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AHHOTaAMSA

D10 y4YeOHUK M300pETaTeIbCKOr0, TBOPYECKOTrO, CHJIBHOTO
MblieHUuss.  OHO  COCTOMT  W3: CUCTEMHOIO  MBIIIIJICHMUS,
9BOIOIMMOHHOI'O MBIIIJICHWA, MBINUICHUA 4YEpE3 IMPOTHUBOPEYU,
MBIIJICHU A C HCIIOJIb30BAHUEM PECYPCOB, MBIIJICHU A C
WCTIOJIb30BAaHUEM MOJIEJIEN U Pa3BUTUSI TBOPUYECKOTO BOOOpaKEHUSI.
JlaHHasi ~ KHUTAQ  ONMKCHIBAET  BCE  COCTABJIAIOIIAE  STOrO
MblieHuss. OCHOBHOe BHHMMaHHME YIeJIeHO OTpabdOTKe HAaBBIKOB
M300peTaTesIbcKOro MbIIUICHHsI. KHWra paccuMrtaHa Ha IIMPOKUA
Kpyr uuTateiell OT JeTeld A0 B3pPOCIbIX Pa3HBIX BO3PAaCTOB U
CIHeNUATbHOCTEH.
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Co3naHo B MHTEJUIEKTYaJIbHOM U3/1aTesibckol cucteme Ridero

10 y4YeOHMK W300pPETaTeNbCKOTO MBIIUICHUsI, KOTOPOe
TaK)kKe Ha3bIBAIOT TBOPYECKOE, CUJIbHOE, TAJIaHTIMBOE MBIIILIE-
HUE.

N300peraTesbCKoe MBIIUIEHHE COCTOUT U3 CIEMYIONIUX CO-
CTaBJISIIOIIMX: CUCTEMHOE MBIIUIEHHUE, BOIIOLIMOHHOE MBIIILIE-
HHE, MbIIIUIEHUE 4epe3 MPOTUBOPEUUsl, MbIIUIEHHE C UCIIONb-
30BaHHUEM DPECYPCOB, MBIIUIEHHWE C HMCHOJIb30BAaHUEM MOJENEH
Y pa3BUTHE TBOPUYECKOTO BOOOPAKEHUSI.

JlaHHasi KHUIa OMUCHIBAET BCE COCTABJISIIOIIME STOTO MBIIILIE-
HUsl. OCHOBHOE BHMMaHUE yAEIeHO OTpaboTKe HaBbIKOB M300-
PETaTeIbCKOrO MBIIIIIEHHS.

KHura paccuMraHa Ha IIMPOKUN KpYyr 4YUTaTesIed OT AeTer
JI0 B3POCIIBIX Pa3HBbIX CIIENUAIbHOCTEN (OM3HECMEHOB, MOIUTH-



KOB, MEHE/IKEPOB, ITPOESKTUPOBIIMKOB, mpenoaaBatenein TPU3
u T. m). OHa OyaeT moje3Ha TeM, KTO XO4eT OBICTPO MOIyvarh
HOBBIE U/IeV U UMETh Pa3BUTOE TAJTAHTIMBOE MBIIIJICHUE.



BJIATOJIAPHOCTH

S npemuoro Gnaronapex ['eHpuxy AJbTIIy/UIEPY, ABTOPY TEO-
puu peleHus n3ooperareabckux 3aaad — TPU3, moemy yuure-
JII0, KOJIJIETE U IPYTY, 3a TO, YTO OH CO3JAJI ITY YBJIEKATEIIbHYIO
teoputo. [Ipu3HateneH eMy 3a He3aObIBaeMOe BpeMsi, TPOBEICH-
HOE BMECTE C HUM, M 32 TO, YTO OH U3MEHWI MOIO KU3Hb, CIE-
Jan ee pazHooOpasHee W MHTepecHee. HekoTtoprle 3 marepua-
JIOB 9TOW KHUTU OOCYKAAHCh ¢ [ eHprXOM AJIBTIIYJUIEPOM.



BBE/IEHUE

JlaHHBI YYeOHWK CONEPKUT BBejIeHUe, 7 TJIaB, 3aKJIIOUCHHE
U IPUIIOKEHHE.

BBenenne onuceiBaeT npeaHa3HaueHe U CTPYKTYPY KHUTH.

I'maBa 1 onmceiBaeT KayecTBa U COCOOBI pa3BUTHS U300pe-
TaTEJIbCKOTO MBIITUIEHUSI.

I'naBa 2 nocesieHa CUCTEeMHOMY MBIIIICHHIO.

I'naBa 3 paccmaTpuBaeT JiBe COCTaBJISIONINE SBOIIOIMOHHOTO
MBIIUICHUS:

— BBISIBJIEHHE 3aKOHOMEPHOCTE! Pa3BUTHS;

— HUCTOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTE pa3BUTHUS CH-
cTeM.

I'naBa 4 onucbhiBaeT MblIIJIEHUE Yepe3 MPOTUBOpPEUHs, KO-
TOpOE TJIAaBHBIM 0Opa30M KCHOJIL3YET JIOTUKY PellieHUsI HECTaH-
JApTHBIX 3a/ad.

I'maBa 5 mocesieHa oTpabOTKe HABBIKOB MPUMEHEHHS pe-
CYPCOB.

I'naBa 6 npexacTaBnseT METOAbl MOJAETUPOBAHUSI U UX UC-
TMIOJIb30BAHUS JIJIs1 PellieHHs 3a/ay.

I'naBa 7 y4uT KOMIUIEKCHOMY KCIOJIb30BAHUIO BCEX COCTAB-
JISTIONUX U300PETaTeIhbCKOTO MBIIIIICHUSI.

B 3akiioueHHn TpuBeieHBl PEKOMEHJAIMU 1O OTPAOOTKE
HABBIKOB M300pETaTeIbCKOTO MBIIIIJICHHSI.

B npuioskeHusIxX npeacraBlieH aBTOPCKUN pa30op 3a1ay.



Y4eOHMK HamucaH B MOCJIeI0BATEIbHOCTH, B KOTOPOW PeKo-
MEHJIyeTCs OCBauBaTh €r0.

TeopeTrueckasi 4acTh WUTIOCTPUPYETCsS OOJBIIAM KOJIUYE-
CTBOM TPUMEPOB, 3aJa4 M rpaduyeckoro mMarepuana (OKOJIO
200 mpumepoB 1 3a1a4 ¥ okos1o 80 uimocTpanuii). B koHe kax-
JIOM TJIaBbl IPUBOAATCS 3aJaHUS JJTs CAMOCTOSITEITBHOU PaOOTHI.

KHura mpegHasHaueHa JUisl IMAPOKoW MmyOonuku. OHa Takxke
MOeT OBbITh TMoJie3Ha OWM3HeCMeHaM, CTyIAeHTaM, acrMpaHTaM,
nperoaBare/isiM YHUBEPCUTETOB, MHXEHepaM, H300peTaTesisM,
YUYEHBIM U JIIOISIM, PEIIAOIIMM TBOPUYECKHUE 3a1a4M, U 3aHUMAIO-
ummcst TPU3 co crapiimMy NIKOJIbHUKAMH.

Keaar ycnexos, IIOPOFOI7I YUTATEJIb!



I'JIABA 1. IOHATHUE
N30BbPETATEJ/IbCRKROI'O
MbBIIIJIEHU A

Bcezoa cmapaiica cnauana nodymams, a Romom
Ayuue npoOMoNyU.
Altizex A3umos.
«A, pooom»

Mbicab nyscoaemcs 6 ynopsidouenuu.
Immanrosns Mynve

dymamv — 6om camas msdxceras padoma,
U nO3MOMY Mano Knmo 3a Hee OGepemcsi.
TI'enpu ®opo

Haoo pazseusamo ym, uumas MHO20, @ He MHOZUX
asmopoe.
Mapxk ®Paouii Keunmuauan

Pazym ecmv cnocodnocms, oOarowias HAM
NPUHUUNDBL ANPUOPHO20 3HAHUSL.
Hmmanyun Kanm

Conep:xanue riaBbl 1:

1.1. Kauecmea u3o0pemamenvcKozo MulidAeHUS.



1.2. Cnocoovl pazeumust u306pemamensbCKo20 MblUAEHUS
1.3. Konmpoavubie aonpocwt



1.1. KAYECTBA
N30BbPETATEJ/IbBCKOI'O
MbIIIJIEHU A

DT0 MBIIUIEHKE Takke Has3biBaloT CuiibHOE, TBOpYeckoe, Ta-
JanTimBoe win TPU3Hoe MblieHue.

OHO BKJII0UaeT COCTABJIAIOIINE:

— CucreMHOe€ MbIIILJIEHHE.

— JBOJIOIMOHHOE MbIIIJIEHHUE .

— MbinjieHue Yepe3 NPOTHUBOPeYMs.

— MbiiieHne yepes pecypchl (pecypcHoe MbIILJIEHMHE) .

— MblljieHHe 10 MOJEJsIM.

— Pa3Burue TBOpuYeckoro Booopazkenus (PTB).

CucreMHoOe MBIIIIJIEHHE OCHOBAaHO Ha CUCTEMHOM TIOIXOJIE.

[lon cucmemmuvim molurrenuem aBTOp MOHUMAET YMEHUE BU-
JETh COCTaBHBIE YaCTU CHCTEMBI, €€ I1eMEeHMbl, UEPAPXUIO CU-
cmembl, 83aUMOBAUSIHUE DIIEMEHTOB CUCTEMBI, CUCTEMbI C Hall-
CUCTEMOM M OKPYXAIOILEN CPelor, YUET U3MEHEHUHN 60 8peme-
HU Wl NO YCA08UI, UCIOPUUECKOe pazsumie , IeTI0UKY 10 nocma-
HOBKe Ueau, 8ulsi8AeHUsl nompeOHocmell, TIOCTPOEHUE (PYHKUU-
OHANBHOU MOoOenu, JEPEBA NPUHUUNOS OeliCmeusl, CUCEMHbII
ypogerv. CUCTEMHOE MBIIIUIEHUE PACCMOTPEHO B IJ1aBe 2.

Isoarouuonnoe movluinenue (rinaBa 3) UMeeT JABE COCTaBJIs-
IOIIIHE:



a) Buvisigaenue 3axkonomeprocmeii pazeumust (TPEHIOB) B JIIO-
OBIX SIBIIEHUSIX, HAIPUMEP, KaK 3TO JIEJIAETCS B TECTaX Ha JIOTUKY
wi [Q (Harpumep, NOCIEA0BATEIbHOCTD: TPEYTOIbHUK, KBaJI-
par, NATUYTOJIbHUK. .. YTO Aajiblie?).

0) Hcnonvzoearue 3axonomeprocmelt pa3eunus UCKYCCHeEeH-
HBIX cucmeMm JJIs1 Pa3BUTHSI KOHKPETHOW CHCTEMBI.

Mpvuunenue uepe3 npomugopeuusi — IpeyCMaTpuBaeT Bbl-
SIBJICHUE U pa3pelleHre POTUBOpeuni (11asa 4).

Pecypcnoe mvuiunenue — 310 yMEHUE BBIABIIATH U UCIIOIB30-
BaTh pecypchl (r1aBa 5).

Mooeauposanue (rnaBa 6) — 3710 yMeHHE pelaTh 3aJauu
C TIOMOILIBI0 MOJENIMPOBAaHUA. YacTO UCIIONb3YETCs MBICIUTEb-
Hoe MonenupoBanue. B TPU3 monennpoBanue oCyniecTBIIsSIeT-
CA C TMIOMOUIBIO BETIOJIEN, MAJICHBKUX YEJIOBEYKOB, KOMIIOHEHT-
HO-CTPYKTYpPHOE M (PyHKIIMOHAJbHOE MojenupoBaHue. [lomu-
MO Pa3JIMYHBIX METOJOB MBICJIUTEIBHOTO MOJIETUPOBAHUS Kea-
TEJIbHO BBIMOJTHATH MPOCTENIIINE MOAEN U3 KAPTOHA, IIACTUIIN-
Ha U T. 1. sKearesbHO UCIOIb30BaTh PAa3/IMUHbIE BUbI MaTEMa-
TUYECKOTO ¥ KOMIIBIOTEPHOTO MOJEJIMPOBAHUS.

PTB natieneHo Ha ynpag.ieHue ncuxo102uecKoil uHepyuerl .
Jnst pa3BUTHSI TBOPUECKOTO BOOOpPAKEHUSI UCTIONB3YIOTCSl BCE
u3BecTHble B TPY3 npueMsl 1 METOABI, TPUMEH 1 KOTOPBIX B OT-
JEJIbHOCTU WA KOMIUIEKCHO TIOMOKET 3HAUYUTENIbHO PaCIIPUTD
TBOpUYECKOe BOOOpaxeHHe uenoBeka. B naHHOW KHuUre He Oy-
ayT uznoxeHsl Matepraibl PTB. Onu nogpo6Ho onucans B [2]
u [13].



1.2. CIIOCOBbBbI PA3BUTUA
N30BbPETATEJ/IbBCKOI'O
MbIIIJIEHU A

N300peTaresibcKoe MBIIIJICHUE Pa3BUBAETCS C TIOMOIIIBIO TIO-
CTOSIHHOTO TIPUMEHEHMS KaX0ro U3 OMMCAHHBIX BUJIOB.

CucmemHoe muluinreHue pa3BUBACTCS HUCTIONb30BAHUEM CU-
CcmemHo20 nooxooda (2aaea 2):

— YMEHUS BUACTh UEPAPXUIO CUCTEM;

— 83AUMOCBS3U U 3AUMOBAUSHUS OTACIBHBIX YaCTe CHCTe-
MBI Ha CUCTEMY, CUCTEMBI Ha HAJICUCTEMY Y OKPYKAIOIIyIO Cpefy,
00paTHOE B3aMMOJICUICTBUE;

— YYeT JIOOBIX UBMEHEHULI 80 BPeMEHU U NO YCAO8UI), BBI3BAH-
HBIX GAUSHUEM W 83AUMOBAUSIHUEM

— ucmopuueckoe pazeumue;

— NOCMAaHo8Ka uenei,

— BBISIBJICHUE U TIPOTHO3UPOBAHUE NOMPEOHOCMELL,

— TIOCTPOEHUE PYHKUUOHANLHOU MOOeU;

— BBISIBJIEHUE NPUHUUNA O€liCIEUsl CUCTEMBI;

— MOCTPOSHUE CIMPYKMYPHOU U NOMOKOBOL MOOeAU;

— ompeeNieHne padomocnocOOHOCMU U KOHKYPEHMOCNOCOO-
HOCMU CACTEMBI.

DeoaroyuonHOe MbluLaeHUe PA3BUBACTCS GblsIGACHUEM 3AKO-
HOMepHOCMeli B Pa3IMYHBIX SIBJIEHUSX, CUCTEMaXx, IMpoIleccax,



MOCJIEeAOBATENIbHOCTSIX U UCHOJIb30BAHUEM 3AKOHO8 DA36UNUs
uckyccmeernvix cucmem (riaBa 3) i MPOTHO3UPOBAHUS Pa3-
BUTHS STUX CHCTEM.

Mpvlunenue uepe3 npomugopeuuss pa3BUBAETCS BbISBICHU-
€M U pas3pelleHrueM MpoTuBopeuni (raasa 4).

Pecypcroe mvltuunenue pa3BUBAETCS BbISIBIEHUEM U UCTIOJb-
30BaHUEM PECYPCOB (IJ1aBa J).

Mooeauposanue pa3BuBaeTCsi MOCTPOCHUEM MBbICIEHHBIX,
KOMIBIOTEPHBIX U BEIIECTBEHHbIX MOJEJIEN 1Jisl pelleHus onpe-
JeJICHHBIX 3aa4.

TBopueckoe BooOpakeHHe Pa3BUBACTCS C TIOMOIIBIO CIie-
IUaIbHBIX TTpUeMoOB U MeToioB PTB, ureHus HayuHoul daHTa-
CTUKHU U OIIEHKW Hay4YHO-(haHTACTUUECKHUX MTPOU3BEACHUM.



1.3. KOHTPOJIbHBIE BOITPOCBI

— OnummTe KayecTBa N300peTaTeIbCKOro MBIIIUICHHS.
— YT0 Takoe CUCTEMHOE MBIIIJIEHUE?

— YT0 Takoe 3BOTIOLIMOHHOE MBIIILIEHUE ?

— YT0 Takoe MBIIUIEHUE YEPE3 IPOTUBOPEUUs?

— Y10 Takoe pecypCcHOE MBIILICHUE?

— YT0 Takoe MoaenupoBaHue?

— Kak pa3BuBaetcst TBopueckoe BooOpaskeHue?



IJIABA 2. CHCTEMHBIN ITOIXO /1

Kozoa 0onzo ecmampusaewvcs 8 6e30ny, 0e30na
HAUUHAEM 6CMAMPUBAMbCSL 8 Medsl.
@puopux Huuywe

Camas 60abwas 2aynocmv — 3mo 0eAamsv mo iice
camoe u HAdesiMbCsl HA OpY2oli pe3yavbmam
A. Ditnumeiin

Coaep:xanue rjiaBbl 2:
2.1. Hecucmemmnuwliii no0xoo
2.2. OcHoéHble ROHAMUSL CUCIEMHO020 NO0X00a4

2.2.1. CucreMHOE MBIIIITICHIE

2.2.2. Cucrema

2.2.3. Uepapxus

2.2.4. B3auMoCBsI31 U B3aUMOBJIASIHUE

2.3. Cucmemnocmo
2.3.1. OO61ue moHATUA
2.3.2. O1cyTCTBHE CUCTEMHOCTH

2.3.3. DBOMIOLIMOHHOE Pa3BUTHE

2.4. Cucmemmnuwlii onepamop
2.5. Yuem sausinuii



2.6. /lunamuueckoe npozpammuposanue
2.7. IIpumepuol

2.8. Bvigooul

2.9. Camocmosimenvnas paooma

2.9.1. KoHTposbHBIE BOITPOCHI
2.9.2. Temsl 10K1a10B U pedeparon
2.9.3. BeimosHuTe 3a1aHus



2.1. HECUCTEMHBIN MO JIXO/I

[TpuBeemM mpuMepbl HECUCTEMHOTO TTOAXO/IA.

Ipumep 2.1. Ilputua o ciaenmax

K cnenbiM nofseny no odepeau CJAOHA U MPOCHIIU OMKCATh,
YTO 3TO Takoe (puc. 2.1).

OnvH W3 HUX TMOTPOTajl HOTY M CKa3all, YTo TO YTO-TO KPYT-
JIO€ U TOJICTOE, TIOXOXkee Ha CTOoJO.

Jpyroii morporan Xo00T U CKa3all, 4TO 3TO YTO-TO TMOKOe,
MOXO’Kee Ha 3MeEI0.

Tpetuii noTporai XBOCT U CKa3aJl, 4TO ITO YTO-TO TOHKOE, TIO-
XO’Kee Ha BEPEBKY.

YeTBepThlii MOTpOrai 00K M CKas3all, 4To 3TO MOXOXKE Ha CTEHY.

Puc. 2.1. Cnenupt!

! Pucynok c caiita URL: http://www.perunica.ru/raznoe/5649-pritcha-pro-slona-i-



https://ridero.ru/link/rCX9fbXFHYjdwl

DTO TUMUYHBINA IPUMEP HECUCTEMHOTO MBIITUIEHUSI.

Bcnomaum mug o Mupgace.

IIpumep 2.2. Mugac

Happ Mupac ¢ moyeToM NpUHSAT B CBOEM ABOPLE YUMUTEIS
Huonuca Cunena, orcrasiero ot [lnonuca. B Harpany nonuc
npeyioku1 Muaacy BeiOpath cede 000 1ap.

Muiac BOCKJIMKHYII:

— O, Benukuit 6or J[luoHuc, caenail Tak, 4YToObl Bce, K 4emMy
TIPUKOCHYCh, TIPEBPAIIAJIOCh B YUCTOE, OJiecTsIIee 30J10TO!

Mwujac He Toaymal, 4To MUIA W ero OJM3KUEe TOXe OyayT
MIpPEeBpAIaThCs B 30JI0TO.

IIpumep 2.3. llITpad

Bogurens omrrpadgoBaiy 3a nepeceyeHne CIuIOMHON MOJIOCH!.
CaezieHust 00 TOM PabOTHUKAM JIOPOKHOM TIOJUIMH COOOIIIIIA
KMHOKaMepa.

Oxkazasioch, YTO CILIOUIHYIO MOJIOCY MEpPeceKia TeHb aBTOMO-
OuJis, a He caM aBTOMOOWITH (puc. 2.2).2

slepcov-dlya-teh-kto-lyubit-v-spore-iskat-istinu.html

2 I'MB[] npusHana ommOKol mrpad 3a TeHb, KOTOpask «IepeceKia» CIUIOMHYIO
nosocy URL: https://ria.ru/incidents/20160829/1475509363.html (mpumep npucian
Anarommii ['vH).


https://ridero.ru/link/rCX9fbXFHYjdwl
https://ria.ru/incidents/20160829/1475509363.html

Puc. 2.2. Ilepeceyenue CrIONIHOM MOJIOCH



2.2. OCHOBHBIE NIOHSATUSA
CUCTEMHOTI'O IMMOJIXOJIA

Yacro, pemas 3ajaud UM UCCIENysl KaKylo-TO CUCTEMY, MbI
TIOXOKU Ha 3TUX CJIeNIoB. Mbl paccMaTpuBaeM TOJILKO MaJieHb-
KYI0 4acTh 3aJa4d WM YacTh CUCTEMBI, a 3TOr0, KaK MpaBUJoO,
OBIBAET HEJOCTATOUYHO. MBI J1ake HE BCerja 3HAeEM ee COCTABIIS-
IOILKE — MTOJCUCTEMBI, a TeM O0JIee YacTU STUX COCTABJISIOIINX —
TIOATIOJICKCTEMbI, He BUIUM, KyJla BXOIUT AaHHas cucTema. Bee
9TO MOKAa3bIBAET OTCYTCTBHE CUCTEMHOI'O TIOAXO/A.

Huke npuBeseM OCHOBHBIE TIOHSITUSI M COCTABHBIC YacTU CH-
CTEMHOTO TIOAXO/IA.



2.2.1. CACTEMHOE MbIIIJIEHUE

CucremMHoe MbIILIEHHE — 3TO MBbIIJIEHUE, KOTOPOE WC-
MOJIB3YET CUCHEMHbI NOOX00 W SIBISAETCS OJHUM W3 dJIeMeH-
TOB U300PEMAMENbCKO20 MbIUACHUSL.

CucreMHBII OIXO0/] — pACCMOTPEeHHE 00BEKTa KaK 11eI0CT-
HOT'O MHOKECTBA 9JIeMEHTOB B COBOKYITHOCTY OTHOIIIEHUH U CBSI-
3eil MeXJIy HUMH, TO €CTh PaCCMOTpPeHHe OOBEKTa KaK cucme-
Mbl.

OCHOBHBIM OOBEKTOM PACCMOTPEHHUSI B CUCTEMHOM TOAXOJIE
ABJISIETCS CHCTEMA.



2.2.2. CUCTEMA

Cucrema (OT JIATMHCKOTO «SYystéma», OT TPEeYecKoro
«0VOTNUO» — «COCTABJICHHBII», 1IEJIOE, COCTABICHHOE M3 Ya-
CTel, COeIMHEHUE) — ITO MHOXKECTBO 3.1€MEHIMO08, B3aUMOCBSI-
3aHHBIX ¥ B3aMMOJICHCTBYIOIINX MEXJIy COOOH, KOTOphie 00pa-
3yI0T €IMHOE Uenoe, 0ONaIaolee ceolcmaeamu, He TIPUCYIIIMU
COCTABJISIIOIIMM €T0 JIeMEeHTaM, B3ThIM B OT/AEIbHOCTH.

Takoe  CBOWMCTBO Ha3bIBAIOT CHCTEMHbII 3¢h-
peKxT Wi SMepPAKEHTHOCTD.

AMepaKeHTHOCTD (0T aHTI. «Emergent» — BO3HUKAIOIIWM,
HEOXUJJAHHO TIOSIBJISIIONIMIACS) B TEOPUM CUCTEM — HAJIMUUe
y KaKou-JTMO0O CUCTEMBI OCOOBIX CBOKMCTB, HE TIPUCYIITUX €€ TOJI-
cucteMaM U OJIOKam, a TakKke CyMMe 3JIeMEHTOB, HE CBSI3aH-
HBIX OCOOBIMU CHUCTEMOOOPA3YIOIIUMU CBSA3SIMU; HECBOITUMOCTD
CBOWCTB CHCTEMBI K CyMMeE CBOICTB €€ KOMIIOHEHTOB; CHHO-
HUM — «CHUCTEMHBIN 3(PheKT»>.

IIpumep 2.4. CamoJiet

CamorieT cOCTOUT U3 KPbLIbEB, (DIo3esisiKa, IBUraTeis, Iaccu
uT. I

Hwu onuiH U3 3TUX 371eMEHTOB He 00J1aJ]aeT CBOMCTBOM JIETATb.
CoeMHEHHBIE B €OUHYIO CLUCMEMY — CAMOJIET, SJIEMEHTHI TPU00-
pesiu HOBOE CBOICTBO — JIeTaTh — CHCTeMHBIN 3h(peKT.

IIpumep 2.5. Ilpeasio:xeHue (B s3bIKe)

3 DMEPIKEHTHOCTh — MaTepuas u3 Bukuneauu.



[TpeanioxeHne COCTOUT U3 €108 U CROCOOA NOCMPOEHUs. NPeO-
NOINCEHUSL — 2DAMMAMUKU .

Hu oqviH M3 3TUX 371eMEHTOB He 00JaJiaeT CBOWCTBOM BbI-
pa3uth MbIC/b. COeJUHEHHbIE B €IMHYIO CUCTEMY — MpeJIoKe-
HHe, TPUOOPETAIOT HOBOE CBOMCTBO — MbIC1b — CHCTEMHBI 3(p-
¢exr.

[Tpennoxenue — yeaocmno. OHO aBTOHOMHO M MMEET CBOU
3aKOHOMEPHOCTH Pa3BUTHS — Pa3BUTHE IPAMMATUKH.

B npennoxennu nokazaHa B3aMMOCBSI3b OTAEbHBIX CJIOB, UX
CBOKCTBa, OOHAPYXKUBAaEMbIe B UX OTHOIIIEHUU JPYT K JIPYTY.

IIpumep 2.6. Teaedron

TenedoH cocTOUT U3 MUKPOPDOHA, HaAYUWHUKA, KAa8uamypbl,
oucnaesi, namMsimu v T. .

Hwu oivH 13 3THX 3/IEMEHTOB He 00J1a/IaeT CBOMCTBOM Tepe/ia-
BaTh 3BYK Ha pacctossHud. CoeIMHEHHbIE B €ANHYIO CUCTEMY —
TesiepoH, JIeMEHTHl IPUOOpeTu HOBOE CBOMCTBO — nepedasams
36YK HA paccmosiHuy — CACTEMHBIN (P eKT.

IIpumep 2.7. Anropurm

AJropuT™M — 3TO ONpeAeeHHbIN MOPSIOK BBHITIOTHEHUS pa3-
JIMYHBIX OTepaIvii, MPUBOASIIMN K KOHKPETHOMY Pe3yJIbTary.

AJITOPUTM COCTOUT U3 OTIEIBbHBIX Onepayiii, BHITOITHSIEMBbIX
B ONPEJIEIIEHHOM HOpsiOKe.

Kaxnas w3 onepanuii u MopsaoK UX BBHITIOJTHEHUS B OTIE/b-
HOCTU HE TMPUBEAYT K HeoOxomumomy pesynbraTy. CoeauHeH-
HbIE B IUHYIO CUCHIeMYy — AITOPUTM, KOTOPBIA TPUOOpPET HOBOE
CBOUCTBO — KOHKpemHblil pe3ynvman — CACTeMHbIH 3 eKT.



YacTo Takoe CBOMCTBO TaKKe HA3bIBAIOT CHHEPreTH4ecKuil
3(peKT (0T rped. «GUVEPYOG» BMECTE JIEHCTBYIOIIHI) — BO3-
pactanue 3(pPeKTUBHOCTH JIEATETLHOCTH B pe3yJIbTaTe MHTErpa-
IIUH, CTTUSTHUSI OT/IEJIbHBIX YacTel B €IUHYI0 CUCTEMY 3a CUET TaKk
Ha3bIBAEMOTO CUCTEMHOTO 3 eKTa.

Cuneprust (rped. «ZVvepyLo» — COTPYIHHIECTBO, COMEH-
CTBHE, [IOMOIIIb, COy4YaCThe, COOOITHUYECTBO; OT Iped. «ZVV» —
BMeCTe, Iped. «EPYov» — Jeno, Tpyd, padorta, (BO3) jei-
CTBHME) — CYMMHUPYIOIIUI 3(P(PEKT B3aMMOAEHCTBUS JIByX WU
Oonee (HaKTOPOB, XaPAKTEPUYIOIIUNACS TeM, UTO WX JICHCTBHE
CYIIECTBEHHO MPEBOCXONUT (PPEKT KakJOro OTAEIbHOIO KOM-
MIOHEeHTA B BUJIE UX MIPOCTOM CyMMBbI*.

IIpumep 2.8. Cuneprernueckunii 3pgexr

OOMeH BemaMu He IPUBOAMT K CHHEPreTnIecKomMy 3 deKTy,
TaK KaK UX OCTAETCSI CTOJBKO ke, CKOJIBKO 1 Obu10. OOMeH ues-
MU MIPUBOIUT K CUHEpreTrieckomMy 3(h(eKTy, Tak Kak B pe3yJib-
TaTe y OJHOrO YeJOBeKa UJIel CTAHOBUTCS OOJBIIIE.

4 CI/IHepFI/IH — Marepuall u3 BI/IKI/IHGHI/II/I.



2.2.3. UEPAPXUA

Onwuiuem nepapxuio cuctemsl (puc. 2.3):

— cOOCTBEHHO, cucmema;

— ee noocucmemut;

— Hadcucmema,

— BHEWHAS cpeoa.

Mo:xHO paccMaTpuBaTh MHOTO YPOBHEH MOJACUCTEM U HAJICU-
creM. HeoOblyaiiHO Ba)XHO 3HaTh COCEJHUE CHUCTEMbl U BHEII-
HIOIO cpeny. Takum 00pa3oM, CUCTEMHOE MBIILIEHUE JOJKHO
paccMmarpuBaTh HepapXuyecKue CHCTeMHbIe YPOBHH .

HaacucTema

Cucrema

— IToacHcTeMa

BuemHnAA cpeaa

Puc. 2.3. CucremHble ypoBHU



IMoacucremMa — COCTaBHbIE YaCTH CUCTEMBI.

Hapacucrema — 310 00BEKT, Ky/ia BXOIUT CUCTEMA B KAYECTBE
HIO/ICCTEMBI.

Hepapxusi MoxeT umeTh Oojiee BBICOKME PaHTU, Halpumep
HaJHaJCUCTeMa, U OoJiee HU3KKUE PaHTH, HAIpUMep MOJIOICH-
crema.

Hannancucrema — 310 00BEKT, Kyla BXOAMT HAJACHCTEMA,
a TMOJMOICUCTEMA — TO JIEMEHTHI, U3 KOTOPBIX COCTOUT TOJICH-
creMa. KoimmuecTBo paHroB MOXkeT OBITh JIOCTAaTOYHO OOJIBIIOE.

IIpumep 2.9. Komnbrorep

Cucrema — nepcoOHaJIbHBIM KOMITBIOTEP.

[MoncucTeMsl: cUCTEMHBIN OJIOK M YCTPOMCTBA BBOJIA — BBIBO-
na (HarpuMmep, KJIaBuaTypa, Mbllllb, MOHUTOP, TPUHTEP, CKAHEP,
Kamepa M T. I1.).

[MonnoncucreMsl CUCTEMHOTO OJI0Ka — 3TO TMPOIECCOp, Ma-
TepUHCKas TUlaTa, BUAEOKApTa, ONepaTuBHAs MaMSTh, KECTKUIA
JIVCK, INCKOBOJI, 3BYKOBasl KapTa, ceTeBasi KapTa, OJIOK MUTAHUS
uT. I

Hancucrema — KOMITBIOTEPHBIE CETH U T. 1.

Hannancucrema — 310 BceMupHasi ayTHHA, UHTEPHET.

BHemHss cpea — 310 cpesia, B KOTOPOUM HAXOMUTCS KOMITBIO-
Tep, HallpuMep MOMELIEHUE, BO3AYX U T. [I.

Ipumep 2.10. Tenedon

Cucrema — tenedoH.

[oacucrempl: MUKpPOOH U HAYIIIHUK, KJIABUATypa, IUCILIEH,
naMsTh U T. II.



[MoanoacucTemMbl — 3TO NIEMEHTHI, U3 KOTOPHIX COCTOSIT MUK-
poOH, HAYIIIHKK, KJIABUATYypa, IUACIUICH, TAMSTh U T. 1.

Hapncucrema — ATC, TenedoHHble c€TH U T. 1.

Hapnancucrema ATC — 310 permoHasibHasi U MUpOBasi Tejie-
(ponHas cetp.

BuemHsisi cpeaa — yaiie Bcero, nmomelieHre u BO3ayX.

IMpumep 2.11. ABTOMOOHTH

CucreMa — aBTOMOOUIIb.

[oacucremsl: KoJieca, qBUraTes b, OEH300aK, CUCTEMa YITpaB-
JICHUS U T. 11

[Moamoncuctemsl 1BUTATENS — 3TO MOPIIEHb U HUJIMHIP, Ia-
TYH, CB€Ya, KJIaraHbl, KOJIEHYaThIi BaJl, KapTep U T. .

Haacucrema — gopoxkHoe IBHKEHHE, K KOTOPOWM OTHOCST-
Csl: JOPOTH, aBTO3AMPABOYHBIE CTAHIIMU, ABTOCTOSIHKY, CUCTEMa
yIpaBJieHusl IBUKEHUEM, rapaku, PEMOHTHbIE CITy:KObI, 3aBOJIbI
M3rOTOBUTENIN U T. .

Hapnancucrema — 310 pernoHajibHasi U MUPOBAsi CETh JIOPOXK-
HOTO JIBUKCHHSI.

BHemHsis1 cpefia — OTKpBITOE MPOCTPAHCTBO U aTMOC(epHbIE
SIBJICHMSI.

IIpumep 2.12. [lepeBo

Cucrema —aepeBo (puc. 2.4).

[Moacucremsl: CTBOJ, KPOHA U KOPHHU.

[MonnoacrcTeMbl KPOHBI — BETBU.

V BeTBel UMEIOTCSI CBOM MOJCUCTEMBI: JINCThS, TIIO/BI.

VY JIUCTbEB UMEIOTCSI TIOACUCTEMBI: YEPEIOK, TPOKUIIKU, TKa-



HM JIMCTa (CTPOEHME JIUCTA TIOKa3aHo Ha puc. 2.5 u 2.6).
Hancucrema — 310 s1ec.
BHemHss cpena: 4151 KOpHER — 3TO MOYBa; /17151 CTBOJIA U KPO-
HbI — BO3/IyX U aTMOC(hEpHbIE SIBJIEHUS.

Hagcucrema

Puc. 2.4. Uepapxus nepesa



Puc. 2.5. Tlonepeunsiii pa3pe3 Jmcra’

KNETOMHOE CTPOEHWE NWUCTA

JNucronas Mounepermuii paspes ancra
TABCTHIR

Yerunie ¢ OKpyAaOmHME

SN0 KACTKAME KOGHII

Puc. 2.6. Kiietounoe crpoenue mcra’

3 http://tomatosphere.letstalkscience.ca/Resources/library/Articleld/5028/

specialized-cells-of -the-leaf-system.aspx
6 https://biologydictionary.net/leaf-cell



https://ridero.ru/link/pZl_ryxS3ofUPQ
https://ridero.ru/link/pZl_ryxS3ofUPQ

2.2.4. BzanMocBsI31 U B3aUMOBJIMsSIHI €

Ho Tonmpko 3HaHMS 3THUX ypoBHeH HepoctaroyHo. HeoOxo-
JUMO YUYUTHIBaTh BJIMSTHME TIOACHUCTEM Ha CUCTEMY, CUCTEMBI
Ha HAJICUCTEMY U OKPYXKaIOIIyIo Cpely, 1 0OpaTHOe BO3JEHCTBIE
HAJICUCTEMBI ¥ OKPY:KAIOIIEN Cpeibl Ha CUCTEMY U MOJICUCTEMBI.
bBe3 ydeTra 3TUX BIMSHWIA MBI HE TOJBKO CIeIaeM TUIOXO pado-
TAIOIIYI0 CUCTEMY WJT BOOOIIE HepaOOTOCTIOCOOHYI0, HO MOXKEM
OKazaTh OTpHIIATEIbHOE BO3EUCTBUE Ha MOJICUCTEMBI, COCETHHE
CHCTEMBI, HAJICUCTEMY WUJIH OKPYKAIOIIYIO CPEe/Ly.

[okakem B3aUMOBJTUSIHUE TIOICUCTEM Ha CUCTEMY, CUCTEMbBI —
Ha HaJICUCTeMY U OKPY:KAIOIIyI0 Cpelly Ha puMepe Aepena.

IIpumep 2.12. /IepeBo (mpoposkeHue).

Bup nepeBa u ero nojcuctem CyIiecTBEHHBIM 0Opa3oM 3aBU-
CUT OT OKpyXkaioieil cpenbl. Tak, Ha ceBepe U BHICOKOTOPHBIX
palioHax pacTyT, HalpuMep, KapJIMKOBbIE aepeBbs (puc. 2.7),
B IyCTbIHE — pacTeHUs, CIIOCOOHBIE 3amacaTh Biary (CyKKYyJIeH-
ThI), HAIIPUMEP KaKTYChI, 3aMacaloliye Biary B creoisix, ajnod —
B COYHBIX JIUCTBSIX (puc. 2.8).

OT yc/I0BUI BHEIIIHEN CPE/bl 3aBUCAT U MOJCUCTEMBI pacTe-
HUit. CyKKYJIEHTbI UMEIOT MSICUCTO-COYHbIE CTEOH, JIUCThs WIN
KOPHEBHIIIA, JTYKOBUIIbI, KIIyOHU, CIIOCOOHBIE 3ariacaTh 1 JI0Jroe
BpeMs1 OepeskHO UCTIONIB30BaTh 3araceHHyo Boay. Koxuria creo-
Jiell ¥ JIUCThEB CYKKYJICHTOB TOKPbITA JACTUYHOMN JIAKOMOI00-
HOW TUIEHKOM — KYTHKYJIOM, XOPOIIIO OTpaKalolell COTHEeUHbIe
ayuu. Kaktyc coOupaer Biary u u3 Bo3yxa, IyTeM ee KOH/IEeH-
Ccalliy Ha BOJIOCKAX M KOJMIOUKaX (apeosax), o0Imast riomiap KO-



TOPBIX TOJIy4YaeTcs1 O4eHb OOJBIION.

B cBoI0 ouepesib pacTeHus BIUSIOT U Ha OKPY:KaIOIyI0 Cpejy,
BBIJIEJISIS1 WUTH TTOTJIOIIAst U3 aTMOcepbl KUCIOPOJ, WU YIJIEKUC-
JIbI Ta3 B pa3lInyHOEe BpeMs CYTOK (puc. 2.9).

Puc. 2.7. Tynnpa

Puc. 2.8. PacTuTenbHOCTb IIyCTHIHU



@OTOCHUHTES B KNETKAX 3ENEHbLIX PACTEHWUM

[y micy

;
T mataamaeren - \ KHCT0POL

OB IbHBE COOM

Puc. 2.9. ®orocunres

IIpumep 2.13. Mopckas uryaHa

Mopckas uryana ooutaeT UCKTIOUUTEbHO Ha [ amanarocckux
octpoBax. OHa nUTaeTCsi MOPCKMMHU BOAOPOCISIMUA U UIMEET YHU-
KaJIbHYIO CPe/Ii COBPEMEHHBIX SIIEPUL] CTIOCOOHOCTH TIPOBOJNTH
1071 BOfION OKoJIo yaca. OHM Hay4YHMJIMCh 3a[IePKUBATh IbIXaHUE
Ha 3TOT CPOK, 3aMeIATh IOl BOIOW CEpeYHBI PUTM M ITyC-
KaTb OTTOK KPOBHU TOJIBKO K KM3HEHHO Ba)KHBIM OpraHam. DToO
MIPOM3O0IILIO B Pe3yJIbTaTe BOMIOMMOHHBIX H3MEHEHHUH Criocoda
MUTaHUS — TUIIA JOOBIBAaeTCs B BoAe (MOpPCKHME BOAOPOCTH),
a He Ha cyIe. DTo MprMep MPUCTIOCOOIEHNs K BHEIITHEH cpefe.

Y MOpcKuX uryaH Ha cylIie 1 Boie €CTb MaJIeHbKHE TOMOIIHH-
K1 — KpaObl ¥ peiObI a0yaesbayd. DT0O YUCTIIIBIIUKH, TUTAIOIIH-
ecsl mapa3uTaMu, JOCTABJISIONIMMU MOPCKUM SIITIEPUIIaM HEMAJIO



poosIeM.

DTO NpUMep CaMOOPTraHU3YIOLIENCS CUCTEMBI.

Takue CBSI3M UMEIT MPUYUHBI U CJIEACTBUS, WX Ha3bIBa-
10T IPUYUHHO-CJIECTBEHHbIE CBA3M.

IIpumep 2.12. [lepeBo (IpOIOTKEHUE).

[loueMy Ha ceBepe U B BBICOKOTOPbE PACTYT HU3KHKE (Kapiu-
KOBbI€) JlepeBbs, crensmuecs no 3emie? [loromy yro nepuos,
KOI7Ia OHM MOTYT PacTH, OYeHb KOPOTKUM, 3UMOU OYEHb CUJIb-
HBII XOJIOJ U CUJIbHbIE BeTpbl. IIpuuuna — 310 CUIbHBIE MOPO-
3bl U BETPHI, a €/1€0cmeue — YTO JIEPEBbsl HU3KKME U CTENIOTCS
BJIOJIb TIOBEPXHOCTU 3eMJIU. DTO U CEeTh MPUUYUHHO-CJIEICTBEH-
Hasl CBAA3b.

JlepeBbsi BBIKMBAIOT B TAKOW CHJIBHBIA MOPO3, TaK KaK OHHU
MOJTHOCTBIO YKPBITHI CHETOM. B pesynbTrare AeicTBHs MOPO30B
pacTeHus 3aKaJISIOTCSI, CTAHOBSTCSI MOPO30YCTOMUMBBIMU, YBe-
JIMYMBAETCS COAEPKaHKE caxapa U UBMEHEHHE COOTHOIIIEHUE €TO
KOMIIOHEHTOB — CaXxapo3bl U ITTIOKO3bl. 3a0JIT0 JI0 CUIIbHBIX MO-
PO30B, eIlle B OCEHHEE BpeMsI KJIETKH JePEBbEB 00E3BOKIBAIOT-
cs1, 3arMaceHHble KpaxMaJsibHbIe MUTATEbHBIE BEIeCTBa MpeBpa-
HIAI0TCA B caxapa, CBA3bIBAIOLIME BOY, YTO IPEJOTBPALLAET pa3-
PbIB KJIETOK, KOTOPBIA MOT OBl TPOM30UTHU TIPU CUIIBHBIX MOPO-
3ax.

[Tpocnenute caMOCTOSATENBHO MPUYMHHO-CIIEICTBEHHbIE CBSI-
31 3BOJIIOLIMY TaJ1allarOCCKUX Ur'yaH.

IIpumep 2.14. Beryn

Ecnu moctaBuTh 11e71h OETYHY — I0O€1a B COPEBHOBAHUSIX, TO



JIOTHYHO TOBOPHTB, YTO OH JIOJDKEH OekaTh KaKk MOXKHO ObICTpee.
Ho uT0 mpoun3oiifer, eciiv ClIOpTCMEH Ha [UIMHHYIO TUCTAHIIUIO
HayHeT ObICTPO Oexkath ¢ camoro ctapTa? OH OBICTPO BBIIOXHET-
Csl M1 MOJKET He JIOUTH JI0 KOHIIA AUCTAHIIUY.

Bcnomuute ctuxu Bragumupa Beiconkoro:

Jecsmob muvicsiu u 6cezo 00uH 3aoez

ocmancsi.
B smo epems naw beckyonukoe Onez
3A3HANCSL.

A, mon, 6onen, bionnemenio, Hemy Cu.

H ceunyn.

Bom naw mpenep mme mozoa u npedroxcun:
oezu, mon.

A dic Ha OnuHHOU Ha OUCMAHUUU NOMDY,

He OXHyY.

IIpobezy acezo, Obimb modicem, nepavlii Kpye —
U COOXHY.

Ho cyposo mpenep mne: Ymo 3a dena?

Mon, Haoo Peos,

I'naenoe, umobvl 6onst mym Ovina

K nooeoe.

Bons eoneii, ecau cun neenposopom,

a s yenekcs,

A peanyn Ha decsimo Mol KAK HA NSMbCON, —
U CNEKCSl...

ITO TUIUYHBIN npuMeEp NMNpUINHHO-CIICACTBEHHbIX CBSI3EM.



[ToyeMy criopTcMeH He CMOT 3aKOHYMThH JUCTAHIMIO (c.1e0-
cmeue), IOTOMY 4YTO eMy He XBaTWiIO CUJl OexaTh ¢ OOJBIION
CKOPOCTbIO (npuuuHa).

BbIsSIBUB MpUYMHY U yuTS €e, MOXXKHO M3MEHUTDH CJIEACTBUE.
CoOTBeTCTBEHHO, HEOOXOAMMO BHIOMpATh APYIYI0 CTPATETHIO
U TaKTHUKY Oera.



2.3. CUCTEMHOCTD

2.3.1. O0ume NOHATHA

[ToHsITHE CMCTEMHOCTU BHITEKAET U3 CUCTEMHOTO TOAXO/A.

CHCcTeMHOCTD — 3TO CBOICTBO, 3aKJII0UaoIeecst B COraco-
BaHWMM BCEX B3aMMOCHCTBYIONINX OOBEKTOB, BKJIIOUAsT OKPYKa-
o11yIo cpeny. Takoe B3auMoAeicTBre JOMKHO ObITh MOJIHOCTHIO
cOanaHCMPOBaHO.

O6vexm Oyoem 8bINOAHEH CUCIEMHbIM MO020a U MOAbKO MO-
20a, KOrJja OH OTBEYAET CBOEMY IpeTHA3HAYECHUIO, KU3HECTIO-
COOCH M OTPUIATENILHO HE BJIMSIET HA PACIOIOXKEHHbBIE PSIOM
OOBEKTH U OKPYKAIOIIyI0 cpeay. Takum oOpa3oM, 4ToObl 00-
exm OBLIT 8bINOAHEHHbIM CUCHEMHO, OH JIOJDKEH omaeeuams onpe-
OeNeHHbIM MPedoBaAHUSIM.

Cucremnbie TpeOOBaHNS

1. Cucrema JoKHA OTBeUaTh CBOEMY MpeTHA3HAYEHHIO .

2. Cucrema J0JIKHA OBITh YKM3HECTIOCOOHOM .

3. Cucrema He JOJI’KHA OTPHUIIATEJLHO BJUSATH HA PACIIO-
JIO)XEHHBIE PSATOM OOBEKTHI U OKPYKAIOIIYIO CPejy.

4. TTpu NOCTpOEHUM CHCTEMbI HEOOXOIMMO YUUTHIBATh 3aKO0-
HOMEPHOCTH €€ Pa3BUTHS .

Cucremublie TpedoBanus (puc. 2.10) npeacTaBisior coooi
COCTABJIAIONINE 3aKOHA YBEeJTHYE€HUS CTENeHH CHCTEMHOCTH .



CucremHocTE

Vuer
IAKOHOMEPHOC Teil
PasBHTHA

OTpimarensHo He
BJINATE HA OKPY:EEHIE

IpeanasHayenne KinrecnmocofHocTh

Puc. 2.10. CtpyKkTypa CUCTEMHOCTH

IIpeaqna3HavyeHue CUCTEMbI OITUCHIBACTCS 2.1A8HOU PYHK-
uuetl cucmemul, BLITIONHSATD 21A6HYH0 Ue1b CUCHEMbL, YIIOBTIe-
TBOPSATH ONpPE/EICHHYIO ROMPEeOHOCHb.

ZKn3HecnocoOHOCTh TEXHUYECKON CHCTEMbI OIPEeIsIeTCs]
ee paboTOCIOCOOHOCTHIO Y KOHKYPEHTOCIOCOOHOCTBIO .

Cucrema OyoyT KH3HECHOCOOHA, eclii OHa pPadoToCHo-
CO0HA 1 KOHKYPEHTOCIOCOOHA .

Pa60T0ocnoco6HOCTh —3TO CIOCOOHOCTH BHITTOHATD 3a/1aH-
HYI0 (DYHKIIMIO C TTapaMeTpaMH, YCTAaHOBJIEHHBIMUA TEXHUYECKH-
MU TPeOOBAHUSAMH, B TEYEHHE PACUETHOIO CPOKA CITYKOBI.

Ipyrumu cioBamMu, pad0ToCmOCOOHOCTh — 3TO KaUeCTBEH-
HOe (PYHKIIMOHMPOBAHUE CHUCTEMBI, T. €. KAYeCTBEHHOE BBITIOJI-
HEHME ITIaBHOU (PYHKIIMM CUCTEMBI.

K mapamerpam paboOTOCIIOCOOHOCTU MOMUMO KayeCTBEHHO-
ro (PyHKIIMOHUPOBAHUSI CHUCTEMbl (B TOM 4YHCIIE HAOEHCHO-
cmu v 001208€4HOCHIU) MOXKHO TaKKe OTHECTH 3P2OHOMUUECKUE



napamempbl (XapakTepu3yloT COOTBETCTBUE TOBAapa CBOWCTBAM
YeJIOBEYECKOrO OPraHu3Ma).

PaboTocrnocoOHOCTh  OmpenenseTcss HaJIu4MeM HeoOXO/Iu-
MBIX 3/1eMeHmMO8 C TpeOyeMbIM KayeCTBOM, HAJIMUMEM U Kaye-
CTBOM HEOOXOAMMBIX CBSI3ell MeXay JIeMEHTaMH, OpraHU3allu-
eil HeOOXOIMMBIX MOTOKOB C TPeOyeMbIM Ka4eCTBOM.

KoHKypeHTOCIOCOOHOCTh TOBapa — CIOCOOHOCTH IPO-
AyKUMU OBITh NMPUBJIEKATEIbHON M0 CPAaBHEHUIO C JPYTMMU W3-
JeMVsIMY aHAJIOTUYHOTO BUJIA ¥ Ha3HAUeHHUs], Oarogaps JTydie-
MY COOTBETCTBUIO CBOMX KAYECTBEHHBIX U CTOMMOCTHBIX XapakK-
TEPUCTUK K TPeOOBAHUSAM JaHHOTO PHIHKA U MOTPEOUTETHCKIM
OLIEHKaM.

KoHKypeHTOCIOCOOHOCTh KOHKPETHON CHUCTEMBI OIpese-
JIIETCA 10 CPAaBHEHHUIO C KOHKYpUpYIoIen cuctemon. KoHKypeH-
1151 3aBUCHUT OT:

— KOJIMYECTBA U KAYECTBA BINOIHAEMbIX (DYHKIIUN;

— CTOMMOCTH JIAaHHOM CUCTEMBI;

— CBOEBPEMEHHOCTH €€ IOSIBJICHUS HA PhIHKE.

[ToMumO TexHHMYECKUX (PYHKUMI, CIeIyeT Y4UThIBATh
TAKKE ICTEeTHYECKHe U mcuxoaorndeckue. OQuH U3 OCHOB-
HBIX 9CMEeMUUECKUX napamempos — 310 OU3aiiH npooyKma v yna-
KO6KU, BKJII0YasA U LBETOBYIO rammy. K ncuxonoeuueckum na-
pamempam CIefayeT OTHECTU NPECHUNCHOCHb, NPUENEKAMENb-
HOCHb, OOCMYNHOCNL U T. T1.

Tenepbp MOXHO TIpeICTaBUTH OoJiee AETATbHYIO CXeMY CTPYK-
Typbl cucteMHocTH (puc. 2.11), KoTOpas fABIAETCA CTPYKTY-



pOﬁ 3aKOHA YBCJINYCHHUA CTCIICHU CUCTEMHOCTH .

ENHAATEL Ha
CHCTEMbI OCTh
OKpyM¥eHue

Yuer
3AKOHOMEPHOCTER
pazEMTHA

Puc. 2.11. CtpyKTypa 3aKOHA NOBBILIEHUS CTENIEHU CUCTEM-

HOCTHU

Cucrema paboTocriocoOHa, KOIja OHa BBINIOJHSET TJIABHYIO
¢dyskmmio cucrembl. PaboTocriocoOHasi cucteMa OTBEYaeT ee

Npe/IHA3HAYCHUIO U UMEET ONpe/IeJIEHHYI0 CTPYKTYPY.

CTpyKTypa cucTeMbl J0JKHA BHITIOJIHSTH 2.1A8HYH0, BCE OC-
HOGHblEe VI 8CNOMO2amenbHble PYHKUUU, TIPEICTABIISIS COOON

COBOKYITHOCTb B3aMMOCBA3dHHBIX IJIEMEHTOB U CBsI3eil.

Pa6oTocmoco0HOCTh 3aBUCHT HE TOJBKO OT CHMIPYKMY-
bl cUCmeMbl, HO ¥ OT CBOOOTHOTO MPOX0/ia HEOOXOIUMBIX GHY-

PEHHUX N 6HeUIHUX TIOTOKOB.



2.3.2. OTCYTCTBUE
CUCTEMHOCTH

Ipumep 2.15. Tenedon

DeKTpOMarHUTHOE U3JTyueHre, BOZHUKAIoIIee NPy pa3roBo-
pe 1o MoOMIIbHOMY TesiepOoHY, BPeHO BO3/IEHCTBYET Ha OKpYKa-
IOIIYIO anmnapaTypy, O3TOMY B caMoJIeTax ¥ B OOJTbHUIIAX HE Pa3-
pelIaeTcsi pa3roBapuBarh Mo MOOMIBHOMY TesiehOHYy.

AHTEHHBI PETPAHCISATOPOB MOOWJIBHOU CBSI3W BPEIHO BO3-
JEUCTBYIOT Ha OKPY:KAIOIIUX.

IIpumep 2.16. ABToOMOONITH

MaruHbl BHIOpachIBalOT B aTMOC(hepy BBIXJIONHBIC ra3bl, 3a-
IPA3HSSL OKPYXKAIOIIYIO Cpeny.

Jlopora BpemHO BO3AEWCTBYET HA AaBTOIMOKPBIIIKU, HCTH-
pasi ux.

AtMocdepa BpeTHO ISHCTBYET Ha KY30B aBTOMOOWUJISI — TOSIB-
JISieTCs1 KOPPO3USL.



2.3.3. 9BOIIOIIMOHHOE PA3BBUTHUE

CUCTEeMHOCTh TaKKe YUYUTHIBAET U 3aKOHOMEPHOCTA HCTOPH-
YeCKOro pa3BHTHS HCCJIEAYEMOro 00beKTa — B OJIIOIHOH-
HOe pa3BUTHE. DTO MocjegHee TpedoBaHue cucteMHocTH. OHO
YUUTHIBAETCS TIPU TIPOTHO3UPOBAHUU PA3BUTUSI OOBEKTA HCCIIe-
JOBaHMS TyTEM yueTa BBISIBIICHHBIX TEHJICHIIMA UCTOPUYECKOTO
U JIOTMYECKOTO Pa3BUTUS JAHHOTO OOBEKTa, a TaKXke ydera 00-
WX 3aKOHOB Pa3BUTHSA CUCTEM. B pe3ynbTare noayJaoTt ooy
TEHACHIIVIO PAa3BUTHUsI UCCIEIYEeMOTO OOBEKTa U KOHIIETITYalIb-
HOE TIPEJICTABJIEHUE €T0 CJIEAYIONINX MOKOICHUI.



2.4. CACTEMHBIN ONIEPATOP

Cucremnsiii orieparop paspadoran asrop TPU3 I'. C. Anbr-
HIyJuiep.
Ero crpykrypa npeacrasiena Ha puc. 2.12.

IIpomaoe Hactoamee Byaoymee
- =) =
| | | HagcHcTema
| | |
e || A | Anl
Ki ¥ | Cucrema
| | |
AwnrH! | Apma! A |
e[S, 2 | GAHTH, I ISR
B M | Iloxcmcrema
[ | [
| Amnra! | Amm! | Agra!

Puc. 2.12. CucteMHbli1 onieparop

UYesnoBeKk ¢ pyTMHHBIM MBIIJICHUEM PAcCMATPUBAET TOJIBKO
camy cuctemy. bonee yrimyOneHHbI MOIXOA — BBISIBUTH M UC-
CJIeIOBaTh YaCTH, U3 KOTOPBIX COCTOUT CUCTEMA — TMOJICUCTEMBI.
OnbITHBIE JIIOAU BBISIBIISIIOT, KyJja BXOAUT CUCTEMA, — OMpe/Ies-
10T HAJCUCTEMY M OKPYKAIOILYI0 Cpedy. DTO Mepapxuueckasi
cTpykrypa (1. 2.2.3, puc. 2.3).



D70 nepBasi COCTABIISAONIAS CUCTEMHOTO OIepaTopa.

Bropass cocraBisionass CHUCTEMHOro oreparopa — 3TO
yUYeT JMHAMMKH Pa3BUTHSA CUCTEMBI, €€ nodcucmem v Haocu-
cmem. HeobxoauMo paccMOTPeTh UCTOPUUECKOE Pa3BUTHE CH-
CTE€MBI, €€ MOJACUCTEM M HAJCUCTEMbl. DTy COCTABJISIONLYI0 Mbl
OyZieM Ha3bBaTh IBOJIONHMOHHBIM WM FeHeTHYeCKUM pa3-
BUTHEM. [[J1 9TOro BBISABJIAIOT, KAKUE CUCTEMBI, MOACUCTEMBI
U HajicuctemMa ObUTU B NPOuLIoM, Y TIPOTHOBUPYIOT UX Pa3BUTHE
Ha Oyoyuee.

[MocnenHss cocrapisoas CUCTEMHOIO OMEpaTopa — BbISAB-
JIeHWEe AHTHUCHCTEM Ha BCEX YPOBHSAX M MX MCIOJIb30BaHUE
C YYETOM JTUHAMUKU Pa3BUTHUS.

AHTHCHCTEMA — 3TO CUCTEMA, KOTOPasi OCYILIECTBIISIET MPO-
TUBOIIOJIOKHYIO (DYHKIIMIO, [0 CPABHEHUIO C UccieayeMon. Ta-
KO€ pacCMOTpeHHe MO3BOJISIET PACUIMPUTD MPE/ICTABIEHUE O CH-
cTeMe.

Takum 00pa3oM, CHCTEMHBII OnepaTrop MMeeT Cleayloiiye
COCTABJIAIOIINE:

— CTpyKTYypa cHCTeMbI U ec HepapxXu4eckne ypoBHH (Cu-
cTeMa, MOJICUCTEMBI, HAICUCTEMA U OKPYKalollasi cpeaa);

— /InHaMuka pa3BHTHSI CHCTEM Ha BCEX YPOBHSIX — IBO-
JIIOIMOHHOE Pa3BUTHe (HACTOSIIEe, MPOIIe/Iee U OyayIiee);

— VYuer U WUCHONb30BAaHME AHTHCHUCTEM, AHTH(PYHK-
IUH 1 aHTH-eHCTBHIL.

[IpuBenem npuMepbl UCTIOIb30BaHK I CUCTEMHOI'O OIEpaTopa.

IIpumep 2.12. [lepeBo (IIpOIOTKEHUE)



Cucrema — nepeso (puc. 2.13). Iloncucremsl gepeBa Mbl pac-
CMaTpHBaJH Bhille B ipumepe 2.12. B atom nmpumepe BoiOepem
1o, Hanpumep ¢pykT. Hagcucrema — nec. 910 MBI paccMOT-
PeJu UepapxuUecKyro AUHUIO .

[Tponuioe nepea —31o cems. [Ipoiiuioe maoga — IBETOK U €r0
JOHK. TIpomutoe neca — 3emuist. Paccmorpum Oymymee. OmHO
u3 Oynynmx aepeBa —31o apeBecrHa. OqHo u3 Oyaymux (ppykTa
(mnona) — nupor. OaHO U3 OyAyIIMX Jieca — yroiib. ITO 380.110-
UUOHHASL COCMABASIIOUASL .

Ilpomuioe Hactosamee Byaynree
Semun Jlec VYrom HajacueTeMma
CeMma Hepero JpeBecHHa | (Crerema
LBeToK,
TInox TInpor IToacHcTeMa
JIHK

Puc. 2.13. CucremHbIi oniepaTop — JEpeBO

IIpumep 2.17. Mammnaa (aBTOMOOHJIb )

Cucrema — mammHa (aBTomoOwib) (puc. 2.14). Hancucre-
MOW MOXeT OBITh: aBTOCTpaja, CHUCTeMa JOPOKHOIO JBHKE-
HUsA, BKJTIOYAIOIIAsi CUCTEMY YIIpaBJIEHUs TOPOKHBIM JABMKEHU-



eM (pa3MeTKa Ha JJopore, JOpOkHbIe 3HaKU, CBETO(OPBI, JOPOK-
Has MOJMUMS U T. [1I.), aBTO3AIIPABOYHBIC CTAHIIUWA, PEMOHTHBIE
MacTepCKUe, 3aBOJIbl, U3TOTOBJISIIONIUE MAIIIUHBI U T. .

[Iponutoe MammHel — 310 Kapeta. [Ipouuioe neurarens — Jjio-
waab. [Iponioe aBroctpanpl — npocenovynas gopora. [pouuioe
YIPABJIEHU I JOPOKHBIM IBUKEHUEM — €r0 OTCYTCTBHE. Kaxk 1l
€311 Kak XoteJ U rae xorel. [Ipoiioe aBTo3arnpaBoyHbIX CTaH-
L[UI — [TOYTOBBIE CTAHIIUH, I1I€ MEHSUIUCh SKUIAKHU C JIOMIAAbMU,
re JIOUIa gy OTIBIXaJM U UX KOPMWIA OBCOM. PeMOHTHbIE Ma-
CTEpCKHE B MPOIILJIOM MPECTABIISIIA COO0M KY3HEUHYIO MacTep-
CKYIO, a 3aBOJIbl 110 M3TOTOBJICHUIO MAIIIMH — KapeTHBIE MacTep-
cKue M (pepMBbl, IIe BbIPALIUBAIN JIOIIAJEH.

ITpomioe Hacrosmiee Byaymee
Hopora ABTo: ?
n "I : n
| cTpama || | Haacucrema
| T | |
I |AHTH | ' AHTHI ' AnTH
Eealisla PN g O B
Kapeta ; Mamxna i ? 1| CHeTeMAa
I I I
T AlTH | ' AnTHI ! AnTH |
Licads it i e BPI Roigiakode
Jlom age ‘I JIBHTaTETh ‘l ? ‘l IHoacucTeMa
I I I
| Aurm 1 | AHTHI : AnTH |

Puc. 2.14. CuctemHbIil orepaTop — MalmHa



Kaxnaplii MoxeT cebe NpeiCTaBUTh CBOE BUJIEHHE OYIyIero
aBTOMOOWJIS, €ro MOACUCTeM U Hajcuctembl. [Ipexne Bcero, Oy-
JyITiee MaIliiHbI 3aBUCUT OT TOT'0, U3 KAKUX MOJICUCTeM OHa Oy/ieT
COCTOSITh U B KaKylo HaJicuctemy oHa Oyaet BxoauTth. Harpumep,
y&Ke CerojiHsi pa3pabOTaHbl MAIIMHBI C NEKTPUIECKUMU JIBUTA-
TeJISIMU, UMEIOTCSI JIBUTATENN, padoTAIoIINe Ha BOIOPOJE U Aaxke
CKaToOM BO3/yXe. DTO BCe MpUBEAET K N3MEHEHUIO HAJICUCTEMBI.
B Gynymiem Oyier OTCyTCTBOBATh IOPOXKHAS MONUIUS — BCe OY-
JeT aBTOMATU3UPOBAHO. ABTOMOOMIIU OYIyT «OOIAThCS» APYT
C Ipyrom, He JI0MycKasi JOPOKHBIX MpouciiecTsuil. Jloporu mo-
TYT MPOXOAUTD MOJ 3eMJIeH WK HaJl 3eMJIel, He 3aHUMasl TOPO-
rOro MecTa Ha 3emJie.

Paccmorpum AHTHcocmasastowyro.

dyHKIMS MaIlIMHBI — IepeMelaTh (JIBUraTh) maccaxupa. AH-
TU(YHKLMSA — CACPKUBATh (OCTABJIATH HA MecTe). B kauecTBe Ta-
KO CUCTEMBI MOXET OBITh TIOPbMa, TOMAIITHUI apecT JJis racca-
JKUpa WIN «apecT» MaIIWHbI (€€ BaKyalys) MoJuluen, Harpu-
MeEp 3a HEMPABWIbHYIO MAPKOBKY.

V noncuctemsl Apuratens (byHKIMS — MepeMellieHre Mopiil-
Hsl. AHTUYHKIMS — cTonopeHue ((puKCHpoBaHUe). DTOM CUCTe-
MOM MOXET CITY)KUTh JTIOOOH 3aKMM, HAIPUMEP TUCKU; PHIOOJIOB-
HbIe CHACTH, HAIIpUMeEp HEBOI; Ca4oK U T. 1. [lyiss aBTOMOOUIIS
9TO MOXeT ObITh OJIOKMPOBKA KOJIeca U3-32 HEMPABUIILHOM Map-
KOBKH (puc. 2.15).



Puc. 2.15. brokupoBka koneca

Ecnu B kayecTBe MOICUCTEMBI B3SITh «T'a3», Y KOTOPOro (PyHK-
1Sl YBEJIMYUTb OOOpOTHI JIBUraressi (YCKOpeHUe JIBUKEHUS),
TO aHTU(YHKLHIO — YMEHBIIUTh OOOPOTHI (3aMeJIeHUE IBIKE-
HUSI) — BBIIIOJIHSIET TOPMO3.

V¥ noacucremsl koseca 1€ (PyHKIMHU: IEPEMEILIEHAE ABTOMO-
OWIs U ero nojJep:KkaHue Ha OIpeeIeHHOM PAacCTOsHUU OT J0-
poru. AHTU(YHKIMA NepeMelieHus — pukcanus. Ty (PyHKLIUIO
OCYILIECTBJISIET TO K€ KOJIECO B PEKUME TOPMO3a. AHTU(DYHKIMA
NOAJIEPKAHUSA — ITO MPUTATUBAHUE UM OTTAJIKUBaHue. [1purs-
TMBaHME K JIOpPOre OCYILECTBJISAET aHTUKPBLIO. B kadecTBe OT-
TAJIKMBAHUSI MOKET OBITh BO3/IYIIHAS MTOAYIIKA UJIM BO3/LYIITHBIN
map (IUprKadmb U T. 1L.).

Hancucrema aBrocTpaja nMmeeTr (pyHKLIMU OIOPBI M YKa3aHUS
HallpaBJIeHUsl IBUXKEHUS. AHTU(MYHKIMS ONOPbl — OTTaJIKMBA-



Hue (cM. Bbllle). AHTU(YHKIMS YKa3aHW S HAIPABJICHUSI IBUKe-
HUS — OTCYTCTBHE YKa3aHHUS HAIIPABJICHUS. Y CaMOJIETOB, PAKET,
Cy/I0B, IOABOJHBIX JIOJOK Y TOPIE/ HET YKa3aHUsl HAIlPaBJICHUS
JBUKEHUS B BUJE OPOrH. YKa3aHHE OCYUIECTBIISETCS BUPTY-
QJIbHO C TIOMOIIBIO CUCTEMBbI YIIPABJICHUSI.

Hapacucrema ynpagpneHre JOPOKHBIM JIBUKEHUEM UMEET Of-
HOMMEHHYI0 (PyHKIIMIO. AHTU(YHKIIUS — OTCYTCTBUE YIIpaBJie-
HUE JOPOXHBIM ABMKEHHEM. JTO CUCTEMA, B KOTOPOM OTCYT-
CTBYIOT BCe 3JIeMeHTHI (CM. Bbiiiie). [JJomkHa ObITh cCaMOYTIpaBIIsi-
emas cucreMa. Kaxaas MalmmHa CBS3bIBa€TCS C IPYrov Mallld-
HoM. Bce BMecTe oHU 00pa3yioT caMOOPraHU3yIOIIYI0Cs CUCTEMY
(HarogoOue MypaBbeB WM TTYET).

OcrayibHBIE aHTUAJIEMEHTBI PACCMOTPUTE CAMOCTOSITENIBHO.



2.5. VUET BJIUSAHUN

CucTeMHBII MOAXOM MOAPa3yMeBaeT yueT JIObIX H3MeHe-
HMIl ¥ UX BJMSHHI Ha cucteMy. MI3MeHeHHs] MOT'yT IIPOUCXO-
JUTh BO BpEMEHH U MO YCJAOBHIO.

IIpumep 2.18. I3meHeHus1 BO BpeMeHH

TurnuuHble W3MEHEHHWSI BO BPEMEHH — 3TO CMEHa JIHS U HO-
YK ¥ BpeMeH rojia. Takue n3MeHeHUs1 YUYUTHIBAITCS, HallpuMep,
BKJIIOYEHUEM U BHIKJTIOYEHUEM CBETa, 0OOTPEBOM U OXJIAKIEHH-
€M IIOMEIIEHNUN U T. [I.

Ipumep 2.19. U3mMeHeHUs 0 YCJIOBUIO

TuUnoBbIM M3MEHEHUEM TI0 YCIIOBHIO B TIPUPOJIE SIBIISIOTCS ha-
30Bble TIEpexofbl, Hanpumep, npu Temneparype 0° C npu at-
MocepHOM J1aBJieHHUH Jief] peBparnaercs B Boxy. Ha OGosnbimoi
rIyOrHE BBICOKOE JIaBjieHue. B KocMoce — HeBECOMOCTb U T. [I.

Kasx/plil U3 Hac CTaNKMBaeTCs ¢ U3MEHEHUSIMU T10 YCIIOBHIO
B JIOPOKHOM JiBMkeHuu. [Ipu KpacHOM cBete cBeTohopa — HET
JBVDKEHUS, a TIPY 3€JICHOM — UMEETCSI.

Kaxoe n3ameHenme JOMKHO OBITh YITEHO MPU CO3AaHUU HO-
BBIX CHCTEM.

Yuer Bcex u3MeHeHuI — OfIHA U3 BaXKHBIX COCTABJISIIOIINX CU-
CTEMHOTO MOAXO0/A.

CucreMHOE MBIIIUIEHUE [OKHO TPUMEHSITBCS K JTIOOOMY
00BEKTY, K JII0OOMY SIBJICHHUIO U K JTII0OOMY Ipolieccy.



2.6. IMHAMMNYECKOE
INPOI'PAMMMHWPOBAHUE

CucTeMHBII TOIX0/1 0COOSHHO BAKEH /IS PEIICHUS] CO3/IaHU S
CJIOXKHBIX (OOJBIINX) CUCTEM, HAIIPUMED, TAKUX KaK MCCIIe/IoBa-
HME KOCMOCa, pa3paboTKa CI0KHBIX FOCYAaPCTBEHHbBIX U MEXKIO-
CYAApPCTBEHHBIX IMPOrPaMM H T. II.

PemieHne CokHBIX 3a/1a4 3a4acTyl0 HEBO3MOXKHO «B JIOO»,
MO03TOMY 33/1a4y Pa30MBaOT HA MO/3a4a4H . DTO HCIIOJb3YeT-
csl B JMHAMUYECKOM MPOrpaMMHUPOBAHUH.

JquHaMnyeckoe NPOrpaMMHpPOBaHHMEe B MaTeMaTUKe
¥ TEOPUM BBIUUCIUTEBHBIX CUCTEM — CHOCOO pelIeHus CIIOXK-
HBIX 3a/1a4 IIyTEM pa30ueHus UX Ha Oosiee MpOCThle Mo3alau.
OH NpUMeHUM K 3ajja4yaM ¢ ONTUMAJIbHOW MOJICTPYKTYPOH, BbI-
IS IAIIMM Kak HaOOp MepeK phIBAOIIMXCS MO3a/1a4, CJIOKHOCTh
KOTOPBIX YyTh MEHBIIIE UCXOAHOW. B 3TOM ciydae Bpemsi BbIUUC-
JIEHUH, M0 CPAaBHEHUIO C «HAMBHBIMU» METOAAMH, MOXKHO 3HAUU-
TEJIbHO COKPATUTh .

7 Tunammaeckoe MTPOrpaMMUPOBAHKE — Mamepuan u3 Buxuneouu.



Puc. 2.16. I'pacdpuyeckoe n300pakeHre TMHAMIYECKOTO MPO-
rpaMMHPOBaHUS

PaccMoTprM nmpuMep Ha JUHAMUYECKOE MPOr paMMUPOBAHHE.

IIpumep 2.20. YTpo baT™Mena
Kak barmeny ogerscsa?



Puc. 2.17. YTpo batmena

MoxHO npeasiokRUTh ABa 1myTu (puc. 2.18).

Tyt Ckorerd) (thertahernt) ( sty seh e "heed ( Boots ot
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Puc. 2.18. JIBa pa3HbIx criocoda ojieBaHUs yTpoM®

8 URL: http://bix.ucsd.edu/bioalgorithms/book/excerpt-ch6.pdf.



http://bix.ucsd.edu/bioalgorithms/book/excerpt-ch6.pdf

2.7. IPUMEPDBI

IMpumep 2.21. JleueHne aymeBHOOOJIbHBIX

B nocnenHee BpeMsi IpUMEHSIIOT HOBYIO CCTEMY JISUSHUSI /Ty-
IIIeBHOOOJTBHBIX.

PaHbIlle OHU JICYMITUCH TOJIBKO B CIIEIIUAIbHBIX JIeUeOHBIX 3a-
BesieHnsax. Ceiiuac Bce yalle JieueHHe MPOMCXOAUT Ha JOMY.
CnenyasibHasi TpyIina Bpadedl oOydaer JOMAIIHUX, KaK HYKHO
00IaThCsl ¢ OONMBHBIMU. DTa TpyIa padoTaeT He TOJIBKO C JI0-
MoyYaIaMu, HO M ¢ OKpykeHneM. Ecim denoBek padoTaer, To
C COTPYIHUKAaMH, C KOTOPIMU OOJIbHOW CBsi3aH. Eciu venoBek
YUUTCSA, TO C KOJUIEKTUBOM, TJIe OH YUUTCS, U TaK JaJiee.

B 3TOM Cilydae cCcTeMHO yUuTeHbI BCe YPOBHH HepapXuH, ¢ KO-
TOPBIMU TIPUXOIUTCS CTATIKUBATHCS OOJILHOMY.

Takoe jeyeHre MoKa3aJlo He TOJNBKO 3HAYMTELHO OOJIBIIYIO
3(pHeKTUBHOCTh BO3BpAIIICHUSI YeJIOBEKa K HOPMAaJIbHOW KHU3HH,
HO Y CTOMT 3HAYMTEIILHO JIEIIeBsie, TaK KaK He 3aTpauyrBaroOTCs
BCE PECYPCHI CIIEIIUATBHBIX JIEUeOHBIX 3aBEICHUN.

31ech MPaKTUYECKU UCTIONB3YIOTCS MOYTH BCE COCTABJISIONIHE
CHCTEMHOT'O TTOIXO/1a.

— Uepapxus cuctem — padboTa He TOJIBKO C cucmemoui (00b-
HBbIM), HO U C:

— Haocucmemoti (ero cembsi, C COTPYJHUKAMU U BCEMU JPyTHU-
MU, C KEM CBsI3aH OOJIbHOMN);

— noocucmemoii (0COOEHHOCTH OOJILHOTIO);



— OKpyoicarouieli cpedoli (CO3AIOTCS CHEIMAIbHbIE YCIIOBHS
JoMa 1 Ha padore).

— YuTeHbl Bce 83auUMOC83U CUCTEMBI C HAJICUCTEMOU 1 OKPY-
XKaroIen Cpesiou.

— IIpuuunno-caedcmeenuwle cés3u. UTo HYKHO JIeNaTh Kax-
JIOMY, C KEM MMeeT KOHTaKT OOJIBIIION, KaK MOBIIUSET OKPYKalo-
11ast 0OCTaHOBKA Ha HEro U T. JI.

— Yuem uzmenenuii u ux eausinuii. ITocTosIHHO OTCIIEKMBA-
I0TCSI MaJieliiue N3MeHeH!s1 B OOJIbHOM, U MPUHUMAETCSI COOT-
BETCTBYIOIIIEE pPellieHre KOPPEKIIUY MOBECHU S OK PYKAIOIIUX, U,
€CJI 3TO HYKHO, TO TIPOMCXOIUT CMEHa OOCTAaHOBKH.

— Cucmemnwvtit 3¢pdpexkm. Bce 3Tu nelCTBUS TNPUBOIAT
K OIpeeSIeHHOMY Pe3yJbTaTy — BBI3IOPABIUBAHUIO OOJBLHOTO
Y BO3PAIICHUIO €r0 K HOPMaJIbHOW KU3HHU.

IIpumep 2.22. AnepHoe opykue

fAnepHoe opyxkue SBISETCS CACPKUBAOIIUM  (haKTOPOM
B pa3Bs3bIBAHMU BOWHBI C MIPUMEHEHHEM 3TOro0 BHIA BOOPY-
xkeHusl. PykoBogutenu rocynapcts, HauaBIve SAEPHYIO BOWHY,
HE MOT'YT cCaMH ObITh B O€30IaCHOCTH, KaK B BOMHE C KOHBEHIH-
OHAJIbHBIM OPYKUEM.

[Mpumep Ha npuuunHO-creOcmBeHHble 853U, Yuem U3MeHe-
HULL I UX 8AUSHUIL.

Ipumep 2.23. I'nacHocTs

Pa3ButHe r1acHOCTH JiesiaeT MOYTH HEBO3MOXKHBIM COKPBITHE
TIOJIMTUKOM CYIIIECTBEHHBIX «TPEIIKOB» — B CTpaHax JeMOKpa-
TUM OHA 3aCTaBJISIET MOJMTUKOB CTPOro MPUIEPKUBATHCS MO-



PaJIbHBIX HOPM, HE JJAeT UTH B MOJTUTHUKY JIOMISIM, YEM-TO 3arIsiT-
HAHHBIM, MOTYIIIUM TOJIBEPraTbCsl MIAHTAKY U T. II.

[Ipumep Ha npuuuHHO-CreOCMBEHHbIE C653U, YUenm UBMeHe-
HULL Vl UX 8AUSTHUIL.

IIpumep 2.24. Coobmarommecst coCyabl

Nuxenep B. MockaseB yTBEpKIaeT, YTO 3aKOH O PABEHCTBE
YPOBHEH KUAKOCTH B COOOINAIIIUXCS cocyaax chopMyJIMpPOBaH
HETOoJTHO’:

«OCHOBHbBIE TPUYUHBI, TMPU HAJTMYUU KOTOPHIX B COOOIIA-
IOIIUXCS COCyaax OyJeT CyIIeCTBEHHO HAPYIIAThCs PaBEHCTBO
YPOBHEMU:

1) ZKugkocTh B OAHOM M3 COCYJIOB CYIIECTBEHHO XOJIOJHEe
(unu Teriee), yem B pyrom';

2) B onHOM cocye CTEHKM CMaYyMBaIOTCA )KUIKOCTHIO, 4 B JIPY-
T'OM — HET, pa3Mephl ke MONEePEYHbIX CEUYEHHI COCYJIOB HEBEIIU-
KU;

3) Kaxnplil U3 cocyaoB B pailoHE MEHUCKA KUJIKOCTU Tpel-
CTaBJIsIeT COOOU KaNmuuIsAp, IPUYEM JTUAMETPBI UX Pa3InYHbI;

4) Cucrema COOOIIAIOIIMXCS COCYOB JIBUKETCS 10 KPUBOM,
pUYeM OCh MTHOBEHHOT'O BpAILIEHUsI HAXOAUTCS HA PA3IMYHBIX
paccTosiHUASIX OT cocynoB. Ecnu coolrmaromyecst cCocypl Mprco-
€/IMHEeHBI K TPyOOITPOBOY, B KOTOPOM KUIKOCTh JIBUKETCS, TO

9 Texnuka momonexu, Ne5, 1976

10 Hapy1ienue ycioBus olHOPOJHOCTH KUIKOCTH. PaciipeHHbI 3aKOH IJIACUT, YTO
«OTHOIIEHNE YPOBHEH KHUIKOCTEH B COOOMIAIIMXCA COCYIAaX OOPAaTHO MPOHOPIHO-
HaJIbHO OTHOILEHUIO UX IJIOTHOCTEN».



YPOBHU B HMX MOTYT CYIIECTBEHHO OTJIMYATBHCS U3-3a Pa3iny-
HBIX COOTHOIIIEHUI CTaTMYeCKOrOo M AMHAMUYECKOrO HATOpPOB,
U ellle 1eJIbIi psafl «eci». Tak KOBapHO Ha MPAKTUKE BBHITJISIAUT
MpUMEeHeHHe, Ka3aIoch Obl, TPOCTEUITIero 3aKoHa. .. » !!

[Ipumep Ha W3MEHEHHE CTEPEeOTHNOB (IICUXOJIOTUYECKOU
MHEPLIMH) C IOMOLLBIO yuema éausiHuli Ha CUCTEMY U MOTy4YeHUs
HOBbBIX 3HAHMI.

Ipumep 2.25. Koses :xee3H0i JOporu

Co3znaHue xeJe3HOI0POKHOIO TPAHCIIOPTA — TUITMYHBIN MTPU-
MEp CUCTEMHOTI'0 MOJXO0/a.

HeoOxomumo co3naBaTh HE TOJNBKO JIOKOMOTHB (MapoBO3),
HO U Kosneto. OiHO 6e3 Ipyroro HeBO3MOXKHO.

Jlanee Oynem roBOpUTh TOJIBKO O KOJIee, a BepHee, O ee K-
pUHE.

Cosznatens napososa xopmx CtedeHCOH NpUHSIT 1J1s Tiep-
BbIX AHIJIMMCKUX KEJIEe3HBIX JOPOr MIUPUHY Kojien B 1435 mm

(4 dyr. 81/, moiim.), KOTOpasi MoJlyynsia Ha3BaHue cmegpeHco-
HOBCKOIl, VTN e8PONEICKOIl Koeu.

[lepBoHauanbHO OH HCXOOWJI M3 pa3Mepa KoJeu KOHKHU
1372 mm (4 ¢yt. 6 moiiM.), KoTopast Oblla BBIOpaHa U3 pacue-
Ta CpeiHeN IMIMPUHBI KOHCKOro Kpymna. OfHako Ha 3ToW Iuiar-
(pbopme emy HUKAK HE YyIaBajIOCh pPa3MECTUTb KOTENl U LUJIMH-
Apsl ¢ nopHAMU. CTeeHCOH YBeIMYMII IIUPUHY KOJIEU TOJIb-
KO Ha JiBa C MOJIOBUHOM [ioiMa. Tak MmosiBUJICS U HAAOJTO, ec-

" Marsmos H. H. WNnxeHepHas 9BpUCTHKA.



JIM He HaBCerJa, 3aKperuiiCsl «CTPaHHBI pazmep» — 4» 8Vaw».
B merpuueckon cucreme 310 1435 mm.

B nanbHeillieM B pas3Hble rofpl B pa3HbIX CTpaHax W s
pa3HbIX IIeJiel CO3/1aBajiCh KOJEeW Ppa3IMYHOM UIMPUHBI —
or 3000 mm B I'epmanuu B koHue 1930-x romoB go 1269 mm
B BemkoOpurannu (Rudyard Lake Steam Railway).

Yem mmpe kosesi, TeM Oosee yCTOMYMB BaroH, U TeM OoJbliie
rpy3a Ipy 33/1aHHOM BBICOTE TPAHCIIOPTHOT'O CPEACTBA OH MOKET
MIEPEBE3TH.

B CIIA nossunack kones B 5» wim ke 1524 mm. Ity mu-
pHHY KoJieU nepeHec B Poccuio aMepuKaHCKUN KeJIe3HONOPOXK-
HbIl MHkeHep xxopmk Yuctiep. OH MOTHOCTBIO CIIPOEKTUPO-
BaJI IBYXKOJICUHYIO JKeJIe3HYI0 A0pory MIUHON 685 km. VM ObI-
JIM CTIPOEKTUPOBAHBI BCE HEOOXOAMMBIE COOPYKEHHUSI U MOCTHI.
Takum 06pa3oM MOSIBUIIACH pYccKas KoJest.

B npouecce ynudpukalyy MUprHbl KOJIEU HE BCETA MPUHU-
MAIOT CaMyI0 BBITOJIHYIO, C TEXHUYECKOU CTOPOHBI, IIIUPOKYIO KO-
ne0. B Aurmun B 40-e rogpl XIX Beka OTKa3alauch OT KOJIEU
B 2140 MM, Tak Kak JUIsl MPOKJIAAKN HOBOW KOJIEM HYKHO Obl-
710 Obl PaCIIUPATH HACKITU U BBIEMKH, MEHSITh MOCTBI, TYHHEIN
u T. 1. [Tostomy B Aurmuu, CIIA u B EBporie 1 no6enuna kosnest
mmpuHO# 1435 mm!2.

CaMOCTOATENIBHO  YKAXKUTE, KAaKWE 3JIEMEHTbl CHUCTEMHOTO

2B MIpUMeEpE KMCIIOb30BaHbl MaTeprasibl U3 padoTsl: Pomanenko, B. H. Tlpaktuka
paboThl B 00IACTH MHHOBAIIWIA: OOIIME CBEICHHUS O 3aKOHAX M TEXHHKE TBOPYECKOM
pab6ots / Bnaguvup Pomanenko, ['anmnna HukutuHa. — Saarbriicken: Lambert acad.
publ. (LAP), cop. 2015. =90 c.: un.; 22 cm.; ISBN 978-3-659-80864-7.



MBIILJIEHH S UCTIONBb30BaHbl B JAHHOM ITPUMEDE.

IIpumep 2.26. B Takcn (aHek10t)

ITpuexan Yykua B MockBy. Ener B Takcu 1o ropogy. Bapyr
Harepepes — crapylika. Boguresns — BIipaBo, ¥ CTapyIlKa — BIpa-
BO, BOJIUTEND — BJIEBO, U CTapylllka — BJIEBO. Eye-ene pa3muny-
mck. OmiaapBaeTcs M BUIUT, CTApYyIIKA JIEKUT HA MOCTOBOM.
Yyk4ya roBopur:

— Pycckuii 0OXOTHHK — TI0X0H 0XOTHUK. Ecm Os1 Yykua aBep-
Iy HE OTKPBUT — yIIIa Obl JOObIYA!

VKaxuTe CaMOCTOATENBHO, KAaKME 3JI€MEHTBl CHCTEMHOIO
MBILIUIEHUS UCTIOJIb30BaHbI B IAHHOM ITPUMeEpE.

IIpumep 2.27 ABHAKOHCTPYKTOP

«CamoreT npeacraBiiseT coOOW Takoe COOpyKeHHe, B KOTO-
POM HEMpeMEeHHO OOpIOTCS JBa Havaja: MPOYHOCTh U Bec. Ma-
HIMHY HEOOXOAMMO cliesiaTh MPOYHOR W JIETKOW, a TPOYHOCTD
¥ JIETKOCTh BCE BPeMs1 BOIOIOT MeXy COOOI», — MUIIIET B CBOEH
kHUre «Pacckaspl aBuakoHCTpyKTOpa» A. fIKOBIIEB, cO31aTelb
npociabiieHHbIX SKoB.

YV aBMakOHCTPYKTOpa MHOTO MOMOIIIHUKOB (puc. 2.19) u kax-
Iblii M3 HUX MO-CBOEMY MpEeACTaBisieT cebe WuaealbHblid ca-
MOJIET: JUISl CIEHMAIUCTAa MO adPOJAMHAMUKE IIABHOE — Ipe-
JenbHasi 0OTEKaeMOCTh; CIIEIMATUCT, PACCUMTHIBAIOIINN CaMoO-
JIeT Ha MPOYHOCTb, BUUT WJCATbHBIA caMoJieT HeyaoOoIoMa-
€MBIM; IS TEXHOJIOra BaXXHEE BCErO IPOCTOTA U3TOTOBJICHHUS;
CHELMATNUCT M0 MOTOpaM CYMTAET, YTO WIEaIbHbIA CaMOJIeT —
9TO OOJBIIION MOTOP M MaJIeHbKHE KPBUIBIIIKH; MTPEACTABUTEIH



Aspodriota MedTaeT 0 BECTUMOM JIETAIOIIEM CaJIOHe JIsI acca-
KHPOB. ..». 13

VKakuTe CaMOCTOSITENBHO, KaKWe 3JIeMEHTHl CHCTEMHOIO
MBIILIEHUS UCTIONIb30BaHbI B JAHHOM MpPHMepe.

Puc. 2.19. Pa3nble npeacrasiieHus O camosieTe

IIpumep 2.28. YianeHue 3ayceHueB

[Tpu Hape3aHun 3yObeB IiecTepeHKH (pe3oil 0Opa3oBbIBa-
JICh 3ayCEeHIIbl, KOTOpbIE TIOTOM YIAJISLITH.

Oxkazasnock, 4To Ha y4acTKe COOpKM M3rOTOBJICHHYIO ITIecTe-
PEHKY HACa)KMBAIOT HA B JIBUTATENISl U MPUBAPUBAIOT K HEMY.

13 Ampsrmynzep I'. C. Kak Hayuntsest n3o6perars. TamMO0BCKoe KH. U31-Bo, 1961.
C. 39-39.



3ayCceHILbl OKa3bIBAIOTCS BHYTPU CBAPHOIO 1IBA. 3aTEM C TOpLA
IIECTEPeHKH NITH(OBAHNEM CHUMAJTMCH HAILIBIBBI MeTaJlia, 00-
Pa30BaHHBIE CBAPKOM.

[Ipu onepaimu nuM@oBaHUS aBTOMATUYECKU YAAISIOTCA
u 3ayceHIibl. [TpoOnema rcuesna.

VKaxuTe CaMOCTOATENIBHO, KAaKME 3J€MEHTBl CHCTEMHOIO
MBIIILJIEHUS] UCTIONIb30BAaHbl B TAHHOM MTPUMEPE.

IIpumep 2.29. Ha cepautbix BOay BO3AT

[Merp I w3man yka3 — Ha TeX, KTO MyOJMYHO BBIPAXKal CBOIO
3JI0CTh WJIHA CEPIUTOCTD, BEIIAIA KOPOMBICIIO C HAIIOJTHEHHBIMU
BOJOHM BEOPaMU M 3acCTaBisuid OeraTb BOKPYr BomoeMma. Benpa
Ka4yaJvch, BOJA JIMJIACh HA «CEPAUTOrO», U OH MUIOM YCIIOKau-
BaJICSl.

OrTcroz1a No11LIa MOrOBOPKa «Ha CEPAUTHIX BOAY BO3SIT».

VYKaxuTe CaMOCTOATENIbHO, KAKWE 3JIEMEHTBhl CHUCTEMHOIO
MBIIUIEHUS UCTIOJIb30BaHbI B IAHHOM ITPUMeEpE.

IIpumep 2.30. Jlerenaa o npoucxo:xkaenun Tudera

B Bocrounom Tubete, rie HepeaKu 3eMIIETpsCeHusI, ObITY-
€T JIereHga o ToM, 4Tto THOeT MOKOUTCS Ha TMIaHTCKOW pbiOe
no umeHu Hesiauu6a-6a. ['osoBa pbiObl HAXOOUTCS KaK pa3 Moj
Bocrounesim Tuberom. Muorma peida ycraet aepxarh 3emimo Tu-
6eTa, IeBeIUTCs, BEPTUT TOIOBOM, 3TO U BBI3BIBAET 3€MIIETPSI-
ceHus'4.

14 Kpruanos E. U., Membhuuenko B. H. Ucropus Tubdeta ¢ ApeBHENIMX BpeMeH
no Hammx gHer / E. U. Keruanos, B. H. Mensunuenko — M: Bocr. qurt., 2005. —
351 ¢. —ISBN 5-02-018365-2. - C. 9.



VKakuTe CaMOCTOSTENIbHO, KaKue 3JIeMEHThl CHUCTEMHOTO
MBIIIJICHU ST UCTIONIb30BaHBI B TAHHOM TTpUMEpE.

Ipumep 2.31. [Iputua o nape Cosiomone

OnHasxapl K 1apio CoIOMOHY, U3BECTHOMY CBOEH MYIPOCTBIO,
MIPUIILTA HA Cy/1 JBE KEHIUHBI-OMyqHUIIBI. OHU KWJIM B OTHOM
nome u ObiH cocenisimu. O6e HeJTaBHO poauiIv peOeHKa.

[Tporioi HOYBIO OJIHA W3 HUX 3aJaBUJIa CBOETO MJIAJICHIIA
¥ MOJIJIOKIUJIA €T0 K IPYroy JKeHIIMHE, a )KUBOro Y TOW B3sJ1a ce-
6e. YTpoM KEeHIIUHBI CTAJIN CIIOPHUTH, KAXKAs IOKA3bIBAJIA, YTO
KHUBOU peOEHOK ee, a MEPTBBIN — COCEIKH.

Tak ke criopud OHU U Tiepe] apeM. Beiciymias ux, Coo-
MOH MpUKa3ajl MPUHECTU MeY.

Meu HemenieHHO ObLT TpuHeceH. Hu MUHYTHI He pa3miyMbl-
Bas, napb COJIOMOH MOJIBWII

— Ilycts OGynyT moBonbHBI 00e. PaccekuTe kuBOro pedeHka
MIOTIOJIaM U OT/IaliTe KaXJJOM MOJIOBUHY MJIAJIEHIIA.

OpnHa U3 KeHIVH, YCIBIIIAB ero CJI0Ba, N3MEHWIACh B JIUIIE
Y B3MOJIAJIACH:

— Ortpaiite pebeHKa MOEH COCelKe, OHa ero MaTh, TOJIbKO
He yOuBaiiTe ero!

Hpyras e, HapOTUB, COTJIACUIIACH C PEIIEHUeM Iapsi.

— PyOurte ero, mycTh He IOCTAHETCSI HU €i, HU MHE, — Pelln-
TeJIbHO CKa3ajia OHa.

TyT e naps ColIOMOH U3peK:

— He yOuBaiite pebeHka, a OTIaiiTe ero nepBoi XKeHIIMHEe: OHa
€ro HACTOSAIIAS MaTh.



VKakuTe CaMOCTOSTENIbHO, KaKue 3JIeMEHThl CHUCTEMHOTO
MBIIIJICHU ST UCTIONIb30BaHBI B TAHHOM TTpUMEpE.

Ipumep 2.32. BoabHUNbI

Yenosek, MoMaBIIviA B OOJBHUILY, TIPOBOAUT TaM HECKOJIBKO
JIHEH, T0Ka eMy C/IeJIaloT BCe aHAJIM3bI, YCTAHOBST JMArHO3 U BbI-
TIOJTHSAT HEOOXOAMMBIE TIPOLIEYPHI [T JICUESHMUSI.

Kaxnplii ieHp TipeObiBaHUs B OOJBHUIIE CTOUT JOCTATOYHO
J0pOro.

KonnyecTBo MecT B OOJIbHHMIIE OTPAaHUYEHO, TOSTOMY B ITEpH-
OJIbI MaCCOBBIX 3200JIeBaHUIA, HATIPUMED, TPUIIIIOM, MECT B OO0JTb-
HUIIEC HEe XBaTaeT ¥ BO3HUKAIOT CUTYAIIUH, KOTIJIa OOJIbHBIX TIOMe-
IIAI0T B KOPHUIOP.

Borploi monajaer B MPUEMHBINA TTOKOW W MPOBOIUT B HEM
MHOTO BpEMEHH, MOKa He OMNpeesST B KaKOe OT/IeIEHHe ero
HEOOXO/IMMO HaINPaBUTh.

B mepuonsl MaccoBbIX 3a00JIeBaHUI HE XBaTaeT MeIUIIVH-
CKOro nepcoHasia. Me/repcoHany MPUXOIUTCs padoTaTh CBEpX-
ypouHo. OHU yCTaloT 1 JeJIal0T OIMIMOKHU, KOTOPbIE MOTYT TIPUBE-
CTH U K JieTaJlbHbIM ucxofnaMm. OcoOeHHO He XBaTaeT BHICOKOKBA-
J(PUITUPOBAHHBIX CIIEIMAACTOB.

B GomHMIIaX 0ueHh MHOTO MUKPOOOB M YacTO JIFOAW 3apa-
JKaroTcs B OOTbHULIAX APYTUMHE 32001eBaHUAMU. MUKPOOHI ITpu-
HOCSIT HE TOJILKO OOJIbHBIE, HO U TIOCETUTEJIH.

B nonmkavHMKaX, Kak MpaBUIo, MeHee BhICOKOKBAIM(HIIN-
POBaHHbIE CHEIUATUCTBI. B MOMMKIMHUKAX HET 0COO0 CJIOKHO-
r0 ¥ JIOPOroro MeAWIIMHCKOro odopynoBanusi, Harnpumep, CT



1 MPT. B cBa34 ¢ 3TUM B NOJIMKJIMHUKAX HE MOTYT YCTAHOBUTh
TOUHBIN quarHo3. [Iporiecc mocTaHOBKYM 3a00JI€BaHUST PACTATH-
BAETCS1 BO BPEMEHU U OTCYTCTBUE BBICOKOKAUYECTBEHHBIX CIIEIIU-
AJIMCTOB MOXET MPUBECTU K HEMPaBUJIbHOMY AMArHO3y U HENpa-
BUJIbHOMY JIEYEHUIO.

Kaxk n30exarp 3TMX HETOCTATKOB?

Bynem ucnonb3oBaTh CUCTEMHBIN MOAXO.

[Ipennaraercs co3garh CrieUMaIM3UPOBaHHbIE MEIUIIMHCKUE
HEHTPBI CO BCEM HEOOXOOUMBIM OOOPYIOBAHUEM U BBHICOKOKBA-
T(UITMPOBAHHBIMHU CTICIUATICTAMU. DTU TIEHTPBI OYTyT UMETh
BO3MOKHOCTh CBA3ATHCSA C JIIOOBIMU CHIEIIMATUCTAMKU MUPA, C CY-
NIEPKOMITBIOTEPOM, CONlEpKAIIMM OOJIbIIIUE TaHHbIE B MEIUINH-
CKOM 00JIACTH Y MICKYCCTBEHHOUM MHTEJUIEKT.

B nieHTp marpieHT OyzieT mpuxoauTh K ONpeieieHHOMY BpeMe-
HU, TaK 4TO He OyJeT HUKaKux oxujaaHuil. EMy caenaior npea-
BapuTeJIbHBIE aHAJIM3Bl. DTa Mpolieaypa 3aiiMeT He Oosee IBYX
yacoB. [laHHble aHATM30B HAINPABJISIIOTCS HA CYNEPKOMIIBIOTED,
KOTOPBIM 32 HECKOJIbKO MUHYT BbIIACT MPEJBAPUTEIIbHBIN CIIH-
COK JIMarHO30B U TIPU HEOOXOAMMOCTHU TMOJCKAXET, KaKue eIle
JOTNIOJIHUTEIbHbIE aHATM3bl HEOOXOMUMO crienath. Mimest Bce 1aH-
HbIe ¥ YTOUHEHHBI! CITMCOK AMArHO30B U CIIOCOOOB U3 JIEUCHU I,
BBICOKOKBIM(DUIIMPOBAHHBIN CIIELMATIUCT ONPEAeIIsIeT OKOHYA-
TeJIbHBIN IMarHo3 1 croco0 JieueHus. Bes mporieaypa naxe B ca-
MBIX CJIOKHBIX Cllydasix He 3aimeT OoJbliie S—10 yaco. B ca-
MBIX CJIOXKHBIX CITydasix OOJIbHBIE OydyT HAPaBIISITHCS B CIIEIH-
QIM3UPOBAHHbBIE OOJILHUITHI.



YroObl 3HAUMTESIBHO CHU3UTh BEPOSTHOCTD 3apaKeHUS TAKUX
IIEHTPOB MUKPOOAMHU TAIMEHTHI OyIyT TepeofeBaThCs B CTe-
pPUWIbHBIE OJIEKbl. ByIyT IenaTbcst SKCIpece aHaIn3bl OOMTBHBIX
Ha BBISIBJIGHUE y MAllMEHTOB BUPYCOB, U MPU HATMYUU UX Oy-
YT MPUHUMATBLCSI COOTBETCTBYIOIIME MEPhI (MACKH, CHELUab-
HbIE TIOMEIeHUsI C 0000 cTepr3alyen u 1. 11.). Kpome Toro,
TaM He OyleT rmocerieHre OONBHBIX POJACTBEHHUKAMU M 3HAKO-
MBIMH, KOTOPbIE MOTYT MPUHECTH AOTIOJTHUTEIbHbIE BUPYCHI. Bee
noMeIeHusi OyayT MOABEPrarbcsi 0COOOW CTEPUITA3AIINHY.

Takou nogxon;

1. CokpatuTh Bpems OCTAHOBKY TMarHO3a U BpeMsl MpeObl-
BaHUs MAllMeHTa B MEJUIIMHCKUX YUPEKICHUSIX;

2. IToBBICUTCS Ka4eCTBO JIeueOHOTO Ipoliecca:

2.1. quarHo3 OyIeT CTaBUThCS 3HAYUTESIHHO TOYHEE U OBICT-
pee;

2.2. MHOrHWe 3a0ojeBaHus OyayT MpeIoTBpAIleHbl, KaK Kak
Oy/IyT BBISIBJISITHCS TEHICHIIMU, KOTOPbIE MOTYT TIPUBECTHU K 3a-
00JIeBaHUSIM

3. TlaimeHT OymeT HAXOOUTHCS B JIOMAIIHUX YCJIOBUSX
U He OyleT OTpHIBaThCS OT padOTHl, HA BpeMs MNpeObIBaHUS
B OOJILHULIE;

4. 3HaYUTENILHO COKPATATCS PACXO/Ibl HA JICUCHUE:

4.1. maneHT B OCHOBHOM He OyJieT TpeObIBaTh B OOJIbHUIIE;

4.2. COKpaTUTCs KOJIMUYECTBO KOMKO-MECT B OOJIbHUIIE;

4.3. COKpaTUTCSl KOJIMYECTBO MEIUIIMHCKOrO IepcoHasa
B OOJIBHUIIE.



5. TloBbIcuTCs ypOBEHb OOCTYKUBAHM S MAIIMEHTOB B OOJIbHU-
1Ie, TaK KakK:

5.1. 3HAYUTENILHO YMEHBIIUTCS MOTOK MAIMEHTOB M Y Me/l-
PaOOTHHMKOB TIOSBUTCS OOJIbIIIe BpEMEHHU 0OpallaTh Ha Kaa0ro
13 OOJIbHBIX;

5.2. MOSIBUTCSI BO3MOKHOCTD MTPAKTUYECKH KaXkKJIOTO TaIlUeH-
Ta MOKa3aTh BHICOKOKBATU(DUITIPOBAHHOMY CIIEITUAJTUCTY.

6. YMEHBIIMTCS 3apakaeMOCTh BUPYCaMH OOJIbHUYHBIX ITOMeE-
IIEHUH, TaK KaK 3HAUYUTEIbHO COKPATUTCS TIOTOK OOJIBHBIX U I10-
ceTuTesien.

B 11iej10M Takas cucteMa mo3BOJIUT COKOHOMMUTD Jaske HeOO Ib-
IO CTpaHe MUJLIMAPIbI JI0JUIAPOB Y 3HAUMTEIBHO O3JI0POBUTD
HaceJIeHHE.



2.8. BbIBO/Ibl

[logBenem WTOrM M TIEPEUYMCIMM OCHOBHBIE SJIEMEHTHI CH-
CTEMHOTI0 MOAX0/a:
1. Cucrema;
. Nepapxus;
. B3auMoCBsI31 ¥ B3aMMOBJIMSTHHS,
. [IpyarHHO-C/IeICTBEHHBIE CBSI3H;
. CHCTEeMHOCTb ¥ CUCTeMHBbIE TPeOOBaHUSI;
. DBOJIIOIIMOHHOE PAa3BUTHE;
. Yuer usMeHeHU! U UX BIUSTHUN;
. llenenonaranue;
. [Monxom «AHTH».
[MonpoOHee ¢ CHCTEeMHBIM TOAXOIOM MOKHO O3HAKOMUThCS
B [5], [9] m [15].

O 00 1 O\ Lt & W I



2.9. CAMOCTOATEJ/IbHAA PABOTA

2.9.1. KoHTpoOJIbHBIE BONPOCHI

1. TaiiTe onpeneneHue CUCTEMHOIO MBIIILJIEHUS] M CUCTEMHOTIO
NoAXO/a.

2. [lepeuncanTe OCHOBHBIE MTOHATUS CUCTEMHOIO MTOAXO0/A.

3. Maiite onpeaeseHre CUCTEMBI.

4. OnuiuTe uepapxuio cuctem. HazoBute mepapxuyeckue
YPOBHU CUCTEMBI.

5. [IpuBenuTe MOHATHS, COMYTCTBYIOIIEE MOHITUIO CUCTEMA.

6. OnuimTe BUIBI N3MEHEHHUH.

7. YTo Takoe CUCTEMHBIM onepaTop?

8. Kto aBTOp cucremHoro oreparopa?

9. HazoBuTe OCHOBHBIE OCH CUCTEMHOTI'O OIeparopa.

2.9.2. Tembl J0KJa00B U pedpepaToB

1. Uctopus nosienenus: TepmuHa cuctema. O030p U aHAIU3
UMEIOLIUXCS OIPEeSIEHUI CUCTEMBI.

2. AHanu3 NOHATUS CUCTEMHOE MBIIILJIEHUE U CUCTEMHBbI
TIO/IXO/1 y Pa3IMUHBIX aBTOPOB.

3. AHanu3 He CUCTEMHOIO MOAXoJa K MPUPOIE, UCKYCCTBEH-
HBIM CHCTEMAaM U, B YACTHOCTH, K TEXHUKE B UCTOPUU PA3BUTUS
YeJIOBEUECTBa.

4. 3HayeHre B3aMMOBJIMSTHUAH B PA3JIMUHBIX 00JIACTSX 3HAHWIA.

5. 3HaueHue CUCTEMHOTO TIO/IX0/Ia B HAyKe, TEXHUKE, OM3Hece
Y )KU3HU.



2.9.3. BoinoJiHUTE 3aJaHUS

1. IIpuBeauTe NpUMepPHI

1.1. Cucmemnozo nooxooa.

— B pa3paboTke TeXHUKWU;

— B npupone;

— B pasnuyHBIX HayKax;

— B OusHece;

— B xu3Hu, u T. 1.

1.2. Hecucmemmnozo nooxooa

1.3. Hcnonw3yiime cucmemuwiii onepamop onsi:
— Jlammer;

— Kommblotepa;

— JIto60i1 crucTeMbl /WM TIpoliecca.

1.4. Ioxascume yuem erusiHuli 8:

— IIpupore;

— TexHuke;

— B cembe, o01iecTBe 1 T. 1I.

2. Pemure 3a1aum, MHCNOJIb3Ysl CHCTEMHBIN MOAXO/ .
2.1. 3aoaua 2.1. Kanuman baao

Ycnosne 3agaun

Kanuran [lutep bnan, repoit pomana Padasna CadatuHu
«Onucces kanutaHa brana», oTnpaBiisieTcsl HA BPaKECKUN KO-
paldib IS IEPeroBOPOB.

Kak emy obecrieunts 6e30MacHOCTb KU3HU €ro M ero TOBApH-
mien?

2.2. Baoaua 2.2. Cuzapemol



Ycnosue 3agaun

Kak monyuuTs KpynHylo CyMMY JIEHET 3a BbIKYpEHHbIE CUTa-
pertnr?
2.3. 3aoaua 2.3. Hukeuzuuus

Ycnosne 3agaun

MHoro BekoB ToOMy Ha3a[ B Micnanuu ouepeHOro nojo3pena-
€MOT0 BBI3BIBAIOT K MTHKBU3UTOPY. Kak mpasuiio, 310 ObUT cMepT-
HBIN [IPUTOBOP.

WHKBU3UTOD, YABIOASICh, TOBOPUT MOAO3PEBAEMOMY: « Y MEHSI
CErOJIHsI XOPOILUii IeHb, U 51 XOUYy OCTABUTH TeOe IIAHC Ha KU3Hb.
Bor nBe cBepHyThie Oymaxku. Ha omHoi HamucaHo ,,2KU3HB",
Ha apyro# — ,,CmepTb”. TsaHU cBOM Xpeduii».

[Nono3peBaemblii OOIEIHEN, Cpa3y MOHSIT, YTO Ha 0OENX Ha-
nucaHo: «CMepThb».

Kak emy cnactul CBOIO KU3HB?

2.4. 3aoaua 2.4. Oxoma na meodeeost

Ycnosue 3agaun

MoJ10/10¥ ¥ OTIBITHBIN OXOTHUK COOpPAJIUCh HA OXOTY Ha Me/l-
BEA.

Korga omnbITHBIM OXOTHUK YBUJEN MEIBEs, TO PaHWJI €ro
HE3HAYMTENIbHO. Pa3bspeHHbI 3B€ph KHUHYJICS HA OXOTHUKOB.
Onum GeryT K jiepeBHe. MoJO/10i TOBOPHUT OMBITHOMY, UTO Me/I-
Belb ceiiuac JOTOHMT HAC, HO OMBITHBI OXOTHUK HE OTBEYAET
emMy, a OXKHT JaJIbIle.

Torma Moonoit 06epHyJICs 1 3aCTPEITIIT MEIBEIS.



OnbITHBIN OXOTHUK Hayas pyrats monoaoro. [louemy?
2.5. Baoaua 2.5. 2Kecmokuii 3axoH

Ycnosue 3agaun

7Kut Hekorja jKeCTOKMI MpaBUTEb, KOTOPBIA HE Keslal HU-
KOTO BITyCKaTh B CBOM BJIaJIeHUsl. ¥ MOCTa 4yepe3 MOrpaHuYHYyIo
PeKy ObUI IMOCTaBJIeH YaCOBOM, BOOPYKEHHBIN C TOJIOBHI JIO HOT,
¥ eMy ObUIO TTPUKA3aHO CHPAIMBATh KaXJOTO IMyTHUKA!

— 3ayeM uaenn?

Ecnu nyTHUK roBOpuII HENPaBy, YacoBOM 00s13aH ObLT CXBa-
TUTh €r0 U TYT ke MoBecuTh. Eciiu ke MyTHUK OTBEYas MpaBiy,
eMy | TOrjia He ObLJIO CIaceHMs: YaCOBOW JIOJKEH ObLIT HeMesl-
JICHHO YTOIIUTb €r0 B peKe.

TakoB ObUI CypOBBIil 3aKOH KECTOKOCEPIHOTo IMpaBUTE,
Y HEYMBUTEIILHO, YTO HUKTO HE pelajicsi MpuOIM3UTLCS K €ro
BJIAJICHUSIM.

Ho BOT Haresncsi KpecTbsIHUH, KOTOPBIF, HECMOTPsI Ha 3TO,
CIMOKOWHO MOJOIIEN K OXPaHsEMOMY MOCTY Y 3allpeTHOM I'paHu-
1138

— 3aueM ujenib? — CypoBO OCTAHOBUJI €70 YaCOBOM, FOTOBSICh
Ka3HUTh CMeJIbuaKa, 0e3pacCyJHO MIYIIero Ha BEPHYIO THOETb.

Ho otBeT ObUI TaKOB, UTO 03aJaUu€HHBIN YaCOBOM, CTPOTO HC-
TIOJIHSISL JKECTOKMU 3aKOH, HE MOT HUYEro IMOofesaTh C JOTa/ijiv-
BbIM KPECThSIHUHOM.

Kakos xe ObL1 OTBET?

2.6. 3aoaua 2.6. Yuumenv u yuenux



Ycnosue 3agaun

To, 4TO OmMUCaHO HWXe, MPOM3OILIO, TOBOPSAT, B [IpeBHei
['peru. Yuurens myapoctu, cocuct [Iporarop B3sisics 00yInTh
KBaHT1a BceM npuemMam aJIBOKaTCKOro MCKyccTBa. Mexay yuu-
TeJIeM Y YYEHUKOM ObUIO 3aKJTI0UYEHO YCJIOBHUE, [0 KOTOPOMY y4e-
HUK OOSI3BIBAICS YIJIATUTH CBOEMY YUMTEJI0 BO3HATPAXKJICHHE
TOTYAC K€ MOC/IE TOro, Kak BIEpBbIe OOHAPYKATCS €r0 yCIeXH,
T. €. TIOCJIe TIEPBOM K€ BBIMTPAHHOW MM TSIKOBI.

KBanT nporien ysxe noiHeiil Kypc o0ydyenust. [Iporarop oxu-
JaeT IJIaThl, HO YYEHUK HE TOPOIUTCSl BBICTYIAThb HA CYIE 3a-
mmTHUKOM. Kak ke 6b1Th ? [IpoTarop, HakoHeII, peru B3bICKaTh
C YUYEHHKA JOJIT IO CY[ly Y IOJaJl Ha y4eHuKa B cyl. OH paccyxk-
JaJl TaK: eCu 1eso OyJIeT UM BBIUTPAHO, TO J€HBI'M IOJKHBI ObITh
B3bICKaHbI HA OCHOBAHUM CYyIeOHOTO ITPUTOBOPA; €CITU JKe TskOa
OyZeT UM MpOWTpaHa |, CJAEIOBATEHHO, BHIUTPAHA €r0 yYeHH-
KOM, TO JIEHBI'M OMSITh-TaK1 JIOJKHBI OBITH yIIadeHbl KBaHTI0M
T10 YTOBOpY — ILIATUTh MOCJIE IIEPBOM K€ BHIMTPAHHOW YYEHUKOM
TSKOBI.

OnHako y4eHHK, HanpoTuB, cuntai Tsok0y [Iporaropa coBep-
[IeHHO Oe3HanekHoW. OH, KaK BUIHO, JEUCTBUTEIBHO KOE-YTO
NIEPEHSLT y CBOETO YUUTEIsl U PAcCykKJaJl TaK: €CJIU €T0O MPUCYIAT
K yIUIaTe, TO OH He JOJKEH ILJIaTUTh [0 YTOBOPY — BE/lb OH IPO-
UrpaJ epByIo TSKOY; €CITH ke [Ie710 Oy/IET pelieHo B ero Mojb3y,
TO OH OIISATh-TAKM He 00sI3aH TUIATUTh — HA OCHOBAHUM CylIeOHO-
'O IPUToOBOpA.

Hacran nenn cyna. Cynpst 6bu1 B O0mbiiom 3arpyaaenun. Og-



HAaKO I10CJIe IOJITOro Pa3MbIIILIEHK S OH HAIleN, HAKOHEL, BBIXOM —
TaKOU IPUTOBOP, KOTOPBIY, HUCKOJIBKO HE HAPYIIAsl YCIOBUU CO-
IJIALIEHUS] MEXAY YUUTETIEM U YYEHUKOM, B TO K€ BpEMs AaBall
YUUTET0 BO3MOKHOCTh TIOIYyYUTh OOYCIIOBJIEHHOE BO3HATpPaK-
JIEHUE.

KaxoB Obu1 puroBop cyapu?

2.7. Baoaua 2.7. IIponoseonux

Ycnosne 3agaun

[TponoBeAHMK pacckaszas nacTBe CBOM COH. EMy npucHMIOCH,
YTO OH IMONaJ B CTapblii 3aMOK. Ero BBeaM B KOMHATY, IJIe CTO-
SUT OTPOMHBIN CTOJI, YCTaBJIEHHBIN MPEKPACHBIMU KYIIAHbSIMH.
3a crosiom cuaenu ogu. Ho oHM HUYero He eI U pyrajiuch.
B 4em nmeno?

N TyT nponoBeHUK MOHSLI, B YeM JeJ10, Y JIIofIeN PYyKH He CTH-
Oanmch B JIOKTAX. JIOTSHYTBHCS IO CBOETO PTa OHU HE MOTJIH.

[ToTom OH Tomast B IPyryio KOMHATY, Tjie ObLT TaKOH ke CTOJ,
32 KOTOPBIM CHJIEJIH JIIOAM 1 Y HUX TOXKE He CTUOAIUCh B JIOKTSIX
PYKH, HO JTIox ObUTH OYeHb palocTHBIMU. [Touemy?

2.8. Badaua 2.8. Yemuvipe mpeyzonvHuka

Ycnosue 3agaun

Kak mocTtpouth 4YeTplpe TPEyroJibHUKAa C MOMOIIBbIO HIECTU
crimuek?
2.9. 3agada 2.9. Kak 310 caenaHo?

VcioBue 3agaun

Brl BuuTE 31€CH IEPEBSIHHBIN KYO, COCTABICHHBIA U3 JBYX



KyckoB AepeBa (puc. 2.20). BepxHsist monoBruHa Kyba MMeeT Bbl-
CTYIIBbI, BXOJSIINE B BhIEMKH HIKHeW yacti. OOpaTute BHUMA-
HUe Ha (hOpMy M PaCIONIOKEHHUE BBICTYIIOB U OOBSICHUTE: Kak
YXUTPUJICS CTOJISIP COETUHUTL 00a Kycka? !

Puc. 2.20. XutpoymHOe coelMHEeHe B COOPAaHHOM BUJIE

2.10. 3aoaua 2.10. /lemuoos
YcnoBue 3amaun

Axunduit [leMuaoB obnanan AeI0BOM XBaTKOUM, CMEJIOCTHIO,
PEeIIPUMMYNBOCTBIO, Pa3MaxoM, CIIOCOOHOCThIO OPraHW30BaTh
¥ BO3MJIABUTH OOJIbINIOE Jey0. MIcTOprKH moiaraior, 4To B CeK-
peTHBIX TofBaiax Joau JleMuioBa YeKaHWIN cepeOpsiHbie pyo-
. Korna nmmneparpunia Ennzasera IlerpoBHa y3Hana mpo ero

15 Iepenpman . U. Becenwple 3amaun. Hpe corHu ronososiomok URL: http://
jsulib.ru/Lib/Articles/004/464.



http://jsulib.ru/Lib/Articles/004/464.
http://jsulib.ru/Lib/Articles/004/464.

HE3AKOHHYIO JIEATENBHOCTD, OHA MO3Baja JJemuaosa Ha KapTou-
HYIO IAPTHUIO. A BBIMIPAB, CIPOCUIIA Y HETO: «YbM JIEHbIU ThHI CE-
TOJHS ITPOUTpal MHE?».

Kak 6b1Th [lemunoBy?



IJIABA 3. DBOJIIOIIMOHHOE
MBIITLJIEHAE

Ecau evt ne Oymaeme o Oyoyuiem, y eac ezo

He Oyoem.
A. T'oacyopcu

Coaep:xanue rjiaBbl 3

3.1. O630p

3.2. Buvisigaenue 3aKonomepHocmert pazeumust
3.3. Hcnoav3oeanue 3axK0H08 pa3zeumusi cucmem
3.4. CamocmoamenvHas paboma

3.4.1. Borpocsl 1y caMOIIPOBEPKU
3.4.2. Temsl 10K1a10B U pedpeparos
3.4.3. Bemonnure 3agaHus



3.1. Ob30P

Isoarouuonnoe mwluireHue UMeEeT JBe COCTABIISIONIIE:

a) Buvisisaenue 3axkonomeprocmeti pazeumusi (TPEHIIOB) B JIIO-
OBbIX SIBJICHUSIX, HAIIPUMED, KaK 3TO JIeJIaeTCs B TeCTax Ha JIOTHKY
i [Q (Harmpumep, NoCiIea0BaTENBHOCTD: TPEYTOJIBHUK, KBaJl-
par, MSATUYTOJBHUK. .. YTO AaJibiiie?). BoisBleHe 3aKOHOMEPHO-
CTel — OYeHb BakHOe KadecTBO. OHO HEOOXOOMMO HE TOJILKO
yU€HBIM, HO U KaXJIOMY UYEJIOBEKY.

0) Hcnonvosatiue 3aKkOHOMePHOCMEL PA3BUMUSL CUCeEM TS
pa3BUTHSI KOHKPETHON CUCTEMBbl. B OCHOBHOM paccMaTpuBaioT
IpyIiy 3aKOHOMEPHOCTeW 3Bomonuu cucreM (5], [6] u [15],
a oppoOHee B [14] u [18—21].

OcHOBHbIE U3 3aKOHOMEPHOCTEN IBOJTIONMNU CUCTEM CJie-
aytomwe (puc. 3.1):

— 3AKOHOMEPHOCMb Y8eAUUeHUsl CIneneHuU U0eaNbHOCIU;

— 3aKOHOMEPHOCTb Y8eAUuUeHUsl CHEeNneHU YRPaAs.aI1emMocmu
U OUHAMUYHOCIU;

— 3aKOHOMEPHOCMb nepexooa 8 Haocucmemy;

— 3aKOHOMEPHOCb nepexooa Ha MUKPOYPOBEeHb;

— 3AKOHOMEPHOCTb CO2AACOBAHUSL;

— 3aKOHOMEPHOCHb C8EPMBIBAHUS — PA368EPIbIBAHUSL;

— 3aKOHOMEPHOCHb COANAHCUPOBAHHO20 PA3BUMUSL CUCHIE-
Mbl.



( 3AKOHE] SBO.THITIH CHCTEM )

( Veenmuenn e cTen eEn BISATEHEOCTE )

EEECEE

Puc. 3.1. CTpyKkTypa 3aKOHOMEPHOCTEN SBOJIIOIIUU CUCTEM




3.2. BBIABJIEHUE
3AKOHOMEPHOCTEN PA3BUTHS

OdeHb BaKHO HAXOAUTh U YMETh IPOAJIEBATh TEHAECHINH, 3a-
KOHOMEPHOCTH. DTO MOTYT ObITh TEHJICHLIMY B MOBEICHUH YEJIO-
BeKa, B IOJIMTUKE, SKOHOMUKE, TOPTOBJIE, PUPOIAHBIX SBICHUSX,
Mojie, TOBCETHEBHOM KU3HU U T. [I., BO BCEM, UTO BaC OKPYKaer.
OHM MOT'YT OXBaThIBaTh pa3Hble NEPUO/BI KU3HU — OT MUJUIAAP-
JIOB JIET JO I0JIel CEKYH/IbI.

IIpumep 3.1. Pacmiupenne Bcesiennoi

Hmetotcst pa3Hble TUTIOTE3bl TEHISHIUY TTosiBJIeHUs] BeeneH-
HOU U ranaktuk. [Iporiecchl pacmmpenust BeeneHHON 0OBIYHO
OTCUUTHIBAIOT OT Bosblioro B3peiBa — npuMepHo 14 mupa jer
Tomy Hazaj. MiMeroTcst ocHOBHBIE cTaauu bosnbinoro B3pbiBa 'f.

B 1926 rony 3HaMEHUTBII aMEPUKAHCKUI aCTPOHOM D/IBUH
[Maysmn Xa66m npemnoxwt (a B 1936 rogy MopepHU3UPOBAT)
KJIacCU(PUKAIMIO TAAKTHK 10 uX Mopdonorun. M3-3a xapakrep-
HOM (hOPMBI 3Ty KJIaccHpUKAIHMIO HAa3bIBAIOT ele «KameproHoM
Xab0m1a».

1
6 XpoHosnorus bonbloro B3peiBa — Mamepuan u3 Bukuneouu .



The Spitzer Infrared Nearby Calaxies Survey (SINGS) Hubble Tuning-Fork
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Puc. 3.2. Kamepron Xa66ma'”

IIpumep 3.2. BozHnkHOBeHHe 3eMn

3emutst oOpa3oBanach MpUMepHO 4,5 MIIp[ JIeT TOMYy Ha3aj
U3 YacTUI] MPOTOIJIAHETHOTO O0JIaKa, TIOCTETICHHO YBEINYMBa-
Jach ee mMacca. 3eMiisl TOCTEeNeHHO pa3orpeBaiachk. [pearnono-
KUTEIIBHO, AP0 00pa30BaIOCh 32 HECKOJBKO COT MUJUIMOHOB
net. [Tpu ocTeIBaHMM BO3HUKIIO TBEpoe siapo. dpyrue o6omou-

17 URL: http://galspace.spb.r


http://galspace.spb.ru/indvop.file/66.file/3big.jpg

K1 (POPMHUPOBAIUCH 3HAYMTENBHO Joibiie. [locreneHHo ObuM
CO3JaHBl BO3AYIIHAS 000/I04Ka U OKeaHbl. Okoyo 3,8 Mipn et
HazaJl CJIOKUJIACch NepBasi FPaHUTHAs Kopa.

B nipouiecce sBomonmy BO3HUKIM atMocdepa U rugpocdepa
3emuIn.

7Ku3Hb Ha 3emIie MosiBIIIach MPUOM3UTENHLHO 4 MIIP JIET TO-
My Hazall, a yejoBek — npuonusuteabHo 200 ThiC. JeT Ha3al.

Yro xnet 3emimio B Oynyiiem? Ha 3ToT Bormpoc MOXHO OTBe-
THUTB JIUIIIb C OOJIBITION CTENEeHBI0 HEONPeIeICHHOCTH, a0CTparu-
PYACh KaKk OT BO3MOXHOTO BHEIIIHET0, KOCMUYECKOIO BIIMSIHUA,
TaK U OT JIeSITeJIbHOCTH YeI0BEYECTBa, IPeoOpas3yIoIIero okpy-
KaIOLIYI0 Cpely, TPUYEM He BCerja B JIyUlIyl0 CTOPOHY.

B KoHIIEe KOHIIOB, HeApa 3eMJIM OCTBIHYT 10 TAKOM CTETIEeHH,
YTO KOHBEKLMSI B MAaHTUU U, CJIE0BATENIbHO, JBM)KEHUE MaTe-
PUKOB (2 3HAYUT M TOpoOOpa3OBaHKe, W3BEPKEHUE BYJIKAHOB,
3eMJIeTpsICEHM 1) TTOCTENEHHO OCIaOHYT U MpeKpaTsaTcs. BeiBeT-
pUBaHUE CO BPEMEHEM COTPET HEPOBHOCTHU 3€MHOU KOPbI, U TO-
BEPXHOCTb IIJIAHETHI CKPOETCs MoJ, BoAou. JlanbHennas ee cyipb-
6a OyneT ompesensTbCsl CpefHEerofioBol temneparypoi. Eciu
OHA 3HAYMTEJLHO IMOHU3UTCA, TO OKEaH 3aMEp3HET U 3eMils
MOKpoeTCs JieAsHON Kopko. Eciu ke TemmnepaTrypa MOBBICUT-
cs (a, ckopee BCero, UMEHHO K 3TOMY U MPUBEJET BO3PACTAIO-
mas ceetumocts ConHua), TO BOAA UCHApUTCsl, OOHAKUB POB-
HYIO IOBEPXHOCTb IJIaHEThl. O4eBUHO: HU B TOM, HU B IPYIOM
cllyyae KM3Hb 4YesioBeuecTBa Ha 3emuie OyleT yXe HEBO3MOX-
Ha, [0 KpaHEW Mepe, B HAllleM COBPEMEHHOM IPEICTAaBICHUN



o Hen's.

IMpumep 3.3. PazButue o6mecTBa

PaccMaTpuBaloT pa3Hble IEPHO/IBI PA3BUTHS OOIIECTBA, HAUH-
Hasl ¢ MepBOOBITHOTO (KaMEHHBIH, MEeTHBIN, OPOH30BBIN U JKeJle3-
HBII BeKa), KoTopblid HaunHaeTcs ¢ 200 ThIC. JIeT Ha3a]| U 3aKaH-
yuBaercs mpuommsuTenasHo 1500 H. 3.

WuTepecHo mpocneanTh TEHISHIIMU Pa3BUTHSI OOIIECTBEH-
HBIX OTHOIIEHUH, (DOPMBI BIACTH, HOPM MOBEJEHUSI U BO3HUK-
HOBEHHE PEeJTUTHUH.

«X0[1 4YeIOBEYECKOW UCTOPUU ONPEACIIAIN TPU KPYITHENIIIHE
peBomonu. Hauanock ¢ KOrHUTUBHOW peBomonuu, 70 Thics4
JIeT Hazajd. ArpapHasi peBoJjioLus, Mpousolneamas 12 Teicsad
JIeT Ha3a[l, CyIIeCTBEHHO yckopuiia mporpecc. Hayunas peBostio-
s — eit Bcero-1o 500 j1eT — BIIOJIHE CIIOCOOHA IIOKOHYUTD C KC-
TOpUEH U TIOJIOKUTH HA4ajIo YeMy-TO MHOMY, HeObIBaIOMY» '°.

TeHaeHMy pa3BUTHUS Pa3HbIX IOCYAAPCTB HACUUTHIBAIOT OH
HECKOJIBKMX TBIC. JIET JO HECKOJIBKMX JISCATKOB JIET.

IIpumep 3.4. MeTeopoJornueckue npejacKka3aHusi

CerofHs MBI OJTy4aeM JOCTATOYHO TOUHBINA MPOTHO3 MOTO/IbI
ot onHoro JiHs 10 10 gueit. C 3TOM 1€/l TPOBOAATCS U3Mepe-
HUsI U3MEHEHUI MOTOJIHBIX YCJIOBUI BO MHOTHX TOYKax 3emiin
1 U3 KOCMOCa. AHAJIN3 3THUX JAHHBIX MO3BOJISICT BBISIBUTH TEH-
JICHIIUY U3MEHEHU S TIOTOTHBIX YCIIOBHIA.

18 Spomouusa 3emin URL: http://galspace.spb.ru/index17.html.

1 Harari, Yuval Noah; Vintage (2015). Sapiens: A Brief History of Humankind.
Harper, 464 pages. ISBN-10: 0062316095, ISBN-13: 978—0062316097
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IIpumep 3.5. MrHOBeHHbIE TeHAeHINHU

WHorna ot ymeHus ObICTPO YBUIETh TEHICHITUIO PA3BUTHSI 3a-
BHCHUT JKU3Hb YeJIOBEKa.

D10 MOXeT ObITh HEOXKHMIAHHASI CUTYAlIMsI HA JOpOre, U BOJU-
TeJIb JIOJIKEH B I0JIM CEKYH/IbI IPABUIJIBHO OTpearupoBath. OnbIT-
HBI BOJIUTEJTh, IOCTOSTHHO HAOMIONAs 32 JOPOTOM, MOXET TIPe/i-
BUJIETH CJIOXKHbIE CUTYaIUH.

[To mepemertieHrIo HOT, KOpITyca, a MOTOM PYK OOKCep MOXET
MIpeBUICTh yaap, KOTOPbId TOTOBUT €ro MPOTUBHUK. Takast xke
CHTYaIHsi MOXeT ObITh U B OOCBBIX JICHCTBUSIX.

B cBsI3M ¢ 3TUM OYeHb BAXKHO YMETh BBISIBJISATH TEH/ACHIIUH,
KaK B OOJIBIIIMX MHTEpBAJIaX BPEMEHH, TaK 3a JIOJU CEKYH/IBI.

IIpumep 3.6. IBosonus B Mojae

Hcropust onex bl — BEJMKOJIETTHBIN MPUMEpP U3YUYeHHUs U3Me-
HEHM S TeHICHIIMN Pa3BUTHS IAaHHOW CHCTEMBI.

CylecTByeT MHEHUE, YTO TIEPBbIE OJIEXK/Ibl MOSBUIIKCH C T1O-
Tepel BOJIOCSHOTO TIOKPOBa Ha KOXe YesloBeKa.

Bhauane monu oneBasivch B IIKYPbI JKUBOTHBIX, HA KOTOPBIX
OXOTHJIUC.

B nanpHeimeM mKypbl ’KUBOTHBIX M KOXY CTaJM CIIABATh
C MIOMOIIBIO CYXOXKWJIUI U BOJIOC.

Jlanee MEHsUIUCh MaTepUasibl, U3 KOTOPBIX Jeaach OfIexk/1a,
ee popMa 1 TeXHOJIOTU sl U3TOTOBJICHUSI.

[Tpumepno 10 000 et Ha3aa ObLIM OIOMAITHEHbI KO3bI U OB-
IBI, ¥ C TeX TOP CTAJIA TKaTh U3JIC/IMSI U3 IIEPCTH.

ITo3:xe cTaim ucroyib30BaTh XJIOMOK U JIeH, M TOJIbKO B 20 Beke



MTOSIBUJIMCH CHHTETUYECKIE TKAHU.

B nmanHOM mpumMepe mpocieiM TOJIBKO M3MEHEHue (opm
OJICKIbI.

Haunewm c onexapt Ipesnero Erumnra.

Erurnerckas ofexaa Ha MPOTSKEHUM MHOTUX CTOJIETHI OCTa-
€TCsl HEM3MEHHOM, TTOCTOSTHHOM ¥ OTHOOOpa3HOM. Bhutn TONBKO
JIBa TUIIA OJIEXKIbl: MYKCKasl U ’eHCKasi. PazHuna B ofexae Mex-
JIy OT/IEJIbHBIMU OOIIECTBEHHBIMHU KJIACCAaMU 3aKJTI0UaIach TOJb-
KO B ee oTieske U Marepranax. Ho u 31ech IeiCTBYIOT TOUHBIE
3aKOHBI U TEOMETPUYECKUE (DOPMBI.

OCHOBHOM OfIeXJJON MYKUYUH ObLT MEPEJHUK (CXeHTH) — Ha-
OenpeHHas MmoBsizKa. JKeHckas ofesxaa ropasao OoJbIlle 3aK Phi-
Basa Teso (puc.3.3). PaObiHM XOAMIN TPAKTUYECKU HATVIMHU.
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Puc. 3.3. Onexnapl npeBHero Erunra

Jlanee onexpaa crana ycloXKHATbCA. BepIIMHON ClI0KHOCTU
’KEHCKOTO TUIaThsl CTAJI KpUHOJIUH (puc. 3.4), KOTOPBIN ObUT MO-

ned ¢ 1851 mo 1867 rogsl.

20 URL: http://mir-kostuma.com/ancient-egypt/item/27-odezhda-kartinki.
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Puc. 3.4. Kpunonun?!

B nanpHelem miathsi CTajId YIPOIIAThCs, YMEHBINAICSI UX
oobeM. B 20 Beke keHIMHBI cTamy ofeBath Oproku. CeromHs

ofiekaa Oosbllie OOTATUBAET XKeHCKoe Testo. OOImas TeHAeHIUs
MoKa3aHa Ha puc. 3.5.

21 URL: https://upload.wikimedia.org/wikipedia/commons/e/e5/1856c¢rnl.gif .
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Ipumep 3.7. IBow0nus KynajabHbIX KOCTIOMOB
[NepBbie keHCKKEe KyTalbHbIe KOCTIOMBI ITPEICTABIISIIN COOOM
TUIaThe

(puc. 3.6).

22 URL: https://www.pinterest.com/adelinmiftah/fashion-timeline.
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Puc. 3.6. KynanbHblil kocTioM>

B panbHelinem IUom@ans KEHCKOrO KyHMaJbHOIO KOCTIOMA
crasia yMeHblIatbes. O01as TeHAeHIM s TOKa3aHa Ha KapuKary-
pe (puc. 3.7).

3 DBOMIONKUS KyNAIbHUKA: OT TPOMO3IKHMX IUatkeB no OukuHm URL: http:/
www.kulturologia.ru/blogs/030416/29033.
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Puc. 3.7. DBomonus )KeHCKOro KyrnajbHHUKa >4

[lokaxeM mpuUMep BbISIBIEHUS] SKOHOMUUYECKON 3aKOHOMEP-
HOCTHU.

IIpumep 3.8. U3MeHeHnEe 0CBEMEHHOCTH

Yuenbie-3koHOMUCTH U3 CoenuHeHHbix IlltaToB pazpado-
TaJM HOBYIO METOJIONOTHIO, Onaromapsi KOTOPOH MOXHO H3Me-
pUTh U3MeHeHHe (PMHAHCOBOTO COCTOSIHUSI CTPaH, HaOMonast ux
u3 KocMoca. Metoauka moMoxeT HaOMoAaTh 3a TOCy1apCTBAMH,
KOTOpbIE He MYOJIMKYIOT UJIH JIaXke CKPBIBAIOT OPUITAITIBHBIE T10-
Kas3aTesy CBOer SKOHOMMKH. K HacTosmeMy MOMEHTY pe3yJibTa-
THI TAHHOW paOOTHI HE ObLTN OMYOJIMKOBAHBI HU OTHUM U3 Hay4-
HBIX M31aHuid. JIMIb KpaTKue BHIBOABI MO UCCIIEOBAHUSIM Obl-
JIY BBUTOKEHBI B COOTBETCTBYIOLLIEM ITPECC-PEU3€E HAa O(pruaIb-
HOM BeO-caiite YHuBepcuteTa bpayHa.

DKOHOMMCTBHI 151 KOCBEHHOM OLIEHKU NTapaMEeTPOM SKOHOMMU-
YECKOI'0 POCTa WM MaJIeHsl roCy1apcTBa UCHONIb30BAIN METO/

24 3pomowus kynaneHuka URL: http://elenagola.livejournal.com/3405.html.
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M3MepeHrs] UHTEHCUBHOCTU HOYHOTO OCBEIIEHUs] TOPOJoB. AB-
TOPBI UCCIIEIOBAHNSI CAUTAIOT, UTO JIJIs1 JTIOOOH JIETIOBOM aKTUBHO-
CTU B TEMHOE BpeMsl CYTOK (Oy/1b TO TOProBJIsi WJTH APYTUE YCITy-
') HEOOXOAMMO HaJW4Me MCKYCCTBEHHOro cBeta. YeM OOJb-
111€ 'HTEHCUBHOCTD WJIJIIOMUHALIMN, TEM OOJIbIIIE AEJIOBAs aKTUB-
HOCTb, TEM JIy4IIle TTIOKYTaTeJIbCKasi CHOCOOHOCTh I'PaXk/IaH, 3Ha-
yut Tem Bbie BBII rocynapcrsa.

Nccneposateny npunuid K BbIBOLY, 4TO odullMaIbHAs CTa-
TUCTUKA CTAaHAAPTHBIX IMOKa3aTesiel CUIbHO OTIMYAETCS OT JIaH-
HBIX, ITOJTyYeHHBIX HOBBIM «KOCMHUYECKUM» criocooom. Harpu-
mep, s Pecriyomku Konro 3apeructpupoBan poct BBIIT
Ha 2,4 npolneHTa 3a npoieAmuii roa. I1o opuimanbHbM ke mo-
Kazatesisim, KoHro umeeT juiib najaeHue, Ha 2,6 mporieHTa B Tofl.
Poct 3k0HOMUKM MbsiHMBI 3apuKkcMpoBaH Kak 3,4 MpoleHTa
€XKEero/IHO, XOTs N0 0UIIMATIBHON CTAaTUCTUKE, — Ha 8,6 MPOILIeH-
Ta B rog>.

= AwmepukaHusl OynyT oneHuBarh BBII crpan mo kocMuueckum (poTorpa-
¢uam URL: http://www.milkywaygalaxy.ru/news/amerikancy-budut-ocenivat-vvp-
stran-po-kosmicheskim-fotografiyam.
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3.3. AICITIOJIb30OBAHUE
3AKOHOB PA3BUTUA CUCTEM

Hcrnonb30BaHNe 3aKOHOB Pa3BUTHSI CUCTEM MOXKET HE TOJIbKO
OOBSICHUTh Pa3BUTHE CYIIECTBYIOIIMX CUCTEM, HO U MPOTHO3U-
poBaTh pa3BUTHE OYIYIINX.

IIpumep 3.9. Pa3Butue npuHTEpOB

Kpartko onuiiem UCTOpHIO pa3BUTHS IPUHTEPA.

[ToTpebHOCTh B NpHHTepe Bo3HMKIA B 1951 romy, Koraa
B CIIIA 6put co3man niepBbiid cepuiinbiii Kommbiotep UNIVAC
I (Universal Automatic Computer I), pa3pabotanHblif aMmepuKaH-
ckor komnanuern Remington Rand. Kaxnaplii 3 KOMITBIOTEPOB
Mor npou3BoAuTh OoT 400 10 2000 BBIYUCIUTENBHBIX ONEepalui
B CEKYH[ly, 4TO I10 TEM BPEMEHAM CUATAJIOCh HEBEPOSATHOU CKO-
pocThio. Beruncnenus neperneyarsBaIMCh OOJBIIMM ITaTOM Ma-
IIMHUCTOK.

3TO He TOJIBKO 00XOAMIIOCH CJMIIKOM JIOPOro, HO U COBEpIlIa-
JICh OIIUOKHU.

B 1953 rony xopnopauus Remington Rand co3nana nepsoe
nevarapoiee ycrporctso 11 kommpiotepa UNIVAC 1. Yerpon-
crBo nonyuymio Hazganue UNIPRINTER; yacts 3T0ro Hazganus
(printer) cTago0 IMEHEM HapULIATEIILHBIM.

[IpyHLMIT IEACTBUS IEPEHECIU C EKTPUUECKON MUIIYILEN
MAIlIMHKY (aHAJIOTHSI) C HEKOTOPBIMU OTIIMYUSIMHU.

N300paxenue (popMHpoOBaIOCh B pe3yJbTare yaapa COOTBET-



CTBYIOIIEH JIUTEPHI 10 OyMare yepe3 KpacsIylo JIeHTY.

UNIPRINTER 6511 6apadaHHbIM MPHUHTEPOM U padoTa
TaK: MO3a/M JIUCTa OyMaru HaXOAUJICS PsiJi MOJIOTOYKOB, yITPaB-
JIIeMBIX IeKTpoMarautoM. [lepen muMcToM Haxoausaach Kpacs-
11asi JIeHTa, a repe;] JICHTOU Bpaltasicst OapadbaH IIMPUHOKN BO BCIO
crpanuny (120 cumBosoB), Hecywii 120 koner, Kaxaoe u3 Ko-
TOpBIX coziepkayno Bce OykBol andasuta (puc. 3.8). Bapaban
HeTpephIBHO Bpallajcs, U, KOraa HyXkHasi OyKBa B HYKHOH TIO-
3UIMU CTPOKU OKa3bIBAJIACh HaJl OyMaroi, OMH U3 MOJIOTOYKOB
6un mo Hewt. Tak, 3a oguH 000pOT OGapadaHa yJaBaaoCh Harlevya-
TaTh BCIO CTPOKY, TIOCJIe Yero Oymara rojaBajiach BBepX IJis Tie-
YaTH CJIeYIOIIeH CTPOKHU U T. 1.

Puc. 3.8. BapabGaHHblii ipuHTEp?®

26 URL: http://www.startcopy.su/forum/m/21165.html.
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[lepexon OT 27E€KTPUYECKOM NUIIYIIEHM MAIIMHKM K Iep-
BOMY TNIPUHTEPY MPOU3OIIIENT Olarofapsi UCIONIb30BaHUIO Cpa3y
HECKOJIbKMX 3aKOHOB.

MaiimHICTOK 3aMeHIIIa CUCTEMA YIIPABJIEHUS — 9TO 3AKOHO-
MEPHOCMb YeeAuUueHUst CMmenenu Ynpagasiemocmu .

Kaperka He ABuranacb — 3AKOHOMEPHOCHL YEEAUUECHUS.
cmenexu u0eabHOCMU.

YBenuumiock KonuvecTBo OykB Ha Oapadane B 120 pa3 — 310
OTXOJ1 OT UJIEATIBHOCTU. DTO MOKHO PacCCMaTPUBATh U KaK 3aK0-
HOMEPHOCTb Nepexood 8 HAOCUCIeMY .

Kpome Toro, ucnosnb3oBajicsl npuxyun Haob6opom, He JTUTEPA
ylapsiia o Kpacsiiei JieHTe, KOoTopasi OCTaBJsijia ciesl Ha Oy-
Mare, Oymara ¢ TIOMOIIIbI0 MOJIOTOYKA, HAXOASIIErocsl C IPyron
CTOPOHBI OyMaru, yiapsiiach 1o JuTepe.

[ozke mosiBMIIMCh HAOOpHBIE MPUHTEPHl. B HUX CUMBOIIBI
Ha OapaOaHe ObLIM He KECTKO 3aKpellIeHbl, a HaOMpaJmCh IS
KQXJOW CTPOKH. B MOMEHT medaTu OJHOM CTPOKH CELYIOIIas
HaOWpaJlach, UTO YBEJIMUYMIIO CKOPOCTh nevatu Ao 100 crpanuit
B MUHYTY.

B sTOM peliennn ucnosnb3oBaiach 3aKOHOMEPHOCTh YBe-
JUYEHUsI CTeneH! JUHAMIYHOCTH . CUMBOJIBI OBUTH HE KeCT-
KO 3aKpervieHbl Ha OapabOaHe, a HaOWPAWCh IpPEIBAPUTEIIb-
HO. Vcronb30BaJicsl NPUHIMI TPEJBAPUTENILHOTO UCTIOIHEHUS —
BO BpeMsl MleyaTy CTPOKH Jpyrasi MOArOTaBIMBalaCh.

JlenecTkoBbIil npuHTEp (pHc. 3.9) erie OoJbIE HATIOMU-



HaJl MUIIYIIYI0 MAIlIMHKY. [71aBHOW JI€Tallbl0 TUX MPUHTEPOB
OblJTa METAJUTMYECKasT «POMAIIIKa», HA KOHIIAX MOJABWKHBIX Jie-
NIECTKOB KOTOPOM Pa3MeIlaINCh peibe(pHbIe CUMBOJIBI. «Pomarii-
Ka» Bpaljajiacb BOKPYT CBOE OCH, MOJIOTOUEK OWJT MO JIETIECTKY,
nprKUMast K Oymare uepes KpacsIylo JEHTY 1 OCTaBJIsIsl OTTUCK.
[MomensB «Pomariky», MOKHO ObLJIO U3MEHHUTH MIPUMPT UK ajl-
(paBut. 3a MUHYTY MalMHa nevyarasa 10 78 ThIC. CHMBOJIOB, YTO
B COTHM pa3 ObICTpee CKOPOCTH CaMO¥ TPOBOPHOM MAIIIMHUCTKU.

NenecTtkosan
ronoBKa

NpuHuun paboTkl NENECTEKOBOMO NPUKHTEPa

Puc. 3.9. JlenectkoBblii mpuHTEp?’

3nech ObUIM WCTIONB30BaHbBl 3AKOHOMEPHOCb YEeAUUEHUS
cmenexu udeaabHOCmuU — KOJIMYECTBO CUMBOJIOB COKPATUJIOCh
Y HE TIOBTOPSIIOCh, U 3AKOHOMEPHOCHb Y8eAuueHUsl CHeneHu
OUHAMUYHOCIU — KAXIBIN 3HAK MOIBUKHBIN.

27 HUcropus npunrepos: coszmanue U 3pomonus URL: http://adamaster.ru/info/
polezno/istorija-printerov-sozdanie-i-evoljucija.
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Marpuunbliii MexaHu3M n3o0pena kommanus Seiko Epson
B 1964 romy. [lpuniun mnedatd mpocT: MaTpuiia — Habop
HECKOJIbKMX MaJIeHbKMX WTOJIOK, KOTOpPbIE U (POPMHUPYIOT HEOO-
XOIUMbIN cMMBOJ. VIToJTKu ynapsioT 1o Oymare uepes Kpacsrylo
JIEHTY, U TIOJTy4YaeTcsi ToueuHoe nzoopaxkenue (puc. 3.10).
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Puc. 3.10. Marpuynsiii npunTep?

B nanHOM npuHIMIIE NeYaTH MCMOJIb30Bajlach OJHA U3 TEH-
JECHIIUN 3AKOHOMEPHOCIU YEeauUueHUs CmeneHu OUHAMUYUHO-
cmu — 3aKOHOMEPHOCMb YEeAUUeHUS CMeNneHU OpOoONeHUs .
Kaxaplii U3 3HAKOB pa30OUT Ha COCTABJISIIOIINE YaCTH — UTOJI0Y-
Kku. Kpome Toro, 310 UCIoIb30BAHUE 3AKOHOMEPHOCMU Y8enu-
UeHUS1 CMeneHu U0edNbHOCMU —KOJTMIECTBO YacTel YMEHbIITH-
JIOCh, HET OT/AEJBHBIX YACTEW C OTAEIbHBIMA CUMBOJIAMU — YHU-
BepcaibHOE YCTPOMCTBO, CO3/iatoliee 000 CUMBOI UM PUCY-

28 URL: http://dubplatekillaz.ru/rubric/1493679.
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HOK.

Xorenoch Obl 0OPaTUTh BHUMaHKE HA TEHACHIMIO yMEHbIIIe-
HUSI YUCJIA UCTIONB3YEMBIX CHMBOJIOB: B 0ApaOanHOM npurmepe —
120 Komnaexmos cumeonos; B AenecmKo8oM — 0OUH KOMNAEKM
CUMBON08; B MAMPUUHOM — HU OOHO20 KOMNAEKMA.

120-1-0.

C 3TOrO0 MOMEHTa MPUHTEPHI CTATH N300paXaTh HE TOJIBKO
CHMBOJIbI, HO 1 JIIOOOI PUCYHOK, HO TTIOKa TOJIBKO B YEPHO-0EJIOM
VICTIOJTHEHUM UJIM MIHOM OJHOLIBETHOM BHJE, KOIZIa BMECTO Yep-
HOT'O LIBETa MCIIOJIb30BAJIACH JIEHTA JIPYroro LBeTa.

Crpyiinas neyartpb pa3padaTsiBasiach MapauIeNbHO C UTOMb-
YaThIM NpUHLIMIIOM. HayuHyio OCHOBY B 9TOM HarpaB/IeHUU 3a-
70U OpuTaHcKUi (pu3Mk U HoOeneBckuit jaypeat Jlopa Pa-
Jieu, kotopsii eme B XIX Beke uzyvan pacnaji CTPyH KUIKOCTU
1 (hopMUpOBaHKe Karesb, a MATeHT Ha JAHHBIN CIIOCO0 MevYaTH
BblJaH Bunbamy Tomricony (William Thomson) B 1867 rony.
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