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Mpeancnoeue

1 NMOAOIOTOBMNEH Accounauunen cneuManucToB U opraHusauuin nabopartopHon cnyxbel «®enepayuns
nabopatopHoi MeguuuHel» (Accoumnauuna «PINIM») (KomuteToM Mo MONEKYNAPHOA OUArHOCTMKE MHAEKLVOH-
HbIX ¥ HEMHMEKLMOHHBIX 3aborneBaHui «PIIM») Ha ocHoBe COBCTBEHHOMD NEpPeBoAa Ha PYCCKUIA A3bIK aHrmo-
S3bIYHOW BEPCUW CTaHOApTa, YKalaHHOro B NyHKTe 4

2 BHECEH TexHuyeckum komuTeToM no ctaHgaptuzaumm TK 380 «KnuHuueckne nabopaTopHbie
uccrnenoBaHus M AMarHoCTUYECKUE TECT-CUCTEMbBI UH BUTPO»

3 YTBEPXOEH W BBEOEH B JEWCTBWE MMpukasom ®enepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynuposaHuio U metponorin ot 19 mnions 2023 r. Ne 562-cT

4 HacToswmi cTaHaapT uaeHTuYeH mexayHapogHomy craHgapty MCO 23162:2021 «MccnegoeaHue
KayecTBa cnepmbl BazoBoe. TpeboBaHua 1 MeToabl uccnegoraHmay (1ISO 23162:2021 «Basic semen exami-
nation — Specification and test methods», IDT).

MexgyHapogHbIi cTaHgapT paspaboTtan TexHudeckum komutetom NCO/TK 212 «KnuHnyeckune nabopa-
TOpHble UCCNeoBaHWs U AUMarHOCTUYeCKUe TeCT-CUCTEMBI in Vitroy.

Mpy NpUMEHEeHUM HACTOSILEero cTaHgapTa PekoMeHayeTca UCMNOoMNb30BaTh BMECTO CChINMOYHbIX MeXay-
HapoAHbIX CTAHOAPTOR COOTBETCTBYHOLME UM HALMOHANbHLIE CTAHAAPTLI, CBEAEHUS O KOTOPLIX NPUBEAEHL! B
JononHUTENLHOM npunoxeHun OJA

5 BBE[JEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosduwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmbl». Coomeememayiow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pa3Mewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IS0, 2021
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayuny», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTosiymin ctaHgapT pazpaboTtaH B CBA3M ¢ 06palleHneM MexayHapogHoro cooblilecTBa OTHOCUTENb-
HO HeOOXOOMMOCTU BHEOpPEeHUs B NPakTUKy MedWUUMHCKUX nabopaTopui cTaH4apTOB UCCNedoBaHWUS CnepmMbl
yernoseka. B nsTn nsgaHusix nabopatopHoOro pykoBogcTBa Mo aHanuMay cnepMbl YernoBeka, onybnmnkoBaHHbIX
BcemupHon opranuMzauuen sgpaBooxpaHeHus (BO3) B nepuoa ¢ 1980 no 2010 r, cogepxartcs obline pe-
KOMEeHZaUWW MO COOTBETCTBYIOLWMM nabopaTopHbIM MCCredoBaHWAM, HO Aaxe nocrnegHee usnaHue (BOS3,
2010 r. [16]) He siBNAETCA TEXHUYECKUM CTAHAAPTOM, MPUroAHbLIM ANA UCNONB30BAHUA B COOTBETCTBUN C Tpe-
BoeaHuamn MCO 15189.

TexHWYeckUin cTaHgapT OCHOBAH HA HAWUMy4llrX NabopaTopHbIX NPakTUKaxX, MMeLLUX A0Ka3aTeNnbHY
Basy U MexagyHapo4HOe Mpu3HaHWe B OTHOLWEHMM nabopaTopHbIX UCCNEeqoBaHWA, KOTOPbIE, CKOpee BCEro,
4aayT OOocToBEpHbIE pe3ynbTaTthl, obrneryar gestenbHocTb ntoboi nabopatopui, cTpeMsLeiica obecnednTb
Ka4yecTBO nabopaTopHbIX MccredoBaHuin. BHeapeHwe ctaHgapTa NMo3BOMWT MOBbLICUTL TOYHOCTL pesynbraTta
3a CYET CHWXEHWS KONMUYecTBa crnydanHbiX (bakTOpoB, BAUAOWMX Ha pesyneraT. KnuHuyecku 31o cnocob-
CTBOBaNO Obl yNyylleHWo OUarHoCcTUKKW, a Takke NpefocTaBuno Okl Bpavy-knMHULUCTY bonee o6bEeKTUBHbIE
OCHOBaHUs Ans BbIBOpa Kak TaKTUKM BEOEeHUSA NauueHTa, BKNYas AONONHUTENbHBIE BUALI ANArHOCTUYE CKUX
uccnegoBaHuiA, Tak M MeTodoB nedeHus. Kpome Toro, Ans NOATBePXAEeHUs OLEHKN WU NPOBEPKU HOBLIX METO-
4OB ONS yNyyYlleHWs OUarHoCTUKK 1M neveHus 6ecnnogus atM cTaH4apTM30BaHHbIe METoAbl MOryT OblTb Npu-
MEHeHb! B Ka4ecTBe METOA0B MexXnabopaTopHbIX CIIMHEHWIA.

MoaroToBKa cnepmbl YEMOBEKA K UCCMEAOBAHUIO BaXHA HE TOMLKO Npu ee 6a30BOM UCCNeQOoBaHUK, HO
W ONs KOMNbKTEPHOro aHanuaa cnepmsbl (CASA). Ctangaptu3oBaHHas obpaboTtka v nogrotoBka o6pasuyos
crnepMbl Heobxoaumel Ana obecneyeHnsa KayecTBa NonydYaembix pesyrnsTaTos.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MCCNEOOBAHUWE KAYECTBA CNEPMbl BA3OBOE
TpeboBaHusa n MeToabl UCCNenoOBaHUA

Basic semen examination. Specification and test methods

Oarta BBegeHna — 2024—05—01

1 ObnacTtb NnpumMeHeHnA

HacTtoswunin cTaHoapT ycTaHaBnMBAaeT MUHMMAanbHble TpeboBaHWs K 0BOPYOOBAHWID W KPUTMYECKUE
acnekTbl, Kacawlineca MeToOOB UCCNEefOBaHWIA, BbiMonHAeMbix nabopaTtopusMum ana 6asoBoro uccneno-
BaHWs cnepMbl YenoBeka, co6paHHON C UCMONb30BaHWEM 3AKYNAUMK. HacToAWw M cTaHgapT NPUMEHSIOT KO
BCceMy npoueccy 6a30BOro MccnefoBaHUsi CNEpPMbl, a TakkKe K NOAroToBke 06pasLoB ANsi KOMMNLHTEPHOMO
aHanuza cnepmbl (CASA).

HacTosilumiA cTaHgapT He OTHOCUTCS K UCCMNefoBaHUAM Nocne Ba3aKTOMUN.

MpumedaHue 11— YuutsiBas cynebHo-MeQMUMHCKWME NOCNEACTBNS, CBA3AHHLIE C OLEHKOI 95KyNsTa nocne Ba-
33KTOMUW, HACTOALLWIA CTAHAAPT, N0 BCEW BEPOSATHOCTH, HE BMOMHE COOTBETCTBYET OMPEAEnEeHWo NONMHOCTLH «4UCTOTO»
3sKynsATa (T. €. OTCYTCTBUS CNEepMaTo30MA0B B 3sKynsATeE).

2 HopmaTuBHbIe CCbINKK

B HacTosillem cTaHZapTe MCNonb30BaHbl HOPMATUBHbIE CCbIMKM Ha Crieaytowme ctaHaapTbl [ana gatu-
POBaHHBIX CChINOK MPUMEHST TOMLKO YKasaHHOe M34aHWe CChINMOYHOro cTaHgapTa, Ang HedaTUPOBaHHbIX —
nocrnefgHee usgaHue (BKNoYas Bce U3MeHeHus)]:

ISO 15189, Medical laboratories — Requirements for quality and competence (MegnuuHckue nabopa-
TOpUK. TpeboBaHUA K KA4eCTBY M KOMMNETEHTHOCTK)

ISO/TS 20914, Medical laboratories — Practical guidance for the estimation of measurement uncer-
tainty (MeguumnHckmne nabopatopun. MNpakTudeckoe pykoBoACTBO MO OLIEHKE HeONpPeaeneHHOCTU N3MepeHinii)

3 TepMuHbI U onpeaeneHus

B HacTosflwem cTaHgapTe NpUMEHEHbI CreayoumMe TEpMUHEI C COOTBETCTBYOLWUMK ONpeaeneHusiMu.

TepmuHonoruveckue 6asbl gaHHbIx MCO 1 MOK gocTynHel No cnegyolmuM MHTepPHeT-agpecam:

- nnatdgpopma oHnarMH-npocmoTpa MCO no agpecy: http://www.iso.org/obp;

- Onektponegus M3K no agpecy: http://www.electropedia.org/.

3.1 posatop [NMneTka] AnA BbITeCHeHUs Bo3gyxa (air displacement pipette): NlabopaTtopHbiii fo3a-
TOP C 0QHOPa30BbIMW HAKOHEYHUKaMK, B KOTOPOM BCacbiBaeMblid 06bEM perynvpyeTcsi nepeMeLleHnemM 3KBU-
BaneHTHOro obbema BO3gyxa BHYTPU 3aKPbITON Kamepbl py4YKM MUNETKK.

n puMedaHUue 1— ,El,osaTop OnA BblITeCHEHUA BO34YyXa MOXET 0aTb TOYHbIE 00beMbl TOMBKO AN MWAKOCTEN C
BA3KOCTbLH, BIIM3KOM K BA3KOCTW BOAbI.

3.2 azoocnepmusa (azoospermia): NonHoe OTcyTCTBUE CNEPMATO30MAOB B 3sKysme (cMm. 3.4).

MpumedvaHue 1— TepMuH asoocnepMmns ABNAETCA HE KITMHUYECKMM OMarHo30M, @ OTHOCUTCS K ONWMCcaHWIo na-
GopaTopHbIX AaHHbIX. [TonHoe OTCYTCTBME CNepMaTto30MAoB TPYOHO ONpeaennTs B abConioTHOM BelpaxeHun. [Nockonbky
TOMBKO YacTu asgkyama (cMm. 3.4) moryT BbiTe U3y4eHbl, TO JaHHOE OnpedeneHe OCHOBAHO Ha BbIYMCIEHUSAX BEPOATHO-
CTel, NOMy4YeHHbIX HA OCHOBE AaHHbIX UCCNeAOBaHWA CNyYalHbIX anuKkeoT agkynama (cM. 3.4).

MapaHune ochbuumnansHoe
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3.3 KoMnbTepHbIN aHanu3 cnepmbl; CASA (CASA, computer-aided sperm analysis): ABTomaTuan-
poBaHHOE uccnefoBaHue askynsma (cMm. 3.4) ¢ ucnonb3oBaHuem obopynoBaHWs, B KOTOPOM peanu3oBaHbl
TexHonorun obpaboTkn M3obpaxXeHni.

MpumeyaHue 1— MccnegosaHve, OCHOBAHHOE Ha aHanuse usobpakeHWin BUAeonocnefosaTensHoOCTel, AN
nony4eHusa UHopmMauun o KoHUyeHmpauuu cnepmamosoudos (cM. 3.18), a Takke 0 NOABWKHOCTW CNEPMaTo30MAOB, pexe
1x Mopdonoruu.

I punMme4vYyaHKUe 2 — CyLLIECTByPOT KOMMepYeCKn OOCTYMNHble CUCTEMbl KOMMNBKOTEPHONO aHanum3a cnepMbl, HO
OTCYTCTBYET obLwmn CTaHdapT Anda eanvmgauui 1M OUeHKM OOCTOBEePHOCTW pe3ynbraToB MccnegoBaHWA WK cogepXaHuaA
NMPOTOKOMNOB. B 3afayqyn HacToAlWero CtTaHgapTta He BXOOWT npefoctaBneHne CTaHgapTHOro Metoga MccnegoBaHuA Ons
KOMMNBKOTEPHOIO aHanmia cnepmMbl HECMOTPA Ha TO, YTO aCneKTbl BHasoeoro nccnegqoBaHna MoryT BbITe Tak¥Ke NoneaHol
paSpa6DTHMKaM, NPON3BOOWNTEINAM W NONb30BaATENAM O60pyﬂ,DBaHMH O51Aa KOMNbOTEPHOrO aHanmsa CnepmMbl.

3.4 aakynsaT (ejaculate): OBpasel cnepMbl, KOTOPLIM NpeacTaBnaeT coboi cMeck CNepMaTo30Ma0B M
BblOerneHun, B OCHOBHOM M3 CEMEHHbIX NMy3bIPLKOB NpeAcTaTenbHON Kenesbl U NpuaaTKoB siYek.

Mpumevarnne 1— IAKYNAT MOXKHO NOMYYNTEL Pa3nNuUyHbIMKU cnocobamu, Bkniovaa MacTypbauunio, NoNnoBon akKT,
BUBPOCTUMYNALMIO UMW BNEKTPOISKYNALMIO.

3.5 BA3KOCTb 3AKynATa (ejaculate viscosity): CBorcTBO as5Kyiama (oM. 3.4), onvceiBaloLlee ero conpo-
TUBMeHWe NoToKy nogobHo Boge nocne cxuxeHus (cm. 3.10).

MpumMmeyaHne 71— He NONHOCTbIO paskuKEHHas! CEpMa He ABISIETCA TOMOTEHHOW XUAKOCTBIO M3-3a comep-
KaHWUA B 39KynaTe reneobpasHbix CTPYKTYP.

3.6 none 6onbworo yeenudeHus (high power field): MNnowaas NnpeameTHOro ctekna, BUAUMMANA B MU-
kpockon npu 6onbwom yBenudeHun (400x).

MpumevaHune 71— ITo He cTaHAapTHaA 0BnacTk NOMs 3peHUs, NOCKONbKY e pa3Mep BapbUpyeTcs B 3aBUCHU-
MOCTMW OT TUMa UCMOMb3yeMbIX OKYNAPOB (HanpuMep, CTaH4apTHOTO UMK LWMPOKONOMNBHOTO) (CM. npunokeHue B).

3.7 HenoaBMXHLIN (immotile): MonHoe OTCYTCTBME aKTUBHbLIX ABUXEHWUA XBOCTa CNepMaTo30Maa.

3.8 mexnabopartopHoe cnu4veHue (interlaboratory comparison): OpraHvusauus, BoINONHEHWE W OLEHU-
BaHWe M3MEPEHWUIA UMW UCNBITAHWIA OQHOMO M TOTO e MIKN HeCKoNbKUX nogobHbix obpasuos aByMms unm Gonee
nabopaTopuaMM B COOTBETCTBUM C 3apaHee YCTaHOBMEHHbIMW YCIOBUAMM.

[MCO/M3K 17043:2010, 3.4]

3.9 HopmanbHbIA cnepmaTozoug (ideal spermatozoon): Cnepmarosougbl ¢ TUNUMYHOW AN cnepMa-
TO301A0B Mopdponorneit, cnocobHble NPOHWKaTbL U MUTPUPOBATh B LEPBUKANLHYK CMU3b U OOCTUraTh MecTa
ONNoL4OTBOPEHMS.

([e]. [101]

3.10 cxkuxkeHue (liquefaction): Mpouecc M3aMeHeHWA KOHCMCTEHUUK 3akyaama (cm. 3.4) na reneobpas-
HOro Unu koarynoo6pa3sHoro COCTOSIHUS B XKUIKYH0 (hasy.

MpumedaHue 1— PasxmkeHne NpoMCXoaWT U3-3a Aerpagaunm reneobpasHblX UMK KoaryrnoobpasHbIX CBOWCTB
CrnepMbl MpU BO3AEUCTBUM (hEPMEHTOB Ha MaKpoMOneKyrbl.

3.11 HenmocTynaTenbHas NOABMXHOCTL chepmaTto3ongoB (non-progressive sperm motility): Aktue-
Hble ABWXEHWSI XBOCTa cnepmato3onaa, NpUBOASLUME K MepPedBUIKEHUI0 CNepmaTo30n40oB CO CKOPOCThIO Me-
Hee 5 MKm/c.

I pupMmeHaHne — Mopcbonoruqecr(aﬂ HOpMa AONMUHbI TONOBKW COCTaBIAeT I'IpVI6]'Ib‘I3I/1TEJ'IbHO 5 MKM.

3.12 pozartop [NuneTtka] c npuHyAuTenbLHLIM BbiTecHeHUeM (positive displacement pipette): Ilabo-
paTopHbIi fo3aTop, paboTalowmii 3a cHeT NnepemMeLleHns NOPLUHS BHYTPU Kanunnspa, a He 3a c4eT nepeMe-
LeHWs BO34yXa B 3aKpbITON KaMepe.

MpumeyaHue 1 — lNopleHb B HaKOHEYHUKE [03aTOpa HAaXOAUTCH B HEMOCPEACTBEHHOM KOHTaKTE C XUOKUM
obpasuom.

MpumedvyaHune 2— McnonbaykoT, 4Tobbl M3bexaThb CyLLECTBEHHLIX OLUMBOK NpK B3ATUM 0bbema B1UoNorMiecko-
ro matepuwana npv pabote ¢ BA3KUMMW XUOKOCTAMU, TAKUMUW KaK cnepma.

3.13 nmocTynaTenbHas NoABUXKHOCTbL cnepmaTo3onaoB (progressive sperm motility): AKTMBHbIE ABK-
XeHus xBocTa criepmartosonia, NpUBoasLLNE K ABUKEHUIO CNepMaTo30MAoB Mo NPAMONA TPAEKTOPUK CO CKO-
POCTBIO HE MeHee 5 MKMm/cC.

2
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MpuMmeyvaHne 1 — CM. Takke MedNeHHY nocmyrnamernsHyr nodeuXHocms criepmamo3oudos (cMm. 3.16) n
b6bicmpyo nocmynameneHy nodewxHocms criepmamo3oudoe (cm. 3.14).

M puMmedHaHune 2 — Cnepmamsom,qm, coBepulwawume spaljarenbHble OBMXKEHWA, CHUTAKT NOCTynaTenbHbBIMA
Ha OCHOBaHWK yBeInn4yeHWA NpoCcTpaHCTBa Npyu X ABUXEHUN.

3.14 BbicTpas nocTynatenbHas NO4BUXHOCTL cnepmaTto3ouaoB (rapid progressive sperm motility):
AKTVBHbIE ABMXEHWA XBOCTa criepMaTo3onia, NpUBoAsLLME K OBVKEHWIO CNEpMaTo30Ma0B No NpsAMOi Tpaek-
TOPWUKN CO CKOPOCTbLID Bonee 25 MKM/C.

3.15 nonoBoe Bo3gepxaHue (sexual abstinence): Bpems mexay cbopom askynama (cm. 3.4) ons uc-
CnefoBaHvs 1 NpeabiayLwei 3akynsaume.

MpuMmeyvyaHne 1— BolpaxaloT B OHAX UKW Yacax B 3aBUCMMOCTKW OT Npednonaraemoro NpUMeHeHus.

3.16 MegneHHaa nocTynaTenbHas NOABMXHOCTb crnepmaTo3ouMpoB (slow progressive sperm
motility): AKTMBHbIE OBWXEHWS XBOCTa Cnepmaro3onaa, NPUBOASALLNE K ABWXKEHWIO CNepMaTo30Mao0B Mo nps-
MOW TPaeKTOpPUM CO CKOPOCTLIO HE MeHee 5 MKM/C, Ho He Bonee 25 MKMm/C.

3.17 koHTenHep Ana cbopa obpasuor (specimen collection container): EmMkocTb, ncnonb3yemas gns
cbopa nepBUYHLIX 0DPa3LIOB.

MpunmevyaHue 1— KoHTenHep ana cbopa 0bpa3uos He AoMmkKeH ObiTb TOKCUYHBLIM ONS CNepMaTo30Ma0B.

Mpumeuvanune 2— Ecnuagkynam (cm. 3.4) cobupaloT Bo Bpems MONOBOMO akTa, TO MOXHO MCMONb30BaTh He-
TOKCUYHbIE NpesepBaTuBbl, Hanpumep Silastic™. akynam (cm. 3.4) nocne noctynneHua B nabopaTopuio ana nposee-
HUSA MccnegoBaHusa Heobxooumo NepeMecTWTk B KOHTeWHep Ans obpasuoB asaKynaTa, uHopMaumua o Takux OelCTBUAX
gomkHa BbITe 3aHeceHa B MPOTOKON.

3.18 KOHUeHTpauusa cnepmarTo3ongoB (sperm concentration): Konvyectso cnepmaTo3onnoB B eaun-
Huue obbema.

MpumeyaHue 1— KoHueHTpaUMO CNepMaTo30MO0R BbIPaXKaoT B MUNMMOHAX UMK ThICAYaX MUITUITMTPOB.
MpumeyvyaHune 2— He cnegyeT nyTaTth C NOTHOCTBLK CiepMaTo30naoB (Macca/obbem).

3.19 xu3HecnocobHOCTEL cnepmaTto3ouaoB (sperm vitalit): [poueHT XK13HecnocobHLIX cnepmMaTo3ou-
[OB HE3ABUCMMO OT MX CMOCOBHOCTW ABWUraThCH.

3.20 obwee KonuyecTBo cnepmato3oungos (total sperm number): BoiuncrneHHoe oblyee KonM4ecTBo
crnepmaTo30uoB B 3sgKyaame (cMm. 3.4).

Mpumeuvanne 1 — OBbuee KONMMYECTBO CNEPMATO30MO0B — 3TO KOHUEHMpayus crnepmamosoudos (cm. 3.18),
YMHOXeHHasa Ha 06beM asgkynama (cM. 3.4).

MpumedyaHue 2 — OBLiee KONMMYECTBO CNEPMATO30MOO0B OTNIMYAETCA OT KOHUEeHmMpayuu crnepmamo3oudos
(cm. 3.18).

3.21 ctporue Taurepbeprckue kputepum (Tygerberg strict criteria): Kputepun, ocHoBaHHbIe Ha Mop-
donorvm cnepmaro3onaor, cnocobHbIX NPOHUKATL B LEePBUKANbHY0 CMU3b U MUTPUPOBATh B HEW.

3.22 mnHpekc TepaTto3oocnepmuu; TZ| (Teratozoospermia Index, TZIl): CpegHee konuyecTBo gedekT-
HbIX obnacTei (ronoBka, Lielka/cpeHsas YacTb, XBOCT W/MMM LUMTONMasMaTnyeckas Kanmns) B aHOMasibHbIX
cnepmMmarosoungax.

MpumeuvaHnune 1-— BTOT MHOEKC He BbIXOAMT 3a npegensl nHTepsana [1,00;4,00].

4 OGy4yeHMe U KOMNETEHTHOCTb NepcoHana

4.1 O6LWune acnekTbl

O6wme TpeboBaHus K 0ByHEHUIO U KOMNETEHTHOCTU NepcoHana nanoxeHsl B MCO 15189. MNpumeHeHne
3TMX TpeboBaHWi K aHanM3y cnepMbl YenoBeKka NpMBEAEeHO B HACTOALWEM cTaHZapTe.

4.2 Oby4eHue

4.2.1 O6wmMe nonoxeHunA

WcecnepoBaHue cnepmbl BkNOYaeT B cebs MHOXKECTBO aHanMTUYeCKUX NMpOLLECCOB, KOTOpble TpebytoT
00y4eHMna cneuynanncta, YTobbl CBECTM K MUHUMYMY CYOBEKTUBHOCTE M 06ecnevynTh AOCTOBEPHbIE Pe3yrb-
Tatwl [7], [12], [1].
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4.2.2 MogrotoBka no BOnNpocamM BbINOJNMTHEHWA KONMNWYeCTBEeHHbIX MCCHE,D,OBaHMﬁ

Bce cneuwanucTbl, BbINOMNHAKLWME WCCAenoBaHWE MNOABUMMXKHOCTM cnepmMmarto3ongoB, KOHUeHTpauun
cnepmaTto3onaos, XKn3HecnocobHoCTH cnepmarto3onnos u/vnu MOpCbOJ'IOl'VWI cnepmarto3onnoB, OOJTKHbI
l'IpOl?ITVI 06yquMe C UCNONb30BaHMEM KOMMEPYECKUX U COBCTBEHHbIX KOHTPOITbHbIX MaTtepuanos, 4YTOObI
rapaHTupoBaTh, 4TO UX pe3ynbraTbl COOTBETCTBYHOT 3apaHee YCTaHOBIIEHHbIM naGopaTopriM npegenam no-
rPEeWwHOCTU N3MEPEHUA. Takoe 06yquV|e NO3BOJIUT NepcoHany nory4atb TOYHbIE U JOCTOBEPHbIE PEe3yJibTaThbl
uccnegoBaHui, a ydactne B Me}Kﬂa60paTOprlX CNMYeHMnAX CTaHOBNTCA uenecooﬁpasHblwl.

Mpumevyanune — SddekTVBHbIE LeneHanpaBneHHbIe Npoueaypbl NoBTOopHOro obyveHua npusenersl B [12],
[14], oxmpaeTtca, 4TO AMANa30H NOrPELUHOCTU U3MEPEHWIA Pe3ynLTaToB UCCNEeqoBaHui cneumanucTaMm, 3asepLunBLUMMI
oByyeHue, 1 ONbITHBIM NepcoHanoM nabopatopum coctaeBuT He Boree +10 % (cMm. Taieke NpunoxeHue C).

4.2.3 MNogroToBKa No BONpocam BbINOMHEHUA KAYeCTBEHHbIX MCCcnegoBaHUm

Oby4eHve HaBblkaM NPOBEAEHWSA Ka4yeCTBEHHbLIX MUCCrefoBaHWiA, Hanpumep UCCnegoBaHWs BA3KOCTM
crnepMbl, (PopMbl FONOBKK cNepMaTosonia, JOIMKHO MPUBECTU K CXOOUMOCTW pe3ynbTaToB Mexay 3aBepLuynB-
WKMK 0Dy4eHWe cneunanncTaMi U onbITHBIM NepcoHanom no kpanHen mepe B 90 % cny4vaes.

4.2.4 NMogroToBKa No Bonpocam uamepenua pH

JOormxkHa 6bITe NpoBeEpeHa cnocoBbHOCTL CNeuuanvucToB, 3aBepLUMBLINX 0BydYeHne, y4nTbIBaTh Nnokasa-
HWA TECT-MOMOCOK MO LUKane cpaBHeHUs.

4.3 MopgpoepxaHMe KOMMNETEHTHOCTH

TEKyLI.!EIH npoeepkKka KOMNeTeHTHOCTK OOJKHa BbITb npooemMoHCTpMpOBaHa BCeMK cneuunanuncrtamMun na-
60|l:)aT0pi/llﬂ1 BbIMNONMHANLWMMKW nccnegoBaHme cnepMbl, Yepea3 YCTaHOBMNEeHHbIe NMPOMEXYTKU BpemMeHn B COOT-
BETCTBVN C TDEGOBBHMHMM CUCTEMbI MEHEOXMEHTA Ka4decTBa naﬁopaTopMM.

I pnMmedyaHne — B cooTBetcTBuM C 4.2 TOT e gnanasoH 210 % NorpewHoOCT U3MEPEHNA OXXMdaeTcd OonAa 1e-
I{yLLlE.‘I‘:‘I NPOBEPKU KOMMNETEHTHOCTWU BCEro 06yquHor0 nepcoHana, BbINONHAKLWEro uccnegoBaHne crnepmbl.

5 Xapaktepuctuka cnepmbl, cbop obpasuoB
n obpaboTka nepen nccnegoBaHueM

5.1 Obwme xapaKTepUCTHUKHU

WccneposaHue askynsaTa oTnMYaeTcs OT UCCMedoBaHMi OPYTUX XWOKOCTeA YenoBeYecKoro opraHua-
ma. Mpegnonaraetcs, YTO MNaUWEHT CaMOCTOATENLHO cobepeT asaKynaT. PesynsTaThl UccneqoBaHuid 3aBUCAT
OT 4YacToTbl 9KyNAUMIA Nnepen c6opoM CrepMel, a Takke OT BPEMEHW 1 TeMnepaTypbl XpaHeHUsl cnepmbl 4o
Hadana uccriegoeaHuii. B crniydae guarHoctukm 6ecnnoauns oTCyTCTBYIOT YeTKne pediepeHTHbIe MHTepBarnsl,
NMOCKONbKY Pe3ynsLTaT 3aBUCUT OT KOHKPETHON KITMHWYECKOM CMTyauMK KaXa oM napbl, CTPEMSILLERCS K 3a4aTuio
pebeHKa.

5.2 ®u3n4veckne N XMMU4YeCcKUe XapakTepucTUKHU

B IAKYINATE, COSpaHHOM B KOHTeﬁHED AnA npoeegeHns naGopaToprix uccnegoBaHumn, OTCYTCTBYET
BHyTDE.‘HHVIﬁ rOMeocTaTUYEeCKUA KOHTPOIb. B MOMEHT CeEMSAM3BEPXKEHUA cnepMa UMeeT KUOKYH KOHCUCTEH-
LMK, ©e3 KOMOYKOB U BKIMHOYEHUH, 3aTEM SAKYINAT NepexoanT B I'EJ'IEOGDSSHOE COCTOSIHWE. DTO eCTECTBEHHbIN
NMpouecc, H806X0,Ell/||'\f'lbll7l ONA 3aWMThl CNepMarto3oMaoB 0T HeraTUBHBIX BHELUHWX BO3AENCTBUI, 3aTeM cnepMa
CHOBa CTaHOBMWTCH Xuakon. Bo BpemMaA 3TOro npouecca er'IEi(I/ICJ'IbIﬁ ra3 ncnapseTcqd, BbidbiBad U3MEHEHWE
pH. t])e|Dl\."|l'E.'HTaTlo‘|BHE!H Agerpagauma KOMNOHEHTOB rend Bbl3blBaeT 3Ha4YUTENbHOE MNOBbILLWEHWE OCMOTUYECKIX
CBOWCTB XNAKOCTH, Ol{py}l{al-OLLkEf;I cnepmMaTo3onabl, 4HTO B CBOK OHepeb BrUAET Ha DBSOTOCI’IOCOGHOCTI: cnep-
MaTo30MO0B.

5.3 C6op o6pa3uoB cnepmbl U UX NepBoHa4vYanbHasa o6padoTka

C6op obpasLoB cnepmbl Bceraa AOMKeH NPOBOAUTLCA CAMUM NaLWMEHTOM, 33 UCKMIOYEHNEM Cly4aes,
KOraa MyX4YMHbl UMEHT MHBaNWAHOCTbL KOHEYHOCTEW, TpaBMY CMUHHOMO MO3ra UMy napanuvy HWKHUX KOHeuy-
HocTen. [Npy HeobBxogMMOCTU NapTHepP NauneHTa MOXeT noMmoYb co cbopom obpasuyos. [na nauneHTa ¢ aTu-
YECKMMU WU PEeNUIMO3HBIMA BO3PAKEHUAMN NMPOTUB MacTypbauMy HeCnepMOTOKCUYHLIH (Silastic“‘")” npe-

1) Silastic™ siBRseTCA NpUMepPoM MOAXOASALEero npoaykTa. [JaHHas WHdopmauusi npueeaeHa Anst yoobeTea
nonbL3oBaTenei HacCTOSALLEro cTaHgapTa U He 03HavaeT ofobperHuna MCO atoro npoaykTa.

4
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3epBaTMB MOXKHO WUCMoONb3oBaTth ANs cbopa asKkynaTa Bo BpemsA nonosoro akta. OgHako atoT meton cbopa
NpMBEOET K HEKOTOPOW noTepe KonvyecTBa obpasua cnepmbl, MOCKOMbLKY cnepma bynoer n3sneveHa U3 npe-
3epeaTtusa. C6op asKkynaATa NnyTeM NpepBaHHOro NOMOBOro akTa («OTMEeHbI») He pEKOMEHAYEeTCs, TaK Kak va-
CTO TepsieTcs nepeas, boratas cnepmoit ppakuus aakynaTa. HekoTopbiM naumMeHTam MoxeT noTpeboBaTthes
MCNOMNb30BaHWE CMAa304YHbIX MaTepuanos; TakMe NPoAYKTbl AOMKHbI BbITe HETOKCUYHLI ANS cnepmMaTo3ou-
poe [13].

Mocne askynsuumM obpasey OOMKEH XpaHWTbCA Npu TemnepaType, onuskoi k 37 °C (He Bbiwe); Ox-
naxaeHue Wnu HarpesaHWe MOTyT Bbl3BaTbh apTedakTel U AMCHYHKLMIO cnepmMaTo3ongos. B cBsisn co Bcemu
M3MEHEHWSMU, NMPOUCXOASLLMMMK MOCHe IAKYNAUUM, UCCrefoBaHue crnedyeT HauyMHaTb Kak MOXHO paHblue
nocre pasxuxkeHus, koTopoe 0ObIYHO 3aBepluaeTcs B TedeHne 30 MUH nocne aakynsaumMm. HenonHoe pasxu-
)eHue Yyepes 60 MUH nocne 3sKYNsLMM yKasblBaeT HAa aHomanuo. Hauyano uccnefoBaHmsa nocne 3aBepLueHnst
paXumKeHns B Gonbluen cTeneHyn OCTUraeTcs, ecnn 3sKynsaT cobupaT B makcumanbsHoi 6rnu3octu oT na-
BSopatopun. MNMockonbKy NPOaOMKUTENBHOCTb W YPOBEHL CEKCYaribHOrO BO3DYKAEHWUS, KOTOPbIe UCTbITbIBAET
nauueHT, byayT BNusATb Ha asKkynsauuio, cbop obpa3uos cneayet NpoOBOAMTL B MecTe, BbiIbpaHHOM naumeHToMm.
Korga aakynat cobupatoT 3a npegenamu nabopaTtopuu, oH JomkeH ObiTe 4OcTaBneH B nabopaTtoputo B Teve-
Hue 30 MWH, HO He Boree yem B TeyeHue 60 MuH (obcTosTenscTRa cbopa U TPAHCMOPTUPOBAHUA IAKYNATA
OOMXHbI BbITh 3adukcMpoBaHbl B npoTokone). CobniogeHue TpeboraHUin K TeMnepaType XpaHeHus U Bpe-
MEHUW OOoCTaBkv B nabopaTopuio ABNSAETCA BaKHbIM (hakTopom Ans obecnedYeHusa KavyecTBa M HAOEXHOCTU
pesynbTaToB MCCNenoBaHus.

5.4 UHdopmauumsa o nayneHTe u c6op gaHHbIX

5.4.1 Undopmaumna, npegoctaBngaemas naumeHTy
WHdopmauusa, npegoctaBnaemMas nayuMeHTy B MUCbMEHHOW (hopMe Ha NMOHATHOM eMY S3bIKe!
a) obwaa nHhopmayus:
KOHTaKTHble AaHHble nabopatopum,
npu4vHa NpoBedeHns UCCnefoBaHuA, ecrnv MHopMaLums rnomyyeHa oT NaumneHTa,
BWAbl MUCCNenoBaHWi,
cnocob nepefavyun pesynsratoB NabopaTopHbIX UCCNEea0BaHWA;
b) cbop, obpaboTka 1 TpaHCNOPTUPOBAHWE IAKYNATA:
- cnocob cbopa askynsTa,
- BNUsiHWE 3afepxkn mexay cbopom obpasua 1u HavYarnom nccrnegoBaHus,
- UHHOPMMUPOBAHWUE O BAXKHOCTM COBMIOLEHMS TEMMNEPaTYPHbLIX NapamMeTpoB AR XpaHeHUs 3saKynsaTa,
- MHOPMUpPOBaHNE O 3HAYUMOCTW ONUTENBHOIO NONIOBOr0 BO3AEPKAHUS,
- MHOPMUPOBAHME O BaXHOCTU coobLleHusa o noboi npuunHe cbopa obpasua He B NonHom obbeme.

5.4.2 C6op gaHHbLIX OT NauueHTa

a) Heobxogumas nHdopmaums

Kaxpomy nauweHTy npegnararT npegocTaBuTb CNegyroLwyo MHpopmauuo, koTopas byaeT OOKyMeH-
TanbHO 3adukcupoBaHa naboparopuei:

- JOoCTaTouHble Ana WOeHTUUKaLuy daHHble NauneHTa (He MeHee OBYX YHUKanbHbIX UOeHTUdukaTo-
POB, OTHOCSLLUXCS K NaLMEeHTY M yKalaHHbIX HanpaBuBLUEN OpraHu3aLnei);

- MPOAOIBKMTENbHOCTL MNONOBOMO BO3AEPKAHUS;

- Bpems cbopa obpasua;

- cnepyeT uaberatb TPAHCNOPTUPOBAHWA 3SKYMNATa, OOHAKO, €Cry 3AKynaAT cobpaH He B MOMeLLeHUU
nabopartopuu, HeobxoauMMo NoaTBepAnTbL cobnofeHMe YCNoBMIA M BpEMEHU TpaHCNopTMpoBaHusa obpasya B
naboparoputo;

- nonHoTta cbopa 3AKynaATa ¢ NepBOW A0 NOCMefHEeN Kannu; B cry4ae HernomnHoro cbopa Heobxogumo
yKasaTb, Kakme 4acTu B NOCIef0BaTenbHOCTU 3AKYNALUM NPONyLLEHbI.

b) JononHuTtensHas uHdopMaLums

WHdopmauusa, koTopasa ABNAETCA 3HAYMMOW NS KIMMHUYECKOW WHTepnpeTaunn pesynsTatoB Uccrneno-
BaHusa (ogHako cbop Takoh MHOPMAaLWK He IBNAETCH YacTbio nabopaTopHON AeATEeNbHOCTH):

- UCTOpUA BONEesHU, KOTopasi MOXKET BKIMHOYATL:!

- nobow anu3og TAXKEenoro BocnanuTenbLHOro npouecca 3a nocrnegHue Tpy mecsua,

- nobbie NpedlecTByOLME XUPYPruYyeckie BMeLLaTenbCTBa (MaxoBas rpbixa, BapukoLene, Kpun-
TOPXM3M WM gpyrune npobrnembl, cBA3aHHble ¢ MOYenonoBor cdepoi) U neveHne xummotepanuen, LMTo-
cTatukamy unm obny4eHneM MOYeNnONoOBbLIX OPraHoB,
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- nioboe wucnonb3oBaHve dapMaLeBTUHECKMX NPenapaToB, 3a MCKIMIOYEeHWEM KpaTKOCPOYHOro
NCNonb30BaHWs Ge3peLenTypHbiX NpenapatoB (Hanpumep, OGoneyTonswwWMx KM NpOTUBOANIEepPruieckux
npenaparoB);

- noboe Mcnonb3oBaHWe HapKOTUKOB, aHabonMueckux CTepoUAOB MMM OPYrMX NulLeBbIX A0BaBOK,
NoBLILLAKLWKUX paboTocnocobHOCTL (HanpuMep, NPOTENHOBLIX MOPOLLKOB).

5.5 HayanbHan obpaboTka obpasua

Kaxgblin 9aKynsaT cnegyeTt cunTaTh NOTEHUMaNbHO MH(PEKLMOHHBLIM 1 06palaTsCs ¢ HUM COOTBETCTBYHO-
wum obpasom (cm. MCO 15190:2020, npunoxeHue B).

WHdopmauumsa, npegoctaBneHHas nauueHToM, 4OMKHA ObiTh 3340KyMEHTUPOBaHa.

KonTenHep ans cBopa o6pasLuoB AomKeH ObiTh YACTbIM, HETOKCUYHBIM M OGHOPAa30BbIM.

KoHTenHep ansa cbopa obpasucB pekomeHayeTca B3BecuTb neped cbopom obpasuos, nony4eHHoe
YMCIIOBOE 3HAYeHWe YKasbIBaloT B rpaMMax ¢ TOYHOCTbIO A0 ABYX AeCATUYHbIX 3HAKOB.

Obbem ankynaTa pekoMmeHayeTcs onpeaensTs no secy. B atom cnyyae koHTernHep ans cbopa obpasuos
B3BELUNBAIOT, MOMy4YeHHOe YMCIIOBOE 3HAYEeHWe YKa3biBaloT B rpaMMax ¢ TOMHOCTLIO A0 ABYX AeCATUYHBIX 3Ha-
KOB 0O W nocne cbopa obpasuoB, a pasHuLy pe3ynsTatoB B3BELWMBaAHUA UCMNOMb3YIOT kak obbeM, NpUHUMas,
uto 1,0 r aakynaTa paseH 1,0 mn askynsaTa [3]. Ecnu ucnonb3yoT KAaNnMBpPOBaHHYI0 CEPONOrNYecKyo MUMeTKy,
TO HEKOTOPOE KONM4YeCTBO crnepmbl Bceraa bydeT ocTaBaThbes B KOHTeHepe Ansa cbopa obpasuoB U BHYTPH
nUNeTKkW Nocne NpoBeAeHus uccnegoBaHus. B nabopaTopun gomkHel BbiTh pa3paboTaHbl OKYMEHTUpOBaH-
Hble npoueaypbl BEIMOMHEHWA yKa3aHHBIX METOAOB onpeaeneHunsa obbema ankynarta. Obbem askynaTa ykasbl-
BaKT B MANIUIUTPaX C TOYHOCTLIO 0 OAHOM0 AeCATUYHOro 3Haka.

Bce gokymeHTBl 1M KOHTelHep Ans cbopa oOpasucB OOMmKHbl ObITe NMPOMAapKMPOBaHbl Kak MUHUMYM
OBYMS YHUKAINbHBIMU MaeHTUduKatopamu.

B makcumanbHO KOpOTKMe CpoKM nocne cbopa asakynATa KoHTenHep Ans cbopa obpa3uoB JomkeH BbiTh
NMOMELLEH B KOHTEWHEeP ANsi TPaHCnopTMpoBaHuA 0bpa3suoB ¢ nogaepxaHunem temnepatypbl ot 35 °C go 37 °C
Anst obnerdyeHns npouecca pasuWxeHns 1 Ana noaroToBKWM K UCCNEAOBaHUI0 NOABUKHOCTA CNepMaTo3ouioB
npw BhilLeyKkaszaHHOW Temnepartype, NpeanovTUTensLHO Ha MOABMKHOM NOTKe ANA ynydylleHus nepemeluvnsa-
HUS BO BPEMS pasXKeHWs (Korda ABWXKYLLMINCS NOTOK HeQocTyneH, HeobXoAMMo YacToe pyYHoe nepemMeLlu-
BaHue).

Ha cnepmarto3ounapbl AeACTBYET rpaBuTauus 3eMnu, No3ToMy OHU OCEeAatoT Ha AHO Noboro KoHTeNHepa
(«reoTakcucy), oaxe ecnu oHu nogeBwxHel. CnegosaTtensHo, obpasel, HeobXoAMMO TWATENBHO NepemMeLlaThb,
4106kl PABHOMEPHO pacnpefennTb CNepMaTo3ouabl U ApYrie anemMeHTbl 3akynaTa. Jaxe cunaeHve nauneHTa
B TeYeHWe KOPOTKOro nepuofa BpemMeHu npueedeT K HepaBHOMEPHOMY pacrpeferneHu o KMeToYHbIX anemMeH-
TOB 3gKynaTa. NMNoaToMy HeobxoAMMO TLLaTeNbHO NepemMellaTth 39KYNaT nepeq B3aTuem Noboi annkeoThbl 4N
uccneaoBaHus, yYMTeIBas, YTO He AonycKaeTcs UCNonb30oBaTh BUXPEBOW cMecuTernsb.

5.6 UccnegoBaHue TOKCUYHOCTU cnepmbl

Onsa Toro 4tobbl yOeauTbcs B TOM, YTO Matepuarbl, KOHTaKTUPYHOLWKWE C 3SKYNATOM (KOHTelHep Ans
cbopa obpa3suoB, HAKOHEYHWKW [033TOPOB), HE ABNSAKTCHA TOKCUYHLIMK ANA CNepMaTo30uaoB, peKoMeHayeT-
cs ONA KaXKOoW HOBOW MapTUKM TAKMX Marepuanos NpPOBOAWTbL BXOOHOW KOHTPOMb HA TOKCUMYHOCTL. MpuHUMN
YKa3aHHOro KOHTPONS OCHOBaH Ha CPaBHEHUM MOLBUXHOCTM CMEpMaTo30Ma0B, NOABEPTLUMXCS BO3LENCTBUID
HacTofALEero 1 HoBoro Matepuanos [6]. Bpems BO34eNCTBUA OOMKHO Kak MMHMMYM B [1Ba pasa MpeBbilaTh
oXUOaeMoe Bpems BO3OeUCTBUSA MaTepuana Ha cnepMy: CeKyHObl — AN HaKOHeYHUKOB no3atopos u oT 30
0o 60 MMH — ansa KoHTelHepoB Ana cbopa obpasuoes.

6 Mopsaok npoBeAeHUA UCcnegoBaHUN

6.1 OBopynoraHue

MoABWXHOCTL CMEPMATO30MA0B B 3HAYUTENBHOW CTEMEHW 3aBUCUT OT TeMrnepaTypbl OKpYKatoLen cpe-
Obl, 0COBEHHO B OTHOLLEHWWN CKOPOCTU UX ABMXKEHWUSA.

icnonb3oBaHme 0DOpyOOBaHNUS C perynupyemoi TeMnepaTypoi CHUXKAET BAUsSHME (DakTOpoB M3MeHe-
HWA KOMHAaTHOW TeMMepaTypbl.

[ns npoBeoeHWs nccneLoBaHUA NPUMEHSAOT cnefyrowee obopynoBaHne:

- naboparopHble Beckl ¢ guana3oHom ot 0,00 oo 50,00 r (nokasaHusa € TOYHOCTBLIO 40 ABYX AECATUYHBIX
3HaKoB);

6
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- MHKyBaTop unu Tennas Tapernka, B KOTOPbIX MOXHO NogAepXuBaTh TEMNEPaTypy 3sKynsaTa, COOTBET-
CTBYIOLLYIO TeMNepaType YernoBe4yeckoro Tena, NpeanodYTUTENbLHO C NOABUKHbLIM NOTKOM (opBuTanbHbIA cMe-
cuTenb);

- BEpTUKamNbHbIA ONTUYECKUA MUKPOCKON C (ha30BO-KOHTPACTHOW (pekoMeHOyTCca 0DLEeKTUBLI C KpaT-
HOCTBI yBenuueHus 10%, 20* 1 40%) 1 cBeTNoNoNbLHONM (C KpaTHOCTLIO yBenuyeHus 100%, MacnaHol MMMep-
cuen, 0GbeKTMBOM BbICOKOrO paspeLieHns) ONTUKON, a Takke yeBenudeHdnem okynapa 10* u okynapHbIM Mu-
KpOMETPOM (MK OKYNsIpHOW CEeTKOW, WK KannbpoBaHHON CETKOM C MUKPOMETPUYECKOI LUKANon cTonmka), a
TaKKke cpeAacTBa NogaoepaHus TemnepaTypbl BNaXHbIX NpenapaToB, COOTBETCTBYIOWEN TemnepaTtype Tena
(Hanpumep, CTOMWK C NMOAOrPEBOM);

- MOPLUHEBOW [03aTop AN UCCNenoBaHWsS KOHUEHTpauuu cnepmarto3onagoB BMecTumocTeio oT 0 go
50 mkn mnu ot 0 go 100 mkn;

- [03artop C BblTeCHeHWeM Bozgyxa (obbemom ot 1 go 20 mkn, ot 20 go 200 mkn 1 ot 200 go 1000 mkn)
ANs pa3baBUTens, BMNa)KHbIX NpenapaToB 1 APYrUX Npenaparos;

- obopypnoBaHve Ons OKpalMBaHWMSA WM NOATOTOBKM K MCCMNEnoBaHMI MOPMOMNOrMYecknX U BUTaMbHbIX
npenapaToB (4epXaTenu cTekon, 6aHKkM AN OKpallMBaHWS, O4HOPAa30BkLIe NUMNETKW ANA 3aNUBKU cped);

- UeHTpudpyra (HanpuMep, 48 KOHUYECKNX LeHTPUYKHBIX NPpoBUpoK BMeCTUMOCTL 15 mn) — noBo-
POTHLINA POTOP € KA4aKLLMMUCA CTakaHaMmu NpeanodTUTensHee 4N nonyvyeHus bonee AUCKPETHBIX rpaHyn —
“ Nbo repmeTuyHbIe NOBOPOTHLIE POTOPLI, MO0 repMeTUYHbIA POTOP ANSA 3allUThl ONepaTopPoB OT BO3MOX-
HOTO 3arps3HeHNs aapo30nem B Cny4vae noBpexaeHns Nnpobupkn Bo BpeMsi LeHTPUGYrMpoBaHus;

- FEMOLMTOMETpPbI C YCOBEPLUEHCTBOBAHHOM nuHenkon Hanbayapa (rnybura 100 mkm).

MpumeyaHue 1 — BoMbWKWHCTBO MEXOYHAPOAHbBIX 3KCNEPTOB PEKOMEHAYHT MCMONb30BaTh FEMOLMTOMETP C
ynyJiweHHow wranon Hanbayapa [12], [14], [16]. MoxHo ucnone3oBaTte Apyriue reMoLuTOMETPhI NMPWY YCNOBUW NpUMEHe-
HWUS pacyeTHbIX KO3ULNEHTOB.

MpumeyvyaHue 2— MHoropasoBble reMOLUMTOMETPLI HEOOXOAMMO perynspHO NpoBepsTh, YTOOLI M3HOC He Npu-
BOAMWN K U3MeHeHWo rmyBurHbl kamepbl. OgHOPa30BbIe reMOLMTOMETPEI MOXHO MCNOMNb30BaTh NPU YCIOBUK, YTO OHW JOIK-
HbIM 06pasom BanvanpoBaHkbi [5].

MpumeuvaHne 3— Kamepsl Maknepa umetoT Bonee HU3KYH TOMHOCTb, YeM remounToMeTpel [17].

MpumeuyaHue 4— HekoTopble 0QHOPA30BLIE CHETHLIE KAMEPDI, NPeAHa3HaYeHHbIE AN aHanvuaa Mo4Yui, UMeoT
ONA 3TOW LUenn HeaoCcTaToYHyH TOYHOCTb [17].

MpumeyaHune 5— Kamepbl (OUKCUPOBAHHOW rMyOUHbI, NCNONB3YHOLWE KanUnnspHoe AedCTBUe, NoOABEepKeHbI
atppexty Cerpe-3unsbepbepra v, cnegosaTtensHo, ByayT UMETE CUCTEMATUYECKYIO NOTPELUHOCTE [4];

- BnaxXHad KamMmepa ana ocegaHud cnepmMaTto3onaoB B reMoLMTOMEeTpax;
# BVIXpEBOI;‘I CMecuTenb (,El,l'lﬂ nepemMmelwnBaHunA CbVIKCVIpOBaHHI:lX CYCI'IEHLWII?I cnepmMaTto3ounaoe Ond oueH-
KW KOHUEeHTpauun CHEpMaTOEOM,EI,OB).

6.2 PeareHTbl cOGCTBEHHOrO NPOM3BOACTBA

Pa3BaBuTens ANA OLEHKW KOHLEHTPaLMU cnepMaTo3oUaoB MOXeT BblTb MPUIOTOBIIEH CAMOCTOATENBHO
(cm. npunoxenune D). Llenb coctouTt B TOM, 4T0GbI 06€3aBMXKNTL (YOUTL) cnepmaTto3onabl, 4ToObl caenatb
nofcyeT Gonee HagexHbIM. Takke ABNSAETCS NPeUMMYLLECTBOM NPELOTBpaLLeHUe POCTa MUKPOOPraHW3MOB.

6.3 MNMpoBegeHune uccnegoBaHUA

6.3.1 Hayano nccnegoBaHun

[insa 0OCTOBEpPHOW OLEHKN XapaKTepUCTUK 3asKynaTa HeobXoaMMOo NpoBeCcTH ero pasxkeHune. [ing 6onk-
WMHCTBA 3AKYNATOB 3TO gocturaetcd B TedeHne 30 MWH, ecnu ux xpaHAT nocne cbopa npu Temneparype
37 °C. Ecnu pazkwxeHwe He 3aBepLleHo, obpasel, MOXHO OCTaBUTEL B MHKYDaTOpe Ha OONCMHUTENbHbIA Nepu-
on BpemeHn (Makcumym 30 MuH, 4TOBbl MOKHO BbINO OLEHWUTL MOABMKHOCTL B TedeHue 60 muH nocne cbopa),
nocrie Yero crnefyeT Ha4aTth MCCnefoBaHue. HenonHoe pas3XuxXeHWe B Ha4Yane UccnegoBaHns, a Takke BpeMs
mexay cOOpoM 3sIKyNsiTa M Ha4aroM MCCeLoBaHWs BaXKHOTO npenaparta AOMKHO ObiTe 3adoMKCMpPOBaHO B
NpOTOKONe.

6.3.2 Makpockonu4eckoe uccrnegoBaHue 3gKynaTa

[Mpy OTCYTCTBUN METPONOTMYECKUX 3TANOHOB (DU3NYECKUX XapaKTEPUCTUK YEMOBEYECKOW CNEpPMbl He-
BO3MOXHO 00DOMTbCS Hagnexallein ctaHgapTu3alMm MeTo4oB UMM YCTaHOBUTE HEOoNpeaeneHHOCTs n3Mmepe-
Hua. OgHako HekoTopble HabngeHus, Kacalowuecs LBeTa Uin BOCNPUATUA ero 3anaxa, MoryT UMeTb K-

7
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HUYecKoe 3HavyeHue B OTHOLWeHUU obpasua unu MmeguuMHCKOro cratyca nauveHTta. CnegoBaTenbHo, Nobble
KOMMEHTapu1M, BKIIOYEHHbIE B MPOTOKOI, ABMAITCA ONMCaHWeM HabngaembiX XapakTEPUCTUK, BbIXOOALLMX
32 paMKW OXUO3EMBbIX.

a) BHewHwi BUO aakynaTa:

1) uBeT (HopMa: MOMOYHbLINA, CEpOBAaTO-GEnNbIN, XeNnToBaTbIA, CNerka onanecyupyowmii; OTKNOHEHUS
OT HOPMbI: KOPUYHEBATbIA WK KPACHbIW, MPO3paqHbli, APKO-XKEenThIn);

2) pasxmkeHWe (LOMKHO 3aBeplwuTbecs B TedeHne 30 MMH nocre 3sKynsauuu npw Temnepartype
37 °C; OTKNOHEHME OT HOPMbI: HanM4yMe OCTaBLUNXCA KOMKOB rens).

b) Opyrue dusndeckne HabnogeHus:

1) BA3KOCTb — M3MepAKT NyTeM MeLfEeHHOro CTeKaHWs cnepMbl Nog AeWCTBUEM CUMbl TAXECTU U3
NMUNETKN C LUMPOKUM OTBEPCTMEM (HanpuMep, CEPONOrMYEecKUe NUNETKW BMECTUMOCTLIO 5 MM UMM HETOKCUY-
Hbl@ CTEKIsIHHbIe UMK NnacTUKoBble NUNeTky MNacTtepa). Hopma: AUCKPeTHbIe Kanmm ¢ « HUTSMU» < 2 CM;

2) 3anax (y cnepMbl OTCYTCTBYET «HOpMarbHbIA» 3anax, u ee 3anax BecbMa cybbektuseH. OgHako
CUIbHBIA THAMOCTHBIM 3anax 4acTo yKasbliBaeT Ha akTMBHYIO MHeKkunio; cnabblid THUMOCTHBIA 3anax MoXeT
CBWAETENLCTBOBATL O ANUTENBHOM BO3OEPXKaHWW, CUIBHBIA 3anax MOYM MOXET yKasblBaTb Ha 3arpssHeHue
criepMbl MOY0R);

3) pH cnepmbl — uamepsoT B TedeHme 30 muH nocne cbopa 3akynaATa; B criydyae OTCYyTCTBUSA Cnep-
MaTo30M40B U Heborblworo obbema cnepmbl 4ONYCTMMO HaHECEHWE anuKBOTbl PAIKMIKEHHOW crnepmbl Ha
TecT-nonocky pH.

6.3.3 lMpaAmMana MMKPOCKONKWA BNAXHOro npenaparta

BraxHel npenapat rotoesaT, nomMelyasa 10 MKN anuKBOThI T ATeNbHO NepeMellaHHOn cnepMbl Ha Map-
KUpOBaHHoe, NpeABapuTensHO NoAorpeToe, NpegMeTHOe CTEKMNO U HaKpbiBas ero NpeaBapuTenbsHO HarpeTbim
MOKPOBHLIM CTEKMOM pasamepom 22 x 22 mMm (tonwmHa Ne 1 1/2 unm Ne 2, ytobbl obecneunTsb nonHoe pac-
npegenexdve Kannu) ons nonyyYeHust rmybuHel npenapata okono 20 MKM (4558 NOKPOBHLIX CTEKON pasmMepoMm
18 x 18 mm TpebyeTca Tonbko 6,5 MK anuKeoTbl ANS NONYYEHWs TaKon e rmybnHbl).

HabntogaloT 3a HanM4Ynuem cnepMaTo3onaoB, APYrMX KNeToK, KpUCTannoB.

ObpalwaoT BHUMaHWe Ha HanudMe arrmnoTUHATOR WM arperaTtoe cnepMaTo30ouaoB.

OueHuBalT Noaxofsilee pasBefeHWe NS UCCMNeLOBaHWA KOHLUEHTpaUuun crnepmMmaTo3ouaoB (cMm. npu-
noxexHue E).

KneToyHble ¥ HEKNEeTOYHbIE SMEeMEHTbI, KOTOPble MOTYT NPUCYTCTBOBATL B 35KYNATE NauWeHTa, He UMe-
0T CTaHgapTHbLIX 06pasyoB W, criegoBaTenbHO, He MOTYT BbiTb O6BEKTUBHO OLEHEHbI, B TOM YMCAE W C UC-
Nonb30BaHWEM OMUCAHWIA Ka4eCTBEHHbIX XapakTepucTuk. OgHaKo HEKOTOpble HABMOeHUsT MOTYT UMEThb KIu-
HWYEeCKOE 3HaYeHUe B OTHOLUEHUU MeJULMHCKOro cTaTyca naumueHTa. Takum obpasom, niobbie KOMMeHTapuu,
BKITKOYEHHbLIE B NPOTOKONN, cCneayeT pacCcMaTpuBaTh Kak CAenaHHbIe B MOPSAAKE UCKITIOYEHUS, T. €. KaK NOMbITKU
onucaTte HabnwaeHWs, BbIXOOALLME 33 paMKM oXuaaembix. Jlabopatopusa OoOMmKHaA rapaHTUpPOBAaTh, YTO OHAa
MOKET NPoAeMOHCTPUPOBaTb MUHUMATbLHYIO pasHULy Mexay pesynbraraMmu UccrefoBaHus, NnonydYeHHbIMu
pasHbIMK cneyuanMcTamu.

6.3.4 WccnegoBaHWe NOABUXHOCTU CepMaTo30MA0B

[OomkHbl BbIT NPUrOTOBMEHLI ABA HE3ABUCUMBIX BNaXHbIX MpenapaTa M3 TWaTenbHo NepemMeLlaHHoro
obpasua, xpaHuBLwerocs npu Temnepatype ot 35 °C go 37 °C.

B kaxxgoi NoBTOPHOCTU HEOBXOAUMO OLEHUBATL HE MEeHee YeThbIPeX pasnuyHbIX Nonen BUOUMOCTH.

B kanoi NoBTOPHOCTU OOMKHO ObITh KnaccuduumMposaHo He MeHee 200 cnepmaTo30MaoB.

Kaxzblil MccnenoBaHHbIR cnepmaTto3oms, HeobXoaMMOo OTHECTW K COOTBETCTBYHOLLEMY KNaccy B 3aBUCKU-
MOCTW OT ero NOABWXHOCTW: Kak BbICTPO OABWXYLLMIACS NO NPsSMONUWHENHON TpaekTopuu (bbicTpasa nocTyna-
TernbHasa NOABWXHOCTL CnepMaTto3omia); MeaneHHo ABWXKYLLMACS No NPsSIMOMNMHENHOW TpaekTopuu (Meanex-
HasA nocTynaTtenbHas NOABMXHOCTbL CMepMarTo3onaa); NOABWXKHBLIA, 0gHaKo He obnajatLlwmMin NocTynaTensHON
NOABWXHOCTEIO NO NPAMOW; HENOABWKHBIN (cM. Tabnuuy 1).

Tabnuua 1— OnpegeneHne KNAccoB NOABWKHOCTY CNEPMaTO30MO0B

Knacc | Tun NOABWNKHOCTHN

BeicTpas nocTynatensHas nogBukHOCTL (a) AKTVMBHbIE OBWKEHUA XBOCTa CMEpPMAaTo30Maa, CKOpOCTh ABWKEHUA
He MmeHee 25 MKM/c

MeaneHHaa nocTynatensHasa NoaBMXHOCTL (D) | AKTMBHbIE OBWXEHMA XBOCTa CNepMaTto30MAa, CKOPOCTb ABUMEHMS
He MeHee 5 MKM/c, HO He bonee 25 MKwMm/c
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OkoH4aHue mabnuus! 1

Knacc Twun NoaBMKHOCTK

HenocTynatenbHasa nogBUXHOCTEL (C) AKTUBHbIE OBWMXEHWS XBOCTA CMepmMaTto3ouaa, CKOpOCTb ABWXKEHUs
ot 0 oo 4 mkm/c

OTcyTcTBME NoABWKHOCTK (d) OTCyTCTBME aKTUBHbLIX ABUXKEHWUN XBOCTOM

M puMmedaHue 1 — B kaxgom none BMAMMOCTU CHa4ana nogcyuThLIBakoT cnepmMarto3onibl, obnapatowre 6bi-
CTpOﬁ 7] Me,EI'J'IEHHOﬁ I'IDCTyI'IaTEJ'IbHDI:’I NoOBWMXHOCTEIO, 3aTeM cnepmaTto3ongbl C Henoc:TynaTeanon NnoABUXHOCTBIO N He-
noaBWXKHbIE cepMaTto3onabl B npeaenax ogHoro nona sMauMocTi. Ecnu KOHUEeHTpauua cnepmMmaTto3oMgoB BbiCOKa, peko-
MeHOYeTCA NoACHUTbIBaThk TONBKO Te CnepMaTto30oMibl, KOTOPble BUAHbI B MEHbLUEM MNOne 3peHuA, HanpuMmep: B YeTbipex
UeHTparnbHbIX KBagpaTtax CETKU CYETHOWN KamMepbl UMK CETKU OKyNnApa.

MpumedvaHnune 2 — lNoaBwKHbIE M HEMOABWMXKHBLIE CNIEPMATO30MAbI, CBA3aHHbIE B ArrMOTUHATEI UNW arperaThbl,
He Y4MTbIBaOT ANA onpeaeneHys Knacca nogsmxHocTU. Ecnn npeanonaraetca, 4to Sonee 20 %—25 % cnepmarto3ovaos
3aCTPEBAOT B TAKMX CKOMMEHMAX W, CNEA0BaTENLHO, HE YUUTLIBAKOTCS AN OnpedesieHns Knacca NoABWKHOCTK, TO Takas
nHcopMaUusi 4omkHa GbiTh 3ahrKCUpOBaHa B NpoTOKOMe.

[na BbluMCcneHus pesynksrata C OXKUaaemMon TOYHOCTBIO U HeoNpeaeneHHOCTEI0 U3MepeHus Heobxoaun-
Ma BOCMPOU3BOAMMOCTL ABYX NMOBTOPHLIX UCCNEeqoBaHUA (CM. npunoxeHue F).

6.3.5 UccnepoBaHWe KOHUEHTpaUuuu criepMaTo3ougoB

W3 TwarensHo nepemeluaHHoro obpasua cnepmbl 6epyT anukeoTy obvemom 50 unu 100 mMkn (TOYHBIA
obbem HabupalT ¢ NoOMOLLbLID NOPLUHEBOro Ao3aTtopa) B 3aBMCMMOCTM OT MpeanonaraemMon KoHLUEeHTpauum
crnepmaro3ougoB (cM. npunoxeHue E).

AnuksoTy pa3baensoT (cMm. npunoxeHue E; obbem 3aBUCUT OT pe3ynsTaTtoB MCCMEeAOBaHUS BIAXHOIO
npenapara) 4ns MMMobunusaumm cnepmaTo3ongoB M AOCTUKEHMS KOHLEHTPaLMK, KOTOPY MOXHO C YBEpPEH-
HOCTbIO MOACYMTATL HA reMOLMTOMETpE.

TwatensHoO NepeMeLlaHHylo anuKBoTy CYCNEH3nu CNepMaTo30ouaoB 3arpyxatkoT B O4HY CTOPOHY CHETHOW
kKamepbl. BTopyto TOUMHO Tak e nepeMellaHHyo anuKkBoTy M3 TOW Xe CYCneH3un cnepmMaTo3ouaoB 3arpyxarwT
B APYryt0 CTOPOHY CYETHOW Kamepbl. 3aTeM CYETHYH Kamepy OCTaBNAT B rOPM30OHTANbLHOM MOMOKEHUN He
MeHee 4em Ha 10 MWH BO BMaxHoW kaMepe, 4ToObl obecneunTb ocaxaeHne cnepmMaTo3onaoB Ha CeTKe cYeT-
HOWM Kamepbl. Ecnun npowno Gonee 20 MWH, HEOOXOANMMO NPOBEPUTL BMNaXHOCTEL B KaMmepe.

VccnedosaHue BTOPOW YacTW anMKBOTHI MPOBOAAT NyTEM cpaBHeHUsi He MeHee 200 cnepmaTo3ouoB
B KaXJoM MOBTOpe, 3a UCKIMIYEeHWeM Tex clyvyaeBs, Korga rnofcyeT HeBO3MOXEH, HanpuMep KOHUeHTpauus
cnepmaro3ongoB MeHee 1 MUINMoHa Ha MUNAUIUTP.

PexomeHgyeTca ucnons3osaTb He MeHee 200 cnepMaro3oMaoB B MOBTOPHOCTAX AN CHUXKEHWUA NorpeLu-
HOCTU namepeHus (95 %-Hel goBepuTenbHbIA MHTepBan) oo He bonee 10 %. Ecnu oueHMBaOT HE MeHee
100 cnepmaTo30140B B NOBTOPE, COOTBETCTBYHOLLAsA NOrPeLHOCTs M3MepeHnst cocTaensieT He bonee 14 %.
TMwbon peaynsTaTt, OCHOBaHHLIA Ha MeHee YyeM 200 HabnogaeMbix cnepmarto3onaax, AOMmKeH BbITe MPOKOM-
MEHTMPOBAH B NPOTOKOIe.

[na BbluMCneHus pesynsrata C OXUOaeMon TOYHOCTBIO U HeonpeaeneHHOCTE u3MepeHusa Heobxoau-
Ma BOCMPOU3BOLAMMOCTL ABYX MOBTOPHLIX UCCNegoBaHWi (cM. npunoxeHue G).

6.3.6 UccnepnoBaHue OTCYTCTBUA CNEPMAaTO30MO0B

TwarenbHblid, CUCTEMATUYECKMIA BU3yanbHblil ocMoTp (yBenudenune ot 200x go 400%; ckaHuposaHue
BCcel obnacTi noa NOKPOBHbLIM CTEKMNOM pasmepoM 22 x 22 MM) ABYX He3aBWCUMbIX anukeoT no 10 mkn 6es
obHapyXeHWsa cnepMaTo30uaoB B CUETHOW Kamepe SIBMAeTCHA NepBoOi YacTbio UccrnefoBaHusa. Bropasa yacTb
npeacTaesnsieT cobo oCMOTP BCEW NroLwaan CHEeTHOW Kamepbl, cogepxallen 10 mkn ocagka Bcero askynara
nocrnie ueHTpudyruposaHus (1000 x g, 15 M1H), NO4 NOKPOBHLIM CTEKMOM pazmepom 22 x 22 mMm. Ecnu cnep-
MaTo30uabl He 0BHapyXeHbl HW MPU OOHOM W3 3TMX BW3yanbHbIX OCMOTPOB, CHATAKT OOCTATOYHbIM, YTOObI
KnMHWYeckas nabopaTtopua noaTBepawna, YTo 3KyNAT BPSA NW COAEPKUT CnepmMaTto3ounibl, XOTs MpUcyT-
CTBME CNyYalHbIX CNEpPMaTO30MA0B HE MOXET BbiTb MCKITHOYEHO (CM. MPUNOXeHne A).

6.3.7 OueHKa XXU3HecnocoOHOCTH CNEPMaTO30ML0B

HKm3HecnocobHOCTL cnepmaTo30MaoB 0ObIMHO HEe UCCMEeaYIOT B 3AKYNATe, a TONbKO eCnv Npy uccnego-
BaHWK BMNaHOro npenapaTa BbIABMNEH HU3KUIA MPOUEHT NOABWXXHbIX cepmaTo3ouaos, Hanpumep MeHee 40 %
obuwen NoaBMXKHOCTMN.
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Mcnonb3ayloT BanuguMpoBaHHbIA U NpOBEepeHHbIA MeTod Ars onpeaeneHus XXUBbIX U MEePTBbIX cnepmaTto-
301O0B, HANPUMEP: TLWATENbHO NepeMeLlaHHas cnepMa, cMellaHHasi ¢ KOMBUHNMPOBaHHBIM CynpaBUTarnbHbIM
KpacuTenem ¢ (POHOBLIM KpacuTenem, TaKMMU Kak 303UH Y U HUTPO3WH [2] (cM. npunoxeHue H).

MpumeyaHue — TeCT Ha XU3HECNOCOBHOCTL TOMbKO C 303MHOM BanWOMPOBaH TOMLKO ANs OTpuUATenbHOM
(pa30BO-KOHTPACTHOWM MUKPOCKOMUK.

6.3.8 UccnepgoBaHme Mopdonorum cnepmaTo3onoB

Ma3aku ona uccrneqoBaHusa MOpdONorivM cnepmaTo3ouaoB PeKOMEHAYETCH roToBUTE B TedeHune 60 MuH
nocne cbopa askynaTta (cm. npunoxerue ). NpooomkMTensHOe BO3AENCTBUE PA3KMKEHHOTO SSKYNATA MOXET
YBEMUYUTbL HaNU4mne CKpyYeHHbIX XBOCTOB CNepMaTo30MI0B M3-3a NOCTOAHHOMO YBENWYeHUs OCMOMSNbHOCTH
3sKynaTa.

Kaxablid cnepmaTto3ov OmkeH bblTb uccnefoBaH B OTHOLIEHUW Hann4us aHoMaru i roNoBKY, WerKK 1
CpeaHel YacTu, XBocTa CnepmaTo30Maa U OCTAaTOMHON UMTONNasMaTtuyeckon Maccel (cM. npunoxeHue |). Ang
uccnenoBaHUs NoaAXoOAT TOMbKO LeNbHbIE CNepMaTto3ouibl (C ronoekow U xeoctoM). Ecnv Ha 100 uenbHbIX
crniepMmaro3ongoB npuxogutcsa 6onee 20 He3aKpeENMEHHLIX TONOBOK, KONMUMYECTBO HE3aKPEnIeHHbIX ronoBoK
yKa3blBalOT OTAENbHO Kak KONMYecTBO HesaKpenneHHbiX rornoBok Ha 100 uernbHbIX cnepMaTo3onios.

[na npoBegeHns nccregoBaHnii MopdonoruM cnepMaTo3ongoB HeobxogmMmo obydeHe cneunanncToB
C UCMOJb30BaHWEM KOHTPOIbHBIX MaTepuarnoB (Hanpumep, Ma3sku, oKkpalleHHble kpacuTenem no MNanaHuko-
nay unu Opyrumu BanvaupoBaHHbLIMWU METOAAMU C NMOATBEXKAEHHbIMK pe3ynsratamu). bea atoro obyueHus,
a TaKkKe NOCTOSIHHOW NMPOBEpPKM KOMMETEHTHOCTM MepcoHana pesynsrathl MCCnefoBaHui He ByayT umeTb
Hay4YHOW W KMUHWUYECKOWM 3HAYUMOCTI.

7 ObpaboTka pe3ynbTaToOB U NMPOTOKON pe3ynbTaToB UCCrenoBaHUmn

7.1 O6wuMe nonoxeHUA

Pe3y]’leaTbl nccnegoBaHUM BKITIOYAKT noacyeT cnepmaTo3onaoB mn 06p860TKy Pe3ynbLTaToB.
B kaxgon naGopaToleM HeOGXO,ﬂ,HMO onpegennTe HeonpegeneHHoCTb M3aMepeHuda B COOTBETCTBUAU C
ISO/TS 20914.

7.2 PacyeTbl M npeacTaBrneHne pe3ynsLTaTtoB

7.2.1 OGuwee KONMYECTBO CNEPMATO30UAOB B IAKyNnATe

KoHueHTpauuio cnepmaTo30Ma0B B 3AKYNATE CMNOXHO MHTEPNPETMPOBAaTL NPaBUIbHO, MOCKOMNbKY KOHEY-
HbI 06beM 3sKynAaTa 3aBUCUT OT (PYHKLUMOHUPOBAHWA SHOOKPWMHHLIX Xenes, perynsiuns KOTopbiX Bpems oT
BPEMEHN MOXET M3MEHATLCH Y OOHOTO 1 TOTO Xe NauMeHTa, a Takke Mexay aaKkynaTaMmi pasHbiX NauueHToB.
Moatomy cnegyeT Takke BblYUCNIUTL 00bEM asKynaTa:

- obllee KOnMMYecTBO CMepMaTo3oMgoB paBHO 00beMy 3sKynATa, YMHOXEHHOMY Ha KOHUEHTpauui
crnepmaTo3oMaoB.

7.2.2 [pyrue pac4yeThl

a) MopBuxHOCTb

MoaBWXHOCTL CNEPMAaTO30MA0B BblYMCMAST HA OCHOBE CPEOHEr0O 3HAYEeHWA ABYX MPOBEAEHHbIX MOBTOP-
HbIX MCCNedoBaHUi M NPeAcTaBnslT B BUAE NPOLEHTOB (MCXOAS U3 KonuyecTBa NO4CHUTaHHbIX CNepMaTo3o-
MOOB MCMOMb3YHOT TOMBKO LieNble 3HaYeHns):
ObICTpas nocTynarenbHas NogBWKHOCTb CNEPMaTO30MO0B;
MeaeHHas nocTynaTtenbHas NogBWXHOCTL CNepMaTo30WUa0B;
HenocTynarenbHasi NoABMKHOCTbL CNepMaTo30Ma0B;
OTCYTCTBME NOOBWKHOCTMU.

MoMWMO yKasaHHbIX AaHHbIX MOMYT ObiTb BbIMMCMEHbEl M NpedcTaBNeHbl B BMAe NPOUEHTOB (pe3ynbraTt
NpPeacTaBnaT Kak Lenoe Yvicno) cnegyowmne pesynsratel MCCNedoBaHni:

- MPOLEHT cnepMaTo3ougoBs, obnagatoLmMx NocTynaTenbHOM NOABMKHOCTBIO (ABUraroLLMXCS No NpsiMo)
(bbicTpas + MegneHHas NnocTynaTtenbHasi NOABUXHOCTL CNepMaTo30MI0R);

- MPOLEHT NOABWXHbIX cnepmarTo3ouaos (bbicTpas + MeaneHHas noctynaTtensHas NogBMKHOCTL chnep-
MaTo30MO0B + HenocTynaTenbHas NoABMXHOCTL CNepMaTo30MaoB).

MpumeyaHne — OueHKa NOABUKHOCTM MO YETLIPEM KaTeropuam, BKIOYas pasnuyue mexay 6eicTpoi u Mea-
NEHHON NOCTYNAaTENbHOW NOABWMXHOCTHH CNEepMaTo30MA0B, AAET BAXHYK UHOPMAaLWKD ANa NPUHATWSA KNMHUYECKUX pe-
weHun [1].
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b) Mopdonorus

OcHoBbIBasACb HAa KONMUYECTBE NOACYUTAHHBLIX CMEpPMaro30MaoB (roe pesynstaT NpeacTaBnsAlT Kak Le-
noe 4ncno) u uHgekce Tepatozoocnepmun (TZI) (roe peaynsTaT NpefcTaBnAT ¢ TOUHOCTLIO 40 ABYX AeCATUY-
HbIX 3HAKOB), MPOBOOAT MOPCONOruK CNepMaTo3ouaoB:

- NPOUEHT «uaealnbHbIX» cnepmMmaTto3ongos [15];

- MPOLEHT 3aperMcTpuMpoBaHHbIX aHoManui (ronoeka, Welka/cpegHss 4acTb, XBOCT UMM LUTONNasma-
TUYECKWMIA OCTATOK) OT BCEX OLEHEHHbIX CMEepMaTo30MaoB (T. €. He TOMbKO MX PacnpoCTPaHEHHOCTb Cpeau
aHomarbHbIX CNepMaTo30MaoB);

- KOHKpETHble aHOManuu [Hanpumep, cnepMaTo3oubl C OKPYrMoi rornoBkon (T. e. rmobo3ococnepmus),
cnepmaro3oubl C rpyLIeBMaHOR hOpMOI ronoBKKM, CBOBOAHbIE TOMOBKW CNepMaTo3ouoB] HeobxoaMMo yKa-
3blBaTb OTAEMNBHO AN KaXaoW aHoManuu, ecnv ux konmdecteo bonee yem 20 Ha 100 cnepmato3ongos;

- nHaekc TZI, ssnawwminca HeobasaTenbHbIM, ero BblYMCNAKT Kak obliee KoNMYecTBO BUOMMbBIX Je-
hekTHbIX obnacTten [ronoBka, Wwenka (CpedHsia YacTb), XBOCT W LMTONMAa3MaTMHECcKMA OCTaTokK], LeneHHoe Ha
KONMMYEeCTBO aHOMarbHbIX CNEPMaTO30MA0B, B KOTOPbIX OHW BbINM NogcHUTaHbl (YKasaHHble pesynbTathl npes-
CTaBnsAT C TOYHOCTLIO OO0 ABYX OECATUYHbBIX 3HAKOB).

7.3 lMNMpepcrtaBneHne pe3ynLTaToB

7.3.1 O6wme nonoxeHus

PeaynbraThl uccnefoBaHWi NPeACTaBnsAoT B BUAE NPOLEHTOB (Lenoe 41cno).

B cnyyae npumeHumocTu nHgekca TZ| pesynbstat Bcerda yKasbliBaloT ¢ TOMHOCTbIO A0 ABYX OeCATUYHbIX
3HAKOB.

KoHueHTpauus 1 Konv4yecTBO CNepMaTto30MaoB: pe3ynkraT NpeicTaBnslT Kak uernble 3HadeHus ans
pe3ynbraToB He MeHee 10 MnH; Ana 3HadveHun ot 0,05 oo 9,95 MNH pe3ynsTaT NpefcTaBnsioT C TOYHOCTBIO
[0 OOHOro AeCATUYHOro 3Haka AN HarnsgHOCTW B LEnsX MHTepnpetauud pesynbtatoB. [nsa Bonee HU3KMX
3Ha4eHwi, Hanpumep Ao 0,05 mnH, pesynsTaT NPeacTaBnsAlT B Thica4Yax BMECTO MUMMWOHOB, YTODbI YyTOUHUTB
NpubnM3MTenbHbBIA XapakTep nonyyYyeHHoro Yyucna (Hanpumep, 40 Teic. BMecTo 0,04 mnH).

7.3.2 CopepxaHue NpPOTOKONa UccnefoBaHUsA cNepMbl

Momumo TpeboBaHui, ykasaHHbIX B MCO 15189, gom#Hbl ObITe BKIIOYEHbI CNeaylowme gaHHble, OTHO-
CALLMECS K MCCNEAoBaHWIO 3AKynsATa:

- NPOOOIMKNTENLHOCTL NMOMOBOIO BO34EPXXaHUs, OHW;

- MHopmauust o ToM, Obin nn 3akynAT cobpadH B nabopatopuy WM B APYrOM MecTe W LOCTaBMeH B
nabopartoputo. B nocnegHem crnyyae Bpems 4OCTABKM B NabopaTopuio Takke OOMKHO BbiTh 3aiMKCMPOBaHO
B MPOTOKONE UCcrneaoBaHus;

- BSI3KOCTb, Pas3XWKeHue 1 Opyrne MakpocKkonuyeckme HabnogeHns;

- 0bbem aakynaTa, mr;

- KOHLeHTpauus cnepMato30Maoe, MIH/MIT,

- obllee KONMYEeCTBO CNEpPMaTo30Ma0B B MUITIIMOHAX Ha 3AKYNAT;

- Ons 2aKynaToB ©e3 cnepMaro3ouaoB BO BnaxHoM npenapate (10 MkM) B MPOTOKON MCCrenoBaHWUs
BKIHOYaOT MHopMaumio o nobebix HabnogaeMelx cnepmato3oMaax B ocagke nocre UeHTpudyrMpoBaHus
9AKynATA;

- MPOLIEHT NOLBWMXKHOCTH,

- npoueHTbl Mopdonorun u TZI (ecnu NpoBOOUIcA pacyeT);

- MPOUEHT XMBbIX CNEpPMaTo30Ma0B, €ClN OH BbIMMCIEH;

- pH npn namepexuu;

- Opyrue cylecTBeHHble UM HeoOblYHbIe pe3ynbTaTthl, 0OHapyXeHHbIe NMPY MUKPOCKOMUYECKOM MUCCre-
JOBaHWUM BMaxHOro npenapara, HanpuMep arperatbl M arrmioTUHATLI, Hanuune Kpyrnbix Knetok, aebpuca u
KpUCTanmnoe.

MpumedaHue 1 — OuibchepeHunaunsa Mexay pasnuyHbIMKM TUNaMK KPYITIBIX KNeTOK B 3s8KyNATe 4acTo 3a-
TpyaHeHa. BouiABNeHne NemkouMToB B 3AKYNATE MHOTAA MOXET CBMAETENbCTBOBATL O HAMWYMKM BOCNANMTENbLHOro npo-
Lecca B OpraHuame 4YernoBeka, a Maskv, okpalleHHsle no Manadukonay (Mnu gpyruM BanuanpoBaHHLIM METOAOM), MO-
ryT BLIABMNATE B TOM YMCIE NPUCYTCTBUE HE3PenbiX 3apodbllUeBbIX KNETOK (CnepmaTuibl, cnepMaTounThl UMK, B PedKux
Cry4asx, CnepMaToroHWK), HO YEeTKOe pasnuyne Mexay HUMKM YacTo HeBoaMoxHo. OpgHako B pykoeoacTee BO3 peko-
MEHOYeTCA BKIOYaTb B NPOTOKON WMccredoBaHusa Bonee 1 MIH NepOKCMOa30MNONOXUTENBHBLIX KNETOK Ha MUMNMUMUTP
(BO3, 2010 1) [16];
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- HabnwaeHus 3a HeoBblYHLIMKM U3NYECKUMWN XapaKTEPUCTUKAMM SAKYNSATa, HAaNpUMep LBETOM, 3ana-
XOM, BA3KOCTbIO (cM. 6.3.1 1 6.3.2).

I punMmedvYyaHKUe 1 — OTBeTCTBEHHOCTL 3a MHTEepNpeTaunko N KOHCYNbETUpPOBaHWE NO NpPpOTOKONY UccneaoBaHWA
cnepmbl Bo3nararT Ha KNMMHUUWCTOB, HanpaBMBLUMX NalWeHTa Ha MccnegoBaHue.

7.4 TpakTu4eckue acnekTbl obecnevyeHns KayecTBa

7.4.1 BHYTpeHHUI KOHTPONb KayecTBa

B nabopartopuu gomkeH BbiTe BHEAPEH BHYTPEHHUA KOHTponb KadecTea (BKK) ons BeisiBneHust acnek-
TOB HECOOTBETCTBYIOLENn NabopaTtopHOM AeATENbHOCTH, MPOMCXOOALWMX N3-3a AedeKTa Ncnonb3yemblX pea-
reHToB, 06opynoBaHWS, pAaCXOOHEIX MaTepuanos, a TakkKe U3-3a HEMPaBUMbLHOTO NMPUMEHEHUA CTAHOAPTHBIX
onepauuoHHbIX NPOUEayp Unu HeHagnexallero obyyeHuss cneynannucTos.

KoHTponbHLlE MaTepuanks! AN WccnefoBaHWs MNOABUMXHOCTU CNepMaTo3ouioB (M300paxeHus BUOEO-
nocnenoBaTenbHOCcTer) M (PMKCUPOBaHHbIE OKpPAaLUEeHHble NpeaMeTHble CTekna Ans uccrnefosBaHua Mopdo-
TNOTUKU U KM3HECNOoCoBbHOCTM CrnepMaTo30MaoB, COOTBETCTBEHHO, MOTYT ObiTh U3rOTOBMEHLI NabopaTtopuein 1
COXpaHeHbl AN NMOBTOPHOrO UCMOMb30BaHUS UK MOMYYeHbl NPKU y4acTn B MexriabopaTopHbIX CIMYEeHUSAX.

MpenBapuTensbHo pasbaBneHHble 1 PUKCMPOBaHHbIE 06pas3ubl cnepMbl He CTabWMbHbI, a criegoBaTerb-
HO, HeobxoaMmo BanWAMpOBaTb METOAb!I NOArOTOBKM KOHTPOSbHbBIX MaTepuanoB Anst UX NMPUMMEHEHWsT B Te-
YyeHue ANWTENbHOro BpeMeHW ANA MOHWTOPUWHIA KayecTBa MCccNefoBaHWs KOHLEeHTpauuyM cnepmaTo30Maos.
Kpome Toro, MOXHO MCMONb30BaTh albTepHaTUBHbIE METObI ANA NPOBEPKM TOYHOCTU NogcyeTa cnepmMaToso-
WAOB C NPUMEHEHUEM TaKUX KOHTPOMbHbIX MaTtepuanos, Kak natekcHole cdepbl. KOHTponbHbIE Martepuansl
B hopmMe M3oDpaxeHuii BMOEONOCeA0oBaTENbHOCTEN NOABMXHBIX CNepMaTo30MA0B HE MOryT OLEeHWTb Bce
acrnekTbl NOABWKHOCTU CMepMaTo30UaoB, OOHAKO UX MCMOMNL30BaHWE HeODXOAUMO AN OLEHKN KOMMETEHT-
HOCTW Ka)Kgoro cneuunanvcta B Hanbonee 3Ha4MMOR YacTu UCCNeqoBaHWA NOABMXKXHOCTH, @ UMEHHO B onpege-
NeHWM pasHbIX KNaccoB NOABMXKHOCTW CNepMaTo30Ma0B.

7.4.2 BHyTpunabopaTopHbie CrIM4EeHUA

OpnuH n TOT Ke obpasey cnepmbl JOMmMKeH BbITh MccnegoBaH B nabopatopuy Ana nogTBEPXOEeHUA CXO-
OUMOCTU pesynbTaToB Mexay crneuuannctamu, ocyLecTBASWNMK AaHHbIe UccrneoBaHus. YKasaHHble uc-
cnefoBaHUs OOMKHbI NPOBOOWUTLCH NEepPUo4MHEcKn ANA NOATBEPKASHUS CXOQUMOCTU Pe3ynbsTaToB C UCMOofb-
30BaHWEM OOHOrO W TOro Xe KOHTPONbHOro Matepuana.

KoHueHTpauusa cnepmarozomnios. [locne passefeHns ceexen cnepmbl (YUKCUPYIOWWM pacTBOpUTENEM
dhakTMYecKrin NoacyeT cnepmMaTo3onioB He OO/KEH 3aBUCETb OT BPEMEHM (B Npeaenax BpeMeHHOro MHTep-
Bana OT HEeCKOMbKMUX YaCOB A0 HECKOMNbKNX OHEW B 3aBUCUMOCTU OT repMEeTUMHOCTM EMKOCTU ANA pa3BedeHus
W MPUIMNaHns cnepMarto3oMaos K ee cteHkam). OcHoBHOW npobnemon senseTcs oblee yBenvyeHue arpera-
LUK CNepMaTo20Ma0B, YTO CHIDKaEeT KOHLEeHTpauuio cBODOOHbLIX CNepMaTo30Ma0B.

[MoaBumx¥HOCTL cnepmaTo3omnaos. [JJocToBepHYIO OLEHKY CpaBHEHUS NOMyYUThb CIIOXHO U3-3a U3MEHEHUN
MOOBWXHOCTM CNepmMaTo30U0B B 3skynaTe. M3obpaxkeHns BuaeonocneqoBaTenbHOCTEN NOABMKHOCTU chep-
MaTO30MA0B ABNAKTCA METOOUYECKUM Matepuanom Ans UHOMBUAYaNbHOW OLEHKW NMOABMXHOCTM cnepmaTto-
3omgoB. [Ina QOCTOBEPHOCTM KOHTPOMsS KadecTBa C MOMOLLLK M3obpaxeHun BuaeonocrefoBaTenbHOCTEN
BaXKHO, YTOOLI HabnogaeMble BUAeodparMeHTsl NpeacTaBNsANUCL CNeLmManncTy TakuM e obpasom, Kak npu
06bIMHOM MCCNeaoBaHUKM 3sKynaTa. [103TOMy pekoMeHAyeTCsl BU3yaribHas OLeHKa C MCMOMNb30BaHUEM TEX XKe
M300paxeHWin BUOeonocnefoBaTensHOCTU UMK MPOCMOTPa BNAXHOMO Npenapara Ha 3KpaHe KOMMbloTepa, uTo
W ANA NpoBeeHUss KOHTPOMSA KadyecTsa.

I punMmedYyaHne — B HacToALem CTaHOdapTe He pacCMaTtpuBaloT OUEHKY NOABMXXHOCTK C NOMOLUBH KOMNbIOTEP-
HOro aHanmsia cnepmbl.

Mopdonorna cnepmaTo3onaos. OueHka MH,EIVIBM,EIyaHbHOPI M3MEHYMBOCTU MOXET BbiTb BLINOMHEHA C
(OUKCMPOBAHHbIMUW, OKPaLUEHHLIMW U NO4TOTOBEHHbLIMM MaskamMu.,

HKunsHecnocobHoOCTb cnepmMmato3onios. OL{EHKE ME.‘)KMH,E[VIBVI,E[yaﬂbHOI;I U3MEHUYMBOCTM MOXKET ObiTb Bbl-
NMOoNMHEHa Ha OKpaleHHbIX N NOArOTOBNEHHbLIX Ma3Kax.

,D,OJ'F)KEH BbITb npoeBedeH aHanua pe3ynbraToB, NONyYeHHbIX pa3HbiMK cneuunannctamMmu, C uenb ycrta-
HOBMEHWA BPEMEHHOIO MHTEPBArlia, B paMKaxX KOTOPOro pesyrnbraTtbl MCCedoBaHWUA CHUTAKOTCA JOCTOBEPHbI-
Mu. B naﬁopaTopMM Heobxogumo onpenennte 4acTtoTy BHyTpMHaGOpaTOprIX CNMYEHWI C Yy4eTOM OLEHKHU
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pucKa AnS KaXOoW XapakTepuCTUKW CnepMbl, a Takke Tex Lenen, KoTopble OOMMKHbl BbiTb OOCTUIHYThLI 4Ns
pasnnyHbIX U3MEepsAeMbIX NapamMeTpoB.

7.4.3 MexnabopaTopHbie CUYEeHUA

Kaxpas nabopaTtopwusi, BbIMONHAKLWAA BM3yanbHOe WccrnegoBaHWe crnepMbl, Takke AOMMKHa y4acTBo-
BaTb B MexnabopaTopHbIX CMYEHUAX, KAacakLWMXCa, N0 KparHen Mepe, OCHOBHbBIX XapakTEpPUCTMK 3AKynaTa
(KOHUEHTpauwus cnepMaTo3ouaoB, NOABUKHOCTE, MOPGONOrUs 1 XU3HecnocobHOCTL), UCCNefoBaHHbIX U 3a-
pPeErMcTpupoBaHHbIX NabopaTopueil.

MpumedvyaHune — lNporpaMmbl MexrnabopaTopHbIX CrMYeHWid obecnevymMBaloT LIENeBLIe 3HaYeHUs pesynerara
nccnenoBaHnAa M He nonarakdTcd TONbKO Ha cpedHue 3HadyeHUA pe3ynbraTtoB y4acTBYHOLLMX HaﬁOpaTOleﬁ, cneunanuncTbl
KOTOPbIX obnapgatoT Pa3nnU4HbIM ONbITOM M KOMNETEHLUWNAMA.
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MpunoxeHune A
(cnpaBo4Hoe)

OHDE,D,EHEHME OTCYTCTBUA CnepmMaTo3ongoB

B tabnuue A.1 npuBeneH pacyeT BEPOATHOCTU NPUCYTCTBUSA CMEPMATO30MA0B B TEX YCNOBUSAX, KOT4a CrepmMaro3o-
1okl He Habnoganvuck BO BCeW anukeoTe aakynata obbemom 20 mkn [goBeputeneHblid nHTepean ([W); pacnpeaeneHue
MyaccoHal.

Mpumevanue — GraphPad QuickCalcs BanuguposaHbel 15 centabpa 2018 r. https://www.graphpad.com/
quickcalcs. [loBepuTenbHbIN MHTEPBAN NPUMEHSAIOT ANSA TOro, YTo6bl NOATBEPAMTL, YTO JaXe eCni B anvKBoTe 3sKynaTa
obbemom 20 MK He Habnhanoce cNepMaTo30MaoB, MCTMHHOE 3Ha4YeHWe KonM4ecTBa CnepmaTo30MaoB C BEPOATHOCTLIO
99,5 % cocTasngeT fo 1325 cnepMaTo3oMaoB B 3aKynATe obbemom 5 Mn. BEpoATHOCTL TOro, YTO UCTMHHOE YKUCIO Bbille
1325 cnepmarto3onos B askynsiTe, coctaenseT scero 0,5 %.

Tabnuua A.1 — Bo3amoxHble KonuyecTsa crnepmMmaro3onaoB, NCCNegoBaHHbIE B 3AKYNATAX Pa3rin4HbIX 0b6bemoB, npu
OTCYTCTBMM CNepMaTo3oMaoB B anMKBOTE 3AKYNAHTA obbemom 20 MKn

O6bvem aakynaTa, mn
LNoBeputeneHblid MHTepBan, %
1 2 3 4 5
95 50 100 150 200 250
97,5 185 369 554 738 923
99,5 265 530 795 1060 1325

MpunoxeHue B
(cnpaBo4Hoe)

Mone 6onbworo yBeln4eHuA

Mnowanke «nons 6onbloro yeenuueHnsa» (0bbektue 40x% 1 okynap 10x) BapbupyeTca B 3aBUCMMOCTH OT TUNa Uc-
none3yemoro okynapa. B Mmukpockonax 6onee paHHUX mogudukaumid none 3peHus 3Ha4uTensHO MeHbLLe, YeM B COBpe-
MEHHBIX «LIMPOKOMOMbHBIX» OKynapax. [na npaBunbHON OLEHKM NOAXOASLLEro pasBefeHus Ans OUEeHKM KOHLEHTpauum
cnepmaTo3ouaoB cneayeT ycTaHOBWUTL 0bracTb nons Bonbluoro yBenv4eHWa MUKpocKona, MCMonb3yemoro ana nepso-
Ha4anbHOW oueHkn. B Tabnuue B.1 npuBefeHsbl Npumepkl B3aUMOCBSA3M MeXAy Nrowanbo nons (guamMmeTp nons, uame-
PEHHBI C MOMOLLBIO KannbpoBaHHOMO MpegMEeTHOro CTekna MUKPOCKONa) M COOTHOLLEHMEM KonuyecTea HabniogaemMblx
CNEepPMaTo30MA0B Y KOHUEHTPaLWKW 3aKynaTa.

Tabnu ua B.1— anMepbl COOTHOLWEeHWA MeXay nnowagbo Nnona 1 COOTHOWEeHWEM KOnMy4ecTBa HaGJ‘IIO,E[aEMbIX cnep-
MaTo30Ma0B U KOHUEHTPpaUWK 3AKynATa

Bugmmele cnepmatosonabl
DOuameTp nons Mnowaae nons G o
Tun okynsipa e ’ - Ry (rnyBuHa 20 Mkm), 1 15 40 200
! HN
KoHueHTpauus sakynara (108/mn)
LinpokononeHbIi 0,53 0,22 4.4 0,2 3.0 9,0 45,0
CraHaapTHbIn 0,38 0,11 2.3 0,4 7,0 18,0 88,0
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MpunoxeHune C
(cnpaBo4Hoe)

06ytie1-w|e nccnegopaHM NOABUXHOCTU cnepMaTo30MA0B

O6y'-|eH|ne nccnegoBaHuio NogBMXHOCTK CnepMaTo30omngoB ABNAETCA HeobxoauMbIM ycnoBuem Ond Hagnexallero
nccnenoBaHnA cnepmMbl YENOBEKA. Teopemqecme NOoOHMMaHWe KaTEFOpVII?I NoABMXHOCTK CnepmaTo3onaoB O0STKHO CO-
YyeTatbCs C JOCTaTovyHON I'IpaKTM'-'IE.‘CKOI?I NogroTOBKOW No I'IpaBI/IJ'IbHOI?I KJ'IaCCVICbVIKaLkMVI cnepmMarto3ongoe C pa3nnyHbIMK
Knaccamu nogBM>XHOCTU (CM. PUCYHOK C.1). [na gnarHoCcTUKK nayneHTa Heobxognumo onpenennTb, COOSPXUT NN 3AKYNAT
OoCcTaTtovyHOEe KoOnM4ecTBO CnepmMaro3onagoB C I'IOCTyI'IaTeJ'IbHOPI NOOBUXKHOCTBLID, HEOBXOAMMOW ANA TOro, YTobLI npoaeu-
HYTbCA Yepes3 UepBHUKanbHY CrM3b M JOCTUTHYTb MECTa ONNoAoTBOpPEHNA.

o . e - e
£ ;" £y % £ '\_2 ;f‘i ?.v*"*».,‘_ ™y
1 o B &

H 7 - Y Y
WE P B e o

A:46,5 um/s

n
rai

E:8,5 um/s

5

F:4,4 um/s

C:21,9 um/s

MpumedyaHune — CeTka CHETHOW Kamepbl UMEET pa3Mep CTOPOHLI A4k 25 MKM AnA obner4yeHns BU3yansHON
knaccudmrkaumnm NoABMXHOCTM MOCTYNAaTeNLHOro ABUKEHUA.

A n B — bBbicTpas nocTtynateneHas nogsuxHocTe cnepmarosougos; C, D m E — meanenHas nocTynatenbHasi NOABWMXHOCTb
cnepmaro3onaos; F — HenocTynaTensHoe KpyroBoe ABiKeHne

Pl‘lcyHOK C1— MJ'IJ'!I'DCTpaLlI/Iﬂ OBWMXEHUA NMOOBXKHBIX CNEPMAarto30onaoB, NoKa3blBakowand, Kak yCTaHaBnmMeatkoTCA Knacchbl
noaBMXHOCTKU Ha OCHOBE NPUPOCTa NPOCTPaHCTBa

Llenb oby4eHusn

CraHpgapTu3aumsa noaxonoB K KnaccudukaumMu cnepmMaTo3oMioB B 3aBMCUMOCTM OT UX MOABWKHOCTA B OAWMH U3
YyeTblpex KNaccos:

a) BbicTpaa nocTynatensHas NOABWXKHOCTL ChepmaTo3onia (aKTUBHbIE OBWKEHMSA XBOCTA CrepMaTo3ouaa, CKo-
POCTb MOCTYNAaTeNbHOro ABMXEHUA He MeHee 25 MKM/C);

b) MegneHHas nocTynatenbHas NOABMKHOCTL CMepMaTo30onaa (aKTUBHbIE ABWKEHWS XBOCTA CnepMaTo3onaa, CKo-
pPOCTb NOCTYNATEeNbHOro ABMXEHUA oT 5 0o 24 MKM/C);
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C) HenocTynaTelbHas NOABWXHOCTL CriepMaTo3omnaa (akTMBHblE ABUMXEHWS XBOCTa CrepmMaTo3oMaa Cco CKOPOCThIO
aewkeHua ot 0 go 4 mxm/c);
d) oTcyTcTBUME NOABUXHOCTM cnepMaTo3onaa (6e3 akTUBHbIX ABUMKEHWIA XBOCTa crepmMaro3onaa).

MMpumeyvyaHune — 3TO He O3HAYAET, 4TO OLEHUBAKOT TOYHYHO CKOPOCThL Kaaoro cnepmarosonga. B pamkax nc-
cnefoBaHWA KaXKablil crepmMaTto3ouns KnaccUuMpyrT K KOHKPETHOMY Knaccy NogBUMKHOCTM.

YyebHble maTtepuansl

O6pasybl cnepmbl, MMKPOCKON C BUAEOKAMEPOW W AWCNIEEM:

- ONs NepBoHa4anbHOro 03HaKOMIEHWS PEKOMeHOyeTcs NPoBoAWTE 00yYeHre BMeCTe C OMbITHBIM CNeLnannucTomMm;

- pekoMeHayeTcs UMETb Ha AWCNIee CeTKY CHETHOW KaMephbl C KBagpaTaMu, OTKannGpoBaHHbIMW B COOTBETCTBUM C
pasmepamu 25 x 25 mkm, 4Tobbl 06nerynTe pasnuuve Mexay crnepmarto3ongamu ¢ BeIcTpor NocTynaTensHON NOOBMIKHO-
CTbI0 M CMepMaTo3oMaaMiu ¢ MeaneHHon NocTynaTensHoW NOABWKHOCTEIO (CM. pucyHok C.2).

VM3obpaxeHns BugeonocneoBaTenLHOCTEN:

- 9AKYNATHl C LUMPOKUM AWAna3oHOM KOHUEHTpaLuW cnepmaTo3onao. U pacnpegeneHus nogaBuxHoOCTY;

- HE MeHee 4eM C NATbI0 Pas3nW4HbIMW MNONAMWU MUKPOCKONA, MO3BONSAOWMMA OLEHUTL B OBLLEA CMOXKHOCTK He
MeHee 200 cnepMaTo30MaoB;

- pPEeKOMeHAyeTca MMeTb CETKY CHETHOW Kamepbl ¢ KBadpaTamu Nvbo Ha gucniee (Hanpumep, cM. pucyHok C.2),
nnbo HanoKeHHylo Ha u3obpaxeHwe BWOeonocnegoBaTeNbHOCTH M OTKanMbBpoBaHHYO B COOTBETCTBMM C pasmepamu
25 x 25 MKkM, 4ToBbl 0BnerynTe pasnuyve mMexay ObICTpon W MenneHHOW NocTynaTensHLIMW NOABMKHOCTAMK cnepma-
TO30MA0B.

//( ——‘\\

/[ \
[ \
\ )
\, /

N L

PucyHok C.2 — lMpumep HanoxeHusa 4N BUAEOMOHWTOPA, UCMONbL3yeMoro 4ns onpegeneHns
NOABWKHOCTUM CNEepMaTo301aoB naumeHTa (agantuposaHo us [14])

OKpy»HOCTb M306paxaeT nomne 3peHus, CpaBHUMOE C MOMeM 3PEHMA MO MUKPOCKOMNOM, a8 UEHTpanbHasa rpynna v
YeTblpex NMpsIMOYronbHUKOB, 0603HaYEeHHasA YTOMNWEHHON NUHUEN, UCMIONL3YEeTCA ANS ONpeferieHns MeHbLUen nnowanun
nons ans obnerdyeHvsa noacyeTa npu BLICOKOW KOHLEHTPALMU CNepMaTo30ouaoB. JIMHUM CETKM CHETHOWM Kamepsl pacrnona-
ratoT Ha pacctosHMM 25 MKM gpyr oT Apyra nocne kannbpoBkn (C MOMOLLBK NpegMeTHOro MUKpoMeTpa), NoaToMy, ecriv
crnepmaTo3oung nepecekaeT pacctoaHve 3a 1 ¢, ero MOXHO KnaccuuumMpoBaTh Kak UMEKLNA CKOPOCTb OBWXEHUS He
MeHee 25 MKM/C, T. e. 3TOT CnNepmMaTo3oua OTHOCUTCA K KNaccy ¢ «ObICTPON NOCTyNnaTensHoN NOABMXKHOCTBION.

HanoxeHne 3aBUCUT OT KOHKPETHOW KOMOWMHAUMM ONTUYECKMX 3NEMEHTOB (MOAENb MUKpOCKoNa, o0LeKTUB, npo-
MEXYTOYHOE yBenuyeHne, KoadhMUUUEHT yBENWYEHUS, ECMNWM ONTUKA HE UMEET KOppeKUuMy Ha GeckoHeYHOCTb, aganTtep
Kamepbl, OKyNsap KaMmepbl, ECnn UCMONbL3YeTCH, U MOAENb Buaeokamepsl). Ecnv B nabopaTopuu NPUMEHSAIOT HECKOMNBKO
KOMBUHaUKIA, TO 4N Kaxaon kKomBuHaummn Tpebyetca cobCcTBEHHOE OTKanMbpoBaHHOE HanoXeHKe.

Y4yelbHbIn npouecc

BazoBoe BBEOSHWE B MPUHLMMBI NOABMXHOCTK CNEpMaTO30Ma0B:!

- TEOpeTUYeckne 3aHATUS: 0OBbACHEHWE KNacCoB NOOBWKHOCTY CNEPMAaTO30UA0R;

- MpaKTUYEeCKWe 3aHATUSA: NMPOCMOTP HECKONbKUX M306parkeHWi BUOEONOCNeaoBaTENLHOCTEN 3AKYNATa BMECTE C
OMbITHLIM CNeUnanncToOM Ana onpeaeneHns Krnacca B 3aBUCMMOCTM OT NOABUAKHOCTK CNepMaTo30MaoB.

LleneHanpaeneHHoe obyyerue [14], [12]:

- OakT HeonbITHOMY CreunanucTy Cepukd 3aperucTpyupoBaHHbiX 0bpa3uoe cnepMebl (NepBoHaYanbHO MOXET ObiTb
MeHbLLEe KOMUYEeCTBO, HanpuMep Bocemb 0bpasuor, noaxe Ao 20 o6pa3UoB) ¢ M3BECTHBIMU LENEeBbIMU 3HAYEHUAMMY,
MOMYYEHHBLIMA OMbLITHBIMKW CeUManucTaMmi, perynapHo y4acTRyHLWMMM B MexabopaTopHbIX CNIMYEHUNAX, KOTOpble Moa-
TBEPAUNN KBanurKauuio, NomyyYnB TOYHBIA pe3ynbTaT McCcneaoBaHna NogBWKHOCTY CNepMaTo30uaoB Ha marepuane c
BanuoupoOBaHHbLIMM KOHTPOMbHBIMWU 3HAYEHUAMU;
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- KOrga OueHKa Cepun 3aperucTpMpoBaHHbLIX 00pa3uoB cnepmbl 3aBeplueHa, pesynbTaThl Kaxaoro obpasua cpas-
HMBAKT C U3BECTHBIMW LEMEBLIMU 3HAYEHUAMW 4NA OnpedeneHus NpPoLUeHTa NMoABWXHBLIX crepmaTto3onaos (a + b + ¢),
npoLeHTa CNeEpPMAaTO30Ma0B C NOCTYNATENLHOW NOABUKHOCTLIO (8 + b) U NpoueHTa cnepmMaTo3oMaos ¢ BuicTpoi nocTyna-
TenbHOW NOABUXHOCTLIO (8) COOTBETCTBEHHO;

- pa3HMUy pe3ynbTaToB WMCCNEeaoBaHWsA BbIYUCHAKT KaK pesynsTaT HEeOMbITHOMO CrneuuanncTa, BbIYTeHHbIA W3 pe-
3ynbTaTta OnbITHLIX CNeunanucToB.

n pumedHyaHne — OTpVILI,aTBJ'IbHaH pasHuUa yKasblBaeT Ha TO, 4TO HEOMBITHBLIN cneunannucT HenpasWrbHO Knac-
CVICbVILI,MpOBaJ'I Knacc cnepmarto3onaos;

- BBLIYMCIISAKOT CpeAHee 3Ha4YeHVe Pa3HOCTU pPe3ynbTaTtoB, CTaHAAPTHOE OTKNOHEHWE U 95 Y%-Hblil JOBEPUTENEHLIN
WHTEpBan CPefdHero 3Ha4YeHus;

- MOCMNe OLUEHKN KaX4on Cepum 3aperMcTpMpoBaHHbIX 06pasLoB HEOMNBITHOTO CneuuanucTa gaetca obpaTHas CcBA3b
C OMbITHBIM CNEeUUanucToM Ana PasbACHEHWA 3aHWKEHHLIX U 38BblLUEHHbIX pe3yrsTaToB;

- 0By4yeHune BbINOMHAKT NyTeM NMOBTOPEHMWS CEPUM 3aPEerMCcTPUPOBAHHbIX 06pa3LoB 40 TeX NOpP, MNOKa HEOMbITHLIN
cneunannucT He NonyYuT cpegHio pasHuly pesynstatoB 0 % (+1 %) ¢ norpelwHocTso namepenns (95 %-Helld ooBepu-
TeneHbli MHTEepean) mexHee +10 %, a AnNg nccnegoBaHWa CNepMaTo30MaoR ¢ BbICTPOW NOCTyNaTensHOW NOABWXKHOCTBIO U
MeaNeHHOI NOCTyNaTensHOW NOABUKHOCTEI0 — +5 %.

MepenoaroToBKa

CoTpyaHukam, Bo3BpalLaowmMMen kK pabote B nabopatopuu nocrne NpoaoriKUTENLHOMO Nepepsiea (Hanpuvep, 6o-
rnee 6 Mec) UMK Nocre MonyyYeHWa pesynsTaToB BHYTPEHHENO KOHTPOMS KayecTBa, HE COOTBETCTBYIOLUMX CTaHgapTam
nabopaTopun, HaCTOATENbHO PEKOMEHAYHOT NPOMTM MepenoaroToBKY NyTem MayydeHuss 20 KOMMMEKTOB, COCTOSALLMX U3
30 3aperMcTpupoBaHHbIX 06pasLoB cnepMbl (apXMBHBIA MaTepuarn ¢ M3BECTHBIMM LeneBbIMU 3HAYEHUAMMN), 415 JOCTUXe-
HWA TAKOW e Lenu, Kak U Ana HayaneHoro npouecca obydyeHns.
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Mpunoxenwne D
(cnpaBo4Hoe)

PazbaBuTtenb gna uccnegoBaHus KOHUEeHTpauum cnepmMmaTo3oMgoB

[oToBAT BoOHLIN pacTeop, coaepkaluin 0,595 M 6ukapborara HaTpua U npubnuantensHo 0,14 M dopmansgernaa.
Hanpumep, ona npurotoBneHus 1 n:

1) pacteopstot 50,0 r NaHCO, npumepHo B 500 mn auctunnuposaHHoi Bofel, Ao6GasnatoT 10,0 mn 36—40 %-Horo
pacTteopa gopmanbgervaa (npumepHo 13,3 mone/n) n gobaensatoT Bogy od6bemom He Bonee 1000 mm;

2) xpaHaT npu Temnepatype ot 2 °C go 8 °C He Bonee 12 mec;

3) ecnu obpasyoTca KpucTanmbl, oTUNLETPOBLIBAIOT PAcTBOP.

Mpunoxenne E
(cnpaBo4Hoe)

OHPE,D,eﬂeHME HeOGXOﬂMMOFO pasBegeHUda cnepmMmbl onA MCCHEAOBanﬁ
KOHUeHTpauun cnepmato3ongoB

OnpeneneHne HEOBXOAMMOrO pasBefeHns 3sIKyNaTa Ans OLEeHKW KOHUEHTPaLMu cnepmMaTo30U0B C MCNonb3oBa-
HUEM YCOBEPLUEHCTBOBAHHOMO remounTomeTpa Hanbayapa B 6.3.5: B cpeAHEM Ha none MWKPOCKONa C UCMONMb30BaHUEM
obbekTuBa 40%.

[na paszseneHus ncnonb3ytoT He MmeHee 50 Mkn askynaTa. BmecTo atoro uameHaAwT obbem pasbaButens ang nomy-
YyeHusa Tpebyemoro paszbaeneHuns. [Ans pazsegerHus 1:5 pekomeHgyetca 100 mkn aakynsata + 400 mkn pazbaeutens, 4Tobbl
obecneunTs 4OCTATOYHLIN 0ObLEM AMs CMELUMBAHWA U oLeHKn (cM. Tabnuuy E.1).

Tatnuua E.1 — CooTHOWEHWE MEXOY KONMMYECTBOM CMNepmMaTOo30MA0B B MNOfe MMUKPOCKOMNa W NogxoaswuMm pasBe-

OeHuem
Cnepmartosonabl B None MUKpockona, Pai6 Obbem anuKeoThbl Obvem paszbasuTens,
40* 0bbekTUB SEndBneHug 3IAKYNATA, MKM MK
MeHee 15 1:5(1+4) 100 400
O1 15 no 40 1:10 (1 +9) 50 450
Ot 41 po 200 1:20(1 +19) 50 950
bonee 200 1:50 (1+ 49) 50 2450
18
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MpunoxeHune F
(cnpaBo4Hoe)

CpaBHEHMe COOTBEeTCTBUA MeXay ABYMA NOBTOPHLIMU UCCNeOOBaHUAMM,
pe3ynbTaTbhl KOTOPbLIX BbipaXeHbl B NpoUeHTax

[aHHoe npunoxeHWe OTHOCUTCA NMpeXae BCero K MccnedoBaHWi NOABMXHOCTY cnepmato3ongos. Kaxagoe noeTop-
HOE 1ccnegoBaHune ¢ Lenblo Knaccumkauum NoaBMKHOCTY CNEPMaTo30Ma0B AOMKHO BbiTb, MO BO3MOKHOCTW, MPOBEJEHO
He meHee 4yem Ha 200 cnepmartosougax.

1 [Ons kagoro NOBTOPHOMO MCCNeqoBaHUS BbIMUCIIAKT MPOLEHT MOOBMMNKHBIX M HEMOOBMXHBEIX CNepMaTo3onaoB
(pesynbTaT NpeacTaBnsanT B BUAE LIeMoro yucna).

2 Mpuemnemas cxoAMMOCTb Pe3ynLTaToOB MCCNENOBAHUS — BEPOATHOCTb TOrO, YTO pasHWLA pesynsTaTtoB, 3aBu-
cAL@as oT crnyYanHbix dakTopos, cocTaBnseT <5 %, KOTOPYH BbIYVCAAIOT C YYETOM BEPOATHOCTEN BUHOMMANBHLIX pac-
npeneneHni ¢ NCNonb3oBaHUWeM acUMMETPUYHBIX OOBEPUTENbHEIX MHTepBanos [14].

3 BelMMCNSOT pasHULy pesynsTaToB MeXxay NOBTOPHLIMW UCCNedoBaHUAMM, MCMONb3ys Gonbliee U3 3Ha4YeHWIA Bbl-
YUCMEHHbBIX NMPOLLEHTOB MOABUKHBIX NN HEMOABMKHBIX CepMaTo301aoB.

4 CpaBHWBAIOT BLIMUCMEHHYIO PasHULy pesynsTaToB B MPOLIEHTaX MeXAy NOBTOPHBLIMU UCCNEefoBaHWAMM OTAEMBEHO
AN NOABWXHbBIX W HEMOABWKHEIX CNEpMaTo30MA0B C npedensHbIMU 3Ha4YeHUAMM, yKazaHHbIMK B Tabnuvue F.1:

a) HaxogAT CTPOKY, B KOTOPOW yKka3aH AManasoH CpeqHWX 3HaYeHW NOBTOPHbIX PE3ynbTaTos;
b) ecnn pasHvua pesynsTaTtoB MeHbLUE MMM paBHa npedenbHoOMY 3Ha4YeHWo, TO pPesynbTaTbl ABYX MOBTOPHbIX
nccnefoBaHnin ABNAIOTCH CXOAUMBIMU.

5 [Nencteusa:

a) ecnu NoBTOPHbIE MCCNeaoBaHUs ABNSIOTCA CXOOUMBIMW, TO CpefHWe 3Ha4YeHus NS PasnuyHbIX KaTeropun
NOABWXKHOCTW CnepMaTosonaa npeacTaBnsaioT Kak pesynsraTel 06pasua;

b) ecnv pesynetathl ABYX NOBTOPHbLIX MCCMNEAOBAHWA HEAOCTATOYHO BNM3KK, TO OHU ABMSKOTCH HEMPUEMMEMbI-
MW, U B TAKOM cny4ae HeobxoaMMo npoBefeHne NoBTOPHbIX MCCrea0oBaHuiI;

C) ecnv NoBTOpPHOE WCCMedOoBaHWe He NoKa3biBaeT JOCTaTOMHOW CXOOQMMOCTU AN Tpex NOBTOPHbIX Mccnegoea-
HWI, TO cpedHee 3HaYeHue BhIYUCAAT C UCMOMNb30BaHWEM BCEX LUECTU NOBTOPHLIX UCCMedoBaHUi, 1 B NPOTOKON BKIO-
YalT KOMMEHTapUin O TOM, YTO pe3ynbTaT OCHOBaH Ha CpedHeM 3Ha4YeHuW UCCrefoBaHWi, He MMEeRLWUX 00CTaTo4HOM
CX0AMMOCTH.

Tabnuya F.1— MNpegensHole 3HayeHus, %, ANS onpeaeneHys pasHULbl pe3ynbTaToR MeXay NMOBTOPHbIMK Uccreno-
BaHUAMU

CpefnHee 3HaveHue, % [penensHoe 3HaveHue

1 2
OT102 no 03
O1 04 oo 06
OT107 po 09
OT110 0013
OT114 oo 19
OT1 20 po 27
OT1 28 no 44
OT145 po 55
OT56 0072
OT173 oo 80
OT 81 go 86
OT 87 oo 90
0191 00 93
OT1 94 o 96
O197 no 98

99
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-
o
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MpunoxeHue G
(cnpaBo4Hoe)

CpaBHEHMe COOTBEeTCTBMA MeXay AByMA NOBTOPHLIMUW BbIYUCIIEHUAMM
KOHLUeHTpauun cnepmMatTosongoe

Kaxgoe NoBTOpHOE BbIYUCNEHWE KOHLEHTPaLMWM CnepmMaTo3oMaoB AOMKHO ObiTk, N0 BO3MOXHOCTUW, MPOBEAEHD HE
MeHee 4em Ha 200 cnepmaro3ongax B reMoUMTOMETPeE ¢ kamepon Hanbayapa (cm. pucyHok G.1).

[ns NOBTOPHbIX BLIMUCNEHWIA KOHLEHTPaUKUW NPUMEHSIHOT O4MHaKOBbIN 06beM CYCNEeH3MK CnepMaTo3onaoB.

1 CxogMMOCTb pe3ynesTaToB UCCNeqoBaHWn — BEPOSTHOCTb TOro, YTO pa3HuLa pe3ynsTaToB, 3aBUCALLAsA OT Cry-
YalHbIX akTopoB, cocTaBnaeT <5 %, KOTOPYIO BbIYUCAIOT C y4ETOM BEPOATHOCTEW BUHOMUANBHLIX pacrnpefeneHui ¢
MCMOMNb30BaHWEM aCUMMETPUYHBIX AOBEPUTENBHBIX MHTEPBANOB [14].

2 [na kaxporo nosTopa oTMevaloT obLlee KONMYecTBO NOACYMTaHHbIX CNEPMATO30MA0B.

3 BeluMCNAIOT Kak CyMMapHOe KOMWYECTBO CMEpMato3ouAOBR AOns ABYX MOBTOPOB, Tak M pasHWLY B KONMUYECTBE
CrnepmaTo30Ma0B Mexay NOBTOPaMM.

4 CpaBHWBaKT pa3sHWLy 3HaYEHU W CYMMapHOro KoNW4yecTBa CMepMaTo30M4oB B MOBTOpax C NpegernbHbIMK 3Haqe-
HuamK (cm. Tabnugy G.1):

a) HaxogdaT CTPOKY, B KOTOPOW yKa3aH Auanas3oH 3HayeHWi CyMMapHOro KonuyecTsa CNepMaTo30oMdoB B MOB-
Topax;

b) ecnv pasHuua meHbLle WK paBHa NpedernbHOMY 3Ha4YeHUI0, TO pesynbTaThl ABMAKTCA NPUeMIeMbIMi AN
MOBTOPHbIX MCCNeO0BaHNIA.

Tatnuua G.1— lNpegencHsbie 3Ha4YeHWA OANA ONpefeneHns pasHuLbl Mexay NoBTopaMi UCCNeaoBaHWA KonMyecTea
cnepmMmartos3ongoB

[Ownana3oH 3Ha4eHniA cyMmmapHoro MNpepencHoe [lnanazoH 3Ha4eHW CYMMapHOro MpenensHoe
KONM4ecTBa CNepmMaTto3oMoB B NOBTOPaXx 3Ha4eHue KONM4EeCcTBa CNepMaTo30M08 B NOBTOpax 3Ha4eHue

OT1 969 oo 1000 61 Ot 376 no 395 38
Ot 938 po 968 60 Ot 357 po 375 37
Ot 907 po 937 59 Ot 338 go 356 36
Ot 876 go 906 58 Ot 319 po 337 35
Ot 846 no 875 57 Ot 301 po 318 34
Ot 817 po 845 56 Ot 284 no 300 33
OT1 788 no 816 55 Ot 267 no 283 32
Ot 760 po 787 54 Ot 251 po 266 31
Ot 732 po 759 53 Ot 235 go 250 30
Ot 704 go 731 52 Ot 219 po 234 29
OT1 678 no 703 51 Ot 206 no 218 28
OT1 651 no 677 50 Ot 190 go 205 27
Ot 625 no 650 49 Ot 176 no 189 26
Ot 600 po 624 48 Or 163 no 175 25
Ot 576 po 599 47 Ot 150 go 162 24
Ot 551 go 575 46 Ot 138 po 149 23
Ot 528 po 550 45 Ot 126 o 137 22
Ot 504 po 527 44 Ot 115 no 125 21
Ot 482 po 503 43 Ot 105 go 114 20
Ot 460 po 481 42 Ot 94 no 104 19
Ot 438 po 459 41

Ot 417 po 437 40

Ot 396 no 416 39
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5 WMHTepnpetauuns pesynsraTos:

a) ecnu pesynsTaThl NOBTOPHLIX MCCNEN0BaHUA NPUEMITIEMbI, TO CPEOHWE 3HAYEHWUA ANA KaXO0W KOHUEHTpauum
cnepMaTo30MA0B NPeacTaBnsaT Kak pesynbTathl 0bpasua (cm. Tabnuuy G.2);

b) ecnu peaynkTaTthl OBYX MOBTOPHLIX MCCNENOBaHWUIA HEAOCTATOYHO BNM3KK, TO NPOBOAST ABA HOBbLIX NMOBTOPHLIX
UCCrefoBaHus;

C) ecrnv NoBTOpPHOE UCCNEefoBaHWE He NoKa3blBaeT JOCTATOMHOW CXOOMMOCTU ANA TPex NOBTOPHLIX NCCrefoBa-
HWIA, TO CpeaHee 3Ha4YeHWE BLIMUCTIAKT C MCMOMNb30BaHMEM BCEX LUECTM MOBTOPHBLIX UCCIEeA0BaHUIA, U B NPOTOKON BKITO-
YalwT KOMMEHTapuil 0 TOM, YTO pe3ynbTaT OCHOBaH Ha CPeOHEM 3HAaYeHWW WMCCMNefOoBaHWK, HE MMEOLLMX O0CTaTOMHOWM
CXOOUMOCTH;

d) ecnu B kaxaow noBTopHOCTU noagcymMTaHo meHee 200 cnepmaTto3ongoB, TO B NPOTOKOMNE AOMKHO BbITh 0TMe-
YEHO, YTO PE3ynbLTaT KOHLEHTPaLUKU CNepMaTo30Ua0B OCHOBaH Ha Marnom KonuyecTBe Habniogaemblx cnepmaTo3ouoB.

Tabnuya G.2— lNonpaBoyHble KOAMUUNEHTEI, UCMOMNBb3YEMbIE AN BblYMCNEHUA KOHLEeHTpaLuM crnepMaTo3ouios B
3AKYNATE NPW NPOBEAEHWW UCCMNEAO0BaHWA B ABYX NOBTOPHOCTAX C y4eToM o6bema 3aKynaTa v ero passegeHus

KonuyecTteo 6onbLlumx
KBAJ\PATOB CETKU CHETHOM KonuyecTBo Nonei BUAMMOCTK, NOACHUTAHHLIX B KaXO0W KaMmepe
KamMepbl, MCNOMNb30BaHHbLIX *
PazbaeneHne ANS-ROACNETA
5 10 25 2 3 4 5 6 7 8 9
3Ha4YeHns NonpaBo4YHOro KoadpuumeHTa
1:5 8 16 40 80 120 160 200 240 280 320 360
1:10 4 8 20 40 60 80 100 120 140 160 180
1:20 2 4 10 20 30 40 50 60" 70* 80* 90*
1:50 0,8 1,6 4 8 12* 16* 20* 24 28" 32F 36*

MpumedaHne — lemoUUTOMETP C Kamepoln Hanbayapa MMeeT ABe cHeTHbIe Kamepbl. Kaxxaas cyeTHas kamepa
COCTOWUT U3 AeBATU KBaapaToB (3x3) oauHakoBoro paamepa (cM. pucyHok G.1). LleHTpanbHasa obnacTte cocTouT n3 25
BonbLUMX KBAOPaTOB, KX ObIA U3 KOTOPbIX OKPYXXEH YTOMNLWEHHOW NUHWEN, a8 BOCEMb NepudepuiiHbIX KBaapaToB COCTO-
AT u3 20—16 KBagpaToB W MPAMOYIONBHUKOB COOTBETCTBEHHO.

*

— YKa3blBa€eT Ha TO, 4YTO pa3BedeHne He JOCTaToOvHOoe.

PexomeHgyemas cyeTHan kaMmepa npeacrasnaet coboi remouuToMeTp ¢ kKamepon Hanbayapa ¢ BbICOKON CTENEHBIO
TO4YHOCTW. MoryT 6bITh MCNONB30BaHbl APYrMe BanvAMPOBaHHBIE U MPOBEPEHHBIE CHETHBIE KAMEPbI, HO ANA HUX crnegyeT
paspaboTatk Tabnuubl pasdaBneHus asaKynaTa WU YyCTaHOBMEHUS pacqeTHbIX KOadhpUUMEHTOB, KoTopble ByayT obecneyun-
BaTb JOCTMXEHWE IKBUBANEHTHOW TO4YHOCTM U MPEeLM3NOHHOCTY BO BPeMS NX MPUMEHEHUS.
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P P

" | "

PucyHok G.1 — BHelwHun BMA BCcer cHeTHOW kamepbl Hanbayapa 9 6onblumx KBaapaToB 04VHAKOBOro pasmepa:
C — ueHTpaneHas obnacTb, 25 donblunx keagpatos; P — 8 nepudpepuiiHelx kBagpatos, 20—16 kBagpatos
1 NPSIMOYTONbHUKOB COOTBETCTBEHHO (aganTuposaHo un3 [14])
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MpunoxeHune H
(cnpaBo4Hoe)

WUccnepgoBaHue XKU3HECNOCOBHOCTH cnepmaTo3zougoB

Cwmewwmsatot 30 mkn obpasua cnepmbl ¢ 30 MKN KOMBMHUPOBAHHOIO KpacuTens 303VHHWUIPO3WH U OCTaBMSAIOT Ha
30c.

MepeHocaT 20 MKN CMECK Ha MapKupoBaHHOE YMCTOE MpeaMETHOE CTEKMO MUKPOCKOMNA U HaHOCAT TOHKUM COoeMm
(Heobxogumo ybeanTbCcs B TOM, YTO KOHTPacTHOE OKpaLUMBaHWE HUFPO3WHOM He U3DbITO4HO).

BeicyluvBatoT Ha Bo3gyxe, a 3aTeM HaKpbIBaloT BONbLUMM NMOKPOBHLIM CTEKMOM (HanpumMep, pasmepom 22 x 50 Mm).

WayuatoT He MeHee 200 cnepMaTo30Ma0B ¥ XapakTepPU3YHOT Kaxabid U3 HUX Kak XXMBOW UMW MepPTBbIN:

- Mukpockon ¢ ysenuyernmem 100x nod MMMEPCUOHHEIM Macrom;

- cnepmaTo3oupl C HeOKPaLUeHHbIMW FONOBKaMKM CHUTAKOT KUBBIMU KNETKamu;

- KpacHble WNK crnerka po3oBble roNoBKW CNepMaTo30Ma0B CHATAIOT MEPTBLIMUW KNeTKamu,

- cnepmaTo3ouapbl co craboi KpacHOM N PO30BOKM OKPACKOW TONMBKO B MECTe LIEWKM («ObIPABLIE WENKM» ) CHUTaIoT
KUBBIMUW KNeTKaMu (M. pucyHok H.1);

- HeT HeobxoaMMOCTM NPOBOAMTL MCCNEeOBaHNe AOMNONHUTENBHON anWKBOThLl ANA ONpedeneHns »un3HecnocobHo-
CTU CnepmMaTo30MaoB.

Ecnuv ncnonbayioT oTAenbHbIe KpacuTeny 303MH M HUFPO3WH, TO crnegyeT cobnogaTte 06beMbl M MPONOPLUMK MX CMe-
LUIMBAHWS, KaK OMUCaHO BbilLe.

HacTosATensHO pekoMeHAyeTcA NPOBOAWTE MPOBONOArOTOBKY BATamNbHBIX Ma3KoB O 3aLMThbl OT CIy4aiHbIX U3Me-
HEHWIA, HanpyYMep OT KOHAEHCALUW BNAaru Ha Ux NOBEPXHOCTU, YTO NO3BOMWT 303VHY MUTPUPOBATL U3 BUTANbLHOMO Maska B
BBICYLUEHHBIE (T. €. Y3KE MEPTBbLIE) KNETKN.

1

s | Fo—

1 — BuWA cBepxy; 3Ta obnactb MOXeT BbiTb OKpalleHa B CBETNO-(OUONETOBLINA UBeT; 2 — Buj cBepxy; 0bnacTs po3oBoro oKpaluvBaHus
303MHOM LWENKN «AblpsBas Wwenka»; 3 — Buf cboky, obnacte TeMHO-(DMONETOBOrO UBeTa OKpalMBaHWA HWIPO3MHOM NOA rOroBKOK
cnepMaTosonga

M punMmedvyaHune — HakonneHnue HUIPO3WHa nog nepe,u,Heﬁ 4YacTblo FOJIOBKW cnepmaro3ovga MOXHO CcnyTaTtb C
OKpauwuBaHKUeEM 303MHOM, a cnegoBaTenbHO, noABneHne «}J,blp;lBOl?l LIENKU» He YKa3blBaeT Ha rmbenb KNeTok.

PucyHok H.1 — CxeMbl, UnnocTpupytowme ABE pacnpocTpaHeHHsle NpobnemMel, BO3HMKaIOWME NpU MHTEPRNPETaLmnm
pesynsTaToB UCCNEefoBaHUs XU3HEeCNOCOBHOCTN CnepmMaTo30MA0B NPU OKpaWMBaHUM 303UHOM-HUTPO3NHOM
(apanTupoeaHo us [14])
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MpunoxeHwe |
(cnpaBo4Hoe)

WNccnepgosaHue mopdonoruun cnepmartosounaa

WMcnoneaya anuksoTel No 10 MKN 13 TWaTensHO NepemMeLlaHHoro 3gKynaTa, roToBAT Maskyu Ha YUCTLIX, MPOMapKu-
POBaHHLIX MPEAMETHLIX CTeKnax.

[Mepen cukcaumner n okpalMBaHMEM 4AKOT Ma3kaM BbICOXHYTb Ha Bo3gyxe. MeTtog okpalwmeaHua no MNanaHukonay,
a[anTUPOBaHHbLIA ANA CrepMbl NaLWMEHTA, PEKOMEHOYETCA Kak MPUOPUTETHLIA METOA, okpalumBanma [14].

[Mocne okpaluvBaHUS Ma3KOB Ha NPEOMETHBIX CTEKNAX MX HaKpbIBAOT MOKPLIBHBIMU CTEKNaMu BonbLIOro pasmepa
(Harpumep, 24 x 50 Mm).

HeobxogumocTs NpoBOAUTL MCCMNEnoBaHWe NMOBTOPHOW anyMKBOTLI OTCYTCTBYET B Cry4ae NpUMEHEHUs Banuaupo-
BaHHOro metoga [11].

[na nccnenoBaHua Heobxogumo M3yunTb He MeHee 200 uenbix CnepmaTo3oMaoB ANA ONpeaeneHus HopMarbHOM
MOPONOrMK UK aHOMarnwii roNoBKW, LLIENKW/CPenHEeR YacTy, XBOCTa CNEpMaro3omaa My OCTaToqHON LMTonnasmaTuye-
CKOWM Macchl (paHee «UMTONNasMartndeckas kanns») (ctporne kputepun Tanrepbepra, cm. [10]). ObpalyatoT BHUMaHWe Ha
TO, YTO OTHECEHWME CNepmMaTo3onaa K aHoManksHLIM MPOBOAAT MO HANUYKIO MO KpaiHel Mepe oaHol aedekTHon obnacTy,
HO CNepMaTo30uf, MOXET UMETk A0 YeTbipex AedeKTHbIX 0bnacTel, U Bce OHU O0MKHb! ObITe NOACYNTAHBI B paMKax UC-
cnegosaHus (cMm. pucyHok |.1). MoByo cneumdmnyeckyo aHomanuio, BcTpeyatowlytoca Bonee yem B 20 % cnepmartosou-
00B, UKCUPYIOT OTAENBHO B NPOTOKONE W BKIToYatoT B 0bwmia pacyet. Ecniv Ha 100 uenbix cnepMaTo30MaoB NpuxoguTcs
bonee 20 cBoboaHbBIX rONOBOK, TO KONMUMYECTBO CBOBOAHBLIX FONMOBOK YKa3bIBAKT OTAEMBHO KaK KONMUMYECTBO CBOBOOHBLIX
rornoBok Ha 100 wenbix cCNnepMaTo30MAoB U HE BKITKYAKT B NOACHET aHOManbHbIX cnepmarto3onaoB. B npouecce uccne-
A0BaHWA MoryT ObITh BbISBMNEHbl apTedakThl, KOTOpbIe He crieQyeT perncTpUpoBaTh Kak OTKMOHEHWS (CM. PUCYHOK 1.2).

MpumeyaHue — PasnuuHble mMeToabl hUKCALMM U OKPaLUMBaHUS MOTYT Bbi3blBaTh NepemMeHHoe HabyxaHue
VN1 CMOpLLMBaHWE FroNOBKW criepMarto3ounaa. [py onpeneneHny Toro, ABASETCA Ny FTONOBKA CNepmMaTo3onia MeHbLUe Unm
Donblue HopmansHoW (opMbl, HEOOXOOUMO WMCMONb30BaTb COOTBETCTBYHLLME pa3Mepbl rOMIOBKWM, YCTAHOBIEHHbLIE AN
paznu4HbIX METOL4OB OKpaCcKWU NpenapaToB, HanpyuMep B nNpenaparax, OkpalleHHbIX no NanaHukonay, HopMarnsHas ronoe-
Ka crepmaTo3omga UMeeT pasmepbl 4,3 MKM B ONUHY U 2,7 MKM B LUMPUHY [8].

PeaynkraThl BEIYMCNAKT cnegyowmMM obpa3om:

- Kak NpoueHT HopMarnbHbIX CNepMaTo30MaoB (pe3yneTaT NpeacTaBnaloT Kak Lenoe Y1ucno);

- pacnpocTpaHeHHOCTb Kaxaoro Tuna aHoManuin Ha 100 cnepmarto3onaoB (pesynerar NpeacTaBnaloT Kak uenoe
ynucno);

- Npv HeobxooumMocTK, HAeKC TZ| BBIMUCNAKT Kak CyMMY NOACYUTAHHBIX aHOMarbHbIX Y4aCcTKOB, pa3neneHHy Ha
KOMWYECTBO aHOMAaIbHbIX CNEPMAaTO30MAOB, U3 KOTOPLIX OHW NOoAcHMTaHbl. TZI NpeacTaBnanT YACNOBLIM 3HAYEHWEM OT
1,00 po 4,00 ¢ TOYHOCTBIO 40 ABYX ASCATUYHBLIX 3HAKOB.
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TN EAAN

2 3

BASIRIRSAA A

1 2 3 4 &5 6 7 8§ 9

CTAC YT Y

1 2 3

[st Eg ﬁ

s 3 4 5 06

A — HopmansHas copma ronosku cnepmartosouga: 7 — opMbl cnepmaTo3onaos; 2 — rofnoBka HopMansHora pasmepa u opmMel ¢
HECKONbKUMK Bakyonamu (3aHumawowmnmm meHee 20 % nnolwaau ronoBku HopmansHoro pasmepa); 3 — sug cBoky cnepmarozonia;
B — Bapuaunu pasmepa/copmbl roONoBky crnepmartosouga: 1 — maneHbkas chopma ronoeku; 2 — Bonbwas dopma ronosku; 3 —
KOHYCOBWAHAaR hopMa ronoBky (OTHOLLIEHWE ANWHE K LWKpuHe Bonee 2:1); 4 — rpywesnaHan gopma rornoekn; 5 — kombuHupoBaHHas
KOHYCOBWAHAR W rpyliesraHan opma ronoeku; 6 — cyxeHHas 3agHasa obnacTb cnepmaro3ouaa («cxaTtas Wenkar); 7 — amopdHbie
copmbl cnepmato3donaa (@ — CyXKeHHble; b — peAyuupoBaHHas akpocoma; ¢ — MMOTHOe OKpalUMBaHMe/OTCYTCTBME aKpOCOMbl);
8 — BakyonuauposaHHas dopma ronoeku; 9 — kpatepHbln gechekT; C — pedbekThl Welku/cpegHen 4acTu crnepmarosoupa:
1 — accUMeTpu4yHOEe NPUKPENnneHWe cpedHelr YacTu K ronoBKe (reTepoakcUanbHOCTh); 2 — HEBCTaBMEHHbI XBOCT; 3 — oTcyTCTBYET
XBOCT; 4 — pacTaHyTas cpefHsasa 4YacTb (00bIYHO OKpaluMBaEeTCA KpacHeiM LBeToM no Manaxukonay); 5 — aHomaneHO TOHKasi CpefHsas
yacTb (6e3 muToxoHapuid); 6 — coeanHeHHan opMa (cnuMAHne cpedHei Yactu); D — octatodHas uMTonnasma (paHee HasblBaBLLASACA
«uuTOonnasmaTudecKas kannsax), kotopas cocrtaensier bonee 1/3 nnowagwn HopmansbHOrO pasmepa ronoBbl (06LIMHO OKpalIMBaeTCs
3enexsIM LBeToM no [NanaHukonay); E — nedexTsl xBocTa cnepmaroszonaa: 7 — CKpYYEHHbIA XBOCT; 2 — MHOXECTBEHHbIA XBOCT (MOXeT
BbITb DonbLUe ABYX XBOCTOB); 3 — KOPOTKUIA XBOCT; 4 — LUNUNbKoo6pasHbIi XBocT; 5 — corHyThll xBocT (yron meHee 90°); 6 — xBocT ©
kanneobpasHbiM OKOHYaHWEM

PucyHok .1 — CxeMbl, UNcTpUpyoLLMe BHELUHUIA BUO HOPMAanbsHOTo crnepmMaTto3onaa naumeHTa
1 pag 0BblYHO oNMckIBaeMbIX MOphonormiyeckux aHomanun (agantuposaHo [14])

1— Bua cBepxy cnepmarosouaa; 2 — eug cboky cnepmartosovga; 3 — ycajka 8 npoLecce oKpallMBaHWA MOXET NPUMBECTU K OTASNEHUIO
XBOCTa crnepMaTtosonga oT rofnoskM cnepMmarosounaa
PucyHok |.2 — Cxembl, nokasbiBaloWne, Kak NPOMCXOAWT yYcaaka nNpu cyLlke, rKcauum 1M OKpallvMBaHUM MasKkoB
Ana uccrnegoeaHua Mopdonoruy cnepmMaTo3onaoB, KOTOpble MOrYT NMPUBECTU K UCKYCCTBEHHOMY OTAENEeHU0 XBOCTa
crepMaTo3ouia oT roflioBKK, OCTaBnaAa HEBONLLUON 3a30p Mexay cpefHeln YacThio ¥ 6a3ansHoW NOBEPXHOCTHIO MONoBkLI
(apanTuposaHo 13 [14])
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB
HauMoHanbHLIM CTaHOapTam

Tabnuuya JA1

Obo3Ha4YeHNe CChINOYHOro CreneHb Obo3HaveHWe 1 HaUMEHOBAHWE COOTBETCTBYHLLENO HAUMOHAMNBHOM
MeXxayHapogHoro cTaHgapTa COOTBETCTBUS cTaHgapTa
ISO 15189 IDT [OCT P MCO 15189—2015 «JlabopaTtopun meguuMHCKMe. YacTHble
TpeﬁOBaHMﬂ K Ka4eCTBY U KOMNETEHTHOCTU»
ISO/TS 20914 IDT FOCT P 70413—2022/1SO/TS 20914:2019 «[labopatopun MeanumH-

ckue. NpaxkTnyeckoe pykoBOLCTBO MO OLEHKE HeoNnpeaeneHHOCTU n3-
MEPEHUIA»

BETCTBUA CTaHOAPTOB!:

- IDT — naeHTWYHble cTaHOapThI.

| punMmedaHune — B HacTosAwen Tabnuue 1ucnonbL3oBaHo cnegywliee ycnoBHoe o0bo3HaYeHue CTeneHu cooT-

26

GostExpert.ru
https://GostExpert.ru/gost/gost-23162-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67250
https://gostexpert.ru/gost/gost-23162-2023?utm_source=pdf&utm_medium=67250&utm_term=page

rOCT P UCO 23162—2023

Bubnuorpadcun

[1] Barratt C.L., Bjorndahl L., Menkveld R., Mortimer D. ESHRE special interest group for andrology basic semen
analysis course: a continued focus on accuracy, quality, efficiency and clinical relevance. Hum Reprod 2011 26
3207—3212

2] Bjorndahl L., Séderlund |., Kvist U., Evaluation of the one-step eosin-nigrosin staining technique for human sperm
vitality assessment. Hum Reprod 2003 18 813—816

[3] Cooper T.G., Brazil C., Swan S.H., Overstreet J.W. Ejaculate volume is seriously underestimated when semen is
pipetted or decanted into cylinders from the collection vessel. J Androl 2007 28 1—4

[4] Douglas-Hamilton D.H., Smith N.G., Kuster C.E., Vermeiden J.P., Althouse G.C. Capillary-loaded particle fluid
dynamics: effect on estimation of sperm concentration. Journal of andrology. 2005 26(1):115—22

[5] Kirkman-Brown J., Bjérndahl L. Evaluation of a disposable plastic Neubauer counting chamber for semen analysis.
Fertil Steril 2009 91 627—631

[6] Long S., Woodward B., Tomlinson M. Sperm toxicity testing: UK best practice guideline from the Association of
Biomedical Andrologists. British Journal of Biomedical Science 2018 75(2): 53—60

[7] MacLeod J., Gold R.Z. The male factor in fertility and infertility. lll. An analysis of motile activity in the spermatozoa
of 1000 fertile men and 1000 men in infertile marriage. Fertil Steril 1951 2187—204

[8] Maree L., du Plessis S.S., Menkveld R., van der Horst G. Morphometric dimensions of the human sperm head
depend on the staining method used. Human reproduction (Oxford, England). 2010 25(6):1369—82

[9] Menkveld R., Franken D.R., Kruger T.F., Oehninger S., Hodgen G.D. Sperm selection capacity of the human zona
pellucida. Mol Reprod Dev 1991 30 346—352

[10] Menkveld R., Kruger T.F. Advantages of strict (Tygerberg) criteria for evaluation of sperm morphology. Int J Androl
1995 18 Suppl 2 36—42

[11] Menkveld R., Wong W.Y., Lombard C.J., Wetzels A.M., Thomas C.M., Merkus H.M., SteegersTheunissen R.P.
Semen parameters, including WHO and strict criteria morphology, in a fertile and subfertile population: an effort
towards standardization of in-vivo thresholds. Hum Reprod 2001 16 1165—1171

[12]  Mortimer D. Practical Laboratory Andrology. Oxford: Oxford University Press, 1994

[13] Mortimer D., Barratt C.L., Bjérndahl L., de Jager C., Jequier A.M., Muller C.H. What should it take to describe a
substance or product as ‘sperm-safe’. Hum Reprod Update 2013 19 Suppl 1 i1—45

[14] Mortimer D., Bjérndahl L., Barratt C.L.R., Castilla J.A., Menkveld R., Kvist U., Alvarez J.G., Haugen T.B. A practical
guide to basic laboratory andrology. Cambridge, UK; New York: Cambridge University Press, 2021

[156] Mortimer D., Menkveld R. Sperm morphology assessment--historical perspectives and current opinions. J Androl
2001 22 192—205.

[16] World Health Organization, WHO laboratory manual for the examination and processing of human semen. Geneva:
World Health Organization, 2010

[17] Zuvela E., Matson P. Performance of four chambers to measure sperm concentration: results from an external qual-
ity assurance programme. Reproductive biomedicine online. 2020 41(4):671—8

[18] 1S0O 15189:2012, Medical laboratories — Requirements for quality and competence

[19] 180 15190:2020, Medical laboratories — Requirements for safety

[20] ISO/TS 20914:2019, Medical laboratories — Practical guidance for the estimation of measurement uncertainty

[21] ISO/IEC 17043:2010, Conformity assessment — General requirements for proficiency testing

2T

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 31/32
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-23162-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67250
https://gostexpert.ru/gost/gost-23162-2023?utm_source=pdf&utm_medium=67250&utm_term=page

FOCT P NCO 23162—2023

YOK 57.085.2:006.354 OKC 11.100.01

KntoyeBble crnoBa: nccrnegoBaHve KadecTsa crnepmbl 6330809, KOHUEeHTpauwusd, cnepmarto3ona, TDEGOBaHMH

Pepnaktop Jf1.C. 3umunosa
TexHuyeckui pegaktop B.H. lNpycakosa
Koppektop O.B. flazapeea
KomnbtoTepHas Bepctka MLA. HaneldkuHol

CpaHo B Habop 21.07.2023. [MoanucaHo B nedatb 27.07.2023. ®opmar 60x84%. [apHutypa Apuan.
Ycn. ney. n. 3,72. Y4.-u3a. n. 2,82.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 32/32
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-23162-2023



http://www.tcpdf.org
https://gostexpert.ru?utm_source=pdf&utm_medium=67250
https://gostexpert.ru/gost/gost-23162-2023?utm_source=pdf&utm_medium=67250&utm_term=page

