hoobpasmne ee NPUPOAHBIX
TeppuTopuanbHbIX komnnekcos (MTK)

-



YTBepxnaeHue BbICOKOW
OTBETCTBEHHOCTU Yy N0AEN 32
CyAbObl 0YenoBe4YeHHON NPUPOALI U
XM3HU Ha 3emne — 04Ha U3
OCHOBHbIX 3a4a4 Kypca
«JlaHawadToBeaeHue».
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«JlaHgwadgToBegeHMEe» - HayKa o
naHawadTHon 0bonoyke u ee
CTPYKTYPHbIX COCTaBNAOLWMNX,

NPUPOAHBLIX U NPUPOAHO-
aHTPOMOreHHbIX reocucTemMax.

-



«JlaHawadToBeaeHne»

KaK YyacTb (hu3nveckou reorpacun
BXOAUT B CUCTEMY
(pu3nKo-reorpacpu4eCcKmx Hayk
U, MOXXHO CKa3aTb,
COCTaBNAET AP0 3TOU CUCTEMDI.




NMPUPOOHDbIE TEOTPA®UYECKUE KOMINOHEHTDI:
1. Maccbl TBEpAOUN 3eMHOU KOPbI;
2. Macchi rupgpocdepbl;
3. Bo3aywHbie Mmaccbl aTMOCKepbl;

4. buora;

5. MoyBa;

6. Penbed;

7. Knumar.




LS
3TO NPOCTPAHCTBEHHO-BPEeMEeHHan
cucTema reorpadpmyecknx KOMNOHEHTOB,
B3aMMOOOYCOBEHHbIX B CBOEM
pa3MelleHnun U pa3BuBaloOLLMXCA Kak
eAnHoe Lienoe.




[loHATHe «'eocuctemar
bonee wupokoe noHartue, yem MTK,
nbo nocneaHee NPMMEHUMO KWL K
OTAeNbHbIM YacTAM reorpachmyeckon
0005104KK, ee TeppuUTopranbHbIM
noapasgaeneHusm, HO He pacnpocTpaHAEeTCA
Ha reorpacdmyeckyro 000n04Ky B Lenom.

N



TPU rMABHbIX YPOBHS
opraHv3auum reocucTem

(VnK TPKU pasMepPHOCTH):
[InaHeTapHbIN,
PernoHanbHbIH,

JlokanbHbIN UK TONUYECKUU (MECTHbLIN).




[InaHeTapHbLIV
YPOBEHb reocUcTeM npeacTaBieH
reorpachmyeckon 060n104KOU, 4YacTo
Ha3blBaeMbIX anureocdepom.



[[eocucTEeMbl perMoHanbLHOro ypoBHS
npeacTaBeHbl KPYMHbIMK U [OCTAaTOYHO
CNOXHbIMU MO CTPOEHUIK CTPYKTYPHbLIMU

noapaspeneHuamm anureocdrepbl — PU3NKO-
reorpacou4yecKMmMun nnu naHpwagTHbIMN
30HaMW, CEeKToOpaMu, CTpaHaMmu,
NPOBUHUUAMU U Ap.

N



[log reocuctemamu NoKanbLHOro ypoBHSA
noapasymeBarOTCA OTHOCUTENbHO
npocTble [TK, n3 KOTOPbIX NOCTPOEHDI
perMoHanbHble reoCUCTeMbl — TakK
Ha3blBaemble ypouuLya, hayum u
HEKOTOpbIe Apyrue.

N



«JlaHawadgToBegeHME
Mbl MOXeM onpeaenuTb
KaK pasaen dusnyeckon reorpacum,
NnpeaMeTOM KOTOPOU AAIBNAETCA U3yyeHue
reocMCTeM perMoHanbLHOro u fIoKanbLHoOro
YPOBHEN
KaK CTPYKTYPHbIX YacTeu anureocdepoil
(reorpadmuyeckon 060M04KHK).




[1nAa reocucTem xapakTepHbl
LleNTOCTHOCTb, CTPYKTYPA,
n obnagaHne TakKMMM CBOUCTBA Kak:
HenpepbIBHOCTb (KOHTUHYANbHOCTD),
NPepbIBUCTOCTb (BUCKPETHOCTL), OOMEH U
npeobpa3zoBaHue BellecTBa U IHEPrum
(pyHKLIMOHMpPOBaHUE re0CUCTEMbI),
OWHaMUKa, pa3BUTHUE, COCTOSHME,
XapaKkTepHoe Bpems (BpeMs BbliBNeHUe
K reocucTembl). - -



BCE NMNPOCTPAHCTBEHHbIE W
BPEMEHHbIE 3JIEMEHTbI
CTPYKTYPbl TEOCUCTEMbI
NPEOCTABNAIOT EE MHBAPUAHT.




UHBapuaHT -

3TO COBOKYMHOCTb YCTOUUYMBbBIX
OTNINYUTENbHbIX YePT reOCUCTEMBI,
npuaarLWnX en Ka4eCTBEHHYHO
onpeneneHHoOCTb U cneunuPUYHOCTD,
NO3BONAOLWMX OTIIUYUTDL AAHHYIO
reocMcTemy OT BCeX OCTallbHbIX.



CTPYKTYPA TEOCUCTEMbI -
3TO CNOXXHOE MHOronsiaHOBOE NOHATHE.
Ee onpenenaloT KaKk npoCcTpaHCTBEHHO-
BPEMEHHYH OpraHn3aumio
(ynopsao4eHHOCTb) UK KaK B3auMHoOe
pacnosioXXeHne Yacten 1 CNOCoObI UX
coeuHeHus.




[log AMHaAMUKOM reocUcTeMbl
noapasymeBarOTCA ee U3MEHEeHMUS,
KOoTopble
MMEIT 00paTUMBbIN XapaKTep
U He NPUBOAAT
K nepecTpounke ee CTPYKTYpbl.




Pa3BuTHE reoOCUCTEMbI —
3TO HanpasneHHoe (HeobpaTumoe)
U3MeHeHue, NpoBoasiLlee
K KOPEeHHOU NepecTpouke ee CTPYKTYpbI,
TO eCTb K NOAABNEHUIO
HOBOW reoCUCTEMbI.




OT 6naronony4usa naHawadgTos
3aBUCUT
becnepebonHOe BOCNPOM3BOACTBO
TaKnX XXU3HEHHbIX pecypcoB
YyenoBeYyecTBa, Kak cBOOOAHbLIN
Kucnopona, Boaa, no4YBeHHOe
nnogopoaune n buomacca.




JdKocuctema nogobHa reocucteme
BKITIOYaeT OMoTuyeckue n abnoTnyeckue
KOMNOHEHTbI NPUPOAbLI,
HO NPX U3y4eHUU IKOCUCTEM
paccMaTpMBaloOTCS NULLb Te CBA3MW,
KOTOpble UMEIOT OTHOLLEHUE K opraHu3mam.
B reocucteme Bce KOMMOHEHTbI
paBHONpPaBHbI U BCe B3aUMOCBA3U MeXAy
HUMK NOANeXaT U3yeHuio.
N

.



OTnunyue
3KOCUCTEMbI OT reOCUCTEMDb
COCTOUT B TOM,
YTO OHa He UMeeT CTPOroro ooLEMa,
OHa KaK Obl 6e3mMepHa.



HekoTopble KaTeropum aKkocucmem
MOTYT TeppUTOpUanbLHO CoBMaaaTh €
ageocucmemamu.

JTO npexnae Bcero 6uo2eoyeHo3 Kak
cuctema ogHoro omToLieHo3a,
coBnagatowas ¢ haumnen n buocgepa Kak
9KOCUCTEMA BCEX XKUBbIX OPraHM3MoB
3emnu, coBnagaroLias ¢ anureocdepou.



bnuxauwume y4eHMKU U nocnepoBaTenn
B.B. [loky4yaeBa

npeABUAENU B €ro uaeax

Havyano coBpeMeHHOU reorpacuu.

J1.C. bepr Ha3Ban B.B. [loky4yaeBa

pPOAOHaYaNbHUKOM YYEeHUA O

naHawadyte U o0CHOBOMOJIOXXKHUKOM

COBPEMEHHON reorpacbuu

“-




J1.C. bepr onpegenun naHawadr,
«KaK 06nacTb B KOTOPOU XapaKTep
penbemda, KnumaTa, pacTUTeNbLHOro U
NOYBEHHOro NOKPOBa CNIMBAlOTCA B
eAnHoOe rapMoHu4yeckoe Lienoe,
TUNUYeCKN NOBTOPSAIOLLEECS Ha
NPOTAXKEeHUU U3BECTHOMU 30HbI 3eMMnY.

-



PaszButue yyeHus o noyee
ObINoO TeCHO B3aUMOCBA3aHO
C pa3BMTUEM YYeHUA 0 naHawadTe.
[loyBbl N0 0Opa3HOMY BbipaxeHuto B.B.
[loky4yaeBa ABNAIOTCA 3epKanom
naHawadra.

N



PernoHanbHasa anddepeHumnaums
anureocdepbl 00ycnoBneHa COOTHOLWEHUEM ABYX
rMaBHEMULLUX BHELWHUX NO OTHOLLIEHUIO K anureocdepe
9HepreTMYeCcKux hakTopoB — NY4UCTON 3HEPrumn ConHua
U BHYTPEHHEU 3Heprum 3emnu.

O6a chakTopa npoaBnATCA HepaBHOMEPHO KakK B
NPOCTPaHCTBE, TaK U BO BpemeHu. Cneunduryeckoe
NposiBfieHNe TOro u apyroro B npupoae anureocdepol
onpeaensoT ABe Hanbonee odwme reorpachmyeckume
3aKOHOMEHOCTU — 30HaNbLHOCTb UMW a30HaNbHOCTb.




[lon WwupoTHOU
(reorpacpnyeckou, naHawacTHON)
30HaNbLHOCTLIO
noapasymeBaeTcs 3aKOHOMepHoe
U3MeHeHne hpusnko-reorpacpulecKux
npoueccoB, KOMMNOHEHTOB U KOMMJIEKCOB
(reocucTem) oT aKBaTopa K nonrocam.




BaxHeuwme cnegcreus
HepaBHOMEPHOro WMUPOTHOrO
pacnpeneneHus Tenna — 30HanbHOCTb
pagvaLMoHHOro 6anaHca 3eMHOW
NOBEPXHOCTU,30HANbHOCTb BO3AYLWHbIX
Macc, LMpKynauua atmocdepbl U
Bnarooopora.

N



[‘paHuuUbl naHaWwadTHbIX 30H COBMaAaloT C
onpeaeneHHbIMU 3Ha4YeHNAMU KoadhduLueHTa
yBnaxHeHus (K):

B Taure v TyHApe OH npeBbIwaet 1;

B necoctenwu paBeH 1,0-0,6;

B ctenu — 0,6-0,3;

B nonynyctbiHe — 0,3-0,12;

B NyCTblHe — MeHee 0,12,
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WHupekc cyxoctu M.U. byabiko
RILr,
rae R - rogoBou paanaunoHHbIN
banaHc,
L — cKpbITasa TennoTa ucnapeHus,
I — rogoBas CyMma 0CafKoB.
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KoadhdhuumeHT yBnaxHeHumA
no .H. Bbicoukomy:
Q/Ucn,
rae Q — rogoBoe KONMM4YecTBO 0CaAKOB,
Ucn — ncnapsaemocTs.




KnumaTtunyeckas 30HanbHOCTb
HaxoOuT OTPaXeHue
BO BCEX ApYrux reorpacuyeckmx aBneHUAX
— fipoLeccax CTokKa U ruaponorn4yecKkom
pexume, npoweccax 3abonaynBaHus u
thopMUpoBaHuUA rPYHTOBLIX BOA,
obpa3oBaHWsA KOPbl BbIBETPUBAHUA U NMOYB,
B MUrPaLnm XMMUYeCKUX 311IeMEHTOB, B
OpraH14ecKkom Mupe.
N
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NlaHawadTHbIe 30HbI
Nony4nMnu CBOM Ha3BaHusA bonbluey
YacTbH0 MO XapaKTepHbIM TUNaM
PacTUTENbHOCTM.

He MeHee Bblpa3uTesnbHa
30HaNbHOCTb MOYBEHHOr0 NOKPOBA.

N



B cTpoeHun 3eMHOM KOpbI COYETAIOTCA
30HanbHbIe U a30HasNbHbIE YepThl.
U3BepxeHHble nopoabl UMeHT 6e3yCNOBHO
a3oHanbHOe NPONCXoXaeHue,

a 0cagouvHble yopMUPYIOTCA NOA
HenocpeACTBEHHbIM BIIMSAHUEM KNUMaTa,
no4yBoobpa3oBaHuUA, CTOKa, OpraHUu4ecKoro
MUpa U He MOXET He HOCUTb Ha cebe nevyaTu
30HaNbHOCTM!.

N



Penbed dopmupyeTtca nop Bo3aeUCTBUEM
9HAOreHHbIX haKTOPOB, UMEHLNX
TUNNYHYO a30HanNbHY Npupoay,

U 3K30reHHbIX, CBA3aHHbIX C NPAMbIM U

KOCBEHHbIM y4acTUeM COJNTHEYHOU 3HEeprun

(BbIBETPUBAHME, AEATENBHOCTbL NIeAHMKOB,

BeTpa, TEKy4nx BoA).

[locnegHue UMEKOT 30HaNbHbIA XapakTep.



B MupoBOM OKeaHe
30HaNbLHOCTb APKO BbipaXeHa
B NOBEPXHOCTHOM TOnLe,

HO AaXe Ha OKeaHW4YeCKOM foXe OHa
KOCBEHHO NPOABNAETCA B XapaKrepe
OOHHbIX UNOB, UMEIOLLUX
npeMmyLecTBeHHO opraHnyeckoe
NpoUCXoXxaeHue.

N



30HaNbHOCTb —

NOASIMHHO YHMBepCcanbHas
reorpacguyeckas 3aKkoHOMepPHOCTb,
NpoABRAKLAACA BO BCEX
naHgwadgroobpasyrowmnx npowueccax v B
pasMeLleHN reocMcTemM Ha 3eMHOW
NOBEPXHOCTH.




B xoae TeKTOHMYeCKOro pa3sBuTusa 3emnu
ee NOBEePXHOCTb AnddepeHUnpoBanach.
OHa xapakTepusyeTtcs He TOJNbKO
30HaNbHbIMU, HO M a30HalNbHbLIMW
3aKOHOMEPHOCTAMMU,

B OCHOBE KOTOPbIX JIeXUT NposAABeHune
BHYTPEHHEeN 3Heprumn 3eMnw.

N



B cuny pa3nuuua pusnyeckux cBOUCTB
TBepaou NOBEPXHOCTU U BOAHOU TONLLM
Hag HAMKU hOpPMUPYIOTCS Pa3Hble
BO3AYLWHbIE MAaCCbl — KOHTUHEHTaNbHbIE WU
MOPCKWUE COOTBETCTBEHHO.
Bo3HWKaeT KOHTUHEHTaNIbHO-0KeaHNYeCKUN
nepeHoc BO3AYLWHbIX MAacc, KOTOPbIU Kak Obl
HaKnaabiBaeTCA Ha 00LLYH (30HaNbHYHO)
LUPKYNAUuo atMmocdepbl U CUINTBHO ee

- YCIIOXHAKOT. -
N



[lonoxeHne TeppuUTOPUN B CUCTEME
KOHTUHEHTaNbHO-0KeaHU4YeCcKou
(a30HanNbLHOWU) LMPKYnNALMKM aTmocdepsl
CTAaHOBUTCA OQHUM U3 BaXHbIX (paKTOpPOB
cousnko-reorpacpm4ecKkon

o depeHumnaumm,




[lo mepe yoaneHus
OT OKeaHa Brnyob matepuka
YMeHbLIAeTCA NOBTOPAEMOCTb MOPCKMX
BO3AYLWHbIX Macc, Bo3pacTaeT
KOHTUHEHTaNbHOCTb KNUMaTa,
YMeHbLIaeTcs KONIM4ecTBO OCaAKOB.




[lo mepe yaaneHus
OT OKeaHM4YeCKux nodbepexuun Brnyob
MaTepUKOB MPOUCXOAMUT 3aKOHOMepPHaH
CM€eHa pacTuTenbHbIX COObLLeCTB,
)XMBOTHOrO HaceneHus, NOYBEHHbIX TUMOB.
B.Jl. KomapoB Ha3Ban 3To ABNEHue
MepuANOHaNbHOWU 30HaNbHOCTLIO.
B HacTofLee BpeMs BMeCTO nocneaHero
~ UCNONb3YeTCs TePMUH CEKTOPHOCTb.
N
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3aKOHOMepHasa CMeHa
BePTUKamNbHbIX MOYBEHHbIX 30H
Ha3blBaeTcs
BEPTUKaNbHOU 30HANbHOCTb UMK
BbICOTHOW MOACHOCTLIO.




[lpu4nHOU BLICOTHOU MOSACHOCTN
ABNAETCA U3MEeHeHue TennoBoro banaHca c
BbICOTOMW.

BenuynHa conHeyHou paanauumn ¢ BbICOTOU
He YMeHbLlaeTcs, a yBenuynBaeTc
npumepHo Ha 10% c nogHATUEM HaA KaXAYH
TbIiCAYY METPOB.

— T . ol
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BbICOTHO-NOACHLIN pPAA
He eCTb
NpoCTOe 3epKanbHOe OTpaXeHne
CUCTeMbl WWUPOTHbLIX NaHAWAITHbIX
30H.




Kaxxaon naHAawadgTHON 30He
CBOWCTBEH 0COObLIN TUM BbICOTHOW
MNOSICHOCTM!.

C npubnmxeHnem K 3KBaTopy
YMCNO NOACOB YBENNYNBAETCH.



B kaxxgom husunko-reorpacpuyeckom
CeKTope
BbICOTHAA MOSICHOCTb
MMeeT CBOM 0CODEHHOCTMH,
3aBUCSLLNE OT CTeneHu
KOHTMHEHTaNnbHOCTU KNMMaTa,
WHTEHCUBHOCTU U PEXMUMa YBNaXHEHUS.




Hapsgy ¢ abcontoTHOM BbICOTOW,
BaXXHeULWUM paKTOPOM
naHawadgTHOU audhhepeHUMaumnn
CNYXWUT 3KCMNO3ULUA CKINOHOB.




Pa3nuyaioT
OBa TUMNa 3KCNO3ULUN CKITOHOB —
consApHas unu UHCONALUNOHHAA
U BeTpoBas, U LMPKYNALUOHHAS.



FIpyCHOCTb MOXHO onpeaenuTb Kak
BCeoOLy reorpachmyeckyro
3aKOHOMEPHOCTb,
CBOWUCTBEHHY BCeM naHawadTam,
KaK paBHUHHbLIM, TaK U TOPHbLIM.



NlaHawad bl 6apbepHOro NOAHOXKbLA
(hopMHpPYOTCA C HAaBETPEHHOWN YaCTy
FOPHbLIX CKMOHOB,

a naHawadTbl 6apbLepHON TEHHN —
chopmupyroTCA B NOABETPEHHOU YaCTW
FOPHbIX XpeoToB.




PernoHanbHaa auddepeHumalma
reocucTem
MOXeT obycnaBnuBaTbCs
CTPYKTYPHO-NeTporpacguyecKkumm
thaKkTopamMmun BepxXHen TOSLUN
nutocdepoil.
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CTpykTypHO-neTporpacdmyeckan
aupepeHuaume
FOPHbIX CUCTEM He OTAeNMMa
OT BIUSAHUA HA reOCUCTEMBI

MOPOCTPYKTYPbI.




JlokanbHaAa unu Tononorn4yeckas
(BHyTpUNaHawadgTHasn)
auepeHuMaLna reocucTem
onpeaensaeTcA BHyTpunaHpwadTHbIMU
reorpacduyeckKumMu NPUYUHaMM.




Hanbonee akTMBHbIM (DaKTOPOM,
obycnaenuBaroLWMUM MO3anKy
NOKanbHbIX re0CUCTEM, OTHOCUTCS
TaK Ha3blBaeMble 3K30reHHble
reomopdhoniornyeckme npoLecchbl —
MeXaHM4yeCcKoe XMMN4eCcKoe BbiBETPUBaAHME,
3PO3MOHHAA M aKKyMYNATUBHAA
LEeATEeNbHOCTb TEeKYLWMX Bod, Aedenauums,

ONON3HU U Ap.
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bonblyo ponb
BO BHYTpunaHALWagTHON
oupepeHUMaLnmn UrparoT
nepepacnpeaeneHue
CHEeXHOro NoKpoBa, ANHaAMMKA
TeMnepaTypHoOro pexuma, rnyouHa
npomep3aHuA NoYBbI, CTEMEHb
yBnaXHeHus, KPyTU3Ha CKITOHOB
OTAENbHbIX TEPPUTOPUN. -



OAaHuM U3 BaXXHeULWWunX hakTopoB
BHYTPUNaHALWagTHON
audepeHuMaLnmn ABNAETCA
PaCTUTENbHOCTb U €€ U3MEHEHMUS.




[lonroe Bpemsa NOHATHE O NaHALWagTe He
MMeno 0AHO3HAaYHOro Hay4YHoro
TONKOBaHuSA. B HacTosee Bpems
NnaHAawadgT MOXHO onpeaennuTb Kak
reHeTU4eCKnU eaNHYH reocuUcTemy,
OOHOPOAHYI0 NO 30HaNbHbLIM U a30HANbHbLIM
NpU3HaKam U 3aKno4aroLlyo B cebe
cneunduyeckum Habop conpsKeHHbIX
NOKanbHbIX reocncTem

.
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CornacHo M.A. ConHueBy ansa 06ocobneHus
nasawad)ta HeodxoauMbI cneayrowune yCcnoBuA:

1. TeppuUTOpPUA Ha KOTOPOU hopmupyeTca naHawadT
LOOJKHA UMeTb OAHOPOAHbLIN reonornyecKum
(PyHOAMEHT;

2. nocne obpasoBaHuA (hyHAaMeHTa nocneayrowias
UCTOPUA pa3BUTUA NaHAawWadgTa Ha BCEM ero
NPOCTPaHCTBE AOMKHA Oblina NnpoTekaTb OAUHAKOBO;
3. KnMMaT oAMHaKOB Ha BCeM NPOTAXeHUU naHawadTa
W Npu NIOObLIX CMeHax KnumaTuyeckux ycrnoBmmn oH
OCTaeTcs 0AHOOOpPa3HbIM.

N



HekoTopble reorpadbl
NbiTanUCb pasaennuTb KOMMNOHEHTLI
naHpwadyta Ha BeayLwime U BeAoMble UMK Ha
«CUNbHbIE» N «cnadbley




CornacHo M.A. ConHueBa KOMMOHEHTbI
naHawadTa pasmeleHbl OT caMbliX
«CUINBbHbIX» A0 CaMbIX «CJ1A0bIX»:
reonornyeckoe CTpoeHne — NIUTONOrnA —
penbed — KNMmaTt — BOAbl — NOYBbI —
PACTUTENbHOCTb — XXMBOTHbLIA MUP.




B.B. CovyaBa cuutan,

YyTO Tenno, Briara u bMoTa ABNSAOTCA
«KPUTMYECKUMU KOMMOHEHTaMWNY
reocucTeMbl, NOCKONMbKY OHU OnpeaensioT
ee 3HepPreTUKy N AUHaMUKY.




A.A Kpayknuc pasnuyaet
TPW rpynnbl KOMNOHEHTOB MO UX
cneundnmyeckum (PyHKLMAM B reocucTeme:
1. HepTHbIE (MUHepanbHbIN CYyOCTpaT K
penbed);

2. MOOMNbHbIe (BO3AYLWHbIE U BOAHbIE MAaCChl),
BbINOSHAOLME B reocucTeMe OOMEH
TPpaH3UTHbIE PYHKLMUMK;

3. aKTUBHbIE, K KOTOPbIM OTHOCUTLCA OUOTA.




[loHATHe 0 naHAawadTo0OpasyoWwmnx
chakTopax, no BUAMMOMY, npaBuibHee
CBA3bIBaTb C BHYTPEHHUMU U BHELHUM

dHepreTM4eCKMMHU BO3AEUCTBUAMM,

NOTOKaMu BeLecTBa 1 npoLeccamm,

[lpaBunbLHee, BepPOATHO, ObINIO Obl FOBOPUTL
00 3HepreTUYeCcKux paktopax
chopmupoBaHuA naHawadra.

N



BaXHO noAYepKHYTb, YTO B NaHAWAagTe He
MOXeT ObITb 0QHOro «BeayLiero» hakropa,
nbo naHawadT noasepraeTca BO3AENCTBUIO
MHOIUX (haKTOPOB, HE UCKIIOYAOLWNX APYT
OpYyra v urparLmx pasnuyHyr posb B
chopmMmpoBaHUU ero pasHOoOpa3HbIX
kayecTB U CBOUCTB. Beayluero dpakropa
«BOOOLLEe» He ObIBaeT.

-



NaHpwadytbl pasgenatoTcs
eCTeCTBEHHbIMU rpaHuLaMK,
['paHuuUbI NaHAWwadgTa UMEKT pasHoe
NPoOUCXoXaeHue U He MoryT ObITb
00BLACHEHbI AeUCTBUEM KaKoro nMbo ogHoro
«Beaywero» dhakropa.




KnumaTtuyeckue rpaHuubl naHawad)tos no
CBOEU npupoae pacnsbiBYaTbl, NOYBEHHbLIE
U reoboTaHuyeckme MoryT ObiTb W
OTHOCUTENbHO YeTKUMU U pacnibiBYaTbIMU,
reonoro-reomopconormyeckue yawe apyrux
ObLIBalOT YETKUMM.

N



dauna cnyxut nepBUYHON
(PYHKLMOHANbLHOU AYEeUKOWN naHaLwadgTa,
noaooHO KneTKe B XXMBOM OpraHu3me.
OcobeHHO bonbLION 3HaYeHNe NPUobpeTaloT
thaLMm KaKk OCHOBHbIe 00BLEKTbI
CTaLMOHapHbIX NaHAWaATHbIX
nuccrneanoBaHUM.

N



OTnuyuTenbHblie 0COOEHHOCTH (haLluu Kak
aneMeHTapHOU reoCUCTeMbI —
OWHAMUYHOCTb, OTHOCUTESIbHAA
HeyCTOMYMBOCTb U HEAONTOBEYHOCTD.




[loagBUXHOCTb U OTHOCUTENbHAS
HeAONroBe4YHOCTb (haLum 03HaAYaKoT, YTO
CBA3M MeXAYy UX KOMMOHEHTaMW
noaBepXKeHbl NOCTOAHHLIM HapyLEeHUAM.




Dauusa -
npeaenbHas KaTeropus reoCUCTeEMHOW
nepapxuu,
XapaKTepusyemas OgHOPOAHbIMY
yCNOBUAMU MECTOOOMTaHUA
U OAHUM OUOLIEHO3OM




b.b. lNonbiHOB pa3nuyan Tpu donblune
rpynnbl 3fieMeHTapHbIX NaHAwagToB —
anBUHanbHble, cynepakBanbHble,
cybakBanbHble.




Ypouuniuem Ha3biBaeTCA conpsxeHHan
cuctema dpauun, ooegMHAEMbIX 00OLLeN
HanpaBNeHHOCTbLI (PU3NKO-reorpacduyecKux
npoLeccoB U NPUYPOYEHHbIX K O4HOW
Me3ocopme penbeda Ha 0.AHOPOAHOM
cybcTpare.




[lo cBOEMY 3HAYEHUID
B mopdhonorum naHpwacdTa
ypouuila MoryT ObITb POHOBLIMU, UMW
LOMEHaHTHbIMKU, CyOAOMUHAHTHBLIMU U
NOAYUHEHHbIMU (BTOPOCTENEHHbLIMMU).



Ypouuila goctato4yHo pa3HOOOpa3HbI No
CBOEMY BHYTPEHHEMY CTPOEHUIO, U NOITOMY
BO3HUKIa HEOOX0AUMOCTL pasnunyaTthb
HapAAay C TUNUYHBLIMKW UK NPOCTbLIMW
ypouuLamm noaypoumila n cnoxHbole

ypouuLia




TUNUYHbIE UK NPOCTbIE YPOoUULLaA
cBsi3aHbl C YeTKO 060C001IeHHON hopMOon
Me3openbeda.
[loaypouniue — npomMexyTouyHasa eauHuLa,
rpynna ¢auuu, Bbiaensemas B npegenax
OAHOro ypouMiLa Ha CKMOHaX PasHbIX
3KCNO3NLUM.

N



Camou KpynHou Mopchonornyeckon 4acTbo
naHawadTa cuynTaeTca MeCTHOCTb,
npeacTaBnsioLwas cooon ocodbiv BapuaHT,
XapaKTepHoro Ang AaHHoro naHawadTa
COYeTaHUA YPOUMULL.




PyHKUMOHUPOBaHWe NaHAawadTa cnaraeTcA
U3 MHOXeCTBa MpoLieccoB, UMEIOLNX
(PU3UKO-MEeXaHMUYECKYH, XUMUYECKYH UM
buonornyeckyro npupoay.




Bnaroobopot -

Ba)XXHafl COCTaBHaA YacTb MeXaHM3Ma
B3aUMOLEUCTBUA MeXay KOMMNOHEHTaMW
reocucTeM U MeXxay CaMmmMmm reocucteMamm,
ero MOXHo onpepenuTb KaKk ogHO U3
rnaBHbIX (PYHKLUNOHaNbHbIX 3BEHbLEB
naHawadra.




Bnaroobopot u
reoOXMMU4eCK1Un KpyrosopoT
(MMHepanbHbIN 0OMeH BMecCTe C
ra3ooomMeHOM)
0XBaTbIBalT BCE BeLeCTBEHHbIE NOTOKM
reocuCTem




buotuyecknn obmeH BelLecTB
(«Manbiv 6MONOrMYeCcKmn KpyroBopoT»)
Hanbonee aKkTMBHAA YacTb MUHEpPASIbLHOrO
obMeHa.




Buonornyeckun metadoonusm
OCYLLECTBNAETCA 3a CYET UCNOSNb30BaAHUA
CONMHEYHOU IHEeprum.

RS-



OT UHTEHCUBHOCTU BHYTPEHHErO
dHepromaccoodbmeHa 3aBUCAT MHOrue
kayecTBa naHawadTa, B YaCTHOCTU, €ro
YCTOMYMBOCTb K BO3MYLUAOLMUM BHELUHUM
BO34eUCTBUSAM.




CnoxHasi cuctemMa BOAHbLIX MOTOKOB
NPOHU3bIBaET NaHpwadT nogooHo
KpOBEHOCHOU CUCTEME.




WHTeHCMBHOCTL BNaroobopoTa 1 ero
CTPYKTYypa cneunduyHa ansa pasHbIX
naHpwadToB U 3aBUCUT Npexae BCEro ot
dHeproobecne4yeHHOCTH M KONUYeCTBa
0CafKoB, MOAYUNHAACH 30HANbHbIM U
a3oHanbHbIM 3aKOHOMEPHOCTAM.




O6o06uwarowmm nokasarenem
BHyTpunaHawadTHOro Bnaroobopora
MOXHO CYMTaTb CyMMapHoe ucnapeHue.




Bo BHyTpunaHawadgTom Bnaroobopore
OCHOBHY0 pofib Urpaet 6mora, 0Co6EeHHO
fecHble coobwecTtBa. KpoHbl AepeBLEB
nepexsaTtbiBaloT A0 20% u bonee rogoBbIX
0CafKoB.




[ naBHOE 3BEHO
buonornyeckoro Brnaroobopora —
TpaHcnupauums.

Ha eanHuuy npoayuupyemon putomacchbl
(B cyxou macce)
pacxoayetcsa okono 400 eguHUL Macc BOAblI.
(Y pacTteHun nycTbiHb Ao 1500).
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Bruoreoxnmmyeckumn LUK Unu «Manbiu
buonornyecknm KpyroBopoT» —
OAHO U3 rMaBHbIX 3BeHbEB (PYHKLMOHUPOBAHUA
reOCUCTEM.

B ocHOBe ero — npoAyKUMOHHbIW npoLiecc, T.e.
obpa3oBaHue OpraHN4YecKoro BellecTsa
NnepBUYHLIMU NPOAYLIEHTAMWN — 3eNeHbIMU
pacTeHUsIMU, KOTOPbIe U3BNEKAOT ABYOKUCH
yrnepopga us atMmocdepbl, 30fbHble 3/1IeMEHTbI U
230T — C BOAHLIMU PaCTBOPaMM U3 NMOYBbI.

4‘




OaHUM 13 noKa3aTtesien CKOpPOCTH
TpaHcopMaL MM opraHM4ecKoro BellecTBa
MOXeT CMYXXWUTb OTHOLLEHUe roan4Hou
NepBUYHON NPOAYKLUUM K 3anacam MepTBbIX
PacTUTENbHbIX OCTATKOB:

B TyHApe — 0,02; B necax — 0,15; B nyroBbIx
crenax — 0,9; B nycTbIHAX — 25 n bonee.




XBOWHbIE AepeBbs aCCUMUNUPYIOT MEHbLLE
30J1bHbIX 3NIEMEHTOB 1 a30Ta, YeM
JINCTBEHHbIE, @ NOCNeAHNe MeHbLUe, YeM
TpaBAHUCTaA PacTUTENbHOCTb. HaumeHbLLanA
30/1IbHOCTb Y MXOB (2-4% OT cyxoro
BelLecTBa), Hanbonbluaa — y ranoguToB (A0
25%). 30NbHOCTb XBOM U NIUCTLEB AEPEBLEB
— 3-4%, opeBecHbIX XBOUHbIX — 0,4%,
NINCTBEHHbIX — 0,5%, 3NaKoB — 6-10%.
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B buonornyeckom metabonname oCHOBHas
4yacTb MPUXOAUTCH HA BaXHeuLIne
3aNeMeHTbl — OMoreHbl: a3oT, Kanuw,
KanbLWK, KpemHesem, 3aTtemM dpoccop,
MarHuu, cepa, antoMUHUN U Aap.




AbunoTnyeckKme NOTOKU BelLecTBa B
naHpwadTe B 3Ha4YUTENbLHOU Mepe
NoAYMHEHbI BO3AEUCTBUIO CUIbI TAXKECTU U
B OCHOBHOM OCYLUECTBNAIT BHELWHWE CBA3N
naHpwadra. ITo Murpauunsa He umeet
XapaKTep KpyroBopoTa, TaK Kak
rpaBMTaLMOHHbIE MOTOKU OAHOHAaMNpPaBNeHbl,
T. €. HeOOpaTUMBI.

N



JlaHpwadTHo-reorpaduyeckas CywHoOCTb
abnoTuyeckon murpaumnm BeLlecTea
nutocdepbl COCTOUT B TOM, YTO C HEW
OCYLLeCTBNAETCA natepanbHbIA NePeHoC
MaTepuana mexay naHawadgraMmm U ux
cocTaBHbIMU MOPYONOrMYeCcKUMM YacTAMU
n 6e3B03BpaTHbLIN BbIHOC BeLLleCTBa B
MupoBou oKeaH.

N



BewecTtBa B nutocdepe MUrPUpPYIOT B
naHpwadyte B ABYX OCHOBHbIX hopMax:

1. B BUge reoXumn4ecku nacCUBHbIX TBEPAbIX
NPOAYKTOB AeHyAauuMu — 00TIOMOYHOro
MaTepuana, nepemellaemoro nog AencTemem
CUIbl TAXKECTU BAOMb CKITOHOB, MeXaHNYeCKUX
npumecen B BOAE U B BO3AYyXeE;

2. B Bue BOJOPACTBOPMMbIX BELLECTB,
NOABEPXKEHHbIX NepeMeLLeHUo ¢ BOAHbLIMU
NOTOKaMu U Y4aCTBYHLLMUX B FeOXUMUYECKUX

- peakuusax. -
.



WHTEHCUBHOCTb AeHyAaLUMmn U MeXaHU4YecKoro
nepeHoca TBEpAOro Marepvana CUnbHoO
BapbUpyeT No naHawad)Tam B 3aBUCUMOCTH OT
CTeMneHu pacyneHeHHOCTH penbed)a U rnyounHb|
MeCTHbIX 6a3MCOB AeHyAaunu, NoaaTIMBOCTH
rOpHbIX NOPOA K BbIBETPUBAHMIO U Pa3MbIBY,
BeNIMYUHBbI CTOKA, Pa3BUTOCTU PAaCTUTENILHOIO
NOKpPOBa, NPEeNnsiTCTBYHOLLEro CHOCY U CMbIBY.

N



MexaHn4yecKuu BbIHOC TBepAOro Matepuana
[OCTUraeT MakcuMmyma CBoero BbiIHOCa B
ropax: B CpeaHen Asum o 2500 T/km?%; Ha

KaBkaze — 4000-5000 T/km?, 4TO
3KBUBAJIEHTHO CIOI0 Oosee 2 MM B rof.



YHUYTOXEHME pacTUTENbHOro NOKPOBa
MOXET NPUBECTU K pa3BUTUIO AeHYAALMUMN Ha
paBHWHaX A0 2-3 TbIC T/KM%, B roa Ha
neccoBom nnato B Kutae.




MoLHbIM (pakKTOPOM ypaneHusa TBepAaoro
MmaTtepuana cnyxut gednauus. MbinbHbie oypu B
CpeaHen A3umn n KaszaxcrtaHe BbIHOCAT U3
nnakopHbIX noys 10-100 T/km? BewecTBa, U3
necyaHbIX MaccmBoB — 5-10 T/km?, a U3
conoHyakos 100-1000 T/km?, nbinbHas 6yps B
CLLUA B 1934 roay, yHecna 3a cyTku 300 MSIH. TOHH
NOYBEHHbIX YacTuL, C NAowWaau 3 MiH. Km?

(c cenbxo33emensb), B cpeaHemM no 100 TOHH ¢
KaXA0ro KBaapaTHOro KUNomeTpa

N



Conu atmochepHbIX 0CaaKoB,
BblNagaloLWwnx Hap CyLleu,

UMEIOT pa3fiMyHoe NPoUCXoxaeHune — Kak
BHelLHee (OKeaHW4yecKoe, ByNIKaHU4YeCKoe),
TaK U BHYTPeHHee (nocTynaeT npw
UCNapeHUn u TpaHcnMpauum, a Takxke NyTem
BbIMbIBaHMA U3 MblneBaTbIX YacTuL,
BblHOCA U3 CONTIOHYAKOB).




[lyTv panbHeuwen murpalmm NOHOB,
NnocTynarwmx B naHAawadgT ¢
aTMoCcdepHbIMU 0CaaKaMu, pa3HOODOpasHbI.
Ho Gonbluas unv MeHblLas Aons Conewu,
coaepxawymxcs B NOYBEHHbIX pacTBopax
nepexsaTbiBaeTCA KOPHAMU PACTEHUN W
BOBJNieKaeTcA B OMoNornyeckumn KpyroBopor.




[lo cBOMM macwiTabam GMoTUYECKME NOTOKK
BO MHOroM npeBocxoaaT abnotnyeckue. B
abMOTMYECKMX NOTOKAX AOMUHUPYET
fatepanbHas COCTaBNAOLWAA, OTHOCSLAsACH
K BHEWWHUM CBSI3IM reocucTem, B
bnoTuyecknx — BepTuKanbHas
cOoCTaBnsloLas, OTHOCALLAACS K
BHYTPEHHUM CBA3AM.

N



PYHKLMOHMPOBAHWE re0CUCTEM
COMpPOBOXAaeTCA NOrnoLeHnem
npeobpa3oBaHneM, HaKOMNEeHUeM U
BbICBOOOXaAeHWeM 3Hepruu. lepBuyHble
NOTOKMN 3HEepPrun NocTynaroT B naHAWwadT u3
BHE — U3 KOCMOCA U 3eMHbIX Heap.



3a cYeT CONTHEeYHOU IHEpPrun
ocyLlecTBNAeTCA BHYyTPEeHHNUEe O0OMEHHbIe
npouecchl B naHawadTe, BKNoYas
BMaroobopoT u metabonusm, a Takxe
LUPKYNALMIO BO3AYLWHbLIX Macc U ap.



[loTOK cymMapHOU paauauum c
NOBEPXHOCTU CYLUN COCTaBNSAET B
cpeaHem okono 5,600 MOx/km? B rog,
a pagvaLuvoHHbIN banaHc —
2,100 MIx/km? B rogp.




[loTepa paanauunmn Ha oTpaxeHue
Koneobnetcs B 3aBUCUMOCTHU OT XapaKTepa
NOBepPXHOCTU NnaHAwwadTa.
Anbbeno csexero cHera 0,80-0,95, Tarowwero
cHera - 0,30-0,60, 3eneHoro TpaBOCTOA —
0,20-0,25, xBonHoro neca — 0,10-0,15,
nucteeHHoro rneca - 0,15-0,20.




B BbICOKMX M YMEPEHHbIX WwupoTax 2-5%
pagMaLMoOHHOro Tenna pacxoayercs Ha
TasiHMe CHera, NbAa, Ce30HHOWU Mep3No0Thbl B
noyBse U AeATeNIbHOro Criosl MHOroNIeTHEN
Mep30Thl.




B TpaHchopmalmm conHe4yHOWN aHeprum
BaXXHeWLLasa ponb NpUHaanexuT onore. B
npouecce hoTtocUHTEe3a Ha 1T
aCCMMUNUPOBAHHOrO yrnepoaa
notpeodnsercsa 3,8 Kkan aHeprum.



CopepxaHue 3Hepruu B 006pa3oBaBLLEUCH
chuTomMacce onpegensiercs no
KanopUNHOCTH
(TennoTe cropaHnA opraHU4ecKoro
BellecTBa), KOTopas B cpegHem bnu3ka K 4,5
Kkan Ha 1 r cyxoro BeLyecTBa



HekoTopas 4yacTb
aKKyMYynMPOBaHHOW COSNTHEYHOU 3HEpPrun
COAEPKMUTCA
B MEPTBOM OpPraHM4yeCcKoM BeLyecTBe
(B noacTunke, no4BeHHOM rymyce, Topde).



B naHawadytax cnegyer pasnuyaTh ABa
OCHOBHbIX TUNa U3MEHEeHUN, KOTopble
J1.C. bepr Ha3Ban
obpaTtumble n HeobpaTUMbIe




Bce obpaTuMble un3MeHeHus naHpwadTa
obpa3ylT ero gMHaMuKy, Toraa Kak
HeobOpaTUMble CMeHbl COCTaBNAIT

CYLWHOCTb ero pa3BuTus.




[uHaMmuKy naHpwacdTa MOXHO onpeaennuTb
KaK CMeHY COCTOAHUSA reoCUCTEM B paMKax
04HOro MHBapuaHTa, B TO BpeMS Kak
pa3BUTHE eCTb CMeHa CamMoro UHBapuaHTa.




[loa cocToAHMEM reOCUCTEMBI
noapasymeBaeTca
ynopsiAo4eHHoe COOTHOLIEHNe napaMeTpoB
ee CTPYKTYpPbl U hyHKLMUU B onpeaeneHHbIN
NPOMEXYTOK BPEMEHM.




3aKOHOMEPHbIX nepexoa
OAHOro COCTOSIHUA reoCUCTEMbI B Apyroe
onpeaensieTcs
KaK noBeAeHne NpupoaHbIX
TeppuTOpUanbHbIX KOMMIIEKCOB.



M.J1. BepyyawBunu BBen NOHATUE O CTeKcax,
KaK cpeaHeCcyTOYHbIX COCTOSAHUU reOCUCTEM,
00yCNOBMEHHbIX rMaBHbIM 00pa3oMm
NonoxeHueM faHHbIX CYTOK B ro40BOM
LuKne pyHKLUMOHMPOBAHUA U KonebaHMAMN
LUPKYNALUOHHBIX MpOoLIeccoB B aTMocepe.




[nHamuka naHawacdTa B 3Ha4YMTENIbHOW
CTeneHn MMeeT PUTMUYECKUN XapaKTep.
Hapagy ¢ CyTOYHbIMU ¥ CE30HHbLIMU
PUTMaMM CYLLECTBYIOT U BeKOBble PUTMb.
OHu cBAA3aHbI C NPOSABNIEHNEM COSTHEYHOMW
aKTMBHOCTU. A3BecTHbI 11-neTHue, 22-23-
neTHue putMmbl, putmbl 80-90, 160-200 ner,
cBepxBekoBou putm — 1850 ner, 370 ThbIC.
net, 165-180 MITH. ner.
N
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[loa yCTOUYMBOCTLI CUCTEMDI
noapasymeBaeTcsl ee COCOOHOCTb
COXPaHATb CTPYKTYpY Npu BO3AEUCTBUM
BO3MyLLarLWuX hakTopoB Unu
BO3BpallaTbCs B NpexHee COCTOSHWE Mnocre
HapyLeHwus.




NuHamuka naHpwadTa
nMeeT ONM3Koe OTHOLIEHUe
K ero 3BOSIOLUN U Pa3BUTHIO,
XOTSl BOBCE He TOXAeCTBEeHHa UM.




YCTOMYMBOCTb
BCAKOro naHpwacdTa OTHOCUTENbHA
U UMeeT CBOU npeaensi.
PaHo nnu no3aHo naHawadpT
noaBeprHeTca TpaHcdopmalum
B XO04€e CBOEro pa3BuTuA




[lpu coxpaHeHun onpeaeneHHoOu
CTabUNIbHOCTU 30HaNbHbIX U a30HaNbHbIX
YyCNOBUWN BCE COBPEMEHHbIe NaHAwWagPThI

byayT octaBaTbCs YCTOUYUBLIMMU.




B kaxxaom KOHKPeTHOM criyvyae nopor

YCTOMYMBOCTU NaHawadta npeacTouT
BbISICHUTb. B 3TOM cocTouUT oaHa u3

HepeLlleHHbIX 3ag4ay naHpwadpToBeaeHUS.




CteneHb yCTOMYMBOCTU FEOCUCTEM
NPONOpPLMOHaNbHa U3 paHry.
daymm HauMmeHee YCTONYUBDIE K BHELIHUM
BO34EUCTBMAM U HaMeHee AONTOBEeYHbI.




B aeneHnn nameHeHnn naHawadgTa Ha
obpaTumMble U HeobpaTUMbIe ecTb
N3BeCTHaA YCNOBHOCTb, MOCKONbLKY NOMHOW
obpaTUMOCTH He ObIBaeT.




Bonpoc
0 NPUYUHAX UNK ABUXKYLLUX cUnax
pa3BUTUA NaHawadTa
NPUHLMNUANBHO ACEH.

B ero ocHoBe nexuT 6opbba
NPOTUBONOMOXHOCTEN U Nepexoa
KONMYecTBEHHbIX U3MEHEHUU B
KayeCTBEHHbIE.
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«MexaHu3m» pa3BuTuA naHawadgTa cCoOCTOUT
B NOCTEeNeHHOM KONM4YeCTBEeHHOM
HaKONNI€HNMN 3NIeMEHTOB HOBOWU CTPYKTYPbI K
BbIT@CHEHUA ANIEMEHTOB CTapOU CTPYKTYpbl,
YTO NPUBOAMUT K KA4eCTBEHHOMY CKa4Ky-
CMeHe naHawadTos.




b.b. [MonbiHOB pasnuyan B naHawadTe
aNeMeHThl
PENUKTOBbIE, KOHCEepBaTUBHbIE W
NporpeccuBHbIE
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Bo3pacTt naHawadyta Henb3s
OTOXAEeCTBNATb C BO3PAacTOM €ero
reonormyeckoro (oyHgameHTa unm c
BO3pacTOM CYLUU, Ha KOTOPOW OH
pa3BMBasCH.




TeopeTuyecku Bo3pact naHawadTra
onpeaensieTca TeM MOMEHTOM, C KOTOPOro
NnosiIBUIacb ero COBpeMeHHas CTPYKTypa.
CornacHo B.b. CoyaBe Bo3pacTt naHawadTa
N3MepseTCA BpeMeHeMm, NpoLieawnm ¢
MOMEHTa BO3HUKHOBEHMUSA ero
WHBapPWaHTHOro Ha4ana.

N



[lonroBe4yHOCTbL NaHAawadTa —
NPOAOIIKUTENbHOCTb €ro CyLLecTBOBaHMS.



Bcakun naHawadT nepexuBaeT ase
rnaBHble CTaguu B CBOEM Pa3BUTUMU:
1. cTaaua hopmupoBaHus;

2. CTaaus 3BONOLMOHHOIO pa3BUTHA.




[loHATME «BO3pacCT NaHAawagTa» Kak Obl
pacuneHseTcA Ha ABa:

BO3pacT NepBUYHbLIX 3IEMEHTOB
COBpPeMeHHOro naHawacdgTa B Hegpax
NPeXHen CTPYKTYPbI K
BO3pacT COBpPeMeHHOro naHawadra B
OykBanbLHOM CMbICe CroBa — Kak
CITOXMBLUErocs yCTOMYMBOro oopasoBaHusl.




3penbIv NOYBEHHbLIN NPOMUNbL CAYXUT
CBOEro poja «namMaTbi NnaHALwadgTay,
CBMAETEeNbLCTBYI 00 OTHOCUTENbHOW
yCTOMYMBOCTU BCEX DM3NKO-
reorpacpuyeckux pakTopos
no4ysoobpa3oBaHUA B Te4EHUMN BCEro TOro
BPEMEHU, Ha NPOTAXEHUN KOTOPOro
chopmMupoBanacb gaHHaa noysa.

N



CTabunbHOCTb 30HaNbHbIX YCNOBUY
BO3pacTaeT C npubnuxeHnem K aKBaTopy.



Kaxabin naHgwadr,
no sbipaxeHuto J1.C. bepra,
HeNOBTOPUM KaK B MPOCTPaHCTBe,
TaK 1 BO BPEMEHM.




NlaHpwacdTHaA Knaccupukauna umeet
bonbLloe opraHusyrowee 3HaYeHUe Kak
OCHOBA ANfl HAYYHOro ONUCaHuA
naHawadToB Bcen 3emnu unu nobou ee
4yacTu, BCKpbITUE NPobenoB HaLMX 3HAHUKN O
naHgwadtax 3emnu v nnaHMPoOBaHUS
nccnengoBaHUW.

N



Benuko npaktuyeckoe (npuknagHoe)
3Ha4yeHue Knaccudukaumm naHawadToB.



Pa3paboTka knaccudpmkauum TpeodyeT
covyeTaHuUsa UHAYKTMBHOIO U AeAYKTUBHOIO
noAxoAoB.
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BaxHenwnmM paboynm MHCTPYMEHTOM NpK
pa3paboTke Knaccudukauum naHawacgToB
CNYXWUT NaHAaLwagTHaA KapTa.




PacnpeneneHue Tenna v BRaru n ux
COOTHOLLEHKe 3aBUCAT OT LLMPOTHOW
30HaNbHOCTU, CEKTOPHOCTU, BLICOTHOW
APYCHOCTU NaHAWad)TOB U [ONMKHbI
CNYXUTb UCXOAHBLIMU «KKOOPANHATAMU» NPW
Knaccudpmkalmm naHpLwacdToB.



B KkayecTBe BbiCLUEN TAKCOHOMUYECKOU
CTyneHu Knaccudukaumm naHpwadTon
npeAnaraeTcA cYMTaThb TUN NaHALWAKTOB.




OcHoBHOU KpUTepun Ans pasrpaHnyeHus
TUNa naHawadgToB — BaXxHewULLue
rnodanbHble pa3nuymsa B COOTHOLLEHUAX
Tenna v Bnaru, B ruyapoTepMmMyecKom
peXxume naHpLWwagToB.




KnaccudpurkaumoHHbIMU NPpU3HaKaMu TUMNOB
naHpwadyToB cnyXart Takue nokasarenu, Kak
pagvauuoHHbIN banaHc, CyMMa aKTUBHbIX
Temnepartyp, KoaypuuneHTbl yBRaXHEeHUA U
KOHTUHEHTaNbHOCTM.




OOwHocTL NaHAawadToB OAHOro0 TUNA
nposiBNseTcA B BOAHOM OanaHce,
cOBpPeMeHHbIX reoMopdhoNIOrM4ecKnX n
reoOXMMmn4eckux npoueccax, ycnosusx
)XN3HU OpraHU4ecKoro Mupa, ero CTPyKType,
NPOAYKTUBHOCTU, 3anacax bmomMacchl,
buonornyeckom KpyroBopoTe BelecTs, TUNe
No4YBo0Opa30BaAHMUS.

N



OyeHb BaXXHOW XapaKTepPUCTUKOWN KaXKaoro
TUNa naHAWagToB CNYXUT Ce30HHbLIN PUTM
NPUPOAHbLIX NPOLEecCoB.




Kaxxgomy Tuny naHplwadta npucylia ceos
BbICOTHO-NOSICHAA «HAACTPOUKa», TO eCTb
0COObLIN TUN NMOSACHOCTM.




Tun naHAwWagToB —
3T0 00 beaAnHeHue naHaLwadToB,
MMeloLmMX obLme 30HaNbHO-CEKTOPHbIEe
YyepTbl B CTPYKTYpe, (PYHKLMOHMPOBAHUM W
OUHaAMUKMN.




HomeHKnaTypa TMnoB naHALWagToB
CKnaabIlBaeTcs COOTBETCTBEHHO M3 ABYX
3N1IeMEeHTOB: OAMH YKa3bIiBaeT Ha NON0oXeHue
B pAAy Tennoodecne4yeHHOCTH
(apKkTU4eckue-Tponuyeckue),

APYrou — Ha NonioXeHue B PAAY YBNaXHeHUA
(ryMuaHbIe-3KCTPOAPUAHbLIE).




CywecTByeT TpaAULUMOHHAA «30HaNbHasA»
naHawadgTHaa HOMeHKnaTypa, OCHOBaHHast
Ha UCNONb30BaHUU re000TaHNYECKUX
NPU3HAKOB (LWMPOKONMUCTBEHHbIE
naHawadgTbl, TaeXHble nNaHAWadTbI).




HomeHknaTtypa naHpwadytos,
OCHOBaHHas
Ha rMAPOTEePMUYECKUX NPU3HAKAX
bonee yHuBepcanbHa
(cybbopeanbHble ryMuaHble naHawadTbi)



Bo mHorux Tunax naHgwad)ToB
BblAeNATCA TPU NOATUNA — CEBEPHbIN,
cpegHUA U HOXHbIMN.

R ——



[MncomeTpnyecknun hakTop CRyxuT
KpUTepueM BblaeneHusa Knaccos U
noaKknaccoB naHAawadToB, oTpaXaroLwmx
APYyCHble naHawadTHbIe 3aKOHOMEPHOCTHM.




B coctaBe paBHMHHOrO Knacca
pa3nuyalTcA ABa NnoAaKnacca —
HU3MEeHHble U BO3BbIlWEHHbIe NOAKNACCHI.
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B Kknacce ropHbIx naHAawadgToB
BblAenATCA NOAKNAcChl:
HWU3KO-, CpeaHe-, U BbICOKOTOPHbIW.

R ——



Bup naHawadyta onpenensierca
cBoeobpasneM ero reosiornyecKkoro
(PpyHOaMeHTa.

R ——



[lpuMep Ha3BaHUA TUNA NaHAwWadTa —
naHawadgTbl bopeanbHble (TaeXHble)
YMEPEHHOKOHTUHETaNbHbIe
BOCTOYHOEBpOMNencKue.




[lpumep noaTuna naHawadra —
IOXXHOTaeXHble

m



[lpumep Knacca naHawadgTa -
PaBHUHHbIE

m



[lpumep nogknacca naHpwadTa —
BO3BbILEHHbIE

m



[lpumep BMAa naHpwadTa —
XONIMUCTO-MapeHHbIe Ha LioKorne U3
KapOOHaTHbLIX Naneo30MCKUX NOPOL.




B HacToAiLee BpeMs npu n3yyeHum
naHawadToB aKLEeHT aenaeTcs Ha
BbISICHEHMe cyaed npupoaHOU cpelbl B
CBAI3U C PacTyLLMM YelI0BEeYECKUM
BO3JEeUCTBUEM Ha Hee.




B npownom uccnepoBarenen 3aHumana
rnaBHbIM 0Opa3om npobnema BAUAHUA
NPUPOAHON cpefbl Ha CyAbObI
yenoBe4yecTBa.




PacTywiasa Hay4YHO-TeXHUYeCcKas MOLb
obLwecTsa nopoauna rnyboko owndbo4YHoe
npeacraBrieHne, OyaATo YenoBekK, «NOKOPAS
npupoay», 0CBOOOXAAETCA OT ee BAUAHUS.




3a Halle npeHebpexeHue K 3aKOHaM
NPMPOAbLI OHa MCTUT Yer0BeKY
HeOXWAaHHbIMU NOCNEeACTBUAMM.




YenoBe4yecTBO —4acTb NpUPOALI,
U HeobXoAMMbIM YCNOBUEM
ero CyLiecTBOBaHUA
CNYXWUT HenpepbIBHbIK OOMEH BeLLeCTB
(MeTabonnam ¢ npupogHoOu cpenomn)



3aBUCMMOCTb 00LlecTBa OT NPUPOALI He
YMEHbLUAETCH, ero CBA3n ¢ Npupoaon
CTAaHOBATCH BCe bonee CNOXHLIMU U
MHOrooopasHbIMH.




TexHn4Yeckuu nporpecc Bce TeCHee
NpUBA3bLIBAET YenoBe4eCcTBO K npupoae
MHOXX€CTBOM HOBbIX U HEOXUAAHHbIX HUTEMN.




AcTopryeckuun onbIT YenoBeyecTsa
CBMAETENbCTBYET O TOM, YTO NPUPOAHas
cpena BNUAET Ha XU3Hb noaen U Ha
obLecTBeHHOE NPOU3BOACTBO KakK
LlesI0CTHAA cUcTeMa.




WHTerpanbHoe BNUAHWE reocuctTem noboro
YPOBHA Ha COBPEMEHHOE X03AUCTBO, Ha
OCBOEHHOCTb U 3aCefIeHHOCTb TePPUTOPUN
MOXXHO NPOUNIIOCTPUPOBATL C NOMOLLbIO
NPOCTEULLUX PacyeToB.




B pacnpepeneHun cenbCKoro HaceneHun
OTYETNUBO NPOABNAETCA 30HANIbHOCTD U
B3aMMOCBS3b C NlaHALWwadTamu,




JlaHpwadTbl OKa3bIBalOT BUAHKE Ha
pa3MelleHne U pa3mepbl HaCceneHHbIX
NYHKTOB, XUIULWWHO-MHAYCTPUanbHoe
CTPOUTENLCTBO, B peKpeaLMOHHOW
OeaTenbHOCTH, B 3a00neBaeMoCTH
npUpoAHO-04aroBbIMuU OONE3HAMMU, B
Habope cenbXxo3KynbTyp, cnocobax
arpoTeXHUKU u ap.

N



B npouecce obmMeHa BellecTB ¢ NpUPOAOH
yenioBe4YeCcTBO HeN30eXHO N3MEHseT CBoe
OKpYXXeHue U BbIHYXAEHO
npucnocabnmBaTbCA K TEXHOreHHbIM
U3MEHEeHUAM NPUPOAHON Cpeabl.




[lepen YenoBeyecTBOM CTOUT 3ajaua
ONTUMU3UPOBATL CBOM OTHOLUEHUA C
NpUpoaoM.

A —



NlaHpwadTHbIe nccnegoBaHuUA NO ONTUMU3ALIMIA
NpUpoaHOU cpeAabl AOMKHbI COCTOATbL U3 ABYX
[MaBHbIX YaCTeMm:

1. BO BCECTOPOHHEM aHanu3e 4yenoBe4yeckKoro
BO34EUCTBUA HA CTPYKTYpY W
(PYHKLMOHUPOBAHUA reOCUCTEM,;

2. NPUMEHeHne NoNyYeHHbIX TEOPETUYECKUX
BbIBOAOB K pelleHNI0 KOHKPETHbIX NpaKTU4eCKnX
3afiay No paunoHanbLHOMY UCNONb30BaHUIO,

OXPaHeE, peKymﬂﬂBauMM reOCUCTEeM.



TexHoreHHble BO3AeUCTBUA Ha NaHAWadThI
TeCHO CBfi3aHbl C HapyLlEeHNeMm
rpaBUTaLNOHHOIO paBHOBECUS, UI3MEHEHUEM
Bnaroobopota 1 BogHOro 6anaHca,
HapyLweHneM OMonoru4yecKkoro Kpyrosopora
BellecTB, TEXHOreHHOU MUrpavlmen
XUMUYECKUX INIEMEHTOB U U3MEHEeHNEeM
TennoBoro banaHca.

N



HapyweHue rpaButaLMoHHOro paBHOBECHS,
NnpuBOAsLLee K MeXaHU4eCKOMy
nepemeLLeH 0 Macc B reocucTeMax MoXeT
ObITb BbI3BAHO KaK NPSAMbIM, TaK W
KOCBEHHbIM X03IMCTBEHHbIM BOAENCTBUEM.




Co3pnaHue TexHoreHHbIX chopm penbeda
CTUMYNUPYET BTOPUYHbIE FPaBUreHHble
npouecchl.

R ——



Bo MHorux naHgwadytax gnga HapyLeHus
rpaBUTaLlMOHHOro paBHOBECUA AOCTAaTOYHO
CBECTU eCTeCTBEHHbIN PaCTUTENbHbLIN
nokpoB. OCobeHHO YyBCTBUTENbHbI K 3TOMY
rOpHble NnaHawWwagThI.




Pa3BuTue rpaBUreHHbIX NpoLeccoB
TeXHOreHHOro NpoucxXoXxaeHus BegyT K
NnpaKkTUyecku HeoopaTMMbIM U3MEHEHUAM B
naHawadre.




A3 BCex 3BeHbEB BNaroobopora
HanbonblieMy aHTPONOreHHOMY
npeobpaszoBaHuIO B naHawadgTax
noaBepraeTcs CTOK.




B 30Hax u3bbITOYHOro yBnaXHeHus
OCHOBHbIM (paKTOpOM BO3AEUCTBUSA Ha
BOAHbLIW OanaHC CNYXUT OCyLIUTENbHaA

MenMopaLus.




OcobeHHO Benuko ctabunuampyroLee
3Ha4YeHue necoB, NoaAePKUBAKOLWNX
HeyCTOM4YnBOE paBHOBECHE MeXAay
KOMMOHEHTaMMN reoCMCTEM B YCNOBUAX
pacyneHeHHoro penbed)a, MHOroneTHen
MEpP3N0Tbl, HeAOCTaTKOM UMM U3ObLITKOM
Tenna u Bnarw.

N



[lpeobpazoBaHme pacTUTeNbLHOro NOKpoBa
Kak rmaBHOM YacTu bnoreoLieHo3a K
npoAayueHTa nepBMYHON buomMacchl BeaeT K
bonee unu meHee cepbe3HbIM HapyLIEHUAM
reoOXMmMmnyeckux oyHKLUN reocucTem.




TeXHOreHHbIN reoXMMU4YeCKUN KpyroBopoT —
04HO U3 caMbIX creundryecKux u
TPYAHOKOHTPONUpPYEMbIX NPOSABREHUN
COBpeMeHHOro BMellaTeNnbCTBa YenoBeKa B
(PYHKLUOHUPOBAHUE reOCUCTEM.



MHorve TeXHoreHHble 351eMeHTbl HaYMHAIOT
MUrpauuio B Bo3ayLwHoun cpepe. OCHOBHYO
Maccy BbIOpocoB B aTMocd)epy COCTaBnsAET
puokcua yrnepoaa — 10-15 mnpAa. TOHH
exerogHo.




CepHUCTbIN aHrMAPUA OKasbiBaeT BpeaHoe
BNUAIHWE Ha ApPeBeCHY0 PacTUTENbHOCTb.
OH cnocobcTBYeT Ha BO3HMKHOBEHME
KUCNOTHbLIX AOXAEW.




BOoNbLWKMHCTBO TeEXHOreHHbIX BbIOPOCOB
NPOXOAUT Yepe3 BOAHbIW LUK MUrpaLium.
HekoTopble U3 HAX nonagaroT
HenocpeaCcTBEHHO B PeKU U BOAOEMbI Yepes
KaHanusauuio.




KoHe4yHOe 3BeHO BOAHOW MUrpaLun
TeXHOreHHbIX BblopocoB — MupoBou okeaH.
[lpouecc 3arpsa3HeHUs oKeaHa
B OCHOBHOM HeobpaTum.




TexHoreHHoe BnusiHWe Ha TennoBowu banaHc
3eMHOW NOBEPXHOCTU U aTMOCepbl UMeeT
HenpeaHamMepeHHbIN XapaKkTep v ABNAETCA
NOOOYHbLIM pe3yNnbTaTOM X03ANCTBEHHON
LeATEeNIbHOCTM!.




CywecTByeT NnpeanonoxeHue,
yTo Yepe3 100 net
cpenHAAa TemnepaTypa Ha 3emne MOXeT
noBbICUTCA ODonee YyeM Ha 3 rpagyca
Llenbcua, 4TO NnpuBeAeT K TasHUIO
NeAHMKOBbIX MOKPOBOB M NOBbLILWEHUIO
ypoBHA MupoBoro okeaHa.




Cpeau naHawadToB BbIAENANOT:
1. yCNOBHO HEU3MEHEHHbIE
(nepBOOLITHLIE NaHAWARTbI);

2. cnabo n3meHeHHble naHawagTbI;
3. HapyLUEeHHbIe
(CUNbHO U3MEHEHHbIe NnaHpWwadThbI);
4. KyNbTypHble NaHAWadThbI.




Kputepuun KynbTypHOro naHpwadra:

1. BbICOKasA Npon3BoAUTENbLHOCTDL U
9KOHOMMYecKasa 3hheKTUBHOCTb;

2. ONTUManbHaA cpeaa AnAa XU3Hu Noaeu.




OQHO 13 OCHOBHbIX YCNOBUA NMpW
thopMupoBaHUM KYTIbTYPHOrO naHAawadTa —
OOCTUXEeHMe MaKCMManbHOW
Npou3BOAUTENIbLHOCTU BO30OHOBUMbIX
NPUPOAHBLIX PeCypPCcoB, 1 Npexae BCero
OMonorM4yecKux.




B KynbTypHOM naHawacdTe A0MKHbI ObITb
N0 BO3MOXHOCTU NpeAoTBpaLleHbl
HeXenaTtenbHble NpoLecchl Kak
NPUPOLHOro, Tak U TEXHOreHHOro
NPOUCXOXOEHUS.




PasnuyaloT Tpu rnaBHbIX HanpaBneHus
onTUMK3aLuu naHAawadgToB:
1. aKTUBHOE BO3AEUCTBUE C UCMOSIb30BAHNEM
Pa3NUYHbIX MeNIMOpPaTUBHbLIX MPUEMOB;

2. «<yxop 3a naHawadToM» ¢ cobnroaeHneM
CTPOrnX HOPM X03AUCTBEHHOro UCMONIb30BaHUA;
3. KOHCepBaLUuA, TO eCTb COXpPaHeHue
CMOHTAHHOro COCTOSIHUS.




OencTtByA
B COK03€ C NpUpoaoH,
MOXXHO AOOUTHLCA
bonbLKX ycnexos,
HeXesu nbiTasAcb MOKOPUTL ee.



CIIACHBO
3A BHUMAHH
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