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1. OCHOBBI HAYYHBIX UCCJEJIOBAHUM
1.1. TlonsiTHE 0 HAYYHOM HCCJIEIOBAHUHU

DopMoli OCyIIECTBICHUA U Pa3BUTHSA HAYKH SBISETCS HAydYHOE MCCIe-
JTOBaHHWE, TPEACTABIAIONIee CO00H M3ydeHHe C MOMOIIBI0 HAyIHBIX METO-
JIOB SIBJICHUH M NPOILIECCOB, aHAIN3 BIMSHUS Ha HUX Pa3IMYHBIX (PaKTOPOB,
a TaKKe N3y4eHUE B3aUMOJEHCTBHS MEXy SIBICHUSMH C 1IEJIBIO TTOJNYYUTh
yOeuTeNbHO JOKa3aHHbIE W TOJIE3HBIE Ul HAyKH U MPAaKTUKH PELICHUs C
MaKCHMaJIbHBIM 3 dexTom.

Llens HAy4HOTO MCCIIEOBAHUS — ONpeJielieHne KOHKPETHOTO 00beKTa 1
BCECTOpPOHHEE, JOCTOBEPHOE H3YUEHHE €r0 CTPYKTYPHI, XapaKTepUCTHK,
CBsI3ei HAa OCHOBE Pa3padOTaHHBIX B HAayKe NMPHUHIMIIOB U METOIOB ITO3HA-
HUS, a TaKOKe MOJTYYCHHE TTOJIE3HBIX IS ACSTEIFHOCTH YeJIOBEKa pe3ybTa-
TOB, BHEIPEHUE UX B IIPOU3BOJICTBO C JalIbHEHIIUM P deKToM.

BaxxHyto poibk B HayYHOM HCCIECIOBAHWW HIPAIOT BO3IHHUKAIOIIHE TPHU
pELICHUH Hay4HBIX IPOOJieM MO3HAaBaTENIbHBIE 33a7a4H, HAUOOIBIIHHA HHTeE-
pec U3 KOTOPBIX IMPEACTABIAIOT IMIIUPHICCKIE U TEOPETHICCKHUE.

[To meneBoMy Ha3HAUEHHIO HAYYHBIE UCCIIEIOBAHHS OBIBAIOT TEOPETH-
YECKHUE U MPUKIIaJHbIC.

Teopernueckue ucciaeOBaHKsI HaNPaBJICHbl HA CO3/IaHHE HOBBIX IPHH-
UNOB. DT0 00BIYHO (pyHIaMeHTaNbHEIC HccaenoBanus. Llenp ux — pacmm-
PUTH 3HAHUS O0IIECTBAa U IOMOYB O0Jiee TITyOOKO IMOHATH 3aKOHBI TIPUPOJIBL.
Takue pa3paOOTKH HUCHOIB3YIOT B OCHOBHOM ISl JalbHEWIIETO Pa3BUTHUS
HOBBIX TEOPETHYCCKUX HCCICIOBAHUN, KOTOPHIE MOTYT OBITH JOITOCPOY-
HBIMH, OIO/PKETHBIMH U JIp.

[IpuknagHBIe HCCIIEIOBAHUS HANIPABIICHB! HA CO3IaHUE HOBBIX METOJIOB,
Ha OCHOBE KOTOPBIX pa3padaThiBalOT HOBOE 000PYI0BaHUE, HOBBIE MaIINHbBI
M MaTrepualbl, cmocoObl MPOU3BOACTBA M OpraHm3anuu pabdot u ap. OHH
JIOJDKHBI YJIOBJIETBOPATH HOTPEOHOCTh OOILIECTBA B Pa3BUTHH KOHKPETHOM
OTpaciy IPOU3BOJICTBRA.

[Mpuknaaneie pa3pabOTKH MOTYT OBITH AOJTOCPOYHBIMH M KPAaTKOCPOU-
HBIMH, OFO/PKETHBIMH WJIH X03JJ0TOBOPHBIMHU.

HayuHble nccnenoBanus K1acCUGUIMUPYIOT MO Pa3IMnYHBIM IPU3HAKAM:

a) M0 BHJAM CBSI3M C OOINCCTBCHHBIM IPOW3BOJCTBOM — HAYYHEIC HC-
CJIe/IOBaHUsI, HAIIPABJICHHbIC HAa CO3J]AHUE HOBBIX MPOIIECCOB, MAIIHMH, KOH-
CTPYKLHH M T. /1., TIOJTHOCTBIO HCIIOJIB3YEMBIX JUISi MOBBIIIEHUS 3()(HEKTHB-
HOCTH IIPOU3BOJICTBA; HAYYHbIC MCCIICIOBAHNS, HAIIPABICHHBIC HA YIIydIIle-
HHE TPOM3BOJCTBEHHBIX OTHOLICHHH, MOBBIINICHHE YPOBHS OpraHU3alluu
MIPOM3BOJICTBA 0€3 CO3/IaHMs HOBBIX CPEACTB TPYIa; TEOPETHIECKUE PaOOTHI



B 00macTé OOIIECTBEHHBIX, TYMAaHUTAPHBIX M APYTUX HAayK, KOTOPbIE HC-
MOJIB3YIOTCSL ISl COBEPIIEHCTBOBAHUS OOILIECTBEHHBIX OTHOILICHUH, MOBBI-
LIEHUS YPOBHS JyXOBHOMW MHU3HU JIIOAEH U 1Ip.;

0) Mo CTeNeHr Ba)KHOCTH JUIsl HAPOJHOTO XO3SHCTBA — paboTHI, BHINOJI-
HSIEMBIE T10 3aJaHUI0 MHHUCTEPCTB U BEIOMCTB; HCCIICAOBAHNUS, BBIIOJIHSIC-
MBIE 110 TUIaHy (MHUIMATHBE) HAYYHO-UCCIIEJOBATEIbCKUX OpPraHnu3alti;

B) B 3aBUCHMOCTH OT HCTOYHHKOB ()HHAHCHPOBAHMS — TOCOIOKETHBIE,
(MHaHCHUpyEeMBbIe W3 CPEICTB T'OCYAapCTBEHHOTO OIOJDKETa; XO0310T0BOP-
Hble, (PMHAHCHpYEMble B COOTBETCTBHM C 3aKIIOYAaeMbIMH JIOTOBOpaMH
MEXKIY OpraHu3alusaMH-3aKa3uruKaMu, KOTOPBIC HCIIOJb3YIOT HAaYYHBIC
HCCIIEJOBAaHMS B JAHHOM OTPACIy, U OPTaHU3AIUSIMH, KOTOPBIEC BHIOJIHSIIOT
UCCIIeIOBAHMUS;

T) IO JJIMTENFHOCTH Pa3paboTKu — JOJITOCPOYHBIE, pa3padaTeiBacMble B
TCUYCHUEC HECCKOJIBKUX JIET, KPATKOCPOYHLIC, BBITTIOJTHACMBIC O6I)I‘IHO 3a OJUH
TOZI.

1.2. OTanbl HAYYHBIX HCCJIETOBAHUMN

HccrnenoBaTenbcKyro paboTy BBITOIHSIOT B OMpPEICICHHON MOCIIeaoBa-
TenbHOCTH. [Ipoliecc BBIMOIHEHHS BKJIIOYAET B Ce0s MIECTh ITAIOB:

1) hbopmynHrpoBaHUE TEMBI;

2) hopmynupoBaHUe IETU U 3a/1a4 UCCIIEI0BaHNUS;

3) TeopeTHYECKUE UCCIICAOBAHHS,

4) sKCTIepUMEHTAITBHBIC UCCIICIOBAHNS;

5) ananu3 1 opopMIICHHE HayIHBIX HCCIICIOBAHUIA,

6) BHenpeHue 1 9PPEeKTUBHOCTh HAYYHBIX UCCIICIOBAHUM.

1.2.1. ®opmyaupoBaHue TeMbI

B Hay4HO-HCCIIEOBATENLCKUX pa3pabOTKax pa3IH4yaroT: HayYHEIC
HaTIPaBJICHUS, IPOOJICMBI H TEMBI.

[Tox HAayyHBIM HampaBlieHHEM MOHUMAIOT chepy HAyYHBIX HCCIIEI0Ba-
HUIl HAYYHOTO KOJUICKTHBA, IOCBSIIEHHBIX DPEHICHHUIO KaKWUX-THOO0 KpPyI-
HBbIX, q)yHlIaMeHTaJ'[BHBIX TCOPETUICCKUX M IKCIICPUMEHTAJIBHBIX 3aJa4 B
ompeneneHHoH oTpacny Hayku. CTPYKTYpPHBIMH €IMHUIIAMU HAIPaBICHUS
SIBIISIFOTCS] KOMIUTEKCHBIE TIPOOJIEMBI, TEMBI X BOTIPOCHI.

[Tox mpo6eMoit TOHUMAIOT CIIOXKHYI0 HAyYHYIO 3a/1ady, KOTOpasi 0XBa-
THIBACT 3HAYUTEIHHYIO O00JAaCTh HMCCICIOBAHWSA U HMMECT IMEPCIEKTUBHOE
3HavyeHue. [1ome3HOCTh TaKKuX 3a/1a4 U MX dKOHOMUYeckui 3¢dekt uHorma
MOJKHO OIPENICIUTh TOJEKO OPHEHTHUPOBOYHO. PemieHue mpoOiieM CTaBUT



o0IIyI0 3a1a4y — clieflaTh OTKPBITHE; PeINTh KOMIUIEKC 3a1ad, 00ecredn-
BAIOIINX, HAIPUMEP, BHICOKYIO TEXHHYECKYI0 TOTOBHOCTH aBTOMOOWMILHON
TEXHHKH,  T. A. [IpobieMa cocTouT n3 psiaa TeM.

Tema — 3TO HaydHas 3aja4a, OXBaTHIBAIOIIAsl OIPEJNEIICHHYIO 00JIacTh
Hay4yHOro uccienoBanus. OHa Ga3upyeTcss Ha MHOTOYHCIIEHHBIX HCCIeI0-
BaTeJbCKUX Borpocax. [1oa HayuyHBIMHM BOIIpOCaMH MOHHMAIOT Oosiee Mel-
KUe Hay4yHbIE 3a[Ja4d, OTHOCSIIMECS K KOHKPETHOH 00JacTH Hay4HOTO HC-
cienoBaHus. Pe3ynbTaThl peneHus 3TuX 3aad UMEIOT He TOJIBKO TEOPETH-
94ecKoe, HO TJIaBHBIM 00pa3oM U IPaKTHYECKOe 3HaYCHHE, IIOCKOJIBKY MOX-
HO CPaBHUTEJIHHO TOYHO YCTAHOBHUTH 0)KUAAEMBIH SKOHOMHYECKUH (P PEKT.

BrI0opy TeM IpeamecTByeT TIIATeIbHOE 03HAKOMIICHHE C OTEUYECTBEH-
HBIMHU ¥ 3apyOS)KHBIMI HCTOYHHKAMU 110 TAHHOM M CMEXHBIM CHELHaIbHO-
ctsM. IlocranoBka (BBIOOp) MpoOIEeM WIIM T€M SBISIETCS TPYAHOM, OTBET-
CTBEHHOH 3aayeil, OHa BKJIFOYaeT B ce0s sl ITaIoB.

ITepselii aTan — popmynupoBanue npobiieM. Ha ocHOBe ananm3a npoTu-
BOpEUMil MCCIeayeMOro HampasieHHs (OPMYNUPYIOT OCHOBHOH BOIpPOC
(mpob6iieMy) 1 OTIPEACIAIOT B OOIINX YepTax OKUIAEMBIiH pPe3yIIbTaT.

Bropoii atan BrimouaeT B ce0si pa3pabOTKy CTPYKTYpHI podiemsbl. Bei-
JCJAI0T TEeMBI, IMOATEMBI, BOIPOCH. KOMIO3MIMS 3THX KOMIIOHEHTOB
JOJDKHA COCTaBIATh JPEBO MHPOOIEeMBbl (MIM KOMIUIEKCHOW IPOOJIEMBI).
ITo kaXxI0i TeMe BBISBISIIOT OPHEHTUPOBOYHYIO 00J1aCTh HCCICIOBAHHS.

Ha TperbeM 3Tame ycTaHaBIMBAIOT aKTYaJlbHOCTH IPOOIEMBI, T. €. LIeH-
HOCTh €€ Ha JJaHHOM JTame Ul HAyKHd M TeXHUKH. JlJIsl 3TOro mo Kaxaon
TeMe BBICTABJIIOT HECKOJBKO BO3PAXKEHUI U Ha OCHOBE aHANU3a, METOJOM
HCCJICIOBATENbCKOTO NPHOMIDKCHHS HCKIIOYAIOT BO3PAXKEHUS B IOJIB3Y
peanbHOCTH JaHHOW TeMbl. [locie Takoi «YHCTKH» OKOHYATENBbHO COCTAB-
JSIOT CTPYKTYPY NpoOiIeMbl B 0003HAYAIOT YCIOBHBIM KOJOM TEMBI, HOJ-
TEMBI, BOTIPOCHIL.

IIpu BBIOOpPE BaXKHO yMETh OTJIMYATh ICEBAONMPOOJIEMBI OT Hay4HBIX
npoGiiem.

[IceBnonpoGiiemMsl (JIOXKHBIE, MHUMBIE), KaKylo Obl BHEIIHIOW (opmy
OHH HE MMEIH, B OCHOBE CBOCH MMEIOT aHTUHAYYHBII XapakTep.

ITpn obocHOBaHUK IPOOIEM HX KOJUIEKTHBHO 00CYXIAIOT HA 3acelaHu-
SIX YYCHBIX COBETOB, Kadeap B BUje MyOINYHON 3alUThI, HA KOTOPO# BbI-
CTYNAIOT OIIIOHEHTHI, ¥ IPHHIMAIOT OKOHYATEIILHOE PEeIICHHE.

Tema JoJDKHA pelaTh HOBYIO HAYYHYIO 33aady. DTO 3HAYMT, YTO TEMa B
paccMaTpHBaeMOi ITOCTAaHOBKE HHUKOTIa HE pa3pabaThkiBajiack U B HACTOS-
mee BpeMsi He pa3padarbiBaeTcs, T. €. TyOnupoBaHue Hckimodaercs. Jyo-
JMPOBaHHE BO3MOXKHO TOJIBKO B TOM ClIy4ae, KOrja IO 3aJaHHI0 PYKOBO-
JSIIIMX OpraHM3allMi OJIMHAKOBBIE TEMbI pa3pabaThIBAIOT J[Ba KOHKYpPHUPY-



IOIMNX KOJUIEKTHBA B LENAX Pa3pElICHUs] BaXKHEHIINX TOCYIapCTBEHHBIX
npoOieM B Kpartdaiiniie cpoku. TakuM oOpa3om, onpaBaaHHoe ayOnmpoBa-
HHE TeM (pa3paboTOK) MHOT 1A MOXKET OBITh OHUM W3 TPEOOBaAHHH.

I'panp Mex1y HayYHBIMHM U WHKEHEPHBIMHU MCCIIEAOBAHUSAMH C KaXJ[bIM
rogoMm Bce Oosiee ctupaercs. OmHAKO TIpH BBIOOpPE TEM HOBH3HA JOJDKHA
OBbITh HE MH)XCHEPHOMW, a HAy4YHOMH, T. €. MPUHIMIHAIbHO HOBOW. Eciu pas-
pabatbIBaeTCs IMyCTh Aa)K€ HOBas 3ajJada, HO Ha OCHOBE Y€ OTKPHITOTO
3aKOHa, TO 3TO 00JIACTh WHKEHEPHO-DKOHOMHYECKHX, 8 HE HayYHBIX pa3pa-
6otok. IloaToMy HEOOXOAMMO OTIAMYATH HAYYHYIO 3a7ady OT WHXKCHEPHO-
SKOHOMHYECKOH. Bce To, 4To yXe M3BECTHO, HE MOXKET OBITh NPEIMETOM
HAYYHOTO HCCIICIOBAHUS.

Tema noinkHa OBITH 9KOHOMUYECKH d(Q(GEKTHBHON ¥ UMETh 3HAUUMOCTb.
JIrobast TeMa MPUKIAIHBIX MCCIIEAOBAHUI JODKHA AaBaTh SKOHOMUYECKUH
3¢ (GeKT B HAPOTHOM XO3SHUCTBE. DTO OJHO U3 BKHEHIIUX TPEOOBAHUIA.

Tema nomKHA COOTBETCTBOBATH MPO(MITI0 HAYYHOTO KOJUIEKTHBA. Kax-
JIbIIl HAY9IHBIH KOJUICKTHB IO CJIOKUBIIMMCS TPaJULUSAM HMEET CBOH IIpo-
¢unb, KBaMMHUKALNIO, KOMIETEHTHOCTb. Takas Crenuain3aius, crocoo-
CTBYIOI[asi HAKOTICHUIO OITBITA MCCJICAOBAHUM, JAET CBOU MOJIOKUTEIBbHBIE
PE3YNBTATHI: TIOBBIIIACTCSI TEOPETHUECKUH YPOBEHB pa3paboTOK, KAYeCTBO U
SKOHOMHYECKas 3P(PEKTUBHOCTh, COKPAIIAETCS CPOK BBHIIIOJIHEHHS HCCIe-
noBanus. OHAKO HEJb3sl BIAJATh B KPAHOCTh, IPUMEHSSI 3TOT TPUHLIUIL
Ecnu nomyckath MOHONOJIMIO B HayKe, TO HCKIIOYAETCS COPEBHOBAHUE
uzeil. 3To MOXET CHU3UTh d(P(PEKTUBHOCTh HayYHBIX MCCIIEOBAHUIA.

BaxHoi XapaKTepUCTHKON TEMBbI SIBJISETCS €€ OCYIIECTBUMOCTh WU
BHenpsieMocTb. [Ipn pa3paboTke TeMBl CleAyeT OLIEHHTHh BO3MOXKHOCTh
OKOHYaHHS ee B IUIAHOBBIH CPOK M BHEJPEHHSI B POU3BOJCTBEHHBIX YCIIO-
BUSIX 3aKa3uHKa.

OO60CcHOBBIBas TeMy, HAyYHBIH PaOOTHHK JAOJKEH XOPOIIO 3HATH MIPOMU3-
BOJICTBO M €r'0 3aIpoChl Ha JJaHHOM 3Tare. [ 3Toro HeoOX0ANMO OpraHu-
30BBIBATh KOMAaH/MPOBKH B KPYIHBIC ITPOHM3BOJICTBEHHbIE OOBEIUHEHHS,
YIIpaBJICHUs, Ha IPEANIPUSITHS, 3aHUMAIOIINECS BHEJIPEHHEM.

Bonbmioe 3HaueHHE MMEET MOCEIICHUE OTPACIEBBIX M aKaJEMHYECKHX
MHCTHTYTOB, Kadenp pOACTBEHHBIX BY30B. OcoOyio poib NpuoOpeTaroT
Oecenbl C BELYIMMMH HAYYHBIMH PAaOOTHUKAMU, KPYITHBIMH CIICIIHATHCTAMH-
MIPOM3BOICTBEHHHKAMH.

CyIIecTBEHHO YIPOILIAETCs] METOAMKA BBIOOpa TEM B HayYHOM KOJUIEK-
THBE, UMEIOIIEM Hay4dHbIe TPaIuLH (CBOI Mpoduib) U pa3padbaThIBarOLIEM
KOMIUIEKCHYIO 1po0ieMy. B Takux KoiieKTnBax HaydyHbIE HCCIIEIOBaHUS
BBITIOJHSIOT HE OJJMHOYKH, a TPYIIIBL, ClIEHIUAIU3UPYIONINECs Ha pa3padboT-
K€ TeM HJIM BOIPOCOB. 3/1€Ch HAUMHAIONINH PaOOTHHK, KaK IPAaBUIIO, ITOITy-



4aeT TeMy, KoTopas Oblla 000CHOBaHa paHee. BeposTHOCTH MOIYyYHTH He
aKTyaJbHYyI0, HE HOBYIO, He 3()(heKTHBHYIO TeMy HCKiIodeHa. [Ipu kosiek-
TUBHOH pa3paboTKe HAay4YHBIX MUCCIIEJOBaHUI OOJIBIIYIO POJIb IPHOOPETAIOT
KPHUTHKa, TUCKyccusi, 00cyxieHre npodsieM u teM. B nponecce auckyccun
BBISIBIISIIOTCSI HOBBIE, €IlI€ HE PEICHHBIE aKTyaJIbHbIE 3a/a4l pa3HoH crere-
HH B2)KHOCTH, 00bEMa, CPOKOB pa3pabOTKH.

1.2.2. ®opmynaupoBaHue LeIH U 3224 HCCJIEI0BAHUS

Kaxxgoe HaygHOE MccneoBaHNe TIOCIE BEIOOpA TEMBI HAYMHAIOT C TIIA-
TEJIHOTO N3y4YCHUS HAYIHO-TEXHUIECKOW MH()OPMALIIH.

Hems mowmcka, mpopaboTkw, aHamm3a HHGOOPMAIMH — BCECTOPOHHEE
OCBEIIEHHEe COCTOSHMA BOIPOCa MO TeMe, YTOUHEHHUE ee (eciIu 3T0 HeoOXo-
J1UMO), 0O0CHOBAHUE 11NN U 33a[a4 HAyYHOT'O UCCIIEeOBAHUS.

HocurensimMu Hay4HO-TEXHUUECKONH HMH(OpMANUU MOTYT OBITH pa3iny-
HBIE JOKYMEHTBI:

* KHUTHU (yueOHHKH, yueOHbIe T0coOust, MOHOTpaduu);

* IepUoJMYecKue U3JaHus (FKypHaJbl, OIOJUIETEHH, TPYIbl HHCTUTYTOB,
HayJYHBIC COOPHHKH);

* HOpMaTHBHBIE JOKyMeHTH! (ctanmaptel, CHUII, TV, unCcTpykuuwy,
BpPEMEHHbBIE YKa3aHHUs, HOpMATHBHbIE TAOJIHLBI U JIP.);

* KaTaJIOTH U MPEHCKYPaHTBI;

* TaTEHTHAs JOKyMEeHTanus (MaTeHThl, H300peTeHH);

® OTYETBI O HAYYHO-HCCIIEJOBATENLCKUX U OIBITHO-KOHCTPYKTOPCKHX
padorax;

» nHQopManmoHHbIe m3aaHus (cooprauku HTU, anammTiaeckue 0030pHI,
MH()OpMaLMOHHbBIE JINCTKH, 3KCIpecc-nH(popManus, BBICTABOYHBIC IIPO-
CHCKTHI | Jp.);

* [IepEeBO/Ibl HHOCTPAHHON HAyYHO-TEXHHYECKOH JINTEPATYPHI;

* MaTepHaNbl HAYIHO-TEXHUYECKHUX W IIPON3BOICTBEHHBIX COBEIIAHMH;

* UccepTanum, apropedeparst;

* MPOM3BOACTBEHHO-TEXHUYECKAsl JOKYMEHTAIIMsl OPTraHu3aluii (OTUYETHI,
aKThI MPUEMKHU PadoT U Ap.);

* BTOPUYHBIE TOKYMEHTHI (pedepaTuBHBIe 0030pbI, OHOIHoTpaduaecKkue
KaTaJioTH, peepaTUBHBIC )KYPHAIBI U AP.).

Jlns BcecTOpOHHEro aHanu3a MHGOPMAIMOHHOTO MaTepHaita Heo0Xo-
JIMIMO O3HAKOMMTBCS C TEMATHUKON Hay4YHBIX MCCIICIOBAHUH, KOTOPHIE IIPO-
BOJTCSL B MPOQMILHEIX By3ax M Ha (akyipTeTax W B oTpacieBbix HUN.
[IpopabaTpiBass apXWBHBIH MaTepHal STHX OpraHU3alUil, HYXHO [enaTh



3alliCcH JUIIb HEOOXOJMMOTO MO TeME MaTephaia C yKa3aHHEM HOMeEpa
oT4era, I0/1a, TEMbI, HCIIOJTHUTENIEH.

Ha cragun cOopa m aHanuza MHGOpPMALMK IMOJIE3HBI KOMaHIUPOBKH B
MIPOEKTHBIE YUIPEKACHHUS W HA MIPOU3BOACTBEHHBIE MPEIIPHUATHS, OCOOCHHO
Ha KPYIHBIE TEPEIOBBIC MPEANPUATHA. Takne KOMaHIUPOBKU ITO3BOJISIOT
BBISICHUTb, B KaKOW CTEIEHU HCCIelyeMas TeMa pellaeTcsl Ha MPOM3BOA-
CTBE, Ha KaKHe CTOPOHBI TEMBI CIIELyeT 00paTUTh 0CO00E BHUMAHHUE, KaKHe
BOIIPOCHI MIPEICTABISIOT NEPBOOUEPENHON NMpakTHUecKuil uHTepec. JKena-
TEJILHO MMETh MHEHHUE NTPOM3BOJICTBEHHBIX KOJUIEKTUBOB II0 TEME HAYYHOTO
HCCIIEIOBAHMS.

ITocne cbopa nuTepaTypHBIX, apXUBHBIX, TPOM3BOACTBEHHBIX U JPYTHX
nH(OPMALMOHHBIX JaHHBIX M WX OOOONIEHHS MOJE3HO Y3HaTb MHEHHE
KPYHHBIX ydeHbIX. OHH MOTYT OKa3aTh CYIIECTBEHHYIO MOMOIIb B pa3pa-
0OTKE TeMBI U OIpeieNieHnH 00beMa coOnpaeMoii HHPOpPMaLnH.

Takum 00pa3om, Hay4dHBIH paOOTHHK, MPOpadaThIBasi TEMY, HaKaIlIHBa-
eT OOoJbIlIOe KOJIMYECTBO pasziM4yHOW HMHpopManuu. B 3aBucuMoctd oT
HaMMEHOBAHUS ¥ HaAyYHOW 3HAYMMOCTH T€MBI 00beM MH(POPMAILMHA MOXKET
nocturatek 100—-200 HamMeHoBaHMii 1 OoJree.

1.2.3. TeopeTnyeckue uccaeT0BAHUS

Teoperndeckne HCCIEAOBAHUS JOJDKHBI OBITH TBOPYECKHMH. TBOpUe-
CTBO — DOTO CO3JaHHC IIO 3aMI)ICJ'Iy HOBBIX HeHHOCTeﬁ, HOBBIC OTKpI)ITI/ISI,
n300peTeHus, yCTaHOBIICHHE HEU3BECTHBIX HayKe (PakToB, co3aHne HOBOIA,
LEHHOM [T YeoBedYecTBa HH(POpMAITHH.

OnpoBepruyTh CyIIECTBYIOLIUE WM CO3JaTh HOBbIE HAay4HbIE THIIOTE-
3BI, 1aTh TITyOOKOE OOBSICHEHHUE MPOLICCCOB WIH SBICHUHA, KOTOPHIC PaHBIIC
OBLTH HEMIOHATHBIMHU WJIH CIIA0OM3yUCHHBIMH, CBSI3aTh BOCIUHO pa3IHYHBIC
SIBIICHHS, T. €. HAUTH CTEPXKCHb M3y4aeMOTro IIpoIecca, HaAydyHO 0000MIHTh
00JIBIIIOE KOJIMYECTBO OMBITHBIX JaHHBIX — BCE ATO HEBO3MOXHO 0e3 Teope-
THUHYCCKOI' O TBOpquKOFO MBIIIJICHUS.

B TeOpCTI/I‘IeCKI/IX HUCCIICAOBAHUAX BO3MOXHBI IBAa METOJIA. HOFI/I‘IQCKHﬁ
U UCTOPUYUECKH.

Jloruueckuii METOI BKIIFOYACT B ce0s THIOTETHUCCKUI M aKCHOMaTHYe-
CKUH.

l'umoreTHyeckuii METO] OCHOBAaH Ha pa3pabOTKe THIOTE3bI, HAYYHOTO
MIPEANONIOKEHHS, COAEPXKAILEr0 AJIEMEHThl HOBU3HBI U OPUTMHAIBHOCTH.
I'umoTe3a momkHA TIOJTHEE W JIydIe OOBSICHITH SBJICHUS M MPOIECCHI, TIO-
TBEPXKAATHCS SKCIICPUMECHTAIBHO U COOTBETCTBOBATH OOIIMM 3aKOHAM JTUa-



JIEKTUKH M €CTECTBO3HAHMA. DTOT METOJ MCCIECIOBAHMS SIBIISICTCS OCHOB-
HBIM 1 Han0oJiee pacIipOCTPAHEHHBIM B IPHUKIIATHBIX HAYKaX.

AKCHMOMaTHYECKHH METOJ] OCHOBAH Ha OYEBH/IHBIX ITOJIOKECHUIX (aKCH-
oMax), MIpUHUMAaeMBbIX 0e3 mokaszarenscTBa. [Io 3ToMy MeToxy Teopus pas-
pabatbiBaeTCsl Ha OCHOBE JIeIYKTUBHOTO NpHHLMNA. bonee mmpokoe pac-
MPOCTPaHEHUE NaHHBIA METO/ MOJIYYMI B TEOPETUIECKUX Haykax (Marema-
TUKEe, MAaTeMaTU4YeCKOH JIOTHKE U Jp.).

Hcropryecknii METOA MO3BOJISIET MCCIEIOBATh BO3ZHUKHOBEHHUE, (HOPMU-
pOBaHME U Pa3BUTHE MPOIIECCOB U COOBITUN B XPOHOJIOIMYECKON MOCIe0Ba-
TEJIBHOCTH C LIE€BIO BBISBICHUS BHYTPEHHUX M BHEIIHUX CBA3EH, 3aKOHOMEp-
HOCTE! U NPOTUBOPEUYM. JIaHHBIA METOJ MCCIECIOBAHUS UCIIONIB3YETCs IIpe-
HUMYIIECTBEHHO B OOIIECTBCHHBIX W TJABHBIM 00pa3oM HCTOPUYECKUX
HaykaX. B mpukiagHbeIX jke Haykax OH NpHUMEHseTCs, HalpuMep, pu u3yde-
HHH Pa3BUTHA U (OPMHUPOBAHMS TEX WM MHBIX OTPACIeH HAYKH U TEXHUKH.

B Teopermueckux HCCIENOBAHUAX TNPUMEHSAIOTCS BEPOATHOCTHO-
CTaTHCTUYECKHE METO/Bl MCCIIEAOBAHMUS (CTATUCTHKA U TEOPHS BEPOSITHO-
CTel, JUCIEPCUOHHBIA U KOPPEKLMOHHBIM aHAJIMU3bl, TEOPUs HAJEKHOCTH,
Merox MonTe-Kapio u np.) s M3ydeHHs! ClIydaiHBIX ITPOIIECCOB — JIC-
KPETHBIX M HENPEPHIBHBIX.

Taxoke NPUMEHSIOTCS METOAbl CHCTEMHOTO aHaim3a (HccieoBaHHe
oTiepayi, TeOpHs yNpaBICHUs, TEOPUSI MHOXKECTB H JIp.), KOTOPBIE TIOJTY-
YUY IIUPOKOE PACIPOCTPAHEHHE B MOCIENAHEE BPEMS, UTO B 3HAUUTEIBHON
creneHn oOycnoBieHo pasButHeM OBM, obecneumBaromum OBICTpOE pe-
IIEHUE U aHAJIU3 CJIOKHBIX MATEMATUUECKUX 3a1au.

DTaln TeOpeTHYECKUX pa3paboTOK HAYYHOTO HCCIEA0BaHUS BKIIOYAET B
cebs crenyIoe OCHOBHBIE Pa3/iebl:

1) usyuenne (HU3MUECKON WM IKOHOMHYECKOW CYITHOCTH MpOIecca,
SIBJICHUM;

2) hopMyIMpOBaHHE THUIIOTE3BI HUCCIIEMIOBAHMUS, BHIOOP, 0OOCHOBAHHE M
pa3paboTka GU3NIECKON NI SKOHOMHUYECKON MOJISIH;

3) MaTemMaTH3a1Ms MOJICIH;

4) aHaJIM3 TEOPETHYCCKHUX PEIICHUH, pOpMyTHPOBaHHE BHIBOIOB.

1.2.4. DxcnepuMeHTAbHbIE HCCIET0OBAHUS

Haubonee BakHOW COCTaBHOW YacThIO HAYYHBIX HCCIICHOBAHWNA SIBIS-
FOTCS OKCIIEPUMEHTHI. DTO OJIMH U3 OCHOBHBIX CIIOCOOOB IMOJIYYUTH HOBBIC
Hay4dHbIe 3HaHUS. bonee 2/3 BCEX TPYAOBBIX PECYPCOB HAYKH 3aTpauynBaeTCs
Ha SKCIEPHUMEHTHl. B OCHOBE SKCIEPUMEHTAIBLHOIO HCCIIEIOBAHUS JICHKHUT
9KCICPUMECHT, MPEJCTABIISIIOMUN COO0N HAYYHO MOCTABJICHHBIA OIBIT WA



HaOJIOJIEHNE SIBJICHUSI B TOYHO YYHUTHIBAEMBIX YCJIOBHSX, IMO3BOJISIOIINX
CJIEJTUTH 3a €0 XOJOM, VIIPABJIATh UM, BOCCO3/IaBaTh €r0 KaXKIBIA pa3 mpu
MOBTOPEHUM JTHX YCIOBUH. OT 0OBIYHOTO, OOBIACHHOTO, MACCHBHOIO
HAOJIOICHUS SKCIICPUMEHT OTJIMYACTCS AKTUBHBIM BO3JICHCTBUEM HCCIIEIIO-
BaTells Ha U3y4aeMoge sIBJIICHUE.

OCHOBHOW TENIBI0 IKCIEPHUMEHTA SBISACTCS MPOBEPKA TCOPETUUCCKUX
MOJIOXKCHUH (TIOATBEPKICHUE Paboueii THIIOTE3bl), a TaKkxKe 0oJice IMUPOKOE
U TITyO0OKO€ M3ydeHHE TEMBl HAYYHOTO WCCIIEIOBAHMS.

DKCIEPUMEHT TOJDKEH OBITh POBENICH 10 BO3MOXKHOCTH B KpaTYalIIIHiA
CpPOK C MHUHHMAaJbHBIMH 3aTpaTaMH NP CAMOM BBICOKOM KadecTBE IIOITY-
YCHHBIX PE3yIbTATOB.

Pasnuuarom sxkcnepumenmeor ecmecmeenHule U UCKYCCTNBEHHbLE.

EcTecTBeHHBIE KCIIEPIMEHTHI XapaKTePHBI TIPH W3YUEHUH COLMUATBHBIX
SIBJICHUH (COLMAJIbHBIA DKCIIEPUMEHT) B 0OCTaHOBKE, HAIIPUMeEp, IPOU3BO/I-
CTBa, ObITA M T. II.

I/ICKyCCTBCHHLIe OKCIICPUMEHTHI MIHNPOKO MNPUMCHAIOTCA BO MHOI'UX
€CTECTBEHHOHAYYHBIX HCCICIOBAHMAX. B 3TOM cilydae WM3ydaroT SBICHHS,
M30JIMPOBAHHBIC 10 TPeOyeMO#l CTemeHH, 4TOObI OIIEHUTh UX B KOJIHYE-
CTBEHHOM M KaUYeCTBEHHOM OTHOIICHWSIX.

WHorna Bo3HUKAET HEOOXOIUMOCTh MTPOBECTH MOUCKOBBIC IKCIICPUMEH-
TanbHEIe UccienoBannsa. OHU HEOOXOIMMEI B TOM CITydae, CIId 3aTpyIHH-
TEJNBHO KJIACCH(PHUIUPOBATh BCe (DAKTOPHI, BIMSAIONIME HA M3yd4aeMoOe sIBJic-
HHUE, BCIICJCTBHE OTCYTCTBHS JOCTATOYHBIX IPEABAPUTEIBHBIX JaHHBIX.
Ha ocHOBe mpeaBapUTEIbHOTO IKCIIEPUMEHTA CTPOUTCS MIPOrpaMma Ucciie-
JIOBaHHI B IMOJTHOM 00BbeMeE.

Dxcnepumenmanvhvie uccie008anus OvIBAIOM 1AOOPAMOPHBIE U NPOU3-
800CmBeHHbIe.

JlaGopaTopHbIE OMBITHI MPOBOIAT C IPUMEHEHHEM THUIIOBBIX MPHUOOPOB,
CHEHATBHBIX MOJCTUPYIONUX YCTAHOBOK, CTEHIOB, 00OPYIOBaHUSA U T. [I.
DTHU HCCIeNOBaHUS MO3BOJIIOT HanOoJiee TOJMHO W TOOPOKAYEeCTBEHHO, C
TpeOyeMoii TIOBTOPSIEMOCTBIO U3yYUTh BIHSHUC OJTHIX XapaKTEPUCTHK MPU
BapbUPOBAaHUH Ipyrux. JIabopaTOpHBIE OMBITHI B CiIydae JOCTATOYHO IIOJI-
HOTO HayYHOTO OOOCHOBAHUS IKCIIEPHUMEHTA (MaTeMaTHYeCKOe TUIAHUPOBa-
HHE) TIO3BOJIIOT IOJIYYHTh XOPOIIYI0 Hay4HYI0 HHGOPMAIHMIO C MUHU-
MaNbHBIMU 3aTpatamMu. OJHAKO TakWe JSKCIEPHUMEHTHI HE BCET/a ITOJHO-
CTHIO MOJICTTUPYIOT peajbHBIA X0J] H3y4aeMoro IMpoIiecca, O3TOMY BO3HH-
KaeT MOTPEOHOCTh B MPOBEJICHUU TIPOU3BOJCTBEHHOI'O IKCIICPUMEHTA.

[Tpon3BoOICTBEHHBIC YKCIIEPUMEHTATBHBIC UCCIICIOBAHUS UMEIOT IEJIBIO
M3YYUTh MPOLECC B PEANLHBIX YCIOBUIX C YYETOM BO3JCHCTBUS PA3IUYHBIX
CITydaifHBIX (DaKTOPOB MPOM3BOICTBEHHOM CPEIBL.
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OmHO# M3 pa3HOBHIHOCTEH MPOM3BOJACTBEHHBIX HKCHEPHUMEHTOB SIBIIS-
eTcsl coOMpaHNe MaTepHaIoOB B OPTaHM3AINIX, KOTOPbIE HAKAIUTUBAIOT IO
CTaHJAPTHBIM (pOpMaM TE WM WHBIC NaHHBIC. [[eHHOCTh 3THX MaTepHanioB
3aKJII0YaeTCs B TOM, YTO OHM CHCTEMATHU3MPOBAHBI 32 MHOTHME TOJbl MO
eIMHOH MeTonnke. Takue JaHHBIE XOPOIIO IOATAI0TCS 00paboTKe MeToa-
MU CTaTHUCTUKU U TEOPUU BEPOSTHOCTEH.

1.2.5. Ananu3 u odopmiaeHUe HAYYHBIX HCCTeT0BAHMIA

OCHOBOIi COBMECTHOTO aHallM3a TEOPETHUUECKUX U IKCIEPUMEHTATbHBIX
HCCIICIOBAaHUH SIBIISIETCSI COMTOCTABJICHNE BEIIBUHYTOW pabodell THIIOTE3H ¢
OTIBITHBIMH JaHHBIMU HAOITFOICHHH.

B pesynbpTaTe TEOPETUKO-IKCIEPUMEHTAILHOTO aHAJN3a MOT'YT BO3HHK-
HYTb TPH CIydas:

1) ycTaHOBIICHO MOJHOE WM JOCTATOYHO XOpOIIee COBMajaeHHe pado-
Yell THUMOTEe3bl, TEOPETUUYECKUX NPEANOCHUIOK C pe3yibTaTaMU OIbITa.
[Ipu 5 TOM NOMOTHHUTENEHO TPYMITUPYIOT MOMYYCHHBI MaTEpHaN HCCIEIO-
BaHUH TakuM 00pa3oM, YTOOBI M3 HETO BHITEKATH OCHOBHBIC MOJOXCHUS
paszpaboTaHHON paHee pabodeil rUmoTe3bl, B Pe3yJabTaTe 4Yero MOCIEIHSS
MPEeBPAIAETCsI B IOKA3aHHOE TEOPETUIECKOE MOJI0KEHUE, B TEOPHIO;

2) 9KCIIepUMEHTANIbHbBIC JAHHBIC JHIIb YACTHYHO MOJTBEPIKIAIOT MOJIO-
*KeHue pabouell THMOTE3sl M B TOW HJIM MHOW YacTH NPOTHBOpPEYAT eH.
B oTtom ciydae pabouyio rumote3y H3MEHSIOT M TepepabaThIBalOT Tak,
9TOOBI OHa HanOoJIee MOTHO COOTBETCTBOBAJIA PE3yIbTaTaM IKCIICPHMEHTA.
Yame Bcero npou3BOIAT AONOJHUTENBHBIE KOPPEKTHUPOBOUHBIE 3KCIIEpHU-
MCHTBI C HEJIBIO MOATBEPAUTE U3MCHCHUA pa60qel71 THUIIOTE3bI, ITIOCJIC YCTro
OHa TaKKe MPEBPAIIACTCS B TCOPHIO;

3) pabouasi runoTe3a He MOATBEpPIKIAETCS 3KcrepumeHToM. Torma ee
KPUTHUYECKH aHATM3UPYIOT W TOJHOCTHIO MEPEeCMaTpPUBAIOT. 3aTeM IPOBO-
JIIT HOBBIC AKCIEPUMEHTALHBIC HCCIICIOBAHUS C YY€TOM HOBOW paboueid
runoTe3bl. OTpUIATEBHBIC PE3yIbTAThI HAYYHOU PabOTHI, KaK MPaBUIIO, HE
SIBIIIIOTCSI OpPOCOBBIMH, OHM BO MHOTHX CIIydasX HOMOTAlOT BEIpabOTaTh
MPaBUJIBHEIC MPEICTABICHUS 00 00BEKTaX, IBICHUSIX U MPOLIECCaX.

[Tocnie BBIMONHEHHOTO aHaiN3a MPUHUMAIOT OKOHYATEIbHOE PEIleHUE,
KoTopoe (popMyIHpyIOT KaK 3aKII0UEHIE, BRIBOIBI WM TPEUIOKEHUI. JTa
4acTh paboThl TpeOyeT BHICOKOH KBaM(HKAIMK, TTOCKOJIBKY HEOOXO0IUMO
KpaTKO, Y€TKO, HAyYHO BBIIEJIUTH TO HOBOE U CYILIECTBEHHOE, UTO SIBIISIETCA
pe3yIbTaTOM HCCIIEOBAaHUS, 1aTh €My HCUYEPIBIBAIONIYIO OIIEHKY M OIIpe-
JIEIUTh IIyTH JAJIbHEHIINX UCCIEJOBAHUM.
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Bce BeIBOIBI menecooOpa3HO paszaenuTh Ha JABE TPYMIBI: HAYYHBIE U
npousBoacTBeHHbIe. [Ipu BeimonHeHnn HUP 3a6oTstes 0 3amure rocyaap-
CTBCHHOTO NMPHOPUTETA HA H300PETCHUS U OTKPBITHUS.

ITo pesynbraTaM HCCIEIOBAHUN COCTABIISIOT HAYYHO-TEXHUYECKUH OT-
YeT O MPOJCIAHHOM PabOTe ¢ MPOXOXKICHUEM HAYYHOTO PCIICH3UPOBAHHS.

1.2.6. Bueapenue u 3¢(eKTHBHOCTH HAYYHBIX HCCIIET0BAHMI

Buenpenue 3aBeplIEHHBIX Hay4YHBIX MCCIIENOBAHUM B IPOM3BOICTBO —
3aKnmounTenbHbi 3Tan HUP.

Brenpenne — 310 mepenada IpoW3BOACTBY HAYIHOU MPOIYKIHMHU (OTUe-
Tbl, UHCTPYKLUH, BPEMEHHBIE YKa3aHUs, TEXHUYECKUE YCIIOBUS, TEXHHUUE-
CKHI1 IIPOEKT U T. J1.) B yOOHOM Ju1s1 peanuzauuu Gopme, obecrieunBaronien
TEXHUKO-3KOHOMUYECKHUil 3 dekr. HayuHo-uccnenoBarenbckas paboTa mpe-
BpalllaeTcsl B MPOJYKT JIMIIb C MOMEHTa MOTPEOICHNS €€ PONU3BOACTBOM.

3aka3unkamu Ha BeinosHeHre HUP MOryT OBITh TEXHHUECKHUE yIpaBlic-
HUSI MHHHUCTEPCTB, CTPOUTEIIBHBIC TPECTHI U YIIPABICHUS, IPOU3BOJICTBECH-
Hble npeanpusatus, HUU u 1. 1.

[oapsauuk — HAyYHO-UCCIE0BATENbCKAsI OPraHU3alksl, BBIIOIHAIOIAS
HUP B COOTBETCTBUH C MOAPSIAHBIM IBYCTOPOHHUM JIOTOBOPOM, — 00s13aH
c(hOpMYITHPOBATE TPEITIOKCHAE IS BHSIPEHIUSL.

[locnennee B 3aBUCUMOCTH OT YCJIOBHUH J0OrOBOpa AOJDKHO COIEpKaTh
TEXHUUYECKHUE YCIIOBUS, TEXHUUYECKOE 3a/laHuE, IPOEKTHYIO JOKYMEHTAIHIO,
BPEMEHHYIO HHCTPYKLHIO, YKA3aHUE U T. 1.

IIporiecc  BHeApeHHMs  COCTOMT W3  JABYX  OTaloB:  OMBITHO-
MIPOM3BOJICTBEHHOTO BHEAPCHUSA M CEPUIHOTO BHEAPEHUS (BHEAPEHHE JI0-
CTH)KCHHUU HAyKH, HOBOW TEXHUKH, HOBOH TEXHOJIOTHH).

Kak 051 Tmiarensao HuM mpoBoawnnce HUP B HaydHO-mCCllemoBaTeNh-
CKHX OpPTaHM3AIUAX, BCE KE OHU HE MOTYT BCECTOPOHHE y4ECTh Pa3IMIHbIC,
4acTo CiIydaifHele (DaKkTOphl, AEHCTBYIOMHME B YCIOBHAX IPOU3BOJCTBA.
[TosTomy Hay4Has pa3pabOTKa Ha MEPBOM 3TaIe BHEAPEHUS TPEOYET OMbIT-
HOW IPOBEPKHU B IPOU3BOACTBEHHBIX YCIOBHAX.

IIpennoxenuss o 3axkonuenHelx HUP paccmarpuBaroT Ha HaydHO-
TEXHHYECKHX COBETaX, a B Clydasx 0co00 IIEHHBIX INpPEUIOKECHUI — Ha
KOJIJIETUSIX MUHUCTEPCTBA, U HAIPABJISIIOT HAa MPOU3BOACTBO IJISl IPAKTHUYE-
CKOT'O IPUMEHEHUS.
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2. OPTAHM3AIIUS PBIBOXO03SHCTBEHHBIX HCCJIENOBAHUN
B BEJIAPYCHU U 3A PYBEKOM

2.1. TlousaTHE 00 YYEHOM

YyeHblid — CIENMANNCT B KaKOH-mnOO Hay4yHO# 00JacTH, BHECHIMH
peasbHBIN BKIa] B HayKy. OOBIYHO y4EHBIMHU Ha3bIBAIOT TEX JIIOJEH, KOTO-
pBle MIPUMEHSIOT Hay4YHbIH METOMA. YUEHBIH MOXKET ObITh HKCIIEPTOM B OJ-
HOM MJIM HECKOJIbKMX 00JIaCTsIX HAyKH.

MpusHaku HayuyHoi kBamudukanmun yyenoro. OcHOBHOH (opmaib-
HBII IPU3HAK NPU3HAHUS HAyYHOH KBaMM(UKAMK — MyOJIMKanus MaTepua-
JIOB HMCCIEIOBAHUN B aBTOPUTETHBIX HAYYHBIX JKypHalaX M JOKJIAAbl Ha
aBTOPUTETHBIX HAYYHBIX KOH(EPECHIHAX (OMyOIMKOBaHHbBIE NOKIAIbI IPH-
PaBHUBAIOTCS K HAYYHBIM ITyOIHMKAINAM), a TAKKE M3/laHUE KHUT B aBTOPH-
TETHBIX HAYYHBIX U31aTENbCTBAX.

B Benapycu cmenana ¢opmMaibHas IMOIBITKA OTACIUTH ABTOPUTETHBIE
Hay4YHBIC M3JIaHMS OT MPOYMX B BHUJE CIIMCKA M3JAHUH, MyOIHKAIUK B KO-
TOpBIX IMpu3HatOTCs Bricmieil arrectanmonHoit komuccuet (BAK). Ognaxo
Jla’Ke Cpelly aBTOPUTETHBIX M3/IaHUH U KOH(pEPEeHILUI CyIecTByeT TOHUMa-
eMas He BIIOJHE OJHO3HA4YHO cucTeMa mpuoputeroB. Kak mnpasmio,
HauOOJBIINM PUOPHUTETOM IOJIB3YIOTCSI MEKAYHAPOIHbIE U3AAHUS Y KOH-
(epeHLM ¥ NPU3HAHKE HAa MEXAYHApPOJHOM YPOBHE BBIIIE HAIIMOHAIBHO-
ro. ABTOPUTET M TPU3HAHHE KBAIM(HUKALUH YYSHOTO CBSI3aHBI C €ro M3-
BECTHOCTBIO B Kpyrax crnenuanuctoB. CymiecTBYIOT NMOMNBITKH BBICTPOHUTH
PEHTHHTH MO YHCITy CCBHUIOK Ha pabOTHI JTAHHOTO yYEHOTo M3 paboT Apyrux
YUYEHBIX.

[MpuHanIexxHOCTh K MpodecCHOHANFHON HayKe W YPOBEHb KBAJIM(UKa-
MM YyYEHOTO MOTYT (pOpMalIbHO ONPENENAThCS MECTHBIMH M HAaIlMOHAJb-
HBIMH KBaJH()UKAIIMOHHBIME KOMHCCHSIMH (COBET IO 3aIUTE AUCCEPTALHH,
atrectannoHHast komuccusi, BAK). B benapycu kBanuduxanus ydeHOro
(opManbHO TOATBEPKIACTCS YYCHOH CTENeHbl0 (KaHAMIAT WIH JOKTOP
HayK) U y4eHBIM 3BaHHEM (IOLEHT WK mpodeccop). [Ipucyxaenne yueHbix
CTENECHEH, U MPUCBOCHUE YUYEHBIX 3BaHMW KOHTpOJUpyeTcsl Beiciiel arre-
CTallMOHHOM KOMHCCHEH. YueHble CTENEeHHU MPUCYKIAIOTCS M0 Harpa.lie-
HUSM HayK, HalpuMep: KaHIUAAT GU3NIeCKO-MAaTeMAaTHIECKUX HAyK, KaH-
JUIAT IOPUANYECKUX HAYK U T. IL.

Jnst momydeHHsT COOTBETCTBYIOLIEH Y4YeHOH CTenmeHH HeoOXoIuMo
HamycaTh M 3aIIUTUTh B CIEHUAIU3UPOBAHHOM COBETE JAUCCEPTALMIO.
B Buzme uckmoueHus M mpu OONBIIMX HAYYHBIX 3aciyrax auccepTauus
MOJKET 3aMEHATHCS JIOKJIAaJOM O TNpojeiaHHOi paborte. OOs3aTEIBHBIM
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YCIIOBHEM YCHEITHON 3aIIUTHI SABISCTCS ITyOJNUKAIM U anmpoOaris pe3yib-
TaTOB HaydHOH paboThl. Ilox ampoOarmeii 0OBIYHO MTOHMMAFOTCSI BBICTYII-
JIeHWs] Ha KOH(EpeHIHMsX, TaK Kak 3Ta (opma Mo3BOJISET IUCKYCCHOHHO
00CYANTh PE3yNbTaThl U COOTBETCTBEHHO MOJYYUTHh OTKPBITYIO KPUTHKY
IIPY HECOTJIaCUH HAYYHOTO COOOIIeCTRa.

Jlis monyveHust ydeHOro 3BaHHWs (HoleHTa wiu npodeccopa) Kpome
YYEHOH CTerneHu TpeOyeTcst BECTH Ielaroruyeckyro padoTy, B 4acTHOCTH
UMeTh yueOHO-MeToamueckue myomukanun. CymiecTBYIOT B 0ojiee MeNKue
(opManbHble MPU3HAKY [TPU3HAHUS KBATHU(HKAIMY, HAIPUMED pa3pelleHue
PYKOBOANTH HAay4YHOHW PabOOTOM acHUpaHTOB SIBISAETCS HEOOXOAMMOW CTY-
MIEHPKOX TIepexo/ia OT KaHIUAATa K TOKTOPY.

Bricmas creneHp pOpMambHOTO MPU3HAHKS CO CTOPOHBI HAYYHOTO CO-
oOwectBa B benapycu — u3dpanue B HannonansHyto akajgemuto Hayk be-
JapycCH.

OmHUM U3 3HAKOB BEICIIICH CTENCHH MPU3HAHUS MHUPOBBIM HAYYHBIM CO-
obmectBoM ciryxuT HobeneBckast mpeMusi.

B HayuHOM cooOmIecTBe BBICOKO IEHHTCS Iemaroruieckas paborta.
[IpaBo unTaTh IEKIUHN B MPECTIKHOM Y4eOHOM 3aBEICHUH TAKXKE SBISIETCS
MpU3HAHUEM YPOBHS W KBaTH()UKAUH YIEHOTO. BBICOKO Takke IEHHUTCS
CO3JIaHWE Hay4YHOH ILIKOJIBI, T. €. MOATOTOBKA HECKOJIBKUX YYEHBIX, Pa3BH-
BaroImux UACHU YUUTECII.

Knacecnpukauus yuenoix. @opmasbHas kinaccuuKanms y4eHbIX Ipo-
HU3BOJUTCA B MNPOLECCCE MNPHUCYKIACHUA YUCHBIX CTENEeHEH U MIPUCBOCHUA
YYE€HBIX 3BaHUH. YueHble CTCIICHU, KaK U MPU3HAHUE IMOJTYUCHHOTO BBICIIC-
ro obpaszoBaHusl, KJIaCCHPHUIMPYIOT MO OTpaCIsSIM 3HaHUK. MOXKHO, HalpH-
Mep, MMOTyYUTh AUTUIOM WIIA CTETICHb 10 OJTHOW HMJIM HECKOJBKHM OHOJIOTH-
YECKUM JTUCIHMIDIMHAM, HO HEJb3s MOJYYHTh CTEICHb 10 BCEM HayKaM cpa-
3y. YueHas CTeleHb HE TapaHTHPYET NMPUCBOCHUE YUCHOTO 3BaHUS, U IO-
sTOMYy KBanu(ukanus mpogeccopa BBIIIC, YeM KBaJTU(PUKAIWS KaHAHIATa
TeX XK€ HayK, HO HEIlb3s COIOCTABIATh KBANMM(HUKAINIO Ipodeccopa B Of-
HOM 0051acTH 3HaHUH ¢ kBanudUKaIe kaHauaaTa HayK B pyroi oomacTy.

2.2. YueHas cTeneHb

VY4eHas cTeneHb — CTENeHb KBATU(HUKAIIMOHHON CHCTEMBI B HAayKe, 103~
BOJIAIOLIEH paHXKUPOBaTh HAYUHBIX AEATENIECH HA OTAENBHBIX JTalax akaje-
MUYECKOI Kapbephl.

VYyensle cTENEHH, IPUCYKIAEMBIE B PA3JIMUHbIX CTpaHaX, CYILECTBEHHO
pa3IMyaroTcsl 10 Ha3BaHMAM, TPEOOBAHMSIM K KBAJIM(HKALMH, TPOLEIYpe
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npucyxaenus u (wn) yreepxaenus. B CIIA, BenmukoOpUTaHuy U LEIOM
psiie OpYrHX €BPONEHCKUX CTpaH, IMPHUCOEAWHHMBIIMXCA K boJoHCKOMY
nporeccy, MPOBOANTCS TapMOHHU3AlNsl HOMEHKJIATYPhl YYEHBIX CTETeHEH,
NpeAIoaraolias yCTaHOBICHNE €IMHBIX TPEOOBAHUIT JUIsl TPEX CTeleHel B
Ka)XJI0M OTpaciv 3HAHUI:

1) 6akanaBpa;

2) MarucTpa;

3) noktopa ¢unocoduu (3mech Moa GuIocodhUel MOHUMAIOTCS HAYKH
BOOOIIE, @ HE COOCTBEHHO (GHIOCO(DUS; MapaieabHO CYyIIECTBYIOT aHaJo-
T'MYHBIE CTETIEHH JJOKTOPA MpaBa, MEJULUHBI, TEOJOTHH U T. 11.),
MPUCYXJAEMBIX aKKPEAWTOBAaHHBIM BBICIINM Y4YeOHBIM 3aBeseHHeM. [la-
pauIeNIbHO €O cTerneHbio gokTopa dunocoduu (Ph. D., npousHocurcst «iu-
9iY-111»; HE MyTaTh C JOKTOPOM (HUIOCOPCKUX HAYK) U MHOTOYHUCICHHBIMU
(HO OoJsiee penKoO NPHCYXKTAEMbIMH) NPUPAaBHEHHBIMH K HEH CTENEHSIMH
CYIIECTBYIOT aHAJIOTHYHBIE CTETICHN AOKTOpPa MpaBa, TEOJIOTHH U T. II., TIPH-
CyXJlaeMble aKKpEJIMTOBAaHHBIM BBICHIMM Y4eOHBIM 3aBeneHueM. CTeneHn
nmokropa mpasa (D. L.), megumumast (D. M.), nemoBoro aqMHHUCTPUPOBAHUS
(D.B. A) u 1. 1. BO MHOTHX CTpaHaX PacCMaTPUBAIOTCS KAK COCTABIISIOIINE
cucTteMy npodecCHOHANBHOr0, a HE aKaJeMHYeCKOro (MCCIea0BaTelbCKo-
r0) IOKTOpara, T. €. MPEeNoaraeTcs, Yro OONaaTeNb TaKOH CTENCHHU 3a-
HUMAeTCsl, KaK MPaBUIIO, PAKTHIECKON NESITeIbHOCTBIO, a He Haykoi. [o-
JIy4eHHEe TaKHX CTEIeHeH TaKke He TpeOyeT BBIIOJIHEHHsI CAaMOCTOSATENIbHO-
IO Hay4yHOTO HCCJIEIOBaHMs, I[103TOMY NpO(eCcCHOHANBHBIN JOKTOpAT
0OBIYHO HE CUHMTACTCS YICHOW cTeneHblo. OTHECEHUE TOH WIIM WHOW CTeTe-
HH K TpO(eCcCHOHANBHOMY HJIHM HCCIIEA0BATENLCKOMY JOKTOPATy 3aBHUCHT
OT CTpaHbI U JJaXke OT KOHKpeTHoro yHuBepcutera. Tak, B CIIIA u Kanane
CTETICHb JOKTOpa MEIUIMHBI SBISETCS MpoQecCHoHalbHON, a B Benmko-
Opurannu, Mpnanaum u MHOrux crpaHax bpuranckoro ConpyskecTBa —
nccienoBaTensCkod. Psan  yHuBepcuteToB BenmkoOpuTtannmn (BKIIOUas
Oxcdopa n KemOpuk) nake BKIIIOYAIOT CTENEHb JOKTOPa MEAMIMHBI B
BBICIIN TOKTOpaT (MpUOIM3NTENbHBINA aHaIor JOKTOpa Hayk B benapycu n
Poccun), TpeOyromuii CyecTBEHHOTO BK/IaJa B MEAUIIMHCKYIO HAYKY.

B Benapycu nmpumensiercs yHacnenosaHHas oT Coserckoro Coro3a cu-
cTeMa repMaHCKOro o0pasna, B KOTOPOH CYLIECTBYIOT JBE CTEIICHH:

1) KaHaUaaT HAYK;

2) IOKTOp HayK.

B Hacrosmee Bpems ydeHas CTENEHb KaK KaHAWZIATAa, TaK W IOKTOpPa
HayK MPHUCYKAACTCS TUCCEPTAMOHHBIM coBeTOM. OJIHAKO eClu [UIsl IOy~
YEeHHUs JUIUIOMa KaHAWJaTa HayK JOCTATOYHO MOJIOKHUTEIBHOTO PEIICHUS
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COBETa, TO I TOJyYCHUs] AWIUIOMA JOKTOpPAa HAayK HEOOXOIMMO TaKKe
HQJIMYME TIOJO0XKUTEJIBHOTO 3aKIIOYEHUS SKCIEPTHOTO COBETa COOTBET-
CTBYIOILIIEr0 HampasyeHus: Belcimieil arrectannonHoil komuccuu. Jluna,
KOTOPBIM YUE€HBIE CTENEHM MPUCYXKIEHBI C HApyLICHHEM YCTAaHOBJIEHHOI'O
HOpsiIKa, MOTYT OBITh JIMIIEHBI 3THX CTeneHeil Beicmieil aTrectaroHHON
KOMHCCHEH, KaK MpPaBUIO, HA OCHOBAHUU XOAATAlCTB AUCCEPTALlMOHHBIX
COBETOB, Ha 3aCE€JaHUU KOTOPBIX COCTOSUIACH 3alllUTA JUCCEPTALIMA.

Jns mosydeHHs CTENeHW KaHAWAATa WM JOKTOpa HayK HEO0OXOIUMO
MOJTOTOBUTH JUCCEPTALUIO U 3aIUTHTh €€ Ha 3aCeaHUU AUCCEPTAIIMIOHHOTO
coBeTa, cozlaHHoro mnpu By3e, HUW unu gpyroMm HaydHOM YUpekKIEHHH.
JAnst 3amuUThl JUCCEpPTalMM Ha COMCKAHHE CTENCHH IOKTOpa B HACTOSIIEE
BpeMsI HEOOXO/IMMO MMETh CTEIEHb KaHAWAATa HayK, 3alluTa JMCCEepTaluu
Ha COMCKAHHUE CTEMeHH JOKTOpa HayK JULAMM, HE UMEIOIIUMH CTEeH! KaH-
JMIaTa, B COOTBETCTBHM C HBIHE NelcTByromuM [lonoskeHneM o mopsaxe
NIPUCYK/ICHUST YYEHBIX CTEeNeHed W 3BaHWH, NpeIyCMaTpHBAeTCsl B 0COOBIX
ciry4yasx. CrexyeT 3aMeTHTh, YTO HPU ATOM COOTBETCTBHE HIIM POJCTBEH-
HOCTh OTpacyieil HayK M CHENMaIbHOCTEH paHee MOIyYeHHBIX (IIOCIIeIoBa-
TEJIBHO) BBICIIETO 00pa30BaHUs, CTENEHH KaHAWAATa HAyK U COMCKaeMOW
CTENEHH JIOKTOpa HayK (haKTUUECKH HHKaK HE pPeriaMeHTHpYyeTcs, Kpome
CIIy4aeB COMCKAHHS YUECHBIX CTCIICHEH 10 MEIMIMHCKHM, BETEPHHAPHBIM U
IOpPUANYECKUM HayKaM, KOTOPbIe BO3MOXHBI TOJIBKO NPU HAJIWYUH Y COMCKa-
TeNs BBICIIETO MEAMIIMHCKOTO, BETEPUHAPHOTO WM IOPHIMYECKOro 00pa3o-
BaHMS COOTBETCTBEHHO. DaKTHYECKH Ha MpaKTHUKE NPU3HAIOTCS BIOJHE J0-
IyCTUMBIMU W HUKaK He orpaHnumBaiotcs BAK ciyuanm momydenus Gonee
BBICOKOI! CTEIICHHU TI0 OTpaciy HayK ¥ CIELHaIbHOCTH, HEPOACTBEHHON K YKe
MMEIOIIEHCs: HanpyMep KaHIuaaTa 5KOHOMHUECKUX HayK MHXKeHepaMu (Ma-
TEeMaTHKaMH{, XUMHKaMH), CTETICHH JJOKTOpa SKOHOMUYECKHUX HayK KaHIWaa-
TaMH, HalIpUMep, TEXHUIECKUX U (PI3UKO-MaTeMaTHIeCKUX HAYK U T. II.

AHaIOroM y4eHoil CTeTeH! KaHIuaTa HayK B OOJBIIMHCTBE CTPaH SB-
JsieTcs CTeneHb noktopa ¢uiaocoduu (Ph. D.) 1 MHOTOYHCICHHBIC TIPUPAB-
HEHHbIE K HEeH CTENeHH, MPHUOIM3UTEIBHEIM aHAJIOTOM B CTpaHaX C JBYX-
CTyIeHYaToOl cucteMol (Hampumep, B ['epMaHnu) — cTeneHb XaOMINTHPO-
BaHHOI'O JOKTOpA.

2.2.1. Kananaar HayK
Kanaunmat Hayk — y4eHasi CTEIIeHb IEPBOi CTYIICHH (10 JOKTOpA HAyK) B
Pecniy6immke Benapycs, psne crpan CHI' m 8 CCCP. CooTBeTcTBYyeT crene-

Hu goktopa punocodun (Ph. D.) B 3anaaHbIX cTpaHax.
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Tlopsioox npucyscoenus. B benapycu ydeHasi cTerneHb KaHIUAaTa HAyK
MIPUCYKAAETCS TUCCEPTAIIMOHHBIM COBETOM, COCTOSIITIM M3 JOKTOPOB HAYK
TI0 JIAaHHOH CHEMAIBHOCTH ¥ AEHCTBYIOIINM IIPH YHUBEPCUTETE WM HAy4YHO-
UCCIeI0BaTEIbCKOM HHCTUTYTE, 110 UTOTaM ITyONMYHOW 3aIlnThl KaHUIaT-
CKOM JThCccepTaluu.

OpHUM 13 TpeOOBAaHUH MPEA3alIUTHON ITOATOTOBKY SIBJISIETCS HAIUYKE
OIyOJINKOBaHHBIX B PELCH3UPYEMBIX KypHanax u3 cnucka BAK HayuyHbIx
cTarei, cofeprKaInuX pe3yNbTaThl H3BICKAaHUH TUCCEPTaHTa M OTPAKAFOIIIX
HAyYHYIO HOBU3HY HUCCIICTOBAHHUS.

Jucceprarius BEITIONHSAETCS COUCKATENEM O] PYKOBOJACTBOM HAYYHOTO
PYKOBOIUTENS, UMEIOIIETO YYEHYI0 CTeleHb HOKTopa (WM KaHIUIaTa)
HAayK 110 JAHHOW CIEIMaJbHOCTH, OOBIYHO (HO He 00sA3aTeNIFHO) BO BpeMs
y4eObl B acCIMpaHType (aABIOHKTYpE).

B 2014 r. ¢ npunstueM HOBOro 3akoHa Ykpauubsl «O BeiciieM 00pa3o-
BaHUMW» CTCIICHb KaHAWJaTa HAaYK YyIpa3gHCHA W IMpUpPpaBHEHA K CTCIICHU
noktopa ¢unocoduu (Ph. D.).

B Benapycu nomyckaercst Bbaaua AMIuioMa AokTopa ¢uinocoduu KaH-
JMaaTaM Hayk, €clii 3TOro TpedyeT MX NpodeccHoHallbHas NesTebHOCTh
(HampuMep, ydacTie B MEXKITyHAPOIHBIX IPOCKTaX).

2.2.2. loxTop HayK

JIoKkTOp HayK — y4eHas CTEIeHb BTOPOH, BEICIICH CTYIEeHH (TIOCe KaH-
munata Hayk) B CCCP, Pecniyonuke benapycsk, a takxke B psae crpad CHIT
U B HEKOTOPHIX OBIBIINX COIMATHCTHYCCKUX CTPaHAX.

B Genopycckux By3ax JHOKTOPCKas CTEICHb SBISCTCS OXHUM U3 YCIIO-
BUIl JUI ydacThsi B KOHKypCe Ha 3aMelleHHe JOJDKHOCTH mpodeccopa, a
TaK)X€ MPUCBOEHUSI OTHOMMEHHOT'O YYEHOTO 3BaHUsI.

Hopsoox npucysicoenus cmenenu. B benapycu creneHb HOKTOpa Hayk
npucyxpaaercs Ilpesunumymom BeIciiell aTTeCcTallMOHHOM KOMHUCCHUM IIO
pe3ynbrataM MyOJUYIHON 3alUThl JOKTOPCKOHM amccepTarmu. Couckarens,
KaK IpaBUIIo, JOJDKEH UMETh YUYEHYIO CTENeHb KaHAuaTa Hayk. Jluccepra-
IS HA COMCKAaHWE YYCHOH CTETIeHH JOKTOpa HAayK JIOJDKHA OBITh HAY4HO-
KBATH(DHUKAITMOHHOW PabOTOH, B KOTOPOW HAa OCHOBAaHWH BBHITIOJHEHHBIX
aBTOPOM HCCIIEJIOBaHUH pa3pabOTaHbl TEOPETUYECKUE ITOJIOKEHUS, COBO-
KYIHOCTh KOTOPBIX MOYKHO KBATH()HUITUPOBATH KaK HOBOE KPYITHOE HaydHOE
JOCTIDKEHHE, THOO0 peleHa KpynHas HaydqHas mpobieMa, MMeromas BaKHOe
COLMAJIBHO-KYJIbTYPHOE MM XO3SHCTBEHHOE 3HAYEHHE, JINOO M3JI0KEHBI
Hay4YHO OOOCHOBaHHBIE TEXHHYECKHE, JKOHOMHYECKHE WIIM TEXHOJOrHYe-
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CKHE pEILCHUs], BHEJIPEHUE KOTOPhIX BHOCUT 3HAYUTENbHBII BKJIAJ B pa3BH-
THE YKOHOMHUKH CTPaHbI ¥ TIOBHIIICHNE €€ 000POHOCTIOCOOHOCTH.

Ilepeuens yuenvix cmenenei, npucysxcoaemvix 6 Pecnybonuxe Benapyce:

JIOKTOP apXHUTEKTYPHBIX HAYK;

JOKTOp OMOJIOTMYECKUX HAYK;

JIOKTOp BETEPUHAPHBIX HAYK;

JIOKTOpP BOCHHBIX HAYK;

JIOKTOp reorpadHuecKux HAyK;

JIOKTOP TEOJIOTO-MHHEPAJIOTHUECKUX HAYK;

JIOKTOP UCKYCCTBOBE/ICHUS,

JIOKTOP UCTOPHUYECKUX HAYK;

JIOKTOP KYJIbTYpPOJIOTHH;

JIOKTOP MEIUIIMHCKHUX HAaYK;

JIOKTOP MeJarorunyeckux HayK;

JIOKTOP MOJUTOJIOTUYECKUX HAYK;

JTOKTOP TICUXOJIOTHUYECKUX HAYK;

JIOKTOP CENIbCKOXO3SHCTBEHHBIX HAYK;

JIOKTOP COLUOJIOTHYECKHUX HAYK;

JTIOKTOP TEXHHUYECKUX HAYK;

JIOKTOp (hapMaIleBTHYSCKIX HAYK;

JIOKTOP (PU3UKO-MATEMATHYECKUX HAYK;

JIOKTOP (UIIOJOTHUECKHUX HAYK;

JIOKTOP (pUIOCOPCKUX HAYK;

JIOKTOP XUMHUYECKHUX HAYK;

JTIOKTOP YKOHOMHYECKUX HAYK;

JTIOKTOP IOPUIUYCCKUX HAYK;

KaHU/IaT ApXUTEKTYPHBIX HAYK;

KaHu/1aT OHOJIOTMYECKUX HAYK;

KaHIUIAT BETCPUHAPHBIX HAYK;

KaHIUJIAT BOCHHBIX HAYK;

KaHIUIAT reorpapuuecKux HayK;

KaHAUIAT FEOJIOTO-MUHEPATOTHICCKUX HAYK;

KaHIUJIAT UCKYCCTBOBCICHUS;

KaHIU/IaT UCTOPUYECKHUX HAYK;

KaHIUIAT KyJIbTYPOJIOTH;

KaHIUIaT MEIUIMHCKUX HAYK;

KaHIUaT MeJarOTHYECKUX HayK;

KaH/U/IaT OJUTOJIOTHIECKUX HAYK;

KaHJHUJIAT ICUXOJIOTHYECKUX HAYK;
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KaH/IU/IaT CeJIbCKOXO03SHCTBEHHBIX HAYK;
KaH/IU/IaT COLMOIOTUYECKUX HAYK;
KaHJUIAT TCXHUYECKHUX HAYK;

KaHAUIAT (PU3UKO-MAaTEMAaTUICCKUX HAYK;
KaHAuIAT (papManeBTHUCCKUX HAYK;
KaHAUIAT (QUITOOTUYCCKHUX HAYK;
KaHauaaT GUIocoPCKUX HAYK;
KaHINIaT XUMUYECKUX HAYK;

KaH/IU/IaT SKOHOMUYECKHX HAYK;
KaH/U/IaT IOPUIMIECKUX HAYK;

0e3 y4eHOM CTeTeHH .

2.2.3. U3BecTHBIe 10KTOpa Hayk benapycn
B 00J1aCTH pbI00X03iiCTBEHHBIX MCCeI0BAHUI

Areeu Baagumup
HOabsiHOBHY

(pox. B 1949 1.),

JIOKTOP
CEJIbCKOXO03SHICTBEHHBIX HAYK,
npodeccop, TUPEKTOP
WHucTHuTyTa pHIOHOTO
xo3siicTBa HarmonanpHOM
akajieMuu Hayk benapycu

Baiiuopos Baagumup
Myxrtaposuu (pox. B 1951 r.),
JIOKTOp OMOJIOTHIECKUX HaYK.
Tema goxropckoi
JuccepTalum:
CpaBHUTENBHBINA aHATTU3
PEeNPOAYKTHBHON SKOJIOTHH
THIPOOHOHTOB
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Buno6epr I'eopruii
Teopruesuu (1905-1987),
BBIIAIOIIHNCS THAPOOHOTIOT ¢
MHPOBBIM UMEHEM, TOKTOP
OHMOIIOTHYECKHX HAYK,
npocgeccop, WiCH-
koppecnonaent AH CCCP,
3aCITy’>KeHHBIN JIESITENb HAyKH
PC®DCP. Tema nokropckoi
Jnucceprauuu: buotuueckuii
OajaHC BellecTBa ¥ YHEPTHU
B 03epe

I'ankosckas IN'anuna
AdanacbeBHa

(pom. B 1938 1.),

JOKTOpP OMOJIOTHYIECKUX HayK,
mpocgeccop. Tema goKTOpCKOH
JFiccepTaIi: DKOJIO0To-
(u3nomornuecKue
3aKOHOMEPHOCTH
(YHKIIMOHMPOBAaHUS
TIOMYJISIIUH TUITAHKTOHHBIX
KOJIOBPATOK

Kyxos IIpoxop UBaHoBnY
(1915-2003), BeIgatOIIHIACS
0EIOPYCCKUIT HXTHOJIOT,
JIOKTOp OMOJIOTHYECKUX HaYK,
mpoceccop.

Tema noxTOpcKOi
JICCePTAIIH:

Pr16561 Benmopyccun



Kykosa TaTbaHa
BacuabeBHa

(pon. B 1953 1.),

JIOKTOp OMOJIOTHYECKUX HaYK.
Tema moxTOpCcKOM
nuccepranuu: [Totokn
tdocdopa u a3oTa B
MOTPAaHUYHOM CJIO€ «JIHO —
BOJIa» U UX POJIb B
(HYHKIIMOHUPOBaHUM
MOJIMMUKTUYECKUX 03€P

Kamiok JInnmust
BacuaseBHa (pox. B 1937 1.),
JIOKTOp OMOJIOTHYECKUX HAYK,
npodeccop.

Tema moxTOpCcKOM
JFICCepTAIUH:
3aKOHOMEPHOCTH
(hYHKIIMOHUPOBAHUS
300IUIAHKTOHHOTO COOOIIECTBA
9KOCUCTEM PHIOOBOIHBIX
MPYI0B

KaparaeB Anexcanap
IOpseBuu (pox. B 1954 1.),
JOKTOP OMOJIOTMYIECKUX HAYK,
mpocgeccop. Tema goKTOpCKOM
muccepramun: CTpykTypa

1 QYHKIIMOHUPOBAHUE
COOOIIECTB IOHHBIX U
NIepUPHUTOHHBIX
0€CrI03BOHOYHBIX BOI0OEMOB-
OXJIaJUTeNeH
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KozioB Asexcanap
HNBanoBu4

(pox. B 1947 1.), nokrop
CeJbCKOXO035UCTBEHHBIX HAYK,
noueHt. Tema TOKTOPCKOI
nucceprauuu: opmupoBaHue
MIPOAYKTUBHOCTH MIPYIOBBIX
9KOCHCTEM IIPH PA3TUIHBIX
METOAAaX WHTCHCU(UKAIIH

Ko3iaosa Tamapa
BacuabeBHa

(pox. B 1946 1.), nokrop
CEJIbCKOXO03SIIICTBEHHBIX HAYK,
noueHT. Tema JOKTOpCKOM
nucceprauuu: buonoro-
TEXHOJIOTHYECKHE OCHOBBI
(hopmupoBaHUs
(uTOTIIAHKTOHA TS
WHTCHCHUBHOTO MIPOM3BOJCTBA
PpHIOOTIPOIYKIIMH

Konunu Bukrop
BaagumupoBu4

(pon. B 1941 r.), nokTop
CEITbCKOXO03SIICTBEHHBIX HAYK,
npodeccop. Tema TOKTOPCKOM
JIUCCepTaluu:
WuTeHcudukanus
pridoBozcTBa Benapycu

Ha OCHOBE MOJUKYJIbTYPbI
PACTHUTEIILHOSTHBIX PBIO
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Koxnenko Cepapum
Bacuiabeuy (1914-1977),
JIOKTOp OMOJIOTHYECKUX HaYK,
mpocdeccop. Tema ToOKTOpCKOM
muccepraun: bronorndeckne
0COOEHHOCTH €BPOIIEHCKOTr0
YTpsI ¥ IEPCIIEKTHUBEI €r0
PBIOOXO03SIHCTBEHHOTO
HCIOJIb30BAaHUSA

KyJuemr Bukrop ®enopouy
(poxn. B 1952 r.), noktop
OMONIOrMIECKNX HAyK, TOIEHT.
Tema 1oxTOpcKoi
Jquccepranuu: buonoruueckue
OCHOBBI TEIMJIOBOIHON
AKBaKYJIbTYPbI POMBICIOBBIX
pakooOpa3HbIX

MuxeeBa Tamapa
MuxaiijoBHa

(pox. B 1938 r.), BELIAIOIIMNACS
GemopyccKuii THAPOOHOIIOT,
JOKTOP OMOJIOTHYIECKUX HAYK,
mpocgeccop, TIaBHBIN HAyYHBIH
COTpYIHUK. Tema T0KTOpCKOU
muccepranun: CTpykTypa

¥ GYHKINOHUPOBAHHE
(uUTOIITAHKTOHA IPU
9BTPO(UPOBAHIH BOJ
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Ocranensi AjnekcaHap
MMasaosuy (1939-2012),
BBIJIAIOIIUICS OCIOpYCCKHU
TUIIPOOHOIIOT, TOKTOP
OHMOJIOTUYECKHX HaYK,
npocdeccop, WieH-
xoppecnonneHT HAH
benapycu. Tema nokTopckoit
muccepranun: CecToH
JIETPUT KaK CTPYKTYPHEIE U
(hyHKIMOHATHHEBIE
KOMIIOHEHTHI BOIHBIX
9KOCUCTEM

Ileryxos Baagumup
BopucoBuu (pox. B 1951 1.),
JOKTOp OMOJIOTMYECKUX HAYK.
Tema gokTopckoi
quccepranuu: [IpecHoBoiHBIC
yrpu Anguillidae:
PENpPOAYKTHBHAS OHOIOTHS

U aKBaKyJIbTypa

Cemenuenko Burammii
MaBaoBuy (poxa. B 1951 1.),
BBIIAIOIIANCS OeT0PYCCKUiA
THIIPOOHOIIOT, TOKTOP
OHMOIIOTHYECKHX HAYK,
mpoceccop, IeH-
koppecrnoaneHnT HAH
benapycu. Tema nokTopckoit
JICCEPTALIIH:
3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS
BETBHCTOYCHIX PaKOOOPa3HBIX
NPY pa3INyHbIX
TEeMIEPaTYPHBIX H
TPOUIECKUX YCIOBHUAX
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Cymiens Jleonupa
Muxaiinosuy (1929-2015),
BBIIAOIIHMIACS OCTIOPYCCKUIA
THAPOOHOIIOT, JOKTOP
OMOJIOrMYecKnX Hayk,
mpocgeccop, akagemuk HAH
benapycu u PAH,
3aCITy’KeHHBIN JIeSITeNb HAyKH
BCCP. Tema moxTopcKoit
JIICCEPTALIUH:
KonunuectBeHnHble
3aKOHOMEPHOCTH
MeTabomu3Ma u
TpaHc(opMaInuK BEIECTBA U
SHEPTUH PaKOOOPa3HBIMHU

Tapa3seBu4 Enena
BacuabeBHa, TOKTOp
CEJTbCKOXO035IICTBEHHBIX HAyK,
JoueHT. Tema TOKTOpCKOM
mucceprarun: Cucrema
CEIIEKIIMOHHO-TEeHETHYCCKUX
METOJO0B BBEIBEIACHHUS

M MCITOJIb30BaHMS
0eopyCCKUX MOPOJ Kapna



MManaxk Muxauj
BaagumupoBu4
(1941-2021), noxtop
CEJIbCKOXO03SHCTBEHHBIX HAYK,
mpoceccop. [Toarorosmi AByx
0EIOPYCCKUX JOKTOPOB HAYK
B 00J1aCTH PHIOOBOJICTBA U
aKkBakKyJIbTypsl. OuH U3
WHUIIMATOPOB OTKPBITUS
CIIEIUAIBHOCTH T10
prI60BOICTBY B bemopycckoit
rocyAapCTBEHHOM
CeIbCKOX03IMCTBEHHOM
akanemuu. ChopMupoBai

u OBLJT MpezcenaTeeM
JIOKTOPCKOTO COBETA T10
3aMIUTe TUCCEePTALIUMA, B TOM
YHUCJIC TI0 CIICIHAIBHOCTH
«PBIOHOE X035HCTBO U
AKBaKyJIbTypa»

2.3. OTpaciu HayKu

OTpaciy HayKH, 110 KOTOPBIM HPUCYKIAIOTCS y4eHbIE CTETICHN:
01.00.00 — pusuKO-MaTEeMaTHUYECKUEC HAYKH;
02.00.00 — xuMuvecKue HAyKH;

03.00.00 — 6uonoruveckue HayKu;

05.00.00 — TexHHYECKHE HAYKH;

06.00.00 — cenbckoX035HCTBEHHBIC HAYKH;
07.00.00 — ucropudeckue HayKu;

08.00.00 — sxoHOMIUYECKHE HAYKH;

09.00.00 — dpunocodckue Hayku;

10.00.00 — ¢unmonoruyeckue HAyKH,
12.00.00 - ropuandeckue HAyKH,

13.00.00 — nexgarornueckie HayKH;
14.00.00 — mequIMHCKHE HAYKH;

15.00.00 — papmareBTHYCCKHE HAYKH;
16.00.00 — BerepuHapHbIe HAYKH,

17.00.00 — uckyccTBOBEICHHE;
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18.00.00 — apxuTekTypa;

19.00.00 — ncuxosoru4ecKkue HayKH;

20.00.00 — BocHHBIC HAYKH;

22.00.00 — conmosnoruyeckre HayKu,;

23.00.00 — nonuTHYecKne HAYKH;

24.00.00 — xynbTyposorus;

25.00.00 — Hayxwu o 3emue.

B 0CHOBHOM PBIOOXO03SHCTBEHHBIC HCCIICAOBAHMS BBIMOJIHAIOTCS B paM-
Kax OMOJIOTMYECKHUX M CelIbCKOXO3SMCTBEHHBIX HAYK, PEXKE — B pamMKax
BETCPUHAPHBIX, TCXHUUCCKUX, IKOHOMHICCKHX HAYK.

K 6uonoeuueckum Hayxam OTHOCATCS CIEIYIONINE CIICIIHATBHOCTH:

03.00.01 — paguoGwonorws;

03.00.02 — 6uo¢usmka,

03.00.04 — 6unoxumus;

03.00.05 — 6oranuka;

03.00.06 — Bupycomnorus,;

03.00.07 — muxpobuosorus,;

03.00.08 — 30050THS;

03.00.09 — sHTOMOIIOTHS,

03.00.10 — uxTHOMOrHS;

03.00.12 — ¢uzmonmorust © OHOXUMHUSI PACTECHHIH;

03.00.13 — ¢puzuomorus;

03.00.14 — anrpomnonorus;

03.00.15 — reneTHka;

03.00.16 — sxomorus;

03.00.18 — rugpobuonorus,;

03.00.19 — napasurosorus;

03.00.23 — GMOTEXHOIOTHS;

03.00.24 — mukonorus;

03.00.25 — rucronorus U KjieTo4Hass OMoJIorus;

03.00.26 — MonekymsipHas TCHETHKA,

03.00.27 — mouBoBeCHUE, C.-X.;

03.02.14 — 6uonorn4eckue pecypesl;

03.03.05 — 6uonorust pa3zBUTHs, SMOPUOIIOTHSL.

K cenvckoxossaiicmeenHbiM HAYKaM OTHOCATCS CICIYIOIINE CICIHAIb-
HOCTH:

06.01.01 — oOwuee 3emuienenue;

06.01.02 — menuopariysi, peKyJIbTHBALKSA K OXPaHa 3€MEJIb;

06.01.03 — arponiouBoBeieHUE, arpoPH3NKa,;
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06.01.04 — arpoxumus;

06.01.05 — cenexiust 1 CEMEHOBOJICTBO;

06.01.06 — oBOIIEBOACTBO;

06.01.07 — 3amura pacTeHul;

06.01.09 — pacTeHneBoCTBO;

06.01.10 — m1o10BOACTBO;

06.01.11 — 3amuTa pacreHui, O1our.;

06.01.12 — xopMOTIPOHU3BOACTBO H JIyTOBOJCTBO;

06.02.01 — ngmarsocTmka OOJE3HEH M Tepamus XUBOTHBIX, HATOJIOTHS,
OHKOJIOTHSI U MOP(OJIOTHSI KHUBOTHBIX, BET.;

06.02.02 - BerepuHapHas MHKPOOWOJOTHS, BHPYCOJOTHS, OIH-
300TOJIOTHSI, MUKOJIOT'HSI C MUKOTOKCHKOJIOT M€l 1 MIMMYHOJIOTHSI, BET.;

06.02.03 — BeTepuHapHasi (hapMaKoJIOT st C TOKCUKOJIOTHEH, BET.;

06.02.04 — BerepuHapHast XUPYPTHUs, BET.,

06.02.05 — BeTepuHapHasi CAaHUTAPHS, KOJIOTHS, 300TUTHEHA U BETCPH-
HapHO-CaHUTApHAs SKCIICPTH3A,

06.02.05 — BeTepuHapHast CaHUTAPHS, KOJIOTHS, 300TUTHECHA U BETCPH-
HApHO-CaHUTApHAs YKCIIEPTH3a, BET.;

06.02.06 — BerepuHapHOE aKyLIEPCTBO M OHMOTEXHUKA PENPOAYKIIHU
’KUBOTHBIX, BET.;

06.02.07 — pa3BeneHue, CENMEKIUS U TCHETHKA CEIbCKOXO3SHCTBEHHBIX
JKUBOTHBIX;

06.02.08 — kopMIiIeHHE CETBCKOX03IHCTBCHHBIX )KUBOTHBIX;

06.02.09 — 3BepoBOACTBO U OXOTOBEJICHHE;

06.02.10 — yacTHas 300TEXHHUS, TEXHOJOTHSI MPOU3BOJCTBA MPOAYKTOB
JKMBOTHOBO/ICTBA,

06.03.01 — necHbIC KyITBTYPEI, CEIEKIU, CEMECHOBOICTBO;

06.03.02 — nmecoBeneHue, JECOBOJCTBO, JICCOYCTPOHCTBO U JICCHAS TaK-
carus,

06.03.03 — arponecomenuopanusi, 3alIMTHOE JIECOPA3BEACHUE U O3elie-
HEHHE HACEJICHHBIX ITYHKTOB, JICCHBIC MTOKaphl U 00pb0a ¢ HUMH,

06.04.01 — pr1OHOE XO3SHMCTBO U aKBAKYJIBTYPA.

B Benapycu, kak npaBmio, COMCKATENIN YYSHBIX CTEIICHEH, IPOBOISIIIEC
PBIOOXO3AUCTBCHHBIC UCCICIOBAHMS, TUIIYT AUCCEPTAIIMOHHBIC PabOTHI IO
CICIHATBHOCTSAM: MXTHOJIOTHS, THAPOOHOIOTHS, OHOJIOTHIECKHE PECYPCHI,
PBIOHOE XO3SMCTBO U aKBaKy/IbTypa. OMHAKO 3TO SIBJISCTCS YCIOBHBIM pa3-
JISICHUEM, HEPEIKO TUCCEPTAMOHHBIC PAOOTHI MO PHIOOXO3HCTBCHHBIM
HCCIIEIOBAHUAM 3alUIIAIOTCS 0 CHEMATLHOCTIM: OMOXMMUS; 300IIOTHS;
(U3HOJIOT YIS, TEHETHKA;, SKOJIOTHS; pa3BEACHUE, CCIICKIUS, TEHETHKA M BOC-
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IIPOU3BOACTBO CEIIbCKOXO3SIHCTBEHHBIX JKUBOTHBIX; KOPMJICHHUC CCIIBCKOXO-
3MUCTBEHHBIX KUBOTHBIX M TEXHOJIOTHS KOPMOB, JaCcTHasA 300TCXHUA, TCX-
HOJIOTHSA MPOU3BOJACTBA MPOAYKTOB JXMBOTHOBOACTBA M IO JAPYTruM CHCLU-
AJIBHOCTAM, B TOM YHCJIC B paMKaX BETCPUHAPHBIX, TCXHUYCCKUX U SKOHO-
MHUYECKHX HAYK.

2.3.1. UxTHog0rns

HxTnosorus — obiacth HayKH, 3aHIMAIOIIAsICsl MCCIeIOBaHUEM MOpQo-
JIOTHH, CUCTEMATHKH, (PU3UOJIOTUH, OMOJIOTUH U 3KOJIOTUHU PBIO U pa3paboT-
KOI Hay4HBIX OCHOB IO OXpaHe, BOCIPOU3BOJCTBY M PallMOHAILHOMY HC-
MOJIB30BAHHUIO PHIOHBIX PECYPCOB.

OOnacty uccie0BaHuil:

1. Teopernyeckue MpoOIEMbl DBONIOLMH, CUCTEMATUKU M reorpaduu
pHIO.

2. Teopernueckre U Hay4YHO-METOAMYECKUE MPOOIeMbl OHMOIOTUH, aHa-
TOMUH U (U3HOIIOTHH PHIO.

3. IIpoGIieMBI SKOJIOTUH, STOJIOTHH U JUHAMHUKH TIOITYJISIUIA PBIO.

4. TeopeTHYeCcKUe U MPUKIAIHBIE TPOOIEMBbI BOCIIPOU3BOACTBA PHIOHBIX
PECYpPCOB U PHIOHOTO XO3sICTBA.

5. PeIOHEII TpOMBICEN U OXpaHa PEIOHBIX PECYPCOB.

2.3.2. T'ugpoduoorus

T'unpoOuonorust — Hayka, H3yJaromas OHOJOTHYECKHE MPOIECChI, MPo-
HCXOIAIINE B BOJHBIX JKOCHCTEMaX, B3aMMOJCHCTBHE THAPOOHOHTOB CO
cpenol, ux posib B (QYHKIIMOHUPOBAHUH BOJHBIX 9KOCHCTEM €CTECTBEHHOTO
W HCKYCCTBEHHOT'O TPOMCXOXKIEHHUS, B IMpolleccax TpaHchopMaluu Belie-
CTBAa M DJHEPTHUH, CAMOOYUIICHHUA H BBTpO(i)I/IpOBaHI/Iﬂ BHYTPEHHHUX BOM,
MoOpeil U OKeaHOB, OMOJIOTHIO M SKOJIOTHIO THAPOOHMOHTOB PAa3JIMYHBIX TaK-
COHOB U UX XO3HCTBEHHOE UCTIOIb30BaHUE.

Ob6nacTy UcceT0BaHU]:

1. ®aynncruka. Bunosoii cocras, enernueckas U Mopdoioruueckas
CTPYKTypa TAKCOHOB.

2. ®dnopucruka. BumoBoil cocraB, cTpykTypa cooOuiecTB (UTOILIaHK-
TOHa, nepu(UTOHA 1 BBICIIEH BOAHOW paCTUTEIBHOCTH.

3. Boxnast MmukpoOuosnorust ¥ BUpycosiorus. MUKpOOpraHU3Mbl BOJHBIX
9KOCHCTEM, TAKCOHOMHUYECKasl IPUHAIIICKHOCTD, IHHAMHKA YUCICHHOCTH U
turnoyiorus. CaHuTapHasi THAPOOHOIIOTHSI.
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4. Dxonorus nomyssiuuii U coodmiecTs. B3anMocBs3b rHApOOHOHTOB CO
cpenoil oOuTaHus, 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUSI, IIPOCTPAHCTBEH-
HOTO U BPEMEHHOIO PACHpEeNeNeHHs BOAHBIX OPraHU3MOB, UCCIEIOBaHME
CYKLIECCHOHHBIX TPOIIECCOB B BOAHBIX 9KOCUCTEMAX PA3IMYHOTO THIIA.

5. @dusmnonorus u OuodHepreTHka TuApoOHoHTOB. Ilpomecch pocra,
pa3BUTHSL, MUTAHUA, JIBIXaHWSA, PA3MHOKEHUS U SHEPreTHYecKoro OamaHca
BOJIHBIX J)KUBOTHBIX M UX CBA3b C (paKTOpaMu Cpepl.

6. IIpoayKIMOHHBIE TPOLECCHl B BOJHBIX dKOocHcTeMax. IlepBuynas u
BTOPHYHAS TPOIYKIHS, B3BEHIEHHOE BELIECTBO, MEPHUMUTOH, NECTPYKIUS
OpraHUYecKoro BellecTBa, 3)(HEeKTUBHOCTD YTHIN3AIMU U IIOTOK JHEPTHHU B
MOMYJIANUX, COOOIIECTBAaX U TPOPHUECKUX LIETISX.

7. AkBakynpTypa (BOZOPOCHIH, OECIIO3BOHOYHBIE M IO3BOHOYHBIC KHU-
BOTHbIC). Pa3paboTka NPUHIUIIOB 1 METO/IOB BEICHUS, NTOUCK M M3ydCHHE
MEPCHIEKTUBHBIX O0BEKTOB TS KYJIbTHBUPOBAHMUS.

8. bronHANKaIMs TOBEPXHOCTHBIX BOJI.

2.3.3. Buosiornyeckue pecypchl

Buonornueckue pecypcbl — 00nacte OMOIOrMYECKON HayKH, 3aHUMAIO-
mIasics n3y9eHueM O0OBEKTOB PACTHTENBHOTO W KUBOTHOTO MTPOUCXOKACHUS
B BOJHBIX U HAa3€MHBIX SKOCHCTEMaX, SBISIOIIMUXCA HE3aMEHUMBIMU 3BEHb-
SIMHA TPO(UIECKUX IIeTIeH ITHX HKOCHUCTEM, OIPEACTAIOMNX HX YCTOHIUBOE
CYIIECTBOBaHNE U PAa3BUTHE, a TAK)KE UCIIOJIB3YEMBIX B PA3IMYHBIX cepax
XO3AWCTBEHHOM AESATEIHHOCTH ISl IPSIMOTO MIIM KOCBEHHOT'O TIOTPEOICHHS.

O0J1acTH UCCIIEI0BAHUM:

1. BunoBoii cocTaB, YUCICHHOCTH MOIMYJISIIIMA PECYPCHBIX BUJOB pacTe-
HUH 1 )KUBOTHBIX 1 MECT UX €CTCCTBEHHOTO OOUTAHUS.

2. JIlnHamuka (Ce30HHAsl, MHOTOJICTHSISI) COCTOSIHUSI, PAa3BUTHSI U TEMIIOB
BOCTIPOM3BOCTBA M AUMHUHALINH TOMYJIIIUNA PeCypCHBIX BUIOB.

3. Pacder mpogyKTUBHOCTH, BEIMYHH H CPOKOB U3BIATHA, 00CCICUNBa-
IOIINX YCTOWYMBOE CYIIECTBOBAHHE M Pa3BUTHE MOMYJALUI pPECypCHBIX
BH/JIOB.

4. O60CcHOBaHME BBIJICJICHUS TEPPUTOPUN M BUAOB, HAXOMSIIUXCS IOM
YTPO30#i CyIIeCTBOBAHMSA, C IETBI0 UX COXpaHEHWs, 0OecreueHus BOCCTa-
HOBJICHHS U TIOCJICAYIOIIETO UCTIOIBb30BaHUS.

5. Pa3zpaboTka mpakTHUECKUX MEPONPHUSATHHA U PETIAMEHTOB MO IepIKa-
HUS yCTOWYHBOTO Pa3BUTHA U SKCIUTyaTallMU PECYpPCHBIX BHJIOB Ha OMpee-
JIEHHBIX TEPPUTOPUSIX.

6. IHTpOayKIMS U PEMHTPOAYKIMS XO3SHCTBEHHO LIEHHBIX BHJOB pac-
TEHUH ¥ JKUBOTHBIX, pa3paboTKa perJaMeHTOB MHTPOAYKIUH B MPOCTPaH-
CTBEHHOM U BPEMEHHOM aclleKTaX, KyJbTUBHPOBaHUE.
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7. Pacuer HKOJIOTMYECKHX PHCKOB Ul CYILECTBOBAHHS COOOIIECTB pe-
CYPCHBIX BHJIOB JKMBOTHBIX U PAaCTCHHH Ha TEPPUTOPHUSIX UX OOMTaHUS IPU
IUITAHUPOBAHUH XO03HCTBEHHBIX MEPOIIPHUSATHH.

8. Pa3paborka Omonoruueckux OOOCHOBaHMH sl GOPMYJIMPOBAHUS U
NPUHSTHUS 3aKOHOAATEIbHBIX aKTOB MO OXpaHe U pallMOHAILHOMY HCIOJb-
30BaHHUIO PECYPCHBIX BUIIOB.

2.3.4. PpiOHOe X0351liCTBO ¥ aKBaKYJbTYpa

Pri0HOE X035HCTBO M aKBaKyJIbTypa — 00J1aCTh HayKH, KOTOpask H3ydaeT
OHMOIIOTHYECKHE W XO3SMCTBEHHBIE OCOOEHHOCTH THAPOOHOHTOB C IIEJHIO
3¢ (GEeKTHBHOTO HCIIONB30BAHMUSA WX IS TPOHU3BOACTBA MPOJYKTOB KHBOT-
HOBOJICTBA; pa3palaThiBaeT METOJbl BOCHPOU3BOJCTBA, BBIPALIMBAHUS WU
coJiepkaHusl PO M BOJAHBIX OECIIO3BOHOYHBIX, @ TaKXKE MPOTPECCHBHBIE
TEXHOJIOTUH ITPOU3BO/ICTBA NMPOIYKTOB PIOOBOACTBA U AKBAKYJIbTYPHI.

O0JacTy Ucciea0BaHuil:

1. buonorudeckue u X03sHCTBEHHBIE OCOOCHHOCTH T'MJIPOOMOHTOB HpPHU
Pa3IMYHBIX YCJIOBHSIX MX BBIPAIIMBAHHUS M COJEPXKAHUA; OCOOCHHOCTH U
3aKOHOMEPHOCTH Pa3BUTHS U (POPMUPOBAHHS MPOTYKTHBHEIX Ka4eCTB 00b-
€KTOB PHIOHOTO XO3SICTBA M aKBAKYIBTYPHI B YCIOBHUIX PAa3IMYHBIX TEXHO-
JIOTUH.

2. HoBble BHIBI THAPOOMOHTOB B CEIHCKOXO3SHCTBEHHOM MPOM3BOI-
CTBE; WX CO3JaHHC W CPABHUTEIHHOC HCITBITAHHE MPHUMEHUTEIBHO K pa3-
JUYHBIM YCIOBUSAM HX HCIOJH30BAHUS.

3. MeToapl KOMIUIEKCHOW OILICHKHW W PaHHEW NUarHOCTHUKH TPOJYKTHB-
HBIX KadeCTB OOBEKTOB PHIOHOTO XO3SHCTBA M aKBAKYJBTYPHI; TIOBBIIICHHE
MPOAYKTUBHBIX M BOCIIPOM3BOAMTENBHBIX KadeCTB THAPOOHOHTOB; IOBBI-
IICHHE Ka4ecTBa MPOIAYKIINH.

4, Metonbl 1 crmiocoObl TMOBBIMIEHUSI OHOTPOTYKTHBHOCTH BOJOEMOB,
MpeHa3HAYCHHBIX JIJIS BRIPAIIMBAHUS THAPOOHOHTOB.

5. YcoBepuIeHCTBOBaHUE CYIIECTBYIOIIUX M pa3paboTKa HOBBIX METO-
JIOB, CIIOCOOOB, TEXHOJOTWYECKHX IPHEMOB, NMPHOOPOB M KOHCTPYKIUM,
TIO3BOJISIIOINUX TOBBICHTH A(P(PEKTUBHOCTH IOJMYYEHHs, BBIPAIIMBAHUS WU
9KCIUTyaTallid MOJIOJY, TOBAPHOW MPOAYKIMHM U NMPOU3BOAMUTENEH THUAPO-
OHMOHTOB.

6. PazpaboTka pecypcocOeperaronmx TEXHOJOTHH BEICHHUS aKBaKyJIb-
TYpBI.

7. UcnbiTanne U peIOOBOIHO-TEXHOJOTHYECKAs! OIIEHKAa CHCTEM M KOH-
CTPYKLIMH 000pyIOBaHUsI ISl pHIOHOTO XO3SICTBA M AKBAKYJILTYPHI.
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2.4. YueHoe 3Banue

VYueHoe 3BaHHE — CTYNEHb KBAIM()UKAIMOHHONW CHUCTEMBI B BbICHIEH
HOIKOJ€ M HayKe, MO3BOJSIOIIEH paHXKHUPOBAaTh HAYYHBIX U HAYy4HO-
[EJarornyeckKux COTPYAHHUKOB Ha OTACJIBHBIX 3Talax akageMHUYecKOil Ka-
PBEpHL.

Yuensle 3Banus B benapycu. B nacrosiee Bpems B benapycu npu-
CBaMBAIOTCS [[BA OCHOBHBIX YYEHBIX 3BaHUS: JOLEHT M mpodeccop. IDTn
3BaHUS NPHCBAMBAIOTCS IO ONpENENIEHHBIM cenuaabHoCTsIM. CiioBa «J10-
LEHT» U «IIpodeccopy» MPH ITOM SIBISIOTCS OOIIECIPUHATHIMU COKpPAILCHHSI-
MU IIOJTHOTO HAaUMEHOBAHMs 3BaHUM, YKa3bIBaIOIIMX Ha cdepy AesiTenbHo-
ctu: «aoueHT (nmpodeccop) Mo TaKoH-To crenuanbHOCTHy. [Ipodne TUTYIIbI
W TIOHATHS, OTHOCSIIHECS K 3aHATHIM B HaydHO-00pa3oBaTeNbHOU cdepe
numaM, (HarmpuMmep, JOKTOp HayK, WIEH-KOPPECTIOHACHT, HAYIHBIH COTPYA-
HUK, aCCUCTEHT) YUCHBIMH 3BAaHUAMH HE SBISIOTCS.

VYyeHsle 3BaHUs NpUCBaMBaeT BpIciiasg aTTecTalMOHHAsT KOMHUCCHSL.
3BaHKe JOICHTA MOTYYaroT, KaK MPaBUIIO, KAaHIUAATHL, a 3BaHUE Tpodecco-
pa — TOJIBKO JOKTOpa HayK. 3BaHME BCETAa MPHUCBAUBAECTCSA MOXHU3HEHHO U
COXpaHseTcs 3a ero obiamaTeleM IpPU CMEHE JODKHOCTH, MecTa paboTHI,
MocJIe YX0/a Ha MEHCHIO.

He cnemyer cmemmBaTh y4eHble 3BaHUs JAOLIEHTa W Tpodeccopa ¢
JOJDKHOCTAMH B By3aX, MMEIOIIMMH aHAJIOTHYHBIE HAWMEHOBAHMUS.
JIyist BCTYIUTEHUS. B 3TH — M Jaxe Oojee BBICOKHE, TaKWe KaK JCKaH WA
MIPOPEKTOP, — JIOJDKHOCTU HAJIMYMsI 3BaHUS 4acTo He Tpebyetcs. OOBIYHO
y4eHOe 3BaHHe NPHCBANBACTCS YK€ IOCIE ONpEIesIeHHOIO BpeMeHH pabo-
Tbl B COOTBETCTBYIOIIEH NOKHOCTU W MPH BBIIIOJHEHUHU Psia IPYrUX He-
00xoauMeIX ycnoBui. Hampumep, TOKTOp HayK, MMEIOIINNA yYeHOE 3BaHHE
JIOLIEHTA, MOJKET 3aHATh TOJDKHOCTB Ipodeccopa, a 3aTeM depe3 HECKOIbKO
JeT OBITh BEIIBUHYT Ha 3BaHHE «IIPOBECCopy.

[Tpeamer paboOTHI IPH 3TOM JI0JDKEH COOTBETCTBOBATH PO MIIIO, IO KO-
TOPOMY OBIJIO TIOTY9EHO 3BaHHUE.

IIpaBuna npucBOeHMs YYEHBIX 3BaHMUI B Pa3HBIX CTPaHaX PA3JIUUHBI U
4acTO OCHOBAaHbI HAa HALIMOHAIBHBIX TPAAULHUAX, XOTS MPEeINPUHUMAIOTCS
mary K yaupukanu. B ormuane ot benapycu u crpan 6piBmero CCCP, B
OOJIBIIMHCTBE TOCYIAPCTB OTCYTCTBYET BHIPAKEHHOE PasrpaHUYEHUE OJIHO-
UMEHHBIX JOJKHOCTEH U 3BaHHM: HallpUMep, IPUEM COTPYAHUKA Ha JTOJIK-
HOCTB TIpodeccopa B y4eOHOM 3aBEJCHHH OJHOBPEMEHHO O3HAYACT IOJTY-
yeHne TUTyJda npodeccopa. ObmmM sBisgercs: ctporoe anddepeHupona-
HHE CTEIIeHel 0T 3BaHMi — y4eHast CTEeNeHb JJOKYMEHTHPYET KBAIN(PHUKALIIIO
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COTPYAHHKA, a 3BaHHE OTPaKAET €ro COOTBETCTBUE KOHKPETHON Hay4dHO-
MeIaroruYecKoil JOKHOCTH.

HaumeHoBaHMs 3BaHMII BO MHOTHX CTpPaHaX MOBTOPSIOT IPHHSTHIC B
Benapycu TepMHHBI «IOIEHT» U «Ipodeccop» ¢ pa3InIHbIMU ONPE/IeICHH-
SIMM: 3aCIYXKEHHBIH, IOJHBIA, OpAWHAPHBIM, ACCOUMUPOBAHHBIA M T. II.
B psane crpaH y4yeHBIMH 3BaHUSIMH TaKXKe CUHTAIOTCS acCUCTEHT, JIEKTOP,
nocTaok. Ilpu 3TtoMm accormupoBaHHbIi Tpodeccop (associate professor)
MPUMEPHO COOTBETCTBYET OEIOPYCCKOMY AOICHTY, a aCCUCTEHT-TIpodeccop
(assistant professor) — npocTo HayYHOMY COTPYIHHKY O3 3BaHHs.

Ilepeuensv cneyuanvrocmetl, no KOMOPHIM NPUCBAUBAIOMCS YYEHbIE 364~
Hus 8 Pecnyonuxe Benapyces.

Pa3gen |. EcrecTBeHHbIE HAYKH.

. Maremaruxa.

. MexaHuka.

. AcTpoHOMUS.

. ®usuka.

Xumus.

. OU3UKO-XUMHUYECKAsT OUOTOTHSL.
. O6uias 6uomnorus.

. ®usuosnorus.

Pa3gen |l. Texnuueckne HAyKH.

9. MalMHOCTPOCHUE U MAIIMHOBEICHHUE.

10. Duepretuka.

11. DaeKTpoTeXHUKA.

12. TIpubopocTpoeHne U METPOJIOTHSL.

13. PaanoTexHHUKA U CBSI3b.

14. Nadopmatrka u BEIYUCITUTCIHHAS TCXHUKA.

15. Mertamnyprus.

16. MatepuanoBe/eHue.

17. Texnosorus (1o OTpacisiM: XUMHYECKasi, IIPOJAOBOIbCTBEHHBIX MPO-
JIyKTOB, MaTe€puaioB U W3AEIUH TEKCTUILHOM U JIETKOW MPOMBIIUICHHOCTH,
JIECHOTO XO3SHCTBa, IEPEBONIEPEPaOOTKH U JepeBO0OPabOTKN).

18. ArponHKeHEpHBIE CHCTEMBI.

19. Tpancmopr.

20. CTpouTensCTBO.

21. ApxuTekrypa.

22. DIeKTPOHNUKA U HAHODJICKTPOHHUKA.

23. DKOJOTHS.

24. be30macHOCTD AEATENbHOCTH YeIOBEKa.

ONOUAWNPR
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Paznen I11. Ceibckoxo3siiicTBeHHbIE HAYKH.
25. ArpoHoMHSI.

26. Betepunapwus.

27. 300TEeXHUSL.

28. JlecoBenenue.

Paznen IV. 'ymanuTapHbie HAYKH.

29. JlokyMeHTaniCTHKa 1 OMOINOTEKOBEACHHE.
30. Ucropus.

31. Apxeonorus.

32. ®umocodus.

33. JluteparypoBencHHE.

34. SI3pIKo3HaHUE.

35. UckyccTBOBEICHHE.

36. HckyccTo.

37. Kynbryposorusi.

38. Typusm.

39. Ou3KynbTYpa U CIOPT.

Pa3gen V. ConnajibHO-3KOHOMUYeCKHe H 001eCTBeHHbIe HAYKH.
40. DKOHOMHKA.

41. TIpago.

42. Ilemaroruka.

43. Tlcuxomorus.

44, Coumnosorus.

45. TlonmuToNoTHA.

Pa3gen VI. MeguumuHcKkue HaAyKH.

46. KinuHnueckas MeJMIUHA.

47. IIpounakTudeckas MeIUIIHA.

48. MenuuuHcKas OUOJIOTHSL.

49. dapmarieBTHKA.

Pazgen VII. Hayku o 3emure.

50. T'eorpadust.

51. Teonorus.

52. Teone3ust 1 3eMIICyCTPOICTBO.

Pazgen VIII. Boennbie HayKH.

53. BoeHHOE HCKYCCTBO U BOGHHOE CTPOHTEIIBCTBO.
54. BoopykeHue u BOeHHas! TEXHUKA.

55. T'ocynapcTBeHHast 6€301MaCHOCTb.
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2.5. Opranm3zauun Benapycu, ocymecTBisiionie poi6oxo3siicTBeHHbIE
ucciaenopanns. HanuonansHas akanemus Hayk besnapycu

HauwnonanwsHas akanemus Hayk benapycu (HAH Benapycu) — Beicias
roCyJapCTBeHHass HayyHas opranusanus PecrmyOmuku benapyces, ocy-
LIECTBIISIONIAasl OPraHM3alMio, MPOBEJCHHE M KOOpAMHAauWio (yHAaMeH-
TAJIBHBIX U MPHUKIIAJHBIX HAYYHBIX MCCIICOBAHUH U Pa3pabOTOK MO pas3iud-
HBIM HAalpaBJICHUSIM €CTECTBEHHBIX, TEXHUYECKHX, I'YMaHUTapHbIX, COLH-
aJbHBIX HAYK U UCKYCCTB.

OCHOBHBIMH HAaYYHBIMH W HayYHO-OPTaHH3AIMOHHBIMH IT0JIpa3/IieIeHH-
ssmu HaunonanbHOM akanemuu Hayk benapycu siBisitorcs oTaeneHus: Aka-
JeMHd  HayK, KOTOpble OOBEAMHSIOT aKaJAeMHKOB ¥  UICHOB-
KOPPECTIOHJICHTOB AKaJeMHM HayK OJHON WM HECKOJbKHX obiacTeit
HayKH, KOOPAUHUPYIOT AESATEIBHOCTh HAYYHBIX M MHBIX OPTaHU3aIMNA COOT-
BETCTBYIOLIMX O0JIacTeil HAYKH, 3aKpEeIUICHHBIX 32 OTAeieHus MU [Ipe3uau-
ymoM HAH benapycu. OtneneHueM pyKOBOAMT aKaJIeMHK-CEKpeTapb, SB-
nstomuiicss wieHoMm llpesunuyma AkajgeMun HayK M Ha3HayaeMblid Ha
JOJDKHOCTH pemeHueM IIpesnanyma AxkageMun HayK.

Omoenenus HAH Benapycu:

OtaeneHue arpapHbIX HAayK;

Otnenenue OMOIOTHICCKUX HAYK;

OtaeneHue ryMaHUTapHBIX HAYK U UCKYCCTB,;

OtaeneHue METUIMHCKUX HAYK;

Otnenenue GU3NKH, MATEMATHKH U HHOOPMATHKH;

Otnenenne pU3NKO-TEXHIYECKUX HAYK,

OTzeneHne XUMHAH U HayK O 3eMiie.

B Otnenenun arpapHbIX HayK PHIOOXO3SHCTBEHHBIMU HCCIIEIOBAHUSIMHI
3aHMMAIOTCS B PECITyOJIMKAHCKOM JOYEpPHEM YHHUTApHOM MPEANPUSTHH
«VIHCTUTYT PBHIOHOTO XO3SIMCTBa» pecryOINKAaHCKOTO YHHTAPHOTO IIpea-
npusitust «HayuHo-npaktuueckuit neHtp HamumoHanbHONM akageMuu Hayk
Benapycn mo >XKMBOTHOBOJCTBY», KOTOpOE BKJIIOYaeT B ceOs ciexyromme
nabopamopuu u no30pazoeneHust.

e 1a00paTOpHs CENEKITUH U ITIEMEHHON padoTHI;

e J1abopaTopusl pa3BeICHNS U BRIPAIIMBAHUS IIEHHBIX BUIOB PHIO;

e j1abopaTopust KOpMOB;

e naboparopus 0oJie3Hel prIo;

o naboparopus rUAPOOHOIOTHN U Ka4eCTBa CPEJIbI;

e j;aboparopusi prIOOBOJCTBA M PHIOOJIOBCTBA B €CTECTBEHHBIX BOJOC-
Max;
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® OT/Ie)I MAPKETHUHTA U HAyYHO-TEXHHIECKOH HH(OpMALUH;

® CEJICKIIMOHHO-TIIIEMEHHON y4acToK «/300e1nHoy;

® X03pacyeTHbI PHIOOBOIHBIN yuacTok «Buieiikay.

B Oranenennn OMOJIOTMUECKUX HAYK PHIOOXO3SHCTBEHHBIMH HCCIIE/I0BA-
HUSIMH 3aHMMAIOTCSl B TOCY/IapPCTBEHHOM HAay4YHO-NIPOM3BOACTBEHHOM 00B-
eaunennn «HayuHo-npaktuueckuil nentp HanuonansHoM akajgeMuu Hayk
Benapycu mo 6uopecypcam» (1abopatopust TuapoOHoIOrHH, JadopaTopus
UXTHOJIOTHM) W B TOCYJapCTBEHHOM HAy4HOM YydpexaeHun «HHCTHTYT
TEHCTHKN ¥ LHUTONOTHUM» (J1a00paTopus MOJCIHPOBAHMS T€HETHYECKHX
TIPOIIECCOB).

PB160X035ICTBEHHBIMHI HCCIIEJOBAaHUAME 3aHUMAIOTCS B PSIIE BbICUUUX
yuebHwix 3a6edenuti benapycu:

Benopycckasi rocyaapcTBeHHas! CEbCKOXO3SHCTBEHHAs akajaeMusi (Ka-
(enpa UXTHONOTHH U PHIOOBOJICTBA, a TAKXKE Jpyrue Kadeapsl GpakyabTera
OMOTEXHOJIOTUH U aKBaKyJIbTYPBbI);

[Monecckmii rocynapcTBeHHbIH yHUBepcuTeT (Kadenpa TEXHOJIOTHH
aKBaKyIbTYypbI);

benopycckuii rocynapcTBeHHbIH yHuBepcuteT (Omonormueckuii a-
KyJbTeT: Kadenpa 30010rum, kadeapa oOImieil SKOJIOTHN 1 METOANKH TIpe-
NOJIaBaHUsl OWOJIOTMH, HAayYHO-HCCIIEA0BATENbCKas J1abopaTopusi T'HAPO-
9KOJIOTHH).

Kpome Toro, peiO0X03sIiCTBEHHBIC HCCIIEIOBAHHS MPOBOAATCS B psizie
npyrux By30B benapycu: ['pogHeHCKMiI rocyjapcTBEHHBIN arpapHblil yHU-
BepcuteT, BuTteOckas rocynapcTBeHHas akaJeMHsl BETEpUHApHON MeanIy-
Hbl, MO3BIpCKU TOCYyapCTBEHHBIN IEJarOrH4eCKUil YHUBEPCUTET UMEHU
. I1. IlamsixkuHa, a TakXKe Opyrue YHUBEPCUTETHI, 3aHUMAIOLIUECS MTOAT0-
TOBKOI OHOJIOTOB.
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3. IPABWJIA BEJIEHW S TEPBUYHOU AOKYMEHTAIINA
HAYYHbBIX UCCIIEJOBAHUU

K mepBuYHON HOKYMEHTAIlMM HAYYHBIX KCCIICAOBAHUIA OTHOCSTCS OpU-
THHAJIBI, 3aBEPCHHBIC KOMMMU JOKYMCHTOB WJIH CIICIUAILHO U3TOTOBJICHHBIC
UCTIOJIHUTEIIIMU TOKYMEHTBI, OTPaXKAIOIIUE MPOIECC UCCICIOBATEIbCKON
paboTHI ¥ MOATBEPKAAONIUE (PAKT ee MpoBeaAcHUs. [lepBUUHas JOKyMEHTa-
LHsl JOJDKHA B TIOJIHOW MEpe COJepiKaTh HEMOCPENCTBEHHBIC PE3yJbTaThl
HAY4YHBIX MCCIICAOBAHUI U APYyrue AaHHbIE, KOTOPbIC ObLIM BIIEPBbIC MOJY-
YeHBI B XO/I¢ BBIIIOJIHEHHUS padoT.

O6beM mHGOpPMAIUHU, KOTOPHIM MPUBOAUTCS B IMEPBUYHON JOKYMEHTa-
MM, OJDKEH OBbITh TAKUM, YTOOBI HE3aBHCHUMBIH 3KCIIEPT COOTBETCTBYIO-
mei KBadupuKamud TpH HEOOXOAWMOCTH OBbLI CIOCOOEH MPEICTaBUTH
MPOIETyPy UCCIICIOBAHMUS.

Bce naHHbIe, MpeACTaBICHHBIC B MEPBUYHOW JOKYMEHTAIIMHU, OJDKHEI
COOTBETCTBOBATh IEJIM U 3aJadyaM HKCCIICOBAHUS, METOJIUKAM, KOTOPBIC
ObUTM YTBEPXKICHBI B XOJ¢ IUIAHUPOBAHUS HAYYHO-UCCIICIOBATEIBCKON
paboThLI.

IHepsuunas ooxymenmayus, noomeepx’coarOwas Gakm npogeoenus
HAYYHBIX UCCTEO0BAHULL:

® ISl 9KCIEPHUMEHTAIbHBIX HCCIIEOBAHUIA: MPOTOKOJIBI IKCIIEPUMEH-
TaJBHBIX MCCIICJIOBAHUI HA PHIOAX M JAPYTHX BOIHBIX OMOJIOTHYECKUX 00B-
€KTax, KOTOpbIC JIOJDKHBI COZIEPKATh: ATy, MepevyeHb Phid W MX OOLIYIO
XapakTepucTuky (mmdp, BeC, MoJi, BO3PACT U Ip.), OMKUCAHHE MECTa IIPOBe-
JICHUS] ¥ BUJIa SKCIIEPUMEHTA, XapaKkTep IKCIEPUMEHTAILHOTO BO3/ICHCTBUS,
ONHCAHNE KOHTPOJBHBIX TPYII, a TAKKE OTMETKU O MPOBECIACHUHM MaJOWH-
Ba3UBHBIX M OIEPATHBHBIX BMEINATEIbCTB, PE3YJIbTAThl J1A00PATOPHBIX,
WHCTPYMCHTANBHBIX M JPYIHX BBIMOJHCHHBIX HCCIICOBAHUM, ATy U CIIO-
c00 BBIBOJIA PBIO M3 DKCMIEPUMEHTA; €CIIM TOTO TPeOyeT AU3aiiH hcciaenoBa-
HUSI, BCE XKUBOTHBIC JOJDKHBI OBITh IIPOHYMEPOBAHBI, @ IPOTOKOJIBI JOJKHBI
COJIepIKaTh PE3yJIbTAaThl €XKEAHEBHOTO HAOJIONCHUS 32 COCTOSIHUEM JKCIIe-
PUMCHTAIBHBIX JKUBOTHBIX;

® JIJIsl MHHOBALIMOHHBIX MCCJICIOBAaHHUN: JOKYMEHTAIBHBIC MOITBEPIKIC-
HUSI HAJTM4Ks Pa3pabOTaHHOTO MHCTPYMEHTApHs, KapTHHOK H300pETEHHI,
CHUHTE3UPOBAHHBIX MJIM XUMUYECKH BBIJICICHHBIX HOBBIX BEIECTB, JIEKap-
CTBEHHOI'O PACTHTENILHOIO ChIPbS U T. I1.; MPOTOKOJIBI CHHTE3a CIIOKHBIX
XUMHUYECKHX COCJAMHEHHUI U3 MPOCTHIX XMMHUYECKHUX BEILECTB MM XUMHYEC-
CKOTO BBIJICJICHNS] HOBBIX BEIECTB (C aTOif, MECTOM MPOBEICHUS, BHIOM
CUHTE32, BBIJICICHHBIM W IPUMCHEHHBIM 00OPYIOBAaHUEM, a TAKXKE C 3aIlH-
CSIMH O PE3yJIbTaTaX IKCIEPUMEHTAILHOTO CUHTE34, BBIJCTICHUS).
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Tlepsuunas doxymenmayus, noomeepicoaowas uo u MemoouKu npo-
B8E0CHHBIX HAYUHBIX UCCAEO08AHUIL:

® 3aBEpPECHHBIC IOJIHMCHI0 HENOCPEACTBEHHOTO WCIIOJIHUTEINS M HOJIIIH-
CBIO 3aBEJYIOIIEr0 COOTBETCTBYIOIIEH J1a00paTOPUH YHUBEPCUTETA PE3YJlb-
TaThl BBIMOJHEHHBIX B YHHUBEPCUTETE KIMHUUYECKHUX U J1a00PATOPHBIX, MOP-
(oornueckux, (HU3UONIOTHUECKHX M APYTMX HCCIEIOBAaHMH Ouoiornde-
CKMX 00pa3lloB ¢ yKa3aHHEM JIaThbl, MECTa IPOBEACHUs, BUIOB aHAJIN3a;

® KOITMH Pe3yJIbTaTOB JIAOOPATOPHBIX U UHCTPYMEHTAIBHBIX HCCIIEI0Ba-
HUH, 3aBEPEHHbIE MOJIKCHI0 JODKHOCTHOTO JIMIA M NEeYaThlo — €CIM HC-
CJIEJIOBaHUS BBITIOJIHSIIUCH B APYTUX YUPCHKICHUSIX;

® aBTOMaTH3UpPOBaHHbIC (MH(PPOBBIC) 3amUCH, TpadhUKU M KPUBBIC HC-
CJICZIOBAHUIL U T. [I., B TOM YHMCIIE B PACIIEYATAHHOM H DJICKTPOHHOM BUJIE;

® pacredaTKkd MEPBUYHBIX HH(POPMAIMOHHBIX MAaCCHBOB ITHU(PPOBBIX
JIAHHBIX U TPOTOKOJIBI CTATHCTHYECKUX, MOP(HOMETPUUECKHUX, CPABHHUTEIb-
HBIX M JAPYI'UX HOJYYCHHBIX KOJMYECTBEHHBIX PE3yJbTATOB MCCIIEIOBAHHIA,
3aBEpEHHbIC MOANMUCSIMHU HENOCPEACTBEHHOTO MCIOIHUTENS 9THX HCCIEN0-
BaHWH W HAYYHOT'O PYKOBOJUTEIS; €CJIM MaTeMaThuueckas oOpadoTKa 1moiy-
YEeHHBIX PE3YJIbTATOB OblLiIa BBIMOJHEHA B APYTUX YUPESKACHHUSIX, pacrieydaT-
KU ¥ TIPOTOKOJIBI JIOJDKHBI OBITh YZOCTOBEPEHBI IIEYaThi0 COOTBETCTBYIOLIE-
IO YUPeXICHNUS;

® eCiIM TIEPBUYHBIMU JJOKYMEHTaMH, B KOTOPBIX OTOOPAKAIOTCS Pe3yIib-
TaThl BBIMIOJIHCHHBIX HCCICIOBAHUM, SBISIOTCS Ipyrue (HOPMbI TOKYMEH-
TOB, LIa0JIOHBI, paboune KapThl, pacnevyaranHble nu3oopaxenus ¥Y3U, mare-
MaTu4eckue Bbraucienus Ha IBM, GpopMysibl U mp., TO OHH TaKXkKe 3aBepsi-
FOTCSI TIOAMUCSMH UCTIOJHUTENS, PYKOBOJMUTEIS MMOpa3eieHus, 1adboparo-
pHH, B KOTOPBIX BBINOJHSUIMCH OOCIe0OBaHMs M (M) pacyeThl, a TAKXKe
YIOCTOBEPSIIOTCS BH30i PYKOBOJHTENSI W I€YaThi0 COOTBETCTBYIOIIETO
YUPEKICHHUS, ECITU UCCIICIOBAHHS BBIIOIHSIINCH B IPYTUX YUPEIKACHHSIX.

Tpebosanus k oghopmaenuro nepeudHol OOKYMEeHMAYUU HAYUHbIX UCCe-
008aHuil.

1. [lepBuuHasl OOKyMEHTAIMsI 3aBEpSETCS MOJIMUCHI0 HCHOJHUTENS
HaY4YHOT'O IPOEKTa.

2. Bce naboparopHsle, Mopdoorniyeckue, GU3NOI0OrHIecKue U JIpyrue
MCCJIeJOBAHHMS BBITOIHSAIOTCS Ha 000PYA0BaHUH, KOTOPOE MMO3BOJISET MOJTY-
YUTh JOCTOBEPHBIE pe3yibTaThl. l3mepurenbHoe 00OpynoBaHHE 00s3a-
TEJIHO TOJUIC)KUT €KEr0JHON METPOJIOTHYECKOH MOBEPKE, KOTOPYIO MOJ-
TBEpXK/JAaeT KIelMo Ha npubope Wiu cepTUHUKAT METPOIIOTHYECKOTO yUpe-
KICHUS.
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3. [IpoBeneHre HayYHBIX MCCIIENOBAHUI MEXIy KadeapaMu U Hay4HBI-
MH TIOJIPa3IeICHUSIMI YHUBEPCUTETA PA3IMIHOTO MPOQMIS perJaMeHTHPY-
ercs [IporpamMmoii COBMECTHBIX Hay4YHBIX HCCIICJIOBAHUM, IOIIUCAHHON
3aBEYIONIMMHU COOTBETCTBYIOLIMX HOAPA3/CICHUH U YTBEP)KACHHOH Hpo-
PEKTOPOM II0 Hay4JHOH paboTe By3a.

4. IlpoBeneHre Hay4HBIX HCCIECJOBAaHMH B CTOPOHHMX OPraHH3aLUIX
JIOJDKHO OBITH PErJIaMeHTHPOBAHO COOTBETCTBYIOIIUM JIOTOBOPOM O Hay4-
HOM (HAayYHO-TIPAaKTUYECKOM) COTPYIHHUYECTBE MEXIY YHHUBEPCHUTETOM W
OpraHu3alen-uCIOoHUTEIEM, 3aBEPEHHBIM MOANUCIMU PYKOBOJAUTEIEH
COOTBETCTBYIOIINX OPTaHU3AIMH U eYaTsIMH.

5. [IpoBeneHre MCCIEIOBAHUN B CICIHAIN3UPOBAHHBIX TOCYIAPCTBEH-
HBIX WJIM YaCTHBIX JJAOOpaTOPHAX CTOPOHHHX OPTaHMW3alWi IOJDKHO OBITH
CBOEBPEMEHHO 3a(MKCHPOBAHO B XXypHaJlaX TEKYILEH PEerHCTpaluy BHEII-
HUX UCCIIEIOBAHUN M 3aBEPEHO MOANMNCHIO0 HAYIHOTO PYKOBOJUTEIIS.

Mecmo u cpok xpameHus nepeuyHoU OOKYMeHmMayull HayyHbix UCCie0o-
8aHU.

1. IlepBuuHas JOKyMEHTAIMsI HAYIHOTO HCCIICIOBAHUS (IHCCePTAMOH-
HO# paboThl) XpaHuTcs Ha kKadenpe B TeueHue 10 jeT ¢ MOMEHTa IPUEMKH
3aKJIIOYUTENIEHOTO OTYETa (3aIUThI JUCCEPTALIUH).

2. XKypHaibl TeKyIel perucTpanyy BHEIIHUX UCCIEAO0BaHNUN (KOTOPbIE
OBLTM BBITIOTHEHBI CTOPOHHUMH OpPTaHUM3AIMSIMH) XpaHATCA Ha Kadeapax u
B CTPYKTYPHBIX MOJIPA3JICICHUAX UCIIOJHUTEISIMI HAYYHBIX UCCIICIOBAHUN
B TEUEHHE 5 JEeT C MOMEHTa NPUEMKHU 3aKJIIOYUTEIBFHOTO OT4eTa (3aIlnThl
JIUCCEPTAIINN).

3. CepTuduKarsl €XEroJHON METPOJIOTUYECKON MOBEPKH M3MEPHUTEIb-
HBIX NPUOOPOB M 00OpYIOBAaHMS XpaHATCS y TJIABHOTO METPOJOTa ydpe-
KJICHUS TT0 MECTY BBITTOJTHEHHS ATHX UCCIEIOBAHMIH.

OmeemcmeeHHOCIb U KOHMPOIb.

1. Ha xadenpe nmonHyto OTBETCTBEHHOCTD 32 BEJCHUE U XpaHEHHE Iep-
BUYHON ITOKYMCHTALIMU HAYYHBIX HCCIICOBAHUI (IMCCEPTAI[MOHHBIX pa-
060T) Hecer  HAay4yHBIH  pPYKOBOAWMTENb  (COMCKATelb)  HAay4dHO-
HCCIIEeI0BATEIbCKOH PabOTHI.

2. 3aBenyromunit kadeapoil oTBeYaeT 3a CBOCBPEMEHHOE 3aKIIOYCHHUE
HEOOXOIUMBIX JOTOBOPOB, MIPOTPaMM U COTJIAIICHHUH, KOHTPOIUPYET Bele-
HHE KypHAJIOB TEKYIIEH pPerucTpariyl BHENIHWX HCCICJOBAaHUM, a TarxkKe
€XKETOJHO TIPEICTABISET TJIABHOMY METPOJIOTY YHHBEpPCHUTETa 3asBKH Ha
MTOBEPKY M3MEPUTEIHEHOTO 000pyI0BaHUS.

3. B HUU, THWJI u npyrux crenuanu3npoBaHHBIX J1a00paTOpUsIX YHHU-
BEPCHUTETA TOJHYIO0 OTBETCTBEHHOCTh 3a BEICHHE NEPBUYHOU JOKyMEHTa-
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MY HAYYHBIX HCCIEIOBaHUN (IMCCEPTAIIMOHHBIX pabOT) HECET AUPEKTOP
HUW wnnm 3aBexyrommii [ITHWJI, cnennanu3upoBaHHON J1abOpaTOpUH, KO-
TOpHIC OTBEYAIOT 32 CBOECBPEMEHHOE 3aKIIOYEHHE HEOOXOIMMBIX IOTOBO-
POB, TIPOTPaMM M COTJIAIICHHUH, KOHTPOJMPYIOT BEJCHHE JKYPHAIIOB TEKY-
IIUX HACCIICIOBAHMM, a TAKKE €KETOIHO MPEACTABIAIOT 3asSBKHA Ha TIOBEPKY
HU3MEPHUTEIIEHOTO 000PYI0BAHUS.

4. PyKOBOJMTENIN BHIIICYKA3aHHBIX IMOJPA3JICICHUI YHUBEPCUTETA OT-
BEYAKT 32 0(DOPMIICHUEC M XPAHCHUC TEPBUYHON TOKYMCHTAIUM HAYYHBIX
HCCIICIOBAHMI B TCUYCHHUE CPOKA BBIMOJHCHHS 3aINIAHMPOBAHHBIX B YHUBEP-
CUTETE HAYYHBIX MCCIICOBAHUN (AUCCEPTAIIMOHHBIX PadoT).

5. JIBaxbl B TOJ HAYYHBIH OTIEN YHUBEPCUTETAa MPOBOJUT MPOBEPKH
CBOCBPEMEHHOCTH COCTABJICHHS, MOJHOTHI M TPABIIBHOCTH BEICHHUA W
XpaHCHUS TIEPBUYHONW NOKYMEHTAIMW IO BCEM 3aIUIAHMPOBAHHBIM Hayd-
HBIM HCCIICTOBAHUSM.

6. B cinydae BO3HHUKHOBEHHSI CIIOPHBIX BOIIPOCOB IMPHKA30M PEKTOpa
Ha3HAYaeTcst KOMICCHS TI0 TIPOBEpPKE TIEPBUYHON HAYIHOM JOKYMEHTAITUH.

40



4. OCHOBBI HAYYHOM DTUKHA U BUODTUKH
4.1. OcHOBHBIE IPUHIMNBI 3TUKH HAYYHOTO COO0IIECTBA

OCHOBHBIE ATHYECKHE MPUHLUIBI HAY4YHOU NEATEIbHOCTH, KOTOpHIE
MIPU3HAIOTCS OOJBIIMHCTBOM YUYEHBIX, CIICIYIOIINE:

a) CaMOLIEHHOCTb UCTHHBI,

0) OPHEHTHUPOBAHHOCTH HA HOBH3HY HayJIHOT'O 3HAHWS,

B) CBOOOa HAYYHOTO TBOPUECTBA;

T') OTKPBITOCTh HAYYHBIX PE3YJIBTATOB;

1) OPTaHU30BAHHBIH CKEITUIIN3M.

Camoyennocms ucmunvt unu ynusepcaiuzm. OpHUeHTALH UCCIIEA0BaTE-
JI1 1 HayYHOU NIeATeNbHOCTH HalpaBlieHa Ha NMOMCK OOBEKTUBHOTO 3HAHMUS,
a He Ha JINYHbIE, TPYMIOBbIE, KOPIIOPATUBHBIC UM HAI[HOHAJIBHBIE HHTEPECHL.

Hosusna nayumnoeo 3manus. Hayka cymiecTByeT TOJIBKO pPa3BUBAsCh,
pa3BUBaeTCA OHA HENIPEPBIBHBIM IIPUPAILICHHEM U OOHOBICHUEM 3HAHHUS.

Ce0600a nayunozo meopyecmsea — UACaIbHBIN, HO HE BCETAA pealusye-
MBI IPUHIIUI HAYYHOU AesITeNbHOCTH. [ HayKu HET U HE JOJDKHO OBbITh
3alPeTHBIX TEM, U OIPEAEICHHE MpeAMeTa NCCIEJOBaHNI €CcTh BBHIOOp ca-
MOTO YYEHOTO.

Bceobwmocms unu omkpeimocms Hayyuwvix docmudscenui. Ha pesynbra-
T ()yHIAMEHTAIBHBIX HAYYHBIX HCCIIEIOBAaHUN (HE ITyTaTh ¢ M300peTeHU-
SIMH) HE CYIIECTBYET IpaBa MHTEIUICKTYaJbHOH COOCTBEHHOCTH, MO0 OHH
MIpUHAAJIEKAT BCeMy desoBedecTBy. JIro00# ydeHBIN, MOTyYHBIINI HOBBIC
Pe3yNbTaThl, JOJDKEH MX OMYyOJIMKOBaTbh, IIOCKOJIBKY HOBOE 3HAHHE TOJBKO
TOTJa CTAHOBUTCSI COCTaBHBIM 3JIEMEHTOM HAay4YHOH KapTHUHBI MHUpa, KOTAa
OHO TPOBEPEHO U MPU3HAHO HAYYHBIM COOOIIECTBOM.

Opeanu306annbiii CKENMUYUIM UL UCXOOHBIU Kpumuyusm. OTKPBITOCTD
JUT COMHEHHH 10 TOBOAY JIFOOBIX PE3yIbTaTOB HAYYHOH NEATEIHHOCTH, KaK
CBOMX COOCTBEHHBIX, TaK U IMyOIUKYEMbIX IPYTHMH yICHBIMH.

4.2. HapyumieHue HAYYHOH dTUKH

Jooicnvie 3asenenust.

1. ®abpukarus TaHHBIX.

2. ®anpcuduKkanus TaHHBIX, HATPUMEP:

— IyTeM TaHOTO OTOOpPA JaHHBIX M OTKa3a OT HEXKEJIATCIbHBIX PE3yJib-
TaTOB;

— IIyTeM MaHMITYJISAIUH U300paKEHUSIMA UITH WLTFOCTPAUIMHU.
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Hapywenue asmopckoeo npasa.

1. B otHOUICHHMU pabOT IPYroro aBTOpa, OXPaHsICMBIX aBTOPCKUM Ipa-
BOM, 3HAYUTEIBHBIX HAYYHBIX OTKPBITHH, TUIOTE3, TCOPUU WK METOIOB
UCCIICIOBaHUS:

— HECAHKI[MOHHPOBAHHOE HCIOJIb30BaHUE aBTOPCKUX TEKCTOB (ILIATrHAar);

— IMPUCBOCHHIE METOOB MCCICIOBAHUS U UCH (Kpaxa uiei);

— y3yphaiysi Hay4HOTO aBTOPCTBA HIIM COaBTOPCTBA (HEOOOCHOBAHHOE
UX TIPUCBOCHUE);

— damscuduranms cogeprkaHus;

— HECAHKIIMOHMPOBAHHAS MyONUKAIUA WA MPEIOCTaBICHHE TPETHUM
JMLAM JOCTYNa K elle He OMmyOJIMKOBaHHBIM padOoTaM, HaXxOJKaM, IMIIOTe-
3aM, TEOPUSM WM HAyYHBIM METOIaM.

2. [lpuTs3aHre Ha COABTOPCTBO C APYTUM JIUIIOM 03 ero coriacus Ju0o
0e3 TOJDKHBIX OCHOBaHH.

Bpeo, nanocumviii uyscoi nayunou pabome. CaboTax UCCICIOBATEIb-
CKOi1 paboTHI (B TOM YHCIIE HAHECCHHE YIIep0a, pa3pyIIeHHE WIH MTOIIeIIKa
9KCICPUMCHTANBHBIX YCTAaHOBOK, 000pYIOBaHUS, NMOKYMECHTAIUH, ariapa-
TYpBI, MPOTPAMMHOTO OOECICUCHHs], XUMHUKATOB MU JAPYTHX IPEAMETOB,
HEOOXOIUMBIX JUTSA IPOBEICHIS SKCIICPUMCHTA).

Cosmecmuas omeemcmeeHHOCMb 3a HapyuwieHue Hayunou smuxu. CoB-
MECTHasl OTBETCTBEHHOCTh MOXKET SIBJIATHCS PE3yIbTaTOM:

— aKTUBHOTO Y4YacTHsi B HapyIIEHWH HAYYHOU OSTUKH, COBEPIIAEMOM
JIPYTHMU JTUIIAMH;

— OCBEJIOMJICHHOCTH 0 (hajbCU(PUKAINK, COBEPIIAEMOM IPYTUMH JIMLIAMH;

— COABTOPCTBA B PabCH(DUIIMPOBAHHBIX MTYOIHKAIUSIX;

— SIBHOTO NMPEHEOPEKESHUS 00513aHHOCTSIMU KOHTPOJIS.

4.3. IokyMeHTHPOBaHHE UCCIeT0BAHMIT
H XpaHeHHe HCXOJAHBIX MAaTePHAJIOB

HayuHnblie nccnemoBaHusl, SKCIIEPUMEHTB W YHUCICHHBIE JTaHHBIE MOTYT
OBITh BOCIIPOHM3BEICHBI WIIH PEKOHCTPYHUPOBAHEI TOJIEKO B TOM CIIydae, eClid
SICHBI BCC Ba)KHEWITHE ATarbl paboThl. [103TOMY HEOOXOIUMO COCTAaBIICHHE
MOJHBIX W TOYHBIX OTYETOB O BEHINOIHEHHOH paboTe, KOTOpHIE CIexyeT
XPaHWUTh Ha CIy4ail BOSHUKHOBCHHS COMHEHHH IO MOBOJY OIMyOJMKOBaH-
HBIX PE3YJIbTATOB M JUTSI BO3MOXHOM Tepenaun WHGOPMAIH 3aHHTEPECO-
BaHHBIM JIUIAM.

Eme onna npudrHa, B CHITy KOTOPOH CeTyeT XpaHUTh MaTepHaIlbl CBO-
WX MCCIIEIOBAHMH, 3aKIIFOYaeTCsl B TOM, UTO JIt00ast MH(opMaIis, Ipon3se-
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JIeHHasT HAyYHBIM COTPYAHHKOM, — 3TO BCeOOIIee MOCTOSHHUE (TPUHITUIT
OTKPBITOCTH HAYYHBIX PE3yJIbTATOB).

Heo0xomuMo XpaHUTh MOJIEBBIC THCBHHUKH, JTAOOPATOPHBIC JKYPHAIBI C
3aMUCSIMH O CTPYKTYPE U Pe3ybTaTaX dKCICPUMEHTOB, OJaHKH J1abopaTop-
HBIX U MOJICBBIX OMHMCAHUI U OTHOCUTHCS K HAM KaK K JOKYMEHTaM CTPOrOi
oTyeTHOCTU. HeoOX0uMO Takke COXPaHATh pabodyre TaOIHUIIbI ICPBUYHBIX
JTAHHBIX B 3JICKTPOHHOM Buje. Ho He 3a0biBaiiTe AenaTh K HUM MOJPOOHBIC
1 FICUEePIIBIBAIONIIe KOMMEHTApUH, a TAK)KE pe3epBHBIC KOTUH (DaiiiioB.

O0s13aTeNBHO TOIKHBI COXPAHATHCS KOJUIEKIINH, TaK KaK B X0Ze JF000To
HCCIICAOBAHMS W3 KOJUICKIIUHM HM3BJIEKACTCS TOJBKO YacTh HAyYHOH MHQOP-
MaIruu, KoTtopas B Heil comepxkutcs. [losToMmy mobas KOJIIEKIUS MOXKET
OBITh HEONHOKPATHO HCIIONIF30BaHA B Pa3IMYHBIX HCCIeAOBaHUAX. [1osB-
JISTFOTCSI HOBBIE METOJBI MCCIICIOBAHUS, KOTOPHIE MOTYT OBITh HCITOJIB30Ba-
HbI JJId 1/13yqum[ CTapI)IX KOHHEKHHﬁ.

Jlist XxpaHeHHs1 KOJJIEKLUH CIIy)KaT OMOJIOrMYeCKUe My3eH — 300JI0THYe-
CKHE MY3€H.

Iepenaua KoJUIEKIUA Ha XpaHCHHE B My3eH OOECIICUHMBACT aBTOPY CO-
XpaHCHUE €r0 UMCHH U OJTaroJapHyro maMsTh OYAYIIUX UCCIICAOBATEICH.

4.4, BuodTHvecKHne NMPaBuja NpoBeaeHHus
IKCIEPUMEHTAIBHBIX UCCIE0BAHMI U UCTILITAHUN Ha pbIdax

OKcIepuMeHTaIbHbIC MCCICIOBAHMS HA PBHIOaX SBISIOTCS BaXKHBIM, a
9acTO W €AWHCTBEHHBIM METOJOM H3y4YeHHS OMOJOTHYECKHX pEeakIuii Ha
BO3JICHCTBUE SKCTPEMANBHBIX (PaKTOPOB.

CymecTByeT oOmmenpu3HaHHas HE00X0IUMOCTh CTPOTO NPUACPKUBATh-
Csl IPUHIIAIIOB TYMAaHHOTO OTHOIIEHHS K phI0aM Kak K 00beKTaM HCCIeo-
Banus. K unciny Hanbosee o0muX U3 ATHX MPUHIATIOB OTHOCSTCS:

® HaJIMYKE YOCTUTEIbHBIX 00OCHOBAaHUI B HEOOXOAMMOCTHU ILIAHUpYE-
MBIX 3KCHEPUMCHTAJIbHBIX I/ICCJ'leLlOBaHI/Iﬁ U HEBO3MO>XKXHOCTH 3aMCHBbI pbl6
KaKOH-TH00 MOJIEIBIO UK ATbTEPHATHBHBIM 00BEKTOM HCCIICIOBAHUS;

® MUHMMHU3AIUS KOJMYESCTBA MPUBJICKACMBIX K HCCICIOBAHUIO PHIO 32
CYET CTaHJAPTH3ALUK YCIOBUI 3KCIIEPUMEHTA, NOBBIIICHUsST HH(POPMAaTHB-
HOCTU MCTOJAUYCCKUX MPUEMOB, UCKIIOUCHUA q)aKTOpOB, YBCJIUYNBAIOIINX
pa3dpoc FKCIEPUMEHTANBHBIX TaHHBIX;

® IPUHATHE Mep, UCKITIOYAONINX CTPaIaHus PBIO;

e o0ecrieyeHHE HAIUICKAIIETO YXO/Aa 3a PHI0aMHU ¢ YY4eTOM O0COOEHHO-
CTeH UX HKOJIOTHH;

® IPaBO HA JHCIIONB30BAaHHE PBHIO B AKCIEPUMEHTAX TOJBKO HAYJIHO-
UCCJIEJ0BATEIbCKUX M BBICIINX y4EOHBIX YUPEKICHHH;
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e CTporoe COOMIOZICHUE NPABMI JIMYHON TMTHUEHBI 3KCIIEPUMEHTATOPOM
1 0OCITY)KMBAIOIIMM TIEPCOHAIIOM IIPH PaboTe C IKCIEPUMEHTAIbHBIMU
pbIOamu.

Ombop u no020mosKa pulb K IKCHEPUMEHNTY.

Jluist mpoBesieHKsl SKCIIEPUMEHTOB B MOJIEBBIX, aKBAPUYMHBIX U Jlabopa-
TOPHBIX YCJIOBHSIX CIIElyeT OTOMpaTh 3JO0POBBIX pBHIO OJHOrO TMOJa
(Ipu BO3MOKHOCTH) M BO3pacTa ¢ OJMHAKOBOH Maccol Tena. OTcTymiieHue
OT 3TOTO NPaBWJIAa BO3MOXKHO B CIIydae, €CIIM MCIOIb30BAHUE PA3HOIONbIX,
Pa3HOBO3PACTHBIX WM PA3IMYAIONINXCS TI0 WHBIM MPHU3HAKaM PHIO BXOIUT
B 33/1a91 SKCIEPHMEHTA.

Jii  yMEHBIIEHHS CTAaTUCTHYECKOTO pa3zdpoca 3KCHEPHMEHTAIBHBIX
JTAHHBIX JKEJATEIBHO HCIIOIb30BaTh PBIO YMCTHIX JHMHUH, CBOOOJHBIX OT
MAaTOTeHHON MUKPOQIIOPHI.

Bun peIObI T0JIKEH OBITh aJCKBATEH IIEISM IKCIICPUMEHTA.

KonmuecTBo ppIO MOKHO OBITH MUHMMAaJIbHBIM, HO JOCTaTOYHBIM JUIS
TMOJYYCHHUA OTOCTOBEPHBIX PE3YyJIbTATOB.

B nepron moAroToBKHM K 3KCIIEPUMEHTY H HOCIIE €r0 OKOHYAHHS PHIOBI
JOJDKHBI COACPIKATHCA B CTaAaHAAPTHBIX TEXHOJOTHYCCKUX YCIIOBHUAX U IIO-
JIy4aTh MUTAaHUE B COOTBETCTBUH C YCTAHOBJIEHHBIMH HOPMaMHU.

TpaHcIIOPTHPOBKA 3KCHEPHUMEHTAIBHBIX PBHIO JOJDKHA OCYIIECTBIISTHCS
C HCIIOJIb30BAHHUECM CIICIHUAJIbHBIX KOHTeﬁHepOB u CO6J'IIOI[CHI/I€M HOpMaJib-
HBIX YCIIOBHH cymiecTBOBaHHA. Eciam pbIOBI IIOXO TEPEHOCAT YCIOBHS
I[HI/ITGHI)HOﬁ TPaHCIIOPTUPOBKH, CJICAYET ONPECACIUTb MNPOMEKYTOUHBIC
ITYHKTHI TPAHCTIOPTHPOBKH, B KOTOPBIX PHIOBI MOTIIH OBl OTIXOXHYTb U aJal-
TUPOBATHCA K HOBBIM KIIMMATHYCCKUM WA APYI'UM YCJIOBUAM OKpYKaro-
mei cpenbl. Ilocne 3aBepiieHHs TPAaHCIOPTHPOBKH pBIOAM HEOOXOIMM
HEepHO] alalTalllH.

THopsoox npogedenus npoyedyp Ha pvloax.

Ecnu ppiba ucryrana wiy aHecTe3us elle He IoJieiicTBOBasa, HE0OX0-
JIIMO TOJI0KIaTh, NOKa PbI0a YCIIOKOUTCSI WIIN 3aCHET.

®ukcupoBaTs POy CIEIyeT TONBKO IOCIE TOTO, KakK IOAEHCTBYET
HapKo3.

ITpu pabote ¢ prIOoif Ge3 aHEeCTE3NH TOCIIe U3BICUCHHS €€ U3 BOJIBI pa3-
pemaercs paboTa ¢ Hel TOJNBKO Ha HEMPOAOJDKUTEIHLHOE BPEMSI.

OKCIEepUMEHTaIbHbIE BMELIATENLCTBA, B TOM YHCIE M XUPYPTUUECKHUE
OTIepaIiy, CJICAYET BBHINOJIHATH C NPUMEHEHHEM CElAaTHBHBIX, aHAIIBIETH-
YECKMX W HAPKOTHYECKHUX IIPENapaToB B COOTBETCTBUH C HOPMaMH, IPUHSA-
TBIMH B BETEPUHAPHOH NPaKTHKE.

Henp3st mpoBOANTE XUPYPTUUECKHE ONEPALUK M APYrue OOIe3HEHHBIE
MpOoLEeAypsl Ha 00E3ABMKEHHBIX C MOMOIIBI0 MHOPEIAKCAHTOB PhIOAX, HE
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MOJTyYUBINNX aHecTe3uro. [locne naun pprOe aHecTe3MH HEOOXOIUM ITOCTO-
SIHHBIM KOHTpPOJIb 32 €€ YpOBHEM, M IIpH IEPBBIX NpU3HAaKaX ocialieHus
aHeCTe3UU OHa J0JDKHA OBITh yriryOJieHa.

PBIOBI MOTYT mo/IBepraThcs TOJBKO OJHOW CEphe3HOH Oonepauuy, eciu
MOBTOPHOE OIIEPaTUBHOE BMELIATEILCTBO HE MPEIYCMOTPEHO YOEIUTEILHO
000CHOBaHHBIMH 33J]a4aMH SKCIEPUMEHTA.

YcnoBus coepKaHus ¥ MUTAHKS PHIO BO BpeMsl SKCIIEpUMEHTa OTIpeie-
JSIFOTCS LIETSIMU TIOCIIEAHETO0, HO JKEJIATEIbHO 0€3 MPUYNHEHHUS KUBOTHOMY
00JH U cTpagaHHuM.

B nocneonepannoHHbI HEpHOA phIda DODKHA MOMYYaTh KBATH(UIH-
POBaHHBIH yXOA M BETEPHHApHYIO HoMomib. Ppiba, okasaBmuasics Iocie
9KCTIEPUMEHTa HEXHM3HECTIOCOOHON WM WCHBITHIBAaOMIEH (HU3HMUECcKHe
CTpaZaHus, KOTOpble HE MOAJAIOTCA YCTPAaHEHHUIO, JOJDKHA OBITH CBOEBpE-
MEHHO IO/IBEpPTHYTa 3BTAHA3UMU.

Demanaszus — TYMaHHOE yMEPIIBJICHUE )KUBOTHOTO (B TOM YHCIE PBIOBI),
IIpUMEHSeMOe B AKCIEPUMEHTAIBHOW OHOJOTMHM W MEAMLUHE B CIydasx,
KOTJa ’KMBOTHOE IIOCJIE SKCIIEPUMEHTa OCTAETCSl HEKU3HECIOCOOHBIM WM
UCTIBITHIBAET (DU3MUYECKHE CTPAAaHMs, KOTOPBIE HE MOJJIAI0TCS YCTPaHEHHIO,
a TaKXKe B CIIy4asiX, KOTJa S9KCIIEPIMEHT B COOTBETCTBHH C €r0 IPOrpaMMON
3aBepIIaeTCs yMEpIIBICHUEM >KMBOTHOTO. IIpH yMmepIuBieHHH XHBOTHOE
HE JJOJDKHO MCHBITHIBATH SMOLMOHAIBHOTO cTpecca. CMepTh JOIDKHA OBITh
OBICTpOH, ¢ TMoTepe co3HaHUs, 0e3 OO0 U CTpaJaHMid, a TAKKe HATCIKHOU
n HeoOpaTtuMoi. ONTHMaIBHBIM METOJIOM YMEPIIBJICHHUS XUBOTHOTO SBIISI-
eTcs Tepefo3npoBKa HapKo3a (BBEJCHHE aHECTETHKA B JICTAILHOM J103€,
BTPOE MPEBBIIIAIONICH HAPKOTHYECKYIO T03Y).
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5. HAYYHBIE TYBJINKALIUN

Bce HayuHbIe HMcClieOBaHMsI, TIPOBE/ICHHBIE HAYYHBIMU COTPYAHUKAMH,
NpenojaBaTesiIMU M JIPYTUMH  KBAIU(HUIMPOBAHHBIMH PaOOTHUKAMH,
JTOJDKHBI OBITH OITYyOJTMKOBAHEI M TIPEACTaBICHBI OOIIECTRY.

Pesynvmamor Hayunvix uccredosanutl 00bIYHO NYOIUKYIOM 8 CLEOYIOUUX
UBOAHUSAX:

® COOPHUK TE3MCOB KOH(DEPEHITHIA;
cOOpHHK MaTepuajoB KOH(pepeHIIHH;

MIPETPHHT,

Hay4HBIN (HayYHO-TIPAaKTUYECKUI) COOPHUK TPYIOB;
Hay4YHBIH (HayYHO-TIPAKTUYECKHIA) KypHAII,

oryet 0 HUP;

MOHoOTpadus,

aBTOpedepar AuccepTaluy,

e nuccepTanys.

B c6o10 ouepeos, nayunvie cmamovu, komopuvle nyOIUKYIOMca 8 cOOpHuU-
Kax HAY4YHbIX MPYOO06 U 6 JICYPHANAX, OENAMCA:

1) Ha OpUTHHAIIBHBIC HCCIICIOBAHHUS;

2) KOPOTKHE COOOIICHNS;

3) 0030pHbBIE CTATHU.

Pe3ynbraThl 3HAUUTENBHBIX HAYYHBIX UCCIIEIOBAHHUN, OCOOCHHO BBITIOJN-
HEHHBIX B PaMKax KaHIWAATCKOH M IOKTOPCKOM AMCCEpTalui, pEKOMEHITY-
eTcs IMyOJIMKOBaTh B M3BECTHBIX JKypHAJIaX M COOPHUKAxX, BXOAAIINX B Ie-
pedeHs pekoMeHaoBaHHbIX u3ganuit BAK benapycu, Poccun, YkpanHsl.

Iepeuenv nayunvix uzdanuii Pecnyonuxku Benapyce ons onybnukosanus
Pe3yibmamos  polOOX03AUCMBEHHbIX  UCCIe008AHUL,  PEKOMEHOOBAHHbIX
BAK Pecnybnuxu benapyco (no cocmosnuio na 2021 2.):

1. Joxmaxsl HarmonansHOU akageMun Hayk bemapycn.

2. Arponanopama.

3. Becnik Bpacukara yuiBepcitata. Cepsist 5. Ximis. bisutoris. HaByki
a0 3smuti.

4. BecHik Bine0ckara n3spxayHara YHiBepciTaTa.

5. Becnik 'ponzenckara m3spkayHara yHiBepcitaTa ims Suki Kymamsr.
Cepsis 5. DkaHomika. Camplsuioris. bisutoris.

6. Becnik Marineyckara J3spKayHara yHiBepciTITa iMst
A. A. Kynsmoa. Cepsist B. IIpsipogasHaydasist HaByKi: MaTIMaThIKa, ¢i3ika,
OisuToris.
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7. Becnik MaspIpckara a3spikayHara TmemararigHara YHiBepciToTa iMst
L. IT. amsxkinHa.

8. Becnik [laneckara mzspkaynara yHiBepcitata. Cepblst HpbIpoja-
3HaYUbIX HaBYK.

9. Bectauk BI'Y. Cepus 2. Xumus. buonorus. ['eorpadust.

10. Bectauk ®onna (pyHIaMEHTAIBHBIX HCCIICTOBAHUM.

11. Becui BAITY. Cepsis 3. dizika. MaTamatsika. [Hdapmareika. Bisuto-
ris. [earpadis.

12. Beci HampissHanmpHait akamsmii HaByk bemapyci. Cepris arpapHbIX
HaBYK.

13. Becui HanpistHanpHaii akamsmii HaByk bemapyci. Cepbist Oisuiariu-
HBIX HaBYK.

14. )KuBOTHOBOZCTBO M BETEpUHAPHAS MEIUIIMHA.

15. UszBectuss ['oMenbeckoro rocynapcTBEHHOTO YHHBEPCHUTETa HMEHH
®. CKOpHHBI.

16. Hayka 1 nHHOBaLIUH.

17. Yyensle 3amucku yupexaeHus oOpa3oBaHusi «Butebckas opneHa
“3nak [Tovyera” rocysapcTBeHHast aKkaieMHsl BETEPUHAPHOH MeTUIINHBIY.

18. Dkonornueckuii BECTHHK.

19. Dxonorus 1 KUBOTHBIHA MHP.

20. AktyanbHbIE TPOOJIEMBI HHTEHCHBHOTO Pa3BUTHSI )KMBOTHOBOJICTBA.

21. Bompocs! peiOHOTO X03s1iicTBa bemapycu.

22. 3ooTexHndeckas Hayka bemapycu.

23. CenbCcKoe XO03SHCTBO — IPOOIIEMBI U TIEPCTICKTHUBBL.

Ilepeuensv sedywux uzoanuti Poccutickotl @edepayuu 0118 0nyoOIUKo8a-
HUSL Pe3yTbMamos polO0X03AUCTNEEHHbIX UCCIe008AHULL.

1. Bonpocsl HXTHOIOTHH.

2. Buosiorust BHyTpEHHUX BOI.

3. PrIOHOE X035IHCTBO.

4. Bonpocs! ppIO0IOBCTBA.

5. BecTHHK pBI00X03SHCTBEHHOW HAYKH.

6. U3Bectus KI'TY.

7. BecTHHK ACTpaxaHCKOTO IOCyJapCTBEHHOTO TEXHHYECKOTO YHUBEp-
cureta. Cepust: PBIOHOE X035HCTBO.

OcoO0BbIif aBTOPUTET B HAYYHOW Cpee MMEIOT aHTJIOS3bIYHBIC M3JaHMS,
BXOJISIIIME B MEXIyHApOJHbIe pedepaTuBHbIE U HAYKOMETpHUYECKHe 0a3bl
JIaHHBIX, B TOM uncie Scopus (Tabm. 5.1) u Web of Science.
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Tab6nuua 5.1. [lepeyeHs peiiTHHIOBBIX *KYPHAJIOB, BXOASILIUX B 623y JaHHBIX SCOPUS,
JJ1s1 OO THKOBAHUS Pe3yIbTATOB PbIGOX035iiCTBEHHBIX HCCIeI0BAHMIT

rﬁ)‘{ HasBanue xypHana Nwmnakr-dakrop
1 Nature 32
2 Science 26
3 PLoS One 5
4 Turkish Journal of Fisheries and Aquatic Sciences 0.7
5 Zoologischer Anzeiger — A Journal of Comparative Zoology

6 Annals of the New York Academy of Sciences

7 Aquaculture 1.8
8 Aquaculture International 1
9 Aquaculture Research 1.6
10 | Aquatic Living Resources 1.3
11 Archives of Polish Fisheries 0.7
12 BioEssays

13 Biology of Reproduction

14 Canadian Journal of Fisheries and Aquatic Sciences 15
15 Current Biology 8
16 | Czech Journal of Animal Science 05
17 Endangered Species Research 1
18 Environmental Biology of Fishes 0.7
19 | Fisheries Science 0.6
20 International Aquatic Research 0.3
21 | Journal of Animal Science 13
22 | Journal of Fish Biology 1.2
23 | Journal of Morphology 15
24 | Journal of the World Aquaculture Society 0.6
25 North American Journal of Fisheries Management 1
26 PeerJ 1
27 | The Science of Nature 17
28 | Agriculture and Natural Resources -
29 Livestock Science 1.2
30 Zoology 1.6
31 | Aquaculture Reports -
32 | Journal of Applied Ichthyology
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AHIIIOSI3bIUHbIE U3/IaHHS, BXOASIINE B MEXIYHAPOAHbIE pedhepaTHBHbIE
M HaAyKOMeTpHuecKre 6a3sl MaHHbBIX, B TOM umcie Scopus u Web of Science,
B CBOIO OY€pE/ih, PAHKUPYIOTCS TI0 MHOTHUM MOKa3aTeJsIM, OJHMM M3 KOTO-
PBIX SBJISIETCS UMOAKT-(PaKTOP.

Wmmnakr-dpaxkrop (UMD, mnm |F) — YuCIEeHHBIA MMOKa3aTellb Ba)KHOCTH
HAYYHOTO JKypHAJa, OTPAXAIOMIUH CpeiHee KOJMYECTBO IIMTHPOBAHHI
KaXJI0i CTaThH, OMyOIMKOBAHHOM B KOHKPETHOM XYpHAJIE.

5.1. OcHOBHBIE CTPYKTYPHBIE 3J1eMEeHTHI CTATHH
U PeKOMEHAALMH M0 X HAMMMCAHHUIO

Haszeanue cmamou.

L4 HOJ’I)KHO MPUBJICKAaTb BHUMAHUE.

o HOH)KHO COAEPIKATh HANMEHBIICE KOJIMYECTBO BO3MOKHBIX CJIOB.
o HOH)KHO AICKBATHO OIMCBHIBATH COACPIKAHUE.

o JIookHO OBITh MH(OPMATHUBHBIM, HO KPAaTKMM M INOHSTHBIM JIIOOOMY
YUTATEIIIO.

Knrouesnie cnosa.

o JIo/oKHBI OBITh KOHKPETHBIMH U JIaBaTh O4€Hb ObICTpOE IOHHMaHHUE O
BaXXHOCTH PaOOTHI.

e HeoOXommuMoO HCTONB30BaTh TONBKO OOMICTIDHHSTHIC COKpAIICHHUS,
Hanpumep JJHK.

Aocmpaxm (Pe3tome).

o JIOJDKEH COOTBETCTBOBATH COJCPKAHUIO PAOOTHL.

o JloyKeH BKITIOYATH IETTH U 3a7a9H, KIIFOUEBEIC PE3yIbTATHL

e He mo/mkeH nMeTh BTOPOCTEIICHHYIO HH(DOpMAITHIO.

o Jlomken conepxath B cperaeM 150-200 cios.

o JloiDKeH collepKaTh B OTHOM ad3alle akTyaJIbHOCTh (podieMy), ey,
PE3YJIBTAThI U BBIBOJIBL.

Beeoenue.

o Onpexpenser 1enu padoTHl ¥ THITOTE3HI.

e HexxenatenbHO TPUBOIUTH MHOTO HCTOPHH IT0 HAIPABJICHUIO HCCIIE-
JIOBAaHUI WU TIOBTOPSITH OOJBIIYIO YacTh MPEABLAYIINX UCCICTOBAHHMA.

e JIOJDKHO MOTMBHPOBATh 4YMTATENsl K HPOYTeHHIO. Pasmep naHHOrO
paszena J0DKeH OBITh MOCTATOYHBIM, YTOOBI MOHSATH, MOYEMY 3Ta CTAThs
Ba)KHA.

® B MakcuManbHO JOCTYMHOH (DOpMe JOIDKHO OBITh OMHCAHO, KaKYIO
pobieMy HEOOXOMMO PEIINuTh aBTOPY.
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¢ JIOIDKHO COZIEpKATh CCHUIKH HA CEPhE3HBIE paOOTHI OCIEIHUX JIET.

e OmpenensieT, Kakue IMyTH PEIIeHHs CYIIECTBYIOT M KaKHe M3 HUX SB-
JSIFOTCS JIYYIITHMHU.

Mamepuan u memoouka uccnedoeanuii.

e VKa3aTh MPUYNHY BEIOOPA METOAA U €T0 IIeJIeCO00Pa3HOCTb.

e [TonpoOHO omucaTh HOBBIH METOX, €CliM OH Hcnosbdyercs. O0ocHO-
BaTh aKTyaJbHOCTh METO/A. YKa3aThb YpPOBEHb HOBH3HBI M aKTYaJIbHOCTH
UCTIONIb3yEMBIX METO/IOB.

e Omnncats Bce (hakTOpPhI B IPOBOAUMOM 3KCIEPUMEHTE, KOTOPBIE MOTYT
MIOBJIMATH HAa PE3YJIbTAT.

e MeTozbl JOJKHBI OBITh MAaKCUMAJIBHO pacrnucaHbl. Uuraresnb J0JDKeH
OBITh B COCTOSTHIN CaMOCTOSITEIIEHO BOCIIPON3BECTH 3KCIIEPUMEHT.

¢ YKa3aTh BCE HCIOJIb3yEMOE 000pyI0BaHHE.

e Ecin B Mccie1oBaHUSX MCIIOJIb30BAIUCH JKUBOTHBIC, TO POBECHHBIE
9KCTIEPUMEHTHI IOJDKHBI COOTBETCTBOBATH STHUECKUM TPEOOBaHUSAM.

o KOHKpETHO W MPO3pavyHO OTPa3UTh HCIOJIb3YeMbIe CTATHCTHYECKHUE
METO/IBL.

Pesynomameor.

e [lenb — npocTOl OTUYET O pPe3yIbTaTaX UCCIEIOBAHUM.

e B j1aHHOM pazjesie NpeaCTaBIsIOTCS JaHHbIE MEPBOCTENEHHON Bax-
HOCTH.

° HOHOJ’IHI/ITGJ’ILHI}IC MaTepuraibl IOMCHIAOTCA B MPUIIOKECHUN WUJIH, KaK
MIPaBUJIO, B AJIEKTPOHHOM BHJIEC Ha CalTe XypHasa.

o JlommkHa OBITH MakCUMaJIbHAs! OTKPBITOCTD TA0JIUII U PHCYHKOB.

o JIaHHBIE TOJDKHBI OBITH BHICTPOCHBI JIOTHYHO.

e HeoOxommuMo 00BSICHUTB JIFOOBIE PE3yIIbTaThl, 0COOCHHO HEOKHIAAHHBIE.

o PHICyHKH HCHOJIB3YIOTCS TOJIBKO IJISl BAXKHBIX JaHHBIX.

¢ B pucyHKax ucrosnb3yeTcs pacilupeHHas JereHaa.

e [[BeT HCHONB3yETCs TOIBKO IIPH HEOOXOANMOCTH.

e CrieiyeT y4uTHIBaTh OTTEHKHU M TO, YTO BHIOpAHHBIE I[BETA MOTYT OBITH
Hepa3IMauMBbl MeXIy co00i ipu YepHO-0emnoii nedatn. Heo6xoammo nmets
B BHIY, YTO BAllld J@HHBIC, BO3MOXKHO, OYAyT I€YaTaThCs B YEPHO-OEIOM
peXHIME.

e [[BeTHBIC PUCYHKHM U TpaUKH HCIIOJIB30BaTh MPH OCTPOH HEoOXo-
JVMOCTH.

o He Brimtouath 6e3 kpaiiHeit HEOOXOAUMOCTH IJTUHHBIE TAOIUIIBL.

e Kaxxnast ororpadus 1ompkHa ObITH TpeNCTaBIeHa C MapKepoM Mac-
mraba.
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e JlereHp! pHCYHKOB IOJKHBI OBITh MPABHIIBHBIMU U HH(OPMATHBHBIMH.

¢ PyiCyHKH TOIDKHBI OBITH BEICOKOTO Ka4eCTBa.

e Crienyet u30eraTh Ype3MEPHOTO YNCIIa PUCYHKOB.

e PUiCyHKN M HMX TOAIMCH, a TaKKe TaOJMIBI JOJDKHBI OBITH ITOHSATHEI
YUTATEINIO AaXe 0€3 MPOUTEeHHsI OCHOBHOTO COJCP)KaHMS CTaThU.

Huckyccus.

o JlaHHBI pa3ien MOCBSIIIEH HHTEPIPETALNH TTOJIyYEHHBIX PE3YJIbTATOB.

e DTO0 camas TJIaBHAs 4YacTh CTAThH.

¢ OrpoMHOE KOJIMYIECTBO CTaTEH OTBEPTacTCs U3-3a INIOXO HAMMMCAHHOTO
9TOTO pasjena.

e Cripocute ceOsi, BCE JM BBIBOJBI ObLTH OOECIEYECHBI JOCTOBEPHBIMHU
pe3yJIbTaTaMu.

e Pazyien «Jluckyccusi» CUMTAeTCsl XOPOILO HAalMCAHHBIM, €CIIM UMEEeT
OTCBUI K pazneny «BBeneHue» (J1ormueckasi CBsi3b C 3TUM pasJeiioM), a
TaKKe OTCHUI K LIEJISIM U 3a/1a9aM.

e Jluckyccust 10JDKHA JOTIONHATE PE3yJIbTaThl.

e BaxHO cpaBHUBATH JIpyrue omy0IMKOBaHHBIE PA0OTHI C BalleH.

¢ Ba)kHO HE HTHOPUPOBATH N3BECTHBIC PAOOTHI.

e He ucrnonb30Bars:

— HE MOJTBEPIKACHHbIE PE3yJIbTaTaMU 3asiBICHNUS;

— HecTIeIU(h)MIECKIE BBIPAKEHUS;

— HOBBIE TEPMHHBI, KOTOPBIE PaHbIIIE HE OBIIH yIIOMSHYTHI,

— CIEKYJSILUH Ha TeMY, BO3MOXKHBIE HHTEPIIPETalluH, KOTOPbIE OCHOBA-
HBI Ha BallleM BOOOpa keHUM.

e [1aBHOE NPHUAECP)KUBATHCS TPHUHIMIA. UCCIECAOBAHUS JTOJDKHBI NMETh
3aBEepIICHHBIH BUJI (MJIM OCHOBHAS YacTh MCCIIEIOBAHUM).

3axnrouenue (Bvl6oownl).

o [Ipencrasisier coboit Oonee mIPoKoe 0030pHOE 3aKITIOUCHHE.

o JIo/KHO OBITH 0OOCHOBAaHHBIM U IOJIEPKHUBATHCS pE3yIbTaTaMH.

o 3aKIII0YEHUE — ATO HE JUCKYCCHUS WIIH abCTPaKT.

e AOCTPAaKT ¥ 3aKIFOUYCHHUE HE TOJDKHBI HIMETh OJMHAKOBOE COJICPIKAHHE.
AGCTpakT M 3aKITIOYCHUE CITy’KaT PasHbIM HEIIM. AOCTPaKT — 3TO, IPEXAE
BCEro, peKiiamMa Ballleil CTaThbHM, TaK Ha3bIBAEMbIH Tpeiiiep K (uibMYy.
A 3aKIJII0YEHHE — 3TO ONHCAHME TOTO, KaK BAallX JJAaHHBIE NTPOABUHYT HAYKY
JIaTbIIIe.

® BBIBOJIBI HCIIOJIB3YIOT, YTOOBI OKA3aTh, KaK Ballla paboTa MpoJBUraeT
00J1aCcTh MCCIIe0BAHUI.
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e OGecrieubTe YE€TKOE 0OOCHOBAHKE TOTO, KaK Ballla CTaThs MPOJIBUTACT
00J1aCTh MCCIICIOBAHMS WIH KaK MPaKTHYECKH MPUMEHUTH BAIlld HCCIENO-
BaHUSL.

o HesnauuTenbHBIN CBOJ PE3y/IBTATOB HEMPUEMIICM B TAHHOM pasjiedie.

o [Tpemtoxkute Oyaylre SKCIEPUMEHTHL. Pacckaxure 00 IKCIepuMeH-
Tax B CTaJIUH PeaTU3al[HH.

e 3anaiite camu ceOe BOMPOC TOCIE MPOUYTCHHS 3aKiIoueHus: «Uro s
TOJILKO 4TO mpouuTan?y». YuraTenb DOIDKEH SICHO M MPOCTO IS ce0s Imo-
HATH, 9TO OH npoynTal 1 modemy 310 OBLIIO 3HAUUMBIM.

¢ B 3axroueHnn HEOOXOOMMO OMHCATh OyAyllee HaIpaBICHUE HCCIIe-
JIOBaHUH.

bnazooapuocmo.

o Vxa3aTb (pOHIBL, TPAHTHI U APYTHE UCTOYHUKH (PUHAHCUPOBAHHUS.

o [ToGmarogapuTb KOHCYIBTAHTOB, TAOOPAHTOB U IPYTHX JIHI, KOTOPEIE
[TOMOTAJIK BaM B UCCJIEIOBAHUMX.

Jumepamypa.

e HeoOX01MMO MCHOJIL30BaTh KaK MOKHO OOJIbIIE HOBEHIIMX ITaHHBIX.
Hanpumep, sxenatesibHO, YTOOBI CTAThU U3 BBICOKOPCHTHHTOBBIX KYPHAJIOB,
HA KOTOPBIC BBl CChUIAETECh, ObUTH HE crapiie 2—3 neT. Bo-mepBhiX, 3TO
CBHUJICTENILCTBYET O TOM, YTO BbI ICPXKUTE PYKY Ha MyJIbCE, T. €. CICAUTE 3a
OCHOBHBIMH HCCIICIOBAaHUSAMH Ballleil TeMaTHKH. BO-BTOpPBHIX, 3TO CBHIE-
TENBCTBYET O TOM, YTO Ballld MCCIICJOBAaHUS HA TaHHBIII MOMEHT SIBISFOTCS
aKTyaJTbHBIMH JJII MUPOBOTO HAyYHOTO COOOIIEeCTRA.

¢ Bce manHbBIe MPOXOAST MPOBEPKY HA aHTHTUIATHAT.

o JXenmaTenpHO MMETH CCHUIKH Ha PaOOTHI, BXOAAIINE B CITUCOK SCOPUS H
ScienceDirect u apyrue KpyIHbIE aHTIOSI3bIYHBIE Ga3bI.

o [Tpu HEOOXOUMOCTH yKa3aTh KOH(INKT HHTEPECOB.

e He npuBOIUTH CIAMIIKOM MHOTO HCTOYHHKOB JIUTEPATYPhI, OCOOCHHO
€CJIM OHU MMEIOT TOJIbKO KOCBEHHOE OTHOIIICHHUE K Baleii padoTe.

e He mpuBeTcTBYyeTCS TOJBKO LUTHPOBAHHWE OTPBIBKA JIUTEPATYPHI,
0e3 aHanu3a.

o /30eraTh YMBINIUICHHOTO HEOOOCHOBAHHOTO CAMOIIMTHUPOBAHUS WIIH
HEOOOCHOBAHHOTO ITUTHPOBAHUS KOJUICT HHCTUTYTA.

Kaxmoe HaydHOE M3JaHWE MMEET CBOM MpaBHia AJIST aBTOPOB, KOTOPEIC
BKITIOYAIOT KaK OOIIEHAYYHBIC TPEOOBaHMSA, TaK U y3KUE TPEOOBAHMUSI, CBOI-
CTBCHHBIC TOJBKO OJHOMY JKypHAIy.
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5.2. [IpaBu/ia HAaNUCAHUS HAYYHOI CTATHH
(kypHaJI «Bonpochl HXTHOJIOTHI)

Kypuan «Bomnpockl HXTHOJIOTHUHM» TeYaTaeT CTaThH IO BCEM pasjeiiaM
UXTHOJIOTHH U OMOJIOTMYECKHM OCHOBaM DPBIOHOTO XO03SHCTBa, MaTepuaibl
KOTOPBIX HE OBUIH OIYyOJIMKOBAHBI B IPYTUX M3JIAHUSX.

1. O0beM HampaBiIsIeMbIX B PEAAKLUIO CTaTed HE JIOJDKEH MPEBHIIATh
1 aBropckwmii JicT (mpuMepHO 24 pacrieyaTaHHBIE Yepe3 JBa WHTepBaja
crpanuiibl, okojio 40000 3HaKOB ¢ MpoOeaMu), BKIIIOYast TaOIHIIbI, TTOAPH-
CYHOYHBIE MOJINHNCH M CHHCOK JINTepaTypsl. [IpeBrIieHne yKa3aHHOTO 00b-
eMa JOIYCKaeTCsl B Cllydae, €CIM CTaThs 3aKa3aHa PEIKOJUICTHEH, W B
COOTBETCTBHUH C PELICHUEM PEIKOIIIETHH, IPUHITOM B OTBET Ha OOpaIeHne
aBTOPOB.

2. Pykomucu mpeacTaBisilOTCS B PElAKIMIO B DJICSKTPOHHOM Buze. Bce
9JIEMEHTHI CTaThH (TEKCT, TAOJIMIBI, MOANUCH K PUCYHKAM U T. I.) OJKHBI
6biTh HaOpaubl mpudTom Times New Roman 12 keruns depe3 aBa HHTEpBa-
na. B 2J1eKTpOHHOM BUJIE CTaThsl IOJDKHA OBITh NMPE/ICTABIICHA CIEAYIOIINMH
(aiinamu: TeKCT (BXOIAT BCE €r0 3JEMEHTHI, BKIIOYAs aHHOTAIMIO C KIIO-
YEeBBIMHU CJIOBaMH, TaOJIHIBI, CIMCOK JIUTEPATyphl M MOANUCH K PUCYHKaM)
U PUCYHKH (KaXXIbIIi PHCYHOK HPEACTABISIETCS OTAEIBHBIM IpadMuecKuM
(aii;loM ¢ IMEHEM, COOTBETCTBYIOIINM HOMEpY PUCYHKa). B amexTpoHHOM
BHUJIE CTaThsl MOXKET OBITH IIPHCIIaHa 110 MICKTPOHHOI moyTe.

3. CtaTps ZOJKHA HMETH CIIEYIOINE 00s3aTeIbHBIC JIEMEHTBHI:

e YV]IK B 1eBOM BEpXHEM YTy THUTYJIBHOTO JIMCTA (HAOpaHO KYpPCHBOM);

® 3aroJIoBOK (HaOpaH >KUPHBIM IIPUGTOM NMPONHUCHBIMH OyKBaMmH); e-
JaTeNibHO M30eraTh B Ha3BaHMM cTaThi 00opoToB «K Bompocy...», «Heko-
TOpbIE YepThL..», «HekoTopble OCOOEHHOCTH...» C TeM, YTOObI Ha3BaHHE
ObuI0 Oosiee MH(OPMATHBHBIM M JaBajio IPEACTABICHHE O KOHKPETHBIX
BoOIpocax U npobiemax, 00CyKIAaeMbIX B CTAaThe; B 3ar0JIOBKE PEKOMEHITY-
eTcsl yKas3aTh JIATUHCKOE Ha3BaHUE OOBEKTa MCCIENOBaHHMs M B CKOOKax —
CeMEeHCTBO, K KOTOPOMY OH OTHOCHUTCS; OTpSJ ¥ (haMIIINIO aBTOpPa MEPBOTO
OTIMCAHUs JaBaTh HE HYXKHO;

o (haMuITUHN aBTOPOB (HAOpaHBI KUPHBIM MIPUPTOM CTPOUHBIMHU OYKBa-
MU, UHUIMAJIBI HAXOSITCS nepes GaMIIHsAIMH);

® HAMMEHOBAHME YUPEKACHHS, OTKY/a HAIpPAaBISECTCS CTAaThs (TpajULu-
OHHOE Ha3BaHME, T.e€., Hampumep, Bcepoccuiickuii HaydHO-HCClEIOBa-
TEJILCKUH WHCTUTYT PBIOHOTO XO03stiicTBa M okeaHorpadguu (BHMPO) Bme-
cto DejepanbHOE TOCYAapCTBEHHOE YHUTapHOoe mnpeanpusitue «Bcepoc-
CUHMCKUII Hay4YHO-MCCIIeIOBATEILCKUH WHCTUTYT PBIOHOTO XO3SHCTBA W
okeanorpadun (BHMPO)»); HabpaHo KypcHBOM CTPOYHBIMH OYKBaMU;
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® aipec NEKTPOHHOM IMOUTHI: YKa3bIBACTCA TOJIBKO OJUH KOHTAKTHBIN
e-mail aBTopa, OTBETCTBEHHOI'O 3a MEPENHNCKY;

® aHHOTAaNUs (00BEM aHHOTAIMH HE TOJDKEH NpeBbiath 1500 3HAKOB) 1
KITFOUEBEIE CJI0BA (KJIFOYEBHIE CIIOBA JOJDKHBI COACPKATh: Ha3BaHUE 00BEKTa
UCCIICIOBaHMs HAa PYCCKOM M JIATMHCKOM fA3bIKaX, Ha3BaHME UCCIIENOBaH-
HBIX XapaKTEePHUCTHK WM HalpaBlICHHE HCCIICAOBAHUS M Teorpaduyeckoe
Ha3BaHWE paiioHa MCCIEJ0BaHMH; UX JIOJDKHO ObITh He Oonee 10); B kpaT-
KOM COOOIIIEHNN aHHOTAIUS JOJDKHA COIEpKaTh JIBA-TPH NPEATIOKEHUS; B
aHHOTAIlMX HEIOIMyCTUMO HCIOIh30BaHUE COKpAIIeHUH u ab0peBuaTyp (3a
HCKJTIOUYEHHEM OOIICTIPUHATHIX), a TAKXKe JTUTEPAaTyPHBIX CCHUIOK;

® U3JI0KEHNE MaTepHajia JKeJIaTelbHO BECTH IO CIEAYIOIIEMY IUIaHY:
BBEJICHME; LI ¥ 33a]]a4l WCCIEIOBAaHM; TOCTAHOBKA BOIIPOCA U €r0 OCBe-
IICHHOCTH B JIUTEPAType; MaTEPUAT U METOIUKA; PE3yIbTAThL, 00CYKICHHE
MOJYYCHHBIX JTAHHBIX; BBIBOIBI MM KPAaTKOE 3aKIIOUYCHHE; CIIHCOK JIUTEpa-
TYpBI; TIPH 3TOM HEOOXOJMMO Y4YecThb, YTO B JKypHAJIE HCIOJIB3YIOTCS Clie-
nytomue pyOpuKH, BbLAENEHHbIE B KpacHyro crpoky: «MATEPUAIJI U
METOJUKA», «PE3YJIbTATbI», «OBCYXIEHUE», («PE3YJIbTATHI
U OBCYXIEHUEY), «CIIMCOK JIUTEPATYPBI» (B npenenax Tpaim-
IUOHHBIX PYOPHK aBTOPHI MOTYT HCIIOJIB30BaTh MHANBUAYAIBHBIE 3aTr0JI0OB-
KW | TI0JI3aTr0JIOBKH);

® Ta0IMIBI TOMEIIAIOTCS 10CHIE CIIMCKA JIUTepaTyps! (Ipockda He Tpen-
CTaBJIATH TAOJHIIBI B BUE OTACTHHBIX (AisIoB);

® TIO/IIMCH K PHCYHKaM;

e cBe/IeHUS 00 aBTOpax: B KOHIIE CTaThU yKa3bIBAIOTCS MMEHA W OTYe-
CTBa aBTOPOB, X TOYHBIC ajpeca (IOMAIIHUN U CITy)KEOHBIH) ¢ MHICKCOM,
TenedoHbl (JOMaIIHUi U CayKkeOHbIN), e-mail, moamucn (BO3MOXHBI KX
OTCKaHMPOBAHHBIE BAPUAHTHI);

e paitn  «/Ins mepeBoguMKa», B KOTOPOM YKa3bIBAIOTCSA IEPEBOJBI
Ha3BaHUs CTaThH, (paMWIMK aBTOPOB, HA3BAHWI YUPEIKIACHUH U OCHOBHBIX
TEPMHUHOB;

® ABTOPCKHE JIOTOBOPHI IMPEACTABISAIOTCS Il PYCCKOM M aHTJIMMCKOM
BepCHii COOTBETCTBEHHO, 3aIIOJIHAIOTCS U ITOIIUCHIBAIOTCS BCEMU aBTOPaMHU
B JABYX JK3EMIUIIpPAaX W SBISAIOTCSA 00s3aTeIbHBIMH (pefakuus HEe HMeeT
rpaBa MmyOJUKOBaTH CTAThU 0€3 aBTOPCKUX JIOTOBOPOB); OJAHKHU JOTOBOPOB
npejcTaBieHsl Ha caitax: http://www.naukaran.ru (muis pycckoit Bepcuu) u
http://www.maik.ru (as aHrauiickoil Bepcum); 3alOJHEHHBIC U MOAMUCAH-
HBIE JIOTOBOPHI MO’KHO IPHUCHUIATh B PEAAKIHUIO B OTCKAHHMPOBAHHOM BHJIE
IO AJIEKTPOHHOM MouTe.

4. ITpu onMcaHNM TaKCOHOB U TIPHU 0OCYKICHUN HOMEHKJIATYPHI aBTOPHI
JIOJDKHBL CTPOTO CIEeN0BaTh MeXIyHapOAHOMY KOAEKCY 300J0THMUYECKON
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nomenknarypsr (CI16.: 3MH PAH, 2000) u nomoJHEHUsSM K HEMY, ITyOJIH-
KYEMBIM B «300JIOTHIECKOM JKypHAJIe).

5. Lludporoii maTtepuan ciexyer Mo BO3SMOKHOCTH MPEACTABIATE B BUIC
tabnuu. Kaxnas Tabnauna 1omkHa ObITh NPOHYMepoBaHa apaOCcKoi unugpoi
1 cHa0XeHa KOPOTKMM, HO IIOJIHO XapaKTepPHU3YIOUIMM €€ 3arojOBKOM.
[Mpumeyanuit k TabaMLIaM >KeJaTelnbHO M30erath, HO €ClIM OHH HEoOXOaH-
MBI — (POPMYITUPOBATE UX KPATKO M SCHO. Marepuasbl TaOJIuI HE JOJDKHBI
nyomupoBaTh Tpaduueckue MaTtepuansl. Eci B cTaThe NPHCYTCTBYET
TOJIBKO OfIHA TabJHLa, TO HOMEP ed He NMPHUCBAMBaeTCs, a B TEKCTE AaeTCs
ccpuiKa: (Tabmuma). B Tabmuiie HeoOX0AMMO HCIOIB30BATH MIPUQPT pa3Me-
pom He MeHee 10. B kaxmoif suelike TaOIHIBI JOIDKHO OBITH TOJIBKO OHO
3Ha4YeHHe (KaXXIas CTPOKa — B OTACIBHOM CTPOKE TAOIHIIBI, KaXKABIH CTOJ-
OeI] — B OTJCIIBHOM CTOJIOIIE TaOJIUIIBI).

6. Emuanier m3meperns npuBoastcs B cucteMe CU. CoxparieHus cios,
WMEH, Ha3BaHUH, KaK MPaBWIIO, HE TOIMyCKAIOTCS, 32 MCKIIOUYEHHEM 00IIe-
npuHATHIX. Bee ab0peBuatypsl 10/pkHBI paciidpossiBaThes. Ecnu B Tek-
CT€ HCIOJB3YEeTCsl COKpAICHHOE Ha3BaHME, TO OHO JOJDKHO JaBaThCsi B
cKkoOKax NpW TEepPBOM YNOMHHAHHMH, CMEIIMBAaHHWE KPaTKOI'O W IIOJHOTO
HanucaHuil HepomycTumo. llepBoe ynomMHHaHHME B TEKCTE€ W B TalOnMIax
Ha3BaHUS O0OBEKTAa WCCIENOBAaHHS MPHUBOIUTCS TO-PYCCKH (ECIH pPYCCKOe
Ha3BaHHUE CYIIECTBYET) W NO-JIATHIHU, B JaJbHEHIIEM, €CIH BHJ HMEET
pycckoe Ha3zBaHUE, IPUBOIUTCS JIMIIH PYCCKOE Ha3BaHHE, CCITH HET — Iep-
Basi OyKBa poJia ¥ BUJJOBOE HAa3BaHUE ITO-TATHIHU.

[MpunsaTHl crienyronme 0003HAYCHUsI pa3nuuHbIX jiauH peio: TL (total
length) — o6mmas mmmua, SL (standard length) — crammaprHas miwHa,
FL (fork length) — muna mo Cmutry.

7.Ilpu TONrOTOBKE PHUCYHKOB (KypHAI IyOJIWKYeT TOJBKO YEPHO-
OeIpIe MILTFOCTPANNHN ) HE0OX0IUMO MPUICPKUBATHCS CICTYFOIINX PABHUIL:

— KaXX/IOMy PUCYHKY JOJDKEH COOTBETCTBOBAThH CBOH (aiin, mocieaHuit
HEOOXOIMMO TOMMCHOBATh, yKa3aB (PaMWIIMIO MEPBOTO aBTOpa W HOMEP
pHCYHKa;

— €CJIM B CTaThe TOJILKO OJIMH PUCYHOK, HOMEp eMy He IIPHUCBAUBaeTCs, a
B TEKCTE CChUIKa Ha HETO o(OpMIISeTCs CIEAYIOIM 00pa3oM: (PHCYHOK)
uiu (PUCYHOK, a, 0, 8);

— €CJIM PHUCYHOK COCTOMT M3 HECKOJBKHX (parMeHToB, >KeIaTelbHO
MPEICTaBUTh €0 B JIBYX BapuaHTax: 1) CKOMIIOHOBaHHBIM CO BCEMH 000-
3HAYCHUSMH W 2) B BHJE OTIENBbHBIX dacTei 0e3 o0o3HaueHuU (B 3TOM
ciydae KaKIpld parMeHT JOJDKeH UMETh CBOE Ha3BaHHe: puC. la, puc. 16
UT. I.);
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— Bce 0003HA4YEHNS, HAHECCHHBIE HA PHUCYHOK, JTOJDKHBI PACIIN(POBHI-
BaThCsl B ITOJITIMCH K PUCYHKY ¥ COOTBETCTBOBATH TEKCTY;

— PUCYHKH NpUHHMMAIOTCs B cienyromux ¢opmarax: ¢ororpadun —
TIFF, JPEG c paspemennem He meree 300 dpi; pactposeie — TIFF ¢ pa3-
pemennem 600 dpi, 256 OTTEHKOB Ceporo; BEKTOPHBIE — B (hOopMaTe Mpo-
rpammebl, B Kotopoit onu crnenansl (Corel Draw, Adobe lllustrator, Free-
Hand, EPS). Jomyckatotcs rpaduku u ructorpammel B popmatax Excel u
Word. He npurumatotcst ¢portorpadun B Bume PDF-daiinos, a Takxke pu-
CYHKH, BBITIOJTHEHHbIE B MAJIOPACTIPOCTPAHCHHBIX IIPOTPAMMAX;

— HEOOXOIMMO YUYHUTHIBATH CIENYIOIIee: MPH TMOJUrpaduuecKoM BOC-
MIPOM3BEACHNH PUCYHKOB YETKOE M300pa’keHne OyAeT TONBKO y T€X WILIIO-
CTpanuii, KOTOpble OBIIM W3HAYAIBHO TPEJICTABICHBI B PEAAKIUIO C XOPO-
LIMM pa3pelIeHHeM; PUCYHKH HEOOXOIMMO pasrpyXaTh OT M3JIHUIIHEH WH-
(dopmanuu, nepeHocss B MOANUCH K PHUCYHKY 00OO3HaueHHs, macmrtab |
OCTaBJIssl HA HEM TOJIKO caMOe€ HeO0OXOJUMOE; NPH MCIOJIb30BAHUH B PH-
CyHKax OOJIBIIOrO 4yucia CTOJOIOB, CEKTOPOB Kpyra W T. M. JUIS JIY4IIEro
BOCIIPUSITHS JKEJIATEJIBHO MIPUMEHSTh Pa3IMUHYIO IITPHUXOBKY, 8 HE OTTEHKH
L[BETA 3AJIUBKH.

8. Crincok nuTepaTyphl JIOJDKEH COJIepKaTh TOJIBKO IIMTHPOBAHHBIC B
cTaThe paboThI, PacHONOKEHHBIE B apaBUTHOM nopsake. CHavana mpuBo-
JIITCS TIepedeHb padoT, OMyOJMKOBaHHBIX HA PYCCKOM sI3bIKE (MJIM Ha KH-
pHIUTHIIE), 3aT€M HA aHIVIMMCKOM (WJIM IPYrOM B aHIVIMHCKOM TpaHCKpPUII-
IUN).

CraTby OTHOTO aBTOpPa pa3MEIIAlOTCs B CIEAYIOIIEM ITOpsAKE: CHadana
MIPUBOAATCS PabOTHl 6€3 COaBTOPOB (IO TogaM B TMOPSIKE BO3pPACTAHUS),
MOTOM C OJIHUM COABTOPOM (COABTOPOB PacIojaraloT 1o an(aBuTy), OTOM
Cc IByMs H T. 1. (Bcero He Oojiee 4eThIpex) COoaBTOpamu (B XpOHOJIOTHYEC-
koM mopsinke). Eciau y aBTopa B OJHOM rojy OMyOJMKOBAaHO HECKOJBKO
paboT, To mocJe To1a MPOCTABISIOTCS OyKBHI &, 0, B 1 T. 4. (2012a, 20126,
20128...).

9. Undpopmanus B cHHMCKe JUTEPaTyphl (CCBUIKA) NOIDKHA COJEPIKATH
00s13aTeNbHBIE 3JIEMEHTHI, KOTOPBIE PACIIONAralTcsa B CICAYIOIIEM MOpsa-
Ke: (haMHJIMK aBTOPOB, MHHUIMAJIBI aBTOPOB (yKasbIBaeTcs He OoJiee YeThl-
pex aBTOPOB; €CIHM UX OOJIbIIE YETHIPEX, TO YKa3bIBAIOTCS TPH W IHIIETCS
«u Op.» uin «et al.»; Gpamunuy ¥ HHUIKATIEl ABTOPOB HAOUPAIOTCST KYPCHB-
HBIM HadyepTaHWEM); [IOJHOE Ha3BAaHUE CTaTbU, HA3BaHHE MEPHOANYECKOTO
W3JaHUs, TOJ U3JaHUs, TOM, HOMEpP U CTPAaHHIBI (€CIH IUTUPYIOTCS TE3UCH
JOKJIaZioB, TO AOIYCTUMO YKa3blBaTh OJHY CTpaHuLy). IIpu moBTOpHOMN
CCBIIKE Ha TO XK€ M3JaHNE BMECTO Ha3BaHMS KypHala Hamo mucath «Tam xe»
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win «lIbid.» (ot nat. ibidum — tam e). Eciam maercs cchlika Ha HETEPHO-
IMYeCcKoe M3aHue (KHATY, COOpHUK), TO, KpOME TOTO, HAaJ0 yKa3aTh Ha3Ba-
HHE KHUT'H MM COOpPHUKA, MECTO M3AaHusl (rOpoj), U31aTeIbCTBO U ol1iee
yucio crpaHull. CBeeHUs O pejakTopax, Yicie 3AaHui 1 JIp. He SBISIOT-
cs1 obsi3arenbHbiME. CCBUIKY Ha JIMCCEPTALMIO HAZ0 3aMEHSTh Ha aBTOpe-
(epar, npu 3TOM HEOOXOJMMO yKa3aTh ropoJl, Hay4HOe yupexeHue (yka-
3aHbl Ha Tpude) u oduiee yucno crpanuil. CChUIKH B TEKCTE 0()OPMIISIOTCS
cnenyromM obpasom: «Ilo mamueM bepra (1932), ...», «Psm aBTopoB
(Bepr, 1932; Jordan, 1932)...», «Ilo nanueim J[)xopaena (Jordan, 1932), ...»;
HEOOX0/MMO MMETh B BHJY, YTO CCHUIKA JaeTCs Ha sI3bIKE OpUTMHAJA, U HE
MCIIOJIhb30BaTh CMEIIAaHHOE Hamucanue, HanpumMep, «[lo manueiM JxopaeHa
(1932), ...», ecn pabora OMyOJIMKOBAHA HA AHTIIHHCKOM sA3BIKE (TIPABIIIb-
HOE oopMIIcHHE CM. BbIlIe). Eciu B cTaThe yka3aHa JAOCIOBHAS IUTATA, TO
HEOOXO/IMMO B3STh €€ B KaBBIUKH U yKa3aTh CTPAHUILy opuruHana. CChbUKN
Ha HEOMyOJIMKOBaHHbIE pabOThI HE JOIycKatoTcs. HOTIa BO3MOXKHO CChI-
JaThCsl Ha JIMYHOE COOOIIEHHE KOro-inbo, B TaKOM ciydae HaJl0 yKas3arb
WHHIUATBI 1 (paMUITHIO HCTOYHUKA, & TAKIKE MECTO paboThl (7151 HHOCTPaH-
IIeB B CKOOKax yKa3aTh BCIO 3Ty WHPOPMAIHNIO TO-aHTIINHCKH). Heobxomm-
MO CCBUIATHCSI HA OPUTHHAJ pabOoThI, ONYyOJIIMKOBAaHHOW B IIeYaTH, a He Ha ee
NIEKTPOHHYIO MyOJMKanuoo. J[OImycTUMO HMCHONB30BaTh CCHUIKY Ha 3JIEK-
TPOHHYIO MyOIIUKAIIMIO B TOM CIIydae, €CJIM CTaThs OMyOIMKOBaHA TOJIHKO B
WHTCPHCT-U3IaHUU.

5.3. I'padguueckoe u nudpoBoe mpeacTaBieHue
Pe3yJIbTaTOB HAYYHBIX HCCJIEA0BAHMI

Pe3ynpTaThl HAYYHBIX HCCIIEIOBAaHUHA B HAYYHBIX CTaThSIX IPEICTABIS-
FOTCS TAaKXKE B BHJE TAOJUII U PUCYHKOB.

OcHoBHbIE TpeOOBaHUS K TaOMUIAM M PUCYHKAM 3aKIIOYAIOTCS B JIO-
TUYHOM, OTKPBITOM W TIOHSATHOM IPENCTABIICHHE HAYYHBIX NaHHBIX. Kpome
TOTO, PUCYHKH JOJDKHBI IMETh BBICOKOE KaueCTBO, OBITH MH()OPMATHBHEI-
mu. Bcee HCHOJIB3YEMbIE CUMBOJIbI JOJIKHBI 6I)ITB OTPAXXCHBI B JICTCHAC pU-
CYHKa B MOJIPUCYHOUYHOM MOJAMKCH.

OCHOBHOW MPHHITUI ITOATOTOBKH PUCYHKOB M TaOIHIl — 3TO obecrede-
HHUE BO3MOXHOCTHU CTOPOHHEMY YHUTATECIIIO JICTKO IMMOHATH CMBICII ITPOBEACH-
HBIX MCCIIEZIOBAHUN TIPH aHAJIM3€ TOJBKO TaOIUIl M PUCYHKOB, O6€3 mpouTe-
HUS BCEH CTaThH.
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Ilpumep opopmnenua madnuysl 6 HAYYHOU CHambe.

Tabnuna — BrusHue ackOpOMHOBOW KHCJIOTHI HA CPEIHIO MAaccy

50-CyTOYHOW JMYMHKHU CTEPJSIIM M PE3YJIbTAaThl CTATHCTHYECKOTO aHaJIN3a

Ha HOpManbHOCTh pacnpenenenus (Tect ammpo — Yuika), 0THOPOIHOCTD

rpynmoBeix muctepcuit (Tect JIMBHHA) M CTaTHCTHYECKYIO JOCTOBEPHOCTH
aszmauii. O6sem Be1OOpKH — 50

Tect
Ccv, Tect Tect
I'pynna Mean + SE, mr | SD % n m;ﬁﬁig | Tupmsa | Heromena

KonTponpHast 259,0+24,1 1206 | 05 | 25 -
OnbitHast Ne 1 | 296,8+259 | 1216 | 04 | 22 | P>0,05 | P<0,05 P>0.05
OmnebrtHas Ne 2 278,2+ 189 78,2 0,3 | 17 !

Venosuvie obo3nauenus: mean — cpednee 3Havenue Maccol;
SE — emanoapmmuas owubka cpeoneeo; SD — cmanoapmuoe omxnonenue;
CV - kosgppuyuenm sapuayuu, %; N — 06vem 6b1060pKU

Ilpumepsl oghopmnenus pucynkoé u nOOPUCYHOUHBIX ROORUcCell 6
HayuHnoil cmampe.

() O Median
400 ; 0 25%-75%
T Min-Max
n=20
350
300
250
5 o
= 200
< - L
150 n=20
100
50
0
1 2
Positive response Negative response
to h toh t

PucyHOK — AKTHBHOCTB acriapTaTaMUHOTpaHCcdepasbl
B CHIBOPOTKE KPOBU CAMOK CHOMPCKOTO OCETPa,
noJoxkuTesbHO (1) Uin oTpHIaTenbHO (2) OTBETHBIIKMX
Ha TOPMOHAJIFHOE CTUMYJIHpOBaHKe. 11300pa)keHbl MeuaHa,
25-75 % nepueHTHIIb, MAKCHMAJIbHBIC 1 MUHUMAJIbHBIC 3HAUCHUSI.
Hcnonssosancs Mann — Whitney U test (P < 0.05).
KomunuectBo pbi0 B kaxaoi rpymme — 20
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Pucynok — D dexT onTHuecKoro n3y4eHus B MMKOCEKYHIHOM
yactoTHOM Juanasone (F = 20 Hz, t = 60 ps) ¢ pasnuyHbM
BpemeneM skcrosuimu (t = 0-600 sec) Ha ckopocTs
[IOJIBHKHOCTH CIIEPMATO30MJ0B CHOMPCKOTO OceTpa.
Nd: YAG-nazep. [inna BoiHbI A = 532 NM (3e1eHbli CrieKTp).
InotHocTs MomuocTH P = 3.0 mW/cm?. IIpencraBnenst
Ppe3yJIbTaThl CPEHNUX 3HAYCHHH (£ CTAaHAAPTHAS OLIMOKA CPEHEro).
Hcnons3osaicst HSD test (P < 0.05). O6bem BbiGopku — 10

100
B Median T Min-M.

% edian in-Max d
0 oy N
\

7 § \

60

50

\
§
40
\
\
\
\
\

Motility percentage, %

KIEN

Irradiation time, sec
Pucynok — D dexT onTHuecKoro n3y4eHus B MMKOCEKYHIHOM
yactoTHOM fuanasoue (F = 20 Hz, © = 60 ps) ¢ pasnudabM
BpemeHeM skcnosuimu (t = 0-600 Sec) Ha nporeHT
[OJIBHKHOCTH CIIEPMATO30MJ0B CHOMPCKOTO OceTpa.

Nd: YAG-nazep. lnuna Boaust A = 532 NM (3eneHblii CIeKTp).
InotsocTs MomHocTH P = 3.0 mW/cm?. TIpeacTaBieHs!
Ppe3yJIbTaThl MEUAHBI, 4 TAK)KE MUHIMAIBHBIX U MaKCHMAaJIbHBIX
3Ha4enuil. cnonp3oaics HSD test (P < 0.05). O6sem Boibopku — 10
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B cmyuyae wucronms3zoBanua Qortorpaduii, 0TOOpa)KaoUINX pa3IHIHbIC
Ouosiornyeckue 00bEKThI, HEOOXOIUMO MPUMEHITh MACIITAOHYIO JTIMHEUKY
(puc. 5.1).

Puc. 5.1. Hcnonb3oBaHue MacTabOHOM JTHHEHKH

Hmxe npuBeaeHs! pa3nudHbIC BapHAHTHI IPEACTABICHHS HAyYHbBIX TaH-
HBIX B BHIC TpadUKOB, AMArpaMM, KOPPEISIIHOHHBIX MATPHI[ H T. [I.
(puc. 5.2-5.17).

300
I

Macca, mr

260
I
®

T T T
Koutpons Onbir 1 OnbiT 2

Vicernenyemele rpynmis!

Puc. 5.2. I'padux cpeauux (ycwr noxkasviearom
PazMax cmanoapmuou owubKu cpeoHeir)
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Puc. 5.3. XY — ycnoBHsIi rpadux

BnUsHWe hakTopa X Ha Maccy JIMYNHOK

.
Oneir.1

300 r
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BpemA

Puc. 5.4. XY — ycnoBHbli rpaduk,
PpaseNeHHbI Ha pa3YHbIe TaHeIn
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Puc. 5.5. Toueunslit rpaduk
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Puc. 5.6. KateropuzoBaHHblil rpaduk




2

[ Hapywenve kposoobpalienus - 5 % BZZ4 Nnauc yacTu KNeTok cetyaTku rmasa - 3 %
MoBpexaeHue YacTen BucuepanbHoro annapata - 4 %

HapyweHue B pa3sutum xabp - 6 % WckpusneHue Tena - 6 %

HapyweHue pesopbuuu xenTka - 2 %

EBE2 HopmarnbHo passuBatoLmecst aMBpUOHbI - 56 %

HapyLueHue B pa3BuTum 060HATENBHBIX OpraHoB - 18 %

Puc. 5.7. KpyroBas nuarpamma
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Puc. 5.8. CronbuaTtas quarpamma
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sunvival yearling
suvival lava
survival fingerlings

weight 4 8 02
suvivalyearling
suvivallana 012

sunvival fingerlings 1 ) 4

Puc. 5.11. MynbpTHKOIUTHHEAapHAs: KOPPEIAILHOHHAS MaTpHUIa
(LIBETHO# BapHaHT)

Mnolas INacTHHKEY
WupnHa 3yBua. masx
Anunaayiua. max

KonwyecTeo 2yBuos

Anunann
WupnHa
AnuHann

@
I
=
c
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WupuHa
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WnpuHa zyBua man

AnuHa 2ydua..max

KonnyecTeo 3yALoE

Puc. 5.12. MynbTUKOIIIMHEApHAs KOPPEIALMOHHAs MaTpULia
(BapHaHT JUIs YepHO-0eIIoi mevaTH)
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Hz 10

Hz 50

column
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Puc. 5.14. PaznuyHble BapuaHThl BAPUOTPaMM

0 50 100 150 200

BpemaA NoaBKKHOCTH CNEpMaTo30Ma0B

Puc. 5.15. I'paduik MOBEPXHOCTH SIACPHOM MIIOTHOCTH
pacnpeneneHust JByMEpHOH CiTy4ailHOM BeTHMYHHbI
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6. OPTAHU3AIIAA UCCJETOBAHUI B PBIBOBOJICTBE

6.1. IlpaBuia noadopa puid AJs IKCIEPUMEHTA

Otbupath pbId HY’)KHO OJHOW MOPOJIBI M OIU3KHX IO MPOMCXOKACHHUIO.
OtOupaemMble pIObI JOJDKHBI OBITH THITUYHBIMH, 0€3 PE3KMX OTKIOHEHHH
MOPQOIOTHYECKOTO M (PU3UOIOTHUECKOTO XapakTepa. B rpymmy mydme
BKJIIOYaTh (OCOOEHHO NPH IOCTAHOBKE OIBITA METOJIOM I1ap-aHaJIOroB)
OJHOSIHIIEBBIX IBOCH, MJIM OJHOMOMETHBIX PBIO, MM MOTyOpaTheB, MOIycCe-
CTep MO 0TIy, MPOUCXOIAIINX OT CXOJHBIX IO KaueCTBY MaTepei, Ui He
POICTBEHHBIX, HO BECbMa CXOAHBIX MEXIY CO00 PBIO MO TEIOCIOKECHHUIO U
NPOYUM CBOMCTBaM. B aHajorm MOXKHO 3a4UCISATH TOJIBKO PBIO OJHOTO
10Ja, BO3pPAcTa, ypPOBHS Pa3BUTHSA, YNUTAHHOCTH, THIA TEJIOCIOKCHHMS,
COCTOSIHUSL 3]10pOBbsI (OOJBHBIX WM INEepe0OJEeBIINX BKIIOYATh HENb3S),
YPOBHS IIJIOZOBUTOCTH.

6.2. XapaKkTepHCTHKA MePHOJOB IKCIEPUMEHTA

HccrenoBanmsi, cxeMa KOTOPBIX OCHOBaHA HA MPUHIMIE TPYI, Kak
MIPaBUJIO, NENATCS Ha TPU IEPUOIA: YPABHUMEAbHbIU, ULU Npedsapumeb-
ML, NEePexXOOHblll; eAGHDBIL, UTU YUEeHbIIL.

YpaBHUTeNbHBIN, WIH NpeIBapUTeIbHbINA, Nepuoa. B »ToT nepuon
CTaBUTCS 3ajJjauya MPOBEPUTH aHAJIIOTMYHOCTh COCTaBa MOJAOOPAaHHBIX PBIO U
OIICHUTHh COCTOSTHHE WX 30poBBs. KopmileHWe W conepkaHue B ypaBHH-
TEJIbHBIN MEePUOJ] OAMHAKOBOE B KOHTPOJIBHOW M ONBITHBIX rpymnmnax. [nu-
TENBHOCTh TPEIBAPUTEIBHOTO MEPUOJA 3aBUCUT OT MPEANICCTBYIOIINX
YCIIOBUH: 4eM OOJbIlle OHU OTVIMYAINUCh OT CYIIECTBYIONINX, TEM JTUTEIb-
Hee nepuoj. MuHUMalbHas JJIMTENbHOCTh — 15 CyT.

Ilepexoaublii nepuoa. IIpogomkaercs He MeHEe Hedeau U CIYKUT IS
MIOCTEIIEHHOTO MPHUCIOCOONEHNsT PBI0 K YCIOBHSAM OIBITHOTO peXHMa
KOPMJICHUS MJTU COJIEPKaHus. DTOT MEpHO He 00s3aTeleH, eClid B peBa-
PUTEIBHBIA TIepHOoJ] He OBLIO MEPECTAHOBOK PHIO M3 TPYIIEI B TPYIILY, a
BBEJICHHC OTBITHOTO PEKUMAa KOPMIICHHS U COICPIKaHUS HE TPeOyeT OT phI0
OOJIBIIHNX MPUCTIOCOOUTEBHBIX MTEPECTPOCK.

YdeTHbIi, WM IJIABHbIH, IePUOI. DTO OCHOBHOM MEPUOJ OMbITa JJIU-
TenbHOCThI0 He MeHee 1,5-2 mec. C Hayayma y4eTHOTO MEpPHoja BBOIAUTCS
BECh KOMILJICKC H3Y9aeMbIX (PAaKTOPOB, MPEAYCMOTPEHHBIX METOUKOMN OIIbI-
Ta. He momyckaercss HUKakWX MepecTaHOBOK pbI0. B cirydae nx BRIOBITHS B
pe3ysbTaTe HECUACTHBIX CIy4YaeB, Kak MPaBUIIO, YAAJSIOT U UX aHAJIOTOB U3
COCEITHHUX TPYIL
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HccnenoBanus, MpoBOIUMBIE IO METOAY IIEPHUOAOB M IapauleNbHBIX
IPYIII-NIEPHOJOB, IPEUMYIIECTBEHHO COCTOST U3 NpedsapumenpHo2o nepu-
00a; Nepeoeo ONbLIMHO2O Nepuodd; 6mMopo20, UIU 21ABHO20, ONBIMHO2O0
nepuooa; KOHMpOIbHO20, UM 3AKTOYUMENLHO20, NEPUOOA.

MuHnManbHas INTENBHOCTD NPeBapUTeNbHOTO Hepuona — 15 cyr, ne-
pexonHoro — 7—10, nepBoro onbiTHOro — 25-30, riaBHoro onsiTHOrO — 30-60
n 3axmountensHoro — 25-30 cyt. IlepexonHbIid mepno]; 9acTo BKIIOYAIOT
MEXy TIEPBBIM U TNIABHBIM OMBITHBIMHU MIEPHOIAMH, & TAKXKE MOCTe Mpe/Ba-
pHTENBHOTO. 3HAYCHHE NEPEXOAHOTO NEepro/ia — IIOCTEIIEHHOE MIPUCIIoco0IIe-
HHE PBIO K YCJIOBHSIM OIBITHOTO PEXUMa SKCIepuMeHTa. V3ydaemblii KomIto-
HEHT BBOJT B PALIMOH B IJIABHBIN ITEPHO] ONBITA. B 3aKIFOYMTEINBHBII IIepH-
0]l M3 pallOHa UCKIIFOYAeTCs IAaHHBII KOMIIOHEHT U PhIO IIEpEeBOASAT Ha paLy-
OH TPEIBAPUTEILHOrO MEpHOAa. DTOT HEPHOJ YacTO OMYCKASTCS M HYXKEH
JJIA TOTO, lITO6I)I YAOCTOBEPUTHCA B PABEHCTBE MPOAYKTUBHBIX rnokasarejiei
pbIO Ha OJTHOM W TOM JK€ PAIIOHE B IPEABAPHUTEIBHBIN EPHOI U 3aKITFOYH-
TEIbHBIN 1 npu HeO6XOI[I/IMOCTI/I BBE€ACHHS COOTBETCTBYIOIINX KOPPECKTHUBOB.

6.3. Kinaccudukanusi METOIOB MCCJIETOBAHNUI B PHIOOBOICTBE.
CyumHoCTh METO10B

LleHTpaIbHBIM 3BEHOM B ITOJITOTOBKE M MPOBEJICHUH JIIOOOTO SKCIEPH-
MCHTa SBJISICTCS METOJMKAa HCCICAOBaHUH, T. €. KOMIUIEKC M TOCIIEI0Ba-
TEJIFHOCTh cHenn(pHIEcKUX ONepanuil Haj IOJONBITHRIME peiOamu. B oc-
HOBE PHIOOBOAHBIX OIBITOB 3AJI0’KEH METOJ| CPAaBHEHUS, C MIOMOIIBIO KOTO-
POTO Ha OCHOBE CXOJICTBA M PABEHCTBA MEX/y TpyMIIaMH BceX (pakTopos, 3a
HCKJIIOYEHHEM HM3Yy4aeMOro, YCTaHaBIMBAIOT €ro BiIMsHUE. [Ipu aToM oauH
U3 BAapHWAHTOB OIbITa MNPUHUMACTCA 3a KOHTpOJ’IBHBIﬁ, a OCTaJIbHbIC —
34 OIIBITHBIC.

[Ipumensiemble B HACTOSIIIEE BPEMS CXEMBI PHIOOBOTHBIX HUCCIIETIOBAHUI
OCHOBaHBI Ha NMPHUHIMIIAX aHAIOTHYHBIX TPYII U TPYIIT-IIEPHO/IOB.

ITpu mOCTaHOBKE OMBITOB MO NMPHHIMIY IPYNN-AHAJOI0B GOPMHUPYIOT
HECKOJIBKO TPYIII PIO. DTOT MPHHIUIT COCTOUT U3 METOJIOB 000COOIEHHBIX
U uHmezpanvuvix pynn. Meton 000COONIEHHBIX TPYIII MOAPA3CIIeTCsS Ha
METOJBL: 0OHOANUEEHIX O60CH, NAP-AHAN0208, COATAHCUPOSAHHBIX 2PYNN-
AHA10208, MUHU-CTATA, 3 METOJ, UHTETPATBHBIX TPYIII HOApa3AessieTCs Ha
00HOhaKmopHbIL U MHO20(AKMOPHDLIL.

Be100p cxembl BCCeI0BaHUH 3aBHCUT OT LI KCIIEPUMEHTA U KOJIH-
4yecTBa pbl0, UMEIOLIUXCS B pacnopsbkeHuy. Hanboee TOUHBIM METOZOM U3
[IEPEUNCIICHHBIX SIBISIETCS. MEMOO 0OHOANUEBbIX 080€H, TaK KaK B OIIBITE
HaXOJATCS PBIOBI C OJMHAKOBOI HAacieICTBEHHOCThIO. [IpenmyruecTBo
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JTAHHOTO METO/Ia COCTOWT B TOM, YTO B COCTaBE KOHTPOJBHOH M OMBITHBIX
TPy HAXOAATCS MAKCUMAaJIbHO WJICHTUYHBIE PHIOBI: 110 TEHOTHITY, BO3pac-
Ty, HBOH Macce, TeIOCIOXeHHI0. [103ToMy pe3ynbTaTsl, MOJIYYCHHBIE B
ONBITaX C TaKUMHU pblOamH, Haubosee OOBEKTHBHBIC, TaK KaK Ha HHUX B
HaMMEHBIIIeH CTEIICHN BIISIOT HHANBUIYaIbHBIE 0COOCHHOCTH PHIO.

I'maBHBIM HEZOCTATKOM MeETOAA SBISETCS TO, YTO B JAHHOM CIlydae
OUYEHB CIIOXKHO 1O00paTh PbI0 B KOHTPOJBHYIO W ONBITHYIO TPYIIIBI OJH-
HAKOBOTO TI0JIa ¥ HEOOXOJMMOT0 KojmdecTBa. MOKHO OTOOpaTh JUIIE JIBE
TPYIITEI — KOHTPOJIBHYIO U OIHY OTBITHYIO — H, CJICIOBATEIHHO, H3YIUTH B
OTIBITE BIMSHKE TOJBKO OJHOTO (haKTopa.

Memoo nap-ananozos. Jlanuplii METO] SIBJISIETCS OCHOBHBIM, Hanboiee
YHHUBEPCAIBHBIM H IIAPOKO PACIIPOCTPAHECHHBIM METOAOM HCCIIECOBAHUH B
pbIOOBOACTBE. METo] OCHOBaH Ha MOJ0OPE OTHOCHTENHLHO aHaJIOTHYHBIX
peI0 B cpaBHHMBaemble Tpynmubsl. OCHOBHOE YCIIOBHE: MapHas CTPYKTypa B
OpraHM3allMM OIbITa, CTporas (UKCALUs IOJOXKEHHs B TpYIIE KaxIoh
PBIOBI TIO OTHOMICHHWIO K pbIOaM Apyrux rpymnmn. Ymcimo rpynm 3aBUCHT OT
KOJIMYEeCTBA M3Y4aeMbIX (PaKTOpOB, MPUYEM OJAHA M3 IPyNn 00S3aTebHO
JOJDKHA OBITh KOHTPOJBHOHM, C KOTOPOH CPaBHHUBAIOT OCTAJBHBIC TPYIIIIHL.
[Tpn monGope prIO B IpyNIbI YUYUTHIBAIOT OPOLY, IIOPOJHOCTH, IO, MPO-
HCXO0XICHHUE, BO3PACT, KUBYIO Maccy, KO3IQQPUIUEHT YIMUTAHHOCTH H JIp.
ITpn sTtoM pmomkHa coONIOAATBCS MaKCHMallbHAs aHAJIOTHYHOCTH PHIO B
napax — NpaBWIbHO C(OPMHUPOBAHHBIE TPYIBI PHIO HE JOJDKHBI MMETh
JOCTOBEPHBIX PAa3MUYUi MEKIYy cO00H 1o BceM mapaMerpaMm orbopa. Cre-
IIeHb BIMSHHUA U3y4aeMoro (akTopa ONMpenelsioT 10 pa3HUIle MEXIy KOH-
TPOJBHOH W OIBITHOW Tpymmamu pei0. [Tocie mombopa map peid B TPYIIIEL
ONPENeNsIIoT, Kakas W3 HUX OyJIeT KOHTPOJIbHAs, a Kakas MM KaKue —
OTBITHEIMH. BBIOOp OCYIIECTBIAIOT PaHIOMHU3HPOBAHHO, T. €. C IOMOIIBIO
xepeodbeBkr. Cxema onbITa NpuBeeHa B Tadu. 6.1.

Tabnuna 6.1. Cxema opraHu3alMM ONBITA METOOM NAP-aHAJIOIOB

Ipyona YpaBHUTEIbHBIN Ilepexoanslit I'nmaBHBIi (YYEeTHBIN)
Py mepuon (15 cyr) mepuon (7-10 cyt) | mepuon (1,5-2 mec)
KoutponbHas OK OK OK
Onbrmias OK IMoctenennsrii nepe- | OK + u3ydaemsiit
XOJI Ha PEKHM OIIbITa (akTop

IIpumeuanue. OK — 0OCHOBHOI KOMILIEKC.

Memoo coanancupo8anHvlx Zpynn-ananoz08. IToT METOJ MPUMEHSET-
Csl B TOM CJIy4ae, KOTJia HeT BO3MOXHOCTH 0TOOPaTh HEOOXOAMMOE KOJIHYEC-
CTBO QHAJIOTMYHBIX Map PhIO COTIACHO CXEME ONBITA U HET JIOCTATOYHBIX
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JTAHHBIX 00 X MpoHCcX0oKaAeHUH. [1o3TOMy I OTBITa OTOMPAIOT IPUMEPHO
OJIMHAKOBBIX PBIO IO BO3pacTy, KUBOH Macce, T. €. 10 (hEHOTHIHMYECKUM
NpU3HaKaM, NpUYeM UX JOJDKHO ObITh B 1,5-2 pasa OoJjblie, YeM HY>KHO
JUI METOJIa Map-aHanoroB. DTUM KOMIIEHCUPYIOTCS BO3MOXKHBIE T€HOTUIIH-
yeckue pasznuuus peido. B maHHOM Mertoze coOnmofaeTrcs JIMIIb aHaJoTru4-
HOCTh CPABHUBAEMBIX TPYII MO MX CPEIHHM IIOKa3aTelsiM B IIEJIOM, a He
aHAJOTWYHOCTh OTAENBHBIX map pbi0. OTOOpaHHBIX JUIS OMbITa PHIO MO
TPYIIIaM PaCIpPEEISIOT CIyJalHBIM METOAOM (PaHIOMH3HPOBAHHO), YTO
SIBISIETCSI B)KHBIM METOANYECKIM MOMEHTOM.

Mertoj rpyni-aHaJloroB AOCTATOYHO YaCTO HMPHMEHSETCS B PHIOOBOA-
HBIX HCCIIEJIOBAaHUAX M MOXET JaTh IOCTATOYHO OOHAIEKHUBAIOIINE PE3YITb-
TaThl TOJBKO IPH BBHICOKOW CTENEHHU JIOCTOBEPHOCTH CPaBHMBACMBIX ITOKa-
3areneii (P < 0,05 u Bbime). s riay0okux QU3NOIOTHYECKUX U OHOXUMH-
YECKUX UCCIIEI0BAHUN TaHHBIM METOJ HEIIPUMEHHUM.

Memoo munu-cmaoda. Eciy HeT BO3MOKHOCTH IIPOBECTH HCCIIEIOBAHUS
ONMCAHHBIMH BBINIE METOJaMHM, HCIOJB3YIOT METOJ MHUHH-cTaaa. Ero mc-
MOJIB3YIOT MPEUMYIIECTBEHHO Ha IIEMEHHBIX PBIOax (MaTOYHOM CTaje).
CymHOCTs METO/Ia COCTOUT B TOM, UTO JJISI U3Y4EHHUs KaKoro-nubo Bompoca
O0TOMPAIOT OOJNBIIYIO IPYMIY PBIO, KOTOPAs BBLACIACTCS B MPOU3BOACTBEH-
Hylo enuHHMIly. COCTaB 3TOM IpyIIBI TOJDKEH OBITH KOMMEH odlero crazia
10 (pEeHOTHITMYECKUM I10Ka3aTelNsIM, U3 KOTOPOTO OHa BBIAEJIEHA, T. €. OHA
JIOJDKHA MMETh TaKylo e CTpyKTypy. OTOOp pbId B MHHH-CTAJ0 MPOBOJIST
PaHIOMHM3HUPOBAHHO (T. €. CIy4aiHO), IPUYEM MHHHU-CTAJO SIBISICTCS OIIBIT-
HOM rpynmnoii, a OCHOBHOE CTalo0 — KOHTPOJIbHON. PopMUpOBaHKE TIOTOJIO-
BbS MHHH-CTaJa OCYIIECTBIISETCS CIECAYIOUMM 00pa3oM: BCE MOTOJOBBE
pBIO XO03sHCTBa (HaNpUMep, KapIoB) pa30UBaOT HA TPYIIIEI C YYETOM BO3-
pacta, MOpOIHOCTH, )KUBOI MaccChl, TNIOJOBUTOCTH U T. [I., 3aTEM OT KaxA0U
Tako# rpymnmsl 0ToupaioT mo 10—-15 % pr16 B MUHH-CTAIO.

OOBIYHO C TTOMOIIBIO JAHHOTO METOJa M3y4JaroT TEXHOJIOTHYECKHE BO-
MIPOCHI, a TAKKE BIHSHUE TeHETHIECKUX (DaKTOPOB Ha IJIOJJOBUTOCTb.

BTopoil pa3sHOBUAHOCTBIO METOAA, OCHOBAaHHOIO HA MPUHIUIIE aHAJO-
TUYHBIX TPYMI, SBIAETCS MemOo0 UHMEZPAAbHBIX 2PYNN. DTOT METOA MO3-
BOJISIET TIOJTyYUTh MH(OPMALIUIO O BIMSIHUM HECKOJIBKHX (DaKTOPOB B OJTHOM
JKcHepuMeHTe. B JaHHOM cilydae uMeeTcs BO3MOXKHOCTb YCTAaHOBUTH BIIH-
sSHUE WX Hauboiee ONTHMAIBHOTO COOTHOWICHWs. B mccienoBarenbekoin
paboTe mpUMEHSETCs J1B€ Pa3HOBUAHOCTH JTAHHOTO METOMA: 08YX¢haxkmop-
HbLU T MHO2OG)AKMOPHUIL.

Memoo osyxgpaxmopnozo komnaekca (1abi. 6.2). C HOMOIIBIO 3TOTO
METO/la M3y4YaloT BIMAHHUE IBYX ()aKTOPOB OJAHOBPEMEHHO NPH PAa3HOM HX
ypoBHe. [l 3TOrO OTOMpaloT HEOOXOIMMOE KOJMYECTBO TPYII PHIO, B
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KaXXJOH M3 KOTOPBIX M3y4YaloT BJIMSHHE Pa3HBIX YPOBHEH ABYX (DaKTOpOB
(HampuMep, B MEpBOH IPyNIIE CKapMIIMBAIOT PALMOH C BBHICOKHMM YPOBHEM
NPOTENHA M HU3KHM YPOBHEM YTJICBOJIOB, BO BTOPOi — HA00OpOT, a B Tpe-
ThEH — C HU3KUM YPOBHEM TOTO W JIPyroro u T. A.). OT6op pbIO B TpymIis!
OCYILECTBJISIIOT TaK XK€, KaK U MpU NPUMEHEHHH METOa IPYII-aHalI0roOB.

Tab6nuua 6.2. [IByX¢aKTOPHBI KOMILIEKC

Ipymma HW3yuaembie paxTopbl
YpoBeHb nporerHa Yposens yriaesoaa
| Bericokuii Huskuit
1] Huskuit Bericokuii
11 Hwuskwmii Hwuskwmii
I\ Bricokuii Bricokuii

Memoo muozogpakmoprozo komnaexca (tabn. 6.3). ITOT MeTON TPH-
MEHSIOT, KOT/la HEeOOXOJIMMO HM3YYHTb OJHOBPEMEHHOE BIIMSHHE MHOTHX
(daktopoB (Oosiee ABYX) MPH Pa3TUYHBIX WX COUYETAaHUSAX. MeTon WMmeer
TaKyI0 )K€ CXeMYy, 4TO M MPUBE/ICHHBIN BbIIIE, HO BKJIOYAeT B ceOs Ooblee
YHCIIO TPYIII U, CIIEJ0BATENILHO, SBISIETCS OOJiee TPOMO3IKHM, YTO 3aTPY/-
HAET paboTy HCCIIeNOBATENS.

Ta6nuna 6.3. Cxema npoBe/ieHHsI ONBITOB C HCIOJb30BAHHEM MeTO/1a
HHTErpajbHbIX rpynin. MHOroGpakTopHbIi KOMILTIEKC

W3ydaemble GpakTopsi
Tpynna YpoBeHb IpoTerHa YpoBeHb yriesona YpoBeHb xHpa

| Huskwuii Huskwuii Huskuit

1 Bricokmii Huzkuii Hwuskwii

11 Huzkuii Bricokmii Hwuskwii

v Bericokwmii Bericokwmii Huskuit

\Y Huzkwii Huzkwii Bricokuit
VI Bricokmii Hwuzkuii Bricokuit
VII Huskwuii Bericokwii Bericokuii
Vil Bericokwii Bericokwmii Bericokuii

BTopoil npuHIMIT 300TEXHUYECKUX HCCICOBAHUN — MPHUHIUI TPYyMN-
NMEPHOOB. 311eCh BBIJCISIOT METOJbI: NEPUOV0E, NAPAIETbHbIX 2PYNn-
nepuooos, 06pamHo2o 3amewjenuss (cmanoapmuvlii u 6e3 KOHMPOIbHOU
2pynnol), NOBMOPHO20 3amewjeHuss (O8YKpAmMHbIl U MHO2OKPAMHbILL), 1d-
MuHcKo2o keaopama (cmandapmmuwlii u no Jlykacy).

Memoo nepuodoe (1adn. 6.4). ObIT MPOBOIIT Ha OJHON TPYIIIE U U3Y-
YalOT BIMSHUE KaKOro-mubo (akropa B TEUYEHHE HECKOJBKHX MOCIIEI0BA-
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TeJILHBIX Neprof0B. OMBITH CIEeAyeT MPOBOIUTH HAa PHIOAX, 3aKOHYMBIINX
POCT, YTOOBI HCKITIOYHTH BIMSHHUE BO3PAcTHOTO (hakTopa. Bech ombIT nenst
Ha HECKOJIBKO INEPUOJOB. B mepBbIi nieprosa M3y4aloT IJI0A0BUTOCTH PHIO,
WIN TEMII pOCTa, WM JIPYroi mokasaTeib B OOBIYHBIX YCJIOBHSX (B KOPM-
JICHYECKOM OIIBITe — Ha OCHOBHOM DAallUOHE), BO BTOPO MEPUOJ B OCHOB-
HOM paIyoH BBOJAT M3Yy4aeMbli pakTop M CYAST O €ro BIMSHHUU Ha U3yda-
eMblil mokasaresb. B Tpetuit nmepuon peid0 BHOBH MEpEBOIST Ha OCHOBHOW
PAILOH M YCTAaHABIMBAIOT, ACHCTBUTENBHO JIN U3MEHEHHSI B XO3IHCTBEHHO
MOJIE3HBIX TPH3HAKaX OBIIM BBI3BaHBI ACHCTBHEM HM3ydaeMoro ¢axropa, a
HE CITyJalHBIM CTCUCHHEM OOCTOSITENBCTB.

Tabnuna 6.4. Cxema npoBe/ieHHsI ONBITOB METOJI0M IEPHOI0B

. Bropoit .
TepBsrit N . | 3axIounTenbHBIH
I o o (rnaBHBIH) IMepexonnsrii o
pEABApUTEIBHBINA |  ONBITHBII " (KOHTPOJIBHBIIT)
nepuoy (15 cyr) TIePHOT OIbITHAIH Tepron TIePHOL
(25-30 cyr) [iepuoL (5 eym) (25-30 cyr)
(30-60 cyT)
OP + usyuaemsblit
OP OP (baxtop OP OP

IMpumeuanue. OP — 0CHOBHOM panyoH.

[Ipenmy1iecTBO JaHHOTO METO/1A 3aKJIFOYAETCsl B TOM, YTO OIBITHI IPOBO-
IST Ha OJIHUX U TEX )K€ pbl0ax, Cle0BaTeNbHO, UCKIF0YAeTCs BIMSIHHUE WH-
JMBUyanbHBIX OocoOeHHOcTel pbI0. HemoctaTkn MeToma — OTHOCHTENBHO
KOPOTKHE CPOKH IIPOBEICHHS OIbITAa, TPYAHOCTH y4eTa BIMSHUSA OJHOTO
parriona Ha fpyroil. Ha pe3ynbTrarTsl HCCeoBaHIIA MOXKET BIMSITh TaK HA3bl-
BaeMbIil (hakTOp BpEeMEHH, T. €. W3MEHEHHUsI TIOTOAHBIX YCIOBHH, (HH3HOJIOTH-
YECKOr0 COCTOSIHMS (BO3PACTHBIC M3MEHEHUs, U3MCHEHHS, CBSI3aHHBIC ¢ (a-
3aMHM LUKJIa pa3MHOXeHus], U 1p.). [103TOMy MaHHBIH METO Yalle UCTIOb3Y-
€TCsI TIPY MOCTAHOBKE OTHOCHTENBHO KOPOTKHX KOPMJICHYECKHX OIIBITOB.

Memoo napannensuvix zpynn-nepuodos (tadi. 6.5). Oror mMetos mpu-
MEHSIOT Ul CPaBHHUTEJIBHOTO W3YYCHHMS BIMSHHS HECKOIBKHX (DaKTOPOB.
Jliist u3ydeHus! BIMSHHUS OTIENIBHOTO (haKTopa BBIACISIOT OTACIbHYIO TPYII-
my, T.€. OT YHCJia M3y4aeMbIX (akTopoB OyAeT 3aBHCETh KOJIHYECTBO
rpymni. 31ech BO3MOXKHA HE3aBUCHMas OLEHKA BIIMSHUS KaXJOTO H3ydae-
MOro (akTopa B OTHECIBHOCTH, a TAaK)X€ CPaBHCHHE HMX OTHOCTUTEIHHOM
3G (PEKTUBHOCTH, €CIHM OIBITHBIE T'PYNNBI PbI0 KOMIUIEKTOBAJIHCH aHAJO-
TMYHBIMKA pbIOamu. [IpuMeHsieTcss pelIKo M IJIaBHBIM 00pa3oM B KpaTKoO-
CPOYHBIX ONBITAX MO KOPMJICHHIO.
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Tabnuna 6.5. OpraHu3anms onbITa METOIOM NApPaJLIeIbHBIX IPYNI-NIEPHOI0B

. Bropoit .
IIpenBapuTenbHblIit Hepaerii OIBITHBIH SamounTe LI
p OIBITHBIH . (KOHTPOJBHBIIT)
I'pynmna TIepUOA (TnaBHBbIIT)
(15 cyr) epuos Hepron Hepuos
(25-30 cyr) (30-60 cyT) (25-30 cyr)
OP + usyuaemslit
I opr opr dbaxtop opr
OP + usyuaemslit
1 opP opr dbaxtop opr

Memoo zpynn-nepuodoe c odopamnvim 3ameujenuem. J[aHHbIIl MeTO
0o0BennHACT ABa BHIMICTIPUBEACHHBIX MeToAa. MMeer nBa BapuaHTa: cman-
Oapmmuuwiti (tabi. 6.6) u 6ez xommponvnou epynner (1abdin. 6.7). B nepsom
BapHaHTE BBOIAT KOHTPOJBHYIO TPYITY, BO BTOPOM — HCKIIIOYAIOT €e.
[Ipu manHOM MeTOAE CPaBHHUBAIOT M3ydacMbIC ITOKA3aTeNN B JBYX HAIpaB-
JMEHUAX: MEKAY TPYNIIaMH PeI0 U MEXIy MepruoJaMy OmbITa, 4To obecre-
YMBaeT TOJIydyeHHEe Hauboyiee IOCTOBEPHBIX NaHHBIX. Mexay HEepBBIM U
BTOPBIM (TJIaBHBIM) MIEPUOJIAMH OMBITA MHOTIA BBOJIST MEPEXOIHBIN TMepH-
oxn. Bo Bropom Bapuanre ombita (0€3 KOHTPOJBHOW TPYIIIBI) MCKIIOYAIOT
KOHTpPOJIbHYIO TPYIIY, OJHAKO BBOJSAT JIONOJHHUTENBHBIH KOHTPOJIBHBIN

(3aKITIOUUTENBHBIIN) NEPUO.

Ta6nuna 6.6. Cxema opraHu3anuu ONbITA METOOM I'PYIII-NIEPHOIOB
¢ 00paTHBIM 3aMeleHreM (CTAHIAPTHBII)

IloaroroButenbHbIi . IlepBsrit Bropoii
. Ilepexonnsiit . o
(YpaBHUTEIBHBIIT) OIBITHBIH OTBITHBIH
I'pynna Neproz
epuos (15 cyr) epuos Hepuos
(15 cyr) yr (30-60 cyT) (30-60 cyr)
| — KOHTpOIIBHAS OoP IMocrenenHbIi opP op
Il — onbiTHAs OP nepexogq Ha | OP + ¢akrop A | OP + dakrop b
Il — onbiTHAS oP pexum onbita | OP + ¢akrop b | OP + daxrop A

Tabnuua 6.7. CxeMa OpraHu3anu ONbITA METOOM I'PYIII-NEPHOIOB
¢ 00paTHBIM 3aMelIeHHeM (0e3 KOHTPO/ILHON IPyMIIbI)

IToaroroBUTEILHBIN . OMNBITHBIN IEPUOL o
. Tepexoanbrit KoHTponbHBIi
(ypaBHHUTEIbHBI)
I'pynna nepHon NepUos | 1 TEepHOJI
(15 cyr) (7-10 cyr) |(30-60 cyt)|(30-60 cyr)| (25-30 cyT)
| onpITHASK OoP OP + A OP+A OP+5b OP+A
Il onbrTHAS oP OP+5B OP+5b OP+A OP+5b
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Memoo nosmopnozo samewenus (tadn. 6.8). dror Meros paspaboran
IUISL TOTO, YTOOBI MHOTOKPATHO OLICHHTH CIPaBEIIUBOCTH MOJYYCHHBIX B
OIBITE PE3y/IbTATOB M y4YECTh BIMsHUE (akTopa BpeMeHH. JlaHHBIH MeTox
COYETAeT JOCTOMHCTBA rPYIIIOBOrO METOAA H METO/A TIEPUOOB U MO3BOJIS-
€T MHOTOKPATHO CPaBHHBAaTh IOJYYCHHBIC Pe3ynbTaThl. Yale BCEro 3ToT
METO/I HCTIONB3YETCs MTPU MOCTAHOBKE OIMBITOB MO KOPMIICHHIO.

CyIIHOCTh METO/Ia COCTOHT B cieaytomeM. GopMHUPYIOT 3 TPYMIIBI PhIO
no 10 3K3. B KaXAOi, mMpUdYeM OJHA W3 HUX KOHTpOJbHas. B momroroBu-
TEJIbHBII IEPHOJL OMBITA PHIObI KOHTPOJIBHOM M OMBITHBIX IPYIII MOIYYarOT
OCHOBHOH parnoH u 1o 50 % u3 AByX M3y4aeMbIX BUAOB KopMa. OCHOBHOM
MEPUO OTBITA ACTAT HAa 6 MOANEPHOAOB, U B KaXIbIH U3 MOANEPHUOIOB
KOHTPOJIbHASL TPYIIIA MMOJYYaeT TOT XK€ PALMOH, & OMbITHBIE IPYIIIBI — [0-
MEPEeMEHHO OJIMH M3 M3y4aeMbIX BUAOB KopMma. [103TOMy 3a OCHOBHOW Tie-
PHO/I OTIBITA KaXBIH BUJ KOpMa OyJeT u3ydeH 3 pasa, a B I[EJIOM 110 JBYM
rpynnaMm — 6 pa3. TakuMm crocoOoM JOCTHUTaeTcsi TPEXKpaTHas HMOBTOP-
HOCTb. HpI/I HCO6XO,Z[I/IMOCTI/I N3Yy4YCHUA 60,]1])11161"0, 4eM JIBYX, KOJIMYCCTBA
(akTOpoB (HOPMHUPYIOT COOTBETCTBYIOIIEEC KOJHYECTBO OIBITHBIX TIPYIII
(T. e. mo rpymme Ha (aKTOp) ¥ COOTBETCTBEHHO YBEIMUYUBAIOT KOJHMYCCTBO
MOJINIEPHUOI0B B OCHOBHOM IE€pHoJie onbITa. ['pynisl GopMHUPYIOT IO PUH-
LUITY [TAp-aHAIOTOB HJIH TPYIII-aHATIOTOB.

Tab6nuua 6.8. HPOBCIICHP[C ONBITOB METOJA0M NNOBTOPHOI'0 3aMelllEHUS

Ilepuon ombiTa Tpynna
KOHTPOJIbHAs | lombrrmas | Il onbrrhas
Toarorosurenbubiii (20 amH.) OP+50% A +50% b
OcuosHoit (120 nH.):
| omeiT (20 111.) OP+50% A+50%5b | OP+100% A | OP+100% b
Il oneit (20 11m.) OP+100% b | OP+100% A
111 onerr (20 1H.) OP+100% A | OP + 100 % b
IV ombrt (20 11.) OP+100% b | OP +100 % A
V omsit (20 a1.) OP+100% A | OP+100% b
VI ompit (20 11.) OP+100% b | OP+100% A
SaxurountensHeni (20 gH.) OP +50% A +50 % b

Memoo namunckozo keaopama. DTOT METOH SBISETCS NalbHEHITAM
pa3BUTHEM METOJla TPYII-NEPHOJOB U IMO3BOJISET Ha HEOOIBIIOM YHCIIEC
PBIO TIPOBECTU OIIBITHI IO OIEHKE JNEHCTBHUS Pa3iHYHBIX (PAaKTOPOB Ha XO-
3SIACTBEHHO MOJIC3HBIC TIPU3HAKU PHIO M TOJIYYHUThH TOCTOBEPHBIC PE3yJIbTa-
ThL. VIMeeT nBa BapuaHTta: cmanoapmuulii 1 no Jlykacy. CyTb CTaHIApTHOTO
METOJia JIATUHCKOrO KBajapara (Tabi. 6.9) cocTouT B TOM, YTO JeWCTBHE
HU3ydaeMoro (akTopa OIICHHBAeTCS HHIWBHUAYATBHO, Ha KaXIOW poIOe.
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[Tpy noctaHOBKE OIBITA IO JaHHOW CXeMe HEOOXOMUMO YYHTHIBATH CIIEIY-
FOIIE TTOJIOKEHHUS:

1. Yucno nepronoB IOHKHO COOTBETCTBOBATEH YUCIY TPYNH WK (aKTo-
pOB.

2. Yucrno pbIO B rpymnnax A0HKHO OBITH KPATHBIM YHCITY TIEPHOIOB OMbITA.

3. Bce pbIObI, MOCTABICHHBIC HA OMBIT, JOJUKHBI OBITH COXPAHCHBI JO
KOHLIa OmbiTa. B mpoTHBHOM ciyuae Maremaruueckas oOpaboTka Oyzner
CHIIBHO 3aTPyAHEHa.

4. 11 KOMIUIEKTOBaHHMS TPYII TOJA0MPAIOTCS CXO/HBIE 10 OHOJIOrHYe-
CKMM Ka4ecTBaM PBIOBI, a MX paclpe/esieHHe 10 TPYyIIaM IPOU3BOJHUTCS
ciy4aiiHo.

Ta6nuna 6.9. Cxema npoBeieHUs ONBITOB METOIOM JIATHHCKOI0 KBapaTa
(cTaHaapTHBIN)

Ne pbIOBI = Heproa
TIPeIBAPUTEIBHBII | 1l 11
1 OP OP+A OP +b OP +B
2 OP OP +b OP +B OP +A
3 OP OP +B OP + A OP+b

Cxema MeTofa TaTUHCKOTro KBanaparta 1o Jlykacy (tabi. 6.10) otauvaer-
Csl OT TPAJULMOHHOM TeM, 4TO MO3BOJISIET YCTPAHHUTH IOCIENEHCTBIE U3Y-
gaeMoro (axropa IyTeM BBEICHHUS IOINOJHHUTEIBHOIO DKCTpaneprona,
KOTOPBIX SIBISCTCS IOBTOPESHUEM IIOCIIEAHET0 IepHOoJia OIIBITA.

Ta6nuna 6.10. Cxema npoBeJeHHsI ONBLITOB METOA0M JATHHCKOI0 KBaJpaTa

(mo JIykacy)
Ne pp10BI = Heproa =
TIPeIBAPUTEIBHBII | Il 1l 3aKITIOYUTEIIbHBIH
1 OP OP+A | OP+5 | OP+B OP+A
2 OP OP +b OP +B OP+ A OP +b
3 OP OP+B OP+ A OP+b OP+B
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7. METOAUKA OIIPEJEJIEHUSI OKPACKH PbIb

1. ToroBuM crienuansHeiid 60kc. JJisi TOro 9yToGbl €ro U3rOTOBUTH, MMO-
Ha/oOuTCs KapToHHash KopoOka pasmepoMm 40x30 cm (puc. 7.1). HyxHo
o0Ope3aTb BepXHHE Kpas, a B JHE KOPOOKH IO IEHTPY MpoAenaTb HeOOIb-
moe orBepcTHe (4x4 cM) o 00bekTHB oroarnmapara.

Puc. 7.1. KapronHast kopoOka
UL U3TOTOBIICHHS OOKCa JUIS OIBITa

2. Tenepsb Ju1s OCBELIEHUS HY)KHO IPUKPENUTH CBETOIUOAHYIO JICHTY T10
nepuMeTpy KopoOku Ha BbicoTe 20-25 cMm. [IpUKpenuTh JEHTY MOXKHO JIBY-
CTOPOHHUM CKOTYEM HJIM TOHKOH IPOBOJIOKOH, NPOJEB €€ CKBO3b CTEHKH
kopoOku. IIponenars orBepcTHe, YTOOBI BBIBECTH LIHYP C po3eTKoH. bokc
roToB (puc. 7.2).

Puc. 7.2. T'oToBBII OOKC 1)1 ONBITA

3. YtoObI MOArOTOBHUTH PHIOY sl POTOCHEMKH, €€ HYKHO 00€3BHIKUTH
win 3adukcrupoBaTh. MOKHO HCIOJIB30BAaTh aHECTE3MIO WIIM KIOBETY CO
CTEKJIOM.

Jliist aHecTe3nn pa3BOAMM JMAOKaWH 2%-HBIH B BOJE, TJE COICPKUTCA
pri6a, korneHtpaiwst — 100-120 mr/x (puc. 7.3).
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Puc. 7.3. Anecrernk

4. CTporo KOHTPOJHPYEM COCTOSHUE pBIOBI. [IpuMepHO croycTs
15-20 MuH, KOTJa OHa 3aNMpPOKHIBIBACTCS HAOOK, JbIXaHHE CTAHOBUTCS
MEJUICHHBIM, PEaKiis Ha BHEIIHHUE Pa3[paKUTE]d OTCYTCTBYET, pbida ro-
TOBa K CheMKe (puc. 7.4).

Puc. 7.4. 'oTOBHOCTB PBHIOBI K CHEMKE

BaxxHO HCIIOIb30BaTh KOMIPECCOP AJI a3paliuu BOJBI BO BpeMs aHeCTe-
3uu. JleficTBOBaTh HYXKHO OIEPATHBHO, YTOOBI HE YMEPTBUTH PHIOY.

5. BeiknagpiBaeM peiOy Ha Oeblii OH, HAKpHIBAEM OOKCOM TakK, YTOOBI
OHa OKazajachk Io meHTpy (puc. 7.5). Priba ocraeTrcs oCBEmICHHOH TONBKO
HCKYCCTBEHHBIM CBETOM. I, 4TO Ba)KHO, KaKIbIH SK3EMIUIIP OCBEIIACTCS
OJMHAKOBO.
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Puc. 7.5. Pe16a nepexn creMKoit

6. B npoem ju1s 00bexTHBa IoMentaeM Qotoarmapar (puc. 7.6). CbeMKy
JienaeM 0e3 OTOBCIIBIIIKHM U B PEKUME MAaKPOCHEMKH.

Puc. 7.6. LHudposoii hoToanmapar
JUIS CHEMKHU PBIOBI

Puc. 7.7. DnekTpoHHbIE BECh

8. Onyckaem pbIOy B Bepo CO CBEXel BOJIOH, 0OOTAIEHHONH KHCIOPO-

JIOM TIpH TIOMOIIM aKBapHyMHOTO Kommpeccopa (puc. 7.8). st momHOTO
BOCCTaHOBJIEHHS pbIOe moHagoouTcst 30—40 MuH.
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Puc. 7.8. BocctaHoBieHUe phIOBI
TI0CJIe CHEMKH

9. BropsiM criocoboM (ukcanuu peiObl CIy)KUT KIOBETa W MPO3pavyHOe
ctexio (puc. 7.9). OcoOb BBIIABIUBACTCS CAYKOM, B3BEUIMBACTCS U KJIaIET-
csl B KIOBETY 0€JIOro 1IBETa, M0 pa3Mepy MOAXOMAIIYIO Ui JaHHOW PHIOBI.
BeicoTa ktoBeThl — 4-5 cM. HakpbiBaeTcs KIOBETa CTEKIIOM TaKUM 00pasoMm,
41O pbIba orpaHuyeHa B JBIKeHHH. CTEKIIO HEe KacaeTcs KOJKHBIX MOKPOBOB
PBIOBI, IPH ATOM OHO HE JACT € BHIPBITHYTh U3 KIOBETHI.

Puc. 7.9. ®ukcanus poiObI B KIOBETE
IIOZ CTEKIIOM

10. Kroera HakpsiBaetcss 60kcoM (puc. 7.10), ¥ MPOM3BOIUTCS CheMKa
B TOM JKe pexxume. JlaHHBIA MeTox QuKcanyu Ooee AEMIEBBIH U OBICTPHIH,
HO MMEET HEJOCTATOK: HY)KHO CHENaTh HECKOJbKO CHHMKOB, YTOOBI yIIO-
BUTb yJayHbIH, TI0Ka ppI0a HE IBUTACTCS.

Puc. 7.10. IToaroroBka K cheMKe
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11. Koraa otobpaHbl HEOOXOIUMbIE CHUMKH, KKl CHUIMOK ITOMEIIIa-
eM B oThenbHyro nanky. @ororpadun nomkusl O0biTh B Gopmarte JPEG ¢
pacipenueM .jpg uwi .jpeg.

3anyckaem nporpammy FishGui. Tlocne 3amycka mpuiioxeHus: He06XO0-
Mo BoiTi B MeHro Daiin — OtkpeiTh (Ctrl + O), uToOBI BEIOpaTh ONpe-
JIETICHHYIO TalKy, IpeIHa3HaueHHYI0 Ul olieHKH. [locie sToro Haxxumaem
kHotnky «START», u nporpaMmHoe o0ecrieueHre CaMOCTOSITEIbHO BBIYHUC-
nsIeT cBo¥cTBa M300pakeHus (puc. 7.11).

fishgui

File Help

— Current directory

Open input directory from menu File/Cpen/ |

lambda

g

RGB HSV. L'a'b

avg

std

Puc. 7.11. BeruucneHue CBOHCTB H300pakeHUs

12. TTocne pacuera BBIILIBIBAET OKHO 0OPaOOTKH TaKMX MMapaMeTpoB, Kak
RGB, HSV u CIELAB (puc. 7.12).

HSY L'a'b
w [ [e |[» |[ s |[®][» | [ | ]
otd [ 301 |[ 2613 |[ 2078 | [ 645 || 3387 |[ 3008 | [ 118 || 2625 || 2147 |

Puc. 7.12. OxHO 06pabOTKH MapaMETPOB U300pasKECHHS

13. 3aTeM pacCUMTBHIBACTCS AOMHUHHUPYIOIIAs IJIHHA BOJHBI, IIPU ITOM
3HAUEHHsT MOTYT OBbITh DKCIIOPTHPOBAHBI B TEKCTOBBIA (hailii ¢ MOMOIIBIO
Mmento Paiin — Coxpanuth (ObicTpas kiaBuma Ctrl + S). Koneunsim pe-
3yapTaToM 00paboTku M300paxkernus B mporpamme FishGui seisiercst moty-
YEeHHUEe JBYX IpaQUKOB paclpe/esieHus: pacipeeieHie OTIeIbHbIX [IBETOB
B IIyOWHE BOCEMHUOHWTOBOTO M300pakeHUs (puc. 7.13) u rpaduk raMmsI ¢
orpeielicHHeM TOMHHUPYIOMIEH ITHHBI BOMHEI (prc. 7.14).
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Puc. 7.13. T'paduk pacmipeneneHus OTIEIbHBIX [[BETOB
B IUIyOHHE BOCEMHOUTOBOIO H300pakeHHs

@ (SS9 E 0E)
CIE xy Chromacity Diagram

Border of visible colours

White point

Gamut Red point

Gamut Green point

Gamut Blue point

RGB: 78 63 39

Daominant wavelangth: 581 [nm]
* Undefinable wavelength bordar

Gamut available colors

Puc. 7.14. I'paduik raMMBbI ¢ ONIpeCICHUEM JOMUHUPYIOLICH ITTMHBI BOIHBI
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[Tpumepbr 00paboTKH M300paKeHHsT PHIOOIIOCAIOYHOTO MaTepHaia pa-
JIyKHO# (openu, nocTpoeHus rpaduka pacrnpeeseHus] OTACIbHBIX [[BETOB
B BOCBMHOHMTOBOM M300pake€HNH, rpadyKa raMMbl C ONpENIeNICHHEM JIOMH-
HUPYIOIIEH [UIMHBI BOJIHBI HM300pa)XEHUsI PHIOONOCAOYHOTO MaTepHana
pamyxHo#t ¢opemn B mporpamme FishGui mist omeHkn (HOHOBBIX peakuuit
IIUTMEHTHBIX KJIETOK MMOoKa3aHbl Ha puc. 7.15-7.17.

a o
Puc. 7.15. Ilpumep 06paboTKy n300paskeHus (a — 40 00paboTKH; 6 — mociie 00paboTKH)
PpBIOOMOCaOYHOr0 MaTepuaia pamyKHoii Gpopenn B mporpamme FishGui

JJ1s1 OLUCHKHU (1)0HOBI>IX peaKum‘»‘x TIMIMEHTHBIX KJICTOK

9000 —— T T T

5000 -

7000

6000

#of pixels
@
=}
=1
o

.
o
=}
=]

3000

2000

1000

. s L
0 50 100 150 200 250 300
<-dark-light->

Puc. 7.16. IIpumep noctpoenus rpaduka pacupeseneHust OTIeIbHBIX [[BETOB

B BOCBMHOHTOBOM H300p@)KeHHH PbIOONIOCAJOYHOr0 MaTepHaa pagyxHoi dopemn
B nporpamme FishGui muist orieHkr (OHOBBIX PEaKIINii IMTMEHTHBIX KIIETOK
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09 — T T
Border of visible colours
@ White point L 60
@ Gamut Red point
@ Gamut Green point
©  Gamut Blue point 1 50
RGB: B7 76 34
Dominant wavelength: 568 [nm] H
Undefinable wavelength border 40
Gamut available colors L
uT datall
2 30
20
10
u

Puc. 7.17. IIpumep noctpoeHus rpaduka raMMBI C OIIpeieICHIEM
JIOMHHHPYIOLIEH JUIMHBI BOJHBI H300paskeHUst ppIO0IIOCa04UHOr0 MaTepuana
panyxkHoit dopemnu B mporpamme FishGui st omnenkn
(hOHOBBIX PEAKIHUI TUTMEHTHBIX KIETOK
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8. METOJIbI THIPOXUMHWYECKNX UCCJETOBAHUI
8.1. IlpaBuna or6opa npod BoABI

[TpaBuna or6opa npod BOJIBI CIEAYIOMINE:

—npoba nomkHa OBITH OTOOpaHa Tak, 4TOOBI OHAa COOTBETCTBOBAJA
YCJIOBHSIM, HAaOJIIOIAFOLIIMMCS B BOJIOEME;

— oTOop TpOOEI, ee XpaHeHWe, TPAHCIIOPTHPOBKA W oOpaiieHne ¢ Hei
JIOJDKHBI IPOBOANTHCS TaK, YTOOBI HE MPOU3OINIO M3MEHEHHUS COJCPIKaHUSA
OTIPEICTISIEMBIX KOMIIOHCHTOB WJIN CBOWCTB BOJIBI;

— 00BbeM NpOOBI OIDKEH OBITH MOCTATOYHBIM ISl OTPENETICHUS BCEX
HaMEYEHHBIX KOMIIOHEHTOB.

Mecto 1 0TO0Opa MpoOkl BEIOUPAIOT B COOTBETCTBUH C 1IEJIBIO aHAJIN3A.
Bona o3ep, BogoxpaHWIMIL ¥ OOJBIIMX MO IUIONIAAU NPYJ0B HEOAHOPOIHA
M0 CBOEMY COCTaBYy, II0O3TOMY NPOObI OTOMPAIOT Ha Pa3HBIX y4acTKax U C
pasHbix rinyOouH. Ha pbpIOOBOMHBIX TNpyAax MAOJDKHBI OBITH OIpEesIeHbI
CTalMOHAPHBIE TOUKHU JIJIS B3ATHSI IPOO BOABL.

IIpu KOHTpOJIE 32 3UMOBKOH PHIOBI MIPOOBI OTOMUPAIOT B TOJOBHOM IIPY-
Iy, BOJOTIO/IAIOIIEM KaHalle, B 3MMOBAJIBHBIX NPYAAX B MECTE MOIAYH BOJIBI
W3 KaHalla ¥ y BOJOCIYyCKa. ['opn30oHT oTOOpa mpoO 3aBHCUT OT TIyOWHBI
BOJIOEMa: TIPW HEOONBIIMX TIyOMHAX BOJOEMa IPOOBI OTOMPAIOTCS O[T
noBepxHOCTHIO U y 1HA (0,2-0,5 M oT 1THA); eci BOIOEM UMEET 3HAYNTEIb-
HYIO TIIyOHHY, TO TIPOOBI OTOMPAOT Ha CTAHJAPTHRIX ropu3oHTax: 0,5, 2, 5,
10Mmur. 1.

Bpems B3sTus mpo6 BoAbI Takxke MMeeT 3HaueHHe. B neTHui mepuox
poObI BOJBI JKEaTeNbHO OpaTh B YTPEHHHE Yachl, KOrAa HaOiomaercs
HanOoJiee HaNPSHKCHHBIH Ta30BbIA PEKHUM.

[TpoObl BOABI AJIsl XMMHUYECKOTO aHajiu3a OTOMPAIOT C MOMOIIbIO CIie-
rajpHOro mpubopa — 6atomerpa (puc. 8.1, 8.2). batomerp npejacTaBisieT
co0O0W JaTyHHBIN MOJBIN IWIMHAP C OTKPBHIBAIOUIMMCS JHOM M BEpXHEH
KpBIIKOH. [Ipy B3THH NpOOBI 6ATOMETP C OTKPHITBIMH JTHOM W KPBIIIKOH
omyckawT B Bony (puc. 8.3). Ha 3amaHHON riiyOHHE BCTPSXHBAIOT TPOC-
BEpEBKY, W 0aTOMETp 3axJIONBIBAETCS, B HEM ocTaeTcsi mpoba BOABI C
3aJaHHO TITyOHUHBI.

[TpoOb1 BOABI 1S ONpeesieHns] KUCIOpOo/a TIOMELIAIOT B CIIeIHaIbHbIC
KHCJIOPOHBIE CKIITHKA M (UKCHPYIOT cpa3y ke Ha mecte oTOopa. OmHO-
BpeMEHHO U3 OaToMeTpa Oepercs Boaa s onpenenenus CO, u pH.
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Puc. 8.1. Batometp 8.2. batometp
C IBYMSI LHIIHHAPAMH

8.3. Omyckanue 6aTomMeTpa B BOLY

8.2. Onpenenenue Gpu3n4ecKUX CBOHCTB BOABI
(TeMmepaTypa, Npo3payHOCTh, LIBET, 3aMAaX, BKYC)

Temmepatypa onpezessieT 1 pacCTBOPUMOCTh Ta30B B BoJe. Temmepary-
pa BOJBI 3HAYUTENIHLHO YCTOMUYMBEE, YEM BO3[yXad, YTO CBA3AHO C OOJNBIION
yZIeNbHOH TEINIOEMKOCTBIO BOJBI. B npynax TemmepaTypa BOAbI H3MEHSAETCA
B 3aBHCHMOCTH OT BPEMEHH T0]la, KIMMaTHIECKUX YCIOBUH, BPEMEHH Cy-
ToK. TeMmnepaTypy BOoJbl H3MEPSIOT CIELUATIbHBIMU TEPMOMETPAMU C AejIe-
nusimu 0,1 °C. TepmomeTp (B METAJUIMUECKOH OIpaBe ¢ YalIeYKOi) KpersT
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Ha Pa3MEUYCHHOM TPOCHKE M OITyCKAaIOT Ha OIpENeIieHHYI0 TIyOMHYy Ha
5 MHH, 3aTeM NOAHUMAIOT Ha IIOBEPXHOCTD M ONPEEIIIOT TEMIEpaTypy.

[Tpo3padyHOCTh — OZHO N3 BAXKHBIX (PU3NUECKHUX CBOICTB BOJbl. CTeneHb
MPO3PAa4YHOCTH BOJIBI 3aBUCUT OT KOJIMYECTBA B3BEIICHHBIX M PACTBOPEHHBIX
B HEll OpraHMYecKHX W MHHEPaIbHBIX BellecTB. B yeTHuil mepuon mpo-
3payHOCTh B 3HAYMTEIHHON Mepe 3aBUCHUT OT pa3BUTHUs BoAopociel. 3Hade-
HHE I0Ka3aTelssl MPO3pavyHOCTH OIpPEAEIIeTCS TeM, YTO HHTEHCHUBHOCTh
(doTocuHTE3a (SIBIAIOMIETOCS OCHOBHBIM HMCTOYHHUKOM KHCIOpPOZa B BOIOE-
Me) 3aBHCHT OT XapakTepa paclpOCTpaHCHHs CBETa B TOJNIIEC BOABL. 3Has
MIPO3PavyHOCTh BOJBI, MOXXHO HUMETh MPEICTAaBICHUE O TOM, KaK MPOTEKAIOT
mporiecchl (POTOCHHTE3a B TOJIIIE BOJBL.

[Ipo3padHOCTh ONPEAETSIOT ¢ MOMOIIBI0 METAUTHIECKOTO TUCKA (IFCK
Cekku), MOKpBITOro Oenoit kpackoi (puc. 8.4). JIuck Ha pa3MEueHHOM
IIHype WJIM TPOCE OMYCKAalOT B BOJLY A0 TeX IOp, MI0OKa OH HE MCUE3HET U3
noJist 3penust (puc. 8.5, 8.6), ¥ MOAHUMAIOT €ro, MokKa OH CHOBAa HE CTaHET
3aMeTHBIM (puc. 8.7). Cpeansist BeIMYMHA MEXKIAY STHMHU TOKA3aTeIsIMH B
CaHTUMETpax MWJIM MeTpax OyIeT CUHUTAThCS IPO3PAYHOCTHIO BOJBI
ONTHMATbHOM CUMTAETCS MPO3PAYHOCTH, COCTABIAIOMAS /3 TTyGHHBI

BOJIOEMA.

Puc. 8.4. Tuck Cekku

L[BeT BOIBI ABNSAETCA IMOKa3aTeleM HEKOTOPBIX €€ XUMHYECKHX U OHo-
JIOTHYECKUX 0coOeHHOCTeH. Yarie BCero mBeT BOIBI 3aBUCUT OT KOJIHMYECTBA
pPacTBOPEHHBIX B HeW oprannvecknx emiecTB. OKpacka BOIBI cama 1o cebe,
MO-BUANMOMY, HE WrPaeT pPOJM B XM3HH BOJHBIX OpraHm3MoB. OmHAaKo
U3MCHCHHS €€ B PsJIc CIIy4acB MOTYT CIIY)KHUTh MOKa3aTejeM HeOIarompu-
SITHBIX YCIIOBUH B BOJIOEME.
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Puc. 8.6. [luck Cekku B Bozie

Puc. 8.7. Bugumocts aucka Cekku

LiBeT BOXBI BBIpaXkaeTcs B YCIOBHBIX €IMHHIAX — I'pagycax IUIaTHHO-
K0OaJbTOBON IIKanbl. V3MepsioT LBET BOIBI CPABHEHHEM HCCIIELYyEMOTO
pacTBopa CO CTaHAApTHOW MIKajioW. I[BeTHOCTh Hambosee MOAXOMAIIETO
cTanziapra u OyZeT LIBETHOCTBIO UCTIBITYeMOH BoJbl. LIBeTHOCTH Gonee 30°
CYMTAETCs BBICOKOM, ¥ BOJIA C TaKOW IIBETHOCTHIO OOBIYHO HE PEKOMEHIY-
€Tcsl ISl BOJJOCHA0KEHHST phIOOBO/THBIX MPY/IOB.

[lpn aHanu3e BH3yaJbHBIM, OPraHOJNENTHYECKHUM M TypOMAMMETpHYe-
CKUM MeToJaMu (OrpezeieHue 3amaxa, BKyca, IIBETHOCTH, MyTHOCTH, KOH-
LEHTpaMU CyIb(aT-aHHOHOB) BBIMOIHSIOIINI aHaNN3 TOJDKEH YMETh KOp-
PEKTHO OIpeNesiaTh BKYC, 3allaX, [IBET, CTEIICHb MYTHOCTH, HCIIOJb3Ys c00-
CTBEHHBIE BKYCOBBIC OLIYILECHUs, OOOHSIHUE U 3pCHHE.
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8.3. OCco0eHHOCTH BBLITIOJTHEHHUSI AHAIH3A
KOJIOpUMETPUYECKUMHU (CHEKTPOMeTpﬂ‘leCKﬂMI/l) METOAaMHU

Konopumerpuueckum (0T auri. colour — 1ger) Ha3bIBacTCsl METOJ
aHaJn3a, OCHOBaHHBII Ha CPaBHEHHH KAa4eCTBEHHOTO M KOJINYECTBEHHOTO
U3MEHEHHsS IIOTOKOB BHIMMOTO CBETa IIPH HX IPOXOXKICHHH 4Yepes
HCCIIeTyeMbIi PacTBOP U pacTBOp cpaBHEeHUA. OnpenenseMblii KOMIOHEHT
IPU TIOMOLIM XMMHKO-aHATUTHYECKOW PEaKIUH IEePEeBOAUTCSA B OKpalIeH-
HOE COGIMHEHHWE, TII0CJE 4YEero H3MepseTcss HMHTEHCHBHOCTh OKPAacKu
MOJy4eHHOro pacTBopa. [Ipy n3MepeHny MHTEHCHUBHOCTH OKPacKH Mpod ¢
MOMoIIBI0 TIPHOOpa (HOTOKOJIOPUMETPA (CHIEKTPOMETPA) METOJI HA3bIBACTCS
(dorokonopumerpudeckuM (crnekrpomerpudeckum). COOTBETCTBEHHO, NPHU
N3MEPEHNN MHTEHCHBHOCTH OKPACKH BH3YaJIbHBIM CIIOCOOOM (Harpumep,
OIIEHNMBAasi MHTEHCUBHOCTh OKPACKU CPABHUTEIBHO C KaKMM-TTHOO 00pa3Iiom)
METOJI Ha3bIBACTCs BH3yalbHO-KOJIOpHMeTpHUecKuM. [Ipy oMoy KoJopu-
METPUYECKUX METOIOB OIPENCISIOT OOJNBIIMHCTBO TI'HIAPOXUMHYCCKUX
napaMeTpoB: HUTPHUTHI, HUTPAThl, aMMOHUH, pH 1 MHOTHE ApyTHE.

st BU3yaNbHOrO KOJIOMETPHYECKOTO METOJA HCIOJNB3YIOT JKCIIpecc-
tectsl (puc. 8.8, 8.9).

Puc. 8.8. Dkcrnpecc-TecT KOMIUICKCHBIH
p Puc. 8.9. Dxcnpecc-TecT s onpeneaeHus

HUTPUTOB B BOJC

Jin Oonee TOYHBIX HW3MEPEHUH HCIONB3YIOT CHeKmpogomomemp

(xomopumetp (oTorIeKkTpUdecKuii) — NpHOOp, NpeAHA3HAYAEeMBIH IS
HCCIIEJOBAaHUH ONTHYECKOH TUIOTHOCTH, KaK MPaBHJIO, U CBETONPOIYCKaHUS
pacTBOpOB.

Hcrounukamu cBeTa CJIy’KaT, Halpumep, ABC CMCHHBLIC JIaMIIbl —
HakKaJIuBaHH, 06ecnqu/IBa10max CIUIOIIHOM CIICKTp B BH}II/IMOﬁ O6J'IaCTI/I, u
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pTyTHas, maromias THHEHJATHI CHEKTP B BHIUMOW M YIbTPadUOIETOBON
oOnactsix. B xauecTBe IPUEMHHUKOB CBETA B TAKOM CIIydae BBICTYINAeT rapa
CYpbMSIHO-1I€3UEBBIX (POTOIIEMEHTOB, BKIIOYAEMbIX 110 IU(QepeHraIb-
HOM cxeMme.

B Habope npuCyTCTBYIOT y3KOIOJIOCHBIE CBETOQMIBTPHI C PA3IMYHBIMU
MaKCMMyMaMH{ TPOIYCKaHMsI, paclojararoliyecss Ha MOBOPOTHOM TypeH.
Mero wu3MepeHHH TOCPEICTBOM KOJIOpHMETpa (DOTOIIEKTPUIECKOTO
MOJpa3yMeBaeT IONaJaHue MPOIYIICHHOTO 4Yepe3 CBETOQHIBTP IMOTOKA
CBETa Ha MPHU3MY, ACISIIYIO €T0 Ha 1Ba Jy4a, IIPOXOIIIINE apauIeNbHO 10
KIOBETaM, rad)parMam 10 IOMagaHus Ha IPUEMHUKH.

HccrenoBanusi TUIOTHOCTH TIPOW3BOIAT Bpamias OapabaH mpuBoaa
IIENH, U3MEHSISI pa3Mep KOTOPOil IOCTUTalOT PaBEHCTBA CBETOBBIX TIOTOKOB,
WHIMIMPYEMOro HyJb-UHAMKaTOpoM. Konopumerp ¢doroanexrpuueckuii
OTHECEH K mpubopam obiero HazuaueHus (puc. 8.10).

Puc. 8.10. ®oT031EKTPHUECKHI KOTOPHMETP

8.3.1. Onpenenenne MaccoBOii KOHIEHTPAIMH AMMHAKa
M MOHOB AaMMOHHUSI (CYMMAapHO)

[lepen mepBbIM omnpenesieHHEM HEOOXOANMO MOCTPOUTH I'PalynpoOBOY-
HBII rpadK ¥ ONpeNeNUTh KaIMOPOBOYHBINH KOAPQUITHEHT.

JlaHHBI METOJ MOAXOIUT JJIsl MPO3PAYHOM BOABIL.
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Ecmu nipu onpenenenuu mpoOs! mprOop moKa3elBaeT 3HAYCHHUE OITHYE-
ckoii TiotHocTH 20.00 b0 MoKa3aHWEe ero HeCTaOWIbHO (CHIIBHO IphITa-
€T), He0OX0AMMO Pa30aBUTh BOY IIEPE]] OTPEICIICHUEM.

CymHocTs MeTOda. MeToj OCHOBaH Ha CIOCOOHOCTM aMMHaka M
HOHOB aMMOHHS 00pa30BBIBATH OKPAIICHHOE B KEITO-KOPUYHEBBIA IIBET
coennHeHue ¢ peakTHBoM Heccrnepa. MIHTEHCHMBHOCTH OKpacKH pacTBOpa,
MIPOTIOPIMOHANBHAS. MACCOBOW KOHIIEHTPAaLlMK aMMHaKa 1 MOHOB aMMOHHS,
n3MepsieTcs Ha poTokosopuMeTpe Npu JyirHe BOTHBI 400—425 HM.

Hmxuuii npesen obuapysxenus — 0,05 mr NH, 8 1 1. Tlpu comepixa-
uun B Boge NH, 6onee 3 mr/av® mpoGy cienyer pas6asiats. OTHOCHTEIb-
Has ommOKa onpeneneHus =5 %.

IoaroroBka Kk aHaIM3Y.

Ilpuzomoenenue ocnoenozo cmanoapmnozo pacmeopa. 2,965r
(2965 mr) xnopucroro ammonust (NH,CI), B3BemeHHOrO ¢ MOTPEIIHOCTHIO
e 6omee 0,0005 r (0,5 Mr), pacTBOPSIOT B MEPHON KOJIOE BMECTHMOCTHIO
1000 cM® B HEGOIBIIOM KOIHYECTBE OE3aMMHAUHON JUCTHILIMPOBAHHOM
BOJIBI M TOBOJISAT ITOH k€ Bomoi 10 metku (1000 CM3). B 1 cm® sToro pac-
TBOpa comepxutcst 1 mr NH,,

PacTBOop XpaHAT B CKISHKE M3 TEMHOIO CTEKJIa B TEUYEHHE roja, eCiu
HET IOMYTHEHHS XJIOIbEB, OCaJIKa.

Jlms HaBECKW HMCIIONB3YIOT TOYHBIE BECHI, HAPHUMEP TOPCUOHHBIC BECHI
BT-500.

Hpuzomosnenue padouezo cmandapmnozo pacmeopa. 50 cM> 0CHOB-
HOTO CTaHAAPTHOTO PAacTBOpA MMOMEMIAIOT B MEPHYIO KOJIOYy BMECTHMOCTHIO
1000 cm® u JIOBOJIAAT JI0O METKH 0€3aMMHAaYHON JNUCTHUIUTMPOBAHHON BOJMOM.
B 1 cMm® 31010 pactBopa conepxurcst 0,05 mr NH,. PactBop mpumensior
CBEKETIPUTOTOBIICHHBIM.

Ipuzomoenenue pacmeopa eunnoxkucnozo kanusa-nampus (puc. 8.11).
500 r Bunnokwucnoro kaius-uarpusi (C4H4KNaOg - 4H,0), B3BemIeHHOTO €
MIOTPENIHOCTRIO He Oosiee 0,5 T, pacTBOPSIOT B O€3aMMHAYHOM TUCTHILIHPO-
BaHHOM BOJE W JOBOMST 3TOM BOLOM 10 1 ,I[M3. IIpubarmsror 5-10 o’ peak-
tuBa Heccnepa. Ilocie ocBetieHust pacTBOp HE AOJDKEH COJlepKaTh HOHOB
aMMOHHSI, B HPOTHBHOM Ciydac NpubaBIsioT eme 2-5cm’® peakriea
Heccnepa.

Jlnst yno6CTBa MOXKHO IIPHIOTOBHTE /1o OpLHM.
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a 6 8

Puc. 8.11. KoMIoOHEHTBI U1 IPUTOTOBIICHUS PACTBOPA BUHHOKHCIIONO KalMs-HATPHSL:
a — BuHHOKHCIBIH Kanmuit-HaTpuil (CsH4KNaOg - 4H,0); 6 — 6e3ammuaunas
MCTHJUTMPOBaHHAs BOJA; 6 — peakTuB Hecciepa

IlIpucomoenenue 6e3amMmMuaunoll OUCMUNIUPOBARNHON 600bl. J[{UCTUII-
JIMPOBAHHYIO BOJLY NPOBEPSIOT HA COACPKAHME aMMHaKka (K 5 cM® BOMBI
npubasisior 0,1 cMm® peaktnBa Heccnepa). Ilpm oOHapyxeHnn amMMmmuaka
(TIOSIBIISIETCSI KEJITOBATOE OKpAIIMBAHUE) AUCTULIMPOBAHHYIO BOIY KHIISI-
TAT B KOJIOE 710 yMEHbIICHHs 00beMa Ha /3 (puc. 8.12).

Puc. 8.12. Kunsiuenne AUCTHILTAPOBAHHON BOJIBI
JI0 YMEHBILIEHHS 00beMa Ha Yy

93



Ha 37011 Bozie TrOTOBAT PEakTHBBI M HCIHONB3YIOT €€ MPU IPOBEACHUN
aHajM3a AJst pa30aBieHUs IPOOBI.

IIposenenne anaansa. K 50 em® HccaeyeMoi (WM K MEHbIeMY 00b-
emy, cogepxkamiemy He o6onee 0,15 mr NH, u pazbaBneHHOMy Oe3ammuay-
Hoit Bogoi 10 50 cm®) mpubapmsaior 1 cM® pacTBOpa BUHHOKHCIOTO Kajus-
HATPHS, TEpEMCIINBAIOT, 3aTeM npubasmsor 1 cM® peaxtua Heccrepa u
cHoBa nepemenmBaioT (puc. 8.13). Uepes 10 MuH emie pa3 nepeMernBaT
u poromerpupyror npu mnHe BosHbl 400-425 M (Uit prMepa Bo3bMeM
425 um). Tlo OTHOIIEHHIO K pacTBOPY CpaBHEHUs (0e3aMMHA4YHON BojE, B
KOTOPYIO IOOaBIEHBI TE K€ PEaKTUBBI, UYTO U B MPOOY) PEakTHB HEYCTOM-
YHB, HEOOXOIUMO Cpa3y IPOBOAUTH ONPEICICHHUS, CO BPEMEHEM OKa3aHUs
N3MEHSIOTCA.

Puc. 8.13. V3meHeHue nBera npoOs! npu J0OABICHUH PaCcTBOpa
BUHHOKHCJIOTO KallMsA-HaTpus U peaktnBa Heccnepa

MaccoByl0 KOHIEHTpPAIMI0O aMMHaka M HOHOB aMMOHHS HaXoJsT IO
rpajlyupoOBOYHOMY TpaduKy WIIM IOJYYEHHBIH Ha crekTpodoTomerpe pe-
3yJIBTAaT YMHOKAIOT Ha KaJINOPOBOYHBIH KOI(HHULIMEHT.

Jliist aTOr0 HEOOXOAMMO:

® BKJIIOYHUTH CHIEKTPO(OTOMETP, IPOBECTH ET0 KAIMOPOBKY;

® BLIOpATh HY>KHBIH PEeXNM;

® YCTaHOBUTH HEOOXOAMMYIO [UTHHY BOJIHHI (B HamIeM ciydae 520 HM);

® [IEPEIIUTh KHUAKOCTH U3 MEPHBIX CTAKaHOB B KIOBETHI;

® BCTaBHUTH KIOBETHI C XOJIOCTHIM M M3MEPIEMBIMH PacTBOPaMHU B KIOBETO-
JieprKaTelb;
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® OOHYJUTH MOKa3aHNE HAa KIOBETE C XOJIOCTBIM PAaCTBOPOM;

® IepEBUHYTh HA KIOBETY C INPOOOH /il ONpeIeseHus] ONTHYECKOM
IUIOTHOCTH BOJIBL;

® YMHOXHTb ONTHYECKYIO INIOTHOCTh Ha KaJMOPOBOUHBIH KOd(PUIIMEHT.

AJITOPHTM omIpeJeieHUs] MACCOBOH KOHIEHTPAlMH aMMHaKa M
HOHOB AMMOHHS ¢ IOMOIIBIO CIIEKTPO(OTOMETPA.

1. Brurounte crieKTpoGoToMeTp U OTKanuOpyiite ero. [Ipu BriIrOYeHUH
MIPOUCXOIUT aBTOMATHYECKOE TECTUPOBAHIE TOTOBHOCTHU NPHOOpPa K padboTe
u nporpeB 15 muH. Ilocne nmporpeBa peKOMEHIYETCSl TPOBECTH €0 Kanno-
POBKY.

ITo oxOHYaHNK aBTOTECTUPOBAHMS M TPOTPEBA HA HKPAHE ITOSIBUTCS BO-
MPOC O HEOOXOOMMOCTH KanuOpoBKH mpuoOopa. s 3Toro HEoOXOTUMO
BEIOpaTh «YES» ¢ TMOMOIIBI0 KiaBumM <A> u Haxath <BBO/[>. Ilocie
4ero npuOop HayHET BBINOJIHEHHE MPOLEAYPH KATHOPOBKH, IO OKOHYAHUU
KOTOPOH pa3iacTcsi 3ByKOBOU CUTHAIL.

2. Beibepute «OcHOBHOI peskum» (puc. 8.14).

WL: 500.00 nm g 10:11:12
/ NPOM3KONAL - - ==
Main Menu A, ‘
1. Basic Mode
2. Quantitative Mode
3. Wavelength Scan
d. Kinetics Mode
5. DNA/Protein Mode
&, Multi-Wavelength Mode

|| 7. System Ulility

["Cancel | Move Up | Move Dl | Seloct. |
Puc. 7.

Puc. 8.14. MeHIO OCHOBHOTO peXuMa

OCHOBHOM PEeXHUM TpeIHA3HAYEH JJIST U3MEPECHHUI ONMTHYECKON TUIOTHO-
ctu (Abs). Jlns nepexoma B «OCHOBHOM pPEXUM», HAXOIICh B TJIaBHOM

MEHIO, HaXXMuTe KiaBuiny <1>. OTKpOeTcs OKHO OCHOBHOTO pexuMa
(puc. 8.15).
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Puc. 8.15. OKHO OCHOBHOT'O peXHMa

3. YcranoBure juMHY BOJNHBL [ 3Toro Haxkmute kiaBuiry <YCTA-
HOBKA X> (puc. 8.16).

Puc. 8.16. KnaBumra yctaHOBKH
JUIMHBI BOJTHBI

Haxumaiite KiaBuiid UUQPp, BBICTABIAS HYXKHYIO JJIMHY BOJIHBI
(B Hamrem cirydae 425 um) (puc. 8.17).

Puc. 8.17. IlynbT ynpasineHus
CHEKTPOPOTOMETPOM

IMoxrBepauTe BBeMCHHBIC NaHHbIe KiaBumieir <BBOJ[> (puc. 8.18).

Puc. 8.18. KiaBuua 1 moaTBepkaeHus
BBEICHHBIX JaHHBIX

Ha skpaHe oTo6pasutcs 3HaYeHUE ATHHBI BOJHBI (puc. 8.19).
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Puc. 8.19. OtobparkeHre IIHHBI BOIHBI
(mogYepKHyTO TUHUEH Ha (HOTO)

4. TlepeneiiTe JKUIKOCTh M3 MEPHBIX CTAKAHOB B KIOBETHI (puc. 8.20).

Puc. 8.20. Boza B ktoBeTax,
MO/ArOTOBJICHHASI JUIS aHAJIN3a

e e :f N o

fix 3 .

o
(? Lt IR et

5. BcraBbTe KIOBETHI ¢ XOJOCTBIM M H3MEPSIEMbIMH PACTBOPAMH B KIOBE-
Tozepxatenb (puc. 8.21).

Puc. 8.21. KroBeroznepxareinb
(caeBa)

He 3a0biBaiiTe TIIATENBHO NMPOTUPATh CTCHKH KIOBET Caln()eTKOW HIIH
KyCOYKOM TKaHHM, YTOOBI yIaJIUTh OTIEYaTKU NaJbLEB MM KalelbKH JKHI-
KocTH! 3aKpOHTE KPBIIIKY KIOBETHOTO OTHCIICHHS.

6. O6nymure npudop. st 3T0ro, NoNb3ysich PYKOSITKOH KIOBETOIepIKa-
Telsl, yCTAHOBHUTE KIOBETY € XOJOCTBIM PAacTBOPOM Ha IIYTH IPOXOXKICHUS
CBETOBOTO JIy4a 1 Hakmute Kiasuiny <100%T/0Abs> (puc. 8.22).
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Puc. 8.22. KiaBumia
Uit OOHYIeHus npubopa

Ha sxpane mosieurcst Haamucs «Blanking» (puc. 8.23).

Puc. 8.23. Haanuce Ha 3kpane,
YKa3bIBaKOLIas Ha MPOLECC OOHYICHUS

ITocne oOHyNEHUS HAa JKpaHE TOJDKHO OTPAKaThCs HYJICBOE 3HAUCHHUC
onTrueckoit motaoctr (AbS) (puc. 8.24).

Puc. 8.24. Haanuce Ha 3kpane,
yKa3bIBaroLas Ha 3aBEepLICHUC
nporecca OOHyJICHHS

7. Ilonp3ysAch PYKOSTKOW KIOBETOAEP)KATeNs, yCTAaHOBUTE KIOBETY C
aHAJTM3UPYEMBIM PacTBOpOM (TPo0Oil) Ha IyTH NPOXOKAEHHSI CBETOBOTO
ay4a. Ha sxpane oToOpa3urcs u3MepeHHOe 3Ha4eHHEe ONTHYECKOH MIOTHO-

¢t mpo6sI (puc. 8.25).

Puc. 8.25. Ilpumep ontuueckoi
IIOTHOCTHU IIPOOBI
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8. 13 HaiiieHHBIX 3HAYCHHUIA ONTHYCCKON MJIOTHOCTH HAWIUTE COmEpIKa-
HUE HUTPUTOB.

Hanpumep. Haiinennoe 3nauenue 0,289 HEoOXOIMMO YMHOXHTH Ha
KaIMOPOBOYHBIN KO3(DGHULHEHT (KaK €ro OMPeAC/IUTh, CM. IPUMEDP HIKE):

0,289 - 7,594 = 2.2 mMr/nm°,

rae 7,594 — kanmOpoBOUHBIHN KOd(DPUIHEHT;
2,2 — KOIMYECTBO MILTATPAMMOB aMMHAKa i HOHOB aMMOHHs B 1 v’
Ecnu npu onpenenenun npoOsl MpuOOp MoKasbIBaeT 3HAYEHUE ONTHYE-
ckoit mnotHoct 20.00 (puc. 8.26) nub0 mMoKa3aHWE €ro HECTaOWIBLHO
(cunbHO TpBIT@eT), HEOOXOAMMO pPa30aBUTh BOJAY IEpEj OINpeeIeHUEM,
Hanpumep Ha /, (*/, uacts npoGsl + */, YaCTh AMCTHLIHPOBAHHOMN BOIEI).

HL® 6@ 0w 1 : @

20. 00 Abs

Puc. 8.26. 3HaueHHe ONTUYECKOMN IIOTHOCTH
Ha dKpaHe mpubdopa

OpHako ciexyeT MOMHHUTB, YTO MPH pa30aBICHUN BOIBI, HAIIpUMEp, Ha
!/, MBI TOJTyunM B pe3yIbTaTe KOHLEHTPAIMIO aMMHAKa i MOHOB aMMOHHS,
paBHYIO '/, HACTOSIIEH KOHIEHTPALMK B TPOOE, TOITOMY MOTydCHHBIE
pe3yNIbTaThl HEOOXOIUMO YBEIMUYUTH (B HAIIIEM ClTydae B 2 pasa).

HocTpoenue rpagynpoBoyHoro rpaguka U onpeaejeHne Kaaudopo-
BOYHOTO0 Kodppunmenta. KannOpoBouHslil rpaduk HEOOXOAUMO CTPOHUTH
pa3 B roJi WK XKe IPHU 3aKYIKE HOBBIX PEaKTUBOB, pabOTE HA IPYTOM CIICK-
TpooToMeTpe.

B mepHbIie K0J0BI BMECTUMOCTBHIO 50 em® BHOCAT 0; 0,1; 0,2; 0,5; 1,0;
1,5; 2,0; 3,0 oM’ pabodero CTaHAapTHOTO PAacTBOpPA M IOBOMIAT O0BEM IO
MeTkH Oe3amMmuayHoi Bopoi. [lomydaroT pactBopsl ¢ conepxkanuem 0; 0,1;
0,2;0,5;1,0; 1,5; 2,0; 3,0 mr NH4/,£[M3. Janee nmpoBoasT aHamu3 U HOTOMET-
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PHUPYIOT, KaK IIPH UCCICIOBAaHUN MPOOBI BOABI. 1o mOTydeHHBIM pe3ynbTa-
TaM PACCUUTHIBAIOT KATMOPOBOYHBIA KOA((HUIIUCHT WU CTPOSAT PaLyUpO-
BOYHBIA TpadUK, OTKIAIBIBAasi MO OCH aOCIUCC MAacCCOBBIC KOHICHTPAIUU
aMMHaKa ¥ MOHOB aMMOHUsI B MIJUTUTPaMMax Ha KyOWYeCKUH JNenuMeTp, a
[0 OCH OpJMHAT COOTBETCTBYIOIIME 3HAYCHMS ONTHUYECKOH IUIOTHOCTH.
I'paduk nomkeH NMETh NPSIMOJIMHEHHBINA XapaKTep.

Hpumep. [Jns noctpoeHus rpaduka M ONPEACICHUS KAIUOPOBOYHOTO
kod(unreHTa B MepHbIE KOJIOBI BMECTHMOCTEIO 50 oM BHOCAT 0;0,1;0,2;
0,5; 1,0; 1,5; 2,0; 3,0 o™’ pabodero CTaHAApTHOTO PacTBOpa U JOBOJIAT
06beM g0 MeTkn (50 cm®) GesammumadHON BOxOi. IIpH STOM MOIydaroT
pacTtBopsI ¢ conepxanuem 0; 0,1; 0,2; 0,5; 1,0; 1,5; 2,0; 3,0 mr NH4/,£[M3.
IMocne onpeneneHus ONTHYECKOM mIotHOCTH (ADS) moiydeHHBIE TaHHBIE
MOXHO TpeoOpa3oBarh B Tabimiy. Jinst onpexeneHus KaauOpOBOYHOTO
Ko3(h(unreHTa 1 nmocTpoeHust rpaduka TabiInuna MOKET UMETh CIIeTyIOIINH
BUJIL.

Homep npo6st KOHH;H;E AL, Onrtuyeckas MIOTHOCTb
1 0 0,0
2 0,1 0,012
3 0,2 0,035
4 0,5 0,068
5 1 0,134
6 15 0,214
7 2 0,251
8 3 0,379
Cymma 8,3 1,093
K (xamubp. xoag.) 8,3/1,093=7,5%4

/Ina onpedenenus kanuoposounozo KoIgpguyuenma HeodxX00UMO:

— HAlTH CyMMY KOHIIEHTpalMii Bcex npob (B mpumepe — 8,3);

— HAlTH CyMMY OIITHYECKOM IUIOTHOCTH BCeX pob (B mpumepe — 1,093);

— pa3genuTh CyMMY KOHIIGHTPAILMil BCceX MpoO Ha CyMMY ONTHYECKOMN
IUIOTHOCTH Beex mpo6 (B mpumepe K = 8,3 /1,093 = 7,594).

Jlna nocmpoenus 2padyuposounozo zpaguka HeodX00uUMO: TIO OCH
OpJMHAT Pa3MECTUTh JAHHBIC, TOJYUYCHHBIC B PE3yabTaTe OMPEACICHUS
ONTHUYECKOM IUIOTHOCTH, a MO OCH a0CIMCC yKa3aTh KOHICHTPALMU BCEX
mpo6 aMMHaKa ¥ MOHOB aMMOHUSI B MUJUTUTPAMMaxX Ha KyOWYECKUH IeIu-
MeTp, KakK I10Ka3aHo Ha puc. 8.27.
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0,379
0,400

0,350
0,300
0,250
0,200
0,150
0,100
0,050

0,000

0,0 0,5 1,0 1,5 2,0 2,5 3,0 3,5

ONTINE CKas INMOTHOCTE (ADs)

Komtent parmra Mr/ane?

Puc. 8.27. I'panynpoBo4HBIi rpauK 1Jisl ONpeaeICHUs
MacCOBO# KOHIIGHTPALlMM aMMHaKa 1 MIOHOB aMMOHHS (CyMMapHO)

8.3.2. OnpenesieHne MacCOBOIl KOHIIEHTPAIUH HUTPUTOB

[lepen mepBBIM ompeneneHHeM HEOOXOIUMO TIOCTPOUTH TPaTyHpPOBOY-
HBI rpaduK ¥ ONpeneTuTh KaTMOPOBOYHbIN KO3 QHUITHEHT.

JlaHHBI METO MMOIXOIUT ISl IPO3PAYHOI BOJBI.

Ecmu npu onpenenenuy mpoOs! mprOop MoKa3eIBaeT 3HAYCHUE OITHYE-
ckoii TiotHocTH 20.00 b0 MmoKa3zaHWe ero HeCTaOWIbHO (CHIIBHO IphITa-
€T), He0OXOMMO paz0aBUTh BOIY IIEpe]] OTIPEACTICHIEM.

CyuHocTs MeT0Aa. MeTor OCHOBaH Ha CIOCOOHOCTH HUTPUTOB JIMa30-
THPOBaTh CyNb(AHWIOBYI0 KHCIOTY ¥ Ha O0pa30BaHHMA KPacHO-
(bMOJICTOBOTO KpacHTelsl JHa30COeIUHEHHs C O-HaQTWiaMUHOM. MHTEH-
CHUBHOCTb OKPACKH, MPONOPLHOHAIBHAS CO/IEPKAHUIO HUTPUTOB, U3MEPSIEeT-
cs1 Ha (oTOKOIOpUMETpE MPH JTHHE BOJIHBI 520 HM.

Hmxuuii npenen obuapyxenus — 0,003 mr/am® murpuros. Ilpu cogep-
KaHHH B BOJe HUTPUTOB Gonee 0,3 mr/am° mpoby ciexyer pa30aBiATE.
OTtHOCHUTENpHAS OmNOKa onpenesieHus +5 %.
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JIJisi HABECKM MCIIOJIB3YIOT TOYHBIE BECHI, HAIPUMEP TOPCUOHHBIE BECHI
BT-500 (puc. 8.28).

Puc. 8.28. Topcuonnsie Becst BT-500

IlIpucomoenenue padouezo cmanoapmnozo pacmeopa. 1 cM® OCHOBHO-
IO CTaHJIapTHOTO PacTBOpa MOMEMIAIOT B MEPHYIO KOJOY BMECTUMOCTBIO
1 1M M OBOJST 10 METKH (1 I[Ma) JUCTULTUPOBAaHHOM Bojoi. B lem®
storo pactBopa cogepxurcs 0,001 mr HuTputoB. PacTBOp mpuMEHSIOT
CBEXKETPUIOTOBJICHHBIM.

Ilpuzomoenenue ykcycrnoui kucaomeut (12%-ustii pacmeop). 25 e’ Jte-
IsIHO#  yKcycHOM kuciotel (puc. 8.29) pa30aBisiioT AWCTUILITMPOBAHHOM
Boznou o 200 oM’ (puc. 8.30). dust ynoOGCcTBa MOKHO TPHUIOTOBUTH Y5 WM
Y4 moprmn.

L T —
Rt

Puc. 8.29. Jlensuas Puc. 8.30. Totosblit 12%-Hblii
YKCYyCHAsl KHCIIOTa PacTBOP YKCYCHOM KUCJIOTEI
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Ilpuzomoenenue peaxmusa Ipucca. 10T cyxoro peaxruBa ['pucca
(puc. 8.31), B3BemIeHHOro ¢ MOrpeIIHOCThI0 He Oosee 0,1 T, pacTBOPSIOT B
100 cm® 12%-H0ro pacTBOpa yKCYCHOI KHCIOTH! (puc. 8.32).

Puc. 8.31. Peaxtus I'pucca (cyxoit) Puc. 8.32. ['oToBlit peaxktus I'pucca
(pacTBopeHHBIH B 12%-HoM pacTBope

YKCYCHOW KHCIIOTBI)

Iposenenne anaauza. K 50 em® HCCIIENYEMON MM OCBETJIEHHOU Ipo-
ObI (M1 K MeHbLIeMy 00beMy, colepikatiemy He 6osiee 0,3 Mr HUTPHUTOB,
pa30aBICHHOMY TUCTHLUIMPOBAHHOM Bomoi 1o 50 CM3) npuOaBISIOT 2 cm®
pactBopa peakrtua ['pucca, mepemenuBaiot (puc. 8.33). Uepes 40 mun erie
pa3 mepememmBatoT (puc. 8.34) U (GOTOMETPHUPYIOT NPH [JIHHE BOJHBI
520 HM 110 OTHOIIEHHIO K PaCTBOPY CPaBHEHHS — JUCTHIUIMPOBAHHOM BOJE,
B KOTOPYIO TOKe J00aBieH peaktus ['pucca (puc. 8.35).

Puc. 8.33. IIpoOsI Boxs! cpasy Puc. 8.34. IIpo6sl Boas! cycTst Puc. 8.35. PactBop

nocsie jo6anenus 2 cm® 40 muH Tocte 106aBIeHns 2 M’ CpaBHEHUS (IUCTHI-
pacTBopa peaktuBa I'pucca pacTBopa peaktuBa I pucca JIMpOBaHHas BOAA,
(Hauany U3MEHATH OKPACKy) B KOTOPYIO I00aBIeH

peakruB ['pucca)
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Eciu B mpoOe BOIIBI COACPIKUTCSI HEOOIBIIOE KOTUUECTBO HUTPUTOB, TO
OKpalvBaHue OyaeT caadbIM.

MaccoByr KOHIICHTPAI[UI0 HHUTPUTOB HAXOMAT 10 TPaTyHPOBOYHOMY
rpaduKy WM MOy4eHHBIH HA CIEKTPO(OTOMETpE pe3yiIbTaT yMHOXKAIOT Ha
KaTuOpOBOYHBIN KOA((HUIMCHT.

Jli1st 5TOr0 HEOOXOAMMO:

® BKJIIOYHTH CIIEKTPO(OTOMETP, MPOBECTU €ro KaTMOPOBKY;

® BLIOpATh HYKHBIH PEXKUM;

® YCTAaHOBUTH HEOOXOAMMYIO JUTHHY BOJIHBI (B HamieM ciydae 520 HM);

® TIePEJIUTH KUKOCTH U3 MEPHBIX CTAKAHOB B KIOBETbI;

® BCTaBUThH KIOBETHI C XOJIOCTHIM U M3MEPSIEMBIMH PACTBOPAMH B KIOBE-
TOJIepIKATEIIb;

® OOHYJINTH IOKAa3aHUE HA KIOBETE C XOJIOCTBIM PacTBOPOM;

® [IePEeBMHYTh HA KIOBETY C MPOOOW /Jsi OMpeeeHUs] ONTHUYECKOM
IUIOTHOCTH BOJIBL;

® YMHOXXUTh ONTHYECKYIO TUIOTHOCTh Ha KaTMOPOBOYHBIN KO (DUITHEHT.

ANropuUTM OTpPENEIICHUS COICPXKAHUS HHUTPHUTOB B BOJE C IOMOIIBIO
CHEeKTpoOTOMETpa TAKOW K€, KaK M AITOPUTM OIpENeNICHUs MacCOBOU
KOHIICHTPAILUX aMMHUaKa ¥ HOHOB aMMOHHUSI.

OTiin4re 3aKIF0YacTCs B 3HAYCHUHU KalTHOPOBOYHOTO KO3 HIneHTa.

Hanpumep. HaiinenHoe 3HaueHuwe onrtuueckod miotHoctH (0,289)
HEOOXO0AMMO YMHOXXUTh Ha KIMOPOBOYHBIH KOA(QQUIMEHT (KaKk ero ompe-
JIEITUTh, CM. IPUMED HIKE).

IMocTpoeHue rpaxyMpoBOYHOro rpauka u omnpejaejieHHe Kaaudpo-
BOYHOTr0 K03 puuuenta. KamnOpoBounslii rpaduk HEOOXOIUMO CTPOUTH
pa3 B roJ| WJIH JKe TPH 3aKYIKe HOBBIX PEaKTHBOB, paboTe Ha IPYroM CIeK-
TpodoToMeTpe.

B MepHbIe K0JIOBI BMECTUMOCTHIO 50 cm® BHOCAT 0; 0,1; 0,2; 0,5; 1,0;
2,0;5,0; 10,0; 15,0 oM’ pabodero cTaHAapTHOTO PacTBOpPa U TOBOJAT 00BEM
IO METKHU JTUCTHJUIMPOBAHHON BOJOM. [ToTydaroT pacTBOpPEI C coiepKaHHEM
0; 0,002; 0,004; 0,01; 0,02; 0,04; 0,10; 0,20; 0,30 Mr/om° HUTpUTOB. [lanee
MPOBOJIAT aHANH3 U (POTOMETPUPYIOT, KaK MPU UCCIICAOBAHUH MTPOOBI BOJIBI.
[To monyueHHBIM pe3yNbTaTaM PACCUYUTHIBAIOT KAIMOPOBOYHBINH KOA(DDUIIH-
SHT WM CTPOST TPalyMPOBOYHBIA I'paduK, OTKIAIbIBas MO OCH adcImce
MacCOBbIe KOHLEHTPAIMH HUTPUTOB B MUJUIMTPaMMax Ha KyOWYECKHid Jie-
LUMETpP, a [0 OCH OPIUHAT COOTBETCTBYIOIIME WM 3HAYCHHS ONTHYECKON
IUIOTHOCTH. ['paduik 10KEH ObITh MPSIMOIHHEHHBIM.

Hpumep. [ns noctpoeHus rpaduka M ONPEACICHUS KAIUOPOBOYHOTO
KO3 pHUIHEHTa B MEPHBIC KOJOBI BMECTUMOCTBHIO 50 e Brocar 0,2; 0,5
1,0; 5,0; 10,0; 15,0 oM’ pabodero cTaHAapTHOTO PacTBOpPa U TOBOJAT 00BEM
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no merku (50 cm®) aucTHIHpOBaHHOI BogOM. [IpH STOM ToTy4atoT pac-
TBOPHI ¢ conepxkanuem 0,004; 0,01; 0,02; 0,10; 0,20; 0,30 Mr/qM” HUTPHUTOB.
IMocne ompeneneHus onTudeckoi mioTHocTH (ADS) monydeHHbIe TaHHbBIC
MOXXHO TIpeoOpazoBaTh B Tabmmmy. s ompeneneHus KaarmOpOBOYHOTO
Ko3(h(unKeHTa ¥ MocTpoeHus rpadyka TabiInua MOKET UMETh CIIeTyIONH
BUIL.

Homep mpoGbt Konnenrparnmusi, Mr/a Onrtuueckas IIOTHOCTh

1 0,000 0,0
2 0,004 0,003
3 0,01 0,006
4 0,02 0,013
5 0,1 0,071
6 0,2 0,159
7 0,3 0,218

Cymma 0,634 0,47

K (kau6p. ko5h.) 0,634/ Oi4;5— 1,3489

Jlna onpedenenus Kanuoposounozo KoIghguyuenma Heooxo00umo-.

— HAWTH CyMMY KOHLEHTpauuii Bcex mpod (B mpumepe — 0,634);

— HAWTH CYMMY ONITHYECKOH IIOTHOCTH Beex mpob (B mpumepe — 0,47);

— pa3enuTh CyMMY KOHIIGHTPALUil BCeX MPOO Ha CyMMY ONTHYECKON
mIoTHoCTH Beex mpo6 (B npumepe K = 0,634 / 0,47 = 1,3489).

K=1,35.

Jlna nocmpoenus z2padyuposounozo zpaguka HeodX00uUMO: TIO OCH
OpJMHAT Pa3MECTUTh JAHHBIC, TOJYUYCHHBIC B PE3yabTaTe OMPEACICHUS
ONTHYECKOH IUIOTHOCTH, @ MO OCH aOCIHCC YKa3aTh KOHLEHTPALMH BCEX
po0 HUTPUTOB B MIJIIUTPAMMaxX Ha KyOMUYECKUI AeIUMETp, KaK MOKa3aHO
Ha puc. 8.36.

0,25 0,218

0,2

0 0,05 0,1 0,15 0,2 0,25 0.3 0,35

Komterrparis Mr/ ane

MITIM e CKAd ITMOTHOCTE (A'_'S)

Puc. 8.36. I'pamynpoBOYHBIH TpaduK A1 OIPEICICHUS
MacCOBOH KOHIICHTPALlMi HUTPUTOB
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8.3.3. OnpenenieHne MaccoBoii KOHIEHTPALUU HUTPATOB

[lepen mepBbIM omnpenesieHHEM HEOOXOANMO MOCTPOHUTH I'PalynpoBOY-
HBII rpadK U ONpeNeNUTh KaIMOPOBOYHBINH KOO QUITHEHT.

JlaHHBIM MeTO MOIXOAUT AJIS IPO3PAUYHOM BOMBL.

Ecnu npu onpenenenun npoOsl MpuOOp IMoKa3bIBacT 3HAYEHUE ONTHYE-
ckoii mnotHocty 20.00 nmmbo rmoxazaHue ero HeCTaOMILHO (CHIBHO IpBIra-
€T), He0OXOIMMO paz0aBUTh BOIY IIEpe]] OTIPEACTICHIEM.

IIpuzomoenenue 0cho6H020 CMAHOAPMHOZO PACMEOPA A30MHOKUCIO-
20 kanua. 0,7218 r (721,8 mr) azoraokucioro kanust (KNOs) pactBopsiioT B
TUCTAUTUPOBAHHON BOZE, 1OOABIAIOT | o’ (1 M) xOpOOpMa U TOBOIST
06beM 10 1 1M (1 ).

B 1 cm® pactBopa comepskutcsi 0,1 MI HUTPATHOTO a30Ta.

JIJ1s1 HaBECKH UCIIOJIB3YIOT TOUHBIC BECHI, HAPUMEP TOPCHOHHBIC BECHI
BT-500.

Ilpuzomoenenue pavouezo cmandapmuozo pacmeopa a3omHoOKUC1020
kanus. 10 cm® ocHoBHOTO pacTBopa pa30aBJISIOT B MEPHOU KOJIOE AMCTHUII-
JUpOBaHHOH Bomoit o 100 e, IIpuMeHSIOT CBEKENPUTOTOBIEHHBIN pac-
TBOp. B 1 e’ sT0ro pactBopa coxepxkurcs 0,01 Mr HUTpaTHOTO a30Ta.

Ilpuzomoenenue 0,5%-n0z20 pacmeopa canuyuio60KUCI020 HAMPUSL.
0,51 camuummoBokucioro Harpust (pc. 8.37) pacrBopsitor B 100 em® mm-
cTruipoBanHoi Boasl (puc. 8.38). IIpHMEHSIOT CBEXEIPUTOTOBICHHbIH
pacTBop.

Puc. 8.37. Peaktun Puc. 8.38. I'oToBsIi1 pacTBOp
(HaTpHUil CaNUIUIOBOKHCIIBIIT) 0,5%-HOro caIMIMIOBOKHICIIOTO HATPHS
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Ilpuzomoenenue 10 n. pacmeopa edxozo nampa. 400 r enxoro Hatpa,
wmu runpookucu Hatpusi, (NaOH) (puc. 8.39) pacTBOpsIIOT B AMCTHILIH-
POBaHHOII BOZE M IOCIE OXMaXACHHs 0BomaT oobem o 1 am® (1)
(puc. 8.40). Jlnst mpoBeeHHs OMbITa XBATHT /1o mopuuy, T. e. 40 T NaOH
pacTBOPSIIOT B IUCTHIUIMPOBAHHOM BOJAE M IOCIE OXJIAKACHHS IOBOJST
oGwem 10 100 e,

Puc. 8.39. Enkuii natp (NaOH) Puc. 8.40. 10 H. pacTBOp €AKOr0 HAaTpa

MpoBenenne anaamsa. B oxuy dapdoposyro yamry nomermaior 10 cm®
(10 M) mecnmenyemoit Bomel, B apyryio — 10 cm® (10 M) aucTHamMpoBan-
HOW BOZBI (Yala ¢ JAUCTWILIMPOBAHHOW BOJOH OyJEeT XOJIOCTBIM pacTBO-
pom).

Bo Bce wamm npubasmusiorT | oM’ pacTBOpa CANUIMIIOBOKHCIOTO HATPHS
Y BBINIAPHMBAIOT Ha BOHOM OaHe mocyxa (puc. 8.41).

IMocne oxnaxkJeHus! CyXoil 0cTaTok B Kaxaoi vamie (puc. 8.42) yBnax-
wstror 1 em® KOHLIEHTPUPOBAHHON cepHON KHUCIOTHI (puc. 8.43), TIaTebHO
pacTUparT €ro CTeKITHHON Manodkoil W ocTtaBisaioT Ha 10 muH. Cyxoi
OCTATOK JOJDKEH IOJHOCTBIO PACTBOPHUTBCSA B KHCIIOTE (B 4Yalle ¢ AUCTHII-
JIMPOBAaHHOW BOJIOW IOCJIE BBHINApUBaHMS OCaJOK HaOloJaeTcs He3Hauu-
TEJILHBIH).

3arem B uamm 106aBsOT 5—10 M AHCTHLIHPOBAHHON BOBI M MEpe-
HOCSAT B MEPHYIO KOIOY BMECTHMOCTBIO 50 cM®. MOXHO HCIIONB30BATH
MEPHBIil CTaKaH BMECTHMOCTBIO 50 cM® (puc. 8.44).

Jlamee B KaXAbIA CTakaH MPHUOABISIOT 1O 7 eM® 10 m. pacTBopa enKoro
HaTpa, JOBOAAT OOBEM TUCTWILIUPOBAHHOM Bomo mo mertku (50 CM3) u
HepPEMENINBAIOT.
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Puc. 8.41. BommapuBanue Ha BOASHOH Oane Puc. 8.42. dapdoposas gama
10CJIC BBITAPUBAHMS
(Ha $hoTO BUIEH CYXOil OCTATOK)

Puc. 8.43. CepHas kucnora Puc. 8.44. Mepublii cTakan
BMECTHMOCTHIO 50 cm®

Yepes 10 mun nocsie npubaBiieHHs €1KOr0 HATPa PACTBOP ewe pas ne-
pemeuusaion ¥ NPOBOIAT CPABHEHUE WHTEHCMBHOCTH OKPACKH HCCIIELye-
MOH MpoGEI POTOMETPHIECKUM METOIOM, U3MEPSSI ONITHYECKYIO TUIOTHOCTD
pactBopa (puc. 8.45).

Puc. 8.45. OxpammBanue npoOsI
ciycts 10 MuH nocie no6aBiaeHus:
7 eM® 10 H. pacTBOpa €IKOro HaTpa

(ipu GOIIBIIIOM KOJIMIECTBE
HHUTPATOB B BOJIE)




J71s1 3TOT0 HEOOXOAUMO:

® BKJIFOUUTH CHIEKTPO(HOTOMETP, IPOBECTH €TO KaJTHOPOBKY;

® BEIOPATh HYKHBIH PEIKIM;

® YCTaHOBUTH HEOOXOAMMYIO JUTHHY BOJIHBI (B HamreM ciaydae 400 HM);

® [ICPEIIUTH KUAKOCTH U3 MEPHBIX CTAKAHOB B KIOBETHI,

® BCTaBHUTH KIOBETHI C XOJOCTHIM M M3MEPSIEMBIMH PAaCTBOPAMH B KIOBE-
TOJIepIKaTEIIb;

¢ OOHYJINTH TIOKAa3aHNE Ha KIOBETE C XOJIOCTHIM PacTBOPOM;

® IepEBUHYTh HA KIOBETY C INpPOOOH /il ONpeleseHus] ONTHYECKOM
IUTOTHOCTH BOJIBL;

® YMHOXKUTh ONTHYECCKYIO INIOTHOCTh HA KaTHOPOBOYHBIH KOI()(DUIIMCHT.

ANTOPUTM OIIpENeNIeHUs] CONEpKaHUS HUTPATOB B BOAE C IOMOIIBIO
CHEKTPOOTOMETPa TAKOW K€, KaK M aJITOPUTM OIPENCIICHUsS MacCOBOU
KOHIIGHTPAIlM} aMMHaKa 1 HOHOB aMMOHHUSI.

OTiin4re 3aKI0YaeTcs B 3HAYCHUSAX ONTUYECKOHM miotHocTH (1,6660) U
KaTMOpOBOYHOTO KO3 dummenra.

Hanpuwmep. Haiinennoe 3nauenue ontuaeckoi mrotHoctH (1,666) HeoO-
XOIMMO YMHOYKHThH Ha KaJTMOPOBOYHBIN KOI(DMUIIMEHT (KaK €ro ONpeIeinTh,
cM. mpumep Huxke). Jlo6aBouHbIi KoadduimeHT paseH 4,5 (OH MOCTOSHEH).

Jlo6aBo4HBIH KOA(PDUITUEHT TO3BOJSET MPOBECTH MEPEBO 110 MOJIEKY-
JISIPHOM Macce HUTPATHOTO a30Ta B HUTPATHI.

1,666 - 6,957 - 4,5 = 52,15 mr/mm’,

rae 6,957 — kanuOpoBoYHBIH KO HHULIUEHT;

4,5 — mo6aBouHBIN KO3 PUIHEHT;

52,15 — KOJIMYEeCTBO MUJLTUTPAMMOB HUTPATOB B 1 LlMs.

ITocTpoeHue rpagynpoBoYHOro rpauka M omnpeaejeHHe Kaanodopo-
BOYHOTO0 Kod(ppunmenta. KannOpoBouHslil rpaduk HEOOXOAUMO CTPOUTH
pa3 B roJ WM K€ IPH 3aKyIKE HOBBIX PEaKTHBOB, pab0Te Ha JPYroM CIEK-
TpooTOMeTpeE.

JlIsl IpUTOTOBJICHHST CTAaHAAPTHBIX PACTBOPOB B CTaKaHbIl BMECTHMO-
creio 10 em® otbuparot 0,0; 0,5; 1,0; 2,0; 3,0; 4,0; 6,0 u 10 oM’ pabouero
CTaHAAPTHOTO PAaCTBOpPA A30THOKUCIIOTO KajHs U JOBOIST AUCTUIIIMPOBAH-
Hoit Bogoit 10 metku (10 cm). CopeprxkaHue HUTPATHOTO a30Ta B pacTBOpax
cootBercTBeHHO Oymet paeno: 0,5; 1,0; 2,0; 3,0; 4,0; 6,0; 10,0 mr/ove. 3a-
TEM pacTBOPHI MepeHOCAT B (apdopossie dammm, mpubassior mo 1 cm®
pacTBOpa CAIMIMIOBOKUCIOIO HATPHs W BBIIAPUBAIOT HAa BOJISHOW OaHe
nocyxa. Cyxoli octaTok 00pabaThIBalOT TaK K€, KaK IPH aHalIu3e MpoObI
ncciaegyemMoil Boabl. ONTHYECKYIO IIOTHOCTh OKPAIICHHBIX PAacTBOPOB
N3MEPSIIOT TaK XKe.
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Mpumep. [ns noctpoeHus: rpaduka U ONPEAETCHUs] KATHOPOBOYHOTO
koaddurmenta 6putn B3sTHI 0,0; 0,5; 2,0; 3,0; 6,0; 10,0 o’ pabouero craH-
JIAPTHOTO PACcTBOpPA A30THOKHCIIOrO Kallks ¥ 00paboTaHbl (COAEpKaHUE HUT-
partHoro azora B pactBopax oyzaer pasuo: 0,0; 0,5; 2,0; 3,0; 6,0; 10,0 MF/,I[Mg).

IMocne onpenenenusi onruueckoi mioTHoctd (AbLS) monyueHHbIE TaH-
HbIE MOXKHO JJIsi yA0OCTBa TpeoOpa3oBaTh B TaONWIy. /{1 onpedenenus
KanubpoeouHo2o Kodg@uyuenma TabIULA MOKET UMETh CICAYIOIIUNA BUI.

Homep Paboumii Konnentpa- Onruueckas
TpoOBI pactBop, cm® wust, Mr/am° TJIOTHOCTb
1 (xomocToi) 0,0 0,0 0,000
2 0,5 0,5 0,064
3 2,0 2,0 0,290
4 3,0 3,0 0,371
5 6,0 6,0 0,928
6 10 10 1,387
Cymma 215 2,865
K (x03¢. xanuop.) 21,5/2,865=7,5

Jlna onpedenenus kanuoposounozo KodIghguyuenma Heodxoo0umo:

— HAWTH CyMMY KOHLIEHTpauuii Bcex npod (B mpumepe — 21,5);

— HAWTH CyMMY OIITHYECKOM IUIOTHOCTH BCeX ol (B mpumepe — 2,865);
— pa3zieNuTh CyMMY KOHLEHTpaLHMid BceX Npo0 Ha CyMMY ONTHYECKOH

IUIOTHOCTH Beex mpo6 (B mpumepe K = 21,5/ 2,865 = 7,5).

Jna nocmpoenus 2padyupoeounozo zpaguka HeodXo0umMo: 1O OcCH
OpAMHAT Pa3MECTUTh [AaHHBIC, IOJYYCHHBIE B pPE3yJbTaTe OIMpelelIeHNUs
ONTUYECKOM IUIOTHOCTH, a MO OCH a0CIMCC yKa3aTh KOHIICHTPALMU BCEX
npo0 HUTPATOB B MUJUTUTPaMMax Ha KyOMYeCKHil JelUMeTp, KaK MOKa3aHo

Ha puc. 8.46.

\
)

OnTIre cKad ITTOTHO ¢Th (Abs)

4

6

1,387

8

KommenHt pargrs Mr/anes

10

12

Puc. 8.46. I'pagynpoBoUHbIH rpaduK A7 ONPEAeICHHS HUTPATOB
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8.4. Oco0eHHOCTH BBINMOJTHEHHs AaHAJIN3A TUTPUMETPHIECCKUM METOA0OM

TutpumeTpudeckiii METOX aHajIW3a OCHOBAaH Ha KOJMYECTBCHHOM
olpejesieHul 00beMa pacTBOpa OJHOTO WM JIBYX BELIECTB, BCTYMAIOIIUX
MeXIy co0OW B PEeaKmuio, IpU4IeM KOHIIEHTPAINs OAHOTO M3 HUX TOJDKHA
OBITH TOYHO U3BeCTHA. PacTBOp, KOHIIEHTPALHS BEIIECTBA B KOTOPOM TOYHO
M3BECTHA, HA3bIBACTCS TUTPAHTOM MM THTPOBAaHHBIM pacTBopoM. [Ipu aHa-
JIU3¢ Yalle BCEro CTaHTAPTHBIA PAacTBOP MOMEIIAIOT B HM3MEPHUTCIBHBIM
COCYI M OCTOPOXHO, MANbIMH TOPUUSAMH, AO3UPYIOT €ro, MpHinBas K
uccIeIyeMOMY pacTBOpy A0 TeX MOop, MOKa He OyIeT YCTaHOBIICHO
OKOHYAHWE peaklIuH. DTa Oomeparus Ha3bIBaeTCs TUTPOBaHHEM. B MOMeHT
OKOHYAHMSI PEAKIMU HPOUCXOJUT CTEXMOMETPUUECKOE B3aHMOJIEHCTBHE
TUTpAaHTa C AaHAJIM3HPYEeMBIM BEIIECTBOM W  JIOCTHUTAeTCS  TOYKa
9KBUBAJICHTHOCTH. B TOYKEe SKBHBaJIEHTHOCTH 3aTpau€HHOE HA TUTPOBAHUE
KOJIMYEeCTBO (MOJIb) THUTpPAHTAa TOYHO PaBHO M XHMHYECKH SKBHUBAJCHTHO
KOJIMYECTBY (MOJIb) ONpEAEIsieMOro KOMIOHEHTa. TOUKy 3KBUBAJIEHTHOCTH
OOBIYHO OIPENENAOT, BBOAS B PACTBOP MOOXONAIIMA WHIUKATOP U
HabJr01as 32 N3MEHEHHUEM OKPACKH.

OnpeneneHue coaepKaHUsA PACTBOPEHHOr0 KHCJIOpPOJa THTPUMeT-
puyeckuM MeToaoM. OTHUM W3 CTaHAAPTHBIX METOIOB ONPEICICHHS KHUC-
JIOpoJa, TOJIYYHMBIINX IITHPOKOE PACIPOCTPAHEHHE B THAPOXUMHYECKON
TIpaKTUKE, SABIIICTCS HomoMeTpuueckuii Meto Bunkiiepa. OH OCHOBaH Ha
B3aUMO/ICHCTBUM THJIpaTa 3aKMCH MapraHia B IIEJIOYHOH cpelie ¢ KHCIopo-
JIOM, PacTBOPEHHBIM B BojJe. B XoJe peakunmu pacTBOPEHHBIH KUCIOPOA
CBSI3BIBACTCS M 00PAa3yIOTCS BOJHBIC OKHCIIBI MapraHIia BBICIICH BaJICHTHO-
ctd. B kucnoli cpene MapraHer repexoguT B JBYXBaJIEHTHOE COEIUHEHHE,
OKHCIISAS TP 3TOM OSKBUBAJICHTHOE CBS3aHHOMY KHCJIOPOJY KOJIHYECTBO
HOHOB Hoja. BeinenuBuuiicss o4 OTTUTPOBBIBAIOT C MOMOILIBIO PacTBOPA
THITOCYNb(HTA U TI0 KOIWYECTBY €ro, 3aTPadeHHOMY Ha TUTPOBAaHWE, BBI-
YHCILIIOT CONIEpKaHUe KUCIOPOIa.

TouHoe ompeneneHne KOHIIEHTPAIIMH KICIOPOa B BOJIE BOZMOXKHO IPH
COOIOZICHNH O00sI3aTENIbHBIX MPaBMWJI O0TOOpa TPOO: HCCIEAYEMYIO BOIY
OepyT Tpu MOMOIIKA OaToOMeTpa MM APYTUX MPHUCTIOCOOIEHUH, penoxpa-
HSIOMIUX €€ OT IepeMeNINBaHNs C BO3IyXoM. Boma u3 Garomerpa mepeHo-
CUTCS B CICIMAJbHBIC KHCIOPOIHBIC CKIITHKUA C MPUTEPTHIMH MPOOKAMH,
WIN THKHOMETpHI, BMecTUMOCThI0 100-150 M. CKIISIHKY HamoJHSIOT Tak,
YTOOBI BEPXHHU CJIOH BOJBI, CONPUKACABIIUICS C BO3JYXOM, BBUIMJICS.
He 3akpbIBast CKIITHKY, Cpa3y e BBOAAT B Hee 1 MII pacTBOpa €IKOro HaTpa
¢ HoaucteiM kanmeM (NaOH + KJ) n 1 M pacTBopa XJIOpHCTOrO Mapraiua
(MnCl,). Yka3aHHOE KOJMYECTBO PEAKTHBOB PACCYMTAHO Ha MpoOy oObe-
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MoMm 100-150 my1. TIumeTkd € peakTHBAMH IOTPYKAIOT JO IOJOBUHBI
CKISIHKM W 3aTeM [0 MEpe BBUIMBAHMS PCAKTUBOB MOJHHMAIOT BBEPX.
JIist kaxIoro W3 yKa3aHHBIX PACTBOPOB HEOOXOIUMO HMETh OTICIIBHBIC
mUneTk. B 3uMHee Bpemsi (PUKCANUIO0 KHCIOPOAa MOKHO TIPOBOJHUTE CPa3y
e TI0clie IepeHoca Npod B HOMEIIEHHE.

IMocne moGaBiICHMS INEIOYM W XJIOPHCTOTO MapraHia CKISHKY 3aKpbl-
BAIOT, CJIE/IS 33 TEM, YTOOBI 10/ NPOOKOH HE OCTAJIOCh ITY3bIPHKOB BO3IyXa.
CopepxuMoe CKISTHKH TIIATEeIHHO mepeMemmBaroT. [locie ¢pukcannum Kic-
sopojaa mpoba Mo KHA HEKOTOPOE BPeMs IMOCTOATh, C TEM YTOOBI 00pa3o-
BaBIIHMICSA OCAIOK TOJIHOCTHIO OMYCTHJICS Ha THO. Kak TONBKO KHIKOCTH
HaJI OCaIKOM CTaHET MPO3pPadHOH, CKITHKY OTKPBIBAIOT M MMUIETKOH BBOJIAT
2 Mt ceprHoit kuciaoThl (1:1), MM KOHIEHTpUPOBAHHOM opTodochopHOi
KHCJIOTHI, FJTH COJITHOM KHUCIOTHL. JlemaroT 3TO OCTOPO’KHO, YTOOBI 0CaT0K
He moaHsIIcs BBepX. CKISTHKY 3aKPBIBAOT MPOOKOH, M CONEPIKUMOE BHOBb
HepeMeIInBaloT.

Korzma ocamok MOJHOCTHIO PACTBOPHUTCS, M3 CKIITHKU MHUIMCTKOU OepyT
50 wm 100 Mt ucciienyeMoil BOJBI U TIEPEHOCAT €€ B KOHUYECKYHO KOJOY
BMectuMocThio 200-250 M. Tutposanue Bexyt 0,01 H. wmm 0,02 H. pac-
TBOpOM runocyiabdura. ComepKuMoe KOJIOB BO BpEMsi TUTPOBAHUS HEOO-
XoauMo TepeMermnBaTh. Ilocie TOro kak IIBET pacTBopa CTaHeT ciabo-
KENTHIM, TPUOABIIOT | MJ CBEXEIPHUTOTOBICHHOTO PacTBOpa Kpaxmaia.
OKpacuBIIYIOCS B CHHUH IBET MPOOY JOTUTPOBEIBAIOT C 0CO0O0I OCTOPOXK-
HOCTBIO JI0 TTOJTHOTO obeciBeunBaHus. Ecin Kuciopoaa B BOJE Majo M IBET
KHUIKOCTH IIOCJIE€ PACTBOPEHUS OCagka KHCIOTOH oOKaszaics OiemHo-
KENTHIM, a He OypbIM, KpaxMai J00aBISIOT C CAaMOr0 Hayaya THTPOBAHUSL.
[Ipu 5TOM YYUTHIBAIOT BCE KOJIMYECTBO THIOCYIb(UTA, MOMICAIICrO Ha
TUTPOBAHUE.

CopepxkaHue KUCIOpoaa B BoAC (MI/J) ONMPEICNSAIOT MO CICTYHOIICH

dopmye:

II-K-0,08 -1000
O-o '

Ozz

rae [1 — xonnvecTBo runocynbgura, NOMIEANIET0 Ha TUTPOBAHKE, MJI;

0,08 — mepecueTHbIil KOXQQUIMEHT Ul BBIPAXKCHUS PE3YJIbTATOB B
MUWUIMTpaMMax (aTOMHBIH Bec Kucinopojga — 16, Tpamm-
skBuBaJieHT — 8, mist 0,01 H. pactopa 1 MJI COOTBETCTBYyeET
0,08 mr kucopona);

K — nonpaBka Ha HOPMaIBHOCTH THIOCYIb(UTA;

O — 00BEM BOJBI, MIT;

0 — 00beM IPUOABIICHHBIX PEAKTHBOB, MJI.
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Ecnu as1st TUTPOBaHUSI MCIOJNB3YIOT HE BECh 00BbEM CKIISIHKH, a OepyT
50 M1 BOJIBI, TO BBIYMCIICHUE BEAYT IO YIPOIIECHHON popmyiie:

0,=1,6 -I1- K.

IIpu ucnonp3zoBanuu Metoga BuHKIEpa BO3MOXHO IMOMHUMO HOAOMET-
PHUYECKOTO U KOJIOPUMETPHUECKOE OTPEICIICHUE KUuciopoaa. Tak, o IBery,
MOJyYCHHOMY TIOCJIEe H00aBIICHHS B MPOOYy BOJBI PACTBOpPA PEAKTHBOB
NaOH + KJ, MnCl, u H,SO,4, MOKHO CyAUTh O KOJTMYECTBE PACTBOPEHHOTO
kucjaopoaa. s 3TOro MCHONB3YIOT MOJATOTOBICHHBIC CTAaHAAPTHBIC pac-
TBOPHI ¥ IIBETHBIC MIKAJBI, & TAKXKE KOJIOPUMETPUYCCKYIO KPHUBYIO IS
onpeeeHus Ha (POTOIICKTPOKOIOPUMETPE.

8.5. IIpuGopsI 17151 HIKCHpecc-aHAJN3A U TOJeBbIX HCCTeT0BaHMiT

Jli1st GBICTPOTO M OTHOCHTEIBHO TOYHOTO M3MEPEHHUS MapaMeTPOB BOIHI,
O0COOCHHO B TPOU3BOACTBEHHBIX W IOJEBBIX YCIOBHUSX, HCIIOJIB3YIOT
Pa3IMYHbIC IKCIIPECC-TIPUOOPHI: HOHOMEPHI — ISl M3MEPCHHS COICPKAHHMS
HUTPUT-HOHOB, HHUTPAT-WOHOB, HOHOB aMMOHHS H 1p.); OKCHMETPHI
(puc. 8.47) — s M3MepeHNs] KOHIIEHTPAIIMH KUCIIOpoa B Boze; pH-MeTph
(puc. 8.48) — s uamepenus yposHs pH B Boze.

|

L

HoHomep — 5TO aHAMM3aToOp JKUAKOCTH, B OCHOBE IMPHHIIHUIA
(GYHKIMOHUPOBAHUSI KOTOPOTO JISKUT HCIIOJIb30BAHUE 3aBUCHMOCTH B
JNIEKTPOJHOM  CHUCTEME  JJEKTPOJABMKYIIEH CHJIBI  OT  aKTUBHOCTHU
OTIpeIeIIsIEeMbIX HOHOB.

Yame Bcero ycTpoiictBo B 1ubpoBoi GopMe U HOCPESICTBOM
aHaJOrOBOr0 TOKOBOTO CHTHAlA CIOCOOHO MPEACTaBUTh pe3yJbTar,

Puc. 8.47. Oxcumerp Puc. 8.48. pH-metp
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M3MEpPCHHBI B PPM — eOMHHWOAX KOHUEHTpaumw, W (Wik) Kak
norapupmudeckyro 3aBucuMoctb pX. Ilpu nccnenoBaHuAX 3THX BEIHMYMH
JUIl COOTBETCTBYIOIIMX BHJOB MOHOB CIEIYyeT NPHUMEHSTH ONpE/ACICHHbIE
SIIEKTPOJIBI.

KoHCTpYyKTHBHO B cOCTaB HOHOMEpa BKIIOYAIOT, Kak IPaBHIIO,
npeobpa3oBarens (TpaHCPOpPMATOp, W3MEPHUTENFHAS IUlaTa W JIMIEBas
MaHeNb, OCHAICHHAs KJIABHAaTYpOH W LU(POBHIM JAUCIICEM), INTATHB U
IIEKTPOJHYIO CUCTEMY (M3MEPUTENBHBIN M BCTIOMOTaTEIbHBIN dJIEKTPOABI U
YCTPOMCTBO  TeMIeparypHod  kommeHcanuu). [lpuHimun  geiictBus
UCIIONIb3YEMOT0 B HAy4YHO-UCCJIEJOBATEIbCKUX M J1abopaTOpHbIX
YUPEXICHUSAX YCTpoicTBa 0a3upyercsi Ha MOTCHIIHOMETPUYECKOM METO/e
uccnenoBannii BeananH pH n Eh B KOHTpoImMpyeMbIX pacTBOpax.

CoBpeMEeHHbIH HOHOMEP MOJKET OBITh CKOMMYTHPOBAH C KOMITBIOTEPOM.

OxcuMmerp (ero Ha3bIBAIOT TAKXKE AHAIM3ATOPOM KHCIOpOJa) — 3TO
CHeuaIbHBIA MPHOOp, MpeIHa3HAYaeMblid, KaK MPaBHJIO, U HCCIIENI0BA-
HUSI KOHLICHTPAIMHA paCTBOPEHHOTO B N3MEPSEMBIX CPEIax KHCIOPOa.

[Mpuanmn aelcTBus ycTpoiicTBa 0a3upyeTcsi Ha JIEKTPOXMMHUYECKOM
MeToJle OmpeAeneHus KoHueHTpauuit raszoB. IlocpeactBom mubdysun
KHUCJIOPOJ MPOHUKAET B OAaTUYWUK, Ha OJICKTPOJaX KOTOPOI'0 IOABIACTCA
JNEKTPUYECKUH  TOK, OMpeAesieHHbIM  00pa3oM  COOTHOCHUMBIA ¢
aHaJTM3MpyeMoii KoHIeHTpalueil. C Harpy304HOTo pe3nucTopa HampsDKeHHE
nepenaeTcsi Ha aBTOMAaTH3MPOBAaHHBIM 1U(pOBON  mpeobpa3oBarens,
oun(pOBaHHbIi CUTHAT 0TOOpaXkaeTcsl Ha TUCIIIIee.

B okcumMeTrpe MOXeT OBITH TakXKe peaii30BaH IapaMarHUTHBIH METO.
npobooTbopa, Gasupyromuiics Ha CIIOCOOHOCTH KHUCIIOPOAa B ra3000pa3sHOM
COCTOSTHUM TPUTATHBATBhCA K MarHuTy (3QQexkTHBeH IpH HCcCiieT0BaHUIX
cpen ¢ OONBIIMM KOJNMYECTBOM mapa u (WIM) MBUITM W TPH BBICOKHX
TemIepaTypax M JaBiieHHsX). Kpome toro, okcumerp crnocobeH paborarsb
[0 METOAYy BOCCTAaHOBHTEJIBLHOTO IUIABICHUS MHPOOBI U IOCIEIYIOMIEro
aHaJIM3a MOTYyYCHHBIX IPOAYKTOB MJIABICHUS TOCPEICTBOM HH(PAKPACHOTO
MOTJIOMICHHS.
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9. METObI HCCJIEJOBAHUS KPOBU PbIb
9.1. O6mue TpedoBaHNS K padoTe ¢ KPOBBIO PBIO

OT160p Marepuaina u paboTa ¢ HUIM NPOBOASTCS B CIIELOAEKIE, OJHOPA-
30BBIX NepuaTkax. CryCTKH KPOBU M CHIBOPOTKY KPOBH IEpeA yTHIM3AIHCH
B OOIIYI0 KaHAIM3AIMOHHYIO CETh 00E3BPEKUBAIOT TOJIBKO C MPUMEHEHHEM
JIe3MHQUIMPYIOINAX PacTBOPOB (B COOTBETCTBHU C JACHCTBYIOLIMMH HH-
CTPYKLMSIMA TI0 00e33apaKMBaHUI0). HaKOHEYHMKH, MHUKpPONPOOUPKH,
MIPOOUPKH, TTUIIETKH U JPyroe 000pyIoBaHHUE, HCIOIb3yeMoe pu padote ¢
KPOBBIO U CHIBOPOTKO#1 KpoBH, 00e33apaxuBaioT B 6%-HoM pacTBope nepe-
KHCH BOJIOpOJa € KCIIO3MIMEH 3 4 B TepMoOcCTaTe WM CYIIMJIBHOM HIKady
npu temmepatype 50 °C. [Tocie 3Toro npoMbBIBAIOT MO IPOTOYHOM BOJIOM,
3aTeM 3-5 MHH B AWCTWUIMPOBAHHOI BOJE M BBHICYIIHMBAIOT B TEPMOCTATE
win cymwibHoM mkady npu temmeparype 60-100 °C B teuenue 15 muH.
OtpaboTaHHBIC HAKOHEYHHKH, MHKPONPOOHMPKH, NPOOHMPKHU, IHUICTKH H
Jpyroe o00pyAOBaHUE, UCTIOIB3yEeMOE MPH PabOTe C KPOBBIO M CBIBOPOTKON
KPOBH, CKJIAQIBIBAIOT B TEYCHUE Paboyero IHs B EMKOCTH C Je3HH(QHIHUPY-
IOIIMM PacTBOPOM JIO TOJIHOTO BEPTHUKAILHOTO IMOrpyxeHus. Pabouune mo-
BEPXHOCTH JIaOOPaTOPHBIX CTOJOB 00e33apakuBatoT 70%-HBIM CIIUPTOM C
nocnenyromumM (iaamoupoBanueM. JlesuHpexnnonnas oopadoTka npruOOPOB
(meHTpU(YTH, MEKPOCKOITBI, XOJIOAWIBHUKH | 1p.) poBogutcs 70%-HbIM
cnuproM. [ocne kaxmoro KOHTakTa ¢ OMOJOTMYECKHUM MaTepHajoM TIa-
TENBHO MOIOT PYKH, & UCIOJIb30BAHHBIC OTHOPA30BBIC MEPYATKH yTHIH3HU-
PYIOT.

KpoBb oTOuparoT B yTpeHHee Bpems, 10 KopmieHus. [Ipouecc ordopa
KPOBH JIOJDKCH OBITh MaKCHMaJbHO 0e300Je3HeHHBIM H OBICTpHIM. OH He
nosokeH npesbimath 30 ¢. KpoBb 0TOMpaloT B YKCTHIE, CyXue MPOOUPKH.

9.2. OTdop npo6 KpoBHU

B3siTe KpoBM M3 XBOCTOBOI BeHbI. [Ipu B3sITHH KPOBH U3 XBOCTOBOU
BEHBI MECTO IMYHKIMH HAXOAUTCS B TOYKE, 0OPAa30BAHHON MPH YCIOBHOM
MepecedYeHN: CpeAHeH NWHUU W JMHUH, UIymedl NepHeHIUKYISPHO OT
aHAJILHOT'O OTBEPCTHS Y CETOJIETOK U OT 33JJHETO Kpasi aHAJIbHOTO TUIABHUKA
y peIO crapmiero Bo3pacTa s KaproBeIX M ¢openu (puc. 9.1). ¥V ocer-
POBBIX MECTO IYHKIIUM HAaXOJMUTCS Ha OPIOLIHON CTOPOHE MO CPEeIHEH JIH-
HUH 033 aHAJHHOTO OTBEpCTHs. IIpu B3ITHN KPOBH OTJIOBICHHYIO PBHIOY
cienyeT OOCpHYTh CTEPHIBHOW calu(eTKoi, MecTo MyHKIMH o0paboTaTth
AQHTHCENITIKOM. Pa3mep Wrisl mogouparoT B 3aBUCHMOCTH OT pa3Mepa PhIOHI.
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Puc. 9.1. Cxema myHKIuH y pagyxHoOii openn

IMocne TOro Kak MpoOKOJ0Ta KOXKa M MIJIa BOIILIA B MBIIIIIBI, CICAYET M0-
TSHYTh HOpIICHb LIMPHIA JISl CO3JAHUs Pa3pekeHHs B HEM. YJICpPiKUBas
mpuy Takum obpazom (puc. 9.2), HEOOXOIUMO MEIUICHHO MPOJBHUIAThH
WIJIy 10 HAMpPAaBJICHUIO K MO3BOHOYHHUKY pbIObI. [Ipu momajaHuu WINBl B
BEHY B KaHIOJC INIPHUIA TOSBUTCS KPOBb. [locie MyHKIUM BEHBI CIEIYET
B3SITh HEOOXOJMMOE KOJIMYCCTBO KPOBHU, 3aTE€M ULy U3BJICYb, MECTO MyHK-
UU 00pabOTaTh AHTUCCITUKOM, PBIOY OTITYCTUTH.

Puc. 9.2. 3a60p KpoBH U3 XBOCTOBO#T BEHBI Y CTEPIIsIH (CICBa)
¥ panyxHo# dopenu (crpasa)

3a60p KPOBH W3 XBOCTOBOM KyJabTH. [IpH B3STHH KPOBU W3 KYJIbTH
XBOCTa CPE3AI0T CIMHHON M AHAIBHBIN [UIABHUKH, YIAJISAIOT YEIIYIO, CIIH3b,
OPOTUPAIOT KOKY CIIMPTOM, 3aTEM OTCEKAIOT XBOCTOBOW CTEOEIb 10 MEH-
ANbHON JIMHUM 033/ AHAJHFHOTO [UIABHUKA W COOUPAIOT KPOBb B CTEPHJIb-
HyIo mocyny (puc. 9.3).
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Puc. 9.3. 3a60p KpOBH U3 XBOCTOBOM KYJIBTH

B3siTue xpoBu M3 cepaua. IIpy B3sATHH KPOBHU U3 CepALld MECTO yKOJa
HAaxXOMUTCS B CEpelIuHe OTPe3Ka, COCIMHSIOIETO0 OCHOBaHUE TPYIHBIX
IUIABHUKOB, Yy (Openy M 4YyTh BBILE 3TOH TOYKH Y KapIOBHIX pPBIO
(puc. 9.4). Urny BBOIAT B MECTO yKOJa TOX yriioM 45° OTHOCHUTEIHHO
(bpoHTaNEHOM I0cKOoCTH (pHc. 9.5).

Puc. 9.4. MecTo MyHKIMHU HPHU B3ATHU KPOBH M3 cep/ua y (hopenu
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Puc. 9.5. B3sitre kpoBu u3 cepara y hopenu

B3sitrne xpoBu u3 kaGepHBIX BeH. [Ipu B3ATHHM KPOBM M3 KaOEPHBIX
BEH YJAJSIOT KaOepHYIO KPBIIKY U BBOJST MHBEKIIMOHHYIO UTJIYy B BEHY Y
OCHOBaHHS OJTHOY U3 3xkabepHbIX AyT (puc. 9.6).

Puc. 9.6. B3sitie kpoBu 13 xKabepHOi BEHBI

Jnst GMOXMMHYECKOTO HMCCIIeOBAHMS UCIIONB3YeTCsl CHIBOPOTKA KPOBH.
Jlnst mony4eHus: CBIBOPOTKM KPOBB M3 ILIIPHILA TT0cie 3a0opa ee IepeBa-
10T B npoOupky. IIpy 3ToM HEoOXOOMMO KPOBb W3 INIPHILA IEpeTHBaTh
MEJUICHHO I10 CTeHKe IPOOUPKHU IS MPEIOTBPAIeHNs] TeMOJIN3a, T. €. pas-
pyuenus spurporutoB (puc. 9.7). I[locne momemieHNst KPOBH B MPOOHUPKY
€€ MapKHpPYIOT.
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JUist MOJTydeHus! CBIBOPOTKU KPOBb HEOOXOIAMMO TOIBEPTHYThH LCHTPHU-
¢dyruposanuto. [locie neHTpUYTUPOBaHUS CHIBOPOTKA OKa3bIBACTCS CBEP-
Xy, aputpouutapHas macca — cHusy (puc. 9.8). IIpobupky u3 uentpudyru
cllelyeT BBIHUMATh KpaifHe OCTOPOXKHO BO M30€KaHHEe B3MYUHBAHUS 3PHT-
pourapHoii Maccel (puc. 9.9). CbIBOPOTKY OTKAa4MBAIOT M3 MPOOUPKH
HIPULEM C UIJION WM ¢ moMombio no3atopa (puc. 9.10). 3axBaT sputpo-
IIUTOB IIPH ATOM HEIOITyCTHM, TaK KaK IPH GHOXMMHYECKOM HCCIICJOBAaHUH
OyzyT Hosy4eHbl HCKa)KeHHBIE TaHHbIe (puc. 9.11).

Puc. 9.7. Ilomenienre KpoBH B IPOOUPKY

Puc. 9.8. Bun xpoBu mocne HeHTpuQpyrupoBaHus
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Puc. 9.10. OTkaunBaHKe CHIBOPOTKU KPOBU

Puc. 9.11. Buemswuii BUI CBIBOPOTKHU, TIPUTOHOMN TSI HCCIICIOBAHUS
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— JI03aTOPBI, HCHOJIB3yeMbIe I OTMEPUBAHHUS PACTBOPOB, HOJDKHEI
MIPOXOIMUTH PETYISPHYIO NMPOBEPKY Ha TOYHOCTh W CXOIUMOCTH pe3ylbTa-
TOB MHUIIETUPOBAHNS;

— NPOMBIBAIOLIEE YCTPOICTBO JUIs IUIAHIIETOB JIOJDKHO PETYJISIPHO MpO-
BEPSATbCS HA OTCYTCTBHE HEPABHOMEDPHOTO 3allOJHEHUs JIYHOK OTMBIBOY-
HBIM PAacTBOPOM U (HIJIH) €ro HeMOJHOE YAAICHHUE;

— crieKTpo(OoTOMETP Tepe]] U3MEPEHUEM ONTHYECKOH INIOTHOCTH 00s13a-
TENBHO JIOJDKEH IPOXOIMTH IPEIBAapUTENBHBIA NPOrpeB, a TakkKe JOJDKHA
OCYIECTBIIATHCS PEryJsIpHas IOBEpKa ero;

— [IPY MCIIOJIb30BAaHUH TEPMOCTATa, ISl MCKIIOYCHHS MOACHIXaHUS JIy-
HOK BO BpeMs JAIMTEIbHON HHKYOAIIMH HX 3aKJICHBAIOT CIELHAIBHOW OyMa-
TOM JUIS 3aKJIeHBaHU IUIAHIIETa, BXOSIICH B KOMIUIEKT Habopa peareHToB;

— [oCyzia JUIsl IPUTOTOBJICHHS pabovnX pacTBOPOB PEarcHTOB JOJDKHA
6I)ITI) TIIATCJIIBHO BBIMBITA,

— nepe]] MPOBEACHUEM aHAIM3a Bce KOMIIOHEHTHI Habopa, a Takxke Hc-
NoJb3yeMble pa30aBHTENI TNPOrPEBAIOTCS JO KOMHATHOW TeMIeparypbl
(18-25 °C).

O6mas cxema nposenenus: M A-ananuza npencrasieHa Ha puc. 9.12.
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Puc. 9.12. Cxema nposenenust UDA-anammsa

B HacTosiee BpeMsi OTCYTCTBYIOT CHELMATU3UPOBAHHbBIE TUATHOCTHYE-
ckue Habopwl it MDA-aHamm3a KOHIICHTPAIMK TOPMOHOB B CBHIBOPOTKE
kpoBu pbi0. [ToaTomy, Kak MpaBuUiIoO, B PEIOOXO3SHCTBEHHBIX UCCIICIOBAHM-
SIX MCIOJIB3YIOT AMArHOCTHYCCKHE HAOOPBI, MPEeIHA3HAUCHHBIC [T PaOOTHI
C CBIBOPOTKOM KPOBH UEJIOBEKA.
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OmnpenencHue TIOTCHHU3UPYIONIETO TOPMOHA OCHOBAHO HA HCIIOJIb30Ba-
HUM COHIBHY-BapHaHTa TBEPAO(PA3HOTO HMMYHO(PEPMEHTHOTO aHaJH3a.
Ha BHyTpeHHEl TOBEpXHOCTH JYHOK IUIAHIIETa MMMOOHMIM30BaHbl MBIIIH-
Hble MOHOKJIOHaJbHBIE aHTUTena Kk Oera-uenu JII' yenoseka. B myHkax
IUIAHIIEeTa MPH J00ABJICHUN HCCIIEyeMOro o0pasiia IPOUCXOUT CBS3bIBA-
nue JII', comeprkamerocst B ucciiefyeMoM o0Opaslie, C aHTUTENaMH Ha TBEp-
noi aze. OOpa30BaBIIMICS KOMILIEKC BBISBISIOT C MMOMOIBIO KOHBIOTATA
MBIIIMHBIX MOHOKJIOHANIBHBIX aHTHUTEN K anbda-tenn JII/OCI/XT gemoe-
Ka ¢ TIepoKcHaa3on xpeHa. B pesynbpraTe oOpasyeTcst CBI3aHHBIHN C TIACTH-
KOM «COHIBHY», COAEPKAIINi Iepokcuaasy. Bo BpeMs mHKyOamu c pac-
TBOpoM cyoOcrtparta terpamermwiOensuanaa (TMB) mpoucxoqur okpamriBa-
HHE pPacTBOPOB B JyHKax. VIHTEHCHBHOCTH OKPAacCKH IPSMO HPOIOPINO-
HallbHa KOHICHTPAlMW JIIOTEHHHU3UPYIOMIETO TOPMOHA B HCCIELyeMOM
oOpasue. KoHueHTpanuio JIOTEMHU3UPYIONIET0 TOPMOHA B UCCIENYEMbIX
oOpasuax onpeAeNsioT No KajJuOpoBOUYHOMY rpaduKy 3aBUCUMOCTH OITH-
YEeCKOW IUIOTHOCTH OT COZAEPIKaHUS JIIOTCMHU3UPYIOIIEr0 TOPMOHa B KaJuo-
POBOYHBIX MpoOax.

Omnpenenenne GpoOIUTHKYIOCTUMYIHPYIOIETO TOPMOHA OCHOBAaHO Ha HC-
TIOJTb30BaHNU COHIBMY-BApHaHTa TBEpAO(HAa3HOTO HMMYHO(EPMEHTHOTO
aHanmu3a. Ha BHyTpeHHEH MOBEPXHOCTH JIYHOK IUIAHIIIETA KIMMOOMIN30BaHbBI
MBIIIMHBIE MOHOKJIOHAIbHBIE aHTHTeNna K Oera-nemn PCI yernoBexa.
B nyHkax miaHniera npu g00aBIeHHH UCCIIEyeMOro oopasia IMpOUCXOIHUT
csa3piBanne OCI, comeprkamerocst B ucciieyeMoM o0pasiie, ¢ aHTUTEIaMu
Ha TBepAod (ase. OOpa30BaBILUICS KOMIUIEKC BBISBISIOT C HOMOIIBIO
KOHBIOTaTa MBIIIMHBIX ~MOHOKJIOHAJBHBIX aHTHUTEN K anbga-1enu
JIT/OCT /XTI uenoBeka ¢ mepokcuaa3oi xpeHa. B pesymbraTe obpasyercs
CBSI3aHHBIN C IUTACTHKOM «COHABHY», COIEPIKalINid nepokcuaaszy. Bo Bpems
MHKYOAaIlMu ¢ pacTBOPOM CyOCTpaTa TeTpaMeTWIOSH3UANHA IPOHUCXOAUT
OKpaIllMBaHUE PACTBOPOB B JIyHKaX. IIHTEHCUBHOCTh OKpPackd HpsSIMO IPO-
MOPIMOHATFHA KOHIICHTPAUWH (DOIIIHKYIOCTUMYNHPYIOIIETO TOPMOHA B
ucciaengyeMom obOpasue. KoHUeHTpanuoo  (OoIHKYIOCTUMYIHPYIOIEro
TOPMOHA B HCCIIEyeMbIX 00pa3lax ONpeeNsoT M0 KaTnOpOBOYHOMY Ipa-
(hUKy 3aBUCHMOCTH ONTHYECKOH IUIOTHOCTH OT COAEpKaHUS (OJUIMKYIIO-
CTUMYJIUPYIONIETO TOPMOHA B KATHOPOBOYHBIX MPOOax.

OmnpeneneHne XOpUOHNYECKOTO TOHAIOTPOIIMHA OCHOBAHO Ha HCIOJb-
30BaHUM COH/BUY-BAPHAHTA TBEPAO(}A3HOTO MMMYHO(DEPMEHTHOTO aHAJIH-
3a. Ha BHyTpeHHE!H MMOBEPXHOCTH JIYHOK IUIaHIIETa UMMOOMIIN30BaHbI MbI-
MIMHBIE MOHOKJIOHANBHBIC aHTUTENa K P-CyOBbEOUHUIIE XOPHOHHYECKOTO
TOHaJOTPONMHA YelloBeKa. B JyHKax IuiaHmera nmpu J00aBiIeHHH HCCIIeNy-
eMoro o0pasma MPOUCXOANT CBsi3bIBaHHE X, COIeprKalerocs B HCCIeaye-
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MoM o0pa3siie, ¢ aHTUTEeIaMU Ha TBepoi ¢aze. OOpa3oBaBIIUICT KOMIUICKC
BBISIBJISIIOT C TIOMOIIBIO KOHBIOTATa MBIIIUHBIX MOHOKJIOHAJIEHBIX aHTUTEN K
anpda-niern JII/OCI/XT genoBeka ¢ mepokcnaa3oil xpeHa. B pesynsrare
o0pazyeTcst CBSI3aHHBIH C IUIACTHKOM «COH/IBUY», COJEPIKAIINK MTEPOKCHIA-
3y. Bo Bpems mHKyOammm ¢ pacTBOpoM cyOcTpara TeTpaMeTHIOeH3UANHA
MIPOMCXOJUT OKpAIIMBaHUE PACTBOPOB B JIyHKaxX. IHTEHCHBHOCTH OKpacku
MIPSIMO TPOTIOPIHOHANEHA KOHIIEHTPAIIIH XOPHOHNYECKOTO TOHAIOTPOIIHHA
B HccieayeMoM oOpasiie. KoHIeHTpayio XOpHOHHYEeCKOT0 TOHaI0TPOIIMHA
B HCCIEAYEMBIX 00pa3lax OIpeNeNsIioT M0 KaTHnOpOBOYHOMY TpaduKy 3a-
BUCHMOCTH OINTHYECKOH IUIOTHOCTU OT COJEP)KaHMS XOPHOHHYECKOTrO Tro-
HA/IOTPOTIMHA B KaTHOPOBOYHBIX MTPOOaX.

OmnpeneneHne NporecTepoHa OCHOBAHO Ha HCIIOJIb30BAHUHM KOHKYPEHT-
HOTO UMMYHO(EPMEHTHOTO aHanu3a. Ha BHyTpeHHEH MOBEPXHOCTH JTYHOK
IUIaHIOICTa I/IMMO6I/IJ’II/I30B3HLI MBIIIIMHBICE MOHOKJIOHAJIbBHBIC AaHTHUTEJIa K
nporectepony. IIporectepoH u3 oOpas3ma KOHKYpHUPYET C KOHBIOTHPOBAH-
HBIM IMTPOTCCTEPOHOM 3a CBA3BIBAHNUEC C aHTUTCJIaMU HAa MMOBEPXHOCTHU JIYHKH.
B pesymerate 0Opa3yercsi CBS3aHHBIA C IUIACTUKOM «COHABHY», COIEpIKa-
M mepokcuaasy. Bo Bpemst HHKyOauu ¢ pacCTBOPOM CyOCTpaTa TeTpame-
TWIOCH3UINHA MPOUCXOTUT OKpPAIIMBaHUE PACTBOPOB B JIyHKaX. MHTEH-
CHUBHOCTh OKPAacCKd OOpaTHO MPOMOPIHOHAJIbHA KOHIEHTpPAIMK HpOrecTe-
pOHa B ucciiexyeMoM obOpasie. KoHIeHTpalmio nporecTepoHa B UCCIeIye-
MBIX 00pa3iax OmpeNessIIoT M0 KaaTuOpOBOYHOMY TIpaduKy 3aBHCHUMOCTH
ONTHUYECKOM TUIOTHOCTH OT COJEPIKAHHS IPOTECTEPOHA B KAITMOPOBOYHBIX
mpobax.

OmnpeznencHue 3CTpaguoia OCHOBAaHO Ha HCIOJIh30BAHUH KOHKYPEHTHO-
ro UMMYHO(EpPMEHTHOTO aHanm3a. Ha BHYTpeHHEW NOBEPXHOCTH IYHOK
IUTAHIIeTa KMMOOWIIM30BaHbI KPOIMYbH MOJUKIOHAIBHBIC aHTUTENa K ACT-
panuoiny. OcTpaauon n3 o0pasia KOHKYPUPYET C KOHBIOTHMPOBaHHBIM 3CT-
panrosioM 3a CBSI3BIBAHUE C AHTUTEJIAMH Ha IIOBEPXHOCTH JTYHKH. B pe3yib-
TaTe 00pa3yercs CBA3aHHBIN C IIIACTUKOM «COHIBHYY», CONEPIKAIINI IEePOK-
cuma3y. Bo Bpems mHKyOanum ¢ pacTBOpoM cyOcTpara TeTpamMeTHIOCH3H-
IUHA TIPOMCXOAWT OKpAIIMBAHWE PACTBOPOB B JIyHKaxX. VIHTEHCHBHOCTH
OKpackd 0OpaTHO MPOIMOPITHOHANFHA KOHIIEHTPAIIMH 3CTPAINoiIa B MCCe-
myeMoM oOpasne. KoHIeHTpamuio scTpamnoia B HCCIEAYyEeMBIX o0pasmax
OTIPEeNeNAIOT MO KaaHuOpPOBOYHOMY TpaduKy 3aBHCHMOCTH ONTHYECKOMN
IUIOTHOCTH OT COJIEp KaHMs ACTPaANOoiIa B KAIMOPOBOYHBIX ITPo0ax.

OmnperneneHne TECTOCTEPOHA OCHOBAHO HA WCIIOJb30BAaHHU KOHKYpPEHT-
HOTO MMMYHO(EpMEHTHOTO aHanu3a. Ha BHyTpeHHEH MOBEpXHOCTH JYHOK
IUTAHIIETa WMMOOWIM30BAHBI MBIIIMHBIC MOHOKJIOHAJIBHBIC aHTHTEIA K
Tectoctepony. TecTocTepoH M3 o0pasia KOHKYpPHPYET C KOHBIOTHPOBAH-
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HBIM TECTOCTEPOHOM 3a CBS3BIBAaHHE C aHTUTEJIAMH Ha IIOBEPXHOCTH JIYHKH.
B pesynbrare o0pa3yercs CBS3aHHBIM C ITACTHKOM «COHIBHY», COAEpIKa-
muit nepokcuaasy. Bo Bpems nHkyOaunu ¢ pactBopoM cyOcTpara TeTpame-
TWIOEH3W/IMHA TIPOUCXOJMT OKpalluBaHWE PAacTBOPOB B JIyHKaX. VIHTeH-
CHUBHOCTb OKpacku 00paTHO MPOIOPLNOHAIbHA KOHIIEHTPALUH TECTOCTEPO-
Ha B HcclielyeMoM oOpasiie. KoHIeHTpalnio TeCTOCTepoHa B UCCIIEIyEeMbIX
o0pasuax OnpeAessioT Mo KaauOpoBOYHOMY rpadMKy 3aBUCHMOCTH ONTH-
Y4eCKOU IUNIOTHOCTH OT COJEPIKAaHMS TECTOCTEPOHA B KAJTHOPOBOYHBIX PODax.

OmnpezneneHne AernApOINHAHIPOCTEPOHA-CYIIb(paTa OCHOBAaHO Ha HC-
MOJIB30BAaHUY KOHKYPEHTHOTO MIMMYHO(pEpMeHTHOTrO aHanu3a. Ha BHyTpeH-
Hell TIOBePXHOCTH JIYHOK IDIaHIIeTa HMMOOMIH30BaHbI KPOJIWYBH ITOJIHKIIO-
HanpHBIe anTUTena K JIDAC. JleruaposnuanapocTepoH-cynbhaT u3 odpas-
LA KOHKypUpyeT C KOHbIorupoBaHHbM JJOAC 3a cBs3bIBaHUE C aHTHUTENA-
MH Ha MOBEPXHOCTH JIYHKH. B pe3ynbrate oOpasyeTcsi CBs3aHHBIN C Ilia-
CTHKOM «COHJIIBUY», COZIEpKallMi nepokcuaazy. Bo Bpems mHKyOamuu c
pacTBOpoM cyOcTpaTa TeTpaMEeTWIOEH3UAUHA MPOUCXOJUT OKpallUBAHHE
pacTBOPOB B JyHKax. IHTEHCHBHOCTh OKpacku 0OpaTHO MPOIOPLUOHANIBHA
KOHIICHTPAIIUH JCTHIPO3NMHUAHAPOCTEPOHA-CYIb(aTra B HCCICIyeMOM O00-
pasue. KoHLeHTpauuoo AernaposnHaHIpocTepoHa-cyabdara B HCCIeaye-
MBIX 00pa3lax ONpeIesAoT MO KaluOpOBOYHOMY rpaduKy 3aBHCHMOCTH
ONTHYECKOH IUIOTHOCTH OT COJCPXNAaHHS JCTHAPOINHAHIPOCTEPOHA-
cynb(ara B KATHOPOBOYHEIX IpoDax.

OrmpezenieHne KOPTH30JIa OCHOBAHO HAa MCIHOJIB30BAHUH KOHKYPEHTHOTO
UMMYHO(DEPMEHTHOTO aHaimu3a. Ha BHYTpeHHEH MOBEPXHOCTH JIYHOK
IJIaHIIeTa MMMOOWIIM30BaHBl MBIIIMHBIC MOHOKJIOHAJIbHBIC aHTHTENa K
koptuzony. Koptuzon m3 oOpasua KOHKYpHpPYeT C KOHBIOTMPOBAaHHBIM
KOPTHU30JIOM 32 CBS3BIBAHUE C aHTHTEJIaMH Ha MOBEPXHOCTHU JIyHKH. B pe-
3yJbTaTe 00pasyeTcs CBSI3aHHBIA C IUIACTUKOM «COHIBHY», COAEPIKAIHA
nepokcuzaasy. Bo Bpems HMHKyOamumu ¢ pacTBOpOM cyOcTpara TeTpame-
TI/IJ'IGCH?)I/I}:[I/IHa IIPOUCXOAUT OKpalIMBaHUEC PACTBOPOB B JIYHKaXx. NHuren-
CHBHOCTbH OKPAaCKH 00paTHO MPONOPIMOHANIbHA KOHIIEHTPALMH KOPTH30JIa B
uccieayeMom obpasie. KoHueHTpanuio KopTu3ona B UCCIeyeMbIx o0pas-
[1ax ONPEEINSIOT M0 KaIHMOPOBOYHOMY rpaMKy 3aBHCUMOCTH ONTHYECKOU
IUIOTHOCTH OT COZAEPIKAHUSA KOPTHU30J1a B KAIUOPOBOYHBIX NPOOaX.

9.4. BbuoxuMHu4YecKHe HCCJIeI0BaAHNS
B ycnoBHsX MHTEHCHBHOIO HHJYCTPUAIBHOTO BHIpAIMBAHUS PHIO OJI-
HUM U3 KPUTEPHUEB COOTIOICHUS (DH3UOTOTHIECKH 000CHOBAHHBIX TEXHOJIO-

Uit BbIpalllUBaAHUA ABJIACTCA OILICHKA (byHKHI/IOHaﬂLHOFO COCTOSAHHS TPOU3-
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BOJUTENEH, a NMEHHO OOMEHa BEIecTB. BBICOKHME IIOTHOCTH TOCAJKH,
HanpspKeHHBIE THIPOXMMUYECKUE YCIIOBHS, JUIMTEIbHOE T'OJIOJIAaHUE B Iie-
PHOJI 3MMOBKH, a TaK)k€ PIOOBOJIHBIC MAHUITYJISIIUU B HEPECTOBBII TIEPHOLT
U COITYyTCTBYIOLIHE CTpecc-(paKTOpbl MOTYT OBITb OCHOBHBIMH IPUYHHAMU
HapymIeHHH 0OMEeHa BEIMIECTB B OPTaHU3ME MPOM3BOIUTEIICH.

HanGonee 0ObEKTHBHBIM M JIOCTOBEPHBIM JUISl OLIEHKH COCTOSIHUS 3]10-
POBBS JKMBOTO OpraHM3Ma SBILSIETCSI ONpEJeSIieHHe Ja00paTOPHBIMU METO-
JaMy OMOXMMUYECKHX TOKa3aTelel KPOBH, XapaKTEPU3YIOUIUX COCTOSHHE
Pa3HBIX BUJOB OOMEHA BEIIECTB B OPraHU3ME.

Omnpenenenne Oeika B CBIBOPOTKE KPOBH PHIO MMEET BaKHOE 3HAUCHHE
JUIS BBIABIICHUS HapyIICHUH (H3HOIOTHYECKOTO COCTOSHUS, OCOOEHHO Y
MIPOM3BOIUTENEH, TaK KaK 110 3TOMY ITOKA3aTEN0 BO3MOXKHO HMOATBEPINUTH
WIN UCKJTIOYHUTH TUIIONIPOTEMHEMHIO, KOTOPasi MOXKET HaOJII0aThCs y CaMOK
1 caMIIOB IT0CJIC 3UMOBKH H3-3a AJIMTCJIBHOI'O I'OJIOAaHU.

Crnenyer oOpaTuTh BHMMaHHE Ha TO, YTO JTOT IOKA3aTellb y CaMIOB-
MPOM3BOJIUTENEH BBIIIE, YEM y CAMOK. JTO MOXET OOBSCHATHCS OoJiee UH-
TEHCUBHOH MBIIIEYHON HArpy3KOM B IPEJHEPECTOBBINA U HEPECTOBBIN MEpU-
OJIBI, B PE3yJIbTATE YEro CoJepIkaHue Oelika MOXKET yBemnauThest 10 10 %.

Omnpenenenne KoHUeHTparuu amuHoTpaHcdepas (AcAT, AnAT) -
(hepMEHTOB, UTPAIOIINX BaXXKHYIO POJb B @30THCTOM OOMEHE — HE0OXOIMMO
JJIA OLCHKU 0OMEHHBIX IMPpOUECCOB B XKUBOM OPraHu3MeE, a TAKXKC IJIs TC-
CTHpOBaHUS pabOTHI MEYSHH, KOTOpAs WIPaeT BaXXHYIO POJb B Ipolecce
MIOJIOBOTO CO3PEBAHUS OCETPOBHIX. Kak M3BECTHO M3 MEAMIIMHCKHX CIIpa-
BOYHHMKOB, 3HAYECHUS! aKTUBHOCTH ()EPMEHTOB, NOJTYYEHHBIC PAa3HBIMH Me-
TOJaMH, MOTYT CYIIECTBEHHO OTIMYAaThCS APYT OT Apyra, AaKe eCIU OHU
BBIPa)KCHBI B OJIHUX M TeX K€ €AWHHMIAX aKTHBHOCTH. [Ipm 3TOM mist Kaxk-
J0T0 BHJA MCECTOAUK pa3pa60TaHH OTACJIBHBIC HOPMBI, KOTOPBIX UMECTCA
HECKOJIBKO JiecaTKOB. [list pbIO, a TeM Oosiee 171 OCETPOBBIX, TAKOTO KOJIH-
4ecTBa HOPM He cymiecTByeT. [loaTomy Gosbiioe 3HaueHue (Kak U B MeIH-
IMHCKOW KIIMHWYECKOH IPAKTUKE) HMEET COOTHOLIEHHE AaKTUBHOCTH
AcAT / AnAT B ceiBopoTKe KpoBH (k03¢ duriueHt ne Putica).

Baxnyro ponb B oOecrieueHHH 3HEPreTHKH OpraHU3Ma WIparoT IUPKY-
JMPYIOIINE B KPOBU YITIEBOMABL. B oTim4ne oT BBICIINX BOAHBIX MO3BOHOY-
HBIX, Y pbI0 KoJieOaHus caxapa B KPOBH OUEHb BEJIMKH, YTO CBS3aHO C HECO-
BEpPIICHHBIM MEXaHU3MOM peryisinun. OnpenencHue KOHIEHTPAUH TII0-
KO3BI B KPOBH PHIO HEOOXOAMMO JUIS OLEHKU YIJIeBOJHOro oOMeHa, CHHTe-
THUYECKOH M aHTUTOKCHIECKOW (hYHKIMH TI€UEHH, TSI BBISBICHUS THIT0- WIIH
THIIEPTIMKEMUH. BBICOKMI YpOBEHB TJIFOKO3bI MOXKHO paccMaTpHuBaTh Kak
MHIUKATOp CTpecc-peakuuu pbido. Bo3mMoxkHO, 4To TakuM oOpa3om opra-
HHU3M PBIO pearupyer Ha pbIOOBOJHBIE MAHMITYJISIIUY, a TaKXKe Ha MOJIbeM
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TeMIepaTypbl. B cTpeccoBBIX cHTyanusax y pelO MO AEHCTBHEM KOPTH30Ja
MPOMCXOJUT aKTUBALMS TJIIOKO3bI, KOTOpas 00ecredrBaeT YBEIUYCHHE
9HEPreTHIEcKOoro 0OMeHa, YTO IOMOTAeT OPTaHM3MY PHIOBI IIPOTHBOCTOSATH
HarnpspKeHuto (cTpeccy). Takum 00pa3oM, KOHIEHTPALMIO TIIOKO3bI B KPO-
BH PBIO MOJKHO paccMaTpHBaTh KaK MHIUKATOP CTpecca, OJHAKO, IIPHHAMAS
BO BHUMaHHE, 4TO IIIIOK03a KPOBHU HE SIBJISAETCS JUISl PHIO )KECTKOM KOHCTaH-
TOM TOMeocCTa3a, 3TOT MOKa3aTelb Hellb3s NPU3HATh YHUBEPCAIHHBIM IPH
CTpECCUPOBAaHHOCTH PHIOBI. KpoMme Toro, B mepuo HepecTa B KPOBH MPOU3-
BOJIUTENICH OCETPOBBIX PBHIO TPOUCXOMAT 3aKOHOMEpPHBIE W3MEHEHHS CO-
Jiep KaHHsl TIIIOKO3bI M XOJIECTEPHHA B CHIBOPOTKE KPOBH, 00ECIIEUNBAOIIHE
HEOOXOIUMBIH YpOBEeHh METaboNM3Ma M CBHICTEIBCTBYIOIINE O BBICOKOU
aJlanTalOHHON TIACTUYHOCTHU 3THX PBIO.

Kanpumit KpoBH, Kak OAWH U3 MapKepOB OLEHKHU 3PEJIOCTH MPOU3BOIH-
Telseit peI0, CBA3BIBACT TIIMKOJIUIIONPOTEH IbI, & UIMEHHO OEJIOK JKEITOUHBIX
TpaHyJd oonuTa — BUTEeIUIOTeHUH. [1o pe3ynpTataM M3MEHEHHUS KOHICHTpa-
LM KaJIbIMSl B KPOBU MTPOM3BOAUTEIICH MOXKHO JIeJIaTh BBIBOJIBI 00 MHTEH-
CHUBHOCTH CHHTE3a BUTEJUIOTCHHHA Yy CAMOK PBIO, TaK KaK CTEIICHb 3PEIOCTH
OOIIMTOB, KOHICHTPAIIMsl BUTEIUIOTCHHHA U KAJIbIIMSl HAXOAATCS B IOBOJIHO
TECHOH B3aMMOCBSI3U MEKIY COOOM.

Omnpenenenne KoHuEHTpauuu (ocdopa B KpoBH BaKHO JJIsl MOATBEP-
KICHUS WM UCKITIOYeHUs runodocdaremun win runepdocdaremun, 9to
MOXKET MPOUCXOANUTH MPU HAPYIICHUH OOMEHHBIX POLIECCOB.

ITpn GMOXMMHMYECKUX HCCIIEOBAHUSIX B TOJYYCHHON CHIBOPOTKE KPOBU
OTIPENICNIAIOT aKTUBHOCTH acmapraraMuHoTpaHcdepasbl (AST), memounon
docharazer  (ALP), amanunammHoTpanchepassr (ALT), y-rmyramui-
tpancdepassl (GGT), xonecrepuna (Chol), nmakratneruaporenassr (LDH),
tpuriaunepuaoB (TG), xamsuus (Ca), obiero Genka (TP), dochopa (P),
MoueBoii kucsotsl (UA). Bee rccregoBanns poOBOIMIINCE IPH TEMIIEpATy-
pe 25 °C ¢ ucnosb30BaHHEM peakTUBOB (hupmMbl «Cormay».

broxumuueckue uccie0Banus MPOBOASTCS Ha CBEXEH ChIBOpOTKe Oe3
CJIE/IOB reMOJIN3a. AHTHKOAryJIsTHTBI HE HCIOJIB3YIOT.

AxrtuBHOCTb omnpezenenust LDH-1 ocHoBana Ha KHHETHYECKOM METO/E,
pekomeHnoBaHHOM Hemenkum obmectBoM Kinuaudeckoi xumun (DGKC),
3aKIIIOYAIONIEMCS B U3MEPEHUH CKOPOCTH HM3MEHEHHs Kod(pHUIHeHTa Io-
TJIONICHUs, KOTOpas MPSMO TpoTopIroHanbHa aktuBHOocTH LDH-1. B uc-
CIIE[IOBAHUAX MCIONB3YIOT peakTHBbl ¢GupMmbl «Cormay» (Liquick Cor-
HBDH 30), Bxmouatonue peaktuBbl 1-HBDH u 2-HBDH, xotopsie octo-
POXKHO CMEIIUBAIOT ISl TIPUTOTOBJIEHUS PabOYero peakTHBa B COOTHOIIE-
Huu 4:1. Ompenenenue akruBHocty LDH-1 mpoBomsr mpu temmeparype
25°C u pmuee BomHbI A =340 HM. B Xozme wcciieoBaHWII UCHONB3YIOT
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merox Sample Star. Jlnst wcciaemoBaHus OJHON MPOOBI MPUTOTABIHBAIOT
pabounii pactBop B 00beMe 1000 MKJI, KOTOPBIH OOTPEBaETCs 10 TEMIIe-
parypsl onpejeneHus. 3aTeM 100aBIsUICS UCCIIENyeMbli MaTeprai B 00be-
Me 20 mxia. Ilocnme THiaTenbHOro nepeMerivBaHUs MO MCTEUYEeHUH | MMH
OTCYUTHIBAIOT KO3((UIIMEHT TIOMIONIEHUs] OTHOCHUTENBHO BO3JyXa WIH
JMCTHJUTUPOBAHHOM BOZBI. V3MepeHHs IOBTOPSIOT TOCHE OYepeTHbIX
1,2, 3 MUH ¥ NOACYMTHIBAIOT CpeiHee M3MEHEeHHe KoddduimeHTa norio-
mEeHNs 3a MHHYTY. llosydeHHOe 3HAYeHHE YMHOXKAIOT Ha BEIWYHHY
F =8095.

AxtuBHOCTE GGT B CBHIBOPOTKE KPOBH OMPEICISAIOT HA OCHOBAHWU KU-
HeTHYecKOH peakmuu L-y-rmyrammn-3-kapOokcu-4-aurpoanminaa. Cxo-
pocTs 00pa3oBaHUS S5-aMHHO-2-HUTPOOEH30aTa, M3MepseMasi KOJIOpHUMET-
pHYECKH, MPSIMO NPOTOPIHOHATBHA aKTUBHOCTH Y-TITyTaMUITpaHc(hepasbl.
B uccnenoBanusx UCHonb3yoT peaktuBsl hupmbr «Cormay» (Liquick Cor-
GGT 30), Bxmovaromue peaktuBbl 1-GGT u 2-GGT, KoTOpbIe OCTOPOIKHO
CMEIIUBAIOT JUIsI IPUTOTOBJICHHUS] pabodero peakTuBa B COOTHOIIEHHH 4:1.
Omnpenenenne aktuBHoctd GGT mpoBozst mpu temneparype 25 u 37 °C u
qurHe BoytHBI A = 405 HM. B Xoze ucciaenoBaHuil HCHOIB3YIOT METO Sam-
ple Star. Jlyis uccneaoBanus OAHON MPOOBI MPUTOTABIMBAIOT paboumii pac-
TBOp B 00beMe 1000 MKJI, KOTOPEIHA ITOAOTPEBACTCS IO TEMIEPATYPHI OIIpe-
neneHns. 3ateM HOOaBISAIOT HMCCieqyeMblid MaTepual B oobeme 100 MK
[ocne TmaTtenbHOro MEpeMEIIMBaHUs 10 UCTEUYEHUH | MHUH OTCUHTHIBAIOT
K03()(UIMEHT TOTJIOMEHNSI OTHOCHTEIBHO BO3/AyXa WIN JUCTHIUIMPOBAH-
HOW BOIBI. V3MepeHHs MOBTOPSIOT MOCJie OYepeAHbX 1, 2, 3 MUH W TOA-
CUMTBIBAIOT CpeJiHee M3MEeHeHHe KOA(PQUIMEHTA MOTJIOIIEHHs 38 MUHYTY.
[Tony4yeHHoOe 3HAUCHHE YMHOXKAIOT Ha BeanuuHy F = 1158.

AxtuBHOCTh ompeneneHus LDH ocHoBaHa Ha KMHETHYECKOM METOJE,
pexoMeHn0BaHHOM HemenkuM oOmiecTBOM KIMHHYECKOH XHMHH, 3aKIIO-
YaroIeMCsl B U3MEPEHUH CKOPOCTH M3MEHEeHHs Ko3(dduimerTa moriorie-
HUS, KOTOpas MpsMO TpornopioHansHa aktuBHOocTH LDH. B mccnenona-
HUSIX HCIONB3YIOT peakTuBbl Gupmbl «Cormay» (Liquick Cor-LDH 30),
Bkirovaromue peaktusel 1-LDH u 2-LDH, koTopsie 0cTOpokHO cMenInBa-
10T JUIs IPUTOTOBJIEHUS] pabodero peaktuBa B cooTHoureHnu 4:1. Ompene-
nenue aktuBHoctH LDH npoBoasT npu temmnepatype 25 °C n 1iauHe BOJIHBI
A=340uM. B xome wuccrenoBanuii uCmosb3yoT MeTtox Sample Star.
Jns nccnenoBaHus OMHOM NMPOOBI NMPHUIOTAaBIMBAIOT paboymii pacTBOp B
o6weme 1000 MK, KOTOPBIH MOAOTPEBAETCS A0 TEMIIEPATYPhI ONPEIEICHHUS.
3arem n00aBIAIOT UCCIIeqyeMblit MaTepuan B oobeMe 20 mki. [locne Tmia-
TEJIHHOTO TIEPEMEITUBAHUS 110 UCTEUCHUH | MHH OTCUUTHIBAIOT KOA(DHUITH-
€HT MOTJIOMIEHUsSI OTHOCHUTEIBHO BO3yXa WIN AUCTUUIMPOBAHHOW BOJBI
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W3mepenusi MOBTOPSIIOT TMOCIe O4YepenHbIX 1,2, 3 MHH M TOJCYUTHIBAIOT
cpenHee U3MeHeHHEe Kod(duUIeHTa NOTIoIeH s 3a MUHYTY. [losrydyenHoe
3HaUYEHHE YMHOXaIoT Ha BennunHy F = 8095.

ONTUMH3MPOBAHHBIA ¥ MOJIU(HIIMPOBAHHBIH METOJ ONpPEAEICHHs aK-
tuBHOCTH AST OCHOBaH Ha pekoMeHAanusIx MexayHapoaHou deneparyu
kunuueckoi xumum (IFCC), 6e3 aktuBanuu HHpHIOKCATBGOCHATOM.
CkopocTh M3MeHeHHs Kod((HUIHEHTa IOTJIONICHUS IMPSIMO MHPONOPIHO-
HabHa akTUBHOCTH AST. B mcciemoBaHUSX HCIONB3YIOT PEaKTHBHI (Qup-
Mb1 «Cormay» (Liquick Cor-ASAT 60), Bkmrouatomine peaktusbl 1-ASAT u
2-ASAT, KoTOpBIE OCTOPOKHO CMEIIMBAIOT IS MPUTOTOBICHHUS padodero
peakTuBa B cooTHomeHnu 4:1. OmpenencHue aktuBHOCTH AST TpOBOIST
npu temneparype 25 u 37 °C u amunae BonHH A = 340 HM. B x01e mccnemo-
BaHMU HCIOJB3YIOT MeToa Sample Star. [lns uccnenoBanust oaHON TPOOBI
NPUTOTaBIMBAIOT padouuii pactBop B o0beme 1000 MK, KOTOpBIH 1MOJI0-
rpeBaeTcs 0 TeMIepaTyphl onpeaeneHus. 3aTeM J00aBIIOT UCCIeyeMBbIid
marepuan B obbeme 100 mki. Ilocie TmiatensHOro nepeMenIMBaHHs 10
UCTeYeHUH | MUH OTCUUTHIBAIOT KOI(PHUIUCHT TOTIIOIEHHSI OTHOCHTEILHO
BO3/lyXa WM AWCTWUIMPOBAHHOW BOABL. M3MepeHHs MOBTOPSIOT MOCIe
ouepenHbIX 1, 2, 3 MHH U TOJCYMTHIBAIOT CpeqHEee M3MEHEHHe KOd(UIm-
€HTa TIOTJIOMICHHS 32 MUHYTY. [loTydeHHOe 3HaUYCHHEe YMHOXKAIOT Ha BEJH-
quny F = 1746.

AxtuBHOCTE ompeneneHuss ALP ocHOBaHa Ha KHHETHYECKOM METOJE,
pPEKOMEHI0BaHHOM MEXIyHApOAHOW (eaepaleil KIMHUYECKOH XHUMUH.
CKOpocTh 00pa3oBaHUs M-HUTPOPEHONA HU3MEPSUIach KOJIOPHMETPUYECKH,
OHa MpsAMO TMpoTopIHOoHANbHA akTHBHOCTH ALP. B uccrmenoBanmsx wuc-
noJib3yIoT peakTuBbl pupmbr «Cormay» (Liquick Cor-ALP 30), Briouaro-
mme peaktuBsl 1-ALP u 2-ALP, koTopple OCTOPOXHO CMEUIMBAIOT IS
MPUTOTOBIICHHUs pabouero peaktuBa B cooTHomeHmu 4:1. OnpexnencHue
axktuBHOCTH ALP mposomsr mpu temmeparype 25 n 37 °C u niuHE BOIHBI
A=405uM. B xome wuccienoBaHuii MCHONB3ylOT MeToa Sample Star.
Jlst uccnemoBanus OAHOW TMPOOBI TPUTOTABIMBAIOT paboOdMid pacTBOp B
o6beme 1000 MKJI, KOTOPBIA HOAOTPEBACTCS 10 TEMIIEPATYPBI ONPE/ICICHHUS.
3arem 00aBIAIOT UCCIeqyeMblii MaTepuan B oobeMe 20 Mk, [locie Tiia-
TEJILHOTO MEePEMEIINBAHUS 110 UCTEYCHNUH | MUH OTCUHTHIBAIOT KOA(QHIH-
€HT TIOTJIOUICHUS OTHOCHTENHHO BO3AyXa WIH TUCTHIUIMPOBAHHON BOJBI.
H3mepeHnsi MOBTOPSIIOT TMoOcie o4YepenHblX 1,2, 3 MMH W IIOJCYUTHIBAIOT
cpenHee M3MEHEHHE KO3 HUIMEeHTa MMOTIIOMIEHU 3a MUHYTY. [lonydenHoe
3HaUCHHE YMHOJXKAIOT Ha Bennuuny F = 2764,

OnTUMU3HPOBAaHHBIN M MOAU(DHUITUPOBAHHBI METOJ| OIPENCIICHIs aK-
tuBHOCTH ALT ocHOBaH Ha pexoMeHaanusax MexayHapoaHoi dheaepayu
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KIIMHUYEeCKOW XuMmuH, 0e3 mupuaokcaimbhochata. CKOpOCTh H3MEHEHHS
ONTHYECKOH TUIOTHOCTH MPSMO TPOTOPIHMOHANbHA akTHBHOCTH ALT.
B uccnenoBaHusx KCHONb3YIOT peakTuBbl hupmbr «Cormay» (Liquick Cor-
ALAT 60), Bxmovatomue peaktusbl 1-ALAT u 2-ALAT, xoTtopsie ocro-
POXHO CMEIIMBAIOT JUISI IIPUTOTOBJICHUS pab0Yero peakTHBa B COOTHOIIE-
Huu 4:1. Onpenenenne aktuBHocTH ALT mpoBonst npu temneparype 25 n
37°C u nnune BomHbl A =340 HM. B Xxozme uccrienoBaHUI MCIONB3YIOT
meron Sample Star. Jlns wcciemoBaHust OQHONW TPOOBI TPUTOTABIHBAOT
pabouwnii pactBop B 006beMe 1000 MK, KOTOPBI MOIOrPEeBAETCS J0 TEMIIC-
parypbl onpeiesieHus1. 3aTeM JOOaBISIOT UCCIIEyeMblid MaTepHral B 00beMe
100 mxin. Ilocne TmaTeNbHOrO NEpEMEIINBAaHUs MO0 UCTEYEHUU | MUH OT-
CUHTBHIBAIOT KOA(OUIMEHT MOTJIOMEHUSI OTHOCHUTENIHHO BO3AyXa WU IH-
CTHJUTMPOBAHHOM BOJbI. VI3MepeHusi MOBTOPSIOT MOCiE OYepeiHbix 1, 2,
3 MPH ¥ TIOACYUTHIBAIOT CpelHee M3MEHEHHe KOA((UIMEeHTa TOTIIOMICHHUS
3a MuHYyTY. [loydeHHOE 3HaYCHHE YMHOXKAIOT HA BenmuanHy F = 1746,

Meron onpenenenus obitero 6enka (TP) ocHoBaH Ha GUYPETOBOI pe-
aknuu. [lenTuaHple cBs3u Oelka B MICIIOYHOW Cpele pearupyloT ¢ HOHAMHU
Mean, o0pa3ysl OKpalleHHBIH KOMITICKC. IHTEHCHBHOCTE 00pa30oBaBIIIecs
OKpacKH MpsSMO MPOIMOPIMOHANIBHA KOJUYECTBY MENTUAHBIX CBS3EH, a TeM
caMbIM KOHIIEHTpauuu Oenka. B wHccienoBaHUAX HCIOIb3YIOT PEaKTHUBBI
¢dupmbr «Cormay» (Liquick Cor-TOTAL PROTEIN 60). Omnpenenenue
koHneHTpauuu TP npoBoaat npu temmneparype 25 u 37 °C u JyirHe BOJIHBI
A =546 um.

Meroj onpenenenust KoHIeHTpaimu anbbymuna (Alb) ocHoBan Ha 006-
pa30oBaHUU ¢ OPOMKPE30JIOBBIM 3€JICHBIM B CYKIMHATHOM Oydepe (B Kucimon
cpele) OKpalieHHOTO KoMIniekca. AOcopOuus 00pa3oBaBIIETOCS KOMIUICK-
ca m3MepseTcs MpH JuIHHe BoiHBI A = 630 HM u Temnepatype 25 u 37 °C.
B uccnenoBanmsx uConb3yoT peaktuBsl hupmbr «Cormay» (Liquick Cor-
ALBUMIN 60).

Meroj ornpesienenus KoHIeHTpaimu obiero xonectepuna (Chol) — xo-
JIOPUMETPUUYECKUHN, SH3UMATUYECKUH C 3CTEpa30il U OKCHIA30M XOJECTEpU-
Ha. VIHTEHCHBHOCTb OKpAacKH IpPSIMO IPOIOPIHOHAIbHA KOHIEHTpAIUU
XoyecTepruHa. B MccnenoBaHnAX HCIIONIB3YIOT peakTUBHI (pupMbl «Cormay»
(Liquick Cor-CHOL 60). Onpenenenne konueHtpanud Chol mpoBoasT mpu
temneparype 25 u 37 °C u jyuae BoiHbL A = 500 HM.

Merton onpeneneHus KOHLEHTpAMKH Heopranmdeckoro ¢ocdopa ocuo-
BaH Ha pearnpoBaHUU HOHOB (ochopa ¢ MOITHOIAT-HOHAMH B KHCIIOH cperie
¢ obpazoBanmeM komruiekca ¢ochopomonunbdaara. Koadduiment mormo-
HICHUsT 00pa30BaBIIETOCS KOMIUIEKCa U3MepsieTcs npu JuinHe A = 340 HM 1
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temrieparype 25 u 37 °C. B ucciejoBaHusIX UCIOIB3YIOT PEAKTUBBI (PUPMBI
«Cormay» (Liquick Cor-PHOSPHORUS 30).

9.4.1. 'emaToJioru4ecKue UCCaeJ0BaAHUA

Onpenesenne coaep:KaHnus reMorjooumHa. I'eMorimobnH — 3To JbIxa-
TENBHBIA THMIMEHT, COJCpPXAIIUICS B JIpUTpolmTax. Ero Koimmdectso B
OpraHn3Me BBIpaKaeTcs B TpaMMax Ha JINTP M UMEET BaKHOE JUAarHOCTHYEC-
ckoe 3HayeHue. OMpeneNarh CoAepKaHUE TIeMOITIOOMHA MOXHO JABYMS
crmocobamu: MetonoM Cainy M IMaHMETIEMOTIIOOMHOBEIM MeTogOoM. Hanbo-
Jiee PacIpOCTPAHCHHBIM M MPOCTBIM SBJSICTCSA METOJ OMPEICICHHS TeMO-
rmobuHa mo Camu. OgHAKO OH NaeT psijx OOBEKTHBHBIX (TIOCTENICHHOE YCH-
JICHUE OKPAaCKN) M CYOBEKTUBHBIX (BU3yaJIbHOE CpaBHEHUE 1IBETA) OLIMOOK.
[{rarMeTreMOorIOOMHOBEIN METO/T SIBIISIETCSI HAaNOO0JIee TOUHBIM.

Meton onpenenenusi remor;a100una no Canu.

Toozomoska k uccredosaruro.

[purorosnenne 0,1 H. pacTBopa comsHO# KucHOTH. Ha 1 1 muctmmm-
POBaHHOU BOJBI 100ABISIOT 8,2 cM® XHMHYECKH YHCTOM COJSHOM KHCIOTHI
yaenbHbIM BecoM 1,19 mubo 0,1 H. puKcaHaT CONSTHON KUCTOTHI.

Ob6opyodosanue u peakmuegb: reMoMetp Cainy, KanuUIsIpHast TUIETKa OT
remometpa Canu, ri1a3Has MUNETKa, CTEKISTHHAS MajJovKa, 9acOBOE CTEKIIO,
0,1 H. pacTBOpP COJITHOU KUCIIOTHI, JUCTUILIMPOBAHHAS BOJA.

Memoouka onpedenenus. CpeiHIOI MPOOHPKY TEMOMETPa HATIOTHSIIOT
1o HiwkHE# otMetkn 0,1 H. pacTBOPOM COJISTHO# KucinoTel. HabupatoT KpoBb
B Kammyutsip 10 metku (0,02 mi), He TomycKas MomnajaHusi My3bpbKOB BO3-
JyXxa, U yOAISIOT HM3IUIICK e¢ MyTeM MPHKIAJbIBAHUS (PIIbTPOBAIBHON
OyMmaru K KOHUMKY Kanmwuisipa. BriayBaroT KpoBb Ha JHO MPOOHPKU TaKUM
00pa3zoM, 4TOOBI BEpXHHUU CIIOW COJSHOW KHCIIOTHI OCTABAJICSl HEOKpAaIleH-
HbiM. He BhIHMMAs MHUIETKH, OMOJIACKUBAIOT €€ COJSIHON KHCIIOTOH u3
BepxHero cnos. [Tocae 3Toro comepxumoe MpoOUPKH IIePEMEITNBAIOT, yaa-
psis maneleM 1o ee AHy. To4Ho depe3 5 MHH JOOABISIOT IO KarUIsaM [TU-
CTHJUTUPOBAHHYIO BOIY, )KUAKOCTH IIEPEMEIITHBAIOT CTEKIITHHON MaJIOYKOI.

MuanmerremMori00MHOBbIN (pOTOMETPHUYECKHUI METOA.

Tloozomoeka k uccnedo8anuro.

[Ipuroroenenne pactBopa [paOkunra. Ha 1 m peaktuBa Gepyt: Ouxap-
Oonara Hatpust — 1 T, KpacHO# KkpoBsiHOU conu — 0,2 T, IIMAHUCTOTO KaJUs
i Hatpust — 0,05 T, TUCTHILIMPOBAHHON BOJIBI — OCTAIBHON 00BEM.

Obopyoosanue u peaxmugvl. (GoTtodnekrpokosopumerp (OIK) wuiu
CHEKTPOPOTOMETP C 3EJICHBIM CBETO(QHUIBTPOM H KIOBETAMH TOIIIUHON
1 cM, XUMHYECKUE TPOOUPKH C MPOOKAMHU, KAMMIUIAPHAS MUIETKAa OT FeMO-
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Mmerpa Canu BMecTUMOCTBIO 20 MKJI, rpaJydpOBaHHAas IHIETKa BMECTHMO-
cThi0 5 M1, pactBop pabkuna.

Memoouxa onpedenenusi u yyem pe3yibmamog. MepHOU IHUIETKON B
npoOMpKy HaJIMBAlOT 5 M TpaHcdopMmHpyromero pactsopa JIpaOkuHa.
IMunetkoit ot remomerpa Camu mobasnsroT 20 Mka kpoBH. Coaep:kumoe
NpOOMPKM XOpOILO MNEPEMEIINBAIOT M OCTAaBIISIIOT B XOJIOJUJIBHUKE Ha
20 mun. Ilo ucteyeHun 3TOro BpeMeHM paboumii M TpaHcHOpMHUpYIOIINT
pacTBOPHI HAJIMBAIOT B KIOBETHI U, UCIIOJNIB3YS 3€JICHbIH CBETO(MIBTP, IIpo-
BonsT n3Mepenus: Ha @OKe. Pacuer koHueHTpaunu remMorioduna (r/in) Ha
OCHOBE JJaHHOTO OIPEAEICHHS IPOU3BOIAT MO hopMyIie

x = D540 - 367,1,

rae D540 — noxazanus ®OKe;
367,1 — ko3 ummeHT nepecueTa, yIUTHIBAIOIINN pa3BeeHUE KPOBH,
MHJUTIMOJIIPHYTO MacCy TeMOTTIo0NHa 1 IpyTHe OKa3aTelH.

Omnpenenenne reMaTOKpPUTHOH BeJUYMHBbI. [ €MaTOKPUTHOE YHUCIIO —
9TO OTHOILIEHHE 00bEMa IPUTPOLUTOB K 00IIEMY 00bEMY KPOBH, BBIPayKEH-
Hoe B nutpax Ha autp (1 1/m = 100 %).

Iloozomoska k ucciedo8anuio.

[TpuroroBnenne pacTBOPOB aHTHKOATYJISTHTOB!

— pactBop ['emepa u [Mayns: va 100 M1 BOBI MIABEIEBOKUCIOTO aMMO-
Hus — 1,2 1, maseneBokucioro kaaus — 0,8 r;

— 5%-HbIi1 pacTBOpP TPEX3aMEUICHHOTO TMMOHHOKHCIIOTO HATPHSL.

Obopyodosanue u peakmusvl. MEKPOKAITMIULPEL, IeHTpudyTa (TIpu Mac-
coBOM 0TOOpe TpoO ymoOHee HCIOJIb30BaTh CIEUHAIBHYIO LEHTPUDYTY
MTI'1I-8), pacTBOpBI aHTHKOATYJSIHTOB: pacTBop remapuna 1000 EJI/mi, win
7,7 mr/mi, wnu pactBop ['emtepa u [ayns, win 5%-Hblid pacTBOp JIMMOHHO-
KHCJIOTO HATPHSL.

Memoodukxa onpedenenus u yuem pe3yromamog. MHKPOKaIMUIAPbL
NIPeABApUTENHHO 00pabaThIBalOT OAHUM U3 PACTBOPOB AHTHKOAryJISHTOB!
HECKOJIBKO Pa3 CIIOJIACKMBAIOT X PACTBOPOM I'€llapHHA U BBICYIIMBAIOT PU
KOMHATHOI TeMIepaType MM K¢ B KAMMIUIIPH HAOHPAIOT Ha /1o 9acTh
pactBopa ['emuiepa u Ilayns u BBICYIIMBAIOT B CYIIWJIBHOM IIKady INpH
temneparype 60 °C. B moarotoieHHble TAKUM 00pa3oM KaMUISIPhI HAOH-
patoT kpoBb. KoHen kammmisipa 3aKymopHBarOT C IOMOIIBIO 3aMa3Kd U
CTaBAT HEHTPUPYTUPOBATH J0 MOIYUSHHS TOCTOSTHHOTO 00beMa SPUTPOLH-
TOB. Bpems neHTpuyrupoBaHus 3aBUCUT OT CKOPOCTH BPALICHUS IICHTPH-
¢yru. Jlocturaror s¢dexra MOIHOrO OCaXICHUS 3pUTponuToB. OTcuer
00beMa HPUTPOIUTOB U TUIA3MBI MIPOU3BOAAT C MOMOIIBI0 MIUITTUMETPOBON
nuHeiiky. [IporieHTHOE OTHOIIEHHE CcTOJ0a SPUTPOLUTOB K BBICOTE BCETO
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cTo0a KpOBH SBISETCS TEMAaTOKPUTHOW BEJIMIMHOM, €TO MEPEBOIAT B Pas-
MEpPHOCTB JINTP HA JIUTP.

OmnpeneieHne cpeaHero cojaep:kKaHusi reMorjo0MHa B OJHOM JPHT-
pounte (CI'J). [Tokazarens cpeaHero coaep kaHus TeMOTJIOONHA B OJTHOM
SPUTPOLUTE OYECHb BaXKEH ISl BBIBICHUS TUIO- U runepxpomun. CI'D B
OITHOM PPHUTPOIMTE NPUHATO BBHIPAXKATh B MUKOTpaMMax (CHHOHNM — MUKPO-
mukporpamm); 1 or =1 - 10%r.

Memoouxa onpedenenus u yuem pesyavmamog. CI'D B OJHOM dPUTPO-
LUTE ONPECISIOT JIeJICHHEM KOHIEHTPAalUH IreMOorIoOnHa B 1 MKJI KpOBH,
BBIPQXEHHOW B rpaMM-TIPOIIEHTAX, Ha YHCJIO SPUTPOIUTOB B ITOM K€ 00B-
eme. st ynpoIieHnst pacueToB MOXKHO Pa3JIeNIuTh COIEpKaHUe IreMOrIo0u-
Ha, BBIPAXKCHHOC B I'paMMax Ha JIMTP, Ha YHUCJIO SPUTPOLUTOB B MUJIJTMOHAX.

Onpenenenune cpeaHero o0beMa JIPUTPOLMTOB. J[[1d BBIBICHUSA
HaJInM4usgd MHUKPO- U MAaKPOUHUTO30B HapAAy C HECTIOCPEACTBCHHBIM H3MEPE-
HHEM pPa3MEpOB JIPUTPOLUTOB HAa Ma3KaX yAOOHEee KOCBEHHO BBIYHCIATH
cpemHuil 00BEM IPUTPOIMTOB, KOTOPHIN BBIPAXKAIOT B KYOMYECKHX MHKPO-
Metpax (Mkm®).

Memoouka onpedenenuss u yyem pe3yibmamos. Jjid omnpenencHus
cpenHero o0beMa SPUTPOLUTOB T'eMAaTOKPUTHOE YHCIIO JENSAT Ha YHCIO
SPUTPOIHUTOB B | MKII KPOBH.

[MpakTryeckn cpeqHUH 0OBEM SPUTPOLIMTOB OMPEALCIISIOT 10 hopMyIie

A - 1000/ B,

riae A — reMaTOKpUTHOE YKCIIO, JI/T;

b — 4ncio >puTponuUTOB, MITH/MKIL.

OnpenesieHne CKOPOCTH OCeJaHHsI IPUTPOUMTOB. B 3aBricumoctu ot
(bU3MYECKUX M XMMHYECKHX CBOIMCTB KPOBH IPUTPOLUTHI OCENAIOT B MHUK-
pOKanuuIsipax ¢ pa3iMuyHON CKOPOCThI0. CKOPOCTh OCEaHuUs SPUTPOLIMTOB
ompenensiercst B anmnaparax [laHueHKOBa U BhIpaXkaeTcsi B MIUUIUMETPAX 3a
19 (Mm/9).

Obopyoosanue u peaxmugvl. 4acOBO€ CTEKI0, ammapar [laHueHkoBa,
COCTOSIIUIA U3 IITATHBA U CHENUAIBHBIX KaWUISPHBIX MMUIETOK, Ha KOTO-
pPBIX HaHeceHa MWIUIMMeETpoBas Iukaia anuHod K cM; BepxHee naerneHHe
mikansl otMedeHo O6ykBamu O u K (kpoBb), mpoTtuB aenenus 50 umeercs
OykBa P (peakTtuB), npodmibTpoBaHHBIH 5%-HBI pacTBOp TpeX3aMellcH-
HOTO JINMOHHOKHCJIOTO HATPHSI.

Memoouxka onpedenenus u yuem pesyromamos. 1IpoMbIBalOT KallMLLIp-
HYIO MUIIETKY PacTBOPOM JMMOHHOKHCIIOTO HATpHs, 3aTeM HaOMPaloT 3TOT
pacTBOp /10 METKH P ¥ BBUIMBAIOT €r0 B 4aCOBOE CTEKIIO. TeM ke Karuyuis-
poM HabHparT KpoBb 2 pasza 10 MeTku K U CIyCKaloT B 4acoBOE CTEKIIO.
XO0poIo nmepeMenmBaoT 1, HabpaB cMech B KamMyUIsp 10 MeTkH K, craBst
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B wtatuB Ha 1 4. [To McTeueHnn 3TOro BpeMEHH OIPEAENSIOT CKOPOCTh
OCelaHUs PPUTPOLMTOB. BenuunHy cronbuka Iula3Mbl, 0CBOOOAMBIIETOCS
OT SPUTPOLUTOB, YUUTHIBAIOT 110 IEICHUAM Ha KaWUIAPHOI NHUIIETKE.

IIpu pabote ¢ MOIOIBIO PBHIO AOMyCKaeTcs HaOMpaTh MEHBIIHH 00BEM
kposu (/o umn */,K), Ipi 5TOM COOTHONICHHE THUMOHHOKHCIOTO HATPHS U
KpPOBH HEOOXOJIMMO CTPOTO COXPAHSITH Ha ypoBHe 1:2.

HccnenoBanne kieTok kpoBu. @opmyiaa KpoBH.

IIpuzomoenenue maskoeé Kkposu. Ilocie TOro Kaxk Karisi KpoOBH IIOMe-
IIeHa Ha TpeaMeTHoe crekno (puc. 9.13), ee cieayeT pacmpenenuTs Mo
BCEH IOBEPXHOCTH MPEIMETHOT'O CTEKIA ¢ MIOMOLIBIO NITU(OBAHHOTO CTEKIIA.

Puc. 9.13. TlomenieHne Karm KPOBH Ha MPEIMETHOE CTEKIIO

Juist aToro nuinoBaHHBIM KOHI[OM CTEKJA HY)KHO KOCHYThCS KArlId
KPOBH TOJ] YTIIOM 45°, TI010K1aTh, TIOKa OHA HOJIHOCTBIO PACHPENeNIUTCS 110
Bceii kpoMke. [Tocie 3Toro ObICTPHIM JIETKUM JBUYKEHHEM MPOBECTH KPOM-
KO HUTH(OBAHHOTO CTEKIa 1O BCEH MOBEPXHOCTH MPEIMETHOTO CTEKIIa
(puc. 9.14, a). 3ateM Ma30K HEOOXOMMO ITPOCYIIUTH HAa BO3/IyXE B TCUCHHUE
5-10 muH (puc. 9.14, 6).

a 7]

Puc. 9.14. TIpuroTtoBieHue Ma3Ka KPOBU
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KauecTBeHHBIH Ma30K JO/DKEH OBITH POBHBIM. Karuii KpoBH IOJDKHA
OBITH paBHOMEPHO paclpeeneHa o Beel JuimHe Maska (puc. 9.15).

Puc. 9.15 KayecTBeHHBIH (cIeBa) U HEKaYECTBEHHBIH (crpaBa) Ma3Ku

Jlanee BBICYLIEHHBIH Ma30K HEOOXOIMMO HOTPY3HUTh B (PUKCHPYIOLIYIO
skukocth Ha 20-30 Mun. B kadecTBe (ukcatopa MpUMEHSETCS METHUIIOBBIH
WM 3TUJIOBKIHA cupT (96°).

[Tocne aToro maszok okpammBaercsi. OKpaluBaeTcss OH MO OJHOMY U3
NIPUBEJICHHBIX METOJIOB: OKpacka 1o PomaHoBckomy, no Ilanmenreiimy, mo
ITannenreiimy — KprokoBy, o Pomanosckomy — I'mmze, no Mato — I'pron-
BaJb1Yy.

Okpacka no Pomanogcxomy.

Ipunyun. OKpamyBaHUE Pa3HbIX 3JEMEHTOB KIETOK B pa3HbIC L[BETA H
OTTEHKH CMechi0 OCHOBHBIX (a3yp Il) m KucipIx (BOZOpacTBOPUMEI JKei-
TBIH P03HMH) KPACOK.

Ob6opydosanue: xo016a Wi OyThUIb BMECTUMOCTBIO 1 JI; U3MEpHUTENbHbIE
LOUJIMHIPEL BMECTUMOCTBIO 250 MII; LMIMHIpPHI UL pa3sBENCHUS KPacok
BMecTuMocThio 100 Mi1; TpagydpoBaHHAs IHMIETKA; INTATHB Ul Ma3KOB;
KIOBETA CO CTEKJIIHHBIM MOCTHKOM JIJISl OKPACKH.

Peaxmuswi. B nponaxe mmeercs TOTOBBIN pacTBOp Kpacku PomaHOB-
CKOTO, a Takxke cyxas kpacka PomanoBckoro (I'MM3bl), U3 KOTOPOIT npuro-
TaBJIMBAIOT PAcTBOp clienyroinuM obpasom: 3,8 r cyxoll kpacku PomaHOB-
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CKOTO pacTBOPSIOT B 250 MJI YHCTOTO METHIIOBOTO FUIM 3THUJIOBOTO CITHPTA
(mocnennuii Xyxe). PactBop ocrasisiror Ha 3-5 cyt, yacto B30anThIBas A
JYYIIErO PACTBOPCHUS KPACKU. 3aTeM MpHOaBIsitoT 250 MII YHCTOTO TIIUIIC-
pUHA ¥ BHOBB OCTaBJISIOT Ha 3-5 cyT, mepuoaudecku B3OanThiBas. [Ipuro-
TOBJICHHAsI TAKAM 00pa30M Kpacka XOPOIIO COXPAaHSETCs JJIMTEIBHOE Bpe-
Ms B TEMHBIX OYTBUISX B IIKa(y, TlIe HET HU KHUCJIOT, HU LICIOYCH.

T'OTOBBIN WM IPUTOTOBJICHHBIN PACTBOpP KpacuTesss POMaHOBCKOTO Iie-
pen ynorpeOiieHHeM OTTHTPOBEBIBAIOT, T. €. OKpAIIMBAIOT HECKOJIBKO (PHK-
CHUPOBaHHBIX Ma3KOB KpoBH B TeueHne 25—40 MUH pa3iudHO pa3BeIeHHON
Kpacko# (1-2 karmu kpacku Ha 1 M1 AUCTHIUTHPOBaHHOW BoJbI). 1o Xopo-
10 OKPAIICHHOMY IIperapaTry yCTaHABIMBAIOT HYXXHOE KOJIMYECTBO Kamellb
Kpack# Ha | MJI BOJIBI M1 BpEMSI OKpAIIUBaHHUS.

Memoouka. OuKcupoBaHHBIE Ma3KH YKJIAIBIBAIOT Ha MOCTHK, COCTOS-
IIMA U3 IBYX CTEKIITHHBIX MAJIOYCK, YI0KCHHBIX Ha JIBa POTHUBOIIOI0KHBIX
Kpasi KIOBCTHI.

3areM Ma3Ku 3aIMBAIOT PAa3BEICHHON KPacKOl, KOTOPYIO HAIMBAIOT Ha
Ma30K BO3MOXKHO 0oJiee BHICOKHM ciioeM. OKpallnBaHUE JUTUTCS B 3aBUCH-
MOCTHU OT T€MIEpaTypbl BO3AyXa B MOMEIIEHUH OT 25 10 45 MuH.

Ecmm temmepaTypa B TOMEIIEHHMH HH3Kas WM TpedyeTcs ObIcTpee
OKPacCUTh Ma3KH, TO Pa3BEICHHYIO KPAaCKy MOXKHO romorpers a0 60—70 °C
(1o KUTIEHUS TOBOIUTH HENbB35).

[Tocne okoOHYaHHS OKPACKH KPACKy CMBIBAIOT (HO HE CIIMBAIOT) CHIBHOM
CTpye# BOIBI M CTaBAT Ma3KW BEPTHKAIBHO B JCPEBSHHBIN IITATHB IS
MIPOCYIITMBAHUS.

PasBeneHHOM KpacKoW MOKHO IOJIb30BAThCS TOJBKO B TEYCHUE OJHOTO
JTTHSL.

Okpacka no Ilannenczeiimy. B 5TOM MeTO/e COEAUHSIOTCS MPEUMYIIe-
cTBa OKpacku mo Mato — ['pronBanbay u PomanoBckomy — ['mm3e. Okpacka
SIBIISICTCS KOMOMHHPOBAHHOW, CYTh €€ 3aKIIF0YaeTCsl B TOM, YTO Ma30K BHa-
gajie OKpammBaeTcs 1o Metony Mas — ['proHBanbaa, a 3aTeM JTOKpAIInBa-
ercst mo MeToy PoMaHOBCKOTO — 'UM3BL.

Memoouxa. Ha He(uKkCHpOBaHHBIN Ma30K KpoBH HaHOCAT 15-20 kamens
Kpacku Mast — I'pioHBajibia ¥ BBIIAEPKUBAIOT B TedeHue 3 MuH. Jlanmee K
Kpacke JOOaBIIIOT TaKoe JK€ KOJIMYECTBO MUCTWUTUPOBAHHOW BOABI
MoCJIe ePEMEIIUBAHMS OCTABIIIOT €lie Ha 3 MUH. 3aTeM KPacKy CIHMBAIOT,
CTEKJIO CTaBAT KpaeM Ha MPOIYCKHYI0 Oymary, 4toOsl cTexia Boza. Ilocie
9TOr0 Ha HEBBICOXIIMU €Il Ma30K HACIAMBAIOT CBEKCIPUTOTOBICHHYIO
kpacky PomanoBckoro — I'mm3sr (15-20 xanens kpacku Ha 10 M BOmsI) U
Ma30K JOKpAalIMBalOT JOMONHUTENBHO 15-30 MUH, B 3aBHCHOCTH OT €ro
nmaBHOCTH. [lo McTeUeHNM yKa3aHHOTO BPEMEHH KpPacKy CMBIBAIOT M Ma30K
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BBICYIIMBAIOT. ECi Ma3Ké OKpanIuBaroTCs HMHTEHCHBHO, UX MOYKHO pa3da-
BUTh JUCTUUTUPOBAHHOW BOJIOW, BBIICPKATh B TEUCHHWE | MHH, a 3aTeM
BBICYILIUTb.

HccnenoBanne OKpamieHHbIX Ma3KOB KPOBHU IPOBOAUTCS C MPUMEHEHH-
€M MHKPOCKOTIOB C HIMMEPCHOHHOM CUCTEMOM.

Oxkpacka no Ilannenzeiimy — Kprokoey.

Ilpunyun. KomOWHHMpOBaHHasE OKpacka (QHUKCATOPOM-KpacuTelleM
Mas — I'pronBasibia 1 kpackoit PomaHoBckoro, pnaromiasi BO3MOXKHOCTb
O4YeHb Xopoio MudGHepeHIMPOBATh COCTABHBIEC YaCTH KIIETOK.

Obopyodosanue: cM. «Okpacka 1o PomanoBckoMy».

Peaxmugwi:

1) roroBeIii Kpacutenb-pukcaTop Mast — ['proHBanbaa, COCTOSAIINHA U3
903MHA-METHJICEHOBOTO CHHETO B METHIIOBOM CIIHPTE;

2) CBeXKENPUTOTOBICHHBIN pacTBOp Kpacku PomanoBckoro (1-2 karmu
Kpackd Ha | MJI TUCTHILTUPOBAHHOM BOJIBI);

3) HeliTpasbHas JUCTHUTUPOBAHHAS BOJIA.

[Ipu oTCyTCTBUHU TOTOBOTO Kpacutens-¢pukcaropa Mas — ['proHBambaa
€ro MO)XHO MpurotoButh pactBopennem 0,3-0,5r cyxoit kpacku Mas —
I'pronBanbaa B 100 MjI 9MCTOr0 METHIIOBOTO criupTa ¢ mobasiennem S50 mi
YUCTOTO TIUIeprHA (WK 0e3 HeTo).

Kpacurens B o0oux cirydasx co3peBaeT 4YeTbIpe IHsS IIPU KOMHATHOW
TeMmepaType.

Memoouka. Ha HepUKCHpOBAaHHBI Ma30K HAJIWBAIOT IHMIETKOH
10-15 xanenp roroBoro kpacuteins-¢puxcaropa Mas — ['proHBanbia, yepes
3 MUH PUOABIAIOT MO KAIUIAM CTOJIEKO XK€ BOJBI U MPOJOJDKAIOT OKpAIIIH-
BaHMe enie | MHH, IT0CJIE Yero KpacHuTellb CMBIBAIOT BOJIOW M Ma30K BBICY-
LIMBAIOT Ha BO3JyXe€.

3areM Ha BBICYIICHHBIH Ma30K HAJIMBAIOT CBEXKEHPUTOTOBJICHHBIN BOJ-
HBIA pacTBOp Kpacutensi PomaHoBckoro Ha 8—15 MHH B 3aBHCHMOCTH OT
TEMIICPATYPbl B TIOMCIICHUHN, CMBIBAIOT KPACKY BOﬂOﬁ 1 Ma30K BLICYHIWBA-
10T Ha Bo3ayxe. JlaHHBIH crtoco0 OKpacKH SIBIIICTCS HAWITYUIIIHAM.

Oxkpacka no Pomanoseckomy — I'um3ze. J[ns1 okpalmuBaHus UCHOJIb3yeT-
Csl TOTOBBIH pacTBOP KPacKH.

Iepen ymorpebiieHHEM Kpacka pa3BOAMTCS M3 pacuera 1—2 Kamid Ha
1 Mn qucTHIUTMPOBaHHOM BOJBI. 3aMKCUPOBAaHHBIA TpenapaT MOMEIAoT
Ma3KOM BBEpX Ha CTEKIITHHBIE MAJIOYKH HAJ YAIIKOH M MOKPBIBAIOT II0-
BEPXHOCTh Ma3Ka BBICOKHMM CIIOEM pa3BeleHHOH Kpackw. OKpamruBaHHe
MOJKHO TIPOHM3BOJHTH TaKKe B KIOBETAaX, HAIIOJHEHHBIX PACTBOPOM KPAaCKH.
[ponomxkutenpHOCTD OKpammBaHust — 15-30 MuH; 11 CBEKHMX Ma3KOB U B
CYXYI0 JXKapKylo IIOTOAY BpPEMEHH TpeOyeTcs MCEHBIIE, 4eM TIpH OKpacke
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CTaphIX Ma3KOB WJIM IPU OKPAacKe B CHIPYIO M XOJOAHYI0 moroxy. Ilo mucre-
YEHUH OIIPEACICHHOTO BPEMEHH KPAacKy CMBIBAIOT, JIy4llle IUCTHIUTUPO-
BaHHOM BOJIOW, Ma30K JJIs BHICYILIMBAHUS CTaBT BEPTUKAJILHO Ha MPOITYCK-
Hylo Oymary. BeIcymiBaHue Ma3Kka MOXKHO IPOHM3BOIMTH MOJOTPEBaHHEM
Ha pyKe.

Memoouka. Tlpu okpammBaHMH TO METOAY PomaHOBCKOTo — ['MM3bI
HEoOXOUMO COOMIOAATh PAJ YCIOBHH, YTOOBI IOJYYHTh IPABHIIBHYIO
OKpAacKy:

1) Boma momxua nmets pH 6,6—6,8;

2) mocyna, B KOTOpOii pa3BoIUTCA Kpacka, JOJDKHA OBITh YHCTOI;

3) pacTBOp KpacKu TOTOBHTCS TIepei OKpackoii (extempore), a He 3apa-
Hee, TaK KaK HawIydllee OKpalluBaHUe TOIydacTcss B MOMEHT pa30aBiIeHUS
AJIKOTOJILHOT'O PacTBOpa BOJIOH;

4) kpacky clietyeT 100aBIsTh B BO/Y 0 KallsIM, a HE HAJIUBATh CPa3y;

5) KOHLIEHTpaIMs PacTBOpa He AOJDKHA MPEBBIIATh 3 KAk Ha 1 Mt

6) 1u1st ToNyYeHusT KpacuBoi mudhepeHIMaTbHON OKPACKH PEKOMEH/IY-
€TCsl OCTaBIISITh TUCTUIUIMPOBAHHYIO BOJY Ha Ma3Ke IOCJe NMPOMBIBKH B
TeueHue 1 MuH.

[IpaBmibHAs OKpacka OIpeesieTcs I0 BHEITHEMY BUAY. MakpoCKoIH-
YECKH Ma30K JOJDKEH OBITH OKPAIICH B PO30BATHIH IBET C HE3HAYUTECIEHBIM
¢uoneToBeIM OTTEHKOM. Cepble WIH Cepo-TONyOble Ma3Kd YKa3hIBaIOT Ha
M30BITOK INENIOYH, SPKO-KpacHBIE — Ha M30BITOK KHCIIOTHI M CIUIIKOM
KpPaTKOBPEMEHHOE OKpAIIUBaHUE.

Metox PomaHoBcKOTO — 'MM3BI OCOOCHHO XOpOII TMPH OKPAIIWBAHUH
Ma3KOB Ha HaJIMYWe KPOBENAapa3WTOB, a TAKXKe NPH OKPAIIMBAHUU OJIHO-
BPEMEHHO HECKOJIBKUX Ma3KOB.

Okpacka no Pomanosckomy — I'umze 6 moougpuxayuu @ununcona.
JIis oKpamMBaHUs MO 3TOMY METOAY TpeOyeTcss 0coboe MPHUrOTOBIICHHE
KpacK#, KOTOPOE MOXKHO IPOHM3BOIMTH 3apaHee, HO MOXXHO M B MOMCHT
OKpaluuBaHus. bepercs onHa 4acTh >KMIKON Kpacku POMaHOBCKOTO U Tpu
9acTH 3THJIOBOTO crupTa (pekTudukara). [locae cMemnBaHus CO CIUPTOM
Kpacka cpasy ke IPUTOIHA IS YIOTPEOICHUS.

Memoouxa. Ha nedukcupoBaHHbIN Ma30K KpoBu HaHocuTcs 10-15 ka-
IeNb  MPUTOTOBJICHHON BBINIEYKa3aHHBIM cHocoOoM Kpacku. UYepes
10-15 muH, HEOOXOMUMBIX IS (PUKCAIIMA Ma3Ka, HAJIMBACTCS MPUMEPHO
0,5-1 Mi1 IUCTHIIMPOBAHHON BOJIBI, KOTOpasl TIIATEIbHO CMEIIHBACTCS C
Kpackoi. OkpamnBaHue Ma3ka npogosokaeres B reuenne 20-30 mun (miu-
TEJILHOCTb NIEpHO/ia OKPALIMBaHHUS U3MEHSETCS B 3aBUCHMOCTH OT TeMIlepa-
TypHl BO3/yXa, KaueCTBa KPAacKd W HEKOTOPBIX APYIMX NPUYUH U MOXKET
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OBITh YCTaHOBJIEHA B KaXKJIOW 1a00paTOpHH CaMOCTOSTENLHO). 3aTeM Kpac-
Ka CMBIBaeTCs JUCTUJUIMPOBAHHOW BOJOM M Ma30OK BbICylIMBaeTcs. Beicox-
LI Ma30K TO/IEH ISl HCCIICIOBAHUSL.

Oxkpacka no Maio — I pronsansdy. OxpaliuBaHue MpOU3BOJUTCS TOTO-
BBIM pacTBOpPOoM Kpacku Mas — ['proHBaiba.

Memoouka. Ha HepukcrpoBaHHBIH Ma30K KpoBH HaHOCAT 15-20 kamnesnb
Kpacku M OCTaBISIIOT HAa HEM B TeueHHe 3 MUH. [lo McTeueHUH yKa3aHHOTO
BPEMCEHHM Ha Ma30K HACIIAUBAIOT TaKOE JK€ KOJUIECTBO KaIlelb TUCTUILTHPO-
BaHHOM Bojp! (15-20 kamens). Kpacky xopolio nepeMennBaioT ¢ BOAOi ¢
MIOMOIIBIO CTEKIISIHHOM MaJIouKH, ¥ JOKpamuBaroT Ma3zok eme 10-15 muHn.
Jasnee npoMBIBalOT €ro TUCTHIIIIMPOBAHHONW BOJOM U BBICYILIMBAIOT.

IMoacuer 3jieMeHTOB KpacHoW kpoBu. [IpeoGmamaromieid KIETOYHOM
(opMoii KpoBH PBIO SABISIIOTCS SpUTpOoLUTHL. Dopma 3pernbIX KIeTOK Kpac-
HOH KpOBH — JJUIMIICOMHAs, auamerp — 5%15 mxm (4,5x7,0-12,0x18,0).
B menTpe pacmonokeHO HECKONBKO BBITSHYTOE SIIPO TEMHO-(HOIETOBOTO
uBeta. lluromnasma 3THX KIETOK, OJarogaps HAJIMYHIO T€MOTIOOWHA, OK-
cuuIbHas, PO30BATO-XKEITOTO IBETA. 3PEIbIe IPUTPOIUTHI 3TOPOBBIX PHIO
BCer/ia OAMHAKOBHI IO BEJIMYHHE.

Pa3zHooOpasue pasMepoB (aHM30LMTO3) SIBISIETCS NPU3HAKOM IATOJIO-
ruu. B 1O jxe Bpems HoMKMiIonuTo3 (OTKIOHEHHE (OPMBI IPUTPOLMTOB OT
HOPMBI), €CITM OH HE HOCHT MacCOBOTO XapakTepa, HE BCETIa CBHJICTEIIb-
CTBYET O MATOJIOTUH: 3PUTPOLUTHI B MPOLECCE ABMKEHHS BPAILAIOTCS BO-
KPYI' KOPOTKOH M JJIMHHON CBOMX OCEH, CTaJKHUBAaIOTCs, AeOPMHUPYSICH,
HECKOJIBKO U3MEHSS PopMYy.

IIpu olieHKE IPUTPOIIOI3A OIPENENIAETCS MPOLEHTHBIM COCTaB HE3PEIBIX
sputponuToB. [luToriasma ux okparieHa 6osee 6a3oduiabHO, sAApa 3HAYH-
TENBHO CBETIJIEE, PHIXJIBIEe, KpynHbIe. YeM KieTka MeHee 3pernas, TeM 0a3o-
¢mIpHEEe ee IUTOIUIA3Ma, TEM CBeTJee, KpymHee U peixiee sapo. CoBceM
MOJIOJTBIE SPUTPOLIUTHI OKPYTIIBL, SiApa Y HUX OOJBIINE U KPYTIIBIE.

Metoarka moacueTa HE3PENBIX SPUTPOIUTOB CICAYIOIMIas: MOJICYUTHI-
BaeTCs [0 BCeMy Ma3Ky (B pa3HBIX ero ydacTkax) 500 spuTpouuToB U cpenu
HUX OTMEYaeTCsl KOJMYECTBO HE3penblX ()OpM, KOTOPOE BBHIpaKaeTcst B
mporenTax, rae 3a 100 % npuHrMaeTcs o01iee KOIMYeCTBO MOICIUTAHHBIX
Ha Ma3Ke SPUTPOINTOB.

Honxcuer r1emMeHTOB Oesoii KpoBH. JlciikonuTapHyro GhopMmyiy ompeje-
JISIFOT, TIOJICUUTBIBAsI B OKPAIllEHHBIX Ma3kaxX KpoBU pbi0 200 yeiKouunToB, 1
BBIPQKAIOT B BHUJE MPOIECHTHOTO COOTHOIICHHUS OTIENBHBIX BHIOB JICHKOITH-
TOB. BBUIY TOro uto Gosiee KpymHble (OPMBI KJIETOK (MOHOLMTBI, HEUTPO-
¢uipl, MuenobnacTel) pacronaratorcst OoJblie 1Mo mnepudepuu, BIOIb
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Hapy>KHBIX KpaeB Ma3ka, a OoJiee Menkue (JIMMGOIUTHI, MUKPOMHEI00JIaCTHI)
HaXOJITCS ONIKE K IEHTPY, KIETKH MOACYUTHIBAIOT BCETIA MO OJHON U TOU
JKE OIpEICTCHHON CHUCTEME: OJHY IOJIOBUHY KIIETOK CUHMTAIOT HA OJHOM
KOHIIE Ma3Ka IO 3Wr3aroo0pa3HO JIMHUM, JPYTYIO MOJOBHUHY — HA JPYTrOM
KOHIIE TI0 3TOMY JX¢ NpHHIUIY. Jlydmie ABUTAThCS IO CaMBIM TOHKHM,
HaunboJIee MPO3PAYHBIM MECTaM Ma3Ka, B KOTOPBIX XOPOIIO MPOCMATPUBACTCS
CTPYKTypa KIeTOK. OCOOCHHO BaXKHO MPHUICPKUBATHCS YKA3aHHOTO MPaBUIIA
mojicyeTa P MAaTOJIOTUIECKNX M3MECHEHHSIX KPOBH, BBIIBHUTH KOTOpHIC IIPU
9TOM OyHeT 3HAYMTENLHO Jierde. [IpOIeHTHOE COOTHOIICHUE KIICTOK Oeioin
KPOBU NOJACUYUTHIBACTCA C MOMOIIBIO ll'KJ'laBl/lIJlHOFO CUCTUMKA JJIA JIeHKO-
¢dopmymsl. Vzyyast 6exble KIETKH, YIUTHIBAIOT CIBUTH SAep HEUTPOPHIOB —
uHIEKC craBura sigep. [loBbImIeHHWEe TpOIEHTa HE3peNbIX HEHTPOQMIIEHBIX
KJICTOK B mepr(epryeckoil KpOBH HA3bIBACTCS CABHIOM BIieBO. CHMKEHHE
KOJIMYECTBA MAIOYKOSICPHBIX HEHTPO(IIIOB U IPHCYTCTBHE HEHTPOQHIOB C
THIIEPCETMEHTHPOBAHHBIMU ~ SIIPAMH  OTIPENENIAeTCS KaK CHIBUT  BIIPABO.
IIJ'IH BBIACHCHUSA OTKJIOHCHUS B IrEMATOJIOTMUCCKUX IMapaMeTpax MpUMEHACTCA
nokazarenb uHaekca casura nerikorutos (MCJI), KoTopslii paccunThiBaeTCS
KaKk OTHOIICHHE YHCIa TPAHYJOMUTOB K CETMEHTOSICPHBIM HeHTpodmiam.
NCJI y 3n0poBbix ocerpos — 0,25-0,40; y kapmos — 0,30.

I[pumep H3ydeHHs KJIETOK KPOBH PbI0. B npoiiecce n3y4eHus: Ma3koB
KpPOBH OBLITH MOJYYCHBI HU)KCOIHUCAHHBIC JaHHBIC. Y PHIO OCHOBHBIM OTJIH-
YHEeM 3PUTPOLUTOB B CPABHEHUH C MJICKOMUTAIOUIUMHU SIBJISCTCS HAIAYHE
sapa (y MIIEKOITMTAIOIINX 3PEJibie SPUTPOIUTHI HE UMEIOT sizpa). B okpa-
IICHHBIX Ma3KaX KPOBU DPUTPOIMTHI UMCIOT CHHIOI) OKPACKY U OBAJIHHYIO
¢dbopMmy. SApo SPUTPOIMTOB OKpamIMBaeTCsA spye, YEeM IUTOILIA3Ma
(puc. 9.16).

Puc. 9.16. Dpurtpounts! pagyxHoii popenn (1)
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KiteTkn JeHKOIMTOB y pbI0 B OCHOBHOM IIPEICTABJICHBI I'PaHyJIOLUTA-
MH, TUM(OLIUTAMH, MOHOILIUTAMH.

T'panynoyumel. ITH KIETKM HMEIOT XapaKTepHYIO CTPYKTYpYy, M HX
WHOTJa Ha3bIBaIOT nosmMopdHo-saepHbMu Jieiikoruramu (PMN). B muro-
IUIa3Me UX COIEPIKaTCs MHOTOYHMCIICHHBIE MEJIKHE I'paHyJlbl. [ paHymonuThl
OTHOCSITCSl K Pa3JIMYHBIM HOATPYIaM KJIETOK B 3aBUCHMOCTH OT MX OKpac-
KU B Ma3KaX KpoBH. Y pbIO IpaHYJIOLMTHI ACISATCS HA TPU THIA: HEHTpodhu-
JBI U 303MHOQMIIBI ABJIOTCSA Hanboiee pacipoCTPAaHEHHBIMH, B TO BpeMs
Kak 0azoduibl BCTpeyaroTcest ropasno pexe. Cuuraercs, 4to 6a30(puiIbHbIE
I'PaHyJIOLUTHI OTCYTCTBYIOT Y JIOCOCEBBIX.

I'parynomnutsr MoryT coctaBisite 4-60 % nelkonuToB y pHIO, U CyIIe-
CTBYeT 3HAUMTENbHAs pa3HHULA B YHCICHHOCTH TPaHYJIOLHUTOB, IPHCYT-
CTBYIOIIMX B KPOBHU Pa3JIMuHBIX BUJIOB PHIO.

OCHOBHBIM HJICHTH()UKALMOHHBIM MIPU3HAKOM I'PAaHYJIOLUTOB SBISETCS
SIPO, CMENIEHHOE K Kpalo HUTOINIa3Mbl M 3aHMMaIOIIee 3HAYUTeNIbHOE IPO-
cTpancTBO. Takxke /ISt TPaHyJIOUTOB XapaKTePHO HAIWYKE B S/IPE U LIUTO-
ia3Me BKIFOUeHui — rpanyn (puc. 9.17).

Puc. 9.17. I'panynonut

Jumepoyumer. Ito OGosbIINE OKPYTIIbIE KIETKHU, AP0 3aHUMAET ITOYTH
BCIO LIUTOIUIa3My. 3peble TUMQOLMTHl OKPALIMBAIOTCS B CHHHI LBET, He-
3penble — B ¢uoneToBbiil (puc. 9.18). Cpenn GenbIX KIETOK KPOBH COCTaB-
JSIFOT OOJIBIIMHCTBO, 00pasyst IMMQPOUTAPHBIN TPODHIIb.
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Puc. 9.18. 3pemnslii (c1eBa) u He3penslii (crpaBa) JIMMQpOIUTHI

Monouyumst. IlpencraBisror coboil KpymHBIE KICTKH C OONBIIAM Si7-
pPOM, 3aHMMAIOMIMM OT OZHOW TPETH IO MOJOBHHBI KIeTKH. OCHOBHBIMH
NACHTH(UKAINOHHBIMYA TPU3HAKAMH SBIISIFOTCS HAIMYXE B IUTOIUIA3MAaTH-
4Jeckoi MeMOpaHe BBICTYIIOB M OBasibHAs (hopMma KieTku (puc. 9.19).

Puc. 9.19. MoHouut

Tpomboyumet. 1o Mmopdonoruyeckoit Gopme pa3IudaroT TPOMOOLUTHI:

— oBastbHEI (puc. 9.20, a);

— BepeTeHo00OpasHsiii (puc. 9.20, 6);

— ¢ mumamiu (puc. 9.20, 8);

— (parmenTrpoBanHEIi (puc. 9.20, 2).

OBanbHas Wik BepeTeHooOpas3Has GpopMbI KIETOK — HOpMaJbHEIE (op-
MBI TPOMOOIIMTOB B €CTECTBEHHBIX YCIOBUSIX. B CBSI3M ¢ 3THM TPOMOOIIUTHI
JIETKO CITyTaTh € TUM(OLUTAMH.

OCHOBHBIM I'eMaTOJIOTHYECKUM TOKa3aTeNeM SBIsieTcs: hopMyia KpPOBH,
KOTOpasi OTpaKaeT MPOLEHTHOE M KOJIMYECTBEHHOE COOTHOILEHUE pa3iny-
HBIX KJIEeTOK KpoBH (Tabu. 9.1). JleiikormrapHas ¢GpopMysa OoTpaxkaeT mpo-
LIEHTHBII COCTaB KJIETOK OEI0i KPOBH.
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Puc. 9.20. TpoMOOLUTEL: a — OBaIbHBIA; 6 — BepeTCHOOOPA3HbIH;
6 — C WIMIAMH; 2 — pparMeHTHPOBAHHBII

Ta6nuna 9.1. dopmyasl KPoBH paxy:KHOii ¢opesn cpeaneii maccoii 50 r

DopMEHHBIE DJIEMEHTHI
Howme; Hespensie 3pernbie
Ma3KzI: op HTpoo- nm\pacbo- ngMcbo- MOHO; l"paHyJIOO S| Tp 0M600- Hrtoro
uuThl, % 1T, % 1T, % mutel, % | muTel, % | muTer, %
1 86,60 1,30 6,80 0,20 0,80 4,20 100
2 93,00 0,70 2,60 0,30 0,40 3,00 100
3 91,10 0,60 3,40 0,40 0,50 3,90 100
4 92,60 1,60 3,40 0,40 0,90 1,10 100
5 93,50 0,80 1,90 0,90 0,90 2,00 100
6 93,70 0,90 3,10 0,80 1,30 1,20 100
7 90,00 0,20 6,00 0,50 1,60 1,70 100
8 91,40 0,50 5,30 0,30 0,80 1,50 100
9 85,50 0,60 4,30 0,70 0,70 1,90 100
10 90,40 0,20 5,60 0,60 0,50 2,70 100
Cpen-
tiee 90,78 074 4,24 0,47 084 2,32 100
3HaYe-
HHUE
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9.4.2. Pe3ysibTaThl 6HOXUMHYECKUX HCCIIE0BAHUI PA3HBIX BUIOB PBIO

Pe3ynbraTbl OMOXMMHYECKUX HCCIIEAOBAHUI XMIIHBIX U PACTUTEIBHO-
saHbIX peio (PSP) npencrasnens! B Tabm. 9.2-9.13.

Ta6nuna 9.2. AKTHBHOCTH (hePMEHTOB CHIBOPOTKH KPOBHU
MOJIOAH Paay:KHOIi (opean

Ilokasatens
Bun peiOb HBDH, ALT, LDH, AST, ALP,
CK, Ex/n En/n En/n En/n En/n En/n
Paaysas | 3577 686,7 118 22150 256,1 1104
hopenb
IIpumeuanue. CK — xpearunkunaza;  HBDH — ruapoxcuOytuparneruaporenasa;

ALT — ananunamuHoTpancdepasa; AST — acnapraramusoTpancdepasa; LDH — maxratnerun-
porenasa; ALP — menounas ¢ocdaraza.

Ta6nuna 9.3. KoHneHTpanuu 0CHOBHBIX IAPAMETPOB CHIBOPOTKH KPOBH
MOJIOAH pPaay:KHOii (opeau

IToka3arens
= = | 9= = = S| <z
Bunpeios | 3 2 - B o £ < B S E |95 8 | Wk |las
G |*g | 28|08 PE | =g g F
g g o g = g = g
Panyxuas 10,31 1,10 3,00 2,20 8,82 |3,70| 0,22 |220,70|5,40
topenb

Ipumeuanne. Chol — xonecrepun; P — docdop; Glukoza — riaroxosza; Ca — xanbuuii;
TG - tpurmunepunsr; Alb — ans6ymun; Mg — maraumit; UREA — moueBuna; TP — oOmuii
Oenok.

Ta6auna 9.4, I'emaTosiornyeckne moKasaren Kapna
(¢pu3uos10rNyecKass Hopma)

Kapn
TToka3zatenu Ceronerxu (npy 1, Ceronerku Ceronerku
9KCTEHCHBHAS .
(canku) (bacceiin)
TEXHOJIOTHSI)
1 2 3 4
Temorno6uH, /1 85,1+23 89,0+24 75,4+4,3
T'emaToxpur, % 399+1,1 354+0,3 341+10
DPUTPOLUTHI, MITH/MKJI 1,5+ 0,004 1,09+0,4 1,3+0,2
Cp. 00beM DPUTPOLIUTOB, MKM® 268,7 +10,6 24,727 3496 +7,3
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Oxkonuanue tabmu 9.4

1 2 3 4
ConeprxkaHue reMoriaoouHa 56,7427 81,6423 58,0440
B OPUTPOIUTAX, IIT
JIeHKOLUTBI, THIC/MKJI 245+43 41,0+45 394+4,3
Brnactel, % 0604 0,3+0,1 1,1+0,2
TIpomuenonutsl, % 0,1+0,1 0,1+0,01 0,6+0,2
Muenomrmt 05%0,2 05+0, 03401
HeWTpoduIbHELE, %
MerammeronuTst 04+0,2 0,7+0,2 0.7+0,2
HelTpoduibHble, %
Hanouxosneprsie 04+02 10403 0802
HelTpoduisl, Y%
CerMeHTOsI IepHbIC HEHTPO- 03+01 10+05 10+0,3
s, %
00/061.uee YHCIIO0 HEHTPODHIIOB, 16402 32+10 28+07
D03uHODUIIBI 1 37412 0,0 0.0
nceB10203uHOGUIIBL, %
Basoo(bum,l u niceBno6azohu- 36408 00 10+05
161, %
Tlenucrtoie knetku, % 0,7+0,3 19+04 16+04
Mownouurtsl, % 42+05 3,005 2,7+0,7
Jlumormrsl, % 85,6 +1,6 915+09 90,2+14
Coneprxanue odriero 6enka B

2,5-3,0 - _

CBIBOPOTKE KPOBH, I'%

Ta6nuna 9.5. 'emaTosornueckue nokasateau PSP (¢pu3nonoruyeckas Hopma)

IlecTpblii TONCTOTOOHK Benblii ToncTon00uK
TToka3zarenu Ceronerku | CeromeTku Tonosuiu | [Byxieru Ceroserku
(1ero) (3uma) (;1eTo)

1 2 3 4 5 6
T'emorno0OuH, r/i 749+22 | 969+28 | 658+38 | 858+24 | 809+14
Temartokpur, % 378+07 | 40,7+29 | 286+13 | 402+17 | 51,4+13
OPHTPOLHTEL, 194005 | 18+007 | 1,5+02 | 1,7+0,08 | 1,9+0,04
MUITH/MKJT
Cp. oGvem opuTpO- | 504 44 199 24708% | 1956484 |24314143| 266,446,2
LIUTOB, MKM 28,5

ConeprkaHue reMo-
rJI00MHA B DPUTPO- 40,67 +34 | 552+39 [4498+15| 51,38+3,2 | 416+0,9
LUTaX, I

Jlerkomurer, 262+46 | 106+18 | 346+27 | 39.8+37 | 568+4,0
TBIC/MKII
TpomGouust, 2095+36 | 11,5+1,95 | 21,1+25 | 343+14 | 63681
TBIC/MKII
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Oxkonuanue tabm 9.5

1 2 3 4 5 6
Bmactel, % 0,0 0,1 0,0 0,0 1,2+0,3
TIpomuenonutsl, % 0601 0,7+0,2 0,1 0,0 1,1+0,2
MuenonuTst 0401 | 25+02 | 1,3%03 0,0 0902
HeiirpoduibHbie, %
Merammerionu s 13+03 | 229+27 | 184+26 | 29+04 | 0702
HelTpoduibHble, %
Manoukosaepisie 02+01 | 7,710 | 88+11 | 05+01 | 08%03
HeHTpodusL, Y%
CermenTosepHEIe 0,0 27+06 | 21+05 0,0 0,0
HeTpoduisl, Y%
Obmee =mcito 25+03 | 358+27 | 30,6+26 | 35404 | 24+03
HelTpoduios, %
D03uHOGHUIBI U
TICEBI0D03MHO(UIIBI, 97+11 15+0,3 0,1+0,3 6,9+0,6 42+0,6
%
basogubi n 0,4+0,1 0,0 0,0 0,0 0.1
nceso6aszodusl, %
g,eHI/ICTLIe KJICTKH, 00 00 01 05+01 02
Monornutsl, % 0,2+0,1 1,3+0,2 0,4+0,1 0 0,9+0,2
Jlumormrtsl, % 67,1+£14 606+33 | 685+4,1 | 889+0,7 90,1+0,8
ConeprxaHue oorie-
ro Oenka B CHIBOPOT- - 1,7-3,0 - 441+0,2 -
Ke KpoBH, T%

Ta6auna 9.6. BuoxumMuyeckas XapaKTepUCTHKA F0I0BHKOB JIEHCKOI'0 0ceTpa

IToka3atenb

3HaueHus

OO6umit 6emok, /1

178+1,7-32,7+28

MouyeBrHa, MMOJIB/JI

1,35+0,31-0,87 + 0,08

T'irok03a, MMOJIB/JT

1,67 +0,21-2,03 + 0,38

XonecTepruH, MMOIIB/I

50+14-533+14

Llenounast docdarasa, En/n

205,0 +52,3-230,0 + 57,5

Ta6nuna 9.7. BuoxuMuYecKast XapaKTepHCTHKA JIHYHHOK OeTyrn

INoxkazarens 3HaveHus
AST, ME/n™* 243,1 + 66,71-315,08 + 29,8
ALP, ME/n" 915,12 +51,61-1017,26 + 98,62
ALT, ME/n! 5,63+0,82-5,92+0,81
LDH, ME/r™ 1010,11 + 64,36-1079,35 + 101,5

GLU (rmokosa), ME/1 "

97,93 +2,14-100,20 + 0,87
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Tab6numa 9.8.

BuoxuMuveckasi XapaKTepHCTHKA CHIBOPOTKH KPOBH
3peJIbIX POU3BOUTe el CeBPIOTH

['pynna ALP ACP LDH CK AST ALT
Camur 72,50 £ 15,81 + 2053,30 + | 5958,94 + 2449 + 541+
10,44 2,49 568,08 1330,54 46,33 1,18
Cavxnt 65,60 + 15,46 + 196100+ | 7233,15+ | 286,30 + 5,89 +
14,65 2,74 481,71 2021,40 59,29 1,18
P-xputepuit 0,095 0,671 0,583 0,028 0,019 0,213
Ooggﬁ“ 69,05+ | 1563+ | 2007,15+ | 6596,05+ | 26560+ | 5,65%
13,04 2,59 521,97 1807,19 56,55 1,18
BBIOOPKH
Tabnuna 9.9. BuoxummuuecKkue nNoKa3aresiu CLIBOPOTKU KPOBH
NPOU3BOUTeJIEil 0CETPOBBIX B MPETHEPECTOBDIN MEPHO.
Juanazon
IokazaTens HOPMaJIbHBIX Crepusiap (n = 8) B?;Tf%;: !
3HAYCHHI
T'1r0K03a, MMOJIB/T 1,7-2,1 42+10 54+25
OO6wmii 6ok, 1/11 30-45 419+£22 46,7 +5,8
AcAT, Mkkat/n - 1,02+ 0,04 0,86 + 0,32
AnAT, MKKaT/I — 0,39 +0,03 0,25+ 0,04
Koadduuuent ge Puruca 2,0-4,0 2,6 3,4
Heopranmaeckuit Gocdop, 2.0-3,0 28+03 23402
MMOJTB/JT
OO0uMit KaabLKii, MMOJIB/JI 1,8-2,3 25+0,2 1,8+0,3

Ta6nuna 9.10. Mopdodusnonorudeckue nokazareau neabHoii KpOBH
NMPOH3BOUTEIeii 0CeTPOBBIX PHIO B MPETHEPECTOBBII MepHoT

Jlnana3oH HOpMallb- Crepnsans becrep F;
Towasatemm HBIX 3HAYEHHI (n=8) (n=3)

HGB, r/n 67-110 87,3+6,3 825+51
RBC, x10" 0,9-1,9 191+0,17 1,86 +0,40
PCV, % 26-46 26,7+17 278+16
MCHC, r/n 250-350 331,9+23,6 297,8+21,7
MCH, nr 40-110 47442 50,4 +14,2
MCV, MM’ 140-300 145,7 £ 14,6 164,5+ 34,5

Ta6nuna 9.11. Mopdonoruyeckuii coctaB KpoBu rogoBukos ruépnaa C x BC

IlokasaTens Kontpois
HGB, r/n 89,0+6,0
PCV, % 292+12
RBC, x10% 1,6+0,1
MCHC, r/n 309,7 +£32,4
MCV, Mxm® 188,4 + 13,2
MCH, nr 57,757
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Ta6nuna 9.12. KoHneHTpanus MoJI0BbIX TOPMOHOB B CHIBOPOTKE KPOBH
MpoH3BoNTEIEeii 0CEeTPOBBIX B MPETHEPECTOBBII MepHo

IMoka3atenu Crepisigp (n = 15) becrep F1 (n = 8)
IIporectepoH, HI/1 9,6 +6,0 29+17
DcTpaanon, Ir/mi 4546 + 82,9 86,4 +27,3
TecToCTepOH, HI/MJI 45+22 97+1,6

Ta6nuna 9.13. KoHneHTpaumsi MoJI0BbIX TOPMOHOB B CHIBOPOTKE KPOBHU

roaposukoB rudpuga C x BC

ITokazarenp Konrponb OnbIT
TIporectepon, Hr/mi 1,0£04 114+7,2
DcTpaanon, Ir/mi 64,6 + 38,3 197,2+51,9
TecTocTepoH, HI/MI 152+0,6 10,2+1,2
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10. METO/JIbI TOKCUKOJIOTUYECKHAX UCCIIEJOBAHUM.
BUOTECTUPOBAHUE

BuotecTupoBaHue ycTaHaBIMBAaeT MOAXOAbI K OMPEIENCHHUIO OCTPOil
TOKCHYHOCTH XMMHYECKHX BEIIECTB M MX CMECEH, MPUPOJHBIX U CTOYHBIX
BOJl B J1a0OpPAaTOPHBIX YCJIOBUSIX C MCHOJIB30BAHUEM B KauecTBE TECT-
00BEKTOB aKBapuyMHBIX pbIO rymmu (Poecilia reticulata).

O0aacTh MPUMEHEHUS: OIIEHKA OCTPOH TOKCHYHOCTH BOJOPACTBOPUMBIX
XMMHYECKHX BEIIECTB, WX CMECEH, NPUPOJHBIX M CTOYHBIX BO,
YCTaHOBJICHHE HOPMAaTHBHBIX TpPeOOBaHMH K KayecTBY BOJ, KOHTPOJb 3a
CO0ITI0IeHIEM HOPMATHBOB JIOIyCTHMBIX COPOCOB XMMHUYECKHX BEILECTB B
BOJIHBIE OOBEKTHl B KOMIUIEKCE C (U3UKO-XUMHUYECKUMH METOJaMHU;
MOHHUTOPHHT BOJHBIX OOBEKTOB, MPEXAE BCEr0 B pallOHaX PACHOJIOKCHUSA
HUCTOYHHUKOB AaHTPOIOI€HHOI'0 BO3JCHCTBHUS; OIICHKA COCTOSHHUS BOJHBIX
9KOCHCTEM.

TepMHHBI M ONIpe/ieJIeHUs:

* Oe3BpenHas KOHIEHTpanus othenbHbIx BemecTB (BK10) wumm
kpatHocTh paszbasiienusi Boj (BKP10) — skcrnepuMeHTanbHO MOJTydeHHOE
3HAUEHHE KOHIIEHTPAIUU XMMUYECKOTO BEIIECTBA B BOAE MM KPATHOCTH
pa30aByieHHs BOJ, COOTBETCTBEHHO BBI3BIBAIONICH N3MEHEHHE TECT-PEAKIINH
He Oomee wem y 10 % ocoOell TecTmpyeMoW MOITYISIIAM HPH KPaTKO-
CPOYHOM BO3/ACHCTBUH B TEUEHHE 33laHHOTO CPOKA HAOIIOAECHHH;

* OMOJIOTMYECKOE  TECTUPOBAaHME BOJBI  (pacTBOpa  XHMHUYECKOTO
BEIIECTBA) — OSKCHEPHMEHTAIGHOE OMNpEAeNeHHEe TOKCHYHOCTH BOJBI
(pacTBOpa XHMHYECKOTO BEIIECTBA) II0 M3MEHEHHIO OIPEIeIEHHOTO
MoKa3aTessl )KU3HEeIeATEIbHOCTH TeCT-00BeKTa;

* BEIIECTBO — XUMHUECKHUI JIEMEHT U €r0 COeINHECHHUS, HaXOAAIIHNecs B
€CTECTBEHHOM COCTOSIHUH JHOO TONydeHHBIC B pe3yabTaTe aHTPOIIOTeHHON
JIESITETIFHOCTH, 3a UCKITIOUEHHUEM PacTBOPUTEIS;

* BOCIIPOU3BOIUMOCTh pe3yIbTaToOB OMOTECTHPOBAHUS -
XapaKTepUCTUKa KadyecTBa OMOTECTHPOBaHMS, OTpakamomas OJIM30CTh
pe3yIbTaTOB, TOJXYYEHHBIX MO OJHON METOAWKE, Ha OZHOM U TOM K€
STAJIOHHOM BEIIECTBE, HO B Pa3IMYHBIX YCIOBHAX (Pa3sHBIMH OllepaToOpaMHy,
B Pa3HBIX JIAOOPATOPHUSIX UM B pa3HOE BPEMsI);

* ICXOAHBIII pacTBOp — KOHLEHTPUPOBAHHBIM BOJHBIA  pacTBOP
HCCIEIYEeMOTO BEIECTBA, M3 KOTOPOTO TOTOBSIT PAcTBOPBHI C Pa3sHBIMU
KOHILIEHTPALUSMH 3TOT0 BELECTBA AJISl TOCJIEAYIOIEr0 TECTUPOBAHHUS;

* KpUTEPUH TOKCHYHOCTH — YCTAQHOBJICHHOE 3HAUCHHE HM3MEHEHUS
BBIOPAHHOTO MOKa3aTeslsl )KU3HEeATeIbHOCTH TeCT-00beKTa, HA OCHOBAaHUU
KOTOPOTO JIEJIA0T BBIBOJI O TOKCHYHOCTH TECTUPYEMOTO OOBEKTA;
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* MenuanHas dQPeKTUBHAS KOHIIEHTPAIMS WIH KPaTHOCTh pa30aBiIcHHS
Box (OK50/3KP50) — okcmepuMeHTadbHO TIONyYeHHOE 3HAYCHHE
KOHLEHTPALMM XUMHYECKOro BellecTBa (CMECH) B BOJAE WM KPaTHOCTH
pa30aBiicHHs BOJI, BBI3BIBAIOIICH M3MEHEHHUE TecT-peakuuu y 50 % ocobeit
TECTHPYEMOW MOMYIAINN TPHU KPATKOCPOYHOM BO3ACHCTBHM B TECUCHHE
3aJ]aHHOT'O CpOKa HaOIIOIeHNS;

* Me/MaHHas JieTalbHass KOHIEHTpalusl WM KPaTHOCTh pa30aBiIeHUs
Box (JIKSO/JIKP50) - oSKcrepuMEHTadbHO TIIONyYeHHOE 3HA4YCHHE
KOHLIEHTPALlMM XUMHYECKOrO BellecTBa (CMECH) B BOJAE WM KPAaTHOCTH
pasOaBiieHuss Boj, Bb3bIBatomerd rudens 50 % ocobeit TecTupyemoii
TIOITYJISAIIAH TIPU KPATKOCPOYHOM BO3ICHCTBUH B TEUCHHE 3aJaHHOTO CPOKa
HaOJIIOICHHI;

* OCTpasi TOKCUYHOCTh — IPUCYIIEe XUMHUYECKOMY BELIECTBY (CMeECH)
CBOWMCTBO HAHOCHTH yIIepO OpraHM3MY IpH KPAaTKOCPOYHOM BO3ICHCTBUU
Ha HEro,

* oJIycTaTHUyeckas (CTaTM4ecKd BO30OHOBIIsIEMas) TECT-CHCTEMa —
cTaTh4ecKas CHCTeMa, B KOTOPOW TECTHPYEMBIH pPacTBOpP OOHOBIISETCS
Kaxxnple 24 u;

* NIpeJIeTIbHO JIOIYCTUMBII COPOC — Macca XMMHYECKOro BEIIECTBa B
CTOYHBIX BOJax, MAaKCHUMAaAJIbBHO Jonyctumas K OTBCCHUIO C
YCTaHOBIICHHBIM PEKUMOM B JTAHHOM ITYHKTE BOJHOTO OOBEKTa B CAMHUILY
BpPEMEHU C 1eJbl0 oOecredeHnss HOPM KadyecTBa BOJbI B KOHTPOJILHOM
IIYHKTE;

* IPOTOYHAS TECT-CHCTEMa — TECT-CHCTEMa, MPH KOTOPOH MPOUCXOTUT
HENPEPHIBHBIA WM TEPUOAMYECKHUIA MaccaXX TECTUPYEMOTO pacTBopa 06e3
PEHUPKYIIAIUN Y€PE3 EMKOCTh, B KOTOpOﬁ IMPOBOAUTCA SKCHIECPUMCHT WIIN
KYJIbTUBUPOBAHHE TECT-OPTaHU3Ma;

* CMeCh — JIBa WK OoJiee BEIIECTBA B TBEPIOM BHUJIC WIIN HAXOISIUECS B
PaCTBOPECHHOM COCTOSIHUM IIPU YCJIIOBHUH, YTO OHU HE BCTYNAIOT B PCAKIIUU
ApYT € IpYroM;

*CTOYHasi BOJa — BOJA, OTBOJMMAs IIOCJIE WCIIOJB30BAaHHUSA €€ B
XO3SHCTBEHHO-OBITOBOH W  IIPOM3BOJACTBEHHOM JEATENLHOCTH (Kpome
JIPEHAXHOM, KapbepHOM, LIAXTHOW, PYIHUYHOH), a TaKKe OTBOAWUMAs C
3aCTPOEHHON TEPPUTOPHH, HA KOTOPOI OHA 0Opa3oBasack;

* cTaTMyeckas TECT-CHCTeMa —  TeCT-CHCTeMa, INIpd  KOTOpOH
TECTHPYEMBIH pacTBOP HE BO3OOHOBIIAETCS B XOA€ HKCIICPUMEHTA,;

* TecT-00heKT(BI) — BOIHBINH(bIC) OpraHU3M(bI), TYBCTBUTEIBHEIN(E) K
JISWCTBHIO TOKCHYECKMX BELIECTB M CIIEIHAIbHO IIOJrOTOBJICHHBIN(E) B
71a00paTOPHBIX YCIOBUAX K OMOTECTHPOBAHHUIO;
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* TECT-PEAKIUS - W3MEHEHHE BBIOPaHHOTO TIOKa3aTemst
JKM3HEAEATENbHOCTH  TeCT-00bEeKTa 07 BO3AEHCTBHEM TOKCHYECKOTO
BEIIIECTBA;

* TOKCHYHOCTb — CBOWCTBO BOJBI (BOAHOM BBITSDKKHM, PpacTBOpa
XMMHYECKOTO BELIECTBA), OOYCIOBIEHHOE HAJINYMEM B HEHl TOKCHYECKUX
BEIIECTB M XapakTepusylollee  ee  CIOCOOHOCTb  HapyliaThb
KU3HECSATEIbHOCTh BOJHBIX OPraHU3MOB;

* TOKCHUECKHH 3(GQEKT — pe3yabTaT BO3ACHCTBHA TOKCHKAaHTA Ha
BOAHBIH OpraHu3M, MpPOSBISAIOIMNCA B HM3MEHEHUHM IIOKa3aTeled ero
KHU3HEIEATEIHHOCTH;

* YpOBEHb TOKCHYHOCTH BOJBI (PAacTBOpa XMMHYECKOTO BELIECTBA) —
KOJIMYECTBEHHAS! XapaKTePUCTHKAa TOKCHYHOCTH, OMpeaesieMas uepes
MHUHUMAJIbHYIO KPaTHOCTb pa30aBiIeHHs, PU KOTOPOM TOKCHYHOCTBH BOJIbI
y)Ke He MPOsBIIIETCS.

10.1. YcioBHs BBITIOJIHEHUSI GHOTECTHPOBAHMS

BuotectpoBaHrne TPOBOAWTCA B  HOPMAIBHBIX  JIAOOPATOPHBIX
YCJIOBUSX, B TMOMENICHWU, TJI€ HE XpaHATCS JeTy4yhe BeIIecTBa W HeE
BBITIONTHSIOTCSL pa0OTHI ¢ UX MpuUMeHeHueM. J[o dKcTiepuMeHTa U B X0JIe €To
nabopaTtopHble TOMEIIeHHs He 00padaThIBAIOT UHCEKTUINIAMH.

Temmneparypa Bo3gyxa B JabopaTopuu MpH OMOTECTHMPOBAHUH IOJDKHA
ot 21-25°C (s Kaxaoil  METONUKM  yCTAaHOBJICHBI  CBOM
TeMIIepaTypHbIE ONTUMYMBI), HO JJIS KaXXIOTO OTIEIHHOTO TecTa — OBITh
ocTosiHHOM B mpeaenax +1 °C.

OcpelieHre  MOMEIIECHUS:  €CTECTBEHHOE MM  HCKYCCTBEHHOE.
Hcnonp3yloT paccessHHBIA CBET, HE MOMYCKAeTCs IOMAJaHue MPSIMBIX
COJTHCYHBIX JIy4ei Ha TECT-OOBEKT.

CBeTOBOM NEpUOA: JKENaTeIbHO MPOBOJUTH TECT C YepeIOBaHUEM
IUKJIOB CBeTa U TeMHOTHI 16 w:8 4 mubo 12 4u:12 u ¢ 15-30-MuHYTHBIM
MEepPeXoAHbIM  mepuosoM. Jlmst  moanmepikaHuss  CBETOBOTO — peXHMa
PEKOMEHTYETCS HCTIOJIB30BATh TEPMOJIIOMUHOCTAT.

O6opynoBaHue, KOHTAaKTHUPYIOIIEE C TECTUPYEMBIMH PpacTBOPaMH,
JIOJDKHO OBITH CHIENAHO MPEANOYTUTENFHO MOJHOCTHIO M3 CTEKIa WIH APY-
TUX MHEPTHBIX MaTEePHUAJIOB.

10.2. O6mue MPUHOHNBI ¥ CXeMA MPOBEIeHNs ONOTECTHPOBAHUS

HpI/IHHI/IHI/IaﬂbHaH cXeMa IMpOoBECACHUA 6I/IOTeCTI/Ip0BaHI/IH BKJIFOYA€T TpHU
OCHOBHBEIX 3Tara:
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1) moAroToBKka K TECTHPOBAHMIO: COOpP HMMEIOLIEHCS IOCTYITHOM
nH(pOpMaINK 0 XMMUYECKOM BELIECTBE, IPEIIONAraeMOM COCTaBE CTOYHBIX
BOJI; aHAJIM3 cOOpaHHOI MH(pOpMaLK U pa3paboTKa CXeMbl UCCIIEI0BaHUS;
KyJIbTHBUPOBaHUE TECT-KYJbTYpBI; NIPUTOTOBJICHNE pacTBOpoB
TECTUPYEMBIX ~ BEIIECTB  3aJaHHBIX  KOHIEHTpanud, orbop  mpod
aHAJTM3MPYEMBIX 00pa3lloB OKpYy)Karomieil cpenbl (MMOBEPXHOCTHBIX BOJ,
CTOYHBIX BOJI, OTXOJIOB U T. [I.) M IPUTOTOBJICHUE BBITSDKEK;

2) HEIIOCPEACTBEHHO IKCIIEPUMEHT, IPOBOJUMBINH B 1Be (a3bl: TeCT Ha
YCTQHOBJIICHHE  TPAaHHUIl  WCCICAOBAaHMA ¥  OKOHYATECIBbHBIH  TECT.
ITpn HE06XOAMMOCTH JOTIOITHUTENHEHO TPOBOIAT OTPAaHUIHTEIIBHBIA TECT;

3) 06paboTKa U OIICHKA MTOTYYCHHBIX PE3yIBTATOB.

1-i1 sman. Iloozomoseka Kk mecmuposanuio.

HeobOxoxumo coOpark chenyromylo HHQOpPMAalMI0 O BEIIECTBE:
pacTBOPUMOCTh B BOJAE, [aBJICHWUEC HACBHIIICHHOTO Iapa, XHWMHUYECKas
YCTOHYUBOCTb, KOHCTaHTBI JMCCOLMAINH, Ouopa3naraeMocTsb.
JlononHUTENbHBIE JaHHBIE, KOTOPbIE ClIeAYeT IPUHUMATh BO BHUMAHUE MIPH
IJIaHUPOBAHUUN OKCIICPUMEHTA nu HUHTEpIIpETAllN TOJTYUYCHHBIX
PE3yNbTaTOB: CTPYKTypHast (opMyia, CTENeHb YHCTOTHI, TPOUCXOXKICHUE U
MPOLIEHTHOE COJIePXKAHUE 3HAUNMBIX IIPUMECei, TPUCYTCTBUE JOOABOK U X
KOJIMYECTBO, KOI(QPHUIIUECHT pacIpeaeIeH s N-OKTaHoJI/BOIa.

Ha ocHoBanum ananmu3a coOpaHHOM HH(pOpMaIMu pa3padaThiBacTCs
cxema uccienoBanus. OHa BKIIIOYAET:

* BEIOOP TECT-CHCTEMBI (CTATUYECKOH, MOITyCTaTHYeCKOH, IPOTOYHON) B
3aBUCHMOCTH OT CTOHKOCTH BEIECTBA;

A BI)I60p BCIIOMOTaTCJIbHBIX BCHICCTB IJI1 TCCTHPOBAHUA BEHICCTB C
HHU3KOH BOJOPAcTBOPHMOCTHIO: OPTaHWYECKUH PacTBOPUTEND, 3MYJIBraTop
WIN JIUCTIEPCAHT; JOIYCKAeTCS HCIIONb30BaHHE METONa YJIbTPa3BYKOBOM
Jmcriepcun. PekoMmeHayeMble OpraHMYecKHe PAacTBOPUTENH: TPUAITUIICH-
[JIMKOJIb, TUMETHA(GOPMaMHU/I, ITAHOII, Al[ETOH;

* BEIOOp Hanbojiee COOTBETCTBYIOIIErO LEJIM HCCIIEJOBaHUS TeCT-
00BexTa (MpH HATMIUH HHGOOPMAITUH O YyBCTBUTEIHLHOCTH TOTO MIJIM WHOTO
BU/IA K OTJCJILHBIM KJIaCCaM BEIECTB).

KynpTuBUpOBaHNE TECT-KYIbTYp THPOBOISIT B COOTBETCTBHH C
TpeOOBaHUSIMH, H3JI0)KEHHBIMH B KOHKPETHBIX METOINKAX.

C MepuoOIUIHOCTHIO, ONPEACICHHOW KaKJO0W KOHKPETHOW METOIUKOH,
HO He pexe 1 pasa B 0Jroja TecT-KyJIbTYpPhI IPOBEPSIIOT Ha IPUTOJHOCTh K
OMOTECTUPOBAHUIO IIYTEM OLEHKH UYBCTBHTEIBHOCTH K 3TAJOHHOMY
(pedepencuomy) BemecTBy — aByxpomoBokuciaomy kamuio (K,Cr,0;).
TecT-00BbEKTHI JOJDKHBI pearupoBaTh Ha BO3/ICHCTBUE STAJIOHHOTO areHTa B
OTOBOPEHHOM METOJMKOH AMAIa30He.
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VY IOBIETBOPHUTENBHBIE  PE3YJbTAaThl, IONYYCHHBIE TIPH IIPOBEPKE
JIMara3oHa pearupoBaHusl TECT-OPTaHU3MOB HA MOJICNIBHBIN TOKCHKAHT, HE
o0ecrieunBaOT TapaHTHUHM aJeKBATHOI'O pEarupoBaHUs OPraHW3MOB Ha
JIpyrUe BEIIeCTBa M MX CMECH, OJHAKO PEryJISIPHO NMPOBOJMMAs IPOBEpKa
MIO3BOJISIET BBISIBUTH OLIMOKH NP MPHUIOTOBJIEHUN HCCIIEAYEMBIX CMeceil n
pacTBOpPOB, a TaKXkKe HapylleHHs, JOIyCcKaeMble B  Ipolecce
KyJIbTHBUPOBAHUS OPTaHU3MOB U YCIIOBUSX IPOBEACHHUS OIIBITOB.

Ecnu 9yBCTBUTENBHOCTD KyJIbTYPBI HE YAOBIETBOPSET yCTAHOBICHHBIM
TpeOOBaHMAM,  aHATU3UPYIOT  BO3MOXKHBIC  IPUYUHBI  CHIDKCHHSA
JyBCTBUTEIBHOCTH, MPOBOAAT COOTBETCTBYIOIIYIO KOPPEKTUPOBKY YCIOBHH
KyJIbTHBUPOBaHUSL. [Ipr HEOOXOANMOCTH KyIbTypY 3aMEHSIOT HOBOH.

B Teuenne 1 Mec 10 WM B NepuoJ MOCTAHOBKH JKCIIEPUMEHTAa y TECT-
00BEKTOB HE JIOJDKHO HaONIIOAaThCs IIPU3HAKOB CTpecca: BBICOKOH
CMEPTHOCTHU, aHOMAJIbHOTO NOBCICHU A JKMBOTHBIX.

Jns  uCKiIroueHus NepuoJa  aKkKIMMaTU3allMu  KYJbTYpbl — Iepen
OMOTECTHPOBaHMEM  pPEKOMEHIyeTcs, 4ToObl  BOjJa, B  KOTOpOW
KYJbTUBUPYETCSI TECT-OPTaHU3M, UMella CXOAHbINH cocTaB (pH, jKeCTKOCTH)
C HUCIOJBb3yeMOW B KadecTBe pa30aBisomieii ams Tecta. B mpoTHBHOM
cllyyae KyJIbTypy aJalTUPYIOT K TECTOBBIM YCJIOBHUSIM (TeMIIepaTypa, Boja
TOTO € COCTaBa, YTO M HCIOJb3yeMas B TecTe pa30aBiisiiomias BoJa) B
TeyeHue He MeHee 48 4.

OT16op 1po0 TOBEPXHOCTHBIX BOA  OCYIIECTBIAIOT  COTJIACHO
I'OCT 17.1.5.05-85 «O06uue TpeboBaHus K 0TOOPY NPOO MOBEPXHOCTHBIX U
MOPCKHX BOJ, JIbJla U aTMOC(HEPHBIX OCAJKOBY», CTOYHBIX BOJ — COTJIACHO
WucTpykimu no or6opy mpod A aHalu3a CTOYHBIX W TOBEPXHOCTHBIX
BOJ, yTBepkIcHHOW ['ockomureTroM PecnyOmukn bemapyck mo skomoruu
16 ¢eBpans 1994 r.

Jns orbGopa m XpaHeHHs IpoO HCIONB3YIOT CTEKISHHYIO IIOCYLy,
KOTOPYIO 3amojHIIOT MOA NMpOOKYy W IJIOTHO 3akpbiBaioT. OOBEM MpoObI
BOJIBI ISl OIIPEAEJICHUs] OCTPOH TOKCHMYHOCTH JOJDKEH OBITH B J1Ba pasa
Oonprie TpeOyemoro [uUisi XpaHeHus aybnukata mnpoObl 70 KOHIA
tectupoBanust. [IpoObl, oToOpaHHbIE Ui OMOTECTUPOBAHUS, HE MOJJIEKAT
KOHCEPBUPOBAHHIO XMMHUUECKUMH BEIIECTBAMH U 3aMOPaKUBAHUIO.

buorectupoBanue npod Boabl IPOBOJAT HE MO3/HEe 6 4 mocie oTdopa,
a TP OTCYTCTBHU TaKOM BO3MOXXHOCTH [JOIYCKaeTcsi OMOTECTHPOBaHME
npo0 BOJBI, KOTOpPBIE XPAHWINCh B TEMHOTE B JOBEPXY HAIlOJIHEHHON
IUTOTHO 3aKpBITOM Tocy e npu Temueparype (4 + 2) °C e Gonee 72 u.

ITepen OnoTecTUpoBaHKEM MPOOBI BOJIBI IIEPEMEIINBAIOT M (QUIIBTPYIOT
yepes  ¢umpTpoBasbHY0  Oymary. Ecimm  Toro  Tpebyer  mens
OGuorecTupoBaHus, NPOOBI BOABI HE (QDUIIBTPYIOT.
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IIpuzomoenenue pacmeopos mecmupyemblx XUMU4eckux Gewjecms, ux
cmeceltl, NPUPOOHBIX U CINOYHBIX 800 3A0AHHBIX KOHYEHMPAYUL.

Jlist  BBINOJTHEHUS OMOTECTHPOBAHUS TOTOBAT cepuio (He MeHee 5)
pacTBOPOB, COJEPXKAIIMX MCCIEAYEMOe BEIIECTBO (CMeCh BEIIECTB) B
pa3sHBIX KOHIICHTpalUsAX, WIH cepuo (He MeHeeS) pa3z0aBieHHA
TECTUPYEMOH MPOOKI BOJIBI (CTOYHOM, IPUPOTHOH).

BeiOpaHHBIE TECTOBBIE KOHILEHTPAIMM CTOYHBIX, HPHUPOJHBIX BOT,
BBITSDKEK TOTOBSITCS Pa3BEICHUEM HCXOJTHBIX CTOYHBIX, MPUPOIHBIX BO[I,
BBITSDKEK /10 TpeOyeMol KOHIIEHTPAKH 110 OTHOIIECHHIO K HCXOIHOH.

BriOpaHHbIe TECTOBbIE KOHLEHTPAlMM XUMHUYECKOI0 BELIeCTBa (cMecu
BEIIECTB) TOTOBATCA Pa3BEACHHEM HCXOJHOTO (MaTOYHOTO) pacTBOpa
TECTHUPYEMOT0 BellleCTBa (CMecH BemecTB). Eciam TecTHpyroTcs BBICOKHE
KOHIICHTPALMH, BEIIECTBO MOXKET OBITh PACTBOPEHO B pa3z0aBisIoNIei Bosie
HETIOCPEICTBEHHO.

XUMHYECKHE COCOMHEHWS JOJDKHBI TECTHPOBATBCS IO MpeAesa
pacTBOPUMOCTH B Boze. J[i1s BemecTB, IMEIONINX HU3KYIO PaCTBOPUMOCTD B
BOJIE, IOITYCTHMO HMCHOJIB30BaTh U1l TECTUPOBAHMS HACHIIECHHBINH PacTBOD,
4yT00BI ObUIA JOCTUTHYTa MaKCHUMaJIbHO BO3MOXKHAsl KOHIIEHTpauus. BaxkHo
4yToOBl 3Ta KOHIEHTpAlMs HE Hapyllaja TeCT-CUCTEMY HWHBIM 00pa3om
(mampumep,  obOpa3oBaHMEe  IUIEHKM Ha  TOBEPXHOCTH  pacTBopa
MIPEJOTBPAIIAET HACKIIICHUE BOJIBI KUCIOPOIOM).

Ecnu wmcrone3yercss BCIIOMOTaTelIbHOE BEILIECTBO, BCE TECTUPYEMBIE
pacTBOPHI JOJDKHBI COJIEPKaTh €ro B PaBHBIX KoyMuecTBaX. KoHIeHTpauu
JITAaHHBIX BEIIECTB JOJDKHBI OBITh MUHMMAJIBHBIMH, HO B JIIOOOM cilydae He
npesbimath 100 Ml“/,I[Ma.

OO0s3aTenieH KOHTPOJIb KOHIIGHTPAIlMM BEIIECTB M HMX CMECEeH mocie
MPUTOTOBJICHNS! TECTUPYEMBIX PAaCTBOPOB. Ecim 3TO HEBO3MOXKHO — HC-
MOJIBb3YIOT HOMHHAIBHBIE KOHIIEHTPALUH.

B pomnosmHeHume K cepuM  pa3BENEHMHM TECTUPYEMOIO BELIECTBA
oOs3aTenbHa NapajulenbHasi MOCTaHOBKAa KOHTPOJs (pasbamistomas Boja
06e3 BemectBa). FEcim B Xome  OKCIIEPUMEHTAa  IIPUMEHSIIOTCS
BCIIOMOTaTeIbHbIE BELIECTBA, HEOOXOMWUM JOMOJHHUTENBHBIN KOHTPOJIb
(pasbaBisiromiasl  Bojia, CoJepKallash pacTBOPUTENIh B MaKCHMAaJbHO
HCTOJIb3YEMOM KOHLIEHTPAIIUN).

B  kagectBe  pasbaBistomied  BOABI  MOXET  HCIOJNB30BaThCS
OyTuimpoBaHHas THTHbEBAas, BOJONPOBOAHAS  (IEXJIOPHPOBaHHAs U
HACBIIICHHAs KUCJIOPOIOM IIyTeM OTCTauBaHHs B T€UeHHE HE MeHee 3 CcyT)
MO0 BOCCTAHOBJIICHHas Bojaa (ToToBAT B cooTBeTcTBHHM ¢ MCO 6341.
PexoMeHnyeMbpIMH TapaMeTpaMu KadecTBa BOJbI, HCIIOJBb3YeMO B 3THX
Lensx, SBIATCa: kectkocth (mo CaCOi;) — He Gomee 180 MF/,I[MS,
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XHMIYECKast TOTPEOHOCT B KHCIOPOLE — He Goiee 5 Mr/am°, colepkaHue
B3BEMIEHHBIX YACTHUII — He 6oee 20 MI/M°, 0CTATOYHOrO XIIopa — He Gonee
3 MKr/M, 06mmx GochopopraHMYecKiX MECTHIMIOB — He Gonee 50 Hr/am®,
OPTaHHYECKOro XJIopa — He 6omee 25 Hr/M°, OPraHHYECKMX BELICCTB B
mepecyere Ha yriieposa — He Oornee 2 Mr/am>.

PacTtBOpHI TECTOBBIX KOHIICHTpAIU# JTOJKHBI TOTOBHUTBCS
HEMOCPEJCTBEHHO TIepell BHECEHHEM TECT-OPraHU3MOB. OKCIEPHUMEHT
JIOJDKEH HadaThCsl He Tmo3mHee dYeM 4depe3 30 MHH C  MOMEHTa
MIPUTOTOBJICHHS PACTBOPOB.

PekoMmeHIyeTCsl KOHTPOJIb KOHIICHTPALUU TECTUPYEMBIX BEUICCTB U UX
cMecell B Havajie M KOHIIE TecTa JCHCTBYIOIIMMH METOIAMH OIPEICICHUS
CONEpXKaHWS XUMHYCCKHMX BEHIECTB B BOAE (TUTPUMETPHUCCKUIA,
ra3zoxpomarorpapuyeckuii u 1p.).

2-11 sman. Ilpoeedenue Ixcnepumenma.

B xome »skcmepuMeHTa TeCT-OOBEKTHI B TEUYEHHE ONPEAETICHHOTO
METONMKONH  IPOMEKYTKAa  BPEMEHU  IIOABEPralOTCs  BO3JCHUCTBHUIO
pPacTBOpPEHHOTO B BOJE BelIecTBAa (CMECH BEIIECTB, BOJ, BEITSDKEK W3
00BEKTOB OKpYIKaroIIei cpe/ibl) B AUana30He KOHICHTPAIIHHA.

IToBTOpHOCTE B OMBITE U KOHTPOJIE TPeXKpaTHas (B OPUEHTHUPOBOYHOM
IKCIIEPUMEHTE JOMYCKAETCs OJTHO- WM JBYKpATHAs).

Temmneparypa ompenenseTcss METOOUKON, HO JUIA KakKJOTO OTAEIBHOTO
TECTa JIOJDKHA OBITH TOCTOSHHOM B mpenenax =1 °C.

B xonTtpoie u TecToBbIX pacTBopax pH 10JKeH U3MeEpATHCA B Hadaue U
KOHIIe TecTa. TecT MOJDKEeH BHINMONHATHCS 0e3 xoppektupoBku pH. Ecmu
€CTh  [IOKa3aTeJbCTBA  3aMETHBIX U3MeHeHud pH, pexomeHnnyercs
[IOBTOPEHHUE TecTa Mocie Koppekuuu. J[ig 3TUX 1ened npeanodTUuTesIbHO
ucnonb3oBath 0,1 H. pactBoper HCl u NaOH. Koppekruposka pH momxHa
OBITH TIpOBEICHA TaKUM 00pa3oM, YTOOBI KOHIICHTpPAIUs TECTHPYEMOTO
BEIIIECTBA B MCXOJHOM PAaCcTBOpE 3HAYMTEIHHO HE MeHsIack. Eciau nanHas
mpoIleIypa BhI3BaJIa XUMUYECKHAE PEAKIIMU WIH OCAKICHUE TECTHPYEMOTO
BEIIIECTBA, 3TO JIOJDKHO OBITH OTPaKEHO B pe3yNbTaTaX TECTa.

CBeTOBOH MEpHOJ: PEKOMEHAYETCsS NPOBOAUTH TECT C UYepeJOBaHHEM
IUKIOB cBeTa W TeMHOTH — 16:8 4 mubo 12:1249 ¢ 15-30-MuHYTHBIM
MEPEXOTHBIM TIEPHUOIOM.

Ilo oxoH4WaHMM HSKCHIEpPHMEHTa B KaXIAOM COCyle ompenensioT pH,
COJIEpXKaHNE TECTHPYEMOTO BEIIECTBA, a TAK)Ke KOHIIEHTPAIHIO PACTBOPEH-
HOTO KHCJIOPOJa B OSKCIICPHUMEHTAIBHBIX COCYIaX, COOTBETCTBYIOIIHX
caMOil HH3KOH KOHIeHTpauuu, BbibiBaroied 100%-Hblil TOKCHYECKHI
s dext (mpu HeOOXOAUMOCTH JIJISl ATOTO COSIUHSIOT COACPKUMOE COCYIOB,
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COOTBETCTBYIOIIMX TaKOW KOHIGHTPALMH, B OIHH COCYA, coOmronas
HEO0OXOIUMBbIE TpPEOOBAHHUA TPEJOCTOPOKHOCTH, UYTOOBI HE H3MEHHTH
KOHIIEHTPALUI0 PACTBOPEHHOTO KUCIOPOAA).

OpueHmuposouHblli mecm HA YCMAHOGLEHUE 2SPAHUY UCCLEO08AHUS.
(1-i2 sman 6uomecmuposanus). TIpOBOOUTCS C LENIbIO YCTAHOBICHUS
JMana3oHa KOHIEHTpaluil /Uis OKOHYaTeJIbHOro TecTupoBaHus. [Ipu sTom
TECT-00BEKTHl SKCIHOHUPYIOT KOHLIEHTPALMSIMHU B IIUPOKOM JHana3oHe,
Hampumep ¢ pasHuuei B nopsaok 1, 10, 100 Mr/v°. DKCHIO3HIHS MOYXKET
OBITh YKOpOUCHA, €CJIM JAaHHBIC MOJYYCHBI 3a 0O0Jiee KOPOTKHU MEPUOJT
BpPEMCHHU.

OxonuamenvHulll mecm (2-il sman 6uomecmuposanisy). 3akiodacTcs B
SKCIOHMUPOBAaHUH TECT-OOBEKTOB IIATBI0 W 0Oojee KOHIEHTPAalWsSIMH B
YCTaHOBIICHHOM IHMAaNa30He PEearnpoBaHUs TeCT-00BEKTa Ha TECTHPYEMBIH
cyOcTpaT, BBHIODAaHHOM B TE€OMETPHYECKOW IIPOTPECCHH C OTHOIICHHEM
MeXIy HUMHA OT 1,5 mo 2 (mampumep, 2, 4, 8, 16, 32 u 64 MF/,Z[Ms). ens —
HAa OCHOBaHWH IONyYCHHBIX IAHHBIX IMOCTPOUTH KPUBYIO 3aBHCHMOCTH
«KOHIIEHTpalsl — OTBeT» M ycTaHoBUTH 3HaueHust D(J)K50, D(JDK16 u
O(JDK84, a rtaxke OI(JI)KO (mamboipmias W3 NPOTECTUPOBAHHBIX
KOHLICHTpALMi, He BhI3BaBIIas rHOeib (3G QEKT) 3a Nepuos HKCIIO3ULNH) U
O(JI)K100 (nammenblIass W3 MPOTECTUPOBAHHBIX KOHLEHTPALMH, BBI3BAB-
rast ummoommu3anuio 100 % 3a nepuo 1 3KCIO3UIIHH).

I[Ipu TecTHpOBaHWM CTOYHBIX BOJ TECT-OOBEKTHI HKCHOHUPYIOT
CTOYHBIMH BOZaMH B KoHIeHTpammax 100; 50; 25; 12.5; 6,25; 3,12;
1,5; 0,78 % ot ucxonnoit koHIEeHTpau. Ecnu npenBapuTebHO U3BECTHO,
YTO CTOYHBIC BOABI OOJANAIOT THUIMEPTOKCHIHOCTHIO, KOHIICHTPAUN
camxkarot 10 10; 3; 0,3; 0,1 %.

Koumponvnoui  (ocpanuuumenvusiti) mecm. BvImomHSAOT, ecnH
noimydenHoe 3HaueHue O(J)KS50 mpu TecTHpOBaHMHM XUMHYECKOTO
BemiectBa uiu cMmecu Beime 100 MF/I[MS. IIpu 5TOM TECT-OOBEKTHI
OKCIIOHUPYIOT BEIIECTBOM B KOHIEHTparmy 100 Mr/ivM° B TedeHHe MoIHOro
Meproaa 3KCIO3UINH, YTOOBI Mmokazath, 4To D(J)KS50 BeImE 100 Mr/z[M3.
Eciu xonuentpanus BemectBa 100 mr/im® B BOJE HE MOXeT ObITh
JIOCTUTHYTA, OTPAHWYHUTEIBHBIA TECT JMJODKeH OBITh BBINOJHEH Ha
KOHIICHTPAIllUW,  OJKBUBAJICHTHOH  pACTBOPHMMOCTM  BeliecTBa  (Wid
MaKCHMAaJIbHONH KOHIIEHTpAINH, 00pa3ylomel YCTOHYHBYIO AWCIEPCHIO) B
UCIIONIb3yEMOM TECTOBOM CyOcTpaTe.

PesynpTaThl MCHBITAHUN MOTYT CUHTATHCS JTOCTOBEPHBIMH, €CIH OBIIH
COOJFOZICHBI CIIEAYIOIINE KPUTSPUH KauecTBa:

*B TEUEHHE TeCcTa KOHLEHTpalMs TECTUPYEMOro BEIIEeCTBAa JOJIKHA
noanepkuBatbes B mpenenax 80 % oT ucxomHou. s BemiecTB, KOTOpbIE
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JIETKO PAacTBOPSAIOTCS B KOHTPOJLHOW cpene, oOpasys yCTOHYMBBIE
pacTBOpHI, 3a MCXONHYIO KOHIEHTPAIIMIO MOXET OBITh IPHHSTA
JKBUBAJICHTHAs HOMHHAJIbHas KOHUEHTpauus. Jlis BemecTB, KOTOphIC
IUIOXO PacTBOPUMBI B KOHTPOJIBHOM cpeje, CHOCOOHBI 00pa3oBHIBATH
YCTOHYMBBIE DMYJIbCHM W CYCIIEH3MHM JIMOO HEYCTOMYMBBI B BOJHBIX
pacTBOpax, 3a HCXOJHYIO KOHIEHTPALUIO JOJDKHA  INPHUHUMATHCS
KOHLICHTpALMsl, I3MEPEHHAasl B Hauaje TeCTa HEeMOCPEICTBEHHO B PAacTBOpE
(ecm 3TO TEXHWYECKH HEBO3MOXKHO, TO M3MEpPEHHAs B BOJSHOM CTOJIOE).
KoHIeHTpanuio ciienyeT onpenensiTh Mociie YCTAaHOBICHHUS paBHOBECHS, HO
JI0 BHECEHHUS TECT-OPTaHU3MOB.

* ToOKCHIeCcKui 3¢ ekt B KOHTpoIe He mpeBbimaet 10 %;

* 3HaueHne pH BapeupyeTcs He Oonee yem Ha 1 en.;

* COlep)KaHME PACTBOPEHHOI'O KHUCJIOpPOAA, PACCUNTAHHOE B KOHIIE
JKCIIEPUMEHTA, — HEe HIXKE 2 MF/)ZLM3.

3-1i1 sman. O6padomka u OUeHKa NOAYYEHHBIX PE3YAbMAmos.

Crnioco0 00pabOTKM M OLIEHKH pe3yJbTaTOB OMOTECTUPOBAHUSI OCHOBAH
Ha CTaHJapT-HBIX M ULIMPOKO HCIOJB3YEMBIX B OTEUECTBEHHOW U
MEXAYHApOJHOHW  IPakTHKE METoJax  CTAaTUCTHUECKOH  00paboTku
IKCIIEPUMEHTAIBHBIX JaHHBIX.

BEIBOJ 0 HAIMYUK WM OTCYTCTBUHM OCTPOH TOKCHYHOCTH IPOOBI BOIHI,
BeIeCTBa (CMECH BEIIECTB) METAI0T Ha OCHOBAHWH BEUYHMH A (JII1 BOJO-
pocueit) wmm P (mms  peI0), anropmTM MX pacueTa OmNHCaH B
COOTBETCTBYIOIIUX pa3feax KaKI0W METOIUKH:

e ecm BenmuuHa A (P) <10 % - tectmpyemass mpoba He OKa3bIBacT
OCTPOro TOKCHYECKOTro aeiicTBus (Oe3BpeHast KpaTHOCTh Pa30aBIeHus);

empu A (P)>50 % cunraercs, 4to aHaNM3upyemasi npoda MposBisieT
OCTpPYIO TOKCHYHOCTb.

Ecnu npoGa nposiBiIsieT OCTPY0 TOKCUYHOCTh, TO JUIsl KOJMYECTBEHHON
OIICHKH YCTaHABJIHMBAIOT ¢¢ cpeanee 3¢ ¢eKTUBHOE (JieTalbHOE) pa3daBie-
HHEe 3a 72/96 1 OwmotectupoBanusa (D(J)KP50). i koxmdecTBeHHOH
OLCHKM TOKCHYHOCTH BeIleCTBA (CMECH BELIECTB) YCTaHABIIHMBAIOT
MeanaHHyl0 d((eKTUBHYIO (JeTalbHYI0) KOHIEHTPAIMIO 3a IOJHBIN
nepuon skcrnosurmn (I(JHKS50-96 mwmm DK50-72) m ee moBepuTEeNbHBIN
uaTepBal (p = 0,05), a taxke D(J)K16 u D(JI)K84.

3urauyenns D(JI)KO (Hanbopimas U3 MPOTECTUPOBAHHBIX KOHIICHTPALIUH,
He BbI3BaBIas ¢dekr (rudens) uepes 72/96 1) u (J)K100 (HaumenbIas
13 IPOTECTUPOBAHHBIX KOHIEHTpAIMH, BbI3BaBmIas a3 dekr (rudens) 100 %
yepe3 72/96 4)  OnpeAeNsiOT  HEMOCPEACTBEHHO W3  PE3yJIbTaToOB
JKCIIEPUMEHTA.
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Pexomennyercss ycranoButh O(J)K50 (D(JI)KP50), B(JDKI6 wu
D(JI)K84 mnst kaka0ro u3 nepuoaoB HaOmoaeHus — 24, 48, 72 u 96 u.

Ecnu skcnepyMEHTaIbHO HE YAAJIOCh IOJNYYHTh TOYHBIE 3HAUCHUS
DUJDKS0 (3(DKP50), D(JHK16 n D(JI)K84, To nist moiaydeHHs AaHHBIX
3HaueHUH ©Oe3 BBINOJHEHHS JONOJHHUTENIBHBIX OKCIIEPUMEHTOB HX
onpenensitor rpagudyeckum crocoboM. Takxke MOKeT OBITH HCIOJIB30BaH
MeTo npoduT-aHanu3a no Jiurudunny — Buikokcony.

Pesynbrar TOKCHKOJIOTHYECKOTO aHanm3a B JIOKYMEHTaXx,
MIPEeIyCMATPUBAIOIINX €0 HCIIOIB30BaHNE, IPEIICTABIIOT B BHIIE

DK50 + Syt

rae Sy — omuoKa;

t — kputepuii CTeIofieHTA.

3rauenns D(J)KX momKkHBI OBITH BRIpa)KEHBI B MPOIEHTAX JIMOO B Ky-
Ondyecknmx  caHTHMeTpax  (KyOWYeckux  JemmMeTrpax) B CiIydae
HCTIONB30BaHUS CTOYHBIX BOJ; B MIUDIUTpaMMaX Ha KyOWYecKui JenuMeTp
B CITydae TeCTHPOBAHUS XUMIUECKUX BEIICCTB.

WnaTepnperanns TONXYYEHHBIX TOKCHKOMETPHYECKHX TaHHBIX IS
BEIIECTB U CMecel MOJDKHA MPOM3BOIUTECS B COOTBETCTBHH C KPUTCPHSIMH,
npuBeneHHBIMH B COTrjlacoBaHHON Ha TJ00aJIbHOM YpOBHE CHCTEME
KiaccuduKauy 1 MapKUpoBKH XuMHu4eckux Bemects (naiee — CI'C).

Konrpoinb BOCITPOM3BOIMMOCTH pe3yJbpTaToB OTIpe/IeNIeHUS
TOKCUYHOCTH MPOBOJAT B 00beMe 5 % OT KOJIMYEeCTBa TEKYIMX U3MEPEHUH
MO pe3ysbTaTaM JIByX OIpPEAETCHUH TOKCHYHOCTH aHAJIM3UPYEeMON HpOObI
BOJIBI, PacTBOpa BeLIeCTBAa (CMECH BELIECTB), MOIYYCHHBIX B YCIIOBHIX
BocrponsBoanmoct (D(J)KP1, D(J)KP2 mmu D(JI)K1, D(JI)K2).

Pemenne 00 yHOBIETBOPUTEIHHOCTH BOCIIPOU3BOAMMOCTH OIIpEIIeITe-
HUI IPHHAMACTCS TIPU YCIIOBUH

2|3(DK, - 3K,

S 1100% < 1.
(DK, + (K,
rae I[ — HOpMAaTuB OINCPATUBHOI'O0 KOHTPOJIA BOCIHPOU3ZBOAUMOCTHU
(ero 3HA4YCHUC ONPECACICHO I Ka)K,HOﬁ OTACJIIBHO B3STOH

METOJTUKH).
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10.3. MeToauka GHOTECTHPOBAHUS
C HCMOJIb30BaHNEM TeCT-KyJJIbTYpPhI pbi6 rynnu (Poecilia reticulata)

ITpunyun memoouku. Metoarka OMOTECTUPOBAHUS C UCIOJIb30BaHUEM
TecT-KynpTypel  pei6  rymmu  (Poecilia  reticulate) ocmoBama Ha
YCTaHOBJICHUW pa3NIM4usl MEXIy KOJMYECTBOM IOrHMOmuX pbeid B
aHaJIM3MpyeMoi mpoOe (OmbIT) M KYJbTYpaJIbHOH cpene (KOHTPOJIb).
Kpurepuem octpoii TokcnmuHOCTH siBisgeTcs rudens 50 % peid n Oonee B
OMBITC IO CPABHCHHIO C KOHTpojieM 3a 96 9 OHOTECTUPOBAHUS MpPU
YCJIOBHH, YTO B KOHTPOJILHOM dKCIIepUMeHTe rubenb He npesbiiaeT 10 %.

Jii  KONWYEeCTBEHHOH  OIIGHKM TOKCHYHOCTH TPOOBI  pacTBOpa
YCTaHABIMBAIOT MEJANAHHYIO JIETAJIbHYIO KOHIEHTpaLHio 3a 96 u (JIK50-96).

JomnonautensHo K Poecilia reticulata 6e3 U3MeHEHHH METOAMKH MOKHO
HCIONb30BaTh cieAyromue Buabl pbi0: Brachydanio rerio (Teleostei,
Cyprinidae), Lepomis macrochirus (Teleostei, Centrarchiae), Oryzias
latipes (Teleostei, Poeciliidae), Pimephales promelas (Teleostei,
Cyprinidae). Meroq MokeT OBITh HCIONB30BAaH Ui JAPYTHX BHJIOB
MIPECHOBOJHBIX, MOPCKUX HIIA COJICHOBOJHBIX PBIO C COOTBETCTBYIOIIMMH
W3MEHEHMsIMM,  HampuMmep, KadecTBa  pasz0aBisiolel  BOABI W
TEMIIEPaTYPHBIX YCJIOBHI UCIIBITAHNUSI.

Tecr-00bekT: KyabpTypa rynmnu (Poecilia reticulate) Peters B Bo3pacte He
crapiie 2 ¢yt (ot 24 10 48 u).

Ipoyeodypa dbuomecmupoganus. TecTUpOBaHUE MIPOBOJAT B CTEKIITHHBIX
EeMKOCTSIX. B Ka)IIbIif U3 OMBITHBIX B KOHTPOJBHBIX COCYIOB TIOMEIIAIOT IO
10 (mpu OpHUEHTHPOBOYHOM TECTE IOMyCKaeTcs 6) 3K3EMIUIIPOB TN B
Bo3pacte oT 24 110 48 4. [IoTHOCTH MOCAAKH T'YTITH T0JDKHA OBITH HE Oosee
10 5k3. peiO Ha 5 ,ZlMa. JKuBoTHBIX BHOCAT He mo3gHee 30 MHUH ¢ MOMEHTA
MIPUTOTOBJICHUS Pa3BEICHIM.

[ToBTOpPHOCTB B OIIBITE U KOHTPOJIE TPEXKPATHAS.

3a 1 cyT 1 BO BpeMsi OMOTECTHPOBAHHUS PHIO HE KOPMSIT.

Temneparypa aHamu3upyeMod TpoOBI [OJDKHA TIOANCPKHUBATHCS B
nuanasone ot 21 no 25 °C.

[IponomKNTEeTFHOCT OHOTECTUPOBAHUSA: 96 .

VY4er pe3ynbTaToB dKCIepuMeHTa: uepe3 2 u 4 4, a Takxke uepes 24, 48 u
96y mocie Havyana TeCTHPOBaHMS. [lOrMOIIMX MaJbKOB YAAIAIOT W3
COCY/IOB TIOCJIC PETHCTPAINH HAOIIOACHUI.

[ormOmmMu cyuTalOT OCO0ei, KOTOpBIE HE TIOAAI0T IPUIHAKOB
JBWDKCHUSI WM JIBIXaHUs TIPM TNPUKOCHOBEHHWM K HHM CTEKJSIHHOW
NaJI0YKOM.
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Cmamucmuueckas obpabomxa oanuvix. Ha OCHOBaHWH pe3ybTaTOB
TpeX MapaJUIeIbHBIX OMpPEICIICHHI KOIMYECTBA KHUBBIX PHIO B KOHTPOJC W
OTIBITE HAXOIAT cpenHee apupmerndeckoe mo popmyre

|
. Zxk(on}."
X kion) = ’ﬂfi .

X ktony pE3yabTaT i-r0 MoACYeTa KOIMYECTBA JKUBHIX pHIO B

KOHTpoOJIe (OTBITE);
| — gmcIio mapauIenbHBIX ONpEeIeHHH KOJINYECTBa )KUBBIX PHIO B
KoHTpoJe (ombite), | = 3;
i — HOMep TIo/IcueTa KOJMIECTBA XKUBBIX PHIO B KOHTPOJIE (OITBITE).
PaccunThIBaIOT KOJMYECTBO MOTMOUIMX PHIO B OIBITE [0 OTHOIICHHIO K
KOHTpOJIIO (B %) 0 hpopmyite

rac

_ ?.‘( - ?Dn
X«

A -100.

Ecnu Benmuumna A cocraBmser 50 % wu  Oojee, CUYMTAIOT, YTO
aHaJM3upyeMas pooa MPOSBIISET OCTPYIO JIETABHYIO TOKCHYHOCTb.

J1Jist KOJTMYECTBEHHOW OIIEHKH TOKCMYHOCTH PacTBOpa BelllecTBa (cMecH
BemecTB) ycraHaBimmBaioT JIKS0 BemectBa (cmecu BemiecTB) 3a 96 4
ouorectupoBanus (JIK50-96) u ee mosepurenbhbiii uutepsan (p =0,05),
a Taroke JIK16 u JIK84.

HopmaTB oOmepaTHBHOTO KOHTPOJS BOCIPOWU3BOJAUMOCTH METOIHKH
cocranisiet 52 %.

10.4. MeToauka MNPUIroTOBJICHUS BOCCTAHOBJIEHHOM BO/bI

BoccTraHoBIeHHYIO BOAY TOTOBAT B COOTBETCTBHHM C TPEOOBaHHSIMH,
nznoxeHHsMA B ICO 6341 (Hrmxe mpuUBeIcH OUH U3 BapHAHTOB).

BoccranoBneHHYIO BOIY MONYYarOT W3 YETHIPEX MCXOIHBIX PACTBOPOB:
XJIIOPUCTOTO KaJblWs, CyiabpaTa MarHus, OWKapOOHaTa HATpHUI W
XJIOPUCTOTO KalWs, MOJIYYCHHBIX HAa OCHOBE AWCTHIUITMPOBAHHOW WA
JICHOHU3UPOBAHHOW BOIBI. Bce peakTHBBI MOJDKHBI OBITH aHAIUTHYECKOW
CTENEHU YUCTOTHI.

1. PacTBOp XJIOPHCTOTO KajbIMsl TOMy4YaloT pacTBopeHuem 11,76T
z[HngpaTa xnopuctoro kansims (CaCl, - 2H,0) B Boje ¢ noBeeHHEM 0
1 am°.

160



2.PactBop cynbbara MarHbs [OAy4arOT pacTtBopeHueM 4,93 1
renTarujpara cyinsgara maraus (MgSO, - 7H,0) B Boxe ¢ noBeneHueM 1o
1

3. PactBop OwmkapOoHara HaTpusl IIOJy4alOT pacTBOpeHueM 2,591
6ukapbonara Hatpusi (NaHCOj3) B Boze ¢ moBeeHneM 10 1 av°.

4. PacTBOp XJIOPHCTOTO KaJlUsl MOJy4aloT pactBopenuem 0,23 T
xyopucrtoro kanus (KCI) B Boge ¢ noBeneHuem o 1 oM.

CMEIMBaIOT 10 25 MJT KaXXJI0TO M3 YEThIPEX PacTBOPOB U JOBOAST 00-
Ui 00beM JTUCTUIUITMPOBAHHON WIIM TEMOHU3UPOBAHHOW BOMOH 10 1 z(M3.
[MpuroroBneHHast TakuM 00pa3oM BOCCTAHOBJIEHHAs BOAa OTCTaMBaCTCs
12 4, HachImaeTcs KUCIOPOJOM A0 PAaBHOBECHOTO COCTOSIHHSI C OKPYXKaro-
el cpefoil 1 He HyXJaeTcs B nanbHeiIei aspamun. Cymma nonos Ca n
Mg B 5TOM pacTBOpe COCTAaBISIET 2,5 MMOJB/IM’, COOTHOLICHHE HOHOB
CaMg- 4:1 u NaK- 10:1, obmas menounocts — 0,8 Mmoms/am’;
pH monmy4yenHo# Bomel momkeH ObITh B mpexpenax 7,8 £0,2. Ilpu HeoO-
XO/IMMOCTH BO3MO>KHa KOpPPEKTHpOBKa pH pacTBOpOM rHIpoOKcHaa HAaTpHs
WK COJISTHOM KMCIIOTOM.

10.5. I'padmuyecknii cnocod ycTaHOBIEHUsI MeTHAHHOI Y (peKTHBHON
(J1eTaIbHOI) KOHIIEHTPALIMM TOKCMYECKOI0 BellecTBa (cMecH BellecTB)
U cpeaHero 3¢¢eKTUBHOIO (JIeTAJIHLHOI0) pa3doaBiieHus BOAbI

I'paduueckuii cnocod ompenenenust >pdexruBHbix (OKX) n nerans-
HbIX (JIKX) koHmenTpamwmii, B ToM uucie K50 (JIKS0), mpenmmonaraer
pacyer UX METO/IOM NPOOHT-aHANIM3a C MCIIOIb30BaHueM nporpammel Excel.
ITpu pacuete HEOOXOIMMO NPHUAEPKUBATELCS CIEIYIOLIErO alrOpUTMA.

1. Ha ocHOBaHMM TOJIy4EHHBIX B SKCIEPUMEHTE pe3yJIbTaTOB 3aIloj-
Hs10T rpader 1, 2 u 3 tabda. 10.1.

Ta6nuua 10.1. O6pa3zen wanku Ta6IMUbI /I 3aN0JJHEHUS Pe3yJIbTATOB YIKCIIEPUMEHTA

KonenTpaiiys BemiecTsa JlecaTuaHbii Toxcrraccxuit Toxcyraecumit
P 3 s¢pdexr (rudens, | sddekt (rudens,
(C), mr/mm°, mubo norapupm
KOHIIEHTPAaNUsi CTOYHBIX KOHIIEHTPalluX CHIDKCHIE CHIDKEHIC
P o D CKOPOCTH CKOPOCTH POCTa),
BOLL, % (g K 0
pocrta), % TIPOOUTEI
1 2 3 4

2. Vcnonb3yst tab:. 10.2 mist 3KCIIepUMEHTANIBHO YCTAHOBICHHON /10U

ru0eN JKUBOTHBIX (CHIDKCHHS POCTa KICTOK BOJOPOCICH), HAXOMAT
3HAYCHUS IPOOUTOB M 3aMONHSAIOT rpady 4.
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3. B mporpamme Excel crpost ToueuHslii rpaduk, rae mo ocu adbCIuce
OTKJIaJbIBAIOT JICCSATUYHBIE JOTapu(MBl KOHLEHTpAaLWi, a 10 OocHu
OpAMHAT — COOTBETCTBYIOIIMH UM 3P deKT B poOUTax.

4. [100aBnsAIOT JIMHEWHYIO JIMHUIO TpEeHJIa C BblAA4eld ypaBHEHUS
perpeccuu.

5. U3 ypaBHEHHs perpeccuy BBIYMCISIOT 3HAUEHHS X, COOTBETCTBYIOIIUE
y=3,72 (10 % sdpdexra) u y =5 (50 % s¢dexra).

VuureiBas, uro X = Ig K, morapudmMsl KOHIEHTpanuii MEPEBOIAT B
KOHILICHTPAllMM W IONy4YaloT WX 3HA4EHHs, CooTBeTcTByromme 10- u
50%-r0My 3ddexty — BKP10, S(JI)KP50, D(JI)K50. 3arem ompenensioT
noBepuTenbHbIi HHTepBa (p = 0,05).

Takum xe oOpa3om paccumurteiBaroT 3HaueHUss OK16 m DK84 (4 u
6 mpoOuTOB).

Tab6auna 10.2. Ofpa3en 3amoHeHUsI TAGIHIBI TEPEBOA MPOLEHTOB
B IpoduThl, % 3¢ dexra

IlepeBon

TPOLICHTOB 0 1 2 3 4 5 6 7 8 9

B IPOOHUTHI,

% s¢dexra
0 - 2,67 (295 |312 |325 335 |345 [352 |359 |3,66
10 3,72 |3,77 |3,82 |3,83 |3,92 [396 | 4,01 |4,05 |4,08 |4,12
20 4,16 |4,19 | 4,23 |426 | 4,29 |4,33 | 4,36 |4,39 |4,42 | 4,45
30 448 |450 | 4,53 | 456 | 459 |461 | 4,64 | 467 |4,69 |4,72
40 4,75 | 4,77 | 4,80 |4,82 | 4,85 |4,87 | 4,90 |492 |4,95 |4,97
50 5,00 |5,03 |505 |508 |510 |513 |515 |518 |5,20 |5,23
60 525 |528 |531 {533 |536 [539 | 54 |544 |547 |550
70 552 |555 |558 |561 |564 |567 |571 |574 |577 |581
80 584 |588 |592 |595 |599 |6,04 |608 |6,13 |6,18 | 6,23
90 6,28 634 |641 |648 |655 [664 |675 [688 |7,05 |7,33

Ecnu HakiIOH KpUBOW «KOHIIEHTPALMSI — OTBET» CIUIIKOM KPYTOW st
pacuera DK50 (JIK50), moctatoyHo rpaduyueckoro OMpEeesIeHUs dTOM
BeMuMHBL. Ecnm 1Be mociemoBaTenbHBIE KOHIIEHTPAIMH, BBIOpAaHHBIE B
reoMeTpuuecKoil mporpeccuu, naioT HyneBod n 100%-ublii >ddexr, tn
JIBE BEJIMYMHBI JIOCTATOYHBI JUIS OIPEAETICHHs] JHana3oHa, B KOTOPBIH
momagaet D(JI)K50.

1. Metoauka pacyera OmuOKH (Sy):

S =122

ENCYY,
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rue 26 = 3(J)K84 — D(JI)K16;
N — ofrmiee YnCIIO KUBOTHBIX, WCIOJIB30BAHHBIX JUIA HUCHBITAHUS J03,
3¢ ekt KOoTOphIXx NeKUT Mexny 16 % (4 mpobura) u 84 %
(6 mpoGuTOB).
2. OmpeziesieHNe JOBEPUTEIILHOTO HHTEPBAJIa.
Hosepurensusnii natepan I(JI)KS50 maxoaurcs B rpaHuIax

DUDKS50 + Sy,

rae Sy — omuoKa;
t — kpurepuit CthrofeHTa, paBHbIH 1,96.

10.6. OTyerHoCTH

OT4yer O MpPOBEJCHUH TECTa JOJDKEH, MO BO3MOXKHOCTH, BKIIIOYATh
nHpOpPMaNHnIo, MpUBeIeHHYIO B Tabm. 10.3.

Tab6auna 10.3. Madopmanus, KoTopasi 10:KHA BKIIOYATHCS
B OTYET O NPOBEIECHHH TECTA

Ne i/t JlanHbie

WHbpopmaiys 0 TECTOBBIX OPraHU3Max:

* HAyYHOE HAa3BaHKE, LITAMM, €r0 HCTOYHHK;

* METO/IMKA KYJILTUBUPOBAHUS, METO/] KOPMJICHUS (MCTOUHUK, BU]L,

1 KOJIMYCCTBO ITHINH, 9aCTOTa HI/ITB.HI/I}I);
* 100BIC IPpEeABAPUTECIIBHBIC MAHUITYJIAIUN CO IITAMMOM B IIEPUOL MMOATOTOBKH
K TECTUPOBAHUIO

2 Bce HeOﬁXOI{I/IMLIC JaHHBIC IJ14 HI[CHTI/I(bHKaL[HH Hp06 WA UcCiIeayemMoro

BEIECTBA
3.1. MeToasI IPHTOTOBICHUS IPOO:

* U CTOYHBIX BOJ] — CIIOCO0 M JUIMTEIBHOCTh XPaHEHHs P00, YCIOBHS, IPU
KOTOPBIX B CIIy4ac HEOOXOIUMOCTH OCYIIECTBIISCTCS OCBETIICHHE U
(unpTpanus npod U pa3MOpaKMBaHKE;

* U1l XUMHYECKUX BEIIECTB — METOJ IPUTOTOBICHUS OCHOBHBIX H

3 HCCIIE/yeMbIX PacTBOPOB.

3.2. Boxa, ucnonb3yemast Uisi pa3BeJCHUs: HCTOYHHK, BOYKHEHIIINE
XHMHYECKHe XapakTepucTHkH (pH, TeMnepaTypa, )ecTKOCTS).

3.3. IlepeucHb UCTIOIB30BABIINXCS KOHIICHTPALUH 1 T100ast JOCTynHAast
nH(pOpMany 0 CTAOMIBHOCTU KOHIIEHTPALlU TECTHPYEMBIX BEIIECTB B
TECTOBBIX PacTBOpax

Ilepedens 060pynoBaHHs, IPEMEHSIEMOTO ISl IPOBEICHHUS UCCIICIOBAHII
Vicnionp30BaBIIKECs METO/IBI XUMHYECKOTO aHAJIN3A, TTOTYYCHHBIC PE3yJIbTaThl
YcaoBus npoBeeHus: OHOTECTUPOBAHHS: CBETOBOH PEKHIM, KOHIICHTPALIHS
PACTBOPEHHOTO KUCIIOPO/ia, 3Ha4YeHHs pH 1 TeMmepartyp TeCTOBBIX pacTBOPOB
Pe3ysbTaThl TECTa C ATATOHHBIMU BEIECTBAMU, €CJIM OH MPOBOJMIICS
Pe3ynbTaThl KOHTPOIBLHOTO TECTA (€CIIN OH IIPOBOIMIICS)

(N o (0>
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Oxkonuanue tabm 10.3

Ne n/n JlanHbie

9.1. Tabauua, oTpaskarouas KyMyJISTUBHYI0 HIMMOOWIIU3ALINIO )KUBOTHBIX JUIS
Ka)KI0W KOHIIEHTPAIMY, KOHTPOJIb, KOHTPOJIb CO BCIIOMOTATEIbHBIMU

9 BEILECTBAMHU (€CIIM UCIIONb3YIOTCS) Ha KayKAbli U3 PEKOMEHyEMBIX IIEPHOJIOB
HaOmoneHus (24, 48, 96 )

9.2. KpuBas «koHeHTpauus — 3ppexr»

PesynbraT SKCIIEpUMEHTA B BUJIE:

* O(JDK50 (3(J1)KP50) st Kask10ro U3 peKOMEHIyeMbIX IepHOIO0B
HaOmoaeHNs (eClIM BO3MOXKHO) U JOBEPUTEbHBIA HHTEPBAI,

* O(JDK16 u D(JI)K84 mist kaxa0ro u3 peKOMEHIyeMbIX IIEPHOJIOB
HaOIrOIeHUs (€CIIM BO3MOXKHO);

* BKP10 115 Kaka0r0 U3 pEeKOMEHyeMBIX MEPHOI0B HAOIOACHNUS (€CIH
BO3MOJKHO) — JUISl CTOYHBIX U IIPUPOJHBIX BOJ;

ITo BO3MOXKHOCTH:

* HanOoJIbIIast M3 IPOTECTHPOBAHHBIX KoHIeHTparmii D(J1)KO, He BbI3BaBIIas
uMMoOuIM3anuu yepes 96 u;

* HaMEHbLIAs U3 NPOTECTUPOBaHHBIX KoHIeHTpauuid I(JI)K100, Bei3BaBIIas
nmmobwm3anuio 100 % depes 96 u.

CraTucTuyecKye MpoLeaypbl, UCIOIb30BABLIMECS IS ONPEAEICHNS 3HAYeHU N
TapaMeTpOB TOKCHYHOCTH

Bcesikoe aHOMallbHOE TIOBEICHUE )KUBOTHBIX B YCIOBUSX DKCIICPHMEHTA.

11 JIx06bIe OTKIIOHEHHSI OT MPOLEIYPHl TECTUPOBAHUS C YKA3aHHEM HX HPHUUH,
OIMCaHNe HAOMIOICHNH, HECBOMCTBEHHBIX OOBIYHOMY X0y 9KCIIEPHMEHTA,
MPEACTABJIAIOIIMX UHTEPEC PU MHTEPIPETALUH OJIYYEHHbIX PE3yJIbTaTOB

12 Pexomenparuu

10

10.7. KaTeropuu ocTpoii TokcuaHocTH coraacHo CI'C

CornacoBaHHasi Ha IJI00AbHOM YPOBHE CHCTeMa Kiaccudukanuum u
MmapkupoBkr xumudeckux BemecTs (CI'C) st BemecTB BKIIOYACT TPU
KaTerOpUU OCTPOH TOKCHYHOCTH. KpuTepuu IUisi OTHECEHUs BEUIECTBa K
OOHOM W3 Tpex KaTeropuid OCTPOH TOKCHYHOCTH OMNPEACISIOTCS
UCKIIIOYNTEIHHO HAa OCHOBE JAHHBIX Al ocTpol TokcmuHoct (D(JI)KS50)
(tabm. 10.4).

Tab6nuna 10.4. Kateropum 1151 BelecTB, ONACHBIX /IJIsl BOTHOM Cpeabl.
OcTpast TOKCHYHOCTH

Kateropus: OCTPASL 1
96 u JIK50 (st pei0) <1 mr/mm’ u (wmm)
48 u DK50 (qu1st pakooOpa3HBIX) <1 mr/am® u (1)

72 vnn 96 1 DK50 (u1s Bonopocnelt U Apyrux
BOJIHBIX PACTEHUI)

<1 mr/omm®

Kareropust 1 MoxkeT OBITH HOIpa3eneHa sl HCIONB30BAHMUSA B HEKOTOPBIX PEryIHUPYIOIIHX
CHCTEMaX, C TeM YTOOBI BKIIOUATh HYDKHUN quana3oH mpu JI(3)KS50 < 0,1 mr/am
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Oxkonuanue tabmn 10.4

Kareropusi: OCTPASL 2
96 1 JIK50 (mmst peIo) >1 — <10 mr/mm® u (vmm)
48 1 OK50 (a1 pakooOpa3HBIX) >1 — <10 mr/mm° u (vmm)

72 nmu 96 1 OK50 (a1 Bomopocnel u Ipyrux
BOJIHBIX PACTEHUI)

>1 — <10 mr/am®

Kareropusi: OCTPASL 3
96 u JIK50 (st ppI6) >10 — <100 mr/am° u (1n)
48 1 OK50 (mst pakooOpa3HBIX) >10 — <100 mr/mm® u (wmm)

72 nmm 96 1 OK50 (a1 Bomopocnel u Ipyrux
BOJHBIX PacTCHHIA)

>10 — <100 mr/aom®

IIpuMeuanne. B HEKOTOPBIX PerylMpyOMNX CHCTEMAaX YKAa3aHHBIA JMANa30H MOXKET
GbITh pactmpen 3a npeaenst JI)KS0 100 mr/am® myTem BBeaEHUS eIle OTHOH KATEropHH.

10.8. ITpoToKoJI comepRaHuUA TaGOPATOPHON KYJIBTYPBI PbI6 rynmu
(Poecilia reticulata Peters)

1. XapakTepucTrka BUaa.

I'ymmu  (Poecilia reticulata Peters) — mmpoko pacmpocTpaHeHHas
aKkBapuyMHas XuBoposmias peroa. [1oJoBo3penpie Ty UMEIOT XOPOIIOo
pa3BUTHIC MOJIOBBIC PU3HAKHU, YTO 00JEr4acT UX COpTUPOBKY. CaMIlbl, Kak
npaBmwiio, Menbde (3—4 cM) u UMerT Ooliee SPKYI0 OKPacKy, 4eM CaMKH.
Y HAX TpeoONafaloT CepoBAaTO-KOPUYHEBHIE TOHA C OYEHb SPKUMHU
KpPaCHBIMH, T'OJyOBIMH, 3CJICHBIMH U YepHbIMH msaTHaMH. CaMku OOJIbIIe
camioB (10 6 cM B [UTHHY), Yallle )KEITOBATO-3eJICHbIC. AHAIBHBIN MIABHUK
Yy CaMOK OKPYIJIbIA. Y MOJIOABIX CAMIIOB OH HMEET Ty k¢ (hOpMYy, OJTHAKO CO
BpEMEHEM, B NEpPHOJ IOJOBOTO CO3PCBAHMSA, HAYWHACT YIJIHHATHCS U
MpeBpaulaeTcss B MOABMKHBIN TOHOMOAMWM. BblepKUBaeT 3HA4YMUTENIbHbIE
kojebaHuss  colieHOCTU.  IIpOJOKUTENHHOCTh  KH3HU  COCTaBJISIET
3-3,5rona.

2. YcioBus cosiepKaHusL.

Hdns  comepxaHus (KyJbTUBHUPOBAHWs) TYIU TPHUTOJHBI IJIFOOBIE
TEPMOCTATUPYEMbIC aKBAapUyMbl, KOTOPBIC OOCCIICYMBAIOT TeMnegaTypy
Bogbl (25 + 1) °C ¢ mI0THOCTH MOCAJKU CAMIIOB M3 pacyera 1-2 aM” BOJBI
Ha 1 9K3., caMOK — HE MeHee 4 L[M3.

AKBapuyM 3amlOJHSIOT OTCTOSHHONH WM TPOa’pPHPOBAHHOW B TCUYCHUE
3 cyr muTheBOW BomompoBoaHON Bomoi ¢ pH 8,0-8,5, Temmeparypoi
21-25 °C. ConepxaHue paCTBOPEHHOI'O B BOJAE KHCIOPOJA OJDKHO OBITH
He Mmenee 4 mr/mv’. AKBapUyMBbl OCBEIIAIOT BEPXHUM CBETOM HE MeHee
8 u/cyr. B KauyecTBe WCTOYHUKA CBETA HCIOJB3YIOT OOBIUHBIC JIAMITBI
JIHEBHOT'O CBETA.
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Kaxnaple Tpu AHS 4acTh BOMABI (1/4—1/5 4acTh) 3aMEHSIOT cBexel. [lepBo-
HavdalbHBIM 00BEM BOABI B aKBapuyMmMaX HOAJCP)KUBAIOT, JOJIUBAs BOIY
BMecTO ucnapusieiics. JlobaBnsiemMast BoJa JOJDKHA OBITH TOH JKe TeMIepa-
TypBl, 9TO U B akBapuyme. M co nHa akBapuyma HeoOXoquMo yOHpartb
peryisipHO npu momouy cudona. Ilepen pasMermeHneM pbIO aKBapHyMbl
3aCaKMBAIOT pacTeHHsAMH. [IpeamouTeHue cienyer oTaaBaTh I'yCTHIM MeEI-
KOJIUCTHBIM PAaCTCHUSAM 0€3 KECTKHX, PeXYIINX KPOMOK (HarpuMmep, 3eje-
Hast Bojopocis pona Enteromorpha, xortopas pasBuBaeTcs mpu Xopoiem
OCBEIIEHHH W CIYXXUT JJIsl TYIIH YKPBITHEM M KOPMOM) M 00s3aTelbHO
IUTABAIOLINM pacTeHusM (puuums, canbBuHusA). Crepenan WM B ILEHTpE
aKBapuyMa JOJDKHO OBITh CBOOOJHOE MPOCTPAHCTBO JUIA TuIaBaHus. Kpome
pBIO B aKBapuMyM PEKOMEHIYETCS TaKXKe 3acelsiTh JKMBBIX NadHUIl s co-
3/1aHUs HATYPaJILHOTO OUOIIEHO3a.

3. Kopmuenwue.

Kopmsr rynmmm cyxuM (KOMOWHUPOBAHHBIA KOPM, Tah)HUH) HITH )KABBIM
KopMoM (naduum, Koperpa) 1-2 pasza B CyTKH, NMPOHM3BOAUTENCH Halle —
3-5 paz. KopM BHOCAT B TaKOM KOJMYECTBE, YTOOBI PHIOBI Chemau ero 6e3
ocratka 3a 3-5MHH, MOCKOJIBKY H3IHIIKH MPUBOIAT K YXYAUICHUIO
Ka4yecTBa BOJbI B aKBapUyMe.

4. Ilomy4yeHne TecT-KyIbTypHI.

CaMIIOB M CaMOK cOJIepaT B OTAEIBHBIX aKBApHyMax, TaK KakK IpH
COBMECTHOM COZEP)KaHUHM CaMIlbl pacTyT MeJUICHHee M MMEIOT MEHbIINe
pasmepsl. st moaydeHus MOJIOAM OTOUpAIOT MPOM3BOAUTENCH HE CTaplie
271er 0e3 KakuX-IMOO TPU3HAKOB 3a00NicBaHWS W 3a TPU JOHA 1O
MOCTAHOBKH OIBITOB ITOMEIIAIOT MX B OOIIUI aKBapuyM JUis CHapUBaHHSL.
I'ynmu oTHOCSTCS K phl0aM ¢ BHYTPHYTPOOHBIM Pa3BUTHEM HKPBI, KOTOpPbIC
CHOCOOHBI K HEPECTy MOJHOCTBIO  C(HOPMHPOBABIIMXCS  MAaJIbKOB.
COOTHOIIIEHHE CaMOK M CaMIOB JIOJDKHO COCTaBIISATh NPpHOIM3uTENsHO 2:1
mmn  3:1. HeobGxoauMo  yduTBIBaTH TOT  (aKT, HYTO  OTHAKIBI
OILIOIOTBOPEHHAS CaMKa MOXKET HEPECTUTHCSI HECKOJIBKO pas.

CaMKy TOTOBST K HEpecTy, IOMelas B OTAEIbHYI0O HEPECTOBYIO
EMKOCTh BMECTHMOCTBIO HE MeHee 5 am°. ['OTOBHOCTH CAMKH K HEpEcTy
OTIpEneIsIeTCs] HAJIMYUEM XOpOIIO 3aMETHOTO TEMHOTO IIATHAa Mepen
aHAIBHBIM IUIAaBHUKOM, TPW 3TOM Qopma Opromka TpHOIMKaeTcs K
NPSIMOYTOJIBHOW M OHO CTaHOBHUTCSI HAMHOTO Iupe cnuHbl. HepecroBbie
MIOCY/IMHBI 3alIOJIHSIOT BOAOH TaKoTo e KauecTBa, Kak M AJIsl COAEpKaHMs
TIPOM3BOANTEINEH, U TePMOCTATUPYIOT TipH Temiteparype (25 + 1) °C. IMocme
OKOHYAHMSI HEpecTa CaMOK H30JIMPYIOT, TOCKOJBbKY OHM IOEIaloT
MIOTOMCTBO.
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Manbky, Kak MpaBHIO, POXKIAIOTCS COBEPIIEHHO C(OPMHUPOBAHHBIMU.
Jlyqmum  KOpMOM  JUIi  HHUX  SIBJISIETCS  «IBUIBY», COCTOSINAsl U3
NIPE/ICTaBUTENIeH pa3HBIX MOPCKHX OPraHM3MOB: MH(Y30pHi, KOJOBPATOK,
MOJIOAW BETBHCTOYCHIX pAuykOB M HAyIUIMYCOB BECIOHOTUX PayKOB.
[Tpu OTCYTCTBHM «IIBIIM» MOJIOJb TYIITH MOXHO KOPMHTH U3MEIbYEHHBIM
cyxuMm kopmoM. Ha 100 pe16 BHOCST He Oonee 1 T CyXoro kopma B CYTKH.
ITo mepe pocra B paumoH pbI0 BBOJSAT H3MENBUEHHBIH JKHBOH KOPM
(pe3anblii TpyOOYHMK, MOTBUT, KOPETpa W ApYyTHe >KuBbie Kopma). OmHo-,
JIByXHECIbHBIX MalbKOB KOPMST 1O 5 pa3 B CyTKH, Oojee B3pOCIBIX —
2-3 pa3a. BuocuMple TOpHMM KOpMa IOJDKHBI OBITH HEOONBIIMMH U
moeaTbesl pplbaMu B TedeHue 3—5 MUH.

ManbKoB COPTHPYIOT, YTOOBI H30eKaTh HEPABHOMEPHOCTH Pa3BUTHUS, U
MOCTETICHHO MEePEBOASAT M3 HEPECTOBBIX aKBAPMYMOB B BHIPOCTHBIE, CHAYaIIa
BMeCTHMOCTBIO 50 1M°, a nanee — 200 av°. AKBapuyMBbl 3aII0JIHAIOT BOJOH
TaKOT0 K€ KayecTBa, Kak M Uil mpousBogureneil rynmu. C nosBieHueM
NEPBBIX IPU3HAKOB MOJIOBBIX DPa3iMYMii CaMIIOB OTAECNIAIOT OT CaMOK M
BBHIPALIMBAIOT B OTAEJIBHBIX aKBapUyMax.

ManbKK CTaHOBSITCS IOJIOBO3PETIBIMH B 4—6 Mec.

5. IIpoBepka MPUTOAHOCTH TECT-KYNBTYPHI 151 OMOTECTHPOBAHHS.

He pexe omHoro pasza B NONroAa MalbKOB TYNIIH B BO3pacTe
24-48 4 TpoBepsAIOT HA NPUTOAHOCTE K  OHMOTECTHPOBAHHIO  C
UCTIONIb30BAaHMEM B KadeCTBE JTAJTOHHOI'O BEIIECTBA JABYXPOMOBOKHCIOTO
kamus  (K,Cr,O;). C oroii memsio  ycranaemuBaroT JIKS0 3a 964
ounorectupoBanus (JIK50-96) pactBopa stanmonHoro BemectBa K,Cr,O-.
Hns atoro roroBsat wucxomueidi pactBop KoCr,O; ¢  koHmeHTpaiuei
10 r/nv°, MCIONB3ys AMCTHIAPOBAHHYIO BOmy. Jlamee M3 HCXOMHOTO
pacTBopa roToBsIT cepHio pacTBopoB ¢ koHueHTpauusmu K,Cr,0;7 ot 100 no
200 mr/am® ¢ unTepBanoM 25 Mr/aM®, HCIOMB3ys BOLY HHTHEBOTO KAUECTBA.
BrorectupoBaHue 3THX pacTBOPOB MPOBOASAT HPOJOIDKUTENLHOCTEIO 96 4 B
COOTBETCTBHM C MOPOLEAYpOH, U3NOKEHHOH panee (moapasa. 10.3).
Ha ocHOBaHWH MTOTyYEHHBIX pe3ynbTaToB paccuuThiBaioT JIKS50-96.

TecT-KynpTypa CUMTAECTCS] MPUTOAHON I OMOTECTHPOBAHUS, €CIIH I0-
myderHas BenmumHa JIK50-96 HaxomawTcs B AKCHEPUMEHTANBHO YCTAHOB-
JICHHOM JIMalia30He pearupoBaHus TecT-00bekTa — 45-60 mr/m® K,Cr,05.
Ecmu JIK50-96 mis K,Cr,O; He HaXoauTCs B YKa3aHHOM JHala3oHe, Heoo-
XO/IMMO TIPOBEPUTH YCIOBUS KYJIGTUBHPOBAHMS C IENbI0 yCTAaHOBICHUS
NPUYUH YXYIIEHUS! COCTOSHUS KYJIbTYPBI.
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11. 3KOJIOI'O-MOP®OJIOI'HYECKAS
N 3TOJIOIO-®U3HOJIOT'HYECKASA SKCITPECC-OLHEHKA
KNU3HECTOUKOCTHU JIMYUHOK U MOJIOJIU

JKu3HeCTOMKOCTh, B OTJIMYKME OT BEDKMBACMOCTH, XapaKTepu3yeT (yHK-
LHOHAIIBHYI0 YCTOHYHBOCTH MOJIOJM PHIO K HEONAarompusITHBIM (akTopam
BHEIIHEH cpeibl. YPOBEHb )KU3HECTONKOCTH OMpEessieT YPOBEHb TOTOBHO-
CTH MOJIOJIH, B MEPBYIO OYEpe/b, K BHITYCKY B €CTECTBEHHBIE BOIOHUCTOY-
HUKH.

MOHHTOPHUHT Ka4eCTBa MOJIOIH SIBISIETCS BaXKHBIM JIEMEHTOM HCKYC-
CTBEHHOTO BOCIIPOU3BOJICTBA PBIO (HAMPUMEP, MCKYCCTBEHHOE BOCIPOU3-
BOJICTBO Ha PHIOOBOIHBIX 3aBOJIaX M MPOTPAMMEI BOCCTAHOBJICHHS 3AITACOB)
U JIOJDKEH TMPOBOAUTHCS HE TOJBKO MEPel BBIMYCKOM MOJIOJH B €CTECTBEH-
HBIC BOJOEMBI, HO M B TCYECHHE BCETO TEXHOJIOTHYECKOTO MHKIa. B x01e Mo-
HHUTOPHHTa HEOOXOAMMO OCYIIECTBIIATH KOHTPOJb 32 COOTBETCTBHEM BCEX
ToKa3arelied HOPMAaTHBHBIM 3HaueHWsM. [loMM(pyHKIHOHATBHAS OIEHKA
HeoOXoMMa Takke 1J1si 0T00pa MOJIOJM PHIO B MAaTOUHBIE CTaja, BHIIYCKA U
TOBAPHOTO BBLIPAIMBAHMS. B MocieIHEM CiTydae MOJOOb JODKHA HMMEThH
BBICOKHE TEMIbl POCTA, YIMUTAHHOCTb, HU3KHE KOPMOBBIC KOI((DHUIIHEHTHI,
TIPH 3TOM KECTKOCTH 0TOOpa 10 aJalTHBHBIM (DUTHEC-TIOKa3aTeisiM He Tpe-
Oyercs. DhGEKT TOMECTHKAIMK MPOU3BOAMTEICH B MAaTOYHBIX CTajaxX Ha
PBIOCOBOHBIX 3aBOJIaX M MOJYYEHHOTO OT HHUX MOTOMCTBa OOYCJIOBIEH HC-
KyCCTBEHHBIM OTOOPOM Ha MPHCIOCOOICHHOCTh K 3aBOJCKUM YCIOBHSAM H
MOKET HEOJIArOMPHATHO OTPA3UTHCS Ha BHLKHBAHWH MOJIOJH M COCTOSTHUM
MOMYISIIAN B €CTECTBCHHBIX YCIOBHUsIX. KpoMe TOTO, JOMECTHKAIHS MOXKET
MPUBECTH K OCJTAOIECHNIO (DUTHEC-TIOKA3aTeNeH, BEIPAKAIOMIEMYCS B CHIDKE-
HHH COTPOTHBIIIEMOCTH K 3a00JIEBAHUAM M DKCTPEMATBHBIM 3KOJOTHIECKAM
BO3/ICHCTBHUSM, aHOMAITHSIM BOCIIPOM3BOIUTEILHOM CHCTEMBI PBIO 1 T. JI.

IprKU3HEHHBIE METOABI OLEHKH KadecTBa M KOHTPOJIb DAa3BUTHS
MOTOMCTBA JIOJKHBI COOTBETCTBOBAT CJIC/IYFOIIMM OCHOBHBIM TPEOOBAHHSM:

* BKJIIOYATh COBOKYITHOCTH TIOKa3aTejell, KOMIUIEKCHO XapaKTepH-
3yOIKX (YHKIMOHAIFHOE COCTOSHIE BBIPAIMBAEMOM THYMHKH U MOJIOIH;

* COKpAI[aTh BPeMsl TIPOBEICHHS OTBITOB, TPABMATH3M M THOEIH HCCITe-
JIYEMBIX TIPETHIMHOK, TMIUHOK W MOJIO/IH;

* peyCMaTPUBaTh BO3MOKHOCTH OIEHKH HH(POPMAIUH O MEPCIICKTH-
Bax JalibHEHIIEro BBDKMBAHUS, HOPMaJbHOIO Pa3BUTHS, BO3ICHCTBUH Ha
JKM3HECTIOCOOHOCTh U TEHETHYECKYIO CTPYKTYPY MOMYJISLMHU PhIO;

* BKJIFOYATh CHCTEMY MOKa3aTejel, 3KOJOIMYeCKHd aJeKBaTHO CBs3aH-
HBIX C OCHOBHBIMH (PAaKTOpAMH, OMPEACISIONMMH BEDKHBACMOCTb MOJIOIH
MOCIIE BBIIIYCKA €€ B €CTECTBEHHBIC BOJJOCMBI.
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MeToapl OIEHKH JKH3HECTOMKOCTH MOJIOAN PhIO pa3bepeM Ha mpuMepe
OCETPOBBIX.

11.1. Ilpukn3HEHHBIE METOIbI OLIEHKH — IKCIPecc-TeCThI

Yka3aHHBIM BbIILE TPEOOBAHUSM COOTBETCTBYIOT CJIEIyIOLINE IKCIpecc-
TECThI KayecTBa MOTOMCTBA OCETPOBBIX PBIO, IMOJYYEHHOIO Ha OCETPOBBIX
PBHIOOBOHBIX 3aBOJIAX:

1. Buoocneyugpuueckue ocovennocmu peakyuu npeduduHoOK HA U3-
MeHeHue 21yOunbl.

OreHka KadecTBa MPEUIMINHOK MIPOU3BOAUTCS C HCIIOIb30BAaHUEM BH-
Jocrenuduaeckoll MOBEJEHIECKOH PeakIMy OCETPOBBIX Ha Iepenaj IIy-
O6uHbl. TOMBKO HOPMAJIBHBIE XM3HECTIOCOOHBIC NMPEIMYNHKH MOTYT OCY-
IIECTBISITH «CBEUKM». Takas MoBeleHYECKasl peakiust OOBSICHSIETCS ecTe-
CTBEHHBIMH YCJIOBHUSIMU PEKHU C Pa3IMYHBIM JOHHBIM ITIOKPBITHEM (TaJIedHOE
WIM WIHCTO-TIeCYaHOe). B oTiamume OT raneyHoro, WIKCTOE THO MeEHee
MPUTOJTHO JUTS NPEUIMYMHOK (XyXKe KUCIOPOAHBIN pexuM, OoJblias Bepo-
STHOCTh 3aWJIMBaHMS, HaJMYMe MEJKUX XHIIHUKOB). JKu3HecrnocoOHbIE
NPEAJTMYMHKY, TI0Ta/1asi B HEOJIaronpusITHbIE YCIOBHS PEKHU, YBEIHYMBAIOT
HMHTCHCUBHOCTh «CBEYEK», UYTO CHOCOOCTBYET CHOCY MX TEUCHHEM Ha Ooinee
OJaronpUsTHBIE YYaCTKU peKH. [IpeUIMuuHKY ¢ pa3snuyHbBIMH MOP(HOJIOTH-
YeCKUMH Jle()eKTaMH TOJOBHOTO OTJAENAa, CEepAlld, >KEJITOYHOTO MEIIKa
W T. I. HE CIIOCOOHBI TOCIIE BBUIYIICHUS! COBEpIIATh MEPHOIUYECKHE BEp-
TUKaJIbHBIE ITOJbEMBI H B €CTECTBEHHBIX YCIOBHSAX PEKH MOTYT IIONACTbH B
y4acTKd ¢ Oousibineil TiyOMHOW M TMOTMOHYTH B pe3yibTaTe 3aujIeHUs.
O KayecTBe OTOMCTBA MOXKHO CYIHUTh 110 HHTEHCHUBHOCTH ITOEMOB «CBE-
gex» (Tabm. 11.1). VIHTEeHCHUBHOCTh «CBEUEK» Yy MPEIIMYMHOK Oenyru u
PYCCKOTO OcCeTpa MOBBIMIACTCS B IEPHOA, CICTYIOUUI 3a BBUTYIUICHUEM.
[TockoNbKY MPEeTHINHKY CEBPIOTH, COJEpIKaBIINeCs Npu 0ojiee BBICOKOH
TemmepaType, HepexomaT Ha xaOepHoe IbIXaHHWe B INEpBbIe 24 4 mocie
BBUIYIUICHUS, TO MaKCHMallbHasi MHTEHCUBHOCTh BCIUIBIBAHUMA MPUXOIUTCS
HMMEHHO Ha 3TOT MEPUO/I.

Tabnuna 11.1. MakcuMaJibHasi MHTEHCHBHOCTb «CBEYeK»
NMPEATMYIHHOK 0CETPOBLIX HAa Pa3HbIX myﬁm{ax

['ny6una, cM
Bup pei0Os Bospacr, cyt 20 100
Pycckuit ocerp 3 1,6 0,7
Cesprora 1 2,1 1,7
Benyra 5 41 1,1
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IMTocne mepexona Ha )xabepHOE ABIXaHUE YACTOTA «CBEUEK» CHIKAETCS U
NPEATMYMHKY HAUYWHAIOT COBEPINATh FOPH30HTAIBHBIE MEpEeMEIIeHHs, a K
MOMEHTY MepexXojia Ha CMENIaHHOE NMUTAHUE 3Ta YacTOTa MPHOMIKAeTCs K
HyJI0. B mepBele Tpoe CyTOK NpEUIMYMHKH PYCCKOTO OCeTpa U CEBPIOTH
HamboJiee YyBCTBUTENBHBI K IIeperangaM TIyOMHBI. Y Oelyru peakius Ha
nepernaja rryOUHBI ciadee W3-3a MEHEee Pa3BHTOrO OpraHa CTaTO-aKyCTHKH
Ha maHHOM craamu. Cpa3y mocie BBUIYIIIICHHUS IPOBOISAT TECTHPOBAHHE C
LEJbI0 OLEHKU MPOLEHTa MPEUTMYMHOK, aJIeKBaTHO pearkpyromnx Ha Ie-
penaz rryOMHBL. DTOT TECT TaK)K€ MOXHO HCIOIb30BaTh Ul OLIEHKH Kade-
CTBa MPOU3BOJUTENIEH MO KaueCTBY MOTOMCTBA U MPH OTOOPE TUYMHOK IS
(hOpMUPOBAHUS WK TTOTIOTHEHUS] PEMOHTHO-MATOYHBIX CTal.

2. [Tnasamenvnas cnocoGHOCMb TUHUHKU U MOJIOOU OCEMPOBHIX PblD.

CreyromuM TeCTOM, MO3BOJISIONINM OLEHHUTh )KU3HECTIOCOOHOCTh JIM-
YHMHOK U MOJIOJAH OCETPOBBIX, SABJIACTCA TCCT «PEOPCAKIUA», UIIN TaK HA3bI-
BAaeMbIH «PEOTAKCHCY, 3AKIIOYAIOIIUIICS B TOM, YTO, HaXO[sICh B MOTOKE
BOJIBI, PBIOBI, KaK IPaBWJIO, JBUTAIOTCS NPOTHB TeueHWs. JlaHHBIA TecT
IpeAToaraeT ONpeseieHNe BPEMEHH, B T€UEHHE KOTOPOTrO phlda MOXKET
JIBUTATbCSl B TIOTOKE BOJBI C OIpEAENeHHOH ckopocThio. IlnaBarensHas
CIOCOOHOCTh MOJIOJIM OCETPOBBIX OIPEAEIIETCS B OIKCIIEPUMEHTAIBHBIX
YCIOBHSAX C MPUMEHEHHEM THAPOJIOTKA C IOCTOSHHOHN TIyOMHOM, aHaio-
TUYHOT'O JIOTKY BSMCa, Ha4YvuHag CO CTaJWH BBUTYIUICHUSA TMPCATAYNHOK.
Jlo mepexosia MpeyTMYUHOK HA JK30T€HHOE MHUTAHWE CKOPOCTh TCUCHUS B
JIOTKE TOJICPKUBacTCs paBHOH 15,8 cM/c, a Ha Oosee MO3MHUX CTAIUAX
pasButus oHa yBenuuuBaercs a0 20,6 cm/c. Cnemyer OTMETUTh, YTO BaxK-
HOC€ 3HAYCHHUEC B MOAACPKAHUHN IJIABYYCCTU U COIPOTUBIIACMOCTH ITOTOKY
nmeer oOmas cHOPMUPOBAHHOCTH TeJNa M PACIOJOXKEHHE IIJIaBHUKOB.
B nepBble aHUM OCiIE BBUTYTUIEHHS TPEUIMYNHKH OCETPOBBIX €IIE JHIICHBI
IUIABHUKOB, UX XBOCTOBOH OT/IEJN €110, IOATOMY OHHM CHIOCOOHBI COBEPIIATh
TOJIKO BEpPTHUKAIIbHBIC BCIUIBITUS («CBEYKM»), OCYIISCTBIISAS HX 3a CYUCT
BOJIHOOOpa3HbIX ABMXEHUH Bcero Tena. C mepexoJoM Ha aKTUBHOE MUTA-
HHE TeJIO IMYMHOK NpuodpeTaeT GpopMy, XapakTepHYIO ISl B3POCIBIX PHIO,
¢ OONBIIUM XBOCTOBBIM YIJIMHEHHEM, OCOOBIM CTPOEHHEM pblia (POCTpy-
Ma), CIIOCOOCTBYIOIIUM ITOJIEPKAHUIO TUIABYYECTH U YMEHBIIECHHIO COIPO-
TUBJICHHS TIPU ABWKECHUH. Y BEIMUCHNUE BPEMEHHU COMPOTHBISIEMOCTH TOTO-
Ky CBSI3aHO C IIEPEX0OM JMIMHOK Ha BHEIITHEE INTAHUE.

B nepuon mepexona Ha BHEIIHEE NMUTAHHUE IUIABATENbHAsI CIIOCOOHOCTH
mmauHOK Oemyru coctaBisier 120 ¢, ocetpa — 180, cesproru — 80 ¢ (mpu
ckopocTH TeueHus 15,8 cM/c). YBennueHne cKOpoCTH TEUEHHUS B JOTKE 10
20 cm/c mpuBOAUT K cocobHoCTH (Tabum. 11.2).
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Tab6nuna 11.2. U3MeHeHHe IJIABATEILHOM CIIOCOOHOCTH JIUYHHOK
H MOJIOTY OCETPOBBIX B MOTOKE BOIBI CKOPOCTHIO 20 cM/c

Te];\:)r;i? ’a;r(};p a Bospacr, cyt JmuHa, MM Macca, mr (Elgiz%l:g:;?i
Pycckmii ocer

19,5-21,6 8-9 18,4-19,7 34,0-39,8 45,0

22,0-22,4 13-18 23,4-25,0 48,0-79,3 64,0
Cesprora

22,3-22,4 5-6 16,2-17,0 26,4-26,6 15,0

22,5-22,9 8-15 21,0-23,4 31,0-65,0 48,0
Beayra

19,2-21,1 10-11 21,5-22,0 69,5-72,4 30,8

22,5-22,9 16-20 28,0-34,0 74,0-89,0 95,0

VY JIMYMHOK CEBPIOTH CTapIero BO3pacTa IUIAaBaTeNbHAsl CIIOCOOHOCTH
BBIIIIE, YEM Yy JITUYMHOK PYCCKOTO OceTpa M OeIyrn. DTO CBSI3aHO C OCOOCH-
HOCTSIMHM CTPOEHUS Tella CEeBPIOTH (MakCUMaIbHAsI TOJIIMHA Tena Ha 6,1 %
MEHBIIIE, YeM Yy OeJIyrH) U ee MPUCIIOCOOIEHHOCTHIO CONPOTUBIISTHCS MOTO-
Ky Bojbl. Tak, MOJIOJb CEBPIOTU JUTMHOW 22 MM MOJET CONPOTHUBISTHCS
noToky B TeueHue 48 ¢, numHoi 60 u 90 mm — 350 u 6osiee 3600 ¢ cooTseT-
CTBEHHO. Y 3aBOJICKOW U y JIMKOW MOJIOAM yBEIMYCHHUE IIJIaBaTEIBHOM CIIO-
COOHOCTH 3aBUCHT OT JUIMHBI PbIO. Tak, MOJIOb CEBPIOTH 3aBOJCKOTO MPO-
UCXOXJICHUS JIIMHOW 45 MM MMeeT IIaBaTelIbHyI0 criocoOHOCTh 467 ¢, pu
mmHe 77,5 m 128 Mm — 1499 u 2536 ¢ coOTBETCTBEHHO (TIPH CKOPOCTH
TedeHus B JoTke 20 cM/c). Y MOJIOIM CEBPIOTH, MOTYYCHHOHN OT €CTECTBEH-
HOTO HepecTa, MpH cpemHed umHe Tena 62,6 MM IUTaBaTeNbHAs CIIOCO0-
HOCTb paBHa 357 c, npu nnune 68,8, 107,8 u 115 mm — 367, 651 u 1390 ¢
COOTBETCTBEHHO. [InaBaTenpHas CIOCOOHOCTP MOJIOOHM CTEPILIIN TaKKe
3aBUCHT OT ee pa3mepoB. Tak, npu anmuHe 65 MM oHa coctaBiisieT 125 ¢, mpu
niuae 95 MM — 940 ¢, a mpu yuae 125 mm — 1280 c.

3. Oyenka pazmepos u hopmul HcenmMoOYHO20 MEUWIKA NPEOTUYUHOK.

CrenyeT OTMETUTh BaKHOCTh OLIEHKH Pa3MepoB U (POPMBI JKENTOUHOTO
Memka (puc. 11.1) mpu ocymiecTBIeHHH PBIOOBOAHO-IKOJIOTHYECKOTO MO-
HUTOpHHIA NMPECIITUNINHOK, BBIPAIICHHBIX HA OCETPOBLIX 3aBOJaX.

BaxnbiM moxazareneM aehOpMaIiy >KEITOYHOTO MEIIKa MPETHIHHOK
OCETPOBBIX SIBISICTCS OTHOIICHUE €T0 BBICOTHI K JUIMHE (COCTaBISIOIICE B
HopMme oT 0,55 mo 0,69). Jns medopmupoBaHHOTO (TPYHMICBHIHOTO WA
YIUTMHEHHO-OBAJILHOT'0) JKEITOYHOTO MEIIKa JJAHHOE OTHOLIEHHE YMEHbIIa-
ercs 10 0,29-0,44.
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Puc. 11.1. Buj )eaTO4HOr0 MEIIKa y MPeVIMYHHOK Pa3HbIX BHIOB
0CeTpoBBIX Ha cTaaun 36 (c6oky): H. h. — H. huso;
A. g. - A. gueldenstaedtii; A. s. — A. stellatus

B ciiyuae HeOonbIIMX pa3MepoOB KEITOYHOTO MEIIKa (M 3HAYUTEIbHOU
WHJIMBUYaJIbHOH W3MEHYMBOCTH €ro MOp(OMETPHUYECKHX IOKa3aTele)
SHJIOTEHHBIE PECYpChl HE 00ECIICUNBAIOT JAIBHEHUIINI POCT U HOPMaJIbHOE
pa3BUTHE HA OJHOM U3 HaHOOJIee BaYKHBIX 3TAIOB — MEPEX0/E K IK30T€HHO-
My nuTaHuo. BMecte ¢ TeM u3nunIHe 0OJbIION 00BEM JKENITKa Ha CTalusIX
i depeHIIPOBKY OTAEIOB MUIIEBAPUTENHLHON CHCTEMBI HEIaTHBHO BIIUS-
eT Ha WX (OPMHUpPOBAaHHE, NMPHUBOIA K 3aICPKKE CEKPETOPHOW (YHKIHMH
STUTEIHS.

11.2. Anada3nblii MeTO y4eTa XpOMOCOMHBIX adeppanuii
y NpeTMYHHOK

JlaHHBI METOJ| MO3BOJISIET MPOBOAUTH MPSIMOM ydeT B KJIETKax 3apo-
JbIIed pbl0 4acTOTHl XPOMOCOMHBIX HApYIICHHH, KOTOpPbIE MOTYT OBITh
BBI3BAaHbI KaK MyTareHaMu, TaK U OTKJIOHEHHSMH YCJIOBUU COJIEP)KaHUS OT
onTtuMalbHBIX. OLlEHKAa XPOMOCOMHBIX abeppanuil SBISIETCS MPUEMIIEMBIM
mapaMeTpoM JUii MOHHUTOPHHIA (DU3MOIIOTHYECKOTO COCTOSHHS CaMOK,
KauecTBa MKPBI, YCIOBUH MCKYCCTBEHHOI'O HEPECTA M ONTHUMAIBHBIX YCIIO-
BHI comep KaHUs OCETPOBEIX PEIO.

[Ipu perucrpanii XpOMOCOMHBIX IOBPEXJIEHUN YUYHUTHIBAIOTCA OJIU-
HOYHbIE M TPYIMIOBbIE XPOMOCOMHBIE M XPOMATHUIHBIE MOCTBI, ApHbIE U
OJIMHOYHEIE (PparMEHTHI, OTCTABAHUE XPOMOCOM, MHOTOIIOJTFOCHBIE MUTO3HBI.
[Ipu 3TOM abeppaHTHBIE MUTO3BI ITOJICYUTHIBAIOTCS KaK OJIMHOYHEBIC TTOBpE-
JKICHMS, HE3aBUCUMO OT Yrcia adeppanuii Ha MuTo3. [Tocie oreHKn Kou-
YecTBa HOPMAIbHBIX M a0eppaHTHBIX aHadas-Teaodas pacCUUTHIBACTCS
MIPOLIEHT a0epPPaHTHBIX KIETOK MO Gopmyie
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A /B - 100,

rae A — KOJMYECTBO KJIETOK ¢ HAPYIIECHHUSIMH, IIIT.;

B — o0miee KOaM4ecTBO KIETOK, IIT.

DOHOBBIN MPUPOAHBINA YPOBEHb MYTUPOBAHUSI Y MPEITHIYUHOK PYCCKOTO
oceTpa Ha peIOOBOHBIX 3aBOaX A30BCKOro Oacceiina B mocnennue 20 jet
nexan B npezgenax 1,45-5,3 %.

11.3. Ouenka (pu3M0JI0rN4ecKOro COCTOSIHUS JUYHHOK OCETPOBBIX
1m0 «(OHOBBIMY» PeaKIUsIM MUTMEHTHBIX KJIeTOK (Mes1aHo(opoB)

OreHka (PU3NOJIOTHISCKOTO COCTOSIHUS IMYMHOK OCETPOBBIX MO «(HOHO-
BBIM» PEAKIUSIM MeJIaHO(POPOB (MUTMEHTHBIX KIETOK) OTPaXKaeT COCTOSTHHE
HEHPOTOPMOHAIEHOW CHCTEMBI, OMPEICISIONICH BO3MOXHOCTH JTMYWHOK U
MOJIOAU K 00pa30BaHMIO MOKPOBUTEIbCTBEHHOW OKPACKH M BBDKHBAHHIO €€
B CCTECTBCHHBIX BoJloeMaX. J{JIsl OICHKH CTEIEHU arperanuu ¥ JUCIICPCHU
MUTMEHTa B Melanodopax MpeioxkeHa MITHOAIbHAS [IKada MenaHo(o-
poBeIx HHAEKCOB (M;) (puc. 11.2). MakcuMalbHOE 3HAYeHHE, pPaBHOE 5,
COOTBETCTBYET MAaKCUMAalbHOW JHCICPCHH THMIMEHTA W TOTCMHEHUIO
OKpacKH Tella, a MUHUMAJIbHOE 3HaYeHUe, paBHOe 1, — MaKCUMalbHOM arpe-
raiy MMIMEHTa U CBETJION OKpacke Tena.

PRIE o VA ")5: i
gty a» t
L LN o A
., - gt . W
BRI KL i
W i e 8 ]
Yel® S
m. = m =2

Puc. 11.2. IlaTubannbHas mKana I OLEHKH (yHKIMOHATFHOTO COCTOSHIUSL
MeJlaHO(OPOB 1O BEIMYHHE MeTaHO(OPOBOTro HHEKCA (MM;) Y OCETPOBBIX:
a — Ha IMIUHOYHOM JTalle Pa3BUTHA (MenaHO(OPEI TOIOBBL H OOKOBOMH
TIOBEPXHOCTH Tel1a); 6 — MOJIOAN OCETPOBBIX (MeIaHO(MOPHI ITPYAHBIX IIABHUKOB)
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JIJIst TMYMHOK OCETPOBBIX OLIEHUBAETCS COCTOSIHHE MEJIaHO(OPOB roJo-
BBl U OOKOBOW NMOBEPXHOCTH Tella; Ul MOJIOAH — MeJIaHO(OPOB IPYIHBIX
IUIAaBHUKOB. Y CTAaHOBJICHO, YTO HEaJIeKBaTHasl MUI'MEHTHAs! PEaKLsl Xapak-
TEpHa TOJBKO IJIs OTCTAIOLICH B Pa3BUTHU MOJIOIH.

CBoeBpeMeHHas! U aJeKBaTHas aJaliTUBHAs peakius MenaHo(opoB Ha
TEMHBIN U CBETJIBIN (POH CBUAETEILCTBYET O (DYHKIIMOHAILHON HOpME dJie-
MEHTOB HEHPOrOPMOHAIBEHOM CHCTEMBI y 0CETPOBBIX PhIO (puc. 11.3).

100 -~
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50 A
40
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20 A
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4,5 9,5
] . o 8
3 4 5

1 2

Yacrora BecTpedaeMocTH, %

MenaHnodopoBbI MHASKS, Gannb!

a
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82

@
o
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-
o

30

Yacrora BcTpeyaemocty, %

Puc. 11.3. DxcniepiMeHTalIbHAS OLIGHKA MUTMEHTHBIX PeaKIuit
MOJIOIU PYCCKOTO OCETpa: d — CBETIIbIC EMKOCTH; 6 — TEMHBIC EMKOCTH

174



B otnmuue oT TpaguIMOHHON METONUKH ¢ PUKCAITUEH MOJIOAH B dTAHO-
Jie, TIPUBOJAIICH K ee THOenu, s ynoOcTBa 00pabOTKU pe3ylbTaTOB Te-
CTHPOBaHUS HA IMEPCOHATHHOM KOMIIBIOTEPE M COXPAHCHUS MOJIONH, WUC-
MOJIb3YEMOM B IKCIPECC-TECTE, B HACTOSIIEE BPEMs PEKOMEHIOBAHO IMPH-
MEHSATh IUPPOBYIO (HOTOCHEMKY TECTUPYEMBIX JIMYMHOK W Mojoau. [Ipu-
MCHCHHE JJAHHOTO METO/A TI03BOJISIET MPOBOIUTH KOJMYCCTBEHHYIO OIICHKY
B Oajiax CTENCHU arperalnuy WIH TUCTICPCHH ITUTMEHTA Y MOJIOJH OCETPO-
BBIX.

11.4. TepaTonorudeckuii aHaIU3 JUIYUHOK U MOJIOIAN
Teparonorudeckuii aHanM3 TUIMHOK W MOJIOJH PA3IMYHBIX BHIOB PHIO
MO3BOJISIET OLIEHUTh YacTOTY BCTPEYAEMOCTH PAa3IM4YHBIX Mopdosoruye-
CKUX aHoMmaiui motomcrtBa (Tabdi. 11.3), momydyeHHOro Ha 3aBojax OT JH-

KHMX U IOMAIlHUX IPOU3BOAUTEICH.

Ta6nuna 11.3. Pazanunble rpynnbl aHOMAJIHIi 0CETPOBBIX B PAHHEM OHTOTeHe3e

I'pynna anomanuii IIposiBeHue

W3meHeHne (popMbl rOJIOBbI, HCKPUBJICHHE TEJIa M XBOCTO-
BOTO CTEOJISI; HEAOPA3BUTHE IPYAHBIX IIABHUKOB; Je(ek-
THI CTPOCHMS IIIABHUKOBOH KaiiMbl; HEIpaBUIbHAs hopma
JKEJITOYHOIO MENIKA M T. [I.

VBenuueHne Skene3bl BBUIYIUICHHS; OTCYTCTBHE IJIa3
(oHOTO MM 000MX) M M3MECHEHHE HX Pa3MEpOB; KaTapak-
Ta; He0pa3BUTHE KaOCPHBIX KPBILIEK; Ae(EKThI pa3BUTH
YCHUKOB; AaHOMAIMH B CTPOCHHH OpPraHOB OOOHSIHUS
(HecpalleHHe MepeMbIYKH OOOHATEIBHBIX OPTaHOB, HEO-
pa3BUTbIe OOOHSATENIbHBIE SMKHM M T.J.); UCTOHYCHHE H
Pa3pbIBEI OPIOIIHON CTEHKH H T. 1.

OTCyTCTBUE UYETBEPTOro JKENyAOYKa IPOOIrOBaTOro
Mo3ra (1100 Majble pa3Mepsl €ro); aHOMaJIMU B CTPOSHHU
cepaua (Hegopa3BUTUE CEPICUHON TPpyOKH, H3rud cepaed-
AHOMAJIMHU CTPOECHHS HOU TpyOKM B JIEBYIO CTOPOHY); aHOMAIMM NHILEBAPHU-
BHYTPEHHHX OPraHOB TeNbHOH CHCTeMbl (HaluyMe IEPBHYHON HEPEropoiku
MEXIy TJIOTKOH H IHINEBOJOM, HEJOPa3BUTHE ICUCHH,
ITHJIOPUYECKUX NMPHAATKOB, AE(EKThI MPOMEXKYTOUHOH M
CIHMPaJbHON KMIIOK U T. 1)

Otcnoenue, HCTOHYEGHNUE W PA3PhIBBI IOKPOBHOTO DIIHTE-
JMsl; SMHUTEIHANbHBIE HApPOCTHI Ha TYNOBHUILIE, XBOCTE,
IUIABHHUKAX; OIYyXOJEBHIHBIE 00pa3oBaHUA Ha Tele M
XBOCTE, IUIABHHKAX, TKAHAX, XXEITOYHOM MEIIKe; Hapy-
LIEHWE NUTMEHTAlUHM KOXKH; HAJIMYME II0JOCTEH B IOIe-
PEYHONOJIOCATOH MBIIIEUHOM TKaHU

Anomammu GopMBI Tena

AHOMAaIHHU CTPOCHHS
HapYKHBIX OPTaHOB

AHOMAaIHHU CTPOCHHS TKaHEH
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Oxkonuanue tabmn 11.3

I'pynna anomanmii IIposiBneHue

KpoBou3nusiHUS B Pa3INYHBIX OpraHax M TKaHsX (cepaue,
Mo3re, MeYeHH, TUIABHUKOBOM KaiMe U T. J1.); HapyLICHHE
BOJJHO-COJIEBOr0  oOMeHa (ruapouedaius TroJOBHOIO
MO3ra, BOJSHKA [EPHKap/a, JKEITOYHOTO MCUIKA, [UIABHHU-
KOBOW KalMbl, OpIONIHOIl MOJIOCTH); HApYIICHHE JIHIHI-
HOro oOMeHa (HajM4Yhe J>KMPOBBIX Karleldb B POTOBOH
[I0JIOCTH, B MEPUKAPAE MO SMUTEINEM OpIOIIKa, B Cpe/-
HEH KUILKE M T. [1.)

ITepenoMsl Tesla 1 XBOCTOBOTO CTEOIS;

Pa3phIBBI HAPYKHBIX IIOKPOBOB,;

OTCYTCTBHE 4YacTH XBOCTa U IUIQBHHKOB BCIICJCTBHE
MEXaHHYECKOT0 BO3ICHCTBHS M KaHHHOAI3Ma

(DyHKI_II/IOHaJ'II)HI)Ie aHOMaJInu

MexaHndeckre aHOMalIun

IMockonbky Oonee peTanbHOE ONMUCAHUE MOP(OJIOTHYECKUX aHOMAIHN
OCETPOBBIX PBIO HA PA3IMYHBIX JTAallaX PaHHEr0 OHTOTCHE3a HE BXOIMJIO B
3a7a4M JAHHOTO MOCOOMS, YUTATEISIM CIEAYET OOPATHTHCS K CIEIHaIbHBIM
U3JaHMsAM, HapHUMeED K ariaacy. MHOrue U3 nepedrcIeHHBIX BBIIIE aHOMA-
JMH CHIDKAIOT KU3HECTOMKOCTh MOJIOZH, & HEKOTOPBIE TIPUBOASAT K THOCTIH.
OpHako HEKOTOpBIC AHOMAJIMK HE OKa3bIBAIOT CYIIECTBEHHOTO BIMSHHS HA
KHU3HECTIOCOOHOCTD JINIMHOK ¥ MOJIOAW (HAarlpuMep, HECPAIIEHHE TIEPEMBI-
YeK OOOHSATENILHBIX OPraHOB, OTCYTCTBHE OJHOIO MM OOOMX TJja3, He3Ha-
YHUTENIbHBIE JIEPEKThl B CTPYKTYPE MBILIEYHOW TKaHH, YKOPOUYEHHE IUIaBHH-
KOB) ¥ BCTPEUAIOTCS Y B3POCJIBIX PHIO B aKBAaKYJIbTYpE.

11.5. Onenka aganTalMOHHBLIX KAa4€CTB MOJIOTH
10 peaKuusM HEeHTPAJbLHOI HEPBHOW CHCTEMBI

Tect «oTkphITOC TONE» (pHc. 11.4), pa3paboTaHHBIA I OLIEHKH axal-
TAI[MOHHBIX KAYECTB MOJIOJU TI0 PEAKIHUSIM [ICHTPAIbHONH HEPBHOW CHCTEMBI
(ITHC), mo3BoNsieT OLECHUTH YPOBEHBb IBUTATEIFHOW aKTHBHOCTH MOJIOJH,
€e PeaKTUBHOCTh HA BHEIIHWE CTHUMYJHI (3PUTEIBHBIC, TAKTIIBHBIC, THIPO-
JNIMHAMUYECKHE), €€ TPUTOJHOCTh JJIsl BEDKUBAHHS B €CTECTBEHHOU Cpeie.
[Ipu npoBeneHUH OMBITA OMPEALIIAIOT OCTPOTY PEAKIIMH MOJOAMU U3 TECTH-
pyeMoii BEIOOPKH Ha pa3iMdYHbIC pa3ApakKUTeNd (CBET U 3BYK pa3HOU 4acTo-
ThI). JIJIs1 3TOTO MOJIOIB MOMEINAIOT B KPYTIIBIA akBapuyM (IuaMeTpoMm 1 M),
JTHO KOTOPOTO pa3ZefiecHO Ha BOCEMb CEKTOPOB, M PETHCTPHUPYIOT KOJIHYE-
CTBO TIepeceYeHNi PHIOOH JTHMHUN THA 33 ONPEAETICHHBIH OTPE30K BPEMECHH.
XpoHoJormyeckas cxema IpoBeICHUs OIBITOB NpUBeIcHA B Ta0i. 11.4.
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Z

3BYK

Puc. 11.4. TecT «OTKpHITOE HOIE»

Ta6nuna 11.4. XpoHoJsornyeckasi cxeMa INpoBeJeHHUs TECTA KOTKPBITOE MOJIe»

Bpemst, MuH Pa3paskalonye 2JIeMEeHTHI (CTPEeCCOphl)
1-3 ApnanTtanys pelObl B HOBBIX YCJIOBUSX (3KCIIEPUMEHTAJIbHbIE EMKOCTH)
3-5 TlocTamantauuOHHbIN IEPUOL

Bo3aeiicTBHe 3ByKOM HM3KOH YacTOTHI
5-7 | Habmonenue 3a peakiyeit Ha 3ByK
Bo3aeiicTBHEe 3ByKOM BBICOKOH 4aCTOTBI
7-9 | Ha6monenue 3a peakuueil Ha 3ByK
Bo3aeiicTBHEe NOCTOSTHHBIM CBETOM
9-11 | Habronenue 3a peakiyeil Ha CBET
Bo3nieiicTBHEe KPaTKOBPEMEHHBIMH BCIBIIIKAMH CBETa
11-13 | Habmonenue 3a peaximeit Ha cBet

A,HaHTaIII/IH pLI6LI K HOBBIM YCJIOBUSIM 3aHUMAET OKOJIO 3 MHWH, B TC-

YEHHE KOTOPBIX OIPENEINSIOT OPHEHTHPOBOYHYIO JBUTATENbHYIO aKTHB-
HocTh (OA, en/MHUH) myTeM IoJcYeTa CpeHEr0 KOJIIMYECTBa epecedeHHbIX
puI0oi#i JHUH. [Tociie Toro Kak qBUTATEIbHAS AKTHBHOCTH PHIO CTAHOBUTCS
OTHOCHUTENIBHO TIOCTOSIHHOHM, pPAacCUUTHIBAIOT YCPEAHEHHOE KOIHUYECTBO
TepecedeHN TMHNAN THA W NPUHIMAIOT 3TO 3HAYCHHE 32 ()OHOBYIO aKTHB-
HocTh (DA, em/mmun). Ilocime BO3AEHCTBHA pa3IpaKaloOMIAM SJIEMEHTOM
OTIpENIEIAIOT peakTHBHOCTE (PA, en/MuH) — cpeHee KOIMIecTBO epecede-
Huii 3a cnepyromue 30 c. [Ipu oTOM y Monoan MoxeT HaOIIOAaThCcs Kak
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MIOJIOKUTETIbHAS, TaK U OTPUIATEIbHAS PEaKIHs Ha BHEIIHUE Pa3ipakuTe-
su. Ha ocHOBE MOJTy4eHHBIX a0COIOTHBIX XapaKTEPUCTUK PACCUMTHIBAIOTCS
otHOocuTenbHble nokazatenu (OA u PA), no3Bossiomne OUEHUTh CTENEHb
JIBUTaTeJIbHOM aKTUBHOCTH MOJIOAM OCETPOBBIX IMOJA JEHCTBUEM CHIIBHBIX
CEHCOPHBIX CTUMYJIOB:

ITA = OA / ®A - 100;
ITP = PA / ®A - 100,

rae ITA — noka3arens aktuBauuu, %;

OA — OpHEeHTHPOBOYHAS JABUTATCIbHAS AKTUBHOCTb, €7I/MHH;

®A - dboHoBas nBUTATENBEHAS AKTHBHOCTD, ¢JI/MUH;

[P — mokazarenb peakTuBHOCTH, %0;

PA - peakTUBHOCTb, €]I/MHH.

B xauectBe mpumepa B Tabn. 11.5 npuBeneHs! JaHHBIE CPABHUTEIEHOTO
aHaNM3a NoKa3aTelell IBUraTeIbHON aKTHBHOCTH B TECTE OTKPBITOE MOJIE)
MOJIOJTH CEBPIOTH, IOyYCHHOH OT OTOMAaITHEHHONW (POPMBI M TUKUX TIPOU3-
BOJMTENEH, 3aTOTOBJIEHHBIX B A30BCKOM MOPE.

Ta6auma 11.5. Ioka3are/u ABUIraTe/JIbHOM AKTHBHOCTH
MOJIO/IH CEBPIOTH Pa3HbIX TPy

I'pynna OA DA A IIpy IIp, IIps TIp4
Jukas 34,5 13,2 261,3 110,2 132,9 99,5 89,7
OoManHesHas 39,7 19,7 201,5 88,9 71,3 57,5 429

IIpumeuanue. OA — OpHEHTHPOBOYHAS JBHIraTENbHAs aKTHBHOCTh; DA — (oHOBas
JIBHTaTeNbHAs aKTUBHOCTH; I1A — moxasaTens axrtuBarmy; IIp; — mokasaTelb peakTHBHOCTH B
nepsele 30 ¢ mocie Bo3eiicTBHS HI3KOYaCTOTHEIM 3ByKOoM; IIp, — IoKa3aTenb peakTHBHOCTH B
nepssie 30 ¢ mocie BO3AEHCTBHSA BEICOKOYACTOTHBIM 3BYKOM; I1ps — Mokasarenb peakTHBHOCTH
B nepBsie 30 ¢ moce BO3IEHCTBHS MOCTOSHHBIM CBETOM; IIps — IOKa3aTenb peakTHBHOCTH B
nepssie 30 ¢ mociie BO3ACHCTBHS KPATKOBPEMEHHBIMH BCIIBIIIIKAME CBETA.

OneHKy OPUrOAHOCTH 3aBOACKON MOJOAM OCETPOBBIX K BBDKHBAHUIO B
€CTECTBEHHBIX BOJIOEMAxX ITyTEM HCIIOIb30BaHMS TECTA OTKPBITOE MOJIE» U
OTIpEJieTICHNE IUIABATENBHONW CIIOCOOHOCTH ITOCPEICTBOM COPTHUPOBKH MO-
JIOAW B THAPOJUHAMHYECKUX JIOTKAX C PETYIHPYEMOH CKOPOCTHIO T€UEHHS
B YCIJIOBHSIX OCETPOBBIX 3aBOJIOB 3(h()EKTHBHEE OCYIIECTBISTH B CHEIUAIH-
3UpOBAaHHON ycTaHOBKe «/IXTHOTECTY.
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11.6. Heiipopapmaxosiornieckoe TeCTHPOBaHHE

Heiipodapmakonornieckoe TECTHUPOBAHHE MOJIOOW, OCHOBAaHHOE Ha
OILIEHKE YCTOMYMBOCTH €€ K CTPECCHPYIOIIUM aOMOTHYECKUM BO3JICHCTBH-
sIM, TaKXe SABJSIETCS CHOCOOOM MPIKM3HEHHOH 3KCIpecc-OlEeHKH (MeHee
30 MuH) XKHM3HECTOMKOCTH DPbIO. 3HAYUTENBHBIM NPEHMYILIECTBOM METOJa
SIBJISIETCS TEXHUYECKas TPOCTOTA MPUMEHEHHSI, TI03BOJISIOLIAsT OCYIIECTBUTh
HelpohapMaKoJIOTHYECKYIO OLIEHKY B IIPOM3BOJICTBEHHBIX MacIITadax Ipu
BBIITYCKE MOJIOJIU B €CTECTBEHHBIE BOJAOEMBI MIIM OTOOPE PbIO B PEMOHTHYIO
yacTh CTaza. bomee ycroiumBas K HEHPOTPOIHBIM NperaparaM MOJIOIb
OTJIMYAETCSl TOBBIIICHHON >KM3HECTOMKOCThIO U YCTOMUYMBOCTBIO K IKCTpeE-
MaJIbHBIM 3HA4EHHWsSM TEeMIEpaTypbl M COJECHOCTH, Ae(UINTY KHUCIOPOAa,
CEHCOPHBIM BO3ACHCTBUSIM M 00JajgaeT Ooliee palMOHAIBLHBIM YPOBHEM
oOMeHa BemecTB. MeToiMka OCHOBAaHA Ha OIPEAEICHUH MTPOI0DKUTEIBHO-
CTH JICHCTBHS PacTBOPA aHECTETHKA, BBI3BIBAIOIETO YCTOHYMBYIO HAPKOTH-
3aIMI0 PBIO, BRIPAXKAIOIIYIOCS B yTpaTe PaBHOBECHS WM MPEKPALICHUH JBH-
YKEHUH XBOCTOBOTO CTEOISI.

AHanu3 BHEIIHEH KapTWHBI BIMSHHUS HAapKo3a Ha IMOBEACHHE MOJOIH
TI03BOJISICT BBIZICTIUTH TPH OCHOBHBIE CTAHN!

* [IOBBILIICHUE JIBUTATEIbHOW aKTHBHOCTH C MOCIEAYIOIIUM HapyLICHHU-
€M KOOPJIMHAINHN JIBI)KEHHUS;

* o/1aBJIeHNE (POHOBOIT aKTUBHOCTH PBIO, IOTEPS pediiekca paBHOBECHS;

* BBIKJIIOUEHHE BHEIIHETO JbIXaHMsI U 00€3/IBI)KUBAHNE PHIO.

BoccraHoBneHne JKU3HEAEATENBHOCTH HAapKOTH3MPOBAHHBIX PHIO NpH
MOMEIICHNH MX B YHCTYIO BOAY HPOUCXOJWT B OOpaTHOM IOCIENOBATEb-
HocTH. CllelyeT OTMETHUTh, YTO CYILECTBYIOT BUIOBBIE Pa3jIMuusl peaKkiuu
MOJIOIM  OCETPOBBIX PBIO C pasHOM Maccol Ha  BO3JCHCTBHC
Helipodapmakoaoruueckoro npemnapara (tabin. 11.6).

Tabnuua 11.6. lunamuka 06e3ABUKUBAHUS NPH HapKoTH3auuu MS-222
¢ KOHUeHTpauueii 50 Mr/;1 U BO3BpalleHHs IBUraTEIbHOI AKTUBHOCTH
MOJIO/IH 0CeTPOBBIX PbI (%o OT 001IEro YuciIa)

Bpems HapkoTu3almu, MUH BpCMX peatHiMalim
Bup pei0Os1 P P 1M, B YHCTOH BOJE, MUH

5 10 | 15 | 20 | 25 [ 30 | 1 | 2 | 3 4 [ 5] 6
Cesprora 1060 |8 |8 | -| -4 /|60]| 7 [1200]| - | -
(xkpymHas)
Cespiora 20 | 20 | 20 | 80|80 |8 |40 |50 |100]| - | - | -
(MeJikas)
Ocerp 1 _ | 30 | 30|60 | 70| 70|30 | 40| 40 | 40 | 80 | 80
HepCI/II[CKI/II/I
Ocerp - | 30|40 | 40| 70| 70 | 30| 40| 40 | 50 | 80 | 100
pYyCCKHiA
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Jlis skcmpecc-aHanm3a MOTYT OBITh TaK)K€ HCIONB30BAHBI U JPYyTHE
HelipodapMakoJIOTHYeCKUe TIperaparhl: XWHAIbAWH (2-METHIXWHOJIWH),
I'BO3JIMYHOE Macjo, THAPOXJIOPH] XHHOIMHA M jap. Helipodapmakonoruye-
CKO€ TECTHPOBAaHHE MOJIOJU IO PEaKIMU Ha BO3/EHCTBHE HEWPOTPOIHBIX
BEIIECTB MPOBOIUTCS MPHU Pa3IUIHBIX KOHIeHTpanusax (50 u 75 mr/n) aHe-
cretnka MS-222 (Tpukannmerancynb(oHara). Bpems skcro3unuy 3aBUCHT
OT KOHIEHTpaluu npenapara. [Ipu mpoBeaeHHH mHpouexypsl TPOBOIUTCS
MOHHUTOPHHT JIBUTAaTEIbHOW aKTHBHOCTH, YHCIIa HAPKOTU3MPOBAHHBIX OCO-
Oell ¥ CKOpOCTH MX BOCCTAHOBJICHWS B YHCTOH Boje. UyBCTBHTEIBHOCTH
MOJIOAU Pa3JIMYHBIX BHJOB OCETPOBBIX PHIO K a0OMOTHYECKHUM CTpeccopam
(BeIcokoi Temmeparype Boasl (32 °C), conenoctu (12 %o), nedpunury Kuc-
JIOpo/ia) JOCTATOYHO TECHO KOPPEIUPYET C MX UYBCTBHTEIBHOCTBIO K aHE-
CTeTHUKAaM. DTO MO3BOJIIET UCIIOJIL30BATh BPEMs HAPKOTHU3AILIUU OTACIbHBIX
oco0eil B KauecTBE WHTErPaIbHOTO IOKA3aTeNs JKU3HECTIOCOOHOCTH PHIO.
BwMmecte ¢ TeM maHHBIA METOZ ABJISETCS NPYDKU3HEHHBIM B OTJIMYME OT Je-
TaJIbHOI'O ME€TOJa q)yHKHI/IOHaJ'H)HI)IX Harpysok.

11.7. I3y4yeHue noBeJAeHYECKUX peaKINii MOJIOAU OceTpa
HA 3ane4YaTJeHHbIH XUMUYEeCKHHA CTUMYJI

W3yueHne 3aKOHOMEPHOCTEH HEPECTOBBIX MHIPAIUil OCETPOBBIX PHIO —
oHOW M3 Hambonee SIPKUX (HOpM MOTHBALIMOHHOTO TOBEJCHUS — OJTHOBpE-
MEHHO SIBJISICTCS HEOOXOIUMBIM 3JIEMEHTOM IIPH COCTABICHHUH IPOTHO3a MX
MIPOMBICJIOBOTO BBIJIOBA. Bo3melcTBrEe phIOOBOACTBA Ha JalbHEHIIee Tede-
HUEC (bI/I?)I/IOJ'[OFI/I‘IeCKI/IX IIPpOUECCOB PAa3BOAUMBIX BHUIOB OCCTPOBBIX, B TOM
Yrciie U Ha WX MOBEJCHHE, OCTACTCS OJHUM M3 MaJOHU3yUCHHBIX BOIIPOCOB.
HaGmonaromeecs: ©I3MEHEHHE XapakTepa MUTPAIIMOHHOTO TIOBEICHUS Hepe-
CTOBOM YacTH MOMYJISALHUI OCETPOBBIX PbIO, CHOPMUPOBAHHBIX LIEITUKOM U3
oco0ell 3aBOICKOTO BOCIIPOM3BOJICTBA, €IIE pa3 MOATBEPKAACT TE3UC, UTO
HATpaBJICHUS aJalTaldil pealm3yrTcs B Ipollecce HHIUBUAYAILHOTO
pa3BUTHS 0] BO3ACHCTBAEM BHEIIHUX (DaKTOPOB U B reHO(GOHIE HE 3aI10-
skeHbI. [Ipy 9TOM KITFOUEBYIO POJIb UTPACT HE «MHCTUHKT JIOMay, a «yCIOBHS
JIOMay» U TOJBKO TOTJIa, KOTJ]a OHH 00ECIICYNBAIOT HAJCKHYIO BOCIIPOU3BO-
JTUMOCTH BHJA.

OceTpoBbIe PHIOBI BeChbMa IDIACTHYHBI K (haKTOpaM BHEIIHEH CpeIbl.
OHM cTIOCOOHBI BEIKUBATH BO MHOTUX HEOJATOMPHUATHBIX IS BUA YCIIOBH-
SIX BCJIEACTBHME BBICOKOM aJaNTallMOHHON CITOCOOHOCTH, BO3ZHHUKIIEH B X0/
SBOJIIOINH U peaTu3yeMoi depe3 HeHpOIHIOKPHHHBIE MEXaHU3MBI PEryJIsi-
mun. CrucremMa amanTanui y pel0 co3peBaeT B OHTOTeHe3e, HO padoT, CBs-
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3aHHBIX C M3YYCHHEM DOJIM PAHHEro OHTOTCHE3a B peaM3alui BUIOBBIX
MPUCHIOCOOIECHHI Y OCETPOBBIX PBIO, CPABHUTEIBHO HEMHOro. Takum oOpa-
30M, B COBPEMEHHBII MepHOJI, KOraa B A30BCKOM OacceifHe eMHCTBECHHBIM
CIoco0OM COXpaHEHHs STHX LEHHBIX B MPOMBICIIOBOM OTHOIICHHH PBIO
0CTaeTCsl MX BOCIPOU3BOACTBO Ha PHIOOBOAHBIX MPEANPUATHSIX, H3YUCHHE
(HU3HONOTMYECKUX MEXaHM3MOB aJanTalldii B paHHEM OHTOrCHE3e MpUob-
peraet 0co0yI0 aKTyaJbHOCTb.

VY BBICIINX JKUBOTHBIX (TEIUIOKPOBHBIX) ONpEeieHHbIe (YHKIHOHAIb-
HBIC MEXaHH3MBbI, OOYCIIOBIMBAIOIINEG HUX MPHCIOCOOHTEIBHYIO MAESTENb-
HOCTh W IIOBEJICHHE, CKIAIBIBAIOTCS B CPABHHUTEIHHO KOPOTKUH IEPUOX
paHHEro Impe- W MOCTHATAIBHOI'O Pa3BUTHS, HA3bIBAEMOI'O KPUTHYCCKHM.
Menee Bcero pazpabotaHa 3Ta mpobiema B OTHOUIEHHU HU3IIUX >KUBOT-
HBIX, B YaCTHOCTHU B MpEJENax Kiacca poi0: 3/ech QYHKIIMOHAIBHBIC OCHO-
BBl NOBEJICHYCCKUX CTEPEOTUIIOB B PAaHHEM OHTOICHE3e H3YydJalllCh MEHee
HMHTCHCHBHO WM MOYTH HE U3ydeHbl. OMHOBPEMEHHO NPHHSATO CUHTATH,
YTO y pbIO BIHMSHHE HEPBHOW CHCTEMbI Ha TOBEICHHE B PAaHHHH MEPHOJ
OHTOreHe3a BECbMa OTrPAHMYCHO BCJICACTBHE HE3PENOCTH LECHTPAIbHBIX
MEXaHH3MOB PETyJISIIIH, B TOM YHCIIE B HEHPOIHIOKPUHHOTO 3BeHA. MeTo-
JIMKA PETHCTPAIMU MOBEICHISCKHX PEaKInil MOJIOJM OCeTpa Ha 3ameyar-
JICHHBI paHee XUMUYECKUIl CTUMYJ MTO3BOJIMIIA MOJIYYUTh JOKa3aTeIbCTBA
BIIMSIHUSL HEPBHOM CHCTEMBI OCETPOBBIX PHIO Ha MOBEJICHUE HaYHMHAA C Ca-
MBIX paHHHX 3TaroB OHTOT€HE3a.

VYyacTHe HEpBHBIX MEXaHH3MOB pearupoBaHus Ha (HaKTOpBI cpelbl B
paHHEM OHTOTCHE3e OCETPOBBIX PHIO M POJb 3THUX (HAKTOPOB B MOAYJISILUH
MOCICYIONIET0 MOBEICHUSI M3ydYanach HaMH HAa MOJENH HWMIIPUHTHHIA
XUMHUUYECKHX CTUMYJIOB JIMUMHKaMu pycckoro ocerpa (Acipenser guelden-
staedtii Br.) MmmpunTuHr kak Hambonee mnpocrtas (opma peanu3aluu
«HEPBHOW MaMsATH» TOMNACTCS KOJHMICCTBEHHON OIIEHKE M HCCICIOBAH Y
pBIO. Y 1T0COCEBBIX PHIO M30MpaTenbHAs afanTanusi K XUMUYECKUM pas3japa-
KHUTEISIM (OOOHSTENBHBI UMIIPUHTHHT) HOSBISIETCS B OCHOBHOM B IIEPHOJ
CMONTH(UKAIINN U B JAITBHEHIIIEM peain3yeTcsi B X0/ HEPECTOBBIX MHUTpa-
uii. BeposTHO, 9TO M OCETPOBBIE, MOCKONBKY OHH OO0JIaZal0T Pa3BHTOU
CHCTEMOIl XMMHYECKOTO TECTHPOBAHHUS CPEIbl, MOTYT 3ameyariisiTh 3TH
CHT'HAJIBI B OIIpeJIeTICHHbIH epHOo]] OHTOTeHe3a U B JajbHEHIIEM HCIIOIb30-
BaTh MX B LEJISIX OPHEHTAIINH.

O6opynoBaHue:

1) sKCcHIepUMEHTANBHBIH aKBAPHYM C CHCTEMO# 00OpPOTHOTO BOAOCHA0-
KEHHUS;

2) MHKPOKOMIIPECCOPBHI;
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3) GacceliHbI HITH aKBapHyMBI UL BBLACPIKUBAHHS PHIO.

PeakTuBel:

1) BemiecTBO ISl OMPEACIICHUS! YYBCTBUTEIBHOCTH PBIO K XUMHYECKHM
pazzapaxurensim (MophoIHH);

2) aKTHBUPOBAHHBII YTOJIb.

HenocpencTBeHHO TOCIe BBIKIEBA MPEIMUMHKH OCETpa MOMEIIAIOT B
3aBOJICKME OaccelHbI ¢ IPOTOYHOH BOJOH. B kauecTBe MozmenbHOrO Belie-
CTBa U «3aIlIOMHHAHUSI» HCIOJB3YyeTCsI MOP(OIMH — OJOPAaHT B OYEHBb
MaJIBIX W DKOJIOTHYECKH 0e30IacHBIX KOHIEHTpalusax. J[aHHoe BeliecTBo
BHOCST 10 ME€PE BBIMBIBAHHMSI €T0 U3 0aCCEHHOB C ONPEJICNICHHOH CKOPOCTHIO
Tak, 9TOOBI KOHEYHas! KOHIeHTpamus ero coctapisuia 10-10-10-8 M. Cpok
9KCIO3HUINHU COCTAaBISUL: 4 cyT (0T 36-i no 40-i ctagnu pa3BUTHS MIPEIIAY-
unkn), 6cyr (40-45-s cramum), 10 cyt (36-45-1 craguu), 18 cyr
(36-s1 cragus — 8-cyrounas nuumnka). [IOMUMO 3TOTO MpeLyCMATPUBAIOT
BapuUaHTHl, I7Ie PBIO MPUydYaroT K MOPGOINHY MOCIe MepeXoaa Ha IK30TCH-
Hoe nutanue (45-1 cramus) B teuenue 8 u 30 cyr. HaumeHnoBanue craamii
passutus npuseneHo mo T. A. lermag (T. A. Iertnad u coast., 1981).

[MTocme skcro3umuy peIO MEpecaXMBalOT B OACCEHHBI C MPOTOYHON BO-
noit 6e3 cienoB MmopdonuHa, rae u coaepxkar ot 3 Hex a0 1,5 mec. Tectu-
POBaHKE MOJIOJM NPOBOAUTCS TPYIIIAMH 10 5—7 IIT. B OKCIIEPUMEHTAJIBHOM
akBapuyMme pasmepom 46%23x20 cM ¢ HENpepBIBHO JEHCTBYIOMIEH CHCTe-
MO 000poTHOTO BOAOCHAOXKeHH. OYNCTKA BOJBI MMPOMU3BOAUTCS C IIOMO-
IIBIO TPaBUsl U aKTHBHPOBAHHOI'O YIJIA. AKBapuyM YCIIOBHO pasZiejiieH Ha
JIBE TIOJIOBHHBI: CTapTOBYIO M OIBITHYIO (TECTOBYIO). B ombITHOI wacTn
aKBapHyMa pPacIOJI0XEHO JBa OTCEKa C MapajUIeIbHBIMU ITOTOKAaMH BOJHI,
IoJlaBaeMbIMH uepe3 y3kue Tpyoku (puc. 11.5). Amanramus ped K yCIOBH-
M aKBapHyMa IPOXOJIUT TPH BKIIOYCHHOHW cHUCTeMe OOOPOTHOTO BOMO-
CHA0>XEHHMS M OTKPBITHIX KpaHaX BOAOIO/AYM B ONBITHON YacTH aKkBapuyMa,
YTO B IKCIIEPUMEHTE TT03BOJISIET YCTPAHUTh PEAKIMIO PHIO Ha BKIIOUEHHE U
BBIKJIIOUCHHE TOTOKOB. Ha CTUMYJNIBHOM HMHTEpBaJie OJUH M3 IIOTOKOB B
MIPOM3BOJILHOM TIOPSIIKE CMEHSIET pacTBOpP XMMHYECKOTrO BemecTBa (MOp-
¢domunra 10-8 wau 10-9 M). KoHueHTpaIuy BEIIECTB IPUMEHSIOT B BOCXO-
JUIIIEM TOPSIKE.

B nporecce TecTupoBaHusS MOJIOIN OCETpa, KOT/IA OILIEHUBAIOT €€ peak-
LU0 Ha 3allCYaTICHHBIN paHee XMMUYECKHH CTHMYJ, PETUCTPALUIO Iapa-
METPOB [IBUTaTEIbHON aKTUBHOCTH IIPOBOAAT ITyTEM IMOACYETa KOIHMYECTBA
pBIO B TECTOBOI 4acTH akBapuyMma (B ONBITHOM U KOHTPOJBHOM OTCEKax
pa3zenpHO) Ha (JOHOBOM, CTUMYJIBHOM U B PsiZIE CIy9acB Ha MOCTCTHMYJIb-
HOM MHTEpBaJax.
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Puc. 11.5. CxemaTnueckoe H300pakeHUE IKCIICPHMEHTAIBHON YCTaHOBKU
JUISL M3yYCHHS TOBEACHHS MOJIOM OCeTPa (CBETIIBIMHU CTPEIKAMH 0003HAYCHEI
OIIBITHBIC OTCEKH aKBAPUYMa, TEMHBIMH — HAIPABJICHUE JIBUKCHHUS BOJIBI
U TECTUPYEMOTO pacTBopa (Mop(onHa); BBEPXY — pe3epByap
JUTs1 OYMCTKH BOJIBI, CJIEBA — COCYJ] C PACTBOPOM MOpoInHa)

JlnMHa MHTEPBAJIOB JIOJDKHA OBITH OJTMHAKOBOM ISl SKCIICPUMEHTOB OJI-
HOH cepuH (3 wiam 4 MUH) U He UMeTh npoMexxyTkoB. Ha ¢onoBom nHTep-
BajJe B OTCEKAaX B DKCICPUMCHTAIBHOW YaCTH aKBapHyMma 4epe3 MUICTKH,
pacIojoXeHHbIE y JHA, IHPOM3BOAWTCS HENpEpbIBHAS I10/1a4a BOJBI.
Ha ctuMynpHOM HMHTEpBaje B ONBITHOM OTCEKE, BHIOMPAEMOM IIPOU3BOJIb-
HO, BO3JCHCTBYIOT TE€M XHUMHYECKUM pa3/IpaXHTelieM, KOTOpBIH paHee
MIPEIbABISUIA JTHYMHKAM Ha MTOATOTOBHUTENFHOM dTare. Ero momator depes
MMUTETKA BOJHM3M THA aKBapHyMma, B TO BPeMs KaK B KOHTPOIHHOM OTCEKe
TaKWM k€ 00pa3oM IOIAIOT BOAY.

[IpomexxyTok MeXITy oTcueTamu (IIar) PeruCTPUPYEMBIX MapaMeTpOB
BEIOMPAIOT OJMH Pa3 B Haydale dKCIEePHMEHTa. BelmdnHa ero MokeT 3aBH-
CeThb OT BEIMYHMHBI pbI0 W akBapumyMma. J[as OONBIIMHCTBA aKBapHyMHBIX
pBIO poMexyToK coctasisier 5—10 c. B nanHOM cityyae Juist MOJIOAN OCeT-
POBBIX PBIO, pa3Mep KOTOPBIX K MOMEHTY Hadalla ONBITOB COCTaBIsLI 4—6 cM
u Oosee, mar OpUHAT paBHBIM 15 c. Takum cmoco0oM Ha HCCISTyEeMbIX
MPOMEXYTKaX PErUCTPUPYIOT BpeMEHHOE M3MEHEHHE 4Kcia phlO, HaXOoas-
IIAXCS B OTCEKE.

[ToBegeHUECKYIO pEaKIMIO PhI0 MOKHO OIICHMBATh HECKOJHKUMH CIIO-
cobamu (b. B. Comyxa, 1989). B nanHOM citydae mpuBeAeHHI ABa criocoa:

1. O peakuuu CyIasaT MO KOJTUYECTBY PHIO (B MPOIEHTAX MO OTHOIICHUIO
K (DOHY) B OIIBITHOM OTCEKe. Pe3ypTaThl BEIMUCISIOTCS IO (popMyie
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4 %100
A

rne A — 9ucio peld B OTCYTCTBHE CHTHAJIA, IMIT.;

A; — 4ncIo peIO Npy Nojave CUrHajia, mr.

Takoif MeToJ OLIeHKH JaeT OOIIyI0 KapTHHY peakuuu. B To e Bpems
OCHOBHBIM HEJIOCTATKOM JaHHOTO METOJIa SIBJISIETCS HEBO3MOXKHOCTDH OLEH-
Ki cnaObIX (MOPOTOBBIX) M3MEHEHWH JIBUTAaTEbHONW aKTUBHOCTH PBIO, a
TaKoKe U3MEHEHHUH MTOBEICHUS PHIO B IIPOLIeCCce TECTHPOBAHUSL.

2. Kaxxplit sKCiepuMeHT (peann3anysi) Ha Oymare mpeacTaBisieT co0oi
MOCIIEOBATENIPHOE H3JIOKECHUE PETHCTPHPYEMBIX IapaMeTpoB  (YHCIIO
pr16 N). [Tocne ompeneneHust cpeaHero 3Ha4eHUs Ha (POHOBOM HHTEpBAe
BCE 3HAYCHMSA OTCYETOB HA CTUMYJIBHOM (M MOCTCTHUMYJIBHOM) MHTEpBaie
JIeNSIT Ha cBoe (POHOBOE CpelHee, TAKMM 00pa3oM OIPEAENSIOT 3HAuYeHHS
YaCTHBIX IOKa3aTejen pearupoBaHus IJid q)OHOBOFO U CTUMYJBHOI'O HH-
TEPBaJIOB.

Takum 00pa3om, Ha Ka)JJOM HHTEpBaJe

Ky = Ny 11 nansoro natepBana / Ny gona;
K¢ = Ng; 11 nansoro untepsana / Ne, goua-

Taxkoii crioco0 orieHkH OoJice yA00CH MOTOMY, 4TO BapuabeapbHOCTh (o-
HOBOHM aKTUBHOCTH MOXET 3aMaCKHUPOBATh CIA0bIC pPeaKIiu, a HOPMUPOBKA
MO3BOJISICT UCKITFOUUTh 3aBHCHMOCTh OLICHOK PEaKIMU OT UCXOJTHOU (POHO-
BOI1 aKTUBHOCTH PBIO, MCHSIOIICHCS OT OIBITA K OMBITY, OT YHCIIA UCIOJb-
3YEMBIX PBIO B SKCIICPUMEHTE WJIHM OT BIIMSHUS MPEIICCTBYIONIETO BO3/CH-
ctBus. Ecnu moBeneHne Ha CTUMYIHLHOM HHTEpPBaje HE OTIIMYAETCS OT IIO-
BeZlcHHs Ha ()OHOBOM WHTEpBAle, TOTZla CyMMapHasi OlleHKa peaknuu (Be-
muanHa K,) mpubnmkena k equauie. s 6oiee TOUHOW ONEHKH PEakIn,
9YTO OCOOCHHO OTHOCHTCS K phIOaM, BBIPAIIMBACMBIM HCKIIIOYUTENHFHO B
a00paTOPHBIX YCIOBHUSIX, IPOU3BOIMTCS TAK)KE M OIICHKA MTOBEJCHUS PHIO B
KOHTPOJIFHOM OTCEKE.

YacTHbIe MOKa3aTelu pearupoBaHuss K CyMMHUPYIOT TI0 BEPTHKAIH IS
BCEr0 MacCHBa JaHHBIX TI0 ONMPEICICHHOMY BHIY pa3ipaxkuress. B pe3yib-
TaTe 3HAYCHUE TOKa3aTelsi pearnpoBanus K oka3piBaeTcs paBHO OTHOIIC-
HUIO CPEJTHET0 YACTHBIX IMOKAa3aTeNiel peakiuu (CTUMYII) K CPEIHEMY YacT-
HBIX MOKa3aTesneil KoHTpos (hoH).

B nanHoM ciyqae

K, =K. /Ky =1,6/1=1,6 (rabm. 11.7).
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Tab6nuua 11.7. [IpoToko. nepBUYHOH 06PaOOTKH Pe3yIbTATOB TECTUPOBAHMSA
MOJIOIH 0CceTpa

Kon-Bo K mns dponoBbIx nHTEpBaNOB (MHTEpBaI — 15 C)
CEKYHI 0 15 |30 |45 (60 |75 |90 |105 |120 |[135 |[150 |165 |180
1 25 100 (0,0 {00 |50 (00|00 (00 (25 (0,0 |00 |25 |00
2 16 |16 |00 |16 |32 |16 |00 |16 |16 |0,0 |0,0 |00 |00 |Kg
3 00 |12 (12|00 |12 (0,0 |12 |12 (12 |20 |00 |25 |12
4 22 100 (22 (11|00 (1,1 )22 |11 (11 (22 |0,0 |00 |33
n 00 |00 (00 |10 |00 (0,0 ]00 |10 (1,0 |20 |20 |00 |10

13 |06 |07 (0,7 |19 (05|07 |10 (15 |12 |04 |10 |11 |10
K a5 ctumynbHBIX HHTEpBaIoB (MHTEpBaAN — 15 ¢)
0 15 |30 |45 (60 |75 |90 |105 |120 |[135 |[150 |165 |180
50 |25 |50 (00|25 (25 (25|25 (0,0 |50 |00 |25 |00
32 |32 (16 |16 |16 |16 |16 |16 [16 |32 |00 |16 |16 |K.
12 |37 125 (12|12 (0,0 |12 |12 |00 |25 |25 |25 |25
11 |11 )11 (11122 |00 (00 |11 |11 |22 |22 |22 |33
00 |00 (0,0 |10 |00 (1,0 |10 |20 (2,0 (0,0 |10 |0,0 |20
21 1212010 |15 (10|13 |17 {09 (26 (11 (18 |19 |16

S|h|W|IN|F

W3meHeHne moBeaeHNs] — 9acTO HanOoJIee OTUSTIMBbIN MOKA3aTeb He-
OIIaroNpHUATHBIX BIUSHUNA HA OPTaHWU3M IIPH OTCYTCTBHHU rubenn puio. [Ipu-
yeM HanboJjee yI3BUMBIMH MOTYT OKa3aTbCsl TyBCTBUTEIBHBIEC CTaIH PaH-
HEro OHTOTreHe3a. V3moxKeHHast BBIIIE METOJUKA IPUTOIHA TIPH BBISBICHUN
CTENICHN HEOIArompusATHOTO BO3JICHCTBHA HEKOTOPBHIX IIMPOKO pPACHPO-
CTpaHEHHBIX TOKCHKAaHTOB, HalpUMep OONaJaloluX HEHPOTPOIHBIM JIeH-
CTBHEM, Ha MPOIIECCHl 3alleuyaTIeHUs] XUMHYeckoro crumyna. Ilon BiusHU-
€M HeOJaronpHusITHBIX BO3/CHCTBUII Ha PBIO B PaHHMI MEPHO]| OHTOreHE3a
MOXET OBITh 3apErHMCTPUPOBAHO M3MEHEHHWE IIOBEJCHYECKUX PEaKLUUi Ha
CTaJluu MajbKa.

ITpn n3yueHnn necTBUS KCEHOOMOTHKOB (HAIPHUMEp, MECTHUINAOB WIN
HEe(TEeNPOIYKTOB) Ha TPOIECCHl XMMHUYECKOH «IaMATH» OCETPOBBIX DPBIO
METOJMKA BBIICP)KUBAHMS JIMYMHOK M aHAIN3a PE3yIbTaTOB MMOBEICHIECKIX
9KCTIEPUMEHTOB aHAJOTWYHA BBIIICH3JIOKCHHON, 3a HCKIIOYCHHEM TOTO,
YTO ITOATOTOBHUTENBHBIN 3Tan SKCIEpUMEHTOB (00paboTKa TOKCHKaHTaMHU
JMYMHOK B YYBCTBHUTENBHBIM UIS 3alE€YaTIICHUS XHMHUYECKHX CTHMYJIOB
MIepHo/1) BBITIONHSIETCS HE B OacceliHax, a B 1JaDOpaTOPHBIX YCIOBUSX (aKkBa-
puymax).

B uxtHonornueckux u (pU3NOJOrMYECKUX HCCIENOBAHMAX OCETPOBBIX
pBIO TpU M3YYEHHH OCOOEHHOCTEH WX HEPECTOBOTO XOJa M COCTABJICHUH
MPOTHO30B BHUMaHKE OOBIYHO YJEJsIeTCsl 3aBepllaroleMy dTary — HalJro-
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JICHHUIO 32 3peNIoi JacThio Homysaud. C TMOMOIIBI0 METOIWKH, M3JIOKEH-
HOW B JJAHHOM IO/Ipa3jiefie, yAalIoCh MONIYyYUTh JTOKA3aTeIbCTBA TOMY, YTO
Ka4eCTBEHHbBIC U3MEHCHHS TIOBECHUS, IPOU3OMICIIINE B MOMYIISIHA OCET-
POBEIX pbIO A30BCKOTO OacceiiHa, MOTYT OBITh CBS3aHBI C @HTPOIIOTCHHBIM
BO3JICHCTBUEM HA CaMbIX PAaHHUX JTalax JIMYMHOYHOTO PAa3BHUTHUS PHIO.
B 3TOT Mepuoa oceTpoBbIe 00JANAIOT BBICOKOW IUIACTHYHOCTHIO HEPBHOM
cucteMbl. Ompe/eNieHHBIC MOBEACHYCCKUE CTEPEOTUIIBI Y B3POCIBIX PHIO,
CBSI3aHHBIC C TIOBEJICHYECKMMH OTBETaMH HA XUMHYECKHE CTHMYIBI M HC-
MIOJIb3yEeMBI€ TP UX OPHEHTAINH B paHHEM BO3PacTe, MOTYT MOAUDHUIIPO-
BathCs. Ilpu 3ToM (akTOpsl cpeasl (YCIOBUS 0OUTaHHS MOJIOAH) M (HU3HO-
JIOTHYECKHEe OCOOEHHOCTH (TOPMOHANBHBIN CTaTyc) BIHMSIOT Ha CIIOCOO-
HOCTB K (PUKCAITH B MAMSATH XUMHUYECKUX CTUMYJIOB U H3MEHSIOT BpEMEH-
HBIE IIapaMETPbI YyBCTBUTEILHOIO NIEPUOAA.

11.8. MeToasl GyHKIMOHAILHBIX HATPY30K

K Hambosiee pacmpocTpaHEeHHBIM METOIaM (YHKIHOHAIBHBIX HAIPY30K
OTHOCAT METOJbI OMNPCACICHUA OKCUPE3UCTCHTHOCTHU, TEPMOPE3UCTCHTHO-
CTH, YCTOMIMBOCTH K TOJIOTaHUIO.

Mertoa onpenesieHns OKCHpe3UCTeHTHOCTH. Onpeie]IeHre TOPOTOBBIX
KOHIICHTPAI[Uil OCYIIECTBISUTH B CTCKJITHHBIX EMKOCTSAX C MPUTCPTHIMHU
MpoOKaMH, B KOTOPEIE BMOHTHPOBAHBI OTKAINOPOBAHHBIC NATYMKU KHCIIO-
pona «9xotecT-2000». EMKOCTH mOMeIanu B TEpMOCTaTUPYEMBIN aKBapH-
yYM BO M30CKaHUE PE3KUX MepenanoB Temreparypsl. [lepen HagamoM ombiTa
OMpeeIsIM UCXOJHOE COJIepKAaHHE PACTBOPEHHOrO KHCIIOpOJa B BOJE
KOKJIOW €MKOCTH, a 3aTeéM B KaXAylo W3 HuxX nomemanu mo 30 ocobeit
craniaptHoi Monoau. C TeueHHeM BpeMEeHHU M3-3a MOTPeOIIeHHs KUCI0po/ia
MOJIO/IbIO KOHILIEHTPALUsI €r0 B BOJAE CHIDKAJIACh, YTO Ha ONPENEeJICHHON
cTanuu (IIOpOroBO€ 3HAUYEHHE KOHICHTPAIMU KHCIOPOJa) MPUBOIWIO K
rubenn ocobeit. Kputepruem rudenu Moyionu SBSUIACh OCTAHOBKA JBHXKE-
HUS KaOCPHBIX KpPBINIEK. B MOMEHT HACTYIUICHUS YAYIIbS KaXI0H ocodu
(UKCHpOBaIM KOHLEHTPALHUIO KHCIopoga. Ha OCHOBaHMM MOJYYEHHBIX
JIAaHHBIX ONPEJENSUIM BEIMYMHY CTHMYJIHUPYIOLIEro AEHCTBUS JIa3epHOTO
M3ITyYSHHs U1l YCTOHYMBOCTH MOJIOZM OCETPOBBIX PHIO K JE(HIUTY KHUC-
Jopona:

Y0, = ([02]«/ [02],)100,

rae [O,] — moporoBasi KOHIIEHTPAIMsS PACTBOPEHHOTO B BOJE KHCIOPOIa
JUISl KOHTPOJILHOMW TPYIIITBI, MI/T;
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[O,], — moporoBast KOHIIEHTpALUsi PAaCTBOPEHHOTO B BOJE KHCIOPOIA
JUTSL OTIBITHOM TPYIIITBI, MI/JI.

MeTton omnpenejieHusi TepMOpe3ucTeHTHOCTU. OIBITH [0 OMpeserie-
HUIO TEPMOPE3UCTEHTHOCTH NPOBOIWIN B S0-JIUTPOBBIX aKBapuymax, B
KOTOpbIE OBLIM YCTAHOBJICHBI TEPMOBOIOHATPEBATENH, TIOMIIA JUIs TIepeMe-
IIMBAaHUS W TPUHYTUTEIHHON a’pallid BOJBI, KOHTAKTHBI TEPMOMETp U
CaJIo¥uKH, B KOTOPHIC MOMEINAIMCH MOJOMBITHBIC 3K3EMIUIAPBI MOJOIH.
OnBITHL CTaBWIN TI0 CIEAYIOMIEH cxeMe. AKBapWyM 3aIllONHSUIA BOJOW, B
KOTOPOH BBIIEP)KUBAIN MOJIOJIH B TeueHHE 24 4 Oe3 MUIIK. 3aTeM BKIIFOYa-
Ju HarpeBaresb U B Teuenue 40—50 mun nogorpesaiu Boay jao 31 °C. Ye-
pe3 KOPOTKHUI MPOMEXYTOK BpeMEHH TeMIieparypa nogauManiace jgo 32 °C.
Bpems TepMOpe3UCTEHTHOCTH OTCUUTHIBAIM C MOMEHTa AocTkeHus 32 °C.
CopneprkaHre KUCIIOpOJa B BOJIE aKBapHyMa He mamajio Hmke 7 mr/i. ['m-
0eIb MOJIOAM ONPENEISUTH 10 OCTAHOBKE IBIDKEHUS >KaOCpHBIX KpBIIICK.
B MoMmeHT rubenu Kaxmoi ocodu GUKCHpOBATN BpeMs TEPMOPE3UCTECHTHO-
cTH. BenmnuuHy cTUMynHpYIOMero AeHCTBUS Ja3epHOTO M3IYUICHUS IS Tep-
MOPE3UCTEHTHOCTH MOJIOZHM OCETPOBBIX PEIO onpenersun o Gopmyiie

’Yt = (to / tl()looy

rae {,— IpOaOIDKUTENFHOCTh BBDKUBAHUS MOJIOOM OCETPOBBIX DPHIO TpH
temreparype 32 °C, T.e€. TepMOPE3UCTEHTHOCTb MJisi ONBITHOU
TPYIIITBL, MYH,

tx — TEpPMOPE3NCTEHTHOCTH ISt KOHTPOJIBHOM TPYIITBI, MUH.

Metoa ompeaejeHusi YCTOHYMBOCTH K rojoaanuio. OrmpenereHue
YCTOWYMBOCTH K TOJIOAAHMIO IPOBOAMIIM B JIOTKaX C IPOTOYHOM BOAOH.
Jlns uckimroueHs NomaiaHus KopMa BMecTe ¢ BOJIOW Ha BXOJAE yCTaHABIIH-
BaJIM CETKH M3 MEJKOSYEHCTOTO KalmpoHa. B Xome ombiTa KOHTPOIMNPOBAIN
TeMIIepaTypHBIN peXUM, coJepkaHue kucioponaa B Boae u pH. Ha ocHosa-
HUUW TIOJIYYEHHBIX PE3YNbTATOB ONPEACSIN BEIHMUYMHY CTHUMYJIHPYIOIIETO
JCHCTBUS ISl YCTOHYHUBOCTH MOJIOJIA OCETPOBBIX PHIO K TOJIOIAHUIO:

Yhun = (HUN, / HUN,)100,

rne HUN, — cpeaHsis mpoaonKUTETbHOCTh BBKUBAHHS MOJIOJIU OCETPOBEIX B
YCJIOBHSIX MOJIHOTO OTCYTCTBHUSI KOPMa, T. €. YCTOWYMBOCTh K TO-
JIOJIAHHUIO B OMBITHOH IpyIIIe, 4;
HUN, — yCTOIYHBOCTE K TOJIOJITAHHUIO B KOHTPOJIBHOH IpyTIIe, U.
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12. PASMEPHO-BECOBBIE I1I0KA3ATEJIN

W3mepenne pa3sMepHO-BECOBBIX MOKa3aTeIeH PeIO U APYTUX THAPOOHOH-
TOB SIBJISIETCS] HEOTHEMJIEMOW COCTABIISIFOIIEH B XOJI€ BBINOJHEHUS PhIOOXO-
35IIICTBEHHBIX UCCIIEI0BAHUM.

K pasMepHO-BECOBBIM NOKa3aTeIssM OTHOCIT MacCy, a TaKke JUINHY
BCell pRIOBI MM ONPEICTICHHOTO MOP(OIIOTHIECKOTo mapameTpa.

Maccy pbIOBbI H3MEPSIIOT HHAMBHUIYaIbHO Ha BECcaX, KOTOPBIE PEryJIsIpHO
MPOXOZAT METPOJIOTHIECKYIO MOBEPKY. VIHANBUIyaNbHYIO MacCy U3MEPSIOT
B rpaMMax WM MUJUIMTPaMMax, B 3aBUCHMOCTH OT BO3PAaCTHOH KaTerOpHH,
C TOYHOCTBIO J0 NECATHIX. B mporiecce BBIMOIHEHHS B3BEIIMBAHUS PHIOBI
HEOOXOMMO CJIEeJIUTh, YTOOBI BOJA, CTeKaeMas C Hee, He BHOCHJIA ITOrpel-
HOCTEH B ITpoIlecc B3BEMIMBaHMA. [yl yMEHbIIEHHS cTpecca PhIObI JOIyc-
KaeTcsl MCIIOJIb30BaHUEe aHECTE3UH, €CIIU 3TO He OyAeT BIUATH Ha XOJ BbI-
TIOJIHEHHs HCcieoBaHMH. JlomyckaeTcs B3BENIMBAaHHE PBHIOBI HEMOCpPEn-
CTBEHHO B €MKOCTH C BOJO, KOTOpas 3a0JaroBpEeMEHHO B3BELIMBACTCS U
BBICTABJIAICTCA Ha Tapy. B MOHHUTOPUHTOBBIX MCCJICIOBAHUAX, 4 TAKIKE MIPHU
KOHTPOJIBHBIX 00JIOBaX JIOMYCKAETCsl MACCOBOE B3BEIIMBAHUE PHIOBI OTHOTO
BUJIa U OJIHOTO BO3pacTa C JajbHEWIIMM OMpeNesieHHeM CpelHeld MaccChl
IyTeM JeJIeHHs 00IIei MacChl Ha KOJIMYECTBO B3BEIINBAEMbIX IK3EMILISPOB.

12.1. UcciienoBanue pocTa poiObI B pHIOOBOICTBE

Poct pwIOBI M3y4aeTcs IyT€M INPOBEICHHS CHCTEMAaTHYECKHX B3BEIIH-
BaHui W m3aMmepenuit (puc. 12.1, 12.2). Yem BbIllie CKOPOCTh POCTa PHIOHI,
TEM 4Yalle CleayeT MPOBOJAUTH e B3BEIIMBaHUE U M3MepeHHe. B mpakTuke
pBI6OBOI[CTBa KOHTPOJIBHBIC JIOBBI IPOBOJATCA OJWH pa3 B ACCATb WU IIAT-
HaJIaTh JTHEMH.

OCHOBHBIE TIPOMEPEHI, YIIOTPEOIAIONNECs Al YCTAaHOBICHHS XapaKTepa
POCTa ¥ OLIEHKH dKCTEphepa KapIa:

— mmmHa Tena (l) — paccTosiHMe OT BepUIMHBI Phla J0 KOHIIA Yellyida-
TOTO TIOKPOBA WJIM JIO Havaja JIydei XBOCTOBOT'O TUIaBHHKA,;

— nnHa 1031086l (C) — paccTOsIHUE OT BEPLIMHBI PbUIA J0 3aJHEr0 Kpas
»kaOepHOI KPBIILIKY;

— HanbonpLIas BbIcOTA Tesa (H) — pacCTOsIHUE OT CaMOW BBICOKOH TOUKH
CHHHBI (TIepel CIMHHBIM TIABHUKOM) JI0 CaMOW HIKHEH TOYKH Oproxa;

— MakCHMaJIbHBIH 00xBatr Tena (O) — pacCTOSHHE BOKPYI Tella OKOJIO
MIEPBOTO JIy4a CIIMHHOTO TUIAaBHUKA;

—rommuaa tena (B) — paccrosHue Mexay OOKOBBIMH TOYKaMH Ha
YPOBHE NEPBOTO JIyya CHHHHOTO IJIaBHHUKA.
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Puc. 12.2. TIponecc u3MepeHus Kapra

Ha ocHOBaHWM B3BELIMBAHKS U POMEPOB PACCUUTHIBAIOT (C TOYHOCTHIO
10 0,01) MHAEKCHI TENOCIIOKEHUS TPOU3BOIUTEIICH

— MpOroHUCTOCTH (BhIcOKOCTMHHOCTH): K;; = 1/ H;

— obxsara: K, =0 - 100/ I;

— koabdument ynurannocru: Ky =m - 100/ 13

— OOJIBLIETOJIOBOCTH — OTHOILIEGHHWE JUIMHBI TOJIOBBI K JUIMHE Tela:
C-100/1,

— KOMITAKTHOCTH — OTHOIIIEHHE 0OxBaTa Tena Kk mmHe tena: O - 100/ 1.

[lo maHHBIM CHUCTEMATHUYECKHX HU3MEPEHMH M B3BELUMBAHUN MOKHO
OTPEJCTUTh CKOPOCTh POCTA.
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HUcmons3ys monydenubie nanueie amuabl (1) w macesr (W) Tema, s
OIpe/ICNICHUsI TEMITa POCTa PHIO BBIYKMCISAIOT aOCOMFOTHBIA IPUPOCT UTHHBI
(Ia=1,-1;) u abconrorHeiii mpupoct mMaccel (W, = W, — W,); oTHOCHTEB-
ubiii npupoct amuabl (I, = (I; - 1;)100 / ;) u oTHOCHTENBHBIN TPUPOCT MAC-
col (W, = (W, —W,)100 / W;); OTHOCHTENBHBIH CPEIHECYTOYHBIH MTPUPOCT
muebl (I =1y / (t; — t)) 1 OTHOCHTENBHBIN CPEAHECYTOYHBII IPUPOCT Mac-
cor (We=W, / (t,—ty); ymembhyto ckopocts pocta mmuHbl (C;=(In L,—
-nLy)/ (t,—1)100); yxemsHyto ckopocth pocra macchkl (Cy = (In W, —
—In Wl) / (tg - t1)100)

12.2. Cxembl n3MepeHUsi pbI0 pa3HbIX ceMECTB

CyniecTByeT MHOTO CXEeM H3MepeHHsi pbIO, pa3pabOTaHHBIX KaK pyc-
CKUMH, TaK M 3apyOeXHBIMH yueHbIMU. CXeMbl U3MEPEHUs 3aBUCST OT Ce-
MelcTBa uccieyeMoi peiobl. CXeMBbl TOJDKHBI OBITH 0JJHOOOpa3HbI Kak 110
JIMHUSM IPOMEPOB, TaK ¥ MO TEPMHUHOJIOTUH, YTOOBI COXpaHAIACh CPABHU-
MOCTb W NPEEMCTBEHHOCTh Pa3MYHbIX (M 110 BPEMEHH, U 110 aBTOpaM) pa-
6ot. Ha puc. 12.3-12.6 npuBeneHbl cXeMbl M3MEpEHHsI PbIO, BBEICHHBIE
H. ®@. [IpaBaunbvM B 1966 1.

Puc. 12.3. Cxema u3MepeHuil KaprnoBbIX PHIO:
ab — aauna seeil pubw: ac —aauua no Cuntry; ad — Anuna Gea C;
ad — QANNA TYJOBHWLA, 4f - AAWHa pulaa,  np — auaserpa raaaa
(ropn:mnranbuum;_po—gzr:ua;umqnuﬁ atien ronossl; o — LAHHA
ranopu; (M — BEICOTA rOACBLL Y Jatvoka; gh — nanfoAbwan BelCOTA
TE1d; [k = HANMEHLLIAR BLICOTA TEAd, af — aNTeAopcanbHOe pPace
crosinie; d — NOCTAOPCANBHOE PACCTONHIE; [d — AMHa XBOCTOBO-
ro ctefas; gs — AAHAA OcHOBaHua D; fu— wanGoaswas secota D)
yuy — AAMKA ochoBANHA A; ej — HanGoauwas swcota A vx — Aan-
Ha P; zzy — anuxa V; vz — paccroanue Memay P u V) 2y — pac-
cronHie Meway V¥V u A, [Mon raasHeiM pHCYHKOM cHpasa w3oGpaikex
npoMep WHpYHE ada. -

190



Puc. 12.4. Cxema H3MepeHUIT JIOCOCEBBIX PHIO:

ab - aauna Beefl pube; ac — nauxa no Cuurty; ad — aaina Ges C; od — nauna
TYJIOBMILE, @R~ JAHOA puaa; A — 1HaMeTp r1a3a (rORHIOHTANBHBR); ads —-
24HHMA  CpeAHEH  uACTH  [OAQBH, 60 — LJAMHE  TUIUBE, PO — 3ArJa3zHHYy-
Hell oTpea rodoei; (M — BHCOTAa TOMOBW Y HaTeIAKA, LWHPHHA N6a  (Kak
¥ KapnoBhX); @d; — LTHAA DEpXHeYeNOcTHON KOCTH; &yl — MNHHA HUKHEH HETi0-
CTH; @h == Haul0AbIAR BLICOTA Tenaa, (f — HAHMEHbLIAR BLICOTA Tena; ag — aHTe-
AUpCaiLHoe paceTosHue; rd — AOCTAOPCANbHOE PACCTOAHHE, OF — AWTEHEHTPANL-
HOE PACCTORKKE, @y — aWTeaHalsHoe paccToAnHe, fd — LanHHa XBocTosOro crefas:
g5 — naMEa ocHopauua [ fu—napBoasmas swcora D; Yy — 1AHHE  OCHOBA-
Hitd A; ej — nanGonpwan pucota 4; vx — aAnuwa P; zz,— anauma V, vz — pac-
cTosnue Mexay P u Vi zy— paccroanue mexay V o A.

l/_,.»"-""‘y
A np
N _ooossososaty
, ‘
m v h
5 2
3
5
i
7
4 5

Puc. 12.5. Cxema n3MepeHni 0CeTpOBHIX PHIO:

A —ab — quHa Beeli pHOB; ac— JJIMHAa A0 KOHUA cpelHnx ayuefi C; ad -
AHA 0O KopHeft cpeannx ayuefi C; od — AJMHA TyJ0BHIlA; an — LJAHHA DHA3;
np— ARaMetp raas3a (TOPH3OHTAdbHLIH); po — 3ariasHiyuHBl  0T1ea [O.I0BHS
@C — JJHHA FOJOBH: (M — BLICOTa FONOBHW Y 3aTHUIKA; g/t — Hanfoablias BHCOTA
Teaa; [k — HAWMeHblIas BHCOTA Tena; [d — ITHHA XBOCTOBOTO cTeGad; ag—
anreaopcanbHoe paccrofaHHe;, az-— aAHTeBEeHTPAa.1bHOE paccrnnmle; ay — aHTea-
HaJabHOe DaccTosnHue; ¢§ — AJHHA ocHoBauna D; fu— HauGoabwas BhCOTA D;
YY) — 1nuHa ocopauua A; ej — nawbonvmas Buicota A, X — ‘UIHa P, 2z —
1nnHa V; vz — paccTosmue Memay P on Vi zy — paccrosnie Mexay Vou A.
5. Tonosa cuuay: [—2 — paccTOSIHHE OT KOHILI PHJIa 10 XPAINEBOro Cs0la prag
]—38 — paccTOAHHE OT KOHIA pHAA A0 CPeAHHX YCIHKOB; 4—3 — 1HHA HauGo.1b-
wero VcHka; 6—7 — muputa pra.
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Puc. 12.6. Cxema u3MepeHuil OKYHEBBIX PhIO:

ab — aanua Beefi puibul; @6— Ramna no Cmurry; ad — aanna es C od — anwna
TYAOBHLE, /it — ILAMHA PBLTA, np — AHAMETP 11434 {ropnsoxransbuuil); po — 3a-
FAA3HHILIT OTAEA TOJODLI, 0 — LiIHA FOM0BbY (M — BLICOTA TOAOBH Y 3aThXA;
B0 AJIMHE  BEPXKEUEAIOCTHOM KOCTH; MMy — WNIPIHA BepPXHeUeMIOCTHOR KOCTH;
kyly —- Anusa KRRl -uentoctn; gh — nanboaulias BECOTZ Teaa, ik — nansenb-
Nan BHCOTA Teda, 4y — AHTEAOPCanbHOe paccToauue; rd — nocriopealibroe pac-
‘CTOSHHE, 12— ANTEBEHTPANLHOE pacCTOAHME: Gy -— AHTEAHAIbHOe pPacCTOAHHE,
fd — nauna xsocToBOro cTebAs; ¢S — AANHA OCHOBHMA 1D; §1§) — AJHHA OCHO-
panns 11D; fu— panGosbwas Beicota 10, fig) — Han0osbluas BECOTA 1D,
Ly — AJHHA OCHOBaAHNHA A; ej — Han6oablran BHCOTE A; vx'— annHa P; oxy—-
suppuid OcHORAHKA P; zZ) — LAuHa V, vy — paccTOadHe MEKIY P u A} zy — pac-
crosikne Mexay V u A; Ay — paccTosHHe MeXRy anus'oM H A

Jlns ocyliecTBiIeHUsT M3MEpPEHHsI YAOOHO IOJIb30BaThCs MPOrpaMMOin
Imagel, koTopast TTO3BONIET OCYIIECTBIATE U3MEPEHUS PHIO U3 CAETaHHBIX
3apaHee ¢ororpaduii. Ismepsemas peida 10mkHa OBITH choTorpadupoBaHa
pAAOM ¢ KaKUM-HHOYIh OOBEKTOM C M3BECTHOW JnuHON. Hampuwmep, ¢ mu-
HEHKOH.

Jlms KOMITBIOTEpHOTO aHaj3a MCHONB3YIOT mporpammy lmaged, koto-
PYIO MOKHO CKadaTh II0 BeO-CChITKE

http://imagej.nih.gov/ij/download/win32/ij148-jdk6-setup.exe wunu Ha
caiite http://imagej.nih.gov/ij/.

ITocne ycraHOBIEHHS OTKpBIBaeM mporpammy Imagel.

File Edit Image Process Analyze Plugins Window Help

++y
++4,

Ojo| O 4[N Ala|o| 2| pofse| £ 8] 2] | |>
Color picker (1,178,185/255 255 255)

OTKpbIBaeM PHUCYHOK C MCCIEAyeMOi phIOOH, UCToNb3ys MeHio File —
Open.
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[Mpubmmxaem m300pakeHne K nuHeiike. Beibupaem mHCTpyMeHT «JIu-
HeiKay.

L ImageJ

File Edit Image Process Analyze Plugins Window Help

5 Chrmsporsraaupm naman EQQEPA | A 0\‘{"7|f‘ Dev s,k_|/‘&|/4‘ | ‘»

JE ACKYMEHTBI ANA PAEOThI *Straight™, segments| rows (right click to switch)

ahy
4

Segmented Line

- Image.png (141%)
478x509 pixels; RGB; 850K

Freehand Line

Arrow tool

W3mepsieM mkany neneHus B JTUHY. st TOUHOCTH N3MEPEHNS PUCYHOK
YBEIMUNBAEM.
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PeKOMEHAALMN [PEXHH OFpaHIHeHH

ImageJ
it Paccunch | Peuesauwposakne  BMA oo Eqi jmage Frocess Ana\\/ze Plugins Window Help
- el 0o a| o I

Image. png (1200%)
478x500 p xels: RGB; 950K

x=153

0, val

41,141 141 (ﬁSdBdB

Scale.

PeKoMeHaaLl [PeXi OrpaHHueHH]

@ Paccenm

FeLensiposanie

Bug

Iil

Janee oty anuHy Hamo oTkanuOpoBarh. BreiOupaem Analyze — Set

Image ]

File Edit Image Process P

Image.png (120
478x500 pixels; RGB; 950K

Scrolling toal (or press space ba
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Ctrieh

Analyze Particles.

Measure

Surnrmarize
Distribution
Label
Clear Results
Set Measurements..

Calibrate.
Cirl+H
Cirl+K

Histogram
Plot Profile

Surface Flat...
Gels »

Tools




B rpade Known distance (M3BecThast THCTAaHIMA) YKa3biBaeM HM3BECT-
HOe 3HauyeHHe eauHuLbl aeieHus. B rpade Unit of length (exnnuia msme-
pEHHUs JUTHHBI) YKA3bIBaEM EIMHHILYy M3MEPEHHS, HAlpUMep MM (MHILIH-
Mmetp). B ctpoke Global ctaBum ramouky, asis TOro 4toObl JaHHBIE KaIHO-
POBKH COXPAHSUIUCH MPH HOCIEAYIONMX M3MEpeHusx (IPU YCIIOBUH, YTO
npyrue n3odpaxkenus: GororpadMpoBannuch ¢ OJAMHAKOBOI'O PACCTOSHUS H
[pH OJIMHAKOBOM Pa3pelleHr ).

Pe el [Pexum orp: el

: ImageJ E”@‘E
File Edit Image Process Analyze Plugins Window Help -
40Ol | £\ A a|o| 2| x| s]a] x| |

L - St Scale

@ Paccei Peuensuposatme

e
s

‘»

= Set Scale

Distance in pixels

Pixel aspect ratio

[] Known distance:

20.1667
10.00
l—

1.0
Unit of length:  |pum
Click to Remove Scale

v iGioha

Scale: 2.0167 pixelsipm

oK Cancel | Help

pIEIS

OcymecTBiIsieM U3MEpPEHUE PBIOBI M0 OJHOM M3 BBIMIETIPEICTABICHHBIX
CXEM.
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4 e =
Eat mage Process Anavae Pugms Window Hep
|| fEE &I+ | AlQ 0] 2 @lufse] 0| 4|81 x] [

ITocne Kaxgoro M3MepeHHs HEoOXOOMMO HaXMMaTh KJIaBHIIy <M>
(B aHTTIMIICKOM packiaake) I TOTo, YTOOBI 3a(UKCHPOBATH W3MEPEHUS.
[Tocne 3TOro MOSABIAETCS MEHIO C H3MEPESHHUAMH.

L Results
File Edit Font Results

[Caner [area [rength |
1 Videoavi694s 5395 32.155
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File Edit Font Results

Label [area Length [ B
Video.avi031s 2729  17.163
Video.avi073s 6722 42158
Video.avi108s 9375 58939
Video.avi0.32s 3209 20330
Video.avi1.185 11.321 71146
Video.avi289s 2527 15799
Video.avi0.585 5433 34.073
Video.avi0.18s5 1592 9964
9 Video.avi063s 6596 41410
10 Videoai063s 6596 41410
11 Videoavi277s 0682 0318
12 Video.avi187s 20924 14468
13 Video.avi185s 15693 10.804
14 Videoavi151s 1819  1.112

CRICEE

[Mocune 3aBepuieHnst U3MEPEHHs OJJHOM PHIOBI HAKOIMBLIMECS U3MEPEHUS
KOIIMPYIOTCS JUIsl IAJIbHEHIIIeH CTaTUCTHIECKOH 00paboTKH.
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13. TIOUCK HAYYHOW HH®OPMAIINN

OCHOBHOM pe3yJIbTaT HAYIHOTO TpyJa — 3TO WHpOpManus, KoTopas OT-
pakaeTcst B KHUTaX, CTaThsIX M ApYyrux myonukanusx. Kaxnoe moxoneHue
YUYEHBIX 3aHATO HE TOJBKO ITOJyYEHHEM HOBBIX IAaHHBIX, HO U IPOBOJUT
OTPOMHYIO pabOTy IO CHCTEMaTH3allMi BCEH CyMMBI paHee HaKOIIEHHBIX
3HaHMH. B HacTosImee BpeMs IOTOK HayqHOM HMH(OpMAIMU HACTOJIBKO
BO3pOC, YTO €ro Ha3bIBAIOT HMH(GOPMAIMOHHBIM B3phIBOM. [lo naHHBIM
IOHECKO, B Hauyane XIX B. Bo BceM Mupe BbIXo 110 okono 100 HayyHbIX
xypraioB. K 1850 r. ux xommaectBo gocturio 1000, k 1900 r. — mpeBbIcH-
mo 10000, a B HacTosmee Bpemst — okosio 100000. YrpaBiasaTh 3TUM MOTO-
KoM 0e3 oIpeneNieHHbIX 3HaHWH HeBO3MOXKHO. [lomck MHpOpManuy 9acTo
TPYAOEMOK HE TOJIBKO HM3-332 OOWIIHS JINTEPATyphl, HO M PACCESIHHOCTH JaH-
HBIX, T. €. OMyOJIMKOBaHMS CTAaTe OMpeIeNICHHON TeMaTHKH B HEPO(UiIb-
HBIX UCTOYHHKaX. [loaTOMy MHHHMYM OHMOMHOTEYHO-OMOIHOTpadUIecKIX
3HAHMH OOJIETYUT MOMCK MH(POPMAIMU U JAaCT BO3MOXKHOCTb 3HAYUTEIILHO
s¢dexTHBHEE paboOTaTh ¢ €€ UCTOYHUKAMHU. PacCMOTPUM OCHOBHBIC UCTOY-
HUKHU Hay4HOU UH(DOPMAIHH.

Hzpaomme opranusanum

K Haumbosnee KpyHmHBIM YHHBEPCAJIBHBIM POCCHHCKHM H3aTeNILCTBAM
OTHOCSITCS:

Axaoemuzoamuyenmp «Hayxka» PAH. OcyliecTBiaseT OCHOBHYIO U37a-
TenbCcKyto aesTensHocTh PAH. Crapeifiiiee oTeuecTBEHHOE HaydHOE W3Ja-
TeNbCTBO, KoTopoe B 2014 1. otMeTtmino 290-netne, W KpyHmHEUIIas u3za-
TeJIbCKasi OpraHu3alysi CTPaHbl, OJHA M3 KpymnHeimux B mupe. Mmeer du-
mansl B HoBocubupcke, Cankr-IlerepOypre 1 Jpyrux ropojax.

Mesxcoynapoonan akademuueckan uzoamenvckan komnanus (MAHK)
«Hayxa/Humepnepuoouxa». Co3nana B 1992 r. ans u3naHus HaydHBIX
XKypHAJIOB, ¢ 1997 T. M31aeT HAYYHO-TIONMYJISAPHYIO U YUeOHYIO TUTEpPaTypy.
B 1992 r. MAUK «Hayka/HTepnieproiika» Hadania CBOIO JIESITENBHOCTD C
BBIITyCKa 5 XypHayioB Ha aHrmiickoM s3bike. K 2001 r. ux KoamuecTBO
Bo3pociio a0 95. CoBmecTHO ¢ AxazemusparueHTpoM «Hayka» uzgaer
6oxee 100 )XypHAJIOB Ha PYCCKOM SI3BIKE.

«Bovicman wkonay — cnennanM3poOBaHHOE TOCYJapCTBEHHOE H3/a-
TEJBCTBO IO BBIITYCKY y4eOHOM U METOINYECKOH JTNTEepaTypHl.

«Mup» BbIITyCKaeT IIEPEBOJHYIO JINTEPATYpPYy MO (yHAAMEHTAIbLHBIM
HCCIICIOBAaHMAM B OOJIACTH €CTECTBEHHBIX HayK, a Takxke y4deOHyro, cripa-
BOYHYIO W HayYHO-TIOYJSIPHYIO JIUTEPATYpPY.

198



«Hayunout mup» w3naeT HaydHYI0, HAy4HO-TIOMYJISIPHYIO, y4deOHO-
METOJMUYECKYIO JIUTEpPaTypy, B OCHOBHOM IpH HojJiepxke Poccuiickoro
doHna byHnaMeHTaIbHBIX HccnenoBanuii (PODON).

H3oamenscmeo MI'Y BbIycKaeT nuTeparypy NpPaKTHYECKH MO BCEM
001acTsIM COBPEMEHHOI HaYKH.

H3oamenscmeo CIIoI'Y exeronno nznaer O6onee 200 HaMMEHOBaHUH
y4eOHOM, Hay4YHOH M HAyYHO-IIOIYJISIPHON JINTEPATYyphl MO BCEM pasjeiaM
€CTECTBEHHBIX HayK.

CymiecTByeT TakKe MHOTO M3JIaTeNbCTB, CIICIUAIN3UPYIOMINXCS Ha BbI-
ITyCKe JINTepaTypbl MO OTAENBHBEIM otpacisiM («Hedpa», «Meduyuna»,
«l'uopomemeousdam» w np.). Kpome sroro maorne HUUM u By3sl mMeroT
COOCTBEHHBIE M3/IATEIbCKUE CTPYKTYPBI.

C onucaHueM U3aHUH (KypHaJIbl, MOHOTpapHH, SHIUKIONEINN U TIp.)
KPYIHBIX 3apyOeKHBIX OOLICHAYYHBIX M3/1aTEIbCTB MOXHO O3HAKOMHUTHCS
Ha UX calTax:

AcademicPress u Elsevier: http://www.sciencedirect.com/;

Blackwell: http://www.blackwell-synergy.com;

Cambridge University Press: http://www.journals.cup.org/;

J. Willey Interscience: http://www.interscience.wiley.com/;

Kluwer: http://www.wkap.nl/;

Oxford University Press: http://www.oup.co.uk;

Springer Verlag: http://www.springerlink.com.

B OGompmmHCTBE Cily4aeB, K COXKAJIECHHIO, AOCTYN K ITOJHOTEKCTOBBIM
BEPCHSIM U3/IaHUH TIaTHBIH, a OecIUIaTHO MOKHO ITOJTy9IHTh JIMIIH Ha3BaHHUE
cTatbu (KHUTHM), GaMUINK U aipeca aBTOPOB M KpaTkoe pesiome. Ho 6maro-
napst PODHU nns Bcex akageMU4ECKMX MHCTUTYTOB M MHOTIMX BY30B 3Ta
npo0OyieMa B 3HAYUTENLHOM cTereHu (HO He MOJIHOCThIO) pemreHa. Co3gana
Hayunas snekrponnas 6ubnnoreka: http://elibrary.ru.

B Heill cocpe1oTOYEHBI TOJTHOTEKCTOBBIE BEPCHHU XKYPHAJIOB MHOTHX 3a-
pyOexusIx usnarenscts (Elsevier, Springer Verlag, Academic Press u ap.).

Bubnmoteka oxsareiBaeT nepuo ¢ 1995-1997 rr. u mo HacTosmee Bpe-
Ms1. YacTHYHO B HEW MPEACTaBICHBl U OTEYECTBEHHBIE M3/IaHHs. DIIEKTPOH-
Hasl OMOJIMOTEKa UMeeT O4eHb yIoOHBIN nHTEepdeiic. g qoctyna K pecyp-
caM OT II0JIb30BaTelsd TPeOyeTcsl 3aperucTpupoBaTbesi (HO TOJBKO C
IP-anpeca opranmzaiuu, BXOIsIIed B KOHCOPLMYM MOJIb30BaTelIed 3JIeK-
TPOHHOUM OMOJIMTEKN) W 3aIIOMHUTH CBOM JIOTHH W TapoJib. J[s mpocMoTpa
crateii Heobxoauma mporpamma Acrobat Reader (pacmpoctpansietcst cBo-
060/1HO).
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3apy0e:xHas Tekymas oudauorpadus

3apyOexxHas Tekymas oubimorpadus 1Mo ecTeCTBO3HAHHUIO IPE/ICTaBIIe-
Ha B OCHOBHOM OHOJIMOTpadUYIeCKUMH U peepaTUBHBIMHU 0a3aMH JaHHBIX
(BM). bonbmmucTBO BJ] pacnpocTpaHsioTcs Ha KOMIAKT-IUCKaX, K HEKOTO-
PBIM BO3MOXEH JocTyn depe3 Mateprer. Hanbonee pacrnpocTpaHeHHBIE 1
aBTopuTeTHble b/l 10 ecTecTBO3HAHUIO U TEXHUKE NPUBEJICHBI HIKE.

Current Contents (Institute for Scientific Information, USA) — snek-
TPOHHBIN aHAJOT OJHOMMEHHOTO NEYaTHOTO M3IAaHWUS, BKIIOYAET OTJIABJIC-
HUS BeIyITNX HAYYIHBIX )KypHAJIOB MUPA.

Science Citation Index (SCI) (Institute for Scientific Information, USA) —
OTpaXkaeT CTaThU W CHICIIAHHBIC B HUX CCHUIKH Ooiiee yem u3 3400 mydrmmx
Hay4YHBIX XypHanioB 70 ctpan mupa; Omaromaps PODU nannas O6ubnmo-
rpadusi JOCTyNHA JUIsl BCEX aKaJeMHMYeCKUX HMHCTUTYTOB C caiita Jiek-
TPOHHOH HaydHOU Ombmmotexu (oxBatbiBaeT mepuon ¢ 1991 mo 2003 r.) —
http://wos.elibrary.ru/wos/ciw.cgi/.

CONFSCI (Conference Papers Index) (Cambridge Scientific Abstracts,
USA) — 6ubnuorpadguyeckoe ONMUCaHHE MOKIAA0B HA KOH(PEPEHIUSX H
CHUMITO3UyMaX.

PASCAL (Programme Applique a le Selection et a la Compilation
Automatique de la Literature) (French National Research Council) — mosu-
Temarnyeckast b/l 1o BceM oTpacisiM eCTeCTBO3HAHHUs, OTPaXKaeT CTaThU U3
MEPUOTUICCKUX ¥ TPOJOIDKAIOIIUXCS M3IaHMHA, COOPHUKOB, MOHOTpa(UH,
OTYeTHI, MaTepuanbl KOH(epeHIHMH, nuccepTanuu; (HOPMHPYETCs Ha aH-
TJIMHACKOM U (PPaHITy3CKOM S3BIKaX.

Biological Abstracts (BIOSIS) — undopmanus 0 cTaTesix U3 XypHAIOB
10 BCEM OTpacisiM OHOJIOTHH.

MEDLINE (Medical Literature Analysis and Retrieval System Online)
(National Library of Medicine) — cratem B 007acTH MEIHUIIUHBI,
MoJIeKyJIsipHOH Ononoruu n 6uoxumun u3z 4200 >xypHanos.

DJIeKTPOHHBbIe HHPOPMALHOHHBIE Pecypchl

B cern UHTepHeT mpenctaBieHbl OTPOMHBIC MAacCCHBBI HH()OPMALHH.
BakHO HE YTOHYTH B 3TOM MOpPE M HAiiTH KIMEHHO TO, YTO BaM HEOOXOAMMO.
Vcnonp3yiiTe MONCKOBBIE CHCTEMBI OOIIET0 HA3HAYCHMS

Anoexc — pycckosi3bunblii Uatepuer: http://www.yandex.ru/;

Pamonep — pyccroszsrunbiit Uatepret: http://www.rambler.ru/;

Google — pyccko- u anrmos3eranbii MaTepHeT: http://www.google.com/;

Yahoo — aurnoszeransiit Uarepaet: http://www.yahoo.com/;
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AltaVista — anrnosseranbiii Marepuer: http://www.altavista.com/.

st moncka 6ubnamorpaduueckoll nHGpOpPMaUU UCTIONB3YHTE TOMCKO-
BbI€ CHCTEMBI CIIEI[HaIbHOIO Ha3HAUCHHUS:

Scirus — mouck 6ubmuorpaduu: http://www.scirus.com/srsapp/;

ISI — Unctutyt HayuHoi undopmanuu (Oudianorpadus, HUTUPOBAHKE):
http://wos.elibrary.ru/wos/ciw.cgi/.

He 3a0biBaiiTe, 4T0 3)PEKTUBHOCTH MMOUCKA 3aBUCHUT OT TOT'O, HACKOJb-
KO TIpaBWIIbHO OBLT chopMyTHpoBaH 3ampoc U HaOpaHBI KIFOYEBEIE CIIOBA.
Bo Bcex HOMCKOBBIX CHCTEMAax CYLIECTBYET TaK Ha3bIBAEMBIH pPaCIIMPEH-
HBI TIONCK C pa3BeTBIEHHOHN JIoTHKO# 3ampocos (omepatopsr AND, OR,
NOT). Jlyume moTpaTuTh BpeMsl Ha COCTaBICHHE W OTIAIKYy 3alpoca, 4eM
MPOCMaTPHUBATh COTHH CIyJaifHO OTOOPaHHBIX CTPAHHUIL.

[Tonck MoxHO HavaTh co ciaenyrouux Mmect B IHTepHeTe:

http://vm.cfsan.fda.gov//~frf/biologic.html/;

http://biodiversty.uno.edu/;

http://vlib.org/;

http://media.lib.kth.se/ejournal/.

Caiitsl kpynHbIX opraHnoB HTU u 6ubnuorex Poccun, benapycu, Ha ko-
TOPBIX OBIBAET OTKPHIT MOJHOTEKCTOBON JOCTYII K POCCHICKUM M 3apyOex-
HBIM JKypHaJam:

BUHHHUTH: http://www.viniti.msk.ru;

Tocyoapcmeennaa nybnuunas HayuHo-mexHuueckas oOudnuomexa
Poccuu (TITHTE Poccuu): http://www.gpntb.ru/;

Buonuomexa Poccuiickoui akademuu nayx: http://www.csa.ru/;

Poccuiickan nauuonansnas oubruomexa: http://www.nlr.ru/;

Bbubnuomexa no ecmecmeeHHbIM Haykam PAH:
http://www.benran.ru/;

T'ocyoapcmeennasa nyonuunan nayuno-mexnuueckana ouonuomera Cu-
oupckozo omoenenua Poccuiickoii akademuu nayk (I'TIHTH CO PAH):
http://www.spsl.nsc.ru/;

Kopnopamuenaa cemv oudaruomex Ypana — CBOIHBIA SIEKTPOHHBIN
karasor: http://consensus.eunnet.net/;

Ceeponoeckasn odnacmuasn HayuHnasn oubnuomexa um.
B. I'. Beaunckozo: http://book.uraic.ru/;

Buénuomexa Konzpecca CIIIA: http://lwww.copyright.ru/loc/index.html/;

FBenopycckas cenvckoxossiicmeennasn oubnuomexa: http://belal.by/;

Konnexyua aemopegpepamos Boicueit ammecmayuonnoin Komuccuu
Pecnyonuxu Benapycyw: http://www.vak.org.by/library.
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	1. Включите спектрофотометр и откалибруйте его. При включении происходит автоматическое тестирование готовности прибора к работе и прогрев 15 мин. После прогрева рекомендуется провести его калибровку.
	2. Выберите «Основной режим» (рис. 8.14).
	Рис. 8.14. Меню основного режима
	Основной режим предназначен для измерений оптической плотности (Abs). Для перехода в «Основной режим», находясь в главном меню, нажмите клавишу <1>. Откроется окно основного режима (рис. 8.15).
	3. Установите длину волны. Для этого нажмите клавишу <УСТАНОВКА λ> (рис. 8.16).
	Нажимайте клавиши цифр, выставляя нужную длину волны (в нашем случае 425 нм) (рис. 8.17).
	Подтвердите введенные данные клавишей <ВВОД> (рис. 8.18).
	На экране отобразится значение длины волны (рис. 8.19).
	4. Перелейте жидкость из мерных стаканов в кюветы (рис. 8.20).
	5. Вставьте кюветы с холостым и измеряемыми растворами в кюветодержатель (рис. 8.21).
	Не забывайте тщательно протирать стенки кювет салфеткой или кусочком ткани, чтобы удалить отпечатки пальцев или капельки жидкости! Закройте крышку кюветного отделения.
	6. Обнулите прибор. Для этого, пользуясь рукояткой кюветодержателя, установите кювету с холостым раствором на пути прохождения светового луча и нажмите клавишу <100%Т/0Abs> (рис. 8.22).
	На экране появится надпись «Blanking» (рис. 8.23).
	После обнуления на экране должно отражаться нулевое значение оптической плотности (Abs) (рис. 8.24).
	7. Пользуясь рукояткой кюветодержателя, установите кювету с анализируемым раствором (пробой) на пути прохождения светового луча. На экране отобразится измеренное значение оптической плотности пробы (рис. 8.25).
	8. Из найденных значений оптической плотности найдите содержание нитритов.
	Например. Найденное значение 0,289 необходимо умножить на калибровочный коэффициент (как его определить, см. пример ниже):
	0,289   7,594 = 2,2 мг/дм3,
	где 7,594 – калибровочный коэффициент;
	Однако следует помнить, что при разбавлении воды, например, на 1/2 мы получим в результате концентрацию аммиака и ионов аммония, равную 1/2 настоящей концентрации в пробе, поэтому полученные результаты необходимо увеличить (в нашем случае в 2 раза).
	Проведение анализа. В одну фарфоровую чашу помещают 10 см3 (10 мл) исследуемой воды, в другую – 10 см3 (10 мл) дистиллированной воды (чаша с дистиллированной водой будет холостым раствором).

	1,666   6,957   4,5 = 52,15 мг/дм3,
	где 6,957 – калибровочный коэффициент;
	4,5 – добавочный коэффициент;
	11.7. Изучение поведенческих реакций молоди осетра
	на запечатленный химический стимул


