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Hacekombie — 6eCNO3BOHOYHBIX
. BmecTe ¢
OTHOCATCA K NoATUNY
N3BecTHO okono 1 mnH BUAOB HAGCEKOMBIX.
O6naaaroT HanbonbWUM pasHoobpasvem cpeau Bcex
OCTAJIbHbIX XUBOTHbLIX Ha 3emiie; BKIFoYaroT
babouek, XYKOB, MyX, MypaBbEB, MYEN U APYrUX.
Hayka, usyJarowiaa HacekoMbIX, Ha3bIBACTCS



Kpatkaa xapaktepucTtuka

Ha ceroaHawHun aeHb 13secTHO oKono 1 MAIH BUAOB HACEKOMBIX, HO
UCTUHHOE UX KONMMYECTBO MOXeT BbITb He meHee 2 MITH.

KpaTko Kmnacc MOXHO 0XapakTepus3oeaTtb crieayrowmm obpasom. 310
Ha3eMmHbIe YNTeHUCTOHOrUE, y KOTOpLIX Teno SBHO pa3fAesieHo Ha rosiosy,
rpyAb U 6prOLKO, @ OCHOBHbIE, CNYyXAliue AN nepeasuxeHus,
KOHeYHOCTU HaX0AATCA B YMcsie 3 nap Ha rpyAHom otaene. bprowko y
B3pOCNbIX 0CO6el HeCET BUAOU3MEHEHHbIE OCTATKU KOHeUHOCTen —
rpu@ esibku 1 ap. [bIxaHue oCyllecTen=aeTca ¢ NOMOLUbHO TPaxeiHou
CUCTEMBI UJTU KOXHOEe — BCeU NOBEepXHOCTbHO Tena.

Te HacekomeblIe, KOTOpbIe AbIWAT C MOMOLLBHO BCEU MOBEpXHOCTU Tena U
UMEOT NpOoHULIGeMbIe AN ALIXATENbHLIX Fa30B U UCMAPeHUs NOKPOBSI,
OrpaHUYeHbI B CBOEM pacnpoCTPpaHEHUU TOSbKO BIIAXHBIMU Cpeaamu.
OHU BCTpeYaroTca B OCHOBHOM B MOYBE U B THUFOLUX OCTATKAX
OpraHU3MOB.

Te BbICWUWE HACEKOMBIE, Y KOTOPLIX MOKPOBBLL HEMPOHULIGEMBI U pa3BUTa
TPAxXeuHas cuctema, MoryT obuTatb U B CyXuUx cpeaax. 3T HaceKombre
LMPOKO Paccenmnnnchb no Hawemn nraHete. MMIMeHHo Takue, seayLume
OTKpPLITBIN 06pa3 XMU3HU U UYACTO SpKO OKpalLeHHbIe BbICLMe HaCeKoMbIe
N U3BECTHBI 6ONbLIMHCTBY YUTATEeNel.






HapyxHoe cTtpoeHue

Pasmeper Tena 0,2—330 mm (y coBpemeHHbIX npeactasuTenen), obbI4HO B
npeaenax 1—50 mm. TTokpbiearowee Teno SBNSETCA YACTbHO
KOXW, 06pasysa NAOTHLIW HAPYXHBLIW NAHUUPbL UMK , HO B psaje
CJlyYaeB OHA MATKAs U TOHKas. HapyxHas KyTUKyna noapasaeneHa Ha
oTAesIbHbIE WUTKU — CKepuTsl (sclerites) u sCneacteme cesoemn
NJIOTHOCTM 6naronpusaTHa ANS pasBUTUS HA HEW pa3NIUYHBIX
obpa3zosaHuU: BAaBeHUU, 60pO3A0OK, byropkoB, pebpbIllek, MenKux
BOJIOCKOB -xeTouAos u Ap. K KyTukyne npuuneHaroTca Takxe
NOABUXHbBIE KOXHbIe BONTOCKU — XeThl, UMeroLLe UHOTAA XapakTep
LLeTUHOK UK Yelllyek.

Okpacka Tena u ero Yacteit oueHb pasHoobpasHa, 3aBUCUT OT MUFMEHTOB,
pacnonararomxca B KyTuKyJe Unu NoAcTUNarolLlen eé runoaepme,
nmbo obycnosrneHa ONTUYECKUMU SBIEHUSMU, CBA3AHHBIMU CO
CTPYKTYPOU KYTUKYNbI. HepeAko nUrmeHT obpasyert BAOSb UNU nonepek
z?na !'IOJ)'IOCbI, B NocnefHeMm crlyuae OHU Ha3bIBAFOTCS MepeBs3smu

asciae).

Teno HaceKoMbIX NMOAPA3AenAeTCca Ha TPU CErmMeHTUPOBAHHBIX OTAeNa:
ronoea, rpyab v 6prowko. KaxabIk cermeHT noapasgenseTtcsa Ha YeTbIpe
4yacTn — BepxHee MNOJYKONbLIO, HUXHee NOoMyKosnbLo, 6OKOBbIE CTEeHKMW.



Fonoea

["onoea BHelWwHe HeYneHUcTa, Ho NpousoLna B pesynbTaTe CrMaHUA D cermeHToB B npoLecce
onuromepusaumm Tena. CoXpaHUBLUMMUMUCA KOHEUHOCTSAMU 3TUX CErMeHTOB ABNSFOTCS
YCUKU, WU GHTEHHbI rnepebie U 3 Napbl pOTOBLIX YesnHOCTen — HeuneHUCTbIe BepxXHUe
YenIFOCTU, U MaHAUBYIIbI, YNeHUCTbIEe HUXHUE YeSTFOCTU, Unu W YnieHucTas,
BHELWHe HenapHas HUXHAS ryba, aBNaroLasca BTOPOU NApOU HUKHUX YenkocTen,
CnmBLIMXCA Mexay cobou. PaznnuaroT HEeCKosbKO TUMOB POTOBLIX OPraHoOB, U3 KOTOPBIX
NEpBUYHLIM SBNASETCS rpbi 3y, NPEAHA3HAYEHHBIN ANS pa3pbIBaHUS U NornolleHus 6onee
U MeHee TBepaou NULM. B npouecce 3801FOUMU BO3HUKIIO HECKOSTbKO MOAUMUKALINIA
3TOro UCXOAHOrO TUMA ANA NOTpebnieHUs XUAKOU NULLU, KOTOpbIE Y Pa3HBIX COCYLUMUX
FPyNn HACEKOMBIX YCTPOEHbL MO-pasHOMyY. B oaHUX cryyasax cocaHue CB43aHO C MPOKOSIOM
AULLeBoro cybcTpata 1 BO3HUKAET KOJIHoLLe-COoCyLymii poToBOM annapar ( , ,

W Ap.), B APYrUX NpUEM NULM He CONPOBOXAAETCA NPOKOMOM, KaK, Hanpumep, y

. Ocobyro MOAUMPUKALUIO NpeacTaBnseT MyCKOUAHbIW TUN pOTOBOro annapara,
BO3HUKLIWIMA Y W NpUCNOCObeHHbIN K NOTpebneHUHo KaK XUAKOU, TaK U TBEpAOU NULLM.
Opyron nyTb passutUa UCXOAHOTrO pOTOBOrO annapara Habnroaaertcs y :
HUXHAS ryba KOTOPLIX CIIUNACH C T. H. OpasibHbI MU CKJlaaKkamu, obpa3oBas napHbIe
YeSIFOCTHbI e KapMaHbl, B KOTOpbIE MOrpyXeHbl MaHAUOYNbI U MAKCUNIILL.

TBEPAOW OCHOBOM rONOBLL ABNAETCA YeperHasa Kopobka. Ha ronose pasnuuaroT nepeaHioro
NOBEepXHOCTb — J106, KOTOPBINA CBepXy NepexoauT B Tems U Aafiee Ha3aAa — 3aTblJIOK.
Cnepeau o010 nba nexmT xopowo 060cobneHHas NNACTUHKAG — HASIMYHUK U Aanee Bnepea
(BHU3) — BepxHAag ryba, NOABUXHBIW NNACTUHYATLIN KOXHBLIW BbICTYM, MPUKPLIBAFOLUIA
CBepXy pOTOBbIe OpraHbI. Ha 60Kkax ronosel, NOA rNasamu, pasnmuaroT LWEKU, C3aau
nepexoadiime B BUCKU, G CHU3Y NexXuT ropsio. C 60KOB rOnoBbI pacnosioXeHbI C/1I0XKHbIe
rsiasa, CocToalme U3 MHOXeCTBa 3pUTenbHbIX eAUHUL, — OMMAaTUAMEB U aBnaroLmecs
OCHOBHLIMU OpraHamu 3peHus. Kpome 31oro, mexay CnoXHbLIMU Fasamm o6bI4YHO
pacnonoxeHo 1-3 npocTeix rnas, unu rnaskos. B sasucumoctu ot buonoruu nonoxeHue
FONOBLI HEOANHAKOBO. PasnNnuaroT runorHaTMyecKyro ronosy — ¢ pOTOBLIMU OpraHamu,
O6PALEHHBIMU BHU3, NOAO6HO HOram, U MPOrHaTUYeCKy+o ronoBy — C POTOBLIMU OPraHamu,
obpawéHHbIMM Brepéa. TTepebId TUM 06bIUHO XapakTepeH AN pacTUTesIbHOAAHLIX, a
BTOPOU — AN XULHBIX HACEKOMBIX.



Tunel yCUKOB HaCEKOMBIX

Ycuku cupat no 6okam
néa, mexay rnasamum
WUnu BNepeau HUX,
HepeAKo B XOpOLO
obocobneHHOU

YCUKOBOW BMNaauHe.,
;())al—;MH g;g;;%l ARISTATE LAMELLATE =~ SERRATE  FLABELLATE MONILIFORM
XApAaKTepHbI ans
PA3HLIX rpynn

HacekombIX. B cesoeu

OCHOBE YCUKU COCTOAT /

U3 YTONLWEHHOrO

OCHOBHOIO YneHuKa,

HA3bIBAEMOTO &

pykoaTkoi (scapus),

3a KOTOPbIM crneayeT GENICULATE PLUMOSE PECTINATE
HOXKa (%edicellusg, n,

Ha4MHas ¢ TpeTbero

YrieHUKa,
pacnonaraeTcs
OCHOBHAS YaCTb —
xrytuk (flagellum).
Pa3nuyaroT HecKonbK

TUNOB YCUKOB. SETACEOUS STYLATE CLAVATE



Costa
Subcosta
Radius
Media
Cubitus
Anal 1
Anal 2
Anal 3




bprowko

bprowko (abdomen) coctout U3 mHorux, B Lieriom
OAHOTUNHBLIX, cermeHToB, ucxogHo us3 10, He cumTas
XBOCTOBOIO KOMMOHEHTA — TeJsIbCOHA, HO B TAKOM
BUAE OHO eCTb NULLb Y HEKOTOPbIX
U 3apoasbiwen. Hepeako Ymcno
CermeHToB cokpalyaetca Ao 5—6 n meHee.




1. aHTeHHa
2,3 rnasku

4. cnoXHLIN rnas

nepeaserpyas BHyTpeHHee cTpoeHue

. AopcanbHas apTepus
. Tpaxewu
cpeaHerpyab

. 3aAHerpyab
nepeaHee KpbLNo

. 3aAHee KpbLNO .
. cpeAHssa Kuwka (Kenyaok -
. cepaue

. SUYHUK

. 3a4HA8 KUWKa (KUWeYHUuK, 1
NpAMas KULWKAG U aHanbHoe
oTBepcTUe)

17. anyc

18. BarvHa |
19. a6AOMUHANBHLIU FAHrNUA
20. manbnuruessr COCyAbI
21. pillow

22. YenocTtu

23. nanka

24. roneHb

25. beapo

26. septnyr

27. fore-gut (crop, gizzard)
28. rpyaHOU raHrnum

29. Tasuk

30. cnroHHaa xenesa

31. NOArNOTOUHLIN raHrAUA
32. portosou annapar
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. HbIxatenbHasa cuctema

/

MHOXeCTBOM Tp@Xeln, NpOHU3BLIBAFOLLUMX BCE Teno. Tpaxeu
BETBATCA W ONyTLIBAFOT BCE BHYTPEHHUE opraHbl. KoHLeebIe BeTeu
Tpaxen 3aKaHUUBAFOTCA 3BE344YATON TPAXEUHOW KIETKOW, OT
KOTOPOU OTXOAAT TOHUaMLIME TpaxenHbIie Tpybouku (Tpaxeosbr),
NPpOHUKakoLME AaXKe BHYTPb KNETOK OKPYXaAFOWMX TKaHeW.
paxeliHas CUCTeMa HaCEKOMBIX ABMSETCA OTKpbITOU (cBO6OAHO
aroLLECa C OKPYXAFOLMM BO3AYXOM), NULLL Y HEKOTOPBIX
NUYUHOK, KUBYLUMX B BOAC, UMEeTCA 3aKpbITas cuctema. B
c/lyyae 3aKpbITOU CUCTEMbLI CHabxeHue TpaxerHou NosocTu
KUCNOPOAOM OCYLLECTBNACTCSA C MOMOLLbFO TPaxeuHbIX Xabp,
yNAaBNUBAFOLUX KUCNOPOA, pACTBOPEHHLIU B BOAE.

TpaxelHaa cucTema HaCeKOMBIX BbIMOJSHAET He TOSIbKO porib
CHabXeHUs opraHM3Ma KUCNOPOAOM, HO U TPAHCMOPTHYHO
(PYHKLMIO NO AOCTABKE KUCNOPOAA K TKaHaM. HeobxoamMMocTb
HANUYUA TPAXeMHOM CUCTeMbI, NPOHU3LIBAFOLLEH BCE Teno, He
NO3BOMSET HACEKOMBIM AOCTUMATb KPYMHLIX pasmepos (no
CPABHEHUHO C MO3BOHOYHBIMU, Hanpumep).

HAbixaTtens as CV(CFMC( 6onblUMHCTBA HACeKOMbIX npeacrtassieHa



9
KposeHOCHas cuctema

g \

- KposeHocH CTeMa HaceKoOMbIX He3aMkHyTas. ['emonumea
csoboaHO\LIMBKYNUpyeT NO NOMoCTU Tena, e€ NpUBOAUT B
ABUXEHUe Kynuctaa Tpybka, paspenéHHas Ha Kamepbr, —

‘KaOMep — A0 BOCbMU, KAXAAs Kamepa umeert
napy 60kogEEX OTBEPCTUM C KnanaHamu, obecneunBaromx
_nonoctu B cepaue. Mexay
bI, obecneuusaroume
uax cepaua.

Kamepamu Takxe UA
OAHOCTOPOHHUIA TOK

TTocnenoesatensHoe ' CoKkpalieHUENRamep cepALa FOHUT KpoBb B
ronoBHYO GOPTY, U3 KOTOPOU KPOBb U3NIUBAGETCA B NOSOCTb
Tena.

*  PyHKUUA KPOBU COCTOUT B CHabXeHUU OpraHOB MUTATESIbHBIMU
BelecTBaMU U NepeHoce NpoayKToB obmeHa K opraHam
BbIAeneHus (a Takke perynupylowux eewects, ropmoHoe). B
CBA3U C HANU4YUEeM pPasBUTOU TPAXeUHOU CUCTEeMBI KPOBb
HACeKOMBIX MPAKTUYECKU He BLIMOSIHAET AbIXATesbHYHO
PyHKUMIO. UCKnioueHue cocTaBnatoT HeKoTopbIe SINUUHKU, B
KPOBU KOTOPBIX UMeeTCs AbIXATeSIbHbIA MUFMEHT,
POACTBEHHLIU remornobuHy.



HepBHasa cuctema

NoCTpOeHa no TUny
bprolwHOW LienoYKku. Y BLICWIUX OTPS
HACEKOMbBIX HEepBHAS CUCTEMAa AOCTUTA
BLICOKOIO YPOBHS AUPdepeHumaumu,
UMeeTCsS OTHOCUTENbHO PasBUTLIU
FONOBHOW MO3r. -




buonorua u akonorus




XusHeHHbIV! LUK

Hacekomble 9BN4HOTCA MEPBUYHO AMLIEKNIaayLWUMI XMBOTHEIMW. TTocne 3aeeplieHms paseuTims
B AWLie NPOUCXOAUT &WJ‘IQHMZ. C 3TO0r0 MOMeHTa HaceKkomoe BCTYNaeT BO BTOpOU 3Tan
CBOEro pasBUTUS — .PaIY T ,.C'KOTOPOU U HAUUHAETCA NOCNEe3apoAbILIEBbIA NEPUOA.
TTocTambpuroHanbHEERGIREN JCEOUT B pOCTe Tenad JIMMUHKU, YTO CONPOBOXAAETCS
nepuoanYecKinEEEN WESSEPPR CLIBaHeM CTApPOW KYTUKYJIbI. B KOHLIe KOHLIOB,

NpoUCX0aUT Mp, 2iiie BO B3pOCioe Hacekomoe — UMaro. Y 0AHUX HaCEKOMBIX 3TO

NpoUCXoauT G § *AHEN JINHBKOWN JSINUUHKM, Y ApYTUX — NOCPeACTBOM 0Cobou pasbl

a3BUTUS, HA3BIBAEMOU . [oBOpAT, UTO HaCEKOMbIE UMEHOT Pa3HbIN
MUUHKU MAGCEKOMBIX BECbMA PA3HOOBPA3HL.

WUmaro asnseTtgd 3akNFOUUTENbHOW CTaAMeU XU3HeHHOTO LUMKa, HO AaneKo He BCeraa rnepexoa
B 3Ty CTGAUIO 3aBepllaeT pasBuTUe ocobu; 3To HabHoAaeTCa NULlb B HEMHOrUX Cydasx,
KOrAa HaceKkomoe Cpasy Mo AOCTUXEHUU COCTOAHUS UMAro SBNnsSeTcs BrosiHe
NOJIOBO3pPEesIbIM U CMOCOBHBIM K pa3sMHOXeHUHO ( : v ap.).

Becb XW3HEHHbIW LUMKN, Ha3bIBAEMbIW reHepayueli, NpoTeKaeT y pasHbIX BUAOB B TeueHue
HeoAMHAKoBOro BpemeHU. MHorMe BUAbI UMeroT KOPOTKYHO MPOAOIIXUTENIBHOCTD
reHepaumu AAFOT OAHY, ABE UMK TpU reHepalum B OAUH FOA U Ha3bIBALOTCS,
COOTBETCTBEHHO, OAHO-, ABY- U TpeXreHepayuoHHbImuU. Y Apyrux ofHa reHepaums
NpOAONXaAeTcs MHOro net (TaK, y passuTue anutca 4 roaa, ay

— cootseTcTBeHHO, 17 netl). [pyron cylectseHHOU CTOpOHOM
XU3HEHHOr O LIMKNA BUAOB ABMSETCS Bpems NpoTeKaHUs B NpUpoAe TeX UMW UHLIX ¢pas3
passuTma. Tak, 3MMOBKA BUAOB, OBUTAFOLUMX B YMEPeHHOM Nogce MOXeT NpoXoanuTb Ha
CTaAUU SULA, IUYUHKU, KYKOSNKU NIM6O MMaro; cOOTBETCTBEHHO 3TOMY MeHseTCs Bpems
NpOTeKaHUs ApYrux as B TeYeHue BereTaumMoHHOro nepuoaa. CneaoeatesibHo, BUALL
MOTYT OTINYATLCA APYF OT APYra He TOJSIbKO KOMUYEeCTBOM reHepauunii B roay, Ho U
BpeMeHem NpoTeKaHUs OTAeNbHbIX CTAAUU pa3BUTUS, TO eCTb FOAUYHLIM LIUKIIOM.

<

S



TMTutaHue

= Tlulllesas n3bupatenbHOCTb NPOABNAETCS Y HACEKOMBIX CHOXHO U
MHOFO06pasHO, MYTEM UCMOSIb30BAHUA ANA MUTAHUSA CAGMBIX PA3ANYHBIX
UCTOYHUKOB OpraHUYEeCcKOro BelecTea: TKaHeu XUBOTHLIX U paCTeHUM,
APOAYKTOB XU3HeNeaTesbHOCTU OpraHU3MOB, MepTBbIX TeN U OCTATKOB
XKUBOTHOTO U pacTUTesNTbBHORO NpoUCXoxAeHUd. Tak, 04eHb MHOTMe BUABL
aABnakoTCS pC(CTMTeJ'IbHOQJJ.%IMM, Un uTOoaramm, apyrue coctasnaror
rpynny XUWHUKOB KU NapasnTos, a OCTabHbIe NpeACTaBeHbI BCAKOro
poAa NoTpebuTenamm mepTeOU OpEaHMEKW: Carpopary AUTAroTCS
FTHUFOLWMMU BELLIECTBAMU, Helkpoaimessrby OTHbIX,
KOMpogaru — NOMETOM, AeTpuTCEaE s U OCTATKAMMU Ha
NnoBepxHOCTU noyser. | |pid eNal. S10Qu@EA e NbHBLIX
TKAGHeW, OpraHoB U NIPHaCTEMIIBE @iBHe Ve
NOoApasfeneHns pacCMOHIRREBLEE 1V M puTOParos
noseNatoTCA NoTpebutenu ANGH pdfi, ilonos —
Kapnogaru, ApesecUHbL — KCUJI PU30caru, a Takxe
rannoobpasosarenu; cpeanx TOB MOryT 6bITb
KPOBOCOCbI, 3KTONApAs "

OOU _ Y AOTPEHHbLIMU TUNAMU
cneuuanmi3aumm ecTtb n DeKU OXUAAHUKO He CTOb
MHOIOMUCTIEHHbI.



Hacekombie 06UTaroT B noaasnarowem 60nblUMHCTBE U3BECTHDL MHbIX
6UOTONOB, 3aHAB TaKUME HeroCTeNPUUMHBIE S3KOCUCTEMbI, KaK BbICOKOrOpbe,
rny6okue nellepbl a Takxe 3apoOXAaroLMecs SKOCUCTEeMbI HeAaBHO
06pa30oBABLUMXCA OCTPOBOB BYJTIKAHUYECKOrO MPOUCXOXKAE LM< - CTHbI U
MOPCKUE Hacekomble, OTHOCSLWMeCs K 0COboMy ceMeZGi-VA:Tel:leI -0k 13 OTpaAd
MONYXeCTKOKPLINLIX (KpOMe -HUX, B NpUbpexHbIdeleds (=I5 S d:Te)i (b e - AKO

nocensaroTca Apyrue, OBOAMBIC KNonbl). .l
11 TO! aHUU -2 ~;"BeCbMa CYLIECTBEHHBIM W " {elafel s (= 50
o= 10)7 [ 0M- HOCEKOMBIX“EMEHa | =« | ﬂ@mq,l—mw MOXeT 6bITb 30HA 1l- 2017}

20 IS WIbHOW, Ce30HHOU U Fo.. (Lile 7 OCob0M POPMOUN 30HATTbH IZel !
cTaumu 9eTCa 30HANbHAA - LTIl COB — NnepexXod B CyXuUX (eghdleisl=ellel
LGP BMAOB K NOA3CMHOMY e eleky KIM3HU. BepTuKkanbHasa o LleRefelil]7
<N [elpPEETeE 30HANbHOW, HO Xap {a=eli@ 418 TOPHBIX YCNOBUM &l EleEl

po U REERE“HBI CTALUMUU NPOTEK: lekilke BO BpeMeHU aBJ1d el el Rety[=Fileyy=17 1)
SOV TR MUrpaumn BUAA B PR bTaTe U3MeHeHUMZIUZLTe 1a,
nora U U COCTOAHUS pslaf% TeSIbHOrO NOKpOBAREL (e ou

OCHQ #-‘Mﬁ aBngeTCca Cyoelg. NoAYUHeHUe cB@= yeckomy
Sl Ty. B pesysib od3smensercs Tign BOAUT B
KOHe nTore K USM=-BHNO 3KOTOr Al E c DUBUAOBYHO
a\ee - eHumal OBUTCS (PAKTORC _ KW Cnyyam, Koraa
- pasHbI “BU ctagne  -.ov v paxe

217 ope 30 OM 3KY

["eorpaguyeckn ysenuueHHas Gl ERIite G EAM*000M apean. [na mHOrMUX
HACEKOMBIX M3BeCTHbI CMIOW ™ SINMILN  Apeasl HACEKOMBIX XapakTepusyercs
APUHAANEXHOCTbHO K OAHOW U HECKOTIbKUM 300reorpagpuyeckum obnactam.
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PasmHoOXeHue

r
Hacexombie pasgensHononsr. Y camok

UMELOTCA CeManpueMHUKU U NpuaaTouHbIE
NQJIOBBIE Xenes3bl. Y CaMLOB UMeloTcs
nxﬂue CeMeHHUKU, OT KOTOPBLIX OTXOAAT
CeMAnpoBOALI, TaHywwmecs no 6okam tena. B
HWXHeW YacTu ceManpdEGRbI paclumpakoTCs,
obpasys cemeHHbIE Fy3bIpEKA
npeAHasHavYeHHbIE ANS XpaHes
Cemanposoabr obbeANHAOTCS
cemaussepraresibHuIM kaHasik
OTKprBaK* |:10'c06 ‘
YBEINUMBATECA WU BEIABUL bCE. e‘
co nutensHom opraHe. MpuAaTouHbre
Ker ceKpeTUpyrOT CceM XUAKOCTb.

nature-photographing.com







3peHue

BpMcpaeT 60LILYHO*POb B KU3HWA
HaGekaubIX "D cO6 HHOCTU 3peHUs HACEKOMBIX
o6ycnosneH @ac TO §bIM CTPOEHUeM rias.
Hacekomil Ry 06nacTb TouHoro
3peHUS my e RN
OTHANURBE

Yyucne yJjibtpaq 4' _
NO3BOHOYHbIEE '-n.;
LBeTa, a Hacekomble — i

ABUXEHUS U UHbIE Lré.ea



BocripuaTtine 3a
vyecTBo. 060
pacnosnioxeHe
YyBCTBUTESb

.’ | b DONbLMHCTBA NO3BAO X
T eni@un HenoAa HbI. Y Hace Xe
pIe KN1ETKU, BOCITPUHU ue 3a DACMOSIOXEHb
NpenMyLLeCTBEHHO Ha YCUKAx (a Takxe iora HeKOTOpbIX ApPYFl
ApUAATKAaX Tena), To eCTb Ha N ABUXKHBI aHax, Ha HEeKOTOpoOM
PAcCToAHUU OT.OCU Tena. Kaxapin yCUK MOXKET ABUraTbCA, TAK YTO 3@
CApUH MmecTe DA .- OM U HanpasrieHUEM,

AHO'eAUH | |
OXXHO TAKUM O W, YTO MnekonmuTarowme (1 noam B Tom
FOT U301UPpO Hlﬁ?‘z’v anax, a Hac DLYLLALOT 3
«3aga o». Koraa, Hanpmmep, HBeTOK Bb OnpenerieHHbIN
ap SS apoMaT «BCTaBSIeH» B TenoWBeTKa onpeaeieHHbIM
3 UMOCTU OT TOrO, KaKWe OpraMkl LiIBeTKA ero BbIACNAHOT,
3anax@eoe «BCTAB/IEHO» B Teso LBefka, Kgk Hora B 6awmak. 310

«obnak @> MEHsIeT QOPMY U HACHILLCHEETb B 30BUCUMOCTU OT
a YPACCTOAHUA A0 Npeamera. Bc

X bMG NPUbNU3UTENIbHBIM)
% 30hina; uenosex :
2TaY a TaKxe pacctosHue oT
aTypy W BAGKHOCTb. )
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