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BBEJEHUE

I'ocynapcTBeHHOI nporpaMmoii «Arpaphsbiii 6usnecy Ha 2021-2025 ro-
Jbl IPEAYCMOTPEHO yBEJIUUEHHE IPOU3BOICTBA phIObI K 2025 1. Ha 850 T no
otHomreHuo k 2020 1. 3a cyeT HapalMBaHMs LEHHBIX BUIOB PbIOBL. BBOI B
XO3SHCTBEHHBI 000POT MMEIOIIMXCS MOIIHOCTEH MHAYCTPHAIBHBIX PhIOO-
BOJIHBIX KOMIUICKCOB oOecmeunt B 2021-2023 rr. HapamuBaHHE OKOJO
600 T peiOBI. Taxoke 3a CUET HOBOTO CTPOMTENECTBA M BBOJAA B DKCIUTyaTa-
U0 PBIOOBOIHBIX KOMIUIEKCOB B 2024—2025 IT. mpemycMOTPEHO €XKEroi-
HOE YBEJIMUCHNE NTPOU3BOCTBA LICHHBIX BUIOB PHIOBI B 00Bbeme 200 T.

Takum oOpazom, k KoHIy 2025 r. TUIaHHpYyeTCs yBeIHYeHHEe 0OBeMa
MIPOM3BOJICTBA PBIOHBIX PECYPCOB B BOJHBIX OOBEKTaX PpeCIyOIMKH IO
17680 T, B TOM uncIe 3a CUET HapallMBaHUS MPOU3BOJCTBA IICHHBIX BHUJIOB
pb16 — 10 1200 ToHH, 03epHO-pevHOii phIOBI — 10 1130 TOHH.

Bmecte ¢ TeM manbHEllee pa3BUTHE PHIOHON OTpPACid CTPaHbl HEBO3-
MOYKHO 0€3 yBEeJIMUSHHUs JOJIM MPOAYKIMU aKBaKyJIbTyphl B 00IIeM oO0beMe
NIPOU3BOJUMON MPOAYKLUU U OCBOCHHS WHHOBAalMOHHBIX TexHojorui. Ilo
JaHHbIM  [IpoJOBOJILCTBEHHOM M CEIbCKOXO3AMCTBEHHOM OpraHu3aluu
OOH (FAOQO), npou3BoJACTBO PHIOBI M MOPENPOAYKTOB B YCIOBHUSIX aKBa-
KynbTypsl K 2010 1. gocturio 53 muH. 1/Ton, a k 2030 T. oxxugaercs: yBen-
YyeHne 00beMa POU3BOJICTBA 10 83 MIIH. T/TOA.

AXBakyJbTypa — pa3BelCHHE W BBIpAllBaHHE BOJHBIX OPraHU3MOB B
KOHTHHEHTAJIbHBIX BOJIOEMAaX M Ha CIICIIMAIBEHO CO3AaHHBIX (epMax.

3HaHMe 0COOEHHOCTEH aKBaKyJIbTYpHI, BlIaJICHAE 3HAHUSIMU 1 HaBBIKAMHA
MPOMBIIIICHHOTO  IIPOW3BOJICTBA PBIOBI  SIBIS-IOTCSL Uit pPHIOOBOJIOB
OCHOBHBIMH U OIIPEEIAIONIMMU (PaKTOPAMU B UX JIEATEIBHOCTH.

OCHOBHOH 1IeNbIO JAHHOTO Y4eOHO-METOANYECKOTO MocoOus sBiseTCA
OKa3aHWe TOMOIIM CIENHAINCTaM-PEIOOBOIAaM B CO3JaHWU PBIOOBOIHO-
TEXHOJIOTHYECKOTO OOOCHOBAaHUS I CTPOUTEIHCTBA PHIOOBOJIHOTO HHIY-
CTPUAIIBHOTO TPEANPHUITHS Ha OCHOBE YCTAHOBKH 3aMKHYTOTO BOJOCHA0-
xenust (Y3B).



1. OBIIASI CXEMA YCTAHOBOK 3AMKHYTOI'O
BOJOCHABXEHUSA U UX TIPEUMYIHIECTBA
HEPEJ APYT'UMU CIIOCOBAMM BEAEHHUA PBIBOBOJICTBA

3aMKHYTBIE PHIOOBOIHBIC YCTAHOBKH UMEIOT OTHOCHTENIBEHO HEOOJBIIYIO
UCTOpHUIO ¢ — cepeanHbl XX B. MIX UCMOIB30BAHUE MOJIYUUIIO CBOE MEPBO-
HadanbHOe pas3Butue B CIIIA mpu pelieHMH HAIMOHAJIBHOW NPOrpaMMBbI
BOCCTAHOBJICHHUS YHCICHHOCTH €CTECTBEHHBIX MOIYJSAIUI (openu B ceBe-
po-3amanHeIX mTtatax. [lozgaee 3ToT ombIT ObLT ocBoeH B CIIIA mns Kymb-
TUBHPOBAHMS LIMPOKOTO CIEKTPa PhI0 M APYTHX BOAHBIX OOBEKTOB. AMe-
PUKaHCKHIA OTIBIT OBLT M3y4YeH 1 ocBoeH B 3amagnoit Epone u CCCP.

B CCCP co3ganue pbIOOBOIAHBIX XO3SHWCTB HOBOTO THIIA HAYAIOCH IT0-
crne npuasaTus B 1978 1. mocranosienust LIK KITCC u CoBera MUHUCTPOB O
Pa3BUTUH IOJCOOHBIX CEJIBCKHX XO3SIMCTB Ha NMPOMBIIUICHHBIX HpeIIpusi-
TUsIX. PpIOOBO/IHBIE X03SHCTBA C 0OOPOTHBIM M 3aMKHYTHIM BOJIOCHA0KEHH-
€M B OCHOBHOM IIpHHAAJIEKaNX MHUHHHUCTEPCTBY YEpHOW MeTauTypruu
CCCP. [Ina HarpeBa BOJBI 3[1€Ch HCIOIB30BAIIUCH SHEPIeTUIECKHE MOIITHO-
CTH METaJIIypru4ecKux 3aBojoB. [Ipu ucnoap30BaHuU OTPaOOTAaHHOTO TeTl-
Ja, a TaKk’Ke SKOHOMHOM IOTPEOJICHNH KHCIOopoJa ce0ecTOMMOCTh BhIpa-
IIMBAaEMOMH PHIOBI 3aMETHO CHIKAETCSL.

B 80-¢ r. B 3KCcIIepEMEHTATFHOM PEXHME IO Beell cTpaHe OBUIH TOCTPO-
€Hbl CIEIHAIbHBIE YCTAaHOBKH C 3aMKHYTBHIM ILHUKJIOM BOZOOOECTEdeHus,
YTO TIO3BOJMIIO IPEBPATHTH PHIOOBOJIHBIE XO3SIMCTBA B MHIYCTpPHAIbHBIC
LIEXH C KOHTPOJIUPYEMBIMH YCIOBHSMH CpPE/lbl OOMTaHUS PBIO, IPUCTYIUTH
K KPYIJIOTOJUYHOMY BBIPAIIMBAHUIO PHIOBI U pa3MECTUTh PHIOOBOJHBIE 3a-
BO/IbI B TOPOJICKOM uepTe.

B Benapycu mHIyCTpuansHOE pHIOOBOACTBO Ha 0a3e OOOPOTHBIX U 3a-
MKHYTBIX YCTAHOBOK ITOJyYIJIO pa3BUTHE B KOoHIE 80-X IT., KOTJa Ha psje
MIPOMBINICHHBIX HPEATIPUIATHH, UMEIOMINX JEMIeBYI0 TEIUIOBYI0 U JIEK-
TPUUYECKYI0 DHEPTHIO, a TAK)Ke TEXHUUECKHI KHCIIOpOJ, Hadald CTPOHTH
GaccelfHOBBIC MOJYJIN ISl BBIpAIIMBaHKs TOBapHOM peIObI. Beero Ha 1 sH-
Baps 1996 r. ObUIO MOCTPOEHO AEBATH TaKMX PHIOOBOIHBIX IIEXOB C 3aMKHY-
Toi MO0 00OpoTHOH cucTeMoi Bojgoobecneuenus. K nauvamy 2000-x TT.
OOJIBIIMHCTBO THX IIEXOB NPEKPATHIIO PadOTy MO MPUYNHE HU3KOM 3KOHO-
MHYECKOH 3 PEKTUBHOCTH.

C 1998 r. mHTEpeC K BHIPAIIMBAHUIO PHIOBI B 3aMKHYTHIX YCTaHOBKaX
HadaJ W MPOSBIATH YAaCTHBIC JIMIAa M OpraHW3aluu. Tak, K HAacTOSIIeMY



BpeMeHH B bemapycu aeWcTByIOT deThlpe momoOHble ycTaHoBKH: OO0
«TM» (r. Munck), UITVII «AxBaropus» (3epxunckuii p-H.), 3A0 «Po-
cua» (HecBmwxkckuii p-1.), OO0 «Pemona» (r. Morunes).

C 2011 r. benapycsp meperuia Ha HOBBIH 3Tall B Pa3BUTHUM JAHHOTO
HafpaBiIeHus. JTO CBSA3aHO C MPUHATHEM M peanu3anueil nomgoxenuit ['oc-
yIApCTBEHHOM IPOrpaMMBbl Pa3BUTHUsL PHIOOXO3SHCTBEHHON HEATEIHLHOCTH
Ha 2011-2015 rr. CornacHo UM pbIOHOE X035HCTBO benmapycu g0mKkHO ObI-
JI0 MaKCHUMaIbHO 3()(EKTHBHO BHEAPSTH M HCIIOIb30BaTh PEIUPKYIIAHOH-
HBIC YCTAaHOBKH B CBOCH JEATEILHOCTH.

Y CTaHOBKH 3aMKHYTOTO BOJOCHAOKEHHUS SABIISIOTCS HanboJiee mepereK-
TUBHOH (hOPMOI MHTyCTPHATIBHOTO PHIOOBOJICTBA.

OcHoOBHOE TpeOOBaHUE K BEJICHHUIO PHIOOBOACTBA B TAKMX YCTAHOBKAX —
CO3JlaHME ONTUMAJBHBIX YCJIOBUH BBIPAIIMBAHMS PHIOBI, MOApPa3yMeEBar0-
IIUX MOJJEepKaHUEe COOTBETCTBYIOIUX TEMIIEPATypHOIO M Tra30BOr0 PEXH-
MOB, Ka4eCTBa BOJIbI U paIlioHa PbI0. DTO CBA3AaHO C TEM, YTO B HHIYCTPH-
IBHBIX YCTAaHOBKAaX PHIOY CO/AEp)KAT B OIPaHUYEHHBIX NPOCTPaHCTBAX, I/e
Ha OAMH 00BEM PBIOBI MPHUXOAUTCS Bcero 5S—10 0O0BEMOB BOJBI U MOJHO-
CTBIO OTCYTCTBYET €CTEeCTBEHHas muma. HeoOXOIMMBIMU YCIOBHSMH B
JITAaHHOM ClTy4ae SIBJISIIOTCS ONTHMallbHasi TEMIIepaTypa, JOCTaTOYHOE KOJH-
YEeCTBO KHMCJIOpoJa (B 3aBUCHMOCTH OT BH/A), IIPOTOYHOCTb, AETOKCHKAIINS
000pOTHOM BOJIbI, MOJTHOLEHHOCTH KOPMOB.

O06o00uieHHBI TPUHIHAT paboTel Y3B MOXXHO OXapaKTepHU30BaTh Kak
KPYTrOBO€ JBIKCHHE BOJBI MEXKIY €€ COCTaBHBIMHU 3JIEMEHTaMH, IOJUIEp-
KMBAIOIIMMH ONTHUMAJbHBIE YCIOBUS >KU3HENESITEILHOCTH BOJIHBIX Opra-
HU3MOB B 3aMKHYTOH cuctemMe. OCHOBHBIMH KOMITOHEHTAMH CHCTEMBI SB-
JISIOTCSI: PHIOOBOJHBIE €MKOCTH, CHCTEMBI MEXaHHYECKOM 1 OMOJIOTHYeCcKOH
OYUCTKH BOJBI, YCTPOICTBA JAe3MH(EKINN BOIBI, 000TaIIeH s BOIBI KHCIO-
POIOM | €€ TePMOTIOITOTOBKH, a TaKXkKe cuctemMa Hacocos (puc. 1.1).

MO>KHO BBIJIENTH CIEIYIONINE MPEUMYIIeCTBa TeXHOJIOTHN Y 3B:

— TIOJHAsl YIPaBISEMOCTh PEKMMaMM BBIPAIMBAaHUS PHIOBI (Temmepa-
TYPHBIM, COJIEBBIM, TA30BBIM, CBETOBBIM H T. ]1.);

— HE3aBHCHUMOCTb OT NPHUPOAHBIX YCIOBUH (BO3MOXHOCTb BBIpalMBa-
HUSI Pa3HOOOPa3HBIX THAPOOMOHTOB B PA3IMYHBIX KIMMAaTHYECKHX 30HAX,
JlaXke B 30HaX HENPUTOJHBIX JUIS TPATULIHUOHHBIX PHIOOBOAHBIX X03IHCTB);

— MUHHMAJBHBIA Pacxo]] YUCTO BojbI (He Oosnee 3—5 % cBexel BOJBI B
CYTKH);
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Puc.1.1. O6mias cxema Y3B

—DKOJIOTHYECKass YHCTOTa MPOAYKIMH (MCKIIOYAETCS BO3MOMXHOCTH
HaKOIUICHHs] B TOBAPHOW MPOAYKIIMU BPEIHBIX JUIsl 3J0POBbS YEIOBEKa Be-
IIECTB);

— panMoHAIBEHOE PacXoJ0BaHHE KOPMOB (ITOJHBIH KOHTPOJb 3a Toeae-
MOCTBIO ¥ BO3MOKHOCTB JJOCTOBEPHOTO IIPOTHO3MPOBAHUS Pacxoja KOpMo-
BOTO pecypca Ha BECh II€pHOJI BEIPALMBAHNSA);

— paunnoHalIbHOE MCIIOJIb30BaHNHE 3€MENbHBIX PECypcoB (HET MoTpedHO-
CTH B OOJIBIINX IPOM3BOJCTBEHHBIX IUIOMIAISNX, YTO JIEJIAET BO3MOXKHBIM
pasMelleHHs YyCTAaHOBKH B TOPOJICKOM uepTe);

— KOHTpOJIb 3a00JIeBaHMi (yCTpaHEHHE NCTOYHHUKOB 3a00JeBaHUN THOO
UX ONepaTUBHAsS JIMKBUALNS);

— YBEJMUYCHUE TOBAPHOW NPOJYKIUH (YCKOPEHHE TEMIIOB POCTa PhIO U
MTOBBITIIEHHNE 3((EKTHBHOCTH BBIPAIIUBAHIS);

— BO3MOXHOCTb IIOJIHOH MEXaHW3allMd M aBTOMAaTH3aIllM{ IPOM3BOJ-
CTBa.

HenocratkoMm HarpaBieHUs! SBISIETCSI BEICOKAsi 3aBUCHMOCTD PHIOOBOI-
HOT'O IIPOIIecca OT TEXHHMYECKOTO0 00ECHEeYeHNs], BBICOKHE MEPBOHAYAIBHbIE
KanuTaJbHBIe 3aTpaThl U 0ojiee BBICOKas ce0eCTOMMOCThH MPOIYKINH, YTO
BBI3BIBAET HEOOXOMMOCTh BBIPAIIVBAHUS JIEIMKATECHBIX (OoJiee TOporux)
BHJIOB PHIO.



1.1. Knaccudukanus, TeXHOJIOTHYECKHE
U TEXHHYECKHE XapaKTePUCTHKU NHTEHCHBHOI aKBaKYJIbTYPhI

Kak Ob110 yKa3aHO BBIIIE, COBPEMEHHOE PA3BUTUE TEXHOJOTHH BOCIPO-
M3BOJICTBA U BBIPAIMBAHUSA OCETPOBBIX M JIOCOCEBBIX PHIO HEPA3PHIBHO CBsI-
3aHO C MHTEHCUBHOM aKBaKyJIbTYpOU.

HuTeHCcHBHAS aKBaKyIbTypa MPEAyCMaTPHUBACT BHIPAIUBAHUE PHIOBI U
JOpYTUX THAPOOHOHTOB B YCIOBUSIX BBICOKOW MHTEHCH()MKAIIMH: ITOBHIIICH-
HBIC TUTOTHOCTH TIOCAIK{, CHI)KCHHE pacxola BOIBI, MHOTOKPAaTHOE WC-
MIOJTb30BAHME OHOW W TOW K€ BOIBI, PETYIHPYEMbIC THAPOXUMUYCCKUEC U
CBETOBBIC YCIIOBHS, CTUMYJIHPOBAHUE TEMIIA POCTA, PETYIMPOBAHUE TOJIO-
BOTO CO3PEBaHUS, UCIIOIB30BaHUE CYyXUX KOMOMKOPMOB U JIp.

OJHUM U3 CaMbIX MOMYJISIPHBIX TEXHOJOTHUCCKUX HAMPABICHUA HHTCH-
CHUBHOW aKBaKyJbTYpPhI SBISICTCS BBIPAIIMBAHUE PHIOBI U JPYTUX THAPO-
OMOHTOB B PHIOOBOJHBIX MHIYCTPHAIBHBIX KOMIUIEKCAaX, pabdOTAIOIINX Ha
OCHOBE 3aMKHYTOT'O BOJJOCHAOCHUSI.

PpIOOBOIHBIE MHIYCTpHAIbHBIE KOMIUIEKCHI, pabOTarol[ue Ha OCHOBE
3aMKHYTOT'O BOJJOCHA0XKEHHMS, MOJKHO YCJIOBHO KJIACCU(HULUPOBATH MO CJe-
JQYIOUIAM TpU3HAKAM:

1O YCMOUYUBOMY NPOYEHMY NOOMEHbL c8edicell 600bl 8 CYMKU, Om 0o e-
20 00vbeMa MexHON02UYECKOU 800bl  CUCmeMe:

— Oonee 10 % (cucremsl obopoTHOTO BomocHaOxeHus (COB));

— menee 10 % (xraccuueckue Y3B);

— meHee | % (BrIcOKOMHTEHCHBHEIE Y3B);

Nno eMKoCmAM ONIsl 8bIPAUWUBAHUA!

— TNPYIOBBIC,

— OecCelHOBEIE;

— KaHaJIbHBIC (JTATCKUIA KIACCUIECKHUI THUIT);

10 803PACMHBIM UNU TNOBAPHBIM KAME2OPUAM:

— HWHKYOaIMOHHBIE;

— JMYMHOYHBIC/MATBKOBBIC;

— TOBapHEIC;

— PEMOHTHO-MaTOYHBIC/MaTOYHBIE;

— TIpeHepeCTOBbIC/HEPECTOBBIE;

— 3WMOBAJIHHEIC;

— KapaHTUHHBIE,

— MPEeNpoIaKHON MOATOTOBKY;

N0 MeMNepamypHOMY Pexcumy:

— XOJIOTHOBOJIHBIE (TemriepaTypa Bosl MeHee 18 °C);



— TeIIOBOJAHBIE (TeMmepaTypa Boabl 6oiee 18 °C).

B ocHOBe TeXHOJIIOTMH PHIOOBOAHBIX HHAYCTPHUAIBHBIX KOMIUIEKCOB, pa-
0OTalOIMX HAa OCHOBE 3aMKHYTOTO BOJOCHA0XKEHHS, JISKHT I[TOBTOPHOE
(MHOTOKpATHOE) HCIOJIb30BaHUE OJHOW M TOH K€ BOJBI [UISl BBIPAIIUBAHUS
pbIObL. Ilpu 3TOM 111 yCTOHUMBOM pabOTHl TAKMX KOMILJIEKCOB 00s3aTeib-
HBIM MUHHMYMOM SIBJISIETCS] HAIMYUE CIEAYIOIUX TEXHOJIOINYECKUX Y3JIOB!

— eMKOCTH JUIsl BRIpAIMBaHus (Ipy/bl, OaccelHbl, KaHAIbI);

— MEXaHHYECKasl OYNCTKA;

OGuonornveckast OUNCTKa;
a’panysi 1/ OKCHT €HaINS;
IUPKYJISIIAS BOJIBI;
00e33apakuBaHUE BOJBI.

KiroueBbIM TEXHOJIOTHUECKUM Y3JIOM DPBIOOBOJHBIX HHAYCTPHAIHHBIX
KOMIUIEKCOB SIBJISICTCSI OMOJIOTHYECKast OYUCTKA.

Lenpto OMONOrMYECKOW OYUCTKU B PHIOOBOAHBIX MJIM OYHUCTHBIX YCTa-
HOBKax SIBJSIETCS MPEBpalIieHUue a’dpOOHBIX W aHadPOOHBIX OMOJOIMYECKUX
IIPOIIECCOB B MOJIE3HBIC PEAKIIUU, OTPAaHUYCHHBIE BO BPEMEHH U MPOCTPaH-
CTBE, QHAJIOTUYHO MpOoIleccaM CaMOOYMIIEHUS BOJIOEMOB B €CTECTBEHHBIX
ycnoBusix. IIpn sTom Omonormueckass peakiysi OCYIIECTBISIETCS TJIaBHBIM
00pazoM MHKpOOpPTraHU3MaMH Ha cyOcTpare.

OCHOBHBIMH YHUBEPCAIBHBIMI TEXHUYECKHUMH Xapakrepuctukamu ¥Y3B
SIBIISIFOTCSL CJIETyIONINe: KPaTHOCTh HOJIHOTO BOJJOOOMEHA TEXHOJIOTHYECKOH
BOJIBI, ITPOIIEHT €)KEJTHEBHOW MOAIIUTKH CBEXKEH BObI, OTHOIIEHHE 00beMa
GacceifHOB K 00BEMY OYHCTHBIX COOPYKCHHH, T0/0Basi IPOU3BOIMUTEINb-
HOCTb.

B tabn. 1.1-1.3 npencraBieHbl TEXHUYECKHE XaPAKTEPUCTUKU Pa3iiny-
HBIX ¥Y3B, MpoeKTh KOTOPBIX pealn30BaHbl B Pa3IUYHbIEC TOIBI.

Ta6mnuna 1.1. Texuuueckue xapakrepucruku Y3B, mocrpoennnix B 70-80-x rr. XX cr.

I TenepmaTuk buopex Merr Dapnang
TokazaTens (Tepmanus) (908(();:?)1{3}[ HUXTHU (@PT) (TTIP)

1. KpaTHOCTb 10HOrO
BOJIOOOMEHA TEXHOJIOTH- 0,88 0,25 0,31 0,33 0,5
YeCKOW BOJIBL, pa3 / yac

2. ExxeqiHeBHAS TTOITUT-

M o 1-5 2-10 5 3 7,9
Ka CBEKeH BOAbI, Yo
3. OrHoeHne oobemMa
OacceitHOB k 00BeMy 1:2,4 1:2,3 1:2,7 1:15 1:2,28
OYHCTHBIX COOPYXEHUH
4. I'onoBast npou3BOIM- 12 B 56 250 18

TCIbHOCTh, T




Ta6nuna 1.2. Texnnueckne xapakrepucTuku Y3B, nocrpoennsix B 2000-x rr.
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1. TomoBast mpou3Bo-
A P 300 40 100 100 2 MiH. 9K3.
JIATEIBHOCTD, T
Yrops a, Monoap
2. Bux npousBoau- Ocerp, Ocerp, pb, Uyx 2 A
o pedHoi peuHoi PpasIMYHBIX
MOii IPOAYKIUH uKpa cynak
OKYHb OKYHb BHUJIOB PBIO
3. Kparnocts nosHo-
ro BOJI0OOMEHA TeX-
A * 1,96 2,27 15 25 25
HOJIOTHYECKOU BOJIBI,
pas/u
4. ExxeHeBHast 101-
IMTKA CBEXKEN BO- 5-10 5-10 7594 - 10
161, %
5. OTHOIEHHE 00be-
M WHOB K 00b-
a bacceiitos K 06 11 1:0,8 111 1:08 1:0,9
€My OYHCTHBIX CO-
OpyKEeHUH

Ta6nuna 1.3. Texamueckne xapaktepuctnkn Y3B, nocrpoennsix B 2010-x rr.

TTokazaTenu

Pr160BOIHBIN HHAYCTPUAID-
HbIIH Komruiekc (. I'opkwn,
(UHCKUI TIPOEKT)

dopeneBoe X0351CTBO
«JloxBa»
(BBIXOBCKMI p-H, TaTCKO-
HEMEIKHH POEKT)

1. l'onoBast MPOU3BOIUTENE-
HOCTB, T

3 MJIH. IIIT. MOJIOJTH

300

2. By mpon3BOANMO# TIpo-
JYKIMK

Pri6onocanounblil MaTepuan
panyxHol dopenu

ToBapHas paxgyxHas $hopenb

3. KpaTHOCTh MOJHOTO BO-

J1000MeHa TEXHOJIOHYECKON 2,1 2,3
BOJIBL, pa3/ 4

4, E)KBVZ[HGBHaSL/HO,Z[HI/ITKa 055 510
cBeXeil BoJIbl, %

5. OrHorrenne oobema d6ac-

CEWHOB K 00bEMY OUHCTHBIX 1:0,5 1:0,2

COOpYKEHHH

OcHOBHOE, Ha YTO HEOOXOIUMO OOpaTUTh BHUMAHHE, ABISETCS TO, UTO
B pasButuu Y3B HaOmromaercss TEHICHIUS K YBEIUYCHUIO TEXHOJIOTHYE-




CKOW MHTEHCH(HUKAINY, YTO BBIPAXKACTCS B YBEIHMUCHUN KPATHOCTH MOJIHO-
ro BOJAOOOMEHa TEXHOJIOTHYECKOI BOJBI, CHW)KEHHH IPOLEHTA IOJIHTKU
CBEXKEH BOJIBI, CHIDKCHUHM COOTHOIICHHS 00beMa OYHCTHBIX COOPYKEHUH K
00beMy OacceiHOB JUIsl BHIPAIIMBAHUS.

VYBenuyeHne KpaTHOCTH MOJHOTO BOJOOOMEHA TEXHOJIOTHYECKON BOJIBI
00yCIIOBIICHO TEHJICHIMEH K YBEJIMYCHHUIO IJIOTHOCTH IOCAAKH DPHIOBI B
V3B, 4T0 IPUBOAUT K MOBBIIICHUIO BBIACICHUS aMMOHUS 1 aMMHaKa B BO-
Iy ¥ TIOTJIOIIEHHUS PBIOOI pacTBOPEHHOTO B BOJE KHUCIOPO/A.

CHIKeHNE TPOLICHTa MOANUTKH CBEXEH BOBI 00YCIIOBICHO TEHICHIIH-
e# K CHIDKEHHIO Pacxojia MPecHOi BOJIBI ATl BEIpaliuBaHus poIObl. CiemyeT
TaKke OTMETHTbH, YTO, HampuMmep, B JlaHWHM CHIDKCHHE pacxoia MpPEecHOH
BOJIBI aKBAKyJIbTYPHBIMH OPTaHU3aLUSIMHU SBISIETCS 00s3aTEILHBIM 3aKOHO-
JlaTeNIbHBIM HAIllMOHAIBHBIM TpeOoBaHKeM, a B M3pauiie cCHIkeHHe moTpeo-
JICHUs! TIpecHoi Bosbl B Y3B 00yCIIOBICHO KIMMAaTHYECKUMHU (haKTOPaAMH.

CHIDKCHHE COOTHOLICHUsT 00beMa OYHUCTHBIX COOPYKEHHH K 00beMy
0acceiiHOB Ui BBIpAIMBAHUS OOYCJOBIECHO TEXHUYECKHM Ppa3BUTHEM U
COBEpPLICHCTBOBAHUEM MPOMU3BOJICTBA 3arPY3KU AJIsl OMOJIOTHYECKUX (DUITb-
TpoB. Tak, ynenpHas IOk TOBEPXHOCTU COBPEMEHHOM OHOIOrHUECKOM
sarpyskn yBexmamiachk ¢ 150-200 m*/m® B cpexnem g0 850 mM%/m° (Makcn-
MyM 110 2500 MZ/MS).

HanHas TexHm4ecKas 3Boionus Y3B o0ycioBieHa HEOOXOIMMOCTEIO
TIOBBIIICHUS] MHTCHCU(HUKALUY BBIPAIINBAHUS, CHIXKECHHEM Ce0eCTONMOCTH
BBIPANIMBAHUS PHIOBI, YBEINYEHHEM BBIXOJa PHIOHOI NPOIYKIMH C €ANHH-
Il TUIOLIAN WM 00BEMa, 9TO B KOHEYHOM HTOTE HAIPaBJICHO HA MOBBIIIE-
HHE TEXHOJIOTUYECKOH M SKOHOMUYECKOH 3(P(EeKTHBHOCTH BBIPALIMBAHMS
pBIOE B Y3B.

1.2. IlpeumyinecTBa M HEAOCTATKH YCTAHOBOK 3AMKHYTOI'0
BOJOCHAOKEHHS
1.2.1. IlpeumyiecTBa YCTAHOBOK 3AMKHYTOI'0 BOJOCHAOKEHU S

Kak ObuT0 yKa3aHO BbIIIE, OCHOBHBIM TEXHOJOIMYECKUM HaIpaBIEHUEM
WHTyCTPUAIIBHOW aKBaKyJIbTYPHI SIBISIFOTCS YCTAaHOBKH 3aMKHYTOT'O BOJIO-
CHaOXEHHSI.

B nocnennue roast B benapycu akTUBHO pa3BUBaeTCs akBaKyJIbTypa B Y3B.
B pamkax ['ocyapcTBEHHBIX POrpaMM, a TAKXKe B paMKax YaCTHBIX U HHO-
CTpaHHBIX WHBECTHIMH HauumHas ¢ 1998 1. ObUIO peanmm3oBaHO Ooiee
13 IpoeKTOoB IO CO3aHHIO PHIOOBOJHBIX HHAYCTPHAIBHBIX KOMIUIEKCOB Ha
6a3e Y3B 1o BeIpamuBaHUIO Takux pbI0, Kak oceTpoBble (DX «Bacwmiek»
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Hzepxuackoro p-Ha, 3AO «ArpoxomOmHaT «HecBmkckuit» HecBmkcko-
ro p-ua, OO0 «TM» r. Muncka, OOO «Pemonay» r. Morunesa, CII «Canrta
Bpemop» OOO r. bpecra), knapuessie (MOOO «Scenpaa» bepezorckoro p-
Ha), nococeBble (YO BI'CXA r. T'opku, KIIVII «®openeBoe x034HCTBO
«JIoxBa» bsixoBckoro p-Ha, KIIVII «®openeBoe xo3aiicTBO «BbICOKOE
KoctroxoBuuckoro p-Ha, OAO «IIMK-83 Boxactpoii» bensiHuuckoro p-Ha,
«Pp16onuromunk «borymesckuit» YII «JInosnenckoe [IMCy» JIno3neHcko-
ro p-Ha, OAO «Pr16x03 «Anbba» HecBmkckoro p-Ha), yrpeBeie (hepmep-
ckoe xo3s1icTB0 «tAKTAM-®UII» Muopckoro p-Ha)  ap.

K ocHoBHBIM npenMyIiecTBaM Y3B ciienyer oTHECTH CIEAYIOIIKE: BO3-
MOYKHOCTh BBIPAIIMBAHUs JIOOBIX BHIOB PHIO B JIHOOOH KIMMaTHYECKON
30HE, CHIKEHHS KOPMOBOTO KO3(h¢HIMEeHTa, OOBEIWHEHUS TEXHOJOTHH
BBIpALIMBaHUS PHIObI ¥ PACTEHHUH, CHUKEHHS TTOTPEOJICHHST BO/IbI, BHICOKHI
BBIXOJI MMPOAYKIUHU C €IUHULBI TUIOMAAH, BO3MOKHOCTD ITOJIyYEHHsI SKOJIO-
THYECKH YHUCTOH MPOAYKIHH.

CoBpeMeHHBIE TEXHOJOTMYECKHH M TeXHUUYecKuil yposHH Y3B mo3Bo-
JISIOT BBIPAILMBATh IPAKTUYECKU JIF000H BUI THAPOOHOHTOB BHE 3aBUCUMO-
CTH OT KJIMMAaTH4eCKOH 30HBI, T. €. UMeeTcd TEeXHHYecKas BO3MOXKHOCTh
BBIPAIIMBATh XOJIOJHOJIIOONBEIX PHIO B CAMBIX YKapKHUX MECTax IUIAHETHI H,
HA000pOT, TEIIOMOOUBEIX PBIO B CAMBIX XOJIOAHBIX MECTaX.

Bbnarogapst HOCTOSIHHOMY KOHTPOJIIO 32 ITI0€JaeMOCTBIO KOpMa, MCIIOJNIb-
30BaHHUI0 BBICOKOA((PEKTHBHBIX PHIOHBIX KOPMOB U 3(()EKTUBHBIX CcTpaTe-
THiA KOPMIICHUS, B COBpeMEHHBIX Y3B ymamock HoCTHYh KOPMOBOTO KO3 (-
¢unmenta 1,0 u Hmwke. [y cpaBHEHUS B NPYIOBBIX XO3SHCTBaX CpeIHHN
KOpMOBO# Ko3(duireHT cocrapiser 3,0.

Boga B ¥Y3B Gorara opraHn4ecKMMHU BEIIECTBAMHM, a TaKKe a30TOM H
¢dochopom. Ee ¢ ycrexoMm HCHIONB3YIOT JJIs BIpAl[UBaHUs pacTeHuid. [1o-
3TOMY B MHpE CYIIECTBYET HEMaJO MPOEKTOB, pabOTAIOIINX MO MPHHITUILY
THIPONOHUKH WJIM aKBAallOHWKH, B KOTOPBIX COBMEINAETCS BBIPAIMBAHHE
pacTeHU U KUBOTHBIX.

B ¥Y3B Boza ucnone3yercst MHOTOKpaTHO: Tociie OacceifHa ¢ ppiooii oHa
TIOCJIEI0BATENILHO TIOCTYNAET HA MEXaHMUYECKYI0, OMOJIOTHYECKYIO OUNCTKH,
JIe3UH(EKINI0, OKCUTCHAIMIO WJIH adpaliiio; 3aTeM BoJa MOCTynaeT oopat-
HO B Oacceiin. biaronapsi atomy B ¥Y3B npoucxoanuT 3HauuTENbHAsE 3KOHO-
Mus Bozbl. CBexkasi BOJla UCHOIb3YeTCsl HA BOCCTAHOBIIEHHE NOTEPh BOABI B
pe3yibpTaTe MCHapeHus, OYNCTKY MEXaHW4YEeCKOTO (puibpTpa W JIpyrue Tex-
HUYECKHE HYXIBI, W, KaKk OBIJIO yKa3aHO BBIIIE, CPETHHH PAacXoid CBEXEH
Boabl B Y3B cocrasmser 10 % u menee. OgHako ciexyeT oOpaTUTh BHAMA-
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HHE Ha TO, YTO B HACTOSIIECE BPEeMs CYIIECTBYET TCHACHIINS K CHIDKECHHUIO
CpeIHero pacxoja cBexeil Bojsl B Y3B.

Jis Y3B xapakTepHbl BBICOKHE TNIOTHOCTH MOCAAKH U, CIEI0BATEIbHO,
BBICOKHMH BBIXOJ] PHIOHOW HPOIYKIMH C €IMHULBI IUIOMAaa WM oObeMa.
Beixon peibHO# npoayknuu B Y3B Moxer gocturatsk 500 Kr/M° B roj npu
BhIpalIUBaHUK apHKaHCKOro coma. JIisi cpaBHEHHs CpenHsisi phIOOnpo-
JNYKTHBHOCTh KapHOBBIX mNpyaoB pocturaet 1200 kr/ra B TOJ, WiIK
0,15 kr/nm’.

Braromaps mocTOSHHOMY KOHTPOJIO 32 BCEMH TEXHOJIOTHICCKIMU OIle-
panmsAMy 1 MOHHTOPHHTY 32 Ka4e€CTBOM BOJHOM CpPEIbl MPOIYKIIHIO, BRIpa-
UBaeMyIo B Y3B, MOXHO YCJIOBHO Ha3BaTh 3KOJOTUYECKU YUCTOM.

[Ipobnema MOMYYCHUST SKOJIOTHYCCKH YHCTOW MPOMYKIMH CTajla aKTy-
QIBHOW B TIOCIEAHEC BpeMs B CBA3M C 3arpsA3HEHHUEM BOJHOW Cpenbl.
Hampumep, mo cymecTByronmM oneHkam, 3a nepuon ¢ 1980 mo 1992 r.
conepkanue Menu B p. Bonre (oTkyaa kK HaM MOCTymaeT OCHOBHOH 00beM
OCETPOBOM WKpPHI) yBeMU4Mioch B 12 pa3, uuHka — B 9,7 pas3a, CBUHIA U
kanmus — B 4,9 paza. B 1990 r. Bcst ukpa, mojiyueHHasi OT OCETPOBBIX PhIO,
oburatomux B p. Bousre, Obuta neopMupoBaHa. AHaJOrMYHAs CUTyalus
CKJIaJIBIBACTCS U C OCETPOBBIM MsICOM. B pesynmbTare mpoBEIeHHBIX HAMU
HCCIIeIOBAaHMNA OBLIO YCTAHOBJIEHO, YTO B MSICE OCETPOBBIX PHIO, BBHIPAIICH-
HBIX B €CTECTBEHHBIX YCIOBHUsAX (moctaBmmK Poccuiickas Denepanus), 00-
HapyxeHo conepxanune prytu B 0,437 mr/kr (mpu HOp™me 0,3 MI/KT), T. €. Ha
45,6 % Oonbuie. B msice oceTpoBBIX pbIO, BEIPANICHHBIX B yCIOBHIX Y3B
Benapycu, pTyTh 0TCyTCTBOBaNA TNOO0 He TpeBbimana 0,005 mMr/kr.

[Tpumenenne Y3B m0o3BOJII€T YMEHBIIUTE WM MTOJHOCTBIO NMPEKPATUTH
cOpoc 3arpsi3HEHHBIX CTOYHBIX BOJ U YHPOCTUTH YTUIM3ALMUIO MPOIYyKTOB
KHU3HEIEATeTbHOCTH phIO. [osBIsIeTCS BO3MOXKHOCTH 0€30TXOJHOTO TEXHO-
JIOTUYECKOTO Tporiecca. ¥Y3B MMEIT yCaoBHS sl ONTUMAIBLHOTO BhIpAIIU-
BaHUS, B KOTOPBIX MPOUCXOAUT OBICTPHIN pOCT MOYTH BCEX BUAOB PHIO (Tak,
6ectep F; 3a rog rocTuraet Maccel 2 Kr, a JIGHCKHiA oceTp — 1,2 Kr); cHIKe-
HUSI CPOKa II0JIOBOTO CO3PEBAHMS PBIO M MOJIyYEHUS! YEPHOH MKPBI U Mallb-
KOB B paHHHUE CPOKH; IyOOKHH KOHTPOJIb U YIPABICHHE TEXHOJIOT HUECKUM
MIPOILIECCOM BHE 3aBHCHMOCTH OT aOMOTHYECKHMX (haKTOpOB, NMPU MXTHOIIA-
TOJIOTHYECKOW YMCTOTE BBIPALIMBAHMS 3a CUET BBIACPKHBAHUS PHIOBI B OJI-
HOM 00BbEeMe BOJBI C HCIIOJIb30BAHHEM CHCTEM pereHepanuy BOABI J0 HC-
XOIHOTO YPOBHSI.

Kpome Toro, mpoBeneHHBIE HCCIEOBAHUS MOKA3aJM MOBBIIIEHHOE CO-
JepKaHue KHUPa y OCETPOBHIX, BEIpAIIEHHBIX B Y 3B, uT0 sBIsSeTCS pe3yinb-
TaTOM OJAarONPHUATHBIX YCIOBHU JJISl MIPOTEKAHMS JIMIIOTEHE3a TPH MOBEI-
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IIEHHOH TeMmIeparype W MOATBEP)KAACTCSA 3HAUNTEIBHBIM IIpeoOiaaHueM
¢bpakuuii TpurmunepuHoB (63 %) Mo cpaBHEHHIO ¢ KOHTpoieM (48,8 %),
MOYTH BJBOE MEHBIIMM cojiepkaHneM (OChOIUITUIOB U 3HAYUTEIBHBIM
npeo0ialaHieM B KOJIMYECTBEHHOM OTHOIIEHHH CBOOOJHBIX JKHPHBIX KHC-
70T. OceTpoBbIe PHIOBI, BEIpallleHHbIE B ¥Y3B, — 3TO HKOJIOrM4ecKn YHCThIH
MPOJXYKT C OTJIMYHBIMU BKYCOBBIMH KayeCTBaMH, 00JIaIat0IIUi peuMyliie-
CTBOM Tepell OCETPOBOM pHIOOH, BBIpAIICHHONW B 0OJee TPaaHIIMOHHBIX
ycnoBusix. MOXKHO HPEANONIOXKUTE, YTO KOJOTWYECKash YHCTOTAa YCIOBHH
BBIPALIUBAHUS TTOJIOKHUTEIHLHO TTOBIHMAET Ha MHIIEBHIE KaYeCTBA OCETPOBOH
HKPBI, TAK KaK yHUKAJIBHBIN COPT YEPHOU UKPHI — HPAHCKas MKpa — [EHATCS
MIOTOMY, YTO MCKITIOYUTENIBHBIA BKYC €i MPUIAIOT yCIOBHUS OOUTAHUS OCET-
POBBIX PBIO BIOIb HPAHCKOTO MoOepexbst Kacnuiickoro Mopsi.

B Hacrosimee Bpemst B bemapycu BbIpalMBaHHEM OCETPOBBIX pBIO B
V3B 3aHumaercst HeOOJbIIOE KOJIMYECTBO YACTHBIX XO3sicTB. IloaTomy
MaccoBOE CTPOHUTENILCTBO XO3SCTB MOJOOHOIO THIA SIBISETCS MEPCIEK-
TUBHBIM HaIlpaBJICHUEM JUIsl PECITyOIHNKH.

Bwmecte ¢ Tem y Y3B ecth u apyras, 6osiee 3HauuMasi MOJOKUTENbHAS
CTOpOHa. DTO BO3MOXXHOCTh BOCCTAQHOBJICHHSI €CTECTBEHHOH MOMYJISIUN
PEIKUX BHIOB PBIO.

Tak, Tpancdopmanus cpensl 0OMTaHUA W HEpalMOHAJIbHASL HKCIUIyaTa-
LUsI TIPUBEJIN K COKPAILICHHUIO PsAa ySI3BUMBIX BHAOB PbIO, B TOM YHCIIE U
0ceTpoBHIX. M3 IPOXOAHBIX OCETPOBHIX B mpezenax bemapycu panee peako
BcTpeuanuch Oemyra (Huso huso) wu  pycckuit  ocerp (Acipenser
gueldenstaedti), kotopsie mogHumanuck mo Jxenpy 10 Moruiesa U BbIlIE.
Opnako ¢ Hayasna 30-x rr. XX CT. B CBSI3M CO CTPOMTENBCTBOM J[HEmpoB-
ckoii I'DC 3axo/pl UX MOJHOCTHIO MPEKPATWIINCh. EIMHCTBEHHBIM BHIIOM
OCETPOBBIX, BCTPEYAIOIIMMCS B pekax bemapycu, sBIsieTCsl CTEpIsilib
(A. ruthenus). B macrositiee Bpemst ee eIMHHUYHBIC OCOOM BCTPEUAIOTCS B
pekax uemnp u bepesuna, a takxke B 3amagHoi J[BuHe, rae oHa ObLTa ak-
knuMaTuzupoBana. Crepisins BkiIoueHa B KpacHyio kuury benmapycu kak
BUJI, HAXOSIIUICS 0] YrpO30i MCUe3HOBEHUS. B CBsI3M ¢ 3TUM B HacTOsI-
ee BpeMs BeIyTCsl pabOThl 110 BOCCTAHOBJICHHIO IOITYJISIIUHM CTEPISIN B
Huenpe n npyrux pexkax benapycu. [IpunsiTHe psia oXpaHHBIX MEPONPHsI-
Tit (00bexT Kpacnoii kauru 1, 2 u 3-ro n3gaHuii) He YIYYLIHIO CUTYAIHIO
C COCTOSIHMEM IIOITYJISILIMH, ITOCKOJIbKY HE OBUIO TMOJAKPEIIEHO NpaKTHde-
CKMMM MEPONPUATHUAMHU 10 YBEIUYEHHUIO KpailHE HU3KON UUCIIEHHOCTH. B
HACTOsIIIee BpeMsl YMCIEHHOCTh BUJIA TAKOBA, YTO MOXKHO TOBOPUTH O €ro
moTepe.
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Bwmecte ¢ Tem o cepeaunsl 50-x rr. XX cr. Ha Teppuropuu benapycu
OTACNBHBIMH DK3EMIUISIPAMH BbUTABIUBANCS OanTuiickuid ocetp (A. sturio),
KoTophIil 3axoamn B Heman u Hu30Bbs 3amagHoii [[Bunbl. [lostomy st
Benapycu Bo3MOXXHOCTh BOCCTAHOBJICHHSI MTOIYJISILIUK ATOTO BHUJA SIBISETCS
BeChbMa aKkTyaslbHOH. McTopudecku 007acTh pacpocTpaHeHUs: OalTHHCKO-
0, WM aTIaHTHYECKOTO, MK eBpomneickoro, ocetpa (A. Sturio) pacmosnara-
nacek oT banrtuiickoro u CeepHoro mopeil uepe3 CpeauzeMHoe Mope 0
UYepuoro mopsi. B HacTosiiee BpeMst 3TOT BUJ BKIOUYEH B KpacHylo KHUTY
Poccun, ®pannuu, Mcnanuu, [Nonemm, 'epmanuu u B uenoMm B EBpone
CYMTAeTCs HaXOIIIIMMCS IOJ| YIpO30H IOJHOTO HCUe3HOBeHHA. Tak, B
YacTHOCTH, B 'epmanuu B 1983 r. aTyiaHTUUECKUIl OCETp paccMaTpUBAJICS B
Ka4yecTBE BbIMEpIIETo BuAa. TeM BpeMEHEM eAWHCTBCHHAas: HEMHOTOYHC-
JICHHas PUPOJIHAsSL TOIYJISLMS B HACTOSIEEe BpeMsi OOUTAeT B JENbTE PEK
I'aponns! u Xuponas! (Ppanuus). Ho momymnsuus 3Toro Buaa Ha ykazaH-
HOHW TEpPUTOPHHU HE 00JI1aaeT JOCTATOYHBIM KOJIMYECTBOM B3POCIBIX MOJIO0-
BO3penbIx ocobeit. bosee Toro, KpoMe aHTPONMOTEHHON OMACHOCTH HaJ 3TOM
MOMYJIAIMEe BO3HUKJIA yrpo3a BBITECHEHMS IPYruM, Oojiee XUBYIHM HU
[UTACTHYHBIM BHUIOM, TAaKHM, Kak CHOUpCKuit ocetp (4. baerii) B pesynbTate
OECKOHTPOJIBHOTO IOMalaHNs 3TOro BHja B Bojgoembl @pannuu. Crenyer
OTMETHUTH, YTO B paboTe OBUIO YCTAHOBIICHO, YTO OANTHHCKHIA OCETp, OCTaT-
KM TIONMYJISIIMM KOTOPOTO B HAcTosIlee BpeMs OOWTAalOT Ha TEPPUTOPHHU
I'epmanuu, ®panuuu u B Bogax bantuiickoro u CeBepHbIX MOpEH, MpUHAI-
NeXUT He K Buay A. sturio, a x Bumy A. oXyrinchus, kotopsliii paHee BbiTec-
HIT A. StUrio U3 epevnCIeHHBIX BOJIHBIX TEPPUTOPUIL.

A. oxyrinchus — amepuKkaHCKuil aTnaHTHYecKuii ocetp. Mcropuueckue
MECTa PaCIpOCTPAHEHMs PACIONaraloTCs BJIOJIb BOCTOYHOTO IOOEpEXbs
CeBepHoit Amepuku, or IOxxHoro Jlabpamopa k ceBepHOit Duopunie
(A. oxyrinchus oxyrinchus), a Takxe BmOdb MEKCHKAHCKOTO 3ajHBa K
ycreio pekn Muccucunu (A. oxyrinchus desotoi). MccnenoBanus B 3TOi
obmactu mokaszaid, 4to A. OXyrinchus me 3amenun, a ckpectmics ¢ A.
sturio, 4to mpHBeNo K MosBiIeHUIO THOpHAHBIX hopm (Gonee 70 % ot Beel
TIONYJIALMKM €BPONEHCKOro oceTpa Ha Tepputopun banrtuiickoro n Cesep-
HOro Mopeii). EnuncTBeHHOM uncroii munueit (A. Sturio) ocraercst He6OIb-
mast momyssinus B esbTe pexu JKuponas! (Opannust). Takoe cmenBanne
BUJIOB IIPOM30LIIIO B pe3yJIbTaTe HEOOJBIIOTo JIEHUKOBOTO Teproa (pu-
ommsurensHO 800 neT Hazan). BomHas temmeparypa, mo-BUIUMOMY, CTaa
mmwke 20 °C, 9To mpUBeENIo K HeCmocoOHOCTH caMoK A. StUrio oTkiambiBaTh
HKpY. DTO Jajo BO3MOKHOCTh MHUTPHPYIOIIMM camMkam A. oxyrinchus, ko-
TOpBIC, KaK H3BECTHO, CIOCOOHBI METaTh MKPY AaKe IPH TeMIepaType
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13,3 °C, ckpecruthest ¢ camiiamMu A, sturio. Bmecte ¢ Tem nHbOpManuu o
TEeMIIePaTYPHbBIX MPEANOYTCHUSIX caMIoB A. StUrio He nmeercs. BeposTHo,
9TH 00CTOSATENHCTBA U NPUBEIH K BOSHUKHOBEHUIO THOPUAHBIX (HOPM.

Kpome ocerpoBbix pbib o0bekramu KpacHoit knuru PecnyOnukn bena-
PYCh SIBISIIOTCSL aTJIaHTHYECKUI JIOCOCh, CeMTIa, KyMKa, pydbeBas (opens,
€BpONEHCKUI XapHuyc, €Bporeiickas KOpIOIIKa, CHETOK, €BpoIeiickas ps-
MyIiKa, OOBIKHOBEHHBIH ycad, OOBIKHOBEHHBIH pBIOEL, OOBIKHOBEHHBII
MOZYCT.

W3noxeHHbIE BBINIE CBEICHUS CBUACTEIBCTBYIOT O HEOOXOANMOCTH Be-
JeHUsI pabOT MO BOCCTAHOBJICHHIO NPHUPOAHBIX IOMYJISIUNA PEIKHX BUIOB
pHIO.

Toapko OXpaHHBIE MEPONIPHATHS yXKE HE CIIOCOOHBI MOBIUATH HA CUTY-
alvIo, a ClieI0BaTeIbHO, HEOOXOIMMO MEPEXOIUTh K UCKYCCTBEHHOMY pa3-
BEJICHHUIO PEAKHX BUJIOB PHIO M BCEJCHUIO MX B T€ PHIOOJOBHBIC Yrojbs,
KOTOpBIE MOTYT OTBEYaTh )KU3HEHHBIM MOTPEOHOCTSIM BHAa. OnHAKO M3-3a
HHU3KHUX CPEJIHET0JIOBBIX TEMIIEPATyp CPOK IOJIyYSHHUS peallbHBIX pe3yJibTa-
TOB OT TaKHUX MEPONPHUITHII MOXKET PACTSIHYTHCS Ha HECKOJIBKO JeCsTHIIE-
Thil. EXMHCTBEHHO 3((EKTUBHBIM CHOCOOOM peIleHHs] ATOH NpoOIeMbI
SIBIISIETCSI BHIPAIMBAHNE IIPONU3BOIUTENEH M 3aBOACKOE TOIPAIINBaHNE PhI-
00rmocazouHOr0 MaTepHana B YCIOBHAX Y3B, 4TO MO3BOJMT COKpaTHUThH
CPOK CO3pEBaHMS IPOM3BOJUTEINICH M MONTyYaTh KaUeCTBEHHYIO 3aBOJACKYIO
MOJIOTb.

1.2.2. HegocTaTK YCTAHOBOK 3aMKHYTOI'0 BOJOCHAOKEHHA
W UX BJIMSIHUE HA (PU3HOIOTHYECKOEe COCTOSIHIE PBIO

IIpyn MHOrOYUCIIEHHBIN MOJIOXKUTEIbHBIX CTOPOHAX UHTCHCUBHOM aKkBa-
KyJIbTypBl, B TOM YHCIJIe BBIPAIIMBAaHHUS PHIOBI B YCTAHOBKAX 3aMKHYTOIO
BOJIOCHA0)KEHUS, y JAHHOTO HAINPABIICHUS CYIIECTBYET TaKXKe PAJ OTpHUIla-
TENBHBIX CTOPOH.

K orpunarensHbM akropaM BeIpamnBaHus peiObl B Y3B MOXHO OTHe-
CTH CIeyIOIINe: CHIXXEeHUE TpeOOBaHUH K PENpPOJYKTHBHBIM IOKa3aTeNsIM
pBIO, MCIIONB3YEMBIM B BOCIIPOW3BOJICTBE, BBHICOKHE IITIOTHOCTH ITOCAIKH,
HEKOHTPOJIUPYEMOE UCKYCCTBEHHOE OCBEIEHUE, CTPECCOBOE BO3EHUCTBUE,
YCJIOBHSI, CIIOCOOCTBYIOIINE BO3HUKHOBEHHIO I'MIIOKCHUH, BBICOKHE KOHIICH-
Tpanuy HATPATOB, HecOATaHCHPOBAHHOE, HEAOCTATOYHOE MIIH M30BITOYHOE
KOPMJICHHE | JIp., KOTOPBIE MOTYT OKa3bIBaTh KaK OCTPOE, TAK U XPOHUUE-
CKO€ BO3/eiicTBHE Ha (DM3HOJIIOTHYECKNE TOKA3aTeNn PbIO, CHIDKAST BBIKH-
BAae€MOCTbh, JKU3HECTOMKOCTb, TOBAPHBIE M PENPOLYKTHBHBIE XapaKTEPUCTH-
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KM, a TAaKXKe JPYTHe X03IHCTBEHHOIIOJIE3HbIE KauecTBA OOBEKTOB aKBaKyJIb-
TYpHL.

HckyccTBEHHOE OCBEILIEHHE PETYISIPHO HCMOJIB3YEeTCS B MHAYCTpPHAIb-
HBIX KOMIUIEKCax HE TOJBKO B PBIOOBOJCTBE, HO M B JXHBOTHOBOJICTBE.
[Tpu 5TOM naHHBIA (aKTOp MOXKET OKa3blBaTh KaK MOJOXXUTEIbHBIN, TaK U
orpunatensHelid 3pdekt. Tak, mo ceenenusm Russart and Nelson (2018),
HCKYCCTBEHHOE OCBEIIEHUE — 3TO JHAOKPUHHBIA pa3pylIUTeNb, KOTOPBIHA
BBI3BIBAET PACTYIIYIO 03a009E€HHOCTh YIEHBIX B MOCJIECAHUE TOMbI, MOCKOIb-
Ky MOXET NU3MEHHUTh TOMEOCTa3 ropMOHOB. [Ipu 3TOM GECKOHTPOJIBHOE HC-
MIOJTb30BaHNE CBETOIUOAOB MOXKET OBbITh BpeJHBIM. COTpYIHUKAMH KOMIIa-
Huu Nofima otmevaercs, 4To npH Mo00pe ONTUMAIBHBIX ITAPaMeTPOB CBe-
Ta CBETOAMOJHOE OCBEUICHHE MOXKET BBI3BIBATh CTUMYIHPYIOLIEE BIUSHHE
IIPU BRIpaIlMBaHUM aTJIaHTUYECKOTro Jococs B Y3B.

B V3B ps16a MoxeT 4acTo MOoABeprarscs Bo3aeicTBuio runokcuu. Mce-
CIEJOBAaHUSIMH YCTAHOBJICHO, YTO TMIIOKCHS MOJKET BBI3BIBATH CEpPhE3HBIC
PEeNpONyKTUBHBIE HAapyLICHUs, MOJaBIIsAs Pa3BUTUC SUYHUKOB, BIMAA Ha
IIPOU3BOJICTBO M KAa4eCTBO CIEPMBI MU SMIEKIETKH, CHUXKas YCHEIIHOCTh
OIIOJOTBOPEHMS U BBUIYIUICHHS, a TaKoke BIMAS Ha BBDKHBAEMOCTh JIMUH-
HOK, Ka4eCTBO U IIPUCTIOCOOIEHHOCTh MOJIOJH PHIO.

[NoBbIeHHasT MIIOTHOCTH MOCAIKH PBIO, a TakKe MX dacTas paccasika,
COpPTHPOBKA M JIPYTHE PYYHbIE MAaHUIIYJSILUU NPUBOJAT K 3HAUUTEIBHOMY
N3MEHEHMIO YCIIOBHUH, B KOTOPBIX BApAIINBACTCS PbI0a, a TaKKe K MOBBIIIE-
HHIO CTpecca, YTO NMPUBOJUT K CHIKEHUIO MHOTHX (PU3MOJIOTHUECKHX ITOKa-
3areneil. Tak, MPOBEJCHHBIMH HCCIEIOBAaHUAMH OBUIO YCTaHOBJIEHO, YTO B
pe3yapTaTe MOBTOPHOTO HCIOJIB30BAHMS BOIBI M BBHICOKOM IIOTHOCTH MO-
caaku B Y3B MoOeT NMpOMCXOINTh HAKOIUICHHWE BEIIECTB, BBIACISIEMBIX
pBIOOI B BOAY, HampUMep KOPTH30J7a U (PEepOMOHOB TPEBOTH, YTO MOXKET
MIPUBOINTH K HETATUBHBIM BO3ACHCTBISIM Ha (PH3HOJIOTHIO PEIO.

Bricokue KOHIIEHTpaIui HUTPATOB B Y 3B ABIAIOTCS OOBIYHBIM SIBICHHU-
€M, TaK KaK HUTPAThl SBISIOTCS KOHEYHBIM INPOIAYKTOM HHUTPHU(PHKAINY,
IIpOMCXOJIAIIeH B Onoornueckux GuiabTpax. OJHAKO BHICOKHE KOHIIEHTpa-
LMY HUTPATOB MOTYT OKa3bIBaTh OTPHULATENHHOE BIMSHHE Ha (DH3HOJIOTH-
Yyeckoe cocTosiHue pbl0. Tak, MPOBEICHHBIMHU MCCIIEOBAaHUSMH YCTaHOBJIE-
HO, YTO BBICOKHE KOHLIEHTPAIL[MX HUTPATOB OKa3bIBAJIM HETaTUBHOE BO3/AEH-
CTBHME Ha NOBEJIEHHE W POCT paxyxHOH Qopenn. JlokazaHO, YTO HUTPATHI
OKa3bIBAIOT OTPHUIATEIBHOE BIMSHUE Ha 37J0POBBE U POCT PHIO B KOHIICH-
Tpanusax, XapaKTepPHBIX JJIsI KOHKPETHBIX BHUIOB. HekoTopsle W3 HeraTHB-
HBIX 3((EKTOB, ONMCAHHBIX B 3TUX HCCIECIOBAHMAX, BKIIOYAIOT METIEMO-
IJIOOMHEMHIO, SHAOKPUHHBIC HApYIICHHS M OOIIUE T'HMCTOJOTHYECKHE II0-
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BpexaeHus. KpoMe TOro, HUTPaThl BBI3BIBAIOT MOBPEIKACHHE KaOp, MEUCHU
U TI0YEK, YXYIIAT KO3(PGHUINEHT KOHBEPCHU KOPMa, PaKTOP COCTOSHUS U
COMAaTHYECKUH MHIEKC CEJIE3CHKU.

BaxxHpIM (pakTOpOM IpW BBIpAIIMBaHHUU PHIO B Y3B sBIsAIOTCS KOpMa.
Henocratok uian n30BITOK KOPMIICHHUS!, HAPYILICHHUE YCIOBHH U CPOKOB Xpa-
HEHUS! KOPMOB, BHAOCIEHHM(UYECKHX PEKUMOB KOPMIICHUS, OTpaHHYCH-
HOCTh U HETIOJHOLIEHHOCTh COCTaBa KOPMOB, HCIIOJb30BaHHE HH3KOKade-
CTBEHHBIX KOPMOB — BCE€ 3TO HETATHBHO BO3/ICHCTBYET Ha (pusnoIornieckoe
COCTOSTHHE PbIO, YTO MPHUBOJUT K CHIDKCHUIO BBDKUBACMOCTH, XKH3HECTOM-
KOCTH MOJIOAU PbIO, K HApyUICHHIO TEMIIOB POCTAa TOBApHOW PHIOBI M K
HApYIICHHUSIM BOCIPOU3BOIUTENILHOM QyHKIIUH PBIO.

MHOTUMH HCCIIEIOBATENSIMA OTMEYAETCS HapylleHne QyHKIUN NeYeHU
PBIO, TIPU BBIPANIMBAHUU UX B YCIOBUSX WHTEHCUBHOMN aKBaKyJIbTYpHI, OCO-
O6eHHo B Y3B. DT0 HEOOXOJMMO YUUTHIBATH NMPH HCKYCCTBEHHOM BOCIPO-
W3BOJICTBE, TIOCKOJIbKY BOCIIPOW3BOJMTENIbHAS (PYHKIHUS PBIO SBIISETCS Te-
NaTO3aBUCHMO, TaK KaK B IE€YEHH PHIO MPOUCXOIUT CUHTE3 BUTEIUIOTCHH-
Ha, — Oenka, KOTOPBIA U3 NMEYeH! TPAHCIIOPTUPYETCS] B TOHA/IBL, T/Ie TPaHC-
(dopmupyercst B BUTEIUIMH Ha CTaJlH TPO(OILUIa3MaTHUECKOTO POCTa MOJI0-
BBIX KJICTOK.

B nieueHn, Kak B BAXKHOM OpraHe, BIUSIONIEM Ha CO3pEeBaHKE PbIO, Yepes
TOHAJHO-THITO()U3aPHO-TUIIOTATAMO-TICYCHOYHYIO OCh TPOUCXOJHUT CHHTE3
6enxoB ButemutoreHnHa (VTG) u paguanpHBIX KaHanoB (zona radiata wmm
Zr). Crneunduueckuii 6enok VTG sBiseTcs CTPYKTYPHBIM KOMIIOHEHTOM
JKEJITKOBOrO O€JIKa M IMOJ[ BO3JICHCTBHEM 3CTPOrCHHBIX TOPMOHOB TpPAHC-
MOPTUPYETCSI C KPOBBIO U3 I'ENATOLMTOB MMEYEHH B SUYHHUKH, IJIe MOTJIOoNIa-
€TCsS OOIMTaMH B TPOIECCe BUTeIUIOreHe3a. AHoManbHbIA cunTe3 VTG
MOXET MPUBOJUTH K MOSIBICHHIO MHTEPCEKCOB U MHIYLIUPOBAThH MATOJIOIH-
YeCKHUe M3MEHEHHUs] B CEMEHHHMKaX, MeYeHW M MovKax. benku Zr BXomsaT B
COCTaB BHEKJIETOYHOW CTPYKTYPBI OKPYXKAIOLIEH OOLUT pbIO, a TAaKKe SB-
JISIFOTCS] OTBETCTBEHHBIMH 338 X HOPMAJIbHOE OIJIOIOTBOPEHHE.

HexoTtopbiMu uccienoBaTensiMd YCTaHOBJIEHO, YTO B HMHTEHCHBHBIX
YCJIOBUSIX BBIPALMBAaHHS HAOJIOAETCSl MacCOBOE IMOPAKEHHE MEYSHN MHO-
rux poid Tak, y Tponn4eckux pol0 B YCIOBUSX MHTEHCHBHOTO aKBAPHyMHO-
rO BBIpalIMBaHHUs HAOIIONAIOTCS 3a00JIeBaHUS NEYEHH, YTO OOBSCHACTCA
TIOCTOSTHHBIM HaXOX/IEHHEM MX B YCJIOBHSAX XPOHHYECKOTO cTpecca, HecOa-
JIAHCUPOBAHHBIM I M30BITOYHBIM NMUTAHUEM, HAPYIIEHUEM T'HIPOXHMH-
YECKOr0 PexXUMa.
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Jluera ¢ BBICOKUM COAEP)KaHHEM JIMIHMIOB MOXKET YBEIMYHTh OTIIOKE-
HUE JIMIHIOB U MPUBECTU K 3HAYUTEIFHOMY HAKOIIJIEHHUIO XMPHBIX KHCIIOT
B IIEYCHU PHIO, YTO MOXKET BBI3BATH O’KUPEHUE MTEUCHH.

JleTanbHbI THCTONOTHYECKUH aHaIN3 BBISIBUJI MHOKECTBEHHBIE 3a00I1e-
BaHMs TOHAJ U MEYEHH y UCCIEIOBAHHOTO OCETPa, HEKOTOPBIE U3 HUX MO-
T'YT CrIocOOCTBOBATh CHIDKEHHUIO TUIOJIOBUTOCTH MM JIaKe MPUBECTH K Oec-
oo pelo. [IpennodTurensHOe COOTHOIIEHHE TI0JIOB M XapaKTep BBISIB-
JICHHBIX HAapyLIeHWH YKa3bIBAIOT HA TO, YTO HAOIIOAaeMble HapYIICHUS 3a-
POMBIIICBOI TKAHH MOTYT OBITh BBI3BAHBI 3CTPOTCHHBIMH HIOKPUHHBIMH
HapyLCHUSMH.

Kpome cTpeccoBOro Bo3IEHCTBUS B YCIOBUSIX WHTCHCHBHOM aKBaKyJib-
TYpBL, a TAKKe HECOANTAHCUPOBAHHOTO KOPMJICHHUS, HEKOTOPBIMH aBTOPAMH
OTMEUaeTCsl, YTO B KA4eCTBE NMPUYMH HapylIeHHs (QYHKLIUH MEYEHU Y PbIO
MOXET OBITh U3MEHEHHE YCJOBHUI BBIPAIMBAHMUS, NOCKOJIBKY IEUeHb BBI-
MOJIHSIET JIETOKCHKAMOHHYI0 (yHkuuto. Kak OblIo ykazaHO BbIlIe, BbIpa-
LIMBaHKE PBHIOBI B ycioBusiX Y3B ocymiecTBisieTcsi IpH BBHICOKMX KOHIICH-
TpalUsiX HATPATOB, YTO NPH JJIUTEILHOM BO3JCHCTBUU OKA3bIBAET XPOHU-
4yeckuil Tokcuueckuid 3hPexT.

Takum 00pa3oM, IIPH MHOTHX HOJIOXKUTEIBHBIX CTOPOHAX MHTCHCHBHOM
aKBaKyJBTYPHl Y JTAHHOTO HANPABJICHUS] HIMEIOTCS U OTPHLATENIbHBIE CTOPO-
HbI, KOTOpPbIE MOTYT HEraTHBHO BO3ICHCTBOBATH Ha (DH3HOJIOTHYECKOE CO-
CTOSIHHE PBIO, IPH 3TOM 3TH BO3JACHCTBUS UMEIOT KOMIUIEKCHBIH, MHOIO-
(bakTOpHBII XapaKTep.

[To HalleMy MHEHHIO, B YCIIOBHSX COBPEMEHHOW aKBaKyJIbTYPhl BaxK-
HBIM SIBISIETCSI HE TOJBKO BHIOCHEHU(PHYECKOE COOIIIOACHHE TEXHOJIOTHU
BBIpAlMBaHUs OOBEKTOB aKBaKyJIbTYPhl, HO U HCIIOJIb30BaHHE METOJIOB M
MIPUEMOB TOBBIIIEHUS] BBDKUBAEMOCTH, )KU3HECTOUKOCTH U APYruX (husmo-
JIOTHYECKUX MoKa3zaTenel ppiOobl. OHUM U3 TaKUX METOJI0B MOXKET SIBJISITh-
cs1 GOTOMOYIISITHSL.

Kpome Toro, cienyeT npu3Hath, 4TO B ciydae oOHapykeHHs (pHU3HO0II0-
TMYECKUX Mpo0JIeM Ha MO3HMX JTarnax OHTOreHe3a PhIObl, 0COOCHHO Y MO-
JIOBO3pEIIBIX 0CO0OEH, SKOHOMHYECKH OIPaBJaHHBIM METOJIOM SIBIISICTCS
TOYHAsl IMarHOCTHKA M BHIOpAaKOBKa 0COOEW ¢ HapylIeHHEeM PenpoOIyKTHB-
HOHU QyHKINH.

AHanu3 nokasaTesiel KpoBH — OIMH U3 HanOoJIee IEHHBIX COBPEMEHHBIX
METOJIOB JUarHOCTHKH (DU3HOJIOTUUECKOTO COCTOSIHUS PhIO. ['OpMOHabHbIE
1 OMOXUMHYECKUE MapaMeTPhbl CBIBOPOTKH KPOBH MO3BOJISIIOT MPHKU3HEHHO
BBISBJIATH NIATOJOTHYECKUE U3MEHEHHUS, KOTOPBIC IPOU3OLUIN B PE3yiIbTaTe
3a00JIeBaHUs WM JAPYrOro OTPHIATEIBHOro (akropa, NEeHCTBYIOIIEro Ha
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opranusM ruapoduonta. Heo0XoanMocTh NPYKH3HEHHOTO BBISBICHHUS Ia-
TOJIOTHYECKUX COCTOSIHHH, a TaKKe OINEPaTUBHOCTh HUX KOPPEKIMH 00y-
CJIOBJICHA BBICOKOH IIEHHOCTBIO PEMOHTHBIX M MaTOYHBIX CTaJl OCETPOBBIX
PBIO M MHAMBUAYaJIbHBIM TOXOA0M K KaXJ0H pbiOe. Bapuanuu napamer-
POB CHIBOPOTKH KPOBH PHIO HE TOJBKO BUAOCIEHU(HUYHBI, HO M 3aBHCAT OT
T10J1a, CTaJINi 3pEJIOCTH U TOTOBHOCTH K HEPECTY.

B cocraB coBpeMEHHBIX KIMHHKO-OMOXUMHYECKUX METOJIOB BKIIIOUEHO
U3MEpeHHe aKTHBHOCTH HEKOTOPHIX (PEpMEHTOB CHIBOPOTKH KPOBH B Kade-
CTBE AMArHOCTHYCCKUX MHCTPYMEHTOB Ul OLECHKU AUCHYHKIMH OPraHOB
pbI0. [y TMarHOCTHKY 3a00JIeBaHUI EYSHH UCTIONB3YIOT CIICHU(pHICCKUE
MapKepbl, BKIIOYAIONIHe (GepMEHTHBIH OJOK M3 acmapTaTaMHHOTpaHc(epa-
361 (AcAT), amanmHammHOTpaHc(hepassl (ANAT), menodHoit ¢ocdarassl
(LLLD).

B cBs3u ¢ 5TUM BO3HMKAET HEOOXOAUMOCTh B HCIIOJIb30BaHIUH COBPEMEH-
HBIX KJIMHHKO-OMOXUMHUYECKUX METOJOB JJIsi OLUEHKU (hU3HUOJIOTUUECKOTO
COCTOSIHHSI TIEYCHU PEMOHTHO-MATOYHBIX CTaJ pbIO, KyJIbTUBHPYEMBIX B
akBakyibType benapycu.
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2. COAEP)XAHME PBIBOBOJHO-TEXHOJIOT'HYECKOTI'O
OBOCHOBAHUA

ITocne momydeHWs W W3Y4YEHUS] WCXOAHBIX JAaHHBIX IUIAHUPYEMOT'O
MIPEANIPUSATHS. HEOOXOAUMO MPUCTYIHUTH K MOA00PY JIUTEPaTyphl, UCIIONB3Ys
TIpY 3TOM OMOIIHOrpaduIecKe ClIPaBOYHUKH, YICOHUKH, ydeOHbIe Tocoous,
MOHOTrpaduyu, CTaTbu U3 >KypHAJOB, HayYHbIX COOPHHUKOB, HOPMAaTHBHBIN
Marepuai " ap.

B mpomecce u3ydeHUs IHTEpaTyphl HEOOXOAMMO COCTaBHUTH IIIaH
paboTHl M KalleHOapHbIH rpaduK ee BBIIOIHEHWA. B TuiaHe HeoOXoanmo
yKa3aTh Ha3BaHUs pa3/ieNioB, MOJpa3AeioB. PacmonoxeHue pa3aenos peroo-
BOJHO-TeXHOJIOTHYECKOTO 000ocHOBaHUsA (PTO) momKHO OBITH MOAYMHEHO
JIOTHYECKOH TT0CTIeJOBATEIbHOCTH U3JIOKEHUS MaTepHana.

OO0s3aTenpHbI MUHUMYM cozepxanus PTO npuBeneH Hike.

1. CocrosiHMEe M TNEPCIEKTUBBI Pa3BUTHSl AKBAKYJIBTYPBI HAGHUPYEMBIX
0714 8bIpaAWUBAHUs BULIOB PHIO.

2. buonornyeckasi XapakTepUCTHKA 00beKma Gblpauu8anus.

3. IToka3arenu kayecTBa BOJHOI CpEBbI.

4. OnmucaHue TEXHOJOTHH pPabOTHl PBIOOBOAHOTO HHIYCTPHATIBHOTO
KOMIIEKCa.

4.1. TexHonmoruss BOCTIPOM3BOJICTBA W  BBHIPAIIUBAHUS  00Obekmda
BLIPAWYUBAHUSL.

4.2. Beibop u pacueT pHIOOBOAHBIX EMKOCTECH IS BBIPAIUBAHHS
00vexma GulpauUBaAnUL.

4.3. TexHONOTHsl KOPMJICHHSI U HCIIOJIb3yeMbIE KOpMa.

4.4. TexHONOTHS 3aMKHYTOT'O BOJJOCHA0XEHNS.

4.5. BetepuHapHO-caHUTapHbBIE NIPaBIJIa PHIOOBOIHOTO WHTYCTpHAIIh-
HOT'O KOMILJIEKCA.

4.6. [lepeueHp JOMOTHUTEIHHOTO 000PYIOBaAHHS.

5. I'padmaeckas 9acTs.

3axro4eHue.

Cnucok JIuTeparypsl.
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3. BBIIIOJTHEHUE OCHOBHBIX PA3JIEJIOB

3.1. CocTosiHue U MEPCIEKTHBBI PA3BUTHS AKBAKYJIBTYPbI
IJIAHUPYEMBIX /Il BBIPALIMBAHMS BHAOB PbIO

IlonmHOe Ha3BaHUE pa3fena OMNpPENeIEHO B TEXHUYECKOM 3aJaHUU U
JOJDKHO 3BydYaTb, HanmpuMep, Tak: «COCTOSHUE W TEPCHEKTUBBI Pa3BUTUS
aKBaKyJbTYpbl OCETPOBBIX pbIO» MK «COCTOSHHE W TEepPCIEKTHBHI pas-
BUTHSI aKBAKYJIBTYPBI JJOCOCEBBIX BHJIOB PBIOY.

B nannom pazgene PTO cnemyeT OTpasuTh COCTOSIHUE MHUPOBOM
aKBaKyJIbTYpsl M OOBEMBI BBIpAIMBAaHUS KOHKPETHOTO BHJIAa B COOT-
BETCTBUM C TEXHMYECKUM 3aJaHUEM B BHJAE TEKCTa, rpaMKoB, TaOnuI u
JFarpaMm.

Heob6xoanmo omucaTh COCTOSHHE M MEPCIIEKTUBBI PA3BUTHS aKBaKyIlb-
Typsl B benapycu, a Taxke He0OXOAUMOCTh BOCIIPOM3BOJICTBA M BBIPAIIH-
BaHMS KOHKPETHOTO BHA.

Jis noaroroBku ykazanHoro pasnena PTO pexkoMeHayeTces: moiab30BaThest
cTatucTUueckoil mHpopmaluen, pacnpocTpansemoil [1poJoBoIbCTBEHHON
u cenbckoxossiictBennon opranuzanueit OOH (FAOQO), a takxke copaepxa-
mieiicst B moamnporpamme 5 «Pa3purue priO0X03sSHCTBEHHON EATEITHHOCTI
TocynapcTBeHHOM mporpaMMbl «ArpapHbiii OusHecy Ha 2021-2025 roms
[1-6].

3.2. BuoJjoruyeckasi XapakTepuCTHKA 00beKma Gbipaueanus

INonHoe Ha3BaHme paszenia ONpeAenseTcs TEeXHHYECKUM 3aJaHueM MU
JIOJDKHO 3BY4aTh, HAIpUMeEDp, Tak. «bHomornueckas xapakTepuCTHKa CTep-
TAARY.

[Ipu onmcannM BHa ciexyeT yKa3aTh CUCTEMAaTHKY W JaTHHCKOE Ha3Ba-
HHUE, OCHOBHBIE Mopdoornyeckre nmpru3Haku. Heo0Xo1uMo yauTeIBaTh cre-
IUGUKY OMOJIOTHYECKHX OCOOEHHOCTEH PHIO MPH MPOMBIIIJICHHOM BBIpa-
IITMBAaHUM.

Heob0xoanmo Takxke OTMETHTh MECTO OOMTaHMSI B €CTECTBEHHOH cpere,
TEMI pOCTa, pa3Mephl, BO3PACT HACTYIJICHUS TOJOBOM 3pelOoCTH U Jp. B
IIPUPOJIE U B UCKYCCTBEHHBIX YCIOBHSAX.

Ocoboe BHUMaHHUE ClIelyeT yJIeNUTh OMOJIOTHH PaHHUX MEPUOJIOB XKH3-
HU: SMOPHOHAIBHOTO, MPEIMYMHOYHOTO, JTHYWHOYHOTO W MajbKOBOTO.
JlaTb ~ XapakTepUCTHKy  dSTamaM  pa3BHTHs,  yKa3aTb  Haumboiee
qyBCTBUTEIbHBIC CTaJUH, TPEOOBAHMUS Pa3BUBAIOLIETOCS IMOPHUOHA K yCIIO-
BUSIM CPEJIbl; JaTh MOP(OIOTHYECKYIO XapaKTEPUCTUKY MPEIIMIMHKAM, UX
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MOBEJCHUIO; YKa3aTh BO3PACT Iepexo/a Ha 3K30TCHHOE MHUTaHUe, MPO0I-
KHUTEILHOCTh CMEIIAHHOTO MUTAHHS, OOBEKTHI MMUTaHUS JIUYUHOK M MOJIO-
JIM, TEMII JINHEWHOTO U BECOBOTO POCTa U APYTUe YePTHI OMOJIOTHH.

B 3axmoueHue pasjena HE0OXOJMMO yKa3aTb, KAaKHUE YEpThl OMOJIOTHU
0o0beKTa BBIPAIIMBAHUS U Pa3BEACHHS ONPENEIISIOT BHIOOP TEXHOJIOTHYEC-
KOT0 TIpoIiecca aKBaKyIbTYpPHI.

3.3. loka3aTesin Ka4ecTBa BOTHOM Cpeabl

B nanHOM pasnene HeoOX0AMMO MPUBECTH THIPOXUMHUYECKUE MOKa3aTe-
JIU BXOJIAIICH BOJIBI, IOJYYCHHBIC B PE3YJIbTATE MMPOBEICHHOTO Pa3BEPHYTO-
IO aHajJM3a BOJBI M3 BOJOMCTOYHHKA, a TaK)Ke HOPMATHUBHBIE TOKa3aTesln
BXOJIsAIIEH BO/BI AJisl BEIOpaHHOTO 00BekTa BhipanmBanus (npui. 1). Jlate
3aKJIIOYEHHE O COOTBETCTBMHU KadecTBa BOJHOW CpEelbl, yKa3aHHOU B pe-
3yNbTaTax aHalli3a, HOPMATUBHBIM 3HAYCHUSAM. Buecmu npednosicenus o
Heobxooumocmu 00NOIHUMENbHOU nepeuyHol 6000H0020MOBKU
(HampuMep, TP MOBBIIICHHOW KOHIIEHTPAIINH KeJie3a B BOJIe HEOOXOIMMO
IIPOBECTH 00e3KeJIe3UBaHUE WM INPH TMOBBIIICHHOM COJEP’KaHUU B BOJE
MHUKPOOPTaHU3MOB — O30HHPOBaHUE U JIp.).

B pasnene Heo0XoAMMO ATk ONHCAaHHE OCHOBHBIX MapaMeTPOB BOIHOM
Cpeqsl, TAKUX KaK TeMIieparypa, pH, cojep:kaHue KUCIOpoIa, HATIYUE aM-
MHakKa, aMMOHUS, HUTPUTOB, HUTPATOB, Xkene3a u ap. CiexyeTr ykazaTh UX
3HaYCHUE, BIUSHUE HA BOIHBIC OPTaHU3MEBI, a TAK)KE JIeTAIbHBIC 3HAYCHUS
JUIsl BHIOpaHHOTO 00BEKTa aKBaKyJIbTYPHI.

[Ipu cocraBieHNN HOPMATHBOB KadyecTBa BOJHON cpelbl HEOOXOAUMO
MOJIb30BaThCsl PBIOOBOAHO-O0MOIOTHYECKMMI HOPMaMHU JAJISL 3KCIITyaTaluu
MPYJOBBIX U CaJKOBBIX X03sHCTB bemnapycu, yrBepxaenasiMu B 2008 roay
MUHHUCTEPCTBOM CEILCKOTO XO3SIMCTBA M MPOJOBOILCTBUS PecryOumku
benapycs.

3.4. OnucaHue TEXHOJIOTUU PAGOTHI PHIGOBOIHOIO
HHAYCTPUAJIBHOI0 KOMILJIEKCA

3.4.1. TexHoJI0rus1 BOCIPOU3BOJACTBA U BHIPALIMBAHMSA
00vbeKma evIpaUEaAnUA

[TomHOE Ha3BaHME MOApa3/eia ONPEACTICHO B TEXHUYCCKOM 3aJaHUN U
JOJDKHO 3BydYaTh, HampuMep, Tak: «TeXHOJorms BOCIPOM3BOJACTBA U
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BBIPALIUBAHUA CTEPIIAAN» WiN «TeXHOIOTHS BOCIIPOM3BOACTBA U BBIPAIIH-
BaHMA KaHAJIBHOTO COMa».

B nanHOM moxpaznene HE0OXOUMO JaTh IIOJIHOE ONHMCAaHUE TEXHOJIOTH-
YEeCKOro Ipolecca BBIPAIIMBAHUS W BOCIPOM3BOJCTBA BBHIOPAHHOTO 00B-
exTa. He3zaBucHMO OT BBIOpAaHHOTO 3aJaHMS CIEAYEeT ONMHCHIBATH MOJHBIH
TEXHOJIOTMUECKUH UK — OT MHKYOAIIUH 10 COAEPKaHUs MTPOU3BOAUTEICH
U TOJTyYEHUs MIOJIOBBIX POYKTOB.

Omoenvuvim 3a20106KOM B TIOApA3JENe CIEAyeT AaTh pacdeT HeoO-
XO/IMMOT0 KOJIMYeCTBa M OMOMAcChl OIUIOJOTBOPEHHOW HWKPBI, JINYHMHOK,
MaJIbKOB, MOJIOZIM TOBApPHOM PHIObI, OCHOBBIBASICH HA BBIIAHHOM 33/IaHHU U
PBIOOBOAHO-OMOIOTUYECKUX HOpMATUBax (puil. 2).

Ipumep pacuera 1. Pa3zpaboraTte pHIOOBOIHO-TEXHOIOTHIECKOE
000CHOBaHHME ISl CO3AaHKsI PHIOOBOTHOTO WHTyCTPUATIBHOTO KOMILIEKCA Ha
ocHoBe ¥Y3B MomHocThI0 150 T TOBapHOIO JIEHCKOTO OCETpa.

1. OnpenenuM KOHEYHOE KOJIMYECTBO TOBAapHOro (WITydHas macca —
1,5 kr) neHckoro ocerpa obuiei 6buomaccoit 150 T B rox;

150 000 xr / 1,5 xr = 100 000 mT. ToBapHOTO OCeTpa.

2. OnpenennM HEOOXOIUMOE KOIMYIECTBO M OOIIYI0 OHOMAcCCy MOJOIH
JIEHCKOTO oceTpa cpenHeit maccoir 100 T ¢ y4eTOM BBIKHBAEMOCTH JIO TO-
BapHoii maccer (1,5 kr) 90 %:

100 000 mr. - 100 % /90 % = 111 112 wir,;

111112 wr. - 0,1 kr =11 1112 kr= 11,1 T.

3. OmpenennuM HEOOXOANMOE KOJIMYECTBO U OOLIYI0 OMOMAacCy MajibKOB
JICHCKOTO oceTpa cpenHer Maccoil 10 T ¢ yueToM BBIKHBAEMOCTH 10 MOJIO-
au (100 r) 90 %:

111 112 mr. - 100 % / 90 % = 123 458 mir.;

123458 mir. - 0,01 kr = 12346 xr=1,23 1.

4. OnpenenM HEOOXOAMMOE KOJIMYECTBO M 00IIyI0 Onomaccy JIMYMHOK
JICHCKOT'O OCeTpa CpeHe Maccoi 1 I' ¢ y4eToM BBIKHBAEMOCTH JI0 MaJbKa
(10 r) 80 %:

123 458 mwr. - 100 % / 80 % = 154 323 mr.;

154 323 wr. - 0,001 kr = 154,3 kr.

5. OmpenennM HE0OX0IMMOE KOJIMYECTBO OILUIOIOTBOPEHHOM MKPHI JIEH-
CKOTO OCeTpa ¢ y4eTOM BbDKHBaeMocTH 10 JnauHKH (1 1) 30 %:

154 323 . - 100 % / 30 % = 514 410 wr.

IIpumep pacuera 2. Paspaborarh pbIOOBOTHO-TEXHOJIOTHYECKOE 000C-
HOBaHME IJIsI CO3JaHUs PBIOOBOJHOTO WHAYCTPHAIBHOTO KOMIUICKCA HA
ocHoBe Y3B i MpoM3BOJACTBA MUINEBON YePHONW MKPBI JIEHCKOTO OCETpA.

23



(MomHocTs npeanpusTus — 1 T mumeBoi depHOi UKpHL. JloCTImKeHHE I1a-
HOBO#M MOIIHOCTH — Ha 9-if roj1. MeTo/ mony4YeHus UKpbl — 3a001.)

1. CornacHo HOpMaTHBaM CaMKH OJHOTO BO3PacTa CO3PEBAIOT HEOIHO-
BpeMeHHO. OCHOBBIBAsICh Ha TTOKA3aTEIIAX JOJIU CO3PEBAOIINX CAMOK, pac-
CYHTAEM, YTO OT 1-i MapTHM BHIPAIMBAEMBIX CAMOK JUISl JOCTH)KEHHS I1ja-
HOBOTO TIOKa3areis B 1 T NHIIeBOi 4epHOH MKPBI HEOOXOJMMO MOTY4aTh:

ot 6-romoBukoB — 1 000 kr (ukper) - 12,5 % (mons co3peBarommx ca-
Mok) /100 % = 125 Kr ukpsI;

ot 7-rogoBukoB — 1 000 xr - 17,5 % / 100 % = 175 Kr ukpsi;

ot 8-rogoBukoB — 1 000 xr - 47,5 % / 100 % = 475 Kr uKpsl;

ot 9-rogoBukoB — 1 000 xr - 22,5 % / 100 % = 225 Kr UKpBI.

2. Y4uThIBasI, YTO BBIXOJ MKPBI OT UXTHOMAcchl cocraBisier 10 %, pac-
cyMTacM HEOOXOAUMYI OHOMAacCcy 6-TOMOBHKOB 1-ii MapTHH CaMoOK s
nosiydeHus 125 Kr ukpsl:

125 xr - 100 % / 10 % = 1 250 xr.

YuuteiBas, 4TO CO3pPEBAIOT, Kak MpaBuio, okoio 90 % camok crana,
a 10 % camoxk ocrtatoTcs MH(GEPTHIBHBIMY, IPOU3BEIEM pacueT HeoOXoau-
Mol Omomaccel 6-ronoBHKOB 1-i maptum camok ¢ yderom 10 % wmHbep-
THJIBHBIX CAMOK:

1250 kr +1 250 kr - 10 %/ 100 % = 1 375 kr.

3. OcymecTBisieM pacdeT HEOOXOAMMOTO KOJIMYecTBa 6-TONOBHKOB
1-if mapTum camoK:

1375kr/9 kr =153 mr.

4. lanee ¢ y4eToM BBDKMBAEMOCTH M CPEAHEH Macchl OCYILIECTBISIEM
TIOCJIEI0BATEINILHBIA pacyeT KOJINYecTBa U OMOMAacChl JIEHCKOTO OceTpa pas-
HBIX BO3PACTHBIX TPYII PEMOHTA Uil HOJYyYeHHsT HEOOXOAUMOro KoJude-
cTBa 6-TOJJOBUKOB 1-ii mapTuu caMoK:

153 wt. - 100 % /99 % = 155 wr. (5-ro0BUKH);

155 mt. - 7 kv =1 085 xr (5-TOHOBUKH);

155 w. - 100 % /99 % = 157 wrt. (4-romoBUKH);

157 mrt. - 5,5 kv = 863,5 kr (4-TOHOBUKH);

157 wt. - 100 % / 98 % = 161 1wr. (3-rog0BUKH).

5. Heobxomumo ydectb, uTo (B cpemHEM) B 3 TOJa y JIGHCKOTO OCeTpa
npu nomoiny Y 3M-AnarHoCTUKK OCYIIECTBISIIOT BHIOPAKOBKY CaMIlOB U3
oOmero craga pemoHrta. Kak mpaBmiio, IOJIOBOE COOTHOIIEHHE B JaHHOM
Bo3pacte cocraBisieT 60 (camkn):40 (caMIrsl). YUUTHIBas JaHHBIH TEXHOJIO-
THYECKUIT MOMEHT, OCYHIECTBHM II€PECUET KOJIMYECTBA 3-TOJOBHKOB pe-
MOHTAa:

161 wrt. + 161 mr. - 40 wrr. / 60 trr. = 269 mr. (3-rogoBUKHN).
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6. lanee mpogomwkaeM pacdeT OMOMACCH M KOJIIYECTBA JICHCKOTO OCET-
Pa pa3HBIX BO3PACTHBIX IPYIIIT PEMOHTA!

269 wir. - 4,5 kr = 1 210,5 xr (3-romoBUKH);

269 . - 100 % / 98 % = 275 wr. (2-TOJ0BUKH);

275 wr. - 3,0 kr = 825 kr (2-rooBUKN);

275 . - 100 % / 95 % = 290 1. (roJ0BUKH);

290 . - 1,5 xr = 435 Kr (ro0BHKH);

290 1mT. - 100 % / 90 % = 323 1wT. (6-MecsauHas MOJOJb);

323 wr. - 0,5 kr = 161,5 kr (6-MecsauHAS MOTIO/IB);

323 mr. - 100 % / 85 % = 380 . (4-MecsiuHast MOJIOB);

380 mr. - 0,1 kr = 38 kr (4-MecsYHAsT MOJIOAB);

380 mr. - 100 % / 75 % = 507 . (3-MecsiuHas MOJIOIb);

507 wr. - 0,05 xr = 25,35 kr (3-Mecs4Has MOJIO/IB).

7. lanee ¢ y4eToM BBEDKHBACMOCTH M CPEIHEH MAacChl OCYIIECTBUM IIO-
CJIeI0OBaTEIIbHBIM pacuyeT KOJINYeCTBa M OMOMACCHhI JICHCKOTO OCETpa pa3HbIX
BO3PACTHBIX TPYII IS MOJTYYCHUs] HEOOXOMMOro KojuyecTa 7-, 8- u 9-
TOJIOBUKOB |- MapTUu CaMoK.

8. CymmupyeM Heo0X0OAMMOE KOJIMYECTBO PEMOHTa JIGHCKOTO OCeTpa
Pa3HbIX BO3PACTHBIX IPYI IS 1-1 TAPTUM HKOPHOTO CTaja.

9. lns ompeneneHusl KOJAMYECTBa MapTHi MKOPHOIO CTajaa phid, HEoO-
XOIMMBIX ISl OCTMDKEHUS IIAHOBOW Macchl UKpHI (1 T/Tox), momydaemMoit
METO/IOM 3a00st Ha 9-1 TO/, COCTAaBUM TabIUIy MPOTHO3ZHOTO MPOU3BOACTBA
uKpbl (0Opaser Tabiuipl ykazan B npwi. 3). Kak BUAHO U3 JaHHbBIX, MPei-
CTaBJICHHBIX B TaOJHIIE, AT TOTO YTOOBI K 9-My TOIy pabOTHI IPEATPHUITUS
JOCTHYG IUIAHOBOTO TIOKa3aTeds B | T MKPBHI B TOM, HEOOXOIMMO CO31aTh
5 nmaptuit ukopHoro craza pei0. 3apbidienue Mmoayneil Y3B kaxmoii nocie-
JYIOIEH MapTHX OCYHIECTBISIIOT C MHTEPBAJIIOM B OJIMH TOJ IOCJIE 3apblO-
JICHHs mpeaplnymeit. Kaxxayto mapTuio BRIpAaIIMBAIOT B OTICIEHOM MOJIYJIC
V3B.

10. OcyuiecTBMM aHaJOTMYHBIE pacyeThl M0 KOJIWYECTBY M Ouomacce
BCEX BO3PACTHBIX TPYIIIT pEMOHTA [T 2—5-1 mapTHii UKOPHOTO CTaja.

IIpumep pacuera 3. Pa3paboraTrh pbIOOBOTHO-TEXHOJIOTHUECKOE 000C-
HOBaHHE I CO3JaHUS PHIOOBOTHOTO WHAYCTPHUAIBLHOIO KOMIUIEKCA Ha
ocHoBe Y3B s mpou3BOACTBa MUIIEBON YepHOU MKpHI cTepisian. (Mor-
HOCTb IpennpusTus — 1 T nuieBoil yepHoi UKphl. JJOCTH)KEHHE IIaHOBOM
MOIIIHOCTH — Ha 7-# To. MeTo MoTyYeH s MKPBI — MPIKU3HCHHBIH. )

1. CoryiacHO HOpMaTHBaM BBIXOJI OBYJIHPOBAHHOW MKPBI 3 CAMKH CTEp-
JSAA TIPH TIEPBOM CO3PEBAHUHM COCTaBUT § % OT MXTHOMACCHI, TPU IIO-
BTOPHOM co3peBaHuM — 12 %, Ipu TPETbeM M IOCIEIYIOIEM CO3PEBaHH-
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sx — 20 %. OcHOBBIBasiCH Ha IOKa3aTeje BBIXOAA HKPHI MPH MOBTOPHOM
cospeBanun (12 %), ocyIIecTBUM pacyeT HEOOXOIMMOro MPOTHO3HOTO KO-
JdecTBa U OrMoMacchl pabodero «JOHHOro» cTaja CTepIISII Ul HoTyde-
HUsL | T OBYIMPOBaHHOMN MKPHI IPHKU3HEHHBIM METOJIOM:

1000 kr - 100 % /12 % = 8 333,3 kr;

8333,3kr /3,0 kr=2 778 wir.

YuuTHIBasA, 4TO CO3pPEBAIOT, Kak IpaBmio, okoimo 90 % caMmok crana,
a 10 % camok ocraroTcss MH(EPTHILHBIMH, IPOU3BETEM pacyeT HeoOXoau-
MOTO TIPOTHO3HOTO KOJIMYECTBAa M OMOMACCHI paboduero «IO0HHOTO» cTaja
CTEpJISLAN AJIsL TOJY4YeHUst 1 T OBYJIMPOBAaHHON MKPBI MPUKU3HEHHBIM METO-
1oM ¢ yaetoM 10 % nH}epTUIbHBIX cCaMOK:

2778 wt. + 2 778 wr. - 10 %/ 100 % = 3 056 wT.;

3056 mr. - 3,0 kr =9 168 kr.

[Tpu npKU3HEHHOM METOJE HOYYEHHUS! UKPBI OT CTEPISIU CO3/aeTCs
«IOMHOE» CTamo, OT KOTOPOTO OCYIIECTBISIOT €XETOAHOE MOJIY4YEHHE HK-
pol. [ToaToMy noTpeOHOCTH B €KeroAHOM OOHOBIICHUH CTa/1a HU3Kast. B npanb-
HEWIIMX pacderax CIEXyeT Y4eCTb HEOJHOPOJHOCTh CO3PEBaHMSA CaMOK
OJIHOTO BO3pAacTa, a TaKkKe yBEIHMUYCHHE C KOJHMUYECTBOM HepecTa NMpOIeHTa
BBIXO/1a MKPBI OT UXTHOMACCHI.

2. YuuThIBasi, 4YTO CTAA0 CTEPJSAM HAYHET CO3peBaTh B 4 roja, ocyIie-
CTBHM pacueT MPOTHO3HOTO KOJMYECTBa M OMOMAacChl 4-TOJJOBHUKOB CTEp-
JSIIA C Yy4eTOM BBDKMBaEMOCTH (MCXO/s M3 HOPMATHBOB BBDKHBAEMOCTb
¢ 7-ro 110 4-ro roza magaer Ha 3 %):

3056 . - 100 % /97 % =3 151 wT.;

3151 mr. - 3,0 kr = 9 453 kr.

3. Oxupmaercsi, 4To B 4 roja nepssiid pa3 co3peet 12,5 % camok ot 00-
mero crajga. OcylecTBUM pacyeT IPOrHO3HOTO KOJMYECTBAa W OHMOMACCHI
CO3pEBIINX 4-TOJ0OBUKOB CAMOK CTEPJISI/IH:

3151 wr. - 12,5 % /100 % = 394 wrt.;

394 mr. - 3,0 kr =1 182 k.

4. Ilpy HOpPMaJBHBIX YCJIOBHSX Yy IEPBOCO3PEBAIONINX CAMOK OTBET Ha
HMHBEKLHUIO MPENaparoB, CTUMYIHPYOMUX HepecT, cocTaBUT 80 %. Takum
00pa3zoM, KOJIMYeCTBO U OnomMacca 4-TOJIOBUKOB CaMOK CTEpPJISIIHU, NEpBbIN
pa3 JaroluX OBYJIMPOBAHHYIO HKPY, COCTaBHT:

394 mr. - 80,0 % / 100 % = 315 mwr.;

315 mwr. - 3,0 kr = 945 kr.

5. Tlpy HOpPMAJBHBIX YCIOBHUSIX Yy IEPBOCO3PEBAIOIIMX CAMOK BBIXO[
OBYJIMPOBAHHOM MKpPBI OT MXTHOMACCHI COCTaBHUT 8 %. Macca UKpsI y mep-
BOHEPECTAMINXCS 4-TOJOBUKOB CAMOK CTEPIISIIN COCTaBHT:

945 kxr - 8% / 100 % = 75,6 kT.
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Takum oOpa3zom, Ha 4-if Tox paboTHI MPEANIPHUATHSI Macca MOIydaeMOoi
HKpPBI COCTaBUT 75,0 KI.

6. PaccunTaeM mnporHo3Hoe KOJMYECTBO M OHOMAacCy S5-TOIOBHKOB
CTEpJISIN C YIETOM BBDKHBAEMOCTH:

3151mr. - 99 % /100 % =3 119 wr.;

3119 wr. - 3,0 kr =9 357 kr.

7. Ha 5-# rox oxumaeTcs, 4TO MEPBBIH pa3 cospeer 22,5 % camMok ot
obmero craga. OCyImIecTBIM pacdeT IPOTHO3HOTO KOTHUYECTBA i OMOMACCHI
TIEPBOCO3PEBAIONINX 5-TOOBUKOB CAMOK CTEPIIA/IH.

3119 wr. - 22,5 % /100 % = 701 mr.;

701 mmr. - 3,0 kr =2 103 kT.

8. IIpu HOpMAJBHBIX YCJIOBHAX Yy MEPBOCO3PEBAIOIINX CAMOK OTBET Ha
HMHBEKIHIO TIPenaparoB, CTUMYIHPYOUNX HepecT, cocTaBUT 80 %. Takum
00pa3oM, KOJIMYECTBO U OMOMacca 5-TOJIOBUKOB CaMOK CTEpPJISIH, MEPBBII
pa3 Jarouux OBYJIMPOBAHHYIO HKPY, COCTABHT:

701 mr. - 80,0 % / 100 % = 560 mt.;

560 mr. - 3,0 kxr = 1 680 kr.

9. Ilpy HOpPMAaJNBHBIX YCIOBHUSIX Yy IEPBOCO3PEBAIOLIMX CAMOK BBIXOJ
OBYJINPOBAHHOM MKpPBI OT MXTHOMAcChl COCTaBHUT 8 %. Macca MKpHI y 1mep-
BOHEPECTAIINXCS 5-TOJJOBUKOB CAMOK CTEPJISIIN COCTaBHT:

1680 kr - 8% /100 % = 134,4 xr.

10. B MHTEHCHBHBIX XO3SCTBaX CaMKH CTEpJISIAM HEPECTATCS €xkKe-
rogHo. Paccumraem KkommuecTBO M OMOMAacCy IOBTOPHO HEPECTALIMXCS
(mepBHIit HepecT — B 4 rojia) CaMOK C Y4€TOM BBDKMBAaEMOCTH, a TaK)Ke Mac-
Cy MOJIy4aeMOH OT HHMX MKpBI C YUYETOM BO3PACTAOLIEr0 BBIXOJA OBYIHPO-
BaHHOM UKPBI:

- paccuuTaeM KOJIMYECTBO U OMOMACCY CaMOK:

394 mr. - 99 % / 100 % = 390 1ur.;

390 mr. - 3,0 kr =1 170 xr;

- paccyuTaeM KOJINYECTBO M OMOMAacCy phIO, OTBETHBIINX HA HHBEKIIHIO
(mpu moBTOpHOM Hepecte — 90 %):

390 mr. - 90 % /100 % =351 wr.;

351 mr. - 3,0 xr =1 053 kr;

- paccuuTaeM Maccy HKpbl (IIpH MOBTOPHOM HEPECTE BBIXOJ HMKPHI OT
uxTromaccel — 12 %):

1053 kr - 12 %/ 100 % = 126,3 xr.

11. PaccunTaem Maccy moixy4aeMoOi MKpHI Ha 5-i To1 pabOThI IPeIpH-
STUSL C YYETOM pe3yJIbTaToOB IOJYYEHHsS MKPHI OT NEPBOHEPECTSAIIMXCS U
MTOBTOPHO HEPECTSIIUXCS CaMOK:
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134,4 xr ukps! (OT mepBOHepecTAmUXCS caMok) + 126,3 kxr ukpsl (0T
MTOBTOPHO HEPECTSIIUXCS caMOK) = 260,7 Kr.

12. PaccunTaeM NpPOrHO3HOE KOJWYECTBO M OHOMaccy 6-TOJOBHUKOB
CTEPIISIN C yIETOM BBDKHBAEMOCTH:

3119 wr. - 99 % /100 % = 3 087 wrt,;

3087 mt. - 3,0 kr =9 261 kr.

13. Ha 6-it ron oxumaeTcs, 4TO MEPBBINA pa3 co3peeT 52,5 % caMok ot
obmero craga. OCyImIeCTBIM pacdeT IPOTHO3HOTO KOTMYECTBA M OMOMACCHI
MIEPBOCO3PEBAIOINUX 6-TOJOBUKOB CAMOK CTEpPIISNU!

3087 wr. - 52,5 % /100 % =1 620 wwr.;

1620 mr. - 3,0 kr =4 860 xr.

14. TIpn HOpMaNBHBIX YCIOBHUSX Y MEPBOCO3PEBAIOLINX CAMOK OTBET Ha
HHBEKIHIO TPENaparoB, CTUMYIHPYOUX HepecT, cocTaBUT 80 %. Takum
00pa3zoM, KOJIMYECTBO U OMoMacca 6-TOOBUKOB CaMOK CTEPIISIH, NEPBBIN
pa3 JaloUMX OBYJIHUPOBAHHYIO HUKPY, COCTaBUT:

1620 wr. - 80,0 % /100 % =1 296 mir.;

1 296 mr. - 3,0 kr = 3 888 «kr.

15. Ilpn HOpMaJbHBIX YCIOBHSAX Y IEPBOCO3PEBAIOIINX CaMOK BBIXOJ
OBYJIMPOBAHHON MKPBI OT UXTHOMACCHI COCTaBHUT 8 %. Macca HKpHI y mep-
BOHEPECTAIINXCS 6-TOJJOBUKOB CAMOK CTEPIISIIA COCTaBHT:

3888 «kr - 8% /100 % =311,0 kr.

16. Paccuntaem KonM4YecTBO M OMOMacCy IOBTOPHO HEPECTSIIUXCS
(mepBBIit HepecT — Ha 5-# roj) caMOK C y4eTOM BBDKMBAEMOCTH, a TaKKe
Maccy MoJIy4aeMoi OT HUX MKPBI C y4€TOM BO3PACTAIOUIEro BBIX0Ja OBYJIH-
POBaHHOMU UKPBI:

- paccuuTaeM KOJMYECTBO M OMOMAcCy CaMOK:

701 mr. - 99 % /100 % = 694 wr.;

694 mr. - 3,0 xr = 2 082 kr;

- paccyuTaeM KOJIWYECTBO M OMOMAcCy pbIO, OTBETHBIINX HA WHBEKIIHIO
(mpu moBTOpHOM Hepecte — 90 %):

694 mrr. - 90 % / 100 % = 624 wrr.;

624 mr. - 3,0 kr = 1 872 kT;

- paccyWTaeM Maccy HKpHI (IPH MMOBTOPHOM HEPECTE BBIXOA HUKPHI OT
uxTromaccel — 12 %):

1872 kr - 12 % /100 % = 224,6 xr.

17. PaccuntaeM KONMMYECTBO W OWOMAaccy HEOTHOKPATHO HEPECTUB-
mmxcs (MepBbI HEepecT — B 4 T0/a) CaMOK C Y4E€TOM BBDKHBAaeMOCTH, a
TaKKe Maccy I0JIy4YaeMOoW OT HUX MKPBI C YUYETOM BO3PAcTArOLIEr0 BBIXO/A
OBYJINPOBAHHOM UKPBHI:

- paccuuTaeM KOJMYECTBO U OMOMACCY CaMOK:
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390 mr. - 99 % /100 % =386 wr.;

386 mr. - 3,0 kr =1 158 kr;

- paccuuTaeM KOJIMYECTBO U OnomMaccy pbl0, OTBETHBIINX Ha MHBEKIIUIO
(mpu TpeTheM U mocheayroneM Hepectax — 99 %):

386 mir. - 99 % / 100 % = 382 wr.;

382 mt. - 3,0 kr = 1 146 xr;

- paccuuTaeM Maccy MKphl (IIpH TPETbEM M MOCIEAYIOLIEM HepecTax
BBIXOJ] HKPBI OT uxTHOMacchl — 20 %):

1146 xr - 20 % / 100 % = 229,2 xr.

18. PaccunTaeM Maccy moirydaeMoii HKphI Ha 6-if Tox paboTHI Ipeanpu-
SITUS C YIETOM PE3YJIbTATOB TOIyIECHHUSI UKPBI OT IIEPBOHEPECTSIIIUXCS, TI0-
BTOPHO HEPECTSIIUXCS U HEOJHOKPATHO HEPECTUBIINXCS CAaMOK:

311,0 xr ukpsl (0T IEepBOHEpECTAIIUXCS caMOK) + 224,6 KI' UKpHI (OT
MIOBTOPHO HEPECTAMMXCS caMoK) + 229,2 Kr HKpHI (OT HEOJHOKpPATHO He-
pECTUBIINXCS caMOK) = 764,8 KI' HKpHI.

19. Ha 7-ii rox oxupmaercsi, 4TO MEPBBIH pa3 CO3PEIOT OCTABLIMECS
12,5 % camok ot o6mero craga. OCyIIeCTBHM pacyeT MPOrHO3HOTO KOJIHU-
4yecTBa M OMOMacChl MEPBOCO3PEBAIOIINX 7-TOAOBUKOB CAMOK CTEPIISIIN:

3056 wr. - 12,5 % /100 % = 382 1ur.;

382 mr. - 3,0 xr = 1 146 kr.

20. I1pn HOpMaJIBHBIX YCIIOBUSX Y TE€PBOCO3PEBAIONINX CAMOK OTBET Ha
HMHBEKIHNIO MPENapaToB, CTUMYIHPYOMUX HepecT, cocTaBUT 80 %. Takum
00pa3zoM, KOJIMYECTBO U OMoMacca 7-TOJIOBUKOB CaMOK CTEPIISIIH, NEPBBINA
pa3 JaoUMX OBYJIHPOBAHHYIO HUKPY, COCTaBHT:

382 . - 80,0 % / 100 % = 305 murT.;

305 mr. - 3,0 kr = 915 kr.

21. Ilpu HOpMaNbHBIX YCJIOBHSX Y MEPBOCO3PEBAIOIIMX CAMOK BBIXOJ
OBYJIMPOBAHHOM MKpPBI OT MXTHOMACCHI COCTAaBUT 8 %. Macca UKpbI y IepBo-
HEPECTSMUXCS 7-TOJTOBIUKOB CAMOK CTEPIIAIN COCTABUT:

915 kr - 8 % /100 % = 73,2 kr.

22. PaccunTaeM KOJIMYECTBO M OHMOMaccy HOBTOPHO HEPECTSIIUXCS
(epBBIN HepecT — Ha 6-if TOJ) CaMOK C yYeTOM BBDKMBAEMOCTH, a TaK¥Ke
Maccy IoJIy4aeMoi OT HUX MKPBI C y4€TOM BO3PACTAIOLIEro BBIXOJa OBYIIH-
POBaHHOW MIKPBI:

- paccynTaeM KOJIMYECTBO M OHMOMaccy CaMoK:

1620 . - 99 % /100 % = 1 603 mt.;

1 603 . - 3,0 kr = 4 809 kr;

- paccuuTaeM KOJIMYECTBO U OnoMaccy pbl0, OTBETHBIINX Ha HHBEKIIUIO
(ipu oBTOpHOM Hepecte — 90 %):
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1603 mwr. - 90 % /100 % = 1 442 mr.;

1442 wr. - 3,0 kr = 4 326 kr;

- paccuuTaeM Maccy HKpbl (IIpH MOBTOPHOM HEPECTE BBIXOJ HMKPHI OT
uxTuomaccol — 12 %):

4 326 kr - 12 % / 100 % = 518,7 «r.

23. PaccunTaeM KOJMMYECTBO M OMOMacCy HEOJHOKPATHO HEPECTHBIIMX-
cs1 (TIepBBIA HEpPECT — Ha 5-1 T0/1) CaMOK € Y4eTOM BBIKMBAEMOCTH, a TaKkKe
Maccy MOIy9aeMoi OT HUX HKPBI C YI€TOM BO3PACTAIOIIET0 BBIXO/a OBYIIH-
POBAaHHOW MIKPHI:

- paccuuTaeM KOJIMYECTBO U OHoMaccy:

694 mr. - 99 % /100 % = 687 wr.;

687 mr. - 3,0 kxr = 2 061 kr;

- paccuuTaeM KOJIMYECTBO U OMoMaccy pbl0, OTBETHBIIMX Ha MHBEKLIHUIO
(mpu TpeTheM u mocIeayonieM Hepectax — 99 %):

687 wr. - 99 % /100 % = 680 mrT.;

680 wr. - 3,0 xr = 2 040 kr;

- paccuuTaeM Maccy MKpbl (IIpH TPETheM U MOCIEAYIOLEM HepecTax
BBIXOJ] HKpPBI OT uxTroMacchl — 20 %):

2 040 xr - 20 % / 100 % = 408 xr.

24. PaccunTaeM KOJMUYECTBO M OMOMacCy HEOJHOKPATHO HEPECTHBIIMX-
cs1 (TIepBBId HepecT — Ha 4-1 TO/1) CaMOK € Y4eTOM BBIKMBAEMOCTH, a TAKKe
Maccy IoJIy4aeMoi OT HUX MKPBI C y4€TOM BO3PACTAIOUIEro BBIX0Ja OBYIIH-
POBAaHHOW MKPBI:

- paccuuTaeM KOJIMYEeCTBO U Guomaccy:

386 mrt. - 99 % /100 % =382 wr.;

382 mr. - 3,0 kr = 1 146 kr;

- paccyuTaeM KOJIMYECTBO M OMOMACCy PBIO, OTBETHBIINX HA MHBEKIIHIO
(Ipu TpeThEM U MOCEAyIOMmEM HepecTax — 99 %):

382 mr. - 99 % /100 % = 378 r.;

378 mr. - 3,0 kxr =1 134 kr;

- paccuuTaeM Maccy MKphl (IIpH TPETbEM M MOCIEAYIOUIEM HepecTax
BBIXOJ] HKpPBI OT uxTHOMacchl — 20 %):

1134 kr-20% /100 % = 226,8 xr.

25. PaccunTaem Maccy moiy4aeMoil MKpbl Ha 7-# rox paboThl MpearpH-
STHS C YYE€TOM PE3yJIbTaTOB MOJYYCHUS] UKPbI OT TIEPBOHEPECTSIIIMXCS, 110-
BTOPHO HEPECTSIIUXCS U HEOAHOKPATHO HEPECTHBIIMXCS CAMOK:

73,2 Kr UKpHI (OT MEPBOHEPECTSIIMXCS caMOK) + 518,7 kr ukpsl (0T 1mo-
BTOPHO HEPECTSIIUXCS CaMOK C MEpBBIM HepecToM Ha 6-i rom) + 408 kr
UKpbI (OT HEOJHOKPAaTHO HEPECTUBINMXCS CaMOK C TEPBBIM HEPECTOM HA
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5-it Trox ) + 226,8 Xr HKPHl (OT HEOTHOKPATHO HEPECTUBIIMXCS CAMOK C
TIepBBIM HepecToM Ha 4-ii rox) = 1 226,7 Kr UKpBL.

26. PacuetHast macca mosyyaemoit ukpsl (1 226,7 kr) npeBbinaet Heo6-
xoaumyto Maccy (1 000 xr). B cBs3u ¢ 3THM paccyWTacM MONPABOYHBIN
KOA(PUIIUCHT:

1000 xr/ 1 226,7 xr = 0,813 860 391 504 353.

JaHHbI TONMPaBOYHBIA KOAI(PQOUIMEHT HEOOXOAMMO NPHUMEHATH MPHU
JATBPHEWITNX pacyeTax, B KOTOPHIX OyIyT HMCIIONB30BaThCS PACCUUTAHHBIC
KOJIMYEeCTBO M OMoMacca MaTOYHBIX CTaj cTepisimd. Hampumep, ocyrie-
CTBUM pacdeT HeoOXOJANMOTO MPOTHO3HOTO KOJIMYECTBA U OMOMacchl pabo-
Yero «I0HHOTO» CTaja CTePIAIHN I ONMYYeHUs | T OBYIHMPOBAHHOW UKPHI
MIPWKU3HEHHBIM METOZOM C YUETOM ITOIPAaBOYHOTO Koddduinenra:

1000 kr - 100 % - 0,813 860 391 504 353 /12 % = 6 782,1 «r;

6 782,1 kr/ 3,0 kr = 2 260 mt.

27. PaccuntaeM KOJIMYECTBO U OroMaccy 3-TOJIOBHKOB PEMOHTHOTO CTa-
Jla CaMOK CTEPJISIIU ¢ YYETOM MOIPABOYHOTO Ko HUIHeHTa:

3151 . - 100 % - 0,813 860 391 504 353 /98 % =2 617 wrt.;

2617 wr. - 2,0 xr =5 234 kr.

28. PaccunTaeM KONMMYECTBO U OroMaccy 2-TOIOBHKOB PEMOHTHOTO CTa-
Jla CAMOK CTEpIIAIH:

2617 wr. - 100 % /95 % =2 755 wr.;

2755 mr. - 1,5 kr =4 132,5 kr.

29. HeoOxoauMmo ydecTh, 9TO (B CpelHEM) B 2 Tola y CTEPIISAH C TIO-
MotIbio Y3U-11arHoCTUKH OCYIIECTBISIIOT BEIOPAKOBKY CAMIIOB U3 O0IIEro
crana pemoHTa. Kak mpaBuiio, 1mojioBoe COOTHOIICHHUE B JAHHOM BO3pacTe
coctapisieT 60 (camkn):40 (camibl). YUUThIBasE JaHHBIA TEXHOJIOTHUYECKUN
MOMEHT, OCYIIECTBUM IEPECUET KOJIMYECTBA U OMOMACChI 3-TOJ0OBUKOB pe-
MOHTA!

2 755 wr. + 2 755 wr. - 40 mr. / 60 wr. = 4 592 mr.;

4592 mwir. - 1,5 xr = 6 888 kr.

30. [Jaymee mpoJODKUM pacueT KOJIUYECTBA U OMOMACCHI CTEPIISAH pas-
HBIX BO3PACTHBIX TPYIIT PEMOHTA!

4592 - 100 % /90 % =5 103 wT. (roJOBUKH);

5103 mir. - 0,8 kr =4 082,4 kr (rog0BUKN);

5103 - 10 % /80 % =6 379 uir. (6-Mecs4Hast MOJIOAD);

6 379 wr. - 0,3 kv =1 913,7 kr (6-MecsiuHAas MOJIOIB);

6 379 m. - 100 % / 70 % = 9 113 wt. (10-rpamMmmoBasi MOJIOAB);

9 113 wr. - 0,01 kr = 91,13 xr (10-rpammoBast MOJIOAB);

9 113 wr. - 100 % /70 % = 13 019 wT. (rpaMMOBasi MOJIOAb);
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13 019 mt. - 0,001 xr = 13 kr (rpaMMOBast MOJIOIb);

13 019 wrr. - 100 % / 50 % = 26 038 1. (1-1HEBHAS THYHHKA);

26 038 mrr. -+ 100 % / 30 % = 86 794 mit. (OIIOMOTBOPEHHBIX HKPHHOK
nepen MHKyOauuei).

Ipumep pacuera 4. PazpabotaTh prIOOBOIHO-TEXHOJIOTHYECKOE 000C-
HOBaHME JUIsl CO3/IaHHsl MAaTOYHOTO PBIOOBOJHOTO MHAYCTPHAILHOTO KOM-
IUIeKca Ha ocHOBe Y3B mo mpom3BOACTBY MOCAJOYHOTO MaTepuaia appu-
KaHckoro coma. (MomHocTs npeanpusatus — 100 Teic. wWT. pbIbONOCaT0Y-
Horo matepuana. Koneunas Macca nocajounoro matepuaia — 100 r.)

1. Onpenenum KOHEYHYIO OMOMAaccy MOCaJ0YHOro Matepraia adpuKaH-
ckoro coma obmum konmaectBoM 100 000 mT. ppIOOMIOCaZOYHOTO MaTepH-
ana cpenneit maccoit 100 r:

100 000 mur. - 0,1 xr = 10 000 kr.

2. OnpenenuM HEOOXOIUMOE KOJIMYESCTBO M OOIIYI0 OHOMAcCCy MOJIOIH
apprUKaHCKOTO coMma cpenHei maccod 10 T ¢ y4eToM BBDKHBAEMOCTH JIO
nocanoynoro marepuana (100 r) 90 %:

100 000 rur. - 100 % /90 % = 111 112 wrT.;

111 112 wir. - 0,01 kr=1 111,12 kr.

3. OnpenennM HEOOXOIUMOE KOJIMYECTBO M OOIIYI0 OHMOMAaccy MOJOAH
adpUKaHCKOTO coMa cpeaHel mMaccoil 1 T ¢ yueToMm BbeDKMBaeMocTu 10 10-
rpamMoBoit Mmoo 70 %:

111 112 mr. - 100 % / 70 % = 158 732 mir.;

158 732 wr. - 0,001 kr = 158,732 kr.

4. OnpenenyM HEOOXOAMMOE KOJIUYECTBO OJHOJHEBHOW JIMUMHKH ad-
PUKAaHCKOTO COMa C YYETOM BBDKHBAEMOCTH 1O |-TpaMMOBOHM JIMYHHKH
70 %:

158 732 wir. - 100 % / 70 % = 226 760 rr.

5. OnpenennM KOIHYECTBO M OMOMACCY UKPHI I HHKYOAIlH C Y9eTOM
00ImIero mporeHTa omioAoTBopeHns U BoikieBa 50 % (B 1 r ukphI B cpea-
HeM 750 UKpUHOK):

226 760 - 100 % / 50 % = 453 520 ur.;

453 520 mrr. / 750 m/r = 0,6 Kr.

6. Ompenennm Gromaccy M KOJMYECTBO PabodMX CaMOK apUKaHCKOTO
coMa ¢ ya9eToM BbIXoa UKpbI 10 % oT OMOMacchl CaMKH:

0,6 xr -100 % /10 % = 6 kT;

6 kr/ 1 kr = 6 mir.

7. OnpenennM KOJIMYECTBO M OMOMAaccy CaMOK C Y4ETOM pE3epBHOTO
3amaca (20 %):

6 wr. + 6 wr. - 20 % / 100 % = 8 wr.;

8 mr. - 1 kr = 8 xr.
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8. OnpenennM oO1Iee KOIMYECTBO W OMOMaccy MpOM3BOIUTENEH (cam-
KU + CaMIIbl):

8 wr. + 8 mr. = 16 mwirt.;

16 wr. - 1 kr = 16 kr.

9. OmpenennM HE0OX0MMOE KOJIMYECTBO U OMOMaccy peMOHTHOTO CTa-
na:

16 wr. - 2 =32 wr.;

32 mr. - 1,0 kxr = 32 kr.

[pumep pacuera 5. PazpaboraTh prIOOBOIHO-TEXHOJIOTHIECKOE 000C-
HOBaHME UISl CO3JaHMs PHIOOBOIHOTO MHIYCTPHAIBHOTO KOMIUIEKCA Ha OC-
HOBe V3B mis mpon3BOICTBa MUIIEBOW KPacCHON MKPBI PaxyKHOU (opemn.
(Momnocts npeanpustus — 1 000 kr nummeBoit kpacHO! HUKpHI. JJocTmke-
HUE IUIAHOBOX MOINHOCTU — Ha 5-# rof. MeTton momydeHusl UKphl — NpU-
KU3HCHHBIH. )

1. OcymecTBUM pacyeT KOJIMYECTBA HKPBI JJI JTOCTHKEHHUS IJIAHOBOM
MoIHOCTH Ha ypoBHe 1 000 Kr muieBoi KpacHOM HKPHI:

1000 kr - 1 000 =1 000 000 r;

1000 000 r - 20 mrt. (kosmuectBo UKpsI B 1 ) =20 000 000 mr.

2. Pagyxnas dopens HepecTuTes ¢ 2-T0 roga. Cpok HCHONIB30BaHUs Ma-
TOYHOTO cTaja — 4 roxa. Mkpa, mosrydeHHast OT IIEPBOTO HEpecTa, B OIUIO-
JOTBOPEHHHN HE MCHOJIB3YETCs, HO €€ MOXHO MCIOJIB30BaTh ISl TTOJTydSHUS
numeBoil nkpel. Taknum 00pa3oM, B MOJIYYEHHH THIIEBOW MKPHI OyAyT HC-
MOJIb30BaThCs 4 BO3pACTHBIC JIMHUH CaMOK — 2-, 3-, 4-, 5-romoBuku. Ocy-
IIECTBUM pacueT pa3felieHHs IulaHa oOIiel MoTpeOHOCTH MHUIIEBOW MKPHI
Ha BCE BO3PACTHbIE JIMHUU CAMOK MaTOYHOTO CTaja!

20 000 000 mt. /4 =5 000 000 1.

3. OcyIecTBUM pacyeT HEOOXOMUMOIrO KOJUYECTBA U OMOMACCHI
5-TOZOBUKOB MAaTOYHOTO CTajga CaMOK, YYHTHIBAs, YTO CPETHsS pabodas
IJIOJJOBUTOCTH caMOK cocTaBUT 2 000 mT. HKpUHOK Ha | KT MXTHOMACCHI:

5 000 000 mrr. / 2 000 mmr. = 2 500 xr;

2500 xr /2,7 xr = 926 mr.

4. OcyniecTBUM pacueT HEoOXOJUMOro KOJHMYecTBA W OMOMACCHI
5-TOJIOBUKOB MaTOYHOTO CTaJla CaMOK ¢ yueToM pesepBa (50 %):

926 wr. - 50 % / 100 % + 926 wr. = 1 389 wir.;

1389 kr - 2,7 kr = 3 750,3 kr.

5. OcymiecTBUM pacueT HEeoOXOAMMOTO KOJIMYeCcTBAa W OHOMAcChl
4-rolIOBUKOB MaTOYHOI'O CTaJla CaMOK, YYHTHIBas, 4YTO CpexHsst padouas

IJIOJOBUTOCTH caMOK cocTaBUT 2 000 mT. HKpUHOK Ha | KT HXTHOMACCHI:
5000 000 wr. / 2 000 wt. = 2 500 kT;

33



2500 kr/2,2 xr=1 137 wr.

6. OcyIiecTBUM pacyeT HEOOXOMUMOTrO KOJUYECTBA U OHMOMACCHI
4-ro0BHKOB MaTOYHOT'O CTaJla CaMOK C ydeToM pesepsa (50 %):

1137 wr. - 50 % /100 % + 1 137 mrr. = 1 706 wr.;

1706 xr - 2,2 xr = 3 753,2 kr.

7. OCyIIECTBUM pacyeT HEOOXOIUMOr0 KOJIMYECTBA H OHOMACCHI
3-TOZOBUKOB MAaTOYHOTO CTaga CaMOK, YYWUTHIBAs, YTO CPETHsS padodas
IJIOJJOBUTOCTH caMOK cocTaBUT 2 000 mIT. UKpUHOK HA | KT UXTHOMACCHI:

5000 000 wmrr. / 2 000 mrr. = 2 500 kr;

2500 kr/ 1,8 kr=1 389 mir.

8. OcymiecTBUM pacyeT HEOOXOIUMOTO KOINMYECTBA W OMOMACCHI
3-TOJI0OBUKOB MaTOYHOTO CTajJa CaMoK ¢ yueToM pesepsa (50 %):

1389 mmr. - 50 % / 100 % + 1 389 . = 2 084 1ur.;

2084 kr - 1,8 kr =3 751,2 kr.

9. OcymiecTBUM pacdeT HEOOXOIUMOrO KOJIMYECTBA H OHOMACCHI
2-TOZIOBUKOB MAaTOYHOTO CTaJa CaMOK, YYUTHIBas, YTO CPEIHssI pabodyas
IJIOJOBUTOCTH caMOK cocTaBUT 2 000 1IT. UKPUHOK Ha 1 KT UXTHOMACCHI:

5000 000 mt. / 2 000 wr. = 2 500 KT}

2500kr/1,5kr=1 667 mr.

10. OcyirecTBUM  pacyeT HEOOXOMUMOIO KOJUYECTBA U OHMOMACCHI
2-TOIOBUKOB MaTOYHOTO CTa/Ia CaMOK ¢ yaeToM pesepsa (50 %):

1667 mr. - 50 % /100 % + 1 667 mt. = 2 501 1wr.;

2501 kr - 1,5kr=3 751,5 kr.

11. B 2 roga BO3MOXHO OCYIIECTBIISTH ONpEAENICHUE Moja pagyKHOU
(openu 1Mo BHEIIHUM TPH3HAKAM U BEIOPAKOBBIBATH caMmIlOB. OCyIIeCTBUM
pacueT GHOMACChl U KOJHUYECTBA 2-TOJOBUKOB PEMOHTHO-MAaTOYHOIO CTaza
paxyxHOU QOpeNH, YIUTHIBAs TOJIOBOE COOTHOIICHUE Cpeau 0coOeil oTHO-
ro Bo3pacTa u npoucxoxaenus 1:1:

2 501 mr. + 2 501 mr. = 5 002 mr.;

5002 mrt. - 1,5 kr =7 503 kr.

12. OcymiecTBUM pacdeT OMOMAcChl M KOJIMYECTBA PEMOHTHOIO CTana
pamyxHO#M (Oopesn pa3sHbIX BO3PACTHBIX TPYIIIL:

5002 mrr. - 100 % /90 % =5 558 wt. (ro0BUKH);

5558 wr. - 1,0 kr = 5 558 Kr (ro10BUKN);

5558 wt. - 100 % / 70 % = 7 940 mt. (50-rpaMMoBast MOJIOJ);

7 940 wr. - 0,05 kr = 397 kr (50-rpaMMoBast MOJIOB).

13. CoctaBuM u paccurtaeM rpaduk MPOM3BOJICTBA C JIOCTHIKCHHUEM
mranoBoi momaoct B 1 000 kr (20 000 000 1mrT.) MUIIeBo#i KpacHON UKPBI
Ha 5-i rox.

PesynbraTel BHECEM B Tabnuily (IpuMep yKasaH B mpui. 4).
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3.4.2. BoiGop u pacuer pbIOOBOIHBIX eMKOCTEl
JIS1 BHIPAIMBAHUS 00bEKMa 8bIpAUUGAHUSA

[onHoe Ha3BaHWe MoApa3fesia ONPENeNICHO B TEXHUYECKOM 3aJaHHU U
JIOJDKHO 3BydYaTh, Hampumep, Tak: «BvlOop u pacder pbIGOBOIHBIX
€MKOCTEH JJIsl BRIPAIMBAHUS JICHCKOTO OCETpay.

OcHOBBIBasACh Ha pacyerax B pazjeine «TexHOJI0rusi BOCIPOU3BOJICTBA U
BBIDAIMBAHHS  00beKMa  bIpAWUEAHUA», BBIIAHHOM  TEXHHYECKOM
3aJ]aHUM, PHIOOBOJHO-OMOJIOTHYECKUX HOPMATHBAaX M CIIEKTPE IHUTaHUs
BBIOPaHHOTO 00BEKTA, HEOOXOIUMO OCYIICCTBUTH HANOOJIEE PaIlHOHAIBHBIN
BBIOOp OacceifHOB JUI BBIpAINMBAHMSA, aTh MX H300paKCHHE U paccuu-
mams UX KOIMIECTBO.

Pa3mepsl pHIOOBOJHBIX €MKOCTEW JJsi pacueToB yKa3aHbl B MpHIL. 5.
MOXHO CaMOCTOSTEIbHO OCYIICCTBUTh KOHCTPYHPOBaHHE OACCEHHOB, y4H-
TBIBas CIEKTP MUTaHUS O0BEKTa BBHIPAIMBAHMUS, & TAKKE PEKOMEHIyeMOe
COOTHOIIIEHUE CTOPOH: ISl KPYTJIbIX OacceiiHoB — 3:1 (muamerp K riryouHe),
JUTS IPSIMOYTOJIBHBIX OacceitHOB — 3:1 (JUIMHA K IIUpUHE).

B Hacrosiee BpeMsl B YCTaHOBKax 3aMKHYTOTO BOJOCHA0XEHHs HC-
HOJIB3YIOTCSL PHIOOBOIHBIE €MKOCTH, M3TOTOBJICHHBIC M3 Pa3jIMYHBIX Mare-
PHAJIOB ¥ HMEIOIIIE PATHYHYIO TeOMETPUUECKy0 (hopMy U 00beM (B 3aBH-
CHUMOCTH OT BHUJIa KYJIbTUBUPYEMOTO TuipobuonTa) (puc. 3.1).

Puc. 3.1. PeiGoBo1HBIE GacCcelHBI

B ocHOBHOM B KadecTBe pBI6OBOHHBIX E€MKOCTEeH HCIIOJB3YIOT HEOO0IIb-
mue KpYTJbIC WJIN KBaApPaTHBLIC 6aCCCfIHLI, 0acCeMHBI-CUIOCHL C TJIaaKumM
BHYTPCHHHUM MNOKPBITUEM U3 OPraHUYCCKOro CTEKJa, MJIaCTMACChl WX JIU-
CTOBOI'o McTrajuia.
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B Mopckux cucreMax Merana clienyeT u30erarh, IOCKOJIbKY B COJEHOM
BOJIE KOPPO3UsI METallIa MOXKET OBITh CEPHE3HOM POOIIEMOIA.

Pa3meps! eMKkocTel KONEOMOTCS, XOTSI TUaMeTp OOJIBIIMHCTBA KPYTIIbIX
U IIMpUHA MIPSIMOYTOJIBHBIX OacceiiHOB cocTaBisitoT MeHee 10 M, a riry6uHa
penko npesbimaer 1 M. [IpomblnuieHHbIe OacceiiHbl, Kak MpaBUiIO, OOJbIIIe
9KCTIEPUMEHTAIIBHBIX, TUAMETP KOTOPBIX MOXET ObITh MeHee | M mpu Toi
e TITyOMHE WK Mebye.

MeHee pacnpOCTpaHEHBI, HO TaKXKe HCIOJIB3YIOTCS GONbIINE [EeMEHTO-
OetoHHBIE Oaccelinpl mromaneo 200-300 M°. B SInomuu u TaiiBane IS
BBIpAIMBAaHHS YIPS HCHOJB3YIOT IEMEHTOOCTOHHBIE OacCeifHBI IUIOMa b0
1o 0,2 ra.

Kpyriisle 1 kBaJpaTHble 0acCeHBI HMEIOT IPEUMYIIECTBO P BBITS-
HYTBIMH TPSIMOYTOJIbHBIMHU, TaK KaK B HUX OTCYTCTBYIOT ClIaO0OMBIBAaeMbIe
BOJIOW 30HBI, KOTOpPBIE 00Pa3ylOTCsl B yIilax, Iie CKaIUIMBAIOTCS MPOIYKTHI
MeTa0oNM3Ma U HEeCHEICHHBIN KOPM, BBI3BIBAIONINE YXY/IIEHHE CPEIbl U,
KaK CJICICTBHE, CHW)KEHHE TeMIla pOCTa PhIObL. B KpyIibIX M KBaJpaTHBIX
OacceliHax, a Takxke OacceifHax-CHJIOcax TBEp/bIe BELIECTBA COOMPAIOTCS B
LEHTPC WU B CICIIUAJIBHOM KOHYCOBUAHOM MPUEMHUKE, OTKYyJda OHU JICTKO
YIAISIFOTCS TP TIOMOLIU JPSHAXHOH TPYOBI.

B KpyribIxX M KBaJpaTHBIX OacceiiHax MOANePIKHBACTCS KPYroBoe Teye-
HHE BOJBI C OIPEICICHHOW CKOPOCThIO, 00CCIeUNBAIOIICe PaBHOMEPHOE
pacrpeeneHre KHCJIOpoJa M CaMOOYHCTKY. KpyroBoe NBIIKEHHE BOMBI
CIOCOOCTBYET MPABHJIBHON OPUEHTALMM U aKTUBHOMY IUIABAHHUIO KYJBTHU-
BUPYEMBIX O0BEKTOB.

BaxHbIM MOMEHTOM NPH KOHCTPYMPOBAHHHU KPYTIJIBIX OAacceiiHOB sIBIIA-

eTcsl OTHOILICHUE JuaMeTpa K riryomne. OnTumansHoe cooTHomeHne — 3:1
(puc. 3.2). Ecitit 3T0 COOTHOLICHHE YBEIMYUBACTCS, TO BO3HHKAET BEPOSIT-
HOCTbH MOSIBJICHHSI TaK Ha3bIBAEMBIX MEPTBBIX 30H MJIM yYaCTKOB C HU3KUM
conepkanneM kuciopona (puc. 3.3). st ymydieHus QUPKYJISIIIU B KPyT-
JbIX OacceiiHax yno0Hee MCII0JIb30BaTh BEPTHUKAIBHBIM BOJOCIHB C PaBHO-
MEpHBIM paclpefesieHHeM I[I0TOKa BOABI IO Bceil riryOuHe OacceiiHa
(puc. 3.4). Kak mpaBmio, B KpyIibix OacceifHax TBEpIbIe BEIIECTBa Ocea-
10T B IIeHTpe Oacceiina. Boma ¢ TBepapiMu BemectBamu B o0beme 10-20 %
UaeT Ha cOpoc depe3 NEHTPadbHBIA BOJOCIUB C JAIBHEUIEH OYUCTKOM,
HampumMmep depe3 ruapounkiaoH. OcranpHas Boga B oobeme 80-90 % wmuer
Ha JAIbHEHIIYI0 MEXaHHYECKYIO M OHOJIOTMYECKYI0 04HCTKH (puc. 3.5).
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Puc. 3.2. Lupkynsiius BB B KpyIuibix OacceiiHax (cooTHOLIEHHE CTOpoH — 3:1)
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Puc. 3.3. Liupkysiiyst BOABI B KpyIIibiX OacceiiHax (COOTHOLIEHHE CTOpoH — 6:1)
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Puc. 3.5. LleHTtpasbHslit cMB B KPYIIIbIX OacceitHax

OnmHMM M3 NPEUMYILECTB MPAMOYTOJBHOTO OacceiiHa SBISIETCS TO, YTO
ero jierde o0JIaBINBATh H OOCIYKHBATh.
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B BBITSHYTHIX NIPSMOYTONBHBIX OacceifHaxX (JOTKH, BaHHBI) IOJa4a W
OTBOJI BOJIbI OCYIIECTBIISIIOTCS C MIPOTHBOIOJIOXKHBIX CTOPOH. 3a CUET 3TOr0
co3naercs TeueHne, HeoOXoauMoe JUIsl BeIHOCA 3arpsisHeHui. [Ipu HenocTa-
TOYHOH MOIIHOCTH IOTOKa B Yrjax OacceiiHa CO3Jar0TCSi MEPTBBIE 30HBI,
TJIc MOXET HAKAITUBAThCS TPSI3b.

Jnst TOHHBIX BUAOB PHIO (OCETP), MOJUIIOCKOB M PAaKOOOpa3HbIX B OC-
HOBHOM HCIIOJIB3YIOT EMKOCTH C OOJIBIION IUIOMIAABIO JTHA U HEBBICOKUMHU
crenkamu. [ljisi BUJOB pbIO, OOHMTAIOIIMX M MHUTAMOLIMXCS BO BCEU TOJIIE
BOJIbI, MOT'YT MPHMEHSTH BBICOKHE 0ACCEHHBI-CHIOCH C MEHBIICH IUIOMa-
JIbIO JTHA.

Ipumep pacyera. B kauectBe prIOOBOJHBIX €MKOCTEH, COIJIACHO IO-
JIYYeHHOMY 3a/IaHHI0, HEOOXOAUMO HCIOIB30BaTh MPSIMOYTOJIbHBIC JTOTKH,
KpYyTJible OacceliHbl ¢ KBaApaTHBIM CEUEHHUEM, KPYIJIble 0acCeHHBbI.

1. Obuiass Gromacca BBIPAIIMBAEMOrO TOBAaPHOTO OCETPa COCTABISET
150 1. CormacHo pBIOOBOJHO-OMOIOTHYECKAM HOPMaM MaKCHMallbHas
IUIOTHOCTE MOCAJKH TOBAPHOTO JIEHCKOrO OCeTpa cocTaBisier 60 Kr/m®, ciie-
JOBaTeNbHO, U1 BhIpammBaHds 150 T TOBapHOW PBHIOBI MaKCHMAalbHBIN
06BeM Bosl coctasut 2 500 M° (150 000 / 60 = 2 500).

2. Jls BeIpalBaHUsI TOBAPHOTO OceTpa M Mojioau cpeaueii maccoit 100 r
OyIyT MCIOJB30BaThCs Oacceiinbl ¢ kBaapaTHeiM ceuenuneM SDK ST 48-20.
O0BeM oxHoro Oacceitna cocrasisger 20,0 M3, CJIeJIOBAaTEeNFHO, JJIS pa3Me-
menus 2 500 M Bojbl Heo6x0aMMO 125 GacceiHOB.

3. lo moctmkenus cpeaneir maccel 100 T MOJIOAB JIGHCKOTO oceTpa Oy-
JIeT BEIpAIIUBaThCs B Kpyribix Oacceitnax SDK RT 29-76. CornmacHo peioo-
BOJTHO-OMOJIOTHYECKMM HOpPMaM MaKCUMaJbHasi INIOTHOCTh MOCAJIKU MOJIO-
mu cpenHeii maccoiit 100 T cocraBuser 100 mr/m’. Tak Kak miomans gHa
bacceiina SDK RT 29-76 cocrasuser 5,7 Mz, TO B OJHOM OacceiiHe MOXKHO
pasmectuth 10 570 wt. Mmonoau cpeanei maccoir 100 r. CnenoBaresibHo,
qutst pazmeniennst 111 112 mt. monoau Heobxoaumo 195 GacceliHoB.

4. 1o noctkeHus cpeaneid maccol 10 r MaJbKH JICHCKOTO oceTpa Oy-
JyT BbIpanuBathcs B mpsimoyrosbHbix Jiotkax SDK RE 46-38. CorsacHo
PBIOOBOTHO-OMOIOTHYECKIM HOPMaM MaKCHMallbHasl TUIOTHOCTH ITOCAIIKH
MabKOB cpemHeil Maccoit 10 T cocrasmsier 500 mt/m°. Tak Kak MIomais
nHa mpsiMoyronseoro otka SDK RE 46-38 cocrasmser 4,0 M2, To B oHOM
J0TKe MOXHO pasmectuth a0 2 000 mT. mManbkoB cpeaseir maccoi 10 r.
CrnemoBarenbHo, Uit pasMmerneHuss 123 458 mit. MambkoB HEOOXOIMMO
62 mpsMOYTrOJIbHBIX JOTKA.

Karanor OacceifHOB, MX TEXHHYCCKHE XapaKTEPHCTUKU MPUBCICHBI B
TpHiI. 5 WM UX MOKHO HaWTH 10 Web-CChlTKaM, HarpuMep:
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http://www.fishtechnics.ru/container2/;
http://www.sdk.com.pl/files/katalog.pdf.

3.4.3. TexHosorusi KOpMJIEHHsI M MCNOJIb3yeMble KOpMa

B nanHOM nozpasnene HeoOX0IMMO yKa3aTh 3HaYE€HHE OCHOBHBIX MMUTa-
TEJILHBIX BelecTB (OSKM M aMHHOKHCIIOTHI, JKUPBI U JKUPHBIE KHCJIOTHI,
YTJIEBOJBI, MUHEPAIBHBIC JIEMEHTHI, BUTAMUHBI) W 3HEPTHH B JKHU3HEHEs-
TENBHOCTH O0BEKTa BBIPANIMBAHMSA M MOTpeOHOCTH B HHX. Heobxommmo
TaKkKe MPUBECTH OCHOBHBIC KOMOMKOPMA, HCIIOIb3YeMbIE B aKBAaKyJIbTYpe
00BeKTa BBIPALINBAHUSA, YKa3aTh Pa3INYHbIC Pa3HOBHIHOCTH HX, OCYIIECT-
BUThH CPAaBHHUTEIBHYIO XapaKTEePHCTUKY. JlaTh OnMcaHne MUTAaTEIbHBIX CBOICTB
OCHOBHBIX BHJIOB KOPMOBOTO CBIPbS, HCIIOJB3YEMbIX B H3TOTOBICHUU
KOMOHMKOPMOB. YKa3aTh 0COOEHHOCTH KOPMJICHUS O0OBEKTa BBIPAIIMBAHUS B
YCJIOBHUSIX aKBaKyJNbTYpPbl, @ TaKKe WHIMBHAYAJIbHYIO CYTOYHYIO MOTpEO-
HOCTh B KOMOMKOpPME B 3aBUCHMOCTH OT MXTHOMACChI, TEMIIEPATYPhl BOJbI
u apyrux ¢axropos. [IpuBecTn NmoApoOHYIO XapaKTEPUCTUKY KOPMOB, a
TaKKe OCYILIECTBUTh pacdeT OOIlel eXeCyTOYHOIl MOTpeOHOCTH B KOMOU-
kopMmax (B Kr) HCXOIs M3 BUaa KOMOMKOpMa, oOmield OMOMacchl, cpeaHeit
NXTHOMACCHl M TEMIIEPaTypbl BOABI B HAYaJIbHBIA M KOHEYHBIH IT€PHOJIBI
BBIPANIUBAHUS 10 Ka)KI0OMY TEXHOJIOTHUECKOMY IHKITY.

Jnst pacdera KOJMYECTBA BHOCHMBIX KOMOMKOPMOB PEKOMEHIYETCs
MONB30BaThCs  KOpMOBbIMH  Tabmumamu  Aller  Aqua  (mpun. 6
https://www.aller-aqua.com/ru).

Ipumep pacuera. J{ng nomydenus 150 T ToBapHOTO JIEHCKOTO OCeTpa
Heo0XomuMo UMeTh 3 Moxyis Y3B: Moaynp WHKyOaIny M IMOIpanliBaHUs
ManbkoB 710 10 1; Moayne BeIpanmBanus Monoau A0 100 r; moxyns ToBap-
HOTO BBIPAIBAHUS.

[IpousBeneM pacueT KOHEYHOH MOTPEOHOCTH KOPMOB B MOAYJIE WHKY-
6anuy ¥ MoapamuBaHus MabKoB 10 10 r (TIpu BEITOHEHHH KypCOBOH pa-
060TBI HEOOXOIMMO OCYIIECTBIATH pacdeT MO BCEM TPEeM MOIYISIM Ha
HayaJIbHOM WM KOHEYHOM 3Tare BblpaliuBaHus). s kopMieHus OyayT uc-
none3oBateest kopma Aller Futura 56/18. CornmacHo kopMoBoii Tabiwmie
CYTOYHBIH PaIliOH MaJIBKOB cpelHel Maccol ot 6 1o 17 r (mpu Temnepary-
pe Boxsl 18 °C) cocraBuser 3,5-2,8 kr kopma Ha 100 Kr peIObI (IIpH Kax-
JIOM TIOBBIILICHUU TeMIepaTypbl Bobl Ha |1 °C cyTOYHBIH panoH Heo0Xo-
JMMO yBEJIMYMBATh Ha 5 %), cieoBaTeNbHO, CYTOUHOE MOTpedIeHHEe KOop-
MOB 10-rpaMMOBOI1 MOJIOJIBIO COCTABUT B cpeaHeM 3,15 kr kopma Ha 100 kr
pBIOBL. MicXos M3 peasInyImux pacdeToB obmas omomacca 10-rpamM-MoBOit
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MOJIOJTU JICHCKOTO oceTpa coctaBisieT 1234,6 kr, mosToMy oOIiee MaKcCH-

MaJlbHOE execyTouHoe norpeberne kopmos (K) cocrasur 38,89 kr.
Ilpumeuanue. B HEKOTOPBIX KOPMOBBIX TAOIMIAX CYTOYHbIE JO3UPOBKU YKA3aHBI AJIs
KaXJ10i TemIiepaTypbl. B 3TOM cityyae npruopUTETOM IOJIB3YIOTCS 3TH TaOJIULIbI U [IOTIPABKY Ha
TEMIIEpaTypy paCCUUTBIBATDH HE Tpe6yeTc;{.
IMoxpoOHbIe KOPMOBBIE TaOJIHIIBI IPUBEACHBI B MPIII. 6 (MaTepual B3sT ¢ OQHIHATEHOTO
caiita kommanuu Aller Aqua: https://www.aller-aqua.com/ru).

3.4.4. TexHoJiOorus 3aMKHYTOI'0 BOI0CHADKEHUS

B manHOM moOzpasnene HeOOXOAUMO YKa3aTh TEOPETHUCCKHUE M IPAKTU-
YEeCKUE OCHOBBI (DYHKIIMOHHPOBAHUS YCTAHOBOK C 3aMKHYTBIM IIMKJIOM
BOJIOCHA0)KEHHSI: OCHOBHBIC TEXHOJIOTMYECKUE Y3IIbl, CUCTEMBI BOJOIOJ-
TOTOBKH Y OYHCTKH BOJBI.

JlaTh XapaKTEepUCTUKY OCHOBHBIM 3TanaM OHMOJIOTHYECKOH OYHCTKH:
OuocopOuuK, aMMOHU(UKAINK, HUTPUPUKALMHY, AeHUTpUPUKAIUK, OHOIO-
THYECKOMY yaaIeHuto docdopa.

VYka3aTb  pasHOBHIHOCTH COOPYXEHHH W  00OpymOBaHUS ISt
MEXaHW4YeCKOW M OMOJOTHYECKONW OYMCTKH BOJBI M HACBHIIICHUS €€ KHCIIO-
pOIOM, 1aTh MM CPaBHUTENBHYIO XapaKTEPUCTHKY M BHIOpaTh HamOoiee
ONITHMAJIGHBIN BapuaHT.

I[TogoOpaTh W TPHUBECTH XapaKTEPUCTHUKY HaumOoJee MOAXOAMIIEeH
Ouosoruueckoi 3arpy3ku (mpwit. 7). YKasarh CXeMy pa3MEIICHHUs
OCHOBHBIX 3JICMEHTOB OYHMCTKH BOabl (mpwi. 8). Takxke OCyIecTBHTH pac-
4eT OO0ILIero KOJMYEeCTBa 3arpsA3HEHUH, BBIJCISIEMBIX B MEPHOJ dKCILIyaTa-
uun Y3B 3a oguH MPOM3BOJICTBEHHBIM NUKI (WM 32 OJUH TOM); pacyeT
Ouonorndeckoro (QUIBTpa; pacdeT MOTPEOHOCTH B HeoOXoamMoM oOBeMe
Bo3lyxa Juisi Ouosormdeckoro ¢QuibTpa (B OCHOBHOM /IS HUT-
pubHIHPYOMHX OaKTEePHii); pacueT MOTPEOHOCTH B HEOOXOAUMOM 00BEMe
BO3/lyXa ISl IbIXaHUs PHIOBI B OJIHOM MOJYJIE; pacyeT HE0OXOJUMOTro KO-
J4yecTBa 0OMEHOB BOJIBI B O/IHOM OacceiiHe.

MexaHuveckasi 0OUMCTKA BOABI. MexaHnuueckas OYUCTKa MPOU3BOIUT-
sl JUUIsL BBIJIGJICHUS] U3 CTOYHOI BOJIBI HAXOJSIIMXCS B HEH HEpacTBOPEHHBIX
KPYIHOJIHUCIIEPCHBIX TPUMECEel IyTeM MpOLEKHUBaHHs, OTCTAaMBaHHUI U
(UIBTPOBAHMS.

OtcranBaHue SBISIETCS CaMBIM IIPOCTBIM, HANMEHEE TPYJIOEMKHUM U Jie-
LIEBBIM METOJIOM BBIJICJICHUSI U3 CTOYHOH BOJBI I'PyOOAMCIIEPTHPOBAHHBIX
MIPUMECEH, IUIOTHOCTh KOTOPBIX OTJIMYACTCsl OT IUNIOTHOCTH BobL. Ilox neit-
CTBHEM CHJIBI TSDKECTH 3arpsi3HEHUsI OCENIatoT Ha JHO WJIM BCIUIBIBAIOT HA
TIOBEPXHOCTH.
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OcaxaeHne B3BEUICHHBIX BEIIECTB NPOMCXOANUT B OTCTOMHHUKAX pas-
JIMYHOTO THIIA: BEPTHKAJIbHBIX, TOPU30HTAJBHBIX, paJUabHBIX U TOHKO-
CIIOWHBIX, CHA0XEHHBIX ycTpoiicTBamMu aisi cOopa ocanka. OCHOBHOW HX
HEJIOCTAaTOK - OoJibIIne 00beMBl M HU3KHU d((HEKT OYUCTKH (KaK MpaBuIIO,
He Oonee 35-40 %). IlpuHuMD Oca)kAEHHS HCIIONB3YIOT TaKKe B CIydae
MIPUMEHEHHUST LEHTPU(YT WIN TUAPOLMKIOHOB. X mpuMeHeHHe B cocTaBe
PBIOOBOZHBIX CHUCTEM IIOKA3aJI0, YTO OHHM CIIOCOOHBI HE TOJBKO OCBETIATH
BOJly, HO U yJaJIsITh HEKOTOPOE KOJIMIECTBO a30THBIX coequHEHNH. OqHAKO
9TH COOPYXKEHHS BEChMa JOPOTOCTOSIIN 1 SHEPTOEMKH, BBHIY Y€Tr0 OHH HE
HAIUTK OTMPOKOTO IIPHMEHEHUS B PHIOOBOJICTBE.

HanGomnbmree pacmpocTpaHeHHEe B KadyecTBE YCTPONHCTB MEXaHHYECKOH
OYUCTKH BOAB! ¥Y3B momyumnm GuabTpsl pa3nudHeIX KOHCTpYKIuii. [1lepso-
HayaJIbHO MCIIOJIb30BAJIM I'PaBUIHbIC, [IECYaHO-TPaBUIHBIE U OBICTpBIE MeC-
YyaHble QUIBTPBI.

[Tpu npomnycke BojbI Yepe3 CiI0il 3epHUCTOr0 MaTepuala B 3aBUCUMOCTH
OT 3apsiAa ¥ COOTHOIICHHS Pa3MepoB MpUMeceil BOJbI U 3epeH (PuibTpyro-
LIeH 3arpy3KH MOXET MPOUCXOANUTH TPU BHA (GHILTPOBAHHUS:

1) 3amepxkaHue npuMecei Ha MOBEPXHOCTH (PUIIBTpyIOLIEro cios (Tuie-
HOYHOE (IIBTPOBAHHUE);

2) 3amep)kaHUe MpHUMeced B Topax (GuiubTpyromero cios (00BeMHOE
¢uIbTpOBaHHE);

3) ogHOBpEeMeHHOE 00pa30BaHNE MPUMECIMH IUIEHKH U UX OTJIOKCHHUE B
TIOpax 3arpy3Ku.

I'paBuiinble QUIBTPHI yNAISIOT B3BEIIEHHOE OPTaHWYECKOE BEIIECTBO
U3 MPOTEKAIONIeH BOMBI, 33J€PKUBAsi €ro Ha MOBEPXHOCTH TPaBusl JIHOO B
MPOMEXKYTKaX MEXAY I'PaBUHHBIMH 3€pPHAMH. 3/I€Ch MPOHMCXOMIAT U OTIE-
KHMBaHHe, M ocaxieHue, U Muddy3us, U XUMHUECKOE B3aUMOJCHCTBUE
MEXY MOBEPXHOCTHIO (DHIBTPYOLIEr0 MaTepHraja M B3BEIICHHBIMU Belle-
CTBaMH.

B necuanbix (GUIbTpax MEXaHHMYECKas OYMCTKA BOJbI OCYIIECTBISIETCS
MIPOITyCKaHHEM €€ Yepe3 CIIOH MecKa Wi KaKoro-JImdo Jpyroro 3¢pHUCTOrO
Marepuana. [IpuHIUI 3TOro MeToaa GUIBTPALMH 3aKJII0YAETCsl B TOM, YTO
YaCTHIBI B3BECH, pa3Mep KOTOPBIX NMPEBBILIAET pa3Mep MOp, 3aePKUBAIOT-
cst meckoM. TakuMm 00pa3oM, MaKCUMaIbHBIH pa3Mep 4YacTHll, MpPOITycKae-
MBIX (DHIIBTPOM, OIPEJEISIETCSl pa3MEpPOM YaCTHI] IecKa: 4YeM KpyIlHee 4a-
CTHIIBI [IECKA, TEM 00Jiee KPYIHbIE MPUMECH MOT'YT Yepe3 HEro MpPOXOIUTh.
Pa3mep gactun necka o6sraHO cocTaBiset ot 2,0 10 0,02 mm.

I'paBuiiHbIM M TIecYaHBIM (HIBTPaM CBOWCTBEHHBI CEPhE3HBIC HEIO-
CTAaTKU: HU3Kas yAEIbHas MPOU3BOAMTEIHHOCTh, TPYIHOCTh HMPOMBIBKH U
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3HAYUTENBHBIA PacXo MPOMBIBOYHOH BoAKl. B HacTosIee Bpems Hanboee
pacIpocTpaHeHbl MeXaHW4eckue OapaOaHHBIE CAaMOIPOMBIBAIOLIMECS H
TUIABarONIHe (DUIBTPBI.

Mexanunueckuit GuiIbTp mpeacTaBiseT coboi Mol bapabaH, 0OTIHY-
TBI MUKPOCUTOM.

Bopna npoduisTpoBEIBacTes yepe3 pUIbTpOBaIbHbBIC AIEMEHTHI Oapada-
Ha (MHKpOCHTO). JIBIKyIed cuinoil (GuiIbTpanuy SBISIETCS pa3HULA ypOB-
Hel BOJBI BHYTPH U BHE OapabaHa. TBepible 4acTHIBI 3aJCp KUBAIOTCS Ha
(UIBTPOBANIBHBIX JIEMEHTAX M MOAHMUMAIOTCSA K 30HE OOpaTHON IPOMBIBKH
BCJICACTBHE BpamieHus ¢uibTpa. Boma pacmbsurseTcs W3 HPOMBIBOYHBIX
(OPCYHOK, PACHONOKEHHBIX C BHEIIHEH CTOPOHBI ()MIIBTPOBAIBHBIX 3JIE-
MCHTOB. Y/IaJIEHHOE OPraHWYeCKOE BEIIECTBO BBIMBIBACTCS U3 (DHIIBTPO-
BaJbHBIX 3JEMEHTOB Ha IIIaMOBBINA mojanoH. IllnaM BBITEKaeT caMOTEKOM
BMECTE C BOJIOW U3 GHUIbTPa U yoamsieTcs U3 phioHOro xo3siicTea (puc. 3.6).

Puc. 3.6. Mexanndeckwuit 6apabaHHBIH GUIBTP

BuoJiornyeckasi 04MCTKA BOAbI. brosornueckas O4MCTKa BOIBI BKITIO-
YaeT BaKHEUIIIHE IMPOIECCHl, MPOUCXOAANINE B 3aMKHYTBIX aKBapHUATBHBIX
cucreMax. [loxg OHOJIOTHYECKON OYMUCTKOW MOHHMAIOT MHHEPATH3AIUIO,
HUTPUPHUKAIMIO U TUCCUMIIALUIO COCITUHCHHMN, COJIEpKAIUX a30T, OaKTe-
pUSAMH, OOHMTAIOIIMMHU B TOJNIIEC BOJIBI, TPaBUU U JeTpute QuibTpa. Opra-
HU3MBI, BBITOJHSAIONUEC 3TH (PYHKIUHU, BCETJa HPUCYTCTBYIOT B TOJIIE
¢mieTpa. B mponecce MuHepanu3anuu U HUTPUDUKAIIUN a30TCOACPKAIIUE
BEIIIECTBA MEPEXOJAT U3 OJHOI (POPMBI B JIPYIYIO, OJHAKO a30T OCTAaeTCs B
BoJle. Y laJieHHe a30Ta U3 pacTBOpa MPOUCXOAMT TOJIBKO B MpoOLEcce JACHHUT-
puduKanuy.

MuHepanuzanys MpeAcTaBiIsIeT cOO0H MepeBo reTepoTpohHBIME OaK-
TEPUSIMUA OPTaHUYECKUX COCMHEHUH B HEOPTraHUYECKYIO GOpMY.
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CriemyroumM 3TanoM OHOJOTHYECKONH OYMCTKH SBIACTCS HHUTPHQHKa-
uusi. Hutpudukanus npeacraBiseT co00i ABYXCTaAMUHBIN Mpolece, Npu
KOTOPOM aMMHMaK CHa4aja OKUCISIETCS 0 HUTPUTOB, 3aT€M HUTPHUTHI OKUC-
JISIFOTCS 10 HUTPATOB. J[Ba miara B peakiyy, Kak MpaBuiIo, OCYIIECTBISIOTCS
TIOCJIEI0BATEINILHO, IOCKOJIBKY NEPBBIN IIar UMeeT 00Jiee BBICOKYIO KHHETH-
YEeCKYI0 CKOPOCTh PeaKIiy, 4eM BTOPOH.

Hutpathsl SIBISIOTCS KOHEYHBIM IMPOJYKTOM TIpoliecca HUTpH(UKAIHU.
XOTSl OHM U CUHUTAIOTCA OE3BPEIHBIMH, MX BBICOKHE YPOBHHU (BBIIIE YEM
100 mr/m) oTpHIATETHHO BIHSAIOT HAa POCT U 3(PPEKTUBHOCTH KOPMIICHUS.
Ecnu moxnuTka cBexel BOJOH B CHCTEME MUHUMAbHA, HUTPAThl HAKAILIH-
BAIOTCSL M MOTYT JOCTHYb HEMO3BOJHUTEIFHO BBHICOKMX YpOBHEH. OmHNM 13
METOJI0B M30€XKaHUs UX aKKyMYJSIIHH SBISETCS yBEIWYEHHE OOMEHa CBe-
el BOJbI, IOCPEIICTBOM KOTOPOI'O BBICOKAsi KOHICHTpAIMs pa30daBisieTcs
10 Ooniee HU3KOTO W Oe3BpenHoro ypoBHs. C Ipyroil CTOPOHBI, OCHOBHOM
ujeeil B peUUPKYJISLUK SBISETCS YKOHOMUSI BOJIBL. B HEKOTOPBIX Cilydasx
3KOHOMMS BOJBI SIBJIICTCS Ba)KHEHILIEH 1IeIb0. B TakuX yclOBUSX KOHLICH-
Tpalysi HUITPATOB MOXET OBITh CHIDKEHA MyTeM AeHuTpupukanuu. B Hop-
MaJIbHBIX YCJIOBUSX MOTpediieHne Bobl, npesbimatomee 300 o Ha 1 kr uc-
TIOJIb30BAaHHOTO KOpMa, SBISIETCS IOCTaTOYHBIM, YTOOBI pa30aBUTh HUTpa-
Thl. Eciin ncnone3yercs menpie yem 300 J1 BoJbl Ha 1 KT BHECEHHOT'O KOp-
Ma, CTOMT PacCMOTPETh BO3MOKHOCTH HCIIOJIb30BAHMS JCHUTPU(PUKAIHH.
Jenutpudukanust — 3To aHadpOOHBIH (IPOTEKAONIUI 0e3 KUCIopoaa) Mpo-
1iecc, BOCCTaHABIMBAIOIINN HUTPAT 70 aTMocdepHoro azora. B pesymnbrare
3TOTO TIpOIIecca a30T yAaJsieTcsl U3 BOJBI B aTMOC(epy, TEM CaMbIM CHIDKa-
€Tcs Harpy3Ka a30Ta Ha OKpPY’KaIoIIyIo Cpemy.

Baxtepun oOpactanuii, KOTopble 00pa3yIOTCS Ha MOBEPXHOCTSX, IIOMeE-
HICHHBIX, TOMEIICHHBIX B BOMY, CIIOCOOHBI K (PJIOKYJISIIIMKA — 0Opa30BaHUIO
xnonbeB (aHri. flock) — 300TNIEHHBIX CKOMIEHNH (CIM3UCTHIX KOMKOB pas-
HOU MIOTHOCTH). DTU 00pa30BaHUS MOJTYIHIN Ha3BaHUE AaKTUBHOTO WJIA.

[epBBIME COOPYIKEHUSIMH, B KOTOPBIX AJISI OYUCTKH BOJIBI UCTIOIH30BAJI-
Csl aKTUBHBIH WJI, OBUIM a3POTEHKH Y HHTEIPaTOPHI.

AdpOTEeHKH — amnmaparsl JUisi OMOJIOTHYECKOH OYHUCTKH CTOYHBIX BOJ, B
KOTOPBIX Mpolecc HUTpU(PHUKAIUU UAET B adpOOHOH cpese NpH HWHTEHCHB-
HOH T0o/1aue CXKaTOTO BO3AyXa B OYMIIaeMylo Bony. [Iporecc Hutpuduka-
MM OCYIIECTBIISIETCS 38 CUET aKTHBHOT'O MJIa — KOHIJIOMEPATOB HUTPU(H-
nUpyromux OaxTepuil. BenencTsue MHTEHCHBHOTO MEPEMEIIMBAHUS BOIBI
CKaThIM BO3/LyXOM aKTHUBHBIH M1 HAXOJIUTCS BO B3BEILICHHOM COCTOSIHHUH.

Uro KacaeTcst HHTErpaTopoB, TO 3TH OYUCTHBIE COOPYKCHHUS SIBISIOTCA
Pa3HOBHAHOCTHIO a3POTEHKOB, pabOTAIOMMX MO KOMOMHHPOBAHHOMY CIIO-
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co0y. @yHKINOHAIBHBIE OCOOCHHOCTH MHTETPATOPa MPEIOTPEACIIIOT 005-
€IMHEHNE B OJHOM OYHMCTHOM COOPYXXEHHH JBYX IIPOLECCOB OHMOJIOrHYe-
CKOW OYHMCTKM — HUTpHU(UKALUIO B BEPXHEH YacTU COOPYKEHHS WU JCHUT-
puduKaImo B e HIKHEH 4acTH.

B nmanbHeiileM a’poTEHKM W WHTErpaTtopbl HE IMOJYYHIH IIUPOKOTO
pacIpocTpaHEeHUs] B OCHOBHOM H3-3a HU3KOW Y/AENbHON MPOU3BOANUTEIHHO-
CTH U O0JIBIIMX TabapuToB. J{J1s1 HOpMaJIBHOW PabOTHI YCTAHOBKU UX 00bEM
JOJDKEH MPEBHIMATh 00beM PRIOOBOIHBIX eMKOCTe! B 7—10 pas.

B Hacrosmee Bpemst Uil OMOJIOTHYECKOH OYMCTKH BOABI B OCHOBHOM
MIPUMEHSIOT OHOGHIBTPHI — YCTPOWCTBA, UCTIONIB3YIOIINE NMPUKPEIUICHHYIO
MHUKpOGIOpY.

IMomy4annu pacnpocTpaHeHHe CIEAYIOIIE TUIIBI OMO(HUIBTPOB: Kareb-
HBIE, TOTPYKEHHbIC, BEPTHKAJIbHBIE U C BpAILAOIMMHUCS AUCKaMu. B ka-
NenbHbIX OMO(QMIBTPax BOAA MOCTYMAET CBEPXY M MOJ JIEHCTBHEM CHIIBI
TSDKECTH TIPOXOIUT 4depe3 OMO(UIBTP CO CKOPOCTHIO, HE IO3BOJISIONIEH
MOKPBIBATh HAINOJHHUTENb, HO BCE BHYTPEHHHE 4acTH (HIBTpa OCTArOTCS
MOCTOSTHHO CMOYEHHbIMU. KpymHble KarenbHble (QUIBTPBI 000pYI0BaHBI
BPALIAIOIIUMHKCS YCTPOUCTBaMH, KOTOPBIE PAaBHOMEPHO PacIpeAeiIsioT BO-
Iy HaJ HamoiHHTeNeM (TpaBuii, pakymiedHuk). KamenpHble OHOQHIBTPHI
MOTYT pa3MeMIaThCS B HECKOIBKO APYCOB (TIOJOYHBIH OHOPUITBTD).

[Morpyxenusle 6MOPUIBTPEI MO KOHCTPYKIMH CXOAHBI C (HIBTpaMu
rpy0oii OUMCTKH, HO B HUX €CTh CPeAa, HA KOTOPOH pa3BUBAIOTCS OAKTEpHH.
Bona Bxomut ¢ ogHOrO KOHHA (DMIIBTPa, MPOXOJUT Yepe3 HANOJHHUTENIh U
BBIXOANT C IIPOTHBOIIOJIOKHOTO KOHIIA.

B BepTHKanbHBIX (UILTPaX BOJA MOCTYNAET B HHIXKHIOK YacThb, IPOXO-
JIUT BBEPX 4epe3 HANOJHMTENb M BBIXOJWT W3 BepXHei vactu. B atoT
GUILTP MOXKET OBITh BCTPOEH QUIBTP rpyOO OYMCTKH, KOTOPBIN pacroia-
raeTcs HIKe YPOBHSI MOCTYIICHUS BOJBL.

Bo Bcex OuopuibTpax NpOMCXOJUT HAKAIIIMBAHUE B3BEIICHHOTO BElle-
CTBa 10 MEpe TOro, KaKk Macca 0aKTepuil OTAENAETCS OT CTEHOK M HAIOJIHH-
Tesisi. B ¢Bsi3u ¢ 3TUM B AHUINE (QHIBTPa YCTPaWBAIOT CIMBHOW KilamaH, 4ye-
pe3 KOTOPHIH 110 Mepe HE0OXOAMMOCTH YIaSIeTCsl HAKOIMBILIMICS 0CaJIOK.

B ¢unbTpe ¢ BpamaromuMucs JTMCKaMi HaloJHHUTEIb MIepeMEenaeTcs B
BOJIE, B TO BpEMsI KaK B MOTPYXKEHHBIX, KalleJIbHBIX U BEPTUKAIBHBIX (PHIIb-
Tpax OH HEMOJABM)XXEH. DTOT (QUIBTP COCTOMT M3 OOJBIIOro YMcia Bpalia-
IOLIMXCS TUIACTHH, HACAKEHHBIX Ha 0010 0ch. Ha 3THX IIacTHHAX pa3BH-
BaroTcsi Oakrepuu. IlonepeMeHHOE MOCTYIUICHHE B €MKOCTH BOJIbI, 3arpsi3-
HEHHOW MPOIyKTaMH OOMEHa, U BO3yxa O00ECTieunBaeT MOCTOSHHOE CHA0-
XKeHHe OakTepHuil MUTATENBHBIMH BEUIECTBAMU U KHCIOpogoM. M3 momo6-
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HBIX yCTaHOBOK Hamboinee m3BecTHHI «lllterepmaruk» u «buopex». B ta-
kuxX (UIbTpaX Hepeako HaOIroJaeTcs HEepaBHOMEPHOE pacIpeelieHue
OuoruteHky. [Ipu nmpoTekaHNK BOABI Yepe3 OTCEKH ITHX (HUIBTPOB KaxIbIi
MOCTETYIOIUI OTCEK MOJyYaeT BOAY C MEHBIINUM COJIepXKaHUEM OpraHuye-
ckoro BemecTBa. [1o0 MHEHHIO MHOTHX CIICIMAIMCTOB, 3TO TOBBIIIAET y/a-
JICHUE PACTBOPEHHBIX BEIIECTB.

@OunbTp ¢ BpalalOMMMUCI AUCKAaMH TI0 CBOGH CYTH OYEHB CXOJEH C
6uobapadanamu. bruodapabans! koHCTpYyKIHK JI. XonMObepra 3amaTeHTOBa-
HEI B 1972 1. 11 ¢ 1973 T. IMPOKO MPUMEHSIIUCH 71 OMOJIOTHYECKOM OUUCT-
KHI BOJIBL

Bapabansl nMeroT ephopHUpOBaHHBIA METALTHYSCKIH KOPIYC ¢ pa3Mme-
poM suent 5 mM® 11 Ha 70 % 06BbeMa 3aTONHEHbI TIACTMACCOBBIME LapuKa-
MH, Ha KOTOPBIX MoceiseTcs OnoruieHka. bapadan cBo0OIHO IIaBaeT B BO-
ne u Bpamaercsi. [lorpysxkasce ¢ 6apabaHoM B BOJy MHKPOOPTIaHH3MBI I10-
IJIOMIAIOT U3 Hee OPraHUYECKUE BELIECTBA, a HAXOsICh B BO3AYIIHON cpesie
— kucnopo (puc. 3.7).

Puc. 3.7. YcranoBka «EBpo-Matuk» ¢ Tpems 6uobapabanamu

B coBpeMeHHBIX (QUIBTPax B KadecTBe CyOcTpara sl MoceIeHus GHo-
TUICHKH HCTIONB3YIOT PA3IMUHYIO0 TUIACTHKOBYIO 3arpy3Ky C GOJNBINON TITo-
113110 TosIe3HOH moBepxHocTH (Ho 1000 M2 /M) (puc. 3.8).
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Puc. 3.8. [lnactukoBas 3arpyska

OfHUM W3 TeHepalbHBIX HANpaBJICHUH COBEPIICHCTBOBAHUS OJlOKa
OYHCTKH B COCTaBE 3aMKHYTBIX PHIOOBOIHBIX YCTAHOBOK SIBJISCTCS CHHXKE-
HHE KallMTalIbHBIX 3aTpar Ha ero coopyxenue. CHIKeHHe rabapuToB Ooka
OMOJIOrMYeCKON OYMCTKHM OTBEYAeT MOCTaBJICHHOH 3ajadye. Ecnu y mepBbIx
V3B cooTHoleHHe 00BEMOB PHIOOBOIHBIX €MKOCTEH W armapaTroB BOJIO-
noarotoBku coctaBmsuio 1:(5-10), To A5 COBPEMEHHBIX CHCTEM 3TOT MOKa-
sarenb paseH 1:(0,5-1) JlanpHeliee cOBEPUICHCTBOBAHHE B ATOM HAIpPaB-
neHny He ucdyepnano. CHIKeHre TabapuToOB U 00bEMOB OJIOKa OYHCTKH —
ITyTh K CHIDKCHHIO PHEPTETHUECKUX 3aTPaT Ha OYHCTKY.

He3unndexuus Boasl B Y3B. B TexHonorum BogonoAroToBK U3BECTHO
MHOTO METOJIOB 00e33apakKHBaHUs BOJABI, KOTOPBIE MOXKHO KIaCCU(PHUIIAPO-
BaTh HA YETHIpE OCHOBHBIC TPYIIBI: TEPMHUYECKHAN; C TIOMOIIBIO CHIIBHBIX
OKHUCITUTENICH; OJIUroJUHAMUs (BO3/ACHCTBHE HOHOB OJarOpOJHBIX MeTal-
JI0B); pU3NYECKUii (C TIOMOIIBIO YIbTPa3ByKa, PaIMOAKTUBHOTO M3Iy4eHHS,
yIbTPadUOTICTOBBIX JTyUCH).

B priboBoscTBe At 00€33apakuBaHusl BOABI UCIIOJIB3YIOT 030H U YIlb-
TpadrOJIETOBBIE JTYH.

O30H (0O3) — a;utoTponHas MoAUGUKAIHS KUCIOPOIa, TPH HOPMATBHBIX
YCIIOBHSIX 3TO OCCLBETHBIN T'a3 ¢ PE3KUM 3allaXxoM, TeMIepaTypa KUIICHUS —
128 °C. B XuIKOM W TBEpPAOM COCTOSHHH O30H OKpalleH B YepHO-
(hMOJETOBBIH IBET, PACTBOPHI IMEIOT CITa0YI0 TOIYOYIO OKPACKY.

Mornexyma 030Ha COCTOMT U3 TpeX aToMOB kuciaopoja. Korna ata mone-
KyJia pactaacTcs, OTACIbHBIC AaTOMBI CTPEMSTCS K PEaKIHAM OKHCIICHUS.

Bce Bo3zaeiicTBHS, KOTOpBIE 030H OKa3bIBAET HA XOJ OMOXHMUYECKUX
peaxIuii, OCHOBaHBI Ha 3TOM CHJIBHOM OKHCISIOmEM aeicTBuH. O30H —
CHIIbHEHIIIee TeXHMYECKH JOCTYIHOE CpeAcTBO OKucieHus. OH He OKa3bl-
BaeT HEOJAroNpHUATHOTO BO3ACHCTBHUS Ha OKPY)KAIOUIYI0 Cpedy, TaK Kak
COCTOWT TOJBKO M3 TPEX aTOMOB KHCJIOPOJa M HE BHOCHUT HUKAKUX XHMHUKa-
TOB B BOAY.
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ITomumo oOe33apaxuBaHKSA 030H OKa3bIBA€T CHIIHOE BIHMAHHE Ha KPYy-
roBopoT a30Ta. OH OKUCISIET TOKCUYHBIN aMMOHMH Yepe3 HUTPUTHI 10 HUT-
paToB npu 3HaueHuu pH BhlmIe 7, T. €. MpeXkae BCEro B MOPCKOM Boae mpu
3HadeHuu pH 8,2. Ilpu 3Hauenun pH oxono 7 B mpecHOH Boje amMMo-
HU/aMMHaK He OKHUcIsieTcsi 030HOM. OKHCIIeHHE B 3THX YCIIOBHSX BO3-
MOXKHO TOJIBKO OakTepuaibHbIM IyTeM. OCOOCHHO TOKCHYHBIE HHUTPHUTEHI
OKHCIISAIOTCS] 030HOM 10 HUTPATOB, IPUYEM 3Ta peakiis He 3aBUCUT OT 3Ha-
yeHuil pH.

IMpuanmn paboTel 030HATOpA THXOTO paspsiia COCTOUT B MPWIOKEHUHU
MIEPEMEHHOT0 HANPSDKEHHS K IBYM 3JIEKTPOJAM, Pa3/IeNICHHBIM H30ISTOPOM
WIN IW3JICKTPUKOM B pa3psaHON Kamepe. JIM3IeKTpuK HeoOXoauM it 00-
pa30BaHMS 030HA, B IIPOTHBHOM CITydae MEKAY 3JIEKTPOJaMH MPOCTO BO3-
HUKHET MCKpa miu ayra. Kpome Toro, HampaBjeHHE TOKa JOJDKHO HM3Me-
HATBCS, TIOCKOJIBKY MPOHUKHYTH Uepe3 AMINEKTPHUK IIEKTPOHBI HE MOTYT.
B TedeHne mosoBUHBI LUKJIA NIEPEMEHHOTO TOKAa M30JISIIMOHHBIM MaTepHai
coOupaeT MEeKTPUUECKUE 3apsibl Ha CBOEH MOBEPXHOCTH, a MIPU IepeMeHe
MOJIIPHOCTH UCITyCKaeT uxX. Bo BpeMst paboThl 030HaTOpa B pa3psIHOM Ka-
Mepe 00pa3yercst pacCessHHOE CBEUYEHHE HIIH KOPOHa.

B cnenmanbHEIX pe3epByapax MPOMCXOANT CMEIICHNE 030HOBO3YIITHON
cMecu ¢ oOpabatbiBaeMoit Bonoi. M30BITOUHBIA 030H paclagaeTcsl Ha MO-
JIEKYJIbI KHCIIOPO/A M PACTBOPSIETCS B BOJIE.

VieTpaduoneroBoe u3IydeHHe yOMBAET MHKPOOPTaHM3MBI B BOJE,
HETOCPECTBEHHO BO3JCHCTBYSI Ha J€30KCUPHOOHYKIEHMHOBYIO KHCIIOTY
(OHK) B xnerke. Y®-gaMmbl CO3JAI0T M3Iy4YeHHE, a MPOLECC 00paboTKu
BOJIbI HAa3bIBAIOT OOJIy4YEHHEM.

Y®-1aMIiel MOTYT YCTaHABIMBATHCSA HAJ MOBEPXHOCTBIO BOJBI, TPOTeE-
KaroIei mo JIOTKY, 100 MOTPyKaThCs HEMOCPEACTBEHHO B Boay (puc. 3.9).

Puc. 3.9. IIporounsiit Y ®-usnydarens
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Y®-crepriin3aTops! TOKHBI 00€CIICUNBaTh MAKCUMAJIbHYO HHTEHCHB-
HocTh mmyuenus (1-10° MxBT - ¢/cM?) ipH pacxo/ie BObI He HHKE HOTHO-
ro oobeMa cucteMsl 3a 24 4. Pemaroinee 3HaueHUE UMEET MTPOIOIDKUTEIb-
HOCTh KOHTakTa. D((eKTHBHAs 1033 paguallii MOXET ObITh yJBOCHA ITy-
TEM YMCHBIICHHS pPAacxXoJa BOIbBI, NPOTEKAIOIIEH depe3 CTEepHIM3aTop,
HAaIOJIOBUHY.

CucreMa aBTOMATH3aIMH U KOHTPoJsA mpousBoiacTtsa B Y3B. Co-
BPEMEHHBIH YPOBEHb TEXHHUYECKOTO Iporpecca, pa3padoTKa BEICOKOTIPOU3-
BOJUTENBHBIX WHTEHCHUBHBIX TEXHOJIOTMH BBIPAIIMBAHUSA DPBHIOBI TPEOYIOT
CO3/IaHMS1 KAYECTBEHHO HOBBIX TEXHHYECKUX CPEICTB pPHIOOBOACTBA.
B Hacrosiiiee BpeMsi OCYLIECTBIISETCS MEPEXOJ OT OTACIbHBIX MAIIMH K
CO3JIaHUI0 KOMILJIEKCOB, MEXaHU3UPOBAHHBIX M aBTOMATH3HPOBAHHBIX JIH-
HUH M CUCTEM C MPUMEHEHHEM MaHUITYJISITOPOB, MUKPOIIPOIIECCOPHOM TEX-
HUKH JUIS TIOJTHOW MEXaHM3allid U aBTOMAaTH3allMH OCHOBHBIX TEXHOJIOTH-
YECKUX TPOLECCOB B PHIOOBO/ICTBE.

OpnHoii u3 Haubojee MEePCIEeKTUBHBIX (OPM HHIYCTPUATBHOTO PhIOO-
BOJICTBA SBISIETCS KyJIbTHBHPOBAaHHE T'MIPOOMOHTOB B yCTaHOBKAax C 3a-
MKHYTBIM [UKJIOM BOIOOOECIICUCHUS.

[Tpn BeIpalIMBaHKUY B 3aMKHYTBHIX YCTAaHOBKAX BCE MapaMeTPhl TEXHOJIO-
TMYECKOro Ipolecca (KOHAWIHNOHUPOBAaHHE BOJbI, KOPMIICHHE, KOHTPOJIb
W T. JI.) OCYIIECTBISIFOTCSI C IIOMOINBIO aBTOMAaTH3UPOBAHHBIX YCTPOMCTB,
JISUCTBHE KOTOPBIX MOXKET IIPOrPaMMHUPOBATHCH.

OCHOBHOWl HMHTEpEC B HCIIOJIb30BAaHMM YCTaHOBOK 3aMKHYTOI'O BOJO-
CHa0XXEHHMsI 3aKIII0YAETCS B MOJHOW MEXaHHW3alMK U aBTOMATHU3AI[UN TIPOU3-
BOJICTBA.

Jucneruepckuil, TEXHOJIOIMYECKUH U TEXHUYECKUHA KOHTPOJIb U YIIPAB-
JIeHWe 00OpY/ZIOBaHUEM Ha TaKUX PHIOOBOAHBIX HPEANPHUSITHIX OCYIIECTB-
JISIFOTCSL B OCHOBHOM ¢ momomibio nporpammbel AquaControl. /lanHas mpo-
rpaMMa TNpeIHa3HaueHa JUIsi aBTOMATH3ALMH YIPABICHUS KOPMYIIKAMH,
TIOJIJIep KaHusl 3aJJaHHOTO YPOBHSI KHCJIOpOJa B BOJE M €€ KHCIOTHOCTH.
[MporpamMma opueHTHpPOBaHA HA WCIIOJIL30BAaHHE B PHIOOBOJUECKHX XO3sIH-
CTBAX, OCHAIIEHHBIX JIEKTPUUYECKUMU KOPMYLIKaMH, 3JIEKTPOYCTPOHCTBaA-
MH I10J]a4¥ KUCJIOPO/Ia M HEWTpaIN3aToOpaMH KUCIOTHOCTH.

IIporpamma opuenTHpoBaHa Ha padoty ¢ Mmoaynsmu AquaControl dup-
MBI «Mepke» u ¢ moxymnsmu cepunt CAT ¢upmsr «MHIIIT CATYPH».

AquaControl paboTaer o yrpaBIeHHEM OTIEPAIIMOHHON CHCTEMBI TTep-
coHaJbHOTO KoMmbioTepa Microsoft Windows XP/Vista/Windows7.

Kaxnmprii GacceiiH Iyl BeIpalIMBaHUS PHIO CKOMIUICKTOBAH MOIYJIEM
ympasiiennss AQUA 3917, kopMylIko#, poTaMeTpoM, JaTIuKaMy TeMITepa-
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TypBI, KHCJIOPOJa U IepennBa BoAsl. KopMymika, B CBOIO OdYepelb, MOKET
KOMIUIEKTOBAThCS TATYMKOM HAJIMYHUS KOpMa.

KoHTponb CcOCTOSIHMSL BOABI B KaKIOM II€XE OCYLIECTBISIET MOJIYJb
AQUA 3917. K HeMy NOAKITIOYAIOTCS A03aTOPHI UL HEHTpanu3anuu Kuc-
JIOTHOCTH, POTaMeTp (TOJIBKO B LieXe MHKYOaluu), NaTYNKH TeMIIEpaTyphbl,
pH u kucnoposa (ToJbKO B ieXe HHKYOauum).

Wudopmanus o cocTosSTHUN KaXa0ro OacceiiHa, KOPMYIIKH, a TaKkKe Ia-
paMeTpsl BOABI KaXXIOTo Iiexa (KHCIOTHOCTh, TEMIIEpaTypa) MOCTYIaloT Ha
KOMIBIOTEP CHCTEMBI aBTOMAaTH3alUK depe3 mporpammy AquaControl. da-
Jiee 9Ta IporpamMma rnepesiaeT aaHaele Ha cepep LanMon. C cepsepa naH-
HBIE 3a0HMpaeT aBTOMAaTH3UPOBAHHOE pabodee MECTO onepaTropa. ABapHii-
HBIE COOOIIEHHS C cepBepa MOTYT IOCHUIATHCS IO CETH COTOBOW CBS3M
cranaapra GSM no nporokony GPRS Ha onepaTuBHbIi TenedoH.

IIporpamma obecrneyrBaeT MOHUTOPHHT PabOTOCIIOCOOHOCTH MOYyJei
U KOHTPOJIUPYEMOT'0 MU 000pY/I0BaHuSI.

[Mporpamma obecneyrBaeT HACTPOWKY IapaMeTPOB YIPAaBJICHUS KOP-
MYLIKOM, CUCTEMOM HACBIILIEHHUS KHCIOPOJAOM BOJABI U CUCTEMOW MOAAEP-
skaHus pH Bobl B 3anaHHBIX Npeaenax. Hactpoiika 3axirodaercs B 3alMCU
JAHHBIX B KoHTpoiutep Tnma AQUA 3917.

[Iporpamma 1O3BOJISET HACTpaWBaTh NMPOLECC KOPMIICHUS WHIMBHIY-
aJIBHO JUIsl Kaxtoro OacceitHa. J{ist 3TOro B MOJysb yHpaBleHUS! BHOCSTCS
MHTEPBaJIbl KOPMJICHUS, pacueTHbIC TaOIUIbI KOPMIICHHUS, KOPMa, TaOJINIIbI
3aBUCHMOCTH alllleTHTa OT TEMIIEPATyPhl U KOHIIEHTPAUU KHCIOPOIa.

[Iporpamma mo3BosisieT HacCTpaWBaTh MPOLECC PETYINPOBAHUS KOHIICH-
Tpauuu KUCJIOPOoia B BOJIE KaK JUId KaKIoro O6acceifHa, Tak M OTAEIBHO I
nexa uHKyOarmmu. [t atoro B Mmoxyins AQUA mponuchIBalOTCS TapaMeTphl
yIpaBJIEHUS NOJa4Yel KUCIOPOa.

[Iporpamma mo3BoJIsIeT HACTPAUBaTh NpoliecC peryiupoBanus pH Bojbl
OTIENIBHO B Kaxa0M 1iexe o0wekTa. [y atoro B Mmoxyins AQUA mponucsr-
BAIOTCSl IApAMETPBI KaK JJIsl TOHMKEHUs], TaK M JUIsl OBBILICHUS KUCIOTHO-
CTH.

[Tporpamma no3BosisieT KannOpoBaTh N3MEPHUTENBLHBIE KAHAIBI OT/IEIIBHO
B KaXJIOM MoAyJie. B 3aBucuMocTn OT THIa 1aTUMKa KaJuOpoBKa MPOM3BO-
JIMTCSI TI0 OJTHOM WJTH ZIBYM KOHTPOJIBHBIM TOYKaM.

Jnst ka0 KOPMYIIKH TP HOBOM THIIE KOPMa IPOM3BOJAUTCS €€ Ka-
muOpOBKa, B MpoIecce KOTOPOU OMpeAemnseTcs KOJIMYECTBO BOPOIIEHHOTO
KOpMa B €IUHHUIY BPEMEHU. DTH JaHHBbIE HY)KHBI JUISi TOYHOW JO3UPOBKH
KOpMa, TZi¢ yYUTBIBAIOTCA TaKHE MapaMeTpbl, Kak COPT PBIOBI, €e pa3Mep,
amIeTuT.
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JlaHHBIe, CIUTAHHBIE C KOHTPOJUIEPOB YIPABICHHUS, a 3aTEM U BCE U3Me-
HEHUs IapaMeTpoB IporpaMma nepenaer Ha cepsep LanMon.

[TpumeHeHne aBTOMAaTU3MPOBAHHOW CUCTEMBI KOHTPOJISI C yIIpaBIeHUEM
OT KOMITbIOTEpA MO3BOJISIET (rOAaMH) HaKaIUIMBaTh HH(MOPMAIIUIO O TPOoIec-
ce MPOM3BOACTBA (110 KaXKJIOMY JIHIO) B CEPBEPHOI 0a3e 1aHHbIX.

HaxoruieHHbIe JaHHBIE TO3BOJIST COCTaBJIATH IIPOTHO3BI, OLICHUBATH
PUCKM W NpUHMMaTh OOOCHOBaHHbBIE PELICHUS NPH 3aKJIAAKe OYepeaHOU
NapTUH PHIOBI, OCHOBBIBASACH HA PE3YJIbTAaTaX MPENBIAYLIMX LHUKIOB BBIpa-
IIUBaHUA. DTO, B CBOIO 0YEPEb, IIO3BOJIUT KCIEPUMEHTUPOBATh Ha OJJTHOM
WM HECKOJIBKUX OacceifHax, CpaBHUBATh M C KaXIbIM LUKIOM HAaXOIUTh
BapHaHTHl 5KOHOMHUH M HOBBILATH dPPEeKTHBHOCTH MPOU3BOACTBA. Bo3mo-
KEH JOIOJHUTEIBHBIA aHATMTHYCCKUH BapUAHT 10 SKOHOMHKE MPEATIPH -
THA.

Taxkum 00pa3oM, aBTOMATH3alMs aKBaKyJIbTYpHI NO3BOJSIET Ooliee pa-
IIMOHAJIbHO BECTHU MPOU3BOACTBO, UMCThH IMOJHYIO KAPTUHY MPOUCXOAAIINX
IIPOIIECCOB, a TaKKe€ MPOTHO3HPOBATH COOBITHS, MPUHUMATH YIpaBJICHYE-
CKHUE PEeLICHHS.

Pacuyer Gmomaccsl 3arpsi3HeHMil B Bojie, Bbl/Ie/IsieMbIX B IEPHOJ
kcnyaranuu Y3B 3a onuH npou3BoACTBEeHHBIH UK
(414 32 OIUH TOJT)

Pacuer Gromacchr 3arps3HCHHN B BOJE, BBIICISIEMBIX B IIEPHOJ SKCILTY-
aTanuu Y3B 3a oguH IpOW3BOACTBEHHBINA IUKII (MJIM 32 OJIWH TOJ), BKIIO-
4aeT B ce0s1 HeOOXOAMMBII MUHUMYM CJISYIOIIUX TapaMeTpOB:

N, — o01muii a3oT, Kr;

P, — obumii pocdop, kr;

XIIK — xumu4eckoe noTpedienne kuciopoa (obiiee), Kr;
BIIKS — 6uonornueckoe notpebienune kuciopoaa (odree), Kr.

Pacuer 6uomaccnl o6uiero azora (N,) B Boge. Konienrparms Ouo-
MAacChI 00IIEro a30Ta B BOJIC PACCUUTHIBACTCS IO CIICAYIOUICH (opMyIIe:

N0: NT+ Np+B|

rae N, — oOmumii a30T, Kr;
N, — TBepzas pakius a3ora, kr (Particulate N);
N, .+, — pacTBOpeHHBIH M B3BelIeHHBIH asor, kr (Dissolved and sus-
pended N).

N, = (N, + N, /KK) - K,,
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rae Ny — conepxanue a3ora B pexamusx, r N/kr kopma (Content N in feed
waste);
N, — coxmepaHue azora B HemepeBapeHHOM Kopme, ' N/Kr pnIObI
(Undigested N);
KK - xopmogoii ko3¢ durment (Feed conversion ratio (FCR));
K, — obmras mMacca MCHOJIB3yeMOro KOpMa 3a rof (Wi MepHOI BbIpa-
wuBanus), kr (Amount applied feed).

Ny = N, - @ /100,
rae N, — comepxkanue a3ora B kopme, T N/kr xopma (N Feed content) —
00BIYHO B cpeiHeM 16 % oT cojiepkaHus MPOTEHHA B KOPME;

@ — nons dpexanwmii, % (Feed waste) — 06b1uHO B cpeanem 1 % ot o01ie-

r'0 KOJIMYECTBA CheICHHOTO KOpMa.

N,=1I-10 - 16/ 100,
rae I1 — comepkanue mpoTenHa B Kopme, %o.
Ny = (N, - (100 —-I1y)) / 100,

rae N, — oOmuii BeImensseMblid a30T ¢ KopMoM, T N/kr peider (Amount N
allocated via feed);
I1, — ycBosieMocTs mpoTenHa peiboi, % (Digestibility) — o6braHO B
cpenneM 93 %.

N; = Ny - KK;
Ny s = (N, / KK) - K,
rae N, — skckpenus azota u3 opranusma psiosr, T N/kr peiosr (Excreted N).
N, = N, — N, — Ny - 10,

rae N, — HakomIeHHbIH a30T B TKamsx poib, % (Incorporated N in fish
tissue) — 00bIuHO B cpeanem 2,75 %.

Pacuer 6momacchl odmero ¢ochopa (P,) B Bome. Konnenrpaums
o6uomaccel obmero gocdopa B BoJie pacCUUTHIBACTCS 1O clieayromei gop-
MylJie:

PO = PT + pp + B
rae P,— obmuit pocdop, kr;
P, — tBepaas dpakius pochopa, kr (Particulate P);

P, + s — pacTBOpeHHBIH 1 B3BewmeHHbIH hocdop, kr (Dissolved and sus-
pended P).
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P,=(Py + Py /KK) - K,,
rae Py — comepxanne docdopa B dexamusx, r P/kr kopma (Content P in

feed waste);

P, — comepxxanue dochopa B HemepeBapuBaeMoM KopMme, T P/Kr prIObI
(Undigested P);

KK — xopmogoii koa¢pdurmment (Feed conversion ratio (FCR));

K, — obmas mMacca mcmoip3yeMoro Kopma 3a rof (Wi IepHoi BBIpa-
wuBanus), kr (Amount applied feed).

Py =Py - @ /100,
rae P, — conepikanue pocdopa B kopme, T P/xr kopma (P Feed content);

O — nons pexanuii, % (Feed waste) — o6b1uHO B cpearem 1 % ot o6re-

T'0 KOJIMYECTBA ChEACHHOTO KOpMa.

P.=P - 10,

rae P — coneprkanune dochopa B kopme, %;

P. = (P, - (100-P,)) /100,

rae P, — obmmit Beigensiemsiii pocdop ¢ kopmom, T P/kr peiosl (Amount P

allocated via feed);
P, — ycBosemocts docdopa peidoit, % (Digestibility) — o6srano B cpen-

HeM 65 %.
P, =P, - KK;
Pp+s=(P,/KK) - K,,
rne P, — osxckpemus ¢ochopa w3z opranmsma peIOB,, T P/KT  pBIOBI

(Excreted P).
p3: PB_pH_PHK : 10;
rae P — HakomIeHHbIH docdop B Tkausax pwid, % (Incorporated P in fish
tissue) — o0bIuHO B cpeanem 0,43 %.
Pacuer GuoMacchl 001ero XHMHYECKOT0 MOTPeOIeHHsI KHCI0pPoaa B

Boae. KoHueHTpanus Onomacchl o0IIero XuMUYECKOro MOTpedIeH s KUC-
JIOPOJia B BOJIC PACCUNTHIBACTCS M0 CIIEAYIOLIEH popmyrte:

XIIK = XTIIK, + XIIK,,

rae XIIK — xuMuueckoe norpediieHne kuciaoposa (obuiee) Kr;
XTIIK, — xumudgeckoe motpebieHue Kuciopoaa (odmiee) Ui TBEpIOH
¢dpakuuu, Kr;

53



XIIK, — xumudeckoe notpebieHue kucaopona (obuiee) Misi pacTBO-
PCHHOM (hpaKIuu, KT.

XTIK, = (XIIK, ¢ + XTIK, ,, / KK) - K,,

rae XIIK, 4 — conep:xanue obmei TBepnoit Gppakimu XIIK B peiOHEIX de-
KaJIUsIX, I/KT KOpMa;
XIIK;. ; — comepxanne obme TBepaon dpakmmn XIIK B HemepeBapeH-
HOM KOpM€, I'/KT PBIOBI;
KK — kopmoBoit koaddunuent (Feed conversion ratio (FCR));
K, — obmras mMacca MCHOJIB3yeMOro KopMa 3a rojx (MM HepHo[ BbIpa-
mmmBanus), kr (Amount applied feed).

XIIK, = XIIK, ,, / KK - K,

rae XIIK, , — conep:xanue oOwei pactsopenHoi gppakuuu XIIK B Henepe-
BapeHHOM KOpMe, T/KT PHIOBI.

XK, , = XIIK; (I1,) + XTIK; (K,) + XIIK; (Vy),

rae XIIK, (I1,) — comepxkanue tBepaod ¢paxuuu XIIK mis nporenna B
HerepeBapeHHOM Kopme, T/kr peiObr (Protein particulate
form of COD from undigested feed);

XIIK, (K,) — comepxanne TBepmoii dppakiun XITK st xupa B Herie-
peBapeHHoM kopme, r/kr peiObl (Fat particulate form of
COD from undigested feed);
XIIK, (V) — comepxanue tBepaoit ¢pakiuu XIIK st yrieBogoB B
HerepeBapeHHOM KopMme, I/Kr peiosl (Carbohydrates par-
ticulate form of COD from undigested feed).

XTIK,, , = XTIK,, (I1,,) + XTIK, (K,)+ XTIK,, (V.),

rae XIIK, (I1,) — conepxxanue pacropeHHoi ppakunu XIIK s nporenna
B HemepeBapeHHOM Kopwme, T/kr peiosr (Protein dissolved
form of COD from undigested feed);

XIIK, (K,) — conepxanue pacTBopeHHoi ¢dpakuun XIIK s xupa B
HerepeBapeHHOM KopMme, I/kr peiobl (Fat dissolved form
of COD from undigested feed);

XTIIK, (Y4) — conepxxanue pactBopenHoit ¢pakuun XIIK mus yrneso-

JIOB B HETepeBapeHHOM Kopme, I/kr pouiobr (Carbohydrates
dissolved form of COD from undigested feed).

XIIK, (I1,) = I, - KK - 3 (IT) / D (IT),

rae I, — conepkaHue NpoTernHa B HEIIEPEBAPEHHOM KOPME, I/KI KOpMa,;
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3 (IT) — coxep:kaHue SHEPTUH B IpOoTenHE, K/K/T — OOBIYHO B CpeIHEM
23,66 xJx/T;
Ok (IT) — xucnmopomHs K03(UIMEHT AN TPOTEHHA, KOJIHMYECTBO
BBIJICJICHHOW SHEPrud Ha 1T TOTPEeOIEHHOTO KHCIIOPOa,
k/x/T xucnopona — oosrgHO B cpenaeM 13,36 x/[x/T xucio-
poxa.

XTIK, (K,) = K, - KK - 3 OK) / D OK),

rae XK, — conepxaHue XXHUpa B HellepeBapEeHHOM KopMe, I'/KT KOpMa,
3 (K) — conmepxanue >Hepruu B xupe, kJK/T — OOBIYHO B CperHEeM
39,57 xJIx/T;
Okx (OK) — kucnopoasslii KO3PGHUIUEHT IS J)KUpa, KOJTHMYECTBO BBIIEC-
JICHHOH »Hepruu Ha 1 T moTpebiieHHOTro KHciopona, Kx/r
Kuciopozaa — o0b4HO B cpegHeM 13,72 kJIx/T kuciaopoa.

XHK; (V) = ¥y - KK 3 (V) / Ok (V),

rae Y, — coliepKaHue YriieBOIOB B HEIIEPEBAPEHHOM KOpMeE, I/KT KOpMa,
3 (V) — comepkaHHe SHEPTHH B yriieBoaax, k/[/r — oOBIYHO B cpen-
wem 17,17 xx/T;

Okk (Y) — KHCIOPOAHBIH KOA(POUIHUEHT IS YIIIEBOJIOB, KOJIAYECTBO
BBIJICJICHHON SHEpruM Ha | T' MOTPeOJIEHHOTO KHCIOPO/a,
k/Ix/T xucmopona — 00br9HO B cpenHeM 14,76 kJIx/T Kucio-
pona.
XIIK, (IT,) = I, - KK - Kxnx - O (IT) / Ok (1),

rne Ky — koapoumument XI1K, cootHomenune pactBoperHoro XIIK k tBep-
nomy XIIK — o6sr4s0 B cpenrem 0,4.

XIIK, (Vi) = Yy - KK - K - 9 (V) / Ok (Y);
II,=11-10-1II - 10 - I1, / 100,

rae I1 — comepskanue npoTenHa B Kopme, %;
II, — ycBosieMocTh npoTenHa pridoif, % (Digestibility) — oOsruno B
cpenneM 93 %.
XK, =2XK-10-2K- 10 - XK, / 100,

rae XK — comepikanue xupa B Kopme, %;
XK, — ycBostemocTs upa pri0oii, % (Digestibility) — o6br4HO B cpennem
91 %.
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V,=V-10-Y 10 Y, /100,

rae Y — cozep>kaHue yrieBoJoB B Kopme, %o;
Y, — ycBoseMOCTb yrieBonoB pwiboii, % (Digestibility) — o6bruno B
cpemaem 71 %.

XIIK,, ¢ = XTIK, (I1y) + XTIK, (K) + XTIK, (¥y),
rae XIIK, (I1y) — conepxanue TBepmoil dpaxuun XIIK mms mpotenHa B
pBIOHBIX (ekanusx, r/kr kopma (Protein particulate form
of COD from feed waste);

XTIK, (Ky) — conepxanue TBepaoil ppaxiuu XITK ms sxupa B peIo-
HbIX (ekanusx, r/kr kopma (Fat particulate form of COD
from feed waste);

XTIIK; (Yy) — conmepxanme TBepaoit ¢paknum XIIK mis yraesomos B
peIOHBIX (ekamusx, T/kr kopma (Carbohydrates particu-
late form of COD from feed waste).

rae Il — conepskanue MpoTerHa B PHIOHBIX (peKanusx, I/KI KopMa.
XIIK, (K) = XKy - D (K) / e OK),
rae XKy — conepxanue xupa B ppIOHBIX (eKanusx, I/KI KopMa.
rae Y — CofepiKaHue yrileBoJI0B B PHIOHBIX (eKanusx, I/KI' KopMa.
Iy =11-10- ® /100,
rae @ — mons dexanuii, % (Feed waste) — 06brunO B cpearem 1 % ot obiie-
IO KOJIMYECTBA ChEIEHHOTO KOpMa;
Ky =2XK-10 - D/ 100;
V=¥ -10- D /100.
Pacuer GuomMacchl 001ero 0M010rH4eCKOro NoTpedIeHUuss KMCaopo-

na B Bojae. Kornentpamus 6momacchsl obmiero 6monornaeckoro morpeodie-
HUSI KHCIIOPO/A B BOJIE PACCUMUTHIBACTCS 110 Clieyronieid popmyie:

BIIKS = BIIKS; + BIIKS,,

rne BIIKS — 6uonorudeckoe norpebienue kucioposa (obuiee), Kr;
BIIKS, — 6uomorndyeckoe notpebiaeHne Kuciopoaa (odiee) A TBep-
J0# (hpakuu, Kr;
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BIIKS, — 6uonoruyeckoe norpedieHre Kucaopona (obmee) A pac-
TBOPEHHOH (ppakIim, Kr.

BIIKS, = (BIIKS5, ¢, + BIIKS, , / KK) - K,

rae BIIKS, 4 — conepxanue obmeit TBepaoi ¢pakuuu BIIKS B peIOHBIX
(exanusix, I/Kr KopMa,
BIIKS, ; — conmepxanne obmelt TBepnor (pakmum BIIKS B Hemepea-
PEHHOM KOpMe€, I/KT PBIObI;
KK — kopmoBoit kosddunuent (Feed conversion ratio (FCR));
K, — obmras mMacca MCHOJIB3yeMOro KopMa 3a rof (MM NepHoJ BbIpa-
mmBanus), kr (Amount applied feed).

BIIKS5, = BIIKS, ,, / KK - K,,

rae BIIKS, , — conepsxanue obmeii pacteopenHoit ¢pakiuu XIIK B nene-
pEeBapeHHOM KOPME, T/KT PHIOHL.

BIIKS; , = XTIK, ,, - KXHK/EHK(TA H)

rae XIIK; , — comepxanue obmieit TBepmon dpakmuu XIIK B HemepeBapeH-
HOM KOpMe, I/KT pBIOBbI;
Kxmik / 5k ) — coorHomenue BIIKS u XTIK B HEMEpeBapeHHOM KOp-M€
JUTS TBEPIOH (hpakImu — 0ObIYHO B cpemHeM 0,2.

BHKSp. oo XHKp. ' KXHK/BHK(p. H))

rae XIIK, , — conepxanue obwmei pactsopennoi ¢ppaxkuuu XIIK B Henepe-
BapeHHOM KOpMe, T/KI PBIOBI;
Kxmik / srik(p. vy — cootHomenue BITKS u XIIK B HEnepeBapeHHOM KOp-Me
JUTSL pACTBOPEHHOM (ppakiuu — 00braHO B cpenueM 0,5.

BIIKS,, ¢ = XTIK;. ¢ * Kxmx/ sricer. ):

rae XIIK, ¢ — conepxanue oOwei teepaoi ¢ppakuun XIIK B peiOHBIX de-
KaJHsX, I/KT KOpMa;
Kxnik / srikr. ¢) — cooTHomenne BITKS u XTIK B priGHBIX exanusax ams
TBepIo# (pakunu — o0br9HO B cpenHeMm 0,6.

IIpumep pacuera. Heooxoaumo nomyunts npupoct 150 T (Myomearas —
M, auansnas) TOBAPHOTO JIEHCKOTO OCETpa. B MOjyse TOBapHOTO BHIpAIUBA-
HUs OyJeM OCYLIECTBISITH KOpMileHHe pbiOb kKopmoMm Aller Bronze 45/15,
ucnons3yst rpaHyisl 4,5 Mm. CorjlacHO KOPMOBBIM TaOJiMIaM KOPMOBOM
kod(pdunmeHT s Takoro kopma coctaBut 1,1. CremoBaTenbHO, 3aTpaTh
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KOpMa ISl TOJTyYeHUsI HEOOXOAMMOT0 MPHPOCTa OMOMACChI TOBAPHOU phI-
6b1 cocraBsar 165 1. TapanTHpoBaHHBIE XapakrTepucTHkKH Kopma Aller
Bronze 45/15 cnenyromue: cwipoit mpoteun — 45 %; ceipoii xup — 15 %);
yrieBoasl — 22 %; ¢dochop — 1,2 %. OcymecTBuM pacder OHOMACCHI 3a-
TPsS3HEHWH B BOJE, BBIACISIEMBIX B IEPHOM dKCIuTyatarmn Y3B 3a omguH
TIPOM3BOJICTBEHHBIH IIHKII.

1. Paccunrtaem conepxxanue azora B kopme N, r N/kr:

N,=11-10-16/100=45-10- 16/ 100 = 72  N/kr.

2. Paccunraem cozepxkanue asora B pexanuax Ng, r N/xr:

Ng =N - ®/100=72-1/100=0,72 r N/kr.

3. Paccuntaem coaepikaHue OOLIEro BBIIEIAEMOTo a3ota ¢ KopMom Ny,
T N/kr:

N; =N - KK=72- 1,1 =79,2 1 N/kr.

4. PaccunTaeM conepikaHue a30Ta B HernepeBapeHHOM KopMe N, T N/kr:

Ny = N; - (100 - I1y) / 100 = 79,2 - (100 — 93) / 100 = 5,5 r N/xkT.

5. PaccunTaem coneprxkanue TBepaoi ¢pakuuu azora N, Kr:

N, =(Ny + N, /KK) - K, = (0,72 + 55/ 11) - 165000 = 943800 r /
1000 ==943,8 kr.

6. Paccuntaem coziepikaHue SKCKpELMH a30Ta U3 opranusma peiobl N, T
N/kr:

N,=N;—N,— N, -10=79,2-55-2,75- 10 =46,2 r N/xr.

7. PaccunraeM coziep)KaHHe PaCTBOPEHHOTO M B3BEHICHHOTO a30Ta N, 4 4,
KT

Np+s=N,/KK- K,=46,2/1,1-165000=6930000r/1 000 = 6930 kr.

8. Paccumuraem cogeprkanue obmero azora N, Kr:

No=N;+ N, ., =943,8 + 6 930 = 7 873,8 kr.

9. Paccuutaem coaepxanue pocdopa B kopme P, r P/kr:

P,=P-10=1,2-10=12r P/kr.

10. PaccunTaem coaepxanue pocdopa B pexamusax Py, r P/kr:

Py =Pc - ®/100=12-1/100=0,12 r P/xr.

11. PaccuuTaem conepkanue o0miero BeiensieMoro gocdopa ¢ KOpMOM
P., r P/kr:

P,=P. - KK=12-1,1=13,2r P/kr.

12. Paccuntaem conepkanue (ocdopa B HermepeBapeHHOM kopme Py, T
P/xr:

P, =Ps - (100-P,) /100 = 13,2 - (100 - 65) / 100 = 4,6 T P/xr.

13. PaccuuTaem coaepkanue TBepaoi ¢pakumu pochopa P, kr:

P.=(Py + P,/ KK) - K, =(0,12 + 46 /1,1) - 165000 = 709 800 r /
/1000 =709,8 kr.
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14. PaccunTaeM conepskaHue SKCKpennn Gocdopa U3 opraHuzMa peIObI
P,, r P/kr:

P,=Py—P,—Pu-10=132-4,6-0,43 - 10=4,3 r P/kr.

15. PaccunTaem cozepkaHue pacTBOPEHHOTO W B3BemleHHOro docdopa
Pp + 5, KT

Pp+s=P,/KK-K,=4,3/11- 165000 =645 000r/1 000 = 645 kr.

16. PaccuuTaem cojaepikanue oouiero pocdopa P, kr:

Po =Py + P,y =709,8 + 645 =1 354,8 k.

17. PaccunTaem coznep:xkanue NpoTerHa B PoIOHBIX (ekamusx Iy, r/kr:

IMy=I1-10-D/100=45-10 - 1/100 = 4,5 r/kr.

18. PaccunTaem coznep:kanue xupa B peIOHbIX (hexanuax XKy, I/Kr:

Kp=2XK-10-d/100=15-10-1/100= 1,5 r/xr.

19. PaccuuTaem cojep:kaHue YIrieBOJOB B PHIOHBIX (exanusx ¥ g, I/Kr:

V=Y -10-®/100=22-10-1/100=2,2 r/kr.

20. Paccunrtaem copepxkanue TBepaoit ppakumu XIIK mis mporenHa B
pr1oHbIX pexamusax XITK,(I1y), r/xr:

XIIK, (TTy) =T - O (IT) / Ok (IT) = 4,5 - 23,66 / 13,36 = 7,96 r/kr.

21. Paccunraem cogepkanue TBepaoit ¢ppakmun XIIK mns xupa B peIo-
HeIX pexamusax XIIK, (OKy), r/kr:

XIIK; (Kp) = Ky - O OK) / O OK) = 1,5 - 39,57 /13,72 = 4,32 r/xr.

22. Paccunrtaem cojmeprxanue tBepaoi ¢pakumu XIIK mis yriieBomos B
pe16HbIx dexammax XIIK, (Vy), T/Kr:

XIIK, (V) =V - O (V) / Ok (¥V)=2,2 - 17,17/ 14,76 = 2,55 T/xr.

23. Paccunraem comepxanue obmei tBepmoir ¢ppakuuu XIIK B prIO-
HeIX (examusax XIIK, 4, T/kr:

XTIK, ¢ = XIIK, (I;) + XIIK, (Ky) + XTIK, (V) = 7,96 + 4,32 + 2,55 =
= 14,83 r/xr.

24. PaccunTaeM coziep>kaHue IIPOTEHHA B HellepeBapeHHOM Kopwme [, r/kr:

IT,=I1-10—-1I1-10 - 11,/ 100 =45 - 10—45 - 10 - 93/ 100 = 33,5 r/kr.

25. PaccunTaeM cozepxaHue )Xupa B HerepeBapeHHOM Kopme XKy, T/KT:

XK,=X-10-XK-10-X,/100=15-10-15-10-91/100= 13,5 r/kr.

26. PaccunTaeM copep)kaHHE YIJIEBOJIOB B HEIIEPEBAPEHHOM KopMme Y,
T/KT:

V,=V-10-¥-10-V¥,/100=22-10-22 - 10 - 71/100 = 63,8 r/xr.

27. PaccuntaeMm copaepkanue pactBopeHHod ¢pakmmu XIIK mis mpo-
TenHa B HemepeBapeHHoM kopme XITK,(I1,,), r/kr:

XHKP (HH) = HH - KK - KXHK - D (H) / 3KK (H) = 33,5 : 1,1 : 0,4 : 23,66/
/13,36 = 26,10 r/xr.
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28. PaccunTaem coxepkanue pactBopeHHo# ¢pakumun XIIK ms xupa B
HenepeBapeHHOM kKopme XITK,(OK,,), r/kr:

XTIK, (K,) = XK, - KK - Kxnik - 9 (K) / O OK) =135 - 1,1 - 0,4 x
x 39,57 /13,72 =17,13 r/kr.

29. Paccuntaem conepskanue pactBopeHHO# (paxmmm XIIK mis yrie-
BOZ10B B HenepeBapeHHoM kopme XIIK; (V,,), r/kr:

XIIK,(Vy) = ¥V - KK Kxnie - 9 (V) / Ok (V) = 63,8 - 1,1 - 0,4) x
x 17,17/ 14,76 = 75,96 r/xr.

30. Paccunraem copepkanue obOmieit pactBopeHHO# ¢pakumu XIIK B
HenepeBapenHoM kopme XIIK,, ,, r/kr:

XIK,, , = XIIK,, (Ily) + XIIK, (OK,) + XIIK, (Y,) = 26,10 + 17,13 +
+ 75,96 = 119,19 r/kr.

31. Paccunraem copepxanme tBeproit ppakmun XIIK ams mportenHa B
uenepeBapernom kopme XITK (I1,), T/kr:

XIIK, (T1;) = I, - KK - 3 (IT) / Oy (IT) = 33,5 - 1,1 - 23,66 / 13,36 =
= 65,25 r/kr.

32. Paccuntaem conepxkanne TBeprod ¢pakumun XIIK mus xupa B
uenepeBapernom kopme XITK, (O0K,), r/kr:

XIIK; (K;) = K, - KK - 2 (OK) / D OK) = 13,5 - 1,1 - 39,57 / 13,72 =
= 42,82 r/xr.

33. Paccunraem conepxanue tBepaon ¢pakumu XIIK mams yrmeBomoB B
uenepeBapernom kopme XITK, (V,,), T/kr:

XIK; (V) = Ve - KK -2 (YY) / Ok (V) =638 - 1,1 - 17,17 / 14,76 =
= 81,63 r/xr.

34. Paccunraem copepkanue ooieit TBepaoit ¢ppakumn XIIK B Henepe-
BapenHoM kopme XIIK, ,, r/kr:

XIIK, , = XTIK, (IT,) + XTIK, (K,) + XIIK, (V,) = 65,25 + 42,82 +
+ 81,63 == 189,70 r/kr.

35. Paccuntaem xummdeckoe NOTpeOlieHHE Kuciaopoaa (oOImiee) s
TBepaon ¢ppakiuu XIIK,, kr:

XIIK, = (XIIK, ¢ + XIIK, , / KK) - K, = (14,83 + 189,70 / 1,1) x
x 165000 =30901 950 r/ 1000 =30901,9 kr.

36. Paccuntaem xummdeckoe mNOTpeOJieHHE Kuciaopona (oOmiee) s
pacteopenHoi ¢ppaxuun XIIK,, kr:

XIIK, = XIIK,, , / KK - K, = 119,19 / 1,1 - 165000 = 17 878 500 r /
/1000 =17 878,5 kr.

37. PaccunTtaem o0Iiee XuMUUECKoe morpediienne kuciaopoaa XIIK, kr:

XIIK = XIIK, + XTIK, = 30 901,9 + 17 878,5 = 48 780,4 kr.

38. Paccuntaem comeprkanue obOmieii TBepaor ¢pakunu BIIKS B phib-
HbIX ¢dekamusax BIIKS,, ¢, r/kr:
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BHKST o= XHKT ¢ K XIIK / BIIK(r. ) = 14,83 : 0,6 = 8,9 T/KT.

39. Paccunrtaem conepkanue obmield TBepnod ¢dpakumu BITKS B He-
nepeBapuBaemMoM kopme BIIKS, 4, r/kr:

EHKST H XHKT H KXHK/BHK(T. H) — 189,70 ' 0,2 = 37,9 T/KT.

40. Paccunraem ofmiee Onoyormueckoe MOTpeONICHHE KHCIOpOAa Ul
TBepaoit ¢ppakuuu BITKS,, r/kr:

BIIKS, = (BIIKS5, ¢ + (BIIKS, , / KK)) K, = (8,9 + (37,9 / 1,1)) 165 000 =
=7152750r/1000=7152,7 xr.

41. PaccunteiBaeTCcsl coaepkaHme oOmeld pacTBOPEHHOH —Qpakiun
BIIKS5 B nenepeapennom kopme BIIKS, ., r/kr:

BHKSP H XHKP " KXHK/BHK(p. 1) = 119,19 . 0,5 = 59,6 r/Kr.

42. PaccuntaecMm OMOJIOTHUECKOE MOTPeOICHNEe Kuciopoaa (obuiee) s
pacteopenHoi ¢pakuuu BIIKS,, r/kr:

BIIKS, = BIIKS, .,/ KK - K, = 59,6 /1,1 - 165 000 = 8 865 000 r / 1000 =
= 8 865 kr.

43. Paccunraem obiee buosornyeckoe norpednenue kuciopoaa bBIIKS,
KT

BIIKS5 = BIIK5, + BIIKS, = 7 152,7 + 8 865 = 15 990 xr.

44, Tlo pe3ynpTaTtaM pacueToB coctaBum tadi. 3.1.

Tab6numna 3.1. Buomacca 3arpsi3HeHmii B Bo/ie, BbIAEIsIEMBIX B IEPHOJ IKCILTYyaTAIIHA
TOBAPHOI0 MOAYJIsi PLIOOBOHOI0 HHIYCTPHAJILHOI0 KOMILIEKCA Ha OcHOBe Y3B
10 BLIpaIMBaHHUI0 150 T TOBapHOro JIEHCKOIo oceTpa
(32 0JMH MPOU3BOACTBEHHBIIi IIMKJI 10 OUHCTKH)

ITokazaTens Enunnna nsmepenus 3HaueHHe
N, KT 7873,8
P, KT 1354,8
XTIK KT 48 780,4
BIIKS KT 15990

Pacuer Guomaccel 3anH3HeHI/Iﬁ OCYIICCTBJIACTCA MO BCEM HPOU3BOJI-
CTBCHHBIM MOJYJISIM.

Pacuer 6nosiorn4yeckoro ¢puiabTpa
Pacyer Guonormdeckoro GpuIbTpa OCYIMECTBISIETCS IO CeayromuM (op-
MyJIam:
350 = K¢ © (N/ KK) / (VIIIT - 11,),

3.
rne 3pp — 00beM 3arpy3KH JUIst OMOJIOrHYEeCKOro (GUIbTPa, M,
K. — MakcuMmaibHas Macca KOpMa B CyTKH, KT;
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N, — 9KcKpenust a30Ta u3 opranusma peios, T N/kr peiosr (Excreted N);
KK — xopmoBoii koadurrent (Feed conversion ratio (FCR));

VIIII — yxenbHas MIOMaAb MOBEPXHOCTH 3arpysku, M°/m° (Gepercst u3
3aJaHusl);

I1, — moTpebenne azora GakTepusMu GrobuIbTpa, r/M%; (3HaueHHe 3a-
BHCHT OT TEMIICPATYphI BEIPAIIMBAHUS PHIOLL: 10 16 °C — 0,1 r/m%;
16-18°C - 0,2 r/m% 18-20°C — 0,3 /M’ 20-24°C— 04 r/m’;
24 °C u Bbume — 0,5 /M%)

b® = 3];@ : 2,

3
rne b® — o6vem Ouosornueckoro ¢uibTpa, M

Pacder morpedHOCTH B HEOOX0AUMOM 00beMe BO3IyXa
AJist Onosornyeckoro GpuiibTpa

(B OCHOBHOM /ISl HUTPUGHUIHPYIOIHUX GaKTepHii)

Pacuer motpeOHOCTH B HE0OXOAMMOM 00BEeMe BO3AyXa Isd OHOJOTHYe-

ckoro ¢QmibTpa (B OCHOBHOM [UIsi HUTPUGHUIMPYIOMUX OaKTepHil) ocy-
HICCTBIIETCSI IO CIEAYIOIUM (hOpMyJIam:

OZ(BCD) = N3 /KK - Kc /1000 - OZ(H)7

rae O, gp) — Macca KMCIOpoa 1yl HUTpU(DUKALMH, KI/CYT;

N, — akckpenust a30Ta u3 opranmsmMa peiosr, T N/kr peiosr (Excreted N);
KK — kopmoBoii koaddunuent (Feed conversion ratio (FCR));
K. — MakcumanbHas Macca KOpMa B CYTKH, KT

O (xy — MOTPEOHOCTh B KUCTOPOAE ISl HUTPHOHUKAIMH — OOBIYHO B
cpennem 4,57 kr/xr N;

B];q;. = Oz(];c])) -1000/ (02 . H}I/ 100),

rine Bgo — HEOOXomUMBI 00beM BO3Ayxa ISl OMOJIOTHYECKOTO (QUIBTpA,
mleyr;
0, — Macca kuciopoza B 1 M° BO3/1yXa, I' — IPH HOPMAIBHBIX YCIOBHSX
3
300 r/m”;

H, — HacblleHne BOJbI KUCIOPOJOM MPU MPOXOXKICHUH depe3 nuddy-
30p — NPH HOPMAIIBHBIX YCJIOBHSX 6 %0.

Pacuer morpe6HOCTH B HE00X0AUMOM 00beMe BO3yXa
AJI51 ABIXaHUSA PbIOBLI B OAHOM MOJTYJIe
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Pacuer morpebHOCTH B HEOOXOAMMOM OOBEME BO3JyXa ISl JbIXaHUS
PBIOBI B OZJTHOM MOJYJIE OCYIIECTBIISETCS 10 CIEeAYIOmnM (hopmymnam:

0O, ®P) — 0O, [ M,,

rae O, p) — Macca KHCIOPOa AN JIbIXaHUS PHIObI, I/4;
Oxp) — IOTPEOHOCTH B KHCIOPOAE, HEOOXOAUMOM IS AbIXaHHs PBIOBI,
r/(kr * 9);
M, — obmras 6uomacca peIOBI B OTHOM MOIYJIE, KT;
Bp = 02 ®) / (02 : HH/ 100),

re Bp — HeoOX0MuMblii 06BeM BO3IyXa [Tl ABIXAHHS PHIOEI, M /d;
0, — Macca kucropoga B 1 m® Bo3ayxa, T — IPH HOPMATBHBIX YCIOBHSX
300 r/m*;
H, — HaceImeHne Bogb! KHCIOPOJOM NPH IPOXOXKIACHUH depe3 quddy-
30p — IPH HOPMAJIBHBIX YCIOBUAX 6 %o.

Pacuer HE00X0AMMOro KOJIMYECTBA 00MEHOB BOJBI B OJJHOM 0acceiiHe

Pacuer HE0OXOOMMOIO KOJIMYECTBA OOMEHOB BOJIBLI B OJHOM OacceiHe
OCYIIECTBIISIETCSI O ClIeaytonIei hopmyie:

O5 =0, 1 - Mg/ (02 4y — Oz ),

rae O — 00OMeH BOIbI B Oacceiine, j1/4;

O; (1) — TOTPeOHOCT B KHCIOPOJE, HEOOXOAMMOM JUIS IBIXAHHS PBIOBI,
MI/KI"4;

My, — 6uomacca peIOBI B OJJTHOM OacceiHe, KT,

O; () — HavaJlbHas KOHIEHTpaLKs KHcIoposa B Oacceline (KOHIEHTpa-

s KHCIIOPOJia Ha BXOJIe B OacceliH), MI/;

O, (xy — KOHEYHas KOHIIEHTpalus KHCJopoaa B OacceifHe (KOHIEHTpa-
1L KUCIIOPO/ia Ha BBIXOJIe U3 OacceliHa), MI/1.

[ToTpe6GHOCTE B KHCIOPOIe, HEOOXOAMMOM JJIsl ABIXaHMsI PhIObI, YKa3aHa
B nipuit. 9.

IMpumep pacuera. [{ns noaydenus 150 T TOBapHOTO JIEHCKOTO OoceTpa
HeoOXxoauMo UMeTh 3 Moxyis Y3B: Momynb MHKyOammy M MMoIpaniiBaHus
ManbkoB 110 10 T; Moxyne BeIpanmBanus Monoau a0 100 r; Moxyns ToBap-
HOro BhIpaiiuBanus. J{ns kopmieHus OyayT ucmoib3oBathes kopma Aller
Bronze 45/15 ¢ xopmoBbM Ko3(dunmenTom 1,0. Mcxons U3 npeabiaymux
pacyeroB, MaKCHUMalbHOE €XECYTOYHOE IOTpebJeHHe KOPMOB TOBapHOM
pbiooii cocraBur 1 530 Kr/cyT, SKCKpenusi a3oTa M3 OpraHM3Ma phIObI —
46,2 r N/kr. Temnieparypa BbIpammBaHusi ToBapHoro ocerpa — 22 °C, VIIII
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sarpyskn — 750 M%/m°. Tlnomams oxroro Gacceiina — 12 M2, TIOTHOCTB TIO-
caiki ToBapHOit peIGE — 60 kr/M2. Bromacca peiGsl B ogHOM Gacceiine: 60 x
x 12 = 720 xr. [IpousBeneM pacueT OHOIOTHYECKOrO (HUIBTPA, PACUET IO-
TpeOHOCTH B HEOOXOAMMOM 00BeMe BO3IyXa ISl OMOJIOTHYECKOTO (PHiIbTpa
(B OCHOBHOM ISl HUTPUQHUUUPYIOMIMX OakTepuil) W pHIOBI, a TaKxe I0-
TpeOHOCTH B BOJOOOMEHE B MOJYJIE TOBAPHOTO BhIpaluBaHMs (IIPH BbI-
TIOJIHEHUN KypPCOBOH pabOTHl HEOOXOIMMO OCYIIECTBIATH PAacydeT 10 BCEM
TPEM MOIYIISIM):

1. PaccunTaem 06beM 3arpy3KH JUIs GHOTOTHICCKOTO BHIBTPA Spp, M

350 = K¢ - (N, / KK) / (YIIT - I1,) = 1 530 - (46,2 /1,0)/ (750 - 0,4) =
= 235,62 ",

2. Paccuntaem oGbeM GHosormaeckoro ¢pumsrpa bd, m>:

B® = 35 - 2= 235,62 - 2=471,24 M".

3. Paccunrtaem Maccy kucnoposa miist HUTpubukanua Oy g, KI/CyT:

Oy 0y =N, /KK -K;/1000 - Oy, =46,2/1,1-1530/1000 - 4,57 =
= 323,1 kr/cyT.

4. PaccuntaeM HEOOXOAMMBIH 00BEM BO3AyXa I OHOJIOTHYECKOTO
¢uibTpa Bie, M3/CyTZ

Bgo = O oy - 1000 / (O, - H, / 100) = 323,1 - 1000/ (300 - 6/ 100) =
=17950 M3/cyT, wim 747,9 M.

5. Paccunraem Maccy Kucnopoza [ AbIXaHus peios1 Oy p), T/4:

02 ®= 02 i Mo = 0,456 - 150 000 = 68 400 r/u.

\ 6. PaccuntaeM HeOOXOJMMBIH OOBEM BO3MyXa JUIsl AbIXaHHsA PO By,

VWK

B, =0,/ (0, - H,/100) = 68 400/ (300 - 6 /100) = 3 800 Mg,

7. PaccuntaeM HEOOXOUMBI 0OOMEH BOALI B ogHOM Oacceitne Og, 1/4:

OB = Og o * MB / (02 m — 02 (x)) =456 - 720/ (9 — 5) =82 080 J'I/‘I, W
82,1 m’/u.

3.4.5. BerepuHapHo-caHUTapHBIE MPaBHIa
PHIOOBOHOI0 HHAYCTPHAJIBHOT0 KOMILIEKCA

B nanHOM paznene HeoOXOIUMO pa3paboTaTh OOLIME BETEPHHAPHO-
caHHTapHble TpaBwia B peiOHOM Lexe Y3B (mpun. 10); BerepuHapHO-
CaHNTapHbIe TPEOOBAaHUsSI K TPAHCIIOPTHPOBKE, KAPAHTHHY M BBIJICP)KUBA-
HUIO OIUIOZOTBOPEHHOW HKpPHI, PHIOOIOCATOYHOTO MaTepHana, TOBapHON
pPBIOBI U TIPOW3BOIUTENEH; JeUueOHO-TIPODUIAKTHICCKIE MEPOTPHUATHS, a
TaK)Ke Me-pONPHATHS, HAINpaBICHHbIE HAa TOBBIIICHHE HMMYHHTETA
THAPOOHOHTOB. B 3TOM >Xe pa3merre He0OXOIUMO JaTh OMHUCAHNE OCHOBHBIX
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METOJIOB, TPUMEHSIEMBIX i1 obe33apakuBaHUs BoAsl (Y D-m3imydeHue,
030HUPOBAHKE U Jp.), & TAKKE YKa3aTh OMOXMMHUYECKHE U OHodU3nIecKue
MEXaHU3Mbl BO3JCHCTBUS OSTUX METOJOB Ha BOAY M HATOTCHHYIO

MUKpodIIOpY.
3.4.6. IlepeyeHb TONMOJTHATEILHOTO 000PY/I0BAHMS

[Ipu BBINOJHEHUHM JAHHOTO Pa3ziesa, MOJb3YSACh KAaTaJIOraMH IPOU3BO-
IUTENeH PBHIOBI B aKBaKyJIbType, HEOOXOAWMO BBIOpPATh JOIOIHUTEIHHOE
000pyIOBaHNE W PACXOIHBIN MaTepHai A COMPOBOXKACHUS () (HEeKTUBHON
TEXHOJIOTUU BbIpAIUBAHHUSA U COCTABUTH UX MCPCUCHb (HpI/IJ'I. 11)

Pexomenayempie WeD-CChUIKM KaTalOrOB MPOH3BOAMTENCH 000pYyI0-
BaHUA [0 aKBAKYJIbTypE:

http://www.sdk.com.pl/files/katalog.pdf;

http://www.fishtechnics.ru;

http://aquacultur.de/download/katalog-de-en-ru.rar.

3.5. I'pa¢uyeckast yacTb

I'paduaeckas yacte opopMirseTcs Ha OTACTBHOM JHicTe popmaTta A2—A3
NpU  KMCHOJB30BaHUU rpaduueckux mporpamm (Hampumep, SketchUp,
AutoCAD, Photoshop u mp.). Ha gepTexxe ykaspIBaroTCs: KOJHYIECTBO U
pasMepsl 0acceiHOB, NCXO/ U3 TOJyYEHHOTO 33/1aHHs, PACCTAaHOBKA TEX-
HOJIOTUYECKOTO 00OpYAOBAaHUS UISI BOJONOJATOTOBKH M IOTIOJIHUTEIEHOTO
o0opy/soBaHUsl Uil OYUCTKM BXOJSIIEH BOJbI (IIPU HEOOXOJUMOCTH).
Heo0xonnmo Takke MpeaycMOTPeTh TEXHOJOTHMYECKHH Mpoxox it 00-
cinyxuBaHus OacceiiHoB (He meHee 0,5 M) M IS Tpoe3/ia aBTOTpaHCIOPTa
MeXay psanamu 6acceiiHoB (He MeHee 2,5 M). [Ipumep odopmiieHus depre-
’a PHIOOBOJHOTO WMHAYCTPHAIBFHOIO KOMIUIEKCA NPUBEACH B IPHIIOXKE-
Huu 12. MeTtoanveckue peKOMEHIAIMHU 110 BBINOJIHEHHIO rpaduuecKkoil ya-
ctu PTO natores B mpusioskenuu 13.

3.6. 3akiouenne
3aKtoYeHUEe JOJDKHO OBITh KPaTKUM, SIBIATHCS UTOTOM IPOICIaHHOM

paboThl U BEIpaxaTh ee cyTh. OHO H3JIaraeTcs B BHUJIE OTACIbHBIX MyHKTOB,
BBITEKAIONTUX W3 PabOThI, KaX bl B mpezenax ad3arma.

65


http://www.fishtechnics.ru/
http://aquacultur.de/download/katalog-de-en-ru.rar

BUBJIMOTPAGUYECKHUIA CITMCOK

1. TocymapcTBeHHas mporpamma «ArpapHbIii 6m3nec» Ha 2021-2025
okl [DnexTpoHHbIit pecypc]. - Pexum JocTymna:
https://pravo.by/upload/docs/op/C22100059 1612904400.pdf.

2. CocTostHHEe MHPOBOTO PHIOOJIOBCTBA W aKBAKYJIBTYPHI [DICKTPOHHBIH
pecypc] / FAO, 2020. — Pexum pnoctyma: http://old.belal.by/elib/fao/
1226.pdf.

3. MupoBoe MpOU3BOJICTBO MPOIYKIHWH aKBaKyJIbTYPHI IO CTpaHaM B
2018 r. = World aquaculture production of fish, crustaceans, molluscs, etc.
by principal producers in 2018 [Dnextponnslii pecypc]. — Pexxum moctyma:
https://www.fao.org/fishery/static/Y earbook/YB2018 USBcard/root/aquacult
ure/ad.pdf .

4. MupoBoe IpoHu3BOJCTBO NPOTYKIIMU aKBaKyJIbTypsl 1o BUaaM B 2018
r. = World aquaculture production of fish, crustaceans, molluscs, etc. by
principal species in 2018 [Dnextponusiii pecypc]. — Pexum mocryma:
https://www.fao.org/fishery/static/Yearbook/YB2018 USBcard/root/aquacu
lture/a6.pdf.

5. MupoBoe MpOU3BOACTBO MPOAYKIUH AaKBaKyIbTYPHl IO BHIOBBIM
rpyrmam B 2018 r. = World aquaculture production by species groups in 2018
[Dnexrponnsiit  pecypc]. — Pexmm mocryma:  https://www.fao.org/
fishery/static/Yearbook/YB2018 USBcard/root/aquaculture/bl1.pdf.

6. CocTostHHEe MHPOBOTO PHIOOIOBCTBA U aKBAKYJIBTYPHI [DIEKTPOHHBII
pecypc] [/ FAO, 2018. - Pexum goctyma: https://www.fao.org
/3/19540ru/19540RU.pdf.

66



INPHJIOKEHUA

Hpunoxenue 1

Ipumep odopmiaenust TaGIMIbI HOPMATUBHBIX U PAKTHYECKUX
(coryiacHO pe3yJibTaTaM aHAJIN3a) MOKa3aTeJieil kayecTBa BOJHOII cpeabl

Hopmatusnoe ®dakTryeckoe
ITokazarenn Enunnna n3mepenus
3HAYEHUE 3HAYCHUE

pH - 7,0-8,0 75
Cepoaox{opox{u /v’ OtcyrcTBHE OtcyrcTBUE
pacTBOPEHHBIH

Ammrak . /M’ 0,05 OtcyrcTBUE
pacTBOpEHHBIN

A30T aMMOHMIHBII /M 0,50 0,10
Hurpurs /v 0,02 0,01
Hurpatst /M 1,00 OtcytcTBHE
Keneso obriee /M 0,50 1,00
Obrmas =HCTEHHOCTS MJIH. KJIETOK/MJI Jlo 1,00 Bonee 5,00

MHKPOOPTaHU3MOB
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Ipunoxenue 2

PB160BOIHO-0H0JIOTHYECKHE HOPMATHBBI BbIPAIIMBAHUS

IEeHHBIX BUA0OB pblﬁ

Ta6nuua 1. HopMaTuBBI BHIpaIIMBAHHSI IEHHBIX BUIOB PHIO

IToka3areinb | 3HaueHHe
BoipanmnBanne cTeKI0BUIHON JHYHHKHU YIps
Bpewms BblpamuBaHus, CyT 90
Temmeparypa Bozsl, °C 25
TIIOTHOCTB TTOCAJKH, WIT/M 5 000
Koneunas macca, r 3
BrrokusaeMocts, % 80
BoipamuBanue MoJs1oau yrps 10 maceol 10 ¢
Bpewmst BoIpaiiuBaHus, CyT 90
Temmneparypa Bozsl, °C 25
TLIOTHOCTH MOCAIKH, IIT/M° Jlo 2 000
Koneunas macca, r 10
BrpkrBaemocTs, % 90
MakcumMaibHasi KOHEYHas! INIOTHOCTh 0cal-
3 Jo 20
KH, KI/M
BripammBanue yrpsi 10 macenl 250 r
Bpewmst BeIpaiinBaHus, CyT 330
Temmneparypa Bogpr, °C 25
T1I0THOCTb TTOCAKH, IIT/M® 300
Koneunast macca, T 250
BopkrBaemocTs, % 90
MakcuMaibHasi KOHeYHas! INIOTHOCTH 10cal- 75

K, KT/M°

Houpamunaﬂue JIMYMHOK JICHCKOI'0 OceTpa 10 MacChl 1r

Bpems BeIpamuBanus, CyT 40
Temneparypa Boasl, °C Jo 22
TLIOTHOCTB TIOCAIKH, IT/M° Jo 1200
Koneunas macca, T 1
BppK1MBaeMoOCTh OT OMIIOJOTBOPEHHOM HKPHI, 30

%

l'loupaumsamle MaJBKOB JICHCKOI'0 0Ce€Tpa 10 MacCChbl 10r

Bpems BbIpammBaHus, CyT 60
Temneparypa Bozgl, °C Jlo 22
T11oTHOCTH TOCAIKH, /M’ JTo 500
Koneunas macca, 1 10
BenkuBaemocTs 0T 1-rpamMmoBoii Moo, % 80

IoapamuBaHue MOJIOIM JIEHCKOI0 oceTpa 10 Maccbl 100 r

Bpewmsi BeIpalyBanusi, cyT 90
Temmneparypa Bogsl, °C Jo 25
TLIOTHOCTb TIOCAIKH, IIT/M? Jlo 200
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Ipononxenue tabn. 1

ITokazarenb 3HaueHue

Koneunas macca, T 100
Bookuaemocts o1 10-rpaMMoBO# MOJI0/H, %

%

BbipaniBaHue TOBAPHOI0 JIEHCKOro oceTpa 10 Macchbl 1 500 r

Bpewmst BolpaiiuBaHus, CyT 360
Temmneparypa Bozsl, °C Jo 25
TLIOTHOCTb IOCAKH, KI/M° Jlo 60
Koneunas macca, 1 1500
BroxuBaemocts o1 100-rpamMmMoBoii Moo, 90

%

Honpamusaﬂue JHIYHHOK

CTepJIs/In 10 MacCChl 1r

Bpewmst BoipaiiuBaHus, CyT 60
Temneparypa Bozsl, °C Jo 22
TLIOTHOCTH TIOCAAKH, WIT/M’ Jo 1500
Koneunas macca, r 1
EmmnaaeMocn OT OIUTOZIOTBOPEHHOM HKPBHI, 50

b

HoapamuBanue MaJbKOB cTepJisiain 10 Maccebl 10 r

Bpewms BoIpamuBaHus, CyT 90
Temneparypa Boasl, °C Jo 22
TLIOTHOCTH TIOCAIKH, IIT/M’ Jo 700
Koneunas macca, 10
BrokuBaemMocTts oT 1-rpaMmmoBoit Moo, % 85

HoapamuBanue MOJIOAM cTepJasiin 10 Macebl 100 r

Bpewmst BeIpaiiuBaHus, CyT 120
Temmneparypa Bozsl, °C Mo 25
TLIOTHOCTB TIOCA/KH, IUT/M> Jlo 230
Koneunas macca, 100
Bepkuaemocts 0T 10-rpaMMoBoOit MoJIOAH, 95

%

BpipanuBanue TOBapHoii ¢

TepJsiau 10 macesl 800 r

Bpewmst BoIparuBaHusi, CyT 500
Temneparypa Boasl, °C Ho 25
TLIOTHOCTb TIOCAIKH, KI/M Jlo 60
Koneunas macca, T 800
Beokusaemocts ot 100-rpaMMoBoii Mosoau, 95

%

TloapammBanue TMYMHOK Paay:kHOIi (opesn 10 macenl 0,35 ¢

Bpems BbIpammBaHus, cyT 40
Temneparypa Boasl, °C Jo 14
TII0THOCTB MOCA/KK UKPBI HA CTAIHH TJIa3Ka,

3 I TP . Jlo 160 000
IT/M
II10THOCTB MOCAAKK CBOOOAHBIX SMOPHOHOB, JTo 82 000

/M
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Oxkonuanue Tabm. 1

ITokazarens 3HaucHue
IInotHOCTH TOCaAKH JIMYUHOK, NEPECIICAIINX ,HO 45 000
Ha aKTUBHOC IMUTAHUEC, T/M
BwokuBaeMocTh OT HKpBI Ha CTaAUH TJIa3Ka 70

1o maccel 0,351, %

ToapammBanue MoJIOAM paaykHoi dopean 10 macesl 50 r

Bpewmst BoIpaliuBaHus 10 Macchl 5 T, CyT 50
Bpewmst BoiparuBanus 10 Macebl 50 T, cyT 130
Temneparypa Boasl, °C Jo 18
IInotHOCTH NOCAAKK IMYMHOK Maccoi 0,35 T,

3 Jo 5500
/M
IInoTHOCTH OCAAKK MOJIOM MAaccou 5 T,

3 Jlo 1000
/M
Bookusaemocts o1 0,35-rpaMMOBOI IMYMHKH 80
10 5-TpaMMOBOii, %
BbpkrBaeMoCcTh OT 5-rpaMMOBOTO MaJibKa J10 95

50-rpammMoBo# Mosioau, %

BoipamuBanue ToBapHoii

opesu 10 Macebl 0,2 kr

Temmneparypa Bozsl, °C Jo 18
TII0THOCTb TOCAJIKH TOBAPHO# PBIOHI, KI/M 70
BrokuaemocTts 0T 50-rpaMMOBOI MOJIOU 98

110 TOBapHOM pbIObI Maccoi 0,2 kr, %

BripamuBanue TOBapHOii

opesu 10 macesl 1,0 kr

Temneparypa Boasl, °C Jo 18
TTI0THOCTH TIOCAJKH TOBAPHOI PBIOHL, KI/M° 70
BenxuBaemocTs 0T 200-rpaMMOBOi#t pBIOBI 10 99

TOBapHOU pbIOKI Maccoii 1,0 kr, %

[lonpaumsalme JIMYHHOK KAHAJBbHOI0 cOMa 10 Macchl 1 1

Bpems BBIpamuBaHus, CyT 45
Temneparypa Bogpr, °C 28
KoHeuHast IIIOTHOCTh MOCAIKH, IIT/M° Jo 30 000
Koneunas macca, r 1
BrpkuBaeMoCTb OT 5-CyTOYHOU TMYMHKH, Yo 70

IoapamuBaHue MaJbKOB KAHAJILHOIO cOMa 10 Macchl 10 T

Bpewmst BeIpauBaHusi, CyT 40
Temmeparypa Bojsl, °C 28
KoHeuHast IIOTHOCTb MOCAIKH, IIT/M° Jlo 5 000
Koneunas macca, T 10
BenkuBaeMocTh OT 1-rpamMmoBoit Mooan, % 80

ToapammBaHue MOJIOAM KAHAJBHOIO COMA 10 MACCHI 25 T

Bpems BbIpammBaHus, CyT 70
Temneparypa Bojpl, °C 28
TLIOTHOCTB TIOCAKH, WT/M 2 000
Koneunas macca, 25
BsokuBaeMocTs o 10-rpaMMoBoii Moonu, 80

%
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Ta6nuna 2. HopmaTuBbl ()OPMHPOBAHHUS HKOPHOI'O CTA/a JIEHCKOI0 0ceTpa
(MeTo/x MoJIy4eHUsI MKPbI — 3200ii)

BeokuBaeMocTs oT

Bo3spacr, Cpemusist MpembITyme Bo3- Jloist co3peBato- BbIX0/1 HKpHI OT
JIeT Macca, Kr L o LIMX CaMOK, % HMXTHOMACCHI, %
pacTHoii rpymmsl, %
3 mec 0,05 — - -
4 mec 0,10 75 - —
0,5 0,50 85 - —
1 1,50 90 — —
2 3,00 95 — —
3 4,50 98 — —
4 5,50 98 — —
5 7,00 99 — —
6 9,0 99 12,5 10
7 10,0 99 17,5 10
8 11,0 99 47,5 10
9 12,0 99 22,5 10

Ta6nuna 3. HopMaTuBbl ()OPMHPOBAHNUS HKOPHOTO CTA1a CTePJIsAN
(MeToA MoJIy4eHUsI MKPbI — 3200ii)

Bospacr, Cpennss BrpkuBaeMocTh, Hons cospe- Brixon ukpsl ot
JIeT macca, KT % BAaIOIIMX CAMOK, % HMXTHOMACCHI, %0
3 mec 0,01 75 — —
4 mec 0,05 75 - -
0,5 0,3 85 - -
1 0,7 90 - -
2 15 95 - -
3 3,0 98 - -
4 3,0 98 12,5 10
5 3,0 99 22,5 10
6 3,0 99 52,5 10
7 3,0 99 12,5 10

Tabnuna 4. HopmaTuebl JOPMHPOBAHNS HKOPHOTO CTaJa CTEPJISIIN
(MeTO MOJTyYeHHsI HKPbI — IIPHKH3HEHHBII)

ITokazaTens 3HayeHue
Brixon nkps! pu epBoM Hepecte, % 8,0
Beixos MKpBI Ipu BTOPOM HepecTe, % 12,0
BbIX0/1 MKpBI IPH TPETHEM H TTOCIIEAYIONIEM HepecTax, % 20,0
Macca 6-MecsuHON MOJIOIU, KT 0,3
Macca roJIoBUKOB, KT 0,8
Macca 2-rofioBUKOB, KI' 15
Macca 3-rooBUKOB, KI' 2,0
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Okonuanue tabn. 4

TlokasaTens 3Hauenne
Macca 4-rofoBUKOB, KI' 3,0
Macca 5-ro10BHUKOB, KI' 3,0
Macca 6-rOJOBHKOB, KI' 3,0
Macca 7-rogoBUKOB, KI' 3,0
BbDKHBaeMOCTh UKpHL, % 30,0
BrDKUBaEMOCTH THUMHKH, %o 50,0
Bookuaemocts 1-rpammoBoid Mosioau, % 70,0
Bookuaemocts 10-rpammoBoii Mosioau, % 70,0
BbDKHUBaEMOCTB 6-MECSYHOM MOJIOAH, % 80,0
BbDKHBaEMOCTh TOI0BUKOB, % 90,0
BEDKHBaEMOCTH 2-TOIOBHUKOB, % 95,0
BEDKHBaEMOCTh 3-TOIOBHUKOB, % 98,0
BrokrBaeMocTh 4-TOI0BUKOB, % 99,0
BEDKHBaEMOCTH 5-TOIOBHUKOB, % 99,0
BboKrHBaeMoCTh 6-TOTOBUKOB, % 99,0
BeDKHBaEMOCTh 7-TOIOBHUKOB, % 99,0
W3meHenne BbDKUBAEMOCTH ¢ 7 10 4 neT 97,0
MNudepruibHocTh cTana, % 10,0
Co3peBanue crajia crepiisiiu Ha 4-i rox, % 12,5
Co3peBanue cTajia cTepiisiii Ha 5-i rox, % 22,5
Co3peBaHue cTafa cTepisiau Ha 6-i ron, % 52,5
Co3peBanue cTajia cTepiisiii Ha 7-i roa, % 12,5
OTBeT Ha MHBEKIMIO TIPH IIEPBOM HepecTe, % 80,0
OTBeT Ha MHBEKIMIO IIPU BTOPOM HepecTe, % 90,0
OTBeT Ha MHBEKIIMIO NIPU TPETHEM H TIOCIICAYIONEM HepecTax, % 99,0

Tabnumna 5. — Pei6oBoano-0HoJ0rHYecKHE HOPMATHBEI BHIPAIHBAHUS
apUKAHCKOr0 COMa B YCTAHOBKAX 3AMKHYTOI'0 BOJIOCHA0KEeHUS
(nannble npeactasiaensl 000 «AxkBaduay, r. Kanmannrpan)

IMokasarens | 3uaucnme

Copnep:xanue npou3BoanTEIEl

1. Cpennsst Macca NPOU3BOJUTENEH, KT
CaMKH 0,5-2,0
CcaMIIbl 0,5-2,0
2. MeXHepecTOBBIi IIepHO, CYT 90-180
3. KpaTHOCTh NOJTy4eHHsI UKPBI, Pa3 B TOJ 2-4
4. ExxeroyiHasi BRIOpaKkoBKa, % 10-25
5. TLIOTHOCTb MOCAKH, IIT/M° 25
6. Temmeparypa BOJIbI B Iiepro]I coseprkanus, °C 23-25
7. TI00BUTOCTD, THIC. IIT/KT 60-90
8. Co3peBaHMe CaMOK MOCIIE HHBEKIHUH, %0 90-100
Hepecrt — nojiyyenne MKpbl
9. TemmepatTypsl BOJBI IPH CO3PEBAHUH CaMOK, °C | 25-26
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Ipononxenue Tabdm.

ITokazaTens 3HaueHue
10. Bpewmst OByIISIIMH HKPBI IIOCTIE HHBEKLHH, U 10-12
11. Macca HKpBI OT OfHOH caMKH, % OT MaccChl Tena 10-20
Hnky6anust HKpbI
12. Anmapar Beiica, 1 8
13. 3arpy3ka 0AHOro armapara UKpoif, T 200-300
14. Temnepatypsr Boasl, °C 25-27
15. Bpemst BBIKIIEBA, 4 23-27
16. Pacxo BoIbl Yepe3 OJIMH anmapar, JI/MUH 2-3
17. HacplmeHue BoJbI KHCIOPOIOM, % He menee 50
BolpanmmBanue JHIHHKH

18. HaBecka KOHEYHas, MT' 400-500
19. TIIOTHOCTD OCAKH, IIT/JI:

HavanbHas 50-150

KOHEYHAast 20-50
20. Bpems BbIpalMBaHus, HEJL 2-3
21. HachllieHue Bobl KUCIOPOaOM, Yo 50-70
22. BomooOMeH B bacceiine, pa3/u 1-2
23. O6beM Gacceiina, 1 1000
24. I'myOuna Oaccelina, cM 50-60
25. OcBemenne Tomympax
26. Otxox, % 9-10

BoipanuBanue MoJIOAH

27. Macca pbIOBI, T:

HavaibHast 0,5

KOHEYHas 28-30
28. Bpemsi BbIpanuBaHusi, HeJ[ 35
29. TINOTHOCTD TOCA/KH, THIC. IIT/M°:

st Moo Maccon 300-500 mr 20-30

I MOJIOIU Maccor 1-2 10-15

JULSL MOJIOIU Maccoi 2—4 r 5-8

IUISL MOJIOZY Maccou 5-9 r 46

st Mosoau Maccon 10-15 2-25

Juis Mosioau Maccoi 1030 r 1-15
30. Temmeparypa Bojpl, °C 25-30
31. Orxon, % 5-6
32. BonoobwmeH B bacceiine, pa3/a 1-15

BeipamuBaHue nMocajjouHoro MaTepuaia

33. Bpewmsl BoIpaIiuBaHHus, CyT 50-60
34. Macca poIObI, T:

HavaJibHas 30

KOHEYHast 130-200
35. II7I0THOCTD MTOCAIKH:

HavaNbHas, WIT/M° 1000

KOHeuHas, Kr/M° 280-500
36. Temnepatypa Bogsl, °C 25-27
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OkoHuaHue Tabiu. 5
TlokazaTens 3HavyeHue
37. BonoobMeH B Oacceiine, pas/4 1
38. Otxon pbIObL, % 2,5
BebipaninBanne TOBapHoii pbiObl

39. Bpewmsi BoIpaIiuBaHus, CyT 30-50
40. Macca ToBapHOii pbIObI, T 800-1 200
41. TIIOTHOCTH IMOCAAKH:

HavanbHas, WIT/M° 800-1 500

KOHEUHasi, KI/M° 400-500
42. Temnepatypa Bozsl, °C 25-27
43. BomooOMmeH B bacceiite, pas/d 1
44. Orxox peibbl, % 15

Ta6mnuna 6. PeiboBoxHO-O0MOIOrNYeCKIe HOPMATHBEI BEIPAIMBAHUS THIIITHI

B YCTaHOBKaX 3aMKHYTOTI'O BO[[()CHaﬁ)KCHHﬂ

Coaep:xanne Npou3BoAHTENeH

ITokazarenn

3HaueHHne

Cucrema cofepx aHus

PaznenbHo 10 mosy

OGbem bacceiiHa, M°

He menee 3,0

TIOTHOCTB TOCAKH, KI/M° Jo 35
Temneparypa Bofpl, °C:

ONTHUMAJIbHAS 25-26

JIOIyCTHMAst 23-27
CojepxaHne KUCIOpo/ia Ha BHITOKE, MI/JT He menee 4

IIpoBe/ieHne HepecTa

COOTHOLIEHHE TI0JIOB B IPYMIE (CEMbE): CaMKa.CaMell 5:1,7:1
Bo3spact nponsBoauteneii, Mmec 10-48
Macca npousBoaurenei, r:

caMKa 250 u Gonee

camer 500-2500
HepecrtoBast miomnias Ha OJJHOTO CaMIia, ve 0,5-1,0
TTpo 10 KUTENTBHOCTh HEPECTOBOTO COJIEPIKAHHUS, CYT 21-25
KpaTHOCTB MCHONIB30BaHKs IPOM3BOAUTEINEH, pa3/To:

CaMKH 6-8

CaMIIbl 8-10
KomnuecTBO OTHEpECTHBIIHNXCS CAMOK, Yo 75-80
KonndecTBo JIMYMHOK 3a OJIMH TYP, IIT./CAMKY 500-2000
Temneparypa Bozpl, °C:

ONTHMAJIbHAS 27-30

JIOIYCTHMAsT 26-31
CoiepkaHue KHCIOPOa Ha BHITOKE, MI/JI He menee 5

Mnxy6anusi HKpPbI H IOHHKYOa1usi JMOPHOHOB

VHKyOaMOHHEIN annapaT

Tumna Beiica

O0beM HHKYOAIIMOHHOTO anmapaTa, J

5-8
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Ipononxenue Tabi.

IToka3sareinb 3HaveHue

Pacxo/ Bo/IbI Ha OJIMH aIapar, JI/MUH 2-3
Temneparypa Bozpsl, °C:

ONTUMAaJIbHAS 27-29

JIOIyCTHMAst 26-30
3arpy3ka MKpbl MM 3MOPHOHOB B OAMH MHKYOAl[MOHHBIN aria- Jlo 50
par, ThiC. IIT.
BopkuBaeMocTb, % 60-80
Bpewmst nHKyOanuu, 1 72-84

IoapamuBanue JHIYHHOK

OGBEM JIOTKOB 1 6aCCEiiHOB, M° 1-3
Temmneparypa Bozpl, °C:

ONTHUMAJIbHAS 30-32

JIOITyCTHMAsI 27-35
CopepxaHue KUCIOpo/ia Ha BHITOKE, MI/JT He menee 4
TTIOTHOCTB TOCAKH, THIC. IIT/M° 25
BopkuBaemMocTsb, % 80-85
Macca mosoau, Mr:

rnocazka 12-15

00108 He menee 100
ITpomoKUTENBHOCTS IOAPAIIMBAHHMS, CYT 15-20

Bripamusanue MoJioan 10 maceol 10

O6bem Gacceiina, M° 0,54
Temmeparypa Bopl, °C:

ONTHUMAJIbHAS 28-30

JIOyCTHMAsI 25-35
KpartHocTh BogooOMeHa, pas/u 1
CoJepixaHne KHCIOpoia Ha BEITOKE, MI/JI He menee 3,5
TImoTHOCTH MOCAIKH, TBIC.IIT/M® 4-5
BrpkuBaeMocThb, % 85-90
Macca peiObl, T

rmocajka 0,1

00JI0B He menee 10
TIpOAOIKUTENHFHOCTD BRIPAIIUBAHHS, CYT 60

BoipauinBanue ToBapHoii pbIObI

OGbem bacceiita, M° 3 u Gomee
Temneparypa Bofpl, °C:

ONTUMANBHAS 27-29

JIOIYCTHMAsT 25-35
CoJepixaHue KUCIOpoia Ha BHITOKE, MI/JI He menee 3,5
[II0THOCTD TTOCAIKH, LIT/M° 500-600
BrpkuBaeMocTh, % 90-95
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OxkoHuaHue Tabi.

ITokazaTenb 3HayeHue
Macca pbIOBL, T
rocazxa 10
00J10B He menee 300
ITpoJOmKUTENBHOCTD BBIPALIMBAHUS, CYT 180
PhIGOIPOYKIHS, KI/M> 130-150
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HpOFHO3H0€ NMPOU3BOACTBO HKPBI JICHCKOI'0 0CETPa METOA0M 3a00s

Ipunoxenue 3

T'ox 1-1 mapTus camok 2-5 IapTHs CaMOK 3-51 mapTHs caMoK 4-51 mapTys caMoK 5-s1 mapTHs caMOK
paGorsl Bos- Macca Bos- Macca Bos- Macca Bos- Macca Bos- Macca | Bceero
ApeMIpHsl- pacr, HKDBI, pacr, HKDBI, pacr, HKpBI, pacr, HKDEI, pacr, HKPEL,
T JeT KT neT KT et KT Jer KT Jer KT
1 1 - - - - - - - - 0
2 2 - 1 — — — - - - 0
3 3 - 2 - 1 - - - - - 0
4 4 - 3 - 2 - 1 - - - 0
5 5 - 4 - 3 - 2 — 1 — 0
6 6 125 5 - 4 — 3 — 2 - 125
7 7 175 6 125 5 - 4 - 3 — 300
8 8 475 7 175 6 125 5 — 4 - 775
9 9 225 8 475 7 175 6 125 5 - 1000
10 - — 9 225 8 475 7 175 6 125 1000
11 - - - - 9 225 8 475 7 175 -
12 - - - - - - 9 225 8 475 -
13 - - - - - - — — 9 225 —
Hroro... - 1000 - 1000 - 1000 - 1000 - 1000 -




8L

ITporHo3Hoe MPOM3BOACTBO UKPBI PATYKHOW (opesIn NPHKH3HEHHBIM MeTOI0M

Ipunoxenue 4

HUTOro
1-st mapTHs caMOK 2-51 mapTHs CaMOK 3-51 mapTHs CaMOK 4-51 mapTUs CaMOK (KOHH%CTBOV
Ton TIPOM3BOAUMOM
padoThI MKPbI, MJIH. IIT.)
npen- Komu- Komu- Komu- Komu-
npus- | Bo3- | Bbuo- |uwectBo| Bo3- | Buo- [decTBO Buo- | yectBO Buo- |gectBO
Bo3pacr, Bospacr,
THS | pacT, | Macca, | HKpbL, | pact, | Macca, | HKpHI, et Macca, | MKpBI, et Macca, | HKpBI,
et KT MIH. | Jer KT MJIH. KT MJIH. KT MJIH.
LIT. LIT. LIT. LIT.
3ape10- [3apsIO- 397 B B B B B B B B B B B
JICHHE | JIeHHe
1 1 | 5558 | — |30 397 | - - - - - - -
JICHHE
21 2 |7s03| 5 | 1 |sss8| — |3aewOue| g7 | - - 5
HHE
3 3 |37512| 5 2 | 7503 | 5 1 5558 | - R 17 10
JIeHHe
4 4 | 37532 5 3 |37512| 5 2 7503 5 1 5558 - 15
5 5 37503 5 4 |37532| 5 3 3751.2 5 2 7503 5 20
6 - - - 5 |3750,3| 5 4 37532 5 3 37512 5 -
7 - - - - - - 5 3750,3 5 4 37532 5 -
8 - - - - - - - 5 3750,3| 5 -




Ipunoxenue 5

Karasor 6acceiiHOB, HCIOJIL3yeMBbIX B AaKBAKYJIbTYpe
IeHHBIX BU/I0B PbI0

Bacceiinbl 0115 bipawiueanusn uiu ROOPAUUBAHUA HCUBOU PblObL
¢ keadpamnvim ceuenuem SDK ST

A

- |m

i [ B
SDK ST 10-05
IupuHa, Beicora, Pazmep Tuamerp
Tun M M CITyCKHOM . O6bem
Oacceiina peueTku CIYCKHOM v, M
B A G H oM " | TpyOBI, MM '

SDK ST 07-02 0,7 0,78 | 0,63 | 0,75 24x24 50-75 0,23
SDK ST 07-02 0,7 0,74 | 0,63 | 0,75 24x24 50-75 0,23
SDK ST 10-03 0,9 1 0,5 0,6 30%30 50-75 0,31
SDK ST 07-03 0,7 0,79 | 0,78 | 0,89 24x24 50-75 0,34
SDK ST 08-05 099 | 0,89 | 0,68 | 0,82 24x24 50-75 0,45
SDK ST 11-07 1 11 0,68 0,8 24x24 50-75 0,7
SDK ST 12-07 1,19 | 1,28 | 0,65 | 0,83 30x30 50-110 0,74
SDK ST 15-07 15 1,62 04 0,54 30%30 50-75 0,74
SDK ST 12-09 1,25 | 1,35 0,7 0,8 25%25 50-75 0,9
SDK ST 12-10 12 13 0,9 11 30%30 50-110 1,03
SDK ST 14-10 14 154 | 0,65 | 0,83 30x30 50-110 1,05
SDK ST 11-11 105 | 117 1 11 30x30 50-75 1,1
SDK ST 14-17 138 | 154 1 1,25 30x30 50-110 1,7
SDK ST 19-22 192 | 2,05 | 0,73 0,9 49x49 50-110 2,19
SDK ST 20-22 203 | 216 | 0,63 | 0,76 49x49 50-110 2,24
SDK ST 20-24 201 | 215 | 0,73 | 0,97 49x49 50-110 2,43
SDK ST 20-40 2,03 | 215 11 1,35 49x49 50-110 3,88
SDK ST 35-10 3.3 3,5 1 1,2 50%50 110-160 9,68
SDK ST 46-19 4,6 4.8 1 1,2 100100 110-160 18,8
SDK ST 41-21 4,1 4,3 135 ] 145 50x50 110-160 20,8
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Ipamoyzonvusie dacceinvt (nomku) 0na svipawusanus puiovt SDK RE

Lmax

! :
i‘ X SRy
[ ¥ =]}
! <
L—_i.—/'f b X ¢
e tmm |
= B
- SDK RE 46-38
| e [ ] P | gy | O | P
Tun Oacceiina Ha Ha Ha CIIMBHOI o
L, m B,m | H,m petmeTi, TPyOBI, MM ceug{a, (Xx7),
M M M
SDK RE 18-018 18 0,5 0,26 | 0,4x0,22 50-75 0,18 1,78%0,49
SDK RE 34-03 34 043 | 0,25 | 0,4x0,22 50-75 0,25 3,37x0,41
SDKRE22-04 | 225 | 052 | 0,35 | 0,4x0,22 50-75 0,33 2,22x0,48
SDK RE 35-04 35 0,5 0,25 | 0,4x0,22 50-75 0,4 2,26%0,51
SDKRE 23-044 | 233 | 061 | 0,35 | 04x0,22 50-75 0,44 2,26x0,51
SDK RE 26-08 2,6 0,62 05 | 0,48x0,22 | 50-75 0,67 2,55%0,67
SDK RE 14-074 14 1 0,61 | 0,4x0,22 50-75 0,74 1,38x0,98
SDKRE 25-074 | 259 | 0,94 | 042 | 0,4x0,22 50-75 0,74 2,54x0,93
SDKRE 29-078 | 2,96 0,6 0,5 0,4x0,22 50-75 0,78 2,89%0,6
SDKRE 30-094 | 3,04 | 0,62 05 0,4x0,22 50-75 0,94 3,98x0,51
SDK RE 4-097 4 0,61 0,4 0,4x0,22 50-75 0,97 3,98%0,51
SDK RE 30-125 3 0,95 05 0,4x0,22 50-75 1,25 2,94x0,93
SDK RE 20-15 2 1,25 0,6 0,4x0,22 50-75 13 1,98x1,23
SDK RE 25-24 25 1 1 0,7x0,4 50-100 2,15 2,44x0,94
SDK RE 30-24 3 0,95 0,9 0,7x0,4 50-100 2,28 2,94x0,9
SDK RE 44-36 4,4 0,95 0,9 0,7x0,4 50-100 3,35 4,34x0,9
SDK RE 46-38 4,6 0,95 0,9 0,7x0,4 50-100 35 4x0,9
SDK RE 60-52 | 5,89 1,26 0,8 0,7x0,4 50-100 5,2 5,8x1,2
SDK RE 68-94 6,6 1,25 1,2 0,7x0,4 50-160 9,07 6,6x1,25
SDK RE 74-11 74 1,25 1,2 0,7x0,4 50-160 9,8 7,4x1,25
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Kpyznvie bacceinvt 01a svipawjusanus polovt SDK RT

= m :
A | = — | .
Aua- Mua- Beico- | ['my0u- Pazmep
MeTp Jua- O6bem
Tun Bepx- MeTp verp Ta Ha  [YiJIOH cryck- 6ac-
Oacceiina HEro BHeLP- JIHa 6230- 6230- A, HoH celiHa
ypoBH, HHI Com ceiina | ceitHa | cM | pemrer- V.
B. M A M H, m G, M KH, CM
SDKRTO05-13| 05 0,58 0,47 0,86 0,79 - — 0,13
SDKRT07-02 | 0,7 0,8 0,66 0,7 0,61 — - 0,19
SDK RT 10-05 1 11 0,94 0,9 0,82 - - 0,53
SDKRT 13-07 | 1,32 1,42 1,29 0,7 0,6 1 30x30 0,7
SDKRT 15-07 | 1,49 1,6 1,46 0,67 0,49 3 30x30 0,71
SDKRT 12-14 | 1,22 1,36 1,14 1,45 1,45 - — 1,47
SDKRT 15-18 | 1,54 1,67 1,29 14 1,2 20 930 1,73
SDKRT 16-26 16 1,74 1,52 1,6 1,45 - - 2,58
SDKRT 20-32 | 1,98 2,1 18 1,44 1,2 3 47x47 3,08
SDKRT 29-68 | 2,93 3,05 2,7 1,44 1,2 4 47x47 6,77
SDKRT34-10 | 34 3,6 3,39 15 12 8 47x47 10
SDKRT45-32 | 45 47 45 2,4 2,1 — — 32
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Kpyznvie 6acceitnt ¢ konuueckum onom SDK CT

GZ
> W
H
7
s
Tum Hapyxusiii | BayTpenunit Huametp BI)IC(?'Ta BI;;zTa O6bem
bacceitna maaverp Z, | muametp W, naa D, m Gacceiina (konyca) | V M
5 y )
M M H, m Hs. M
SDK CT 05-01 0,51 0,49 0,44 0,7 0,16 0,1
SDK CT 06-014 0,64 0,6 0,57 0,6 0,23 0,14
SDK CT 08-04 0,97 0,82 0,8 0,67 0,29 0,31
SDK CT 07-033 1,02 0,7 0,68 0,85 0,34 0,33
SDK CT 08-05 0,98 0,82 0,78 1,15 0,45 0,51
SDK CT 10-07 11 1 0,92 1.2 0,5 0,78
SDK CT 10-12 1,1 1 0,96 1,7 0,5 1.2
SDK CT11-10 1,24 11 1,03 1,27 0,35 1,03
SDK CT 15-20 1,66 1,54 1,29 14 0,2 2
SDK CT 16-30 1,74 1,6 1,52 2,05 0,6 3,7
SDK CT 20-70 2,18 2 2 2,6 0,6 79
SDK CT 22-82 2,23 2,16 - 2,6 0,6 8,2
SDK CT 07-03 0,8 0,7 0,65 1,15 0,5 0,3
SDK CT 12-10 1,3 1,2 1,16 1,16 0,25 1
SDK CT 09-03 1 0,9 0,88 0,95 0,2 0,3
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Pre-grower Feed
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Tilapia - East Africa

ALLER TIL-PRO

Fry Feed
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Mpunoxenue 7

O0pa3ubl 3arpy3Ku B 6UoJIoruuecKkuii GpuiabTp

Puc. 1. 3arpys3ka aist GMOJIOrHuECcKOro
¢umbrpa BIO-BLOK®

Ta6nuna 1. Texnnueckne cnennpukannn BIO-BLOK®

Tun BIO-BLOK | BIO-BLOK | BIO-BLOK | BIO-BLOK
100 150 200 300
JIOCTymHas IOBEPXHOCTh, M/M° 100 150 200 300
[Inomans noroka, % 70 64 60 51
Ilycroe npoctpancTBo, % 90 88 82 72
Juamerp TpyOKH, MM 70 55 55 36
CranpaptHas ¢opma 010Ka, cM 54x54x55 | 55x55x55 | 55x55x55 | 55x25x55
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Ta6nuna 2. Texunueckue cnenuduxanuu BioElements

Puc. 2. 3arpy3ka aist 6M0JIOruuECcKOro
¢ubTpa BioElements

Tun

BioElements 1

BioElements 2

BioElements 3

BioElements 4

JlocrynHas noBepx-
HOCTB, M2/M°

720

750

770

800

KonuuectBo 6uosie-
MEHTOB, IIT/M’

250 000
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Ipunoxenue 8

IIpumep odopmiaenusi cxeMbl pa3sMelIcHUs] OCHOBHBIX 3JIEMEHTOB OYHCTKH BO/bI B
YCTaHOBKe € 3aMKHYTBIM IIMKJIOM BOJOCHA0KeHHsI

WHuTepakTHBHAS MOJIEIH IPOLIECCOB, IPOUCXOAAIINX B Y 3B

il
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€61

IToTpediieHNe PAaCTBOPEHHOI0 KHCJIOPOIA PATYKHOIi ()OpesIbI0 IPH KOPMJIEHHH

CYXUM rpaHyJMPOBAHHBIM KOPMOM IO HOpMaM, MI/(KT * 4)

Mpunoxenue 9

Temneparypa Bojsl, °C

Macca 4 [ 5 6 [ 7 | 8 [ 9 [ 10 [ 11 [ 12 138 | 14 [ 15 [ 16 17 [ 18 | 19 | 20 | 21
PpBIOHI, T
KonnuecTBo KUCIIO] oga, MI'

0,08 - 200 - [ - [ -1 -1 = - - - - — - — -1 - 1 - -
0,20 - - - - [ - [ = - - - - - 1200 - — N —
0,50 224 | 243 | 264 | 285 | 310 | 334 | 366 | 396 | 429 | 466 | 506 547 594 | 642 | 698 | 755 | 811 | 890
1,00 216 | 235 | 254 | 274 | 299 | 320 | 353 | 376 | 414 | 442 | 480 528 570 | 620 | 674 | 734 | 790 | 860
5,00 200 | 217 | 236 | 256 | 276 | 302 | 326 | 352 | 382 | 416 | 450 433 526 | 575 | 622 | 680 | 738 | 794
10,00 135 | 155 | 166 | 182 | 200 | 220 | 241 | 304 | 360 | 390 | 420 446 476 | 510 | 540 | 584 | 626 | 672
15,00 130 | 150 | 160 | 178 | 192 | 214 | 233 | 290 | 348 | 376 | 404 430 458 | 488 | 524 | 562 | 602 | 650
20,00 129 | 146 | 154 | 170 | 189 | 208 | 227 | 288 | 341 | 366 | 394 419 447 | 478 | 515 | 550 | 590 | 632
25,00 124 | 142 | 150 | 166 | 184 | 204 | 221 | 280 | 334 | 360 | 386 410 440 | 470 | 500 | 538 | 573 | 616
30,00 122 | 140 | 148 | 164 | 182 | 200 | 218 | 274 | 325 | 350 | 374 398 427 | 459 | 494 | 532 | 566 | 608
35,00 121 | 138 | 146 | 162 | 176 | 194 | 214 | 273 | 320 | 343 | 368 396 422 | 452 | 489 | 527 | 561 | 600
40,00 120 | 137 | 144 | 157 | 174 | 189 | 212 | 272 | 315 | 339 | 362 390 416 | 446 | 480 | 520 | 555 | 595
45,00 119 | 135 | 141 | 155 | 173 | 187 | 210 | 270 | 314 | 335 | 359 386 412 | 442 | 478 | 516 | 550 | 590
50,00 118 | 134 | 139 | 153 | 171 | 186 | 207 | 268 | 310 | 332 | 355 384 409 | 437 | 475 | 511 | 546 | 580
60,00 116 | 132 | 138 | 151 | 169 | 183 | 204 | 264 | 307 | 328 | 352 379 404 | 434 | 467 | 504 | 538 | 577
70,00 114 | 130 | 136 | 149 | 166 | 181 | 200 | 260 | 303 | 325 | 344 372 400 | 432 | 462 | 495 | 528 | 568
80,00 113 | 128 | 135 | 148 | 164 | 179 | 198 | 256 | 298 | 320 | 342 370 395 | 428 | 452 | 486 | 524 | 556
90,00 112 | 128 | 134 | 147 | 162 | 177 | 197 | 250 | 294 | 316 | 340 365 300 | 414 | 448 | 484 | 517 | 552
100,00 111 | 126 | 133 | 146 | 161 | 176 | 194 | 244 | 290 | 312 | 336 360 384 | 410 | 442 | 476 | 514 | 549
200,00 105 | 110 | 126 | 138 | 152 | 168 | 182 | 230 | 274 | 294 | 316 338 364 | 390 | 422 | 456 | 490 | 522
300,00 102 | 114 | 123 | 133 | 146 | 160 | 176 | 220 | 264 | 285 | 304 326 350 | 376 | 404 | 438 | 470 | 500
400,00 99 112 | 118 | 130 | 142 | 165 | 171 | 214 | 260 | 278 | 297 320 345 | 368 | 394 | 430 | 460 | 492
500,00 98 110 | 115 | 127 | 140 | 152 | 168 | 208 | 254 | 272 | 292 311 336 | 360 | 387 | 417 | 447 | 488
600,00 96 108 | 114 | 126 | 138 | 150 | 166 | 205 | 250 | 267 | 286 304 327 | 352 | 382 | 409 | 438 | 472
700,00 9 107 | 113 | 124 | 136 | 148 | 164 | 203 | 248 | 264 | 282 302 324 | 349 | 378 | 408 | 432 | 469
800,00 94 106 | 112 | 123 | 134 | 147 | 162 | 200 | 244 | 262 | 279 300 321 | 344 | 372 | 401 | 425 | 466
900,00 94 104 | 111 | 122 | 134 | 146 | 160 | 194 | 240 | 257 | 275 298 318 | 340 | 370 | 396 | 422 | 460
1.000,00 92 104 | 110 | 120 | 132 | 143 | 160 | 101 | 238 | 254 | 273 295 314 | 337 | 366 | 394 | 420 | 456




INpunoxenue 10

BerepnHapHO-CaHNTAPHbIE NPABHJIA PLIOOBOJIHOI0 HHAYCTPHAIBHOI0 KOMILIEKCA HA
ocHoBe Y3B momuoctsio 1 500 000 mTyk
PBIGONOCAI0YHOT0 MaTepHaJIa YIPsi B FOJ

s obpasya

Cneunduka BeIpalmMBaHus pbIObl B OacceiiHax HaK/IaAbIBaeT OINpene-
JICHHBI OTHEYaTOK Ha XapakTep W Mepbl NPO(WIAKTHKH M TEpanuu
3aboseBaHMii B 3THUX  ycloBHAX. Kak  mokas3piBaeT — IpakTHKa
HNXTHOMATOJOTUH, KOHTPOJNb 3a COC-TOSHHEM pbIOBI JIOJDKEH OBITH
MIOCTOSIHHBIM, a MPOQHIAKTHIECKUE MEPOIIPUATHUS — CUCTEMaTH4ecKiuMu. B
MIPOTUBHOM CIIydae BCIIBIIIKA 3a00JICBAHUHM W 3HAYUTENbHAs THOEIb PHIOBI
Hen30exxHbl. OCHOBHBIE IIyTH TPOHHKHOBe-HHUsA Oone3Hed B Y3B —
MOCaJIOYHBIA MaTepHai, IOCTYNAONMA M3BHE, a Takke KOMOMKOpMa.
[TosTOMY TINIaBHBIM JIe4eOHO-NPO(UIAKTHYECKUM CPEICTBOM  SIBISIETCSI
OpraHu3aIsl KapaHTHHA 3aBO3UMBIX 00BEKTOB IIepe]] mocaakoii B Y3B.

1 O0mue BeTepHAPHO-CAHUTAPHBIE PaBHJa B ppIOHOM nexe Y3B

1.1 BacceiHbl, ppIOOBOIHBIN HHBEHTAPh HEOOXOAMMO COICPIKATh B UHC-
TOTE, /10 Havaja peI0OBOAHBIX paboT M MOCie UX OKOHYAHHS NMPOMBIBATh U
Je3UH(PHUINPOBATH.

1.2 Ins ne3suH(EKIMUA CIeAyeT HCIOJIb30BaTh OJMH U3 CJCIYIONIUX
ne3uH(pUKaHTOB: 5%-HEIi pacTBop Xi0pHOH m3BecTH; 10%-HBII pacTBOp CBe-
el HerameHol u3BectH; 0,5%-HbI PacTBOP MapraHIIOBOKUCIIOTO Kallus;
2—4%-up1it popmManbIeTH.

2 BerepnHapHO-caHUTapHbIe TPeGOBaHUs K LeXy, TPAHCIIOPTHPOB-
Ke U BbI/IepP>KHBAHUIO TOBAPHOil pbIObI M IPOU3BOAUT el

2.1 Ppi0a, 3aBo3uMasi Ha MpPEANpPHUSATHE, HE JOJDKHA UMETh SI3B, OIYXO-
JIel, TUITEPEMHUH KOXKHBIX ITOKPOBOB.

2.2 Ilpu TpaHCHIOPTUPOBKE PbIO HEOOXOAMMO COOIIOJATH COOTHOILICHUE
PBIOBI ¥ BOAIEI He MeHee 1:4.

2.3 Ilpope3u u OTCEKU AJIsl EPEBO3KH MTPOU3BOAUTENCH IOIKHBI OBITH
TIIATEIHHO TPOMBITHI M ITOJBEPTHYTHI Je3MH(EKIMH, Ha UX BHYTpeHHEW 00-
JUIOBKE HYXXHO YCTPaHHUTH Ae(PEKTHI BO M30eKaHNe TPAaBMUPOBAHHUS PHIO.

2.4 Pp10, UMEIOUIMX TpaBMaTHYECKUE MOBPEXICHUS WM MPU3HAKH 3a-
OoseBaHMs, HEOOXOIMMO BHIOPAKOBHIBATS.

3 JleueOHO-MpoHIaKTHYECKHE MEPONPHUATHS

3.1 {nst npodunakTHKK carmposierHio3a HHBEHTaph clenyeT o0padaThi-
BaTh PaCTBOPOM MaJIaXHTOBOH 3eneHn B koHmeHTpamuu 1:200 000 B Teue-
Hue 30 MUH.
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3.2 I3 GacceifHOB HY)KHO €XETHEBHO YyIalsATh HOTHOLIYIO PHIOY, 3aiIH-
BaTh €€ Je3NHPHUIUPYIOLUIUM PACTBOPOM H YTHIM3HUPOBATb.

4 MeponpusiTusi, HAN[PaBJeHHbIe HA MOBbIIIEHHE PE3HCTEHTHOCTH

Vcnonb3oBaHre aHTHOMOTHUKOB IS JICYEHUs! PHIO SIBISIETCSl BECbMa J10-
POTOCTOSIIIIUM MEPOIIPUSTHEM, K TOMY K€ CYIIECTBYET PUCK IIOSIBICHHUS K
MIPUMEHSEMOMY JIEKAPCTBY YCTOWYMBBIX ()OPM MATOTEHHBIX OaKTEpUil U
TOT/Ia IaHHOE JIEKapCTBO OKaxkeTcs: HeddexTuBHBIM. Kpome Toro, mpu He-
pannoHaIBLHOM HCIOIB30BAHUN aHTHOMOTHKOB B NEPBYIO O4YEPEIb YHHUTO-
KAIOTCSI PEACTABUTEIN HOPMAIFHOTO MUKPOOHOIICHO3a BOIBI M OpraHn3Ma
pHIO.

OCHOBHBIE YCHIHS JOJDKHBI OBITH HAIPaBJICHBI HA TOBBIMICHAE €CTECT-
BEHHOHM PE3MCTEHTHOCTH PHIOBI, U YEro CIIEAYET MCIIOIb30BaTh MPOOHO-
tuku. C 3To# 1enpio B Y3B B kopMm cienyeT nobasisats npenapat CyoamuH.

CyOanuH — 3TO OTHOCHTEJILHO HOBBIH mpemapar. Paspaboran B ['ocy-
JApPCTBEHHOM HAayYHOM IIEHTpE BUPYCOJOTMH H OHoTexHosorun Poccuii-
ckoit @exaepanuu. OcHoBy CyOannHa COCTaBISIIOT YKU3HECTOMKHE CIOPHI
Basillus subtilis 2335/05. Cy6anuu npencraBisieT co60it MOPOLIOK KPeMo-
BOTrO L[BETA — JMO(MIN3UPOBAHHYI0 MUKPOOHYIO Maccy JKUBBIX OaKTEpHid.
[Tpn mepopaibHOM BBEAECHHH B OPTaHU3M OKAa3bIBAET NMPOTHBOMH(EKIINOH-
Hoe neiicteue. [lomamas B JKKT, cioper Cybanmaa OBICTPO MPOpPacTaroT U
HAYMHAIOT Pa3MHOXAThCS. B mpoliecce *Kn3HenesATeNbHOCTH OaKTepHH BbI-
JETISIOT MIPOTea3bl, KOTOPHIE JIM3UPYIOT HECBOWCTBEHHBIE OPIaHU3MY OEJKH
U HYKJIEOIpoTeasbl, Onaronapsi 4eMy HJIET IOBBIIICHHE YCTOWYHBOCTH Op-
TaHU3Ma PHIOBI K pa3In4HBIM BUPYCHBIM 3a0oeBaHusAM. bruonpemnapar BBo-
nuics u3 pacuera 0,4-0,6 r/kr kopma 1-2 pasza B cytku B Teuenue 10 queit
¢ nepepsiBoM B 1 Mec. CyOanuH pacTBOPSUICS B IAUCTHJUIMPOBAHHON BOJE
Ha 0,1-0,2 r/mi. TTonydeHHBIM PACTBOPOM OpOILAJIH IPAHYIbl KOMOHKOPMA.
Hosa 0,4-0,6 r/kr kopma cooTBercTBOBaga 75—100 MITH. MUKPOGHBIX Kile-
TOK Ha 1 kr Ouomaccel. J{ns ycunenus aeiictust CyOannHa ero clieyeT uc-
M0JIb30BaTh B KOMILIEKCE ¢ BUTaMuHaMu A, Ds.
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Ipunoxenune 11

Oo6pa3en oopMIIeHHUS TEPEUHS IOMOTHUTEILHOT0 000PYy/10BaAHHA
M PacXoJHOT0 MaTepuaJja sl TEXHOJIOTHYeCKOro mpomecca
(O61ee o0opynoBaHue 1JIsl BceX MPOM3BOICTBEHHBIX MOJTYJIei)

HawnmenoBanue

Bcero no
CTPOUTEb-
CTBY

1. ABTOMaTHYECKOE yIIpaBJICHHE CHCTEMOW KopMopa3aayu Arvotec, LiT.

1

2. JIBOWHO# KOMIUIEKT KUCIOPOIHOro reHepatopa OxyMat, mT.

3. Cucrema OxyGuard Commander, ur.

4. O30HaTOp BXOASMIEH BOJPBI, IT.

5. Bozomep il CKOPOCTH PAcX0/a 10 5 M°/d, IIT.

6. Frost Chiller (Mmozmenp 9) 1uist OXJT)KACHHUS BXOJISIICH BOIBI, IIT.

7. ITpubop ju1s n3Mepenus kuciopoaa u remnepatypsl Handy Polaris, mr.

8. Ilpubop ms usmepenns pH Handy, mur.

9. Kommiekt TecToB Bozsl Ha NHy, mT.

10. Kommrekt TectoB BoAsl Ha NO,, 1mT.

11. Kommekt TectoB Boabl Ha NOg, 11T,

12. KOMIUIEKT ABYPYYHBIX CETeH, IIT.

13. MukpocKot (CTEepEOMHUKPOCKOIT) € MPHHAUICKHOCTSIMH, IIT.

14. Coptuposuuk Faivre Helios 20 — 3 Berxoza o 125 M, mT.

15. Becwi-Tenexka co mkasaoi 0—2 000 kr, mr.

16. IlnacTukoBBIE TPAHCIIOPTUPOBOYHBIE Pe3ePBYaphl BMECTUMOCTEIO 750 11
JUIsL BHYTpEHHEH TPaHCIIOPTHPOBKH PHIOBI, IIT.

17. Cyeruuxk VAKI Nano, mir.

18. Pribonacoc Mastusaka, mir.

19. lo3upyroni#ii HAcOC sl TOIUMEpA, IIT.

20. Jlo3upyromuii HacoC TSl XJIOPH/IA JKeesa, MIT.

P T T L B S TS PN RN O] PR PR TSN LT F ] P VN PR T T
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IIpunoxenue 12

Oo6pa3ubl opopmiaeHns: rpad)uYecKoii YaCTH M0 KOMIIOHOBKeE 0acceiiHOB 1
TEXHOJOTHYeCKOro 060py10BaHNs B PHIGOBOTHOM HHIYCTPHAJIHLHOM KOMILIEKCE

FTPSMABORETIOIN (TOR oaeil] LN

Obpazsen 1

Oopasen 2
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INpunoxenue 13

MeTtoanyeckue PEKOMEHAAHH 10 BBINNOJIHEHHUIO rpatlmqecxoii
HYacTu pLlﬁOBOl]HO'TQXHOJIOFI/[‘[ECKOI‘O 000CHOBaHHS

SketchUp — nporpamma [uist MOJEIHPOBAHHSI OTHOCHTEIIBHO MPOCTHIX TPEXMEPHBIX 00'b-
eKTOB (37aHmii, Mebenn, uHTEephepa). SketchUp cTama no-cTaTOYHO MOMYIApHOH Onaromapst
OBICTPOMY CO3IAQHUIO M PENAKTHPOBAHUIO TPEXMEPHOW rpaduKu. DTO HWACATbHBIA MAKeT it
npoctoro 3D-monenu-poanusi. OH OyaeT moje3eH Kak Uil NpopeCcCHOHANIOB, TaK U IS JIO-
OuTe-eil, MO3BOIISIE UM OBICTPO CO37aBaTh TPEXMepHble Moaenu. [Iporpamma mosBuiIach J10-
CTAaTOYHO JaBHO, Pa3pabOTUIMKOM SIBISICTCS] aMepuKaHcKas koMmmanust (@Last Software. [lepBas
pabouast Bepcust Oblta BhImymieHa B 1999 r. B 2006 r. nmporpamma Oblia nproOpeTeHa KOopIio-
pauueii Google. B anpene 2012 r. kopriopauust Google npoaana nporpammy SketchUp komma-
uHuu Trimble. ITomumo npodeccronansHoit Bepcuu SketchUp Pro (1aHHY0 BEpCHIO IpOrpam-
MBI TaK)X€ MOXKHO CKayaTh OecIUIaTHO, HO OHa OymeT JeficTBOBATh B TeUEHHE § ) JOCTYIHA U
Gecrutathast Bepcust mporpammsl SketchUp Make, koTopast mpakTuuecku IOJIHOCTBIO aHAIo-
IHYHa NPo(EecCHOHAIPHON BEPCHH, HO ¢ HEKOTOPBIMU OrPaHMYEHUSIMHU JHOO OTCYTCTBUEM
HEKOTOPBIX (DYHKIHOHATIBHBIX Bo3MOXKHOCTel. [l mporpammser SketchUp Gbut paspabortan
YHPOILEHHbIH HAOOp MHCTPYMEHTOB, CHCTEMa HAIPABIIIEMOT0 PHCOBAHMUS U MOHATHBIN CLEHA-
pHil Iuanora ¢ HOJIL30BATENEM, YTO ITO3BOJSIET COCPENOTOUHMTHCS HAa JBYX BelIaX: CHENaTh
paboTy MaKCHMalbHO NPOXYKTHBHOHM M MOJNYYHTH OT Hee yHoBoibCcTBHE. [Ipm mpoexkTupoBa-
HHH 3/IaHWUH, TAPKOB, HHTEPLEPOB U rpadidaeckux cpexn nporpamma SketchUp momoraer OvICT-
PO HaWTH HAWITYYIINIl BAPHAHT PEIECHHS 3aaqu.

Ipoextsr SketchUp coxpansiiorest B popmare *.skp. Takke MOIIepKUBACTCS HUMIIOPT U
IKCIIOPT PA3TUYHBIX (POPMATOB ABYXMEPHOM PACTPOBOM M TPEXMEPHOI TpaduKH, B YaCTHOCTH:
*3ds, *.dwg, *.ddf; *.jpg, *.png, *.bmp, *.psd, *.obj. Ummopt pactpoBoii rpaduku nmeer
HECKOJIbKO BO3MOXKHOCTEH: BCTaBKa 00pa3a B KaueCTBE OT/EIBHOTO 00BEKTa, B Ka4eCTBE TEK-
CTYphl M B Ka4eCTBE OCHOBBI Ul BOCCTAHOBICHUS TPEXMEPHOro oObekTa 1Mo Qororpaduu.
Okcropt B hopMat *.jpg OCYIIECTBISTCS] B KaUeCTBE CHUMKA ¢ pabodeil 00J1acTH OKHA TpH-
JI0XKeHUsL. JIOMONHUTEIBHO YCTaHOBJICHHbIE TTATHHBI [TO3BOJISIOT SKCIIOPTHPOBATH B (HOPMAThI
*.mxs, *.atl, *.dae, *.b3d u 1. 1. [locnenyromee pegakTHpoBaHUE SKCIOPTHPOBAHHOTO (aiina B
COOTBETCTBYIOIINX IPHWIOKEHUSX MOXET OCYIIECTBIAThCS 03 KaKMX-THOO0 OrpaHHYeHHH.
ITnarun V-Ray for SketchUp mo3Bosisier BU3yanu3upoBaTh TPEXMEPHBIC CIIEHBI.

Bce Bepcuum mporpaMMbel MOXHO CKadaTh Ha OQUIHAIBHOM CaiiTe IpOrpaMMbl
www.sketchup.com. 3aiins Ha caiit, HeoOxoxumMo Haxarh Ha BKiaaky Download SketchUp.
Janee, ciemyst Mo CChUIKaM, HEOOXOMMMO yKa3aTh OOJNAcTb HCIONB30BAHUS HMPOTPAMMBI —
BbIOpaB Educational Use n 3anoHUB aHKETHBIE JaHHBIE.

Iporpammy  SketchUp  MoxHO Takke CKa4aTh HA  PYCCKOS3BIYHOM  CaiiTe
www.sketchup.ru. Eciit Ha BaimieM KOMIIBIOTEPE HE TOJyYaeTcst 3allyCTUTh MOCIEIHIOI Bep-
CHIO TIPOTPAMMBI, CKa4aiTe ¢ caiita WWWw.sketchup.ru Gomee parmne Bepcuu 9TOi MPOrPaMMBI.

3HakoMcTBO ¢ MHTepdeiicoM MPOrpaMMsI.

3HaKOMCTBO € TPOrpaMMOl NpaBHJbHEE BCEro Ha4yaTh C PaCCMOTPEHHs ee MHTepdeiica.
Tocne ycranoBku nporpammbl SketchUp 3amyctute ee. B mpuBeTCTBEHHOM OKHE MPOTPaMMBbL
(puc. 1) BB MoxeTe yBuaeTh pasznen Template (ma6non). Illa6non — 3T0 HAbOp MPETyCTaHOB-
JICHHBIX HACTPOEK MPOEKTa, HanOoJIee MOIXOIIINX IS PELICHUST KOHKPETHBIX 3a/1a4.
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https://ru.wikipedia.org/wiki/.dwg
https://ru.wikipedia.org/wiki/JPEG
https://ru.wikipedia.org/wiki/PNG
https://ru.wikipedia.org/wiki/BMP
https://ru.wikipedia.org/wiki/Photoshop_Document
https://ru.wikipedia.org/wiki/Obj
https://ru.wikipedia.org/wiki/V-Ray
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Puc. 1. Boibop eauHuUIl M3MEpEHUs

Jlns 3ajay, penraembix B PTO, 10CTaTOMHO OrpaHUYUTHECS BHIOOPOM OTHOTO U3 IpeiIara-
€MBIX BAapHAHTOB, MCXOJ U3 NMPEANOYTHTENBHBIX CAMHHI] M3MEPECHUS — MHJUIUMETPBI WIIH
MeTphbl. Bce 3aBHCHT OT KOHKpeTHOH 3afaun. Eciu 9T0 MojenmupoBaHue 3aHHUs, TO JIOTUYHO
UCIIONB30BATh B KAYECTBE SAMHUII H3MEPEHHSI METPBI, a €CJIH 9TO MOJICIMPOBAHUE, HATIPHMeEp,
OKHa, TO B KQUeCTBE CAMHUI] M3MEpeHHUst yaoOHee OyaeT HOoIb30BaThesi MULTEMeTpamu. Jlanee
JUIsl Havasta paboThHl ¢ mporpaMMoii Haxkmute KHomky Start using SketchUp (Hagats ncnomns3o-
Banme SketchUp). Ilepen Bamu oTkpoercst pabouee OKHO mporpammsl (puc. 2). ITo ymorganuio
uHTEepdeHic MporpaMMbl HMeeT YIpPOIICHHBIH BHI. B HeM NpPUCYTCTBYIOT TOJNBKO 06a30Bble
HaHeIN HHCTPYMEHTOB.

W T ~ =

R RS T R L

B0 seoaum o0 eumetes i bem botrenn

Puc. 2. Pabovee OKHO IpOrpamMMsl
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IlaHe N HHCTPYMEHTOB.

IManenu uHCTpyMeHTOB B porpamme SketchUp — OCHOBHOI THIT 371€-MEHTOB yIpaBICHHS
IIPOrpaMMOi — OJIOKH KHOIIOK, SKBUBAJEHTHbIE KOMaH-/IaM MEHIO M 00eCIeunBaIoNe ObICT-
pBIA TOCcTyn K Hamboiee Ba)KHBIM M 9acTO HCIIONB3YeMBIM HHCTpYMEHTaM. JTU OJOKH B
SketchUp, kak u B crangapTHeIx npuioxerussx OC Windows, sIBisroTCS MUIaBaIOLMINMI, T. €.
MOTYT OBITH IIEpEMENIEHEI B JIF000e MeCTO pabodero okHa. Bun u cocras maHeneil HHCTpyMeH-
TOB HacTpauBaercst B MeHI0O View | Toolbars (Buz | [Tanenn MHCTpYMEHTOB). AKTHBHpPYHTE

MaHeM WHCTPYMEHTOB, KOTOpbIe Haubosee yacTo ucnonb3ytores B SketchUp, u paccmorpute
ux.

Ilanens Standard (Cmanoapmnas).

Kuonku stoit manemu (puc. 3) aktuBupyioT onnuu: New (Cosmats), Open (OTKpBITS),
Save (CoxpanuTts), Cut (Beipesats), Copy (Komupoarts), Paste (BcraButs), Erase (Y nanurs),
Undo (Otmennts), Redo (Bepuyts), Print (Ilewats), Model info (Jlanubie Mozenn).

i = 5 S &
ePE 40 90 & B

Puc. 3. CrangapTHBIC HHCTPYMEHTHI

Ilanens Principal (Ocnognasn).

Knonku stoit nanemu (puc. 4) akruupytot ommuu: Select (Beiopats), Make Component
(Co3nats komnoHeHT), Paint Bucket (3anmmBka), Eraser (Jlactuxk).

LR

Puc. 4. OcHOBHbIE HHCTPYMEHTBI

Ilanens Drawing (Pucosanue).

Kuonku 370it manenu (puc. 5) akTUBHPYIOT omuuu pucoBanus: Rectangle (IIpsimoyromnb-
HuK), Line (JIunus), Circle (OxpyxHocTb), Arc (dyra), Polygon (MHoroyronsnuk), Freehand

705 @0 W7

Puc. 5. IHCTpyMeHTBI pUCOBaHUS

Ianens Modification (H3menenue).

Krorkn 3Toii nanem (puc. 6) akTMBUpYHOT onuun Moaudukanuii: Move (ITepemectuts),
Push/Pull (Tsauu/Tonkaii), Rotate (IToBepuyTs), Follow Me (Benenne nnn Crnenyii 3a MHOI),
Scale (MacurabupoBats), Offset (Cmerenue).
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Puc. 6. UHCTpYMeHTHI H3MeHEHUs (MOAU(HUKAIINN)
Ilaneny Construction (Ilocmpoenue).

Kuonku stoit manenu (puc. 7) aktusupyrot omun: Tape Measure (Pynerka), Dimensions
(Ykazarenu pasmepoB), Protractor (Yriaomep), Text (Tekcr), Axes (Ocu), 3D Text (3D-tekcT).

L7 @Ky

Puc. 7. KoHCTpYKIIMOHHBIE HHCTPYMEHTBI

Ilanens Camera (Kamepa).

Kuomku 3toii manenu (puc. 8) aktuBupyroT oniun 063opa: Orbit (Op6ura), Pan (ITanopa-
Ma), Zoom (Macmta6), Zoom Window (O6macts yBemiuenust), Previous (IIpexsimymiee), Next
(Hdanee), Zoom Extents (B pa3-mep okua), Position Camera (Pacnmonmoxurts xamepy), Walk
(ITpoxox), Look Around (Ocmotpets), Section Plane (ITnockocts ceuenust).

e ZLPANEG fe

Puc. 8. IHCTpyMeHTHI yrpaBieHuUs KaMepoit
Ilanens Styles (Cmunu).
Kuonku stoit manenmu (puc.9) akTUBUPYIOT omnuuu oTtoOpaxenus: X-ray (Penrren),

Wireframe (Kapkac), Hidden Line (Cxpoitast nuuwmst), Shaded (3arenenme), Shaded with
Textures (3aTeHenne ¢ Tekctypamu), Monochrome (MoHoXpoMHast).

PV 20 9e®

Puc. 9. MHCTpyMeHTBI 0TOOpakEeHHs TTOBEPXHOCTEH
Ilanens Views (Ilpeocmagnenus).

Kuomnku stoii manenu (puc. 10) aKTHBUPYIOT ONIMM TMOKa3a, WM TPEICTABICHUS BHIA
m3o0paxkenwst: Isometric (M3omerpuueckwuii), Top (Ceep-xy), Front (Cnepenu), Right (Cnpasa),

Back (C3amnm), Left (Cnesa).
AR A

©

Puc. 10. IHCTpYMEHTBI HACTPOMKH BUJIa H300pasKeHUS

L
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Ilanens Shadows (Tenu).

Ota manens (puc. 11) akTHBAaIMU ONLMIl TEHEH BKIIOYACT CICAYIOLIHE WHCTPYMEHTHI:
kHonky Shadow Settings (Hactpoiika TeHeil) i BbI30Ba AXATIOTOBOrO OKHA TOIOJHUTEIBHBIX
HACTPOCK TEHEil; KHOIKY-IEepeKIoYaTenb BKIIOYCHHS/BBIKIIOUeHUsT TeHed Show/Hide
Shadows (IToxa3aTs/CKpBITh TEHH); IOI3YHKOBBIE PETYISATOPHI AT BEIOOpA BPEMEHH T0-7a U
CYTOK.

_

I—_J‘_ [ T
JFMAMI T AS QD u] 0642 Ah Moon 045 Pha

Puc. 11. MHCTpYMEHTBI HACTPOUKH TEHU

Ilanens Sections (Ceuenusn).

Kuonku 3t1oit manenu (puc. 12) akTHBHPYIOT OMIMH MMOKA3a/CKPBITHSI CeYeHHil (pa3pe3oB):
Section Plane (Iliockocts ceuenus), Display Section Planes (OtoGpasuth MmiockocTH cede-
Hus), Display Section Cuts (OToOpa3uTh pa3pessi).

V. |
Puc. 12. IHCTpYMEHTBI HACTPOUKHI
MOKa3a pa3pe3oB
Ilanens Layers (Cnou).

Knonku sToi manenmu (puc. 13) akTHBHPYIOT ONIMH CIIOEB: PACc-KPBIBAIOIIMHCS CITHCOK
BEIOOpA aKTHBHOTO CJIOSI; KHOIIKA aKTHBAIlMK JucreTdepa cioeB Layers Manager ([{ucneruep

cJI0eB).
v Layerd W %

Puc. 13. IHCTpyMEHT HaCTPONKH CIIOEB

Hanenv Google (Earth).

Kuonku aroit nanemu (puc. 14) akrusupyror ommu: Add Location (YcraHOBHTS MecTOIO-
noxxenue BpyuHyto), Toggle Terrain (IToxazats/ckpbite penbed), Add New Building (Jlo6aButs
HoBoe 3xanue), Photo Textures (Pororekctypsi), Preview Model in Google Earth (ITpocmot-
petb Mozens B Google ITnanera 3emst), Get Models (ITomyunts Monenu), Share Models (O6-
MeH MozensiMu), Share Components (OOMeH KOMITOHEHTaMH).

X o &

Puc. 14. Unctpymentst Google Earth
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Ilaneny Sandbox (Ilecounuuya).

UTtoOBI 3Ty IaHeIb MOXKHO ObUTO BBI3BaTh U3 MeHIO View | Toolbars (Bup | ITanenn nn-
CTPYMEHTOB) U B MEHIO NOSIBUJICS COOTBETCTBYIOLINH ITyHKT, €0 HEOOXOMMO JIOHOIHUTEIBHO
aktuBupoBath u3 MeH0 Window | Preferences | Extensions | Sandbox Tools (OkHo | [Tapamer-
psl | Pacummpe-aus | Uactpymentst [lecoununst). Kaomku atoit manenu (puc. 15) akTHBUPYIOT
omuu: From Contours (M3 kontypos), From Scratch (C mymst), Smoove (Monenuposats),
Stamp (Ortuck), Drape (O6tekanue), Add Detail (Jobauts nerans), Flip Edge (Otpa3suts

Kpaif).
e v a

Puc. 15. Uuctpymentsi [lecounuript

Opranuzanus Mojeei.

Opranu3arys Mojeneil — JOBOJBHO oOIIMpHOe MoHsATHEe. K HEeMy MOXKHO OTHECTH Ipa-
BUJIBHYIO IPYHIIHPOBKY OOBEKTOB, Pa3iMYHbIC METOABI MO YIYHYIICHHIO BH3YaJbHOTO IpEj-
CTaBJICHUS CLICHBI, yMEHBIICHHE 3aTPAYNBAEMBIX Ha ITOCTPOECHHE MOJCIH PECypCOB KOMITBIO-
Tepa U MHOTOE APYroe.

[Muanozoeoe okno Materials (Mamepuanst).

JuanoroBoe okHo Materials (MaTtepuansl) — 0OJHO M3 OCHOBHBIX CPEACTB BH3YaJH3al[MH
Mmopxeneit SketchUp.

JlunamoroBoe OKHO akTuBupyercst u3 Menio Window | Materials (Oxuo | Matepuaisr).
Kpome Toro, oHO aBTOMaTHYECKH OTKpEIBaeTCsl MpH BEIOOpe mHcTpyMmeHTa Paint Bucket (3a-
nMBKa). Martepuaisl, BKIIOYEHHbIE B IPOrpaMMy, OpPraHH30BaHbl B TEMAaTUYECKUE pasjensl. B
JIEBOM BEPXHEM YTITy AUAJIOTOBOTO OKHA PACIIONOXKeH oOpa3el] TeKyIIero akTHBHOTO MaTepHa-
na. [IpaBee HaxomuTCS MOJIE ¢ HMEHEM JTOr0 MaTephaia. B mpaBoii BepxHei yacTn OKHa pac-
TOJIO’KEHBI TPY KHOIIKH, TepBasi U3 KOTOPHIX OTKPHIBACT aHAIOTMYHOE OKHO BHIOOpA MaTepHa-
JIOB, YTO IIO3BOJISIET OJHOBPEMEHHO IIPOCMATPHBATh MaTepHANbI, HAXOIAIIUECS B Pa3HBIX
nankax. Bropas KHONKa mpegHasHa4eHa /Ul CO3JaHMs HOBOTO MaTepHala, TPEeThsl — aKTHBH-
pyer 3amuBky (Paint Bucket (3ayiBka)) ¢ BeTaMy 10 YMOTYaHHIO, HA3HAYCHHBIMH B JTHAJIOrO-
BoM okHe Styles (Ctmm). [Ton marepuanamu B mporpamme SketchUp moxmmaercst u uBer, u
TeKcTypa (pacTpoBoe H3o0pakeHue). PaccMoTpuM moapoOHee yCTpOHCTBO M ONIIMU THATIOT0BO-
ro OKHa, KOTOpoe uMmeet aBe Buaaku — Select (Boiopats) u Edit (IlpaBka).

Brnaoka Select (Boibpamy). Ha 3Toli BKJIaJKe B OKHE MaTEPUAIIOB PACIIOJIOKEH BbINAa-
IOIMIl CIHCOK KOJUICKIMH MaTepHaloB, PasOUTBIX MO KAaTErOPUsSM, a HIDKE MPEeJCTaBIICHEI
YMEHBIICHHbIE H300paKeHUsI MaTepuaioB. [IpaBee OT 3TOro crmmcka KOJUICKIMH HaXOMUTCS
kxHonka Details (CBeneHust), B KOTOpoi coOpaHBI TOMOIHUTENbHBIE HACTPOHKH OTOOPasKeHHS
MaTepHalIoB.

Braaoka Edit (IIpaska). TlpenHa3sHaueHa Juisl pelakTUPO-BaHUSI TEKYIIETO aKTHBHOTO Ma-
Tepuana u3 cnucka In Model (Bibpars), T. €. peaakTHpOBaHUE JOCTYITHO TOJIBKO JUISl MaTepU-
aJI0B, YK€ IPUMEHCHHBIX B IIPOCKTE.

[uanozoeoe okno Components (Komnonenmar).

VipaBneHre KOMIOHEHTAMH OCYIIECTBIIETCS C MOMOINBIO  AMANOrOBOTO  OKHA
Components (KomnonenTsl). Haunnas ¢ 7-if Bepcuu, B IporpaMMy He BKJIIOYAETCS KOJIIEKLIUS
TOTOBBIX KOMIOHEHTOB (32 HCKJIIOYCHHEM HECKOJIBKHX IPUMEPOB). 3arpy3ka KOMIIOHCHTOB
OCyIEeCTBISICTCsl ¢ HoMolbpio pasnena 3D Warehouse Ha odpunmansaom caiire SketchUp.
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JlocTyn Kk pecypcy MOXKHO IOIYYHTh HETIOCPEICTBEHHO M3 OKHA KOMIIOHEHTOB. J[manoroBoe
oxHo Components (KommoHeHTsI) oTkpbIBaeTcs uepe3 MeHio Window | Components (OxHO |
KowmmonenTsl) 1 umeer Tpu Briaaku: Select (Beiopars), Edit (ITpaBka) u Statistic (Cratuctu-
ka). Brimagxa Select (BeiOpaTs) comep>xut oOpasel] TeKyIero akTHBHOTO KOMIIOHEHTa, ITaHeb
noyicka koMnoHeHToB B 3D Warehouse (1CKaTh MOXHO Kak I10 Ha3BaHUIO MOJEIH, BBEIS Tpe-
Oyemoe Ha3BaHHUE B IIOJIE IOMCKA, TAaK M IIyTeM BbIOOpa TpeOyeMOro pasjieiia B BbINAJAIOIIEM
CIIUCKE CJIeBAa OT MOJIS IIOMCKA), 4 TAKXKE yMEHbILICHHBIC M300PaKCHUs TOCTYIHBIX yCTaHOB-
JICHHBIX KOMIIOHEHTOB.

UtoObl 100aBUTH KaKOI-MHOO KOMIIOHEHT B CIEHY, JOCTATOYHO IIPOCTO IIENKHYTH MBI-
IIBI0 Ha M300paXKeHHH KOMIIOHEHTA U MEPETAIIUTh €ro B TpedyeMoe MECTO B CLICHE.

Bxmagka Edit (IlpaBka) mpernHasHaueHa ULl PENAKTUPOBAHHS TEKYIIETO BHIOPAHHOTO
KOMITOHEHTa M3 CIIMCKAa HCIIOJIb30BaHHBIX B TpoekTe (Ha Bkiagke In Model (Bwibpats)).
Bxiagka Statics (CtatrcTrka) mokaspiBaeT HHOOPMALMIO O THIIE W KOJHYECTBE JJIEMEHTOB
MOJIENH, IIPU 3TOM MOXKHO BbIOpaTh BapHaHTHI e AeTainu3anuu: All geometry — Bce 31€MEHTHI,
Components — Toibko KOMIOHEHTbI, Expand — mokasbiBaer B TOM 4HCIIe BIOXKEHHBIC B IPYTHe
COCTAaBHBIC KOMIIOHEHTBI.

[Muanozoeoe okno Styles (Cmunu).

B nuanoroBoMm okHe Styles (CTuii) coOpaHbl OCHOBHBIE HACTPOWKU BH3YaJHM3al[HH TPO-
eKTa M 0ToOpaxkeHHs! Mojeneil (puc. 16). BbI30B JaHHOTO OKHa OCYIIECTBISIETCS C OMOLIBIO
xoMaHg u3 MeHI0 Window | Styles (Oxuo | Ctuim). PaccMoTpum nozmpoGHee yCTpOHCTBO U
OIILMH [INAJIOTOBOTO OKHa.

B neBoM BepxHeM yIily OKHa, KaK M B paHEe PACCMOTPEHHBIX OKHAX, PACHOJIOKeH o0paser|
BBIOPaHHOTO aKTHBHOTO CTHIIS. B 1mpaBoii BepXHeil 4acTH OKHA BUIUM TPH KHOIIKH, IPAKTHYe-
CKH TaKHe ke, Kak KHOIIKH B pejaktope MatepruanoB (OTKphITHE BTOPUIHOro okHa, Co3-Ianue
HOBOro cTiiIsl, OOGHOBJIEHNE TEKYIIEro akTUBHOTO cTHIsl). OKHO, Kak ¥ paHee pacCMOTpPEHHbIE
JIIAJIOTOBEIE OKHA, Pa3/IeNieHO Ha HECKOJBKO BKJIAJIOK, CPEIH KOTOPBHIX MMEIOTCS YKe 3HaKO-
Mmble Select (Briopats) u Edit (ITpaBka).

Sty
| 00 Defok Cors

Seect gk M |
G D Qi:cu.n'a{u.n:-

Vo
T
——

HeE

Puc. 16. [lnanorosoe okHo Styles
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OcHoBbI MogesnpoBanust B SketchUp.

Jlnst Toro 4to6br dddexTuBHO paboraTth B mporpamme SketchUp, HeoOXoauMo 03HAKO-
MHTbCSL ¢ 0a30BBIMH NPHHIMIIAMH MOJENHPOBAHUS B IpOrpaMMe. 31eCh PacCMaTPHBAIOTCS
MOHATHA KpaeB (pebep) M TpaHeill — 0a30BBIX JJIEMEHTOB MOJEIMPOBAHHA B MPOTPaMMe
SketchUp.

Cucmema Koopounam.

SketchUp, kak M MHOXECTBO APYrHX MPOrpaMM /Il TPEXMEPHOIO MOJCIMPOBAHMS, HC-
OJIb3yeT CUCTEMY KOOPHMHAT, ONpPE/CIISIONLYIO TI0JI0KEHHE TOUKH B 3D-IpocTpaHCTBE CLICHBI
OTHOCHUTENBHO TPeX ocell KOoopAuHAT. TpamuimoHHO oOo3HadeHHbIE ocH — X, Y U Z — HMEIoT
nseroBoe odopmienue. Ock X mpefcraBieHa KpacHOH JmHUeH, Y — 3eleHoH, a Z — CHUHEH.
ITnockocTh, Ha KOTOPOI NepecekaroTcs KpacHas U 3eneHast ocd (X # Y), 00pa3yeT «3eMIo»
(ground plane), a BeNUYUHBI 110 OCH Z ONPENEISIOT BBICOTY OTHOCHTEIBEHO YPOBHS «3EMIII».
Takoe pacronokeHue oceil 00yciIoBiIeHO TeM, 4To nporpamma SketchUp n3HauanbHO opueH-
THPOBaHA HA apXUTEKTYPHOE HMPOCKTUPOBAHUE, JJIMHA M LIMPHHA — 3TO «3EMIIS», JIeXKaIas B
IUTOCKOCTH KPAaCHOMW U 3eJIEHOW OCeil, a TpeThe H3MepeHne — BbICOoTa (1Mo cuHel ocu). TepMuH
origin (Havaso) 0003HAYAET HAYANIO OCEii (B TOUKE UX HepecedeHus Ha «3emiey). Origin ssis-
ercs, KaK IPaBMJI0, HA4aJIoM OTCYETa, MM Ha4aJIoM KOOP/IMHAT.

Junuu, kpas, zpanu.

Bce 3D-06bekThl B nporpamme SketchUp n3HaudanbHO GOpPMHPYIOTCS Ha OCHOBE OJHOTO
IIPOCTOTO MPHUHIIMIA: KaK TOJIBKO JIF0OObIE TPH WK Oollee JIMHUIT IIepeceKaroTest B OJHOM MIoc-
KOCTH, (OPMHpYSI 3aMKHYTYIO IUIOCKYI0 (HTIypy, OHAa aBTOMAaTHYECKHM CTAaHOBUTCS T'PaHBIO
(Face (I'panb)), a camu sunnn — ee kpasimu (Edge (Kpait)). A nanee ata rpaHb JOpUCOBBIBAET-
Csl, WIH «BBITAIIKMBACTCS», B TPEThE H3MEpeHHE, QOPMUPYS TPEXMEPHBIH 00BEKT.

Co3zoanue Kpaes, zpaneii u 3D-06vexmos.

Coznanne rpaueii B SketchUp ocyiuecTBisieTcsi ¢ IOMOMIBIO HHCTPY-MEHTOB PUCOBAHMS
WM IOCPEACTBOM MHCTPYMEHTOB JUIsl CO3[aHMs IpaHel u3 umeromuxcs kpaes. [Ipocteimmmit
crocob co3/1aTh TpaHb — 3TO C IOMOIIBI0 MHCTpyMeHTa pucoBanms Line (JIurms) cosmats
HECKOJIBKO KpaeB (puc. 17), KoTopsle, B CBOIO ouepe/ib, CHOPMUPYIOT IpaHb.

Puc. 17. Co3nanue 0JHOTO Kpasi 'PaHy € IIOMOLIBIO JINHUU
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Ipocreiimum npumepom 3D-00bekTa MOKET CITYKNTh KyO Mim mapannenenunen. Jius To-
T0 4TOOBI cO371aTh KyO, BeIOepHTe MHCTpYMeHT Rectangle (IIpsiMOyroibHHK) M HapuCyHTe
€ro NoMoLIbI0 B paboueii obiactu kBaapar (puc. 18). s atoro B paboueii 06acTu MEIKHHU-
TE JICBOH KHOIKOM MBILIM H, PACTATHBAs PaMKy CO3JaHHs NMPSIMOYTOJILHUKA, B IOJIE CTPOKH
COCTOSIHMSI BBEINTE HAa KJIABHATYpE JBAa OJMHAKOBBIX LU(POBBIX 3HAYCHUS, Pa3ICICHHBIX
Toukoif ¢ 3amsaToi, Hampumep 10;10. Takum o6pa3om BBI CO37anM KBAaJpaT CO CTOPOHAMH
10%10. Teneps ¢ momorsio uHcTpyMeHTa Push/Pull (Tsiau/Tonkail) «BbIIABUTE» €rO HA TO JKe
camoe 3HadeHue (puc. 19). Iomyuntes mpocredmmii TpexMepHbIii 06beKkT — KyO (puc. 20).
Jenenne (subdividing) rpaHeil ocyliecTBIsIeTCS HNPEUMYIIECTBEHHO C MOMOLIBIO CO3IaHUs
HOBBIX KpaeB, AEIAIIMX JaHHYIO I'paHb Ha HECKOIBbKO Ooree Menkmx (puc. 21). B mpormecce
MO/ICIIPOBAHUS JOBOJIBHO YacTO NMPHUXOAUTCS CTAJKHBAaThCS C HEOOXOAMMOCTBIO CO3MAHHS
HOBBIX I'PaHEeH WK JENCHUs YKe CYLIECTBYIOIMX C LIEJIbI0 CO3aHus Oosee CIOKHBIX 00beK-
ToOB (puc. 22). BaxxHO 3HATh, YTO Kpast ¥ TPAHM SBILIOTCS «CBSI3aHHBIMI dneMeHTamu. To ecTh
€CITM BBl 3aXOTHTE NEPEIBUHYTh MM BPAIIaTh KaKyl-IH00 ONpEAeICHHYIO IPaHb, 3TO HEM3-
OEXHO CKaXKETCs M Ha BCEX NPUMBIKAIOIMNX K Hel rpaHax U kpasx. C MOMOIIBI0 HHCTPYMEH-
TOB MpeoOpa3oBaHms 00bEKTOB, HaxoAsmuxcs Ha manenn Modification (M3menenue), MOXHO
HepeMeInarh, BpalaTh U MacIITabMPOBaTh TPAHHM, MONydas TEM CaMbIM HOBBIE CIIOKHBIE (Op-
MBI.

Puc. 18. ITocTpoeHne mpsiMOyroIbHUKA

&

Puc. 19. «BrinaBnuBanuey napaienenumnena
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Puc. 20. «BriiaBnuBanue Kyoa»

Puc. 21. Coznanue HoBo rpanu. [lozunus 1

Puc. 22. Coznanue ool rpanu. [Tozumus 2

MoaenupoBaHue pbIGHOI0 HHAYCTPHAJIBHOI0 KOMILIEKCA.

Munumanvnvie mpedosanusn K epaguueckoni wacmu PTO. Campix 6a30BBIX 3HaHUH O
monennpoBannn B SketchUp m 00 mHTepdeiice 3Toi mporpaMmbl BIOJNHE TOCTATOYHO IS
BBITIOJTHCHUSI HECIIOKHOTO, HO HHTEPECHOTO rpa)MuecKOro NCHOIHEHHS PHIOHOM (hepMBI.
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IIpumep u3 KypcoBoii paGoThl. B pesynbrate HalMX BBIYHCIEHNH OBI-JIO YCTaHOBIIEHO,
YTO JUIS BBIPAIIMBAHHS PHIOBI HEOOXOAMMO HCIONB30BaTh 20 KPYIIIBIX OacceifHoB. [luamerp
Kaxmoro Oacceitna — 3 M. YposeHp Boxel — 1 M. Bricota 6acceiina — 1,2 M. Pasmectum
20 bacceiiHoB B aBa psiga o 10 Gacceiinos. C yderom TpeGOBaHUS 0 HEOOXOAMMOCTH HATHIUS
TEXHOJIOTMYECKOr0 HPoXo/a 1y o0ciyxkuBaHus 6acceltHoB (He MeHee 0,5 M) IMHA MUIoA-
KH, Ha KOTOpO# OyayT pa3meraTsest 6acceiinbl, coctaBur: 3 m - 10 + 0,5 M - 10 + 0,5 m = 35,5
M. C yueroM TpeGOBaHUS O HEOOXOANMOCTH HAJIMYUs TEXHOJIOTHYECKOro MPOXoja I Hpoe3-
Jla aBTOTPAHCIIOPTa MEX/Ly psiiaMu 6acceiiHOB (He MeHee 2,5 M) IIMpHHA IUIOIAIKU, Ha KOTO-
poit OyxyT pasmeniatsest GacceiHel, coctapur: 3 M- 2+0,5M-2+25=9,5m.

Buauvane, ucronb3ys kKHONKy Select, Boigenute (QuUrypy 4enoBeKa, yCTAHOBIEHHYIO IO
yMougaHuo, i HaxatneM kinaumm Del ynanure ee. 3atem, ncrons3syst kHorky Top (CBepxy),
U3MEHHTE TIpecTaBlieHne BHaa m3obpaxenus. Ilocne storo, mcmons3ys KHONKY Rectangle
(Ilpssmoyronpauk) Ha mnanenn Drawing (PucoBanmue), co3maiite mpSMOYTONBHUK ¢ HEOOXOIH-
MbIMH pasmepamu — 35,5x9.5 (puc. 23). Pa3mepsl KOHTPOJIUPYIOTCS B HIDKHEM JIEBOM OKHE
Dimensions. /st yBelMYeHns: TOYHOCTH YCTAHOBJICHHs Pa3MepoB M300PaKEHHsI PEKOMEH/LY-
eTcst IPUOIMKATh 0OBEKT KOJICCHKOM KOMIBIOTEPHOH MBILIH.

Puc. 23. Co3nanue npsiMOyroJbHIKA

Hcnonb3yst kuonky Orbit, MOXKHO Bpaiath co3qaHHyro IIOCKOCTh. ITocie Toro Kak co-
3/[aHa IUIOCKOCTh (pyHIaMeHTa, Bhibepute nHCTpyMeHT Push/Pull (Tsun/Tonkait) u «BblIaBU-
Te» INIOCKOCTh BBEpX (puc. 24), Ha 3Ha4yeHue 1,4 M, npunas GpyHaamenTy oobeM. UToOBI «BBI-
JIaBUTB)» IUIOCKOCTB, AOCTATOYHO WICIKHYTH MO HEH JEBOWH KHONKOI MBIIIM NPH aKTHBHOM
unctpymente Push/Pull (Tsun/Tonkait), TOTAHYTh UM BBEpX, HaOpaTh Ha KJIaBHAType 3Hade-
nue 1,4 u HaxaTs kaaBunry Enter.

Puc. 24. Vcnions3oBanue unctpymenra Push/Pull (Tsuu/Tonxkait)
JUTs1 IPUJIAHHS TIIOCKOCTH 00beMa
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Janee Beibepute uHcTpyMeHT Tape Measure (Pymerka) U mpoBefuTe BCIOMOTaTENIbHbIS
JMHUM Ha PAcCTOSHHU npuMepHO 0,5 M (TEXHOJIOTHYECKHH MPOXOA IS OOCTyKHUBAHUS) C
Ka)XIOH CTOPOHBI INOmMAnKu (pUCYHOK 25). JImst TOro 4roObl NMPOBECTH BCIIOMOTaTENbHYIO
JIMHUIO, IOCTATOYHO yKa3aTh JBE TOUKH, Yepe3 KOTOphle OHa OymeT mpoxomuts. s noctpoe-
HHH TaK)X€ MOXKHO HCII0JIb30BaTh [IPOCTHIC JIMHHUH, CO3JaHHbIe HHCTpyMeHTOM Line (JInHus) —
B HEKOTOPBIX CIIydasx dTO OKa3blBaeTcs Oonee ymoOHBIM. ['maBHOe, He 3a0bIBaTh yHAIAThH
BCIIOMOTaTeNIbHBIC JINHUM TIOCIIE IIOCTPOCHHH, YTOOBI He Ieperpy:karb MOJENb HEHYKHBIMU
JIMHUSMH.

Puc. 25. Ucnonk3oBanue uncrpymenra Tape Measure (Pynerka)
ULl HAHECCHUSI BCIIOMOTATENIbHBIX JINHUH

Janee, ncrions3yst uHCTpyMeHTEl Tape Measure (Pynerka) u Line (JImawms), nposenure
BCIIOMOTaTeNIbHbIe JTMHUH (pHc. 26, 27) U1 ycTaHOBJICHHS IieHTpa Oyxymero 6acceiina (paau-
yc Gacceiina — 1,5 m).

BFLw

Puc. 26. Ucnonb3oBanne nHctpymenta Tape Measure (Pynerka) u Line (JIunus)
JUISL HAaHECSHHST BCIIOMOTaTeNbHbIX JIMHUH JUIs TOCTPOSHUs Oyaymiero bacceiina

(]

Puc. 27. Ucnonb3oBanue nnctpymenrta Tape Measure (Pynerka) u Line (JIunus)
JUIs. HAHECCHHUSI BCIOMOTaTeNbHBIX JIMHUHN T YCTAaHOBJICHUS LIEHTpa bacceliHa
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Hcnons3yst mHcTpyMeHTH! Circle (OKpyXKHOCTB), cO31aiiTe OKPYKHOCTb — JHAMETP OKPYXK-
HOCTH — 3 M, paauyc okpyxHoctd — 1,5 M (puc. 28).

Puc. 28. Ucnonb3oBanue nnctpymenra Circle (OxpyXHOCTB)
IUISL CO3JaHHsI OKPYXKHOCTH

Hcnons3yst muacTpyMeHTHl Tape Measure (Pynerka) u Line (JInaus), npoBeauTe BCIIOMO-
ratenpHylo JuHuio (puc. 29) mis yctaHoBieHus Toaumubl okpyxkuoctd (0,01 M). Tak kak
BCIIOMOTaTe/bHAs JIMHUS HAHOCHTCS HA O4YEHb MaJICHPKOE PACCTOSHHE, PEKOMEHIYETCs OCy-
[IECTBUTh MaKCHMAaJIbHOE NIPUOIIDKEHHE 00BEKTa.
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Puc. 29. Ucnonb3oBanune nnctpymenta Tape Measure (Pyierka)
u Line (JIuHus) 1U1s HAaHECEHHS BCIIOMOTATEIbHOW JINHUN
JUIS YCTQHOBJICHHUS TONIIMHBI OKpYykHOCTH (0,01 M)

HUcnonw3ys unctpyment Circle (OKpy>KHOCTB), B KYpCOPOM M3 LIEHTPa OKPY)KHOCTH,

co3/aiiTe BTOPYIO BHYTPEHHIOIO OKPY)XHOCTB JI0 PaHEe CO3JaHHON METKH — yCTaHOBJICHA Ha
paccrostaun 0,01 M ot BHentHe# okpyxHOCTH (pHc. 30).
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Puc. 30. Ucnons3oBanue nHctpymenTa Circle (OxpyXHOCTB)
JUISL CO3JaHusI BHYTPEHHEH OKPY)KHOCTH

Hcnons3yst macTpyMeHTH Tape Measure (Pynerka) u Line (JInaus), npoBeauTe BCIIOMO-
ratenbHyro JIMHUIO (puc. 31) U ycTaHOBIEHUs BBICOTHI Oymymiero OacceifHa (BbIcoTa Gac-
ceitHa — 1,2 m).

Puc. 31. Ucnonb3oBanune nnctpymenta Tape Measure (Pyierka)
u Line (JIuHus) U1 HAHECSHUsI BCTIOMOTaTelIbHOM JINHUN
JUIsL YCTaHOBJICHHS BBICOTHI OyjtyIero bacceiina

Beibepute nnctpyment Push/Pull (Tsan/Tonkait) n «BbIIaBUTE» IIOCKOCT MEK/IY BHYT-

PEHHEl U BHEIIHEe! OKpY»KHOCTSIMK BBepX (puc. 32) Ha 3HadeHue 1,2 M, co3nas OacceiiH ¢ HeoO-
XOIMMBIMHU Pa3MepaMH.
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Puc. 32. Ucnons3oBanue nHctpymenta Push/Pull (Tsaw/Tonkait)
JUIsL co31aHus OacceiiHa

Ucnone3ys mncTpymeHtsl Tape Measure (Pymerka), Line (JIuams) m Push/Pull (Ts-
uu/Tonkaii), co3maiite Tak Ha3pIBaeMBbIil yPOBEHb BOABI B OacceiiHe BbicoToi B 1 M (puc. 33,

34).
[

Puc. 33. HaneceHne BCIIOMOTaTeNbHOI JIMHUH JUTSl YCTAHOBIICHHS
YPOBHS BOJIbI B OacceiiHe

Puc. 34. Co3nanue ypoBHs Bo1bI B Oacceiine
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Hcnons3yst nactpymenT Paint Bucket (3amiBka), MOXKHO IIPUAATH YPOBHIO BOABI COOTBET-
CTBYIOLIMH LIBET, a TAK)KE OKPACUTh CTEHKH Oacceiina (puc. 35, 36).
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Puc. 35. Ucnons3oBanne nacTpyMeHTa Paint Bucket (3ayiBka)
JUISL OKPAaCKH yPOBHS BOJIBI
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Puc. 36. Ucnionb3oBanue uuctpymenta Paint Bucket (3annBka)
JUIsL OKPAacKU CTEHOK OacceifHa
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Janee, ucnons3yst uHcTpyMeHTH! Tape Measure (Pynerka) m Line (JIuams), cosnaiite
BCIIOMOT'aTEIbHBIC JINHUX JJIs1 YCTAHOBJICHUS HCOGXOI[I/IMOFO PaCCTOAHUSA MEKIY bacceiinamu
(puc. 37).

Puc. 37. Ucnonb3oBanue nnctpymenra Tape Measure (Pyierka)
u Line (JIuHus) U151 HAHECEHUS BCTIOMOTATEIIbHBIX JIMHUN
JUISL yCTAHOBJIEHUS PACCTOSIHHS MEXKITy OacceitHaMu

Ucnone3yst nactpymenT Select (BbiOpaTs), BeIOepHTE CO3MaHHbINH Oacceii (pucyHok 38).
Haxarmem xuaBuin Ha kiasuarype Ctrl + C ckommpyiire ero, a Haxarnem kiasum Ctrl + V
BCTaBbTE HEOOXOAMMOE KOJIMYECTBO OaCCEHHOB, yUNTBIBAs TPEOOBAHUS K PACCTOSHUSIM TEXHO-
JIOTMYECKHX TIPOXOOB U mpoe3sios (pucyHku 39, 40).

Puc. 38. BoigeneHue 6acceiiHa 1y KOMUPOBAHUS

215



Puc. 39. BeraBka ckonmpoBaHHOTO OacceifHa ¢ ydeToM TpebyeMoro
TEXHOJIOTHYECKOro npoxoja B 0,5 m
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Puc. 40. BecraBka CKONMPOBaHHBIX 0ACCEHHOB C y4ETOM TpebyeMoro
TEXHOJIOTHYECKOTO Tpoxoa B 0,5 M

ITocne Toro xak Bce TpeOyeMoe KOMMYECTBO OACCEHHOB BCTAaBICHO (B HalIeM MpHMEpe

20 wt.), ¢ momomipio MHCTpyMeHTa Eraser (JlacTuk) yaamurte BCIOMOraTelbHBIC JIHHUM
(puc. 41).
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Puc. 41. Y naneHue BCIOMOraTeNIbHBIX TUHUHI

Bei6epure unctpyment Push/Pull (Tsuu/Tomkail) 1 «BblgaBUTE» IIIOCKOCTh, HA KOTOPOI
YCTaHOBIICHBI OacceiiHbl, I CO3MaHus OJI0Ka BOMOOYUCTKH. HeobXoaumo co3naTh mpusMoK
JUISL pa3MeIeHNs] OYHCTHOTO 000pynoBaHus (pHC. 42), HCTIONB3Ys yXKe MOTydeHHbIC HaBBIKH.
Jlasee HEOOXOIMMO CO34aTh TEXHOIOIHYECKUE DJIEMEHTHI OUHCTKH BOABL. J{yisi 9TOr0 ymo6HO
ucnonb3oBark 3D-komnonentsl, 3aiiis B File | 3D Warehouse | Get Models (puc. 43), ocymie-
CTBUB IOHCK yX€ CO3IaHHBIX MoJeNel (IpyrumMu mnoib3oBaTensiMu SketchUp) 1mo kimodeBbIM
cioBam, Hanpumep: Drum Filter (mexannyeckuii 6apabannbiii Gpuibtp), BioFilter (6uonornye-
ckuit ¢puibtp), Aquaculture (akBakyibTypa), Fish (pbiba), Water pump (Boamsiii Hacoc), Air
pump (Bo3ayuHsIit Hacoc), Blower (Bo3xyxomyBka) u ip. B OK-He 1oucKa (puc. 44).
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Puc. 42. Co3nanue 6110Kka BOZOOYUCTKY (MeXaHHYeCKast (PUIbTpaLis,
Ouonorndeckast GUIBTPALHS, AEra3aliys)
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Puc. 43. TTonck 3D-KOMIIOHEHTOB
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Puc. 44. Oxuo as noucka 3D-koMImOHEHTOB
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Hcnons3yst nactpymMeHT Dimensions (Yka3atenu pa3MepoB), YKaKUTE OCHOBHBIC pa3Me-
PBL: IUIOIIAJKa, HA KOTOPOH YCTaHOBIEHBI OACCEHHBI; TEXHOIOTUYSCKUH IPOXOR MExXIy Oac-
cefHaMM; TeXHOJOTHYECKHH IPOXOJ MEXAy psnaMy OacceiiHOB; nuamerp OacceliHa, BBICOTa
Gacceiina u ap. (puc. 45).
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Puc. 45. Ucnonb3oBanue uHCTpyMeHTa Dimensions (Yka3zarenn pa3mepos)
JUISL yKa3aHHsI OCHOBHBIX Pa3MepoB

CoxpaHHTE TTOTy4eHHYI0 MOJIENb B BUJIE IBYX H300pakeHUH (BUJ] CBEPXY U M30METpHYE-
ckuit Bun): File | Export | 2D Graphic (puc. 46, 47).

Puc. 46. PeI00BOTHEIN HHIYCTPHAIBHBIH KOMIUIEKC (BUJI CBEPXY)

Puc. 47. Pe160BOTHEIN HHAYCTPHAIBHBII KOMIUIEKC (M30METPHIECKUI BH)
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MOXHO TakXKe CO3[aTh CTUJIM30BAHHBI PUCYHOK AJISl BCTABKM €rO HAa TUTYJIBHBIA JIUCT
KypcoBoii paOoThl, BEI3BaB Auanorosoe okHo u3 MeHo Window | Styles (Oxuo | Ctumm) u
MCHOIb3Ysl IOHPAaBUBILMICS CTHIIb (puc. 48).

Puc. 48. MI3meHenne CTHIIA PUCYHKA TS TIPECTABICHHUS €TI0
Ha TUTYJIBHOM JINCTE KYPCOBOH paboThI

B [aHHBIX METOAMYECKHMX YKa3aHMSIX HPUBEJCH MHHHMAIBHBIH Ha0Op TpeGOBaHMIA st
BhINONHEHUs rpaduyeckoil yactu PTO. Tem MeHee MOXKHO MPOSIBUTH TBOPUYECKYIO M HHIXKE-
HEpHYI0 HHULIHATUBY UL CO3JAaHHA 6ONee HHTEPECHBIX O0BEKTOB, HCIOb3Ys ICTAIU3ALMIO.
Ha puc. 49-59 mperncraBieHsl pa3andHbe BAPHAHTHI H300paXKeHHUI PHIOOBOIHBIX WHIYCTPH-
QIIbHBIX KOMIIIEKCOB.

Puc. 49. PbIG0OBOAHEII HHYCTPHATEHBII KOMIUIEKC
JUISL BBIPAIIIMBAHNS JIOCOCEBBIX BHJIOB PBIO
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Puc. 50. Pr160oBOHEII HHyCTPHATEHBII KOMILIEKC
JUIS BBIPAIIIMBAHHSI JIOCOCEBBIX BUJIOB PHIO (BUI CBEPXY)

Puc. 51. PeI00BOIHBINH HHIYCTPHAIBHBINH KOMILIEKC
JULSL BBIPAIIIUBAHKS JIOCOCEBBIX BUIOB PHIO (BUJ CBEPXY-COOKY)
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Puc. 52. MnkybanuoHHbIe anmnapars JOTKOBOTO THIIA

mmi”

Puc. 53. NuKy6aunonHsIe anmnapatsl Beiica
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Puc. 54. Po160BOAHBINA HHIYCTPHAIBHBIN KOMILIEKC B T. [ OpKu
(aBTOp — cTYAEHT crenunansHocTH «IIpomsblnnieHHoe peidoBoacTBo» E. M. Opiios)

Puc. 55. Kadenpa uxtronorun u psl0OBOACTBA B T. 'opku
(aBTOp — CTyZIeHT crenuanbHOCTH «[IpoMBIILIEHHOE PHIOOBOCTBOM
A. T'. Pakuiknit)
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Puc. 56. YcraHoBKa 3aMKHYTOTO BOJIOCHA0KEHHS
(aBTOp — cTYEeHT cneuuanbHocTH «IIpombinieHHoe peidoBoacTBo» E. M. Opios)

Puc. 57. YcTraHOBKa 3aMKHYTOTO BOJOCHA0KEHHS
(aBTOp — CTy/IEHTKA CIIelMaTbHOCTH «[IpOMBIIILIEHHOE PHIGOBOICTBOY
M. C. MenbHHKOBA)
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Puc. 58. PbI00BOIHBIN JTOTOK /TS BEIPAILHBAHUS
JIMYMHOK U MOJIOU

Puc. 59. Llex [uist BBIpANUBaHKS IMIHHOK M MOJIOIH
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