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Moapic Nel

1. Takpipbin. 7ZKacylmiaHbIH MOJIEKYJIAIBIK 0HO0J0TUsICHI. JKacylIaHblH HET13T1 KOMITOHEHTTEPiHIH
KYpBUIBIMBI MEH KbI3MeTi. buomemOpananap apKbuibl 3aTTap/sl TackiManaay. MemOpaHanap IsiH
aare3uBTi Kbi3MeTi. ChIPTKBI CUTHAJIBI JKacyara Oepy. Curnain 6epy »ojgapbl MEH CUTHAJ Oepy
KYHeJepiHiH Typiaepi.

2.Makcarpl: JKacymia TipuriiiriHe KaTbICaTblH HETI3Tl KaCYIIANbIK 3JEMEHTTEp Typabl, COHJai-aK
KacylaapaiblK OaiaHbICTApBIH TY31LTy MEXaHHM3MIEpi, aJre3us, >KacymanaH ThIC MaTpHIla Typajibl
TYCiHIK Oepy.

3.Jlopic Te3ucTepi: MoJieKkyJIaJbIK OHOJIOTHS - TCHETUKAJBIK aKIapaTThl cakTay, Oepy >KOHE CHTI3y
MEXaHM3MJIEpiH, TYpPaKTbl eMec OuomnonumepiepAid (OemokTap MEeH HYKJICHH KbIIIKbLIAAPhI)
KYpPBUIBIMBI MEH KBI3METIH 3€pTTEHTIH OMOJOTrHs FHUIBIMAAPBIHBIH KelleHi. JKacyliaHblH YII HETi3Ti
KOMITOHEHTI: SJIpO, IIUTOIIa3Ma JKOHE OJIap/bl KOopIiamn TYpFaH jkKacyllla MeMOpaHachl - MIa3MOJIeMMa.
[MuTorurasma (UMTOILUIa3Ma) KacyllaiapFa THAIOIUIa3Ma, OHBIH KYpPaMbBIHAAFBl MIHIETTI >KacCyIIalIbIK
KOMIIOHEHTTEp — OpraHesuiajgap, COHAal — aK OpPTYpJal TYpPaKThl eMec KYPbUIbIMIap-KOCHIHABLIAD
Kipemi. ['manormmasma-akybei3gap, HYKICHH —KBIIIKBUIIAPBI, IOJMCAaXapuAaTep CHIAKTHL  dpTypui
OouornonuMepnepi KaMTUTBIH KYpAeTl KOJJIOWATHIK >Kyie. ['Manomna3MaHbIH KypamblHa HeETi3iHEH
OpTYpIi TIOOYISAPIBI aKybi3Aap Kipemi. ['manmorazMaHblH MaHBI3ABI (DEPMEHTTEpiHE KAaHT, a30TThI
HeTi3/1ep, aMHMHKBIIIKBUIIAPbI, JMUIUATEP JKOHe Oacka Ja MaHBI3/Abl KOCBUIBICTApABIH METabosIn3M
dbepmenTTepi xaransl. [manoriasmana akybl3 CHHTE31 Ke3iHIE aMUHKBIIIKBULAAPHIHBIH AKTHBTEHY
depmentrepi, TaceiMangay (tpancdeprrik) PHK (TPHK) opnanackan. YKaHa opranesuianapabiH naiiaa
0omysl YIIiH OyphIHHAH 0ap opraHHEIUIa/laH PyIUMEHT HEMECe MaTpuIla TYPIHJE aKmapaT KakeT. Opoip
OpPraHoOW]| THaJoNja3Maja OHbIH MaMaHIAHJBIPbUIFaH (YHKIMSICHIH OpBIHAAY YIIIH OHTAMJIbI OpPBIH
anmanpl. Opravesiiep - ’KacyliaHbIH aca MaHBI3[bl KOMIIOHEHTI, KaTaH OENT1JICHIeH KYPBUIBICHI MEH
¢byHKuMAIape! 6ap Kacylia KypbUIbIMBI.

OyHKIMOHAIBIK Oenrici OOMBIHINIA OpraHesuaiap:

1 - xannsl MaHbBI3bI Oap opraHesianap;

2 - apHalibl MaHBI3BI Oap opraHesIaiap;

KypbutbIMIBIK TPUHLIMT OOMBIHIIIA OpraHesuiaiap:

1 - memOpananeix (Mutoxouapusiiap, EPS, KI', nu3ocomanap, nepokcucomanap);

2 - wmeMmOpaHanblK emec ((GUOPWILUIAPIBIK opraHemianap (MHKPOTYTIKTEP, MHKpO(QHIaMEHTTED,
KIpIIKIIenep, OJKTYTHKTEP, I[EHTPHOJAAp) JKOHE TpaHyJsapisl opra”eimanap (pubocomaiap,
nosucomanap). Opranenianap JTUHAMUKAIBIK KYpbUIbIMAAP OOJBINT TaObUIAJbI; OJIIIEMIEpiH e3repTe
anmajapl, Oipak KaielmTacThipMaiinbl. JKaHa opraHeyutanapabl Kypy YIOiH PYAMMEHT HEMece MaTpHIia
TYPIHAET1 aKmapar KaxeT. Op opraHeiia ruajorviasmMajga OHbIH MaMaHJIaHIBIPBUIFAH (YHKUIUSCHIH
OpBIH/AY YIIiH OHTAMIIBI OPBIH aJIafIbl.

bruomemOpananap - Oy jkacylIaHbl CHIPTIHAH IIEKTEHTIH >KoHe KeiOip opraHeiianap/sl, COHIai-aK
SPOJIBIK KAOBIKTHI - KapHOJIEMMaHBl KaJBIITACTBIPATHIH JIHIIOMPOTEUATIK Ty3LmiMaep. XUMUSITBIK
KypaMbl, MeJIIepi XoHe (QyHKUMsIapbl OOMBIHINIA epeKIIeNeHeTiH, OipaK KypbUIBICTBIH OipbIHFal
Kocrapbl 6ap OipHerie MeMOpaHaIap TYPiH aXbIpaTabl.
KacymanbsiH 60apiblK MeMOpaHaIapBbIHBIH JKaIIbl CUIIATHI OJIap JTUMOMPOTEUATI TAOUFATTHIH KIHIIIKE (6
- 10 um) kabarrapsl OoibIl TaObLIaABl (SFHU aKybI3Jap KemIeHIHJeri aunuarep). Kacymanabik
MeMOpaHalIapAblH HeTi3ri XUMHUSUIBIK KoMmmnoHeHTTepi sunuarep (40%), akyenpap (60%) xoHe
keMipcynap (5-10%) Gonbin Tabbpuiaasl. Jumwmarep (rpek. lipos - mail) - cyna epimeiitin, Oipak
noJIsIpABl  eMec epitkimrepae (xiaopodopmaa, 3¢upae xoHe T.0.) epuTiH TaOMFM 3arTap TOOBI.
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Jlunuarepain Monekynanapbl aMpuGUIbAl 00BN TaOBLIAABI, SFHHA JIMIUATIH 9pOip MOJIEKYIACHIHBIH
ruapoduIbIl (cyaa epuTiH) «bacTtapbl» jkoHE eki THApodoOTH (Cyaa epiMEeNTIHIAEP) «KYUPBIFBD (6, A-
cyperrep) Oomanbl. «KyHppIk» MoJeKynamapsl Y3bIH KOMIpCyTeK Ti30eri OOJbIm  TaObLIaIbI.
MembpaHanapablH aKybI31apbl KacyllalblK MeMOpaHanap canMarblHbIH 50% -bIH Kypaiasl. Onapasiy
pei MemOpaHaapabH (QyHKIIMOHAIBIK OCIICEHAUTITH KaMTaMachl3 eTyiH/Ie, aTal alTKaH/a:

1 - 3aTTapabl TackIManiayFa KaTbICalbl;

2 - KeJIK COpFbhIIapbl MEH HOHJIBIK apHaJlap bl KypaMbIHa Kipei;

3 - JKacyIlara curHai oepyre Katbica OTBIPBII, (EPMEHTTEP MEH peLenTopiaap O0JbI TaObUIa kL,

4 - TUTOCKENETT KacyIaJdaH ThIC MATPUKCIIEH OaliIaHbICTHIPA/IbI;

5 - Tamak 3arTapbiHbIH 3HeprusacbiH AT® MoseKyIachIHBIH MaKpOdHEPreTUKAIIBIK OaillaHbICTaphIHBIH
XMMUSIIBIK  OHEPTHSICBIHA aWHangsIpansl. MemOpaHaga oOpHajlacKaH OpHBI OOWBIHINA —aKybI3/Aap
HWHTETPAJIbJIbI J)kKoHE 0eTKi (rmepudeprsIbiK) OO OOTiHET].

MemOpananapablH akyb3aapbl pyHKIUsIaps! OOMBIHINA:

1 - KYpBUIBIM/IBIK;

2 - KOJIKTIK;

3 - aAre3uBTIK (KACyIIANIBIK ©3apa dPEKETTECY Al KaMTaMachl3 €TETiH);

4 - Oip TOpAaH eKiHII TOpFa CUTHAIAApAbI Oepyre KaThICyIIbLIap;

5 - KaTaJIUTUKAIIBIK.

MornekynanbslK OMOJIOTHSI Tapuxu TypAe Omoxumus Oeximi perinme nmaiga 6ommbl. XXI FaceIpbsIH
O6acbiHna agamublH Oapnbelk JIHK-ChIHBIH >KoHE MeAMIMHA, aybUl MIAPYalIbUIBIFBl KOHE FHUIBIMHU
3epTTeyJep YIIH aca MaHbI3ABl OipkaTap 0acka ja OpraHu3MIEpAiH 0acTanmKbl KYPBUIBIMBI TYpaJibl
JepeKTep aibIHAbI, Oyl Ouonorusga TreHoOMuKa, OuoMH(pOpMaThuKa xKoHe T.0. OipHemie »XaHa
OarpITTap/bIH Maijga OosyblHa okemal. MeMOpaHAJABIK TachbIMaJs - JKacylla MeMOpaHachl apKbUIbI
Kacyllara HeMmece >KacyllaJaH 3aTTapAbl TackiMayjay, oJ1 KapamailbiM Tuddysus, >KeHUIIeTUIreH
mudp¢y3us KoHe OeNCeH/l KoK TETIKTepIHIH KOMEriMeH JKy3ere acblpbUla/ibl. BHOJOTHsIIBbIK
MeMOpaHaHBbIH MaHbI3/Ibl KaCHETI OHBIH jKacyllara >KOHE OJIaH op TYpJi 3aTTapAbl ©TKi3y KallleTiHeH
Typajasl. MeMOpaHanblK KediK (JUMUATI OMCION apKbUIbl 3aTTapiAbl TachIMajjay): MAcCHUBTI JKOHE
Oencenni. bencenai mMeMmOpaHanbIK TachiMall - XHUMUSUIBIK TPaMEHTKE Kapchl (AJIEKTPIiK), SFHU
SHEPTEeTUKAIBIK IIBIFBIHIAD KAKET (PHEPTeTUKAIBIK THIM/I MPOIECIEH aHacy): OacTamKbl KoHE
Kaiitanama. [laccuBTi MeMOpaHasbIK TachIMall - (3NMEKTPIIIK) XUMUSIIBIK IPpaueHTi OoibIHIIa, Tuddy3us
HeMece KeHUIeTuireH auddy3us SHEPreTHKAIbIK IMIBIFBIHAAPABI  Tanman erneiai. bencenni
MeMOpaHaJbIK KOJIiKKe apHaiFaH 3Heprus kesnepi: AT® runponusi, xKapblK, TOTBIFY-KaJIIbIHA KEATIPY
peakuusuiapbl, (SJAEKTPIIK) XUMHUSIBIK TpaaueHT. bactanmkbl OeliceHIl TachkiMaa YIIIH DJHEPrus
OypblHHAaH Oap (RJIEKTP) XUMUSUIBIK TPaJIMEHTTEH e3relie Ke3AeH Tyceali. AKybI3-KaHaugap (aKybl3
apHajapbl) - TacklMajjay aKybI3bIHBIH TYpl, MeMOpaHaJarbl yaKbIT CHUSKTBl OpEKeT eTell, Ol Cy
MOJIEKyJIaJlapblH HEMece YJIKeH eMmec HoHAapAbl Te3 eoTkizeni. Cy apHachbHBIH aKybI3Japhl
(axBamopuHIEp) Cynbl MeMmOpaHa apkpUlbl oTe Te3 auddyHATayFa MYMKIHAIK Oepemi. HoHmspl
KaHaJAapAblH aKybI3apbl HOHAapFa MeMOpaHa apKbUIbl OTKi3UTyiHe MYMKiHAIK Oepeni. Kem xarmaiina
Kacylla 1nrHAe curHan Oepy (epMeHTTep JKy3ere achlpaTbhlH JIOHEKTI OMOXMMHUSIIBIK peakiusiap
Ti30erin Oungipesni, onapasiH Oip OeiriH eKiHII peTTik Aengannap Oencennaipeni. MyHnai mporecrep
OJIeTTe JKbUIAaM OOJIBINT TaOBLIAbI, OJNIAPIBIH Y3aKTHIFBI - MOHJBl KaHAJNAP JKarJaiblHAA IIaMaMeH
MWIUIMCEKYH/ JKOHE MMHYTTap - MPOTEMHKHMHA3 JKOHE JHUMHJ-)KaHamMa KHUHazgap OerceHmipiiareH
xKarmaina 6omaapl. Amaiiia kebip skaraaimapa KacylaHblH CUTHAJABI aTyblHAH OacTar OFaH Kayar
OepreHre JeiiH cararTtap, TiNTi Oip TOYJIIK 6Tyl MYMKIH (T€HAEp KCIPECCUsCH Karaaibinaa). Curnan
Oepy JKOJIapbl HEMECE CHUTHAJ JKOJIIAphl KU1 CUTHAINIBIK Kackaarap (aFpulmibiHINA signal cascade)
peTiHae YHBIMAACTHIPBUIAIBI CUTHAIBI Oepyre KaThICAThIH aKybl3 MOJIEKYJIaJapbIHBIH XKoHE OacKa Ja
3aTTapJbIH CaHbl OacTamKbl BIHTAJAHIBIPYAAH aJIlIaKTaFaH CalblH opOip Kejecl Ke3eHjae ocel.
Ocpuraiiiia, TiMTi CaTbICTRIPMAIIBI TYPJIE AJICI3 BIHTAIAHABIPY J1a alTapIIBIKTal JKayar TyAbIPYbl MYMKIH.
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By kyObUIBIC CHTHAJIIBIH aMIUTM(UKAMICH Jaen atanansl. TymHycka TepmuHi: signal transduction
anram pet 1974 xxpuibl pedepeHIyM KypHaIIapbiHaa naiaa 00bl, aa Makana atayblHaa 1979 skelisl
naiina 6opl.

4. Liunioctpanusibik Matepuas: [lony, npe3entanus
https://www.youtube.com/watch?v=j0sEi_Dscd8&feature=youtu.be Xacyia
https://www.youtube.com/watch?v=QSfntmjVtpQ~&feature=youtu.be Taceimanmay
https://www.youtube.com/watch?v=V6Y C97DjSE0&feature=youtu.be

5. 9neduer: 1 KogaHOAHBI KApaHbI3

6. bakbliay cypakrapsbl: (Kepi 6aiiyiaHbIC)

buomembpana KypbUIBIMBI

buomemOpaHna KbI3MeTi

buomemOpaHaHbIH aAre3uBTI KbI3METI

AKTHUBTI TPaHCIIOPT.

[TaccuBTi TpaHcHopT.

Xacyma opraHeuiacbIHBIH KYPBUIBIMBI MEH KbI3MET1

S ApOHBIH KYPBUIBIMBI MEH KbI3METI1

XKacymra memOpaHachIHBIH KYPBUTBIMBI MEH KbI3METi

["onb KM anmapaThIHBIH KYPBUTBIMBI MEH KBI3METI

10 MUTOXOHIPUSHBIH KYPBUIBIMBI MEH KbI3MET1

11. JIu3ocoMaHBIH KYPBUTBIMBI MEH KBI3MET1

CoNoOR~WONE

Japic Ne2

1. TakpipbIObI ZKacylIaHBIH MOJIEKYJIANBIK 0HOJI0rHsACHI. JKacylaHblH MOJIEKYJIANIbBIK OMOIOTUACH.
MemMOpaHaHbIH are3uBTl KbI3MeTi. CBIPTKBI CUTHAJIIBI JKacyIiara oepy.

2. Makcatbl: MeMOpaHanap/IplH aAre3uBTIK (GYHKUIUATIAPBI Typaibl TYCIHIK 0epy. ChIpTKbl CUTHANIbI
TOpFa Kioepy.

3. lapic Te3ucTepi: Perrerin MosiekynanapablH KOIIIUIT YILIiH OJapAblH MeMOpaHaJbIK PelenTOPMEH
OaliTaHBICHI )KOHE KAaCyIIaHBIH COHFBI PEAKIMSACHI, SFHU OHBIH KYMBICHIHBIH ©3Tepyi apachlHIa Kypei
OKUFa cepusiapbl - CHTHalAbl OepyAiH Oenrimi Oip Koimmapsl KOCBUIAAbI, OacKaila CHUTHAIIBIK
TPAHCAYKIHUS JKOJNJAphI JeT aTanaabl. JInranaTeiH TaOuFaThiHa OAaliTaHBICTBI CUTHAIIBI TOPFa OEpYIiH
YII KOJIBIH KapacTelpajabl. 1. DHAOKPUHIIK perTerimrep (rOpMOHAAP) SHIAOKPUHIIK JKacyllalapMeH
KaHra OeJliHeal JKOHE OJ1 OPraHW3MHIH Ke3 KeNreH KepiHae Oolybl MYMKIH JKacylla-HbICaHAJlapFa
Kemipinesi. 2. HelipokpuHiK peTTerimTep HeHpoHIapMeH HblcaHalap JKacyllajdapblHa TiKeIeH KaKblH
xepae oemineni. 3. [Tapakpunik 3artap Oipmiama anbic 60caThUIA B, OipaK perenTopiapra XKeTy YIIiH
oJlapFa KETKUTIKTI TypJe >kakblH. [lapakpuHik 3aTTap kacymaiapablH Oip TYpiMeH epeKIIeniHeal, al
OackachkIHa ocep eTell, ajaiiaa Kenoip skaraainap/ia peTTerimTep oJapabl OeJreH Kacylanapra Hemece
COJ Typre >JKaTaTblH Keplluijec Kacymanapra apHairad. KeiiOip karjaiimapia CHUTHAJABIK
TPAHCAYKITUSHBIH COHFBI Ke3eH1 Oenrii 6ip 3¢ dekTopiblk 0enokTapasl hochopuiiaeyaeH Typaasl, Oy
oJapblH OeJCeHIUNIrHIH KYLIeloiHe HeMece TYHIIBIFYbIHA OKeJeli, ajl OyJI ©3 Ke3eriHjae OpraHu3mre
KaKeTT1 JKacylIalbIK peakUMsHbl aHbIKTaiabl. bemokrtapnael docdopunneyni NpoTeMHKUHA3IAp, ajl
nedpochopunaeyni mporemHdpocdarazanap kysere aceipanbl. [IpoTeMHKUHA3IBIK OEICEHIUTIKTIH
e3repyl peTTerilmn MoJIeKyJaHbl (KaJIbl JKaFaaija JWraHj Jen aTraigaabl) OHBIH MEMOpaHAIIbIK
penenTopsiMeH OalIaHBICTBIPY HOTHIXKECIHIE Oosaabl, Oy OKMFa KacKaJTapblH iCKe KOcaabl. OpTypii
MPOTEMHKHWHA3IAP/IbIH OCJICEHUTIT pelenTopMeH TiKeleld emec, KalTaiama MecCeHpKepiep (eKiHi
PETTIK nenmanaap) apKbUIbl peTTeNe/l, oiapabiH peii, mbicanbl, [[AM®, ITM®, Ca2 +, uno3utomn-3-
docdar (IP3) xone mmamwirnunepon (DAG). byn perre auranarel MeMOpaHAIBIK PEHENTOPMEH
OaliaHBICTRIPY KaliTallaMa MECCEHJUKEpAIH >KacylIailliiK JeHrediH esrepreni, Oyl €3 Ke3eriHae


https://www.youtube.com/watch?v=j0sEi_Dscd8&feature=youtu.be
https://www.youtube.com/watch?v=QSfntmjVtpQ&feature=youtu.be
https://www.youtube.com/watch?v=V6YC97Dj5E0&feature=youtu.be
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NPOTEeHMHKUHA3aHBbIH OeliceHaiIirine acep ereni. KemrereH perTerim Mosekynajgap reTepoTpuMepIIiK
I'Td-6aiinansicThIpyIbl OenoKkTapablH (reteporpumepitik G-0emokrapabiH) Hemece MoHoMepdi [ Td-
OaiimaHbICTRIPYLIB OeOKTapAbIH (MOHOMEpIi G-0eT0KTapAbIH) KaThICYbIMEH CUTHAIABIK TPAHCAYKIIUS
KOJIIApBl apKbUIbI JKacylIajbIK Mpolectepre acep ereni. Jluranaa monekynanapsl rereporpumepii G-
aKybI3IAPMEH OPEKETTECETIH MEeMOpaHAIBIK penenTopiapMeH OaiinanpickaH ke3ne G-akyei3aeiH GTF
OallUTaHBICTRIPY apKBLIBI OeliceHal Kyire aybicanwl. bencenmipinren G Oenok KeWiH KenTereH
3¢ dekTopIibIK OeToKTapMeH, €H alJIbIMeH aJcHIIATINKIa3a, (ocdoaudcrepasa, Gocdonnmasza CUIKTHI
dbepmentTepMeHn opekertece ananpl. JKammbel cunarramanapiaa G-akybI3apAblH KaTbICYBIMEH CHUTHAI
TPAHCAYKLHUSCHI JKOJIBI - IPOTENHKWHA3 MbIHAIAal Ke3eHAep i KAMTH/IBL.

1. Jlurang >kacymia MeMOpaHAChIHIAFbl peLenTopMeH Oaitnanbicanpl. 2. Jluranamen OailiaHbICTHI
perentop G-akybsl30€H opekeTTecin, OHBI OenceHmipeni xoHe Oencenmipiired G-akysds GTF
0aiiTaHBICTHIPAIbI.

3. bencennpipinren G-akybi3 Oip Hemece OipHemie KeJeci KOCBUIBICTADMEH OpEKeTTeCeIi:
aJieHuNaTIrKIa3a, hocdoaurcrepasa, pocdonunasznap, ogapasl aKTUBTEHAIPY HeMece HHruoupiey. 4.
HAM®, TM®, Ca2 +, IP3 nemece DAG cuskTsl 0ip HeMece OipHelIe KaiTaaama MeCcCeHDKepIepIaiH
KacylIaillliiiK JAeHreill eceni Hemece Temenaeiai. 5. Kaiitanmama MecceHmkep KOHIEHTPALMSCHIHBIH
e3repyi oraH Toyemai Oip HeMece OipHeIe NMPOTCMHKWHA3BIH OCJICCHIUIITIHE ocep €Teli, MBICAIIBI,
HAM®-toyenai  nporeuHkuHaza, [M®-toyenni  OpOTEMHKMHA3a,  KAJIbMOAYJIHHIE  TIyeINIl
nporennknHaza (KMPK) kanmaii na Oip MOHABIK apHaHbl OenceHpipeni. 6. PepMeHTTIH Hemece
MOHJBIK KaHaNAbIH (pocdhopumnaey AeHreii esrepesi, Oyl )KacylIaHbIH COHFBI jkayaOblHa OaiaHBICTHI
MOH/IBIK KaHAJJIBIH OCJICEHIUTITiHE acep eTei.

MornekynanslK OHOJOTHS - TEHETHKAJbIK aKmapaTThl cakTay, Oepy JKoHE €Hri3y MeXaHU3MJIEpiH,
TYpPaKThl eMec OuononuMepnepai (0eloKTap MEH HYKJIEHH KbIIIKbUIAAPhl) KYPbUIBIMBI MEH KbI3METIH
3epTTEUTIH OMOJIOTUS FBUIBIMAAPBIHBIH KelleHi. JKacyIlIaHblH YII HETi3ri KOMIIOHEHTI: s1po,
[UTOIUIa3Ma KOHE OJlapJbpl KOpIIam TYpFaH Kacyma MeMmOpaHacel - Tura3moniemMma. lluTormaszma
(uMTOIUIa3Ma) Kacyllanapra ruanoria3Ma, OHbIH KypaMbIHAAFbl MIHJIETTI KacyIIaNbIK KOMIOHEHTTEP
— opra"emjaiap, COHIAal — aK oOpPTYpJl TYPaKThl €MeC KYPbUIBIMAAP-KOCBIHABLIAP KIpei.
['manomnnasma-akysI3ap, HyKJIEHH KBIIIKBUIAAPHI, TOIUCAXapUATEP CUSIKTHI OpTYpii Ouonoaumepiepai
KaMTUTBIH KYpJeil KOJUIOMATHIK Kyhe. ['mamoruiasManblH KypamblHa HETI31HEH OpTYPJIl TI00YIIsIpIIbI
aKkypi3ap kipemi. ['manomnmasManblH — MaHbI3ABI  (EepMEHTTEpiHE KaHT, a30TThl  HeEri3zep,
AMHUHKBIIIKBUITIAPEI, JTHIUATED KOHE 0acKa Jda MaHBI3IbI KOCBUIBICTAPIBIH METa0oIn3M (QepMeHTTepi
xatanael. ['manormasmana akybl3 CHHTE31 Ke3iH/Ie aMUHKBIIIKBUIIAPBIHBIH aKTUBTEHY (epMeHTTepi,
taceivanaay (tpancheprrik) PHK (TPHK) opnanackan. YKana opranennamapasiH mnaiga Oomybl YIIiH
OypbIHHAH Oap opraHHe/IaJlaH PyJUMEHT HeMece MaTpHlla TYpiHAe aKmapaT KaKeT. OpOip opraHouj
THajoIuIa3Maga OHBIH MaMaHIAHABIPBUIFaH (DYHKIUSACHIH OpBIHAAY YIIIH OHTAMJIBI OpBIH allajbl.
Opranennanap - >KacylIaHbIH aca MaHBI3[bl KOMIIOHEHTI, KaTaH ONTiIeHreH KYPBUIBICBI MEH
byHKIMsIapel 6ap xKacyuia KYpbUTbIMBIL.

OyHKIMOHANIBIK OenTici OOMbIHIIA OpraHeIanap:

1 - >xanmel MaHBI3BEI Oap opra”eiaiap;

2 - apHaiibl MaHBI3BI Oap opraHesianap;

KypbUibIMIBIK TPpUHIUT OOMBIHIIIA OpraHesiaiap:

1 - memOpanansik (Mutoxouapusnap, EPS, KI', nuzocomanap, nepokcucomanap);

2 - wmeMOpaHanblK emec (GUOPHWILIIPIBIK opraHemianap (MHUKPOTYTIKTEp, MHKpPO(QHIaMEHTTED,
KipIiKIIenep, IKTyTHKTep, LEHTPUONAAP) IKOHE TpaHyJspiel opraHemnaisap (pubGocomanap,
nonucomanap). OpraHemanap AWHAMHUKAIBIK KYPBUIBIMAAP OOJBIN TaOBLIABI;, ONIIEMACPIH ©3repTe
amajnel, Oipak KamblmTacThipMaiinel. JKaHa opraHemtamapibl Kypy VIIIH PYJIUMEHT HEMece MaTpHila
TYpPIHJErl aKmapaT KaxeT. Op opraHeiia Tuajoria3MaZa OHbIH MaMaHIaHJbIPbUIFaH (YHKIMSICHIH
OpBIHJIAY YIIH OHTAWIIBI OPBIH allajbl.



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTycTik KasakcTaH MeguuuHa akanemusicbl» AK AO «lOxHo-KasaxcTaHCKass MEAUUVHCKAS aKaaeMus»
Bromorust xoHe 6moxumus kadenpacs 46/
Jlopic keurei 1 6erriy 12 Geri

bruomemOpananap - Oy jKacylIaHbl CHIPTBHIHAH IIEKTEHTIH >KoHE KeHOip opraHeianap/sl, COHAA-aK
APOJIBIK KAOBIKTBI - KapHOJIEMMaHbl KaJIbIITACTBIPATBIH JIMIIONPOTEUATIK TY3UIIMAEP. XUMMSIIBIK
Kypambl, MeJjIepl koHe (YHKIUsIIapbl OOWBIHIIA EpeKIIeNCHETIH, OipaK KYpPBUIBICTBIH OipbIHFail
)ocmapbl 6ap OGipHene MeMOpaHaniap TypiH aKblpaTabl.

Kacymranbia 6apiabIk MeMOpaHaTapbIHBIH JKaJIIbl CHIIAThI OJIap JIMITOTIPOTEHITI TAOUFATTHIH JKiHIIIKe (6
- 10 BM) kaGartapsl OOJbBIN TaOBUIAALI (SFHU aKybI3JAap KeMICHIHJEr1 Junuarep). JKacymrambik
MeMOpaHaigapAblH HeTi3ri XUMHUSJIBIK KoMnoHeHTTepl smnuarep (40%), axyenmap (60%) sxoHe
keMipcynap (5-10%) 6ombin Tabbutanbl. Jlunuarep (rpek. lipos - mMaif) - cyna epiMeiTiH, Oipak MOJISPIIbI
emec epiTkimrepae (ximopodopmaa, dpupae xoHe T.0.) eputTiH Taburu 3artap TOOBI. Jlumumarepnin
MoJeKyanapbl aMmpudmibal 0oibIn TaObUIAIbI, SFHU JUMNUATIH opOip MOJEKYJIACBIHBIH THAPOQPUILI
(cyna eputin) «OacTapbl» koHE €Ki TuAPodOOTHI (Cyaa epiMeTiHaep) «KYUPBIFB Oonaabl. « Kyipbiky
MoOJIeKyJanapbl Y3bIH KeMIpCyTeK Ti30eri Oomnbim TaObpuiaabl. MemOpaHanapIblH —aKybI3Japbl
Kacymanblk MemOpananmap canMarbiHbIH 50% -bpIH Kypaiinel. OnapaplH peili MeMOpaHajIapIblH
(GyHKIIMOHATABIK OSJICEHIUTITNH KaMTaMachl3 eTyiHe, aTal alTKaH/ja:

1 - 3arTapapl TackIMaNayra KaTbICa Ibl;

2 - KOJIIK COPFbUIAphl MEH MOHJIBIK apHAIap/IbIH KypaMbIHa Kipe/Ii;

3 - JKacyIIara CUTHaJI Oepyre KaTbica OTHIPHII, (EPMEHTTEP MEH perenTopiaap 0ok TaOblIaab;

4 - IMTOCKENeTTI KacylllaJaH ThIC MATPUKCIIEH OalllIaHbICThIPa/IbI;

S - TaMak 3arTapblHbIH 3HeprusacbiH AT® MoseKyaacblHbIH MAaKpOIHEPreTUKANIBIK OaillaHbICTapbIHbIH
XUMUSJIBIK  SHEprusicblHa alHangblpagsl. MemOpaHaga oOpHajgackaH OpHbI OoO#bIHIIA aKybI3JIap
MHTETPAJIbIbI XKoHE O€TK (TIepudepusIbIK) O0IbIN OeTiHe .

MemOpaHanapibIH aKybI31apbl pyHKIUsIapbl OOMbIHIIA:

1 - KypBUTBIM/IBIK;

2 - KOIIKTIK;

3 - anre3uBTIK (KACYIIANIBIK ©3apa OPEKETTECy Il KAMTaMAaChI3 €TETiH);

4 - Oip TopJaH eKiHII ToOpFa CUTHAJIAapAbl Oepyre KaThICyLIbLIap;

5 - KaTalIUTHKAIBIK.

Mornekynanslk OHOJIOTUS TapuXu TypAe Omoxumus Oemimi perinae maiiaa 6onabl. XXI FackIpabiH
OaceiHna anamubiH Oapiblk JIHK-CBHIHBIH JkoHE METWIMHA, aybll INApyallbUIBIFBl JKOHE FHUIBIMU
3epTTeyJiep YIIIH aca MaHbI3[bl OipkaTap 0acka J1a OpraHu3MIepiAiH OacTankbl KYpbUIBIMBI TYpajibl
JepeKkTep aiblHAbl, Oyl Ouosiorusga TIeHOMHUKA, OuoMH(popMmaTHKa xkoHe T.0. OlpHeme xaHa
OarbITTap/AbIH Maiiaa 0oybIHA oKenll. MeMOpaHalbIK KeJliK - acylla MeMOpaHachl apKblIbl XKacylllara
HEMece JKacylaJaH 3aTTapbl TackIMalay, o KapamnaibiM nuddy3us, skeHuaeTiren nuddys3us xoHe
OenceH/Il KoMK TETIKTePiHIH KOMETIMEH XY3ere achIpbUIabl. BHOMOTHUAIBIK MEMOpaHAHBIH MaHBI3IbI
KacHeTl OHBIH JKacyllara >KOHE OJlaH dp TYpJil 3aTTap/bl ©TKI3y KaOiuneTiHeH Typaibl. MeMOpaHasbIK
KoMK (unuari OWciod apKpUIbl 3aTTapibl TackMaijay): IMacCUBTI koHe Oencenai. bencennui
MeMOpaHalbIK KOJIK - XUMHUSIIBIK I'paJUeHTKEe Kapchl (AJIEKTPIIK), SFHU 3HEPTEeTUKAJBIK IIBIFBIHAAD
KaXeT (PHepreTMKalblK THIMAI TPOLECHEeH JjKaHacy): OacTamkbl »oHe Kairtamama. IlaccuBti
MeMOpaHalbIK KOJIK - (JIEKTPIIK) XUMHUSIBIK rpagueHTi OoiibiHIIa, Tuddy3us HeMece KEHUIIETIIreH
mudy3us YHEPreTUKANBIK IIBIFBIHAAPABI Tajnan erneiai. bencenai MeMOpaHaNbIK KONIKKE apHAIFaH
sHeprusi keznepi: AT® ruaponusi, KapblK, TOTBHIFY-KaJIbIHA KEJITIPY peakuusaapbl, (SIEKTPIIiK)
XUMUSJIBIK TpajueHT. bacTtankpl OelceHai KeusiK YIIH 3Heprus OypblHHAaH Oap (dMEKTp) XUMUSIIBIK
IpaJUeHTTEeH e3relle Ke3[eH Tycedl. AKybI3-KaHaiaap (aKybl3 apHajapbl) - KOJIK aKybI3bIHBIH TYpI,
MeMOpaHaJarbl YaKbIT CHSAKTBI 9PEKET €Te/ll, 0J1 Cy MOJIEKyJallapblH HEMece YJIKEH eMec MOHJapbl Te3
eTkizeni. Cy apHAChIHBIH aKybI3Zaphl (aKBaOPUHAEP) CyIbl MeMOpaHa apKbUIbl ©Te Te3 AuddyHaTayFa
MYMKIHIIK Oepeni. MoHABI KaHANTapIblH akybI3gapbl MOHAApFa MeMOpaHa apKbuibl nuddyHaTayra
MyMKiHAIK Oepeni. Kem sxarmaiina skacyiia imrsae curaai 6epy hepMeHTTED JKy3€ere achbIpaThiH JOHEKTI
OMOXMMUSUIBIK peakiusiap Ti30erin Oinmipenai, oxapabiH Oip OeiriH eKiHIN peTTiK Aeaaniap
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Oencenaipeni. MyHaail mporectep 9IETTE KbUIIAM OOJBIN TaOBUTABI, OJIAP/ABIH Y3aKTBIFBI - HOHJIBI
KaHaJIap JKaFJaiblH/Ia MaMaMeH MUJUTMCEKYH]T KOHE MUHYTTAp - IPOTEHHKUHA3 JKOHE JIMITU/I-KaHaMa
KHHA3/1ap OeJCeHIIpUIreH karmaiina. Anaiiia keildip skarmaiiapia >KacylIaHbIH CUTHAJIBI alyblHAH
Oactam ofaH jkayar OepreHre ACHiH cararTap, TiNTi Oip TOYNIK Tyl MYMKiH (T€HIEp SKCIPECCHUSICHI
karmaipiHga). Curnan Oepy JKoimapbl HEMeCe CHUTHall JKOJNJApbl JKWI CUTHAIIBIK KacKajarap
(arpummibiHIIa signal cascade) peTiHae YHBIMAACTBIPBUIAABI: CHUTHAIIBI Oepyre KaThICaThIH O€loK
MOJICKYJIaJIapbIHBIH JKoHE 0acKa /a 3aTTapblH CaHbl 0acTanKbl BIHTAJAHABIPYJAH allIaKTaFraH CalibIH
opOip kemeci ke3eHae eoceml. Ocbutaifilia, TINTI CAJIBICTRIPMATBI TYPAE OJICI3 BIHTAJIAHABIPY J1a
alTapipIKTall JKayam TYIbIPYbl MYMKiH. Byl KyOBUIBIC CUTHAIBIH aMIUTH(UKANUICH JCT aTalajbl.
Tynuycka tepmuHi: signal transduction anram per 1974 xbuibl pedepeHayM KypHalIIapblHa naiaa
0011161, a1 MaKayia ataybraaa 1979 xeiel naiiaa GoJbl.

4. WnmocTpanusiibik MaTepuad: Loy, npeseHrarust
https://www.youtube.com/watch?v=BmAqg-EolVCc&feature=youtu.be membpana
https://www.youtube.com/watch?v=G7-hNjwCwaw&feature=youtu.be anre3zus
https://www.youtube.com/watch?v=iv-025Dx8L E&feature=youtu.be curnan

5. 9neduer: 1 KoTaHOAHBI KAPAHBI3

6. bakbliay cypakrapbl: (Kepi 0ailiiaHbIc)

1.)Kabbickak MeMOpaHaJIbIK aKybI3JIap TYKBIM/IACHL.

2. MemOpaHanapapiH ka0bICKaK KbI3METI

. Curnan 6epyAiH HEri3ri Ke3eHaepi.

. CurnHan Mouiekyanapsl apKbUIbl OepiieTiH CUrHAIAap

. uknaik HyKJICOTHITED

. Exinmn xaGapubuiap

. Huknaik ageHo3uH MoHogochaTsl

. Muknaik ryaHo3uH MoHO(ochaTh

003N n KW

Hapic Ne3

1. Takbipbin. JKacymaHblH MoJIeKyJIANbIK Ouoorusicbl. JXKacymanapaslH MOJIEKYJIaidblK KYPbUIbIMBI
’KOHE oJIapbIH KbI3METI Oy3blIFaH Ke3/e naiiaa 601aTelH aypyap.

2. Makcartpl: OpraHouarap YFbIMBIHBIH aHBIKTaMachl >KOHE OJIapAblH Kikrenyl. Jluzocomanap,
nepukcuc aypyiapsl, OIIC-ga akysI3gapibl CypbINTayablH OY3bUTYbl, MUTOXOHAPHIIBIK aypyJiap.
AHBIKTay XOHE JaMy MEXaHHU3MI.

3. Japic Te3ucrepi: JIuzocomansik aypynap (arsuam. Lysosomal Storage Diseases) - nr3ocomManapiabiH
KacylIaillliJIiK opraHesuiajgap (YHKIHMICHIHBIH OYy3bUIybIHAH TYBIHJAFaH ©T€ CUPEK Ke3EeCETIH TYKbIM
KyaJJalThIH aypyjiap TOOBIHBIH >Kalmbl aTtaybl. byn Oip MemOpaHanbl OpraHoujaTap >KacyIlIaHbIH
SHAOMEMOpaHaNbIK >KyHeciHiH Oesiri OOJbIN TaObLIabl XKOHE 3aTTapblH KAaCyLIAilIIiK bIIbIpayblHa
MaMaHJaHFaH: TJIMKOTeH, INIMKO3aMHHOTJIMKAHap, TIUKONPOTEUATEp *oHe Oackanap. JIn3ocoMambik
KUHAKTAy aypyJiapbl FeHETHKAIBIK TYPFbIJaH aHBIKTAJIFaH JM30coMa (EPMEHTIHIH KeTICIeYIUTIriHeH
TyBIHAANABI, OYJ1 OpPraHU3MHIH OpTYpJi MyIIeJaepi MeH TiHAEpiHIe Oocbl (hepMEHTTEepAiIH CyOCTpaThl
00JIBINT TaOBLIATHIH MAaKpOMOJIEKYJIaJdap/blH JKUHATYbIHA oKenel. JIn3ocoManblK KHUHAKTAY aypyiapsl
TOOBIHAH INIBIKKAH aJIFalIKbl TYKBIM KyaJaWThIH aypy/blH KIMHUKAIBIK KepiHici (Tait — Cakc aypysr)
1881 »xputbl cunatrtanrad. ComaH keiiH, 1882 KbUabl OHBI anFaml cuUnaTTaraH (paHily3 Japirepi
@ununn [MaydepnaiH aTbIMEH atajfaH aypy cumartaiibl. 1932 >xbUibl rOIaHAUSIIBIK Jopirep JlkoH
[Tommie exiHIII TUNTErl TJIMKOTEHO3/bl CHMATTaabl, OHbl KeiinHeH [lomme aypysr menm ataael. 1950
KbUIApAbIH asfbl MeH 1960 >xpuimapaeiH OackiHma Oenbrusyiblk Omoxumuk Kpuctman ae J[roB
Kacymanapapl  (pakmusuiay OIICIH KOJIJaHa OTBIPBIN, MaKPOMOJIEKYJIaIapAslH OeiHyiHe JKOHE
KOMBUTYbIHA Kayan OepeTiH »acylla opraHeiUiajapbl peTiHJEe JIM30COMaNapiAbl amThl. bya FbUTBIMU


https://www.youtube.com/watch?v=BmAq-EolVCc&feature=youtu.be
https://www.youtube.com/watch?v=G7-hNjwCwaw&feature=youtu.be
https://www.youtube.com/watch?v=iv-025Dx8LE&feature=youtu.be
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KAHAIBIK JKAaKbIH apaja JIM30COMANBIK JKHHAKTAYy aypyJapblHbIH NaTO(QU3UOJIOTHIIBIK HETi31H
aHbIKTayFa MyMKiHJ1K Oepi. [lomiie aypybl TM30COMAIBIK CaKTay aypybl PETiH/IE aHBIKTAIFaH aJFallKbl
TYKBIM KyaJlaThiH aypy Oonasl. 1963 xbutbl benbrusipik ¢usuomnor xone omoxumuk I'enpu Xapec
(arpummr. Henri G. Hers) ocbl cMMITOMIIBIK KEIIEHHIH JaMy ce0e0iH o-TI0KO3ua3a TamllbUIbIFBIMEH
OaliTaHBICTBIPFaH KOHE 0acKa MeHETUKAIBIK aypyJapblH, COHBIH iIIiHEe MYKOIOJIHCaXapHUI031ap IbIH
oenrii Oip ¢GEepMEHTTIH KETKUIIKCI3IIriMEeH OaliaaHbIChl Typaibl OOJKaM jKacaraH IKYMBICHIH
Kapusuiafbl.  MUTOXOHIPHUSIIBIK — aypyiap MUTOXOHAPHSIIAPABIH TCHETUKAJIBIK, KYPBUIBIMIBIK,
OMOXHMMMSUTBIK aKayJiapblHa OaiJIaHBICTBI, OYJI TIHAEP/iH THIHBIC AlyBIHBIH OY3bUTYbIHA okeneni. Omap
TEeK €Ki JKbIHBICTAFbl Oajaliapra aHalblK JXOJIMEH Oepiiei, OWTKEHI CIepMaTO30MATap 3UroTara
SIPOJIBIK TEHOMHBIH KAPTHICHIH, all dKYMbBIPTKA T€HOMHBIH €KIHII >KapThICHIH Ja, MUTOXOHAPHUSHBI J1a
Oepeni. JKacymanbIKk SHEPTHs aTMacybIHBIH MATOJIOTHSUIBIK Oy3bUbicTapel Kpebc nukitinge, THIHBIC ary
Ti30erinae, 6eTa-TOTBIFY MpOIECTepiHAe XKoHE T.0. SpTYypii OYbIHAAPABIH aKaylapbl TYpiHAE KepiHyl
MYMKiH. MHUTOXOHIPUSIAPABIH THIMAI KYMBIC iCTEyl YIIIH KaKeTTi OapibIK (GepMeHTTep MeH 0acka
perrerimrep mutoxoHapusiblK JHK-men koaranmaiiapl. MUTOXOHAPUSIBIK (QYHKIMUSIAPIBIH KOl
6emiri simponeik JJHK-men Oackapeinanel. MHUTOXOHIPHUSIIBIK aypyJidapAblH €Ki TOOBIH aKbIpaTyra
60manpl: MUTOXOHIPHUSUIBIK aKybI3JapFa Kayar OepeTiH TeHIepiH MyTaluscbiHa OalIaHbICThl alKbIH
TYKbIM KyanaiTelH cunapomaap (bapt cunapomsl, Kepuc — Ceiip cunapomsl, [Iupcon cuHIpomsl,
MEJIAC cunnpombl, MERRF cunnpomsr sxxone 1.0.). [TaToreHe3 i KanbInTacThIpyIbIH MaHbI3AbI OYBIHbBI
pEeTiH/e JKaCyIIaNbIK YHEPTUs aIMacyIbIH OY3bUTYbIH KAMTUTBIH KaliTallaMa MUTOXOHIPHSUIBIK aypyJiap
(moHekep TiHIHIH aypylapbl, CO3BLIMAIIBI IIAPIIAY CHHAPOMBI, TIMKOT'€HO3, KapJUOMHUONATHS, MUTPEHb,
0aybIp JKETKUTIKCI3NIri, MAHIUTOIECHUS, COHIAl-aK TUIONApaTUpeo3, KAaHT 1uabeTi, paxuT KoHE
Oackanap). MuTOXOHIpUsIap SAPOJBIK TeHJIepre KaparaHjga Oackamla TYKbIM Kyanaiinel. OpOip
COMATHKAJIBIK YKACyIIaJarkl SAPOIBIK TEHIEP 9/IETTE €Ki aJUIeTbMEH YCHIHBUIAB! (T€TepOraMeTHKAIBIK
KBIHBICTAaFbl JKBIHBICTBHIK OalIaHBICTBl TEHAEPAIH KOMIIUIriH KocmaraHna). bip amiens okeciHeH,
eKIHIIIC1 aHacklHaH Oepinemi. Amnainga, mutoxoHapwsutapasiH eo3iHaik JIHK-cer 6ap, agamMHbIH op
MuTOXOHApuschiHAa onerre neHrenek JIHK wmonexynaceibiH 5-10 nmanacekl 6omansl  (KapaHbI3)
I'ereponna3zmus) >xoHe OapiibIK MUTOXOHIpPHUSIIAP aHa/JaH TYKbIM Kyanaiabsl. MutoxoHapusi OesiHreH
ke3ne JIHK kemripmenepi oHbIH ypnakTapbl apacklHaa keszaeiicok Oemineni. Erep Oacrtanksr JTHK
MOJIEKYJIAJIAPBIHBIH OipeyiHie FaHa MyTalus 00Jica, Ke3/IeHCOK Tapaly HOTHXKECIH/IE MYHIall MyTaHTThI
MoJIeKyJasiap Keilip MUTOXOHIpUsIApAA KUHATYbl MyMKiH.MUTOXOHIPUSIIBIK aypy Oenrisi O6ip TIHHIH
KOIITETEeH JKACyllaJapblHAA MHUTOXOHIpUsiIapablH —aWtapisliktadl  caHbel  JIHK-HbIH ~ MyTaHTTBI
KelripMesepiH (IIeKTi dKCIpeccHsi) alFaH Ke3fe maiina 6oma O6acraiasl. Mutoxonapusislk JJHK-narst
MyTanusap optypii cebenrepmen saponslk JIHK-ra kaparanga omnmexaiga xui kesmeceni. byn
MUTOXOHJIPHSUIBIK aypyliap ©3/IriHeH maiga OoNlaThlH MyTanusiapra OalTaHpICTBl Kul Maiga
OonateiHbIH  Olmmipeni. Keiime wmyTtamms KapkeiHbl MutoxoHmpusuiapaeiH JIHK  penmukanmsiceia
0aKbUTAHTBHIH (epMEHTTEPI1 KOJATAUTHIH SAPOJIBIK FeHIEpAeT] My Talusiapra OailaHbICTBI apTaibl.
4. Miumocrpanusiiibik Matepuad: [lony, npesenranus
https://www.youtube.com/watch?v=agLNVS3BM3w&feature=youtu.be sxacyma
https://www.youtube.com/watch?v=Xyy30DuaQjQ&feature=youtu.be mutoxouapusbIK aypymap
https://www.youtube.com/watch?v=LtEiV110bZg&feature=youtu.be mu3zocomapik aypynap
5. Oneduer: 1 KoAaHOaHbI KAPaHbI3
6. bakbliay cypakrapsbl: (Kepi 0aiiyiaHbIC)

1. MuTOXOHAPHUSIBIK aypyiap

2. JIu30cOMIBIK aypyJiap

3. Tlepoxcucom aypynapb

4. OIIT-pa akybI3qapAbl CYphINTAYyAbIH OY3bUTYBI
Koanan6a 1
5. Oneduer:



https://www.youtube.com/watch?v=agLNVS3BM3w&feature=youtu.be
https://www.youtube.com/watch?v=Xyy3ODuaQjQ&feature=youtu.be
https://www.youtube.com/watch?v=LtEiV110bZg&feature=youtu.be
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