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BBEJAEHHUE

HecmoTtps Ha TO, UTO OT MUETUHBIX CEMEH MOIyYaroT MeJI, BOCK U OHOJIOTH-
YECKHU aKTUBHBIC MPOIYKTHI, TAKHE KaK MPOIOJUC, [IBETOYHYIO MbUIbIY, MATOYHOE
MOJIOUKO Y ITYESIMHBIN 511, IepBoe aecsaTuiaeTue X XI Beka 03HaMEeHOBAJIOCH TOSsIBIIC-
HUEM HOBOTO MPOJYKTa IMYEIOBOJCTBA, MCIOJB3YEMOIO JJIsi YKPEIUIEHUs opra-
HH3Ma — TPYTHEBOTO rOMOT€HaTa. ITOT NPOAYKT MOJYyYAOT U3 JUYHUHOK TPYyTHE-
BOT'0 paciuiofa. B muennHol ceMbe camilbl — TPYTHHU TMOSBIIAIOTCSA K KOHILY Mas,
OJIHAKO HanOOJIbIIIEee X KOJUYECTBO BhIPAIIMBAETCS CO BTOPOU MTOJIOBUHBI UIOHS J10
cepenunnl uions [byauukosa H.B., 2011; Anaxuna E.A., 2022; Anaxuna E.A., u
ap. 2022; 2023].

['oMoreHart TpyTHEBBIX JTUYUHOK MPEJICTABISIET COOOM U3MEIbUCHHBIC TKAHU
OyIyIIMX JTUYUHOK-CAMIIOB C HEOOJIBIIUM KOJIMYECTBOM MX Nuilid. OJHAKO cpelu
JIPYTUX OMOJOTUYECKU aKTUBHBIX MPOJIYKTOB IMUETIOBOJICTBA OH HAUMEHEE U3yUeH.
B HacTosiiee BpeMs JTUYUHOK TPYTHEN UCIOIB3YIOT JIJIsl TTOJYUYEHHUs MacThl U TO-
poiiika, Ha3siBaeMoro romorerarom auunHok TpytHeit (I'TJI)[[Ipoxoxa U.A., 2009;
['pumuna XK.B., 2017; Mutpodanos [1.B., 2022]. DToT npoayKT mueIoBOCTBA pa-
HEE MCIOJIL30BAJICS B HAPOJHON MEAMIIMHE JUIS yIydIIeHHUsS 310poBbs [[Ipoxoma
N.A., 2009; byaaukosa H.B., 2011; Maromeznos M.I11. u ap. 2023].

TepaneBTuueckoe IelCTBUE JIMYMHOK TPYTHEN B HAPOIHOM HETPATUIIMOHHOM
MEIMIIMHE U3BECTHO CO BpeMeH AuHacTuu MuH (Kutaii, 14 Bek H.3.). B HacTos1ee
Bpems B Kwuraiickoit Hapomnoit PecyOmmke paspaboTaHo psif JIeKapCTBEHHBIX
CPEICTB M OMOJOTUYECKH aKTHUBHBIX JO0ABOK ¢ MMMYHOMOJYJIMPYIOIMIUMHU CBOU-
CTBaMH Ha OCHOBE JIMYMHOK TpyTHEeH [Maromenos M.I1I. u ap. 2023].

[IpurotoBnenue GyHKIHMOHAIBHO aKTUBHOT'O TPYTHEBOTO TOMOI'EHATA 3aHMU-
MaeT BaKHOE MECTO B paboTe JIr000# maceku, KaK U MPOU3BOJICTBO, HAIIPUMED, Ma-
TOYHOTO MOJIouKa. OOBIYHO HA MACeKax MYEIOBOIOB-TIOOUTENCH OTyUYeHHBIN T0-
MOT€HaT JIMYMHOK TPYTHEHN cpa3y pac(hacoBBIBAIOT 103aTOPAMH U 3aMOPAKUBAIOT.
B npyrux ciydasix ero CMEmmBaroT ¢ aIcOpOSHTOM, 3aTE€M JOCTABIISIOT HA 3aBOJIBI.

[Tocne cymky noiy4aroT agcopOMpOBaHHOE TPYTHEBOE MOJIOKO, HO YK€ B CyXOM
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Bujie. OIHAKO CUMTAIOT, YTO MPH CYIIKE YacTh MOJIE3HBIX BEIIECTB U3 3TOTO MpO-
JyKTa TePSAETCS, TOITOMY 10 BO3MOKHOCTH TOMOT'€HAT TPYTHEBBIX JIMYUHOK JIy4IlIe
npuoOpeTaTh B 3aMOpPOKEHHOM Buje. MccienoBarenn oTMeqaroT, 4TO MPOU3BOJ-
CTBa 3TOr0 OMOJIOTHYECKH aKTUBHOTO IMPOJYKTa UMEET CBOM ocobeHnHocTH [[Ipo-
xoma 1.A., 2009; bynaukosa H.B., 2011; Maromenos M.IL1. u ap. 2023].

OHH CBsI3aHBI CO CBOMCTBAMU TOMOTEHATA, KOTOPhIE MOTYT BapbUPOBATHCS
B 3aBHCHUMOCTHU OT TOT'0, KAKOE ChIPhE UCIOJIb30BAJIOCH JIJIsI IPUTOTOBIICHUS TPYTHE-
BOT'0 JINYUMHOYHOTO MOJIouKa. Tak, eciiu B3sTh HepacleuyaTaHHbIe JIUUYUHKH, 10 7-TO
JIHSI, TO TI0 CBOMCTBaM, KakK MPOJYKT, OH Oy/eT MOYTH TaKMM KaK MaTOYHOE MO-
JIOUYKO. A TaKoe XkeJje, MPUTrOTOBJICHHOE W3 3alleyaTaHHbIX COT, U3BJICUCHHBIX W3
rue3ia Ha 10-12 nens, OyaeT coaepkaTh O0JIbIIE €CTECTBEHHBIX TOPMOHOB, TAKUX
KaK TECTOCTEPOH, MPOreCTEPOH U 3cTpaauodi. [Ipu TepaneBTHUECKOM NMPUMEHEHUN
€CTECTBEHHBIEC UHKPETHI HE BBI3HIBAIOT TOPMOHAIBHBIX HAPYIIEHUM, HO OKa3bIBAIOT
CTUMYJIMpYIOIIee JACHCTBUE HA DHIOKPUHHYIO CHCTEMY, BOCCTAHABIMBAIOT (PyHK-
U0 TMYHUKOB, CIIOCOOCTBYIOT OMOJIOKEHUIO OpTraHU3Ma, BOCCTAHABIMBAIOT OOMEH
BEILIECTB U MMUTAHKUE TKAHEH, CIOCOOCTBYIOT HOPMAIU3allMU apTePUaIbLHOIO JIaBJie-
HUS, CHIDKEHUIO YPOBHS XoJiecTepuHa B KpoBH. [Ipu 3TOM 0c060 moguepkuBaeTcs,
YTO JAaHHBIM MPOIYKT CIIOCOOCTBYET YCKOPEHHOMY BOCCTAHOBJIEHUIO OMOXHUMUYE-
CKMX M MaCCOMETPUUECKUX XapaKTEPUCTUK SMYEK U MPOCTaThl. B TO e Bpems sB-
JISIICh CTUMYJIATOPOM IIEHTPAIBHBIX MEXaHU3MOB PETYIISIIIUU 00pa30BaHUsS aHIPO-
I'€HOB, OBBIILIAIOT (U3UUECKYIO PAOOTOCIOCOOHOCTD, CIOCOOCTBYIOT BOCCTAHOBJIE-
HUIO HAPYIICHHOM MOJIOBOM (PYHKITUU Y MYXYUH U TIOBBIIIEHUIO TIOJIOBOTO BJICUe-
HUS K KCHITUHAM.

AnuTepaneBTaMH J0Ka3aHO, YTO TPYTHEBBIM paciion 3hPeKTUBEeH B KOM-
IUIEKCHOM Tepamuy CepAeYHO-COCyauCThIX 3aboseBanuii [[Ipoxoma M.A., 2009;
bynuukosa H.B., 2011; Maromenos M.III. u ap. 2023]. B Poccuu TpyTHEBBIN pac-
107 ObUT PEKOMEHIOBAaH CPAaBHHUTENIBLHO HenaBHO amuteparneBToMm E. A. JlynsH-
ckuM. C 3TOro BpEMEHU HaYWHAIOTCS UCCIICIOBAHNS, HAIIPaBJICHHBIE Ha OTPAOOTKY
TEXHOJIOTUH TIPOU3BOJICTBA U pa3pabOTKy MUIIEBBIX 100aBOK Ha ero ocHose (byn-

HukoBa H. B., IIpoxona 1. A.). OTHOCUTENBHO TaHHOTO MPOJYKTa MYEIOBOICTBA



BBICKA3bIBAIMCH MTPEANOJIOKEHUS O OJIArOTBOPHOM €T'0 BIUSIHUM HA OPTaHU3M YeJI0-
BEKa, JJa00OpaTOPHBIX KUBOTHBIX, muel U cBuHel [bynnukosa H.B., 2011; Marome-
noB MLII. u nmp. 2023].

JIMYMHKY TPYTHEH SBJSIOTCS U3BICKAHHBIM B HAIMOHATBHBIX OJIF0aX MHOTHUX
HapoJoB Mupa. OHON U3 TOTOBBIX K ynoTpeOieHuto BAJ[ Ha OCHOBE JTUYMHOK
TPYTHEH SIBISETCS MOPOIIKOBas ¢opMa ANUIapHUI, 00NaTaIoNINi JeuyeOHO-TIPO-
bunakTruaeckumu cBoiictBamu [[Ipoxoma M.A., 2009].

Uccnenosarenu nokasainu, 4To NMUIIEeBbIe 100aBKkU B Buje nopoiika ['TJI 00-
JaJar0T UMMYHOMOYJIUPYIOIINM, TOHH3UPYIOIIUM, TPOTUBOOIYXO0JIEBBIM U Te€po-
MPOTEKTOPHBIM JICHCTBUEM.

Oneprernueckas HeHHOCTh ['TJI cocraBisier 240-285 xkan Ha 100 1. OTOT
MPOJYKT 00iamaeT BbIcokoi (ocdara3Hol akTUBHOCTHIO. [Ipu 3TOM aKTUBHOCTh
nienounor ¢gocdarazel ['TJI Mo cpaBHEHHIO ¢ MAaTOYHBIM MOJIOYKOM Ha MOPSAOK
BhIIIIE, a Heopranudeckoro docdopa - B 2,34 paza. [locnennuii Heooxoaum Jist 00-
pazoBanus AT®, 3HEprust KOTOPOro UCIHOJIB3YETCA B Pa3IMUYHBIX Mpolieccax Kie-
TOYHOTO OMOCUHTE3a, a TAaKXKE MPHU 3a00JIEBaHUAX, CBSI3AHHBIX C HapylIeHueM Qoc-
darazHoro obmeHa u sHepreTuyeckux mnpoieccoB [bynnukosa H.B., 2011; Maro-
menoB MLILL u ap. 2023]. B 10 e Bpems unentuduuuposanubie B I 'TJI BemecTBa
UTPAIOT BAXKHYIO POJIb KaK B OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX MIpolieccax, TaK 1
HEO0OXOMMBI JIJIs1 pOCTa U HOPMaJIbHOTO (DYHKIIMOHUPOBaHUs opranu3mMa. CienoBa-
TEJIbHO, OJIHUM U3 OCHOBHBIX TOKa3aTejield KauecTBa MPOAYKTOB MUYEIOBOJCTBA, B
tom uucie u [ 'TJI sBnsercs ux 6nosoruyeckasi akTHBHOCTh, KOTOpast HEAOCTATOYHO
u3ydyeHa U TpeOyeT 3HaUYNTEeIbHBIX HAYUHBIX HcclieqoBaHui. Kak moka3bIBaoT uc-
clieoBaHus Ouosorndyeckas aktuBHOCTh ['TJI 3aBuCHT OT Bo3pacTa JMUnuHOK [By-
nukoBa H.B., 2011; Maromenos M.ILI. u ap. 2023]. YcraHoBieHO, YTO TPYTHEBBIC
JUYUHKH COAEPKAT MEHbIIIEE KOJTUYECTBO HEHACKIIIICHHBIX COCIMHEHUMN, O UeM CBU-
JIETENIbCTBYET MOKA3aTeIb OKUCISIEMOCTH, KOPPEIUPYIOIIUNA C MEHBIIUM KOJIHYE-
CTBOM JICIIEHOBBIX KHCJIOT, KOTOPBIE COJIEPAKATCA B IMUMHKAX B OCHOBHOM B CBSA3aH-
HOM COCTOSIHUH, B BU/JI€ 3QUPOB C MUPUCTUHOBOM, MaJTbMUTUHOBOM, CTEAPUHOBOU U

npyrumu kucnoramu [[Ipoxomga U.A., 2009].



[lenenanpaBieHHOE TOTYYEHHUE ChIPbs i ITpou3BoacTBa [ 'TJI ocymecTsiis-
€TCS KaK C MCMHOJIb30BAHUEM ITYEIMHBIX COTOB C JUAMETPOM siueek 5,2-5,7 mMm, a
TaKXe CHEIUaIbHBIMUA - TPYTHEBBIMHU, OTCTPOCHHBIMU U3 TPYTHEBOW BOIIUHEI, C
auamMeTpoM siuekku 6,8-7,0 mm [MannamnoB Y. A., Mannanos A.I'., 2011; ManHamos
A.T'., KpuueBnosa A.H., 2022; Anaxuna E.A. u ap., 2023].

B cBs3u ¢ ocBoeHrem B Poccuu TeXHOJIOTUU MTPOU3BOJICTBA BOUTUHEI HOBOTO
MOKOJICHUS C A YIJIOM B OCHOBaHMH JHA sueek B 95-110° kak 1151 OTCTPOMKHU COTOB
C MYETUHBIMU sTYCHKaMU, TaK U TPYTHEBBIMU, HAYUYHO-IIPAKTUIECKUN HHTEPEC MPE/I-
CTaBJIIET UCTOJIb30BAHUS €TO JJIsl OJIyYEHUSI TOMOT€HAaTa TPYTHEBBIX JUUYMHOK HC-
MOJIb3Y$s OTIIOBCKHUE CEMbH B KaU€CTBE CEMEI-BOCIIUTATEIIHHUIL [0 BEIKAPMITUBAHUIO
TpyTHel [MannanoB Y.A., Mannanos A.I'., 2010; Xpamosa C.H., 2018; Xpamosa
C.H. u np., 2019; Mannanos A.I'. u ap., 2020; Ckauko A.C. u ap., 2020; AnaxuHa
E.A., 2022]. IIpu 3TOM B BOIIMHE HOBOT'O MOKOJIEHUS YTOJ 4 KakK JJIs OTCTPOMKHU
COTOB C MYEIUHBIMU SYEMKAMHU, TAK U TPYTHEBBIMU COOTBETCTBYET HMPUPOJIHOMY
cTaHaapty. BenencTBre 3Toro HaMu MPOBEICHBI AIKCIIEPUMEHTHI 10 OIEHKE OMO0JI0-
rMYECKOr0 MOTEHIMAIA MUEUHBIX CEMEN ISl TIOJIydeHUs TOMOTreHaTa TPYTHEBBIX
JUYUHOK UCIIOJIb30BaHUEM COTOB, OTCTPOCHHBIX M3 BOIIMHBI HOBOT'O MOKOJICHUS U
YCTAHOBJICHUSI KAYECTBEHHBIX XapaKTEPUCTUK JTAHHOTO MPOAYKTa Ha (POHE CTUMY-
JUPYIONIUX TOJKOPMOK C OCJIKOBBIMU HAMOJHUTEIISIMHU.

Takum 006pa3zom, C OCBOCHHEM TEXHOJIOTHH MPOU3BOICTBA WHHOBAITMOHHOU
BOIIMHBI U CTPOUTEIILCTBOM COTOB C SUEMKaMM, COOTBETCTBYIOIIUX MPUPOIHOMY
oOpasily, MOSIBUJIACh BO3MOKHOCTh YBETTUUCHUS TTPOU3BOICTBA KaK TPATUIIMOHHBIX
MPOYKTOB — M€J1a, BOCKA, TAK M OMOJIOTMUECKH aKTUBHBIX, B TOM YHCJIE TOMOTE€HATA
TPYTHEBBIX JIMUUHOK.

B OGuonornyeckoM U TEXHOJIOTHYECKOM TUTAHE BOTIPOCHI, CBSI3AHHBIC C TIOJY-
YEeHHUEM TPYTHEBOI'O TOMOTE€HATa C paHHEH BECHBI CBSI3aHbI ¢ OMOJIOTHYECKUMHU OCO-
OCHHOCTSAMH OCEHHEH MOJITOTOBKHU OTIIOBCKUX CeMe BBIBOASIINX TpyTHEH. Creno-
BaTeIbHO, OMOJIOTHYECKON 0COOCHHOCTHIO OCEHHETO HapallliBaHUsI mael U (OpMHU-
pOBaHKE THE3A JOJKHO OCYIIECTBISATHCS UCIIOJIB30BAaHUEM TPYTHEBBIX COTOB, I1O-

MCHIACMBIX B ICHTP IHE34a, IJIA PAHHCTO BbIpallliBaAHHWA TPYTHeﬁ, HCITIO0JIb3YCMBIX B
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IOJIy4YE€HUHU TPYTHEBOI'O FTOMOI'€HATa U3 JUUMHOK OIpeaeseHHoro Bo3pacta. C npy-
roii CTOPOHBI, BECHOM OTL{OBCKUE CEMbU-BOCIIUTATEIbHULIBI, BBIKAPMIIUBAIOLIUE BbI-
BOJMMBIX TPYTHEH, /U CBOETO POCTA U PA3BUTUS JOJKHBI MOTYYaTh CTUMYIUPYIO-
M€ MMOJAKOPMKHU C OEJIKOBBIMHU HAIMOJHUTEISIMU U MUHEPAJIbHBIMU 100aBKaMu. B
HACTOSAIIEE BpeMsl JJIs1 BECEHHEN CTUMYIISLINU AULIEKIAIKU MYSIMHBIX MATOK, KPOME
OENKOBBIX HATIOJHHUTENEH M MUHEPAIbHBIX KOMIUIEKCOB, Hayalld MPUMEHATH KOM-
HNO3UIMOHHBIE NTOJAKOPMKH, B COUETAaHUU C MPOOMOTUKAMHU U NpeOHOTUKaMu [Xy-
nanoepaueB A.A., Mannanos A.I'., 2020].

[lo MHeHHUIO HccienoBaTeNel, Ha COBPEMEHHOM 3Talle pa3BUTHSI MUEIOBOJI-
CTBa MOBBIIIAIOTCS TPEOOBAHUS K KAYECTBY MPOU3BOIUMOM MPOTYKITHH MACEK U Me-
JIOHOCHBIX IMYEN, YTO MPEANOaracT OrpaHUYCHHE HMCIOJIh30BAHUS XUMHUYECKUX
CPEICTB MPOPUIAKTUKY U JieueHus: Oone3Hel myein. [loaromy anbrepHaTUBON XU-
MUYECKUM IpenaparaMm MOTYT ObITh MPOOMOTHKH, CO3/laBacMble HA OCHOBE HOP-
MaJbHOM MUKPO(IOPHI KUIIIEYHUKA Y€ MOBBIIIAIOLINE HE TOJIBKO KOJIOHU3AIMOH-
HYIO PE€3UCTEHTHOCTh HOPMOQIIOPHI, HO U UMMYHHOM CUCTEMBI B LIEJIOM.

Takxxe B 001IEOMOJIOTMYECKOM IIJIaHE 3aCIYKMBAIOT BHUMAHHE MOJIOYHBIE
CMECH I IUTaHUS TPYIHBIX JIeTel, B COCTaB KOTOPHIX y/IaYHO BKIKOUYEHBI IPEOHO-
Tukd. OTIMYHEM UX OT APYTUX MOJIOUHBIX CMECEH SIBISETCS TO, YTO OCHOBY €TO
COCTABJISIIOT O€JIKM KO3bEro MOJIOKA ¢ 00Jiee HU3KUM YPOBHEM TPYAHO YCBOSEMBIX
anb(a-Sl-kazenna u Oera-nakrornodynuHa. [Ipu 3TOM HaTypadbHBIM MOJOYHBIMI
KHUP, KAYECTBEHHBIE PACTUTENBHBIE Maclia C OJIMTOCaxapuaMu HATyPaJbHOTO MPO-
UCXO0XKIEHUS 00J1a/1al0T POCTOCTUMYIUPYIOLIUM JieiicTBUEM. B To ke Bpems pacTu-
TenbHbIe TpednoTuku Orafti Synergy 1 — obecrieunBaeT He TOJIBKO HOPMATIU3ALUIO
MUIIEBAPEHUs, HO M CIIOCOOCTBYET HAKOIUICHUIO PE3EPBHBIX BEIIECTB B KUPOBOM
tene [XynaitbepaueB A.A. u ap. 2020; Mannanos A.I'. u ap., 2021]. Dto o6cTOSI-
TETHCTBO OCOOCHHO Ba)KHO MPH BHIKAPMIIMBAHUH TPYTHEBBIX IMYMHOK OTIIOBCKUMU
CEMBSIMH-BOCIIUTATEILHUIIAMU TIOCTIe 3UMOBKHU [ XynanOepnueB A.A., MaHHamnos
A.T'., 2020; Mannanos A.T'., Xynaitoepaues A.A., FOnnamobaes F0.A., Mannamnosa
P.T., 2021; Xynaiioepaues A.A., 2021].
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CreneHb pa3padoTaHHOCTH TeMbl. [[aHHbBIE 3apy0eKHON U OTEUECTBEHHON
JUTEPATYPHI MTOKA3BIBAIOT, YTO BOCIPOM3BOJICTBO TPYTHEH C MCIIOJIB30BAHUEM CO-
TOB C STYCHKaMHU JJIsl BBIBOJIa paOOYMX MU HE MMO3BOJIAET MOTydaTh OMOIOTHUYECKU
KOHJUIIMOHHBIX 7-11-TH CyTOYHBIX JIMYUHOK B MOJIb30BATEIBCKUX CEMbSIX MACEK U
MJIEMEHHBIX OTIIOBCKUX CEMbSX, BBIJICJICHHBIX /JI BhIpAlllMBaHUsl TPYTHEH, B TOM
YHCIIe ¢ UCIOJIb30BaHUEM CTUMYJIUpPYIONMX Hoakopmok [Rutner F., 1967; 1981;
Rut., 1987; boponauer A.B., 2000-2022; Asetucsu I'.A., 1987; Kocaper B.H.,
2018; Asetucsn I'.A., Yepesko 10.A., 2002; Mannanos A.I'., 2012-2022]. Vcmo:b-
30BaHUE TPYTHEBOM BOIIMHBI, Y KOTOPOWM YroJl OCHOBAHHUS JIHA SIYEEK HE COOTBET-
CTBYET NMPUPOJHOMY 00pa3ily, YIJIUHSIET CPOKU OTCTPOMKH COTOB U (hU3MOJIOTHYE-
CKU M3HamuBaeT pabounx myen. [lpu 3ToMm pa3BepHyTHIN (TymHoi) a yroia HaKJIoOHa
JTHA STYEUKU YMEHBIIAET €€ 00beM, TI0 CPAaBHEHUIO C PUPOJIHBIM CTaHIapTOM U pa3-
BUBAIOIIHMECS TUUYMHKHU HE «IUIAaBAIOT» B JIMYMHOUYHOM MoJiouke. B Poccun, B o1iu-
yye OT APYTUX CTPaH C Pa3BUTHIM MUYEIIOBOJACTBOM, HAYalu MPOU3BOJANTH NHHOBA-
LIAOHHYIO MMUEJIMHYI0 U TPYTHEBYIO BOIIMHY C A YIJIOM B OCHOBAaHHH JIHA SIYEEK B
95-110°. D10 MO3BOJSIET PEUIUTh MUPOBYIO U OTEUYECTBEHHYIO MPOOIEMY IO OT-
CTPOMKE TPYTHEBBIX COTOB A yIJIOM B OCHOBAaHUH JHA SAYEEK, COOTBETCTBYIOIIETO
MpUpPOIHOMY 00pa3ity. BkiitoueHre B COCTaB CTUMYJIMPYIOIINX MOJKOPMOK MOJIOY-
HBIX CMECeH, coJepKalluXx MPOOMOTUKU W MPEeOMOTHUKH TO3BOJISIET BhIpAIIUBATh
MOJTHOIICHHBIX paboumx myen u TpyTHe# [Kenunr, Mopanbau, 2008; Kytaun FO.H.,
MamnnamnoB A.I'., Anaxuna E.A., 2023].

buonornueckre u TEXHOJOTUUECKUE ACTIEKTHI COJIEPAKAHUS MTUETUHBIX CEMEH,
JUIS1 IPOU3BOJICTBA TPAJUIIMOHHBIX MMPOIYKTOB MEIOHOCHBIX Y€, MPE/ICTABIECHBI B
uccleIoBaHusIX U myosmkanusx Mankosa, ['youna B.A., Bopoosesoii C.JI., Carra-
poBa B.H., Mannanosa A.I"., Kyreiiko B.O, bynaukosoii H. B., IIpoxona 1. A. Pe-
3yJbTAThl UCCIICIOBAHUMN ITUX YUEHBIX ObUIN MOJIOKEHBI B OCHOBY MCITOJIb30BaHUS
MYEIMHBIX ceMell Ha MemocOopax pasHo# mHTeHcuBHOCTH [ManuHamoB A.I. u ap.,

2022]. Tlonyuenue OMOTOTUYECKH aKTUBHBIX MPOAYKTOB IMUEIOBOJICTBA, C OTCTPOM-
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KOW COTOB M3 MHHOBALIMOHHOW MUYEJIMHON U TPYTHEBOW BOLIMHBI CO CTUMYIUPYIO-
HIMMU TOAKOPMKaMHU, COAEPKAIMMU MPEOMOTUKY HAYATO B TIOCIEHUE MSITh JIET Ha
kKadeape akBakynbTyphl 1 muenoBocTBa PITAY-MCXA umenu K. A. Tumupszena.

Lesab10 Hccae0BaHMM SIBUJIOCH ONITUMU3ALIMS POCTA U PA3BUTHS TYEITUHBIX
ceMeil, OMOJOTUYECKUX MOKa3aTeNel TPYTHEBBIX JTUYMHOK, BhIpAIIMBAEMbIX Ha CO-
TaX, OTCTPOEHHBIX U3 YCOBEPIICHCTBOBAHHOW BOIIHUHBI C UCMOJb30BAHUEM CTUMY-
JUPYIOIIUX MOJAKOPMOK, OETKOBBIMU J0OaBKaMU, OJM3KMUMH IO COCTaBy Maroy-
HOMY MOJIOYKY.

JIns1 1OCTHXKEHUS ITOCTABICHHOM LIEIU UCCIIEIOBAHUSI PEIIATIUCh CIIEIYOIIUE
3a1a4u:

1. YcraHoBuTh BIMSIHUE HAa OMOJIOTMYECKHUE MOKA3aTeNId MUETUHBIX CeMel
IIPY OCEHHEM HapallliBaHUU MUl CIIOCOO00B (hOPMHUPOBAHHUS THE3/1a C UCTIOIh30Ba-
HHUEM TPYTHEBBIX COTOB Ha KAaYECTBO 3MMOBKH OTIIOBCKUX CEMEH, UCIOJIb3YEMbIX
JUISL PAHHETO MPOU3BOJICTBA TOMOI€HATA TPYTHEBBIX JINYUHOK.

2. OnpenenuThb ITOIOTUYECKHUE TTOKa3aTelNr, 00yCIaBIMBAIOIINE THE3IOCTPO-
WUTEIIbHYI0 aKTUBHOCTHh B OTIIOBCKUX MYEJIMHBIX CEMbSIX MPHU HCIIOIB30BAHUHU BO-
IIMHBI C PA3HON APXUTEKTOHUKOHN sYeeK Ha (POHE CTUMYIHPYIOIIUX MOJKOPMOK C
POOMOTUKAMHU U TPEONOTHUKAMMU.

3. BeisiBuThH Ouosiornyeckue (HakToOpbl, BIUSIONIUE HAa BbIpAIlUBAHHUE pac-
IJI0JA TPYTHEH.

4. I3y4uTh OMOJIOTMYECKUE MTOKA3aTENIU TPYTHEBBIX TMYUHOK MPU BOCIIPOU3-
BOJICTBE Ha COTaX C Pa3HOM apXUTEKTOHUKOM siueek Ha POHE CTUMYIUPYIOMINX TO]T-
KOPMOK (Coaep>KaHue JTUYMHOYHOIO MOJIOYKA B siU€HKe ¢ 3-X CYyTOUYHBIMM JIMUUH-
KaMH, Macca JIMYMHOK B 3-X, 7-mu, 10-Ttu u 11- cyT. Bo3pacrte).

5. UccnenoBaTh OMOMOTHYECKUI TTOTEHITHAT OTIIOBCKUX CEMEH 10 BOCITPOU3-
BOJICTBY TPYTHEBBIX JIMUMHOK Ha COTaX C pa3HON apXUTEKTOHUKOU siueek Ha GoHe
CTUMYJIUPYIOIINX MOAKOPMOK C OEITKOBBIMH J00aBKaMHU.

6. [IpencTaBuTh ypOBHEBBIE PA3INYUA 10 HEKOTOPHIM aMHUHOKHUCIOTaM U XH-

MHWYCCKOMY COCTaBy romMoredaTra TpyTHEBLIX JIMYHMHOK 0 W IIOCJIC 3al1€4YaTbIBaAHUS
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pacIuIoza, IOJYYEHHBIX C UCIIOJb30BAHUEM COTOB C Pa3HON apXUTEKTOHUKOM SUYEEK,
Ha (pOHE CTUMYJIUPYIOLINX MOJIKOPMOK C OEIKOBBIMU JOOaBKAMHU.

7. PaccunuTtaTh S5KOHOMUYECKYIO 3()(HEKTHBHOCTh MUCHOIB30BAHUS MUEITUHBIX
CeMeH B IIPOU3BOCTBE TOMOT€HATa TPYTHEBBIX JTUYUHOK.

IIpeamer u 00beKkT HMcciaenoBaHus. [IpenmeroM ucciieoBaHUs SIBUIOCH
U3YYEHUE COCTOSIHUS OTLOBCKHX CEMEM Mpu cOOpKe rHe3/1a Ha 3UMOBKY, YCTaHOB-
KOW TPYTHEBBIX COTOB U BBIPALIMBAHUU TPYTHEBOI'O PACIUIOJA C UCIIOJIb30BAHUEM
COTOB, OTCTPOECHHBIX U3 UHHOBALIMOHHOW TPYTHEBOM BOILIWHBI, KOJIMYECTBEHHBIE U
KayeCTBEHHbIE TIOKA3aTeJId TOMOreHaTa TPYTHEBBIX JTMUMHOK. OOBEKT Hccea0Ba-
HUSI. OTIIOBCKHE CEMBU KapHaTCKOW MOPOABI, UCIIOJIb3yEMBIE IS IIOJTyYEHUS TOMO-
reHara TPYTHEBBIX JINYNHOK.

Hayunast HoBH3Ha Mccie10BaHuil. BriepBbie mpoBeieHa onTUMHU3aus O1o-
JIOTUYECKUX U (DU3UOJIOTMUECKUX IMOKA3aTeNe MUETMHBIX CEMEW C HCIOJIb30Ba-
HUEM CTUMYJIMPYIOIIUX ITOAKOPMOK ¥ COTOB, OTCTPOEHHBIX U3 YCOBEPIICHCTBOBAH-
HOW BOIIMHBI. Pa3paboTaHbl M1 PEKOMEHI0BaHbl METOJbl (POPMUPOBAHUS THE3J C
IIPUMEHEHUEM TPYTHEBBIX COTOB, KOTOPBIC YJIYYIIAIOT IIOKA3aTelau KadyecTBa 3HU-
MOBKHU OTIIOBCKHX CEMEM, a TaK)K€ CIIOCOOCTBYIOT YCKOPEHHOMY BECEHHEMY POCTY
Y PAa3BUTHIO I PAHHETO BOCIIPOM3BOJCTBA TPYTHEBBIX JUYMHOK. BriepBbie npen-
CTaBJICHBI JAHHBIE O COJIEPKAHUHA HEKOTOPBIX HE3AMEHNUMBIX U 3AMEHUMBIX AMHUHO-
KHUCJIOT B OPTaHU3ME TPYTHEBBIX JIUYMHOK, & TAKKE O XMMUYECKOM COCTaBE UX I'O-
MOreHara.

Teopernuyeckass 1 NpakTHYecKas 3HAYUMOCTH MCCJIeJ0BaHMsA. Pe3ynb-
TaThl UCCIECAOBAHUN PACHIMPSAIOT TEOPETHUUYECKHUE 3HAHUS O OMOJIOTMU TPYTHEH U
BOCKOBBIX ITIOCTPOMKAX C Pa3HOU apXUTEKTOHUKOU S4YEEK Ul UX BbIpAlllMBaHUs, a
Tak)Ke Croco00B COOPKU THE3/1a Ha 3UMMOBKY C TPYTHEBBIMH COTaMHU U MOJY4YECHHUS
roMoreHaTa TPyTHEBBIX JUYMHOK. B mpakTuueckom miane 000CHOBaHA U IOKa3aHO
HEOOXOJIMMOCTh OTCTPOWKH COTOB M3 WHHOBAIIMOHHOW TPYTHEBOM BOIIMHBI, HC-
II0JIb3YEMOI'0 B IIPOU3BOJACTBE TOMOI€HATa TPYTHEBBIX JIMYUHOK. [IpuMenenune Ho-

BbIX TCXHOJOTHYECCKUX pCH_IGHI/Iﬁ IMoKa3aJio, 4YTO IIPpH HMCIIOJb30BaHHUH TPYTHCBOI'O
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COTa, 10 CPABHEHUIO C IMUEIIMHBIM COTOM, BBIXOJI TPYTHEBOI'O TOMOT'€HaTa y/IBanBa-
€TCSl ¥ COCTABJIACT MPH MOAKOPMKE C caXxapHbIM CHpONoM 298 1, Ipu 100aBJICHUH B
caxapHbIil cupon xjopesutbl - 350 T, ¢ MeoBOM chIToM - 415 T, ¢ MOOaBICHNEM B
MEJIOBYIO CBITY XJopeiuisl - 487 1. Ha Takom e ypoBHE PErUCTPUPYETCsl BBIXO/T
roMOTeHaTa TPYTHEBBIX JTUUMHOK IPU UCTIOJIb30BAHUH CTPOUTEILHON paMKu. Mak-
CUMaJIbHBIA BBIXOJ TOMOTE€HATA TPYTHEBBIX JJUIMHOK OBLI IPHU HCIIOIH30BAHUU CO-
TOB, OTCTPOEHHBIX W3 WHHOBAIIMOHHON TPYyTHEBOW BOIIMHEI (4-i1 rpynmna). Ero mo-
Ka3aTelib MPEBBICUIT YPOBEHD |- KOHTPOJIBHOMN IPYIIIBI IPU MOJAKOPMKE CaXapHbIM
cuporoM B 3,6 pa3a, mpu J00aBJIECHUH B3BECH XJIOpEIIbl WiH nmpoouotuka CyOTH-
muc-C— B 4,2-4,3 pa3a, ipu NOJAKOPMKE MEI0BOM chiTOM — B 4,7 pa3za, ripu go0asie-
HUHM B MEJIOBYIO CBITY B3BECH XJIOpEIIbl WK npoonotnka Cyotumc-C — B 5,4-5,6
pasza.

MeTox0J10Tusl H MeTOABI HccJIe10BaHui. MeTOoI0I0rH4eCKOil OCHOBOMU HC-
CJIeIOBaHUM SBUJIUCH SKCIIEPUMEHTAJIbHBIC paOOTHI YUEHBIX IO BBIBOAY W BOCIIPO-
W3BOJICTBY TPYTHEM, ONTUMHU3AIMUA CTPYKTYPHI THE3/1a TIPU MOATOTOBKE K 3UMOBKE
OTIIOBCKHMX CEMEU MOCTAHOBKOUW TPYTHEBBIX COTOB, BIMSHUS YIJIEBOJAHBIX MOJIKOP-
MOK C OCJIKOBBIMH, MUHEPAIHHBIMH JI00aBKaMH M TPOOMOTHKAMHU HAa KOJTMYECTBEH-
HbIE U KaUe€CTBEHHBIE IMOKA3aTeNIM MOJTy4aeMOro ToMOreHara TPYTHEBbIX JTUYMHOK.
[Ipu poBeIeHUM HAYYHBIX UCCIAEAOBAHUN UCTIOJIb30BaAHbI OOIIETIPUHSITHIE METOIbI
HAay4yHOTr'O0 IIO3HAHMS: 300TEXHUYECKHE, WHCTPYMEHTabHbIC, TEXHOJOTHYECKUE,
ouosiornyeckue u omoxummieckre. OOpaboTKa AIKCIEPUMEHTAIBLHBIX JIAHHBIX BbI-
TTOJIHEHA C MCIOJIL30BAHUEM CTATUCTHYECKUX U MaTEMAaTUIECKHX METOJIOB, oOecIie-
YUBIIUX CPABHUMOCTb, OTIMYUMOCTH U OOBEKTUBHOCTD TTOJIYYCHHBIX PE3yJIbTATOB.

IMonoxkeHus1 (uccepTanum, BLIHOCUMbIE HA 3ALIUTY:

1. [Toka3arenu kadecTBa 3WMOBKH OTIIOBCKHX ceMeil mpu (HOpMHUPOBAHHH
rHE3/1a C UCTI0JIb30BAHUEM TPYTHEBBIX COTOB ¥ CTUMYJIUPYIOIIUX MOJIKOPMOK ¢ Oe-
KOBBIMHU JOOaBKaMH.

2. TeMIibl CTPOUTENLCTBA TPYTHEBBIX COTOB MPH UCIOJIb30BAHUU BOIIUHBI C
pa3HOM apXUTEKTOHUKOH SIYEEK U CTUMYJIMPYIOMIHNX MOJAKOPMOK ¢ OETKOBBIMH J10-

OaBKaMM.
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3. buonoruueckue nokazarenu TPYTHEBBIX TUYMHOK ITPU BOCITPOU3BOICTBE HA
COTax C pa3HOW apXUTEKTOHUKOW SIUEEK COTOB M CTUMYIMPYIOIIUX MOAKOPMOK C
OenKOBBIMU JTOOABKaAMHU.

4. Xo03SMCTBEHHO MOJIE3HbIC MPU3HAKU U OUOJIOTMYECKUIN MOTEHIMAT OTIIOB-
CKHX CEMEH 0 BOCTIPOM3BOJICTBY TPYTHEBBIX JIMYNHOK MPHU MTPOU3BOACTBE TPYTHE-
BBIX JIMTYMHOK Ha COTaxX C Pa3HON apXHUTEKTOHUKOU SIYEEK U CTUMYITHPYIOIINX O/~
KOPMOK C OEJIKOBBIMU JJOOABKaAMHU.

5. AMHHOKHCIIOTHBIH COCTaB TPYTHEBBIX JTUYMHOK JI0 M TTOCJIC 3ariedaThIBaHMUS
TPYTHEBOTO PaCILIO/IA.

6. DxoHOoMHUYecKas 23((HEKTUBHOCTH UCIIOJIB30BaHUS MUYCITUHBIX CEMEH B BOC-
MIPOU3BOJICTBE TPYTHEBBIX JIMUMHOK JIJISl TTOJTYICHUS TOMOT€HATa TPYTHEBBIX JIMUH-
HOK.

CreneHb J10CTOBEPHOCTH U anpodanus pe3yabTaToB. [1o Teme nuccepra-
[IUU OIMyOJIMKOBAHO 4 MeyaTHBIX paboT, BCe B U3JIaHUAX, peKoMeH10BaHHbIX BAK
Muno6puayku Poccun.

O0beM u CTPYKTYpa Auccepranmu. /ruccepTalimioOHHOE UCCIIEI0BAaHUE W3-
JIO’)KeHO Ha 128 cTpaHHIax KOMIBIOTEPHO-HAOPAHHOTO TEKCTa, WILTIOCTPUPOBAHO
27 Tabmunamu u 10 pucynkamu. [uccepTarus BKIIOYaeT: BBEAECHHE, 0030 TUTEepa-
Typbl, COOCTBEHHBIE MCCIIEOBAHUS, PE3YyJIbTaThl COOCTBEHHBIX UCCIEI0BAHUM, 3a-
KJIFOUEHHUE C BEIBOJAMH U MPAKTHUECKUMHU MpeAsIoKeHUsIMU. B cricke npopaboTan-

HOM TUTepaTypsl 217 HCTOYHUKOB, B TOM Yucie 35 — Ha MHOCTPAaHHOM SI3BIKE.
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I'naBa 1 O630p siuTepaTypbl
1.1 OcobenHocTy BhIpanuBaHus, MOphOdYHKIIMOHATILHBIE pa3Iuyus opra-

HU3Ma U 3HAYCHHE TPYTHEH B ceMbe MeqoHOCHBIX mmuei Apis mellifera mellifera L.

Heo0XxoauMoCTh BeIpallliBaHus TPYTHEH B CEMbE MEIOHOCHBIX U CBA3aHO
TCHETHYECKOH JeTepMUHUPOBAHHOCTHIO, Tak Kak it Apis mellifera mellifera L.
XapaKTePHO HATMYNE MHOTO(OPMEHHOCTH, 110 OMOJIOTHYECKOM TEPMUHOIOTHH, YTO
NIPUHATO Ha3bIBaTh momMopdusMom [2,5,25,26,34,59,60]. B coobmecTBe muemnu-
HBIX 0C00€H, KpOME JBYX CTa3, TPETHUM YIICHOM, y OOIIECTBEHHO YKMBYIIMX Hace-
KOMBIX, TPUHATO CYMTATh TPyTHEH. Tak Ha3bIBAIOT CAMIIOB, KOTOPBIC B ceMbe ApIS
mellifera mellifera BeipamuBaroTCst TOJBKO B aKTUBHBIN ce30H Toja [53,54,59-61].
B MophodyHKIIMOHATIEHOM IIJIaHE 3TO — KPYITHBIC U IJIOTHO COMTBIC, MHOTO JKYXK-
Karue 0coou. B cBoit xKH3HEIEATCIFHOCTH OHM HUKOTAa HUKOTO HE JKaJIAT IO IPH-
YUHE TOT0, YTO JINIICHBI )KaJIOHOCHOTO ammapara. B yciioBusx 0;1aronoayqHoro co-
crosaust cembr Apis mellifera mellifera u reorpaduueckoro pacrnosoxenus ma-
CEeKH, siilla Ha TPYTHEBBIX COTAX IOKHBIX PErHOHOB PoccHu MOSBISIOTCS yiKe K
KOHILy MapTa, HO, KaK MTPAaBHJIO, 3TO ObIBACT HE paHblie anpeist. TpyTHeBbIe SYCHKH
Jerko oTmyuTh oT muenuHbix Apis mellifera mellifera 6maromapst ux GonbIOMY
nuametpy — 6,6-7,0 MM (s pabounx ocobeit — @ 5,2-5,7mm) [2,74-78,83,85,93-
95,104].

Ecmu B sueiikax ¢ @ ot 6,6 10 7,0 MM OTJIOXKEHBI fIiilla, C YBEPEHHOCTHIO
MOJKHO CKa3aTh, YTO ITO SIIa TPyTHEBBIC. M3 3TOro HE clieayeT uTo sifia, u3 KOTo-
PBIX BBIBOJSATCS TPYTHH, HUYEM HE OTIMYAIOTCS 110 BUAY OT APYTHX SHUI[, OTKJIA IbI-
BaeMbIX MmueioMaTkoii. Ho orpoMHoe pas3iinyue B T'€HETHYECKOM ILTAHE MEKITY
HUMH COCTOUT B TOM, YTO SIHIIa, U3 KOTOPBIX BBIXOJAT paboyYne MUEIIbl, SIBIISFOTCS
OILJIOJIOTBOPEHHBIMHU, a TPYTHEBbIe — HeortoaoTBopéHHble [8-10,39-40,131,132].
[1pu 3TOM B mpoliecce BhIpAIMBaHUs MYKCKHe 0coOu- TpyTHH B ceMbe Apis mellif-
era mellifera moaHOCTBIO 3aBUCAT OT MYEI-PAOOTHHII, U B YACTHOCTH OT IMYEI-KOP-
muten]. OTIIOKEHHbBIE B SIUEHKH COTOB TPYTHEBBIC SIHIIA C 3apO/IbIIIEM, KaK U sSHIa

pabounx ocobei MPOXOaAT CTaIUI0 SMOPUOHAIBHOTO pa3BUTHA. B naHHbIN nepuon
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OHU 00cHy)KuBarTCcs MemoHocHbiMH mmuenmamu ApIS mellifera mellifera cosnmato-
IIMMH TEIIO U COOTBETCTBYIONIYIO BIIaXKHOCTH [25,26,60,61,75-78].

OT0XEHHBIE B IYEHKHU COTOB TPYTHEBBIE siflla C 3apOBIIIEM, KakK U stiila pa-
004nx 0cO0CH MPOXOIAT CTAAMIO YMOPHOHAILHOTO Pa3BUTHSA. B TaHHBIN epro 3a
HUMH yxaxkuBatoT padboune muensl Apis mellifera mellifera cozgaromue num rerio u
COOTBETCTBYIOIIYIO BJIAYKHOCTD B THe31e. [10 MCTeUEHUH TPEX CYTOK M3 HUX BBIKJIC-
BBIBAIOTCS MAJFOCCHBKHE JTMUMHKH, KQKYIIHUECS JIUIIb 00pyOKOM HUTOYKH U TIPE/I-
CTaBJISAIONINE COOOM MATHBIIIKO Ha THE STYE€EK ¢ MUeInHbIM MoioukoMm [83,85,87,88].
OcoOBIM MOJIOYKOM, CEKPETUPYEMBIM TIIOTOYHBIMHU JKEJI€3aMHU, JIMYUHOK MITQIIIETO
BO3pacTa KOPMSAT IYCIIbI-BOCITUTATEIHHHMIIBI, TOKA OHU HE JIOCTUTHYT CEMH CyTOY-
HOT'0 BO3pacTa. 3aTeM MX SUYCHKH 3areyaThiBaloT, IPHUEM KPBIIICUYKH Y TPYTHEBBIX
mmuuHok Apis mellifera mellifera Gosiee BoIMyKITbIC, BO3BBIMIAIOTCS HA 2,5 MM, YeM
y JINYMHOK padouunx mueil. Kphleuku siueek ¢ TpyTHEBOW I€TBOM HA COTE CpPaBHU-
BaIOT C PSJIOM ITyJIh ITHEBMATHYECKON BUHTOBKH, KOTOPHIE OYCHB IJIOTHO YJIOKEHBI
Ha JTocKe ojHa K apyroi [83,143,144,146]. Monoapie TPYTHH MPH BBIXOJIE, MPOPE

OTnanarommye KPbIIICYKH BOCKOBBIX SY€EK MMEIOT 3aKpYyIJICHHYIO (hopMy U
OYCHb HAIIOMUHAIOT KPBIIICYKY paCKpBITOro MaTouHuKa [83,146].

B mopdodyakimonansaom miane tpyreHb Apis mellifera mellifera ne-
CKOJIBKO MEHBIIIC B JJTUHY, [0 CPABHEHHUIO C ITYSIIOMATKOM, HO IIPH 3TOM OH, OYCHb
TOJICTBIMH, IT0 TAKOMY XapaKTepHOMY ITPU3HAKY €r0 JISTKO U 0€30IIMO0YHO OTINIHTh
ot pabounx ocodeit Apis mellifera mellifera [75-78]. O Tom, 4T0 3TO CaMIIbI UX BBI-
JaroT Tia3a. J[Ba CIIOXKHBIX I1a3a y TPYTHS 3HAYUTEIBHO 00Jiee BBIMYKIIbIC, 3aHU-
MAroT 2/3 JTUIIeBOM MMOBEPXHOCTH, a TAKKE CEHCHILIBI ¢ OOJIBIINM KOJIUIESCTBOM UJIe-
HUKOB, T0OJIOBA TOJIIIIE, KPBLIbS KPYITHEE, UEM Yy ITUYCIIbI ¥ MYSTIOMATKH.

XapakTepusys TeJIO TPYTHS, 10 HATUIHIO MOP(OJIOTHISCKIX 00pa30BaHUM U
MIPHUCIIOCOOJICHHH /I cOOpa MHIIK, MOKHO OTMETHTh, YTO Y HUX HET Ha HOXKKax
KOP3WHOYEK IS CKJIAQAMPOBAHUS TBUIBIIEI U MPOIIOJIMCA, 2 POTOBOM NMPHUIATOK, B
JacTHOCTH X000TOK Ha 30% kopoue [75-78,83,85,104,143,144,146,168] u He mpu-

CITOCO0JIEH K CO6I/IpaHI/IIO HCKTapa U3 HCKTAPpHHWKOB IIBETKaA.
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BcnenctBue 3Toro TpyTeHb MOXKET YMEPETh € ToJI0/a, JIaxe MpHU HAIUYUe PsaoM
[BETYIINX PACTEHUH, B HEKTAPHUKAX KOTOPBIX €CTh CJIAIOCTHBIM YIIIEBOHBIN CEK-
per [109,143,144,146,168].

XOTSl TPYTHU KaK MY>KCKHE OCOOM HE COCTaBJIIOT SKOHOMUYECKOIO MHTE-
peca, HO B CEJICKIIMOHHO TeHETUYECKOM IUTaHE OHU MPEACTABISIIOT TaKyIO )K€ 1ECH-
HOCTb, KaK W MmuenuHble caMku. [Ipu 3TOM cuMTaeTcs, 4TO €AMHCTBEHHOE MpeIHA-
3HaUEHHUE MY>KCKUX 0CO00€H, TpyTHEeW — 3TO B NEpHO]| OpayHbIX BHUIETOB OIIOAO-
TBOPATH HEILJIOJAHBIX MUETIOMATOK. MoJIoble TPYTHU HAUMHAIOT BEUIETATh U3 THE3/1a
Ha |4-i neHb, WM 4depe3 JIBE HEAENH IOCJTE BBIXOJIa U3 AYE€EK Ha COThI THE3MA.
OOBIYHO OHM COBEPIIAIOT BBIJIETHI OKOJIO MOJYIHS B TEIMJIBIM, XOPOIIUI U COTHEY-
HbIH eHb. OHU BBIXOASAT U3 yJIbsl HA IPOUTPY, YACTO BMECTE C MOJIOIBIMUA pab0OYUMU
nmuénamu nociue 14-15 gacos.

Nmerotcst nanHbie, TOKa3bIBAIOIIUE, YTO TPYTHH, KaK M MYEIOMATKU, MOTYT
OTJIETATh U YAAIATHCA OT YJbi U MACEKHU HA 3HAUYMTENbHBIC PACCTOSHUS, HA KUJIO-
MeTp, IBa M Jaxe Oombliie (10 4-5 km). B OonbpIMHCTBE CiIydaeB, OJIHAKO, PETH-
CTPUPYIOT BCTPEUY HEIUIOAHOM MYEIOMAaTKU C TPYTHEM B Mpejiesiax MmaceyHou Tep-
puropuu[l1,2,7-9,13,14]. DT0 yarie BCEro MpOMUCXOIUT B TIEPUO]] POEBOIi OPHI. BhI-
SIBJICHO, YTO ITUEJIOMATKH M CaMIIbI (TPYTHH) BBUICTAIOT U3 YJIbsI CPEIM JTHS HITH JTaKe
MOCJIe MOy IHs, U OOBIYHO MUesioMaTKa BO3BpalaeTcs U3 OpayHoro mojéra mno mpo-
mecTBuu oT 10 1o 60 MUHYT ¢ MOMEHTa MOKKUIaHus THe3na. Ha yueOHo-onbITHON
naceke PITAY-MCXA umenu K.A. TumupsizeBa Mbl HaOJIF04aJIM BO3BPAILIEHUE CO
nuieioM MIETOMATKU BBUICTEBIIICH HA CTIApUBAHUE JIAXKE B TCUCHHUE TPEX MUHYT.
Opnnako oHa (camMka) MOXKET BO3BpaTUThC fnaxe depes3 120 mun. OOBIUHO, BO3Bpa-
IIAIOIIAsICSl caMKa Ha KOHIE OpIoIIKa UMeeT OesIbli KOMOYEK, KOTOPBHIN MPUHSITO
Ha3piBaTh nwiekdom. [Ipu paccMOTpeHHH TIOJ MHKPOCKOTIOM YCTAHOBIIEHO, YTO
nuieid 3TO HEUTO MHOE, KaK MOJIOBOM OpraH CIApHUBIIETOCS TPYTHS OCTABIIMICS
32)KaThIM B TOJIOBBIX IMYTSX CaMKH TOciie akTta cnapuBaHus. C OMOJIOTHYECKOU
TOYKHU 3PEHUSI ITO CBOCOOpA3HOE 3aKPhIBAHHME KaMephl Kaja M TOJIOBBIX MyTen
OIUIOIOTBOPEHHOU TPYTHIMU MMYEIOMATKH, IPEIOTBPAIIAIOIINI BEITEKAHUE CEMEHU

CaMIIOB JI0 NTepeKaYMBaHMsI €ro B ceMsnpueMHuk [36,52-54,60,61].
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Korna Mononast HenuoiHast M4eIOMaTKa BbIJIETAET 1Sl CIAPUBAHUS, OHA
yCTpeMJII€TCS B MOMCKAaX MPUCTAHUIIA CaMIIOB (TPYTHEH ), KOTOPHIX OHA JIETKO
HAXOJIUT IO MX XXYXOKaHblo. [Ipy BHIe HEITOMHON CaMKH, U OIIYIICHUH €€ Pepo-
MoHa Oonee 20 TpyTHEH, a 3aTEM M COTEH MITYK YCTpeMJsitoTcs K Hell. [Ipu aTom
TOJIBKO Han0oJiee CHIIbHBIE U OBICTPOJIETAIONTNE HAYNHAIOT KPYKHUTCS BOKPYT HEE,
B KOHIIE€ KOHI[OB OHY CTAJIKUBAIOTCS JIMIOM-K-JIUIY U COBOKYILUTAKOTCS. B TakoMm mo-
JI0°)KEHUU OHU MOTYT JIETaTh HEKOTOPOE BPEMS U J1a’K€ COBOKYIHUBIIUCH APYT C JIPY-
TOM B BEpTUKAJIBHOM MOJ0KeHNU. THOTr1a OHM 00a cpa3y majaroT Ha 3eMIII0, HHO-
r7la CITyCKalOTCs MO3/IHee. 3aTeM IMYeIoMaTKa CTapaeTcsi OCBOOOAUTHCS OT «00bsI-
TUI TPYTHS, MEXKy TEM KaK TPyTE€Hb, HA00OPOT, CTapaeTcs yaepKaTh €€ BO UTOOBI
TO HU CTaJI0. B KOHIIE KOHIIOB CAMKa BHE3aIMHO OTAENSAETCS OT TPYTHS, U YHOCHUT C
co0Ol €ro BBIBOPOUYCHHBIC IIOJIOBBIC OpraHbl, 3a)kaTble B Kamepe kama[/5-
78,83,85,109,111,136,143-144,146,160,167].

DTO MOXHO YCTaHOBUTD, B35IB B PYKY TPYTHS, TOJIBKO YTO BBUIECTAIOMIETO U3
yJbsl, 0COOCHHO B TEIUIBIN JIEHb U MAaCCUPYs CAABUTh eMy Opromika. OTMeqaroT 4To
IIPU 3TOM OPIOIIKO OYyIET JIONAThCs, HAIOMUHASI TPOPOCIIEE KYKYPY3HOE 3€pHO, U3~
BEpras U3 BHYTPEHHEM YaCTH OpraH, KOTOPBIM B IOCIECAYIOLIEM Mbl HAXOJAUM B
OpIOILIKE OIJIOJOTBOPEHHOW MUYENOMATKU. B mociieicTBHE MOCie COBOKYIUIEHUS U
OTpbIBA TIOJIOBBIX OPraHOB TPYT€Hb KOPYUTCS M B CYAOpOrax yMHUpaeT
[75,76,83,85,136,144,160].

Hexoropseie uccnemoparenu yrBepxkaain, 4TO OTACICHUE TPYTHEN OT CAMKH
MOCJI€ COBOKYIUJICHUS TPOUCXOINUT B BO3yX€, HO, OJTHAKO, OOJIBITIAs YaCTh JAHHBIX
MOKAa3bIBAET, YTO 00a OHU MAJAAIOT HA 3EMJIIO, TJIe TYEIOMaTKa U OCBOOOKIAETCS OT
TPYTHS.

Tak kak cnaprBaHHUE U caM aKT OILJIOIOTBOPEHHMS ITPOUCXOIUT B BO3IyXe, OJ1a-
rojiapsi ’TOMY YBEJIMYMBACTCS IIAHCHI U30€KaTh TECHBINM MHOPUIUHT U TIOCJICICTBUS
POACTBEHHOI'O OIUIOAOTBOPEHUS. [Ipy 3TOM y TpyTHEN OrpaHUYEH CPOK KU3HEES-
TEJILHOCTA B CEMbE, TaK KaK IO 3aBEPIICHUIO MPOAYKTUBHOTO (IJIaBHOTO) MEJO-
cObopa TpyTHH 0€3’KaJIOCTHO BHITATIKUBAIOTCA PA00OYMMU 0COOSIMU U3 THE3/1A U YJIbSI.

[omagast OKpy>Karouyro Cpeay, OHH YMUPAIOT OT TOJIO/IA, UCTOIICHUS U XOJOJa.
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CuuTaercst He 00s13aTENBHO, YTO MOJIO/Iasi HETUIOAHAS CaMKa, BbLJIETasl B OKPYKaro-
IIYI0 €CTECTBEHHYIO cpeay (BO3MyNIHOE POCTPAHCTBO) B MPOIecce OPauHOrO BhI-
JIeTa, BCTPETUTHCA ¢ caMilaMu (TPYTHSIMHU) U3 CBOETO THE3/1a (PKUIINILA), HO B TOXKE
BpeMs 3/1eCh 00Jiee BEPOSITHBIM ABJISIETCS TO, YTO BCTpEUa €€ MPOU30MAET ¢ KaKUM-
HUOYIb caMIIOM (TPyTHEM) U3 IPYroro yibs. Kak TOJbKO akT criapuBaHUs TIPOU30-
1IEN, BIOCJIEACTBUU TPYTEHb yMUpPAeT. MOXKET MoKa3aThCsi CTPAaHHBIM, OJTHAKO, TOT
dakT, 4To OpadHbIi BBUJIET MYKCKUX OCOO€H - CaMIIOB COMTPOBOXKIAETCS €ro Trde-
JBI0 OCTAETCS PEabHOCTHIO OMoorMu WX mpeAaHazHadueHus. [ldenunHas maTka
OOJIbIIIE HE HY)K/IAeTCS B HEM TaK KaK OCTAeTCs TUIOJHOM /10 KOHIIA CBOEH pempo-
JYKTUBHOM >KM3HU. Y CTAaHOBJIEHO, YTO IOCJI€ BO3BPAILICHUS MUYEIUHOW MATKU B
THE3/10 OHA OCBOOOKIAETCSI C MOMOIIBIO pabouux muél oT nuieida o0pazoBaHHOTO
13 COBOKYIIUTEJIBHBIX OPraHoOB TpyTHsA. [Ipu 3TOM ceMeHHas KUJIKOCTh OCTAaeTCs B
CEMANPHUEMHUKE, B KOTOPOM HACUMUTHIBAETCA OT 12 10 14 MuIH. criepMaTo30u10B U
COXpaHsEeTCS A0 KOHIIA KU3HU MUeInHON MaTku. CamKa ¢ 3TOro BPEMEHH CTaHO-
BUTCS CIIOCOOHOW OTKJIABIBATh OILIOJOTBOPEHHBIC SANIIA, U3 KOTOPBIX BBHIBOASTCSA
paboune Mmuesbl, 1 HEOIUIOJOTBOPEHHBIC sIiIlAa, U3 KOTOPBIX BBIBOASTCS CaMIIbI
(tpyTHm) [75,76,83,85,136,144,160].

OnHako, JOBOJIHO CTPAHHO, YTO M3 COBEPIIECHHO TAKOTO K€ sIifIa, U3 KOTO-
POTO BBIBOJIUTCS paboyas myesia MOXKET BBIBECTUCH U IMueomMaTka. Bompoc 31ech B
TOM, Pa30BbETCS JIM SHII0 B CAMKY HJIM B OOBIKHOBEHHYIO pabouyro ocoOb? Beereno
ATO 3aBUCHUT OT YCJIOBHU, KOTOPYIO CO3/Iat0T MYEJIbl KOPMUJIUIIBI KU MOJIOJIBIE TTUYEIIbI
cBuThl muenunoi marku[8,9,11,27,60,61,70,79]. Ilpu xenanum pabouux ocobeii
KOPMUJICT] BBIBECTH OJIHY WJIM 00Jiee MUETMHBIX CAMOK OHHU CTPOST OJHY WM He-
CKOJIBKO CHEIHUAJIbHBIX AYEEK, HAIIOMUHAIOIINUX JKEJYAb, UM TaK Ha3bIBAEMbIX Ma-
TOYHUKOB, U KOPMST JIMYMHOK, BBIIIEANINX U3 IMYEK, OTI0KEHHBIX MUETOMATKON B
9TH MAaTOYHHKH, CICIHAIbHBIM KOPMOM — MaTOYHBIM Mojoukom [9,12,27,75,76,
83,85,93,94,136,144,160]. OObIYHO HA IIECTHAAIATHIN IEHb MPOTPhI3asi KPHIIICUKH

MaTOYHHUKOB BBIXOJIAT XOPOIIO pa3BUTbIC HEIIOAHBIC muenomaTtku [27,33,75,
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88,148,150]. I1pu sToM paboume muessl, BeIpaliiBaeMbie Ha TPyOOM KOpMeE B IT4e-

JIMHBIX quﬁKaX, BBIXOJAT HAa COTHI THC344a, HA 21-i JACHB ITOCTHATAJIbHOI'O OHTOI'C-

He3a[27,29,143,144].

1.2 O 6uonoruueckoil 0COOEHHOCTH MPOUCXOXKICHUS TPYTHEN U (QyHKIHO-

HaJIbHBIX PAa3JIMIUAX 10 OTHOHICHHIO K pa6quM myciaM

B OGuosiornyeckoM U CeIEKIIMOHHOM IIJIaHE caMO€ YAUBUTEIBHOE, KaCcarolu-
ecsl TPYTHsI, WK OTIIa MYSIUHBIX 0COOEH U CaMUX KOPOJIEB IMYEIOMATOK 3aKIII0ya-
€TCS B TOM, YTO OH BBIBOJUTCS U3 SlIla B KOTOPOMW sSMIIEKIETKa HE 00pa30BBIBACT
3UTOTY, TaK KaK B HEE€ HE MTPOHUKAJ U HE OILJIOJI0TBOPSLI €€ CIEpMaTO30u 1. ITO yKa-
3BIBAET, YTO CaMIIbI B MTUYEIMHOMN CEMbE WM TPYTHU BBIBOJSATCA O€3 0TI, U3 HEOILIO-
noTBopeHHoro sinal[25,27,60,61,83,146,147]. DTy 0COOCHHOCTH XOPOIIO MOYKHO
MCITIOJIB30BATh JJIs BOCCTAHOBJICHUS] YHCTOIIOPOHOCTH JIFOOOH MOPOJIbI MEJOHOC-
HBIX IT4Yesl. B reHeTHYecKoM OTHOILIEHHH 3TO CBSI3aHO C TEM, YTO TPYTHU pa3BUBA-
IOTCS M3 HEOIUTOJOTBOPEHHBIX SIUIl — MapTeHoreHeTruecku[143,144,167-169]. Ilo-
ATOMY YCTaHOBJIEHO, YTO OHU HECYT TOJIbKO MaTEpPUHCKYIO HACJIEACTBEHHOCTb, 1O-
Jdy4asl rariouIHbIA Habop XxpomocoM (N=16). Y muennHbIX MaTOK U pabOYrX OCO-
Oeil Bceria AMIUIOUIHBIA HAOOp XpoMOCOoM, UX 32 MIT. DTO yKa3bIBaeT, YTO (DEHOTHII
TPYTHS HEOOXOAMUMO OIEHUBATH IO MPU3HAKAM CEMbH, OT KOTOPOM Obliia BEIBE/ICHA
ux muenomarka[27,167-169]. K nmpumepy, MaTka TEeMHOH OKpacKu CpPeIHEPYCCKOM
MOPOJABl CHAPUBAECTCA C TPYTHSAMM >KEITOM KaBKa3CKoW mnopoxasl. 1lo 3axoHam
HACJICICTBEHHOCTH JKEJITasi OKpacka JOMUHHUPYET HaJ TeMHoW. Paboune ocobdu u
MYEJIOMATKHU-I0YEPH OT ITOM CaMKH OyAYyT MOMECSIMH MEPBOTO MOKOJECHUS U HKEJ-
THIMU TI0 OKPAaCy, & TPYTHU — YHUCTOMOPOIHBIMHU 110 MATEPU U TEMHBIMHU I10 OKpPacy,
KaK Y MOJIO’KEHO YUCTOMOPOIHBIM CaMIlaM.

Takum 00pa3om 37eCh MPUXOAUTHCS KOHCTATUPOBATH TOT (PAKT, UYTO TPYTEHb
ABJISIETCSL CBIHOM CBOEM IMUEIOMAaTKH. Ecnu sileknerka Haxoadueecs B sSile, He

OBLIIO0 OINIOJOTBOPCHO ITPOHUKHOBCHHUEM CIICPpMATO30Hda (CJII/IHHI/ICM ABYX ITOJIOBBIX
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KJIETOK), TO JAaHHOE SHII0 HOCUT B ce0e 3apOIbIII )KU3HH, IPOUCXOIAIICE B PE3YIlb-
TaTe OOTeHE3a TOJILKO OT CaMKH - €€ MaTepu. [Ipu 3ToM caMm mpoliecc cnapruBaHus U
OCEMCHEHHS MYEIOMAaTKA Ha BOCIPOM3BOJUMOTO camiia (TPYTHsS) HUCKOJBKO HE
BIIMSIOT. B CEJEKIIMOHHOM IIJIaHE ATO O3HAYaeT, YTO JIOYEPH Yepe3 YUCTOKPOBHOMU
OTUTOIOTBOPEHHOM CPEAHEPYCCKON MaTKU Oy TyT MPOU3BOIUT YUCTOKPOBHBIX TPYT-
HEW HE3aBHUCUMO OT TOTO KakOW MOpOAbl TPYTHSMH OHAa ObLIa OIUIOAOTBO-
penal[27,167-169].

B OGuosiormueckom IiaHe ¥ MPAKTHYECKOM OTHOIICHWH TPYTHH MOTYT TIPO-
HCXOJUTH U OT pabouunx mueir. OaHako, B MOpHOPYyHKIIMOHATIBHOM OTHOIIICHUH T10-
Jy4eHHbIE TPYTHH OT pabOUYMX MUET-TPYTOBOK XapaKTEPU3YIOTCS MEHBIITMMH pPa3-
MepaMu Tejla, YeM CaMIlbl, BEIBOJIUMBIC U3 HEOTUIOAOTBOPEHHBIX SIUI] OTIOKCHHBIX
IoAHOM Mmuenomarkoii[83,131-132,136,143,144]. Bo3HuKaeT 3TO B pe3yjbTaTe
TOTO, YTO OHU PA3BUBAIOTCS U BBIBOJSATCS B MUCITHUHBIX sTUEHKaX, KOTOPHIE HE COOT-
BETCTBYIOT I10 IMapaMeTpaMm JUIsl BBIBOJIA MTOJTHOIICHHBIX CaMIIOB. Y CTAHOBJICHO, YTO
TaKue My»CKHe 0coOU Bcera OyayT OTCTaBaTh B COMIEPHUYECTBE 32 OILIOA0TBOPE-
HUE HETJIOHON MaTKH, TaK KaK JJOKOMOTOPHBIN armapaT, B YaCTHOCTA aKTOMHO3H-
HOBBIN KOMIUIEKC TOpaKaJIbHON MYCKYJIATyphl Y HUX HE CIIOCOOCH JIaBaTh MPEUMY-
IIECTBA B IMOJIETE. XOTS MOXHO JOIYCTUTh YTO HEKOTOPBIC TaKUE CaMI[bl MOTYT
OTTOIOTBOPHUTH HEIJIOIHYIO caMKy. OTHAKO TaHHOE OOCTOSITEILCTBO OYACT MIPUBO-
JUTh K CHHKEHUIO OMOMOP(OJIOrMYeCKUX TTapaMeTPOB dKCTEpPhepa KaK y BHIBOJIH-
MBIX CaMIIOB, TaK U pabouux ocobeit [7-13].

[TomyyeHune TpyTHEU SIBIAETCS OYEHb BAXKHBIM B CEJIECKIMOHHO IJIEMEHHOM
paboTe 1 0COOSHHO Ha MAaTKOBBIBOJAHBIX MaceKaxX IPH MPOU3BOJCTBE YHCTOIIOPO/I-
HBIX CaMOK. Tak HEKOTOpbBIE CICIHAINCTHI, 3aHUMAIOIINECsS BOCIPOU3BOJICTBOM
MYEIIOMATOK OTMEYAIOT, YTO, UMES OJTHY UJIU JIBE TPYTHEBBIC MTUETIOMATKU MJIAHOBOM
TOPObI PAMOHUPOBAHHOTO K MEIOCOOPHO-KIUMATHICCKUM YCIIOBUSM, U OT KOTO-
PBIX MOXKHO BOCITPOM3BOAMT TPYTHEH COOTBETCTBYIOIIEH MOPOBI, MOTYT obecrie-
YUTh BCE IOTPEOHOCTH B caMIlax KaK B Hadaje aKTUBHOIO CE30Ha, TaK B
koH1e[83,146]. B sToM cilydae OHH CUMTAIOT HEOOXOAMMBIM COOIIOAATh, OAHO Ha

HUX B3IJ144, ocoboe YCJIIOBUC, 9TO YCHUJICHHUC TaHHBIX CGMGIZ, C TAKMMHU ITYCIIOMAaTKaMH



21

NICYaTHBIM PACIUIONOM U3 ceMeil 1oHopoB [86]. OmHako, Kak MOKa3alu dKCIEepPU-
MEHTBI, TPOBEJICHHBIC B TIOCTEAHME 25 JIeT, OoJiee 1enecoo0pa3Ho u30eraTh TaKuX
MaHUIYJISIUN TOJIyIeHUS TPYTHEH OT TPYTOBOK M TPYTHEBBIX ITYCIIOMATOK, KOTO-
pbIe HE OIIOOTBOPSUIHCH camiiamu [83,146,167-169].

B Toxe Bpems yCTaHOBJICHO M JJOKA3aHO, YTO TOJydaeMble TPYTHHU OT TLIOI-
HBIX MTYEIIOMATOK KOTOPBIC IITUTEIHHO OTKIIAIBIBAIIM ITYCIIHHBIC STiIa, a 3aTEM JIU-
IIAJIKCH TAaHHOW CITIOCOOHOCTH C BO3PAcTOM, UM YMEHBIIICHHEM CIIEPMAaTO30HI0B B
CEMATIPUEMHUKE, TI0 OMOMOP(OIOTHICCKIM XapaKTEPUCTHKAM M IKCTEPhEPHBIM
pU3HaKaM HE YCTYMAIOT TPYTHSM, MOJIy9aeMbIM OT OIUIOJOTBOPEHHON MOJIONOM
myenomMatku [75,76,78,83,146,167].

BripamuBanue u BOCIUTaHUE TPYTHEH B pa3IHIHBIC CE30HBI TO[a UMEET CBOH
ocobenHoctu. Tak, K MpUMEpPY, COXpPAHEHHE MOJIOBO3PENBIX TPYTHEH OCOOEHHO
BKHO B KOHIIE MeIO0cOOpa, TaK KaK pabodne IMIENIbl BEITOHSIOT TPYTHEH U3 THE3/1A.

Ha macekax 1mo BBIBOIy ¥ TIOJYYEHHUIO TUIOJHBIX MAaTOK OIBITHBIC CIICIHAIIN-
CTBI B JAHHOM CJIy4ae PEKOMEHIYIOT IIOCTYIAaTh cieayromumM oopazom. [Togoopats
CWJIbHYIO U BBICOKO IIPOJYKTUBHYIO CEMBIO Ha Maceke, 00e3MaTouuTh €€, 0ToOpaB
IJIOJTHYIO MaTKy IMOMECTUB €€ B HYKJIeyC. 3aTeM 4epe3 2 JHA coOpaTh TPYTHEBBIM
pacIuIoj] Ha BBIXOJIE BMECTE C TPYTHSIMH U3 CAMBIX BBICOKOIIPOTYKTUBHBIX CEMEH 1
MMOMECTHUTh UX B CEMbIO TJIe ObljIa 0TOOpaHa IUTOAHAS MYeIOMaTKa. DTy CEMbIO Te
BBIBOJISATCSL TPYTHH HCITOJIB30BATh JIO TEX MOP, TTOKA BCE BHIBEJICHHBIC HETUIOHBIC
MYEJIMHBIC CaMKU OyayT OTutooTBOpeHs! [83,146].

OpnHako MOAYEPKUBACTCS, UTO B 9TOM CJy4yae JAaHHYIO CEMbIO HEOOXOAMMO
MOCTOSTHHO TOJKAPMIIMBATh CTUMYJIUPYIOIIUMH TTOJIKOPMKH, M1 OCOOEHHO ¢ 0eKo-
BbIMH J100aBkamu [3,4,7-13,23,26,31,42,44,49,55,57]. CTuMynHMpyOIIyO IOJI-
KOPMKY HY>KHO OCYIIECTBIISITh PETYJIIPHO TaK KaK €CIIU CJIeNaTh JaKe OJTHOIHEB-
HBIH TIEpephIB, TO padoUre MUesIbl KOPMIJIUIILI CPa3y HAUMHAIOT YHHUTOKATh U BbI-
OpachIBaTh JTUUMHKU TPYTHEH U3 1aHHON ceMbu[83,146].

MHorue m4eoBobl AYMAaOT, YTO TPYTHEH MYEIWHBIC CEMBbH H3TOHSIOT
TOJIKO TIOCTIE TIIABHOTO MPOAYKTHBHOTO MefocOopa. OHAaKO MCClIeA0BaHNE daH-

HOT'O BOIIpOCA MOKA3aJ10, YTO U3 THE3]l MUEJIMHBIX CeMel TpyTHEN paboure muelibl
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MOTYT M3TOHSThH Ja)Ke B Ha4aje JieTa ¢ IpeKpalleHueM IPUHOCA HEKTapa U MbUIbIIbI
JlaKe B MIEPHOJI LIBETCHUS CaIoB. Tak, HalpuMep, IpeKpalleHUue BETCHHUS TPYIITU U
sI0JIOHb W HACTYTUICHHE BO3BPATHBIX X0OJIOIOB IMTPUBOIUT HE TOJILKO K IMTPEKPAIICHUIO
BBIpAIMBAaHUS TPYTHEBOTO PaCILIO/a, HO M U3THAHUIO BBIIICIIINX U3 SYCCK TPYT-
HEel. DTO CIYXHUT CBOCOOpa3HBIM MHIUKATOPOM HAJWYHS WA OTCYTCTBHUS B IIPH-
poJie Mo Iep KUBAIOIIEro MeocOopa. B aToorndeckoM 1urane B OBEICHUN pabo-
YHUX 0COOCH MOSBIISAETCS 0JTHA OCOOCHHOCTD, COCTOSIIIAs B TOM, YTO U3 YJIbs Ha MPH-
JICTHOM JIOCKE MOSBIISAIOTCS TPYTHH Ha CIIMHE KOTOPBIX CHUIAT KaK Hae3JIHUKH, pado-
YK TTYeIIbl, KOTOPBIC TIPU 3TOM I'PO3HO KYXOKAT M KaK OY/ITO MBITAIOTCS UX YKAIUTh
[26,75-78,83,146,]. To ecTb 3T0 BepHbI (PH3UOJOTHICCKHUI IPU3HAK YTO B IPUPOJIC
OTCYTCTBYET BbIJICJICHUE HEKTapa U HET PUHOCA IBLIBIBL. TakuM 00pa3oM pabouue
0CcOOM CeMBH OCBOOOXKTAIOTCS OT JIMIIHUX IMOTPEOUTENEH KOPMOBBIX PECypCoOB
[26,83,146]. B pe3ynbrare Takux JACHCTBHNA OHM 3aCTaBISAIOT TPYTHEH MOKUAATH
rHe310. TpyTHH XOTh M OTYasHHO COMPOTHBIIIOTCS, HO 0€3)KajoCTHhIC paboune
0CcoOM HE TOJILKO KaK HAC3IHHWKH, HO U B35B MX 32 KPBUIbSI U HOTH TOJBOMISAT UX K
JICTKY ¥ BBITAJIKUBAIOT U3 YiIbs. He BBIZCpKUBas aTaKy paboduX m4es1 OHU (TPYTHH)
BBUICTACT B OKPYXKAIOIIYIO CPEy, TPU BO3BPAIICHUN HA COTHl OHM BHOBb, TIOJIBEP-
rafoTCs aTakaM 0 M3THAHUIO UX M3 YIIbs. 3aTeM, OT HEJAOCTATKa MHIIH, JINITUBIIHHA
CHWJI, TPYTHH TIaJIaf0T Ha 3€MITIO 3a4acTyI0 BO3Jie JieTKa 1 ymuparor[26,60,61,75-78].

OpmHaKo B IPAKTHKE MTYCIIOBOJICTBA OBIBACT TaK, YTO HYKHO H30aBUTH HETLIOI-
HBIX MaTOK OT CIIApUBaHUs C HEKEJIATSIBHBIMU caMIiaMu (TpyTHsIMH). Takoe orpa-
HUYCHHUE JISTA0T C TIOMOIIIbIO TAHEMAHOBCKOH PEIIETKH, KOTOPYIO MTPUCTABIISIOT K
JICTKY C HApYXHOW CTOPOHBI yiibs. [Ipu 3TOM pabodrie myenbl MOTYT BBUIETATh U
0o0paTHO MoNaaaTh, IPUICTas C HEKTApPOM, a TPYTHH H3-3a OOJIBIINX pa3MepoB Telia
HE MOTYT BBIJIETaTh. DTO SBJICTCS JOBOJBHO JICHCTBEHHOW MEPOW B U3OJIAIINN He-
HY)KHBIX TPYTHEH IPH BOCIIPOU3BOJICTBE YHCTOMOPOIHBIX MOTHOIEHHBIX IMUEIOMa-
TOK Ha MaTKOBBIBOJIHBIX Macekax. [[aHEeMaHOBCKHE PEIIETKA MOTYT OBITh JTOTIOJTHH-
TEJIPHO CKOMITOHOBAHBI ITPOBOJIOYHBIMU OCHAIIICHUSIMH Ha CIIEIIHAIBHBIX IITAMITO-
BOUHBIX OJI0Kax. EMMHCTBEHHOE YCIIOBHE 3/1€Ch, 3TO pa3Mep Mpope3n KOTOpoe He

JOJDKHO TipeBbIiath 4,11 mm[26,75-78, 83,146].
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B Hacrosiiiee BpeMst [Uisi CBOEBPEMEHHOTO M30aBIIEHUS OT TPYTHEH ClIENIaHo
MHOT0 IPUCIIOCOOICHUI Ha3bIBaEMbIX TpyTHEIOBKaMu[75-78,85,136].

[IpyHIMIO AEHCTBUSA TPYTHEIOBOK COCTOWUT B TOM, YTO YEPE3 MX MPOPE3U B
THE3/I0 YJbsl MOMAJaloT TOJbKO pabouue muensl. [Ipu sToM muenuHas MaTka H
TPYTHHU HE MOTYT MOKUJATh THE3/I0 U3-3a CBOMX pa3MepoB. B Takom ciydae Haxo-
JST MYETTMHYI0 MaTKy ¥ 3aKJII0YaloT ee o konmnayek. Co BcexX paMOK Iepe/ IETKOM
Ha MPUCTABJICHHYIO (DaHepy BCTPSAXMBAIOT BCEX IMYENl U TPYTHEH ¢ coTopaMok. B
pe3ynpTaTe paboune MYeNbl BO3BPAMIAIOTCS Yepe3 JIETOK B THE3J0 K pacIuiofny, a
TPYTHH OCTAIOTCS ¢ HApYXu yibsi[75-78,83,146,].

Wuoraa 1y1st TOro 4ToObl YAOCTOBEPUTCS B HATMYHE MAaTKH, €€ HE 3aKIIF0Yal0T
MOJT KOJITIA4YOK, a BMECTE ¢ paOOYMMU MUYECIAMH U TPYTHSIMH BCTPSIXUBAIOT Ha ¢a-
HEpY, MPUCTABIEHHYIO K JIETKY, HA KOTOPYIO YCTaHOBJIEHA H30JIAIIMOHHOE YCTPOM-
cTBO. [Ipn 3TOM M TpyTHH, ¥ TTYEITMHAS MaTKa OKa3bIBAIOTCS CHapY»)u. Haxomsr ee,
3a0UparoT U TOTYAC BO3BPAILIAIOT B THE3/0, & TPYTHENH COOMPAIOT U UCTIOIB3YIOT IO
Ha3HAYCHUIO, Yallle BCEro aaroT Ha KopM nruie[83,146].

Takum 00pa3oM, MYETMHBIE TPYTHU — CaMble KpyIHBIC oOMTaTeNN Yibs. X
TEJI0 KOPOUe MUYCIIMHOM MaTKH, HO TOJIIIE, INIOTHO COMTOE M KopeHacTee yeMm eé. Y
HUX HET HU JKaJIo JIJISl CAaMO3aIHUThl, HM X000TKa JIsl COOMpaHust MEIa U3 IBETKOB U
KOP3MHOYEK Ha HOXKKaX sl IepeHOoca IIBETOYHON OOHOXKKH, KeJE3 K BOCKOBBIX 3€p-
KaJIell JJ1 BBIJCICHHS M 00pa30BaHus BOCKA, Ja)kKe 300K JIJIsi HEKTapa He 3HAYUTe-
JICH 1o 00beMy M HamoHsemocTH [2,7-13,26,32,35,46,61,83,146,75-78].

CrnenoBatenbHO, 10 CBOEMY (PU3MYECKOMY CTPOCHHIO OHM HE MOTYT BBINOJI-
HSTH B CEMbE BHYTPH YJIbEBBIE PAOOTHI IO YUCTKE siUeeK cOTOB (puc.10) 1Mo BeIKapM-
JUBAHUIO IMYUHOK, TIEpepabOTKe HEKTapa B Mel, BO3BOAUTH BOCKOBBIC IIOCTPOMKHU
U CTPOUTH cOThI[2,7-12,75-78].

HecMoTps Ha TO, 9TO TIepBbIC TPYTHEBBIE OCOOH TOSIBJISIOTCS B amipesie Wik B
Mae, paHee WM MO3HEE, YTO 3aBUCUT OT MOTOJHBIX U MPHUPOTHO-KINMATHUECKUX
YCIJIOBHM, a TAK)KE CHJIBI CEMbH UX MOJIOBBIC OPTaHbl MOTYT HCTIOJHUTH CBOE Ha3Ha-
YeHHE TOJbKO TOTrAa, Korja OpIOIIKO €ro B3AyTO. DTO MPOUCXOAMUT TOJIBKO MpHU

OBICTPOM MOJNIETE 32 MPeCiIeyeMOi HETUIOAHOM caMKoi. 1 Ha000pOT B yJlibe TPYTHH,
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CKOJIBKO OBI X COTEH U JJakKe THICSY He ObLITIO0, OHM HE 00paIaroT BHUMaHUE Ha TTae-
JVHYIO0 MaTKy ¥ HE MPECIICAYIOT €€ CBOMMH YXaKuBaHUSAMH. HO ¢ BBIJICTOM ITYeIH-
HOM MAaTKH B €CTECTBEHHYIO OKPYXKAIOIIYI0 CPEIy, B YACTHOCTH B BO3IYXE, IEIIbIC
COTHH caMIIOB OpocaroTcs 3a Hero[83,146]. TlpuBiekaeMbiec XapaKTEPHBIM CTpOE-
HUEM OpIOIIKa, U3/1aBaeMbIM IITYMOM KPBUIBEB, a TAKKE UCITYCKaeMbIM 3a1maxoMm (e-
POMOHA HEIUJIOHOM MYEIOMAaTKH, KOTOPOMY OHHM OYE€Hb UyBCTBUTEIHHBI 3a CUET
OOOHSITENTFHBIX KIIETOK, PACIIOJIOKCHHBIX B WICHHWKAaX CEHCWII, W HaKoHel[ e&
HapY>KHOCTBIO, KOTOpas SBIIIETCS OOJiee COBEPIICHHEH, YeM HapyKHOCTh pabovmXx
ocobOeit Apis mellifera mellifera [1,2,5,7-14,25,26,85,104,109,143,144,167-169].

B cpaBHUTENIEHOM IUTaHE B OTJIMYKE OT TpyTHEW padoune maenst Apis mellif-
era mellifera BeimosHsIOT camble pa3Hble paOOTHI Kak B THE3/IE-YJIbs, TAK H BHE €TO.

C poxaieHus ¥ BO BCE MEPUOJIbI TOCTHATAIBHOTO OHTOTE€HE3a B COOTBETCTBHE
C OTIPEJICIICHHBIM BO3PACTHBIM MTEPHOJIOM OHH BBITIOJNHSIIOT pabOTHI, KOTOPHIE 3a4a-
CTYIO CBSI3aHbI C PYHKIIMOHUPOBAHUEM >KEJI€3, CEKPETUPYIOIIUX OINpPEICICHHbIC Be-
1iecTBa OCIKOBOM U HeOenKoBOM pupoasi[l,2,26,27,143,144].

Tak rocne BbIxoJa U3 siueiku, Ha 4-5 IeHb, OHU CTAHOBSATCS MUEIaMU KOPMHU-
JUIIAMU PaCIUIoa MIIAIIET0 BO3pacTa, KOTOPYIO YCIIEITHO OCYIIECTBISIOT OHU 32
CYET CEKPETOPHOU (PYHKITMH TJIOTOYHBIX XKeJe3, BEIpadaThIBas MUETMHOE MOJIOYKO.
[Tpu 5TOM OHU TIOCTOSIHHO OITYCKAFOTCS B SIMEUKHU COTOB JIJISI BEIKAPMITMBAHUS JIMUH-
HOK Kak pabo4ux Mmuel, Tak U TpyTHeBbIX[2,26,27,143,144].

YcraHoBieHo, uTo B TeueHue 10-15 mun pabodast 0coOb, BIKapMIIMBAIOIIAS
JUYUHKA 35-45 pa3 oTphIrMBaeT CEKPET TIOTOYHBIX JKEJe3 MPEACTABIISIIOIIETO CO-
O0¥ TYETMHOE MOJIOYKO, KOTOPBIM Y TTUTAIOTCS TUYMHKY MJIaamiero Bo3pacra. [Ipu
9TOM BbIKapMJIMBa€MbIC TUUMHKH OBICTPO YBEIUYMBAIOTCS B )KUBOM Macce[2,26,83,
146]. ITpu 3TOM MOJI0/IbIE PAOOYHE OCOOU, COCTABIIAIONINE CBUTY MUCITMHON MATKH,
JaXKe TIPH OTIIPaBKE B IEPECHIJIOUHBIX KIETOYKAX KOPMSAT €€ MaTOYHBIM MOJIOYKOM
KOTOpast OTJIIMYAETCS 10 COCTABY OT MUEITUHOTO.

Onu Taxke 00ecrneynBaloT YUCTOTY B yJibe, a ¢ 7-8-CyTOYHOTrO BO3pacTa, ¢
(GYHKIIMOHMPOBAHUEM TPYAHOM jKele3bl BhIpabaThIBaIONIe (epMEeHT MHBEpTa3y,

YaCTb MOJIOABIX IMYCI YIACTBYIOT B MHBCPTUPOBAHUHU CIIOKHOI'O Caxapa B IIPOCTLIC
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MOHOcCaxapa, TaKkue Kak riroKko3a u ¢ppykrosa. [Ipu 3ToM oHM Tpo1071KaI0T KOPMHUTD
BBIPAIIMBAEMBIX JTIUMYMHOK CEKPETOM INIOTOUHBIX JKeJle3, KOTOPhle MAKCUMAJIbHO BbI-
pabaThIBaIOT JIMYMHOYHOE MOJIOYKO B 9 cyTouHOM Bo3pacte[26,75-78].

K 12 cyrkam y pabouux m4en noJi CTepHUTaMH HAaYWHAIOT (PYHKIIMOHUPOBATH
TUMOJEpMalbHbIE KIETKU (OPMHUPYIOIIHE BOCKOBYIO XKeje3y, U paboune ocolu me-
pPEeXoAsT, B JaHHOM BO3PACTHOM MEPHOJIE, B pa3psij Muei YCTPOUTEIbHUIL THE3/a —
CTpoAT coThl. [Ipu 3TOM OHU THPIIHIAMU CBUCAs MEXKAY PaMKaMU MOIEPKUBAIOT
HEOOXOMMYIO TEMIIEPATypy U BO3BOAST THE3JI0OBBIE IMMOCTPONKHU, COTHI, KOTOPHIC
pacroyiararoTcs B THe3/1e TapajuiebHO OpyT npyry [26].

Ecnu B ynbe sxapko, To paboune muesbl CTAHOBATCS aKTUBHBIMUA BEHTHIINPOB-
MIMIIAMH, CO37aBasi ONTUMAJIbHBIA TEMIEPAaTypHBIN IMana3oH B 30HE BBIKAPMIIMBA-
HUS MOJIOJIOTO PacIliofia v MOAJIEPKaHusl COOTBETCTBYIOIIEH BIaKHOCTH, HE MEHEE
75%, 4TO mpenoTBpallaeT BbIChIXaHUE JIMYMHOK. Takyro paboTy TpyTHU [Oaxe,
HAXOMsCh B THE3/I¢ He mpousBoaar [26,27,60,61,75-78].

B oriunuue oT TpyTHEH OHU HACTOSILIME CAHUTAPBI, B THE3/1E MOAIEP)KUBAIOT
YHCTOTY HE TOJBKO B YJIbE, HO U B slY€HWKaX COTOB — yIAJSIOT OCTATKH KOKOHA (pHLC.
22), IOKPBIBAIOT BHYTPCHHIOIO MMOBEPXHOCTh MX B BUJIC TOHKOW IUICHKHU CIICIIUAITb-
HBIM TTPUPOJIHBIM AaHTUOMOTHKOM — MIPOIOJIMCOM, K KOTOPOMY HET MPUBBIKAHUS Ta-
TOTEHHBIX MUKPOOPTaHU3MOB [26,27,75-78].

Jaxxe mpu npuOIMKEHUH TMOeNu OHM MOKUIAIOT THE30 M yMHpPAIOT BHE
THE3/1a, TEM CaMbIM COXPaHsIsl YUCTOTY CBOMX YJIOUEK, COTOB U UX stueek. [locnenuss
byHKIMA pabounx ocoOei BHYTPH YJIbsi — 3TO BBIIOJIHEHUE UMH CTOPOKEBOI MKC-
CHH, KOTOPYIO HE BBITIOJHSAIOT MYXCKHE 0COOU - TPYTHH HECMOTPS Ha TO, YTO B CEH-
CHIJIaX y HUX OOJIbIle YICHWKOB C KJIETKaMH, BOCIIPHHUMAIOIIUMHU Pa3TUYHbIC 3a-
naxy. Tak KaK y HUX HET OpYIUs 3alUThl OT YyXKUX IMUYEN U MYEJI-BOPOBOK - HKaJlo-
HOCHOTO ammaparta. [losTomy numib pabodre muessl BBITOJIHAIOT JAHHYIO (DYHKITHIO
— BEJIl U CTOPOXKEBYIO AesTeNbHOCTh. OHM CIOCOOHBI y3HaBaTh CBOMX M UYXHX, U
BITYCKAIOT B YJI€H TOJIBKO CBOMX CECTEP, KOTOPhIE OOBIYHO BO3BPAIIAIOTCS C MbLIb-
O B KOpP3MHOYKAaX, WJIM HEKTapoM B MeaoBoM 300uke. [locnme cropoxeBoit

ciyk0bl, ¢ 20 cyT Bo3pacTta, pabouue 0coOu COCTABISAIOT CaMyI0 MHOTOYHCICHHYIO
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KacTy — muen cOOpIIMIl HEKTapa, OCOOEHHO B MEpUOJ TJIaBHOro Menocoopa. Jlan-
HYI0 (YHKIUIO TPYTHEBBIE OCOOM BBINOJHATH HE MOTYT, BBUJIy OTPAaHMYEHHOCTH
o0béMa HEKTapHOTO MeINIoYKa — 300MKa H HE3HAYMTEIbHOW JIMHBI XO-
0otka[26,27,75,146,168].

Jpyras 4acTb BHE yJIbEBBIX padOUNX 0COOEH MEePEXOoaAT B pa3psl pa3BeIuuLl.
OTO0 camble OMBITHBIE U CaMble CTapIIue MO BO3pacTy myenbl. OHU CIIOCOOHBI pac-
NO03HAaBaTh LIBETYIIME MEJOHOCHI U BO3BPATUBILKCH B THE3/10, HA COTaxX, CBOeoOpas-
HbIMM MOOWJIM3ALIMOHHBIMU TaHLIAMH, HAIMpaBISIIOT CBOMX CECTEp Ha IPUHOC
HekTapa. TakuM 00pa3oM OHU COOMparOT KOPMOBBIE 3amachl Ha TEPUOJ 3U-
MoBk#[1,2,26,27,146,168].

VY cTaHOBJIEHO, YTO MPH BIPAIIMBAHUYU TPYTHEBBIX OCOOEH B MUEIUHBIX SYEH-
KaX B HUX Pa3BUBAIOTCS HENOJHOLEHHBIE, B YACTHOCTU TaK Ha3bIBAEMBIE «KAPIIUKO-
BbIE» 110 OMOMOP(OJIOTHUECKUM [TapaMeTpaM Mykckue ocoou. OTmeudaercs, 4To Ta-
KH€ MY>KCKHE OCOOM MpH TOCTHKEHUHU MyOepTaTHOro0 BO3pacTa UMEIOT MeHble 15-
18% cniepmaTto30110B, YEM y TPYTHEN BBIPALIEHHBIX C UCIIOJb30BAHUEM TPYTHEBBIX
cotoB. Cie10BaTeNbHO, BhIpAIIMBAHUE MYXCKHX 0COO€H B TPYTHEBBIX AUEHKaX, OT-
CTPOEHHBIX U3 TPYTHEBOM BOILMHBI, JaXKE MO0 CPABHEHUIO CO CTPOUTEIBHBIM COTOM,
BBITOJTHO JJIsI TTYEIMHOM ceMbu. [Ipu 3TOM BBIpalimBaeMbie My)Cckue ocoou ApIis
mellifera mellifera npuoOperaroT MOBHIIIEHHBIE MOTEHIIUK TI0 KOHKYPEHTOCIIOCO0-
HOCTH BO BpeMs OpayHOro BbLICTa Ha cnapuBanue [7-12, 105,106,116,117,119].

Berlle npencraBieHHbIE JaHHbIE TTOATBEPKIAIOTCA KOHIIEHTPALMEH a30TCo-
JIEpKAIMX BELIECTB, HAKAIUIMBAEMBIX B IPOLIECCE MHIWBUAYAIbHOIO Pa3BUTHS B
TeJe MYXKCKHUX 0COOel mepe BhIXOJIOM U3 SIYEUKH, IO CPAaBHEHHUIO C TAKOBBIM I10-
KazarejieM y pado4uXx IT4ell, OHO y TpyTHeH Ooubiie Ha 45%[7-12]. IIpu sTom 10 9
CYT BO3pacTa B UMaruHaJIbHON CTaJUU XKU3HU, COJIep:KaHue Oellka B X OpraHu3Me
yBenuuuBaeTcs Ha 45-49%. Nx HakoruieHHEe OCYIIECTBISETCS B JBYX CHCTEMax
TpyTHE. [lepBoe MecTo - 3TO TOpakce, rIe pa3BUBAIOTCSA MBILICYHbIE TKAHU JIETa-
TEJbHBIX MBIIIII, BTOPOE - B OPIOIIKE — MO MECTY HAXOXJICHHUS IOJIOBBIX Opra-

HoB[7,11,13,26]. Tem He MeHee HCCIIEI0BATENH [TOYEPKUBAIOT, YTO BHIPAIIMBAHNE
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TpyTHEH 0€3 muen-KOpMUIIEI] He CO3/1aeT UM OJIArONIPHUSTHBIE YCIOBUSIX IS Pa3BH-
THUS TaXKe K IPUMEPY, MYKYCHBIX )KeJie3, a y TPyTHEH, MOTyJaBIIkX B MPOIIECCE BhI-
pamyBaHus nepepaboTaHHYI0 MEAONEProBYyI0 KAIlWIly C YYaCTHEM IMUeI-KOPMH-
Jet, Hao0OpOT PEerucCTPUPOBAIH TMOBBIIMICHHE MYKYCHBIX OCJIKOB B IMEPBBIC ISThH
CeMb CYTOK MX u3Hu[26,47,83,143,146,168].

[MpomomxutensHOCTh Xu3HK y TpyTHEH ApPIS mellifera mellifera ouens n3-
MeHunBa[167-169]. C moHmKeHUEeM JICTHOM EATEIIbHOCTH, K OCCHHU, OHA YBEIIHYH-
BAETCs, a IETOM HA00OPOT YMEHBIIIACTCS, UTO CBA3AHO, BO-TICPBHIX, C BHIMIOJTHECHUEM
TEHETUYECKOr0 MpeJIHa3HaueHus, OCJIEe COBEPIICHUS aKTa ClIapuBaHUs cpasy Io-
rubarot[2,26]. [Ipu 3TOM MpHUCyTCTBHE B THE3/IE TPYTHEH OCEHBIO SBISICTCS BEPHBIM
KIMHUYECKUM MPU3HAKOM OTCYTCTBHS IMUEIUHON CaMKU B THE3/E, JTHOO0 MYeTnHas
MaTKa Her1o/iHas. M3 moHOIeHHOM ceMbH, T/Ie UMEETCsI OJIHA TIJI0/IHAs MaTKa U J10
30-35 TeIC. pabounx 0coOeH, mocie TJIaBHOTO MemocOopa CamIlOB U3TOHSIOT U3
rae3na. Otmevaercs, 4To pabouue MmYesbl paclo3HAOT TPYTHENH BEPOSTHEE BCErO

o 3amnaxy [60].

1.3 Ilpoaykiusi, mosydyaeMasi OT TpyTHEH U (haKTOPBI, BIUSIOIINE
Ha €0 KauecTBO

[TepBBIM ¥ OCHOBHBIM OHMOJOTHYECKUM TPOIYKTOM, MOJYIaeMbIM OT TPYT-
HEH, sIBIsIETCs criepMa. Y TOJIOBO3pENbIX caMiioB Maccoit 250-280 mr oObeM perpo-
JTyLUPYEMOIi criepMbl MoskeT konebatbes ot 1,4 no 1,7 mm®[8,53,54,167-169]. ITpu
5TOM €ro KaueCTBEHHBII MOKa3aTeb — 3TO KOJIMYECTBO crepmues B 1 Mmm>. Vera-
HOBJICHO YTO Ha JIAHHBIN MapamMeTp BIUSIOT MHOTO (DAaKTOPOB, HO CPEIM HUX TJIaB-
HBIMU SIBJISIFOTCSI TIOPO/THAS TPUHAICKHOCTD, YCIIOBHSI BRIPAIIIMBAHUS M ITOJTHOIICH-
HOE KOpMJIEHUE OyIyIIUX MYKCKUX 0COO€H B MUEIMHOM CeMbe B MPOIIECCE OHTOTe-
He3a. [Ipu 5ToM KauecTBO OIMI0JOTBOPSAEMBIX MUSTUHBIX MATOK MOXKET MTOHMKATHCS
npy nopakeHuW TpyTHe# Varroa destructor tak kak B JaHHOM Ciy4ae PerUCTpH-
PYIOT HU3KYIO TYCTOTa CIIEPMHEB B ISKYJATE. B pe3ynbrare maxke mocie criapuBa-
HUS CO MHOTMMH TPYTHAMH CEMSIIPUEMHHMK MYETUHBIX MATOK OyAeT TOJIbKO Ya-

CTH4YHO 3aIlOJIHCH JdaHHBbIM OMOJIOTMYECKUM MaTCpraIOM. v HCKOHANTITMOHHBIX
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TPYTHEH, BBIPAILICHHBIX HA ITYEJIMHOM COTE, 00bEM IoTydaeMoit criepmbl Ha 12-15%
MEHbIIIE, TT0 CPABHEHUIO C CaMIlaMU, BBIPAIIEHHBIMU Ha CIIEIIMAIBHO OTCTPOEHHBIX
TpyTHEBBIX cotax[8,167-169].

B uccnenosanusax I'ybaiinymnuna B.M., (2006); Mannamnosa A.I'., ['y0aii-
nymmHa B.M., (2009) noka3aHo «....NOJKOPMKH CBIBOPOTKOW T'MIPOJIM30BAHHOM,
00OTaIIeHHOH TaKTaTaMHU B KOMIUIEKCE ¢ MUKPOOHOIOTHYECKUM MpenapatoM Muk-
pPOBUTAM HJIA B COYETAHUU C MPOOMOTUKOM ANMHUK U MpOoUIAKTUKE BappoaTosa
npenaparoM Anu@uT, CTabUIM3UPYET CUCTEMBI OPraHU3Ma TPYTHEN B MMOCTIMOPH-
oHalbHOM OHTOTeHe3e» [51,101]. [Tpu 3TOM Kak OTMEUarOT aBTOPHI.... «Bbicokue
MoKa3aTeIn OMOJIOTHYECKUX U XO3SIICTBEHHO MOJIE3HBIX MMPU3HAKOB IPUXOIUTCS HA
OpauHblil Epro TPyTHEN Macca TpyTHeN yBennuuBaercs Ha 20,1 u 21,57 %, cyxas
Macca rnocie o0e3BokuBanus - Ha 11,24 u 16,16 %, macca penpoyKTUBHBIX Opra-
HoB (testis) —na 15,15 u 21,21%, o6bem 3skyisaTa —Ha 5,0 u 5,56 %, KOHIICHTpaIUs
IOJIOBBIX KIIETOK B 1 MM® —Ha 7,79 u 10,39 %» [51,101]. ITo pe3ynbraram SKCIEpH-
MEHTOB aBTOp PEKOMEHJIyeT 0OpaIliarh MpUCTaJIbHOE BHUMAaHUE Ha BOCIIPOU3BOI-
CTBO TPYTHEH yKa3bIBas «.... CTAOMIM3ALMI0 (PU3MOIOTMYECKUX MOKa3aTeneil, mna-
pamMeTpoB IKCTEphepa U UHTEPbepa TPYTHEHN B OHTOT€HE3€ U, 0COOEHHO K OpauHOMY
NEPUOAY MPOU3BOANTh HMHBEPTHUPOBAHHBIM CaXapHBIM CUPOTIOM C CBIBOPOTKOM TU/I-
POJIM30BaHHOW 00OTAIllEHHOM JIaKTaTaMHU B KOMIUIEKCE C rpenapatoM MUKpoBUTaM
(5 M1 Ha nUTp cupora), Wi ¢ 100aBICHUEM MHUKPOOUOJIOTHYECKOTO Mpernapara
Anunuk (1 r Ha UTp cupona), Ha (OHE MPOTUBOBAPPOATO3HOMN Tepanuu Anudu-
tom» [51,101].

IIpu BBIBOAE TPYTHEN U MOJIYYEHNUH OT HUX KAYECTBEHHON CEMEHHOU IIPOLYK-
IIUM OTMEUAIOT, YTO 37I€Ch JOJIKHBI OBITh COOTBETCTBYIOIINE YCIOBHUS U B THE3/I0-
BBIX rocTpoiikax. Tak Anaxuna E.A. cooOmiaer .... «I4elKu, IOCTPOCHHBIC 7S BBI-
BOJ/Ia TPYTHEW HA COTaX B KOJOJHBIX YIIbSIX U OOPTAX, UMEIOT OCTPHIN YTOJ IHA €€
ocHoBaHud B 97,04°, koTOpble OMHOTHUIIHBI 1O BBHICOTE U auameTpy - 15,97 u 6,85
MM, a pamouHoM mmuenoBoacTBe kak Apis mellifera mellifera, Tak u Apis mellifera
carpatica Ha MYETMHOM COTE — SYCHKHM MEHbIIE 10 BbICOTE U AuaMeTpy Ha 0,85 u

0,33 MM, yrou siueek - pazsepHyThIil - 132,0°. ITpu nocTpanBaHuu siueex Mo BhICOTE,
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JUaMETP UX OCTACTCSI YMEHBIIICHHBIM HE COOTBETCTBYIOIIMM MOJHOIIEHHOMY pa3BH-
TUIO TpyTHE#» [7-13]. BeneacTBue 3Toro uisk mosiydeHusl MOJHOIEHHBIX TPYTHEH
oToBckre muenuHble ceMbr kKak Apis mellifera mellifera, Tak m Apis mellifera car-
patica Hayayiu OCHAIaTh TPYTHEBOW BOINMHOW C YIJIOM OCHOBAHHS JIHA SIYCHKU B
110°[7-13]. 3mech ycTaHOBIJICHO, YTO KOJIMYSCTBO OTCTPOSHHBIX COTOB M3 TaKOW BO-
IIUHBI OBLTIO OOJIBIIIE KOHTPOJIBHOTO TTOKa3zaTess Ha 150%, a Ha poHE CTUMYTHPYIO-
e MOJKOPMKOM COAepIKallyl0 MOJOYHYI0 cMech HoHHM 2 ¢ mpeOnOTHKOM Ha
200,0%. IIpu >TOM 3TUM aBTOPOM YCTAHOBJCHO.... «BOCIpOM3BOACTBO TpyTHEH
muen Apis mellifera carpatica Ha oTCTpOEHHBIX W3 TAKOHW BOIIMHBI COTax M 0Opa-
00TKe MPOTUB BappoaTo3a npenapatoMm pymucat, Ha (JOHE CTUMYJIHPYIOIIUX TOJ-
KOPMOK, COJIEpKaIllnX TOPMOHAIBHBIC TIpenapaThl ATTMPOH W TOHAJIOTPOIIUH CITO-
COOCTBYIOT POKJICHUIO CaMIIOB, MPEBOCXOUBIIUX TPYTHEH KOHTPOJIBHOU TPYIIITHI
B CYTOYHOM BO3pacTe no xuBor Macce B 1,32-1,34 paza, B 0J10BO3pEJIOM BO3pacCTe
- B 1,29-1,3 pa3a; mo o6semy remonumdsl 1,1-1,17 paza u 1,36-1,6 paza; mo oobemy
CIIEpMBI B ITOJI0BO3peioM Bo3pacte - 1,49-1,7 pazau 1,41-1,62 paza, 1o KOJIUIECTBY
MIOJIOBBIX KJIETOK B 3sKyJsATe — 2,73-3,37 paza u 3,16-3,84 pasza, COOTBETCTBEHHOY
[7-13]. CaenoBatesbHO, I TOIYYCHUS BBICOKOTO KayecTBa M OOJIBIIOTO 00beMa
ciepmbl TpyTHe# kak Apis mellifera mellifera, tax u Apis mellifera carpatica neo6-
XOJIMMO WX BBIPAIMBATH C MCIIOJIH30BAHUEM BOCKOBBIX ITOCTPOCK, M B YACTHOCTH
COTOB, COCTAaBJISIFOIIME THE3/I0, C yIJOM JTHA OCHOBAHMS SUCUKH, COOTBETCTBYIO-
IIero NpupoaHoMy oopasmy [7-13,79,81,93,117].

VY4eT mapaMeTpoB apXUTEKTOHUKH SYEEK COTa B OCOOCHHOCTH HA TPYTHEBBIX
COTax, OTCTPOEHHBIX U3 BOIIMHBI HOBOT'O TTOKOJICHUS B MPOIECCE MHIUBHUIYATHLHOTO
pa3BHUTHS TPYTHEBBIX 0COOCH, MO3BOJISET BhIpaluBaTh camioB Apis mellifera mel-
lifera ¢ moctaTOYHBIM ypOBHEM B OpraHu3Me OCIIKOB, JHMIUIOB U yriieBoAoB. [Ipu
HTOM KaK IMOKa3bIBAIOT JJaHHBIC MIPEICTaBICHHbBIC B padoTrax [7-13,79,81,93,117] ...
«HCTIOJB30BAHUE COTOB, COOTBETCTBYIOUIUX MPUPOTHOMY OOpa3Ily MO3BOJISIET BbI-
pammBaTh KOHAUIIMOHHBIX TPYTHEH ¢ OMOPECYpPCHBIM MOTEHIIMAIOM CIIOCOOCTBYIO-
MM MaKCUMAJIbHOMY MPOSIBIICHUIO XO3SHCTBEHHO IMOJIE3HBIX MPU3HAKOB, OCO-

OEHHO IPU MOJKOPMKE C MEIOBOM CHITOM B KOMIUIEKCE C MOJIOUHOM cMechio « HaHHU
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2 ¢ ipeOUOTUKOMY. 31IECh Y TPYTHEBBIX 0COOCH perUCTPHUPOBAITT MAKCUMATBLHO pa3-
BUTBHIC CENTHI B CEMEHHHKAX OOECIECUMBAIONINE BHIPAOOTKY OOJBIIOr0 0O0bema
CIIEPMBI C BRICOKOI KOHIIEHTpAIHEH CIIEpPMATO30HIOB, YTO COMPOBOKAAIOCH BHICO-
KUM YPOBHEM aMHHOKHUCJIOT MPOJIMHA, JIN3UHA, THPO3UHA, THCTUANHA U TpUnTohana
B remosmmde» [8,12,13,93,94].

B npyrux riccienoBaHusX MO BEIpAIMBaHUIO paHHUX TpyTHew Apis mellifera

mellifera ¢ ucrnosp30BaHNEM MOJICPHU3UPOBAHHON BOCKOBOH BOIIIMHBI OTMEUYACTCH,

. «3IIECh TAKXKE BAXXHO OCYIIECTBIICHHE BETEPUHAPHBIX MEPOIPHSITUN MPOTUB
kiema Varroa destructor ¢ mpenaparom ¢pymucad Ha (OHE CTUMYIHPYIOIIUX O~
KOPMOK € FOpMOHaJbHBIM IpenaparoM Anupoit (ananor 9K/IK) uim ronapotpo-
TMHA 00CCIICYNBAIOIINX TIOJTHOIICHHOE Pa3BUTHUE U MOSIBIICHUE KOHJIUIIMOHHBIX CaM-
IIOB Ha COTax. B CyTOYHOM BO3pacTe OHU MPEBOCXOIWIN CBOMX OpaTheB U3 KOH-
TPOJBHON TPYMIIBI IO KUBOM Macce Ha 25,3-34,0%, B 14- 28 cyTo4HOM BO3pacTe
(myGepTanTHble camiibl) - Ha 19,0-25,6%; no o6bemy remonumbsl — Ha 10-15,4%;
o 00beMy criepMbl B TI0JI0BO3pesioM Bo3pacte (12-21 cytok) - Ha 35,7-45,8%, no
KOJIMYECTBY CIIEPMATO30MI0B B 1 MM° — 65,8-69,3%» [7-12].

Bele n3noskeHHOE 00CTOSITETLCTBO OCOOCHHO BaXKHO MPH YHCTOIIOPOJTHOM
pa3BeneHur MeaoHocHBIX muen Apis mellifera mellifera ns BeiiencHuUsS TUHMA.
[Ipu 3TOM B CrieIMATM3UPOBAHHBIX JIMHUAX, U B YACTHOCTU B OTIIOBCKHX CEMbSIX HE
TOJILKO Macca TPYTHEH yBEIIMYUBACTCS, HO TAK)KE YIyUIIAlOTCS KaYeCTBCHHBIC Xa-
PaKTEPUCTHUKH ISKYJISITA — CIIEPMBI. 3/1€Ch B IIEPBYIO OYEPElb PErHCTPUPYETCS YBe-
ar4YeHust 00beMa CIIEPMBI U KOJIMYECTBA CIIEPMATO30MI0B B dAKYJISITEe. ITO OIpeie-
JSIET Ka4eCTBO CIIapMBAHUS TPYTHEH C MYETUHBIMU MaTkaMu[167-169].

Y CTaHOBJIEHO, YTO BBIpAIllMBaHUE TPYTHEBOro pacruona y Apis mellifera
mellifera sBisieTcst BEpHBIM KJIMHUYECKMM MPU3HAKOM HAJIUYHS TOCTATOYHOIO KO-
JMYeCcTBa OSIIKOBOTO U YTJICBOJIHOTO KOpMa B THE3/¢ MICTMHON ceMbu. OOHapyxe-
HUE MyCThIX TPYTHEBBIX siUeeK B pasrap ce3oHa kak y muein Apis mellifera mellifera,
tak 1 Apis mellifera carpatica ciy>kuT TPEeBOXKHBIM CUTHAJIOM O HEOCTATOYHOCTH
OMMCaHHBIX BBINIE KOPMOB. McciemoBaTeny MOKa3bIBAIOT, YTO JAHHBIM BHJ pac-

IJ10J1a 9YBCTBHUTCIICH TCMIICPATYPHBIM IICPCIIaaM. OnTuManbHBIM AUAaIrIa3oHoM
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JaHHOTO MoKa3aress spisercs 34,2-35,4°C[7-13,26,36, 51,101,142].

B Ouomornyeckom ImiaHe perucTpaliis MOSBICHHS TPYTHEBOIO paciuioja B
rae3ne MeaoHocHbix aen Apis mellifera mellifera, rmaBubril 1 BepHBIA pU3HAK O
TOTOBHOCTH CEMBbH K Pa3MHOKEHHIO, IIPH KOTOPOM BBIPAIIUBACTCS OOJIBIIIOE KOJIH-
YEeCTBO TPYTHEH. B TEXHOIIOTMYECKOM IIJIaHE ATO MO3BOJIACT ITUSITHHBIE CEMBH HMC-
I10JIb30BaTh B ITPOU3BOJICTBE HOBOT'O MPOAYKTa — TOMOTE€HATA TPYTHEBBIX JINYMHOK,
KOTOPBIH SABIIIeTCS (PU3HOIOTHYECKH (OMOIOTHYCCKUI) aKTUBHBIM IPOIYKTOM, HC-
MOJIb3YEMBbIM B KadeCcTBE IHUIM W OHOJOTHYECKH aKTHBHOW no0aBku[26,36,
93,94,142].

13 BceX pU3NOIOTHYCCKU aKTHBHBIX MPOJTYKTOB ITYEIIOBOJICTBA ITOTYyYaeMOTO
oT poaa ApIS MeHee BCeX M3YYCH M OXapaKTEPH30BaH KaueCTBEHHBIMH ITOKa3aTe-
JSIMH PACIUION TPYTHEBbIX TuunHOK Kak Apis mellifera mellifera, tak u Apis mellif-
era carpatica. lanHbpIéi BUJT (PU3MOJIOTHYCCKH aKTHBHOTO MPOAYKTa, B YaCTHOCTH
TPYTHEBBIA PaCIUIOJ ONPEICICHHOr0 Bo3pacTa B Poccuy Havaau MCIOJIB30BaTh B
MOJIYYCHHUH ITACThI M MTOPOIIKA — Ha3bIBAEMOT0 TOMOTCHATOM TPYTHEBBIX JIMYUHOK
(I'TJI) [36, 93,94,142].

O TepaneBTHyecKoM 3 (PeKTe TPYTHEBBIX JIUUHMHOK B HAPOIHON HETPaIHIIH-
OHHOM MEJUIIMHE U3BECTHO C 3Moxu AuHacTuu Munb (Kuraii, 14 cronetue Haien
9pbl). B HacTosIee BpeMs B 3TOM CTpaHe Ha OCHOBE TPYTHEBBIX JIMYMHOK KUTAM-
CKoM BockoBo# mmuesnbl Apis indica paspaborano psif jgekapets U BAJ] ¢ umMMyHOMO-
TyIUpYyIONMME cBoricTBamu [36, 93,94,142].

B oteuecTBeHHOM anuTepanuu TpyTHeBOH paciuton muen Apis mellifera mel-
lifera, cpaBHHTEIBHO HEAABHO OBLT PEKOMEHIO0BAH TJIaBHBIM BPAYOM KIIMHUYECCKOM
obsiacTHOM O0JbHUIIBI T. Bomorabsr D.A. JlyasHckuM, 3aTeM ObLIHA BBITIOJTHEHBI UC-
CJICIOBaHMsI HAIIPaBJICHHBIC HAa Pa3pabOTKy TEXHOJIOTHH IPOM3BOJCTBA U pa3pa-
ootke BA/Jl Ha ux ocHoBe [36, 93,94,142]. Vike 10 3TOro 00 3TOM MPOIYKTE MUEIIO-
BOJCTBA BBICKA3BIBAJIUCH IIPEAIMOJIOKEHUS O 0JIarOTBOPHOM BO3JCHCTBHH 3TOTO
POAYKTa Ha OPTaHN3M YeJIOBEKa, JTA0OPATOPHBIX KUBOTHBIX, ITYEIT  CBUHEH. TpyT-
HEBbIC JTUYMHKH MHOT'HE HAPOJbl MUPa YIOTPEOJIAIOT B MHUIIY, U OHU SBJISIOTCS O/I-

HUM U3 U3BICKAaHHBIX HAIMOHATBHBIX Omrof. [lo BeickassBanuto [Ipoxonsr U.A. u
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JOPYTHX aBTOPOB ... «BAJ] Ha OCHOBE TPYTHEBBIX JUUMHOK Kak muesn Apis mellifera
mellifera, rak u Apis mellifera carpatica roToBslii K MoeIaHNIO cpa3y MOCIIE TEXHO-
JIOTUYECKOTO ITUKJIA TIPOU3BOJICTBA CTaJ JTNODUIN3UPOBAHHBIN MTOPOIIOK «ATHIIAp-
HID» 00J1aaroIIni JIedeOHO- IpoUIaKTHIeCKMMH cBocTBamuy» [36, 93,94,142].
HccnenoBarensimu nokasaHo, uto bA/l B popme nopomka u3z I'TJI obagaer ummy-
HOMOTYJIUPYIOIITUM, TOHU3UPYIOIINM, TPOTHBOOIYXO0JIEBBIM, TE€POIMPOTEKTOPHBIM
neiicrBueM. MccnenoBaTeny yka3bplBaloT, YTO MPH MCIIOIb30BaHUK mmuest ApIs mel-
lifera carpatica B romorenare TpyTHEBBIX JIMYMHOK YBEIIMYMBACTCS BBIXOJ OEJIKA.
Koppekiust BaarHa U 1u3uHa B opranuzme muaen Apis mellifera carpatica ocodenno
B 3UMHHH TTEPUO]T CIOCOOCTBYET aKTHBHOMY BBIPAIIMBAHHIO PACIIIIO/A TYCTUHBIX U
TPYTHEBBIX 0c00O€i B BeceHHui nepuon [36, 93,94,137,138,142].

Oneprernueckas neHHocTh ['TJI 240-285 kkan Ha 100 r. JaHHBI OPOIYKT
obJazaet BoICOKOM (hochaTazHOM aKTUBHOCTHIO. [Ipy ’TOM aKTUBHOCTH IIEIOYHOM
docdarassl ['TJI B cpaBHEHHH ¢ MATOYHBIM MOJIOYKOM Ha MOPSAOK BHIIIE, a HEOP-
ranudeckoro ¢ocdopa - B 2,34 pasza. [locnegnuit HeoOXoauM i1 00pa3oBaHUS
AT®, sHeprust KOTOPOro UCMOIb3YETCS B pa3HbIX Mpoueccax OMOCUHTE3a KIIETOK, a
Tak)ke TpH 3a00JICBaHUSX, CBA3AHHBIX C HapylieHUsIMUA ¢ocdaTazHOro oOMeHa,
sHepreTryeckux mpoieccos [36, 93,94,142]. [Ipu sTom BeIsiBNeHHBIC B [ TJI Bete-
CTBa UTPAIOT BAKHYIO POJIb KaK B OKHUCIIUTEIILHO- BOCCTAHOBUTEIBHBIX MPOIIECCAX,
TaK ¥ HEOOXOIUMBI ISl POCTa U HOPMAJIBHOU JKU3HEAESITEIIbHOCTH YeJIOBEKa U Op-
raiu3Ma >KMBOTHBIX. ClieToBaTEIbHO, OJJHUM M3 OCHOBHBIX TTOKa3aTelield KauyecTBa
MIPOIYKTOB MYEIOBOICTBA, B TOM unciie u [ TJI saBisieTcst ux Onogornyeckasi akTHB-
HOCTh, KOTOpasi HEJIOCTATOYHO M3y4eHa U TPeOyeT 3HAUUTEIIbHBIX HAYUYHBIX HCCIIC-
noBanuii. Kak mokaspIBarOT UcciieqoBaHus Onosiorunueckass aktTuBHocTh 1 TJI 3aBu-
CHUT OT Bo3pacTa InuuHOK. Eciu OpaTh He3amnedyaTaHHble TUYMHKH, 0 7-TO JTHS, TO
CBOMCTBA TAHHOTO TIPOIYKTa OYAYT CXOXKH C MATOYHBIM MOJIOYKOM. ECii rOTOBHTH
TPYTHEBOE MOJIOUKO U3 3all€UYaTaHHbIX COTOB, U3BATHIX U3 rHe3/1a Ha 10-12 neHs, B
Hel OyzieT comepxkaTcst OoJIbIiee KOJTMYECTBO €CTECTBEHHBIX TOPMOHOB. [okazaHo,
YTO TPYTHEBBIC IMYMHKU MeOHOCHBIX mues kak Apis mellifera mellifera, tax u Apis

mellifera carpatica comepxat MeHbIIIee KOJIMYESCTBO HEHACBIICHHBIX COCIUHEHUH,
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O YeM CBHJICTEIBCTBYET MOKA3aTEIh OKUCIIEMOCTH, KOPPEIUPYIOUIUN ¢ MEHBIITIM
KOJIMYECTBOM JICIICHOBBIX KHCIIOT, KOTOPBIC COJIEPIKATCS B INYMHKAX B OCHOBHOM B
CBSI3aHHOM COCTOSIHHH, B BUIC 3(OHUPOB ¢ MUPHUCTHHOBOM, TAJIBMHUTHHOBOM, CTEApH-
HOBOU U Apyrumu kuciotamiu [36, 93,94,142].

BripammBanue tpyraerr Apis mellifera mellifera xax Opuio yxazano Bwimie
OCYIIECTBIISIETCS] IPU BBICOKOM YPOBHE B KOPMOBOM OayiaHce OCITKOBBIX WHTPEIU-
eHToB. [Ipu paHHeM BOCIPOM3BOJCTBE TPYTHEH 00S3aTEIBHBIM yCIOBHEM CUHTA-
€TCsl MPOBEJACHUE MOJKOPMOK MPOOMOTUKAMHM, a TaKKe ¢ OCIKOBBIMHU JI0OaBKaMu
MYeTUHBIX ceMed. Tak, Hampumep, POOMOTUYECKHI BETEPUHAPHBINA IMpernapar
CyOTtunuc-C —1cnoap3yeMblii B )KUBOTHOBOJICTBE CO3/IJaHHBIA Ha OCHOBE OEJIKOB
Bacillus subtillis (cennas manouka), MpakTHKYIOT I YCHIJICHUSI POCTAa U Pa3BUTHS
MYEITUHBIX CEMEH 1MOCie 3UMHETO OCTabJIeH!s, a TAKKe MPUMEHSIOT €€ IS CTUMY-
JISIUM MMMYHHOM cucTeMbl. [Ipu 3TOM mpernapat sSBIISSICh €CTECTBECHHBIM aHTaro-
HUCTOM YCIJIOBHO-TTATOTEHHBIX MUKPOOPTaHU3MOB, B OCOOCHHOCTH YHTEPOITaTOTCH-
HBIX, Takux kak E. coli, Proteus, Staphylococcus crnepkuBaet ux passutue. s
HOpMAaJIM3aI[MH THUINEBAPCHUS COJICPIKUT JOMOTHUTEIbHBIC HCTOYHUKHY MTUIICBAPH-
TENBHBIX (PEPMEHTOB aMUJIO-TUITIA3HOU TPYTITIHI.

CoBpeMeHHBIH apceHall MOJIKOPMOK OY€Hb 3HAUYUTEINICH, TEM HEe MEHee 37eCh
B BOCIPOM3BOJICTBE TpyTHEH Kak y muesn Apis mellifera mellifera, Tak u y Apis mel-
lifera carpatica HeoOX0AMMO HCIOJB30BATh JO0ABKH JBYX HarpaBiicHHH. [1epBbii
JUIS CTUMYJISILIAY BBIPAIIUBAHKS TPYTHEBOTO PACILIOAA, a BTOPOH sl mpoduiak-
TUKH OT Kjema Varroa destructor. Ilpuyem caMku JaHHOTO KJIela OTAA0T OOJIbIIIee
npeAnoYTeHUE apa3uTUPOBAHHIO Ha TPYTHEBOM paciuioze kak muesi Apis mellifera
mellifera, rak u Apis mellifera carpatica[11,22,23,36,41,48].

YcraHosieHo, uro inunHku TpyTHen Apis mellifera mellifera k momenty 3a-
NICYaThIBAHUS TIPH BOCIIPOM3BOJICTBE B 3JI0POBBIX CEMbSX JOKHBI UMETh JKUBYIO
Maccy B nipeenax ot 360 no 425 mr. Eciu ceMbH NOpakeHbl BAPPOATO30M JKHUBAs
Macca TPYTHEBBIX JIMYUHOK OBICTPO HAYMHAETCS TOHMKATHCS. DTO MPOMCXOIUT
BBHIy TOT'O YTO CAMKH KJIEI[a Bappoa M MOSIBIIAIONIECECS OT HEE TOTOMCTBO MPOKa-

JibIBasA KYTHUKYJIY BbICACBIBAIOT FGMOJII/IMbe AJIs1 CBOCTO IIMTAHUS U PA3BUTUS, YTO



34

MPUBOJUT K MOTEPE MACChl TUUMHOK TpyTHEH Ha 35-45%. [yt npoduinakTUKu Bap-
poaTo3a MUENUHBIX ceMel MPUMEHSIOT mpemnapaThl pyMucan, 6aiiBopos, OHUMHH,
Bappoajie3, aMMIIoJ, 3korou u apyrue [69,71,84,90,91,96,98,]. CymHocTb aelicTBHS
JIAHHBIX MIPENapaToB COCTOUT B TOM, YTO MOCJI€ KOHTAKTa C MMYEJIaMU UX JAEHCTBYIO-
M€ BEIIECTBA NOMNAJAI0T B KEITYJOUYHO-KAIIEYHBIA TPAKT. 3aTEM OHHU MOCTYHAIOT
B remosinM(y, MOCIIETHSS BhIcachIBaeTes KiemneM Varroa destructor, kotopoe oxa-
3bIBAET Ha HUX HEPBHOIAPATIUTUYECKOE ICVCTBUE U KIICIIN OCHIIIAIOTCS Ha JTOBYIIIKU
YCTAaHOBJICHHOE Ha JIHE yJbs. IIpy 3TOM 3aKienieBaHHOCTh MOHUXKAETCS OYEHb
OBICTPO M CEMBbHU MPOJOHKAIOT HapaluBaTh paciuiof. OJHAKO, KICIU YCIEBaIOT
OKa3bIBaTh MAPa3UTHUYECKOE IECUCTBHUE, IPU KOTOPOM >KHBasi Macca U HUHTEPbEPHBIE
napameTpbl TPYTHEBBIX JIMYMHOK U B3POCIBIX 0CO0OEH MOHMKAIOTCA. BhIxogom u3
JTAHHOM CUTYallMM SIBJISIETCS NMPUMEHEHUE CTUMYJIUPYIOIIUX MOJAKOPMOK C OEJIKO-
BbIMU J100aBKaMH. [Tpr 3TOM B CTUMYIIHPYIONIUE TOAKOPMKH MOKHO TOOABIISITH Be-
TE€pUHAPHBIE MPEMAPAThI, OKA3bIBAIOIINE BO3/ICUCTBUE HE TOJBKO OT MHBA3UOHHBIX
Oosie3Hel, u B yacTHOCTH Kitenier Varroa destructor[20,125], Ho Takxe mpOTHUB WH-
(GeKIMOHHbIX  OOJe3HeW  BO30YIUTENSIMU  KOTOPBIX  SBIISIFOTCSA ~ MHUKPOOBI
[110,111,123], rpudku [124], Bupycs! [4,21,22,126], 0AHOKIETOUHBIC MapPa3UThI
[130].

JlanHble BO30yauTENN OCHa0IAI0T OpraHU3M HE TOJBKO MUYe U TPYTHEH, HO
U ux TuarHOK. CreoBaTeNbHo, 3/16Ch HEOOXO0IMMO MPOBOJIUTH CTUMYJISIIUIO KOH-
KPETHBIX CUCTEM OpraHM3Ma U B TUYMHOYHOM CTAJIUU Pa3BUTHS TPYTHEBBIX 0COOEH,
0c000 yJemnsis BHUMAaHHEe MMMYHHON U BOCIIPOM3BOJUTEILHON CUCTEMaM, a TaKKe
HAKOIJICHUIO KUBOM Macchl. KOHTPOIb JIMYMHOYHON CTaUM Pa3BUTHsI, B OCOOCH-
HOCTH TPYTHEBBIX 0cOOci muen poma ApIS, BEI3BAHO TEM, YTO Napa3UTUPOBAHHE
Kiemieii Varroa destructor, a takxe coueTaHHOE TCUCHUE UHBA3HOHHBIX U BUPYCHBIX
3a00J1eBaHUIN BBI3BIBAET HE TOJILKO OTCTABAaHME CAMIIOB 0 HAKOIUJICHUIO >KUBOU
Macchl, HO Ha ()OHE WX, MHOTHE MY>KCKHE OCOOM JOCTUTHYB ITyOEpPTaTHOTO BO3-
pacTa, OCTaroTcsl 0€3 CriepMbl, KOTOPBIMH JIOJKHBI HATIOJTHATHCS UX CEMEHHBIC Y-
3pIpbku [60,61]. [Tpu 3TOM eciiu 3aHUMAThCS MOJTyYEHUEM TOMOT€HATa TPYTHEBBIX

JUYHUHOK HEOOXOIMMO UMETh TOJHOIIEHHBIX TUYMHOK 8 — 11 cyTouHOTO BO3pacTa,
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TaK KaK B JIaHHBIKM BO3pacTHOU nepuoj coctas I TJI modyTu HanmoMuHAET MaTOYHOE
MoJ104Kk0[36,142]. DT0 yKa3bIBacT, 4TO B aKTUBHBIN CE30H C HAYaJIOM OTKJIAJIKH He-
OTUTOIOTBOPEHHBIX SIHI] MTYSITHHBIC (OTIOBCKHE) CEMBbH JIOJDKHBI IMOTYy4YaTh IO-
KOPMKH, YTOOBI B XUMHYECKOM IIJIaHE COCTaB Teja JIMYMHOK TI0 COCTaBy HE OTJIH-
YaJicsl OT CEKpeTa TJIOTOYHBIX Keje3 KOTOPBIMH paboduue 0coOu, KOPMST JTHIUHOK
JIO 3aIlcYaThIBAHMS.

B 31011 cBSI3M MTOAKOPMKH, J1aBa€MbI€ CEMbSIM, Ha4aJId 00oramaTh MpoOHOTH-
xamu [8,28,50,97,98,123,125,130,141], muHepaibHbIMH g00aBkamu[96,99,173-
176], amunokucnoramu[81,116,118,126,133,134,177], npeconotukamu[16-19,179].
MHorue ucciie1oBaTeNH BITOJTHE OMPABIaHHO HAYaIl TPUMEHSATH MOJIOYHBIE CMECH,
WCITOJIB3yeMbIC JUIsl TPYIHBIX JETeH, OCOOCHHO TPYAHO IEePEBAPUBAIOIINX JIAK-
T03y[165,166]. B cocTaB HEKOTOPHIX MOJOYHBIX CMeCEi BBOIAT U IPCOUOTHKH, YTO
OYEHBb BKHO JIJIS TTUIICBAPEHUS TAKE Y TUIUHOK, IIPU KOTOPOM aKTHBHOE Pa3MHO-

KCHUC HOpMO(l)JIOpI)I IMOBBIIIACT YCBOCHUC ITUTATCIIbHBIX BCIUICCTB KOPMa.

1.4 TIpo6buoTrku, MpeOUOTUKHN U CHHOUOTUKH U UX BIUSIHUE HA OPTaHU3M Me-

JOHOCHBIX ITYCJI

OpranusM mues noJBEp>KeH BO3ACHCTBUIO Pa3IMUHBIX (PAKTOPOB OKpYyXkKaro-
HIeH cpepl U MUIIEBBIX JOOABOK, YTO MOKET BIUATH HA UX 37I0POBBE, MPOIYKTHB-
HOCTb U YCTOWYUBOCTH K 00JIe3HsM. B mocienHue roapl akTUBHO U3ydaroTcs pas-
JMYHbIE HATypaJbHbIE U UCKYCCTBEHHbIE JOOABKU ISl YIIyUILICHUS 310pPOBbS MYEl,
TaKkHhe Kak MPOOUOTHKH, TPEONOTHKH 1 MUKpoBoopociu [13, 15-19, 139-143, 192,
197].

B Ouonorudeckom miane npoOUOTHKU, TPEOUOTUKH U CHHOMOTHKHU — 3TO Be-
IECTBA, HANpPABIICEHHBIE HA TMOJJCPXKKY M BOCCTAHOBJIEHHE MHKPOOMOTHI Opra-
HU3Ma, BJIMAIOIIME HA UMMYHHYIO, MUIIEBAPUTEIbHYI0O U METa0OINYECKYIO CH-
CTEMBI )KUBOTHBIX. Tak, MpeOUOTHKHU ¥ MPOOUOTUKH IIUPOKO MUCTIOIB3YIOTCS B ITUe-
JIOBOACTBE ISl MOJJCPKKA M BOCCTAHOBJICHHS MUKpOOHOMa KHILIEYHHKA ITYEll,

YKpEIUICHUS] MMMYHHUTETA U MTOBBILICHUS YCTOMYMBOCTH K ratoreHam[47, 49-51, 66,
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67,121-127, 197]. [loguepKuBaeTcs, 4TO y IM4e MPOOUOTUKH MOTYT YIy4ILATh 3/10-
POBbE KUIIEUHONH MHUKPOOUOTHI, CIIOCOOCTBYSI CHUKEHHUIO YPOBHS MMaTOI'€HOB U TO-
BBIIIICHUIO YCTOMYMBOCTH K Ooje3HsM. Hampumep, no6asinenne Lactobacillus spp.
B KOPM IT4YeJI CHUKAET BJIMUSIHUE KUIIEUHbIX WH(MEKIMH, BbI3BAHHBIX MaTOTEHHBIMU
MUKpOOpraHu3mMamu, Takumu kak Nosema ceranae. lccienoBaHus mnokaszaiu
[67,97,98,115], yto npoomotuk «CyoTmmuc-C» 00Jagal0T aHTUMHKPOOHBIMHU H
dbepMeHTaTUBHBIMU CcBOWcTBaMU. [IpMeHeHue 3Toro npenapara Ha MYEIUHBIX ce-
MBSIX TTIOMOTAET YKPETUTh UMMYHHUTET, YIIYUIIATh MUKPOOUOTY KHUIIICUHHKA, TIOBHI-
CUTh YCBOSIEMOCTh MUTATEIbHBIX BEIIECTB U CHU3UTh PUCK 3a0oseBanuit. Mcnoms-
3oBanue «Cyotunuc-Cy» nepeq riaBHBIM MeJ0COOPOM CIIOCOOCTBYET MOBBILICHHUIO
MIPOYKTUBHOCTH CEMEH, a Mepe]] 3MMOBKONW — YIIYUIICHHIO MX BBIKUBAEMOCTH B
HEOJIaronpusITHBIX yCJIOBUSIX. B yHKIIMOHATEHOM OTHOIIIEHUH TAHHBIN TPOOUOTHK
yIIydinaeT o01ee COCTOSHUE 3I0POBbS BCEX WICHOB IMYEIIMHOTO THE3/a B YIIbE, yBe-
JUYUBAET MPOIOKUTEILHOCTD KU3HU Pab0YMX IMUEI U CTOCOOCTBYET MOBBIIIEHUIO
uX MpOAyKTUBHOCTU. bonee cOamaHcupoBaHHass MUKPO(IIOpa MO3BOJISET MUeIam
0osee 3ppexTUBHO TIepepadaThIBaTh MUILY W 3alUINATHCA OT WHpeknuii[121-127,
192, 197]. B T0 ke BpeMs TPeOHOTUKH — MPEICTABIISIOT COOOH He IepeBapruBacMbIe
KOMITOHEHTHI ITHIIH, KOTOPBIE CTUMYIHPYIOT POCT U aKTUBHOCTD ITOJIC3HBIX MUKPO-
OpPraHU3MOB B KHIIIEUHUKE. B oTiudme oT mpoOHOTHKOB, MPEONOTHUKH HE COIepKaT
KHUBBIX OAKTEpHUH, a CO3IAI0OT YCIOBU IS uX pocta [139-143, 205-210].

B »TOil cBsI3W Takxke OONBIION MHTEpPEC MPEACTABISAET MOJIOYHAs CMECh
"Houuu 2 ¢ mpebuotukoM", conepikaiiasi K03b€ MOJIOKO M MPEeOUOTHKH, U TTPOOHO-
tryeckuii mpenapat «Cyotunuc-C» Ha ocHOBe kUBbIX OakTepuii Bacillus subtilis.
O1u O0aKTepuu CIOCOOHBI CUHTE3UPOBATH (DEPMEHTHI M1 AHTUMUKPOOHBIE BEUIECTBA,
KOTOPBIE YIyUIIalOT COCTOSIHUE KHUIIICUHUKA MY, MPEIOTBPAIIAIOT pa3BUTHE 00-
JIe3HEH, TaKWX KaK aMEpPUKAHCKUM THUJEl. B KullleuHrKe OHU HEOOXOAUMBI U
BKHBI TEM, YTO TOBBIMIAIOT KOJOHU3AIUOHHYIO PE3UCTEHTHOCTH HOPMODIIOPHI,
YIIy4IIIat0T YCBOSHUS MTUTATEIIbHBIX BEIIECTB KOPMa, CHHTE3a BUTAMUHOB U 3aIITUTHI

OT IaToreHoB. B Toxe BpEMs1 Hpe6I/IOTI/IKI/I, COACPIKAIIUCCS B MOJIOYHOHU CMECH
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"Hounau 2 ¢ npeOuoTuKOM", CIOCOOCTBYIOT POCTY U aKTHUBU3AIIUU TOJIE3HBIX MUK-
poopraHn3MoB. BiisHuE Ha MUEl 3aKI0YaeTCs B MOAAEPKKE KUIIIEYHOTO MUKPO-
OMOMa, YTO MOBBIIIAET YCTOMYMBOCTh K HEOIArONPHUITHBIM YCIOBHSIM U CHUKAET
3a0oseBaeMocTh. CoueTaHue NpeOUOTUKOB C KO3bUM MOJIOKOM MOYKET OBITh MOJIe3-
HBIM JUTS ITYEJT, YBETMYUBAsI HX YCTOMYUBOCTH K cTpeccaM u mHpeknusam[121-127,
205-210].

Tak no gaHHBIM aBTOPOB [ ] MoJouHas cMech «HanHu 2 ¢ mpeOuoTHKOM» CO-
JiepKalllee B CBOEM COCTAaBE KO3b€ MOJIOKO M NMPEOMOTHKH, YJIyYIlaao 3JA0POBBS
4esl, HOpMaIU30BaJI0 U CTAOMIM3UPOBAJIO KUIIEYHbIH MUKpoOHoM. Ee ncnonb3o-
BaHHE Iepe/] INIABHBIM ME0COOPOM ITOMOTajIo MOBBICUTh YCTOMYMBOCTD MUETUHBIX
cemMel K 3a00JieBaHUSIM paciuiofa, MOBbIIATa uX cuily Ha 25-35%. BceneacrtBue
3TOr0 MCCIIEA0BATENN PEKOMEHAYIOT IPUMEHSIOT €€ 3a 3—4 Heenu 10 Hayalla Ipo-
JTYKTUBHOTO MeAocOopa, 100aBisis B caxapHblid cuporn B npornopuuu 10 r «Hauuu
2» Ha | nutp cupoma, ckapmirBas HeOobUMH TopuusimMu (200-300 mut) uepes
J€Hb. DTO CTUMYJIMPOBAJIO PA3BUTHUE ITYEIHHBIX CEMEN MPOSBIISBIIETOCS MTOBBIIICH-
HbIM B 3-4 pa3a BbIpalllUBaHUEM pacCIUIONa, YAy4dllalo MUKPOOMOTY KHUIICYHHKA
m4esl U COCTOSIHUE TOPaKaJlbHOM MYCKyJaTypbl K HHTEHCUBHOMY cOOpY HEKTapa.
[Ipu 3TOM neTHast MenocoOupaTeabHasi aKTUBHOCTh MUYEIMHBIX CEMEN yBEeITUYNBa-
nack 10 35%, 1o CpaBHEHUIO ¢ KOHTPOJIBHOM IPYNIION, T/I€ IPUMEHSIIN YUCTBIN ca-
xapHbli cupon. B ¢dusmonornueckom miiane ucrnoib3oBanue «Hiraam 2 ¢ ipedbuo-
TUKOM» CIIOCOOCTBYET YBEJIMUYEHUIO MPOIOJKUTENLHOCTH )KU3HU pabodMX Myen Ha
7-9%, momoraer pabounm ocoOsiM Oosiee A (PeKTUBHO TiepepadaThiBaTh KOPM H
Jydllle IEPEHOCUTh HEOIaronpusiTHbIE YCIOBUS, TaAKUE KaK PE3KHe U3MEHEHHS T10-
rOJIbl WJIM TIOBBILLICHHAs HAarpy3Ka B Mepuo Meaocoopa.

Jpyrum HanboJsiee ucciieyeMbIM MPeONOTUKOM SIBIISIETCS UHYJIMH, KOTOPBIN
MOMOTAET YJIYYIIUTh COCTOSIHUE 3/I0POBbSI KMILIEYHUKA MTYEJl, TOBBIIIAET UX YCTOM-
YUBOCTb K MATOr€HAM U CHUXAET YPOBEHb 3aboneBaemoctu. [lpu sTom Gopmupye-
Mas 6oJiee 370poBasi MUKPOOHOTA MOBBIIIAET YPOBEHb YCBOSIEMOCTH KOPMOB U, CO-

OTBCTCTBCHHO, BJIMACT HA IPOAYKTHBHOCTDb IMYCIHMHBIX ceMeu IIpru COACPKaHUU B
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YIIbSIX Pa3IMYHbIX cucTteM. Kpome Toro, mpeOMOTUKN MOMOTalOT CHUKATh HETaTHUB-
HbI€ TIOCJICJICTBUS MPUMEHEHHS] aHTUOMOTHUKOB, KOTOPhIE MOTYT pa3pylliaTh ecTe-
CTBEHHYI0 MUKpoduiopy muen [121-127, 205-210].

B nocnennue 20 neT akTUBHO M3Y4aeTCsl BIUSHUE KUBON B3BECHU XJIOPEILIbI
— u3 mramma MukpoBoiopocieit Chlorella vulgaris bin koTopast n3BecTHa CBOUMHU
OMOJIOTHYECKH aKTUBHBIMU CBOMCTBAMU U JCHCTBHEM Ha BCE CUCTEMBI OPraHU3MA.
B 6uonorunueckom otHomenuu xjaopesuia (Chlorella vulgaris bin) — 310 MUKpOBO-
JI0POCITh, U3BECTHASI CBOMM BBICOKUM COJIEpKaHHEM Oellka, BATAMHUHOB, MUHEPAJIOB
Y aHTUOKCHUJIAHTOB. XJIOpeJlia COIEPKUT XJIOPO(UILL, KOTOPBII CIIOCOOCTBYET Jie-
TOKCUKAIIMW OpTaHN3Ma 1 YITy4IIeHNI0 OOMEHHBIX IIPOIIECCOB. BBeneHme Xmopemis
B PAITMOH IMYEJT MOKET MOJIOKUTEIHHO BIIMATH Ha MX 3JI0POBBE, MOBHITIAST UMMYHH-
TET U YCTOMYMBOCTH K 3a00JIeBaHUSIM. BUOIOrHYeCKr aKTUBHBIE BEIIECTBA, COEP-
XKaluecs B XJIOpeJlie, TaKKe CIOCOOHBI CTUMYJIHUPOBATH POCT U Pa3BUTHE IYET,
yJIy4IIaTh YCBOCHUE MUTATENbHBIX BemecTB [121-127, 205-208]. Hauunath nos-
KOPMKY HCCJIEIOBAaTEIN PEKOMEHAYIOT 3a 3—4 HeJeNu 0 Hadaja riIaBHOTO Meo-
coopa. CaxapHblil CHPOII ¢ XJIOpeJUIoN naroT myenam 1-2 pasa B Heaemto. s kax-
noi cembu toctatouno 200-300 mut cupomna Ha ogHY TOAKOPMKY. ITogkopMKy mipo-
BOJISIT B BEUEpHEE BPeMsl, YTOOBI n30exKaTh BOZMOKHOTO BOSHUKHOBEHHSI BOPOBCTBA
cpenu mued.

HccnenoBaTenu ykas3blBaloOT, UTO (PU3HOIOTMUECKOE BO3/IEHCTBUE XJIOPEILIbI
Ha OPTaHM3M 3aKIJII0YAETCs B TOM, YTO OHA COJEPKUT OMOJOTHYECKH aKTUBHBIC Be-
IeCTBa, OEJIKU U HE3aMEHUMbIE aMUHOKHCIIOTHI, KOTOPbIE CIIOCOOCTBYIOT YCKOPEH-
HOMY Pa3BUTHIO PACIUIONA, M B YACTHOCTH YBEIMUCHUIO KOJTMYECTBA MTEYaTHOTO pac-
IUI0/Ia B THE3/IE B 5-7 pas, 4To OCOOCHHO BaXKHO B mepuon menocbopa[122]. Ipu
HTOM OHA TaKXE Y9aCTBYET B JCTOKCUKAIINH U YIIYUIIICHHE YTICBOTHOTO, OETTKOBOTO
U KUPOBOTO OOMEHA, OCYIIECTBIIsIS OunIIaromuii 9pQeKT, BHIBOIAS U3 OpraHu3Ma
TYeJT TOKCUHBI. JTO MIOMOTAET IMuejiaM JIYUIIe CIIPaBISATHCS C MOBBIICHHON (pru3mo-

JIOTUYECKON HArpy3Koi, B OCOOCHHOCTH IMUes COOPIIHI] HEKTapa BO BPeMsl MeJ0-
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coopa. [Ipu 3TOM ypoBeHb Harpy3Kud HEKTApHOro 300MKa, MO CPABHEHHUIO C KOH-
TPOJILHOM TPYMION, KOTOPBIX MOJKAPMIIMBAIIM CaXapHbIM CHUpPONIOM 0e3 J00aBKU
XJIOPEJUIbL, MOBBIIIAETCA 10 65-75 MT (B KOHTPOJIE OH cOocTaBisieT 57-60 mr).

WccnegoBanus Moka3pIBalOT, YTO MCIOJIB30BAHUE XJIOPEIUIbl CLIOCOOCTBYET
MOBBIIMICHUIO BEDKHBAEMOCTH TTYEIT U YIIYUIICHHIO UX PEPOTYKTHBHBIX CIIOCOOHO-
creii[140-143]. 3a cueT BBICOKOTO COJCP)KaHHUS aHTHOKCHJIAHTOB XJIOpeJla 3allu-
H[aeT M4esl OT OKUCIUTEIBLHOTO CTpecca, KOTOPBIM YacTo SBISETCS CIEACTBUEM He-
OylaronpusTHBIX (PaKTOPOB OKpyXkarolieit cpenbl. Ee ucnonszoBanue 3a 45 nHeit 10
IJIaBHOTO MeA0cOopa yBENMYMBAET YUCICHHOCTh pabounx ocobeit 10 75-85 Thic.
IIT. UHTEPhEPHBIC TIOKA3aTeN KOTOPBIX (CoAepKaHue Oelka, )Kupa, TIIMKOTeHa) CO-
OTBETCTBYIOT K BHITIOJTHEHHIO MHTEHCUBHOM pabOTHI B ITEPHO/I TIIABHOTO MEI0CO0Pa,
0COOEHHO C JIUTIOBBIM TUIIOM B3TKa[92].

B nmocnennue roapl MMUPOKOE pacmpoOCTpaHEHHUE MOTYYHIIO UCIIONIb30BAHKE B
YKUBOTHOBOJICTBE U BETEPUHAPHON MPAKTUKE CHHOMOTUKOB — MIPEICTABIISIFOIINX CO-
0010 KOMOMHAIINIO TTPOOMOTHKOB M MPEOMOTHKOB, KOTOpBIE NEHCTBYIOT CHUHEp-
r'U4YHO, 00ecrieunBasi MaKCUMAJIbHBIN MOJIOKUTENbHBIN A ekt a1t opranusma. Hc-
CJIEIOBATEISIMU YCTAHOBJICHO, YTO MMPUMEHEHNE CUHOMOTHKOB B KOPME MU TTOKa-
3aJ10 erie 0oJiee BRIpaKCHHBIC MOJOKUTEIbHBIC A ()EKTHI, YeM HCTIOIB30BaHHUE MTPO-
OMOTHUKOB WJIM NMPEOUOTUKOB MO OTAEIbHOCTH. CHHOMOTHKM CIIOCOOCTBYIOT OoJiee
(b (HEKTUBHOMY BOCCTAHOBIICHUIO KUIIEYHOW MUKPODIOPHI, MOBBIIIAIOT YCTOWYH-
BOCTh IMUe] K 3a00JIeBaHMSIM, BKIIOYAs HO3E€MaTO3 M BappoaTo3, U YMEHBIIAIOT
CMepTHOCTh pabounx muen. CuHOMoTHYeCKUE T0OAaBKHU TAKXKE YIyUlIatOT KAa4eCTBO
MeZla ¥ MMPOAYKTUBHOCTh KaXJ0M IMMUEIIMHOW CEMbU HE3aBUCHUMO OT MOPOIHOU MpPHU-
HAJUIE)KHOCTH, TTOCKOJIbKY 3710pOBasi MUKPOOMOTa CIIOCOOCTBYET JIydIllel mepepa-
0oTke HekTapa u mbUTbLbI[102,103, 205-210].

OO1iee 3aKiI0ueHHE.

Takum 06pa3om, UCTIOIH30BAHUE TPOOUOTHUECKUX U TPEOUOTUIECKUX 100a-
BOK, TakuWxX Kak cmech "HoHHU 2 ¢ mpeduoTukoM" U MpoOMOTHYECKUH mperapaT

Cy0tunuc-C, a Takxke 100aBiIeHHEe MUKPOBOAOPOCIEH XJIOPEIbl B PALMOH MYel
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MOJKET OKa3aTh OJIArONPHUATHOE BO3JCHCTBUE HA UX 370poBhe. [IpednoTuky u mpo-
OMOTHKY TOIJEPKUBAIOT MUKPOQIIOPY KHUIIIEYHHUKA, YITydIlas MUAIEBAPCHUE U M-
MYHHTET, TOTJIa KaK XJIOpesia ClocOOCTBYET JETOKCUKAIMK U YIY4IICHUIO MEeTa-
6omm3ma. CoueTaHne ITHX KOMIIOHEHTOB MOYKET MOBBICUTh YCTOMYHUBOCTH IMUEN K
naToreHaM U yJIy4IIUTh UX 00Iee COCTOSHUE, YTO JeTaeT TaKue J00aBKU MepCIieK-
TUBHBIMH B ITYENIOBOJICTBE. B TO ke BpeMst MbI CYMTAaEM, YTO YCBOSIEMOCTb KOpMa
(muium) OyJeT TOIBKO MOBBIMIATELCS, €CITH B HEW MEHBIIIE TPYTHO YCBOSIEMOTO anb(ha
1 ka3enHa, a conepxkanue pochHoaMIUAHBIX 00pa30BaHUM, HYKJIEOTUIOB, HE3aMe-
HUMBIX aMUHOKHUCJIOT, PACTUTEIBHBIX MACEI U MUIIEBBIX BOJIOKOH, HA000POT, Oy1eT
B JIOCTAaTKe /IS pOCTa M Pa3BUTHS TPYTHEBBIX 0COOEH HA JTMYUHOYHOMN CTaJUU OH-
ToreHesa. B HacTosiiee Bpems TakuM TpeOOBaHUSAM COOTBETCTBYET MOJOYHAs
cmech HoHHM 2 ¢ mnpeOMOTHKOM, NPOU3BOAMMBI Ha OCHOBE KO3bETO MO-
noka[117,122,165,166]. Takxe 6eaK0BbIM J00OaBKaM HOBOI'O IIOKOJIEHUS MOYKHO OT-
HECTH KHUBYIO B3BeCh Xjopeuibl (ZKBX), KoTopyro mpou3BosAT B OOJIBIINX KOJTUYE-
CTBax MCHOJB3ys mTamMMm MukpoBojopocierr Chlorella vulgaris bin, ¢ ncnons3oBa-
HUEM HCKYCCTBEHHOT'O OCBECINECHHUS M pacTBopa yriekucioro raza[l5-19,92,]. Ilo
XUMHUYECKOMY COCTaBY JaHHBIN BUJ OEIKOBOM JOOABKM OUYE€Hb OJM30K MUEITHHOMY
MOJIOUKY, KOTOPBIM BBIKAPMIIMBAIOT MUYENIBI KOPMUJIUIIBI IBYX BUJIOB CTa3 B CEMbE
MEIOHOCHBIX ITYeJT — IMYUHOK IMYESTUHBIX 0co0el u TpyTHeBbIX[102]. B cBsi3u ¢ BbI-
[IEU3JI0’KEHHBIM MBI OOpaTHJIM BHUMaHKE Ha JaHHYIO OEIKOBYIO 100aBKY, KOTOPBIN
M0 COCTaBY XOPOIIIO BIIUCHIBAETCS B MOAKOPMKY IMTUEIIMHBIX CEMEH B aKTUBHBIN Ce-
30H BBIpAIIUBAHUS TPYTHEBOTO PacIUIOfa.

OnHaKo HEIOCTAaTKOM TEXHOJIOTMH BOCIPOM3BOACTBA TPYTHEBOTO PAcCILIoNa
JUTSL TIOJYYeHUs ChIphsi Tpon3BoACTBY [ TJI sBisIeTCsl Kak MCMOIb30BaHUE MTUEITH-
HBIX, a TAK’)KE€ TPYTHEBBIX COTOB, OTCTPOSHHBIX M3 TPYTHEBOM BOIIUHBI, C THAMET-
poM sueiiku 6,8-7,0 MM. IIpu 3TOM Kak MmuenuHbIE, TAK U TPYTHEBBIE COTHI IO YTy
JTHAa OCHOBAHHUS S'Y€EK HE COOTBETCTBYIOT MIPUPOAHOMY 00pasiy. Benenctsue sToro
00BEM TPYTHEBOM STYCUKH €CITU OH OTCTPOCH Ha TYEIIMHOM COTe MeHbIe Ha 34-39%,
a Ha TpyTHeBOM — Ha 30-37%. [7,8,11]. [Ipou3BoanMas BO BceM MHUPE BOIIHHA IS

OTCTpOﬁKH KaK IMYCIMHBIX COTOB, TAK M TPYTHCBLBIX MMCCT YIroJl JHA OCHOBAHMUA
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sueek 130-140°, a mo mpupoiHOMY 00pasily 3TOT yroj JOJKEH ObITh B Ipeaesiax
95-110°. B Poccuu co3nana yHUKalbHAs TEXHOJOTHS MPOU3BOACTBA BOIIMHBI KaK
JUISL OTCTPOMKH COTOB C MUETUMHBIMU SYEHKAMH, TaK U TPYTHEBBIMH, KOTOpPbHIE MO
napamMeTpaM yJIadyHO BIKMCHIBAIOTCS TPeOOBaHUSIM MPUPOJHOTrO oOpasma (cTaH-
napta)[92,93,106]. BeneactBue 3TOro HaMu MPOBEACHBI AKCTIEPUMEHTHI 110 MOJTyde-
HUIO TOMOI'€HaTa TPYTHEBBIX JTUYMHOK HCIIOJIb30BAHUEM COTOB, OTCTPOCHHBIX W3
BOIIMHBI HOBOT'O MOKOJICHHUSI, U YCTAHOBJICHUSI KAYECTBEHHBIX XapaKTEPUCTUK J1aH-
HOTO MPOAYKTa Ha (JOHE CTUMYJIUPYIOUIUX MOJAKOPMOK C OCJIKOBBIMU JOOABKaMH,
TaKMMH KaK MOJIOUHasi cMech HaHHM 2 ¢ TpeOUOTUKOM, KUBasi B3BECH XJIOPEIUIbI U3

mramma mukpoBogopocieir Chlorella vulgaris bin u mpo6uornka Cyorumuc — C.
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I'maa 2. COBCTBEHHBIE NCCJIEJOBAHUA

2.1 MarepuaJj 1 METOAUKA UCCIeT0BAHUI

OnpITHl 0 TEME UCCEPTAIMU MPOBOJUINCH B YCIOBUSX Y4€OHO-OIMBITHOM
naceku W Jraboparopuii kadeapbl akBaKyJIbTypbl U muenoBoacTBa PIAY-MCXA
nMmenu K. A. Tumupssena.

B nepBoii cepun 0nbITOB IPOBOAWIA OCEHHEE HapalllUBaHUE ITYel, COOPKY
rHE3/a C TPYTHEBBIMU COTAMU HA 3UMOBKY M M3y4ajd MOKA3aTeNu, 00yclaBiuBa-
IOIIME 3UMOCTOMKOCTh MUENMHBIX ceMel. HapamuyBaHue Cuibl MUENMHBIX CeMEn
MpEAHA3HAYEHHBIX B KAYE€CTBE OTLHOBCKUX CEMEU MO0 BBIKAPMIIMBAHUIO TPYTHEBOIO
pacIuiojia, B HOBOM BECEHHEM CE€30HE, HauuHaIM ¢ § aBrycra. [[is ombITOB ObUIH
Mo00paHbl MUYEIUHBIE CEMbH Maccoil 2,8 Kr, KOJMYECTBO MEYATHOTO pacIuioja
ObLT0 B mIpenenax 156-160 coTen sueek, MueInHbIle MaTKU B Bo3pacTe 18 mecsIies,
COCTOSIHUE TJIOTOUHBIX KeJie3, OIEHEHHBIX 1Mo MeToauke ['ecca konebanach B mpe-
nenax 3,45-3,50 Gama, a coctossHuE XHUpoBoro tena - 3,25-3,30 Gamra (cxema
ompITa B Ta0i. 1). O6mmas cxema uccieaoBaHui NpecTaBieHa Ha puc. 2.1, a 1o ce-
PHSM OIBITOB B Tabiauiax 1-2.

OOBEKTOM HCCIEeIOBAHUS SBJISUIUCH MMUETHHBIC CEMbU KapIaTCKOW MOPOJIBI,
coJiepkaiuecst B 16 —TM paMOYHBIX JIesKakaxX, Ha paMKu pazmepom 435*300mm u
cucremsl Jlanana-bnarra ¢ aHaJOTMYHBIMU pa3MepaMu PaMKHU.

CocTrosiHME CUJIbI MUETTMHBIX CEMEW YCTaHABIMBAIM BU3YyalbHO, B YJIOUKaX C
IIEPEBOJIOM Ha MacCy y4uThiBas, 4To B 1-i1 ynouke 300 r muen. CocTossHUE KUPO-
BOI'0 T€JIa U TJIOTOYHBIX KeJe3 onpeaessum no A.Maypuuuo (1954) u I'eccy (1965).
Maccy pabouunx ocoOel, Tpex JHEBHBIX JIUUYNHOK U YPOBHS COJIEPKAHUS MOJIOUKA B
AYeKax ONpeAessiii B3BEIIMBAHHUEM Ha TOPCUOHHBIX Becax ¢ TOUHOCThIO J10 0,00
€AUHULL.

JInHaMUKy MeYaTHOro pacmiiofa paboymx ocoOell W TPYTHEBBIX/MYKCKUX
0coOeil B KOHTPOJBHOM M OMBITHBIX CEMbSIX OMPENEISIIN PaMKOW-CETKOM, CO

CTOpOHaMH KBajpara 5*5 cM.
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Bausiaue CTUMYJIMPYIOIIUX TOAKOPMOK U COTOB U3 yCOBeleeHCTBOBaHHOfl BOIIMHBI HA BOC-
IMPOU3BOJCTBO U OMOJIOTHYECKHE MOKa3aTenn TPYTHEBBIX JIUYHHOK

'

OcenHee HapalMBaHUE TYET B OTLIOBCKUX CEMbsIX Ha (POHE CTUMYIUPYIOUINX MOAKOPMOK

/ v ['pymmst v \

1-s1, caxapHbIit 2-1, CC + Cy0- 3-1, CC + xxuBas 4-g, CC + Hennu 2
cupor (CC) tuimnc-C B3BEChH XJIOPEJLIbI ¢ IpeOHOTHKOM

y y y

I/I3yqaeMLIe IIOKa3aTcJin: Macca CEMbHU U pa60‘lI/IX T4aciI; HﬁHCHOCKOCTB MAaToOK U BbIpalllUuBa-
HHUC paciiioga, CTCIICHb PA3BUTOCTH I'NTIOTOYHBIX KEJIC3 U )KMUPOBOI'O TCJIa

Bnusinue cioco0oB ¢hopMupoBaHus rHE3/ia ¢ UCIIOIb30BaHUEM TPYTHEBBIX COTOB Ha Ka4eCTBO
3UMOBKH OTIIOBCKHX ceMel Ha (DOHE CTUMYIHMPYIOIIUX TTOJIKOPMOK

/\

C6opka rue3na B opme 60po/ibl JIBycTOpOHHSs cOOpKa rHe3ia

v v v

CTpouTenbCTBO TPYTHEBBIX COTOB OTLOBCKMMU MYEIUHBIMU CEMbSIMU IIPU UCIIOJIB30BAaHUU BO-
muHbI ¢ a yriaoM B 130° u 110° Ha poHe cTUMYNnHUPYIOMKX TOJKOPMOK

/ BapuaHThl HOI[KOPMN

Caxapubiii cupor (CC) Menosoe coito (MC)

CC+npobuotuk CyoTunuc-C MC+mpoouoTtuk Cyotummc-C

CC+ xuBas B3Bech xsiopesuibl (ZKBX) MC+ xuBas B3Bech xJyiopesisl (JKBX)
CC+HbsHHH 2 ¢ mpeOHOTHKOM MC+HbHHH 2 ¢ npeOnoTHKOM

\ 4 ¢

bronoruueckne nokasaresy JMYNHOK TPYTHEN ITPH BBIPAILIMBAHNN HA TUEITMHOM COTE, CTPOU-
TEIbHON paMKe, U OTCTPOEHHBIX TPYTHEBBIX coTax ¢ a yriioM B 130° u 110° Ha ¢poHe cTtumymnu-
PYIOLUX MOAKOPMOK

' v v v

1-s1, caxapHbIi cH- 2-s1, CC + Cy6- 3-1, CC + xuBas 4-g, CC + Hennu 2
pom (CC) tunmc-C B3BEChH XJIOPEILIbI C MPEeONOTUKOM
v v v v

Bbixoa romorenara TpyTHEBBIX JIMYMHOK, OMOJIOTUYECKHUI U TEXHOJIOTMYECKUN MOTeHIIHaN OT-
LIOBCKUX ceMel IPH BBIPALIMBAHUHU TPYTHEBBIX JTUUMHOK HA MUETHUHBIX COTaX, CTPOUTEIbHOM
paMKe ¥ OTCTPOEHHBIX TPYTHEBBIX cOoTax ¢ a yriaom oT 130° o 110-109° u crumynupyromux

MOJIKOPMOK C OEJIKOBBIMU 100aBKaMU. DKOHOMHUYECKOE 0OOCHOBAHUE PE3YJIbTaTOB UCCIIEI0BA-

HUH

Puc. 2.1. O0Owmas cxema uccien0BaHu
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Tabmuma 1

Cxewma omnsITa o OCCHHCMY HapallMBaHHUIO CHUJIbI ceMen

I'pynmer, N=10
[Tokazarenu 1-4, 2-s1, CC+ 3-1 CC+ 4-5 CC +
caxapHbIi Cy6tunuc-C XJiopesia Houuu 2 ¢
cupor (CC) peOUOTHKOM
Macca muenmHbIX 1
CceMEM, KT 2
3
ITo 300 mn
Siie mpolyKTUBHOCTh CaMOK CC. wenes ITo 300 mn
K 3-My yuery na 4.09, To 300 w1 CC, ’ I1)5 CC, uepes
= CHb
llegaTHblil pacILIOA B ), 3a TPH yepes JIeHb, 15 AICHD, JieHb, 15 pa3 ¢
a3 ¢ J0-
IOCNCAHNX y1CTa, KBapaToB ITo 300 mu1, | pa3 c mobasie- p a n00aBJIEHUEM
Macca muenuHbIX 1 OaBlICHHEM .
. yepes IeHb, | HHUEM MpoOHo- . MOJIOYHOH
oco0eil, MT: 2 JKUBOH
3 15 pa3 tuka CyoTH- cMecu Hennu
Co 1 B3BECH XJIO- | 5
CreneHp pa3BUTHUS TIIO- 1 jme- L 1o Ar pessr 100 C PeONOTH-
TOYHBIX KeJIe3, OalIbl: 2 Ha 1 11 cupora. KoM 5T Ha 1
i Ha 10 11
3 cupona
cupora.
Crenensp pa3Butus xupo- |1
BOTO TeJIa, OaJIbI 2
3

[Tpumeuanue. | - moka3aTenu B Havaje onbITOB Ha 08 aBrycra; 2 - Ipu MOCTAHOBKE B 3UMY

Ha 11 Hos10ps1; 3 — Ha 24 mapTa.

CxeMa ombITa IO M3YYEHHUIO 3UMOCTOMKOCTH TIPH JIBYX BapHaHTaX COOPKH

rac3aa € UCII0JIb30BAaHUCM TPYTHCBBIX COTOB

['pymimsr

ITokazarenu 06GCH6‘~II/IBaIOHII/IC 3UMOCTONKOCTh

COopka rae3na B popme 00poabl ¢ 2-Msl TPYTHEBBIMU COTOPAMKAaMH B LIEHTPE ¢ KOPMOM
o 3,5 KT B Kax 0l

1. CC — KOHTpOIIb,

2. CC + Cybrunuc-C

3. CC + xnopenna

4. CC + HpoHHH 2

CoxpaHHOCTb cemeit, %

Pacxon kopMoB Ha | yi. muen, kr
Ocnabnenue cemei, yinodex

VYposens Str. Faseium B kumeunuke, IgKOE/r
Kanosas Harpyska, 24.111, mr

JIBycTOpoHHSIs1 cOOpKa THE3/1a C 2-MsI TPYTHEBBIMU COTOPAMKaMH B IIEHTPE ¢ KOPMOM
mo 1,6 kr B Kaxaoi

1. CC — KOHTpOJIB,

2. CC + Cybrumnuc-C

3. CC + xnopemnna

4. CC + HoHuu 2

CoxpanHocTb cemeil, %

Pacxon kopMoB Ha | yin. muen, kr
Ocnabnenue ceMe, ynouek

VYposens Str. Faseium B kumeunuke, IgKOE/r
Kanosas narpyska, 24.111, mr
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Ta0Omuma 2

N3ydeHune CTpOUTENBCTBA TPYTHEBBIX COTOB OTL{OBCKMMU ITYEIIMHBIMUA CEMBSMU
U3 BOIIMHBI C Pa3HBIM A yTJIOM Ha (POHE CTUMYTUPYIOIIIX

I'pynmer 1 a yron
. BapuaHTbI OIKOPMOK [Toka3zarenn
BOIIIMHEI,
1-s, 130 caxapubiM cuponiom CC |  menoBo# ceitoit MC
2-51,130° CC+ CybTtumuc-C MC+Cy6Tunuc-C
3-51, 130° CC+XBX MC+XBX Otcrpoeno co-
4-q, 130° CC+HboHHu 2 MC+H»snHu 2 TOB U3 TPYTHE-
5-1, 110° CC MC BOM BOILMHBI,
6-s1, 110° CC+Cybtumuc-C MC+Cy6tunuc-C LIT.
7-s, 110° CC+XBX MC+XBX
8-1, 110° CC+HbpuHuu 2 MC+H»HHH 2

OHpCIICJIGHI/Ie OMOJIOTMYECKHUX TTOKa3aTeJIeH ITUEIMHBIX CEMEH C paSHOﬁ apxu-
TEKTOHUKOM OCHOBAHMSI AHa A4YCCK COTOB HUCIIOJIb3YCMBIX B ITPOU3BOACTBC

romMoresgara TpyTHCBBIX JIMYNHOK

I'pynna u ucnosp3oBaH-

HBIW BUJ MIOJIKOPMKH

Bup cora u a yron qHa ocHOBaHHS stueiku, N=25

4enu- TPyT- CTPOUTENb- TPYTHEBBIN COT
HEIN HEBLIHU Has paMKa W3 HOBOH BOIIMHEI
130° 130° 109° 110°

1. CC — koHTpONIb

2. CC + Cybrunuc-C

3. CC + XKXBX

HIOJIC U aBI'yCTC.

4. CC + HpoHHuH 2

Hccnenyemsle nokazarenu: CopepkaHue MUETMHOTO MOJIOYKA U
Macca 3-X CyTOYHBIX JIMYMHOK;
Macca 7-, 8-,10-, 11-CyTOYHBIX TPYTHEBBIX JINYHHOK;
KonnuecTBo BbIpalimBaeMbIX TPYTHEBBIX JINUMHOK §-11cyTou-
HOTO BO3pacTa M UX Macca Ha 1 coTe, Ha BCeX COTax B MIOHE,

Brixomx 00611eit Macchl TPYTHEBBIX JIMUMHOK JJISI TIPOM3BOJICTBA
roOMOreHaTa TPYTHEBBIX JINUUHOK;
YpoBEeHb HE3aMEHUMBIX U 3aMEHUMBIX AMUHOKHCIIOT.

CpenHecyTOUHYyI0 SIMIIEHOCKOCTh IMUYEIMHBIX MAaTOK IO pabouuM MYesiam

paccuuThiBa)IU MO (GOpMYIIe, UCTIOJIb3YsI JaHHBIE COIEPKAHUS IEYATHOTO PaCIIoa:

Mcp.=n*100/12; Te N — KOIMYECTBO KBAJAPATOB Ha KOHKPETHBIN CPOK, urciio 100

— 3TO KOJIMYECTBO SAYE€EK B OJHOM KBajpare; 12 — KOIMYECTBO NHEH HAXOXKICHUS

pabouux ocoOell B 3ameyaTaHHOM COCTOSIHMM, a TPYTHEBOro pacruiojga - Mcp.=

n*75/15; rme N — KOJIWYECTBO KBAJPAaTOB Ha KOHKPETHBIA CPOK, YHUCIO 75 — 3TO
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KOJIMYECTBO S4YEEK B OJHOM KBajpare; 15 — KOJIMYECTBO [HEH HaXOXKIECHUS
TPYTHEBBIX 0COOEH B 3arieUaTaHHOM COCTOSIHUU.

Cuia cemMell MEIOHOCHBIX ITYeJT KaK OMOJIOTMYECKON M XO34iCTBEHHOU €1u-
HUI[Bl 3aBUCUT OT POXKAECHMs U rudenu muén. HauMmeHblyro cuily MMEIOT CEMbU
1IOCJIE 3UMOBKH 32 CYET OTX0J1a YaCTH MYEN 3uMoil. OnpeieeHue CUiIbl MYETUHBIX
ceMel MPOBOJMIIN BU3YaJIbHO B YTPEHHHUE UM BEUYEPHUE YAChI, KOI/Ia OTCYTCTBYET
A€t muén, a 3aTeM MEPEeBOAMIN B KUJIOTPAMMBbI, YUYUTHIBas, YTO B OJHOM YJIOUKe
Haxoautcs 300 1 muen. Jlns omnpeneneHuss Macchl, OOIIETO a30Ta, KHUpa,
OJTHOJAHEBHBIX TPYTHEH IOJy4Yaldd IIyTEM IOMEIIEHHs 3peioro paciuiofa B
U30JISITOP paMOYHbIA. Maccy muesn onpenessiii B3BEIIMBAHUEM Ha aHATUTUYECKUX
Becax. [{ns onpenenenus JIETHOM aKTUBHOCTU pabOUYMX MUEN B OTLIOBCKUX CEMbSX
BbIIETSUIM 2-3 yibsl pa3HbIX HOMEPOB, B OIpPENEIEHHBIA NMEpHOJ BpEMEHM (Kak
npaBuioO, B YTpEHHHUE dackl). BanoBoil cOop Mena YCTaHABIMBAIH IyTEM
B3BCUIMBAaHNs, OTKAYaHHOI'O M OCTAaBJIEHHOTO B TrHe3le meaa. Maccy MenoBoro
300MKa C COJIEPKUMBIM H3MEpSJIM IMyTeM MpernapupoBaHus U B3BEHIMBAHMS Ha
TopcuoHHbIX Becax BT-500. Oty paboTy mpoBOAMIM OJHOBPEMEHHO BO BCEX
UCCJIEYEMBIX ITYETUHBIX CEMBSX.

Tak Kak NMpPaKTHYECKHM HEBO3MOXHO BO BPEMS MHTEHCHMBHOIO JIETA IMYEI
ONPEJEIUTh KOJIMYECTBO BBUICTAIOIIMX WM MPUJIETAIONIMX B YJEH MYell, JETHYIO
aKTUBHOCTb OINPEAEIISIN PU MOMOIIM BUACOKAMEPHI, PUKCUPYS U300pakeHUE 110
BPEMEHHU, a 3aTE€M B 3aMEJICHHOM PEKHUME NMPOCMATpHUBasi Ha TEJIEIKPAHE.

Omnpenenenue coepkaHusi U COCTaBa aMUHOKHCIIOT B TeMOJUMQE Mue Mpo-
BOJWJIM COTJIAaCHO OOmenpuHATON Mmetoauke. HaBecky obpasma 50 mr (pasmep
HABECKH 3aBUCHUT OT COZEpKaHus Oelka), B3ATYIO Ha aHAJTUTUYECKUX BECAX C TOY-
HOCTBIO JI0 YETBEPTOrO 3HAKA, TIOMENIAIA B XUMUYECKH YHCTYIO CYXYIO aMITyJly, J10-
oasisun 10 M1 6 H. HC1 (06bem kucnotel paccuutal Ha 50 mr). [1pu BeiOOpe HaBe-
COK UCXOJMJIHU U3 TOro, 4Tto 1 Mmr 6enka cogepxut 0,3 — 1 UMOJIb OTAEIBHBIX aMU-
Hokucnor. 6 H# HC1 nmo6Gamnsiercs B 200 kpatrHoMm u30biTke. [locie mpomyBku

OBICTPO 3amanBajId aMIyJly, MPEABAPUTENILHO TUIOTHO 3aKPhIB aMITyJly MPOOKOH.
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[ToaroToByieHHbIE TAKUM 00pa30M 3alassHHbIEC aMITyJIbl CTABUIIA Ha TUAPOIIN3,
B cymmibHbIN mkad npu temneparype 105°C, na 24 yaca. [locne 24 — yacoBoro
TUAPOJIN3A COAEPKUMOE KOJIMYECTBEHHO MEPEHOCHIIN B BBIIAPUTENBHYIO YAIIKy U
CTaBWJIM Ha BOJSIHYIO OaHio nipu Temrepartype He Boiiie 50 - 60°C. [locne Bimapu-
BaHMs IEPBOro 00BbEMa MHOTOKPAaTHO AOOABISIM MO 5 MJ JUCTUUIMPOBAHHOMN
BOJIbI, K&Kl pa3 Beinapusas ee. [Ipouenypa moBTopsuiach 10 HEUTPAIbHON peak-
MU Ha JJakMycoBoil Oymare. Cyxoil OCTaTOK B YalllKe MCIIOJIb30BAIM ISl aHAIN3a
amMuHOKuUCH0T. Onpenenenue Gppakinud CBOOOAHBIX aMUHOKHACIOT TPOBOIUIIM Ha aB-
TOMAaTUYECKOM aMUHOKHUCIIOTHOM aHalln3aTrope B MKMoJIb/a (cuctema CH), akkpe-
nutoBaHHoU MccnenoBarenbekoil maboparopuu Kadeapbl akBaKyJIbTYpPhl U ITYENI0-
BosictBa PTAY-MCXA nmenu K.A. TumupsizeBa mapku Elite Lachrom VWR Hita-
chi.

Pacimimpenue ruesia mUeauMHBIX CEMEH B IMPOLIECCE OMBITOB MPOU3BOIUIM
paMKaMH ¢ BOILIMHOM B COOTBETCTBHE CO CXEMOM OIBITOB. Bomuny ¢ a yriiom B 110°
MOJIy4yajau Ha JIMHUM [0 IPOU3BOJICTBY BOIIMHBI «Maprapute — 1», kotopas ycra-
HOBJICHA B JIa0OpaTOpUU NMepepadbOTKU BOCKA YU€OHO-OMBITHON MACEKHU.

[TosryueHnHble gaHHBIE 00pabOTaHbl METOJAMU BapUAllMOHHOM CTATUCTHKHU C
IIPOBEPKOM JTOCTOBEPHOCTH PE3YJIbTATOB C MCIOJIb30BaHHEM t-KpuTepusi CThIO-

JIEHTa U ypoBHs 3HaUMMOCTH (P) ¢ ucrnonp3oBaHMEM KOMIBIOTEPHBIX IPOTPaAMM.
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I'maBa 3. buonornueckue 0COOEHHOCTH NOATOTOBKH K 3UMOBKE ITYEIHU-
HBIX CEMEUN U MPOU3BOACTBY FTOMOT€HATa TPYTHEBBIX JINUMHOK B BE-
CEHHE-JIETHUM NIEPUO]T C UCITOJIb30BAHNEM MHHOBALIMOHHOW TPYTHEBOU

BOIIMHBI (PE3yIbTAaThl COOCTBEHHBIX HCCIICIOBAHMI)

3.1 MopdodyHKIIMOHAIbHEIE, UHTEPbEPHBIE TTOKA3aTEIH MTUYEN U OMOJIOTHYECKHE

mapaMeTpbl IMYCIINHBIX CCMCﬁ, O6€CHG‘II/IBaIOII_[I/Ie 3UMOBKY

HapaiyBanue cuibl MUEIWHBIX CEMEN MTPEAHA3HAYEHHBIX B KAYECTBE OTIIOB-
CKHMX CEMEH IO BBIKAPMJIMBAHUIO TPYTHEBOT'O PACIIONA, B HOBOM BECEHHEM CE30HE,
HayMHaMM ¢ 8 aBrycrta. /[[is onbIToB ObUIM MOJO0OpaHBI MUYEITHHBIE CEMbU MacCOi
2,8 Kr, KOJMYECTBO MEYaTHOTO paciuiosia Opuio B mpeaenax 156-160 coten siueek,
MMYEIIMHBIE MATKU B BO3pacte 18 MecsieB, COCTOSHUE TJIOTOYHBIX KEJE3, OLICHEH-
HBIX 110 MeToauKe I'ecca konebanack B npeaenax 3,45-3,50 6ania, a COCTOSTHUE JKH-
poBoro Tena - 3,25-3,30 6amna.

ITo pe3ynpTaTaM OMNBITOB YCTAHOBJIEHO, YTO CTHUMYJHPYIOIINUE MOJIKOPMKHU
MO-PAa3HOMY BJIMSIIM HA POCT CUJIbl, HAKOIUIEHHE MACChl B MMUETUHBIX CEMbSIX U UX
WHTEPbEPHBIE MapaMeTpbl. Tak Macca myel nepea MOCTaHOBKOM Ha 3UMOBKY B |-
KOHTPOJIbHOM IpyMIIE, 0 CPABHEHUIO C IEPBOHAYAIBHBIM YPOBHEM, YBEINYNIACH B
1,19 pa3a, Bo 2-11 onbITHOM rpynne — B 1,2 pasa, B 3-i 1 4-i1 ONBITHBIX TPYIIIIAX — B
1,42 pa3za.

JlaHHOMY TIpOIIECCY CIOCOOCTBOBAA SIHIIE MPOAYKTUBHOCTh MYEIHWHBIX Ca-
MOK B OIBITHBIX TpyInax. Perucrpanus 1aHHOTO NapaMeTpy K 3-My yueTy Ha 4 ceH-
TAOpS TOKa3aja, 4YTO MaKCUMAaJIbHBIM OHA Oblia B 3-i1, U, 0COOCHHO 4-ii Tpymmax,
npeBocxoisi KoHTpoibHyO 1udpy B 1,09 u 1,1 pasza, coorBercTBeHHO. Bo 2-i
IPYIINE ONMKUChIBAEMBIN MOKa3aTelb MPEBBICHII KOHTPOJIbHOE 3HaueHue b B 1,04
paza. JIlydimmm moaTBep K IeHUEM JISHCTBUS CTUMYITHPYIONIUX MOJKOPMOK Ha pabo-

qnux OCO6€ﬁ-KOpMHHCH ABIIACTCA KOJIMYCCTBO IMECYATHOI'O paciuioga B CEMbE (Ta6JI.

3).
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Taomuma 3

IToka3aTenu OCeHHEro HapalyBaHUA ITYCIT B CCMbAX KOHTpOJ’IBHOfI N OIIBITHBIX

rpynmn

I'pynmer, M+m, n=10

[Tokazarenu 1-1, 2-1, CC+ 3-1 CC+ xmo- | 4-1 CC + HonHnu
caxapupli | CyOrtumuc-C pema 2 ¢ npeduoTH-
cupor (CC) KOM

Macca m4ennHBIX 1| 2,80+0,02 2,80+0,03 2,80+0,01 2,80+0,03
ceMeii, Kr: 2| 3,35+0,01 3,38+0,02 4,00+0,01* 4,00+0,02*

3| 2,50+0,01 2,80+0,03 3,51+0,02*** 3,52+0,03***
Siine npoyKTUBHOCTH ca-
MOK (mT.) K 3-My yuery Ha | 1512,0+4,12 | 1575,0+£2,20* | 1663,0+3,45*** | 1672,00+6,15***
4.09.
[legaTHsIit pacion B )| 3a
TPH IMOCJIEIHUX YyYeTa, 580,00+3,21 | 614,00+2,54* 637,5+3,92*** 640,16+5,11***
KBaJ[paTOB
Macca mueanHbIX 11102,10+1,10 | 102,50+1,00 102,40+1,18 102,70+1,16
oco0eid, Mr: 2 | 108,20+0,90 | 109,30+1,10* | 114,50+1,13** | 114,90+1,17**

31101,30+1,20 | 105,40+1,30* | 110,70+1,20** | 111,00+1,19***
Crenensb pazButus rmo- | 1| 3,50+0,01 3,50+0,01 3,45+0,01 3,47+0,01
TOYHBIX JKeJie3, OB 2| 3,70+0,01 3,72+0,01 3,84+0,01* 3,86+0,01*

3| 3,14+0,02 3,43+0,01* 3,52+0,02** 3,58+0,01**
Crenenb pa3BUTHS K- 1| 3,26+0,01 3,30+0,02 3,28+0,02 3,25+0,03
pPOBOTO Tea, OB 2| 4,20+0,01 4,30+0,03 4,50+0,03* 4,70+£0,02**

3| 2,70+0,01 3,50+0,02* 4,00+0,02*** 4,10+0,01***

ITpumeuanue. 1 - B Hauane onbITOB Ha 08 aBrycra; 2 - npu MOCTaHOBKE B 3UMy Ha 11 Ho-
sa0psi; 3 — Ha 24 mapTa. 31ech u ganee B Tabnunax * - P >0,95; ** - P > (0,99; *** - P > 0,999 no
CpaBHEHHIO C 1-if KOHTPOIBHOH rpyNIoit

Tak peructpanus JaHHOTO NOKA3aTeNsl NP OCEHHEM HAPAIMBAHUU CUJIbI U

BOCIIPOU3BOJICTBE OCEHHEW I'eHepaIliy MOJIOJIBIX ITUell, B CyMME 3a TP yueTa MoKa-

3aJ10, YTO MUHHMMAJIBHBIM OH OBLI IIpHU IIOAKOPMKCEC ITYCIIMHBIX ceMei CaxapHbIM CHU-

pornoM (1-4 rpyrmra), MaKCUMaJIbHBIM — ITPU NOJKOPMKE CEMEN CaxapHbIM CHPOIIOM

c nobaBieHruEM MOJIOYHOM cMecu HanHu 2 ¢ mpeOnOTUKOM, pa3HOCTh MOKa3aTesei

MeX1y CpaBHHBaeMbIMU Irpynnamu Obi1a B mpenenax 60,16 coren sueek (P>0,99).
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AHaJIOrMYHO BBICOKUM JAHHBIN MapaMeTp ObL1 y MYENINHBIX CeMeN 3 -1 TpyMIbl, I71e
B KQ4eCTBE ITOJAKOPMKH HCITOJIB30BAJIM CaxapHbIil cuporl B koMiuiekcee ¢ JKBX. 3nece
PEUMYIIECTBO B MOJB3Y ceMel 3-ii rpynmsl 66u10 B 57,50 coteH stueek (P>0,95).

OpHuM U3 mokasarenei, o0ecrneunBaroIUX KU3HECTIOCOOHOCTh MUETUHBIX
ceMel SBIIIETCS MX Macca U Macca Kaxao0i ocoOr B KOHIIE 3UMOBKH. [1o pe3ynbTa-
TaM 3KCIIEPUMEHTA MOKHO OTMETHUTh, UTO B |1 -i KOHTPOJIBHOW IpynIe 001as Macca
ceMbu noHusuiack Ha 0,85 kr, Bo 2-ii rpyniie — Ha 0,58 kr, B 3-i1 u 4-i1 rpynmna — Ha
0,49 u 0,48 kr. JlanHbIi MapaMeTp B OMOJIOTUYECKOM IIJIaHE, KaK BEKTOpPHAasi BEJIU-
YKMHA, 3aBUCUT OT MacChl Kax 101 ocoOu. Pe3ybTaThl ONBITOB MOKa3aid, YTO CaMbli
BBICOKMI YpOBEHb ONMCBHIBAEMOT0 MapameTpa PErHCTPUPOBAIICA MPU MOJKOPMKE
MYEJIMHBIX CeMeW caxapHbIM cuporoM B kommnosuuuu ¢ JKBX (3-g rpynmna) wim ¢
nobaBieHreM MOI0YHOM cmecu HauHu 2 ¢ npeduoTtrkom (4-s rpymnmna). Tak xuBas
Macca paboyux MYesl OMUCHIBAEMBIX IpYyI ObuIa OOJbIIE, 110 CPABHEHUIO C KOH-
TpoabHOU 1udpoii, B 1,09 paza. OT0 cBUIETENBCTBYET O TOM, YTO HPU MOAKOPMKE
MYEJMHBIX CEMEN caxapHbIM CHPOIIOM B IPOLIECCE 3MMOBKH pabouue muesbl 0oblie
UCIIOJIb3YIOT PE3EPBHBIE 3aMIACEHHBIE BEIECTBA COOCTBEHHOIO OpraHUu3Ma, MpHu KO-
TOPOM KX Macca YMEHBIIAETCsI, U HA00OPOT JIyUdllIe COXPAHAIOTCS PU OJKOPMKE €
N00aBJICHUEM TAaKUX MHTPEAMEHTOB Kak npoduotuk CyOtunuc-C, a ewme sydiie
KBX unu monounyto cMmech ¢ npeduotukoM Hsuuu 2. 31€ch B KOHIIE 3UMOBKHU
Macca MmUeIuHBIX 0co0el 2-i rpyIbl Oblia 0OJIbIIE, IO CPABHEHUIO C OCOOSIMU U3
KOHTpOJbHOM rpynnsl Ha 4,1 mr, a B 3-1i1 u 4-1 rpynnax —Ha 9,4 u 9,7 mr. [loreps B
Macce y pabouux ocobeil, o cpaBHEHHUIO ¢ TAKOBBIMU JaHHBIMU, UMEBLIUMUCS Ha
MOMEHT IMOCTAaHOBKHU Ha 3UMOBKY, COCTaBWJIa B 1-if KOHTpoJIbHOM rpynmne 6,9 mr, Bo
2-ii rpynne 3,9 mr, B 3-i1 rpynne 3,8 mr, B 4-if rpymie 3,9 mr.

Brlmie oTMedeHHbIe 00CTOSATENbCTBA CKa3aIMCh U HA COXPAHHOCTU CTPYKTYP
IJIOTOYHBIX JKEJI€3 W KUPOBOIO Tejla MYENMHBIX 0CcOo0ei K KOHIly 3UMOBKH. Tak
HauOOoJIbIIEH JereHepalu MOABEPIIINCH TJIOTOYHbBIE KeJIe3bl MUYEMHBIX 0CO0eH,
KOTOPBIX TOTOBWJIM K 3MMOBKE IMOJAKapMIIMBas caxapHbIM cuponom. K koHIy 3u-

MOBKH CTCIICHL Pa3BUTOCTHU I'NIOTOYHBIX JKCJIC3, Y pa6oqnx 0co0el OIMMChIBACMOMU
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IpyIIbl TOHU3WIKUCH ¢ 3,7 10 3,14 Ganna, Bo 2-i rpymnme npu 100aBJICHUH B caxap-
HBIM cupon npobuotuka CyoTunuc-C ¢ 3,72 no 3,43 6anna, B 3-i rpynie — ¢ 3,84
10 3,52 6anna, B 4-i rpynme — ¢ 3,86 10 3,58 Gauta. [lerenepanusi TIIOTOYHBIX JKeJie3
B IIpoliecce 3MMOBKHM y pabouux ocobel 1-ii KOHTpOJBHON TpyIIbl COCTAaBHUIIA
15,14%, 2-i rpynmst — 7,8%, 3-ii rpynmsl — 8,34%, 4-i rpynmsl — 7,26%. K Hagamy
aKTUBHOM JESITEbHOCTH MO BRIKAPMIIMBAHHUIO TUYMHOK padoyue 0coOu 2-i rpymib
MIPEBOCXOAMIA KOHTPOJIBHBIX 0COOEH M0 CTENEHU Pa3BUTOCTHU TJIOTOYHBIX JKeJe3 Ha
9,23%, 3-it rpynmer — Ha 11,21%, 4-i rpynmst — Ha 11,40%. CnenoBatenbHO, B Be-
CEHHMI MEepHOJ] 111 KAYECTBEHHOTO OOHOBJIEHHUSI COCTaBa CEMbU Ha MOJIOJBIX Y€
BECEHHEW reHepalii HauOOJbIIMMU MOTEHIUAIbHBIMU BO3MOKHOCTAMH 00J1a4at0T
MTYEJIMHBIE CEMbU OMBITHBIX T'PYIII, U, B 0COOEHHOCTH U3 3-ei 1 4-01 rpyn.

AHaNOrnYHy0 3aKOHOMEPHOCTh PETMCTPUPOBAIN B OTHOIIIEHUH UCII0JIb30Ba-
HUS COXPAHHOCTH PE3EPBHBIX BEIIECTB, AKKyMYJMPOBAHHBIX B )KUPOBOM TEJIE y pa-
00YMX IYEJT UCCIIEAOBAHHBIX IPYMIL.

Tak, ecnii K Ha4ally SKCIIEPUMEHTA CTENIEHb PAa3BUTHSI JKHPOBOIO TeJIa IMYET B
KOHTPOJILHOM M OMBITHBIX Tpylnax Kojedaiach B npenenax ot 3,25 no 3,3 Gamna,
TO MPY TTOCTAHOBKE B 3UMOBKY 3TOT TIOKA3aTelb ObLJT MAKCUMAJILHBIM B 4-i TpyTIIIE,
CEMbU KOTOPBIX MOJKAPMIIMBAIUCH CaXapHbIM CUPONOM € JOOABIEHUEM MOJIOYHOMN
cmecu Honam 2 ¢ mpebuotukaMu. 37€Ch ONMHUCHIBAEMbIA TapamMeTp coctaBuil 4,7
Oanna. Tako#t e BBHICOKMW YPOBEHb, HO HECKOJIBKO HUKE MPEAbIAYIIEH TPYIIIIHI,
pErucTpupoBau B 3-eil rpyIre, rjae mueanHble CEMbU MOJKAPMIMBAIN CaxapHbIM
CUPOIIOM C JTI00aBJICHUEM KUBOW B3BECH XJIOpEIUIhI - 4,5 Oama. Bo 2-0it onbITHOMN
rpynme CeMbH KOTOPHIX MOAKAPMIIMBAIKNCH C T00ABJICHUEM CaXxapHBIA CUPOII MPO-
ouotuka subtilis — C Takxke MMeNH BBICOKMH MOKa3aTeab Ye€M B KOHTPOJILHOM
rpynime octaBuBImui 4,3 6anna.

[Iporiecc 3MMOBKM SIBJSIETCS KPUTHUUECKUM MEPHOJOM JJIsi pabouux ocooeit
TaK Kak IPOUCXOJUT UCTOILIECHHUE UX KUPOBOTO TEJIa OT aKKYMYJIMPOBAHHBIX 3]1€Ch
HE TOJIbKO JUIUIO0B, MPEAHA3HAYCHHBIX JJIsl UCIIOIb30BaHUSI B BECEHHUI MEPHUO/,
HO U YTJIE€BOAOB, aMUHOKHUCIIOT, OEJIKOB U BUTAMUHOB. DTO MPUBOJUT MOSBICHUIO

TaK Ha3bIBAEMOT'O PACXOIHOTO KHPOBOTO TeJIa, € PE3EPBHBIX BEIIECTB Yy pab0OUMX
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oco0ell ocTtaeTcst He3HAYUTENIbHO. Takoe pacxoJaHOe KUPOBOE TEJNO, OLIEHEHHOE B
2,7 Gayia B KOHIIE 3MMOBKH, PETHCTPUPOBAIIM Y MYell B 1-i1 KOHTPOJILHOM TpyIIIIE.
YMeHbIIEHNE YPOBHS 3aIIaCEHHBIX PE3EPBHBIX BEILIECTB B OIMCHIBAEMOU TPYIIIIE CO-
craBuio 35,71%.

bosee nmydimas cOXpaHHOCTB KHUPOBOTO Tejla B KOHIIE 3UMOBKH, IO CPaBHE-
HUIO C BBIIICONMCAHHON IPyNION, OTMEYaeTcss y pabounx ocodeld u3 2-i rpyIisl,
KOTOPBIE B MPOIIECCE MOATOTOBKH K 3MMOBKE MOJIy4alld caXapHbIi cupom ¢ MpoOro-
TUKOM — 3,5 Gasuta. 371eCh KOJIMYECTBO PE3EPBHBIX 3aMaCEHHBIX BEIIECTB YMEHbIIIN-
JIOCh, C MOMEHTA MOCTAHOBKH Ha 3UMOBKY, Ha 18,6%.

Campie BBICOKHE YPOBHH COXPAHHOCTH 3aIIaCEHHBIX PE3EPBHBIX BELIECTB pe-
TUCTPUPOBAJIH B 3-i1, U, 0COOEHHO B 4-i1 rpymnmax. 31ech 00MINE TUTATEIbHBIX KOM-
IIOHEHTOB ITOCTYIIaJla B )KUPOBOE TEJIO MYEN NPU MOJKOPMKE KaK ¢ KOMIIO3ULIHOH-
HOI MOJKOPMKOH ¢ 100aBieHneM B caxapHbiid cuporn JKBX, Tak u npu nodaBieHun
cmecu Hanuu 2 ¢ nmpeOnoTukoM. B onuchiBaeMbIX rpyIinax COXpaHHOCTh CTEIEHU
Pa3BUTOCTHU KUPOBOTO TeJla cocTaBmia B 3-if rpymre 4,0 6aa, B 4-i rpynme — 4,1
Oaymna. Pacxon pe3epBHBIX MUTATENbHBIX JJIEMEHTOB KUPOBOrO Tejlia Mmyen 3-i

TPYNIBI K KOHITY 3uMOBKH coctaBuna 11,11%, B 4-it rpynme — 12,8%.

3.2 buonorndeckue moxkasareyn, 00ycaaBIuBarONIe 3UMOCTOMKOCTD IT4e-
JUHBIX CEMeH Mpu cOOpKe THE3/1a C TPYTHEBBIMU COTaMU Ha 3UMOBKY
[TokazaTenu 3UMOCTOMKOCTH MUYETUHBIX CEMEW MpU COOpKe THE3Aa IBYMs
pacrnpocTpaHEeHHBIMU CIIOCO0aMHM, HO C UCIIOJI30BaHUEM TPYTHEBBIX COTOB, OTCTPO-
€HHBIX U3 BOIMHBI HOBOTO MOKOJICHHS Ha 3UMOBKY, IIPE/ICTABJICHBI B TaOIHIIE 4.
JInst cOOpKM THE3/a C UCTOJIb30BAHUEM TPYTHEBBIX COTOB, OTCTPOCHHBIX U3
BOLIMHBI HOBOT'O MOKOJICHUS, BHAYAJIE UX CTaBUJIM B MOJIb30BATEIbCKUE CEMbU, Y
KOTOPBIX BHIpAINIMBAHKUE TPYTHEN ObUIO OrpaHWuYEHO. Takue COThl CTABWIIM C KParo
BTOPBIMH TIOCJI€ KOPMOBBIX B TPEThIO jAekaay urois. [lo Mepe 3amoiHeHus! Kak
IIOJTHO METHBIC MacCOM He MeHee 3,5 KI | 3aIloIHeHHbIe 101,6 KT oTOnpanu
3UMOCTOMKOCTD MUETUHON CEMbU — 3TO €€ CIIOCOOHOCTh MEPEHOCUTh KPH-

TUYECKUH nepuoa B CBOEH KHU3HEACATCIbHOCTH, KOTOPBIM SABJISICTCA 3MMOBKA. HpI/I
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ATOM HCCIIEIOBATENIM CUUTAIOT, YTO 3UMOCTOMKOCTh OOIIIECTBEHHO KUBYIIIUX HAce-
KOMBIX — 3TO KOMIUJIEKCHBIN IMOKA3aTellb, IPU OLEHKE KOTOPOI'0 YYUTHIBAIOT KOJIH-
YECTBO CHEJIEHHOTO KOpMa (M3pacXOJI0BAHHOIO) BCEW CEMbEW M B IEpecuere Ha
yIouKy m4én. JIpyruM NpU3HAKOM [TAaHHOTO MOKAa3aTeNs SBISETCS COXPAaHHOCTH
myén, uX ociaadyieHue B 3MMHUIN MEPUOJ] U OOHOIIIEHHOCTh THE3AA. [lepes BbicTaB-
KOU MYEJIMHBIX CEMEN TaKXKe€ BaXKHO YUUTHIBATh OCOOBIM BU OaKTEepUil pojia dHTE-
POKOKKOB, BXOJSIIIMM B COCTaB HOPMaJIbHOM MHKPOQIIOPHI MUIIEBAPUTEIHHOTO
TpaKTa MEIOHOCHBIX mues — Str. FaeCium u kajaoByIo Harpy3Ky 3aJHEro oTesa Ku-
HICYHUKA.

Pesynbprarel ncciienoBaHuil MokazaTeaed 3MMOCTOMKOCTH MYENUHBIX CEMEN
110 BapyMaHTaM OIbITa MPU COOpPKE THE3/1a IBYMs ClIOCOOaMU, IIPEACTaBIEHbI B Ta0-
e 4.

Tabmuua 4
[Tokazarenn 3MMOCTOMKOCTH IMUEIIMHBIX CEMEN 110 BAPUAHTAM OIIBITA,
(B cpenHem Ha 1 muenuHyro ceMblo, 31 mapTa, N = 10)

Coxpan- | Pacxog xop- | Ocnabnenue Str. Kanosas
['pymmbr HOCTb MOB Ha 1 yi. ceMei, faseium, Harpyska,
cemeit, % [T4el1, KT YIIOYEK IgKOE/r 24 111, mr

CoOopxka rae3ia 60po10i ¢ 2-Ms TPYTHEBBIMH paMKaMU B IIEHTPE C KOPMOM 110 3,5 KT B KaK10H
1. CC — KOHTpOIb, 93,0 2,40+0,02 2,83+0,08 1,00+0,06 36,40+0,46
2.CC+Cy0btmmuc-C 96,0 1,56+0,03** | 1,73+£0,09*** | 1,304+0,08** |33,19+0,69**

3. CC + XKBX 98,0 1,3440,04*** | 1,38+0,15*** |1,42+0,03*** [29,844+0,82***

4. CC + Honnu 2 98,0 1,35+0,03*** | 1,37+0,80*** |1,43+0,30*** [30,00+0,41***

JIBycTOpoHHSIs1 cOOpKa THE3/1a ¢ 2-MsI TPYTHEBBIMU PaMKaMH B IIEHTPE C KOPMOM
no 1,6 kr B Kaxx1moit
1. CC — KOHTpOIB, 91,0 2,60+0,05 2,90+0,19 0,90+0,22 38,23+0,39
2.CC+Cy6Ttumuc-C 95,0 2,32+0,04 1,97+0,16** [1,20+£0,14*** | 36,40+0,31*

3. CC + xnopemnna 97,0 1,80+0,02*** | 1,63+0,07*** |1,38+0,03*** |34,25+0,42**

4. CC + Honnu 2 97,0 1,82+0,05*** | 1,62+0,09*** |1,41+0,09*** 32,81+0,27***
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[To pe3ynbTaTam 3KCEPUMEHTOB YCTAHOBJIEHO, YTO MpU cOOpKe rHe3na 0o-
pOAOH, ¢ 2-MsIl TPYTHEBBIMU COTOPAMKAaMH B LIEHTPE C KOPMOM MO 3,5 KT B KaXI0M,
MOKa3aTeM 3MMOCTOMKOCTH YIyUIIalOTCsl, 0 CPaBHEHUIO C ABYCTOPOHHEH cOop-
KOU C 2-MsI TPYTHEBBIMHU PaMKaMH B LIEHTPE, C KOpMOM 110 1,6 kr B kaxxaon. OgHako,
YUCJIEHHBIE PA3JIMYalOTCAd B Pa3pe3e CPaBHUBAEMBIX KOHTPOJBHOW M OIBITHBIX
rpynmn. Tak coXpaHHOCTb MU UHBIX CeMel Mpu cOopke THe3/aa 00poaoil Obuta ca-
MO BbICOKOM B 3-i1 u 4-i1 rpynnax — 98,0%, 1 HA000pOT, MOHMKEHHOH B 1-i KOH-
TponsHOU rpynne — 93,0%. Pa3HOCTh MEXIy CpaBHMBA€MBIMHU IMOKA3aTEISIMU B
JaHHbIX rpynnax cocraBuia 5,0%. IIlpoMexxyTouHOE 3HAUYEHHUE COXPAHHOCTH M4e-
JIMHBIX CEMEW OTHOCUTEIIbHOM KOHTPOJIBHOM U 3-i, 4-i1 TPYyNI PErUCTPUPOBAIN BO
2-# rpyme — 96,0%.

[Tpu nByXCTOpOHHEH cOOpKE rHe3/1a YMCIECHHbIE 3HAUE€HUSI COXPAaHHOCTH Ce-
MeH B KpUTHUUYECKUM MEPHUOJI, B YACTHOCTH 3UMOBKH, YCTYIAIU TaKOBBIM JAHHBIM
BBIIICONTMCAHHOTrO BapuaHTa. B 1-if koHTpoJsibHOM rpytiie oH coctaBuia 91,0%, Bo 2-
it rpynme — 95,0%, B 3-it u 4-i1 rpynmnax — 97,0%.

B npouecce 3MMOBKY MTYENIMHBIX CEMEN UCCIeA0BaTENN 00palllaloT BHUMAHHE
Ha pacxoJ]i KopMa B 3UMHHUI MEPHUOJI, TAK KaK 3TO OJMH U3 BAXKHBIX MOKa3aTeJeH,
XapaKTEPU3YIOIIMX 3UMOCTOMKOCTh OOIIECTBEHHBIX HACEKOMBIX. Ero paccumthbl-
BAIOT MO Pa3HOCTH KOPMOBBIX 3alacOB, UMEBIIUXCS B THE3/I€ OCEHBbIO U BECHOM
OIPENEISIs UX MacCy B OCTABILMXCS COTOpAMKax ¢ MEOM. Pe3ysibrarhl ONbITOB MO-
Ka3aJM, 4TO OOJBIINIA pacX0/ KOpMa PErUCTPUPYETCS B BAPUAHTE C IBYXCTOPOHHEN
cOOpKOI KOPMOBBIX 3alacoB Ha 3UMOBKY. Ilpu mepBom Bapuante cOOpKU rHe3fa
(cOopka 60po10i1) MUHMMAJIBHBIM pacxo/l KopMa B IPoIIecce 3MMOBKU PETUCTPUPO-
Baju B 3-i, 4-i ONBITHBIX Tpynnax. 3Jech B pacuere Ha | yJIouKy muesn OblUIO Che-
nenol,34-1,35 kr kopmoBoro meaa. Bo 2-if rpymnmne JaHHBIA mapamMeTp COCTaBUII
1,56 xr. IIpu 3TOM 110 CpaBHEHHUIO C |-l KOHTPOJIBHON TPYNIION MUEIMHBIE CEMbHU
OTIBITHBIX TPYII JAHHOTO BapraHTa COOPKH THE3/a U3PACX00BAIM MEHbBIIIE KOpMa
no 3-it rpynmne Ha 1,06 xr, o 4-i rpynmne — Ha 1,05 kr, o 2-it rpynne — Ha 0,84 kr.

Hccnenosarenu, n3ydyaBlve 3UMOBKY IMUEIMHBIX CEMEN, OTMEYAIOT, YTO B

YCIIOBHSIX HOPMAJIbHOM 3UMOBKHM OOBIYHO pacxoayercs 10 1,4 Kr KopMoBOro Meaa
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Ha ynouky muén. CrienoBareiabHO, PYU BTOPOM BapuaHTe COOPKU THE3/1A, ABYXCTO-
POHHUM PaCHOJIO)KEHHUEM KOPMOBOTO Me[la, MUEIUHBIE CEMbU OOJIbIIE ChENAIOT
KOPMOBBIX 3aI1aCOB 32 IEPUO]I 3MMOBKH. Tak B OIMCHIBAEMOM BapHaHTE KOPMOBOTO
MeJla U3pacxoJ0BaM B pacdyeTe Ha 1 ymouky myen B 1-i rpymnme 2,6 kr, Bo 2-i
rpynie — 2,32 kr, B 3-i1 u 4-i1 rpynmax — 1,8 u 1,82 kr.

AHanornyHyr 3aKOHOMEPHOCTh ONTMCAHHYIO BBIIIE PErUCTPUPOBAIH B OTHO-
HICHUH MOKa3aTess ocinablieHus ceMel, OnpeeNieMoro B yioukax. Tak MeHblee
OCJIa0JICHHE CeMEW pPEerucTpUpOBaIM B MUEIMHBIX CEMbSX C MEPBBIM BAPUAHTOM
cOOpKH rHE3/1a, YeM O BTOPBIM. [Ipu 3TOM B pa3pese rpyI Mex 1y KOHTPOIbHON U
OMNBITHBIMU TPYIIIAMH 3TH Pa3JINYuUs TOKE ObUIM 3HAUUTEbHBIMU. MakcuManbHOe
OCJIa0JICHHE MYEJIMHBIX CEMEN PEruCTPUPOBAIIA Y CEMEW, KOTOPBIE MOTyYalH B Ka-
4YeCTBE MOJKOPMKH CaXapHbIM cUpon 0e3 OEIKOBBIX MHIPEIUEHTOB KaK C IEPBbIM,
TaK U CO BTOPBIM BapUAHTOM COOpKH rHe3a. Tak y MYENTHHBIX CEMEN KOHTPOJIbHOM
IPYIIIB 33 IIEPUOJT 3MMOBKH OcClIablieHue ceMeit ObLI0 B mpeaenax 2,83-2,9 ynouek/
myen. [Ipu noGaBnenuu B caxaphsiii cupon npoouotuka Cyotunuc-C (2-s rpyrmma)
ocjlabyieHne ceMel 3amemiaercs npu cOopke rHe3zna 00poJoi TaHHBIA MapaMerp
31ech coctaBui 1,73 yinodku, a mpu IByXCTOPOHHEH cOopke — 1,97 ynouexk.

CamMble MUHUMAJIbHBIE YPOBHU 3UMHETO OTXO0/1a, a, CJI€I0BATENbHO, U 0cial-
JIEHUSI CEMEW PETUCTPUPOBAIN B 3-i U 4-U ONbITHBIX Ipymnmnax. [lo cpaBHeHHto ¢
KOHTPOJIbHOM TPYIINOH ¢ epBbIM BApUAHTOM COOPKH T'HE3/1a ocliabiieHue y muesu-
HBIX ceMel 3-i rpymnmbl Ob10 MeHbIe B 2,05 pa3a (Ha 1,38 ynouku), B 4-if rpymie
— B 2,06 pa3a. Co BTOpbIM BapuaHTOM cOOpku rHe3ma B1,77, 1,79 pasa, cooTBeT-
CTBEHHO.

[To pe3ynapTaTaM ONMBITOB MOKHO OTMETHUTb, YTO JIyUIllasi KOJOHU3ALIMOHHAS
PE3UCTEHTHOCTH KUIIEUHUKA OYJIET OCYIIECTBIATHCA B 3-i1 U 4-1i rpyInax, Tak Kak
3/1eCh PETUCTpUpYETCs TMpeolsaJaHre MOJIOYHOKHUCIOrO CTPENTOKOKKa  Str.
Faseium —1,42-1,43 1gKOE/r. B KOHTpOJIbHO# TPYIITIE OMHUCHIBAEMOT0 MHKPOOHOTO
npecTaBuTeNs Ob110 HeckoJIbKO noHmkeHHbIM — 1,0 IgKOE/r. Bo 2-i1 rpynne nan-
HBIM BUJ] MUKPOOpPraHW3Ma MPEBbIIIAT 3HAYEHHE KOHTPOJIBHOTO TOKa3aTess, HO

YCTYIaJl TAKOBBIM JaHHBIM 3-i U 4-i ONBITHBIX FPYIIIL.
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[TokazaTenem *KU3HECTTOCOOHOCTH MUEIIMHBIX CEMEN K 3aBeplLIatoIEMy Mepu-
OJly 3UMOBKHU SIBJISIETCA KaJIOBasl HAarpy3ka. JTO CBSI3aHO C TE€M, YTO BO BTOPYIO ITO-
JIOBMHY 3UMOBKH pacxo/ KOpMOB yBennunBaercs B 1,8-2,1 pa3a, 4To BeAeT K OBICT-
POMY YBEIMYEHHUIO KAJIOBOW HArpY3KH 3a CUET HAKOIICHHS HETIEPEBAPEHHBIX OCTAT-
KOB OEJKOBOW MUIIM B TOJCTOM OTJIEJie KUIIIEYHUKA. Pe3ynbTarhl MccieaoBaHUN
JTAHHOTO IOKa3aTeJs 110 BapuaHTaM OIBITOB MTOKa3bIBAKOT, YTO MUHUMAJIBHOE KOJIH-
YEeCTBO HETEPEBAPEHHBIX OCTATKOB OEITKOBOM MUIIM HAKATUIMBAIOTCS B TOJICTOM OT-
Jiesie KUIIeYHruKa y muen 3-it u 4-it rpynn. [1o cpaBHEHUIO ¢ KOHTPOJIBHOM Ipynnon
B IIEPBOM BapHUaHTE KaJloBas Harpy3ka Obuia MeHblie B 1,21 pa3a, nmpu AByXCTOPOH-
Hel coopke (BTopoii BapuaHT) - 1,18 u 1,11 paza, coorBerctBeHHO. Takum o6pazom
0000111as MaTepual, IpeICTaBICHHbIN B TJAaHHOM pa3/ielie MOKHO KOHCTATUPOBATh,
YTO OCEHHSS OATOTOBKA OTIIOBCKUX CEMEN K CIIEIYIOLIEMY CE30HY 3aBUCUT KaK OT
crioco0a cOOpKM rHEe3/1a, TAK U UCIOJIb30BAHHBIX CTUMYJIUPYIOIIHUX MOJKOPMOK, TaK
KaK B OMBITHBIX IPYIITIAX C MEPBbIM BApUAHTOM COOPKHU T'He3/1a BO 2-i, U, 0COOCHHO
B 3-i1 1 4-# rpynmax KoJIOHW3aIlMOHHAs PE3UCTEHTHOCTH Str. Faseium moBbIaeTcs,
a npedunoTuku KBX u monounoit cmecu Hanuu 2 Hanbosee mojaHO OCYIIECTBIISIOT
MUIIEBApEHUE, CO3/laBasi OJIArONMpPUSITHBIC YCJIOBHUS NJIsi Pa3MHOXKEHUs OakTepuit
HOPMO(DJIIOpPBI, KOTOPbIE B KHUILIEYHUKE MYENl CACPKUBAIOT Pa3BUTUE THUIIOCTHBIX

MHUKpPOOOB YCIOBHO-TTATOI€HHOW TPYIIIIHI.

3.3 DTonornueckas akTHBHOCTh OTIIOBCKUX IMUETMHBIX CEMEH MPH OTCTPOUKE COTOB
U3 BOIIMHBI C Pa3HBIM A yIJIOM Ha (POHE CTUMYIUPYIOUINX MOJAKOPMOK

Pe3ynprarel CTpOMTENBHON aKTUBHOCTH COTOB U3 TPYTHEBOM BOLLMHBI ITPEI-
CTaBJIeHbI B TaOJMLIE 5. AHAIU3 PE3yJIbTATOB OMbITA TOKA3BIBAET, UTO C MEPBBIM Ba-
PHUAHTOM IOAKOPMKH, B YACTHOCTH CAaXapHbIM CHPOIIOM M HCIIOJIb30BAHUU 3aBOJI-
CKOW TPYTHEBOW BOIIMHBI C YIJIOM OCHOBAaHUSA sA4eiiku coTtoB 130° cTpoutenbHas
aKTUBHOCTH ObljIa HE BBHICOKOMW, OHA Kojebanach oT 4 10 7 coropamok. [Ipu stom
caMblii MUHUMAJIbHBIN TTOKA3aTEeIb PETUCTPUPOBAIICS B KOHTPOJIBHOM rpynime. 31ech

OBLJIO OTCTPOEHA BCETO YETHIPE JIMCTA BOILIMHBI, BO 2- rpyIine npu A00aBJIEHUH B
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caxaprHZ CHUPOII HpO6I/IOTI/IKa CY6TI/IHI/IC-C KOJIMYECTBO OTCTPOCHHBLIX COTOB YBC-

JIMYMUBACTCA Ha ABC IITYKH U COCTABJIACT 6 1IT.

Tabmuna 5

CTpOI/ITCJ'II)CTBO COTOB OTHOBCKHMMM ITYCINHBIMH CCMbAIMH KOHTpOJ'IBHOﬁ u
OIIBITHBIX I'PYIIIL

['pymmb BapuanTe! noa- BapuanTel noa-

U a yroua Crar. KOPMOK ¢ ca- | OTcTpoeHo co- | KOpMOK ¢ Menio- | OTcTpoeHo co-

BOLIUHBI, | IIOKA3aT. | XapHBIM CHPO- TOB, IIT. Boi ceiToit (MC) TOB, IIIT.

° oM (CC)

1-1,130 | M+m CC 4,10+0,17 MC 4,80+0,24
Cv, % 13,69 15,59

2-1,130° | M+m CC+ CyOtu- 6,20+0,25** | MC+Cy6tmmmc- | 7,00+£0,21**
Cv, % muc-C 12,91 C 10,05

3-s1, 130° | M+m CC+XBX 7,00+0,24*** MC+XBX 7,5040,20***
Cv, % 11,07 8,94

4-51, 130° | M£+m CC+HbpuHuu 2 7,004£0,20*** MC+H»HHHu 2 7,804£0,24***
Cv, % 9,04 9,59

5-4, 110° | M+m CC 5,00+0,25 MC 6,80+0,23*
Cv, % 15,49 12,90

6-s1, 110° | M£+m CC+Cybtunuc- | 8,00+£0,24*** | MC+Cy0tumuc- | 8,30+£0,20***
Cv, % C 11,07 C 7,71

7-s1, 110° | M+m CC+XBX 11,10+0,28*** MC+XBX 12,00£0,37***
Cv, % 11,18 9,86

8-1, 110° | M+m CC+Hpuum 2 | 11,20+0,24*** | MC+Hpuau 2 | 12,00+£0,25%**
Cv, % 9,68 6,45

*-P>0,95; ** - P >0,99; *** - P > 0,999 no cpaBHeHuto ¢ 1-ift KOHTPOIBHOU TPyITION

HpI/I I[O68,BJ'I€HI/II/I B CaXapHBIﬁ cupon ’)KBOM B3BECHU XJIOPCJIbI WJIN MOJIOY-

HOM cmecu HonHu 2 ¢ mpeOMOTHKOM CTPOUTETbHAS AaKTUBHOCTH TTOBBINIACTCS, YBe-

JIMYNBASACHh OTHOCUTCIIBHO 3HAYCHUA, pCTUCTPUPYEMOTO B KOHTpOJ'IBHOI\/’I Ipynic Ha

3,0 mT. cocraBuss 7 WITYK.

OTCTpOﬁKa COTOB C MCIIOJB30BAHUCM JIMCTOB BOHIMHBI C YI'TIOM OCHOBAHUS

JHa A4YCCK 110° m aHAIOTUYHBIX MMOAKOPMOK, OIIMCAHHBIX BBLIIIC YCKOPACT TCMIIbI
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paboThI 1O CTPOUTENBCTBY TPYTHEBBIX COTOB. Tak Mo pe3ysibTaTaMm SKCIIEPUMEHTa
BHUJIHO, YTO KOJIMYECTBO OTCTPOECHHBIX COTOB U3 TPYTHEBOM BOILLMHBI B 5-i TpyIIie
YBEIMYHUBAETCS A0 IIATH, B 6-i1 rpymme npu A00aBIEHUU B CaxapHbIA CUPOII MPO-
OMOTHKa TOCTUTAET §-MH IITYK, a MPpU AO0OABICHUHU KUBasi B3BECU XJIOPEIUIbI WU
MoJiouHOM cmecu Hanuu 2 ¢ npebuoTrkoM nocTuraet Mmakcumyma - 11 mryk. Tak,
paboTa o0 OTCTPOMKE COTOB B OTLOBCKHUX MUYEIMHBIX CEMbAX /-U W 8- rpyIIl, 1O
CpPaBHEHMIO ¢ KOHTPOJbHOU rpynmoi (1-s rpymnma), moBeicuiiack B 2,75 pasa, 6-i
rpynmnsl — B 2,0 pa3sa.

[Ipu “cnosib30BaHUM B KA4E€CTBE MOJKOPMKHU MEIIOBBIN CHITHI (2-i1 BapuaHT
MOJKOPMKH) M3YUYEHHBIN MOKa3aTellb U €€ mapaMeTpbl OTIIMYAINCh B pa3pe3e KOH-
TPOJILHOM M OMNBITHBIX IPYII U ObUTH 00JIe€ BEICOKUMU 10 CPABHEHUIO C 1-M Bapu-
aHTOM. Tak KOJMYECTBO OTCTPOEHHBIX COTOB M3 3aBOACKOM BOIIMHBI OTIIOBCKUMU
CeMbsMHM B |- rpyrmie yBeauuuiach 10 4,8 MTyK, BO 2-i rpynne npu 100aBIeHUN
B MEJIOBOE ChITO MPOOHOTHKA Ssubtilis, YHCTIO OTCTPOCHHBIX COTOB - JOCTUTIIA 7-MU
MITYK, & TPU TI0O0ABJICHUH KUBOW B3BeCH XJopesutbl/ win HauHau 2 ¢ mpeOnOTHKOM -
7,5 1 7,8 mITyK, COOTBETCTBEHHO.

N3mMeHeHne ocTpoThl yriia oCHOBaHUs JHa siueek co 130° no 110° noskImaer
CTPOUTEIbHYIO AKTUBHOCTh YCTAHOBJIEHHBIX B THE3/a JIMCTOB BOIIMHBI. Tak B 5-i
IpYyIIIE IPU MOAKOPMKE OTHOBCKMX CEMEW MEOBOM CHITOM U YIJl€ OCHOBAHHMM JHA
siueiku BomUHbI B 110° maHHbBIN apamMeTp cocTaBisieT 5,8 MTYK, Mpu J00aBIEHUN
POOMOTHKA U3 CEHHOM NMAJI0YKH OH YBEJIMYMUBAETCS 110 7,3 MTYKH. MakcuMallbHbIN
YPOBEHb CTPOUTEIBHOW pabOThl B THE3JaX OTLOBCKUX CEMEW PEerucTpupyercs B
CeIBbMOU U BOCHBMOM TpyITax Mpu 100aBICHUH B MEIOBOE CHITO YKMBOW B3BECH XJIO-
peruIbl WM MOJIOUHOM cMecu Hanuu 2 ¢ mpeOUOTHKAMK PACTUTEIBHOTO MTPOUCX 0K~
JeHus — 1o 12 mT., COOTBETCTBEHHO. B onucbiBaeMbIx rpynnax (7-s U 8-s1 TPyIIIbI)
JIAHHBIA TIapaMeTp ObLI BBINIE, aHAJIOTMYHOTO IMOKa3aTelsi OTIOBCKUX ceMmel 1-if
KOHTPOJIbHOM IPYyMIIbI, A€ UCHOJIH30BAJIACH BOLIMHA C YTJIOM OCHOBAHUS JHA STYEEK
B 130°, B 3,0 pasa, 6-if rpynmel — B 2,07 paza, 5-it rpynmst — 1,7 pasa. [Ipu atom
Pa3HOCTh B MOKa3aTemsix padOThl OTHOBCKUX CEMEH M0 OTCTPONKE JIMCTOB BOUIUHBI

mexay 1-m u 2-M BapuaHnTamu B 7-i1 u 8-if rpynnax Obuia Bcero jmiib B 1,09 paza
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(1 JIUCT BOH_II/IHBI), 4YTO MOKET CIIYXHTb OCHOBAHHUEM IJI1 UCITIOJIb30BAHUS B KAUCCTBEC

CTI/IMYJII/IpyIOHlCﬁ IMOAKOPMKH TOJIBKO CaXapHOI'o CHpOIla BMECTO MCIOBOI'O ChITA.

3.4 buonoruyeckasi pojib MUEIMHBIX MAaTOK B BOCIPOM3BOACTBE TPYTHEBOTO
pacmiona

buonornyeckast pojp MUEIUHBIX MATOK B CEMBE COCTOUT B TOM, YTOOBI BOC-
IPOU3BOJAUTH TOTOMCTBO OTKJIAbIBas ALA IBYX BUIOB. 13 OTKIIaAbIBa€MBIX OILIO-
JIOTBOPEHHBIX SIUI Pa3BUBAIOTCS paboure 0COOM U MYEMHas caMKa, a U3 HEeOIUIo-
JIOTBOPEHHBIX — TPYTHU — MYKCKHE OCOOH.

B nepBble ABa roja nuearMHas MaTka OTKIJIAIbIBAET TPEUMYILECTBEHHO OILIO-
JOTBOpPEHHbIE sina. [lyennHble MaTKu cTapuie ABYX JIET YMEHBIIAIOT OTKIIAJKY
OIUIOZIOTBOPEHHBIX SIMI| U yBeNMYHUBAIOT Ha 25-30% OTKIaAKy HEOIUIOJOTBOPEH-
HbIX. BeaeacTBue 3Toro npu npor3BOACTBE FTOMOI€HATa TPYTHEBBIX JIMYMHOK HE00-
XOJMMO BBISIBUTh BOCIIPOM3BOAMUTEIIBHBIE BO3MOKHOCTH ITUEIMHBIX CAMOK U BO3-
MO>KHOCTH TOBBIIIEHHS IPOAYKTUBHOI'O MCIIOJIb30BAHUSI CHHTETHUECKUM (epoMo-
HOM M COTaMHU, OTCTPOEHHBIMH U3 BOILMHBI HOBOT'O MOKOJICHUS.

Pe3ynpTaThl 3KCIIEPUMEHTOB 110 BJIMSHHUIO BO3PAcTa IMYEIMHBIX MAaTOK U CUH-
TETUYECKOTO (DepOMOHA anMpPOil HA AMHAMUKY MEYaTHOTO PacIiofia ¢ TPYTHEBBIMU
JUYUHKAMU U Pa3HON apXUTEKTOHUKHA OCHOBAHMS JIHA SIYEEK COTa, MPEJCTaBICHBI B
Tabnuue 6.

AHanu3 npeicTaBlICHHbIX JaHHBIX B Ta0iuile 6, MO3BOJSIET OTMETUTh, YTO
MOJIOJIbIE MMUYEINHBIE MAaTKU B BO3PACTE OJHOIO I'0Jla HEOXOTHO OTKJIAJbIBAIOT HE-
OILTIOIOTBOPEHHBIE Siilla B TPYTHEBBIE COTHI KaK € yriioM AHa siueiiku B 130°, Tak u
B 110°. Tak y rogoBaJIbIX CAMOK KOJIMYECTBO KBAAPATOB C TPYTHEBBIMHU SIIIaMU Ha
TPYTHEBBIX COTax C yrjoMm JHa sueiiku B 130° mo cpokam HccienoBaHui, Koeo-
JeTcs B npenenax ot 65 1o 86,0 kBagpaToB, a mpu 110° - ot 58 10 96 KBaapaToB.

VY myenuHBIX CaMOK B BO3pacTe JBa roja sSHleKIaayias crocoOHOCTh MO
OTKJIJIKE TPYTHEBBIX U1 TOBBIIIAETCS, 0COOCHHO 3aMETHO OHA YBEIIMUMBAETCS MIPH
00pabOTKEe COTOB CUHTETHUYECKUM (PEPOMOHOM IMUEIMHON MAaTKU YHHUPOH € yIriiom

OoCHOBaHug aHa stueek B 110°.
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TaOmura 6

1331178:050%(S BO3pacTa IMYCIIMHBIX MATOK U CHHTCTUYCCKOI'O q)epOMOHa YHHpOﬁ, Ha
AUHAMHUKY IICYATHOT'O paciyioga ¢ TPYTHCBbBIMU JTUYNHKAMU U pa3H0ﬁ APXUTCKTO-
HHUKH OCHOBAHM:A JJHA AYCCK COTA, KBAAPaTOB

Bo3spact Jate! yuera
caMOK Crar.
ron ' IOKa3. 5.06 20.06 5.07
3 TPYTHEBBIX COTa C A YIJIOM JHA OCHOBaHUs siuerku 130°
1 M=+m 45,00+0,50 68,00+1,10 79,00+1,20
2 M=+m 69,00+1,30%* 130,0+0,50%*** 140,00+0,60***
2,5 M=m | 120,00+£0,90*** | 156,00+0,80%*** 198,00+0,70%**
3 M=m | 159,00+0,30*** | 190,0040,25** 225,0040,60%***
3 TPYTHEBBIX COTa C A YIJIOM JIHA OCHOBaHUs siueriku 110°
1 M=+m 65,00+0,50 79,00+0,45 86,00+0,40
2 M+m 84,00+0,86** | 140,0040,84*** 169,00+0,98%***
2,5 M=m | 136,00£1,10%** | 178,00£1,20%*** 224,00£1,10%**
3 M=m | 174,00+1,20%** | 210,00+1,00%*** 238,000,844 ***
3 TPYTHEBBIX COTa C A YIJIOM JHA OCHOBaHUsA siueviku 130° +YHupoii
1 M=+m 58,00+0,24 81,00+0,53 96,00+0,75
2 M=m | 85,00+0,36*** | 160,00+0,60%*** 180,00+0,92%**
2,5 M=m | 145,00+£0,60*** | 186,00+0,46*** 224,0040,74%***
3 M=m | 160,00+1,00%** | 230,00£1,20%*** 238,00+£1,10%**
3 TPYTHEBBIX COTa C A YIJIOM JHA OCHOBaHusA sueiiku 110° + Yuupoi
1 M+m 71,00+0,30 89,00+0,42 104,00+0,56
2 M+m | 92,00+0,48%** | 179,00+£0,64*** 193,00+0,80%**
2,5 M=m | 198,00+0,90*** | 208,00+0,70*** 228,00+0,58***
3 M=m | 221,00+0,80*** | 237,00+0,72%*** 240,00+0,49%**

[Ipumeuanue. 3aecky B Tabnuimax * - P > 0,95; ** - P > 0,99; *** - P > (0,999 no cpaBHEHHIO C 0]I-
HOJICTHUMH CaMKaMH

Tak muenuHBIC MATKH B BO3PACTE JIBa T'0JIa MPEBOCXOIUIN CBOUX OTHOJICTHUX
cecTep Mo CpOKaM MCCIICIOBAHHM MTPH UCIIOJIb30BAHUN TPYTHEBBIX COTOB C A yTJIOM
nHa ocHOBaHus stueiiku 110° ¢ mobaBieHneM CHHTETHYECKOTo (pepoMoHa Y HUPOIL B
1,29- 1,85 paza, Ha cotax c yriaom B 130° - 1,46-1,87 paza. B Bo3pacte 2,5 roga
KpPaTHOCTH MPEBHITIICHUS 110 CPABHEHUIO C OJJHOJIETHUMHU COCTABHIIA TIPH YTIIE€ OCHO-
BaHMs siueiiku cota B 110° - 2,79-2,33 paza, mpu yrie B 130° - 2,5-2,29 paza, y Tpex-

netHux — 3,11-2,3 paza u 2,75-2,47 pa3a, COOTBETCTBEHHO.
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Takum 06pa30M IIpH IIPOU3BOJACTBC 'OMOI'€HATA TPYTHCBLIX JIMYMHOK He00-
XO0AUMO HCIIOJIB30BATH IMYCIIMHBIX CAMOK B BO3PACTC OT 2,0 a0 2,5 roga, ajrs ycuie-
HHUA ﬂﬁueKnaz[ymeﬁ CIIOCOOHOCTH HMCIIOJIL30BaTh COTHI C YIJIOM OCHOBAHHA JHA

sueek B 110° ¢ noOaBieHUEM CUHTETHYECKOTO (pepoMOHa YHHUPOU.

3.5 CogxepxaHue TYETMHOTO MOJIOYKA B STUCHKE U KUBasi Macca 3-X CyTOU-
HBIX TPYTHEBBIX JIMYMHOK, IPU Pa3HON apXUTEKTOHHKE OCHOBAHUS JTHA SUEEK COTa

Ha (POHE CTUMYJIUPYIOIIHUX TOJAKOPMOK

JInst moyyeHusl BBICOKOKAQY€CTBEHHOTO TPYTHEBOTO rOMOTeHaTa OyyIiue
caMIIbl B MPOIECCE PAaHHEr0 MOCTHATAIBLHOIO OHTOTE€HE3a JIOJDKHBI TTOJTy4YaTh B Ka-
YECTBE KOpMa MYEIMHOE MOJIOUKO. [T4ennHoe MOJI0OYKO — 3TO KOPM pabouux maéi
W TpyTHEH, MOJTydyaeMblii UMU B TIEPBbIE TPU JIHS JIMUUHOYHOW CTAJUHU Pa3BUTHSL.
Ona npexacrapiseT co0oi 0enyro MoJly MPO3pavyHyIO KHUAKOCTh M CEKPETHUPYETCS
MaHIUOYISPHBIMU W TUTIO(APESHTHabHBIMU JKeJie3aMU paboumX MUé-KOPMHUIIUIIL.
B mnuiieBoM OTHOIIEHWH AaHHBIA KOPM XapaKTepU3yeTCs BHICOKUMH IMUTATENb-
HBIMH CBOMCTBAMH TaK KaK COJICPKHUT OCIIKH, KUPBI, YIIIEBOAbI 1 BATAMUHBI TPYIIITHI
B, a Takke MuHepasibHbie BemecTBa. OQHAKO XUMHUYECKUN COCTaB MYEITMHOTO MO-
JIOYKa MOCTOSIHHO MEHSIETCS M OMPEEIIIeTCsl BO3PACTOM JIMUMHOK. Tak B MepBbIC
JIBa JTHS WX KU3HHU ITYSITMHOE MOJIOUKO o4ueHb OoraTo 6emnkom (78,0-80,0 % cyxoro
BemiectBa) v xxkupamu (17,0-19,0 %), 3atem coneprxanue Oeiaka B HEM yMEHbIIIAeTCs
1o 50,0-52,0%, »xupa - 10 6,0-7,0%. OgHOBpEMEHHO MPHU STOM BO3pacTaeT CoAep-
YKaHHE YTJIEBOJIOB, B YACTHOCTH MOHOcaxapoB. [lo xuMuueckomy cOCTaBy M4YeIIH-
HOE MOJIOYKO, MCMOJIb3yeMOe JJIsi BHIKAPMIIMBAHUS JIMYMHOK paboyux ocoled u
TPYTHEBBIX JTUUYNHOK, OTJIMYAETCS OT MATOYHOTO MOJIOYKA, KOTOPHIM KOPMSAT pado-
e MYETbI-KOPMUIIUIIBI CEMEN-BOCITUTATEILHUI] IPU BBIBOJIC MUEIUHBIX MATOK.

Pe3ynbTaThl HiccienoBaHus CoAEpKaHUsl TUYMHOYHOTO MOJIOYKA B sSTYEHKaX C
3-X CYTOYHBIMHU TPYTHEBBIMU JIMYMHKAMU TPU Pa3HON apXUTEKTOHHKE OCHOBAHMUS

JHa J9CCK COTa Ha (I)OHe CTUMYJIMPYIOIMIUX ITOAKOPMOK, IIPEACTAaBJICHLI B Ta6JII/IHC

7.
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Ananms HJAaHHbIX IIPCACTABJIICHHBIX B Ta6J'II/IIIC 6 MMO3BOJISCT BBIJCJIUTH ABC 3a-

KOHOMCPHOCTH. HepBoe COCTOHUT B TOM, 4YTO 4CM OCTPCC A YyIroJI TCM OoubIIIe coacp-

KUTCA HA AHC STYCHKU MMUYCITMHOE MOJIOYKO, KOTOPBIM HUTAIOTCA TPYTHU ITOCJIC SM-

OpHOHATBHOTO PAa3BUTHUS U BBUIYIUICHUS U3 siilia. Bropoe — 3To TO, 4TO pabouune

MYesIbl KOPMUJIUIBI yIOTPeOsist Ooiee 00oraieHHoe OEITKOBBIMUA HATTOJTHUTEISIMU

CTUMYJIMPYIOIIME MOJKOPMKHA OOMIJIBHEE CEKPETUPYIOT MUYEIMHOE MOJIOYKO, YpO-
BEHb KOTOPOI'0 3aMETHO IOBBIIIAETCSA B pa3pe3e ONBITHBIX TPYIIIL, I10 CPABHEHUIO C

KOHTPOJIbHOM TPYIIIOM.

CopnepxaHue MUEITMHOIO MOJIOYKA B SIYEMKE € 3-X CyTOYHBIMU TPYTHEBBIMU JIH-

Tabmuma 7

YMHKaMHU IIpHU pa3H0171 APXUTCKTOHHUKEC OCHOBAHM: JIHA AYCCK COTa, MI'

Bup cora u a yron gHa ocHOBaHUs STYeHKH, N=25

Tak B TpyTHEBBIX STYEHKaAX | -1 KOHTPOJIBLHOU TPYIIIbl MUHUMAJIBHBIN YPOBEHB

Fpynma Crar. 4YeJIn- TPyT- CTPOUTEIIb- TPYTHEBBIN COT
OKa3s. HBIHN HEBBINA Hasl paMKa | U3 HOBOM BOILUHBI

130° 130° 109° 110°

1 M 12,00 17,00%* | 23,52*** 23,40%**
+m 0,29 0,29 0,42 0,25
Cv, % 12,02 8,48 8,85 5,27

2 M 13,60 17,24* 25,00%** 24,72***
+m 0,22 0,27 0,29 0,25
Cv, % 8,05 7,74 5,77 5,06

3 M 19,64 21,32* 25,40*** 25,80***
+m 0,27 0,16 0,22 0,25
Cv, % 6,89 3,69 4,31 4,78

4 M 22,60 23,00 28,92*** 28,52***
+m 0,18 0,30 0,21 0,25
Cv, % 3,96 6,51 3,65 4,45

MTYESITMHOTO MOJIOYKA PETUCTPUPYETCS HA MUESTUHOM coTe ¢ a yriioMm B 130° Ha (one
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MOAKOPMKH CaxapHbIM CUPONOM, 4TO cocTaBisieT 12,0 Mr, Ha TPYTHEBOM COTE MPHU
aHAJIOTUYHOM YTJI€ — YBEJTMUMBAETCS Ha S MT' M1 COCTaBJISIET B a0COJIIOTHOM BBIpaKe-
Huu 17,0 mr. CaMblii BBICOKMM YpPOBEHb MYEIMHOTO MOJIOYKA PETUCTPUPYETCS B
AYEUKaX C TPYTHEBBIMHU JUYMHKAMHU HA OTCTPOEHHOM CTPOUTEIBLHOM paMKe C a yr-
joMm B 109°. ITo cpaBHEHUIO C MTUYEITMHBIM COTOM OIKUCHIBAEMBIH ITapaMeTp 3/1€Ch YBE-
nuyuBaetcs B 1,96 paza, u cocrasmusier 23,52 mr. Takum ke BBICOKUM OH ObLI Ha
COTaX, OTCTPOEHHBIX U3 BOLMHBI HOBOTO MOKOJIEHHS C A YIVIOM JHA siuyeiku B 110°
- 23,40 Mr, KpaTHOCTb IPEBBILIEHUS OTHOCUTENBHO IMUEITUHBIX COTOB C ITEPECTPOEH-
HBIMH STYEMKaMU JUIsl BBIBOJIa TpyTHEM Obla B 1,95 pasza.

[TonxkopMku ¢ npodbuotrikoM Cyotunuc — C U npeOuoTUKaMu CoAep Kalliu-
mucs B coctaBe JKBX n HoHHUM 2 OKa3bIBaay CTUMYJIMPYIOIIEE BIMSHUE HA CEKpe-
TOPHYIO (DYHKIIHIO JKeJie3 pabounx ocoOel, BhIpadaThIBAIOIINX MTYESIIMHOE MOJIOUKO.
[Ipu 3TOM ypOBEHb MX OBLT HEOJAMHAKOBBIM B pa3pe3e ¢ BApUAaHTaMH HCIIOJIb30BaH-
HbIX cOTOB. [Ipy HMCMONB30BaHUU MUETUHBIX COTOB, HA KOTOPBIX OTCTPaWBAIHUCh
TPYTHEBBIEC SYEUKU YPOBEHb MUEIMHOTO MOJIOYKA yBeIu4yuBaercs Ha 1,6 mr, Ha
TPYTHEBBIX COTax — Ha 5,24 Mr, Ha CTPOUTENIBHOU pamke — Ha 13,0 mr, Ha coTe ¢ a
yriioM B 110° - Ha 12,72 wmr.

bosee 3ameTHOE yBEIMUYEHNE CONEPHKAHUS TUETUHOTO MOJIOUKA B STUYEHUKaAX C
pa3HbBIMU TUIIAMH COTOB PErUCTpUpOBaIM Ipu Aade noakopmok ¢ KBX (3-a
rpyIna), u, 0COOCHHO ¢ MOJIOYHOM cMecu HanHu 2 ¢ mpeduoTrkoM (4-51 rpyIa).

Tak B 3-11 Tpynne npu UCNOJIb30BAHUU MYEIMHOTO COTAa YPOBEHb JTUUYMHOY-
HOTO MOJIOYKa B sUeHKax MoBhIImaeTcs A0 19,64 mr, dro OoJblle KOHTPOJILHOMN
udpsl B 7,64 MT, HA TPYTHEBOM coTe — Ha 9,32 Mr, cTpouTenbHOU pamke — Ha 13,40
MT, Ha COT€ W3 MHHOBAIIMOHHOW BOIIMHEI — Ha 13,8 mr. B 4-ii rpynine ctumynupyto-
1iee IeUCTBUE MOJKOPMOK OBIJIO CaMbIM MaKCUMaIbHBIM. 371€Ch KPAaTHOCTh MPEBHI-
IIEHUS YPOBHS JIMUMHOYHOTO MOJIOYKA B sIYEHKAaX OTHOCHUTEIBHO KOHTPOJILHOMU
1UQpPHI ¢ MUETUHBIM COTOM COCTaBHJIa Ha TYeMHOM coTe B 1,88 paza (10,6 mr), Ha
TpyTHEBOM coTe — B 1,92 paza (na 11,0 mr), ctpoutensHoil pamke — B 2,41 pasa (Ha

16,92 mr), TpyTHEBOM COTE M3 MHHOBAIIMOHHOW BOITMHBI — B 2,37 pa3a (Ha 16,52
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MF). CH@JIOB&TGJ'H)HO, IIpU IMIPOU3BOACTBC 'OMOT'CHATA TPYTHCBBIX JIMYUHOK IIPCAIIO-

YTHUTCJIBHO HCIIOJIb30BAHUC KAK CTpOHTCHBHOﬁ PaMKH, TaK U, B 0CO6€HHOCTH, TPYT-

HCBOI'O COTA, OTCTPAMBACMOT O U3 I/IHHOBaHI/IOHHOﬁ BOIIMHLI C A YTJIOM AHA STYCHKU

B 110°. DT0 moATBEPKIAETCA U MACCOM TPYTHEBBIX JIMYMHOK YCTAHOBJIECHHOTO Ha

WCIIOJIb30BaHHBIX BapHaHTaX cOTOB (Tabiuia 8).

Tabmauia 8

Macca 3-x CYTOYHBIX TPYTHCBBIX JIMIYNHOK, BBIPAIIICHHLIX HAa COTaxX C pa3H0ﬁ

apXHTeKTOHHKOfI OCHOBAHUA JHA SA4YCCK, MI'

Bux cota u a yron nHa ocHOBaHUS siaeiiku, N=25
I'pynma Crar. YeJn- TpyT- CTPOUTEIIb- | TPYTHEBBIN U3
HoKas3. HbIi HEBBIi | Has paMKa | HOBOM BOIIUHBI
130° 130° 109° 110°
1 M 88,00 92,44** 99,00*** 98, 72***
+m 0,96 0,34 0,74 0,75
Cv, % 5,44 1,81 3,73 3,78
2 M 89,84 93,88*** | 100,28*** 99,00***
+m 1,27 1,12 0,45 1,05
Cv, % 7,04 5,98 2,27 531
3 M 90,00 95,52** | 101,88*** 100,40***
+m 0,77 0,50 0,46 0,60
Cv, % 4,29 2,63 2,28 2,98
4 M 95,80 96,72 106, 72*** 105,88***
+m 0,28 0,45 0,50 0,40
Cv, % 1,45 2,31 2,36 1,89

Tak macca 3-X CyTOYHBIX TPYTHEBBIX JIUYMHOK ObLJIa MAKCUMAIBHOU BO 2-11,

u OCO6GHHO, B 3 1 4-11 ONIBITHBIX rpymnimax ¢ UCIioJIb30BaHUCM CTpOI/ITCHBHOﬁ PaMKH

N COTOB, OTCTPOCHHLIX M3 BOIIKWMHBLI HOBOI'O IIOKOJICHHUA HaA (I)OHG CTUMYJIMPYIOIIUX

noakopMok ¢ XKBX u Honuu 2 ¢ mpebuotukom. Pa3HOCTh CpeTHUX 3HAUYEHUN KOH-
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TPOJIbHOM LU(PHI U aHAIOTUYHBIX 3HAUYEHUN 3-i U 4-i1 ONBITHBIX TPy ObLIa BbI-
COKO JI0CTOBEpHOM. KpaTHOCTB NMpEBBIIIEHUS 3[1€Ch COCTABHIIA IO 3~ IPyMIIE OTHO-
CUTEIIBHO |-U Tpynmbel ¢ MYEIUHBIM COTOM, C HMCIOJB30BAHHEM CTPOUTEIBHOMN
pamku B 1,16 pa3a, TpyTHEBOr0O COTa U3 BOIIMHBI HOBOT'O TTOKOJIeHUs: — B 1,14 pa3sa,

no 4-i rpynne — 1,21 pa3za u 1,2 pasza, COOTBETCTBEHHO.

3.6 buonorundyeckoe 000CHOBaHHUE BO3pACTa TPYTHEBBIX JIUYMHOK JJIS TTOJTY-
YEHUs TPYTHEBOI'O TOMOT€HATA, IPU UCIIOJIb30BaHUN COTOB C PA3HOW apXUTEKTOHM-
KOH siueeK Ha (JOHE CTUMYJIMPYIOLIUX ITOAKOPMOK

[Ipu opranuzanuu Nporu3BOACTBA TOMOI€HATa TPYTHEBBIX JIMUNHOK OOJIBIIIYIO
pOJIb UrpaeT OMOJIOrMYecKasi BEKTOpHAsl BEIMYMHA, B YACTHOCTU Macca JUYMHOK B
IIOCTHATaJIbHOM OHTOT€HE3€, 0COOEHHO B BO3pacTe OT 7-MH A0 11-Tu THEBHOTO BO3-
pacta. Tak KaK HaKarIMBaeMas Macca TPYTHEBBIX JINYMHOK OyAET BIUATH HA BBIXO]T
MPOAYKIIMH, a BO3PACT HA KAYECTBEHHBIE [T0KA3aTEIM TOMOT€HATa TPYTHEBBIX JIMUH-
HOK.

Pe3ynbTaThl ucciaenoBaHusl HAKOIJIEHUS MAacChl TPYTHEBBIMU JIMYUHKAMU B
OHTOT€He3e B Bo3pacTe oT 7 o 11 muel mpencraBieHHbie B Tabnumax 9-12 moka-
3aJ10, YTO aKTUBHBIN MIPUPOCT €€ mpoucxoaut 1o 10 cyrounoro Bo3pacra. Y TpyT-
HEBBIX JINYMHOK B 11 CyTOYHOM BO3pacTe ypoBEHb JAHHOTO Mapamerpa, Ha00o0poT
YMEHBILIAETCS 110 CPABHEHUIO C TAKOBBIMU JAHHBIMU MPEBIIYIIEr0 cpoka HabIIo-
nenus. [Ipu 3ToM ypoBEHB OMCHIBAEMOTO MapamMeTpa 3HAYUTEIBHO BBILIE IO CPaB-
HEHUIO C AaHAJIOTMYHBIMU JAaHHBIMU KaK y 7-MU CYTOYHBIX, TaK U 8-MH CYTOYHBIX
JIMYUHOK TPYTHEHN.

Tak ecnu mpoaHanM3UpPOBaTh MaTepuasibl TabMUIBl 9 ¢ JaHHBIMU KUBOU
MacChl y 7-CyTOYHBIX TPYTHEH, TO HauOOJBIIUN €€ MPUPOCT OTMEUACTCS MPHU HUC-
M0JIb30BAaHUU OTCTPOEHHBIX COTOB € YIJIOM OCHOBaHHUs AHa siueek B 109 (cTpoutens-
Hasg pamka) u 110° (oTcTpoeHHas U3 BOUIMHBI HOBOTO NOKojeHus). [Ipu aTom cTu-
MYJIHPYIOIIKE TIOAKOPMKH TaKKe Kak skuBas B3Bech xjopeinibl (JKBX) u Mmosounas
cmech HaHHM 2 ¢ mpeOMOoTHKaMH YCUIIMBAIOT MPOLIECC HAKOIJICHUS )KMBOM MaCChI

TPYTHSAMM B YKa3aHHBI BO3PACTHOU NEPHOJ, cOCTaBsisA B 3-i1 rpymiie 294,0 u 299,0



Mmr, a B 4-ii rpynie 298,0 u 302,8 Mr, COOTBETCTBEHHO.

Ta0mura 9

Macca 7-MM CyTOYHBIX TPYTHEBBIX JIMYMHOK, BBIPAILIEHHBIX HA COTAX C Pa3HOU

apXI/ITeKTOHI/IKOﬁ OCHOBAHUA JHA SA4YCCK, MI'

Bup cora u a yroi gHa ocHOBaHUsI STYEHKH, N=25

['pynma n
BHT Crar. TYEITU- TPyT- CTPOMTENb- | TPYTHEBBIN U3
HOAKOPMKH HIOKas3. HBIH HEBBI | Has paMKa | HOBOMW BOIIMHBI
130° 130° 109° 110°
1 M 115,56 120,52* | 128,20*** 132,00***
+m 1,74 1,06 0,65 0,86
Cv, % 7,52 4,39 2,53 3,27
2 M 270,12 274,32* | 290,48*** 297,20***
+m 1,44 1,92 1,85 1,57
Cv, % 2,66 3,49 3,19 2,64
3 M 283,36 287,88* | 294,00%** 299,00***
+m 1,73 2,20 1,07 1,15
Cv, % 3,05 3,82 1,83 1,92
4 M 289,64 290,72 | 298,60*** 302,80***
+m 1,40 1,62 1,69 1,36
Cv, % 2,43 2,79 2,83 2,24

[Ipu crumynupyromen MogKOPMKE CaxapHbIM CHPOIIOM ITYEIIMHBIX ceMen |-

1 KOHTPOJIBHOW IPYIIIbI JAHHBIN MAPAMETP HA MHOTO YCTYIIAJI IO YPOBHIO TAKOBBIM

JTAHHBIM BBIIICONUCAHHBIX TPYIII, COCTABIISAS HA MUeIuHOM cote 115,56 mr, Ha TpyT-

HeBOM — 120,52 Mr, npu UCNIOIB30BaHUU CTPOUTENbHON pamMku — 128,20 mr, Ha coTe

13 MHHOBAUMOHHOW BowMHBI 132,0 mr. IIpu 3TOM KpaTHOCTh HAKOIUIEHHUS KMBOM

Macchbl OTCTaBaJIa 1O CPABHEHUIO C JIMYMHKAMU U3 3-il ¥ 4-i TPyl B BApUAHTE C

MMYEITUHBIM COTOM B 2,45 u 2,58 pa3a, ¢ TpyTHEBBIM coToM — B 2,38 u 2,41 pa3a, Ha

CTPOUTENBbHOM pamke — B 2,29 u 2,32 pa3a, Ha COTE M3 BOLIMHBI HOBOTO MOKOJICHUS




—B 2,26 1 2,29 paza, COOTBETCTBEHHO.

Jlanubie nipeactaBieHHble B Ta0auie 10 mo pocty Macchl TPYTHEBBIX JIMYU-

HOK 8-MU CYTOYHOI'O BO3pacTa MOKHO OTMCTUTD, YTO B JAHHOM BO3PAaCTHOM IICPU-

OJC NMPOUCXOAUT 3HAYNTCIbHOC HAKOIIJICHUC MAaCChI B 1-1 I'pVIIIIC.

Tabmauma 10

Macca 8-MM CyTOUHBIX TPYTHEBBIX JUYHHOK, BHIPAIICHHBIX HA COTaX C pa3HOU

apXHTGKTOHHKOﬁ OCHOBAHUA JHA A4YCCK, MI'

Bup cora u a yron gHa ocHOBaHUsI STYCHKH, N=25

I'pynma n
Crar. YeIIn- TPYT- CTPOUTENb- | TPYTHEBBIN U3
e IIOKas3. HBIN HEBBIN Has paMKa | HOBOW BOILLMHBI
IOJIKOPMKH
130° 130° 109° 110°
1 2 3 4 3) 6

1 M 265,00 269,80 288,32 294,60
o 8,68 13,22 6,09 6,32
+m 1,74 2,64 1,22 1,26
Cv, % 3,27 4,90 2,11 2,15

2 M 272,24 276,76 293,36 299,76
c 6,28 9,07 10,40 9,44
+m 1,26 1,81 2,08 1,89
Cv, % 2,31 3,28 3,55 3,15

3 M 286,00 290,76 295,52 301,36
c 6,32 10,09 5,81 6,07
+m 1,26 2,02 1,16 1,21
Cv, % 2,21 3,47 1,97 2,01

4 M 292,12 293,60 300,84 304,92
c 3,93 5,73 6,47 5,95
+m 0,79 1,15 1,29 1,19
Cv, % 1,35 1,95 2,15 1,95
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[Ipu 5TOM B ONBITHBIX TPYyNIIax JaHHBIA NPOLECC 3aMEMISETCS, HO HE3HAYU-
TEJIbHO B pa3pe3e rpymil NOBbIIAETCA. Tak M0 CPaBHEHUIO C MIPEABIIYIIUM CPOKOM
HaOJI0/ICHUH 371eCh KPATHOCTh YBEJIMUEHUS KUBOM MacChl COCTaBMJIa B BAPUAHTE C
MMYEIIUHBIM COTOM B 2,29 pasza, Ha TPYTHEBOM COTE — B 2,23 pa3a, Ha CTPOUTEIbHOU
pamke — B 2,24 pa3a, paMKe OTCTPO€HHOM U3 HOBOU BOIIMHBI -2,23 pa3a.

Pa3HocTh MpupoCTa )KUBOW MACChI B pa3pe3e OMBITHBIX IPYIII, IO CPABHEHHUIO
C KOHTPOJIBHOW TPYIIOW B JaHHOM BO3PACTHOM MHPOMEXKYTKE COCTaBWJIA MO 2-U
TPYIIIE HA MTYETUHOM COTE — 7,24 MT, Ha TPyTHEBOM COTE — 6,24 MTI, HA CTPOUTEINb-
HOH pamke — 5,04 mr, Ha coTe U3 HOBOM BomMHBI — 5,16 mr. Ilo 3-i1 rpynne — Ha
21,0, 20,96, 7,20, 6,7 mr, coorBeTcTBEHHO. 10 4-i1 rpynne — na 27,12, 23,8, 12,52,
10,32 Mr, COOTBETCTBEHHO.

[To nanabIM TabHIBl 11 MOXKHO 3aKITIOYUTH, UTO Y JTUYHMHOK OYIYIIUX TPYT-
HEl B JAHHOM BO3pPAacTHOM MEPUOJE, B YaCTHOCTH Ha 10 CyTKM MOCTIMOpHOHAIb-
HOTO Pa3BUTHS, MPOUCXOAUT CTaOMIM3allMs Beca U OKOHYAHUE MPUPOCTA KUBOU
macchl. OIHaKo B JAHHOM BO3PACTHOM MEpHOJIe, 0OCOOCHHO 3aMETHBIM CTAaHOBUTCS
pasnuyue B pOCTe MACChl JIMUMHOK B 3aBUCUMOCTH OT BHJA COTa U €ro apXUTEKTO-
HUKUA B KOTOPOM OHM Pa3BUBAIMCh U (POHA HUCIIOJIb30BAHHBIX MOAKOPMOK. 3/1€Ch,
MPOSIBIISIETCS] 00111asi 3aKOHOMEPHOCTh OTHOCUTENIBHO YIJIa U BHA COTa MCIOJIb30-
BAHHOTO ISl BOCIIPOM3BOJICTBA TPYTHEW. Tak Mpu UCHOIB30BAHUH IMUETUHOTO COTa
U TPYTHEBOTO COTa C TYIBIM YIJIOM JIHA sideek, paBHoe 130°, Ha (oHEe MOIKOPMKHU
caxapHbIM CHpPOIIOM Macca TPYTHEBBIX JUUYMHOK KoJiebanach B mpeaenax ot 337,0
10 342,0mr. [Ipu BeIpaniuBaHuu TPyTHEM HA COTaX C OCTPBIM YIJIOM JIHA STYEEK, CO-
crapsironieM 109 u 110° ganublil nokazaTtens yBenuuuBaercs Ha 17,48 u Ha 32 mr.

Ha ¢one nonkopmku ¢ mpodbuotukom CyoTumnuck — C coxpaHsieTcs Takas ke
3aKOHOMEPHOCTbH 10 POCTY MaccChl JUUMHOK, OJHAKO UX YPOBHH OBLIM HECKOJIBKO
BBIIIIE [0 CPABHEHHUIO C BBIIICONMUCAHHOM IpYMION. 31ech pa3auire HaOI0Aal0Ch
Y 10 UCTOJIb30BaHHBIM coTaM. C TYIbIM YIJIOM Ha MYEIMHOM COTE Macca JUYHMHOK
ObLIa HIKE YeM B aHAJIOTUYHOM TPYTHEBOM COTE, Pa3HOCTh CPEAHUX BEITUYMH CO-
ctaBisia 6,92 mr. Ha cotax ¢ ocTpbIM yriioM YPOBEHb OINHKCHIBAEMOTO NIapaMeTpa

noBblancs, coctasisist 357,0 u 377,0 mr. Ilo cpaBHEHUIO C MUETUHBIM COTOM 37ECh
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oH Obu1 6osbiie Ha 18,1 (B 1,05 paza) u 37,8 mr (B 1,11 pa3za), COOTBETCTBEHHO.
Taomuna 11
Macca 10-Ti CyTOUHBIX TPYTHEBBIX JIMYMHOK, BBIPAILIEHHBIX HA COTaX C pa3HOM

apXI/ITeKTOHI/IKOﬁ OCHOBAHU:A JHA AYCCK, MI'

Bun cora u a yron aHa OCHOBaHUS siueiku, N=25
I'pynma Crar. MYeIIn- TPYT- CTPOUTENb- | TPYTHEBBIN U3
ToKas. HBIH HEBbI | Has paMKa | HOBOW BOIIMHEI
130° 130° 109° 110°
1 M 337,00 342,40* | 354,48** 369,00***
+m 2,27 1,69 1,83 2,54
Cv, % 3,37 2,47 2,57 3,44
2 M 339,80 346,72** | 357,00%** 377,60***
+m 1,95 1,81 1,25 2,31
Cv, % 2,87 2,61 1,74 3,06
3 M 348,32 351,80* | 359,60*** 386,52***
+m 1,48 1,85 2,51 2,00
Cv, % 2,13 2,64 3,49 2,59
4 M 356,40 360,00*** | 378,84*** |  392,00***
+m 2,23 2,39 2,50 3,43
Cv, % 3,13 3,32 3,31 4,38

boiiee BbICOKME YPOBHM B HAKOIUICHUM KMBOW MacChl IIPU BBIBOJIE TPYTHEHN
pPETUCTPUPOBATIM HA COTax C OCTPHIM YIJIOM OCHOBAHMS JIHA SiY€EK B 3-U, U, OCO-
O6eHHo B 4-1 rpynnax. Tak B ONMUCHIBAEMBIX IPYIIIaX Macca TPYTHEBBIX JIMUNHOK B
3-i rpynmne pocruria 359,6 u 386,52 mr, a B 4-i rpynmne — 378,84 u 392,0 mr. Onu-
ChIBa€MbIi MmapameTp ObLI OOJIbIIIe, 10 CPABHEHUIO C TAKOBBIMU JIaHHBIMU | -i1 KOH-
TPOJILHOW TPyNIibl B BAPUAHTE C MUEIUHBIM COTOM U TPYTHEBBIM COTOM TJI€ YIoOJl
JTHa OCHOBaHUsI stueiiku Obu1 TynbiM B 1,06 -1,13 u 1,12-1,14 pa3a, COOTBETCTBEHHO.

B 11 cyrouHoM Bo3pacte MOCTAIMOPUOHAIBHOTO Pa3BUTHSI TUUMHKA MIPEBpa-

racTCAa B MMPCAKYKOJIKY. HOBTOMY JKHBast MacCa 'y HUX B I[ElHHbeI MNCPHUOJ IIOHHXKA~
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CTCi, 4TO CBA3aHO C I'MCTOJIM30M U PA3PYIICHHUCM TKaHeu u OpraHoB JIMYMHKHU U

(dbopMUpOBaHHEM HOBBIX TKaHEH M OpraHoB OyayIeH KyKoJaku (Tadi. 12).

Tabnuua 12
Macca 11-Tu CyTOYHBIX TPYTHEBBIX JINUMHOK, BBIPAILIEHHBIX HAa COTaX C pa3HON
APXUTEKTOHUKON OCHOBAHUS JTHA YEEK, M

Bun cota u a yron mHa ocHOBaHUS sYeikd, N=25
tpyman Crar. myesnu- TPYT- CTPOMTENb- | TPYTHEBHIN U3
Y II0Ka3. HBIN HEBBIN Has paMKa | HOBOW BOILIMHBI
HOJIKOPMKH

130° 130° 109° 110°

1 M 315,92 333,00** | 345,40*** 348,52***
o 10,08 7,49 9,86 12,20
+m 2,02 1,50 1,97 2,44
Cv, % 3,19 2,25 2,86 3,50

2 M 317,72 335,32*** | 347,32*** 360,00***
o 10,77 10,67 10,51 11,27
+m 2,15 2,13 2,10 2,25
Cv, % 3,39 3,18 3,03 3,13

3 M 322,60 341,20*** | 350,76*** 367,20***
o 4,34 10,33 10,14 14,90
+m 0,87 2,07 2,03 2,98
Cv, % 1,34 3,03 2,89 4,06

4 M 330,48 344,68*** | 363,08*** 370,40***
o 10,99 7,90 13,21 5,81
+m 2,20 1,58 2,64 1,16
Cv, % 3,33 2,29 3,64 1,57

B »T0 Bpemsi oHuM HaxoAsTCSs B KOKOHE. 37eCh MHTEpEeceH TOT (akT, 4To
YPOBHH YHCJIEHHBIX 3HAYEHUM )KUBOU MACCHl OCTAIOTCSI BBICOKUMH MPU BbIpallvBa-
HUW TPYTHEW HA CTPOUTEIHHOW paMKe, U OCOOCHHO COTE M3 MHHOBAIIMOHHOW BO-

LIMHBI JJIsI KOTOPBIX XapaKTEPEH OCTPBIN yroia AHa ocHoBaHus ssueek B 109 u 110°.
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Tak B BapuaHTe ¢ NOJIKOPMKH CaXapHbIM CHPOIIOM OH K0JIeOIeTCsl B mpeenax
ot 345,4 no 348,52 mr, npu gade cuporna c godasinenuem cyormmc-C — 347,32 u
360,0 mr, ¢ mob6aBiaenueM JKBX — 350,76-367,2 mr, ¢ MojoyHOM cMechio Hennn 2
—363,08-370,4 mr. ITpeacTaBieHHbIE TapaMeTPhl KUBOKH MacChl Oy AYyIITUX TPYTHEH
Ha MPEAKYKOJIOYHON CTaIuN OBLITM HUXKE TI0 YPOBHH 4eM Yy 10-CyTOUHBIX JIMUNHOK,
OJTHAKO OHHU JIOBOJIPHO 3HAYUTEIIBHO MPEBOCXOIWIN AHAJIOTUYHBIC 3HAYCHHS II0
CPABHEHUIO C 8 CYTOUHBIMU JIMUMHKAMHU.

Takum 00pa3zoM ONITUMAIBHBIN BO3pACT TPYTHEBOTO PaCILIofa JJIsl TPOU3BO/I-
CTBO TPYTHEBOT'O TOMOT€HaTa CIeAyeT CUUTaTh OT § 710 11 cyTOYHOTrO BO3pacTa, uto
MOJATBEPKIAETCS BBICOKOM KUBOM MacCcOi, 0COOEHHO IPH BBIPALIMBAHUH Ha COTAX
C OCTPBIM YTJIOM OCHOBAaHHS JTHA SUECK, Ha (POHE CTUMYIHPYIONTUX IMOJKOPMOK C

’)KUBOM B3BECHIO XJIOPCIIIbI KUJIN MOJIOYHOM cMechio Hennu 2 ¢ Hpe6HOTHKOM.

3.7 Biusaue APXUTCKTOHUKHU TPYTHCBLIX A4YCCK, BPCMCHU CC30HA U CTUMYJIU-
pyromux moaKOpMOK, Ha KOJUMYCCTBO BbIpallIMBACMOI'O TPYTHCBOI'O paciuioga OIl-

TUMAJIBHOTO BO3pacTa, UX MacCy Ha OAHOM COTC

BripaiuBanue TpyTHEBOTO paciuiojia sIBJsETCS OMOJOTMUECKUM IOKa3aTe-
JIeM, KOTOPBIH OIpeIeISIET BO3MOKHOCTD IMUEIMHBIX CEMEH 110 BBIKAPMIIMBAHUIO JIH-
YUHOK OYIyIIUX MY KCKHX ocoOei. McciaenoBaTenu yka3blBatOT YTO B aKTUBHBIH Ce-
30H rojia B MUEJIMHBIX CEMbSIX MOKET BBIPAIMBATHCS Pa3HOE KOJUUYECTBO TPYTHEH.
3aMEUeHO 4TO KOJIMYECTBO BhIPAIIMBAEMbIX JTUUYMHOK TPYTHEMN MPEXKIE BCETO 3aBU-
CUT OT BHJIa COTa U HAJIMYUS B MPHUPOJE B3SITKA KaK HEKTapa, TaK U OCOOEHHO
IIBUTBITEI SIBJISIONIETOCS OCIKOBOM TuIeid. HaMu mpoBeieHbl ucciae0BaHUs KOJIH-
YEeCTBa BBIPAIIMBAEMOI0 TPYTHEBOI'O PACILIOAA U MACChI JIMYMHOK C 15 urons o 15
aBryCTa Ha OJIHOM COTE€ C HCMOJIb30BAaHUEM YETHIPEX PA3HOBUIHOCTEW COTOB Ha
dboHE CTUMYITHPYIOIIUX MOJKOPMOK, KOTOPBIE TpeicTaBleHbl B Tabmuiax 13-18 u
puc.2.1-2.3.

Y CTaHOBJIEHO, YTO CAMOE€ MUHUMAJIBHOE KOJIMYECTBO TPYTHEBBIX JMUHMHOK
BBIPAIIMBAETCS BO BCE CPOKU HAOJIOJICHUI HA MYEIIMHOM COTE MPU CTUMYIUPYIO-

meﬁ IMOAKOPMKE C CaxapHbIM CUPOIIOM.



Taomuna 13

Koan4ecTBO TPYyTHEBBIX JIMUMHOK HAa OJHOM COTE M Macca OJTHOM JIMYUHKH B
WIOHE, IIT./MT

BI/II[ COTa 1 A yroJl AHa OCHOBAHUA STYCUKU

['pymma u _
TYeIIH- TPYT- CTPOUTENb- | TPYTHEBBIN U3
e HBIM HEBBIN Hasl paMKa | HOBOW BOLIMHBI
MOTIKOPMKH
130° 130° 109° 110°
1-s1 MOBTOPHOCTH, 15 HIOHS
1-1, xouTposibHas, ca-| 1 320 859 878 995
xapHbIi cuport (CC) 2 | 337,0 342,4 354,5 369,0
2-1, CC + CyoTunuc-C 1 412 935 911 1035
2 | 339,8 346,7 357,0 377,6
3-s1, CC+ xuBas B3BeCh | 1 445 970 974 1120
XJIOPEIIBI 2 | 348,3 351,8 359,6 386,5
4-1, CC + Hennu 2 ¢ | 1 570 1280 1300 1360
peOHOTUKOM 2 | 356,4 360,0 378,8 392,0
2-5 IOBTOPHOCTD, 20 UIOHS
1-s, korTpoabHas, CC 1 314 1117 1234 1313
2 | 340,2 345,3 356,4 367,0
2-1, CC + Cyotumuc-C 1 405 1225 1453 1562
2 | 334,5 348,0 353,6 379,4
3-s1, CC+ xuBas B3BeCh | 1 435 1412 1627 1748
XJIOPEJIBI 2 | 3451 348,0 356,4 382,3
4-9, CC + Hennu 2 ¢ | 1 590 1540 1809 1986
peOMOTUKOM 2 | 354,0 357,2 374,1 390,0
3-5 IOBTOPHOCTD, 25 HUIOHS

1-s, koutponsHas, CC 1 340 1241 1382 1429
2 | 349,0 352,6 359,5 368,7

2-s1, CC + Cy6Tmiuc-C 1 493 1297 1520 1607
2 | 354,4 360,5 366,3 382,1

3-s1, CC+ xuBas B3BeCh | 1 598 1489 1610 1813
XJIOPEJTbI 2 | 359,2 364,03 370,5 390,2
4-1, CC + Hennn 2 c| 1 632 1611 1768 2014
npeOuOTUKOM 2 | 362,1 369,5 378,6 396,3

[Ipumeuanue. 1 — KOIMYECTBO JIMYMHOK Ha COTE; 2- cpeAHsisi Macca 50 JIMUMHOK.
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Tabmuma 14

KonuecTBO BRIKAPMIIMBAEMBIX TPYTHEBBIX JIMYMHOK Ha 1 cOTe B MIOHE, IIIT.
(1-3-51 HOBTOPHOCTH)

Bua cota u a yron nHa ocCHOBaHUS sTueikH, N=25

TPYTHEBBIN U3

['pynna Crar. myesu- TPyT- CTPOUTEIIb- .
I1OKa3. HBIN HEBBIN Hasi paMKa HOPOHBOT
IIUHBI
130° 130° 109° 110°
M 324,67 1072,33*** | 1164,67*** | 1245,67***
1 +m 6,43 91,98 122,26 106,05
Cv, % 3,42 14,84 18,16 14,73
M 436,67 1152,33*** | 1294,67*** | 1401,33***
2 +m 23,08 90,44 157,61 150,11
Cv, % 9,15 13,58 21,06 18,53
M 492,67 1290,33*** | 1403,67*** | 1560,33***
3 +m 43,12 132,19 175,66 180,63
Cv, % 15,14 17,72 21,65 20,03
M 597,33 1477,00%** | 1625,67*** | 1786,67***
4 +m 14,93 82,24 133,46 174,52
Cv, % 4,33 9,63 14,20 16,90
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Puc. 2.2 — KonnyecTBO BBIpAITMBAEMBIX TPYTHEBBIX TUYMHOK HA OJTHOM COTE B
WIOHE TI0 BApUAHTaM OIIbITa, IIT.
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Puc. 2.3 — KonnuecTBO TpyTHEBBIX JIMYMHOK, BHIKAPMIIMBAEMBIX Ha OJTHOM COTE B
UI0JIE, IIT.

KonndecTBO BEIKAPMIIMBAEMBIX JUYMHOK B HIOJIE, 10 CPABHEHUIO C MPEIBITY-
M CPOKOM HaOJII0ICHUH, YBEIMUUBAETCS B pa3pe3e BCEX UCCIE0BAHHBIX TPYIIL.
[IukoBbIe 3HAUYEHHUS 3/1€Ch pErUCTpUpOBaNIH K 20 HrosIsl B 4-1 TpyIIIe Ha COTE U3 UH-
HOBallMOHHOM BOIMHBI — 2237,0 mT., B 3-i TpynIe MpU UCIIOIb30BAHUN CTPOUTENb-

HOU paMKH OH ObUT Ha 246 miT. MeHbIne, 1991,0 miT.



Taomuna 15

KomngecTBo TPYTHCBBIX JIMYMHOK HAa OIJHOM COTC X MaccCa OI[HOI71 JIMYUHKU B

WIOJIE, IIIT./MT

BI/II[ COTa 1 A yroJl iHa OCHOBAaHHA STYCUKHU

['pymma u _
TYeIIH- TPYT- CTPOUTEINb- | TPYTHEBBIN U3
e HBIM HEBBIN Hasi paMKa | HOBOM BOIIWHBI
MOTIKOPMKH
130° 130° 109° 110°
1-s moBTOpHOCTH, 10 HIOIA

1-1, xouTposibHas, ca-| 1 352 1304 1451 1492
xapHbIi cuport (CC) 2 | 355,2 358,3 363,1 372,4
2-1, CC + Cyotumuc-C 1 517 1364 1589 1676
2 | 360,7 367,2 372,1 389,3

3-1, CC+ xuBas B3Bech | 1 629 1512 1697 1891
XJIOPEILTBI 2 | 366,4 368.0 375,6 394,8
4-1, CC + Hennn 2 c| 1 682 1667 1826 2105
MPEONOTHKOM 2 | 368,7 374,3 381,5 398,0

2-5 IOBTOPHOCTH, 15 utons

1-s, korTpoabHas, CC 1 367 1355 1563 1611
2 | 350,6 352,2 360,0 369,1

2-1, CC + Cyotumuc-C 1 539 1389 1636 1709
2 | 355,3 360,7 368,4 380,5

3-s1, CC+ xuBas B3BeCh | 1 681 1575 1702 1913
XJIOPEJIBI 2 | 360,0 363,4 370,5 390,2
4-5, CC + Hennm 2 c| 1 694 1712 1895 2145
peOMOTUKOM 2 | 362,6 370,1 375,2 392,3

3-s MOBTOPHOCTH, 20 utons

1-s, koutponsHas, CC 1 384 1369 1615 1726
2 | 344,0 350,4 352,2 361,3

2-s1, CC + Cy6Tmiuc-C 1 572 1391 1678 1784
2 | 3511 356,0 361,3 375,0

3-1, CC+ xuBas B3BeCh | 1 711 1588 1753 1991
XJIOPEJTBI 2 | 354,2 360,3 365,4 380,6
4-1, CC + Hennn 2 c| 1 739 1763 1926 2237
peOUOTUKOM 2 | 356,4 367,3 372,1 390,0

[Ipumeuanue. 1 — KOIMYECTBO JIMYMHOK Ha COTE; 2- cpeAHsisi Macca 50 JIMUMHOK.




76

Tabmuna 16

KomngecTBo BBIKAPMJINBACMBIX TPYTHCBBIX JIMYMHOK Ha I core B HIOJIC, IIT.

(1-3-51 MOBTOPHOCTH)

['pynma n

Bux cota u a yron nHa ocHOBaHUS sTueikd, N=25

Crar. YeJIn- TPYT- CTPOUTENb- | TPYTHEBBIN U3
BUJ OKa3. HBII HEBbIN Has paMKa | HOBOM BOIIMHBI
HOHEOPYEE 130° 130° 109° 110°
1 M 367,67 1342,67*** | 1543,00*** | 1609,67***
+m 7,56 16,15 39,55 55,22
Cv, % 3,56 2,08 4,43 5,94
2 M 542,67 1381,33*** | 1634,33*** | 1723,00***
+m 13,07 7,10 21,01 26,12
Cv, % 4,17 0,89 2,22 2,62
3 M 673,67 1558,33*** | 1717,33*** | 1931,67***
+m 19,58 19,18 14,63 24,80
Cv, % 5,03 2,13 1,47 2,22
4 M 705,00 1714,00*** | 1882,33*** | 2162,33***
+m 14,18 22,67 24,16 31,95
Cv, % 3,48 2,29 2,22 2,56
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Tabmanma 17

KonmuecTBO TpyTHEBBIX JIHUMHOK HA OJHOM COTE U Macca OJHOH JIMYMHKHU B
aBrycTe, IIT./MT

BI/II[ COTa 1 A yroJl AHa OCHOBAHUA STYCUKU

['pymma u _
myeIu- TPYT- CTPOUTENb- | TPYTHEBBIN U3
e HBIM HEBBIM Hasi paMKa | HOBOM BOIIHHBI
MOTIKOPMKH
130° 130° 109° 110°
1-s TOBTOPHOCTH, 5 aBrycra
1-1, KoHTpoNbHas, ca-| 1 304 1106 1220 1403
xapHbiid cupor (CC) 2 | 341,3 342,1 347,0 353,0
2-s1, CC + CyoTmmc-C 1 347 1119 1332 1445
2 | 348,44 351,2 357,5 368,6
3-1, CC+ xuBas B3Bech | 1 405 1187 1401 1507
XJIOPEJLIbI 2 | 350,5 356,2 360,0 374,2
4-5, CC + Hennm 2 c| 1 516 1207 1453 1620
IPeOMOTHKOM 2 | 352,7 363,6 368,4 384,3
2-5 TOBTOPHOCTH, 10 aBrycra
1-1, koutponsHas, CC 1 301 918 1010 1221
2 340 343,5 349 355
2-s1, CC + Cyotnmuc-C | 1 332 945 1057 1282
2 | 3375 340 342,3 345,2
3-1, CC+ xuBas B3Bech | 1 368 1092 1120 1330
XJIOPEJUTBI 2 | 348,4 351 356,3 363,6
4-9, CC + Hennm 2 c| 1 423 1101 1182 1401
PEeONOTHKOM 2 344 3474 352,1 361,2
3-s1 MOBTOPHOCTH, 15 aBrycra
1-s, korTpOoabHAs, CC 1 313 845 914 1103
2 | 350,5 356,2 360 374,2
2-1, CC + Cyotunmuc-C | 1 321 916 984 1180
2 | 347,1 351,4 357,2 370
3-1, CC+ xuBas B3Bech | 1 343 997 1039 1241
XJIOPEJLIBI 2 | 352,7 363,6 368,4 384,3
4-g9, CC + Hennu 2 ¢ | 1 402 1036 1100 1290
peOUOTHKOM 2 | 350,8 360,9 361,7 378,1

1 — KoNIMYeCTBO JUYNHOK Ha COTC; 2- CpCOHsAA MaccCa 50 TUYHMHOK.
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Taomuna 18

KomangecTBo BBIKAPMJINBACMBIX TPYTHCBBIX JIMYMHOK Ha I core B 4BI'yCTC, IIT.

(1-3-51 MOBTOPHOCTH)

Bun cota n a yron n1Ha OCHOBaHUS SIMENKU
I'pynma | Crar. T9eIIH- TPYT- CTPOUTENb- | TPYTHEBBIH U3
ITOKa3. HBIN HEBBIU Has paMKa | HOBOM BOIIMHBI
130° 130° 109° 110°
1 M 306,00 956,33*** | 1048,00*** 1242,33***
+m 2,95 63,55 73,86 71,33
Cv, % 1,67 11,50 12,19 9,93
2 M 333,33 093,33*** | 1124,33*** 1302,33***
+m 6,16 51,82 86,61 63,08
Cv, % 3,20 9,02 13,33 8,38
3 M 372,00 1092,00*%** | 1186,67*** 1359,33***
+m 14,72 44,84 89,67 63,91
Cv, % 6,85 7,10 13,07 8,13
4 M 447,00 1114,67*** | 1245,00*** 1437,00%**
+m 28,63 40,74 87,19 79,25
Cv, % 11,08 6,32 12,12 9,54

[Tpu BEIpamIMBaHUK JTUYUHOK Ha CIEIUATBHBIX TPYTHEBBIX COTaX KaK C a yT-
JoM aHa ocHoBaHuA sueiiku B 130°, tak u B 109° B xoHTposbHOU rpynne (1-s
rpynmna, noJKOpMKa CaxapHbIM CHUPOIIOM) KOJIMYECTBO UX PE3KO YBEIMYMBAETCS
2,68-3,11 pa3za. [Ipu 5T0M MakCUMaJIbHbIE YPOBHU YHCICHHOCTH BBIKAPMITMBAEMBIX
JUYUHOK PETUCTPUPOBAIHCH B 3-ii, U, 0COOCHHO 4-1 Tpymmax.

B 3-ii rpynine gannsiii mapametp kosiebancs ot 970,0 no 1120,0 wt. Ha ogHOM
cote, B 4-ii — ot 1280,0 mo 1360,0 mT., 9TO OBUIO BBINIC KOHTPOJIBLHON HHUQPHI C
mueuHbBIM coToM B 3,03- 3,5 paza u B 4,0-4,25 pasza, COOTBETCTBEHHO.

K koHIly WIOHS mapaMeTp OMKMCHIBAEMOTO IMOKA3aTeNsl JTOCTUTaJl MUKOBOIO
ypoBHs. CONOCTaBIEHHE CPEIHUX 3HAYEHUM TPEX 3aMEPOB 3a UIOHB MTOKA3aJI0, YTO
B pa3pese Ipylil OHM UMEIOT CBOM rpaaanuu. [Ipu 3ToM MakcuMaibHBI YpOBEHb
BBIKAPMJIMBAEMbIX JINYMHOK PETUCTPUPOBAIM HA COTaX C OCTPHIM YIJIOM B 3-i (CO

CTPOUTENILHON paMKoi) U 4-i1 rpynnax (COT U3 MHHOBALMOHHOW BOIIMHBI). B 3-i
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rpymnie JaHHbIi 1oka3zarenb BapbupoBai ot 1403,64 no 1560,30 ., B 4-i1 rpymnmne
— ot 1625,69 no 1786,67, 4To OBLJIO BbIIIE KOHTPOJIBLHON LIU(PPHI C UCTIOIH30BAHUEM
nmueauHoro cota B 4,3 u 4,8 paza, B 5,0 u 5,5 paza, COOTBETCTBEHHO.

B aBrycre 4ncieHHOCTh BBIKaPMIIMBAEMbIX JUYMHOK TPYTHEW B KOHTPOJIBHOM
U 2-4 ONBITHBIX Tpynnax noHmwkaercs (puc. 2.4). OcoOeHHO 3aMETHOE CHI)KEHHE
YUCJIIEHHOCTU JINYMHOK TPYTHEH perucrpupyercs K 15 aBrycra B KOHTPOJIBHOM
IpyIIe IpY BBIKAPMIIMBAHUM MX Ha IMYEIMHOM coTe. CpelHee 3HAY€HHUE TaHHOIO
moka3aTess 3a aBrycT B 1-4-if rpymnmax Ha m4eauHoM cote konednercs ot 306,0 mo
447,0 mIT. Ha OJTHOM COTE.

Ha TpyTHEBOM coTe ¢ TyNbIM YIJIOM HapaMmeTp AAHHOIO MOKa3aTelis yBEJH-
YUBAETCA, HO OCTAETCSI HU3KUM 10 CPAaBHEHMIO C MPEABIAYIIUM MECSIUEM. 3/1€Ch OH
kosieonercs ot 956,33 no 1114,67 mt. Ha OJHOM COTE.

[Ipu BbIpamMBaHUU TPYTHEW UCIOJIB30BAHUEM CTPOMTEILHOM PaMKH, C OCT-
PBIM YIJIOM JHA SUYEUKHU, 0 CPABHEHHUIO C MPEABIAYIIIMM BapUaHTOM COTa, UX YHC-

JICHHOCTb ObLiTa BBIINIC U Kosiebanack B mpeaenax ot 1048,0 mo 1245,0 mT.
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B Ctpour. pamea, 109°  ® Tpytrerrift cot, M3 HoBof Bomumer, 110°

Puc. 2.4 — KonndecTBO BEIKAPMIIMBAEMBIX JJMYMHOK Ha OJJHOM COTE B aBryCTe, IIT.
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Ha core n3 nHHOBaIIMOHHOW BOLIMHBI JAHHBIN I10Ka3aTelb B Pa3pe3e OMUCHI-
BAaE€MbIX TPYII ObLI CAMbIM MAaKCHUMAaJIbHbIM, HO YCTyIaJl TaKOBBIM JIaHHBIM PETu-
CTPUPYEMOTO B HI0JiEe, KoJeOsach B npezenax ot 1242,33 no 1437,0 wrt. Ilpu sTom
OH ObUI BBIIIIE KOHTPOJIBHOU LIU(PPHI C MUETUHBIM coTOM B 4,05-4,69 paza.

J’KuBasi Macca BbIpallMBa€MbIX TPYTHEBBIX JUYMHOK 8-10 CyTO4YHOro BO3-
pacTa umena cBou 0COOEHHOCTH KakK B pa3pe3e MPUMEHEHHBIX BapUaHTOB MOJKOP-
MOK U HCIIOJIb30BAHHBIX COTOB C PA3JIMYHBIM YIJIOM OCHOBAHUS JTHA SYEHKH, TaK U
Mecslla y4eTa JaHHOTO apameTpa.

[TonkopmKa caxapHbIM CUPOIIOM WM C J100aBiieHuE B Hee mpoorotuka Cyo-
Turch — C TIpy BBIPAIIMBAHUN TPYTHEH HA MYETMHOM COTE CYIIECTBEHHO HE BIIH-

ST Ha TIOBBIIIIEHUE MACChI JIMYMHOK TPYTHEH B HIoHE (puc. 2.5).
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Puc. 2.5 — Macca TpyTHEBOW TUYMHKH B UIOHE, 110 BAPUAHTAM OITBITA, MT.
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Tak npu MOJKOPMKE caxapHbIM CUPOIIOM U BBIpAIIMBAHWU TPYTHEH Ha mue-
JINHOM COT€ JAaHHBIM ITOKa3aTelb Koneoancsa ot 337,0 1o 349,0 mr, a ¢ HCIOIb30Ba-
HUEM CTPOUTENIbHOM paMku oT 386,5 1o 390,2 Mr, Ha cOTe U3 UHHOBAIMOHHOW BO-
mmHbBL — oT 392,0 10 396,3 Mr. Uto ObLTO BBINIE KOHTPOJIBHOH TGP B 1,14- 1,18
pasza.

B niepBoii gekane uroiis onuchbIBaeMblil TOKa3aTenb B 1-ii - 4-i1 rpynnax jo-
CTUraeT MaKCUMaJIbHOTO YpOBHS M KoJyieOjercs B mpenenax 355,2-398,0 wr
(puc.2.6). 3aTreM, K0 BTOpO# eKkaae cradunm3upyercs Ha ypoBae 350,6-392,3 mr, a

K TPEThEH JIeKajie — MOHMKAETCS He3HAYUTEIbHO, cocTaisig 344,0-390,0 mr.
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Puc. 2.6 — Macca ogHO# TpyTHEBOM JTUYMHKHY B UIOJIC, TTO BAPHAHTAM OITbITa, MT
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B [[menunent cot, 130°  m Tpyraessni cot, 130°
B Crpout. pamra, 109°  m TpyrHessiii cot, M3 HOBOM BomMHEL 110°

Puc. 2.7 — Macca OI[HOﬁ JIMYWHKHU B aBryCcTe 1o BapuaHTaM OIIbITa, MI'

JKuBas Macca TpyTHEBBIX JINYMHOK B aBrycrte (puc. 2.7), Ha000pOT MOHMKA-
eTcsl BO BcexX rpynmax. OgHako ypoBHU ITU(POBBIX 3HAUYECHUN OCTAIOTCS Ha Oolee
BBICOKOM YPOBHE Y TPYTHEBBIX JINUMHOK, BHIPAIIUBAEMBIX HA CTPOUTEIHHON paMKe
U COTE OTCTPOCHHOTO M3 BOIIWHBI HOBOTO MOKOJICHUS Ha (POHE CTHUMYIHPYIOIINX
noakopMok u3 JXKBX n monouHoit cmecu Hennu 2 ¢ mpeOGHOTHKOM.

Tak eciii B KOHTPOJIBHOM IPYIINE HA MYETMHOM COTE B Hayase aBrycra xKuBas

Macca Mpu MOAKOPMKE caxapHbIM chponoMm coctasisia 341,3 mr, Torna Kak Ha
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CTPOUTEIBHOM paMKe M COTE U3 HOBOU BOILLMHBI OH, ObLI OOJIbIIIE JJOCTUTAsl YPOBHS
B 374,2 u 384,3 mr.

K 10 aBrycra nanHeiii napaMeTp HE3HAYMTEIBHO MOHU3UIICS B ONTMCHIBAEMBIX
rpynnax coctaBuB 340,0, 363,6 u 361,2 mr, coorBeTrcTBeHHO. Ha cpok 15 aBrycra
BHOBB PETUCTPUPYETCS MOBBIIECHUS JAHHOTO MMapaMeTpa, KOTOPBIM COCTaBUII B pa3-
pe3e onuchiBaeMbIx rpynn 350,5, 384,3 u 3,78,1 Mr, COOTBETCTBEHHO.

[Ipu 5TOM cpeaHue 3HAUYEHUS 32 TPU y4eTa B aBI'YCTE MOATBEPAUIH TJIABHYIO
3aKOHOMEPHOCTh B TOHMKEHUHU MMapaMeTpa >KMBOM MACChl BEIKAPMITMBAEMBIX TPYT-
HEBBIX JINYMHOK B 3aBUCHUMOCTH OT BUJA IMOJKOPMKHU M UCIIOJIb3YEMOTrO COTa C TY-
MBIM U OCTPBIM YTJIOM B OCHOBaHUU JTHA STYEEK.

Tak mo | rpynmne Ha MYEIMHOM COTE C UCIIOJIB30BAaHUEM CAaXapHOTO cUpona
OoH cocTtaBui 343,93 mr, Ha TpyTHEBOM cotTe ¢ yriaom B 130° - 34727 wmr, Ha Ha
CTPOUTENBHOU paMke — 352,0 Mr, cOT€ U3 NHHOBAMOHHOM BOIIMHBI — 360,73 Mr.
[TpobuoTtuk Cyorunuc-C (2-4 rpyrima) HOYTH HE BT HA IPUPOCT MACChI JINYUHOK
TPYTHEH, TaK KaK y Hee (DYHKIIMS HAlpaBJIeHA Ha MOBBIICHHE UIMMYHHOTO CTaTyca.

CtaOWIbHO BBICOKHE MOKA3aTEN MACChl JUYMHOK TPYTHEU pETUCTPUPOBATU
B 3-4-i1 rpy1mmax, 0COOCHHO C UCIIOJIb30BAHUEM CTPOUTEIHHOM PAMKU U TPYTHEBOTO
COTa C OCTPBIM YIJIOM JHA STYEHKHU. 3]I€Ch ONMKMCHIBAEMbIN MOKA3aTeNb MPU UCIIOJb-
30BaHMM CTPOUTENBLHON paMku U noakopmke ¢ XKBX Ob11 paBen 361,57 mr, ¢ uc-
MOJIb30BaHUE MOJIOYHOM cMmecu — 360,73 Mr, Ha TPYTHEBOM COTE C OCTPBIM YIJIOM —
374,03 u 374,53 Mr, COOTBETCTBEHHO.

JlanHble mpeacTaBineHHbIe B Tabmuiie 19 u puc. 2.8 mokaspiBaeT, 4T0 HAMOOJIb-
U BBIXOJT OOIIEH MacChl TPYTHEBBIX JTMUYUHOK PETUCTPUPYETCS B UIOJIC HA TPYT-
HEBOM COTE C OCTPBIM YIJIOM OCHOBAHMS JIHA U€eK Ha (POHE CTUMYITUPYIOLIUX TOI-
kopMok ¢ JKBX nimm mosounoit cmeckro Hernu 2 ¢ npebunotukom — 750,26 u 850,57
r. B KOHTpOIBLHOM IpyIINe Ha MYSITMHOM COTE MPU MOJAKOPMKE C CaXapHbIM CUPOIIOM
OH coctaBwi 128,6 r. B aBrycre onucsiBaeMblil IOKa3aTeb IOHUKAETCS, OAHAKO I10
YPOBHIO OCTaeTCs BHICOKUM B 3-i U 4-i rpynnax, coctasisist 510,36 u 538,79 r (B

koHtpose 105,4 r).
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Taomuna 19

O6HIaSI MacCcCa TPYTHCBLIX JIMYHUHOK, ITOJTYUYCHHAA C 1 cora B utoHe- aBI'yCTC, I'

BI/II[ COTa 1 A yroJjl iHa OCHOBAaHHA STYCUKHU

['pynma Crar. 4eIIn- TPyT- CTPOUTENB- | TPYTHEBBIN U3
OKa3s. HBIN HEBBIN Hasi paMKa | HOBOW BOIIIMHBI
130° 130° 109° 110°
1 2 3 4 5 6
B HIOHE
1 M 111,11 372,47 415,96 458,63
+m 3,10 34,28 44,86 38,87
Cv, % 4,82 15,92 18,66 14,66
2 M 150,06 406,01 465,26 532,49
+m 10,13 34,84 58,13 58,13
Cv, % 11,68 14,85 21,61 18,88
3 M 173,30 458,22 508,87 602,86
+m 17,00 49,28 64,95 70,09
Cv, % 16,97 18,61 22,08 20,11
4 M 213,62 535,38 612,85 701,94
+m 6,37 32,30 49,25 69,23
Cv, % 5,16 10,44 13,90 17,06
B HIOJIE
1 M 128,60 474,12 552,78 591,28
+m 1,67 3,12 10,69 16,10
Cv, % 2,24 1,14 3,35 4,71
2 M 192,94 499,02 600,08 657,25
+m 3,44 1,56 3,70 4,83
Cv, % 3,08 0,54 1,07 1,27
3 M 242,49 566,98 636,18 750,26
+m 5,16 4,32 2,40 3,07
Cv, % 3,68 1,32 0,65 0,71
4 M 255,49 635,04 708,10 850,57
+m 3,22 5,60 4,88 8,98
Cv, % 2,18 1,52 1,19 1,83
B aBI'yCTe
1 M 105,40 331,13 367,62 446,34
+m 1,78 19,55 23,33 20,46
Cv, % 2,92 10,21 10,98 7,93
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[Iponomkenne Tabnuis 19
2 3 4 5 6
M 114,79 345,39 396,50 470,59
+m 2,50 19,46 32,66 25,39
Cv, % 3,77 9,75 14,25 9,34
M 130,38 389,61 429,18 510,36
+m 5,03 14,45 31,01 22,12
Cv, % 6,67 6,41 12,50 7,50
M 156,18 398,42 449,78 538,79
+m 10,61 16,66 35,22 34,51
Cv, % 11,75 7,23 13,54 11,08
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Puc. 2.8 — O6m1as macca TpyTHEBBIX JTUYMHOK € | cOTa, moJiydeHHas B MPOIECCe OMbITa, T

3.8 buonornyeckuii MOTEHIMA MUYETUHBIX CEMEH, IPU BBIPAIIMBAHUN TPYTHEBOTO
pacIuioia ¢ pa3HOM apXUTEKTOHUKOU SY€EK COTa U CTUMYJIMPYIOIUX TTOJKOPMOK B

HIOHC-aBI'YCTC 110 BapuaHTaM OIIbITa

Jannsle npeacrasienHbie B Tadbaune 20 u Ha puc.2.9 1no BeIpaliiBaHUIO TPYT-

HCBOI'0 paciuioga CBUACTCIBCTBYIOT O TOM, YTO MAKCHUMAJIbHBIC IMHUKHU IICYATHOI'O
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pacIuioia B MYEIHMHBIX CEMbSIX KOHTPOJIBHOMN M OIBITHBIX TPYIIIT PETUCTPUPYIOTCS B
UIOHE U MIOJIE, TI0 CPABHEHMIO C aBT'yCTOM.
Taomuna 20

KonuyecTBO KBagpaToB ¢ TPYTHEBBIM PACIUIOIOM Ha COTaX, MOJTYYEHHBIX B HIOHE-
aBrycTe OT MUEJMHBIX CEMEW KOHTPOJbHOMN U OTBITHBIX TPYIII
(B pacuere Ha | MYENHHYIO CEMBIO)

Bun cota n a yron n1Ha OCHOBaHUS SIMENKHU
I'pynima Crar. 4YeJIn- TPyT- CTPOUTEIIb- szz:zgiﬁ o
IIOKa3. HBIN HEBBIN Has paMKa

LIUHBI
130° 130° 109° 110°

1 M 160,00 256,00 320,00 344,00
+m 4,19 5,44 8,51 3,40
Cv, % 4,54 3,68 4,60 1,71

2 M 160,67 264,00 328,33 353,00
+m 0,98 6,17 3,60 4,19
Cv, % 1,06 4,04 1,90 2,06

3 M 240,33 320,00 400,67 416,00
+m 4,39 8,65 9,17 6,81
Cv, % 3,16 4,68 3,96 2,83

4 M 240,00 336,00 400,00 480,33
+m 5,80 4,55 6,61 4,01
Cv, % 4,18 2,34 2,86 1,45

B HIOJIE

1 M 240,00 319,67 360,00 400,00
+m 4,19 7,32 6,61 9,00
Cv, % 3,02 3,96 3,18 3,89

2 M 240,67 320,00 376,00 481,33
+m 4,39 4,72 5,74 4,23
Cv, % 3,15 2,55 2,64 1,52

3 M 322,67 337,33 391,00 521,00
+m 5,37 3,03 6,03 3,86
Cv, % 2,88 1,56 2,61 1,28

4 M 320,33 401,00 399,00 536,00
+m 1,19 7,49 8,05 6,98
Cv, % 0,64 3,23 3,49 2,25




87

[Iponomkenue Tadbmmimbt 20
B aBTyCTE

1 2 3 4 5 6

1 M 161,00 161,33 241,00 272,00
+m 2,95 1,19 2,63 4,33
Cv, % 3,17 1,27 1,89 2,75

2 M 162,67 164,33 282,00 337,00
+m 1,96 5,30 5,26 1,70
Cv, % 2,09 5,58 3,22 0,87

3 M 240,33 322,67 325,67 402,00
+m 3,67 5,69 4,01 5,89
Cv, % 2,64 3,05 2,13 2,54

4 M 239,67 362,67 320,67 481,67
+m 7,22 5,26 9,91 5,00
Cv, % 5,22 2,51 5,35 1,80

500
400
300
200
100

500
400
300
200
100

500
400
300
200
100

B HIOHC

ITdenHHBIH cOT. TpPYTHEBBIH COT.
130°

B HIOJIC

ITgenuHbId cOT. TpPYTHEBBIH COT,
130°

B aBI'ycTe

CrpoHTeTbHadA TpPYTHEBBIH COT.
paMka. 109°

CtponrensHas TpyTHEBBIH COT,
pamxa, 109°

ITuennueid coT, TpyTHEBBIH cOoT. CTpoHTenbHas T[pPYTHEBBIH COT,
130° 130° pamka, 109° 110°

M 1-g KOHTpOAbHAA M 2-g ONEITHAA M 3-9 ONBITHAA 4-1 ONBITHAA

Puc. 2.9 — KonnuecTBO BBIpAIIEeHHOTO TPYTHEBOTO PAcCIUIONa B JICTHUH CE30H

M4YCINHBIMH CEMBbAMU KOHTpOHBHOﬁ H OIIBITHBIX T'PYIII, KBAAPATOB
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Tak B MIOHE B KOHTPOJBHOW Ipynie MpU KCIOIb30BAaHUM MUEITUHOTO COTa
TPYTHEBOTO PACIIO/Ia BRIpAIMBAJIOCH B ipeaenax 160 no 240 kBaapaToB WU B Me-
pecueTe Ha THE3/I0OBYIO paMmKy 2-3 pamku. [Ipu ucnosnbp30BaHny TPYTHEBOTO COTA C
TynbeIM yriioM B 130° maHHBIN mapaMeTp moBbIaercs 10 256 — 336 kBaapaTtoB (2,1-
4,2 pamku), Ha cTpoutesbHOM pamke — A0 320-400 xBanpartoB (4,0-5,0 pamok),
TPYTHEBOM COTE C OCTPBIM yriioM — 110 344-480 kBaapartos (4,3-6,0 pamok).

B urosnie onvcaHHblii oKa3aTelb JOCTUTaeT MMKOBOTO YPOBHS, OJTHAKO B pa3-
pe3e KOHTPOJBHOM M OMBITHBIX IPYII 3aMETHO Pa3/IMYalOTCs B 3aBUCUMOCTH OT
OCTPOTHI COTa U BAPUAHTOB NOJAKOPMOK. Tak eciim MUHUMAaJbHBIA YPOBEHb TAHHOTO
napameTpa perucTpUpOBAJICA B KOHTPOJIBHOW IPyMIe HA MYETMHOM COTE MPHU CTH-
MYJIAPYIOIIEH MOJAKOPMKE CaXxapHbIM CUPONOM, TOI'/1a KAK MaKCUMAaJIbHBIM OH OBLT
B 4-ii rpyIine npu UCIOJIb30BAaHUU TPYTHEBOTO coTa ¢ yriioMm B 110° Ha doue cTu-
MYJIMPYIOIIEH MOJKOPMKHU C MOJIOYHOUM cMechio Hennu 2 ¢ npebuotukom. B omnu-
ChIBA€MBbIX IPyMIax NapameTp JaHHOTO nmokasaresns coctaBui 240 u 536 kBagpaToB
(wnu 3,0 u 6,7 paMOK), COOTBETCTBEHHO.

B aBrycre ypoBeHb BbIpalIMBAEMOr0 TPYTHEBOTO PACIIONA B MUEIUHBIX CE-
MbsX TOoHMKaeTcsa. OCOOCHHO 3aMETHBIMU TEeMIIaMHU OH TOHIXKAETCSI MPU UCTIOIb-
30BaHMHM MMYEITUHOTO cOTa. MeHee 3aMETHBIMU TeMIIaMH MOHUKEHHUS BbIpaIlluBaHUS
JMYUHOK TPYTHEBOTO PACIIOA PETUCTPUPYETCA HAa CTPOUTEIILHOM paMKe U CHelH-
QIbHOW TPYTHEBOM COTE C OCTPBIM YTIIOM OCHOBAHUS JTHA siYeeK HA (hOHE CTUMYJIIHU-
pytoux noakopmok XKBX u Mog04HOM CMEChIO ¢ TPEOUOTUKOM.

Tak B 4-1i rpyIilie HA TPYTHEBOM COTE C OCTPHIM YTIJIOM JIHA OCHOBAHUS STYEEK
npu crumyaupyromen noakopmke ¢ JKBX on ymensmaercs Ha 119 kBagparos, ¢
MOJIOYHOM CMECBHIO ¢ MPEOMOTUKOM — Ha 45 KBajipaToB. [Ip1 3TOM KOJIMYECTBO BbI-
PaIIEHHOT0 pacIuioa Mo CPABHEHUIO C KOHTPOJIbHOM TPYIIION ¢ MUETUHBIM COTOM
Ha (hOHE MOJKOPMKH CaxapHbIM CHUPOINOM 37ech OblIo Oousblie B 2,5 u 2,99 pa3za,

COOTBCTCTBCHHO.
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3.9 Bimsiane Ha OMOJIOTMYECKUH NOTECHI A MYCINHBIX ceMen APXUTCKTOHHUKHU
AYCCK COTOB U CTUMYJIMPYIOINUX IMOAKOPMOK, Ha O6HII/H?I BbIXO MACChI TPYTHCBBIX

JIMYMHOK CO BCCX COTOB B HIOHC-aBI'YCTC

OO1as Macca TPYTHEBBIX JINYMHOK MOJTYYEHHBIX CO BCEX COTOB IO MECSIIAM
B JICTHUU CE30H 10 BapHaHTaM OIIbITa, MpecTaBieHbl B Ta0a.21 u Ha puc.2.10.

OO1ast Macca TPYTHEBBIX JINUMHOK SIBJISIETCSI XO3UCTBEHHO MOJIE3HBIM MIPH-
3HAKOM I10 TPOU3BEIEHHOMY IPOIYKTY, B YaCTHOCTH TOMOT€HATYy TPYTHEBBIX JINUH-
HOK, TaK ¥ OMOJIOTMYECKUM MOKa3aTejeM, IPU KOTOPOM MUENIMHAs CEMbs, KaK Iie-
JocTHasi OMOJOrMYecKas eIuHUIAa padOYMMH MuelaMM KOPMWJIMLIAMH, Hampas-
JIEHHO BBIpAIIMBAET JMYUHOK TpyTHEH. IlosTomMy Omosiormueckue crnocoOHOCTH
m4es1 KOpMUJIel] BBIKApMIIMBATh MOJHOBECHBIX JUUYUHOK TPYTHEN, B OCOOEHHOCTH B
npoMexyTKe oT 8 10 10 cyTouHOro Bo3pacra 3aBUCHUT OT BHa COTa HA KOTOPOM OHHU
BBIPAILIMBAIOTCSI.

OueBHIHO, UTO MPU NPUOIMIKEHUU MapaMeTpa JHa OCHOBAHUS sIUEHKH COTa
K MpUpOAHOMY oOpasily OyAyT BBIKApMIIMBATHCA IOJHOBECHBIE TPYTHEBBIE JIHU-
yuHKY. B ipupogHOM 00pasiie yrod aHa s4eiKu coTa OCTphIi U Koaebnercs oT 109
1o 110°. Ha monb30BaTeNbCKUX MACEKAX MUETUHBIE CEMbHU BBIPAIIMBAIOT TPYTHE-
BBIW PACIUIOJ HAa MUYEIMHOM COTE, C YIJIOM OCHOBaHuUs siueek B 130° (Tymoii yrom).
[Ipu 3TOM OHM SIYEMKY JTOCTPAUBAIOT MO BBICOTE, YBEIWYUBAs €ro Ha 2,2-2,5 MM U
pacmpsAoT B quamerpe. OgHako Takue slMeUKU HE COOTBETCTBYIOT IMPHUPOIHOMY
oOpaslly, U pa3BUBAIOLIUECA TPYTHU MO MOP(OJIOrMUYECKUM MpU3HAKAM HE BCeraa
COOTBETCTBYIOT CTaHJAPTY NOPOAbI, @ HAPOXKIAIOIINECS TPYTHH, KaK U JIMYNHKHU HE
MOJIHOBECHBIE.

CrpourenbHas paMKa, Kak U TPYTHEBBIA COT U3 HOBOM BOLIMHBI C YIJIOM OC-
HoBaHus stueriku B 109 u 110° (ocTphlil yrou) 3aat0T HE TOJIBKO TUI BhIpal[UBae-
MOTO TPYTHEBOI'O PacIuioa, HO U JAIOT BO3MOKHOCTH I€JIEHANPABICHHO YBEJINYH-
BaTh UX YMCJIEHHOCTh U MOJy4aTh MOJHOBECHBIX TPYTHEBBIX JTUYMHOK B aKTUBHBIN
CE€30H roja. Pe3ynbTaThl uccien0BaHUs BbIX0O/1a O0IIE MacChl TPYTHEBBIX JINYMHOK

IMOJIYYCHHBIX CO BCCX COTOB 3a AKTUBHbLINA CE€30H rojga ¢ MCII0JIb30BaHUCM PA3HbIX
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BHJIOB COTa Ha (DOHE CTUMYJIUPYIOIIUX MOJKOPMOK OT ITUSTUHBIX CEMEH, MPe/ICTaB-
nenbl B Tabnuie 21 u Ha puc. 2.10.
Tabmma 21
OO6mas Macca TPYTHEBBIX JUYMHOK MOJTYYEHHBIX CO BCEX COTOB B HIOHE- aBIy-

cTe, T (B pacuere Ha 1 MYETUHYIO CEMBIO)

Bup cota 1 a yrois 1Ha OCHOBaHUS SYEUKH
I'pymmna u Crar. M4eIu- TPyT- CTpPOUTEJIb- prTHe]fHH s
B OKa3s. HBIN HEBBIN Hasl paMKa HOBOM BO-
MOJIKOPMKH IIMHBI
130° 130° 109° 110°
1 2 3 4 5 6
1 M 222,52 1198,14 1678,11 1971,95
+m 10,92 133,09 220,04 166,34
Cv,% 8,49 19,22 22,68 14,59
2 M 301,75 1337,04 1917,25 2353,03
+m 22,32 111,42 256,85 268,12
Cv, % 12,79 14,42 23,18 19,71
3 M 522,49 1848,77 2566,03 3152,51
+m 58,66 242,24 367,49 409,11
Cv,% 19,42 22,67 24,78 22,45
4 M 639,57 2243,94 3076,23 4222,89
+m 7,17 111,27 291,23 440,59
Cv,% 1,94 8,58 16,38 18,05
B urone
1 M 386,05 1897,03 2488,85 2961,75
+m 11,58 47,49 80,96 146,51
Cv,% 519 4,33 5,63 8,56
2 M 580,58 1996,10 2820,85 3954,92
+m 16,85 30,35 55,76 57,70
Cv, % 5,02 2,63 3,42 2,52
3 M 978,90 2391,23 3173,20 4886,42
+m 35,15 39,41 55,07 52,76
Cv,% 6,21 2,85 3,00 1,87
4 M 1023,02 3184,66 3532,92 5699,97
+m 13,06 87,45 93,40 116,14
Cv,% 2,21 4,75 4,57 3,53
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[Tponomkenne Tabnmipt 21

1 2 | 3 | 4 | 5 6
B aBrycre
1 M 212,00 667,18 1105,18 1514,26
+m 3,33 35,81 57,70 44,65
Cv, % 2,12 9,29 9,03 5,10
2 M 233,23 705,83 1391,84 1983,47
+m 2,46 18,08 89,66 114,53
Cv, % 1,83 4,43 11,14 9,99
3 M 391,06 1573,16 174274 2567,40
+m 9,94 78,62 104,85 138,02
Cv, % 4,40 8,65 10,41 9,30
4 M 465,78 1802,87 1790,98 3238,38
+m 22,57 48,14 88,84 177,85
Cv, % 8,38 4,62 8,58 9,50
4000
3000 B HIOHC
2000 I I I
1000
TTaenuHsli coT, 130° TpyTHEBRIH COT. CTpoHTeThHAA TpyTHEBBIH COT,
130° pamka, 109°
6000
5000
4000 B HIOAC
3000
il
1000
ITgennsEIH coT, 130° TpyTHeBEIH COT. CTpoHTensHas TpyTHEBEIH COT,
130° pamka, 109°
4000
3000
B aBIyCcte
2000 I
1000

0

ITgennsEIH coT, 130° TpyTHeBEIH COT.
130°

B 1-1 KOHTPOJIbLHAA

B 2-9 OIBITHAA

CTpoHTeIbHAA

pamka, 109°

M 3-1 OIIBITHAA

4-51 OIIBITHAA

TpyTHEBEIH COT,

Puc. 2.10. Obmas macca TPyTHEBBIX JTHYMHOK IMOJIy4€HHAss CO BCEX COTOB B

HIOHC- aBr'yCTeC 110 BapuaHTaM OIIbITa, I'
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VY cTaHOBNIEHO, YTO MUHUMAJIbHBIN BBIXO/1 00IIEH MacChl TPYTHEBBIX JIMYMHOK
PETUCTPUPYETCS HA MUEITMHOM COTE Y KOTOPOIl 00beM sTUeKHM MaJleHbKUIL, 110 CpaB-
HEHUIO CO CHEUaIbHBIMUA TPYTHEBBIMU cOTaMu. OTHAKO, TOCIIETHUE PA3INYatOTCs
MeX1y coOOM YIJIoM OCHOBaHUS JTHA SYEHKH, BIMSIOIIMM Ha ee 00beM. B crpou-
TeJIBLHOW pamke maHHbId mapamerp 109° mpu sToM 00pa3yeMblii OCTPBINA YToJl YBe-
JMYMBAET 00bEM SUEHKHU, B TPYTHEBOM COTE OH MOXKET OBbITh ABYX BHJIOB B 130° -
obpasyer tymo# yroa u 110° - ¢ ocTpsiM yriom.

Tak, BClIeICTBUE BBIIIE CKA3aHHOTO IPH UCMOJb30BAHUH ITYEITUHOTO COTa U
MOJIKOPMKE CaxapHbIM CUPOIIOM, B MIOHE BBIXO]I 00IIEN MacChl TPYTHEBBIX TUYUHOK
CO BCEX COTOB OJHOM MYEIIMHOU CeMbU cocTaBisieT 222,52 r, mpu 100aBJICHUH MPO-
ounotuka - yBenuuuBaetcs 10 301,75 r. KpaTHOCTh yBenM4YeHUs! BBIXOJa MACChI JIU-
YHHOK PE3KO Bo3pacTaeT mnpu nodasieHuu B cupon KBX. 3neck no cpaBHEHUIO C
YUCTBIM CAXapHBIM CHUPOIIOM €T0 YPOBEHB MOBBIMIAETCS B 2,35 pa3a, a ¢ MOJIOYHOU
cMechio — B 2,87 pasa.

Ha TpyTHEBOM cOTE € TYIBIM YIVIOM OCHOBAaHMS siY€eK B |-i rpynmne oH mo-
BbIIIAETCA B 5,32 pa3a, Ha CTPOUTENBHOU pamKe — B 7,54 pasa, Ha ClielIMaIbHOM COTE
13 HOBOW BOIIMHBI — 8,86 pa3a.

[Ipu nobGaBnennun B moakopMKy mnpobuotnka Cyotunuc-C Bbixona oOuiei
Macchbl TPYTHEBBIX JIMYMHOK 3aMETHO BO3PACTAET: HA IMUYEIMHOM COTE COCTABIISET
301,75 r, Ha TpyTHEBOM - ¢ TynbIM yriioM — 1337,04 T, Ha CTPOUTENBHON paMKe —
1917,25 r, Ha TpyTHEBOM COTE € OCTPBIM yriaom — 2353,03 .

Bonee 3ameTHOE yBeIMUEHNE YPOBHS BBIX0OJIa OOIIEH MacChl JINYMHOK TPYT-
HEll CO BCEX COTOB CEMbH PETUCTPUPYETCA NpH A00ABICHUU B CaxapHbIM CHUpPOI
KBX (3-s rpynna). Ha TpyTHEBOM cOTE € TyIbIM yIJIOM €0 YPOBEHb YBEJINUUBA-
eTCsl IO CPaBHEHUIO ¢ KOHTPOJIbHOM 1 poit 8,3 pa3a, Ipu UCIOJIb30BaHUN CTPOU-
TenpHOU paMku — B 11,53 pa3za, Ha TpyTHEBOM cote ¢ yriioMm B 110° - 14,17 pa3a.
Taxkas jxe AMHaMUKa BbIX0Ja OOIIe Macchl TPYTHEBBIX JTMUUHOK PErHCTPUPYETCS
pyu 100aBJICHUHU B CaxapHbBIA CHPOI MOJOYHOM cmecu Hennu 2 ¢ mpeOnoTHKOM.
371ech ONUCBHIBAEMBbIH ITOKa3aTesb OblT HE3HAUYNUTENBHO BBILIE MPEABLIYIINX TAHHBIX

YCTaHOBJICHHBIX B 3-i rpymie. Tak Ha TPyTHEBOM COTE OH ObLI BBIIIIE KOHTPOJIBHON
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uupsl ¢ muenuHbiM cotoM 10,1 pa3a, mpu UCIIOJIB30BAaHUU CTPOUTEIBLHON PaMKH -
B 13,83 pa3a, Ha crielMagbHOM TPYTHEBOM COTE C OCTPBIM YIJIOM OCHOBAHUS SIYEUKH
—B 18,98 paza.

Takast ke 3aKOHOMEPHOCTh OTHOCUTENLHO BBIX0/1a 00111eH MaCChl TPYTHEBBIX
JUYHHOK CO BCEX COTOB IMYEIIMHON CeMbH HaOmonanack B utosie. OTHAKO YMCIICH-
HBIC 3HAYEHUS B pa3pe3e KOHTPOJIBHOW U OMBITHBIX TPYIIT U BUI0B UCTIOIE30BAHHBIX
CTUMYJIMPYIOMIMX TOJKOPMOK Pa3INYaIUCh MO CPABHEHUIO C TAKOBBIMH JTAHHBIMU
UIOHS. 37I€Ch UX YPOBHU IIPEBOCXOMIIA KOHTPOJIbHYIO ITUGPY MPHU UCIIOTH30BAHUN
nmyenuHoro cota B 1,73-4,59 pasa; ¢ TpyTHeBbIM coToM ¢ yriom B 130° - B 8,5-14,3
pasa; ctpouTenbHOM pamMku — 11,2-15,87 paza; TpyrHeBOoM cote ¢ yriiom B 110° - B
13,32-25,6 pa3za.

B aBrycre oOmass macca TpYTHEBBIX JTUYMHOK TMOJYYEHHBIX CO BCEX COTOB
MYCSITMHON CEMBbH 3HAYUTEIHHO TMTOHMKACTCS U yCTYIIAeT TAKOBBIM JTAHHBIM TIEPBOTO
Cpoka HaOJI0/IeHHsI, B YaCTHOCTHU UIOHS (puUC. TabIuIa).

Takum o6pa3zom, 0000IIIEHHBIN aHATN3 MPEACTABICHHBIX JAaHHBIX MO3BOJISET
3aKJTFOYUTh, YTO YBEIUYCHUE YPOBHS BBIXOJA OOIIEH MAcChl JUYMHOK TPYTHEH CO
BCEX COTOB CEMbU PETHUCTPUPYETCS B UIOHE U HIOJIe TIPU JOOABICHUU B CaXapHBIH
cupor XXBX (3-s1 rpymima): Ha TpyTHEBOM COTE C TYIIBIM yTJIOM €T0 YPOBEHb YBEIH-
YUBAETCS MO CPAaBHEHUIO C KOHTPOJbHOMU Iudpoi 8,3 pasza, npu UCIOIH30BAaHUU
cTpoutenbHOM paMku — B 11,53 pa3za, Ha TpyTHeBOM cote ¢ yriiom B 110° - 14,17
pasa, ¢ MoJiouHOM cmecbto Hennu 2 ¢ npeduotukom - B 10,1 paza, B 13,83 paza u B

18,98 pa3a, COOTBETCTBEHHO.
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3.10 YpoBeHb HEKOTOPHIX HE3AMEHUMBIX aMUHOKHUCIIOT B OPraHU3Me TPYTHEBBIX
JMYUHOK B TOCTAIMOPHOHAIBHOM OHTOT'€HE3€E MPHU PAa3HOU apXUTEKTOHUKE SYEEK CO-

TOB U CTUMYJIMPYIOIIHX ITOAKOPMKaXx

Y CTaHOBIIEHO, YTO Y HE3aMEHUMBIX AMMHOKUCIIOT OYE€Hb IIUPOKHI CHEKTp
ouonoruueckoro aevictBua. OMHUM U3 OCHOBHBIX (DYHKIIMI JaHHOTO Kjacca aMu-
HOKHCJIOT SIBJISICTCS MO/IEPIKaHNE U PETYITUPOBAHUS METa0OINIECKUX TIPOIIECCOB B
opraHu3Me 1 o0ecreyeHue romeocrasa, padoToCnoCOOHOCTH U (PYHKIITMOHUPOBAHUS
UMMYHHOH CHUCTEMBI, 0OeClieueHEe pereHepalud TKaHeW U CO3JaHhe CTBOJIOBBIX
MyJIOB KJIETOYHBIX MOTYJISIIIHA.

Tak, Hampumep, BaJIMH - 3TO BCE MPOHHUKAIOIIAsT aMUHOKHCIIOTA, y4aCTBYIO-
11asi B PETyJISLIMU POCTa U CUHTE3a TKaHEH Tella, BOCIIOJIHAOIAs YHEPTUIO MbILIEY-
HBIX KJIETOK U MBIIICYHYIO KOOPAUHAIMIO, CIOCOOCTBYIOIIAsI a30TUCTOMY OOMEHY,
o0ecreurBaeT 3alluTy MUEJIMHOBBIX 000JI0UE€K HEPBHBIX BOJIOKOH U PErYIHMpPOBaHHUE
HEpBHBIX IponeccoB. [Ipu 3TOM BanuH Takke HEOOXOAUM JJIsi CTAaOUIIN3aLUU TOp-
MOHAJIBHOTO (POHA, YTIIEBOJHOIO M OEITKOBOrOo OOMEHa.

JIn3uH —y4acTBYyeT B CHHTE3€ OEIKOB, U 00eCIeunBaeT HOpMAJIbHOE (PYHKITU-
OHHPOBAHME UMMYHHOW CHUCTEMBI U TOAJACPHKKY 370POBBSI CIM3UCTBIX 000IOYEK.
OH CTUMYIHUpPYET CUHTE3 IJIa3MaTUYECKUMH KJIETKAaMU aHTUTENl U YCUJIMBAeT 3a-
IIMUTHBIE MEXaHU3Mbl opranu3Ma. OCHOBHbIE (DYHKIIUU TaHHOW aMHUHOKHCIIOTHI 3a-
KITIOYAeTCs B TOM, YTO OHA MOHM)XAET MacCy 3a CYET YMEHBIICHUS alMeTuTa U YCKO-
peHust MeTabou3Ma.

[Tpu 3TOM M30EHULIMH KaK aMUHOKHUCIIOTA YBEIMYUBACT (PU3UUYECKYIO U TICHU-
XHUYECKYIO0 BBIHOCITUBOCTh M 00OECIICUMBACT MBIIICYHBIE TKAHU DHEPrHe. DTH 00-
CTOSATEIBCTBO OCOOEHHO Ba)KHBI MPHU MPOU3BOJICTBE TOMOI€HATA TPYTHEBBIX JTUUU-
HOK.

JlaHHbIE TPECTaBICHHbIE B TA0IHIIE 22 MO3BOJSET OTMETUTH, YTO COEPKa-
HUE TaKUX HE3aMEHMMbIX AMUHOKHUCIIOT KaK BaJMHA, JJU3UHA U U30JICHIIMHA pa3iiu-

YJaroTCA B Pa3pe3€ UCCICAOBAHHBIX I'PVYIIIL.
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Tabmuna 22

YPOBCHB HCKOTOPLIX HC3AMCHHUMBIX dMHHOKHUCIIOT Y TPYTHCBLIX JIMYUHOK 10 U ITOCJIC

3arcyaTbiBaHUA A4YCCK, MKMOJIB/JI

BI)IpalueHBI Ha COTC C A YIJIOM STYCHKHU

I'pymmsi Crar TpyTHEBBIN, 130° TpyTHEBBIU, 110°
roKasar. Bo3spacTt nM4MHOK, CyT.
7 8 10 7 8 10
1 2 3 4 5 6 7 8
CopnepkaHue aMUHOKHUCIIOTHI BAJIMHA
1-1, M 51,56 9,04 7,70 52,80 | 11,10 9,40
+m 0,97 0,40 0,21 1,43 0,57 0,61
Cv,% | 4,21 9,91 6,04 6,04 11,54 14,43
2-11, M 52,67 10,94 8,45 53,18 | 11,47 9,84
+m 0,82 0,55 0,20 1,03 0,69 0,32
Cv,% | 345 11,17 5,35 4,32 13,38 7,20
3-1, M 53,20 11,56 9,05 53,80 | 11,68 10,20
+m 1,25 0,50 0,25 1,25 1,08 0,34
Cv,% | 524 9,67 6,15 5,18 20,65 7,34
4-4, M 53,27 11,80 9,28 54,04 | 11,90 10,40
+m 1,44 0,77 0,18 1,10 1,26 0,36
Cv,% | 6,04 14,58 4,22 4,54 23,53 7,69
ConeprxaHre aMAHOKHCIIOTBI JIU3MHA

1-11, M 9,60 11,50 6,80 9,74 11,82 7,66
+m 0,46 0,49 0,34 0,37 1,24 0,19
Cv,% | 10,62 9,53 11,00 8,41 23,46 5,58
2-11, M 9,76 11,80 7,60 10,12 | 12,24 8,00
+m 0,36 0,99 0,46 0,30 1,01 0,40
Cv,% | 814 11,24 13,42 6,68 18,47 11,18
3-1, M 10,88 12,40 8,06 10,60 | 12,80 8,32
+m 0,30 0,46 0,37 0,46 0,66 0,57
Cv,% | 6,14 8,22 10,34 9,62 11,48 15,25
4-4, M 10,80 12,20 8,20 10,90 | 12,90 8,40
+m 0,34 0,34 0,34 0,46 0,30 0,46
Cv,% | 6,93 6,13 9,13 9,36 5,14 12,14
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[Iponomkenne TabauIIBI 22
2 3 4 5 6 7 8
ConeprkaHre aMUHOKHUCIIOTHI M30JIEHIIMHA

1-11, M 2,43 6,40 3,12 2,74 6,74 3,60
+m 0,21 0,22 0,22 0,17 0,32 0,36

Cv,% | 19,28 7,65 15,62 | 14,15 | 10,60 22,22

2-1, M 2,50 6,63 3,35 2,84 6,86 3,73
+m 0,20 0,20 0,26 0,32 0,40 0,32

Cv,% | 17,89 6,87 17,41 | 2496 | 12,86 19,36

3-11, M 3,20 7,24 3,73 3,50 7,10 4,06
+m 0,34 0,31 0,16 0,20 0,30 0,27

Cv,% | 23,39 9,47 9,35 12,78 9,34 15,07

4-5, M 3,40 7,52 3,96 4,04 7,30 4,60
+m 0,22 0,39 0,26 0,26 0,18 0,36

Cv,% | 1441 11,61 14,86 | 14,14 5,48 17,39

IIpu 3TOM ypOBEHb UCCIEAOBAHHBIX HE3aMEHUMbIX AMUHOKHUCIIOT —I0 U TO-
CJI€ 3ale€4YaThblBaHUS STYEEK U3MEHSIETCS C BO3PACTOM TPYTHEBBIX JIMUUHOK.

Tak 1o pe3yapTataM HalluX UCCIIEI0BAaHUA MAKCUMAJIbHBIM YPOBEHb BAJIMHA
PETUCTPUPYETCS Y 7-MU CYTOUYHBIX TUYMHOK MIPU BhIPALIIUBAHUYU HA TPYTHEBOM COTE
C OCTpBIM YIJOM JIHa OCHOBaHMs siueek B 110° Ha QoHe cTuMynupyromen noj-
KOPMKHU C J100aBJIeHUEM MOJIOUHOM cMecu HenHu 2 ¢ mpeOMOTUKOM WM C KUBOM
B3BECHIO XJIOpesibl, cocTaBisist 54,04 u 53,08 mxmodib/i1, y 10 CyTOYHBIX TUYMHOK
Ha MOMEHT 3areyvaTblBaHUs €ro YPOBEHb PE3KO MOHUkaercsd B 5,2 u 5,28 pasa, HO
OCTaeTCsl BBICOKMM [0 CPABHEHHIO C KOHTPOJIbHOM TPYIIION, C YIJIOM JHA SYEUKHU
cotoB B 130° ypoBensb ero ke Ha 12,1 u 12,71%. YpoBeHb Tu3nHA U U30JCUIIMHA
HA000OPOT TOBBIMIAETCA K 8§ CYTOUHOMY BO3PACTy JIMYMHOK TPYTHEH, K MOMEHTY
npsAaeHuss KOKoHa y 10 CyTOUHBIX JTUUMHOK — MOHMKAETCSA, COCTABJISASI HA COTaX C
OCTPBIM YTJIOM JHA STYEHKH MPU MOJKOPMKE MOJIOUHOM cMechio Hennu 2 ¢ npebuo-
THKOM 8,4 MKMOJIb/JI, )KHBON B3BECHIO XJIOPEILIbI — 8,32 MKMOJIB/JI, H30JICHITHHA —

4,60 u 4,06 MKMOJIB/J1, COOTBETCTBEHHO.
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3.11 BnousiHue Ha YpOBEHb HEKOTOPHIX 3aMEHHMBIX aMUHOKHUCIIOT B OpraHU3Me
TPYTHEBBIX JIMYUHOK B MOCTAIMOPHOHATILHOM OHTOT€HE3€ ApXUTEKTOHUKHU STYEEK CO-

TOB U CTUMYJIMPYIOIINUX ITOAKOPMOK

MHorue 3aMeHUMbIE aMUHOKHUCIIOTHI BBITIONHSIOT (PYHKIIMIO MECCEHKEPOB
HEPBHOW CHUCTEMBI B3aUMOJEHCTBYs C HEHPOMEOMATOpPaMH, MOIIEPKUBAKOT YM-
CTBEHHYIO U IOBEJCHUYECKYIO AKTUBHOCTb, PETYJIUPYIOT OOMEH YIJI€BOJOB U JIMIIH-
JI0B, 00eCneurBalOT TOPMOHANBHBIA (DOH M CIIOCOOHBI MOBBICUTH PabOTOCHIOCOO-
HOCTb JIOKOMOTOPHOTO ammapaTa pabouux ocoOel u TpyTHEH, yCKOpsis BOCCTaHOB-
JIEHUE aKTOMUO3MHOBOTO KOMIUIEKCA MOCII€ U3HYPUTENBHBIX MOJETOB 32 HEKTAPOM,
a'y TpyTHEH 1ocie Bo3BpalleHusi ¢ OpayHbIX BbUIETOB. [103TOMY BaKHO 3HATH, Ka-
KOH YpOBEHb HEKOTOPBIX 3aMEHUMBIX aMUHOKHCIIOT B OHTOT€HE3€ OCOOEHHO 10 3a-
neyaTbIBaHUs! JINYMHOK TPYTHEH.

Pesynprarel ncciieqoBaHus CoIEpKaHUS 3aMEHUMBIX aMHHOKHMCIIOT THCTH-
JIMHA, TJINLIWHA U IPOJIMHA Y TPYTHEBBIX JIMYMHOK JI0 U TIOCJIE 3alI€YaThIBAHUS STUEEK,
B iepuoA oT 7 10 10 cyTouHOTO BO3pacTa, MpeacTaBieHbl B Tabmuie 2 3.

OTHOCUTEIBHO aMHUHOKHMCIOTHI TUCTUAMHA HEOOXOAUMO YTOYHUTH TO, YTO
OHA SIBJISIETCSl YCIIOBHO HE3aMEHUMBIMH, TAK KaK MPHU ONPEEICHHBIX OMOJornye-
CKHUX IpOLIECCaX OHA HE CHUHTE3UPYIOTCS, a €CJIM BbIpaOaThIBAECTCSA, TO B HEJOCTA-
TOYHBIX KOJIMYECTBAX. TakK, HaIpUMeEpP, TUCTUANH — 3TO MPEIIECTBEHHUK I'MCTa-
MHHA, YY4aCTBYIOILIETO B OOHOBJIEHUU TKaHEH, BO3JEHUCTBYS HAa HEPBHYIO CUCTEMY
peryJivpyer CHHTE3 TOPMOHOB M PUTMHUYHOCTH pPa0OThI MBIIIEYHONH OOOJIOUYKU
CTEHKH cepaua. BeneacTBue 3Toro 3aMeHNMblE aMUHOKHUCIIOTHI JTOJKHBI IIOCTYNATh
BMECTE C KOPMOM B JJOCTATOYHOM KOJIMYECTBE, MOCKOJIbKY HHTEHCUBHOCTh METa00-
JMYECKUX MPOLECCOB Y IMMYEIMHBIX OCOOEH, U B YACTHOCTH Y TPYTHEU pa3Hasl.

Tak y TMUMHA YCTAaHOBJIEH IUPOKUN CHEKTP NEHUCTBUSI, OJHUM U3 OCHOBHBIX
(GYHKIHI ero sBisieTcs perysius IeHCTBUS TOPMO3HOTO MeINaTopa Ha HEPBHBIE
KJIeTKH. Ero ypoBeHb BBICOKHI B KJIETKaX I'OJIOBHOI'O M CIIMHHOI'O MO3ra, 4TO YIy4-
[1aeT MO3TOBYIO AESTENbHOCTb, U CUHEPTUYHO HOPMAJIU3YET CUHTE3 MEXKKIIETOU-

HOTO BelllecTBa (KoJulareHa) U COeIMHUTENbHON TKaHH.
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Taomuna 23

ypOBeHI) HCKOTOPBIX 3aMCHUMBIX dAMHUHOKHUCJIOT Y TPYTHCBLIX JTUWYNHOK 10 U

IIOCJEC 3alI€4aTbIBaHUA AYCCK, MKMOJIB/JI

BrIpaleHsl Ha COTE C A YIVIOM SIYENKH

['pynmbn Crar TpyTHEBBIN, 130° TpyTHEBBIU, 110°
oka3ar. Bo3pacT TM4MHOK, CYT.
7 8 10 7 8 10
1 2 3 4 3) 6 7 8
ConeprkaHre aMAHOKHCIIOTBHI TUCTUIMHA
1-1, M 4,06 3,40 3,00 4,20 3,54 3,09
+m 0,24 0,26 0,10 0,34 0,18 0,23
Cv,% | 4,06 3,40 3,00 4,20 3,54 3,09
2-11, M 4,13 3,60 3,00 4,24 3,67 3,16
+m 0,25 0,22 0,28 0,22 0,19 0,19
Cv,% | 13,39 13,61 21,08 | 11,80 | 11,42 13,52
3-1, M 5,00 4,18 3,60 4,44 3,73 3,40
+m 0,40 0,24 0,36 0,21 0,32 0,22
Cv,% | 17,89 12,87 22,22 | 10,43 | 19,36 14,41
4-4, M 4,86 4,25 3,70 5,00 4,60 4,40
+m 0,30 0,30 0,27 0,28 0,22 0,22
Cv,% | 13,62 15,78 16,22 | 12,65 | 10,65 11,13
ConeprxaHre aMUHOKHCIIOTBI NIMIIMHA

1-1, M 15,05 11,20 12,00 | 15,19 | 11,60 11,90
+m 0,60 0,44 0,40 0,30 0,78 0,50
Cv,% | 894 8,75 7,45 4,44 15,03 9,36
2-1, M 15,20 11,50 12,40 | 15,40 | 11,86 12,52
+m 0,34 0,45 0,92 0,36 0,56 0,66
Cv,% | 4,92 8,70 16,61 5,19 10,53 11,80
3-1, M 15,45 11,70 12,66 | 15,80 | 12,40 12,80
+m 0,70 0,39 0,34 0,34 0,46 0,52
Cv,% | 10,05 7,45 6,03 4,74 8,22 9,11
4-4, M 15,72 11,99 12,92 | 15,85 | 13,06 13,30
+m 0,38 0,25 0,75 0,31 0,37 0,52
Cv,% | 5,37 4,65 13,01 4,42 6,38 8,77
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ITponomkenne TabIuIThI

2 3 4 5 6 7 8
ConepxaHne aMHMHOKHCIIOTHI IIPOJIMHA

1-1, M 37,60 30,80 | 28,60 | 37,87 | 32,96 29,27
+m 1,05 0,77 0,46 0,72 0,54 0,68

Cv,% | 6,20 5,59 3,57 4,23 3,65 5,17

2-11, M 37,80 31,00 | 28,84 | 38,20 | 34,13 30,30
+m 0,66 1,02 1,41 0,77 0,79 0,96

Cv,% | 3,89 7,36 10,89 4,50 5,17 7,05

3-11, M 38,60 31,60 | 29,80 | 38,60 | 34,80 31,40
+m 0,73 0,97 0,59 0,36 0,77 0,36

Cv,% | 4,21 6,82 4,45 2,07 4,94 2,55

4-4, M 38,90 31,80 | 30,60 | 39,07 | 35,80 32,14
+m 1,06 0,77 0,88 0,85 0,52 0,72

Cv,% | 6,11 5,41 6,40 4,86 3,26 5,02

[Ipu >TOM MPOJIMH - KAK AMHUHOKHUCJIOTA B CUMOMO03€ C TIIUIIMHOM, TTOBBIIIIAET
(U3UYECKYIO BBIHOCIMBOCTh M pabOTOCIIOCOOHOCTD, yiydIinaeT (yHKIIMOHUPOBA-
HUE CEepPACYHOU MBIIIIBI, YKPEIUIIET CyXOXKUJIUs, CBSI3KHU, CyCTaBbl. YTO 0OCOOEHHO
BaYKHO MPU MTPOU3BOICTBE TOMOT€HATA TPYTHEBBIX JTUYUHOK.

VY CTaHOBJIEHO, YTO YPOBEHb 3aMEHUMBIX AMUHOKHUCJIOT — TUCTUJWHA, TJIH-
LIMHA ¥ MPOJIMHA BbIIIE HA 2,5-5,6% y TPYTHEBBIX JIMUMHOK IPU BBIPAIIMBAHUN Ha
COTax C OCTPBIM YTJIOM JIHa OCHOBaHU4 siueek B 110°, mo cpaBHEHHIO C pa3BEPHYTHIM
(TynbiM) yriom nHa siueek B 130°. B mporiecce pocta auunHOK oT 7-mu 10 10 cy-
TOYHOTO BO3pPACTa yPOBEHb TUCTHIMHA MIOHUKACTCS TIPU MOAKOPMKE CaXapHbIM CH-
poriom ¢ 4,2 1o 3,09 mxmoutb/i1, ¢ tob6aBieHueM npoouotuka Cyorumuc — C — ¢ 4,24
110 3,16 MKMOJIB/JI, 5KMBOM B3BecH Xjiopeliibl — ¢ 4,44 no 3,40 MKMOJIb/J1, MOJIOUHOM
cmecu Hennn 2 ¢ mpeduotukom — ¢ 5,0 10 4,40 MKMOIIb/11. YPOBEHD TIUIMHA TIPU
BBIPAIIUBAHUH C PA3BEPHYTHIM YIJIOM y 7-MU CYTOUHBIX JIMYMHOK KOJIEOJETCS B
npeaenax 15,05-15,72 MkMonw/a, y 8-MH CYTOYHBIX moHMkaetcs jqo 11,2-11,99
MKMOJIB/J, ay 10 cyTounbIX Bo3pactaet 10 12,0-12,92 Mxmoiib/11. YpoBeHb TpoJIMHA
M0 CPaBHEHHUIO C JPYTUMU 3aMEHUMBIMU aMUHOKHCJIOTaMHU BBIIIE€ B OpraHU3ME

TPYTHCBBIX JIMYUWHOK, C BO3PACTOM €I'0 COACPIKAHUC ITOHMUKACTCA KaK IIPU BbIPpAIIn-



100

BaHUH Ha COTaxX C Pa3BEPHYTHIM (TYMbIM) YIJIOM JTHa OCHOBAHUSA S4YEEK, TaK U OCT-
pbiM. I[Ipu ocTpom yriie OCHOBaHUS sSiY€eK COTa IPH MOJKOPMKE caXapHbIM CHPOTIOM
y JINYMHOK C 7-MHU CYTOK 110 10 CyTO4YHOro BO3pacTta INOHMKEHHE MPOJUHA OCY-
miectBisercs ¢ 37,87 1o 29,27 MKMOJb/1, ¢ Jo6aBiaeHueM nmpoouoTuka CyoTHINCH
— C — ¢38,2 no 30,3 MKMoOJIb/JI, ¢ KUBOW B3BECHIO XJjopeiibl — ¢ 38,6 no 31,4
MKMOJIB/J, ¢ MOJIOYHOM cMechio Hennu 2 ¢ mpebuotukom — ¢ 39,07 no 32,14

MKMOJIB/JI.
3.12 buonorudeckass akTUBHOCTh M KaU€CTBO TOMOI'€HATa TPYTHEBBIX JIMUMHOK

Hccnenoanus mokasany, 4TO P UCIIOJIB30BAHUY ITYEN KAPIIATCKOM MTOPOJIBI B
IIPOU3BOJICTBE TOMOI'€HAaTa TPYTHEBBIX JIMUMHOK YBEIMUMBaeTcs BbIxo Oenka. Kop-
PEKIIMs COiepKaHus BaJIHA U JIN3UHA B OpraHU3ME 3TUX TYell, 0COOCHHO B 3UMHUMN
NEPHUO/I, COCOOCTBYET aKTUBHOMY BBIPAIIMBAHUIO PACILIO/IA KaK MYEIHHBIX, TaK U
TPYTHEBBIX 0coOei B Becennuit epuo [138-140]. Takxke ycTaHOBIIEHO, YTO TOMO-
I€HAT TPYTHEBBIX JIMUMHOK OTJINYAETCS BBICOKOM IUTATEIBLHON U KaJJOPUMHOM LICH-
HOCTBIO, KoTOpast coctaiseT 240-285 kkan Ha 100 r npoxykra. Kpome Toro, B ro-
MOTeHaTe HaOoaeTcs MoBbieHHas ¢ocdara3Has akTUBHOCTb, KOTOpasi B pasbl
IIPEBOCXOIUT TAKOBYKO y MATOYHOTO MOJouka. ColeprkaHHEe HEOPTaHUYECKOTO
dbochopa B TpyTHEBOM ToMoreHare Bhiiie B 2,34 paza. DTOT 3JIEMEHT HEOOXOAUM
1151 cuHTe3a AT® — UCTOYHUKA SHEPTUH, UCTIONb3YEMON B PA3IMYHbBIX IIpOLieccax
OMOCHHTE3a KJIETOK U JJIs1 JIeueHus 3a00J1eBaHuM, CBI3aHHBIX C HapyLIEeHUsIMHU (oc-
(dhaTazHoro oOMeHa 1 SHEPreTHYSCKUX MmpoIieccoB [36, 94, 142].

BemiecTBa, BBISIBICHHBIE B TOMOI'€HATE TPYTHEBBIX JIMUMHOK, UTPAIOT BaXK-
HYIO pOJIb B OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKLUAX, a TAKKE HEOOXOAUMbI
JUTSI pOCTa M HOPMATBHOM JKU3HEACATEIPHOCTH Opranu3Ma. Takum o6pa3om, 61oJio-
ruyeckasi akTUBHOCTD SBJISIETCSI OJTHAM M3 OCHOBHBIX IMOKa3aTesied KauecTBa Mpo-
JIYKTOB MTYEJIOBOJICTBA, BKJIIOYasi TPYTHEBBII TOMOTE€HAT, HO OHA BCE €Ille HEeAO0CTa-
TOYHO M3Yy4eHa U TpeOyeT JalbHEeWIINX Hay4YHBIX HccienoBaHuil. Hamm uccneno-
BaHMSI TOKA3bIBAIOT, YTO OUOJIOTrHYECKasi aKkTUBHOCTh TPYTHEBOTO TOMOT€HATA 3aBU-

CUT OT BO3pacTa JIMYNHOK. Ecau ncnonp3oBaTh He3anedaTaHHBIX JTMYUHOK a0 7-T0
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JTHSI, TO CBOMCTBA JJAHHOTO MPOAYKTa OYJIyT CXOKHU C MAaTOYHBIM MOJOYKOM. Ecnu
K€ TOTOBUTh TPYTHEBOE MOJIOKO M3 JJUYMHOK, U3BATHIX U3 THe3/a Ha 10—12 neHb
NIOCJIE 3alleyaThIBaHUSI COTOB, OHO OYJET COAEpKaTh OOJBLIEE KOJUYECTBO €CTe-
CTBEHHBIX TOPMOHOB. Takyke yCTaHOBJIEHO, YTO TPYTHEBBIC JIMUMHKU COJEPHKAT
MEHBIIIEE KOJTMYECTBO HEHACHIIIIEHHBIX COCIMHEHUH, O YEM CBUICTEILCTBYET MOKA-
3aTeNib OKUCISIEMOCTH, KOPPEIHUPYIOMUA C MEHBIIUM KOJWYECTBOM JICLIEHOBBIX
KHUCJIOT. DTH KUCIIOTHI B JUYMHKAX HAXOJATCS IPEUMYIIIECTBEHHO B CBSI3aHHOM CO-
CTOSIHUH, B BUE 3(PUPOB C MUPUCTUHOBOW, MAIIbMUTHHOBOW, CTEAPUHOBOM U JpY-
TUMHM KHUcjioTamu [36, 142].

LlenenanpaBieHHOE MOTYUYEHUE ChIPHA ISl IPOU3BOJICTBA TPYTHEBOIO TOMO-
reHaTa OCYIECTBIISETCA KaK Ha MUEMHBIX COTaX, TaK U Ha CHEIHaTbHBIX TPYTHE-
BBIX COTaX, OTCTPOEHHBIX U3 TPYTHEBOM BOIIUHBI C TUAMETPOM sTUehku 6,8—7,0 MM.
B Poccun Obuta pa3paboTaHa yCOBEpIIEHCTBOBaHHAS BOUIMHA, U3 KOTOPOW OTCTpa-
MBAIOTCSI COThI, APXUTEKTYypa KOTOPHIX COOTBETCTBYET MPUPOJHOMY 0Opasity [7, 8,
11].

B c¢Bsi3u ¢ 9TM HamMu OBLITU MPOBEICHBI IKCTIEPUMEHTHI 10 MOTYYEHUIO0 TOMO-
reHaTa TPYTHEBBIX JIMYMHOK C MCIOJIb30BAHHUEM COTOB, OTCTPOEHHBIX U3 BOIIMHBI
HOBOT'O TTOKOJICHUS, a TAK)KE U3YUYEHbl KAYECTBEHHBIE XapaKTEPUCTUKU ATOTO MPO-
JYKTa IPHU CTUMYJIMPYIOIIKX MOJKOPMKAaX ¢ OENKOBBIMU T0OaBKaMH [9].

DKCIEPUMEHTHI MPOBOAUINCH Ha BOCBbMU TPYIIax MYEIUHBIX CEMEM Kaprar-
CKOM MOPO/IbI, MO MSATh ceMer B Kaxk1ou rpynne [S]. CocToaHrE MYETUHBIX CEMEN K
HavyaJry SKCIIEpUMEHTa, Ha 25 Masi, ObUIO CIEAYIOINM: CUJia CeMel cocTapisiia 12
yJIOUEK, KOJIMYECTBO 3aredyaraHHoro pacmioga — 200 kBaapatoB, BO3pacT MaTOK
— 18 Mecs1ieB, a KOJIMYeCTBO KOPMOBOTO Mefa B rHe3ae — 11-12 kr.

PaznuyHbie BapuaHThl CTUMYJIUPYIOIIUX MOJKOPMOK M YTJIBI OCHOBaHUS
s4YeeK COT MpeJICTaBlICHbI B Tabiuie 24. B KOHTPOJIbHOM IpynIie UCIOJIb30BANIM Ca-
xapHbIi cupon 50%-HO¥ KOHIIEHTPAIH, a B OMBITHOW TPYIINE B CUPOIT TOOABIISIIN
JKUBYIO B3BECh XJIOpeJUIbl B KoauyecTBe 10 mut Ha 1 nutp cupona.

['omoreHar TpyTHEBBIX JIMYMHOK, MOJYYAaE€MBbIM MOCIE MPECCOBAHMS, MPE/I-

CTaBJISLT COOOM KEITOBATO-OCIYIO JKUIKOCTh, HHOTIA C TEMHO-KEJITHIM OTTEHKOM,
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YTO, [0 HAaIllEeMy MHEHHUIO, 3aBUCEJIO OT LIBETA COT, U3 KOTOPBIX BbIIABIMBAJICS TO-
MOT'€HaT. DTOT MPOIYKT UME CBOSOOPa3HbIN CIIaIKOBATHIM BKYC, HO HE BBIPA)KCH-
HBIN 3arax.
AHanu3 npeACcTaBICHHbBIX JAHHBIX MOKA3BIBAET, UTO MPU UCIIOJIb30BAHUU CO-
TOB, OTCTPOCHHBIX M3 3aBOJICKOI BOIIMHBI C YIJIOM OCHOBaHMs stueiiku 130°, mo
cpaBHeHuIo ¢ yrioM 110°, Ha poHe cTUMyIHpyIOIIel MOAKOPMKHU CaXapHbIM CHUPO-
oM U 00OTaIleHHUs €r0 B3BEChIO XJIOPEJUIBl MOKA3aTEIM XMMHUYECKOT0 COCTaBa Iro-
MOTr€HATa TPYTHEBBIX JJUUYUHOK 3aMETHO PA3TUYAIOTCA.
Tabauma 24
XUMHUYECKHUIN COCTAaB TPYTHEBOIO MOJIOYKA MPU BhIpAIIMBaHWU TPYTHEH Ha COTaxX
C Pa3IMYHBIM yTJIOM OCHOBAHUS siY€EK Ha POHE CTUMYJIMPYIOIICH OJAKOPMKHU C

OCJIKOBBIM HAIOJIHUTEIEM

[Tokazarenu Conepxanue, % N=5
Caxapusiii cupon (CC) CC + B3BeCh XJIOpEIIbI
Boszpact nuunHOK 5-6 cyT. 10-12 cyt 5-6 cyT. 10-12 cyt

prrIHBI 10 OCHOBAaHMIO AHA AYCCK

a yroi Ha cote, ° 130° 110° | 130° [ 110° [ 130° 110° 130° 110°
Bona 76,8 751 | 724 | 712 | 754 74,1 74,3 70,0
Cyxoe BeecTBo 23,2 249 | 276 | 285 | 24,6 25,9 25,7 30,0
benku 11,0 12,6 | 1355 | 139 | 128 14,5 14,3 14,9
Penyuupyrommue

28,3 26,5 | 26,7 | 244 | 26,9 25,7 24,1 22,5
caxapa

Jle1ieHOBbIC KUCIOTHI 2,7 29 3,3 3,0 2,8 2,75 3,2 3,3

Kupbl u nunousl 4.4 41 3,7 3,5 47 45 3,9 3,7
MuHnepanbHbie

1,7 1,8 1,6 1,7 1,8 2,0 1,7 1,9
BEIIECTBA
Oprafiirieckite 38 | 39 | 40 | 41 | 39 40 | 41 | 42
KHCJIOTBI

pH 6,60 6,70 | 6,80 | 6,83 | 6,70 6,90 | 6,68 6,90
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[Ipu 5TOM BBIABIISIETCS 00IIIasi 3aKOHOMEPHOCTh, COCTOSIIIAs B TOM, YTO C TIO-
BBIIIIEHUEM BO3pacTa JUYMHOK COJIEPKAaHWE BJIard YMEHBIIIACTCS, a CyXHX BEIIECTB
yBenumanBaeTcsi. OCOOCHHO 3aMETHO TyCTEeeT TPyTHeBOe MoJiouko y 10-12 cyrou-
HbIX Ha (DOHE MOJKOPMKH CaXapHBIM CHPOIIOM C JI00ABJICHHEM B3BECH XJIOPEILUIbI
IIPU UX PA3BUTHH B COTAX C YIJIOM OCHOBaHUs JHA siueiiku B 110°. CHMKEHUE OIH-
ChIBaeMoro napamerpa coctaBuia 6,7%. [Ipu 3ToM coniepxkaHre Cyxoro BeIiecTBa
u O0enKoB, Ha00opoT yBeauumiochk Ha 7,0 u 2,8%, coorBeTcTBeHHO. K omuchiBae-
MOMY CPOKY HCCJICIOBAaHUN OTHOCHUTENbHAS AOJI PEAYIIUPYIOINIMX CaXapoB MOHU-
3uJ1ach, COCTaBUB 22,5%, 4TO MEHbIIIE, 4eM Yy 5-6 CyTOUHBIX, Ha 5,8%. YpoBeHb Je-
IIEHOBBIX KHUCJIOT B TOMOT€HAaTe TPYTHEBOTO pPacIljiojia, ¢ BO3PAcCTOM JIMYMHOK,
TAK€ MOBBICWIACK, C 2,7 10 3,3%. ConepxaHue KUPOB U JIUIIOUI0B TOHMKAIOCH
0COOCHHO 3aMETHO Yy JUYMHOK 10-12 cyTOouHOr0 BO3pacra KOTOpPhIE Pa3BUBAINCH B
cote ¢ a yrinom nHa sueniku 130°, coctaBuB 3,5%. YpoBeHb MUHEPAIBHBIX BEIIECTB
B TeJIe JTUYMHOK OBIJI0O MAaKCUMAaJIbHBIM B 5-6 CyTOYHOM BO3pacTe, B COTE C A YIJIOM
110° cocraBuB 2,0%. KuCIOTHOCTH HAaHHOTO MPOAYKTa BapbUpOBaJia HE3HAYU-
TEJIBHO M XapaKTEePU30Bajach 3HAYCHUSIMH OJTM3KUMHU K HEHTpaibHON — 6,6-6,9.

HccnenoBanue MpoOTUBOMUKPOOHBIX CBOMCTB IMOKA3aJI0, YTO TOMOTEHAT TPYT-
HEBBIX JIMUMHOK MOJYYCHHBIN MpeccoBaHUEM, HE3aBUCUMO OT UCMOJIb30BAHHBIX CO-
TOB BBIPaQKEHHON aHTUOAKTEPUAIBHOM aKTUBHOCTHIO B OTHOLIIEHUH MUKPOOPTaHU3-
MOB YCIIOBHO ITaTOTCHHOM rpyIsl, Takux Kak St. aureus 209P, E. coli M17, a taxke
Ha B. micoides - He nposBiseT. [JlanHHOoe 00CTOATENHCTBO, 10 HAIlIEMy MHEHUIO, CBSI-
3aHO HU3KOW KOHILIEHTPALUKUEN JECHEHOBBIX KUCIOT, a TAKKE HEUTPAJIbHON peaKuen
ATOTO MPOoJyKTa. B TO ke BpeMs ucciieqoBaHus MOKa3alu, YTO YPOBEHb TaKUX rOp-
MOHOB KaK TE€CTOCTEPOHA U ACTPaMoia B TPYTHEBOM MOJIOUKE, TTOJTYYEHHOM Ipec-
COBaHHUEM PACIUIOAA OYCHB BBICOKHM, 0COOCHHO Ha (hOHE KOMIO3UITMOHHOW CTUMY-
JUpYOIIEH OJAKOPMKH, COACPIKAIIECH B3BECh XJIOPEILIbI BRIPAILIEHHBIX Ha COTAX C A
yrioM 110°. Tak ypoBeHb TeCTOCTEpOHA B roMoreHaTe u3 JU4nHOK 10-12 cyrou-
HOT'O BO3pacTa KOTOPBIE pa3BUBAIKCH B COTE C A YIJIOM JIHA siuekiku 110° cocTaBuiia
8,74 umonnw/n, a sctpaauonia —378,0 Hmonb/n (y 5-6 cyrounbix — 8,06 u 3228

HMOJIB/TI).



104

3.13 DxoHOMHYECcKOe 00OCHOBAHUE PE3YIbTATOB IKCIIEPUMEHTA

[Tokazarenu mpou3BeAEHHON MPOAYKIIUU, MPEACTaBICHHbIC B Tabnuie 25

IIO3BOJIIKOT OTMCTHUTB, 4TO HanboJee IOJIHO IMPOAYKTUBHBIC CBOMCTBA IMYEIMHBIX

ceMel PCaAIN3YOTCs IIPHU UCIIOJIb30BAHUHU OTCTPOCHHBIX COTOB U3 YCOBCPIICHCTBO-

BaHHOM BOIIWHBI 1 CTUMYIIMPYIOHINUX ITOJKOPMOK C ’)KUBOM B3BECHIO XJIOPCILIbI, H,

0COOEHHO C MOJIOUHOM CMEChIO U3 KO3bero Mosioka, Hanuu 2 ¢ npebuotukom. Tax

B 3-ii u 4-#1 TpyIax, Mo CpaBHEHUIO C KOHTPOJIBHOM 1-i1 rpymnmoii, ObLI0 MOTy4eHO

Tabmuma 25

[TokazaTenu npou3BeAEHHON MPOAYKIIUU U KOIPDUIIUEHT MTEPEBOIa B MEIOBHIE

equnuibl (ME) (B pacuete Ha 1 muenunyto cembro, N=10, kr)

Bug cotau a yroJ fHa OCHOBAHUSA STYCHKH

MTYETTUHBIN - . CTPOUTENb- | TPYTHEBBIN U3
TPYTHEBBIH .

KOHTPOJIb Hasi paMKa | HOBOU BOITMHBI

130° 130° 109° 110°
I'pynna
Cnioco0 u3bATUS TPYTHEBOTO PAcIlIoia U3 THE3/a CEMbH, KT,
1 xr =53 ME

BbIpE3aHUEM U3 | 3a0UpaHHUEM 10 2 | U3BITHEM C | 3a0UpaHHEM IO

COTOB 10 BceMy | cortac 15.V o 10.V no 2 cotac 15.V o
THE311y 15.VIII 6.VII 15.V1I
1-s1, CC - KOHTpOJIb 0,960 1,676 1,627 1,844
2-s1, CC + CyOTmmuc C 1,105 1,703 1,712 1,979
3-1, CC+ KBX 1,203 1,813 1,874 2,986
4-g, CC + Hounm 2 1,268 1,921 1,984 2,961

[TpouzBeneno nenTpodexHoro meaa, kr, 1 kr =1 ME
1-s1, CC - KOHTPOJIb 33,86 34,97 36,85 39,61
2-s1, CC + CyoTmmc-C 35,40 36,10 38,20 40,54
3-1, CC+ KBX 37,80 39,12 45,10 42,86
4-g, CC + Hounuu 2 39,02 41,66 45,92 44,90
[Tonyyeno Bocka, kr, 1 kr=2,5 ME

1-s1, CC - xOHTpOJIb 0,805 1,127 1,265 1,314
2-s1, CC + CyOTmnuc-C 0,833 1,305 1,391 1,483
3-1, CC+ KBX 0,991 1,813 1,842 1,967
4-g, CC + Hounu 2 1,095 1,922 1,990 2,138
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[Ipogomxenne TabIUIILI 25

Co0pano npomnonuca, kr, 1 kr =18 ME

1-s1, CC - KOHTPOJIb 0,074 0,08 0,07 0,12
2-1, CC + Cyotumuc-C 0,082 0,090 0,09 0,14
3-1, CC+ XBX 0,087 0,098 0,096 0,16
4-g, CC + Houuu 2 0,090 0,098 0,100 0,19

6omwmie I'TJI B 2,48 u 2,34 pa3a cOOTBETCTBEHHO, IIEHTPOOSKHOTO Meaa — Ha 5,06

u 5,88 kr, Bocka — B 1,98 u 1,95 paza, nponosca — B 1,83 u 2,1 pa3a.

I[J'ISI COITIOCTaBJICHUA 3(1)(1)GKTI/IBHOCTI/I HCIIOJIB30BaHNA YCOBCPIICHCTBOBAH-

HOM BOIIWHBI, BUIOB IIOAKOPMOK H 3aTpaT Ha COACPIKAHUC | muenuHOM CCMbH, BCC

BHUbI HOqueHHOﬁ IMPOAYKIHH IICPEBOAUIIN B YCIIOBHBIC MEAOBBIC CAMHUIIBI I10 KO-

s dunrentam nepeoja (Tabn.25). B tabnuiie 26 npencTaBieHbl pe3yabTaThl Olie-

HEHHOU ToBapHOU npoaykuuu B ME u pyOiisix, a Takke 3aTpaThl Ha cofeprkanue 1

MYCTUHON CeMbH. AHAIN3 MMpCaACTABJICHHBIX JAHHBIX ITIO3BOJIICT 3aK/IIIOUYHUTh, YTO HC-

CMOTpSI Ha BBICOKHE 3aTpaThl HA cojiepkanue 1-il muenuHoOM ceMbH B 3-H, U, 0CO-

OE€HHO B 4-i1 rpymnmnax, KOJIM4eCTBO MPOU3BEAECHHON MPOAYKIIMH 31€Ch OOIbIIIE.

Tao0muna 26

[Tomyyeno ToBapHoii npoaykuuu B ME u pyOisix v 3aTpathl IO COACPKAHUIO

1 muenunOM cembu (pyo.)

Bug coraua yroJ iHa OCHOBAaHUSA STYCUKH

T'pynna MYeTMHBIH - . CTPOMUTENL™ | 1pyTHEBHIN U3
KOHTPOJIb TPYTHEBDIH Has pamia | HOBOH BOIIMHBL
130° 130° 109° 110°
Bcero ToBapHOM NPOIYKIMHA B MEIOBBIX €IMHUIIAX
1-s1, CC - KOHTPOJB 87,65 122,40 121,84 137,13
2-s1, CC + CyOTmnuc-C 91,83 125,58 128,37 145,99
3-1, CC+ KBX 100,18 135,88 145,17 202,90
4-51, CC + HanHu 2 105,28 144,42 152,55 204,40
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[Ipopomxenue TabIuIbI 26

CroumocTs TOBapHOM npoaykuuu B pyossx, 1 ME = 220,00 py0.

1-1, CC - KOHTpOJIb 19283,55 26927,01 26805,57 30167,94
2-s1, CC + Cy6tnnuc-C 20202,05 27627,93 28242,17 32118,79
3-s1, CC+ XBX 22038,83 29893,93 31936,74 44637,01
4-s1, CC + Honuu 2 23161,93 31771,96 33560,34 44967,56

3aTpathl O COACP)KAHUIO | MUETMHON CEeMbH, PYO.

1-1, CC - KOHTpOIIb 17036,00 17604,00 17036,00 17616,00
2-51, CC + CyO6Tmmuc-C 17175,00 17743,00 17175,00 17743,00
3-s1, CC+ XBX 17061,20 17629,20 17061,20 17641,20
4-s, CC + Houuu 2 17433,00 18001,00 17433,00 18013,00

DT0 0COOEHHO CTAaHOBHUTCS 3aMETHBIM 10 IMIOKa3aTCJIsIM, OIIPCACIIAIOIINM 3(1)-

(hEeKTUBHOCTH MPOU3BOJICTBA MPOIYKIIUH, B pa3pe3e KOHTPOJIbHON U 2-4-i1 ONIBITHBIX

rpymi (tabmuiia 27). B 3-ii u 4-ii rpynnax, mo CpaBHEHHUIO ¢ KOHTPOJIbHOU TPYIIION

npuObUH ObLTO OoJbINe B 5,4 1 4,7 pa3a, a ce0eCTOMMOCTh €IMHUIIBI TTPOTYKITUH,

HaoOopoT, HuXxe B 1,96 u 1,87 pa3za, COOTBETCTBEHHO.

TaOmuna 27

[Tokazarenu, onpenenstomue 3pHEKTUBHOCTh TPOU3BOICTBA MPOAYKIIUH

Bup cora u a yron Ha OCHOBaHUSI STYENKHU

I'pynma MTYETTUHBIN - IpyTHEBHI CTPOUTEIIb- prTerBLH/I u3
KOHTPOJIb Hasl paMKa HOBOI BOIIMHBI
130° 130° 109° 110°
[onmyuyennas npuObLIb, PYO.
1-s, CC - xoHTpOJIb 2247,55 9323,01 9769,57 12551,94
2-s1, CC + CyoTmmc-C 3027,05 9884,93 11067,17 14375,79
3-1, CC+ KBX 4977,63 12264,73 14875,54 26995,81
4-g, CC + Hounuu 2 5728,93 13770,96 16127,34 26954,56
[Ipopomxenue Tadnuibl 27
CebectouMocTh 1 MEIOBOM e€AMHUIIBI, PYO.
1-s, CC - xoHTpOJIb 194,36 143,83 139,82 128,46
2-s1, CC + CyOTmmuc-C 187,04 141,29 133,79 121,53
3-1, CC+ KBX 170,31 129,74 117,53 86,95
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4-9, CC + Hounmu 2 165,58 124,65 114,28 88,13
YpoBeHb peHTadenbHOCTH, %o

1-s1, CC - KOHTPOJIb 13,19 52,96 57,35 71,25

2-s1, CC + Cy6Tmmuc-C 17,62 95,71 64,44 81,02

3-1, CC+ KBX 29,18 69,57 87,19 153,03

4-9, CC + Hounu 2 32,86 76,50 92,51 149,64

YpoBeHb peHTA0ETBLHOCTU B pa3pese 1-i rpynibl koiedasics B mpeaenax otT
13,19 no 32,86%, BO 2-1i rpynmne — ot 52,96 no 76,50%, B 3-i1 rpynne — ot 57,35 no
92,51% u B 4-ii rpynne — ot 71,25 go 153,03%. ITpu 3TOM MakcUMasbHbII YPOBEHb
pPEHTA0EIbHOCTH PETUCTPUPYEMBIN B 3-i TpYIINE NPU UCTIOIb30BAHUH YCOBEPIICH-
CTBOBAHHOM BOIIMHBI Ha (POHE CTUMYJIMPYIOIIEH TOAKOPMKH C 5KUBOM B3BECHIO XJIO-
peIuTbl ObLI BBIIIE KOHTPOJIBHOTO 3HAUeHUs B 5,2 pa3a, B 4-ii rpyne — Ha (hOHE CTH-

MYJHMPYIOIIEN TOAKOPMKH C MOJIOYHOM cMmechio Hanum 2 — 4,55 pa3a.

3akiouyenue

B nuccepraiimonHoil paboTe mpoBeAEHBI UCCIENOBAHUS IO ONTUMU3AIUU U
KOPPEKIMU OHOJIOTHYECKUX TOKa3aTeJIed TPYTHEBBIX JUYMHOK JJIsi MOJy4YeHUS
TPYTHEBOTO TOMOI€HaTa C HCHOJIb30BaHWEM YCOBEPIICHCTBOBAHHOW BOIIMHBI B
MYEITUHBIX CEMbSX, a TAKXKE CTUMYJUPYIOMHUX MOJKOPMOK, BKJIHOYAIOIINX OEJIKO-
BbIC J0OOABKH, OJIM3KHE IO COCTaBY K MATOYHOMY MOJIOYKY, ITPOOHOTHUKH U IMPEOHO-
TUKH. DT J0OABKH IOBBIIIAIOT OMOJIOTHYECKUE M XO3SHCTBEHHO IOJIC3HBIC TTOKa-
3aTEIU OTLOBCKUX CEMEN.

B pamkax paGoThI BBITOTHEHBI 33]]a4H 10 H3yUYCHUIO BIUSHUS PAa3IMYHBIX Me-
TOJ0B (hOPMHUPOBAHUSI THE3/IA C UCIIOIB30BaHUEM TPYTHEBBIX COTOB Ha OMOJIOTHYE-
CKHE TTOKa3aTeNu MUETUHBIX CEMEH ITPU OCEHHEM HapalliBaHUM MYl U Ha Ka4eCTBO
3UMOBKHM OTIOBCKMX CEMEU, KOTOpbIE MCIOJIB3YIOTCS ISl PAHHETO MPOU3BOJICTBA
TPYTHEBOTO0 roMoreHata. OmnpeeneHbl dTOJOTMYECKUE XapaKTEPUCTUKHU, BIIUSIO-
[IME HA CTPOUTENIbHYIO aKTUBHOCTH B THE3/IaX OTILIOBCKUX CEMEU MPHU MCIOJIb30Ba-
HUU BOILMHBI C pa3HON apXUTEKTOHUKOM SIMEEK B COYETAHUU CO CTUMYITUPYIOIIUMU

IMOAKOPMKaMH, BKIIIOYArOIINMHA HpO6I/IOTI/IKI/I )41 HpC6I/IOTI/IKI/I.
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BoisiBieH onTUMAanbHBIN (U3HOJOTUYECKUM BO3PACT MUETUMHBIX MAaTOK, a
TaK)K€ YCTAHOBJIEHBI OMOJIOrHYecKre (PaKTOphl, BIUSAIONIME HA BhIpAIIMBAHUE pac-
mona TpyTtHei. McciaegoBanbl OMOIOTHUYECKHE TTOKA3aTEIN TPYTHEBBIX JTUYMHOK
NP BBIpAIIMBAHUU UX HA COTaX C Pa3IMYHOM apXUTEKTOHUKOU SYEEK B YCIOBUSIX
WCIIOJB30BaHUs CTUMYJHUPYIOMIUX MOAKOPMOK: COJEpKaHWE IUYMHOYHOTO MO-
JI0OUKa B sSiYEHKaxX ¢ TPEXCYTOYHBIMU JIMUMHKAMU, Macca JUUYUHOK B Bo3pacte 3, 7,
10u 11 cyrok.

OrnpeneneH OMOJIOTUYECKHUI MOTEHI[MAT OTIIOBCKUX CEMEH MO KOJIUYECTBY
BBIPAIIMBAEMBIX TPYTHEBBIX JIMYMHOK HA COTax C PA3JIMYHONM apXUTEKTOHUKOMN
SYEEK MPY UCTI0JIb30BAHUH CTUMYITUPYIOIIUX TOAKOPMOK C OCJIKOBBIMU I0OaBKaMHU.
Takxe paccMOTpeHbI (DAKTOPHI, BIAUSIONINE HA TIPOU3BOJICTBO TOMOI'€HATA TPYyTHE-
BBIX JINUMHOK TOCJIE MPECCOBAHUS COTA C PA3HON apXUTEKTOHUKOMN SYEEK.

Y CTaHOBJICHBI pa3INUKs B COJICPKAHUUA HEKOTOPHIX aMUHOKHUCIIOT B TOMOTe-
HaT€ TPYTHEBBIX JINUMHOK U €r0 XMMHYECKUN COCTaB JI0 U IOCJE 3aredyaTbiBaHUs
pacIuiofia, MOJyYeHHOTO C UCIOJIb30BAHUEM COTOB C PA3IUYHON apXUTEKTOHUKOW
sA4eeK U Ha (POHE CTUMYJIUPYIOUIUX MOAKOPMOK C OEJIIKOBBIMH JOOABKaMHU. JTO MO3-

BOJIMJIO CACIATH CICAYIOIMINC BBIBObI:

1. Ha 6uonoruueckue noka3aTeniu, Mpyu OCEHHEM HapalluBaHUE CUJIbI ITYEIIH-
HBIX CEMEW, ITPEAHA3HAYEHHBIX B HOBOM CE30HE B Ka4€CTBE OTLOBCKHX CEMEU IO
BOCITPOU3BOJICTBY TPYTHEBBIX JUYHMHOK, OJIAarOMPUSTHO BIMSET MCIOJIb30BAHUE B
KayecTBe J0OABKH K CaXapHOMY CHPOITy MOJI0YHOU cMecu HanHu 2 ¢ mpeGuoTukoM
WIN JKUBOW B3BECH XJIOpEJUIbI U3 MHKpoBojopocied mramma Chlorella vulgaris
Bin:

-Macca I4eJl mnepej MOCTAaHOBKOM Ha 3MMOBKY yBenuuuBaerca B 1,42 pasza
(P>0,99; B KOHTpOJILHOM C caxapHbIM cuporioMm — B 1,19 pa3a);

-KOJINYECTBO MEYATHOIO pacIuiofa B CyMMeE 3a TpH yuyeTa nossimaercs Ha 10,3
1 9,9%, AfIenpoIyKTUBHOCTD MYeMHBIX MaToK Ha 10,6 u 10,0% (P>0,95);

-MOP(OLUTOIOTUYECKUE TAPAMETPBI CTETIEHN PA3BUTOCTH IJIOTOYHBIX JKEJIE3 U

KHPOBOTO Tena yBenmnunBaroTes Ha 11,24 u 11,3% (P>0,99).
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2. Bricokuil ypoBEeHb COXPAHHOCTH B MPOLIECCE 3UMOBKH IMYEIMHBIX CEMEn
perucTpupyercs rnpu cOopke rueszia B opme 00pobl C MOCTAHOBKOW B IIEHTP ABYX
TPYTHEBBIX COTOB U CTUMYJIUPYIOIIUX MOJAKOPMKAX C TI0OaBIEHUEM B CaxapHbIi CH-
pon MoJiouHOM cMecu HoHHU 2 ¢ MpeOMOTUKOM WIIM KUBOM B3BECH XJIOPEIUIBI U3
mukpoBoopociei mramma Chlorella vulgaris Bin — 98,0%, (P>0,95; B KOHTpOJIb-
HOM — 93,0%), ocnabiienne cemeit ObuT0 MeHbIne B 2,06 pasza (P>0,99; na 1,38 yio-
4yeK) (B KOHTpoJe — Ha 2,9 yllo4eK), yMEHbIIAICs pacxo] KOPMOB Ha YJIOUKY MYel
Ha 1,06 u 1,05 kxr (P>0,99; B koHTpOIIE 2,4 KT'), HTOBBICHJICS YPOBEHB MOJIOKUTEITBHON
HOPMO(DIIOPBI, MOJIOYHOKHUCIOrO cTpenTtokokka Str. faseium na 42,0 u 43,0%
(P>0,999), nonmxaiiach KajaoBas Harpy3ka kumedynnka Ha 18,1 u 17,6% (P>0,99)
COOTBETCTBEHHO.

3. OTcTpoiiKka TPYTHEBBIX COTOB IMUETUHBIMHU CEMbsIMU TIOBBIIIAETCS B 3 pa3a
MPU UCIIOJIb30BAaHUU YCOBEPIICHCTBOBAHHON BOIIWMHBI C YIJIOM OCHOBaHHUS JIHA
saueek B 110°, mo cpaBHeHUto co 130° v CTUMYNIHPYIONIEH MOAKOPMKE CaxapHbIM
CUPOIIOM C J00aBJIECHUEM MOJIOYHOW cMecu HiHHM 2 ¢ MpeONOTUKOM WITU KUBOM
B3BecH xsopenisl (P>0,999). Iy mojrydeHnst rOMOTeHaTa TPYTHEBBIX JIHYHHOK Pe-
KOMEHAYETCSI UCTOJIb30BATh JIMYMHOK B Bo3pacte 8-11 1Hel U mYennHbIX cCaMOK B
Bo3pacte 2,0-2,5 roaa, ¢ 100aBIEHUEM CUHTETHYECKOTO (pepOMOHa Y HUPOH, MOBBI-
HIAIOUIEr0 OTKJIAAKY TPYTHEBBIX siull Ha 1,29-1,85 pa3za (P>0,99).

4. OOmelt 6MOTOTUYECKON 3aKOHOMEPHOCTBIO SIBJISIETCSI TO, UTO MPU UCIIOJIb-
30BaHUU MUEJUHOIO COTAa U TPYTHEBOTO COTa C TYMbIM YIJIOM JHA SYEEK, paBHOE
130°, Ha (hoHE MOAKOPMKH CaXxapHBIM CUPOIIOM, Macca TPYTHEBBIX JINYNHOK MUHHU-
MalbHasi, B pezaenax ot 337,0 no 342,0 mr, Ha cOTax ¢ OCTPBIM YIJIOM JIHA STYEEK,
coctapisitonieM 109 u 110° u mpu noAKOPMKE )KMBOM B3BECHU XJIOPEJUIBI MIIK MOJIOY-
HOM cMechio HanHu 2 ¢ mpeOuoTHKOM - MakcUMajbHasi, C a0COIOTHBIMH 3HAYCHH-
amu B 359,6 u 386,52 mr, 378,84 u 392,0 mr, BbIlIe Y€M B KOHTPOJIbHOM TPYIINE HA
17,48 u ma 32 mr (P>0,95; P>0,99), cOOTBETCTBEHHO.

5. MakcuMaibHbIi YpPOBEHb >KMBOM MacChl JUYMHOK TPYTHEW M MX YHUCIIEH-

HOCTh Ha 1 cOTe perucTpupyeTcsi B MIOHE U UI0JIE, a B aBI'yCTEe, HA000pOT, MPOUCXO-
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JUT TIOHWKEHUE, OCOOEHHO YCKOPEHHO OH MOHMKAETCS MPHU MCMOJIb30BAHUM IMYe-
auHoro cota (Ha 119 coTen siueek), MeHee 3aMETHBIMU TEMIIaMU - Ha CTPOUTEIbHOU
paMKe U CHEUHAIIbHOM TPYTHEBOM COTE C OCTPBHIM YIJIOM OCHOBAHHUS JHA SYEEK.
YBenuueHue ypoBHs BbIXOja 00l Macchl TMYMHOK TPYTHEH, CO BCEX COTOB Ce-
MBbH, PETUCTPUPYETCS B UIOHE U UIOJIE NPU T00ABIICHUH B CaXapHBIM CUPOM KUBOU
B3BECH XJIOPEJUTHI (3-s51 Tpyma): Ha TPYTHEBOM COTE C TYIBIM YTJIOM €0 YPOBEHb
YBEIIMYUBACTCS 110 CPABHEHHMIO ¢ KOHTPOJbHOM nudpoit B 8,3 pasa (P>0,99), npu
UCIIOJIb30BaHUU CTPOUTENbHOM pamku — B 11,53 pa3za (P>0,999), Ha TpyTHEBOM coTE
c yrioMm B 110° - 14,17 paza (P>0,999), ¢ monouHo# cmechto Hauuau 2 ¢ npeOHoTH-
koM - B 10,1 pa3a, B 13,83 pasza u B 18,98 paza (P>0,99; P>0,999), cooTBeTCTBEHHO.

6. MakcumasbHBIC YPOBHU COJIEPIKAHMS HE3aMEHUMBIX aMUHOKHCIIOT BaJHA
PETUCTPUPYIOTCA Y 7-AHEBHBIX, JIN3UHA U U30JIEMIIMHA Y §-THEBHBIX JIMUUHOK TPYT-
HEH, BBIPAIICHHBIX HA COTaX C OCTPbIM yriioM JaHa (110°) mpu mogkopmMke MOJIOYHON
cMmechio "HauHu 2 ¢ mpeOrOoTUKOM" WITH XJIOPEIION, K MOMEHTY MPSJCHUSI KOKOHA,
K 10 gHIO, UX ypOBEHb MOHMKAETCA. YPOBEHb 3aMEHUMBIX AMUHOKHUCIOT TUCTHU-
JIMHA, TJIUINHA, POJIMHA 10 3ae4YaThIBaHUs STYEEK BBIIIE Y TPYTHEBBIX JIMYMHOK Ha
COTax ¢ OCTPbIM yrjaoMm JHa. C MOBBIIIEHUEM BO3pACTa TMYMHOK YPOBEHb THCTUANHA
U TIPOJIMHA CHUKAETCS, TOT/1a KaK TIUIUHA, HA000poT K 10 gHIO BO3pacTaer.

7. Ilpu ucnonb30BaHUU OTCTPOCHHBIX COTOB M3 YCOBEPIICHCTBOBAHHOUN BO-
IIMHBI Ha (POHE CTUMYIHPYIONTUX MOJKOPMOK C MOJIOYHOU CMECHIO U3 KO3BEr0 MO-
noka, Hauuu 2 ¢ mpeOuoTUKOM U, 0COOCHHO € KUBOM B3BECHIO XJIOPEJUIBI, MO CPaB-
HEHHIO C KOHTPOJIbHOM IPYIION, T/I€ B KaY€CTBE MOJKOPMKH UCTIOIb30BAJICS caxap-
HBIM CHPOI U MUETUHAs BOIIWHA OBLJIO MOJIYYeHO OOJIbIIIE TOMOTE€HATa TPYTHEBBIX
Ju4uHOK B 2,34 u 2,48 pa3za, nienTpoOexxkHoro Mena — Ha 5,06 u 5,88 kr, Bocka — B
1,95 u 1,98 paza, nponosmca — B 1,83 u 2,1 pa3a, npubsuu - B 4,7 u 5,4 pa3a. Cebe-
CTOMMOCTb €IMHHUIIBI MPOAYyKIMKU Obl1a Hrke B 1,87 u 1,96 paza. MakcuManbHbIN
YPOBEHb PEHTAOCIBHOCTH, PETUCTPUPYEMBIN MPU UCTIOJIH30BAHUHU YCOBEPIICHCTBO-
BaHHOW BOIIWHBI, HA ()OHE CTUMYJIHUPYIOUIEH MOAKOPMKHU C >KUBOW B3BECHIO XJIO-
peruibl ObLa BbIIIE KOHTPOJIBHOTO 3HAYEHUS B 5,2 pa3a, Ha (OHE CTUMYIUPYIOIIEH

MOJIKOPMKH C MOJIOYHOM cmechto Hauuu 2 — B 4,55 pa3za.
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IIpakTH4eckue nperI0KeHust

1. JIns mOATOTOBKM KOHJMIIMOHHBIX OTIIOBCKUX MUEIUHBIX CEMEH, MpeaHa3Ha-
YEHHBIX JIJIS1 BBIPAIIMBAHUS TPYTHEBBIX TUYMHOK, TPOU3BONTH OCCHHEE U BECEHHEE
HapaluBaHue (U3MOJOTUUYECKH MOJHOIICHHBIX pabodynx ocobeil moJKopMKOU ca-
XapHBIM CUPOIIOM C J00ABJICHUEM:

- MOJIOYHOM CMECH U3 K03beTo Mosioka HaHHM 2 ¢ mpeOnoTHKOM U3 pacdeTa 5 T

Ha J1 caxapHoro cupona (1 1 Bojsl 1 1 Kr caxapHOTro necka);

- WIM XUBOW B3BECH XJIOPEIUIBI M3 MHUKpoBogopocieit mramma Chlorella vul-

garis Bin B komuuectBe 100 M Ha 10 11 caxapHoro cuporna. [TogkopMKy myesnu-

HBIX CEMEH OCEHBIO MTPOU3BOANTH C 8 aBrycra mo 25 ceHTsa0ps, yepe3 cyTku 20

pa3, a BecHoM — ¢ 27 anpens no 20 urons - 20 pas.

2. Bocripou3BoICTBO TPYTHEH B OTLOBCKUX CEMBSIX IPOU3BOIUTH HA TPYTHEBBIX
coTax € @ yrjaom AHa sueek B 110°, OTCTpOEHHBIX U3 YyCOBEPIIEHCTBOBAHHOM BO-
IIMHBI, YCTaHABJIMBAasl B THE3/a MOCJE CMEHBI MEPE3UMOBABIINX pabounx 0coOeH,
Ha MOJIOJBIX BECEHHEHW reHepaluu, UM OCEHBIO OCYHIECTBIISIsI cOOpKY THE3/1a B
dhopme 6opoIbI.

IlepcnekTuBBI JaIbHEHIICH PA3Pa00TKH TEMBbI.

Uccnenosanus, NpoBeICHHBIE U U3JI0KEHHBIE B IUCCEPTALIMH, B JabHEHIIIEM
MO3BOJISAT IPOBOIUTH PAOOTHI MO PACHIUPEHUIO UCTIONB30BAHUSI BOITUHBI HOBOTO TI0-
KOJICHUSI BO BCEX peruoHax u cyonbekrax PD u saBsATCS METOIMYECKONH OCHOBOI IO
MEePEOCHAIEHUIO 3aBOJIOB, MPOU3BOASIIMX TPYTHEBYIO BOILIMHY Ha BaJbIbl PaBU-
PYIOIIUX OCHOBAaHMS JHA SYEEK C A YIJOM, COOTBETCTBYIOIIMM OTCTPauBaeMbIM
m4yeJlaMu TPYTHEBBIM COTaM B MPUPOAHOM oOpasiie B 110°, MOBBIIAIONINX X035H-

CTBEHHO I0JIE3HBIE PU3HAKYU TPYTHEW B aKTUBHBIN CE30H roja.
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