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@OoH OLIEHOYHBIX CPEJCTB MO AUCHUILINHE 110 BEIOOPY «KIleTOYHBIE TEXHOIOTUN B MEIH-
IIUHE» COCTABIICH B COOTBETCTBUU ¢ TpeboBaHMsMU DenepaibHOro rocy1apcTBEHHOI0 00pa3oBa-
TEJBHOI'O CTaHAApTa BbICLIEr0 00Opa3oBaHMs 10 HampaBiaeHUo noarotoBku 31.05.01 JleuebHnoe
neno (ypoBeHb CHEIUAMTETA), yTBEPKJICHHOTO MPUKa3oM MUHUCTEpCTBA 00pa30BaHUS U HAYKU
Poccuiickoiit @eneparuu ot 9 dgeBpans 2016 r. Ne95, u ¢ yuerom TpeboBanuii npodheccruoHab-
HOTO cTaHAapTa “Bpau-neueOHuK (Bpau-TepaneBT y4aCcTKOBBIN)”, yTBEPKICHHBIM IIPUKa30M Mu-
HUCTEPCTBA TpyJa U colanbHON 3amuThl Poccuiickoit @enepanuu ot 21 mapta 2017 r. Ne293H.

@DOH/I OIICHOYHBIX CPEJICTB COCTABIICH aBTOPCKUM KOJUICKTUBOM
Makees O.I'., 3aBenyrommii kKadeapoit OHooruu 1 OMOTEXHOJIOTHH, J1.M.H., Ipodeccop
KopotkoB A.B., nonieHT kadenpsl 6M0I0TuN 1 OMOTEXHOJIOTUH, K.M.H.

@DOHJ1 OLIEHOUHBIX CPEJCTB peLeH3upoBaH: YauTko Mapus BanepbeBHa, K.0.H., IOLIEHT,
JTUPEKTOp JenapraMeHTa Onosiornu u GyHaaMeHTalbHONU MeAUIIUHBL YpDY



1. Koguduxarop.
1.1. IToOnseTHas nporpamma:

Pazpen 1 (HE 1, 2).

WuTeHcuBHOM pa3zpaboTke METO0B KIETOYHOW TEpaIruy B MOCIEAHUE AECATHICTHS CIO-
coOcTBOBaNN:

- TIeUIUT TOHOPCKUX OPTaHOB.

- BBICOKasi CE0ECTOMMOCTh TPAHCIIJIAHTAIIHH.

- OMACHOCTh PA3BUTHUSI OCIIOKHEHHI.

- BBICOKH MPOICHT WHBATUAN3ALNN U THOENIH OONBHBIX OT XPOHUYECKUX 3a00JIeBaHUIMA
KU3HEHHO Ba)KHBIX OPT'aHOB.

[IpenmymiecTBa MeTOIA KIIETOYHOM TPAHCIJIAHTALMHU 11O CPAaBHEHMIO C OPraHHOM:

- OTHOCUTEJIBHO HU3Kasl CE0ECTOMMOCTb.

- 0€30M1aCHOCTb.

- MacCOBOCTH (ITO3BOJIIET OOECIEUNTh OOJIbIlIEE YUCIO OOJIBHBIX).

- OTKa3 OT HUCIIOJIb30BAHUS UJIM UCIOIb30BaHUE CIA0bIX MMMYHOCYIIPECCUBHBIX Mpenapa-
TOB.

C ucnonp30BaHUEM METO/Ia KIIETOYHOH TEepaIriy BO3MOXKHO:

- BOBMCIICHUC CIICIIUAIM3UPOBAHHBIX KJIICTOK B IIOBPECKIACHHBIX OpraHax.

- yBeJIMUYEHHUE MyJia GYHKIIMOHUPYIOUIUX KIETOK.

- aKTHBAIlUs B KJIETKaX MOBPEXJICHHOTO OpraHa COOCTBEHHOTO pe3epBa pereHepaIu
nponudepanuu.

OCHOBHBIE TIOJIXO/IBI K MTPAKTHYECKOMY ITPUMEHEHHIO KIICTOYHBIX TEXHOJIOTHIA:

- IpUMEHEHHUE CTEIHATIN3UPOBAHHBIX (Au(depeHIIMPOBAHHBIX) KJIETOK YEIOBEKA U JKU-
BOTHBIX.

- mpuMeHeHne HenphepeHITUPOBAHHBIX (CTBOJIOBBIX) KJIETOK YEIOBEKA M KHBOTHBIX.

- IPUMEHEHHUE JIEKaPCTBEHHBIX MPENapaToB )KHBOTHOT'O WIIA PACTHTEIBHOTO IPOHCXOXKIe-
HUS

CrocoObl KJIIETOYHOU TepaIiu:

- IyTeM HEMOCPEJCTBEHHON TpaHCIUIAHTAI[MH JOHOPCKHUX KIIETOK B MOBPEXJIECHHBIE Op-
TaHbl.

- IyTeM JIOCTaBKHU KJIETOK C TOKOM KpPOBH.

- IyTeM BPEMEHHOTO pa3MelIeHHs JOHOPCKUX KIIETOK BO BHEIIHEM KOHTYpe KpoBOOOpa-
IIEHHS], B KOTOPOM OCYILECTBIISIETCSI KOHTAKT KPOBH PEIUIMEHTA U KIETOK JIOHOPA.

CTabuIbHOCTD, UIMTEIHLHOCTh U BBIPAKEHHOCTh KIMHUYECKOTO 3((dekTa KIeTouHOoM Te-
panuu

HaxOJIUTCS B IPSIMOU 3aBUCUMOCTH OT:

- KOJINYECTBA MapeHXUMBbI, COXPAHUBIIIEICS B TOPHKEHHOM OpraHe U ClocoOHOM 0TBeuaTh
Ha PEryJIATOPHBIE CUTHAIIBI.

- CyMMapHOH OMOJIOrHYeCKOil aKTUBHOCTH TPAHCIIAHTHPYEMBIX KIIETOK.

- CTeNeHU OMOJOTHYecKOl (OMOXMMHUYECKOW) aeKBaTHOCTH MUKPOOKPYKEHUS, OMpeie-
JISIOILIETO pPeA3aliio TeHETUYECKON MPOTrpaMMBbl IEPECAKEHHBIX KIETOK.



- COOTBCTCTBHA (beHOTI/IHa MOBPCIKACHHOI'O OpraHa U TPpaHCIJIAHTUPYCMBIX KIJICTOK.

I'uGenp TpaHCIIIAHTUPOBAHHBIX HEHPOHOB OT YEOBEUYECKHX SMOPHUOHOB B TKaHb I'OJIOB-
HOT'O MO3T'a, OKPY>KEHHOT'O reMaTo3HIe(haTnIecKuM 0apbepoM, MOXKET ObITh 00yCIIOBIICHA:

- OTCYTCTBHEM B MO3T'€ B3pOCIIOT0 PEIUIHEHTa MUKPOCPEIbI, 00ECIIEUnBaIOIIeH BEIKUBA-
HUE U Pa3BUTHE YMOPHUOHAIBLHBIX HEHPOHOB.

- peaKImen OTTOPKEHHS Ty KEPOTHBIX aJUIOTEHHBIX KJIETOK 33 CYET aHTHTEN M aKTUBUPO-
BaHHBIX JIMM(OLIMTOB PEIUIUAEHTA, IPOHUKAIOIIMX B MO3T IIPH IMMOBPEXACHUH TeMaTodHIIedanm-
94eCcKOro O0apbepa B MOMEHT BBEICHUS KIIETOK.

- OTCYTCTBHEM IOJTHON MHTETPALUU TPAHCIUIAHTUPOBAHHBIX KJIETOK TKAHSMH PELUITHEHTA
M3-3a UX TPEABAPUTEIBHON H30JISINHN, OCIA0ISIONIe TyBCTBUTEIBHOCTD ITUTOTIA3MAaTHIECKUX
MeMOpaH K CUTHajIaM MEXKKIETOUYHBIX B3aUMOJICHCTBUML.

[To3uTuBHBIN A3PPeKT npuMEeHEeHHUs] SIMOPHOHANBHBIX ((eTalIbHBIX) aJUIOT€HHBIX WU KCe-
HOTEHHBIX KJIETOK OOYCJIOBJICH:

- cnaboil sKcnpeccueil KOMIUIEKCOB IIaBHBIX aHTUT€HOB rucrocopmectumoct (MHC — 1
u MHC - 2).

- BBICOKUM COJIEp>KaHUEM CTBOJIOBBIX KJIETOK, 00JIaJal0IMX MOIIIHBIM ITOTEHIIHAIOM MPO-
nudepanuu.

- pa3pylIeHUEM BBEJCHHBIX KJIETOK M CEKpelHel KoMIuieKca (akTOpoB pocTa U IUTOKH-
HOB, CTUMYJIMPYIOIIHUX PEreHepaliio NOBPEXACHHBIX TKaHel (TpUrrepHsiil addekr).

HeratuBublil 3¢ dekT mpuMeHeHust SMOPHOHANBHBIX ((heTaabHbIX) AJJIOTEHHBIX WU KCe-
HOTEHHBIX KJIETOK O0YCIIOBJICH:

- aHTUT€HHOCTHIO YY)KEPOJIHOTO MaTepHaa.

- CIOCOOHOCTHI0 SMOPHUOHAIIBHBIX KJIETOK K OMyXO0JIEBOU TpaHCHOpMAaIIiK ¢ 00pa3oBaHHEM
AMOPHOHATLHBIX OITyXOJIeH (TepaToM, TEPATOKAPIIUHOM).

- OTTIACHOCTHIO 3apaKEHUSI TPHOHAMHU U IPYTHUMHU HH(DEKIUAMHU.

- HEOOXOIMMOCTBIO CTaHAAPTU3AINU UCIOIb3yEMBIX KJICTOK W MPUTOTOBIICHHS KJIETOY-
HBIX TIPENapaToB.

[To mpouCcX0XIEHUIO U OTEHIUSAM T'€HOMAa Pa3InyaloT:

- UCTUHHBIE SMOPUOHANIbHBIE (TOTUIIOTEHTHBIE) CTBOJIOBBIE KIIETKH.

- peruoHaNbHbIE MYJIbTH-, YHO-, TUIIOTEHTHBIE (B3POCIIbIE) CTBOJIOBBIC KIETKH.
- muddhepeHInpoBaHHbIE CTBOJIOBBIEC KIIETKU

- CIIELMATTM3UPOBAHHBIE CTBOJIOBBIE KIIETKU

OCHOBHBIE CBOWCTBA CTBOJIOBBIX KJIETOK:

- aCUMMETPHYHOE JIeIeHUE, ITPU KOTOPOM BMECTO 00pa30BaHMsI IBYX OJAMHAKOBBIX J0UYep-
HUX KJIETOK O/IHA JIOYEPHSsS CTAaHOBUTCS KOMMHUTHPOBAHHOM (CIIOCOOHON CTaTh CHElMaIM3HpO-
BaHHOU U TG PepeHIIMPOBAHHOM) KIETKOH, a Apyras — OCTaeTcs HeCHelMaTu3upOBaHHOM CTBO-
JIOBOH KIIETKOM.

- CIocOOHOCTh K caMOOOHOBIEHMIO (Tposndepanus 6e3 auddepeHnpOBKH WIH PETIoNy-
JMPOBAHHUE).

- criocoOHOCTh K AU dhepeHInpoBKe B CHIELIUATU3UPOBAHHBIE TUITBI KJIETOK Yepe3 CTaJIHIO
MIPOT€HUTOPHBIX KIIETOK.



K vucTUHHBIM CTBOJIOBBIM KJIETKaM OTHOCSIT:

- KIIETKH, 00J1a/1atolye CBOWCTBOM TOTUIIOTEHTHOCTH.

- KJIETKH, 00J1a/JafoIye CBOWCTBOM IUTIOPUIIOTEHTHOCTH.

- OIUIOZIOTBOPEHHYIO SIULEKIETKY — 3UTOTY.

- KJIETKU-AyOJIepBl 3UT0THI, I10Ty4aeMble JJA0OPATOPHBIM CIIOCOOOM ITyTEM IepeHoca sapa
13 JIF000I COMAaTUYECKON KIIETKH B 3PEIyI0 IOHOPCKYIO STUIEKIIETKY, U3 KOTOPOU OBLIO yAaIeHO
cOOCTBEHHOE PO (TIPOHYKIIEYC).

- KJIETKH, BBIJICIISIEMbIC U3 YMOpU00OIIacTa Ha 5-8 CyTKH pa3BUTHUA 3apobiia (cTaaus Oia-
CTOLIUCTHI).

OMOpHOHAIBHBIE CTBOJIOBBIC KJIIETKH XapaKTEPU3YIOTCS:

- BBICOKUM YPOBHEM 3KCIIPECCUU TEIOMEpPa3hl.

- BBIPa0OTKOM TpaHCKpUMIIMOHHOTO (pakTopa Oct — 4.

- HAIMYHEM Ha MOBEPXHOCTH MeMOpaH paHHUX AMOpPHUOHATBHBIX aHTHTeHOB: SSEA — 3;
SSEA -4, TRA-1-60; TRA-1-81.

CpoiicTBa, mpucylde MYJIbTH- (IUNOTEHTHBIMU WM YHUIIOTEHTHBIM) pPErHOHAIbHBIM
CTBOJIOBBIM KJIETKaM B3pPOCIIbIX:

- XOMMHT.

- OTCYTCTBHME OMACHOCTH 0Opa30BaHMsI TEPATOM IIPU TPAHCIIAHTAIIMH BO B3POCIbII opra-
HU3M (B OTJIMYHME OT UCTUHHBIX CTBOJIOBBIX KIJIETOK).

- XMMEpU3M — CIIOCOOHOCTh BCTPAaWBAHUS B TKAHU PEIIUIHEHTA ¢ (GOPMUPOBAHUEM KIIETOU-
HOTO WJIM TKaHEBOI0 F'€HETUYECKOI0 pa3Ho00pasusl.

CBoiicTBa perHOHAIBHBIX (B3POCIBIX, MYJIbTH-, IU-, YHUIIOTEHTHBIX ) CTBOJIOBBIX KIIETOK:

- YHHIIOTEHTHOCTh — CIIOCOOHOCTH BOCTIOJTHEHUSI ITyJIa HECKOJIBKUX THITOB CIIEIUAIN3HAPO-
BaHHBIX KIICTOK.

- YMCHBIIICHHE UX KOJIMYECTBA B TKAHSX IPH CTAPESHUH OPraHU3Ma.

- OTpaHUYCHHAs! CIIOCOOHOCTh K CaMOIIO/IICPIKAHUIO.

- HU3Kas TeJoMepa3Hasi aKTHBHOCTb.

- ONMM30CTh MO CBOMCTBAM CTBOJIOBBIM KIIETKAM KJIETKaM IO3IHUX AMOpHOHOB (5-12
HeJIeNb TeCTalum ), HO ¢ 0oJiee BEICOKOM Mposn(epaTuBHOM aKTHBHOCTBIO.

Temmbl yMEHBIIIEHHUS KOJIMYECTBA YHUIIOTEHTHBIX CTBOJIOBBIX KJIETOK B OPraHU3ME YeJio-
BEKa C BO3PACTOM:

- 1 remonostuyeckas crosobas kietka ([CK) Ha 10° KpOBETBOPHBIX KIIETOK B (heTaIbHOIM
neyenu y sMoprona — 1 FCK — na 2x10° reMonosTHueckux KJIETOK y B3pOCIIOTO YeIOBEKa.

- | Me3eHXMMalbHas CTBOJOBas KieTka — Ha 10* KIeTok KOCTHOro Mo3ra y SMOpHOHa — K
50 rogam 1 Ha 5x10°; k 70 rogam — 1 Ha 10°.

TkaHu, coaepKalue CTBOJIOBBIE KIIETKHU, TOCTYIIHbIE JIJI U3BJICUEHUS C LEIBIO TTOCIEMY-
FOLLETO PUMEHEHHUS B Ay TOT€HHOM BapUaHTE:

- KOCTHBIN MO3T.

- nepudepuyecKkas KpoBb.

- IIyTIOBUHHAS KPOBb.



- KPOBEHOCHBIE COCY/IbI.
- KOXa.
- JKUpOBasl TKaHb.

TepMUH «ITACTUYHOCTBY WIN «TpaHCAU(PPEPEHINPOBKAY PErMOHANbHBIX (MYJIbTH-, 11-,
YHI/IHOTCHTHI)IX) CTBOJIOBBIX KJICTOK O3HAYacCT:

- CITOCOOHOCTH K UG epeHIIUPOBKE

- CITOCOOHOCTH K UG (HEepPSHIIMPOBKE B TKAHU CBOETO 3apOIBIIICBOI0 JIHCTKA

- cocoOHOCTh K Tu((dEepeHIIMPOBKE B KICTKH JAPYroro (HE CBOEro) 3apOJIbIIIEBOTO
JIMCTKA.

Kakum mytem permonanbHble (MyJIbTH-, JU-, YHUIIOTEHTHBIE) CTBOJIOBBIE KJIETKH y4acT-
BYIOT B IIpOII€CCaX PereHepalvy NOBPEXAEHHbBIX TKaHEH:

- mocpenicTBOM AuGdHepeHITUPOBKU B KJIETKHA COOTBETCTBYIONIETO (PEeHOTHUIIA (3aMEIICHU).

- IOCPEACTBOM TpaHCAUPPEPEHITMPOBKH.

- yTeM KJIETOYHOT'O CIIMSHUS (XUMEpPHU3aluu WIU THOpUIU3aliN) KIETOK.

- yepe3 UHIyKTUBHbIE U HH(GOPMAIIMOHHbBIE CBONCTBA.

- yepe3 neaudepeHIupoBKY, 00eCIeUNBAaIOIIY0 BO3MOKHOCTh TpaHCAUPPEepEeHTUPOBKHI

K ycnoBusiM, HEOOXOIUMBIM JUISI KJIIETOYHOTO CIMSHUS (XMMEPH3alUU WIA THOPHIN3a-
L[UH), OTHOCSATCSI:

- 00paTuMoe MOBPEKICHUE KIETOUHBIX MEMOpaH.

- BBICOKUH TIposiepaTUBHBIA MOTEHIUAT Y KOHTAKTUPYIOIIUX KIETOK.

- CUE3HOBEHHUE sIIEPHON MEMOpaHbl B MOMEHT JI€JICHHs KJIETOK, CO3/IalolIee YCIOBUS IS
CIIUSIHUSI XPOMOCOM.

- peyrwimzauus JIHK u3 knetok apyroro rucrotuna.

Tpancdexuus 310:

- TpaH3UTOpHAs BUpYCHask HHPEKIUs

- IpolLIeCC peanu3aliy TeHeTHYeCKo HH(OPMAaLIUU B KIIETKE

- IpOIlecC JOCTABKH I'eHETHYECKON MH(POPMAIIH B KIETKY

- mporecc aAudhepeHITUPOBKU

TepMuH «BeKTOp» B FTeHHOW MH)XECHEPUU O3HAYAET

- CPE/CTBO AJIsl JOCTaBKU M€HETHUYECKON HH(POPMAILIMH B KIIETKY

- c1oco0 I0CTaBKU HOBOM MeHETUYECKON MH(OpMAILINK B KIIETKY

- U3MEHEHHS], IPOUCXO/ISIINE B KIIETKE B X0/I€ €€ TpaHC(heKInu

DneKTponopanus 3To:

- ¢pusnyeckuit MeTo T TpaHCHEKITNU

- XUMUYECKHI MeTo/ TpaHcheKuu

- METOJ] U3MEHEHUS 3aps/a KIeTOYHON MeMOpaHbl

- GanmucTUYecKUit MeTo]] TpaHcheKknu

JIunodexuus 3To

- (huznueckuii MeTo]] TpaHcheKkuu

- XUMHMYECKHH MeToJ| TpaHcheKIuu

- METOJ] U3MEHEHUS 3aps/a KICTOYHON MeMOpaHbl

OaTMCTUYECKUI METOJT TpaHC(EeKIUU

O0s13arenbHbIe COCTaBHBIE YaCTH BEKTOpPa



COM

- COOCTBEHHO T'€HbI, TPAHCIIOPTUPYEMBIE B KJIETKY H aIllapaT JJIsl UX peau3aliu

- ORI yyactok, mpoMoTp, SHXaHCEp

- YYaCTOK, COJCPIKALINI CEIEeKTUBHYIO METOKY

[Inazmupa ato

- JOIIOJIHUTCIIbHBIC q)aKTOpI)I HACJICACTBCHHOCTH, PACIOJIOXKCHHBIC B KJICTKAaX BHEC XpOMO-

- BUJ BUpyca

- BuJ (hara

- aHaJIOT MUTOXOHJPUHU y OaKTepHii

Y4acTOK MOJMKIIOHUHTA 3TO

- Y4aCTOK, B KOTOPBIN BCTPauBAETCS MIEPEHOCUMBIN BEKTOPOM I'€H
- Y4aCTOK MHUIUAUHA PCIITIMKAlIUuN

- Y4acTOK(M), COIepKAIUIl CEIEKTUBHYIO METKY

ORI y4acTok 310

- YYaCTOK, B KOTOPBIN BCTPaUBAETCS MIEPEHOCUMBIN BEKTOPOM I'€H
- Y4aCTOK MHUIUAWHW PCIITIMKAIUN

- YYaCTOK, COJICPKAIHI CEIEKTUBHYIO METKY

@DaKTopbI penporpaMMHUPOBAHHS ITO

-0eNKu, CIOCOOHBIE TNPEBPATUTh MOJIHOCTHIO JU(B(EpeHIMPOBAHHYIO COMATUYECKYIO

KIJIICTKY B MHAYIOUPOBAHHYIO INIFOPUIIOTCHTHYIO KJICTKY

- YCIJIOBUS, IPU KOTOPBIX BO3MOXKHO IMPEBPAILEHUE MMOITHOCTHIO AU(PPepeHIuPOBaAHHON -

COMATHUYECKOM KJIETKU B HHIYLIUPOBAHHYIO IUTIOPUIIOTEHTHYIO KIETKY

- MCTOABI HHAYIHUPOBAUS INIIOPUIIOTCHTHOCTHU



Pazgen 2. (JIE 3).

CkeneTHOE BBITSKCHHE B HACTOSIIIIEE BPEMsI 3TO:

- CAMOCTOSITEJILHBIN METO/J JICUCHUA

- BCIIOMOT'aTeIbHBIN METO/ JICUCHUA

- HC ABJISICTCA METOAOM JICUCHUA

- HET IPABWILHOTO OTBETA

buonunyeckas pyka — 3T0 HapyXHBIH [TPOTE3, IPUHLUIT PaOOTHI KOTOPOI'0 OCHOBAH Ha
- YIpaBJCHUHA C MIOMOIIBIO KOMIIBIOTECpa

- YIIPaBJIEHUHU C IOMOIIBIO AUCTAHIIMOHHOI'O YCTPOHCTBA

- CHUTBIBAHUHU 6I/IOHOT€HHI/IaJIOB C MBIIII]

B rucronoruveckoii CTpyKType CyCTaBHOTO THATHMHOBOTO XPSIIIa MIPUHATO BBLICISTH
- 2 30HBI

- 3 30HBI

- 4 30HBI

- JISJICHNE Ha 30HBI OTCYTCTBYET

Husknii perenepaTBHBIN MOTEHIAA CyCTaBHOTO Xpsillla CBS3aH C
- OTCYTCTBHEM COOCTBEHHOW COCYIMCTOM CETH

- MaJIBIM KOJIMYECTBOM XOH/IPOLIUTOB

- BBICOKMMU Harpys3kaMu

- TEHETUYECKH 3apOrpaMMHUpPOBaH

Cornacno knaccuduxanuu noBpexaenuit xpsma ICRS k 3 crenenu oTHOCAT AePEKTHI Cy-

CTaBHOU MOBEPXHOCTH:

CTCA:

— MTOBEPXHOCTHBIE TPEUTUHBI U IIETH

- ne(heKThl He TOXOAIINE 0 CYOXOHAPATHLHON KOCTH

— nedextbl MeHee 50 % TOMIMHBI XPSIIEBON MOBEPXHOCTH
— MIOJTHOCJIOMHBIE OCTCOXOH/IPATIbHBIC IOBPEKACHHS

MI/IKpOTpaBMaTI/BaL[I/IH 10 CTSI[MaHy OTHOCHTCA K
- MECTOAUKaM «KOCTHOMO3TI'OBOI CTUMYJIIOUN

— METoJaM TKaHEBOU HHXCHCPUHU

— ABJIACTCA CaMOCTOATCIIbHBIM HAIIPpaBJICHUCM
-SBJISIETCSI METOJIOM IIACTUKU KOCTHOM TKaHHU

OTtpunarenabHbIM MOMEHTOM HIpPU TPAHCIUIAHTALMU OCTEOXOHIPAIBbHBIX I'padTOB SBIIS-
— BBICOKAsi TPABMAaTUYHOCTb OIIEPALUU

- JeuuuT TOHOPCKOTo Marepuasia

— HM3Kas 3()(HEeKTUBHOCTH METO/1A

— JJIUTCIIbHOC OTPAHUYCHHEC HAT'PY3KU HA CYCTaB IIOCJIC OIICpalilun

KaduecTBeHHBIM OTIHYHEM MaTpul] — UHAYIIUPOBAHHOTO XOHAPOTCHE3a OT UMIJIAHTAlUN

AYTOXOHAPOILMTOB ITOJ MCM6paHy SABJIACTCA

— HC 06pa3yeTc51 MOJIHOICHHAsA CyCTaBHasl NOBCPXHOCTh



— BBICOKasi TPAaBMAaTHYHOCTB IIPOLIETyPbI

— OTCYTCTBUENPEIBAPUTEILHOTO KyJIbTUBUPOBAHUS KIETOK

— TPEXMEPHOE OPUEHTUPOBAHUE KIIETOK

Tpuana TKaHEBON MHKEHEPUH — ITO

— KIIETKH, MaTPULBI, T€HbI

— JIOHOD, PELMITUEHT, KIETKH

- KJIETKH, MaTPUILIbl, BHEIIHUE CUTHAJIBI

— (aKTOpBI pocTa, MEXaHWYECKask CTUMYJISALINS, SJCKTPHUIECKast CTUMYJISIIUS

OpnuM U3 TpeOOBaHUMN, NPEIbIBISIEMbIX K CBOWCTBAM MaTPULL OTHOCUTCSL:
- OMOCOBMECTUMOCTH

— CTUMYJISIOHUA UMMYHUTCTA

— KOHIIEHTpALUs KIETOK B LIEHTPE MaTPHULIbI

— 3aIuTa OT pe3opoIun

3anayeil OuopeakTopa SBISETCS:

- KOHTEHHEPOM Il XpaHeHUs1 CHOPMUPOBAHHBIX TPAHCILIIAHTATOB

- KOHTPOJIb 32 TapaMeTpaMu JeHCTBYIOIUMHU Ha (GOPMUPYEMBIN TpaHCIIIIAHTAT
- OTBEYAET TOJIBKO 32 POCT KIIETOK

- HET MPaBWIILHOTO OTBETA

J1J1s TOJTyYeHHSI TKAaHEHHKCHEPHBIX KOHCTPYKTOB 0€3 MaTPHIl HOCHTEJICH UCITOJIb3YIOT
- TOJBKO (haKTOPBI pocTa

- TOJIBKO AJICKTPUICCKYIO CTUMYJISIIHIO

- TOJIBKO MEXaHHYECKYIO CTUMYJISIIHIO

- HTHBEKIMIO KJIIETOK B 00J1aCTh Ae(eKTa

Crpana, rae Oblia npou3BeeHa MepBasi TPaHCIUIAHTAIUS IEYSHU YeJIOBeKa!
- BenukoOpurtanus

- Poccus

- ClIA

- Kurait

CrpyKTypHO-(YHKIIMOHATHHON €AUHUIICH NTEYSHU SBIIACTCS:
- 'ematonut

- [leyenounas nosnbka

- lons nedeHu

- [IleyeHOYHBIE TIIIACTUHKHU

B neHTpe neueHouHOM JOJIBKU PaclonaraeTcs:
- JKemuHb1i IpOTOK

- llenTpanbHas BeHa

- MexnonbkoBas BeHa

- MexnonbkoBast aprepus



I'emaroruThl KaKo¥ 30HBI JOJBKH UMEIOT Hauboee OJaronpusiTHRIC YCIOBHUS oOecrede-

HUSI KUCIOPOAOM?

- [lepudepuueckas

- [IpomexyTouHas

- llenTpanpHas

- ObecrieueHre KUCIOPOIOM BO BCEX 30HAX OJMHAKOBO

[IpoTrBOMNOKa3aHUAMM K TPAHCIUIAHTALUH TIEYEHU SIBJISIFOTCS:

- AktuBHas BUY-unpexnus

- BHeneueHOYHOe pacnpoCTpaHEHUE 3JI0KAaYECTBEHHBIX OITYXO0JIEH
- Cencuc

- XpOHUYECKHUI BUPYCHBIHN T€IaTUT

- Tspxenoe kapaunopecnupaTopHoe 3a00JIeBaHUE

- AKTUBHBIN aJIKOTOJIN3M

Merton nepecaiku eYeHH, KOraa JOHOPCKUN OpraH MOMEIIaeTcsl Ha MECTO y1aJIeHHON

e4YeHU OOJIBHOTO:

KOXH.

- ['eTepoTonuueckas TpaHCITIAaHTAIUS
- OproTonuyeckasi TpaHCIUTAaHTAITUS

- CruMT-TpaHCIIaHTaIUS

- PoscTBeHHas TpaHCIUTaHTAIIHS

- Bpemennas TpaHcIianTanus

MeTo/ TpaHCIUTaHTallMU TIEYEHH, KOTJa PELUIUEHTY MepecakBaeTCsl 4aCTh OpraHa:
- 'eTeporonuyeckasi TpaHCIUIaHTALUS

- OpToTonunyueckas TpaHCILIaHTAIIH

- CIuIuT-TpaHCIUIaHTalus

- PonacrBennas TpaHcriaHTanus

- Bpemennas TpaHcIianTanus

Kaxkue kieTkr BO3MOXHO MCIIOIb30BaTh B KIIETOYHOM Tepanuu OOJIe3HEH rnmeueHn?
- MMCK

- GubpobacTe

- 'emaTonuThl

- OBasibHBIC KJICTKHU (KIETKUA-TIPEANICCTBEHHUKH IeIaTOIIMTOB)

B anmapare nckyccTBeHHOI OHoNeYeHr HanboJee 4acTo MPUMEHSIIOT:
- YenoBeuecKkue renaTonuThI

- CBUHBIE TeaTOHNTEI

- MMCK

- OBaNIbHBIC KIETKH

HazoBuTte KiI€TOYHBIE METOAUKHU LJAPUMCHSIOIMIUECS B KOCMETOJIOTHHU JJIST OMOJIOKCHU S

-KJIETOYHasi KOCMETHKA
-KOCMETHKa Ha (aKTopax pocra



TUEN.

-KCCHOTpAaHCILIaHTalluA
-asotpancianTanus MMCK
-ayToTpaHcIanTanust ¢GpuopodIacToB

SIBnsiercss I MeTaboIHnYecKas HHBCKIIMOHHAsA TCpaIrius -MCTHHOHN KJIETOYHOM TEXHOJO-

-Ja
- HCT

Yro sBnseTcs CY6’BGKTOM AJUIOTPpAaHCIUIaHTAIHUU IINTIOPUITIOTCHTHBIX CTBOJIOBBIX KJICTOK
- pubpobIaCTHI
- (peranbHBIE KIIETKU a0OPTYCOB

Ncrounuku MMCK mu1s ayToTpaHcriaHTaluu
- KOCTHBIM MO3T

- J)KUpOBas TKaHb

- IyIIOBUHHAs KPOBb

- IUTaLleHTa

HazoBuTte cambriii 6e30macHbiii 1 3QGEKTUBHBIN CIIOCOO KIETOYHOTO OMOJIOKEHHS KOXKH
-ayToJorn4yHble (ubpoOIaCcThI

- asmtotpancanramusa [ICK

- KCEHOTPAHCIUIaHTalus KIETOK ¢pudbpobdiacTuueckoro nuddepona

[Toyemy mpuMeHEHHE ayTOJIOTHYHBIX (HOPOOIACTOB ABIsETCA Hanbosee 6e30macHO Me-

TOJIUKOH

- HC BBI3bIBAIOT PCAKIUH OTTOPKCHUA
- HC O6J'Ia,Z[aIOT CIIOCOOHOCTEIO O6p330BI)IBaTB TEPATOMBI

Oynkuun GpudbpoOIacToB:

- arouuros

- IPOAYKIUSI KOMITOHEHTOB MEKKJIETOYHOT'O MaTPHKCa
- ICTIOHMPOBAHKE TUTATEIILHBIX BEIICCTB

- IC3UHTOKCUKAIUS

Knerounas Tepanusi noBpexACHUI KOXXH BKIIOYALT:
- HaHeCEHHE KJIETOK Ha paHy

- HCIIOJIb30BaHKe (PaKTOpOB pocTa

- HCTIOJIb30BAHHE PA3IMUHBIX OECKIETOUHBIX MATpPHUIL
- UCTOJIb30BaHUE PA3JIMYHBIX Ma3ei

Knerku snunepmuca 3t1o:
- (hubpobracTs

- Makpogaru

- KEPaTHHOIIUTHI

- MMCK



AnnoreHHas TpaHCIUIAHTALUSA 3TO:

- OT OJIHOT'0 YEJIOBEKA K HEMY XKe

- OT OJIHOT'O YEJIOBEKA K JPYrOMY 4EIOBEKY
- OT PO/ICTBEHHHUKA K MallUEHTY

- OT )KMBOTHOI'O K IAllUEHTY

AyTOn0rn4Has TpaHCIIaHTALMS 3TO:

- OT OJIHOT'O YEJIOBEKA K HEMY XKe

- OT OJIHOTI'0 YEJIOBEKA K JPYrOMY 4EJIOBEKY
- OT PO/ICTBEHHHKA K MallUEHTY

- OT )KMBOTHOT'O K MallUEHTY

KoMItoHeHTEl MEKKIETOYHOT O MaTpUuKCa KOXKHU:
- OpUTPOLUTEI

- TeMOTJIOONH

- KOJUTareH | JIacTHH

- ¢ocdar xanbIUs

K TEPMHUYCCKUM IMOPAKCHHUAM KOXKH OTHOCATCS:
- 0OMOpOXKEHUS

- KOHTAKTHBIH JIEPMaTHT

- HeWpoTpopruecKue S3BbI

- TpoUYECKUE 3B

[TonHbBINM KOKHBIN SKBUBAJIEHT 3TO:

- CJIOW 3MUAepMuUca OT JOHOpA

- cIIo# ’nuaepMuca ¢ 0azabHONH MEMOpPaHOM OT JOHOpa
- MaTpHIla C HAHECEHHBIMU Ha HEe KJIETKaMU KOXH

- MaTpHIla HaA OCHOBE OEJIKOB KOXKHU

Tpoduyeckue s13BbI KOKM BO3HUKAIOT B pe3yJIbTaTe:
- IEICTBUS BBICOKHUX TeMIIepaTyp

- IEHCTBUS HU3KHUX TeMIIepaTyp

- HapyIlIEHUs peXUMa MUTAHUA AlUeHTa

- HapyIlIEHUs TUTaHUS y4acTKa KOXKH

KitroueBbie 3Tarnbl KISTOYHOTO IBIXaHUS:

- MOCTYTUICHUE MTUTATEBHBIX BEIIECTB B KIETKY

- okucnuTensHoe (hochopurpoBaHue

- BBIJICJICHUE YTJICKHUCIIOTO rasa

- (oTonuz BojBI

- MpeoOpa3oBaHue MTUPOBUHOTPATHON KUCIOTHI B AtieTnin-KoA
- TJIMKOJIN3

ONEeMEHTHI JBIXaTeJIbHOM LIEITH



- HAJI®H-eruaporenasa
- JJaKTaTJIeTUAporeHasa

- CYKIIMHAT/AECTUIpOreHasa
- AT®-cunrerasa

- IIUTOXPOMOKCH/1a3a

- JIHK-nnonumepasa

OcCHOBHbBIE KPUTEPUU OLIEHKU (PapMaKOJIOTMYECKOTO BEIIECTBA
- 0€3011aCHOCTh

- 3¢ eKTHBHOCTH

- BKyCOBbIE KaueCTBa

- OHKOT€HHOCTb

- MYKOJINTUYECKasi aKTUBHOCTb

LD50 — sto:

- J103a, IPU KOTOPOM HeOIaronpusiTHbie 3PPEKThl MPOSBIAIOTCA y MOJIOBUHBI MOOIBIT-
HBIX JKHBOTHBIX

- 1032, TIPX KOTOPOI THOHET MOJIOBHHA TOOPOBOJIBIICB

- 1033, IPY KOTOPO THOHET MOJIOBHHA TIOAOTBITHBIX KHUBOTHBIX

- 1032, MpU KOTOPOW TMOHET MOJOBUHA UCCIIEYEMBIX KIIETOK

ED50 — sro:

- 1034, TPH KOTOPOH Y TIOJIOBUHBI MTOIOTIBITHBIX KUBOTHBIX OYTyT MPOSBISTHCS HEraTHUB-
HbIe 3P (HEKTH UCCIEAYEMOT0 BEIIeCTBA

- 1033, IPY KOTOPOI THOHET MOJIOBHHA JIAOOPATOPHBIX KUBOTHBIX

- 1033, IPY KOTOPOI THOHET MOJIOBHHA MCCIIETyEeMbIX KIETOK

- 1033, TP KOTOPOH Y MOJIOBHHBI KIIETOK CHUKAETCS MPOYKIHS OeKa

IC50 — aT0:

- KOHIICHTPAIIUs, IIPU KOTOPOW BBDKUBAET TOJIBKO MOJIOBHHA UCCIIETyEMbIX KIETOK

- KOHIICHTPAIIUs, IIPU KOTOPOU B TIOJIOBUHE KIIETOK HHTUOMPYETCS MPOTYKIHS OeKa

- KOHIICHTPAIIUs, TIPU KOTOPOU Y MOJIOBUHBI JOOPOBOJIBIIEB MEHSIETCS CaMOYyBCTBUE

- KOHIIEHTPAIIHSI, IPH KOTOPOH Yy TIOJIOBUHBI KIIETOK IMTOBPEXKAACTCS IIUTOILIa3MaTHYeCKast
MeMmOpaHa

HanouacTuiist — 3t10:

- METIKOAUCIIEPCHAS MBI

- 4aCTHIIbI, pa3Mepbl KOTOphie HEe TpeBbimatoT 1000 HM

- YaCTHIIBI, Y KOTOPBIX XOTS ObI OJMH U3 pa3MepoB He mpebiaer 100 Hm
- YaCTHULIbl HA OCHOBE HEOPTraHUUECKUX COEAMHEHUI

Haubonee uyBcTBUTENbHAs K JICHCTBHIO BPEIHBIX BELIECTB (pepMEHTATHBHAsS CHUCTEMa
KJIETKH

- KOMIUIEKC SAePHBIX (DepMEHTOB

- TM30COMaJIbHbIE (PEPMEHTBI

- (hepMEHTBI KIIETOYHOTO JIBIXaHUS



- (epmenHTHI, yUacTByIOIIME B OMOCHHTE3E OeKa

HpeHMymecma HpI/IMeHeHI/ISI KIICTOYHBIX Ky.HBTyp B KQUECCTBC MOACIN OJIsd TOKCUKOJIOT -
YeCKUX HCCIIE0BaHUM

- CHIDKEHHE Ce0ECTOMMOCTH UCCIIEIOBAHUS

- YBEJIMUEHHUE YUCIIa JTA0OPATOPHBIX JKUBOTHBIX

- COKpalIeHUE JIMTEIbHOCTH JOKIMHUYECKOr 0 dTana

- YBEJIMYCHUE CPOKA BBIBEICHUS MperapaTa Ha (papMaKoIOrHueCKHi PHIHOK

- I[OCTOBepHOCTI) Honyqume 3H3}I€HHI>1 TOKCI/I‘IGCKOfI TO3bI

3aKITIOYATEBHBIE STAIBI BBIBEJCHUS (PapMaKOJIOTHIECKOTO Mperapara Ha peIHOK
- TOKJIMHUYECKUH 3Tanl (CaMblii KOPOTKUN U HETOPOTOH)

- MIOTHOE uccienoBanue (Mmenee 20 100pOBOJIBIIEB)

- MHOTOIICHTPOBOE UCTIBITAHNE

- IByX1IEHTPOBOE IIa1l€00-KOHTPOINPYEMOE UCTIBITAHHUE

CKOJIBKO KJIETOYHBIX CIIOEB B POrOBHUIIE
- Onua

- JlIBa

- Tpu

- ITaTb

OYHKIMU POTOBUIIBI

- OnTryeckas

- OnTrueckas ¥ 3allUTHAS
- 3amuTHas

- AHanu3 n300pakeHUS

CTBOJIOBBIE KJIETKU SMUTEIHS POrOBHUIIBI PACIIOIOKECHBI
- [To Bceit moBepXHOCTH

- B 30H€e nmuMOa

- 'ne3mamu o porosutie

- Ha xonbroHKTHBE

3a BOCIIpUSATHE CBETA B IIa3y OTBEYAET
- POr'OBHIIBI

- KOHBbIOHKTHBA

- ceTyaTka

- 3pUTENIbHBINA HEpB

Camas ToncTast 4aCcTh POTOBHUIIBI
- Ctpoma

- OnuTenui

- DHAOTCIUH

- boymenoBa memOpana



KoMItoHeHTEI MEKKIETOYHOr O MaTpuKCa poOroBuIlbl
- KOJUTareH W KepaTaHCyab(har

- dKTUH U MUO3HUH

- ocdar xanpiys

- XUTUH

KiteTku cTpoMBI pOroBUILBI
- SIIUTEINOLUTHI

- KEPATOLUTHI

- SHJIOTEJIMOLIUTHI

- MMCK

[TonHBINM SKBUBAJIEHT POrOBUIBI ATO:

- 3-D marpuna kyneTuBupyemas ¢ 3-Ms BUIaMH KIETOK
- MaTpuiia ¢ HaHECEHHBIMU Ha HEe KIJIETKaMU K01

- 3-D marpuna kyneTUBHUpYyeMast ¢ 2-Msl BUIAMH KIIETOK
- MaTpuua ¢ snutenuanbHbIMU IPOr€HUTOpaMu

Kak 3a)xuBaeT moBEpXHOCTHOE IMOBPEXKICHUE AUTEIUS POTOBUILIBI

- CTBOJIOBBIE KJIETKM MUTPUPYIOT U3 30HBI JIUMOa

- CTBOJIOBBIE KJIETKH MUTPUPYIOT U3 CTPOMBI POTOBHIIBI

- CTBOJIOBBIE KJIETKM MUTPUPYIOT U3 MBIIII] IJ1a3a

- KJICTKH SIUTENINSA POTOBUIIBI HE MEUTPHUPYIOT, & YBEJIMYHUBAIOTCS B pa3Mepe

CoBpeMeHHbIE XUPYPIHUECKHUE METO/IbI TEPANUU UIIEMUYECKOMN 00JIe3HH cepia
- AQ0PTOKOPOHAPHOE IIIYHTUPOBAHUE

- CTEHTUPOBaHUE

- IOAILIMBAaHUE TIEpUKapa

- IOAILIMBAHNE CAIbHUKA

TepaHeBTI/I‘IGCKI/Iﬁ HCOaHI'MOIr¢HeE3 3TO

- METOA XUPYPIru4€CKOIro BOCCTAHOBJICHHUA IIPOXOAUMOCTH COCYI0OB CEpALA

- MCTOAbI, HAITPABJICHHBIC HA 06p330BaHI/Ie HOBBIX COCYIOB C cepﬂequﬁ MBIIIEC
- MCTObI, HAITPABJICHHBIC Ha PAa3BUTUC KOJUIATCPAJIbHBIX COCYJI0B

I'enbl, OTBETCTBEHHBIE 32 HOBOOOPA30BaHUE COCYAOB B HOpME TIOJIaBJICHBI Y
- 30% ygenoBek
- 60% ygenoBek
- 70 % 4genoBek

@DaKTopbl AaHIMOT'€HE3a 3TO

- OenKu, CrocoOCTBYIOIINE HOBOOOPA30BAaHUIO U COCY/IOB

- OenKH, y4acTBYIOIIKE B MOJJIEPKAHUHU COXPAHHOCTH COCYAUCTON CTEHKU
- 6e1KH, NPEnsSITCTBYIOMNE TPOMOO3y COCY0B

OcHoBHBIC (baKTopBI AHTHMOIrcHE3a



- (hakTop pocra suoTenus cocynos (VEGF)
- runokcueit naaynupyemsiid gpaxkrop (HIF)
- (hakTop pocrta ¢pudpoodiactos (FGF)

- (haktop pocra snurenuonutoB (EGF)

Mertoa reHHO# Tepanuy UIIeMHYEeCKO 00JIE3HU Cep/IIia 3aKII04aeTCs B

- TpaHC(EKINN KapAUOMHOIIUTOB BEKTOPAMH, B COCTaB KOTOPBIX BXOJAT (DaKTOPBI pocTa
COCYZI0B

- TpaHC(EKIMU SHIOTEIUS COCYI0B BEKTOPAMH, B COCTaB KOTOPBIX BXOJAT (DaKTOPBI pocTa
COCYZI0B

- TpaHC(EKIMHU KJIETOK pyOLIOBOM TKaHU BEKTOPaMHM, B COCTaB KOTOPBIX BXOJAT (haKTOPbI
pocTa cocyaoB

MeToa reHHO-KJIETOYHOM Teparuy UIIeMUYeCKO 00JIE3HU Cep/ilia 3aKITI0YaeTCs B

- BBEJCHMUHU MAILMEHTY KJIETOK, IIPEIBAPUTEIILHO TPaHCPEIIMPOBAHHBIX BEKTOPAMHU, B CO-
CTaB KOTOPBIX BXOAST (PAKTOPBI POCTa COCYI0B

- TpaHC(EKIUH KapIMOMHOLMTOB BEKTOPaMH, B COCTaB KOTOPBIX BXOIAT (pakTOpHI pocTa
COCY/IOB

- TpaHC(EKIUHU KJIETOK pyOLIOBOM TKaHU BEKTOPaMH, B COCTaB KOTOPBIX BXOJAT (DaKTOPbI
pocTa cocyaoB



Paznen 3 (HE 4).

VYKaKuTe ypOBHU 0OecriedeHus 0e30MacCHOCTH MPUMEHEHHUS KIIETOYHBIX U TeHHBIX TEXHO-
JIOTHMA:

-rH(pEKIMOHHAs 0e30MmacHOCTh IN VIVO

-nH(pEKIMOHHAs 0e30MacHOCTh IN Vitro

-KOHTPOJIb OHKOTpaHchopmMaryu in Vitro

-KOHTPOJIb OHKOTpaHchopmaruu in Vivo

Marepuainom st KOHTpOIIs HH(EKIIMOHHO# Oe30macHoCTH iN VIVO cityxaT:
-KJIETOYHBIE KYJIbTYPBI

-KpPOBb 4EJIOBEKA

-KyJIbTypaJIbHas cpenia

Marepuainom /st KOHTpOJIs HH(EKITMOHHO# Oe30macHoCTH iN VItro cayxar:
-KJIETOYHBIE KYJIbTYPbI

-KpPOBB YEJIOBEKA

-KyJIbTypajbHas cpea

JInst “HGEKIIMOHHOTO KOTPOJIS IN VIVO ONpeIeNsioTCsL:

-aHTHTEJIa ¥ aHTUTEHBI K BUPYCY UMMYyHOAeuiuTa yenoseka (HIV)
-aHTHUTeH BUpyca renarura B (HBSAQ)

-antuTena K Bupycy remaruta C (HCV)

-19G u IgM & nuromeranosupycy (CMV)

-19G u IgM & Tokcortazme (TOX0)

Jliist mHEKIIMOHHOT0 KOTPOJIst iN VItro ompenensores:

-anTurex Bupyca remarura B (HBSAQ)

-Mycoplasma hominis

-Mycoplasma genitalium

-Ureaplasma urealyticum

-aHTHUTEA U aHTUICHBI K BUPYCy MMMyHoAeduiuTa yeaoseka (HIV)

KrneTounsie uam BUpyCHbBIE T€HBI, SKCIIPECCHs KOTOPBIX MOXKET MPUBECTU K PA3BUTHUIO HO-
BooOpa3oBaHMil — 3TO:

-IIPOTOOHKOTEHBI

-OHKOT'€HbI

-Te€HBI-CYTPECCOPBI OMyXoJieh

HopmainbHble KiI€TOUHbIE TeHbI, TUIIEPAKCIIpEcCUs WM MOAUDUKaIUsA GYHKIUN KOTOPBIX
JIENIAeT X OHKOT€HAMH — 3TO:

-IIPOTOOHKOT€HBI

-OHKOT'€HbI

-T€HBI-CYTIPECCOPBI OIyXO0JIeH

KneTouHsle reHpl, MHAKTUBALMS KOTOPBIX PE3KO YBEINYMBAET BEPOATHOCTH BOSHUKHOBE-
HUS HOBOOOpA30BaHUN — 3TO:



-IIPOTOOHKOT€HBI
-OHKOT'€HbI
-T€HBI-CYIIPECCOPHI OIYXO0JICH

['eneTnyeckne MexaHu3Mbl MOJU(UKAIIUN TPOTOOHKOTEHOB B OHKOT'€HBI:
-aMIUTU (GUKALTHAS

-TOYEYHBIC MyTaIlUU

-TpaHCIIOKaluu

-BHeapenne LTR-mocnenoBaTenbHOCTE BUPYCHOTO OHKOT€HA

I'enernueckas HeCTAOMIIBHOCTD MOMYJISILIMNA OIMYXOJEBBIX KIETOK XapaKTepU3yeTCs:
-noHWKeHneM TouHocTH permkannu JJHK u cerperannu xpomocom
-HapyuieHueM cucreM penapanuu JJHK

-MHAKTUBAIMEN YEKITOMHTOB KJIETOYHOIO IIUKJIA

-oca0eHreM MHIyKIUH aronTo3a

[lepBHUYHBIN CKPUHUHT KYJIBTYPBI KJIIETOK Ha HAJIMYUE U3MEHEHHS CTPYKTYPBI SK30HOB I'e-

HOB-CYIIPECCOPOB OITyXOJIEBOTO POCTa M MPOTOOHKOTEHOB C MCHoJib30oBaHneM SSCP-anammza —

9TO:

-1 3Tan npoBepKkH KJIETOYHBIX KYJIbTYp Ha BO3MOKHOCTh OHKOTpaHc(hopMaluu
-2 3Tan NpoOBEPKU KJIETOYHBIX KYJIbTYpP Ha BO3MOKHOCTh OHKOTpaHC(hOpMaIiu
-3 3Tan NpoBEPKHU KIETOUHBIX KyJIbTYyp Ha BO3MOKHOCTh OHKOTpaHCc(hopMauu

YTouHeHUEe TOKANU3aIUN CTPYKTYPHBIX U3MEHEHHUH B 9K30HE — 3TO:

-1 sTan nmpoBepKU KJIETOYHBIX KYJIbTYp Ha BO3MOKHOCTh OHKOTpaHc(hopMaluu
-2 3Tamn NpoBEepPKH KJIETOUHBIX KYJIbTYp Ha BO3MOKHOCTh OHKOTpaHc(hopMauu
-3 3Tan NpoBepKU KJIETOYHBIX KYJIbTYyp Ha BO3MOKHOCTb OHKOTpaHc(hopMaluu

OxoHYaTenLHas BepI/I(bI/IKaI_[I/IH TUIIA U IIOJIOKCHUA MYyTallH, OIIPEACICHUC KOJINYCCTBA

MYTaHTHBIX ajuieseil B oopasie — 3To:

-1 3Tan nmpoBepKH KJIETOYHBIX KYJIbTYpP Ha BO3MOKHOCTh OHKOTpaHC(hOpMaIiu
-2 3Tan NpoBEepPKU KIETOYHBIX KYJIbTYyp Ha BO3MOKHOCTh OHKOTpaHc(hopMaluu
-3 3Tamn NpoBepKU KJIETOYHBIX KYJIbTYp Ha BO3MOKHOCTh OHKOTpaHc(hopMaluu



Paznen 4 (HE 5).

Jle3nHpeKuns — 3T0 KOMIIEKC MEPOTIPUATHI, HAIIPABJICHHBIX HA MTOJIHOE YAAJICHUE U YHH-
YTOXKEHUE

- BETETaTUBHBIX U CIIOPOBBIX ()OPM MUKPOOPTaHU3MOB

- CIOPOBBIX (HOPM MHKPOOPraHU3MOB

- BETETaTUBHBIX (POPM MHUKPOOPTaHMU3MOB

- BUPYCOB M OaKTepHii

Crepunuzanusi — 3T0 KOMIUIEKC MEpOIPUSATUI, HAIPaBJIECHHBIX HA IOJIHOE YAAJICHHUE U
YHUYTOXKEHHE

- BEr€TaTUBHBIX U CIIOPOBBIX (HOPM MUKPOOPTraHU3MOB

- CIIOPOBBIX (HOPM MUKPOOPTraHU3MOB

- BEreTaTUBHBIX ()OPM MUKPOOPraHU3MOB

- BUPYCOB U OaxkTepuit

MGTO)I BOSHGfICTBI/I?[ HACBIIICHHOTI'O ITapa mnoa AaBJICHUEM IIPUMCHACTCA IJIA:
-ie3nHGEKITNI

-CTepUIIN3ALNHI

-IPEICTEPUIN3ALUOHHON OUYNCTKH

-aCCIITUKN

Crepunusytomas QrbTpanus OCyImecTBISIETCs] GUIBTPAMH C THaMETPOM TIOp HUXKE:
-0,22 MKxM

-0,1 Mxm

-0,32 MxM

-0,42 Mxm

-0,45 Mxm

KoHTposb cTeprIIbHOCTH OCYIIECTBIISACTCS:
-a30TIMPAHOBOM MPOOOH
-penondranennoBoi mpoooi
-0aKTepHOJIOTUYECKIUM METO0OM
-XUMUYECKUMU UHAUKATOPAMHU

Je3nndexunto 6% pacTBOPOM MEPEKUCH BOJOPOIa BO3MOKHO OCYIIECTBUTD CIIEAYIOIIUM
PEKUMOM:

-30 munyT npu temneparype 50 C

-150 munyt npu Temneparype 50 C

-180 munyT npu remneparype 50 C

-360 munyT npu temneparype 20 C

Crepunnsanyo METOI0M BO3JEHCTBUS BOASHOrO Napa MpHu U30bITOYHOM JIaBIEHUHU OCY-
IIECTBIISIOT CIIEIYIOIIUM PEKUMOM:

-120 C — 15 munyT

-120 C — 45 munyT

-132 C— 15 munyT



-132 C - 20 munyT
-132 C — 45 munyTt

DddexTrBHAS CTEpUIH3AIUS OCYIIECTBISETCS MPH BHITOJHCHUU:
-IPEICTEPWIN3ALUOHHON OYUCTKH

-KOHTPOJISI CPOKA T'OTHOCTH/UCTIPABHOCTH CTEPUIIM3YIOUINX areHTOB/TIPHOOPOB
-KOHTPOJISL PeKUMA CTEPUITN3ALUN

Jlns crepunusanum pacTBOPOB IPUMEHSIOT:
-CTePUIIN3YIOUTYI0 (PUIIBTPALIUIO

-CTEpUIIN3ALUIO Fa30BBIMUA METOAAMH

-)KMJIKOCTHYIO CTEPUIIU3ALINIO

-CTEpUIIN3ALMIO HACBHIIIEHHBIM [1APOM MO JABICHUEM
-KUIITYEHUE

-CyXOU ropsiamii BO3ayX

Haubonee a3 dhexTrBHAS KOHIIEHTpAIMs pacTBOpa dTaHOJIA, MPUMEHsIeMast 1Jis Ae3uH(peK-
[UH:

-96%

-710%

-40%

-20%

Paznen 5 (JIE 5).

Kpuonuka — 310:

-paKTUKA COXPAHEHHUS TeJa WK FOJIOBBI/MO3Ta YelIOBEKa B COCTOSTHUH ITyOOKOI0 OXJIaXK/e-
HUS C LIETBIO €0 OKUBJICHUS U MPU HEOOXOUMOCTH - U3JIEYeHHUs (B TOM YHUCIIE, U OT MOCIEeICTBUN
cTapeHusi) B OyayIieM, Korjaa JOCTHKSHHSI METUIIMHBI M HHBIX TEXHOJIOTHM 3TO MO3BOJIST

-pazzien OMONOTUH, U3YYAIOIIUN IeHCTBUE HAa OPTraHU3Mbl HU3KUX M CBEPXHU3KHUX TeMIlepa-
Typ, OCHOBHOM 3a7aueii KOTOPOH SIBJSIOTCS: M3YYEHUE KHU3HU B YCIOBUSAX XOJIOJIa, YCTOMUYHUBOCTH
OpPraHU3MOB K MEPEOXJIAKACHUIO U 3aMeP3aHHI0, pa3padoTKa CIIOCOOOB 3alIUThI KJIETOK U TKaHEH OT
3aMOpaKUBaHUSA

-3T0 00JIacTh HAYYHO-TIPAKTUYECKOM AEATEeIbHOCTH, KOTOpask MHTETPUPYET B ceOsl KpHOOHO-
JIOTHI0, KPUOT€HHYIO HH)KEHEPHIO U MPAKTUKY KIMHUYECKON MEIUIIMHBI C IIeJIbI0 Pa3paOOTKH U MPH-
MEHEHUsI KOHCEPBAlIMU JIIO/IeH MyTeM X 3aMOPaKMBAHUA JI0 YIbTPAHU3KUX TEMIIEPaTyp

-paznen OuoJIoruu, B KOTOPOM H3ydaroTcs 3(h(HeKThl BO3AEUCTBUS HU3KUX TEMIIepaTyp Ha KH-
BbI€ OPraHU3MBbI

Kpuobuonorus — sto:

-[IpaKTHKa COXPaHEHUs TeJla UM T'OJIOBBI/MO3Ta YelloBeKa B COCTOSIHUU INTyOOKOTO OXJIax 1e-
HUS C LEJNIBIO €r0 OXKUBJICHUS U IIPU HEOOXOAUMOCTH - U3JI€UeHHs (B TOM YHUCIIE, U OT MOCIEICTBUHA
cTapeHus) B OyayIieM, KOrjia JOCTUKEHNUS MEIUIIMHBI U HHBIX TEXHOJIOTHIl 3TO MO3BOJIAT

-pa3zaen OMOJIOruHY, U3y4aroluil JeHCTBUE HA OPraHU3Mbl HU3KUX U CBEPXHHU3KUX TeMIepa-
Typ, OCHOBHOH 3a7iaueil KOTOPOMU SIBISAIOTCS: W3YYEHHUE KU3HU B YCIOBHUAX XO0JIOJA, YCTOMYNBOCTH
OpPTraHU3MOB K NEPEOXJIAXKICHUIO M 3aMEP3aHHUI0, pa3paboTKa CriocOO0B 3aIUTHI KIETOK U TKaHEeH OT
3aMOpaXMBaHUS



-3TO 00J1aCTh HayYHO-TIPAKTUYECKOM IeATeIbHOCTH, KOTOpasi HHTETPUPYET B ce0s1 KpHooOuo-
JIOTHIO0, KPHOT€HHYIO MH)KEHEPHUIO U MPAKTUKY KIMHUYECKON MEIUITUHBI C LIETbI0 Pa3pabOTKH U MPH-
MEHEHUSI KOHCEPBALMHU JIIOAECH ITyTEM HUX 3aMOPAKUBAHUS JI0 YJIBTPAHU3KUX TEMIIEpATyp

-pa3zaen 6uoJIOTuH, B KOTOPOM U3Y4atoTcs 3 PEeKTH BO3ACHCTBUS HU3KUX TEMIIEPATyp Ha KH-
BbI€ OPraHU3Mbl

OCHOBOIT0JIOKHUKH KPUOHUKH
-Robert Ettinger

-Ewan Hooper

-James Bedford

-Antoni van Leeuwenhoek
-John Hunter

[IepBbIil KPHOHUPOBAHHBINA YEJIOBEK:
-Robert Ettinger

-Ewan Hooper

-James Bedford

-Antoni van Leeuwenhoek

-John Hunter

KpuonpotekTopamu sSBISIOTCS:
-TIIUICPUH

-caxapo3a

-Tperajosa
-IAMETHJICYJTb(OKCH]T
-TIOJIM3THIIEHT JIMKOJTh
-IIOJTMBUHUJIITAPPOJTHIOH

HOBpe}KI[eHI/Ie KJICTOK IIpU 3aMop03Ke/pa3Mopo3Ke IMPOUCXOJUT B CBA3H C:
-IpouecCcaMu KpucCTaJllIn3allun

-IpoueccaMm pCKprUCTAJIIN3alun

-~-OCMOTHYCCKHM IIIOKOM

-X0JOA0OBBIM IIIOKOM

-IIEPCIrpC€BOM KIICTOK

Bo3moxeH nmu mporecc 3aMOpO3KU/Pa3MOpPO3KH KMBOTO OpraHu3Ma 0e3 HCIOIb30BaHHS
KpPUOTPOTEKTOPOB

-na

-HeT

Butpudukanus — sto:

-[1epexo/] )KUAKOCTH MPH MOHWKEHUH TEMIIEPATyphl B CTEKIIO00pa3HOE COCTOSIHUE
-Iepexo/] JKUAKOCTH B TBepAYyI0 Pa3y 6e3 popMupoBaHHs KPUCTATUINYECKOH CTPYKTYpHI
-M€TO/I CBEepXOBICTPOTO 3aMOPAKUBAHUS KUBBIX OO BEKTOB



Pemennsie npo6iaeMbl KpHOOHOIOTHH:
-JUIMTEIIbHOE COXPAaHHOE XpPaHEHUE LIEJIbHOM KPOBH IPU HU3KUX TEMIIepaTypax

-IJIUTCIIBHOC COXPAaHHOC XPAHCHUC KOCTHOI'O MO3ra IIpU HU3KUX TEMIICpaTypax

-IJIUTCIIBHOC COXPAHHOC XPAHCHUC MYJIBTUIIOTCHTHBIX CTBOJIOBBLIX KJICTOK IIPU HU3KUX TCM-

neparypax
-JUIUTEIIbHOE COXPAaHHOE XpaHEHUE TKaHEH NpU HU3KUX TeMIlepaTypax

-JUIUTEJILHOE COXPAHHOE XpaHEHUE OPraHOB MPU HU3KUX TEMIEpaTypax

JUINTEIbHOE COXPAHHOE XpaHEHNUE OPraHU3MOB MIIEKOIIUTAIOIIMX IPYU HU3KUX TeMIIepaTypax

3aMop03Ka 1 XPAHCHUC TUIIOPHUIIOTCHTHBIX KJIICTOK BO3MOJKHA ITPU:

-CBEPXBBICOKOI CKOPOCTH OXJIAXKJICHHS U XPAHEHUU B YJIBTPAHU3KUX TEMIIEpaTypax

-HU3KOM CKOPOCTH OXJIAXKACHUA U XPAaHCHUU B YJIBTPAHU3KHUX TEMIICpATYpaxX

-Tpu BeTpUPHUKAIUU 00pa3lia U XpaHEHUH B YJIbTPAHU3KHUX TeMIlepaTypax

TemmepaTtypa KUIKOTO a30Ta:
- -80 C

-130C

-196 C

- =273 C

1.2. IlocnenoBaTebHOCTH opMupoBaHus KoMIieTeHIHiT B cooTBeTcTBHN ¢ ®T'OC BO 1

IIpodeccnoHaNbHBIM CTAHAAPTOM

Kountpoaupyembie 3YH, HanpaBjieHHble HA | DopMupy- Tpynosbie
aKTHYecKas ¢dopmupoBaHue 001IEKYJIbLTYPHBIX 1:1 npo- eMble ¢Gynuuu Ipo-
deccnoHAIBHBIX KOMIIETEHIM T KOMINITEH- | (peccHOHAJIb-
eMHHUIA
1 HOI'0 CTaH-
3Hathb Ymerb Baagers
aapra
JE- | BBenenue - o0mIue 3aKo- | - MoJib30- | - BraaeTh mo- | (YK-1; A/01.7
1,2 HOMEPHOCTH | BaTbCsl y4eO- | HATHIHBIM I1K-1) A/04.7
KJIETOYHOH HOM,  Hayy- | almmapatoM B
Teparnuu; HOM, Hay4HO- | O0JIacTu Kile-
- IpaBWJIa T€X- | MOMYJAPHOU | TOYHOM u
HUKH Oe30mac- | TMTepaTypol, | TeHHOU Tepa-
HOCTHU U pa- | ceTbto MHTep- | nuu.
OOTBHI B OMOJIO- | HET JJIs TIPO-
THYECKUX Jia- | ecCHOHANb-
Ooparopusix, ¢ | HOH JesTeNb-
peakTHBaMH, | HOCTH.
npuoopamy,
YKUBOTHBIMH.
JE- | CoBpemeH- | - o0rmiue 3aKo- | - noJbB30- | - Buaaets no- | (YK-1; A/01.7
1,2 | Hple mpen- | HOMEPHOCTH | BaTbCs Yy4eO- | HATHMHBIM [1K-1) A/04.7
CTaBJICHUS | KIIETOYHOM HOW,  Hayu- | anmmapaToM B
0 KJETO4Y- | Teparuu, HOM, Hay4HO- | o0mactu Ouo-
HOH IOMYJIAPHON | JIOTUYECKUX U




TEpAINH, TPAHCIIAHTO- | JINTEPATypOH, | 3KOJIOruye-
CBOMCTBAX, | JIOTHM. ceTblo MHTEp- | CKUX HAyK.
BHJIAX u HEeT JUIsl Ipo-
KIIMHUYC- deccroHab-
CKOM TpH- HOM JesATEelb-
MEHEHUU HOCTH;
CTBOJIOBBIX - 0JIb30-
KJIETOK BaTbCsi OMO-
JIOTUYECKUM
obopynoBa-
HUEM.
JE- | Metonbt - COBpEMeH- | - noJib30- | - BraaeTh no- | (YK-1; A/01.7
3 KJIETOYHOM | Hble METObl | BaTbCsd YueO- | HATHIHBIM IK-1) A/04.7
Teparnuu KJIETOYHOMH, HOM,  Hayd- | anmapaTtom B

TKaHEBOU Te-
panuu, TpaHc-
IJIAHTOJIOTUH.

HOM, Hay4HO-
MONYJISIPHOM
JUTEPATYPOH,
ceTpro MHTEp-
HEeT JUIsl Tpo-
beccuoHab-
HOU JeITenb-
HOCTH;

- MOJIb30-
BaTbCsid OHO-
JIOTUYECKUM
obopynoBa-
HUEM

- pabortath ¢
YBEIHUUTENb-
HOM TEXHUKOU
(MUKpOCKO-
namu, OINTHU-
YEeCKUMU U
IPOCTHIMU
JTyTaMu);
-paboTath ¢
nabopaTop-
HBIM OCHaIle-
HUEM IS BBI-
palvBaHus
KJIETOK

obnactu Ouo-
JIOTHYECKHUX U
TUCTOJIOTHYE-
CKHX HayK;

- BJIAJICTh
IIPOCTEN-
HIUMH  MEJU-
UHCKUMU
UHCTPYMEH-
Tamu  (1ma-
TeJb, MUHIIET,
J103aTop u

p.).




JE- | OGecnieue- |- oOmwue BO- | - noJL30- | - Buaaers no- | (YK-1;
4 Hue  Oe3- | mpocel  0e3- | BaTbes y4eO- | HATHIHBIM [1K-1)
OMACHOCTH | OTaCHOCTH, HOW,  Haydy- | almapaTtoM B
IpUMEHE- | -BOIIPOCHI HOW, HAy4yHO- | 00JacTu Kiie-

HUS  KIie- | Oe30macHo- NOIYJIIPHOM | TOYHBIX TeX-

TOYHBIX CTH  oOmepa- | JUTEepaTypoid, | HOJOTHUH,
TEXHOJIO- TOpa KJIeToY- | ceThio MHTep- | - BJIAJICTh
T HBIX TEXHOJIO- | HET Uil MPO- | MPOCTEHi-
Ui ¥ manu- | peccuoHanb- | MIUMHA MEIH-
eHTa HOU JiesiTelNb- | HIUHCKUMHU
- TeHeThye- | HOCTH; UHCTPYMEH-
ckas Oe3omac- | - NOoJIb30- | TaMH  (IIma-
HOTb. BaThCsl  OHO- | T€Nb, MUHIIET,
JOTHYECKUM | 103aTOK |
obopynoBa- Ip.);
HUEM; - BIIAJICTh Me-
- OOBSICHSTD U | TOAMH KOH-
MIPUMEHSTh TpoJs u obec-
MeToabl 00ec- | meueHus Oe3-
neyeHus Oe3- | OMacHOTH.
OITaCHOCTH
oreparopa u
HarreHTa
JE- | lnurens- - o0mIue 3aKo- | - noJib30- | - BraaeTh mo- | (YK-1; A/01.7
5 HOE COXpa- | HOMEPHOCTH | BaTbCAd Yy4eO- | HATUWHBIM ITK-1) A/04.7
HEHHEe 00- | KOHCepBUPO- | HOHM,  Hayd- | amnmapatoM B
pasIoB aBHHE O0MO000- | HOHM, Hay4YHO- | 00JIACTH KpH-
Ouosiornye- | pasIoB. HOIYJIIPHOI | OMosIorHYe-
CKOTO  Ma- JUTEPATypPOH, | CKHX U IKOJIO-
Tepuaa. ceTbto MHTEp- | rHYecKux
Co3nanue HET JUIs TpO- | HayK.
KOJIJICKITHHA deccnonab-
KJICTOYHBIX HOU JIesTelTb-
KYJIBTYP. HOCTH;
buoban- - YMETb BBIOU-
KHUHT paTh PEKUM U
YCIIOBHSI KOH-
cepBaluu
61000pasIoB.

JE- | OGecriede- |- OCHOBHBIE | - MoJIb30- | - BrajeTh mo- | (YK-1;
6 HUE UHQEK- | MOHATUA U | BaTbcsid y4eO- | HATHMHBIM [1K-1)
LIUOHHOM po0IeMbl HOW,  Hayuy- | almapaTtoM B
0e3omacHO- | MHGEKIMOH- | HOM, HayudHO- | o0sacTu Ouo-

CTH HOW Oe3omac- | MOMyJpHON | JIOTHYECKUX U

HOCTH  TIpH | TUTEpaTypoii,




pabote c | cerpto MHTEP- | SKOMOTHYE-
KyJIbTypamMH | HET Ui IPO- | CKUX HayK.
KIIETOK. deccroHab-
HOU JEsATEeIb-
HOCTH.
Texnosioruu oue- | ITorosslit Hrorossiii IIpoBepka
nuBanus 3YH KOMIIBIOTEP- | KOMIIBIOTEP- | YCBOEHUS
HBII KOH- | HBII KOH- | HaBBIKOB (pa-
TPOJIb TPOJIb 0ota ¢ KybJj-

Typamu Kiie-
TOK), HTOIO-

BBIN

TPOJIb.

KOH-




DK3aMEHAIMOHHBIN TECT BKIIIOYAET ISITh Pa3/IesIOB TEOPETUUECKUX BOIIPOCOB:

1. Ipunune! knerouHoi tepanuu (JE-1, 2)
2. Mertoabl kietounoi tepanuu (JIE-3)

3. [Mpunmumer obecrieueHus: Oe30macHOCTH KieTouHou Tepamnuu (JE-4)

4. O6ecnieuenue nHpekmonnoi 6e3onacuoctu (JIE-5)

5. Ipuniunel kKoHCcepBanuu 6no000beKTOB (JIE-5)

3. TexHnojorum OIICHUBAHUA.
KpnTepnu OlleHKH 3HAHMIi CTYACHTOB HA UTOTOBOM 3a4€TE I10 IJICKTUBY

1. UtoroBxIii 3a4eT 110 OJICKTUBY COCTOUT U3 CAAYH KOMIIBIOTCPHOT'O KOHTPOJIA IO AUC-

[UIIINHE.

3. MakcuManbHBIH BO3MOXKHBIA 0alil, HAYMCIISIEMBIH CTYACHTY 1O pe3yJbTaraM CIaqu

3a4eTa, coCTaBisAeT 5 0ayuoB. B ciydae monydeHus mpu cjade Tecta MeHee 3 0auioB 3a4eT

CUUTACTCA HECCAAHHBIM.

Ne OuennBaemblil mapaMeTp Hauwc-
nn nseMblii O6an
1 KoMmIbroTepHBIN TECTOBBIA UTOTOBBIN 3a4€T 5 6annos

5. VToroBslif KOMIBIOTEPHBINH TECT OLEHMBAETCsA MO 5-u OannpHOW mkane. Kpurepuu

Ha4KCJICHUs O0A/UTOB 3a DK3aMEHAIMOHHBIH KOMIIBIOTEPHBIN TECT MpeACcTaBiIeHbl B Tadmuie 11.

TabGauma 11.

[IponeHT npaBUIbHBIX OTBETOB Ha BOMPOCHI KOMIIBIOTEPHOTO JK-

3aMCHAIIMOHHOT'O TECTUPOBAHMA.

Haumuc-
JISIEeMbIN peit-
THHTOBBINA Oajul.

60% 1 MeHee NMpPaBUIIbHBIX OTBETOB 0 G6anmoB
Ot 61 1o 70% npaBUJIBHBIX OTBETOB 2 Gamia
Ot 71 no 80% npaBUIBLHBIX OTBETOB 3 Gama
Ot 81 10 90% npaBUJIBHBIX OTBETOB 4 Ganna
Ot 91 no 100% npaBUIIBHBIX OTBETOB 5 GaioB

6. DK3aMeHaIMOHHBIN TECT CAACTCS OJIMH pa3s.



