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OO01mmast TpPyA0EeMKOCTh 33ET

Yacos 1o yuyeOHOMY IJIaHy 108 Bunbl koHTpONISI B cemecTpax:
B TOM YHCIIE: 3a4eThl C OLIEHKOH 7
ayJIUTOPHbIE 3aHATH 48
caMocCToATeNbHas paboTa 59,8

Pacnpeaeneﬂne YacoB IMCHUILIMHBI 10 CceEMeCTpaM

Cemectp 7 (4.1)
(<Kypc>.<CemecTtp Ha Kypce>) Htoro
Henens 16
Bup 3anaruit v | P | v | PO
Jlexuun 16 16 16 16
[IpakTuyeckue 32 (32 (32 (32

KonTtaktHas paboTa B mepuo 02 (02 (02 [0,2
TEOPETUIECKOTo 00yUeHUs

B Tom umcne uHT. 8 8 8 8
Uroro ayn. 48 |48 |48 |48
Konrakrnas pabota 48,2 48,2 | 48,2 | 48,2
Cam. pabota 59,8 159,8 [ 59,8 | 59,8

Hrtoro 108 | 108 [ 108 | 108
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Buzuposanue PIIJI 11 ucnosiHeHust B ouepeJHOM Y4eOHOM roy
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y b2 7 /
Paboyas mporpaMma nepecMoTpeHa, 00CykIeHa U 0J00peHa uis
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ITpotoxos ot 28.08. 2023 1. Ne 1
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Pabouas nporpamMma nepecMoTpeHa, 00CykIeHa 1 0J00peHa AT

ucnonaenus B 2025-2026 yqe6HOM 1oy Ha 3acefaHuu Kadeaps
Du3nYeCcKHX MPOIEcCOB TOPHOT0 MPOU3BOACTBA
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | npeoosieHue pa3pbiBa MEXKy TEXHUUECKOH U TYMaHUTApHOU KyJIbTypOii;

1.2 | o3HAaKOMJICHHE ¢ OCHOBAaMH CHCTEMHOTO ITOX0/1a U CHHCPICTUKH,

1.3 | o3HakoMIIEHHE C COBPEMEHHBIMU KOHUCNINUAMN CUHEPIETUKU TPUMEHUTEIIBHO K TPUPOJAHBIM, TEXHUICCKUM U

COoIMaJIbHBIM CUCTEMaM,;

1.4 | o3HaKOMIIEHHE C CUCTEMHBIMU OCHOBAHUSMH COBPEMEHHBIX YNPABICHUYECKUX U COIIMOKYIBTYPHBIX IIPOOIEM C MO3ULNIL

CHUHCPICTUKH,

1.5 MNPUBUTHUE HABBIKOB IIPUMEHCHUSA CUHCPICTUUCCKUX ITPUHIUIIOB ITPU PCHICHUA npo6neM YyrpaBJI€HUA 1 KOMMYHUKAIUU.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OOIl

Huxn (pazgen) OOIT: F1.0

2.1| TpeGoBaHusl K IpeJBapUTEJILHON TOATOTOBKe 00y4al0LIerocs:

2.1.1| be3onacHOCTb KU3HENAEATETLHOCTH

2.1.2 | TepmonnHaMuKa

2.1.3 | [IpoTuBOAEHCTBIE PEIUTHOZHOMY 3KCTPEMH3MY B (POPMHUPOBAHHE TOJICPAHTHOCTH

2.1.4| ®usuka

2.1.5| Dxonorus

2.1.6 | Xumus

2.1.7| @unocopus

2.2 | JUCHMILUIMHBI U PAKTUKH, A5 KOTOPHIX 0CBOEHHUE TAHHOH THCHUILTUHBI (MOIYJIs1) HEO0OX0MMO KaK

npeanecTBywuiee:

2.2.1 | KommiekcHOE 0CBOE€HHE MUHEPAIBHBIX PECYPCOB

2.2.2 | [IpoeKTUpOBaHKUE OTKPBITOH JOOBIYH MOJIE3HBIX HCKOTIAEMBIX

2.2.3 | IIpoexTupoBaHne pa3padOTKHU IOJIE3HBIX HCKOTIAEMBIX TPAIUIIMOHHBIMHA cIiocobamMu

224 HeTpa,Z[PII.IHOHHLIe T€OTCXHOJIOTUHA B pa3pa60T1<e IIOJIE3HBIX UCKOITIA€MBIX

3. KOMIIETEHIIUH OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCHUIIJIMHBI

(MOYJIST)

OIIK-14: CnocodeH NpUMEeHATh METOAbI 00ecrevyeHsi MPOMBINLIEHHOH 0€30MacHOCTH, B TOM YHCJIe B YCJIOBUAX
Ype3BbIYAIHBIX CUTYaLMIi, TP MPOU3BOJCTBE PAGOT MO IKCIJIYaTALMOHHON pa3Be/iKe, 100bIYe U NepepadoTKe MoJIe3HbIX
HMCKONAeMbIX, B TOM YHCJIe IPU OCBOEHHU PecypcoB 1iebga Mopeii 1 0KeaHOB, CTPOUTEIbCTBY U IKCILIYATAIIMH MOA3€MHBIX

00bLEKTOB

3HaTh:

Yposens 1

IMonsaTHs U npu3HaKy 0a30BbIX 3HAHUI HABBIKOB TEOPETHUECKUX H METOAOJIOTHYECKUX OCHOB HCIIONB30BAHUS
3HaHNH HOPMaTHBHO-UHCTPYKTHBHBIX JOKYMEHTOB 10 IPOMBIIUICHHOH 0€30M1aCHOCTH, B YCIIOBUSX UPE3BBIYANHBIX
CHUTYaINH, TPH IIPON3BOJICTBE PadOT 110 IKCILTYaTAMOHHOH pa3BenKke, 100bde 1 nepepadoTKe MOJIe3HBIX
HCKOIAeMBIX, B TOM YHCIIe IIPU OCBOGHUHU PECYPCOB IIenb(a Mopeil 1 0KeaHOB, CTPOUTEIBCTBY U IKCILTyaTalluu
HOJ36MHBIX OOBEKTOB.

YposeHs 2

Teopernueckre 0CHOBBI M TEXHOJIOTHIO (POPMUPOBAHHMS UCTIOIB30BATh (DYHKIMOHAT U HHCTPYMEHTHI peLICHHs
THIIOBBIX YYEOHBIX 3a1a4 MPUMEHATH 3HAHUS CHCTEM T10 00ECIICYCHHUIO IPOMBIIITICHHON 0€30MTacCHOCTH, B YCIOBHIX
YpEe3BBIUAMHBIX CHTYAIHH, IPU IIPOU3BOACTBE padOT MO 3KCILUTyaTallHOHHOH pa3Beike, 1oObIde U mepepaboTke
TIOJIE3HBIX UCKOTIAEMbIX, B TOM YHCIIE TP OCBOCHUHU PECYPCOB LIeNb(a MOPEeH 1 OKEaHOB, CTPOUTENIBCTBY
9KCILTyaTalllH TT0A3EMHBIX 00BEKTOB

Yposens 3

CyIIHOCTE M XapaKTePUCTUKH Pa3pabOTKH IUIaH HABBIKOB IEMOHCTPAIMH 0a30BBIX 3HAHHUI CHCTEM IO
MIPOMBIIUICHHOH 6€301IaCHOCTH, B TOM YHCIIE B YCIOBHUSX YPE3BBIUAMHBIX CHTYAIHH, TP IIPOU3BOJACTBE padoT 1Mo
IKCIITyaTallHOHHOM pa3Besike, Jo0ObIue U MepepaboTKe MOJIE3HBIX UCKOMAEMBIX, B TOM YUCIIE IPU OCBOCHUU
pecypcoB mienbgha Mopei 1 OKeaHOB, CTPOUTEIBCTBY U OKCILTyaTalluy MOA3EMHBIX OOBEKTOB.

YMmeTh:

Yposens 1

Pemars THIOBEIE yueOHBIE 331a4H € JEMOHCTpanuel 6a30BbIX HABBIKOB TEOPETHYECKUX H METOHOJIOTHUECKIX
OCHOB HCITIOJIb30BaHMS 3HAHUH HOPMATHBHO-HHCTPYKTHBHBIX JOKYMEHTOB IT0 TPOMBIIUICHHOH 0€301T1acCHOCTH, B
YCIOBUSIX Upe3BBIUAIHBIX CHUTYyaIU, IPU IPOU3BOJICTBE pabOT MO 3KCILTyaTallMOHHON pa3BeaKe, 100bIue U
nepepaboTKe MOJIE3HBIX NCKOIAeMBIX, B TOM YHCIIE IIPH OCBOCHUH PECypcoB Ieibda Mopeil U OKeaHOB, CTPOH-
TEJIECTBY M SKCIUIyaTaI[lH TT0A3eMHBIX 0OBEKTOB.

Yposens 2

BriOmpats 1 NCTIOB30BATh PEIICHHS THITOBBIX YI€OHBIX 3a/1a9 IPHMEHSTh 3HAHHUS CHCTEM IT0 00eCTICYEeHHIO
MIPOMBIIUICHHOH 6€301aCHOCTH, B YCIOBUSAX UPE3BBIYAHBIX CUTyaluii, IpH MPOU3BOACTBE PabOT MO
JKCIITyaTallHOHHO pa3Besike, JoObIue U MepepaboTKe MOJIE3HBIX UCKOMAEMBIX, B TOM YUCIIE IPU OCBOCHUU
pecypcoB nienbha Mopeit 1 OKeaHOB, CTPOUTEIBCTBY M AKCIUTYaTaIlUH ITOI3¢MHBIX 00BEKTOB.




Yposens 3

OmnpenensaTs HABBIKK pa3pabaThIBATh IIJIaH HABBIKOB JEMOHCTPAUU 0a30BBIX 3HAHUH CHCTEM I10 IPOMBIIIICHHO
0€30I1aCHOCTH, B TOM YHCIIE B YCIOBHAX UPE3BBIYANHBIX CUTYaLMH, IPH NIPOU3BOACTBE PabOT MO
9KCITyaTallMOHHOM pa3Benke, JOObIue U ImepepadoTKe MOJIE3HBIX HCKOMIAEMBIX, B TOM YHCIIE IIPH OCBOCHHUH
pecypcoB nienbda Mopeil 1 0KeaHOB, CTPOUTEIBCTBY M IKCILTyaTaIllH ITOI3¢MHBIX 00BEKTOB.

Baanernb:

Yposens 1

Hassikamu paboThI ¢ yueOHOM TUTEpaTypoil, 0CHOBHON TEPMUHOIOTHEH 3HAHWH HOPMAaTHBHO-HHCTPYKTHBHBIX
JOKYMEHTOB I10 IPOMBIIIIIEHHOHN 6€30aCHOCTH, B TOM UYHCJIE B YCIOBHUSX UPE3BbIUAHBIX CUTYyallUi, IpH
IIPOM3BOJICTBE PabOT IO AKCILTyaTallMOHHOM pa3BeaKe, T0ObIIe U epepaboTKe MOIE3HBIX HCKOTIAEMBIX, B TOM YHCIIE
IIpY OCBOEHUHU

pecypcoB nienbda Mopeil 1 0KeaHOB, CTPOUTEIBCTBY M IKCILTyaTalluU ITOI3¢MHBIX 00BEKTOB.

YposeHs 2

HaBpikaMu HCIIOJIB30BaHUS PELICHHUS TUIIOBBIX YUEOHBIX 3a/1a4 IPUMEHSTh 3HAHUS CHCTEM IO 00ecreueHUI0
IPOMBIIIJICHHOHN 0€301acHOCTH, B YCIOBUSX YpPE3BbIYaHBIX CUTYALMH, TP IPOU3BOICTBE PadoT 110
9KCITyaTallMOHHOM pa3Besike, JOObIUe U ImepepadoTKe MOJIE3HBIX HCKOMIAEMBIX, B TOM YHCIIE IPH OCBOCHUH
pecypcoB nienbda Mopeil 1 0KeaHOB, CTPOUTEIBCTBY M IKCILTyaTallu ITO0I3¢MHBIX 00BEKTOB.

VYposens 3

HasbIkamu pa3pa0aTbIBaTh IJIaH HaBBIKOB JEMOHCTPALUH 0a30BBIX 3HAHHH CHCTEM IO MIPOMBIILICHHOH
0€30M1acHOCTH, B TOM YHCIIE B YCIOBHAX UPE3BBIYANHBIX CUTYaLMH, IPH HPOU3BOACTBE PadbOT MO
9KCIITyaTaIl[MOHHOM pa3Besike, JOObIUe U IepepadoTKe MOJIE3HBIX HCKOMIAEMBIX, B TOM YHCIIE IPH OCBOCHUH
pecypcoB nienbda Mopeil 1 0KeaHOB, CTPOUTEIBCTBY M IKCILTyaTaIllH ITO3¢MHBIX 00BEKTOB.

B pe3yabTaTe ocBOeHHSI THCHUILUIHHBI 00yYAIOIIMIiCs T0KEH

3.1|3nars:

3.1.1

KITFOYEBBIC UIE€U CUHEPICTUKU,

3.1.2| OCHOBBI CUCTEMHOTO IIOJIX0J]d U CUHEPIETHKH;

3.1.3| ocobenHoCcTH 00pa3oBaHus U QYHKIIMOHUPOBAHUS OTKPHITOHN CIOMKHON CHCTEMBI,

3.1.4 | mpuHIUIB! 3 PEKTUBHOTO B3aMMOICHCTBHS YacTeH U LIeJI0T0;

3.1.5 COBPEMCHHBIC KOHICTIIHUU AETCPMHUHU3MA IIPUMEHUTECIIBHO K ITPUPOAHBIM U COHUAJIBHBIM CUCTEMAM;

3.1.6 | cuCTeMHO-CHHEPTeTHYECKIE MOJIENIN IBOJIIOLUH;

3.1.7| 0coOEHHOCTH yIpaBICHUS HEPAPXUICCKU OPTAHU30BAHHOMN CHCTEMOIA;

3.1.8 | npoOaeMbl MOACTUPOBAHUS CIOKHBIX HETUHEWHBIX CUCTEM.

3.2| Ymern:

3.2.1

PACKPBITH COACPIKAHUC 0a30BBIX KaTel"OpI/Iﬁ TCOpHUHU CUCTEM U CUHCPICTHUKU,

3.2.2| oueHuTsb (hu3MUECKUE, ICUXOJOTHYECKHE, UCTOPHUECKUE U COLIMATIbHBIE SBJICHUS C TOUKH 3PEHUS] CUCTEMHO-

CHHCpI‘GTquCKOﬁ MCTOJOJIOTHUH;

3.2.3 | onpenenuTh MPoOIeMbl, CBI3aHHBIE CO CBOOO0M BBIOOpA U HEOOXOAUMOCTBIO B TOUKE OHdypKaIuu;

3.2.4| BBLOCIUTD YNPABILAIOIUE IAPAMETPHI U IAPAMETPBI IOPAIKA IPH PACCMOTPEHUU KOHKPETHBIX CIIOKHBIX CUCTEM;

3.2.5 | oleHUTH BO3MOXKHOCTH 3((HEKTHBHOTO B3aMMO/ICHCTBHS Pa3INIHBIX YPOBHEH CUCTEMBI;

3.2.6 | onpenenuTh GPaKTOPHI, BEAYIIHE K COCTOSHUIO KPU3HCa CUCTEMBI,

3.2.7 | IpUMEHUTH CUCTEMHO-CUHEPTETHYCCKHI TT0IX01 B CBOCH MPO(ecCHOHATLHOM ACSITEITbHOCTH.

3.3| Biagers:

3.3.1

HaBBIKAMU ITyOINYHON peyun, apTyMEeHTAallUH ¢ IPUMEHEHHEM KaTeTOpUaIbHOTO ammnapaTa CHHEpIeTUKY;

3.3.2 | HaBBIKAaMH BCACHUA I[I/ICKYCCPII?I " IIOJICMHKH C HOSI/IHI/Iﬁ CUCTEMHO-CHUHCPICTUICCKOTO NMMOAX0Aa,

3.3.3| ciocOGHOCTBIO OLICHKH KPUTUYECKUX CUTYalMi B KOJUIEKTHBE U BbIOOpa 3(h(heKTUBHBIX MyTeH BHIXOA U3 HUX;

3.3.4| OCHOBHBIMH IMPUHIUIIAMHA YIIPABJICHUA, HAIIPABJICHHBIMA HAa COXPAHCHUE LCTIOCTHOCTU CUCTEMBI,

3.3.5 | HaBBIKaMU IPUMEHEHHSI CHHEPIeTHYECKUX TIPHHITUITOB IIPU PEIICHUH MPOOIIeM YIIPaBICHUsI 1 KOMMYHHKAIIHH.

4. CTPYKTYPA U COAEPKAHUE AU CLHUIIINHBI (MOIY.I5T)

Kopn
3aHATHS

HauMeHoBaHue pa3iesioB u

Hnre
PAaKT.

Komneren-
107071

Cemectp | Yacos

/ Kvypc

Jlutepatypa IIp.

IoAr.

IIpumeuyanue
TeM /BH 3aHATHS/

Paznen 1. CunepreTnka Kak
HOBas1 napaaurma. Pazgurue
yepe3 HEYCTOHYUBOCTH

1.1 OCHOBHBIE IPUHIIHITEI 7 2
CHHEPreTU4eCKOTO
mupoBuaeHus. KiroueBsie nuaeun 33
cuHepreTuku /JIex/

OIIK-14 J1.1J12.1

J12.3J13.1




1.2 HcTopust BOSHUKHOBEHUS U OIIK-14 JI1.1J12.3J13.
PasBUTUSL TEOPUU 1
caMOOpraHu3aIy u 93
cunepreruku /I1p/

1.3 CuHepreTruka Kak eJuHas Hayka OIIK-14 JI1.1J12.3
o equHoi npupoe /Cp/ JI2.6J13.1

1.4 CrnoxHocTh B ipupoe /JIek/ OIIK-14 JI1.1J12.2 JHuckyceuns Ha

JI2.8J13.1 temy "Uro
Takoe
caMoOpraHusail
nus"
MIPUMEHUTEIbH
0 K MIPUPOTHBIM
nporueccam

1.5 SIBnenue OIIK-14 JI2.3J13.1
CaMOCTPYKTYPHUPOBaHUsI B 98
JIETOHALIMOHHOM BOJIHE
HU3KOIUIOTHBIX B3PBIBUATHIX
cmeceit /TIp/

1.6 Cno>XHOCTh B TUJIaHETAPHOM U OIIK-14 JI1.3J12.6J13.

KOCMHYECKOM MacmTadax. 1
Slueuncras cTpyKTypa

Kocmoca /Cp/

Paznen 2. IluccunatuBHas

CaMOOpPraHu3anus U 3aKOHBI

TepPMOANHAMUKH

2.1 JuccunatuBHbIE CTPYKTYPBL: OIIK-14 JIT.1J12.8
0COOCHHOCTH MEXaHHU3Ma HX JI2.11J13.1
obpazoBanus /Jlex/

2.2 TopHo-TexHONIOTHYECKHE OIIK-14 JI2.11J13.1
MIPOLIECCHI KaK JUCCUIIaTUBHAS 27
cTpykrypa /TIp/

2.3 Knacrepsl, ¢hymiepeHsl. OIIK-14 JIL.1J12.7
Mexanusm obpazosanus /Cp/ J12.8

JI2.9J13.1

2.4 ITepBoe u BTOpoe Havana OIIK-14 JI1.1
TEPMOIUHAMUKH JI1.3J12.4
NIPUMEHUTEIBHO K OTKPBITOH JI12.9713.1
cucreme. [loHsaTHE SHTpOTIHU U
mpobJeMa «TEIUIOBON CMEPTH)

Bcenennotii. /Tlp/

2.5 Poub sHTpOTIMN M HHPOpMAITUN OIIK-14 JI1.1J12.2

JuLst )kuBOTO opranusma /Cp/ J12.8
JI2.9J13.1

Paznen 3. CiioxkHas nesnocTHast

CHCTEMA M ee CBOlcTBa

3.1 CBO¥CTBa CHCTEMHEI, OIIK-14 JI1.1J12.2
00yCIIOBIIEHHBIE €€ CI0KHOCTBIO, JI2.9J13.1
OTKPBITOCTBIO,

HeNMMHEHHOCTHIO /JIek/

3.2 IToBenenune Macc 1 OpraHu3anus OIIK-14 JI2.3J12.5 JebaTsl HA
KOJUIEKTUBOB KaK J12.6J13.1 TeMy
CHUHEpPreTUYeCcKre 25 "IToBenenue
nponeccst /TIp/ Macc ¢ TOYKH

3pEHHS
CHHEPreTH4ecK

0ro0 IOJX01a
(10 paboram
JleGoHa,
Kanertn u

21I).)"




33

Ponb sHTpONUIHBIX IPOLECCOB B
MOJIAEPKaHUHM TOMEOoCTas3a
TOPHOTO 00BEKTa ¥ TOPHO-
TEXHOJIOTUYECKUX

npoueccoB /Cp/

OIIK-14

J12.6 J12.7
JI2.11J13.1

34

dpakTaiabHas CTPYKTYypa.
Kpurepuu kpacoTsl B Hayke U
uckyccrse /Jlex/

OIIK-14

JI1.1J12.9J13.

1

Huckyccus Ha
temy "Uro
Takoe Kpacorta?
Kpurepun
KpacoThl €
Hay4YHOU TOYKHU
3peHus"

3.5

OpakTalbHbIEe CTPYKTYPHI
TEKTOHMYECKUX Pa3JIOMOB B
TOPHBIX MacCHBaX.
MaremaTnyeckue MHOKECTBA C
(dpakransHO# cTpykTypoit /IIp/

OIIK-14

J12.2J13.1
310

3.6

®pakranbHas reoMeTpHs
TIPUPOJIBL.

@pakxranbHbIe CTPYKTYPHI HA
MOBEPXHOCTH 3eMJIM U B KOCMOCE

/Cp/

OIIK-14

J12.2
JI2.10J13.1
39

Paznen 4. IBosonus cJa0:KHOM
1EeJOCTHOM CUCTEeMBbI.
Pacmimpenne aHTponHoro
NPUHIMIA B CHHEPreTHKe

4.1

JleTepMHHUPOBAHHBIA U
BEpPOSITHOCTHBIH 3TaIbl
9BOJIIOLIMHU CJIOKHOTO
nenoro. /Jlex/

OIIK-14

JI1.2712.4
JI2.11J13.1

4.2

Bugypxamus, arTpakrop.
VYnpasnseMblid
xaoc /I1p/

OIIK-14

JI1.2J12.6
J12.12J13.1

Huckyccus Ha
TeMy
"Bo3MoOKHaA T
cBoOoma
BEIOOpA.
VYnpasnenue
CcB00OI0¥ - YTO
31O Takoe?"

43

OO6parHast cBsi3b. MeXaHU3MBI
camoyckopenus /Cp/

OIIK-14

JI1.2J12.5
J12.9J13.1
392

44

Tparchopmanus COBpeMEHHOTO
Hay4HOTO

U UHKEHEPHOTO MBIIIJICHUS 110/
BIIMSIHUEM CHUCTEMHO-
CHUHEPreTHYeCKOn

Metoponoruu /JIex/

OIIK-14

JI1.2J12.1
JI2.13J13.1

4.5

Hay4Ho-TexHUYIeCKast MOJIUTHKA
u

npobJieMa yrpaBlIeHUs HAYIHO-
TEXHHYCCKUM MIPOTPECCOM
o0mecTBa ¢

TOYKH 3peHus cuHepreTuku /IIp/

OIIK-14

JI1.2J12.5
J12.6J13.1

4.6

YenoBekopazMepHbIE
TEXHUYECKUE

cucteMsl. [IpobaeMsr ux
BOCIPOU3BOJCTBA C TOUKH
3peHus

cunepretuku /Cp/

OIIK-14

2.4
JI12.13J13.1

4.7

[uxnuueckuii xapakrep
9BOJIOLHOHHBIX NIPOIECCOB.
CunepreTka B KOHTEKCTE
KynbTYpHI /JIex/

OIIK-14

JI1.2J12.5J13.

1
35




4.8 Kocmuueckue puTMbl U PUTMBI 7 4 OIIK-14 JI1.2J12.9
yenoBeka. Micropuomerpuueckue JI2.11J13.1
ukiel Ymkesckoro. /TIp/ 24
4.9 CuHepreTrka Kak crocoo 7 3,8 OIlK-14 JI1.1
HUHTErpauuu JI1.2J12.6J13.
€CTECTBEHHOHAYYHOTO U 1
TyMaHUTapHOTO 24
obpazosanmus. /Cp/
4.10 Pedepar /Cp/ 7 24 OIIK-14 JI3.1
4.11 /KpTO/ 7 0,2 OIlK-14 JI3.1
4.12 /3auérCOn/ 7 OIIK-14 J3.1

5. ®OHJ] OHEHOYHbIX CPEJICTB

5.1. KouTposabHbIe BONIPOCHI M 3aJaHUS

Tembl 1e6aTOB U AUCKYCCHIL:

1. YTto Takoe caMOOpraHu3alys IpUMEHUTENbHO K IPUPOIHBIM Mpoleccam" .

2. Yto Takoe kpacora? Kpurepuu KpacoTsl ¢ Hay4yHOU TOUKH 3peHUs".

3. [ToBeneHne Macc ¢ TOYKHM 3pEHHsI CHHEPTeTUYecKoTo moaxosa (o paboram Jlebona, Kanertu u np.).
4. Bo3mosxHa i1 cB0O0a BeIOOpa. YnpaBieHue cB000A0i- 4TO 3T0O Takoe?

Bonpocs! k 3k3aMeHy

Bomnpocs! anst mpoepku ypoBHs o6yuerHocTd 3HATD:

1. IIpeaTeyn CUHEPTETUKU B MUPE HAYKH.

2. CuHepreTyka Kak HayKa O CJIOXHOM.

3. MeXAuCIMIIIMHAPHOCTh CUHEPIETUKY.

4. KntoueBble UA€H U 33Ja4ll CHHEPIeTUKH.

5. Tursl cucTeM: POCThIE MEXaHNUECKUE CUCTEMBI; CHCTEMBI C 00PATHOH CBA3BIO; CHCTEMBI C CAMOPA3BHTHEM
(caMOOpraHu3yIONINECs] CUCTEMBI).

6. SIBneHus caMOOpraHU3alyy B XUMHU.

7. TernoBast KOHBEHIMSI KaK MPOTOTHII SIBJICHUH CaMOOPraHU3aIUU B (PU3HKE.

8. Camoopranm3anus Kak MEXaHH3M TBOPYECKOTO MBIIIJICHUS.

9. Ci10’XHOCTB B IJIAHETAPHOM M KOCMHYECKOM MacCIITadax.

10. 3akpbITas ¥ OTKpHITas CUCTEMA.

11. TepmoarHaMuKa U CHHEPreTHKa: UCTOPHS UX B3aUMOJEHCTBUSI.

12. Iuccunanus sHeprud. Busl sHepruu.

13. luccunaTuBHAs CTPYKTypa, €€ CBOICTBA, MEXaHI3M 00pa30BaHMUS.

14. YopsiA0ueHHOCTb U KOPPEJISIIHH.

15. Cno>xHoe 11e710€ U €T0 CBONCTBA.

16. @paxransr. Camononobue MpoIeccoB Ha Pa3IHIHBIX YPOBHSX.

17. KorepenTHoe BemiecTBo. COCTOSIHUE KOTEPEHTHOCTH MPUMEHUTENBHO K CII0KHOH cucteme. CBepXU3ITyueHHE.
18. HennueltHOCTH 1 00OpaTHBIC CBSI3H.

19. MupoBO33pEHUYECKUI CMBICI IOHSTHS «HEJIMHEHHOCTDHY.

20. budypxarus u HapyIIeHHe CHMMETPHH.

21. Artpakropsl. Llenn pyHKINOHMPOBAHUS CI0XKHOTO 1IEI0TO MPUMEHHUTEIBHO K ITPOLIEccaM FOpHOTO ITPOU3BO/ICTRA.
22. ®nyKTyaluuu U Cly4yaiHOCTb.

23. Ynopasisonye napamMerpsl 1 HapaMeTpsl IOPsAKa.

24. CuHepreTH4eCKUe MPUHIUIBI MATKOTO yrpaBieHus. O00CHOBAaTh BO3MOKHOCTb UX MIPUMEHEHHUS! B TOPHOM MPOU3BOCTBE.

25. CamonoiepKHBaIOIMECT U CAMOYCKOPSIIOIIUECS MPoLecchl. MexaHH3Mbl CaMOyCKOPEHHSI.

26. PexxuMe1 ¢ ob6ocTpeHneM.

27. Tunepbonuueckuii xapakTep pocTa HaceIeHUs 3eMIIH.

28. ITapameTpsl, onpeeNnsonre KOIUIeCTBO CTPYKTYP B CIIOKHOM HEIMHENHHOH chucTeMe.

29. CuHepreTrka Kak clioco0 HHTEIpallly €CTECTBEHHOHAYYHOTO M TyMaHUTAPHOTO 00pa30BaHUs.

30. IIpHHIUIIEI CHCTEMHO-CHHEPTETHYECKOTO OX0/1a U 6€30IMacHOCTh TOPHOTEXHOIOTHYECKUX TIPOIIECCOB.

Bomnpoce! st nposepku yposHs o0yueHHoct YMETh:

1. OOBsACHNTE OCHOBHBIE PA3IHYHS MEXK/Ty HEKIIACCHUECKUM U TIOCTHEKJIACCHYECKIM €CTECTBO3HAHHEM.

2. Onpenennure OCHOBHBIE METOI0JIOTHYECKHE (DYHKIIMU CHHEPIeTUKY IPUMEHUTEIBHO K TOPHOMY IIPOU3BOJICTBY.

3. OOBSACHUTE, KaK CBA3aHBI CHCTEMHBII MOX0/1, IBOJFOIHOHI3M H CHHEPICTHKA.

4. laiite 00BsCHEHHE TIOHATHIO «TPAHCIUCIAIUINHAPHOCTEY MPUMEHHTEIFHO K CHHEPTEeTHKE.

B gem paznmune MexIy TPaHCANCIUILIHHAPHOCTHIO H MEXTUCIIUIITHHAPHOCTHIO?

5. OOBsICHUTE, YTO TAKOE CUHTE3 U TOYEMY CHHEPTeTHKY Ha3bIBAlOT METOJOJIOTHEN cuHTe3a?

6. DMepkeHTHOCTB. JlaiiTe onpeneneHne u 00bSICHUTE MEXaHU3M BOSHHKHOBEHUSI 3TOTO CBOMCTBA.

7. O0BsicHATE, KaKUM 00pa30M (PpakTaibHas CTPYKTypa MOJACUCTEM OTPAKACTCS Ha CBOMCTBAX CIIOKHOTO IIEIOTO.

8. O0BsACHUTE, KOTA U TOYeMy B OJJHOI! U TOif X&Ke CHCTeMe MOTYT HPOSIBIATECS JETePMHHUPOBAHHOCTD U CTOXACTUIHOCTb.

9. HaﬁTe ONpECaACICHUC HEJIMHEHHOCTH MNPUMCHUTCIIBHO K CHHECPICTUYCCKUM CUCTEMaM U 00BICHUTE MEXAHU3M €€ MIPOSABJICHUA.




10. 511 uero HeoOX0AUMO pa3HOOOpasue B cucTeMe?

11. O0GBscHUTE, YTO TaKOE KAUECTBO YHEPIUH, U KAKUM 00pa30M OHO MEHSIETCs NPH MPOXO0KACHUN Yepe3 HepapXUiecKHe YPOBHH
CJI0KHOH CUCTEMBI.

12. O6BsicHUTE pa3THIHS MEXTy HOHATHAMHE «3HTPOIISD U KHETIHTPOIIHD».

13. O6bsacuute Beipaxkenue W.IIpuroxknna npuMeHUTENHHO K TEOPUH camoopraHu3auuu «HoBbIi Auanor yenoBeka ¢ mpupoaoin».
14. Yro Takoe roMeocTa3nuc U KaKUM 00pa3oM 3TO TOHATHE MOXKET OBITh IIPUMEHEHO K TOPHOMY IPOU3BOICTBY.

15. O0BsAcHUTE, YTO TaKOE HEPABHOBECHBIC TIPOTIECCHI M KAK OHU CBS3aHBI ¢ 00pa30BaHHEM JUCCHITATUBHBIX CTPYKTYDP.

16. O6BsicHuTe, HOYeMy OubypKaLUs pacCMaTPHBACTCA KaK HEOOXOJUMBIH 37IEMEHT 3BOJIFOLUH.

17. OnHa U3 KITIIOYEBBIX UAEH CHHEPIeTHKU COCTOHUT B TOM, YTO CIIOKHOM HETMHEHHOH cHCTeMe HEeNb3s HaBsA3aTh IyTh Pa3BUTHUS.
OOBsIcHHUTE, B KAKOM CIyJae U 110 KaKUM IIPHIHHAM MOXHO TOBOPHTE 00 «YIIPaBICHUH CBOOOIOI».

18. OOBsicHHUTE, B UeM COCTOUT Pa3IN4ne MEXIY 00paTUMBIMU H HEOOpaTUMBIMHU mpolieccamMi. KakiM 06pa3oM ckopocTs
MPOTEKaHMs MPOLIECCOB CBA3aHa C MX HEOOPATUMOCTHIO?

19. O6BsicHUTE MEXaHU3M HPOLECCOB, IIPOTEKAIOMINX C 000CTPEHNEM, U UX POJIb B HBOJIIOLUH CI0XXHOH CHCTEMBI.

20. AHTpONHEIN IPUHIMI B QU3MKe U cHHEpreTHKe. OOBSICHUTE IPHYNHBI MEPOBO33PEHYECKHX JTUCKYCCHH BOKPYT aHTPOITHOTO
HIpUHIHUIA.

21. [loueMy CHHEPTETHKY Ha3bIBaIOT METOIOJIOTHYECKOH OCHOBOH (pyTyposornu?

22. O0OBsicHUTE, C YeM CBs3aHbI (DyHIaMEHTAIBHBIC OTPAHUYCHUS B 00JIaCTH MPOTHO3A ITOBEICHHUS CIIOKHBIX CHCTEM.

23. O0BsicHUTE, KaKUM 00pa30M MOXHO YIPaBIATh puckaMu. ONUIINTE YHUBEPCATBHBIA CIIEHAPHiT BOSHUKHOBEHUS KaTacTpod.
24. TloscHUTE, B YeM 3aKITFOUAETCA TEOPUS CAMOOPTAHU30BaHHOM KPUTHUHOCTH.

25. TlosicHuTe, YTO O3HAYACT BEIPAXKEHUE «(YPAKTAI €CTh KPAacoTa B IPUPOJIEH.

26. O0BsicHUTE, YeM 00YCIOBICHO Pa3INane MeKITy THHEHHBIMH U HSIMHEHHBIMI (ppaKTamamMmu.

27. ChopmynupyiiTe 1 000CHYHTE BasKHEHIINE MPU3HAKU ICTETHKH (PPAKTAIIOB.

28. PackpoiiTe conepikaHue CHHEPIeTUYECKOH MOIENHN PEKUMOB C 000CTPEHUEM.

29. OnummTe 1 000CHYHTE pOJIb 0OPAaTHBIX CBs3eH MPH QYHKIIMOHUPOBAHHUHU CIIOKHOTO IIEIIOTO.

30. PackpoliTe coaep:kaHue 3aKOHA HepapXxuueckux kommneHcanuil Cenosa.

Bompocs! m1st mpoBepku ypoBHst 00ydyenHocty BJIAJIETh:

1. ITepeuncnute OCHOBHBIE MIPUHIUIIBI CHHEPTETHKH, YKAXKATE HX 0COOCHHOCTH.

2. Kakue cucteMsl MOTYT OBITH 00beKTOM cHHepreTuku? IIpuBeauTe mpuMeps! U3 00JIaCTH €CTECTBEHHBIX, TEXHUYECKUX U
COL[MATIBHBIX CHCTEM.

3. KakuM¥ O3AIMSMHI MOKHO BBIPA3UTh B 0000IIEHHOM BHI€ HOBU3HY CHHEPTETHYECKOTO ITOIX0/1a B UCCICAOBAaHNH CHCTEM
pa3nIu4HOM mpupoas1?

4. Kaxue HOBbIE BO3MOXHOCTH U HAaIPaBICHUS U3yUeHUs] OTKPBIBACT CHHEPIeTHUeCcKas HHTEPIPeTaIs IPOLEecCoB, MPOTEKAIOMUX
B OTKPBITBIX HEPAaBHOBECHBIX cucTeMax? [IpoummocTpupyiiTe Ha mpUMepax.

5. Yro nmeercs B BUIY ITOJ YHHBEPCATHLHBIM MEXaHU3MOM, C IOMOIIHI0 KOTOPOTO OCYIIECTBIAETCS CaMOOPraHU3aINs KaK B )KUBOH,
Tak ¥ B HeXXUBOU mpupoje?

6. KaxuM 006pazoM cHHEpreTHYECKHH M0IX0/] MEHSIET CTPATETHIO HAyYHOTO MO3HAHUS, CIIOCOOCTBYET BhIpabOTKE MPHHIMIHAIBHO
HOBOM KapTUHBI MHpa?

7. MOXHO JI1 CKa3aTh, YTO BOBHUKHOBEHUE CHHEPTETHKH 3HAMEHYET HauaJlo HOBOM HayuHo peBotorn? OO0CHY#Te CBOW OTBET.
8. Onummre MexaHu3M 00pa30BaHMA U MOBEACHUS TOJIIBI C TOUKH 3pPEHUSI CHHEPIeTHKY.

9. B ueM pasnuurie moIX0J0B MpY ONMUCaHUU MoBeAeHus Macc y I.JIebona n A.JI.UnmxeBckoro?

10. Kakum 06pa3om QIyKTyaluu ¥ CIIy9aifHOCTh BIUSIOT Ha MPOIIECCHI, IpoTeKaronme B cucteme? [losicHUTE Ha IpuMepax.

11. B paMKax CHHEpreTHKU CHOCOOHOCTh K CAaMOOPTraHU3alluH BEICTYIAET KaKk aTpHOYTUBHOE CBOHCTBO MaTEPHANIBHBIX CUCTEM.
JlaiiTe 00BsICHEHUE ITOMY YTBEPIKACHHIO.

12. MOKHO JI pacpOCTPaHHUTh JEHCTBHE BTOPOTO Havala TePMOINHAMIKH Ha BCIo BeeneHnyro? O00CHY#TE CBOM OTBET.

13. YT0 C TOUKM 3peHHsI CHHEPTETUKH 03HAYACT BEIPAXKCHUE «IIEJIOE €CTh HEUTO OOJIbIIee, 9eM CyMMa JacTei»?

14. Yem siBrsieTcst Kyda necka, mrabdenb JOCOK ¢ TOYKHU 3peHHsI TEOPUH CaMOOPraHU3alui: CyMMaTUBHOM; IIEIOCTHOM CHCTEMOM
WJTH TIOJTHOCTBI0 O€CCHCTEMHBIM 00pa3oBaHueM?

15. Kakoe moHsTHE mIHpe — «1IeT0e» WK «cucreMa»? O0ocHyHTe CBOIT OTBET.

16. Kax ¢ ToukH 3peHHs] CHHEPIeTHKH PacCCMOTPETh MIOHATHE «yNPaBIaeMblil xaoc»? IIpuBeaure mpumeps! U3 001acTé Gusmueckux
U COLIMANTBHBIX CUCTEM.

17. MOHO JIM ¢ TOYKH 3PSHUS CHHEPTeTHKH 0OBSICHUTH cMBICH citoB Uucyca Xpucra: «5 EcMb myTh, 1 MCTHHA, U KU3HB)?

18. Kaxwue mnen 1 006pa3bl CHHEPIeTHKH cO3ByUHHI (prnocodmn Bocroxa? Ilosichure Ha nmpuMepax.

19. Kakum 06pa3oM paccMaTpUBAIOTCS HOHSATHS «IBOIOLMS) U «IIPOIPECC) ¢ TOUKHU 3PEHUS] CHHEPTeTUIECKOT0 1Moaxoaa?

20. Henmpu4nHHbIE BUBI JeTepMUHALUH. TpaKTOBKA MOHATHH «LEIEUCIIONHEHNUE» U «IENETOIAaTaHUe», «TENEOTOTU» U
«TEJICOHOMHS C TOUKH 3PEHHS CHHEPTCTHKH.

21. OnumuTe B cuHepreTuueckoil Tepmunonoruu cMoict ¢passl @ Hurme: «Tpu mpeBpaiieHust 1yxa Ha3Bal g BaM: Kak JyX CTal
BepOIIOIOM, TbBOM BEpOIIIO] U, HAKOHEIL, JIEB PEOSHKOM.

22. Kak MOXHO TOHSTH C TOYKH 3pECHUS CHHEpTreTHKH BhIpakeHne ®.Humme «Oyymiee ynpasiseT HAIIMM CETOIHAIIHIM JHEM»?
23. CpaBHHTE KHOCPHETHUECKUI U CHHEPTeTHYECKUI OXO0/IBI IIPH PACCMOTPEHNH (hYHKIIMOHUPOBAHHUS CIIOKHBIX CHCTEM.

24. Kak B CHHEpreTHKEe paccMaTpUBAIOTCSl KATETOPHUHU «IIPOILIOE», «HACTOsIIee», «Oynymee»? CpaBHUTE CHHEPIeTHUECKUH MOAX0
C IIPEACTABIECHUSIMU O BPEMEHH B KIIACCUYECKOH HayKe.

25. OnuiuTe MEeXaHUu3Mbl, 103BOJISIOILUE YIIPABIATh CI0KHOM LIEIOCTHOM CUCTEMOM.

26. OnummTe MoJIeNb, KOTOPast MO3BOJISIET ONpPeAeIUTh AP PEeKTHBHOE B3aHMOACHCTBHIE Pa3TNUHBIX HEPAPUXUIECKHX YPOBHEH B
CIIO’KHOM LIEJIOM.

27. O6ocHyHTE 0JTHO M3 0A30BBIX IOJNOKEHUH CHHEPTETHKH «YIPABIIATE, HE YIIPABIISD).

28. Packpoiite cMbIch BeIpaxkeHHs: «CI0XKHOE IIeTI0e MPECTaBIsAeT CO00i CIIEKTp CTPYKTYP-aTTPAKTOPOB, PA3BUBAIONINXCS B
pexuMe ¢ 000CTPEHUEM.




29. Uro o3Havaet BeIpaxkeHre: «CHHEPreTHKa 3aHUMAeTCsl U3yUEeHHEM CHCTEM, CYIIECTBEHHO BBIACTICHHBIX U3 OKPY>Kalommei
cpenbi»?

30. Kakue Monienn i 00pa3bl CHHEPTETHKH MOTYT OBITh IPUMEHEHBI TIPU Pa3pelicHUH COBPEMEHHBIX YITPABICHUSCKUX U
COLMOKYIBTYPHBIX TpobieM? [IporsuTiocTpUpyiTe OTBET MPUMEPAMHU.

5.2. TeMbl KypCcOBBIX padoT (IPOEKTOB)

HE MpeTyCMOTPEH

5.3. ®oHA OLEHOYHBIX CPEACTB

TEMBI ITPE3EHTAINI:

. CuHepreTruka Kak METOJI0JIOTHUYECKasi OCHOBA (DY TyPOIOTHH.

. CuHepreTuka, IporHo3 U yImpaBIeHHE PHCKOM.

. CuHepreTrKa ¥ MposBICHHE e¢ 3aKOHOB B IPHPOJIE U 00IIIEeCTBE.

. Camoopranu3anysi B )KHBOH W HEXKUBOU MPUPOIE.

. CuHepreTuKa U CaMOOpPraHH3aIHsL.

. CynpamoiekyJbl, KilacTepsl, QpyIuiepeHsl.

. CuHepreTuka B KyJIbType COBPEMEHHOM IIMBUIIU3AIUH.

. CuHepreTnka Kak cnoco0 MHTETPAIH €CTECTBEHHOHAYYHOTO ¥ TYMaHUTapPHOTO 3HAHUSL.
. budypxanuu, nuHaMUYEcKuit Xaoc U Teopust KaTacTpod.

. 3eMHO€ 3X0 COJTHEYHBIX OYpb.

. ITopsimox — 6ecopsaa0K B IPHPOTIE.

. «3070TO€ CeYeHHe)» U rapMOHU3ALUS [IPOIIECCOB B HEXKHUBOII U KUBOH Ipupoe.
. 00 screTnke GppakTanoB ¥ GPaKTaTLHOCTH UCKYCCTBA.

. AHTHYHBIC TIPEACTABICHUS O CTPYKTYpPHOI TApPMOHUH MHpA.

. CuCTeMHO-CTPYKTYpHBIH XapakTep OpraHU3allui MaTepHaIbHOTO MUPA.

. Bmusaue Kocmoca Ha xu3Hb Ha 3emie.

. [IpoGnema BpemeHU B pU3HKE, XUMHHU, OUOJIOTHH ¥ CHHEPTETHKE.

. Mup kak pa3BOEHHOE €MHCTBO: COCTOSHUS TapMOHUH U JUCTAPMOHHH, OPSIIKA U Xaoca.
. «Du3nueckue pakTopsl HCTOPHUYECKOTO mporecca» A.JI. UHKEeBCKOTO B CBETE CHHEPICTUKH.
. Unen YmxeBckoro o LUKIMYHOCTH IIpoueccoB B Kocmoce u Ha 3emie.

. 'mo6abHBII SBOJIOMOHI3M — OCHOBA COBPEMEHHOM KapTHHEI MHpA.

. CunepreTuueckue Uaeu B COBPEMEHHBIX KOCMOJIOTHUECKUX MOJETISX.

. CoBpeMeHHbIe NIPEJICTaBIEHHs O CTPYKType BeeneHnoil.

. OT ¢u3HUKH CYIIECTBYIONMIETO K (PH3UKE BOSHUKAFOIIETO.

. Poms sHTpONIIH M MHGOPMAINH IS )KUBOTO OPTaHM3MA.

. [Ipoueccrl camoopranuzanuu B prznuke, XUMHUN, OUOJIOTHH.

. CuHepreTka B COLUOJIOTUH.

. CamoopraHusanust 1 aHTPOIHbIM KOCMOJIOTHYECKUI TTPUHITUII.

29. CamoopraHu3anus CI0KHBIX CUCTEM U MPHHITUITEI TAPMOHHU.

30.deHOMEH OJHOBPEMEHHBIX HAYYHBIX OTKPBITHH.

31. KosBomonus 6nocdeps! 1 TexHOCHEPHI: TPOOIEMBI U PEIICHUS.

32. ConnanbpHas OTBETCTBEHHOCTH YEJI0BEKA HAa HAJIC)KHOCTH CIIOKHBIX COIIMOTEXHUUECKHUX CHCTEM.
33. TpaHCryMaHUCTHYECKHE IPOEKTHI B AMIOXY KOHBEPTEHTHBIX TEXHOJIOTHH.

34. MexaHU3M OpraHU3all1 «BETHBIX PEBOIOLHIY» C TOUKU 3PEHUS CHHEPTETHKH.
35. CunepreTnka 1 KHOEpHETHKA.

36. CamoopraHu3anus Kak MEXaHU3M TBOPUECKOTO MBIIILICHHS.

37. CuHepreTrka u UccieloBaHKE Oy LyIIero.

38. new CHHEPTeTHKN U 00pa3bl KYIbTYPEIL.

39. ANbTEpHATUBHOCTh U MHOTOBAPUAHTHOCTb PA3BUTUSI HAYUHOTO 3HAHMS.

40. CunepreTrka u oOpazoBaHue.
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KOJIJIOKBHUYM. Bompocsr:

1. K10 siBIsIeTCsl OCHOBOMOI0KHUKOM TEOPUH CAMOOPTaHU3a1N?

2. Kto siBnsieTcst 0CHOBOTIOJIOKHUKOM CHHEPTETUKH?

3. Kaxue KOHIENUY U TEOPUH MPEALIIECTBOBAIN TEOPHH CAMOOPraHN3auu?

4. Yto sBRseTCS MPEeAMETOM HCCIEJOBaHUS TEOPUH CAMOOPraHU3aIuu?

5. B ueMm 3akiodaroTcs KIH04YeBbIE UIEU CUHEpreTuku? B uem cocTout nux HoBu3HA?
6. Ha3oBuTe OCHOBHBIE 33714l CUHEPIETUKU.

7. Kaxum 06pa3oM CHHEpreTHKa MEHsSET CTPATeTHI0 Hay4HOTO MTO3HAHHA?

8. OOBsCHUTE CMBICI KOHIIEIINH TEIIOBOW cMepTH BeeneHHOM. B ueM cocTosT ee mapagoKchl C TOUYKU 3pEHHsI COBPEMEHHOM
Hayku?

9. B ueM IpOSBIAIOTCSA IPUPOIHBIEC CUIIBI aHTUIHTPOIUIHOTO XapakTepa?

10. Yro Takoe «HexuBas npupoaa»? YUTo Takoe «KocHas Mpupoaan?

11. YeM oTamuaercs )KUBOE OT HEKHUBOTO?

12. Yto Takoe CTpYKTypHOCTb IIPUMEHUTENBHO K BeenenHoi?

13. Ilepeuncnute U 0XapakTepu3yiTe CTPyKTypHBIC YPOBHU MaTEepHU.

14. NaiiTe onpeneneHne MOHIATUSIM «CUCTEMAY, KCTPYKTYPa», «INEMEHT».

15. O6mas teopus cucreM JI. pon bepramandu.




16. Uto Takoe opraHn3Mu4ecKasi KOHLIENIHS CI0KHBIX CUCTeM?

17. PackpoiiTe CMBICH ACIyKTUBHOUM Teopuu cuctem Y. Pocca Dmibwu.

18. C yeMm cBsi3aHbI MPOOJIEMBI TIO3HAHUSI OKPYKAIOIIero Mupa?

19. Teopema [€nens 1 «Mo€IBHOE MBIILIJICHUEY.

20. Yro Takoe HepaBHOBeCHas TepMoanHamuka? Kak oHa cBsi3aHa ¢ CHHEPreTUKOi7

21. ®uznueckas 3Bosronus JI. bonpumana u 6nonorndeckas sosmorust Y. [lapsuna. [IpoBenure cpaBHeHNE STHX KOHIICIIIHI.
22. Teopust MOJEKYJISIpHON camoopranu3anuu M.OiiraHa.

23. OnTuueckasi akTUBHOCTD BEIIECTBA U XUPAIbHOCTb.

24. XupaabHOCTh KUBOW U HEXXUBOU MPHUPOJIBI.

25. ToMOXHUpaIbHOCTh U CAMOOPIaHU3ALUS.

26. HeycToiunBoCTh Kak (pakTop pa3BUTHS XKUBOTO.

27. KubepHeTHyeckuii HOX04 K OTIMCAHHIO )KUBOTO.

28. Ponb hu3myeckux 3aKOHOB B IOHHUMAaHUH KHBOTO.

29. Yto Takoe TPaHCAUCHMILIMHAPHOCTH U MEXAUCIUIUIMHAPHOCTh TPUMEHUTEIBHO K CHHEPTeTUKE?

30. Kakoe nosoxeHue B HayKe MPHUBEIO0 K BO3MOXXHOCTH U HEOOXOIMMOCTH CHHTE3a €CTECTBEHHOHAYYHOTO U TYMaHUTapPHOTO
3HaHUs?

PEDEPAT. Temaruka:

1.CunepreTuka B UICTOpUYECKOH peTpocnexTuse. IIpenTeun cuHepreTuky.

2.CuHepreTrka Kak HOBas IapagurMma.

3.TepseT 11 cOBpeMEeHHas1 HayKa MaTepUallCTUUECKUil xapakTep?

4.Cunepreruka u 06pa3oBaHHe.

5.CoBpeMeHHbIE TEXHOJIOTUH KaK CIOXHBIE IIeJIOCTHBIE TUHAMUYHbIE CUCTEMBI.

6.Pa3zBuTHe yepe3 HEyCTOMUMBOCTD.

7.PenyKuuoHNU3M U JETEPMUHU3M.

8.CuHepreTnyeckoe paciiupeHle aHTPOITHOTO MPUHIIHIIA.

9.CeTeBble CTPYKTYPBI: POKAECHHE KOJUIEKTUBHOTO pasyMa.

10.TexHOIOTHYECKUI TPOTPECC U JETPagallisl YeIoBeKa.

11.IIcuX0TeXHONIOTHH Ha CIy>K0€ 4eI0oBeKa.

12.ConuanbHasi OTBETCTBEHHOCTh YEJIOBEKA 32 HaJEKHOCTh COLIMOTEXHUUECKUX CHCTEM.

13. TpaHcryMaHNCTHYECKHE TIPOEKTHI B ATI0XY KOHBEPTEHTHBIX TEXHOJIOTHH.

14.Cunepreruka u Bocroxk.

15.Cunepreruka u Tpaguuuu 3anana.

16.ITpo6nema GeckoneuHOCTH BeenenHoil B coBpeMEHHOM KOCMOJIOTHH.

17.I1Ipo6ieMbl TUTIEPOOTHIECKOTO POCTA HACEICHHS 3EMITH.

18.Ko3Boutronyst CI0KHBIX COIUATBHBIX CTPYKTYP: OaTaHC JOIHM CaMOOPTaHU3alUH U 10-TH YIPaBICHHUS.
19./lemorpacuueckas peBoIIOLHsL, II00AIbHAS O€3011acHOCTh U Oyayliee YeloBedecTBa.
20.Poccust n KeIpreI3ctan B KOHTEKCTE II00aTH3AIHH.

21.Camoopranu3zanys Kak MEXaHU3M TBOPYECKOTO MBIIUIECHHUS.

22 IlpuMeHnMa JI CHHEPTeTHKa B HayKaX O YelloBeKe?

23.ANbTEpHATUBHOCTh 1 MHOTOBAPUAHTHOCTh PAa3BUTUS HAYYHOTO 3HAHMS.

24.CunepreTuka B TOpPHOM JIEJIE.

25.CoBpeMeHHBIH Mup U pedopMa 0Opa3oBaHUS.

26.CHuHepreTHYECKUEe METO bl 00pa30BaHusl.

27.CuHepreTHKa Kak CIioco0 MHTETpaliy eCTECTBEHHO-HAYIHOTO ¥ TYMaHUTapHOTO 00pa3oBaHus.
28.1mo0anpHbIH KPU3UC 3aNaTHON [TUBIITU3AMNH: IIEHHOCTH MIOCTMOJICpHA B CBETE€ CHHEPTETHKH.
29.Cuneprerryeckoe MOHUMaHUE MOPAIKA KaK MPoIecca CaMOOpraHU3aLnuH.

30.Kpu3ucel 1 pucku.

31.I1yTh TBOpUECKOM 3BOJIIOLUY U IIYTh HOIU.

32.CuHepreTuka U INCHXOJIOTHSL.

33.CuHnepreTuka, IPOTHO3 U YIPABICHUE PUCKOM.

34.006 screTrke GpakTanoB u GpaKTaTHHOCTH HCKYCCTBA.

35.CnoxHbIe KOMMYHHUKAIHOHHBIE CETH U IIOMCK HH()OPMALIHH.

36./IHTepHeT Kak CJI0XKHAas HeJIMHEeWHas CUCTeMa.

37.Texnonorun «6apxaTHBIX» PEBOJIIOLHN: CHHEPTETHYECKHI aCTIeKT.

38.Yupasnernne cBo000#: TeXHOIOTHI MaHUITYIHPOBAHHUS COHAHNUEM.

39.CunepreTuueckye METObI ¥ TEXHOJIOTHH COLMCHTAIBHBIX MAHUITYJISIIUIH.

40.Ponb TeneBuaeHus U Apyrux 31eKTpoHHbIX CMU B porpaMMHUpOBaHUH NCUXHKU.
41.IIpo6neMHBIC HHHOBAWH: YKOHOMWYECKHE IIPIHYMHBI UX ITOSBICHUS.

42 IIpo6neMHBIC HHHOBAIMH: ITPOXYKTHI TUTAHHS.

43 .ITpobnemMHbIe MHHOBAIIMH: BEICOKHE TEXHOJIOTHH.

44.BnusiHNe HEKaueCTBEHHOTO NMUTAHMS Ha 3710POBbE YesloBeKa (JiekapcTBa, Onoctumyistopst, IMO, oxupenne u npod.).
45.Bnactp, ynpaBiieHUE, YEIOBEK.

46.YenoBek — BIaCTh, CB0001a, OTBETCTBEHHOCTD.

47 I'ymaHuctudeckas KyJIbTypa U 4elloBeK OyIyIIero.

48.Hay4yHo-TexXHIYeCKasi PEBOIONS, IUBHIM3AIHS 1 YEIOBEK: II00AIBHBIE TPOOIEMBI M AIbTEPHATHBEI OYIyIIIeTo.
49 I'mobanu3anust: pocT HEYCTOMYMBOCTH U IIPOTHBOPEIUBOCTH, aTTPAKTOPH! YHOPSIOUCHHUS U YCKOPEHHSL.
50.CoumnansHas uH(GOPMAILHI — OCHOBA COL[MATILHOTO YIPABICHUS.




TECT. TecToBbIe BONPOCHI U IEMOHCTPAIIMOHHBIE BAPHAHTHI TECTOB s ppoHTanbHOTO ompoca B [IPUJIOKEHUU 2

5.4. IlepeyeHb BU/I0B OLIEHOYHBIX CPEACTB

DpoHTaNBHBIN ONpoc
Jebatsl, mucKyccHn
IIpesenTanuu

Tectol

Pedepar
(IlIxab!I oIleHMBAHKS O BCeM BHAaM oIleHOuHBIX cpeacts B [IPUJIOXKEHINMN 3)

6. YAEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJISA)

6.1. PexomeHnayemas JiuTepaTypa

6.1.1. OcHoBHas UTEpPaTypa

ABTOpBI, COCTaBUTEIH

3arnaBue

H3naTensCcTBo, TO1

JI1.1 | Kamanues B.H. YcToH4MBOCTh M 3BOJIIONHS TUHAMHYECKUX cucTteM. OCHOBBI CapatoB: By3osckoe
curepretukd. Y. 1: DIekTpoHHEIH pecypc. YueObHoe mocodue obpaszosanue 2019
JI1.2 | Kapmanues B.H. YCTOWYHBOCTD U 3BOIOLUS TUHAMAYECKUX cUcTeM. OCHOBBI CaparoB: By3oBckoe
cuHepreTuku. YacThb 2 : DJNEKTPOHHBIN pecype. YueOHoe oOpazoBanue 2019
nocobue
JI1.3 | Tynunos B.®. KoHuenmum coBpeMeHHOTO €CTeCTBO3HAHUS ;| DJIEKTPOHHBIHN M., HamxoB u K 2016
pecypc. YaeOHuk
6.1.2. lonoIHNTe/IbHAS JJUTEPATYPa
ABTOpBI, COCTaBUTEIN 3amiaBue W3naTenbcTBO, TOI
JI2.1 |PabamanoB M.X., ®durocous HayKH: HCTOPUS U METOIOJIOTHS €CTECTBEHHBIX M., Kanon+ 2014
Pamxabos O.P., HayK: DJIeKTPOHHBIN pecypc. YueOHuK
I'yceiixanos M.K.
JI2.2 | boxonbaeB K.[[x. BBeneHue B CHHEPIETUKY U COBPEMEHHAS KOHLIEIILUS SKOJIOTHH: b., KPCVY 2011
OneKTpoHHBIN pecypc. YdaeOHoe mocobue
JI2.3 | Kanununa HM Bsenenue B cunepretuxy: Xpecromarus: B 3-x u. 4. 1. b., KPCVY 2013
CuHepreTika 1 MUpPOBast UCTOPUS: DJIEKTPOHHBIN pecypc.
VYueOHOe mocodne
JI2.4 | Kamununa H.M. Benenue B cunepretuxy: Xpecromarusi: B 3-x 4. Y. 2. b., KPCVY 2013
Cuneprernka, puaocodus 1 penurus: DIEKTPOHHBIH pecypc.
Yue6HOe nocobue
JI2.5 | Kanununa H.M. Beenenue B cunepretuky: Xpecromatus: B 3-x u. Y. 3. B., KPCVY 2013
CuHepreTuka 1 coldaibHas CUXO0JIOTHS: DIIEKTPOHHBIN pecypc.
YuebHoe nocobue
JI2.6 |BacunbkoBa B.B. IMopsimox u xaoc B pa3BuTuu conuanbHeIX cucteM (Cunepreruka | CIIO6., Jlans 1999
Y TEOPUS COLMAIBHOM CaMOOpraHU3aLuH): DICKTPOHHBIH
pecypc. Hayunoe usn.
JI2.7 | Ipuroxwun U., [Mopsinok u3 xaoca. HoBblil 1uasor yenoBeka ¢ NpupoI0i: M., Dnuropuan YPCC 2000
Crenrepc U. OnexTpoHHbIN pecypc. Hayunoe uszz.
JI2.8 | Huxomuc I, [To3nanue cnoxHOTO: DNEKTPOHHBIH pecypc. Hayunoe 3. M., YPCC 2003
IIpuroxxun U.
JI2.9 | Ayneues I H. BBezieHne B CHHEPIeTHKY: DJIEKTPOHHBINA pecypc. YYeOHUK CII6., [IpocmekT 1998
JI2.10 | Mangens6pot b. ®pakTanbHas reOMEeTpHsl IPUPOIBL: DISKTPOHHBIN pecypc. M., UKH 2002
Hayunoe u3n.
JI2.11 |IlyuxoB JI.A., AtopoB |CuHepreTuka ropHOTEXHOJIOIMYECKUX IIPOLIECCOB: M., MITV 2004
B.A. DnekTpoHHEIH pecypc. HayuHo-mpakTHueckoe u3naHue
JI2.12 | Apronsa B.W. Teopus xaracTpod: DnekTpoHHSIH pecype. Haydnoe m3n. M.: Equropuan YPCC 2009
JI2.13 |Topoxos B.T. OcHOBEHI (hrt0cohHr TEXHUKU U TEXHUYECKHUX HAyK: M., I'apnapuxu 2007
DNeKTpOHHBIN pecypc. YuebHoe nmocodue
6.1.3. MeTtoauueckue pa3padoTku
ABTOPBI, COCTaBUTEH 3arnaBue WznarenscTBO, roj
JI3.1 |bynanos B.T". MeToa0510THsI CHHEPIeTHKH B MOCTHEKIACCHUECKON HayKe U M., JIEHAHZ 2017

o0paszoBaHuu: DJEKTPOHHBIN pecypce. HayuHoe uznanue




6.2. [lepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAMOHHOI ceTH "UHTepHeT"

31 [Yro Takoe CHHEpPreTHKa http://spkurdyumov.ru/categ
oryv/what/
D2 | DKOHOMHKA, KPH3UCHI, PUCKH http://spkurdyumov.ru/categ
orv/economy/
D3 | Dunocodus u cuHepreTHKa http://spkurdyumov.ru/categ
orv/philosophy/
D4 | Tnobamuzanus. CHHEPreTHYECKHUI T101X0 1 http://spkurdyumov.ru/rags/
D5 | CuHepreTHKa ¥ 3BOJIOLMOHN3M http://spkurdyumov.ru/categ
orv/evolutionism/
36 |B mupe Hayku http://spkurdyumov.ru/categ
ory/maqgazine/
97 | Cunepreruxa http://www.edu.ru/news/aler
t/17837/ :
98 [ CamoopraHusaiys MUHEPAIBHBIX CHCTEM http://www.geokniga.org/bo
oks/13478
D9 | DpakranbHas TeOMETPHS IIPUPOIBI http://engineering.ua/library/
fraktalnava-geometriva-
D10 | Dpakraisl, ppakTaabHas TCOMETPHUS H UCCICIOBAHUS (PpakTaioB B M1300pasuTenbHOM http://art-
HCKYCCTBE. bloa.uz/archives/10168
6.3. IlepeueHb HHGOPMALMOHHBIX H 00pa30BaTEJbHBIX TEXHOJIOTHIA
6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAHHbIE 00pa30BaTe/IbHbIE TEXHOJIOTHU
6.3.1.1 | TpaguumoHHbIe 00pa30BaTENLHBIE TEXHOJIOTHH - JIEKITUH, CEMUHAPHI.
6.3.1.2 | MlHHOBAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH - 3aHATHUS B HHTEPAKTHBHON (OpMe, KOTOPbIe GOPMHUPYIOT CHCTEMHOE
MBIIIUICHHUE U CITOCOOHOCTh TEHEPUPOBATh UACH TIPU PEIICHUH PA3IMIHBIX TBOPYECKUX 3a1ad. K HUM OTHOCATCS
3JIEKTPOHHBIE TEKCThI JIEKIUH C MPEe3eHTAlMSIMU, aHAJIU3 CUTYallui 10 3aJJaHHOM TeMe, COIIOCTaBJICHNE PELICHUH,
MIPUHATHIX [IPU PA3TUYHBIX MOIX0JaX K MOCTaBIEHHOHN npolieme.
6.3.1.3 | UadopmannonHbIe 00pa30BaTeNbHbIC TEXHOIOTUH - CAMOCTOSITENEHOE HCIIO0Nb30BaHUE CTYAEHTOM KOMITBIOTEPHOH
TEXHUKU U UHTEPHET-PECYPCOB ISl BHIIOJIHEHUS TIPAKTHYECKUX 33JJaHUI U CAMOCTOSATEIBLHOM PabOTHI.
6.3.2 [lepeuenb HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U MPOrPAMMHOI0 o0ecneYeHn st
6.3.2.1 | Onexrponnas oudnnoreka KPCY, pexxum nocrymna: http://lib.krsu.edu.kg

6.3.2.2 | [Topran "T'ymanutapHoe oOpa3oBanue", pexkuM goctyna: http://www.humanities.edu.ru

6.3.2.3 | [lopran "Cunepreruka", pexxum pocrymna: http://spkurdyumov.narod.ru

6.3.2.4 | ®enepanbHbiii mopTan "Poccuiickoe obpazoBanue”, pexxum goctymna: http://www.edu.ru

6.3.2.5 | Teonornueckuii mopran GeoKniga, pexxum aoctyna: http://www.geokniga.org/books/13478

6.3.2.6 | OnexrponHo-6ubnroreunas cucrema IPR BOOKS, pexxum nocryna: http://www.iprbookshop.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1 | JlexumoHHast ayAuTopus Ha 25 MOCaI0YHBIX MecT (Koprl. 8, aya. 216)

7.2 | MyneTHMeAUIHEIE CPECTBA, BUICO- U ()OTOMATEPHAIEL.

7.3 | Kommeroreps! ¢ joctynom B MHTEpHET.

7.4 | axets! I1O o6mero Ha3HaueHUS (TEKCTOBBIE PEAAKTOPHI, IpahMUECKUEe PEIAKTOPEI).

7.5 | CnenmanbHO 000pYI0BaHHBIN KAaOWHET, OCHAIICHHBIH MTPE3CHTAIIMOHHON TEXHUKOM.

7.6 | Habop mpe3eHTaruii mo CHHepreTHKe.

8. METOIUYECKHE YKAZAHUA JJISA OBYJAIOIUXCSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOAYJIST)

Texnonmormueckue kapThl qucuumiuael B [IPUITOXEHNUU 4

MOJIYJIbHBII KOHTPOJIb IO JUCIUATIIMHE BKIIOYAET:

1. Texymmit KOHTPOJIb: YCBOCHHUE YIEOHOTO MaTepralia Ha ayJJUTOPHBIX 3aHATHAX (JICKIHAX, TPAKTUICCKHX,

B TOM YHCJIE€ YIUTHIBACTCS OCCIICHNE U aKTUBHOCTB) U BBIITOJIHEHNE 003aTEIBHBIX 3aIaHUH JUIS

CaMOCTOATENbHOH paboThI

2. PyGexHBIi KOHTPOJIb: TIPOBEPKA MTOJHOTHI 3HAHUH M YMEHHMH 110 MaTepualry MOJyJIs B IeJIoM. BEIoaHeHne MOy IbHBIX
KOHTPOJIBHBIX 3a/IaHAI TPOBOIUTCS B MICHMEHHOM BHIE U SABIETCSA 00s3aTEIFHOI KOMITOHEHTOH MOTYJTBHOTO KOHTPOJIS.

3. IIpoMeXyTOUHBIH KOHTPOJIB - 3aBepIICHHAs] 3aI0KyMCHTUPOBAHHAS YaCTh Y4eOHOH AUCHUILTHHEI (3a9€T) — COBOKYITHOCTH TECHO
CBSI3aHHBIX MEXXy COOO0M 3a4eTHBIX MOIYJICH.

OCHOBHBIE TPEBFOBAHU S K TPOMEXYTOYHOMY KOHTPOJIIO

IIpu siBKe Ha AK3aMEHBI U 3a4ETHI CTYICHTHI 00s3aHBI IMETh IIPH ce0e 3a4ETHBIC KHIDKKHI, KOTOPBIE OHU MIPEABSIBIISIOT
9K3aMEHATOPy B Hayajle SK3aMEeHa MU 3a4eTa.

IIpenogaBarento NpeJOCTaBISIETCS IPABO TOCTaBUTh 3a4ET Oe3 oIpoca Mo OMIIETY TEM CTyJIeHTaM, KOTopble Habpanu 6oee 60
0aJIoB 3a TEKYIIHH U pyOEKHBIH KOHTPOIIH.




Ha mpomexyTOYHOM KOHTPOJIE CTYJICHT JOJKEH BEPHO OTBETHThH HAa TEOPETHIECKUE BOTIPOCH! OHIIeTa.

O1eHKa MPOMENKYTOTHOTO KOHTPOJIS:

- min 20 6amtoB - Bompocs! s npoBepku yposHs o0ydeHHOCTH 3HATD (B cirydae, ecny mpu 0TBETax Ha 3aTaHHBIC BOTIPOCH
CTYZEHT IPABUIBHO (POPMYIUPYET OCHOBHBIC OHSATHS)

- 20-25 GannoB — 3aganus Ans nposepku ypoBHs o0ydennoctd YMETD u BJIAJIETB(B ciayyae, ecinu CTyAEHT NPaBUILHO
(opMyIHpyeT CyIHOCTb 3a/laHHOH B OMiIeTe NpOOJIEMBI U IaeT PEKOMEH/JALINH 110 €€ PEIICHHIO)

- 25-30 6ayoB - 3amanus st poBepku ypoBHs o0ydenHoctn YMETD u BJIAZIETD (B citydae mOTHOTO BBITIOTHEHUS
KOHTPOJILHOTO 33/IaHUsI)

OCHOBHBIE TPEFOBAHU A K TEKYIIEMY KOHTPOJIIO.

Jn1s moHNMaHUs MaTepraa M KaueCTBEHHOTO €TI0 YCBOCHUS PEKOMEHIYETCs Takast HOCJIe0BATEIEHOCTD AeHCTBHIA:

1. ITocne mpoCTyIUBAHUS IEKIIUH M OKOHYAHUS yIeOHBIX 3aHATHI, IPH MOJTOTOBKE K 3aHATHUSM CIECAYIONETO THS, Hy>)KHO CHadaa
IPOCMOTPETh U 00AyMaTh TEKCT JIEKIUHU, IPOCTYIIAHHOM CeroIHs.

2. IIpu NoAroTOBKE K CIEAYIOLIEH JIEKIUH, HY?’KHO MPOCMOTPETh TEKCT MPEAbIIYIIEro Marepuana, IoayMaTh O TOM, KaKas MOXKET
OBITH TeMa CIIEeIYIOMIeH JISKITUH.

3. B TeueHue Hemenu BEIOPATh BpeMs Ul pabOTHI ¢ peKoMeHayeMoil muteparypoil. TeopeTudeckuii MaTepHan CTAHOBUTCA Ooliee
MOHATHBIM, KOT/1a IOTIOIHUTENBHO K IPOCITYIIMBAHUIO JIEKIIMU U U3yUEHUIO KOHCIIEKTa U3y4aroTcs U KHurd. IIpu ycBoeHnn
TEOPETUIECKOTO MaTepralia peKOMEHIYEeTCS HCIIOJIb30BAaTh OCHOBHYIO JINTEPATYPy U3 IPETaraeMoro CIrcka 1 KOHCIEKT. [
JydqIIero MOHUMAaHH MaTepuala U CaMOIPOBEPKH 3HAHUH MOJIE3HO OTBETHTH HA BOMPOCHI K JICKIIMAM H TECTaM 110 JaHHOH TeMe.

4. Ilpn noATOTOBKE K MPAKTUYIECKUM 3aHATHAM CIEAYIOLIEro JHsA, He00X0AUMO CHaualla MPOYUTaTh OCHOBHbIE MOHATHS U MOIXO (bl
0 TeME JIOMAIIHETo 3aaanus. [Ipy BBINOIHEHNH 3a/JaHusl Hy>KHO CHa4aJla OHSTh, YTO B HEM TPeOyeTcs, KaKOH TeOPEeTHIECKHI
MaTeprall Hy>)KHO MCIOJIb30BaTh, HAMETUTH IUIaH PEIICHHS.

5. Jlns MOATOTOBKY K MPaKTHYECKUM 3aHATHUSIM U BBIITOJHEHHIO CAMOCTOATENIbHOM paboThl HEOOX0ANMO CHauana

HNpPOYUTATh OCHOBHBIE TIOHATUS U OAXO/BI 110 TeMe 3a/laHus. PekoMeHIyeTcs HCoab30BaTh METOIUUECKUE YKa3aHUs IO Kypcy,
rnoccapuit (IIPUJIOJKEHUE 5), korncnexts! u Te3uck ekiwid (IIPUJIOXKEHUE 1) . Ilpu BeIOTHEHNH 3a1aHus HY)KHO CHaJaia
HOHSATBH, YTO TPEOyeTCs B HEM, KaKOH TEOpeTHUECKUI MaTepHall Hy>KHO HCIOJIb30BaTh, HAMETUTH IUIAH PEIICHHS 3aJa4H, a 3aTeM
HOPUCTYTUTH K O3HAKOMJIEHHIO C MAaTEPUAJIOM U CIeaTh KaueCTBEHHBII BBIBOJ. PekoMeHIyeTCs HCIIONb30BaTh:

* TepMHHOIOTHYECKHI CIIOBAph [0 CHHEPTETHUKE

* [moccapuit

» Marepuans! noptana "Cunepreruka" C.I1. Kyparomosa.

» Jlekuuu npenoaaBarens

* Y4eOHuK, yueOHbIe TIOCOOns

6. ITpu HOATOTOBKE K MPOMEKYTOUHOMY U PyOSIKHOMY KOHTPOJIIM HYXKHO H3yYHTh TEOPHUIO, TEPMUHOJIOTHIO, OCHOBHBIE ITOIXOMIBI K
OCBEIIEHNIO KOHKPETHOM TEMBI.

8. OTpabOTKHU MPOMYIICHHBIX 3aHATHH.

KoHTpop Haj yCcBOCHHEM CTyIEHTaMH MaTepHraiia y4eOHOH MpoTpaMMBI IUCIUTUINHEI OCYIIIECTBIISIETCS CHCTEMAaTHIECKH
mpenoaaBaTeneM Kadeaps! u oTpaxaeTcs B XKypHale mpenoaasaTens B 6amtax. CTyAeHT, MOIyYHBIINN HEYJOBIETBOPHTEIBHYIO
OILIEHKY 10 TEeKyILEMy MaTepualy, 00s13aH OATOTOBUTH JaHHBIN pa3el U OTBETHTH 110 HEMY MIPENO/jaBaTeNo Ha HHIUBUAYaTIbHOM
cobecenroBanud. [Ipu ppoHTAIEHOM 00yUSHNH HEYAOBIECTBOPHUTEIBHAS OIICHKA TOJDKHA OBITh 0TpadOTaHa B TEYEHHE MECSIIA CO JTHS
ee MOJIy4YeHHs, IPH IIUKIOBOM OOyUEeHHUH - 10 KOHI[A IIUKJIA.

[IponymenHas 6e3 yBaXKUTEIbHBIX IPUYNH JEKLHU JOKHA OBITh OTPabOTaHa METOJOM YCTHOTO OIpOCca JIEKTOPOM HIIU
HOATOTOBKHM pedepara 1o MaTepuaiaM IPOITyIICHHOH JISKIMK B TEUCHUE MecsIa CO JHS MPOITycKa. Bo3MOXKHBI U ipyrue MeTo bl
0TpabOTKH NMPOMYIIEHHBIX JIEKINii (0IIPOC Ha MPAaKTHYECKUX U Ta0OPATOPHBIX 3aHATHAX, TECTOBBII KOHTPOJIb U T.1.).

OT1paboTKa MPAKTUIECKUX 3AHATHIA.

- Kaxxnoe 3ansTHe, MPOMYILIEHHOE CTYIEHTOM 0€3 YBaKUTENbHON IPUUYMHBI, OTpabaThIBaeTCs B 00s13aTeIbHOM Hopsiake. OTpaboTku
TPOBOISITCS IO PACIIMCAHUIO Ka(ephl, COTTIACOBAHHOMY C JIEKaHATOM.

- I[Ipu pponTamBPHOM 00yUECHNH MPOIIYIICHHBIC 3aHATUS JOJDKHBI OBITH 0TpaboTaHs! B TeueHne 10 qHEl co JHSA IpoIrycka, IpH
IUKJIOBOM 0OyUYeHUH - 10 KOHIA HuKIa. [IpomyieHHble CTyAeHTOM 6e3 yBaXKUTEeIbHOM MPUYUHBI MPAKTHUECKUE 3aHITUSL
oTpabaTbIBatoTcs He 60JIee 0THOTO 3aHATHUS B JICHb. [IpOMyIIEHHbIE 3aHATHS 0 YBaXHUTEIbHOH MpUUKHE (110 O0JIE3HH, TIPOIYCKH €
paspenieHus ekaHaTa) 0TpadaThIBaOTCs [0 TEMAaTHYECKOMY MaTepHairy 0e3 ydera JacosB.

- CryneHT, He 0TpabOTaBIINil MPOIIYCK B YCTAaHOBJIEHHBIE CPOKH, JOITyCKAETCS K OUePeAHBIM 3aHATUSAM TOJIBKO MPU HATUYUH
paspeleHus AeKaHa WM ero 3aMeCcTUTENs B INCbMEHHOI (hopme. He pasperaercs ycrpaHeHHE OT OYEPEAHOTO MPAKTHUECKOTO
3aHATHSA CTYJCHTOB, C1a00 IIOATOTOBICHHBIX K JAHHBIM 3aHATHSIM.

- 151 cTYREHTOB, IPOIYCTUBIINX NPAKTHYECKHE U JJAOOPATOPHBIE 3aHATHSA H3-3a JUIUTEIbHON 00JIe3HH, 0TpabOTKa JOJDKHA
MPOBOJUTECA TOCIIE pa3pelIeHus eKaHaTa 10 HHAUBHIYalIbHOMY Tpa(uKy, COIIacCOBaHHOMY ¢ kadeapoii.

- B ucrItounTenbHBIX Ciy4asx (y4acTue B MEKBY30BCKHX KOH(EPEHIHUSIX, COPEBHOBAHMUX, OJMMIINAAAX, ISKYPCTBO U JIp.) NeKaH
M €T0 3aMECTHTEIIh 110 COTTIACOBAHMIO ¢ Kadeapoi MOTYT OCBOOOXKIATh CTYICHTOB OT OTPaOOTOK HEKOTOPHIX MPOITYIICHHBIX
3aHATHH.

KOJIJIOKBUYM (ycTHblit)

ITpu nmpoBeeHNH KOTIOKBHYMa 110 TeMaM TUCIUIUIMHBI IIPeIIaraloTcsi BOIPOCH I onpoca u3 ciucka @OC.

Ko1okBiyM CTaBUT CIEAYIONINE 3a0atTH:

* [IpoBepka 1 KOHTPOJIb MTOJIYYEHHBIX 3HAHUH 110 U3yYaeMOl TeMe UM paszely;

* Pacimpenne npo0neMaTHKy B paMKax JIONMOJTHUTENIBHBIX BOIIPOCOB 110 TEME WU Pa3ZieIy;

* YrmyOneHne 3HaHUI IPY TOMOIIHN HCIIONIB30BAHMS JONOTHUTEIBHBIX MAaTEPHANIOB IIPHU ITOATOTOBKE K 3aHATHIO;

CTyaeHTH! JOIDKHBI IPOIEMOHCTPHPOBATh YMEHHS pabOTHI ¢ pa3IHYHBIMU BUIAMHI UCTOUYHHUKOB (JEKIUSIMHU, yUeOHBIMU IOCOOHAMY,
MaTepuanaMy U3 HHTEpHETA).

CTyIeHT MOKeT ce0si CYNTaTh TOTOBBIM K cade KOJUTOKBHyMa 0 M30paHHOH paboTe, Korja y Hero eCTh MM JINYHO COCTABICHHBIA U
00paboTaHHBII KOHCIICKT CAaBaeéMOW pabOTHI, OH 3HAET CTPYKTYPY pabOTHI B IIEIOM, COAEpKaHNe PA0OTHI B LIEJIOM MITH OTIEIBHBIX
ee paslesoB; yMeeT PpacKphITh pacCMaTpUBaeMble IPOOIEMBI U BEICKA3aTh CBOE OTHOIICHUE K MPOYNTAHHOMY U CBOM COMHEHHUS, a




TakKe 3HaeT, Kak yOeaAuTh MpernoaaBaTels B IPaBOTe CBOMX CY>KACHHH.

Oransl NpoBeJEHUs KOIIOKBUYMa:

1. CamocrosTenbHast HOATOTOBKA CTYICHTOB K BOIIPOCAM (IOMaIIHee 3a1aHue).

2. Hauano 3ansTus:

*CTyIeHTOB pa30MBaIOTCS HA MUKPOTPYIIIHI 110 5-7 4eJIOBEK U pacca)XMBalOTCS COOTBETCTBYIOLIMM 00pa3oM, 4TOOBI UM OBLIO
yI00HO paboTaTh COBMECTHO;

I[IpencraBuTeNIs MUKPOTPYIIIHI BEITATHBACT BOTIPOC 1O 33AaHHOM TeMe MIIH Pa3ely Ul COBMECTHOTO 00CYKICHHS B CBOCH
MHKpOTpPYIIIE.

3. DTam 0TBETOB Ha NOCTaBICHHBIE BOIPOCHI:

*CtyneHTaM fqaercs Ha 00ayMbIBaHIE M 00CYKICHHE OCTaBIEHHOTO Botpoca 10 MUHYT, TTIOCIIE 3TOTO OJUH U3 CTYACHTOB
MHKPOTPYIIIEI €T OTBET;

*CTyIeHThI U3 PYTUX MUKPOTPYII 33al0T BONPOCH OTBEUAOIIEeMY, KOMMEHTHPYIOT U JOMOIHSAET MPeAI0KEHHbIH OTBET;
IIpenogaBarens peryaupyeT o0CyKIeHus, 3a/1aBas HaBOASAIIUE BONIPOCHI, KOPPEKTUPYs HEMPABHIIbHBIE HIIH HEMIOJIHBIE OTBETHI;
[IpemoaBarens nemaeT MOMETKY BO3JIe HOMEpa MUKPOTPYIIIBI «BEPHO / HEBEPHOY, MTOJHBIN / HEMOIHBINY, «apTyMEHTHPOBAHHBIH /
HeapryMEHTHPOBAHHBINY, U 3aJacT CIEAYIOLUHI BOIIPOC.

HUror.

*Ha 3akmroqnTeIbHOM 3Tare CyMMHPYIOTCS PEe3yIbTATH IT0 KaXKI0H MUKPOTPYIIIIE;

+JlaeTcst xapaKTepUCTHKA PAOOTHI KaXKA0H MUKPOTPYIIIEI, OTBETHI KaXKJOTO OTBETUBIIETO CTYICHTA;

*Brinenstorcs Hanbosee TpaMOTHBIE M KOPPEKTHBIE OTBETHI CTYJEHTOB U BBICTABISIET OLCHKH.

Ecnu cryneHt, caatonuii KOJIIOKBUYM B IPyIIE CTYAEHTOB, HE OTBEYAET Ha MMOCTaBJIEHHBIN BONPOC, TO MPENOJaBaTENb MOKET ET0
a/ipecoBaTh APYTUM CTYISHTaM, CIAIOIINM KOJIOKBUYM IT0 JaHHOU padote. B 3TOM ciryqae Bcs Tpymmna CTyIeHTOB OyAeT aKTHBHO H
BAyMYHBO paboTaTh B mpouecce codecenoBanust. Kaxkaplid cTyjeHT OyIeT BHUMATENBHO CIETUTh 3a OTBETAMU CBOMX KOJIJIET,
CTPEMUTHCA UX JOMOIHUTH, T.€. aKTUBHO Y4aCTBOBATh B 00CYKIEHUH JaHHOTO IIEPBOMCTOYHHKA.

IMPE3EHTALIA

MynbTUMeAnITHEIE TIPE3EHTALNH - 3TO BHJ] CAMOCTOSTEIEHON pabOTHI CTYACHTOB IO CO3JaHUIO HAIVISTHBIX HH(OPMAIIHOHHBIX
1MocoOUH, BHIIOJTHEHHBIX € TIOMOILBIO MYJIFTUMEIUIHON KOMITbIOTEpHOH nporpammbl PowerPoint. DToT Bux paboTsl TpeOyeT
KOOP/MHAIIMM HaBbIKOB CTYJICHTA 110 cOOpy, CHCTeMaTH3aluy, nepepaboTke nHopManuu, ohopMireHns e€ B Bujie Nog00pKu
MaTepraioB, KPaTKO OTPAXKAIOMMX OCHOBHEBIE BOTIPOCH H3y4aeMOW TEMEI, B SJIEKTPOHHOM BHE. TO €CTh CO3AaHIe MaTepHaIOB-
Ipe3eHTanuil pacmupseT MeTOIbl H CPeCTBa 00pabOTKU U MPEeACTaBIeHNs yueOHO! nHpopManuu, GopMHUPYET y CTYICHTOB
HaBBIKM Pa0OTHI HA KOMIIBIOTEPE.

Marepuaipl-ipe3eHTalii TOTOBATCS CTYJJCHTOM B BHJIE CIalI0B ¢ HCIOJIb30BaHMEeM IporpamMmel Microsoft PowerPoint.
TpeboBaHue K CTyIEHTaM 0 OJATOTOBKE MPE3EHTAINH 1 €€ 3aIllUTe Ha 3aHATHIX B BUJIC JOKIIaaa.

1. Tema npe3eHTalMy BEIOUpPAETCS CTYASHTOM U3 IipeasiokeHHoro crucka @OC u AomKHA OBITH COINIACOBaHA C MPENoiaBaTeNeM U
COOTBETCTBOBATH TEME 3aHSITHUSI.

2. Oransl NOATOTOBKY NPE3CHTALIH

CocrapneHue miaHa npe3eHTauru (MOCTaHOBKA 3aauy; eI JaHHOU paboThI)

ITpoxyMbiBaHKE KaXI0TO ciaiifia (Ha MEPBBIX MOPAX ATO MOKHO AENaTh BPyUHYIO Ha Oymare), IpH 3TOM Ba)KHO OTBETHTh Ha
BOTIPOCHI:

- KaK MJesl 3TOT0 Cllaila pacKphlBaeT OCHOBHYIO UACIO BCEH Mpe3eHTauu?

- yTO OyZeT Ha cnaiae?

- 9T0 OyIeT TOBOPUTHCS?

- Kak OyJIeT cienaH mepexo K CIeAyIomeMy claiy?

3. M3roroBnenue npe3eHTanuu ¢ nomouipio MS PowerPoint:

- Umeet cMmblci ObITh aKKypaTHBIM. HepsnumiBo cienanHble caiins! (pa3Ho00# B mprdTax U 0TCTyNax, OlNe4aTky,
TUTOTpadrIecKre OIMOKH B (POpMyIIax) BEI3BIBAIOT TIOA03PEHHE, YTO H K COAEPKATEIHFHBIM BOTIPOCAM CTYJCHT - TOKJIATIHK
MOAOIIEN CIYCTsI PyKaBa.

- TutrynpHas cTpaHHLla HEOOXOAUMA, YTOOBI IPEACTaBUTH ayauTopun Bac u Temy Barero noknana.

- Kommmaectso crmaitnos He 60iee 30.

- OnTUManpHOE YUCIIO CTPOK Ha ciaiine — ot 6 1o 11.

- PactipoctpanénHnas ommubka — 4uTaTh claiia gociaoBHoO. Jlydie Bcero, ecnu Ha chaiine OyaeT HamucaHa HOApoOHas HH(POPMAITHS
(ompenenenus, GopMyIbl), a cIoBaMH OyIeT paccKa3blBaTbCs MX COJepKaTenbHbli cMblch. MHbopMmanus Ha cnaiife MoxkeT ObITh
6onee HopMaNBEHOM M CTPOTO M3II0KEHHOH, YeM B PEUH.

- OnTuManbHas CKOPOCTb NEPEKIIOYEHUS — OAMH ClIaix 3a 1-2 MUHYTBL.

- [IpuBeTcTBYeTCS B pe3eHTALMHU UCIOIB30BaTh O0JIbIIE PUCYHKOB, KAPTUHOK, (hopMyJ, rpadukos, Tabiul. MOKHO UCIIOIb30BaTh
3(h(deKThI aHUMAIUH.

- [Ipu 00BsicHEHUH TaOIUI] HEOOXOIMMO TOBOPUTH, YEMY COOTBETCTBYIOT CTPOKH, & YEMY — CTOJIOIIBI.

- BeoauTe TonBKO TE 0003HAUCHMS M HOHATHSA, O€3 KOTOPHIX TIOHUMaHUE OCHOBHBIX UAEH JOKIIaga HEBO3ZMOXKHO.

- B KOpPOTKOM BBHICTYIUIEHUU HEJb3sl TOBTOPATH OJHY U TY 7K€ MBICHb, ITyCTh JaXe APYTHUMHU CIOBAMU — BpeMs A0POTO.

- JIrobas dpasa moInKHA TOBOPHUTHCS 3a4eM-TO. Torna BEICTYIUICHHE OYAeT HEeNFHBIM U OCTaBUT XOpOIllee BIeYaTIeHHE.

- ITocnenHuii ciaiif ¢ BBIBOJAAMU B KOPOTKUX IIPE3EHTALUAX IPOrOBApUBATh HE HAJO.

- Ecnn Ha cnaiine maoro gopmyii, pekoMeHayeTcs Habupath ero noiaHocThio B MS Word (nHaue popMyIibl IPUXOIUTCS pa3MellaTh
Y BBIPaBHUBATH Ha Claiijie Bpy4Hy0). JlIst 3TOro yn00HO clienaTh 3aroTOBKY — ITyCTOH ciaii ¢ oqauM Oonbmmm Word-o6bekTom
«BcraBka / O6bekT / JlokymeHT Microsoft Wordy, momo0pare oJuH pa3 ero pa3Mepsl U pa3MHOKHTh Ha HYXKHOE YUCIIO CIIalIOB.
OcHOBHO¥ mIpU(T B TEKCTe U POPMyIIaxX PeKOMEHIyeTCs U3MEHUTH Ha Arial unu eMy nogo06HsI; mpudT Times MI0X0 CMOTPHUTCS
m3naneka. O6s3aTenspHO yecraHoBuTe B MathType ocHOBHOM pa3Mep mpu(Ta paBHBIM OCHOBHOMY pa3Mepy IIpudTa B TEKCTE.
Huxorzaa He BeIpaBHHBaHTE pa3Mep (GOpMyIIBl BpYIHYTO, BEITATHBAS €€ 33 YTOJIOK.

4. CtyneHT 00s3aH HOATOTOBUTH U BBICTYIIUTH C JOKJIAIOM B CTPOTO OTBEICHHOE BpeMs IIPEIIOaBaTENIEM U B CPOK.

5. MHCTpyKIMA NOKIIQJUUKaM.




- coo0mIaTh HOBYIO HH(OPMALHUIO;

- ICHOJIb30BaTh TEXHUUECKHE CPEACTBA;

- 3HaTh ¥ XOPOIIIO OPUEHTHUPOBATELCSA B TEME BCEH Mpe3eHTaIlHH;

- YMETh JUCKYTHPOBATH U OBICTPO OTBEYATH HA BOIPOCHI;

- YETKO BBINOJHATH YCTAHOBJIEHHBIN periaMeHT: AOKIaauuK - 10 MUH.; JUCKyCCHUs - 5 MUH.;

Heo06x0uMo0 MOMHUTB, YTO BBICTYIUICHHE COCTOMT M3 TPEX YacTeil: BCTYIUICHHE, OCHOBHAS YacTh M 3aKJIIOUCHHUE.

Berymienne momoraer o0ecednTs yeIeX BRICTYIUICHHS 10 JIF000# TeMaTHke. BeTyruieHne TomKHO coepKarh:

- Ha3BaHHUE NPE3CHTALUH;

- COOOLICHUE OCHOBHOM UJIEH;

- COBPEMEHHYIO OLIEHKY IpPEAMETa U3I0KEHHUS;

- KpaTKoe MepeunciIeHle PacCMaTPUBAEMBIX BOIIPOCOB;

- )KUBYIO HHTEPECHYIO (POPMY H3JI0KEHHUS;

OCHOBHas 4acTh, B KOTOPOW BBICTYTMAIONINI JOJDKEH NTyOOKO PaCKPBITh CYTh 3aTPOHYTOM TEMBI, 0OBIYHO CTPOUTCS 110 IPHHIIHITY
oTyera. 3aJada OCHOBHOM YacTH - IIPEJICTABUTh JOCTATOYHO JAHHBIX JUIL TOTO, YTOOBI CIyIIATEIH M 3aHHTEPECOBATINCH TEMOH 1
3aXOTENH O3HAKOMUTHCS ¢ MaTepHanaMu. IIpu 3ToM Joruueckas CTpyKTypa TeOPeTHIeCcKoro 610Kka He JOJDKHBI aBaThes 0e3
HaNAHBIX TOCOOUH, ayIM0-BU3yaIbHbIX U BU3YaJbHBIX MaT€PHAJIOB.

3aKIr09eHHe - 3TO SICHOE YeTKOe 0000mIeH)e U KpaTKre BEIBOBI IO TEME.

PEDOEPAT

PexomMennanuu no HanucaHuio pedepara.

1. Tema pedepara BEIOUpacTCs B COOTBETCTBUY C HHTEPECAMHU CTYJICHTA U IOJDKHA COOTBETCTBOBATH IPHBEACHHOMY
IpUMEpPHOMY IepedHio. BaxkHo, 9T0OHI B pedepare: BO-IIEPBBIX, OBIIM OCBEIICHBI KaK €CTECTBEHHOHAYYHBIC, TAK U COIMAIFHEIC
CTOPOHBI ITPOOTEMBI; a BO-BTOPBIX, IPEACTABICHBI KaK 00ILIETEOPETHUECKUE MTOJIOKECHNUS, TaK X KOHKpeTHBbIe mpuMepbl. OcoOeHHO
MPUBETCTBYETCS UCIIOJIB30BaHHE COOCTBEHHBIX MIPHMEPOB U3 OKpY Karomieil Bac xu3Hu.

2. PedepaT nomKeH 0CHOBBIBAThCS HA IIPOPAOOTKE HECKOIBKAX JOTIOTHUTEIBHBIX K OCHOBHOW JINTEPAType UCTOYHUKOB.

Kaxk mpasmuo, 310 criennansHble MOHOTpaduu Wi cTaTbi. PeKOMEHIyeTcs HCIOIb30BaTh TAKXKE B KAUECTBE JOMOTHUTEIIBHOIM
JUTEPaTypbl HAYYHO-TIOMYJISIPHBIE )KypHAJIBL, @ TAKXKE MaTepUalIbl IO CHHEPTeTUKE U3 HHTEPHETA.

3. IInaH pedepara JOKSH OBITH aBTOPCKUM. B HeM IPOSBISeTCS MOAX0/] aBTOPa, €T0 MHEHHUE, aHAIN3 TIPOOJICMBI.

4. Bce npuBoauMsIe B pedepare GaKkThl ¥ 3aMMCTBOBAHHBIE COOOpaKeHHUS TOJDKHBI COTIPOBOKIATHCS CCBUIKAMH Ha

uctouHuk nHGopmanuu. Hampumep:... /|11 moHUMaHUS IPUPOABI JITUTENEHOCTEH aKTyalbHOE 3HAUCHHE UMEeT oOpaleHue K
TEOPHUH Pa3IMYHBIX THNOB B3auMoaeiicteuii (Kanke, 2015)...

5. HemomycTiumo mpoCcTo CKOMIIOHOBATh pedepar U3 KyCKOB 3aMMCTBOBAHHOTO TeKCTa. Bce UTaThl JOIKHEI OBITH
MPE/ICTABIEHBI B KABBIYKAX C YKa3aHHEM B CKOOKaX MCTOYHMKA M CTpaHUIIE], HanpuMep: "TIpeononeHne IpoTHBOpEYiA MEXIY
9BOJIIOLIMOHHOM TEOPUEH U TEHETUKOM CTaJI0 BO3MOKHBIM C CO3/JaHUEM CUHTETUYECKOW TEOPHUH IBOJIIOLUMH, KOTOPAs BbICTyIaeT
OCHOBaHHMEM BCEU CHCTEMBI COBPEMEHHOM 3BOTIOIMOHHOM Orosoruu." (Haitnpim, 1999, c. 357). OTcyTcTBHE KaBbIUEK M CCHUIOK
03HAYaeT IUIaTuaT U, B COOTBETCTBUH C yCTAaHOBHBIIEHCS HAYYHOH STHKOH, CUUTACTCS TPYOBIM HapyIIEHHEM aBTOPCKUX TIPaB.
6. PecbepaT odopmisieTcs B BUe TeKcTa Ha IUCTax cTaHAapTHOro Gopmara (A-4) mpudtom TimesNewRoman, 14.
Hauunaercs ¢ TuTynbpHOTO jtcTa (opopmirsietcs mo oopasiy [TIPMJIOXKEHUE 6), B koTopoM yKa3bIiBaeTCsl Ha3BaHHE By3a, yUeOHO
JCIUIUIAHEL, TeMa pedepara, paMuIns 1 HHUIAAIBI CTy/ICHTa, HOMep aKaJIeMHYecKO TPYIITBI MIIH Ha3BaHHUE Kadeapsl, To 1
reorpa)uaecKoe MEeCTo HaXOKAEHHS By3a. 3aTeM ClieyeT OIIaBlICHHE C YKa3aHHEeM CTpaHHI pa3znenoB. CaM TeKcT pedepara
JKeNaTeNIbHO MOIPa3AeNIuTh Ha pasesibl: TIIaBbl, MOAMIABhl U 03aINIaBUTh UX. [[puBeTCTBYeTCS HCIONB30BaHUE B pedepare
KOJIMYECTBEHHBIX JAHHBIX M WILTIOCTPAINH (TpadUKH, TAOTUIIEL, THATPAMMBI, PACYHKH).

7. 3aBepmaror pedepat pazaens! "3akmoderue” u "CIHCOK UCMOIB30BAHHOM TUTEpaTyphl”. B 3aKiTioueHHN TIpeICTaBICHBI
OCHOBHBIE BBIBOJIBI, ICHO C(OPMYITHPOBAHHbIE B TE3UCHON (opMe U, 0OBIUYHO, TPOHYMEPOBAHHBIE.

8. CHcok IuTepaTyphl 10JKEH OBITH COCTABJICH B IIOJHOM COOTBETCTBHE C IEHCTBYIOUIMM CTaHAapTOM (TIpaBUIaMHu),

BKJIFOYasi 0COOYIO PACCTAaHOBKY 3HAKOB IPEMTHHAHMA. [IJI 5TOTO T0CTaTOYHO UCIIOIH30BaTh B KAUeCTBE MpHUMeEpa JIF00YI0 KHUTY,
U3JaHHYIO KPYIIHBIMY Hay4HbIMHU u3natenscTBaMu: "Hayka", "IIporpecc” u np. Mnu npuBeneHHbIH BbIIIE

CIHCOK JIuTepaTypsl. B 001iem ciryuae Haubosee 4acTo UCMOJIb3yeMbIi B Halllel cTpaHe MopsAaoK 0MOanorpaduueckux CCbUIOK
CIIEAYOLIUMN:

Astop U.0. Ha3parmne kaurn. Mecro m3nanus: M3narensctBo, l'ox m3nanms. OOImee Yucio CTpaHMI] B KHHTE.

Astop W.0. Ha3Banue cratsu // HazBanue xypuana. l'ox m3ganus. Tom . Ne . CrpaHumel o J0 .

Astop U.0. Ha3anue cratsu / HazBanue coopuuka. Mecro usnanus: M3narenscreo, [ox usnanus. CTpaHULBI OT 10
IMpumepHOE conepkanne pabOTHI:

HaunmenoBanue: O6wvem: 13-15 cTp.

- Benenue (uenu, 3anaun) 1-2 ctp.

- OcHoBHas vactb 10-12 crp.

- 3akmouenue 1-2 crp.

- CIIHCOK HCIOIBb30BaHHOM TUTEpaTyphl lcTp.

9. MHCTpyKLUS TOKIa UuKaM.

- coo0mIaTh HOBYIO HH(OpPMAIIHIO;

- ICTIOJIb30BATh TEXHIMUYECKUE CPEICTBA;

- 3HaTh ¥ XOPOIIO OPUEHTHPOBATHCS B TEME BCETO JOKIAAa;

- YMETh JUCKYTUPOBATh H OBICTPO OTBEYATH HA BOIPOCHL;

- 9YeTKO BBINOJIHATH YCTaHOBJICHHBIH PEIAMEHT: JOKJIaJ9UK - 7 MUH.; AUCKYCCHS - 5 MUH.;

Heo6x011M0 MOMHUTB, YTO BRICTYIJICHHE COCTOUT U3 TPEX YacTell: BCTYIUICHHUE, OCHOBHAS YaCTh U 3aKII0UYEHHE.

Berymienue nomoraer o6ecrieuuTh YCex BhICTYIUICHHS MO 1000 TeMaTuke. Berymienue A10mKHO coiepKarth:

- Ha3BaHHUE NPE3CHTALNH;

- COO0IIeHNEe OCHOBHOM HJIEH;

- COBPEMEHHYIO OLICHKY MPEAMETa U3I0KEHNUS;




- KpaTKoe MepeurciIeHle pPacCMaTPUBAEMBIX BOIIPOCOB, JKUBYIO HHTEPECHYIO (POPMY H3I0KEHUS;

OcCHOBHas! 4acTb, B KOTOPO# BBICTYNAIONHI JOIKEH NIYOOKO PACKPBITh CYTh 3aTPOHYTOH TEMbI, OOBIYHO CTPOUTCS MO NPUHIIUITY
oTyera. 3aJjada OCHOBHOM YacTH - IIPECTABUTh JOCTATOYHO JAHHBIX JUIL TOTO, YTOOBI CIyIIATEIH M 3aHHTEPECOBATINCH TEMOH 1
3aX0TeIH 03HAKOMUTHCA ¢ MaTepuanaMu. [Ipu 3ToM orndeckas CTpyKTypa TEOPEeTHIECKOTo OJI0Ka He JOJDKHBI JaBaThes 0e3
HAaITISITHBIX TOCOOUH, ayANO - BU3yalbHBIX H BU3YalIbHBIX MaTepPHAIOB.

3aKIIIOUeHHE - 3TO SICHOE YeTKoe 0000IIEeH)E U KPATKUE BBIBOIBI IO PACCMOTPEHHOMY BOIIPOCY.




IMPMJIOXEHMUE 1

TE3UCBhI OCHOBHBIX JIEKITAM

OcHoGHble npUHYUNDBL CUHEPZEMUYECK020 Muposudenus. Knrouegvie udeu cunepecemuku
Kitaccnueckast, Hekilaccudeckas M IocTHekiaccuueckas Hayka. Mccnenosanus W.P.IIpuroxuna
B 00JIaCTH HEpaBHOBECHOW TepMOIWHAMUKH. TeOopus MUCCUMATHUBHBIX CTPYKTyp. OT Mupa
cymecTByromero Kk mupy BosHukaromemy (M. Ilpuroxun). Pabdorer ['.XakeHa Mo H3y4eHUIO
KOOTIEpaTUBHBIX SIBJICHHUI B aKTUBHBIX cpefax (1a3epax). BBeaenue B HaydHbI 000pOT TEpMHUHA
«cuHepretukay. Teopus katactpod (mkona B.M.Apnonbna u P.Toma). [lIkoma A.A.Camapckoro
u C.I1.KyparomoBa, cTposiiias TEOpUI0 caMOOpraHu3aluy Ha 0a3e MaTeMaTHYECKUX MOJENed U
BBIYHMCIIUTENIBHOIO JKcrnepuMeHTa. CHHepreTuka Kak Hayka o camoopranuzauuu. Kirouesble
W€V CUHEPIeTUKH.

Cnosxcnocmo u camoopzanusayus 6 npupooe

Peaknus benoycosa-)Xabotunckoro. Sueiiku benapa.

Kputepun xuBoro u Hexxusoro B npupoze. Ilonsarue o romeocrasuce. 3akon [lactepa — Kropu.
Crpykrypa Boabl. CaMOCTPYKTYpUpPOBaHHE AIUHHOLICTIOUEYHBIX MOJEKyN (paboThl Diirana).
Camoopranmsyromniuecsi cucreMbl B XuMuu U Qusuke. Peakuus benoycosa-YKaGotunckoro.
Sueiiku benapa. OOpa3oBaHue BUXpeil B OKeaHe. YHHUBEpcajbHbIe CTPYKTYpBI: CIUpallb, TOD,
reKcaroHaibHas petérka (cotoBas cTpykTypa). [Iporeccsl camoopranuzaniy B OMOIOTHYECKIX
cucremax. KomnexktuBHoe mnoBeneHne amMéO0 B KPUTUYECKHX CUTyauusax. SIBieHue
CaMOCTPYKTYPUPOBAHUS B JETOHALIMOHHON BOJIHE HU3KOILJIOTHBIX B3PBIBYATBIX CMECEH.

Huccunamuenvie cmpykmypol: 0COOEHHOCHMU MEXAHUIMA UX 00PA308aHUA

Bunpl sHeprun. AKTUBHBIE U TACCUBHBIE 3JIEMEHTHI. J(uccunanus 3Hepruu B OTKPHITON CUCTEME.
JuccunaTtuBHas cpelia U JUCCUNIATHBHASA cTpyKTypa. OOpa3oBaHUE AMCCUNATUBHOM CTPYKTYpBHI.
Tpuana «Xaoc — Teoc — Kocmocy». CBOHCTBa TUCCUNIAaTUBHON CTPYKTYpPBI: METacTaOUIBHOCTb,
KOT'€pEHTHOCTh, YyBCTBUTEIBHOCTh K PE30HAHCHOMY BO3ICHCTBMIO, AanpHOelcTBUE. [loHATHE
0 kauecTBe sHepruu. Jlerpaganus sHeprun. [Ipodiaemsl pacnpeneneHus SHEPruu 1 HHPOpMauu
B HEpapXH4eCKH OpraHU30BaHHOW cucTreMe. XapaKTepUCTHKH CaMOPTaHU3YIOLUIUXCS CHUCTEM.
CaMopraHmauI/Is[ KaK OTKJIMK CUCTEMbI Ha UI3MCHCHUEC BHCITHUX yCJ'IOBPIfI.

3aKonvl mepmoOuUHaAMUKU RPUMEHUMENbHO K OmKpbimoii cucmeme. Ilpoonema epemenu
[Topsimok u GecriopsI0K B MaTeMaTuke, Gpu3nke, OMOIOruu. DHTPOIUS Kak Mepa Oecropsika B
cucreme. TepMonnHaMU4YeCKui Xaoc. 3aKOHBI COXPAaHEHMs U IpeBpalleHus sHepruu. Ilepsoe n
BTOpOE Hayaja TepMoJuMHAMHUKH. I[loHATHE SHTponmuM M TpolieMa «TEMIOBOH CMepTH»
Bcenennoii. OuTponus kak ¢pyHkuus cocrosHus. Heraurponus. «Ctpena BpeMeHn». CocTosiHue
CUCTEMBI, MapaMeTpbl COCTOsiHUs. PaBHOBecHblE W HEpaBHOBECHbIE cucTeMbl. OOpaTuMble U
HeoOpaTtuMble cocTosiHus. [IpeacTraBienuss 0 MpoILIOM, HACTOSIIEM U OyAyIIeM B CHHEPreTHKe
(M.Ipuroxun). Konnenuuu BpemMeH B HayKe U GUIOCOPHH.

[Tpaktuu.: [IpobGiema Bpemenu B pusuke, OMOIOTHH, XUMUH, TEOJIOTUA U CUHEPTETHKE.

Ceoiicmea cucmembl, 00ycn06/1€HHbLE €€ CLOHCHOCHIbIO, OMKPLIMOCHLbIO, HETUHEIHOCHbIO
[Tonsitne o cnoxkHoctu. OOpazoBaHUE CIOXKHOM I1ENOCTHOM cucTeMbl. CBOWCTBA CIIOXKHOMN
HEJIMHENHON CHCTeMBbl. DMEPKEHTHOCTh. 3aKOH uepapxuuyeckux kommencanuii E.A. Cenosa u



3aKOH HEOOXOJMMOT0 pa3HOooOpasusi B CHCTEME. YCTOMYHMBOCTh, M3MEHYMBOCTh. 3aBUCUMOCTH
CBOICTB CHCTEMBI OT €€ CTPYKTYpPHOH OpraHu3anuu. JleTepMHUHUPOBAHHOCTb, CTOXACTUYHOCTb.
JlunelinocTh, HenMMHEHHOCTD. Anddepenunanys, uHTErpaus, CHHTES.

@Dpaxmanvhasa cmpykmypa. Kpumepuu kpacomul é Hayke u ucKyccmee

Hctopusi mosiBieHus TepMHHa «ppakTam». Marematndeckue MHOKECTBAa C (pakTalbHON
CTpyKTypoil: «mbuib KaHtopay, «xoBép CepnuHbckoro», «cHexxuHka Koxa». MHoxkecTBO
b.Mannens0pora. @PpakTanbHOCTh, caMmoIofoOue, KorepeHTHocThb. MWrepamuu. JpoOHas
pa3MepHOCTh, ee puandeckuii cmbici. MynbTudpakran. « Tpu-Tpukabl-TpU pa3aenEHHbIA KPYT
Yuusepcyma» H.Ky3zanckoro. Haem ¢pakrambHocTn B «bokecTBeHHON komemum» JlaHTe.
«3onoteiey» unciaa Gubonauuu. «O 60xkecTBeHHON nponopumn» JIyka [Tagomu (1509 r.). Briag
Jropepa B HMCTOpHUIO 30JIOTOIO CEYEHMs. 30JIOTOE CEUEHHE KaK CTPYKTYPHBIM HMHBapuUaHT B
ACTETHKE, KUBOTIHCH U apXUTEKType. 30JI0TOE ceueHue U (ppakTaabHasi TeOMETPHSI.

Jlemepmunuposannvlii. U  GEPOAMHOCMHBLL  IMANBL  IGONIOUUU  CILONHCHO20  UE020.
Ynpaenaemwiii xaoc

DOBOJIONUS HAYYHBIX MPEJICTaBICHUA O MPUUYMHHOCTU. [IpUYMHHOCTH U 11€1ec000pPa3HOCTb.
AOcomoTu3anys BHEIIHUX NPUYUH B MOAENM KECTKOro JaerepMHHM3Ma. Paspurtue
IpeJICTaBlICHU 00 aKTMBHOW pOJIM BHYTPEHHHMX IIPUYMH B HayKaX O JKHUBBIX CHCTEMaXx.
BeposiTHOCTHBIN XapakTep 3akoHOMepHOCTeNH MUKpoMmupa. CTaTyc BEpOSTHOCTH B KJIACCHUECKON
¥ KBaHTOBOH ¢u3uke. budypkamus. [lonsTie nenn B cuHepreTrke. ATTPaKTOp Kak I U MyTh
K uenu. CrmyyaliHOCTh U 3aKOHOMEpHOCTh. COCTOsIHHE B TOYKE BbIOOpA. DBOJIOLUS CIONKHON
HEJIMHEHHON CHCTEMBI, €€ LENH M 3Talbl. YIPaBISIIOUME NapaMeTpbl U HapaMeTpbl MOPsAIKA.
[TonoxxurenpHas U oTpulaTeNnbHas oOpaTHas CBsA3b. CaMOpacIpoCTpaHSIOIIMECS MPOIECCH B
CIOXKHOM cucteMe. MexaHu3Mbl CaMOYCKOpEHMs. ABTOKATalu3, LEMNHbIE peaKluH,
sK30TepMHuueckue peakuuu. Karactpoduyeckuili ckauok. Pexxum ¢ obGoctpenuem. dakTopsl,
OTIPEIETISIONINE YUCTIO CTPYKTYP B OTKPBITOM cioxkHOM HenuHenHo# cucteme (C.I1. Kyparomos,
E.H. Kus3esa).

Tpancdopmanusi cOBpeMeHHOr0 HAYYHOT0 W MH)KEHEPHOr0 MBILLIEHHUS] MOA BJIMSHHEM
CHCTEMHO-CHHePreTHYeCKOif MeT010/I0THH.

OTnuuus HEKIACCMYECKMX HAyYHO-TEXHUYECKHX JHCHUIUIMH OT  KJIAaCCHYECKHUX
TEXHUYECKHX Hayk. IIpuposna m CymHOCTh COBPEMEHHBIX (HEKJIACCHUUECKHMX) HAYYHO-
TEXHUYECKUX TUCHUIUIMH. POJIb METOL0JIOrMU COLMAIbHO-TYMAaHUTAPHBIX JAUCIUIUIMH B
COBPEMEHHOM TEXHUKE M TEXHMYECKOW Hayke. lMcrnonp30BaHMEM T'yMaHUTapHBIX
METOIOB MO3HAHUS B CUCTEMHOM INPOEKTHpOoBaHUU. [IpobiemMa KOMITJIEKCHON OLICHKH U
IPOrHO3UPOBAHUS TOCHEACTBUI TeXHUKU. OCOOEHHOCTH CHUCTEMOTEXHHUYECKOrOo U
COLMOTEXHUYECKOTO IPOCKTUPOBAHUSA, BO3MOXHOCTb M OIACHOCTb COLMAJIBLHOTO
IIPOCKTUPOBAHUS.

Huxnuueckuit xapaxkmep 360n10uuonnsvix npoyeccos. Cunepzemuxa 6 KOHmeKcme KyJabnypbol
Teopun 1MKIOB. «MUp NIyIbCUPYIOIIMI» B CHHEPreTUYECKOM WHTEepnperanuu. Monens
«XUIIHUK — >xepTBay. I[IpoOimembl MoJenupoBaHUS SKOJOrMUecKux cucreM. Kocmuueckue
PUTMBI M pUTMBI 4YenoBeka. Mcropuomerprnueckne HMKIbl YrkeBckoro. CuHEpreTnka Kak
Croco0 MHTErpaluy eCTeCTBEHHOHAYYHOI0 U TyMaHUTapHOro o0pa3oBaHus. COBpeMEHHBIN MUp



u pedopma obOpazoanusa. Co3Byune wuueld U 00pa3oB cuHepreTuku ¢unocohpun Bocroka.
Pycckue ¢punocodsr «CepedpsHOro Beka» 0 Mporpecce U CMbICIIE UCTOPUH.



MNPUIOXKEHMUE 2

BOIIPOCHI K TECTY 1 (7 cemecTp, MOIYJIb 2)

3ananue Ne 1 luccunaTuBHas ctpykrypa. CBoiicTBa

Wnest HenmHEHHOCTH OTpaXkaeT B cebe:

Bribepure ouH u3 4 BApHAHTOB OTBETA!

1) - MHOTOBapPHAHTHOCTh ITyTeH pa3BUTHUS

2) - TEMII SBOJIOLNHU (CKOPOCTh PA3BUTHSI ITPOIIECCOB)
3) - HeoOpaTUMOCTh IBOJIOLIUU

4) - YBEJIMUEHUE CTOXACTUIHOCTH B CPEIC

3aganue Ne 2 /luccunatuBHas cTpykrypa. CBoiicTBa

JlanpHOEHCTBYE B IUCCUIIATUBHBIX CUCTEMAX O3HAYAET CBSI3b YACTHI] APYT C APYrOM Ha
pACCTOSAHUSAX:

Bribepure ouH u3 4 BApHAHTOB OTBETA!

1) - 3HAYUTEIHHO MPEBBIIAIONINX IEUCTBUE MEKMONEKYIISIPHBIX
B3aMMOACHCTBUI

2) - MPEBBIIIAIOIINX Pa3MEPbl CUCTEMBI

3) - 0ECKOHEUHO OOJIBIITUX

4) - 0ECKOHEYHO OOJBIINX, HO IPU ATOM OTPAaHHUYEHHBIX pa3MepaMu CHCTEMbI

3aganue Ne 3 JluccunaTuBHAs CTPYKTypa

B mporecc 3apoxaeHnst JUCCUIATUBHBIX CTPYKTYP 3aJI0K€HA TPUUKHA, 110 CBOCH MPHUPOJIE:

Bribepure ouH u3 4 BApHAHTOB OTBETA!

1) - JICTEPMHHAPOBAHHAS
2) - BEPOSITHOCTHAS

3) - cryJaiHas

4) - MHOKECTBEHHAsI

3aganue Ne 4 luccunatuBHas cTpykTypa. Cucrema, 3jieMeHT

CrpykTtypa - 370:

BriGepute ouH u3 4 BapuaHTOB OTBETA:

1) - UHTETPUPYIOLIUE CBSI3U 3JIEMEHTOB

2) - 3aKOHOMEPHBIE CBSA3U JJIEMEHTOB

3) - 100bI€ CBSI3H, YCTAaHABIMBAEMbIE MEXKAY JIEMEHTaMU
4) - BEPOSITHOCTHBIE CBSI3U JIEMEHTOB

3aganue Ne 5 luccunaruBHas cTpykrypa. Cucrema, 3jieMeHT

DIJIEMEHT — 3TO:

Bribepure ouH 3 4 BApHaHTOB OTBETA!

1) - HeJleIMMasl Aajiee 4acTh CHCTEMBI

2) - OTHOCHUTEJIbHBIN MTPeies 1€IUMOCTH CUCTEMBbI

3) - HeeanMas Jajiee 4acTh CUCTEMBI IPU JAHHOM crioco0e ee pacCMOTpEeHHUs

4) - 4acTh CUCTEMBI, CIOCOOHAsI K B3aUMOJICHCTBUIO € IOJJOOHBIMU ce0€ YacTsIMu

3aganue Ne 6 luccunatuBHas cTpykrypa. Cucrema, 3jieMeHT

OTKpBITOCTL CHCTCMBI:

BriGepute ouH u3 4 BapuaHTOB OTBETA:

1) \ - \ HE00X0IMMOE U JOCTATOYHOE YCIIOBUE JIJIsl €€ CAaMOOPTaHU3AINH




2) - HEOOXO0AMMOE, HO HEJIOCTATOYHOE YCJIOBHE JUISI €€ CAMOOPTraHH3aIlUH

3) - HE MMeeT 3Ha4YCHMsI I IPOTEKaHUs IIPOLIECCOB CAMOOPIraHU3aluu

4) - MMeEeT 3HaUCeHUE I CaMOOPraHM3allii B 3aBUCUMOCTH OT BHEIIHUX YCIOBUHN

3aganue Ne 7 luccunatuBHasi cTpykrypa. Cucrema, 3jieMeHT

YacTb cCTEMBI HMEET CMBICII:

Bribepure ouH 13 4 BapuaHTOB OTBETA!

1) - TOJIBKO 110 OTHOIIICHUIO K I[EJIOMY

2) - HE3aBUCUMO OT IIEJI0TO

3) - 10 OTHOIIEHUIO K IOXO0HON € yacTn
4) - 110 OTHOILIEHHIO K JIIO00H APYrod 4acTu

3ananue Ne 8 J/luccunaTuBHasi CTpyKTypa. Juccunanusi JHePrum

ﬂI/ICCI/IHaHI/IH OHCPIur O3HA4YacT:

Bribepure ouH u3 4 BApHaHTOB OTBETA!

1) - Nepexo] YHIOPsIOUYEHHbBIX MPOLIECCOB B MEHEE YIOPsII0UEHHbIE

2) - MepPEX0/l SHEPTUH YIOPSAJOUYEHHBIX MPOLIECCOB B YHEPTHIO MEHEE
YIOPSIOYEHHBIX IPOLIECCOB

3) - BO3pacTaHKe YHEPTUU YIIOPSAOUCHHOTO ABMKEHUS U yObIBaHNE TETIOBOM
SHEpruu

4) - U3MEHEHHE CTPYKTYPbI CUCTEMBI

3aganue Ne O JluccunaTuBHAs CTPYKTypa

JuccunatuBHas CTpyKTypa BO3HUKAET B pe3yJIbTaTe:

BriGepute ouH u3 4 BapuaHTOB OTBETA:

1) - M3MEHEHHUs BHEUTHUX YCJIOBUI

2) - MIOTJIOLEHUS SHEPTUH 3aKPhITON CUCTEMOM

3) - CaMOIIPOU3BOJILHOTO B3aUMO/IEHCTBHUS AIIEMEHTOB CUCTEMBbI
4) - B3aMMOJICHCTBHS BEIIECTBA U BHEIIHETO IIOTOKA SHEPTUU

3apanue Ne 10 /IluccunaTtuBHasi CTPYKTypa

Cornacao U.P. [IpuroxxuHy noTok HEprum N3BHE:

Bribepure ouH u3 4 BApHAHTOB OTBETA!

1) - MIEPEBOIMT 3JEMEHTBI CHCTEMbI M3 Xa0THYECKOTO COCTOSHHS B
YIOPSIIOYCHHOES

2) - MOJI/IEPYKUBACT OTKPBITYIO CHCTEMY B HEPABHOBECHOM COCTOSTHUHU

3) - MPUBOJUT K CUTYAIMH, KOTJIa HOBOE COCTOSIHUE B TIPOLIECCE IBOTIOLIUH
ONITHMHU3UPYETCS ¥ IPHOOPETACT YCTOWIUBOCTh

4) - paspymaeT CHCTEMY

3aganue Ne 11 /luccunaTuBHas cTpykrypa. CBoiicTBa

MeracTabWibHOE COCTOSHUE:

BriGepute ouH u3 4 BapuaHTOB OTBETA:

1) - PAaBHOBECHOE COCTOSIHUE CUCTEMBI C OTPAHUYEHHOM YCTONYMBOCTBIO

2) - OTHOCUTEJIbHO YCTOMYMBOE COCTOSIHUE CUCTEMBI, N3 KOTOPOT'O OHA MOKET
CaMOIPOU3BOJILHO MIEPENTH B 00JIe€ YCTOMYNBOE COCTOSIHHE

3) - OTHOCUTEIIBHO YCTOMYMBOE COCTOSIHUE CUCTEMBI, M3 KOTOPOTO OHA
CaMOIIPOM3BOJIbHO MOXKET MEPEHTH B MEHEE YCTOMUHMBOE COCTOSIHHE.

4) - HEYCTOMYMBOE COCTOSIHUE CUCTEMBI, U3 KOTOPOTO CUCTEMA HE MOXKET BBHIUTHU
CaMOCTOSITEJIBHO




3aganue Ne 12 /luccunatuBHasi cTpykrypa. CBoiicTBa

KOFepeHTHOCTI) IPUMCHUTEIBHO K CJIOKHBIM CUCTEMAaM — 3TO.

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) - COTJIACOBAHHOE MPOTEKAHNE BO BPEMEHH U TPOCTPAHCTBE HECKOIBKHX
BOJIHOBBIX IMPOLECCCOB, MPOABJIAIOIICCCS IPU UX CJIOKCHUHN

2) - COCTOSIHHE, KOT]a MUKPOCKOITMYECKHE 3JICMEHTHI BEIIECTBA HAXOSITCS B
CTPOTO OJTHOM U TOM K€ COCTOSTHUH

3) - BBICIIIAsl CTEIICHb COTJIACOBAHHOCTH BCEX DJIEMEHTOB CHCTEMBI

4) - KOppeJsIiy 0ECKOHESYHOTO paauyca

3aganue Ne 13 [luccunatuBHasi cTpykrypa. OTKpsbITasi cuctemMa

OTKpBITOfI Ha3bIBACTCS CUCTEMA, KOTOpAas.

Bribepure ouH U3 4 BApHAHTOB OTBETA!

1) - 0oOMEeHHBaeTCs BEIIECTBOM, SHEpPTUel U HHPOpMAIIHEH ¢ OKpYyKaromIei
cpenoit

2) - BO3/ICHCTBYET Ha OKPYKAIOLIYIO Cpey, U3JIyydasi IOTOK BEUIeCTBa, SHEPTUH U
nHpopmalun

3) - JOCTYIIHA JUIS UCCIICIOBAHHSI

4) - 0OMEHHMBAETCS C OKPYIKAIOIICH CPeZIOM TOIBKO YHEpruei

3ananne Ne 14 /luccunaTuBHAs CaMOOPraHU3alus

JyccunatuBHas caMOOpraHu3anusi — 3T0 (pa30Bbli NEPEXO] CTPYKTYPBIL:

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) - BJIAJI OT TEIUIOBOTO PABHOBECHSI

2) - BOJIM3H OT TEIJIOBOT'O PaBHOBECHUS

3) - B COCTOSIHUHM TEPMOIMHAMHUECKOTO PABHOBECHS
4) - B COCTOSIHUU KOT€PEHTHOCTH

3amanue Ne 15 JIluccunaTuBHasi caMOOpPraHu3anus

Camoopranusanus — caMONpOU3BOJIbHAS IEPECTPONKA CTPYKTYPbI CUCTEMBI, CBSI3U MEXKIY
3JIEMEHTaMU KOTOPOM:

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) - KECTKO JCTCPMUHUPOBAHBI

2) - MMEIOT BEPOSTHOCTHBIN XapaKTep

3) - HaXOASATCS MEXKJLY Xa0COM U MOPSIIKOM
4) - MIOJTHOCTBIO MPEICKa3yeMbl

3ananue Ne 16 /IuccunaTuBHasi caMooOpraHu3anus

[Tpu BHELTHUX YCIIOBUSX, PEMSATCTBYIOIIUX JOCTHKEHUIO CUCTEMON paBHOBECHOTO COCTOSIHUSA,
CUCTEMA NIEPEXOANT B COCTOSIHUE, COOTBETCTBYIOLIEE!

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) - MaKCHMAaJbHOMY TPOU3BOICTBY SHTPOIHH
2) - MHUHHUMAJILHOMY TIPOU3BOJICTBY SHTPOIHH
3) - METaCTaOMIBLHOCTH

4) - KOT€PEHTHOCTH

3ananue Ne 17 JIluccunaTuBHasi cCaMOOPraHU3alMs

DaKTOPOM, TOCTATOYHBIM JIJII TIEPECTPONKH CHCTEMBI, SBIISICTCS:

Bribepure ouH 13 4 BApHAHTOB OTBETA!




1) - M3MEHEHHE BO BHEIIHEH cpejie

2) - CIIOCOOHOCTh CHCTEMBI K IUCCUTIAIIUN SHEPTUU

3) - MOCTYTIICHHE TIOTOKA SYHEPTHH B CHCTEMY U paBHOMEPHOE €€ pacIpe/IesieHIe
10 00bEMY CHCTEMBI

4) - MOCTYTICHHE TIOTOKA SHEPTHH B CHCTEMY U HEpaBHOMEPHOE ee
pacnpeseeHrne 1o 00beMy CHCTEMBI

3ananue Ne 18 /IuccunaTuBHasi caMOOPraHu3anus

YciioBueM reHepanru HOBoW HHGOPMALUU SIBIISETCS:

Bribepure ouH 13 4 BApHAHTOB OTBETA!

1) - YCTOWYHBOCTh

2) - HEYCTOWYHBOCTD.
3) - MEeTacTaOMILHOCTD
4) - PaBHOBECHOCTh

3aganue Ne 19 /luccunaTuBHasi cTpykrypa. CpoiicTBa

IIepecTpoiika cucTeMbl IPOUCXOAUT B YCIOBUSX, KOTJIa SHEPreTUYECKOE B3aUMOEHCTBUE
CHUCTEMBI CO CPEAOH JOCTHUIAET:

Bribepure ouH U3 4 BApHAHTOB OTBETA!

1) - PaBHOBECHOTO COCTOSIHHSI

2) - KaTacTPOMHIECKOTO COCTOSHHSI.
3) - KPUTUYECKOTO 3HAYCHUS

4) - TapMOHHUYHOTO COOTHOIICHHSI

3ananue Ne 20 /IluccunaTuBHasi CTPYKTypa. JlmHaMuyecKkuii xaoc

JInHAaMUYeCKuii Xaoc - 3TO:

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) - JUHAMHKA 9aCTUII B YCJIOBUAX XaO0TUYCCKOI0 HMX OBWIKCHUS
2) - PaBHOBECHOE COCTOSTHHE

3) - HEOIPEICIIEHHOCTh

4) - JMHAMUKA YaCTHUIl B YCIOBUSIX HAIPABJIECHHOI'O UX JIBUKEHUS

3ananne Ne 21 CuHepreTnka U TEpMOJIMHAMHUKA

B knaccuueckoi TepMOJMHAMHUKE MPOLIECCHI:

Bribepure ouH 3 4 BApHAHTOB OTBETA!

1) - 00paTHMBI

2) - HEOOPaTHUMBI
3) - CTOXaCTHYHBI
4) - HEPaBHOBECHBI

3ananue Ne 22 CuHepreTuka U TEPpMOJAMHAMHUKA

BTopoii 3aKOH TEPMOJIMHAMUKH:

BriGepute ouH u3 4 BapuaHTOB OTBETA:

1) - BBIBOJIMM U3 3aKOHOB MEXaHUKHU

2) - BBIBOJIMM M3 3aKOHOB MAPHBIX B3aUMOJEHCTBUN

3) - BBIBOJIMM U3 CTOXAaCTHYECKHX B3aUMOJICHCTBHIL

4) - HE BBIBOJIMM HU U3 KAKUX 3aKOHOB, IIOCKOJIBKY IO CBOEU CYTH SBJISETCA
MPUHIUIIOM

3ananue Ne 23 CuHepreTuka M TEPpMOJIMHAMHUKA




C ToukM 3peHusi CHHEPreTUKHU BEPHO Jin yTBepkaAeHue: «lIpupoaa ctpeMuTcs K nepexoay oT
COCTOSIHUM MEHEe BEpOSTHBIX K COCTOSIHUSIM 00Jiee BEPOSITHBIMY:

BriGepute ouH u3 4 BapuaHTOB OTBETA:

1) - na

2) - HET

3) - HE YCTAaHOBJICHO

4) - CKOpee J1a, YeM HeT

3ananue Ne 24 CuHepreTuka M TEPMOJIMHAMHUKA

IlonsTue «CTPECJIbI BPCMCHUN» 06y0HOBJI€HO OTKPBITUCM:

Bribepure ouH 3 4 BApHaHTOB OTBETA!

1) - IIEPBOTr0 3aKOHA TEPMOJUHAMUKHI
2) - BTOPOT'0 3aKOHAa TEPMOJIMHAMUKHU
3) - TPETHErO 3aKOHA TEPMOAMHAMUKHI
4) - YETBEPTOro 3aKOHA TEPMOJIUHAMUKHU

3apanne Ne 25 CuHepreTnka H TEpMOJIMHAMHUKA

«Tennosasg cmepTh BeeneHHOM» 03HavaeT:

Bribepure ouH U3 4 BApHAHTOB OTBETA!

1) - POCT SHTPOIMH 10 MAKCUMAJIbHBIX 3HAYCHUN

2) - MOHM)KCHUE SHTPOIUH 10 MUHUMAJIbHBIX 3HAUCHUM

3) - POCT HETIHTPOIIHU

4) - JE3UHTETPAIMIO CTPYKTYP MPU HEM3MEHHOM SHTPOIHH

3ananue Ne 26 CuHepreTuka U TEPpMOJIMHAMHUKA

[Ipu HeoOpaTUMBIX HpoIeccax B 3aKPBIThIX CUCTEMAX:

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) - SHTPOIHSI M SHEPI'Usl OCTAKOTCSI HEU3MEHHBIMU

2) - SHEPIrUsl COXPAHAETCs, SHTPOIUS PACTET

3) - SHEPIHsl pacXOAyeTCsl, SHTPONUSI YMEHbIIAETCS

4) - MIPOUCXOUT OAHOBPEMEHHBIN POCT SHEPTUU U SHTPOIIUHU

3ananne Ne 27 CuHepreTuka U TEpMOJIMHAMHUKA

W3 nByx cuctem 0osee «cTapoil» sBIsIETCs cUcTeMa, Y KOTOPOH:

Bribepure ouH U3 4 BApHAHTOB OTBETA!

1) - W3MEHCHUE DHTPOITUH HE TIPOUCKOIUT

2) - SHTPOIHUS OOJIBIIE

3) - SHTPONHS MECHBIIIC

4) - SHTPOIHS BO3BPAIIACTCS K IEPBOHAYATIBHOMY 3HAYCHHUIO,
COOTBETCTBYIOLIEMY MOMEHTY 00pa30BaHHUs CHCTEMBI.

3ananne Ne 28 CuHepreTuka u TEpMOJIMHAMHUKA

Mmuoroo6pasue Gopm B cucteMe (MopdoreHes3) CBsi3aHo C:

Bribepure ouH 13 4 BApHAHTOB OTBETA!

1) - OTTOKOM 3HTPOIHH U3 CUCTEMBI

2) - C PUTOKOM SHTPOIINU M3 OKPYKAIOIIEH CpeJibl
3) - C MMPUTOKOM HETIHTPOIIHU

4) - COBEPIIICHHEM pabOThl CHUCTEMOI

3ananue Ne 29 IIpo6JieMa BpeMeHH B CHHEPreTHKE




HaHpaBHeHHOCTB BpPCMCHH, CBA3BIBACMAs CO BTOPLIM HAYAJIOM TCPMOAMHAMUKHU, ABJISACTCA:

Bribepure ouH u3 4 BApHAHTOB OTBETA!

1) - (byHIaMEeHTaIbHOM
2) - JOKQJIBHOM

3) - CUMMETPHYHON

4) - ITMHAMHAYECKON

3aganue Ne 30 [IpoOJieMa BpeMeHH B CHHEPreTHKe

B OTKPBITHIX HCPABHOBECCHBIX CUCTEMaX BHYTPECHHEEC BPEM: CBSI3aHO C.

BriGepute ouH 13 4 BapuaHTOB OTBETA:

1) - SHTpOIHUEH

2) - JBH)KCHHEM CHCTEMBI B IPOCTPAHCTBE

3) - M3MEHEHHEM BOJHOBOM (DYHKIIMU CHCTEMBI
4) - CTATHYECKHM B3IJISJIOM Ha IPUPOJY BPEMEHU

BOITPOCBHI K TECTY 2 (7cemectp, MOAYJIb 3)

3aganue Ne 31 Ciaoxnoe neaoe. CBoiicTBa

CpolicTBa YHUKAJIBHBIX HCTOPHUYCCKH PA3BHBAOIUXCSA CIIOKHBIX CUCTCM.

Bribepure ouH U3 4 BApHAHTOB OTBETA!

1) - HEBO3MO>KHOCTb MX IIOJHOTO BOCIIPOU3BOJICTB

2) - BO3MO>KHOCTb UX THUIIOJOIU3al[UH

3) - CBOMCTBO LIEJIOr0 OIIPEAEIIACTCS CBOMCTBAMU €r0 4YacTei
4) - KECTKO IETCPMHUHUPOBAHHBIC CBSI3U

3aganue Ne 32 Ciaoxnaoe ueaoe. CBoiicTBa

CBoJicTBa CJI0XKHBIX CAMOPETYJIUPYIOLUIUXCS CUCTEM:!

Bribepure 1Ba u3 4 BapuaHTOB OTBETA!

1) - YpOBHEBasI OpraHU3aIH

2) - OTCYTCTBHE YIPABISIFOLIETO YPOBHSI

3) - HAJTUYHUE KECTKO JCTCPMUHUPOBAHHBIX CBA3CH MEXKIY UX 3JICMEHTAMH
4) - MacCOBOE CTOXAaCTHYECKOE B3aUMO/ICHCTBHE JICMEHTOB

3aganue Ne 33 Cioxnoe neaoe. CBoiicTBa

Cno>xHoe 1eJoe:

Bribepure 1Ba u3 4 BapuaHTOB OTBETA!

1) - pPaBHO CyMMe YacTei

2) - MEHBIIE CYMMBI YacTei

3) - 00JIbIlIe CYMMBI YacTel

4) - Ka4eCTBEHHO JIPYro€ MO CPAaBHEHHUIO C CYMMOM YacTei

3aganue Ne 34 Ciaoxuoe ueaoe. CBoiicTBa

B ACJIOBOM JUAJIOTHYCCKOM ITPOIECCC MOKHO BBIACIUTH CICAYIOIINEC BUABI Xa0Ca:

BriGepute ouH u3 4 BapuaHTOB OTBETA:

1) - JECTPYKTUBHBIN (Xa0C pa3pyllieHus, pacnajia)
2) - JIMHAMUYHBIN Xa0C CTAHOBJICHHSI

3) - Xa0C MOKOsI (IIOK, MMyCTOTA)

4) - Xa0C OBITHUS (Xa0C B MOPSIKE)




3aganune Ne 35 CiosxkHoe 1neaoe. CBoiicTBa

HepaBHOBeCHOMy COCTOAHHNIO CUCTEMBI OTBEYACT COCTOAHUC!

BriGepute ouH 13 4 BapuaHTOB OTBETA:

1) - MaKCHMAaJIbHOTO Xa0ca

2) - MaKCHMAaJIbHOM YIMOPSI0YCHHOCTH

3) - HEKOTOPOH CTEICHHU YIIOPSI0YCHHOCTH
4) - YCTOWYMBOCTH

3aganue Ne 36 CioskHoe nesaoe. CpoiicTBa

UeMm cIIOKHEE CHCTEMAa, TEM:

Bribepure ouH u3 4 BApHAHTOB OTBETA!

1) - 00J1ee MHOTOYHMCIICHHBI TUTTBI (QIIYKTYaIMi, YITPOXKAIONTUX €€ YCTOMYMBOCTH
2) - OHa 0oJiee yCcToWYnBa

3) - MeHbIIIe PaKTOPOB, YIPOKAIOIIUX €€ YCTONYMBOCTH

4) - CUJIBHEE €€ CBA3b C OKPYKAIOUIEH Cpeaoi

3aganue Ne 37 CiosxkHoe 1eaoe. CBoiicTBa

CI/IHepFeTI/IKa H3Yy41aCT CAMOOPTaHU3alnIO:

BriGepute ouH 13 4 BapuaHTOB OTBETA:

1) - JMICCUTIATHBHY IO
2) - KOHCEPBATHBHYIO
3) - JTCTIEPCHOHHY IO
4) - KOHBEPCHOHHYO

3aganue Ne 38 CioskHoe nesaoe. CpoiicTBa

OTKpbITasi cCaMOOPraHU3yIOUIAsICsl CHCTEMA HE MOXKET OBITh:

Bribepure ouH u3 4 BApHAHTOB OTBETA!

1) - HEPaBHOBECHOM
2) - paBHOBECHOMU

3) - HEJMHEHHON

4) - YIOPSIOYSHHON

3aganue Ne 39 CiosxHoe 1eaoe. CBoiicTBa

Haunbosee BEICOKHM KaueCTBOM o6naz[aeT SHEpPrusi.

BriGepute ouH 13 4 BapuaHTOB OTBETA:

1) - COJTHEYHAS
2) - XHUMHYCCKAst
3) - TEIIOBas

4) - siAepHast

3aganue Ne 40 CiosxkHoe neaoe. CBoiicTBa

CBoOICTBa MaJIBIX CUCTEM (MEXaHHMUYECKUX YCTPOUCTB):

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) - WH(pOPMaITMOHHOE B3aMMOJICHCTBHE UX DJIIEMEHTOB

2) - JKECTKO JCTEPMUHHUPOBAHHBIEC CBA3U MEXKIY JIEMEHTAMU

3) - 3HAYUTEIHHOE KOJHMUYECTBO SJICMEHTOB C OOJIBIITMM YHCIIOM CTETICHEH
CBOOOIBI

4) - CTOXaCTUYHOCTh

3aganue Ne 41 Caoxxnoe neaoe. CBoiicTBa




B COLIMATIBHBIX LCITOCTHBIX CUCTEMAX SMCPPKCHTHOCTh O3HAYACT HAJIMYKC.

Bribepure ouH 3 4 BApHaHTOB OTBETA!

1) - €MHOIr0 3aKOHA JUIsl BCEX MOJCUCTEM

2) - 3aKOHA, OTPAXKAIOILEr0 HHTEPECHI BCEX MOJICUCTEM

3) - 3aKO0HA, HE 3aBUCSIILIETO OT CBOMCTB MOACUCTEM

4) MHO>KECTBA 3aKOHOB, OTPAYKAIOLIUX HHTEPECHI BCEX MOJICUCTEM

3apmanne Ne 42 CioxHoe nemoe. Oo0parHasi CBsi3b

ITonoxxurenpHas o6paTHa51 CBA3b.

BriGepute ouH 13 4 BapuaHTOB OTBETA:

1) - MOJKET NMPUBOAMTH K HEYCTOWYMBOCTH (D)YHKIIMOHHUPOBAHUS CHCTEMBI

2) - 0cCJIa0seT BO3ICHCTBUE PE3yIbTaTOB (PYHKIIMOHUPOBAHUS Ha XapaKTep
(YHKIIMOHMPOBAHUS CHCTEMBI

3) - HE BJIMSICT HA YCTOWYMBOCTh CUCTEMBI

4) - HE MEHSET Xapakrepa (yHKIMOHUPOBAHUS CHCTEMBI

3aganue Ne 43 Ciosxaoe 1eaoe. CpoiicTBa

HepaBHOBeCHOMy COCTOAHHIO CUCTCMBI OTBCYACT COCTOAHHUC:

Bribepure ouH 13 4 BApHAHTOB OTBETA!

1) - MaKCHMAaJIbHOTO Xa0ca

2) - MaKCHMaJIbHOM YIOPSA0YCHHOCTH

3) - HEKOTOPOH CTENEHU YIOPSI0UYCHHOCTH
4) - YCTOWYMBOCTH

3aganue Ne 44 Ciaoxxnoe neaoe. CpoiicTBa

CucreMHBIE CBOMCTBA LIEJIOTO 3aBUCHT OT:

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) - CTPYKTYPBI

2) - CBOWCTB 2JIEMEHTOB

3) - KOJIMYECTBA DJIEMCHTOB

4) - CTPYKTYPBI M KOJHUYECTBA 3JIEMEHTOB

3aganue Ne 45 Ciosxaoe neaoe. CBoiicTBa

IToBeneHuEe TOJIMIELI:

Bribepure ouH U3 4 BApHAHTOB OTBETA!

1) - MO>KHO TPEJICKa3aTh, 3Hasl BCE O KAKJOM COCTABIISIONIEM €€ YETOBEKe

2) - HEJb3sI MPEJICKA3aTh, TaKe 3HAsl BCE O KAKIOM COCTABIISIONICM €€ YEIOBEKE
3) - MOKHO IIPCACKAa3aTh KaK TCHACHIIMIO K OITPCACJICHHBIM BUJIaM HeﬁCTBHﬂ

4) - HUKaKUM 00pa3oM HEBO3MOXHO MPEJCKa3aTh

3aganue Ne 46 Caoxnaoe ueaoe. CBoiicTBa

3akoH nepapxudeckux kommnencanuii E.A. CenoBa mpuMEHUTENBHO K CIIOKHOM CUCTEME TJIaCuT:

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) - pocCT pazHOOOpa3usi Ha BEPXHEM YPOBHE OpraHu3aluy o0ecrneunBaeTcs
OrpaHMYCHUEM Pa3HO00pa3Hs Ha MPEABLIYIIHNX YPOBHIX

2) - POCT pa3HOOOpa3yst Ha HIPKHEM YPOBHE MOBBIIMIAET YCTOHYMBOCTH BEPXHETO
YPOBHS OpraHU3aLUU

3) - CHIDKECHHE YPOBHS pa3HOO0pa3ns Ha HIKHUX YPOBHSAX CHHXKAET POCT
pa3zHooOpasusi Ha BEpXHEM YPOBHE

4) - pPOCT pa3HOOOpa3Msl HA HUKHUX YPOBHSX HE BIHSIET HA POCT pa3HOOOpa3us Ha




‘ ‘ BEPXHEM YPOBHE

3aganue Ne 47 Ciaoxnoe neaoe. CBoiicTBa

[Iporiecc cTpyKTypooOpa3oBaHust © MHOTOOOPa3usi JOpPM 3aBUCHUT OT:

BriGepute ouH u3 4 BapuaHTOB OTBETA:

1) - MIPUTOKA SHTPOIIHUHU

2) - OTTOKA DHTPOITHH

3) - JIMCCUIIAIINH YHEPTUH

4) - TrapMOHUYHOTO COYCTAHHS IPUTOKA M OTTOKA DHTPOIHH

3aganue Ne 48 CiosxkHoe neaoe. CBoiicTBa

Kto u3 YYCHBIX BBCJI IOHATHUSA «IIPOU3BOACTBO SHTPOIIHNHN» U «IIOTOK DOHTPOINN):

Bribepure ouH u3 4 BApHAaHTOB OTBETA!

1) - W. Tlpuroxuu
2) - I'. Xaken

3) - JI. Onzarep

4) - 3. JlopeHn

3aganune Ne 49 Ciosxaoe neaoe. CpoiicTBa

YeM croxHee CHUCTCMA, TCM.

BriGepute ouH 13 4 BapuaHTOB OTBETA:

1) - 00Jsiee MHOTOUHCIICHHBI TUIBI (PIIYKTYAINH, YTPOXKAIOUINX €€ YCTOMYUBOCTH
2) - oHa OoJiee yCTOHYMBa

3) - MEHbIIE (PAaKTOPOB, YTPOKAIOIINX €€ YCTONYHBOCTH

4) - CHJIbHEE €€ CBSI3b C OKPYIKAIOIIEH cpeioi

3ananue Ne 50 @pakraabHas cTpyKTypa. 30J10TOE CeueHUe

Ko u3 YYCHBIX 06Hapy7KI/IJ'I, YTO OTHOIICHUEC ITOCJICA0OBATCIIbHBIX YHUCECII dubonayun CXOAUTCA K
30JIOTOMY CCUYCHUIO!:

BriGepute ouH u3 4 BapuaHTOB OTBETA:

1) - Horanu Keruiep

2) - Jleonapzo na Bunun
3) - Tuxo Bpare

4) - Hcaax HprotoH

3aganue Ne 51 @dpakranbHasg CTPYKTypa

OpnHMM U3 OCHOBHBIX CBOMCTB (hpaKTaJIbHON CTPYKTYPHI SBJISETCS:

Bribepure ouH u3 4 BApHaHTOB OTBETA!

1) - CHMMETPHYHOCTH 00pasza

2) - no10oue yacte 1enomy

3) - TOXJICCTBEHHOCTh YaCTel pa3IMYHbIX MACIITAOHBIX YPOBHEH JAPYT APYTY
4) - CJIO)KHOCTh

3aganue Ne 52 @pakrajabHas CTPYKTYpa

K kakoit ¢purype otHocutcs aesus 5. bepnymnu: «/3MeHeHHas, BHOBb BOCKPECAIO MPEXKHEN»:

Bribepure ouH 13 4 BApHAHTOB OTBETA!

1) - JOTapuPMHUECKON CUpAIN
2) - apXMMeI0BOH CITUpaJIH

3) - «30JIOTOMY» TPEYTOJIBLHHKY
4) - rurepOose




3aganue Ne 53 @dpakTajabHasg CTPYKTypa

B gem, Ha Bam B3TJIs/1, CMBICI U3BECTHOTO BBIpaKeHHS «B Kpacoty gpakraibsHOro odpasa
rpy0oi pyKoil BMeImuBaeTcs QU3nKay:

Bribepure ouH U3 4 BApHAHTOB OTBETA!

1) HCKaXCHUE CTPYKTYPBI BCIEACTBUE TOIPEIIHOCTH PErUCTPUPYIOLIEH
anmaparypsl

2) OTCYTCTBHE MOJIHOTO 3HAHUS O CUCTEME

3) 0COOEHHOCTh (PM3UYECKUX MPOIECCOB, Pa3MBIBAIOIINUX CTPYKTYPHI

4) IIOTPEIIHOCTE MOAECIUPOBAHUS

3aganue Ne 54 dpakrajabHasg CTPYKTypa

MaremaTudeckue (l)paKTaJIBHLIe MHO>ECTBA HAa3bIBAKOTC HCMHTCTPUPYCMBIMH 10 TIPUYHHC UX.

Bribepure ouH U3 4 BApHAHTOB OTBETA!

1) 0ECKOHEUYHOCTH B HEOTPAHUYCHHOM MTPOCTPAHCTBE
2) OCCKOHEYHOCTH B OTPAHMYCHHOM MTPOCTPAHCTBE
3) HEOIPEICTICHHOCTH

4) JIPOOHOCTH

3aganue Ne 55 @pakranbHasg CTPYKTypa

K kakoMy 00BEKTY MOYKHO OTHECTH BhIpaskeHue «DpakTan — 6ECKOHEUHO caMoITo100Has

burypay:
Bsibepute o/uH U3 4 BApHAHTOB OTBETA!
1) bu3nuecKoOMy
2) MaTEeMaTHIECKOMY.
3) PUPOTHOMY
4) OHMOJIOTHIECKOMY

3ananune Ne 56 @pakranabHasi CTPYKTypa

JpoOHas pazMepHOCTh (hpaKTAIbHON TUIOCKOCTH HAXOAUTCSI MEXKTY:

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) Oml
2) lu2
3) 2u3
4) 2,5u3

3ananune Ne 57 @pakrajabHasi CTPYKTypa

JpoOHas pazMepHOCTh (PPAKTATBHOIO 00bEeMa HAXOAUTCSA MEXKIY:

Bribepure ouH 13 4 BApHAHTOB OTBETA!

1) Oul
2) lu2
3) 2u3
4) 2,5u3

3ananue Ne 58 @pakranbHasi CTPYKTypa

MHuosxectBo KanTOpa nMeeT pa3MepHOCTb:

Bribepure ouH 13 4 BapMaHTOB OTBETA!

1) ~ 0,63
2) ~ 1,893
3) ~2,09




4 | - | ~3.85

3aganue Ne 59 dpakranbHas CTPYKTypa

MO,Z[GJIB HUTCpallii OCHOBAaHAa Ha IMPUHIUIIC: ITPU IMMOCTPOCHUHN MHOKCECTBA KAXKX/10C IMOCIICAYIOIICC
3HAYCHUEC ITOJIYYaCTCs U3.

Bribepure ouH u3 4 BApHaHTOB OTBETA!

1) - IPEIBIAYIIErO

2) - MIEPBOHAYAIBHOTO

3) - Oyaymiero

4) - YepeAyIOMUXCS MPEIBIIYIIET0 U Oy IyIero

3aganue Ne 60 @pakTanbHas CTPYKTYpa

Tepmun «¢ppakramy BBEJI B HAYKY:

BriGepute ouH 13 4 BapuaHTOB OTBETA:

1) - A. Tlyankape

2) - b. Manzgens0pot
3) - W. Mpuroxux

4) - I'. Xaken

JEMOHCTPAIIMOHHBIE BAPUAHTBI BOITPOCOB
(bpoHTAIBLHBIH ONPOC HA CEMUHAPCKUX 3AHATHSX)

1. Cunepreruka BIsSETCA:
1.1 pa3BuTHEM TEOPUH CUCTEM
1.2 HayKko# O CIIOKHOM
1.3 Haykoiif 00 aHTPOIO-COINO-KYJIBTYPHBIX CUCTEMAX
1.4 Haykoif 00 HICTOPUIECKON MEXaHHUKE
2. CuHepreTuka — 3T0 Hay4HOE HalpaBJeHUE, KOTOPOE 3aHUMAETCS U3yUYCHHUEM:
2.1 OTKPBITBIX CIIOKHBIX HEJIMHEHHBIX CUCTEM
2.2 OTKPBITBIX PABHOBECHBIX CHCTEM
2.3 3aKpBITBIX HEPABHOBECHBIX CUCTEM
2.4 3aKpBITHIX CIIOKHBIX HEJIMHEHHBIX CUCTEM
3. OzHa M3 OCHOBHBIX 33/1a4 CHHEPTETUKH 3aKIF0YAETCS B YCTAHOBIICHUH:
3.1 3aKOHOB 3BOJIIOLIUH OTKPBITHIX HEIMHEHHBIX CHCTEM
3.2 3aKOHOB 3BOJIIOLIUHM U30JIMPOBAHHBIX YIIOPSIIOUEHHBIX CUCTEM
3.3 yHMBEpCaJIbHBIX 3aKOHOMEPHOCTEH BOZHUKHOBEHUS MOPSIJIKA U3 Xaoca
3.4 ocobeHHOCTEel pa3BUTHS IETEPMUHUPOBAHHBIX CUCTEM
4. Tpa"caucuUIUIMHApHAs TEOPUS HA OCHOBE CUHEPIe€TUUECKOT0 MOAX0Aa T03BOJINT:
4.1 onucath 0COOEHHOCTH B3aMMO/ICHCTBHSI CIOKHOTO LIEJI0T0 M €r0 YacTel
4.2 yCTaHOBHUTDH B3aWMOCBSI3b MEXKIY (PU3UKON, XUMHUEH U ONOTTOTHEH
4.3 mpuBeCTH K CHHTE3y HayKH, (GUI0COOUU U PETTUTHN
4.4 ycTaHOBUTH MECTO IUIAHETHI 3eMiisi BO BeeneHHoit
5. CuHepreTrka Kak HOBO€ MUPOBHUEHUE OCHOBAaHA Ha:
5.1 u3y4yeHuu 3aKOHOB JIEKTPOAMHAMUKH
5.2 cucTeMHOM HOJX0/1e
5.3 Teopun caMOOPTraHU3aAINH




5.4 HOBBIX 3aKOHAaX KBAHTOBOH MEXaHUKH
6. CuHepreTuka 3aHUMAaeTCsl U3yYCHUEM IBOJTIONH:
6.1 ¢pusnyeckux cuctem
6.2 OMOIOTHYECKUX CHCTEM
6.3 coMaNbHBIX CUCTEM
6.4 cuctem 11000 TPUPOIBI
7. OnHa W3 KIIFOYEBBIX UJCH CHHEPTETUKH TOBOPHUT O TOM, UTO:

7.1 c0’)KHOOPTraHNW30BaHHbIE CUCTEMBI MOKHO HAPaBUTh IO JTIOOOMY JKEJTaEMOMY ITyTH

pa3BUTHS
7.2 CII0O)XKHOOPTraHM30BAHHBIM CUCTEMaM HEJb3s1 HaBsI3aTh ITyTU UX Pa3BUTUSA
7.3 CII0)KHOOPTraHM30BAHHBIMU CHCTEMaMH MOKHO 3((EKTUBHO YIIPABIATH

7.4 CJIO)KHOOPTraHU30BAHHBIC CUCTCMBI PA3BUBAIOTCS HE3ABUCUMO OT BHCIIHHUX YCJ'IOBI/Iﬁ

8. O0BbeKTaMM COBPEMEHHBIX MEKIUCIUIUIMHAPHBIX UCCIIEIOBAHUN SIBIISIOTCS:
8.1 yHHKaJIbHbIE CHCTEMBI, XapaKTEPU3YIOLIHECS OTKPBITOCTHIO M CAMOPA3BUTHEM
8.2 n30MMpoBaHHBIE CHCTEMBI, XapaKTEPHU3YIOUIHECs HATMIHEM OOpaTHBIX CBS3EH
8.3 3aKphIThIE CaMOPETYTUPYIOIINECS CUCTEMBI
8.4 HBOMIOMOHUPYIONINE CUCTEMBI, HAXOASAIINECS B PABHOBECHOM COCTOSIHUH
9. 3 nepedncneHHbIX K MPUHIMIIAM CHHEPTETHKHA OTHOCSTCS:
9.1 popmanuzm
9.2 HEeNMHENHOCTh
9.3 HEyCTOWYMBOCTH
9.4 puzukanuzm

10. Kakue coBpeMeHHBIE MHPOBO33PEHYECKUE HJIEH TEPEKINKAIOTCS C MUPOBO33PEHYECKIMH

YCTAaHOBKaMH BOCTOYHBIX KYJIBTYD:
10.1 nocTmxeHue rapMOHUY YEIOBEKA M IPHPOIBI
10.2 naean UCTUHHOIO 3HAHUS KaK CAMOLIEHHOCTH
10.3 BragpIuecTBO YEIOBEKA HAJ MPUPOION KaK IIEJIOCTHBIM OPraHU3MOM
10.4 cBsi3b UCTUHBI U HPABCTBEHHOCTH
11. K xakuM U3 IEPEUUCICHHBIX CUCTEMaM MPUMEHUMbI IPUHIIUIIBI CHHEPT€TUKHU:
11.1 cnoXHBIM 3BOJIIOLMOHUPYIOIIUM IIPUPOJIHBIM CHCTEMaM
11.2 counanabHBIM IPOIECCAM B CUCTEMAM
11.3 paBHOBECHBIM CHCTEMaM
11.4 cucremam, 0ObEAMHEHHBIM MPUINHHO-CIICICTBEHHBIMU CBS35SMU, UMEIOIIIMMHU
JIMHEWHBIN XapakTep
12. CunepreTnuecKkuii CTHIIb MBIITUICHHS OTPaXKaeT:
12.1 neTepMUHHUCTUYECKYIO KAPTHHY MHUpa
12.2 BepOATHOCTHYIO KApTUHY MHUpa
12.3 cunTe3 NeTepMUHUCTUYECKOM U BEPOSTHOCTHOM KapTHH MUpa
13. Ilporecc 3BOMIONMU HEKUBOU MTPUPOIBL:
13.1 npenckazyem
13.2 abconroTHO HEeTpeacKazyeM
13.3 B ueM-To HempeacKa3zyem
13.4 cnydaen
14. Yro 03HAuaIOT, C TOUYKHU 3PEHUS CHHEPTeTUKH, CII0BA OCHOBaTelNs qaocu3ma Jlao-1[3br:

«caaboe HO6C)KI[8.GT CHJIBHOC, MAT'KOC HO6C)KI[8.€T TBEPAOC, TUXOC HO6€)K,I[EICT I'POMKOC.. . »:

14.1 manoe, HO pe30HaHCHOE BO3/IEHCTBHE HA CUCTEMY



14.2 MHOTOKpaTHOE MTOBTOPEHHE CIIA0BIX BO3/ICUCTBHI

14.3 puTMHUYHOCTH BO3JCHCTBUM

14.4 BHe3amHOCTh U MHOTOKPATHOCTh MaJIbIX BO3CHCTBHIA
15. Beipaxxenue ['erens «Mup ectb rapMOHUSI TAPMOHUN U TUCTApMOHHID O3HAYAET:

15.1 rapmoHus MOXKET IIEpepacTaTh B JUCTAPMOHHUIO

15.2 nucrapMoHHsI MOKET MPE0OPA30BBIBATHCS B TAPMOHHUIO

15.3 nuist pa3HBIX CHCTEM CYIIECTBYET CBOSI MEpa BO3MOXKHOCTEH MTPEOI0TICHUS
IIPOTUBOPEYUI

15.4 rapMoHHYECKOE COOTHOIIEHNE YaCTEeH | IIeJIOTO
16. CTpaHHBII aTTPAKTOP XapaKTEPU3YET:

16.1 ycToiUMBOCTh TMHAMUYECKOM CUCTEMBI

16.2 HEYCTOMUNMBOCTH TMHAMUYECKON CUCTEMBI

16.3 HeyCTOMYMBOCTH IMHAMHUYECKOW CUCTEMBI B IIPEJiesiaX ONpeIeIeHHOro (ha30BOro
pOCTPaHCTBA

16.4 ycTOHYMBOCTD AMHAMUYECKOI CHCTEMBI B HEOTPaHUYEHHOM (ha30BOM IPOCTPAHCTBE
17. Tlonsite OGudypkayu BBel B QU3HKY:

17.1 A. Ilyankape

172 P. Tom

17.3 1. Proamb

17.4 5. penunrep
18. KTo u3 yueHbIX-(h)U3UKOB SBISIETCS aBTOPOM BBIPAXKEHUS: «S CKIIOHEH AyMaThb, 4TO
CIly4aifHOCTh — OoJiee pyHAaMeHTaTIbHasE KOHIETIINS, HEKEJIN IPUIUHHOCTB:

18.1 A. DitHmTeitn

18.2 JI. Jlaunay

18.3 M. bopn

18.4 A. [lyankape
19. Komy npunagiexar cinoBa: «Ciaydail — 3T0 TICeBIOHUM bora, Korja oH He X04YeT
MOJIMUCHIBATHCSI CBOUM COOCTBEHHBIM UMEHEM) !

19.1 A. ®pancy

19.2 @. Hume

19.3 A. JloceBy

19.4 P. Kiay3uycy
20. luccunaTtuBHAs CTPYKTYpa BO3HUKAET B PE3YJIbTATE:

20.1 u3MeHeHUs BHEIIHUX yCIOBHMA

20.2 moryiomnieHus SHEPTUH 3aKPHITONH CHUCTEMOM

20.3 caMOompou3BOILHOTO B3aUMOICHCTBHUS AIIEMEHTOB CHCTEMBbI

20.4 B3anMOJEICTBYS BEIIECTBA U BHEIIHETO MTOTOKA YHEPTUU
21. ®akTOpOM, TOCTATOUYHBIM Ul TEPECTPOUKU CHCTEMBI, SIBISETCS:

21.1 u3MeHeHue BO BHEITHEH cpefie

21.2 criocOOHOCTH CHCTEMBI K JIUCCUTIAIIUN SHEPTUU

21.3 mocTyIuieHUe MOTOKA YHEPTUHU B CUCTEMY M PABHOMEPHOE €€ pacrpe/ieieHre 10
00BbEeMy CHCTEMBI

21.4 mocTymuieHre MOTOKA SHEPTHH B CUCTEMY M HEPABHOMEPHOE €€ pacIpeielIeHUe 1o
00BEMY CHUCTEMBI
22. YcnoBueM reHepany HoBoi MH(OpMaIuK SBISETCS:

22.1 yCcTONYHUBOCTH



22.2 HEYCTOWIMBOCTh
22.3 MeTacTaOUIbHOCTh
22.4 paBHOBECHOCTh
23. MHoroo0Opasue ¢opM B cucteme (Mopdorenes) CBI3aHo C:
23.1 OTTOKOM HTPONHHU U3 CHCTEMBI
23.2 IPUTOKOM SHTPOIHHU U3 OKPY KaIOIIEH Cpebl
23.3 IPUTOKOM HETIHTPOITHH
23.4 coBepiieHHEM pabOTHI CHCTEMON
24. OTKpBITasi CaMOOPTaHU3YIOMIASACS CUCTEMA HE MOXKET OBITh:
24.1 HepaBHOBECHOM
24.2 paBHOBECHOI
24.3 HenuHEeWHOM
24.4 ynopsiioueHHON
25. YcraHoBiieHHEe 00paTHOM CBS3M MEXy HEPAPXUUECKUMHU YPOBHSIMH CUCTEMbI HAIICJIEHO Ha!
25.1 coxpaHEeHHE [IETOCTHOCTH CUCTEMBI
25.2 0cBOOOKICHNE CHCTEMBI OT HHEPTHBIX 3JIEMEHTOB, TOPMO3SIIIIUX PA3BUTHE
25.3 ajanTanuio CUCTEMbI K BHEITHUM yCJIOBHSIM
25.4 BBIXO/1 Ha aTTPAKTOP
26. C TOYKM 3peHUs] CHHEPTETHKH BEPHO JIM yTBepkaeHue: «[Ipupoaa ctpeMuTcs K mepexoay ot
COCTOSIHUH MEHEE BEPOSITHBIX K COCTOSTHHUSIM 00JIee BEPOSTHBIMY:
26.1 na
26.2 et
26.3 He yCTaHOBIICHO
26.4 cxopee 1a, 4eM HET
27. Ilonarue Oudypkayu BBel B GU3HKY:
27.1 A. Tlyankape
27.2 P. Tom
27.3 J1. Proamb
27.4 2. lllpenunrep
28. Bpanu ot Touku Oudyprauu GryKTyanuu:
28.1 monaBnstOTCS
28.2 ycunmuBaroTcs
28.3 ocTaroTcsa HEM3MEHHBIMH
28.4 cTaHOBSTCS HEYCTOMYUBBIMU
29. TepmuH «xkecTkas Oudypkarus o3HavaeT:
29.1 BO3MOXKHOCTH BBIOOpA
29.2 HEeBO3MOXKHOCTH BBIOOpA
29.3 BBIOOD U3 CKOJIb YTOTHO OOJIBIIIOTO KOJTHMYECTBA IMyTEH IBOIOLNN
29.4 BBIOOP TOJIBKO OJTHOTO IYTH IBOJIOLUN
30. budypxanuu nposBIISIOTCS B pe3yIbTaTe:
30.1 u3MeHeHus mapaMeTpoB BHEITHEH cpeIbl
30.2 u3MeHEeHHUs CBOMCTB CAaMOOPTaHHU3YIOIIEHCS CPEIbI
30.3 nmeiicTBUs CirydaiiHBIX (DaKTOPOB
30.4 nakoruieHus GIyKTyanun
31. B kauecTBe aTTPAKTOPOB MOTYT BBICTYIIATh:
31.1 xaoTu4ecKre COCTOSHUS



31.2 ynopsiioueHHBIE CTPYKTYPBI
31.3 unen kak nepBooOpasbl
31.4 paznuunbie GIYKTyalluu
32. BeiOop aTTpakTopa B TOUKe OMypKau ONpeaesIeTcs:
32.1 ynpaBisIomKUMU TapaMeTpamMu
32.2 puykTyanusamu
32.3 cBOICTBAMH CHCTEMBI
32.4 BHewHeH cpenon
33. Bunbl aTTpakTOpOB, BOZHUKAIOIINUX B TOUKE OU(ypKaIIK, ONPEeACIISTFOTCS:
33.1 cBoiicTBaMH caMOl CHCTEMBI
33.2 BHEUTHUMH YCIOBUSMU
33.3 KOHTPOJIBHBIMU BO3ACHCTBUSIMHU
33.4 cny4aitHOCTBIO
34. B TOHKOH CTPYKType KpHU3HCa MOXKHO BBIJICIUTH CIIEIYIOIIUE STalbI:
34.1 nmorpyKeHue B Xaoc
34.2 BBIXOA U3 Xaoca
34.3dpakTaabHbIA pOCT
34.4 o6paTUMOCTh
35. K Teopun TMHAMUYECKOTO Xa0Ca OTHOCSTCS TIOHSITHS
35.1 TMHEWHOCTH
35.2 mpeicka3yeMoCTh ONKaUIIIIX TOCTIEACTBHIA
35.3 ropu30HT NPOTHO3UPOBAHHUS
35.4 ipeicka3yeMOoCTh OTAAICHHBIX TIOCIIECICTBAN
36. [IpMEHUTENHFHO K CIIOKHBIM CUCTEMaM CITyYaifHOCTh €CTh ITOHSATHE!
36.1 cyOBeKTHBHOE, KOTOPOE OTPAXKACT HAIC HE3HAHKE
36.2 K0oTOpOoe 0OBEKTUBHO HE CYIIECTBYET, 32 CIYYaAHOCTBIO CKPBIBAIOTCS
JETEPMUHAPOBAHHBIE 3aKOHBI
36.3 oTpaxkaroniee 00bEKTUBHO CYHIECTBYIONINE HEYCTOMUNBOCTH
36.4 sBnstoleecss KPUTEPUEM HEYIOPSI0UEHHOCTH
37. Xaoc B CHHEPTeTHKE pacCMaTPUBAETCS Kak:
37.1 aGcomoTHBIN Geciops 10K
37.2 OTCYTCTBHE CTPYKTYPBI
37.3 cTpyKTypa OmpeAeIEHHOTO THTIA
37.4 HEYCTOWYMBOCTh
38. Ponb ¢urykTyanmii mo Mmepe yJaajaeHus: CHCTEMbI OT PAaBHOBECHS:
38.1 Bo3pacTaer
38.2 ymeHbI1aeTCs
38.3 ocTaercsi HEU3MEHHOU
38.4 nmonmaBnsieTcs
39. Teopust karactpod onpenenser CkaukooOpa3HOE N3MEHEHHE TTapaMeTPOB CUCTEMBI KaK €€
BHE3AMHBIN OTBET HA:
39.1 maBHBIC U3MEHEHUS BHEITHUX YCIOBUH
39.2 pe3kre n3MEHEHUs BHEITHUX YCIIOBUI
39.3 u3MCHEHUS! BHYTPEHHETO COCTOSIHHSI CUCTEMBI
39.4 u3MEeHEHUs KOJTMYECTBEHHOTO COCTaBa CHCTEMBI
40. «Kartactpodudeckuii» CpbiB — 3TO TIEPEXOJT U3 YCTOMYMBOTO COCTOSIHUS B!



40.1 neTepMUHUPOBAHHOE COCTOSIHHE
40.2 Touky Oudyprauu
40.3 MeTacTabUIBLHOE COCTOSTHUE
40.4 paBHOBECHOE COCTOSTHHE
41. HepaBHOBECHOMY COCTOSIHUIO CUCTEMBI OTBEUAET COCTOSIHUE:
41.1 makcMMaJIbHOTO Xaoca
41.2 MakCUMaJbHOM yHOPSA0YEHHOCTH
41.3 HEKOTOpOI cTeNneH! YIOpsI0UYEHHOCTU
41.4 yCcTOHYMBOCTH
42. YeM cIIOKHEE CUCTEMA, TEM:
42.1 6onee MHOTOYHCIICHHBI TUIBI (PIIYKTYalUi, yTpOXKaIOLINX €€ yCTOHUYUBOCTH
42.2 ona Ooisee ycToitunBa
42.3 menble (PaKTOPOB, yTPOKAIOIIUX €€ YCTOHYUBOCTH
42 .4 cunpHee ee CBsI3b C OKPYKaIoLIeH cpeno
43. CuHepreTuka u3y4aeT CaMOOPraHu3aIno:
43.1 nUCCUNAaTUBHYIO
43.2 KOHCEPBATUBHYIO
43.3 TUCTIepCUOHHYIO
43.4 KOHBEPCUOHHYIO
44. ]Ins nocTpoeHUsl CI0XKHOM OpraHu3aluy HEOOXOUMO COEAUHUTD MOACTPYKTYPBI:
44.1 KOrepeHTHO
44.2 ¢ yueTom cTeneHeil cBOOOIbI
44.3 cuUMMETPUYHO
44 .4 HenuHENHO
45. «XuTh B OTHOM TEMIIOMUPE» O3HAYAET, YTO:
45.1 cTpyKTypBI IPUOOPETAIOT OAMH U TOT )K€ MOMEHT 00OCTpPEHUS
45.2 1 BceX CTPYKTYP CUCTEMBI CYIIECTBYET OOILTUI aTTPAKTOP
45.3 cTpYKTypbl HMEIOT MOAOOHYIO APYT Ipyry dhopmy
45.4 nns Bcex CTPYKTYp cozfaeTcs o0Iiasi TONOJOrHuecKasi OpraHu3aiys
46. IIpu 1octaTOYHO OOJBIINX HETMHEHHOCTSIX B 00BEMHBIX HCTOUYHHKAX 3 IO CPABHEHUIO C
HEJIMHEMHOCTBIO CPENIbI G:
46.1 BO3HHMKAET CIIOKHBIN CTIIEKTP CTPYKTYP
46.2 cue3aeT CIOXKHBIN CIIEKTP CTPYKTYP
46.3 pacTeT HEeyCTOMYHBOCTh CPEIBI
46.4 cuctema nepexoauT B COCTOSIHUE PAaBHOBECHUS
47. AaTtponHblit pUHLHKI B (U3KKe Oa3upyercs Ha:
47.1 TOHKOM COrnacoBaHHOCTU (PyHIAMEHTANIbHBIX (GU3UUYECKUX KOHCTAHT
47.2 monenu «aHcamOus BceneHHbIx» Kaprepa
47.3 Teopuun HOOTE€HE3a B MaciTabax MeraraiakTuKu
47.4 mpencTaBICHUSIX O KOPBOJIIOIMKU 4eloBeka U Beenennou
48. Uto o3HavaeT BeIpakeHHE: «MHUpP YCTPOCH TaK, YTO JIOIYCKAET CI0KHOEN:
48.1 mepexoa B mpoIecce IBOTIOIUN B 00JIee BEPOSTHOE COCTOSTHUE
48.2 nepexo B IPOLIECCE IBONIIOLIUU B MEHEE BEPOSITHOE COCTOSIHNE
48.3 nepexos U3 KOrepeHTHOI'0 COCTOSIHUS B pAaBHOBECHOE
48.4 pocT PHTPONUIHBIX MTPOLIECCOB



ITPUJIOKEHUE 3

Texkymmid KOHTPOJIL

DOpoHTAJIBHBIN ONIPOC, JMCKYCCUH

OTMeTKa
No HanmenoBanue noxasareis o
(B %)
1 | OpuruHagbHOCTH U YOCAUTEIHbHOCTh 0-15
2 | [lonnmanue npobIeMaTUKK U aJICKBAaTHOCTh TPAKTOBKHU 0-25
O060CHOBaHHOE MPUBIICUCHUE KOJTMYECTBEHHBIX MTOKa3aTeei 0-40
3 | ¥ HOPMaTUBHO-TIPABOBBIX aKTOB (YMECTHOCTD U
JTOCTOBEPHOCTD CBEJICHUI)
4 KitoueBbie cioBa: (MX BaXXHOCTD IS 3asIBJICHHON TEMBI, 0-10
IPAMOTHOE YNOTpeOJeHUe, KOJIMYECTBO)
5 | JIOrH4HOCTb U MOCJIEI0BATEIbHOCTh YCTHOTO BBICKa3bIBAaHUS 0-10
Bcero 6as10B 8
Y4yacTue HA MHTEPAKTUBHBIX CEMHUHAPCKUX 3aHATUSX
OTMeTKA
Ne HanmenoBanue nmoxkasareJs o
(8 %)
1 [Tonumanue mpoOaeMaTHKY U TTpaBUiIbHAs TIOCTAHOBKA YCIIOBUS 0-5
3aJIaHus
2 COTpyIHMYECTBO B KOMAH/IE 0-5
3 KonnuecTBo BOIPOCOB, TOMOTHEHHH 110 TEME 0-30
4 CobnrofieHne periraMeHTa 0-10
5 CdopMupoBaHHOCTH UJEH 1 UX SICHOE U3JIOKEHUE, U 0-30
CTPYKTYPUPOBAHHE
6 Hayindue BHIBOIOB 10 COOTBETCTBYIOIIUM IMOKA3aTEIISIM 0-20%
Bcero 6as10B 8
Py0eskHbIH KOHTPOJIb
Joxkan ¢ mpe3eHTanuen
0
Ne HanmeHnoBanue nmokaszaress Ormerka (B %)
dOPMA 1
1 JlemeHne TeKCTa Ha BBEJCHUE, OCHOBHYIO YacTh M 3aKIIFOUCHUC 0-0,5
2 JIOrM4YHbBIN ¥ MOHATHBIN MIEPEXO] OT OAHOM YACTH K APYTroMu, a 0-0.5
TaK)Ke BHYTPHU YaCTHU ’




COILEPXKAHHE 2
1 CoOTBETCTBHE TEME 0-0,5
Hanuure ocHOBHOM TeMbl (Te3Kca) B BOJHOM YacTH U
2 00pallleHHOCTh BBOJHOM YaCTH K YUTATEIIIO 0-0,5
Pa3BuTHE TeMbI (Te€31Ca) B OCHOBHOM YacTu (pacKpbiThE
OCHOBHBIX MOJIOKEHUI Yepe3 CUCTEMY apryMEHTOB,
3 MOJAKPEIJICHHBIX (haKTaMu, IpUMEpaMHU U T.1.) 0-0,5
4 Hanuyue BBIBOJIOB, COOTBETCTBYIOIIUX TEME U COJIEPIKAHUIO 0-0,5
OCHOBHOM 4acCTH
INPESEHTALIUA 9)
1 TUTYIBHBIA JICT C 3ar0JOBKOM 0-0,5
2 Jln3aiiH cnaiiioB U UCIIOJIb30BAHUE JOTIOIHUTENBHBIX 3P(PEKTOB 0-05
(cMeHa CaiiioB, 3BYK, TPadUKH) ’
3 TexcT mpe3eHTaluu HalrMcaH KOPOTKO, XOPOIIIO U 0-2
c(hOpMHUPOBAHHBIE UJICH SICHO U3JIOKCHBI U CTPYKTYPHUPOBAHBI
4 Craiiipl IpeACTaBIEHbI B IOTHYECKON MOCIEA0BATEIBHOCTH 0-1
o. Crnaiiiel ipeicTaBIeHbI B POpME 3aMETOK 0-1
OKJIA /L 2
[ [paBUITLHOCTH M TOYHOCTH PEYH BO BPEMsI 3AITUTHI 0-1
[IupoTa Kpyro3opa (OTBETHI Ha BOIIPOCHI) 0-0,5
BrinosHeHue perjiaMeHTa 0-0,5
Bcero 0a/110B 10
Tecr

1. B onHOoM TecToBOM 3amannu 30 3aKPHITHIX BOIIPOCOB.

2. K 3aganusiM 1atoTcs TOTOBBIE OTBETHI HA BHIOOD, OJIMH MPABWIbHBIN U
OCTaJIbHbIE HETPABWIIbHBIC.

3. Obyyaromemycst HEOOXOIUMO TTIOMHHUTD: B KaXKJIOM 3aJJaHUU C BEIOOPOM OJTHOTO
MPaBUIILHOTO OTBETA MPABUIILHBIN OTBET JIOJDKEH OBITh.

4. 3a xax el npaBuabHbIN 0TBET —0,3 Oasua.

5. OO11ast o1eHKa onpeAesieTcss Kak CyMMa HaOpaHHBIX 0asioB.

6. OrmeTka (B %).

Bcero 6as0B — 10.




IIKAJIA OHEHUBAHUSA PE®PEPATA

Ne HaunMeHoBaHue noxka3arteJst Otmetka (B %)
1 Bo BBeneHMM 4eTKO CHOPMYITUPOBAH TE3UC, COOTBETCTBYIOIIUN TEME 85-100
pedepara, BHITOTHEHA 3a/1a4a 3aMHTEPECOBATh YUTATEIS
2 [enenue TekcTa Ha BBEICHHUE, OCHOBHYIO YacTh U 3aKJIIOUCHUE
3 B ocHOBHO#1 YacTH JJOTHYHO, CBS3HO U MOJIHO JIOKA3bIBACTCS BHIIBUHYTHIH
TE3UC
4 3aKITII0ueHUE COJIEPKUT BBHIBOBI, JIOTHUYHO BBITEKAIOIIEE U3 CONCPKAHUS
OCHOBHOW 4acTu
5 [TpaBuibHO (YMECTHO U JOCTATOYHO) UCIIOIB3YIOTCS Pa3HOOOpa3HEIC
CpelCTBa CBSI3U
6 Bce TpeOoBaHus, IPEIBSIBIIEMBIC K 33JAHUIO BBITOJIHEHBI
7 [pu 3amuTe pedepara IEMOHCTPUPYET NMOTHOE TOHUMAHKE MTPOOJIEMBI U
JUTSL BBIPQXKCHHSI CBOUX MBICJICH HE TIOJIB3YETCs YIPOIICHHO-IIPUMUTHBHBIM
SI3BIKOM
1 Bo BBegennn 4eTko chopMyIHpOBaH TE3HUC, COOTBETCTBYIOIINN TEME 75 -84
pedepara, B I3BECTHOI Mepe BBHITIONTHEHA 33/1a4a 3aNHTEPECOBATh YNTATEINS
2 B ocHOBHOM YacTH JIOTMYHO, CBSI3HO, HO HE JOCTATOYHO ITOJTHO
JOKa3bIBAETCS BBIIBUHYTHIA TE3UC
3 3aKTr09eHNe COACPIKUT BHIBOJIBI, JIOTHYHO BBITEKAIOIIEE U3 COACPIKaHUS
OCHOBHOU 4acTH
4 | YMecCTHO UCTIONB3YIOTCS Pa3HOOOpa3HbIE CPENICTBA CBSI3U
5 | Ilpu 3amuTe pedeparta 1eMOHCTPHPYET HOHUMAHHUE ITPOOIIEMBI U ISt
BBIPQYKEHHSI CBOMX MBICTIEH HE TIOJIB3YETCs YIPOIICHHO-IPUMUTHBHBIM
SI3BIKOM
1 Bo BBeaeHnu Te3uc chopMyIUpOBaH HE YETKO U HE BIIOJIHE COOTBETCTBYET 60-74
TeMe pedepara
2 B ocHOBHOI 4acTH BBIABUHYTHIN TE3UC JI0KA3bIBAETCS HEJOCTATOUHO
JoTHYHO (yOeIUTEIHHO) U TOCTIEA0BATEILHO
3 3aKITIOUeHHBIE BHIBOJIBI HE TIOTHOCTHIO COOTBETCTBYIOT COIEPKAHUIO
OCHOBHOM 4acTu
4 Henoctarouno wimn, Ha060pOT, U30BLITOYHO UCTIONB3YIOTCS PAa3HOOOPA3HBIC
Cpe/ICTBa CBS3U
5 [pu 3amuTe pedepara IEMOHCTPUPYET HE MOIHOE IIOHUMAHUE TIPOOJIEMBI U
SI3BIK PaOOTHI B 1IETIOM HE COOTBETCTBYET YPOBHIO 4 Kypca
1 Bo BBefieHnn TE3UC OTCYTCTBYET MIIM HE COOTBETCTBYET TeMe pedepara 40-59
2 Jenenue TekcTa Ha BBeJIEHHE, OCHOBHYIO YacTh U 3aKIIOYCHHE
3 B ocHOBHO#1 yacTH HET JIOTUYHOTO ITOCIIEIOBATEIIHPHOTO PACKPBITHS TEMBI
4 BrIBO/IBI HE BEITEKAIOT U3 OCHOBHOM YacTH
5 CpencrBa cBs3U HE 00ECIICUNBAIOT CBSI3HOCTh U3JIOKEHUS MaTepraia
6 OTCyTCTBYET A€JIeHHE TEKCTa Ha BBEJICHHUE, OCHOBHYIO YacTh U
3aKJII0YeHUE
7 [Tpu 3amuTe pedepara 1EMOHCTPUPYET NOTHOE HEOHUMAHKE MTPOOIIEMBI U
SI3BIK pa0OTHI MOYKHO OIIEHUTh KaK «ITIPUMHTHBHBIH
1 | PabGora HamucaHa He IO TEME MeHee 58

BCEI'O: 10 6anu0B




IIpoMeKYTOYHBINH KOHTPOJIb
[Ipu olleHKE YCTHBIX OTBETOB Ha MPOBEPKY ypoBHsA oOyueHHoctu 3HATD

YUYUTBHIBAIOTCS CICYIOIINE KPUTEPUU:

1. 3HaHMEe OCHOBHBIX IPOIIECCOB M3y4yaeMOM MpeaMETHOM 00JyiacTH, riyOonHa
Y TIOJTHOTA PACKPBITUS BOIIPOCA.

2. BnaneHue TEpPMUHOJIOTMYECKUM alapatoM M UCIOJIb30BaHUE €ro IpHU
OTBETE.

3. YMmeHue OOBSCHUTH CYITHOCTh SIBJICHWW, COOBITHH, IMPOIIECCOB, NETaTh
BBIBO/JIbI M O00OIICHUS, JaBaTh ApTyMEHTUPOBAHHBIC OTBETHI.

4. Bnagenue peubto, JIOTHYHOCTh W IOCIEIOBATEIbHOCTh OTBETA, YMEHHE
OTBEYATh Ha IMOCTaBJICHHBIE BOIIPOCHI, BhIpaKaTh CBOE MHEHHE IO 00CYKIaecMOi
npobiieme.

Ormerkoii (8-10 6ajjioB) OIIGHWBAaETCA OTBET, KOTOPBIM IOKa3bIBaCT

CIIOCOOHOCTh apryMEHTHPOBAaHHO H3JIaraTh OCHOBHBIE TPUHLMUIIBI CHCTEMHO-
CUHEPreTUYECKOro MOJAXO0/a W TEOPUU CAMOOPTraHMU3alUu; MPOYHbIE 3HAHMS
OCHOBHBIX MPOOJIEM CUHEPTeTUKU, OTIMYAETCS TIyOMHON U MOJHOTONW PACKPBITHS
TEMBI; BJIaJICHUE TEPMUHOJIOIMUYECKUM aIllapaToM; YMEHHE OOBICHATh CYLIHOCTb
SBJICHUHM, TIPOLIECCOB, COOBITUHM, JieNaTh BBIBOABI M 0000ILEHUs, J1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPUBOJUTH MPUMEPHI; CIOCOOHOCTH CBOOOIHO
BOCIIPUHUMATh  COLMOKYJIbTYPHOE MHOrooOpa3ve OKpYXalollero Mupa U
TOTOBHOCTh 3((PEKTUBHO YNPABIATh KOJJIEKTUBOM KaK CII0O)KHOW LIETOCTHOU
CHUCTEMOM.

Otmerkoii (4-7 6aJlJIOB) OLICHUBACTCS OTBET, OOHAPYKUBAIOIIUN MPOYHBIC

3HAaHMS ~ OCHOBHBIX  IPUHLMUIIOB  CHUCTEMHO-CUHEPIr€TUYECKOTO  MOJAX0Ja
IPUMEHUTEIBHO K CJIO’KHBIM L[EJIOCTHBIM CUCTEMAM, BJIAJICHUE
TEPMHUHOJIOTHUECKUM alnapatoM; YMEHUE OOBICHATh CYIIHOCTh SIBJICHMH,
MPOLIECCOB, COOBITUM, JI€JaTh BHIBOABI U 0000IEHNS, 1aBaTh apTyMEHTUPOBAHHbBIE
OTBETHI, TPUBOJAUTH IPUMEPHI, OJTHAKO HE 3HAET, KaK MPEJACTABUTh UX B JTUHAMUKE;
CHOCOOHOCTh ~ CBOOOJHO  BOCHPHUHHMMATh  COLMOKYJBTYPHOE MHOIrooOpasue
OKpY’KaloIllero MHUpa M TOTOBHOCTb 3(PPEKTUBHO YHPABIATH KOJJIEKTUBOM Kak
CJIOXHOW LENOCTHOM cuctemMoi. OIHAKO JOIyCKAaeTCsl OAHA - JIBE€ HETOYHOCTH B
OTBETE.

Otrmerkoii (1-3 06annoB) oOlEeHUWBAETCS OTBET, CBUIACTEIBCTBYIOIIMN O
CIIOCOOHOCTH CTYAE€HTa W3J0KUTh OCHOBHBIE UEIH, 33aud U MPUHIUIIBI
CUCTEMHO-CUHEPreTUYECKOr0 TOJIX0/1a, OJIHAKO OTIMYAIOIIMICS HEIO0CTaTOYHOU
rJIyOMHOW M TOJIHOTOM PACKpBITHS TEMbl, HEYMEHHEM NPUMEHHUTH MOITYUYEHHBIE
3HAHUS ISl PELIEHUS KOHKPETHBIX MPOOJIEM. HEJOCTaTOUYHBIM YMEHUEM JaBaTh
apryMEHTUPOBAHHBIE OTBETHl W NMPUBOAMUTH NpPUMEpPHL. JlomycKaeTcsi HECKOJBKO
OLIMOOK B CO/IEP)KaHUU OTBETA.



Otmertkoii (0 6aJUI0B) OLIEHHWBAETCS OTBET, KOTOPBIN MOKAa3bIBA€T OYEHD
ciiabbple 3HaHUS IO BCEM TeMaM mpeameTa. JlomycKaroTcs cepbe3Hble OLIMOKU B
COJIEpKaHUM OTBETA.

[Ipu olleHKEe OTBETOB HA OPOBEPKY VpoBHS o00yueHHocTH YMETDH wm

BJIAJIETD y4uThIBaIOTCS CHEAYIOIMNE KPUTECPUH:
Otmerkoii (16-20 6ajJ10B) OIICHWBAETCS OTBET, MPH KOTOPOM CTYACHT

CIIOCOOEH PACKPBITh COAEP)KaHUE 0a30BBIX CHHEPTETUYECKUX MOHSITUH, OTMETHUTH
CHUCTEMHBIC OCHOBAaHHS MPOOJIEM yIpaBieHUS U MEXKYJIbTYpPHOU KOMMYHHUKAIIUH,
OMPENICIUTh MPAKTHUYECKYIO IIEHHOCTh CHUCTEMHO-CHHEPTreTHUUECKOTO MOJX0/aa B
HayKe, DKOHOMHUKE M KYJIbTYpe; BJIaJIC€T HaBbIKAMH BBIPAKCHHUS W 0OOCHOBaHUS
COOCTBEHHOW MO3UIUM OTHOCUTEIBHO COBPEMEHHBIX NPOOJEM YIpaBICHUS H
KOMMYHHUKAIIMU C TOUKH 3PEHUSI CUICTEMHO-CUHEPTreTUYECKOT0 MOAX0/a.
JIeMOHCTpUPYET IIOJIHOE NOHMMaHHE mpoOiieMbl. Bce TpeOoBanws,

IPEABIBISICMBIC K 33aHUIO, BHITOJHEHBI.
Ormerkoii (11-15 6ajjioB) OIICGHHMBAeTCS OTBET, NMPU KOTOPOM CTYACHT

JIEMOHCTPUPYET BJIa/ICHUE HABBIKAMU PACIIO3HABAHUS CUCTEMHO-CUHEPTeTHYECKUX
ujeil 1 o0pa3oB MPU PACCMOTPEHUU KOHKPETHBIX MPOOJIEM, OJIHAKO HE CIIOCOOCH
chopMynHpoBaTh COOCTBEHHYIO MO3UIIUIO MO 3aJaHHOW TEME; MOXKET IOHSTh
MPAKTUYECKOE  HA3HAYCHHE  CHCTEMHO-CHHEPTeTHYECKOTOo  TOJIX0/a,  HO
3aTPyAHSICTCS BBISIBUTH €0 TIAYOWHHBIH CMBICT TIPU PEIICHHH MPoOJIemM
YIPABJICHHUS ¥ KOMMYHHKAITAN PA3IMIHOTO XapaKTepa.

JleMOHCTpUPYET 3HAYMUTEIbHOE TOHHMMaHHWE MpoOJeMbl. BOJIBIIMHCTBO

TDG6OBaHI/If/'I, NPpCABABIACMBIC K 3a1aHNTIO, BBITIOJTHCHBI.

Ormerkoii (1-10 6anaa) oreHMBAETCA OTBET, HPU KOTOPOM CTYACHT

CHOCOOEH BBIJCIUTh OCHOBHBIE CHHEPreTHUYECKHE MJIEM TEKCTa; MUMeeT oOliee
IPEACTABICHUE O COBPEMEHHBIX MpoOJjeMax yIOpaBi€HUs OpraHu3alued u
MEKKYJIbTYPHOH KOMMYHUKAIlMHA, OJHAKO IUIOXO CBA3BIBAET UX C CUCTEMHO-
CUHEPreTUYECKUM IMOAXO00OM; MOKET PACKPBITh COAEpPKaHUE OCHOBHBIX IOHITHI
CUHEpPreTUKH; BBIABISAET CHUCTEMHbIE OCHOBaHMsI TMpOOJEM yIpaBiIEHUS WU
KOMMYHUKAIIMM, OJHAKO 3aTPYIHSETCS C OIPEACICHUEM HX IPAKTHYECKOU
LIEHHOCTH KaK €IMHOT0 LEJI0T0.

JleMOHCTpHUpYET YaCTUYHOE WM HEOOJIbIIOe MOHUMAaHUEe po0aeMbl. MHOrHe

TDC6OBaHI/I$I, OpCABABIIACMBIC K 3a1aHNI0, HC BBIITIOJIHCHBI.

Ormerkoit (0 0a/uU10B) OIICHUMBAETCS OTBET, NPU KOTOPOM CTYAEHT

AJCMOHCTPHUPYET HCIIOHUMAHHUC HDO6H€MBI HWJIHW HE JaC€T OTBETA HA BOIIPOC.




ITPUJIOKEHUE 4

TEXHOJIOI'HTYECKAS KAPTA JUCHUIIVIMHBI «BBEJJEHUE B CUHEPT'ETUKY »
Kypc 4, cemectp 7. KoamuectBo 3E — 4. OT4eTHOCTD - 3K3aMeH

Ha3Banue moay.Jieit
AUCHHUILIMHBI
corsiacHo PIIJ

KonTpoan

®opMa KOHTPOJISI

3ayeTHBINA
MHHHMYM

3ayeTHBINA
MaKCHMYM

I'padux
KOHTPOJIs

Moayas 1

Cunepreruka Kak
HOBas MMapajurma.
PazButue uepes
HEYCTOMYUBOCTh

Texymmun

OpoHTaTBHBIN
onpoc
AKTHBHOCTH B
nebarax,
00CYXICHUAX

3a Kaxjaoe
MIPOITYIIICHHOE U HE
0TpaboTaHHOE
3aHIATHE CHUMAETCI
0,5 6auia.

3a aKTUBHOCTH
nobasmnsercs +0,5
Oamna.

6 Henmens

PyOexubii

3ammra J0KIaaa C
Mpe3eHTauuen

10

Moayan 2

JluccumnaTuBHas
caMOOpraHu3anus u
3aKOHBI
TEPMOJUHAMUKHI

Tekymumi

OpOoHTAIBHBIN
ompoc
AKTHBHOCTH B
nebarax,
00CYKIEHUSX

3a Kaxkgaoe
MPOMYIIEHHOE U HE
0TpaboTaHHOE
3aHATHE CHUMAETCI
0,5 oaa.

3a aKTUBHOCTH
nobasnsiercsa +0,5
Oamna.

10 Hemens

PyGexHbIit

Tect

10

Moayas 3

Cno>xHas 11eJI10CTHA
cUCTEMA U €€
CBOMCTBA

Tekymmit

@pOoHTaIBHBII
orpoc
AKTHBHOCTbH B
nebarax,
00CYXICHUIX

3a kaxgoe
MPOMYILEHHOE U HE
oTpaboTaHHOE

14 genens




3aHATHE CHUMAETCS
0,5 6amna.

3a aKTUBHOCTH
nobasmisercs +0,5
Oamna.

Py0OexubIit

Tect

10

Monyas 4

DBOITIOLHUSA CIOKHONU
LIEJTOCTHOM CUCTEMBI.

Texymmun

OpoHTaTBHBIN
onpoc
AKTHBHOCTH B
nebarax,
00CYXICHUAX

3a Kaxjoe
MPOMYIEHHOE U HE
0TpaboTaHHOE
3aHIATHE CHUMAETCI
0,5 6auia.

3a aKTUBHOCTH
nobasmnsercs +0,5
Oamna.

PyOexubiii

3amuTa pedepara

10

17 venensa

BCEI'O 3a cemecTp

40

70

IIpome:xkyTOUHBIi KOHTPOJIb (JK3aMeH)

20

30

CemMecTpOBBIii PETHHT 1O IUCHUIJINHE

60

100

18




IMPHUJIOKEHUE 5

CJIOBAPb TEPMHUHOB
(ryoccapwuii)

AKTHUBHAS CPEJA (B xBaHTOBOW Mexanuke). 1. BemiecTtBo, B KOTOpoM co3gaHa
MHBEPCHUSl HACEJIIEHHOCTEH HHEPreTHYECKUX YpPOBHEH KBaHTOBOW cucTeMbl. 2. BemiectBo, B
KOTOPOM pacHpe/IelIeHHe YacTULl (aTOMOB, HOHOB, MOJIEKYJI) [T0 SHEPT€TUYECKIUM COCTOSHUSM HE
SBJISICTCSI paBHOBECHBIM (cM. Pacmipenenenue bonbiimana), a XoTst ObI AJ11 OJTHOM MMapbl ypOBHEH
SHEPTUU CYUIECTBYET MHBEPCUS HACEICHHOCTEH.

WuBepcusi HACENEHHOCTEM — HEPaBHOBECHOE COCTOSIHHE BEIIECTBAa, MPU KOTOPOM
HACEJICHHOCTh BEPXHET0 U3 Maphl YPOBHEH SHEPTUU OJHOTO THUIIA AaTOMOB, HOHOB HIJIM MOJIEKYII,
BXO/ISIIIINX B COCTAB BEIIECTBA, MPEBBIIIAET HACETICHHOCTh HIKHETO.

AKTUBHas cpelja YCWJIMBAeT NPOXOJsINee yepe3 Hee PE30HAHCHOE HIIEKTPOMArHUTHOE
U3JTy4YCHUE TIPH YCIOBUH, €CITM KOA(PPHUIMEHT KBAHTOBOTO YCHJICHHS TIpeBhImaeT Koddduiment
NOTEPb PHEPTUU B aKTHBHOH cperie.

AKTHUBHASA CPEJIA (B Teopun camOOpraHu3alium) — cpefia, CrocooHasi K aBTOHOMHOMY
obpazoBanuio cTpyktyp. OngHa M3 HEOOXOAMMBIX MPEANOCHIIOK 3()PEKTOB caMOOpTraHHU3aIluN
3aKJIF0YAeTCsl B HAJTMUWU TTOTOKA SYHEPTUH, MTOCTYMAIONIEr0 B CUCTEMY U3 BHEIIIHETO HCTOYHUKA U
TUCCUMHPYEMOTO €0 B TepMocTaT (B CHUCTEMY C TMOCTOSHHOHM TemmepaTypoii). MmeHHO
Onarogapsi 5TOMY IMOTOKY CHUCTEMa CTaHOBUTCS aKTUBHOH, T. €. MPHOOpETaeT CrmocOOHOCTh K
ABTOHOMHOMY 00pPa30BaHHIO CTPYKTYP.

AKTHBHBIE CpEIbl XapaKTePU3YIOTCS HEMPEPHIBHBIM PACCPEIOTOUYCHHBIM MPUTOKOM
PHEPTUU OT BHEUIHETO MCTOYHHMKA W e€e JuccUnanuei. bmaromaps ToMmy, 9To uepe3 KakIbIid
(U3NUECKN MaIIBI AJIEMEHT CPeJibl MPOTEKAET MOTOK YHEPTHU OT UCTOYHHUKA K TEPMOCTATY, STOT
9JIEMEHT BBIBOJUTCS M3 COCTOSIHMSI TEIJIOBOIO pPAaBHOBECHUS W MPUOOpETaeT CIOCOOHOCTH
COBEpIIATh aBTOKOJICOAHUs, OBITh TPUTTEPHBIM (OMCTAOMIIbHBIM), OO BO30ymuMbIM. Korma
OTJICIbHBIE TaKHE AJIEMEHTHI JIOKALHO CBA3aHBI MEKIY CO00M U POPMUPYIOT pachpeieICHHYIO
aKTUBHYIO Cpely, TO B Hel HaOmogaeTcsi oOpa3oBaHWE Pa3NUYHBIX CTAlMOHAPHBIX WU
3aBUCSIINUX OT BPEMEHHU CTPYKTYP. DTH MPOIIECCHI JISKAT B OCHOBE SBIICHUI CaMOOpraHU3aIliu B
AKTUBHBIX CpeJiax.

OCHOBHOI MHTEPEC MPEICTABISAIOT PACTIPE/ICICHHBIE aKTHBHBIE CPEIbl WIH OJHOPOIHEIC
CEeTH, KOTOPBIE TIOCTPOCHBI U3 OJAMHAKOBBIX AJIEMEHTOB, JIOKAJHHO B3aMMOACHCTBYIOIIUX JAPYT C
IpyroM. Yepe3 KaxIblii M3 3THUX BJIEMEHTOB MPOXOAMUT IMOTOK AHEPrUH, MOCTYMNAIOMUA OT
BHEIIHET0 UCTOYHHUKA.

AKTHUBHOCTD - criocobHOCTb Cpefibl H3MEHSTh TapaMeTphl NOPSIIKA.

AHAJIOT'HS (rped.) — COOTBETCTBHE, CXOJICTBO MPEIAMETOB (SIBICHUN, MPOIECCOB);
MO3BOJISIET IEPEHOCUTH 3HAHUE C N3YYEHHOI0 00BhEKTa Ha HEM3yUEHHBIH MPH UX CXOJICTBE.

AHTPOIHBINA MPUHIMII (pus3.): 1. Tpunmun aaTponHocTH BeeneHHO, cormacHo
KOTOpOMY (pU3HYeCKHe KOHCTAaHTHI (PYHIAMEHTAIBHBIX YACTHII MAaTEepUHd MW 3aKOHBI HX
B3aWMOJICHCTBHS TaKOBBI, YTO JIENAIOT BO3MOXKHBIM M HEOOXOTUMBIM TOSBICHHE YEJIOBEKA U
pasyma. 2. dyHaaMeHTaIbHOE MOJIOKEHHE, BCce Oojiee IUPOKO BXOAIIEe B COBPEMEHHYIO HAyKy
n durocodputo. Tpebyer paccmaTpuBaTh BcCelleHHYIO Kak CIOKHYIO CaMOOPTaHHU3YIOUTYIOCS
CUCTEMY, BRXHEHUIIIUM DJIEMEHTOM KOTOPOW SBISETCS YeNOBEK. TeM caMbIM yCTaHABIMBAETCS
CBs3b YENIOBEKa W HaOmroaarens ¢ (GU3MUeCKMMM MapameTpaMu BceneHHOW B pa3iHuHBIX €&
dbopM00Opa30BaHUIX U HA Pa3HBIX YPOBHSX, (GOPMUPYsI B3TIIAI6I HA BeeneHHyI0 KakK «4eloBeKo-



pa3MepHbIi» 00BeKT. BripaxaeT Bce Oomnee yriayOstonieecs BKIIOUYEHHE B HAYKy (B TOM YuCTIe U
B €CTECTBO3HAHME) YEJIOBEUECKON NEATEIBbHOCTH M MPEOJOJIEHNUE pa3pbiBa MEKIAY OOBEKTOM U
cyOBEeKTOM, CONMMKEHNE MUpa IIPUPO/IbI U MUPa YellOBeKa.

ATTPAKTOP (ot anru. attract — nputsarusats): 1. [Ipurarusarorniee MHOXXECTBO.

2. OTHOCUTENIBHO YCTOMYUBBIE CTPYKTYPBI, HA KOTOpPbIE HEM30EKHO BBIXOIST MPOIECCHI
HBOJIIOIIMM B OTKPHITHIX M HEIMHEHHBIX cpefax (cucremax). 3. KoHeuHoe cocTosHHE, 1Ieb, K
KOTOpOM  JBMXKETCSl cucTeMa (IOJCUCTEMa) B  IPOLIECCE CBOETO  3BOJIOLUOHHOIO
npeoOpazoBanus. 4. ACUMITOTUYECKUHN TPEJeN PEeIIeHUi; peiei, Ha KOTOPhI HE OKa3bIBAIOT
IPSMOTO BIUSHUS HadasbHbIE YCIOBHSI CUCTEMBI.

CTpaHHBIii aTTPaKTOp — NPUTATMBAIOLIEE MHOXKECTBO (COCTOSIHME), Ha KOTOpPOM
JBIDKEHUE XA0TMYHO, OJHAKO, B TO € BPEMs OIPAaHHMYEHO OMpECNCHHBIMU MpeeaMu
BO3MOXHBIX 3HaueHHH mapamerpoB. CTpaHHBIE aTTPAKTOPHI MOSBIAIOTCSA MPHU OOJIBIIOM YHCIIE
HE3aBUCHMBIX [IEPEMEHHBIX; UM YK€ HE COOTBETCTBYET IEPUOINYECKOE IBUKEHHE.

I'no0anbHbli aTTpakTOp — 00IIas 1edb (MPUTATHBAIOIIEE MHOXECTBO, COCTOSHHUE), K
KOTOPOW JABMXKETCSA B CBOEM PA3BUTHUH CJIOKHAS LIEJIOCTHAs CUCTEMA, COCTOsIIAs U3 MHOXKECTBA
CTPYKTYp U HOJACTPYKTYP.

BECIHIOPAIOK (cm. TIOPAJOK, XAOC).

BUD®YPKAIIMOHHOE JEPEBO - cxema BeTBiieHHs Ou]ypKariuii.

BU®YPKAILIUSI (ot bifurcate — pazasauBatscsi, pa3BerBisithesi): 1. CoctosiHue BhIOOpa
CIIOKHOW HETMHEHMHOW cHUCTEeMOW nanbpHeimero myTd pa3BuTus. 2. KpaiiHe HepaBHOBECHOE
COCTOSIHUE CHCTEMbI, COOTBETCTBYIOIIEE MOPOry €€ ycTOMUMBOCTH. 3. CIOCOOHOCTh JABMKEHUN
JMHAMUYECKOH CUCTeMbI PpUOOpeTaTh HOBOE KaueCTBO MPU MaJIOM M3MEHEHHH €€ MapaMeTpOB.
4. BO3HUKHOBEHHE NIpPHU HEKOTOPOM KPUTHUECKOM 3HAUEHUU IapaMeTpa HOBOIO pEIICHHUS
YpaBHEHHS.

B obmewm ciayuae 6udypkaius o3HadaeT pazaBocHue. COOTBETCTBEHHO mpudypKarus —
pactpoenue u T.1. THOT1a MOYKHO TOBOPUTH 00 N — pypKammm.

B3AI/IMOI[EI71CTBI/IE — BO3JICHCTBHE TEJI WJIM YACTHUI APYr Ha JIpyra, NPUBOJIAIICE K
U3MEHEHHMIO COCTOSIHMS MX ABWXEHus. B Mexanuke HbroToHa B3auMMHOe JeWcTBHE Tel JIpyr Ha
Jpyra xapakTtepusyercs cuioi. bornee oOmiel XapakTepUCTUKOW B3aWMOJEWUCTBHS SIBIISETCS
NOTEHLUAIbHAs SHEPTHS.

ITocne mosiBnenust kBantoBoM Teopuu noiast (KTII) mpeacraBienue o B3auMoIEHCTBUU
cymectBeHHO n3MeHuoch. CornacHo KTII, moboe moiie mpeactaBisieT co00il COBOKYITHOCTh
YacTHIl — KBAHTOB 3Toro mnojs. Hampumep, KBaHTaMu 3JIEKTPOMArHUTHOTO TMOJS SIBISIOTCS
(GOTOHBI, T.€. (POTOHBI ABJISIIOTCA MEPEHOCUYMKAMH 3TOI0 B3aUMOJEHCTBUA. AHAJIOTUYHO IpyTue
BUJBl B3aUMOJEWCTBUS BO3HMKAIOT B pe3ysibTaTe OOMEHa MEXAy YacTHLAMU — KBaHTAMHU
COOTBETCTBYIOIIUX MOJIEH.

Hecmotpss Ha pasHooOpasue BO3JeHcTBUM Ten Jpyr Ha Jpyra (3aBUCAIIUX OT
B3aMMOJICHCTBYS CIAralollUX MX O3JIEMEHTApHBIX YacTHUI]), B MPHUPOAE, 10 COBPEMEHHBIM
JAHHBIM, UMeeTcs JuIb 4 Tuna (QyHJZaMEHTAJIbHBIX B3aUMOJCHCTBHI: IPaBUTAIMOHHOE
B3aUMOJICHCTBHE, cJIafoe B3aMOACHCTBHE (OTBEYAOIIee 32 OOJBIIMHCTBO PACIaloB U MHOTHE
IPEBpALICHUs] 3JIEMEHTApHBIX YacTHIl), 3JIEeKTPOMATHHUTHOE B3aUMOJCIICTBHE, CHJIbHOE
B3anMoJieiicTBue (0OecreunBarolee, B YaCTHOCTH, CBSI3b YAaCTHIl B aTOMHBIX Sipax U MO3TOMY
Ha3blBaeMoe sJepHbIM). VIHTEHCHBHOCTb B3aUMOJCHCTBUS OIpPENENIEeTCs COOTBETCTBYIOLIEH
KOHCTAHTOM B3aMMOJEUCTBHS, MM KOHCTAaHTOW CBsI3U. B wacTHOCTH, [ 3J€KTPOMAarHUTHOTO
B3aMMO/JICHCTBHS KOHCTAHTOMN CBSI3U SIBJISETCS 3JEKTPUUECKUN 3apsl.
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B3AUMOJIEVMICTBHUE — pa3BepThIBAIOIIMiiCS BO BPEMEHH M HPOCTPAHCTBE IPOIECC
BO3/IEHUCTBUS OJHUX OOBEKTOB Ha ApPYyrue myTeM oOMeHa MaTepueil U JABMKEHHEM; ONpeaesseT
CYLIECTBOBaHME U CTPYKTYPHYIO OpraHHU3aLUIO JII000H MaTepralbHONU CHCTEMBI.

B3PbIB — oueHb ObIcTpoe BBIACICHHE PHEPTUU B OTPAaHUYCHHOM OOBEME, CBSI3aHHOE C
BHE3aITHBIM M3MEHEHUEM COCTOSIHUS BEILECTBA M COMPOBOXKIAEMOE OOBIYHO pa3OpachblBAaHUEM H
paspylieHueM okpyxaromieii cpenpl. Hanbonee xapakTepHbIMU SBISIFOTCS B3PBIBBI, IPH KOTOPBIX
Ha HayaJbHOM »JTale BHYTPEHHSAS XHMMMYecKas (MJIM sJiepHasl) SHEpPrusi IpeBpaliaercs B
TEIUIOBYIO.

IF'APMOHMUMS (tped. — CBsI3b) — COpPa3MEpPHOCTh 4YacTed, CIUSHHUE PA3THUIHBIX
KOMIIOHEHTOB, SIBICHUH, IIPOLECCOB B €IMHOE OPraHUYECKOE LEN0E C ONPEAeICHHBIM
COOTHOILIEHHMEeM MX yacTedl. B npeBHerpedeckoit ¢unocodpun — opranmzoBaHHocTh Kocmoca,
IIPOTUBOCTOSAIAS IEPBOHAYATIBHOMY Xa0Cy.

IT'NCTEPE3UC (ot rpeu. hysterésis — orcraBanue): 1. HeoqHo3HauHass 3aBUCUMOCTD
(¢u3uUecKoil BETUYMHBI, XapaKTEPU3YIOLIEH COCTOSHHE Tena, OT (U3NYECKOH BEIUYMHBL,
XapaKTepU3YIONICH BHEIIHWE YCJIOBUA. 2. 3ama3IbIlBaHHC M3MEHEHUS (DM3MUYECKON BEIMYUHBI,
XapaKTEepU3yIOUIel COCTOSIHHWE BELIECTBA, OT WM3MEHEHHUs Jpyrol (usmueckoll BeIMYUHBI,
OINPEACIAIONIEH BHEIIHUE YCIOBUS.

I'ncrepesnc HaOMO1aeTCS B TEX CIIydasx, KOIJla COCTOSHUE TeNa ONPEAEsIeTCs] BHEIIHUMU
YCIOBUSIMH HE TOJIBKO B JAHHBIH MOMEHT BPEMEHH, HO M B IPEALICCTBYIOIINE MOMEHTHI.
['ncrepesucHsle 3¢ (eKThl — 3TO HAIJISIIHOE ONPOBEPKEHHE M3BECTHOIO TE3UCAa O TOM, YTO OT
IIEPEMEHBI MECT CJIAraeéMbIX Pe3yJbTaT HE MEHSETCS.

HeonHo3HauyHas 3aBUCMMOCTb BEJIMYMH HAOIOJAeTCs B JIIOOBIX MpoIleccax, TaK Kak JUIs
U3MEHEHHUsl COCTOSIHMSI Tejla Bcerjga Tpedyercsi OIpeneieHHOe BpeMs (BpeMs pellakcaluu) U
peakuusi Tela OTCTAaeT OT BBI3BIBAIOIIMX €€ MPUYMH. Takoe OTCTaBaHWE TEM MEHbILE, YEM
MeJJIEHHEE M3MEHSIOTCSI BHEIIHHWE ycioBusA. OJHAKO AJii HEKOTOPBIX IPOLIECCOB OTCTABaHUE
IpY 3aMEIJICHMM HW3MECHEHHs BHEIIHUX YCIOBUM HE yMeHbpIIaeTca. B 3Tux ciydasx
HEOJHO3HAYHYI0 3aBUCHUMOCTb BCJIMYMH Ha3bIBalOT TMCTEPE3UCHOM, a camMoO sBIICHHE
rucrepe3rcom. Habmroaercs ructepesuc B pa3InyHbIX BEIIECTBAX U MPH pa3HbIX Mpoleccax.

XuMnuyeckuii (KOHIEHTPALUOHHBIN) rucTepe3nc. B XuMnyeckoil KHHETHKE CYIIECTBYET
MOHSATHE CTAIlMOHAPHOT'O COCTOSIHUS KaTalu3aTropa, Korjaa KaTaJuTHYecKas CUCTeMa MpeObIBaeT
B JUHAMHUYECKOM PAaBHOBECHM C OKPYXKAIOLIEH peaklMOHHOMN cpenoi. 1Ipu usMeHenun cocrasa
Cpellbl MOKET BapbUPOBATHCA M COCTOSHUE KaTanu3aropa. Eciau H3MeHeHue NpOMCXOIUT
MIOCTENIEHHO, 0€3 PE3KUX CKAauyKOB, TO U MPU 0OpAaTHOM XOJ€ KaTaau3aTop MPOHUJET Yepes Te ke
camble COCTOSIHMSI, U HUKAKoro rucrtepesuca He Oyner. Ho B HEKOTOpBIX ciiyyasX HMOCTENEHHOE
HaKOIJICHHE KOJMYECTBEHHBIX M3MEHEHUI MPUBOAUT K PE3KOMY, CKAUKOOOpPa3HOMY INEPEXOIy
Karajau3aTopa B HOBOE€ COCTOSHHE C HHOM CTPYKTYpOH IIOBEPXHOCTH, WHOM CTENEHBIO
OKHCIICHHs, MHBIM (pa30BbIM COCTaBOM M T.n. B 3TOM HOBOM COCTOSHUS U AaKTHBHOCTb
KaTaJau3aTopa MOXET CTaTh COBCEM JIPYIOM.

I'OMEOCTA3(MC): 1. CoBOKYyNmHOCTb CJOXHBIX HPUCHOCOOUTENBHBIX PpEaKIHi
OopraHu3Ma >HBOTHOTO W YEJIOBEKa, HAIIPaBJICHHbIX Ha YCTPAHEHHWE WM MaKCHMaJbHOE
OTpaHUYCHHUE ACWCTBUS PA3IUYHBIX (DAKTOPOB BHEIIHEH WM BHYTPEHHEW CpeIbl, HAPYIIAFOIINX
OTHOCHUTEJIBHOE JMHAMHUYECKOE IIOCTOSHCTBO BHYTPEHHEH cpenbl OpraHum3Ma (Hampumep,
IIOCTOSIHCTBO TEMIIEpaTyphl T€Ja, KPOBIHOTO JABJICHUS, CONEP/KAaHMs TIIIOKO3bl B KPOBU U Jp.).
2. OTHOCUTENIbHOE JMHAMHUYECKOE IOCTOSHCTBO COCTaBa M CBOMCTB BHYTpPEHHEH cpenbl U
YCTOMUMBOCTh OCHOBHBIX (u3Honorudeckux GyHkuuii opranusma. I[loHartue romeoctasuca
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MPUMEHSIOT U B 0oJiee IMHUPOKOM CMBICIE K OMOIeHO3aM (COXpaHEHHE TIOCTOSIHCTBA BHUIOBOTO
cocTaBa MW uuciaa ocoOel), B TEHETHKE, KHMOCPHETHKE M CHHEPreTHKe (NMPUMEHUTEIBHO K
CaMOOPraHU3YIOUIUMCS CHCTEMaM).

I'PAJAIIUAST (ot mat. Qradatio — TmOCTENEHHOE TMOBBINICHHE) — pa3MEPEHHbIH,
IIOCTENIEHHBI MEpPEXo] OT OJHOr0 K JpPYroMmy, pacwIEHEHHE IEpPEXOAHOro Ipolecca Ha
MOCIIEA0BATEIHHO PACTIONOKECHHBIE 3TAIlbI, CTYTICHU.

I'PAJIMEHT (ot sat gradient — mararomuii): 1. Bextop, onpeaestoniii HarnpaBieHHe 1
CKOPOCTh HAWCKOpEWIero pocra (QYHKIMH OT HECKOJIbKHX TIepeMeHHBIX. 2. Bekrop @,
MOKAa3bIBAIOIIUI HAIIPaBJICHUE HAUCKOPEHIIIETO M3MEHEHHS JAaHHOTO CKaJsipHOTO ToJist ¢ (P), rre
P — Touka nmpoctpancTBa, obo3Hadaetes g = grad ¢ (P).

Paznuyatot rpaaueHT TemMnepaTyphl, TPAAUEeHT JaBICHUS, TPAAUCHT MOTeHIIMAaIa U Jp.

I[AJII)HOI[EFICTBHE (B ¢pusnke) — mpeAcTaBlIeHUE O TOM, YTO B3aUMOJICHCTBUE MEXTY
TEJIaMH MOXKET OCYLIECTBIISATECS MIHOBEHHO HETOCPEICTBEHHO YEPE3 NMPOCTPAHCTBO (IyCTOTY),
KOTOpPO€ HE MPUHUMAET y4acTUs B mepeaade B3auMoaeicTBUS. OTKPBITHE 3JIEKTPOMArHUTHOTO
MoJIsl TI0Ka3ajo, YTo KOoHUenus nanbHoaecTeus HeBepHa (60—80 rr. XIX B.). beuto mokaszano,
YTO B3aUMOJCHUCTBUE JJIEKTPUUECKU 3apsHKEHHBIX TEJ OCYLIECTBISIETCS HE MIHOBEHHO H
nepeMelleHrue OJHOM 3apsHKEHHOM YacTUIbl MPUBOAMT K WM3MEHEHHMIO CWJ, JCHCTBYIOIIMX Ha
JpyTHe YacTULbl, HE B TOT K€ MOMEHT, a CIIyCTsl KOHEUYHOe BpeMms. B pazmensroiiemM 4acTUIIbI
MPOCTPAHCTBE MPOMCXOTUT HEKOTOPBI TMPOILIECC, KOTOPBIA pPACIpPOCTpaHIETCS C KOHEYHOH
cKkopocThi0. COOTBETCTBEHHO UMEETCSl TIOCPETHHUKY, OCYIIECTBISIIOIINN B3aUMO/ICHCTBHE MEXKIY
3apsHKEHHBIMU YaCTULIAMU — AJIEKTPOMArHUTHOE TOJIE.

JTAJIBHOJEWCTBHE (B Teopun caMOOPraHH3aIUH) — JANbHHUI MOPAIOK, KOPPEIALUH
0OECKOHEYHOT0 pajinyca, OrPaHUYMBAIOIIETOCS TOJIBKO Pa3MepaMU CUCTEMBI.

JETEPMUHU3M (ot mnat. determinare — ompenenste) — duiaocodcekoe ydueHue
(koHnenmusi) 00 OOBEKTUBHOW 3aKOHOMEPHOH B3aWMOCBSI3M W B3aMMOOOYCIIOBICHHOCTH
SBJICHUN MaTepHaJbHOTO M JYXOBHOro MHpa. Mnes neTtepMuHHU3Ma COCTOMT B TOM, YTO BCE
SBJICHUSL M COOBITUSI MHpa HE NMPOU3BOJIbHBI, & TIOJUUHSIOTCS OOBbEKTUBHBIM 3aKOHOMEPHOCTSIM,
CYIIECTBYIOIIMM HE3aBHUCHUMO OT HAIIMX 3HAHUHN O HUX.

CornmacHo  kjaccuueckoMmy  (JlaliacoBOMy) — JI€TEPMHHHM3MY, CYHIECTBYET  CTPOTO
OIHO3HAYHASI CBS3b MEXAYy (U3MUECKUMH BEIUYMHAMH, XapPAKTEPU3YIONIMMH COCTOSHUE
CUCTEeMBbl B HauaJbHBIH MOMEHT BpPEeMEHH (KOOPAMHATHI W UMIYJIbCHI B KIACCUYECKOU
MEXAaHUKE), U 3HAYEHUSIMU 3TUX BEJIUYMH B JIF0O0OM Mocieayomuil (Uiau NpeabayIuii) MOMEHT
BPEMECHH.

B coBpemenHo#l (¢u3uke NpOsIBICHHE NETEPMUHU3MA CBSI3BIBACTCA C CYIIECTBOBAHUEM
MHOTO00pa3HBIX (U3MYECKUX 3aKOHOMEPHOCTEH (B TOM YHCJI€ U CTATUCTUYCCKUX) M HAXOJUT
Haubosee MoHoe U olliee oTpakeHHne B (PyHIaMEHTANbHBIX (PU3MUECKUX TEOPHSX, a TAaKKe B
MPUHIIAIAX CHMMETPUU M CBSI3aHHBIX C HUMH 3aKOHaX coXpaHeHHs. Tak, OCHOBHIBAsCh Ha
NPUHIANIAX JETePMUHU3MA, KJIacCUYecKas [WHAMUKA YTBEP)KIAeT, 4YTO OOIIue 3aKOHbBI
JBUKCHHS TO3BOJISIIOT BBIBECTH W3 33aJaHHOTO HAYAJLHOTO COCTOSIHUS OCCKOHEUHYIO CEpHIO
COCTOSIHUHM, TPOXOJUMBIX CHUCTEMOW CO BpEMEHEM, MOJO0OHO TOMY, KaK JIOTHKAa MO3BOJISET
BBIBOJIUTh 3aKJIIOUYEHHUS U3 UCXOAHBIX MOCHUIOK. [103TOMYy OJHOr0-€JMHCTBEHHOI'O COCTOSHUS
OKa3bIBAETCS JIOCTATOYHO JJIS MOJHOTO OMUCAHUS CHCTEMBbI — HE TOJBKO ee OyIyliero, HO u
npouioro. CiaegoBaTesbHO, B JIIOOOM MOMEHT BpEMEHHU (Yepe3 MaTeMaTHYeCKOE YpPaBHEHHE)
3a/laHbl BCE BO3MOXHBIE COCTOSTHUSI CUCTEMBI. Takum 00pa3oM, JeTEPMUHU3M 03HAYAET, C OJJHOM
CTOPOHBI, IPEAOIPENECTICHHOCTD, a C APYTOi CTOPOHBI, 00PATUMOCTH BO BPEMEHHU.
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JETEPMUHUPOBAHHBIA XAOC (IMHAMMYECKHH XAOC) - cocrosuue
OTKPBITON HEJMHEHHOW CHUCTEMBI, KOTJa BO3MOXHO TMOSIBIICHUE cOCTOsHHS (Oudypkamum), B
KOTOPOM 3BOJIIOLIMSL CHUCTEMBl HMEET BEpOSATHOCTHBIM xXapakrep. Ilpu 3TOoM HenuHelHble
CUCTEMBI KaK Obl «BBIOMPAIOT CAaMU» Pa3IUYHbIE TPACKTOPUU pa3BUTHS. JleTepMUHHPOBAHHOCTh
NPOSIBIIAETCS B BUJE YIOPSAAOYESHHOTO B LIEJIOM JIBHKEHUS (MeXIy OMdypKanusMu), a Xxaoc — B
HENPEICKa3yeMOCTH IOSIBIEHHS 3TOTO YIIOPSIOUYEHHOIO JIBUKEHUS B ONPEICIEHHOM MECTE B
OIpEIENIEHHOE BpeMS.

JUCCHUITATUBHASL CAMOOPI'AHU3BALUSA (Cm. Camoopeanuzayus) — $Ha3oBblit
nepexos HeoOpaTUMBIX CTPYKTYyp Bl OT TEIUIOBOIO paBHOBecHA. Makpockonndeckue
CTPYKTYpbl ~ BO3HUKAIOT B  pe3yJbTaTe€  CIOXKHOIO  HEIMHEWHOro  B3aMMOJEHCTBHSA
MHUKPOCKOIUYECKHX HJIEMEHTOB, KOI/Ia HHEPreTMYecKoe B3aUMOICHCTBUE JHUCCUMATUBHON
CHCTEMBI C OKpY>Karollell cpeioil 1oCTUraeT HEKOTOPOro KPUTHUECKOTO 3HAUCHHUS.

JUCCHUITIATUBHASA CPEJIA - pacnpeneneHHas (u3znyeckas cCHCTEMa, B KOTOPOM
SHEPIusi OJHUX JBIDKEHUH WM moned (0OBIYHO YIOpsAOYeHHas)) HeoOpaTuMbIM 00Opa3oM
NEPEeXOAUT B SHEPTHIO IPYTUX IBWKEHUH WM mojei (00BIYHO XaoTHdecknx). DakTudecku
JMCCUMATUBHBI BCE pealibHble cpeiibl, MO0 B COOTBETCTBUU C OOLIMM MPUHILMIIOM BO3PACTaHUS
SHTPONUU J1100asi 3aMKHYTas CUCTEMA CTPEMUTCS MEPEUTH B TEPMOJMHAMHUYECKH PaBHOBECHOE
COCTOSIHUE, T.€. CBECTM Ha HET PEryJsIpHOE ABMXKEHHE, MpeoOpasys €ro SHEpruio B TEIUIO.
[TosTOMyY IUCCHIIATHBHYIO CpeAy Ha3bIBAIOT TAKKE MOTJIOLIAIONIEH UIH CPEeoN C MOTEPSIMH.

Juccunanys HEPruU B JAUCCUIATUBHOU cpesie 0ObIYHO 00YCIIOBIEHA OOJIBIIMM YHCIOM
UH/IMBUAYAIbHBIX aKTOB CTOJKHOBEHMH YaCTHUI[ CpEAbl, HAXOAAIIMXCA B XaOTUYECKOM
JBIDKeHUU. Hampumep, CTOJIKHOBEHMS MOJIEKYJ B ra3zaxX NMPHBOAAT K HEOOpaTUMBIM Ipolieccam
BHYTPEHHETO TpEHHs (BS3KOCTH) M TEIUIONPOBOAHOCTH, C KOTOPBHIMH OOBIYHO CBSI3BIBACTCS
JCCUTIAIMST MeXaHUYecKol 3Hepruu. OJIHAKO CYIIECTBYIOT U KOJIJIEKTHBHBIE (M B 9TOM CMBICIIE
0ECCTOIKHOBUTENIbHBIE) MEXAaHU3MBbl IOMJIOIIEHUS] DSHEPruM, KOrJa, HalpUMeEp, BOJHOBOE
BO3MYIIEHHE OTAAET CBOIO SHEPTUIO PE30HAHCHBIM YaCTULIAM.

Oco0yt0 poib B TNPUPOAHBIX U B HMCKYCCTBEHHO CO3/aHHBIX YCIOBHUSAX HIPAIOT
HEPAaBHOBECHBIE JMCCUIIATUBHBIE CPEIbl — CpeJibl, MOIJIOIEHHE SHEPIUU B KOTOPBIX MOXKET
KOMIIEHCUPOBAThCS MOCTYIUICHUEM €€ M3BHE, Uepe3 BHEIIHUE IMOJI U MOTOKH (Macchl, 3apsaja u
T.IL.); IPH 3TOM MOXHO pa3iuyaTh M3HAYAIbHBIE U TOCTOSHHO IMOAJICPKHBAEMbIE OTKIOHEHHS
(GYHKIMHU pacTpesieleHus] YaCTHIL T10 SHEPTHsIM OT paBHOBECHOW. MICTOYHHMKH 3THX OTKJIOHEHUH
(HarpuMep, UCTOYHUKHM WHBEPCHOW HACEIEHHOCTH B JIa3epax) 4acTO Ha3blBalOT Hakaukoil. B
HEPaBHOBECHBIX JIMCCUTIATUBHBIX CPEAaX BO3MOKHBI HEYCTONUNBEIC TBMKEHUS, O0YCIIOBICHHBIC
UMEHHO HAJIWYMEM JUCCHNIAauKu. B psne cioydaeB Takue HEYCTOHYMBOCTH MPHUBOJAT K
YCTAHOBJICHHUIO BBIHYX/IEHHBIX KOJI€OaHMH M aBTOKOJEOaHUil, T.e. TAKMX CAMOCOITIACOBAHHBIX
KOJIeOATENbHBIX JIBUKEHUH, MPU KOTOPBIX IOCTYIUIGHUE HHEPIUU M3 BHEIIHEro (0OBIYHO
HEKO0JIe0aTeIbHOT0) MCTOYHMKA KOMIIEHCUPYETCSl JUCCHUIIATHBHBIMM mHoTepsiMu. Hampumep, B
TYpOYJIEHTHBIX TEUEHHSIX SHEPrusl MOTOKAa MEepeJaeTcs CHayala KPYIHBIM BUXPSM, a 3aTe€M, B
pe3ysibTaTe HeNMHEHHBIX B3aMMOICHUCTBUIL, — BUXpsAM Bce Oojee u Oojiee METKOMACIITaOHBIM.
Tak mponomxaercs 10 TeX IMOp, NMOKa HE BCTYNUT B WUIPY BSA3KOCTb, KOTOpas CIJIa’KUBAET
IpaJueHTBl CKOPOCTH, TpeoOpa3ysi »JHEPrur0 BUXpeW B Temio. B  HepaBHOBECHBIX
JVCCUIIATUBHBIX CPeAaxX BO3MOXKHO TAaKXKe 00pa30BaHUE IUCCUIIATUBHBIX CTPYKTYP.

AUCCHUITIATUBHAASA CTPYKTYPA. 1. HepaBnoBecHas OTKpbITas
TEPMOJIMHAMMYECKAsI CHCTEMa, B KOTOPOM HMMEET MECTO IWUCCHUIMALUS 3HEPTUU M BO3MOXKHO
NPOTEKaHHUE MPOLIECCOB CaMOOpraHu3aluu. 2. YCTOWYHMBBIE MPOCTPAHCTBEHHO HEOAHOPOJHBIE
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CTPYKTYpbI, BO3HHUKAIOUIME B PE3yJbTAaT€ pPa3BUTHUS HEYCTOMUYMBOCTEH B OJHOPOIHOMN
HEPABHOBECHOMW JTMCCUNIATUBHOM Cpelie.

TepmuH ouccunamusnas cmpykmypa npenoxe U. [IpuroxxuHeim.

[loTOoK 3Heprum M3BHE HE TOJIBKO MOJAECPKUBAET OTKPBHITYID CHCTEMY B HEPAaBHOBECHOM
COCTOSIHUH, HO B/I00aBOK MPUBOJAUT K HOBOM CHUTyallMH, KOTOpas 3aTeM B MPOIECCE IBOIIOIHMU
ONTUMH3UPYETCS W MNpUoOpeTaeT YCTOWYMBOCTh. [lo3TOMY JHMCCHIATHBHBIE CTPYKTYPHI
paccMaTpUBalOTCS MHOI/A KaK MPUYMHA BO3HUKHOBEHHSI M YCTAHOBJIEHHS (DyHKIHMOHAJIBHOTO
HopsJIKa.

JAUCCHUITATUBHBIE CUCTEMBbI — cuctemsbl, B KOTOPBIX SHEPrus yHopsiA04EHHOTO
JIBUKEHHSI ¢ TEYCHHEM BpPEMEHHM yObIBAaeT 3a CUET AMCCHUIIALMU IHEPrHH, MEepexolis B Apyrue
BU/IbI SHEPTUH, HAIPUMED, B TEIUIOTY WJIM U3NyueHHe. Ecnu auccunanus sHepruu MpoOUCXOuT B
3aMKHYTOM CHCTEME, TO SHTPOIHMS CHUCTEMbl Bo3pacTaeT. [luccumanusi SHEPTHMH B OTKPBITHIX
cucreMax, OOyCIIOBJIIEHHasi NpOIlecCCaMH YHOCA JHEPIMU U3 CHCTEMBI, HAlpuMep, B BHUJE
U3IyYEHUs, MOKET IPHUBOJIUTh K YMEHBIIECHUIO SHTPONMHM PAcCMaTpUBAEMOW CHCTEMBI NpU
YBEJIMUYEHUH MOJTHON SHTPOIUU CUCTEMBI U OKPY>KaIOIIEH CPEIbl.

JUCCHUITALIASA SHEPT'UU (ot nar. dissipatio — paccesiHue) — mepexo/1 YacTH SHEPTUH
YOOPSAOYEHHBIX — MPOIECCOB  (KMHETUYECKOM DSHEPrHMM JIBIXKYIIErocs Tejla, SHEpPruu
JNEKTPUYECKOTO TOKA M T.I.) B SHEPTHI0 HEYMOPSAJOUYEHHBIX MPOILIECCOB, B KOHEYHOM CUETE — B
TEIJIOTY.

JANOO®EPEHIHUALMSA (6uon.) — BeirogHas (hopma MHPOPMAIMOHHOTO KOHTaKTa CO
Cpelloil, cnenuann3anys Ha MOMyJISLHOHHOM YPOBHE (T.€. BHYTPU CHCTEMBI) IO TEM WU UHBIM
acniektraM. B ocHoBe m1000i1 nuddepeHnuanuy JeXUT KOHQIUKT MEXIy OIEepaTUBHOM WU
KOHCEPBATUBHOM TEHJICHIUSAMU 3BOJIOLUY (T.€. MEXKIY U3MEHUNBOCTBIO M YCTOMYUBOCTHIO).

JKUBOM OPTAHM3M: 1. XuBoe cymecTBo, 00Jaatolee COBOKYITHOCTBIO CBOMCTB,
OTJIMYAIOIIMX €ro OT HEXUBOM MaTepuu. bBOJIBIIMHCTBO OpraHU3MOB HMMEET KJIETOYHOE
ctpoenune. opMupoBaHue IETOCTHOTO OpraHu3Ma — MPOIecC, COCTOALINHN U3 quddepeHIranuu
CTPYKTYp (KJIETOK, TKaHEeiH, OpraHoB) M (YHKIMM W HMX HUHTErpallii Kak B OHTOTEHE3e
(COBOKYMHOCTH MpeoO0pa3oBaHUii, MpETeprIeBa€MbIM OPraHU3MOM OT 3apOXKACHUSA 10 KOHIA
JKU3HU), TaK U B (husoreHese (Iporecce HCTOPUIECKOTO Pa3BUTHUS MUPa OPTaHU3MOB, UX BUJIOB,
pOmoB, CEMEHCTB, KJIaCCOB, THUIIOB, LApCTB).
2. Cuctema, CyIIeCTBEHHO BBIJCIICHHAS U3 OKPYXKAIOIIEH Cpe/ibl, OTHOCUTEIBHO HE3aBUCHUMAs OT
Hee, COXPaHAIOIasi HEM3MEHHBIM CBOE€ BHYTPEHHEE COCTOSIHUE IyTEM MOJAEpHKaHUSI OTHOILIECHUS
YCTOMUYMBOTO HEPABHOBECHS C PU3NIECKUM MHPOM.

ZKUBOE BEHIECTBO - COBOKYITHOCTh J>KHBBIX OpPraHU3MOB Ouoc(hepbl, YHUCICHHO
BBIPAKEHHAS B 3JIEMEHTAPHOM XMMHUUYECKOM cocTaBe, Macce U sHepruu. [lonstue BBeneno B. U.
Bepnanckum B ero yueHuu o Ouocepe ¥ poiu KHUBBIX OPraHHU3MOB B KPYTOBOPOTE BEUIECTB U
SHEPruu B IPUPO/JIE.

KN3Hb (sBnenue xuznu): 1. OnHa u3 Gopm cyliecTBOBaHUs MaTEpHUH, 3aKOHOMEPHO
BO3HUKAIOILAs IPU ONPEJIEICHHBIX YCIOBHIX B IIPOLIECCE €€ PAa3BUTHUS; OPIaHU3Mbl OTJIMYAIOTCS
OT HEKUBBIX OOBEKTOB OOMEHOM BEIIECTB, Pa3IPaXXUMOCTBIO, CIIOCOOHOCTBIO K Pa3MHOXKECHHUIO,
pOCTY, Pa3BUTHIO, aKTUBHOW PETYJSIMH CBOETO COCTaBa W (DYHKIHMHA, K pa3iuyHbBIM (opMam
JBUKEHHUSI, TPUCTIOCOOIIIEMOCTBIO K cpeie U T.1. 2. MepapXus OTKPBITHIX CUCTEM, HAXOISALINXCS
B BO30Y>KJI€HHOM yCTOINYMBOM HEPAaBHOBECHH, COCTOSIIUX U3 MOJIMMEPOB Ha OCHOBE yTJepoja,
00pa3yronmx BOJHYIO, KOHJACHCUPOBAHHYIO, CTPYKTYPHUPOBAHHYIO HA MOJEKYJSIPHOM YPOBHE,
NONBIKHYIO a3y,  uepapxusi  CHCTEM, TMpEecHeqyloluX  Iedb  CYIIeCTBOBaHUSA,
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CaMOBOCIIPOU3BOJCTBA, pPa3BUTHS M HCHOJB3YIOIMX [ JOCTM)KEHUS JSTOM LEIM Kak
TYMOpPaJIbHYIO, T.€. IEPEHOCUMYIO Yepe3 JKUAKHE Cpellbl OpraHu3Ma (KpoBb, JIMM(QY, TKAHEBYIO
XKHJIKOCTb), TaK U 3JICKTPOMArHUTHYIO UH(OPMAIIHIO.

3AKOH MEPAPXWYECKNX KOMIIEHCAIIUM CEJIOBA — BbIBCIEH Ha OCHOBE
UH(POPMALMOHHO-3HTPOIIUHHOTO aHaJIn3a 9BOJIIOLIMOHHBIX IIPOLIECCOB B
CJIO)KHOOPTaHM30BAaHHBIX CHCTEMaxX pPa3lIMYHON NPUPOABI; CBSA3aH C MPOOJIEMON yCTOMYMBOTO
Pa3BUTHS CHCTEM, OTJIMYAIOIIMXCS OOJBIION CIOXKHOCTBIO M pa3zHooOpazueM. CoryiacHO 3TOMY
3aKOHY, YCTOMUYUBBIM pOCT pa3HOOOpa3usi Ha BEPXHEM YPOBHE OpraHU3allid COIPOBOXKIAETCS
yIpoleHueM, yHu(uKanyued Ha NpeabIAyIIuX yYPOBHSX, U HAa00OpOT, POCT pa3sHOOOpa3usi Ha
HU3IIUX YPOBHIX Pa3pylIaeT CUCTEMY.

CHmwkeHue pa3HoOOpa3usi COOTBETCTBYET YMEHBIICHUIO HHTPOIUH, YBEJIWYCHUIO
ynopsiioueHHOCTH. OAHAaKoO B CBOEM KpailHEM IpOSBICHUU HOPSA0K, COOTBETCTBYIOLIHIM
MUHHMMAaJIbHON SHTPONHH, B COIMAJBHBIX CHUCTEMax MPOSBISETCS B TOTAIUTApU3ME, JKECTKOU
JeTEPMUHAPOBAHHOCTH, TPEACIbHON IEHTPAIM30BaHHOCTU. Takas cHUCTeMa HE CIIOCOOHa
aIanTHPOBATBCA K OBICTPO W3MEHSIOIIMMCS  YCJIOBUSM HWH(POPMAMOHHOTO W  HAy4YHO-
TEXHUYECKOTO Pa3BUTHSL, MIOATOMY JKECTKUN MOPSAJOK, OTCYTCTBUE CTENEHEW CBOOOJBI B HOBBIX
YCIOBHSIX MOTYT IPHUBECTH K €€ pa3Baily. [IpenocraBieHne HEOrpaHUYEHHON CBOOOJBI YaCTIM
CHCTEMBI, 00pa30BaBIINMCS B pe3yjbTaTe pa3Bala, AeJaeT UX, B Pe3ybTaTe OTCYTCTBUS OIbITA,
UHEPTHBIMH, MAJIONIOABIKHBIMH, «CJICIIBIMU» U OYEHb YSI3BUMBIMHU.

UpesmepHoe pa3HOOOpa3ue, CBS3aHHOE C BBICOKMM YPOBHEM OSHTPONHH, T. €.
HEOTpaHMUYEHHON CBOOOJIOM, TOKE MPUBOAUT K Pa3pyLICHUIO CHUCTEMbl KaK €IUHOIO IEJIOTO.
[TosToMy B yCIIOBHSIX OIpaHMUYEHHOCTH BHEIIHHUX PECYpCOB YEIIOBEUECTBA KaXKABIM STam
nepexo/ia Ha HOBYIO CTYIEHb Pa3BUTHUSL — ATO HE TOJIBKO IMPUOOpPETEHNE HOBBIX BO3MOKHOCTEH,
HO U Pa3yMHbIE OIPaHUYEHUSI B UX HCIIOIb30BaHUH.

3AKOHBbI COXPAHEHWUS - 3aKkoHBI, COIJIacCHO KOTOPHIM YMCJIECHHBIE 3HAYEHUS
HEKOTOPBIX (U3UYECKUX BEJIUYMH HE H3MEHSIOTCS C TEYEHUEM BPEMEHM IIPH Pa3IMYHbIX
nporeccax. BaxHelne 3aKOHbl COXpaHEHMsS — 3aKOHbl COXPAHEHUS SHEPruH, HMITYJbCa,
MOMEHTA KOJIMYEeCTBA ABHKEHHSI, JJIEKTPUYECKOT0 U OApUOHHOTO 3apsi0B.

3aKkoH coXpaHeHHsI HMMIIYJbCa — 3aKOH MEXaHHKH, COIVIACHO KOTOPOMY HMITYJIbC
3aMKHYTOM CHUCTEMBI C TEYEHHEM BPEMEHU HE U3MEHSIETCS.

3aKoH coXpaHeHHUs] M NpeBpPallleHUs] IHEPTHH — 3aKOH, COTJIACHO KOTOPOMY IPH JIFOOBIX
nporeccax, IPOUCXOASIINX B U30JUPOBAHHOM cUCTEME, €€ MOJIHASL PHEPTHS HE U3MEHSETCS.

3aKOH COXpaHEHMs HHEPrMHM YCTAHABIMBAET B3aMMOIPEBpAIICHUE PA3JIUYHBIX BHUJIOB
SHEpPruH, HO YKa3blBAET HANpaBJIEHUS, B KOTOPOM 3TO IpeBpalieHue mnpoucxoaut. OnHako
IPOLIECCHl MTPEBPAILEHUS] SHEPTUM B MPUPOJE MMEIOT ONPEJENICHHYIO HalpaBlIeHHOCTh. OIBIT
IIOKa3bIBAET, YTO CaMble pPa3IUYHbIE BUABI SHEPrMM B H30JUPOBAHHON cUCTeME Bcerja Hu
HOJHOCTBIO MEPEXOAT B TEIUIOTY. TemyoTa jke MpeBpallaercss B JApPYrHe BUAbI SHEPIUU HE
HOJHOCTBIO U TOJBKO C IMOMOUIBIO JIOBOJBHO CIOXHBIX MAIlMH M anmapaTtoB. Kpome Toro, B
npoliecce TeII000MEeHa SHEPTusl MEPEXOUT OT Tell ¢ OoJiee BHICOKOI TeMIepaTypoil K Telam ¢
0oJsee HU3KOM TeMIepaTypoi.

3aKoH coxpaHeHMsI MeXaHH4YeCKOil IHEePIrMu — 3aKOH MEXaHWUKHU, COIJIACHO KOTOPOMY
CyMMa KHHETHYECKOM W TOTEHIMAJIbHOW HHEPrHuil 3aMKHYTOM MEXaHWYECKON CHCTEMBI, B
KOTOPOH EHCTBYIOT TOJIBKO KOHCEPBATUBHBIE CHJIbI, HE N3MEHSETCS ¢ TEUCHHEM BPEMEHHU.

3aKkoH coXpaHeHHsI JJIEKTPMYECKOro 3apsila — 3aKOH, COINIACHO KOTOpOMY
anreOpanyeckasl CyMMa 3JIEKTPUYECKHUX 3aps10B B U30JIMPOBAHHOM CUCTEME HE MEHSETCS.
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30JIOTOE CEYEHMUME - (30710Tasi mpomnopiiys) — JAeJIeHUE OTpe3Ka Ha JBE HEPaBHBIC
4acTU B KpaHEM M CpPEeHEM OTHOIIEHUM TaK, YTO MEHBIIMH OTPE30K JEJIEHUs OTHOCHUTCA K
OonbiieMy, Kak OONbIIMI K MeHbIIeMy (WIH HAoOOpOT); Ipelen, K KOTOPOMY CTPEMUTCS
OTHOILICHHE JBYX CPEIHUX YHCEN B TIOOOM MPOTSHKEHHOM aJUIUTUBHOM psy. [TpubnmxenHo 3to
yucino paBHo @ = 1, 618034, ycranosineno ®udonauun (1204 r.) uz pexyppentsoro psga 0, 1, 1,
2, 3, 5, 8, 13, 21, 34, 55, 89, 144... Ha3paume Secti0 aurea (3070TOC CEYECHHE) BBEICHO
Jleonapno ga Bunum B smoxy Peneccanca. Dto oTHomieHue HasbpiBamm Sectio divina —
00’xecTBeHHOM mponopuuei. OTpa)kaeT TapMOHUIO 3aKOHOB Pa3BUTHS MPUPObI, BeceneHno u
o01iecTBa.

HUEPAPXMS (ot rpeu. hieros — cesimiennsiit u arché — smacte): 1. Pacmonoskenue gacteit
WINA 3JE€MEHTOB IIEJIOr0 B MOpPsKE OT BhICIIEro K Hu3IeMy. 2. PacmonokeHue ciryKeOHbIX
3BaHUM, YUHOB B MOPSIIKE UX MOTYMHEHUS.

B Cl0XHOM LEJIOCTHOM CHUCTEME MEPAPXUYECKUN IPUHLUII OpraHU3aluy O3HA4acT
pacrpeseseHue CHUCTeM M TOACHCTEM TakMUM 00pa3oM, 4ToObl oOecrieunBajach IJIaHOMEpHas
HBOJIIOIHSI CJIO’KHOTO IIEJIOr0 B HANPAaBICHUH €r0 III00AThHOTO aTTpakTopa. Mepapxus B 3ToM
cillydae HeoOXoaWMa Ui KOOPAWHAIIMK SBOJIIOIMMOHHBIX MPOIECCOB, NPOTEKAOIUX Ha
pa3IMYHBIX TOPU30HTAIBHBIX U BEPTUKAIBHBIX YPOBHSAX CUCTEMBI.

[Tpy rapMOHHUYHOM Pa3BUTHHU CIIOKHOTO LIEJIOTO COLMAIBHON MPUPOIbI TPUHAIIEKHOCTD K
6osiee BBICOKOMY HEpapXMUECKOMY YPOBHIO OIPENENIeTCs] UPOTON CO3HAHUS, HAKOIICHUSIMHU
KU3HEHHOT0 OIbITa, 0ojiee BBICOKUMH TBOPUYECKUMH BO3MOXKHOCTSIMH, CIIOCOOHOCTBIO K
COTPYAHUYECTBY, YMEHHUIO aHAIN3UPOBATh BCE CTPYKTYPHBIC CBA3HM Ha HIDKEJIEKAIIUX YPOBHSX.
OO0s3aTeNbHBIM  YCIOBUEM COTPYAHHYECTBA MPU HMEPAPXUUYECKOM MPUHIUIE OpraHu3aluu
SBIISICTCS HAIWYHE TPSIMON W 0OpaTHOW CBA3HM (NOJOXKHUTEIBHOH M OTPHUIATEIHHON) MEXITY
BBICIIMMH ¥ HU3IIUMH YPOBHIMH CII0)KHOH LEIOCTHON CHCTEMBI.

MN3MEHUYUBOCTD (6moin.) — pasHOOOpa3ue NMpU3HAKOB M CBOWMCTB y 0cO0€H W rpymi
oco0el 1r000# cTerneHn poACcTBa. MI3MEHUMBOCTD MPHUCYIIIA BCEM KHBBIM OPTaHH3MaM.

PaznnuaroT M3MEHYNMBOCTB: HACJIEJACTBEHHYIO M HEHACJIEJCTBEHHYI0; MHIUBUAYAIbHYIO U
IPYNIOBYI0; KAYeCTBEHHYI0 M KOJMYECTBEHHYIO; HAIpPAaBICHHYI0 M HEHAlpaBJICHHYIO.
HacnenctBenHast n3MeHYMBOCTh 00YCJIOBJI€HAa BOSHUKHOBEHHEM MyTallUi, HEHACIEICTBEHHAs —
BO3/IeHiCTBHEM (DAKTOPOB BHEUTHEH CPEIbI.

SIBIIeHUs HACIEICTBEHHOCTH M U3MEHYHBOCTH JIEKAaT B OCHOBE SBOJIIOLIUH.

N3MEHYUBOCTD (cuHepr.) — CBOHCTBO CIOXKHBIX HEJIMHEMHBIX  CHCTEM,
NPOSIBIISAIONIEECST B HEOAHOPOJAHOCTH WX CTPYKTYpHOW opraHm3anuu. 3MeHunBOCTH
o0ycoBI€Ha Kak JACWCTBUEM CIIydalHBIX (DAaKTOpOB, TaK M 3aKOHOMEPHBIM H3MEHEHHEM
YIPaBISIOMUX TapaMETPOB CUCTEMBI.

UH®OPMAIIMOHHOE BO3JEUCTBHUE (cumepr.): 1. Cnaboe >HepreTHYecKoe
BO3/IEHCTBHUE, CIIOCOOHOE MPUBECTH K CaMOINPOU3BOJIBHON NEpecTpoiKe CTPYKTYpPbl CHCTEMBI
(camoopranmzanuuu). 2. Co3manue mopsaka H3 OecHopsiika, yBEIMYEHUE CTENEHH TOH
YHOPSIIOYEHHOCTH, KOTOPasi CyLIECTBOBAJIA JI0 MOJTyUYEHHs COOOILICHHS.

HUH®OPMAIIUA (or nar. informatio — pasbsicHenue, usnoxkenue): 1. CeneHus,
nepeaBaeMble JIIOJIbMU YCTHBIM, THCBMEHHBIM HITH JPYTUM CIIOCOOOM (C TIOMOIIBIO YCIIOBHBIX
CHUTHAJIOB, TEXHUYECKUX CPEACTB | T.1.). 2. CooOIeHne Win mepeaada CBEACHUH 0 4eM-Jn0o,
YTO 3apaHee HE ObUIO uW3BecTHO. 3. Mepa OTpakeHHOTro pa3HooOpasus OOBEKTOB 4.
3aroOMHEHHBI BBIOOP OJHOIO BapUaHTAa M3 HECKOJBKUX BO3MOXHBIX M PAaBHONPABHBIX. O.
OmnpeneneHHas NOpLUUs NOPsAKA.



[Tomyyenne wHOpManuu O KakoM-THMOO OOBEKTE WM COOBITUM BCET/Ia YMEHBIIACT
HEONPEeIeICHHOCTh 3HAHUI O TAHHOM OO0BEKTE (COOBITHH).

H3BecTHO OO0MbBIIOE YWCIO W APYTUX OINpENeTCHUN TMOHATUS uH@opmayus, KOTOPHIE
YHOOTPeOSIOTCSA B CaMbIX pa3HBIX CMbIcNaX. ENMHOrO MHEHUS MO ONpeAeNeHUI0 3TOr0 TePMHUHA
CpeH yYEHBIX IOKa HET.

MCTHHA —  anjekBaTHOe  OTpaXeHHE  OOBEKTa  IO3HAIOIIUM  CyOBEKTOM,
BOCIIPOM3BEJICHUE €TI0 TAKOBBIM, KAKUM OH CYIIECTBYEeT caM IO cede, BHE M HE3aBUCHUMO OT
YeJIOBEKa, €ro CO3HAHUS; 0ObEKTUBHOE COJIEPIKaHNUE COZHAHMUS.

KATAJIA3 (ot rpeu. Katalisis — paspymiecHre) — yCKOpeHHE XMMHYECKOW pEakiid B
MPUCYTCTBUHM KaTaJIU3aTOPOB, KOTOphIE B3aMMOJCHCTBYIOT C peareéHTaMd, HO B pPEaKIHH He
pacxoAyloTcs U HE BXOAST B COCTaB MPOAYKTOB. [IpM TOMOTEHHOM KaTaju3e HCXOIHBIC
peareHThl U KaTajau3aTop HaXoAsTcs B OAHOM ¢aze (ra30BO WM KHUAKOW), MPU T€TEPOreHHOM
ra3oo0pa3Hble M KUJIKHE pearcHThl B3aUMOJICHCTBYIOT Ha IOBEPXHOCTH TBEPAOI0 KaTalu3aTopa.
Karanuz oOycrnoBiMBaeT BBICOKHE CKOPOCTH pEaKIMii Mpu HEOONBIINX TeMIepaTypax;
IPEINOYTUTENIbHOE 00pa3oBaHUE OINPEAEIEHHOrO0 MPOAYKTa M3 psija BO3MOXHBIX. K uuciy
KaTaJIUTUYECKUX PEaKLUUN OTHOCITCS MHOTME XMMMKO-TEXHOJIOIMUECKHUE IPOLECCH! (Halpumep,
MIPOU3BOJICTBO CEPHON KUCIIOTHI, HEKOTOPBIX MOJUMEPOB, aMMHaKka). BoJIbIIMHCTBO MpOIECCOB,
OPOUCXOSAIIUX B OJKUBBIX  OpraHuM3Max,  TaKKe  SBISIIOTCS  KaTalUTUYECKUMU
(pepMeHTATHBHBIMU).

KATAJIM3ATOPBI - BemecTtBa, YCKOpAIOIIME XHUMHUYECKHE peakuuu. Bemectsa,
3aMeNISIONINe PEaKklyu, Ha3bIBAIOTCS HMHTUOMTOpaMH. buolornmueckue KaTaau3aTopbl
Ha3bIBAIOTCS (pepMEHTAMHU.

KATACTPOPUYECKHN CKAYOK. Massle H3MEHEHHS B 3HAUCHUSAX YIPABIISIONINX
apaMeTpOB MOTYT BbI3BaTh OOJbIINE M3MEHEHHUsS (KaTacTpo(UYecKWii CKavyoK) B 3HAYCHUSX
NEPEMEHHBIX COCTOSIHUN MO0 MEpEe TOro, Kak CHCTeMa IMEpPEecKaKWBaeT U3 OJHOIO JIOKAJIbHOIO
MHUHUMYMa (METacTaOMIHLHOTO COCTOSHUSA) B IPYTOM.

KATACTPO® TEOPHUS - COBOKYNMHOCTh TPUIOKEHUH TEOPHUH OCOOCHHOCTEH
middepenpyembix (rnaakux) orodpaxenuit X. Yutau u teopun Oudypxauuiit A. [lyankape u
A.A. Aanponosa. Ha3zeanue BBeneHo P. Tomom B 1972 r.

Teopus karactpod TpUMEHSETCS B TI'EOMETPUYECKOH U (U3UYECKOH  ONTHKE,
TUAPOMHAMUKE, YCTOMUMBOCTH KOpaOneill, a Takke B UCCICIOBaHHMSIX OWEHUU cepla,
AMOpHUOJIOTHUH, COLMOJOTUY, JUHTBUCTUKE, HKCIEPUMEHTAIbHOW IICUXOJIOIMH, 3KOHOMHKE,
rEOJIOTUU, TEOPUU DJIEMEHTApHBIX YacTULl M MOJAEIMPOBAHUIO JESATENIbHOCTH MoO3ra u
MICUXUYECKUX PACCTPOICTB U T.M.

KATACTPO® TEOPUS, KATACTPO®U3M (ot rpeu. katastrophe — nepeBopor):

1. VYwuyenwe, paccmaTpuBaroliee TEOJIOTUYECKYI0 HCTOpUI0 3eMIM KaK uYepeloBaHHe
JUIUTETIBHBIX AMOX OTHOCUTENBHOTO TOKOS M CPAaBHUTEIBHO KOPOTKUX KaTacTPO(PUUECKUX
COOBITHIA, Pe3KO MpPeoOpa3oBaBIIMX JIMK IUIAHETHL. 2. ['eonmormveckas KOHIICMIHS, COTIACHO
KOTOPOil B UCTOpUU 3eMJIM MEPUOJUUECKU MOBTOPSIOUINECS COOBITHS, BHE3AITHO M3MEHSIOIINE
NEPBUYHO TOPH3OHTAIBHOE 3aJIETaHHE TOPHBIX TMOPOJ, pelbed 3EMHOW TOBEPXHOCTH W
YHHUUYTOXAIOIIUE BCE )KUBOE.

Brinsunyta B 1812 r. dpaniry3ckum yueHnbim XK. KioBbe a1 00bsICHEHUST CMEHBI dayH U
¢brop, HAOJIIOTAEMBIX B TEOJOTUUECKHX TIJIACTaX.



Beicme karacTpodsl MOTIYT OpraHM30BbIBaTh Hu3IIMe U HaobopotT. Ilostomy s
3¢ (EKTUBHOIO YNPaBIEHUS] COCTOSHUEM TaKUX HEPAaBHOBECHBIX CHCTEM Ba)KHO 3HATh, KAKUM
00pa3oM OpraHu3yeTcsl uepapxus CBA3aHHBIX KaTacTpod.

KBAHT (nopuus) — MHHUMAIbHOE KOJHYECTBO, HAa KOTOPOE MOMKET H3MECHUTHCS
JUCKpeTHast MO CBOeW mpupoae ¢u3nveckas BeNWYMHA (JEHCTBHE, SHEPTHs, KOJIUYECTBO
JIBMOKCHUS U T.11.).

KBAHTOBASI MEXAHWKA (BosHOBas MexaHHMKa) — TEOpHUs, YCTaHABIIMBAOLIAs
croco0 onmucaHMsl U 3aKOHBI JIBUKEHUS MUKPOYACTHIl B 3aJJaHHBIX BHEIIHUX MOJSIX; OJUH U3
OCHOBHBIX pa3/IeJIoB KBaHTOBOM Teopuu. B oTimume OT Ki1accu4eckoil Teopuu Bce YacTUIIbI
BBICTYNAIOT B KBAHTOBOW MEXaHMKE KaK HOCHUTENIM M KOPIYCKYJISIPHBIX U BOJHOBBIX CBOICTB,
KOTOpbIE HE MCKJIIOYAIOT, a IOMOJIHAIOT APYT JIpyra.

KOI'EPEHTHOE BEIHIECTBO - BemiectBo, y KOTOPOro BCE MHUKPOCKOIHNYECKHE
AJIEMEHTBI HAaXOJATCS B CTPOrO OJHOM M TOM € COCTOSHMM, B TOM UYHCJIE XapaKTEpU3YIOTCS
BOJIHOBBIMH (DYHKIMSIMUA C OJHOW (UKCHpOBaHHOM (ha3oil. KorepeHTHbIE CBOWCTBA BEIIECTBA,
OOyCIIOBJIEHHbIE €Tr0 MHUKPOCKONMYECKOH CTPYKTYpOW, TPOSBISIOTCS B  BHUAE  €rO
MaKpPOCKOIHYECKHUX CBOWCTB.

KOT'EPEHTHOE U3JIYUEHUE — usnyuyeHue, UCIyCKaeMO€ KOTEPEHTHBIM BEIIECTBOM
(korepeHTHBIM aHcaMmOJieM aTOMOB) B TIpollecce €ro penakcanuu. [lpm sToM penakcarus
npeAcTaBiasieT  coOOM  mpolecc,  ONMChIBAEMBbIH  3BOJIONMEN  BOJHOBOW  (DYHKIUH,
XapaKTepU3yIOIUii aHCAMOJIb B LIEJIOM.

KOI'EPEHTHOCTDb: 1. CoriacoBaHHoe MNpPOTEKaHWE BO BPEMEHU U IPOCTPAHCTBE
HECKOJIBKUX KOJIEOATeIbHBIX BOJIHOBBIX IPOLIECCOB, MPOSBIAIONICECS IMPH HUX CIOXKEHHH. 2.
CornacoBaHHO€ JE€WCTBHE JJIEMEHTOB U IMOJCUCTEM CJIOKHOM LIEJIOCTHOM CHUCTEMBI,
HANpaBJICHHOE HAa JOCTIDKEHHE OOIIeH SBOIIONMOHHON meiu. 3. YCTaHOBJIEHHE OOIIEro TemIia
ABOJIIOLIMM CTPYKTYpP pa3HbIX BO3pacTOB M pa3HbIX CTaAuid pa3BUTHS (IIyTEM B3aMMHOIO
COIVIACOBAHUS M KOPPEJIALUH) C 1IETIbI0 O0bEMHEHUS UX B €IUHYIO CIIOKHYIO CTPYKTYPY.

KOMIIVIEMEHTAPHOCTDb: 1. B3aumHOE COOTBETCTBHE B TC€OMETPUUECKOM H
XMMHUYECKOM CTPOCHMM JIByX MAaKpOMOJIEKYyJ, oOecreuuBarolee HuX B3aUMOJIEHCTBUE —
cnapuBanue 1Byx Hutel JIHK, coennnenue pepmenra ¢ cyocTpaTom, aHTUTE€HA C AaHTUTENIOM. 2.
OObenuHEHNE B CIOXKHBIE CTPYKTYpPHl 10 TPUHIMIY «HOJOOHOE K TOAOOHOMY». 3.
CooTBeTCTBHE B CTPOCHMHM U (DYHKIIMOHHMPOBAHWU CTPYKTYPHBIX YpPOBHEW IBYX WM Oolsee
CUCTEM, OOYCIIOBIMBAIOLIEE WX TapMOHUYHOE B3aUMOJACHCTBHE IO MPUHIMILY BJIEUYEHUS
(J1r00BM).

Ocoboe oTHyMe KOMIUIEMEHTAPHBIX CTPYKTYpP 3aKII0YaeTcss B TOM, YTO OHHM MOJIXOAST
JpyT K APYTY KaK KIII0Y K 3aMKY.

KommnemeHTapHOCTh MOXKET OBITh MOJHOM M 4acTU4HOM. CTeneHb KOMIUIEMEHTApHOCTH
(COOTBETCTBHS) 3aBUCUT OT  CJOXXKHOCTH  B3aUMOJEHCTBYIOIIMX  CTpyKTyp. Ilomnas
KOMIUIEMEHTAPHOCTD JIEJIa€T BO3MOXKHBIM FapPMOHUYHOE B3aUMOJEHCTBUE Ha BCEX CTPYKTYPHBIX
YPOBHSIX MPUTATHUBAIOIIUXCS JpYyr K JApPYrYy CIOXHBIX IEJIOCTHBIX CHUCTeM. YacTuuHas
KOMIUIEMEHTAPHOCTh O3HAauaeT B3aUMOJEHCTBHE HE Ha BCEX, a TOJBKO Ha OMNPEIEIECHHBIX
YPOBHSIX CTPYKTYpPHOH OpraHU3aluu OOBEIUHSIOUIMXCS CHCTEM. JTO HE IMO3BOJIAET JIOCTHYb
MOJTHOM TapMOHUHU B pe3yJIbTaT€ KOHTAKTa C OMNPEACIICHHON CUCTEMOW, HO B TO K€ BpeMs
OCTaBJISIET BO3MOKHOCTh OJJHOBPEMEHHOI'O B3aMMOJAEHUCTBUS CUCTEMBI C APYTUMH, NOJOOHBIMU
eil, cucteMaMu Ha CBOOOHBIX CTPYKTYPHBIX YPOBHSX.
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B ApeBHuX penurusx OpUHLHUIN — «IOJA0OHOE TMPUTATHBAeTcs K  MOJO0OHOMY»
paccmaTpuBaeTcsl Kak OJIMH U3 OCHOBHBIX KocMuueckux 3aKOHOB, a JII0O0Bb — KaK KOCMHUYECKast
cuiia, moIo0Has CUiIe TATOTEHUS (MarHUT), OOy AUTEIbHAS CUJIa TyXOBHOTO BOCXOXKICHHUS.

KOOIIEPALIUS — o6weaunenue. B cuHepretuke Koomepaius CIOKHBIX HEIMHEHHBIX
cucteM B 0Ooliee KPYIHBIE IETOCTHOCTH PAacCMAaTPUBAETCS KaK OYEHb TOHKHWI Mporecc, B
KOTOPOM JOJDKHBI YYHTHIBATHCS Takue (HaKTOPhl, KaK KOMILIEMEHTAPHOCTh, MPEIbICTOPHS
KOKIOW M3 OOBEIUHSIONIMXCS CHCTEM, Hajauuue oOmuMx uenel um mpouee. Ilpu poctmxenun
HEKOTOPOro IOpOra B YBEIMYMBAIOIIEMCS MHOTOOOpasuu CTPYKTYpPhl BHOBb 0Opa3yIOLIMXCS
LEJIOCTHOCTEH BO3HUKAET pealibHas yrpo3a HUX pacrnaja; JajbHeillllee pa3BUTHE CUCTEMBI,
o0pa3oBaBIICiiCsSI B pe3yJbTaTe€ CBEPXKOOMNEpAIlMH, CTAHOBUTCS HEyCTOWYMBBIM. Jlis
NpEeIOTBpallleHUs] paclaja CBEPXCHUCTEMa JIOJDKHA YNPOCTUTh CBOIO CTPYKTYpY, CHH3UB
pazHoOOpa3re Ha CBOMX HIDKENEXKAIINX YPOBHAX (CM. 3aKOH uepapxuueckux KOMNeHCayuu
Ceoosa).

KOPPEJISAIUSA (ot mno3xuenar. correlatio — cootnomenue): 1. CooTHoreHue,
COOTBETCTBHE, B3aMMOCBS3b, B3aWMO3aBHCHMOCTH MPEIMETOB, SBICHUH WM TIOHATHHA. 2.
B3anMHasi nmpucnocoOIeHHOCTh, COTIIACOBAHHOCTh CTPOCHUS M (DYHKIMI pa3iWYHBIX YacTel
(K7I€TOK, TKaHEW, OpraHoB) J>KMBOTHOTO WJIM pacTeHUs, oOecleunBaronias IMOAJACpKAHUE
MOCTOSTHCTBA €r0 BHYTPEHHEH cpeibl U MPUCIIOCOOIEHHE OpraHu3Ma K yCIOBUSM oOuUTaHus. 3.
[TonsiTvie, KOTOPHIM OTMEUAIOT CBSI3b MEXKIY SIBICHUSMHU, €CIIM OJHO W3 HUX BXOJIUT B UYHUCIO
MPUYUH, ONPEEISIIONINX APYTUE, UIH €CITU MMEIOTCS O0Iue MPUYHHBI, BO3IECHCTBYIOIINE Ha
9TH siBIICHUs ((QYHKIUS SBISETCS YAaCTHBIM CIy4aeM KOPPEISIHHK); 03HA4aeT BEPOSTHOCTHYIO
WM CTaTUCTHYECKYIO 3aBUCHUMOCTb.

B omunme oT (QyHKUMOHANBHOM  3aBUCHMOCTH, KOppENsLus, Kak IpaBuio,
paccmaTpuBaeTcsl TOr/a, KOorja 3aBUCUMOCTb OJJHOTO W3 MPHU3HAKOB OT JPYTOro OCJIOXKHSIETCS
HaJUYHEeM psifia CIydalHbIX (aKTOPOB. 3aBUCHUMOCTh MEXIY JBYMS CIyYalHBIMU COOBITHSIMU
MPOSIBIISIETCS B TOM, YTO YCJIOBHAash BEPOSITHOCTh OJAHOTO M3 HUX NPU HACTYIUIEHUU IPYroro
OTJINYAETCS OT 0€3yCIOBHOM BEPOSTHOCTH. AHAJIOTUYHO, BIMSIHUE OJHOU CITyYaitHOW BETMYHHBI
HAa JPYryl0 XapakTepu3yeTcs YCIOBHBIMU paclpeleieHUssMH OJHOM U3 HHUX TpHU
(UKCUPOBAHHBIX 3HAUCHUSAX JIPYTOM.

Koppensiust MmoxeT ObITh OoJiee MM MEHEE TECHOM (T.e. 3aBUCUMOCThH OJJHON BEJIMYHMHBI
oT apyroii — Ooyiee WIM MEHEe BBIpaXEHHOI). UHWCIO, MOKA3bIBAIOIIEEe CTENEHb TECHOTHI
KOPPEISIIH, Ha3bIBaeTCs KOA(P(MUIIMEHTOM KOPPEISLUH, WIH KOPPEISIUOHHBIM OTHOIICHHEM
(3T0 ymMCIO 3aKIOYeHOo Mexay —1 u 1).

B cioXHO OpraHM30BaHHBIX CHCTEMaX MOTYT HaOIOAaThCsl JalbHOACHCTBYIOLINE
KOppEeJSILHK, OTPAaHMYMBAIOLINECS TOJIBKO MacIITabaMU CUCTEMBI.

UeMm cunpHee KOPPENIUSI MEKIY COOBITHUSIMU, COCTABISIONIMMH HEKOTOPBIH MpoIiecc, TeM
BBIIIIE CTETICHb MOPSJIKa B MaTEPHAIILHOM CHCTEME.

KOCHOE BEHIECTBO - BemectBo, 0Opa3oBasiieecs 0€3 y4acTHsl )KUBBIX OPTaHU3MOB
(mo B.W. Bepnanckomy).

KOJ2BOJIIOLIUSA - coBMECTHOE »HBOJIIOLIMOHHOE pa3BUTHE HECKOJIbKUX CHCTEM.
Hanpumep, 4enoBe4ecTBO 3BONIOIMOHUPYET BMECTE C IUIAHETOW 3eMJIsl, MOMAYUHSSICH OOLINM
YVOPaBISAIONIUM [apaMeTpaM, T.e. OINpeAeNeHHbIM KOCMHYECKHM 3akoHaM. B To ke Bpems
pa3BHBalOIIeeCs 4YEIOBEYECTBO BO3JCHCTBYET Ha DSKOJOTMYECKYIO0 CHUTyallMl0 Ha IUIaHETe,
KOTOpasi 3aTeM HETaTHBHO OTPa)KaeTcsl Ha €ro e pa3BUTHH. BBIXO U3 3TOT0 3aMKHYTOTO Kpyra
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MOKET OBITh TOJBKO B OCO3HAHMM OTBETCTBEHHOCTH YEJIOBEKAa 3a COCTOSHHUE IUIAHETHI W,
COOTBETCTBEHHO, 32 CBOE COOCTBEHHOE Oy IyIIIee.

METACTABUWJIBHOE COCTOSAHHUE - OTHOCUTEIBHO YCTOWYMBOE COCTOSIHUE
CHUCTEMBI, U3 KOTOPOT'O OHAa MOXET MEepelTH B Oojee YyCTOWYMBOE COCTOSHUE TOJ ACHCTBUEM
BHEIIHUX (DaKTOPOB WJIM CaMOIIPOM3BOJILHO (B TOCIEIHEM CIIydae BEpOSTHOCTh Iepexoja
3HAYUTEIHHO MEHBIIE, YeM JJISl HECTAOUIBLHOTO COCTOSTHHUS).

MeractaduiibHOoe cocTOsiHMe (T€pMOJMHAMHKA) — pABHOBECHOE COCTOSIHME C
OTpaHMYEHHOW YCTOMUMBOCTBIO. [IpH OTKIIOHEHMH OT 3TOTO0 COCTOSTHUS BELIECTBO HE CTPEMUTCS
K HeMy OOpaTHO, a JIETKO MEpPeXOJUT B Jpyroe, ycroilumBoe cocrosiHue. MeracTaOuibHbIE
COCTOSIHUSI CYIIECTBYIOT OrpaHuyeHHoe Bpems. [Ipumepsl MeTacTaOWUIBHBIX COCTOSHUM:
neperperas KHUAKOCTh, ePeoXIaKISHHBIN Tap.

MertactaduiibHoe cocTosinue (aToMHas Qu3nka) — BO30YKJIEHHOE COCTOSIHUE aTOMOB U
MOJIEKYJ, Ul KOTOpPOTO BCE paJHallMOHHBIE (M3JIydaTelbHBbIE) MEpexoisl Ha Oonee
HU3KOJIE)KAIUE YPOBHHU 3aIIPEILEHbl. DJIEKTPOH MOXET NEPEUTH HA TaKOW YPOBEHb TOJIBKO IpU
COyJapEHUU C IPYTUM 3JIEKTPOHOM MJIU MPU KaCKaIHOM IMEepeXoie ¢ 00JIee BHICOKOTO YPOBHS.

[TpomomKUTETPHOCTD MPEObIBAHNS aTOMa B METAaCTA0MIFHOM COCTOSIHUM UMEET IMOPSIOK
102 ¢, B TO BpeMsi KaK MPOJOHKUTEIIBHOCTh NMPeObIBaHUS aToMa B BO30Y)KICHHOM COCTOSHUU
HMMEET MOPSIA0K BCETO 108 c.

MeTtacTaOunbHble COCTOSHUSA Onarojaps SHEPrUM WX BO30YKICHHUS CIY>KaT MOIIHBIM
pe3epByapoM XUMHYECKOW PHEPrHH — YaCTUIBl B METACTAOMIBHBIX COCTOSIHHSIX XHUMHUYECKH
OUEHb AaKTUBHBI 110 OTHOLIEHHIO KO MHOTMM aTOMaM M MOJEKYJaM, KOTOPbIE OHU MOTYT
BO30YKJ1aTh, JUCCOLIMUPOBATH, NOHU30BATh.

Yacto mnepexol W3 OJHOTO CTaOWUJIBHOIO COCTOSIHUSL B JpPYroe IpPOUCXOJUT 4epes
HEKOTOPOE MeTacTabUIbHOE MPOMEXYTO4YHOEe cocTostHue. [IpuueM B BO30YXKIEHHBIX WIH
MeTacTaOUIbHBIX COCTOSIHUSIX MOTYT HaXOAUTHCSI HE TOJIBKO OTJEJIbHBIE YACTULBI (s]Ipa, AaTOMBI,
MOJIEKYJIbl), HO U COBOKYTTHOCTH YaCTHII.

MeTtacTtaOuibHbIE aTOMBI — 3TO BO30Y’KJICHHBIE aTOMBbI, U3JIy4aTeIbHBIA pacmajl KOTOPBIX
(mepexoq B OCHOBHOE COCTOSIHHE C HUCIyCKaHHeM (OTOHOB) 3allpellieH MpaBHIaMd OTOOpa.
Bceneactue 3Toro ux BpeMs KU3HU MOXKET OBITh OUY€Hb MPOJOKHUTENbHBIM. Hampumep, aToMm
BOJIOpOJIa B MeTacTaOMIbHOM cocTossHuu 2S1, (N = 2, | = 0, J = 1/2) cymectByeT ~ 2 MC, B TO
BpeMsl KaK y OOBIYHBIX BO30YXKICHHBIX aTOMOB pacmaj] MPOUCXOAWT 3a 2 MKc. braromaps
3HAYUTEIIbHOMY BpPEMEHU JKU3HM MeTacTaOWJIbHBIE AaTOMbl MOTYT HaKallJIMBaThCs MO
OTHOCHUTENIbHO BBICOKMX KOHIIEHTpaLUn 10 - 10" em®, ocraBasics BO30YyKAeHHbIMU. CHATHE
BO30Y>KICHHI B TAKUX CHCTEMaX MPOUCXOAUT BCIEICTBUE MEKATOMHBIX CTOJIKHOBEHHI U MOKET
3aTATMBaThCS HA MAKPOCKOIIMYECKHE BPEMEHA.

METOJAOJIOI'MS — cucrema NPUHLMIOB U CHOCOOOB OpraHM3allMd M TOCTPOCHUS
TEOPETUYECKOM M MPAKTUYECKON JEATEIbHOCTH; YUYCHHE 00 3TOH CUCTEME.

MEXAHHUKA KIIACCHYECKAS — Hayka 0 MEXaHUYECKOM JIBM)KEHUU MaTE€pPHATIbHBIX
Ten (T.e. U3MEHEHMM C TEYEHMEM BPEMEHM B3aMMHOTO IOJIOKEHHS TeJl WM HUX YacTed B
IIPOCTPAHCTBE) U B3aUMOJICHCTBUSAX MEXKIY HUMHU.

B ocHOBe kiaccM4yeckoM MEXaHUKHM JiekaT 3akoHbl HproToHa. Meromamum MexaHUKH
U3YyYalOTCSl JIBIDKEHUS JIOOBIX MAaTEepHAIbHBIX Tel (KpOME MHKPOYACTHUI]) CO CKOPOCTSAMHU,
MaJIbIMU IO CPABHEHHIO CO CKOPOCTHIO CBETA (HEPENATUBUCTCKUMU CKOPOCTSIMHU).

MOJEJIMPOBAHUE — meTon uccneqoBaHusi, OCHOBAHHBIA HAa MOJCIISIX.

MOJEJIb — anHajior oOmnpeAeneHHOW YacTh JIeHCTBUTEIBHOCTH, OOBEKTa, €ro
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3amectutenb. Co3aercs A U3y4eHHUs: 00bEKTOB, KOTOPBIE TPYIHOIOCTYITHBI, MIIH UX U3yUEHUE
CBSI3aHO C CEpbE3HBIMU 3aTPATAMH

HEI'SHTPOIIMSA - otpunarensHas sHTponus. Ilo Belpaxkennro O. UIpénunrepa,
SHTPONUS, B35Tasl C OTPUIIATEIHLHBIM 3HAKOM, cama 1o cebe eCTh Mepa YIopsI0UeHHOCTH.

HEJIMHEWHASI ONITUKA - pasjen ONTHKH, B KOTOPOM HCCIELYeTCs COBOKYITHOCT
ONITUYECKUX SIBIICHUH, HAOMIOJAIOIUXCS TP B3aMMOICHCTBIM UHTEHCUBHBIX CBETOBBIX MOJIEH €
BeulecTBOM. CHIIBHOE CBETOBOE I0JIE M3MEHSET ONTUYECKHUE CBOMCTBAa Cpeibl, B YaCTHOCTHU
HOJIIpU3aLUsl CPEIbl HAUMHAET HEJIMHENMHO 3aBHCETh OT HAIPSHKEHHOCTH 3JIEKTPUUYECKOIo MOJIs
CBETOBOMU BOJIHBI.

HEJIUHEMHOCTD (cuHepr.) — TepMHH, BBEJCHHBIH CHHEPreTHKOIl; O3HAdyaeT
MHOTOBAPUAHTHOCTb IIYTEM DBOJIONMU OTKPBITOM CJIOKHOM HEJIMHEHHOM CHUCTEMBI U
BO3MOXXHOCTh BBIOOpA M3 JaHHBIX anbTepHATHB. [[pUHIMIBI HEMUMHEHHOCTH OTPAXKAIOT TAKXKE B
CBOEM COJIEpP’)KaHUU BO3MOXHOCTb YCKOPEHHs TEMIIOB Pa3BUTHs, WHULIMHUPOBAHUS IPOLIECCOB
ObICTpOrO (HEMMHEWHOT0) POCTa, a TAKXKE HEOOPATUMOCTh Pa3BUTHSL.

HEOBPATHUMBIE IMPOLECCHI - muddysus, TermionpoBoJHOCT, BS3KOE TEUCHUE
KUAKOoCcTH (rasa) W Jpyrue (QU3MYECKHE TMPOLECChl, KOTOpPhIE MOTYT CaMONPOU3BOJIBHO
IPOTEKaTh TOJIBKO B OJIHOM HAIPaBIE€HWH — B CTOPOHY PaBHOMEPHOTO pACHpEIEICHUs
BEILIECTBA, TEIJIOTHI U T.J.; XapaKTEPU3YIOTCS MOJOXKHUTEIBbHBIM MTPOU3BOACTBOM 3HTponuu. B
3aMKHYTBIX CUCTEMaX HEOOpaTUMBIE MPOIIECCHI MPUBOAST K BO3PACTAHUIO SHTPOIIUU.

B 3akpeITOil cucTeMe Bce HEpaBHOBECHBIEC MPOIIECCHI SBISIOTCS HeoOpaTUMbIMU. Tak, BO
BpeMs OBICTPOTO HarpeBa Teja, KOTJa HE BBIMOJHACTCS YCJIOBHE MEIJICHHOCTH W3MEHEHHS
BHEIIHUX ycioBui (1 /1 << 1, roe T — Bpems penakcaiuu; t — Bpems, 3a KOTOpoe TemIeparypa
PaBHOMEPHO HarpeBacMol MOBEPXHOCTHU Tejla U3MEHSIETCS] Ha HEKOTOPYIO MaJIyl0 BEIMYUHY), HU
OJIHO M3 IPOMEXKYTOUHBIX COCTOSIHUI HE Oy/1eT paBHOBECHBIM. B ka/10M U3 HUX TeMIieparypa y
MOBEPXHOCTH TeJia OyJIeT BhIlIe, 4eM B riryoune. [Ipu oOpaTHOM mporiecce KapTuHa OyIeT HHOM:
TEeMIepaTypa y IOBEPXHOCTH OyJIeT HUXKE TeMIIepaTyphl B IiTyOuHe tena. Kak mokasbiBaeT 3TOT
npuMep, HeoOpaTUMOCTh HEPAaBHOBECHBIX IPOIIECCOB CBSi3aHAa C TEM, UYTO MPH H3MEHEHUU
YCIIOBUH B OOpaTHOM MOPSAKE MPOMEKYTOUHBIE COCTOSIHHS Tela He OyIyT cOBMagaTh C TEMH,
KOTOpBIE TEJIO MPOXOAUIIO MPHU MPSMOM IpoLIecce.

B otnnume oT paBHOBECHBIX, HEPABHOBECHBIE (T.€. HEOOpATUMBIE) MPOLECCHl rpadudecku
n300pa3uTh Henb3sl. HepaBHOBECHOE COCTOSTHIE HE MOXKET OBITh OJJHO3HAYHO OXapaKTEPU30BaHO
3HAUEHUSIMU MapaMETPOB, OTHOCALIMMUCS KO BCEMY Tely B LieJoM. Tak, Helb3sl cKa3aTh, YTO
HEpPaBHOMEPHO HArperoe TeJlo HUMeeT omnpeneieHHyro Temneparypy 7. Ilostomy
HEPaBHOBECHOMY COCTOSIHHIO HENb3s COINOCTAaBUTh TOYKY, a HEPABHOBECHOMY IPOLECCY —
KPUBYIO.

HEPABHOBECHOE COCTOSIHUE TEPMOJMHAMUWYECKOM CUCTEMBI —
COCTOSIHME, XapaKTepU3YIOIIeeCss HEOAHOPOAHOCThIO PAaCHpeeNeHUsl TeMIEepaTypbl 1aBJICHUS,
IUIOTHOCTH, KOHLEHTpAIMii KOMIIOHEHTOB M KaKUX-THOO JPYyTHX MaKpPOCKOIMHMYECKUX
[IapaMeTPOB B OTCYTCTBUE BHEIIHMX TOJIEH WM BPALLEHUS CUCTEMBI KaK LIEJIOTO.

HepaBHoBecHbIM  siBisieTcss  J1F000€  COCTOSIHME ~— CHCTEMBI  TPU  OTCYTCTBHH
TEPMOJUHAMHYECKON H30JIMpOBAaHHOCTU. Jlo HCTEUeHUs BpPEMEHH peNlaKCcallud COCTOSHUE
TEPMOJAMHAMUYECKN U30JIMPOBAHHON CHCTEMBI TAKXKE SIBJIICTCS HEPABHOBECHBIM.

HAYYHAS KAPTHUHA MMPA — cucteMHble HAay4dHbIC MPEIACTABICHUS O CTPOCHHUH
MHpa, XapaKTepUCTUKaX, 3aKOHOMEPHOCTAX U TEHICHLIMIX €0 3BOJIIOLNH.
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HAYYHASA PEBOJIIOLUSA - pagukaibHOE HM3MEHEHHE BCEX AJIEMEHTOB HAYYHOIO
3HaHUs, IPUBOJIIEE K CMEHE HAyYHOU KapTUHBI MUPA.

OBPATUMOCTD - BO3MOXXHOCTb BO3BpallCHMs Tejda B IEPBOHAYAIBHOE COCTOSIHHE
yepes Te ke MPOMEKYTOUHbIE COCTOSIHHSI, KOTOPBIE B Mpoliecce ObUTH MPONICHBI.

OBPATUMBIN TIPOIIECC (TepMoamHaM.) — Mpolecc, KOTOPHIi BO3MOXKHO
OCYILIECTBUTH B 0OpaTHOM HAIpaBJICHUH, MTOCIIEIOBATEIBHO MMOBTOPSSI B OOPATHOM IMOPSIKE BCE
NPOMEKYTOUHBIE COCTOSIHUSL TpsiMOro mporecca. OOpaTUMBIM ~ MOXKET OBITH  TOJNBKO
paBHOBECHBIN Tmpouecc. PeanabHble MpoOLIECCHl, CTPOrO TOBOPS, SABISAIOTCS HEOOPATUMBIMU
nponeccamu. P. Kiaysuyc, BBeAss MOHSATHE SHTPOINMH, IMOKAa3aJ, YTO M3MEHEHUSMHU 3TOW M
TOJIbKO 3TOM BEJIMYUHBI ONPEAEISAIOTCS CBOMCTBA HEOOPATMMOCTH JIOOBIX MaKPOCKOMUYECKHX
MPOIIECCOB.

OOpaTtuMOCTh BO BpPEMEHHU SBISETCS BaXKHEHIIMM CBOWCTBOM BCSKOTO PAaBHOBECHOTO
nporecca. [Iponecc cuntaercs paBHOBECHBIM, €CJIM COCTOSIHUE TeJla B Ka)Kblii MOMEHT BPEMEHU
¢ TpeOyeMoil TOYHOCTBIO SBISETCS PABHOBECHBIM. [IpOMCXOTUT TOJBKO MOCIENOBaTEIbHAS
CMEHa BO BPEMEHH OJHMX PABHOBECHBIX IIPOLECCOB IPYTHUMH.

PaBHOBecHBIH (T.e. 0OpaTUMBIil) MPOLECC MOXKET MPOUCXOIUTH TOJIBKO MPHU JTOCTATOYHO
MEJICHHOM HW3MEHEHHHU BHEIIHUX YycloBUll (cM. Heobpamumsie npoyeccwt). Hampumep, ras,
HarpeThlii paBHOBECHBIM 00pa3oM, MOXKHO CHOBA JIOBECTH /0 NEPBOHAYAILHOIN TeMIiepaTyphbl
MEJIEHHBIM OXJaxkaeHueM. [Ipu 3ToM raszoM OyayT MpOWIEHBI T€ K€ COCTOSIHHS, YTO U TpHU
Harpese, TOJIbKO B 0OpaTHOM MOPAIKE.

OBPATUMBIE PEAKIIUU - xuMmuueckue peakiu, MPOTEKalolue B pearupyrouen
CUCTEME B COCTOSHMM XMMHYECKOIO DPABHOBECHS C pPaBHBIMU CKOPOCTSIMH B JABYX
IIPOTUBOIOJIOXKHBIX HampaBiaeHUsX. Eciin ckopocThio 00paTHOro mpouecca MOXHO IpeHeOpeub
10 CPAaBHEHHIO CO CKOPOCTHIO IPSIMOT0, PEAKIIMK HA3bIBAIOTCS HEOOPaTUMbBIMHU.

OBPATHASI CBSA3b - Bo3aciicTBue pe3yibTaToB (DYHKIMOHUPOBAHUS KaKOW-JIHOO
cucteMbl (00BEKTa) Ha xapakTep AToro ¢GyHKIHOHWpoBaHUSA. Ecim BiausHUE OOpaTHOW CBSI3U
YCWIMBAET pe3yJbTaThl (YHKIMOHUPOBAaHUSA, TO Takas oOpaTHas CBsA3b Ha3bIBAaeTCs
MOJIOKUTEIBHOMN; €CIM OcladsieT — oTpunareabHol. [lomoxxurenbHast oOpaTHasi CBSA3b OOBIYHO
MPUBOJUT K HEYCTOWYMBOW pabOTe CUCTEMBI; OTpHIATEeNIbHAs OOpaTHasi CBS3b CTAOUIU3UpPYET
(YHKIIMOHUPOBAaHUE CUCTEMBI, JIeNIAaeT €€ paboTy yCTOWYHBOM.

B cuHepreTnke monoXXUTEIbHass OoOpaTHas CBA3b, MPOSIBIISAIONIASCS B CaMOYCKOPEHHUH
IIPOLIECCOB B CUCTEME MO MEXaHM3MY aBTOKATaJM3a, PACCMaTPUBAETCsS KaK OJWH M3 OCHOBHBIX
(akTOpOB, MPOIBUTAIOLINX CUCTEMY Ha IIyTH €€ SBOJIOIIMOHHOTO Pa3BUTHSL.

OTKPBITAAA CUCTEMA - cucrema, OOMEHHBAIOUIASICA C OKpYXalomehd cpeaou
BELIECTBOM, JHEpruei, uUMmyjabcoM M uHpopmanueil. K OTKpBITBIM cHCTeMaM OTHOCATCA,
HampuMep, XMMHUYECKUe U OUOJIOTMYECKHUE CHUCTEMBI (B T.Y. KUBBIE OPTaHU3MBI), B KOTOPBIX
HENPEPBHIBHO MPOTEKAIOT XUMHYECKHE PEaKIUMu 3a CYET MOCTYMAoIUX H3BHE BEIIECTB, a
NPOAYKTHl peakuuii oTBOAATCS. OTKPBITBIE CHUCTEMbI MOTYT HAxXOAMTHCS B CTAllMOHAPHBIX
COCTOSIHUSIX, JAJIEKUX OT PABHOBECHBIX COCTOSHUM.

OTKPBITASA CJIOXKHAS HEJIUHEHHASI CUCTEMA (cuHEpr.) — MeTacTabHIBHO
HNOJJIEPKUBAEMBIM  CIIEKTP  CTPYKTYp-aTTPaKTOPOB, HAXOAALIUXCS B  HEpapXU4ECKOU
3aBHCUMOCTH JIpYT OT JpyTra U pa3BUBAIOIIMXCS B PEKUME C 0OOCTPEHUEM.

IMAPAAUI'MA (rpeu. paradigma — oOpaselr, mpuMep) — 3TO TOCMOACTBYIOIIAs Hay4dHas
TEOpHUs, B paMKaxX KOTOPOH CTPOUTCS NEATEIBHOCTh HAy4YHOTO COOOIIecTBa W KOTopas
ompezenseT alroOpuTM JTOW JeATeIbHOCTH. B  COBpeMEHHOH METONOJIOTMH TIOHATHE
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«mmapagurMay, MpelyIoKEeHHOEe aMepUKaHCKUM ucTtopukoM Hayku T. KyHom B ero pabore,
«CtpykTypa HayuyHbIX peBomtonuii» (M.,1977) crano omuum u3 ¢dyHaameHTaTbHBIX. OHO
SBIISIETCS. OCHOBHOM €TMHUIICH U3MEPEHUs U3YUCHHUS MPOLIECca pa3BUTHSI HAYKH.

ITAPAMETPBI TIOPAJKA - Te oOmmue 3akoHbl (OTHOIICHHS, CBSI3U), KOTOPHIM
CIIOKHAsl HEJMHEWHAas CHCTeMa BBIHYKJIEHA CTPOTO TMOMYUHSITHCS B CHIy CBOMX HPUPOTHBIX
ocoberHocTeil. CormacHO Tak Ha3bIBAEMOMY MPUHIUIY MOJYUHEHUS CHHEPTeTUKH (TPUHITUITY
NOMYMHCHMST XaKeHa), TapaMeTphl TOpsSAKa JCTEPMHUHHPYIOT (ONPEICNISIOT) TOBEICHUE
OTJICTBHBIX YaCTCH WJIM JJICMEHTOB CHCTEMBI. B TO ke BpeMsl 3JIEMEHTHI CHCTEMbI OOpaTHBIM
obpazoM (mmyTeM OOpaTHOM CBsSI3M) BO3JEHUCTBYIOT Ha IMapaMeTphbl TMOPSAKA, YCHIWBAs WA
ocnabuiss ux IeHCTBUE HAa CUCTEMY.

ITAPAMETPBI COCTOSIHUSA - ¢usuueckue BEIUMYUHBI, UMEIOMINE OOBEKTUBHYIO
Mepy M XapaKTepU3YIOLINe MaKPOCKOMHUYECKOE COCTOSHHE CHUCTEMBI: JaBIIEHUE, TEMIepaTypa,
TUIOTHOCTh, KOHIICHTPAIUSI KOMIIOHEHTOB, MAarHUTHASI UHYKITUS | T.11.

MNOPAAOK: 1. OOmme, OAHOTUIHBIC OTHOIICHHS B LIMPOKOM Kiacce OOBEKTOB U
spneanid. 2. OmpeneneHHas CHUCTEMaTH3allls, CTPYKTypHUpOBaHHE, OOYCIIOBIMBAIOIICE
nmpelcKa3yeMble  MPUYUHHO-CICACTBEHHBIC CBS3W. 3. PerymspHoe  (IIEpUOIUICCKOR)
pacIooKeHne 4acTull, 00bEKTOB, MPEIMETOB 110 BCEMY 3aHUMAaEeMOMY IIPOCTPAHCTBY (00BeEMY);
Nocle0BaTeNbHbBIA X0J 4Yero-HuOynb; MpaBuia, MO KOTOPHIM COBEPIIAETCS YTO-HUOYIb;
YHUCIIOBasl XapaKTEPUCTHUKA TON WU HMHON BEITMYUHBIL.

MartemaTu4ecKuii MOPsiA0K — 3TO JOrHUeckasi 00yCIOBIEHHOCTh CBS3CH, ONpeaeneHHas
CUCTeMa OTHOIICHHW. MaTemMaTuky He WHTEpecyeT MpUpoJa KOHKPETHBIX ¢opM, OHa
3aHMMAETCS JIUIIh YCTAHOBJICHHEM OTHOIICHUN MEXIy HUMHU. B MaTemaTtnke Oecriopsiok — 3TO
OTCYTCTBHE mopsiaka. becnopsiok cam mo cede (Xaoc) HE paccMaTpUBaeTCsl.

Du3nYeCKUl MOPAAOK — YETKasA CUCTEMA OTHOLIECHHUM, KOTOPBIM MOJIYUHSIOTCS SIBICHUS
npupoibl. [Topsiiok — 3TO MOYUHEHHE ONPEICICHHBIM 3aKOHAM MPUPOBL. B kKadecTBe mpumepa
Oecriopsiika B pU3MKe OOBIYHO MPUBOIAT IPUMEP «MOJIEKYJISIPHOTO Xa0Ca», XOTS Ha CaMOM JieJie
TaM TOXE €CTb HEKOTOPhIE 3aKOHOMEPHOCTH.

BuoJsioruyeckuii MmMOpsiIOK — 53TO COTJIACOBAHHOCTh, KOTEPEHTHOCTb, HECMOTpPSI Ha
MOCTOSTHHBI OOMEH C OKpyskaromuMm MHUpoM. [lopsiiok B OMONIOTHYECKHX CHCTEMax MOXHO
OTIPEICIIUTh TAKXKE KaK JBOWCTBEHHBIN MOPSIOK CTPYKTYP U MPOIIECCOB.

CuHepreTu4ecKuii MOPSIOK — CTPYKTYpUPOBAHHOCTH, COTJIACOBAHHOCTH; OUIYIICHHUE
[IEIOCTHOCTH, T.€. CBOCH NMPUHAIJICKHOCTH K CIOXHOMY HEJIOMY (MM K €ro OnpeiesieHHOMY
HUepapXuyecKOMy YPOBHIO).

B cunepreruke Oecropsaok (Xxaoc), ¢ TOYKH 3peHHs HAOJI0AaTeNs, 03Ha4YaeT OTCYTCTBHE
CTPYKTYpPHOI OpraHu3aii B CUCTEME MPU JaHHOM CIIOCO0e €€ pacCMOTPEHHs], T. €. OTCYTCTBHE
3aKOHOMEPHBIX CBSI3ed MEXKOY SJE€MEHTaMH M MOJCHUCTEMaMU; C TOYKU 3PEHUSI JJIEMEHTOB U
CUCTEM, HaXOJSAIIMXCS B COCTOSTHIH Xaoca — 3TO OIIYIICHHE MOKUHYTOCTH, OIMHOYECTBA.

Mepoii Oecriopsiika B TEpPMOJAMHAMUKE CIYXKUT SHTPOIHUS, KOTOPAsk XapaKTepU3yeT YUCIIO
Croco00B, KOTOPBIMH MOYHO 3aCETUTh CHCTEMY (PUKCUPOBAHHBIX SHEPTrEeTHUECKUX YPOBHEH MpH
3aJJaHHOM 3HAYCHHU CyMMapHoOU 3Hepruu cuctemsl: S = kInw, rae k — mocrosinnas bonbiMana,
W — yKa3aHHO€ YHCJIO CIIOCOOOB 3aCEJICHUS.

MNPUHIUII JOIMOJIHUTEJIBHOCTH - chopmynupoBaH JaTCKUM (HU3UKOM, OJTHUM
W3 OCHOBaTeJIe KBaHTOBOM Teopuu, Jlaypeatom Hobenesckoit mpemun Hunscom Bopom (1885—
1962). CornacHo 3TOMYy MNPUHIUIY, MPU SKCIEPUMEHTAIBHOM HCCIEIOBAHUU MHUKPOOOBEKTA
MOTYT OBITh MOJYYEHBI TOUHBIE JaHHBIE OO0 O €ro SHEPrusx U UMITYJIbCcax, JM00 O MOBEACHUU
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B IIPOCTPAHCTBE M BPEMEHU. OTH JIB€ Ba3MMOMCKIIIOYAIOIINE KapTHUHBL: SHEPreTUYECKH-
UMITyJIbCHAas U INPOCTPAHCTBEHHO-BPEMEHHAs,  IOJIy4daeMble INpPU  B3aUMOJEHCTBUHU
MHUKPOOOBEKTA C COOTBETCTBYIOLIMMH HU3MEPUTEIBHBIMU IPUOOPaMHU, «JIOMIOJIHSAIOT» APYT Apyra.
Bop orMeuan, 4TO «pacumiMpeHHE CUCTEMbl MOHATUH JaeT HaAJeXallue CpeicTBa ... JUIS
pacimpeHusi 0ObEKTUBHOTO OMTUCAHUS.

INPUHIOUIT U.P. IPUTOKUHA (npuHmun mnepexoga OT Xaoca K MNOPSAAKY) —
«VcTOUHUKOM MOpsiIKa SBJISETCS HEPABHOBECHOCTh. HepaBHOBECHOCTD €CTh TO, YTO MOPOXKIAET
HOPSIOK U3 Xa0cay.

NPUHIMAII ®. PE/IN — Bce )KHUBOE OT KUBOTO.
HPOU3BOACTBO JDHTPOIIMU - nonsrue, BBeneHHOe [IpuroxuHsiM  AJid

0003HaYeHHs POCTa PHTPONHMM Oe3 yueTa MPUTOKA HHEPTUU M3BHE. B OTKpBITON cucteme —
obmree m3menenue sHTponuu dS; + dSe, rae dSe — obOecneunBaeTCss KOHTAKTOM CO CPEIIOH,
MOTOKOBasi cocTaBistomiast; dS; — M3MEHEHUSMH BHYTpeHHUX mporieccoB. dSi/dt — cxopocth
pocta 3HTponuH, obecrieurBaeMas BHYTPEHHUMH IpolieccaMu B cucteme. OTHOIIEHHE 3TOM
BEJIMYMHBI K erHuIe 00beMa 0V U Ha3bIBaeTCs POU3BOICTBOM SHTPOITHH.

MPOILIECC HEPABHOBECHBIN - mnpomecc, mpu KOTOpOM XOTS OBl OJHO M3
COCTOSTHUHM, TPOXOAMMBIX TEIOM, SIBISETCS HEPAaBHOBECHBIM. HepaBHOBECHBIE MPOIECCHI
HeoOpatumel (cM. Heobpamumble npoyecchr).

MPOIIECC PABHOBECHBIN - mporecc, Ipu KOTOPOM COCTOSIHHE Tela B KasKIblid
MOMEHT BPEMEHH C TPeOyEeMOii TOYHOCTBIO SBIISICTCSI pABHOBECHBIM (cM. OOpamumbiii npoyecc).

PABHOBECHE - cocrosiHue (pU3NYECKOil CUCTEMBI, B KOTOPOM OHa MpPH HEH3MEHHBIX
BHEIIIHUX BO3JCHCTBUSAX MOXKET MPEObIBATH CKOJIBKO YTOIHO.

JluHaMu4YecKoe paBHOBecHe — PAaBHOBECHE MEX]y TEpPMOAMHAMHUYECKUMHU (pazamu, mpu
KOTOPOM YHCIIO MOJIEKYJ, MEepexXOosiluX U3 OAHON (a3pl B APyryl0, paBHO YHCIY MOJIEKYI,
BO3BPAIIAIOIIUXCSI 0OPATHO 3a TO ke BPEMSL.

HonunzannoHHoe paBHOBecHe — pPaBHOBECHOE COCTOSHHE Ta3a TMPU  BBICOKHX
TEMIIepaTypax, KOrja CTOJIKHOBEHHUS YaCTHUIl ra3a COMPOBOXKIAIOTCS WX MoHu3auuei. Ilpu stom
YHUCJIO BO3HUKAIOIINUX 3aPSHKCHHBIX YaCTHUI[] PABHO YUCITY PEKOMOMHHUPOBAHHBIX (DJIEKTPUUYECKU
HEUTpaTN30BaHHbIX ) YACTHIL.

HeycToiiunBoe paBHOBecHe — pPaBHOBECHE, NPU KOTOPOM YK€ Majble BO3MYILEHUS
CUCTEMBI MPUBOASIT K CYIIECTBEHHOMY OTKJIOHEHHIO OT COCTOSIHUSI PaBHOBECHS U TEPEXOoay B
HOBOE COCTOSTHUE PAaBHOBECHSI.

CraTHCTHYeCKOe PaBHOBeCHEe — COCTOSHUE 3aMKHYTOM CHCTEMbl MHOTHX YacTHIl, B
KOTOPOM CpEeHUE 3HaUCHUs (PU3NYECKUX BEIMUYMH, XapaKTePU3YIOIUX CUCTEMY, HE 3aBUCAT OT
BpPEMEHHU.

CraTHyeckoe paBHOBeCHe — COCTOSIHUE 3aMKHYTOH CHCTEMBI, IIPU KOTOPOM CpEIHEE
3HAYEHUE €€ apaMeTPOB HE 3aBUCHUT OT BPEMEHHU.

TenyioBoe paBHOBecMe — TaKO€ COCTOSIHME, KOTJa CKOPOCTH, C KOTOPBIMHM YaCTHULIBI
MoTmajaroT B JIFOOOW 3aJlaHHBIA  HMHTEpBAJ CKOPOCTEH, CNMHOB W T.M., B TOYHOCTH
YPaBHOBEUIMBAIOTCS CKOPOCTSIMH, C KOTOPHIMH OHHU TOKHJIAIOT 3TOT uHTepBan. JlioOas
duznyeckas cucreMa, He BO3MyIllaeMas JOCTAaTOYHO JOJITr0e BpeMsi, TOCTUTAeT B KOHIIE KOHIIOB
COCTOSTHUSI TETJIOBOTO PABHOBECHSI.

Tepmoannammnuyeckoe paBHOBecHe - COCTOSIHUE 3aMKHYTOM1 CHUCTEMBI,
XapaKTepU3yIolleecs: PaBEeHCTBOM TEMIIEPATypPhl, JABICHUS M JPYTUX MaKPOCKOMUYECKUX
[apaMeTpoB BCEX €€ YacTeld 1 MaKCUMyMOM SHTPOIUH B LIEJIOM (B YCJIOBHUSIX, €CIIM CUCTEMA HE

16



Bpall[aeTCs W Ha Hee He JAEHCTBYIOT BHEIIHWE IO — IpaBUTALMOHHBIE U Ap.). JlroOas
U30JIMPOBaHHAs CUCTEMa C TEUCHHEM BPEMEHHU JOCTUraeT COCTOSIHUSA TEPMOJMHAMHUYECKOIO
pPaBHOBECHSI.

YcroiiunBoe paBHOBecHe — PaBHOBECHE, NPH KOTOPOM Majoe BO3MYILEHHE CHUCTEMBI
IPUBOJUT K MAaJOMy €€ OTKJIOHEHHIO OT COCTOSIHMSI PaBHOBECHSI M U€pe3 HEKOTOPOE BpeMs
BCJICJICTBHE HCCUMAIIMM SHEPIUU CHUCTEMa OOBIYHO BO3BPAIIAETCS B CBOE NEPBOHAYAIBHOE
COCTOSIHHE.

@da3zoBoe paBHOBecMe — OJHOBPEMEHHOE COCYIIECTBOBAHUE TEPMOJUHAMUYECKU
paBHOBECHBIX (a3 B MHOTO(A3HOM CUCTEME.

PABHOBECHOE COCTOSIHUE TEPMOJIMHAMMYECKOW CHUCTEMBI -
COCTOSIHUE 3aMKHYTOM CHCTEMBI, XapaKTepU3yIolleecs paBeHCTBOM TeMIIepaTyphbl, 1aBICHUS U
JIPyTUX MaKpOCKOMMYECKUX MapaMeTpoB BCEX €€ yacTeld M MaKCHMYMOM SHTPOIMHU B LIEJIOM (B
YCIIOBUSIX, €CIM CHUCTEMA HE BpallaeTcd W Ha HEE HE [ACHCTBYIOT BHEIIHHWE IO —
IpaBUTAllMOHHBIE U Jp.). Jlrobas u30IMpoBaHHAs CUCTEMa C TEUYCHHEM BPEMEHHU JOCTHUTraeT
COCTOSIHUSI TEPMOIMHAMUYECKOTO PAaBHOBECHSI.

PASMEPHOCTD - B reomMeTpun 4UCIO W3MEPEHUN T€OMETPHYECKOW (UTYpBI: JTUHHS
UMeeT Pa3MEpHOCTh, PaBHYIO 1, TJIOCKOCTh — 2, MPOCTPAHCTBO — 3. B ¢u3uke — BBIpaKkeHHE,
NIOKA3bIBAIOLIECE CBA3b JAHHOM BEJIMYMHBI C (DU3MYECKMMM BEIMYMHAMM, IOJOXKEHHBIMU B
OCHOBY CHCTEMbI €IUHUII.

PEAKIIUA BEJIOYCOBA- KABOTHHCKOI'O — otrkpeitasg B 1951 r. xumnueckas
peakuusi, B KOTOpPOH IpHU OIPENEIECHHOM COOTHOUIEHMM KOMIIOHEHTOB IpU NEpeMElIMBaHUU
NPOMCXOAT TaKUe KOHICHTPALIMOHHBIE KOJNEOAHUs, YTO LBET pEaKIuH MEepUOTUYECKU
CaMOIIPOM3BOJIBHO H3MEHsIeTcs. B cHHepreTuke sBISETCS  KJIACCHUYECKUM MPUMEPOM
CaMOOpPraHu3allii CUCTEMBI OT Xa0ca K HOPSAKY.

PE3OHAHC - sBieHue pe3Koro BO3pacTaHMs aMIUIUTY/bl BBIHYKICHHBIX KojeOaHUM
CUCTEMBI NIPH NPHUOIMKEHUH YaCTOTHI BBIHYKJAIOIEH CHIIbI K COOCTBEHHON YacToTe KoneOaHui
CHCTEMBI.

PEJIAKCAIIUSA - mpouecc MOCTENEHHOTO BO3BpALICHHUS B COCTOSHHUE PaBHOBECHS
MaKpOCKONUYECKON (PU3NUECKOI CUCTEMBI, BEIBEIEHHON U3 HETO, OCIIE MPEKpaIeHuUs 1eHCTBUS
(akTOpOB, BHIBEIINX €€ U3 COCTOSHHS PAaBHOBECHS.

PEAKIIMN ABTOKATAIUTHUYECKHUE - peakuun, B KOTOpPBIX KaTajau3aTop
ABJIIETCS TPOAYKTOM pEaKIMM, KOHEYHbIM WIM HpoMexyTouHbiM. [lo mepe mnporexaHus
peakiuu B pe3ysibTare Bce Ooyiee M OoJiee YBEIMYMBAIOIIETOCS COACP)KAaHUS KaTalu3aTopa B
CHUCTEME JOCTUTAIOTCA OTPOMHBIE CKOPOCTHM XHMHYECKOTO IMPEBPAIICHUS KOMIIOHEHTOB, YTO
MOJKET IPUBECTH K aBTOKATAJIUTUYECKOMY B3pbIBYy. CKOpOCTb peaklUu IpU 3TOM MPOXOJIUT
yepe3 MakCUMyM M HAaYMHAET CHMXKATbCA BCJEJICTBHE YMEHbBIIEHHS KOJIMYECTBA HCXOIHOTO
BEIIIECTBA.

Ecin mnporexkaHue aBTOKATAIMTUYECKUX PEAKLMUM JOMOJIHUTENBHO COIPOBOXKAAETCS
BBIIEJICHUEM TEIIA, TO CKOPOCTH IEPEX0Ja U3 OJHOIO COCTOSHHUA B JPYroe€ CTAHOBSATCS
HACTOJIbKO OOJBIIMMHU, YTO MPOMCXOAUT CKauyKooOpas3Has, KartacTpoduyeckas MepecTpoiika
CUCTEMBI WIIH €€ pa3pylleHue.

PEAKIIUU LEIIHBIE - cioxHble peakiuu, B KOTOPBIX MPOMEKYTOUYHbIE AKTHUBHBIC
YacTUIIbl, PETCHEPUPYACh B KaX/IOM 3JEMEHTapHOM aKTe€, BBI3BIBAIOT OOJIBIIOE YUCIIO (LIEIb)
OpeBpallieHu MCXOAHOTO BellecTBAa. B XMMHYECKMX IEeNHbIX peakuusx (ropeHwue,
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nojuMepu3alus M JIp.) AaKTUBHBIMH YacTULAMHU  SBJISIOTCS  CBOOOAHBIE  PaaUKaJIbI,
BO30Y>KJICHHBIE aTOMBI U MOJIEKYJIbI; B SIZICPHBIX HEMHBIX PEAKIUAX — HEHTPOHBI.

[lenHble peakuuM NPUHUMAIOT B KOHIIE KOHILOB B3PBIBHOW XapakTep, IOCKOJIbKY
nepecTporika CUCTEMBbI UIET KpallHe WHTEHCHBHO, JIABUHOOOPAa3HO, OY€Hb OBICTPO JOCTHras
COCTOSIHUS, KOrJa Iepexoi Ha APYyrod peXuM YK€ CTAaHOBUTCS HEBO3MOXKHBIM. B Takom
COCTOSIHUM CHUCTEMAa CTAaHOBUTCSI HEYTIPABIISIEMON.

PEAKHHUU DK30TEPMUYECKUE - xumuyecKkue peakifH, COMPOBOXKIAIOIINECS
BBIJIEJICHUEM TEIUIOThl. DK30TEPMHUECKUMHU SIBJISIOTCS MPOLIECCHI CrOpaHUs TOIUIMBA, PEaKlUu
HelTpanu3anuu, O00bllas YacTh peakiuil oOpa3oBaHMsl XUMHUYECKUX COECIUHEHHUI U3 MPOCTHIX
BemecTB U Ap. KoaudecTBO TEIUIOTHI, BBIACISIONICHCS B KaKOW-HUOYIb JTaHHOW pEaKIIWH,
3aBUCUT HE TOJBKO OT XMUMHUYECKOM MPUPOABI BEUIECTB, HO M OT arperaTHOrO COCTOSHUS
MCXOJIHBIX BEUIECTB M MPOIYKTOB PEAKIIMHU U OT YCIOBHI MIPOBEACHUS PEAKLIMK — TEMIIEpaTyphl,
KOHIIEHTPALIMH pearupyromux BeuiecTB, H3MEHEHUsI 00beMa B X0JI€ PEaKkIuH U T.1.

HarnsgaelM npuMepoM 3K30TEPMHUUYECKON pEeakLuyu SBISETCS Pa3lIoKEHHUE B3pbIBUATBIX
BEUIECTB, IPU KOTOPOM XHMMUECKas HHEPrHsl BBIIACNAETCS 32 OYEHb KOPOTKHHA IPOMEXKYTOK
BpeMeHH. MOIIIHOCTh B3phIBa 3aBUCHUT OT KOJIMYECTBA MCXOJHBIX MpoaykToB. Eciu ux oObem
HEOO0JIBINOM, TO peaklys MOXKET 3aBEPIIMUTHCS MUKPOB3PHIBOM.

PEAKIIUU DHAOTEPMHUYECKHUE - xumuyeckue peakiuu, IpU KOTOPBIX
pearvpyoias CucTeMa IMOTJIONAeT TEIJIOTy U3 OKpy»karomel cpensl. Hampumep, oOpa3oBanue
MHOTHX B3pBIBUATHIX BEIIECTB MPOHCXOAUT C TMOTJIOMIEHHEM OOJIBIIOTO KOJIWYECTBA TEIUIa,
KOTOPOE 3aTE€M BBIIEIISAETCS PU B3PBIBE.

PEXKUM C OBOCTPEHHMEM (cuHepr.) — HOpoOLECC, CONPOBOXKIAIOLIUICT pPE3KUM
(runepOoJIMYECKUM) POCTOM 3HAYEHHUI MapaMeTpoB CUCTEMBI M MEPEXOJOM €€ 3JIEMEHTOB U
MIOJICKICTEM B COCTOSIHHE KOTEPEHTHOCTH. B mpenenpHOM ciiydae pexXuM ¢ 000CTPEHHEM MOXKET
IPUBECTU CUCTEMY B COCTOSTHUE KpailHe HEyCTOWYMBOIO paBHOBECHS U MOCIIEIYIOIIEMY B3pBIBY.
OrpomHbIe CKOPOCTH U3MEHEHHS COCTOSHUSA, JOCTUTAEMbIE CUCTEMOM B peXUME C 000CTPEHUEM,
JIENIal0T MPOLIECC IBOJIOLUYU €€ Ha JaHHOM 3Tare HeoOpaTHUMbIM.

Oco0eHHOCTh pexuMa ¢ 000CTPEHHUEM COCTOMT B TOM, YTO XOJ MPOIIECCOB B HUX HMEET
JIBE CYIECTBEHHO OTJIMYAIOUIUECS APYr OT Jpyra CTaJuu: a) JJIUTEIbHYI0 METacTaOUIbHYIO,
KOTJ]a BCE XapaKTEPUCTHKH MPOLIECCOB PACTyT YPE3BBIYAWHO MEUIEHHO M HE3HAYUTEIHHO U 0)
CTaJuI0 KpaifHe OBICTPOTo, TABUHOOOPa3HOTo (rUIepOoIMYeckoro) pocTa mapaMeTpoB (MOMEHT
oboctpenust). BOam3u MoMeHTa 000OCTpEHHsI CUCTEMA MEPEXOIUT B COCTOSIHUE KOTEPEHTHOCTH,
OJTHAKO BCIICZICTBHE €€ BBICOKOH HEYCTOMYMBOCTH CKOJIb YTOAHO Mauble (UIYKTyalud WA
BHEIIHEE PE30HAHCHOE BO3JIEUCTBUE CIIOCOOHBI PAacCOIIacoBaTh TEMI PAa3BUTHUS €€ Pa3IMYHbIX
CTPYKTYP, B PE3YJIbTATE YETO CI0KHOE LEI0€ MOABEPraeTCs peaabHOM yrpo3e pacnaja.

PEXXKUM YCUJIEHMS (cunepr.) — mpoliecc, CONMPOBOXKIAIOMIMUIICS pOCTOM 3HAuY€HHH
napaMeTpoB cuctembl. llporecc, oOpaTHBIN peXUMY YCHUICHHS, HA3BIBAETCS PEKUMOM
oxnaxaeHus. IloBeneHne cucTeMbl NPHU YKa3aHHBIX pEeXHUMax (YCWIEHUS U OXJIAXKIACHMS)
HEOJIHO3HAYHO U 3aBHUCUT KaK OT CBOMCTB U MAapaMETPOB CHCTEMBI (€€ pa3MEPOB, CIOKHOCTH,
HEJIMHEWHOCTH), TaK M OT ee mpeabicTopuu. Hampumep, nepexox CUCTEMBI B PEXUM
OXJQXJEHUS, B 3aBUCUMOCTM OT KOHKPETHBIX YCIIOBUI, MOXET CONPOBOXKAAThCS Kak
YBEJIMUEHUEM CIIO)KHOCTH CTPYKTYpbI, TaK W €€ MOJHOW JAerpajganueii, T.e. HeoOpaTUMbIM
pa3pyLIeHUEM YHOPSIOUYECHHOCTH.

CAMOBO3BYXJAIOIMUECHA CUCTEMBI, BOJIHbBI - cuctembl, B KOTOPBIX MOJ
NeHCTBHEM MalbIX (QUIyKTyaluii BO3SHHKAIOT CaMOOPTAaHU3YIOIIUECS KOJUIEKTUBHBIE MPOIECCHI
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(mpumep: aBTOBOJIHBI — CAMOIOJJICP’KUBAIOIIUECS BOJHBL, KOTOpBIE DPACIPOCTPAHSIOTCS B
aKTUBHBIX Cpellax Wi cpeaxX, NoAIepKUBAEMbIX SHEPT€TUYECKH ).

CAMOJIBUKEHHUE - caMonpou3BOJIbHOE M3MEHEHUE CHUCTEMBI, OIPEAEIIEMOE
BHYTPEHHUMU NMPUYMHAMH, BIKEHUE O3 JACeMCTBUS BHEIIHUX MPUYHH, HEMPEPBIBHBIN Mpoliecc
CMEHBI HEYCTONUYHMBOCTH YCTOMUNBOCTBIO, BOSHUKHOBEHHE HOBBIX CTPYKTYP BMECTO CTapbIX.

CAMOOPTAHM3AIIUA — 1noHATHE, XapaKTepU3ylollee MpoLecC  CO3JaHus,
BOCIIPOM3BEICHUS UJIM COBEPILIEHCTBOBAHUS CJIOKHOM, OTKPHITOW AMHAMUYHOM CHUCTEMBI, CBSI3U
MEXKIy OJEMEHTaMH KOTOpPOM HMMEIT HE JKECTKMH, a BEpPOSTHOCTHBIA  XapakTep.
Camoopranmzaisi — CaMONpPOU3BOJbHOE (HE Tpelyroliee BHEIIHUX OPraHU3yIOUINX
BO3/ICIICTBHI1) YCTaHOBJIEHHWE B HEPABHOBECHBIX TUCCUIATUBHBIX CPENlaX PETYJSPHBIX CTPYKTYP.
[Tporeccyl caMoOpraHu3al MOTYT UMETh MECTO TOJBKO B CHCTeMaX, 00JaJalomInuX BBICOKUM
YPOBHEM CIIOKHOCTH U OOJIBIINM KOJHMYECTBOM 3JIEMEHTOB, CBSI3U MEXKIY KOTOPHIMU UMEIOT HE
KECTKMH, a BEpOATHOCTHBIM  xapakrep. OTiauuuTenbHass OCOOCHHOCTh  IPOLIECCOB
CaMOOpPraHu3allii — UX LIEJICHANPaBIEHHBIA, HO BMECTE C TEM U €CTECTBEHHBIN CIIOHTaHHBIN
XapakTep: OSTU IMpPOLECCHl, MPOTEKAIOIIME MpPU B3aUMOJEHCTBUU CUCTEMBI C OKpY Karollen
Cpenou, B TOM WJIK NHOM Mepe aBTOHOMHBI, OTHOCUTEIIBHO HE3aBUCHUMBI OT CPE/IBI.

[lepBeie uccmenoBaHUsS camoopraHu3anuu ObuTd TIpoBeneHbl W.P. I[lpuroxuHeIM U ero
kouieramu B 60-¢ r. XX B. Teopus IIpuroxuHa o caMoopraHu3allid OTHOCHTCS K TEOPHUH
TEpPMOJMHAMUKHA HEPAaBHOBECHBIX MpOLECCOB. Ee cMbICH 3akitouaercs B CIEAYIOMIEM: MpH
BHEIIHUX YCJIOBUSX, MPEMATCTBYIOIIMX JOCTHKEHHUIO CHCTEMOW PaBHOBECHOTO COCTOSHMS,
CTallMOHAPHOE COCTOSIHUE CUCTEMBI COOTBETCTBYET MHHMMAJIBLHOMY IPOU3BOJCTBY 3HTPOIIHU.
dakTopoM reHepanuu U pakTopoM 0TOOpa PA3IMUHBIX CTPYKTYPHBIX KOH(UTYpaLuil B CUCTEME
OKa3bIBAIOTCSI MI3MEHEHHUsI BO BHeMIHEH cpezne. CTPYyKTYpHI SBISIFOTCS, TAKUM 00pa3om, Ghopmoi
aZlanTalyy MaTepUn K BHEUTHUM YCIOBHUSIM.

CAMOCBOPKA - mnporecc, mpu KOTOPOM MOJEKYJIbl «paclo3HaOT» APYr Jpyra
coOuparoTcsi B KOMIUIEKCHl U DPAa3JIMYHbIE CTPYKTYpbl. DTOT MPOLECC BBICOKOCTIELM(PHUUEH U
CONPOBOXKAAECTCS U3MEHEHUEM SHTPOIIUHU aCCOLMMPOBAHHBIX MOJIEKYJI.

CBEPXU3JIYYEHHUE - npouecc KOINepeHTHOTO KOONEPAaTUBHOIO CIIOHTAHHOTO
U3Iy4YeHus: aHcamMOmsi BO30YKACHHBIX JBYXYPOBHEBBIX aTOMOB. CBepXHU3IydeHHe HaOII0aaeTcs
B YCJIOBHUSX, KOTJa IJIOTHOCTH AaTOMOB B KOTE€PEHTHOM aHcamOje TakoBa, YTO CIIOHTAHHO
M3JIyYalolMe aTOMbl HAaXOJATCS B IIOJIE CIIOHTAHHOTO W3JIy4YeHUs ApPYrux aromos. [Ipu sTom
HEJb3s BBIAEIUTH OJIMH aTOM M3 aHCaMOJsl U €ro M3JIy4YeHHE U3 U3IyueHUs aHcaMmOJsl B LIEJIOM,
IIOCKOJIKY BC€ aTOMbl B aHcambiie B3aUMOJAEHCTBYIOT Jpyr C JpyroM 4epe3 Mojie HX
CcOOCTBEHHOT0 CHOHTaHHOro u3myuyeHus. [Ipomecc m3nmyueHuss TakuMm aHcamOJeM Ha3bIBAIOT
KOONIEPATUBHBIM IPOLECCOM.

Jns  reHepupoBaHMS CBEPXU3IYUYCHHsS BO30YXKAAOIIMKA UMIYJIbC JODKEH OBITh
JOCTATOYHO KOPOTKHUM (Tgoss << Tpen) U MHTCHCUBHBIM (TaKMM, 4TOOBI BO30YIMIINCh BCE aTOMBI
aHcamo7s).

OcHoOBHbBIE 0OCOOEHHOCTH NPOLIECCA CBEPXU3ITYUEHUS 3aKIIFOYAIOTCS B CIIETYIOIIEM:

® JUINTENBHOCTh UMILYJIbCA CBEPXU3IYUYEHHUS TOpa3fo MEHBIIE XapaKTEpHOTO BPEMEHHU
JKU3HU 110 OTHOUIEHWIO K CIIOHTAaHHOW peJaKcallud OTIEJbHOIO aToMa; OHa OOpaTHO
IPONOPLHMOHATIbHA YUCITY U3TyYarollluX aTOMOB;

® MOIIHOCTb CBEPXU3IYUCHHS MPONOPLUUOHATIbHA KBaIpaTy YKcia aTOMOB B aHcamOuie, U
TEM caMblM OHa Ha MHOIO TMOPSJKOB BEJIMYMHBI MPEBBIIIAET MOIIHOCTh CIIOHTAHHOIO
U3JTy4YEeHUs, IPONOPLHOHATIBHYIO YUCITy aTOMOB;
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e MEXAy BO30YXKIAOIUM HMIYJIbCOM M HMIIYJIBCOM CBEPXH3IYUYEHUS HMeEETCA
3a/iepKKa, JUIMTEIbHOCTh KOTOPOH OOJIbIIE JUIUTEIHOCTH UMITYJIbCa CBEPXU3ITYYEHHUS.

B camoopraHm3yroomuxcsi CUCTEMax yBEIHYeHHE (pPaKTaIbHON pPa3MEPHOCTH NPHUBOIUT K
YBEJIMUYEHUIO TJIOTHOCTH 3JIEMEHTOB, CIIOCOOHBIX K KOTE€PEHTHOMY JeWcTBuUIO. [ momydeHus
MaKCHMaJbHO BO3MOXXHOW MOIIHOCTH H3Iy4aeMOro HMITYyJIbca OIHOW JIHIIb KOT€PEeHTHOCTU
HEJOCTAaTOYHO, JOJDKHA OBITh elle JOBOJBHO OOJbIlas IUIOTHOCTh KOTEPEHTHBIX YaCTHIL,
MPUXOALIUXCA HA €AMHUILY 00beMa WM MJIOMAAH, C KOTOPBIX MPOUCXOIUT U3ITyUYCHHE.

CBEPXITPOBOAMMOCTDb - ¢usuyeckoe sBineHHE, HAOMIOJaeMOE€ Y HEKOTOPBIX
BEILECTB IIPU OXJIAXKICHUU UX HUKE ONPEACIICHHON KPUTUYECKOU TeMIIEpaTypsl 1 U COCTOsALLEE
B IPaKTUYECKH TIOJHOM HCYE3HOBEHHM YJEJIBHOTO JJIEKTPUYECKOTO CONPOTUBICHUS HX
IIOCTOSSHHOMY TOKY M B BBITAJIKMBAaHUM MAarHUTHOrO 1ojis M3 oObeMa oOpasua.
CBepxpoBOAMMOCTb OTKpbITa B 1911 T.

CUHEPT'ETHUKA (ot rpedeckoro Synergeia — COTpyAHUYECTBO, COIPYKECTBO) — HOBOE
Hay4YyHOE HampaBieHue, odopmuiieecs mpumepHo 70-x r. XX B. DTo HampaBlieHHE HOCUT
UHTETPUPYIOUINI XapakTep, 00beAnHsAS OOIIMMHU 3aKOHAMH pa3Hble 00JacTH HayK — (UBHKY,
XUMUIO0, OMOJIOTHIO, TICUXOJIOTHIO, COITMATBHBIE HAYKH, aCTPOHOMHUIO, (hrunocoduto u ap.

CuHepreTuka 3aHUMAeTCs U3yUYEHUEM CHUCTEM, COCTOSIIMX M3 MHOI'MX IOACHCTEM CaMOM
pa3TUYHON TPUPOJIBI, TAaKUX, KaK »JJCKTPOHBI, aTOMBI, MOJEKYJbI, KJICTKH, HEWPOHHI,
MEXaHHYECKUE IEMEHTHI, (DOTOHBI, OPTraHbl, )KUBOTHEIE, JIFOJIH, YeJIoBeUecKkrne coodmecTsa. OHa
paccmaTpuBaeT, KakuM oOpa3oM  B3aUMOJAEWCTBUE TaKMX IOJACHUCTEM MPUBOJIUT K
BO3HUKHOBEHUIO MPOCTPAHCTBEHHBIX, BPEMEHHBIX U MPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYpP B
MaKpOCKOIUYECKUX MaclITabax, Kakue MPUHIUIBI YIPABISIOT IPOLECCAaMH CaMOOPTaHU3aII|H.

Cunepretuka  SBISIETCS ~ MEXKAUCUUIUIMHAPHOW  OOJAacThlO  HAyKW,  Jarouieu
€CTECTBEHHOHAYYHOE, CTpOTO MaTeMaTHU3UPOBAHHOE 000CHOBaHUE MIPOIIECCOB
CaMOOPraHU3alliH, MPOTEKAIOMINX B OTKPBITHIX CIIOKHBIX HEIMHEHHBIX CHCTEMAX.

Cunepretuka — OOIlEHAy4YHAass TEOPHUS CAMOOpPTaHU3AIlMU, OPHEHTUPOBAHHAS HA TIOHMCK
3aKOHOB JBOJIIOLIMM OTKPBITHIX HEPABHOBECHBIX cHcTeM Jt000i mpupozasl. OCHOBHas 3agada
CUHEPreTHKHU 3aKJII0YaeTcsl B OTHICKAHWU YHHBEPCAJIbHBIX 3aKOHOMEPHOCTEM BO3HHWKHOBEHUS
MopsiIKa M3 Xaoca, BCKPBITHMM MPUYMH U MEXaHU3MOB BO3HUKHOBEHHUS M pacmana CTPyKTyp
peanbHOro MUpa.

CuHepreTuky MOKHO OXapaKTepu30BaTh TakKe KaK HOBOE€ MHPOBHJCHHE, HOBYIO
dunocopuro, OCHOBaHHYIO Ha CHCTEMHOM TMOAXOA€ U camoopranuszanuud. CHHEpPreTHYecKuit
IOJIXO/J B HACTOSIEE BpEMS pacCMaTPUBAETCS KaK OCHOBAHUE JUIsl CO3JAHUS EIUHOU
TPAHCAMCLUUIUIMHAPHONW TEOPUH, KOTOPasi MO3BOJIMIA ObI OMUCHIBATH YBOJIOIMOHHBIE MTPOIECCHI,
IPOTEKAOIME MEXAY CIOKHBIM LEJIbIM U €r0 YacTAMH, a TAKKE YCTAaHOBUTH CBSA3b MEXKIY
¢u3ndeckuMu, OMOJOTHYECKUMH U TICUXOJIOTHYECKUMH SIBJICHUSMHU.

Baxxnoe ¢punocodcko-meTo00rn4ecKoe 3HaYeHHE UMEIOT KIIIOUEBbIE UJIeU CUHEPTeTUKH:

a) CJI0KHOOPTraHU30BAaHHBIM CHCTEMaM HEJb3sl HaBS3aTh IyTH UX Pa3BUTHS;

0) Ang HUX, KaK MPaBWJIO, CYHIECTBYET HECKOJIbKO aIbTEPHATUBHBIX IMyTeH pa3BUTHSA, a
3HAYUT BO3MOKHOCTH BHIOOpa HanOoJee ONTUMATbHBIX U3 HUX;

B) XaoC MOXET BBICTYNIUTh B KauecTBE CO3UAAIONIETO Hayana, KOHCTPYKTUBHOTO
MEXaHHU3Ma BOJIOIINH;

I) B OCOOBIX COCTOSIHMSX HEYCTOHYMBOCTH CpEIbl W3MEHEHHs IapaMeTpoB KaxJIoro
OTJIEIBHOIO JIEMEHTA MOTYT BJIUSATH HA COCTOSIHUE CUCTEMBI B 1IEJIOM;
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) 3Has TEHACHIMH CaMOOpPTaHM3allMM CHCTEMbI, MOXXHO MHHOBAaTh MHOTHE 3HUI3aru
3BOJIIOLIMH, YCKOPUTH €€;

) Oyayliee COCTOSTHUE CUCTEMBI KaK Obl OpraHusyer, GopMHupyeT, U3MEHSIET HAIUYHOE €€
COCTOSTHHE.

CAHEPTETUYECKHUMA METO/I mno3HaHMA TpeANonaraeT, dro oOBEeKTaMH
COBPEMEHHBIX MEKIUCIHUIUIMHAPHBIX HCCIEAOBAHUN BCE Yallle CTAHOBSTCS YHUKAJIbHBIC
CUCTEMBI, XapaKTePU3YIONINECS] OTKPBITOCTHIO M CaMOPA3BUTHEM. TaKoro THIA OOBEKTHI
MOCTENIEHHO HAYMHAIOT OMNpEeAeNsITh W XapakTep MPEaMETHhIX 00JacTell  OCHOBHBIX
(byHIaMEHTaIbHBIX HAYK, IETEPMUHUPYS OOJIMK COBPEMEHHOM, MOCTHEKIIACCUYECKON HAyKH.

CHUHTE3 (ot rpeu. synthesis — coequHeHne) — coeAnHEHHE (MBICIIEHHOE WIIH PeabHOE)
pa3IMyYHBIX AJIEMEHTOB 00BEKTa B enuHoe menoe (cuctemy). CHHTE3 HEpa3phIBHO CBS3aH C
aHaNIM30M (pacuieHEeHHnEeM O0OBEKTa Ha AJIEMEHTHI).

CUCTEMA (c rpedeck.) — 1[eJ0€, COCTaBICHHOE U3 YaCTeW; COeJMHEHUE, COBOKYITHOCTD
DJIEMEHTOB, HAXOJSAIIMXCS B OTHOIICHHUSX M CBI3AX JPYr C JpyroMm, KoTopas oOpasyer
OTpEeIETICHHYIO 1IEJIOCTHOCTh, €AMHCTBO.

CUCTEMA - KOMIUIEKC B3aWMOJICHCTBYIOIIUX OJIEMEHTOB. OleMeHm €CTh jaliee
HEPA3JIOKUMbI KOMIIOHEHT CHUCTEMBbl MpH JaHHOM crocobe ee paccMoTpeHus. Mexay
3JIEMEHTaMU U CUCTEMON MOTYT UMEThCS «IIPOMEKYTOUHBIE» KOMILJIEKCHI, 00Jiee CIOKHBIE, UeM
9JIEeMEHThI, HO MEHee CIOXHBIE, YeM camMa CHucTeMa. Takhe KOMIUIEKCH Ha3bIBAIOTCS
noocucmemamu. IlogcucreMbl 00beIMHAIOT B ce0e pa3HbIe YaCTH (3JIEMEHTBI) CUCTEMBI, B CBOEH
COBOKYITHOCTH CIIOCOOHBIC K BBIMOJTHCHHUIO €IWHOM (YacCTHOW) MpOrpaMMbl CHCTEMEI. bymyun
AJIEMEHTOM CHUCTEMBI, MOJACUCTEMA B CBOIO OYEpE/lb OKA3bIBAETCS CHUCTEMOM MO OTHOIICHUIO K
AJIEMEHTaM, €€ COCTaBISIOMMM. B TakoMm ciydae cucTeMa OKa3bIBa€TCS CHCTEMOW CHCTEM,
HAXOSIIUXCS B HEPAPXUICCKOW CBS3M JIPYT ¢ ApyroM. Takum oOpa3oM, MOHSATHS CUCTEMa U
AJIEMEHT OTHOCUTEIHHBI.

OTkpbITasi cuUcTeMa — CHUCTEMa, KOTOpas OOMEHMBACTCS C OKPYKAIOIIEeH Ccpemon
BEIIIECTBOM, a TAK)KE YHEPTUEH, UMITYJILCOM M MH(POpPMaIIUEH.

3akpbIiTasi cucTeMa — TEepPMOJUMHAMHUYECKAas CHUCTeMa, KOTOpas HEe OOMEHHBAaeTCs C
OKpYKaloIIei cpe/ioil BEIeCcTBOM, SHEPTUEH U UMITYIHCOM.

Henuneitnas cucrema: 1. Cucrema, OCHOBHBIM CBOHCTBOM KOTOPOW SIBIISIETCS
HEJIMHEWHOCTh, T.€. TMOTEHIMAIbHAS CIIOCOOHOCTh K peajn3alid HECKOJBKHX IyTeH CBOETro
pasButusa. 2. CwHcrema, MmapamMeTpbl KOTOPOH 3aBUCAT OT TICPEMEHHBIX  BEIIMYUH,
XapaKkTepu3yIonux ee cocrostaue. 3. KonedarenpHas cucreMa, B KOTOPOM MPOTEKAIOT MPOIIECCHI,
OIMCHIBa€Mble HETMHEWHBIMU U PepeHIInaTbHBIMU YPaBHEHUSIMH.

CUCTEMHBIA METO]I — HanpaBieHHEe B METOMOJIOIMH, B OCHOBE KOTOPOTO JIGHKHT
UCCIIEIOBaHNE TPEAMETOB, SBJICHHM, MpoieccoB Kak cucteM. CHCTEMHBIM MOAXOJH, TaKUM
o0pa3oMm, ompesenseT UCCIeOBaHNE KaK PACKPBITHE IIEIOCTHOCTH OOBEKTa, BBISBICHHS THUIIA
€ro CTPYKTYpBI, MEXaHU3Ma PaOOTHI COCTABIISIOIINX €ro YacTedl. BuisBieHnEe MHOTOOOpa3HBIX
CBsI3€H MpeaMeTa JJisi COCTABIICHUS X B €AMHYIO OOIIYI0 TEOPETUIECKYIO KapTHUHY .

CACTEMHBIA TOAXOJ (aHanu3) - HampaBleHHE METOJOJOTHH TIO3HAHHSA U
COIIMAIbHOM TPAKTHUKH, B OCHOBE KOTOPOTO JISKUT UCCIICIOBAHHE OOBEKTOB KaK CHUCTEM, T. €.
3JIEMEHTOB, O0OBEAMHAEMBIX ONPEICIEHHON CTPYKTYPOM.

CJIOKHASA CUCTEMA - cocTtaBHO# 00BEKT, YaCTH KOTOPOTO MOXXHO pacCMaTpHUBAaTh
KaK OTJEIbHBIE CUCTEMBI, 00ObEUHEHHBIEC B €IMHOE IIEJIOE B COOTBETCTBUU C OIpEAETICHHBIMU
NPUHILIUIIAMA WM CBSI3aHHBIE MEXIy CcO000M 3allaHHBIMH OTHOIICHHUAMU. YacTu CIOXKHON
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CUCTEeMBbI (TTOACUCTEMBI) MOXKHO pAacujIeHUTh (YacTO JHIIb YCJIOBHO) Ha OoJjiee MeJKue
MOJICUCTEMBI U T.H., BIUIOTh IO BBIJCJICHUS 3JIEMEHTOB CIOKHOM CHUCTEMbI, KOTOpbIE JHOO
O00BEKTUBHO HE MOJJICKAT JabHEUIIIEMY pacujeHEHHIO, JIM0O0 OTHOCUTEIBHO UX HEAETUMOCTU
UMeeTCs JOrOBOPEHHOCTh. (BOMCTBA CIIOKHOM CHUCTEMBI B 1I€JIOM ONPENEISAIOTCS Kak
CBOMCTBAMM COCTABJISIOLIUX €€ JIEMEHTOB, TAK U XapaKT€POM B3aUMOJEUCTBUS MEXy HUMU. B
TO K€ BpeMs CBOMCTBA CJI0KHOM LEJTOCTHOU CUCTEMBI HE CBOAMMBI K CBOMCTBAM COCTABJISIIOLIUX
€€ DJIEMEHTOB U ITOJCUCTEM.

CHOXHOCTh B CHHEPI€TUKE O3HA4aeT HEJIUHEHHOCTh, OFPOMHOE YHUCIIO 3JIEMEHTOB C
OOJBIIMM YHCJIOM CTeneHeil CcBOOOABI, a TaKke HepapXUYeCKUd MPHUHIMUI OpraHu3aluu
CTPYKTYP €AUHOM LETOCTHON CUCTEMBI.

COCTOSIHHUE (cunepr.) — onpezeneHHas KOH(UTypaLus BceX 3JEMEHTOB, MOJACUCTEM U
0oyee MENKUX CHUCTEM OTKDPBITOW CIIO)KHOM HEIMHEHMHON CHUCTEMBI, XapaKTepHU3YIOIascs
COOTBETCTBYIOIIMMHU [TapAMETPAMU COCTOSIHUS.

[lepexox w3 ogHOW KOH(HUrypaluu B JAPYTYIO IMPOUCXOAUT «CKauykom». Eciam BTOpOit
KOH(UTypal1 COOTBETCTBYET OObIlas sHeprus (0osiee BHICOKUN YpOBEHB), TO AJIs MEpexoja
CUCTEMBl Ha 3TOT YpPOBEHb OHAa [JOJDKHA M3BHE IMOJIYYUTh 3HEPIUI0, KOTOpas HE MEHbILE
Pa3HOCTH PHEPTrHi, COOTBETCTBYIOIINX 3TUM COCTOsSIHUSAM. Ha Gosiee HM3KHII YpOBEHb CHCTEMa
MOJKET MEPEUTH CaMOMPOU3BOJIBHO, HCITYCTUB M30BITOK SHEPruu B Buae uznyuyeHus. OmHako
Mepexo/l M3 MEeTAacTaOUIBLHOTO COCTOSHUS CaMOMPOM3BOJIBHO TMPOU3OUTH HE CMOXKET, IS
BBIX0/Ia U3 HEr0 HEOOXOUMO BHEITHEE BO3/ICHCTBUE.

Pa3nnuatoT cOCTOSHMSA PA3NUUYHBIX CHCTEM: aToMa, MOJIEKYJIbl, KBAHTOBOW CHCTEMBI,
OpraHu3sMa, cpeJipl, OOIIecTBa U T.1.

PasznuyaroT Takke pasiuyHbIE BUIBl COCTOSHUSA: PAaBHOBECHOE, HEPABHOBECHOE, BAAIU OT
paBHOBEeCHs, BOJM3M OT paBHOBECHS, JMHAMMYECKOTO paBHOBECHs, BO30YXKIECHHOE,
BBIPOXKJIEHHOE, METacTaOUIbHOE, OCHOBHOE, IPOMEXKYTOYHOE, YCTOMYMBOE, HEYyCTOWYHBOE,
CTalloHapHoe, (a30Boe, YNOPSII0YeHHOE, Xa0THUYECKOe, KOrepeHTHOe U Ap. MOKHO TOBOPUTH
TaK)K€ O TaKUX COCTOSHUAX Kak OOJIe3Hb, 3J0POBbE, FAPMOHUS, CIIOKOICTBHE, OECIOKOHCTBO,
COTPYAHUYECTBO, B3aUMOIIOHUMAHUE U T.]I.

CTAIMOHAPHBIE COCTOSHMSA - ycroiluuBbIE COCTOSHHSA, B KOTOPBIX BCE
XapaKkTepu3yIolIye cucTeMy (PU3NUYECKUE BEIIMYMHBI HE 3aBUCST OT BPEMEHHU.

CTEIIEHU CBOBO/bl - He3aBucuMble BO3MOXHBIE HM3MEHEHHSI COCTOSIHUS (B
YACTHOCTH, MOJIOKEHUS ) PU3NIECKON CUCTEMBI, 00YCIIOBICHHBIC BapUALIMSIMU €€ TTapaMeTPOB.

B MexaHuKe cTerneHn CBOOOIBI COOTBETCTBYIOT HE3aBHCUMBIM MEXKITy OO0 MmepeMenieHusIM
MeXaHU4YecKoil cucteMbl. Uncno creneneil cBOOOABI 3aBUCUT OT YMCIIa MAaT€pPHANIbHBIX YacTHII,
00pa3yIonMx CUCTEMY, U YUCJIa U XapaKTepa HAJIOKEHHBIX Ha CUCTEMY MEXaHUYECKUX CBSI3EH.

B kBaHTOBOI MeXxaHMKE CTENEeHH CBOOOABI COOTBETCTBYIOT HE3aBUCHUMBIM KOOPAMHATAM,
KOTOpbIE OMNpENENsieT TaK HAa3bIBAEMbI I'aMWIBTOHHUAH CHCTEMbl. HempepbiBHBIEC MO HENb3s
OXapaKTepHU30BaTh  KOHEYHBIM  YHCIOM  CTemeHed  cBoboxabl.  [Ipyrumu  cioBamu,
B3aUMOJICHCTBYIOIINE TOJS SIBISAIOTCS JUHAMUYECKMMHU CHCTEMaMH C OECKOHEYHBIM YHCIIOM
CTETeHEeH CBOOO/IBI.

Ywuco creneneid cBOOOIBI BEIIECTB B PA3TUYHOM COCTOSTHUN

Tun nBuxeHns
IToctynarensHoe |[BpamarensHoe KonebarenpHoe
OaHOATOMHBIN Ta3 3 - - 3

BemiectBo Bcero
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JIByXaTOMHBIi1 ra3 3 2 - 5

TpexaTomuslii raz* 3 3 - 6

Trepmoe Teno - - 6 6
*Ucknrouenue: CO2 UMEET CTOBKO )K€ CTETIEHEW CBOOOBI, KaK U IBYXaTOMHBIH ra3.

CTOXACTUYHOCTD (ot rpeu. stochastik0s — ymerormmii yragsiBaTh) — IOHSTHE,
OTPaXKAIOILEE BEPOSTHOCTHBIM XapaKTEp INMPOLECCOB, NPOTEKAIOIUX B CIOXKHBIX HEIMHEHHBIX
CUCTEMaX, IPUIAIOIINN CUCTEME HEOIIPEIETICHHOCTD.

CroxacTuueckuil (BEpOSITHOCTHBIN, WM CIIydaifHBbIN IpOLECcC) — 3TO MPOLEeCcC U3MEHEHHUs
BO BPEMEHM COCTOSIHHUS MJIM XAPAKTEPUCTUK HEKOTOPOM CUCTEMBI IIOJ BIIMSHUEM DPa3IMUYHBIX
CllydaiiHbIX (PaKTOPOB, JUIsI KOTOPOTO OIpE/eieHa BEPOATHOCTh TOTO WJIM HMHOTO TEUCHHS.
TUNUYIHBIM IPUMEPOM CTOXACTHUECKOTO MPOIECCa MOXKET CIYKUTh OPOYHOBCKOE JIBUKECHUE.

CTOXaCTHYHOCTh CaMOOPTAHU3YIOIIMXCA (HETMHEHHBIX) CHUCTEM OOYCIOBJICHA WX
CIOXKHOCTBIO. CJI0)KHOCTH B 3TOM CIy4yae O3HAYaeT HAJIMYME y CHCTEMbl OIPOMHOIO YHCIIa
3JIEMEHTOB C OOJIBIINM YHCIIOM CTEIIEHEH CBOOOIBI.

OCOOEHHOCTh Pa3BUTUS CJIOXKHBIX HEIMHEWHBIX CHUCTEM COCTOMT B TOM, 4YTO BIIOJHE
JeTEePMUHUPOBAaHHbIE (IIPEIOIPEICIEHHbIE) TPOLECCHl CIIOCOOHBI MOPOXKIATh IPOLECCHI,
oOnajaromiue CBOWCTBAMHM  BEpPOSITHOCTHOW mpupoisl. Tak, B KBaHTOBBIX CHCTEMax
JNETEPMUHUCTUYECKOE OMMCAHNE OTIEIbHBIX JIEMEHTOB 3aMEHSIETCS SBOJIIOLIMEN pacipeeieHus
BEPOSATHOCTEN UX COCTOSIHUM.

«CTPEJIA BPEMEHW» — TepMuH, OTpakarolMii HaNpaBJIEHHbIM XapaKTep 3BOJIOLMU B
3aKpBITBIX CHCTEMaX K PaBHOBECHOMY COCTOSIHMIO. IIOHSATHE BO3ZHHMKIO B CBS3M C BBEJICHHEM
BTOPOTO Hayajla TEPMOJMHAMHMKM B KauyeCTBE OCHOBOIIOJIATAIOLIETO NPHUHIMUIA Pa3BUTHUA
(Gu3MUecKoro Mupa; 03HadaeT HeoOpaTUMOCTh IIPOLIECCOB BO BpeMEHHU. TepMoanHaMuKa mpuBesna
K HOBOM KOHIIENIMM BPEMEHM KaK BHYTPEHHEW IEPEMEHHOW, Mpucyuier cucreme. Takoe
NOHMMaHHUE MO3BOJIMIO CUYMTATh Oojee «CTapbIM» (MO CPaBHEHHMIO C JAPYIMM) TO U3 JABYX
COCTOSIHMH, KOTOPOMY COOTBETCTBYET OoJjiblliee 3HAa4€HHE SHTponuu. Takum oOpa3oMm, Bpems
paccMaTpHBaETCsl YEPEe3 COCTOSIHUE CUCTEMBI. B TpaiuIIMOHHOM NOHUMaHUM MEXIY MPOILIbIM U
OyZyIIuM HET paccTOsHWA. B TepMoaMHamMHKe TPONUIOE OTAEICHO OT OyIyIIero MHTEPBAJIOM,
JUIMHa KOTOPOTO ONPENENsIeTCsd XapaKTepHbIM BPEMEHEM pEJlaKCalluh Tc; B pe3ysbTare
HacTosIee oOpeTaeT NpPOJOJKHUTENBHOCTh. Pe3kuii mepexox OT Hpoumwioro Kk Oyaymemy
BO3HUKAET TOJIBKO B TOM Clly4ae, eciu Tc — 0.

B ¢unocodckom niane Takoil HOX0J 03HAYAET, YTO YEJIOBEUECKas KHU3Hb, IPOTEKAIOLIAsl OT
MOMEHTa POXKAEHUS J0 €ro CMepTH (T.e. PABHOBECHOTO COCTOSIHUS) SBISETCS HENPEPBIBHBIM
Hacmoswjum COCTOSHUEM, a pa3Iu4Hble COOBITUS JKU3HM SBISIOTCS TOJIBKO (haKTOpamH,
BO3MYILAIOIIMMU 3TO COCTOSIHUE, HO HE IPEPBIBAIOIINMH €TO.

CTPYKTYPA — COBOKYNHOCTb YCTOMUMBBIX OTHOLIEHUM M CBSI3€H MEXKIY AJIEMEHTaMHU.
Crona Bkito4aercss oOmiasi opraHu3alusl AJIEMEHTOB, UX IPOCTPAHCTBEHHOE pACIIOJIOKEHUE,
CBSI3M MEXKIY dTallaMH pa3BUTHUSA U T.II.

CrpyKTypa — 3T0, IPEXKIe BCETO, 3aKOHOMEPHBIE CBSI3U JIEMEHTOB. Cpenn 3aKOHOMEPHBIX
HauOoJyiee 3HAUYMMbl MHTETPUPYIOIIUE CBS3UM (WJIM HMHTErpupylomue CcTpykTypsl). OHu
00yCIOBIMBAIOT MHTETPUPOBAHHOCTh CTOPOH 00BeKkTa. VHTerpupymomas CTpyKTypa sBIsSeTCs
BeAylled OCHOBOWM cuctembl. J[ns menelt uccienoBaHHsi ObIBA€T BO3MOXKHO M HEOOXOIUMO
abcTparupoBaTbCsi OT MaTEpHAIbHBIX DJIEMEHTOB W COCPEJIOTOUYMTH YCHIUS Ha aHaJIN3e
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CTPYKTyp. OOHUM H3 SIPKUX HPUMEPOB CBA3U CTPYKTYpPbl C HEIMHEHHBIMHU SIBIICHUSAMH B
OTKPBITON CUCTEME SIBIIIOTCSI OOBEKTHI C (DPaAKmMaibHOU CIMPYKIMYPOLL.

OT CTpyKTypbl 3aBUCHUT KayeCTBO CHUCTEMbl. XapakTep CBSI3M BHYTPH CHUCTEMBI
OTIPEICIIAIOT 3JIEMEHTHI, MOCKOJIbKY MPUPOJa U KOJTUYECTBO JIEMEHTOB 00YCIOBIUBAIOT CIIOCO0
(cTpykTypy) uX B3auMOCBs3H. OIHH 3JEMEHTHI JETCPMUHHUPYIOT OAHY CTPYKTYpY, ApPYTHe —
IpYyryr0. OJEMEHTBl — MAaTE€pUAIbHbIE HOCHUTENM CBSI3ed M OTHOLIEHWH, COCTaBISIOLINX
CTPYKTYpy CHCTEMbl. MarepuanbHble CUCTEMbl — CYThb E€IMHCTBO JJIEMEHTOB U CTPYKTYP.
[loaToMy He MeHee Ba)KHBIM, YEM MCCIEJAOBAHUE CTPYKTYpHI, SBISETCS H3yUEHUE MPUPOIbI
3JIEMEHTOB CUCTEMBI.

CTtpykTypa B CHHEPreTHKE pacCcMaTpHUBAaeTCs KakK NpoLEecC, JOKaJIU30BaHHBIA B
ONPENIETICHHBIX YYacTKax CIUIOIIHOM OTKPBITOW CpEeIbl; MPOLEcC, UMEIOUIUN OMNpeIeIeHHYIO
reoMeTpuueckyo (Gopmy, COCOOHBIN mepemMenaTbes Mo cpefe ¢ coxpaHeHueM (Qopmbl (Kak,
HanpuMep, BUXPb B JKUAKOCTM WM CoIumoH B IIJa3Me), a TaKXkKe I[epecTpanBaThes,
IBOJIIOLIMOHUPOBATh, paclafarbCcsi WM JOCTPAUBATbCA, WHTETPUPOBATBCA C  APYTUMHU
CTPYKTypaMH B 3TOU cpeJie.

CTPYKTYPA (nmar. structura) — cTpoeHue, pacrojioXeHue, MOPSI0K, COBOKYITHOCTb
YCTOWMYMBBIX CBs3eH OOBEKTa, OOCCIEYMBAIOIMIUX COXPAHEHHWE €r0 OCHOBHBIX CBOWCTB TIpH
Pa3JIMYHBIX BHEIIHUX W BHYTPEHHHUX HM3MEHEHHSX; OCHOBHAS XapaKTEPUCTHUKA CUCTEMBI, €€
MHBAPUAHTHBIN acIeKT.

B mmpokoMm cwmbicie MOHSATHE CTPYKTypa ymHoTpeOiseTcss B HaydHOM M (riocodckoM
00uX0/1€ JOCTATOYHO JAaBHO U IIUPOKO B KAUECTBE OJHOTO M3 CIIOCOOOB OMpeieneHus: OpMbI TO
€CTh OPraHU3aLUN COJIEPIKaHUS.

TEOPEMA T'EJAEJISI — BeiBeneHa B 1931 r. aBcTpuiicKUM MaTeMaTHKOM U JIOTMKOM
Kyptom I'énenem. CocTonT B JTOKa3aTeILCTBE HEIMOJNHOTHI JIOCTATOYHO OOTaThIX (hOpMalbHBIX
CUCTEM (B TOM 4YHUCJIE AaKCMOMAaTHYECKOM TEOPUM MHOXECTB U apU(PMETHKH HATYpPaJIbHBIX
yHucell); B TaKMX CHCTEMax HMMEIOTCS HCTHUHHBIE MPEAJIOKEHUs, KOTOphle B HUX paMKax
HEJI0OKa3yeMbl U HEONPOBEPraeMbl. DTOT pe3yJibTatr ['€nenst BbI3Bal HHTEHCUBHOE MCCIIEIOBAHUE
orpaHuueHHOCTel (OopManbHBIX CHUCTEM, a B (UIOCOPCKOM IJIaHe — O3Ha4yal yTBEPXKACHUE
MPUHILIUIIAATHLHON HEBO3MOKHOCTH MOJHOM (popManu3aIiii Hay9HOTO 3HAHUSI.

TEOPEMA IIPUTI'OKMHA (Teopema 0 MMUHMMYyME INPOM3BOJACTBA IHTPONHHU, TAKKE
npuniun I'nencaopda — IlpuroxknHa) — Nporu3BOACTBO SHTPOIIMU B CHCTEME, HAXOJSIIEHCS B
CTaI[MOHAPHOM, JI0CTATOYHO OJIN3KOM K paBHOBECHIO, COCTOSIHUHM, MUHUMAJIBHO.

TEIIJIOTA: 1. DHeprus, noidydeHHas WX OTIAAHHAS TEJIOM B (Gopme OecropsIodHOro
JIBUKEHHUSI OOpa3ymoIIUX TeJI0 MHUKPOYACTHI] IyTeM TeIUIOOOMEHa WM NpH KaKoM-JIHOO
mpolecce, NpoucxoasdieM B camoM Tene. 2. @opma OecrnopsI0uHOT0, TEIJIOBOTO JIBHXKEHUS
o0Opa3yrommx Telo MHKpodacTull. 3. YacTh BHYTpPEHHEW OSHEpruu Tena, OOyCIOBJICHHAs
XaO0THYECKUM, TETUIOBBIM JABUKEHUEM MUKPOYACTHLI.

TEINVIOBBIE NPOLHECCHI. TemnnoBsiM (TEpMOANHAMUYECKHUM ) MIPOLIECCOM HA3bIBAETCS
BCSIKOE M3MEHEHHE XOTsI OBl OHOTO M3 MAKpPOCKOIMMYECKHX MapamMeTpoB Tena. Bcee TeruoBble
IIPOLIECCHI Pa3AEAI0TCS Ha PABHOBECHBIE U HEPABHOBECHBIE.

PaBHoBecHble TemyioBble mpounecchl. [Ipouiecc Has3bIBaeTcs pPaBHOBECHBIM, €CIIU
COCTOSTHUE TeJa B KaXKIbIH MOMEHT BPEMEHHU C TpeOyeMOil TOYHOCTBIO SIBIISIETCS PABHOBECHBIM.
[IporcxoauT TOJBKO NOCIENOBAaTENbHAs CMEHA BO BPEMEHHM OJHMX PAaBHOBECHBIX COCTOSHUUI
JIPYTUMU.
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PaBHOBECHBIM NpoOLECC MOXKET MPOUCXOAUTh TOJBKO MPU JOCTATOYHO MEMJIEHHOM
W3MEHEHUU BHEIIHMX YCJIOBUH. YCIOBHE MEIJIEHHOCTH COCTOMT B TOM, YTO 33 BpeMs
pellakcaliiid U3MEHEHHUE YCIOBUM, B KOTOPHIX HAXOAMUTCS TENO, MOJKHO OBITh MPEHEOPEHKHUMO
Majo:

Tt << 1,
A€ T — BpeMsl TEMIIEpaTypHOW pejlakcaluu Tena; t — BpeMs H3MEHEHUsI TeMIepaTyphl
MOBEPXHOCTH.

BaxcaelmmmM cBOMCTBOM PaBHOBECHOT'O TPOLIEcca SIBIISIETCS €M0 00pPaTUMOCTh BO BPEMEHH.

HepaBHoBecHbIEe TeIUIOBbIE MPOILECCHI — IMPOIECCHI, TPU KOTOPHIX XOTS OBl OJHO W3
COCTOSIHUH, NPOXOAMMBIX TEJIOM, SIBISETCS HEPaBHOBECHbIM. HepaBHOBECHbBIE IPOLECCHI
HEoOpaTUMBI.

TEMIIEPATYPA: 1. ®usnueckas BeIMUNHA, XapaKTEPU3YIOIIasi COCTOSIHUE PaBHOBECHS
TEPMOJIMHAMUYECKON CHCTEMBI M MPOMOPIMOHATIBHAS CPEIHEN KUHETHYECKOM JHEPrUH
Xa0TUYECKOTO ABMKCHUS YACTHUIl, COCTABISIOMIUX CHUCTEMY. 2. MaKpOCKOMMYECKH mapaMmerp,
XapaKTepU3yIOUINil CTENeHb HAarpeTocTu Tena. 3. BenmuunHa, KOTOpas XapakTepu3yeT MIHPUHY
CTaTUCTUYECKOTO pACTpPEEICHUSI 3aCEJICHHOCTH JHEPreTUYECKUX YpPOBHEW B COCTOSIHUU
TEPMOJIMHAMUYECKOTO PABHOBECHSI.

Temneparypa XapakTepu3yeT HMHTEHCUBHOCTb TEIUIOBOIO JBMXKEHMsI dacTull Tena. Ecnu
JBUKEHHE YaCTHUIl TeJla HOCUT KIJIACCMYECKHM XapakTep, TO TeMIepaTypa CBsi3aHa CO CpeaHen
KMHETUYECKON HSHEPrueil MOoCTyNaTeJbHOTO MABWKEHUS OJHOM dYacTuilpl. B 3TOM ciydae
KMHETUYECKasl SHEPTUs MOCTYyNaTEIbHOTO JBM)KEHHUS OJHOM YacTHIbl TeJa MPOINOPLMOHAIBHA
temneparype 7.

B Gomnee o0miem Buae, CipaBeIIMBOM KaK B KJIACCHYECKOW, TaK U B KBAHTOBOM o0sacTw,
Temreparypa (TepMoJuHaAMHUYECKasl TeMIIepaTypa) OMpeeNseTcss KaKk OTHOIICHHE W3MEHEHUs
SHEPIrUM Teja K COOTBETCTBYIOIIEMY U3MEHEHHIO €70 SHTPOIIUU:

(Z]
as )y

B cocTrosHuMM TepMOIMHAMHUYECKOIO PAaBHOBECHS CHCTEMBI TEMIIEpaTypbl BCEX Tell,
00pa3yIoUIMX CHCTEMY, OJAMHAKOBBL V3MepeHHe TemmepaTypbl MOXXKHO IMPOU3BOAMUTH TOJBKO
KOCBEHHBIM ITyTE€M, OCHOBBIBAsICh Ha 3aBUCHMOCTH OT TEMIIEPATyphl TAKUX (PU3HMUECKUX CBOMCTB
T€l, KOTOpble TMOAJNAIOTCA HEMOCPEACTBEHHOMY H3MepeHuto. Henb3s BBecTM NOHATHE
TEMIEPaTypbl [Js CHCTEMbI, KOTOpas HE HAaXOJUTCS B COCTOSHHUM TEPMOJUHAMHYECKOIO
paBHOBECHS U HE ONMHCHIBAETCS pacnpeneieHrueM boiabimana.

[IpuMeHHUTETPHO K CHCTEMaM, OJHEpPrusl KOTOPBIX pPacCMaTpUBAECTCS KaK I[EITUKOM
NOTEHIMANbHAsI, TOHSATHE TEeMIepaTyphl MMEET HECKOJBKO HHOH CMBICT — 3TO BEIWYHHA,
KOTOpasi  XapaKTepU3yeT  IIHPUHY  CTATUCTHMUYECKOIO  pacHpelesieHus  3aCEe€HHOCTU
DHEPreTUUECKUX YPOBHEH B COCTOSIHUM TEpPMOAMHAMMUYECKOTo paBHoBecus. [loanepskanue
MOCTOSIHHOW TEeMIIEpaTyphl B MOAOOHBIX CUCTEMax OOECIEYMBACTCS IMyTEM COOTBETCTBYIOIIETO
U3MEHEHHUsl 3acelIeHHOCTH YpoBHeW. Temmeparypa, Kak BeEJIWYHMHA, XapaKTepU3yroLas
3aCeJICHHOCTh YPOBHEH, YKa3bIBaeT Ha OECIOPAIOK B CHCTEME, HO HE MOXKET CIY>KUTh MEpOi
storo Oecropsaka. Mepoit Oecriopsiika MOXET CIYyXHTb TOJBKO DSHTPOIHUSA, KOTOpas
XapaKTepU3yeT YHCIO CHOCOO0B, KOTOPHIMH MOHO 3aCEIUTh CUCTEMY (PUKCHPOBAHHBIX
SHEPreTHYECKUX YPOBHEH MPHU 3alaHHOM 3HAYEHUHM CyMMapHO# sHepruu cuctemsl: S = kInw, rae
k — moctosinHast bonbiiMaHa, W — yKa3aHHOE YHCIIO CITOCOOOB 3aCeICHHUS.
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TEPMOJANHAMMUKA - pazaen ¢u3ukd, U3ydaronuid 3aKOHBI TEIUIOBBIX IPOIIECCOB,
MPOTEKAIONMUX B MAaKPOCKOMWYECKHX (DU3UYECKUX CHUCTeMax, Oe3 oOpalieHuss K aTOMHO-
MOJIEKYJISIPHOMY CTPOEHUIO BELIECTBA.

HepaBHoBecHass  TepMOAMHAMHUKAa — OO0JIaCTh  TEPMOJUMHAMUKH,  H3ydarouias
HEoOpaTHMBbIE MPOLECCH] B HEPABHOBECHBIX CHCTEMAX.

CraTucTHYecKasi TePMOJAMHAMMKA — Pa3/Iesl CTATUCTUYECKOM MEXAHHUKH, OCBSIIEHHBIN
000CHOBaHHUIO 3aKOHOB TEPMOJMHAMHUKHN PAaBHOBECHBIX MPOIIECCOB.

XumMuyeckass TEPMOAUHAMHUKA — pa3jell TEPMOAMHAMUKH, HU3YYalOUIUi 3aBUCUMOCTHU
TEPMOJUHAMMYECKUX CBOMCTB OT MX COCTaBa, CTPOCHUS M BHEIIHUX YCIOBHH, a TaKke
pa3nuyHble (PU3MKO-XUMUYECKHE TPOLIECCHI.

TEPMOJUHAMUKHA BTOPOE HAYAJIO (BTOPOH 3AKOH): 1. HeBo3MOXHEI
IpPOIIECChl, MPH KOTOPBIX TEIJIoTa Hepexoausa Obl CaMONPOM3BOJIBHO OT XOJOJIHBIX TEl K
HarpeTbiM. 2. Ecnu 1Be crctembl (0Ha U3 KOTOPBIX HMpEeACTaBisieT co0oi OOIbIION pe3epByap) B
KaKOI-TO MOMEHT BpPEMEHH HaxXOJATCA B KOH(PpUTYypaluu, OTIMYHON OT Hanbosee BEepOSATHOU, TO
Haubosee BEPOSTHBIM CJIEACTBUEM 3TOr0 OyJEeT Takoe HM3MEHEHHE KOH(Urypaluu, 4TO B
MOCJIEIYIOIIAE MOMEHTBHI BPEMEHH O00OIIEHHAs SHTpomnHs OyJeT MOHOTOHHO BO3pacTaTh. 3.
DHTpONHUSl 3aMKHYTOW CHCTEMBI CTPEMHUTCS OCTaThCS TOCTOSHHOM WM Bo3pactu. 4. Bcee
IPOLIECCHI MTPEBPAILEHUS SHEPTUH, IPOUCXOAIIMe Oe3 BO3IEHCTBHS BHEIIHUX CUJI, IPOTEKAIOT
TaKuM 00pa3oM, YTO CyMMapHas SHTPOIUS CHUCTEMBbI BO3pACTaeT, T.e. U3MEHEHHE SHTPOIMUU
ABJIETCS BEJIMUNHON MTOJIOKUTEIIbHOM.

TEPMOJUHAMMKU TITEPBOE HAYAJIO (ITEPBBIM 3AKOH) — 3aKk0H cOXpaHEHHs
3HEpruu, (OpPMYJIHPOBKAa KOTOPOTO YUUTHIBAET o0colOyio ¢GopMy ee mepenaud IyTeM
Ter1000MeHa. DTOT 3aKOH TJIACUT, YTO B TEIUIOBBIX Ipoleccax JH000e U3MEHEHUE BHYTPEHHEN
SHEPrUM COCTOUT U3 MPUPAIIECHUS KOJIMYECTBA TEIIa U COBEPIICHHON paOOTHI.

B nprMeHeHnn K 3aMKHYTOW CHCTEME IEPBbIN 3aKOH TEPMOJUHAMUKH IJIACUT:

TerutoBast HEprus, NOABEACHHAA K 3aMKHYTOW CHUCTEME, PACXOAYETCs Ha MOBBIIICHUE €€
BHYTPEHHEH SHEPruu U paboTy, IPOU3BOJUMYIO CUCTEMOM IPOTUB BHEIIHUX CHIL:

dQ =dU + 44,
rae dQ — nmoaBeneHHas K cucteMe TeruioBas dHeprus; dU — n3MeHeHHe BHYTPEHHEH dHEPruu
CHUCTEMBI (KOTOpasi 3aBUCHUT OT arperatHoro COCTOSIHUS W TEMIIEpaTyphl CUCTEMBI); 04 —
COBEpILIEHHAs CUCTEMOI1 paboTa.

OO6nacTpi0 NMPUMEHUMOCTH TIEPBOTO Hayalla TEPMOJUHAMUKH SBIISIOTCS BCE TEIJIOBHIC
IPOLIECCHI.

TEPMOJIMHAMHUKHW TPETBE HAYAJIO (TPETHUM 3AKOH). 1. DaTponus paBHa
HYJII0, KOTJa CHCT€Ma HaxXOAWUTCS Ha HU3LIEM 3HEPreTHYECKOM YpPOBHE (Hampumep, HpU
abcoyoTHOM HyJie TeMmepatypsl). 2. [Ipu cTpemieHun Temmeparypbl K aOCOJIOTHOMY HYIIO
SHTPONUS CTAHOBUTCS HE3aBUCALICH OT BHEIIHUX IapaMETPOB, BXOASIIUX B OIPEIECICHHE
CUCTEeMBI (TaKuX, Kak 00beM U HANPSHKEHHOCTh MAarHUTHOTO TOJIs). 3. DHTPOMHS BCIKOTO Tela
CTPEMUTCS K HYJIIO TIPU CTPEMJICHUHU K HYJIIO €r0 aOCOJIIOTHOW TeMIIepaTyphbl.

Bo MHorux omeiTax ¢ SHTpomnuei camasi HU3Kas JOCTHXKHUMas TeMrepaTrypa (Hampumep, 1
K) oxasbiBaeTCS eme CIMIIKOM OOJBIIOH, YTOGBI HCKIIOYHTH SHTPOIMIO, CBS3AHHYIO C
OecropsiAKOM B OpHUEHTAlMU sAepHbIX crnuHOB. [losTomy, korga Ttemmeparypa IBYX Tell,
HaXOZSIIMXCS B TEIJIOBOM KOHTAKTE, B TOYHOCTH OJMHAKOBA, KOHTAKT, TEM HE MCEHEE,
JIONyCKAaeT CIIOHTaHHBIH OOMEH »sHeprue Mexxay HUMHU. Takum oOpas3oM, Bcerza OynyT
OPOMCXOIUTH HEeOObIINE (DIYKTyalluu 3HEPTUH OHOTO U3 TEll.
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YIIPABJIAIOINUE ITAPAMETPBI — 3aKkoHBI, KOTOPBIM CHUCTEMa BBIHY)XJI€HA CTPOTO
MNOTUYUHATHCS B CHUJIY CBOEHM MPHUPOABI; BEIMYUHBI, XapaKTepHU3YIOIIUe OBICTPOTY H3MEHEHUs
COCTOSTHUSI CUCTEMBI.

YCTOUYUBOCTD (cTaGMibHOCTB) — CIIOCOGHOCTh CHCTEMBI BOCCTAHABIHBATH
ucxogHoe (Wi OnM3Koe K HEMY) COCTOSIHHE TIOCJIe  KAaKOro-TMOO  BO3MYIICHUSA,
IPOSIBIISIOLIETOCS B OTKJIOHEHUH [TapaMETPOB CUCTEMbI OT HOMUHAJIBHOT'O 3HAYEHMS.

Y CTONYMBOCTh, KaK CBOMCTBO 3BOJIIOLMOHUPYIOIIUX CUCTEM, HAIIPaBJICHA HAa COXPAHEHUE
BUJIa, U3MEHUYNBOCTb — Ha 3BOJIIOLMOHHOE Pa3BUTHE.

®A30BOE TIIPEBPAIIEHUE (cunepr.) - JAWCCHUIIATUBHAs CaMOOpTraHU3aIMS,
MPOSIBIISIONIASCS B CO3JaHUM, BOCIPOHU3BEICHHUH W COBEPIICHCTBOBAHUU CIIOKHOM OTKPBITON
HEJIMHEWHON CHUCTEMBI, CBSI3U MEXKAY DOJIEMEHTaMH KOTOpPOW WMEIT He JKeCTKUH, a
BEpOATHOCTHBIN XapakTep (CM. JluccunaTuBHas caMOOpraHu3aIus).

DOJIYKTYALMUMU (ot nar. fluctuatio — konebanue) — cirydaitHbie OTKIIOHEHHS OT CPEIHUX
3HaYeHUH (PU3UYECKUX BEIMUMH, XapaKTePU3YIOINX CUCTEMY U3 OOJIBIIOTO YKCIa YaCTHUII.

B TepMommHamMuueckux cucTteMax (IIYKTyallud BBI3BIBAIOTCS TEIUIOBBIM JIBUKCHUEM
yacTull cuctembl. DIyKTyaluu [aBiIeHUs MPOSIBISIFOTCS, HAIIpUMEp, B OPOYHOBCKOM JABMXKEHUU
MaJIbIX YacTHI[ MOJ BJIHUSHHUEM TOYHO HE CKOMIIEHCUPOBAHHBIX yJapOB MOJIEKYJ OKpY>Karoen
cpenpl. dnykTyanuu sJeKTpUYeckue — 3T0 (GUIyKTyallud HampsDKEeHUs, 3apsja Wi ToKa B
JMEKTPUYECKUX LEMAX M JUHUSX CBs3M, OOYCIOBIICGHHBIE KaK JMCKPETHOW MNpUpOAon
AIEKTPUYECTBA U TETUIOBBIM JIBI)KEHHEM HOCUTENEH 3apsna, Tak U CIy4yallHbIMU W3MEHEHUSIMU
[apaMeTpoB LIENEeH U JIUHUM.

B cunepreruke mox (iayKTyauusMud MOHHUMAIOTCS BHYTPEHHHE OTKJIOHEHHS COCTOSIHUS
CUCTEMBI, HE 3aBUCSIINE OT BHEIIHEHN cpelibl U 00YCIIOBIEHHbBIE B3aUMOICHCTBUEM AJIEMEHTOB U
MOJICUCTEM CJIOKHOIO 1eaoro. OTKIOHEHUS] OT HEKOTOPOI'O CPENHEr0 COCTOSHHS CHCTEMBI B
pe3ynbTare BHEIIHUX BO3ACHCTBUI HA3bIBAIOTCS BO3MYIIIEHUSAMHU CUCTEMBI.

OnyKTyallud  ONPEAENSIOT TEOPETUYECKH BO3MOKHBIM Tpeen 4yBCTBUTEIHHOCTH
npubopoB. OayKkTyalnu XapakTepHbI AJIs JTIOOBIX CITy4YailHBIX MPOLIECCOB.

®OKYCHUPOBKA - co3maHue CXOAALIMXCS BOJIHOBBIX (POHTOB chepuyeckod Hu
WIMHIPUYECKON (OPMBIL.

@oKyCHPOBKA YaCTHUIl — CO3/JaHHUE YCIOBHUH, HEOOXOJUMBIX JIJIsl yCTOMYMBOTO JIBUKECHHUS
3apsHKEHHBIX YaCTUL B YCKOPUTEISAX U PAIE IPYTUX NMPHOOPOB.

CamogokycnpoBka cBeTa — KOHLEHTpalUs SHEPrud CBETOBOM BOJIHBI B CpEIE,
NOKa3aTelb MPEJIOMIIEHHUS KOTOPOU pacTeT ¢ yBEIMYEHUEM HHTEHCUBHOCTH CBETA.

CamoaeoxkycupoBKa CBeTa — YMEHBIICHHE IJIOTHOCTH SHEPTrMU CBETOBOW BOJIHBI B
cpele, MoKas3aTesb IPeJoMIICHUS! KOTOPOH YMEHbBIIAETCsl C POCTOM MHTEHCHUBHOCTH CBETA.

®PAKTAUJI (ot fractal — npo6usiit) — moustue, BBeneHuoe B 1975 r. b. Manaens0poTom u
oTpakarolllee M3IIOMaHHBIN, (parMEeHTapHBIM XapakTep (ppakTadbHBIX OOBEKTOB M SIBICHUN C
JIPOOHBIMU Pa3MEPHOCTSIMH.

Hpobubie pazmepHocTH D citykatr KoIM4ecTBEHHOW MepOoil HernmaakocTu ¢ppakTanoB. Tak,
JUIst IpsAMOit ¢ GpakTasibHOM cTpykTypoit 1 > D > 0; nng mnomanu 2 > D > 1; nnst oobsema 3 > D
> 2.

@pakranbHble OOBEKTHI B MEHBUIMX MacIITabax BBITISAAST Kak B OOJBIIMX, YacTb
dpakTanga 1Moxoxka Ha IeJIoe, IT0 Mepe yBEIUYCHHUSI 00BEKTa MPOSBIACTCS BCE OOJBINEE YUCIIO
neTanei, mogoOHBIX TOMY, YTO OBLIO AJI MAIOro 00bEKTa.
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Jln1st pa3BUBAIOUINXCS CUCTEM JUHAMHKa (hpaKkTalbHON pa3MEpPHOCTH OTpa)kaeT U3MEHEHUE
BO BPEMEHHU CTEIMCHHM HAMOJHEHHOCTH O0BbeMa (MHOXXECTBA) HEKOTOPOM 3BOJIOIMOHHUPYIOMIEH
JTUCCUTIATUBHOMN CTPYKTYpOH (COCTOSTHUEM CHCTEMBI, (POpMOI OpraHu3aIlum).

BBenenue moHsTHS (QpaKTadbHBIX MHOXKECTB HAXOIUT NMPUMEHEHHE B CHHEPreTHKE NS
ONMCAaHUS XAOTMYECKUX COCTOSSHUM M JBH)KEHUW, a TakKkKe B KOCMOJIOTHHM, XUMHUYECKOMN
KWHETHKE, (PU3UKE MOJIMMEPOB M MOJYyIPOBOJHUKOB, TEOPHH POCTa ropofoB U T.n. DpaxTaisl
JIATOT BO3MOKHOCTh HAXOJUTh CKPBITHIN IMOPAIOK B XaOTHUECKUX CTPYKTYpax.

OPAKTAJIBHAA CTPYKTYPA — camomnonoOHasi CTPyKTypa OOBEKTOB C JPOOHOMU
pasmepHocThi0. KoHmeniust ¢pakTadbHOCTH BBIAEISAECT OOBEKTHI Pa3IUYHBIX MacmTaboB (OT
MOJIEKYJT 10 BceneHHOW) W oOTpakaeT HepapXUYeCKHil TPHUHITUI OpraHU3aIluu  CI0KHOU
[EJIOCTHOW cHCTeMbl. B OCHOBE JAaHHOTO MOHSATHUS JICKHUT TUIIOTE3a CaMOMOJO00Us, COTJIACcCHO
KOTOpOii BUJ (ppakTambHOU CTPYKTYphl OOBEKTOB CYIIECTBEHHO HE MEHSETCS MPH MACIITa0HBIX
npeoOpa3oBaHUSX B OMNPEAETICHHOM Juana3oHe. [Ipy 3ToM Kakaoe MOCIeAyIoliee COCTOSIHUE
NOJy4yaeTcss W3 Tpenblaymliero (Takue NeHCTBUS HA3bIBAIOTCS HTEPALUSAMH), SBISIONIETOCS
CBOCOOPA3HBIM HOCHUTEJEM HACIICACTBCHHBIX MPU3HAKOB: Xps1 = f(Xn). OjHAKO, MOCKOJBKY
cUCTEeMa SIBIISIETCS OTKPBITOH, B MpOIlECCEe ABONIONMK OHA WCIBITHIBACT Ha cede BIMSHHE
BHEIIHUX BO3JEHCTBUI, CIydyallHBIX M 3aKOHOMEPHBIX, IO3TOMY KaXXKJ0€ IMOCIeayolee
3HayeHHe Oy/IeT TOJIbKO MOX0XKUM Ha MPeAbIAyIIee, HO HE TOKIECTBEHHBIM EMY.

XAOC (rpeu.) — B IpeBHerpedeckoil guimocodpuu OecripenenbHas nepBOoObITHAS Macca,
HEYMOPSIIOYeHHAs TEPBOMOTEHIIMS MHpa, M3 KOTOpPOH 0O0pa3oBalloch BIOCIEACTBUU BCE
cyliecTBytomee. B o0mem cmbicie — MoaHbINH OecropsaaoK, HapylIeHHe MOCIe10BaTeIbHOCTH,
cTpoiiHocTu. B ¢pusuky nonstue xaoca seenu bonbiman u I'n66c.

XUPAJIBHOCTb (KUPAJIBHOCTD) - moHsATHE, XapaKTEepU3yIOIllee CBONCTBO
00BeKTa OBITh HECOBMECTUMBIM CO CBOUM OTOOpPaXEHUEM B UJI€ATTbHOM IUIOCKOM 3€pKale.

HEJIOCTHOCTD — BHyTpeHHEE €IUHCTBO OOBEKTa, HE3aBUCUMOCTb OT OKpY’Karollen
cpelbl; OOBEKTUBHBIM KPUTEPUIl TapMOHHMM, JOCTUTAETCS TMOJYMHEHHEM CTPYKTYpPHOM
opraHu3amu 00bEKTa, 3aKOHAM, ONPEIEIISIOMMUM 00pa3oBaHue GOpM KUBOK TPUPOABI U HOopM
KPHUCTAIIJIOB.

IBOJIIOLIUSA (ot evolutio — pa3eeptsiBanue): 1. B mUpokoM cMBbICiie — MPEACTaBICHUE
00 M3MEHEHHusAX B OOIIeCTBE M MPHPOJE, UX HAMPABICHHOCTH, MOPSIKE, 3aKOHOMEPHOCTSX.
OmnpeneneHHOE COCTOSHUE KaKOW-IMOO CHUCTEMBI, paccMaTpuBaeMoe Kak Ooyiee MM MeHee
JUITTENIbHOE W3MEHEHHE €€ TPEANISCTBYIOIIEro COCTOsHus. 2. B 0oiee y3KOM CMBICIE —
NPECTAaBICHUE O MEUICHHBIX, TOCTETIEHHBIX KOJWYECTBEHHBIX W3MEHEHHSX B OTIHYHE OT
peBomonnu. 3. B Owomormnm — HeoOpaTHMOE HCTOPUYECKOE PA3BUTHE >KUBOW TPHUPOJIBI.
OmnpenensieTcss U3MEHUYUBOCTHIO, HACIIEACTBEHHOCTHIO U €CTECTBEHHBIM OTOOPOM OPraHHU3MOB.
ConpoBoXKJ1aeTCsi TPUCIIOCOOJNIGHHEM UX K YCJIOBHUSAM CyIIECTBOBAaHUS, OOpa3oBaHHEM U
BBIMHpaHUEM BUOB, TPe0Opa3oBaHnEM OHOTeOIeHO30B U OHoc(hepsl B 1IETOM.

B cuHepreTrke 3BOJIONMS — 3TO HE IUIABHOE M3MEHEHME IapaMeTpoOB, a 4YepelOBaHUE
Pa3IMYHBIX CTAJAWN Pa3BUTHS CHUCTEMBI, PE3KO OTJIMYAIOMIMXCSA APYT OT JAPYyra Kak IO CBOEMY
XapakTepy, Tak U [0 CKOPOCTH MpOTEKaHusl mpoleccoB. PaccmarpuBaroTcs cieayrounme cTaauu
ABOJIIOLIMOHHOTO Tpoliecca:

a) 26071104Us KAaK JOCTATOYHO MEJJICHHOE H3MEHEHHE IapaMeTpoB, pa3BepThIBAHHE
(mposiBIeHNE) MOTEHUUATbHBIX BO3MOXKHOCTEH, YBEIMYEHHE CIIOKHOCTH CUCTEMBI (CM. Peorcum
ycunenus);
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0) uneomrouusn (ot involutio — ceepThIBaHHE) — JOCTATOYHO MEIJICHHOC H3MEHCHHE
apaMeTpoB B CTOPOHY YMEHBIICHMsS CIOXHOCTH; peayKius (yTpaTa) B Ipolecce pa3BUTHUS
OTJICbHBIX OpPraHOB (CTPYKTYp), YIpOLIEHHE UuX CTpoeHuss U (QyHkuuu (cM. Peoswcum
OXNANHCOCHUSL);

B) pesotioyus (0T revolutio — moBopot, mepeBopoT) — rIyOOKOE KaueCTBEHHOEC H3MCHEHUE
B Pa3BUTHUU KAaKUX-THOO SIBICHUH, MEepephiB MOCTENICHHOCTH, Ka4eCTBEHHBIN cKadok. 1o cBoei
CYTH MOHSTHE PEBOJIIOLIMN COBMAJIAET C MOHATHUEM KaAmMacmpo@puuecKko2o CKauka,

r) decpadayus (ot nar. de...— NPUCTaBKH, 03HAYAOIICH OTCYTCTBHE, OTMEHY, YCTPAHCHHE
4ero-mu00 WM JBIKCHUE BHM3, MOHIKEHHE, W gradus — CTyIeHb, CTENEHb) — MOCTEIIEHHOE
yXyJAIIEHWE KauyecTBa, ONYyCKaHHWEe BHU3 IO HBOJIOLMOHHBIM CTYIEHSM, HeoOpaTUMoe
YMEHBIIICHNUE CIO0KHOCTH, pacmaj CTPYKTyp; MOHSATHE, MPOTHUBOMOJIOXKHOE Tpajallud, Kak
BOCXOXKJICHHUIO 110 CTYTIeHIM (cM. [ padayust).

IHEPI'US — equnas mepa pa3nuyHbIX (GOpM ABMKEHHS M B3aMMOJACHUCTBUS BCEX BUIOB
MaTepHH; UMEET Pa3MEPHOCTh padOThl. DHEPrusi He BO3ZHHMKAET U3 HUYETO M HE MCYe3aeT, OHa
MOYKET TOJBKO TEPEXOIUTh U3 OAHON (hopMbl B IpyTyio. [IoHATHE YHEPTUN CBA3BIBAET BOCIUHO
BCE SIBJICHUS IPUPO/IBL.

B cootBercTBUM ¢ paznuuHbBIMU (OpMaMU JIBUKEHHSI MAaTepUU PACCMaTPHUBAIOT pa3HbIC
(bOopMBbI SHEPTHH: MEXAHUYECKYI0, BHYTPEHHIOI0, 3JIEKTPOMarHUTHYIO, XUMHYECKYIO, SIIEPHYIO U
Ip. DTO JeNeHne 10 U3BECTHON CTETEeHU YCIOBHO. Tak, XMMHUYEcKas YHEpTHsl CKIIaJbIBA€TCs U3
KUHETUYECKOM SHEPruu ABMXKCHUS SJICKTPOHOB M JJIEKTPHUUECKON IHEPrHH B3aUMOJEHUCTBUS
JIEKTPOHOB JApPYr € JAPYrOM M C aTOMHBIMHU siApaMHU. BHYTpeHHss 3HEprusi paBHa CyMMe
KMUHETUYECKOW SHEPIruM XaOTHYECKOrO JBHMKEHHUS MOJIEKYJ OTHOCHUTENIBHO LEHTpa Macc Hu
NOTEHLMATbHON SHEPruu B3aUMOJCHCTBUS MOJIEKYJ APy C JPYroM. OHEPrusi CUCTEMBI
OJIHO3HAYHO 3aBUCUT OT MapaMEeTPOB, XapaKTEPU3YIOLUIUX COCTOSIHME CHCTeMbl. B ciydae
HENPEPBIBHON Cpeibl WK I0JISI BBOJAUTCS MOHATHE INIOTHOCTH YHEPTHH, T.€. JHEPTHH B €AMHUILIE
o0bemMa, M IUIOTHOCTH TIOTOKAa DHEPrHM, DPABHOW MPOU3BEIEHUIO IUIOTHOCTU DSHEPIUHM Ha
CKOPOCTb €€ MepeMeIeHusl.

Teopust OTHOCUTENFHOCTH MOKA3aJia, YTO SHEPTHUs Tea HEPa3phIBHO CBSI3aHA C €r0 Maccoi
m cootHowenueM E = mc?. JToGoe Teno obaaxaet SHEPTHUeil; eclii Macca MOKOsIIerocs Temna Mo,
TO €ro FHEprust MoKost Eo = Moc?; 9Ta SHEPTHS MOXKET IIEPEXOUTh B APYTHE BHIbI SHEPTUH TIPH
IIPEBpaALICHUH YacTHIl (pacnajgax, SAEPHbIX PEAKIUAX U T.IL.).

CornacHo KJIacCHYeCKOW (U3MKe, SHEprus 000 CUCTEMbl MEHSETCS HENpPEpbIBHO U
MOXKET MpUHUMATh Jr0Oble 3HaueHusa. KBaHTOBas Teopusi YTBEpXKIAeT, 4YTO DSHEprus
MUKpPOYACTHI], JBM)KEHHE KOTOPBIX MPOUCXOJUT B OTPAaHMUYEHHOM OOBEME MPOCTPAHCTBA
(HampuMep, JJIGKTPOHOB B aTOME), NMPUHUMAET JUCKPETHBIM psa 3HaueHWU. Tak, aTOMBI
UCIYyCKAIOT 3JIEKTPOMATHUTHYIO SHEPTUI0 B BUAE JUCKPETHBIX MOPIUIl — CBETOBBIX KBAHTOB,
i (pOTOHOB.

DHEPI'USI (B MexaHMKe) — CHOCOOHOCTH TeJa COBEPIATh PadOTy, WK 3arac paboThI.

IHoTeHuMaIbHASA JHEPIUs — SHEPTUS MOJOXKEHUS M SHEPTrUs yNpyrou aedopmMarum.

UYtoObl TOTHATH TENIO, HAJ HUM CIEAyeT COBEpIIHTH paboTy. Jta pabora 3amacaercs B
BUJIE MMOTEHIMAJIHOM dHEPIuu Tela, KOTopasi onpeesieTcs no GopmyJe:

W, = Gh =mgh, 1)
rme M — macca tena; h — BeIcOTa, HA KOTOPYIO MOAHATO Teno; g — 9,81 M/c? — YCKOpEHHE
CBOOOIHOTO MAJCHHUS.
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[TorenmmanpHass »Heprusi, ompeaensemas 1o ¢opmyne (1), He SBISIETCS TOTHOM
MOTCHITHAIFHOM SHEPTHEH Tena, a MPEACTaBIsSeT COOOH JHWIb TpHpalieHne MOTCHIIHATbHON
SHEPTUM TMpH MOJbEME Tejda Ha BBICOTY N, MOCKOJNBKY Hayajgo OTCUeTa BbIOHpACTCs
MIPOU3BOJIBHO.

®opmyna (1) BepHa npU YCIOBUH, YTO YCKOpEHHE CBOOOIHOTO MaJeHUS ( MOCTOSHHO IO
BCEHl BHICOTE MOABEMA, T.€. B CIIy4yae MoJbeMa Ha OTHOCUTEIHHO HEOOIBIIYIO BBICOTY.

Ecnu teno onyckaercst ¢ BBICOTHI N, TO Beigensercs onpenensiemas ¢popmyioii (1) sneprus
W, 3aBHUCSIIAs OT pacCTOSHHS, HA KOTOPOE OITyCTHUIIOCH TEJO.

Ecnu Teno mamaer ¢ BbicOThI h, TO ero mnoTeHuuanbHas dHeprus W, IeIuKOM
npeBpanaeTcsi B KHHETUUECKyo dHepruto Wy (SHEpTHIO IBMKCHUS).

Pabora, 3aTpaunBaemas Ha nedopmanuio YOpyrux Tell, TakkKe HaKarIuBaeTCs B ITHX
Telax B BUAE MOTeHIHANbHOU SHEpruu Wy, KOTOPYI0 MOXKHO OIIPENETUTh 10 popMyIie:

W, =%D %,
rae D — jxecTKocTh Tea WiK NPy KHUHBL, S — BEeTMUMHA JeopMallnu.

Kunernueckasi JHeprusi — SHeprus IBMKEHHUS. UTOOBI COOOUIUTH Ty YCKOpEHHE M
3aCTaBUTh €0 JABUTaThCS C ONPENEICHHON CKOPOCTbIO, HY’KHO COBEpPIINTH paboTy. Jta paborta
3armacaeTcsi B BUJE KHHETHYECKON SHEpruu Teia, KOTopash MOXKET ObITh OmIpelerneHa Io
dbopmye:

W, =% mV,
re M — Macca Tena; V — CKOpOCTh Tena.

V3MeHeHne BEJIWYMHBI CKOPOCTH OT Vi 10 V2 MPHUBOAMT K M3MEHEHUIO KUHETUYECKOH
HHEPTUH, KOTOPOE 3aIUCHIBACTCS B BUJIE:

AW =% (V22 - Vlz).

OHEPT'USI AKTUBAIMUU - cpenssisi n30bITOYHAS SHEPTUS MOJEKYJ, BCTYIMAIOIINX B
aKT peakluu. ODHeprus aKTHBAIlMM paBHA PA3HOCTH CpEAHEH DSHEPrUHM aKTHUBHUPOBAHHBIX
KOMIUIEKCOB U CpeJIHEH SHEPTHH UCXOIHBIX MOJIEKYJ IPU TEMIIEPAType PEaKIIHH.

dusnueckas MpUpoJa PHEPTUM aKTUBAIMKM Obuta pasbsicHeHa P. Jlonmonom (1928) na
OCHOBE IpUOIMKEHHOTO KBaHTOBO-MEXaHHUUECKOTO METoAa  pacuera SHEepPruu
MHOTOJIGKTPOHHBIX CHCTEM, HAa3bIBAEMOTO METOJIOM BAaJCHTHBIX CBs3el. lloTeHIMaNBbHBIN
Oapbep, MPENATCTBYIONINA aKTy peakliH, CO3AeTCS B3aUMHBIM OTTAJIKUBAaHHEM XUMHUYECKU HE
COCIMHCHHBIX aTOMOB; 3TO OTTAJIKMBAHHE SBJISAETCS OOMEHHBIM 3P (HeKTOM, T.e. 00YCIOBICHO
TOKJIECTBEHHOCTBIO JJIEKTPOHOB, KakK M B3aUMHOE TMPUTSIKEHHE AaTOMOB, COEIMHEHHBIX
XUMHYECKHUMHU CBS3SIMHU.

TeopeTnueckoe BBIUKCICHHE DHEPTUU AKTHBAIIMHM B HACTOSIIIEE BPEMS BBIYMCIUMO JIUIIh
JUis HamOoyiee MPOCTHIX CHUCTEM U B MPHOMDKEHHSX, HE NAIOMIMUX JOCTaTOYHOW TOYHOCTH.
DOHEpruro aKTUBAIMM HAXOAAT M3 ONBITHBIX JAHHBIX 10 3aBHCHUMOCTH KOHCTaHTBI CKOPOCTHU
peakuuu K ot Temneparypsl 7 Ha OCHOBAaHUY ypaBHEHUSI AppeHHyca:

k=AeERT )
rne E — »Heprus akTWBamuM, R — ra3oBas ToCTOsHHAs; A — TIOCTOSIHHAs, Ha3bIBacMast
MPEIPKCIIOHEHIIMATBHBIM, WIH YaCTOTHBIM, (PaKTOPOM.

Jl5is pocThIX (T.€. OJHOCTAIUIHBIX) 0OPATUMBIX PEaKIMii SHEPTUsl aKTUBALUU B TPSIMOM

HarpaBieHuu E+ u E_ cBsi3aHbl ypaBHEHUEM:

E + = E_= AU, (2)
rae AU — u3MeHeHHe BHYTPEHHEH SHEpruu MpU peakluud. 3HAYCHUS HIHEPrHH aKTHUBALUU
9K30TEPMHUYECKOTO HaIpaBlICHUs peakiuu (T.e. MEHbIIeW W3 ABYX BenuuuH E, u E_) ans
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peaKIuii XUMUYECKH HACKHIIICHHBIX MOJICKYJT OOBIYHO JICKHUT B Tipezeax ot 20 g0 60 Kkai/MoJb,
a I PeakIui C y4acTHeM aTOMOB HJIM CBOOOJHBIX pajuMKanioB — B mpeaemnax ot 0 mgo 15
KKaJI/MOJIb. ODHEprus akTUBAllMM SHJOTEPMUYECKOrO HAIpPaBICHHUS pPEAKLUH, COIJIACHO
ypaBHEHHIO (2), OoJbllle SHEPrMM AKTUBALMHU HK30TEPMHUECKOTO HAIPABICHHS HA BEITUYHUHY
AU.

OHEPI'YST BHYTPEHHSISL: 1. Ilomnas sHeprusi cuctemsbl. 2. DYHKIUS COCTOSHUS
TEPMOJIMHAMHUYECKON CUCTEMBI, YOBLIb KOTOPO B 00paTUMOM aauabaTHIECKOM IIPOIiecce paBHA
paboTe, MPOU3BOAMMOI CUCTEMOI HaJl BHELTHUMU TEJIaMH.

BHyTpeHHss 3Heprusi cuctembl sBiseTCs (QYHKIMEH COCTOSHHSI CUCTEMBI, T.€. 3aBUCUT
TOJILKO OT MapameTpoB cocTostHusA P, V, T U He 3aBUCUT OT crocoda, KOTOPBIM 3TO COCTOSIHUE
Obul0  JOoCTUrHYTO. KaxmomMy TepMOIMHAMHYECKOMY COCTOSHUIO CHCTEMBI COOTBETCTBYET
OTIpeNIeICHHOE 3HAUYEeHUE BHYTpPEHHEW sHepruu. Tak, moJ BHYTpEHHEH dHeprueil Kakoro-inbo
Tela MOHUMAETCs] CyMMapHasi PHEpPrusi €ro MoJjieKyjld. BHyTpeHHssI 3Heprusi OIpeneieHHOIo
KOJINYECTBA (MAcChl) UCAILHOTO I'a3a 3aBUCUT TOJIBKO OT €0 TEMIIEpaTyphbl.

OpHako MHTEpecC MpEeACTaBIseT HE cama BHYTPEHHss 3Heprus, a ee uameHenue AU umm
dU. [Ins ra3a u3MeHeHue BHYTPEHHEW YHEPTUH PABHO KOJIWYECTBY TEIUIOTHI, MOJIYYCHHOMY UM B
pe3yJibTare TermI000MeHa, eCliv Ta3 He 3aTpaunBaeT paboThl Ha pacIIUpPEHHUE.

SHEPTUS KPUCTAJUIMUECKOW PEINETKW - osHeprus, HeoOXoammas s
paznoxenuss npu 0 %K omHoro moust KpHUCTa/lsla Ha WM30JMPOBAHHBIE YaCTHUIBI (BbIOpAHHBIE B
Ka4eCTBE OCHOBHBIX IIPH MIOCTPOEHUH PELIETKN), HaXOAIUecs B OECKOHEYHOM yJJaJICHUH JIPYT OT
Iapyra. OHeprus KpUCTAUIMYECKOM pelIeTKH cnabo 3aBUCHT OT TeMmIeparypel M B
TEPMOJMHAMHYECKUX pacdeTaX MOXeT OBITh OpUEHTUPOBOYHO OTHECEHAa K CTaHJapTHHIM
ycnoBusiM (298 0K). OHeprusi KpUCTAJUIMYECKOW PELIETKH XapaKTEpU3yeT BEIUYUHY CBS3eH
MEXy YacTHLIaMU B KPUCTAJUIE; €€ BEJIMYMHOW B 3HAUUTENIBHOM CTENEHU OINPENEISIIOTCA TaKHue
CBOWMCTBAa KPHUCTAJJIOB, KaK IIPOYHOCTb, TBEPAOCTb, TEMIIEpaTypa IUIABICHMS, KOHLIEHTpaLUs
PaBHOBECHBIX JI€(EKTOB U T.I.

SHEPI'USAA MOJIEKYJI — xapakrepu3yercss KHHETHUECKON SHEPrueil MoJieKy1, KOTopast
onpenensiercss kak Wy, = my v¥/2. Ecin OTIPENICTUTh JIOJI0 BHYTPEHHEH SHEpPruu Trasa,
NPUXOSIIYIOCS HAa OAHY MOJEKYTy (CuMTasi, YTO BCE MOJIEKYJbl OO0JIAZal0T OAMHAKOBOM
DHEPrHeil), TO OHA OKa3bIBa€TCs MPONOPLUUOHAIBLHONW KBajpaTy cCKOpocTH MoieKyisl (W ~ Vo).
[Ipu pacyerax MCHOIB3yETCS] HE MTHOBEHHAs] CKOPOCTh OTAEIBHOM MOJIEKYJIbI, @ HEKOTOPOE €€
cpelHee 3HaYeHHE, PAaBHOE 3HAUYEHUE v2= 3RT, rae R — rasosas mocrosuas, T — TeMIeparypa
rasa.

IHEPI'UA ITOKOSI. 1. DHeprus Tena B CUCTEME OTCYETA, OTHOCUTEIBHO KOTOPOH TEJIO
IOKOUTCS, paBHA IPOU3BEICHHUIO MAacChl IIOKOS TeJla Ha KBaJIpaT CKOPOCTH cBeTa E = mc?. 2.
DHeprust YaCTUIbl B COCTOSIHUU TTOKOsI, KOTOpasl BbIIENUIAch Obl, €CIM OBl BCSI Macca YacCTULIBI
CMOTIJ1a aHHUTWJINPOBATb.

SHEPI'USA TOJIHAS — cymMMa sHEpruu rnokosi 1 KHHETUYECKON SHEPTUH ABMXKYIIETOCS
Tena.

IHEPI'US CBA3U — pa3HOCTh MEKy DHEPIUEH CBSI3aHHOTO COCTOSIHUS COBOKYITHOCTH
YacTUI[ U SHEPTUEH TaKOr0 COCTOSHUS, KOT/1a YaCTULIbl pa3eleHbl 1 OECKOHEUHO yIaleHbl IpyT
OT Jpyra.

OHEPTUA CBA3U SIJAPA - »sHeprus, KoTopas BbICBOOOXKIAeTcs B IpoLecce
00pa3oBaHus M3 HYKJIOHOB aTOMHOTO sifjpa. HyKJIOHBI (IPOTOHBI U HEUTPOHBI) CBSA3AHBI B S/IpE
Onmarojapsi sAepHBIM CHJIaM, KOTOpPBIE 3HAYMTENBHO MPEBOCXOIAT CHIIBI BIIEKTPOCTATUYECKOTO
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OTTAJIKUBAHUA, JACUCTBYIOIIME MEXIy IMpoToHamMu. J[ns pacmieruieHuss sapa HEoOX0IuMO
MPEONIONIeTh ATH CHJIBL, T.. 3aTpaTUTh >Hepruto. CoerHEeHHEe HYKJIOHOB ¢ 0Opa3oBaHMUEM spa,
HAMpOTHB, COMPOBOXKAAETCS BBHICBOOOXKACHUEM SHEPTHH, KOTOPYIO HAa3bIBAIOT SHEPTHEH CBS3U
sanapa W g, WK SiA€pHON SHEPTHEH.

OHTPOIIUSA — dyHnameHTanbHas BEIMYMHA CTaTUCTUYECKONW MEXaHUKH, CBS3aHHAsl CO
CTETEHbI0 Oecriopsaka B (PU3NYECKON CHCTeMe. DHTPOIUS COXPaHSAETCs B JIIOOOM Ipolecce, B
KOTOPOM HEIPEPHIBHO MOJIEP’KUBAETCS TEIUIOBOE paBHOBecHe. BTopoe Havano TepMoIuHaMUKU
YTBEPKAAET, YTO MOJIHAs SHTPOIUS B 000U PEaKIUy HUKOTJa HE YMEHbILAETCS.

SHTPOIIUSA (or rped. €vipomic. — MOBOPOT, MPEBPALIEHHE) — IOHATHE, BIIEPBBIE
BBEJICHHOEC B TEPMOJMHAMHKE JJIsl ONpEICNICHHsT MEphl HEOOpAaTHMMOTO pacCeWBaHUsSI SHEPTHUH.
TepMUH MHUPOKO MPUMEHSAETCA M B APYTHX OOJIACTSAX 3HAHUA: B CTATUCTUYECKOM (M3MKE Kak
Mepa BEpOSITHOCTH OCYIIECTBICHHSI KaKOTO-TMOO MaKpPOCKOIHUYECKOTO COCTOSIHUS, B TEOpUU
uHbOpMaIlMK KaK Mepa HEOMPEeeIEHHOCTH KaKOro-I100 OmbIiTa (MCTBITaHMs ), KOTOPBIA MOKET
UMETh Pa3HbIe UCXO/bI, B HCTOPUUYECKOM HAayKe, I SKCIUTUKAU (PeHOMEHA albTepHATUBHOCTU
UCTOPUM (MHBAapUAHTHOCTH U BApUATUBHOCTU UCTOPUUYECKOIO IIPOLECCA).

SHTPOIIUA (cunepr.) 1. [lapameTp, XapakTepu3yOIIUil CTENCHh OSCIIOpPSIKA B CTPYKTYpE
cucteMbl. 2. BenmuuwHa, OTpakaromas CTENeHb MNPHONMKEHHUsS TPATUCHTHBIX CHCTEM K
TEPMOAVHAMUYECKOMY PaBHOBECHIO. 3. Mepa MOJIEKYIJISIPHOTO Xaoca, AeTpajalui SHEPTHH, Mepa
norepu paboTOCIIOCOOHOCTH TPaJiueHTa ONPEICICHHBIX mapaMmeTpoB cucteMsl (CM. I paduenm).

OHTPONUS OTKPBITOM CIIOKHOW HEJTMHEMHON CUCTEMBbI — 3TO KOJWYECTBEHHBIM MOKA3aTelb
CIIOCOOHOCTH CHCTEMBI K CaMOPETYJISIHH: YeM BBIIIE YPOBEHb CAMOPETYJSIMHU, TEM MEHbIIE
NPUPOCT SHTPOMHH, TEM JOJIbIIE YIEPKMUBAETCS HEPABHOBECHOE CTAIIMOHAPHOE COCTOSIHUE U
OTHOCHUTEJIHOE ITOCTOSIHCTBO BHYTPEHHEN CpEJIbI.

OHTpomnusl SBJISETCS BEJIWYMHON, BECbMa YYBCTBUTEIBHOM K CTPOEHHUIO BEIIECTBA
(cucremsl). IloaToMy y HM30MEpOB — BEIIECTB C OJMHAKOBBIM XHMUYECKUM COCTAaBOM, HO
Pa3IUYHOM NMPOCTPAHCTBEHHOM CTPYKTYPOU MOJIEKYJI, 3HAUEHUs SHTPOIHH MOTYT CYIIECTBEHHO
OTJINYATBHCA IPYT OT JIpyra.

ABJIEHUSI NEPEHOCA - HeoOpaTuMmbie MpOIECCHl TMEPEHOCAa MacChl, DHEPTUH,
UMITyJIbCa, 3apsA]a, MPOUCXOJALIME B CpEeAax BCIEACTBUE JBWKEHHS W B3aUMOJICHCTBUSA
MUKpodacTull. [IpyunHON sBIsIeTCS HaIu4Kue B Cpelie IPaJueHTOB TEMIIEPATyPbl, KOHLEHTpaUl
u 1.0. K 3TUM $BIEHUSAM OTHOCATCS TEIJIO- M 3JEKTPONPOBOAHOCTb, TEPMOIIEKTPUUECKUE
SIBIICHUS, TepMOAU(PPY3Us U Jp.

SAH u UHb - B npeBHEKUTAHCKON (uiocopun U MEAMLIUHE CHMBOJIBI MYXKCKOTO M
KEHCKOTO Hayaja, B3aMMOOTHOIIEHHUS KOTOPBIX SIBISIOTCS MCTOYHHMKOM JKU3HM M BCETO
CYILIECTBYIOLIETO. «SIH» - My»XKCKO€, IIOJI0KUTEIBHOE, CBETIIOE, TBEPAO0E, paunoHabHOE. «HBY -
JKEHCTBEHHOE, TOPOXKJAI0IIEe, TEKyUee, TEMHOE, HpPallMOHAIBHOE.
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