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1. OCHOBBI HAYYHbBIX UCCJIEJJOBAHUM
1.1. IToHATHE 0 HAYYHOM HCCIETOBAHUHT

DopmMoii OCyIIecTBICHNS U PAa3BUTHSA HAYKH SIBISICTCS HAyYHOE HCCIIe-
JOBaHUE, TIPENCTABILIIONICe cO00I M3ydeHNe C MOMOIIBI0 HAyYHBIX METO-
JIOB SIBJICHUH M NPOLIECCOB, aHAIN3 BIMSHUS Ha HUX Pa3IMYHBIX (aKkTOPOB,
a TaKKe U3y4eHHe B3aMMOJCHCTBHS MEX.Y SBJICHUSIMHU C LIENBIO MOTYYUTh
yOeuTeNnbHO NOKa3aHHBIE M MOJIE3HBIE JUIsS HAYKH W MPAKTUKU PELICHUS C
MaKCHMaJIbHBIM 3 dexTom.

Lens Hay4HOTO HCCIIEOBaHUS — ONpEelIeHHe KOHKPETHOTO 00BEKTa 1
BCECTOpPOHHEE, JOCTOBEPHOE H3YYCHHE €ro CTPYKTYPHI, XapaKTepUCTHK,
CBsI3eil Ha OCHOBE pa3pabOTaHHBIX B HAyKe MPHHIUIIOB U METOJOB IO3HA-
HUS, a TaKoKe MOJYYCHUE MOJIE3HBIX IS ACATEIIFHOCTH YeJIOBEeKa pe3yiIbTa-
TOB, BHEAPEHUE UX B TIPOU3BOJICTBO C NATbHEHIIUM 3P PEKTOM.

BaxHyto ponp B HaydYHOM HCCICIOBAHHU HIPAlOT BO3HHUKAIOIIUE IIPHU
PELICHUH HayYHBIX NpOOJieM MO3HABAaTENbHbIE 33a]aul, HanOOJIBIIUI UHTE-
pec U3 KOTOPHIX MPEACTABISIIOT SMITUPHUYECKUE U TEOPETHUECKHE.

ITo meneBoMy Ha3HAYEHUIO HAYYHBIE WCCIIENOBAHHUS OBIBAIOT TEOPETHU-
YEeCKHUE U MPUKJIIaTHbIC.

TeopeTndeckre Mcciael0BaHUS HANPaBJICHB! HA CO3/1aHUE HOBBIX MPUH-
ounoB. DTo 00BIYHO (pyHIaMeHTadbHEIC UcchenoBanms. Llenp ux — pacuu-
PHUTH 3HaHUS OOIECTBAa M IOMOYB OoJIee TITyOOKO IMOHATH 3aKOHBI TIPUPOJIEL.
Takue pa3paOOTKH HCHOIB3YIOT B OCHOBHOM ISl JallbHEWIIETO Pa3BHTHUS
HOBBIX TEOPETHYCCKUX HCCIEIOBAaHHN, KOTOPHIE MOTYT OBITH JOITOCPOY-
HBIMH, OFOPKETHBIMH U JIp.

[puknagHBIe HCCIEAOBAHUS HAMIPABIICHBI HA CO3JJaHHE HOBBIX METOJIOB,
Ha OCHOBE KOTOPBIX pa3pabaThIBalOT HOBOE 000PYAOBaHHE, HOBBIE MAIIUHEI
U MaTepHalbl, crmocoObl MPOW3BOJCTBA U opraHu3anuu pabot u ap. OHuM
JIOJDKHBI YZIOBJIETBOPATH MOTPEOHOCTH OOIIECTBAa B PA3BUTUM KOHKPETHOH
OTpaciy IPOU3BOJICTBA.

[MpuknaaHeie pa3pabOTKH MOTYT OBITh JOJTOCPOYHBIMH M KPaTKOCPOU-
HBIMH, OI0PKETHBIMH WJI X03/J0TOBOPHBIMH.

Hayunsle nccieioBaHus KIaCCHOUIUPYIOT 10 PA3IMYHBIM ITPU3HAKAM:!

a) 0 BHJAaM CBSI3M C OOIIECTBEHHBIM ITPOM3BOJICTBOM — HAy4HBIE HC-
CJIeJOBaHUs, HAIIPABICHHBIE Ha CO3/IaHME HOBHIX IPOIIECCOB, MAIIUH, KOH-
CTPYKLMH H T. /1., TIOJIHOCTBIO HCIIOJIB3YEMBIX Ul MOBBIIICHUS 3()(heKTHB-
HOCTH IIPOU3BOJICTBA; HAYYHBIE MCCIICIOBAHNS, HAIIPABICHHBIC HA YIIydIlle-
HHUE IPOM3BOJICTBEHHBIX OTHOLICHWH, MOBBIINICHHE YPOBHS OpraHU3aluu
MIPOU3BOJICTBA 0€3 CO3/IaHMsI HOBBIX CPE/ICTB TPY/Ia; TEOPETHUECKHE PaObOTHI



B oOsacTé OOIIECTBEHHBIX, TYMaHUTAPHBIX M APYTHX HayK, KOTOpPBIE HC-
MIOJIB3YIOTCSL ISl COBEPIIEHCTBOBAHUSI OOIIECTBEHHBIX OTHOLICHUH, MOBBI-
LIEHUS YPOBHS JyXOBHOW XHU3HU JIIOAEH U JIp.;

0) Mo CTENeHN Ba)KHOCTH JUISl HAPOJIHOTO XO3AHCTBa — pabOoTHI, BHINOJI-
HSIEMBIE T10 3aJaHUI0 MHHUCTEPCTB M BEIOMCTB; HCCIICIOBAHUS, BBIIOIHSC-
MBI€ 110 TUIaHY (MHUIMATHBE) HayYHO-NUCCIIeJ0BATEIbCKUX OPraHNu3alui;

B) B 3aBUCHMOCTH OT WCTOYHHKOB (PMHAHCHUPOBAHHS — TOCOIOKETHBIE,
(uHAHCUpyEeMbIE U3 CPEICTB TI'OCYAapCTBEHHOTO OIOJDKETa; X03/10TOBOP-
Hble, (DMHAHCHpYEMblE B COOTBETCTBHM C 3aKIIOYAaCMbIMH JIOTOBOpaMH
MEXAY OpraHH3alUsIMU-3aKa3uuKaMy, KOTOpPbIE HCIIOJIB3YIOT Hay4HbIE
HCCIIEJOBAaHMS B JAHHON OTPACIH, U OPTaHU3AIMSIMU, KOTOPBIE BEITOIHSIIOT
UCCIIeI0BaHMUS;

T) IO JJIUTEIBHOCTH Pa3paboTKu — JOJITOCPOYHBIE, pa3padaTeiBacMble B
TEYCHUE HECCKOJIbKHUX JIET, KPATKOCPOYHBIC, BBITIOJIHACMbBIC O6bI‘-IHO 3a OJJUH
TOZ.

1.2. 3Tanbl HAYYHBIX HCCJIETOBAHUMN

HccrenoBaTenbcKyr0 pabOTy BBITONHSIOT B OINPENENICHHON MOCIe0Ba-
TesibHOCTH. [Ipoliecc BhIMOIHEHHS BKIIOYAET B ce0sl IIECTh ITAIOB:

1) popmynupoBaHHE TEMEI,

2) hopmynrpoBaHUe LIETU U 3a/1a4 HUCCIIeT0BAHNUS;

3) TeopeTHUECKUE UCCIICAOBAHHS,

4) 3KCTIepUMEHTAITBHBIC UCCIIEIOBAHNS;

5) aranm3 1 opopMIICHNE HAyIHBIX HCCIICIOBAaHUI;

6) BHenpeHue U 3PPEeKTUBHOCTh HAYUYHBIX UCCIIETOBAaHUH.

1.2.1. ®opmyaupoBaHHe TEMBI

B Hay4yHO-mCCIIeI0BAaTENECKAX Pa3padOTKaX pa3lIM4aloT: HayYHBIC Ha-
MIPABIICHUS, TIPOOIEMBI U TEMBL.

ITox HayyHBIM HampaBlieHHEM MOHUMAIOT chepy HAyUHBIX HCCIIEIOBa-
HUIl HAYYHOTO KOJIJICKTHBA, IOCBSIIEHHBIX PEIICHHI0 KAaKUX-TH00 KpyT-
HBbIX, (I)yH)IaMCHTaHBHBIX TCOPECTUICCKUX M JSKCICPUMCHTAJIBHBIX 3a7a4 B
ompenereHHoH oTpacny Hayku. CTPYKTYpPHBIMH €IWHUIIAMH HAIPaBICHUS
SIBJIIAKOTCSA KOMIIJICKCHBIC HpO6J’IeMH, TEMBI 1 BOIIPOCHI.

ITox mpo6ieMoit TOHUMAIOT CJIOKHYIO HAYIHYIO 3aj]ady, KOTOpas OXBa-
THIBaC€T 3HAYUTENHFHYIO O0JAaCTh WCCICIOBAaHWUSA W MMEET MEPCIEKTUBHOE
3Ha4yeHue. [10Ie3HOCTh TaKKuX 3a/1a4 U UX 3KOHOMUYECKHU PPEeKT WHOTIa
MOJXKHO OIPENEIUTh TOJBKO OPHUCHTUPOBOYHO. PemeHne mpoOieM CTaBHT
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o0IIyI0 3a1a4y — ClieNlaTh OTKPBITHE; PeIINTh KOMIUIEKC 3a1ad, 00eciedn-
BaIOIIUX, HAPUMEp, BBICOKYIO TEXHUYECKYI0 FOTOBHOCTH aBTOMOOWJILHOM
TEXHHKH, U T. A. [IpobieMa cocTouT u3 psiaa TeM.

Tema — 3T0 HaydHas 3ajaya, OXBaTbIBAIOLIAsl OIPENCICHHYIO 00JIacTh
Hay4yHOro uccienoBanus. OHa Ga3upyeTcss Ha MHOTOYHCIICHHBIX HCCIeN0-
BaTeJbCKUX Borpocax. Ilox HayuyHBIMH BOIIpOCaMH MOHUMAIOT Oojiee Mel-
KUE Hay4yHbIE 3a[Ja4yM, OTHOCSIINECS K KOHKPETHOH 00JacTH HAy4HOTO HC-
cienoBaHus. Pe3ynbTaThl penieHus 3TUX 3ajad UMEIOT He TOJBKO TEOPETH-
YecKoe, HO TJIaBHBIM 00pa3oM U NPAaKTHYECKOe 3HAYEHHE, ITOCKOIBbKY MOX-
HO CPaBHUTEJIBHO TOYHO YCTAHOBHUTH 0’KUAAEMbIH SKOHOMHYECKUH 3P PEKT.

BrI0opy TeM IpeaniecTByeT TIIATeNbHOE 03HAKOMIICHHE C OTCYECTBEH-
HBIMHU ¥ 3apyOS)KHBIMI HCTOYHUKAMU 110 TAaHHON M CMEXHBIM CIICHaIbHO-
ctaM. [locTaHOoBKa (BBIOOP) MPOOJIEM WM TeM SIBISIETCS TPYIHOU, OTBETCT-
BCHHOM 3a/1aueii, OHa BKIIFOYaeT B ce0s sl OTAIIOB.

[Tepselii aTan — popmynupoBanue npobieM. Ha ocHOBe aHanm3a npoTu-
BOpEUMil HCCIIElyeMOro HarpasjieHHs (GOpMYJIMPYIOT OCHOBHOH BOMIPOC
(mpobnemMy) U OMpeAEIAIOT B OOIIMX YePTaxX OKHUIAACMBIN PE3yIIbTAT.

Bropoii atan BrimovaeT B cebsi pa3paboTKy CTPYKTYphI MpooOiaeMbl. Boi-
JEAI0T TEMBI, MOATEMBI, BONPOCHL KOMIO3MIMS 3THX KOMIIOHEHTOB
JIOJDKHA COCTaBJISITH APEBO IMPOOJEMbl (WM KOMIUIEKCHOH MpoOIIeMBbl).
ITo kax0if TeMe BBISBISIOT OPUEHTUPOBOYHYIO 00JIaCTh HCCICIOBAHHS.

Ha TpeTbem 3Tare ycTaHaBIMBAIOT aKTyaJlbHOCTh MPOOJIEMBI, T. €. LieH-
HOCTh €€ Ha JJAaHHOM JTame JUIs HAYKH M TeXHUKH. JJIs1 3TOro mo Kaxmon
TEME BBICTABJISIIOT HECKOJIKO BO3PKEHNUH M HA OCHOBE aHAJN3a, METOJ0M
HCCJIEIOBATEIbCKOTO MPUOJIMKEHUS] HCKIIOYAIOT BO3PAXKEHUS B IOJB3Y
peanbHOCTH AaHHOW TeMBl. [locie Takoi «YMCTKM» OKOHYATENBHO COCTAaB-
JSIIOT CTPYKTYPY NpoOJIeMbl B 0003HAYAIOT YCIOBHBIM KOJOM TEMBI, MOJ-
TEMBI, BOTIPOCHIL.

IIpu BbIOOpPE BaXXKHO YMETh OTJIMYATh ICEBIONPOOIEMBI OT HAay4YHBIX
mpooIeM.

[ceBnomnpoOieMsl (JI0KHBIC, MHUMEIE), KaKyl0 Obl BHEIITHIOW (GopMmy
OHH HE MMEIH, B OCHOBE CBOCH MMEIOT aHTUHAYYHBINH XapakTep.

ITpu o6ocHOBaHMH MPOOIEM HX KOJJIGKTUBHO OOCYXKAAIOT Ha 3ace/laHu-
SIX YYEHBIX COBETOB, Kadelp B BUjE MyOINYHON 3alUThl, HA KOTOPOIl BbI-
CTYHAIOT ONIOHEHTHI, ¥ MPUHUMAIOT OKOHYATEIILHOE PEILICHHUE.

Tema omKHA pelaTh HOBYIO HAYIHYIO 3a7ady. DTO 3HAYUT, YTO TeMa B
paccMarpuBaeMoii MOCTAaHOBKE HUKOT/A He pa3padarbiBanach M B HACTOS-
mee BpeMsi He pa3padarbIBaeTcs, T. €. JyOimpoBaHue Hckimodaercs. Jyo-
JIMPOBAaHHE BO3MOXKHO TOJIBKO B TOM ClIy4ae, KOT/a IO 3a/laHHI0 PYKOBO-
JSIIIUX OpraHn3alMii OJMHAKOBBIE TEMBI Pa3padaThIBAIOT JiBa KOHKYPH-



PYIOINX KOJUIEKTUBA B LEAX pa3pelleHHs Ba)KHEHWIIMX rocyAapCTBEHHBIX
npoOiieM B Kpardaiimme cpokd. Takum oOpa3om, onpasiaaHHoe ay0nupoBa-
HHE TeM (pa3paboTOK) MHOTIa MOKET OBITh OJTHMM M3 TPeOOBaHHH.

I'panb Mexay HayYHBIMH M MHKEHEPHBIMHU UCCIIEOBAHUAMU C KAXKABIM
rogoM Bce Ooiee ctupaercsa. OnmHako MpH BEIOOpE TeM HOBH3HA JIOJDKHA
OBbITh HE MH)XCHEPHOM, a Hay4yHOM, T. €. IPUHIMIINAILHO HOBOW. Eciu pas-
pabatbIBaeTCs IMyCTh Aa)X€ HOBAs 3a/lada, HO Ha OCHOBE yXE OTKPBITOTO
3aKOHa, TO 3TO 00JacTh MHKEHEPHO-3KOHOMHUUYECKUX, a HE HAYUHBIX pa3pa-
6orok. IloaTOMy HEOOXOIMMO OTIMYATh HAYYHYIO 3a7ady OT HMHXEHEPHO-
SKOHOMHUECKOH. Bce To, 4TO yXe M3BECTHO, HE MOXET OBITh IPEIMETOM
HAy4YHOTO HCCIIE0OBAHUS.

Tema noimkHa OBITH S9KOHOMUYECKH 3()(PEKTHBHON ¥ MMETh 3HAYUMOCTb.
JIrobast TeMa NMPUKIAAHBIX MCCIEAOBAHUM JJOIDKHA JaBAaTh 9KOHOMHUYECKUH
3¢ (GeKT B HAPOIHOM XO3SIHUCTBE. DTO OJHO U3 BaXKHEHIIUX TpeOOBaHUH.

Tema nomKHA COOTBETCTBOBATH MPOQHITIO HAYYHOTO KOJUIEKTHBA. Kax-
JbI HAYYHBIA KOJJIEKTHB IO CIOXKHUBIIUMCS TPaaWLUsAM HMEET CBOH Mpo-
¢ub, KBaMMUKALNIO, KOMIIETEHTHOCTh. Takas CHenuanu3aiys, crocod-
CTBYIOIAasl HAKOIIEHUIO OIbITA UCCIENI0BAHNMN, JAE€T CBOM ION0KHTEIBHBIE
PE3YNBTAThL: TOBBIIACTCS TEOPETUUECKUH YPOBEHD pa3paboTOK, KA4eCTBO U
SKOHOMHYECKas PPEKTUBHOCTh, COKPAIIACTCS CPOK BBINOJIHEHHS HCCIe-
noBanus. OHAKO HEJb3s BIAJaTh B KPaWHOCTh, MPUMEHSSA 3TOT MPUHITHIL
Ecmu pomyckaTe MOHOINOJIMIO B HayKe, TO HCKIIOYAETCS COPEBHOBaHHE
uaen. 3To MOXKET CHU3UTh 3(PPEKTUBHOCTh HAYYHBIX HCCIIEIOBAHUH.

BaxHOil XapaKTepHCTHKON TEMBbl SBIISIETCS €€ OCYIIECTBUMOCTb HWIIU
BHenpseMocTb. [Ipn pa3paboTke Tembl ciedyeT OLEHHUTh BO3MOXKHOCTB
OKOHYAHHUS €€ B INIAHOBBIA CPOK U BHEAPEHUS B MIPOM3BOJCTBEHHBIX YCIIO-
BHSIX 3aKa34MKa.

OO0o0CHOBBIBasi TEMY, HayUHbII paOOTHHK JIOJDKEH XOPOILO 3HATh MPOU3-
BOJICTBO H €0 3alpOChl Ha ITAHHOM 3Tare. [yt 3Toro HeoOX0aMMO OpraHu-
30BBIBaTh KOMAaHJUPOBKH B KPYITHBIE MPOHM3BOJCTBEHHBIE OOBEINHEHHS,
YIpaBJICHUs, HAa NPEANPHUATHS, 3aHUMAIOIINECS] BHEIPEHUEM.

Bonpmioe 3HaueHWe MMeEET MOCEIIEHHE OTPACIEeBBIX M aKaAEMHUYECKHX
WHCTUTYTOB, KadeAp POJCTBEHHBIX BY30B. OcoOyro poib NpHOOpeTaroT
Oecenpl ¢ BEAYIIMMH HAyYHBIMH paOOTHUKAMH, KPYIHBIMH CIIEIIHATACTAMH-
IIPOU3BOJICTBEHHUKAMHU.

CyIIecTBeHHO yIpOIIaeTcs METOANKA BEIOOpa TeM B HAYYHOM KOJIJICK-
THBE, IMEIOIIEM Hay4YHBIE TPAaAULIUH (CBOH nmpodnip) u pa3padbaTeiBaroIIeM
KOMIUIEKCHYIO MpobieMy. B Taknx KONJIEKTHBAaX HAaydHBIE HCCIIEIOBAHUS
BBITIOJTHAIOT HE OAWHOYKH, a TPYIIIbI, CTIEIHANTN3UPYIOIIHecs Ha pa3padoT-
K€ TeM HWJIM BOIPOCOB. 3/1€Ch HAUMHAIONIMH PaOOTHUK, KaK MPaBHIIO, TIOJTY-



JaeT TeMy, KoTopas Obutla 000CHOBaHA paHee. BeposTHOCTh MOITYyYUTH HE
aKTyaJIbHYI0, HE HOBYIO, He 3(p(ekTHBHYIO0 TeMy uckiroyeHa. [Ipu komek-
TUBHOH pa3paboTKe Hay4YHBIX UCCIEJOBAaHMI OOJIBIIYIO POJIb IPHOOPETAIOT
KpPUTHKA, JUCKYyCCHs, 00cyXaeHue mpobiaem u TeM. B npouecce auckyccuu
BBISBJIIIOTCS] HOBBIE, €IIIe HE PEIlIeHHbIe aKTyalbHbIE 3a/laul pa3HOU cTerme-
HU Ba)KHOCTH, 00bEMa, CPOKOB pa3pabOTKH.

1.2.2. ®opmynupoBaHue LeIH U 3224 HCCJIeAOBAHUS

Kaxxnoe HayuHOE HccieoBaHNE TIOCIE BHIOOpA TEMBI HAUMHAIOT C TIIA-
TEJIFHOTO M3y4YCHUS HAyYHO-TEXHUIECKOH HH(OpManuH.

Lens moncka, mpopaboTkyu, aHanu3a HHPOPMAIMN — BCECTOPOHHEE OC-
BEIlIEHHE COCTOSHMS BOIIPOCA 110 TeMe, YTOUHEHHUE ee (ECIIM 3TO He0O0XO0 M-
MO0), 000CHOBaHHUE LIEJIU U 33/1a4 HAyYHOTO UCCIIEJOBaHMUS.

HocurensiMu Hay4HO-TEXHUYECKOW MH(POpMAIMU MOTYT OBITH pa3iny-
HBIE JOKYMEHTBI:

* KHUTH (y4eOHMKH, yueOHbIe T0CcOo0Hs, MOHOTpaduH);

* IEpUOANYECKUE M3AaHUs (KypHabl, OIOJUIETEHH, TPY/bl HHCTUTYTOB,
Hay4YHBIC COOPHHKH);

* HOpMaTHBHbIE JOoKyMeHTHl (cranmaptel, CHUII, TV, uncTpykium,
BpPEMEHHbBIE YKa3aHUsl, HOPMATHBHbIE TaOJIHIIBI U JIp.);

* KaTaJIOTH ¥ MPEHCKypaHTHI;

* IATEHTHAas JOKyMeHTaIus (MaTeHTbl, U300peTeH s );

* OTYETHl O HAYYHO-MCCIIENOBATENBCKUX M OMBITHO-KOHCTPYKTOPCKHX
paboTax;

* nH(popMarmoHHbIe m3naHus (coopankn HTU, anamuTryeckie 0030psl,
nH(pOpMaNMOHHbBIE JINCTKH, SKCIpecc-MHPOPMAIHs, BHICTABOYHBIE MPO-
CIICKTHI | Jp.);

* NIEPEBOIbl HHOCTPAHHON HAyYHO-TEXHUYECKOH JINTEPaTypPHI;

* MaTepraIbl HAYYHO-TEXHUYECKHUX U TIPOU3BOJICTBEHHBIX COBEIIAHNH;

* nuccepTanuu, apropedepars;

* [IPOM3BO/ICTBEHHO-TEXHUYECKAs JIOKYMEHTAIIUS OpraHu3anuii (0T4eThl,
aKThI MPUEMKH PaboT U Ap.);

* BTOpPUYHBIE JOKYMEHTHI (pedepaTuBHBIe 0030phI, OnOmnorpaduaeckue
KaTaJoru, peepaTUBHBIC KYPHAIBI U Ip.).

Jlnst BCecTOPOHHEro aHajiu3a MHGOPMAIMOHHOIO MaTepHhaia Heo0Xo-
JIMMO O3HAaKOMHUTHCSI C TEMATHUKON HAay4YHBIX MCCIIEIOBAHUH, KOTOPBIE IIPO-
BOJSITCS B MPOQMILHBIX By3ax W Ha (akynbreTax W B oTpacieBbix HUU.
[MpopabatbiBasi apXMBHBI MaTepHal ATUX OPTAaHHM3ALMH, HYXHO JAENaTh



3allicH JUIIb HEOOXOJMMOTO MO TEeME MaTrephaja C yKa3aHHEM HOMeEpa
oT4eTa, I0/1a, TEMbI, HCIIOJHUTEINEH.

Ha cragum cOopa n aHanmza MHGOpPMAIMH TOJIE3HBI KOMaHAUPOBKH B
MIPOEKTHBIE YUPEKACHHUA U HA IIPOU3BOACTBEHHBIE MPEIIPHUITHS, OCOOCHHO
Ha KPYIHBIE NEPEAOBBIC MPEANPUATHA. Takue KOMaHIUPOBKU ITTO3BOJISIOT
BBISICHUTB, B KaKOi CTENEHU HCCliefyeMasi TeMa pelaeTcs Ha IPOU3BOJICT-
BE€, Ha KaKHe CTOPOHBI TEMBI CIELyeT 00paTUTh 0co00c BHUMAHHUE, KaKHe
BOIIPOCHI MPEICTABISIOT IEPBOOUEPENHON NpakTHUeckuil nHTepec. JKena-
TEJILHO UMETh MHEHHUE ITPOU3BOACTBEHHBIX KOJUIEKTHBOB II0 TEME HAyYHOTO
HCCIIEIOBAHHS.

ITocne cbopa nuTepaTypHBIX, apXUBHBIX, TPOM3BOACTBEHHBIX U IPYTHX
nH(OPMALMOHHBIX JaHHBIX M MX OOOOILIEHHS IOJE3HO y3HATh MHEHHE
KPYHHBIX yueHbIX. OHH MOTYT OKa3aTh CYIIECTBEHHYIO MOMOLIb B pa3pa-
0OTKe TeMBI U OTIpeeTICHHN 00beMa coOnpaeMoil HHPpOpMaLnH.

Takum 00pa3oM, Hay4dHBIH paOOTHHK, IPOPadaTHIBasi TEMY, HAKaIUTHBA-
€T OOJIBIIOE KOJMMYECTBO paszindyHoi mHdpopmaunu. B 3aBucumoctu or Ha-
MMCHOBAaHMA M HAayYHOH 3HAYMMOCTH TeMBI 00BEM HMH()OPMAIMH MOXKET
nocturath 100200 HanmMeHOBaHUH U Ooee.

1.2.3. TeopeTnyeckue uccaeI0BAHUS

Teoperndeckne HCCIEIOBAHUS JOJDKHBI OBITH TBOPYSCKUMH. TBOpYECT-
BO — 9TO CO3J]aHHE IO 3aMBICITy HOBBIX I[EHHOCTEH, HOBbIE OTKPBITHS, U30-
OpeTeHus, YCTAaHOBJICHHE HEW3BECTHBIX HayKe (haKTOB, CO3JaHUE HOBOM,
LEHHOH [T YeoBedYecTBa HH(pOpMAITHH.

OnpoBepruyTh CyLIECTBYIOUIME WM CO3JaThb HOBBIE HAay4YHBIE T'MIIOTE-
3BI, 1aTh TITyOOKOEe OOBSACHEHHE MPOLIECCOB WM SIBIICHHH, KOTOPHIC PaHBIIE
OBLTH HETIOHATHBIMHU WJIH CIIA00M3yYCHHBIMH, CBSI3aTh BOCIUHO pa3IMYHBIC
SIBIICHUS, T. €. HAUTH CTEp)KEHb M3y4aeMOTro IpoIlecca, HaydHO 0000IIHNTh
00JIBIIOE KOJIMYECTBO OMBITHBIX JaHHBIX — BCE 9TO HEBO3MOXHO 0e3 Teope-
TUYECKOTO TBOPYECKOTO MBIIIJICHHUS.

B Teoperndeckux MCCIeIOBAaHUSAX BO3MOXKHBI JIBA METO/A: JTOTHIECCKHUI
U UCTOPUYUECKHI.

Jlornyeckuii METOI BKJIIOYAET B CE0ST THIIOTETUYECKUM M aKCHoOMaTH4e-
CKH.

l'umoreTnyeckuii METO]] OCHOBaH Ha pa3pabOTKe THIIOTE3bl, HAYYHOTO
MIPEAINOJIOKEHHS, COIEPXKALIEr0 AJIEMEHThl HOBU3HBI M OPUTMHAIBHOCTH.
I'umoTe3a momKHA TIOJHEE U JIydIle OOBSICHSTH SIBICHUS M MPOLIECCHI, IO~
TBEPXKAATHCS SKCIICPUMECHTAIBHO U COOTBETCTBOBATH OOIIMM 3aKOHAM JTHa-



JIEKTUKH M €CTECTBO3HAHMA. DTOT METOJ| MCCIIEJOBAHMS SIBISICTCS OCHOB-
HBIM 1 Han0oJiee pacIipOCTPAaHEHHBIM B IPHUKIIAJHBIX HAyKaXx.

AXCHOMaTHYECKMH METOJ OCHOBaH Ha OYEBUJHBIX IOJIOKEHUSIX (aK-
cHOMax), IpUHUMAaeMbIX Oe3 mokasarenscTBa. Ilo 3TomMy meromy Teopus
pa3pabaTbiBaeTCI Ha OCHOBE AEAYKTHBHOIO NpHHLMUNA. bojee mmpokoe
pacIpocTpaHEeHHE aHHBIH METOJ MOJIYyYWJ B TEOPETHYECKHX HaykKax (Ma-
TEMaTHKe, MaTeMaTHYECKO JIOTUKE U JIp.).

Hcropryeckuii METOA MO3BOJISIET MCCIENOBATh BOZHUKHOBEHHUE, (POPMHU-
POBaHHUE U Pa3BUTHE MPOLIECCOB U COOBITHH B XPOHOJIOTMYECKOMH MOCIIEI0Ba-
TEJIBHOCTH C LIEBIO BBIABICHUS BHYTPEHHHUX M BHEIIHUX CBS3€H, 3aKOHOMEp-
HOCTEH U MpoTUBOpeuuil. JJaHHBIM METON MCCIEeOBaHUS UCHOIb3YETCs IMpe-
HMMYIIECTBEHHO B OOIIECTBEHHBIX M TJIABHBIM 00pa30M HCTOPHUYECKUX Hay-
Kax. B mpukiagHeIX ke Haykax OH MPUMEHSCTCS, HalpuMep, MPU U3y4eHUH
pa3BuTHA U (GOPMUPOBAHMS TEX WIN MHBIX OTpAciel HAYKH U TEXHUKH.

B TeopermueckMx HCCIENOBAHUSX IMPUMEHSAIOTCS BEPOATHOCTHO-
CTaTUCTUYECKUE METOABI MCCIECAOBAHUS (CTATHCTHKA M TEOPHS BEPOSTHO-
CTel, JUCIEPCUOHHBIA U KOPPEKLMOHHBIM aHaJIM3bl, TEOPUSl HAJEKHOCTH,
Meron Monte-Kapio u fp.) s M3ydeHHs! CIydailHBIX ITPOIECCOB — JIUC-
KPETHBIX U HENPEPHIBHBIX.

Taxoke NPUMEHSIOTCS METOABI CHCTEMHOTO aHaim3a (HccieoBaHHe
oTieparyii, TeOpHs yNpaBICHUs, TEOPUS MHOMKECTB U JIp.), KOTOpPBIE TIOJTY-
YU IIUPOKOE PACIPOCTPAHEHHE B MOCIEIHEE BPEMS, UTO B 3HAUUTEIbHON
crerieHn oOycnoBieHo pasButreM OBM, obecneumBatomunm OBICTpOE pe-
LIEHUE U aHAJIU3 CJIOKHBIX MATEMAaTUYECKUX 3a/au.

OTan TeOpeTHYECKUX pa3paboTOK HAYYHOTO HCCIEA0BaHUS BKIIOUYAET B
ce0st cIIeyIoIIne OCHOBHBIE pa3/ielbl:

1) usyuenne (U3MIECKON MM IKOHOMHYECKOW CYIIHOCTH MpOIecca,
SIBJICHU;

2) hopMyIMpOBaHHe THUIIOTE3BI HUCCIIENOBAHMUS, BHIOOP, 0OOCHOBAHUE H
paspaboTka HU3HUECKON WM IKOHOMUYECKOW MOJIETIH;

3) MaTemMaTH3aLUs MOJICIH;

4) aHaJM3 TEOPETHYECKHUX PEIICHUH, POpMyTHpPOBaHHE BHIBOIOB.

1.2.4. JxciepuMeHTAIbHbIE HCCIETOBAHUSA

Hambonee BakxHOW COCTAaBHOW YacThI0 HAYYHBIX HCCIICIOBAHHU SBJIS-
FOTCS OKCIIEPUMEHTHI. JTO OJIMH M3 OCHOBHBIX CIIOCOOOB TOJYYUTh HOBBIE
Hay4dHbIe 3HaHUS. bonee 2/3 BCEX TPYIOBBIX PECYPCOB HAYKHU 3aTPavuUBaACTCS
Ha JKCIEPUMEHTHI. B OCHOBE IKCIEPUMEHTAJIBHOTO WCCIICIOBAHUS JIEKHUT
AKCIIEPUMEHT, MPEACTABIIONNNA COO0H HAyYHO MOCTABJICHHBIM OIBIT WM



HaOIOICHNE SIBIICHUS B TOYHO YYHTHIBAEMBIX YCIOBHUSAX, TO3BOJITIOLINX
CJIeIUTh 32 €r0 XOJOM, YIPABJIATh UM, BOCCO3/]aBaTh €r0 KaXKIbIH pa3 npu
MOBTOPEHUM 3THX yCIOBHUA. OT OOBIYHOTO, OOBIACHHOTO, MMACCHBHOTO Ha-
OJIOZICHUS SKCIICPUMEHT OTIMYACTCS aKTHBHBIM BO3JICHCTBHEM HCCIICIOBA-
TeJsl Ha U3ydaeMoe SIBJICHHE.

OCHOBHOU HENbIO JKCIEPUMEHTA SIBISIETCS MPOBEPKA TEOPETUUECKUX
MOJIOXKCHUH (TIOATBEPIKIACHUE paboYeii THIIOTE3kl), a TAKXKE OoJee MIMPOKOoe
1 TIy0O0KO€ M3yUeHHE TeMBl HAy9HOTO UCCIICTOBAHHMS.

OKCIIEPUMEHT TOJDKEH OBITh IMPOBEICH 110 BO3MOXKHOCTH B KpaTYalIIIHiA
CpPOK C MUHHMAJHbHBIMH 3aTpaTaMH IPH CaMOM BBICOKOM KaudecTBE MOIY-
YCHHBIX PE3yIbTATOB.

Pasznuuarom skcnepumenmor ecmecmeentvie U UCKyCCMBEeHHbLe.

EctecTBeHHBIC KCTIEPIMEHTHI XapaKTEPHBI TIPH W3YUCHHH COIUAIBHBIX
SIBIICHUH (COIMANIbHBINA SKCIICPUMEHT) B 00CTaHOBKE, HAPUMEP, MPOU3BO/I-
CTBa, ObITA M T. II.

HckyccTBEeHHBIE SKCIIEPUMEHTHI HTUPOKO MPUMEHSIOTCS BO MHOTHX €C-
TECTBCHHOHAYYHBIX HCCICIOBAaHUAX. B 3TOM cilydae HW3y4arOT SBICHUS,
U30JIMPOBAHHBIC 10 TPeOYyeMOW CTEMeHH, YTOOBbI OICHUTh MX B KOJHYECT-
BEHHOM M Ka4€CTBEHHOM OTHOIIEHHUSIX.

WHorna Bo3HUKAET HEOOXOUMOCTh MPOBECTH MOMCKOBBIC IKCIICPUMEH-
TanpHEIe UcclienoBannsa. OHU HEOOXOIMMEI B TOM CITydae, eCIi 3aTpYAHU-
TENBHO KJIACCH(PHUIUPOBATh BCE (HAKTOPHI, BIMAIOIIME HA M3y4aeMOe sBJie-
HHUE, BCIICJCTBHE OTCYTCTBHUS JOCTATOYHBIX IPEIBAPHUTEIBHBIX JaHHBIX.
Ha ocHOBe mpenBapuTEeIHLHOTO SKCIIEPUMEHTA CTPOUTCS TporpamMma Hccie-
JIOBaHUM B IIOJIHOM O00OBEME.

Drcnepumenmanvhvie ucciedosanus bvlearom 1abopamopuvie u NPous-
800CmEeHHble.

JlaGopatopHble OMBITHI MPOBOJSAT C MPUMEHEHHUEM THUIIOBLIX MPUOOPOB,
CIeHATBHBIX MOJCITUPYIOIIUX YCTAHOBOK, CTEHIOB, 000PYIOBaHUS U T. 1.
OTH UCCenoBaHMs TO3BOJSIOT HauOoJee MOITHO W JO0OPOKaYeCTBEHHO, C
TpeOyeMoif TOBTOPSIEMOCTBIO U3yYUTD BIMSHUC OJHUX XapaKTEPUCTHK MPH
BapbUPOBAaHUU ApyTHX. JlabopaTOpHBIC OMBITHI B CIIydae JTOCTATOYHO TOJI-
HOT'O HayYHOT'O 0OOCHOBAHHS IKCIIEPHMEHTA (MaTeMaTHIECKOE TUIAHIPOBa-
HHE) TIO3BOJISIIOT TOJYYHTh XOPOIIYI0 Hay4HYI0 HH(DOpPMAIMI0 C MUHHU-
MaNbHBIMU 3aTparamMu. OJHAKO TaKWe 3KCIIEPHMEHTHl HE BCErja IMOJHO-
CTHIO MOJICTTUPYIOT peajbHBIA X0 H3y4aeMoro Mpolecca, mo3dTOMY BO3HHU-
KaeT MOTPEOHOCTh B IPOBEJICHUU TIPOU3BOJACTBEHHOT'O IKCIIEPIMEHTA.

[Tpou3BOACTBEHHBIC YKCIIEPUMEHTAIBHBIE UCCIICIOBAHMSI UMEIOT IENTBI0
H3YYHUThH MPOLECC B PEANBHBIX YCIOBUAX C YYETOM BO3JICHCTBHS Pa3IMIHBIX
CIy4aiiHbIX (PaKTOPOB MPOU3BOJICTBEHHON CpEbI.
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OnHoll M3 pa3sHOBHIHOCTEH NMPOM3BOJCTBEHHBIX JKCIIEPHMEHTOB SIBIISA-
eTcsi coOMpaHue MaTepHajoB B OPraHU3alMSAX, KOTOPBIC HAKAIUIUBAIOT IO
CTaHAapTHBIM (hopMaM Te WM UHbIe AaHHble. [[eHHOCTh 3THX MarepuajioB
3aKJII0YAaeTCsl B TOM, YTO OHHM CHUCTEMaTH3MPOBAaHBI 32 MHOTHE TOJBI 110
enuHOM MeToamKe. Takue MaHHBIE XOPOIIO MOAJAIOTCS 00paboTKe MeToaa-
MU CTaTHUCTUKU U TEOPHU BEPOSTHOCTEH.

1.2.5. Ananu3 u oopmieHue HAYYHBIX HCCIAeT0BAHMIT

OCHOBO¥ COBMECTHOTO aHalu3a TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX
HCCIIEJOBAHMH SBIISETCS COMOCTABICHNE BBIABHHYTON pabodeil THIOTE3HI C
OTIBITHBIMH JaHHBIMU HAOJIONCHHH.

B pe3ynbpTaTte TEOpETHKO-3KCIEPUMEHTAIBHOIO aHANIN3a MOTYT BO3HHK-
HYTb TPH CIIy4Jas:

1) ycTaHOBNICHO TOJHOE HMJIM JOCTATOYHO XOpOIlee COBMagcHHe pabo-
4yel THUNOTEe3bl, TEOPETHYECKUX MPEINOCBIIOK C pe3yJbTaTaMH OIIBITA.
[Tpn 3TOM IOMONHUTENBHO TPYNIHUPYIOT MONXYYEHHBIH MaTepHall HCCIENO-
BaHWH TakuM 00pa3oM, 4TOOBI M3 HETO BHITCKATH OCHOBHBIC IOJIOKEHUS
pa3paboTaHHOIl paHee pabodyeil TMIIOTE3bl, B PE3yJIbTATe YETO MOCICIHSASA
IIpeBpalaeTcs B J0Ka3aHHOE TEOPETHYECKOe MOI0KEHUE, B TEOPHIO;

2) 9KCIIepUMEHTAJIbHbIC JaHHBIC JIMIIb YAaCTHYHO HOATBEPXKIAIOT IMOJIO-
KeHue pabouell THMOTE3Bl M B TOW MM MHOM YacTH MPOTHBOpEYAT eH.
B atoM ciydae pabouyio THIOTE3y H3MEHSIOT M IMepepadaThiBAIOT Tak,
4T0OBI OHA HanboJIee TOJIHO COOTBETCTBOBAJIA PE3YJIbTaTaM 3KCIEPHUMEHTA.
Yame Bcero NMpOM3BOAAT JOMOJHHUTENbHBIE KOPPEKTUPOBOYHBIC HKCIIEPH-
MEHTHI C IIeJIbI0 MOATBEPANTh M3MEHEeHHs paboueil TMIoTe3bl, Mocie Yero
OHa TaKXe MPEeBPAIaeTCs B TEOPHIO;

3) pabouast rumoTe3a He MOATBEpXkKIAaeTcs dKcrepuMeHToM. Torma ee
KPUTHYECKH aHAJIM3HPYIOT M TOJHOCTHIO IEepecMaTpUBAIOT. 3aTeM IPOBO-
JSIT HOBBIE 3KCIIEpUMEHTAIbHBIE MCCIIEJOBAaHMS C YyU4E€TOM HOBOW paboueit
rurnote3sl. OTpuIaTesbHbIe pe3ynbTaThl HAYYHOH padOThI, Kak MPaBUIIo, HE
ABJISIIOTCST OPOCOBBIMH, OHH BO MHOTHX CIy4dasX IIOMOTArOT BBIpabOTaTh
MIPaBUJILHbIE TIPE/ICTABICHHUS 00 OOBEKTAX, IBICHUAX U ITPOIIECCaX.

[Tocne BBHIMOMHEHHOTO aHANIM3a MPUHUMAIOT OKOHYATENIbHOE pEIICHHE,
KOTOpoe (popMyIHPYIOT KaK 3aKIF0UEHHE, BRIBOIBI WIIN MPEIOKEHU. JTa
gacTe paboThl TpeOyeT BBICOKOW KBAIM(UKAINH, ITOCKOJIBKY HEOOXOIMMO
KpaTKo, YETKO, HAYYHO BBIJEIUTH TO HOBOE M CYIIECTBEHHOE, YTO SIBIISETCS
pe3yabTaTOM HCCIEIOBAHUS, AaTh €My HCUCPIBIBAIOIIYIO OIIEHKY M OIpe-
JeNTUTh ITyTH JaTbHEHIINX UCCIIETOBaHHUM.
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Bce BBIBOOBI 11€71€CO00PA3HO pa3fenuTh HA JBE TPYMIBI: HAydHBIE U
npousBoycTBeHHbIe. [Ipn Bemmomnenun HUP 3a6oTsrcs o 3ammre rocynap-
CTBEHHOT'O ITPUOPHUTETA HAa N300PETEHHS M OTKPBITHSL.

Ilo pe3ynbTaTaM HCCNEIOBAaHUM COCTABIAIOT HAYYHO-TEXHUUYECKHH OT-
YeT O MPOAEIaHHOM paboTe C MPOXOKASHUEM HAYYHOTO PElIeH3UPOBAHMS.

1.2.6. Bueapenue u 3¢(eKTHBHOCTH HAYYHBIX HCCJIEI0BAHUMN

BHenpenue 3aBeplIEHHBIX Hay4YHBIX MCCIIEJOBAHUM B IPOU3BOACTBO —
3aKnounTenbHbli 3Tan HUP.

Brenpenne — 310 mepenada IpoOW3BOJACTBY HAyIHOU MPOXYKIHU (OTUE-
Tbl, HHCTPYKLHH, BPEMEHHbIE YKa3aHHs, TEXHUUECKUE YCJIOBHS, TEXHUUE-
CKHH TPOEKT U T. 11.) B YA0OHOM /I peanu3anuu ¢popme, o0ecreyrnBaromnen
TEXHUKO-3KOHOMHYECKuil 3¢ dekt. HayuHo-uccienoBarenckas paboTa mpe-
BpalllaeTcs B MPOJYKT JIMIIb C MOMEHTa MOTPEOICHHUS €€ MPOU3BOCTBOM.

3aka3urkaMu Ha BeimojHeHre HVIP MOryT OBITh TEXHHUYCCKHUE YIIPaBIIC-
HUSI MUHHUCTEPCTB, CTPOUTEIbHBIC TPECTHl U YIPABIICHUS, IPOU3BOJICTBEH-
Hele npeanpuatus, HUW u 1. 1.

[Hoapsiguuk — HayYHO-KCCIIEN0BATENbCKAsl OPraHU3aLUs, BBIOIHSIOMIAS
HUP B cOOTBETCTBUH C MOAPSIAHBIM IBYCTOPOHHHM JIOTOBOPOM, — O0s3aH
c(hopMyIHPOBATE MPEATIOKCHAE IS BHEPCHUS.

[locnenHee B 3aBUCUMOCTH OT YCJIOBUH JIOTOBOpa JOJKHO COAEPXKATh
TEXHUYECKHUE YCIIOBUS, TEXHUYECKOE 3aJIlaHuE, MPOECKTHYIO JOKYMEHTALUIO,
BPEMEHHYIO MHCTPYKIIMIO, YKa3aHHUE U T. [I.

IIporiecc  BHeApeHHWsT COCTOMT M3  JBYX  OTaloB:  OIBITHO-
IIPOU3BOJICTBEHHOTO BHEAPEHHS U CEPHIHOTO BHEAPEHMS (BHEAPEHHUE OC-
TWKEHUH HayKH, HOBOH TEXHUKH, HOBOM TEXHOJIOTHH).

Kak 65! TmiarensHo HM mpoBoawnnce HUP B Hay4HO-HMcCnemoBaTelnb-
CKHX OpTaHM3aIUAX, BCE XKE OHU HE MOTYT BCECTOPOHHE y4eCTh Pa3IUdHbIC,
4acTo ciydaiiHble (haKkTOpHl, JEHCTBYIOIIME B YCIOBUSX IPOU3BOJICTBA.
[osToMy HaydHas pa3paboTKa Ha IIEPBOM JTalle BHEAPCHUS TPEOYET OIBIT-
HOH MPOBEPKH B MPOU3BOJICTBEHHBIX YCIOBUSX.

IIpennoxxenust o 3axoHdeHHelx HUP paccmarpuBaroT Ha HaydHO-
TEXHUYECKHX COBETaX, a B CIlydasX 0co0O IEHHBIX NPEIJIOXKCHUH — Ha
KOJUIETHSIX MUHUCTEPCTBA, U HANIPABJIAIOT Ha MPOU3BOJCTBO AJISl MPAKTUUE-
CKOT'O MTPUMEHEHUS.
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2. OPT AHM3AIIUS PBIBOXO03SMCTBEHHBIX HCCJIENOBAHUM
B BEJIAPYCHU U 3A PYBEKXKOM

2.1. IlousiTHe 00 yueHOM

YueHblid — CIEIMANIUCT B KaKOH-TMOO Hay4yHOIl 00JacTH, BHECHUIMU
peanpHbIN BKJIaA B HayKy. OOBIYHO Y4EHBIMU Ha3bIBAIOT TEX JIFOJEH, KOTO-
pBle MIPUMEHSIOT HAay4YHBIH METON. YUEHBIH MOXKET OBITh HKCIIEPTOM B OJ-
HOM MJIM HECKOJIbKHMX 00JIaCTsIX HAYKH.

Mpusnaku HayuHo#i kBasudukanum ydyenoro. OcHoBHOU (opmaib-
HBII IPU3HAK NPU3HAHUS HAyYHOH KBaJH(UKAIMU — MyOIMKaus MaTepua-
JIOB HMCCIEJOBAHUI B aBTOPUTETHBIX HAYYHBIX JKypHalaX M JOKJIAibl Ha
ABTOPUTETHBIX HAYYHBIX KOH(EpeHIMsIX (OmyOIMKOBaHHBIC JOKIAAbl MIPH-
PaBHUBAIOTCS K HAYYHBIM ITyOJIHMKAIMAM), a TAK)KE U3/1aHUE KHUT B aBTOPH-
TETHBIX HAYYHBIX U31aTENbCTBAX.

B Benapycu cmenana ¢opmaibHas MOMNBITKA OTACIUTH aBTOPUTECTHBIC
Hay4YHBIC M3JIaHUS OT NMPOYMX B BHJE CIHCKA M3IaHWUH, MyOJMKaIMK B KO-
TOpBIX Ipu3HatoTCsA Bricmieit arTecrarmonHoit komuccuet (BAK). Onnako
JlaXKe Cpeld aBTOPUTETHBIX M3JaHUM W KOH(PEPEHUMH CYIIECTBYET IOHH-
MaeMasi He BIIOJIHE OJTHO3HAYHO CHUCTeMa NMpHopuTeToB. Kak npaBmiio, Hau-
OOJIBIIM TIPHOPUTETOM TIOJIB3YIOTCSI MEXIyHApOIHbIC M3JaHUsl U KOHpe-
pPEHIMU ¥ NPU3HAHHE Ha MEXIYHapOJHOM YPOBHE BBHIIIE HAIMOHAIHHOTO.
ABTOpHTET U IpU3HAHUE KBAIN(HUKAIINHA YISHOTO CBS3aHbI C €T0 H3BECTHO-
CTBIO B Kpyrax crenuanuctoB. CyIIecTBYIOT MONBITKU BBICTPOUTh PEUTHH-
TH 110 YHCITy CCBHUIOK HA Pa0OThI JAHHOTO YYEHOTO U3 Pa0OT APYTHX yUEHBIX.

[MpuHangnexxHOCTh K NMpodeccHOHANBPHON HAayKe M YPOBEHb KBAIU(HKA-
MM YYEHOTO MOTYT (pOpMasbHO ONPENENATHCS MECTHBIMH W HAI[OHAb-
HBIMH KBaJH()UKAITMOHHBIMH KOMHCCHSIMH (COBET IO 3aIUTE AUCCEPTALHH,
arrectanmonHas komuccusi, BAK). B bemapycn kBamudukanus ydeHOTO
(bopManbHO TOATBEPKIAETCS YYEHOH CTeleHblo (KaHIAMJaT WIH JOKTOp
HayK) ¥ YYEHBIM 3BaHHEM (JOLEHT miu npodeccop). [Ipucyxaenne yaeHsIx
CTENEHEM, U MPUCBOCHUE YUYEHBIX 3BAaHMNM KOHTpOJupyeTcs Boiciien arre-
CTallMOHHOM KOMHMCCHEHl. YUeHble CTENEeHH MPUCYXKIAIOTCS 0 HampaBlie-
HUSM HayK, HallpUMep: KaHIUAAT (H3NUECKO-MAaTEeMaTHIECKUX HAyK, KaH-
IUIAT IOPUANIECKUX HAYK H T. II.

Jnst modydeHus: COOTBETCTBYIOIISH yYEHOHM CTENEeHHM HeoOXOquMO Ha-
MUCATh U 3alllUTUTh B CIIELUAIIN3UPOBAHHOM COBETE AMCCEpTaluio. B Bune
UCKJIIOYEHHS W NPU OOJIBIIMX HAYYHBIX 3aCiIyrax IMCCEPTAIMs MOXET 3a-
MEHAThCA JIOKJIAZ0M O IpOAeNaHHOH padore. OOs3aTENbHBIM YCIOBHEM
YCIIEIITHOM 3alIUTHI SBISETCS ITyOIMKanus 1 arpoOanus pe3yabTaToB Hay4d-
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HOWi pabotel. Ilox ampoOammeii OOBIYHO MMOHMMAIOTCS BEHICTYIUICHHS Ha
KOH(epeHIMAX, TaK KaK 3Ta (GopMa I03BOJIIET JUCKYCCHOHHO OOCYAHTH
pe3yNbTaThl U COOTBETCTBEHHO IOJYYHTh OTKPBITYIO KPUTHKY IPH HECO-
IJIACUU HAY4YHOTO COOOIIeCTRa.

Jns moxydeHHs: Y4E€HOTro 3BaHUs (JoLeHTa WiM mpodeccopa) Kpome
YUeHOU cTeneHHu TpedyeTcs BECTH MeJaroruieckyio paboTy, B 4aCTHOCTH
UMeTh yueOHO-MeToauueckue myonukanud. CymecTBYIOT U Ooee Menkne
(opManbHble MPU3HAKY NTPU3HAHMS KBATU(HKAIIMK, HAIPUMED pa3peleHne
PYKOBOANTH HAy4YHOH pabOTOI acHUpaHTOB SIBISETCS HEOOXOAUMOHM CTY-
TIEHHKOU TIepexo/ia OT KaHIUAATa K TOKTOPY.

Briciias creneHs (pOpManbHOTO MPH3HAHHS CO CTOPOHBI HAYYHOI'O CO-
obmectBa B benapycu — u3dpanue B HannonansHyto akanemuio Hayk be-
JapyCH.

OZ[HI/IM M3 3HAKOB BBICHICH CTENEHU MpU3HAHUA MHUPOBBIM HaYYHBIM CO-
obmectBoM ciryxuT HobeneBckas mpeMusi.

B HayyHOM cooOIIecTBE BBICOKO IICHHUTCS IIearorudeckas padoTa.
[IpaBo ynTaTh JIEKIUH B MPECTIHKHOM YIeOHOM 3aBEICHUH TAKXKE SBISCTCS
MIPU3HAHUEM YPOBHS W KBaXH(PUKAIHUU YICHOTO. BBICOKO Takke LEHHUTCS
CO3/1aHUEC HAYYHOW IIKOIBI, T. €. MOJTOTOBKA HECKOJNBKHUX YYCHBIX, Pa3BH-
Baromux UACHU YUUTEIIA.

Knaccnpukauus yyenbix. GopmasbHas kiaccupuKanms y4eHbIxX Ipo-
HU3BOJUTCA B HNPOLECCE NPUCYKACHUA YUCHBIX CTEeNeHEH U MPpUCBOCHUA
YYE€HBIX 3BaHUI. YUueHble CTCIICHU, KaK U MPU3HAHUEC TMOJTYUYCHHOI'0 BBICHIC-
ro obOpa3oBaHus, KIACCUPHUIMPYIOT MO OTPACISIM 3HAHUK. MOXKHO, HANpH-
MEp, MOJYYUTH AUITJIOM HWJIM CTEIICHDb 11O O}IHOfI HJIM HECKOJIBLKAM OHOJIOT K-
YEeCKUM JTUCIHIDTHHAM, HO HEJb3s OIYIHUTh CTEIIEHb [0 BCEM HayKaM cpa-
3y. YueHas CTeleHb HE TapaHTHUPYET MPHCBOCHHE YYCHOTO 3BAaHUS, W IO-
sTOMYy KBanu(uKanus mpodeccopa BBINIE, YeM KBaNH(pUKAIWI KaHIUAATa
TeX XK€ HayK, HO Hellb3s COMOCTABILITh KBaNU(pHUKAIHIO mpodeccopa B O1-
HOW 00JacTH 3HaHUH ¢ KBaTu(pUKanueil KaHIuIaTa HayK B Apyroi 00IacTH.

2.2. YueHas cTeneHb

VY4eHas cTENeHp — CTENeHb KBATN(HUKAIIMOHHON CHCTEMBI B HayKe, I0-
3BOJISIIOLIEH paHXKMPOBaTh HAYYHBIX JeATENCH Ha OTAENbHBIX JTalax akKa-
JEMUYECKON Kapbephl.

Y4eHbIe CTETIeHN, IPUCYXKTAEMbIE B PAa3IMYHBIX CTPaHAX, CYIIECTBEHHO
pa3yIMyaroTCsl 10 Ha3BaHMAM, TPEOOBAHUSIM K KBAIM(HKALMH, TPOLENype
npucyxiaenus u (wim) yreepxkaenus. B CILIA, BenukoOputanuu U LeiaoM
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psine Ipyrux €BpPONEWCKUX CTpaH, IPHCOEAWHMBIIMXCA K bBOJIOHCKOMY
Iporeccy, MPOBOAUTCS TapMOHHU3ALNS HOMEHKJIATYPhl yIEHBIX CTETIEHEH,
MIpEeAIoJaraolias yCTaHOBJICHUE €JIMHBIX TPEOOBAaHUIT [UIsl TPEX CTENEHe! B
Ka)XI0M OTpaciii 3HaHUM:

1) Gakanaspa,;

2) MarucTpa;

3) mokropa dumocoduu (31ech oA GHIOCODHUEH MOHMMAIOTCA HAyKH
BOOOIIIE, 2 HE COOCTBEHHO (PHIoco(Hs; MapaieIbHO CYIIECTBYIOT aHaJo-
TMYHBIE CTETNIEHH JJOKTOPA MpaBa, MEJULUHbI, TEOJOTHHU H T. I1.),
NIPUCYXKJAEMBIX aKKPEAMTOBAaHHBIM BBICIIMM Y4YeOHBIM 3aBeneHueM. [la-
palUIeNibHO cO cTerneHbio gokTopa dunocoduu (Ph. D., npousHocurcst «iu-
94-I1»; HE MyTaTh C JOKTOPOM (QHIOCOPCKUX HAyK) M MHOTOYNCICHHBIMHU
(HO Ooyiee peaKO MPHCYXKIAEMBbIMH) IPHUPABHEHHBIMH K HEW CTENEeHSIMHU
CYIIECTBYIOT aHAJIOTHYHBIE CTEIICHN JOKTOpA IpaBa, TEOJIOTHH U T. II., TIPH-
CyXJlaeMble aKKpEIUTOBAaHHBIM BBICIINM Y4eOHBIM 3aBerieHHeM. CTerneHu
nokropa mpasa (D. L.), megununst (D. M.), nenoBoro aqMUHUCTPHUPOBAHUS
(D.B. A) u T. 1. BO MHOTHX CTpaHaX PacCMaTPHBAIOTCS KAK COCTABIISIOIINE
cucTeMy Mpo(ecCHOHAIBPHOTO, @ HE aKaJleMUYeCKOTro (MCCIe0BaTeIbCKO-
ro) IOKTOpara, T. €. MPENOoaraeTcs, YTo OONamaTeNnb TaKOi CTEMCHH 3a-
HUMAETCs, KaK MPaBUJIO, IPAKTHYECKOHN NEATEIBHOCTBIO, a He Haykoil. I1o-
JIy4eHHE TaKHX CTETIeHEeH Tarke He TpeOyeT BBIIOJIHEHHS CaMOCTOATEIHLHO-
ro Hay4yHOTO HCCJIEJOBaHMS, IO3TOMY NPO(ECCHOHANBHBIH IOKTOpaT
0OBIYHO HE CUMTACTCS YUCHOU cTereHbto. OTHECEHUE TON WIIM WHOW CTere-
HHU K TpO(eCcCCHOHAIBHOMY MJIM HCCIIE0BATENILCKOMY JIOKTOpPAaTy 3aBHUCHUT
OT CTpaHbI U JJaXke OT KOHKpeTHoro yHuBepcuteTa. Tak, B CIIIA u Kanane
CTEleHb JOKTOpa MEIHULUHBI SBJseTcs npodeccHoHanbHOH, a B Bemuko-
Opurannu, Vpnanaum um MHOrHX crpaHax bpuranckoro ConpyskecTBa —
uccienoBaTenbckoid. Psyn  yHuBepcureToB BenmkoOpuranmu  (BKIrouas
Oxcopa n KemMOpum k) naxke BKIIOUAIOT CTENEHb JIOKTOPA METUIIUHBI B
BBICHIN TOKTOpAT (MPHOJIM3UTENBHBIN aHAIOT JOKTOpa HayK B bemapycu n
Poccun), TpeOyrommii cynecTBEHHOTO BKJIaIa B MEIUIIMHCKYIO HAayKy.

B bemapycu npumensiercst yHacnenoBaHHas oT CoseTrckoro Coro3a cuc-
TeMa repMaHcKoro oopasia, B KOTOPOii CYIIECTBYIOT JIBE CTEIICHH:

1) kaHaMIAT HAYK;

2) JOKTOp HayK.

B Hacrosmiee Bpemst yueHas CTENeHb Kak KaHAWAATa, TaK U JOKTOpa Ha-
YK TIPUCYXKJAETCs UCCEPTAMOHHBIM coBeTOM. OHAKO €CIIU UIS ToJTyde-
HUSl JWIUIOMAa KaHIUJaTa HAyK JIOCTATOYHO MOJIOKUTEIBHOTO PELIeHUs
COBETa, TO JUIA IIOJYYEHUs] AMIUIOMA JOKTOpPAa HAayK HEOOXOIMMO TaKKe
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HaJIM4YME TOJO0KUTENBHOTO 3aKIIOYEHUS JKCIEPTHOTO COBETa COOTBETCT-
BYIOILIETO HaIlpaBlieHUs Briciiell arrecTannoHHoM komuccuu. Jluna, koTo-
pPBIM y4eHbIE CTENEHU NPHUCYXJEHBI C HapyIIEHHEM YCTaHOBJIEHHOTO IO-
psinka, MOTYT OBITh JIMIIEHBI 3THUX CTENeHed BrIciied aTTecTalioHHON
KOMHCCHEH, KaK IPaBUJIO, HA OCHOBAHMU XOJAATaliCTB AUCCEPTALlMOHHBIX
COBETOB, Ha 3aCE€JaHUU KOTOPBIX COCTOSIIACH 3alllUTa AUCCEPTAIUH.

Jns monydeHus CTENeHM KaHAWAATa WM JIOKTOpa HayK HEeoO0XOIuMO
MOJTOTOBUTH JUCCEPTALUIO U 3aIIUTHTh €€ Ha 3aCeaHUU AUCCEPTAIL[MIOHHOTO
COBETa, CO3JaHHOrO npu By3e, HUM wiu opyroMm HaydHOM YUYpEXACHUH.
JUs 3auThl UCCEPTAllMd HA COMCKAHHWE CTETNEHH IOKTOpa B HACTOSIIEE
BpeMsi HEOOXO/IMMO MMETh CTEIEHb KaHAWAaTa Hayk, 3alluTa JHCCEePTaluH
Ha COMCKAaHHUE CTENEHU JOKTOpa HayK JIHLAMHM, HE UMEIOIIUMH CTENIEHU KaH-
JujaTa, B COOTBETCTBHU C HbIHE JeiicTByrommuM IlonoxkeHneM o mopsiake
NIPUCYK/ICHUS] YYCHBIX CTEeNeHeH W 3BaHWM, NperyCMaTpPHBAeTCsl B OCOOBIX
cny4asx. CrnemyeT 3aMETUTh, YTO MPU 3TOM COOTBETCTBHUE HIIM POJCTBEH-
HOCTh OTpacJieil HayK M CHEIHAIbHOCTEH paHee MOJIYYeHHBIX (IIOCIeIoBa-
TENbHO) BBICIIETO O00pa30BaHMs, CTENCHU KaHIHWJaTa HAayK M COUCKAeMOii
CTENEHH JIOKTOpa HayK (DaKTHUeCKM HUKAK HE PErJaMeHTHPYETCS, Kpome
CIIy4aeB COMCKAHMs YYEHBIX CTENEHEW MO0 MEIWIUHCKUM, BETEpUHAPHBIM H
IOPUIMYECKUM HayKaM, KOTOpbIe BO3MOXKHBI TOJIBKO IIPU HAJIMYUH Y COMCKa-
TeJIs BBICIIEr0 MEIHUIIMHCKOTO, BETEPUHAPHOTO WJIH IOPHIMYECKOro obpazo-
BaHMs COOTBETCTBEHHO. DAKTUUECKU HA MPAKTHKE MPU3HAIOTCS BIOJHE J0-
IIyCTUMBIMH U HHMKaK He orpaHmumBarorcsi BAK ciyuan nomyuenus Ooiee
BBICOKOH CTETIEHH 10 OTPaCii HayK M CHEeIHaTbHOCTH, HEPOJCTBEHHON K yKe
MMEIOIIEHCs: HanpyMep KaHIuaaTa 5)KOHOMHUUECKNX HayK WHXKeHepaMu (Ma-
TeMaTHKaMH, XUMHKaMH1), CTETIEHH JIOKTOpa 3KOHOMUYECKNX HayK KaHAWMAa-
TaMH, HalIpUMep, TEXHUYECKUX U PH3UKO-MaTeMaTHIeCKUX HAYK U T. II.

AHanoroM y4eHOH CTENeHM KaHAWJaTa HayK B OOJIBIIMHCTBE CTPaH sB-
nsietcst crenens aokTopa ¢unocoduu (Ph. D.) u MHOrOYHCIICHHBIE TPUPAB-
HEHHbIE K Hel CTeNeHH, MPUOIM3UTENFHBIM aHAJIOTOM B CTpaHaX C ABYX-
CTyHeH4aTol cucteMoi (Hampumep, B ['epMaHnn) — cTeneHb XaOMIMTHPO-
BaHHOI'O JOKTOpA.

2.2.1. Kanaguaar Hayk
Kanaumar Hayk — ydeHast CTeleHb IEPBOi CTYMEHH (0 JOKTOpa HAyK) B

Pecniybnuke Bemapyce, psae ctpan CHI' u B8 CCCP. CooTBeTCTBYET CTeTme-
Hu goktopa punocoduu (Ph. D.) B 3anaaHbIX cTpaHax.
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Hopsaoox npucyscoenus. B benapycn ydeHas cTemneHb KaHAWAATa HAYK
MIPUCYKJAETCS TUCCEPTALMOHHBIM COBETOM, COCTOSIIIIIM U3 JOKTOPOB HAYK
0 JaHHOM CHelMaTbHOCTU U ACHCTBYIOUIUM IPH YHUBEPCUTETE MU HAYYHO-
HCCIIeI0BATEIbCKOM HHCTUTYTE, 10 UTOTaM MyOINYHON 3aIIUThl KaHJUIaT-
CKOH AMCCEPTALMH.

OnmHuM U3 TpeOOBaHMK MPEA3AINUTHON MMOJrOTOBKH SIBJISETCS HAINYHE
OIyOJINKOBaHHBIX B PEIEH3MPYEMBIX JKypHanax u3 cnucka BAK HayuyHbIx
CTaTeH, COAEPIKALINX PE3yIbTaThl M3BICKAHUH IUCCEPTAHTA U OTPAXKAIOIIUX
HAaYYHYIO HOBH3HY HCCIIEJOBaHHMS.

JluccepTanys BBIMOIHIETCS COUCKATENEM 10l PYKOBOACTBOM HAyYHOTO
PYKOBOAWTEIS, MMEIOMIETO YYEHYIO CTENCHb JOKTOpa (WM KaHAWAATa)
HayK MO JaHHOH CIIIMaNbHOCTH, OOBIYHO (HO HE 00s3aTeNbHO) BO BpeMs
y4eObl B acIMpaHType (aABIOHKTYpE).

B 2014 r. ¢ npunaTHEM HOBOTO 3akoHa YKpauHbl «O BbIcIIeM 00pa3o-
BaHUM» CTENEHb KaHAWIaTa HAayK yNpa3JHEHa M IpPUpaBHEHAa K CTEICHU
nokropa ¢uocodun (Ph. D.).

B Benapycu nomyckaercst Bbaaua aMIuioMa goktopa ¢unocoduu xaH-
JIuJaTtaM HaykK, €CM 9TOro TpeOyeT UX MpodeccHOHaNbHas AesSTEIbHOCTD
(HampuMep, yJacTre B MEKAYHAPOIHBIX IIPOEKTAX).

2.2.2. IokTOp HAyK

JlokTop HayKk — ydeHas CTeIeHb BTOPOH, BBICIIEH CTyIeHH (ITocie KaH-
nunata Hayk) B CCCP, Pecriybnuke bBemapych, a Takxe B psiae ctpan CHIT
1 B HEKOTOPHIX OBIBIINX COIMAIHCTHYECKUX CTPAHAX.

B Genopycckux By3axX JOKTOPCKas CTEIEHb SBISIETCS OJHUM U3 YCIIO-
BUIl JUIsl ydacTusi B KOHKypCe Ha 3aMelleHHe JIOJDKHOCTH mpodeccopa, a
TaK)X€ MPUCBOEHUSI OTHOMMEHHOI'O YYEHOTO 3BaHUsI.

Hopsoox npucyscoenus cmenenu. B benapycu creneHp TOKTOpa HayK
npucyxpaaercs IlpesunuymoM BeIciiell aTrTecTallMOHHOM KOMHUCCHM IO
pe3ynbTataM MyOJUYHOMN 3alIuThl JOKTOPCKOM nuccepramuu. Couckarens,
Kak MpaBuiIo, JOJKEH UMETh YUEHYIO CTeNeHb KaHauaaTa Hayk. Juccepra-
U HA COMCKAaHWE YYEHOW CTEeTNeHH AOKTOpa HAayK JOJDKHA OBITh HAydHO-
KBATH(DHUKAIIMOHHOW paboTOH, B KOTOPOH HAa OCHOBAHHMH BBITOJIHEHHBIX
aBTOPOM HCCIIEJOBAaHMH pa3pabOTaHbl TEOPETUYECKHE IOJIOKEHHsS], COBO-
KYIHOCTh KOTOPBIX MOKHO KBATH()HUITUPOBATH KaK HOBOE KPYITHOE HAyYHOE
JOCTIDKEHHE, TNOO0 pelleHa KpyImHas Hay4yHas npo0ieMa, IMeroIasi BaKHOE
COLMAIBHO-KYJIbTYPHOE WM XO3SHCTBEHHOE 3HAu€HHE, JIMOO H3II0KEHBI
HAyYHO OOOCHOBAaHHBIC TEXHHUYCCKUE, YKOHOMHUYCCKHE WM TEXHOJOTHYE-
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CKHe PeIleHUs, BHEAPCHIE KOTOPhIX BHOCHT 3HAYHMTEIbHBIH BKJIag B pa3BU-
THE SKOHOMHUKH CTPAHBI U TOBEIIIEHHE €€ 000POHOCTIOCOOHOCTH.

Ilepeuens yuenvix cmeneneil, npucysicoaemuvix 6 Pecnybnuxe Benapycy:

JIOKTOp apXUTEKTYPHBIX HAYK;

JIOKTOp OMOJIOTMYECKUX HAYK;

JIOKTOp BETEPUHAPHBIX HAYK;

JIOKTOp BOCHHBIX HayK;

JOKTOp reorpaduueckux Hayk;

JIOKTOP T'€0JI0r0-MUHEPATOTHICCKUX HAYK;

JIOKTOP UCKYCCTBOBEACHHS;

JOKTOp UCTOPUYCCKHX HAYK;

JOKTOpP KyJIbTYPOJIOTUH;

JOKTOP MCIANIMNHCKUX HayK;

JOKTOp MeJarornyeckux Hayk;

JOKTOP MOJUTOJOTHYECKUX HAYK;

JIOKTOP MCUXOJOTHYCCKUX HAYK;

JOKTOP CENbCKOXO3SHCTBEHHBIX HAYK;

JOKTOpP COLIHMOJIOTUYECKUX HAYK;

JOKTOP TCXHUYCCKUX HayK;

JIOKTOp (hapMaIleBTUUECKUX HAYK;

JOKTOp (DU3MKO-MAaTeMaTHYECKUX HAYK;

JIOKTOP (BHITOJIOTHYECKUX HAYK;

JOKTOp (GUI0CO(CKUX HAYK;

JOKTOp XUMHYECKHX HAYK;

JIOKTOp SKOHOMUYECKHX HAYK;

JIOKTOP FOPUIHYECKUX HAYK;

KaHJUIAT apXUTEKTYPHBIX HAYK;

KaHJUIAT OMOJIOTMYECKUX HAYK;

KaHJUIAT BETEPUHAPHBIX HAYK;

KaHJUJIAT BOCHHBIX HAYK;

KaHJUIAT reorpaguueckux HayK;

KaHJHUJAT Fe0J0r0-MUHEPaIOTHISCKHX HAYK;

KaHJHUJIAT HCKYCCTBOBEICHHS,

KaHIUuJaT UCTOPUIECCKUX HayK;

KaHIuaaT KyJbTYpPOJIOTH,

KaHAuaaT MEAUITUHCKUX HayK;

KaHJWIAT eJarorniyeckKuX HayK;

KaHAuaaT MOJIMTOJIOTHYCCKUX HayK;

KaHJUIAT ICHXOJOTHYECKUX HAYK;
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KaH/IU/IaT CENIbCKOXO03SCTBEHHBIX HAYK;
KaHJUJIAT COIMOJIOTHYCCKUX HAYK;
KaHIUIAT TCXHUYECKUX HAYK;

KaHAUIAT (PU3UKO-MAaTEMAaTUICCKUX HAYK;
KaHAUIAT (papManeBTHUCCKUX HAYK;
KaHAUIAT (PUITONOTUYECKHUX HAYK;
KaHauaaT GuiIocoCcKux HayK;
KaH/N/IaT XUMUYECKHX HAYK;

KaH/IU/IaT SKOHOMHUYECKHUX HAYK;
KaHIUaT IOPUIUIECKUX HayK;

0e3 y4IeHOI CTEIeH .

2.2.3. U3BecTHBIE TOKTOpa Hayk Bemapycn
B 00J1aCTH pHI00X03HCTBEHHBIX HCCIeI0BAHUI

Areen Baagumup
IOabsiHoBHY

(pon. B 1949 1.),

JIOKTOP
CeJIbCKOXO035MCTBEHHBIX HAYK,
npodeccop, TUpEKTOp
WHucTuTyTa pRIGHOTO
xo3sicTBa HanmonanbHoM
akazgeMuu Hayk bemapycu

Baiivopos Baagumup
MyxrtapoBu4 (pox. B 1951 1.),
JIOKTOp OMOJIOTHYECKUX HAYK.
Tema noxropckoi
JIUCCepTaIUN:
CpaBHUTENBHBIN aHATN3
PEPOTYKTUBHON IKOJIOTHH
THIPOONOHTOB
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Bunoepr I'eopruii
Ieopruesuu (1905-1987),
BBITAIOIMIHANCS THAPOOHOIIOT C
MHPOBBIM UIMEHEM, TOKTOP
OHMOIOTUYECKHUX HAYK,
npodeccop, ICH-
koppecnornienT AH CCCP,
3aCITy)KCHHBIH JIeATellb HayKn
PC®CP. Tema nokTopckoit
nucceprauuu: buotnueckuii
0aJaHC BellecTBa M DHEPTHU
B 03¢epe

I'ankoBckas I'aqinHa
AdanacbeBHa

(pox. B 1938 1.),

JIOKTOp OMOJIOTMYIECKUX HayK,
npodeccop. Tema TOKTOpCKOit
JUCCePTaLi: DKOJIOT0-
(huznomornuecKue
3aKOHOMEPHOCTH
(yHKIIHOHMPOBAHUS
HOHyHHHI/Iﬁ TNIAHKTOHHBIX
KOJIOBPAaTOK

Kyxos Ilpoxop UBaHoBHY
(1915-2003), BeIIAROLIHAICS
0eIOPYCCKUI HXTHOJIOT,
JIOKTOp OMOJIOTMYECKUX HayK,
npodeccop.

Tema nokTopckoi
JIICCEePTALINH:

Pr16561 Benopyccun



Kyxosa TaTbsiHa
BacniabeBHa

(pox. B 1953 1.),

JIOKTOp OMOJIOTHYECKNX HAYK.
Tema noxTopckoi
nucceprauuu: Iloroku
tdocdopa u a3oTa B
MOTPAaHUYHOM CJIO€ «JTHO —
BOJIa» U UX POJIb B
(hyHKIIMOHUPOBAHUU
MOJIMMHUKTUYECKHUX 03P

Kamvumiok JInaus
BacuawseBHa (pox. B 1937 1.),
JTIOKTOpP OMOIIOTHYECKUX HaYK,
podeccop.

Tema nokTopckoi
JTUCCEPTAIIUH:
3aKOHOMEPHOCTH
(DYHKIIMOHUPOBAHUS
300IUJIAHKTOHHOT'O COOOIIECTRa
9KOCUCTEM PHIOOBOJTHBIX
PyI0B

Kaparaes Anexcanap
IOpsbeBnu (pon. B 1954 1.),
JTIOKTOp OMOJIOTHYECKUX HaYK,
npodeccop. Tema goxTopckoi
muccepranun: CTpykTypa

1 QyHKIMOHUpOBaHKE
€0001IeCTB JOHHBIX U
epUPUTOHHBIX
0€ECIT03BOHOYHEIX BOJTOEMOB-
oxJjaauTeneu

21



22

Ko3io0B Anexcanap
NBanoBuu

(pon. B 1947 r.), noxrop
CeIbCKOXO035UCTBEHHBIX HAYK,
noueHT. Tema gJoKTOpCKOH
nucceprauuu: opmupoBaHue
IPOJYKTUBHOCTHU IPYAOBBIX
9KOCHUCTEM IIPU Pa3IUUHbIX
METOJaX HHTCHCU(UKAIIH

KoszaoBa Tamapa
BacuibeBHa

(pon. B 1946 1.), moxtop
CeJIbCKOXO035MCTBEHHBIX HAYK,
noneHT. Tema JOKTOpCKOn
muccepraun: buomoro-
TEXHOJIOTHYECKUE OCHOBBI
hopMupoBaHus
(hUTOTUTAHKTOHA JIIIS
WHTEHCUBHOTO TIPOHU3BOICTBA
PHIOOIIPOAYKITHH

Konunu Bukrop
BaagumupoBuy

(pox. B 1941 t.), moxTop
CeJIbCKOXO03SHICTBEHHBIX HAYK,
npodeccop. Tema TOKTOPCKOit
JIUCCEPTALIUH:
WuTencudukays
pri6oBoscTBa benapycn

Ha OCHOBE MOJIUKYJIBTYPBI
PaCTUTEIILHOSTHBIX PHIO
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Koxnenko Cepapum
Bacuibesnu (1914-1977),
JTIOKTOp OMOJIOTHYECKUX HaYK,
npodeccop. Tema TOKTOpCKOit
muccepranun: bruonorndeckne
0COOEHHOCTH €BPOIIEHCKOTO
YTPs ¥ IEPCIIEKTHBEI €T0
PBIO0X03IHCTBEHHOTO
UCTIOJIb30BaHMS

Kyaew Buxkrop ®enoposuy
(poxn. B 1952 r.), noktop
OHMOIOTHYEeCKUX HAYK, JOICHT.
Tema noxTopckoi
nuccepraunu: buonornueckue
OCHOBBI TETJIOBOAHOM
AKBaKYJIbTYpPbI IPOMBICIIOBBIX
pakooOpa3HbIX

MuxeeBa Tamapa
MuxaiinoBHa

(poxn. B 1938 r.), BeIIatOmuiics
6enopycckuii ruapoduoor,
JIOKTOp OMOJIOTMYECKUX HayK,
npodeccop, TIaBHBIA HaYIHBIH
COTpYIHUK. TeMa JOKTOpCKOn
jquccepranuu: CTpykTypa

1 QYHKIIMOHUPOBAHHE
(uTomaHKTOHA IPU
3BTPOPHUPOBAHUH BOJ
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Ocranenst AjiekcaHap
MasaoBuy (1939-2012),
BBIJIAIOIIHICS OCIOPYCCKHA
THIPOOUOIIOT, TOKTOP
OHMONIOrMYeCKNX HayK,
npodeccop, YICH-
koppecnoaenT HAH
Benapycu. Tema nokropckoi
muccepranui: CecToH u
JETPUT KaK CTPYKTYPHBIC U
(hyHKIIMOHATTFHBIE
KOMIIOHEHTBI BOJHBIX
9KOCHCTEM

HeryxoB Baagumup
Bopucosuu (pox. B 1951 r.),
JIOKTOP OMOJIOTMYECKUX HAYK.
Tema nmoxropckoi
qucceprauun: [IpecHoBoiHBIE
yrpu Anguillidae:
PenpoayKTUBHAsE OMOJIOTHS

U aKBaKyJbTypa

Cemenuenko Burammii
IMaBaoBu4 (pox. B 1951 1.),
BBITAIOMIHICS OeTopycCcKuid
THIPOOHOIIOT, TOKTOP
OHMOJIOTHYECKHX HAYK,
npodeccop, wieH-
koppecnionaenT HAH
Bbenapycu. Tema nokropckoi
JIUCCepTaIUN:
3aKOHOMEPHOCTH
(hyHKIIMOHMPOBAHUS
BETBUCTOYCHIX PaK0OOpa3HBIX
MIPH Pa3THYHBIX
TEMIEepPaTYPHBIX U
TPOPHUUIECKNX YCIOBHUAX
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Cymiens Jleonua
Muxaiigosuu (1929-2015),
BBIIAIOIIHICS OeIOpyCcCKHUi
THIPOOHOIIOT, JOKTOP
OMOJIOrMYECKUX HayK,
npodeccop, akagemux HAH
Bbenapycu u PAH,
3aCITy>KSHHBIN JIeSITeNb HAyKH
BCCP. Tema moxropckoit
JIICCEPTALIUH:
KonuuectBeHHsie
3aKOHOMEPHOCTH
MeTabomn3mMa u
TpaHc(opMaInnH BEIIECTBA U
9HEPTHU PAKOOOPA3HBIMH

TapaseBu4 Enena
BacusabeBHa, TOKTOp
CEJIbCKOXO035HCTBEHHBIX HAYK,
JoneHT. Tema TOKTOPCKOi
nucceprauuu: Cucrema
CEJIEKIIMOHHO-TEHETUYECKUX
METOAOB BbBIBCACHUS

U UCIIOJIB30BAHUA
0eIopyCCKUX MOPO Kapia



Mlasak Muxauni
BaagumupoBuy
(1941-2021), noktop
CeNIbCKOXO3SICTBEHHBIX HAYK,
npodeccop. [loaroromn 1Byx
0eJI0pyCCKUX TOKTOPOB HAyK
B 00s1acTé prIOOBO/ICTBA U
aKBaKyJIbTypsl. OnnH n3
WHHUIUATOPOB OTKPBITHS
CHELUaIBHOCTH MO
prIOOBOACTBY B bemopycckoit
TOCYAapCTBEHHON
CeJIbCKOXO035UCTBEHHOU
akazemun. ChopmupoBain

n OBUT IIpesiceIaTeneM
JIOKTOPCKOTO COBETa IO
3aIIUTe AUCCEPTALHi, B TOM
YHCIIe TI0 CIIeNNaTbHOCTH
«PpIOHOE X0351HCTBO U
aKBaKyJbTypa»

2.3. OTpacan HAyKH

OTpacii HayKH, [0 KOTOPBIM NPHCYXKIAITCS YICHbBIC CTETICHNU:
01.00.00 — ¢u3nko-MaTeMaTHUIECKUE HAYKH;
02.00.00 — xumHuyeckne HayKH,;

03.00.00 — 6uonoruveckue HayKH;

05.00.00 — TexHMYECKHE HAYKH;

06.00.00 — cenbCKOXO03sCTBEHHbIE HAYKH;
07.00.00 — ucropudeckue HayKu;

08.00.00 — sxoHOMIYECKIE HAYKH;

09.00.00 — dpumocodckue Hayku;

10.00.00 — ¢umnosnornyeckne HayKH,
12.00.00 - ropuamyeckue HAyKH;

13.00.00 — negaroruueckue HayKH;
14.00.00 — MeauIMHCKUE HAYKH;

15.00.00 — papmarnieBTHUECKHE HAYKH;
16.00.00 — BerepuHapHbie HAYKH,;

17.00.00 — uckyccTBOBEICHUE;
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18.00.00 — apxuTexTypa;

19.00.00 — ncuxomorn4yeckue HayKHy,

20.00.00 — BocHHBIC HAYKH;

22.00.00 — conmonoruyeckie HayKu;

23.00.00 — monuTH4ecKne HAYKH,

24.00.00 — xynbTypooTHs;

25.00.00 — Hayku o 3emie.

B 0CHOBHOM pPBIOOXO03SIICTBEHHBIE UCCIICOBAHUS BBITMOIHIIOTCS B paM-
Kax OHMOJIOTMYECKHUX M CENIbCKOXO3SMCTBEHHBIX HAYK, PeKe — B paMKax
BETCPUHAPHBIX, TCXHUUCCKUX, IKOHOMUICCKHAX HAYK.

K buonoeuueckum nayxam OTHOCATCS CIEIYIONINE CIICIIMATBHOCTH:

03.00.01 — pagmobmomorus;

03.00.02 — 6uodusuka;

03.00.04 — 6uoxumus;

03.00.05 — 6oTaHuka;

03.00.06 — Bupycomorus;

03.00.07 — mukpobuosnorus;

03.00.08 — 30010rHS;

03.00.09 — sHTOMONOTH;

03.00.10 — uxTHOIOIHS;

03.00.12 — ¢uznonorus u OMOXUMHS PACTCHHIA;

03.00.13 — ¢uznonorus;

03.00.14 — anTtpomnoorus;

03.00.15 — reneruka;

03.00.16 — sxomnorus;

03.00.18 — ruppobuosorus;

03.00.19 — napasurosorus;

03.00.23 — GHOTEXHOJIOTHS;

03.00.24 — mukosOrus;

03.00.25 — rucroiorust ¥ KjaeTo4Hast OUOJIOrHs;

03.00.26 — monexysipHasi TeHETHKA,

03.00.27 — mouBOBE/ICHHE, C.-X.;

03.02.14 — 6uonoruueckue pecypcesl,

03.03.05 — 6uonorus pa3BUTHS, SMOPHUOIIOTHSL.

K cenbckoxo3saiicmeenHbiM HAYKAM OTHOCSATCS CIACIYIONIUE CIICIUallb-
HOCTH:

06.01.01 — oOwee 3eMileIEIIHE;

06.01.02 — menuopanusi, peKyJIbTHBALMS H OXpaHa 3eMeJlb;

06.01.03 — arponouBoBezenme, arpodusnka;
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06.01.04 — arpoxumus;

06.01.05 — cenexius 1 CEMEHOBO/ICTBO;

06.01.06 — oBoIIEBOACTBO;

06.01.07 — 3amura pacTeHuil;

06.01.09 — pacTeHHEBOICTBO;

06.01.10 — m1010BOACTBO;

06.01.11 — 3ammra pacTeHuii, 6uoi.;

06.01.12 — xopMOTIPOM3BOICTBO U JIyTOBOJCTBO;

06.02.01 — mmarHoctuka Ooyie3HEH W Tepamus KUBOTHBIX, ITaTOJIOTHS,
OHKOJIOTHSI 1 MOP(OJIOTHSI KUBOTHBIX, BET.;

06.02.02 - BerepuHApHAs MHUKPOOHOJOTHSA, BHPYCOJOTHS, DIHU-
300TOJIOTHSI, MUKOJIOT'HSI C MUKOTOKCHKOJIOTUEH U UMMYHOJIOTHSI, BET.;

06.02.03 — BerepuHapHas GpapMakoJOrusi C TOKCUKOJIOTUEH, BET.;

06.02.04 — BeTepuHapHAsE XUPYPTH, BET.;

06.02.05 — BeTepuHapHAsE CaHWTApPUs, SKOJIOTHUS, 300TUTHEHA U BETEPH-
HapHO-CaHUTApHAs 3KCIICPTHU3A,

06.02.05 — BeTepuHapHAsE CaHWTApPUs, SKOJIOTHUS, 300TUTHEHA U BETEPH-
HApHO-CAaHUTApHAs YKCIIEPTH3a, BET.;

06.02.06 — BerepuHapHOE aKyHIEPCTBO M OHUOTEXHHMKa PENpPOIYKLUH
JKHUBOTHBIX, BET.;

06.02.07 — pa3BeneHue, CENCKIMI M TEHETHKA CEIBCKOXO3SHCTBEHHBIX
JKUBOTHBIX;

06.02.08 — xopMIiIeHHE CENBCKOXO3HCTBEHHBIX JKUBOTHBIX;

06.02.09 — 3BepoBOICTBO M OXOTOBE/ICHUE;

06.02.10 — yacTHast 300TE€XHUsI, TEXHOJIOTHUS POU3BOJCTBA MPOJIYKTOB
JKUBOTHOBO/ICTBA,

06.03.01 — secHBIE KYIBTYPHI, CENEKITHSI, CEMEHOBOICTBO;

06.03.02 — necoBeneHme, JTECOBOACTBO, JECOYCTPOMCTBO U JIeCHAs TaK-
carus,

06.03.03 — arponecomenropariys, 3alUTHOE JIECOPa3BeICHUE U O3elie-
HEHUE HACEJICHHBIX MYHKTOB, JIECHBIE TIOKAphl U 60pb0a C HUMH;

06.04.01 — peIOHOE XO035HCTBO M aKBaKYJIbTypa.

B Benapycu, kak mpaBmio, COUCKATEIIN YYCHBIX CTETICHEH, IPOBO/ISIINE
PBIOOXO3ACTBCHHBIC UCCICIOBAHMS, MANIYT AUCCEPTAIIHOHHBIC PaOOTHI IO
CIICIIMATBHOCTSM: MXTHOJIOTHS, THAPOOHOIIOTHS, OHOJIOTHYCCKHE PECYPCHI,
PBHIOHOE XO3SCTBO U aKBaKy/IbTypa. OMHAKO 3TO SIBJISETCS YCIOBHBIM pas-
JICTICHUEM, HEPEIKO IHCCEPTAIOHHBIC PabOThI MO PHIOOXO03SMHCTBEHHBIM
HCCIIEIOBAHUAM 3alUIIAIOTCH 0 CHENHMAIBLHOCTIM: OMOXMMHS, 300J0THS;
(U3HOJIOTHST, TEHETHKA;, SKOJIOTHS; pPa3BeACHUE, CEJICKIHS, TCHETHKA 1 BOC-
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TIPOU3BOJACTBO CEIIbCKOX 035 HCTBEHHBIX JKUBOTHBIX; KOPMJICHUE CEIIBCKOXO-
3IMCTBEHHBIX KUBOTHBIX M TEXHOJIOTHS KOPMOB; 9YaCTHasA 300TCXHUSA, TEX-
HOJIOTHS MPOU3BOJACTBA NPOAYKTOB KMBOTHOBOJACTBA U IO APYTrUM CHCLU-
AJIBHOCTAM, B TOM YHCJIC B paMKaxX BETCPUHAPHBIX, TEXHUYCCKUX U 3KOHO-
MHUYECKUX HAYK.

2.3.1. UxTHoJiorus

HxTrosnorus — obnacth HayKH, 3aHUMAIOIIAsiCsl HCCIeJOBaHHEM MOpdo-
JIOTHH, CUCTEMATHKH, (PU3HOJIOTHH, OUOJIOTUH U IKOJIOTHH PHIO U pa3padboT-
KOI Hay4HBIX OCHOB II0 OXpaHe, BOCIPOW3BOJCTBY M PallMOHAILHOMY HC-
TIOJIB30BAHUIO PBIOHBIX PECYPCOB.

O6nacty uccaeJOBaHUM;:

1. Teopernyeckue MpoOJIEeMbl IBONIOLHMH, CUCTEMATUKH M reorpaduu
pHIO.

2. Teopernueckre U Hay4YHO-METOJMYECKUE MPoOIeMbl OHMOJIOTHH, aHa-
TOMUH U (PU3HOIOTHH PHIO.

3. IIpoGieMBI 3KOJIOTUH, STOJIOTUH ¥ AMHAMHKH MOIYIISLHA PbIO.

4. TeopeTHUecKUe U MPUKIATHBIE TPOOIEMBI BOCIPOU3BOACTBA PHIOHBIX
PECypCcoB U PHIOHOTO XO3sIiCTBA.

5. PeIOHBII TpOMBICEN U OXpaHa PHIOHBIX PECYPCOB.

2.3.2. 'napoduosiorus

I'mppobuonorust — Hayka, U3ydaromiass OMOJIOTHYECKHE MPOLECChl, IPO-
UCXOJSIIME B BOIHBIX IKOCHCTEMaX, B3aWMOAEHCTBHE T'MAPOOHOHTOB CO
cpenol, ux poJyib B QYHKIIMOHUPOBAHUH BOJHBIX 9KOCUCTEM €CTECTBEHHOTO
U HCKYCCTBEHHOT'O TPOUCXOXKJIEHHUS, B IIpOlleccax TpaHCc(hOpMaIK Belle-
CTBa MW DHEPTHUH, CaAMOOYUIICHHUA H 3BTpO¢)I/IpOBaHI/I$[ BHYTPECHHHUX BOM,
Mopeil U OKeaHOB, OMOJIOTHIO M SKOJIOTHIO THAPOOHOHTOB Pa3IMUHBIX TaK-
COHOB M UX XO3HCTBEHHOE UCIIOIb30BaHUE.

OO0JacT UCCaeIOBaAHMUI !

1. ®aynncruka. Bunosoii cocras, (eHeTHyeckas 1 Mopdosornyeckas
CTPYKTYpa TAKCOHOB.

2. ®dnopuctuka. BumoBoit cocraB, cTpykTypa cooOmiecTB (HUTOILIAHK-
TOHA, Nepr(UTOHA U BhICIIEH BOAHOW PaCTUTEILHOCTH.

3. BoziHast MUKpOOHOJIOTHSI U BUPYCOJIOTHsl. MHKPOOPTaHU3Mbl BOJHBIX
9KOCHUCTEM, TAKCOHOMUYECKAs IPUHAAJIEIKHOCTh, TUHAMUKA YHCIEHHOCTH U
tunosiorus. CaHnTapHasi TUIPOOHOIIOTHSL.
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4. Dxonorus nomyssiuuii 1 cooOiecTs. B3anMocBs3b THAPOOHOHTOB CO
cpenoil oOUTaHMs, 3aKOHOMEPHOCTH (YHKIIMOHHPOBAHHS, IPOCTPAHCTBEH-
HOTO M BPEMEHHOI'O paclpe/eIeHUs] BOJHBIX OPTaHM3MOB, HCCIIEIOBAHUE
CYKIIECCHOHHBIX IPOIIECCOB B BOAHBIX SKOCHCTEMAX Pa3IMYHOTO THIIA.

5. ®usmnonorus u OuodHepreTnka TuApoObuoHTOB. IIporeccsl pocra,
pa3BUTHS, MUTAHMS, IBIXaHUS, Pa3MHOKCHUS M SHEPreTHYecKoro OanaHca
BOJIHBIX J)KUBOTHBIX M MX CBSA3b C (PaKTOpaMu Cpeabl.

6. [IpooyKIMOHHBIE TPOLECCHl B BOAHBIX 3KOCHCTeMax. [lepBuyHas u
BTOPHYHASI TPOJYKIHS, B3BEIICHHOE BELIECTBO, NMEPUPUTOH, AECTPYKLIUSI
OpraHMYECKOTO BellecTBa, 3P HEKTUBHOCTh YTUIIM3ALMN 1 IOTOK SHEPTHH B
MOMYJIALUAX, COOOIIECTBAX U TPOPHUECKUX LICTISX.

7. AKBaKkyIbTypa (BOZOPOCIH, OCCIO3BOHOYHBIC W MO3BOHOYHBIC JKH-
BOTHbIE). Pa3paboTka NPUHLMIIOB U METOJOB BEACHHS, IIOMCK U U3y4YEeHUE
MEPCIEKTUBHBIX O0BEKTOB JUIS KYIbTHBHUPOBAHUSL.

8. BronHAMKaMs TOBEPXHOCTHBIX BOJI.

2.3.3. buojornueckue pecypcnl

buosnoruueckue pecypcbl — 001acTh OHOJOTMYECKOM HAYKH, 3aHUMAK0-
IIasicss U3y4eHneM 00BEKTOB PACTUTENHHOTO U KHBOTHOTO TIPOUCXOKICHHUS
B BOJHBIX U HAa3€MHBIX DKOCUCTCMAX, ABJIAIOIIUXCA HC3aMCHHUMBIMU 3BCHb-
SIMH TPO(QHUUECKUX TETIEH ITHX HKOCHCTEM, OTIPEAEIIAIONIMX HX YCTONUHBOE
CyIIIECTBOBaHME M Pa3BUTHE, a TAaKXKe HCIIOJIB3YEMbIX B Pa3NIUYHbIX chepax
XO3SIMCTBEHHOM JEATEILHOCTH ISl IPSIMOTO MIIA KOCBEHHOTO MTOTPEOIICHHSL.

O061aCcTH UCCIIEI0OBAHMIA:

1. BuoBo#i coCTaB, YHCIEHHOCTD MOMYIISAINN PECYPCHBIX BUIOB pacTe-
HHﬁ 1 )KUBOTHBIX U MECT UX €CCTCCTBCHHOI'O O6I/ITaHI/IH.

2. lunamuika (Ce30HHas, MHOTOJIETHSIST) COCTOSHHUS, PAa3BUTHS M TEMIIOB
BOCIIPOM3BOJICTBA U SJIMMUHAIIMH TTOMYJISIMHA PECYPCHBIX BUJIOB.

3. PacueT mNpOIYKTHBHOCTH, BEIIMYMH W CPOKOB H3bBsITUSA, OOECIedu-
BAIOMIUX YCTOMYMBOE CYIIECTBOBAHHE W PA3BUTHE MOMYIAIUN PECYpCHBIX
BHUIOB.

4. O60CHOBaHUE BBIJENICHUSI TEPPUTOPHUIA M BHJOB, HAXOJSAIIUXCS MO
YIpo30i CYIIECTBOBAHMUS, C IEIbI0 MX COXpaHEHHs, 00eCIeueHnss BOCCTa-
HOBJICHUSI U TTOCTIEYIOIIETO UCTIOIb30BAHMSI.

5. Pa3zpaboTka mpakTHYECKUX MEPONPHUATUH U PETJIAMEHTOB IOAepXKa-
HUSI YCTOWYMBOTO Pa3BUTHUSI M IKCILUTyaTAllMH PECYPCHBIX BUIOB Ha OMpe/ie-
JICHHBIX TEPPUTOPHAX.

6. IHTPOAYKIMS U PEUHTPOAYKIIUS XO3SIMCTBEHHO IEHHBIX BHUIOB pac-
TEHUH W JKUBOTHBIX, Pa3pabOTKa PErIaMEeHTOB MHTPOIYKIIMH B MPOCTPaH-
CTBEHHOM U BPEMEHHOM aCIeKTaX, KyJIbTHBUPOBAHUE.
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7. Pacder HKOIOTHYECKUX PUCKOB [UIsl CYIIECTBOBAHHUS COOOLIECTB pe-
CYPCHBIX BHJIOB )KHUBOTHBIX M PACTCHHI HA TEPPUTOPHUIX MX OOMTAHHS MPU
TUTAHUPOBAHUH XO3SHCTBEHHBIX MEPOIPHUSTHHA.

8. Pa3paborka Ouonoruueckux oOOCHOBaHHMH Al GOPMYJIMPOBAHUS U
TPUHATHS 3aKOHOJATEIBHBIX aKTOB IO OXpaHe W PAllMOHATBHOMY HCIOJNb-
30BaHHIO PECYPCHBIX BHJIOB.

2.3.4. PpiOHOe X0351liCTBO H aKBaKYJbTYpa

PpI6HOE XO34HCTBO M aKBaKyJIbTypa — 00JIaCTh HAYKH, KOTOPAs N3ydaeT
OMONIOTHYECKHE W XO3SHCTBEHHBIE OCOOEHHOCTH THAPOOMOHTOB C IIEIBIO
3¢ (PEKTUBHOTO HCITIONB30BAaHMUSA MX JUIA IPOW3BOJCTBA NPOAYKTOB >KHBOT-
HOBOJICTBA; pa3pabaThlBacT METOJbl BOCIPOM3BOJCTBA, BBIPAIIMBAHUSI U
coJiepkaHusl pbI0 M BOMHBIX OECIIO3BOHOYHBIX, @& TaK)Ke INPOTIPECCHBHBIC
TEXHOJIOTUH NPOU3BOJICTBA IIPOYKTOB PBIOOBOJICTBA U aKBAKYJIBTYPBL.

OOnacTy Mccie10BaHuiA:

1. buonornyeckue U X03IHCTBEHHbIE OCOOEHHOCTH T'MIPOOHOHTOB IPH
Pa3IMuHBIX YCJOBUSX WX BBIPAIMBAHUS M COJEPXKAHUS; OCOOCHHOCTH WU
3aKOHOMEPHOCTH Pa3BUTHS U (YOPMHUPOBAHHUS MPOTYKTUBHBIX Ka4eCTB 00B-
€KTOB PHIOHOTO XO34HCTBA M aKBAKYJIBTYPHI B YCIOBUSIX PA3IHMUHBIX TEXHO-
JIOTUH.

2. HoBble BHIBI THAPOOMOHTOB B CENBCKOXO3IHCTBEHHOM IPOU3BOJICT-
BE€; UX CO3JaHUE U CPABHUTENIBHOE HCHBITAHHE MPUMEHHUTENBHO K pas3iind-
HBIM YCJIOBUSIM MX HCHOIb30BAHUS.

3. MeTo/ibl KOMIUIEKCHOW OIIEHKH M PaHHEH JAMarHOCTHKU MPOJIYKTHB-
HBIX KauyecTB OOBEKTOB PHIOHOTO XO3AHCTBA W aKBAKyJIbTYPHI; MOBBIIICHNE
MPOJXYKTUBHBIX W BOCIIPOM3BOAUTEIBHBIX KAueCTB THIPOOHMOHTOB; MOBBI-
IIEHHE KauecTBa MPOAYKIIHH.

4. Metoapl ¥ crocoObl MOBBILICHHsST OMONPOJYKTHBHOCTH BOJOEMOB,
NIpeiHa3HAYECHHBIX AJIs BRIPAIUBAaHHUS THAPOOHOHTOB.

5. YcoBepuIeHCTBOBaHUE CYIIECTBYIOIMX M pa3paboTKa HOBBIX METO-
JIOB, CHOCOOOB, TEXHOJOTHYECKHX IPHEMOB, MPHUOOPOB M KOHCTPYKIHH,
TIO3BOJISIIOINUX TOBBICHTh A(PPEKTUBHOCTH IOTYYEHHS, BBIpAIMBAHUS M
9KCIUTyaTallid MOJIOJY, TOBAPHOM MPOAYKLUMU M IPOU3BOAUTENEH THApO-
OMOHTOB.

6. PazpaboTka pecypcocOeperarommx TEeXHOJIOTHH BEIAEHUS aKBaKyJb-
TYPHI.

7. VicnibiTanue W phIOOBOJHO-TEXHOJIOTHYECKAsl OIIEHKA CHCTEM M KOH-
CTPYKIMH 000pyIOBaHUS I PHIOHOTO XO3SHCTBA U aKBAKYJIBTYPHI.
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2.4, Y4yeHoe 3BaHue

VYueHoe 3BaHHE — CTYNEHb KBAJIM()UKAIMOHHONW CHUCTEMBI B BBICHICH
IIKOJIe M HayKe, MO3BOJIOIIEH pPaHXHUPOBAaTh HAy4YHBIX U HAy4HO-
MEearOTMYECKUX COTPYAHHKOB HAa OTHENBHBIX DJTamax aKaJeMHYeCKOH
Kapbephl.

Yuensle 38anusa B benapycu. B nacrosmee Bpems B benapycu npu-
CBaMBAIOTCS JIBA OCHOBHBIX YYEHBIX 3BaHUS: JIOLEHT M mpodeccop. DTH
3BaHUS NPHCBAMBAIOTCS IO ONpPEJCNICHHBIM cHenuanbHoCcTAM. CloBa «o-
LEHT» U «IIpodeccopy» IPHU 3TOM SIBISIIOTCS OOLICIIPUHITHIMU COKpAIICHHSI-
MU IIOJIHOTO HaUMEHOBAHMs 3BaHUM, YKa3bIBAlOUIMX Ha cdepy AesTeTbHO-
cTh: «goueHT (mpodeccop) Mo Takoi-To CHeHaIbHOCTHY. [Ipoune THTYIEI
W TOHSATHUS, OTHOCAIIMECA K 3aHATHIM B HaydHO-00pa3oBaTeNbHOM chepe
unaMm, (HampuMep, TOKTOp HayK, WICH-KOPPECTIOHICHT, HAYYHBII COTpyI-
HHK, aCCUCTEHT) YUCHBIMU 3BAaHUSMH HE SBISIOTCS.

VY4eHple 3BaHMA IpUCBaMBAaeT BbICIIas aTTeCTAlIOHHAS KOMMCCHSL.
3BaHue JOIEHTA MOMYJaI0T, KaK IPaBMUiIo, KAaHAWAATHI, a 3BaHKe Ipodecco-
pa — TOJNBKO JOKTOpa HayK. 3BaHHE BCETAa MPHCBAUBACTCS MOKU3HEHHO U
COXpaHseTcs 3a €ro oOnamaTeneM NpH CMEHE JOJDKHOCTH, MeCTa paboThl,
Hocje yxoJa Ha NEHCHIO.

He cnepyer cmemmBaTh y4eHble 3BaHUs JOLIGHTa H Tpodeccopa ¢
JOJDKHOCTSMH B By3aX, HMEIOIIMMHU aHAJOTHYHBIE HAUMECHOBAaHMS.
Jnst BCTYIUICHHST B 3TH — W Jaxke OoJjiee BBICOKHE, TaKMe KakK JIeKaH WU
MIPOPEKTOP, — JOJDKHOCTH HAJNWYMS 3BaHUs yacTo He Tpebyercs. OObIYHO
yueHOe 3BaHHE IIPUCBAUBACTCA yXKe MOCIe ONMpPEAeIEHHOTO BpeMEeHH pabo-
Thl B COOTBETCTBYIOIIEH JOJKHOCTH M IPHU BBINOJHEHHUU Psiia APYTHX He-
00X0IMMBIX ycioBuil. Hanpumep, I0KTOp Hayk, UMEIOIIUIT yueHOe 3BaHHe
JIOLICHTA, MOYXET 3aHsTh JOJDKHOCTh Mpodeccopa, a 3aTeM 4epe3 HeCKOJIbKO
neT OBITh BBIIBUHYT Ha 3BaHHUE «IIpodeccopy.

ITpeamet paboTHI IPH 3TOM JI0JDKEH COOTBETCTBOBATH IPO(IMIIIO, IT0 KO-
TOpOMY OBIJIO TIOJTY4EHO 3BaHUE.

IIpaBuna nmpucBOeHHs y4EHBIX 3BaHMI B Pa3HBIX CTPaHaX Pa3IUUHBI U
4acTO OCHOBAaHbI HAa HALIMOHAIBHBIX TPAJAULUAX, XOTS MPeIIpUHHMAIOTCS
mard K yaugukamu. B ornuuane ot bemapycu u crpan 6siBiero CCCP, B
OOJIBIIMHCTBE TOCYJaPCTB OTCYTCTBYET BBIPAXKEHHOE pa3rpaHnueHHE OJTHO-
HMMEHHBIX JIOJDKHOCTEH U 3BaHMH: HaIlpUMep, PHEM COTPYIHHUKA Ha JOIXK-
HOCTB TIpodeccopa B yIeOHOM 3aBEICHUU OJHOBPEMEHHO O3HA4aeT IMOTy-
yeHre TUTyda npodeccopa. OOmMM sBIsETCS cTporoe AuQepeHnpoBa-
HHE CTEIeHEeH OT 3BaHHU — y4eHasl CTENeHb JOKYMEHTHPYET KBATH(HUKAIHIO
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COTPYAHHKA, a 3BaHHE OTPAXKACT €r0 COOTBETCTBUEC KOHKPETHOH HaydHO-
MeIarOTMYECKOM JOIKHOCTH.

HaunmeHoBaHus 3BaHMIi BO MHOTHX CTpaHaX IOBTOPSIOT NPHHSTHIEC B
Benapycn TepMUHBI «IOLEHT» M «IIpOoQeccop» ¢ Pa3IndHbIMHU OIpesese-
HUSIMU: 3aCJly>KCHHBIH, MONHBINA, OpAMHAPHBIA, ACCOLMHUPOBAHHBIA U T. II.
B psne cTpaH y4eHBIMHM 3BaHMSIMHU TaK)Ke CUHTAIOTCS acCUCTEHT, JIEKTOD,
nocTnok. Ilpu 3TOoM accormupoBaHHbId mpodeccop (associate professor)
IIPUMEPHO COOTBETCTBYET OEIOPYCCKOMY AOIECHTY, a aCCHCTEHT-TIpodeccop
(assistant professor) — mpocto Hay4HOMY COTPYIHUKY Ge3 3BaHMSI.

Ilepeuensv cneyuanvrocmetl, no KOMOPbIM NPUCBAUBAIOMCSL YUeHbIE 364~
Hus 8 Pecnybnuxe Benapyco.

Pa3gen |. EcrecTBeHHbIE HAYKH.

. Marematuxka.

. Mexanuka.

. ActpoHOoMUSL.

. ®usuka.

. XuMusl.

. ®u3nKo-XxuMH4ecKas OHOIOTHSL.
. O0mas Guonorus.

. ®uznonorus.

Pa3gen |l. Texnndyeckne HAYKH.

9. MalmMHOCTpOCHUE U MallIMHOBEICHHE.

10. Duepreruka.

11. DeKTpOTEeXHUKA.

12. TIpubopocTpoeHne 1 METPOJIOTHSL.

13. PaguoTexHUKa U CBA3b.

14. NUadpopmatrka u BEIYUCTUTEIHHAS TEXHUKA.

15. Metammyprus.

16. MatepuanoBeneHue.

17. Texnonorus (1o OTpacisiM: XUMHUYECKas, IIPOJAOBOIBECTBEHHBIX MPO-
JIYKTOB, MaTepHaJOB W U3/EIHI TEKCTHIBHONW 1 JIETKOH MPOMBIIIIIEHHOCTH,
JIECHOTO XO3SIMCTBA, JIepeBONEepepaboTKH 1 1epeBOOOPAOOTKN).

18. ArpovH)XeHEpHBIE CHCTEMBI.

19. Tpaucnopr.

20. CTpouTensCTBO.

21. ApxuTekrypa.

22. DNeKTpOHUKA U HAHOAIIEKTPOHHKA.

23. Dkomnorusi.

24. be30macHOCTb JIeSTEIbHOCTH YeJIOBEeKa.

CO~NOO O~ WN P
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Pazgen I11. Cenbckoxo3siiicTBeHHbIE HAYKH.
25. ArpoHomusl.

26. Berepunapus.

27. 300TexXHUS.

28. JlecoBenenue.

Paznen IV. 'ymanuTapHbie HaAyKH.

29. JlokyMeHTaniCcTHKa 1 OMOINOTEeKOBEACHHE.
30. Ucropwus.

31. Apxeonorus.

32. ®umocodus.

33. JluteparypoBencHuHE.

34. S3pIKO3HAHHE.

35. HUckyccTBOBeieHHE.

36. HckyccTBo.

37. Kynbtyposnorus.

38. Typusm.

39. ®usKynbTYpa U CIOPT.

Pa3znen V. CounajibHO-)KOHOMHUYECKHe U 00IeCTBeHHbIE HAYKH.
40. DKOHOMHKA.

41. Tpago.

42. Tlemaroruxa.

43. Tlcuxomorus.

44, Counoorus.

45, Tlonmuronorus.

Pa3gen VI. MeguuuHcKkue HaAyKH.

46. Kinauueckasi MeIHUIIMHA.

47. TIpodunakTuyeckass MeIUIHHA.

48. MeaunuHCKasi OUOJIOTHS.

49. dapmarieBTHKA.

Paznen VII. Hayku o 3emuie.

50. T'eorpadus.

51. T'eonorus.

52. T'eonesns U 3eMIICYCTPOICTBO.

Pazpnen VIII. Boennbie Hayku.

53. BoeHHOE NCKYCCTBO U BOGHHOE CTPOMTENLCTBO.
54. BoopyxeHHe 1 BOEHHAs! TEXHUKA.

55. T'ocynapcTBeHHast 6€30MacHOCTb.
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2.5. Opranmsanuu Benapycu, ocymecTBJsiiomue ps160xo3siicTBeHHbIE
ucciaenopanus. HanuonansHas akanemus Hayk Besnapycu

HanuonansHast akanemus Hayk benapycu (HAH benapycu) — Bbicias
rocyaapcTBeHHas Hay4Has opranusanus Pecrmy6nuku benapycs, ocymect-
BJISIONIAsl OPTaHHU3AIMIO, POBEJCHUE U KOOPAMHALUIO (yHIaMEeHTaIbHBIX
U NPUKIIAJHBIX HAYYHBIX HCCIEIOBAaHUN U pa3pabOTOK MO pa3IMyYHBIM Ha-
MIPABICHUAM €CTECTBEHHBIX, TEXHMYECKHX, T'yMaHUTAapHBIX, COLIMAIBHBIX
HayK U UCKYCCTB.

OCHOBHBIMH HAay4YHBIMH M HAayYHO-OPTaHW3AIMOHHBIMH MOApa3ele-
HusMu HanmonansHO# akamemun Hayk bemapycu SBISIOTCA OTAENEHUS
AxazeMun HayK, KOTOpble OOBEOWHSIOT aKaJeMHKOB M  YICHOB-
KOPPECTIOHICHTOB AKaJeMHH HayK OJHON MJIM HECKOJBKUX oOnacTei Hay-
KH, KOOPAUHHUPYIOT IeATeIbHOCTh HAYYHBIX U MHBIX OpPraHU3aluil COOTBET-
CTBYIOIINX oOJacTeil HayKu, 3aKpelUIeHHBIX 3a oTheneHusMH [Ipesunny-
MoMm HAH benapycu. OtneneHueM pyKOBOAMT aKaJeMHK-CEKpeTapb, sB-
nstomuiicss uineHoM lIpesunmyma AxageMud HayK M Ha3HauaeMbli Ha
JOJDKHOCTH pemeHneM Ilpesnnumyma AkageMun HayK.

Omoenenus HAH Benapycu:

Otnenenue arpapHbIX Hayk;

Otaenenne OMOMOTMYECKNX HAYK;

Otnenenue ryMaHUTapHBIX HAYK U HCKYCCTB;

Otnenenue MEAUIMHCKUX HAYK;

Otaenenne HU3NKHM, MaTeMaTHKH U HHPOPMATHKH,

Otnenenue GpU3NKO-TEXHUUECKUX HAYK;

OTnenenue XMMHUHU M HAyK 0 3emile.

B Ortaenenun arpapHbIX HayK pbIOOX03SHCTBEHHBIMU HCCIIEIOBAHUSIMU
3aHMMAIOTCS B PECITyOJIMKAaHCKOM JJOYE€pPHEM YHHTapHOM NpEeANpUSTHA
«MHCTUTYT PHIOHOTO XO3AHCTBa» PECITyOJIMKAHCKOTO YHHUTApHOT'O Mpea-
npusitust «HayuHo-npaktudeckuil neHTp HanuonanpHOM akaneMuu Hayk
Benapycn mo >KMBOTHOBOJCTBY», KOTOpOE BKIIIOUaeT B ceOs ciexyromme
aabopamopuu u no30paz0eneHus:.

® J7abopaTopus CEICKINH U MIIEMEHHON pabOTHI;

® 7abopaTopus pa3BeJCHNS M BRIPALIMBAHNS IIEHHBIX BHOB PHIO;

® j1abopaTopust KOPMOB;

e naboparopus OoJie3Hel prIo;

e naboparopus rUAPOOHOIIOTHN U Ka4eCTBa CPEIIbI;

e j1abopaTopusi pPHIOOBOJCTBA M PBHIOOJIOBCTBA B €CTECTBEHHBIX BOJIO-
eMax;
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® OT/Ie)I MAPKETHUHTA U HAYIHO-TEXHHIECKOH HH(OpMALUH;

® CEJICKIIMOHHO-TUIEMEHHON y4acToK «300ennHo»;

® X03pacyeTHbI PHIOOBO/IHBIN yuacTok «Buelikay.

B Otnenennn OMOIOTHUECKUX HAYK PHIOOXO03SHCTBEHHBIMH HCCIIEIOBA-
HUSIMU 3aHMMAIOTCSl B TOCYAapCTBEHHOM Hay4HO-TIPOU3BOJICTBEHHOM O0Be-
nuHeHun «Hayuno-mpakrtuueckuil nentp HarnumonansHOM axkageMuu Hayk
Benapycu mo 6mopecypcam» (1abopaTopust THAPOOHOIOTHH, JTabopaTopus
UXTHOJIOTHM) W B TOCYJapCTBEHHOM HAay4dyHOM YydpexkaeHuu «MHCTHTYT
TCHETHKN W IHUTONOTHUM» (J1abopaTopus MOICIHPOBAHMS T'€HETHUECKHX
TIPOIIECCOB).

PBI60X035{CTBEHHBIME HCCIIEIOBAaHUSAMH 3aHUMAIOTCS B PSIC 6bICLUUX
yuebHvix 3a6edenuti benapycu:

Benopycckast rocyaapcTBeHHas! CENbCKOXO3SIHCTBEHHAsI akajeMus (Ka-
(enpa UXTHONOTHH U PHIOOBOJICTBA, a TaKkxke JIpyrue kadeaps! dakyiaprera
OMOTEXHOJIOTUH U aKBaKyJIbTYPHI);

[Monecckuii rocyaapcTBEHHBIH yHUBEPCUTET (Kadenpa TEXHOJIOTHH aK-
BaKyJIbTYPHI);

Benopycckuii rocynapcTBeHHbIH yHUBepcuTeT (Ouonornueckuii da-
KyJbTeT: Kadenpa 30070TuH, Kadenpa oOImeil SKOJOrnH U METOAUKH TIpe-
MoJiaBaHusl OMOJIOTWH, HAayYHO-HMCCIIEAOBATENbCKAs J1ad0paTopusl THAPO-
9KOJIOTHH).

Kpome Toro, pei60X03sICTBEHHbBIE HCCIIEOBAHHUSA MPOBOAATCS B psijie
Ipyrux By30B benapycu: ['ponHeHCKHH rocyAapCTBEHHBIM arpapHbId yHU-
BepcuteT, ButeOckas rocynapcTBeHHas akaJeMHsl BETEPUHAPHON MeIuIIH-
Hbl, MO3BIpCKU TOCYIapCTBEHHBIN IE€arOru4eCKUil YHUBEPCUTET UMEHU
. I1. IllamsikuHa, a TakXKe Opyrue YHUBEPCUTETHI, 3aHUMAIOIIUECS IIOATO-
TOBKOI1 6MOJIOTOB.

36



3. IPABWJIA BEJIEHU S TEPBUYHOM AOKYMEHTAIIUH
HAYYHBIX UCCJIEJOBAHUU

K mepBHYHON HOKYMEHTAIIMM HAYYHBIX HUCCICAOBAHUIA OTHOCATCS OpH-
THHAJBI, 3aBEPCHHBIC KOITUHU JOKYMECHTOB WM CIICIIUAIFHO M3TOTOBJICHHEBIC
UCTIOJIHUTEIIIMU TOKYMCHTBI, OTPaXKAIOIIUE IMPOIECC HCCICIOBATEIbCKON
paboTHI ¥ MOATBEPKAAONINE (PaKT ee MpoBeAcHuUs. [lepBUuHas TOKyMEHTa-
LS JOJDKHA B TIOJIHOM Mepe COJepiKaTh HEMOCPEACTBEHHBIC Pe3yJIbTaThl
HAYYHBIX HCCIICAOBAHUI U APYyrue AaHHbBIC, KOTOPbIC ObLIN BIEPBBIC MOTY-
YeHBI B XOJIC BBIIIOJIHEHNUS paboT.

O6beM uH(pOpMALIUK, KOTOPBIA MPUBOAUTCS B MEPBUYHON TOKYMEHTA-
UM, TOJDKEH OBITh TAKUM, YTOOBI HE3aBHCHUMBINA 3KCIEPT COOTBETCTBYIO-
meld KBanu(UKAaIUKd TPH HEOOXOIMMOCTH OBUT CHOCOOCH IPEICTaBHTH
MPOIETyPY UCCIICIOBAHHUS.

Bce maHHble, MpeACTaBICHHBIC B MEPBHYHOU JOKYMCHTAIIUHU, TOJIKHBI
COOTBETCTBOBATh IIEJIM U 3aJauyaM HCCJICIOBAHUSA, METOJUKaM, KOTOPBIC
ObUTH YTBEP)KICHBI B XOJ¢ IUIAHHPOBAHUSA HAyYHO-HUCCICIOBATEIbCKON
paboThI.

Ilepsuunas ookymenmayus, noomeepicoarouyas Gakm nposeoeHuUss Ha-
VUHBIX UCCTIeO08AHULL:

® ISl SKCICPHUMEHTANIBHBIX HCCIIEIOBAHUI: MTPOTOKOJIBI IKCIIEPUMEH-
TaJbHBIX MCCIICIOBAHUI HA PHIOAX M APYTHX BOIHBIX OMOJOTHYECKUX 00B-
€KTax, KOTOpbIE OJDKHBI COJEPXKATh: ATy, MepeueHb Pbi0 U HX OOIIyO
XapakTepuCTUKy (mm@p, BeC, MOJI, BO3PACT U Ip.), OMUCAHHE MECTa MPOBe-
JICHUSI U BHJIA SKCIIEPUMEHTA, XapaKTep IKCIIEPUMEHTAILHOTO BO3ICUCTBUS,
OMHCAHKE KOHTPOJBHBIX IPYII, a TAKKE OTMETKH O MPOBEICHUN MaJIOWH-
Ba3UBHBIX M OIEPATHBHBIX BMEINATEIbCTB, PE3YJIbTATHI JTa0OPATOPHBIX,
HHCTPYMEHTAJBHBIX M JPYTHX BBITOJHCHHBIX HCCIICAOBAHUM, MATy U CIIO-
c00 BBIBOJIA PBIO M3 IKCIIEPUMEHTA; €CJIM TOro TpeOyeT Au3aiiH HCCieaoBa-
HUSI, BCE XKUBOTHBIC JOJDKHBI OBITh MPOHYMEPOBAHbI, & IIPOTOKOJIBI JTOJKHBI
COJIepPIKaTh PE3yJIbTATHI €KEJAHEBHOTO HAOJIOJCHHUS 32 COCTOSIHUEM JKCIIe-
PUMEHTAJIbHBIX JKUBOTHBIX;

® 11 MHHOBAIIMOHHBIX HCCIICIOBAHUI: JOKYMEHTAIBHBIC TOATBEPKIC-
HUS HaJIWM4YUs pa3pabOTaHHOTO MHCTPYMEHTAapus, KApTHHOK W300peTEHUH,
CHUHTE3UPOBAaHHBIX MJIM XUMHYCCKHU BBIJCIICHHBIX HOBBIX BEIIECTB, JICKAPCT-
BEHHOT'O PACTUTEIBHOTO CBHIPBS U T. II.; MPOTOKOJIBI CHHTE3a CIOKHBIX XH-
MHUYECKUX COCITUHCHUN U3 MPOCTHIX XUMHUYECKUX BEIICCTB MM XUMHIECKO-
T'O BBIJICJICHUS HOBBIX BEIIECTB (C JaTOW, MECTOM IMPOBEICHHUS, BHIOM CHH-
Te3a, BBIACICHHBIM W MPUMEHECHHBIM 000pYI0BaHUEM, a TAKIKE C 3AIUCSIMH
0 pe3yJibTaTax SKCIEPUMEHTAILHOIO CHHTE3a, BBIIEIECHNUS).
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Iepsuunaa ooxkymenmayus, nOOMEEPHCOArOWAs U0 U MeMmoOUKU npo-
6COEHHBIX HAYUHBIX UCCTIE008AHUIL:

® 3aBEpPEHHBIC IOJIHMCHI0 HENOCPEJCTBEHHOTO UCIIONHUTENS U IOJIIH-
CBIO 3aBEYIOIIEr0 COOTBETCTBYIOIIEH J1a00paTOpUH YHUBEPCUTETA PE3YIIb-
TaThl BHINIOJHEHHBIX B YHUBEPCUTETE KIMHUUCCKUX U JTaOOPaTOPHBIX, MOP-
(onornuecknx, (HU3NOIOTMUECKHX M APYTHX HCCIEJOBaHMN Ounoioruue-
CKMX 00pa3loB ¢ yKa3aHHEM JIaThl, MECTa POBEACHUsI, BHJIOB aHAIN3a;

® KOITMH PE3YIIbTATOB JIAOOPATOPHBIX M HHCTPYMEHTAIBHBIX HCCIIEIOBA-
HUM, 3aBEpEHHBIE ITOAIKCHIO JODKHOCTHOTO JIMIA M MeYaThblo — €CIU UC-
CJICZIOBaHUS BHIMOJHSAIKUCH B PYTHX YUPEXKICHUSX;

® aBTOMATH3MPOBaHHBIC (IIH(POBHIC) 3amMHCH, TPAQUKH M KPHUBHIC HC-
CJIEZIOBAaHUH U T. [I., B TOM YHCJIE B PACII€IaTAHHOM M 3JICKTPOHHOM BHJIE;

® pacreyaTky IMEePBHYHBIX HH()OPMALMOHHBIX MAacCHBOB IH(PPOBBIX
JAHHBIX U MPOTOKOJBI CTATUCTUYECKUX, MOP(HOMETPHIECKUX, CPABHUTEIb-
HBIX ¥ APYTHX HOJYYCHHBIX KOJMYECTBCHHBIX PE3yJIbTATOB HCCIEIOBAHHH,
3aBepeHHbIC MOANUCSIMHU HEMOCPEACTBEHHOI'O MCIIOIHUTENSI STHX HUCCIIE0-
BaHU{ W HAYYHOTO PYKOBOJHTEIIS; €CIIM MaTeMaTHyeckas o0paboTka momiy-
YEHHBIX PE3YNIbTaTOB ObIJIa BHINIOJHEHA B APYTUX YUPEKACHHUAX, pacredaT-
KU ¥ TIPOTOKOJIBI JIOJDKHBI OBITh YZOCTOBEPEHBI MeUaThi0 COOTBETCTBYIOLIE-
IO YUPeXKICHNUS;

® eCIIM TIEPBUYHBIMU JIOKyMEHTaMH, B KOTOPBIX OTOOpaXKaroTCsl pe3ylib-
TaThl BBITIOJIHEHHBIX HCCIEOBaHUM, SIBISIOTCS Apyrue (OpPMbI JTOKYMEH-
TOB, Ia0JIOHBI, paboune KapThl, pacredaTaHHble n300paxxenus Y3U, mate-
MaTH4ecKue BbhraucieHuss Ha 9BM, GpopMyIibl U 1p., TO OHM TaKXkKe 3aBepsi-
I0TCSI TIOAMTUCSMH UCTIOJTHUTENS], PyKOBOJHUTEIS MOApa3AeIeH s, 1adboparo-
pHH, B KOTOPBIX BBIMONHINCH OOCIEIOBaHMS W (WITH) PAacyUeThl, a TaKKe
YIOCTOBEPSIOTCS BH30H DPYKOBOJWTENST W IEYaTbi0 COOTBETCTBYIOIIETO
YUPEXICHHUS, €CITH NCCIIEJOBAHNS BBIIOHSUINCH B APYTUX YUPEKICHUSIX.

Tpebosanus K oghopmaeHuio nepeuyHol OOKYMEeHMAayuu HayyHvix uccie-
0o8aHuil.

1. [lepBuuHas TOKyMEHTALUs 3aBEpsETCS MOJINCHI0O MCIIONHHUTENS Ha-
YUYHOTO MPOEKTA.

2. Bce nmabopartopabie, MOpGhOIOrHIecKue, HU3NOJOTHUSCKUE U APYTHE
HCCIIEJOBAHMS BHITTOJHAIOTCS Ha 000PYZI0BaHUH, KOTOPOE MTO3BOJISIET MOJTY-
YUTh JIOCTOBEPHBIC pe3yNbTaThl. M3MepurensHOe 00OpyHoBaHHE 00s3a-
TEJILHO TMOJUICKUT €XKEroJHOI METPOJIOrHYeCKOl MOBEepKe, KOTOPYIO MO/I-
TBEpXKJaeT KjIelMo Ha npubope Wi cepTu(HUKaT METPOIOTHUECKOTO yupe-
KICHHUS.
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3. IIpoBeieHre HAyYHBIX HCCIEJOBAaHUN MEXIy Kadeapamn U HaydHBI-
MU TOAPA3ICICHUSIME YHUBEPCUTETA PA3THIHOTO MPOQUIS PETIaMeHTHPY-
erca IIporpaMMoil COBMECTHBIX Hay4HBIX MCCIEIOBAaHUM, MOANHUCAaHHOMN
3aBEYIOUIMMH COOTBETCTBYIOUIMX IMOJpPa3JeNeHUil U yTBEpKAEHHON Npo-
PEKTOpPOM TI0 Hay49HOH padboTe By3a.

4. IlpoBeneHre Hay4YHBIX HCCIEJOBAaHWHA B CTOPOHHHUX OpTaHHM3alUsIX
JIOJDKHO OBITh PErjiaMEHTUPOBAHO COOTBETCTBYIOLIMM JIOTOBOPOM O Hayd-
HOM (HAyYHO-TIDAKTHYECKOM) COTPYZHHYECTBE MEXIY YHHBEPCHTETOM M
OpraHu3alied-UCIIONHUTENEM, 3aBEPEHHBIM IOANUCSIMH PYyKOBOAMUTENEH
COOTBETCTBYIOIUX OPTaHU3AIMN U eYaTIMu.

5. IIpoBenieHre MCCIeIOBaHUH B CHEIUATIM3UPOBAHHBIX TOCYIApCTBEH-
HBIX WJIM YacTHBIX JJaOOPAaTOPHSAX CTOPOHHUX OPraHU3aluil AOJDKHO OBITH
CBOEBPEMEHHO 3a(MKCHPOBAHO B XKYpHaJlaX TEKYILEH perucTpaluy BHELI-
HUX HCCIICIOBAaHUH U 3aBEPEHO MOAIKCHI0 HAYYHOTO PYKOBOIUTEIIS.

Mecmo u cpox xpanenusn nepeuyHol OOKYMeHmayuu HayyHblX UCc1edo-
8aHUl.

1. TlepBuuHas TOKyMEHTalUsl HAYYHOTO HCCIEIOBAaHMS (ANCCEPTAILIMOH-
HOH paboThl) XpaHHUTCs Ha Kadeape B TedyeHue 10 €T ¢ MOMEHTA IPUEMKH
3aKJIIOYUTEIHHOTO 0TYeTa (3aIUTHI JUCCEPTALINH).

2. )KypHaibl TeKylleil perucTpanny BHEITHUX MCCIIEAO0BaHUI (KOTOpbIE
OBbUTH BBITIOJTHEHBI CTOPOHHUMHM OPraHU3alMsIMM) XpaHATCS Ha Kadenpax u
B CTPYKTYPHBIX IOJPA3/EICHUIX UCIIOIHUTEIIMHI HAyYHBIX HCCIIeIOBaHUN
B TE€YCHHE 5 JIET C MOMEHTA MPUEMKH 3aKIIOUHUTENIFHOIO OTYeTa (3allUTHI
JIVICCEPTAIIHH).

3. CepTuduKarsl €XerogHoil METPOJOTHUECKON MMOBEPKH HW3MEPHUTEINb-
HBIX TIPHOOPOB M 000PYAOBAHMS XPAHATCS Yy TJIABHOTO METPOJIOTa YUpex-
JICHUSI TI0 MECTY BBITIOJIHEHHUS 3THX HCCIIEIOBAHHM.

OmeemcmeeHHOCIb U KOHMPOTTb.

1. Ha xadenpe mosHy0 OTBETCTBEHHOCTh 3a BEIEHHE W XpaHEHHE Iep-
BUYHOI [TOKYMEHTAllMM HAay4YHBIX MCCIEOBAaHUI (IUCCEPTAI[MOHHBIX pa-
00T) HeceT  HAy4YHBI  pPYKOBOAUTEIb  (COMCKATEb) Hay4HO-
HCCIIeIOBATENILCKON pabOTHI.

2. 3aBenyromuii kadenpoil oTBEYaeT 3a CBOEBPEMEHHOE 3aKIIIOYEHHE
HEOOXOANMBIX JIOTOBOPOB, IPOTPaMM M COTJIAIICHUH, KOHTPOJIUPYET Bejie-
HUE JKypHAJIOB TEKyIleH perucTpaluy BHEUIHMX HMCCIEJOBAHUI, a Takxke
€XKEroJHO IPEJACTABISAET ITTaBHOMY METPOJOTrY YHHBEPCUTETa 3asBKU Ha
MIOBEPKY M3MEPUTEIBHOTO 000PyI0BAHMSI.

3. B HUU, THUJI u npyrux crnenuanu3upoBaHHbIX J1a00paTOpusiX yHH-
BEPCUTETA MOJHYI OTBETCTBEHHOCTh 3a BEACHUE MEPBUYHON NOKyMEHTa-
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UM HAYYHBIX WCCIEAOBAaHHUN (IMCCEPTAIMOHHBIX pabOT) HECET IUPEKTOp
HUU wmm 3aBemyrommit [THNJI, cnennannsnpoBaHHO#H j1abopaTopuu, KO-
TOpBIE OTBEYAIOT 32 CBOEBPEMEHHOE 3aKJIIOUCHHE HEOOXOIUMBIX JIOTOBO-
POB, MIPOrpaMM U COTJIALICHUH, KOHTPOJIUPYIOT BEJCHUE KYPHAJIOB TEKY-
X MCCIIEAOBAHUH, a TAKXKE €KETOJHO MPEICTABISIIOT 3asABKH HA MTOBEPKY
HU3MEPUTENHEHOT0 000pYI0BaHHS.

4. PykoBoMTENH BBIILICYKA3aHHBIX IO/APA3JeICHUH YHUBEPCUTETA OT-
BEYalOT 32 0(OpPMIICHHE U XpaHEHHE NEPBUYHOM NOKYMEHTALMH HAyYHBIX
HCCIIEJOBAaHUH B TEUCHUE CPOKA BBHITIOIIHEHNUS 3aINIAHUPOBAHHBIX B YHHBEP-
CUTETE Hay4HbIX UCCIIEIOBAaHUM (IUCCEPTAIIMOHHBIX PadoT).

5. JIBaxkapl B TOA HAy4yHBIH OTAEN YHHBEPCHUTETa MPOBOIUT MPOBEPKU
CBOEBPEMEHHOCTH COCTABJICHHS, TOJHOTHI W TPAaBHIBHOCTH BEACHHUS U
XpaHEHHs TNEPBUYHONH NOKYMEHTALMM 10 BCEM 3aIUIAHUPOBAHHBIM Hayd-
HBIM HCCIIEJIOBAHHSAM.

6. B cmy4yae BO3HUKHOBEHHMS CIIOPHBIX BOTIPOCOB MPUKA30M PEKTOpa Ha-
3HAYAETCs] KOMHUCCHS 0 TIPOBEPKE TIEPBUIHON HAYYHOH JOKyMEHTAIIHH.
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4, OCHOBBI HAYYHOM 3TUKHA U BUODTUKH
4.1. OcHOBHBIE TPUHIMIBI 3THKH HAYYHOTO COO0IIECTBA

OCHOBHBIE 3THYECKHE MNPUHIUNBI HAYYHOM JEATEIbHOCTH, KOTOpHIE
MIPU3HAIOTCS OOJIBIIMHCTBOM YUEHBIX, CICIYIOIINE:

a) CaMOLICHHOCTb UCTUHBI;

0) OPHEHTHUPOBAHHOCTH HA HOBH3HY HAYYHOTO 3HAHWS,

B) CBOOOa HAYYHOTO TBOPYECTBA;

T') OTKPBITOCTh HAYYHBIX PE3YNIBTATOB;

1) OPraHN30BAHHBIN CKETITHUIIN3M.

Camoyennocms ucmunvl unu ynusepcaiuzm. OpHUeHTAlHs UCCIEN0BaTe-
JI 1 HayYHOU NIeATEILHOCTH HalpaBiieHa Ha MOMCK OOBEKTHBHOTO 3HAHMUS,
a He Ha JIMYHbIE, TPYMIIOBbIe, KOPIIOPATUBHbIEC WIIN HAIIUOHAIBHBIC HHTEPECHL.

Hosusna nayumnoeo 3manusa. Hayka cymecTByeT TOJBKO pa3BHBAsCh,
pa3BHBaeTCs OHA HEMPEPHIBHBIM MPUPAICHUEM U OOHOBJICHUEM 3HAHUSL.

Cs0600a nayunoeo meopuecmea — UJealbHbIN, HO HE BCETa peausye-
MBI TIPUHIIAI HAYYHOU NEATSIbHOCTH. J[Is HAyKH HET U HE JOJDKHO OBITh
3alPeTHBIX TEM, U OIpPEACICHHUE MpeaMeTa UCCIeI0BaHNi ecTh BBIOOp ca-
MOTO YYEHOTO.

Bceobwnocms unu omxpuimocms Hayunvix docmudicenuti. Ha pesyibra-
Thl (pyHIaMEHTaNbHBIX HAay4YHBIX HCCIEJOBAaHWK (He myTaTh ¢ H300pere-
HUSIMHU) HE CYIIECTBYET IpaBa MHTEJJIEKTyaIbHONH COOCTBEHHOCTH, OO OHU
NPUHAJJIeKAT BCeMy uenoBedecTBy. JIroOOW y4eHbIi, MOMy4YHBIINI HOBbBIE
Pe3yNbTAThI, AOJKEH MX OMYyOJHMKOBATh, IIOCKOJIbKY HOBOE 3HAaHHE TOJBKO
TOTJa CTAHOBUTCSI COCTaBHBIM 3JEMEHTOM HAay4YHOM KapTHHBI MHpa, KOrjaa
OHO MPOBEPEHO U NPU3HAHO HAYYHBIM COOOIIIECTBOM.

Op2anu308annblii CKeNMUYU3M Ul UCX0OHbLld Kpumuyusm. OTKPBITOCTD
JUIS COMHEHHH TI0 TIOBOJLY JIOOBIX pe3ysbTaTOB HAYYHOU AESTENbHOCTH, KaK
CBOMX COOCTBEHHBIX, TaK U IMyOIUKYEMBIX IPYTHUMHU YICHBIMH.

4.2. HapymeHnue Hay4YHOH 3THKH

Jlooicnvie 3aa6nenus.

1. dabpukaIyst JaHHBIX.

2. ®anbcuuKaIus TaHHBIX, HATPUMED:

— IyTeM TalHOrO 0TOOpa JAaHHBIX M OTKa3a OT HEXeJATeIbHBIX PE3yJlb-
TaTOB;

— IyTeM MaHHITYJISIHA H300PKESHUSIMHU M HIUTIOCTPAITUSIMHE.
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Hapywenue asmopckozo npasa.

1. B oTHOmeHNK paboT ApYyroro aBTopa, OXpaHseMbIX aBTOPCKHUM IIpa-
BOM, 3HAYUTENILHBIX HAYYHBIX OTKPBITHH, I'MIIOTE3, TEOPUH MM METOJ/OB
HCCIIeIOBAHMS:

— HECaHKLMOHUPOBAHHOE HCIIOJIb30BaHHE aBTOPCKHMX TEKCTOB (IU1aruar);

— MPHUCBOEHHE METOIOB UCCIIeIOBaHUS U nael (Kpaxa uneit);

— y3ypHanys Hay4HOTO aBTOPCTBA WM COABTOPCTBa (HEOOOCHOBaHHOE
UX TIPUCBOCHUE);

— danscuduranys cogeprKaHus;

— HECaHKLOHUPOBaHHAs MyOJMKalWs WIN NPEAOCTABICHHE TPETHHM
JIMLAM JIOCTYNa K ellle He OIyOJIMKOBaHHBIM paboTaM, HaXOJKaM, THIOTe-
3aM, TEOPUSIM WJIM HAYYHBIM METO/aM.

2. [Iputsa3anue Ha COABTOPCTBO C APYTHM JIMLIOM O€3 ero coriacus JImuoo
0e3 TOJDKHBIX OCHOBaHHIA.

Bpeo, nanocumviii uysicoti nayunoii pabome. CaboTax HCCICIOBATENb-
CKOH paboTHI (B TOM YHCIIe HAHECCHHE yIepOa, pa3pyIeHHe Wi MOAIeIKa
9KCIICPUMEHTAIBHBIX YCTAHOBOK, 00OPYIOBaHMUS, NOKyMEHTALMH, armapa-
Typbl, IPOrPaMMHOr0 oOecreueH s, XUMUKATOB WM JIPYTUX IHPEIMETOB,
HEOOXOIMMBIX JUISl TPOBEACHHUS SKCIICPUMEHTA).

Cosemecmuas omeemcmeeHHOCHb 3a HapyuieHue Hayunou smuku. Co-
BMECTHAsI OTBETCTBEHHOCTb MOXKET SIBJISITHCS PE3YJIbTaTOM:

— aKTUBHOT'O Y4YacTHsi B HApyLIICHUM Hay4HOH O3THKH, COBEpLIAEMOM
JIPYTUMH JIMLAMU;

— OCBEJIOMJICHHOCTH O (halibCU(PUKAIIUK, COBEPIIAEMON JPYTUMH JINLIAMU;

— COaBTOPCTBA B (abcU(UINPOBAHHBIX MYOIHKALUSIX;

— SIBHOT'O TIPEHEOPEIKEHNUS 00SI3aHHOCTSAMH KOHTPOJISL.

4.3. IoOKyMeHTHPOBaHUE UCCIIeT0BAHUI
H XpaHeHHe HCXOJAHBIX MATEPHAJIOB

Hayunble uccienoBaHus, SKCIEPUMEHTH U YHCICHHBIE JTaHHBIE MOTYT
OBITh BOCIIPOM3BEICHEI MIIH PEKOHCTPYHUPOBAHKI TOJIBKO B TOM Cydae, eClid
SICHBI BCE BayKHEWIIHE ATamnbl paboThl. [103TOMY HEOOXOIMMO COCTABIICHHE
TOJIHBIX W TOYHBIX OTYETOB O BBIMOJIHEHHOW padoTe, KOTOpBIE CIEeIyeT
XpaHWUTh Ha CIlydail BOSHHKHOBCHHS COMHCHHH IO MOBOJY OITyOJHKOBaH-
HBIX PE3YJIbTAaTOB M JUISI BO3MOXKHOW IMepenadyu WHPOPMAIHU 3aHHTEPECO-
BAaHHBIM JIUIIAM.

Eme ogna mpuunHa, B CHITy KOTOPOH CIIeyeT XpaHUTh MaTepHaIlbl CBO-
WX WCCIIeIOBAaHUM, 3aKIIIOYAETCsI B TOM, UTO Jiro0ass nHpopMaIys, mpou3Be-
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JeHHAsh HAYYHBIM COTPYAHHKOM, — 3TO BceoOmiee IOCTOSHHE (TMPUHITHIT
OTKPBITOCTH HAYYHBIX PE3yJIbTATOB).

HeobxonumMo XpaHUTh MOJICBBIC THCBHHUKH, JTAOOPATOPHBIC JKYypPHAIBI C
3aMUCSIMH O CTPYKTYpPE U pPe3yiibTaTax dKCICPUMEHTOB, OJIAHKHU J1a00paTop-
HBIX U MOJICBBIX OMHMCAHUI U OTHOCUTHCS K HUM KaK K JJOKYMEHTaM CTPOTOM
oTyeTHOCTU. HeoOX0uMo Takke COXpaHATh pabovre TaOIHIIbI TIEPBUUHBIX
JIAHHBIX B 3JICKTpOHHOM BHne. Ho He 3a0bIBaiiTe AenaTh K HUM HOAPOOHBIC
1 FICYEePIIBIBAIONIIe KOMMEHTAPHH, a TAK)KE pe3ePBHBIC KOIHH (aiilioB.

O0s3aTeTbHO TOJDKHBI COXPAHATHCS KOJUISKIINH, TaK KaK B X0OZe JTF000T0
HCCIICOBAHMS W3 KOJUICKIINH H3BIIEKACTCS TOJHKO YacTh HAYYHOH HH(OP-
MaIuu, KoTopas B Heil comepkutcs. [losToMy mo0as KOJIIEKIUS MOXKET
OBITh HEONHOKPATHO HCIIONBF30BaHA B PA3IMYHBIX HCCICHOBAaHUX. [l0sB-
JISTIOTCSI HOBBIE METOMBI UCCIICAOBAHUS, KOTOPBIE MOTYT OBITh HCIOJIH30Ba-
HBI JUISI U3YYECHUS CTapbIX KOJUICKIUH.

JUis XpaHeHHs KOJUIEKIUH CITy>kaT OMOJIOTHUECKHE MY3€H — 300JI0THYe-
CKHE MY3€H.

Iepenaua KOUIEKIUH Ha XpaHCHHE B My3eH OOECIICUMBACT aBTOPY CO-
XpaHCHUE €r0 UMEHH U 0JTaroapHyro NaMsTh OYAYIIHUX UCCIICA0BATEICH.

4.4. BuodTH4ecKne MPaBUJIa MPOBEIEHHUSA
IKCIEePUMEHTAJbHBIX HCCIIeJ0BAHMIA U HCTILITAHUN Ha PHIoaX

JKcIepUMeHTa bHbIE MCCICIOBAHUS Ha PBIOAaX SBISIOTCS BaXKHBIM, a
4acTO W €AWHCTBCHHBIM METOJOM H3y4YCHHS OHMOJIOTHYCCKHX pEakIiii Ha
BO3ICHUCTBUE HKCTPEMAIIEHBIX (PAKTOPOB.

CymecTByeT oOmenpru3HaHHasi HEOOXOJUMOCTh CTPOTO TPUACPKUBATH-
Csl IPUHIIMIIOB TYMaHHOTO OTHOIICHHS K PHI0aM KaK K 00bEKTaM HCCIE0-
Banus. K uncny Hanbosee o0MmuX U3 STUX MPHHIUIIOB OTHOCSTCS:

® HaJIMYKEe YOCTUTEIbHBIX 00OCHOBAaHHI B HEOOXOJAUMOCTH ILIAHUpYE-
MBIX 3KCTIEPUMEHTANBHBIX UCCIICJIOBAHUA U HEBO3MOXHOCTH 3aMEHBI PhIO
KaKOH-THO0 MOJIEIBIO MK aJIbTEPHATHBHBIM O0BEKTOM HCCIICIOBAHNUS,

® MUHUMU3AIUS KOJMYECTBA MPHUBIEKAEMBIX K HCCIEJOBAHHUIO PhHIO 3a
CUET CTaHIApPTH3AIMHN yCIOBUI DKCIIEPUMEHTA, MOBBIMIEHUsT HH)OpMATHB-
HOCTH METOJMYECKHUX MPUEMOB, HCKIIOUEHHUsT (PAKTOPOB, YBEINIMBAIOIINX
pa3dpoc IKCHEPUMEHTAIBHBIX TaHHBIX;

® NPUHATHE MEpP, HCKITIOYAIONINX CTPAlaHMs PHIO;

e o0ecrieyeHrE HAUIEKAIIETO YXOJa 32 PhI0aMH C y4eTOM OCOOCHHO-
CTEH X IKOJIOTHUH;

® IPaBO HA KCIIOJNB30BAaHHE PBIO B IKCIEPUMEHTAX TOJLKO HAy4YHO-
HCCIIEeIOBATENICKUX U BBICIITUX YICOHBIX YUPEKICHHIA;
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® CTporoe COOMIOZICHUE MPABMII JMYHON TMTHEHBI 3KCIIEPUMEHTATOPOM
U 0OCIyKHBAIOLIMM IEPCOHAIOM ITIPH PaboTe C AKCIEPUMEHTAIbHBIMU
pBIOamMu.

Ombop u no020moeKa pvib K IKCNepUMeHmy.

Jnst mpoBeeHUST SKCIIEPUMEHTOB B TIOJICBBIX, aKBAPUYMHBIX U Jabopa-
TOPHBIX YCJIOBHSIX CIIElyeT OTOMpaTh 3J0pPOBBIX pBHIO OJHOrO TOJIA
(Ipu BO3MOKHOCTH) ¥ BO3pacTa C OJMHAKOBOH Maccoil Tena. OTcTymieHne
OT 3TOTO NPABWJIA BO3MOXKHO B CIIydae, €CIIHM MCIOIb30BAHUE PA3HOIOMbIX,
Pa3HOBO3PACTHBIX WM PA3IMYAIOMINXCS 110 WHBIM MPU3HAKaM PbIO BXOIMT
B 33/1a41 SKCIEPHMEHTA.

Jnst yMEHBIICHHS CTAaTHCTHYECKOTO pa3dpoca 3KCIEPUMEHTAIbHBIX
JaHHBIX JKENATeIbHO HCIHONB30BaTh PHIO YHCTHIX JHHHUH, CBOOOIHBIX OT
MIATOTeHHONH MUKPOQIIOPHIL.

Bun peiObI T0TKEH OBITh aICKBATEH IIEISM IKCIICPUMEHTA.

KonmuecTBo ppI0d ITOMKHO OBITH MHHHMAJIbHBIM, HO JOCTATOYHBIM IS
TOJIYUYCHHA OTOCTOBEPHBIX PE3YJIbTATOB.

B nepron moArOTOBKH K 3KCIIEPUMEHTY M IIOCIIE €r0 OKOHYAHHS PHIOBI
JOJUKHBI COACPIKATHECA B CTAHAAPTHBIX TCXHOJOTMYECKHUX YCJIOBUAX U I10-
Jy4aTh MUTAHUE B COOTBETCTBUH C YCTAHOBICHHBIMH HOPMaMH.

TpaHcIIOpTHPOBKA 3KCHEPHMEHTAIBHBIX PBHIO JOJDKHA OCYLIECTBIISATHCS
C HCIIOJIb30BAHHUECM CIICHHAJIBHBIX KOHTeﬁHepOB u CO6J'IIOI[eHI/IeM HOpMaJib-
HBIX YCIIOBHH cymiecTBoBaHHMA. Eciaym pbIOBI IJIOXO IEPEHOCST YCIOBHUS
JUIMTEIbHON TPAHCIOPTUPOBKH, CIEAYET OIPEIAECIUTh IIPOMEXYTOUHBIE
ITYHKTHI TPAHCTIOPTHPOBKH, B KOTOPBIX PHIOBI MOTIIH OBl OTIOXHYTb U aJal-
TUPOBATHCSA K HOBBIM KIIMMATHYCCKHUM WJIHN JAPYIUM YCJIIOBUAM OKpYIKaro-
mei cpenbl. Ilocne 3aBepiieHHs TPAHCHIOPTHPOBKM PBHIOAM HEOOXOIMM
HEepHO] alalTalluH.

THopsoox npogedenus npoyedyp Ha pibax.

Ecnu ppiba ucryrana wim aHecTe3us elle He IMoJieiicTBOBasa, HE0OXo0-
JIMMO TIOI0KAATh, TIOKA PhI0a YCIIOKOUTCS MITH 3aCHET.

®uxcupoBaTh peIOY CeIyeT TOJIBKO IOCIIE TOTo, KakK MoeHCTBYeT Hap-
KO3.

[Ipu pabote ¢ prI0oii Ge3 aHECTE3UH TOC/Ie U3BJICUCHHS €€ U3 BOJBI pas3-
pemaercst paboTa ¢ Hel TOJNBKO Ha HEMPOJOJDKUTEILHOE BPEMSI.

9KCHepHMeHTaHBHBIe BMEUIATCIILCTBA, B TOM YHCJIE U XUPYPIrUICCKHUE
OTIepaIiy, CJIEAYET BHINOJIHATH C NMPUMEHEHHEM CEIaTHBHBIX, aHAJIbICTH-
YCCKHNX U HAPKOTHYCCKUX IIPEIapaToB B COOTBETCTBUMU C HOpMaMHU, IPUHA-
THIMH B BETEPUHAPHOH NPaKTHKE.

Henb3st mpoBOAUTh XUpYyprUYecKHe Olepanud U Apyrue Ooyie3HEHHbIE
mpoueaypbl Ha O6e3l]BI/I)KeHHBIX C IIOMOIIIBI0O MHUOPEIIAKCAHTOB p1)16ax, HC
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MOTYYUBINUX aHecTe3mro. [locie madm peide aHecTe3nH HEOOXOIUM ITOCTO-
SIHHBII KOHTpPOJIb 32 €€ YpOBHEM, M IPU IEPBBIX NpPU3HAKax OciabiIeHHs
AHECTE3MH OHa JIOJDKHA OBITH yriyOJieHa.

PBIOBI MOTYT mozBeprarhcs TOJBKO OJHON CEphE3HOW OIEpalH, eciid
MIOBTOPHOE OIEPATUBHOE BMELIATEILCTBO HE MPEIYCMOTPEHO YOEIUTEIBHO
000CHOBaHHBIMY 33J]a4aMH SKCIIEPHUMEHTA.

VYcnoBus coepKaHus U MUTaHUS PbIO BO BpeMsi SKCIIEPUMEHTA OTIpeie-
JISIFOTCS LIETSIMU TIOCIIEAHETO0, HO JKEJIATENbHO 0€3 MPUINHEHUS )KUBOTHOMY
0011 ¥ cTpaJaHui.

B nocneonepannoHHbIA EpHOA pbIda IODKHA ITOMYdaTh KBATH(UIIH-
POBaHHBI yXOA M BETCpPHHApHYIO HoMomib. PpOa, okazaBImasics rmocie
SKCTIEPUMEHTa HEXHW3HECTIOCOOHOH WM HCHBITHIBAalOMIEH (u3MUecKue
CTpaJlaHusi, KOTOPbIE HE MOJJAIOTCS YCTPAHEHHIO, JIOJDKHA OBITh CBOEBpE-
MEHHO ITO/IBEpPTHYyTa 3BTaHA3UU.

Demanasus — TyMaHHOE YMEpPLIBJICHHE dKHBOTHOTO (B TOM YHCIIE PHIObI),
NPUMEHSIEMOE B SKCHEPUMEHTAIBLHON OHONOTMM W MEIULMHE B CIIydasx,
KOI'Ja ’KMBOTHOE IIOCJIE SKCIIEPUMEHTa OCTAETCSI HEKU3HECTIOCOOHBIM HIIN
UCTIBITBIBAET (PU3MUYECKHE CTPaAaHKs, KOTOPBIC HE MOJJIAI0TCS YCTPaHEHHIO,
a TaKXKe B CIIy4asx, KOT/a SKCIIEPUMEHT B COOTBETCTBUH C €T0 ITPOTrpaMMOi
3aBepIIAeTCs YMEPIIBICHHUEM JXMBOTHOTO. [IpM ymepIuIBieHHH >XHBOTHOE
HE JOJDKHO HCIBITHIBATH SMOLMOHAIBHOTO cTpecca. CMepTh HOJDKHA OBITH
OBICTpOH, ¢ moTepel cozHaHus, Oe3 OONM U CTpaJaHWi, a TAKXKE HAICKHOMN
1 HeoOpaTtuMoi. ONTHMaIBLHBIM METOJIOM YMEPIIBIICHHUS KUBOTHOT'O SIBIIS-
eTcsl Nepelo3upoBKa HapKo3a (BBEAEHHE aHECTETHKA B JICTAJIBHOW J03e,
BTPOE MPEBBIIAONIEH HAPKOTHYECKYIO 103Y).
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5. HAYYHBIE IYBJIMKALIUHN

Bce HayuHBIE HMCClieIOBaHMs, IPOBE/ICHHBIE HAYYHBIMH COTPYAHUKAMH,
NpenojaBaTesiIMU M JPYTUMU  KBAIU(QHUIUPOBAHHBIMU PaOOTHUKAMHU,
JOJDKHBI OBITH OITYOJIMKOBAHBI U TIPE/ICTABICHBI OOIIECTBY.

Peszyromamer Hayunvix ucciedosarnuil 00bIYHO NYOIUKVIOM 8 CLe0YIOUUX
UBOAHUAX:

® COOpHUK TE3MCOB KOH(EPEHITHH;

e cOOpHUK MaTepHuaIoB KOH(pepeHINH;

® TIPETIPHHT;

® Hay4yHbIH (HayYHO-IPAKTUUECKUI) COOPHHK TPYJIOB;

® Hay4HbIH (Hay4HO-TIPAKTUIECKU) KypHAI,

e otuet 0 HUP;

e MoHOTrpadus;

e apTopedepar auccepTaym;

e nuccepTanys.

B c6010 ouepeosw, nayunvie cmamou, komopule NYOIUKYIOMCS 8 COOPHU-
Kax HAy4YHbIX MPYOO08 U 6 JICYPHANAX, OENAMCA.

1) Ha OpUTHHAIIBHBIC UCCIICIOBAHMS;

2) KOPOTKHE COOOIICHHS;

3) 0030pHbBIE CTATHU.

Pe3ynbraThl 3HAUUTENBHBIX HAYYHBIX UCCIIEIOBaHHUN, OCOOCHHO BBIIIOJ-
HEHHBIX B PaMKaX KaHAWAATCKOHM M IOKTOPCKOH AMCCepTaluy, PEeKOMEHTy-
eTcst IMyONMKOBaTh B M3BECTHBIX XypHaJax M COOpHMKAX, BXOAAIMINX B TIe-
pedeHs pekoMeHnoBaHHbIX u3nanuit BAK Benapycu, Poccun, YkpanHsl.

Hepeuenv nayunvix uzdanuil Pecnyonuxu benapyce 0ns onyoiukosanus
pe3yibmamos  polOOX03ANUCMBEHHbIX — UCCIE008AHUL,  PEKOMEHOOBAHHbIX
BAK Pecnybnuxu Benapyco (no cocmosnuio na 2021 2.):

1. Joxmager HarmonaneHOM akageMun Hayk bemapycn.

2. Arponanopama.

3. Becnik Bpacikara yuisepcitata. Cepbist 5. Ximis. Bisutoris. HaByki
a6 3sovti.

4. BecHik BineOckara a3sip>xayHara yHiBepciTITa.

5. Becnik I'ponsenckara m3sipskayHara yHiBepcitata iMs Suki Kynanst.
Cepnis 5. Dxanomika. Canpisioris. bisoris.

6. BecHik Marineyckara J3sipAKayHara VHiBepciTaTa iMs
A. A. Kynsmosa. Cepsist B. IpeiposazHayysis HaByKi: MaTaMaTbIka, Qisika,
Oisuoris.
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7. Becuik Maspipckara m3gpkayHara IenararigHara yHiBepciTaTa iMs
L. IT. amsxkiHa.

8. Becnik [lanmeckara mzspkayHara yHiBepcitata. Cepbls HpbIpoja-
3HAY4bIX HABYK.

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

10. Bectauk ®onna (pyHIaMEHTAIBHBIX HCCIIEIOBAHHH.

11. Becui BJAITY. Cepwis 3. dizika. Maramareika. [H(papmaThika.
Bistmoris. I'earpadis.

12. Becni HampissHanmpHait akamsmii HaByk bemapyci. Cepsist arpapHBIX
HaBYK.

13. Becui HaupistHanpHaii akamdMmii HaByk bemapyci. Cepsis Oismariu-
HBIX HaBYK.

14. ’)KuBOTHOBOJCTBO U BeTepUHAPHAS MEIUIIIHA.

15. UsBectuss ['oMenbCcKOro rocyqapcTBEHHOTO YHHBEPCHTETa HWMEHU
®. CKOpUHBI.

16. Hayka 1 H”HHOBaLIUH.

17. Yyensle 3amucku yupexaeHus oOpasoBanusi «ButeOckas oppaeHa
“3nak [louera” rocymapcTBeHHas akaJeMHsl BETCpUHAPHOW MEAUIHBIY.

18. Dxonornyeckuii BECTHUK.

19. Dkonorus 1 KUBOTHBIHA MHP.

20. AxtyanbHbIE TPOOJIEMBI HHTCHCHBHOTO PAa3BHUTHS )KMBOTHOBOJICTBA.

21. Bompocs! peiOHOTO X03s1iicTBa bemapycu.

22. 3ooTexHm4eckas Hayka bemapycu.

23. Cenbckoe X03SHCTBO — TIPOOIIEMBI U IEPCTICKTHUBHI.

Ilepeuensv edyugux uzdanuti Poccutickou @edepayuu 015 onyoauxosa-
HUSL pe3yTbMamos polO0X03AUCNEEHHBIX UCCIe008AHULL.
. Bonpock! uxtuonorumu.
. buosorust BHyTpeHHHX BOJI.
. PeiOHOE x0351#iCTBO.
. Bonpocs! pp16010BCTRA.
. BecTHHK pRIOOX03SHCTBCHHON HAYKH.
. U3Bectust KI'TY.
. BecTHuK AcTpaxaHCKOTO ToCy/lapCTBEHHOTO TEXHHYECKOTO YHHBEP-
cureta. Cepust: PeIOHOE X03SHCTBO.

OcoOblii aBTOPUTET B HAYYHOH Cpelie MMEIOT aHTJION3bIYHbIE W3IaHUs,
BXOJISIIIME B MEXKIyHApOJHbIe pedepaTuBHbIE U HaAyKOMETpUUECKHe 0a3bl
JAaHHBIX, B TOM gucie Scopus (Tabm. 5.1) u Web of Science.

~NOoO Ok, WN B
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Ta6nuna 5.1. IlepeyeHb peliTHHIOBBIX KyPHAJIOB, BXOAALINX B 0a3y JaHHBIX SCOPUS,
JJIS1 ONYGIHKOBAHUS Pe3y/IbTATOB PbIGOX0351iiCTBEHHBIX HCCIeI0BAHMUIT

15?‘1 HasBanue xypHana Wmmakt-axrop
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 4
7 Aquaculture 18
8 Aquaculture International 1
9 Aquaculture Research 1.6
10 | Aquatic Living Resources 13
11 | Archives of Polish Fisheries 0.7
12 | BioEssays 3
13 | Biology of Reproduction 3
14 | Canadian Journal of Fisheries and Aquatic Sciences 15
15 | Current Biology 8
16 | Czech Journal of Animal Science 0.5
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 1.3
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 1.7
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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AHTTIOS3BIYHBIC H3IaHMS, BXOAAIINE B MEXKIYHAPOIHbIE pedepaTHBHbIC
M HayKOMeTpruecKre 6a3pl MaHHbIX, B ToM grcie Scopus u Web of Science,
B CBOIO OYepe/lb, PAHXHPYIOTCS [0 MHOTHM IMOKA3aTesisiM, OJJHUM H3 KOTO-
PBIX SBJISETCS UMIMAKT-(PaKTOP.

Wmmakr-pakrop (U®, wmu IF) — gucneHHBI MOKasaTelh BaKHOCTH
HAYYHOTO JKypHala, OTPAKAMOMINI CpeHee KOIMUYECTBO IUTHPOBAHUMA
Ka)XIO# CTaThH, OMMyOIMKOBAHHOM B KOHKPETHOM JKypHAJIe.

5.1. OcHOBHBIE CTPYKTYPHBIE 3JIeMEHTHI CTATHU
H PEKOMEHAALMH 10 UX HAIMCAHUIO

Haszeanue cmamou.

o I[OJ'DKHO IMPpUBJICKaTb BHUMAHUEC.

o HOJ’DKHO COACPIKAaTh HAMMCHBIICC KOJINYICCTBO BO3MOKHBIX CJIOB.
o HOJ’DKHO aJICKBATHO OIMMCBIBATH COACPIKAHHC.

e JlomkHO ObITh MH(GOPMATHBHBIM, HO KPAaTKHM U MOHSTHBIM JIIOOOMY
YUTATEIIIO.

Knrwuesnie cnosa.

o JIO/KHBI OBITh KOHKPETHBIMU H JaBaTh OYCHb OBICTPOE MOHUMAHHUE O
Ba)KHOCTH PabOTBHI.

o Heo0XxommMo HCIobh30BaTh TOJNBKO OOIICTIPUHATHIC COKpAIICHUs, Ha-
mpumep JHK.

Abocmpaxm (Pe3tome).

o JIOJDKEH COOTBETCTBOBATH COJCPKAHUIO PAOOTHI.

o JloyDKeH BKITIOYATH IICTTH U 3a]]a9H, KITFOUEBEBIC Pe3yIbTaThL

e He 1omkeH uMeTh BTOPOCTENEHHYIO HHDOPMAIIHIO.

o JlomxkeH coaepxatb B cpenneM 150-200 cios.

o JIoJDKeH collepKaTh B OTHOM ad3alle akTyaJbHOCTh (polieMy), e,
pE3yIbTaThl U BHIBOJBL

Beseoenue.

e Ompenensier uenu padboThl ¥ TUITOTE3HI.

¢ HexxenarenbHO NPUBOIUTE MHOTO UCTOPUU IO HANPABICHHUIO UCCIE-
JOBaHUH WM IOBTOPATH OOJBIIYIO YaCTh MPEABIYIINX UCCIIEI0BAHHH.

e JIOJDKHO MOTMBHPOBATh 4YMTATeNsl K IPOYTEHUIO. Pasmep maHHOro
paszena J0JDKeH OBITh JOCTATOYHBIM, YTOOBI ITOHSTH, MOYEMY 3Ta CTAThA
Ba)KHA.

e B MakcuMmanpHO JOCTYNMHOH (hopMe IODKHO OBITH OMHCAaHO, KaKyIo
pobieMy HEOOXOMMO PEIINTh aBTOPY.

49



o JIOIDKHO COZIEpXKATh CCHUIKH Ha CEPHE3HBIE paOOTHI OCIEIHUX JIET.

e OmpenensieT, Kakue IMyTH PEIICHHs CYIIECTBYIOT M KaKHe M3 HUX SB-
JISIFOTCS JIY9IIHMHU.

Mamepuan u memoouxka uccied08anui.

o VKa3aTh MPUYNHY BEIOOPA METO/Ia U €T0 IeJIeCO00Pa3HOCTb.

o [TonpoOHO omucaTh HOBBIH METOJ, €CIIM OH HcHonbdyercs. O0ocHO-
BaTh aKTyaJbHOCTh METO/A. YKa3aThb YPOBEHb HOBHM3HBI M aKTYaJbHOCTH
UCTIONIb3yEMBIX METO/IOB.

e Omnucate Bce (hakTOphI B IPOBOANMOM 3KCHEPHUMEHTE, KOTOPbIE MOTYT
TIOBJIMATH HAa PE3YJIbTAT.

e MeTobl JOJDKHBI OBITh MAaKCUMAIBHO paciucaHbl. UuTaTeNb TOJDKCH
OBITH B COCTOSTHIN CaMOCTOSITEIbHO BOCIPOU3BECTH 3KCIICPUMEHT.

e YKa3aTh BCE HCIOJIb3yeMOe 000pyI0BaHHE.

e Eciiu B HCCJICJO0BAaHUAX HUCIIOJB30BAJINCH )KUBOTHBIC, TO IPOBCACHHBIC
9KCTIEPUMEHTHI IOJKHBI COOTBETCTBOBATH THIECKUM TPEOOBAHUSM.

o KOHKpETHO W TNPO3pavyHO OTPA3UTh HCIOJIB3YEMbIE CTAaTUCTUYECKUE
METO/IBL.

Pesynomameot.

e [lenp — mpoCTO# OTYET O pe3yIbTaTax UCCIECIOBAHH.

e B 1aHHOM pazjelie IpeAcTaBIsIOTCS JaHHbIE NEPBOCTEIICHHOW BaXK-
HOCTH.

o I_IOHOJ'IHI/ITCJ'H)HI)IG MaTrepuralibl IOMCUIAOTCA B MPUITIOKECHUN WU, KaK
MIPABUJIO, B AJIEKTPOHHOM BHJIE Ha CalTe XypHaa.

e JloikHa OBITH MAaKCHMANIbHAS OTKPBITOCTH TAOJIUIl ¥ PUCYHKOB.

o JIaHHBIE 1OJDKHBI OBITH BEICTPOEHBI JIOTHYHO.

o HeoOx0mMo 00BSICHUT JIFOOBIE PE3yJIbTaThl, 0COOCHHO HEOKHIAHHBIE.

o PHICyHKH HCHOJIB3YIOTCS TOJIBKO ISl BAXKHBIX JAHHBIX.

e B pucyHKax UCHOb3yeTcs pacllMpeHHast JereHaa.

e [[BeT BCHoONB3yeTCs TOIBKO IIPH HEOOXOANMOCTH.

o Cnez[yeT YUYUTBIBATH OTTCHKH U TO, YTO BbI6paHHI)Ie uBE€Ta MOT'yT OBITH
Hepas3JIMuuMBbI MeX1y co00ii ipu yepHO-6enoi nedatn. HeoOxonumo nmets
B BUJY, YTO Ballld JaHHBIE, BOBMOXHO, OyIyT mMedaTaThCsi B YePHO-O0EIIOM
pEeKHMeE.

e [[BeTHBIE PUCYHKH M TpadUKH HCIOIB30BaTh IPU OCTPOH HEoOXo-
JVMOCTH.

o He BrimtouaTh 0e3 kpaliHelt HEOOXOAMMOCTH ITTUHHBIE TAOTHUIIBI.

o Kaxxnas dotorpadus momxHa OBITH MPEACTAaBICHA C MapKEepoOM Mac-
mraba.
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e JlereHp! pUCYHKOB JIOJKHBI OBITh IPABMIIBHBIMU U HH()OPMATHBHBIMU.

o PyiCyHKHN OJDKHBI OBITH BEICOKOTO Ka4eCTBA.

e Crnenyer u3beratb 4pe3sMEpHOTO YHCIa PUCYHKOB.

e PYICYyHKH U HMX TOAIUCH, & TaKKe TaOJMUIBI JOJKHBI OBITH MOHSTHBI
YUTATEINIO AaXe 0€3 MPOUTEHH OCHOBHOTO COJCPKaHMS CTaThU.

Huckyccus.

o JlaHHBIN pa3aen NOCBSIEH HHTEPIPETALUY NOTy4YEHHBIX PE3yJIbTaTOB.

e DT0 camas TJIaBHAs 4YacTh CTAThH.

e OrpoMHOE KOJIMYIECTBO CTaTEH OTBEPTacTCs M3-3a IUIOXO HAMMHMCAHHOTO
9TOro pasjena.

e Cnpocute ce0st, Bce M BBIBOJBI OBUTH OOECTIEUYEHBI JTOCTOBEPHBIMH
pe3yIbTaTaMH.

e Paznien «JlucKyccHs» CUMTAETCS XOPOLIO HANMCAHHBIM, €CIM HMeEeT
OTCBII K pasneny «BBemeHue» (Jorudeckas CBSI3b C 3TUM pa3JelioM), a
TaKKe OTCHUI K LIEIISIM U 3a]jauaM.

o Jluckyccus AOJKHA JOMOTHSITH PEe3yIbTaThl.

e BaxHO cpaBHMBATH ApYrHe ONMyOIMKOBaHHBIC pabOTHI C BalIeH.

¢ Ba)kHO HE HITHOPUPOBATH N3BECTHBIC PAOOTHI.

e He ucnons3oBarts:

— HE MOJTBEPKICHHbIEC Pe3yIbTaTaMU 3asBICHNUSA;

— HecTIelU(hNIECKIE BBIPAKEHUS;

— HOBBIE TEPMHHBI, KOTOPBIE PaHbIIe HE ObIIIN YIIOMSHYTHI,

— CIIEKYJILIMU Ha TEMY, BO3MO)KHBIE MHTEPIIPETAINH, KOTOPhIE OCHOBA-
HBI Ha BallleM BOOOPaKEHHH.

e [1aBHOE NPHUEPKUBATHCS TPUHIMIA. UCCIECAOBAHUS JOJDKHBI NUMETh
3aBEpILEHHBII BUJ (MM OCHOBHAS YacTh UCCIICIOBAHUI).

3axntouenue (Bvroowsi).

e [IpencrasmnseT coboit 6osee MMPOKOe 0030PHOE 3aKITIOYCHHE.

o JIo/KHO OBITH 00OCHOBAHHBIM U MOAJEPKUBATHCS PE3yIbTaTaMu.

© 3aKIII0YEHNE — 3TO HE TUCKYCCHS MITH a0CTPAKT.

o AOCTpaKT ¥ 3aKJIIOYCHHE HE TOJDKHBI IMETh OJIMHAKOBOE COJICp)KaHHE.
AOGCTpaKT ¥ 3aKIIOYEHHUE CIIYXKAaT Pa3sHbIM LessiM. AGCTPaKT — 3TO, Ipexae
BCEro, peKiaMa Bamieil cTaThH, TaK HA3bIBAEMBIH TpeWiep K GMIbMY.
A 3aKiroueHHe — 3TO ONMMCAaHHE TOro, KaK Ballld JaHHbIE NPOJBUHYT HAyKy
Jajble.

© BEIBOJIBI HCTIONB3YIOT, YTOOBI IOKA3aTh, KaK Balra paboTa MpOABUTaeT
00acTp Mccie0BaHui.
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e ObecnieubTe YeTKOE 0OOOCHOBAHME TOTO, KaK Ballla CTAThs MIPOIABUTACT
007acTh MCCIENOBAHNS WM KaK MPAaKTUIEeCKU MPUMEHHUTDH BAaIlH HCCIIEI0-
BaHMS.

o HesnauuTenbHBIN CBOJ PE3y/IBTATOB HEIIPUEMIICM B TAHHOM pasjiede.

o [Tpemmoxkute OyaymMe SKCICPUMEHTBI. Pacckaure 00 IKCIeprMeH-
Tax B CTaJIUH PCaTU3allHU.

e 3amaiite camu ceOe BOMPOC TOCIE MPOUTCHHS 3aKitoueHus: «Uro s
TOJILKO YTO TpOounTan?». Yurarenab JOJKCH SICHO U MPOCTO Ui ceOsl mo-
HATB, 9TO OH npoyuTal 1 modemy 3To OBIIO 3HAYUMBIM.

¢ B 3aximroueHnn HeoOXOAMMO ommcath Oymyliee HampaBlIeHHE HCCie-
JOBaHMUI.

bnazooapuocme.

o Vxa3aTh (pOHIBL, TPAHTH U APYTHE UCTOYHUKN (PUHAHCHUPOBAHHUS.

o [ToGmarogaputh KOHCYJIBTaHTOB, Ta0OPAHTOB U OPYTUX JIUI], KOTOPHIE
[TOMOTAJIK BaM B UCCJIEIOBAHUIX.

Jlumepamypa.

o Heo0X0aMMO HCIOJIB30BaTh KaK MOYKHO OOJIbIIIE HOBEHIINX JaHHBIX.
Hanpumep, sxenartesibHO, YTOOBI CTAThH U3 BHICOKOPCHTHHTOBBIX JKYPHAJIOB,
Ha KOTOPBIC BBl CCHUIACTECh, ObUTM HE crapiie 2—3 yeT. Bo-mepBsix, 3TO
CBUJIETENILCTBYET O TOM, UTO BBI AEPKHUTE PYKY HA IMyJbCe, T. €. CIEIUTE 3a
OCHOBHBIMH HCCIICIOBAaHHSMHU Balllel TeMaTHKH. BO-BTOPHIX, 3TO CBUE-
TENBCTBYET O TOM, YTO Ballld MCCIICOBAHUS HA JaHHBIA MOMEHT SIBISIFOTCS
aKTyaJTbHBIMH JJII MEUPOBOTO HayYHOT'O COOOIIEeCTRa.

¢ Bce nanHBIC MPOXOAST MPOBEPKY HA aHTUILIATHAT.

o JXenmaTenpHO MMETH CCHUIKH Ha Pa0OTHI, BXOAAIINE B CITUCOK SCOPUS 1
ScienceDirect u apyrue KpymHbIe aHTIOS3bIYHBIE Ga3bl.

o [Tpu HEOOXOUMOCTH yKa3aTh KOH(PIUKT HHTEPECOB.

e He npuBOIUTH CIHMIIKOM MHOTO HCTOYHHKOB JIMTEPATYPhI, OCOOCHHO
€CJIM OHM UMEIOT TOJLKO KOCBEHHOE OTHOIICHHE K Baiei padore.

e He mnpuBeTcTBYyeTCS TOJBKO LUTHPOBAHHE OTPhIBKA JIUTEPATYPHI,
0e3 aHanmm3a.

e V30eraTh yMBIIUICHHOTO HEOOOCHOBAHHOTO CAMOIIMTHUPOBAHHS WIIH
HEOOOCHOBAHHOTO ITUTHPOBAHUS KOJUIET HHCTUTYTA.

Kaxmoe HaydHOE M3JaHHE MIMEET CBOM NPABUIIA JIJISl aBTOPOB, KOTOPEIC
BKITIOYAIOT KaK OOIeHAYYHBIC TPCOOBAHMS, TAK U y3KUE TPEOOBAHMUS, CBOM-
CTBEHHBIC TOJBKO OJTHOMY KYPHATY.
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5.2. lIpaBuja HaNMCAHUSI HAYYHOH CTATbH
(kypHaa «Bonpocsl HXTHOJIOTHI)

XKypran «Bonpocsl UXTHOJIOTHI» TI€4aTaeT CTaThbH IO BCEM paszeiam
UXTHOJIOTHHM U OMOJIOTMYECKUM OCHOBaM PBIOHOTO XO35HCTBA, MaTepHaIbl
KOTOPBIX HE OBUTH OMYOJIMKOBAHBI B IPYTUX U3JIAHUSX.

1. O0beM HampaBiIsIeMBIX B PEAAKLUIO CTaTeH HE JIOJDKEH MPEBHIIIATh
1 aBTOpCcKmii nHcT (mpuMepHO 24 pacrmedyaTaHHBIE Yepe3 IBa HHTEpBaja
ctpanuibl, okoro 40000 3HaKOB ¢ mpoOenamu), BKIFOUast TaOIUIIBI, TIOJAPH-
CYHOYHBIE MOJINCH W CIHCOK JIUTepaTypsl. [IpeBbimenHne yka3aHHOTO 00b-
eMa JOIycKaeTcs B CIydae, €CNM CTaTbs 3aKa3aHa PEAKOJUICTHEH, WIN B
COOTBETCTBHUH C PELICHUEM PEAKOJIIIETHH, IPUHIATOM B OTBET Ha OOpaleHne
aBTOPOB.

2. Pykomucu NpeAcTaBIsIIOTCS B PElAKIMIO B JJICKTPOHHOM Bune. Bce
9JIEMEHTHI CTaTbU (TEKCT, TaOIUIIBI, TOANUCH K PUCYHKAaM H T. II.) JOJDKHBI
ObiTh Habpaus! mpupTom Times New Roman 12 kerust uepes 1Ba HHTEpBa-
na. B 3J1eKTpOHHOM BHJIE CTaThsl IOJKHA OBITH IPENICTABICHA CIEAYOIMMU
(aiinamu: TeKCT (BXOIAT BCE €ro 3JIEMEHTHI, BKIIIOYAsk aHHOTAIUIO C KITIO-
YEeBBIMHU CJIOBaMH, TaOJIHIBI, CIMCOK JIMTEPATyphl M MOANUCH K PUCYHKaM)
U PUCYHKH (KaXKIbIIi PHCYHOK IPEICTABIACTCS OTACNBHBIM I'papUIeCKUM
(aii;IoM ¢ IMEHEM, COOTBETCTBYIOIIMM HOMEPY PUCYHKa). B anmexTpoHHOM
BHUJIE CTaThsl MOXKET OBITH IIPHCIIaHa 10 JICKTPOHHOH ModTe.

3. CraTbst JOJKHA UMETH CIIEIyIOIIHE 00s3aTeIIbHbIE 3JIEMEHTBI:

e V]IK B 1eBOM BepXHEM YTy THUTYJIBHOTO JILCTA (HAOpaHO KYpPCHBOM);

® 3aroJIOBOK (HaOpaH >KUPHBIM IIPU(TOM NPOMUCHBIMH OyKBaMH); XKe-
JaTeNbHO M30erath B Ha3BaHWM cTaThu 000poToB «K Bompocy...», «Heko-
TOpBIE YepTHL..», «HeKkoTopble OCOOEHHOCTH...» C TeM, YTOObI Ha3BaHHE
Obuio Oosiee MH(MOPMATUBHBIM M JaBalO IPEACTABICHHE O KOHKPETHBIX
BOIpOCcax U npobiemMax, 00CyKAaeMbIX B CTaThe; B 3ar0JIOBKE PEKOMEHTY-
eTCsl yKa3aTh JATHHCKOE Ha3BaHHe OObEeKTa MCCIEOBaHMS U B CKOOKax —
CeMEeHCTBO, K KOTOPOMY OH OTHOCHTCS; OTPSA ¥ (paMHUIIHIO aBTOpa IIEPBOTO
OIIMCAHUs ]aBaTh HE HYXKHO;

e amMmmu aBTOpPOB (HaOpaHBl KUPHBIM IIPHUPTOM CTPOUHBIMH OyKBa-
MU, UHUIMAJIB] HAXOJSITCS Iepes GaMIIsAMHU);

® HAMMEHOBAHHE YUPEXKICHHS, OTKY/la HApaBIseTCs] CTaThs (TpaJLn-
OHHOE Ha3BaHME, T.e€., Hampumep, Bcepoccuiickuii HaydHO-UCClEIOBa-
TEJILCKHH WHCTUTYT PBIOHOTO XO03stiicTBa M okeaHorpaduu (BHUPO) Bme-
cto depepanpHOE TOCYJapCTBEHHOE YHHUTapHOEe mnpeampusatae «Bcepoc-
CUHCKUII Hay4YHO-MCCIIeIOBATENLCKUI WHCTHTYT PBIOHOTO XO3siicTBa M
okeanorpadpun (BHNPO)»); HabpaHO KypCHBOM CTPOYHBIMHU OyKBaMH;
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® a/[pec JNEKTPOHHOM MOYTHI: YKa3bIBa€TCs TOJIBKO OJMH KOHTAKTHBIN
e-mail aBTopa, OTBETCTBEHHOTO 3a MEPEMHCKY;

® aHHOTAaNUsA (00BEM aHHOTAIMH HE TOJDKEH MHpeBbiiath 1500 3HaKOB) U
KITIOUEBEIE CII0BA (KIIFOYEBEIE CJIOBA JIOJDKHBI CO/IEPKaTh: HA3BaHHE 00bEKTa
UCCIIEJOBAaHMSI HAa PYCCKOM M JIATUHCKOM S3bIKaX, Ha3BaHHE HCCIIEI0BAaH-
HBIX XapaKTEePHUCTHK WU HAIpaBIICHHE WCCIEIOBAHHUA W Teorpaduiaeckoe
Ha3BaHWE paiioHa UCCIIEAOBaHMH; UX JIOJDKHO ObITh He Oonee 10); B kpaT-
KOM COOOIICHNHN aHHOTAINS JOJDKHA CONEPXKATh OBA-TPH MPEATIOKCHHUS; B
AQHHOTAIMU HEJIOMYCTUMO HCIIOJIb30BaHHE COKpallleHHH u ab0peBHaTyp (3a
HCKJITFOUEHNEM OOIMICTIPUHATHIX ), & TaKXKe JTUTEPATyPHBIX CCHUIOK;

® U3JI0KCHUE MaTepuaja JKEIaTeNIbHO BECTH IO CIICAYIOIIEMY IUIaHy:
BBEJICHHE; [IEJh M 3aJ]a9d HMCCIICAOBAHMS, TIOCTAHOBKA BOIIPOCA M €T0 OCBE-
LIEHHOCTh B JIUTEpAType; MaTepual U METOMKa; Pe3yJIbTaThl; 00CYXKICHUE
MOJYYSHHBIX JAHHBIX; BBIBOJbI WM KPATKOE 3aKJIIOYCHHUE; CIIMCOK JINTEepa-
TYpBI; TIPH 3TOM HEOOXOJUMO Y4YeCThb, YTO B JKYpHaJle MCHOJB3YIOTCS Clie-
Jyloliue pyOpHKH, BbIIENICHHbIE B KpacHylo cTpoky: «MATEPUAIJL U
METOIUKAY, «PE3YJIbTATBI», «OBCYXIEHUEY», («kPE3YJIbTATHI
N OBCYXJEHHEY), «CITMCOK JIMTEPATYPLD» (B mpenenax Tpaau-
MUOHHBIX PYOPHK aBTOPHI MOTYT HCIIOJIF30BaTh MHIUBUAYAIBHBIC 3aT0J0B-
KH U TI0/13aTOJIOBKH);

® Ta0IUIIBI TOMEIIAOTCS 10CNIE CIMCKA JIUTepaTyps! (pockda He Tpen-
CTaBISATH TAOJHUIIBI B BHJIE OTACITBHBIX (DaifiioB);

® TIO/IITUCH K PUCYHKaM;

® CBe/IeHU 00 aBTOpax: B KOHIIE CTAThH YKA3bIBAIOTCS HMEHA M OTYECT-
Ba aBTOPOB, MX TOYHBIE ajpeca (IOMAIIHHUN M CIy)KeOHBIH) ¢ MHICKCOM,
TeneoHbl (JOMAaIIHUA U CayXeOHbIi), e-mail, moamucu (BO3MOXHBI KX
OTCKaHMPOBAHHBIE BAPUAHTHI);

o (aitn «/lns mepeBomunKay, B KOTOPOM YKa3bIBAIOTCS TEPEBOJBI Ha-
3BaHMs CTaThM, (haMHIMH aBTOPOB, HAa3BaHWH YYPEHKIEHHH U OCHOBHBIX
TEPMHHOB;

® ABTOPCKHE JOTOBOPHI IMPEACTABISIOTCS IS PYCCKOW M aHTIIHHACKON
BEPCHH COOTBETCTBEHHO, 3AIIOJIHSIOTCS M MOJIMCHIBAIOTCS BCEMHU aBTOPAMHU
B JIByX JK3EMIUIIpax W SBISIOTCS OOS3aTeNbHBIMHU (pelakiys HE HMeEeT
npaBa MyOJIMKOBATh CTaThH 0€3 aBTOPCKUX JJOrOBOPOB); OJIAHKH JIOTOBOPOB
npencTaBieHsl Ha caidtax: http://www.naukaran.ru (ms pycckoit Bepcun) u
http://www.maik.ru (st anrmuiickoii BepcHu); 3aM0IHEHHBIE M TIOUCAH-
HBIE JIOTOBOPBI MOXKHO TPUCHUIATh B PENAKIMIO B OTCKAaHMPOBAHHOM BHJIE
I10 JIEKTPOHHOM IOYTE.

4. Ilpu onycaHNU TaKCOHOB M IIPU 00CY)KIEHUH HOMEHKJIATYphl aBTOPEI
JOJDKHBI CTPOTO CJIEeA0BaTh MEXIYHapOIHOMY KOAEKCY 300J0THYECKON
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Homenkinarypsl (CI16.: 3UH PAH, 2000) u nornojHeHUsM K HEMY, ITyOiu-
KYEMBIM B «300JIOTHIECKOM JKypHAaJIeH.

5. lludporoii MmaTepuan ciexyer Mo BO3SMOKHOCTH NPEACTABIATh B BUAC
tabmui. Kaxnas tabnuia 10mKHa OBITH TPOHYMEpOBaHa apadCcKoi udpoit
U CHa0)XXeHa KOPOTKHM, HO TIOJIHO XapaKTCPU3YIOIIUM €€ 3arOJIOBKOM.
[pumMeuanuii k TabaMIAM KeIaTeabHO U30eraTh, HO €CIM OHM HEOOXOMIH-
MBI — (OPMYITUPOBATH WX KPATKO M SCHO. Matepuaibl TaOJIUI] HE JTOKHBI
nyOonupoBaTh Tpaduueckue Martepuaibl. ECIu B CTaThe MPUCYTCTBYET
TOJILKO OJIHA TaOJIHIla, TO HOMEP €l He MPHUCBAUBACTCS, @ B TEKCTE JacTCs
ccpuiKa: (Tabmwma). B Tabmume HeoOXO0IMMO WCIONB30BaTh MPAPT pazMe-
pom He MeHee 10. B xaxmoit sraeiike TaOIHUIBI JODKHO OBITH TOJIBKO OITHO
3Ha4YeHUE (KaXIas CTPOKa — B OTACIBHOM CTPOKE TaONHIIBI, KaXKIbI CTOJ-
0eIl — B OTACIIEHOM CTOJIOIE TaOTHIIBI).

6. Enuanner m3meperns npusogsrces B cucteMe CU. CoxparieHus CIiios,
WMEH, Ha3BaHUH, KaK IPaBUIIO, HE IOMYCKAIOTCsA, 32 UCKIIOUEHHEM o0rIe-
npuHATHIX. Bee ab0peBuaTyphl HOIKHBI paciiuppoBsiBaThecsa. Eciu B Tek-
CTe HCMOJIb3yeTCs COKpallleHHOEe Ha3BaHHE, TO OHO JOJDKHO N1aBaThCs B
CKOOKax HpH IMEPBOM YIOMHHAHUH, CMCIIMBAHUEC KPAaTKOI'O U MOJHOTO
HamucaHuil HepomycTuMo. [lepBoe ymomuHaHHE B TEKCTe W B TaOIMIAX
Ha3BaHMsI OOBEKTa MCCIENOBAHUSI MPUBOJIUTCS MO-PYCCKU (€CIH PYCCKOE
Ha3BaHUE CYIIECTBYET) W INO-JIATHIHU; B JaJbHEHIIEM, €CIH BHJ HMEET
pycckoe Ha3zBaHUE, IPUBOTUTCS JIMIIb PYCCKOE Ha3BaHWE, €CIM HET — Iep-
Bast OyKBa poJia ¥ BUJJOBOC HAa3BaHUE MTO-JATHIHH.

[MpunsaTHl crnenyronme 0003HAYCHUsI pa3iuuHbIX JuiuH pei0: TL (total
length) — oGmas mmmma, SL (standard length) — crampmapraas miuHa,
FL (fork length) — nnuna mo Cmurry.

7.Ilpu TOATOTOBKE PHUCYHKOB (KypHAN IyOIWKYeT TOJBKO YEpHO-
OeJple HILTIOCTPAIIH) HEOOXOIMMO TIPUACPKUBATHCS CIICTYFOLIIX IIPABHIL:

— KaXXJIOMy PHUCYHKY JOJDKEH COOTBETCTBOBAThH CBOH (haili, mocieaHuit
HEOOXOIMMO TOMMEHOBATh, yKa3aB (DaMWIIMIO TIEPBOTO aBTOpa U HOMEpP
pHUCYHKa,;

— €CJIA B CTaThe TOJBKO OJUH PUCYHOK, HOMEp eMy He MPUCBAaUBAETCs, a
B TEKCTE CCBUIKA Ha HEro OQOpMIISETCS CICTYIONMMM 00pa3oM: (PUCYHOK)
Wi (PUCYHOK, a, 6, 6);

— €CJIM PHUCYHOK COCTOMT W3 HECKOJBbKHUX (PparMeHToB, >KeIaTeIbHO
MIPEICTaBUTh €T0 B JIBYX BapuaHTax: 1) CKOMIOHOBaHHBIM CO BCEMH 000-
3HAUEHUSIMU W 2) B BHUJIE OTJENbHBIX YacTei 0e3 o0o3HaueHWd (B ITOM
ciydae KaKIbld pparMeHT JOJDKeH UMETh CBO€ Ha3BaHUe: puc. la, puc. 16
UT.1.);
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—Bce 0003HAa4YEHNS, HAHECCHHBIE HA PHCYHOK, JOJDKHBI PAacIIU(pPOBHI-
BaThCs B ITOJIIMCH K PUCYHKY U COOTBETCTBOBATH TEKCTY;

— PUCYHKH NpUHHMMAIOTCS B cienylomux ¢opmarax: ¢ororpadun —
TIFF, JPEG c paspemenuem He meree 300 dpi; pactposeie — TIFF ¢ pas-
pemennem 600 dpi, 256 OTTEHKOB Ceporo; BEKTOpHBIE — B (hopMaTe mpo-
rpammebl, B Kotopoit onu caenanst (Corel Draw, Adobe lllustrator, Free-
Hand, EPS). Jonyckatotcs rpaduku U ructorpaMmsl B hopmarax Excel u
Word. He mpunnmarotcst ¢portorpadun B Bume PDF-daiinos, a Takke pu-
CYHKH, BBITIOJTHEHHBIE B MAJIOPACIIPOCTPAHEHHBIX ITPOTPAMMAX;

— HEOOXOIMMO YUYHUTHIBATh CIEAYIOIIEe: MPH MOIUrpaduIeckoM BOC-
MIPOMU3BEACHNH PUCYHKOB YETKOE M300paskeHne OyAET TONBKO y T€X WILIIO-
cTpanuii, KOTOpsle OBIIM W3HAYAJIBHO IPEICTABICHBI B PEAAKIHUIO C XOPO-
LIMM pa3pelIieHHeM; PUCYHKH HEOOXOJUMO pasrpykaTh OT M3JIHMIIHEH HH-
(dopmanuu, repeHocs B IMOANKCH K PUCYHKY 0003HaueHHs, MaciiTab u oc-
TaBJIsIS HA HEM TOJBKO caMoe He0OXOJMMOE; MPH HUCIIOJIb30BAHUH B PUCYH-
Kax OOJIBILIOTrO YHCiIa CTOJOOB, CEKTOPOB KPyra M T. II. [UIs JIYYIIEero BOC-
NPUSATHS JKENATeNIbHO NMPHUMEHATh Pa3JIMUHYI0 IHITPUXOBKY, a HE OTTEHKH
LBETA 3AJIUBKH.

8. Crimcok nuTepaTyphl IODKEH COJEp)KaTh TOJIBKO IUTHPOBaHHBIC B
cTathe paboThI, PACION0KEHHBIE B al(aBUTHOM Topsiake. CHavaza mpuBo-
JWTCSI TIepedeHb paboT, OMyOIMKOBAaHHBIX Ha PYCCKOM SI3bIKE (WJIM HA KH-
pHIUTHIIE), 3aT€M HA aHITIMHCKOM (WM JPYroM B aHIVIMMCKOW TpaHCKpHII-
II1N).

CraTpi OJJHOTO aBTOpa Pa3MEIAIOTCS B CIIEIYIONIEM IMOPSIKE: CHadaIa
MIPUBOAATCS paboOTHl 6€3 COaBTOPOB (IO rojaM B MOPSAAKE BO3PACTAHUSA),
MIOTOM C OJIHUM COABTOPOM (COABTOPOB PacHoJIararoT 1o aja(aBuTy), OTOM
Cc IByMs H T. 1. (Bcero He OoJjiee YEeThIpeX) COaBTOpaMu (B XPOHOJIOTHYEC-
koM mopsinke). Ecian y aBTopa B 0JHOM oy OIyOJMKOBAaHO HECKOJIBKO
paboTt, To mociie rojia MPOCTABNIAIOTCS OYKBHI @, 0, B U T. 1. (2012a, 20126,
20128...).

9. Madopmanus B CHHCKE JHTEPaTyphl (CChUIKA) IODKHA CONEPXKATh
00s13aTeNbHBIE 3JIEMEHTHI, KOTOPbIE PACIIOJIATAIOTCS B CIEAYIOIIEM MOPSi-
Ke: (haMHJIMM aBTOPOB, MHMIMAJIBI aBTOPOB (yKa3blBaeTcsi He Oojiee 4eThl-
pex aBTOPOB; €CJIM UX OOJIbILIE YETHIPEX, TO YKa3bIBAIOTCS TPH W IHIIETCS
«u p.» win «et al.»; paMiIun 1 HHUITHATBI ABTOPOB HAOUPAIOTCS KYPCHB-
HBIM HauyepTaHWEM); MOJHOE HA3BAHWE CTaThbH, Ha3BaHHE IEPHOIUYECKOTO
W3aHUs, TOJ U3aHKs, TOM, HOMEp U CTPaHHIBI (€CIIM IUTUPYIOTCS TE3UCHI
JOKJIA/I0OB, TO JOIyCTUMO YKa3bIBaTh OIHY CTpaHHWIly). lIpm moBTOpHOM
CCBUIKE Ha TO € M3JJaHHe BMECTO Ha3BaHMs )KypHasa Haao nucath «Tam sxe»
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i «lbid.» (ot mat. ibidum — tam sxe). Ecnm maercst cchliika Ha HETepHO-
IMYecKoe n3gaHue (KHUTY, COOpHHK), TO, KpOME TOTO, Halo yKa3aTh Ha3Ba-
HUC KHUTH WU COOPHHKA, MECTO M3aHus (TOpOJ), U3AaTEIBCTBO U 00IIIee
yucno crpaHull. CBeJeHUS O PeaKkTopax, YUCiIe U3AaHUK U Ip. HE SBISIOT-
csi o0sa3aTenbHBIMU. CCBUIKY Ha JIHCCEPTALlMIO HAall0 3aMEHSTh Ha aBTOpe-
(epar, npu 3TOM HEOOXOAMMO yKaszaTh I'OpOJl, HAy4YHOE yupexiaeHue (yka-
3aHbl Ha Tpu(e) u oduiee yncio crpanull. CChUIKH B TEKCTe 0QOPMIISIOTCS
cnenyromm obpasom: «I[lo mamueM bepra (1932), ...», «Psnm aBTOpOB
(Bepr, 1932; Jordan, 1932)...», «Ilo qanueiM J[xopaena (Jordan, 1932), ...»;
HEOOXOMMO UMETh B BHJY, YTO CCBHIJIKA JAETCs HA s3bIKE OpUTHMHAla, U HE
UCIIONB30BaTh CMELIAHHOE Hamucanue, Hanpumep, «[lo nanHpM [xopaeHa
(1932), ...», ecniu pabota OmMyOIUKOBAaHA HA AHTTTUICKOM SI3bIKE (IPABHUIIb-
Hoe oopmiieHHe cM. Bbile). Eciu B craThe ykazaHa OCIOBHAs LUTATa, TO
HE0o0XOJMMO B3ATh €€ B KABBIYKH W yKa3aTh CTpaHHLY opuruHana. CChUIKH
Ha HeomyOJIMKOBaHHEIE padOThl HEe JOMyCKarTca. VHOTIa BO3MOXKHO CCBHI-
JIaThCsl Ha JIMYHOE COOOIIEHHE KOro-au0o, B TAaKOM Ciydae HaJo yKa3arb
WHULKAIB! 1 GaMUIUIO HCTOYHHUKA, a TAK)Ke MECTO paboThI (U1l HHOCTpaH-
IIeB B CKOOKax yKa3aTh BCIO 3Ty HHQOpMAIUIO mo-aHrmuiicku). HeoOxoam-
MO CCBUIATHCSl Ha OPUTHHAI pabOoThI, ONyOJIIMKOBAaHHOM B MeyaTy, a He Ha ee
JNIEKTPOHHYIO MyOJMKanuoo. J[omycTUMO HMCIHONB30BaTh CCHUIKY Ha dJIEK-
TPOHHYIO MyOJIHMKALMIO B TOM CIIydae, €CJIM CTaThsl OIyOIMKOBaHA TOJBKO B
WHTEPHET-U3/IaHHU.

5.3. I'pa¢gmueckoe u muppoBoe mpeacTaBieHne
Pe3yabTaTOB HAYYHBIX HCCIIEA0BAHMI

Pe3ynbTaThl HayYHBIX HCCIIEIOBAaHUA B HAYYHBIX CTAThSIX IMPEICTaBIIA-
FOTCS TAaK)KE B BHJE TAOJUIl U PUCYHKOB.

OcHoBHbIE TpeOOBaHMS K TabIUIlAM W PUCYHKAM 3aKIIOYAIOTCS B JIO-
THYHOM, OTKPBITOM U TIOHATHOM IPECTAaBIICHHE HAYYHBIX MaHHBIX. Kpome
TOT0, PUCYHKHU JIOJDKHBI UMETh BBICOKOE Ka4ecTBO, ObITh MH()OPMATHBHEI-
mu. Bee HCHOJIB3YEMBIC CUMBOJIbI JTOJIKHBI 6BITI) OTPAXEHBI B JICTCHIC PU-
CYHKa B MOJIPUCYHOUHOH MOJAMKCH.

OCHOBHOW TPUHIIMIT ITOJITOTOBKH PUCYHKOB M TaONHIl — 3TO obecreue-
HHUE BO3MOXHOCTH CTOPOHHEMY YHUTATEIIIO JICTKO MOHATH CMBICIT ITPOBCIACH-
HBIX MCCIIEJIOBAHUN TIPH aHAJIHM3€ TOJBKO TaOIUI] U PUCYHKOB, 0€3 mpouTe-
HUSI BCEH CTaThU.
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Ilpumep opopmnenus madauybl 6 HAYYHOU CMAMbe.

Tabnuna — BrusHue ackOpOMHOBOW KHCJIOTHI HA CPEIHIOK MAaccy

50-CyTOYHOW JMYMHKHU CTEPJISIAM U PE3yJIbTaThl CTATHCTHYECKOTO aHan3a

Ha HOpManbHOCTH pactupenenenus (Tect Hlammpo — Yunka), ofHOPOAHOCTH

rpymmoBeix aucnepcuii (Tect JIMBHMHA) M CTATHCTHYECKYIO JTOCTOBEPHOCTH
azmauii. O6sem Be10OpKH — 50

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

KonTtponbnas 259,0+24,1 1206 | 05 | 25 -
OmnebiTHas Ne 1 296,8 £ 25,9 1216 | 04 | 22| P>0,05 | P<0,05 P>005
OrbiTHast Ne 2 278,2+ 18,9 78,2 03 | 17 '

Venosuvie obo3nauenus: mean — cpednee 3nauenue Maccol;
SE — ecmanoapmmuas owubka cpeoneco; SD — cmanoapmmuoe omxnonenue;
CV — koaghdpuyuenm sapuayuu, %; N — 06vem gv1O0pKU

IIpumepol oghopmnenun pucynkoe u noOPUCYHOUHBIX ROONUCENl 6 Ha-
YuHOU cmambe.

(c) O Median
400  025%-75%
T Min-Max
n =20
350
300
250
5 o
200
2 m]
150 n=20
100
50
0
1 2
Positive response Negative response
to hormone treatment to hormone treatment

PucyHok — AKTHBHOCTb acriapTaTaMUHOTpaHC(epasbl
B CBIBOPOTKE KPOBU CAMOK CHOMPCKOTO OCeTpa,
monokuTenbHO (1) nirn oTpuateabHo (2) OTBETUBIIHX
Ha TOPMOHANIBHOE CTUMYIHpOBaHue. 1300paskeHb! MeanaHa,
25-75 % nepueHTHIb, MaKCHMaJIbHbIe H MUHUMAIIbHBIC 3HAYCHUSL.
Hcmnons3oBancs Mann — Whitney U test (P < 0.05).
KonuuectBo poib B kaxoii rpymme — 20
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IOJIBHKHOCTH CIIEPMATO30HMI0B CHOMPCKOTO OceTpa.

Nd: YAG-nazep. [[nnna Bosubl A = 532 Nm (3e1eHbli CrIeKTp).
TnotrocTs MomHocTH P = 3.0 MW/cm?. TIpeacrapieHsl
Ppe3ysbTaThl CPEAHNX 3HAUCHHH (+ CTaHAapTHAsI OLIMOKA CPEHETO).
HUcnonszosaincst HSD test (P < 0.05). O6bem BbiGopku — 10
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PucyHok — DddexT onTHIecKoro U3ayueHus: B MUKOCEKYHTHOM
yacroTHOM Juanasone (F = 20 Hz, t = 60 ps) ¢ pasnuyabM
Bpemenem skcrosutmu (t = 0-600 sec) na mporeHt
IOJIBHKHOCTH CIIEPMATO30HMI0B CHOMPCKOTO OCeTpa.

Nd: YAG-nazep. [{inna BoiHbI A = 532 NM (3e1eHbli CrieKTp).
[LnotHOCTH MOmHOCTH P = 3.0 mW/cm?. TpencraBiennt
PpEe3yJIbTaThl MEJUaHBI, @ TAK)KE MHHUMAJIBHBIX U MaKCUMAaJIbHBIX
3HaueHni. Mcnomnp3osancs HSD test (P < 0.05). O6sem BoiGopku — 10
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B cmyuae wucronms3zoBanus Qortorpaduii, 0TOOpaKaIOUINX pa3IUIHEIC
Ouosnorniyeckue 0ObEKTH, HEOOXOJUMO MPUMEHSATh MacIITAOHYIO JIMHEUKY
(puc. 5.1).

Puc. 5.1. Hcnonb3oBaHue MacTabHOM JTHHERKH

Hwmxe npuBeneHs! pa3indHbIC BapHAHTHI IPEACTABICHIS HAyYHbBIX JaH-
HBIX B BHUIE TpadHKOB, IHarpamMM, KOPPEJSIIMOHHBIX MAaTpUIl U T. A.
(puc. 5.2-5.17).

300
I

Macca, mr

260
I
L]

T T T
KoHtpone Onerr 1 OneIT 2

Wccneyemele rpynnet

Puc. 5.2. I'padux cpennux (ycul nokasvisarom
Pasmax cmaHoapmuou owuoKy cpeoHetr)
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[ Hapywenue kpoBoobpalueus - 5 % Jnanc vacTu KNeTok cetyaTku rnasa - 3 %
MoepexaeHve yacTell BUcLepanbHoro annapara - 4 %

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

HapyweHue peaopbuuv xentka - 2 %

EZ2 HopmanbHo passusatowmecs aM6puoHb - 56 %

HapyweHue B pa3sutin oBoHaTeNbHbIX opraHos - 18 %

Puc. 5.7. Kpyroas nuarpamma
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Puc. 5.11. MybTHKOIIMHEAPHAS KOPPEISALMOHHAS MATPUIIA
(LIBETHOI1 BapuaHT)

Mnolas INacTHHKEY
WupnHa 3yBua. masx
Anunaayiua. max

KonwyecTeo 2yBuos

Anuna
Anunann
WupnHa
AnuHann

AnnHa

JnuHa nn

ﬂﬂOLLLS,D,h MNACTAHKK

WupuHa

JnuHa nn

WnpuHa zyBua man

AnuHa 2ydua..max

KonnyecTeo 3yALoE

Puc. 5.12. MynpTUKOIIIMHEApHAS. KOPPEISILIMOHHAS MaTPUIIa
(BapuaHT /I 4epHO-6eIoi meyar)
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Puc. 5.14. Paznu4Hble BapuaHThl BAPUOTPAMM
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BpemaA NoaBMKHOCTH CNepMaTo30Ha0B

Puc. 5.15. I'paduk MOBEPXHOCTH SASPHOH IIIOTHOCTH
pacripeziesieHus IByMEpHOH CltydaifHO! BeTMUMHBI
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6. OPTAHU3AILIAA UCCJEAOBAHUI B PBIBOBOJICTBE

6.1. IpaBuia noadopa peId AJS IKCIIEPUMEHTA

OT1Oupathe peIO HY>KHO OTHOHN ITOPOABI U ONHM3KUX IO MPOUCXOXKICHUIO.
OtOupaemble pHIOBI JOJDKHBI OBITh TUIMYHBIMHU, 0€3 PEe3KHX OTKIOHEHMI
MOpQOIOTHIECKOr0 U (U3MOIOTHUECKOTO XapakTepa. B rpymmy Jrydime
BKJIIOYaTh (OCOOEHHO NPH IOCTAHOBKE OIBITA METOJOM IIap-aHajoroB)
OJIHOSIIIEBBIX ABOCH, MM OJHOIIOMETHBIX PBIO, WIIM MOJTyOpaTheB, MOIY-
cecTep MO0 OTILy, IPOUCXOAIUX OT CXOJHBIX MO KaueCTBY MaTepe, win He
POJICTBEHHBIX, HO BECbMa CXOAHBIX MEXIY cOO0H PhIO IO TEIOCIOXKEHHIO U
NPOYMM CBOMcCTBaM. B aHajorm MOXKHO 3a4UCIATH TOJBKO PBIO OJHOTO
10Ja, BO3PAcTa, ypPOBHS Pa3BUTHA, YNUTAHHOCTH, THIA TEJIOCIOKCHHMS,
COCTOSTHHSI 37I0pOBbsi (OOJIBHBIX HIIM IEpeOOJICBIINX BKIIOYATh HEJb3sl),
YPOBHS IIJIOZOBUTOCTH.

6.2. XapakTepHCcTHKA MePHOAOB IKCIEPUMEHTA

HccrenoBanmsi, cxeMa KOTOPBIX OCHOBaHA Ha NPHUHIHIE TPYI, Kak
MIPaBUJIO, NEIATCS HA TPU TEPHUOIA: YPABHUMEAbHbIU, ULU NPedsapumeb-
MBI, NEePexXOOHblll; 2AGHBIL, UTU Y4EeHbIIL.

YpaBHMTEJNbHBIH, WK NpeABaApPUTENbHbIN, nepuoa. B 3ToT nepuox
CTaBUTCS 3aJjauya MPOBEPUTH aHAJTIOTUYHOCTh COCTaBa MOJOOpaHHBIX PHIO U
OIICHUTHh COCTOSTHHE WX 30pOBBbs. KopmileHwe m comep:kaHHE B ypaBHH-
TeJIbHBIM MEepUOJ] OAMHAKOBOE B KOHTPOJIBHOW M ONBITHBIX rpymnmnax. [nu-
TENBHOCTh TPENBAPUTEIEHOTO TEpPHOJa 3aBUCUT OT MPEANICCTBYIOIINX
YCIIOBUH: 4eM OOJIbIlle OHH OTINYAINCH OT CYIIECTBYIOIIUX, TEM JJIUTENb-
Hee nepuoj. MuHUMalnbHas JJIMTENbHOCTh — 15 CyT.

Iepexoaublii nepuoa. IIpogomkaercs He MeHee Hedeay U CIYKUT IS
MIOCTEIIEHHOTO MPUCIOCOOIEHNST PBI0 K YCJIOBHSM ONBITHOTO pEXHMa
KOPMJICHUS MJTU COJIEP>KaHus. DTOT MEPUOJI HE 00s3aTeNeH, eClii B MPeIBa-
PUTETBHBIA TIEpUOo]] HEe ObLIO MEPECTaHOBOK PHIO M3 TPYIIEI B TPYIILY, a
BBEJICHHE OTBITHOTO PEKUMa KOPMIICHHS U COICPIKaHUS HEe TpeOyeT OT phId
OOJIBIINX MPUCTIOCOOUTEBHBIX ITEPECTPOCK.

YdeTHbIi, WM IJIaBHbIH, MePUOI. DTO OCHOBHOM NEpUO/ OIbITA AJU-
TeIbHOCThI0 He MeHee 1,5-2 mec. C Hadana y4eTHOTO MEepHoJa BBOIUTCS
BECh KOMITJICKC H3Y9aeMbIX (PaKTOPOB, IPEAYCMOTPEHHBIX METOUKON OITbI-
Ta. He momyckaercsi HUKaKUX MEepecTaHOBOK PhIO. B ciryuae mx BBIOBITHS B
pe3ysbTaTe HECUACTHBIX CIy4YaeB, Kak NPaBUJIO, YAAISIOT U UX aHAJIOIOB U3
COCEHUX TPYIII.
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HccnenoBanusi, TPOBOIMMBIC [0 METOLY IEPHOLOB M MapauIeibHBIX
TPYNI-TIEPHOJ0B, MPCUMYIIECTBEHHO COCTOSAT W3 NPed8apumenbHozo ne-
PU0Oa; Nepeoeo ONbIMHO20 NEPUOdd, GMOPO20, UlU 21AGHO20, ONbIMHO20
nepuooa; KOHMPOALHOO, UNU 3AKTIOUUMETbHO0, NePUood.

MuHIMaNbHas [UTATENBHOCTD IPeIBapUTENbHOrO meproaa — 15 cyr, me-
pexonHoro — 7—10, nepBoro onbiTHOro — 25-30, rmaBHoOro onsiTHOro — 30-60
u 3axmogntensHoro — 25-30 cyT. [lepexomHblii mepro 9acTo BKIIOYAIOT
MEX/Iy TIEPBBIM H TNIABHBIM OMBITHBIMU MEPHONAMH, & TAKXKE MOCTIe Mpe/Ba-
pUTENBpHOr0. 3HAYCHHE MIEPEXOIHOTO [EPHO/a — IIOCTEIICHHOE PHCIOCO0IIe-
HHE PBIO K YCIOBUSAM OMBITHOTO PEXMMa dKCIEepUMeHTa. V3ydaeMblii KOMITO-
HEHT BBOJIAT B PALMOH B [JIABHBIN IIEPUOJ OIBITA. B 3aKIIFOYUTEIBHBIIN EpH-
0]1 U3 PAIMOHA MCKITFOYACTCSI TAHHBIH KOMIIOHEHT M PhIO MIEPEBOIIT Ha Pally-
OH TIPEIBapHUTEIBHOTO MEPHOaa. DTOT MEPUOJ YACTO OIyCKACTCS U HYXKEeH
JUISL TOTO, YTOOBI YIOCTOBEPHUTHCS B PABCHCTBE MPOMYKTUBHBIX MOKAa3aTeseit
PBIO HA OIHOM H TOM JK€ PAlMOHE B MPEIBAPHTENBHBIA EPUOL U 3AKITIOUH-
TEJbHBIN U MPH HEOOXOJMMOCTH BBE/ICHHUSI COOTBETCTBYIOIINX KOPPEKTUBOB.

6.3. Kinaccudukanusi MeTOIOB MCCJIE0BAHUI B PHIOOBO/ICTRE.
CyuHocTh METO10B

IleHTpaNbHBIM 3BCHOM B ITOJTOTOBKE WM MPOBEICHUH JIHOOOTO IKCIIEPH-
MEHTa SIBJISICTCS METOJMKAa HCCIECAOBaHWH, T. €. KOMIUIEKC M MOCIEl0Ba-
TEJILHOCTh cHenn(uIecKuX OINepandil Haj MOJONBITHEIMH pbioamu. B oc-
HOBE PHIOOBOAHBIX OIBITOB 3AJI0KEH METOJ| CPABHEHUS, C IIOMOIIbI0 KOTO-
POTO Ha OCHOBE CXOJICTBA M PABEHCTBA MEXXY IPyNIIaMy BceX (haKkTOpoB, 32
UCKJIIOYEHHEM HM3y4aeMOro, YCTAaHaBJIMBAIOT ero BimsHue. [Ipn sTom onun
U3 BApUAHTOB OIbITa MPUHUMACTCA 3a KOHTpOHbeIﬁ, a OCTaJIbHBIC —
3a OIIBITHBIC.

[Ipumensiemble B HACTOSIIIEE BPEMsI CXEMbI PHIOOBOTHBIX UCCIIETOBAHUI
OCHOBaHBI Ha NMPUHIMIIAX aHAJIOTHYHBIX TPYII U TPYII-NIEPHOIO0B.

[Tpu nocTaHOBKE OMBITOB MO MPHHIMITY IPYNN-aHAJOT0B GOPMUPYIOT
HECKOJIBKO TPYII PBIO. DTOT NPHHIUII COCTOUT U3 METOJIOB 000COOIEHHBIX
u unmezpansHulx epynn. Metos 060COOICHHBIX TPYII MTOAPA3ACISIeTCS Ha
METOJbl: 0OHOAUUEEHIX 060CH, NAP-AHAN0208, COATAHCUPOSAHHBIX 2PYN-
ananN0208, MUHU-CTAA, & METO]] MHTEIPAJIbHBIX IPYIII NOApa3AeiseTcs Ha
00HO(aKmopHbIL N MHO20(aAKMOPHBLL.

BBI60p CXCMBI I/ICCJ'le]lOBaHI/II\/’I 3aBUCHUT OT ILECJIM SKCIICPUMEHTA U KOJIU-
YyecTBa pbl0, UMEIONIMXCS B pacriopspbkeHHH. Hanbonee TOUHBIM METOIOM U3
NIEPEUNCIICHHBIX SIBISIETCS MEMOO OOHOANUEEHIX 080€H, TAK KAaK B OIIbITE
HaxXoJATCSl PBIOBI C OJMHAKOBOM HACIIEACTBEHHOCTHIO. [IpenmyiecTBo
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JAHHOTO METOZa COCTOHUT B TOM, YTO B COCTaBE€ KOHTPOJHHOW M OIBITHBIX
IPYII HAXOAATCS MaKCUMaJbHO MJICHTUUHBIE PHIOBI: 110 T€HOTHUILY, BO3pac-
Ty, )KHBOH Macce, TeIOCIOXEHHI0. 1103ToMy pe3ynbTaThl, MOIydYCHHBIE B
OIIBITaxX C TAKUMH pbIOaMH, HanOoee OOBEKTHBHBIE, TaK KaK Ha HUX B HaW-
MEHBIIEH CTETICHN BIUSAIOT HHINBHIYaIbHbIE 0OCOOCHHOCTH PBIO.

I'maBHBIM HEZOCTATKOM METOJAA SBISETCS TO, YTO B JaHHOM Ciydae
OUYEHB CIIOXKHO I1M0JI00paTh PbI0 B KOHTPOJBHYIO U ONBITHYIO TPYIIBI OJIH-
HAKOBOTO T10JIa ¥ HEOOXOANMOTo KosindecTBa. MO)KHO 0TOOpaTh JHIIb BE
TPYIIBI — KOHTPOJBHYIO M OJHY OIBITHYIO — U, CIEIOBAaTEIbHO, H3YINTH B
OTIBITE BIMSHHUE TOJBKO OJHOTO (haKkTOpa.

Memoo nap-ananozos. JlanHblii METO SIBIISIETCS OCHOBHBIM, Hanboiee
YHHBEPCAJIBHBIM M MIMPOKO PAcIpOCTPAHEHHBIM METOIOM HCCIICAOBAaHHI B
pbIOOBOACTBE. MeTon OCHOBaH Ha MOAOOpPE OTHOCUTEIBHO aHAJIOTHYHBIX
pBI0 B cpaBHMBacMble Tpynmnbel. OCHOBHOE YCIIOBHE: MapHas CTPYKTypa B
OpraHM3alM OIbITa, CTporas (UKCALUs IOJOXKEHHS B TPYIIE KaxIou
PBIOBI TT0 OTHOIICHMIO K phIOaM ApYyrux Ipymi. YWcio rpynmn 3aBHCHT OT
KOJIMYECTBA M3Y4aeMbIX (haKTOpOB, NPUYEM OJHA M3 TPYIN 00s3aTebHO
JOJDKHA OBITh KOHTPOJBHOH, ¢ KOTOPOW CPaBHHUBAIOT OCTAIbHBIC T'PYIIIHI.
[Tpu mondope prId B IPYNIBI YUUTHIBAIOT ITOPOJY, MOPOAHOCTD, MO, HPO-
HCXOXJICHHE, BO3PACT, XKUBYIO Maccy, KO3(QQHUIHUECHT YIMUTaHHOCTH M JIp.
ITpu sTtoM pomkHa cOOJNIIOAATHCS MaKCHMallbHash aHAJIOTHYHOCTH PhIO B
napax — NPaBWIBHO C(OPMUPOBAHHBIE TPYIIBI PHIO HE JOJDKHBI MMETh
JIOCTOBEPHBIX pasyinuuii Mexay coboil o BceM mapamerpam otbopa. Cre-
TIeHb BJIMSIHUS M3y4aeMoro (hakTopa ONpPEAENSIOT 10 Pa3HUIE MEXTy KOH-
TPOJBHOM M ONBITHOM Tpynmnamu peid. ITocae moxbopa map peid B TpyIms!
OTIPENEISIIOT, Kakas W3 HUX OyJaeT KOHTPOJIbHAs, a Kakas MM KaKue —
OTBITHBIMH. BBIOOpP OCYIIECTBIAIOT PaHIOMHU3UPOBAHHO, T. €. C MOMOIIBIO
xepebbeBkr. CxeMa OmbITa puBeIeHa B Ta0m. 6.1.

Ta6nuna 6.1. Cxema opranu3anuu oneiTa METOA0M NMAp-aHAJIOTOB

Cpyina YpaBHHUTEIbHBIN [epexonubrit T'naBHBIN (y4eTHBIN)
194 nepuon (15 cyr) nepuon (7—10 cyr) | mepmox (1,5-2 mec)
KonTponbHas OK OK OK
OubrrHas OK Iocrenennsii nepe- | OK + usyuaemslit
XOJ1 Ha PE&KUM OIIBITA (axTop

Ipumeuanue. OK — OCHOBHOMH KOMILIEKC.

Memoo coanancupo8annvlx ZpPynn-anane208. IToT METOJ IPUMEHSIET-
csl B TOM Cllydyae, KOr/ia HeT BO3MOXKHOCTH OTOOpaTh HEOOXOAUMOE KOJIHYe-
CTBO aHAJIOTUYHBIX IIap pBI6 COIJIaCHO CXEME€ OIIbITa U HET HOCTATOYHBIX
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JaHHBIX 00 UX MpOUCXOKAeHHUHU. [103TOMY 11 OIIBITa OTOMPAIOT MPUMEPHO
OJIMHAKOBBIX PBHIO MO BO3pacTy, JKMBOH Macce, T. €. M0 (HEHOTHITHYECKUM
NpU3HaKaM, NpUYEM UX JOJDKHO OBITh B 1,5-2 pasa OoJjplie, 4yeM HYKHO
JUIS METOJIa Map-aHaJIOTroB. DTUM KOMIEHCUPYIOTCS BO3MOXHbIE T€HOTHITH-
Yyeckue pasznuuus peid. B paHHOM Merone coOnrofaercs UMb aHaJOTuy-
HOCTh CPAaBHMBAEMBIX TPYII MO MX CPEJHUM IIOKa3aTeNsiM B IIEJIOM, a He
AQHAJIOTUYHOCTh OTAENBHBIX map pbl0. OTOOpaHHBIX Uil ONBITa PbIO IO
TPyIIaM pPacHIpEnersioT CIIyJalHBIM METOAOM (PaHIOMHU3HUPOBAHHO), YTO
SIBISIETCS B)KHBIM METOANYECKUM MOMEHTOM.

Merto TpynI-aHaJoroB AOCTATOYHO YAaCTO HPHUMEHSETCS B PHIOOBOI-
HBIX HCCIIEIOBAHHUAX M MOXET JaTh JOCTATOYHO OOHAAEKUBAIOIIIE PE3YIIb-
TaThl TOJIBKO IPHU BBHICOKON CTENEHH JTOCTOBEPHOCTH CPAaBHHBAEMBbIX ITOKa-
3areneii (P < 0,05 u Bbime). s riayO0okux GU3NONIOrHUECKUX U OMOXHUMH-
YECKUX UCCIIEI0OBAaHUN IaHHBIM METOJ HEIIPUMEHHM.

Memood munu-cmada. Ecny HeT BO3MOXXHOCTH IIPOBECTH HCCIIEIOBaHUS
OMMCAHHBIMH BBIIIE METOJaMHM, HCIOJB3YIOT METOJ MHMHH-cTaga. Ero uc-
MOJIB3YIOT IPEUMYIIECTBEHHO Ha IJIEMEHHBIX pbIOax (MAaTOYHOM CTaje).
CyIIHOCTh METO/Ia COCTOMT B TOM, UTO JUIS U3y4YEHHsI KaKOro-imnbo BoIpoca
0TOMPAIOT OOJBIIYIO IPYIIY PBIO, KOTOPAsk BBIACIACTCA B MPOM3BOACTBEH-
Hyto enuHHIy. COCTaB 3TOW IPyIIBI JOJDKEH OBITH Komuel olmero crana
10 (pEeHOTHITMYECKUM II0KA3aTeNsIM, U3 KOTOPOTO OHa BBIAENEHA, T. €. OHA
JIOJDKHA UMETh TaKylo ke CTpYyKTypy. OTOOp pBIO B MUHM-CTAZ0 MPOBOASAT
PaHIOMH3HMPOBAHHO (T. €. CIyYaiHO), IPUYEM MHHHU-CTaIO SIBJISETCS OIIBIT-
HOH rpynmnoii, a OCHOBHOE CTa/l0 — KOHTPOJIbHOH. DOpMHUpOBaHHE MOT0JIO-
BbS MHHH-CTaJa OCYIIECTBIIAETCS CIEAYIOUIMM 00pa3oM: BCE IOTOJIOBHE
pBIO X03sHicTBa (HampuMep, KapIoB) pa30MBaIOT HA TPYIIEI C YUETOM BO3-
pacta, OpOIHOCTH, )KMUBOI Macchl, MIIOAOBUTOCTH U T. 1., 3aT€M OT KaxA0u
Takoi rpynmnsl otoupatot no 10—15 % pr6 B MUHH-CTAIO.

OOBIYHO C MOMOLIBIO JAHHOTO METOJIa M3YYalOT TEXHOJIOIMYEeCKUE BO-
MIPOCHI, & TAKXKE BIMSIHUE T€HETUUECKHX (DAKTOPOB Ha IIOJOBUTOCTb.

Bropoii pa3HOBHIHOCTHIO METO/A, OCHOBAHHOTO Ha IPHHIUIIE aHAJIO-
TUYHBIX TPYHI, SIBISETCS MEMOO UHMEZPANbHBIX ZPynn. DTOT METOJ| IMO-
3BOJISIET MOJYYUTh MH(GOPMAIMIO O BIMSHUH HECKOJBbKHX (PaKTOpOB B OJI-
HOM JKCIepuMeHTe. B TaHHOM ciydyae uMeeTcss BO3MOXKHOCTb yCTaHOBUTh
BIIMSIHHE X HanboJliee ONTUMAILHOTO COOTHOLIEHUs. B uccnenoBarensckoi
paboTe mpuMeHseTCsl JIB€ Pa3HOBUAHOCTH JAHHOTO METOAa: 08yxgaxmop-
MBIl T MHO2OAKMOPHDBILL.

Memood ogyxgpaxmopnozo komnaexca (1adi. 6.2). C IOMOIIBIO 3TOTO
METOJ[a M3Y4aloT BIMSHHE JABYX (DaKTOPOB OJHOBPEMEHHO IPH PA3HOM HX
ypoBHe. s 3TOro OTOMpaoT HEOOXOAMMOe KOJIMYECTBO TPYIN PHIO, B
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Ka)XXJOH M3 KOTOPHIX M3y4YaroT BJIUSHHAE PAa3HBIX ypOBHEH IBYX (hakTopoB
(HanpuMep, B MEpPBOW IPyIIE CKapMIIMBAIOT PALMOH C BBHICOKUM YPOBHEM
NPOTEMHa M HHU3KHM YPOBHEM YIJIEBOJIOB, BO BTOpOH — Haobopor, a B
TpeThell — C HU3KUM YPOBHEM TOTO U APYroro u T. A.). Ot6op psId B rpyn-
IIbl OCYIIECTBJSIIOT TaK JkK€, KaKk M TP NPUMEHEHUU MeTofa TpyII-
aHAaJIOTOB.

Tab6nauna 6.2. [IByX(aKTOPHBIl KOMILIEKC

Tpymma W3y4daemble (akTopbl
YpoBeHb npoTerHa YpoBeHb yriuesona
| Bricokuit Huskuii
1 Huskwit Bricokuii
11 Huskwmii Huzknii
v Bricokuii Bricokuii

Memoo muozogpaxkmopnozo komniexca (tabn. 6.3). DToT MeTOI MpPHU-
MEHSIOT, KOrjJa HEOOXOAWMO HW3YYUTh OJHOBPEMEHHOE BIIMSHHE MHOTHX
(dakTopoB (Oonee ABYX) MPH Pa3IMIHBIX MX COYCTAHUSIX. MeETon MMeeT
TaKylo e CXeMY, YTO M IPHBEACHHBII BBIIIE, HO BKIFOYACT B ce0s Oonbluee
YHCIIO TPYII U, CICAOBATEIBHO, SBISIETCS 00Jiee TPOMO3IKHM, YTO 3aTpy -
HseT paboTy HCCIIeN0OBaTes.

Ta6nuna 6.3. Cxema npoBeicHHsI ONMBITOB C HCTOJb30BAHHEM METO/Ia
HMHTErpajbHBIX rpyni. MHOro(hakTopHbIi KOMILIEKC

W3yqaembre (hakTope
Tpynma YpoBeHb ITpoTEHHA YposeHb yriesoja YpoBeHb KHpa

| Huszkwuit Huszkwuii Huskwmii

1 Bricokwmit Hwuskwmii Huzknii

11 Hwusknii Bricokuii Huzknii

v Bricokuii Bricokuit Huskwii
\Y% Huszkwuii Huszkwuii Bricokuii
VI Bricokwmit Hwuskwmii Bricokumii
Vi Husknii Bricokuii Bricokmii
VI Bricokwii Bricokuit Bricokuii

Bropoii npuHIUIT 300TEXHUYECKMX HCCIEJOBAaHMN — MPUHIWI TPYMII-
MepHoAoB. 3J]IeCh BBIJCISIOT METOJBL: NEPUOO08, NAPALIETbHbIX CpPYNn-
nepuooos, 0OpPaAmHO20 3ameujeHusi (CmaHOapmmuviti U 6e3 KOHMPOLbHOU
epynnol), NOGMOPHO2O 3aMeujeHus (O8VKPAMHbIL U MHOLOKDAMHLIL), 1a-
MUHCKo20 Keaopama (cmandapmuwlii u no Jlykacy).
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Memoo nepuodos (1adm. 6.4). ObIT MPOBOIIT Ha OJHOMN TPYIIIE M H3Y-
YaloT BIMSHUE Kakoro-nmubo (akropa B TEUEHHE HECKOJIBKHX MOCIIEI0Ba-
TeJILHBIX NeprooB. OMBITHI ClleAyeT MPOBOIUTE Ha phI0aX, 3aKOHYMBIINX
POCT, YTOOBI HCKIIIOYUTH BIMSHHE BO3pacTHOro (akropa. Beck ombiT nensr
Ha HECKOJIBKO NEpUOJIOB. B mepBhIii mepro M3y4aroT MJI0JA0BHTOCTH PHIO,
WIN TEMI pOCTa, WM JIPYroi MmokaszaTeib B OOBIYHBIX YCIOBMAX (B KOPM-
JICHYECKOM OIIBITE — Ha OCHOBHOM pAIMOHE), BO BTOPOH MEpHo] B OCHOB-
HOI panMoH BBOIAT M3y4aeMbId (DaKTOp M CYIAT O €ro BIMSHUM Ha H3Y-
YJaeMBbIi IoKa3aresb. B Tpetnii nepnos pbl0 BHOBb IIEPEBOAST HA OCHOBHON
paLOH M YCTAaHABIUBAIOT, IEHCTBUTEIHHO JIU U3MECHEHUS B XO35HCTBEHHO
TIOJIC3HBIX TPH3HAKaX OBUIM BBI3BAHBI JEHCTBHEM H3ydaeMoro (akropa, a
HE CIIyYaifHBIM CTEUCHHUEM OOCTOSTEIBCTB.

Ta6nuna 6.4. Cxema npoBeeHHsI ONBITOB METOIOM IEPHOIOB

. Bropoit .

IlepBerit . . | 3akIrouMTeNBHBINA

IIpenBapuTenbHbIit OIIBITHBIH (rnasibiid) Tepexoiit (KOHTPOJIBHEIIT)
rFI)e nox (15 cyr) epuo OMBITHBIF T1epuos epyo

proAt et (25750 CZ}['T) nepron (5 eym) (257]3)0 c};T)
(30-60 cyr)
OP oP OP + uzyqaeMslit op opP
(axTop

IMpumeuanue. OP — 0CHOBHOM paLyoH.

[IpenmyIecTBO TaHHOTO METOJIA 3AKIFOYACTCS B TOM, YTO OIBITHI ITPOBO-
JSIT Ha ONNHUX W TEX JK€ PBIOAX, CIICTOBATEIHHO, UCKITIOYACTCS BIHSHUC WH-
JTMBHAyaJbHBIX OocoOeHHOcTe pbi0. HemocTaTkum meTosa — OTHOCHTENBEHO
KOPOTKHE CPOKH TPOBEACHHS ONBITAa, TPYAHOCTH Y4YeTa BIHSHUS OJHOTO
paurona Ha pyroid. Ha pe3ynbraThl Uccie10BaHUN MOXKET BIMATH TaK Ha3bl-
BaeMbIi (pakToOp BpEeMEHH, T. €. U3MCHEHHS TIOTOIHBIX YCIOBHH, (DH3HOIOTH-
YECKOI'0 COCTOSAHHUA (BO3paCTHI)Ie HU3MCHCHMUSI, U3SMCHCHMUS, CBA3AHHBIC C (I)a-
3aMU IUKJIa Pa3MHOKEHUS, U 1p.). [lo3TOMy ITaHHBI METOJ Yalle HCIONIb3Y-
€TCA ITPU IMMOCTAHOBKE OTHOCUTEIIbBHO KOPOTKUX KOPMJICHUCCKHUX OIIBITOB.

Memoo napannensuvix zpynn-nepuodog (1adi. 6.5). dror Meros mpu-
MCHAIOT IJId CPaBHUTEIBHOTO M3YUYCHUA BIHUAHWUA HECKOJIBKHUX (baKTOpOB.
JJis u3y4eHus BIUSIHAS OTACIBHOTO (haKTOpa BBIACISAIOT OTICIBHYIO TPYII-
my, T.€. OT YHWCJa H3y4aeMblX (PAKTOpoB OyneT 3aBHUCETh KOJIUYECTBO
rpymi. 31ech BO3MOXKHA HE3aBUCHMAasl OICHKA BIMSHUS KaXKIOTO H3ydae-
Moro (akTopa B OTHEJIBHOCTH, a TaK)Ke CPaBHEHHE HMX OTHOCTHUTEIBbHOU
3¢ (GEKTUBHOCTH, €CITU ONBITHBIC TPYIIBI PHIO KOMIUICKTOBAINCH aHAIO-
THYHBIMH pblOamu. [IpuMeHseTcss peako W TIaBHBIM 00pa3oM B KpaTKO-
CPOYHBIX OIMBITaX MO KOPMJICHHIO.
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Tabnuna 6.5. OpraHu3anus onbITa METOIOM NAapPaJLIEIbHBIX TPYNN-NIEPUOI0B

. Bropoit .
N IMepserit . 3aKTI0YUTENBHBII
TpenBapuTenbHbIi . OIIBITHBII .
OIIBITHBIH . (KOHTPOJIbHBIIN)
I'pynmna HEPHOL (TyIaBHBIH)
(15 cy) TIepHOJ Hiepuo TIepHos
(25-30 cyr) (30-60 cyr) (25-30 cyr)
n =
| op op OP + uzydaemslit op
(axrop
T =
I op op OP + uzyvaemblii op
(axrop

Memoo zpynn-nepuodoe c oopamnvim 3ameuienuem. JlaHHbIA MeTON
0o0BeMHSET /1Ba BHIMICTIPUBEACHHBIX METOAa. VIMeeT Ba BapuaHTa: cman-
Odapmmuuiti (Tabin. 6.6) u 6ez xommponvrou epynnei (1a01. 6.7). B mepBom
BapHaHTE BBOIAT KOHTPOJBHYIO TPYIITy, BO BTOPOM — HCKIIOYAIOT €e€.
[Tpn naHHOM MeTOJEe CpPaBHHMBAIOT M3ydacMbIE ITOKAa3aTeNM B JBYX Halpas-
JICHUSIX: MEXKIy TPyNIaMy peI0 ¥ MEXIy HNEepHOJaMHM OIbITa, YTo obecre-
YMBaeT TIOJlydyeHHUEe HauOoJiee IOCTOBEPHBIX NaHHBIX. Mexay NHepBbBIM U
BTOPBIM (TJIaBHBIM) MEPHOJAMH OIbITAa MHOT/IA BBOJST NEPEXOHBIN HEpH-
oxn. Bo Bropom Bapuanre ombita (0€3 KOHTPOJBHOW TPYMIIBI) UCKIIIOYAIOT
KOHTPOJIbHYIO TPYIIy, OJHAKO BBOZST JONOJHUTEIBHBIH KOHTPOJIBHBIH
(3aKITIOYUTENBHBIN) IEPUOS.

Tabnumna 6.6. Cxema opraHu3anuy onbiTa METOAOM IPYNIN-NePHOA0B
¢ 00paTHBIM 3aMeleHreM (CTAHIaPTHBII)

IoaroToBUTENBHBIH . TlepBsrit Bropoit
. IMepexonnbrii . o
(YpaBHHTENBHBIN) OTIBITHBII OIIBITHBII
I'pynna nepuos
epros (15 cy) epros TIepros
(15 cyr) yr (30-60cyr) | (30-60 cyr)
| — KoHTpONEHAS OoP INocrenenusIit or op
Il — onpiTHAS OP nepexogq Ha | OP + haxrop A | OP + ¢axrop b
111 — onbITHASK OP pexum onbita | OP + akrop b | OP + daxrop A

Tabnumna 6.7. CxeMa OpraHu3anuu onbiTa METOAOM IPYNIN-NIePHOA0B
¢ 00paTHBIM 3aMenieHreM (0e3 KOHTPOJILHON IPyNIbI)

IToaroroBuTEILHLIN . OnbITHBIN IEPUOL .
. Tlepexonnblit KonTtponbablit
(YpaBHUTEIbHBIH)
I'pynmna — TIEPUOJT | 1 TepHO
(15 cyr) (7-10 cyr) [(30-60 cyr)|(30-60 cyr)| (25-30 cyr)
| oneITHASK OP OP + A OP + A OP+b OP + A
Il onbITHASE OP OP+B OP+Bb OP + A OP+5b
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Memoo nosmopnozo samewenus (tabin. 6.8). Itor Merox paspaboran
JUIsL TOTO, YTOOBI MHOTOKPATHO OLICHUTh CIPABEUTHBOCTh MOJNYYCHHBIX B
OMBITE PE3yNbTATOB M y4YeCTh BIMsHUE (akTopa BpemeHH. JIaHHBIA MeTOx
COYETaeT JOCTOMHCTBA IPYIIIOBOTO METOA H METO/Ia IIEPUOIOB U MO3BOJIS-
€T MHOTOKPATHO CPaBHHBAaTh MOJYYCHHbBIC pe3yNbTaThl. Yalme BCEro 3TOT
METO/I UCTIONB3YETCs TPU MOCTAHOBKE OIBITOB MO KOPMIICHHIO.

CyIIHOCTh METO/Ia COCTOUT B crieayronieM. @opMUpyYIOT 3 rpymbl peid
no 10 9k3. B KaX[J0if, mpuueM OfHa M3 HHUX KOHTpOJbHas. B moxarorosu-
TENbHBIN NEePHUOJ ONbITa PHIOBI KOHTPOJILHOW M ONMBITHBIX TPYIH IOTYYaloT
OCHOBHOH parmoH 1 1o 50 % u3 AByX M3y4aeMbIX BUIOB KopMa. OCHOBHOH
NEpPHOJ ONBITa JENAT Ha 6 MOANIEPHONOB, M B KAKABIA M3 IMOJINEPHOIOB
KOHTPOJIbHAS TPYIIIA MOJydYaeT TOT )K€ PAaLlMoOH, a OIBITHBIC TPYIIIBI — HO-
MEPEMEHHO OJUH M3 W3y4aeMbIX BUIOB KopMma. [TosToMy 3a OCHOBHOH Iie-
PHOJI OTBITA KaXIBIH BUJ KOpMa OyzeT u3ydeH 3 pasa, a B LIEJIOM IO JIByM
rpynnaMm — 6 pa3. Takum crmocoOOM JOCTUTaeTcsi TPeXKpaTHash MOBTOP-
HOCTb. HpI/I HCOGXO[[I/IMOCTI/I N3Yy4YCHUA 60]'[])11161"0, 4YeM JIBYX, KOJIMYCCTBA
(bakTopoB (HOPMHUPYIOT COOTBETCTBYIOIIEE KOJMYSCTBO OMBITHBIX TPYIIIT
(T. . mo rpymme Ha (aKTOpP) U COOTBETCTBCHHO YBEIUYMBAIOT KOJUYECCTBO
MOJINIEPHUOI0B B OCHOBHOM IEPUO/IC ONbITA. [ pyniibl (GOPMHUPYIOT 1O MPHH-
LUITY TTAp-aHaJOTOB WM IPYyNI-aHaTIOTOB.

Ta6numa 6.8. [IpoBexeHne ONBITOB METO0M MIOBTOPHOIO 3aMeLeH sl

Ilepuon ombiTa Ipynna
KOHTPOJIbHAS | | onbITHAsK | Il onbITHAS
Toxrorosurenbubiii (20 aH.) OP+50% A +50% b
OcuosHoii (120 11.):
| onibit (20 1m.) OP+50% A+50%5b | OP+100% A | OP+100% b
Il omeiT (20 11.) OP+100% b5 | OP + 100 % A
111 onerr (20 1H.) OP+100% A | OP +100% b
IV ombrr (20 f11.) OP+100% b | OP+100 % A
V onpir (20 1n.) OP+100% A | OP+100% b
VI onwir (20 an.) OP+100% b5 | OP + 100 % A
Sakmountenbubii (20 aH.) OP+50% A +50% b

Memoo namunckozo keadpama. DTOT METO SBIISETCS NajlbHEHIIUM
pa3sBUTHEM METO/a TPYII-NIEPHUOIOB M IIO3BOJSIET Ha HEOOJIBIIOM 4YHCIIEe
PBIO MPOBECTH OIBITHI MO OLEHKE JICHCTBUS Pa3iIM4HBIX (aKTOPOB HA XO-
3SCTBEHHO TOJIE3HbIE MTPU3HAKH PHIO U TOMYYUTh JTOCTOBEPHBIC PE3ybTa-
ThI. IMeeT nBa BapuaHra: crmanoapmubii u no Jlykacy. CyTh cTaHIapTHOTO
METO/A JIATHHCKOrO KBajapara (1abi. 6.9) cocToMT B TOM, YTO JeWCTBHE
n3y4aeMoro (akropa OLEHHMBAETCS WHAWBUIYalbHO, HAa KaXIoW prIOe.
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ITpn mocTaHOBKE ONBITAa IO JAHHONH CXEME HEOOXOAMMO YJYHTHIBATh ClIE-
JYIOIIUE MONOKEHHUS:

1. Yncno nepromoB AOIKHO COOTBETCTBOBATH YHCIY TPYNH HIH (AKTO-
pOB.

2. Yucno pbI0 B rpynnax JOJKHO OBITh KPATHBIM YHCITY TIEPHO/IOB OIBITA.

3. Bce pbIOBI, mOCTaBlIeHHBIE HA OIBIT, JOJDKHBI OBITH COXPAHEHBI JI0
KOHIIa ombiTa. B mpoTHBHOM ciiydae Maremaruueckas oOpaboTka Oyzner
CHUIIBHO 3aTpyIHEHA.

4. JIns KOMIUIEKTOBaHHMS TPYIII TTOAOMPAIOTCS CXOIHBIE M0 OHojoTrHyie-
CKMM KadecTBaM pPBIOBI, a MX pacIpeAeleHHe 10 IPyINaM IPOU3BOIAUTCS
ciy4aitHo.

Tabnuna 6.9. Cxema npoBeeHNs ONBITOB METOOM JIATHHCKOI0 KBajJpaTa
(cTaHaapTHBII)

Ne prIOBI = Hepuon
MpEABAPUTEIbHbBII | 11 1]
1 OP OP+ A OP + b OP +B
2 OP OP + b OP +B OP + A
3 OopP OP +B OP +A OP +b

Cxema MeTo/1a IATHHCKOTO KBajpara mo Jlykacy (tabi. 6.10) ornuuaer-
csl OT TPAJULMOHHOMN TeM, YTO MO3BOJSET YCTPAHUTh MOCIENECUCTBUE U3Y-
gaeMoro (akropa IIyTeM BBEACHHS IOMONHHUTENBHOTO 3KCTpAIepHO/Ia,
KOTOPBIiA SIBJISICTCSI IIOBTOPEHUEM IIOCIICJHETO IEPHOAA OIIBITA.

Ta6nuna 6.10. Cxema nmpoBeeHHs ONBITOB METOA0M JATHHCKOT0 KBaApaTa

(mo Jlykacy)
Ne pr16EI = Heprox =
MpeABAPUTENbHBII | 1 11 3aKIIFOYMTENbHbIN
1 OP OP+A | OP+b | 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 OIIPEJEJEHUS OKPACKHU PbIb

1. TotoBuM crenuansHpiid 60kc. st TOro 4ToOBI €ro M3rOTOBUTH, MO-
Ha/oOHUTCsl KapToHHash kopoOka pasmepoMm 40x%30 cm (puc. 7.1). HyxHo
o0pe3atb BepXHHE Kpas, a B THE KOPOOKH IO IICHTPY MpoAenaTs HeOONIb-
moe orBepcTHe (4%4 cM) noa 00beKTHB (oToanmnapara.

Puc. 7.1. KapronHas xopoOka
JUISL N3TOTOBIIEHHS OOKCa JUIS OIIbITa

2. Teneps 1151 OCBELICHUS HY)KHO NMPUKPEITUTH CBETOJHOIHYIO JICHTY O
nepuMeTpy KopoOku Ha BeicoTe 20—-25 cM. [IpuKpenuTs JIEHTY MOYKHO IIBY-
CTOPOHHHM CKOTYEM WJIM TOHKOW IPOBOJOKOH, IPOJIEB €€ CKBO3b CTEHKH
kopoOku. [Ipoxenats oTBepCTHE, YTOOBI BBHIBECTH IIHYP C PO3ETKOM. Bokc
rotoB (puc. 7.2).

Puc. 7.2. T'oToBBIl OOKC [JIs ONBITA

4&51
i

3. YToObI MOAroTOBUTH PHIOY At POTOCHEMKH, €€ HYXKHO 00€3ABIKUThH
win 3aduKcHpoBaTh. MOXKHO HCIIONIB30BaTh AHECTE3HMI0 MM KIOBETY CO
CTEKJIOM.

Jnst anecte3uu pa3BoauM JHJIOKAaUH 2%-HbIH B BOJE, i€ COJAEPKUTCS
pri6a, korneHTparwst — 100-120 mr/na (puc. 7.3).
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Puc. 7.3. Anecreruk

4. CTporo KOHTPOJHMPYEM COCTOSHHE pbIOBL. [IpuMepHO CHycTs
15-20 muH, KOTrZa OHA 3alpPOKHUIBIBACTCS HAOOK, JBIXaHHEC CTAHOBUTCS
MEJUUICHHBIM, PEaKIisi HA BHEIIHUE Pa3[pakKUTEINd OTCYTCTBYET, pbl0a ro-
TOBa K cheMKe (puc. 7.4).

Puc. 7.4. ToToBHOCTB PBIOHI K ChEMKE

BaxHO ucronbp30BaTh KOMIIPECCOP ISl a9pallii BOABI BO BPEMsI aHECTe-
3un. JleficTBOBaTh HYXKHO OIEPATHBHO, YTOOBI HE YMEPTBUTH PHIOY.

5. BeiknaapiBaeM pbiOy Ha Oenblii pOH, HAaKpbIBaeM OOKCOM Tak, YTOOBI
OHa OKazaiach 10 LEeHTPY (puc. 7.5). Priba ocTaeTcs OcBelmEHHON TOJIBKO
HCKYCCTBEHHBIM CBETOM. U, 4TO Ba)KHO, KaXJbI 3K3EMILISP OCBEIIAETCS
OJIMHAKOBO.
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Puc. 7.5. Pr10a nepex chbeMKoi

6. B npoem 11 o6bekTHBa IoMenaeM ¢oTtoanmnapar (puc. 7.6). CbeMKy
nenaeM 0e3 GOTOBCIBILIIKHK U B PEKUME MAKPOCHEMKH.

Puc. 7.6. Hudposoii dhoTtoanmapar
JUIS CBEMKH PBIOBI

Puc. 7.7. DnekTpoHHBIE BECH

8. Omyckaem poIOy B BEZpO CO CBEXEH BOJOH, 000OTaIeHHOW KUCIOpO-

JIOM TIpY TMOMOLIM aKBapHyMHOTro Komrmpeccopa (puc. 7.8). st moiHoro
BOCCTaHOBJIICHHS pbIOe oHagoouTcst 30—40 MuH.
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Puc. 7.8. BoccranoBieHue poiobi
IIOCIIe CHEMKH

9. BropeiM criocoboM (uKcanuu phriObl CIYKUT KIOBETA U MPO3PAYHOE
crexno (puc. 7.9). OcoOb BBUIABIUBACTCS CAUYKOM, B3BCIIMBACTCS U KIIAICT-
csl B KIOBETY 0€JI0TO IIBETa, 10 pasMepy MOIXOJIIYIO IS TaHHOW PHIOBI.
Bricota ktoBeThl — 4-5 cM. HakpbiBaeTcst KIOBETa CTEKJIOM TaKHM 00pa3oM,
4TO phI0a OrpaHMyYeHA B ABIKCHUH. CTEKIIO HE KacaeTcsl KOXKHBIX TIOKPOBOB
PBIOBI, TIPH ATOM OHO HE AAET €if BHIPHITHYTh U3 KIOBETHI.

Puc. 7.9. ®ukcarus priObl B KIOBETE
OJ] CTEKIIOM

10. KroBera HakpbiBaeTcss 60kcoM (puc. 7.10), 1 mpou3BOIUTCS CheMKa
B TOM ke pexxume. [laHHbIi MeToa (GuKcayu Oosee JeIIeBblid U OBICTPBIH,
HO MMEET HEJOCTATOK: HYKHO CJelaTh HECKOJBKO CHHMKOB, YTOOBI yilo-
BUTb yJauHbIi, TI0Ka pbI0a HE JIBUTACTCSI.

Puc. 7.10. IToaroroBka K cheMKe
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11. Korga otoOpaHbl HEOOXOAUMBIE CHUMKH, KaKIBIH CHIMOK MTOMeIIa-
eM B OTAenbHYyI0 manky. @otorpadum momkHe! ObITh B dopmare JPEG ¢
pacupenueM .jpg win .jpeg.

3amyckaem mporpammy FishGui. TTocne 3amycka mpuioxeHust Heo0X0-
1Mo BoiiTH B MeHio ®aiin — Otkpeith (Ctrl + O), uTo6B! BBIOpATH OMpe-
JIeJICHHYIO TarKy, MpeAHa3HaueHHyo i oueHkH. [lociie 3Toro Haxxumaem
kHotky «START», u nporpaMMHOe o0ecIieueHHe CaMOCTOSITENIbHO BBIYHUC-
JsIeT cBOcTBa M300pakeHus (puc. 7.11).

File Help

Current drectory

pen input directory from wenu File/Oper

START Saiges

Puc. 7.11. BeraucneHne CBOHCTB H300paKeHHUs

12. Tlocne pacueTa BBIMIBIBACT OKHO 00Pa0OTKH TaKHX IMapaMeTpoB, KaK
RGB, HSV u CIELAB (puc. 7.12).

HSV L'a'b
w7 ][e][» [ ][w][m][ =] ] =]
oa [ 301 |[2613 ][ 2078 | [646 |[ 3087 |[ 3008 | [118 |[ 2625 |[ 2147 |

Puc. 7.12. OxHO 06pabOTKH ApaMETPOB H300pAXKEHHS

13. 3aTeM paccuMTBIBAaeTCS JAOMHMHHUPYIOIIAS AJMHA BOJHBI, MPU 3TOM
3HAYEHHs] MOTYT OBITh DKCIIOPTUPOBAHBI B TEKCTOBBIH (aiiyl C MOMOIIBIO
MmeHto @aiin — Coxpanuts (Obictpas knaBuma Ctrl + S). Koneunsim pe-
3ynbpTaToM 00paboTKu U300paxeHus B nporpamme FishGui sensercs moiy-
YeHHe JIByX IpadHKOB pacrpeesieHus: paciupeiesieHHe OTeIbHBIX [[BETOB
B IiTyOMHE BOCBMHOMTOBOTO M300paxkeHus (puc. 7.13) u rpadguk ramMmsl ¢
oIpeieNiecHHeM JOMHHHUPYIOLIEH IUTHHBI BOJHBI (pHc. 7.14).
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Puc. 7.14. I'paduik raMMBbI C OTIPE/IEICHHEM JOMHHHUPYIONICH [UTMHBI BOTHBI

Puc. 7.13. I'paduk pacnpeneneHus OTACIbHEIX [IBETOB
B [IyOHHE BOCBMHOUTOBOTO H300paKeHUs.

CIE xy Chromacity Diagram

LEMHOE D

= Border of wsible colours

White point

Gamut Red point

Gamut Green point

Gamut Biue point

RGB 78 63 39

Dominant wavelength: 581 [nm)
Undefinable wavelength border
Gamut available colors
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[Ipumepsr 006paboTKH M300paskeHNUs] PHIOOIIOCAIOYHOTO MaTeprana pa-
Iy>KHOH (openn, mocTpoeHHs rpaduka pacrpeneNeHus OTIeIbHBIX [BETOB
B BOCBMHOHMTOBOM H300pakeHNH, rpaduka raMMbl C ONPEJEIICHUEM JTOMH-
HUPYIOIIEH [UIMHBI BOJIHBI HM300pa)KeHHs pPbIOONOCaIOYHOTO Marepuaia
panyxHoi ¢openu B mporpamme FishGui ans omenkn (GoHOBBIX peaxumit
MIUTMEHTHBIX KJIETOK IMOKa3aHbl Ha puc. 7.15-7.17.

a 6

Puc. 7.15. IIpumep 00pabotku uzobpaxenus (@ — 10 00padboTku; 6 — nocie 06padoTKM)
PBIOOIIOCAIOYHOTO MaTepHaa paayxHoit ¢hopenu B mporpamme FishGui
UTSL OLCHKH (DOHOBBIX PEAKIIMil MUTMEHTHBIX KIETOK

A datal
8000 \ data2 ||
data3

#of pixels

4000 \ 1 £y

o 4 - N . .
0 50 100 150 200 250 300
<dark-light->

Puc. 7.16. TIpumMep noctpoeHus rpaduka pactpeaeneHus! OTIeTbHBIX [[BETOB
B BOCbMHUOUTOBOM M300pa’k€HUH PHIOOIIOCAJOYHOr0 MaTepuana paayKHoi Gpopenu
B porpamme FishGui juist orieHKH (POHOBBIX peaKiyii IMIMEHTHBIX KJIETOK
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09 T T — ——

T T
Border of visible colours
08k ©  White point L 60
©  Gamut Red point
Gamut Green point
07 ©  Gamut Blue point 1 50
RGB: 67 76 34
06 Dominant wavelength: 568 [nm] H
Undefinable wavelength border 40
05 Gamut available colors |
A datal0
w
© paf . 20
03} 4
20
02 4
01} A 1
0
0 0.1 02 03 04 05 06 07 08

CIE x

Puc. 7.17. TIpumep noctpoennst rpadrika raMMBI C OIIpEIETICHUEM
JIOMUHHPYIOILIE! JUIMHBI BOJHBI H300paKeHHs PhIO0IIOCAI0UHOTO MaTeprala
paxyxHoii hopenu B porpamme FishGui st onernku
(DOHOBBIX PeaKNMii MUTMEHTHBIX KIIETOK
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8. METOJbI THIPOXUMHWYECKNAX UCCJIETOBAHUI
8.1. IlpaBuia ordopa nmpod BoABI

[IpaBuna or6opa npod BOJBI CIEAYIOIINE:

—mpoba JomKHA OBITH OTOOpaHa Tak, YTOOBI OHa COOTBETCTBOBANA
YCJIOBUSIM, HAaOJIFOJAFOIIMMCS B BOJIOEME;

—oTOop mpoObI, ee XpaHeHHe, TPAHCIIOPTHPOBKA W oOpalieHne ¢ Hei
JIOJDKHBI TIPOBOJUTECS TaK, YTOOBI HE MPOMU30IIIO H3MEHEHHS COAECP)KaHHs
OTIPENETISIEMBIX KOMIIOHCHTOB WJIM CBOWCTB BOJIBI;

—00BeM TIPOOBI MOIDKEH OBITh JOCTATOYHBIM [UIS ONpPEIENICHUS BCEX
HaMEYEHHBIX KOMIIOHEHTOB.

Mecrto st 0T60pa MpoOkl BEIOUPAIOT B COOTBETCTBUU C 1IEJIBIO aHAIN3A.
Bopna o3ep, BogoxpaHWIHI B OOJBLIMX MO TUIOLIA N NPYAOB HEOJAHOPOIHA
[0 CBOEMY COCTaBYy, II03TOMY MPOObI OTOMPAIOT Ha pPa3HBIX y4acTKax U C
pasHbIx riyouH. Ha pbpIOOBONHBIX IIpyAax JOJDKHBI OBITH OINpEIesICHBI
CTalMOHAPHBIE TOUKHU JUIS B3STHS NPOO BOJIBL

IIpu KOHTpOJIE 32 3MMOBKOM PBIOBI POOBI OTOUPAIOT B TOJOBHOM MpPY-
1y, BOZIOTIOJIAIOIIIEM KaHalle, B 3MMOBAIBHBIX IIPYyIaX B MECTE ITOJIa9d BOIbI
13 KaHalla ¥ y BOJOCIYyCKa. [ opn30HT oTOOpa Mpobd 3aBHCUT OT IIyOHHEI
BoJioeMa: TPH HEOONBIIMX TIIyOMHAX BOJOEMa MpPOOBI OTOMPAIOTCS IIOJ
moBepxHOCTHIO U 'y nHa (0,2—0,5 M 0T 1Ha); eciii BOJ0EM UMEeT 3HAYHUTEIb-
HYIO TJIyOHHY, TO TIPOOBI OTOMPAIOT HA CTAaHJAPTHHIX ropu3onTax: 0,5, 2, 5,
10Mmur. 1.

Bpems B3sTHs mpoO BOABI TakXke MMeeT 3HaueHHe. B nmeTHuil mepuon
poObI BOJBI JKEJIAaTeNbHO OpaTh B YTPEHHUE Yachl, KOTI/a HAOIIOAaeTcs
HaunOoJee HANPSHKEHHBIN ra30BbIl PEXUM.

[TpoObl BOABI IJIsl XMMHUUYECKOTO aHajiu3a OTOMPAIOT C MOMOIIBIO CIIe-
uaapHOro npubopa — 6atomerpa (puc. 8.1, 8.2). batomerp npeacraBiser
co00 NaTyHHBIN MOJBIH LIIMHAP C OTKPHIBAIOUIMMCS JHOM H BEpXHEH
KpBIIKOW. [Ipy B3sTHH NpoOBI OATOMETP C OTKPBITHIMH JHOM M KPBIIIKOM
omyckarwT B Bony (puc. 8.3). Ha 3amaHHOW rityOMHE BCTPSXHBAIOT TPOC-
BEPEBKy, M OaToMeTp 3axJIONbIBAeTCs, B HEM ocTaeTcsi mpoba BOABI C
3aJ]aHHOH TITyOHHBI.

[TpoOs! BoAbI AJ1s ONpeeIeH s KNCIOPOAa MMOMEIIAIOT B CIICIHANIbHBIE
KHUCIIOPOJIHBIE CKIISTHKH U (PUKCHUPYIOT cpasy ke Ha mecTe oTdopa. OmHO-
BpeMeHHO 13 baToMeTpa Oepercs Boaa s onpenenenus CO, u pH.

86



Puc. 8.1. baromerp 8.2. baromerp
C ABYMSI LIAJIHHAPAMH

8.3. Omyckanue 6aTomMeTpa B BOLY

8.2. OnpenesieHue pU3NIECKUX CBOHCTB BOABI
(TemmepaTypa, Ipo3pa4yHoOCThb, IIBET, 321X, BKYC)

Temneparypa onpenenser U pacTBOPUMOCTh Ta30B B Boje. Temmepary-
pa BOIBI 3HAYUTEIHHO YCTOWYHMBEE, YEM BO3yXa, YTO CBS3aHO C OOJBIION
YACTHHOH TEIUIOEMKOCTBIO BOABIL. B mpymax Temmeparypa BoIbI U3MCHSIETCS
B 3aBHCHMOCTH OT BPEMEHH TroJla, KJIMMATHYCCKUX YCIOBHH, BPEMEHH CY-
ToK. TemmepaTypy BOJIbI U3MEPSIOT CHIEHUATLHBIMUA TEPMOMETPaMH C Jiejie-
musimu 0,1 °C. TepmomeTp (B METAUIMYECKON OMpaBe ¢ YAIIEYKOM) KPETIST
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Ha Pa3MEUCHHOM TPOCHKE M OITyCKAIOT HAa OIpPENeNeHHYI0 TIIyOWHy Ha
5 MUH, 3aTeM NOJAHUMAIOT Ha IIOBEPXHOCTD U ONPECISIIOT TEMIEPaTypy.

[Tpo3padyHOCTh — OAHO U3 BAXKHBIX (PU3NYECKHUX CBOMCTB BOJbI. CTeneHb
MIPO3PAaYHOCTH BOJBI 3aBHCUT OT KOJIMUECTBA B3BEIICHHBIX M PACTBOPEHHBIX
B HEH OpPraHMYECKUX M MHHEPAJbHBIX BEIIECTB. B neTHuil mepwox mpo-
3payHOCTh B 3HAYMTEIHHON Mepe 3aBUCHT OT Pa3BUTHUS BOJOpOCieh. 3Have-
HHUE I0Ka3aTelsl MPO3PavyHOCTH OMNPEAENIAETCS TeM, YTO HMHTEHCHBHOCTD
(oTocuHTE3a (SBISAIOMIETOCS OCHOBHBIM HCTOYHHKOM KHCIOpOIa B BOJO-
eMe) 3aBHCHT OT XapakTepa pacHpOCTPaHEHHUS CBETa B TOJNIIEC BOIBI. 3Has
MIPO3PavHOCTh BOJBI, MOXXHO UMETh MPEICTAaBICHUE O TOM, KaK IPOTEKAIOT
mporieccH (JOTOCHHTE3a B TOJIIIE BOJIBL.

[Ipo3padHOCTh ONPEAETSAIOT ¢ MOMOIIBI0 METAJUTMIECKOTO TUCKA (IHCK
Cekkn), mMOKpbITOro Oemoit Kpackoit (puc. 8.4). Jluck Ha pasMEUCHHOM
LIHYpE WIIM TPOCE OICKAIOT B BOJY /IO TeX IIOp, MOKa OH HE UCYE3HET M3
noJjist 3penust (puc. 8.5, 8.6), u MOAHUMAIOT €ro, MoKa OH CHOBA HE CTAHET
3aMeTHBIM (puc. 8.7). Cpenusiss BEIMYMHA MEXIy dTHMH IOKa3aTelsIMUH B
CaHTUMETpax WJIM MeTpax OyAeT CYMTAThCSl NPO3PAYHOCTHIO BOJIBL
ONTHMAIBHOI CYHTAETCS MPO3PAYHOCTh, COCTABIAIONIAS /3 TTyOUHBI

BOJOCMaA.

Puc. 8.4. Tuck Cexku

HBGT BOJIbI ABJIACTCA IMOKA3aTCIIEM HEKOTOPBIX €€ XMMUYCCKUX U ouo-
JIOTHYECKUX 0COOCHHOCTEH. ‘-Iame BCETO IBCT BOJBI 3aBUCHUT OT KOJIMYCCTBA
PACTBOPCHHLIX B Helt OPraHN4eCKUX BCIHICCTB. OKpaCKa BOJIBI CaMa 110 ce6e,
MO-BUAMMOMY, HE€ HUIPpaC€T pPOJM B KHU3HU BOJHBIX OPraHU3MOB. O,Z[HaKO
HU3MCHCHUSA €€ B pAJAC CIy4aeB MOI'YT CIIYKHTbH IMOKa3aTejIeM He6nar0np1/1—
SITHBIX YCJIOBI/Iﬁ B BOJOEME.
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Puc. 8.6. Tuck Cekku B BoJie

Puc. 8.7. Bunumocts aucka Cekkn

L{BeT BoabI BBIpaXKaeTcsl B YCJIOBHBIX €IMHMIAX — Tpajgycax IUIATHHO-
KOOQIbTOBON IIKajbl. M3MEpsIOT IIBET BOJBI CPAaBHEHHEM HCCIIEyeMOTo
pacTBopa CO CTaHJapTHOW mmIKanod. L[BeTHOCTH Hambosiee MOIXOSIIETO
cTaHgapTa u OyneT IBETHOCTHIO MCHBITYeMor Bozpl. L[BeTHOCTH Gomee 30°
CYMTAETCs BBICOKOM, M BOJIA C TAaKOM LIBETHOCTHIO OOBIYHO HE PEKOMEHIY-
€TCsI ITIS1 BOJIOCHA0KEHsI PHIOOBOIHBIX TIPYAOB.

Ilpu aHanu3e BH3yajbHBIM, OPraHOJNENTHYECKHUM M TypOUAHMETpUde-
CKUM MeTojamu (OIpe/ie/ieHue 3amaxa, BKyca, [[BETHOCTH, MyTHOCTH, KOH-
LEHTpalHU CyJb(aT-aHUOHOB) BBIMOJIHSIOMINI aHAINU3 JI0JDKEH YMETh KOp-
PEKTHO ONpeNelsiTh BKYC, 3arax, [[BET, CTENeHb MYTHOCTH, UCHOJIB3Ys CO0-
CTBEHHBIE BKYCOBBIE OLIYIIEHHs, OOOHSHHE U 3pEHUE.
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8.3. Oco0eHHOCTH BBINMOJHEHHS AHATIN3A
KOJIOpUMETPUYECKUMHU (CHeKTpOMETpﬂ‘leCKl/IMI/l) MeETOAaMH

Komopumerpuueckum (0T auri. colour — 1Ber) Ha3hIBACTCS METOJ
aHaJM3a, OCHOBAHHBIM HAa CPAaBHEHHM KAYECTBEHHOTO U KOJUYECTBEHHOT'O
HW3MEHEHHsl I[IOTOKOB BHIMUMOTO CBETa MPU HX MPOXOXKICHUU dYepes
HCCIIeyeMbIil PacTBOp U PacTBOp cpaBHeHUs. OnpeaensieMblii KOMIOHEHT
[PU [OMOIIM XUMUKO-aHAJUTHYECKOI peakiuu MepeBOIMTCS B OKpAIICH-
HOC COCAMHEHHE, TIIOCIE 4YEero U3MEpSeTCsl WHTCHCHUBHOCTh OKPACKU
MOJYYCHHOTO pacTBopa. [Ipu M3MepeHUr MHTCHCHBHOCTH OKPACKH MpPOO ¢
MTOMOIIBI0 TPrUOOpa POTOKOIOpUMETPa (CIICKTPOMETPA) METO]] Ha3hbIBACTCS
(doTokoIoprMeTpUIecKUM (CreKTpoMeTpudeckuM). COOTBETCTBEHHO, NPHU
U3MEPCHUU HHTCHCHBHOCTH OKPAaCKH BH3YaJbHBIM CIIOCOOOM (HAmpumep,
OIICHMBAs HHTCHCUBHOCTh OKPACKU CPAaBHHUTENIHHO ¢ KAKAM-THOO 00pas3iiom)
METO/] Ha3bIBAETCSI BU3YaIbHO-KOJOpUMETpHUUecKuM. [Ipi mOMOIIH KOJIOpH-
METPUYECKUX METOJOB OMNPEICISIFOT OOJBIINHCTBO THAPOXUMHUYSCKUX
apamMeTpoB: HUTPUTHI, HUTPATHI, aMMOHUH, pH ¥ MHOTHE ApyTHE.

Jlyisi BU3yanbHOTO KOJOMETPHYECKOTO METOJa HCIONb3YIOT KCIpecc-
Tecthl (puc. 8.8, 8.9).

Tetm

L.ll)ortl(

Puc. 8.8. Dxerpecc-TecT KOMILTEKCHbIH Puc. 8.9. Dkcmpecc-TecT IS OMpeAeneHust

HUTPHUTOB B BOJIC

s ©Oonee TOYHBIX H3MEPEHUH WCIONB3YIOT CHEKmMpOoGomomemp

(komopumMeTp (OTORNEKTPUUYECKUI) — TNpHOOp, NperHa3HAYaeMbId st
HCCIIEJOBAaHUI ONTUYECKON INIOTHOCTH, KaK MPABUIIO, U CBETONPOIYCKaHUS
pPacTBOpPOB.

Hctounmkamu cBeTa ClIy>kaT, HalpuMep, ABE€ CMCEHHBLIC JIAMIIbI —
HaKaJIuBaHMHs, OGCCHC‘II/IBaIOII.IaSI CIUIOIIHOM CIICKTp B BHHHMOfI 06JIaCTI/I, u
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PTyTHas, maromiasi TUHEHYATHId CHEKTP B BHIUMON H yIbTPadHOIETOBON
obnactsix. B xauecTBe NPUEMHHUKOB CBETA B TAKOM Clly4yae BBICTYIIAeT rapa
CYpPBbMSIHO-1IE3UEBBIX (DPOTOIIEMEHTOB, BKIIIOYAEMBIX IO IU(QepeHratb-
HOM cxeMme.

B Habope npuCyTCTBYIOT y3KOMOJIOCHBIE CBETO(PHIBTPHI C PA3IMYHBIMHU
MaKCUMyMaMH IPOIYCKaHUs, paclojlararoliyuecs Ha MOBOPOTHOH Typenu.
Mero wu3MepeHHH TOCPEICTBOM KOJIOpHMETpa (HOTOIIEKTPUIECKOTO
MOJpa3yMeBaeT MOMAJaHue IPOIYIICHHOTO Yepe3 CBETOPHIBTP IOTOKA
CBETa Ha MPHU3MY, ACIALIYIO €r0 Ha J[Ba JIy4a, IPOXOSIIIE HapaeIbHO 110
KIOBeTaM, fradparmMam 10 MOMaaaHus Ha IPUEMHHUKH.

HccnenoBanus MNIOTHOCTH NPOW3BOIAT Bpamas OapabaH mpHBOAa
IIENH, U3MEHSIS pa3Mep KOTOPOH TOCTHIaloT PaBEHCTBA CBETOBBIX TIOTOKOB,
MHIULIUPYEMOTO HyJb-MHAMKaTOpoM. Konopumerp ¢doroanexTpruueckuii
OTHECEH K mpubopam obmuiero Haznauenus (puc. 8.10).

Puc. 8.10. ®oTosnekTpuuecKHii KOJIOPHUMETP

8.3.1. Onpenenenne MaccoBoii KOHHEHTPAIIMU AMMHAKa
H HOHOB aMMOHHS (CYMMAapHO)

IMepes TepBBIM OMpEIEICHUEM HEOOXOIMMO MOCTPOMTH TPAAYHPOBOY-
HBIN TpaduK U ONPEICIIUTh KATHOPOBOUHBINA KOI(D(DHUITUCHT.

JlaHHBIN METO MOJXOUT JJIs PO3PAYHOU BOJBI.
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Ecnu npu onpenenenun npo6s! mprOOp MOKa3bIBACT 3HAUCHUE ONTHIC-
ckoif wrotHOCTH 20.00 MO0 TIOKAa3aHWE ero HECTaOMIBHO (CHIBHO IPHITa-
€T), He0O0X0AMMO pa30aBUTh BOJY MEPE ONPECIICHUEM.

CymHocts MeToaa. MeTos1 OCHOBaH Ha CIIOCOOHOCTH aMMHaka W HO-
HOB aMMOHHSI 00pa30BBIBATh OKPALICHHOE B JKEJITO-KOPHYHEBBIH I[BET CO-
enuHeHue c peakTMBoM Hecciiepa. MHTEHCHBHOCTH OKpacKd pacTBODA,
MIPOTIOPIMOHANBHAST MaCCOBOW KOHIIEHTPALMK aMMHUaKa ¥ HOHOB aMMOHMS,
n3MepsieTcs: Ha (POTOKOJIOPUMETpE TpH THHE BOTHEI 400—425 HM.

Hmxuuii npegen obuapysxenns — 0,05 mr NH, 8 1 1. Tlpu conepika-
uun B Boge NH, 6onee 3 mr/av® mpoGy cieayer pasGaBists. OTHOCHTEITb-
Has ommOKa onpeneneHus £5 %.

HoaroroBka k aHaau3y.

Ilpuzomoenenue ocnoenozo cmanoapmnozo pacmeopa. 2,965r
(2965 mr) xsopucroro ammonusi (NH,CI), B3BemeHHOTO ¢ MOrpEHIHOCTHIO
He Oomee 0,0005 r (0,5 Mr), pacTBOPSIFOT B MEPHOH KOJIOE BMECTHMOCTHIO
1000 cM® B HEGOIBIIOM KOIHYECTBE OE3aMMHAYHON IHCTHITAPOBAHHOMN
BOJIBI M TOBOJIAT 3TOM ke Bomoi mo metku (1000 CMS). B 1 cm® sToro pac-
TBOpa comepxkutcs 1 mr NH,,

PacTBop XpaHAT B CKISHKE M3 TEMHOIO CTEKJIa B TE€YEHHE roja, €Ciu
HET IIOMYTHEHHSI XJIONbEB, OCA/Ka.

Jnst HaBeCKH HCTIONBb3YIOT TOYHBIE BECHI, HAIIPIMEP TOPCHOHHBIE BECHI
BT-500.

Hpuzomosnenue paouezo cmandapmuozo pacmeopa. 50 cM® 0CHOB-
HOTO CTaHAAPTHOTO PAacTBOPA MOMEIIAIOT B MEPHYIO KOJIOY BMECTHMOCTHIO
1000 cM® u JIOBOJAT 70 METKH Oe3aMMHayHOU AMCTHIDIMPOBAHHON BOMOM.
B 1 cMm® storo pactBopa coxepxurcs 0,05 mr NH,. PactBop mpumensior
CBEXKETIPUTOTOBJICHHBIM.

Ilpuzomoenenue pacmeopa suHHOKUCI020 Kaaus-wampus (puc. 8.11).
500 r Bunnokwucoro kajus-Hatpus (C4H4KNaOg - 4H,0), B3BEmeHHOTO ¢
norpemHocTeio He 6onee 0,5 T, pacTBOPSIOT B Ge3aMMHAaYHOM TUCTHIUTUPO-
BaHHOM BOJE M JOBOJAT 3TOH BoAoi 110 1 )1M3. [pubasmsror 5-10 oM’ peax-
tuBa Heccnepa. Ilocie ocBeTsieHUs: pacTBOp HE JOJDKEH COJepiKaTh HOHOB
AMMOHWS, B IPOTHBHOM CiIy4ae mpubaBisior eme 2-5 cM® peaxtisa Hecc-
nepa.

Jliist yIo6CTBA MOXKHO MPUTOTOBHTE /10 TIOPIHHL.
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a 6 6

Puc. 8.11. KoMroHEeHTSI U151 IPUTOTOBIICHUS PACTBOPA BUHHOKHCIIOTO KallUsi-HATPUSL:
a — BuHHOKHCIBIH Kammit-HaTpuii (C4HsKNaOg - 4H,0); 6 — 6e3ammuaunas
JMCTHIIMPOBAHHAs BoJa; 6 — peaktuB Heccnepa

Ilpuzomoenenue 6e3amMmuaunoll OUCMUNIUPOBAHHON 600bl. JlUCTUII-
JIMPOBAHHYIO BOLY MPOBEPSIOT HA COACPKAHME aMMHaKa (K 5 CM® BOMBI
npu6asmstor 0,1 cm® peakrmsa Heccrepa). IIpn oGHapyKeHHH aMMHaKa
(TTOSIBIISIETCST KENTOBATOE OKpAIIMBAaHWE) AUCTWIIMPOBAHHYIO BOIY KHIIS-
TAT B KOI6E 10 YMEHbIICHHs 06beMa Ha /3 (puc. 8.12).

Puc. 8.12. KunsueHne AUCTHILINPOBAHHON BOJIBI
JI0 YMEHBIIEHHS 00beMa Ha s
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Ha sToii BoJje TOTOBAT PEaKkTHBHI M HCIONB3YIOT €€ MPH NPOBEICHUH
aHaM3a AJst pa30aBieHUs TPOOBI.

IIpoBenenune ananusa. K 50 om® UcclieayeMol (WIn K MEHbIIEMY 00b-
emy, coaepxkamiemy He Oonee 0,15 mr NH, u paszdaBneHHOMY Oe3aMMuay-
Hoit Bogoit 10 50 cm®) mpubasmsior 1 cM® pacTBOpa BHHHOKHCIOTO Kajus-
HATpHS, TEpEMEIINBAIOT, 3aTeM npubasmsor 1 cm® peaxtua Heccrepa u
cHoBa nepemeruBaioT (puc. 8.13). Uepes 10 MuH emie pa3 rnepeMeInBamOT
u poromerpupyror npu mirHe BoaHbl 400—425 HM (171 TIpEMepa BO3bMeM
425 um). Tlo OTHOIIEHHIO K pacTBOPY CpaBHEHUs (Oe3aMMHa4YHOW BoJE, B
KOTOPYIO HOOaBICHBI T€ K€ PEaKTHUBBL, YTO M B Ipo0y) PeakTHB HEYCTOMU-
YHB, HEOOXOIMMO Cpa3y MPOBOAUTE OIPEICICHHUS, CO BPEMCHEM MTOKa3aHUs
HU3MEHSIOTCA.

Puc. 8.13. Vi3meHeHne nBeTa npoObI HpH J00ABICHHN PacTBOpa
BHHHOKHUCIIOTO Kanus-Hatpus 1 peaktuBa Hecciepa

MaCCOByIO KOHIICHTpAIMI0O aMMHUaKa W HOHOB aMMOHUSA HaxoIAT II0
rpajlyupoOBOYHOMY TpaduKy WM IOJYYEHHBIH Ha crektpodoromerpe pe-
3yNbTaT YMHOXKAIOT Ha KaTHOPOBOYHBIN KO HUITHEHT.

Jliist 5TOr0 HE0OXOAMMO:

® BKJIIOYHTH CIIEKTPO(OTOMETP, IPOBECTH €TI0 KATHOPOBKY;

® BLIOpATh HYXKHBIH PEXKUM;

® YCTAaHOBUTH HEOOXOAMMYIO JUTHHY BOJIHBI (B HaleM cirydae 520 HM);

® [ICPENUTH KUAKOCTH U3 MEPHBIX CTAKAHOB B KIOBETHL;

® BCTaBUTH KIOBETHI C XOJIOCTBIM M U3MEPSIEMBIMU PACTBOPAMH B KIOBETO-
JiepKaTeb,;
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® OOHYJUTH MOKa3aHNE Ha KIOBETE C XOJIOCTHIM PacTBOPOM;

® [IepEBUHYTh HA KIOBETY C MpOOOH JUId OIpEAENIeHUsl ONTHYECKOH
IUIOTHOCTH BOJIBI;

® YMHOXHTh ONTHYECKYIO INIOTHOCTh Ha KaJTMOPOBOUHBIH KOd(QUIIMEHT.

AJTOPUTM oOmpeeIeHNs MACCOBOii KOHIEHTPAMH aMMHAaKa U MO-
HOB aMMOHHSI C TOMOIIBIO crieKTPodoTOMeTpa.

1. Bxirounte cnekrpodoToMeTp u oTKamuopyiite ero. [Ipu BrirtodeHn
MIPOUCXOIUT aBTOMATHYECKOE TECTUPOBAHIE TOTOBHOCTH IpHOOpa K paboTte
u nporpes 15 muH. Ilocie mporpeBa peKOMEHIYETCsl MPOBECTH €0 Kanno-
POBKY.

ITo oxoHYaHMK aBTOTECTHPOBAHMS M NPOTPEBA HAa IKPAHE MOSIBUTCS BO-
IPOC O HEOOXOAMMOCTH KadMOpOBKH IpuoOopa. Jias 3Toro HeoOXoamMo
BbIOpaTh «Y€S» ¢ momouipbio KnaBumM <A> u Haxate <BBO/[>. Ilocne
4yero npuOop HaYHET BBHIMIOJIHEHHE MPOLEAYPHl KaJTHOPOBKH, 0 OKOHUYAHHU
KOTOpOH pa3acTcsi 3ByKOBOW CUTHAIL

2. Beibepute «OcHOBHOM pesxxum» (puc. 8.14).

WL: 500.00 nm wg 10:11:12
) DPOMIKONAE s
W |

Main Menu

1 Basic Mo;u

2. Quantitative Mode

3. Wavelength Scan

4. Kinotics Mode

5, DNA/Protein Mode

6. Multi-Wavelongth Mode
| 7. System Utility

Puc. 7.

Puc. 8.14. MeHIO OCHOBHOTO peKHMa

OCHOBHOM peXuUM MpeIHa3HayeH ISl U3MEPEHUN ONTUYECKOM IMIOTHO-
ctu (Abs). Jlns mepexona B «OCHOBHOM PEKUM», HAXOMASCh B TIIABHOM

MEHI0, HaXMHTe KiaBumy <1>. OTKpoeTcs OKHO OCHOBHOTO peXnMma
(puc. 8.15).
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Puc. 8.15. OxHO OCHOBHOT'O peXHMa

3. YcranoBute uMHY BOJNHEL {1t 3Toro Haxkmute kiaBumyy <YCTA-
HOBKA }> (puc. 8.16).

Puc. 8.16. Knapumra ycranoBKH
JUTHHBI BOJIHBI

Haxumaiite KiaaBUIId 0UQp, BBICTABISIL HYXHYIO JUIHHY BOJIHBI
(B Hatem ciydae 425 um) (puc. 8.17).

Puc. 8.17. Ilynbt ynpasnenus
CITEKTPO(OTOMETPOM

IMoarBepauTe BBeneHHbIE naHHbIe KiaBuuieii <BBO/> (puc. 8.18).

Puc. 8.18. KnaBuia 1 moaTBepskaeHus
BBEJICHHBIX JIAHHBIX

Ha skpane oroGpasurcst 3HaYeHUE AIHHBI BOJHBI (puc. 8.19).
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Puc. 8.19. OtobparkeHHe IIMHBI BOIHbI
(moguepkHyTO JUHKEH Ha (HOTO)

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

Puc. 8.20. Boxa B kroBeTax,
[OATOTOBJICHHAS IS AHAIIU3a

5. BcraBbTe KIOBETHI C XOJIOCTHIM M H3MEPSIEMBIMU PACTBOPAMHU B KIOBE-
Toxepxatenb (puc. 8.21).

Puc. 8.21. KioBeronepxarenb
(cneBa)

He 3a0biBaiiTe THIATENHHO NMPOTUPATh CTEHKU KIOBET Cajl(eTKod Wiu
KYCOYKOM TKaHH, YTOOBI yJIAJIUTh OTIIEYAaTKH MaJbIIEB MM KaIeIbKH JKUI-
KocTH! 3aKpONTe KPBIIIKY KIOBETHOI'O OTACICHHUS.

6. O6nynute npudop. Jlist 3TOro, MoJb3ysICh PYKOSITKOH KIOBETOIepIKa-
TeJIsl, YCTAHOBUTE KIOBETY C XOJIOCTBIM PAacTBOPOM Ha IYTH IIPOXOXJICHHUS
CBETOBOTO Jy4ya U HaxkmuTe knasuiry <100%T/0Abs> (puc. 8.22).
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Puc. 8.22. KnaBuma
ULl OOHYJIEeHUS IpHOopa

Ha skpane nosieutest Haamucs «Blanking» (puc. 8.23).

Puc. 8.23. Haanuce Ha 3kpaHe,
YKa3bIBaIoNIas Ha IPoLecc OOHyICHUS

IMocne oOHYJIEHHST Ha 3KpaHe JOJUKHO OTPaKaThCs HYJIEBOE 3HAYCHHE
ontryeckoit mrotHoctu (AbS) (puc. 8.24).

Puc. 8.24. Haanuce Ha 3kpane,
YKa3bIBaroNIas Ha 3aBepILICHIe
Tiporecca OOHyIeHHS

7. Ilonp3ysch PYKOSATKOH KIOBETOJEPHKATENsl, YCTAHOBHTE KIOBETY C
AQHAJIN3MPYEMBIM PacTBOpOM (IPOOOH) Ha IIyTH HPOXOKICHUS CBETOBOIO
nyda. Ha skpane oToGpasutcst u3aMepeHHOe 3HaUeHHe ONTHYECKON IUIOTHO-

cTu mpobsI (puc. 8.25).

Puc. 8.25. IIpumep ontuaeckoit
TUIOTHOCTH HPOOBI
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8. 13 HaiineHHBIX 3HAUYCHUH ONTHYECKON IIOTHOCTH HAaWIHUTE CONEepiKa-
HUE HUTPUTOB.

Hanpumep. HaiinenHoe 3nauenue 0,289 HEoOXOIUMO YMHOXHTH Ha
KaUOPOBOYHBIN KO3 GHUIIHEHT (KaK ero OMPeCIUTh, CM. IPUMEDP HIXKE):

0,289 - 7,594 = 2.2 mr/nm°,

rae 7,594 — kanuOpoBOYHBIH KO3 HUIHEHT;
2,2 — KOIMYECTBO MILTHTPAMMOB aMMHAKa i HOHOB aMMOHHs B 1 v’
Ecnu npu onpenenenun npoOsl mpruOOp Mmoka3pIBaeT 3HAYEHHE ONTHYE-
ckoii morHoctu 20.00 (puc. 8.26) nubo mnokazaHWe ero HecTaOWIBHO
(cuIBHO TIpBITaeT), HEOOXOAUMO pa30aBUTH BOJY IMEpEd OIPEACICHUEM,
uanpumep Ha /, (*/, gacTh npoGsl + Y/, 4acTh AHCTHITHPOBAHHOM BOJB).

WLE 488 .8on 1 - 1) B A

20. 00 Abs

[ Bode [ Factor [Standard |

Puc. 8.26. 3HaueHne ONTUYECKON IIOTHOCTH
Ha 9KpaHe npudopa

OpHako ciexyeT NOMHHUTB, YTO TIpH pa30aBICeHUN BOJBI, HAIIpUMeEp, Ha
Y, Mot MOJTyYUM B Pe3yJbTaTe KOHIICHTPAIIMI0 aMMHaKa M IOHOB aMMOHHS,
paBHYIO [, HACTOSIIEW KOHIEHTPAalUH B Ipo0e, MOITOMY MOTydeHHbIE
pe3yIbTaThl HEOOXOIUMO YBEIHMUYHUTH (B HAIIIEM CIIydae B 2 pa3a).

IocTpoenune rpagynpoBo4yHOro rpaguka U onpepesieHne Kaanudopo-
BOYHOro ko3(p¢uuuenta. KannOpoBoyHbIi rpaduk HEOOXOIUMO CTPOUTH
pa3 B ToJ WIIM e TPH 3aKyIKe HOBBIX PEaKTUBOB, paboTe Ha IPYroM CIIEK-
TpohoTOoMeTpe.

B MepHBIE KOJIOBI BMECTUMOCTHIO 50 cm® BHOCST 0; 0,1; 0,2; 0,5; 1,0;
1,5; 2,0; 3,0 cm® pabouero CTaHIAPTHOIO PAaCcTBOpPAa W JOBOISIT 00BEM [0
MeTkH O6e3ammuadHoi Bogoi. [lomydator pactBopsl ¢ coaepxkanuem 0; 0,1;
0,2; 0,5; 1,0; 1,5; 2,0; 3,0 mr NH,/nv°. Janee npoBoasT aHamu3 U GpoToOMET-
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PHUPYIOT, KaK MPH UCCIEeI0BaHUU MPOOBI BoAbl. [1o momydeHHBIM pe3yibTa-
TaM PACCUUTHIBAIOT KaTHOPOBOUHBINA KOA(DGUIIMEHT WIH CTPOST rPagyupo-
BOYHBIA TpadUK, OTKIAIbIBas MO OCH aOCIUCC MAacCOBBIC KOHIICHTPAIUU
aMMHaKa ¥ HOHOB aMMOHHS B MIJITUTPaMMaX Ha KYOMUYCCKUI JCIUMETp, a
0 OCH OPIUHAT COOTBETCTBYIOIIME 3HAUCHHUS ONTUYECKON IUIOTHOCTH.
I'paduk nomxeH UMeTh NMPSIMOJIMHEHHBINA XapaKTep.

Hpumep. [ns noctpoeHus rpaduka ¥ OMPEACICHUS KaTUOPOBOYHOTO
Kod(duIreHTa B MEPHBIE KOOI BMECTUMOCTRIO 50 cM° BHOCST 0;0,1;0,2;
0,5; 1,0; 1,5; 2,0; 3,0 oM pabodero CTaHOApTHOTO PAacTBOpa U JTOBOASAT
obbeM 10 metku (50 CM3) Oe3amMuavHOi Bomoi. IIpm STOM mONydaroT
pactBopsl ¢ comepxkanuem 0; 0,1; 0,2; 0,5; 1,0; 1,5; 2,0; 3,0 mr NH4/,I[M3.
IMocne onpeneneHus onTudeckoi miotHocTH (ADS) monydeHHbIE TaHHBIE
MOXXHO TpeoOpa3oBaTh B Tabmuiy. s ompenmeneHus KaarnOpPOBOYHOIO
KO3 (PHUIMEHTA U MOCTPOeHHS rpaduka TabIHIa MOXKET HMETh CIICAYIOIIUI
BHII.

Homep npo6st KOHH;HJEMM’ Orntuyeckasi II0THOCTh
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 (kammbp. x03¢.) 8,3/1,093=7,594

/Ina onpedenenus Kanudposounozo Kodgpuyuenma Heoodxo00umo:

— HallTh cyMMYy KOHIIeHTpaIuii Bcex npob (B mpumepe — 8,3);

— HallTH CyMMY ONTHYECKOM IIIOTHOCTH BeeX npob (B mpumepe — 1,093);

— pa3leNuTh CyMMY KOHLEHTpalHuid BCeX MPOO Ha CyMMY OINTHYECKOM
wIoTHOCTH Beex npoo (B mpumepe K = 8,3 /1,093 = 7,594).

Jna nocmpoenus zpadyuposounozo zpaguka neodxooumo: 1mo ocu
OpAMHAT Pa3MECTUTh J@HHBIE, IOJyYCHHbIC B pe3yJbTaTe OINPEIeICHUs
ONTHYECKO# IIOTHOCTH, @ MO0 OCH abCIMCC yKa3aTh KOHLEHTPALMH BCEX
npo0d aMMHaKka 1 MOHOB aMMOHHS B MIJUIMIpaMMax Ha KyOWuecKHui Jeru-
MeTp, KaK IT0Ka3aHo Ha puc. 8.27.
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0,379
0,400

0,350

(Abs)

0,300 000
0,250 0,214
st 0,012
0,200 0,035 0,134
0,150
0,100 0,068
0,050
0,000
oo o5 10 1,5 2,0 2,5 3,0 3,5

OMTINE CKag IIMOTHOCTE

Kontent pares Mr/

Puc. 8.27. I'pagynpoBo4HbIi rpauK 1Sl ONPEIEICHHUs
MacCOBOW KOHIIEHTPALMKY AMMHAKa 1 HOHOB aMMOHUS (CyMMapHO)

8.3.2. Ompenesienne MaccoBOil KOHIIEHTPAIIMA HUTPUTOB

Ilepen mepBBIM ompeneNeHHEM HEOOXOANMO MOCTPOHUTH I'PalynpOBOY-
HBIN TpaduK U ONPENSIUTh KATHOPOBOYHBINA KO (DUITHCHT.

JlaHHBIN METOJ MOAXOAMT AJI PO3PAYHOM BOJBIL.

Ecnu npu onpenenenun npoOs! MprOOp MOKa3bIBACT 3HAUCHUE ONTHYE-
ckoit wrotHOCcTH 20.00 MO0 TOKAa3aHWE ero HEeCTaOMIBHO (CHIBHO IPHITa-
€T), He0OX0ANMO pa30aBUTh BOJY MEPE OINPECIICHUEM.

CymHocThs MeToAa. MeTos1 OCHOBaH Ha CIOCOOHOCTH HUTPUTOB IHA30-
TUPOBaTh CyJb(aHUJIOBYIO KHUCIOTY M Ha OOpa3oBaHHUM KpacHO-
(HOJIETOBOTO KpacuTelsl JUa30COoeUHeHHsT C O-HapTUIaMUHOM. MHTEH-
CHUBHOCTH OKPacKH, MPONOPIIMOHATIbHAS COJIEP>KaHUIO HUTPUTOB, H3MEPSIET-
cs1 Ha (DOTOKOJIOPUMETPE MPHU JJIHHE BOJHBI 520 HM.

Hmxumii npenen obuapyxenus — 0,003 mr/am® murpuros. Ipu coxep-
)KaHHH B BOJE HUTPUTOB Goxee 0,3 mMr/am® mpoby ciexyer pasGaBisTh.
OTHOCHTENbHAS OMIHOKA onpeAeNeHus £5 %.

Mematoliee BIUSIHAE MYTHOCTH U I[BETHOCTH BOJBI YCTPAHSAIOT OCBET-
JICHUEM TPOOBI THIPOOKUCHIO AJTFOMHHHUSL.

Ilpuzomoenenue ocnoenozo cmanoapmnozo pacmeopa. 1,497 r
(1497 mr) asorucrokucioro Hatpust (NaNO,), B3BEIIEHHOTO ¢ MOTPENIHO-
cteio He Oonee 0,0005 T (0,5 Mr), pacTBOPSIIOT B MEPHOM KOJIOE BMECTUMO-
creio 1 av® (1 1) B HEOONBIIOM KOJMYECTBE TUCTHUIUIMPOBAHHON BOJBI U
noBoAT 3T0M Bogoit 1o Metku (1 am®). B 1 em® pactBopa comepxnres 1 Mr
HUTPHUTOB. PacTBOp KOHCepBHpYIOT HoGaBieHueM | cM® xiopodopma, xpa-
HAT B CKIISTHKE M3 TEMHOT'O CTEKJIa B TEUEHHE HECKOJBKHX MECSIEB, €CIIN
HET IOMYTHEHHS, XJIONBEB, 0CAIKA.
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JI1s HABECKM MCIIOJIB3YIOT TOYHBIE BECHI, HAPUMEDP TOPCHOHHBIE BECHI
BT-500 (puc. 8.28).

Puc. 8.28. Topcuonnsie Becst BT-500

Hpuzomosnenue pabouezo cmandapmnozo pacmeopa. 1 cM®> 0CHOBHO-
IO CT@HJIApTHOTO PacTBOpa MOMEMIAIOT B MEPHYIO KOJIOY BMECTUMOCTBHIO
1 Z[M31/I noBogAT 10 MeTku (1 ):[Ms) JUCTHIITUPOBAaHHOW Bomoi. B 1 oM’
sToro pactBopa cogepxurcs 0,001 mr HuTpHTOB. PacTBOp NpUMEHSIOT
CBEXKETPUIOTOBJICHHBIM.

Ilpuzomoenenue ykcycuoii kucaomut (12%-notit pacmeop). 25 oM rte-
ITHOW YKCYCHOM KHCIOTHI (puc. 8.29) pa30aBIsitoT IHCTHILIMPOBAHHOM
BOJI0# 710 200 cm® (puc. 8.30). i ymoOCTBa MOKHO MPUTOTOBHTH Y2 WU
Y4 mopuuu.

¥
REVUan menora nesanan
CHCOON
TOCT 4195

2112018

Puc. 8.29. Jlensnas
YKCYCHasl KHCIIOTa

Puc. 8.30. I'otoBbrii 12%-HbIit
PpacTBOp YKCYCHOI KHCIIOTBI
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Ilpuzomoenenue peaxmusa Ipucca. 10T cyxoro peaxrtuBa ['pucca
(puc. 8.31), B3BELICHHOIO ¢ MOTPEHIHOCTBIO He Gonee 0,1 T, pacTBOPSAIOT B
100 cm® 12%-H0ro pacTBOpa yKCYCHOM KHCIOTHI (puc. 8.32).

Puc. 8.31. Peaxtus I'pucca (cyxoit) Puc. 8.32. I'oToBslit peaktus I'pucca
(pacTBOpeHHBI B 12%-HOM pacTBOpe

YKCYCHOH KHCJIOTBI)

[posenenne anaau3za. K 50 oM’ HCCIIEyeMON WIIM OCBETIIEHHOW IpoO-
OBl (WUIM K MEHBLIEMY 00BEMY, colepiKalemMy He 60J136e 0,3 mr HHUTPHTOB,
pa30aBICHHOMY TUCTUUTUPOBAHHON Bomod 10 50 cM’) mpubOaBiasioT 2 cM
pactBopa peaktuBa 'pucca, mepemenmmBaroT (puc. 8.33). Uepes 40 muH e
pa3 nepememuBaorT (puc. 8.34) u (HOTOMETPUPYIOT MPHU JJIMHE BOJHBI
520 HM 1O OTHOIIEHHIO K PACTBOPY CPaBHEHMS — IUCTHIUIMPOBAHHOM BOJE,
B KOTOPYIO ToKe J00aBieH peaktus ['pucca (puc. 8.35).

Puc. 8.33. IIpoOs1 Boxs! cpasy Puc. 8.34. IIpoGbI Boas! CIyCTsI Puc. 8.35. PactBop
rocie noGasnenus 2 em® 40 muH nocnie 106aBnenus 2 cM® CpaBHEHUS (IUCTHII-

pacTBopa peaktuBa I pucca pacTBopa peaktuBa I pucca JIMpOBaHHas BOAA,
(HayanM U3MEHATH OKPACKY) B KOTOPYIO T00aBJICH

peaxtus ['pucca)
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Ecnu B mpo6e Bozibl coslepKUTCS HEOOIIBIIOE KOJIMYECTBO HUTPUTOB, TO
OKpaIrBaHue OyJeT CIa0dbIM.

MaccoByl0 KOHIEHTPAIMIO HUTPUTOB HAXOJAT IO TPaayHPOBOYHOMY
rpadKy WM TOJTy4eHHBIH Ha CIEKTPO(OTOMETPE PE3yJIbTAT YMHOXKAIOT Ha
KaTHOPOBOYHBIN KOA((HUIHCHT.

J1s1 3TOr0 HEOOXOIUMO:

® BKIIIOYHTH CIIEKTPO(OTOMETP, IPOBECTH €TI0 KATMOPOBKY;

® BEIOpATh HYKHBIH PEXKNM;

® YCTaHOBUTH HEOOXOANMYIO JUIMHY BOJIHBI (B HalleM ciydae 520 HM);

® TIEPETNTH KUIKOCTH U3 MEPHBIX CTAKAHOB B KIOBETHI;

® BCTAaBUThH KIOBETHI C XOJIOCTBHIM M U3MEPSIEMBIMH PaCTBOPaMH B KIOBE-
TOJIepP)KATEIIb;

® OOHYJIUTH IOKa3aHUE Ha KIOBETE C XOJIOCTHIM PaCTBOPOM;

® [IEPEABHHYTh HA KIOBETYy C NPOOOH 1A ONpPEAETIEeHUs ONTHYECKOH
IUIOTHOCTH BO/IbI;

® YMHOXHTH ONTHYECKYIO INIOTHOCTh Ha KaJTMOPOBOUHBIN KO3 duImeHT.

AJNTOpUTM oOmpeneNieHHs] COJiep)KaHUs HUTPUTOB B BOJE C MOMOIIBIO
CHEKTPO(POTOMETPA TAKOW K€, KaK M alTOPUTM OIPEIEIICHUS MacCOBOM
KOHLICHTPALMX aMMHaKa U HIOHOB aMMOHHSI.

Otinyme 3aKIII0YaeTCsl B 3HAYEHUH KaTHOPOBOYHOTO KO QHUITHEHTA.

Hanpumep. Haiinennoe 3Hauenue ontudeckoil miaotHocTtH (0,289) He-
00X0MMO YMHOXKUTh Ha KaJTHOPOBOYHBIH KO3 duIMeHT (KaKk ero ompee-
JIMTh, CM. IPUMEP HUXKE).

IHocTpoeHue rpagyupoBo4HOro rpaguka u onpeaejeHue Kaaudpo-
BOYHOT0 Kod(puuuenta. KamnOpoBoUHEIH rpaduk HEOOXOIUMO CTPOUTH
pa3 B TOJl WM )K€ NPY 3aKyITKe HOBBIX PEAKTHUBOB, paboTe Ha JPyroM CIEK-
TpooToMeTpe.

B mepHBIe K070BI BMecTUMOCTBIO 50 cm® BHOCAT 0; 0,1; 0,2; 0,5; 1,0;
2,0;5,0; 10,0; 15,0 oM’ pabodero CTaHaapTHOTO PacTBOpPAa U JTOBOJST 00beM
JI0 METKH TUCTHILIIMPOBAaHHOM BOJOM. IloryuaroT pacTBOpHI ¢ COEepKaHuEM
0; 0,002; 0,004; 0,01; 0,02; 0,04; 0,10; 0,20; 0,30 Mr/om® HUTpUTOB. [lanee
MIPOBOJSAT aHANU3 U POTOMETPUPYIOT, KaK HPH MCCIIETOBAHUH TIPOObI BOJIBI.
[To momydeHHBIM pe3ybTaTaM pacCUUTHIBAIOT KATHOPOBOUHBINA KOA(PQHIIH-
€HT WM CTPOST TPaJyHUpOBOYHbBIN rpaduK, OTKIAJbIBAasi MO0 OCH abCIHCC
MaccoBble KOHLIEHTPAI[MM HUTPUTOB B MIJUIMTpaMMax Ha KyOWYecKHiH Je-
LUMETP, a M0 OCH OpJIMHAT COOTBETCTBYIOIINE UM 3HAUCHHUS ONTHYECKOU
IUIOTHOCTH. ['paduik goImKeH OBITH MPSIMOIHMHEHHBIM.

Mpumep. i nocrpoenus rpaduka U onpeeseHus] KatuOpOBOUYHOIO
KOX(pUIHIEHTa B MEPHBIC KOJOBI BMECTUMOCTBIO 50 cm® BHOCAT 0,2; 0,5;
1,0; 5,0; 10,0; 15,0 oM’ paboyero CTaHAapTHOTO PacTBOPA U JOBOISAT 00BEM
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n0 metkn (50 cm®) mucTHIIHpOBaHHOM Boxoit. IlpH STOM TOJTy4aloT pac-
TBOpHI ¢ conepxkanuem 0,004; 0,01; 0,02; 0,10; 0,20; 0,30 Mr/aM” HUTPHUTOB.
IMocne ompeneneHus onTuueckoi rioTHocTu (ADS) momydyeHHbIe TaHHBIC
MOXHO TIpeoOpa3zoBate B Tabnmiy. Jns ompenmeneHus KaarmOpOBOYHOTO
Ko3((punKeHTa U TOCTPOEHUs rpaduka TabIHIa MOKET UMETh CIIeTyIOIINH
BUII.

Howmep mpoGs1 Konmenrpanust, Mr/i OnruyecKas 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 (kamu6p. ko5d.) 0,634/ 0i4;5— 1,3489

Jlna onpedenenusn kanuopoeouHozo KoIppuuyuenma Heodvx00uUMo'

— HalTH CyMMYy KOHIIEHTpaIuii Bcex npob (B mpumepe — 0,634);

— HallTH CyMMY ONTHYECKO# IIIOTHOCTH BeeX npob (B mpumepe — 0,47);

— pa3genuTh CyMMY KOHIIEHTpAIMi Bcex Mpo0 Ha CyMMYy ONTHYECKOMH
wiotHoCTH Beex mpod (B nmpumepe K = 0,634 / 0,47 = 1,3489).

K=1,35.

Jna nocmpoenus zpadyupogounozo zpaguxka neodxodumo: 10 OCU
OpAMHAT Pa3MECTUTh JAHHbBIC, TONyYEHHBIE B pe3yJbTaTe OINpeIeNeHUs
ONTHYECKON TUIOTHOCTH, @ MO0 OCH a0CIHCC yKa3aTh KOHIIEHTpPAlMU BCEX
1po0 HUTPHUTOB B MIUUIMTPaMMax Ha KyOM4eCKuil IeIuMeTp, Kak IMOKa3aHo
Ha puc. 8.36.

0,25 0,218

0,2

(ADbs)

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35

KonmenTparnrs M/ an®

MITIM e CRAd TITOTHOCTR

Puc. 8.36. I'pagynpoBoUHBIi rpaduK s ONpeIeeHIs
MAacCOBO# KOHIICHTPALU HUTPUTOB
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8.3.3. Onpenesenne MaccoBOii KOHIEHTPAIIMM HUTPATOB

[lepen mepBbIM ompenesieHHEM HEOOXOANMO MOCTPOUTH I'PalynpoOBOY-
HBII rpadK U ONpenenuTh KaIMOPOBOYHBINH KOA(dUITHEHT.

JlaHHBIM MeTO MOIXOAUT AT IPO3PAUYHON BOABI.

Ecnu npu onpenenenun npoOsl mpruOOp Mmoka3pIBaeT 3HAYEHHE ONTHYE-
ckoit mnotHocty 20.00 mbo nmokazaHue ero HeCTaOMIBHO (CHIBHO TpbITa-
€T), He0OXOIMMO pa30aBHUTh BOLY TIEpe OTPEACTICHIEM.

Ilpuzomoenenue 0cHOBHO20 CINAHOAPMHOZ0 PACHEOPA A30MHOKUCIO0-
20 kanus. 0,7218 r (721,8 mr) azotaokucnoro kamus (KNO3) pactBopsitot B
TUCTHUTUPOBAHHON BOZE, NOOABISIOT | o’ (1 M) xOpOhOpMa U TOBOIAT
00BeM 10 1 av° 1 n).

B1cm® pactBopa coaepxurcs 0,1 Mr HUTpaTHOTO a30Ta.

JIyisl HaBECKH MCIIOJB3YIOT TOYHBIE BECHI, HAIPUMEP TOPCHOHHBIE BECHI
BT-500.

Ilpuzomosenenue pabouezo cmanoapmmuo20 pacmeopa a30MHOKUCI020
kanus. 10 cM® OCHOBHOTO pacTBOpa pa3baB/IsIOT B MEPHOI KOIGE IHCTHII-
JTUpoBaHHOM Bomoit mo 100 em®, IIpuMeHSIOT CBEXEIPUTOTOBICHHBIN pac-
TBOp. B 1 e 9TOTO pactBopa coaepxkutcs 0,01 Mr HUTpaTHOTO a30Ta.

Ilpuzomoenenue 0,5%-n020 pacmeopa canuyuio60KUCI020 HAMPUSL.
0,5 r canmumuoBokucoro Hatpus (puc. 8.37) pactsopsior B 100 cv® mc-
THJUTUPOBaHHOH Boabl (puc. 8.38). I[IpUMEHSIOT CBEKENPUTOTOBJICHHBIH
pacTBop.

i Nate
oxeaHos

Puc. 8.37. Peaktus Puc. 8.38. I'oToBsIit pacTBOp
(HATpHi CaNTNIUIOBOKHCIIBIIN) 0,5%-HOro CaMINIOBOKICIIOrO HATPHS
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Ilpuzomoenenue 10 n. pacmeopa edxozo nampa. 400 r eqxoro Hatpa,
umu runpookucu Hatpus, (NaOH) (puc. 8.39) pacTBOpsIOT B IHCTUILIH-
POBaHHOI BOZE ¥ MOCIE OXMaXICHHs 0BomaT oObem o 1 am® (1)
(puc. 8.40). Jlnst mpoBeaeHHs OMbITa XBATHT /1o mopuuy, T. e. 40 r NaOH
pacTBOPSIIOT B TUCTHWUIMPOBAHHON BOJE M MOCHE OXJAXACHHS JOBOMST
oGbem 10 100 e,

/1

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

MpoBenenne anammsa. B oxny dapdoposyro amry nomermaror 10 cm®
(10 M) mccnenyemoii Boasl, B apyryio — 10 em® (10 MiI) auCTHIIHPOBAH-
HOW BOJBI (Yalla ¢ JAUCTHILIMPOBAHHOW BOJIOM OyJeT XOJIOCTBIM pacTBO-
pom).

Bo Bce wammm npubapisor 1 cm® pacTBOpa CATHIIMIOBOKHCIOrO HATPHS
W BBHINIAPHUBAIOT HA BOJSHOM OaHe nocyxa (puc. 8.41).

IMocne oxmaxkaeHUs! Cyxoil OCTaToOK B Kaxa0H damre (puc. 8.42) yBmax-
msor 1 em® KOHLIEHTPUPOBAHHON CEepHON KHUCIOTHI (pHc. §8.43), TmarensHO
pacTUpAIOT €ro CTEKIIIHHOM Manodkod M ocTaBnsatoT Ha 10 muH. Cyxoi
OCTaTOK JIOJDKEH TTOJTHOCTHIO PACTBOPUTHCS B KUCIIOTE (B 4Yalle ¢ AUCTHII-
JMPOBAaHHOW BOJOW IOCJE BBHINAPUBAHUS OCANOK HAONOAAeTCsd HE3HAYU-
TETHHBIN).

3arem B yamu godasisaor 5—-10 oM’ JTUCTHTMPOBAHHON BOBI U TIEpe-
HOCST B MEpHYIO KoJ0y BMecTUMOCTbIO 50 cM®. MOXHO HCITOTB30BATH
MEpHBIN CTaKaH BMECTUMOCTHIO 50 em® (puc. 8.44).

Jlaee B K&l CTakaH MPUOABISIOT 1O 7 em® 10 H. pacTBopa €JKoro
HaTpa, JOBOIAT OOBEM IUCTWLIMPOBAHHOW BomoW g0 MeTku (50 CM3) "
MePEeMEIINBAIOT.
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Puc. 8.41. BemmapuBanue Ha BOJIsIHO# GaHe Puc. 8.42. ®apdoposas gamra
OCJIe BbITAPUBAHHUS
(1a oTO BUIEH CYXOi OCTATOK)

Puc. 8.43. CepHas kucnora Puc. 8.44. MepHsrif crakan
BMECTHMOCTBIO 50 cM®

Uepes 10 MuH nocie npudaBiieHHs €KOTO HAaTpa pacTBOp ewje pa3 ne-
pemewusaiom M TPOBOAST CPAaBHEHUE MHTEHCHBHOCTU OKPACKU UCCIENye-
Mo# IpoOBI POTOMETPUIECKUM METOJIOM, U3MEPSsIsi ONTHYECKYIO IJIOTHOCTh
pactBopa (puc. 8.45).

Puc. 8.45. OxpanmBanue mpoobl
cycrs 10 MuH nocie 1o6aBiIeHns
7 eM® 10 H. pacTBOpa €IKOTO HaTpa

(pH GOJIBIIIOM KOJIYECTBE
HUTPATOB B BOZIE)
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JJis 3TOr0 HE0OXOAUMO:

® BKITIOYHTH CIIEKTPO(OTOMETP, IPOBECTH €T0 KaTHOPOBKY;

® BEIOpATh HY>KHBIH PEXKNM;

® YCTAaHOBUTH HEOOXOANMYIO UITHHY BOJHHI (B HamreM cirydae 400 HM);

® TIEPEJIUTH KUJKOCTH U3 MEPHBIX CTAKAHOB B KIOBETHI;

® BCTABUThH KIOBETHI C XOJOCTBHIM M U3MEPSIEMBIMH PAacTBOPaMH B KIOBE-
TOJIepIKaTEIIb;

® OOHYJUTH MIOKa3aHNE Ha KIOBETE C XOJIOCTHIM PacTBOPOM;

® [IepEBUHYTh HA KIOBETY C NMpoOOH JUId OIpEAENeHUsl ONTHYECKOH
IUTIOTHOCTH BOJIBI;

® YMHOXHTh ONTHYECKYIO INIOTHOCTh Ha KaJMOPOBOUHBIH KOd(QUIIMEHT.

AJNTOpUTM ONpeneNeHUs COACPKaHUSI HUTPATOB B BOJE C ITOMOIIBIO
CHEeKTPOOTOMETpa TAaKOW K€, KaK M alrOPUTM OIPEJeNIeHNus] MacCcOBOM
KOHILICHTPALMA aMMHaKa 1 HOHOB aMMOHHSI.

OTnuune 3akiIrodaeTcsl B 3HAUEHHUSIX onTHdeckoil miotHoctH (1,660) u
KaTnOpoBOYHOTO K03 uimeHTa.

Hanpumep. HaiinenHoe 3HaueHue ontudeckoil miotHoctH (1,666) HeoO-
XOIMMO YMHOXHTh Ha KaJMOPOBOYHBIN KO3 (UIMEHT (Kak €ro OnpeaeInTh,
cM. mpumep Huxke). Jlo6aBouHbIit ko duieHT paBeH 4,5 (OH MOCTOSHEH).

Jlo6aBo4HBIH KO3(GHUINEHT TO3BOISAET MPOBECTH MEPEBO] IT0 MOJIEKY-
JISIPHOI Macce HUTPATHOTO a30Ta B HUTPATHI.

1,666 - 6,957 - 4,5 = 52,15 mr/mm’,

rae 6,957 — kanuOpoBOYHBIH KOA(DPHUIIUEHT;

4.5 — no6aBouHBIN K03 HUIHECHT;

52,15 — KOJIMYEeCTBO MUJLTUTPAMMOB HATPATOB B 1 }IM3.

IMocTpoeHue rpagyupoBoYHOro rpaduka u omnpeaejieHue Kajauodpo-
BOYHOro kodgdunuenra. KanndbpoBounslii rpahuk He0OOXOIUMO CTPOUTH
pa3 B TOJ WIIX e TP 3aKyIKe HOBBIX PEaKTUBOB, pabOTe Ha PYTrOM CIICK-
TpohoTOMeTpE.

JJii TIpUTOTOBJICHUS CTaHIAPTHBIX PAacTBOPOB B CTaKaHBI BMECTHMO-
creio 10 em® otouparot 0,0; 0,5; 1,0; 2,0; 3,0; 4,0; 6,0 u 10 oM’ pabouero
CTaHJAPTHOTO PacTBOPa a30THOKUCIIOTO KAHS M JOBOJAT JUCTUILIHPOBAH-
HO# Bojo# 10 MeTkH (10 CM3). CopepxaHre HUTPAaTHOTO a30Ta B PacTBOpax
cooTtBeTcTBeHHO Oynet pano: 0,5; 1,0; 2,0; 3,0; 4,0; 6,0; 10,0 MI“/ILMS. 3a-
TeM PACTBOpPHI MepeHOCAT B (ap(opoBbie Harmd, HPHOABISIOT mo 1 cM®
pacTBOpa CaJHMIMIOBOKHCIOIO HATPUS W BHINAPUBAIOT Ha BOJSHON OaHe
nocyxa. Cyxoit ocratok 00pabaThIBaOT Tak e, KaK MPU aHaIN3e MPOOBI
uccrneayemoil Bombl. ONTHYECKYH IUIOTHOCTH OKPAIICHHBIX PacTBOPOB
HU3MEPSIIOT TaK XKe.
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Hpumep. [Jis moctpoenus rpaduka W ONPENCACHUS KaTUOPOBOYHOTO
ko3 dummenta 6sutn B3sTHL 0,0; 0,5; 2,0; 3,0; 6,0; 10,0 oM’ pabouero cran-
JIAPTHOTO PAcTBOPa a30THOKHUCIIOTO Kalus U 00pabOTaHBI (COACpIKaHUE HUT-
patHoro a3zorta B pactBopax O0yzet pasao: 0,0; 0,5; 2,0; 3,0; 6,0; 10,0 MF/,Z[MS).

IMocne onpenenenusi ontuueckoil miotHoctH (ADS) monyueHHbIE TaH-
HBIE MOKHO U1 ymoOcTBa mpeoOpa3oBaTh B TaOmuity. [lna onpedenenus
KanubpoeouHozo Kodg@uyuenma TabIUIA MOKET UMETh CIICIYIOLIHIA BUL.

Homep Pabouwmii Konnenrpa- Onruueckas
TpOOBI pactBop, cm® 1Usl, MI/aM IUIOTHOCTh
1 (xonocToit) 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.) 215/2865=75

/lna onpedenenusn Kkanuopoeounozo KoIgpuyuenma neodxooumo:

— HalTH CyMMY KOHIIEHTpaIuii Bcex mpob (B mpumepe — 21,5);

— HallTH CyMMY ONTHYECKOM MIIOTHOCTH BeeX pob (B mpumepe — 2,865);

— pa3zieNuTh CyMMY KOHLEHTpAalUii Bcex mpo0d Ha CyMMY ONTHYECKOW

wioTHOCTH Beex mpob (B mpumepe K = 21,5/ 2,865 = 7,5).

/Jna nocmpoenus zpadyuposounozo zpaguka neodxXooumo: 1Mo OCH
OpIVHAT Pa3MECTUTH [AHHEBIC, TONYYEHHBIE B PE3yJbTaTe OIMPEICICHUSI
ONTHYECKO#l IIOTHOCTH, @ MO OCH abCIMCC yKa3aTh KOHIEHTPALUH BCEX
po0 HUTPATOB B MIJUIUTPAMMax Ha KyOWYeCKH NEIMMETp, KaK MOKa3aHo
Ha puc. 8.46.

0

I 019 A
0,2 0 0,064 —

0 "

0 2 1 6 8 10 12

ONTIrde CKas IIOTHOCTH (Abs

Komment pawgrss Mr/am?

Puc. 8.46. I'pamynpoBoUHbIii rpaduK AJIsT ONPEICICHIS HUTPATOB
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8.4. Oco0eHHOCTH BBINOJTHEHHS AHAJNU32 TUHTPUMETPHYECKUM METO0M

TuTpuMeTpUUECKHA METOJ aHajlu3a OCHOBAaH Ha KOJUYECTBEHHOM
oIpeeJIeHu: 00beMa pacTBOpa OJHOTO MM JBYX BELIECTB, BCTYMAFOLIHX
MeXIy co0Oi B peakmuio, IpUIeM KOHIIEHTPAIs OTHOTO M3 HUX JOJDKHA
OBITH TOYHO U3BeCTHA. PacTBOpP, KOHIEHTPALMS BEIIECTBA B KOTOPOM TOYHO
W3BECTHA, HAa3bIBACTCSl TUTPAHTOM WJIM TUTPOBAHHBIM pacTBopoM. IIpu ana-
JIN3€ Yalle BCEro CTaHJapTHBIM PAacTBOP MOMEINAIOT B H3MEPUTENbHBIN
COCYIl U OCTOPOXHO, MaJbIMM HOpPLUSAMH, NO3UPYIOT €ro, MpUiIuBas K
UCCIeyeMOMY pacTBOpY MO TeX Iop, MOKa He OyAeT YCTaHOBIICHO
OKOHYaHUE peakUuu. JTa omepanus Ha3bIBacTCsl TUTPOBaHUEM. B MomeHT
OKOHYAHHS PEAKIHUU MPOHCXOTUT CTEXHOMETpPHYECKoe B3auMojeiicTBHe
TUTpPaHTa C AaHAJIU3UPYEMBIM BEIIECTBOM M  JOCTHIAeTCs TOYKa
SKBHBAJICHTHOCTH. B TOuke 3KBUBAJICHTHOCTH 3aTpauyeHHOE Ha TUTPOBAHUE
KOJIMYEeCTBO (MOJIb) THUTPaHTa TOYHO PABHO M XUMHYECKH SKBHUBAJICHTHO
KOJIMYECTBY (MOJIb) OMpEAeIsIeMOro KOMIIOHEHTa. TOUYKy 3KBUBaJICHTHOCTH
O0OBIYHO OIPENENAIOT, BBOAS B PACTBOP MOAXOMANIMHA WHIUKATOP U
Habiro1as 32 U3MEHEHHUEM OKPACKH.

Omnpenesnenue cofep:kaHUsi PACTBOPEHHOr0 KHMCJI0pOAa THUTPUMeET-
pudyeckuM MeroaoM. OIHUM M3 CTaHIAPTHBIX METOAOB ONpPENEICHUS KHU-
CI0pOJia, MONYYHMBIIHMX IIMPOKOE PACIPOCTPAHEHHE B THMAPOXUMHUYECKOU
MpaKTUKe, ABJIsAETCS HopoMeTpuueckuid meroa Bunkiepa. OH OCHOBaH Ha
B3aMMOJICHICTBUH THJIpaTa 3aKUCH MapraHIiia B MIEJIOYHOI Cpesie ¢ KHCIopo-
JIOM, PAacTBOPEHHBIM B BoJie. B XoJe peakuuu pacTBOPEHHBIH KHUCIOPOJ
CBA3BIBACTCSA M 00pa3yloTCs BOAHBIE OKHCIBI MapraHIia BBICIIEH BaJeHTHO-
ctu. B kucnoi cpeae mapraHen nepexoguT B ABYXBAJICHTHOE COEAMHEHUE,
OKHCIISII TPU 3TOM SKBHUBAJCHTHOE CBSI3aHHOMY KHCIOPOAY KOJHYECTBO
HOHOB Hona. BeiaenuBmuiics o1 OTTUTPOBBIBAIOT C MOMOIIBIO PAacTBOpa
THITOCYNIb(HTA U 1O KOJMYECTBY €ro, 3aTpa4eHHOMY Ha THTPOBaHHUE, BBI-
YUCIISIOT COZIEP KaHNUEe KUCIOpOa.

TouHoe onpeneneHue KOHUEHTPAUUU KUCI0pOia B BOAE BO3MOXKHO IIPU
coOoieHH 00s3aTEeNbHBIX MPaBWI 0TOOpa IMpod: HCCleNyeMylo BOAY
OepyTt mpu moMouu GaToMeTpa WIHM JPYTHX IPUCIIOCOOIEHHUH, Iperoxpa-
HSIOIIMX €e OT NepeMelInBaHms ¢ Bo3yxoM. Bona n3 6aTtomerpa nepeHo-
CUTCA B CIEIHMAaJIbHBIC KHCIOPOJHBIE CKISHKH C NMPHUTEPTHIMH MPOOKaMHu,
WIN TUKHOMETPHI, BMecTUMOCThIO 100—150 mi1. CKISIHKY HAIOJHSIOT Tak,
9TOOBI BEPXHHMH CJIOH BOJBI, CONPUKACABIIUICS C BO3IYXOM, BBUIMJICA.
He 3akppIBast CKIISTHKY, Cpa3y K€ BBOIAT B Hee 1 MJI pacTBOpa €IKOro HaTpa
¢ omucteim KanmeMm (NaOH + KJ) u 1 mi1 pacTBopa XJIOpMCTOrO Maprasiia
(MnCl,). Yka3aHHOE KOJMYECTBO PEaKTHBOB PACCUMTAHO Ha MpoOy o0be-
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MoMm 100-150 myr. IlumeTku ¢ peakTHBAMH TIOTPYXKAOT IO TIOJOBUHBI
CKISIHKM W 3aTeM [0 Mepe BBUIMBAHMS PEAKTUBOB IOJHUMAIOT BBEPX.
JAnst KaXkIoro M3 yKa3aHHBIX PacTBOPOB HEOOXOJMMO HMETh OTAEIbHBIC
NUNeTKH. B 3uMHee BpeMst (PMKCAIUI0 KHCIOpOoJia MOKHO MPOBOJHUTE Cpa3y
e TIoclie epeHoca Npod B HOMEIIEHHUE.

[Tocne nobGaBieHMs IIENOYH M XJIOPUCTOTO MapraHiia CKIISTHKY 3aKpbI-
BAIOT, CJIE/IS 33 TeM, YTOOBI 110J1 IPOOKOH HE 0CTaJIOCh ITy3bIPHKOB BO3YyXa.
CozmepxuMoOe CKIITHKHM TIIATENBHO HepeMemuBaroT. [locne ¢ukcannu Ku-
ciopoja npoba JODKHA HEKOTOPOE BPEMs IIOCTOSITh, C TeM 4TOOBI 00pa3o-
BAaBIIMICSA OCAJOK IOJHOCTBIO OIyCTHJICS Ha IHO. Kak TOJBKO >KHIKOCTH
HaJl 0CaJKOM CTaHET MPO3PaYHOM, CKIITHKY OTKPBIBAIOT U IUIETKOH BBOIAT
2 mn ceproil kucioTel (1:1), minm KOHIEHTPHPOBaHHOW opTodochopHOit
KUCJIOTBL, MJIM COJITHOW KHUCJIOTHL J[enmaloT 3TO OCTOPOKHO, YTOOBI 0CalOK
He nmojHsIcs BBepX. CKISHKY 3aKpbIBAIOT MPOOKOHM, U COAEPKUMOE BHOBb
NepeMeIInBaoT.

Korzma ocajok MOJHOCTBIO PacTBOPHUTCS, M3 CKISIHKM MHUIIETKOH OepyT
50 wiu 100 Mt ucciienyeMoil BOJIBI M TIEPEHOCAT €€ B KOHHUYECKYIO KOJIOy
BMecTMOCThI0 200-250 M. TurpoBanue Beayt 0,01 H. wau 0,02 H. pac-
TBOpOM Tunocynspura. ComepKkiuMoe KOJIObl BO BpeMsl TUTPOBaHHS HEOO-
XoIuMo repemMernnBaTh. [locie TOro Kak LBET pacTBopa CTaHEeT ciabo-
XKENTHIM, NPUOABISIOT 1 MJI CBEXENPUTOTOBJIEHHOIO PAacTBOpa KpaxMala.
OkpacHBLIYIOCS B CHHUIT IIBET IPOOY JAOTUTPOBBIBAIOT C 0COOOH OCTOPOIK-
HOCTBIO JI0 MOJHOTO obeciBeunBanus. Eciu kuciopoaa B BOJE Malo U LBET
KUAKOCTH IIOCJIE PACTBOPEHMS OCaJKa KHCIOTOH OKaszaics OlieqHo-
KEJITHIM, a He OypbIM, Kpaxmai J00aBIISIOT C CAaMOT0 Hayajla TUTPOBAHMSI.
ITpu 3TOM YYHTBHIBAIOT BCE KOJIMYECTBO THUHOCYNb(GUTA, MOLIEIIIEr0 Ha
TUTPOBAHHE.

ConepkaHue KUCJIOpOJIa B Bojae (MI/J) OMPEICNSAIOT MO CICAYHOIICH

bopmye:

II1-K-0,08-1000
O-o !

Ozz

rae [1 — KoJan4ecTBo runocyibhura, NOLIEANIer0 Ha TUTPOBAHHUE, MIT;

0,08 — mepecuerHblii k03D DUIKMEHT ST BBIPAXKEHHS PE3YJIbTATOB B
MUIIATpaMMax (aTOMHBIM Bec Kuciopoga — 16, Tpamm-
skBuBaneHT — &, mia 0,01 H. pactopa 1 MI COOTBETCTBYET
0,08 mr kucnopona);

K — nonpaska Ha HOpMaIBEHOCTH THIOCYJIb(UTA;

O — 00BeM BOJIBI, MJT;

0 — 00BbeM NPHOABICHHBIX PEAKTHBOB, MII.
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Ecmu i TUTpOBaHUS HCHOJB3YIOT HE BeCh 00BEM CKISIHKH, a OepyT
50 M1 BOJIBI, TO BBIYMCIICHHE BEYT IO YIPOILIEHHOH (opmyote:

0,=1,6 11K

[Ipu ucnonp3oBanun MeTona BuHKIEpa BO3MOXXHO NOMHUMO HOAOMET-
PHUYECKOTO U KOJIOPUMETPHUYESCKOE OMpeNieNIeHUe Kuciopoa. Tak, mo 1mBery,
MOJyYCHHOMY TIOCJIE J00aBICHHsS B TpPOOy BOJBI PacCTBOpPA PEAKTUBOB
NaOH + KJ, MnCl, u H,SO4, MOKHO CYUTh O KOJIUYECTBE PACTBOPEHHOTO
kucjaopoaa. s 3TOro UCMONB3YIOT MOJTOTOBJICHHBIC CTaHIAPTHBIC pac-
TBOPHI U I[BETHBIC MIKAJBI, & TAKXKE KOJIOPUMETPUUCCKYIO KPUBYIO [UIS OTI-
penernenus Ha (OTOIICKTPOKOIOPUMETPE.

8.5. IMpubopsl AJ1s IKCIpecc-aHATN3A U MOJEeBBIX HCCTe10BaHUi

J1i1st OBICTPOrO U OTHOCHTEILHO TOYHOT'O U3MEPEHHUsI ITAPaMeTPOB BO/IbI,
0COOCHHO B TPOU3BOACTBEHHBIX W [MOJEBBIX YCIOBHUSX, HCIOJIB3YIOT
pa3UYHbBIC YKCIPECC-MPUOOPHI: HOHOMEPBI — JUIsi U3MEPEHUS CONePIKAHUS
HUTPUT-UOHOB, HUTPAT-UOHOB, HOHOB AaMMOHHS U Jp.); OKCHMETPBI
(puc. 8.47) — miist u3MepeHUsT KOHLEHTPALMK KUCIOpoaa B Bojie; pH-meTpbl
(puc. 8.48) — nnst uamepenus ypoHs pH B Boze.

[

L

Honomep — »53TO aHanu3aTop JKUJIKOCTH, B OCHOBE NIPHUHIMIA
(YHKIMOHUPOBAHUS KOTOPOTO JIC)KHUT HCIOJIh30BAHUEC 3aBUCHMOCTH B
SJIEKTPOJHONW  CHCTEME  DJIEKTPOJBIKYIIEH CHJIbl OT  aKTUBHOCTHU
OTIpE/ICIIIEMbIX HOHOB.

Yame Bcero ycTpOWCTBO B HHQPPOBOH ¢GopMe H TMOCPEACTBOM
aHAJIOTOBOTO TOKOBOT'O CHTHAJla CHOCOOHO TIPEACTaBUTH pE3YJNbTaT,

Puc. 8.47. Oxcumetp Puc. 8.48. pH-metp
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MU3MEpPCHHBI B PPM — eOMHHUIAX KOHICHTpauuw, u (WIH) Kak
norapumMudecKkyro 3aBUcUMOCTh pX. IIpu ucciaenoBaHusAX 3TUX BEIWYHMH
JUISL COOTBETCTBYIOLINX BUAOB MOHOB CIEAYET NMPHUMEHSATH OINPEICICHHBIE
SIIEKTPOIBI.

KoHCTpyKTHBHO B cOCTaB HOHOMEpa BKIIOYAIOT, Kak IpaBHIIO,
mpeobOpa3oBarens (TpaHCPOpPMATOpP, W3MEPHUTENbHAS IUlaTa W JIMIEBas
MaHeN b, OCHAILCHHAs KJIaBHAaTYpOoW M LU(POBBIM JTUCIUIEEM), LITATHB M
NIEKTPOJHYIO CUCTEMY (M3MEPHUTENBHBII U BCIIOMOTaTEIbHBIN 3JIEKTPOJIBI U
YCTPOMCTBO  TeMmeparypHOd  kommeHcanuu). [lpuHnun  aeicTBust
UCIIONB3YEMOr0 B HAy4YHO-WCCJIEJOBATEIbCKUX M J1abOpaTOpHBIX
YUPEXKICHUSIX YCTpOHCTBa 0a3upyercsi Ha MOTEHIIMOMETPUUECKOM METOJIEe
nccnenoBannii BeandanH pH n Eh B KoHTponImMpyeMbIX pacTBOpax.

CoBpeMeHHBI HOHOMEP MOXET OBITH CKOMMYTHPOBAH C KOMIIBIOTEPOM.

OxcuMmerp (ero Ha3bIBAIOT TAKXKE AHAIM3aTOPOM KHCIOpOJa) — 3TO
cHenuanbHBIA MPUOOp, MpeIHA3HAYaeMbIH, KaK MPaBHJIO, UL HCCIIEA0Ba-
HUSI KOHLICHTPAIMH paCTBOPEHHOTO B N3MEPSAEMBIX CPEIAaX KHCIOPOa.

[MpuHnmn aelcTBus ycTpoiicTBa 0a3MpyeTcsl Ha 3IICKTPOXMMUYECKOM
MeTo/e OmpeAeneHust KoHIeHTpauuii raszoB. IlocpeactBom auddysun
KHCJIOPOZ, TPOHUKAET B JaTYMK, HA ODIIEKTPOJAaX KOTOPOIO MOSBISIETCS
JNIEKTPUUECKUH  TOK,  ONpPENeNeHHBIM  00pa3oM  COOTHOCHUMBIH  C
aHanM3MpyeMoil KoHIeHTpanuei. C Harpy304HOro pe3ucTopa HarpsKeHUe
neperaeTcsi Ha aBTOMAaTM3UPOBaHHbBIM U(POBOM  mpeoOpa3oBarens,
oun(ppOBaHHbIH CUTHAT 0TOOpaXKaeTcsl Ha JTUCILIeE.

B okcumMeTrpe MoOXeT OBITH TakXkKe peaqn30BaH IapaMarHUTHBIA MeTOo[
mpo600TOOpa, Oa3UPYIOMIHIACA Ha CIOCOOHOCTH KHCIOPOa B ra3000pasHOM
COCTOSTHUM TIPUTATHBATBCA K MarHUTy (3d(exTHBeH NpH HCCleT0BaHMAX
cpen ¢ OONBIIMM KOJNMYECTBOM mNapa W (WIM) TBUIM M TPH BBICOKHX
TeMIepaTypax M JaBiieHnsx). Kpome Toro, okcumerp crocoOeH paboTath
[0 METO/Ay BOCCTAHOBHUTEJILHOIO IUIABJICHUS TPOOBI M IOCIEIYIOIIETO
aHaJIn3a MOJIYUYCHHBIX MMPOAYKTOB IUIABJICHUA MTOCPEIACTBOM I/IH(I)paKpaCHOFO
MOTJIOIICHHS.
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9. METObI UCCJIEAOBAHNSA KPOBU PbIb
9.1. O6mue Tpe6oOBaHNS K paGoTe ¢ KPOBBIO PBIO

Ot16op MaTepuana u paboTa ¢ HUM MPOBOJATCS B CIIEIOASKIE, OJHOpa-
30BBIX NepuaTtkax. CryCTKH KPOBHU M CHIBOPOTKY KPOBH Iepell yTHIn3anuen
B OOIIyI0 KaHAJIM3AIMOHHYIO CETh 00E3BPEKUBAIOT TOJBKO C IPUMEHEHHEM
Ie3nHOUIUPYIOIUX PAaCTBOPOB (B COOTBETCTBUHM C JCHCTBYIOIIMMHU HH-
CTPYKLIMSIMH N0 00e33apakUBaHUi0). HaKOHEYHMKH, MUKpPONPOOUPKH,
MIPOOUPKH, MHIIETKH U Jpyroe o00pyAoBaHME, HCIOIb3yeMoe pu pabdote ¢
KPOBBIO U CHIBOPOTKO# KpOBH, 00e33apaxxuBaroT B 6%-HOM pacTBope nepe-
KHCH BOJOPOJA € KCIO3HIMEH 3 4 B TepMOCTaTe WIM CYIIMIBHOM HIKady
mpu temmepatype 50 °C. [Tocie 3Toro npoMbBIBarOT MO/ IPOTOYHON BOIOH,
3aTeM 3-5 MHH B AUCTWUIMPOBAHHOH BOJIE M BEICYIIMBAIOT B TEPMOCTATE
win cymwibHoM mkady npu temmeparype 60—100 °C B Teuenue 15 muH.
OtpaboTaHHbIC HAKOHCYHHMKH, MHKPOIPOOUPKH, NPOOUPKY, IHIETKH MU
Jpyroe o00pyA0oBaHUE, UCTIONb3yEMOE IIPH PadOTE C KPOBBIO M CHIBOPOTKOM
KPOBH, CKJIAQIBIBAIOT B TEYCHUE paboyero JHS B EMKOCTH C Je3HHQHIHPY-
IOIIMM PacTBOPOM JIO0 MOJIHOTO BEPTHKAJIBHOTO MorpyxeHus. Pabouue mo-
BEPXHOCTH JIaOOPaTOPHBIX CTOJOB 00e33apakuBatoT 70%-HBIM CIHPTOM C
nocneayromuM ¢ramouposanueM. Jle3nHdekronHas o0paboTka npudOpoB
(meHTpU(YTH, MEKPOCKOIIBI, XOJOAWIBHAKA U 1p.) Tpoogutcs 70%-HeM
cnuproM. [ocne kaxoro KOHTakTa ¢ OMOJOTMUECKUM MAaTepUajoM TIa-
TENbHO MOIOT PYKH, & UCIIOJB30BaHHBIC OJHOPA30BBIC MEPYATKU YTHIN3U-
PYIOT.

KpoBp oTOuparoT B yTpeHHee Bpems, 10 KopmieHus. [Ipouecc otdopa
KPOBH JIOJDKEH OBITh MaKCHMMaJIbHO 0e300s1e3HeHHBIM U ObicTpeiM. OH He
noipkeH npesbiaTh 30 ¢. KpoBb 0TOMpAOT B YHCTHIC, CYXHE POOUPKH.

9.2. OTd0op npo6 KpoBHU

B3siTHe KpOBH U3 XBOCTOBOIl BeHbI. [Ipy B34THH KPOBU U3 XBOCTOBOI
BEHBI MECTO IyHKI[MM HAXOAMTCS B TOYKE, OOpPa30BaHHOW MPH YCIOBHOM
NepeceyeHry CpeAHell JIMHUM ¥ JIMHWW, WAYIIEH NepreHIUKYIsIpHO OT
aHAJIFHOTO OTBEPCTHUS y CErOJIETOK M OT 33JHETr0 Kpasi aHaIbHOTO IJIaBHUKA
y pBIO crapmiero Bo3pacra JuIs KaprnoBbIx M ¢opemu (puc. 9.1). V ocer-
POBBIX MECTO MyHKITUM HAXOJUTCS Ha OPIOIIHOW CTOPOHE TI0 CpelHe JTu-
HUHM 110331 aHAJILHOTO OTBEPCTHsL. [IpH B3SITHH KPOBH OTJIOBICHHYIO PBIOY
cienyeT o0epHYTh CTEpHUIIbHOW candeTkol, MecTO MyHKIHHA 00paboTaTh
AHTHCETITHKOM. Pa3mep UIiIbl Mo0MpaloT B 3aBUCUMOCTH OT pa3Mepa phIObI.
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Puc. 9.1. Cxema myHKIMHU y paayxHoit hopenn

ITocne TOoro Kak IPOKOJIOTA KOXKA M UIJIA BOIUIA B MBIIIIIEL, CISIYET HO-
TSHYTHh HOPILIEHb HINPHIA AJIS CO3JaHUS Pa3peKECHHWsS B HEM. YIEpiKUBas
ImpuIn TakuM obpaszom (puc. 9.2), HE0OOXOAMMO MENJICHHO MpPOJIBUTATH
WDy TI0 HANpaBJICHUIO K ITO3BOHOYHMKY pBIOBL [Ipu momagaHuu WIJIEL B
BEHY B KaHIOJIC IINPUIA MOSBUTCS KpoBb. Ilociie MyHKIMU BEHBI CleayeT
B34Th HEOOXOANMOE KOJMUECTBO KPOBH, 3aTEM HIJIy M3BJIEUb, MECTO ITyHK-
K 00paboTaTh aHTUCENTUKOM, PbIOY OTITYCTHTH.

Puc. 9.2. 3a60p KpoBH U3 XBOCTOBOI BEHBI y CTEPIISIIN (CIIeBa)
1 pajiyxHOit openu (crpasa)

3a6op KpPOBH M3 XBOCTOBOil KyJabTH. IIpy B3SITHH KPOBH W3 KYJIBTH
XBOCTa CPE3al0T CIMHHON M aHAIBHBII IIABHUKH, YAASIOT YEIIyIO, CIIU3b,
HPOTHUPAIOT KOXKY CIIUPTOM, 3aTEM OTCEKAI0T XBOCTOBOH CTeGEsb M0 MEAH-
AIBHOMW JIMHUY 0331 aHAJIBHOTO TUIABHUKA U COOUPAIOT KPOBb B CTEPHUIIb-
Hy!0 ocyay (puc. 9.3).
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Puc. 9.3. 3a60p KpoBHU U3 XBOCTOBOH KYJIBTH

B3situe kpoBu u3 cepaua. Ilpu B3sSTHH KpOBU U3 CEpILa MECTO yKOja
HaxXOIWTCSI B CEpeAMHE OTPE3Ka, COCHUHSIOIIEI0 OCHOBAaHHME TPYIHBIX
IUIABHUKOB, Yy ()Openy M UYyTh BBIIIE 3TOH TOYKH Y KapHOBBIX PHIO
(puc. 9.4). Uriry BBOIAT B MECTO yKOJa IOJ yrioM 45° OTHOCHTEIHHO
(bpoHTaNBHOM I0CcKOCTH (pHC. 9.5).

Puc. 9.4. MecTo IyHKIMH TIPH B3SITHA KPOBH U3 cep/ra y hopemn
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Puc. 9.5. B3srue kpoBu u3 cepaua y popenu

B3siTue KpoBM M3 kKaGepHBIX BeH. [Ipu B3ITHU KPOBH U3 kKaOCPHBIX
BEH YJaJIIOT )KaOepHYIO KPBIIIKY ¥ BBOJST HHBEKLIUOHHYIO Uy B BEHY Y
OCHOBaHHMS OJTHOU 3 3kabepHbIX AyT (puc. 9.6).

Puc. 9.6. B3stue kpoBu n3 xabepHOii BEHbI

Jlyist OHOXMMHUYECKOTO HCCIIEIOBAHUS UCIIOJIB3YETCsI CBIBOPOTKA KPOBH.
Jlyist monyveHust CHIBOPOTKM KPOBb M3 HIMPHUIA TOCIie 3a00pa ee nepeinBa-
0T B 1poOupky. [Ipu 3TOM HEOOXOJMMO KPOBb M3 IINPHIA HEPEIUBATH
MEJUICHHO IO CTeHKE IMPOOUPKH AJIsS MPEAOTBPAILCHHUS TeMOJH3a, T. €. pas-
pymenus spurporutoB (puc. 9.7). Ilocne nomemreHuss KpoBU B MPOOUPKY
ee MapKHpPYIOT.
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il

JIyist osy4deHust CHIBOPOTKH KPOBb HEOOXOAMMO MOJBEPTHYTh LIEHTPH-
¢dyruposanuto. Ilocne NEeHTPUPYTUPOBAHUS CHIBOPOTKA OKA3BIBACTCS CBEP-
Xy, dpUTpoIUTapHas Macca — cHu3y (puc. 9.8). Ilpobupky u3 neatpudyru
cllenyeT BHIHUMATh KpaifHe OCTOPOXKHO BO M30€XaHUE B3MYUHMBAHHS 3PHUT-
porrapHoi Macchl (puc. 9.9). ChIBOPOTKY OTKAauMBAaIOT W3 TNPOOUPKH
LINPULIEM C WTJION WIM ¢ ToMolIbio no3atopa (puc. 9.10). 3axBat sputpo-
IIUTOB TIPH 3TOM HEJIOIYCTHUM, TaK KaK MpH OMOXMMHYECKOM HCCIIEJOBAaHUN
OyIyT MoJTy4eHbl UCKaXKEeHHbIe JaHHble (puc. 9.11).

Puc. 9.7. Tlomenienue KpoBu B IpoOHPKY

_ I

Puc. 9.8. Bux kpoBu noce NeHTpudgyrupoBaHus
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il T—T

Puc. 9.9. UzBneyenne npoOupku 13 HeHTpUGYrd

Puc. 9.10. OTkaunBaHNE CHIBOPOTKU KPOBH

Puc. 9.11. BHenHuit BUI CBIBOPOTKH, IPUTOJHON JUISL HCCIICTOBAHUS
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ITocne momydeHHs CHIBOPOTKY IIOJBEPTarOT HCCIEIOBAHUIO NPH HAIH-
ynn Onoxumudeckoil maboparopuu. [Ipn OTCYTCTBHH €€ CBHIBOPOTKY 3aMO-
PaKHMBAIOT, 3aT€M OTIIPABIIIOT B J1aOOpaTopHIo Il HcciieoBanus. Pa3mo-
paXHUBaHHE CBIBOPOTKH B IIPOIEcCe TPAaHCIIOPTHPOBKHU HEAOMYCTHMO.

9.3. l'opmonanbHbie ucciaenopannsa. MDA -ananns

ITonoBBIe cTEpOMIHBIC TOPMOHBI UTPAIOT BAXKHYIO POJIb HA BCEX CTATMAX
PENpOAYKTUBHOTO LUKJIA Yy pbIO. [Ipu 3TOM B MCCleOBaHHUAX PENpOayK-
TUBHOTO IIMKJIa OCETPOBBIX PBIO M3Yy4alOT B OCHOBHOM KOHLIEHTPAIHIO Clie-
JYIOIINX TOPMOHOB: JoTenHmsupytomuii ropmon (JII'), dommmkynoctumy-
mpytormit ropmoH (PCI'), xopronmdeckuii roragoTpornuH (XI'), mporecre-
POH, 3CTPaIHOI, TECTOCTEPOH, AeruapodnmuanapoctepoH (JIIAC), kopTuzomn.

KoHIeHTpamys MnojJoBEIX TOPMOHOB B CHIBOPOTKE KPOBH MOABEPKEHA
3HAUUTEIbHBIM KOJICOaHMSAM, NPH 3TOM Yy IPOM3BOAUTENECH OIMHAKOBOTO
BHUJIa, BO3pAcTa, 10Jia, FOHAIbl KOTOPHIX HAXOAATCS Ha OJMHAKOBOM CTaauu
3pENOCTH, Pa3nu4us B KOHIECHTPAIMM IOJIOBBIX TOPMOHOB MOTYT OBITH
CYIIECTBEHHBIMH.

TecrocTepoH, SIBISIICH OCHOBHBIM aHJPOTCHOM Y XPSIIEBBIX 'AHOUIOB
(B OTNIMYME OT KOCTUCTHIX PBHIO, Y KOTOPBHIX OCHOBHBIM MY)KCKUM TOJIOBBIM
TOPMOHOM sBIsieTcs 11-KeToTecToCTepoH), KpoMe CHHTe3a OelKa M YCKO-
peHus pocTa TKaHeil, MOBbIIAeT CTUMYIUpYIolue 3()(EeKTh FOHaJOTPOIIHU-
HOB ¥ BOBJICUEH B Pa3BUTHE OOLMTA BO BPEMs 3aKJIIOYHUTEIILHOTO CO3pEBa-
HUS (BITUSIET HA 3apOIBIILIEBHII My3bIPEK).

OCTpaano, CTUMYIUPYS. POCT U CO3pPEBAHHE MOJOBBIX JKeJie3 CaMOK H
ToJi/iepKaHue CocOOHOCTH MX K BOCHPOM3BOJICTBY, BMECTE C TECTOCTEPO-
HOM 4epe3 MeXaHN3M OOpaTHOH CBSI3M BIMSIET HA CEKPELMIO TOHAIOTPOIIH-
HOB. DTOT TJIaBHBIN 3CTPOTEH CTUMYJIUPYET CHHTE3 O€JIKOB BUTEIJIOTCHUHA
W 30Ha pajuaTa (Zona radiata) B remaTouuTax caMok pbI0. DCTpaanon ur-
paeT BaXXHYIO POJIb Ha CTAJMU NOCTBUTEIJIOIEHE3a B Pa3BUTHH OOLUTA M
3aBEpIIACT €ro CO3pEBaAHUE.

[IporecTepoH M €ro HECKOJBKO MPOU3BOTHBIX CEKPETUPYIOTCS (HOJUTH-
KYJISIPHBIM DTIHTEIHEM M, JCHCTBYsS Ha LUTOILIA3MAaTHYECKYI0 MeMOpaHy
00IIMTa, HOOYXKAAIT €ro MepedTH K CO3PEBaHHIO, II03TOMY MPEBBIIICHHUE
JIAHHOTO MTOKA3aTellsl Y CAaMOK SIBIISIETCS] 3aKOHOMEPHOCTBIO.

B HacTosmiee BpeMst ornpeiesieHue KOHIIGHTPAIMH TOPMOHOB B KPOBH PBIO
OCYIIECTBISIIOT NMPH TOMOIIKM HMMyHO(depMeHTHoro aHammza (MUDA), msa
BBITIOJIHEHUSI KOTOPOT'O HEOOXOIMMO COOMIOAATD CIIEYIOIIHe TPeOOBaHHMS:

— TeMIIepaTypa IIoMeIIeH s 10JDKHa cocTaBiaTh 18-25 °C;
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— JI03aTOPbI, HCHOJB3yeMbIe I OTMEPUBAHUS PACTBOPOB, HOJDKHEI
MIPOXOMTh PErYISIPHYIO MPOBEPKY HA TOYHOCTh U CXOJUMOCTH PE3yJbTa-
TOB MHUIIETHPOBAHNS;

— MPOMBIBAIOLIEE YCTPOMCTBO JUI TUIAHIIETOB JIOJDKHO PETYJISIPHO IPO-
BEPATbCS Ha OTCYTCTBHUE HEPAaBHOMEPHOTO 3allOJHEHUs JIYHOK OTMBIBOY-
HBIM PAacTBOPOM U (HIJIH) €r0 HEMOJHOE YAAJICHHUE;

— creKTpoOoTOMETP Hepe] U3MEPEHUEM ONTHYECKOI TIOTHOCTH 00s13a-
TENBHO JIOJDKEH HPOXOIHTH IPEIBAPUTENIBHBIA NPOrpeB, a TakXkKe ITOJDKHA
OCYIIECTBIIATHCS PEryJIIpHAs IOBEpKa €ro;

— IIPY MCIIOJIb30BAHUH TEPMOCTATa, IJIsl UCKIIOUCHHUS IOJCHIXaHUS JIy-
HOK BO BpeMs JJIMTEIbHOI HHKYOAIMH UX 3aKJICHBAIOT CIICIMAIbHON OyMa-
TOM JUTS 3aKJICHBAaHUS IUIAHIIETA, BXOSIICH B KOMIUICKT Ha00pa peareHToB;

— [OCyZa IUIsl TIPUTOTOBJICHHS pabovnX PacTBOPOB PEAreHTOB JOJDKHA
6LITI) TIIATCJIIBHO BBIMBITA,

— Iepe]] POBEACHUEM aHaNIM3a Bce KOMIIOHEHTHI Ha0opa, a Takxke Hc-
NoJb3yeMble pa30aBHTENM INPOTPEBAIOTCS [0 KOMHATHOW TeMIlepaTryphl
(18-25 °C).

O6mas cxema npoenenus: MDA -ananusa npencrasieHa Ha puc. 9.12.
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Puc. 9.12. Cxema nposenenns D A-anannsa

B nacrosiee BpemMsi OTCYTCTBYIOT CIIEIIMAIU3UPOBAHHBIE JUArHOCTHYE-
ckre HaOopwl st D A-aHanm3a KOHIEHTpAllMd TOPMOHOB B CHIBOPOTKE
kpoBH pei0. [ToaTOMY, KaK MpaBHIo, B PhIOOXO3SIICTBEHHBIX HCCIICIOBAHHU-
SIX MCTIONB3YIOT JTUATHOCTHYECKHE HAOOPBI, MpeTHa3HAYCHHbIE JIJISI paOOTHI
C CBIBOPOTKOI KpPOBHU Y€JIOBEKA.
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OmnpeneneHne JOTEHHU3UPYIOIIETO TOPMOHA OCHOBAHO HA HCIIOJIB30Ba-
HUM COHIBHY-BapHaHTa TBEpPAO(A3HOTO HUMMYHO(DEPMEHTHOIO aHaJM3a.
Ha BHyTpeHHEl MOBEpXHOCTH JIYHOK IUIAHIIETa UMMOOMIM30BaHbl MbIIIH-
Hble MOHOKJIOHaJbHBIE aHTUTena K Oera-uenu JII' wenmoBeka. B myHkax
IUIAHIIIETa TP AO00ABIEHUN HCCIIEAYEMOro 00pasiia IPOUCXOJUT CBS3bIBA-
nue JII', cogeprkamerocst B ucciieryeMoM o0paslie, ¢ aHTHTEJIaMH Ha TBEp-
1ot ¢aze. OOpa3oBaBLIMICS KOMIUIEKC BBISBISIFOT C IOMOIIbIO KOHBIOTATa
MBIIITMHBIX MOHOKJIOHANBHBIX aHTUTEN K anbda-nern JII/OCI/XT genose-
Ka ¢ TIepOKCcHAa30i xpeHa. B pesynpraTe 00paszyeTcs CBSA3aHHBIHN C IUIACTH-
KOM «COHIBHY», COAEPKAaIINH Nepokcuaasy. Bo Bpems mHKyOammu c pac-
TBOpOM cyoOctparta terpamermwiOensuanHa (TMB) mpoucxomur okpamuBa-
HHE pPacTBOPOB B JIyHKaX. VIHTEHCHBHOCTH OKPAacCKH IPSMO HPOIOPIHO-
HaJlbHAa KOHIICHTPAlMH JIOTEHHHU3UPYIONIETO TOPMOHA B HCCIETyEMOM
oOpasue. KoHueHTpanuio JOTEMHU3UPYIOIIEr0 TOPMOHA B HCCIEAYEMBIX
oOpasuax OnpeAessioT Mo KaJuOpOBOUYHOMY rpaduKy 3aBUCUMOCTU OITH-
YEeCKOW IUIOTHOCTH OT COAEPIKAHUS JIIOTEHHU3UPYIOIET0 TOPMOHA B KaJlnO-
POBOYHBIX MPOOax.

Omnpenenenne (HOUTMKYIOCTUMYIIUPYIOLIETO TOPMOHA OCHOBAaHO HA HC-
MIOJTb30BAaHNUHU  COHIBHY-BapHaHTa TBEPAO(PA3HOTO HMMYHO(DEPMEHTHOTO
aHanmu3a. Ha BHyTpeHHeH MOBEPXHOCTH JIYHOK IUIAHIIIETa MMMOOMITA30BaHbBI
MBIIIMHBIE MOHOKJIOHAIBHBIE aHTHTena K Oera-memn PCIT demoseka.
B nyHkax miiaHnieTa npy A00aBI€HHH HUCCIEyeMOro oopasia IpOUCXOIUT
caspiBanne OCI, comeprkamerocst B uccyieyeMoM o0pasiie, C aHTHTeIaM1
Ha TBepAod (aze. OOpa30BABIIMNICS KOMIUIEKC BBISIBISIOT C IOMOIIBIO
KOHBIOTaTa MBIIIMHBIX ~MOHOKJIOHAIBHBIX ~aHTHTEN K albda-Luenu
JIT/OCT/XT denoBeka ¢ mepokcuaa3oil xpeHa. B pesymsrare obpasyercs
CBSI3aHHBIN C IJIACTHKOM «CIH/ABUY», COJEPIKaIUK nepokcnaasy. Bo Bpems
HHKYOaIMu ¢ pacTBOPOM CyOCTpaTa TeTpaMeTHIOEH3UAMHA HPOUCXOIUT
OKpaIllMBaHUE PACTBOPOB B JIyHKaX. MIHTEHCUBHOCTh OKPACKU MPSIMO TPO-
MOPLMOHANIbHA KOHIEHTpaUuu (DOJUIMKYJIOCTUMYJIMPYIOIIEr0 T'OpMOHA B
nucciegyeMom obOpasie. KoHueHTpamuio  (oIHKyIOCTHMYIHPYIOIIETro
TOPMOHA B HCCIIElyeMbIX 00pa3iax OMpeAeysioT M0 KaTUuOpOBOYHOMY Tpa-
(UKy 3aBHCMMOCTH ONTHYECKOW IUIOTHOCTH OT COJepKaHHs (HOJUTMKYIO-
CTUMYJHPYIOIIETO TOPMOHA B KAIMOPOBOYHBIX ITpoOax.

OmpeneneHne XOpUOHMYECKOTO TOHAJAOTPONMHA OCHOBAHO Ha MCIOJb-
30BaHNM COHABHY-BAPHAHTA TBEPAO(PA3ZHOIO MMMYHO(DEPMEHTHOTO aHAIIH-
3a. Ha BHyTpeHHel MMOBEPXHOCTH JIYHOK IUIaHIIETa UMMOOMIN30BAHbI MbI-
IIUHBIE MOHOKJIOHAJBHBIE aHTUTENAa K [-CyObeIUMHHIIE XOPHOHUYECKOTO
TOHAJJOTPOITMHA YeJIOBeKa. B IJlyHKax IulaHmieTa mpu J00aBIEHUH HCCIe-
JyeMoro o0pasua HpOUCXOJHUT CBsi3biBaHKMe XI', colepikalierocs B UCcie-
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JyeMoM o0paslie, ¢ aHTHTEeNIaMH Ha TBepaoil (aze. OOpa3oBaBIIHAICT KOM-
IUIEKC BBISBIISIIOT C TIOMOINBIO KOHBIOraTa MBIIIMHBIX MOHOKJIOHAJIBHBIX
agruten Kk ambda-nenn JII'/OCI/XI yemoBeka ¢ MEPOKCHIA30 XpeHa.
B pesynbrate o0pasyeTcsi CBS3aHHBIH C IUIACTUKOM «COH/BHUY», COIEpIkKa-
i epoKkcuaaszy. Bo Bpemst HHKyOaIuu ¢ pacTBOpOM cyOcTpaTta TeTpaMe-
TWJIOGH3UIMHA TIPOUCXOJMT OKpAallMBaHWE PAacTBOPOB B JyHKax. WHTeH-
CHBHOCTh OKPAaCKH TIPSMO IPOMOPIIMOHATIBHA KOHICHTPAMH XOPHOHHUYE-
CKOTO TOHAJIOTPONMHA B UccieayeMoM obpasie. KoHueHTpauo XopuoHu-
YEeCKOT0 FOHAIOTPOIIMHA B UCCIIEAYEMBIX 00pa3Iax ONpeaessioT 110 Kalio-
POBOYHOMY TpauKy 3aBUCHMOCTH ONTHYECKOW TUNIOTHOCTH OT COJEPIKAHMs
XOPHOHHYECKOTO TOHAOTPOIIHA B KAIIMOPOBOYHBIX ITPOOax.

OmnpeneneHue MporecTepoHa OCHOBAHO Ha MCIIOJIB30BaHHH KOHKYPEHT-
HOTO UMMYHO(EPMEHTHOTO aHann3a. Ha BHyTpeHHEH MOBEPXHOCTH JIYHOK
IUIaHIICTa I/IMMO6I/IHI/ISOBaHLI MBIIIIMHBIE MOHOKJIOHAJIBHBIC AaHTUTCJIAa K
mporectepony. IlporecTepoH u3 oOpas3ma KOHKYpHpPYeT C KOHBIOTHPOBAH-
HBIM ITPOTrCCTEPOHOM 3a CBA3BIBAHNUEC C aHTUTCJIaMU Ha MMOBEPXHOCTHU JTYHKH.
B pesymerate oOpa3yercs CBA3aHHBIN C IDIACTUKOM «COHIBHI», COAEpKa-
i nepokcuaasy. Bo BpeMs HHKyOaIUu ¢ pacTBOPOM CyOCTpaTa TeTpame-
TWIOCH3UINHA MPOUCXOTUT OKpAlIMBaHWE PACTBOPOB B JyHKaX. VHTeH-
CHUBHOCTh OKPAacKd OOpaTHO MPONOPIHOHAJIbHA KOHIECHTPAIMU MpOTrecTe-
poOHa B ucciiexyeMoM obOpasiie. KoHIleHTpaluio mporecTepoHa B UCCIIeaye-
MBIX 00pa3iax OMpPEeCIAIOT M0 KATHOPOBOYHOMY TIpaduKy 3aBUCHMOCTH
ONTHUYECKOH IUIOTHOCTH OT COJIEPXKAHWS IPOTecTepOHa B KATHOPOBOYHBIX
mpobax.

OmnpeneneHne 3CTPaguoiIa OCHOBAaHO Ha HCIOJIh30BAHHH KOHKYPEHTHO-
ro UMMYHO(EPMEHTHOTO aHaim3a. Ha BHyTpeHHEW MOBEPXHOCTH IIyHOK
IUTaHIIeTa IMMOOWIIN30BaHbl KPOJIMYbH MOJHKIOHATBHBIC aHTUTEIa K ICT-
paanoy. DcTpaanon U3 odpas3na KOHKYpUPYET C KOHBIOTHPOBAHHEIM 3CT-
PaanoIIOM 3a CBSI3BIBAHHE C AaHTUTEIIAMH Ha MTOBEPXHOCTH JIYHKH. B pe3yib-
TaTe 00pa3yeTcs CBA3aHHBIN C TIACTHKOM «COHJABHYY», COJEPIKAILHU EPOK-
cunasy. Bo Bpems mHKyOanuu ¢ pacTBOpoM CyOCTpara TeTpaMeTHIOeH3HU-
JAWHA TPOUCXOAUT OKpallnBaHUEC pPACTBOPOB B JIYHKax. NHTEeHCHBHOCTD
OKpacku 0OpaTHO HPOIOPIMOHATFHA KOHIIEHTPALUK 3CTPaIUoNa B HUCCIe-
nyemoM oOpasiie. KOHIEHTpaIMio 3CTpajrosa B HCCIEAYyEeMbIX 00pasiax
ONPENEISIIOT 110 KaauOpOBOUHOMY TpaduKy 3aBHCHMOCTH ONTHYECKOU
IUTOTHOCTH OT COJIEp KaHHs 3CTPaaANoiIa B KAINOPOBOYHBIX ITPo0ax.

OmpenenieHne TECTOCTEPOHA OCHOBAHO Ha HCIOJIb30BAaHUM KOHKYPEHT-
HOTO MMMYHO(EPMEHTHOTO aHanu3a. Ha BHyTpeHHEl MOBEpXHOCTH JIyHOK
IUTAaHIIETa WMMOOWMIU30BAHBI MBIIIMHBIE MOHOKJIOHAJIBHBIC aHTHUTENA K
TecroctepoHy. TecTocTepoH m3 oOpasia KOHKYpHPYeT C KOHBIOTMPOBaH-
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HBIM TECTOCTEPOHOM 3a CBSI3bIBAHHE C AHTHTEJIAMH Ha TIOBEPXHOCTH JTYHKH.
B pesynbrare o0Opa3yercs CBS3aHHBIH C IUIACTHKOM «COHABHYY», COIEpIkKa-
mui nepokcuaasy. Bo Bpems unkyGannu ¢ pacTBOpoM cyOcTpara TeTpame-
TWJIOGH3UIMHA TIPOUCXOJMUT OKpaIlMBaHHWE PACTBOPOB B JIyHKaX. VHTeH-
CHUBHOCTb OKpPacKky 00paTHO MPONOPIMOHATbHA KOHIIEHTPALUH TECTOCTEPO-
Ha B HcclielyeMoM o0Opasie. KoHIeHTpanuio TecTocTepoHa B HCCIe yeMbIX
oOpasuax OnpeAessioT 1Mo KaauOpoBOYHOMY rpadMKy 3aBHCHMOCTH ONTH-
YECKOH INIOTHOCTH OT COZIEP KaHMSI TECTOCTEPOHA B KAJIMOPOBOYHBIX MPOOAX.

OmpeneneHue AETHAPOSNHAHAPOCTEPOHA-CYIb(aTa OCHOBAaHO HAa HC-
MIOJTb30BaHNH KOHKYPEHTHOTO MMMYHO()EPMEHTHOTO aHanu3a. Ha BHyTpeH-
HeW MOBEPXHOCTH JIyHOK IUIAHIIIETa MMMOOMIM30BaHbl KPOJIMYBH TTOJIHKIIO-
HanpHBIEe aHTUTENa K [IDAC. [eruaposnuanapocTepoH-cymbhaT u3 odpas-
I1a KOHKypupyeT C KoHbIorupoBaHHbIM JIDAC 3a CBS3bIBaHHE C aHTHUTENA-
MU Ha IOBEPXHOCTH JIYHKH. B pe3ynbrate 0OpasyeTcsi CBs3aHHBIN C ILIa-
CTHKOM «COHIIBUY», COZIEpKalluii mepokcuaazy. Bo Bpems mHKyOanuu c
pacTBOpoM cyOcTpaTa TeTpaMeTWIOCH3MAMHA IPOMCXOMUT OKpallUBaHUE
pacTBOPOB B JyHKax. IHTEHCMBHOCTh OKpacku 0OpaTHO MPOIOPLUOHANIBHA
KOHIICHTPAIUH JCTHIPONMHUAHAPOCTEPOHA-CYIb(ara B HCCICIyeMOM O00-
pasue. KoHueHTpauuo JeruIpo3niaHapocTepoHa-cyibdpara B Uccieaye-
MBIX 00pa3nax ONpeessIoT M0 KaJHMOpOBOYHOMY TpadKy 3aBHCHMOCTH
ONTHYECKOM IUIOTHOCTH OT COJCPXKAaHHMSA JETHIPO3MUAHAPOCTEPOHA-
cynb(ara B KaTHOPOBOYHEIX ITPOOax.

OmpeneneHne KOPTH30Jia OCHOBAHO Ha MCIIOJIB30BAHUN KOHKYPEHTHOTO
UMMYHO(EpPMEHTHOrO aHain3a. Ha BHyTpeHHEH IOBEPXHOCTH JIYHOK
IUTAHIIETa WMMOOMJIM30BaHbl MBIIIMHBIE MOHOKJIOHAJIBHBIE aHTHUTENa K
koptuzony. Koptuzon u3 oOpasua KOHKYpUPYET C KOHBIOIMPOBaHHBIM
KOPTH30JIOM 32 CBSI3bIBAHHME C aHTHTEJIAMH Ha IOBEPXHOCTH JyHKH. B pe-
3ylbTaTe 00pa3yeTcsi CBSI3aHHBIN C IUIACTHKOM «COHABHYY», COJEpIKaIlInil
nepokcuaszy. Bo Bpems mHKyOarmu ¢ pacTBOpoM cyOcTpara TeTpamMeTHII-
OeH3u/IMHA TPOUCXOANUT OKpAIIMBAHUE DPAaCTBOPOB B JyHKaX. VHTEeHCHB-
HOCTh OKpacku OOpaTHO MpOIOPIMOHANIbHA KOHILEHTPAIMM KOPTH30J1a B
ucciaenyeMom obpasie. KoHueHTpanuio KopTu3oa B HCCIIeAyeMbIX 00pas-
1ax ONPENeIISIOT M0 KAINOPOBOYHOMY IpadKy 3aBUCHMOCTH ONTHYECKOM
IUIOTHOCTH OT COJIEPKaHHsI KOPTHU30Jia B KATHOPOBOYHBIX MPOOAX.

9.4. buoxumMuvecKne uccae0BaAHUS
B yciioBHsSX MHTEHCUBHOTO MHIYCTPHAIBHOTO BBIPAIMBAHUS PHIO O1-
HUM U3 KpUTEPUEB COOMOACHNS (PHU3UOTIOTHIECKH 0O0CHOBAHHBIX TEXHOJIO-

%051 BbIpalllUBaAHUA ABJIACTCS OLICHKA (byHKIII/IOHaIH)HOFO COCTOSIHUS TPOU3-
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BOJUTENEH, a UMEHHO OOMEHa BemlecTB. BBICOKHME IIOTHOCTH IOCAJKH,
HampsKEHHbIE THAPOXUMHUYECKUE YCJIOBHA, AJIUTEIBHOE IOJOJAHUE B IIe-
PHOJ 3UIMOBKH, a TaKXX€ PHIOOBOIHBIE MAHHUITYIISIIUU B HEPECTOBBIIN IEPHOLT
U COIYTCTBYIOLIHE CTpecc-(pakTOpsl MOTYT OBITh OCHOBHBIMU NMPUYWHAMHU
HapyIIeHHH 0OMEeHa BEIIECTB B OPTaHU3ME MIPOM3BOTUTEIICH.

HanGonee 0ObEKTHBHBIM M JIOCTOBEPHBIM JUIsSl OLIEHKH COCTOSHHS 3]10-
POBBS JKMBOTO OpTaHM3Ma SBILIETCS OINpeJeICHUE J1a0OpaTOPHBIMH METO-
JaMi OMOXMMHYECKHX TIOKa3aTesieil KpOBH, XapaKTEpH3YIOIINX COCTOSHHE
Pa3HBIX BUJOB OOMEHA BEIIECTB B OPTaHU3ME.

Omnpenernenne Oenka B CBIBOPOTKE KPOBU PHIO MMEET BaKHOE 3HAUCHHE
JUISL BBISBJICHUS HApYMICHUH (U3HOJOTMYECKOTO COCTOSHUS, OCOOCHHO Y
MIPOM3BOUTENEH, TaK KaK 10 3TOMY ITOKA3aTENI0 BO3MOXKHO MOATBEPIHUTH
WJIN UCKJTIOYHUTH TUIIOIPOTEHHEMHIO, KOTOPasi MOKET HAOIIOAAThCS y CAaMOK
1 CaMIIOB ITOCTIE 3UMOBKH HM3-3a JUIUTEIBHOTO TOJIOIaHUS.

CnenyeT oOpaTuTh BHUMaHHE Ha TO, YTO ITOT MOKa3aTelb y CaMIOB-
MIPOM3BOJIUTENICH BBIIIE, YEM y CAMOK. DTO MOXXET OOBSCHSATHCS OoJiee UH-
TEHCHUBHOHM MBIIIEYHOM Harpy3KOd B IIPEJHEPECTOBBIM U HEPECTOBBIN Ie-
PHO/IBI, B PE3yJIbTATE YETO COICPIKAHUE OeTka MOXKET YBenuuuThes 1o 10 %.

Omnpenenenne KoHIEeHTpauuu amuHoTpaHchepaz (AcAT, AnAT) -
(hepMEHTOB, UrPaAIOIINX BAXHYIO POJIb B a30THCTOM 0OMEHE — HEOOX0IUMO
JUISL OLIGHKH OOMEHHBIX TPOLIECCOB B )KMBOM OpPTraHH3Me, a TaKXkKe JUIS Tec-
TUPOBaHUs PabOTHl NEYEHH, KOTOpas WIpaeT BaKHYIO pOJb B IIpoIecce
IIOJIOBOTO CO3PEBAaHUSI OCETPOBBIX. Kak M3BECTHO M3 METUIIMHCKUX CIIpa-
BOYHHMKOB, 3HaYECHUS! aKTHBHOCTH ()EPMEHTOB, IOJTYyYEHHbBIE pa3HbIMHU Me-
TOJAaMH, MOTYT CYIIECTBEHHO OTJIMYATHCA APYr OT JApyra, Jake €Clh OHU
BBIPa)KEHBI B OJIHUX M TEX K€ €AMHHUIAX aKTMBHOCTH. [Ipw »TOM ayst Kax-
JIOTO BHJa METOJIMK Pa3padOTaHbl OTAEIbHBIE HOPMBI, KOTOPBIX HUMEETCS
HECKOJIBKO JiecaTKOB. st peIO, a TeM Oosree I OCETPOBBIX, TAKOTO KOJIH-
YecTBa HOPM He cymiecTByeT. [loaTomy Ooibiioe 3HadeHue (Kak U B Meu-
IMHCKOW KIIMHWYECKOW IPAaKTHUKE) HMEET COOTHOUIEHHE AaKTUBHOCTH
AcAT / AnAT B ceiBopoTKe KpoBH (K03 durmeHT ne Putuca).

Baxnyio ponb B o0ecrieueHHH 3HEPreTHKH OpraHM3Ma UTPAOT LHUPKY-
JIMPYIOIIUE B KPOBU YTJICBOJbI. B otnnume ot BeICIIIHX BOJHBIX ITO3BOHOY-
HBIX, Y PbI0 KoJIeOaHus caxapa B KPOBH OUEHb BEJIMKH, YTO CBSI3aHO C HECO-
BEPHICHHBIM MCXaHHU3MOM PETYIIAINHA. Onpe;leneHHe KOHIICHTpAIllu TJII0-
KO3BI B KPOBH PHIO HEOOXOAMMO JUIS OLIEHKH YIJIEBOJHOTO OOMEHa, CHHTE-
THYECKOW U aHTUTOKCHUYSCKOM q)yHKHI/Iﬁ TICYCHHU, JJI BBIABJIICHUSA THUIIO- HJIN
TUNEPIIIMKeMUU. BBICOKUI ypOBEHb TIIIOKO3bI MOJKHO pacCMaTpHUBaTh Kak
HWHAWKATOp CTpecc-peaknuu puid. Bo3MokHO, 9TO TakuMm oOpa3om opra-
HHU3M PBIO pearupyer Ha pbIOOBOJHBIE MaHUIYJILNH, a TAaK)KE Ha MOABEM
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TeMIepaTypbl. B cTpeccoBBIX cuTyalusix y peId 1moja IefCTBHEM KOpTH30JIa
MIPOMCXOJUT aKTUBALMS TJIIOKO3bI, KOTOpas O0eCIeYrBacT YBEIWYCHHE
SHEPreTHIECKOro 0OMEeHa, YTO TIOMOTaeT OPTraHU3MY PHIOBI IPOTHBOCTOSTH
HanpspkeHuto (crpeccy). Takum 00pa3oM, KOHIEHTPALHUIO TIIIOKO3Bl B KPO-
BH PBIO MOJKHO paccMaTpUBaTh KaK MHIUKATOP CTpecca, OIHAKO, IPHHUMAs
BO BHUMaHHE, 4TO TIIIOKO3a KPOBHU HE SIBJISIETCS ISl PhIO )KECTKOM KOHCTaH-
TOM TOMeocCTa3a, 3TOT NOKa3aTeNb Hellb3s NPU3HATh YHUBEPCAJIbHBIM IPH
CTpecCUpOBaHHOCTH PhIOBI. KpoMme Toro, B meproj HepecTa B KPOBU IPOU3-
BOJIUTENICH OCETPOBBIX PHIO MPOUCXOIAT 3aKOHOMEPHBIE M3MEHEHHUS CO-
JIepKaHMs TIFOKO3BI U XOJIECTEPUHA B CBIBOPOTKE KPOBH, 00ECIIEUMBAIOIINE
HEOOXOIUMBIH YpOBEHh METa0OM3Ma M CBHICTENBCTBYIOIINE O BBICOKOU
a/lanTallMOHHOH MJIACTHYHOCTH 3THX PHIO.

Kanpumit KpoBH, Kak OAWH U3 MapKepOB OLIEHKHU 3PEJIOCTH MPOM3BOIH-
Tesieit pbi0, CBA3BIBACT TIIMKOJIUIIONPOTEUIBI, @ UMEHHO OEJIOK KEITOYHBIX
TpaHyJ 0OLUTa — BUTEIUIOTeHUH. [1o pe3ynpraTamM M3MEHEHHS KOHIICHTpA-
LM KaJIbIMS B KPOBHU ITPOM3BOAUTEIICH MOXKHO JIeNiaTh BBIBOJBI 00 MHTCH-
CHBHOCTH CHHTE3a BUTCJUIOTCHHHA Y CAMOK PBIO, TaK KaK CTEICHb 3PEIIOCTH
OOILIMTOB, KOHIICHTPAIIMSI BUTEJJIOTCHHHA ¥ KaJIbLIUSI HAXOAATCS B IOBOJIILHO
TECHOH B3aMMOCBSI3U MEKIY COOOIL.

Omnpenenenue KoHueHTpamu (Gocdopa B KpOBH BaKHO IS TOATBEP-
KJICHUS WM HCKITIOYeHUs runodocdaremun win runepdpochaTreMun, 9To
MOXKET IPOUCXOANUTH MPU HAPYIICHUH 0OMEHHBIX IPOIECCOB.

ITpu GMOXMMHYECKUX HMCCIIEOBAHUIX B MOJYYEHHOW ChIBOPOTKE KPOBU
OTIPENIENAIOT aKTHBHOCTH acmapraraMuHoTpaHcdepassl (AST), memounon
docharazer  (ALP), amanunammHoTpancthepasbsr (ALT), y-rmyramui-
tpancdepassl (GGT), xonecrepuna (Chol), makrarneruaporenasst (LDH),
tpurnunepuaoB (TG), xamsuus (Ca), obmero Genka (TP), docdopa (P),
MoueBoii kuciaoTsl (UA). Bee rccienoBanus MPOBOIMINCEH IPU TEMITEPATy-
pe 25 °C c ucnosp30BaHueM peakTHBOB (pupmbl «Cormay.

Buoxummueckue MCCIEIOBAaHUS MPOBOAATCS HA CBEXKEH CBHIBOPOTKE 0€3
CJIeJIOB TEMOJIN3a. AHTHUKOATYJISTHTHI HE HCIIOJB3YIOT.

AxtuBHOCTH omnpeneneHuss LDH-1 ocHoBaHA HA KHHETHYECKOM METOJIE,
pekomennoBanHOM Hemenkum obmiectBoM kiuandeckoi xumun (DGKC),
3aKIIIOYAIONIEMCS B U3MEPEHHUH CKOPOCTH M3MEHeHHs Kod(dduimenrta mo-
TJIONIEHHS, KOTOpas MPsAMO TporopioHansHa aktuBHOCTH LDH-1. B mc-
CIIEOBAHUSX HCIOJNB3YIOT peakTuBsl (upmer «Cormay» (Liquick Cor-
HBDH 30), Bxitouatomue peaktussl 1-HBDH u 2-HBDH, xotopsie octo-
POXHO CMENIMBAIOT JIJIsl IPUTOTOBJICHHST Pabouero peakTuBa B COOTHOIIIE-
uun 4:1. Ompenenenue akruBHoctn LDH-1 mpoBomsr mpu Temmeparype
25 °C u mpmuae BonHBI A =340 HM. B Xo&e wmcclienoBaHMA HCIONB3YIOT
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meron Sample Star. Jlns mcciemoBaHust OQHONH TPOOBI TMPUTOTABIMBAIOT
pabounii pactBop B 00beMe 1000 MKJI, KOTOPBIH MOJIOTPEBAETCS 0 TEMIIe-
partypsl onpejeneHus. 3aTeM J100aBIsUICsS UCCIEAYeMbId MaTepHran B 00be-
Me 20 mxi. Ilocne TmaTenbHOro HepeMEIIUBaHUS MO0 WCTEYEHUHM | MHUH
OTCYUTHIBAIOT KO3()(UIMEHT IOTJIONIEHHS OTHOCUTEIBHO BO3IyXa WU
JUCTHJUTUPOBAHHOM BOABI. VI3MepeHHs TOBTOPSIOT IIOCIE OYEPEIHBIX
1,2, 3 MUH ¥ HOACYMTHIBAIOT CpelHEee M3MEHEeHue Kod((uIMeHTa morio-
meHns 3a MHHYTY. IlomydeHHOe 3HAa4YCHHE YMHOXAIOT Ha BEIUYUHY
F = 8095.

AxtuBHOCTE GGT B CBHIBOPOTKE KPOBH ONPEACISAIOT HA OCHOBAHWHU KU-
HeTH4YecKol peakmun L-y-rmyrammn-3-kapOokcu-4-autpoanmwuaa. Cko-
pocTh 00pa3oBaHMs S5-aMHHO-2-HUTpOOEH30aTa, M3MepsieMas KOJIOPHUMET-
pHYECKH, TIPSIMO NPOTIOPIHOHATIbHA aKTUBHOCTH Y-TIIyTaMHUITpaHchepasbl.
B uccnenoBaHusx MCIONB3YIOT peakTuBsl hupmer «Cormay» (Liquick Cor-
GGT 30), Brmovaromue peaktuBsl 1-GGT u 2-GGT, KOTOpbIe OCTOPOIKHO
CMEIIMBAIOT ATl MPUTOTOBJICHHUS pabodero peakTuBa B COOTHOIIEHHH 4:1.
Omnpenenenne aktuBHocT GGT mpoBoasar npu temmnepatype 25 u 37 °C u
quinHe BosHBI A = 405 HM. B Xo/e ucciieoBaHuil UCTONB3YIOT METO Sam-
ple Star. Jlns ucciaenoBanus oQHON MpOOBI MPUTOTABIMBAIOT paboumii pac-
TBOp B 00beMe 1000 MKJI, KOTOPEIHA MOAOTPEBaeTC IO TEMIIEpaTyphl OIpe-
JeneHus. 3aTeM J00aBISIOT HCCIeAyeMblii Martepuan B oobeme 100 MK
IMocne TmatenbHOrO MEpEeMEIINBAHUS 110 MCTEUCHUH | MHH OTCUHTHIBAIOT
KO3()()MIMEHT TOTJIOIEHNSI OTHOCHTEIHHO BO3/yXa WM JUCTHILIMPOBAH-
HOW BOIBI. V3MepeHHs MOBTOPSIOT MOCHE OYepenHbIX 1, 2,3 MUH W moA-
CUMTBHIBAIOT CpEJHEee M3MEHEHHE KOA(QQUIMEHTA MOTJIOIEHUsI 3 MUHYTY.
[NonyyeHHOE 3HAYCHHE YMHOXAIOT Ha BenuunHy F = 1158.

AxtuBHOCTh ompezneneans LDH ocHoBana Ha KMHETHYECKOM MeTOJE,
pekoMeHIoBaHHOM HeMernkuM oOIIeCTBOM KIMHMYECKOW XUMUH, 3aKIIIo-
YalouIeMcsl B U3MEPEHHH CKOPOCTH HM3MEHEHHs K0d((HIMEeHTa IMOrJonIe-
HUS, KOTOpas MpsAMO IporopioHansHa akTuBHOCcTH LDH. B nccnenosa-
HUSIX HCTOJNIB3YIOT peakTtuBbl Gupmbl «Cormayy» (Liquick Cor-LDH 30),
BKirovaronre peaktussl 1-LDH u 2-LDH, koTopsie octopoxkHO cMemmBa-
0T JUIsl TIPUTOTOBJIEHUs paboyero peaktusa B cooTHomeHnu 4:1. Ompene-
nenue aktuBHocTd LDH mpoBozsit npu temnepatype 25 °C u AJIMHE BOJIHBI
A=340 M. B xoae wuccienoBaHuit HCmoib3yroT Meronx Sample Star.
Jst uccneoBaHKUs OJTHOM NMPOOBI MPUTOTABIMBAIOT pabo4nii pacTBOp B
o6wveme 1000 MKII, KOTOPBIH TOAOTPEBAETCS 10 TEMIEPATyPhI OIPEACICHNUS.
3areMm m00aBIAIOT HcchaexyeMblii MaTepuan B oobeme 20 Mxi. [locne Tmia-
TEJIBHOTO MEePEeMEIINBAaHNA 110 UCTEUYEeHNH | MUH OTCUHMTHIBAIOT KO3 dHuIu-
€HT TIOTJIOMICHUSI OTHOCHTENIFHO BO3JyXa WIN IUCTHIIMPOBAHHOW BOJBI.
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W3mepeHnst MOBTOPSIFOT TOCTE O4YEpPEenHbIX 1, 2, 3 MHH M IOACYUTHIBAIOT
cpenHee U3MEeHeHHEe Kod(dduIeHTa noriomeHus 3a MUHyTy. [lorydyenHoe
3HAUYEHHE YMHOXAIOT Ha BennunHy F = 8095.

OnTUMU3NpPOBaHHBI M MOJU(UIIMPOBAHHBIH METOJ ONpPENENICHUs aK-
tuBHOCTH AST OCHOBaH Ha pekoMeHAanusIx MexayHaponHou deaepanuu
knunuueckoil xumum (IFCC), 6e3 akTuBanuu OHPHIOKCATBPOCHATOM.
CkopocTh M3MEHEHHsI KOI(p(HUIMEHTA MOTJOMIEHHS MNPSMO IPOHOPLHUO-
HabHA akTUBHOCTH AST. B mccienoBaHMSIX HCHOIB3YIOT PEaKTHBHI (Up-
Mb1 «Cormay» (Liquick Cor-ASAT 60), Bxirouatomine peaktusbl 1-ASAT u
2-ASAT, KoTOpBIE OCTOPOXKHO CMEUIMBAIOT ISl MPUTOTOBIICHHS pabodero
peaktuBa B cootHommeHuu 4:1. Ompenenenne aktuBHOCTH AST mpoBomsT
npu temneparype 25 u 37 °C u amune BonHH A = 340 HM. B x01¢e mccnemo-
BaHUil ucnoie3yrT Meton Sample Star. J{ns uccnenoBaHust 0JHOHW MPOOBI
NIPUTOTABIMBAIOT pabounii pacTBop B o0bemMe 1000 MKJI, KOTOPBIH MOAOT-
peBaeTcs 10 TeMIlepaTypbl oInpeseeHus. 3aTeM 100aBIsSI0T UCCIIeoyEeMbIi
Matepuan B obobeme 100 mxin. Ilocne THaTenhbHOrO NepeMENIMBaHUSA IO
UCTEYEeHHH | MUH OTCUUTHIBAIOT KOI(P(PHULIUCHT TOTJIOIEHNS] OTHOCUTEIHLHO
BO3/lyXa WM AWCTWUIMPOBAHHOW BOABL [I3MepeHHs MOBTOPSIOT IOCTE
ouepenHpIX 1, 2, 3 MHH M TIOJICUUTHIBAIOT CpeHEee M3MEHEHHE KOd(PUIIH-
€HTa TOTJIOMEHN 3a MUHYTY. [loydeHHOe 3HaYeHNEe YMHOXAIOT Ha BEJH-
gnny F = 1746.

AxTtuBHOCTH ompeneneHusi ALP ocHOBaHa Ha KMHETHYECKOM METOJE,
PEKOMEHIOBaHHOM MEXIyHApOAHOW (enepalieil KIMHUYCCKOW XUMHH.
CkopocTb 00pazoBaHUs NM-HUTpOdeHONIa U3MepsIach KOJIOPHUMETPHUYECKH,
OHa MpsSMO TpomopiHoHanbHa akTuBHOCTH ALP. B uccrnenoBanmsix uc-
noJp3yIoT peaktuBbl pupmbr «Cormay» (Liquick Cor-ALP 30), Bxiovaro-
ume peaktuBsl 1-ALP u 2-ALP, xoTopble OCTOPOXHO CMEIIUBAIOT IS
NIPUTOTOBJIEHNST pabouero peakTuBa B cooTHomeHuH 4:1. Omnpenenenue
aktuBHOCTH ALP mposoasar npu temmnepatype 25 u 37 °C u [yIMHE BOJHBI
A=405uM. B xoae wuccienoBaHuil HUCmoib3yroT Meron Sample Star.
Jlnst uccneioBaHKsl OJTHOM MPOOBI MPUTOTABIMBAIOT pabo4uii pacTBOp B
o6beme 1000 MKJI, KOTOPBIA NOAOTPEBACTCS JI0 TEMIIEPATYPHI OIPEACICHHS.
3areMm m00aBIAIOT HcchaexyeMblii MaTepuan B oobeme 20 Mxi. [locne Tmia-
TEJILHOTO MEepPEeMEIINBAHMUS 110 UCTEYEHNH | MUH OTCUHMTHIBAIOT KO3 HIH-
€HT MOTJIOMIEHHS OTHOCUTEJIBHO BO3AyXa WM JUCTUIUIMPOBAHHOW BOJIBI.
W3mepeHnst MOBTOPSIIOT TMOciie O4YepenHbIX 1, 2, 3 MHH M IOACUUTHIBAIOT
cpenHee U3MEHEHHE Kod(GHUIMEeHTa MOTIIOMEeHs 32 MUHYTY. [lorydeHHOE
3HAUYEHHE YMHOXXAIOT Ha BennunHy F = 2764.

OnTUMU3UpOBaHHBI M MOJU(UIIMPOBAHHBIA METOJ| ONpENENICHNs] aK-
tuBHOCTH ALT ocHOBaH Ha pexoMeHIauusx MexyHapoJqHo# (denepanyn
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KIUHAYecKod xumun, 0Oe3 mmpumoxcaimbdocpaTa. CKOpocTh H3MEHEHHUS
ONTHYECKOH IUIOTHOCTH TMPSMO MPONOPHHOHANbHA akTHBHOCTH ALT.
B uccnenoBaHusx HCHONb3yIOT peakTuBbl hupmbr «Cormay» (Liquick Cor-
ALAT 60), Bkmrouatonre peaktusl 1-ALAT u 2-ALAT, koTopbie ocTO-
POXHO CMENIMBAIOT JJISI IPUTOTOBJICHHUS Pab04ero peakTuBa B COOTHOIIE-
uuu 4:1. Onpenenenue aktuBHOCcTH ALT mpoBoasT mpu Temieparype 25 u
37°C n mnuHe BonHbl A =340 HM. B Xozme wmccnenoBaHMH HCHOJIB3YIOT
meron Sample Star. Jlns mcciemoBanust OQHONH TPOOBI TMPUTOTABIMBAIOT
pabounii pactBop B 00beMe 1000 MKJI, KOTOPBIH TOOTpEBaeTCs A0 TEMIIe-
partypsl onpenesieHus1. 3aTeM JoOaBIAIOT HCCllelyeMblil MaTepHall B o0beMe
100 mxi. Ilocne TmarenbHOro MEpEeMELIMBAaHUS MO MCTEUEHUHM | MUH OT-
CUMTHIBAIOT KOA((UIIMEHT MOTIOMEHNST OTHOCUTENBEHO BO3yXa WM JHUC-
TUJUIMPOBAHHOM BOJIbl. V3MepeHHs MOBTOPSIOT TOCHEe O4YepenHbx 1, 2,
3 MHH ¥ TIOJICUUTHIBAIOT CpeIHEE U3MEHEHNE KOA(P(UIINEHTA MOTIIOMEHHS
3a MuHyTY. [loydeHHOE 3HaUCHHE YMHOXKAIOT HA BenmuanHy F = 1746.

Meron onpenenenus obiiero 6enka (TP) ocHOBaH Ha OUYpeTOBOM pe-
akimu. [lenTuaHble CBSA3M OenKa B INEJIOYHOH Cpefe pearupyroT ¢ HOHAMH
Menu, o0pasyst OKpaIleHHBIH KOMIUIEKC. VIHTEHCHBHOCTH 00pa3oBaBLICHCS
OKpacKH MpsSIMO HPOIOPLUOHANbHA KOJIMYECTBY MENTHIHBIX CBS3EH, a TeM
caMbIM KOHIIGHTpauuu Oenka. B HccrnenoBaHHAX HCIONb3YIOT PEaKTHBBI
¢bupmer «Cormay» (Liquick Cor-TOTAL PROTEIN 60). Omnpenenenue
koHneHTpanuu TP npoBoaar npu temmneparype 25 u 37 °C u IjIMHE BOJIHBI
A =546 um.

Meroj onpenenenust KoHieHTpaiuu ansoymuna (Alb) ocHoBan Ha 00-
Pa3oBaHMU ¢ OPOMKPE30JIOBBIM 3€JICHBIM B CYKIIMHATHOM Oydepe (B KHCIIOH
cpeze) OKpaleHHOro KoMmIuiekca. AGcopOumsi 00pa3oBaBIIETOCs KOMILIEK-
ca u3MepseTcs NMpH JUIMHE BOJHBI A = 630 HM u Temmepatype 25 u 37 °C.
B uccnenoBanusx UCHONB3yIOT peakTuBsl hupmbr «Cormay» (Liquick Cor-
ALBUMIN 60).

Mertoj onpezieseHust KOHIEHTpauu obero xonecrepuna (Chol) — ko-
JIOPUMETPUYECKUI, SJH3UMAaTUYECKUH € 3CTEPA30i U OKCUIA301 XonecTepu-
Ha. VIHTEHCHBHOCTb OKpAcKH IPSIMO MPOMOPIMOHANbHA KOHIIEHTPALUH
XoJyiecteprHa. B mcciie1oBaHUsIX UCTIONB3YIOT peakTHBbI GupMbl «Cormay»
(Liquick Cor-CHOL 60). Onpenenenue koHuertpaunu Chol mpoBoasT mpu
temrepatype 25 u 37 °C u aiune BoyHBI A = 500 HM.

Mertoj onpernesieHHs] KOHIEHTPAIMM HeopraHudeckoro ¢ochopa ocHO-
BaH Ha pearnpoBaHNUU HOHOB (ochopa ¢ MOIHOIAT-NOHAMH B KHCIIOH cpese
¢ oOpazoBanueMm komruiekca ¢ochopomonubaara. KoadpduiueHnt mormo-
HeHus 00pa30BaBIIETrocsl KOMITIEKca u3MepsieTcs pu JuimHe A = 340 HM n
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temnepatype 25 u 37 °C. B uccnenoBaHusX HCIOIB3YIOT PEAKTUBEI (PHPMBI
«Cormay» (Liquick Cor-PHOSPHORUS 30).

9.4.1. 'emaToJIOri4ecKHe UCCAET0BAHUA

OnpeneneHue coaep;kaHus reMor100uHa. ['eMorinobusn — 3To JIbIxa-
TeNbHBIM TMIMEHT, cojepXaluiica B spurponurax. Ero komudectso B
OpraHr3Me BRIpaKaeTcs B rpaMMax Ha JINTP W UMEET BaXHOE JUArHOCTHYIC-
ckoe 3HayeHue. OmpenersTe cojaep)KaHHe TeMOTJIo0MHAa MOXKHO JBYMS
criocobamu: MeTonoM Cain M IIMaHMETIEMOTIIOOMHOBEIM MeToA0oM. Hanbo-
Jiee PacIpOCTPaHEHHBIM M IPOCTHIM SBISIETCA METOJ ONpEICTICHUS TeMo-
robuHa mo Canm. OmHAKO OH JaeT Pl OOBEKTUBHBIX (IIOCTETICHHOE YCH-
JICHUE OKPacKh) M CYOBEKTUBHBIX (BU3yallbHOE CpaBHEHHE 1IBETa) OIIMOOK.
[{rarMeTreMorT0OMHOBEIN METO/T SIBIISICTCS] HANOOJIEE TOYHBIM.

Mertopn onpeneJienus remorio0uHa no Cauu.

Ioozomoska k uccredosaruro.

[purorosnenne 0,1 H. pacTBopa coistHOW KucnoTeL. Ha 1 1 muctwmmu-
poBaHHOH BOJBI 00aBIsIOT 8,2 cM® XUMHYECKH YHCTON CONSHOM KHUCIOTHI
yaensHBIM BecoM 1,19 mm6o 0,1 H. PpukcaHal CONSHON KHCTOTHL.

Obopyoosanue u peaxmugwvl. reMomeTp Calu, KanuuIsIpHas MUIEeTKa OT
remoMmetpa Cann, rila3Has MUNETKA, CTEKIISTHHAS MTA0YKa, 9aCOBOE CTEKIIO,
0,1 H. pacTBOp COJISTHOIT KUCIIOTHI, TUCTUIUIMPOBAHHAS BOJIA.

Memoouka onpedenenus. CpemHIOW MPOOUPKY TeMOMETpa HATIONHSIOT
1o HIkHEH otMeTku 0,1 H. pacTBOPOM COJSTHOM KHCIOTHL. HabuparoT KpoBb
B Kanmwrsip 10 Metku (0,02 Mi), He JoIycKasl MoNaJaHus IIy3bIphKOB BO3-
Iyxa, W yJAIAIOT M3JIUIIEK €€ IyTeM IPHUKIAABIBAaHUA (HIBTPOBAIBHON
OyMaru K KOHYMKY Kanuuisipa. BelnyBaloT KpoBb Ha JIHO MPOOHUPKU TaKUM
00pa3oM, 4TOObI BEPXHHUH CJIOW COJISTHON KHCIIOTHI OCTAaBaJICs HEOKPAIICH-
HeiM. He BhIHUMAs THUIIETKU, OIMOJACKHBAIOT €€ COJISTHOM KHCJIOTOW U3
BepxHero cios. [Tocie 3Toro comepKuMoe MpoOUPKH TePEeMEITHBAIOT, y/a-
psis maneleM 1o ee qHy. To4HO Yepe3 5 MUH HOOABISIOT MO KArlIsM IHC-
TWIIUPOBAHHYIO BOJY, XKHJIKOCTh NEPEMEIINBAIOT CTEKISIHHON MaJI0UKOM.

uanMeTreMoryio0MHOBBII (POTOMETPUYECKHIT METOI.

Iloozomoexka K ucciedosanuio.

[Mpurorosnenne pacrBopa Jlpadbkmna. Ha 1 n1 peakruBa Oepyt: Oukap-
Oonata Hatpusi — 1 T, KpacHOUW KpoBsHOH coiu — 0,2 T, IMAHUCTOTO Kalus
win Hatpust — 0,05 T, QTUCTHILITMPOBAHHON BOJBI — OCTAIBHOMN 00BEM.

Obopyoosanue u peaxmuswi: Gorodnekrpokoigopumerp (DPIK) wmum
CHEKTPO(QOTOMETP C 3€JICHBIM CBETOQHIBTPOM M KIOBETaMH TOJIIMHOMN
1 cM, xumMHUYecKkue TpOoOUPKH ¢ MPOOKAMHM, KaMWUIAPHAS MUANETKa OT reMOo-
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Metpa Camu BMectuMocThio 20 MKII, TpagynpoBaHHAs MHUIIETKA BMECTHMO-
cThi0 5 M1, pacTBop pabkuHa.

Memoouka onpedenenua u yuem pesyivmamos. MepHOH NHIETKON B
npoOupKy HainuBalT 5 M TpaHcdopmupylromero pacrBopa [lpaGkuna.
IMunetkoit ot remomerpa Camm nodasisror 20 M kpoeu. Comeprumoe
NpOOUPKM XOPOIIO MEPEMEIIUBAIOT M OCTAaBISIOT B XOJIOJWIbHUKE Ha
20 muH. Ilo ucTeyeHUH 3TOro BpeMeHH pabouuil M TpaHCHOPMHUPYIOIIUA
pacTBOPHI HAJIMBAIOT B KIOBETHI U, UCIIOJNB3Ysl 3€JICHBIH CBETO(WIBTP, NPO-
Boasatr usMmepenus Ha ®OKe. Pacuer koHneHTpanuu remornoduna (/1) Ha
OCHOBE JJaHHOTO OIPEAEICHHS IPOU3BOIAT 10 (hopMyIie

x = D540 - 367,1,

rae D540 — nokazanus ®OKe;
367,1 — ko3¢ ¢unmeHT mepecyeTa, YIMTHIBAIONINN pa3BeIeHUE KPOBH,
MHJUTUMOJISIPHYTO MacCy TeéMOTJTIO0NHA U IpyTrue MOKa3aTemH.

Omnpenenenue reMaTOKpPUMTHONH BeJWYMHBbI. ['€MaTOKPUTHOE YHUCIO —
9TO OTHOILEHHE 00BbEMa IPUTPOLIUTOB K 00IIEMY 00bEMY KPOBH, BBIpaXKEH-
Hoe B mutpax Ha autp (1 /1 = 100 %).

Iloozomoexa k uccreoosanuro.

[TpuroroBneHne pacTBOPOB aHTHKOATYJISIHTOB!

— pactBop ['ennepa u [layns: va 100 M BoABI MIABEIEBOKHUCIOTO aMMO-
Hus — 1,2 1, maseneBokucioro kaaus — 0,8 ;

— 5%-HbIi1 pacTBOpP TPEX3aMEUIEHHOTO JTMMOHHOKHCIIOTO HATPHSL.

Obopyoosanue u peakmugvl: MEKPOKAIMWILUIAPKL, IEHTpUQyra (TIpu Mac-
coBOM 0TOOpe Tpo0 ynoOHee HCIOJIb30BaTh CIEHAIbHYI0 HEHTPUDYTY
MTI'1I-8), pacTBOpBI aHTHKOATYJISIHTOB: pacTBop remapuna 1000 EJl/mit, unu
7,7 mr/mi, unu pactBop ['emiepa u [ayns, win 5%-Hblid pacTBOp JIMMOHHO-
KHCJIOTO HATPHSL.

Memoouka onpedenenus u yuem pe3yromamos. MUKpPOKaIHIUISPEI
MIPeABapUTENHHO 00padaThIBAlOT OJAHUM M3 PACTBOPOB AHTHKOATYJISHTOB!
HECKOJIBKO Pa3 CIIOJIACKMBAIOT UX PACTBOPOM T'ellapHHa U BBICYIIUBAIOT MPH
KOMHATHOI TeMIepaType MM K¢ B KAIHIUIAPHI HAOHPAIOT Ha /1o 4acTh
pactBopa I'emtepa u [layns u BBICYIIMBAIOT B CYNIWIBHOM IIKady Hpu
temrnepatype 60 °C. B noaroToBieHHbIe TaKMM 00pa3oM Kanuuisipbl HAOU-
paroT kpoBb. KoHen kanwiuisipa 3aKyHOpHUBAIOT C IOMOIIbIO 3aMa3Kd U
CTaBAT HEHTPUPYTUPOBATH JI0 MOIYUEHHS TOCTOSHHOTO 00beMa IPUTPOIIH-
TOB. Bpems neHTpudyrupoBaHus 3aBUCUT OT CKOPOCTH BpallEeHHs IIEHTPH-
¢yru. Jocruraror 3¢¢exra MOTHOTO OCAXKICHHUS 3PUTPOUUTOB. OTCUeT
o0beMa SPUTPOLMTOB U TUIA3MBbI TPOM3BOASAT C MOMOIIBI0 MHJUIMMETPOBOI
nuHeiiky. [IpolieHTHOe OTHOIIEHHE CTOJ0a SPUTPOLMTOB K BBHICOTE BCETO
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cTon0a KPOBH SBJIACTCS TEMAaTOKPUTHON BEIMUYMHOM, €ro NepeBOIAT B pas-
MEpPHOCTB JIUTP HA JIUTP.

Omnpenesienne cpeaHero coaep:KaHusi reMorjo0MHa B OXHOM JIPHT-
pouute (CI'J). [Tokazarens cpefHero comepkaHus TeMOorIoOnHa B OJJHOM
SPUTPOLUTE OYCHb BAXKEH JJISI BBISBICHUS TUIO- U runepxpomun. CI'D B
OJJHOM SPUTPOLIUTE MPHUHSATO BEIPAKATh B IMMHKOIPaMMax (CHHOHUM — MHKPO-
mukporpamm); 1 mr = 1 - 10*r.

Memoouka onpedenenusn u yuem pezyromamos. CI'D B OIHOM 3pUTpO-
LUTE ONPENEISIOT JIeJICHNEM KOHIEHTPALMH IreMOrIoOnHa B 1 MKJI KPOBH,
BBIP@)XCHHOH B IpaMM-TIIPOLICHTAX, Ha YUCJIO SPUTPOLIUTOB B 3TOM K& 00b-
eme. [ yIpoILEeHUsT pacyeToB MOXKHO Pa3ZIeiuTh COJIEpIKaHuEe TeMOTIIO0H-
Ha, BBIPOKCHHOE B IpaMMax Ha JIUTP, Ha YHCJIO PUTPOLIMTOB B MIJUTHOHAX.

Onpenenenue cpeaHero od0bemMa 3pUTPOUUTOB. (s BBIABIEHUS Ha-
JIMYHST MAKPO- ¥ MAKPOLIMTO30B Hapsily ¢ HEMOCPEICTBEHHBIM U3MEpEHHEM
pa3MepoB SPUTPOLMTOB HA Ma3Kax yJoOHee KOCBEHHO BBIYHMCIIATH CPEIHHMA
00BEM DIPHUTPOLUTOB, KOTOPHIH BBIPAKAIOT B KyOHYECKHUX MHKpPOMETPAx
(MKMY).

Memoouka onpedenenus u ywem pesyromamos. s onpeneneHus
cpeaHero o0beMa SPUTPOLUTOB I'€MAaTOKPUTHOE YHCIIO NENIST HA YHUCIO
SPUTPOLUTOB B 1 MKJI KPOBH.

[pakTryecku cpeqHUi 00BEM DPUTPOLIUTOB OIPENEIISIOT MO (hOpMyJIe

A - 1000/ B,

r7e A — réeMaTOKpUTHOE YHCIIO, JI/IT;

b — 4ncio 3puTpOIHUTOB, MITH/MKIL.

OmnpenesieHne CKOPOCTH OCeJaHUsI IPUTPOLUUTOB. B 3aBucumocTn ot
(GU3MYECKNX M XMMHUYECKHX CBOMCTB KPOBH SPUTPOLUTHI OCEJAIOT B MHUK-
POKaNMIUIsApax ¢ pasMyHOi cKOpocThio. CKOPOCTh OCEAaHMsI SPUTPOLUTOB
ompenensercs B anmnaparax IlaHueHKOBa M BbIpakaeTcsl B MIJUIUMETpax 3a
1 49 (Mm/a).

Obopydosanue u peakmugvl: 4acoBO€ CTEKIO, ammapar [laHueHKOBa,
COCTOSIIIMK M3 IITATHBA M CHENUAIBHBIX KaWUIAPHBIX MTUIETOK, HA KOTO-
pBIX HaHECEHa MMUIMMeTpoBas mkana anuHoil K cM; BepxHee neneHue
mkaiel otMedeHo O6ykBamu O u K (xpoBb), mpotuB nenenust 50 mmeercs
OykBa P (peakTuB), mpodIsTpOBaHHBIA 5%-HBIH pacTBOP TpeX3aMeIICH-
HOTO JJUMOHHOKHUCIIOTO HATPHSL.

Memoouka onpedenenus u yuem pesynomamos. IIpoMBIBaIOT Karlmuisip-
HYIO ITUIIETKY PacTBOPOM JIMMOHHOKHCIIOTO HATpHsl, 3aT€M HAOWPAIOT 3TOT
pacTBop 10 METKU P ¥ BBIIMBAIOT €ro B 4acOBOE CTEKNO. TeM ke Kamuuis-
pOM HaOHparoT KpoBb 2 pasza 10 MeTKu K U CIycKaloT B 4acoBOE CTEKJIO.
XOopoIo MmepeMeNrBaT U, HabpaB cMeCh B Kamwuisip A0 MeTkH K, ctaBst
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B mraTuB Ha | 4. [0 MCTEYEHHH ITOTO BPEMEHH OMPEACIIIOT CKOPOCTh
oceflaHusl IPUTPOIUTOB. BenudyuHy CTONOMKA IJIa3Mbl, OCBOOOIUBILETOCS
OT 3PHUTPOILIUTOB, YUUTHIBAIOT M0 JACTICHHUSIM Ha KalMUISIPHON MUMETKE.

IIpu pabote ¢ MOIOABIO PBHIO JOMyCKaeTcs HAOMpaTh MEHBIIHN 00BeM
kposu (/o umn */,K), IpH 3TOM COOTHOMICHHE TUMOHHOKHCIOTO HATPHS U
KpPOBH HEOOXOJIMMO CTPOTO COXPAHATh HA ypoBHE 1:2.

HccnenoBanue KieTok kKpopu. ®opmyia KpoBu.

Ilpuzomoenenue maskos kposu. Ilocne TOro Kak Karuis KpOBH MOMe-
nieHa Ha mpeamertHoe crekio (puc. 9.13), ee crmemyer pacnpeaenuTh IO
BCEll MOBEPXHOCTH MPEIMETHOTO CTEKJIa C HOMOIIBIO IUTH(OBAHHOTO CTEKIIA.

Puc. 9.13. TlomereHue karii KpOBY Ha IPEIMETHOE CTEKIIO

st 3Toro nuM¢poBaHHBIM KOHIIOM CTEKJa HY)KHO KOCHYTBCS Karuld
KpOBH TIOJ yIiioM 45°, Mo10K1aTh, MIOKa OHA MOJTHOCTBIO PACTIPEEIUTCS MO
Bcel kpoMke. ITocie 3Toro ObICTPEIM JIETKUM JBH)KEHHEM IIPOBECTH KPOM-
KO HUIM(OBAHHOTO CTEKJIa MO BCEH IMOBEPXHOCTH IMPEIMETHOTO CTEeKJIa
(puc. 9.14, a). 3aTeM Ma30K HEOOXOJMMO MPOCYIINTH HA BO3LyXE B TEUCHUE
5-10 muH (puc. 9.14, 6).

a 6

Puc. 9.14. IlpuroToBieHne Ma3ka KpOBH
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KauecTBeHHBINT Ma30K MOJDKEH OBITH POBHBIM. Kamsi kpoBu mOmKHA
OBITH PaBHOMEPHO paclpeieneHa o Beel JuinHe Maska (puc. 9.15).

Puc. 9.15 KauecTBeHHblii (CIeBa) U HEKa4eCTBEHHBII (CIpaBa) MasKu

Jlanee BBICYIICHHBII Ma30K HEOOXOAMMO HOTPY3UTHh B (PUKCHUPYIOLIYIO
skukocTh Ha 20-30 MuH. B kadecTBe (hmKkcaTopa MpUMEHseTCs METHIIOBBIH
WA 3TUJIOBBIHA cupT (96°).

ITocne sToro masok okpammBaercs. OkpamiuBaeTcs OH IO OJHOMY M3
IIPUBEJICHHBIX METOJIOB: OKpacka 1o PomaHoBckoMy, no Ilanmenreiimy, o
[Tanmenreiimy — KprokoBy, o PomanoBckomy — I'mm3ze, mo Mato — I'proH-
BaJbIy.

Okpacka no Pomanogckomy.

Ipunyun. OKpamyBaHie pa3HBIX 3JEMEHTOB KJIETOK B pa3HbIC I[BETA U
OTTEHKH CMeChl0 OCHOBHBIX (a3yp |l) u kucnbix (BomopacTBOPUMBIN JKel-
TBIIA Y03HMH) KPACOK.

Obopyoosanue: KoOa Wik OYTHUTbD BMECTHMOCTBIO | JI; I3MEPHUTEIIEHBIC
LIWJIMHAPBL BMECTUMOCTBIO 250 MI; IMIIMHIPHI A pa3BeleHHs Kpacok
BMectuMmocTeio 100 mit; rpamynpoBaHHas NHIETKa; IITATHB JUIS MasKOB;
KIOBETA CO CTEKJIIHHBIM MOCTHKOM JIJISt OKPACKH.

Peaxmusvi. B nponaxe umeeTcs TOTOBBIM pacTBOp Kpacku PomaHOB-
CKOTO, a TaKkXke cyxas kpacka PomaHoBckoro (I'mm3el), U3 KOTOPOH mpHro-
TaBJIMBAIOT PacTBOp ciexyromuM obpazom: 3,8 T cyxoi kpacku PomaHoB-
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CKOTO PAcTBOPSIOT B 250 MJI YHCTOTO METHIIOBOTO MJIM 3THIOBOTO CIIHpPTa
(mocnenuuii xyxe). PactBop ocraBisitor Ha 3—-5 cyT, 4acTo B30aNTHIBaAs IS
JIY4IIEero pacTBOPEHHsI KPacKu. 3aTeM NpuOaBisioT 250 M1 YHCTOro TinIe-
pPHHA M BHOBb OCTaBJIAIOT HA 3—5 cyT, nepuoauyecku B3danTeiBas. [Ipuro-
TOBJICHHAsI TAKMM 00pa30M Kpacka XOpOLIO COXpaHsSeTCs JIUTEIbHOE Bpe-
Ms1 B TEMHBIX OYTBUISIX B IIKady, Te HET HU KUCIIOT, HU IIEIOYeH.

I'oTOBBIN MIINM NPUTOTOBIEHHBIN pacTBOp Kpacutens PomaHoBckoro me-
pen ynoTrpeOJieHHEM OTTHTPOBBIBAIOT, T. €. OKPAIIMBAIOT HECKOJIBKO (HK-
CHpPOBaHHBIX Ma3KOB KpOBU B TeueHHe 25—40 MHH pa3ludHO pa3BeACHHOU
Kkpackoi (1—2 xarmum kpacku Ha | MIT JUCTHILIMpOBaHHON Bogs). I1o xopo-
0 OKpAIICHHOMY Ipelnapary yCTaHABJIMBAIOT HY>KHOE KOJMYECTBO Karesb
Kpacku Ha 1 MJI BOZBI ¥ BpeMs OKpaIIHBaHMS.

Memoouka. PUKCUpOBaHHBIC Ma3KH YKJIaJIbIBAIOT HA MOCTHK, COCTOS-
IIUH U3 IBYX CTEKJIIHHBIX MAJIOUEK, YI0KEHHBIX Ha JIBa MPOTHUBOIOI0KHBIX
Kpasi KIOBETHI.

3aTeM Ma3Ky 3alIMBAIOT Pa3BEIEHHOIN KpacKoil, KOTOPYIO HaJIMBAIOT Ha
Ma30K BO3MOXKHO Ooiiee BBICOKHM ciioeM. OKpallluBaHHe JUIUTCS B 3aBUCH-
MOCTHU OT TeMIIepaTypbl BO3yXa B OMEIIEHUH OT 25 10 45 MuUH.

Ecnu temmepaTypa B MOMENICHNH HU3Kas WM TpeOyeTcs: ObIcTpee OK-
pacuTe Ma3KH, TO Pa3BEACHHYIO KpacKy MOXHO momorpers o 60-70 °C
(JTo KUTICHUS TOBOJIUTH HENB35).

IMocne okoHYaHUS OKPACKU KPACKy CMBIBAIOT (HO HE CIIMBAIOT) CHIILHOM
CTpyeil BOJBI M CTaBAT Ma3KH BEPTUKAIBHO B JEPEBSHHBIN INTATHUB IS
MIPOCYIIMBAHMS.

Pa3BeneHHON KpacKoW MOKHO I10JIb30BAaThCs TOJIBKO B TEUEHUE OJHOTO
JTHSI.

Oxpacka no Ilannenzeiimy. B 5ToM MeTO/Ie COEAUHSIOTCS MPEUMYIIE-
cTBa OKpacku 1o Mato — I'pronBanbay u PomanoBckomy — ['mm3e. Okpacka
sIBIIsIeTCS KOMOMHUPOBAHHOMN, CYTh €€ 3aKJII04aeTcsl B TOM, YTO Ma30K BHa-
yaje OKpalluBaeTcs 1o MeToxy Mas — I'pioHBalib/ia, a 3aTeM JOKpallnBa-
ercs 1o metony PomaHoBckoro — I'um3bl.

Memoouka. Ha HepukcupoBaHHBIH Ma30K KpoBH HaHOCAT 15-20 kamenb
Kpacku Mas — 'ploHBasiba ¥ BBIAEP)KMBAIOT B TeueHHe 3 MuH. [lamee k
Kpacke J00aBISIIOT TaKoe JK€ KOJMYECTBO AWUCTWIIMPOBAHHOW BOABI M
Iocyie IepeMEIIMBaHNS OCTABIIIOT eMle Ha 3 MUH. 3aTeM KPacKy CIHMBAIOT,
CTEKJIO CTaBsT KpaeM Ha MPOIyCKHYIO Oymary, 4toObl cTekna Boja. [locie
9TOTO Ha HEBBICOXIIMH €Ile Ma30K HACIaWBalOT CBEXEIPHTOTOBICHHYIO
kpacky PomanoBckoro — I'mmssl (15-20 kanens xpacku Ha 10 M Bozpl) H
Ma30K IOKpAalIMBAIOT JOMONHUTEIBHO 15-30 MUH, B 3aBHCHOCTH OT €ro
JaBHOCTH. Ilo ucTedeHnn yka3aHHOTO BPEMEHHU KPacKy CMBIBAIOT U Ma3oK
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BBICYIIMBAIOT. ECM Ma3kn OKpaIInMBarOTCsi MHTEHCHBHO, HX MOXKHO pazba-
BUTh JUCTUIMPOBAHHOW BOJOMH, BbIAEpKaTh B TedeHUEe | MMH, a 3aTeM
BBICYIIIHTb.

HccnenoBaHue OKpalleHHBIX Ma3KOB KPOBU IMPOBOAUTCS C MPUMEHEHU-
€M MHUKPOCKOIIOB C UMMEPCUOHHOM CUCTEMOH.

Oxkpacka no Ilannenzeiimy — Kprokoey.

Hpunyun. KoMmOMHHMpOBaHHas OKpacka (UKCATOpOM-KpacHTeIeM
Mas — I'proBasibia ¥ kpackod PomaHOBCKOro, pnaromas BO3MOMKHOCTb
O4YeHb XopomIo A epeHITPOBATH COCTABHBIC YaCTH KIIETOK.

Obopyoosanue: cM. «Okpacka o PomaHoBCKOMY».

Peaxmuswi:

1) rotoBeIii KpacuTenb-pukcaTop Mast — ['proHBaNbIa, COCTOSIINHA U3
903MHA-METHJICHOBOTO CHHETO B METHIIOBOM CIHPTE;

2) CBeXKETPUTOTOBIICHHBIH pacTBOp Kpacku PomanoBckoro (1-2 karuu
Kpacku Ha 1 MJI TUCTHIUITMPOBAHHOM BOJIBI);

3) HeliTpasbHas AUCTHIUTHPOBAHHAS BOJIA.

ITpn orcyrcTBuM ToToBOrO Kpacurensi-(pukcatopa Mas — I'proHBanbaa
€ro MOXXHO TpUTOTOBUTH pactBopeHmeM 0,3-0,5T cyxoif kpackm Mas —
I'prorBampaa B 100 M1 9UCTOTO METHIIOBOTO CITUpTa ¢ qobaBieHueM 50 mi
YICTOTO TIUIepUHA (WITH O3 Hero).

Kpacurens B 00oux ciiyyasix co3peBaeT uYeThIpe IHA NMPU KOMHATHOM
TeMIIepaType.

Memoouxa. Ha HehUKCHPOBAHHBIA Ma30K HAJIMBAIOT MHUICTKON
10-15 kamnens rotoBoro kpacuteisi-pukcaropa Mas — ['proHBasibaa, depes
3 MHH MpUOAaBJISIOT MO KAIIsIM CTOJIBKO K€ BOJBI U MPOJIODKAIOT OKPAIIH-
BaHHUe emle | MuH, IMOCIe Yero KpacUTelh CMBIBAIOT BOAOM M Ma30K BBICY-
IIMBAIOT HAa BO3IYXE.

3aTreM Ha BBICYIIEHHBIH Ma30K HAJHBAIOT CBEXENPHUIOTOBICHHBII BOJI-
HBII pacTBOp Kpacutenst PomanoBckoro Ha 8—15 MuH B 3aBHCHMOCTH OT
TeMIepaTyphbl B IIOMEIIECHUH, CMBIBAIOT KPACKy BOAOI M Ma30K BBICYIIHBa-
10T Ha Bo3ayxe. JlaHHbIH CIIOCOO OKpacKH SIBIISIETCS HAMITY M.

Okpacka no Pomanoeckomy — I'um3ze. JIns OKpalIuBaHHS WCTIONB3YeET-
sl TOTOBBIH pacTBOP KPacKH.

Ilepen ymorpebiieHHEM Kpacka Pa3BOAMTCS M3 pacuera 1—2 Kamum Ha
1 M AUCTHITMPOBAaHHON BOABI. 3a(MKCHPOBAHHBINA IpenapaT MOMEMIAoT
Ma3KOM BBEpX Ha CTEKJSIHHBIC TAJOYKW HaJ| YaIIKOW M IMOKPHIBAIOT IO-
BEPXHOCTh Ma3Ka BBICOKHM CJIOEM pa3BeJeHHOH Kpacku. OKpalruBaHue
MOYKHO NPOM3BOJIUTH TaKXKE B KIOBETaX, HAIIOJHEHHBIX PACTBOPOM KPAacKH.
[ponomxkutenpHOCT OoKkpammBaHus — 15-30 MuH; 11 CBEXKHMX Ma3KOB U B
CyXYI0 JKapKylo IIOTOJly BpeMEHH TpeOyeTcsi MEHbIE, YeM IPH OKpacKe
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CTaphIX Ma3KOB WJIH IPU OKpacke B CHIPYIO M XOJIOAHYI0 noroxy. Ilo mcre-
YEHUH OIPE/CICHHOTO BPEMEHH KPAacKy CMBIBAIOT, JIy4Ile IAMCTHILIHPO-
BaHHOW BOJIOW, Ma30K JIJIsl BHICYIIMBAHUS CTaBsIT BEPTUKAILHO Ha MPOITYCK-
Hylo Oymary. BrlcymBaHue Ma3ka MOKHO IPOHM3BOJAUTH I0I0TPEBaHUEM
Ha pyKe.

Memoouxka. Ilpn oxpammBanuu o Mmeroay PomanoBckoro — ['um3bl He-
00X0IMMO COOJTIONATh PsiJ] YCIIOBUH, YTOOBI MTOTYYUTh IPABHIIBHYIO OKPACKY:

1) Bona nomxua nmets pH 6,6-6,8;

2) mocyna, B KOTOpOii pa3BOIUTCS KpackKa, JOJDKHA OBITh YHCTOM;

3) pacTBOp KpacKu FOTOBHTCS TIepel OKpackoii (extempore), a He 3apa-
Hee, TaK KaK HawIydllee OKpalliBaHUe TIOIydaeTcss B MOMEHT pa30aBIeHUS
AIIKOTOJIFHOTO PacTBOpa BOIOMH;

4) Kkpacky ciefiyeT J00aBisTh B BOJY IO KaIlJisIM, a HE HaJIUBaTh Cpasy;

5) KOHLIEHTpanus pacTBOpa He AOJDKHA IMPEeBBIIIaTh 3 Kariau Ha 1 mit;

6) st onmydeHusT KpacuBoi mudepeHInanTbHON OKPacKd PEKOMEH/TY-
€TCsl OCTaBIATH JUCTHJUIMPOBAHHYIO BOJY Ha Ma3Ke IOCJe MPOMBIBKH B
TeueHue 1 MuH.

[paBunbHAas OKpacka onpeaeNseTcs 1Mo BHEUIHEMY BUAY. MaKpOCKOIH-
YeCKH Ma3oK JOJDKEH OBITH OKPAIICH B PO30BATHIM IBET C HE3HAYUTCIEHBIM
¢uoneroBeiM oTTeHKOM. Cepble W cepo-ToyOble Ma3KH YKa3bIBAIOT Ha
M30BITOK INENIOYH, SPKO-KpacHBIE — Ha HM30BITOK KHCIIOTHI WM CIHIIKOM
KpaTKOBPEMEHHOE OKpAIINBaHUE.

Meton PomaHoBcKOTO — [MM3BI OCOOCHHO XOPOII TPH OKpAIIWBAHUH
Ma3KOB Ha HaJH4Yhe KPOBEMAapa3sWTOB, a TaKXKe IMPH OKPAIIMBAHUU OJHO-
BPEMEHHO HECKOJIbKUX Ma3KOB.

Oxkpacka no Pomanoseckomy — I'umsze ¢ moouurkayuu @uauncona.
JJis OKpammBaHUsS MO 3TOMY METOXIy TpeOyeTcss 0coboe MPHUrOTOBIICHHE
KpacKH, KOTOPOE MO>KHO IPOHM3BOIWTH 3apaHee, HO MOXXHO M B MOMEHT
OoKpaluuBaHus. bepercs onHa 4acTh >KMIKOM Kpacku PoMaHOBCKOro u Tpu
4acTH STWIOBOTO crupTa (pekTudukara). [lociae cMemuBaHus CO CIUPTOM
Kpacka cpasy ke IPUTOJHA JJIs YIOTPEOICHUS.

Memoouxa. Ha HeuKCcHpOBaHHBIN Ma30K KpoBu HaHocuTcs 10-15 ka-
Nenab  TPUTOTOBJIEHHOW BBINIEYKa3aHHBIM cIocoOOM  Kpacku. Yepes
10-15 muH, HEOOXOMUMBIX NIl (PUKCAIIMM Ma3Ka, HAIHMBACTCS IPUMEPHO
0,5-1 MJI TUCTUIUIMPOBAHHON BOJBI, KOTOpas TIIATEIBHO CMELIMBAETCS C
kpackoi. OkpamnBanue Ma3ka npojosokaercs B teuenue 20—30 muH (mau-
TEJILHOCTb NIEpHO/1a OKPAIIMBaHUS U3MEHSIETCSl B 3aBHCUMOCTH OT TeMIIepa-
Typbl BO3/1yXa, KaueCTBa KPAaCKH W HEKOTOPBIX JAPYTMX HPUYUH M MOXKET
OBITh YCTAaHOBJIEHA B KO J1a00paTOpun caMOCTOSITENHLHO). 3aTeM Kpac-
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Ka CMbIBaeTCs JUCTUJUIMPOBAHHON BOIOM M Ma30K BhICYIIMBaeTcs. Beicox-
I Ma30K TOZICH [UISl HCCIICOBAHUS.

Oxkpacka no Mato — I'pronsansdy. OxpaliuBaHue MPOU3BOJUTCS TOTO-
BBIM PacTBOPOM Kpacku Mas — I'proHBainba.

Memoouxa. Ha HehukcupoBaHHBIH Ma30K KpoBU HaHOCAT 15—20 Kamenb
Kpacku M OCTaBISIIOT Ha HEM B TeyeHue 3 MuH. [lo McTeueHUn yKa3aHHOTO
BpPEMEHM Ha Ma30K HACJAaWBAIOT TaKOE JK€ KOJIMYECTBO Kalleib AUCTHILTHPO-
BanHOU Bogsl (15—20 xanens). Kpacky xopomo mepeMemuBaioT ¢ BOIOH ¢
TIOMOIIBIO CTEKJISTHHOW NaJlo¥KH, W JOKpamuBaloT Ma3ok eme 10-15 muH.
Jlazee MpOMBIBAOT €r0 AUCTUILIMPOBAHHON BOJIOH U BHICYIIMBAIOT.

Hoacuer 31emenToB KpacHoii kpoBH. [IpeoOnamaromeil KIeTOIHOM
(hopMOii KpOBH PBIO SABIAIOTCS SpUTPOIUTEL. DopMa 3pernbIX KIETOK Kpac-
HOHM KpOBU — DJUIMIICOMAHAsA, auameTrp — 515 mxwm (4,5%7,0-12,0x18,0).
B 1nieHTpe pacnosiiokeHO HECKOJIBKO BBITSIHYTOE SIAPO TEMHO-(HOJIETOBOTO
nBera. lluromnasma 3TUX KIETOK, Onarojaps HAIMYWIO TeMOTJIOOMHA, OK-
cuduIbHAs, PO30BATO-KENITOTO [[BETA. 3PENbIe IPUTPOLIUTHI 30POBBIX PBIO
BCET/a OJMHAKOBBI IO BEITMYHHE.

Pa3zHooOpasue pasmMepoB (aHM30IMTO3) SBISETCS MPU3HAKOM IATOJIO-
rud. B To jxe BpeMs MOHKWIONHUTO3 (OTKIOHCHUE (OPMBI 3PUTPOIIUTOR OT
HOPMBI), €CIIH OH HE HOCHT MaCCOBOTO XapaKTepa, He BCera CBHICTEIbCT-
BYET O MATOJIOTHH: 3PUTPOLUTHI B IpOLlEcce ABMXEHUS BPAIAIOTCS BOKPYT
KOPOTKOH M JUIMHHOH CBOMX OCEH, CTaJKUBAIOTCHA, AehopMupysch, He-
CKOJIBKO M3MEHsA popMmy.

ITpu oneHKe 3pUTPONIO33a ONPENEISETCS IPOLEHTHBIH COCTAaB HE3PEJIBIX
sputporuTos. [{uTonmasma ux okpameHa 6osee 6a30(pHIBHO, Sapa 3HAUH-
TEJIFHO CBETJIEE, PHIXJIbIE, KpyIHbIe. UeM KileTKa MeHee 3pernas, TeM 0a3o-
¢ubHee ee LMTOIUIA3Ma, TEM CBETIIee, KpynHee M pbixiee sapo. CoBceM
MOJIOJIBIE SPUTPOLIUTHI OKPYTJIBL, SApa Y HUX OOJBIINE U KPYTJIBIE.

MeTtoarka MOJCUETa HE3PENBIX SPUTPOIMTOB CIEAYIOMAs: MOACYUTHI-
BaeTcs 110 BCeMy Ma3Ky (B pasHbIX ero yyacTkax) 500 3puTpouuToB u cpenu
HUX OTMEYaeTcsl KOJIMYECTBO HE3PENbIX (OpM, KOTOPOE BHIpaXkaercs B
nponeHTax, rae 3a 100 % npuHuMaeTcs o0IIee KOJTUIeCTBO MOJACYUTAHHBIX
Ha Ma3Ke SPUTPOLUTOB.

Hoxcyer 31eMeHTOB €0l KpoBH. JleiikonuTapHyto hopMyIry ompeae-
JISIFOT, TIOJICUMTHIBASI B OKPAIICHHBIX Ma3KkaxX KpoBH pbI0 200 NeHKOIMTOB, U
BBIPAXKAIOT B BUJIC MMPOILICHTHOI'O COOTHOIICHUA OTACIBHBIX BUI0OB HeﬁKOHH-
TOB. BBUIY TOro uto Gosiee KpymHbIE (OPMBI KJIETOK (MOHOLMTBI, HEUTPO-
¢wutel, MHET00TAaCTHI) pacroyiararoTcsi Oonplne 1mo mnepudepuu, BIOIH Ha-
PYXHBIX KpaeB Ma3Kka, a Oojee Menkue (JUM(OUUTHI, MHUKPOMHEIOOIACTHI)
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HaxomsATcsl OMIDKe K IEHTPY, KIETKH MOJICYUTHIBAIOT BCETIa 110 OAHOM M TOH
XK€ ONpPEIEICHHOW CHCTEME: OJHY IOJOBHHY KIETOK CUYHTAIOT HAa OIHOM
KOHIIE Mas3Ka I10 3Ur3aroo0pa3HOM JIMHWH, JPYTYIO MOJIOBHHY — Ha JIPYroM
KOHIIE TI0 3TOMY kK€ MpUHLMITY. Jlydiie qBUraThcsi O caMbIM TOHKUM, Hau-
Oonee MPO3padHBIM MECTaM Mas3Ka, B KOTOPBIX XOPOIIO MPOCMAaTPUBACTCS
CTpYKTYpa KieTok. OCOOEHHO Ba)KHO NMPUIEPKUBATHCS YKa3aHHOTO MpaBHJa
MOZICUeTa NPH MATOJOTUUECKUX U3MEHEHHSX KPOBH, BBISBHTH KOTOpBIC TPH
9TOM OyZeT 3HAa4MTeNbHO Jierde. IIporieHTHOE COOTHOIIEHHE KIETOK Oeroi
KPOBH IOICYNTHIBACTCS C MOMOMIBIO | 1-KIaBHUIHOTO CYETYHKA JUIS JICHKO-
(dopmyinsl. V3ydas Gesble KIETKH, YYUTBIBAIOT CIABUIHU sifiep HEHTpodmioB —
uHACKC caBura snep. IloBbIICHHME NpOLEHTa HE3PENBIX HEUTPOIIBHBIX
KJIETOK B MEepH(pEPHIECKON KPOBH HA3bIBACTCS CIIBUTOM BieBO. CHIDKEHHE
KOJIMYECTBA MaJIOUYKOSACPHBIX HEHUTPO(DUIOB U NPUCYTCTBUE HEHTPODHUIOB ¢
THIIEPCETMEHTHPOBAHHBIMH ~ SIJpaMH  ONpENeNsieTcsl Kak CABUT  BIPABO.
JAnst BBISICHEHUS OTKJIIOHEHHMS B TEMATOJIOTHUECKUX TTapaMeTpax MPUMEHSIETCS
nokasarens uHaekca capura sekorutoB (MCJI), KoTopsIil paccUUTHIBACTCSI
KaK OTHOLICHHWE YHCIIa TPAHYJIOIUTOB K CETMEHTOSICPHBIM HEHTpoduiIam.
NCJI y 3moposrix ocetpoB — 0,25-0,40; y xapmos — 0,30.

IIpumep u3ydyeHns KJIeToK KPoBH pbId. B nporecce n3yueHns: Ma3koB
KPOBU OBLTH TIOJIyYeHbI HHKEONUCAHHBIC IaHHBIE. Y PBI0 OCHOBHBIM OTJIH-
YUEM 3PUTPOLMTOB B CPAaBHEHHM C MIICKOIHTAIONIMMH SBISETCS HAINYNE
sapa (y MICKOIMTAIOIIUX 3pEeNble SPUTPOLMTH HE UMEIOT sipa). B okpa-
IIEHHBIX Ma3KaX KPOBU SPHUTPOLMUTHI HMEIOT CHHIOI OKPAacKy M OBAJIbHYIO
¢dopMy. SlApo SPHUTPOLMTOB OKpamIMBaeTcs sipuye, UYeM IHUTOIUIAa3Ma
(puc. 9.16).

Puc. 9.16. Dputpounts paayxuoi hopemn (1)

140



Krnerkn nefikouToB y ppI0 B OCHOBHOM MPEACTABICHBI IPaHYIONNTA-
MU, TUM(OIUTAMH, MOHOLIUTAMH.

T'panynoyumel. DTH KIETKM HMEIOT XapaKTepHYIO CTPYKTYpYy, M HX
WHOTJIa Ha3bIBaIOT nosmMopdHo-saepHbiME Jeiikorutamu (PMN). B muro-
IUIa3ME UX COJEep KaTCs MHOTOYHCIICHHBIE MEJIKHE TPaHyNbl. [ paHylIOmUTEl
OTHOCSITCSL K Pa3IMuHBIM MOJTPYIIaM KJIETOK B 3aBUCHMOCTH OT MX OKpa-
CKM B Ma3KaxX KpOBH. Y DBIO IPaHYJIOLHUTHI JIENSATCS Ha TPU TUIA: HEHTpO-
(MBI 1 P03MHO(WITHL SABISIOTCS HaHOOJIee paclpoOCTpaHEeHHBIMH, B TO Bpe-
Ms1 Kak 0a3zoduibl BcTpeyaroTes ropaso pexe. Cuuraercs, 4to 6a30puib-
HBIE TPAHYJIOLUTHI OTCYTCTBYIOT Y JIOCOCEBBIX.

I'panynomnutsr Moryt coctaBisTe 4—60 % yeHKonmMTOB y PHIO, U CyIIe-
CTBYET 3HAYUTENbHAsl PA3HUIA B YUCICHHOCTH TPAHYJIOIMTOB, NMPHUCYTCT-
BYIOLIHMX B KPOBH PA3JIMYHBIX BHJOB PBIO.

OCHOBHBIM HICHTU(UKANOHHBIM MPU3HAKOM TPAHYJIOIHNTOB SBISETCS
SIAPO, CMEUIEHHOE K KPalo IUTOIUIA3MBbl U 3aHUMAOIIEee 3HAUUTEIbHOE TPO-
cTpancTBo. Takxke il TPaHyJIOIMTOB XapaKTEePHO HAMYUE B SIIPE U LIUTO-
a3Me BKIIueHui — rpanyn (puc. 9.17).

Puc. 9.17. I'panynonur

Jumepoyumutr. 310 GONBIINE OKPYTIBIE KICTKH, SAPO 3aHUMAET MOYTH
BCIO IIUTOIUIA3MY. 3pelble TUMQOIUTE OKPAITUBAKOTCS B CHHUIA IBET, HE-
3penbie — B huosetoBsiid (puc. 9.18). Cpenu OenbIX KIETOK KPOBH COCTaB-
JISIOT OOJBIIMHCTBO, 00pa3ys MMM(ONHUTAPHBIN TPO(UIIE.
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Puc. 9.18. 3penslii (ciieBa) 1 He3peblit (cpaBa) TMMGOIUTHI

Monoyumet. TlpenctaBnsaroT co0oil KpyHHBIE KIETKH C OONBIINM
SIAPOM, 3aHUMAIOIIAM OT OJHOM TPeTH A0 MOJOBUHEI KJIeTKH. OCHOBHBIMU
NACHTH(UKAINOHHBIMHA TPU3HAKAMH SBILIOTCS HAIMYKE B IUTOIUIa3MaTH-
yecKoif MeMOpaHe BBICTYIIOB M OBaJbHast popma KieTku (puc. 9.19).

Puc. 9.19. Monouut

Tpomoouumot. I1o mopdosorunueckoii Gopme pa3aHyarOT TPOMOOIUTHI:

— oBanbHbIH (puc. 9.20, a);

— BepeTeHoo0pasusIii (puc. 9.20, 6);

— ¢ mumamu (puc. 9.20, 8);

— parmenTupoBanHsIii (puc. 9.20, 2).

OBasibHasi WK BepeTeHOOOpa3Hast (JOPMbI KIETOK — HOpMaJIbHbIE (Op-
MBI TPOMOOLIMTOB B €CTECTBEHHBIX YCIOBHUSX. B CBSI3H ¢ 3TUM TPOMOOLUTHI
JIETKO CITyTaTh C JTUM(OIUTAMH.

OCHOBHBIM I'€MaTOJIOTHYECKUM TOKA3aTeNIeM SIBISIETCS. (JOPMYJia KPOBH,
KOTOpasi OTpaKaeT MPOLEHTHOE M KOJWYECTBEHHOE COOTHOIIEHHE Pa3iind-
HBIX KIEeTOK KpoBH (Tabum. 9.1). JleiikonurapHas (opMyiaa oTpaxkaeT mpo-
LIEHTHBIA COCTaB KJIETOK OCJIOi KPOBH.
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Puc. 9.20. TpoMOOLHMTSI: a — OBAJIBHEII; 6 — BEPETEHOOOPA3HBII;
6 — C ILIMNaMH; 2 — QparMeHTHPOBAHHBIH

Ta6nua 9.1. @opmyibl KPOBH pany:kHoii ¢opesu cpeaneii maccoii 50 r

DOpMEHHBIE JJIEMEHTHI
Howme; Hespenbie 3pernbie
MaSK&Il) 3pm‘pf))- nmacpo- J'HI/I)M(I)O- MOHOO- rpaHyJ'IOO- Tp0M6‘())- Hroro
uTHl, % e, % e, % uutel, % | waTel, % | muTel, %
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-
fiee 90,78 074 4,24 047 084 2,32 100
3HAYe-
HHUE
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9.4.2. Pe3yabTaThl OHOXHMHYECKHX HCCJIEA0BAHNN Pa3HbIX BUI0B PbIO

Pe3ynbraThl OMOXMMHYECKUX HMCCIEAOBAHUI XMIIHBIX U PACTUTEIBHO-
saHbIX peio (PSP) npencrasnens: B Tabun. 9.2-9.13.

Tab6nuna 9.2. AKTHBHOCTH (hepPMEHTOB CHIBOPOTKH KPOBHU
MOJIOAH Paay:KHOi dopean

Iloxa3arens
Buz peiOb HBDH, ALT, LDH, AST, ALP,
CK, E/r En/n En/n En/n En/n En/n
Parysuas | 3577 686,7 11,8 2215,0 256,1 110,4
hopenp
Ilpumeuanue. CK — kpeaTuHKHHA3a; HBDH — runpokcuOyTupataeruiporenasa;

ALT — ananunamunotpancgepasa; AST — acnapratamunorpancepasza; LDH — nakraraerna-
porenasa; ALP — menounas docgarasa.

Ta6nuna 9.3. KoHneHTpamuu 0CHOBHBIX APAMETPOB CHIBOPOTKH KPOBH
MOJIOH Paay:KHOH dopean

Iokazatens
5 5| g 5 = LR
Bun peiber | g 2 _E S A < B ;2 lgs| o2 | &8 |a s
< g o g < g ] O3 |=Z3 s | ¥ |r=
O 2 S| ZE|CE|FEISF|ZE|EZ|FF
s S | ©¢& g E s g

Panmyxuas 10,31 1,10 3,00 2,20 8,82 |3,70| 0,22 [220,70 5,40
dopenb

Ipumeuanne. Chol — xomecrepun; P — docdop; Glukoza — rirokosa; Ca — xanbuuii;
TG — Tpurnuuepunss; Alb — ansOymun; Mg — maruumii; UREA — moueBnna; TP — oOmuii
Genok.

Tabnauna 9.4. I'emaTosiornyecKkne nMoKasaTejy Kapna
(¢puzHnonornyeckast Hopma)

Kapn
TTokazatenu Ceronerxu (mpyet, Cerosnerku Ceroserku
9KCTEHCHBHAS =
TexHOTOM) (cankn) (bacceiin)
1 2 3 4
Temorno6un, /1 85,1+23 89,024 754+43
T'ematoxput, % 399+1,1 354+0,3 34,1+1,0
DPUTPOLHTHI, MITH/MKJI 1,5 £ 0,004 1,09+0,4 1,3+0,2
Cp. 00beM 3pUTPOLUTOB, MKM® 268,7+ 10,6 24,7+2,7 349,6 +7,3
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OxkoHuaHue tab1 9.4

1 2 3 4
ConeprxkaHue reMoriaoonHa 56742, 81,6423 58,0+ 4,0
B OPUTPOIUTAX, TIT
JIeHKOLUTBI, THIC/MKJI 245+43 41,0+4,5 39,4+43
Biactel, % 0,6 £0,4 0,3+0,1 1,1 £0,2
Ipomuenountsl, % 0,1 +£0,1 0,1 +£0,01 0,6 +0,2
Mutenoupret 054072 05+0,1 03+0,1
HeliTpoduibHbIe, %
Meranmtenomprs: 04+02 07402 07402
HelTpoduibHble, %
Hanouxosneprsie 04402 1,0+£03 0,8+0,2
Heifrpoduisl, %
CerMeHTos1epHbIE HEUTPO- 03401 10405 10403
¢msL, %
00/0611166 YHCIIO HEUTPODHIIOB, 16402 32410 28407
D03UHOGHITEL 1 37412 0.0 00
nceB10303uHO(puITBL, %
Ba300<bnm,1 U 1iceB1006azodu- 36408 00 10405
161, %
ITenucteie knetku, % 0,7+0,3 19+04 16+04
MounouuTsl, % 4,2+0,5 3,0£0,5 2,7+0,7
Jlumbormrtsl, % 85,6 £ 1,6 91,5+0,9 90,2+1,4
Coneprxanue odriero 6enka B

N 2,5-3,0 - -

CBIBOPOTKE KpOBH, I'%

Ta6nuna 9.5. 'emaTonornueckne mokaszarenu PSP (pu3nonoruyeckas Hopma)

[ecTpslii TOICTOIOOHK Benblii TosCcTONMOOMK
[Mokazarenu Ceronerku | Ceronerku Tonosmn | Jlsyxersi Ceronerku
(y1eTo) (31Ma) (;1ero)

1 2 3 4 5 6
T'emornobuH, r/a 749+22 969+28 | 65,8+3,8 | 858+24 809+1,4
T'ematoxpur, % 378+0,7 | 40,7+29 | 28,6+1,3 | 402+17 51,4+1,3
SpuTpoLHTHL, 194005 | 1,8+0,07 | 1,502 | 1,7£0,08 | 1,9+ 0,04
MJTH/MKJT
Cp. ofvem oputpo- 1504 44 15 9| 24708+ | 195684 (243,1 2143 | 2664+62
LIUTOB, MKM 28,5

ConeprxaHue reMo-
TJIOOWHA B 3pUTPO- 40,67 +3,4 | 552+3,9 [4498+1,5| 51,38+3,2 | 416+0,9
[UTAX, [T

JlefixonnL, 262446 | 10,6+1,8 | 34,6+27 | 398437 | 568+4,0
TBIC/MKII
Tpombomurer, 2995436 | 11,541,95 | 21,1+2,5 | 343+1,4 | 63,6+8,1
TBIC/MKII
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OxkoHuaHue tabi1 9.5

1 2 3 4 5 6
Bnactel, % 0,0 0,1 0,0 0,0 1,2+0,3
Ipomuenouutsl, % 0,6 £0,1 0,7+0,2 0,1 0,0 1,1+0,2
Muenonurst 04+0,1 | 25402 | 13+03 0,0 09402
HeifrpoduibHbie, %
MeramueronuTs 13+03 | 229+27 | 18426 | 2904 | 0,7+02
HelTpoduibHble, %
Manouxosneprpie 02+01 | 77+10 | 88«11 | 05+0,1 | 08+0,3
HelTpoduisl, %
CermenTosnepHsIe 0,0 27406 | 2,105 0,0 0,0
HelTpodmisl, %
Obmee =mcito 25403 | 358+27 |306+26 | 3504 | 24=03
HelTpoduiios, %
D03UHODHITEI
[ICEBI0D03HHO(UITHI, 9,7+1,1 1,5+0,3 0,1+0,3 6,9 +0,6 42+0,6
%
basopuue 04+0,1 0,0 0,0 0,0 0.1
niceB06azodmsl, %
}’;{’GHHCTHC KJIETKH, 0.0 0.0 01 0.5+0,1 0.2
Mownornutsl, % 0,2+0,1 1,3+0,2 0,4+0,1 0 0,9+0,2
Jlumbormrtsl, % 67,1+14 60,6+33 | 685+4,1 | 889+0,7 90,1+0,8
ConeprxkaHue oore-
r0 Genka B CHIBOPOT- — 1,7-3,0 - 441+0,2
Ke KpoBH, 1%

Tabnumna 9.6. BuoxuMuveckasi XapaKTepHCTHKA roJ0BHKOB JIEHCKOTO OCeTpa

ITokazatens

3HaueHUs

OO6wmii 6enok, /11

17,8 £1,7-32,7+2,8

MoueBuHa, MMOJIB/JT

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

TimoKk03a, MMOJIB/JT

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

XosectepuH, MMOJIB/ T

50+14533+14

Ilenounast ¢poctarasa, En/n

205,0 £52,3-230,0 £ 57,5

Ta6nua 9.7. BuoxumMuYecKasi XapaKTePUCTHKA THYHHOK OesTyru

TToka3zaTennb 3HavYCHUS
AST, ME/n ! 243,1 + 66,71-315,08 + 29,8
ALP, ME/r ! 915,12 +51,61-1017,26 + 98,62
ALT, ME/n? 5,63 +0,82-5,92 + 0,81
LDH, ME/i* 1010,11 + 64,36-1079,35 + 101,5

GLU (rmoxko3a), ME/x*

97,93 £+ 2,14-100,20 + 0,87
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Ta6nuna 9.8. BuoxuMHYecKasi XapaKTePUCTHKA CHIBOPOTKH KPOBH
3peJIbIX MPOU3BOUTeNIeli CeBPIOTH

[pymmna ALP ACP LDH CK AST ALT
Camist 72,50 + 15,81+ 2053,30+ | 5958,94 + 2449 + 541+
10,44 2,49 568,08 1330,54 46,33 1,18
Cavxcit 65,60 = 15,46 + 1961,00+ | 7233,15+ | 286,30+ 5,89+
14,65 2,74 481,71 2021,40 59,29 1,18
P-kpurepuit 0,095 0,671 0,583 0,028 0,019 0,213
(?66;2‘3“ 69,05+ | 1563+ | 200715+ | 6596,05+ | 26560+ | 5,65+
13,04 2,59 521,97 1807,19 56,55 1,18
BBIOOPKH
Ta6nuna 9.9. BuoxuMuyecKkHe MOKa3aTe CHIBOPOTKH KPOBH
NPOM3BOUTEEil 0CETPOBBIX B MPEIHEPECTOBBII MEPHO/T
Junarmazon
IMokazarens HOPMAJIbHBIX Crepusip (n = 8) B?;Tfps,)l: t
3HAYEHUH
T'J110K03a, MMOJIB/JT 1,7-2,1 42+1,0 54+25
OO61wmii 6eNokK, /11 30-45 419422 46,7+5,8
AcAT, MKKaT/in — 1,02+ 0,04 0,86 + 0,32
AnAT, Mkkat/n — 0,39 +0,03 0,25+ 0,04
Koadduuuent ge Purica 2,0-4,0 2,6 3,4
Heopranmueckuit hocdop, 20-30 28403 23402
MMOJIB/JT
OO0uMii KaablKi, MMOJIB/JI 1,8-2,3 25+0,2 18+0,3
Ta6nuna 9.10. Mopdodusnonornieckue noka3aTean neabHoii KPOBH
NPOM3BOUTEEll 0CETPOBBIX PHI0 B MPEIHEPECTOBBII MEPHO
Hara3oH HOpMaJlb- Crepnsiab Becrep Fy
Toxazaremu s HBIX 3Haqel:{m71 (np= 8) (n =p3)
HGB, r/n 67-110 87,3+6,3 825+5,1
RBC, x10” 0,9-1,9 191+0,17 1,86 + 0,40
PCV, % 26-46 26,7+1,7 278+16
MCHC, r/n 250-350 331,9+23,6 297,8 £ 21,7
MCH, nr 40-110 474+42 50,4+ 14,2
MCV, MxM® 140-300 1457 + 14,6 164,5+ 34,5

Ta6nua 9.11. Mopdonoruyeckuii coctaB kKpoBu rogosuxos rudpuga C x BC

Iokazatens Konrpons
HGB, r/n 89,0+6,0
PCV, % 292+12
RBC, x10* 1,601
MCHC, r/n 309,7 +32,4
MCYV, MM’ 188,4 +13,2
MCH, or 57,7+5,7
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Ta6nuna 9.12. KoHneHTpanus MoJI0BBIX FTOPMOHOB B CHIBOPOTKE KPOBH
MpoH3BoUTEeii 0CeTPOBBIX B MPETHEPECTOBBII MepHO

IMoka3atenu Crepisigs (n = 15) Bectep F (n =8)
IIporectepoH, HI/n 9,6 +6,0 29+17
Dctpaano, mr/mi 4546 + 82,9 86,4 + 27,3
TecTocTepoH, HI/Mi 45+272 97+1,6

Ta6nuna 9.13. KoHneHTpamuusi MoJI0OBbIX TOPMOHOB B CHIBOPOTKE KPOBH

rogoukoB rudpuga C x BC

ITokazarenb Kontpoib OnbIT
TIporectepoH, Hr/mi 1,0+04 11,4+7.2
Dctpaanon, mr/mi 64,6 + 38,3 197,2 +£51,9
TecrocTepoH, HI/MIT 152+0,6 10,2+1,2
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10. METO/JIbI TOKCUKOJIOTHYECKHAX UCCJIEJOBAHUM.
BUOTECTUPOBAHUE

BuotecTupoBaHue ycTaHaBIMBaeT MOAXOMAbl K ONPEAETICHHUI0 OCTPOH
TOKCHYHOCTH XMMHYECKHX BEIIECTB M UX CMECEH, MPUPOIHBIX U CTOYHBIX
BOJ B J1a0OpAaTOPHBIX YCIOBUSIX C HCIOJIB30BAaHHEM B KayecTBE TECT-
00BEKTOB aKBapUyMHBIX pbIO rymmu (Poecilia reticulata).

OO6nacTh MPUMEHEHHS: OLIEHKa OCTPOI TOKCHYHOCTH BOJIOPACTBOPUMBIX
XMMHYECKHX BEIIECTB, WX CMECEH, NPUPOJHBIX M CTOYHBIX BO[,
YCTaHOBJICHHE HOPMAaTHBHBIX TpeOOBaHMH K Ka4yeCcTBY BOJ, KOHTpPOJIb 3a
co0JII0IeHIEM HOPMATHBOB JIOMyCTHUMBIX COPOCOB XUMHYECKUX BEIECTB B
BOJHBIE OOBEKTHl B KOMIUIEKCE C (DU3MKO-XUMHYECKUMH METOJaMHu;
MOHHUTOPHHT BOJHBIX OOBEKTOB, IPEKAE BCEr0 B pallOHaX PACHOJIOKCHUSA
HCTOYHHUKOB aHTPOIIOT€HHOIO BO3JEHCTBHUS; OIIEHKA COCTOSHHUS BOJHBIX
9KOCHCTEM.

TepMHUHBI U onpe/eIeHUS:

» Oe3BpenHas KOHIeHTpauus otaenbHbix BemecTB (BK10) wnmm
kpatHocTh paszbasnenusi Boj (BKP10) — skcnepuMmeHTanbHO MOJydeHHOE
3HAUYEHHWE KOHIIEHTPAIUU XMMHYECKOTO BEIIECTBAa B BOJE MM KPAaTHOCTH
pa30aByieHHsI BOJ, COOTBETCTBEHHO BBI3BIBAIOLICH H3MEHCHHE TECT-PEAKIINH
He Oomee wem y 10 % ocobell TecTupyeMod MNOIyISINUN HPH KPaTKO-
CPOYHOM BO3/ICHCTBUM B TEUEHHE 33/IaHHOTO CPOKA HAOIIOACHHH;

* OMOJIOTHYECKOE  TECTUPOBAHME BOJBI  (pacTBOpa  XHMHUYECKOTO
BEIIECTBA) — OSKCIEPHUMEHTAIGHOE OMNpEAEIeHHEe TOKCUYHOCTH BOJBI
(pacTBOpa XMMHYECKOTO BEINECTBA) IO W3MEHEHHIO OIPEIEICHHOIO
MOKa3aTesIsl AKU3HEAEATEIbHOCTH TECT-00BEKTA;

* BEII[ECTBO — XUMHUECKHUIl JIEMEHT U €r0 COCINHECHNUS, HaXOAIINecs B
€CTECTBEHHOM COCTOSIHHH JIM0O MOTyYeHHBIE B PE3yIbTaTe aHTPOIOTC€HHOM
NeSITeIbHOCTH, 32 UCKIIFOUEHHEM PacTBOPUTEIIS,;

* BOCIIPOM3BOAUMOCTD pe3yIbTaToOB O6roTeCTUPOBAHUSA -
XapaKTepUCTHKa KadyecTBa OMOTECTHPOBAHMS, OTpaXkaromias OnM30cTh
pe3yIbTaTOB, TOJXYYEHHBIX O OJHOH METOAWKE, Ha OZHOM W TOM K€
STAJIOHHOM BEIIECTBE, HO B PA3JIMYHBIX YCIOBHAX (Pa3sHBIMH OllepaToOpaMmHy,
B Pa3HBIX JJAOOPATOPHUAX WM B pa3HOE BpeMs);

* ICXOAHBIM PAacTBOp — KOHLEHTPUPOBAHHBIM BOJIHBIA  pacTBOP
UCCIIEIYyEeMOTO BEIECTBA, M3 KOTOPOTO TOTOBAT PACTBOPBI C DPAa3HBIMHU
KOHIIEHTPaLUsMH 3TOT0 BELECTBA AJIS IOCJIEAYIOIIEro TECTUPOBAHMUS;

* KpUTEPUIl TOKCHYHOCTH — YCTAHOBICHHOE 3HAUCHHE W3MEHEHHS
BBIOPAHHOTO MOKa3aTelsl )KU3HEAEATeIbHOCTH TeCT-00beKTa, Ha OCHOBAaHUU
KOTOPOTO JIEJIAI0T BBIBOJI O TOKCUYHOCTH TECTUPYEMOT0 OOBEKTA;
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* MenraHHas (G PEKTHBHAS KOHIICHTPAIHS FIN KPaTHOCTh pa30aBIeHUS
Box (OK50/3KP50) — oKcrepuMEHTaNbHO —IIONIydeHHOE 3HAYCHHE
KOHLIEHTPAllMM XUMHYECKOTO BelecTBa (CMecH) B BOJIE WM KPAaTHOCTH
pa3daBiicHHS BOJ, BBI3BIBAIOIICH M3MEHEHHE TecT-peaknuu y S50 % ocobeit
TECTUPYEMOH MHOMYIALUHA NPH KPaTKOCPOYHOM BO3JACHCTBHM B TEUCHHE
3aJ]aHHOTO CPOKa HaOIOICHNS;

* Me/MaHHas JieTalbHass KOHIIEHTpalusl MM KpPaTHOCTb pa30aBieHHS
Box (JIKSO/JIKP50) — oSKcrepuMEHTambHO TIIONyYeHHOE 3HAa4YCHHE
KOHLIEHTPAllMM XUMHYECKOTO BelecTBa (CMecH) B BOJIE WM KPAaTHOCTH
pa3baBieHHs BOI, BbI3bIBapomei ruOens 50 % ocobeil TecTHpyemoii
TIOMYJIAIUK TIPH KPAaTKOCPOYHOM BO3JICHCTBHU B TEUEHHUE 33laHHOTO CPOKA
HaOJIIOIEHHI;

* OCTpasi TOKCUYHOCTh — IPHUCYIIEe XUMHUYECKOMY BEIIECTBY (CMECH)
CBOHCTBO HAHOCHUTPH YIIEpO OpraHW3My NPH KPAaTKOCPOYHOM BO3JACHCTBHU
Ha HEro;,

* [oJIycTaTH4eckass (CTaTUUeCKH BO30OHOBIsieMasi) TECT-CHCTEMa —
CTaTH4YeCKas CHCTEMa, B KOTOPOW TECTHPYEMBIH pacTBOp OOHOBISETCS
Kaxnaple 24 u;

* IPEAEIBHO JAOMYCTUMBIH COpOC — Macca XMMHYECKOTO BEIECTBA B
CTOYHBIX BOax, MAaKCHUMaJIbHO JonycTtumas K OTBCACHUIO C
YCTAQHOBJICHHBIM PEKMMOM B JIAHHOM ITyHKTE BOJIHOTO OOBEKTa B €IMHUILY
BpEMEHU C 1eJIbl0 OOecredeHnss HOPM KadecTBa BOJAbI B KOHTPOJLHOM
IIYHKTE;

* IPOTOYHAsA TECT-CHCTEMA — TECT-CHCTEMa, PU KOTOPOH NMPOHCXOIUT
HEeMPEPhIBHBIA WU MEPUOAMYECKHUN MaccaX TECTUPYEeMOro pacTBopa 6e3
PEUMPKYJSLUNA Yepe3 eMKOCTh, B KOTOPOU MPOBOIUTCS SKCHEPUMEHT WU
KyJIbTHBUPOBAHHUE TECT-OPraHN3Ma;

* cMech — /1Ba MiM OoJiee BEIIeCTBA B TBEPAOM BHE MIIH HAXOSIIHECS B
PAaCTBOPCHHOM COCTOSIHUM IIPU YCJIIOBHUU, YTO OHU HE BCTYIMAIOT B PCAKIHU
ApyYT € IpyToM;

* CTOYHas BOAAa — BOJAA, OTBOJAMMAs IIOCIE WCIONB30BaHUS €€ B
XO35ICTBEHHO-OBITOBOIl ¥  NPOM3BOJCTBEHHOH JesATENbHOCTH (KpoMe
JPEHaXHOW, KapbepHOM, MIAXTHOM, PyIHUYHOIl), a TakKe OTBOJAMMAs C
3aCTPOEHHON TEPPUTOPHH, Ha KOTOPOH OHa 0Opa3oBajach;

* CTaTMUeCcKas  TECT-CHCTeMa —  TeCT-CUCTeMa, TP  KOTOpOi
TECTUPYEMBIH PacTBOP HE BO30OHOBIISETCS B XO/I€ SKCIIEPHUMEHTA;

* TeCT-00BEeKT(bI) — BOIHBIN(BIE) OpPraHM3M(bI), YYBCTBHTENBHBIN(E) K
JICUCTBHIO TOKCHYECKMX BEIIECTB M CHENHAIBHO MOJTOTOBJICHHBIH(E) B
J1a00paTOPHBIX YCIOBUSIX K OMOTECTHPOBAHUIO;
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* TeCT-peaKus - H3MEHEHHE BBEIOpPaHHOTO TOKa3aTes
JKU3HENEATENLHOCTH TECT-00beKTa II0J BO3LEUCTBUEM TOKCHYECKOTO
BCIICCTBA;

* TOKCUYHOCTh — CBOHCTBO BOJABI (BOJHOW BBITSDKKHM, pPacTBOpa
XMMHYECKOTO BEIIECTBa), 00YCIOBICHHOEC HAaJMYHUEM B HEW TOKCHYCCKHX
BEIIECTB u XapakTepusyloniee ee CIIOCOOHOCTH HapylaTh
JKU3HEESITEIbHOCTh BOJHBIX OPTaHU3MOB;

* TOKCHYECKUH 3PQPEeKT — pe3yipTaT BO3IEHCTBHS TOKCHKaHTa Ha
BOIHBIM OpraHu3M, NPOSBISAIOLIMICI B HM3MEHEHMM II0Ka3aTeleil ero
JKHU3HEIEITENLHOCTH,

* YPOBEHb TOKCHYHOCTH BOIBI (pacTBOpa XUMHYECKOTO BEIIECTBA) —
KOJIMYECTBEHHAsT XapaKTepPUCTHKAa TOKCHYHOCTH, OIpeneisieMas depes
MHUHUMAJbHYIO KPaTHOCTb pa30aBiieHHs, IPU KOTOPOM TOKCHYHOCTbH BOJBI
y>Ke He TIPOSIBIISIETCSI.

10.1. YciioBHsI BBIIOJIHEHUSI GMOTECTHPOBAHMUS

brorectupoBaHne TpPOBOIUTCS B HOPMAIBHBIX  JaOOPAaTOPHBIX
YCIOBUSAX, B TIOMEIIEHHM, TJle HE XpaHATCS JETydhe BellecTBa U He
BBINOJIHAIOTCS pabOTHI ¢ UX MPpUMEHEHHEeM. 10 IKCIIEpUMEHTa U B XO/I€ €ro
nabopaTopHbIe IIOMEIIeHHs He 00pabaThIBAIOT MHCEKTHIMIAMH.

Temneparypa Bo3ayxa B 1abopaTopu IpH OHOTECTHPOBAHHH JIOJKHA
ObiTe  21-25°C (s KakAOW  METOJMKH  YCTaHOBJEHBI  CBOM
TeMIepaTypHble ONTUMYMBI), HO JUI1 KaXJOTO OTIENBHOIO TecTa — OBITh
MOCTOSIHHOM B npeaenax +1 °C.

OcBelieHre  MOMEIICHUS:  €CTECTBEHHOE  WJIM  HMCKYCCTBEHHOE.
Hcronb3yloT paccestHHBIH CBET, HE JOIYCKaeTcsl MOMaJaHue MpSMBIX
COJIHEYHBIX JIyueil Ha TeCT-00BEKT.

CBeTOBOH IEpHOA: KEJATeNbHO IPOBOAMTH TECT C YepelNOBaHUEM
OUKIOB CBeTa M TeMHOTHI 16 w:8 1 ymmbo 12 4:12 u ¢ 15-30-MuHyTHBIM
MepeXoOAHbIM mepuofoM. Jlig moanepX aHHA  CBETOBOTO  peXHMa
PEKOMEHAyeTCs UCTIOIE30BaTh TEPMOIFOMUHOCTAT.

ObopynoBanne, KOHTaKTHUPYIOIIEE C TECTHPYEMBIMH pPacTBOpaMH,
JOJDKHO OBITH CAENIaHO MPEATIOYTHTEIFHO HMOTHOCTBIO U3 CTEKJIA WIIN JIPY-
T'HX HHEPTHBIX MaTepHaNOB.

10.2. O61mue NpUHOUNBI U CXeMA MPOBeIeHH OMOTeCTHPOBAHNUS

HpI/IHIII/IHI/IaJ'ILHaSI CcXeMa IPOBECACHUSA 6I/IOTCCTI/Ip0BaHI/IH BKJIIOYAC€T TpU
OCHOBHBEIX 3Tara:
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1) moaroroBka K TECTHPOBAaHMIO: COOp HWMEIOMEHCS JTOCTYITHOMN
nH}pOpMaLUK 0 XUMUYECKOM BEIIECTBE, PEI0JIaracMOM COCTaBE CTOYHBIX
BOJI; aHAJIM3 cOOpaHHO# MH(pOpMaK U pa3paboTKa CXeMbl UCCIIEI0BaHuS;
KyJIbTHBUPOBaHUE TECT-KYJIbTYpBI; MIPUTOTOBJICHUE pacTBOpoB
TECTUPYEMBIX ~ BEIIECTB  3aJaHHBIX  KOHIEHTpauud, ordop mpob
aQHAIM3UPYEMBIX 00pa3LOB OKpYKAIOIEH cpeabl (IIOBEPXHOCTHBIX BOJI,
CTOYHBIX BOJ], OTXOJIOB U T. [I.) M IPUTOTOBJICHUE BBITSDKEK;

2) HEIOCPEACTBeHHO IKCIECPUMEHT, IPOBOJUMBINA B ABC (has3bl: TECT Ha
YCTQHOBJIICHHE  TPAaHHWI HWCCICJOBAaHMA M  OKOHYATEIBHBIH  TECT.
ITpn HE06XOAUMOCTH JOTIOIHUTENBEHO IPOBOIAT OTPaHUIUTEIIBHBIA TECT;

3) 00paboTKa 1 OIeHKa MOJYYCHHBIX Pe3yIbTaTOB.

1-it sman. Iloozomoeka Kk mecmuposanuio.

Heobxomumo coOpath CHEAYOUIYI0 HHPOPMALMIO O BEIIECTBE:
pacTBOPUMOCTh B BOJAE, [JaBJICHHUE HACBHIIICHHOTO TIapa, XHMHYECKas
YCTOHYUBOCTb, KOHCTaHTBI JIMCCOLHALIHH, OHopaznaraeMocTb.
JloTioyTHUTENBHBIE JaHHBIE, KOTOPBIE CIEAyeT IPUHUMATh BO BHUMaHHE IIPH
IUIAHUPOBAaHUU  DKCIIEPUMEHTa M MHTEPIPETallMd  IOJYYEHHBIX
PE3yNbTAaTOB: CTPYKTypHast (opMyIa, CTEIIEHb YUCTOTHI, IPOUCXOKACHUE U
MPOLIEHTHOE COJIepKaHUE 3HAUMMBIX IPUMeECeH, IPUCYTCTBUE JOOABOK U HX
KOJIMYECTBO, KOOI HUITUECHT pacIipeaeiIeH s N-OKTaHoJI/BOIa.

Ha ocHoBanum ananmuza coOpaHHO#W HH(OpManuu pa3padaTbiBacTCs
cxema uccienoBanus. OHa BKIIIOYAET:

* BEIOOP TECT-CUCTEMBI (CTATHYECKOH, TOIYyCTaTH4eCKOM, MPOTOYHON) B
3aBUCHMOCTH OT CTOHKOCTH BEILECTBA;

* BEIOOP BCIOMOTAaTeNbHBIX BELIECTB JUIi TECTHPOBAHUS BELIECTB C
HU3KOH BOIOPACTBOPHMOCTBIO: OPTaHWYECKHUH PacTBOPHUTENb, SMYIBIaTop
WIN JUCTIEPCAHT; JOIYCKAeTCcsd HCIOIb30BaHHE METOJA YIbTPa3BYKOBOMH
aucnepcuu. PekoMeHyemble OpraHHYecKHe pPacTBOPHUTENN: TPHITHIICH-
[JIMKOJIb, TUMETHI(GOPMaMHU/I, ITAHOJI, al[eTOH;

* BBIOOp Hauboiee COOTBETCTBYIOIIETO €M HCCIEJOBAaHHUS TECT-
oObekTa (IIpU HAJIMYMK WHPOPMAIMU O YYBCTBUTEIBHOCTH TOTO WA WHOTO
BU/IA K OT/JIEJILHBIM KJIaCCaM BEILIECTB).

KynbTHBUpOBaHWE TECT-KYJIBTYp HPOBOIST B COOTBETCTBHH C
TpeOOBaHUSIMH, U3JI0)KEHHBIMU B KOHKPETHBIX METO/IMKAX.

C mepuoauYHOCTHIO, OMPENEICHHON KaxJa0H KOHKPETHOH METOIMKOM,
HO He pexe | pasa B MOJiroja TecT-KyJIbTYphl IIPOBEPSIIOT HA IPUTOJHOCTh K
OMOTECTUPOBAHHUIO IIYyTEM OLEHKH YYBCTBHUTEIHHOCTH K JTAJIOHHOMY
(pedepencromy) BemectBy — aByxpomoBokuciomy kamuio (K,Cr,Oy).
TecT-00bEeKThI JOIDKHBI pearupoBaTh Ha BO3JEHCTBHE STAJIOHHOTO areHTa B
OTOBOPEHHOM METOJIMKOM JHara3oHe.
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VY IOBIETBOPHUTENBHBIE  PE3YNbTAaThl, IOJYYCHHBIC TIPH  IIPOBEPKE
JMana3oHa pearnpoBaHUsl TECT-OPTaHU3MOB Ha MOJIENIbHBIA TOKCHUKAHT, HE
o0ecrieunBaOT TapaHTHH aJeKBaTHOTO pearupoBaHHs OPraHU3MOB Ha
Jpyrue BEIleCTBA U UX CMECH, OJHAKO PETYJSIPHO MPOBOAMMAs ITPOBEPKA
MIO3BOJISIET BBISIBUTH OLIMOKH IPY MIPUTOTOBJICHUH HCCIIEIYyEMbIX CMEced U
pacTBOpPOB, a TaKkXkKe HapylleHWs, JOIyCKaeMble B  Ipolecce
KyJIbTHBUPOBAHUSI OPTaHU3MOB U YCIIOBUSX IPOBEACHHS OIBITOB.

Ecnu 9yBcTBUTENBHOCTD KyJIbTYpPHl HE YAOBICTBOPSIET YCTAHOBICHHBIM
TpeOOBaHMAM,  AHATU3HPYIOT  BO3MOJKHBIE  TPUYMHBI  CHIDKCHHSA
qyBCTBUTEIBHOCTH, IPOBOAAT COOTBETCTBYIOILYIO KOPPEKTUPOBKY YCIOBHI
KyJITHBUPOBaHU. [Ipr HEOOXOANMOCTH KyIbTYpY 3aMEHSIOT HOBOH.

B Teuenne 1 Mec 10 W B mepuoj NMOCTAHOBKH SKCIIEPUMEHTA Y TECT-
00BEKTOB HE [IOJDKHO HaONIOAaThcs MPU3HAKOB CTpecca: BBICOKOM
CMEPTHOCTH, aHOMAJILHOT'O [TOBEICHUSI )KUBOTHBIX.

Jns  MCKIIOYEHHWs TepHoja aKKIMMaTH3alUuK — KyJIbTypbl —IIepen
OMOTECTUPOBAaHMEM  pPEKOMEHIyeTcs, 4YToObl  BOJa, B  KOTOPOM
KYJIbTHBUPYETCSI TECT-OpPraHU3M, UMeJa CXOJHbIH cocTaB (pH, ecTKoCTh)
C HCIOJIb3yeMON B KadecTBe pazdaBiisAomed sl TecTa. B mpoTHBHOM
cilyyae KyJIbTypy alalTUPYIOT K TECTOBBIM YCJIOBUSIM (TeMIlepaTypa, Boja
TOTO € COCTaBa, YTO M HCIIONb3yeMas B TeCTe pa30aBisiomas Boja) B
TeyeHue He MeHee 48 4.

Otbop mpoOd TOBEPXHOCTHBIX BOJA  OCYLIECTBIISIIOT — COTJIACHO
I'OCT 17.1.5.05-85 «O6uiue TpeboBanus K 0TOOPY NPOO TOBEPXHOCTHBIX U
MOPCKHX BOJ, JIbJla U aTMOC(EPHBIX OCAIKOBY», CTOYHBIX BOJ — COTJIACHO
WHerpykuuu 1o ot6opy mpod Iyl aHajiu3a CTOYHBIX M IOBEPXHOCTHBIX
BoJ, yTBepkIeHHOW ['ockomureTroM PecmyOmuku Bemapyck mo skonorun
16 ¢despans 1994 r.

Jnst orbopa M XpaHeHHS NPOO HCIOIB3YIOT CTEKISHHYIO MOCYAY,
KOTOPYIO 3amOJIHSAIOT MOJ MPOOKY M IJIOTHO 3aKkpbiBaroT. OO0beM MpoObI
BOJIBI UISL OIIPEAETICHUs] OCTPOH TOKCHMYHOCTH JOJDKEH OBITH B /Ba pasa
Oonpiie  TpeOyemoro [uisi XpaHeHHs AyOiMkaTa mpoObl J0 KOHI@A
tectupoBanust. [IpoObl, oToOpaHHBIE 111 OMOTECTUPOBAHMS, HE TOAJIEKAT
KOHCEPBUPOBAHHIO XMMHUUYECKHMH BEIIECTBAMH U 3aMOPKUBAHUIO.

BrorectupoBanue npod BojBI IPOBOJAT HE Mo3JHEE 6 U Tociie 0Toopa,
a MpH OTCYTCTBHM TaKOW BO3MOXXHOCTHU JIOMYCKaeTCs OMOTECTHPOBAaHUE
npo0 BOJBI, KOTOpPBHIE XPaHWINCh B TEMHOTE B JIOBEpXY HAIlOJHEHHOM
IUTOTHO 3aKpPBITOH Tocy e npu Temueparype (4 + 2) °C ue 6onee 72 4.

[lepen OGnorecTupoBaHHEM MPOOLI BOJBI MIEPEMEIINBAIOT U QHIBTPYIOT
yepe3  ¢wibTpoBambHyt0o  Oymary. Ecmm  toro  tpebyer  1menb
OnoTecTUpOBaHUS, TIPOOBI BOJBI HE GHIBTPYIOT.
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Ipucomosnenue pacmeopos mecmupyemvix XUMUYECKUX BeUjecms, ux
cmecell, NPUPOOHBIX U CIMOYHBIX 800 3A0AHHBIX KOHYECHMPAYULU.

JIist  BBIMOJIHEHHST OMOTECTHPOBAHHS TOTOBST cepuio (He MeHee 5)
pPacTBOPOB, COAEPKAILIUX HCCIEAYeMOe BEIEeCTBO (CMeCh BEIECTB) B
pasHBIX KOHIIGHTpAIMsAX, WINM cepuio (He MeHee 5) pa3z0aBieHHA
TECTUPYEMOH MPOOKI BOJBI (CTOYHOM, IPUPOJTHOH).

BriOpanHbIe TEeCTOBBIE KOHIEHTPAIMHA CTOYHBIX, MPUPOIHBIX BOJ,
BBITSDKCK TOTOBSATCS Pa3BEJCHUEM HCXOJHBIX CTOYHBIX, MPUPOIHBIX BOJI,
BEITSDKEK 10 TpeOyeMoi KOHIIEHTPAITUH IT0 OTHOIIECHHUIO K UCXOTHOM.

BriOpaHHBIE TECTOBBIE KOHLEHTPAIMM XMMHUYECKOTO BEIIECTBa (CMecH
BEIIECTB) TOTOBSITCS pa3BeleHHEM MCXOJHOTO (MaTOYHOTO) pacTBopa
TECTUPYEMOTo BellleCTBa (CMecCH BelecTB). Eciu TecTHpyroTcs BBICOKHE
KOHIICHTPAIUH, BEIECTBO MOKET OBITh PACTBOPEHO B pazOaBJsromeii Bomie
HETIOCPEICTBEHHO.

XuMudeckne COCOMHEHUS MJOJDKHBI TECTHPOBAaThCS O  IIpejela
pacTBopuMOCTH B Boze. JIJIs BEIIECTB, MMEIOIINX HU3KYIO pACTBOPHMOCTD B
BOJIe, JOMTYCTUMO HCIOJIB30BaTh U TECTHPOBAHMUS HACHIIICHHBIN pacTBOp,
4yT0o0BI OBbUIA JOCTUTHYTA MaKCHMaJIbHO BO3MOJKHAsI KOHLIEHTpalus. BaxHo
4yToOBl 3Ta KOHIEHTpAlMs HE Hapyllaja TECT-CUCTEMY HHBIM 00pa3zoM
(HanpuMep, oOpa3oBaHME  IUICHKM Ha  IIOBEPXHOCTH  pacTBOpa
MIPEeJOTBpAIIaeT HACKIIICHUE BOJIBI KUCIOPOIOM).

Ecnu mcrone3yercs BCIOMOTAaTeIbHOE BEIIECTBO, BCE TECTUPYEMBIE
pacTBOPHI JOJDKHBI COJIEP)KaTh €ro B paBHBIX KosimuecTBax. KoHLeHTpaun
JAHHBIX BEIICCTB JOJDKHBI OBITh MHHUMAIBFHBIMHU, HO B JIFOOOM cilydae He
npeBbiiaTh 100 MF/,I[MS.

OO0s3aTeieH KOHTPOJh KOHIIGHTPAIMH BEHIECTB M WX CMecell Tocie
MIPUTOTOBIICHUS TECTHPYEMBIX PacTBOPOB. EcCIM 3TO HEBO3MOXHO — WC-
MTOJIB3YIOT HOMHUHAIEHBIC KOHIICHTPAIIHH.

B [momomHeHWe K cepUM  pa3BENCHHH TECTUPYEMOTO BeIIecTBa
oOs3aTenbHa NapajuieNbHasi NOCTaHOBKa KOHTpousi (pasbaisitomias Boja
06e3 BeumiectBa). Ecnmm B XoJe  OKCHEpUMEHTa  MPUMEHSIOTCS
BCIIOMOTaTelbHbIE BELIECTBA, HEOOXOIUM JOMOJIHHUTEIBHBIA KOHTPOIb
(pazbaBnsitonmas  BojAa, cojepiKamias pacTBOPUTENh B MaKCHMaIbHO
HCTIONIE3YEMOU KOHIIEHTPAIINN ).

B  kagectBe  pasbaBisionmiedd  BOABI  MOXKET  HCIIOJIB30BATHCS
OyTHJIMpOBAaHHAS IHThEBas, BOJONPOBOAHAS  (ICXJIOPUPOBaHHAS U
HACBIIICHHAs KUCJIOPOJIOM IIyTeM OTCTauBaHHs B TEUSHHE HE MeHee 3 CyT)
mu00 BOCCTaHOBJCHHAas Bojaa (rotoesiT B cooTBercTBuH ¢ WCO 6341.
PexoMeHyeMbIMH TapaMeTpaMy KadyecTBa BObI, HCIOJIb3YeMOH B ITHX
nensx, sBisoTes: kectkocth (mo CaCOjz) — He 6Gomee 180 MF/ILMS,
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XUMHYecKas NOTPeOHOCTh B KHUCIOpoae — He Oomnee 5 Mr/;:[M3, coJepKaHue
B3BELICHHBIX YaCTHI[ — He Gosee 20 MI/aM®, 0CTATOYHOTO xJiopa — He OoJee
3 MKF/M3, 00mmx GochopopraHmIeCcKUX MECTUITUAOB — He Oojee 50 Hr/z[M3,
OPTaHHYECKOro X1opa — He 6omee 25 Hr/M°, OPraHHYECKHX BELICCTB B
TiepeceTe Ha yriepos — He 6oiee 2 Mr/am’.

PacTtBopsI TECTOBBIX KOHIIEHTpaIuii JIOJDKHBI TOTOBUTHCS
HEMOCPEJCTBEHHO TIepell BHECEHHEM TeCT-OPraHU3MOB. OKCIEPHUMEHT
JNOJDKEH HadaThCs He Tmo3gHee deMm dYepe3 30 MHH ¢ MOMEHTa
IIPUTOTOBJICHUS PACTBOPOB.

PexomeHyeTCsl KOHTPOJIb KOHIIGHTPALUU TECTUPYEMBIX BEIIECTB U UX
cMecell B Hadajie M KOHIIE TecTa JCHCTBYIOIIMMH METOIAMH OTIPEICICHUS
COIepXKaHWs XUMHYCCKHX BEIIECTB B BOAC (TUTPUMETPHUYCCKIUIA,
ra3oxpomarorpaduyeckuii u ap.).

2-11 sman. Ilpoeedenue Ixcnepumenma.

B xome »skcmepmMeHTa TeCT-OOBEKTHI B TEUYCHHE OMPEACTICHHOTO
METONMKOH  IIPOMEKYTKAa  BPEMEHU  IIOABEPralOTICsS  BO3JEUCTBUIO
PacTBOpPEHHOTO B BOJE BeIIECTBAa (CMECH BEIIECTB, BOM, BEBITSDKEK W3
00BEKTOB OKpYIKaroIIeil cpe/ibl) B AUaNa30He KOHIICHTPAIIHH.

IToBTOpHOCTE B OMNBITE U KOHTPOJIE TPEXKpaTHas (B OPUEHTHPOBOYHOM
SKCIEpUMEHTE JIOMYCKaeTCsl OJJHO- MM JBYKpaTHas).

Temmneparypa onpenensieTcss METOIUKON, HO JUIS KakKJOTO OTAEIBHOTO
TecTa JIOJDKHA OBITh TIOCTOSHHOM B mpenenax =1 °C.

B xoHTpoJe 1 TecTOBBIX pacTBopax pH M0mkeH U3MepAThCS B Hadaje U
KOHIIE TecTa. TecT MOJDKEeH BHIMONHATHCS Oe3 xoppekrtupoBku pH. Ecmu
€CTb  JIOKAa3aTeJIbCTBA 3aMETHBIX M3MeHeHuidl pH, pekomenayercs
MOBTOPEHHUE TeCcTa Mocje Koppekuuu. s 3Tux 1enel npeanodyTuTesbHO
ucnone3oBath 0,1 H. pactBopel HCI u NaOH. KoppekrupoBka pH momkHa
OBITh TIPOBENEHAa TAaKUM OO0pa3oM, YTOOBI KOHIICHTPAIHS TECTHPYEMOTO
BEIIIeCTBA B MCXOJHOM PAacTBOpE 3HAYUTENBHO HE MeHsulach. Ecnu manHas
IpoIeIypa BhI3BaJIa XUMHUYECKHAE PEAKIHH WM OCAKICHHE TECTHPYEMOTO
BEIIIECTBA, ATO JOJDKHO OBITH OTPaXKEHO B pe3yIbTaTaX TeCTa.

CBeTOBOI mepHoj: PEeKOMEHAYETCS MPOBOIUTH TECT C UepeAOBaHHEM
LUKJIOB cBeTa M TeMHOTHl — 16:8 4 mmbo 12:1249 ¢ 15-30-MuHyTHBIM
MEePEeXOAHBIM NEPUOJOM.

Ilo oxOoHYaHWH O3KCIEPHMEHTa B KaXIOM COCylde ompenensioT pH,
coJlepKaHNe TECTHPYEMOTO BEIIECTBA, a TAKXKEe KOHIIEHTPAIMIO PACTBOPEH-
HOTO KHCJIOPOAAa B D3KCIEPUMEHTAIBHBIX COCYAaX, COOTBETCTBYIOLIMX
caMOi HHU3KOH KOHIeHTpanuH, BbibiBaromeid 100%-Hblil TOKCHYECKHI
s dexT (mpu HEOOXOAMMOCTH JIJISl ITOTO COSTHHSIOT COAEPKUMOE COCY/IOB,
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COOTBETCTBYIOIIIUX TaKOW KOHICHTPALWH, B OIHH COCYA, COOmIomas
HEOOXOIWMBIE TpPeOOBAaHMUS TIPEIOCTOPOKHOCTH, YTOOBI HE WM3MEHUTH
KOHIIEHTPALUIO PACTBOPEHHOTI'0 KUCJIOPOJA).

Opuenmupogoynvlll mecm HA YCMAHOGIEHUE 2PAHUY UCCTe008aHUS.
(1-ti oman 6uomecmuposanus). TIPOBOTUTCS C UENBIO YCTAHOBJIECHUS
JIMana3oHa KOHICHTPAIUK I OKOHYATEIBHOTO TeCcTUpoBaHus. [Ipu 3ToM
TECT-00BCKTH IKCIOHUPYIOT KOHIICHTPALMSMH B IIUPOKOM TUANa3oHe,
Hampumep ¢ pasHuuei B mopsaok 1, 10, 100 Mr/mv®. DKCTIO3HIHS MOYXKET
OBITh YKOpOYCHA, €CJIM JAaHHBIC MOJYYCHHI 3a 0OoJiee KOPOTKUN NEepUOJ
BpPEMCHHU.

Oxonuamenvubitl mecm (2-i sman duomecmupogarus). 3aKIr0IacTCs B
SKCIOHUPOBAaHUU TECT-OOBEKTOB IIATBIO W 0Oojee KOHICHTPAaNUsSIMH B
YCTaHOBIICHHOM IHAaINla30HE PEarupoBaHUs TeCT-00BEKTa HAa TECTHPYEMBIH
cyOcTpaT, BBHIODAaHHOM B TCOMETPHUYSCKOW IPOTPECCHH C OTHOIICHHEM
MeXIy HUMH OT 1,5 mo 2 (mampumep, 2, 4, 8, 16, 32 u 64 MF/I[M3). Iens —
HAa OCHOBaHHH TIOJYYCHHBIX MIAHHBIX MMOCTPOUTH KPUBYIO 3aBHCHMOCTH
«KOHIIEHTpalMsg — OTBET» W ycTaHoBUThH 3HadeHuss D(JI)KS50, D(JK16 u
O(JDK84, a Takke OI(J)KO (mambonpiias U3 NPOTECTUPOBAHHBIX
KOHLICHTpALii, He BbI3BaBIIasi rHOenb (3G EKT) 3a Mepruoa 3KCIO3UIHIH) U
3(DK100 (HamMeHbIIasgs U3 HNPOTECTUPOBAHHBIX KOHILIEHTPAIMH, BHI3BaB-
rast ummoomu3armio 100 % 3a nepuo1 3KCIO3UIHHN).

[Ipy TecTHpOBaHWM CTOYHBIX BOJ TECT-OOBEKTHI AKCIOHUPYIOT
CTOYHBIMM BoJaMu B KoHuUeHTpauusx 100; 50; 25; 12,5; 6,25; 3,12;
1,5; 0,78 % ot ucxonHo# KoHIEHTparwu. Eciu mpenBapuTeIbHO H3BECTHO,
9TO CTOYHBIC BOIBI OOJANAIOT TUMEPTOKCHIHOCTHIO, KOHICHTPAIUU
cumkaroT 1o 10; 3; 0,3; 0,1 %.

Koumponvnoi  (ocpanuuumensueiti) mecm.  BBIIOTHAIOT, eciH
nonmydeHHoe 3HaueHne O(JI)K50 mpu TeCcTHPOBaHMH XHMHUYECKOTO
BemiectBa Mk cMecu Beime 100 MF/,I[MS. I[Ipu s3TOM TECT-OOBEKTHI
SKCHOHUPYIOT BEIECTBOM B KoHIeHTparuu 100 Mr/m° B TeUeHHE MOTHOTO
Meproia IKCIO3UIH, YTOOBI Mmoka3ath, uro D(J)KS50 Berme 100 MF/I[MS.
Ecmm xonmentparmst BemectBa 100 MF/)1M3 B BOJE HE MOXET OBITh
JNOCTUTHYTa, OTPAHWYHMTENBHBIA TECT JOJKCH OBITh BBHINOJIHEH HAa
KOHIICHTPAI[MH, OKBHUBAJICHTHOH  pacTBOPHMMOCTH  BemiecTBa (MK
MaKCHUMAaJIbHOW KOHIICHTPAIMH, 00pa3yroIeil YCTOHYMBYIO TUCIIEPCHIO) B
HCTIOJIB3yEeMOM TECTOBOM CyOcTpare.

PesynbTaThl MCHBITAHUN MOTYT CUHTATHCS TOCTOBEPHBIMH, SCIH OBUIH
COOJFOICHBI CICAYIOINE KPUTSPUU KaueCcTBa:

*B TEYECHHEC TECTa KOHIICHTPAIMS TECTHPYEMOrO BEIIECTBA IOJDKHA
mojaepxuBaThes B mpenenax 80 % oT mcxomHOH. s BemiecTB, KOTOpHIE
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JIETKO pPAacTBOPSIOTCS B KOHTPOJNBHOW cpenme, o0pa3ys YCTOHYWBEIC
pacTBOpHI, 3a MCXOJHYIO KOHICHTPAIMIO MOXET OBbITh IpHHSTA
SKBUBAJICHTHAs HOMHMHAJIbHAs KOHLEHTpanus. Jlias BemiecTB, KOTOpBIE
IUIOXO PacTBOPUMBI B KOHTPOJILHOH cpele, CIIOCOOHBI 00pa3oBHIBATH
YCTOHYMBBIE OMYJIbCHHM M CYCIIEH3MH JIMOO HEYCTOMYMBBI B BOJHBIX
pacTBOpax, 3a HCXOAHYIO KOHIEHTPALUIO JIOJDKHA  NPUHHMATHCS
KOHLICHTpALMs, U3MEPEHHAasi B Hadajle TeCTa HEMOCPEACTBEHHO B PacTBOpE
(ecnm 3TO TEXHMYECKH HEBO3MOXKHO, TO M3MEpEHHas B BOISHOM CTOJOE).
KoHIleHTpaluio ciaeyeT OnpeieisiTh MOclie YCTAHOBICHUSI pABHOBECHUSI, HO
JI0 BHECCHUSI TECT-OPraHU3MOB.

* TOKcHIecKui 3¢ ek B KOHTpoIe He mpeBbimaet 10 %;

* 3HaueHue pH Bapbupyercs He Oosee yem Ha | en.;

* COJICpIKAaHUE PACTBOPEHHOTO KHUCIOPOJA, PACCUYMTAHHOE B KOHIIC
SKCIIEPUMEHTA, — HEe HUXKE 2 MF/)ZLM3.

3-i1 sman. Oopadomxka u OUeHKA NOYYUEHHBIX PE3YbMaAmos.

Crioco0 00pabOTKK U OIICHKH Pe3yJbTaTOB OMOTECCTHPOBAHUS OCHOBAaH
Ha CTaHJApT-HBIX M UIMPOKO HCIIOJNB3YEMBIX B OTCYECTBEHHOH U
MEXIYHAPOJAHOW  MPAaKTHKE  METOAaX  CTAaTUCTHYCCKOW  00paboTKu
IKCIIEPUMEHTAIBHBIX TAaHHBIX.

BbIBO/I O HATMYWK WK OTCYTCTBHUH OCTPON TOKCHYHOCTH IPOOBI BOJIHI,
BeIllecTBa (CMECH BEUIECTB) JICNAIOT HA OCHOBAHMH BEJNHYUH A (7151 BOJO-
pocneit) wmm P (mms  peIO), anropuTM HMX pacueTa OMNHCaH B
COOTBETCTBYIOIINX Pa3/esiaX KaXKJI0i METOUKH:

e ecm BenmuuHa A (P) <10 % — Tectmpyemas mpoda He OKasbIBacT
OCTPOr0 TOKCHYECKOTO JeHcTBUS (Oe3BpeIHast KpaTHOCTh pa30aBIeHuUs);

empu A (P)>50% cuuraercs, 4ro aHanIM3upyemasi npoda MposBisieT
OCTPYIO TOKCHYHOCTb.

Ecnu npoGa nposBisieT oCTpyr0 TOKCHYHOCTb, TO JJIsl KOJIMUECTBEHHOM
OIICHKH YCTaHABJIMBAIOT ¢¢ cpeanee 3¢ dexkTuBHOE (JieTanbHOEe) pa3dasiie-
HHEe 3a 72/96 4 OmotectupoBanus (D(J)KP50). [lns xommyecTBeHHON
OLIEHKM TOKCHYHOCTH BelIeCTBA (CMECH BEIIECTB) YCTAHABIMBAIOT
MeIMaHHyl0 A(Q(EKTUBHYIO (JETalbHYI0) KOHLEHTPALMUIO 3a ITOJHBII
nepuon 3kcnosuimn (I(JI)KS0-96 mwnn DK50-72) u ee moBepUTEIBHBIN
unrepsai (p = 0,05), a taxxke D(J)K16 n D(JI)K84.

3nauenus I(JI)KO (ranbonpinas U3 NpOTECTUPOBAHHBIX KOHIEHTpaNNH,
He BbI3BaBIIas 3 ¢ekt (rudens) yepes 72/96 1) u D(JI)K100 (manmenpmas
13 IPOTECTUPOBAHHBIX KOHIIEHTpAlni, Bbi3BaBmas 3¢ dekT (rudens) 100 %
yepe3 72/96 4)  ompenensitoT  HEMOCPEJACTBEHHO W3  Pe3yJbTaToOB
JKCIIEPUMEHTA.
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Pexomennyercst ycranosuth O(J)KS50 (B(J)KP50), DB(UIDK16 u
D(J1)K84 nnst kaxkoro u3 nepronoB HabmoaeHus — 24, 48, 72 u 96 u.

Ecnu skcnepuMeHTaIFHO HE YAAIOCh IOJNYYHUTh TOYHBIE 3HAUCHHUS
9(JDKS50 (B(J)KP50), 3(JD)K16 u 3(JI)K84, To nna momydeHHUs TaHHBIX
3HAUeHUH ©Oe3 BBINOJHEHHS JONOJHHUTEIBHBIX OKCIEPUMEHTOB HX
onpenensitor rpadguiyeckum crnocoboM. Takxke MOKeT OBITH HCIOJIB30BaH
MeTo poduT-aHanu3a no Jiurudunny — Bunkokcony.

PesynbraT TOKCHKOJIOTHIECKOTO aHaM3a B JOKyMEHTaX,
MIPeAyCMaTPHUBAIOIINX €TO UCTIOIb30BaHNE, IPEACTABILIIOT B BUJIE

DUDKS50 + Syt

rae Sy — omuoKa;

t — kputepuii CThIOfCHTA.

3navenns D(J)KX momKHBI OBITH BBIPa)KCHBI B MPOICHTaX JHOO B KY-
OWyecknmx  caHTUMeTpax  (KyOWYeckHx  JeMUMeTpax) B CiIydae
UCTIONIB30BAaHMA CTOYHBIX BOJI; B MIJUTUTPaMMax Ha KyOMUIECKHl AeruMeTp
B CITy4ae TECTHPOBAHUS XMMHUYECKHX BEIIECTB.

WHTepnperanust MONXYYCHHBIX TOKCHKOMETPHYECKHX JaHHBIX JJIS
BEIIECTB U CMECEH JOJKHA MPOM3BOANTHCS B COOTBETCTBUH C KPUTCPHUSIMH,
npuBeneHHBIMH B COTrJacoBaHHON Ha TJI00aIbHOM YPOBHE CHCTEME
KJIaccu(UKAIUN 1 MapKUPOBKU XUMHUUecKux BemecTs (ganee — CI'C).

Konrpoinb BOCIIPOHM3BOIMMOCTH pe3yJbTaToB orpe/ieIeHUsI
TOKCHYHOCTH MPOBOZAT B 00beMe 5 % OT KOJMYECTBA TEKYIUX U3MEPEHH
1o pe3yJbTaTaM JBYX OMpPENEICHU TOKCHYHOCTH aHAIM3UPYEMON MPOOBI
BOJIBI, PacTBOpa BeUIECTBAa (CMECH BENIECTB), MOIYYCHHBIX B YCIIOBHIX
Boctpousoaumoctd (D(JHKP1, D(JI)KP2 wmu 3(JI)K1, 3(JI)K2).

Pemenre 00 ynOBIETBOPHUTEIHHOCTH BOCIIPOM3BOAMMOCTH OIpeaese-
HUH IPUHAMAETCS MIPU YCIOBUH

2[3(DK, - (DK,

- - -100% < 1.
I(I)K, + 3(JI)K,
rae 21 — HOpMaTruvB ONCPATUBHOI'O0 KOHTPOJA BOCIPOU3IBOJUMOCTU
(ero 3HaYeHHME OMPEICIICHO IS KaXJIOW OTIAENBbHO B3SITON

METOJIUKH).
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10.3. MeTtoauka 0HOTeCTHPOBAHMSA
C HCMOJIb30BaHNEM TeCT-KyJbTYPHI pbid rynnu (Poecilia reticulata)

Ilpunyun memoouxu. Meroanka OMOTECTUPOBAHUS C UCIIOJIB30BaHUEM
TecT-KynpTypel  pei6  rymmm  (Poecilia  reticulate) ocHoBama Ha
YCTaHOBJICHUW pa3JIMuUsl MEXIy KOJMYECTBOM MNOTHOIIMX pbIO B
aHanuzupyeMoi 1mpobe (OmBIT) M KyJIbTypallbHOH cpene (KOHTPOJb).
Kpurepuem octpoii TokcnuHocTH siBisiercs rudens 50 % peid u Oonee B
ONBITE IO CPAaBHEHUIO C KOHTpPOJEM 3a 964 OHOTECTUPOBAaHHS IpU
YCJIOBHH, YTO B KOHTPOJILHOM DKCIIEpUMEHTE rHOeib He npeBbiaet 10 %.

Jns  KONMMYeCTBEHHOH OIEHKHM TOKCHYHOCTH TMpPOOBI  pacTBOpa
YCTaHABIMBAIOT MEAUAHHYIO JIETAJIbHYIO KOHIIEHTpanuio 3a 96 4 (JIK50-96).

Jononuurensuo k Poecilia reticulata 6e3 usmenennii METOAMKH MOKHO
UCIONb30BaTh cieAylomue Buabl puid: Brachydanio rerio (Teleostei,
Cyprinidae), Lepomis macrochirus (Teleostei, Centrarchiae), Oryzias
latipes (Teleostei, Poeciliidae), Pimephales promelas (Teleostei,
Cyprinidae). Merog MoxeT OBITh HCIONb30BAaH Ui JAPYTHX BHJIOB
TIPECHOBOJHBIX, MOPCKUX HIIH COJICHOBOJHBIX PBIO C COOTBETCTBYIOIIMMH
W3MEHEHHMsIMHM,  Hampumep,  KadecTBa  pasz0aBisromiedl  BOABI U
TEMIIEPaTYPHBIX yCIOBHH HCITBITAHUSI.

Tecr-00bekT: KyabTypa rymnnu (Poecilia reticulate) Peters B Bo3pacte He
crapiie 2 ¢yt (oT 24 1o 48 u).

Ipoyeoypa buomecmuposanus. TecTUpOBaHUE IPOBOAAT B CTEKIITHHBIX
E€MKOCTSX. B KakJpIif M3 OMBITHBIX U KOHTPOJBHBIX COCYAOB MOMEIIAOT IO
10 (mpu OpUEHTHPOBOYHOM TECTE JOMYyCKaeTcs 6) 3K3EMIUIIPOB TyNIH B
Bo3pacte oT 24 110 48 4. [INOTHOCTE OCAAKY TYNITH T0JDKHA OBITH HE Oosee
10 5k3. pei0b Ha 5 Z[MS. JKuBoTHBIX BHOCAT He mo3aHee 30 MUH ¢ MOMEHTa
MIPUTOTOBIICHUS Pa3BEICHHM.

[TOBTOPHOCTH B OIBITE U KOHTPOJIE TPEXKPATHASI.

3a 1 cyT u BO BpeMsi OHOTECTHPOBAHUS PHIO HE KOPMSIT.

Temneparypa aHamu3upyemMod MpoOBI [OJDKHA IONJICPKUBATHECS B
nuanasone ot 21 go 25 °C.

[IponomKUTETBPHOCTh OHOTECTUPOBAHUS: 96 U.

VY4ert pe3ynbTaToB dKCTIepuMeHTa: uepe3 2 u 4 4, a Takke uepes 24, 48 u
96y mocie Hayana TeCcTHpOBaHHA. I[lOTHMOMIMX MaJbKOB YAAJISIOT U3
COCY/JIOB TI0CJIE PETHCTPany HaOIIOJeHUH.

[MorubmmmMu cunTaloT oco0ei, KOTOphle HE IOAAIOT IPH3HAKOB
JBIDKCHUSI MM JIBIXaHWs [IPH TNPUKOCHOBEHHH K HHUM CTEKJISSHHON
MaJI04YKOM.
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Cmamucmuyeckas obpabomxa Oanneix. Ha OCHOBaHHU pPE3yNbTaTOB
TpexX MapayjIe]bHBIX ONpENeNICHUH KOJIMYECTBa JKUBBIX PbIO B KOHTpOJE U
OTIBITE HAXOIAT cpesiHee apupMeTnaeckoe mo popmyIe

e X k{on)

pe3ynpTar i-ro MojacYeTa KOJNMYECTBA JKUBBIX DPBHIO B
KOHTpoJIe (OTBITE);
| — 9ucno mapanenbHBIX ONPEAETICHHH KONMMYECTBa KUBBIX PHIO B
koHTpode (onbIte), | = 3;
| — HOMep ImojcYeTa KOJINYeCTBA KUBBIX PhIO B KOHTpOJIE (OMBITE).
PaccynThIBaIOT KOJMYECTBO MOTHOLIMX PHIO B OIBITE [0 OTHOIICHHIO K

KOHTpoJIIO (B %) 0 opmyre

_ Y.‘( _?Dﬂ

A —
Xk

-100.

Ecnu Benmmumna A cocraBiger 50 % u  0Oojee, CYMTAIOT, YTO
aHaTM3upyeMas mpoda MPOsBIAET OCTPYIO JIETATBHYIO0 TOKCHIHOCTb.

i KommdecTBEHHOH OIIEHKH TOKCHYHOCTH PAacTBOPa BEIIECTBa (CMecH
BemectB) ycraHaBmuBaloT JIKS0 BemectBa (cmecm BemiecTB) 3a 96 4
6uorectupoBanus (JIK50-96) u ee moBepurenbubiii uatrepsai (p = 0,05),
a taoxe JIK16 u JIK84.

HopmatuB omepaTHBHOTO KOHTPOJISI BOCIPOU3BOJAMMOCTH METOJIUKH
cocrasiser 52 %.

10.4. MeToauka NMPUIroTOBJCHUS BOCCTAHOBJIEHHOM BO/bI

BoccraHOBIEHHYI0 BOJly TOTOBSAT B COOTBETCTBHU C TpPEOOBaHHSIMHU,
n3noxxeHHbIMU B UCO 6341 (Hn>ke NpuBEJCH OJMH U3 BApUAHTOB).

BoccraHoBiieHHYI0 BOy MOJYYalOT U3 YETHIPEX MCXOJHBIX PAacTBOPOB:
XJIIOPUCTOTO ~ KaNbLUs, Cyib(ara MarHus, OWKapOOHaTa HATpUsi U
XJIOPUCTOTO KaJIUs, ITONYYCHHBIX Ha OCHOBE JUCTHUIMPOBAHHOW WIIH
JICMOHU3UPOBAHHOW BOJBI. Bce peakTWBBI HODKHBI OBITh aHATUTHYCCKOU
CTENEHU YHUCTOTHI.

1. PacTBOp XJIOPHCTOTO KajbIlMs TOMy4alOT pacTtBopeHuem 11,76 T
zmmggpam xnopuctoro kanpnwms (CaCl, - 2H,0) B Bome ¢ moBeneHHEM 10
1 om°.
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2.PactBop cynmbara MarHMs TONy4alOT pacTtBopeHmeM 4,93 T
renraruapata cyibdara maraus (MgSO, - 7TH,O) B Boae ¢ moBeeHUEM 10
1

3. PactBop OukapOoHaTa HATpUS TONYYAlOT pacTBOpeHHEM 2,59 T
6ukapbonara Hatpus (NaHCO3) B Boze ¢ noBeaenuem o | ,ZIM3.

4. PacTBOp XJIOPHCTOTO Kajius TONy4YaoT pactBopeHueM 0,23 r
xmopucroro kanus (KCl) B Boge ¢ nosenenuem g0 1 oM.

CMemuMBaroT Mo 25 MJI KaKI0r0 U3 YETHIPEX PACTBOPOB H JOBOIAT 00-
i 00beM TUCTHIUTUPOBAHHOMN WM IEHOHU3UPOBAHHOHN Bojol mo | ,I[M3.
[IpuroroBneHHass TakUM 00pPa30M BOCCTAHOBICHHAs BOJAa OTCTAUBACTCS
12 4, HachImaeTcss KUCIOPOAOM A0 PAaBHOBECHOTO COCTOSHESI C OKpYXKaro-
LIel cpenoil 1 He HyXJaeTcs B NaibHelmei aspanuu. Cymma nonos Ca u
Mg B 9TOM pacTBOpEe COCTAaBISET 2,5 MMOJB/IM’, COOTHOLICHHE HOHOB
CaMg- 4:1 u Na:K- 10:1, obmas menounocts — 0,8 MMom)/zLMB;
pH mosrygenno#t Boxel momkeH ObITh B mpemenax 7,8 £0,2. Ilpu HeoO-
XOJMMOCTH BO3MOXHA KOPPEKTHPOBKa pH pacTBOpOM THApPOKCHIA HATPHUS
WJTU COJITHOM KUCJIOTOM.

10.5. I'paduyecknii cmocod ycTaHOBJIEHUsI MeTUAHHOI 3(PpPeKTHBHOI
(1eTajbHOM) KOHIEHTPALMU TOKCHYECKOIr0 BelecTBa (CMeCH BellecTB)
U cpeaHero 3¢ ¢ekTuBHOrO (J1€TAJLHOr0) pa3daBjaeHus1 BOIbI

I'padmueckuii cniocod omnpenenenus sddexkruBubix (IKx) u neransb-
ueIX (JIKX) koHmentparmmif, B Tom umcie DK50 (JIK50), mpeamomaraer
pacyer ux METOJIOM MPOOHT-aHANIM3a C CIOJIb30BaHneM nporpammsl Excel.
IMpu pacuere HEOOXOAUMO NPUAEPKHUBATHCS CICTYIOUIETO aJrOPUTMA.

1. Ha ocHOBaHMM TOJIy4EHHBIX B SKCHEPHMEHTE pe3yJIbTaToB 3aroji-
HstoT rpader 1, 2 u 3 Tadn. 10.1.

Ta6numna 10.1. O6pasen mankm TabIUIBI J7151 3aNI0THEHNS Pe3yJIbTATOB IKCIEPHMEHTA

KOHHCHTpaHI/Iﬂ BEHOICCTBa

JlecaTnaHbIi

Toxcnueckuit
s ekt (rubeis,

Toxcnueckuit
sddexr (rudens,

(C), Mr/mv®, mi6o norapudm
CHIDKCHHE CHIDKCHHE
KOHIEHTPALHS CTOYHBIX KOHIICHTPALHH
o CKOPOCTH CKOPOCTH POCTa),
BOx, % (lg K) N
pocra), % TIPOOHTHI
1 2 3 4

2. Vcnone3yst tabn. 10.2 it 3KCliepUMEHTAIBHO YCTaHOBIICHHON JIOJIH

ruOeNny JKMBOTHBIX (CHIDKEHHS POCTa KIETOK BOJOPOCIEH), HaXOMAAT
3HAYEHMs IPOOHUTOB ¥ 3aNONHSIOT rpady 4.
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3. B mporpamme Excel ctposT ToueuHsIi rpaduk, TAe 1Mo OCH adcmmce
OTKJIaJbIBAIOT JIECSATUYHBIE JIOTapU(PMBl KOHLEHTpALWi, a 10 OcCH
OpAMHAT — COOTBETCTBYIOIIUH UM 3P deKT B mpoOUTax.

4. 1o0aBnsIOT JIMHEWHYI0 JIMHMIO TpEeHJa C BbIAAYeld ypaBHEHUS
perpeccuu.

5. U3 ypaBHEHHs perpeccHy BBIYUCIISIIOT 3HAYEHHS X, COOTBETCTBYIOIIUE
y=3,72 (10 % >dpdekra) u y = 5 (50 % shpexra).

VuaureiBast, uto X = lg K, morapudmbl KOHIEHTpamnuii mepeBOaAT B
KOHLCHTPALlMM W IIONy4YaloT WX 3HAYeHHs, COOTBeTcTBytomue 10- n
50%-noMmy adpdexty — BKP10, D(JI)KP50, D(JI)K50. 3atem ompememnsroT
noBeputenbHbiil naTepsai (p = 0,05).

Takum xe oOpasom paccumrteiBatoT 3HaueHuss JK16 m OK84 (4 u
6 mpobuTOB).

Ta6nuna 10.2. O6pa3sen 3anoJHeHHs TA0IHIBI IePEBO/Ia MPOLEHTOB
B poduThl, % 3¢ dexta

IlepeBon

[IPOUEHTOB 0 1 |2 |3 |4 |5 6 | 7 | 8 9

B MIPOOHTHI,

% addexra
0 — 2,67 [295 |3,12 |325 |335 |345 |352 |359 |3,66
10 3,72 |3,77 |382 |383 |392 |396 |401 |4,05 |4,08 |4,12
20 4,16 |49 (423 |426 |429 |433 |436 |439 (442 | 4,45
30 4,48 | 450 | 453 (456 | 459 | 4,61 |4,64 |467 |469 |4,72
40 4,75 | 4,77 |480 |4,82 |485 |487 |490 |492 |4,95 |4,97
50 500 |5,03 |505 [508 |510 |513 |515 |5,18 | 520 |5,23
60 525 |58 |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 |6,64 |6,75 |688 |7,05 |7,33

Ecnu HakiIoH KpHBOHM «KOHLEHTPAIMS — OTBET» CIHMIIKOM KPYTOH UIst
pacuera OK50 (JIK50), moctaroyHo TpadUdecKoro OmpereNeHus >STOH
BenmnunHbl. Ecnu 1Be mocienoBaresibHblE KOHIEHTPALWK, BHIOpaHHBIC B
TeOMETPUUYECKON Tporpeccuu, AaroT HymneBod u 100%-HbIN >ddexT, 3tn
JIBE BEJIMYMHBI JOCTATOYHBI JUIS OIpPENENeHHUs OHala30Ha, B KOTOPBIH
nmonanaet I(JI)KS50.

1. Meroauka pacdera ormmoKu (Sy):

S

X

)

5
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rae 20 = 3(J)K84 — D(JI)K16;
N — ofmiee 4uCIIO KUBOTHBIX, UCIIOJIBb30BAHHBIX JJIS HUCHBITAaHHS 103,
ekt KOTOphIX NexUT Mexny 16 % (4 npodura) m 84 %
(6 mpoGuTOB).
2. OmpezesieHye JOBEPUTEIILHOTO HHTEPBAJIA.
Hosepurensusiii narepsai I(JI)K50 nHaxonuTces B rpaHAmIax

DUDKS50 + Syt

rae Sy — ommuoKa;
t — kpurepuii CThiofeHTa, paBHEIH 1,96.

10.6. OTyerHocTH

OTyer O NPOBEACGHUM TecTa JOJDKEH, MO BO3MOXKHOCTH, BKIIOYATh
HHPOPMALNIO, TPUBEICHHYIO B Ta0m. 10.3.

Ta6nuna 10.3. MupopmMammsi, KOTOpasi J0KHA BKIIOYATHCSI
B OTYET O MPOBEIEHUH TeCTa

Ne i/t Jlanubie

Mudopmanus o TECTOBBIX OpraHU3Max:

* Hay4HOE Ha3BaHME, LITAMM, €r0 HCTOYHHK;

* METOZIMKA KYJIbTUBHPOBAHUS, METOX KOPMJICHHS (MCTOYHHUK, BH],

1 KOJIMYECTBO MHIIH, YaCTOTA TIUTAHUS);
* MO0BIe IPeIBAPUTENIBHBIC MAHUITYJISIIUH CO IITAMMOM B IIEPHO OITOTOBKH
K TECTHPOBAHHUIO

2 Bce HeoOxomiMble JaHHBIE TS HACHTH(HHUKAINH TIPOO WITH HCCIISTYEMOTO

BeIlleCTBa
3.1. MeTopl TPUTOTOBIIEHAS TIPOO:

* JUISL CTOYHBIX BOJ{ — CIIOCOO M JUTHUTENBHOCTh XPAHEHHUS TIPO0, YCIIOBHS, TIPH
KOTOPBIX B CIIy4ae HEOOXOMHMOCTH OCYIIECTBISACTCS OCBETICHUE MK
¢unpTparms npob 1 pa3MopakHBaHNE;

* I XUMIYECKUX BEIIECTB — METOJI IPUTOTOBIICHUS] OCHOBHBIX H

3 HCCIIeyeMBIX PACTBOPOB.

3.2. Bona, ucnions3yemas 1715l pa3BeieHUs: HCTOUHHK, BajkHeliIne
XHMHUYECKHE XapakTepucTuku (pH, TemnepaTypa, )eCcTKOCTb).

3.3. [lepeueHp UCTIONB30BABIIMXCS KOHIIEHTPAIUH 1 TI00ast JOCTyMHAs
HH(pOPMAIHMS 0 CTAOMIBHOCTH KOHIIEHTPAINH TECTUPYEMBIX BEIIECTB B
TECTOBBIX PaCTBOPax

Ilepeuenr 060pyJ0BaHNUS, IPUMEHSIEMOTO JUIsl IPOBEICHHS UCCIIEIOBAHNH
Vicronb30BaBLIMECS] METOIbI XUMHYECKOTO aHAJIN3a, Oy4eHHBIE Pe3yIbTaThl
YcnoBus poBesieHNs OMOTECTHPOBAHHS: CBETOBOM PEXKUM, KOHIIEHTPAIIUS
PAcTBOPEHHOT0 KMUCIOPO/Ia, 3HaueHus pH 1 TemmepaTyp TeCTOBBIX PaCTBOPOB
Pe3ynbTaThl TECTa C STAJIOHHBIMU BEILIECTBAMH, €CJIH OH HPOBOIHIICS
Pe3ynbTaThl KOHTPOIEHOTO TECTA (ECIU OH MPOBOJMIICS)

0N o |0~
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Oxkonuanue tabm 10.3

Ne /mt JlanHble

9.1. Tabnuia, oTpaxkaronias KyMyJISITHBHYI0 HMMOOWIN3AIHIO XXUBOTHBIX JULS
Ka)kI01 KOHIIEHTpaIUH, KOHTPOIIb, KOHTPOJIb CO BCTIOMOTaTeIbHBIMU

9 BEILIECTBAMHU (€CIIM UCIIONB3YIOTCS) Ha KaXK/bIi U3 PEKOMEHIyeMbIX IEPHO/I0B
HaOmoaenus (24, 48, 96 )

9.2. KpuBas «koHIeHTpauust — 3Qhexn

Pe3ynbrat okcriepuMeHTa B BUTE:

* O(JDK50 (3(J1)KP50) amst Kax10ro U3 peKOMEHIyeMbIX IIePUOIOB
HaOmo1eH! (€CJIM BO3MOXKHO) U JIOBEPUTEIbHBIH UHTEPBAI;

* D(JHK16 u D(JI)K84 st kax10ro U3 peKOMEH1yEeMbIX IIEPUO/IOB
HaOII0eHHs (€CIIH BO3MOXKHO);

* BKP10 u1s1 ka)kmoro U3 peKOMeHyeMbIX NIePHOI0B HaOMIOAEHNUS (eCiIH

10 BO3MOJKHO) — JUIS CTOYHBIX U IPUPOAHBIX BOJ;

Ilo Bo3MOXHOCTH:

* Han0oJIbIIAs U3 NIPOTECTUPOBaHHBIX KoHLeHTpauid I(JI)KO, He BbI3BaBLIas
UMMOOHIH3aLH Yepe3 96 u;

* HauMeHbIIast U3 IPOTECTHPOBAaHHBIX KoHIeHTparuit I(JI)K100, Be3BaBImIas
nmmobrmm3anuo 100 % uepes 96 u.

CraTHCTHUECKHE MIPOLEYDPhI, HCIIOIb30BaBIINECS IJIsI OIPEIEIeHNs 3HaYeHN I
apaMeTpPOB TOKCHYHOCTH

Besixoe aHOManbHOE TOBEICHHE KHBOTHBIX B YCJIOBHSAX SKCIIEPUMEHTA.

11 JI106b1e OTKIIOHEHHS OT MPOLETYpPhl TECTUPOBAHUS C yKa3aHHEM HX IPUYHUH,
onucaHue HaOIIOICHUH, HECBOMCTBEHHBIX OOBIYHOMY X0y SKCIIEPUMEHTA,
IpeCTaBIIONIMX HHTEpEC IPU HHTEPIPETALUHN NIOTyYeHHBIX Pe3yIbTaToB

12 Pexomenmarnuu

10.7. KaTeropuu octpoii TokcuuHocTH coriacHo CI'C

CorylacoBaHHasi Ha TJIO0AJBHOM YpPOBHE CHUCTEMa KIIaCCU(PHUKALUH H
MapkupoBku xumuueckux BemiecTB (CI'C) st BeliecTB BKJIIOYAET TPH
KaTeropuu OCTPOH TOKCHYHOCTH. KpuTepuu Ui OTHECEHWs BELIeCTBa K
ONHON M3 TpeXx KATeropuél OCTPOM TOKCHYHOCTH  ONPEICISIOTCS
HCKIIIOYUTENLHO Ha OCHOBE JIaHHBIX ISl OCTpoil TokcuuHocTu (D(J)K50)
(tab6m. 10.4).

Ta6nuna 10.4. Kareropnn 111 BeniecTs, OMACHBIX /151 BOJHOI cpebl.
OcTpasi TOKCHYHOCTh

Kareropusi: OCTPAS |
96 u JIK50 (st peI0) <1 mr/am’ u (nin)
48 1 DK50 (mmst pakooOpa3HbIX) <1 mr/mv® u ()

72 vnm 96 1 DK50 (U1 Bomopocned u Apyrux
BOJTHBIX PaCTEHUIT)

<1 mr/am®

Kateropust 1 Moxxer OBITH IOIpa3eneHa Uil HCIIONB30BAHMS B HEKOTOPBIX PETyTHPYIOIIHX
CHCTEMaX, C TeM YTOOBI BKIIIOYATh HIDKHUN uanasoH mpu JI(D)KS50 < 0,1 mr/mm°
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Oxkonuanue tabu 10.4

Kareropusi: OCTPAS 2
96 u JIK50 (mmst peIo) >1 — <10 mr/nm° u (vm)
48 1 DK50 (mst pakooOpa3HBIX) >1 — <10 mr/mm° u (nin)

72 nmu 96 1 OK50 (71 Bomopociel u Apyrux
BOJIHBIX PACTEHUI)

>1 - <10 mr/om®

Kareropusi: OCTPAS 3
96 u JIK50 (st ppib) >10 — <100 mr/am> u (uin)
48 1 DK50 (mst pakooOpa3HBIX) >10 — <100 mr/mm® u (vm)

72 nmu 96 1 OK50 (i1 Bomopociel u Ipyrux
BOJIHBIX pacTeHHUil)

>10 — <100 mr/mm®

IIpumeuanue. B HEKOTOPBIX PEryJUPYIOMIMX CUCTEMAX YKa3aHHBIH JWara3oH MOXET
GBITh pacumped 3a npeensl JI)K50 100 mr/am® myTem BBeeHUs elle OTHOM KaTeropuu.

10.8. IIpoTokoa comep:kaHus JaDOPATOPHOI KYJIbTYPHI PHIO Iynnu
(Poecilia reticulata Peters)

1. XapakTepuctuka Buza.

I'ynmu  (Poecilia  reticulata Peters) — IIMpOKO pacmpoCTpaHEHHAs
aKBapHyMHas >KUBOpoasmas peida. [TomoBo3penbie Tynmyu UMEIOT XOPOIIO
pa3BHUTHIE MOJOBBIE IPU3HAKH, YTO 00JIETdaeT UX COPTHPOBKY. CaMIbl, Kak
mpaBuio, menbue (3—4 cM) U HUMEIOT Ooliee SIPKYIO0 OKPAacKy, YeM CaMKH.
Y HuUX mnpeo0nanalT CcepoBaTO-KOPUYHEBbIE TOHA C OYEHb SPKUMHU
KpPacHBIMH, TOJyOBIMM, 3€JICHBIMH W YepHBIMH nsiTHamMu. CaMkn Oouibine
camioB (10 6 CM B JUTMHY), Yallle )KeITOBATO-3eJIeHbIe. AHAIBHBIN TJIABHUK
Y CaMOK OKpYTJIbI. Y MOJIOABIX CaMIIOB OH UMEET Ty ke (hopMy, OHAKO CO
BpEMEHEM, B IEpUOJ| II0JIOBOTO CO3DPEBAaHMS, HAUMHAET YAJMHAITHCS U
NIPEBpPaINaeTcsl B IIOJBIDKHBIN TOHONOAMH. BblnepXuBaeT 3HAUMTEIbHBIC
KoneOaHuss  COJEHOCTH.  IIpONOIKUTENBHOCTh  KM3HM — COCTaBISIET
3-3,5 roxa.

2. YcoBus cosiepKaHusl.

Jns  comepxaHust (KyJbTHBHPOBAHWS) TYNNH MPUTOIHBI JIFOOBIE
TEPMOCTaTUPyEMbIE aKBapHUyMbl, KOTOPbIE O0ECIe4YHBaIOT TeMmepatypy
BoJibl (25 + 1) °C ¥ MIOTHOCTH MOCAJKU CAMIIOB M3 pacyera 1-2 aM° BOJBI
Ha 1 9K3., CAMOK — He MeHee 4 1.

AKBapuyM 3aloJIHAIOT OTCTOSIHHOW M IPOa’pUpPOBAHHON B TEUYCHUE
3 cyr muTheBoi BomompoBoaHoW Bomoi ¢ pH 8,0-8,5, Temmneparypoit
21-25 °C. ConeprxaHue paCTBOPEHHOI'O B BOJAE KHCIIOPOJA IODKHO OBITH
He MeHee 4 Mr/aM’. AKBapHyMbl OCBEIAIOT BEPXHHM CBETOM HE MEHee
8 u/cyr. B kadecTBe HCTOYHHKA CBETA HCIONB3YIOT OOBIYHBIC JIAMITHI
JTHEBHOTO CBETA.
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Kaxxaple Tpu IHSA 4yacTh BOABI (41415 wactp) 3amensTOT CBEIKEIH. IlepBo-
HadalbHBIM 00BEM BOABI B aKBapuyMax IOAJCPIKUBAIOT, MOJIUBAS BOLY
BMecTo ucnapuiueiics. Jlobasnsiemast Boaa J0JmKHA OBITH TOH JKe Temrepa-
Typbl, 4YTO U B akBapuyme. Wi co nHa akBapuyma HEOOXOAMMO yOHpaTh
peryisapHO mpu momoinu cudoHa. Ilepen pa3MerieHneM pbIO aKBapHyMbI
3acaKMBaIOT pacTeHusMU. [IpenmouTenue cieayer oTaaBaTh TYCTHIM MeJ-
KOJIUCTHBIM PAaCTCHUSIM 0€3 ECTKHX, PeXKYIIUX KPOMOK (Harpumep, 3eie-
Hast Bojopocis poaa Enteromorpha, xortopast pasBuBaeTcsi mpu Xopomiem
OCBEIIEHUU M CIY)XUT JUIS TYIIH YKPBITHEM M KOPMOM) M 0053aTeJIbHO
IUIABAIOIIMM pacTeHUsIM (puuymsi, caibBuHHs). Crepeau Wi B IEHTpE
aKBapHyMa JIOJDKHO OBITH CBOOOZHOE MPOCTPAHCTBO Ui IUTaBaHHUs. Kpome
PBIO B aKBapHUyM PEKOMEHIYETCS TAKXKE 3aCeNATh XKUBBIX HaHUN IS CO3-
JIAHWS HATYPAIbHOTO OHOICHO3A.

3. Kopmitenue.

Kopmsr rynmu cyxumM (KOMOHMHHUPOBAHHEIN KOPM, Ta(HUH) HITH )KUBBIM
kopMoM (naduum, Koperpa) 1-2 pasza B CyTKH, MPOM3BOAMTENCH Hale —
3-5 paz. KopM BHOCAT B TAKOM KOJHYECTBE, YTOOBI PHIOBI CheHalii ero 6e3
ocratka 3a 3-5MHH, MOCKOJIBKY H3IMIIKH HPUBOIAT K YXYALICHUIO
Ka4yecTBa BOJbI B aKBapUyMe.

4. [Tony4yeHue TeCT-KyIbTYpBbI.

CaMIIOB M CaMOK COJep)XKaT B OT/AENBHBIX aKBapuyMaX, TaK KaK IIpH
COBMECTHOM COJEP)KaHUHM CaMIIbl PacTyT MEJICHHEe M HMMEIOT MEHBIINe
pasmepbl. st mogyueHus: MOJIOIU OTOMPAKOT MPOU3BOJMTENEH He crapiie
2 et 0e3 Kakux-InOO NpU3HAKOB 3a0o0jeBaHWs W 3a TPU JHA JO
MOCTAHOBKH OIBITOB MOMEIIAIOT MX B OOIIUI akBapuyM JUisi CHIapUBaHHUSL.
I'ynmu oTHOCSATCS K pbl0aM ¢ BHYTPUYTPOOHBIM Pa3BUTHEM UKPBI, KOTOPbIE
CHOCOOHBI K HEPECTy IOJHOCThIO  C(OPMHPOBABIIMXCS  MAaJIbKOB.
CooTHolIeHNE CaMOK M CaMIIOB JOJDKHO COCTaBIISITH MPUOIM3HTENBHO 2:1
wm  3:1. HeobxomumMo  y4uThIBaTh TOT (DaKT, YTO  OJHAXKIBI
OIIJIOIOTBOPEHHASI CAMKa MOXKET HEPECTUTHCSI HECKOIBKO pas.

CaMKy TOTOBST K HepecTy, IOMeIas B OTICIbHYI0 HEPECTOBYIO
€MKOCTh BMECTHMOCTBIO HE MeHee 5 aM°. ['OTOBHOCTH CAMKH K HEpECTy
olpeessieTCsl HAJIMYMEM XOpOLIO 3aMETHOTO TEMHOIo IISITHA IIepen
aHaIBHBIM IUIABHUKOM, TIpH 3ToM Qopma Opromka mpuOIIKaeTcss K
NPSIMOYTOJILHOW W OHO CTaHOBHUTCS HAMHOIO INUpe CluHbI. HepecToBbie
MOCY/IMHBI 3aMOJHSIOT BOJOH TAKOTO )K€ Ka4eCTBa, KaK M JUIs COJEpPKaHUsI
NPOU3BOAUTENEH, ¥ TepMOCTaTHPYIOT NpH Temmeparype (25 + 1) °C. IMocne
OKOHYAHMSI HEpecTa CaMOK H30JIMPYIOT, MOCKOJbKY OHM TOEIaloT
MIOTOMCTBO.
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Manbky, Kak MPaBHIIO, POXKIAIOTCS COBEPIICHHO COPMHUPOBAHHBIMU.
JlyqminM ~ KOpMOM Ui HUX  SBJSIETCSL  «IIBUIB», COCTOSIAs W3
MIPEACTaBUTENCH Pa3HBIX MOPCKMX OPTaHM3MOB: MH(Y30pHH, KOJOBPATOK,
MOJIOAW BETBHCTOYCHIX pAyKOB M HAYIJIMYCOB BECIOHOTUX PayKOB.
[Tpu OTCYTCTBHM «IIBLIM» MOJIOJb TYIIH MOKHO KOPMHTh M3MEIbYEHHBIM
cyxuMm kopmoM. Ha 100 prib BHOCAT He Oonee 1 T Cyxoro kopma B CYTKH.
[To mepe pocra B pauuoH pbIO BBOAST W3MENbUCHHBIH >KUBOW KOPM
(pe3anblit TpyOOYHHK, MOTBLTB, KOPETpa W APYTUe XuBbie Kopma). OmHO-,
JBYXHEIEIBHBIX MaJIBKOB KOPMAT A0 5 pa3 B CYTKH, Ooiee B3pOCIBIX —
2-3 pa3a. BrHocmMble mOpHHMH KOpMa MJOJDKHBI OBITH HEOONBIINMH U
MOeAaThCsl ppIOaMu B TeUCHHE 3—5 MUH.

ManbKOB COPTHPYIOT, YTOOBI N30€XKaTh HEPABHOMEPHOCTH Pa3sBHUTHS, U
MIOCTETICHHO MEePEBOAAT M3 HEPECTOBBIX aKBAPMYMOB B BHIDOCTHBIE, CHavasia
BMecTHMOCTBIO 50 1M, a nanee — 200 av°. AKBapuyMBbl 3aIOJIHSAIOT BOJIOH
TAKOI0 K€ KayecTBa, Kak M Ui mpousBoauteineil rymmnu. C nosBieHHeM
MEpPBBIX IPU3HAKOB TOJIOBBIX PA3IM4YMi CaMIIOB OTHENSIOT OT CaMOK |
BBIPAIIMBAIOT B OTAEIBbHBIX aKBapUyMax.

MaJbKy CTaHOBATCS MOJIOBO3PENbIMU B 4—6 Mec.

5. IIpoBepka MPUTOAHOCTH TECT-KYNBTYPbI 11 OHOTECTHPOBAHHS.

He pexe omHOro pasa B HONrofa MalbKOB TYNIIH B BO3pacTe
24-48 4 TpoBepsAIOT HA OPUTOAHOCTh K  OHOTECTUPOBAHHIO  C
UCTIONIb30BAaHMEM B KAa4eCTBE STAJTOHHOI'O BEIIECTBA JBYXPOMOBOKHCIIOTO
kamust  (K,Cr,0;). C oroit mempto ycranaBnuBatroT JIKS0 3a 964
ouorectuposanus (JIK50-96) pactBopa stamonnoro BemectBa K,Cr,O-.
s storo rotoBaT HcxomaHbii pactBop K,Cr,O; ¢ KoHIeHTparmei
10 r/mu’, WCTIONB3Ysl AUCTUIUIMPOBaHHYI0 BOAy. Jlaliee W3 MCXOTHOTO
pacTBOpa rOTOBAT CEPHIO PacTBOPOB ¢ KoHmeHTparusimu K,Cr,07 ot 100 no
200 mr/om° ¢ HMHTEpPBAJIOM 25 M/’ WCTIOJNB3YS BOAY MUTHEBOTO KauecTBa.
BuorectupoBaHue 3THX pacTBOPOB MPOBOJST MPOAOIDKUTEIBHOCTHIO 96 U B
COOTBETCTBHM C TPOIEAYpOH, W3NOKeHHOH panee (mozapasnd. 10.3).
Ha ocHOBaHWH MTOMYYEHHBIX pe3yNbTaTOB paccuuThiBaroT JIKS0-96.

Tecr-KynpTypa cuMTaeTCsl MPUTOAHON JUI OMOTECTUPOBAHUS, €CIIH T10-
nmydenHas BennuuHa JIK50-96 HaxoguTcs B AKCHEPUMEHTAIBHO YCTAHOB-
JICHHOM JIMamla30He pearupoBaHus TecT-o0bekra — 45-60 Mr/om° K,Cr,0..
Ecmu JIK50-96 mns K,Cr,O; He HaXoAuTCs B YKa3aHHOM JIHAITa30HE, HE0O-
XO/IMMO TIPOBEPUTH YCJIOBHUSI KYJIbTHBHPOBAHHUSI C LEJBIO YCTAHOBJICHUS
NPUYUH YXYIIIECHUS] COCTOSHHS KYJIbTYPHI.
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11. 3KOJIOTI'O-MOP®OJIOI'HYECKASL
N 3TOJIOIO-®U3HOJIOTHYECKAS SKCIIPECC-OLHEHKA
KN3HECTOUKOCTHU JIMYNHOK U MOJIO A

JKu3HECTOMKOCTh, B OTJIMUME OT BEDKMBAEMOCTH, XapaKTepu3yeT (QyHK-
LIUOHAJBHYIO YCTOHYMBOCTH MOJIOJM PBIO K HEOJIaronpHUsITHBIM (hakTopam
BHEITHEH cpelbl. Y POBEHb XKH3HECTOMKOCTH ONpENelisieT YypOBEHb TOTOBHO-
CTH MOJIOZH, B NEPBYIO OYepelb, K BEITYCKY B €CTECTBEHHBIC BOJOUCTOY-
HHKH.

MOHHUTOPHHT KauecTBa MOJIOJH SABJISCTCS BKHBIM DJIEMEHTOM HCKYCCT-
BEHHOT'0 BOCIPOM3BOJICTBA PHIO (HAarpuMep, HCKYCCTBEHHOE BOCIPOU3BO/-
CTBO Ha PHIOOBOJHBIX 3aBOAAX U MPOTPAMMBI BOCCTAHOBIICHHUS 3allacoB) H
JIOJDKEH TIPOBOJUTHCS HE TOJILKO MEpPeJl BBITYCKOM MOJIO/IN B €CTECTBEHHBIC
BOZOEMBL, HO M B TEUCHHE BCEr0 TEXHOJOTHYECKOTO IMKIa. B Xome MoHHUTO-
pHHra He0O0XOUMO OCYIIECTBIIATH KOHTPOIIb 32 COOTBETCTBHEM BCEX MOKa3a-
TeJieil HOpMaTHBHBIM 3Ha4YCHUSM. [1ondyHKIMOHANIbHAS OLICHKA HEOOXO0 1~
Ma TakKe JJIs 0TOOpa MOJIOZM PhIO B MaTOUHbIE CTa/ia, BHIITYCKa H TOBAPHOTO
BBIpalIMBaHus. B mocnemaHeM cirydae MOJIOIb TOJDKHA HMETh BEICOKHE TEMIIbI
pocCTa, YIUTaHHOCTb, HU3KUE KOPMOBBIE KOI((PUIIEHTHI, IIPU ITOM JKECTKO-
cTH 0TOOpa MO aJanTHBHBIM (HUTHEC-TIOKa3aTesiM He Tpedyercsa. DPdekt
JIOMECTUKALIMK TTPOU3BOJIUTENICH B MATOUHBIX CTaZaxX Ha PHIOOBOJHBIX 3aBO-
JaX | MOJYYSHHOrO OT HUX MOTOMCTBA O0YCIIOBJIEH HCKYCCTBEHHBIM OTOO-
POM Ha NPUCTIOCOOIEHHOCTh K 3aBOJICKMM YCIIOBHSIM M MOYKET HeOJaromnpu-
STHO OTPa3HThCS HAa BBDKMBAHWU MOJIOJAM U COCTOSHHU MOMYJISLUI B ecre-
CTBEHHBIX YCIIOBHsX. KpoMe TOro, JOMECTHKAIMs MOXET MPUBECTH K OC-
nabJeHuI0 (UTHEC-TIoOKa3aTeNel, BEIPAKAIOIEMYCsl B CHH)KCHUU COIPOTHB-
JIEMOCTH K 3a00JICBaHUSAM M DKCTPEMAIBHBIM IKOJIOTHYECKHM BO3JICHCTBH-
sIM, QHOMAJTHSIM BOCIIPOU3BOAUTENBHOM CUCTEMBI PBIO U T. .

[pyKU3HEHHBIE METOABI OLECHKH KauyecTBa W KOHTPOJb Pa3BUTHS IO-
TOMCTBA JI0JKHBI COOTBETCTBOBATH CJIEAYIOLIMM OCHOBHBIM TPEOOBAHHSIM:

* BKJIIOYaTh COBOKYITHOCTh IIOKa3aTeliel, KOMIUIEKCHO XapaKTepu-
3yIOIMX (PYHKIIMOHAILHOE COCTOSHHUE BBIPAIIMBAEMON JIMUMHKN M MOJIOJIH;

* COKpallath BpeMs MPOBEJIEHHUS ONBITOB, TPABMaTH3M M THOENb HCClie-
JYEMBIX MPENTHYUHOK, TUIHMHOK U MOJIOJIH;

* [IpeAyCMaTPUBATh BO3MOXKHOCTh OLIEHKM MH(GOPMAIMU O MEPCIEeKTH-
BaxX JajbHEHIIEero BBDKMBAaHMS, HOPMAJIBHOTO Pa3BHUTHS, BO3/CHCTBUM Ha
KHM3HECTIOCOOHOCTD M TeHETHYECKYIO CTPYKTYPY MOIYJISIIUH PHIO;

* BKJIIOYaTh CHCTEMY IIOKa3aTelei, SKOJIOTHYECKH aJeKBaTHO CBS3aH-
HBIX C OCHOBHBIMH (PaKTOpaMH, ONpPEesSIIONMMH BBKHBAEMOCTh MOJIOAN
TIOCJIE BBIITYCKA €€ B €CTECTBEHHBIE BO/IOEMBI.
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MeToap! OIEHKH >KU3HECTOMKOCTH MOJIOAW PBIO pa3depeM Ha mpuMepe
OCETPOBBIX.

11.1. llpuKu3HEHHBIE METOIbI OIIEHKH — YKCIPECC-TECThI

Yka3aHHBIM BBbIIIE TPEOOBAHUSIM COOTBETCTBYIOT CIEAYIOIINE IKCIIpecc-
TECThI KayecTBa MOTOMCTBA OCETPOBBIX PBIO, MOJYYEHHOTO Ha OCETPOBBIX
PBHIOOBOIHBIX 3aBOJIAX:

1. Buoocneyugpuueckue ocovennocmu peakyuu npeodiuduHOK HA U3-
MeHeHue 2/1yOunbl.

OueHka KayecTBa MPEUTMINHOK IPONU3BOJUTCS C HCIIOJIB30BAHUEM BHU-
Jocrenuduieckoll MOBEJCHIECKOH PEakIny OCETPOBBIX HA Iepemaj Iiry-
O6nHbl. TONBKO HOPMAaNIBHBIC XU3HECTIOCOOHBIE NMPEIVTMIMHKA MOTYT OCY-
IIECTBIISITH «CBEUKM». Takas IOBEICHUYECKAs PEaKIHs OOBICHICTCS €CTECT-
BEHHBIMHU YCJIOBUSIMH PEKH C Pa3IMdHBIM JOHHBIM ITOKPBITHEM (TajJeqyHOe
WIM WINHCTO-TIecYaHoe). B oTimume OT rajeyHoro, WIKCTOE THO MeEHee
MPUTOJTHO JUTS TPEIUIMYMHOK (XYK€ KUCIOPOIHBII pexuM, Oolbliasi Bepo-
STHOCTh 3aWJIMBaHMS, HaJM4YMe MEJKUX XHIIHUKOB). JKu3HecrnocoOHbIe
NPEAJIMYUHKY, TI0Na/1asi B HEOJAronpusiTHbIE YCIOBHS PEKH, YBEITHYHBAIOT
WHTEHCHUBHOCTD «CBEYEK», YTO CIIOCOOCTBYET CHOCY MX TE€UEHHEM Ha Oosee
ONaronpusTHBIE YYaCTKU peKH. [IpeUIMUuHKH C pa3IuYHbBIMUA MOP(OIOTH-
YeCKUMH Jle)eKTaMH TOJOBHOTO OT/ENA, Ceplla, >XEATOYHOTO MeIKa
W T. JI. HE CIIOCOOHBI TOCJIE BBUIYIUICHNS COBEpPIIATh HMEPHOIUYECKHE BEp-
TUKaJIbHBIE MTOJJbEMBI B €CTECTBEHHBIX YCIOBHSAX PEKH MOTYT IIONAcTh B
ydacTKd ¢ Oousbineil riyOMHONW W TOrMOHYTH B pE3yJIbTaTe 3aniICHHS.
O kagecTBe MOTOMCTBA MOKHO CYIMTh 110 MHTEHCUBHOCTH ITOJJbEMOB «CBE-
yek» (Tabm. 11.1). VIHTEeHCHBHOCTh «CBEYEK» Yy MPEUIMYMHOK OeTyru u
PYCCKOTO OcCeTpa MOBBIIIACTCS B MEPHOJ, CICAYIOUIHH 3a BBUIYIUICHHEM.
ITockonbKy NMpeIUIMHKHE CEBPIOTH, COJAep KaBIIMecs Impu Oojiee BBICOKOMN
TeMmmepaType, HepexoIaT Ha >xaOepHoe IbIXaHHWEe B TEpBBIE 24 4 mocie
BBUIYIUICHUS, TO MaKCHMMaJlbHasi HHTEHCUBHOCTh BCIUIBIBAHUM MPUXOIUTCS
MMEHHO Ha 3TOT MEPUOI.

Ta6auna 11.1. MakcuMajbHAsi HHTEHCHBHOCTH «CBEYEK»
NpeNIMYNHOK 0CETPOBBIX HA PA3HBIX INIyOHHAX

I'nyOuna, cm
Buy pei0s Bospacr, cyt 20 100
Pycckuii ocetp 3 1,6 0,7
Cesprora 1 2,1 1,7
Benyra 5 41 1,1
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IMocne mepexona Ha xabepHOE IBIXaHUE YACTOTA «CBEUEK» CHIKACTCS U
NPeATMYMHKYA HAUYWHAIOT COBEPIIATh FOPH3OHTAILHBIE MEpEeMEIIeHUs, a K
MOMEHTY Mepexojia Ha CMENIaHHOE NMUTAHUE 3Ta YacTOTa MPHOIMKAETCA K
HyJI0. B mepBble Tpoe CyTOK NpeUIMYMHKH PYCCKOTO OCETpa M CEBPIOTH
HamboJlee YyBCTBUTENBHBI K IepenagaM TIyOHHBI. Y Oelxyru peakmus Ha
nepernaja rIyOUHBI ciadee W3-3a MEHEe Pa3BHTOrO OpraHa CTaTO-aKyCTHKU
Ha maHHOW crazmu. Cpa3y mocie BBUIYTUICHHS MPOBOIST TECTHPOBAaHHE C
LEJbI0 OLEHKU MPOLEHTA NPEUIMYNHOK, aJIeKBaTHO pearupylollux Ha Ie-
penax rryOMHBEL. DTOT TECT TAKKE MOXKHO HMCIOJIB30BATh IS OLICHKH Kade-
CTBa MPOM3BOAMTEINEH 110 KaUueCTBY IIOTOMCTBA M IPH OTOOPE JIMYMHOK JIJIs
(hOpMUPOBAHUS WM TTOTIOTHEHHSI PEMOHTHO-MaTOYHBIX CTal.

2. ITnasamenwvnasn cnocooHOCb TUYUHKYU U MOTOOU OCEMPOBLIX PbID.

CreayromyM TECTOM, MO3BOJISIOIINM OLECHUTH JKU3HECIIOCOOHOCTD JIU-
YMHOK M MOJIOJJM OCETPOBBIX, SIBJISETCS TECT «PEOPEAKLUs», WU TaK Ha3bl-
BaCMbIH «PEOTAKCHUCY, 3AKIIOYAIOIIUICA B TOM, UTO, HaXOIsICh B IOTOKE
BOJIBI, PBIOBI, KaK INPaBWJIO, JBUTAIOTCS NPOTUB TeueHMs. JlaHHBIA TecT
MIPEATIoaraeT ONpeseIieHNe BPEMEHH, B TCUCHHE KOTOPOTO phIOa MOXKET
JIBUTaThCSI B IIOTOKE BOJBI C ONPENCICHHOW CKOpOCThIO. [lmaBaTenbHas
CHOCOOHOCTh MOJIOJIM OCETPOBBIX OMNPEACIACTCS B AKCIIEPUMEHTAIBHBIX
YCJIOBHUSX C NMPUMEHEHHEM THIPOJIOTKA C MOCTOSHHOW IJyOWHOM, aHajo-
TMYHOTO JIOTKY baMca, HauMHas CO CTaAMW BBUTYIUICHHS NPEIINYUHOK.
Jlo nepexosia NPeAIMYMHOK HAa IK30TCHHOE NMUTAaHHE CKOPOCTh TEUEHHs B
JIOTKE TOJIePKUBacTCs paBHOH 15,8 cM/c, a Ha Oosiee MO3MHUX CTAIUSIX
pa3BuTHs oHa yBenuuuBaercs 1o 20,6 cm/c. Ciaenyer OTMETHTh, YTO BaX-
HOE 3HauyeHHE B MOJIEP)KaHUU IJIABYYECTH W COIPOTUBIISIEMOCTH IMIOTOKY
nMmeer oO0mas CcPOPMHUPOBAHHOCTH TeJA W PACHOJIOKEHHE TIIJIABHUKOB.
B nepBble gHUM 1OCIIE BBUTYTUIEHHS TPEUTMYNHKN OCETPOBBIX €IIE JINIICHBI
TUITABHUKOB, UX XBOCTOBOH OT/EJI cJ1ad, TO3TOMY OHM CIIOCOOHBI COBEPIIATh
TOJIBKO BEPTHUKAJbHBIC BCIUIBITUS («CBEUYKH»), OCYIUISCTBIISS HX 3a CUET
BOJTHOOOpa3HbIX ABMXEHUH Bcero Tena. C mepexozoM Ha aKTHBHOE IUTa-
HHE TeJIO JIMYUHOK NpHoOpeTaeT Gopmy, XapaKTepHYIO A B3POCIBIX PHIO,
¢ OOJIBIINM XBOCTOBBIM Y/JIMHEHHEM, OCOOBIM CTPOCHHEM pbuia (pocTpy-
Ma), CTIOCOOCTBYIONIUM TOIEPKaHHIO TIABYyYECTH U YMEHBIIICHHIO COTIPO-
TUBJICHHS [IPU ABHKCHUH. Y BEJIMYCHUE BPEMEHH CONPOTHUBISIEMOCTH MOTO-
Ky CBSI3aHO C IIEPEX00M JMYMHOK Ha BHEIIIHEe MUTaHUE.

B nepuox nepexoja Ha BHEIIHEE NMUTaHHE IUIABATENbHAs CIOCOOHOCTh
nnurHOK Oenyru cocraisieT 120 ¢, ocerpa — 180, ceproru — 80 ¢ (npu
ckopocTH TeueHus 15,8 cm/c). YBenmueHne cKopocTH TEYEHHUS B JIOTKE 0
20 cm/c mpuBoaUT K cnocobHocTH (Tabum. 11.2).
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Tabnuna 11.2. U3MeHeHHe I1aBATEIbHOM CIIOCOOHOCTH JTHUHHOK
H MOJIOTY OCETPOBBIX B OTOKE BOIBI CKOPOCTHIO 20 cM/c

Te;\g;?: floT();p a Bospacr, cyt JmHa, MM Macca, mr g‘lﬁiﬁ%?(il;i?i
Pycckmii oceTp

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 CTapIlero BO3pacTa IUIaBaTeNbHAs CIOCOOHOCTH
BBIIIIE, YEM Y JTMYMHOK PYCCKOTO OCeTpa M Oemyru. DTO CBA3aHO C 0COOCH-
HOCTSIMH CTPOEHHS TeJa CEBPIOTH (MaKCHMalbHasi TOJNIIMHA Tena Ha 6,1 %
MEHbIIIE, YeM y OesIyTH) U ee MPUCIOCOOTIEHHOCTHIO COIPOTHBIIATECS MOTO-
Ky Boabl. Tak, MOJIOJb CEBPIOTH AJIUHON 22 MM MOKET CONPOTUBIATHCS
MOTOKY B TeueHue 48 ¢, amuroit 60 u 90 mm — 350 u 6o1ee 3600 ¢ cooTeT-
CTBEHHO. Y 3aBOJCKON U y JUKOM MOJIOAH YBEIUYCHHUE IIaBATCIBHOH CIIO-
CcOOHOCTH 3aBHUCHUT OT JUIMHBI PbIO. Tak, MOJIOJIb CEBPIOTH 3aBOJCKOIO TPO-
HCXOXKICHUSA JUIMHON 45 MM MMeeT IUIaBaTeNbHYI0 CIIOCOOHOCTD 467 ¢, pu
mmHe 77,5 u 128 MM — 1499 u 2536 ¢ COOTBETCTBEHHO (IIPH CKOPOCTH
TedeHus B JoTke 20 cM/c). Y MOIIOIU CEBPIOTH, MOTYYCHHOW OT €CTECTBECH-
HOTO HepecTa, MpH CpeqHel mHe Tena 62,6 MM TUIaBaTellbHasl CIoco0-
HOCTb paBHa 357 c, npu nnune 68,8, 107,8 u 115 mm — 367, 651 u 1390 ¢
COOTBETCTBEHHO. [lnaBaTenbHAs CHOCOOHOCTh MOJIOAM CTEPISAIN TaKKe
3aBUCHT OT ee pa3mMepoB. Tak, npu aauHe 65 MM OHa cocTaBisieT 125 ¢, mpu
mmHe 95 MM — 940 ¢, a ipu aymHe 125 MM — 1280 c.

3. Oyenka pazmepos u hopmul HceamMoOUH020 MEWKA RPEOTUYUHOK.

CremyeT OTMETUTh BaXKHOCTH OLEHKH Pa3MepoB U (OPMBI JKEITOYHOTO
memka (puc. 11.1) mpu ocymiecTBIeHHH PHIOOBOIHO-IKOJIOTHYECKOTO MO-
HUTOPHHTA MPENTHINHOK, BEIPAIIEHHBIX HA OCETPOBBIX 3aBOJaX.

BaxHbIM mokazareneM eOpMaIy KEITOYHOTO MEIIKa MPETTHINHOK
OCETPOBBIX SIBISICTCS OTHOIIEHHE €ro BBICOTHI K JUIMHE (COCTaBISIOIIEE B
Hopme ot 0,55 nmo 0,69). [na nedopMupoBaHHOTO (IPYIIEBHIHOTO WIN
yJUIMHEHHO-0BAJILHOT0) KEJITOYHOTO MEIIKa JaHHOE OTHOIICHHWE yMEHbIIIa-
ercs g0 0,29-0,44.
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Puc. 11.1. Bup >kenToOYHOro MENIKa y MPEUIMIHHOK Pa3HbIX BHIOB
0CEeTPOBBIX Ha cTaauu 36 (c6oky): H. h. — H. huso;
A. g. — A. gueldenstaedtii; A. s. — A. stellatus

B cnydyae HeOONBIIMX pa3MEpOB KEATOUHOTO MEIIKa (M 3HAYUTEITHHON
WHIUBHUIYAIIbHOH W3MEHYMBOCTH €ro MOp(OMETpHUYECKUX IoKa3zaTeleil)
SHJIOTEHHBIE Pecypchl He 00ecneunBaloT JalbHEHIINI pocT U HOpMalbHOE
pa3BUTHE Ha OJHOM W3 HanOoJiee BAXKHBIX ITAIOB — MEPEXO0/E K IK30I€HHO-
My THTaHUIO. BMecTe ¢ TeM M3muiliHe OONBIION 00BeM JKEITKa Ha CTaIusIX
T epeHIMPOBKH OT/IENIOB MHIIEBAPUTEIBHON CUCTEMBI HETATUBHO BIIMSI-
eT Ha ux (opmMHpOBaHME, NMPUBOISL K 3a/JEPXKKE CEKPETOpHOH (yHKIMU
STHTEIHSL.

11.2. Anada3nblii MeTO y4eTa XpOMOCOMHBIX abeppanuii
y NpeIMYHHOK

JlaHHbII MeToJ MO3BOJISIET MPOBOAUTH NPSIMOM ydeT B KIIETKax 3apo-
JbILEH pBI0 4acTOThI XPOMOCOMHBIX HapyIIEHHH, KOTOpbIE MOTYT OBITh
BBI3BAaHBI KaK MyTareHaMH, TaK ¥ OTKJIOHEHUSIMH YCIOBHH COJEpPKAaHUS OT
onTtuMasbHBIX. OlLleHKa XPOMOCOMHBIX abeppanuil sSBISeTCs IpUeMIEMbIM
mmapaMeTpoM JUIi MOHHTOPHMHIA (DPU3MOJIOTHUECKOTO COCTOSIHHS CaMOK,
KauecTBa UKpPBI, YCIOBUH UCKYCCTBEHHOI'O HEPECTa U ONTHUMAJIbHBIX yCIIO-
BUI COJIEp)KaHMsI OCETPOBBIX PHIO.

IIpu perucTpanuy XpOMOCOMHBIX IMOBPEXKACHUI YUYUTHIBAKOTCA OJU-
HOYHBIE M TPYMNIOBBIE XPOMOCOMHBIE M XPOMAaTHUAHbIE MOCTBI, MApHBIE U
OJIMHOYHBIE (pparMeHThl, OTCTaBaHHUE XPOMOCOM, MHOTOIOJIIOCHBIE MUTO3BI.
[Tpu sTOoM abeppaHTHBIE MUTO3BI MOACYUTHIBAIOTCSI KAK OJIMHOYHBIC MOBpE-
JKICHHS, HE3aBUCUMO OT urciia abeppammii Ha MuTo3. [locie ONeHKH KO-
YecTBa HOPMANBHBIX W abeppaHTHBIX aHada3-Tenodas paccCUYUTHIBAETCS
MIPOIICHT abepPaHTHBIX KJIETOK MO (hopMyIIe
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A/B - 100,

re A — KOJMYECTBO KJICTOK C HAPYIICHUSAMH, IIT.;

B — o6111ee KOJIMYECTBO KIIETOK, IIT.

@DOHOBEII MPUPOIHBIN YPOBCHh MYTHPOBAHHUS Y MPEITHIUHOK PYCCKOTO
oceTpa Ha peIOOBOHBIX 3aBOjIaX A30BCKOro Oacceiina B mocnenuue 20 et
nexxan B mpenenax 1,45-5,3 %.

11.3. Ouenka Gu3N0JOTHYECKOr0 COCTOSIHUS JHYHHOK 0CETPOBBIX
10 «(p)OHOBBIMY» peaKNUsM IMUTMEHTHBIX KJI1eTOK (MeJIaHO(OpOB)

OreHKa (pU3HOIOTHYECKOTO COCTOSIHUSI INYMHOK OCETPOBBIX 1O «(HOHO-
BEIMY PeakIusIM MelaHO(OpPOB (TUTMEHTHBIX KIETOK) OTPaXKaeT COCTOSTHHE
HEUPOTOPMOHAIBHON CHUCTEMBI, ONPENENSoIed BO3MOKHOCTU JIMUMHOK U
MOJIOTU K 00pa30BaHUIO TIOKPOBUTEIECTBEHHON OKPACKH M BEDKHBAaHUIO €€
B €CTECTBEHHBIX BojoeMax. J{Jisl OLIeHKH CTETeHH arperauuy U JUCIepCHn
MUTMEHTa B MelaHodopax MpeyiokeHa MATHOAUIbHAS MIKajda MenaHodo-
poBbix uHACKCOB (M;) (puc. 11.2). MakcumanbHOe 3HA4YeHHE, paBHOE 5,
COOTBETCTBYET MaKCHMAaIIbHOM JUCIIEPCUH IIUTMEHTA U MOTEMHEHHIO OKpa-
CKH TeJla, a MUHUMAaJIbHOE 3Ha4eHHe, paBHOE |, — MaKCHMalbHOHN arperanuu
MIUTMEHTA U CBETJION OKpacke Tena.

Puc. 11.2. TIatnbannpHas mKana Juist OLEHKH (yHKIMOHAIBHOTO COCTOSHHS
MeJaHO(OPOB O BEMUYHHE MeTaHO(OPOBOro MHEKca (M) Y OCETPOBBIX:
a — Ha JIMIUHOYHOM 3Tarle pa3BUTHUs (MeaHO(OPBI TOTOBBI U GOKOBOIT
MTOBEPXHOCTH TeJa); 6 — MOJIOJH OCETPOBBIX (MeNaHO(OPHI IPYIHBIX IIABHUKOB)
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JU1sl TUYUHOK OCETPOBBIX OLIEHUBAETCSI COCTOSAHHE MENaHO(OPOB roo-
BBl U OOKOBOW MOBEPXHOCTH Tela; ISl MOJOAH — METaHO(GOPOB I'PYIHBIX
IUIABHUKOB. Y CTAHOBJICHO, YTO HEaJIeKBaTHasi MUI'MEHTHAs PEaKLHsl XapaK-
TepHa TOJBKO IJIsl OTCTAfOLICH B pa3BUTHH MOJIOIU.

CBoeBpeMeHHasl U aJeKBaTHas aJaliTUBHAsl peakuusi MeJaHO(pOpOB Ha
TEMHBIH U CBETIBIH (HOH CBHUACTEIHCTBYET O (DYHKIIMOHATFHONW HOpME de-
MEHTOB HEHPOrOPMOHANBHOM CHCTEMBI y OCETPOBBIX pbIO (pHc. 11.3).
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Puc. 11.3. DxcriepuMeHTallbHas OIlEHKA MUTMEHTHBIX peaKkuui
MOJIOJI PYCCKOTO OCETpa: a@ — CBETIIbIE EMKOCTH; 6 — TEMHBIE EMKOCTH
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B oTimume ot TpamuIoOHHON METOANKH ¢ (PUKCAITe MOJIOIH B dTaHO-
Jie, IPUBOASAIICH K ee THOeNH, il yao0cTBa 00pabOTKU Pe3yNIbTaTOB TeC-
TUPOBAHUS HA TIEPCOHAIILHOM KOMIIBIOTEPE U COXPAHCHHUS MOJIOJIH, UCIIOIb-
3yeMO# B 3KCIIPECC-TECTE, B HACTOSINEE BPEMs pEKOMEHIOBAHO MPUMCHSATh
mUppoBy0 (HOTOCHEMKY TECTHPYEMBIX JHUMHOK U Mojoau. [IpuMeHeHume
JTAHHOTO METOJIa MO3BOJISCT MPOBOANTH KOJIMYCCTBEHHYIO OIICHKY B Oayiiax
CTCTICHU arperanyy Win JUCTICPCUU MIUTMEHTA Y MOJIOJIU OCETPOBBIX.

11.4. TepaTonorudeckuii aHaIU3 JHYHHOK U MOJOAU
TepaTonornyeckuii aHaInu3 JTHYMHOK M MOJIOJM Pa3IMYHBIX BHIOB PBIO
MO3BOJIICT OLCHUTH 4YacTOTY BCTPEYACMOCTH PasJIMYHBIX Mopdooruye-
CKuX aHoMmaiuii motomcrtBa (Tabdi. 11.3), momydeHHOro Ha 3aBojax OT JU-

KHX U JIOMAIlHUX IPOU3BOAUTEICH.

Ta6nauna 11.3. Pa3iu4Hble rpynibl aHOMAJIHii 0CETPOBBIX B PAHHEM OHTOTreHe3e

I'pynna anomainuii IIposiBnenne

M3menenue Gpopmbl roj0Bbl, HICKPUBJICHUE TEJIA U XBOCTO-
BOTO CTeOJIsI; HEOPAa3BUTHE IPYAHBIX IUIABHUKOB; Ne(ek-
ThI CTPOCHHUS TUIABHUKOBOW KaliMbl; HENpaBUibHas Gpopma
XKEITOYHOTO MEIIKA M T. JI.

AHoMamu (HOpMEI Tena

VBenuueHne KeNe3bl BBUTYIUICHHS; OTCYTCTBHE TJa3
(omHOTO MM 000MX) M M3MEHEHHE UX Pa3MEpPOB; KaTapak-
Ta; HEI0pa3BUTHE KaOCPHBIX KPBILIEK; A1e)eKThI Pa3BUTHS
YCHKOB; aHOMQJIMH B CTPOCHHH OpPTaHOB OOOHSHHUS (He-
CpallleHHEe MEePEeMbIYKH OOOHSTENBHBIX OPraHOB, HEAOPa3-
BUTBIC OOOHSTENBHBIC SIMKM U T. 1I.); HCTOHYCHHE W pPa3-
PBIBBI OPIOIITHOW CTEHKH H T. [I.

AHOMAaNMHU CTPOEHHS
HapYKHBEIX OPraHOB

OTcyTCTBHE HYETBEPTOTO IKEIyJOYKa MPOAOITOBATOrO
Mo3ra (m60 Masble pa3Mepsl €ro); aHOMAINH B CTPOCHUN
cepra (HeJopa3BUTHE CeplIeYHON TPyOKH, H3rud cepaed-
AHOMaJIHNU CTPOCHHS HOW TpPYOKH B JIEBYIO CTOPOHY); AHOMAJMH MHIIEBAPU-
BHYTPEHHHX OpPIaHOB TENBHON CHCTEMBI (HalM4We MEepBHYHON HeperopoiaKu
MEXIy TJIOTKOH ¥ IHINEBOJIOM, HEIOpa3BHTHE ICYCHH,
[TMIOPUYECKNX MPHIATKOB, AE(PEKThI MPOMEKYTOUHON U
CIMPaJIbHON KHMIIOK U T. J1.)

OTcnoeHue, UCTOHYEHHE U pa3pbIBbl MOKPOBHOI'O SMMTE-
TIHS; SIUTEIHaIbHBIE HAPOCTHl HAa TYNOBHUINE, XBOCTE,
IUIaBHUKAX; OINYXOJEBHIHBIE OOpa3oBaHUS Ha Tele M
XBOCTE, IUIaBHUKAaX, TKaHAX, JKEITOYHOM MEUIKE; Hapy-
[IeHHe MUTMEHTAlUH KOXKH; HAJIMYHE IOJIOCTed B IIOIe-
PEYHONOJIOCATON MBILIEYHONH TKaHU

AHOMaJIUM CTPOSHUS TKaHEH
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Oxkonuanue tabmx 11.3

I'pynna anomainmii [posiBnenue

KpoBou3nusHus B pa3IHYHBIX OpraHaX U TKaHAX (cepAue,
Mo3re, Me4YeHH, TUIABHUKOBOW KaiiMe U T. J1.); HapyLleHue
BOJHO-COJIEBOro obmena (ruapouedaius TroJOBHOIO
MO3Ta, BOJSIHKA IIepHKapAa, JKEITOYHOTO MeIIKa, UIaBHU-
KOBOW KaiiMbl, OPIOLIHOI MOJIOCTH); HAPYIICHHE JIHIIHI-
HOro oOMeHa (HajJu4yhe J>HPOBBIX Kaleidb B pPOTOBOH
MIOJIOCTH, B IEpUKap/e IOJ dIUTENNeM OpIolIKa, B Cpel-
Hel KHILKE | T. J1.)

ITepesombl Tella 1 XBOCTOBOT'O CTEOIS;

Pa3phIBEI HAPYKHBIX IIOKPOBOB;

OTCYTCTBHE 4YaCTH XBOCTa U IUIABHUKOB BCIICICTBHE
MEXaHW4ECKOT0 BO3JICHCTBHS M KaHHHOAIM3Ma

(DyHKI_II/IOHaJ'II)HI)Ie aHOMaJInu

MexaHn4eckre aHOMaIuU

[Mockonbky OoJiee AeTanabHOE ONMUCaHHE MOP(OJOTMYECKUX aHOMANUI
OCETPOBBIX PBIO Ha PA3IMYHBIX dTalaX PaHHEro OHTOTCHE3a HE BXOJWIIO B
3a7[a4M JAaHHOTO IOCOOMS, YNTATEISIM CIEAYeT OOpPATUTHCS K CIICIIUATIBHBIM
W3IaHUSIM, HallpuMep K aTiiacy. MHOTHe U3 IepeYHCICHHbBIX BhIIIE aHOMa-
JIMH CHIDKAIOT KU3HECTOMKOCTh MOJIO/IN, @ HEKOTOPBIE IPUBOIAT K THOECTIH.
OnHaKo HEKOTOPHIE AaHOMAINU HE OKA3bIBAIOT CYIIECTBEHHOTO BIMSHHS Ha
KHU3HECTIOCOOHOCTD JINYMHOK M MOJIOIH (HAIpUMep, HECPAIIEHHE TTePEMbI-
4eK OOOHATENBbHBIX OPraHOB, OTCYTCTBHE OJHOTO WIM 0OOMX IiIa3, He3Ha-
YHUTEeJIbHBIE 1e(EKTH B CTPYKTYPE MBIIICYHOW TKaHH, YKOPOUYCHHE IIIABHU-
KOB) U BCTPEYAIOTCS Y B3POCIIBIX PHIO B aKBaKyJIbTYypeE.

11.5. Onenka agjanTalMOHHBIX Ka4YeCTB MOJIOAHN
M0 peaKkuusiM HEHTPAIbHON HEPBHOI CHCTEMBbI

Tect «oTkpbITOC MONE» (puc. 11.4), pa3paboTaHHBIA I OLIEHKU alIat-
TAIMOHHBIX KAYECTB MOJIOAU MO PEAKLMSAM LEHTPAIBbHON HEPBHON CHCTEMBI
(IHC), mo3BonsieT OLEHUTh YPOBEHb NBUTATEIFHONW aKTHBHOCTH MOJIOJH,
€€ PeaKTUBHOCTh Ha BHEUIHWE CTUMYIIBI (3pUTEIIbHbIE, TAKTHIBHBIE, THIPO-
JUHAMUYECKUeE), €€ MPUTOJHOCTh JJIS BEDKMBAHHUS B €CTECTBEHHOM cpejie.
[Ipu npoBeieHUH OIBITA OMPEIEIAIOT OCTPOTY PEAKIHMU MOJIOJIN U3 TECTH-
pyeMoi BEIOOPKH Ha pa3IUdHbIE pa3IpaKUTeNH (CBET U 3BYK Pa3HOM 9acTo-
ThI). JIJIs1 3TOTO MOJIOIB TOMEIIAIOT B KPYTIIBIA akBapuyM (muamerpoM 1 M),
JTHO KOTOPOTO Pa3JIeIeHO HAa BOCEMb CEKTOPOB, U PETHCTPUPYIOT KOIUIECT-
BO IepecedeHuil prIOOi THHMI IHA 3a ONpEleNeHHBIH OTPEe30K BpPEMEHH.
XpoHoJstornyeckast cxema IpoBe/ICHHs ONBITOB MpHUBeAeHa B Ta0i. 11.4.

176



4

3BYK

Puc. 11.4. Tect «OTKpBITOE MOJIEN»

Ta6nuna 11.4. XponoJsornyeckasi cxeMa NpoBeJAeHHsI TeCTA KOTKPBITOE IOJIe»

Bpewmst, Mux Paspaskaronye 2JIeMeHTHI (CTPeccopbl)
1-3 AnanTaiys peIObl B HOBBIX YCIOBHUSIX (9KCIIEPHMEHTAIbHBIE €MKOCTH)
35 TTocTaganTalMoHHBI IEPHOL

BosjeiicTBrE 3ByKOM HH3KOIi 4acTOTHI
57 | Habmonenue 3a peakiyeit Ha 3ByK
Bos3jieiicTBHE 3ByKOM BBICOKOIi 4aCTOTHI
7-9 | Habironenue 3a peaknueii Ha 3BYK
Bo3aeiicTBHE OCTOSTHHBIM CBETOM
9-11 | Habmonenue 3a peakiyieil Ha CBET
Bo3jieiicTBHE KpaTKOBPeMeHHBIMH BCIBIIIKAMHU CBETA
11-13 | Habmonenue 3a peakiyeit Ha CBET

AnanTanus peIObI K HOBBIM YCJIOBUSM 3aHUMAET OKOJIO 3 MHH, B Te-

YeHHE KOTOPBIX OMPEICISIOT OPUEHTUPOBOYHYIO IBUTATEIbHYIO aKTHB-
HoCTh (OA, en/MrH) IyTeM MojicueTa CPeIHEeT0 KOJINIeCTBa TepeCeICHHBIX

pLI6OI>i muaui. [locne Toro kak JBUTraTCIbHAs1 aKTUBHOCTH pBI6 CTaHOBHUTCA

OTHOCHUTCJIBHO HOCTOHHHOﬁ, pacCHUTBIBAIOT YCPCAHCHHOC KOJNYCCTBO

nepeceqefmﬁ JIMHUI JAHAa U OIPUHUMAIOT 3TO 3HAYCHUC 3a (1)0HOBy10 aKTHUB-

Hocth (DA, en/mun). Ilocne BO3EHCTBHS pa3ApaxkaroUIMM 3JIEMEHTOM
OTIpeNersIoT peakTHBHOCTH (PA, en/MHH) — cpesiHee KOJMUeCcTBO nepecede-

Huii 3a cienyromue 30 c. [Ipy 3ToM y Mooan MOKeT HaOJIOIAThCS Kak
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MIOJIOKUTETbHAS, TAK U OTPHULATENbHAs PEaKIUsi Ha BHEIIHUE Pa3IpakuTe-
m. Ha ocHOBe 1OJTy4eHHBIX a0COTIOTHBIX XapaKTEPUCTUK PACCUUTHIBAIOTCS
otHocHuTenbHble mokazarenu (OA u PA), mo3Bonsionye OLUEHUTH CTEIEHb
JBUTaTeIbHON aKTUBHOCTH MOJIOJU OCETPOBBIX IMOJ AECUCTBHEM CHIBHBIX
CEHCOPHBIX CTUMYJIOB:

ITA =0OA/ ®A - 100;
ITP = PA / ®A - 100,

rne [1A — mokazatens aktuBanu, %;

OA — opHeHTHPOBOYHAs JBUTraTEIbHAs aKTHBHOCTb, €]I/MHH;

®A — poHOBas nBUraTEIbHAS AKTHBHOCTD, CJI/MUH;

[P — mokasaresnp peakTuBHOCTH, %0;

PA — peakTUBHOCTb, €I/MUH.

B xauectBe mpumepa B Tabn. 11.5 npuBeneHsl JaHHBIE CPABHUTEIBHOTO
aHAIIM3a NoKa3aTeJell IBUraTelIbHOH aKTHBHOCTH B TECTE OTKPBITOE MOJIE»
MOJIOH CEBPIOTH, IOJYYCHHON OT OJOMANIHEHHOH (OPMBI U IUKHX MPOH3-
BOJHMTEJICH, 3arOTOBJICHHBIX B A30BCKOM MOpe.

Ta6auna 11.5. IToka3aTeau ABUraTeJbHON aKTHBHOCTH
MOJIO/IHM CEBPIOTH Pa3HbIX TPy

I'pynna OA DA 1A Ip: IIp> Ips Ips
Juxkas 34,5 13,2 261,3 110,2 132,9 99,5 89,7
OoMalIHeHHas 39,7 19,7 201,5 88,9 71,3 57,5 42,9

Mpumeuanune. OA — OpHEHTHPOBOUYHAS JABHTraTeNbHAas akTHBHOCTH, DA — (doHOBas
JIBUTaTeNbHas akKTUBHOCTH; ITA — moka3arens aktuBaimu; [Ip; — mokasarenb peakTHBHOCTH B
niepBbie 30 ¢ rmocie Bo3AeHCTBUS HU3KOYaCTOTHBIM 3BYKOM; [Ip, — 1mokasaTens peakTUBHOCTU B
nepsble 30 ¢ mocie BO3IeHCTBHS BHICOKOYACTOTHBIM 3BYKOM; IIps — moka3arens peakTHBHOCTH
B niepBbie 30 ¢ mociie BO3EHCTBUS MOCTOSHHBIM cBeToM; IIps — mokasaTenb peakTUBHOCTU B
nepBble 30 ¢ ocie BO3AEHCTBUS KPATKOBPEMEHHBIMH BCIIBIIIIKAMY CBETA.

OHCHKy MIPUTOJHOCTH 3aBOJICKOM MOJIOIH OCCTPOBLIX K BBI)KUBAHUIO B
€CTCCTBCHHBIX BOJOCMAX ITYTEM HMCIHOJIb30BaHUA TECTA KOTKPBLITOC MOJIE» U
OIIPEAC/ICHUC [JIaBaTEILHOW CIIOCOOHOCTH MoCpeaACTBOM COPTHUPOBKU MO-
JIoJ B TUAPOAUHAMUYCCKUX JIOTKAX C perHpreMOﬁ CKOPOCTBIO TCUCHU S
B YCJIOBHUAX OCCTPOBLIX 3aBOJOB 3(1)(1)GKTI/IBHC€ OCYHICCTBJIATH B ClICLUAIN-
SI/IpOBaHHOﬁ YCTaHOBKC «HxTHOTECTY.
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11.6. Heiipodapmaxosiornieckoe TeCTHPOBaHHE

Helipodapmakonoruueckoe TECTUPOBAHUE MOJOIYM, OCHOBaHHOE Ha
OLIEHKE YCTOMYMBOCTH €€ K CTPECCHPYIOIIUM aOHOTHYECKUM BO3JECHCTBH-
SM, TaKKe SBISETCS CHOCOOOM NPIKU3HEHHOH JKCIIpecc-OleHKH (MeHee
30 MuH) KM3HECTOMKOCTH PbIO. 3HAYMTENIBHBIM IPEUMYIIECTBOM METOJa
SBJISICTCS] TEXHUYECKas IPOCTOTA IIPUMEHEHUS, I03BOJISIONIAs OCYLIECTBUTD
Helpo(hapMaKoJIOTHYECKYIO OLIEHKY B IPOU3BOJCTBEHHBIX MacIUTadax Mpu
BBIIICKE MOJIOJIM B €CTECTBEHHBIC BOJIOEMBI HIIM 0TOOpE PHIO B PEMOHTHYIO
4yacTh cTaza. bomee ycroliumBas K HEWPOTPONHBIM IpenapaTaM MOJIOJb
OTJINYAETCS MOBBIIIEHHON )KU3HECTOMKOCTHIO U YCTOMYMBOCTBIO K HKCTpE-
MaJIbHBIM 3HAUYEHHsIM TEMIEpaTypbl M COJCHOCTH, Ae(UIUTY KUCIOPOJa,
CCHCOPHBIM BO3JCHUCTBUAM M oOnamaer Ooliee pPalMOHAJIBHBIM YPOBHEM
oOMeHa BelecTB. MeTo/inKka OCHOBaHa Ha OMPE/ICICHUHN MTPOI0KUTEIBHO-
CTH ACHCTBHS PacTBOpa aHECTETHKA, BBI3BIBAIOLICIO YCTOWYNBYIO HAPKOTHU-
3aIMI0 PBIO, BHIPAXKAIOIIYIOCS B yTpaTe PaBHOBECUS M MPEKPALICHUH JBU-
KEHHI XBOCTOBOTO CTEOJIL.

AHanu3 BHEIIHEH KapTUHBI BIMSHMS HApKO3a Ha IOBEJICHHUE MOJIOJIU
MIO3BOJISIET BBIACIUT TPU OCHOBHBIE CTaINU:

* OBBIILICHUE JBHTATEIbHON aKTHBHOCTH C MOCIEIYIOIUM HapyLICHHU-
€M KOODPJMHAIIUH JIBIKSHUS;

* io1aBJIeHUe (POHOBOIT aKTHBHOCTH PbIO, moTeps pedliekca paBHOBECHS;

* BBIKJIIOUEHHE BHEIIHETO JAbIXaHUs U 00€3/IBHKUBAHHUE PHIO.

BoccTaHOBICHHE JKU3HEACATEILHOCTH HAPKOTH3UPOBAHHBIX PBIO HPH
MOMEIIEHUH MX B YHCTYIO BOAY HPOUCXOJUT B OOpaTHOH MocienoBaTeb-
HocTu. Cieayer OTMETUTb, YTO CYLIECTBYIOT BHIOBBIC Pa3iIH4Ms PEaKLUH
MOJIOMM  OCETPOBBIX PBIO C pasHOW Maccoi Ha  BO3JCHCTBHE
Helipodapmakoornueckoro npemnapara (tadin. 11.6).

Ta6nuna 11.6. Jnaamuka o6e31BHKMBAHNS MPH HapKoTH3anun MS-222
¢ KOHIeHTpanuei 50 MI/j1 u BO3BpalleHus IBUraTeIbHON AKTUBHOCTH
MOJIO/IH 0CeTPOBBIX PbI (%o OT 001IEero Yncaa)

Bpe APKOTIAA Bpewms peanumaryn
Bupn prios! PCM3T HAPKOTH3AIIH, MITH B YMCTOW BOJIC, MUH

5 |10 | 15 | 20 | 25 [ 30 | 1 | 2 | 3 4 | 5] 6
Cespiora 10|60 |8 |8 | - | - |4 |60 70 |10] - | -
(xpyrTHast)
Cesprora 20 | 20 | 20 | 80 | 80 | 80 | 40 | 50 | 100 | - | - | -
(menkas)
Ocerp 1\ 390 | 30 | 60| 70 | 70 | 30 | 40 | 20 | 40 | 80 | 80
nepcmlcrmn
Ocerp ~ | 30|40 |40 | 70| 70| 30| 40| 40 | 50 | 80 | 100
pycckui
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Jl1s skcnpecc-aHanmu3a MOTYT OBITH TaKKe HCIIONB30BAaHBI U IPYTUe
HelipodapMaKoJOTHYECKHe MpenapaTsl: XUHATBAWH (2-METHIXHHOINH),
IBO3ZIMYHOE Macjo, THAPOXJIOPH] XHHOMMHA U ap. Helipodapmakonormye-
CKO€ TECTHPOBAaHHE MOJIOJH IO PEaKkIUU Ha BO3JEHCTBHE HEHPOTPOIHBIX
BEIIECTB MPOBOAUTCS MIPH Pa3IMYHBIX KOHIEHTparmsx (50 u 75 mr/m) ane-
cretuka MS-222 (Tpukannmerancynbdonara). Bpems skcnosuimu 3aBUCHT
OT KOHLEHTpaluu npenapara. [Ipn npoBeaeHHH Hpouenypbl HPOBOIUTCS
MOHHTOPHHT JBHTATEIbHON aKTHBHOCTH, YHCJIA HAPKOTH3HPOBAHHBIX OCO-
0ell 1 CKOPOCTH MX BOCCTQHOBJEHHS B 4HMCTOH Boje. UyBCTBUTEIBHOCTD
MOJIOAX Pa3JIMYHBIX BHIOB OCETPOBBIX PBHIO K aOMOTHYECKUM CTpeccopam
(BeIcOKO# Temmepatype Boasl (32 °C), comenoctu (12 %o), mepunury ku-
CJIOpoJia) JOCTATOYHO TECHO KOPPEIHMPYET C HUX YYBCTBHTEIBHOCTBIO K
aHECTETHKaM. JTO T03BOJISIET UCIIOJIb30BATh BPEMsI HAPKOTU3AIMU OTIEIb-
HBIX 0cO0Ell B KauecTBE HMHTETPAbHOTO IMOKAa3aTels >KU3HECIIOCOOHOCTH
pb10. BMecTe ¢ TeM aHHBIH MeTOJ SBJISACTCS NPHKU3HEHHBIM B OTIHYHE OT
JIETAILHOTO MeTO/1a (PYHKIIMOHAIBHBIX HArpy30K.

11.7. I3y4eHue noBeJAeHYECKUX peaKIMii M0OJIOAU oceTpa
HA 3ane4YaT/JeHHbIH XUMUYECKUH CTUMYJI

W3ydenne 3aKOHOMEPHOCTEH HEPECTOBBIX MHIPAIUil OCETPOBHIX PHIO —
o/HOW M3 Hambousee SpKUX (HOpM MOTHBALMOHHOTO TIOBEACHUSA — OJHOBpE-
MEHHO SIBJISETCS HEOOXOAUMBIM 3JIECMEHTOM IIPH COCTABJICHUHU MPOTHO3a MX
IIPOMBICIIOBOTO BbIJIOBA. Bo3zeiicTBue phIOOBOACTBA Ha JalbHEiee Tede-
HUE (U3NOJIOTHYECKUX MPOLIECCOB PA3BOANMBIX BHUAOB OCETPOBBIX, B TOM
Yrclie U Ha UX MOBEJCHHE, OCTASTCS OTHIUM U3 MaJOU3y4eHHBIX BOIIPOCOB.
Habnromatonieecs M3MEHEHHE XapaKTepa MUTPAIOHHOTO IOBEICHHSA He-
PECTOBOI YacTH MOMYJISILMHA OCETPOBBIX PbIO, CHOPMHUPOBAHHBIX LIEIUKOM
13 0oco0el 3aBOACKOTO BOCIIPOW3BOJICTBA, CIIE pa3 IMONTBEPKIACT TE3HC,
YTO HAINpaBIICHUS aJaNTallii pealnu3yrTcs B Mpolecce WHANBUAYAIEHOTO
pa3BUTH MO BO3/EHCTBHEM BHEIIHUX (DAKTOPOB U B TeHO(OHE HE 3all0-
xeHsbl. [Ipy 3TOM KIIFOYEBYIO POJIb UTPAET HE «MHCTHHKT JJOMay, a «yCIOBUS
JIoOMa» M TOJBKO TOTJa, KOrjja OHH 00EeCHeunBalOT Ha/Ie)KHYIO BOCIIPOU3BO-
JMOCTDH BHA.

OcetpoBble pHIOBI BeChbMa IUIACTHYHBI K (PakTOpaM BHEIIHEH cpempl.
Onu crtocoOHBI BEDKUBATh BO MHOTHX HEOJIArONPHUATHBIX A7 BUA YCIOBH-
sIX BCJIEICTBHE BBICOKON aIanTalMOHHON CIIOCOOHOCTH, BO3HUKILEH B X0/
9BOJIIOINH U peau3yeMoi yepe3 HeHPOIHIOKPHHHBIE MEXaHU3MBI Peryis-
nuu. Cucrema ajjanTanuy y peid CO3peBaeT B OHTOTEHE3e, HO paboT, CBs-
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3aHHBIX C M3YYCHHEM POJM PAHHEr0 OHTOTCHE3a B PEANM3alMi BHIOBBIX
MPUCIOCOONIECHUI Y OCETPOBBIX PbIO, CPABHUTEIBHO HEMHOTO. Takum o6pa-
30M, B COBPEMCHHbIH MepHO, KOTrJa B A30BCKOM OacceiiHe eANHCTBEHHBIM
CIoco0OM COXpaHEHHs 3THX ICHHBIX B MPOMBICIIOBOM OTHOIICHHH PHIO
0CTaeTCsl X BOCIPOU3BOACTBO HA PHIOOBOMHBIX MPEANPHUSITHSIX, U3yICHHE
(bHU3HONOTMYECKUX MEXaHH3MOB aJalTalldil B paHHEM OHTOreHe3e MPHO0-
peraet 0co0yI0 aKTyaIbHOCTb.

V BBICHINX JKHBOTHBIX (TEITOKPOBHBIX) OIPEACICHHBIC (yHKINOHAIb-
HBIC MEXaHH3MBbI, OOYCIIOBIMBAIOUINEC HUX MPHCIOCOOUTEIBHYIO IESITENb-
HOCTh WM TOBEICHHE, CKIAIBIBAIOTCSI B CPABHUTEIBHO KOPOTKHH MEPHOL
paHHEro mpe- W IOCTHATAJILHOTO DPa3BHUTHS, HA3BIBAEMOIO KPHUTHICCKHM.
Menee Bcero paspaboraHa 3Ta MpoOjieMa B OTHOIICHHHM HU3IIMX JKUBOT-
HBIX, B YACTHOCTHU B TpeJenax Kiacca pbi0: 3/ech QyHKIIMOHATBHBIC OCHO-
BBI IIOBE/ICHYCCKUX CTCPEOTHUIIOB B PAHHEM OHTOICHE3¢ M3yYalliCh MEHEe
HWHTCHCHBHO WM MOYTH HE U3ydeHbl. OJHOBPEMEHHO MPHHATO CUYHMTATH,
YTO y pbIO BIHMSHHE HEPBHOW CHCTEMbI Ha TOBEACHHE B PAHHHU MEPUOL
OHTOTEHE3a BEChbMa OrPAaHHWYCHO BCICACTBHEC HE3PENOCTH LIEHTPAIbHBIX
MEXaHH3MOB PETyJISIIHH, B TOM YHCIIE ¥ HeHPOIHIOKPUHHOTO 3BeHa. MeTo-
JIMKa PETUCTPAIMU MOBEICHYECKUX PEakldii MOJIOAU OceTpa Ha 3ameyar-
JICHHBIH paHee XMMHUYECKUH CTUMYJI HO3BOJMIIA MOMYIUTh TO0Ka3aTeIbCTBA
BIIMSIHHSL HEPBHOM CHCTEMBI OCETPOBBIX PHIO Ha IIOBE/ICHHE HAYHMHAS C Ca-
MBIX paHHHX 3TaroB OHTOT€HE3a.

VyacTie HEpBHBIX MEXaHH3MOB PEarupoBaHUs Ha (HaKTOpBI CPEAbl B
paHHEM OHTOTCHE3€ OCETPOBBIX PbIO U POIb 3THX (PAKTOPOB B MOAYJISALIAH
MOCIEYIONIET0 MOBENCHUsI W3ydalach HAMH HA MOJENH WMIIPUHTHHIA
XMUMHUYECKHX CTUMYJIOB JIMUMHKaMu pycckoro ocerpa (Acipenser guelden-
staedtii Br.) MmmpunTuHr kak Haubonee mnpocras (opma peanusaiuu
«HEPBHOW MaMATH» MOIACTCS KOJHMISCTBEHHON OIIEHKE W HCCIICIOBAH Y
pbI6. Y J0CcOCeBBIX PHIO M30HMpaTEIbHAS afANTAlUsI K XAMUYIECKUM pas3ipa-
KUTeISIM (0GOHSATENBHBIA UMIIPUHTHHT) MOSIBISIETCS B OCHOBHOM B IIEPHO[
CMONTH(DUKAIIMN U B TAIBHEHIIIEM pealn3yeTcsi B X0/Ie HEPECTOBBIX MHUTPa-
uii. BeposiTHO, 9TO W OCETPOBBIC, MOCKOIBKY OHHM OOJIAJAI0T Pa3BUTOMN
CHCTEMOIl XMMHYECKOTO TECTHPOBAHHUS CPEIbl, MOTYT 3aleyarisTh 3TH
CHTHAJTBI B OTIPEICIICHHbIN epHO/] OHTOTE€HE3a M B JaTbHEHIIIEM HCIIOIB30-
BaTh WX B [IEJISIX OPHEHTAIINH.

OobopynoBanue:

1) aKcHiepUMEHTANIBHBIH aKBapHyM C CHCTEMOH 0OOpPOTHOTO BOJOCHAO-
KEHHUS,

2) MHUKPOKOMIIPECCOPHI;
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3) GacceiHBI WM aKBAPUYMBI Il BBIICPKABAHUS PBIO.

PeakTuBsl:

1) BemiecTBO ISl OMpPEACICHUS] YYBCTBUTEILHOCTH PHIO K XUMHUYCCKHM
pazzapaxurensm (MophoiuH);

2) aKTHBUPOBAHHBIH YTOJIb.

HenocpencTBeHHO TOCIe BBIKIEBA MPENIMYUHKH OCETpa IMOMEIIAIOT B
3aBOJICKHE OaccelHbI ¢ IPOTOYHOW BOJOH. B kKauecTBe MoneNLHOTO Bellie-
CTBa U «3aIlIOMHHAHUS» HCIONIB3yeTcs MOP(OIMH — OJOPAaHT B OYEHBb
MaJIBIX M DKOJIOTHYECKH 0€30TacHBIX KOHIECHTpalMsxX. JlaHHOe BEIecTBO
BHOCST 10 ME€pE BBIMBIBAHHS €T0 M3 0acCeHOB C ONPEJEeIICHHONH CKOPOCTHIO
Tak, 9T0OBI KOHEYHas! KOHIeHTparwus ero coctapisiia 10-10-10-8 M. Cpok
9KCHO3UIUHU COCTaBILUT: 4 cyT (0T 36-i mo 40-if cTaguu pa3BUTHUS MPEIIIH-
yuHkK), 6 cyt (40-45-1 cragum), 10 cyr (36-45-1 cragum), 18 cyr
(36-s1 cragms — 8-cyrounas nu4uMHKa). [IOMHMO 3TOr0 MpeayCMaTPUBAIOT
BapUaHTHl, I7Ie PHIO MPHUYyYaroT K MOPQOINHY IOCIE MEPEX01a Ha HK30TCH-
Hoe nutanue (45-s cragus) B Teuenue 8 u 30 cyr. HaumeHoBanue craauii
passutus npuseneHo mo T. A. letmad (T. A. dernad u coast., 1981).

IMocne sxcro3umuy peIO MEpecaXxMBalOT B OACCEHHBI C MPOTOYHON BO-
noii 6e3 cinenoB Mop¢osiuHa, TAe U comepxar ot 3 Hex a0 1,5 mec. Tectu-
POBaHKE MOJIOJHM MPOBOAUTCS TPYIIIAMH MO 5—7 HIT. B 9KCIIEPUMEHTAIHHOM
akBapuyme pazmepoM 46x23x20 cM ¢ HENMpepBHIBHO ICHCTBYIOMICH CHCTe-
MOH 000pOoTHOTO BOMOCHAOXeHHs. OYHCTKAa BOABI MPOU3BOIUTCSA C IOMO-
LIBIO0 TPaBUSl U aKTUBHPOBAHHOIO YIJIA. AKBapHyM YCIIOBHO pa3zelieH Ha
JIBE TIOJIOBHHBI: CTapTOBYIO M ONBITHYIO (TecToBYyI0). B ombITHO# wacTtn
aKBapHyMa pacIioj0oKeHO J[Ba OTCEKa C MapauleIbHBIMHU TOTOKaMH BOIbI,
1oJlaBaeMbIMU 4yepe3 y3kue TpyOku (puc. 11.5). Ananranms psid K ycinoBH-
SIM aKBapHyMa IPOXOJIUT TPH BKIIOYEHHOH CHUCTEME OOOPOTHOTO BOJO-
CHA0>XEHMS M OTKPBITHIX KpaHaxX BOJOIOJAuH B ONBITHON YacTH aKBApHyMa,
YTO B HKCIIEPUMEHTE TI03BOJISET YCTPAHUTh PEaKIMIO PhIO HA BKIIOUSHUE U
BBIKJIIOUEHHE IOTOKOB. Ha cTUMyNIBbHOM HMHTEpBajie OJUH M3 IIOTOKOB B
MIPOM3BOJIFHOM TIOPSIIKE CMEHSET pacTBOpP XMMHYECKOTO BemlecTBa (MOp-
¢domuHa 10-8 mim 10-9 M). KoHueHTpaliu BeIIecTB MPUMEHSIOT B BOCXO0-
JSIIIEM TIOpSIZIKE.

B npornecce TecTupoBaHus MOJIOIN OCETpa, KOT/Ia OLIEHHBAIOT €€ peak-
LU0 Ha 3alleyaT]CHHbI paHee XMMHUYECKHH CTHUMYJI, PETMCTPAIUIO Mapa-
METPOB JIBUTATEIbHON aKTUBHOCTH MPOBOJAT MyTEM MOJCYETa KOJINYECTBa
pBIO B TECTOBOH YacTH akBapuyMma (B OIBITHOM M KOHTPOJILHOM OTCEKax
pasnenbHo) Ha (OHOBOM, CTUMYJILHOM M B Psi/ie CJIydaeB Ha MOCTCTUMYJIb-
HOM HMHTEpBaJax.
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Puc. 11.5. CxemaTnueckoe U300pakeHUE HKCIIEPUMEHTAIBLHOM yCTaHOBKU
JUISL M3yYCHHS TOBEACHHSI MOJIOJH OCeTpa (CBETIIBIMHU CTPEIKaMi 0003HAYCHBI
OIIBITHBIC OTCEKH aKBAPUyMa, TEMHBIMH — HAIIPABJICHUE JIBH)KCHUS BOIBI
1 TECTHPYEMOT0 pacTBopa (MopdoinHa); BBEPXY — pe3epByap
JUTsL OYMCTKH BOJIbI, CIIEBA — COCYJI C PACTBOPOM MOpdoItHa)

JUtnHa MHTEpBAJIOB AOJDKHA OBITH OJMHAKOBON JJIS AKCIIEPUMEHTOB O/
HOH cepuu (3 wim 4 MUH) U He UMeTh NpoMexyTkoB. Ha ¢oHoBOM mHTED-
BajJe B OTCEKAaxX B IKCIEPHUMEHTAJIBHON YaCTH aKBaphyMa depes MHIIETKH,
pacIoJIOKeHHBIE Yy JHA, IPOW3BOJAUTCA HENpephlBHAS I0Jlaya BOJBIL.
Ha ctumynpHOM HMHTEpBasie B ONBITHOM OTCEKE, BHIOMPAaeMOM HPOHU3BOIb-
HO, BO3JICHCTBYIOT TE€M XHMHYECKHM pa3ApakuTelieM, KOTOPHIH paHee
MIPEIbSBISUIA JTHYUHKAM Ha ITOATOTOBUTEILHOM JTare. Ero momaror depes
MMUTNCTKH BOJHM3M JTHA aKBapHyMa, B TO BpPeMs KaK B KOHTPOJIHHOM OTCEKE
TaKUM k€ 00pa3oM MOAIOT BOAY.

[IpomexxyToKk MeXIy oTcueTamu (IIar) PerUCTPUPYEMBIX MapaMeTpPOB
BEIOMPAIOT OJVMH Pa3 B Hadalle SKCIIEPUMEHTA. BelndyrHa ero MOXeT 3aBH-
CeTh OT BEIHMYHMHBI pbI0 W akBapuyMa. s OONBIIMHCTBA aKBapUyMHBIX
pBIO poMexyTok cocTaBisieT 5—10 c¢. B manHOM cityyae At MOJIOH OCeT-
POBBIX PbIO, pa3Mep KOTOPBIX K MOMEHTY Hadala ONbITOB COCTaBIsLI 4—6 cM
u OoJiee, mar MpUHAT paBHBIM 15 ¢. TakuM crmocoOOM Ha HUCCIIETyEeMBIX
MIPOMEXYTKAX PErHCTPUPYIOT BPEMEHHOE M3MEHEHHE YhCiia PhIO, HaXomas-
IIUXCS B OTCEKE.

[ToBeneHUECKYIO pEaKIMIO PHI0 MOYKHO OIIEHWBATh HECKOJBKUMH CITO-
cobamu (b. B. Conyxa, 1989). B nanHOM ciiy4ae TIpUBEACHBI ABa criocoda:

1. O peakuuu cyisT N0 KOJIMYECTBY PHIO (B MPOLIEHTaX 10 OTHOIICHHIO
K ()OHY) B OIIBITHOM OTCEKe. Pe3ysbTaThl BEIYUCIAIOTCS 1O (opMyIIe
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4 %100
A

rne A — 4ucio peld B OTCYTCTBHE CHIHAIA, LIT.;

A; — 4uncno peIO npy Nojave CUrHajia, mr.

Taxo# MeToJ OIEeHKH jaeT OOIIyr0 KapTHHY peakiuu. B To ke Bpems
OCHOBHBIM HEJIOCTATKOM JaHHOTO METOJIa SIBJISIETCS HEBO3MOXKHOCTD OICH-
KH CNa0bIX (TIOPOTOBBIX) M3MEHEHHH JBHTATEIbHON aKTUBHOCTH PHIO, a
TaKoKe U3MEHEHHH ITOBeIeHHUs PhIO B IIPOIIeCCce TECTHPOBAHMUSL

2. Kaxipiit SKCcriepuMeHT (peaim3anysi) Ha Oymare IpeacTaBisieT co0oi
MOCIICIOBATENILHOE H3JIOKEHHE PETHCTPUPYEMBIX NapaMeTpoB (UHCIO
pe16 N). [Tocne ompeneneHust CpeaHEro 3Ha4CHUS Ha (POHOBOM HHTEpBAC
BC€ 3HAYCHUA OTCUYCTOB HAa CTUMYJIBbHOM (I/I HOCTCTI/IMyJ'H)HOM) HUHTEpBAJIC
JenAT Ha cBoe ()OHOBOE CpefHee, TaKuM 00pa3oM ONpENesaloT 3HA4eHHS
YaCTHBIX ITOKa3aTenci pearupoBaHus i q)OHOBOl"O U CTUMYJIBHOI'O HH-
TEpBAaJIOB.

Takum 00pa3om, Ha KaXXJJOM HHTEpBaje

Ky = Ng mms narsoro maTepBana / Ney, pona;
Ker = Ny mmst mansoro maTepBana / Nep, pona:

Takoii crioco6 otieHkH 6osiee ya00eH OTOMY, YTO BapruabebHOCTh (o~
HOBOM aKTUBHOCTH MOXET 3aMaCKHPOBATh CJIa0ble peaKiii, a HOPMHPOBKA
MMO3BOJISICT UCKJTFOUUTH 3aBHCUMOCTh OICHOK PEaKIUU OT MCXOMHOHN (HhoHO-
BOW aKTUBHOCTHU PBIO, MEHSIOMIEHCS OT OMBITA K OMBITY, OT YHCIA HCIIOb-
3yeMbIX PbIO B OKCIIEPUMEHTE WJIM OT BJIUSHUS MPEANIECTBYIONIETO BO3ACH-
ctBus. Ecnu moBeneHne Ha CTUMYJIBHOM HHTEpBAJE HE OTIMYACTCS OT I10-
BeJicHHs Ha ()OHOBOM MHTEpBAJle, TOTJAa CyMMapHasi OICHKa peakiuu (Be-
mmunHa K;) mpubnmxena x equanme. s Oojee TOYHOI OIEHKH pEaKIHid,
9TO OCOOCHHO OTHOCHTCS K pBIOaM, BBIPAIIMBACMBIM HCKIIOYUTEIHHO B
Ma00paTOPHBIX YCIOBUSIX, IPOU3BOIUTCS TAK)KE M OIICHKA MTOBEJCHHS PHIO B
KOHTPOJHHOM OTCEKE.

YactHble mokazaTesu pearupoBaHusi K cyMMUPYIOT 1O BEPTHKAIH JIJIS
BCET0 MAaCcCHBa JIAHHBIX IO OMPEACTICHHOMY BUAY pa3ipaxuTelis. B pe3yins-
Tare 3Ha4YeHHE MoKazarels pearupoBaHus K, oka3bIBaeTCs paBHO OTHOIIIE-
HUIO CPETHETO YaCTHBIX MOKa3aTeNe peakiuu (CTUMYI) K CPEIHEMY 4acT-
HBIX TIOKa3aTesel KOHTpouis ((hoH).

B nanHoMm ciyuae

Ky=K.,/Ky=1,6/1=1,6 (1abm 11.7).
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Ta6nuna 11.7. IlpoToxos nepBuYHOIi 00padOTKH Pe3yIbTATOB TeCTHPOBAHHS
MOJI0JN 0ceTpa

Kon-Bo K st GoHOBBIX HHTEpBaANIOB (MHTEpBaI — 15 ¢)
CCKyH 0 15 {30 |45 (60 |75 [90 |105 |120 |135 |150 |165 |180
1 25 100 (0,0 {00 |50 |00 |00 |00 (25 (00 (0,0 (25 |00
2 16 |16 |00 (16 |32 (16 |00 (16 (16 |0,0 |0,0 |0,0 |00 |Ky
3 00 |12 (12|00 |12 |00 |12 |12 (12 (20 [0,0 |25 |12
4 22 100 (22|11 |00 (1,1 |22 |11 (11 (22 (0,0 (0,0 |33
n 00 |00 (00 |10 |00 {00 |00 |10 {10 (20 (20 (0,0 |1,0

13 |06 |07 (0,7 |19 (05|07 |10 (15 (12 |04 |10 |11 |10
K anst cTumMynbHBIX MHTEpBaIoB (MHTEpBai — 15 ¢)
0 15 {30 |45 {60 |75 [90 |105 |120 |135 |150 |165 |180
50 |25 50100 |25 (25|25 |25 (00 |50 [0,0 |25 |00
32 |32 (16 |16 |16 |16 |16 |16 (16 (3,2 |00 (16 |16 |K.
12 |37 (25|12 |12 |00 (12 (12 |00 |25 |25 |25 |25
11 (11|11 (11|22 (0,0 |00 (11 (11 |22 |22 |22 |33
00 |00 (00 |10 |00 |10 |10 |20 {20 (00 (1,0 [0,0 |20
21 1212010 |15 (10|13 |17 (09 |26 |11 |18 |19 |16

S|h|W|IN|F

W3meHeHne moBeaeHNs — 4acTO HanOoJee OTYCTIMBbIA OKa3aTeNb He-
ONaronpHUATHBIX BIMSHUI HA OPTaHU3M NPH OTCYTCTBUH rubenu psio. [Ipu-
yeM HauboJjee ySI3BUMBIMH MOTYT OKa3aThCsl YyBCTBUTEIbHBIEC CTaJUH PaH-
HEro OHTOreHe3a. M3moxkeHHas BbIlIe METOJUKA MPUTOHA NIPH BBISBICHUU
CTETIeHN HeOJIaronpusATHOTO BO3JCHCTBHA HEKOTOPHIX LIMPOKO pPAacHpo-
CTpaHEHHBIX TOKCUKAHTOB, HAIIpUMeEP 00J1aJal0NUX HEWPOTPOIHBIM JIEHCT-
BHEM, Ha IPOIECCH! 3aleyaTyIeHHs] XUMHUECKoro cTuMyina. Ilox BIustHIEM
HEOJIaronpusATHBIX BO3ACHCTBHM Ha PHIO B paHHUNA TNEpPHOJ OHTOTEHEe3a
MOJKET OBITh 3aperMCTPUPOBAHO M3MEHEHHE MOBEACHYECKHX PEaKIMi Ha
CTaluy MajbKa.

[Tpn n3yueHnn neiicTBUS KCEHOOMOTHKOB (HampuMep, HECTHIUIOB HITN
He(TEeNPOIYKTOB) Ha TNPOLECCHl XMMHUYECKOH «IIaMATH» OCETPOBBIX DPbIO
METOJIMKA BBIICPKUBAHUS TUUYUHOK U aHAJIN3a PE3yNIbTaTOB MOBEJEHUYECKIX
SKCHEPUMEHTOB aHAJOTMYHA BBIIIEU3IOKEHHOH, 3a HCKIIIOYEHHEM TOrO,
YTO IIOJTOTOBHUTENILHBIN 3Tan SKCIEepUMEHTOB (00paboTka TOKCHMKaHTaMU
JUYUHOK B UYBCTBUTENIBHBIA Ul 3all€4aTICHUs XUMUYECKUX CTHUMYJIOB
IIepro.T) BHIIOTHIETCS HE B OaccelHax, a B JaDOpaTOPHBIX yCIOBUAX (aKBa-
puymax).

B mxTtHOMOTHYECKNX M (H3MOJIOTHMYECKUX HCCIETOBAHMAX OCETPOBBIX
pBHIO TPH M3YYEHHH OCOOCHHOCTEH MX HEPECTOBOTO XOJa M COCTaBICHUU
IIPOTHO30B BHUMaHKE OOBIYHO YJETAETCS 3aBEPIIAIONIEMY 3TaIy — HaOMro-
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JICHUIO 3a 3pesioit yacTeio nmonyssiiuu. C MOMOIIbI0 METOAMKH, H3JI0KEH-
HOW B JJAHHOM IO/ipa3fiefie, yAalIoCh MOydUTh TOKa3aTeIbCTBA TOMY, UTO
KayeCTBCHHbBIC M3MCHCHHUS MOBEACHUS, IPOU30IIC/INNE B MOMYJISIIANA OCCT-
POBBIX pbIO A30BCKOTO OacceiiHa, MOTYT OBITh CBSI3aHBI C @HTPOIIOTCHHBIM
BO3JICHCTBUEM HA CaMbIX PAaHHUX JTalax JMYMHOYHOTO PAa3BHUTHUS DEHIO.
B 3TOT Mepuos oceTpoBbIe 00JANAIOT BBICOKOW IUIACTHYHOCTHIO HEPBHOM
cucteMbl. Ompee/icHHBIC MOBEACHYECKUE CTCPEOTHUIBI Yy B3POCHBIX PHIO,
CBSI3aHHBIC C MOBEJACHYCCKHUMHU OTBETAMH HA XUMHYECKHE CTHMYJBI U HC-
MOJIb3yeMbI€ MPU X OPUEHTAIMK B PAHHEM BO3PAcTe, MOT'YT MOIU(PHIIUPO-
Bathcs. [lpu 3TOM dakTopsl cpensl (YCIOBHS 0OMTaHUS MOJOAN) U (PH3HMO-
JIOTHYECKUEe OCOOCHHOCTH (TOPMOHANBHBIN CTaTyc) BIHSIOT Ha CIIOCO0-
HOCTh K (PUKCAIMHU B MAMSITH XUMHUUYECKHX CTUMYJIOB U U3MCHSIOT BPEMEH-
HBIC TIApaMETPhl YyBCTBUTEIILHOTO MIEPHO/IA.

11.8. MeToas! GyHKIMOHAILHBIX HATPY30K

K Haumboisiee pacmpocTpaHESHHBIM METO/aM (PYHKITHOHAIBHBIX HATPY30K
OTHOCAT MCTOJbI OMPCACICHUA OKCUPE3UCTCHTHOCTH, TCPMOPE3UCTCHTHO-
CTH, YCTOMIMBOCTH K TOJIOTaHUIO.

Mertoa onpeesieHHsI OKCHPe3UCTEeHTHOCTH. OnpeeTieHre TOPOTOBBIX
KOHIIGHTPAI[Uil OCYIIECTBISUIM B CTCKISHHBIX EMKOCTSX C MPUTEPTHIMHU
mpoOKaMHu, B KOTOPbIE BMOHTHPOBaHBI OTKaTMOPOBaHHBIC JATYHKH KUCIIO-
poaa «9xotect-2000%». EMKOoCTH nIOMeLalld B TEPMOCTaTUPYEMBIA aKBapu-
YM BO U30ekKaHUE PE3KUX MepernaoB TemMreparypsl. [lepen HagamoM ombiTa
OIpEeNessIi UCXOAHOE COJIep)KaHHE PACTBOPEHHOTO KHCIIOpOJa B BOJE
KKJO0M €MKOCTH, a 3aTeéM B Kaxaylo u3 HuX nomemanu no 30 ocoOeit
cragaapTHoi Monoau. C TeueHneM BPEMEHH M3-3a MOTPeOIeHHS KHCIOpOoaa
MOJIOIbI0 KOHILIEHTPALUsI €ro B BOJAE CHIDKAJIACh, YTO Ha ONPEIEJICHHON
cTaguu (MOpOroBOe 3HAYEHHE KOHIEHTPALMH KHCIOpOJa) HPUBOAMIO K
rubenn ocobei. Kpureprem rubenu MOJIOIU SABJSIACh OCTAHOBKA JIBHXKE-
HUS KaOCpHBIX KPBIIEK. B MOMEHT HACTYIUICHHS YAYIIbS KaXI0H ocodu
(UKCHpOBaIM KOHLEHTPALMIO KHCIOpoja. Ha ocHOBaHMM TOJIyYEHHBIX
JIAHHBIX OINpPEJENSUIM BEJIIMYMHY CTHMYJIHMPYIOIIETOo JEHCTBHUS J1a3epHOTO
W3JIyYeHHs ISl YyCTOWYMBOCTH MOJIOAM OCETPOBBIX PHIO K JeUIUTY KH-
ciopoja:

v0; = ([02]«/ [0],)100,

rae [O,]c — moporoBasi KOHLEHTpALMsl PACTBOPEHHOTO B BOJE KHUCIOpPOAa
JUTS KOHTPOJIBHOM TPYTIITBI, MI/;
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[O,], — ToporoBasi KOHIIEHTpPAIMSA PACTBOPEHHOTO B BOIE KHCIOPOIA
JUISL OTIBITHOW TPYIIIBI, MI/JI.

Meton ompenejieHusi TepMope3ncTeHTHOCTH. OIBITH O OMpesese-
HUIO TEPMOPE3UCTEHTHOCTH NPOBOAWIM B 80-TUTPOBBIX aKBapHyMmax, B
KOTOpBIE OBUIN YCTAHOBJICHBI TEPMOBOJIOHArpPEBaTENH, TOMIA JJIS IiepeMe-
LIMBaHMS W TPUHYIUTEIGHON a’palyM BOJbI, KOHTAKTHBIH TEPMOMETp U
Ca/loYKH, B KOTOPHIE IOMEIIAINCH MNOAONBITHBIE SK3EMIUISPHI MOJIOIH.
OmnBITEl CTaBWIN TIO cEAyIOMIEH cxeme. AKBapHUyM 3allOJIHSIM BOJIOH, B
KOTOPOH BBIIEP)KUBAII MOJIOIh B TedeHHE 24 4 Oe3 mumu. 3aTeM BKITI0Ya-
U HarpeBaresb U B TeueHue 40-50 mun nojorpeBaiu Bogy a0 31 °C. Ye-
pe3 KOPOTKHUM MpOMeXyTOK BpeMEeHH TeMIlepaTypa nogHumanacs o 32 °C.
Bpems TepMOpe3UCTEeHTHOCTH OTCUUTHIBAIN C MOMEHTa JocTikeHus 32 °C.
CogneprxkaHue KHCIOPOZA B BOJE aKBapHyMma He majano Hwke 7 mr/i. ['m-
0enb MOJOAW ONPENAENSUIM MO OCTAHOBKE IBIDKCHUS >KaOEPHBIX KPBIIICK.
B MomeHT rubenn Kaxaoi 0ocodu GpUKCHpOBANN BpeMsl TEPMOPE3UCTEHTHO-
cTH. BenmuuHy cTUMYJIHpYIOIIEro ASHCTBHS JTa3epHOTO W3ITyUYCHHS JUIS Tep-
MOPE3UCTEHTHOCTH MOJIOIN OCETPOBBIX PBIO OMPENEISIN 1Mo hopMyIie

%= (t, /100,

rae t,— IPOMOIDKUTENFHOCTh BBDKHBAHUS MOIOTU OCETPOBBIX PHIO TpHU
temreparype 32 °C, T.e. TepMOPE3UCTEHTHOCTh MJII OIBITHOM
IpyNIbl, MUH;

tx — TEpPMOPE3UCTEHTHOCTD AJI1 KOHTPOJIbHOM IPYMIIbI, MUH.

Meton onpeaesieHusi YCTOHYMBOCTH K rojoganuio. OnpeneneHue yc-
TOHYMBOCTH K TOJIOAAHHMIO MPOBOJMIM B JIOTKaX C IMPOTOYHOM BOJOM.
s vckimoueHus nonajaHus KopMa BMeCTe C BOAOW Ha BXOJI€ YCTaHABIIU-
BaJlM CETKU M3 MEJIKOSYEUCTOro KarnpoHa. B xoae ombiTa KOHTPOJIMPOBAIU
TEMIIEPATYPHbII PEXKUM, COAepxKaHue Kuciopoja B Bojae u pH. Ha ocHoBa-
HUMU TOJYYCHHBIX PE3YJbTATOB ONPECACIAIN BCINYUHY CTHUMYJIUPYIOUICTO
JEUCTBUS 17151 YCTOMYMBOCTH MOJIOJIM OCETPOBBIX PHIO K TOJIOAAHUIO:

Yhun = (HUN, / HUN,)100,

rne HUN, — cpeasss mpogonKuTeTbHOCTh BBIKHBAHHS MOJIOI OCETPOBBIX B
YCJIOBHSIX MOJIHOTO OTCYTCTBHSI KOpMa, T. €. YCTOHYMBOCTH K TO-
JIOIAaHHIO B ONBITHOH TPYIIIE, U;
HUN, — ycTOHYMBOCTB K TOJIOQHUIO B KOHTPOJILHOM IpyIIIIE, .
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12. PASMEPHO-BECOBBIE IOKA3ATEJIN

W3mepenne pa3sMepHO-BECOBBIX MOKA3aTeIeH PhIO U APYTUX THAPOOHOH-
TOB SIBJISIETCS] HEOTHEMJIEMOW COCTABIISIIOLIECH B XOZ€ BBIMOJHEHUS PBIO0X0-
3HCTBEHHBIX UCCIEIOBAHUH.

K pa3MepHO-BECOBBIM NOKa3aTeIsIM OTHOCAT Maccy, a TaKKe IUTHHY
BCell pBIOBI MM ONPEAETICHHOTO MOP(OIOTHYECKOTO TapaMeTpa.

Maccy pbIOBI H3MEPSIIOT HHAMBHUIYAIEHO Ha Becax, KOTOPBIE PETYISPHO
MIPOXOIST METPOJIOTHIECKYIO MOBEPKY. MHIMBHAyanbHYIO MacCy U3MEPSIOT
B rpaMMax WM MIJUIMTPaMMax, B 3aBUCHMOCTH OT BO3PACTHOW KaTeropHH,
C TOYHOCTBIO IO NECATHIX. B mporiecce BBIMOIHEHHS B3BEIIMBAHUS PHIOBI
HEOOXOAMMO CIIEJIUTh, YTOOBI BOJIa, CTeKaeMas C Hee, He BHOCHJIA ITOTPeLI-
HOCTEH B IIpoIecc B3BEMIMBaHMA. [l yMEHBIICHHS cTpecca phIObI JOIyc-
KaeTcsl MCIOJIb30BaHUEe aHECTE3UH, €CIIM ATO He Oy/AeT BIHATh Ha XOJ BBI-
TIOJTHEHHS HMCCleoBaHUH. JlomycKaeTcsl B3BEIIMBAHUE PHIOBI HETIOCPENICT-
BEHHO B €MKOCTH C BOJIOH, KOTOpas 3a0JaroBpeMEHHO B3BEIIUBACTCS M
BBICTABJIICTCA Ha Tapy. B MOHUTOPUHI'OBBIX HCCIICAOBAHUAX, 4 TAKIKE IPU
KOHTPOJIBHBIX 00JIOBaX IOIYCKAaeTCSI MaCCOBOE B3BEIIMBAHNIE PHIOBI OHOTO
BUJIa U OJIHOTO BO3pacTa C JajbHEWIIMM OMpeNeSieHUEeM CpeiHeld Macchl
IyTeM JeJIeHHs 00IIeil Macchl Ha KOJINYECTBO B3BEIINBAEMbIX IK3EMILIPOB.

12.1. UcciienoBanue pocTa poiobl B ppIOOBOCTBE

Poct peIOBI M3ydaeTcs MyTeM MPOBEICHUS CHCTEMAaTHYECKHUX B3BEIIU-
BaHMi W m3Mmepenuit (puc. 12.1, 12.2). Yem BbIlIe CKOPOCTh POCTa PHIOHI,
TEM 4alle cjeqyeT NPOBOJUTH ee B3BEIIMBaHUE U M3MepeHHe. B mpakTuke
PBHIOOBOICTBA KOHTPOJIBHBIC JIOBBI TPOBOATCS OJMH pa3 B JCCSATh WU IISIT-
HaJIaTh JTHEMH.

OCHOBHBIE ITPOMEPBI, YHOTPEOIISIOIINECs Ul YCTaHOBJICHHUS XapakTepa
POCTa M OLIEHKH DKCTEphepa Kapra:

— nmmHa Tena (l) — paccTosiHue OT BepIIMHBI PhLIa JO KOHIIA Yenryida-
TOTO MMOKPOBA WIIH J0 HaYalia JIydel XBOCTOBOTO IIABHHKA;

— mHa roJioBel (C) — pacCTOSIHUE OT BEPUIMHBI PhUIA 10 3a8{HEr0 Kpast
#aOePHOW KPBHIIIKH;

— HauboJbiIas BeicoTa Tena (H) — pacCTOsIHUE OT CaMOM BBICOKOM TOUKH
CIUHEI (TIepei CIUHHBIM TUTABHUKOM) 10 CaMOW HIDKHEH TOYKU Oproxa;

— MakCHMaJbHBI 00xBatr Tena (O) — pacCTOSHHE BOKPYI Tejla OKOJIO
MIEPBOIO JIy4a CIIMHHOTO IIAaBHUKA;

— ronuuHa Tena (B) — paccrostHue Mex Iy OOKOBBIMU TOYKAMH Ha YPOB-
HE MepBOro Jiy4ya CIIMHHOTO TUIaBHUKA.
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Puc. 12.2. Tlporecc u3MepeHus Kapra

Ha ocHoBaHNY B3BEUIMBAHUSA U MPOMEPOB PACCUUTHIBAIOT (C TOYHOCTHIO
110 0,01) MHAEKCHI TETOCTOKEHHUS MPOU3BOIUTEICH:

— MPOTrOHUCTOCTH (BBICOKOCTTMHHOCTH): K, =1/ H;

—obxsara: K, =0 - 100/ ;

— k03 puiment ynuranaoctn: Ky, = m - 100/ I3

— QOJIBLLErOJIOBOCTH — OTHOIIEHWE JUIMHBI TOJOBBl K [JIMHE Teja:
C-100/1;

— KOMIIAKTHOCTH — OTHOILIEHHe oOxBaTa Tena k mirae tena: O - 100/ 1.

ITo maHHBIM CHCTEMATHYECKUX U3MEPEHUM W B3BEUIMBAHHN MOYKHO OTI-
PENeUTh CKOPOCTh POCTA.
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Hcmone3ys mosydennbie qanubie mmuabl (1) n macesr (W) Tema, mwis om-
pelesieHHsT TeMIa pocTa PbIO BBIYUCISIIOT aOCONMOTHBIN MPUPOCT THHBI
(I, =1, —1;) u abcomrorueiii mpupoct maccol (W, = W, — W;); oTHOCHTETB-
ubiii mpupoct amuHbl (I, = (I, — 1;)100 / 1;) 1 oTHOCHTENBHBIH TPHPOCT Mac-
col (W, = (W, —W,;)100 / W;); OTHOCHTENBHBIH CPEIHECYTOUHBIH MPUPOCT
amunbl (I, =1, / (t; — ) ¥ OTHOCHTENBHBIN CPeIHECYTOUHBIH MPUPOCT Mac-
cor (We=W, / (t,—t;); ymembHyto ckopocts pocta miunbl (C=(In L, -
—-nLy)/ (t,—1)100); ymempHyro ckopocth pocta Mmaccel (Cy = (In W, —
—In Wl) / (tz - t1)100)

12.2. Cxembl H3MepeHHUsI PbI0 Pa3HBIX ceMeicTB

CyliecTByeT MHOI'O CXeM H3MEpEeHHUs pbIO, pa3paboTaHHBIX Kak pyc-
CKUMH, TaK M 3apyOeXHbIMH y4eHbIMU. CXeMbI U3MEPEHUs 3aBUCST OT Ce-
MeHCTBa ucciaeayeMoit poiObl. CXeMbl TOJKHBI OBITh OJTHOOOPA3HBI KaK IO
JIMHUSIM TIPOMEPOB, TaK M MO TEPMUHOJIOTHH, YTOOBI COXpaHsIach CpaBHU-
MOCTb W NPEEMCTBEHHOCTh Pa3JIMYHbIX (M 10 BPEMEHH, U 10 aBTOpaM) pa-
6ot. Ha puc. 12.3-12.6 mpuBeneHbl cXeMbl W3MEpEHUSI PHIO, BBEICHHbBIE
H. @. [IpaBaunbsvM B 1966 1.

Puc. 12.3. Cxema u3MepeHuit KaprmoBbIX PhIO:
ab — aauna sceit pubu; ac —aanka no Cwvntty; ad — Anuna Gea C;
ﬁd—ﬂﬂ][ﬁa T?."IOBHL[],E‘;: an - AAwHa pulaa; Rp == ANnameTpa raaaa
(ropn:mnranbm,m);_pa—aar:m;qunqnuﬁ aTien ronossl; 00 — AAHHA
roAoBL; (M — BRICOTA rOA0Bsl ¥ 3aTi.xa; gh — nauboabllaR BelcoTa
TETd; [k — HAUMEHBLIAR BLICOTAE TEAd, JF — AUTEAOPCaAbHOE Pac-
crosinie; d — NOCTAOPCaAbHOE PACCTONHIE, [d — A7MHA XBOCTOBO-
ro crefas; s — AAHEA OCHORamnA D; {u— HanGonbwas swcora D)
Yy — AAnna ocuoeanun A; ej — HanGoauwan secota A vx — Aan-
Ha P; zzy — anuxa V; vz — paccroande Memay P u V. zy — pac-
cronHie Meway ¥ u A [Toa raasHelM PHCYHKOM cipasa H3oGpamex
npoMep WHpHHE ada. -~
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Puc. 12.4. Cxema u3MepeHUil JT0COCEBBIX PBIO:
ab - pawna oeefll puGel; ac — nauHa no Cuutty: ad — anina Ges C; od — pauna
TYA0BHILE; G0 - [AHOA pLAa; P — AHAMeTp tna3a  (rOpHIOHTAABHHIR); aags --
qAMMa  cpelHell  waCTH  TOAOBB; @0 — AMHHA  TOAUBH, PO — 3arJa3HHY-
netll ornen Toaop; {6t — BEICOTA TOMOBH Y 3a8ThiAKa: WHpHHAE n6a {Kak
¥ KaprnoBbiX): ags — AAHKA BEPXHEYeNOCTHON KOCTH; Kil| — AJHHE HHMHEH HeTio-
cTH; gh — naufioAbluas BLcOTa Tena: (f — HAaWMeHbILAR BLICOTA Tena; ag — auTe-
JUPCHTLHDE |]E.CETO$[HPI{.‘:, rd—ﬁﬂc'l;lﬂ]]caﬂbl‘lﬂt‘ pacc‘roﬂune: uz-——au'reueu'rpa.llh—
HOE PACITORMME, 4y — AHTeAHANLHOE paccToAnue; [d — LAnHa XBocToBOro crefas;
g5 — NaMEa ocHopauua D fu— wambosemas BeicoTa D; gy — 14HHA  ocHOBA-
HiA A; ej — gauGonpuwan pucora 4; vx — pnuka P zzp— anuna V, vz — pae-

cTonnue Mexay P u Vi 2y — pacctosmie Mexay V ou A

Puc. 12.5. Cxema n3MepeHnii 0CeTpOBBIX PHIO:
A — ab — punHa Beeli pHOH; ac— LIHHA [0 KOHUA cpelnnx Jayuelt C; ad -
AJHA 0O KopHeft cpeannx ayueit C; od — AJAHHa TYJ0BHINA; an — IAHHA PHAIA;
np— ARaMeTp raas3a (FOPH3OHTAJBHLIM); PO — 3arNa3HHUHBIY OTIea TO.I0BH:
ac — JJMHA TOJOBH: [Nl — BHCOTa FOMOBH Y 3aThlaKa; g/t — HanGoabwian sulcoTa
Toaa; [k — HanMenbluas BHCOTa Teaa; [d — ITHHA XBOCTOBOIO crefas; ag—
ANTEA0PCANbHOE PACCTOSHHE; (2 — AHTEBEHTPAJLHOE PACCTOAHHE; @y — aHTea-
HaJAbHOC PACCTORAHHE; ¢S — AAlHa ocHesauna D; fu — Hanboabwas BulcOT2 D;
Yy — awna ocHoanus A; ef — nauGoabwan BLICOTA Ay vx— 1muHa P 23—
LnuHa V; vz — paccrostume Memay P ou Vi zy — paccrosnme mexay Vou A.
B, Tonosa chusy: [—2 — paccTosiHie OT KOHIa PBJIA 710 XPAWEBOro C301a pTa;
1—3 — paccrosinHe OT KOHLA pbila AQ c;)e}:umx YCHKOB; 4—3 — 1aHHa KauGo.1b~
. wero vcika; 6—7 — upuna pra.
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Puc. 12.6. Cxema u3MepeHuil OKyHEBBIX PBIO:
ab — qnna Beelt puibel; @6— Rauna no CMurTy; ad — aama Ges C. od — amina
TYNOBNWA: G — LANHE Pl np — JAHAMETP TAd3a (FOPNSOHTAnbRNI) | fO — 34~
FAA3HIMBLE OTAEJ rOJIOBLl, @0 — [LIHA TOMOBEL {1 — BLICOTA TOAOBK ¥ 3aTHUKA]
0 AJIMHE BEPXHEUENIOCTHOM KOCTH; /M) — WILPHKA BepXHeueNIOCTHON KOCTH,

Ryly - AJHEA HHAKHell 4esloCTH] gh — nanGoaulias BHCOTA Teaa, ik — HaHMeHb-
han BhHCOTA Teda, 4y — AHTEAOPCaAbHOe paccToskie; rd — nOCTAOPCatbHOe pac-
‘CTOAHHE, H2 — AHTEBEHTPaNbHOe DPAcCTORHHE! QY -— AHTEAHAIbHOE PacCTOAHHE,
fd — anuHa XBOCTOBOrO CTEGARA; §S — AMIHA QCHOBAHNA lD; §15) — AIHHA OCHO-
gauns 11D; fu-— nanGoibwas Beicota 1D; #u, — HaOObUIAA BHCOTA 11D,
Ly — AAMKa ocHoanus A; ej — nanSoabwan eucota A; VX — MHHA P; vxy—-
sunpuird OcHonauua P; 2z — LauHa V, vy — paccTOiHKe MEXKIY P u A; zy — pac-
cTosinne Memay V i A; Ay — paccTOfHMe MeXAy anus'oM ‘H A

Jnst ocyliecTBIEHUsT M3MEpPEHUs1 YAOOHO MOJB30BATHCS IMPOTPaMMOi
ImageJ, koTopast MO3BOJISIET OCYIIECTBIATH M3MEPEHUS PHIO U3 CAETaHHBIX
3apanee ¢pororpaduii. Usmepsiemas ppida gonkHa OBITH choTOrpadupoBaHa
pSIOM C KakuM-HHOYb 00BEKTOM C M3BECTHOH JummHOM. Hampumep, ¢ sm-
HEHKOH.

Jlnst KOMITBIOTEPHOTO aHaJli3a MCIoIb3YIOT mporpaMMy Imagel, xoro-
PYIO MOXKHO CKa4aTh 110 BeO-CChUIKE

http://imagej.nih.gov/ij/download/win32/ij148-jdk6-setup.exe wunu Ha
caiite http://imagej.nih.gov/ij/.

ITocne ycraHOBICHHS OTKpBIBaeM mporpammy Imageld.

File Edit Image Process Analyze Plugins Window Help

+ty
+y

Oojx|of 25N A|a|@f 2| fsw|s]a] 2] | |»
Colar picker (0,178 185/255 255 255)

OTKpbIBaeM PUCYHOK C HCCIeayeMoil pbiOoii, ucnons3ys meHwo File —
Open.
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[pubmmxaem m300pakeHue k nuHeiike. Boibupaem wHCTpyMeHT «JIn-
Heikay.

File Edit Image Process Analyze Plugins Window Help
@ cmsponsaumnans o) |l £liln ala] o] oxsls]als] | |»

JE AOKY¥MEHTE ANA PABOTE "Straight™, segmente gASlie rows (right click to switch)

Segmented Line

Freehand Line

Arrow toal

- Image.png (141%)
478x508 pixels; RGB; 950K

I/I3Mep${eM HIKaJly ACJICHUS B JUINHY. I[J'IH TOYHOCTH U3MEPCHHUA PUCYHOK
YBEJINYNBACM.
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PexomensaLsm [Pexm orpasaniesss

-
of
-
P
"
)

Jlanee »Ty manuHy Hamo orTkanuOpoBath. BriOmpaem Analyze — Set
Scale.

PeKoMeHaaLli [PeXi OrpaHHyeHH]

Image]

@ Paccunku  Peuerauposamme  Bug

File Edit Image Process Jag Plugins Window Help
Ctrivm

Measure

Scrolling tool (o press space bal  Analyze Particles.

Image.png (1200%) Summarize

478x508 pixels; RGB; 950K Distribution

1 Labe‘

Clear Resuits
Set Measurements.

Calibrate.

Histogram ~ CrleH
Plot Profile Ctrl+K
Surface Plot

Gels v

Tools
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B rpade Known distance (M3BecTHast THCTAaHIMA) YKa3bIBa€M HM3BECT-
HOe 3Ha4YeHHe eAMHHIBI aeieHus. B rpade Unit of length (eaununa msme-
pEHHs JUIMHBI) yKA3bIBACM EIMHHILY M3MEPEHHsS, HApUMEep MM (MHJLIU-
Mmetp). B ctpoke Global craBum ramouky, mis Toro 4yToObl JaHHBIE Kaano-
POBKH COXPAHSUIUCH MPH HOCIEAYIONMX M3MepeHusiX (IpU YCIOBUH, YTO
Ipyrue u300paxkeHuss GoTorpadupoBATUCh C OJMHAKOBOTO PACCTOSHUS H
[pH OJIMHAKOBOM Pa3pelleHn ).

PekomeHaaLun [Pexnm orpaHinyeHH|

o Feccmnn | Peusmswposenve 88 e Edit |mage F'rncess Ana\yze Pluging Window Help o
 [mifollaq [oujsel 4|8 2] | |»
L8y | Set Scale

. Image.png (1200%) - Set Scale [x]
237.02x252.40 unit (478x!

Distance in pixels: | 201667
L] Known distance: |10.00

Pixel aspect ratio.

10
Unit of lenath
Click to Remove Scale

¥ Globalt

Srale: 2.0167 pixels/um

0K Cancel | Help

OCYH.ICCTBJ'IHCM U3MEepeHUue pLIGLI 1o 0)1HOI>1 13 BBILICIIPCICTABICHHBIX
CXEM.
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fouida-olE e

ITocne kaxgoro M3MepeHHs HEoOXOIMMO HaXMMAaTh KiaBumy <M>
(B aHTTIMIICKON pacKiaake) Il TOro, YTOOBI 3aUKCHPOBATH W3MEPEHUS.
[Tocne 3TOro MOSBISAETCS MEHIO C H3MEPECHHUSAMH.

- Results (S

File Edit Fort Results

Label [area[Lengtn | .

1 Vigeoavi694s 5395 32159
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File Edit Font Results

[Label |arez Jienom | E
Videoavi031s 2728 17163
Videoa073s 6722 42158
Videoa108s 9375 58539
Videoad032s 3208 20390
Videoavi118s 11321 7146
Videoai289s 2527 15709
Videoavi058s 5433 34073
Wigeo a0 183 1592 9964
3 Videoaq06Is G595 41410
10 Vienaw063s 659 41410
11 Vioenaw277s 0862 0318
12 Vioenaw1 7S 20924 14468
18 Vieoavi185s 15693 10804
14 Videnai151s 1818 1112

e

[Mocne 3aBepiieHNs] U3MEPEHHS OJJHOM PHIOBI HAKOIMBIINECS U3MEPEHUS
KOIIUPYIOTCS ISl IAIbHEHIIIeH CTaTUCTUUECKON 00pabOTKH.
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13. MOUCK HAYYHOM HH®OPMAIIUH

OCHOBHOM pe3ynbTaT HAyYHOTO TPYZAA — 3TO HH(POPMAIH, KOTOpast OT-
pakaeTcst B KHUTaX, CTaThiX M ApYrux myonmkauusx. Kaxnoe mokosenne
YUYEHBIX 3aHSATO HE TOJIBKO IMOJYYEHHEM HOBBIX JAHHBIX, HO U NPOBOIMT
OTPOMHYIO PabOTy MO CHUCTEMaTH3alUd BCEH CYMMBI paHee HaKOIUICHHBIX
3HaHMH. B HacTosiee BpeMs IOTOK HAay4YHOW HMH(OpMAaIUU HACTOJIBKO
BO3pOC, YTO €r0 Ha3bIBalOT HMH(OPMAIMOHHBIM B3pBIBOM. [lo IaHHBIM
IOHECKO, B Hauyane XIX B. Bo BceM Mupe BbIXOAuI0 0kosio 100 HaydHBIX
xypraioB. K 1850 r. ux xommuectBo gocturio 1000, x 1900 r. — npeBrbicH-
j0 10000, a B HacToswmee Bpemst — okoso 100000. YrpaBnste 3TUM HOTO-
KoM 0e3 OIpeAeNeHHbIX 3HaHWI HEeBO3MOXKHO. Ilomck mHpoOpMamm 4acto
TPYZLOEMOK HE TOJBKO M3-3a OOMIIMS JUTEPATyphl, HO M PAaCCEsHHOCTH J1aH-
HBIX, T. €. OIyOJHMKOBAaHUS CTaTeil ONpeneIeHHON TeMaTHKH B HENPO(MIb-
HBIX UCTOYHHKaX. [loaTOMy MHHHMYM OHOTHOTEYHO-OMOIHOTpadUIecKIX
3HAHMH OOJIErYUT TOMCK MH(POPMAIMU M JaCT BO3MOXXKHOCTh 3HAYHUTEIHHO
a¢dexTHBHEE pabOTaTh ¢ €€ UCTOUHUKAMH. PacCCMOTPHM OCHOBHBIC HCTOY-
HHUKH Hay4YHOH MH(pOpMAIHH.

HN3paomme opranusanumn

K Haumbonee KpyHmHBIM YHHBEpCAJbHBIM POCCHHCKHM H3aTEIbCTBAM
OTHOCSTCSI:

Axademuzoamuyenmp «Hayxka» PAH. OcyuiecTBisieT OCHOBHYIO U37a-
TenbCKyto nesaTenbHocTh PAH. Crapeifiiiee oTeuecTBEHHOE HAy4YHOE U3Ja-
TeNbCTBO, KoTopoe B 2014 . ormetmno 290-netue, W KpymHeWInas u3ia-
TeJIbCKasi OpraHu3alysi CTPaHbl, OJHA U3 KpynHeimux B mupe. Umeer ¢du-
mmmansl B HoBocubupceke, Cankr-IlerepOypre u qpyrux ropoaax.

Mesxcoynapoonan akademuueckasn uzoamenvckas komnanus (MAHK)
«Hayxa/Humepnepuoouka». Co3gana B 1992 . g M3maHus Hay4dHBIX
KYpHAJIOB, ¢ 1997 1. 3aeT HAYYHO-TIONMYJIAPHYIO U YUEeOHYIO JTUTEPaTypy.
B 1992 r. MAUK «Hayka/lTepnepuoaukay Hadana CBOIO JAESTEIBHOCTD C
BBITyCKa 5 XypHaioB Ha aHrnmiickoM s3bike. K 2001 r. mx KommgecTBO
Bo3pocino a0 95. CoemectHo ¢ AxaaemusgatueHtpom «Hayka» umsmaer
6onee 100 >xypHaIOB Ha PYCCKOM SI3BIKE.

«Bvicwasa wkona» — crnenuanu3upoBaHHOE TIOCYJApCTBEHHOE HU3Ja-
TEJIBCTBO 110 BEIITYCKY y4e€OHOM M METOINYECKOH JTUTEPATYPHI.

«Mup» BbIITyCKaeT TEPEBOJHYIO JINTEPATYpPY MO (yHAaMEHTAIbHBIM
HCCIICIOBAaHMUAM B OOJIACTH €CTECTBEHHBIX HAyK, a TakXke y4eOHyIo, crpa-
BOYHYIO M HayYHO-TIOIYJISIPHYIO JINTEPATYpy.
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«Hayunotit mup» W3naeT HAy4YHYIO, HAYYHO-TIONMYJIPHYIO, Y4eOHO-
METOJMYECKYIO0 JHUTEpaTypy, B OCHOBHOM IpH mnoanepxke Poccuiickoro
dboHma byHIaMeHTaIbHBIX HecneaoBanuii (PODON).

H30amenvcmeo MI'Y BelllyckaeT JTUTEpaTypy NPaKTHUECKH MO BCEM
001acTsIM COBPEMEHHOM HAaYKH.

H3oamenscmeo CIIOI'Y exeronHo nznaer 6osee 200 HaMMEHOBAaHUM
y4eOHOM, HAy4YHOH M HAayYHO-TIOIYJISIPHON JINTEPaTyphl [0 BCEM paszeiam
€CTEeCTBCHHBIX HAYK.

CymecTByeT Takke MHOTO M3IaTeNbCTB, CICIHATH3UPYIONINXCS Ha BHI-
ITyCKe JINTepaTypbl MO OTAENbHBIM oTpacisiM («Heopay, «Meduyunay,
«l'uopomemeouzoam» u np.). Kpome sroro muorne HUU u By3Bl HMEIOT
CcOOCTBEHHBIC U3IATEIBCKHIE CTPYKTYPHL.

C onwucanueM u3naHuil (KypHaJbl, MOHOTpadUH, SHIHUKIIONEANHU U TIp.)
KPYIHBIX 3apyOeKHBIX OOLIEHAYYHBIX M3/1aTEJIbCTB 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 OompmmmHCTBE ciy4aeB, K COXAJICHHIO, JOCTYI K ITOJHOTEKCTOBBIM
BEpCHsIM U3AaHUH IUIATHBIN, 2 OSCIIATHO MOXKHO MOJTYYHUTh JIUITh HA3BaHUE
cTaTbu (KHUTH), (haMIIINU U aJipeca aBTOPOB U KpaTkoe pe3tome. Ho 6maro-
napss PO®OU g Bcex akageMHUYECKMX MHCTUTYTOB MU MHOTUX BY30B 3Ta
npo0yieMa B 3HAYUTENLHON cTeneHu (HO He MOJHOCThIO) pemeHa. Co3mnana
Hayunas snekrponnas 6ubnmoreka: http://elibrary.ru.

B Heil cocpenoToueHbl MOJTHOTEKCTOBbIE BEPCUU KYPHAJIOB MHOTHX 3a-
pybexubix nznatenscts (Elsevier, Springer Verlag, Academic Press u ap.).

Bubmmoreka oxBateiBaeT niepuon ¢ 1995-1997 rr. u mo Hacrosiee Bpe-
Ms. YacTUYHO B HEl NPEJCTAaBIECHBI U OTEYECTBEHHbBIE U3AaHUA. DIEKTPOH-
Hasl OMOJIMOTEKa UMeeT O4eHb yIOoOHBIN uHTEepdeiic. s gocTyna k pecyp-
caM OT TMOJIb30BaTedss TpeOyeTcss 3aperucTpupoBaThesi (HO TOJBKO C
IP-anpeca opranmzanmu, BXOZsIIed B KOHCOPLIMYM IIOJIB30BaTeleil 3iek-
TPOHHOU OMOJIMTEKH) M 3alIOMHUTH CBOM JIOTHH W TapoJib. J{s mpocMoTpa
crareit HeoOxoauma mporpamma Acrobat Reader (pacmpocrpaHsieTcst ¢Bo-
00/1HO).
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3apy6exHas Tekymas oudanorpagus

3apyOexxHas Tekymas oubsmorpadus 1Mo ecTeCTBO3HAHHIO MPEICTaBIIe-
Ha B OCHOBHOM OMOIHOTrpadmIecKuMu U pedepaTHBHBIMU 0a3aMH JaHHBIX
(BM). bonpumucTBo BJ] pacnpocTpaHsioTes HA KOMIAKT-TUCKAX, K HEKOTO-
PBIM BO3MOXEH pocTyn depe3 VHtepreT. Hanbonee pacrpocTpaHeHHBIE U
aBToputeTHble B/] M0 ecTecTBO3HAHMIO U TEXHUKE MIPUBECHBI HUXKE.

Current Contents (Institute for Scientific Information, USA) — snek-
TPOHHBIA aHAJIOT OJHOMMEHHOTO IEYaTHOTO HM3JaHWs, BKJIIOYAET OTJIaBJe-
HUSI BEAYINX HAYIHBIX KYPHAJIOB MHUpA.

Science Citation Index (SCI) (Institute for Scientific Information, USA) —
OTpa)kaeT CTAaThH M ClIeJIAHHbIE B HUX CCBUIKM Oosiee 4eM u3 3400 myummx
Hay4YHBIX XypHaJoB 70 ctpaH mupa; Omaromaps PODU nannas O6ubimo-
rpadus JOCTyMHA JJIsi BCEX aKaJeMMYECKUX HMHCTUTYTOB C caiita DJek-
TPOHHOH HaydHOW OmOnmoTexu (oxBarbiBaeT mepuon ¢ 1991 mo 2003 r.) —
http://wos.elibrary.ru/wos/ciw.cgi/.

CONFSCI (Conference Papers Index) (Cambridge Scientific Abstracts,
USA) — Gubnuorpadguyeckoe OMUCAHHE JOKIAJA0B HAa KOH(PEPEHIHUIX H
CHUMITO3HyMaX.

PASCAL (Programme Applique a le Selection et a la Compilation
Automatique de la Literature) (French National Research Council) — mosu-
TemaTHdeckast b/l mo BceM oTpacisiM eCTECTBO3HAHHSI, OTPakaeT CTaThU U3
MIEPUOANYECKUX W TMPOJODKAIONINXCA M3JIaHNH, cOOPHUKOB, MOHOTpaduH,
OTYETHI, MaTepuansl KoH(pepeHuui, auccepTanny; GOpMHUPYETCS Ha aHT-
JIMHACKOM M (PPaHITY3CKOM SI3bIKax.

Biological Abstracts (BIOSIS) — undopmariust 0 cTaThsix U3 XypHaIOB
10 BCEM OTpPACIsiM OUOJIOTHH.

MEDLINE (Medical Literature Analysis and Retrieval System Online)
(National Library of Medicine) — crareu B 00JacTH MEIUIIUHE,
MOJIEKYJISIpHO#M Ouosioruu u ounoxumun u3 4200 sxypHaIoB.

DJIeKTPOHHBbIe HHPOPMALIMOHHBIE PeCyPChI

B cetn MHTepHeT mpencTaBlieHbl OrPOMHBIE MAacCHUBBI HH(OPMAIUH.
BaxHO He YTOHYTH B 3TOM MOpE M HailTH HMEHHO TO, YTO BaM HEOOXOAUMO.
Hcnone3yiTe MOUCKOBBIE CHCTEMBI O0ILEr0 Ha3HAUYCHHUS:

Anoexc — pycckosi3punblii Mateprer: http://www.yandex.ru/;

Paménep — pycckos3brunsiii Marepuer: http://www.rambler.ru/;

Google — pyccko- u anrnosi3eranbiit MaTepret: http://www.google.com/;

Yahoo — anrnosserunsiii Uarepret: http://www.yahoo.com/;
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AltaVista — anrmos3eransiii Uarepret: http://www.altavista.com/.

Jnst noucka Oubanorpaduyeckoil HHGOPMALUKM HCIONB3YITE MOUCKO-
BbI€ CHCTEMBI CIIEIIHAIbHOTO Ha3HAYCHHUS:

Scirus — mouck 6ubnuorpaduu: http://www.scirus.com/srsapp/;

IS| — Unctutyt HayuHoi unpopmanuu (Oubinorpadus, HUTUPOBAHNE):
http://wos.elibrary.ru/wos/ciw.cgi/.

He 3a0biBaiiTe, 4T0 3()PEKTUBHOCTH ITOUCKA 3aBUCUT OT TOTO, HACKOJIb-
KO TPaBWIBHO OBLT chOopMyTHpOBaH 3ampoc M HaOpaHBI KIFOYCBHIE CIIOBA.
Bo Bcex MOMCKOBBIX CHCTEMax CYIIECTBYET TaK Ha3bIBAEMBIH PaCIIUpPEH-
HBI TIONCK C pa3BETBICHHOU JIOTHKOI 3ampocos (omepatopsr AND, OR,
NOT). Jlydmie moTpaTuTh BpeMsi Ha COCTaBIICHUE W OTIAIKy 3arpoca, dYeM
MIPOCMAaTPHUBATh COTHH CIyJaifHO OTOOPAaHHBIX CTPAHHUII.

ITonck MoHO HavaTh co cinenyronux Mect B MHTepHeTe:

http://vm.cfsan.fda.gov//~frf/biologic.html/;

http://biodiversty.uno.edu/;

http://vlib.org/;

http://media.lib.kth.se/ejournal/.

Caiitel kpynubix opranoB HTU u 6ubnmorex Poccun, benapycu, Ha ko-
TOPBIX OBIBACT OTKPHIT IMTOJHOTEKCTOBOM JOCTYN K POCCHMCKNM H 3apyOesk-
HBIM JKypHAJIaM:

BHHHUTH: http://www.viniti.msk.ru;

Tocyoapcmeennaa nybnuunas HayuHO-mexHUUecKas Oudauomexa
Poccuu (TTIHTE Poccuu): http://www.gpntb.ru/;

Buéonuomexa Poccuiickoui akademuu nayk: http://www.csa.ru/;

Poccuiickaa nayuonansnas 6uoruomexa: http://www.nlr.ru/;

bubnuomexa no ecmecmeeHHbIM Haykam PAH:
http://www.benran.ru/;

Tocyoapcmeennas nyonuunas nayuno-mexuuueckas ouonuomexa Cu-
oupckozo omoenenuna Poccuiickoii akademuu nayk (I'HHThb CO PAH):
http://www.spsl.nsc.ru/;

Kopnopamuenaa cemv oudbaruomex Ypana — CBOIHBIA 3JIEKTPOHHBIN
kaTtauor: http://consensus.eunnet.net/;

Ceeponoeckasn obnacmuas Hayunan oubnuomexa um.
B. I'. Benunckozo: http://book.uraic.ru/;

FBubnuomexa Konzpecca CLIA: http://www.copyright.ru/loc/index.html/;

FBenopycckaa cenvckoxosaiicmeennasn oubnuomexa: http://belal.by/;

Konnexyus aemopeghepamos Bvicuieit ammecmayuonnoit komuccuu
Pecnybonuxu Benapyce: http://www.vak.org.by/library.
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