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1 ObIIASA UTH®OPMALIUA

@oHJ1 OLIEHOYHBIX CPEJICTB SBJISETCS HEOThEMIIEMOM 4acThio paboyel mporpaMmel yueOHOM
JUCHUTUTMHBI M1 OCHOBHOM MPOo(heCCHOHATLHON 00pa30BaTeIbHON MPOrPaMMBbI.

@DOH/I OLIEHOYHBIX CPEICTB MPEACTABISET COOON KOMILUIEKC y4eOHBIX 3afaHuil (COBOKYII-
HOCTh KOHTPOJIUPYIOIIMX MaTepuaioB), IpeIHa3HAYCHHBIX Il U3MEPEHUs YPOBHS JOCTHKEHUS 00Y-
YaIOIIMMCS YCTAaHOBJICHHBIX PE3YJIbTATOB OOYUEHHs U UCHOJIb3YEeTCs MPHU MPOBEACHUH €r0 TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTHU (BKITIOYAst pyOSKHBIM KOHTPOJIb) U MPOMEKYTOYHOM aTTeCTalluH (B MEPUOT
3a4€THO-9K3aMEHALIMOHHON CECCUM).

Henp ®OC - ycraHOBIEHHE COOTBETCTBHS YPOBHSI IMOATOTOBKHU OOYYArOIIErocsi Ha JaHHOM
aTane 00y4eHus TpeOoBaHUAM paboueii mporpaMMbl Y4eOHOM TUCITUILTAHBIL.

OcnoBHbIME 3a1auaMu @OC 1o y4eOHON TUCIUITIIMHE SBIISIOTCS:

- KOHTPOJIb JIOCTHYKCHUH TIeJIel pean3aliiil OCHOBHOM MpodecCHOHATLHON 00pa30BaTeIbHON
porpaMMsbl — (GOPMUPOBAHKE KOMITETESHIIH;

- KOHTPOJIb Tpolecca MpruodpeTeHust o0yJaromumcest (-ucsi) HeoOXOAUMBIX 3HAHHA, YMEHUH,
HaBBIKOB (BJIaICHUII/OMBITA IESATEINFHOCTH) U YPOBHS C(HOPMHPOBAHHOCTH KOMITCTEHIIHA;

- OIICHKA JOCTHKCHUN 00ydJaromierocs (-uxcsi) B Mpolecce U3y4eHUsl JUCIUTLUIMHBI C BbIIEe-
HUEM  TOJIOKUTENbHBIX/OTPUIIATEIHBIX ~ PE3YJIbTATOB W IUIAHUPOBAHHME  IPEIYNPExIar0-
HIUX/KOPPEKTUPYIOIINX YUEOHBIX MEPOIPHUSITHIA;

- obecrieyeHre COOTBETCTBUSI PE3YNIbTAaTOB OOydeHHMs 33j1a4aM Oymaymied npodeccrnoHanbHOM
JeSITEIbHOCTU Y€pe3 COBEPIICHCTBOBAHUE TPAJUIMOHHBIX M BHEIPEHHE WHHOBAIMOHHBIX METOJIOB
00ydeHMsI B 00pa30BaTebHbIi MpoIecc.

Hacrosammit @OC BxitodaeT B ceds: BOIPOCHI AJIs1 CAMOKOHTPOJIS (110 BCEM pasfiesiaM JIuc-
LUIUTUHBI), KOHTPOJIbHbIE MMCbMEHHBIE Pa0OThI, yueOHbIE 3aJaHUs 110 TEKYILLEMY KOHTPOJIIO ycIeBae-
MOCTH (BKJIFOYasi PyOESKHBIM KOHTPOJb) M MPOMEXKYTOYHOM aTTecTaluyd oOydaromierocs (B mepuos

3a4€THO-IK3aMEHAITMOHHOW CECCHH).



2 ®OHJ OHEHOYHBLIX CPEJACTB

2.1 Bonpochl 1J1s1 CAMOKOHTPOJISA

BOHpOCBI JJIA CAaMOKOHTPOJIA IMPEACTABJICHBI 110 pa3aciaM U IPEAHAa3HAYCHbI IJI1 KOHTPOJIA CaMOCTOs-

TEJIbHOM paGOTBI 06yqa10meroc;1, OCYHICCTBIIACMOTI'O IMOCIICAHUM CaMOCTOATCIIBHO B IICPHUOL OCBOCHUA

JUCUMILIAHBL.
®opma o0yueHus - Bce

Newn Copneprxanue pasjena Bonpoc(-b1) s camokonTposst | Kourponupye-
HanMEHOBaA- MBIC
HHC KOMIICTCHIIUN
pa3aeina (xox)
Beenenue Boga xak cpema obutaHus  pwiO.| 1. Ucropus u COBpPEMEHHOE IK-1

OCHOBHBIE ~ DKOJIOrMYECKHEe  (DAKTOPBL:| coCTOSHME B PHIOOBO/ICTRE.

CBETONPOHHUIIAEMOCTb, IIOTHOCTD, | 2 Mecto  PoccHn B MHPOBOM

CONICHOCTb,  JIABJICHUE,  TEMIEPATYPA,| ryonpicrie BOMHBIX OGHEKTOB

ra3oBbIif OanaHc. VICKyCCTBCHHBIE BOIHEIC

00BeKkTl. McTOopHs ¥ COBpEMEHHOE

COCTOSIHHE B pBIOOBOACTBE. Mecto

Poccun B MHpOBOM TpPOMEBICIIE BOIHBIX

00BEKTOB
OcHOBBI AHATOMO-MOP(OTIOruIecKre 1| 3. OcHOBHBIC npomsiciossie |[TK-1
U3y4YeHUS ¢busHnoOrnyecKre 0COGCHHOCTH | mpe/IcTABHTENH PAKOOOPA3HBIX.
OMOJIOTHYECKH |MpecTaBuTeNe HaJKjacca Poi0bL. | 4. IIpOMBICTIOBbIE 3amachl pHid
X pecypcoB Cucremaruka pbi6.  IlonmynsuuoHHBIE THAPOGHOHTO.

napameTpbl. OCHOBHBIE NPEACTABUTEIH 5. Merouku —

NPOMBICJIOBBIX BHJOB pBIO U JAPYIuX HI')OMHCHOBHX BIHIOB

ruapodnonToB. OcoOeHHOCTH OHONIOTHH

pactpocTpaHeHHS THAPOOMOHTOB B CBS3H

¢ ycunoBuaMH obutaHus. OCHOBHEIC

TIPOMBICIIOBBIC MIPEICTABUTENN

pakooOpa3HbIX. [IpoMBICTIOBEIE  3amachl

ppi0 U TUAPOOWOHTOB.  MeETOAMKHU

W3Y4YEHUs] TPOMBICIIOBBIX BUJIOB
HckycctBeHHO |OCHOBBI HCKYCCTBEHHOTO| 6, Bocrponssoactso u momnonuenue |[1K-1
e BOCIIPOM3BO/ICTBA LICHHBIX NPOMBICIOBBIX | cTaza phib.
BOCIIPOM3BO/AC (BMAOB DbI6. MeTOABI HCKYCCTBEHHOTO| 7. yionormueckiie baxrops,
TBO PBIO BOCHPOM3BO/ICTBA  TPOMBICIIOBBIX  BUIOB| o 11nenengromme 3¢ beKTHBHOCTD

pei6.  IlomyueHwe  3penbIX — MOJOBBIX BOCIIPOH3BO/ICTEA.

NPOAYKTOB.  YTpaBJIEHHE  MOJOBBIMHU

OUKIaMHd Y peI0. BocmpousBoncTBo u

MIOTIOJTHEHHUE CTa/la PHIO. DKOJIOTHUYCSCKUE

(daxTopHI, OTIpEIeIISIONIIE

3((EKTHBHOCTH BOCTIPOU3BOJICTBA.
IIpomeicioBerii | LleHHBIE TIPOMBICIIOBBIE TPYMIBI PBIO —| 1. OcoGeHHocTH IIPOBE/ICHHS JI0BA IK-1

BELIOB PHIOBI

CHCTEeMaTHYECKHE, YKOJIOTHUECKHE,
ouoreorpaduaeckre. MeTOIBl ¥ CIIOCOOBI
BBIJIOBA TPOMBICIIOBBIX PBIO U JPYrHX
ruapoOnoHToB. OO0BEMBI  BBIJIOBA U
BBIpAIMBaHHS TIPOMbICIOBBIX BHJIIOB PBIO
n JApyrux ruapobmoHTOB B Poccum.
OcoOeHHOCTH TPOBEICHHS JIOBAa PHIOBI H
JIpYrux THAPOOHOHTOB. ONTHMaLHBIA
yJIOB. Konnenmus THiepesnoBa.
Bronorndeckue OCHOBBHI PEryJMpOBaHUS
PBIOOJIOBCTBA

PBIOBI M IPYTUX THAPOOUOHTOB.
2. OnTUMANbHEIH yIIOB.
3. Kounenius nepesosa.

4. Buonoruyeckue
peryaupoBaHus prI00JIOBCTBA

OCHOBBI

2.2 KoHTpoJibHBIEe pa0oThl N0 AUCHHUILINHE




KonTtpomnbHbie paboThl 10 TUCIUITIIMHE HE MPEyCMOTPEHbI

2.3 3aganus no Buaam paodor: Jlaboparopuas padora

JlaGopaTopHble pabOTHI MO JUCHUILIMHE BKJIIOYAIOT: XapaKTEPUCTHKA BOJHOM Cpeabl OOWMTaHUS.
Oco0eHHOCTH OMOJIOTHU PACHPOCTPAHEHUSI THIPOOUOHTOB B CBSI3U C YCIOBUSAMHU obutanus. [Ipo-
MBICJIOBBIC BUIBI OCETPOBBIX, JIOCOCEBBIX, TPCCKOBLIX, CCJILJACBLIX. OcHOBHBIE ITPOMBICJIOBBIC TTPC/I-
CTaBUTEIH PaKooOpa3HbIX. MEeTO/IbI HCKYCCTBEHHOT'O BOCIIPOM3BO/ICTBA IIPOMBICIIOBBIX BHJOB PHIO.

OcoOeHHOCTH MTPOBEICHUS JIOBA PHIOBI U IPYTUX TUIPOOMOHTOB.

®opma 00yueHus - OUHAs

Cemectp 01

Tunoewie KonmpaoJibHble 3a0aHUA UL UHbLE mamepuaiilbl 6 pAMKaAxX meKyuieco
KonmpoJist ycnesaemocmu

Ipumepnuie 3a0anus no 1ad6opamopHoMy RPpAKmMUKyMYy

JlabopaTopnasi padora Ne 1
XapaxkTepucTrKa BOAHOM cpeAbl o0uTaHusi. Oco0eHHOCTH OHOJIOTHH

pacnpocTpaHeHusi THAPOOMOHTOB B CBSI3M € YCJIOBUSAMHU O0OUTAHUS

Marepuan u obopyaoBanue. HabGopsl ¢ukcupoBanubix pbid (20-30 Bumon). Tabnwuia
“@opma Tena pel0”. MTHCTpYMEHTHI: MUHIIET, NIPenapoBaibHble UIJbl, BAHHOYKA (110 OAHOMY Habo-
py Ha 2-3 CTy/IE€HTOB).

3aganue. 1. Crenarb cxeMaTH4ECKUM PUCYHOK PbIObI U 0003HAUYUTh Ha HEM BCE yYacCTKU
tena. 2. Ha 2-3 Buaax ppi0 1Mo yka3zaHHUIO MPENoAaBaTelis ONpeleuTh TPAHUIbl YacTel Tesna Bcex
otaenoB. 3. ITo3HaKOMUTBCA € pa3iaMYHBIMU (pOpMaMu Tena PhIObI, JJI Yero BHUMATEIBHO pac-
CMOTpETh BCEX MMEIOUINXCS B HA0Ope phIO, OTHECS MX K TOMY WJIM MHOMY THUITY 1O (Gopme Teia
(Ha3BaHUE pBIOBI COpalIMBaTh y npenojaBaTess). 4. 3apucoBaTh KOHTYPbI pbI0, HMEOUX (HOPMbI
TeJla TOPIEAOBUAHYIO, CTPEIIOBUIHYIO, BEPETCHOBUAHYIO, CAMMETPUYHO U HECUMMETPUYHO CHKa-
Tyl0 ¢ OOKOB, YIUIOIIEHHYIO B JOP30BEHTPAJIbHOM HAINpaBlIEHUH, YTPEBUIHYIO, JIGHTOBUIHYIO,
aCTepOJICTIUIHYI0, MAKPYPEBUIHYIO, IIAPOBUIHYIO, UTIIOBUIHYIO.

OcHOBHBIE YacTH Teja pbIObL. Teno peIObl COCTOUT W3 TPEX OTAEIIOB: TOJIOBHI, TYJIOBHIIA
U XBOCTA.

['onoBHO#N oTxaen ompenensercss Kak pacCTOSHUE OT Hadaua pra JI0 3aJHEro Kpas ka-
OepHoil KpbIIKH (€3 KaOepHOH NEePETOHKN).

TynmoBUIMIHBIH OTHEIN OMpenenseTcs Kak pacCTOSHUE OT KOHIIA TOJIOBHI IO aHAJTHLHOTO
OTBEPCTHUS WU JI0 Hayajla aHAJIbHOTO TIJIABHUKA.

XBOCTOBOH oOTxeN ompeaensercs Kak pacCTOSIHME OT aHAJIBHOTO OTBEpCTHs (Havana

AaHaJIBbHOTO HJ'IaBHI/IKa) J0 KOHIIa XBOCTOBOI'O IIJTaBHUKA.



B ronoBHOM oTa€1€ BBIACIAIOT: pbllo — PACCTOSHHUE OT Hauyaja TOJO0BBI 10 NIepeAHEN BepTH-
Kalu (Kpast) 1J1a3a; 3a21a3HuyHoe npoCcmpancmeo — OT 3aJIHel BepTUKaAIH (Kpasi) T1a3a 10 JUCTalb-
HOTO KOHIIA >KaOEpHOM KPBIIIKH; WeKy — y4acTOK OT 3aJHel BepTUKallU Tja3a /0 3aJHEro Kpas

IMPCAKPBIIIKHA; JZ06, WA MedHceld3HUYHOoe npocmpancmeo, — pacCTOAHUE MCKIY I'Ia3aMHu.

[pexxae 4eM paccMOTPeTh YYaCTKH HIDKHEW YacTH TOJIOBBI, CIEIyeT OOpaTUTh BHUMaHHE Ha Jicd-
Oepnvle nepenonKu — KOXKHBIE CKIJKH, OKaWMIISIONINE )Ka0epHYI0 KPBIIKY (pHc. 1). Y HEKOTOPBIX
pbi6 (kaprioBeie Cyprinidae) xxabepHblie TEPEOHKU TPUPAIICHBI K MENCHCAOEPHOMY NPOMENCYMK)
(isthmus) — yuactky Mexay »aOepHBIMH IIEIIMU. B HUKHEH 4acTH TOJIOBBI BBIACISIOT, 10000pO-
OOK — y4aCTOK TOJIOBBI OT Ha4yajla HWKHEH YEeIIIOCTH JI0 MECTa COSAMHEHUS WM NPUKPEIUICHHS XKa-
OEpHBIX MEPENOHOK; 20pjl0 — PACCTOSIHUE OT MeCTa MPUKPETIIICHUS UIIH

cpactaHus MEKAy co00ii )kaOepHBIX MEPEOHOK IO OCHOBAHMUS TPYAHBIX IUIaBHUKOB. Kpome Toro, B
HIDKHEW YacTH TOJOBBI Pa3JIMYalOT MECTO COCIMHEHHUS KOCTEH HIDKHEH YeNIOCTH, Ha3bIBaeMOE
cum@usucom (cM. puc. 1).

Pucynok 1 — HukHss CTOpOHA TOJIOBBI PHIOBI:

1 — sxabepHbIe TIEPENOHKH; 2 — CUM(U3UC.

B XBOCTOBOM OT/€TIE BBILACISIOT X80CHOB0U cCmebenb — y4acTOK OT KOHIA
aHAJIBHOTO TUIaBHHMKA JI0 HayaJla XBOCTOBOTO TUIABHHKA (y YelIyHYaThIX
pBIO 10 KOHIA YeuryiyaToro mokposa). XBOCTOBOM cTedesb — 3TO camasi
HU3Kas 4acTh Tella PhIObI, @ camasi BBICOKAsi HAXOIMUTCS Mepe]] CIIMHHBIM

IUIAaBHUKOM, I'/IC 1 UBMCPAIOT HaI/I6OJ'IBIHy10 BBICOTY TeCJ1a.

®opmbl Tesa puid. Hanbosee pacipoctpaneHHO# (OpMOIi Tea SBIIsSETCS
sepemeHnosuonasi. PeIObI Takol (hOpMBI UMEIOT CKATOe C OOKOB TEJIO U CJIeTKa 3a0CTPEHHYIO TOJI0-
By. BeperenoBuanas gopma xapakrtepHa Jisi OOJBIIMHCTBA PbIO, HAIPUMEP IMJIOTBbBI, OKYHSI, CEJlb-
1. PeIObI ¢ BepeTeHOBUAHON (OpMOIi Tea OOUTAIOT B MIOBEPXHOCTHBIX CJIOSAX, B TOJIIE BOJBI U Y
JTHA, B IPUOPEKHBIX U OTKPHITHIX pallOHaX BOJOEMOB.

Beinenstor crnenyronue GgopMel Tena y pei0d (puc. 2). Topnedosuornas (ee 4acTo Ha3bIBAIOT BEepeTe-
HOBH/IHOIN) — XapaKTepHU3yeTcsl 3a0CTPEHHOM TI'OJIOBOM, 3aKPYIJICHHBIM, UMEIOLIUM B MONEPEYHOM
pa3pe3e ¢opMy OBana TEIOM, YTOHUEHHBIM XBOCTOBBIM CTEOJIeM, HEPEIKO C JOMOIHUTEIbHBIMU
riaBHHYKamMu. OHa CBOMCTBEHHA XOPOIIMM TLIOBIAM, CIIOCOOHBIM K MPOJOIKUTEIBLHBIM TepeMe-
HIEHUSIM — TYHIIaM, CKyMOpusM, akynaM U ap. Cmpenosuonas — KOCTHU pblIa BHITSHYTHI U 3a0CTpe-
HBI, TEJIO PHIOBI MO BCEH JIJIMHE UMEET OJIMHAKOBYIO BBICOTY, CIMHHOM TIJIAaBHUK OTHECEH K XBOCTO-
BOMY M paclioyiaraeTcsi HaJ aHaJIbHBIM, YeM CO3/IaeTCsl UMHUTAIUsSl ONEpeHus cTpenbl. Jta popma
TUTIUYHA [T phIO, HE TIEPEeMEIIAIOINXCs Ha OOJBIINE PACCTOSHUS, ACPKAIIUXCS B 3acajie U pa3Bu-
BAIOIINX BBICOKHE CKOPOCTH [[BIKEHMSI Ha KOPOTKHM MPOMEKYTOK BPEMEHH 3a CUET TOJYKA IJIaB-
HUKOB TIpH OpOCKe Ha JOOBIYYy WM yXoie OT XuiHuka. J1o myku (Esox), manmupHble mIyku
(Lepisosteus), capransl (Belone) u np. Cummempuuno cocamoe ¢ 60k08 T€I0 — CUIBHO CKaTO C

6OKOB, BBICOKOC ITPpHU OTHOCUTCIILHO HeOO0IbIION JJIMHE U BBICOKOC. 9T0 pBI6BI KOpaJlJIOBBIX pI/I(I)OB



— metuHko3yOs! (Chaetodon), 3apocineii moHHOM pacTuTenbHOCTH — cKajsipuu (Pterophyllum). Ta-
Kasg ¢opma Tela MoMOraeT MM
JIETKO MaHEeBPUPOBaTh Cpeau
npendarcTBuii.  CHUMMETpUYHO
cKarylo ¢ OokoB Qopmy Tena
HUMEIOT U HEKOTOpbIE Iearuye-
CKHE DPBIOBI, KOTOPBIM HE00XO-
JTUMO OBICTPO MEHSATH IOJIOXKE-
HUE B TMPOCTPAHCTBE IJIs [I€3-
OpPHEHTAIlMN XUIIHUKOB, — BO-
Mepsl (Vamer) Wid st MacKu-
POBKHM B TOJIIE BOABI MPU MOJ-
KapayJIuBaHUHU JOOBIYH — COJI-
HeyHuku (Zeus). Takywo xe
(dbopMy Tena UMEIOT phida-ITyHa
(Mola mola L.) u neny (Abramis
brama L.). Hecummempuurno
colcamoe ¢ 60K08 Telo — Tiia3a
CMEIICHBl Ha OJHYy CTOPOHY,

4TO CO3aaCT ACUMMCTPHIO TCJIA.

OHa CBOICTBEHHA NPUIOHHBIM
MaJonoJIBWKHBIM pbidam oTpsna Kambanoo6pasueie (Pleulonectiformes), momoras um Xopoiio
MacKHpOBAThCS Ha JTHE.

Pucynok 2 — ®opma tena psio:

1 — capran; 2 — ckymOpust; 3 — neuy; 4 — poiba-yHa; 5 — kambana; 6 — yrops; 7/ — peiba-urna; 8 —
CeNBITHOM KOpoIih; 9 — ckaT; 10 — pe1da-ex; 11 — ky30Bok; 12 — Mmakpypyc.

B aBmxeHun 3Tux ppi0 OOJIBILIYIO POJIb UTPAIOT BOJIHOOOpa3HbIE U3rHOaHUs IJIMHHBIX CIUHHOTO U
aHaJIbHOTO IUIaBHUKOB. Bcee 3Tu poIObI, kpoMe uepHoro mantyca (Reinchardtius hippoglossoides
Walb), nnaBaroT Ha 0JIHOW CTOPOHE TeMa. YnioweHnoe 6 00p308eHMpPAIbHOM HANPABIEHUU TEJI0 —
CHJIBHO C)KaTO B CIIMHHO-OPIOITHOM HAIpaBJICHUH, KaK MPAaBHIIO, XOPOIIO PAa3BUTHI TPYAHbIE TUIAB-
HUKU. Takyro (opMmy Tema WUMEIOT MaJONOJBWKHBIC JOHHBIE PBHIOBI — OOJBIIMHCTBO CKATOB
(Batomorpha), mopckoii uept (Lophius piscatorius L.). YmnomeHnHoe Teno MacCKUpyeT pbi0 B ycio-
BUSIX JIHA, a PACIOJIOKEHHbIE CBEPXY TIjla3a MOMOTalT BUAETh 100bIy. {11 KpyMHBIX CKAaTOB —
MOPCKHUX JIbSIBOJIOB cemeiicTBa Mobulidae, oOutaromux B meinaruaiy, 3alUTON OT XUIHAKOB CIY-
KUT He (popma Tema, a OonblIne pa3Mephl. Yepesuonas ¢hopma — Teno peid yIIMHEHHOE, 3aKPYT-

JICHHOC, UMCIOIICC BHU/ OBaJIa Ha IMOIICPCHHOM Pa3pe3ce. CruHHON U aHAILHBINA IJIABHUKH JJINHHBIC,



OpIOIIHBIX TUTABHUKOB HET, a XBOCTOBOU IJIABHUK HEOOMbIION. OHA XapakTepHa JJIsl TAKUX JTOHHBIX
U TIPUJIOHHBIX pBIO, Kak yrpeoOpasubie (Anguilliformes), nepeasuratomuxcs, garepaibHO U3ruodas
Teno. Jlenmoguonas — 110 pri0d YIUIMHEHHOE, HO B OTJIMYUE OT YTPEBUIHON (POPMBI CHIIBHO CIKATO
c OokoB, uTO OOecrieunBaeT OOJBINYIO YACIBHYIO MOBEPXHOCTh M IMO3BOJSIET phi0aM OOHMTATh B
TOJIIIIE BOJBI. XapaKTep ABMKCHUS Y HUX TaKOU XkKe, Kak U 'y pbIO yrpeBuHoi Gpopmy. Takas opma
Tena xapakTtepHa i peiObi-cabmu (Trichiuridae), cempasHoro kopois (Regalecus). Makpyposuo-
Has — TeJO PhIOBI BEICOKOE B MEpEIHEH YacTh, CYy>)KEHHOE C 3a/iHEei, 0COOCHHO B XBOCTOBOM OT/[IEIIC.
['osioBa KpymHas, MaccHBHas, ryiaza Oojbinue. CBOWCTBEHHA TIYOOKOBOIHBIM MAJIOTIOBHKHBIM
peiOaM — MakpypycooOpa3ubiM (Macrurus), xumepoodpazaeiM (Chimaeriformes). Acmeponenuonas
(MM KY308K08UOHAS) — TEIIO 3AKJIFOYCHO B KOCTHBIN MAHIUPb, YTO 00CCICUMBACT 3aIIUTY OT XHUIII-
HUKOB. JTa (opMa Tena XxapakTepHa JJIsl IPUIOHHBIX 00UTATeNe, MHOTHE U3 KOTOPBIX BCTPEYAIOT-
Cs B KOPAJJIOBBIX pudax, Harmpumep s Ky30BKkoB (Ostracion). [llaposuonas dhopma CBOHCTBEHHA
HEKOTOpPhIM BHJIaM u3 oTpana MrmobOproxoobpasueie (Tetraodontiformes) — pwiOe-mapy
(Sphaeroides), peroe-exy (Diodon) u ap. ITH pHIOkI MIOXKE TUIOBIIEI H IEPESIBUTAIOTCS C TIOMOIIIBIO
YHIYJTUPYIOIIUX JBMKEHUH TUIABHUKOB Ha HeOOJbIMe paccTostaus. [Ipu omacHOCTH phIOBI pasmy-
BAIOT BO3JYIIHBIC MEIIKU KUIIICYHHWKA, HATIOIHSS WX BOJON HMJIM BO3IyXOM; IIPU ITOM paclpaBiisi-
IOTCSl HIMEIOIIMECS Ha TEJIE IIMITBI U KOJFOUKH, 3AIIUIIAIONINE UX OT XUIIHUKOB. Menosudnas popma
Tena XapakTepHa ajisi Mopckux uri (Syngnathus). X ymimHeHHOE, CKPBITOE B KOCTHOM MaHITUPE
TEJIO IMUTUPYET JIUCThS 30CTEPHI, B 3apOCISX KOTOPOH OHH OOUTAIOT. PHIOBI TMmieHsr OOKOBOI 110-
JBM)KHOCTHU ¥ TIEPEMEIIAI0TCS C TOMOIIBIO YHIYTUPYIOIIETO ICHCTBHS CIUHHOTO IJIaBHUKA.
Pucynok 3 — Cxema o0pa3oBaHusl JeMacKUPYIOIIEH TEHU Ha OproXe phi-
Obl (a), Ipy HATMYMK OPIOIIHOTO KUJIS OH 3aHUMAeT coO00i 00J1aCTh TEHU
(6). Ctpenkamu 1moka3aHo HApPaBJICHUE CBETOBOTO MOTOKA.

Hepenxo BcTpewaroTcest pbiObl, (hopMa Tena KOTOPHIX HAIIOMHUHAET OIHO-
BpeMEHHO pasiau4Hble THmbl GopMm. Tak, y 3ydatok (Anarhichas) u
BeioHa (Misgurnus fossilis L.) ¢dopma Tena yrpeBUIHO-ICHTOBHIHAS, T.

€. IepeHss YacTh 3aKpyTJeHa, a XBOCTOBasl cxkara ¢ O0koB. [l IUKBU-

AUy JIeMacKUpyoomed TeHH Ha Oproxe pbIObl BO3ZHHUKAMOUIEH MNpU
OCBCILICHHH CBEpXy, MEJKHE Mejarndeckue pbiObl, Hampumep cenbieBbie (Clupeidae), uexoHb
(Pelecus cultratus (L.), uMeroT 3a0CTpeHHOE, CKaToe ¢ OOKOB OPIOMIKO ¢ OCTPBHIM KujieM (puc. 3). V
KPYITHBIX TOJBH)KHBIX TEJIarHueckKux XWIHUKOB — CKymOpuii (Scomber), poiobi-meua (Xiphias
gladius L.), tyanos (Thunnus) — kiiib OOBIYHO HE Pa3BUBACTCS.

Pucynok 4 — XapaktepHble (pOpMBI MONEPEUHOTO CEUEHUS

‘ - Tela MPUIOHHBIX PhIO
= Min Nx croco0 3ammThl COCTOUT B OBICTPOTE NBIIKCHHS, a HE B

MacKUpOBKE. Y MPUIOHHBIX PHIO (popMa MOMEepPeyHoro ceue-




HUS NpHOIIIKaeTcs K paBHOOGAPEHHOM Tpamnenuu, oopaieHHONH O0JbIIMM OCHOBAHHWEM BHM3, YTO
UCKJTIOYACT TMOSBJICHUE TEHU Ha OOKaxX MpU OCBELICHHH CBepxXy. [103TOMy OONBIIMHCTBO MPHUIOH-
HBIX PbIO0 HUMEIOT IIUPOKOE YILIOMIEHHOE TeNo (puc. 4).

Bomnpocs! /151 caMONIPOBEPKU:

1. [Tepeuncnutb GpopMmbl Tena ppI0, OOUTAIOIINX B TIEIaruajy.
2. Ha3BaTb (hopmbI Tena MpHUIOHHBIX PHIO.

3. Kakyto popmy Tena umMeroT cenbp, Tpecka, OKyHb?

4, Kaxkoii Tvn miaBanusi CBOMCTBEH MUHOT€, MUKCUHE, YTPIO?
5. Kakwue ppiObl UMEIOT MakpypOBUAHYIO (hopmy Tena?

6. VYKa)XuTe TPaHUIBl OTJEIIOB TEJIa PHIOKI.

7. Urto Ha3bIBaeTCS MIEKOH, PHIJIOM, TOPJIOM, ITOAOOPOAKOM?
8. Uro Takoe XBOCTOBOM cTeOenb?

9. Yro Takoe xabepHble EPETIOHKU U TJI€ OHU PACIIOJIOKEHBI?

JlaGoparopHasi pabora Ne 2

Oco0eHHOCTH 0MO0JIOTHH PACTIPOCTPAHEHHSI THAPOOMOHTOB B CBS3M C YCJIOBUAMU
oouTaHus
Marepuan u odopynoBanue. HaGopsl dukcupoBanubix peid (20-30 BumoB). Tabmuib:

[Tonoxxenne u tunsl pra; Opransl 4yBCcTB; BHemHui Buj riy0oKoBOJHBIX pblO. HCTpyMEHTSHI:
npenapoBalibHbIE UIJIbI, TMHIET, BAHHOYKA (110 0OJHOMY Habopy Ha 2-3 CTyJEHTOB).

3ananme. [Ipu BbImonHEeHUN pabOTHI HY)KHO PacCMOTPETh POT (€ro MOJIOKEHHE, XapaKTep,
pasmepsl), Tia3a (HaJu4ue WIM OTCYTCTBHE, IOJIOKEHHE Ha rOJIOBE, BEIMUYUHY), HOCOBBIE OTBEp-
cTHs (HemapHble, MapHbIe), )kabepHble 0TBEpPCTUS (IT0JI0KEHNE, KOJIMYECTBO), OpbI3raiblia (HaIuiue
WM OTCYTCTBHUE, NOJIOKEHUE, Pa3MEPbI) U 3apUCOBAThH I'OJIOBBI PBIO C PA3IMYHBIM MOJIOKEHUEM pTa
(BepXHUH, HUKHUHA, KOHEYHBII ), OTMETHB BEJIMYUHY PTa (TOJIOBY MUHOTH, aKyJIbl U OCETpa), yKa3aB

MOJIOKEHHE HOCOBBIX M KaOepHBIX OTBEPCTUH (y aKysl M OCETpa HYKHO OTMETHTh OpbI3rayblia), U



COCTaBHTb, IMOJIb3YSICh HAOOPOM pBIO, EpeUYeHb BHIOB C PAa3IUYHBIM IMOJIOKEHHUEM M THIIOM PTa,
BBI/IBJKHBIM U HEBBIIBM)KHBIM PTOM.

Ha ronose pbIObI pacrionaraercs poT, Ij1a3a, HOCOBbIE M Ka0epHble OTBEPCTHs, OpbI3rajibla
Y OpPTaHbl OCSA3aHMUS.

[TonoxeHne u cTpoeHHe pra pblObI 3aBUCUT OT XapakTepa ee MUTaHus. Beiienstor Tpu oc-
HOBHBIX THIIA [IOJIO’KEHNUS PTA: BEPXHUM, KOHEUHBIN, HUKHUH (pHC. 5).

Pucynoxk 5 — Pasnmu-
HbIe (OPMBI pTa:

1 — BepxHwmii; 2 — Ko-

HEUYHBIN;, 3 — HIDKHHMH KOCOIi;

Q

SN

— BUJ cOOKY; 6 — BHJl CHH3Y,

— HWXKHUWA TMONEPEUHbIH; a

BUJ COOKY; O — BHJI CHU3Y.
Bepxmuin por -

HWKHSAA  4YENIOCTh  OOJIbIIE

BEPXHEH, U POTOBOE OTBEPCTHUE
HarmpaBJIeHO BBepx. Takoe mo-
JI0)KEHHE CBOMCTBEHHO pbI0aM, OEPYIIUM IHINY C BEPXHUX TOPU3OHTOB, IJIABHBIM 00pa30M IUIaHK-
todaram — mmpotam (Sprattus), gexonu (Pelecus), a Takke MOHHBIM XHUITHUKAM-33aCaTduKaM —
mopckomy uepty (Lophius), comam (Silurus) u 3Be3noueram (Uranoscopus).

KoHedHBI#l pOT — 00€ YeloCTH OIMHAKOBOH JTMHBI. Takod pOT CBOWCTBEH pbidam, Oe-
PYIIMM THIY W3 TOJIIHM BOJbI. B OCHOBHOM 3TO PBIOBI CO CMEIIAHHBIM XapaKTEPOM MUTAHUS —
okynb (Perca fluviatilis, L.), omyns (Coregonus automnalis, Pallas) — wiu xumiHuky, npecienyro-
e 100614y, — TyHIb (Thunnus), menamuasr (Sarda), cynaku (Lucioperca, wiu Stizostedion).

Hu>XHUN pOT — BEpXHSsSI YEIIOCTh OOJIbIIEC HI)KHEH, POTOBOE OTBEPCTHE HAIPABICHO
BHU3. DTO pBIOBI-OeHTO(ArH, MUTAOIIMECS TOHHBIMU OopranusMamu, — ycaun (Barbus), 6apadymnu
(Mullus), meckapu (Gobio). HwkHee mosoxeHne pra akysl HE CBA3aHO C XapaKTEPOM IHMTaHUS, a
OTIPENENSIeTCS. HATMYMEM POCTPYMA, BBICTYIAIOIIETO HAJl HUKHEW YETIOCThIO BIIEPE] U BBIMOJIHS-
IOIIET0 TUAPOJUHAMHUYECKHE (YHKIUU. TakoBO ke, BO3MOXKHO, TPOUCXOXKICHHE HIKHETO TOJI0-
KeHus pra y andoycoBbix (Engraulidae), koropsie muraroTcs miaHkToHOM. HWwkHHE poT MOXKeT
OBITh KOCBIM, Kak y peiomoB (Vimba), u monepeunsiM, kak y moaycra (Chondrostoma) u xpamynu
(\Varicorhinus).

[TonmosxeHue pTa ppIO HE BCETIa MOXKHO OIPEIEIUTh TOYHO. POT MOXET OBITh MOITYBEPXHHUM,
kak y ykueit (Alburnus alburnus L.), win nmonyHmwkHEM, Kak y jemia (Abramis brama L.) u cazana
(Cyprinus carpio L).



Benuunna pra y peiO onpeaensieTcsl AMHON HIDKHEH democtH. POT cumraercss OONbIINM,
€CJIM KOHEIl HUYKHEW YeNFOCTH 3aXOJUT 33 BEPTHKAIb 33JHETO Kpas Iia3a, Ui HeOONbIINM, eClu
KOHEI[ HIKHEH YeTI0CTH He JOXOAUT A0 BePTUKAIIM 3a{HEro Kpas riasza (puc. 6).

Pucynok 6 — Omnpenenenue
BEJIMYMHBI pTa PBIOBI (ITYHKTHUPHAS
JIMHHS TOPOBEACHA KaK MEPHEHIUKY-
JSp OT KOHIIA HUKHEH YENIIOCTH):

a — OOJNIBIIION; 6 - HEOOIBIIOMH

Pasmepsl pra 3aBUCAT OT Be-
JIMYMHBI THAIEBBIX 00BEKTOB, UX TBEPAOCTH U IUIOTHOCTH PACIPEICICHUS, & TAKXKE OT Crocoda J1o-
BA ITHIIIH.

He6os1b1110# pOT MMEIOT PaCTUTEIBHOSTHBIC U TJIAHKTOHOSITHBIC PBIOBI, a TaKkke OeHTOodary,
nuTarnmecs MelkuM oerrocom, — kedamu (Mugil), ronsku (Clupeonella), mamoporsie kamOaibI
(Limanda, Pleuronectes) u np. bBoibIioii poT UMEIOT TaKue XMIIHUKH, Kak Hyku (ES0X), comsr (Si-
lurus), u peIOBI, MUTaROIIKECS KPYIMHBIM OeHTOCOM, — 3yOaTtku (Anarhichas). [Ipuuem y XHITHUKOB
JIOTOHSIFOIIETO TUMa — TyHIIbI (ThUNNUS) — pOT MEHBINUX Pa3MEPOB, TaK KaK MOMMKa MUK obecrie-
YUBACTCS OOJIBIION CKOPOCTHIO M MaHEBPEHHOCTBHIO, y XHIHUKOB 3acagHoro Tuma — mryka (ESox
lucius L.), mopckoit uept (Lophius piscatorius L.) — pot GosbInx pa3MepoB, Tak Kak OHU J00bIBa-
10T MUY PHIBKOM, M BEPOSTHOCTH MOMMKH 3aBHCHT B OOJIBIION CTEIICHU OT pa3MepoB pra. boib-
IIAE PThI, BBIMOIHSIONIKE (YHKIIHMIO JIOBYIIICK, HMEIOT TaK)KE HEKOTOPbIC TNIAHKTO(PArH — aHYOYChI
(Engraulis), Beciionocsr (Polyodon) u mp.

Pa3mepbl pra HaxXOAATCS B MPSAMOI 3aBHCHMOCTH OT KOHIIEHTPAIMH IHIIEBBIX OOBEKTOB:
94eM OHa HIDKE, TeM OOJIBIIHMX pa3MepoB poT. [IpUMepOM MOTYT CIYKHTh TIIyOOKOBOIHBIC PHIOHI,
oOHTaIIMe B 30HE TOHWKEHHOW TUIOTHOCTH PACIpe/IeIeHHs MHUIIEeBbIX 00beKTOB. Bennunua pra
3aBUCHUT TaKKe OT TBEPJOCTHU IMHUIIEBBIX OOBEKTOB: YE€M TBEpIKE MHUILA, TEM OOBIYHO POT MEHBIIIE.
Yewm Gosblire ycuauii TpeOyeTcst sl 3aKPhIBAHUS PTa, TEM, KaK MPABHJIO, MEHBIIE €ro pa3Mepsl.
Tak, npencraButenu cemeiictBa Crnuroporossie (Balistidae) u Ckanosybossie (Tetraodontidae),
MHUTAsACh KOPAIJIAMHU, HUMEIOT OYE€Hb MAJICHBKHI POT.

ITo cBoeMy xapakTepy poT ObIBAET BBIIABMKHON M HEBBIIBUKHOM.

BBIABUXKHONW pOT XapaKTEpHU3yeTCs IMOJABUKHBIM COCIUHEHHUEM BEPXHEM YENIOCTH C
gepernom, 6aromapsi 4eMy MpH PaCKPHIBAHUU PTa BEPXHSISL YEITIOCTh MOKET BBIOPACHIBATHCS BITC-
pea. PoT Takoro THma CBOMCTBEH pbIOaM, MOTPEOJSIONIMM IUIAHKTOH (CENbACBBIC), WM MEIKHUI
OeHroc (casaH, jei), Ui aeTput (kedamm).

HeBBIABUIKHONU POT XapaKTepU3yeTCs HEMOIBMIKHBIM HIIH TIOYTH HEMOIBHKHBIM CO-
CIMHEHNEM BepXHEH democTu ¢ deperioM. OH CBOWCTBEH OOJBIIMHCTBY PHIO, MUTAIOIIUXCS CPaB-

HUTCJIbHO KPYITHBIMU 00BEKTaMHU U B Mponecce 3axBAaTbIBAHUA MMHUIU BBIHYXXIACHHBIM 3aTpavrBaTb



3HAUUTENBHBIC YCUIIMSA Ha 3aKpbIBaHWE pTa. DTO XUIMHUKH, a Takxke OeHTO(haru, pasrpbi3aroiiue
PaKOBUHBI MOJITIOCKOB, TBEP/IbIe TAHIIUPU PAKOOOPA3HBIX U UTIIOKOKHUX.

Ctpoenue pra ppl0 oTiamyaeTcs OojpluM pazHooOpaszuem. I'. B. Hukonbckuii BbImenseT
HIeCTh TUIIOB CTPOEHMS pTa: XBaTaTeNbHBIN (Cydak, coM, IlyKa); BCachlBaTelIbHBIA (el pbloa-
uria); ApoOsmil (Ky30BKH, 3y0aTKH); B BUIE€ MPUCOCKH (MUHOTA); POT IUTAHKTOHOEAA (CeNbIu, psi-
nymika); pot nepupuronoena (mogyct, xpamyns). FO. I'. AneeB nonaraer, 4To MpaBUIIbHEE pa3iu-
4yaTh JBA NPUHIUIIHAIBHO PA3JIMYHBIX TUIIA PTA: XBATATEJNbHBIA U BcacblBatolnii. [1epBbii xapak-
TEPU3YETCs TEM, UTO YEIOCTHU BBIMOJIHIIOT XBaTaTeIbHYI0 (PYHKINIO (TTOAABIIAONIEE OOJIBIIMHCTBO
pBIO), BTOPOH — IMOYTH MOJTHOM YTPATOW ATOW (PYHKIIUN YECITFOCTEH.

VY camioB r1y0okoBOAHBIX yamibiiukoB (Ceratiidae) B cBs3u ¢ UX mapasuTHYECKUM 0o0Opa-
30M JKM3HU HAOMIOAeTCs PeIyKIMsS POTOBOTO arapara.

Pacnonosxenue 2naz pplObl TECHO CBSI3aHO C MECTOM €€ OOUTaHUs U HE 3aBUCHUT OT XapaKTe-
pa nutaHus. Y MPUIOHHBIX U JOHHBIX PbHIO TJla3a PacloyioKeHbl TMOO B BEpXHEH 4acTH TOJIOBBI —
3Be3pouer (Uranoscopus), mopckoii uept (Lophius), ckater (Batomorpha), kambanossie (Pleuron-
ectidae), nmbo Bbime cpeaHedl juHuM Tema — OapaOymu (Mullus ), Mopckue apakOHYHKH
(Trachinus), mopckue netyxu (Trigla). PeiObl, Beayiue nenarn4eckuii 1 MpuI0HHO-TIeIaru-4eCKuil
00pa3 *KU3HU, UMEIOT I71a3a, PacloIOKEeHHbIE 0 OOKaM roJIOBBI IPUMEPHO HA YPOBHE MPOAOTHHON
ocu tena (puc. 7).

Pucynox 7 — Pacnionosxenue a3 y xaMchol (@) U 3B€3/10-
yera (0) (myHKTHpOM 0003HaYeHA MPOIOJIbHASL OCh PHIOBI).

BenuuuHa rna3 y pel0 pa3HbIX BUIOB BapbUpyeT B IIU-
pokux npezaenax. OMHUM U3 ONPEEISIONUX (PAKTOPOB SABISET-
¢ OCBEIIEHHOCTh. [Ipn Xopomen OCBENIEHHOCTH TJia3a pa3BH-
ThI, KaK MPaBUJIO, HOPMAIBHO. Y TIYOOKOBOJHBIX U MEIIEPHBIX
pBIO, oOuTarommx B adoTHON 30HE, HAOMIOAAETCA PEAYKIIUS
mra3. C yBenwueHUueM TIIyOWHBI U YMEHBIICHHEM OCBEIICHHO-

CTH pa3Mephl IJ1a3 yBEIWYUBAIOTCS, OCOOCHHO y MOIYTIy0oKo-

BOJIHBIX (MOpCKHE OKYHM) W Me30IeNarndeckux (CBeTrsimecs
aHYOYCBhI) PbIO, KHUBYIIHUX B TEX CIOSAX BOJBI, IJI€ OPraHU3MBI ITOJIy4alOT BO3MOXKHOCTh yJIaBIUBATh
OYEHb CIIa0bIi cBEeT. B 3TOM ciiyuae mosBISIOTCS TEIECKOMMYECKHUE T1a3a (OMUCTOIPOKT).

Pa3mep ria3 3aBUCHT U OT POJIM 3pEHHUS B OOIIEH CUCTEME PELeNTOPOB OPraHOB UyBCTB. Y
IPUJOHHBIX PHIO, OOUTAIOMIMX B YCIOBHSIX MYTHBIX 3aMJIEHHBIX BOJ, TJie OOJBIIYIO POJIb MIPAeT
ocs3aHue, I1a3a MaleHbkue (coM, ycay). Y mejarud4eckux peld, Kpome OaTuIleNnaruueckux, u y
NpUOPEKHBIX MPUIOHHO-TIENIArMYECKUX BUOB IJ1a3a pa3BUTHI XOPOILIO.

Ha nepenneil yacT rosioBbl pel0 HAXOATCS MapHBIE HOCO8blE OMBEPCMUSL, PACTIONOKEHHBIE

BIICpCaN 1J1a3 1mo 00e CTOPOHBI I'OJIOBEIL. Onu He COO6IJ_IaIOTC}I C IJIOTKOM U y OOJIBIIIMHCTBA pBI6 IIo-



JieNieHbl IEPEropoIKOM Ha MepeHIO0 U 33HI0I0 HO3pIo. [leperoposika oTcyTcTBYeT Y HOTOTEHHE-
BeIX (Nototheniidae), Tepnyroseix (Hexagrammidae). Pacionoxxenue, popma n BeTMUMHA HOCOBBIX
OTBEPCTHI MEHSIETCSI B 3aBUCHMOCTH OT HKOJOTUH PbIO. Y OOJBIIMHCTBA PHIO C XOPOIIO PA3BUTHIM
3pEHUEM HOCOBBIE OTBEPCTHS PACIIOJIOKEHBI Ha BEPXHEW CTOPOHE TOJOBBI MEKAY IIa3aMH U KOH-
oM pouia (puc. 8, 1). Y mmacTuHuaTOKa0EPHBIX pbIO HO3APH HAXOAATCSA HA HIDKHEH CTOPOHE phbuIa
BOJIN3M POTOBOTO OTBEpCTUs (pHC. 8, 2). YV TakuxX MPHUIOHHBIX pBIO, Kak yrpu (Anguilla), mypens
(Muraena), rimybokoBoHas ciernas pbidba u3 poga Typhleotris, posib 3peHHs HE3HAUUTENbHA, a 3HA-
YeHue OOOHSHHS BEIMKO, EPEAHNE HOCOBBIE OTBEPCTHS UMEIOT (hopMy TpyOOUEeK M MPHOIMKEHBI
Ko pTy (puc. 8, 3).

Pucynok 8 — cxema
pacIoJIOKEHUss HO3Aped vy
pBIO:

1 — tynen; 2 — akyna,
a — BUJ COOKY; 6 — BUJ| CHU3Y;

3 — yrops; 4 — cazaH.

BennuuHa ~ HOCOBBIX
OTBEPCTUH TECHO CBSI3aHA CO CKOPOCTHIO ABMXKEHMSI pbI0. Y pbIO, IUIaBAIOLINX MEAJIEHHO, HOCOBbIE
OTBepCTHA OOJbIIE, M IIEPErOPOJIKa, pa3AEIoNnas MEePeAHIO U 3aIHIOI0 HO3IPH, QYHKIMOHUPYET
KaK KJalaH, HalpaBJsSOUN BOIYy B OOOHATEIbHYIO Karcyily (KaproBble, BEIyLIHE MPHIOHHBIN
o0pa3 xu3HU). Y pblO, IUIaBAIOLIMX OBICTPO, HOCOBBIE OTBEPCTHUS HEOOJIBIINE, a KJIallaH OTCYTCTBY-
€T, TaK KaK IpU OOJBIINX CKOPOCTSIX BCTPEUHBIN NOTOK BOJIbI MHTEHCUBHO IPOHUKAET U B MaJICHb-
KH€ HOCOBbIE OTBEPCTHUS (TYHILIbI, CKyMOpHUN).

VY KpyTrJIopoTBIX HOCOBOE OTBEPCTHE HEMAPHOE. Y MUKCHUH OHO PAaCIOJIOKEHO Ha NEpeAHEM
KOHIIE PbUIA U CBSI3aHO C INIOTKOM, Y MUHOT — HAXOJAUTCS B MEKITIA3HUYHOM IPOCTPAHCTBE.

VY nnactuHYaToXkaOEpHBIX PHI0 W HEKOTOPBIX XPSIIEBBIX MAaHOMAOB (oceTp, Oenyra u Jp.)
103aJIM IJ1a3 PaclojiararoTcsi MapHble OTBEPCTHsSI — Opwizeanvya (Spiraculum) — ocraTtok HedyHKIHU-
OHMPYIOIIUX Ka0EpHBIX Ieei. ¥ ckaToB OpbI3rajiblia y4acTBYIOT B JAbIXaHUH. Y LIE€IbHOTOJOBBIX
U KOCTHBIX PBIO OpbI3rajblie peIyllupOBaHO B CBSI3U C pa3BUTHEM KaOCPHOU KPBILIKH.

["osioBa pBIOBI 3aKAHUUBAETCS HCAOEPHBIMU OMBEPCMUAMU, WU WeasiM U, YUCIO KOTOPBIX
MOJKET OBITh Pa3IMUHO: Y MUKCHUH OT 1 10 15 map; y muHor 7 map; y akyia ot 5 ga 7 nap, y xumep 1
napa ka0epHbIX OTBEPCTUM, MOKPBITHIX CKIAIKON KOXKH. Y KOCTHBIX pbIO MMeercs 1 mapa xabep-
HBIX IIEJIeH, 3aKPBIThIX XKa0epHOM KPBIMIKOH. PBIOBI, y KOTOPBIX *aOepHble NepernoHKH He MpHpac-
TAIOT K MEX>KabepHOMY MPOMEKYTKY (OeTyru, cesbeBble), UMEIOT jkaOepHbIe TN 3HAUUTENbHO-
ro pa3Mepa, a pblObl, y KOTOPBIX ka0epHbIE MEPETIOHKU MPUPACTAIOT K MEXKAOEPHOMY ITPOMEKYT-
Ky (KapnoBbl€), — JOBOJIbHO Malible ska0epHble mienu. OueHb ManeHbkue xabepHblie menu y Wrio-

oproxoobpasubix (Tetraodontiformes) u Yrpeoopasusix (Anguilliformes) peio.



Ha mepenneli 4acTu rojoBbl y HEKOTOPBIX PHIO HMEIOTCS YCUKY — OPTaHbl OCS3aHUs, HEO M-
HaKOBBIC IO YUCTy U pa3mepaM. Y comoBeix (Siluridae) u BeronoBeix (Cobitidae) ux HeckoIbKO
nap, y 6apadynesbix (Mullidae) — onna mapa, a y 6oabimuHcTBa TpeckoBbix (Gadidae) — oaun He-
HapHBIA YCUK. YCHKU MOTYT OBbITh KOPOTKMMH (JIMHB, Ca3aH) WIH JJIMHHBIMU (COM); Y HEKOTOPBIX
rITyOOKOBOIHBIX PbIO OHU Pa3BUTHI OYCHBb CHIILHO, HAIIpUMEp, Y yauibinuka pona Linophryne (puc
9).

Pucynok 9 — Yaunemuk pona Linophryne ¢ ycoBUAHBIM Ipuaat-
KOM Ha HH)KHEH YeITFOCTH.

Kpome TOro, y HEKOTOpBIX PbIO Ha TOJOBE UMEIOTCS: KOXKHCTHIC
BBIPOCTBI, MAacKHpyoIe pei0y Ha (oHE cpeabl OOMTaHUS (CKOPIIEHBI,
MOpPCKHE COOAYKH); KPBIIICUYHBIC UMbl M KOJIOYKH, BBITOJIHSIOIIUE 3a-

MUTHYIO (QyHKIUIO (OBIYKY MOJKAMEHIIMKH, MOPCKHUE OKYHH); CIIM3EOT/Ie-

JMTENBHBIE TIOPHI (TOPOBLIEBBIE, epIN); KaHaJbl OOKOBOHW JMHUU U T'CHHU-
nopsl (cenbau, Obrakn) Y psia ObICTPOIUIABAIOIINX MEJarMYecKuX pei0 (JIoOaH, CeNban) Ha riia3ax
PAa3BUBAIOTCS KUPOBBIC BCKH, 3alIUIIAIONINE I'J1a3a OT HeﬁCTBHﬂ BCTPCYHBIX TOKOB BOJBI U IIpHaa-
IOIINE TJIA3HBIM BIIAAMHAM O0TEKaeMyI0 GOpMY.

Bomnpocs! 1151 caMONPOBEPKH:

1. Kaxkue Tumbl mosgoxeHus pra BbIACIAIOT Y PhIO?

N

[TpuBeauTe mpuMepsl pbId C pa3HBIMU HOJOXKEHUSAMHU PTA U CBSKUTE 3TO € Xapak-
TEPOM IUTAHMUSL.

Kakoii pot cuntaercst O0JIbIIUM U OT KaKUX (PaKTOPOB 3aBUCUT BEJIMYMHA pTa?

Yto Takoe BBIABM)KHOM M HEBBIIBMKHOM poT? [IpuBeauTe nmpumepsl.

OT 4yero 3aBHCHUT PACTIONIOKEHUE U BEJIMUMHA TJ1a3 PbIObI?

VY Kkakux pbI0 HOCOBBIE OTBEPCTHUS HETapHbIe?

Uro Takoe Opbizranbua? [IpuBeanre npuMepsl pbl0, UMEIOIUX OpbI3raiblia.

CkosbKo nap 'ka0epHbIX OTBEPCTUH Y MUKCUH, MUHOT, aKyJI U CKaToB?

© © N o g bk~ w

['ne pacnonioxkeHsl )kaOEpHBIE OTBEPCTHS Y aKyJl U CKaTOB?



JlabopaTtopnast paGora Ne 3
HpOMLICJIOBLIe BH/IbI O0CETPOBLIX, JOCOCEBLIX, TPECKOBLIX, CEJIbACBbLIX OcHoB-
Hble IPOMBICJIOBBIE MPEACTABUTEIN PAKOOOPA3HBIX
Marepuan u o6opyaoBanue. Habop ¢uxcupoBanusix peid — 30-40 Buno. Tabmumsl: [Tonoxenue
OpIOUIHBIX IJIABHUKOB; Moau(UKaMy MIaBHUKOB; THIBI XBOCTOBOTO IUIaBHHKA; CXEMa IOJI0XKe-
HUS XBOCTOBOTO IIJIABHUKA PA3IMYHON ()OPMBI OTHOCUTENILHO 30HbI BUXpell. IHCTpyMEeHThI: Ipemna-
pOBaJIbHbIE UIJIbl, TMHLIET, BAHHOYKA (110 OZIHOMY Ha0Opy Ha 2-3 CTYJIEHTOB).
3ananmue. [Ipu BRIIOIHEHNUU pabOTHI HYKHO PacCMOTPETh Ha BCEX BUAAX phI0 HaOopa: mapHbIe U
HeTapHbIe MJIABHUKH, BETBUCTHIC U HEBETBUCTHIC, & TAKXKE WICHHCTHIC M HEWICHUCTHIE JTYYH TUIAB-
HUKOB, IOJIO)KEHUE TPYJHBIX IUNIABHUKOB U TPU MOJIOKEHUS OPIOLIHBIX IIaBHUKOB. HaiiTu pbIO, He
UMEIOIUX MapHBIX IJIABHUKOB; C BUAOU3MEHEHHBIMU NMAapHBIMM IUIABHUKAMM; C OJHHUM, JIByMs U
TpeMsi CHMHHBIMH IUIaBIIUKAMH; C OJHUM M JIByMs aHAIbHBIMH IUIABHUKAMH, a TaKXe pbIO, HE
UMEIOIINX aHAJBHOTO IUTABHUKA; C BUJIOM3MEHEHHBIMH HETIAPHBIMH TUIaBHUKaMH. OTpenenuTs Bce
TUIBI U (POPMBI XBOCTOBOTO IJIAaBHHKA.
CoctaBuTh (OPMYJIBI CHMHHOIO M QHAJILHOTO IUIABHUKOB JUISl BUJIOB PbIO, YKa3aHHBIX MpernojaaBa-
TeJIeM, U MEPEeYUCIUTbh BUABI PbIO, UMEoLecs B HabOpe, ¢ pa3IuuHbIMU (pOpMaMU XBOCTOBOI'O
TUTaBHUKA.
3apucoBaTh BETBUCTHIC U HEBETBUCTHIC, WICHUCTHIE M HEWICHUCTHIC JTyUYH IJIABHUKOB; PHIO C TpeMs
MOJIOKEHUSMHU OPIOIIHBIX MJIaBHUKOB; XBOCTOBbIE IJIABHUKH PBIO pa3inuyHoil pOpMBI.
[TnaBHuKY pbIO OBIBAIOT MapHble W HenapHble. K mapHbIM mpuHauiekar rpyaseie P (pinna pecto-
ralis) u Opromubeie V (pinna ventralis); k HenmapubiM — ciimaHoM D (pinna dorsalis), ananeHbiii A
(pinna analis) u xBoctoBoii C (pinna caudalis). HapyxHblii ckeJeT MIaBHUKOB KOCTHCTBIX PhIO CO-
CTOUT M3 JIyuell, KOTOpble MOTYT OBITh 8emeucmuiMuU U Hegemaucmuimu. BepXHss 4acTh BETBUCTBIX
Jdyded paszierneHa Ha OTJeNbHbIC JIYYUKH M UMeeT BUJA KUCTOUYKHU (BeTBUCTasA). OHU MSTKHE U pac-
TIOJIOXKEHBI OJIMKE K KayaJbHOMY KOHITY TUIaBHUKA. HeBeTBHCTBIC TydH jexar OJKe K epeaHe-
My Kparo TUIaBHHKA W MOTYT OBITh Pa3/IeleHbl Ha J[BE TPYIIIBL:
YJICHUCThIE U HEWICHUCThIE (Koytouue). Ynenucmole Iydu pasfe-
JIeHbI MO JUIMHE HAa OTJENbHbIE WICHUKH, OHU MSITKHE U MOTYT
THYThCS. Heunenucmole — TBepAble, ¢ OCTPON BEPIIMHOM, KeCT-
KHE, MOTYT OBITh TTIAAKUMU U 3a3yOpeHHbIMU (puc. 10).

Pucynok 10 — Jlyun niaBHUKOB:




1 — HEeBETBUCTHIN YWICHUCTHI; 2 — BETBUCTHIN; 3 — KOJTIOUHA TMIAKUN; 4 — KOMIOUUi 3a3yOpEHHBIN.

Yucno BETBUCTHIX U HEBETBUCTHIX JIyUeH B IJIABHUKAX, OCOOCHHO B HETIAPHBIX, — BAXKHBIN cUCTEMa-
TUYECKUH Mpu3HaK. JIydu IpOCUYHUTHIBAIOTCS, U YHUCJIO MX 3amuchiBaeTcs. HewneHucToie (Komo4ne)
0003HAYAOTCS PUMCKUMU ITU(pamMu, BETBUCThIC — apaOckumu. Ha OCHOBaHMH MpocyeTa JIy4en co-
cTaBisiercss popMylia miaBHUKA. Tak, CyJlak UMEeT JBa CIIMHHBIX IUIaBHUKA. B mepBom u3 Hux 13-

15 xomoumx sryueit (y pa3Hbix ocobeii), Bo BropoM 1-3 xomouku u 19-23 BeTBHUCTHIX Jyya. Popmy-

Ja CIMHHOTO TUIaBHUKA cyaaka umeet caenyromuit Bug: D XIH-XV, I-111 19-23. B anansHoM miaB-
HUKe cynaka yucio komrouux jgydeit |-111, BetBucteix 11-14. ®opmyiia aHanbHOTO IJIABHUKA Cy/a-
ka Beiraut Tak: A 11-111 11-14.

IlapHble NJIABHUKH. DTU TUIABHUKU €CTh Y BCEX HACTOSIMIHUX pbI0. OTCYyTCTBUE X, HAIPUMED, Y
mypenoBbix (Muraenidae) — siBiaeHue BTOpHUYHOE, pe3yibTaT mo3anei yrpatel. Kpyriopotsie (Cy-
clostomata) He UMEFOT MapHBIX INIABHUKOB. JTO SIBICHUE IEPBHYHOEC.

'pyniHble NIaBHUKHM HAaXOMATCA MO3aqM KaOEpHBIX Iuenel pbl0. Y akya U OCETPOBBIX I'PYy-
HBIC IJIABHUKH PACIOJIAraloTCsl B TOPU3OHTAIBHON MJIOCKOCTA M MAJIOTIOABMKHBI. Y 3THX PBIO BBI-
NyKJiask TTOBEPXHOCTh CHHMHBI M YIUIOIIEHHAasi OpIOIIHAs CTOpPOHA Tella MPUAAI0T UM CXOJACTBO C
npoduiieM Kpblia caMoJIeTa U MU JIBUKEHUHU CO3Ja0T obeMHYIo cuiy. Ilogo6Hast acummerpuy-
HOCTb KOPITyCa BbI3bIBACT MOSBJICHUE BPALIATEIbHOIO MOMEHTA, CTPEMSIIIEr0Csl IOBEPHYTh, FOJIOBY
pBIOBI BHU3. ['pyaHbIE TUIABHUKHA M POCTPYM aKyJl U OCETPOBBIX PbIO B (DyHKIIMOHAIEHOM OTHOIIIE-
HUU COCTAaBJISIOT €IMHYI0 CUCTEMY: HallpaBlIeHHbIE 10Jl HeOoapmKM (8-10°) yriom K JBHIKEHUIO
OHHU CO3/aI0T J00aBOYHYIO MTOJBEMHYIO CHIIy U HEUTPAIU3YIOT JeHCTBHE BpaIlaTeIbHOTO MOMEHTA
(puc. 11). Ecnu akyne yaanuth rpyJaHble IUNIABHUKU, OHA OyJeT MOJHUMATh I'OJOBY BBEPX, YTOOBI
yIep>KaTh TeJO0 B TOPU30HTAILHOM ITOJIOKEHUH. Y OCETPOBBIX PBIO yIaJI€HUE IPYIHBIX TUIABHUKOB
HUYEM HE KOMITEHCHPYETCS W3-3a TIOXOW THOKOCTH TeJla B BEPTHKAJILHOM HAIPaBICHUH, KOTOPOU
MEIIAIOT KYYKH, [MO3TOMY MPHU aMIyTallud TPYJHBIX IUIABHUKOB pbl0a ONyCKaeTcs Ha JHO U He
MOYET NOJIHAThCA. Tak Kak IpyJHble IJIABHUKH U POCTPYM Y aKyJl U Y OCETPOBBIX PHIO (PYHKIHO-
HAJIbHO CBSI3aHBI, CHJIHOE PA3BUTHE POCTPyMa, KaK MPaBUIIO, COMPOBOXKIAAETCS YMEHBIICHHEM
pa3MepoB TPyIHBIX TUIABHUKOB U YAAJCHUEM UX OT MEpeTHEeH 4acTH Teja. ITO XOPOIIOo 3aMETHO y
aKkynbl-moinora (Sphyrna) u munoHocHo# akysbl (Pristiophorus), pocTpymM KOTOpPBIX pa3BHT CHIIBHO,
a TpyIHbIC IJIABHUKH HEBEJHMKH, TOrJa Kak y Mopckodl mucuibl (Alopiias) u cuHell akyssl
(Prionace) rpyaHbie TIIABHUKKA Pa3BUTHI XOPOIIIO, @ POCTPYM HEOOJBIIIOH.

Pucynok 11 — Cxema BepTHKaIbHBIX
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OCETPOBOM pHIOBI B HANpPaBICHUHN

IIPOJIOJIBHOW OCH TeJIa:



1 — neHTp TSHKECTH; 2 — LEHTP IUHAMUYECKOTO AABICHUS; 3 — CUJIa OCTaTOYHON Macchl; Vo — Moab-
€MHas CHUJIa, co3JjaBaeMasi KopiycoM; V, — IoabeMHas CHJIa, CO3aBacMasl IpyAHbIMH I1aBHUKAMH;
V, — noabemHas cuja, co3gaBaemasi poctpymoM; Vy — MoabeMHas CHiia, co3/laBaeMasi OpIOIIHBIMU
IUIaBHUKaMu; V. — MoabeMHas Cujla, cO3/laBaeMasi XBOCTOBBIM IUIaBHUKOM; M30THYTHIE CTpenKu
MOKa3bIBAIOT JICHCTBHE BPALIATEIHbHOIO MOMEHTA.

['pyaHbIe TUIABHUKK KOCTHUCTBIX PbIO B OTJIMYME OT TUIABHUKOB aKyJ M OCETPOBBIX PACIIOI0KEHBI
BEPTUKAJIBHO M MOTYT COBEpIIAaTh TpeOHbIC NBMKEHUS Brepea U Hazan. OcHOBHAsA (yHKUIUS TPYI-
HBIX [JIABHUKOB KOCTHCTBIX PhIO — JBMKUTEIN MAJIOTO X0/1a, MO3BOJISIONINE TOYHO MaHEBPHUPOBATh
IIpU MOUCKaX KopMa. ['pyaHble TUIaBHUKU BMECTE C OPIOIIHBIMU M XBOCTOBBIM IMO3BOJISIIOT COXpa-
HSTh PAaBHOBECHE PBHIOE MPHU HEMOABWKHOCTH. [ pyJHbIC MJIAaBHUKH Y CKaTOB, PABHOMEPHO OKaiiM-
JSIFOIIME MX TEJIO, BBIMOMHSIOT (DYHKIUIO TIIaBHBIX IBHKHUTEJCH NIPU TJIaBAaHUH.

['pynHbIe TIIaBHUKU y PHIO OY€Hb pa3HOOOpa3HBI Kak 1Mo ¢opme, Tak U mo pazmepam (puc. 12). Y
JETY4YHX PHIO JUTHHA JTy4eil MOXKeT cocTaBisATh A0 81 % AMWHBI Tena, YTO MO3BOJISET

Pucynok 12 — ®@opmsel rpyn-
HBIX TUIABHUKOB PBIO:

1 — neryuas poi6a; 2 — OKyHb-
MoJI3YyH; 3 — Kuedpromika; 4 —
KY30BOK; 5 — MOpPCKOH IETYX;
6 — MOPCKOI1 4uepr.

peidamM mapuTh B BO3ayxe. Y
MPECHOBOJIHBIX PBIO  KHIIEO-
prolek M3 cemencrsa Xapa-
[IMHOBBIC YBEIIMYCHHBIC TPY]I-
Hbl€ TUJIABHUKH  TIO3BOJISIOT

peiOe  coBepmiaTh  IOJET,

HAIMOMUHAIOIIUHA TTOJICT TTHII.
VY mopckux neryxoB (Trigla) mepBbie Tpu ay4a rpyAHBIX [UIABHUKOB MPEBPATHIIMCH B MAJIBICBHI-
HBI€ BBIPOCTHI, OIIMPAsICh Ha KOTOPHIE PhI0a MOXKET TIEPEIBUTaThCsS 10 JHY. Y MpeJCcTaBUTENeH OT-
psna Y munsirkoodpasssie (Lophiiformes) rpynHbie miaBHUKH ¢ MSCHCTBIMUA OCHOBAHHSIMHU TaKKe
NPUCIIOCOOJICHBI K TIEPEBIKCHUIO TI0 TPYHTY M OBICTPOMY 3aKarbIBaHUIO B Hero. [lepeaprmkenne
10 TBEPJIOMY CyOCTpaTy ¢ MOMOIIBIO TPYAHBIX TUNIABHUKOB CETAN0 TH IJIABHUKU OYCHb MOJIBH K-
HbIMH. [Ipy nepeABIKEHNY 110 TPYHTY YIHIBIIUKOBBIE MOT'YT OMUPAThCs KaK Ha TPYAHBIC, TaK U Ha
OpromHble mIaBHUKU. Y comoB pozaa Clarias nu mopckux cobayek poga Blennius rpyansie miaBHUKH
CITyXat JOTOJHUTEIbHBIMU OMOPAMH TPH 3MEEBUIHBIX JBIKCHUAX Tella BO BPEMsl MEPEMEIICHUS
no aHy. CBoeoOpa3HO YCTpOEHBI Ipy/AHbIC TUIaBHUKH MpbIryHOBBIX (Periophthalmidae). Mx ocHoBa-

HUSI CHaOXKEHBI cHeuanabHOM MYCKYHaTypOﬁ, MMO3BOJISIONICH COBCPUIATHL ABHUKCHUS ITJIaBHUKA BIIC-



pel ¥ Ha3zajJ, ¥ UMEIOT M3Tru0, HATOMUHAIONIMI JIOKTEBOW CYCTaB; MOJ YIJIOM K OCHOBaHHUIO HaXo-
IUTCS caM TUaBHUK. OOHTasi Ha MPUOPEKHBIX OTMENSIX, PHITYHOBBIC C TIOMOIIBIO TPY/AHBIX IIaB-
HHUKOB CIIOCOOHBI HE TOJIBKO TEPEMEIaThCs O CyIle, HO U IOAHUMATHCS BBEPX MO CTEOJISIM pacTe-
HUI, UCTIONB3Ys IPU 3TOM XBOCTOBOH IUIABHHK, KOTOPBIM OHU 00XBaThIBalOT cTeOEb. C MOMOIIBIO
IPYJHBIX TUIABHUKOB IIEPEMEILAIOTCS MO CyIIe U phIObI-NIo3yHbI (Anabas). OTTankuBasch XBOCTOM
Y LETUISSCh TPYIHBIMH TUIABHUKAMH M IIUIIAMH KaOSpPHOM KPBILIKH 33 CTEOJIM paCTEHHIA, 3T PHIOBI
CIIOCOOHBI MYTEIIECTBOBATh OT BOJOEMA K BOJOEMY, MPOIOJI3as COTHU METPOB. Y TaKuUX MPUIOH-
HBIX, PBIO, KaKk KaMeHHbIe OKyHH (Serranidae), komomkossie (Gasterosteidae), u rybanossie (Lab-
ridae), rpynHble IUTaBHUKKA OOBIYHO IIMPOKHE, 3aKpYIJICHHBIE, BeepooOpasHbie. [Ipu ux padote
BOJIHBI YHAYJISIIIMH JIBU)KYTCSl BEPTUKAJIBHO BHU3, pbl0a OKa3bIBACTCS KaK Obl MMOJBEIICHHOMW B TOJI-
1€ BOJBI U MOXET IMOJHMUMAThCS BBEPX MOJ00HO Beproiiery. PriObl oTpsina Uriaodproxoodpas3Hble
(Tetraodontiformes), mopckue uribl (Syngnathidae) u xousku (Hyppocampus), uMeroIme Mabie
*abepHble mienn (>kabepHasi KpbIIIKa CKpPBITA IMOJ KOXKEi), MOTYT COBEpIIATh IPYIHBIMH IIIaBHHU-
KaMH KPYTOBBIC JBIIKCHHUSI, CO3/IaBasi OTTOK BOJBI OT ka0p. [Ipu aMiyTanuu rpyHbIX IUTABHUKOB
3TH PHIOBI 3a/IBIXAIOTCS.

bpromHble NIaBHUKH BBIIOJHSIOT TJIABHBIM 00pa3oM (YHKIMIO PaBHOBECHS U MTOITOMY, KaK
NPaBUJIO, PACIIONIAraloTCs BOMM3M LIEHTPA TSDKECTU Tea PhIObL. VX mosoeHue MEHsIeTCs ¢ u3Me-
HEHUEM IieHTpa TsxecTu (puc. 13). Y Hu3K0oOpraHnu3oBaHHBIX PBIO (ceabiaeo0pa3Hble, Kaprnooopas-
HbI€) OpIONIHBIE TUIABHUKU PACIIOIOKEHBI Ha Oproxe 3a TpyJHBIMH TUIABHUKAMU, 3aHUMast a000oMu-
HanvbHoe TojoxeHue. LleHTp TshKkecTH 3TUX phIO HAXOMUTCS Ha OpIOXe, YTO CBA3aHO C HEKOMIIAKT-
HBIM TOJ0)KEHHEM BHYTPEHHUX OPraHOB, 3aHUMAIOLIMX OOJBLIYIO MOJIOCTh. Y BBICOKOOPTaHU30-
BaHHBIX PbIO OpIOILIHBIC IIABHUKU HAXOATCS B MepeAaHei yacTu Tena. Takoe mosoxeHue Oprom-
HBIX [JITABHUKOB HAa3bIBACTCSI MOPAKANIbHBIM W XAPAKTEPHO MPEUMYIIECTBEHHO Il OOJBIIMHCTBA
OKYHEOOpa3HbIX PHIO.

BpronHple MIaBHUKU MOTYT PAcIioNiaraThCsi BIIEPEAH I'PYIHBIX — Ha Tropie. Takoe pachoiokeHHne
Ha3bIBACTCS I02YIAPHBIM, N XaPAKTEPHO OHO JJIsl OOJIBIIETOJIOBBIX PHIO ¢ KOMITAKTHBIM PACIIOJIOKE-
HHEM BHYTpEHHHUX OpraHoB. IOryispHoe MoyoKeHHe OPIOIIHBIX IJIABHUKOB CBOMCTBEHHO BCEM
pei0am otpsina TpeckooOpasHele, a Takke OOJBIIET0JIOBEIM phiOaM oTpsina OKyHeoOpas3HbIe: 3BE3-
noueroBeiM (Uranoscopidae), nororenuessiM (Nototheniidae), cobauxossim (Blenniidae) u mp.
BpromiHbie M1aBHUKU OTCYTCTBYIOT Y PbIO ¢ YTPEBUIHON U JIEHTOBUIHON (popmoii Tena. Y ommnbHe-
BuHbIX (Ophidioidei) peiO, UMEIOIINX JIEHTOBUIHO-YTPEBUIHYIO (hOPMY Tena, OpIOIIHbIC MTaBHHU-

KW HaxXOoAsATCs Ha HO,Z[60p0I[KC W BBITIOJIHAIOT (I)yHKI_II/IIO OpraHOB OCA3aHMU.



Pucynox 13 — IlonoxeHue OpIOIIHBIX
TJIAaBHUKOB:

1 — abpoMHHANIBHOE; 2 — TOpaKajbHOE; 3
— IOTYJISIPHOE.

BproiHbie MIaBHUKA MOTYT BHUIOU3ME-
HATbCsA. C MOMOIIBI0 X HEKOTOPHIC PhI-
OBl PUKPEIUIAIOTCS K TPYHTY (puc. 14),
o0Opa3yst 1100 mpHCachIBAaTEIbHYIO BO-
poHKy (OBIUKOBBIC), JHOO TMpHCaChIBaA-
TENbHBIA JUCK (MMHATOPOBBIC, CIU3HS-

KOBbI€). BuaonsMeHeHHbIE B KOJIOUKH

/ By OpIOIIHBIE  IUIABHUKH  KOJIIOIIKOBBIX

g/”l/k

HECYT 3aIlUTHYIO (YHKLUIO, & y CIIMHO-

pOroB OpIOIIHBIE TIJIABHUKH UMEIOT BUJI

N

KOJIFOUEro IIHIA M BMECTE C KOJIOYUM
JYy4OM CIHUHHOTO IUIABHUKA SIBIISIOTCS
OpraHOM 3alUTHL. Y CaMIIOB XPAIIEBLIX PBIO MOCIEIHUE JIyYd OPIOIIHBIX IIABHUKOB Mpeodpaso-
BaHbl B NMITEPUTONOJANN — COBOKYIUTEIbHBIC OpraHbl. Y aKkyjd U OCETPOBBIX OPIOLIHBIC TIABHUKH,
KaK U TPYAHbBIC, BBITIOIHSIOT (YHKIMIO HECYIIHUX IJIOCKOCTEH, OJIHAKO MX POJIb IPU STOM MEHBIIIE,
YeM IPYIHbIX, TAK KaK OHU CIIY’KaT JUIsl YBEJIMYEHUS MOAbEMHOMN CHUJIBI.

Pucynok 14 — BunonzMeHneHnue OpIOLIHBIX
IUIABHUKOB:

1 — npucacsiBaTenbHasi BOPOHKA Y OBIYKO-
BBIX; 2 — IPUCACHIBATENBbHBINA TUCK Y CIH3-
HSIKA.

Henapubie niiaBauku. Kak yxe ormeua-

JIOCh BBIIIC, K HCIAPHBIM IIJIaBHUKaM OT-

HOCSTCS CIIMHHOM, aHAJIbHBIM U XBOCTOBOM.
CnuHHOW M aHaNbHBIN IUIABHUKU BBINOJIHAIOT (QYHKIMIO CTAOMIM3AaTOPOB, OKA3bIBAIOT CO-
IPOTUBJIEHHE OOKOBOMY CMEILIEHUIO Tella IpU paboTe XBOCTA.
bonpnioi CHMHHOM IJIaBHUK MTapyCHUKOB MPU PE3KHUX IMOBOPOTAX JEUCTBYET KaK Pyib, CUIBHO ITO-
BBIIIIAsi MAHEBPEHHOCTh PBIOBI MPH MpecieoBaHuU J00bYr. CIMHHON M aHAJIbHBIA TUIABHUKU Y
HEKOTOPBIX PBIO BBICTYMAIOT B KAUECTBE JIBHKHUTEJEH, COOOMIAIOMIMNX PhIOaM MMOCTYIMATEIbHOE JIBU-

xenue (puc. 15).



Pucynok 15 — ®opma yHay-
JUPYIOMINX  IUIABHUKOB Y
Pa3IUYHBIX PHIO:

1 — MopcKko#t KOHEK; 2 — CoJl-
HEUHUK; 3 — peIOa-nyHa; 4 —
KY30BOK; 5 — MOpCKasi WMIJa;
6 — xkamOaina; 7 — sneKTpuye-

CKHUH yTropb.

B ocHoBe noxkoMouuu mpu
IIOMOIIU YHAYJAPYIOIINX
IBIDKCHUHU INIABHUKOB JIEKAT

BOJ'IHOO6paSHBIe JABUXKCHU A

IUIACTUHKYM IUIaBHUKA, O0Y-
CJIOBJICHHBIE MTOCIIEIOBATEIHLHBIMHI MOTIEPEYHBIMU OTKJIOHEHUSIMHE JTydeil. Takol crocod JABMKEHHS
OOBIYHO CBOMCTBEH pbIOaM ¢ HEOOJIBIION UTMHOM Tella, HEeCIOCOOHBIM M3TH0aTh KOPITyC, — Ky30B-
KU, pbi0a-1yHa. TONBKO 3a CHYeT yHAYJSIUH CIIMHHOTO IUIABHUKA MEPEIBUTAIOTCS MOPCKUE KOHBKH
¥ Mopckue uriibl. Takue pbiObl, Kak kKaM0anooOpa3Hble U COTHEYHUKOOOpa3HbIe, HapsAy C YHIYITH-
PYIOLIMMH JBMKEHUSIME CIMHHOTO M aHAJILHOTO TUIABHUKOB IIABAOT, JIATEPATbHO H3TH0Aast TEIO.
Pucynok 16 — Tomnorpadus
NAaCCUBHOM  JIOKOMOTOPHOM
(GYHKIMHM HETapHBIX IUIAB-
HUKOB y Pa3JIMYHbIX PhIO:
1 — yrops; 2 — Tpecka; 3 —
craBpuza; 4 — TyHel.

v MCIAJICHHOIIJIaBarOInX

pBIO ¢ yrpeBuUIHON (HopMoii
Tela CIMHHOW M aHaJbHBIM IUIABHMKH, CIMBAsCh C XBOCTOBBIM, O00pa3yloT B (DYHKIIMOHAJIBHOM
CMBICJIE€ €IMHBIA OKaWMJISIIOIMI TEO IJIaBHUK, HECYT MAaCCUBHYIO JIOKOMOTOPHYIO (DYHKIIMIO, TaK
KaK OCHOBHas paboTa MPUXOAMUTCSA HA KOPIYC Tesa. Y OBICTPO ABUTAIOIIMXCS PHIO C yBETUUYEHUEM
CKOPOCTH JBMKEHMSI JTJOKOMOTOpPHAsl (YHKIUS KOHLEHTPUPYETCS B 3a/HEM OT/AENEe KOopIyca U Ha
3aJHUX YacCTSAX CIIMHHOTO M aHAJBHOTO IJIABHUKOB. YBEIMUYEHUE CKOPOCTH BEJAET K MOTEpe JIOKO-
MOTOPHOU (DYHKIIMM CHIMHHBIM U aHAJIBHBIM TUIABHUKAMU, PEAYKIIMH 3a/THUX UX OTJIEJIOB, IIepeIHUE
K€ OTJIeJbI BHIIOJIHSIOT (DYHKIIMU, HE HMEIOIINE OTHOLICHHUS K JIOKOMOIMHU (puc. 16).

VY ObicTpoIUIaBaroIMX CKOMOPOUIHBIX PHIO CIMHHOW MJIaBHUK MPH JABMXKEHUHU YKIIaJbIBaeTCs B JKe-

71000K, IPOXOASIINI BAOIL CITUHBI.



CenbneoOpasHble, capraHooOpa3Hble U APYrHe PHIObI UMEIOT OJUH CIIMHHOM IUIaBHUK. Y BBICOKO-
OpPraHU30BaHHBIX OTPSAJOB KOCTUCTHIX PbIO (OKyHeoOpa3Hble, KedaeoOpa3Hble), KaK MPaBUIIO, BA
CNIMHHBIX IJIaBHUKA. [IepBBIil COCTOUT M3 KOMIOUMX JIydel, KOTOpbIE MPUAAIOT eMy OIPEAETICHHYIO
HOMEPEUHYI0 YCTOMYMBOCTh. DTUX PBIO HA3bIBAIOT KOIIOYETIEPHIMU. Y TPECKOOOpa3HBIX TPH CIIUH-
HBIX TUIAaBHUKA. Y OOJBIIMHCTBA PHIO TOJBKO OJWH aHAIBHBIN IJIABHUK, & Y TPECKOMOJA0OHBIX PBIO
UX JIBa.

CriuHHOHM M aHAJBHBIN TUTABHUKU Y pAga pbl0 OTCYTCTBYIOT. HampuMep, CHMHHOTO TUIABHUKA HET Y
IIEKTPUYECKOTO yIrpsi, TOKOMOTOPHBIM YHIYJIHUPYIOIIUM aIlllapaToM KOTOPOTO CIIY>KUT CHIIBHO pas-
BUTHI aHAJIbHBIM IUIABHHUK; HET €r0 M Y CKAaTOB-XBOCTOKOJOB. AHAJBHOTO IUIABHUKA HE WMEIOT
CKaThl U aKyJsl oTpsaa Squaliformes.

Pucynox 17 — BwuaousmeHeHHbII

MEePBbI CIIMHHOW ITUTABHUK Y PBIOBI-

1)

npumnans (1) 1 yaunsiiuka (2).

CHMHHOH IUIaBHUK MOYKET BUOOU3ME-

e’

Hatecs (puc. 17). Tak, y pbIObI-

W\

ESHN

MIPUJIMIIANIBI TIEPBBIM CIMHHOM TJIaB-
HHK TIEPEMECTUIICS Ha TOJIOBY U TIpe-
BPATHJICS B MIPUCACHIBATEIIBHBIN AUCK. OH Kak ObI MOJEJICH MEPEropoIKaMH Ha PsiJi CAaMOCTOSTEIIb-
HO JICHCTBYIOIIKUX 0O0Jiee MaJICHbKUX, a IOTOMY OTHOCHUTEIBHO 00Jiee MOIIHBIX MPHCOCOK. [lepero-
POJKH TOMOJIOTHYHBI JIydaM IMEpBOTO CIMHHOTO IUIaBHWKA, OHH MOTYT OTTHOAThCs Has3aj, MPHUHU-
Masl ITOYTH TOPU3OHTAIFHOE TOJIOKEHHE, MM BBINPSIMIIATHCS. 3a CYET UX ABHKCHUS M CO3/AeTCS
addekt mpucachiBaHus. Y YAWIBIIMKOOOPA3HBIX IMEPBbIC pa3beAMHEHHBIC IPYr OT Jpyra JIydu
MIEPBOr0 CIMHHOTO IJIABHUKA MPEBPATHINCh B yaouky (ilicium). ¥V kouoliek CIUHHOW MJIaBHUK
UMeeT BUJI 000COOJIEHHBIX KOJIOYEK, BBHIMOJHSIONIMX 3alIUTHYIO (YHKIUIO. Y PBIO-KYPKOB poja
Balistes mepBbIii JTyd CIHHHOTO IUIABHUKA HMEET 3aMKOBYIO cucteMy. OH BBIIPSAMIISICTCS U (UKCH-
pyeTcsi HeMOABMKHO. BBIBECTH €ro M3 TaKoro MOJIOXKEHUS MOKHO HA)KaTHEM TPEThEro KOJIHOUEro
Jyda CIIMHHOTO TUIaBHHUKA. C TIOMOIIIBIO ATOTO JIyda U KOJIOYHX JIydel OpIOIIHBIX ITABHUKOB PhIOa
IPY ONACHOCTH YKPBIBACTCS B PACIICIHHBI, PUKCUPYSI TENIO B TIOJIY U IMIOTOJIKE YOCKHIIIA.

VY HEeKOTOpHIX aKyl 3aJHUE yJIMHEHHBIE JIOMACTH CIIUHHBIX TUIABHUKOB CO3JIAIOT OMpEACICHHYIO
NOJBEMHYIO CHIY. AHaJOrm4Has, HO 0OoJiee CYyIICCTBEHHAs, TMOICPKUBAIOIIAS CHJIA CO3[ACTCs
AHAJBHBIM TUIABHUKOM C JUTMHHBIM OCHOBaHHEM, HAITPUMED, Y COMOBBIX pPhIO.

XBOCTOBOH MIaBHUK BBICTYyNAeT KaK TJIaBHBIA JBHKUTEIb OCOOCHHO NPH CKOMOPOWIHOM
THUIE JBWKEHHs, SBISSICH CHIJIOW, cooOlIaromiell pelOe MocTymarelnbHOe JBMKeHHe Brepen. OH
o0ecrieunBaeT BBICOKYI0 MaHEBPEHHOCTh PhIO MPHU MOBOPOTaX. BBIAEISIOT HECKOIBKO (opM XBO-

CTOBOTO TUTaBHUKA (pHC. 18).



Pucynok 18 — ®opmbl XBOCTOBOIO MJIaBHUKA!

1 — mpoTtorHpKaNbHas; 2 — reTepolepKanbHas; 3 — roMoIep-
°m« Q\\ )
sesseeneasess™” L KajibHas; 4 — nudunepkaIbHas.
1
3

M I[IpoTonepkanbHBIl, T. € IEPBUYHO PABHOJONACTHBIMH,
A cet™ @ UMeeT BHJl KalMbl, TMOAJIEPKUBACTCSA TOHKUMH XPSIIEBBIMU
2 % aydamu. KoHen Xop/pl BXOJUT B LIEHTPAIBHYIO YacTh U JICJIUT
IUTABHUK HA JIBE paBHBIC MOJIOBUHBI. DTO CaMbli JIPEBHHUNA THII
IUTABHUKA, CBOMCTBEH KPYTJIOPOTHIM U JINYMHOYHBIM CTaIUAM PBIO.
AuduuepkanbHBIH — CHMMETPUUHBIN BHEIIHE U BHYTpeHHE. [I03BOHOUHUK pacroyioxkeH B ce-
penuHe paBHBIX JionacTei. OH MPUCYI] HEKOTOPBHIM ABOSKOABIIAIIMM U KHUCTenepsiM. M3 kocTu-
CTBIX PBIO TAKOH IUIABHUK UMEETCS y CAPTaHOBBIX U TPECKOBBIX.
[leTepouepkanbHBI, WM HECUMMETPUYHBIN, HEpAaBHOJIONACTHOM. BepxHsis nomacte paspac-
TaeTCsl, U KOHEIl MO3BOHOYHUKA, U3TH0asICh, BXOAUT B HEE. DTOT THIl TUIABHUKA XapaKTepeH IJis
MHOTHX XPSILIEBBIX PBIO U XPAIIEBBIX TAHOUIOB.
[oMomepKaJdbHBIH, UIH JO)KHOCHMMETPUYHBIH. DTOT IUIABHUK BHEIIHE MOXXHO OTHECTH K
PaBHOJIOMACTHBIM, HO OCEBOI CKEJIEeT paciipe/ieieH B JIONACTIX HEOJUHAKOBO: MOCIECTHUIN MTO3BOHOK
(YpoCTHIIb) 3aXOJUT B BEPXHIOIO JIONACTh. DTOT TUI TUIABHUKA IIMPOKO PACIPOCTPAHEH U XapaKTe-
peH Ui OONBITUHCTBA KOCTUCTBIX PBHIO.
ITo cooTHOIIEHNIO pa3MePOB BEPXHEN U HMXKHEH JIOMACTE XBOCTOBBIE IIIABHUKU MOTYT OBITH 21u-,
euno- u uzobamuvimu (epkanbHbIMK). [Ipu snmGaTHOM (SMUIIEPKAIBHOM) TUIIE BEPXHSS JIOMACTh
JUTMHHEE (aKyJIbl, OCETPOBBIE); MPHU TUMIO0AaTHOM (THUMOLIEPKATILHOM) BEPXHSS JIONAcTh Kopoye (J1e-
Tyuue pbIObl, YEXOHB), IPU N300aTHOM (M301IEpKaIbHOM) 00€ JIONacTH UMEIOT OJAMHAKOBYIO JITUHY
(cenbau, TyH1bl) (puc. 19). /leneHue XBOCTOBOTO IMJIaBHUKA Ha JIBE JIOTIACTH CBSI3aHO C OCOOEHHO-
CTSIMM OOTEKaHUs TeJsla PbIObI BCTPEUHBIMU TOKaMH BOJIbl. I3BECTHO, UTO BOKPYT ABHMXKYIIEHCS pbI-
061 00pa3zyeTcs cloi TpeHUs — CII0H BOJIbI, KOTOPOMY JIBMIKYIIHMMCS TEJIOM COOOIIAETCs] HEKOTOpast
JIOTIOJTHUTEIIbHAS CKOPOCTh. [Ipu pa3BUTHH PBIOOW CKOPOCTH BO3MOXKHBI OTPBIB MTOTPAHUYHOTO CIIOS
BOJIBI OT TIOBEPXHOCTH Tela pbIObI U oOpa3oBaHMe 30HBI Buxpei. [Ipu cumMerpudHOM (OTHOCH-
TEJIBHO €ro MPOAOJBHOM OocH) Tene pblObl BO3HUKAIOLIAs C3aJd 30HAa BUXpell Oojiee MU MeHee
CUMMETPHUYHA OTHOCUTENHHO 3TON ocH. [Ipu 3TOM JU1st BBIXOJa U3 30HBI BUXPEH U CIIOSI TPEHUS JI0-
MaCTH XBOCTOBOTO TUIABHUKA Y/UIMHSIIOTCS B paBHOM Mepe — U300aTHOCTh, U30LepKus (cM. puc. 19,
a). [Ilpu acummeTpuyHOM Tene: BBINMyKJIas CIIMHA U YIUIONIEHHas: OpIOIIHasi CTOpoHa (aKyJibl, OCET-
pBl), 30Ha BUXpEH U CJION TPEHUs CABUHYTHI BBEPX OTHOCHUTEIIBHO MPOJOJIBHON OCH Teja, I03TOMY
B OOJIbIIEeN CTENEHM YJIMHSETCA BEPXHSS JIOMAcTh — 3MUOATHOCTh, SMHULEPKUs (cM. puc. 19, 0).
[Tpu Hamuuuu y peiO OoJsiee BBIMYKIJION OPIOIIHOM M MpsIMON CIHMHHOM MOBEPXHOCTEH (YEXOHB)
YIJUHSAETCS: HUKHAS JIONAcTh XBOCTOBOIO IJIaBHUKA, TaK KaK 30HA BUXpeH U cloil TpeHus Oosee

Pa3BHUTHI C HIDKHEH CTOPOHEI TCJIA — FI/IH06aTHOCTB, THITIOUCPKIHA (CM. puc. 19, B). YeM BBIIIE CKO-



POCTh JABIJKEHHS, TEM WHTCHCHUBHEE MPOILIECC BUXPEOOPa3OBaHMS M TONIIE CIOW TPEHHS M TEM
CHJIbHEE Pa3BUTHI JIOMACTH XBOCTOBOTO TUIABHUKA, KOHIIBI KOTOPOT'O JIOJKHBI BBIXOJHUTD 32 TIPEACIIbI
30HBI BUXpEH U CIIOSI TPEHHUS, YTO OOECIeUnBaeT BHICOKHE CKOPOCTH. Y OBICTPOIUIABAIOIIUX PHIO
XBOCTOBOH IUIaBHUK MMEET JINOO MONYIYHHYIO GOpMY — KOPOTKUI C XOPOIIO Pa3BUTHIMHU CEPIIO-
BUJHO BBITSIHYTBIMH JIOMACTSMH (CKOMOpPOHIHBIE), TMOO BHJIBYATYIO — BBIEMKA XBOCTA MJET TOYTH
JI0 OCHOBAHHMS TeJa PHIOBI (CTaBPUIOBBIE, CENIbJCBBIC). Y MAJIOMOABIKHBIX PBIO, MIPH MEJIEHHOM
JBI)KEHUHM KOTOPBIX MPOIECChl BUXPEOOpPa30BaHUs MOYTH HE MMEIOT MECTa, JONACTH XBOCTOBOTO
MJIaBHUKA OOBIYHO KOPOTKHE — BBIEMYAThId XBOCTOBOH IJIAaBHUK (Ca3aH, OKyHb) 100 He mudde-
PEHIIMPOBAH COBCEM — 3aKPYIJICHHBIM (HAJIUM), YCEUCHHBIH (COJTHEUHUKH, PhIOBI-0a00UYKH), 320CT-
PEHHBIHN (KaIUTaHCKUE TOPOBLIN).

Pucynok 19 — Cxema pacno-
JIO’KEHUS JIoTacTell XBOCTOBO-
ro IUIABHHKA OTHOCHUTEIHHO
30HBl BUXPEH U CJOSI TPEHMS
npu pa3Hoil popme Temna:

a — TIpU CUMMETPUYHOM IIPO-

¢bune (u3ouepkus), 6 — TpPH
0oJiee BBIMYKJIOM KOHTYpe Hpoduiisi (3MUUEPKHs); 6 — MpH 0o0Jee BBITYKIOM HH)KHEM KOHTYpe
npoduis (runouepkus). 30Ha BUXPEH U CJIOM TpeHUs 3alTPUXOBAHO.
Benuumnna nonacteif XBOCTOBOIO IUIABHUKA, KaK MPABMIIO, CBA3aHA C BBICOTOM Tena pblObl. Yem
BBILIE TE€JIO, TEM JUIMHHEE JIONACTH XBOCTOBOI'O IJIaBHHKA.
KpoMe OCHOBHBIX TUTABHUKOB Ha TeJIe PBIO MOTYT OBITh JIOTIOTHUTENbHBIC TUTABHUYKH. K HUM OTHO-
CUTCS Jicuposoti TutaBHUK (pinna adiposa), pacroyioKeHHBIH T03aad CIIMHHOTO TUIaBHHKA HaJl
aHaAJIbHBIM M TPEACTaBIAIOMUN cOOON CKIaaKy Koxku 0e3 yyueil. OH xapakTepeH s pblO ce-
meiictB Jlococesbie, KopromikoBsle, XapuycoBsle, XapalliHOBbIE 1 HEKOTOPHIX COMOBUAHBIX. Ha
XBOCTOBOM cTe0JIe Y psifia ObICTPOIUIABAIOIINX PHIO 32 CIIMHHBIM M aHAIBHBIM TUTABHUKAMHU HEPENIKO
HAXOJATCS] MaJICHbKHE TUIABHUYKH, COCTOSIINE U3 HECKOJIBKUX JIydeH.
Pucynok 20 — Kunu Ha XBOCTOBOM cTeOIE Y PbIO:
a — Y Ceb/IEBO aKylbl; 6 — y CKyMOpHH.
OHU BBINOJHAIOT (YHKIUIO racUTeNel 3aBUXPEHNH, 00pa3yromuxcs npu
JIBYDKEHUHM PBIOBI, YTO CHOCOOCTBYET YBEIMYCHHUIO CKOPOCTH PBIOBI
(ckoMOpouHBIE, MaKpeNenykoBble). Ha XBOCTOBOM IUIaBHUKE CelbJei
W CapJHMH pacrojlararoTcsl yUIMHEHHbIe uemnryu (alae), BhImomHsrome

¢dbyakumuio ootekareneit. [lo 6okam XBOCTOBOro CTeOsT y aKkys, CTaBpH-

JIOBBIX, CKYMOPHUEBBIX, PHIObI-M€Ya pacrojaramTcs OOKOBblE KHIIHU, KO-

TOpbIE CIIOCOOCTBYIOT YMEHBIIIEHHUIO OOKOBOM CTHOAEMOCTH XBOCTOBOTO CTEOJISI, UTO yayUlIaeT Jo-



KOMOTOPHYIO ()YHKIIMIO XBOCTOBOTO TJIaBHUKA. KpoMe Toro, O0KOBBIE KUIIH CIIYy)KaT TOPH30HTANIb-
HBIMHU CTa0MIIM3aTOPAMHU M YMEHBIIAIOT BUXpeoOpa3oBaHKe MPpH TIaBaHUM pBIOHI (pHc. 20).

Bonpocs! /151 caMONIPOBEPKH:

1. Kakue riaBHUKY BXOJAT B TPYIITY MMAPHBIX, HemapHbIX? J[aTh MX JIaTHHCKHE 000-
3HAUCHUSI.

2. VY kakux pbeIO €CTh KUPOBOM IJIABHHUK?

3. Kakue THIib n1y4eii IUIaBHUKOB MOXHO BBIJICITUTH U Y€M OHU OTJINYAFOTCS?

4. ['ne pacrosioskeHsl Tpy/IHbIE INIABHUKH PHIO?

5. ['te pacrmonioskeHbl OpIOITHBIC TUIABHUKH PHIO U OT YET0 3aBUCHUT UX TOJOXKEHHUE?

6. [TpuBecTH prMepsl phId C BUJOU3MEHEHHBIMH TPYIHBIMHU, OPFOIIHBIMU U CITUH-

HBIMU IIJITaBHUKaAMMH.

7. VY Kakux pbl0 HET OPIOUIHBIX U TPYIHBIX IIABHUKOB?

8. KakoBbl GyHKITMH MTAPHBIX MJIABHUKOB?

9. Kakyto ponp urparoT CiMHHON M aHAJIbHBIN MJIaBHUKU PHIO?

10. Kakwue TuIibl cTpoeHrs XBOCTOBOTO MJIABHUKA BBIICTISIOT Y PHIO?

11. Yro Takoe dMUOATHBIN, THOOATHBIN, H300aTaMHU XBOCTOBOM IIJIaBHUKU?

JlaGoparopHasi pabora Ne 4

MeTOIlbI HCKYCCTBCHHOI'0O BOCIIPOHU3BOACTBA

MMPOMBIC/IOBBIX BU0B pblﬁ

Ilenv pabompr: O3HaKOMUTHCSI C TEXHOJIOTHMEM BOCIPOM3BOJACTBA MPOXOJHBIX KAPHOBBIX PBIO U
BBIMIOJTHUTH TEXHOJIOTUYECKHE PACUETHI.

3aoanue: 1. O3HaKOMHUTHCS C TEXHOJOTHEH BOCIIPOMU3BOJCTBA phIOIa U memau. Kparko 3anucarb
OCHOBHBIE JTallbl.

2. HpOI/ISBCCTI/I pacyeT 3aJaHHOT'O BapHUaHTa.

W3 mpoxoJHBIX KapHoOBbIX PbIO OCHOBHBIMU OOBEKTAMHU MPOMBILIUIEHHOTO Pa3BEACHUS SBISIOTCA
pbIOeLL, memMast U KyTyM.

PBI60BO,I[HBIC 3aBOABI CTPOAT IIO 6eperaM PCK, 3a CUCT KOTOPBIX o0ecrnieunBaeTCsl CHAOXKEHHUE UX
BO)IOfI IIpU MoMoIu HaCOCHBIX CTaHHI/Iﬁ NI CaMOTCKOM. COBepI_HaSI HEPECCTOBLIC MUI'PALIUU, B OTHU
PCKHU U3 MOPA €KETOAHO 3aXO4AT MPOXOJHBIC pBIGBI, 1€ UX OTJIAaBJIHUBAIOT B HCO6XOIII/IMOM KOJIN4€C-



CTB€ U JOCTABJIAIOT Ha pBI6OBOI[HI)IC 3aBOABI IJI1 OKOHYATCJIbHOI'0 CO3PCBaHUA U MOJTYUCHUA I1OJI0-
BBIX ITPOAYKTOB.

B A3oBckom OacceifHe mpou3BoauTenel peiOlia 3arOTOBJSIIOT A MCKYCCTBEHHOI'O DPa3BEIEHUS
BECHOM B IEpPHOJ, HEPECTOBOIO X0/Ja B peku (Mmapr-amnpenb). OTIOBIEHHBIX IPOU3BOJIUTENIEH
OCMaTpPUBAIOT U OTOMPAIOT OoJiee KPYIHBIX 0COOEH, HE UMEIOLIUX TPaBM, C Y4€TOM COOTHOILEHUS
caMoOK H. camuoB 2:1.

TpebGyemoe 3aBOIY KOJWYECTBO MPOU3BOAMTENCH 3aroTaBIMBAIOT C YYETOM BO3MOXKHOTO OTXOJa
10% ocobeii B mepro/] BbIICPKUBAHUS B cajikax B Heco3peBaHus 20% ocobeid.

Canku A BbIIEPKUBAHUS MPOU3BOJUTENICH PACHOIOKEHbl B HAUMEHEEe IIYMHOM MECTE 3aBOjia.
OnHu cranmoHapHble U 3eMIIsiHbIE. B BepxHell yacTu kaxaoro cajaka (Impyzaa) UMeeTcs 1o TpU Hepe-
CTOBBIX KaHaBbl, a B HIDKHEH yacTu — Bogocmyck. [lupuna caaka — 12 M, amuna — 35 M (6e3 kaHaB),
rnyouna — 0,5- 1 M. HepectoBble kKaHaBbI JeNarOT JIMHON 25 M 1 mupuHoi 1o aay 0,8 M. /lHo n
OTKOCHI MX IOKPBITHI IPaBUEM U PaKylIKoH cioeM 15-20 cm. /IHO kaHaB MMEET YKJIOH B CTOPOHY
caaka. [ myOuHa B BepxHel yacTu kaHaB — 15 cM, a B HWKHeH — 45 cm. KanaBa umeet yeTwipe nepe-
KaTa, Ha KOTOPBIX YJIOX€Ha rajbKka ciaoeM B 3-7 cMm. Uepes Kaxkple 5 M KaHaBa pa3/ielieHa ChbeMHbI-
MU pelieTkaMH Ha OTCeKd. Boja mocTymaer u3 OTCTOMHUKA B KaHall, U3 KOTOPOTO OHA IMOJaeTcs B
KaHaBbl. JTO o0ecreuynBaeT 1nojadyy He MyTHOM BOJBI U OTCYTCTBUE PE3KUX TEMIIEPAaTypHBIX €€ KO-
neGaHui, YTO HApPSly CO CKOPOCTBHIO ee TeueHUs B KaHaBax He meHee 0,5-0,7 M/c MONOKHUTETHHO
BJIMSIET HAa CO3PEBAHME TOJIOBBIX IIPOAYKTOB IIPOU3BOAUTENEH pbIO- Na.

Pacxon Bogpl B canke coctaBisier 60-85 11/c, a TUIOTHOCTH COACPKAHMS B HEM ITPOU3BOTUTENICH MO-
JKeT OBITh 10 5 ocoOeli Ha 1 M.

[Tpyu HacTynjaeHMHM HEpecTOBBIX TeMIEpaTyp MPOU3BOAMTENM PbhIOLA 1O MEpe CO3pEeBaHUS TOHAJ
BBIXOJIIT U3 CaJIKOB B HEPECTOBbIE KaHaBbl. MacCOBBIN 3aX0/1 IPOU3BOAMTEIEH B OTH KaHABBI IIPO-
UCXOJUT IIPU TEMIIEpaType BOIbI 18°C. 3a 3ameIIMy B KaHABBI IIPOU3BOJIUTENSAMHU BelyT HAOIIO-
nenue. [Ipu oOHapykeHUU rOTOBHOCTH IPOU3BOJUTENIEH K HEPECTY CEKLUU KaHaB IeperopakuBa-
IOT pelIeTKaMH, YMEHbIIAIOT 110/1a4y BOJbl U OTJIaBIMBaIOT UX. OT 3pesblX ocobel OepyT UKpy U
CIiepMy, a 3aT€M COBMECTHO C €I HEJT03PEBIIUMH PbIOAMU MX BHOBb CAXKalOT B CaIOK JUIS MOJY-
YEHUS BTOPOU MOPLIMH IOJIOBBIX IIPOITYKTOB.

Kpome ykazaHHOTO MeTOJla MOJyYeHHS 3PEJIbIX MPOU3BOIUTENEH PHIONA, TPUMEHSIOT METO/ BHI-
JIep’KUBaHUS 3TOW PHIOBI COBMECTHO C IlleMaei. 3aroTaBiuBaTh MPOU3BOAMTENEH MOXKHO BECHOU
wIn oceHbto. Eciu ppiObI ObUIH 3ar0TOBIIEHBI OCEHBIO, HX COJEPKAT HA PHIOOBOIHBIX TPEATPHUSITH-
X B 3MMOBAJIbHBIX MPY/Aax MpH IIOTHOCTHU nocaaku 1uid peiona 1200 mr./ra u meman 2400 mr./ra.
OTtxop mpousBoauTeNEl 3a 3UMHUM niepuo BbiepkuBaHus coctasisieT 20% no peidiy u 20% mo
memae. BecHoll mpon3BoauTenelt copepkaT B MaTOYHBIX MPYAAx MPH MJIOTHOCTH MOCAIKU pbIOLa
600 mr./ra v meman 1200 mT./ra. K kaxxaoMy MaTo4yHOMY MpyAy HOJBEIEHBI IO TPU HEPECTOBBIX
KaHaBbl. [Ipu mporpese BOAbI MPOU3BOAUTENN BXOJAAT B 3TH KaHaBbl. [1o Mepe co3peBaHus mpous-
BOJIUTEINEH Y HUX OEpyT MOJIOBBIE MMPOTYKTHI.

B03MOXHO mOJydeHue IMOJNOBBIX IPOAYKTOB METOAOM €CTECTBEHHOTO Hepecta. IIpomsBopurenein
pHIOLIA U IIeMaM 3arOTaBIUBAIOT OCEHBIO B YCThSIX peK ¢ yueToM 15% 3amaca ¥ Ipu COOTHOIIEHUH
caMOK M caMoB 1:1. JlocTaBieHHBIX B XO35HCTBO MPOU3BOIUTENEH COAEpkKAT B MATOUYHOM IPYJ
[TnoTHOCTH MOCaKH pBIOIA U IIeMaK B 3TOM Mpyay cocTaniseT o 410 mT./ra Kax10ro Buaa psio.

Bona B marounom npyny nportounas (0,3 m/c). IToT npya coenuHeH ¢ 4 KaHaBaMM, TPU U3 KOTO-
PBIX MpeJHa3HAYEHBI JIJIs HepecTa phI0, a oJHa 00ecreynBaeT BOJJOCHA0KEHHE ero U3 OTCTOMHUKA B
3UMHEC BPEMAI. HepeCTOBBIe KaHaBbl COCIMHCHBI IIPHU IMOMOIINN AFOKEpa C BBIPOCTHBIM BOJOCMOM.
Jnuna kaxaoi kaHasbl — 200 M, mupuHa — 4 M. JIHO KaHaB OETOHMPOBAHO U YCTJIAHO TaJbKO ¢
paxymikoi cioem 15-30 cMm. B kaxxnoit kanaBe umeercst 100-MeTpOBBIii epekar.



BppKuBaeMOCTh TPOU3BOAMUTENIEH B IPYAY 3a Mepuoi 3UuMOBKH cocTaBiseT 80%. B xonue anpens,
KOrZla TeMIIepaTypa BOJBI MOBBIIACTCS 10 13°C, maumnaror IIPOITYCKATh IPOU3BOJAUTENECH Uepes
OTKpBITHIE IIIIO3bI B HEPECTOBBIE KaHaBbl. [ HepecTa pbIO KaHaBbl HCIOJIB3YIOT MOOYEPETHO.
Bxox B kaxnyro KaHaBy JepKaT OTKPBITBIM B TeueHue 5 cyrok. OCHOBHOM 3axoj peIOlia B Hepe-
CTOBBIC KAHABBI IPOMCXOIUT IPH TeMmreparype Boxbl 16-18°C. MaccoBblii e 3aX0X B 9TH KaHABbI
IeMau HaOJII01aeTCs TIPU TEMIIEPATypPe BOJIBI 20-21°C.

HawnGonee GuaronpusiTHbIE YCIOBUS Ul HEPECTa phIOIa M IIeMad B KaHABaX CO3/AIOTCS MPHU CKO-
poctu Tedenus Bosl 0,7-0,8 M/c u rmyOuHe Ha nepekatax 20- 25 cM. B nepuoa nHKyOaum Ukpel u
CKaTa JMYMHOK B BBIPOCTHOM BOJOEM CKOPOCTh TEYECHHUS BOJBI B KaHaBax cHikaroT 10 0,3-0,2 m/c.
OTX0/ MOBTOPHO HEPECTYIOLIUX MTpou3BoauTeselt qocturaer 40%.

HpeI[JII/I‘-II/IHOK p516ua IMOCJIC BBIKJICBA COACPIKAT B BaHHAX HHKyGaLII/IOHHBIX amnmapaTroB € IMpoTo4-
HOM BOI[OI71. HpeI[J'H/ILII/IHKI/I OTpULATEIIBHO PCArupyroT Ha CBCT: OHHU JIC)KAT HA JHEC BaHH B MaJIOIIO-
JABUXXHOM COCTOsSHHH, 06p213y51 MHOI'OCJIOMHBIC CKOIUICHUS M IHMTasICh 3a CUET COACPIKUMOI'0 KCJI-
TOYHOI'0 MEIIKA. 3aTeM qepes3 2-6 CYT B 3aBUCHUMOCTH OT TEMIICPATYPhI BOAbLI NPCATUYMHKHU I10-
HUMAKOTCA B TOJIIY BOJAbI U CTAHOBATCA JIMYUHKAMU, KOTOPLIC CBOGOI[HO IiaBaroT.

Wx mepecaxuBaroT B IPY/bl, TaK KaK K 5TOMY BPEMEHU OHHM HAUYMHAIOT MOTPEOISATh BHEIIHIOK MH-
11y. BEDKMBaeMOCTh JIMUMHOK OT MCXOAHOTO KOJMYECTBA BBIICPKUBAEMBIX B alaparax mpeiny-
UHOK cocTtaBirsieT 90%.

Mosoap peiOlia BbIpAIlMBAIOT B MOHOKYJbTYpe. s BeIpaliuBaHUsl MOJOAM HCIIOJIB3YIOT HPY.IbI
wiomanpio mo 3-5 ra. Ilpynsl TOMKHBI OBITH CITYCKHBIMH C HE3aBHCHMBIM BOJOCHAOXEHHEM M
cOpocoM. B HUX JOTKHA OCYIIECTBIATHCA CUCTEMaTHUecKas 1ojada BOAbI AJs MOKPBITHS MOTEPh
Ha wcrmapeHue u ¢uiabTpanuio. [nmyomna npynos — ot 0,5 mo 1,8 M (cpemmsist — 1 m). Ux moxe
JOJDKHO MMETh XOPOILIO CIUIAHUPOBAHHYIO BOJOCOPOCHYIO KOJUJIEKTOPHYIO CETb, IMOABEICHHYIO K
JIOHHBIM BoJOcITycKaM. BpeMms criycka npyzaa He IOJDKHO IpeBbIIaTh 2 CyT. 3a 2 CyT JI0 3arojHe-
HUS TIPYJIOB BOJIOM HY)KHO OOKOCHUTB HX JIOKE U pas3jieiuTenbHble 1aMObl. CKOIIEHHYO, MT0/IBSJICH-
HYIO PaCTHUTEIBHOCTh YKJIAIBIBAIOT KOMTHAMH y KOJJIEKTOPOB MpyaoB B komudecTBe 200-300 kr/ra.
KonHbI yKpemstoT KoJIbsIMH, YTOObI paCTUTEIILHOCTh HE pacIliblBaIach IO 3epKally MPYI0B MIPU UX
3aII0JIHEHUH BOJIOM.

[Tpynbl HAYMHAIOT 3aJTUBATHh BOJOW JI0 MTOCAJKU B HUX JIMYMHOK: 3a 6-8 CYT — IpH TemIiepatype Bo-
a1 10-12°C, 3a 3-5 CyT — IIpH TEMIIEpaType 14-16°C u Boime. IlepBoHayaNbHBIN YPOBEHb BOJBI B
npyaax nojaepxusaercs B TedyeHue 7-10 cyt He Bbime 20-30 cMm, 4TO cnocoOCTBYET XOpoLIeMy
IPOTPEBY BOJABI U OBICTPOMY Pa3BUTHIO MH(]Y30pHil, BOAOPOCIEH U KOJIOBPATOK, KOTOPHIE SIBIISIOT-
sl IMIIEeH JTMYMHOK PBIOIAa B MEPBHIC THU MX JKU3HU B TpYyJax, a TakKe OOJbIIel KOHIIEHTPAIIUH
KOPMOB Ha eIMHUILY 00beMa BObI.

JIMYMHOK MPOCYUTHIBAIOT B MHKYOAIIMOHHOM IIEXe 10 3TAIOHHOMY METOY, MOMEIIAIOT B KaHHBI,
WM TIOJIMATUIICHOBBIE MAKETHI, M TEPEBO3AT K MPYAaM C IOATOTOBICHHON KOpMoBOW 6a3oi. [Ipu
BBIPAIIMBAaHIH B MOHOKYJIBTYPE IJIOTHOCTB TIOCA/IKH JIMYMHOK pBIOIA B mpyabl coctaBisieT 150-300
ThIC. 10T./Ta. [locne 3appIOieHNs PYAOB YPOBEHb BOJBI B HUX MOBBIIIAIOT B TeueHue 10 cyt u 1o-
BOJISIT JIO0 TIPOEKTHON OTMETKH.

[To Mepe pocTa TMUYUHOK PHIOIA U KyTyMa COCTaB UX KOPMOBOTO parroHa MeHsieTcs. OHM HaunHa-
10T MTOTPEOJIATh HAPSAY C MEIKUMU U 0oJiee KPYIMHBIE MIIAHKTOHHBIE OPTraHU3MBbI — MOJIOJb PAK00O-
passbIx. [logpociias MOJIOAE 3THX PHIO MUTAETCS B OCHOBHOM B3POCIBIMH (JOPMaMH 300TIJIaHKTO-
Ha.

B Teuenume Bcero mepmojaa BBIpAIIMBAHUS MOJIOJM PHIONA M KyTyMa B MPYyAax OCYIIECTBISIOT
HAOIIO/IEHUS 32 TEPMUYECKUM PEKUMOM, COJIeP)KaHUEeM KHCIIOpO/a B BOJIE U Pa3BUTHEM KOPMOBOI
0a3sl.



Opraanydeckue y1oOpeHusi BHOCAT B MIPY/bI BBl ¢ HHTEpBaioM 30 CyT, Tak Kak UX JCHCTBHE Ha
YBEJIMUEHUE YUCIICHHOCTH M OMOMAacChl 300IUTAHKTOHA Tpekpamaercs yepe3 35 cyt. [loBropHas
710332 BHECCHUS 3€JICHBIX ya00peHuid B mpyasl coctaisieT 200 Kr/ra. DTO MO3BOJISAET MOACPKUBATH
BBICOKYIO KOPMOBYIO 0a3y B Ipy/Aax /10 KOHIIA IEPHUO0/ia BRIPAIIUBAHHS MOJIO IH.

Ha npotskeHuu Bcero nepuojia BhIpAIMBAaHUS MOJIOAM HYXHO HAOJIIOAATh 3a €€ MUTAaHHEM U po-
ctoM. C 3TOH LIETIBIO MPOBOJAT OAMH pa3 B HEENIO KOHTPOJIbHBIE 00JI10BHI NIPyA0B. OTX0A MOJI0IU

pBIOIIa 3a Mepuo/] BhIpaliuBaHusl B IpyAax coctaisieT 15-39%.

YpoBeHb BOJIBI B IIpyJax MOJICPKUBAOT HAa IPOSKTHOW OTMETKE. DTO oOecreunBaeT OJaromnpusT-
HBII JISI MOJIOJM TUAPOXUMUYCCKUI ¥ THAPOONOIIOTUYECKUIN PEKUM.

Moutoap peiOlia BRIpalMBalOT B Mpyaax 2-2,5 Mec. 10 Macchl 1 T, 1OCiIe 4ero ee YYUTHIBAIOT U BhI-
MYCKalOT B €CTECTBEHHBIN BOIOEM.

BpraH_[I/IBaTB MOJIOAb pr6I_[a MO>XHO B BOAOCMAX JIMMAHHOI'O THUIIA.
Tab6muna 37

Pb160B0AHO-0MOI0THYECKHEe HOPMATHBBI BOCIIPOU3BOACTBA PbIOLA U IIEMAH

Hopmaruser 3HaycHUe
CooTHoIlIEHNE CaMOK U CaMIIOB 2:1
OTxox npou3BOAUTENEH 3a IEPUO/] BbIAEPKUBAHUS 10%
Co3speBaHue MpOU3BOAUTENEH 80%

IInoTHOCTE TIOCAIKH HpOI/I3BOI[I/ITeJ'I€I‘/'I B 3UMOBAJIBHBIC IIPYbI:

priOer; 1200 mt/ra
meMast 2400 mrt/ra
OTx0/ MPOU3BOIUTENCH 32 BPEMS 3UMOBKHU 20%

IInoTHOCTH OCAAKH HpOI/I3BOI[I/ITeJ'ICI71 B MAaTOYHBIC IIPYAbI

prIOeI] 600 mT/ra
meMast 1200 mrt/ra
[ImoTHOCTE MOCAIKU TPOU3BOJAMUTENEH B CATKU 5 mwr/m?
Pabouas mio10BUTOCTb: phIOEL] 35 TeIC.IUT
meMast 15 ThIC.1IT.
Omog0TBOPSIEMOCTh: PhIOEII 95%
nemast 95%
Anmapar Ui HHKYOaluy UKpHI: peIOer] IOmenxo
emas Beiica
3arpy3ka UKpbI B 1 anmapar: peioery 300 ThIC.IUT
memast 100-120 teIc.mT

[TpomomKUTETHHOCTh MHKYOAITUH HKPBI: PHIOETT 3-5 cyr (14-18°C)




memMas

3-4 cyr (17-19°C)

Bb1xo cBOOOTHBIX YMOPHOHOB OT UKPBI: PHIOEI]

75-90%

emas 85%
BeDKHBaeMOCTh TUYMHOK PHIOIA TIPH BBIJIEP)KMBAHUY B MHKYOarimoHHoM anmapare | 90%
BBDKHBaeMOCTh JIMYMHOK IIEMau TPU BBICP)KUBAHUH B CaJIKAX 85-90%
[lmomaae BEIPOCTHOTO MpyAa Jo Sra

IInoTHOCTE MMOoCaaKH JIMYUHOK B ITPYAbI: pr6eI_[

150-300 TeIc.mT/Ta

Ilemas 300 TeIC.1IT/TA
OTX01 TMYMHOK 32 TIEPHO/] BBIPAITUBAHMS: PHIOCI] 15-30%
mnremas 30-40%
Macca mo1011, BBIITYCKa€MOW B €CTECTBEHHBIE BOJOEMBI Ir.

3aua1me. PaccunTath KOJIMYECTBO HpOHSBOﬂHTeHCﬁ, HCO6XOI[I/IMLIX AJI IMOJIYYCHUsT ITOTOMCTBA
3aJaHHOIro KOJIN4YCCTBA. Paccuurats mIomaan 3MMOBAJIbHBIX, MATOYHBIX IMPYA0B, CAAKOB JJI BbI-
palmuBaHusg HpOHSBOI[HTCJ'IGﬁ. PaccunTaTth KOIMYECTBO I/IHKY6aI_II/IOHHLIX alrraparos, H606XO,Z[I/IMLIX
JUIA I/IHKy6aIlI/II/I HKPBL. PaccuuraTth KOIMYECTBO BBIPOCTHLIX IIPYIAOB, H€O6XO[[I/IMI)IX AJid BbIpalin-

BaHUA JIMYMHOK A0 MAaCChbl 1T

Bapwuant 151 pacueros:

Bapuanr MomHOCTh, MIIH.IIT Bapuant MomHOoCTh, MJIH.IIT
1 2 9 10
2 3 10 11
3 4 11 12
4 ) 12 13
5 6 13 14
6 7 14 15
7 8 15 16
8 9 16 17

Bonpocwi onsa camokonmpons:

1. Hepe‘{I/ICHI/ITC OCHOBHBIE OCOOCHHOCTH TEXHOJIOTUH BOCIIPOU3BOJACTBA IMPOXOAHBIX KapIIOBBIX

pBIO.

2. JTaiiTe KpaTKytO pbIOOBOIHO-OMOJIOIMYECKYIO XapaKTePUCTUKY IIeMan U phIOIa.

3. OcobeHHOCTH HEPECTOBO-BBIPOCTHOIO CIIOCOOA BOCIIPOU3BO/ICTBA PHIOLIA.

IIpumepHBbIe BONPOCHI 11l POMEKYTOYHOM ATTECTALIMH CTYICHTOB:

B (popme dK3aMeHa:




1. ®usnyeckre XapaKTePUCTUKH BOJIBI.

2. IlonsTHe 0 MoKa3aTeau KUCIOTHOCTH BObI pH.

3. ConeBoii cocTaB BOABI B BOJHBIX 00BEKTAX.

4. BonooxpaHHble 30Hbl. OrpaHU4eHNs X035 ICTBEHHOMN AESATEIbHOCTU B HUX.

5. XapakTepuCcTHKa OCHOBHBIX 9KOJIOTHYECKUX 0bOaacTelt MupoBoro okeana. batuans, abuccains,
nenaruaib.

6. buonornueckue pecypcsl BHyTpeHHUX BogoeMoB Poccuu. OcoOEHHOCTH BOIOXPAHUITHIITHBIX
HKOCHUCTEM.

7. XapakTepuCTHKa 30H pplOOpa3BeieHus Ha Tepputopun Poccun.

8. HazoBuTe OCHOBHBIE TIEPUOIBI PA3BUTHUS PHIO M OXapaKTEPU3YHTE UX OCOOCHHOCTH.

9. buonoruueckue 0COOEHHOCTHU PbIO B CBSI3U C UX BOCHPOU3BOJICTBOM.

10. buonorudeckue OCHOBBI pa3MHOXKEHHUS PbIO, UTO BXOJUT B MOHSATHE Pa3MHOKEHHUE PHIO.

11. Ionynsauuonusle napameTpbl. CTaTUUECKUE U TUHAMUYECKHE [TapaMeTpPHI.

12. Murpanuu psiO, BUIBI MUTpAIIAN

13. 3aKOHOMEPHOCTH BIMSIHUS UHTEHCUBHOCTH PHIOOJIOBCTBA HA MOMYJISIIMOHHBIE [TAPAMETPBI.
14. PakooOpa3Hbie. XapaKTepUCTHKA OCHOBHBIX ITPOMBICIIOBBIX BHJIOB. YJIOBBI. X031 CTBEHHOE
UCIIOJIb30BaHUE.

15. OcHOBHBIE HaNpaBJIEHUS UCIIOJIB30BaHUsI OMOIOIHYECKUX pecypcoB MHUpPOBOIo OKeaHa U HO-
Bble OOBEKTHI IPOMBICIIA.

16. IIpomebicioBast CMEPTHOCTB PBIO U (haKTOPBI, €€ OTPEICIAIOIINE.

17. 3amnacsl pei0. [ToHsTHE 00IIEr0 ¥ MPOMBICIOBOTO 3araca pei0. aKTOpbI, BIUSIONINE Ha 3a11achl
pBIO.

18. BausiHue BbIJIOBA Ha CTa/10 MPOMBICIOBBIX pbI0. CeleKTUBHOCTh OPYAMNA U CIIOCOOOB BBIJIOBA.
19. IIpombIciiOBBIE BUIBI PHIO CEMEICTBA OCETPOBBIE.

20. [IpombicioBBIC BUABI PBIO CEMEHCTBA JTOCOCEBEIE.

21. IIpompbiciaoBbie BHIBI PBIO OTpsiza KedaeoOpa3HbIe.

22. OCHOBHBIE MPEICTABUTEIHN PAKOOOPA3HBIX.

23. OO0mas xapakTepuCcTUKa CTPYKTYPBI THIPOOHOHTOB.

24. CucrtemMaruka MpOMBICIOBBIX THAPOOMOHTOB.

25. IIpombiciaoBbIe OECITO3BOHOYHBIE.

26. CocrosiHue ceipbeBoii 6a3bl Poccum.

27. 3HayeHne aKBaKyJbTYPhl B COXPAaHEHUU M YBEIIMYCHUH PHIOHBIX 3a11aCOB B YCIOBHUSAX aHTPOIIO-
TeHHOTO BO3/ICHCTBUS HAa IPUPOTY.

28. VHTeHCHBHOCTB MPOMBICTIA, TOHATHS ONTHMAIBHOTO B JIOMYCTUMOTO YJIOBaX PHIOHI.

29. YnpaBieHne Ce30HHOCTBIO pa3MHOKEHHSI TPOMBICIIOBBIX PBIO.

30. OcolGeHHOCTH MPOBEIEHUS JIOBA PHIOBI U APYTUX THIPOOUOHTOB.

2.4 IlpuMepHbIe TeMbl K KYPCOBBIM padoTam (IIpoeKTam)

KprOBBIe pa6OTI>I MO0 JUCHUIIIMHE HE IPEAYCMOTPCHLBIL

2.5 Onenka komMneTeHIH (B 1eJI0M)

OneHnBaHue 00yYaroUIErocst Ha MPOMEXYTOYHOM aTTecTallMy B opMe 3aueTa ¢ OLEHKOU
OCYIIIECTBIISIETCS] B COOTBETCTBUU C KPUTEPUSMH, MPEACTABIEHHBIMU B Ta0JINIIE, U HOCUT OAJUTbHBIN
XapakTep.

bannbl Ounenka 3auera Kpurepun onenkn o0pa3oBaTe/IbHbIX pe3yJbTATOB
PEUTHHTOBBIE (HOopMaTHBHAasI)
ep.1 ep.2 ep.3
85-100 5, OTIIMYHO Onenka «5 (OTJMYHO)» BBICTABISETCS OOYYAIONIEMYCS, €CIH OH

rIIyOOKO ¥ IIPOYHO YCBOWJI MaTepuall, CBSI3aHHBII C METOJIaMH OITH-
MU3alUH, UMEET OOLIMPHBIE 3HAHMS 110 COBPEMEHHBIM METOJAaM OIl-
TUMH3aIAH, YMEeT HaxXOOWTh, 00O00IaTh W BBIACHATH IJIABHOE B
HaliIecHHOM MaTepuall, yMeeT aHAJIM3UPOBATh U MPUMEHATh 3HAHHUS B
po(eCCHOHATBHON AEATeNIFHOCTH. JJeMOHCTpUPYET 3TO HA 3aHATHIX




banawbl
PEUTHHTOBBIE

Onenka 3avera
(HOpMaTuBHas)

Kpurepun oueHku o0pazoBare/ibHbIX Pe3yJbTATOB

ep.1

ep.2

ep.3

1 9K3aMEHE, NCUEPIBIBAIONIE, TOCIEI0BATENBHO, YETKO M JIOTHIECKH
CTPOMHO H3JIaraj €ro, yMeeT TECHO yBSI3bIBaTh TEOPHUIO C MPAKTHKOM,
CBOOO/IHO CTPAaBISIETCS C 3aJadaMi, BOIPOCAMH U JIPYTUMH BUAAMH
npuMeHeHns 3HaHui. [Ipryuem oOydJaronuiicss He 3aTPYAHSICA C OT-
BETOM IIPU BUJIOU3MEHEHHUHU MPEUIOKEHHBIX MY 3alaHui, HCIOIb30-
BaJI B OTBETE Marepual ydeOHOi 1 MOHOTrpaduiecKoil TuTeparypsl, B
TOM YHUCJIE W3 JOMOJHHUTEILHOTO CIIMCKA, MPaBHILHO OOOCHOBBIBAI
MIPUHATOE PEIICHUE.

YueOHble TOCTH/KEHHSI B CEMECTPOBBIM MEPUOJ U Pe3yIbTaThl py-
0€KHOTO KOHTPOJS AEMOHCTPHPOBAIHN BBICOKYIO CTeNeHb OBJIaje-
HHUSI IPOrpaMMHBIM MaTepHATIOM.

PeiiTuHroBble 0a/UIBI Ha3HAYAIOTCA OOydaromeMycs ¢ yuyéTom Oai-
JIOB TEKyIIeH (Ha 3aHATHAX) U MPOMEKYTOUHOHW (PK3aMEH) aTTecTa-
LML

KoMnereHuum, 3akperui€éHHbIE 33 JUCLUILUIMHON, copMHpPOBaHbI
HA YPOBHE — BLICOKHIA.

70-84

4, Xopo1o

Ouenka «4, (Xopomio)» BbICTaBIsICTCS O0y4alOLIEMYCs, €CIM OH
TBEPAO 3HACT COBPEMEHHbIC TEH/CHIMHU B OOJACTH ONTHMH3ALUH M
yMeeT NPUMEHUTH IOJyYeHHbIE 3HAHHUs Ha NpakTHKe. I'paMOTHO H,
[0 CYLIECTBY, U3/araeT €ro Ha 3aHATHAX U DK3aMEHE, He JOIyCKas
CYIIECTBEHHBIX HETOYHOCTEH. YMeeT paboTaTth B KOMaHJe U BlIaJieeT
0a30BBIMHM 3HAHMSMH Pa3paboTKU KpocCIUIaTGOPMEHHBIX IMPUIIOKeE-
HUH M UX KOMIIOHEHTOB, a TAaKXX€ BIAJCEeT METOJaMU BepUHUKALUIH
1O Ha xopomrem ypoBHe. B oTBeTe Ha BOIPOCHI, MPABMIILHO TPUMe-
HSET TEOPETHUYECKHE IOJIOKCHMS NMPU PEIICHUH IMPAKTHYECKUX BO-
MIPOCOB | 3ajad, BJIaJIeeT HEOOXOANMBIMH HaBBIKAMH U IPUEMaMH UX
BBIITOJTHEHMS.

YuyeOHbIe JOCTH:KEHUSI B CEMECTPOBBIH NMEPHOJ W PE3yIbTATHl Py-
0€XHOTO KOHTPOJIA JEMOHCTPUPYIOT XOPOLIYI0 CTeleHb OBJIAeHUs
NPOrpaMMHBIM MATEPHAJIOM.

PeliTuHroBble 6a/1bI Ha3HAYAIOTCS OOydaroueMycs ¢ yuérom Gai-
JIOB TEKyIIeH (Ha 3aHATHSAX) U NMPOMEKYTOUHOM (PK3aMeH) aTTecTa-
LIUH.

KoMmnerenuum, 3akperui€éHHble 32 JUCHUILUIMHON, copMHpPOBaHbI
HA YPOBHE — XOPOIIUii (CpeaHuii).

60-69

3, YAOBIICTBOPUTEIHLHO

Ouenka «3 (YI0BJIETBOPUTEIBLHO)» BBICTABIICTCS 00ydaromemMycs,
€CIIM OH MMEeT M JAEMOHCTPHPYET TEOPETHYECKHE 3HAHHS METOJIOB
ONITHMU3AIMHU Ha 3aHATUAX M dK3aMmeHe. He ymeer nmpuMeHsTh noiy-
YEeHHbIE 3HaHUA 0€3 YTOUHSIOIINX BOIPOCOB, JOMYCKaeT HETOYHOCTH,
HEJIOCTaTOYHO MPaBHUIIbHBIC (OPMYTHUPOBKH, HAPYILICHNUS JIOTHUECKOH
MOCJIEIOBATEIFHOCTH B U3JI0KEHHWH IPOTPaMMHOIO MaTepHaja, Hc-
IBITBIBAET 3aTPYIHEHUS [IPU BBITIOJIHEHUH JJA00PaTOPHBIX PadoT.
YueOHble TOCTHKEHHS] B CEMECTPOBBIA MEPHOJ M PE3YNbTaThl PY-
0EKHOTO KOHTPOJI JAEMOHCTPUPYIOT AOCTATOYHYIO (YIOBJIETBOPH-
TeJbHYI0) CTelleHb OBJIaJAeHisl IPOrPaAMMHBIM MaTepHAJIOM.
PeiiTuHroBbie 6a/Ibl Ha3HAYAIOTCSl OOyUatoeMycs ¢ y4€tom Oai-
JIOB TEKyIIeH (Ha 3aHATUIX) U MPOMEKYTOUHOHW (PK3aMEH) aTTecTa-
UM

KoMmnerenuum, 3akperui€éHHbIe 33 JUCHUILUIMHON, copMHpPOBaHbI
HA YPOBHE — JOCTATOYHBbIN.

0-59

2, HE YJIOBICTBOPHUTEIb-
HO

Omnenka «2 (He yAOBJETBOPHTEIBbHO)» BBICTABISCTCS OOydaromie-
MycCsl, KOTOpPBI HE 3HA€T OCHOB METOJOB ONTHUMM3AIMH, AOMYCKAeT
CYIIIECTBEHHBIE OMMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYTHEHHSIMHI
BBITIONTHSAET TabopaTopHbIe PabOTHl HA 3aHATUSAX U HE MOXET PEIIUTh
TOCTaBJICHHBIC 3a7add Ha dk3aMeHe. Kak mpaBuiio, OlleHKa «HEYI0-
BIIETBOPUTENBHO» CTABUTCS 0OYUJaIONMUMCS, KOTOPbIE HE MOTYT TPO-
JIOJDKUTHh 00ydeHHe 0e3 JHOIMOJHUTENBHBIX 3aHATHI 10 COOTBETCTBY-
FOIIIEH UCITATIIMHE.

Y4eOHble T0CTUKEHMSA B CEMECTPOBBIA NEPUOA U PE3YJbTaThl Py-
0EKHOTO KOHTPOJIS IEMOHCTPUPYIOT HEBHICOKYIO (HETOCTATOYHYIO)
CTeNneHb OBJIAIEHHS] MPOrPAMMHBIM MATEPHAJIOM.




banawbl
PEUTHHTOBBIE

Onenka 3avera
(HOpMaTHBHAs)

Kpurepun oueHku o0pazoBare/ibHbIX Pe3yJbTATOB

ep.1

ep.2

ep.3

PeiiTuHroBBIE 0Bl Ha3HAYAIOTCS OOYYAOIIUMCS C YIETOM Oall-
JIOB TEKyIIeH (Ha 3aHATHIX) W NMPOMEKYTOYHOHW (PK3aMEH) aTTecTa-
M.

KoMmnerenuum, 3akpemiéHHble 32 AUCLUIUIMHON, He c(OpMHpOBa-
HBI.




