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B mocnemnue roapl K ppIOOX03SHCTBEHHOMY KOMILUIEKCY M phlbanke oOpalieHo
npucTaTbHOEC BHUMaHHe. Ppi0anka sBIseTCS OAHUM U3 HauOoyiee JAPEBHUX BUIOB
YeJI0BEUECKO AesTeNIbHOCTU. U 1o ceil eHb ppI00I0BCTBO HMEET OO0JIBIIIOE 3HAUCHHE
B 00ECTICUCHHUH BCETO HACEIICHUS POTyKTaMH MUTaHus [2].

[Tpu BBUTOBE, MPOAAXKE U YIOTPEOJICHUH B TTUIILY PHIOBI HEOOXOAMMO YUUTHIBATh
TOT (aKT, 4TO MHOTHE BHUABI PbI0O MOTYT OBITH MOABEPKEHBI MAapa3UTAPHBIM
3a00JIeBaHUsM, W BBIMYCK TMOAOOHOW TMPOAYKIIMM Ha PHIHOK HEMpPUEMIIEM U
COTIPOBOXAAETCSA HECEHUEM Cy1e0HOM OTBETCTBEHHOCTH. FIMEHHO 103TOMY MpOBEpKa
HA TIAPa3UTHYIO0 YUCTOTY JOCTATOYHO 3HAYMMa JJIsi 3J0POBBSI BCEro YeIOBEYECTBA
B LIETISIX HEIOMYIICHUS 3aPKCHHUS JIIOJICH 1 KUBOTHBIX.

[lenpto nmaHHOW pabOTHI SBISETCS WCCICIOBAaHUE PHIOBI Ha TApa3uTHBIC
3a0oJieBaHus. 3aja491 UCCIICIOBAHMS:

1. Onenka nxtuodaynsl o3epa Canranm.

2. UccnenoBanue msica Kapacsi Ha OMUCTOPX03, TUDUIIIO00TPUO3, JTUTYIIES.

3. MOHUTOPUHT BCTPEYAEMOCTHU Mapa3uTapHbIX OOJIE3HEH.



Matepuan nnsi uccieqoBaHMs: PHIOBI U3 CeMENCTBa KapmoBbIX (kKapack). s
uccaenoBanusi OblI0 0TOOpaHo Tpu Kapacs. OOpasiel, BBIJIOBJICHHBIE W3 03€pa
Cantaum KpyTtuHckoro paiiona, Obuti KyIuieHbl Ha JICHUHTPaJCKOM PBIHKE.

JlaHHBIE HWCCIIEIOBaHUS MPOBOIWINCH Ha Kadeape BeTepHUHAPHO-CAHUTAPHON
AKCIEPTU3bl MPOJYKTOB KUBOTHOBOJICTBA U THUTHEHBI CEIbCKOXO35HCTBEHHBIX
#KUBOTHBIX OMckoro ['AY.

KomrpeccnoHHbI METOJT UCMONB30BaAJCS JUisi OOHApYKEHUsI MeTapliepKapueB
B TKaHsx pbi0. [locne wuccrmenoBanuii Bcell MOBEPXHOCTH MYCKYJIATYPbl PHIOHI,
THIATENBHO OTIEISAIOMEHCS OT KOXHM W IUIABHHUKOB BMECTE C IMOJKOKHO-)KHUPOBOMN
KJIETYATKOM, ObUTH MOTY4YEHBI 00JI€€ TOUHBIC PE3YJIbTATHI.

Onucmopxo3z (Opisthorchis felineus). [{nst ucciienoBanust ObLIM B3SITHI MPOOBI
CJIEYIOUUX TPYII MBI TPU MPOObI OBUIO B35ATO W3 CIUHHOM YacTH U JIBE W3
OPIOIIHOM YaCTH MBILIL C Ka’KJOW CTOPOHBI BMECTE C MOAKOKHOU KeT4aTKou. [TpoOsr
MBILIL OPaIUCh OTAEIBHO ¢ muomany 1-2 cm? Ha riryoune 2-3 MM. MBIIIEYHYIO TKaHb,
MO/ITICXKAIIYI0 MCCIICIOBAHUIO, M3MENbUaIn U mopiusMu mo 1-1,5 T packmansiBanu
MEXIy ABYMs cTekiaamu pasmepoMm 6-8 x 12-15 cMm. ['0TOBBIE KOMIPECCHOHHBIE
npernaparhl MPOCMAaTPUBAIIN 1107 OMHOKYJIIPOM TIpU yBearueHUH B 16 pas [4].

BerepunapHo-canutapHas oneHka. Kak TONbKO MycKyJaTypa MOJBEpPraercs
MHOKECTBEHHOMY TOPAXEHUIO METaIlepKapusiMU OMUCTOPXHCA, PHIOY OTIPABISIOT
Ha TEXHUYECKYI0 YyTWIM3aluio. B permonax, He0JIaromoyiydHblX IO OIMUCTOPXO3Y,
peIOy HEOOXOIUMO TEeXHWYECKH oO0pabaThiBaTh: BapuTh B TedeHUEe 30 MUHYT WU
3amopaxkuBath npu Temmneparype -15°C mo 30 cyrok, 28°C go 42 yacoB u mnpu
temmeparype -35°C okosno 10 gacos [3].

IInepoyepxouo Diphyllobothrium latum (nenmey wupokuii). ViccnemoBanue
3aKJII0YAETCS B BU3yaJlbHOM OocMoOTpe. Kak W mpu uccieoBaHWM Ha OMUCTOPXO3,
VICITOJIB30BAJICS] KOMIIPECCUOHHBINA METO/I.

BerepunapHo-canuTapHas oleHKa. 3anpeneHo ynoTpeOasaTh pbl0y B MUILEBBIX
LEJSIX, €CIIM OHa 3apa)keHa IuieporepkongaMu. OHa MOXKET ObITh HCHOIb30BaHa TOJIBKO

nocje o0e33apakvBaHUsl MPOBApkoil He MeHee 30 MUHYT WM ISl U3TOTOBJICHUS



KoHCcepBOB. (O0e33apakMBaHUE HACTYMAeT TAaKXKe IIOCIe 3aMOpPaXUBaHUS TIPU
temmeparype -18°C B reuenue 48 gacos, a ipu -12°C — He MeHee 6 cyTok [3].

Pri0y Taxke MOKHO 00€3BPEIUTh i B MEKPOBOJIHOBOH 1edr. [Ipo10mKuTeIhHOCTD
00paboTKH 3aBUCUT OT Macchl pbIObL. Tak, npu macce 400 r noctatouHo 3 MuHyT, 500 T —
5 munyT, 850-900 r — 10 munyT, 1000-1100 r — 12 MuHyT.

B perunonax, rae peanmsyercs pbioa, oABEPKEHHAS U(UILIO00TPHO3Y, B 005132 -
TEJIBHOM TIOPS/IKE TPEOYeTCsI BRICTABIICHHE TUIAKATOB, OTTOBEIAOIINX O HEOOXOUMOCTH
TIIATEILHOM MPOBapKe TyIIEK PoIO [2].

Jlueynés (Ligula intestinalis). Kak u nudumio0oTpros, jgeryné3 ocMaTpuBaics
BU3YaAJIbHO. Y TMOPaXEHHOW JIMTYJIaMU PbIOBI, KaK MpaBUIIO, HAONOJAeTCs B3IyTOE
Opromko. Y o0pa3moB A UCCIeTOBaHUS B3AyTUSI HE ObUIO BBISIBICHO. BCkphiTHE 1
UCCIIEIOBaHNE KOMITPECCHOHHBIM METOIOM ITPOBOMIIM TaK XK€, KaK MPH UCCIICIOBAHUH
Ha OIKCTOPXO03 U TUPUILIOO0TPHO3.

Ha ocHoBaHMM BCKpBITHS pPBIOBI M OOHapyX€HUS B OpIOIIHON MOJOCTH
IJICPOLIEPKOUIOB PEMHEIIOB CTaBAT IUArHos [5].

Priba MoxeT momyckaTbcs K YHNOTPEOJICHUIO B IMUILY B TOTPOIICHHOM BHJIE
TOJILKO TIPU OTCYTCTBHHU IMATOJIOTHUYECKUX H3MEHEHUH. VcTomEHHYI0 Xe phIOy mpH
OTPHIIATENILHBIX Pe3yJIbTaTaX OaKTEPHOJIOTMYECKOTO HCCIECIOBAHUS CKApMIIMBAIOT
’KMBOTHBIM TIOCJIC TINATEIILHOW TepMUIECKO 00padboTku [1].

Pe3ynbTaThl HcclieqoBaHUN HA Tapa3UTapHYIO YUCTOTY 3aHECEHBI B Ta0IuUIy 1.

Taonuuya 1.
Pe3yJILTaTLI HCCJICJ0BAaHUA MsCa Kapacﬂ
Ha3Banwue 00J1e3HH
Homep oOpasua, Ne -
Onucropxos JAndunnodorpuos Jlurynés
1 He BrIgBIIEHO He BrIgBIIEHO He BrIgBIIEHO
2 He BrIaBIEHO He BriaBiIEHO He BrigBiIEHO
3 He BrIaBIEHO He Br1aBiIEHO He BrIgBiIEHO

BHByaJIBHoe HCCIICAOBAHUC IMOKA3aJI0, YTO IIPHU IMMATOJIOTUYCCKOM HCCICAOBAHNH
pI)I6 KIMHUYECKUX CHMIITOMOB OOJIE3HM H BUAMMBIX IIaTOJJOIMYCCKHX U3MEHEHUM

HC OTMEYACTCA.



B xome pabGoTel OBUIO YCTaHOBIEHO, YTO MPHU3HAKOB OMUCTOPX03a,
TuhUIO00Tpr03a U JUTYJE3a Y UCCIEAYEMbIX 00pa3IloB PhIO MOPOILI Kapach U3
o3epa Canranum He OOHAPYKEHO.

BriBogpr:

1. Uxtuodayna o3é€pa Canraum OblIa MpeJCTaBICHA TIJIOTBOM OOBIKHOBEHHOM
CUOMPCKOM, TOJNIbSIHOM O3EPHBIM, IECKapeM OOBIKHOBEHHBIM, KapacéM 30JI0THIM,
okyHeM OObIkHOBeHHBIM. Ilocnme co3nmanusi Ha peke Omie TUAPOTEXHUYECKUX
COOpY>KEHUM, uxTuodayHa nperepnena psa usMmeHenud. [Ipu sTom B pazHoe Bpems
B BOJIOEMBI CHCTEMBI MPOUCXOIUIIO LIEJICHANPABICHHOE U CIIyYaiiHOE BCEJICHUE PHIOBI
pasHBIX BHUJOB — Kapacs cepeOpsSHOro aMypcKoro, Jielia, CyJaka OOBIKHOBEHHOTO,
NeJIsiAN, Kapma, JIUHS, TOJICTOJI0O0NKa 1ecTporo, pumyca. OJIHaKo TOJIbKO KapIl, CyJIaK
OOBIKHOBEHHBIH, JICTI M Kapach MPOIUTA CTAIUI0 HATYPATA3AIIH TIOMYIISITUH.

2. Ilo pesynbraram wHccleqoBaHUN pblOa, BBUIOBJIEHHAs U3 o3epa Cairaum
KpyTtunckoro paiiona, Ha mapa3uTHYIO YUCTOTY SIBJISIETCS YUCTOM.

3.1lo ganaeiM  oryetHOCTH DI'Y «OMckas oOnacTHas BeTepUHApHAS
nabopaTopus», OTYETaM PAOHHBIX BETEPUHAPHBIX JTA0OPATOPUIA, OTYETHBHIM JaHHBIM
[HenTpa I'ocyaapCTBEHHOrO CaHMUTAPHO-IMUAEMUOIOTMYECKOr0 Haa3opa no OMCKo
obnactu, TY Pocnorpebnanzopa Owmckoit o0jacTH, pe3ynbTaTaM COOCTBEHHBIX
MCCJIEI0BaHMM, OBIJIO YCTAHOBJIEHO, UYTO IO YaCTOTE BCTPEUYAEMOCTH IMAapa3UTAPHBIX
3a001eBaHUN PBIO MPEBATMPYIOUIUMHU 3a007€BAHUSMU PBIO ABIISAIOTCS OMUCTOPXO3,
TuhumLI0060Tpro3, MUryne3. JIuie B ceBepHbIX paiioHax OMCKO# 061acT HaOII0aeTCs

BBICOKHI PUCK 3apakeHHOCTH, ITPEBBIIIAIOIINIA CPETHIO HOpMY [6].
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3ajadeil BeTEpUHAPHBIX CHEIUATUCTOB SIBISETCS OOecreueHrne NoTpeOurteneit
MSICOM, OTBEUAIOIINM TpeOOBaHUSIM KauecTBa U Oe3onacHocTu. [loaTomMy mipu oTitycke
MsCa B peaIM3aIUI0 AKCIIEPTOM MPOBOJAUTCS BETEPUHAPHO-CAHUTApPHASI DKCIEPTU3A
B MOJHOM 00bEéMe. OTHUM U3 aCTEKTOB BETEPUHAPHO-CAHUTAPHOUN OLICHKU SIBJISICTCS
BBISIBIICHUS CTETIEHU JOOPOKAYECTBEHHOCTH MsiCa.

Msico MOXET MOJIBEprarbcsi 00CEMEHEHHI0O MUKPOOPTraHU3MaMU Ha BCEX dTarax
ero monydeHus. OOceMeHeHne MPUBOANT K PA3JIMYHBIM MMOPOKAM MSICHOTO CBHIPBS.
Takoke Ha UX MOSBJICHUE BIUSET HECOOJIOICHUE TIPABWII XPAHEHUS WIIA TPAHCIIOPTH-
poBku. Ilopokw MPUBOIAT K HW3MEHEHHUIO OPTaHOJICITHYECKHX CBOWCTB CHIPHS,
MOATOMY WX BBISIBJICHHE U HEJOMYIICHUE JIO CUX TOP SBISETCS aKTyaJIbHOM MPOOIeMOit
IpY TOJAYYCHUH MSCHOH npoaykiuu [4].

[lens uccnemoBaHusi — JAaTh OLEHKY A()PPEKTUBHOCTA OPraHOJIEHTHYECKOTO
METO/a HWCCIEAOBAHHS TPU OMNPEACICHUH CTENEeHU JA00POKAYeCTBEHHOCTH Msca
HA OCHOBE IMPOBEIEHHBIX UCCIIEIOBAHUM.

[To crenmeHu cBeXeCTH MSCO OBIBAET CBEXKEE, COMHHUTEIBHOM CBEXECTH H
HecBexkee. llepBoHauanmpHbIE MPU3HAKA TOPYM YCTAHOBUTH OPTaHOJICITUYECKHM
METOJIOM JOBOJIbHO TpyAaHO. OAHAKO BBISABICHUE HEI0OPOKAYECTBEHHOTO ChIPhSI
Ha PaHHUX dTarnax dKCIEePTU3bl UMEET BECOMOE 3HAUCHHE B BETEPUHAPHO-CAHUTAPHOM
¥ DKOHOMHUYECKOM OTHOIIICHHH.

C noMomibl0 OpPraHOJIENITUYECKONW OIEHKH MOXHO OIPENEIUTh CIIEIYIOIINe

IMOPOKU MACHOI'O ChIPbS:
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3arap — MsICO BIIQXKHOE C U3MEHEHHBIM I[BETOM, OOBIYHO CTAHOBHUTCS CEPO-KPACHOTO
oTTeHKa. Takke N3MEHSETCs 3amax, OH CTAaHET KUCIIOBATHIM.

1. I3meHeHue 1BeTa MsAca WIM NUTMeHTanus. [IpUyuHB MOSBICHUS camble
pa3HoOOpa3HbIe, HAPUMED, TUIT KOPMIICHHS JKUBOTHOTO.

2. [InecHeBeHne — MOPOK, XapaKTEPUIYIONIUICS BO3SHUKHOBEHHUEM IISITEH CEpo-
3eJIEHOT0 I[BETA U 3aTXJIOT0 3amaxa.

3. Ocnu3HeHNEe — Ha TOBEPXHOCTH Msica TOSBIsiCTCS Clu3b. OHO CTaHOBUTCS
JIMTKUM, TIPUOOPETAET CEPO-3€JICHBIH IIBET C HEMPHUSATHBIM KHCIIOBATO-3aTXJIBIM 3aIIaXOM.

4. 3akucaHve wMsca — TOSBJICHUE HENPUITHOIO KHCIOro 3amaxa. Msco
pasmsryaercs, mpruoopeTaet 01eTHO-CEPYIO WU 3€JICHOBATO-CEPYIO OKPACKy Ha pa3pese.

5. 'nuenue — Msico 60JIee TEMHOTO 1IBETA C MOSBJICHUEM 3€JICHOBATOTO OTTEHKA,
WHTEHCHUBHOE OCIIM3HEHUE MOBEPXHOCTH MsICA. 3arax — 3aTXJIbIid, THUJIOCTHBIN, HHOT 1A
pe3K0 KUCIbIA. KOHCHUCTEHITUS MBI — pa3MsrdeHHast, apsomas [1].

OO0miast MeTonMKa OpPraHOJICITUYECKON OIEHKU TPU OMpPENeNIEHUH CTENeHU
cexkectn Msica npuseaeHa B 'OCT 7269-2015 «Msico. Meroasl otbopa o0pa3iios
¥ OpPraHoOJICTITUYCCKIE METOBI OMPEICIICHHS CBe)eCT» [3].

Marepuain 115 HCCIIeTOBAaHUS — TYIITKA KPOJIHKOB:

e OOpazerr Nel — Tymika OT KpOJIMKA, BBIPAIIEHHOTO B YCIOBUSIX JUYHOTO
10JICOOHOTO XO34HCTBA.

e OOpazenr Ne2 — Tymka OT KpOJIMKA, BBIPAIICHHBIX B YCJIOBHSIX KPOJIHUKO-
Bogueckoil pepmbl OO0 «PadbouT.

OpranonenTtudeckuii ananu3 npoBoawm B cootBeTcTBUU ¢ ['OCT 7269-2015
«Msico. Metoasl oTOopa 00pa3LOB M OPraHONENTHYECKHUE METO/Abl OINpeneseHUs
ceexxkect» u ['OCT 20235.0-74 «Msico kponukoB. Metoasl orbopa 0OpasIloB.
OpraHoJienTHYECKHEe METO/IbI OTIpeACCHUs CBeXecTH» [2, 3].

Onpenensny CBEKECTh UCCIENYEMBIX 00pa3LOB MO CICAYIOIIUM MOKAa3aTeIsIM:
BHEIIHUWA BUJI W TIBET TMOBEPXHOCTH TYIIKH; COCTOSHHME MBI Ha pa3pese;
KOHCHUCTCHIIMS;, 3alax; COCTOSHHUE XUpa M CYXOXKWIHHA, TPO3PavyHOCTh M apomar

OynboHa [2].
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Bo Bpemst nccienoBanus Takxke oOpaTHIM BHUMaHUE HAa COCTOSIHUE MECTa 3ape3a,
CTETeHb 00ECKPOBIMBAaHUE U HAIMYKE TUIIOCTAa30B, TaK Kak oOpaser; No 1 ObL1 moryyeH
C JINYHOTO TOACOOHOI0 XO35IICTBA, € U MpoBoauiIcs yoou. Takue yciaoBHs MOTYT
MOBJIMATH Ha 00CEMEHEHHUE MsICa, TaK KaK TYIIKH MOTYT ObITh HETOCTATOYHO XOPOIIIO
00ECKpOBJIEHBI, a HEIIPaBUWJIbHAsA TEXHUKA yOOsI MOKET CTaTh IPUYMHON aroHaJIbHOIO
COCTOSIHUSI )KUBOTHOTO IIepel yooeMm.

Pe3ynpTaThl OpraHoJIENTUYECKONW OUEHKH IpPH ONPEIEICHUH CBEKECTHU Msica

KPOJIMKOB IIPCACTABJICHLI B Ta6J'II/IHC 1.

Tabnuua 1.

Pe3yabTaThl OpraHojienTHYECKOil OLIEHKH MPHU ONpeIeSIeHNH CBEKeCTH MSACa
HCCJIeyeMbIX 00pa3noB

IToxa3zarTenn

Oo0pa3zen Nel

Oopazen Ne2

HopMmaTnBHbBIE 3HAYEHUSA

Buemauii BUa u
[[BET:

[MOBEPXHOCTHU TYILIKH,
PKUPOBOW TKaHH,
CEpO3HOI 000IOUKH
OPIOIIHOM MOJIOCTH

Kopouka nojaceixanust

0JIeTHO-PO30BOTO IIBETA.

Kup Genoro nsera.
Cepo3Has 000709Ka
BITaKHAS

Kopouka nojaceixanus
OJ1eTHO-PO30BOIO IIBETA.
DKup Genoro nera.
CeposHas 0001049Ka
BIIaKHas, OJecTsIas

Kopouka noaceixanus
0J1eTHO-PO30BOTO IIBETA.
DKup xénto-0enoro npera.
CeposHas 000104YKa
Bia)KHas, OJecTsas

MBILIBI HA pa3pese

Crerka BIIaXKHbIE, HE
OCTABJISAIOT IIAATHA HA
Oymare, GienHO-
[PO30BOTO IIBETA

Crerka BIaKHbIe, He
OCTaBJIAIOT IIsSITHA Ha
Oymare, 61€JHO-PO30BOTO
[[BETa C KPACHOBATHIM
OTTEHKOM

Crerka BilaxHbIE,

HE OCTaBIISIOT IISITHA HA
(unbTpOBaNBHOM Oymare,
0JIeTHO-PO30BOIO IBETA

C KpacHOBaThIM OTTEHKOM

CBETIIO-PO30BOTO
[IBETA

KoHcucteHnusa MEBIIIIBI TUIOTHBIE, MEBITIIIEI TIJTOTHEIE, MBILIBI TITIOTHBIE, YIIPY-
[IpY HAJIaBJIMBAHUU YIPyTHE IIPU rye MpY HaJlaBIMBaHUU
SIMKA BBIPABHUBAECTCSA |[HAIABIMBAHUU SIMKA SIMKa BBIPAaBHUBAETCSI
ObICcTpO. XKup MATKHI  [BBIpaBHUBAETCS OBICTPO. [OBICTPO. JKHUp MATKHUIA.
Kup mMsrkwii.
Samax CBOHCTBEHHBIN CBONCTBEHHBIN CBOWCTBEHHBIN
CBEXKEMY MSCY CBEXKEMY MSCY CBEIKEMY MSACY
CocrosiHHe Yrpyrue, ¢ Tmagkod  [Ypyrue, IIOTHBIE C Cyx0oXunus ynpyrue,
CYXOKHUIINI [MOBEPXHOCTHIO, TIaAKOW MOBEPXHOCTHIO, [JIOTHBIE C TIIAJIKOU

[PO30BOT'O IIBETA

MOBEPXHOCTHIO, CBCTJIO-
[PO30BOT'O LIBCTA

[Ipo3padyHOCTh 1
apomar OyJnboHa

[Ipo3pauHsblii,

ApOMAaTHBIN

[Ipo3pauHsblii, C JIETKUM

HCIIPUATHBIM 3aIllaXOM

[Ipo3paunsblii,

ApOMAaTHBIN

N3 tabnuupl BUAHO, uyTO 0Opaszer; Ne 1 COOTBETCTBYET MOKAa3aTeNsiM CBEXKEro

msica. OOpazery Ne2 cooTBeTCTBYeT TpeOOBaHMSIM MOYTH IO BCEM IOKA3aTENsIM,
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32 UCKITIOYEHUEM MPOOBI BAPKOM, IPH KOTOPOH ObLIT OOHApYKEeH JIETKUI HEMPUATHBIN
3arax, YTO MOXKET TOBOPUTH O TOM, YTO MSICO COMHUTENILHOM CBEKECTH.
Pe3ynbTaThl OpraHoJenTUYecKoi OLEHKH Msica KPOJIUKOB C IENbIO ONPEAeICHUS

COCTOSIHUSI )KUBOTHBIX Tepes] yOOoeM IpeCTaBIeHbI B Ta0uIIe 2.

Taonuua 2.

Pe3y.]'ILTaTBI OpFaHOﬂeHTI/I‘IeCKOﬁ OIICHKHU MACA KPOJUKOB C IEJIbIO
onpeacjacHusi COCTOAHUSA )KMBOTHBIX IEPEIA yﬁoeM

Iloka3zarennb Oopaszen Ne 1 Oopa3zen Ne 2 HopMaTtuBHbIe 3HAYeHHUSA
CocrosiHHE MecTa HeposHbiii, TKaHU HeposHblii, TKaHU Heposuelii, TkKanu B 001acTH
3apes3a BOKPYT IPOIIUTaHbI BOKPYT IIPOIMTAHbI 3ape3a IpPONUTaHbl KPOBbIO

KpPOBBIO KpPOBBIO
Hanuuune runocra3o|OTCyTCTBYIOT OTtcyTCcTBYIOT J1oJKHBI OTCYTCTBOBATH
Crenenp Cocynpl Cocynpbl Mernkue cocypl
O00ECKPOBIIMBAHUS  |HE IPOCBEYMBAIOT. HE IIPOCBEYUBAIOT. HE IIPOCBEYHUBAIOT
OubTPOBAIBbHAA @ubTpOBAIIbHAA II0J1 TUVIEBPOI U OPIOIINHOM.
Oymara He nmponuraigack 0ymara He nponutanack|PunbTpoBaibHas Oymara
KpPOBBIO KpPOBBIO HE MPOIUTHIBAETCS KPOBbIO

N3 Tabmuibl BUAHO, YTO TO BCEM IMOKA3aTENsIM OPraHOJENTUYECKON OIEHKH
00pasIbl COOTBETCTBYIOT HOPMATUBHBIM 3HAUCHUSM, IOTOMY TTPEATIOJIONKHUITU, YTO OHU
OBUIN MOTYYEHBI OT 3J0POBBIX KUBOTHBIX.

[To pe3ynbraTaM OpOBEAEHHBIX HCIBITAHUN CIETANM 3aKIIOYEHUE O CTEIECHU
T0OpPOKAYECTBEHHOCTH MsICa B COOTBETCTBHUH C XapaKTEPHBIMU OPraHOJICHTHYCCKUMU
MpU3HAKAMU:

1. O6pazerr Ne 1 mpusHanm CBEXUM, TaK KaK OPraHOJENTHYECKUE TMOKa3aTesn
1 Ipo0a BapKOH COOTBETCTBOBAJIM MTOKA3aTENIM CBEXEro Msica.

2. O6pa3zen; Ne 2 nmpu3HaiId COMHHUTEIBHOM CBEXKECTU, TaK KaK ObUIM OTMEUCHBI
HE3HAUYUTETbHBIC OTKIIOHEHUS B TTPoOE BapKOM.

Ecnu Msco mo opraHosienTHYEeCKUM IOKA3aTelsiM OKa3aloCh COMHMTEIbHOMN
CBEXKECTH WIA HECBEKUM, TO Mbl PEKOMEH/IyeM MPOBEICHUE psijia (PU3UKO-XUMHUECKUX
U MUKPOCKONMUYECKUX HCCleI0BaHUN. OCHOBHBIE METOJbl: MUKPOCKOIIHS Ma3KOB-
OTIEYaTKOB, OIpEJeICHUE JIETyYMX >KUPHBIX KHUCIOT, OMPEACJICHHE IPOIYKTOB
NEPBUYHOrO pacraja O0eqKoB B OyJIbOHE U ONpe/IeTICHUE CTENEeHU 00eCKPOBIMBAHUS

o Poxepy [5].
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Takum o0pa3omM, yCTaHOBUJIM, UTO METOJ OPTaHOJENTUYECKON OLIEHKU CTENECHU

CBCIKECCTHU MsCaA ABIIICTCA AOCTATOYHO Cy6’beKTI/IBHBIM, IIO9TOMY €10 PE3YJIbTAT MOKCT

HMCTb 3HAYCHHC TOJIBKO IIPpU BUIHUMBIX ITIOPOKaX MACHOI'O CbIPbI. CYHICCTBYIOHIB,}I

METOJWMKA HE Bcerja Ma€T TOYHBIM W OOBEKTHUBHBIN PE3yNIbTaT, KOTOPBIA CTal OB

I'IaBHBIM KPUTCPUCM OLICHKU CBCKCCTHU MsACA.

Cnmcok Jurepatyphl:

1.

boposkoB M.®. BereprHapHo-caHUTapHAs SKCIIEPTU3a C OCHOBAMH TEXHOJIOTUH U
CTaHJapTU3aIUU MPOAYKTOB )KUBOTHOBOACTBA [ TekcT]: yueoHuk / M.dD. BopoBKOB,
B.I1. ®ponos, C.A. Cepko. — Cnb.: m3mgarensctBo «Jlanby, 2008. — c. 99-120.

['OCT 20235.0-74 Msico kponikoB. Metozsl oT0opa 00pa3iioB. OpraHoJeNTHYECKUE
METOJbl ~ ONPENEIICHUS  CBEXKECTHM  [ODNEKTPOHHBIM  pecypc]:  YTBEpkAEH
[ToctanoBnennem I'ocynapcTBeHHOTOo KomHuTeTa crannapToB CoBera MUHHCTPOB
CCCP ot 2oktsa6ps 1974r. N 2281. — URL: http://docs.cntd.ru/document/
1200021643 (/laTta oOpamienus 24.04.2018).

['OCT 7269-2015 Msico. Metozst 0T60pa 00pa3IoB ¥ OPraHOICHTHIECKUE METOIbI
ONPENIECIICHNS CBEXECTU [ DNEKTPOHHBIN pecypce]: [IpuaaTr MexrocynapcTBEHHBIM
COBETOM M0 CTaHAApTU3AIMU, METPOJOTMU M cepTudukanuu (IPOTOKOI OT
27 oxtsi0pss 2015 r. N 81-IT). — URL: http://docs.cntd.ru/document/1200133105
(lata obpamenus 24.04.2018).

[Iponnn B.B. BerepunapHo-caHWTapHas 3KCHEPTU3a C OCHOBAMU TEXHOJIOTHUH
U CTaHAApTU3AIMU TPOAYKTOB >XKMBOTHOBOJCTBA. [IpakTukym [Tekct]: ydueOHOE
nocodue / B.B. [Iponun, C.I1. ®ucenko. — CII6.: U3gaTenscTBo «Jlanpy. — 2012, —
c. 60-69.

Kynbuanosckuit A.O., MatnaxoB A.A., Jlosraub H.b. CpaBHuTenbHas oOlieHKa
METOJIOB OTPECIICHUs] CTENEHU 0O0eCKpoBIUBaHuUs Msica // IHHOBaIum B Hayke:
c0. ct. mo marep. LVIII mexayHap. Hayd.-mipakT. KoH}. Ne 6 (55). — HoBocubupck:
CubAK, 2016. — c. 85-90.
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BJIUSTHUE BUOJIOIT'MYECKU AKTUBHBIX IOBABOK
HA MSICO CBUHEN

Macmexkoea Kcenusa Muxaiinioena

mazucmpanm, gaxyiomema 6emepuUHapHoL MeOUyUHb,
Omckuti I'AY umenu I1.A. Cmonvinuna UBMub,

P®, 2. Omck

E-mail: ksenya-budnikova@mail.ru

3aoonomnueix Muxaun Bacunveeuu

HAYYHbIU PYKOBOOUmeENb, O-p OUOL. HAYK,

3a8edyowuli Kageopsvl emepUHaApPHO-CAHUMAPHOU IKCNEPMU3bL

NPOOYKMOB HCUBOMHOBOOCMBA U 2USUEHBI CENbCKOXO3AUCMBEHHBIX HCUBOMHDIX,
Omckuu I'AY umenu I1.A. Cmonvinuna UBMub,

P®, 2. Omck

AHHOTaIIHﬂ. B craTbe onmceiBaeTcs OICHKA M:ACa, ITOJYUCHHOI'O OT ) KUBOTHBIX,

B paliliOH ITUTAHUA KOTOPBIX BXOANJIN OMOJOTHYECKHE I[O6aBKI/I U CTUMYJIATOPBI pOCTaA.

KiroueBble cjioBa: CBHHHHA, OMoJIornYecKue I[O6aBKI/I, CTUMYJIATOPBI pOCTaA.

B Harmre sxonorudecky HecTaOMIBHOE BpEeMs PAIliOH U Ka4eCTBO MUTAHUS OYCHb
BaXKHBI JIJIs1 OpraHu3Ma. Msico 3To OJIMH U3 CaMbIX YacTO YHOTPEOISIEMBIX TIPOYKTOB.
[TockonbKy OHO SIBISETCS Ba)XKHOW YACThIO pPAIMOHA MHTAHWS, TO BBIPANUBAHUC
KUBOTHBIX MSICHBIX MOPOJI SIBJISICTCS MPUOBLILHBIM OW3HECOM, TO3TOMY B JIEBSITH U3
JIECSITH  CIIy4aeB B  YCJIOBHSIX COBPEMEHHBIX CBUHOBOJYECKMX KOMILIEKCOB
3JIOYTIOTPEOJIAIOT MPUMEHCHHEM OHMOJOTHYCCKA aKTHUBHBIX J00ABOK M Pa3IMYHBIX
CTHUMYJIATOPOB pocTa [8].

[lenpr0 MaHHOW CTATHU SIBISCTCS - MPOBECTH CPABHUTEIBHYIO XapaKTEPUCTHKY
Msca, TOJYYEHHOTO OT CBHHEH BCKOPMJICHHBIX KOPMaMH, UMEIONUMHU Pa3InYHBIC
Ouonornyeckue J00aBKHU, U CBUHEH, B el pallMOH MUTAHKS HE BXOJWJIN Pa3IUnIHbIC
KOPMOBBIE J0OaBKH.

3amauu: 1) [IpoBectn oTOOpP MPOO W MOCIEYOOWHBI OCMOTP TYII M OPTaHOB.
2) IlpoBecTn (U3MKO-XMMHUYECKHE U OPraHOJICNITHYCCKUE MCCICAOBAHUS Msca.

3) JIaTh OIICHKY BIUSHUS OMOJIOIMUYECKUX JT00aBOK Ha MSICO.
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Marepuajbl uccjeaoBanus. MarepuaioM Uil IPOBEACHUS CPABHUTEIBHOU
XapaKTePUCTUKHU SBISUIUCH OTOOpaHHbIE MPOObI MsiCa CBHHBH, BBIPAIICHHOW B
IPOU3BOJICTBEHHBIX YCIIOBUSIX CBHHOBOJYECKOro KoMIUIeKkca «N» M MsCO CBHUHBH,
BBIPAILICHHON B YCIOBUSX JJMYHOTO MOJCOOHOTO XO3SICTBA IrpaskIaHIHA KA.

Pe3yabratel uccienoBanusi. /[ KopmileHMsI CBUHEM Ha CBUHOKOMILIEKCE
UCTIOJNIL3YIOT KOMOMKOPMA, KOTOPbIE pa3padoTaHbl CHENUAIBHO JIJIsl KaKI0r0 BO3pacTa
nonia ceuHel. [lomHoparmonnsie komOukopma CK-1, CK-2, CK-3, CK-4, CK-5, CK-6.
Kaxnp1ii Bu kopMa oOoraiié onpeeIEHHbBIM COOTHOIIIEHUEM OeJIKa, AKHUPOB, KJIETYATKHY,
KaJbLIMS JUIA KaXJI0ro BO3pacTta, Mojia M (PU3NYECKOro COCTOSHUS CBUHEW. Tak ke Ha
NPEANPUATAN TOIb3YIOTCS Pa3IMYHbIMU IpeMUuKcamu. [Ipy BHECEHMHM B KOPM 3THX
100aBOK MOpOcsiTa ObICTPO HAOMPAIOT BEC, OHM aKTHUBHBI, HE 00JICI0T. DKOHOMUS KOPMOB
IIPU 3TOM COCTaBIIsIET 0KOJI0 30 %, MOTOMY UTO MOPOCSATA €T MEHBIIIE, a PacTyT ObICTpEE.
Taroke TPUMEHSIOTCS pa3MyYHbIE CTUMYJSITOpBI pocta [4]. Ha y0oli ormpasisitotcs
CBUHBHU B Bo3pacte 4-6 MecsIeB, MPU ATOM OT OJHOM TYyIIH MOXHO 1oryduTh 80-110 kr
yucToro msca. TommuHa XpeOTOBOro IMKUKa y CBUHEH JOCTUTaeT 2-4 cM.

Kopmienue cBuHel B yCIOBUSAX TOMAITHETO TTOJICOOHOTO XO3SMCTBA OTINYAETCS
OT mpous3BoACTBeHHOro. IlepBoe Bpemsi MOPOCAT KOPMST CHEHUANIbHBIM CYyXHUM
MOJIOKOM (111 oTKOpMma mnopocar). Korja CBUHBM JOCTUTAIOT OIPEAEIEHHOTO
BO3pacTa, B UX pALMOH MUTaHUS BXOIUTh: CyXas «IpoOJIEHKa», COCTOSIIAs M3:
50 %- mmennna u 50 %- sUMeHb; cBexas 3enéHas TpaBa (KpanuBa, KpacHbBI KOPEHb
U T.7.); BapéHbIA KapTodenb; ThIKBa Chipas (Hatépras Ha TEpke). Boma Bcerma
HaxOJIUTCAd B TOWJIKE, YacTO MeHseTcs W JonmBaetcs. [[ns ykperseHus: KocTeu
B pallMoOH BXOAUT MeJl. YToObI CBUHBY HE 3a00JIEBAJIM UM JIAIOT YIOJIb U CTABST YKOJIBI
C BUTaMHHaAMU U >kene3oM. Ha y0oit cBHHEH oTmpaBisiOT B Bo3pacTe 8-9 Mecsiies.
Ot onHOM Tymu cBUHBU nonydasnd 70 80 kr uucroro msca. TonmmHa XpeOTOBOIroO
HINKUKa Yy CBUHEH, focTUraet 6-8 cm.

bein mpoBeneH mpoBeAEH TOCIEYOOWHBI OCMOTP W OTOOpaHbl MPOOBI. 3a
«obpazen; Ne 1» o0o3HaueHbl OTOOpaHHBIE MPOOBI OT CBUHEH, B PALIMOH KOTOPBIX
BXOJIMJIM CTUMYJISITOPBI POCTa U OMoJiornueckue 100aBKku, 3a «obpazer Ne 2y - msco,

IMOJIYYCHHOC OT CBI/IHeﬁ, B pallMOHC KOTOPBIX INPUCYTCTBOBAJIN TOJBKO HATypaJIbHBIC
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npoaykTel. [locie mpoBenmeHus psina (U3HKO-XUMHYECKUX MCCIIENOBAHUNA OBLIH

IIOJIYYCHBI CJIICA mue pe3yJibTaThl, IIPCACTABJICHHBIC B Ta6JII/II_[e 1.
>

Tabauya 1.
PesyabTrarbl GU3HKO-XUMHUYECKUX UCCICAOBAHUH MSICA
OnpenesieHus Oopa3zen Ne 1 Oo6pa3zen Ne 2
Maccosast nois 6enka B Msice % 20,7 £ 2,54 19,15+ 0,64
MaccoBas mi1g Baaru B msce % 66,86+ 3,1 71,6£6,9
MaccoBast 1o1is1 xupa B msice %o 1,3+1,27 3,6+1,27

[Tocney0OoiiHbBI OCMOTP TYII M OPraHOB MOKa3all YTO: y TPEX U3 MATU CBUHEH,
BBIPAIICHHBIX Ha CBMHOBOJYECKOM IMPEINPUATHH, UMEIOTCS CUJIBHO BBIPAKECHHBIC
MOpakeHUs B MIEYCHH, a UMEHHO: Kpasi IEYEHU TYyTbI€, MPUCYTCTBYIOT OYaru HEKpo3a,
MecTamMu uMmeeTcst (prosieToBbl OTTeHOK. OnHAaKO MpeayOONHBIA OCMOTP IMOKa3al,
YTO BCE )KMBOTHBIE 37J0POBBI, TepMOMETpHsi B HopMe. [1o pesyibTaTam nociaey0oitHoro
OCMOTpa, BETEPUHAPHBIM BpauoM IPEANPUATHS ObLI ClIeNIaH BBIBOJ, YTO CJICAYIOIIHE
MOPAKEHHUS TEUEHU SBISIOTCS MOCIEACTBUSIMUA KOPMJICHHS, & UMEHHO J0OaBJIEHUEM
B PAIlMOH JKUBOTHBIX OUOJOTHYECKUX J100aBOK. OCMOTp TyII W OpPTraHOB CBHUHEM,
BhIpamieHHbIX B JIITX, He moka3an HUKaKuX OTKJIOHEHuH [6, 7].

OpraHoJeNnTUYECKUMH  HCCIEAOBAHUSAMH YCTAHOBJIEHO, YTO MSICO CBHUHbBH,
BBIPAILIEHHOW 0€3 OHOJIOTMYECKUX J1I00aBOK M CTUMYJIATOPOB POCTa, MUMEET OoJiee
apOMAaTHBIN U BBIPAXCHHBIN 3arax, SpKUi U HACKHIIIEHHBIN 1BET U 00Jiee BHIPAKEHHYIO
KOPOYKY MOJIChIXaHUs, 10 CPABHEHHIO CO CBUHUHOM, MOJYYEHHOW OT YKUBOTHBIX B
palMoOHE KOTOPBIX MPUCYTCTBOBAIIM CTUMYJIATOPBI POCTa U OMosiorudeckue nooasku [1].

DU3NKO-XUMUYECKHUE UCCIIEI0BAHUS TTOKA3aJI1, YTO COJIEPKAHUE MACCOBOU JTOJIH
’KHpa B MSCE CBUHBH, BHIPAIIIEHHOMN B YCIIOBUSX CBUHOBOAYECKOTO0 KOMILJIEKCA MEHBIIIE
Ha 2,3 % 4YeMm B Msiceé CBMHBM BBIPAILICHHOM B YCJIOBHSX IMOACOOHOTO XO34iCTBa.
MaccoBasi 10151 BJIard B MSICE CBUHbBH, BBIPAIICHHON B YCIOBUSIX CBUHOBOJYECKOTO
KOMILIEKca MeHbIIIe Ha 4,7 % 4eM B MsICE CBUHBU BHIPAIIIEHHOM B YCIOBUSIX TTOJICOOHOTO
X035HUCTBA. A MaccoBas JOJs COAEpX)aHUs OelKka B CBUHUHE MPOMBIITUICHHOTO
conepxanusi 6oxpme Ha 1,8 %, yem B Msice CBUHBH, BBIPAIICHHOW B JOMAIITHEM

xo3stiicTBe (cM. Tabumy 1) [3, 4, 5].
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3akiroueHue. Msco, MONMYyYEHHOE OT CBHHEH BBIPAICHHBIX B JOMAIIHEM

HOI[CO6HOM XOBHI;’ICTBG, Y KOTOPBIX B pallMOH IIUTAHUS BXOIWJIM TOJIBKO HATYPaJIbHBIC

IMPOAYKTHI, IIPECBOCXOAUT IIO @HSHKO-XHMI/I‘IGCKI/IM H OPraHOJICTITUYICCKUM I10KAa3aTCJIIM

KauCCTBd, CBHMHHUHY, IIOJIYyYCHHYIO OT JKHMBOTHBIX, KOTOPBIC C KOPMOM IIOJIy4aJIAd

Pa3INIHBIC OMOJIOrNYeCKHUe ,Zl06aBKI/I U CTUMYJIITOPBI pOCTA.

Cnmcok Jurepatyphl:

1.

I'OCT 9959-2015. Msico u MmsicHble NpOAyKThl. OOHIME YyCIOBUS MPOBEACHUS
opra”oJyientudeckoi omenku M.: Ctangaptuadopm, 2016. — 10 c.

['OCT P 51447-99 (MCO 3100-1-91). Msico u mMsicHbI€ TTPOTyKThI. MeToabl 0TO0pa
npo6 M.: Crangaptundopm, 2010. — 10 c.

['OCT 23042-2015. Msico u MsicHbIE IPOAYKThl. MeTOoIbl onpeaeneHus xupa M.:
Cranpaptundopm, 2016. — 12 c.

['OCT 25011-81. Msico u MscHbIe NpOAYKTHl. MeToasl onpeneneHus: 6eiaka M.:
Cranpaptundopm, 2010. — 11 c.

['OCT 33319-2015. Msico u MsCHbIE TPOAYKTBL. METO/I ONpeaeneHruss MacCOBOM
noym Biaru M.: Ctanmgaptunadopm, 2016. — 6 c.

boposkoB M.®. BerepruHapHOo-caHUTapHAs SKCIIEPTU3a C OCHOBAMHU TEXHOJIOTUU U
CTaHAapTU3AIMH TPOTYKTOB )KUBOTHOBOACTBA [ TekcT]: yueOnuk / M.®. bopoBkos,
B.IT. ®ponos, C.A. Cepko — CII6.: U3znatensctBo «Jlanby, 2007. — 68 c.

Kypnan «M3Bectus HuKHEBOIKCKOTO arpOyHUBEPCUTETCKOTO KOMIUIEKCA: HAyKa
U BbIciee TpodeccuoHaabHOe 00pa3zoBaHMe» [IDIEKTPOHHBIN pecypc]. Pexum
nocryma: http://cyberleninka.ru —IlInepos A.C., Psnnosa T.A., 3nenkun A.®.,
PannoB A.A.BrnusHue OMOIOTMYECKH aKTUBHBIX BEIECTB HA IPOIYKTUBHOCTH
ceuneit, 2010 (/lara ooparenus 12.06.18.).

Y4eOHMK OHJIalH [ DeKTpoHHBIN pecypc]. - Pexxum moctyma: http://uchebnik.online -

[TuieBas MpOMBINUIEHHOCTh. Msico u MsicHbIe ToBapbl, 2014 — (Jlata oOpareHus
12.06.18.).
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CEKIIUA
«MEJIUIITAHA»

PEHTTEHOIMAT'HOCTHUKA JUCIIVIASUA
TAZOBEJPEHHbBIX CYCTABOB

Knacnuykan Ioauna Anexcanopoena

cmyoenm Il meouyunckoeo ¢axynomema

MA um. C.U. I'eopeuesckoeo K@Y um. B.U. Bepnaockozco
P, 2. Cumgpeponons

E-mail: polinagold@list.ru

Henamoeuu Anacmacusa Cepzeeena

HAYYHblll PYKOBOOUMENb,

accucmenm kageopul Jlyueeoii ouazHoCmuKu u 1y4eeol mepanuu
MA um. C.U. I'eopeuesckoeo K@Y um. B.U. Beprnaockozco
P, 2. Cumgpeponons

AnHoTtanus. Llensio paboThl SBISETCS YCTAHOBUTH KOPPETSAIIMOHHYIO B3aUMOCBSI3b
3a00JIeBa€MOCTH JMCIIIa3Mel Ta300€IPEHHBIX CYCTaBOB Y BTOPOTO peOCHKA B CEMBE,
IJ7ie IePBBI peOCHOK OOJIeH TaHHOM maTojoruei. B xoie paboTel poBeIeH CTaTUCTH -
YeCKUW aHallu3 TIOJYYCHHBIX JaHHBIX, YCTAaHOBJEHA CHJIbHAS KOPPEJSIIIMOHHAS

B3aMMOCBA3b.

KuarwueBble ciioBa: qucriia3us Ta300€IpeHHBIX CYCTaBOB.

AxktyanpHOCTh. Ha ceromHsmHuii neHb JucIia3zus Ta300€IpeHHOTO CyCcTaBa
MPOIOJIKAET OCTABATHCS AKTyaIbHOM MpoOsieMoil. 3HaueHrEe JUArHOCTUKH JTUCTIIIa3UN
Ta300€JPEHHBIX CYCTABOB B TIEPBBIC HENETHU KU3HU PeOEHKA OTPOMHO, OT BPEMEHH
MMOCTAHOBKM JIMarHO3a W Hauaja Tepalud 3aBUCUT HMCXOJ 3abosieBaHus. YactoTa
BCTPEYAEMOCTH JaHHOM maTojoruu coctapisieT oT 5 10 20 Ha 1000 HOBOPOXKICHHBIX.
CymiecTByeT MHP)KECTBO TEOpHW BO3HUKHOBEHMS JHCIUIA3MH  Ta300€IpEeHHBIX
cycraBoB. Hanbosnee 000CHOBaHHBIMU SIBISIIOTCA T€HETHUYECKas, MPEABbIBUX Oeapa,
(bopMUpYIONTUICS B pe3ybTaTe TECHOTO PACIIOJIOKEHUS TIJI0]1a, OCOOCHHO Y TIEPBO-

POJSIIMX, U TOPMOHaAIbHas Teopuu. HecMoTps Ha mpoBouMMbIe TPOUITAKTUYECKHUE
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OCMOTpBI, a TaKkK€ YJIbTPA3BYKOBOU CKPUHUHT HOBOPOKJACHHBIX U TPYAHBIX JETEH,
HE Bcerja yaaércs BBIABUTH JIaHHYIO TATOJOTHMIO HAa paHHUX CpoKax. PaHHss
JUArHOCTUKA YMEHBIIAET JUIMTEIbHOCTh MPOBOJAMMON TEparuu, IOBbIIIAeT €€
3¢ ()EKTUBHOCTh M CHMKAET PUCK PA3BUTHS OCJIOKHEHUMW, YTO U SIBIISCTCS TJIABHOU
3a/ilauelt meauaTpoB, OPTONEA0B U Bpayeii-peHTIEHOJIOTOB.

[lenp paOoThI: YCTAaHOBUTH KOPPEISIMOHHYIO B3aMMOCBSI3b 3a00JI€BAEMOCTH
TUCIUTa3uel Ta300€IPEHHBIX CYCTaBOB Y BTOPOTO0 peOCHKAa B CEMbE, TNIe TEPBBIA
pebeHoK 00JIeH JaHHOM MaTOJIOTHEH.

Marepuanbl 1 MeTONbl HcclieoBaHus. B xome pa®oTel ObUM 0OCIEAOBAHBI
44 cemMbH, B KOTOpPBIX IO JBoe W Oojee xereid, oOpatuBmuxcsi B ['BY3 PK
«PecnyOnukaHckas JeTckas KimHudeckas OonpHuIa» B mepuoa ¢ 01.04.2017 roga
mo 01.04.2018 roga. IIpoBeneH peTPOCTIEKTHBHBIA aHAIW3 aMOyJaTOPHBIX KapT;
PE3YNIbTATOB PEHTICHOJOTUYECKOTO HMCCIIEIOBAHUS Ta300€IpPEHHBIX CycTaBoB. [l
MPOBEJCHUSI PEHTIC€HOJOTMYECKOI0 UCCIEeA0BaHus ucnonb3oBaiica anmnapat HUIIK
“Onextpon”. s  CTaTUCTUYECKOM OOpaOOTKM TOJYYEHHBIX JAHHBIX  ObUIM
HCIIOJIb30BaHbl METOJbl OMUCATENLHOW CTaTUCTUKU. lIpoBeneH aHamm3 B3aMMOCBSI3U
JIBYX MPU3HAKOB C MCIIOIB30BAHUEM KOPPEISAIIMOHHOTO aHanu3a. [Ipu momMorm metona
[Tupcona (mpu ycIOBUM HOPMAILHOTO PacIpeiesieHus pu3HakKa) u Meroga CrupMmeHa
(pu ycnoBUHU, KOT/Ia OJHO U3 PACIIPEIENICHUI He SBIISUIOCh HOpMaTbHBIM). O0paboTka
MOJIYYE€HHBIX JaHHBIX TIpoBowiack Ha I1K ¢ ucnonb3oBaHneM makera CTaTUCTHUECKUX
nporpamm «Cratuctuka 6,0», a Taoke nporpamm Microsoft Office 2013.

PesynbTaThel uccnenoBanus. B xoge paboThl OB MPOBEIEH PETPOCIICKTUBHBIM
aHaJu3 PEeHTTeHOrpaMm 324 ManmeHToB, B BO3PACTE OT 3-X MECALIEB JI0 S JIET, KOTOPBIM
OBLT TOCTaBJEH JUArHO3 JUCIUIA3UU Ta300€JPEHHBIX CyCTaBOB. PeHTreHorpamma
MPOBOAWIACE B CPEAMHHOM TOJIOKEHHHM Oeliep B CTPOTO CPEAMHHOM IOJIOKEHUU
HIDKHUX KOHEYHOCTEH, MpsAMas MPOEKIUS — ONPEICIICHUE HAPYIIEHU COOTHOIIEHUM
BO (DpPOHTATHLHOM TMJIOCKOCTH; aKCHaJIbHAs M IMOAB3IOIIHO-BEPTIYKHAS MPOSKIINH —
B CaruTTaJbHOM M TOPU30HTAJIBHOM IUJIOCKOCTSX. JJIsI OLIEHKH PEHTreHOrpaMMBbl
UCIIONB30BAINCH CIEAYIOIIME KPUTEPUU: OIEHKA SIIep OKOCTEHEHWS, JIMHUS

XuHrenwvpaiinepa, muaug OMmOpenana, TUHUS AHIpPEeBa, a TAKXKE PEHTTCHOJIOTMYECKHUe
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MOKa3aTeldr pa3BUTHS BEPTIY)KHOM BHAAMHBI @ aleTa0yJaspHbIA HHAEKC U yroil
HAaKJIOHA IUIOCKOCTH BXOJa BO BIAJUHY; IMOKA3aTENIH, XapaKTEPU3YIOIIHE MPOKCH-
MaJbHBIA KOHEll Oenpa : meeyHo-auadu3apHbIi yrodl, Yrojl aHTEeTOPCUU (TOJIBKO B
AKCHAJIbHOM TPOEKLMH); COOTHOIIEHHE MEXAY BEPTIYKHOW BIAIWHON U TPOKCH-
MaJbHBIM KOHIIOM O€IpeHHOMN KOCTU omnpeaessuid: yron Bubepra, yroin BepTUKaIbLHOTO
cooTBeTcTBUS, TrHUA [llenToHa. OqHUM U3 BXKHEHUIIIMX CUMIITOMOB SIBJISIETCS] Pa3BUTHE
A71ep OKOCTEHEHUs OeIPEHHBIX KOCTEH, B HOpME MOSIBIISIIOIINXCS Y JI€BOYEK B BO3PACTE
2-5 Mecs1eB, y MaJTbUMKOB B Bo3pacTe 3-6 mecsues. [Ipu onienke MophomMeTpruuecKux
JAHHBIX PEHTIE€HOrpamMM Ta300€IpPEHHBIX CYCTaBOB, IWAarHo3 ObUI MOJITBEPXKACH B
274 cydasx. B pe3ynbrare Hamero uccieoBaHUsS BbIsIBICHO 90 merei, MMEromx
POJICTBEHHYIO CBA3b: 42 CEMbH UMEIOIIUX 110 JBOE JE€TEH U 2 CEMbU UMEIOIIMX 110 TPOE
neren. U3 44 cemeit, y 19 — naBoiiHM. B NpOLIEHTHOM COOTHOILIEHWUU BBISBIIECHO:
37,7 % - nmereit, poKJICHHBIX B JBOMHE C JUCIIA3MEH Ta300€IPEHHBIX CYCTaBOB;
y 30,1 % nerell, poXKACHHBIX NEPBBIMHU, MOATBEPHKACHA AMCILIIA3USA Ta300€pPEHHBIX
cyctaBoB; y 32,2 % pnered, poKICHHBIX BTOPHIMH B TOM k€ CEMbE, OOHApPYKEHO
HaJIMYue JUCIUIa3uM Ta300eApeHHbIX cycTaBoB. OTAelbHOE BHHMMAHUE CIEIYET
YAETUTh TOMY, 4TO U3 32,2 % neteu, poKIACHHBIX BTOPbIMH, B UCCIIETYEMBIX CEMBSIX,
y 8,8 % mereit comyTCTBYIOT MPU3HAKU BAJIBIYCHOM AedopMalivi MPOKCUMATIBLHOTO
KOHIa OepeHHOM KocTu. [Ipu npoBeneHnn KOPPEIsHMOHHOTO aHaIN3a YCTaHOBJICHA
ymepeHHas B3auMocBsizb 0,58 (Ha ypoBHe noctoBepHoctd p=<0,05). Takum obpazom
HaJIMYue JUCIIa3UM 3HAUNUTENIbHO MOBBIIIAET PUCK Pa3BUTHS BaJbIyCHOU Je(opMariu
MPOKCUMAJILHOTO KOHIIa OeapeHHoi KocTu. llpu mpoBeaeHUM KOPPEISIIMOHHOTO
aHajaM3a MEXAy CEMbSMH, B KOTOPbIX OOHapy)KeHa UCIIa3Hsl y MEPBOro U BTOPOIO
peOEHKa U CeMbsIMH, B KOTOPBIX IO OJHOMY PEOEHKY, KOTOpbhle HMMEIOT JTaHHYIO
MaTOJIOTHI0, OblIa 0OHApY>KEeHa CUiIbHas B3auMOCBA3b 0,78 (Ha ypoBHE JJOCTOBEPHOCTH
p=<0,05) 3aboneBaeMocTH AMCIIA3UEN Ta300€APEHHBIX CYCTaBOB MEXAY IEPBHIM
U BTOPBIM peOEHKOM U3 OAHOM ceMbu. TakuM o00pa3oM, MpPOBEIEHHbIE HaMU
MCCJIEIOBAHMS JIOKA3bIBAIOT BAXXHOCTb pAHHEH JMArHOCTUKUA JUCIUIA3UU Ta30-
OelpeHHBIX CYCTaBOB, OCOOEHHO B T€UEHHE BTOPOIl M MOCIEAYIONINX OepeMeHHOCTEN

y JKCHIIMHBI, UMEIOIIEH TTepBOro pedEHKa C MOATBEPKICHHBIM JUarHO30M JUCIIIa3uH
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Ta300€IpEHHBIX CYCTaBOB. A TaKXe AaKTHBHOTO MPUMEHEHHUS JOMOJHUTEIbHBIX
METO/IOB JIyYEBOM JMArHOCTHKH, TaKUX KaK YyJIbTpPa3ByKOBO€ (10 3-X MECSUEB) U
PEHTTEHOJIOTUYECKOE HUCCIIeI0BaHUE (ITOCIIE 3-X MECSILIEB).

BriBogbpl. B X016 MpOBEAEHHOTO MCCIIEIOBAHUS KOPPESIMOHHAS B3aUMOCBS3b
3a00JIeBa€MOCTH JUCILIa3UEN Ta300€IPEHHBIX CYCTaBOB Y BTOPOIO peOEHKA B CEMbE,
r7ie TepBbIi peOEHOK 0OJIEH JaHHOW NAaTOJOrHel, ycTaHoBieHa. KoppersiuoHHBIH
aHanu3 mnokaszan 0,78, YTO COOTBETCTBYET CHJIBHOW CHWJIE CBS3M Ha YPOBHE
nocroBepHoct p=<0,05. PeHTrenorpa¢us sBISETCS BaXKHBIM U HE3aMEHUMBIM
METOIOM PAHHEW JUArHOCTUKH JUCIUIa3UU Ta300€pEHHBIX CYCTaBOB, a TAKXE I

OLCHKHN JUWHAMHUKNU HpOBOI[I/IMOﬁ TCpaliuu.

Cnmcok Jurepatyphbl:

1. AxtamoB N.®. 3aboneBanus Ta300€APEHHOrO CycTaBa y Jereld. JlmarHoctuka u
xupypruueckoe neuenue / .. AxtamoB, A.A. AbGakapoB, A.B. beneukwii. —
Kazann, 2008. — 455 c.

2. JleranoBa I.B. PanHss amarHOCTHMKAa AWCIUIa3MH Ta300€APEHHOTO CyCTaBa W
MOKa3aHUs K pPa3JIMYHbIM METOJaM JICUCHUSI y IE€TEH B BO3pAcCTe 10 3-X MECSIEB:
Astopedepat Jucc...kann mea Hayk. - Mocksa — 1991 r.-12 c.

3. ManaxoB O.A., Koxesaukos O.B., I'pubosa 1.B., Kpamuna C.3. Ham omnsiT
JICYCHHST BPOXKICHHOTO BBIBM3a Oejipa y JeTed pasHoro Bo3pacta. // BecTHuk
TpaBmatojoruu u opronenuu um. H.H. Ilpuoposa,- 2000 r - Ne 4 — ctp. 26-31.

4. TuxonenkoB B.C. KmeTonuke pacuera MCTUHHOTO II€€YHO-IUAaU3apHOTO yria
6enpennoit koctu. / Oproneaus U TpaBMaTojaorus c. 2-4.
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Kageopa akyuiepcmea u SUHeKoI02UU, MEOUYUHCKULL UHCTRUMYM,
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Kanawnuxoea Upuna Bnaoumupoena

HAYYHbLU PYKOBOOUMENb, KAHO. MeOd. Hayk, ooyenm benlV,
P®, 2. beneopoo

Beenenne. Ha pmanHOM 3Tame pa3BUTHS  COBPEMEHHOIO  aKylIEpCTBa
MPEeXKIEBPEMEHHAs] OTCIOMKAa HOpMalibHO pacnojoxkenHor twianeHTsl ([TOHPII)
SIBJISIETCS OJHUM W3 CEPbE3HEUINNX OCJIOKHEHUI TEUeHHUS! OEPEMEHHOCTU U POJIOB.
YacroTra BCTpeuaeMOCTH JaHHOM AaTOJIOTUH, TIO JAHHBIM OT€YECTBEHHOM JIMTEPATYPHI,
BapbupyeT ot 0.3 % no 1.5 % cpenu oOmiero konuuectBa OepeMeHHBIX. HecMoTps
Ha 10, yTo [IOHPII BcTpeuaeTcst OTHOCUTENBHO PEAKO, TAHHOE OCIIOKHEHNE 3aHUMAET
BTOPOE MECTO CpPeld MAaTEPUHCKOW CMEPTHOCTH, MOCKOIbKY moutu B 30 % ciiyyaes
SABJISICTCA NPUYMHONM MACCUBHBIX KpOBOTE€UEHUU. JleTH, poauBIIMECS OT MaTepeu
C IIPEKIACBPEMEHHOM OTCIOMKOW IUIALIEHTHI, MMEIOT BBICOKHM PHUCK Pa3BUTUSA
HEBPOJIOTMYCCKOM MAaTOJIOTUH, TaK KaK CTPAIArOT OT TsHKENon rurokcu [1].

[lens wuccremoBaHusi - OLIGHKAa OCHOBHBIX IIpelpacroJiararonux (¢(akTopos

MIPEXKIEBPEMEHHON OTCIOWKHA HOPMAJIbHO PACIIOJIOKEHHOW IUIALEHTHl Yy JKCHIIUH
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pa3HOro BO3pPACTa, €€ CBS3U C COMYTCTBYIOIIMMHU 3a00JICBAHUSIMU U OCIOXKHEHHUSIMH
HACTOSIIIEN OEpEMEHHOCTH.

JUis TOCTHXKEHMS TaHHOM LieNy ObLIM ONpPENENIEHbI CIEYIOIUE 3aaul: BbISIBUTh
0COOEHHOCTH aKyIIePCKO-TUHEKOJIOrMYECKOT0 aHaMHe3a MaIleHTOB, IPOAHAIN3UPOBATh
COCTOSIHME 3/10pOBbs KEHIIMH BO BPEMsI HACTOSIILIEH OEPEMEHHOCTH, OCIOKHUBIIEHCS
[TOHPII, onpeaenutb BO3pacTHbIE OCOOEHHOCTH JIAHHON KOTOPTHI OEPEMEHHBIX.

Marepuansl 1 Meroasl. B xone paOoThl MpOBENEH PETPOCHEKTUBHBIA AHAIIN3
OOMEHHBIX KapT OEpeMEHHbIX U HUCTOpHMl ponoB 120 pokeHUl, MOTYYUBIIUX
MeauuuHCeKyro romoinb B OI'bY3 «benropoackas obnactHas KIMHAYECKas 00JIbHULIA
Ceatutens Hoacada» Ilepunatansueiii uentp B 2014 u 2015 rogax. IlomyyeHHbie
JaHHble 00paboTaHbl C MCIOJIB30BAHUEM CTATUCTUYECKOTO METOJa, OLIEHEHBI
CIEAYIOIIME IOKA3aTeNn: BO3pACT MAlMEHTOK, CPOK TECTAallMd W IApUTET POJOB,
HaJU4KMe NeHUTAJIbHOM M JKCTPAar€HUTAJIbHOW IAaTOJIOTHH; OCJIOKHEHUS HACTOSIIEH
O6epemenHocTH. [1arieHTKY pa3/ieneHbl Ha IBE IPYIIIbl B COOTBETCTBUU C UX BO3PACTOM:
1 rpynna — sxeHiuHbl Mosioxe 30 et (58), 2 rpynna — xeHuunbl ctapiue 30 et (62).

Pesynbratel uccnenosanusa. CpeHH BO3pacT MEHAPXE Y JKEHIUH 00euX rpym
OBUT MpUMEPHO OMHAKOBBIM: 13 neT u 6 mecsieB B 1 rpynmne u 13 net Bo 2. Cpeau
xKeHIH Moiioke 30 et y 62 % Oblia BbISIBJICHA A0 OCPEMEHHOCTH Pa3IMYHBIC
3a00JIeBaHUsl TMOJIOBOM CHCTEMBI, y >KCHILIMH CTapUIero BO3pacTa Takas IMaToJIOTHs
BcTpevasiach Ha 15 % yame (77,4 %). Cpenu 3a0oneBaHul, BBISIBICHHBIX y 00€UX
TPy JKEHIIWH aJHEKCUT W JKTOIUS LIEMKM MATK{ 4Yallle BCTPEYAIUCH Yy JKEHILMH
1 rpynmnel, B TO BpeMsi Kak MHUOMa, MCTMHUKO-LIEPBUKaJIbHAs HEIOCTATOYHOCTh W
Hecrieuuduueckne MHGEKIUU AUArHOCTUPOBAIM Yy XKeHIIMH cTapiue 30 JeT moyTu
B 2 pa3a yaiie OTHOCUTEIBHO MOJOABIX. ToabKo B 1 rpymime ObLIN BBIABICHBI KUCTHI
anuHukoB (3,4 %), BO 2 rpymme BCTpedaduch Takxke canbnuaroodapur (3,2),

ageHomuos (6,5 %).
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A[HeKcuT  3po3wuA Muoma MUH Hecneu.
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Juazpamma 1. AKyuiepcko-2uHeKo102udecKuil aHamHes

HecMoTpsi Ha BO3pacT KEHIIMH, 3KCTpareHUTaJbHbIE 3a00JI€BaHUS HMEHCH
y OosbIIMHCTBA OepemeHHbIXx oOeux rpynn (82,8 % u 87,1 % COOTBETCTBEHHO).
Muonusi pa3iaUYHBIX CTEMEHEW, BEreTOCOCYAMCTas JHUCTOHUS TpeX THUIIOB H
XPOHUYECKUNA THEIOHEMPUT BCTPEUAIHCh B O0EHX TPYyIIax, HO dYalle Yy >KCHIIUH
crapmie 30 net. Anemus B aHnamuese (10,3 %) oTMmeuanach TOJIBKO CpPeIu >KCHIIMH
MIEPBOI TPYIIIIBI, B TO BpeMsi Kak TUnotupeo3 (16,1 %) u XxpoHUYEeCKy10 apTepuaibHyIO
runeprensuto (9,5 %) AMArHOCTUPOBANM y KEHUIMH 2 rpynnsl. ['uneptupeo3 u
TpoMOodunus 10 OEpeMEHHOCTH OBbUIM JUATHOCTUPOBAHBI B €IMHUYHBIX CIIydasix
cpenu 6ojiee B3POCIbIX JKCHIIHH.

BonbIMHCTBO JKEHIMMH | TPymmbl HE WUMENH POAOB B aHamHede (68,9 %),
B 6,9 % ciydaeB BBITIOJNHSIICS MEAUITMHCKUM abopT, y 3,4 % COCTOSICS BBIKUIBIIIIL.
Cpenu >KeHIUH 2 Tpynmbl OOJBITMHCTBO MOBTOPHOPOAIINE, MPU STOM YacTOTa
aboptos (25,8 %) u BeikuAbIIIeH (16,1 %) BbIlIe, YTO TOBOPUT O 0OJIEE€ OTATOIICHHOM

AKYHICPCKO-TUHCKOJIOTUICCKOM dHAMHCE3C.
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Juazpamma 2. IxcmpazenumanvHas namoa02us

[Toutm Bce JKEHIIMHBI B JABYX TpYIIIaX HWMEIH OCIOKHEHHS B TEUYCHHUE
oepemennoct (86,2 % u 93,5 %). AHemust 6epeMEeHHBIX ObllIa TMarHOCTHPOBAHA TTOYTH
y TOJIOBUHBI >KeHIIMH | rpymmbl, Uy 27,6 % - 2 rpynmsl. ['ecTaliMoOHHBIN caxapHBIN
mabet (I'CJI) pasuiics y 22,6 % BO3pacTHBIX KCHIIWH, YTO B 2 pa3a OOJIbIIIe, YeM Y
MoJI01bIX. OTEKH HIKHUX KOHEUHOCTEH, a Takoke rpeskiamrcus ([19) muarnoctupoBana
y 29 % xeniuH crapiie 30 ner. ['ecTaloHHbIN NHETOHEPUT U XOPUOAMHUOHHT (XA)
BCTPEYAITUCH IPUMEPHO OJMHAKOBO YacTo B 00enx rpymnmax. [Ipu 3ToM TOKCHKO3 TIepBOii

MOJIOBMHBI OEPEMEHHOCTH OTMEYAIH TOJILKO skeHIIUHbI 710 30 siet (13,8 %).
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nr. :
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AHemuAa ca M3 OTekn TOKCUKO3 XA Yrposbl

Juazpamma 3. Ocnosicrnenus nacmosauwieil GepemeHnocmu
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50 % oxenmuH, gocturmmx 30 JeT, BO BpeMmsi HacToAleH OepeMeHHOCTH
MIEPEHECIIN OJIHY WM HECKOJBKO YIpO3 MpephIBaHUS OEPEMEHHOCTH, B OCHOBHOM —
BO BTOpOH moJsioBUHE OepemeHHocTu. Cilydan yrpo3 npepbiBaHUs OEpEeMEHHOCTH B
1 rpynne auarnoctupoBaiu pexe (34,5 %), npu 3TOM pa3BUBAINCh OHH OJUHAKOBO
4acTo Kak nocise 20 HeJenb recTaluu, Tak U B T€YeHUE BCel OepeMEHHOCTH.

Nudexuun Bo BpeMs HacTosled OepeMeHHOCTH ObUIM JIMarHOCTHPOBAHBI
y keHuuH niocie 30 jet yame, yem y Oosiee monoawix (58,1 % u 44,8 % coot-
BETCTBEHHO). [Ipy 3TOM XJIaMHIM03 BBISBJIEH B 00€MX IpymIax, HO B JBa pasa yalle
BO 2, a ypearia3M03 U MUKOIUIa3M03 OOHapy>KE€HbI TOJIBKO CPEAU KEHIIHUH 2 TPYIIIIbI.
[{uTomeraioBupyc ¥ BUPYC MPOCTOrO repreca BhISBIEH B €IMHUYHBIX CIy4yasx BHE
3aBUCUMOCTH OT Bo3pacTta. [IoMrMO 3TOro, y MOJIOJIbIX KEHILMH Yalle TMarHOCTUPOBAIIH
CMEIIaHHYIO TTaTOTeHHY0 MUKpodopy (6,9 %).

3akmouenne. Takum 00pa3zom, BO3pacT KeHIIMHBI cTapiie 30 JIeT npeapacnoiaraet
K 0ojiee 4acTOMy Pa3BUTHIO MPEKIACBPEMEHHOM OTCIOMKM IUIaneHThl. C BO3pacToM
YBEJIMYMBAETCSI KOJUYECTBO TE€HUTAJIBHOM MATOJOIMH, CHOCOOCTBYIOLIEH OTCIIONWKE
(MMOMa MaTKH, WCTMHMKO-LIEPBUKAJIbHAS HEIOCTATOYHOCTb, HecHelu(puIecKue
nHpexuun mnosoBbix mytei). Ilomumo 3Toro, Oomnbplias YacToTa BCTPEYAEMOCTH
BEreTOCOCYIUCTON JUCTOHUM, a TAKXKe MAaTOJIOTHH MOYEeK 00EeCleurBaIOT COCYIUCThIE
HapyIlIeHUs] KaK MaTO4YHOIo, TaK M IUIALIEHTApHOTO KpOBOOOpAILEHUS, BEIYLIErO
K MIPEXKJIEBPEMEHHOM OTCJIOMKE. DTOMY CIIOCOOCTBYET M TIOBPEXKICHHE COCYJIOB
IPY TeCTAllMOHHOM CaxXxapHOM JualeTe W MpPEedKJIaMIICHH, KOTOpbIE Yalle pa3BUBAIIUCH

y sKeHIuH crapiue 30 net, 6epeMeHHOCTh KOTOpbIX ociioxkHuinack [IOHPII.
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CEKILIUS
«ODU3UKA»

IMPUBO/bI MOBMJIBHBIX POBOTOB

Ilepcuanoeé Bnaoucnae Anexkcanoposuu

macucmpanm, OPUT, TYCVP,
P®, 2. Tomck

HlIanownuxkoea /lapva Tumogeesna

cmyoeum, I'T®, TT'Y
P®, 2. Tomck

Anmunun Muxaun Eezenvesuu

HayyHwlll pyKosooumenn, 0oy. kageopvt YU TYCYP OUT,
KaHo. u3z.-mam. HayK
P®D, 2. Tomck

AHHOTanMs. B crathe paccMaTpuBarOTCA BapHaHThl UCHOJIb30BAHUS PUBOIOB
B MOOUJIbHBIX poOoTax. OT 3TOro BbIOOpA 3aBUCHUT KaKOW JipaiiBep OyJeT UCIOb-
30BaThCsl, KAaK TOYHO OYJET MO3UIIMOHUPOBATHCS POOOT, KAKOW MCTOYHUK IMHUTAHMS
HeoOXoauM. PaccMOTpeHbl OCHOBHBIM M YacTO HCMOJb3yeMbl€ BHUJbI MPUBOIOB.

Omnmcanbl UX AOCTOMHCTBA, HCAOCTATKHU W IIPUHIIUIIBI pa6OTBI.

KarwueBble ciioBa: poO0OT, aBTOMATH3aIMs, MEXaTpOHUKA, TIPUBOJI, IBUTATEIb,

MOOHJIBLHBIN, IATOBBIHN, CEPBO, AJCKTPOABUTATEIb, TPAHCMHUCCHS, MAIlTHHA, IBHKCHUE.

[IpuBO — yCTpPOMCTBO U1 pUBEAECHUS B AelicTBue MaiuuH. [Ipusonga coctour
U3 TPEX OCHOBHBIX YCTPOWCTB:

1) nBUraTenh — KOTOPBIA MpeoOpa3yeT AIICKTPUYECKYH0 SHEPTHI0O B MEXaHU-
YECKYI0 SHEPTHIO,

2) TpaHCMHCCHUSI TIEpelaeT MEXaHMUYSCKYI0 JHEPrHi0, HM3MEHCHHE XapakTepa
JBYKEHUS (BpalaTelbHOe, MOCTyNaTeNbHOE),

3) cuctema ympasicHus o0ecreyrBaeT padoTy MPUBO/IA, BOZMOYKHO, TPEOYIOTCS

JaTYUKU: IICPEMCIICHNA, CKOPOCTH, CUJIbI TOKA, YCUJIUA U T. II.
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Turb! npuBOAOB:

1) ITHeBMaTHYecKKe TPUBOILL. [IpHHIINATT pabOTHI OCHOBAH Ha JIAaBJICHUE CYKATOTO
BO3/lyXa. YCTPOWCTBO: MHEBMOUMIMHAP (CTOMOPHI C JeMI(epamu, OTpaHUuYUTENN
CKOpPOCTH), paclpe/ieuTeNbHas cucTeMa (KJamaHbl), HICTOUHHUK CXKaTOTO BO31yXa.
Oco6ennoctu: I[Ipocrora u gemeBuzHa. OTHOCUTENBHO Mallasg TPY30MOAbEMHOCTD.
[IpoGnemMbl ¢ MPOU3BOJIBHBIM MO3UIIMOHUPOBAHUEM. OOBIYHO JUCKPETHOE IUKIOBOE
YIPABJICHHE.

2) l'mppaeindeckue [IpuHiunm pabOThl OCHOBaH Ha  JaBJICHUE JKHIIKOCTH.
YCTpoNCTBO: THAPOLWIMHAP, PACOpPEICIUTENbHAS CUCTEMA, CTAHLMS ITATAHUA:
KOMIIPECCOP, OXJIAXKICHUE, paCIIMPUTENbHbIA Oak, GuiabTpel. OcodeHHoCcTH: CI0KHBI
U jopory. boiblnasi Tpy30MoIbEMHOCTb, MOTYT pPa3BHBATh 3HAUWTEIILHBIC YCHIIUSL.
Tounoe nozunoHrpoBanre. OOBIMHO HENPEPBHIBHOE YIPABIEHHUE (IO CKOPOCTU WM
TTO3HUIIUN).

3) MUKpOIPUBOJIBL: MbE303JIEKTPUUCCKUE, MUKPOMEXaHUKA.

4) UcKyCcCTBEHHBIC MBIIIIBI: MHEBMAaTHYCCKUE (MTHEBMOLMIMHIP 3aMEHSICTCS
AMACTUYHON TpyOKoO#), 3¢dekt mnamsatu (opmbl MeTalia (HUKEIHU] TUTaHA),
AJIEKTOAKTUBHBIE TOJUMEPHI (TIepepacipeiesieHrue 3apsaoB B MOJIMMEPAaX 3aCTABIISET
UX U3ru0aThes).

5) Onexrtpuueckue [IpuHIMN paObOTHI OCHOBAH HA JJIEKTPOMATHUTHBIC CHIIBL.
VYCTpOWCTBO: CHUJIBHO pa3iiMyaeTcsi: WHAYKTOpP (CTaTop, HEMOABUXHAs YacTb)
C OOMOTKaMH WJIM TOCTOSSHHBIMU MarHuUTaMH, SIKOpb (POTOp, MOJBHMXKHAS 4YaCTh) C
oOMOTKaMM  WJIM  TIOCTOSHHBIMA  MarHUTaMH, KOMMYTAIlMOHHas  CHCTEMa
(MexaHHMuecKasi, JEKTPOHHASI UM OTCYTCTBYET), BO3MOXKHO TaKX e TOPMO3, CHCTeMa
oxnaxnaeHus u T.1m. OcobeHHocTH: YI00CTBO yHpaBiCHUS U IKCILTyaTaIlHH.
[loTpeOnsitoT SHEprur0 B CTATHUKE, IUIOXME MaccorabapuUTHbBIE XapaKTEPUCTUKH.
Tounoe mo3uioHUpoBanre. MOTyT UCMOIB30BATHCS B COCTaBE PA3IUYHBIX CHCTEM
yOpaBieHus. bonibplioe 4YHCIO pa3IWYHBIX THUIIOB, MOXHO T0I00paTh MOJ
onpeaeneHHYI0 3a7a4y. PacCMOTpUM OCHOBHBIE THUIIBI.

e Jlgurarenp nepemeHHOro Toka \ (AC) peako HCHOJB3yeTcsl B MOOWIIBHBIX

p060Tax TaK KaK OOJBIIMHCTBO M3 HHUX pacCUUuTaHbl HA TUTAHUC IMOCTOAHHBIM TOKOM
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(DC) or Oarapeun. Jlpurareiaw NEPEeMEHHOTO TOKAa HCIOJB3YIOTCS B OCHOBHOM B
MIPOMBILIUICHHBIX MMOMELICHUSX, TJI€ TPeOyeTCsl OY€Hb BBHICOKMH KPYTSAIUUNA MOMEHT,
WIH TJI€ MOTOPBI MOAKIIOYEHBI K DJIEKTPOCETH.

e JlBurarenu mnoctosiHHOro Toka MotorDC MOTOpbsl MMEIOT pa3zHOOOpa3HbIC
dbopMBI U pa3Mepsl, XOTd OOJBIIMHCTBO U3 HHUX HUIUHApUYeckrue. OHU HMEIOT
BBIXOJTHOM BaJl, KOTOPBIN BpallaeTcsi Ha BBICOKUX CKOPOCTAX, 0ObruHO B 5 000 mo
10 000 obGopoTOoB B MUHYTY. XOTS IBUTATEIHM IMOCTOSHHOTO TOKa OYEHb OBICTPO
BpaIllalOTCsl, OOJIBIIMHCTBO U3 HUX HE OUYECHb MOIIHbIC (HU3KUM KPYTSIIHIA MOMEHT).
JUis TOro, 4To0bl CHU3UTh CKOPOCTbh U YBEJIUYUTH KPYTALIUNA MOMEHT, MOTYT OBITH
n00aBIIeHbI peIyKTOpbl. YTOOBI YCTAHOBUTH JBUTATENb HA POOOTA, HYKHO 3aKPEIUThH
KOpIyc JBuratenss Ha pame pob6orta. [lo 3Toil mpuunMHe ABUraTeld 4acTO HUMEIOT
MOHTQ)XHbIE OTBEPCTHSI, KOTOpPbIE OOBIYHO pACIONAralTCs Ha JHIEBOM CTOPOHE
JBUTATEJISA, IO3TOMY OHU MOT'YT OBITh YCTaHOBJIEHBI EPIIEHAUKYIISIPHO K MIOBEPXHOCTH.
JIBUraTeau nNoCTOSTHHOTO TOKa MOTYT paboTarth no yacoBoil ctpenke (CW) u npotus
4acoBOM CTpesiKU (IIPOTUB YACOBOM CTPENKHM) BpallleHUs. YTJIOBOE JBIKCHHE Baja
MOJKET OBITh U3MEPEHO C MOMOILBIO SHKOAEPOB HJIM IOTEHIIMOMETPOB.

e MoTOp pEAyKTOp IIOCTOSIHHOTO TOKa - JBHTraTelb IOCTOSHHOIO TOKa
B COYETAHUM C KOPOOKOI mepenay, KoTopas padoTaer, 4To0bl YMEHBIIUTh CKOPOCTh
JBUTATEIIS M YBEITMYUTh KPYTIIIMI MOMEHT. Hanpumep, eciii ABUTaTENb MOCTOSTHHOTO
ToKa Bpamaercs co ckopoctbio 10000 o6opoToB B Munyty u nocturaer 0.001 H*m
KpYTSILEr0 MOMEHTA, TO 100aBUB MoHMkaromyto nepeaady 100:1 (cTo k 0o1HOMY) MbI
causzuM ckopocth B 100 pa3. B pesynbrare 10000 / 100 = 100 06 / MuH 1 yBeIuuum
kpyTsammii MomeHT B 100 pa3 (0.001 x 100 =0.1 H*m). OcHOBHBIE BUIbI TOHUKAIOLIUX
nepeaad — 3To 3yOyaTas mepejgaya, peMeHHas, IJIaHeTapHas, YyepBsiyHas (KoTopas
MTO3BOJISIET MOJMYYNUTh OYEHb BBICOKOE MIEPEIATOYHOE YHCIIO C IOMOIIBIO BCETO OJHOIO
JTana, a TakKe He J1aeT BBIXOJHOMY Bally JIBUTaThCs, €CJIM JBUTATENb HE paboTaer).
Yacto cepBOMOTOpPBI 3 MOTYyT IOBOpauuBarhbcs Ha yroia Ao 180 rpagyco. Onu
MOBOPAYMBAIOTCS Ha OMpPEAENICHHBINA Yroji MOBOPOTa, U 4YacTO UCIOJB3YIOTCS B OoJee
JOPOTUX MOJENSAX JAUCTAHIIMOHHOIO YIPAaBJIEHUS CPEICTBAMU /I YIPABICHUS WU

KOHTPOJIA IT10JICTA. Tenepb OHHM HUCIIOJIB3YIOTCA B PA3JIMYHBIX IMPHIIOKCHUAX, LICHBI
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Ha 3THU CEPBOMPUBO/IbI 3HAUUTEIHLHO COKPATUIIOCh, U pa3HOOOpasue (pa3Hble pa3Mephl,
TEXHOJOTHH W Ccuia) yBedauuuiaochk. OOmum ¢akrtopoM st  OGOJBIIMHCTBA
CEPBOIIPUBOJIOB 3aKJIFOYAETCS B TOM, YTO OOJIBIINHCTBO UCHOIb3YET TOIBKO OBOPOT
okoJio 180 rpagycoB. R / C cepBoMoTOp BKIIFOHAET B ce0sl IBUTATEIh MOCTOSHHOTO
TOKa, PEILYKTOp, MEKTPOHUKY M POTOPHBIM MOTEHLIUMOMETP, KOTOPBIA U H3MEpSET
yrojl. DJEKTPOHUMKA U MOTEHUHOMETP pabOTalOT CHUHXPOHHO, YTOOBI YIIPaBIIATH
JBUTATEIEM M OCTAaHABIMBATH BBIXOJHOM Baj MO 3aJaHHOMY YIIy. OTH MOTOPBI
OOBIYHO MMEIOT TPU IPOBOAA: 3€MJIsl, HalpsbDKeHHEe B, M ynmpaBisiomuii UMITYJIbC.
VhpaBnsomuyid  UMITYJIbC, KaK TMPABUJIO, CHHUMAETCS C PEeryasTopa MoOTopa
cepBonpuBoja. ‘“PoOOT cepBO” — 3TO HOBBIA THUI CEPBONPHUBOAA, KOTOPBIHA
IpEeIoiaraeT HENPEPHIBHOE BpalllEHUE W OOpaTHYIO CBSI3b IO IOJIOKEHHMIO.
Bce cepBorpuBoAbI MOTYT BpalllaThCsl KaK BIPABO, TAaK U BIIEBO.

e [IpoMBIIITIEHHBI CEpBOABUIATENb C IMPUBOJOM YIPABISIETCd HHA4e, 4YeM
X000M MOTOp U 4allle BCTPEYArOTCs] Ha OYeHb OONbIIMX MamnHaX. [IpoMbIIIeHHBINH
CEPBOMOTOpP OOBIYHO TpeX(}a3Hbli M COCTOMT M3 JIBUraTejsl MEPEMEHHOI0 TOKa,
penyKkTopa M 3HKOJAEpa, KOTOphIM oOecnedynBaeT OOpaTHYIO CBSI3b IO YIJIOBOMY
MOJIO’KEHUIO U CKOPOCTU. DTH MOTOPBI PEAKO UCIOJIB3YIOTCS B MOOMIIBHBIX poOOTax
M3-32 HUX BECca, pa3MEPOB, CTOMMOCTH U CIOXHOCTH. BBl MOXeTe YyBHUAETH
MPOMBIIIJIEHHBIE CEPBOJIBUTATENIM HA MOLTHBIN MPOMBIIIIEHHBIX MAaHUITYJIATOPAX, WIN
Ha OYEHb OOJIBIIMX POOOTU3UPOBAHHBIX ABTOMOOMIISIX.

e IllaroBelil nBUTaTeNbh BpalllaeTCsl Ha OMpEACNICHHBbIE “‘CTyneHu”’ (Ha caMoM
7iesie, KOHKPETHBIE Tpaaychl). HHCIIO CTyNEHEN 1 pa3Mep I11ara 3aBUCUT OT HECKOJIBKUX
(akTOpoB. BOJNBIIMHCTBO MIATOBBIX JBUraTeieil HE BKIIIOYAET B ce0s mepeaayuu, Tak
KaK 3TO JBUTATENM MOCTOSIHHOTO TOKA M BpalalOUMid MOMEHT HHM30K. [IpaBuibHO
HACTPOCHHBIN MIaroBBIN ABUTATEIb MOXKET BpallaThCsl BIPABO U BIIEBO U MOXKET OBIThH
YCTaHOBJIEH B TpeOyeMoe YIiioBoe noJjiokeHue. EcTb 0HOMONSpHbIE U OUTIOJIIPHBIE
TUIBI MIAroBbIX ABurareneil. OHUM 3aMETHBIM HEIOCTAaTKOM LIAroBbIX JBUTATEJeH
ABIIIETCS TO, YTO, €CJIK MOTOpP HE paboOTaeT, TPYAHO ObITh YBEPEHHBIM B yIJI€ ITyCKa
nasurarens. Ecnu no6aBuTh nepenavy, TO IAroBbli IBUraTellb UMEET TOT )K€ CaMbli

abdexT, kak u moOaBICHUE TEepeaadyd Ha JBUTATENb IOCTOSHHOTO TOKAa: OH
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YBEJIMUMBAET KPYTALIMI MOMEHT U CHUKAET YIVIOBYIO CKOPOCTb. [I0CKOIIBKY CKOPOCTH

YMCHbLIIACTCA HA ICPCAATOYHOC OTHOIICHUEC, TO Pa3sMCp Iara TakXC YMCHBbIIACTCSA

Ha TOT ke (hakTop.

BBI60p IMpUBOAa MU B YaCTHOCTHU ABUIATCIIA 3aBUCHUT OT MHOKCCTBA CI)&KTOpOM

N BCC HUX H€O6XOI[I/IMO PacCMOTPETh HAa HAYAJIBHOM 3TalIC IPOCKTUPOBAHUA po60Ta.

Tak kak npopa60TKa BCCX q)aKTOpOB JaCT 4YCTKOC ITOHMMAaHHC KaKoM ABUT'aTCJIb

HEO0OXOJMM, U KaK UM YIpaBiATh, U Kak NMuTath ero. [[ns moero mpoekra poboTa-

6apMeHa A HCIIOJIB3YIO MIArOBBIC ABHUIATCIIN, C ATOM CTaThb€ll Bbl TAKXKE MOXKETE

03HAKOMHUTCA B JTAHHOM COOpPHUKE.

Cnucok aureparypsbl:

1.

Robotoved Ipomwioe u 6yayiee poOOTOTEXHUKH [ DIEKTPOHHBIH pecypc] - Pexxum
nocryna:  CBoOomubiii  http://robotoved.ru/future_and past robotics/  ([lata
obpamenns: 01.05.2018).

Amnepka Pecypc 37eKTpOHHBIX KOMITOHETOB [DJIEKTpOHHBIA pecypc]| - Pexum
noctyna: Cpobomubiii  http://amperka.ru/product/raspberry-pi-3-model-b  (Jlata
obpamenus: 04.06.2018).

P060OThI-MaHUITY IS TOPEI TEOPUSI MEXAHUKHU [DJIEKTPOHHBIM pecypc] - Pexum
noctyna: Coboausii http://poGotei-manumnynstopsl.pd/theory/ (data obparienus:
10.06.2018).

STUDLAB VYuebOuble mMatepuanbl CTyJeHTaM [DIEKTPOHHBIN pecypc]| - Pexum
noctyna: CBoboaubii http://studlab.com/ (laTa obpamenus: 8.06.2018).

31



A 3AMETOK



HAYYHOE COOBLWECTBO CTYOEHTOB XXI CTONETUA.
ECTECTBEHHbIE HAYKU

dnexmporHwlil cooprux cmamei no mamepuanam LXV cmyoenueckoii
MeAHCOYHAPOOHOU HAYUHO-NPAKMUYECKOU KOHGhepeHyuu

Ne 6 (64)
Hrons 2018 1.

B aBTOpCckoy penakuuu

HUzparennctBo AHC «CuoAK»
630049, r. HoBocubupck, Kpacuslii nmpocmekt, 165, oduc 4.
E-mail: mail@sibac.info

16 +






