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PervoHanpHbIM 5TAr BCEPOCCUMCKOMN OJIMMITHAIbI IIKOJILHUKOB I10 SKOJIOTUH

OUCHKH KIOPH PYKOIMHCH SKOJIOTHYECKOIo NpoeKTa

IlIudp npoexra A als

B 2018/2019 yuye6HOoM roay (r. CeBacToroJs)

Iporokon Ne _2 2

Tema npoexra: OSLOM%W%W CRACHOCI16  1COPLLLAL

%%M bl eoberxa

OueHka )KIOPH PYKOMHUCH IKOJTOTHYECKOr0 MPoeKTa

IMIKajda OLeHKMRDPWROIHCH! TIPOECKTa

basibl
IMokazaren I'papanust nepBblii |BTOPOI | TpeTHii Cpennmii
YJaeH YJIeH YJI€H Gasu
KIOpH_| KIOpH_| KIOpH
1. Obocnosannocme memor npoexkma | 0OOCHOBaHA; APTYMEHTSI 1IE1€CO00Pa3HbI ¥ ) 2 J£2)
— 1eJIeCO00Pa3HOCTh apTyMEHTOB, 000CHOBaHA; LieIecO00pa3Ha 4acTh 1 (D = / . 72
TIO/ITBEPIK/TAIONIMX AKTYAIbHOCTh TEMbl | apryMEHTOB 4
TIPOEKTa He 000CHOBAHA, APTYMEHTHI OTCYTCTBYIOT 0 0 0
2. Konukpemnocms, scnocmep KOHKPETHBI, ICHBI, COOTBETCTBYIOT 2 (2 2) i
(bOpMYITMPOBKH Yeu, 3a0ad, a TAKXKE | HEKOHKDPETHbI, HESICHBI WITH HE COOTBETCTBYIOT §I ) 1 Q )
HX coomeemcmeue TeEME IIPOCKTa LEJIb M 3a/1a49M HE ITOCTaBJICHbI Lﬂ 1/ 0 { 5
SIBHO HELIEJIeCO00pa3Ha WM OTCYTCTBYET 0 0 0
3. Teopemuueckas 3nauumocms 0630pa | MOAENH MOTHAA ¥ 000CHOBAHHAS 2 2 A
— MPEZICTaB/IeHa u 00OCHOBaHA MOZIEITh MOJIENIb HENOJIHAs ¥ C1abo 000CHOBaHHASN O 1] WO /{ &
00BEKTA, MOKA3aHbI €€ HEIOCTATKH MOJIENTh 00BEKTA OTCYTCTBYET 0 0 0
4. 3nauumocms pabompl 014 OYeHKU | TIPUBE/ICHA OLIEHKA SKOJIOTMYECKOr0 PUCKa 2 $2) 2
B03MONCHO20 IKOIOZUYECKO20 PUCKA B | OIIEHKA YKOJOTHYECKOTO PUCKA YaCTUYHA (D 1 (1D / 5
paccMaTpUBaeMoi obnacTu HET OLICHKH JKOJIOTMYECKOro pPrcKa 0 0 0 ’
5. 3nauumocms pabomet Ona TIPEUIArar0TCA MEPOTIPUATHA [T (_2/ 2 2 2
CHUNCEHUA BO3MOINCHO20 CHWDKEHMS PUCKa ey
IKOIOZUYECKO20 PUCKA B CHWJKEHHE PUCKA PACCMATPUBAIOTCA 1 @ () // 5
paccMaTpuBaeMoi 001acTH ¢parmMeHTapHO
CHIDKEHUE PUCKA HE PACCMATPHBACTCS 0 0 0
6. Obocnosannocms MemoouxK NIPUMEHEHHE METOIMK 00OOCHOBAHO 2 2 2
JTOKA3aHA JIOTUYECKH W/ WU CCBUIKOM METOAMKH 000CHOBAHbI HE IOCTATOYHO [/I ) ( I} Ny / ﬂ
HA aBTOPHUTETHI W/ WIH MPUBEICHUEM METOMKHA HE OOOCHOBAHEI '] 0 0 (
(hakToB
7. Haznaonocme (Mno2006pasue MCTIOJIb30BAHBI BCE BO3MOMKHBIE CITOCOOBI F AT 12
cnocobos) npedcmagnenus KCTIOJIb30BaHa YacTh CIIOCO0O0B i il T 2l i 2 X 0
pesynemamoe — rpadvky, KCTIOIB30BAH TOJBKO OOHH CIOCO0 0 0 0 /
THCTOTPaMMBbi, CXeMBI, GoTo . P
8. luckyccuonnocme (nonemuynocms) | IPUBOIATCS U 0OCYKIAIOTCA PA3HBIE gy @ \d)
obcycoenus noTyYeHHBIX TIO3ULIMH
Pe3yNbTAaTOB C PA3HBIX TOYEK 3PEHUA, pa3HbIe MO3ULIMK TIPUBOIATCA 6e3 1 1 1 0{/ ﬂ
TTO3ULIH 00CY X ACHUSA
MIPUBOIAMTCS M 00CYIKIACTCS OJTHA TIO3ULIMS 0 0 0
9. Coomeemcmeue conepx aHus COOTBETCTBYIOT; T'MIIOTE3a OLIEHUBAETCA QQ) (12,) (2 ) af ﬂ
YACTUYHO; THUIIOTE3a TOJIBKO YIIOMHUHACTCS 1 1 I /

BBIBOAOB COACPKAHUIO LICJIH U 3a1a4




mKanTa OMEHKHM PYKONMMUCH NpoOeEeKTa

banibi
IMokazare/n I'panauns nepBbIil |BTOPOI | TpeTHi Cpezumii
YieH YJ1€H YJieH
HKIOPU | KIOpH | KIOpH
HE COOTBETCTBYIOT; TMIIOTE3a HE 0 0 0
OLIEHMUBAETCS )
10. Oghopmnenue pykonucu rpaMOTHO CTPYKTYPHPOBaHa (BCE pa3/iesibl) f 2 ( p) '( 2\
(BBEmEHME, TUT. 0030p, MATEPHAIBI U | UMEIOTCS HE BCE PA3/IEIibl, HEY/I. CITMCOK e 1 b [z Vi
METO/IbI, PE3YJIBTATHI, OOCYIKIECHHE, JIUTEPaTyPhl 7
BBIBOJIbIL, IATEPATYPa) otopmiieHa HEOPEKHO 0 0 0
HUTOI'O: xoamyecTBO 0A/VIOB 32 PYKONHCH NPOEKTA /y/’ A

P
Anajin3 opopmiIeHHS PYKOMHCH IKOJIOTHYECKOro npoexkra (mudp 0&

- 00BEM PYKOIHUCH (HY>KHOE NMOJYEPKHYTh ):
He MeHee 5 u He Oonee 20 cTp. (6e3 NpunoKeHwHii ),
MeHee 5 cTp. (6e3 NpuIoKeHHH ),
oonee 20 cTp. (6e3 mpunoxeHui),

- PHQT ¥ MEKCTPOYHBIH HHTEPBAJT (HYKHOE MTOTYEPKHYTH):

pasmep 14: Times New Roman, MW o
pasmep He 14: Times New Roman, 1160 MexCTpodHbIHA HHTEpBaN He 1,5,

- B OTJIABJICHHMH YKa3aHbl (HE yKa3aHbl) CTPAHHIIbI Pa3/e/I0B (HY)KHOE MOMYEPKHY Th);

- apyroe (ykaszaTh Npy HaJIU4YUH)
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PeruoHanbHbI# 3Tar BCEPOCCHUHCKOM OTMMITHA/IbI IKOTBHHUKOB 10 IKOJIOTHH

- B20

18/2019 yuebroMm roay (r. CeBacToross)

IIporoxoa Ne _/Z ot 07.02.2019

OUCHKH KIOpH yCTHOﬁ 3AMHUTHI SKOJOIHYE€CKOro npoexKTa

YaacTHuK Kyssmenko ["eopruii BaguMosuy Knace 9
(Damumas MUms Otuectso)
Tema «HOTCHIJ.I/IaJIBHa}I OnaCHOCThb KO(bCHHa JUJIA 3J0POBBSI YCJIOBCKA)
OueHka XKIOpH YCTHOMH 3a1IHTHI 3KOJIOTHYECKOr0 NPOeKTa
MKajla OMEHKH COOOmMEeHHUS
Bbajnbi
IMoxazare/m I'pazauus nepBbIit |BTOPOit |TpeTwii OueH?q—
qaeH YJieH YieH HbIN
KIOPU | KIOpH | KIOpH Hasn
1. Coomeemcmaue coobieHns COOTBETCTBYET MOJIHOCTBIO &) () | &)
3asBJICHHOM TEME, LIEJIU U 33/1a4aM €CTh HECOOTBETCTBHUA (OTCTYTUICHHS) 1 1 1 Z
TIPOCKTa B OCHOBHOM HE OTCYTCTBYET 0 0 0
2. Cmpykmypuposannocms CTPYKTYPHPOBAHO, 00€CTIeYHBaeT @ @) @
o| (Oprammsaim) coobueHHs, koTOpas CTPYKTYPHPOBAHO, He 00eCTIeuHBaeT 1 1 1 Vg
= obecriequBaeT MOHUMAHHUE €TO
= |_coneparms HE CTPYKTYPHUPOBAHO, He obecrieunBaeT 0 0 0
w | 3. Kynomypa esicmynnenus —urenve | pacckas 6e3 00palleHus K TEKCTY @) 2) | 2
= | CJIMCTa WM PAcCKas, OOpaIeHHbIH K pacckas ¢ 00paIeHHeM K TEKCTY 1 1 1 2
= | ayIMTOpHH YTEHUE C JIUCTa 0 0 0
> 4. locmynnocms coobuiexwsi o JOCTYITHO 6€3 yTOYHEHHUs BOTIPOCOB @2 | 2
&~ | COIEp KaHMK NPOEKTA, €ro LIEsX, JIOCTYTIHO C YTOYHSAIOIUHUME BOTIPOCAMH 1 1 1 /Z
Q| 3amayax, MeTolax ¥ pe3ybTaTax HEJOCTYITHO C YTOYHAIONMMU BOIIPOCAMU 0 0 0
2| 5. Henecoobpaznocmes, uesnecoodpazHa @ (2) @
/@ | UHCMPYMEHMAIbHOCMb HATIIHOCTH, | LIETIecO00Pa3HOCTh COMHHUTEIbHA 1 1 1 ,Z
YPOBEHB €€ UCTIONTb30BAHUS He uesiecoobpasHa 0 0 0
6. Cobnrodenue BpeMEHHOTO co0moIEH (He TpeBbIIeH) (2) @ (2)
pernamenTa coobuieHus (He Gosee npeBbIeHNe 6e3 3aMeyanus 1 1 1 3
7 MuHYT) TIPEBHIIIEHHE C 3AMEYAHHEM 0 0 0
7. Yémrocms v nonHOMA OTBETOB HA | BCE OTBETHI YETKHE, MOJIHBIE @) (2) @ p
: JIOTIONTHUTENIHHBIE BOTIPOCHI 10 CYIUECTBY | HEKOTOPHIE OTBETHI HEUETKHE 1 1 J 78
 |_Coo0mIeHHs BCE OTBETHI HEYETKHE/HETIOTHBIE 0 0 0
| 8. Braoenue cnenmansHOM BJIazieeT CBOOOIHO 2) 2 | 2
> TEPMHHOJIOTHEN 110 TEME IMPOEKTa, MHOTIA ObLT HETOYEH, OLIHOAIICS 1 7 1 ,@
2 | MCTIONB30BAHHOM B COOOIIEHUH HE BJIaJieeT 0 0 0
91 9, Kyrismypa ouckyccuu — ymenue OTBETHJI HA BCE BOTIPOCHI @ (Q_A | 2) Y
= | riomsTH coBece HMKa 1 ApryMEeHTHPOBaH- | OTBETWI HA OOJIBIIYFO YacTh BOTIPOCOB 1 1 1 /2
= 1o otBeTHTs Ha ero BOTIPOCHI HE OTBETHJI Ha OOJIBIYIO 4acTh BOTIPOCOB 0 0 0
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BBepenue

Ilenb PpadoThl: U3yUWTh XapakTep XPOHWYECKOTO [eHCTBUSI pa3HbIX
KOHLIeHTpaLMii Ko(heriHa Ha HEKOTOpPhbIe a/IaliTUBHO BaKHbIe TI0Kasarenu y Drosophila
melanogaster.

3ajgaun padoThI:

1. W3yunte BiMsHUe KO(eWHAa pasHbIX KOHLIEHTpALMd Ha IOKa3aTeau
YKU3HeCTiocoOHOCTH U TuiofoBUTOCTH Drosophila melanogaster.

2. OLleHUTb TOKa3arelb OTHOCUTE/NIbHOW TMPUCIIOCOONIEHHOCTH MyX K
JIeMCTBUIO pa3HbIX KOHLIEHTpalMi KoerHa.

3. BbIsSIBUTH 3aBUCMMOCTb aJalTUBHBIX TPU3HAKOB MYX OT JIUTEIbHOCTH
BO3/IeCTBUS KO(erHa.

AKTya/IbHOCTh BHIOPAHHOU TeMbI

Kode - Haubonee nomyssipHbIi U pPaclpoCTpaHEHHBIM HAlTUTOK B COBPEMEHHOM
mupe. OCHOBHasi pO/jb 3TOrO HAalMTKAa B paldOHe CBsi3aHa C €r0 TOHWU3UPYIOLUM
3¢ deKxToM, KOTOpBIM 0O0yCIOBIEH Cofiep)KaHWueM ajKaJou/0oB IyPUHOBOTO psija:
Ko(erHa, TeobpoMrHa U TeodusiMHa. Bce Tpu coefiHeHUs IIMPOKO Tpe/iCTaBIeHbl
BO MHOTMX TIMIIEBBIX MPOAYKTAaX: Yail, Kakao, LI0KOJaZi, SHepreTuueckKre HaruTKU,
Coca-cola u gp.

OfHaKO OCHOBHBIMM HCTOYHMKAMHU Ko(pemHa B pauyoHe 95% poccusiH B
Bo3pacTe 18-44 roma ciyxar kode U uyail. B cpeiHeM, B uallike UepHOro yasi
cogepxxutcs 50 mr, B yatike 3eseHoro 4as — 20—46 Mr koderHa, a B yalike kKode,
TIPUTOTOB/IEHHOTO W3 HaTypa/bHBIX 3€peH, cofepKuTcs npuMepHo 100 Mr kogenHa
[5].

OCHOBHOM TPUYMHOW IIMPOKOTO PAaclpOCTpaHeHUsi KoQeuHa SB/ASeTCs ero
BO3/IeMICTBME Ha LIeHTpaJdbHYI0 HepBHyK cucteMy. Takke KkodewH yCUIMBaeT
Cep/lIeYHyI0 JesiTe/lbHOCTb, YCKOPSIeT MyJIbC, BbI3bIBA€T pacCIlIUpeHre KPOBEHOCHBIX
COCYZI0B (TIperMYIL[eCTBEHHO COCYZIOB CKeJIeTHBIX MBILIL], TOJIOBHOIO MO3ra, CepzALa,
TI0YeK), yCUIMBaeT mMoueoTesneHue. [103Tomy faHHBIM ajikajouf BXOZWT B COCTaB

0OJIBIIIOTO YKCIa JIEKAPCTBEHHLIX ITPEIIdpPdaTOB.


https://ru.wikipedia.org/wiki/%D0%9F%D1%83%D0%BB%D1%8C%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%87%D0%B5%D0%B3%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D0%BE%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D1%81%D1%83%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D0%BE%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D1%81%D1%83%D0%B4%D1%8B

BMecTe c TeM M3BeCTHO, UTO pery/sipHoe ToTpebseHre KoderHa B OOMBIINAX
KOHLIEHTpaLMsSX TNPUBOAUT K HapYLIEHWIO0 TIPOLIECCOB pernapalyy, OKa3bIBasi
MyTareHHbIN 3¢ eKT Ha opraHusM [8].

YuutbiBasi MPOTUBOpPEUMBLIE AaHHble O JeMCTBUMU KOoderHa Ha OpraHusM,
aKTya/IbHbIM SIBJIIETCS  OTpe/le/ieHHe BAMSHUS JAHHOTO ajikajJiou/la B pa3HbIX
KOHIIEHTpALUSIX Ha >KU3He/esiTeTlbHOCTh OpraHu3Ma.

O0BeKT ucc/ieJoBaHUA

B pabote ucnonb30Bacs KaacCHuecKui 00beKT TeHeTUueCKUX UCC/IelOBaHUM
- ruiofoBas Myiika Drosophila melanogaster, HeceneKTHpOBaHHas JIMHUSI JIUKOTO
tuna Canton-s (C-s).

IIpo3oduia BO MHOTHX acriekTax (CTpYKTypa pelLielTopoB, HelipoMeIhaTOpOB,
pa3BUTHE CTPeCC-Peaki[id B OTBeT Ha /elCTBHe HeOMaronpusaTHRIX (HaKTOpOB
OKpY>KaroIllell cpe/ibl) aHa/IOTMYHA C IMO3BOHOYHBIMU JKUBOTHBIMM [7]. A TIOCKOJIBKY
39% ee TeHOB IOMOJIOTMYHBI reHaM uejioBeka [13] u MeTabonmueckasi akTHBAIUs
MOCTYMAKIIUX B OpPraHU3M BeILeCTB TakXe CXOAHA C TaKOBOW ueoBeKa, TO
apo3oduia sBAsSeTCA yAOOHBIM OOBEKTOM IS W3y4YeHHUS Pa3/MuUHbIX acCIleKTOB
neicTBUs KoderHa, B TOM YMC/Ie U OT/la/IeHHBIX.

[Mvpokoe wucro/ib30BaHUe APO30(UIbI B HAyUHBbIX MCCIEJOBAaHUSIX TaKXkKe
CBS13aHO C TaKUMM MOJI0KUTEebHBIMUA KaueCTBaMU T1JI0[JOBOUM MYIIIKH, Kak:

¢ KopoTku¥i nepuos pa3BuTHs OT siilia 0 uMaro cocrassieT 10-12 cyTok;

¢ BbicoKasi TIJIOfIOBUTOCTD;

* [Ipocrora copepykanus;

¢ KOMMakTHOCTb KylbTyp (B OZHOM TIpOOMpPKE MOXKET pa3BUBAThCS
MHO>KECTBO 0CO0€eM).

IIpakTHYecKas 3HAYMMOCTh PaboThI

PaccmoTrpeHHbie B paboTe (hakThl BAUSHUS Pa3HbIX KOHLEHTpALUi KoderHa Ha
OpraHvM3M WMelT o0coboe 3HaueHWe B CBSI3M C POCTOM TOTpeOsieHus
KOo(perHCo/iep>KallliX TPOAYKTOB, HAIUTKOB U JieKapCTBEHHbIX TTPeraparoB JHIbMU,

HaXoAIMMWMMKCA B 30HE PUCKA — OE€TbMU, ITOAPOCTKAMU, 6EPEMEHHBIMI/I JKEHIIIMHAMM.



Oco3HaHue TOro, 4to KodewH B OIpe/ieJIeHHOM CTereHd OTBEeTCTBEHeH 3a
BO3HUKHOBEHHE U TIPOsiB/ieHHe 3a00/ieBaHUM, BEPOSITHO, MOXeT T03BOJIUTh PEILUTh
npobieMy UX Mpe0TBpallleHUsl.

CTaHOBUTCS OYeBUJHOW HeoOXOAMMOCTb pa3paboTKu peKoMeHJaluil 110
notpebieHnt0 KodenHCcoAepKallix MPOAYKTOB U HAMUMTKOB, C(POPMYIUPOBAHHBIX C
yueToM TakKux (haKTOpPOB, KaK COCTOsIHUE 37I0POBbS UesioBeKa, Hajimuue 3abosieBaHUi
Y CTereHb UX Pa3BUTHS.

MeTtopabl UCC/1eJ0BaHUA

1. MeTog, BeieHUsI Ky/IbTyPbl AP030(UTbI

Myx BbIpaluBajMd Ha I[WATATe/IbHOW CaxapHO-APOXJKEeBOW Cpele TIpU
temrtepaType 2313 ° C. KyabsTypbl po30hu/ibl pa3BUBaIMCh B TTPoOHpPKax BeICOTOM 10
CM U AraMeTpoM 2,2 cM. B kaxxz10i1 mpobupke 06bEM MUTaTeIbHON Cpe/ibl COCTABJISI
5-6 M. Bo Bcex ombiTaX, KpoMe KOHTPOJs, B TMUTaTe/NbHYIO cpely Obul fjo0aBrieH
koderHa B KOHIjeHTpauusx 3 mr/mi, 1 mr/ma u 0,13 Mr/mi Ha MpPOTSHKEHUH TPEX
TTOKOJIEHU M.

2. Mertog, OLIeHKM HEKOTOPBIX aJJaliTUBHO BaKHBIX MIPU3HAKOB!

- OLleHKa TJIOIOBUTOCTHU - CpeJjHee KOJIMYeCcTBO 00pa30BaBILIMXCS MTyTapueB OT
OZJHOU Maphl MyX;

- OLleHKa >XKM3HeCI0COOHOCTH - Cpe/iHee UMC/IO MOTOMKOB Ha CTaJul UMaro OT
OJJHOU Mapbl MyX;

- OIeHKAa  MPHUCIIOCOO/MeHHOCTH  (OTHOCHTENbHOM 3¢ GheKTUBHOCTH
PasMHOXKEHUSI) - OTHOILUEHWEe CpeJHero uWcja IOTOMKOB OT OJHOW TMapbl MyX
OMBITHOU KY/IBTYPbI K CPeJHEMY UMC/IYy MOTOMKOB OT OFHOM Tapbl MyX JUHUM C-S
(KOHTpO/IB).

3. Maremathiueckuii  aHaau3  TOJMIyYeHHBIX  JAaHHBIX  TIPOBOAWIA

CTaHJapTHLIMU MeTO/IaMU: UCII0/Ib30BaJIv OL|€HKY CpeZiHer0 apu(MeTU4eCcKoro.



Drosophila melanogaster Kak 0M0/10THYeCKHI 00bEKT

[po3odusibl ABASIOTCS MpeACTaBUTENSIMUA OTpsiZia JBYKDbLIble HaceKOMbIe,
nopoTpsiia Kopomkoycble 08yKpbLible, ceMelcTBa [110008bie mywku (Drosophilidae),
KoTopoe BKtouaeT 6osiee 2500 BuzOB. JIaTHHCKOe Ha3BaHUe CeMeHCTBa MPOU3OIIIO0
OT Ha3BaHus poga Drosophila («obsiiyid Baary, pocy»), CemelCTBO J0OBOJBHO
obmmmpHoe: Toibko B EBpomeiickoii yactu Poccum oHO mpezctaBiieHo 14 pogamu,
caMblii KpYIIHbIN 13 KOTOPBIX pof, Drosophila. Ha cerofiHAIIHNN IeHb OMIMCaHO OKOJIO
1500 BugoB Drosophila (B EBpometickoii uactu Poccum BcTpeuatorcsi okosio 40
BUJIOB).

Mopdoorust

[po3o¢guia uMeeT KpacCHbIe la3a, Iapy KpbUIbEB U JKEITO-KOPUUHEBYHO
OKpacKy Tejla C TOMNEPeYHbIMA UYepPHbIMHU
KOJTbL]aMH ToTepex Oprolika.
Mopdonoruuecky, caMKu ¥ CaMLibl OT/TMYAFOTCS
Apyr OT JApyra To LieJIoMy psily TIPHU3HAKOB.

CaMKu KpymnHee CaML[OB: JJIMHAa Tejla CaMKH

OKOJI0O 2,5MM, caMIjbl 3aMeTHO MeHbllIe.
bpromko y caMKu OKpyIzioe, C 3a0CTPEHHBIM KOHLIOM, y caMmia OHO
LWIWHAPUYECKOe, C TIPUTYIUVIEHHBIM KOHLIOM. TakKe camiia MOXKHO JIETKO OT/IMUUThb
OT CaMKM [0 HEeCKOJIbKMM [I0C/IefJHUM CerMeHTaM, KOTOpble Yy Hero CIUIOLIb
TIUTMEHTHUPOBAaHBI.

Buosiorus pa3BuTusa Apo30Puibl

nuTenbHOCTb OHTOTeHe3a po3oduabl  npu 25 °C — okono 10-12 pgHel.
[lepBoe criapriBaHue y CaMK{A MPOUCXOAUT He paHee ueM 4yepe3 12 yacoB mocse
BbIXOZa U3 KyKoJIKU. Konynmaiusa mautca okono 20 MyuHYT. MOMEHTY KOIyJ/ISLyu
NpeAlecTByeT [OBOJBHO CJIOKHBIM aKT T[O/I0BOTO  yXa)KMBaHWs. |JlaBHbIMU
9/IeMEHTaMHM TIOJIOBOTO YXa)KUBaHUSl SIBJIAIOTCS BUOpalvis KpbLTEB CAMIIOB,
OpUeHTAaLUs «I1I0Ka3» KPbUIbEB, yaphl U IOIbITKA KOMY/ISALIUU.

Uepe3 CyTKU I0CJ/Ie OIUVIOAOTBOPDEHUSI CamMKa OTK/IaJblBaeT Ha I[OBEPXHOCTh

nuTaTrebHOU cpefibl o 50-80 sl B CyTKU, OOJIbITIeN UacThio MMOOTM30CTH OT CTEHOK
6


https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B0%D1%80%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D0%BD%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D0%B0%D0%B7

TIPOOUPKH, T7le COJEeP)KUTCS MeHbIlle Biaru. fiia gpo30dubl BHITIHYThIE, JITUHON
okoJj10 0,5 MM.

OMOpHOHa/IbHOEe pa3BUTHE Ha CTaiud sMlla TPOJO/DKAETCS OKOJIO CYTOK.
BbuTynuBILIMeCS TUUMHKU DPAaCcTyT Ha TMPOTSDKEHWUM 5 [JHEM, ABaXKAbl JIMHSA 3@ 3TO
BpeMs: uepe3 24 u 48 yacoB nocsie BbUIyIuleHUs. [lepBoe Bpems nocsie BbUIYTIJIEHUS
JMUMHKA OCTalOTCS Ha TIOBEPXHOCTH Cpefibl. 3aTeM OHHM YXOAAT BIyOb €€ U
OCTalTCSl TaM [0 MOMEHTa OKYK/IWBaHUA. B TeueHue 3TOro BpeMeHU JIMUMHKH
aKTUBHO pacTyT W TMUTAIOTCS pasjaratroliuMucs cybcrparamu (¢hpykramu, OBOIAMU
WU.T.[I.).

Ha 4-5 cyTKy JIMUMHKU TIOKWJAKT Cpefy, MepecTaroT MUTATbCsA, CTaHOBATCS
HEeMOJBWKHBIMU, OKDPY)KarOTCS MylapMeM U [peBpallialoTcsd B KYKONKy. Cragus
KYKOJIKU [IJTATCSL OKOJIO 4-5 CYTOK. 3a 3TO BpeMmsl pa3pyLlIar0TCsl IMYMHOYHbIE OpraHbl
M TKaHW (3a WCK/IIOUEHVWEeM TOHaJ, YU HEPBHOW CHUCTEMbI) M pPa3BMBAIOTCSl OPraHOB
¥Maro. 3a HeCKOJIbKO 4aCOB [I0 BbLIYIUJIEHWS] XOPOLLIO BUHBI KPbUIbS, I71a3a K 3TOMY
BpeMeHU MPUoOpeTaroT SIPKO-KpacHbIM 1[BeT.

MoJtozble, TOJBKO UYTO BBUIYNMBLIMECS MYXW, MUMEKOT [JJIMHHOE >KeaTOBaToe
TeJIO, MOUTH JIMILLIEHHOe TMUIMEeHTa, KOPOTKUe, ellé He pacripaBjieHHble Kpbuibs. [1o

3THUM IIPU3HAKAM MOJIOABIX MYX JIE'KO MOXXHO OT/IMYHUTBL OT B3POC/IbIX.



https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%BA%D0%BE%D0%BB%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%83%D0%BF%D0%B0%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D1%8C%D0%BA%D0%B0

Marepuasibl M MeTOAbI UCC/IeJOBAHUS

B pabote ncriosnib30Bav Hece/leKTHPOBAHHYIO JIMHUIO AuKoro Tura Canton-S.
Myx pa3BoAu/Iu Ha TMTaTe/LHOM Cpejle, coAepkalleit Ha 1 1 BoApl: arap-arap — 7 T,
apoxoku — 30 1, caxap — 167 1, MaHHas kpyrna — 125 r - KoHTposb [6], u c
KOHI[eHTpalusiMu koderHa 3 mr/mi, 1 mr/mn u 0,13 Mr/mi — ONIbITHbIE BapUAHTHI.

Bce KOMIIOHEHTHI Cpefbl SIBASIFOTCS MWUTaTeNbHBIM  cybcTparoM  fijist
Pa3BUBAKOLIMXCS JIMUMHOK. [Ipopociiive Ha MOBepXHOCTU CPeAbl APOXOKU - [VIaBHBIN
3/IeMEHT THUIIU B3POC/IbIX 0COOeH.

OrcaxuBarb MyX Jyullle 4Yepe3 CYTKU TII0C/e TIPUTOTOB/IeHUS cpeAbl. B
KKyl TPOOMPKY CrefyeT ca)kaTb 10 2-3 Mapbl CaMliOB U caMoK. [IpeBbiiieHe
yKa3aHHOW HOPMbI MOXKET BBI3BaTh IepeHacesieHre B Ky/JbType, UTO BI€UET 3a cOO0

3HAUMTE/IbHOE M3MeJ/IbUeHHE MYX W COKpdlleHHWe MMPOAO/DKHUTEIbHOCTHU UX XKHU3HU.

Knasgka HauMHaeTCcsi Ha BTOPble CYTKM II0C/e CIIapUBaHUsl, [OCTUTrast
Makcumyma Ha 4-51 fieHb. B 3T0 Bpemsi caMKu OTK/Ia/ibiBatOT B cpegHeM 50-70 suil.
3areM UHTEHCHUBHOCTD KJ/Ia/IKU YMEHbBIIAeTCs, HO MPOJO/DKAETCS 10 KOHLIA )KU3HU.

[Tpu mocTaHOBKe CKpelBaHWi He00X0UMO UCTI0/Tb30BaTh BUPTUHHBIX CaMOK,
He 11031Hee 10 YacoB TOC/Ie UX TIOSIB/IEHHUS U3 KYKOJIOK, ITOCKO/IBKY >KHM3HECII0COOHast

CriepMa MOXXET XPaHHUTBLCA B CIIEPMATEKAX CaMOK B TeUeHHe HeCKOJIbBKHUX CYTOK I10C/e

CriapyBaHMUsI.



Bce mMaHMmysnssLMM ¢ MyxaMmH TNPOBOJATCS I10J HAPKO30M C MCII0/Ib30BaHHUEM
cepHoro 3¢wupa.

B npuroroBsieHHble TIPOOUPKU CO Cpefiol, copepskalleil KoderuH B 3a/laHHBIX
KOHLIeHTpaLMaX, OTCaKWBaJd BHUPIMHHBIX MyX, CaMmLOB M CaMOK OTZeJIbHO.
Okcro3unusi  obpabotku — 24 uaca. 3areM TIIPOBOJWJIOCH CKpelljuBaHue
00paboTaHHBIX CaMOK M CAaMILIOB COOTBETCTBEHHO BbI/IeDP)KaHHBIM KOHI[EHTPALIUSIM.
Uepe3 ceMb CYTOK pojuTesieli M3 TMPOOMPOK TepecakxvBalld Ha HOBYIO Cpepny,
cofep’kallyro KoerH B TOW >Ke KOHLeHTPaLMW YTO U MPU MepPBbIX CKPeLIUBaHUSIX.
BrlgiepxvBany ciefyrolye ceMb JHel U BBIITY CKaJIH.

1151 IlepBOU 3a/iauM IIPOBOAWIIN MOLCUET BbUIETEBLIMX MYyX I1epBbIX U BTOPBIX
CeMH [JHeW, TakKe yUWTBhIBa/I0Ch YMCJIO MyrapuyMmoB. T.e. onpezensyii KOIUUeCTBO
IIOTOMKOB OT Iapbl MyX Ha CTaJUsX MMaro M Kykosku. Ha oCHOBe mojyuyeHHBIX
JIAHHBIX PACCUMTHIBAJICS MOKa3aTe/lb peajbHOM IMJIOJOBUTOCTH U YKU3HECIIOCOOHOCTH
y IMHAK Jukoro trrna Canton-S mpu [elCTBUM pa3HbIX KOHL[eHTpaLui KoenHa.

KonuuecTBO OTOMKOB OT Mapbl 0cobeli 3aBUCUT OT KU3HECTTOCOOHOCTU caMuX
MOTOMKOB Ha SMOpHOHA/NIbHOM, JUUMHOUHOW M KYKOJIOUHOM CTa[usIX pa3BUTHS, a
TaKXe OT IVIOLOBUTOCTU POAUTENIeN. YUUThIBas 3TO, /Il OLIEHKU IIJIOJOBUTOCTA MYX
BBICUMTBIBAJIM CpeZiHee KOJIMUeCTBO 00pa30BaBILIMXCS MyTapyeB OT OFHOM Maphl MyX,
IJis OLIEHKU >XU3HeCcroCOOHOCTH - Cpe/jHee UMC/I0 IMOTOMKOB Ha CTaJiud MMaro OT
ofHoM napsl MyXx [1]. ITapasniensHO NPOBOAUIMCH aHATIOTUUHbIE MAHUITY/ISILUU U /151
KOHTPOJIAL.

[N OUeHKM BIUSHUSL pasHbIX KOHLIEHTpalMyd KogerWHa Ha IloKasaresb
OTHOCHUTE/IbHOM TPUCTIOCOOIEHHOCTH (oTHOCHTE/IbHOM 3¢heKTUBHOCTH
Pa3MHOKEHHSI) MyX BbICUMTBIBA/JIM OTHOLLIEHWE CPeJHEro 4Kc/a MOTOMKOB OT OFHOMU
napbl MyX OIIBITHOW KY/IBTYPbI K CpPeJHEMy UYMCJIy IIOTOMKOB OT OJHOU Iapbl MyX
iU C-s (KOHTPOJIb).

[lns BbIsAB/IeHHs 3aBUCHMMOCTH aJANTUBHBIX CBOMCTB MYX OT JJIATEIbHOCTH
BO3Z€MCTBUA  pasHbIX  KOHLIEHTpaLuii  Ko(eMHa ydeT  IUIOJOBUTOCTU U

>KM3HeCII0CoOHOCTH MyX TIIpOBOAW/IN Y 3 Imap B KaXXI0OM BdpHdHTE OIlbiTa Had



MpOTsDKeHUH 3 mokKoneHur. COOTBETCTBEHHO, YUWUTHIBAJIOCH TMOTOMCTBO OT 36
POAUTENBCKUX Map.

Yro6bI MCK/TIOUNTH BO3MOKHOE BJIMSIHHE Ha U3ydyaeMble aJlaliTUBHBbIE CBOWCTBA
MyX  Ce30HHBbIX (DaKTOpOB, U3MepeHus TiOKa3aresell  TUIOAOBUTOCTA U
JKHU3HeCIoCOOHOCTH MPOBOAUINCH KaXk/ble 2 Hefenu [2].

Pe3ybTaThl M 00CY)KAeHHE

[TepBbiM 3TarioM paboTbl ObUIO UCC/IefOBaHHWE U3MeHeHUsl TIoKa3aTessi
>ku3HecrocobHoctu Drosophila melanogaster Tipy IeiCTBUM pa3HbIX KOHI[@HTPALUM
kodeuHa. Bo Bcex uccienyembix ciayvasix (OnbIT 1, ONBIT 2 U OMBIT 3) OTMeYaeTcst
CHW)XeHUe [JaHHOTO TOKa3aTesisi y>Ke B MepBOM IOKOJIeHUsI Pa3BUTUSI MYX B CpeJe,
cogepskaijeli kogeuH. Ilpu [ganbHeliiieM [JeMCTBUM BBICOKHMX KOHIIEHTpalUi
Ko(perHa 3TOT MOKa3aTesb MPOZA0/DKAeT CHMXKAThCSl BO BTOPOM U TPETheM TOKOJIeHUH
MYX.

B omneite 3 OTMedaeTCsi He3HAuMTeJbHOE BO3pacTaHWe IIOKa3aress
JKU3HeCIOCOOHOCTH K TpeTbeMy TIOKOJIEHWIO Pa3BUTHSI MyX B Cpejie, cofieprkaillei
KO()eMH B MUHMMAa/IbHOM KOHLIeHTpauuu. OJHaKo KOIMYeCTBO MOTOMKOB OT OFHOMU

Iapbl MYX IMIPH 3TOM HE€ JOCTUI'd€T YPOBHS KOHTPOJIA.

160
g
= 140 ||
S
;[ 120
=
9]
g 100
é 80 B KOHTPO/b
= W 3 Mr/mMn
§ 60 1 Mr/mn
=i
2 40 H 0,13 Mr/mn
=
o
= 20
=
g o

C-s F1 F2 F3

IToxoneHue

Puc. 1. BiusaHus pa3HbIX KOHIEHTPaui Kod)enHa Ha MOKa3aTe/Ib KU3HeCIoCOOHOCTH

Drosophila melanogaster
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CrnenyeT OTMETUTb, UTO TpHU [JIeCTBUM KOo(erHa KOHLIeHTpauueild 3 Mr/mi
Tr0Ka3sareJsib [VIO4OBUTOCTH COCTaBJsIeT BCero JUllb 23-28 % OT ypOBHSI KOHTPOJIS.

HeticTBre KoderHa MPUBOAUT K CHU)KEHHIO He TOJbKO KOJIMYeCcTBa TOTOMKOB
Ha CTaJuy UMaro, HO U Ha CTaJWU KYKOJIKHA. KO/MueCcTBO KyKOJIOUHBIX ITyriapueB OT
OJHOW Tapbl MyX JIMHUM AUKOro Tuma C-S TakKe CHW)XAeTCsl KakK MpU JeMCTBUU
MUHUMAaJbHOM KOHL[eHTpalUU KOo(erWHa, TaK U MaKCUMajbHOM, JOCTWrasi YPOBHS

KOHTPOJISI TONBKO K TpPeThbeMy ITOKOJIEeHWIO B Ccpefie C KOoHLleHTpaiueli KodeuHa 0,13

MI/MII.
= 160
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° 40
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Puc. 2. BaiusaHus pa3sHbIX KOHI[eHTpanuii KodenHa Ha noKa3are/ib M/I0J0BUTOCTH

Drosophila melanogaster

[Tpu pa3BUTUU MYyX B KO(perHCoepKallleld cpefie C KOHL|eHTpalell akTUBHOTO
BeljecTsa 3 MI/MJI TIOKasarejb IUIOAOBUTOCTH cocTasisier 30-38 % oT ypoBHs
KOHTPOJISL.

[Tpu aHa/mM3e TOMyUYeHHBIX JAHHBIX Obla yCTAaHOBJEHa 3aKOHOMEPHOCTh:
BO3/IeliCTBYe pa3HbIX KOHIIeHTpal[uii KoderHa COTIPOBOXK/IAeTCsl YBeIMUeHneM Yuc/ia
MyCThIX KYKOJIOUHBIX MyTapreB K TPeTbeMy MOKOJIeHHUI0 Pa3BUTUS MyX. [Ipuuém npu
JIeiCTBUM MaKCHMa/bHOM KOHILIEHTpaluu KodewHa (3 Mr/Mj) Ha CTaiuM KYKOJKU

norubaet 10 48% Bcex 0cobetd.
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Puc. 3. BriusiHue pa3HbIX KOHLIEHTPaHii Ko)enHa Ha KOJIMYeCTBO 0C00ei, Moruommx

Hd CTaJUH KYKOJ/IKH
OI-IEBI/I/:[HLIM OKd34/10Cb, 4YTO C YMEHbIIEHHMEM KOHLIEHTPpalUX KOd)EHHa

KO/IM4YEeCTBO ITyCThIX ITYIIdPUEB TAK)XXE YMEHBIIIAETCA.

E 35

X

Eu 30

=

& 25

I

2

(3]

20—

=

B 5

g

'S

= 10

)

=

= 5

&

S

(=] 0 T T

N 3 Ma/mr 1 mn/mMr 0,13 mn/mr
IToxkonenue

Puc. 4. 3aBHCHMOCTH KO/THYeCTBA 0C00ei, MOrudImmx Ha CTa/ {1 KyKOJIKH, OT

KOHILIeHTpanuu KodeuHna
V3 [gaHHBIX JMTEpaTypbl W3BECTHO, YTO KOGEeWH CrocoOeH HarpsMyro
CBA3BIBATHCA C 6I/IOHOJ'[I/IMepaMI/I, TdaKUMH, KdK (l)epMEHTbI W HYK/IEMHOBbIE KHMCJ/IOTHI.

Cesi3biBanue ¢ /IHK, B cBowo ouepe/b, MPUBOJUT K W3MeHEeHUIO KOHbOpMaluu
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MOJIEKY/Tbl, UTO MOKeT ObITh TIPUUYMHOW T10/|aB/ieHUss aKTMBHOCTHA (PepMeHTOB,
ydacTByrolux B pernapauuu JHK [3,9].

BeposiTHO, BbIpall[iBaHWe MyX Ha KodeuHcojepskailell cpefe MPUBOAUT K
noBpexxeHusiM [IHK, koTopbie B HOpMe perapupyroTsi, @ B IPUCYTCTBUU KOperHa —
HeT. U, Kak pe3y/bTar, TOSB/ISeTCS BbICOKAsh CMEPTHOCTb Ha TpeJrMaruHaabHbIX
CTaZIUsIX pa3BUTUS MYX.

Taxke KoeHH MOXKET CHW)XAaTb MHUTOTUUECKUN WHAEKC Y JIMYMHOK TPeThbero
Bo3pacta Drosophila prosaltans [11]. CHWKeHWe MUTOTHYECKOM aKTUBHOCTH, KakK
TIPaBUJIO, TIPUBOZUT K TTOBBIIIEHHI0 YaCTOThbI XPOMOCOMHBIX abeppaliyii, UTO TaKKe
MO)KeT ObITh TIPUUMHOW  CHIDKEHWsS] TIOKa3aTejell  >KU3HeCrmocoOHOCTH U
n100BUTOCTU Y Drosophila melanogaster.

OueBUAHO, UTO yMeHbllleHWe KOJMYecTBa IMOTOMKOB OT OJHOM TMaphbl MYX,
TaK)Ke MOXKeT OBbITb CBSI3aHO CO CHIKeHHeM (hepTU/IbHOCTU CaMOK.

M3BecTHO, UTO y HAaCeKOMbIX B OTBET Ha JIeMCTBUE CTPecCOBbIX (HDaKTOPOB
dbopMupyeTcs HecrieLudryeckas aJjanTUBHAas TOPMOHa/bHast peakuys. [ToBbIaeTcs
ypOBeHb IOBEHW/ILHOTO TOPMOHa, OMOTeHHBIX aMWHOB (J0dhaMuH, OKTOINaMHKH), B
pe3y/ibTaTe uero yCKOpPsieTCsl SHepreTHdecKrii MeTabomm3Mm (TpeBpaiijeHre TJIMKOTeHa
B Tperaso3y, OKHWC/IeHue TJIFOKO3bl Y Tperasuosbl, BblJieieHWe JIMMU0B U3 XKUPOBOIO
Tena). K ToMy ke IOBeHW/bHbI TOPMOH TMPOSIB/ISIET TOHAZIOTPONHYH) aKTUBHOCT,
BAUSIET Ha [uariay3y, [103ToMy TMOBBbIllIeHWe ero ypOBHsS B remosjiiMde JUUMHOK
TOPMO3UT MeTamopdo3 [4].

OpHMM W3 HarpaB/ieHUW paboTbl Oblla OIfeHKa TPUCIIOCOOIEHHOCTH MYX
muHuM C-s K [IeMCTBUIO pa3HbIX KOHLeHTpalui kKodewHa. Vcxoasi U3 MomyueHHbIX
JaHHbIX (Tabsuija 1), ObBLIO yCTAaHOBIEHO, UTO JeicTBHe KodenHa B HeOOJIBIION
kKoHLleHTpauuu (0,13 ™Mr/mi) TMo3BO/sieT aJalTUPOBAaTbCAd MyXaM K H3ydaeMOMY
BO3/JIEMCTBHI0 K TpPeTbeMy IIOKOJIeHWIO, TOCKO/bKY TOKa3aTeau IJIOJOBUTOCTU U

>KM3HeCII0CoOHOCTH IMPpAKTHUYECKN NOCTUIJIN KOHTPOJIA.
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KoH1eHTparus [TokoneHue

KobenHa Fi F Fs

3 Mr/mn 0,28 0,24 0,23
1 Mr/mn 0,53 0,49 0,45
0,13 mr/mn 0,79 0,89 0,93

Tabu1. 1. OTHOCHTe/TbHAsA MPUCTIOCO0/IEHHOCTh MyX JIMHUM JUKOro Tumna Canton-S

ApiariTanusi Takoro pofia Morsia BOSHUKHYTh 110 HeCKOJTbKUM MPUYUHAME:

— B pe3y/ibTaTe TIOSIBJIEGHUSI HOBOTO TMOKOJ€HUs MyX (MyTaHTOB),
YCTOMUMBOTO K JIeNCTBHUIO KO(enHa;

— B pe3ylbTaTe aKTHUBAllUM TeHETUYeCKHUX MeXaHU3MOB CKPBbITOU
pe3ucteHTHOCTH [10] U celeKIMM TaKUX T€HOB PE3UCTEHTHOCTH 3a KOPOTKOE BpeMs
(Tpu TIOKONIEeHWSs1), B pe3y/lbTaTe dYero IOMy/siys Tpuobpena yCTOMUMBOCTb K
M3ydyaemMoMy BelecTBy [12];

— HeKOTOpble TOPMOHBI (J0daMWH, CEpPOTOHWH, OBEHWU/IbHbIH TOPMOH,
9K/JUCTEPOM/bI), 3a/leCTBOBaHHbIE B  CTPeCC-peakliMM  HACeKOMbIX, TaKXKe

KOHTPOJTUPYIO TIPHCIIOCO0/IEHHOCTH [4].

BbiBogbI

1. [MToka3areny >KW3HECNIOCOOHOCTU U TJIOAOBUTOCTH MyX [UKOTO THIIA
Drosophila melanogaster cHWXarOTCs TpPU JeWCTBUM KO(erHa B KOHLIEHTpALUSIX 3
My1/Mr, 1 Myi/mr v 0,13 MJ1/Mr € 11epBOro MOKOJIeHUsI MyX.

2. [Ipu pelicTBMM MUWHMMAaNbHOW KOHLIEHTpalMM KoderWHa MoKa3aTelu
JKU3HECITOCOOHOCTU U TIJIOAOBUTOCTU [JOCTUTAIOT YPOBHSI KOHTPOJISI K TpETheMY
IIOKOJIEHUIO MYX.

3. [Ipy pAeMicTBUM MaKCHMMaJ/IbHOM KOHI|eHTpauuu kodeuwHa (3 Mr/mia) Ha
cTaguu KyKonku rorubaet g0 48% Bcex ocobeii. C ymeHbIlleHHeM KOHLIEHTPALUn
Ko(erHa JJaHHbIM MOKa3aTe/b CHUKAeTCsl.

4. OTHOCUTeNbHasi MPUCIIOCO0/IEHHOCTh MYX 3aBUCHUT OT KOHLIEHTpaluu
koerHa. UeMm Hibke KOHIIeHTpaLWsi koderHa, TeM ObICTpee MyXd aJalTUPYIOTCS K

H3y4yaeMOMYy BO3[IeMCTBUIO.
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5. BrisiB/ieHa KOppeJisliys MeXAy TUIOJOBUTOCTBIO U YKHU3HECITOCOOHOCTHIO

Drosophila melanogaster.

PekomeHnaanuu

N3yueHHoe BnusiHMe KodeWHa Ha TIOKa3aTead >KU3HECroCcoOHOCTU W
riopoButocT  Drosophila melanogaster wmeer 0c0o60 BakHOe 3HaueHHe B
COBpPEMEHHOM MHpe, TOCKOIBKY IOTpeOseHre Ko(GeumHCOoAepsKall[ix IPOAYKTOB H
HarMTKOB YCTOMYMBO PACTET C KaXKJbIM T'O/IOM.

CunTaeM HeOOXOAMMBIM yUueCTb HAKOIJIEHHbIe JIaHHBIE Ha  9JTare
3aKOHOZIAaTe/IbHOTO  periaMeHTUPOBaHUSl  COZiep)KaHusl KodeMHa B TIPOAYKLIUU
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