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Llenb 3aHATUS: O3HAKOMUTb U YACHUTb MOHATUSA

O MopanbHbIX MNpPo6GnemMax KINOHUPOBAHUA C
aKUeHTOM Ha npo6nemMy KNOHMPOBAHUSA
YyenoBekKa.

OCHOBHBIC BOIIPOCHI:
1. KiioHupoBaHue M ero BU/BI.
2. MopajbHbIe IPo0JIeMbl TEPANIEBTHYECKOT0
KJIOHUPOBAHUS
3. MeToa nepecaaku KJICTOYHOI0 sIAPa- Kak crnocood
KJIOHUPOBAHUS OPTraHU3MOB.
4. MopajbHbIe IP00JIeMbl KIOHUPOBAHUS YeJI0BEKA.
S. Craryc 4ejioBe4eCKOoro ;aMOpuoHa:
COIMOKYJILTYPHASI U MOPAJIbLHAA OLICHKA.



IloHsiTHE KJIOHHUPOBAHMA:

KrnoHnpoBaHuemM HasbiBalOT nony4yeHUe reHeTUu4veckwu
MAEHTUYHbLIX XUBbIX OPraHU3MOB M3 COMaTU4YECKUX
KreTok (a He NONOBbIX).

TepMMH «KINOH» O3Ha4vaeT «BeTO4YKa», «nober».
KnoHunpoBaHue pacTeHuu, nx BeretatTMuBHoe
pa3MHOXeHue ObINo U3BECTHO 4erioBe4vyecTBYy bonee
4 TbiC. neT Ha3aa. [lpyroe oeno — 3To KNOHUPOBaHMe
XUBOTHbIX! 3TN padboTbl HaYanucb B cepeanHe XX B.
[lepBble oOMNbITbl MNpPOBOAUIIM HA 3€MHOBOAOHbLIX.
Y4yeHbIMU Obin pa3pabotaH MUKPOXMPYPrU4YeCKUun
MeTo4 nepecagku sgep 3MOPUOHaNbHLIX KNEeTOK OT
OOHOWN NAryWKU B JULWIEHHble saep SULEKIeTKu
apyrom ocobu. W3 3apogblilien  NOSIBUNIUCH
HOpPManbHble royIOBaCTUKMW.



IloHsAITHE KJIOHUPOBAHUSA:

Takme nccnegoBaHunsa Havdan B 1952r aHrnMyaHvH
OxxoH NopaoH, naypeaTt HObGeneBCKON npeMuun B
obnactu meauuuHbl un dusmonorumn 2012r. C
1980-x . cTtanum nNpoBOAUTLCA  ONbITbI
KNMOHUPOBAHUA KPOJIMKOB, MbILLEeN, KOPOB W
CBUHEMW.

B 1990-e rr. ypanocb KNOHUpOBaTb OBLY,
KOTOpas M3BeCTHa Tenepb KakK oBe4yka Honnwu.
OHa pa3Bunacb U3 AULEKIEeTKN OBLbl, LOHOPOM
AApa KOTOPOMU cTara KreTtka MOJIOYHOM Xere3bl
Apyrov oBubl. lonnu aBnsanacb TOYHON KOMNMUew
oBuUbl-goHOpPa. WMeHHO 3KcnepuMeHT [1)XOH
lopaoHa ctan OCHOBOM TeXHONormu
KNOHMpOBaHUA oBeYKu Jonnw.



IloHsiTHE KJIOHHUPOBAHUSA

* Tepmun «KJIOHMPOBAHHUE» 0003HauaeT TOYHOE

BOCIIPOM3BECHNE, KAKOI0-TO O0beKTa HeompeaeJeHHOoe
yucjao pa3. O0bekTbl, MojydyaeMblie B pe3yjabTrare 3TOro
NeCTBUS, HA3BIBAKTCA «KJIOHAMW». Iloag KJIOHMpoOBaHUEM
YyeJioBeKa  MOHUMAETCHA  BO3MOKHOCTB  CO34aTh  KJIOH
YeJIOBeKa, KOTOpbI OyleT BOCHPOU3BOAMTL YeJI0BEKA-
JIOHOPA He TOJbKO BHEIIIHE, HO U HA TeHeTUYEeCKOM YPOBHeE.

* [1o MHEHHIO CHIEIMAJIMCTOB, KIOHHPOBAHHEM MO:KHO HA3BaTh
cJeaYIoNHe MPoIecchl:

- Ilosaenenue zenemuuecku UOCHMUUHBIX UHOUBUOYYMOB,
NOJIYYEHHBIX OM O0O0OHO020 pPOOUMENsT C HNOMOULbIO 0ecnol02o
eocnpouseeoenusn. IlomodOHoe siBJIeHME CBOMCTBEHHO MHOIMM
pacTeHusiM, 00pa3ylOIMM JYKOBHIILI MJIH KJIYyOHH.



IloHsATHEe KJIOHHPOBAHUSA

- Oopazoeanue  2enemuuecKu UOCHMUYHBIX  K/I1EMOK,
NOAGUBHUIUXCA 6 DPe3)/Ibmame MUMOMUUECKO20 O0€/IeHUA 00HOU
OpUZUHAIbHOU KJIemKU, KOTOPasg Cco34aeT HOBBI HaOo0p
XpOMOCOM M JeJIATCHA Ha JaBe aouepHue. Takoe 00HOBJ/IeHHE
KJIETOK CBOMCTBEHHO PA3JIMYHbIM TKAHSM OPraHH3Ma.

- Ilonyuenue zenemuuecku uoenmuynvix monexkyn /[HK us3
HYKJICUHOBOU  KUCIOmMbl  Oakmepuu  uiu  eupyca ¢
UCNOIb306AHUEM MEMO008 MOJEKYIAPHOU Ouoaocuu. IJTOT
MPOLECC 3a4acTYW Ha3bIBAWT MOJEKYJapHbIM win JIHK-
KJIOHUPOBAHUEM.



Buabl KJIOHHUPOBAHMSAL:

KiioHUpOBaHME MOKHO Pa3e/IUTh HA JIBA BU/IA:

Bo-miepBbIX — 3T0 TepaneBTHYECKOe KJIOHHPOBAHHE, B
pe3yJbrare KOTOPOro pa3BUTHE MOABUBLIETOCs 3MOpPHOHA
OCTaHABJMBaeTcs 4yepe3 14 qHeH, a OH caM HCHOJIb3yeTCs
ISl TOJIyYeHHMs CTBOJIOBBIX KJeTOK. Cpoxk B 14 jaHew
00yCJIOBJIECH TeM, 4YTO B JajJbHedIIeM HAYMHAaeET
MPOSIBJIATHCH 4YeJIOBeUeCKasi JUYHOCTb, BbIPA’KEHHAsl B
YACTHOCTH B MOSIBJICHUH 3a4YaTKOB HEPBHOM CUCTEMBbI.

Bo-BTOpBIX — 3TO0 PpPenpoaAyKTHBHOE KJIOHUPOBAHUE, B
pe3yjbrare KOTOPOro IOSABJISETCS KJOH IeJOCTHOIO
OpraHu3Ma: KMBOTHOI0 WM 4YejoBeka. UMeHHO 3TOT BHJ
KJIOHMPOBAHUSA 3ampelleH B OOJbIIUHCTBE IOCYyIapCTB, B
ToM umcJie B Poccun CIIIA, Ka3zaxcrane.



Cxema nepecagku KJAETOYHOI0 si/ipa KaK CIoco0 KJIOHUPOBAHUSA
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TepaHeBanecm)e KJIOHUPOBAHUC

Ii1aBHOM LeJIBIO KJIOHUPOBAHUSA SIBJISIETCS He
PENPOAYKTHBHOE KJIOHMPOBAHHUE, A TepameBTHYECKoOe, T.e.
MOJIy4eHU e IMOPUOHAIBHBIX CTBOJIOBBIX KJIETOK.

M CTOYHUKOM CTBOJIOBBIX KJIETOK MOKeT OBbITh B3POCJbIA
OPraHu3M, KPpOBb M3 NMYNMOYHOI0 KAHATHKA, TKAHb 3apOAbIIIA
WIM TKAHDb IJI0AAa HA PAa3JIMYHBIX CTAAUSAX €ro Pa3BUTHA.

Ceroausi 00IENMPU3HAHHO, YTO JYYIIUHA UCTOYHUK CTBOJIOBbIX
KJICTOK JIUIA TePaneBTUYECKHUX Lejied — IMOPHOHBI.

IToaTOMy OCTaHOBHMCS NOAPOOHEe HA ITHYECKOM mNpodJieMe
MOJIY4eHUSA SMOPHOHAJBHBIX CTBOJIOBBIX KJIETOK, CBA3AHHOHU C
BO3MOKHOCTHK) CO3JAaHMSA M HMCIOJb30BAHHUSI 4YeEJ0BEYECKHX
IMOPHOHOB.



TepaneBTH4Yeckoe KJIOHUPOBaAHUE

MoO:XKHO JHM CHENHUAJBHO CO31aBaTh WJIM MCHOJIL30BATH
IMOPMOHBI JIA TOJYYEHHUS CTBOJIOBBIX KJIETOK C IeJbI0
JIeYEeHHUsI B3POCJbIX JIIOaen?

U ecam aa, TO A0 KaKOro Bo3pacTa HSMOPHOH MOKHO
paccMaTpuBaTh Kak SMOPHOH, a He YeJioBeYecKoe CyllecTBO?

Beaymme »>MOpuosiord MHUpa, KakK MPaBHJIO, CUYUTAKOT
AONMYCTUMBIM VI MAHMNYJSUUHA TMepuoa OT MOMEHTA
OILIOAOTBOPEeHHUA 10 14-ro nqHA pa3BuTUs dMOpHOHA (HayaJjia
(GopMHUpPOBAHMA TNEPBUYHOU IMOJOCKH 3IJIEMEHTOB HEPBHOU
cuctembl) Wi a0 30-ro gHa (Hayajga auddepeHINPOBKHA
HEHTPAJBLHOU HEPBHOM cUCTeMbl). B HacTrosiimee BpemMst mnpu
TePaANeBTUYCCKOM KJIOHUPOBAHUM MCIOJb3YHTCH 3MOPHOHDI
10 14-mHeBHOIO BO3pacra.



MopaJjibHbIe TP00JIeMbl TEPANIEBTHYECKOT0 KJIOHUPOBAHUSA

Kak ecTtecTBEHHOE, TaK U MCKYCCTBEHHOE BOCITPOM3BOACTBO BKJIFOYAET MPOIIECC
CO3/laHusl HAMOPHUOHOB, YaCTh KOTOPBIX OOpeYeHa U KOTOPbIE MOXHO
UCIIONIb30BAaTh JJIsl  TIOJYYEHUS SMOPHUOHAIIBHBIX CTBOJIOBBIX KJIETOK. B
HACTOAIIEE BpPEMS MOXHO Ppa3JIUYUTh 4YeThbIpe OCHOBHLIX CIOC00a
HUCKYCCTBEHHOI'0 MOJIy4eHUSA IMOPHOHOB:

* (1)- >MOpHuOH, CO3MaHHBIN oMJI0OA0TBOPeHueM in vitro (IVF) nas
UMILIAHTAIMA B MATKY U BHIOPAHHBIU JIS 3TOU LeJIH;

* (2)- 3MOpHOH, CO3AAHHBIH in Vitro s UMIVIAHTAUU, KaK B (1), HO
KOTOPbIX SABJAETCH «ITHIIHUM» (IONMOJHUTEIbHbIE IMOPHOHBI HEO0X0AMMO
CO31aBATh JJISl TAPAHTUHU YCIEIIHON OePEMEHHOCTH);

* (3)- 53MOpHOH, CO3TAHHBIM UCKYCCTBEHHBIM OILJIOAOTBOPEHUEM JIJIsI LeJIeH
HCCJICA0BAHUSA WM JIVIA HeJed CO3AaHuA IMOPHOHAJIBbHBIX CTBOJIOBBIX
KJIETOK;

* (4)-3MOpHOH, CO3TAHHBIN METOAOM IEPECAAKH KJIETOYHOIO AApPa B
SANLEKJIETKY.

. B kax10M U3 NEPEYUCICHHBIX CIIy4acB 3MOPHUOH UMEET CBOM MOPaJIbHBIN
CTaTyC: B IEPBOM CiIydyae SMOPUOH UMEET CIEHUAIBHBIN CTaTyC Kak
NOTEHIMAJIbHBIN YEJIOBEK, BO BTOPOM- Y SMOpPHOHA HET MOTEHIIHANA CTATh
YEJI0BEKOM, B 3 U 4 ciiy4yasX — SMOPUOHBI CO3IA0TCS JJIs1 ONPEACIECHHBIX LIEJIEH
MCCJICIOBAHUS UJIW UCITOJIL30BAaHUS, KOTOPOE TPEOYET CHEIUATIBHOTO
pacCMOTpPEHUA.



Takum 00pa3oM, MOXKHO c/ejaTh BbIBOJ, YTO TepameBTHUYECKOE
KJIOHMPOBAHUE: KJIOHHPOBAHHUE, B pe3yjJbrare KOTOPOro
pasButue popMUpyOLIErocsi SMOPHOHA NMPEKPAINAETCH Yepe3
14 qHell, 1 B JaJIbHEHILIEM OH MCIOJb3YeTCH AJIA MOJYYEeHUS
CTBOJIOBBIX  KJIETOK, Hampumep, JUIA  BbIpalllUBaHUSA B
1a00paTOPHBIX  YCIOBUAX KpPOBH, II€YEHM, KOXH, IJIa3,
JOCTATOYHO OOJIBIIONO KOJIWYECTBA TKAHEW W KJIECTOYHBIX
CIIEIIAATIBHOCTEN, KOTOPBIE MOTYT OBITh HaM IOJIC3HBI.

’PerOI[yKTHBHOe KIOHHUPOBHHUEC — ITO0 KJIOHUPOBAHUC
oeJ0ro oprammiMma. MHKPOOpPraHuima, AKUBOTHOI'O HJIMN
Y€JI0BCKA.

* KiloHMpoBaHue 3akiw4Yaercss B AYOJIHMPOBAHUM KJIIETKHU
MUKPOOPraHU3MOB  WJIM IeJOr0  OpPraHu3Ma, OObLIYHO
MOJIy4aeMoro 0ecnoybIM NmyTeM OT COMATHYECKHUX KJIETOK, U
KOTOPbIe TeHETHYEeCKH SABJIAIOTCH TOYHOU KOIHEN CBOEH
NnpeauecTBYmed KICTKHA WM OPraHu3Ma.

* CaMbIMH NePBbIMHM KJIOHHPOBAHHLIMH OPraHU3MaMHU ObLIH
pacTeHusl.



KiioHupoBanue pacreHum

Root of

/ carrot plant

Root cells
cultured in Plantle
nutrient medium —

N

Cell division in culture
Single cell

@Addison Wasley Longman, Inc ;
Plant Cloning



KiIoHMpOBaHHNE )KUBOTHBIX

* [IepBbic AKCIEpUMEHTHI OBUIM MPOBEACHBI Ha aM(pHUOUSIX. YUCHBIC
pa3zpaboTaqid MHUKPOXUPYPIrHUECKHM METOJ Mepecaaku  saep
SMOPUOHAIBHBIX KJIETOK OT OJHOM JISATYLIIKA JPyrol 0coowu,
JUIIEHHOM  siul. M3 SMOpHOHOB MOSBUJIMCH  HOpPMajbHBIC
roJIOBaCTUKM. Takue mcciaenoBaHus Hadan B 1962 romy ca3p /[koH
I'epmon, maypear HoOeneBckoli mipeMuMHd 10 MEIHUIHUHE U
¢uznonorun 2012 roga.B 1996 rony An Yuamyt u3z HuctutyTa
Pociuna B OnunOypre, [lloTnanaus, yCOemHo KJIOHUPOBAJ HNEPBOE
MJIEKOTIMTArOIIEe, OBIy 10 uMeHM Jlomm.B Hactosiee BpeMH
MHOTHE BU/JIbI ’)KUBOTHBIX OBLIN KJIOHUPOBAHEL.

Joyiu u eé Terpa — pe3yc KoT- KJIOH
SATHEHOK o0e3bsiHA

AHgaxo



nNonnun AMOGpMonor u reHeTUK n3
PocnnHoBcKoro nHictutyrta A
BunmyT B HOMepe aHrfMNCKoro
XypHana Nature ot 27 cheBpans
1997 roaa onybnukoBan
CTaTblO, B KOTOPOW paccKa3an
00 ycnewHOM 3KCnepumMeHTe no
KITOHUPOBaHUIO OBEYKM.

B npouecce «co3gaHusa» Jonnu
B 277 SAULEKIIeTOK ObINnu
nepeHeceHbl 14pa, B3ATbIe U3
BbIMEHU WWecTuneTHeu oBLUbI-
AoHopa. U3 HMx obpasoBanochb
29 3MOPUOHOB, a U3 HUX BbDKUI
TONbKO oAuH. 3 aTON KNneTKu
Oblyla co3gaHa ocoOb,
reHeTUYEeCKMn ngeHTU4YHas
MaTepu.

lNpecca o0bABUNA O pOXKAEHUMN
Odonnu nuub Yepe3 ceMb
MecsaueB — 22 dpeBpansa 1997
roaa.




OBeuKy, pOXAEHHYIO C MOMOLULIO
reHHOM MHXeHepun, Ha3Banu Jonnu
(aHr. «kKykonka»), n csoe OHa cTana
nepBbIM MJIEKONUTaOLWNM,
BbIpalleHHbIM NYyTeM KNTOHNPOBaHMUA.

Xusub lonnu mano ornnyanachb oT
XXU3HN OObIYHbIX OBeLl. Aaxe poauna
wecTtepbiXx ArHAT. 14 peBpansa 2003
roga, korga onnu Obino 6,5 neT, ee
MPULLNIOCH YCbINUTD.

OCHOBHOM NPUYNHOU ObINIO HAa3BaHO
nporpeccupyrollee 3abonesaHue
NErknx, BbiI3BaHHOE PEeTPOBMPYCOM, a
TaKXe TshKenbiu apTpuT. Mo MHeHuUIO
Lerioro psga ydyeHbIX NpU4YnMHoOn
YCKOPEHHOro cTapeHUus u cMepTu
Jonnu ctano UMeHHO KNoHUpoOBaHuUe.



MeToa nepecagky KJIETOYHOI0 AApPa- KaK Crnocoo
KJIOHHUPOBAHUS OPraHU3MOB HA NIPpUMeEpPeE OBEYKH

Joan.
Hpouecc K/IORUPOBAHUA MOJICHO pa30eﬂumb HA4 nsamb Imanoe.

IlepBbIil 3Tan: MAHMNOYJSUUU C€ JOHOPCKOM KJeTKoU. B3pociasbie
COMATHYECKHE KJIETKHU, B3ITble U3 JSMUTEJUS BbIMEHU OBUbI DUHH-
Jopcer momMemiaju B KYJbBTYPAJIBHYK CpPeAy ¢ HHU3KHUM COAEpPKAHUEM
NUTATEJbHBIX BelIECTB. 3aTOPMOKEHHbIE TAaKMM 00pa3oM KJIETKH
MEePeCcTaAT JAeJUTHCHA, UX TeHbl YTPAYUMBAKT AKTUBHOCTD.

Bropoil 3Tan: MaHUNYJSUNM ¢ AileKkjJIeTKo. B 1o ke Bpems y apyrou
oBIbI —bBJiK-peiic— 3a0UpaJu HEOIIOAOTBOPCHHYI SIMIEKJIETKY, U3
KOTOpPOil yaajasau ee saAapo (u coorBerctBeHHo /IHK), ocraBiass
HETPOHYTON LMTOIIA3MYy SHHIEKJETKH CO BCEMHM AedCTBYHOIIMMH
MeEXaHM3MaMHU, HeOOXOAMMBIMHM /JI OOBIYHOIO0 Pa3BUTUA IMOPHOHA.
Tperui 3Tan: cjavMsiHUEe JOHOPCKOM KJIETKU U 0e3bACPHOU SMIIEKICTKH.
O0e kieTkn — ot oBell @PuHH-/lopcer u biadkdeiic — nomemaan psaaom
APyr € JAPYroM B COCyde € KYJbTYPAJIbHOW Cpeaod U ¢ MOMOIIbLIO
JIEKTPUYECKOr0 pa3psjia BbI3bIBAJIM UX ciaussHUe. B pesyiabrare sigpom
KJIETOYHOI0 TUOpHAAa CTAJO0 HAPO JAOHOPCKOM B3POCTION KJIETKH, a
LUTOIJIa3Ma 000UX TUIOB KJIETOK CJINJIACH BOCAHHO.



MeToa nmepecagky KJIeTOYHOIo si/ipa- KakK cnocoo
KJIOHHPOBAHMSA OPraHU3MOB HA MpuMepe oBeuku JloJim.

JlelictTBe BTOPOro JJICKTPUYECKOr0 paspsaaa 3acTraBjsieT
«padorarb»  MEXaHM3M  €CTeCTBEHHOI0  OILIOJOTBOPEHMS,
HUCI0JIb30BATH BECh MOTCHIUAJ AUIEKICTKM.

YerBepThiil 3TAN: COyCTA 6 AHel CPOPMHUPOBABHIMICH IMOPHOH,
NpoIIeIHUHA Yepe3 Pl KJICTOYHBIX JAeJIeHUH, MePEeHeCJd B MAaTKY
oBlbI bikdgenc.

IIaTelii 3Tan: B pe3yJjbrare 3aBeplieHUsT 0OepeMEHHOCTH OBIbI
binkgeinc y Hee poausiach oBeuka lojsin—reHeTHYECKAss KONUSA
OBIIbI dunHH-/lopcer. OnucaHHbId IKCIIEPUMECHT o
KJIOHUPOBAHMUIO J[0/ILIM MOXKeT ObITh INMPHMMEHEH B IPHUHIMIIE K
JIIOOOMY JPYyroMy BHAY MJUIEKONHUTAIOINHUX, BKJIAKYAS 4YesioBeka. B
HACTOsIIee BPeMA 3TUM METOAOM IOJYYEHO J0CTATOYHO 00JIbIIOE
KOJIMYECTBO KJIOHOB PAa3JUYHbIX BHJAOB KHBOTHBIX: MBbIIIH,
OBIbl, KO3bl, CBUHbH, ObIKa, JIOIIAJU, KOMKH U aAp. Hapsaay c
YIAy4YlIEeHUEM TEeXHOJOIMU KJIOHMPOBAHUS HAYATO [deTaJbHOE
HCCIIeIOBAHME PA3BUTHA TAKHMX OPraHU3MOB.



“Don’t clone
humans!”
Science
2001, 291,
2552




Oc/10KkHeHU NPU PenpPoaIyYKTUBHOM
KJIOHUPOBAHUM:

* CHHAPOM KJIOHMPOBAHHOIO IOTOMCTBA:
* CHHAPOM KJIOHMPOBAHHOI0 ITOTOMCTBA
* AHOMAJIUU PA3BUTHUSA IJIALEHTDI
* [Li10a CAMIIKOM 00JIbIIOH
* BbICOKMH YPOBEHb CAMOINIPOU3BOJILHBIX A00PTOB
* PanHusAs cMepTh
* boJee kopoTkue TesioMepbl ?
* T'eHbl He oTEYATAHBI JOJIKHBIM 00pa3oM

* | eHbI, KOHTPOJIHUPYIOIHUE POCT IJIALEHTBI, POCT
IJ101a, HHAKTUBUPOBAHHbIC B MATEPUHCKHUX
XpoOMOcCOMAax.



KiIoHUpOBaHHE Ye/I0BEeKA

Donor Stem cells removed

from embryo, used
Nucleus  Egg fused  to treat Alzhelmer's,
removed  yithDNA  heart disease, diabetes

0 6@

Embryo

W Genetic materlal (DNA)

' taken from cell of person
\ to be cloned




Bonpochbl AnAa KOHTponsi usyyaemoro matepuana:

1. Bugbl KNOHUPOBaAHUA XUBbIX OPraHM3MoB.

2. MexaHN3Mbl KNOHNPOBAHUA XKUBbIX
OpraHU3MoB.

3. MopanbHO- 3TU4YeCcKue npoodnemsbl
KITOHMPOBAHUA YerioBeKa.

4. ByneTt nu KNOoH YyBCTBOBAaTb, YTO OH UJM OHA
NPOCTO KOMUA KOro-To ApYyroro, KTo yxe
cyw,ecTBOBars, a He Ha CaMOM AeJie OHU camMu?

5. lencTtBuUTENbLHO JNIN A KTO-TO APYroun, HO
NOoMeLLeHHbIU B APYryro yTpooy?

6. KakoBbl OyayT MOU OTHOLUEHUA C TeM, OT KOro
ObIy1 KNOHUPOBAH?



PekomeHAyeMbIW CMIUCOK NUTEPaTYPHbIX NCTOYHUKOB

1. AKTyanbHble npoo6rnembl 6Mo3TUKKN: €b6. 0630poB u pec. / PAH. UHUOH.
LleHTp Hayy4.-uHdOpM. nccnen. no Hayke, oopasoBaHMIO U TEXHONOIMSAM; OTB.
pea. b.I'. OauH. M., 2016. 242 c

2. MuHeeB B.B. Cmbicn OMO3TUKN: AUNEeMMbl UHCTPYMeHTanm3ima u
MmeTadu3nkm B noctmxeHum xusoro // BectHuk KI'My um. B.I. ActadhbeBa.
2014. Ne 3 (29). C. 28-31.

3. MuHeeB B.B. CoumnanbHble acnektbl cmepTtn: dunocodcko-
aHTpononornyeckun aHanuns. M.: Alupekt-Meaua, 2014. 473 c.

4. MuHeeB B.B. dunocodusa cmeptu n ymmpanusa. M.: Ompekr-Meagua, 2014.
95 c.

5. BuoaTnyeckum npakTukym: yuebHoe nocooume / nog pea. O.A.
bananbikuHa. M.: Jlutepa, 2012. 207 c.
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Cnoacu6o 3a BauManue!
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