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®DoHJI OLICHOYHBIX CPEJCTB M0 AUCIMITIHHE «DyHIaMeHTalbHBIC BONPOCHI CHMOMO3a» M0 HATPABJICHUIO
nonroroBku (cremmanbHocTr) 06.04.01 Buonorus ®I'BOY BO «Henl'Y»

crp. 2

1. MNACIIOPT ®OHJA OHEHOYHBIX CPEJCTB
Hanpasnenue noarorosku: 06.04.01 buosorus
Hanpasnennocts (npoduinm): Meauko-0nonornyeckue Hayku, MUKpoOHOJIOTHS U

BUpycojorusi, buorexnonorus
dyHIaMeHTAJbHbIE

JucuunnuHxa:
CemecTpsl uzyuenus: 1, 2

BOIIPOCHI cuMoOmno3a

dopma mpoMeKyTOUHOI aTTecTanuu: 1 cemecTp-3a4er, 2 ceMecTp-IK3aMeH

2. IEPEYEHb ®OPMUPYEMbBIX KOMIETEHIIAI

2.1. KomneTeHIIMHU, 3aKPe NJI€ HHbIE 32 TN CHU TN H O
N3yyenune nqucuunianHel «@yHaaMeHTAIbHbIE BONPOCHI CHMOM03a» HAIlPaBJICHO Ha
(dbopMupoOBaHHE CIEAYIONMX KOMIETEHIUA:

Konpr Conepxanne K I
KOMICTCHI KOMITCTCHI OJIbI M COZICpKAHUE epedYeHb TUTAHUPYEMBIX
WHIUKAaTOPOB pe3yabTaTOB OOYUEHUSIIO
u COIJIaCHO
(o ®rOC) | ®roc JIHCTIHILTHES
1 2 3
[IK-1 CriocobeH [1IK-1.3 Hns  nocrmxenuss IIK-1.1 3HaTh:

HMCIOJIL30BaTh 3HAHUE HﬂaHpreT OpraHu3alMio U | TeOpeTUUYCCKHUEC OCHOBEI

HOPMATUBHBIX MIPOBCACHUE HAYIHBIX (bYHKIIMOHUPOBAHUS CHCTEMBI

JIOKYMCHTOB, HCCIICIOBAHUH 110 Metaopranusm, CHCTEMBI TEMOCTa3a

pemamMeHTupylonmx | aKTyadJIbHbIM YMers:

OpraHu3aIuIo OHOMEMIMHCKIM Hnst noctmxenus [1K-1.3  ymeTs:

MIPOBEACHUSA npobiaemam HCII0JIb30BaTh TEOPETUYECKUE

Hay4HO- 1IK-1.4 3HaHUA B Oumoylorm4eckon cdepe,

HCCIIEN0BATENBCKUX Hcmomne3yer HCIIOJIL30BAaTh CUCTEMHBIN ITOAX0 U

pabor s npoheccHoHaNbHbIE YMEHNS | coppemennble moaxoasl (BigData) B

PYKOBOJICTBA ¥ HaBBIKK PaOOTHI B aHaJIn3€e JaHHbBIX

pabounm 11abOpaTOPHIX BraneTs:

KOJIUIEKTUBOM 1 OHOMETUIIMHCKOTO IPO(UILs Hna poctmwxenus 11K-1.4 Brnagers:

obecrieyeHus: Mep 1 ApYTUX YApEKACHUAX TEOPETHYECKUMHM  3HAHUAMH 00

TIPOM3BOZICTBEHHO OMONOrMueckoro MPOPUIL | epopypx  mpoueccax — pa3BUTHS

0e30MmacHOCTH B3aHMOOTHOIIICHUH MEXIy MHUKPO U
MaKpOOPTaHW3MOM; O  CHCTEME
remMocraza MU TOpUYHHAX  €rO
HaPYIICHUS
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3. COAEP/)KAHUE OINEHOYHbBIX CPEACTB 11O JUCHUIIJIMHE
3.1 Bubl o11e HOYHBIX CPe/ICTB
HaumenoBanue
HanmenoBanue
OLICHOYHOTO
Kon OILIEHOYHOI'O
No KonTponupyembie CpEeaCTBa Ha
KOMIIETCHITUH/TITAaHA PyeMbIe CpeIcTBa ISt .
n/m TEMBI/pa3aeIbl MIPOMEKYTOUHON
pe3yabTaThl O0yUEeHHS TEKYILETO
arrecranuu Ne
KOHTPOJIS
3alaHus
[1K-1 Paznen 1. Cumbuonorus. | konTposisHas | Bompocsl K
Husa  poctmxenns IIK-1.1 | dyngamenTanbHbie pabora, 3auyety Nel-24
3HATh: TEOPETUYECKUE | BOMIPOCH CHMOMO03a JOKJIaJT ¢ | Borrpochr K
OCHOBBI () YHKIIHOHUPOBAHUS npe3eHTanuei, | axk3ameny Nel-
cucteMbl ~ MeTaopranmsm, TECT 46
CHUCTEMBI TeMOCTa3a
YMers:
Hnsa  moctmwxkenus T1K-1.3
YMETh: HCIIOJIb30BATh
TEOpEeTUYECKUE 3HaHUS B
OMOJIOTHYECKOM cdepe,
UCIIOJIb30BaTh  CHUCTEMHBIN
MOJIXO/T |
COBpPEMEHHEIE TTOAXObI
(BigData) B ananmu3e 1aHHBIX
1 Bianers:

Hus noctmxenns ITK-
1.4 BnaneTs:
TEOPETUUYECKUMU
3HAHUSIMHU 00
OCHOBHBIX IpOIIECCax
pPa3BUTHUSA
B3aMMOOTHOIIICHUH
MEK]ly MUKPO U
MaKpOOPTaHU3MOM; O
CHCTEeMe TeMOoCcTa3a u
MPUYUHAX €TO
HapyUIeHUst
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Ilpumeuanue: munosvie 3a0anus, Kpumepuu u NOKA3amMenu OYEHUBAHUS 6 pPAMKAX
meKywe2o KoHmpoJisi npedcmaeiienvl 8 pabouell npoepamme oucyuniunvl (Mooyns). Ilonnsie
KOMNJIEKMbl OYEHOUHbLX CPeOCmE U KOHMPOIbHO-USMEPUMETbHBIX MAMEPUANO8 XPAHAMCA HA
Kageodpe.

3.2 Copep:kaHue OLle HOYHBIX CPeICTB
OueHOYHBIE CpeAcTBA IMPOMEKYTOYHOH aTTecTallui» MpPEeICTaBICHBI IEepeYHeM
BOIIPOCOB JUTS 3a4€Ta M IK3aMEHa.

3.2.1 [lepeyeHb BOIPOCOB [IJIsl 3a4€Ta U IKk3aMeHa «DyHJaMeHTAJIbHbIE BOIPOCHI
cuMOMn03a»

1. ITaToreHHOCTh U BUPYIECHTHOCTH OakTepuii. DaKkTophl MaTOT€HHOCTH.

Orger:

COBOKYMHOCTh TPH3HAKOB, OOYCIABIMBAIONMX MOTCHIMAIBHYIO CIIOCOOHOCTh OakTepuid
MMPOHUKATh BO BHYTPEHHIOIO CPEJy MaKpOOpPTraHU3Ma U UCIIOIh30BaTh €€ KaK Cpely OOMTaHuUs,
Ha3bIBAIOT MATOT€ HHOCTHIO.

[Ipn B3aMMOJEHUCTBUM ONpPENEICHHOW MOMYJSIIMU TAaTOreHa C OpPraHu3MOM-XO035SMHOM
MaTOreHHOCTh, SIBISIOMIASACS CBOMCTBOM T'€HOTHUIIMYECKUM, TMPOSBISETCS Kak CBOMCTBO
(beHoTHIYeCcKOe, KOTOPOE MPUHATO HA3bIBATh BUPYI€ HTHOCTHIO.

@®aKkTOopHl NATOT€HHOCTH ¥ BHPYJIEHTHOCTH YCJOBHO MOKHO MOAPA3IeaATh HA: (aKTOPHI
anre3ud W KOJIOHM3AMH, (AaKTOPhl WHBA3HM W TEHETPaluH, (aKTOPbl arpecCHBHOCTU H
(haKTOPBI IECTPYKTUBHOTO U HEKPOTUUYECKOTO JICHCTBHS.

daxkTopbl aAre3ud U KoJoHu3auuu. Kak npaBuio, k 3Toi rpymnme GakTopoB OTHOCAT JIFOObIE
BEILECTBA, CIOCOOCTBYIOIME 3aKpEIUIEHHWI0 OaKTepuajbHBIX KIETOK Ha MOKpPOBaX
MaKpoOpraHuimMa UJih Ha IMMOBCPXHOCTU €Iro OTACIIbHBIX KJICTOK.

daxkTophl MeHEeTpPAaUMU MW MHBa3uMM. B ciaydae meHerpanum peub HAET, HPEKAE BCETO, O
MUKPOOPraHusmax, CIIOCOOHBIX BPEMCHHO WJIM MMOCTOAHHO IIPOXKXUBATH BHYTPHU KIJIICTOKXO35WHA.
dakTHYecKu 3TO MapasuThl KJIETOYHOTO, a HE OPraHM3MEHHOTO YPOBHS, KAKOBBIMH SIBIISIOTCS
BUPYCHI U, CpeIy MUMEIIMX KJIETOYHOE CTPOCHUE IATOICHOB, PUKKETCUU U XJIaMuauu. [
TaKuX BO3OyaWTened 3abosieBaHMN TEHETPalHs, TO €CTh INPOHUKHOBEHHE BHYTPh KJIETKH,
paBHO3HAYHO MHBA3UU. /{7151 0OMTaIONMX B MEXKKIJIETOUHOM IIPOCTPAaHCTBEOAKTEpUN TIEHETPALHS
Y MHBA3MUs — 9TO JIBa PA3IMYHBIX CIOCO0a MPOHMKHOBEHHS BO BHYTPEHHIOIO Cpey.

2. CTpyKTypa U KOMIIO3HUIIHS KUIIICYHOW MUKPOOUOTEI.

Orger:

KenynouHO-KUIIEYHBIA TPAaKT 4YEIOBEKAa COICPKUT MHOTOYMCICHHOE U pa3HOOOpa3Hoe
MUKpPOOHOE CcOo00IIecTBO, KOoTopoe o0beaunser Oonee 100 TPUIUMOHOB MUKPOOPTaHU3MOB.
[InoTHOCTE GaKTepHANbHBIX KIETOK B TOICTOH Kumke onenupaerca or 10 mo 10% na
MUJUTHIIUTP, YTO JIeTIaeT TOJICTYIO KUIIKY OJHOM M3 CaMBIX TYCTOHACEICHHBIX MUKPOOHBIXCPET
obutanus Ha 3emie. MuUKpOOMOM KHIIIEYHHMKA KOAMpyeT Oonee 3 MHUIMOHOB T€HOB,
IPOAYLUPYIOLMX THICSYM METaOOIUTOB, TOT/Ia KaK TeHOM YeJIOBEKa COCTOUT MPUMEPHO u3 23
000 reHos.

MukpoOHoTa KUIIEYHHUKA COCTOMT W3 HECKOJbKUX TAaKCOHOB MHUKPOOPTAHW3MOB, BKITFOYAS
OaKkTepuu, IPOX KW U BUPYCHL. TakKCOHOMHUYECKH OaKTepUu KIACCU(UIMPYIOTCS IO THIIaM,
KJlaccaM, MopsjiKaM, CeMeicTBaM, pojaM M BujaM. [IpeacTamBieHO JUIIL HECKOJBKO THIIOB,
HacuuThBatonmx Oonee 160 BuaoB. JOMHUHUPYIOUMMH THUIAMH KUIIEYHBIX MHUKPOOOB
sBisiroTest Firmicutes, Bacteroidetes, Actinobacteria, Proteobacteria, Fusobacteria n
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Verrucomicrobia, mpuuem gBa Ttuma Firmicutes u Bacteroidetes mnpencrasistor 90%
MUKPOOMOTHI KuIineyHuka. Tum Firmicutes coctout u3 6osee yem 200 pa3inyHbIX POJOB, TAKUX
kak Lactobacillus, Bacillus, Clostridium, Enterococcus u Ruminicoccus. Poxsr Clostridium
npezacraBisioT 95% ¢witer Firmicutes. Bacteroidetes cocTouT u3 mpeo0iaaaronmx poaos, TAKUX
kak Bacteroides u Prevotella. Tum Actinobacteria mponopiroHanbHO MEHEEMHOTOYHCIICHEH U B
OCHOBHOM mipejicTaBiieH poaom Bifidobacterium.

Kuieynble OakTepuu SBISIOTCS KIIOYEBBIMH PETYIATOPAMH IMHUIICBAPEHHS B KEIYIOYHO-
KUIIEYHOM TpakTe; KoMMeHcanbHble 0aKTEepUU UTPAIOT BXKHYIO POJIb B IKCTPAKIMH, CHHTE3E
U abCcopOLMU MHOTHX MHUTATEIBHBIX BELICCTB M META0OJIHMTOB, BKIFOYAs KEITUHBIC KHUCIOTHI,
JIMITU/IbI, AMHHOKHUCIIOTHI, BATAMHHBI H KOPOTKOLICTIOYECYHBIC JKUPHBIE KHCIOTHL. MHKpOOHOTa
KUIICYHMKA BBIIOJIHICT BAKHYIO UMMYHHYIO (DYHKIIMIO IPOTHUB KOJOHHM3AIUMU NMATOrCHHBIMHU
OaKTepHsIMHU, TOMAABISSI UX POCT, MOTPEONIsis IOCTYIHBIC MUTATCIbHBIC BEIIECTBA W [ WM
OpoM3BOAsS OaKTEPUOLMHBL MHKPOOHMOTAa KHUINEYHHKA TAaKKe TMPEIOTBPAIACT HHBA3HIO
OakTepuid, TOJJEpKUBas  LEJIOCTHOCTh  KUIIEYHOTO  OJMHUTENUsA.  MHUKPOOPraHH3MBI
NPEOTBPALAIOT MATOTCHHYIO KOJOHU3AIMIO TTOCPEACTBOM MHOTHX KOHKYPEHTHBIX IIPOIIECCOB:
MeTa00IM3Ma MUTATeIbHBIX BEIeCTB, MOANUKauu pH, cekpermuaH THMUKPOOHBIX TIETITHIOB
U BO3JICHICTBHS Ha CUTHAJBHBIC MYTH KJIETOK. bojiee TOro, HeJJaBHUE MCCIICIOBAHNUS BBISIBUIN
KPUTHYECKYIO DPOJIb KOMMEHCAIBHBIX OAaKTepHil M WX TPOAYKTOB B PETYIALUU Pa3BUTHS,
romMeoctaza M (QYHKIHM BPOXKICHHBIX M aJalTHBHBIX HMMMYHHBIX KIeTOK. DyHKunn
MUKPOOMOTHI KHIICYHUKA XOPOIIO COXPAHSIOTCS Y Pa3HBIX JIIOJEH, TOrna Kak MUKpOOHOTa
KUIICYHUKA KaXJOr0 4YeJOBeKa XapaKTepH3YeTCsl OINpeleleHHOW KOoMOWHAIMeld BHJIOB
OakTepuil U3-3a MEKUHIMBUIYATbHBIX U BHYTPUUHANBUIYAIbHBIX BapUallil Ha TPOTSHKCHUH
BCEH JKU3HH YEIIOBEKA.

3. OcHOBHBIE MPEACTABUTENN MUKPOOUOTHI pa3IMUHbIX aHATOMUYECKUX MECT Teja YesIOBeKa.
Kuieynuk (TOHKHM, TOJICTBIH).

MukpoOHBIE ~ cOCTaB  MHKPOOMOTBHI ~ KHIIEUHHMKA BapbUpyeTcs B  pasHbIX  4acTAX
MUIICBAPUTEIFHOTO TpPaKkTa. B JKelmyake W TOHKOM KHINEYHHKE OOBIYHO IPUCYTCTBYET
OTHOCHUTEIIBHO HEOOJIBIIOE KOJIMYECTBO BUIOB OakTepuii. B ToiCTO# KMIKe, HAIPOTUB, camast
BBICOKas TJIOTHOCTh MUKPOOOB, 3apeTUCTPUPOBaHHAs B JIFO00H cpeae obutanus Ha 3emiie, 110
10'2 kneTOK Ha rPaMM COIEPKMMOTO KHILEYHUKA.

bonee 99% OakTepuil B KUIICUHHUKE SBIAIOTCS aHAYPOOaMU, HO B CIIETION KHILIKE a’3poOHBIE
0aKTepuu JOCTUTAIOT BBICOKOW MIOoTHOCTH [lojmcunTano, uyTo 3Ta KulleuHas (iaopa uMeeT B
o0I1IeH CII0KHOCTH IIPUMEPHO B CTO pa3 OoJIblIe T€HOB, YEM F€HOM YeJIOBEKa.

TOHKUI KHIIEYHUK TPEJCTABISIET COOOW CYpOBYIO Cpeay JUlsi MUKPOOHOW >KM3HH U3-3a
KOPOTKOTO BPEMEHU MPOXOXAEHUS, NMPUTOKA MHUILEBAPUTEIbHBIX (EPMEHTOB U JKEIUU U
MPEPBIBUCTON JOCTaBKU MHINEBOTO cyOcTpara. B pesynbrare OakTepuanbHBIC MOMYISIUU B
3TON 00aCTH KUIIEYHOTO TPaKTa UMEIOT Oojiee HU3KYI0 OMoMaccy, MeHee pa3sHOOOpa3Hbl, HO
OoJiee TMHAMWUYHBI, YIUTHIBasI HEOOXOAMMOCTh PEarupoBaTh Ha OBICTPO MEHSIOMIMECS YCIOBH S
npoceeTa. BooOie roBops, monyisiuu 6akTepuii yBenmuuBaroTes npuMepro ¢ 104° KOE/mn
B JIBEHAILIATUIIEPCTHON KHUIIIKE 10 10”8 KOE/MJ B IMCTANEHOM OTIEJIE TTOAB3JONIHON KHIIKH,
rIe TpPaH3UT 3aMeuIseTcs. bakTepuanbHble poOJbl, OOBIMHO BCTPEYAIOUMECS B TOHKOM
KHIIEYHUKE, BKIIOYaroT, cpean mpodero, Lactobacillus, Clostridium, Staphylococcus,
Streptococcus u Bacteroides, Ho TakcoHOMUYECKas KiiacCHUpHUKAIKs ObUla HEMOCICI0BATEIbHON
B Pa3HBIX MCCIEA0BAaHMIX U3-3a PA3INUMM B MEeTOAMKax cOopa 00pa3i0BU aHAIN3A.

YeTblpe AOMUHHUPYIOUMX OaKTepHaTbHBIX THUIA B TOJCTOM KHINEYHHKE 4YeJIOBEKa - 3TO
Firmicutes, Bacteroidetes, Actinobacteria u Proteobacteria. BoabpnmucTBO 0OakTepuit
npuHajexkar K poxam  Bacteroides, Clostridium, Faecalibacterium, Eubacterium,
Ruminococcus, Peptococcus, Peptostreptococcus u Bifidobacterium. J[pyrue ponbl, Takue Kak
Escherichia u Lactobacillus, mpucyrctBytoT B MeHbIIe# cTemeHu. ToOJBKO BHIBI poja
Bacteroides cocraBnsiror okoso 30% Bcex OakTepHii B KHIICUHHKE, YTO TTO3BOJISET
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MPEANONOKUTh, YTO ITOT POJ OCOOCHHO BaKeH A (DYHKIIMOHUPOBAHUS XO3siMHA. PoJIbI
rpuboB, OOHapykeHHble B KulledHuke, Bkiodaror Candida, Saccharomyces, Aspergillus,
Penicillium, Rhodotorula, Trametes, Pleospora, Sclerotinia, Bullera u Galactomyces, cpenu

JIPYTHX.

4. PoToBast TOJIOCTh — MATKUE TKAHU, TBEP/bIE TKAHHU.

Ortser:

[TonocTe pTa M cocTaBIAONME €€ KIETKH, TKAHU U CTPYKTYpPhl COCTABISIOT YHUKAJIBHYIO U
CJIOXHYIO CUCTEMY OpraHoB U cpeny. [Io He0OX0IUMOCTH MBI U3y4aeM €€ Pa3IMyYHbIE YacTU
WHAWBUYaJIbHO, HO 3/10pOBbE U (DYHKLIMH KOMIIOHEHTOB MOJIOCTU PTa 3aBUCAT JAPYr OT Apyra
U BIMSIIOT APYT Ha Apyra.

Jlerko BUMMBbIE KOMIIOHEHTBI POTOBOM MOJIOCTH BKJIFOYAIOT I'yObl, BHYTPEHHIOI OBEPXHOCTh
IIeK, 3yObl M JIECHBI, TBEPAOEC M MATKoe He0o, MHO pTa M s3bIK. He BUIHBI, HO SIBHO Ba)KHBI
MBILIIbI, HEPBBI, KPOBEHOCHBIE COCYIbI, K€JIe3bl, CYCTaBbl M OCOOEHHO KOCTH BEpXHEH H
HUDKHEH 4entocTel, KOTopbele 00ecneunBaloT MOMACPKKY U (QYHKIUOHUPYIOT C BUIUMBIMU
KOMITOHEHTaMH.

[TonocTe pTa HauMHAETCS Ha CTHIKE SPKO-KPACHOW KalWMbl T'y0 M CIM3HCTOH 00O0JIOYKH,
BBICTHJIAIONICH BHYTPEHHIOIO YacTh I'yd, W MPOCTUPACTCS K3aau J0 HEOHO-SI3BIYHBIX CKIIAJIOK
WM Oyrd. 3a HeOHO-SI3BIYHBIMU CKJIAJIKAMU HAXOJATCS HEOHO-TJIOTOYHBIE CKIIAIKU W Hayayo
POTOITIOTKH, TA€ COCAMHSIIOTCS NHUIICBAPUTEIbHBIM U JbIXaTENbHBIM TpakThl. HeOHble
MUHJIQJTMHBI PACTOJIOKEHbl B 3€Be MHHAAIUH MEXAy HEOHO-A3bIYHOW M HEOHO-TJIOTOYHOMN
cknagkamu. Jlumdounnas TkaHb HEOHBIX MUHJAJINH, a TAKKEe TKAHb TJIOTOYHOM MHHAATUHBI
(ameHOUABI) M SA3BIYHBIE MUHJAIWHBI OXPAHSAIOT BXOJ B POTOMIOTKY. JlbIXaTelbHblE MYyTH
(HOCOBasi TOJIOCTH) CIEpPe OTIENSIOTCS OT POTOBOW IMOJOCTH TBEPAbIM HEOOM, a C3aaU -
MsTkuM. TBeproe HeOo mMeeT ayrooOpasHyro GopMmy, HIMPUHA U BBICOTa KOTOPOW Y pa3HBIX
moaed pasnuyarorcs. OHO TakKe UIpaeT Ba)KHYIO POJIb B MAHUIYJSILMIX U NE€PEKEBbIBAHUU
MWLM, a TAKXKE B peun. Msrkoe HeOO 3a1MIAET POTOITIOTKY OT HOCOTJIOTKHU BO BpEMSI IJIOTaHHUS
u peun. ['yObl U IIEKH OTJIENIEHBI OT AlIbBEOJSIPHBIX OTPOCTKOB BEPXHEH M HM)KHEH 4YesroCTH,
KOTOpbIE MOJICPKUBAIOT U YAECPKUBAIOT 3yObl, IPOCTPAHCTBOM, Ha3bIBAEMBIM INPEIJIBEPHEM.
[IpenBepre OrpaHUYEHO €33/l BETBU HUKHEH YENIOCTH, @ CBEPXY M CHU3Y - MyKOJIaOHaJIbHOM
U CITU3HUCTO-OyKKaJIbHOM CKIaAKaMu. BeicTuika mpenaBepus CIM3UCTON 000JI0UKH HETpephIBHA
CO CIIM3MCTOH OOOJOYKOW Ty0 W IIEK, a TaKXKe CO CIM3UCTONH OOOJOYKOW, MOKPHIBAIOLICH
anbpBeosIApHbIe OTpOCTKH. Ckiamku (y37e4Ka) CIU3UCTON OOO0JIOYKH, PACIIOIOKEHHBIE TI0
CpelHel JINHUU U B 00JIaCTH KJIBIKOB, IPOXOJAT Yepe3 MpeABEpUe, IPUKPEIIss IyObl U HIEK Y
K BepXHEH U HUKHEH yemocTi. CeKpeT OKOJIOYIHOM CIIFOHHOM KeJIe3bl MONaaeT B MPEIBEpUe
Yyepes3 ero IMIaBHbIA IPOTOK, KOTOPHIM OTKPBIBAETCS OKOJIO OKOJIOYIIHOTO COCOYKA Ha CIM3UCTON
000JI04KE pTa HAIPOTUB BTOPOTO MOJIIpA BEPXHEH UYETIOCTH.

5. HUcruanble pe3umeHTBl W KOCMOMOJUTHL. (OCHOBHBIE OTIWYHA. XapaKTEPUCTHKA
MpeACTaBUTEIICH.

Orger:

Pe3unenTHasi Mmukpoduiopa BKIIOYaeT B ceOs OTHOCUTENHHO MOCTOSIHHBIC BHJBI OAKTEPHIA,
XapakTepHbIE JJIsl OMPEEJICHHOro OMOTOoNa U BO3pacra MaKpOOpraHu3Ma, U OHa CIIOCOOHa K
OBICTPOMY BOCCTAHOBJICHHIO B CIIydae €€ HapyIIeHUSI.

Hanpumep, npumepno 30 - 60% Bceit MUKPOQIIOPHI OJIOCTU PTa COCTABISAIOT (PaKyIbTaTUBHO
U O0NHMTraTHO aHAYPOOHBIE PE3UJACHTHBIE CTPENTOKOKKUA. CTPENTOKOKKH BXOISAT B COCTaB
ceMeiicTBa Streptococcaceae. TakCOHOMHUS CTPENTOKOKKOB B HACTOSIIEE BPEMSI HETOCTATOYHO
yerosismasics. CornmacHo onpenenutento 6akrepuii bepmku (1997), Ha ocHOBaHMM (HHU3UOIIOTO-
OMOXMMUUYECKUX CBOMCTB poJ1 Streptococcus nmoapasnensiercs Ha 38 BUA0B, MPUMEPHO MOJIOBUHA
M3 JTOTO KOJMYECTBA OTHOCATCS K HOpPMalIbHOW MuKpodiope monoctu pra. Haumbomee
TUIUYHBIC BUJBI CTPENITOKOKKOB POTOBOM TojocTu: Str. mutans, Str. mitis, Str. sanguis u ap.
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[Tpuyem, paznuuHble BUJbBI CTPENTOKOKKOB 3aHUMAIOT OIpPENICIEHHYIO HUIy, Halpumep, Str.
Mitior Tponien k amuTenuo mEeK, Str. salivarius - k cocoukam si3bika, Str. sangius u Str. mutans -
K [TOBEPXHOCTH 3y0OB.

KocMomonmuTel — 3TO OakTepuu, KOTOPBIE OYEHb IMMPOKO PACIPOCTPAHEHBI MO CaMbIM
pa3nuuHbIM OuoneHo3am. Hanpumep, anbga-rpynmna nporeobakrepuii cocrasiser 6omnee 75%
BCEX BHUJOB B MOYBE, MOPCKHX M MPECHBIX BOJOEMAX, CTOUYHBIX BOJax, U oT 25 mo 75% B
MOJIOYBE, B CUJIBHO 3arpsI3HEHHBIX MECTOOOMTAHUSX, B TEOTEPMAIbHBIX HCTOYHHUKAX.

6. Cum6Ouno3. Buapl. KoMMeHcanmmsm, MyTyalin3m, mapa3suTusM.

Orger:

Cum6mo 3 (rped. cup-fiwoig— «coBMecTHAS )KU3HBY[ 1 ] OT GUL- — COBMECTHO + 30 —KH13HB)
— 9T0 OJIM3K0€ COOOIIECTBO KUBBIX OPIraHU3MOB, IPUHAUICKANMX K Pa3HBIM OMOJIOTHYECKUM
BuaM. Takoe coo01ecTBO MOXKET IPUHUMATH Pa3IMYHbIe JOPMBI B 3aBUCUMOCTH OT MIPHUPOJIBI
OTHOILCHUN MEXy ABYMS BUJAMH U OT TOTO, MOJE€3HbI 3TH OTHOILCHUS WX BPEIHBL.

B npuposme BcTpeuaeTcs UIMPOKUH CHEKTP MPUMEPOB B3aUMOBBITOJHOIO CUMOHO3a
(mytyamm3m). OT KelyIOYHBIX U KUIIEYHBIX OaKkTepuid, 0€3 KOTOPHIX ObLIO ObI HEBO3MOXHO
MUIIEBapeHHe, 10 pacTeHUN (IIPUMEPOM CIIy’KaT HEKOTOPbIE OPXUAEH, YbIO MBUIBLY MOXKET
pacnpocTpaHsTh TOJIBKO OJUH, ONPEeICHHBIN BU HACEKOMBIX). Takue OTHOLICHUS YCIIEIIH bl
BCEr/a, KOIr/la OHU YBEJIMYMBAIOT IIAHCHI 000N X MapTHEPOB Ha BhDKUBaHUE. OCyIeCTBIsIEMbIE
B Xxole cuMOMo3a JEHCTBHS WM IPOU3BOAMMEBIC BEIIECTBA SIBISIOTCS Ui IapTHEPOB
CYIIECTBEHHBIMU U HE3aMEHUMBIMH.

MyTyanu 3M — HIMPOKO pacmpocTpaHeHHas (opMa B3aUMOIIOIE3HOTO COXUTEIBCTBA, KOTJa
MPUCYTCTBHUE MapTHEPA CTAHOBUTCS 00SI3aTEIBHBIM YCIIOBUEM CYIIECTBOBAHMS KaXKJOTO U3 HUX.
Bostee o0mmmM MOHSATHEM SIBIISIETCS CAMOMO3, KOTOPBIH MPEICTaBIICT COOO0M COCYIECTBOBAHME
pa3IMYHBIX OMoJIornYeckux Bua0B. Ho B oTnuyne ot MyTyanu3Ma, ciMOHO3 MOKET OBbITh U HE
BBIFOJICH OJJHOMY M3 apTHEPOB, HAPUMEP, B Cilydaenapa3utu3mMa. TeCHbI KOHTAKT BUJIOB IIPU
MyTyaJu3M€ BBI3bIBAET HX COBMECTHYIO DBOJIOLUIO. XapaKT€pHbIM IPUMEPOM CIYKaT
B3aUMHBIE MPUCHOCOOJEHUs, KOTOpble CGHOPMHUPOBAINCH Yy LBETKOBBIX PAacTeHUH U HX
onpuuTenen. YacTo BUIBI-MYTyaauCThl COBMECTHO PACCEIISAIOTCS.

KoMMmeHcaaM3MoOM Ha3bIBalOT OTHOIICHUS, IOJIE3HBIE OJHOMY, HO Oe3pa3jiMuHbIe JPYroMy
CUMOMOHTY, aMEHCAJU3MOM — OTHOIICHHS, BPEIHbIE OJHOMY, HO O€3pas3iIiyHbIe Ipyromy. A
KOOMepalnel Ha3bIBalOT HeoOs3aTeNbHble B3aMMOBBITOJHBIE OTHOIIEHHs. [lpumepom
KOMMEHCAJIM3Ma MOTYT CIYXUTb O0O0OOBBIE (HampuMep, KJIEBEP) M 3JIaKH, COBMECTHO
MPOU3pPACTAIONME Ha TMOYBAaX, OENHBIX MOCTYMHBIMH COEIMHEHHUSIMH a30Ta, HO OOraThIX
coeqrHEeHMsIMU Kanust U ¢pocdopa. [Ipu 5ToM eciu 311ak He oaBisieT 6000BOe, TO OHO B CBOIO
ouepeb 00ecTeunBaeT ero JOMOJIHUTEIbHBIM KOIMYECTBOM JOCTYIMHOTO a3oTa. Ho momoOHbIe
B3aMMOOTHOIIEHUS MOTYT ITPOJI0KATHCS TOJIBKO JI0 TEX IOP, [TOKA II0YBa Oe/1Ha a30TOM U 3J1aKH
HE MOTYT CUJIbHO pa3pacTaThcs. Ecnu jxe B pe3ynbTate pocta 0000BBIX M aKTUBHOU PabOTHI
a30TPUKCUpYIOMX KIyOSHBKOBBIX OaKTepuii B TIOYBE HAKAIUIMBAETCA JOCTAaTOYHOE
KOJIMYECTBO JOCTYIHBIX Ul PACTEHMM COEOUHEHHMM a30Ta, 3TOT THUI B3aUMOOTHOLIEHHUU
CMEHseTCS KOHKypeHIHeil. Pe3ynbraTtoM e€, Kak mpaBuIIO, SBISIETCS MOJHOE WJIM YaCTUYHOE
BBITECHEHHE MEHEee KOHKYPEHTOCIIOCOOHBIX O000BBIX U3 (PUTOIEHO3A.

dopma cumOHMO3a, MPU KOTOPOW OJWH OpraHu3M (IMapas3uT) MCIOJIB3YEeT APYro (XO3sSWH) B
KayeCcTBE HCTOUYHMKA MTUTAHUS UITH/U Cpebl OOMTaHMSI, HA3bIBACTCS] MAPA3UTH3MOM.
PazHoBugHOCTH cUMOMO3a — IHAOCHMOMO3 (CM. cUMOHMOTreHe3), Koraa OJUH U3 MapTHEPOB
JKUBET BHYTPHU KJIETKHU JIPYroro.

7. KBOpyM-CEHCHHT: CMOCOO MEXKIETOYHOTO OOMICHUS, pOJdb B PETYISLUH TEHOB
BUPYJEHTHOCTH.

Orser:

bakTtepuanpHble Tpolecchl, Takue Kak oOpa3oBaHHE OHMOIIEHKH, CeKpenus ¢(aKTopoB
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NaTOreHHOCTH, OMOJIOMHHECICHIMS, BbIICIICHNE aHTUOMOTHYECKUX BEIIECTB, CIIOPYIISALUS U
T. J. MOTYT TOBBINIATh BBDKMBAEMOCTh MHKpPOOpPraHu3mMoB. Jljis 3TOro HeoOxomuma
MHOTOYHMCIICHHAS MO/ MUKPOOHBIX KIIETOK, a HE OJUHOYHBbIC OaKTepHalbHbBIC KIICTKH.
JlaHHOE SIBIEHHE HA3BIBAETCS «UyBCTBO KBOpYyMay («Quorum sensingy»), KOTOPOE BIIEPBHIE OBLIO
ormucano A. D0epxapaom c coaBT. B 1981 r. y mopckoii 6akrepun Photobacterium fisheri.
SIBIeHHE «YYyBCTBO KBOpYMa» NETEPMHUHUPOBAHO B TCHETHYECKOM Marepuaje MHKpoOa H
CBSI3aHO C OKCIpPECCHEeW TEHOB B OTBET Ha M3MCHCHUE IUIOTHOCTH B IOMYJSIHA
MUKPOOPTaHU3MOB.

«YyBCTBO KBOpYMa» y IATOTCHHBIX U YCIOBHO-IIATOTCHHBIX MHUKpoOpranu3moB (Staphylococus
aureus, Pseudomonas aeruginosa) crocoOCTBYET HE TOJIBKO Pa3BUTHIO

3a00JIeBaHSI, HO ¥ PETYIUPYET BHIPAOOTKY IK30TOKCHHOB, DEpPMEHTOB arpecCuu U 00pa3oBaHue
OMOIICHOK, HO M PE3UCTEHTHOCTH KO MHOTMM aHTHOAaKTepualbHbIM mpenaparam.Hampumep,
M3BECTHO, YTO COCTABISIFOIIAS OJHOW M3 CHCTEM KBOpyMa S. aureus MpeicTaBisieT co0oit
3¢ dekTopHbIii OeIIOK, K3 KOTOPOro 00pa3yrTCsi TOKCHHBI IPOTEa3bl, OCIKU aAre3UHbI, IPOTCUH
A, anbda-remonusun. Y Pseudomonas aeruginosa «4yBCTBO KBOpYMa» Y4acTBYeT B
00pa30BaHUU 3JIacTa3bl, MICJTOYHON MPOTEasbl, CYMEPOKCHINCMYTA3bl, a TAKKe B BBIPAOOTKE
HK30TOKCHHA A.

8. ®yHKIIMM KUIIEYHOH HOpMOOUOTHL. E¢ XapakTepuctrka. Poib B )KHU3HH YeIOBEKa.

Orser:

JlnutenpHas cCOBMECTHas HBOJIIOLIMS ITPHUBENia K BOZHUKHOBEHUIO CUMOM03a MEK Ty OPTraHU3MOM
yenoBeka W MuKpoOuomom. Kumedunas MHKpoOMOTa CrOCOOCTBYeT BaKHBIM IpoleccaM
pa3BUTHS OpraHU3Ma yesoBeKa M MojiepkaHus ero romeocrasa OHa OKa3bIBAaeT BIMSIHHE HA
OOMEH BEIEeCTB, pacLICIIss CJIOXHBbIE TMOJUcaxapusipl B paldoOHE U MPOAYLUPYS
KOPOTKOILIEIOUEYHBIE KUPHBIE KUCIOTHL, PETYIHPYET MOTOPHUKY KHINEUHUKA, MOJACPKUBACT
racTpOMHTECTUHANBHBIN Oapbep. Ilox neiicTBUeM MHKPOOHOTHI MPOUCXOAUT (OPMUPOBAHHE
KHUIIEYHO-aCCOLUUPOBAHHON JMM(OUAHOH TKaHM M SIBICHHE HMMYHHOH TOJEpaHTHOCTH.
PesunentHole Oaktepuu npenorBpamiaroT KonoHuzanuio JKKT narorenamu. Kumeunas
MUKpOOHOTA TAKXKe BIUACT HAa YHEPreTUYECKU OOMEH X0351uHa 1 (PYHKIIUIO MUTOXOHAPHIL.
Haubonee BaxkHble (DYHKIMHH MHKPOOHMOTHI TOHKOIO KHICYHHKA: 1) B MeTabOIMYEeCKOM
CTaTyce — B TOHKOM KHUIIIEYHUKE MTPOUCXOST OCHOBHBIE COOBITHS MepeBapuBaHms HaOCOpOIIUU
MATATENBHBIX BEIIECTB, KOTOpble obOecmeunBaroT mnpubausurensHo 90% o0meit sHepruw,
IIOJIy4aeMOU U3 MULIK;

2) B HUMMYHHOM TroMeocTase — Ooiblmas wmacca JUMGPOMIHON TKaHM (KHIICYHO-
acconuupoBaHHas TUM(oUIHAS TKaHb U [leiiepoBbI OJISTIKN ), TPEACTABICHHOM B IMTOB30IIHON
KHIIKE, TApaHTUPYeT KOPYHKIMOHUPOBAHHE MUKPOOMOTHI U UMMYHHOM CHCTEMBI XO3sIMHA B
MYTYaJUCTUYECKOM PEXUME. 3acCeeHUE MUIIEBAPUTEILHOTO TPAKTA ONPEIEICHHBIMU BUIAMU
MUKPOOPTaHU3MOB, TPHUBOIUT K (OPMHUPOBAHUIO HOPMAIBHOTO OHOIIEHO3a, KOTOPBIA
o0ecreynBaeT KOJIOHU3AIMOHHYIO PE3UCTEHTHOCTh OpraHum3Ma K BO3OYIUTENSIM KHILEYHBIX
MH(pEKIHH.

9. ApxuTekTypa TOHKOTO U TOJCTOro KuileuHuka. OcobeHHocTH. CucreMa KUIIEYHOTO
Oapbepa.

Orser:

W3 xenynka xumyc (MUILEBas KalMIa) MOMagaeT B TOHKYIO KUIIKY - CJICIYIO LN 32 KeTyIKOM
OT/IeJl THUIIEBAPUTENILHOTO TpakTa, JJUHOM 5-6 METpOB y B3pociioro uesoBeka. B cocrase
TOHKOM KMIIKH BBIJEISIIOT TPU OTIENA!

JIBeHaquiaTUnEpCTHAS KUIIIKA

Tomas kuika

IlonB3mommas KHIIKa

Cpena B TOHKOH (M TOJCTOW KHIIKE) - craborenovnas. B Hell akTuBHpYIOTCS (pepMeHTHI

© ®I'bOY BO «Hen'V»




qJOHZ[ OHCHOYHBIX CPECTB IO JUCTUIUINHE <<q)yHZ[aMeHTaJ'ILI-H:Ie BOIIPOCHI cHMO03ay» 10 HarpaBJICHUIO

noarorosku (cnemanbHoctr) 06.04.01 Bronorus ®IBOY BO «Uenl 'V» ctp. 9

KHUIIEYHUKa, a (PepMEHTHI KeIylKa, aKTUBHBIE B KHUCJIOH cpelie, MOMaB B MOJOCTh KHIIKH,
WHAKTUBUPYIOTCS, TaK KakK JaHHas cpela MEHsSET KOH(GOPMAIMIO UX MOJIEKYJ, U OHH TEPSIIOT
CMOCOOHOCTD PACHICTIIATH MUIIEBbIE YACTHUIIBL.

B ToHKOW KHIKE MUINEBapeHUE MPEACTABICHO JByMsl BUJIAMH: TMPUCTEHOYHOE W TOJOCTHOE.
[lonocTHOE TUIEBAPEHHE OCYIIECTBISETCS B MOJOCTH TOHKOM KHIIKH, TA€ (HepMeHTHI
JIEHCTBYIOT Ha MUIIEBYIO Maccy (Ha KpyIHbIE MOJIEKYIHI - osiuMepsl). [Tociie Toro kak KpynHsie
MOJIEKYJTBI PACIICTUISIOTCS Ha OoJiee MeNKKe (OTMTOMEephI), CTAHOBUTCS BOSMOYKEH CJICAYIO N
ATal - MPUCTEHOYHOE MUIIEBApPEHHUE, KOTOPOE OCYIIECTBISETCS Ha HapyKHOU

MeMOpaHe KJIETOK CIM3UCTON TOHKOHM Kuiku. Cn3ucTas TOHKOM KUIIKK OTJIMYAeTCs
HaJIMYMEeM OCOOBIX BBIPOCTOB - BOPCHUHOK, KOTOPbIe MHOTOKPATHO YBEJIMUMBAIOT IUIOIIA/Ib
BcackiBaHusl. [locne monocTHOro, a 3aTeM U NPUCTEHOYHOI0 NUIIEBApEHUsT 00pa3ytoTCs
MOHOMEPBI - MeJIbUalIIIe YaCTHUIIbI U1, KOTOPbIE BCACBHIBAIOTCS B KPOBb (B OTJIMYHE OT
KPYIHBIX MOJIUMEPOB). B TOHKOH KHIIIKE OKOHYATEIbHO IEPEBAPUBAIOTCS BCE BEIIECTBA!
OelKu, SKUpPBl M YIJIEBOJABL. OTO MPOUCXOAUT Onarofapss KHILEYHBIM COKaM, COKY
MOJ/IKETYIOUHOM JKeJle3bl U JKEeTYH IIEYEHH - B COBOKYITHOCTH 3/I€Ch PUCYTCTBYIOT BCE
HEoOXOMMBbIE Uil MHUIleBapeHus: GpepMeHThl. BcacbiBaHne MOHOMEPOB BOPCUHKAMHU TOHKOM
KHUIIKH  TPOMCXOJUT HEOJWHAKOBO. AMHHOKHUCIOTHL, OOpa3oBaHHbIE B pe3yibTare
pacuieruieHus OeJIKOB, U MPOCTHIE YIIEBOAbI BCACHIBAIOTCS B KPOBb, a TIMIIEPUH U JKUPHBIE
KHCIIOThI, 00pa30BaHHbIE B PE3yJbTaTe PACLICIUIEHUs >KUPOB, - B JIUMPy. JlumdaTndeckas
CHUCTEMA COEUHSETCS C KPOBEHOCHOM, TO3TOMY >KMPBI B UTOT'€ BCE PABHO OKAXKYTCS B KPOBH.
MplmeyHass CTEHKa TOHKOM KHIIKKM OOecleyrBaeT ero MOTOpHY0 (yHKIMio (1aT. motor —
NPUBOJAIIMI B ABM)KEHHE). BHYTpH TOHKOHN KHUIIKM NUIIA NTEPEMELIMBAETCS, PACTUPAETCS U
IIOCTETIIEHHO NIEPEMEILAETCS 110 HAPABICHUIO K CIEAYIOIIEMY OTAEIY MUIICBAPUTEILHOU
CHUCTEMBI - TOJICTOM Kulke. [lepemerienrie nuum NpoucxXoauT Onaroaapsi COKpalieHHIo
MYCKyJaTypbl ~ OJAHHUX Y4YacTKOB KMIIKM, M paccilabieHuI0o JApPYTuX:  BO3HHUKAIOT
MEePUCTAIBTUYECKHUE BOIHBIL.

Toscras KuIka

CocTouT m3 cienoi, 00010YHON (BOCXOAIICH, MOMEPEIYHON, HUCXOASIIEH, CATMOBUIHON) 1
IpsAMOM KUILIKU. TOJICTast KMILKA - KOHEYHBIA OT/E] NUIIEBAPUTEIIBHOIO TPAKTA, JIMHOU OKOJIO
1,5 M. VYuactTme B IMINEBaPEHUM TOJCTOM KHUIIKM HE3HAYUTEIBHO U IMPOUCXOIUT
MPEUMYIIECTBEHHO 32 CUeT ()epMEHTOB, MOMABIIMX B HEE U3 TOHKOHN KUIIKU. OT CICNONKHUIIKI
OTXOJUT 4epBeOOpa3HbIl OTPOCTOK — ammeHukc. [Ipy HOpMaIbHOM HUILEBApeHUM OOJIbLIAs
4acTh PACILICIIJICHHBIX OEJIKOB, )KMPOB U YIJIE€BOJOB BCACHIBAIOTCA B TOHKOM Kuuike.B ToncTyro
KHILKY IOCTYNAalT HENEPEBAPEHHBIE OCTATKM BMECTE C PACTUTEIBHOM KJIETYaTKOM, KOTOpas
¢depmeHTaMH 4YenoBeka He pacuernisercs. OpraHu3M 4eIoBeKa W JIPYTrUX XKUBOTHBIX IS
paclerUIeHus KJeTyaTKu npuberaer K HeoOblMHOMY MaHeBpy. OH BCTymaeT B CUMOMO3 C
MUJITHOHAMHU OaKTEpHUii, KOTOPBIE 3aCEISIOT HAILy TOJCTYIO KHIIKY: oOpa3yeTcst MUKpodiopa
KHMIIeYHHUKa. brnaronapss GakTepusM B TOJCTOM KHIIKE YCIEIIHO MPOUCXOIUT paclieTieHue
pPacTUTENbHOM KJeTyaTKH (LEJUII0JIO3bl). bakTepuu TONCTOro KHUIIEYHMKA CHHTE3UPYIOT
BUTaMUH K, ydacTByronmii B mpolecce CBepThIBaHUS KPOBU. B TOJICTON KHILIKE MPOUCXOIUT
THUEHUE OCJIKOB M pa3pylleHHe HE BCOCABIIMXCS pPaHee aMHUHOKUCIOT. Takxke 371ech
MPOUCXOJUT (POPMUPOBAHME KAJTOBBIX MacC W BCAaCHIBAHHME BOJBL 3a CYTKH B TOJCTOH KHUIIKE
BCACHIBAETCS OKOJIO 4 JIUTPOB KUIKOCTH. B cocTaB KanmoBbIX Macc BXoJiT: O6akrepuu (10 50%
Macchl), HENEPEBAPEHHbIE OCTATKM INMIIM, OTMEPUIME KJIETKU 3MUTeNns. TeMHBbI LBET Kaly
IIPUAAIOT PaCHaBUIMECs JKEIIYHBbIC TUTMEHTHL. JJOCTUIHYB KOHEYHOIO OTIENA MPSAMOM KUIIKH,
KaJIOBBIE MAacChl HAKaIUIMBAIOTCS M pACTATMBAIOT €€ CTEHKH, YTO SBISIETCS NPUYMHOU
BO3HMKHOBEHMsI MO3bIBA K JedeKanuu. OTOT MPOLEcC HAXOAUTCS IMOJ KOHTPOJEM KOpbI
OOJbIIMX MMONYIIAPUN U TIPOUCXOAUT MPOU3BOJIBHO, O UEM CBUJETENILCTBYET BOZMOXKHOCTh €0
KOHTPOJIMPOBATb.

OYHKIMU TOJICTOW KUIIKH:

Pacmenenue kineT4aTku
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Pa3pymienue He BcocaBIIMXCSI aMUHOKHCIIOT
Cunres BuTamnna K

BcacbiBanue Bogsl

DopMHpPOBaHHE KAJIOBBIX MACC

10. MmmyHHas cucTeMa KUIICYHHKA — CIM3UCTO—acCONMMPOBaHHAs TUM(OUTHAS TKaHb.
XapaKkTepucTHKa.

Ortser:

Kumeuynnk — camblii 6071b1110M UMMYHHBIN opran yenoBeka. [Ipumepno 25% ero cimsucroit
000JIOUKH COCTOUT W3 HMMMYHOJOTHYCCKHM AaKTUBHOW TKaHW, JIOKanu3oBaHO okojo 80%
MMMYyHOKOMIIETEHTHBIX KIETOK, Kax bl MeTp comepxkuT 10 tumpouuros.

NMmyHHas cucTeMa KUIieYHUKa BKIIFOYAET:

Knetounsie snementsr: mumbounanbie kaetku (B u T muMdouunTel) HHTpasOUTEMAIbHBIE U B
cOOCTBEHHOHM IUIACTHHKE; IIJJa3MaTUYECKHE KJIETKU; MHEJOMJHbIe KJIETKH (Makpodard,
HEUTPOHIIBI, H03MHO(HIIBI, MACTOIMTHI); SHTEPOLMTHL,  (HOJUTUKYII-ACCOIUUPOBAHHEIE
CIIeIIMATN3UPOBAHHBIE YTTUTEIINANIbHBIE KJIETKH (M KJIeTKH).

CTpyKTYpHBIE 3J€MEHTBL: TEHepOBbl OJSIIKH, COMUTApHBIE TUM(ODOITMKYIBI, aNMmeHIuKC,
Me3eHTEepUATIbHBIE TUM(DATHICCKUE Y3ITBL.

Pa3BuTHe amanTUBHOrO HMMMYHUTETA Y SKMBOTHBIX COBHAJIO C MPUOOPETEHHUEM CIIOXKHOU
MUKPOOHOTHI, YTO MOATBEPKIAET U0 O TOM, YUTO UMMYHHas CHCTEMa 3BOJIIOIIMOHUPOBAJA,
9TOOBl MOAJEPKUBATh CUMOMOTHYECKUE OTHOIICHUS ¢ MHKpoOmoroil. MMMyHHas cuctema
urpaet QyHJaaMeHTaIbHYIO pOJib B GOPMUPOBAHUH U COXPAHEHUH SKOJIOTUU MUKPOOUOTHI.
OcCHOBHBIE 33/1a4 UMMYHHOM CHUCTEMBbI KUILICUHHUKA:

1. pacro3HaBaHUE COOCTBEHHBIX AHTHUTEHOB M (JOPMUPOBAHNE K HUM UMMYHOJIOTHYECKOM
TOJEPAHTHOCTH;

2. 3alMTa OpraHu3Ma OT BHEJPEHUSI U TOKCUYECKOTO BO3ACHCTBHS UYKEPOIHBIX
AHTUT'€HOB, CIIOCOOHBIX HApYyLIATh CTPYKTYPY U (PYHKIIMIO COOCTBEHHBIX TKAHEH;

3. dbopMUpOBaHHE TONEPAHTHOCTH K AaHTHUTGHAM, HE OKAa3bIBAIOIIMM  BPEIHOTO
BO3JICHCTBHS HAa COOCTBEHHBIC TKaHU (HOpMaIbHasi MUKPOOHOTA, ITUITIA).

11. JIumdounHbie KIETKH HMMYHHON CUCTEMBI KUIIIEYHHKA. XapaKTepuCcTUKa. DYHKITHH.
Orser:

JIuMpOIUTEI B CIM3UCTBIX 000JI0YKaX 0Opa3yrOT acCONMHUPOBAHHYKO C Tunicae Mmucosae
mumpouanyro cucreMy (MALT=Mucosa Associated Lymphoid Tissue). B coctae MALT
pa3nuyYaloT ONpeAesieHHbIM 00pa3oM OpPraHH30BaHHYIO JTUMGOUIHYIO TKaHb M JIUMQOLUTHI,
pacrionararonecss CBOOOJHO WM O0Opa3ylole CKOIUIGHHS U3 HECKOJBKUX KJIETOK.
OprannzoBaHHass TuM@ougHas TKaHb CIHU3UCTBHIX O00O0JIOUEK MHIIEBAPUTEIBFHOTO TpaKTa
(GALT=GastroAssociated Lymphoid Tissue) mnpencrasiena IleliepoBbiMU — OJIsIIIIKAMH,
TuM(OUIHON TKAHBIO aNMeHAUKCa, ONAIIKAMH TOJICTOTO KUIICYHUKA, 3 TAKXKe PerHOHAIbHBIMU
ME3CeHTEPHAITLHBIMU JIUM(OY3TaMH.

T-muMQOUUTHI B CIU3UCTON KUILIEYHUKA PACTIONATAl0TCS:

» B [leiiepoBbIX OJAIIKax (MHIYKTUBHAs 30HA); npeodnanaror o/f CD4+ T-mumdouutsl u
oTHOCUTENHLHO MHOTO CD45Ra+kneTok

« B lamina propria u B cioe snurenus (3¢dekropHas 30Ha); gomuHupyoTr o/ CD4+ T-
mumporutel, HO peroruna CD4A5R0, axcnpeccupyronme Takxke CD-69;

Cpenu uaTpastuTesmaibHbx duM@onuToB (IEL) MmHOro CD-8+ kieTok W, Mo CpaBHEHHIO C
JPYrUMH 30HAMH CIIM3UCTOH 00OJIOYKH, - OTHOCHUTENBHO Oojiee BBICOKOE coxaepkanue y/0 T-
JTUMQOITUTOB.

B numdouuTs:

noToMku B-1 kneTok nokanu3yroTcs B lamina propria cIu3UCTBIX 000I0YKAX U aKTUBUPYIOTCS
U A1 depeHIpyIOTCs B IJIa3MaTHYECKHE KJIETKH JIOKaIbHO; tuddepenunponka B-1 kierok —
T-He3aBUCHMA; MIa3MAaTHYECKUE KIETKU U3 B-1 muMGOIuTOB — KOPOTKO KUBYIIME KIETKH,
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CIELHUAJIM3UPYIOLIMECS Ha CEKPEINH eCTECTBEHHBIX aHTuTeN Kiaccos IgM, 1gA u IgG3;

* [loromku B-2 numdountoB pacnonaratrorcs B domukynax lleiiepoBeix Onsimex u ais
¢ depeHInpPOBKH B INIa3MaTUYECKUE KIETKU HYX1at0Tcs B koonepauuu ¢ TH- numdonnramu;
* [loromku B-2 mumdomuroB Moryr MurpupoBaTh B JIMM(OY3IBI U CEJE3€HKY; Cpeau
CEKPETHUPYIOIIMX aHTHUTENAa KIJIETOK-TIOTOMKOB B-2-mumoruToB mpeactaBieHbl KOPOTKO- U
JONITOKUBYIIME CYOIOMYIISIIINY;

« Cpenu aHTHTENA-CEKPETUPYIOIMX KIIETOK CIU3UCTON 000s0uku kuieunnka 80% KIeTok
cuHTe3upyioT IgA, a Takke |-0eloK, HEOOXOAMMBIA JUIs MOJMMEpH3ald MOJeKyn |g.
Cnenuduueckue IgA B lamina propria KUIIEYHHKA MOTYT B3aUMOJICHCTBOBATH C MPOHUKITMMHU
TyJa aHTUTeHaMH U 00pa30BaBIIMECS UMMYHHbBIE KOMIIJIEKCHI BBIBOJSTCS SMHUTEINATbHBIMU
KJIETKaMH KHIIeYHHKa; * CeKpeTrpyeMble B IPOCBET KUIIEYHHUKA SIJA B3aMMOACHCTBYIOT TaM
C aHTUICHAMH, MPENATCTBYS MPOHUKHOBEHHIO AHTUTECHOB Yepe3 AIUTENUAIbHBIA IMOKPOB
CIIM3UCTBIX 000JI0YEK.

12. MucOakrepuos. [Ipuunnsl Iocnencrus. Juarnoctuka. Koppexuus.
Ortser:

Jucbakrepros, WM 1ucOH03 — 3TO KaY€CTBEHHOE U KOJIMYECTBEHHOE U3MEHEHUE MUKPODIIOPHI
B Opranusme. J[Jis Hero xapakTepHO yBEIMUYEHHE WK PE3KOe YMEHbIIeHnEe OaKTepUid, CHIDKEHHE
WX pazHooOpasus.

Mukpodiopa UrpaeT BaXHYIO pPOJb B IMOIJCPKAHUKM padOThl MMMYHHOH CHCTEMBI, HO
CyIIECTBYeT M OOpaTHas CBA3b — INPH CEPbE3HOM CHIDKCHMHM HMMMYHHTETAa BO3HHKAET
IUCOaKTEPHO3.

[TpuuuHbl nosiBIEHUS AUCOAKTEPHO3a

B kumeunuke yenoseka npucyrctByeT oT 70 no 80% kinetok muMMyHHOU cucteMbl. [loatomy
mo0asi HeCTaOUIILHOCTH KUIEUHON MUKPOQIOPHl MOXKET HAPYILIUTh €CTECTBEHHbIE 3aIMTHBIC
MeXaHU3Mbl OpPraHKU3Ma, HACTPOCHHbIE IPOTHB O0JIe3HEN U HEJJOMOTaHU.

YBenuueHue yncia 00Je3HETBOPHBIX OaKTEPUN U JPOKKEBBIX TPHOOB (Hanpumep, KaHu1a) U
HEIOCTATOK IOJIE3HBIX MUKPOOPTaHU3MOB.

[IpoHMKHOBEHNE MUKPOOPTraHU3MOB, B HOPME HAaXOASUMXCS B TOJICTOM OT/AENE KUIICYHUKA, B
TOHKHH KHUINEYHUK. DTO MPOUCXOAUT MPU XPOHUUYECKUX 3a00JICBAHMIX, XapaKTEPHU3IYIOIXC S
MOpPaYKEHUEM CIIM3UCTON OOOJOUKH >KETYyJI0YHO-KHUIEYHOro Tpakra (0one3nb Kpona wumm
HecrennPpUIeCcKui S3BEHHBIN KOJIUT).

K  ngpyrum  dakropam  Bpaud  OTHOCAT  TIEHETUYECKYI  IPEAPacIlONOoXEHHOCTb,
HecOaJlaHCUPOBAHHOE NHMTAaHWE C HU3BKUM COJEpKaHUEM KJIETYaTKH, HO C BBICOKUM
coJiepaHHeM caxapa U 00pabOTaHHBIX IPOAYKTOB, (PM3NUYECKUIN U IICUXOJIOTUYECKUIA cTpecce,
ype3MepHOe MOTPeOICHUE aJKOTroJis, YacTOe MPUMEHEHNE aHTHOAKTepHaIbHBIX MPENapaToB U
CPEZCTB OT U3KOTH, TUIOXYIO0 TUTHEHY IIOJIOCTH PTa.

CuMnrTombl nucOakTepro3a 3aBUCAT OT (POPMBI U CTENEHU TSHKECTH TeUEHHUs 3a00JIeBaHMSL.
[TarueHTH MOTYT MPEIbABIATH KalloObl Ha PACCTPOMCTBO JKEMyAKa, TOLIHOTY, IUAPEI0 WU
3amop, TOBBIIIEHHOE Ta3000pa3oBaHME M B3JIYTHE JKMBOTA, CHIDKCHHE AaIlIleTuTa,
HEOOBACHUMYIO YCTAJIOCTh M MPOOJIEMBI C KOHLIEHTpAI[Meld BHUMAaHUS, HETIPUSTHBINA 3amax U30
pTa, BBICBIIIAHUS HA KOXKE.

I[I/IaFHOCTI/IKa 3a00/1eBaHUs. HpI/I IMIOCTAHOBKC JHAarHo3a Bpa4 o6pau1aeT BHHMMAaHHUC Ha )KaJ'IO6BI,
CHUMIITOMEI 3a00jieBaHHSA U PE3YyJIbTaThl OCMOTPA. Ho nmsg omeHKm CTeneHH TSOKECTH
I[I/IC68.KTepI/IOSa 00BIYHO Tpe6YIOTC}I na60paT0pHHe U HHCTPYMCHTAJIbHBIC O6CJ'ICI[0B3HI/I$I.

Koppekius aucbakreprosa oCyIeCcTBISETCs ¢ HTOMOIIBIO AUEThl, aHTHOAKTEePUAIbHOTOJICUEHH S
¢ no0OaBieHrneM NpoOHOTHUKOB.
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13. MukpoOunoTa 1 3JI0Ka4YeCTBEHHbBIE OMyXOJIEBbIE TIPOIECCHI.

Orser:

MukpoOnoTa KHUIIIEYHHKA CTalda BaXXHBIM (AKTOPOM B KIMHHYECKOW OHKoJoruu. Ponb
MHKPOOWOMa B PAa3BUTHH PaKa BBIXOJUT 33 paMKH NMPHYNHHO-CJICJICTBEHHOW CBS3M W PHCKa
paka. B HacrosIiee BpeMsi M3BECTHO, YTO MHKPOOHMOM HE TOJIbKO ACHWCTBYET Ha MECTHOM
SMUTEIMAILHOM YPOBHE B KHILIEYHUKE, HO TaKKE U3MEHSIET UMMYHHBIE PEaKIIUU B KUILEYHBIX
Y BHEKHINCYHBIX OIMyXOJISIX.

[lepenaua MHUKpPOOHBIX CHUTHAJOB BIMSIET Ha KIMHUYECKOE TEUYEHHE paka, BKIIOYAs
3¢ HeKTUBHOCTS, OMOJOCTYITHOCTh ¥ TOKCHYHOCTH  XUMHUOTEPANECBTUYCCKUX U
MMMYHOTEpaneBTUYECKUX ar€HTOB.

[loreHnmanbHass [EHHOCTh MAHUWIYISIUA ¢ MHUKPOOMOMOM C TIOMOIIBIO  KHUBBIX
OMOTEepaneBTUYECKUX CPEACTB WM TPAHCIUIAHTAMU MUKPOOOB TakKe CTaja peanbHOU
poGsIeMOoH.

[MonnepxaHue MUKPOOHOTO pazHOOOpas3us y OOJNBHBIX PAKOM - HEMpOCTas 3a/iadya, YYUThIBas
MOJU(UITUPYIOIICe BIMSHUE CaMOH OIMYXOJH, XAMHOTEPANMH, CTaTyca IHTaHUS W
CIIOPATNIECKON aHTUMUKPOOHOU TEpaITHH.

14. MukpoOuoTa u ayTouMMyHHBIE 3200JI€BaHUSI.

Ortser:

AyTOMMMYHHBIE 3200JI€BaHUS XapaKTEPU3YIOTCS a0eppaHTHBIM OOpa3OBaHHEM AyTOAHTHUTEIN.
I'enetnueckue (GakTopbl W/MIM (PAKTOPHI OKPYKaIOIIEH cpeabl NEHCTBYIOT HAa MMMYHHYIO
CHUCTEMY W BBI3BIBAIOT aHOMAaJbHOE OOpa30BaHHE ayTOAHTUTEIN-NPOIYIHPYIOIMX B-KIeTok u
ayTOpPEaKTHBHBIX T-KJIETOK, a TakXe aHOMAaJbHOE IPOU3BOJCTBO MPOBOCHAIUTEIBHBIX
[IMTOKMHOB. Bblla BEIIBIHYTA THITIOTE3a, YTO POCT YMCIA AyTOMMMYHHBIX 3200JI€BaHUI CBSI3aH
CO 3HAYUTEJIbHBIMU U3MEHEHUSIMU B MUKPOOHOTE KUIICUHUKA [0 MHOTO(PAKTOPHBIM ITPUYHMHAM
MoCJIe U3MEHEHUH B MUTAHUU U IIMPOKOTO TPUMEHEHUSI aHTHOMOTHKOB.

Jucbrno3z MUKpOOMOTHI KHIIEYHHMKA ObUT MACHTU(UUUPOBAH KaK IMOTCHIUMAIBHBIA (akTop,
BBI3bIBAIOIMI ayTOMMMYHHBIE 3a00J€BAHUS, KOTOPBIE y JIIOJIEH OOBACHSIOTCS MHOMXKECTBOM
(bakTOpOB, XOTSI OTHOCUTEIIbHBII BKJIaJ, MUKPOOUOTHI KMILIEYHUKA OCTACTCSI HEYIOBUMBIM.
[TocTTpaHcnsiiMoHHas MOIM(UKALUS AyTOAHTUIEHOB M IEPEKPECTHAs PEaKTUBHOCTh C
ayTOQHTHUTE€HAMHU TMPEJICTABISIIOT cO000M MeXaHM3MBl, C TMOMOILIBI0 KOTOPBIX MHKpOOMOTa
KHIIEYHHKA ONOCPEyeT ayTOMMMYHUTET Ha MOJIEKYJISIPHOM YpPOBHE.

Ha  xneTo4yHoM  ypoBHE  MepeMEIleHHE  JKUBBIX  KHIICUHBIX  OakTepuil  uepes
JUCQYHKIIMOHATBHBIN KUIEYHBIA Oapbep BBI3BIBAET NMPSMbIE B3aUMOJCHCTBUS ¢ HMMYHHBIMHU
Y TKQHEBBIMH KJIETKaMU U BITOCIICACTBUH BBI3BIBAET CHCTEMHBINA AyTOMMMYHUTET.

VMeroTcsi MHOTOUMCIICHHBIE JI0Ka3aTeIbCTBa TOTO, YTO MHUKpPOOMOTA KHIICYHHKA MOXKET
y4acTBOBaTh B WHUIMAIIMK M YCHJICHUH TPOTPECCUPOBAHMS 3a00JICEBaHUSI y MAIUEHTOB C
ayTOUMMYHHBIMU 3200JI€BaHUSMU. BO3MOXXHBIE MeEXaHH3Mbl BKIIOYAIOT MOJIEKYISPHYIO
MUMUKPHIO, BIUSHUE HA TPOHUIIAEMOCTh CIIM3UCTON 000IOUKH KHIIEYHHKA, UMMYHHBIA OTBET
XO35IMHA, BBI3BAHHBIM MHUKPOOMOTOH, U AHTUTCHHYIO MUMHUKpUIO. V3MeHEHHS B MHUKPOOHBIX
COOOIIECTBAX JKEIYJOYHO-KHIIIEUHOTO TPAKTa CBS3aHbl C ayTOMMMYHHBIMU 3a00JI€BaHUSIMH.
MukpoOnoTa KHUIIEYHHKA MOXET BIUATh WM MEIIaTh HUMMYHHOMY BOCIPHUSTHIO MPH
pa3nuueHun cedsd M 4YyXKOoro, 4YTO MOXET CIOCOOCTBOBaTh Pa3BUTHIO ayTOMMMYHHBIX
3a0ojeBaHUl. Y TAIMEHTOB C AyTOMMMYHHBIMU 3a00JieBaHUSMH OOBIMHO HAOIIOAAIOTCA
IPU3HAKU HAPYIIEHUs KUIICYHBIX OapbepoB, UTO MOXKET MPUBECTH K UMMYHHOMY

© ®I'bOY BO «Hen'V»




DOHJT OLEHOYHBIX CPEJCTB IO AUCIMIUMHE «DyHIaMeHTa bHbIe BONMPOCH CHMOHM03a» TIO HATIPABIEHHIO
NOATOTOBKHU (crierpansHocTH) 06.04.01 Bronormss ®I'BOY BO «Uenl'V» crp. 13

BO3JCMCTBUI0 KOMMEHCAJIbHBIX KHIIEUHbIX OakTtepuil. Kpome Toro, HapyiieHue MMMYHHOMR
TOJICPAHTHOCTH CIIM3UCTBIX O0OO0JIOYEK MPUBOAUT K aOEppaHTHBIM U MATOJIOTHYECKUM
MMMYHHBIM OTBETaM Ha KUIIEYH Y0 MUKPOOHOTY, UTO CIIOCOOCTBYET CEPbEe3HOCTH3a00JIeBaHUSI.
Cunraercsi, 4TO MUKPOOHOTAa BHOCHUT BKJIaJ B Pa3BUTHE TaKMX ayTOMMMYHHBIX 3a00J€BaHUH,
KaK pPeBMATOUAHBIA apTPHUT, CUCTEMHAas KpacHas BOJYaHKA, BOCHAIUTENbHBIC 3a00JIeBaHUS
KHILECYHUKA.

15. Posib MUKpOOHMOTHI B CTAPEHUH MaKpOOPTaHU3Ma.

Orser:

JlokazaHo, 4yTO BHEIHHUE (DAKTOPBI, TaKKe Kak 00pa3 )KM3HU M JIMETa, UTPAIOT BAXKHYIO POJIb B
KOHTPOJIE HaJ] 3J0POBBIM CTaPCHHEM YeJIOBEKa M, CIIEOBATENbHO, fodrojaeTrHeM. OHHU AeTIaroT
3TO, BO3JEHCTBYs, MO KpailHell Mepe, 4aCTUYHO HAa MHUKPOOHMOM KHILEYHHMKA, KOJIICKIHIO
KOMMEHCAJIbHBIX MHUKPOOPTaHU3MOB (MUKPOOHOTY), KOTOpBIE KOJOHU3UPYIOT KHIICUHBINA
TPaKT, HAYMHAs C POXKJIEHUSA, W YCTAHABIMBAIOTCA K TpexieTHemy Bo3pacty. CocraB u
YHCIIEHHOCTh OTJIENBHON MHKpPOOHOTBHI, MO-BHIUMOMY, TPOJOJDKAIOT MEHSATBCS JI0 3PEJIOTO
BO3pacTa, IMPEANOJNIOKUTEIbHO OTpaxass o0pa3 »KU3HM U reorpaduyeckue, pacoBble U
WHUBUyaJIbHBIC pa3iuuusi. XOTs OOJBIIMHCTBO ATHX W3MEHEHHH KaXyTcs Oe3BpeIHBIMU,
CEpbe3HOE M3MEHEHHE UX COCTaBa B KHILIEYHHKE (IUCOAaKTepH03) MOKET BbI3BATh OIACHOE
MECTHOE W CHUCTEMHOE BocmalieHue. J[ucOakTepro3 yCHIMBAETCS C BO3PACTOM U KHUIICYHAs
MUKpPOOMOTA MOXHIIBIX JIIOJIEH 000ram@eTcsi MpOBOCTIATUTEILHBIMA KOMMEHCAJIaMU 33 CYET
MOJIE3HBIX MHKPOOOB.

B 3m0poBOM KHIIEYHHMKE MHKPOOHBIE COOOIIECTBAa TOIJNEPKUBAIOT TOMEOCTATHYCCKHUI
MeTabO0JIM3M U TPEOBIBAIOT B OpraHM3ME XO35SMHA B COCTOSHUM MMMYHHOH TOJICPAHTHOCTH.
OmHako aHOMaNbHBIE W3MEHEHHS MHKpPOOMOMa KHINEYHHMKa BOBJICYEHHI B TIATOTCHE3
BO3PAaCTHBIX XPOHMYECKMX 3a00J€BaHUN, BKIIOYAs OXHUPEHUE, CepACYHO-COCYIUCThIE
3a0o0JieBaHUs U HEMpoaereHepaTUBHbBIE 3a00I€BAHMSL.

16. 'unoTte3a rUrHeHbl 1 AyTOUMMYHHUTET.

Orser:

['unoTe3a rurueHb TOBOPUT O TOM, UTO OKPYKAIOIAsl Cpelja MaJICHbKOro peOeHKa MOXKET OBbITh
«CJMILIKOM YHCTOW», 4TOOBI MpeACTaBlIsATh co00i >(P(EKTHBHBIA BBI3OB Ui CO3PEBAIOLICH
UMMYHHOU CHCTEMBI.

CoryacHO «TUTIOTE3€ TUTHEHBD, TPO0IeMa ¢ UCKITIOUUTEIFHO YACTHIMU CPEIaMu 3aKITI0YaeTCsl
B TOM, YTO OHU HE MOTYT 00€CieunTh HEOOX0AUMOE BO3/1eHCTBIE MUKPOOOB, HEOOXOAUMBIX IS
«00y4eHHs» UMMYHHON CHCTEMBI, YTOOBI OHA MOTJIa HAYYHUTHCS 3aIyCKaTh CBOM 3alMTHBIC
peakuy Ha HH(EKIMOHHbIE OPraHU3Mbl. BMECTO 3TOro ero 3alMTHbBIE peaKIIMU OKa3bIBAlOTCS
HACTOJIBKO HEeaIeKBaTHBIMU, YTO (DAKTHUECKH CIOCOOCTBYIOT Pa3BUTHIO aJUIEPTHH U aCTMBI.
VYueHble YaCTUYHO OCHOBAJIM 3Ty TUIIOTE3Y HAa HAOIIOAEHUH, YTO Mepe]l pO’KICHUEM UMMYyHHAas
CUCTeMa TUT0/Ia TIOJABIISIETCSI IO YMOTYAHHIO, YTOOBI MPETOTBPATHTH OTTOPKEHHUEMAaTEPHUHCKOM
TKaHW. Takas HHU3Kas HACTPOMKA MO YMOJYAHUIO HEOOXOAMMa JI0 POXKAEHUS - KOrja Marth
BbIpa0aThIBAET y IJIOJA CBOM COOCTBEeHHbIe aHTUTEeNa. Ho B mepuoa cpasy mocie pokiaeHUs
COOCTBEHHAss MIMMYHHAsI CUCTeMa peOeHKa JTOJDKHA B3STh BEPX M HAYYUTHCS MTOCTOSTH 3a ceOsl.
«['urnennueckas TrunoTe3a» IMOATBEPKAACTCS SIUIEMUOJOTHUYECKUMHU HUCCIIEIOBAHUAMU,
JEeMOHCTPUPYIOIIMMH, YTO ajulepruueckue 3aboyieBaHUS M acTMa 0Oojiee BEpOSATHBI, KOTAA
4acTOTa U YPOBHM SHJOTOKCHHA (OakTepuanbHoro aunonoiaucaxapuaa wiun JIIIC) B toMmanmux
ycnoBusix Hu3kue. LPS - sTo GakTepmanbHas MojeKyna, KOTOpas CTUMYIUpYeT U oOydaer
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MMMYHHYIO CHCTEMY, WHULMHUPYS CHUTHAJIbl Yepe3 MOJICKYISIPHBIA «IEPEKII0YATEIb,
Ha3piBaeMbiid TLR4, KOTOpHIt HAXOIUTCS HA OMIPEICIICHHBIX KJIETKaX UMMYHHOU CHCTEMBI.

17. Crpecc. Xapakrepuctuka. CTpecc-oTBeT. 3HAUCHHE B )KM3HH YETIOBEKA.

Orger:

Crpecc — yHuBepcaibHass Hecnenupuueckas peaklus OpraHu3Ma B BHAE HaNpPSHKEHUS
HGCHGI_[I/I(I)I/I‘IGCKI/IX alaliTaAlMOHHBIX MCXaHHU3MOB B OTBCT Ha IMMOBPCIKACHUC UJIN CUTHAJI YI'PO3bI
KU3HU WU OJaromofydyuio OpraHu3Ma, MPOSBISIONAACS B MOBBIIIEHUU PE3UCTEHTHOCTU
OpraHusma.

dakTopbl, BbI3BIBAIONME CcocTOsiHUE cTpecca, Cenbe Ha3Bayl cTpeccopaMu. Paszmuyaror
CJIEYIOIIME BUJBI CTPECCOPOB:

1. duznueckue, MEXaHUYeCKHUe, XMMUUYECKHE 1 OMOJIOTUYECKUE CTpeccopbl (MIPUBOAAT K
OHMOJIOTHYECKOMY TOBPESKICHUIO OpPTaHW3Ma: yaap, IIyM, YIbTPa3BYK, HU3Kas WM BBICOKas
TeMIIepaTypa, JIeKTPUUECKHI TOK, HEBECOMOCTh, OaKTEPHH, BUPYCHI).

2. [TcuxoaMOnMOHATBHBIE CTPECCOPHI (OKA3bIBAIOT MICUXOTPABMUPYIOIICE BO3ICHCTBIE HA
OpraHu3M: cllaya dK3aMeHa, YBOJIbHEHHE ¢ paboThl, mobelna WM MOpakeHHWe B KOHKYpCE,
KUHO(QUIIBMBI, CTIEKTaKIIH, TFOO0Bb, POXKJIECHHUE peOCHKA, TOJION).

Cenbe BBICTIIT 3 CTAIUU CTPECC — CUHIPOMA:

1. peaKius TPeBOrd (MOOMIN3AINS aJalTAl[HOHHBIX BO3MOXHOCTEH — BO3MOXKHOCTH 3TH
OTpaHUYECHBI)

2. CTaaus COMPOTHBISACMOCTH

3. CTaaus UCTOILEHUS

Crpecc Ha KJIETOYHOM YPOBHE

1. B TedyeHHne HECKOJIBKUX MUHYT 1OCJIE BO3JCHCTBUS CTPECCOBBIX (PAKTOPOB: MPU MH(DEKIMSIX,
BOCIIAJMTEIbHBIX IIPOLECCaX, ICHCTBUM TOKCUHOB (3TAHOJ, MBIIIBSK, TSDKEJIbIE METAJUIbI), IPH
yAbTPaQHOIETOBOM O0JIy4EHUH, TOJOJJAHUHU, TUIIOKCUU, HEIOCTaTKe a30Ta (y pacTeHUi) Wiu
HEXBaTKE BOJIbl, B KJIETKE pa3BUBaeTCA IepBas cTagus crpecca — craaus TpeBoru. Ha sToit
CTaJuM B KJIETKE YBEJIMYMBACTCA BA3KOCTh IMPOTOILIA3MBI, IIOBBILAETCS ITPOHULAEMOCTh
MeMOpaH, yCHJIMBAETCs MOMIIOIEHNE KUCIOPoa, yckopsieTcs Tpata Moiekyn AT®, a taxxke
HAa4YMHAIOT 00pa30BBIBATHCS PA3IMYHBIE MOJIEKYJbl, HAa3blBAEMbIE «CUTHAJIAMHU TPEBOTH» -
MOJIEKYJIBI KJIETOYHOTO MOBPEKICHUS, TAKUE KaK: MOuYeBasi KUCJIOTa, MPOAYKThI IIEPEKUCHOTO
OKHUCJICHUS JIMTUIOB, CBOOOIHBIE KHCIOPOAHBIE paHKaIIbl, a TaKXkKe crenuduiyeckue OeIKoBbIe
MOJICKYJIbI (HAampuMep, WHTEpJICHKHH-1), BaXKHYIO pOJb CpeAd KOTOPBIX HIPAIOT OCIKU
terutoBoro moka (BTIII).

2. Bo Bropoii craguu — craauu pe3ucteHTHOCTH BTI cBS3BIBAIOTCS C KU3HCHHO BaXKHBIMH
(MMM HAUYMHAIONMMMCS pa3pyliaThecs) OeNKamMu KIETKH M MOAJIEP>KUBAeT KOH(opMaiuio
CHUHTE3UPOBaHHbBIX 0eNKOB. OHU CTAOUIM3UPYIOT YACTUYHO CBEPHYTHIE OEJKHU U 00JIeryaroT ux
TpaHcropT uepe3 MeMOpansl BHYTpH KieTku. Kpome BTI, Ha 3Toil craguu mpoUCXOIUT
3aMeJUICHUE BCEX CHHTE30B M BOCCTAHOBJIEHNE 3anacoB 3Hepruu B Buje ATO.

3. Ecim cunma winm  JUIMTENBHOCTH  BO3JCHCTBUSL  CTPEcCOBOro  (hakTopa IPEBBIIIAIOT
aZanTallMoOHHbIE BO3MOKHOCTH KieTku: Jmb6o BTII mamo um mpoucxoaut paspyiieHHe
MeMOpaHbl JTU30COM U JIM30COMANIbHBIE (PEPMEHTHI pa3pyILIAlOT KIECTOYHBIE CTPYKTYpBI, JTHOO
KJIETKa BbICTaBIseT Ha cBoe moepxHocTu BTII, koTOpble CUrHAIM3UPYIOT ClELHATbHBIM
KJIETKaM «MYCOPIIMKaM» O TOM, YTO OHA JIOJDKHA OBITh yOHTA.

18. Bocnianenwue — 6a3oBast peakuus GOpMHpPOBaHUS aIlaTUBHOTO UIMMYHHOTO OTBETA.

Ortser:

Korma nH(EKIIMOHHbIE arTeHTHI TPEOA0JICBAIOT SITUTEIHAIBHBIN Oapbep U BTOPTalOTCS B
OOBIYHO  CTEpWJIbHBIE TKAaHW OpPraHuW3Ma, OHHM  CTAJKHBAIOTCA C  BPOXKICHHBIMU
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AaHTUMUKPOOHBIMU MeXaHu3MaMH. [Ipr HOpManbHOH 3anmTe (KJIacCHYeCKOe BOCHAICHHE), ITH
MEXaHHU3MBbI BKITIOYAIOT (D PEeKTHBHOE BMEMIATEIHCTBO HECKOIBKUX MMMYHHBIX 1 HEHMMYHHBIX
KJIETOK, HO peIIAlolIel SBISETCS aKTUBHOCTH CIEI[UATH3UPOBAHHBIX (DarolnuToB

— KIETOK wmuenonaHo-paronutapuoi cucreMbl (M®C - MoHonuToB/MakpodaroB u
HEUTPOPHIIOB).

KitoueByro ponb B KJIaCCHYECKOW BOCHATUTEIIBHOW pPEaKIMM WUTPAOT TKaHEBBIE Makpodaru.
[Tox neiicTBHEM MUKpPOOPTaHW3MOB, HJIM MX MPOIYKTOB, OHU BBIICISIOT MPOBOCHAINTEIBHbIC
IIUTOKUHBI, TIpexae Bcero, 1L-6, IL-1P, TNF-a, koTopsle 0CBOO0XXIAIOTCS B TEUEHUE MEPBBIX
30-90 MuHYT moOciie CTUMYIALHAUA MaKpoparoB MHKPOOHBIMH MPOAYKTAMH M aKTUBHUPYIOT
BTOPOW YpPOBEHBb ITUTOKHHOBOTO BOCIHAJIMTEIHLHOIO KacKaaa (BbIICICHUE TPOBOCHTAINATEILHBIX
[IUTOKMHOB ¥ X€MOKHHOB), TOBBIIIAIOT PETYIISIIIUIO MOJIEKYT KJIETOYHOH aAre3uu, 4T0 MPUBOAUT
K MHUTPAIU U3 TUPKYISAIUU B TKAHH KJIETOK BOCTIANIEHUS — HEUTPO(UIOB U MOHOIIUTOB.
[lepBeIMU B OYar HaYMHAIOMIETOCS BOCHAICHUS YCTPEMIISIOTCS HEHTPOQIIIBI, U3 KOTOPHIX, C
OJIHOM CTOPOHBI, (POPMUPYETCST aBaHTapIHAS JTUHUS 3aIMTHL, @ C IPYrOil — caMu HEUTPODIIIHI,
pacrionarasi MOIIHBIM arllapaToM IIUTOTOKCHYHOCTH, aKTHBHO BKIJIIOYAIOTCS B Ppa3BUTHE
BOCIIAJMTEIBHOTO MPOLIEecca, ONPeIeNsis ero JanbHellee TeYeHHE U UCXObI.

[Mporuecc MHPHUIBTpAIUK OYara BOCTIAJICHUS JICHKOIIMTAMH POXOIUT B TPH dTara:

1) MapruHauus (MPUHATUE OKOJIOCTEHOYHOTO MTOJIOXKEHUS ) IEUKOI[UTOB;
2) JBIKEHHE JICHKOIUTOB Yepe3 CTEHKY COCY/IOB;
3) JIBIDKEHUE JICHKOIIMTOB K OUary.

[TocTynuBume B oyar BocHal€HUs JEHKOLMTHI (CHavYaga HEUTpo(uibl, a 3aTeM U Makpodarm)
NPUHUMAIOT YYacTHEe B yIaleHWH TmaroreHa ((arouurtos3, AETpaHyIsnus, OOpa3oBaHHE
HEUTPOQWIBHBIX BHEKJIETOYHBIX JIOBYIIEK) IIpy 3TOM OKHCIUTENbHBIE BO3MOXXHOCTH
JEHKOIIMTOB BO MHOTOM ONPEIEISIOT TPOTHO3 MECTHOTO paHEeBOTO IIpolecca M €ero
reHepan3aluio.

Makpodarn CcOBMECTHO ¢ HEUTpoduIaMH OTrPpaHMYMUBAIOT TOPAKCHHBIA YYaCTOK TKaHEH,
dopmupyto HelTpodmiabHO - MakpodarampHbli Oapbep. BHawame B HeM mpeBaIupYIOT
HEUTpOQMIbI, HO BIOCIEJCTBUM KJIETOUHBI COCTaB d3TOro Oapbepa MEHsETCs Ha
MPEUMYIIECTBEHHO MakpodaraibHbIi U jJanee, Ha MakpodaraibHo - (HuOpoOIaCTHBINA, YTO
IpeaecTByeT (OPMHUPOBAHUIO TPAaHYISLMMOHHOW TKaHW. Makpodaru CTUMYIHPYIOT
nponudeparmoo GuOPOOIACTOB 3a CYET CEKpeUMH psija OMOJOTHYECKH aKTUBHBIX BEIECTB
(IIMTOKKHOB W POCTOBBIX (pakTopoB). 3a cueT BeigeneHus [GF-a, TGF-B, IL-8 onm
CTUMYIIUPYIOT aHTHOTeHe3. Bocnanenue octaHaBIMBaeTCsl.

19. AHTHTEHBI BpOXACHHOTO ¥  AJaNTHBHOTO HWMMYHHOTO OTBETOB. [loHsTHE.
Xapakrepuctrka. OcoOeHHOCTH.

Ortser:

AHTHTeH — 11000€ BEIIECTBO, KOTOPOE OPraHM3M pPAaCCMATPUBACT KaK YY)KEPOJHOE WIH
MOTCHIMAIFHO OMacHOE W IMPOTHB KOTOPOTO OpraHW3M OOBIMHO HAaYMHAET BhIpabaThHIBAThH
COOCTBEHHBIC aHTHUTENA (MMMYHHBIN OTBET). OOBIYHO B KaUeCTBE aHTUT€HOB BBICTyHAIOT OEIKH,
OJIHAKO IIPOCTBIE BELIECTBA, JaK€ META/UIbl, TAK)K€ MOIYT CTAHOBUTHCS AHTUI€HAMU B
COUYETaHHMH C COOCTBEHHBIMH O€JIKaMU OpraHu3Ma U UX MOAU(DUKAIUAME (T TCHBI).

K aHTHMreHaM HEMHUKPOOHOIO MPOUCXOXKJIEHUS OTHOCATCSA IbUIbLIA, SUYHBIA OEJIOK U OelKu
TPAHCIJIAHTATOB TKaHEH W OPraHOB, a TaK)KE IMOBEPXHOCTHBIE OEJKM KIJIETOK KPOBU MpPH
reMOTpaHCHY3HUH.

B 3aBUCUMOCTH OT IPOUCXOXKACHHUS, AHTUTEHBI KJIACCU(DUITMPYIOT HAa SK30TeHHBIE, SHIOT€HHbIE
U ayTOQHTHUTEHBI.
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OK30T€HHblE AHTUTEHbI MMONAJAl0T B OPraHUW3M U3 OKpYXKaloUled cpefbl, MyTeM BIbIXaHMUS,
MPOTJIaThIBAHUS WM WHBEKIMU. Takve aHTUTEeHbI IONAJAIT B AHTUT€HIPE3EHTHUPYIOIIME
KJICTKH TyTeM (arouuTo3a WM IMHUHOLUTO3a M 3aTeM IMPOLECCUPYIOTCS Ha (parMeHTHI.
AHTHUreH-TIPeCTaBIAIONIME KIETKH 3aTEM Ha CBOEH MOBEPXHOCTU IPE3EHTUPYIOT (hPPAarMEeHTHI
T-xennepam (CD4+) uepe3 MoJeKynbl INIABHOIO KOMIUIEKCA TMCTOCOBMECTHMOCTH BTOPOIO
tuna (MHC I1).

OHJIOreHHbIe aHTUTEHBI 00pa3yI0TCs KJIETKaMU OpraHu3Ma B X0JI€ €CTeCTBEHHOroMeTabonm3ma
WIM B pe3ylibTaTe BUPYCHOM WMIIM BHYTPHKJIETOUHON OakTepuanbHON MHGpekiuu. dparMeHThl
Jlasiee MPEe3eHTUPYIOTCS Ha MTOBEPXHOCTHU KJIETKH B KOMILIEKCE ¢ OeJIKaMU IIaBHOI'O KOMILJIEKca
rucrocoBmectumoctu nepsoro tuna MHC 1. B ciydae, ecinu npe3eHTUpOBaHHBIE AHTUTEHBI
pacnio3Harorcst uroTokcuueckuMu JmMpormramu (CTL, CD8+), T-kieTKH CEKpeTHPYIOT
pa3IUyHble TOKCHUHBI, KOTOPbIE BBI3BIBAIOT AMONTO3 WM JTU3UCHH(PHUIIMPOBAHHON KieTku. s
TOT'0, YTOOBI HUTOTOKCHUYECKHE JTUMPOLUTHI HE YOHBAJIU 3/J0POBBIE KIETKH, ayTopeakTUBHBIE T-
JTUMOLUTHI HCKITIOYAIOTCS U3 perepTyapa B Xoe 0TO0pa 1o TOJIEPaHTHOCTH.

AyTOaHTUreHbl — KaK IpPaBUJIO, HOPMaJIbHbIe OEIKU WM OEJIKOBbIE KOMIUIEKCHI (@ Takke
komiuiekcel 6enkoB ¢ JIHK mmu PHK), xoTopble pacno3HaroTCss MMMYHHOM CHCTEMOH Y
NAIMEHTOB C ayTOMMMYHHBIMU 3a0oieBaHusAMU. Takue aHTUTEHBI B HOPME HE JOJDKHBI
y3HaBaThCS HMMMYHHOW CHCTEMOH, HO, BBHJY T'€HETHYECKUX (AKTOPOB WM YCIOBHM
OKPY)KAIOIEH cpelbl, UMMYHOJIOIMYECKasi TOJIEPAHTHOCTb K TAaKUM AaHTUIEHAM Yy TaKHuX
MALUEHTOB MOKET OBITH YTEPSHA.

T-3aBucuMsble 1 T-HE3aBUCHMBIC aHTUTCHBI

[To cmocoOHOCTH BBI3BIBATH MPOAYKIMIO AHTHTEN B-KieTkamMu 03 JTONOJHUTEIBHON
CTUMYJISIIUU CO CTOPOHBI T-KIJIETOK, aHTUTeHBbI AenaT Ha T-3aBucumsble u T-He3zaBucumele. T-
3aBHCHMbIE AHTUTEHbI HE CIIOCOOHBI CaMH BBI3bIBATH MPOAYKIIMIO aHTUTEN 0€3 MOMOIM CO
CTOpPOHBI T-KJE€TOK. DTH aHTUIE€Hbl HE COZIEp:KAaT OOJBILOTO KOJUYECTBA IMOBTOPSIOLIMXCS
AIUTOIOB, K HUM OoTHOcATCcA Oenku. [locne Toro kak B-kieTka y3Haet T-3aBUCHMMBI aHTHUTEH ¢
MOMOIIIbIO YHUKaJIbHOTO B-KileTouHOro penenropa, oHa MepeMelaeTCsl B T€pPMHUHATHBHBINA
HEeHTp AuMpouaHOoro (GouMKyna. 31ech Ipu ydacTUH T-TMM@OLUTOB NPOUCXOAUT aKTHUBHAS
nponudeparmss aKTUBUPOBAHHON KJIETKM, COMAaTHYECKUH TUIEpMyTareHe3 e¢ TIeHOB,
KOAUPYIOIIMX BapuaOeIbHble YUaCTKU UMMYHOITIOOYJIMHOB, U MOCIEAYIONAs CEISKIU.
T-He3aBUCHMBbIE AHTUTE€HBI MOTYT aKTUBUPOBaTh B-kiieTku 6e3 nomonm T-ki1eTok. AHTUIEHBI
ATOr0 TUIIA XapaKTEPU3YIOTCS MHOTOKPAaTHBIM ITOBTOPEHUEM aHTUIE€HHON JIETEPMHUHAHTHI B UX
CTPYKTYpe, K HUM OTHOCSTCS moiucaxapuabl. [lo cnocodHocT T-HE3aBUCHMMBIX aHTUTEHOB
aKTUBUPOBaTh B-KileTKkH, crieu(uyUHble K APYTUM aHTHreHaM (IOJHMKJIOHAJIbHAs aKTHUBAIus),
ux nensar Ha | (BbIBBIBAIOT NOJUKIOHAIbHYIO akTuBanuioo) U Il Tum (HEe BbI3BIBAIOT
MOJIUKJIOHAJBHYIO aKTUBAIMIO). B-KeTkH, akTUBHpPOBaHHbIE T-HE3aBUCHMBIMU aHTHICHAMU,
MepEMEIIAIOTCS B KpaeBble 30HbI JUMGOUAHBIX (OJUIMKYJIOB, I/l OHH MpoiudepupyroT 0e3
yuactuss T-knerok. Takke OHM MOryT IOABEPraTrbCs COMATHYECKOMY MyTareHesy, HO, B
otinune oT T-3aBUCUMOM aKTHUBALIMH, 3TO HE 003aTENILHO.

ITon neiictBuem T-3aBUCHMBIX M T-HE3aBUCHMBIX AHTUICHOB aKTUBUPOBAaHHBbIE B-KieTku B
00oux ciydasx audhepeHInpyIOTCs B TUIA3MaTHIECKHUE KIETKH U B-kiteTku mamsitu[S].

20. Iwrokuubl. Knaccudukarmusa. OOm@s  xapaktepucTuka. KIETKM  MPOIYIEHTHI
buonoruueckue 3 PexThI.

Orger:

[IuTOKMHBEI — MaJble  pacTBOPUMBIE  OCJTKOBBIE  MOJIEKYNBI, CEKpEeTHpyeMble B
HKCTPAICIITIOISIPHOE TMPOCTPAHCTBO, OCYIIECTBISIONME MEXKKICTOYHbIE B3aUMOACHCTBHS,
nenenne, M PepeHIPOBKY, MPUBICUCHHUE KIIETOK, BOBICUYCHHBIX B HMMYHHBIH OTBET.
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[IUTOKMHBI UMEIOT psA OoOUMX OWOXUMUYECKUX U (PYHKIMOHAJIBHBIX XapaKTEPUCTHUK,
OTJIMYAIONIMX UX OT APYIHX KIACCOB PETYIATOpHBIX Mojekyl. Ceituac m3BectHo Oomnee 200
WH/IMBUIYAJIbHBIX BEIIECTB, OTHOCSIIMXCS K CEMENUCTBY IUTOKHUHOB.

CornacHO JaHHBIM POCCHUCKHX HCCIIEeIOBaTelIeH, B (PU3MOJOTMUYECKON POJM ITUTOKHHOB B
perymauuu GyHKIHUNE OpraHu3Ma BBIICIAIOTCS YEThIPEe OCHOBHBIX COCTABIISIOLIIE:

1. perynsmus SMOpHOTeHe3a, 3aKJIaAKA ¥ Pa3BUTHSI OPraHOB IMMYHHOW CHCTEMBI,
2. KOHTPOJIb OTAETBHBIX HOPMAIBHBIX (PU3NOTIOTHIECKUX (PYHKIIUH;

3. PETyISIMS 3alMTHBIX PeakIfii opraHu3Ma Ha MECTHOM U CHCTEMHOM YPOBHSIX;
4. PETYISIINS TPOIECCOB PETEHEPALINHY TIOBPEKACHHBIX TKaHEH.

Knaccudukaims IUTOKMHOB MOXET MPOBOAUTHCA MO UX OMOXUMUYECKUM M OMOJIOTHYECKUM
CBOMCTBaM, a Tak)Ke 110 THUIIaM PELENTOPOB, IOCPEICTBOM KOTOPBIX LIMTOKHUHBI OCYIIECTBIISIOT
cBou (ynkuuu. Ilepas kiaccupukaiys — MO CTPOCHHIO — YYUTHIBAET AMMHOKHCIIOTHYIO
[IOCJIEIOBATEIbHOCTb, TPETUYHYIO CTPYKTYPY OeJika.

[To ¢pyHKIIMOHATBHOMY MpEHA3HAUYEHUIO C U3BECTHOM J0Je OTHOCHTEIBHOCTU BBIJCISIOT 5
rpyni HuToKuHOB: (1) remaronostudeckuell-3 ; (2) UMTOKMHBI AOMMMYHHOTO BocriasieHus IL-
1; (3) TUTOKMHBI—OPTaHU3ATOPHI JIUMQOIUTAPHOTO UMMYHHOTO oTBeTa IL-2; (4) IUTOKUHBI—
MEINaTOPhI HMMYHHOTO BOCTIAJICHUS IL-6; (5) MIPOTHUBOBOCTIATUTEIHHBIC
(uMmmyHOCynpeccopHbIe) UTOKHHBI |L-10.

21. Buast u popmbl uMMyHHOTO 0TBeTa. KOMIIOHEHTHI. Da3bl pa3BUTHAL.
Orger:
OcHOBHass (yHKIMS MMMYHHOW CHUCTEMBI — MOJJIEpP)KaHUE TI'€HETUYECKOro TroMeocTasa —
peann3yeTcs MOCPEICTBOM B3aUMOEHCTBHSI ABYX CUCTEM HMMYHUTETA: CUCTEMBI BPOKIEHHOTO
MMMYHHUTETa U CUCTEMbI aJaITUBHOTO (IPHOOPETEHHOI0) UMMYHUTETA.
BpokneHHBIII UMMYHUTET — HACJIEICTBEHHO 3aKPEIUIEHHAs! CUCTEMA 3alMThl MHOTOKJIETOYHBIX
OpPraHU3MOB OT JIFOOBIX MATOT€HHBIX/HETIATOIT€HHBIX MUKPOOOB, a TAK)KE€IHJOT€HHBIX POIYKTOB
TKaHEBOM JECTPYKLUH.
Bce daktopsl BpoKIEHHOTO MMMYHUTETa (KJICTOYHBIE W TYMOpPAJIbHBIE) — TEpPeaaroTcs IO
HACJEACTBY, KOAUPYIOTCSI T€HaMU 3apOAbIIIEBOM JIMHUM M HE MEHSIOTCS B TEUEHHUE JKU3HU.
KieTrku BpokJI€HHOrO KIMMYHHUTETA HE 00pa3yloT KJIOHOB, KJIETOK IaMATH U HE MOABEPrarTCs
cesiekimu. PaKTopbl BPOXKJAEHHOTO MMMYHHTETA PEaTH3YIOT 3alUTY B TEUCHUE MEPBHIX MUHYT/
4acoB I10CJI€ BHEAPEHUSI UY)KEPOAHOTO OOBEKTa, B TO BpeMs KOI/Ia MEXaHU3Mbl aJJallTUBHOTO
UMMYHUTETA elie He 2PPEKTUBHBL
Bce dakTopsl BpoxKI€HHOTO MMMYHHUTETA YCIIOBHO MOKHO Pa3/IeIUTh Ha

3 rpynmbl: MeXaHHYecKHe Oapbephl, TyMopallbHbIe (PaKTOPHI BPOKIEHHOTO MMMYHHTETA,

KJIETOYHBIE MEXaHU3MBbI BPOXKICHHOTO MMMYHUTETA.

Mexanuyeckue Oapbepshl: THO0BIE CTPYKTYPHI, KOTOPbIE MEXaHMUECKUM IyTEM MPEMSITCTBYIOT
MOMNAJaHUIO BO BHYTPEHHIOIO CPEly OpTaHU3Ma YyKEPOTHBIX 00beKTOB. K HUM MOXHO OTHECTH
KOJKHBIE IOKPOBBI, CIIU3UCTHIE, TOK CJIE3bl, TOK MOYH U T.J.

['ymopanbhble (aKTOpBI: CUCTEMa KOMILJIEMEHTA, KaTUOHHbIE NMPOTUBOMUKPOOHBIE MENTHIIBI,
MPOBOCTIAIMTENLHBIC IUTOKWHBL, UHTephEepoHbl TUMa |, 6esku ocTpoit pa3el, TEKTHHBI U JIp.
Krnerounsie MexaHU3MBbI: (aroluTo3, KOHTAKTHBIM ITUTOIU3, peanu3yemblid NK -kiieTkamu.
@dakTOpbl BPOKJICHHOIO UMMYHHUTETA OCYIIECCTBISIOT MEPBYIO JIMHUIO 3aUMTHI HA MYTH
BHEJIPEHUSI Uy)KEPOJHOTO areHTa.

[lepBasi nuHUS 3amMTHI JOJKHA OOECNEYMBaTh JJIMMHUHAIMIO TMartoreHa. OIHAKO 3TO
MPOUCXOJUT HE Bceraa. B TakoMm ciyyae 3amyckaeTcsi BTOpasl JIMHMS 3alUThl, CBA3aHHAs C
pPa3BUTHEM aJaNTUBHOTO MMMYHHOT'O OTBETa T'YyMOPAJIHHOTO WJIU KJIETOYHOTO THIIA.
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AJanTUBHBIA UMMYHUTET — 3TO JBOJIOIMOHHO OoJiee Mo37HEEe MpUoOpeTeHre (BO3HHUKAET y
MPUMHUTHBHBIX XOP/IOBBIX).

Krnerkamu, peanu3yrommMMH alaiTUBHBIE HMMYHUTET, ABIstoTCs T- 1 BnuMdonuTsl, riaaBHOR
OTJIMYHUTEIHHON YePTON KOTOPBIX SABJISIETCS HATMYKME HA NX MeMOpaHe aHTHUT€HPACIIO3HAIOIIETO
peuentopa (TCR u BCR), no3ponstomero uM cnenuduyecku pacro3HaBaTh KOHKPETHBIH
aHTHUTEH.

22. 1Ino1i/HOBOPOKICHHBINH — pa3BUTHE MUIIEBAPUTEIHLHOTO TpakTa. MOIOKO MaTepu.

Orger:

[IumeBapuTenbHas cucTema - 3T0 CTPYKTypa, IPOUCXOAAIIAs U3 SHTOAEPMbL, KOTOpasi HAUMHAET
pa3BUBATHCA MPUMEPHO HA YETBEPTOM Henene YMOpHOreHesa.

[TpumepHo Ha 16-if AeHb pa3BUTHS YeIOBEKa SMOPUOH HAUYMHAET CKIIAABIBATHCS BEHTPAIBHO
(TIpu 5TOM BEHTpasIbHas TOBEPXHOCTh YMOPHOHA CTAHOBUTCS BOTHYTOM) B JIBYX HaIlpaBlICHUSIX:
CTOPOHBI IMOpPHOHA CKIIAABIBAIOTCS APYr Ha APYra, a TOJIOBa M XBOCT CKJIAJIBIBAIOTCSA JAPYT K
Ipyry. B pesynbpTaTe 4acTh KEITOYHOTO MEIIKAa, CTPYKTYpa, BBICTIAHHAS DHTOJEPMOM,
KOHTaKTHUPYIOIIAs ¢ BEHTPAIbHON CTOPOHOM SMOpHOHA, HAYMHACT OTACIATHCS U TPEBPAIIATHCS
B MIPUMUTUBHYIO KUIIKY. JKEITOYHBIA MEIIOK OCTAETCS COSTUHEHHBIM C KWINEYHON TpPYOKOM
gepes3 KEeATOYHBIN MPOTOK. OOBIYHO 3Ta CTPYKTYpa PETPECCUPYET B MPOIIECCE PA3BUTHSL.

Bo BpeMs BHYTpHUYTpOOHOW KW3HM HPUMUTHUBHBIN KHIIEYHUK MOXHO pa3AeNUTh Ha TpU
CEerMEHTA: MEPEAHIO0, CPEIHIO0 U 3aHIOI0 KUIIKY. KaxkabIii CerMeHT KHUILICUHUKA JaeT Havallo
OTPEJCIICHHBIM KHUIICYHBIM M CBS3aHHBIM C KUIICYHUKOM CTPYKTypam B Oojiee MO3THEM
pa3zBuTun. KOMITOHEHTBI, MPOUCXOANIME U3 COOCTBEHHO KHIICYHWKA, BKJIIOYAS JKEIYIOK U
TOJICTYIO KUIIKY, Pa3BUBAIOTCS KaK HaOyXaHHE WM paclMpeHUe MPUMHTHUBHOTO KUIICUYHUKA.
HampoTus, npou3BoiHbIe, CBA3aHHBIE C KUIIEYHUKOM (CTPYKTYPBI, KOTOPBHIE MPOUCXOIAT W3
MEePBUYHOTO KUIIIEYHUKA, HO HE SIBIISIOTCS €r0 YacTh0), 0OBIYHO PA3BUBAIOTCS KaK BBIXOISIIME
W3 MEPBUYHOTO KHUIIEYHHWKA KapMaHbl. KpOBEHOCHBIE COCY/bI, CHAOKAIOIIME 3TH CTPYKTYPHI,
OCTAIOTCSl HEM3MEHHBIMU Ha MPOTSKEHUU BCcero pa3ButTus. llepenHss Kumka - 3TO MUILEBO,
BEYIIMKA K IEPBbIM JBYM OTJE€JIaM JBEHAAUATUIIEPCTHON KUIIKH, IEYECHHU,KETIYHOMY ITy3BIPIO
U BEpXHEW YaCTH TMOJKEIYN0YHOM skene3bl. CpelHsiss KHUIKAa - O3TO HUXKHSS 4acThb
JBEHAALATUIIEPCTHOW KHUIIKW, BEAyIIas K MEpBbIM JBYM TPETSAM IMONEpeuHoil 0007104HON
KUIIKY, TOUCH KHILIKE, MOJAB3JOLIHOW KHIIKE, CJIENOM KHIIKE, OTPOCTKY, BOCXOIAUICH
000/10YHON KHUIIKE U MEPBbIM ABYM TPETSIM IMOMEPEYHOUW 00O0IO0YHOIN KUIIKH. 3aIHAS KUIIKA
BKJIFOYAET TOCJICHIOI TPETh MOMEPEYHON O0O0O0JOYHOM KHUIIKH, HUCXOMAAIIYI0 O000J0YHYIO
KHUIIKY, IPAMYIO KUIIKY U BEPXHIOIO YaCTh aHAJIBHOIO KaHaJa.

MarepruHCKOEe MOJIOKO KPUTHUECKH BAXKHO JUIS PA3BUTHUS KUIICYHOW MHUKPOOHOTHI
HOBOPOXKJCHHBIX. Pa3nnuHbie OMOaKTUBHBIE KOMIIOHEHTHI MOJIOKA, TAKME KaK OJMTOCcaXapu/Ibl
TPYIHOTO MOJIOKA, JAKTO(MEppUH U CEKPETOPHBIE HMMMYHOTJIOOYIWHBI, W3MEHSIIOT COCTaB
MUKPOOHOTHI HOBOPOXKACHHBIX.

23. IInon/HOBOPOXKICHHBI — KpPUTHYECKHE TMEPHOJbl KU3HU — pa3BUTHE HEPBHOM
CHCTEMBbI/CTAaHOBICHNE MUKPOOHOTHI.
Orser:

BryTtpuyTpoOHOE pa3BUTHE, HAUWHAS C OIUIOAOTBOPEHUS, AMUTCs 266 nHei (wmm 280 mHei ¢
1- ro nHs mocneHe MEHCTPyalluu) ¥ UMEET JIBa Iepro/ia — SMOPUOHANIBHBIN M (heTaTbHBIH.

Kputnueckue neprojpl pa3BUTHs KICTKH KaK OMOJIOTUYECKOW cucTeMbl. VIMEIoTCs TaHHBIE O
KPUTHYECKUX TIEPUOJIaX Pa3BUTHUS OTACTBHBIX KJIETOYHBIX OpraHesul. | -i KpuTHUeCKUH epro/]
or 0 no 10 nHEeil— HeT CBS3M € MATePUHCKUM OpPraHM3MOM, SMOPHOH WM TOrudaer, Wiu
pa3BuBaeTcs (MPHHIMII «BCE WM HHUYETO»). 2-H KpuTHueckuid mepuoz ot 10 mueit mo 12
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HEJeNIb TPOUCXOJUT (OPMUPOBAHHE OPraHOB M CHUCTEM, XapaKTepHO BO3HUKHOBEHUE
MHOKECTBEHHbIX IOPOKOB pPa3BUTUA. 3HAUEHHE UMEET JUINTEeIIbHOCTh BO3JECHCTBHUS
HeOmaronpusaTHoro (akropa. 3-if KpuTHueckuid mepuo (BHyTpu 2-oro) 3-4 Hemenu— Haudajio
dbopMupoBaHHs IMJIALEHTH U XOpuoHa. HapyieHune ee pa3BuTHSA MPUBOAMUT K IJIalleHTapHOM
HEJOCTAaTOYHOCTH U KaK CIEACTBHE — K THOeTH HYMOPHOHA WX PAa3BUTHIO TUIOTPOPHH IUIOAA.
4-#1 kputnueckuit nepuon 12-16 nenens, GopMupyIOTCs HapyKHBIE TTOJIOBBIC OpraHbl. BBeneHue
ACTPOr€HOB MOYET IMPUBECTU K AMCIUIA3UM SIUTEINS MaTKU M BIarajyiia BO B3pOCIOM
COCTOSIHUHU. 5-W KpuTudeckuii mepuona 18-22 Hemenu, 3aBepiieHue (GOpMHUPOBAHUS HEPBHOM
CHUCTEMBI.

@dakTopsbl, BIUAIOLME HA pa3BUTHE IJI0]1a, ACNATCS HA9K30T€HHBIE U 9H/IOT€HHbIC: ®(pU3nyecKre
(TemmepaTypa, ra3oBbIi COCTaB BO3]yXa, MOHHM3UPYIOIIAs pPEaKIUs U [1p.); ® XUMHUYECKHE
(BemecTBa, MPUMEHSIEMBIC B MPOMBIITICHHOCTH,B OBITY, MPOXOASAINNE Yepe3 TUIAleHTapHBINA
Oapbep,JJeKapCTBEHHBIC BEILECTBAa, HAPKOTHYECKHE MpenapaThl, U30bITOK BUTaMUHOBA,D,C,
aJIKOTOJIb, HUKOTHH U T.JT); ® aTAMEHTAapHBIC (HETIOITHOIICHHOE TUTAHKE B 3-

4 pa3a yBenmMYMBAeT MOPOKU Pa3BUTHS IUJIOJA); ® XPOHMUECKOE KHUCIOPOJHOE TOJIOAAHHE
(XpoHMUeCKasi THUIOKCHS TPUBOJUT K TUMEPTPOPUM); © TECTO3bl OEpeMEHHOCTH; o
JKCTpareHuTajgbHas marojoruss (MHGEKIMOHHAs  MaToJOTUs, BUPYCHas  HHQEKIus,
nepeHeceHHas OepemMeHHol). MoHusupytomiee n3nydeHne: Majble 103bl U3JIy4EHUs! MPUBOAST
K HapylleHUI0 OOMeHa, HACIEACTBEHHBIM OO0JIe3HSM (YBEIIMYMBAETCS YHCIO IMOPOKOB, PaK
IIMTOBUTHOM KeJe3bl U JIp.).

24. Jlenipeccusi. Ponb BocmaneHust B pa3BUTUU JETIPECCUU.

Orser:

[lepexpecTHbIE MTOMEXH MEXKTY BOCTATUTEIBHBIMHU MYTAMH U HEUPOCETSMH B TOJIOBHOM MO3TE
MOTYT MPUBECTU K MOBEJCHYECKUM pEaKklMsM, TaKUM Kak HM30eraHue U TPEeBOra, KOTOpHIE,
BEPOSATHO, TMPEJOCTABUIM JPEBHUM JIIOJSM 3BOJIOLUMOHHOE MPEUMYLIECTBO B HUX
B3aMMOJICICTBUSIX C TAaTOr€HAMHU U XU IHUKaMU. OJJTHAKO B HaIlle BpeMsl TaKHE B3aUMOJICHCTBUS
MEXIy BOCIMAJCHUEM M MO3TOM, M0-BUIUMOMY, MPUBOIAT K PA3BUTUIO JIENIPECCUU U MOTYT
CIOCOOCTBOBATH HEBOCITPHUMYHBOCTH K COBPEMEHHBIM aHTHUCTIPECCUBHBIM IIperapaTam.
[TaruenTsl ¢ OOJBUIMM JEMPECCUBHBIM PACCTPOMCTBOM JEMOHCTPUPYIOT BCE OCHOBHBIE
XapaKTEepUCTUKA  BOCHAJIUTEIbHOM  pPEAaKIMM, BKIIOYAas TMOBBIIIEHHYI0  3KCIPECCUIO
MIPOBOCHANUTENBHBIX ITATOKUHOB U MX PELIEITOPOB, a TAKXKE MOBBIIICHHBIE YPOBHU PEareHTOB
ocTpoil (pa3pl, XeMOKHMHOB M PACTBOPUMBIX MOJICKYJ aare3uu B MepUPEepUdIecKOil KpOBH U
CIIMHHOMO3TOoBOM >kuakoctu. [Ipodunu skcmpeccuu TEeHOB B mepudepuyueckoil KpoBH,
COTJIaCYIOIMECcs C MPOBOCIATUTENBHBIM (peHoTHIoM Makpodaro «Ml» u U3OBITOYHON
penpe3eHTaruBHOCTHIO IL-6, |L-8 u IFN-uHaynMpoBaHHBIX CUTHANIBHBIX MyTel Tuma I, Takxe
ObUTH OMMCaHBI MpU JAenpeccuu. Kpome Toro, moBBIIEHHAS KCOPECCUST PA3IUYHBIX TEHOB U
O0enkoB BpokKJIeHHOro uMMyHuTeta, Bkmtouas IL-1P, IL-6, TNF, TLR3 u TLR4, Onuia
oOHapyXkeHa B IMOCMEPTHBIX 00paslax Mo3ra >KEpTB CyWIIHAA, KOTOpPbIE ObLIa JEHpEcCHs.
BBenenne BocnanuTenbHbIX HUTOKUHOB (Hampumep, [FNa) miam ux uHIYKTOpOB (Hampumep,
BaKI[MHAIMS TIPOTHB YHIOTOKCHHA MJIM OpIOIMHOTO TH(A) IUIaM, HE CTPaJaloIM JETPECCHEH,
BBI3BIBACT CUMIITOMBI ienipeccunt. Kpome Toro, 6110 MOKa3aHo, 4YTo 0JI0Kaa MUTOKWHOB, TAKUX
kak TNF, uiu KOMIIOHEHTOB BOCHIAJIUTEIBHOIO CUTHAIBHOTO YT, TAKMX KaK IIMKJIOOKCUTeHAa3a
2, YMEHBIAET [ETNPECCHUBHBIE CHUMITOMBI Yy TMAIMEHTOB C 3a00JIeBaHUSMH, BKIOYAs
PEBMATOMIHBIM apTPUT, IICOPUA3 U PaK, a TAKXKE Y MAlUEHTOB C CePhe3HBIMH 3a00JIEBAHUSIMH.
JIEIIPECCUBHOE PacCTPONUCTBO.
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25. Hayuno-ua(popmannonHas mpobiaema B Onosnoruu. ICTOYHNKH HayqIHOH HHPOPMAITUH.
Ortser:

Ha cerogHsumuii JeHb CYIIECTBYET OOMICM3BECTHBI MapajoKc: «4YeM BBIIIS
KBATM(UKAIMS CHENUaJnucTa, TEM B MEHBIIEH MeEpe OH CIOCOOCH OOBSCHHUTH CBOH
paccyXaCHUD.

NudopmannonHas moTpeOHOCTh YUEHOTO, 3aKJII0YAaeTCsl B OCO3HAHHOM CTPEMJICHUU
NONYyYUTh  MHPOPMAIMIO,  HEOOXOAMMYIO i  pEIIeHWs  KOHKPETHOW  3ajauu
(uccnenoBaTenbCKoi, MpodeccuoHaIbHON U T.1.) O paspaboranHoMy miany. [lorpebHocTu
YyeoBeKa B MH(OpMalMM MMEIOT MHAWBUIYaIbHBIN, MEPCOHATM3UPOBAHHBIA XapaKTep: OHH
3aBHUCST HE TOJBKO OT PEIaeMbIX 3aJay, HO U OT JIMYHOCTHBIX OCOOCHHOCTEW MOTpeOHTesns
(IcuxooruYecKrx, 00pa3oBaTeNbHbIX, COLMAIBHBIX U T.1.).

OCHOBHBIMU HCTOYHMKAMHU HAay4YHOU HWHQOpMAIMH SBISIOTCS He(QOpMalbHbIE JIHYHbIC
COOOIIECHNS KOJUIET U HAyYHBIC JTOKYMEHTHI.

Hayunbple MOKYMEHTHI JeNSTCs Ha ONMyOIMKOBAaHHBIC U HEOMYONUKyeMble (HEU3IaBaeMbIe);
WHOT/Ia B OCOOYIO TPYNIY BBIICISIFOTCS MaJOTHPaXHble H3AaHuA. K omyOIrMKOBaHHBIM
JOKYMEHTaM OTHOCSATCSI KHUTH, IEPUOANYECKUE U3TAHUS U CTICIIUAIIbHbIC U3TaHHSL.

KypHnan — »3To mnepuomMueckoe H3JaHHUE, MYOIMKyeMOe B BHJAE HEMpPEPHIBHOI
MOCJIEI0OBATEIILHOCTH BBITYCKOB IMOJ OAHUM M TEM € OOBEIUHSIONMM MX HaUMEHOBAHHEM
(3arymaBueM) uepes peryssipHble TPOMEXKYTKH BpeMeHH (0OBIYHO HE PeKe OJHOTO pas3a B rojl U
HE "alle OJHOTO pa3a B HEJENI0), He OrPaHMUYEHHOE 3apaHee XPOHOJIOTMYECKUMH paMKaMH U
KOJIMYECTBOM BBIMTYCKOB, MPHUYEM KaXJIbIii OTIEIbHBIN BBIMTYCK HUMEET IOCIEI0BATEeIbHbIH
HOMEp W/WIJIK 1Ty BBIXO/1a U eMHO00pa3Hoe opopmiieHne. OT TaKuX MEPHOAMIECKUX H3/IaHUH,
KaK BCEBO3MOXKHBIC OIOJUIETEHH, )KypHaJ OTIMYAETCS MOCTOSHCTBOM TEMAaTUYECKUX PYyOpUK, a
OT MPOJOJDKAIOIIMXCS U3TaHUNA — PETYISIPHOCTBIO BBIXOAA.

B mpenenax kaxxJ0oro TeMaTHuecKoOro 0JI0Ka KYpPHAIOB MOXKHO BBIACIUTH MOTUTEMATUYECKUEN
MoHoTemaTuyeckue. [lonmutemaTnueckue (KOMIUIEKCHBIE) KYpPHAJIbl OTPAXKarT TEMAaTHKYBCEX
0e3 UCKIIOUEHUs HampaBleHUH B pamkax Onoka. Krnaccuueckuii mpumep — KypHal
«Science» (CILA), OTpa’KaeMbIi BCEMH BEly MU HayYHO-TEXHUYECKUMU
UH(POPMAIMOHHBIMUA CIIyKO0aMU. MOHOTEMaTHUECKUe XYpHaJbl MYOIMKYIOT MaTepHalibl IO
TEMAaTHUKe OJTHOM OTpaciy 3HaHUS (pa3yMeeTcs, «CTeeHb MOHOTEMAaTUYHOCTH) YCIIOBHA).

ba3pl JaHHBIX BBHIMOTHSIOT (YHKIUIO CTaHIAPTU3AIMU U OPTaHU3alK WHPOPMAIUU B
3HaHUS W TPEACTABIIOT CO0OW cHenuanabHble CpeACTBA JJs TOHCKa, CpaBHEHUS H
WHTpEIIPETAIlMA HAKOIUICHBIX CBEACHUU € YHOOHOW JUIS TMOJIb30BaTisl (DYHKIMEH IOCTYyTa.
YMeHbleHne U30BITOYHOCTH U TOCTUKEHUS HE3aBUCUMOCTH SIBJISIFOTCSI OCHOBHBIMU 33/1a4aMU
U3 co3AaHusA. ba3bl JaHHBIX COCTOAT W3 CaMOCTOSITENIFHBIX BHYTPEHHE CBSI3aHHBIX U JIETKO
O0OHOBJISIEMBIX MTAaKTOB HH(OpPMAIUH.

26. Komnbrotepnas 6uonorus. O61acTb UCCIEI0BAHUS.

Orser:

Kommprorepnass OuonorHMs BO3HUKIA paHblle OHOMH(GOPMATHKA U OXBAThIBACT
oOImMpHBIA Kpyr mpobieM Hayk o JKu3HH, pelieHHe KOTOPBIX 3aBUCUT OT BBIYMCIUTEIHHBIX
TEXHOJIOTHI. B KOMIIBIOTEpHOI OMOJIOTHUHY BBIIEISIFOT 1B KPYITHBIX HAIIPABJICHHUS:

Ananu3 OoNbIIMX MAacCUBOB JaHHBIX U MozaenupoBanue. MoearpoBaHue paccMaTpUBAETCs
KaK UMUTAIUS MBICITUTENbHON (PYHKIINH, @ HE KaK BOCIIPOU3BEICHHE.

OO6nacTh NPUITOKEHUSI METOJIOB UCKYCCTBEHHOT'O MHTEIUIEKTa B OMOJIOTUH JIOCTAaTOYHO
IIMpPOKasi: OT MOJIEKYJIIPHOTO YPOBHS JO MONYISIIIMOHHOTO. AKTHBHO pa3BHUBAETCS
HelpouHpopMaTHKa, IBOTIOIMOHHAS UHPOPMATHKA, BEIYUCIUTENbHAS YKOJIOTHS,
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BBIYMCIIUTENbHAS MOMY/ISIIIMOHHAS OMOJIOTHS, KOMIIBIOTEPHOE HCCIIEIOBAHUE OMOJIOTHYECKUX
Pa3HOOOpa3nid.

O6nactu uccnenopanus: MccnenoBanue 3BONIOLMHI KUBOM MPUPO/IBI C TOMOIIBIO METOA0B
uHpOpMAaTUKKM M MaTeMaTHkd. KoMmIbploTepHOE M MaTeMaTH4YeCKOe MOAEIMPOBAHME
MH(OPMAIMOHHBIX TPOLIECCOB B OMOJIOTMYECKUX cucTeMaX. KoMIbloTepHass TeHETHKa:
pacum@ppoBKa U MOJEIUPOBAHUE CTPYKTYPHOM OpraHM3alMyd I'€HOB M T€HOMOB, a TaKKe
KOJUPYEMBIX T€HaMM O€JKOB; KOPPEISLUOHHBIM aHaimm3 Myrauuid. KommblorepHas
HEeHpoOnoIorus: MOJICIMPOBAHUE TPUPOTHBIX HEMPOHHBIX CUCTEM, Pa3pabOTKa U MPUIIOKEHHE
Helipocereil. VcciemoBaHne 9SKOJOTMYECKMX CHCTEM C MOMOMBI0 HMH()OPMAaMOHHBIX
TexHoJoruil. KommbroTepHOoe MOAEIMpOBaHME OHOJIOIMYECKOro JEHCTBHUS KCEHOOMOTHKOB.
KommbroTepHOE MOAETHPOBAHME TIPOIECCOB IMOJNYYCHHS, HAKOIUICHUs, OOpabOTKH U
CUCTEeMaTHU3allMi OMOJIOTHYECKUX U MEIUIMHCKUX JaHHbIX. KOMIbIOTEpHOE pacro3HaBaHUE U
CUHTE3 M300pakeHui Ouonorndyeckux oO0bekTOB. Co3gaHue HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTMI HAa OCHOBE PE3YJIbTAaTOB MCCIEIOBAHUM XKUBOW MpUpoabl. Opranusanus, BEACHHUE
U UCIIOJIb30BaHHE aBTOMATHU3MPOBAaHHBIX OAaHKOB JaHHBIX MO OWOJOrMM W MEAUIMHE.
Pa3paboTka MHTEUIEKTYaJIbHBIX CUCTEM aHAJIM3a U MPOTHO3UPOBAHUS CBOMCTB OMOIOTHYECKUX
00OBEKTOB Ha OCHOBE CHEIHAIM3UPOBAHHBIX 0a3 W OaHKOB naHHBIX. Co3daHUE CHCTEM
UH(POPMAIMOHHOTO O0ecredeHuss | TMOAJEpKaHUs OHOJOTMYECKMX U MEIUIIUHCKHX
UCCIIEJIOBAaHU, aHAJIN3 TOYEK POCTa U TEHAECHIIUH PAa3BUTUS HAYYHBIX TUCIUIUINH.

27. buonndopmaruka. OnpeneneHue, 00J1aCTh HCCIACIOBAHUH.
Orser:

Hcmonp3oBanne MaTeMarHYeCcKHX WU I/IH(i)OpMaIII/IOHHI)IX MCTOJOB [Jid PCUHICHUSA
OMOIOTHYECKUX MPOOIIEM, C TTOMOIIBIO Pa3pabOTKH U MPUMEHEHHUS! KOMIIBIOTEPHBIX IPOTPaMM,
a TaK)K€ MAaTEMaTUICCKUX MOJICIICH.

buoundopmaTtika  3aHMMaeTCsT  OKCHEPTHBIMM  CHCTEMaMd W CUCTEMaMu
MHTEJICKTYaJIbHOTO aHalN3a JaHHBIX B OMOJIOTHH. DKCIEPTHASI CHUCTEMa SIBISIETCS KOHEYHOMH,
U3 Hee M3BJICKACTCs 3HAHHE, KOTOPOE YK€ ObLIO 3aJI0KEHO paHee dKCIEepTOM B 0a3y 3HAHWA,
HOBOE 3HaHHWe He cosnaercs. CucTeMa HHTEIUICKTYaJbHOTO aHalii3a JaHHBIX SIBISETCS
OTKPBITOM, TIPH paboTe ¢ HEll M3BICUCHUE 3HAHUS MTOPOKIAET HOBOE 3HAHNE, KOTOPOE MCXOTHO
He OBUIO 3aJI0’)KEHO B CHCTEMY.

28. I'enHoMHpOpMATHKA U TCHOMHKA, MPUMEHEHHE B OMOJIOTHH U MEIHUITUHE.
Orser:

BMmecte ¢ mpopbiBoM B o0macTu CcekBeHHpOBaHMs ciloxHbIX cmeceil [IHK, crano
BO3MO>KHBIM M3y4€HHE JIFOOON 9KOCHCTEMBI Ha IJIAHETE Ha ypoBHE mocieaoBarenbHocTei/]JHK.
Ha xieToyHOM YpOBHE CEKBEHMPOBAHHE HOBOTO MOKOJIEHHUS BIEpPBbIE IO3BOJSET YUYCHBIM
UACHTU(DUIIMPOBATh MYyTAIllMU B JIFOOOM OpraHM3Me I BCETrOo TeHoMa. Tak ObUIM Haii/IeHBI
aJuIeNH, OTBEYAIOIMeE 32 YCTOWYMBOCTD K aHTHOMOTUKY y Mycobacterium tuberculosis, a taxxe
UACHTU(UIMPOBAHBI BCE MYTAallMM B F€HOME pa3MepoM B 9 MIIH. Iap OCHOBaHMM y LITamma
OakTepuu, HBOITIOIMOHKpOBaBIel Ha nporskeHru 1000 mokoneHui.

[Tomyuenue Oousbiioro KojuyecTBa mocnenoBarensHocTeld JIHK w3 pasmumanbix
ONMM3KOPOACTBEHHBIX  OPraHM3MOB  pa3BUBACT  MOJXOJ,  HA3BaHHBIA  IOBTOPHBIM
CeKBeHUpoBaHHeM (resequencing), B KOTopoM padoTa ¢ MOCIIeI0BAaTeIbHOCTSIMU BEIETCS HHAYE,
YeM IMpH COOpKe CBEKECEKBEHMPOBAHHOTO TeHoMa. [Ipy MOBTOPHOM CEeKBEHHMpPOBaHHM COOpKa
HaIpaBisieTCs Y)K€ MMEIOIIeHcs MoJ PyKOH ATaJIOHHOW IOC/IeOoBaTebHOCTBIO, U MO3TOMY
TpeOyeT 3HAUUTEIbHO MEHBILETO MOKPBITHS, YeM MpH cOopke reHoMa de novo . ITOT MOIXO0N
OblT MpUMEHEH B pabore mo pacumdpoBke 10 MUTOXOHIpPUANBHBIX T€HOMOB
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MJICKOIIUTAIOIIMX, KOTOpas cJejiaja BO3MOXHBIMH HCCIICIOBAHUS B O0JIACTH TEHETHKHU
MOMYJISIMA, OCHOBAaHHBIE HE HAa KOPOTKHX OTpe3Kax ITOCIIECIOBATCIIEHOCTH, a Ha ITOJHBIX
TeHOMaxX MHUTOXOHJpUH. B HacTOSIIMII MOMEHT MHOTOYHCIIEHHBIE MTPOEKTHI MO pacum(poBKe
MHUKPOOHBIX TCHOMOB BEJIYTCSI HE TOJIBKO JIJISl PaCIIMPEHUS CITHCKA JIOCTYITHBIX TCHOMOB, HO U
JUISE TIPOBEJCHUSI OyAyNMX CpPaBHUTENBHBIX HCCIICOBAHUM, COMOCTABISIONMX TEHOTHI H
(eHOTHI OpraHu3Ma Ha TCHOMHOM YPOBHE.

Takxke TIOTHOTCHOMHOE CEKBCHHPOBAHHE MOXET OBITh  HCIIOJIB30BAHO  JUIS
UICHTU(DUIIMPOBAHHUS THIIOB 3a00JICBAaHUH, KOTOpPbIE HEBO3MOXKHO JMArHOCTHPOBATH
TPAJAUIIMOHHBIMA ~ MeToJaMu. Hampumep, TOJHOT€HOMHOE  CEKBEHHPOBaHHWE  OBLIO
MCIIOJI30BAaHO ISl HACHTU(PHUKAIIUU HOBOTO cyOkinacca mumdombl bypkutra u3 quddysnoii B-
KJIECTOYHOH JMM(OMBI J0 OTKPHITHS caMoro 3toro kimacca.Takum oOpasom, B 0003puMOM
Oynyiiem, reHoMHass MHGOPMAIMs MOXKET MPEIOoNpeNesiTh Kak (EeHOTUIBI OOJE3HU, TaK U
TepareBTUICCKUE CTPATCTHH.

29. dapmakoreHoMuKa. HIMBUAYaIbHBINA MTOIX0/ K JICKAPCTBEHHOH TEpAITHU.

OrtBert:

dapmakorenomuka (pharmacogenomics) wucnoib3yeT TE€HOMHBIC METOABI IS
nmoHuMaHus d(dekra TeHOTUIa PEICBAHTHBIX T'€HOB KaK Ha METa0OJU3M JIEKapCTBEHHBIX
CpPEeICTB B OpraHu3Me, Tak W 3(PPEKTOB JEKAPCTBEHHBIX CPEJCTB HAa IKCIPECCHUIO TEHOB.
dapmMakoreHOMHKa — 3TO 00JIaCTh UCCIEAOBAHMM, KOTOPAsi MPUMEHSET 3HAHHS CHECIU(DUICCKUX
TCHCTHYECKUX BapHaluil st OOECleUeHUsT WHIWBUIYAIBHOTO TOJIX0/Ja K HAa3HAYCHUIO H
JIO3UPOBAHUIO JIEKAPCTB.

JlomxHa OBITH TIpojieTaHa OoJipllasi padoTa B HAMPABICHUU TPUMCHEHUS JTaHHBIX
MOJIHOTEHOMHOTO CEKBEHHMPOBAHUS B JTMATHOCTUYECKOW M MPOTHOCTHYECKOoW ponu. OmHako
HEIOCPEJICTBEHHOM 00JIACTHIO MPUMEHEHHUS ITOJTHOTCHOMHOTO CEKBCHUPOBAHHMS JIUTSI H3MEHCHUS
KJIMHUYECKUX MMOKa3aHUi MoxeT ObITh (hapmakorenHomuka (Squassina et al, 2010). Apcenan
TEpPANeBTUYECKUX CPEJICTB HEYKJIOHHO PACTET Ha NPOTSDKEHUH TMOCIeAHuX 15 Jer.
OIHOBPEMEHHO C 3THUM TOSBHIOCH OoJjiee TIyOOKO€ TMOHMMaHUE TEHOB, BOBJICUEHHBIX B
MeTaboIM3M JIEKapCTB. ITO 0OCOOEHHO BaXKHO ISl TTIOHUMAaHKsS OWOJIOTHH paka. TpaauimoHHO
OCHOBHBIM TMOXOJIOM K JICUECHHIO paka JJis BCeX MaIMEHTOB ObUIa KOMOWHAIINS XUMHOTEPAIUH,
Jy4eBOW Tepanmuu W XUPypruu. B HacTosiee BpeMsi Mbl 3HAaeM, YTO pa3jIMYHbIE JIEKapCTBa
METa0OJU3UPYIOTCS C Pa3IMYHONH CKOPOCTBIO B 3aBHCHMOCTH OT HHIMBHIYaTbHOTO
TCHETUYECKOTO0 TOIMMOp(HU3Ma YeJOBEKa, YTO MPUBOAUT K Pa3MyHON 3PPEeKTHBHOCTH
VHUUYTOXKCHHSI PAKOBBIX KJICTOK Y Pa3HBIX JII0JIei. XUMHOTEpamus HMEeT CePhe3HbIe TOOOTHBIC
JNEHCTBUS M3-32 TOKCUYHOCTH TMPHUMEHSEMBIX CPEICTB, METa0O0NIM3M KOTOPBIX 3aBUCHUT OT
WHIUBUAYAIbHBIX TeHETHYCCKUX pasnuuuii. [lodTomy mondop ONTUMAIBHOW O3B
JIEKapCTBEHHBIX CPEJICTB SIBISIETCS BAXKHOW COCTABISIIOIICH KadecTBa M YCIICIIHOCTH JICUCHHS
MAIUCHTOB, OOJIBHBIX PAKOM.

30. IIporeomuka. MUneHTurkamms OJIKOB U MENTHIOB C HCIIOJIL30BaHUEM 0a3 JTaHHBIX.

Ortser:

[IpoTeomuka — Hayka, U3ydarolnas OCIKOBBII COCTaB OMOJIOTMUECKUX OOBEKTOB, a TAKKE
MOIU(UKAIUU U CTPYKTYPHO-(PYHKIIMOHATBHBIE CBOMCTBA OENKOBBIX MOJEKyl. [IpoTeomMHBbIH
aHalMM3 HampapiIeH Ha OJHOBPEMEHHOE MW3yYeHHE MHOTMX WHIUBUIYAIbHBIX OENKOB,
COBOKYITHOCTH KOTOPBIX COCTABIISIET OMPEICICHHYIO CHCTEMY, UYTO XapaKTEPH3yETHCCIIECTyeMBbIi
00BEKT B LIEJIOM.

Pa3BuTne mpoTreoMuKH OOYCIIOBICHO HCIIOJIB30BAHUEM  BBICOKOTEXHOJIOTHYHBIX
METO/IOB, TO3BOJISIONMX OMPEIEIUTh KOJIMYECTBO TOTO WIIM MHOTO Oeika B oOpasile,
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UICHTU(DUIIHPOBATH OEJIOK, €r0 IEPBHYHYIO CTPYKTYPY U MOCTTPAHCIIAIIMOHHBIC MOAM(PUKAIIHH.

B Hacrosmee Bpems Oonbiias yacTh padOT B MPOTEOMHUKE BBIIOJIHAETCA C

HCIIOJIb30BAaHMEM TaKUX MeToJoB, kak 2-D PAGE (nByMepHBIii Teib-35ekTpodopes B
nonmuakpuiamuae), BOXX (BbeicoaddexTrBHAs KUIKOCTHAs Xxpomarorpadusi) u macc-
CIIEKTPOMETPHSI.

Jns uneHTHGUKANMKA TIOJUIIENTHAA C HMCIONIh30BaHUEM ©0a3 JaHHBIX HEOo0XoJauMa
MPOrpaMMa-MOCPETHUK, TaK HA3BIBACMBIA IOWCKOBHK, KOTOpas TO3BOJSET T€HEPUPOBATH
TEOPETUUYECKUE MACC-CIIEKTPhI OMOIMOTEUHBIX MOTUIENTUIOB C YI€TOM BXOAHBIX MTapaMeTPOB
U CPABHHUBATH MX C SKCTICPUMECHTAIIBHBIMU MACC-CIIEKTPaAMH.

[IporpamMma moucka NpefoCTaBIsSeT PsiA MPUEMIIEMBIX BapHAaHTOB aMUHOKHCIIOTHOMN
MOCJICJIOBATEILHOCTH TETTH/A C YMCHBIIAIIMMCS WHICKCOM cxojncTBa (score). Ilpu stom
npeanaraeTcs He TOJBKO IOCIENIOBATENIbHOCTh HJICHTH(PUIMPOBAHHOTO TMENTHAA, HO U
uHopmarms o OenKe, YaCThI0 KOTOPOTO MOXET SIBISATHCS JAHHBIM MeNTHA. TakuM oOpazom,
MOMCKOBAs MPOrpaMma Mo3BOJISIET UACHTU(DUIIMPOBATH U TIEITHBI, U OSIIKH.

[TpakTHYEeCKH BCE W3BECTHBIC K HACTOSIIIEMY MOMEHTY IOCJICIOBATEIIBHOCTH OCIIKOB
00BeTMHEHBI B 0a3bl TAHHBIX, KOTOPHIE HAXOASTCS B OTKPBITOM Yepe3 MHTEPHET JOCTYIIE.

31. KomnsroTepHas papmakonorus. PapMakoIoruyeckue MUIICHH.
Orser:

PesynbTaThl ncciaenoBaHuil B 0071aCTH T€HOMUKH U TPOTEOMUKHU CO3AAIOT OCHOBY JUIS
MPOABIIKEHUS TaKUX aKTyaJbHBIX HANPaBICHUH (papMakoIOruu, Kak BBISICHEHHE MEXaHH3MOB
JIEHCTBUSL OMOJOTHYECKH aKTUBHBIX BEIIECCTB, MPOTHO3MPOBAHUE CBOMCTB XUMUUYECKUX COEJIH -
HEHUH, pa3paboTKa HOBBIX CPEJCTB /ISl TUArHOCTUKH, JICICHHUS U TIPOPIIIAKTHKH OOJIE3HEH.

Eme B nayane XX B. J[x. JI3uru copmynupoBan obliee TEeOpeTUYECKOe MOHATHE
«PELEeNTUBHON CyOCTaHIIMUY, OJarogapsi B3auMOJICHCTBUIO ¢ KOTOPOW BEIIECTBO (HAIpUMED,
Kypape) BbI3bIBa€T OMOIOrHYecKUi 3PQeKT (B ciaydae Kypape — MBIIIEYHBII mapanuy). Jrta
KOHLETIMSA C TeX TMOp CIyXKWwia Jaiasi OOBACHEHUS KOJUYECTBEHHON 3aBHCHUMOCTH
(apMaKoJIOrHYECKOro ICHCTBHS OT KOHIIEHTPALIUH BEILIECTBA.

Hauunas ¢ 1980-X rT., mociie nepBbIX SKCIEPUMEHTOB 110 KJIOHUPOBAHUIO U BBISICHEHUIO
NEPBUYHONH CTPYKTYpbl HUKOTHHOBOTO XOJIMHOPEIENTOpa, CTadd OBICTPO pa3BUBATHCA
MpEACTaBICHUs O Crnenu(UUYecKuX MOJEKYISAPHBIX MHIIEHAX (WM (apMaKoJIOTHYECKUX
mumeHsx — drug targets). bombomHCTBO (papmMakosorHueckux MulleHe — Oenku. Yike
uneHTuupoBano conee 500 GenKoB-MHUILICGHEH, U 0KUTAETCS, YTOOOIIEee X YHCIIO COCTABUT
e meree 10000. Hanbombmast 10715t H3BECTHBIX (hapMaKOJIOTHYEeCKUX MHIICHEH (mpuMepHo 45
% oT O0IIero ux yucia) MPUXOJUTCA Ha PEIenTOphl KIETOYHBIX MeMOpaH. 3aTeM CIeAyroT
bepmenTsI (0k0I10 28 %). BaxkHyro IpyIIny COCTABISIOT HOHHBIC KAHAJIBI U OCJIKH-TIEPEHOCYHKH
HeHpoMenaToOpOB U TOPMOHOB.

OnHOo W3 BaXHBIX HANpaBICHUW TIOMCKA HOBBIX OCJIKOB-MHUIIICHEH EUCTBUS
aHTHOAKTepUAIBbHBIX CPEJICTB CTUMYIHPYETCS OBICTPBHIM IOSBICHUEM MHUKPOOPTaHU3MOB,
PE3UCTEHTHBIX K yKe UMeronmmMmcs npenapatam. CpaBHUTEIbHBIN aHAIM3 T€HOMOB aTOT€HHBIX
MUKpPOOPTaHU3MOB, YeJI0BEeKa 1 MUKPOOPTaHU3MOB-CUMOMOHTOB 1103BOJIACTHACHTU(PUIIPOBATD
0enku, He0OXOIUMBIE JJIS JKU3HEIEATEIbHOCTH IMaTOreHa, HO OTCYTCTBYIOIIME Y YeJIOBEKa U €ro
CUMOMOHTOB.

32. OcoOEHHOCTH U3YYCHUST MOJICKYJIAPHON CTPYKTYPHI OCIKOB-MHITICHEH.
Orser:

© ®I'bOY BO «Hen'V»




DOHJT OLEHOYHBIX CPEJCTB IO AUCIMIUMHE «DyHIaMeHTa bHbIe BONMPOCH CHMOHM03a» TIO HATIPABIEHHIO
NOATOTOBKHU (crierpansHocTH) 06.04.01 Bronormss ®I'BOY BO «Uenl'V» ctp. 24

UtoOb! NOHATH, KaK (PYHKIIMOHUPYET OEIOK-MHUIIEHb, HEO0OX0UMO 3HaTh HE TOJIBKO €T0
MEPBUYHYI0 AMHUHOKHCJIOTHYIO IOCIIEOBAaTE€IbHOCTh, HO U TPEXMEPHYIO CTPYKTYPY
MaKpOMOJIEKYJIbl, & TaKX€ YCTaHOBUTb MECTO CBs3bIBaHUA Jurasjga. IIpm stom xopoume
pe3yNbTaThl Ja€T COYETAHHE HKCIEPUMEHTAIBHBIX METOJIOB MOJEKYIAPHOH OMOJIOrMM (PEHT-
TeHOCTPYKTYypHOTO aHanuza, SMP-cnekTpockonuu) ¢ OUPKOMIIBIOTEPHBIMH METOJAMH.
OmHako [0 CHX TOp paspelB  MEXKIYy YHCIOM  H3BECTHBIX  aMHHOKHMCIIOTHBIX
MOCTICIOBATEIILHOCTEH M YWCIOM BBIICHEHHBIX IPOCTPAHCTBEHHBIX CTPYKTYp OCJIKOB HE
COKpaIlaeTcs, a BO3pacTaer.

Ecnn npocTpaHcTBEeHHas CTpYKTypa OelKa-MUIIEHU HEU3BECTHA, IBITAIOTCSA OCTPOUTH
€ro TpexXMepHyr0 Mojenb. COBPEMEHHOE MOJIEKYISIPHOE KOMIIBIOTEPHOE MOJCINPOBAHUE
COCTOUT M3 YETHIPEX OCHOBHBIX 3JIEMEHTOB!

1. xomnbloTepHas rpaduxa,

2. pacyeThl KBAaHTOBOW MEXaHHKH,

3. pacueTbl MOJIEKYISIPHON MEXaHUKH,

4. MonenupoBaHUE MOJIEKYJIIPHON TMHAMUKHU.

C nomoupl  KOMIOBIOTEPHOH  rpaduKu  BHU3YyalU3UpYeTCSd IMPOCTPAHCTBEHHOE
PacIoJIOKEHUE aTOMOB H PaCIpPEAEICHUE HIEKTPOCTATUYECKUX ITOTEHIIMAJIOB B MOJIEKYJIaX. DTO
CTaJI0 HOBBIM 3(PPEKTUBHBIM METOJOM aHaJM3a COOTHOIICHUH CTPYKTypa— aKTHBHOCTh
OMOJIOTMYECKH aKTUBHBIX COEIMHEHUI.

MeTtoapl KBAHTOBOM MEXaHUKH MTO3BOJISIIOT JOBOJBHO TOYHO PACCUUTHIBATH CTPYKTYPY
U BJIEKTPOCTAaTUYECKUE MOTEHLMANbI Ul HEeOONbLIIMX MOJEKYN, HO KBaHTOBO-MEXaHHMYECKHE
pacueTsl OeNKOBBIX CTPYKTYp TPeOYIOT MHOTO KOMITBIOTEPHOTO BpeMeHH. PacdyeTsl MeTogamu
MOJIEKYJISIPHOM MEXaHUKHU MEHEE TOUHBI, HO TPOU3BOAATCS OBICTPO, U ONPEAEICHUE CTPYKTYPhI
OeJKa U3 HECKOJIBKUX COTEH AMUHOKHMCIOTHBIX OCTATKOB MOKHO BBITIOJHUTh Ha II€ PCOHAILHOM
KOMIIBIOTEPE.

HezaBucumo oT TOro, ¢ NOMOIIpBI0 KaKUX BBIYUCIUTEIBHBIX IPOLEIYP TPOU3BOIUIOCH
YTOUHEHHUE CTPYKTYpHI Oelka, MepBOHAYAIbHbIC TapaMEeTPbl MOJIENIN CYIIECTBEHHO BIUSIOT Ha
KOHEYHYIO MOJIENIb, ONTUMHU3UPOBAHHYIO C IIOMOILBIO ITPOLIEyp MUHUMU3aLMu 3Heprun. [Tocne
pacueTa KoHpopMaluK OeIKa ¢ MUHUMAIIbHOW BHYTPEHHEH dHEprieil BO3MOKHO UCCIIEI0BATh
B3aMMOJCHCTBUE PA3JINYHBIX JIATAHIOB C U3BECTHBIM Y4aCTKOM CBSA3BbIBAHU.

[Ipu cozmanuu mMojenei OETKOB-MUIIICHEH HY)KHO UMETh B BHJY, YTO B €CTECTBEHHBIX
YCIOBUSIX OHM HE CTAaTUYHBI, UX T€OMETPUsS HENPEpHIBHO MEHsETCs, MpUYEeM Maciradbl
BpeMeHH ucuucisiores pemrocexynaamu (10~ ¢). Jlns uccineioBaHus BHYyTPEMOJIEKYISPHBIX
JBWJKEHUH M YTOUYHEHHUS TPEXMEPHBIX CTPYKTYp OEJIKOB MpPHUMEHSETCS MOAEIUPOBAHUE
MOJIEKYJISIPHOM JAMHAMHKH, IPU KOTOPOM B MOJIEKYNy N0OaBIsSE€TCS] KUHETUYECKas HYHEPrusl.
MonexkynsapHO-IMHaMHUYECKUE PACUETHI IPOM3BOAATCS [TOCIIE MUHUMHU3ALUH YHEPTUU HCOCTOSIT
U3 OOJBIIOTO YHUCIA BBIYMCIUTEIBHBIX JTAmoOB, TaK 4YTO JJIs TOJYyYEHUS MOJENH
MaKpOMOJIEKYJIbI, COOTBETCTBYIOIIEH Macmrabam aake HeCKONbKMX HaHocekyHa (10~° c),
HYXHBI CylIEpKOMIIBIOTEPHL

33. KommprorepHas papmakosorus. OcoOEHHOCTH KOMITBIOTEPHOTO KOHCTPYHPOBAHUS HOBBIX
JIEKAPCTBEHHBIX COEIUMHECHUN.

OrBerT:

PesynbTaThl nccnenoBanuii B 0071aCTH T€HOMUKU U MTPOTEOMUKH CO3JIAI0T OCHOBY JUIS
MPOJBIKEHUS TAKUX aKTyaJbHBIX HaIllpaBIeHUM (hapMaKoIOTHH, KaK BBIICHEHHE MEXaHU3MOB
IICIZCTBI/ISI 6I/IOJ'IOFI/I‘-I€CKI/I AKTHBHBIX BCIICCTB, IIPOTHO3UPOBAHUC CBOIICTB XHUMHYECKUX
COeIMHEHMH, pa3paboTKa HOBBIX CPEJICTB JUISI JUATHOCTHUKH, JICUEHHS U NPOPHIAKTUKH
Oone3Hel.
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[Ipouecc co3ganust HOBOTO JIEKAPCTBEHHOTO CPEJCTBA TPAAUIIMOHHO COCTOUT U3 ATAIIOB
BBIABICHUS (apMaKOJIOTWYECKOM MHUIIEHU, IIOMCKa B 0a3aX /JaHHBIX (WJIM CHHTE3a)
HU3KOMOJIGKYISIPHOTO ~ COCJMHEHUsST C  HYKHBIM  (apMakoJIOTHYECKUM  JIEHCTBUEM,
HKCIEPUMEHTAIILHOTO HMCCIIEJOBAHUS aKTUBHOCTU HAWJEHHOTO XWMHYECKOTO COEJAMHEHUS U,
HaKOHEII, KJIMHUYECKUX HcTbiTaHui. [lepBbie 1Ba 7Tama OTHOCATCSA K cepe KOMIBIOTCPHOMN
dapmakosioruu. [lonck BemecTBa-KaHauIaTa Ha JIGKAPCTBO OBIBAET CBSA3aH C IEPEOOPOM COTCH
MUJJTHOHOB BaPUAHTOB U3 COOTBETCTBYIOMIEH 0a3bl TaHHBIX HU3KOMOJIEKYIISPHBIX COSTMHEHUH.
[lo cpaBHEHMIO C CMHTE30M M CKPUHHUHIOM COEJMHEHMM B 0a3ax AaHHBIX Oosiee ObICTpbIE U
3¢ (deKTUBHBIC PE3YIbTATHI Ja€T KOMIBIOTEPHOE KOHCTPYHPOBAaHHUE JIEKAPCTB.

Ecnu u3BecTHa mpoCcTpaHCTBEHHAs] CTPYKTypa OeNKa-MUIICHU, MOKHO MPUMEHSTh TaK
Ha3bIBAEMbIE «PALlMOHAIBHBIEY, IPSIMbIE METO Il KOMIIBIOTEPHOTO KOHCTPYHUPOBAHUS JIEKAPCTB
Ha OCHOBaHHM CTPYKTYPhI Oejka-MulleHH {structure-based drug design)

Ecin HeT naHHBIX O MPOCTPAHCTBEHHOM CTPYKType Oenka, Torjaa mpu KOMIBIOTEPHOM
KOHCTPYHUPOBAaHUU TPUMEHSIOTCS Pa3HOOOpa3HbIE METO/bI CPABHUTEILHOTO MOJCIMPOBAHMSL.
OYHKIMOHAJIBHO Ba)KHBIE YJAaCTKU B MOJIEKyJe Oelika yJaeTcsl BBIIBUTH IyTEM CpPaBHUTEIb-
HOTO aHaJM3a aMUHOKHUCIIOTHBIX MTOCJIEIOBATEILHOCTEH TOMOJIOTUYHBIX OenKoB. {7151 moncka B
0a3ax HaHHBIX CEKBEHHMPOBAHHBIX MOCIEAOBATEIBHOCTEH M B CTPYKTYPHBIX 0a3ax JaHHBIX
ycnemHo ucnoiibdyercs nporpamma BLAST (Basic Local Alignment Search Tools).

34. MeTtonbl aHaM3a B3aMMOJICHCTBHS CTPYKTYpa-aKTHBHOCTD.
Orser:

Ecnmu crpyktypa Oenka-MUIIGHH HEM3BECTHA, a TOCTPOUTH MOJEIh HEBO3MOXKHO,
MIPOU3BOJUTCS MOMCK HOBBIX JMIAHJOB Ha OCHOBE PENPE3CHTATUBHOW BHIOOPKH H3BECTHBIX
muranaoB (ligand-based drug design).

MeTo/1p1 aHAJIM3a KOTUYECTBEHHBIX B3AUMOCBSI3eH «CTpyKTypa — akTuBHOCTH» (QSAR)
C JBYMEPHBIM WJIM TPEXMEPHBIM NPEACTABICHUEM CTPYKTYpPbI JIMTAHJIOB U CPABHUTEJIBHOTO
ananmu3a mosekyisipHbix mojieid (CoMFA) obecrieunBaroT MpOCTPAaHCTBEHHOE KapTUPOBAHUE
MeCTa CBS3BIBAHMS JIMTaHZA, MOCTpOeHHE Mozenu (apmakodopa M MpPOBEICHHE CKPUHUHTA
MOTEHIMANBHBIX JIMTAHIOB B XMMHUYECKMX Oa3ax JaHHBIX. [IpuMepoMm CIyXHUT aHaIU3
aKTUBHOI'O LIEHTpa MOHOAMUHOOKCHZa3 A M b ¢ BBIIBIEHUEM JINTAaHJOB, IPEUMYIIECTBEHHO
aKTUBUPYIOLMX OJWH U3 TUIIOB JAHHOTO (pepMEeHTA.

Jlns ananu3a B3aUMOCBSI3€H CTPYKTypa — aKTHBHOCTh pa3paOoTaHa OpHUTMHAJIbHAs
KommbroTepHas mporpamma PASS — Prediction of Activity Spectra for Substances . PASS
MPEJCKA3hIBACT MO CTPYKTYPHOH (PopMylie COeTUHEHHs BEPOSTHBINA CIIEKTP €ro OMOJOrHYec-
kol akTuBHOCTH (okono 900 BumoB akTuBHOCTH). [IporpamMmma MoOXKeT HCHOIB30BATHCS IS
MIOMCKa COEJMHEHHI C BBICOKOM BEPOSTHOCTHIO TPEOYyEeMBIX BHUJOB aKTUBHOCTH M C HHU3KOH
BEPOSTHOCTHIO TMOOOYHOTrO JEHCTBUS M TOKCHYHOCTU. J[ns psima mnpemapaToB ymaeTcs
Mpe/cKa3aTh HE U3BECTHbIE paHee 3(P(EKTHI; B cilyyae dKCIEPUMEHTAIBHOIO U KIMHUYECKOTO
MOJTBEPXKICHUS PE3yJAbTaTOB MPOTHO3a 3TU MpenapaTbl MOXXHO OyJeT MPUMEHSTh 110 HOBBIM
nokazanusM. [IporHo3upoBaHUE CIIeKTpa OWOJIOTMYECKOW aKTHBHOCTH ¢ moMolipio PASS
MOXHO mpoBoauTh uepe3 Murepuer (http://www.ibmh.msk.su/PASS). Ilpu TtectupoBanuM
npumepHo 43000 BemecTB Ha aHTU-BUY aktuBHOCTh B HannonansHoMm uHctutyTe paka CHIA
OBbLIO MOKA3aHO, YTO KOMITBIOTEPHOE IIPOPHO3UPOBAHKE TIOBBIIIACT YUCIIO HAllIeHHBIXaKTUBHBIX
coeauHeHu B 2—17 pas.

35. Heiipounndpopmaruxa. [Ipoext «Mo3r uenoBeka». Llens 1 3agaun npoekTa, OCHOBHBIE

HaIpaBJICHUSI UCCIICIOBAHMUSI.
OTBeT:
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B wMmetononornueckoM acmekTe HCTOKaMH HEHpPOMH(GOPMATUKM MOIYT CUHUTAThCA
HECKOJIPKO CYOIMCIIUIUINH, OOBEAMHSIOMIX UCCIeA0BaHNe pazyMa (mind), MO3ra ¥ MalMHBL
OT0 Teopusi OMOTOTUYECKON PETYIAINK; HEUPOMOIEIMpPOBaHUE (MOJIENb MOTEHIINAA IeHCTBUS
XoKKHUHA-XaKCld, MOJIeb IeHApuToB Panna, ananus naTepalbHOTO TOPMOKEHHSIB CETUaTKe,
aHaJIM3 TEHEePaTOPOB PHUTMA); UCKYCCTBCHHBI WHTEJICKT; KOTHUTHBHAS TICUXOJIOTHUS; TEOPHUS
Mo3ra (TIOMCK acCOIMaIui MEXIy MOBeACHUEM, (U3HOJIOTHUYCCKUMH (PYHKIUSMHU, C OJIHOH
CTOPOHBI, 1 UACHTU(UIIUPOBAHHBIMU HEHPOHHBIMU CETSIMU, C APYrOol CTOPOHBI).

[lepen HeiiponHGOPMATUKOM CTOST CIEAYIONME 3a/1a49H:

1) uccnemoBaHKe MPUHIIMIIOB IEPepadOTKH HH(DOPMAIIUY B TPUPOTHBIX HEHPOHHBIX CHCTEMAX;
2) UHTETPUPOBAHHWE HEHPOOHMOJOTMYECKHX JAHHBIX C TOMOIIBIO HH()OPMAIIMOHHBIX
TEXHOJIOTUM;

3) co3aaHue KOMITBIOTEPHBIX MOJICIICH ICATEIbHOCTH HEHPOHOB;

4) pa3paboTKa TEXHUYECKHUX BHIYUCIMTEIBHBIX CXEM Ha OCHOBE IPUHIIUITOB PA0OTHI
€CTECTBEHHBIX HEMPOCETEBBIX CUCTEM.

Ienr m 3amaum mpoekta «Mo3r dyenoBeka». B oOmiem Buie mocTaBieHHas IEIb
dbopMynupyercs Kak BO3MOXKHO 0OoJjiee MOJIHOE KapTHPOBaHUE MOJEKYI, KJIETOK, CBA3eH U
CHCTEM B MO3I€ YeJIOBEKa B YCIOBHUSAX HOPMBI M pa3sHooOpa3Hoi marojoruu. [Ipoekt «Mo3r
YeJIOBEKa» KacaeTcsi He TOJbKO CaMOro YelIOBEKa, HO U HEPBHOU CHCTEMBI BCEX OPraHU3MOB.
[TonoOHbIi moaxoA oOTBeuaeT (yHIAMEHTANbHOMY MPUHIMILY COBPEMEHHBIX MEIMKO-
OMOJIOTUYECKHX UCCIIEIOBAHUN: YTOOBI MOHATH, KaK (PYHKIIMOHUPYET OPraHU3M YEIIOBEKa HKaK
VAYYIIMTH €T0 3J0POBbe, HEOOXO0AMMO U3y4aTh BCE BUJbI OPIraHU3MOB.

36. BeruncnutensHas aKonorus. Hanpasnenus uccienoBanuii. ba3el 5K0I0rH4YeCKUX JaHHBIX.

Ortser:

BrruncnuTenbHas 3KONOTHS — 3TO MEXKAUCLUUIUIMHApPHAS 00JacTh, 3aHUMAIOIIASCS
KOJMYECTBEHHBIM OIMCAaHUEM M aHaJIM30M OHKOJOIMYECKUX CHUCTEM C UCIOJIb30BaHUEM
OMIIUPUYECKUX JaHHBIX, MAaTEeMaTUYeCKHX Mojeleld (B TOM 4YHCIE CTAaTUCTHYECKUX) H
BBIUMCIINTENIbHBIX TEXHOJIOTH.

BeranciurenbHas 3K0JIOTHS BKIKOYAET TPU aCIIEKTa UCCIEA0OBAHMI:

1) mocTpoeHHe 3KOJOTUIECKUX MOJICIICH, B TOM YHCIIC pa3BeIbIBATEIbHBIX H
IIPOTHOCTUYECKHUX;

2) CTaTUCTHYECKOE WCCICIOBaHME MOMYISAIUA ©  COOOINECTB, BKIIOYAs Kak
nabopaTOpHBIE CUCTEMBI, TaK M CUCTEMBI in Situ;

3) KOMIBIOTEPHBIN aHAIN3 OOJBIIMX MACCHBOB IMITMPHUYCCKUX JAHHBIX C IEJIBIO
BBIIBUTH CKPBITHIE B3AMMOCBSI3H U CTPYKTYPBHI.

BoruncnuTenbHas SKONOTHS HM3y4aeT Takke MpoOJIeMbl, BBIXOISAIME 3a MpEAeIb
OMOJIOTMM: TPOTHO3bl 3PO3MHM MOYB U W3MEHEHUU BOJHOIO pEXHMa, BBIYUCICHHE MOJeh
3arpsi3HEHUN U T.J. DTO UH)KEHEPHAs! KOJIOTUs, KOTOpasi OTHOCUTCS K TEXHUYECKUM HayKaM U
TEXHOJIOTHSIM.

bazam »skonormueckux panabix (BJl), kak u THOOBIX OHOJOTMYECKUX JAaHHBIX,
CBOMCTBEHHBI: MOTEHIMAJILHO OoJblMEe 00BEMBI; HEOJHOPOAHOCTh MO TOYHOCTU U MOJIHOTE
IIPE/ICTABICHUS JIAaHHBIX; PACHpPEIEICHHOCTh MEXAY PAa3IMUHbIMM IOJb30BaTesiMU. Kpome
TOTO, KOJOTMYECKHE JAHHBIE OTPAXKAIOT SIBICHUS M MPOLECCHI, TPOUCXOAAIIME B IMIMPOKOM
BPEMEHHOM M MPOCTPAHCTBEHHOM JMAala30HE U, KaK IPaBUJIO, MPUBS3aHbl K ONPENEICHHOMY
MIPOCTPAHCTBY, MOATOMY JJISl UX IPEICTaBICHUS TPEOYIOTCS reOnH(pOPMalOHHBIE TEXHOIOTHH.
Crnenyer y4uuTBIBaTh, YTO OOBEMBI JAHHBIX PE3KO YBEJIMUMBAIOTCS NPU MEPEXoAeKk Ooiee
KpyIHOMY Maciirady reorpaduyeckoi KapThl.
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[Ipumepom »sKkonoruueckux 0Oa3 AaHHBIX MOTYT CIyXHUTh bJ[ Mo pacTuTenbHOCTH,
KOTOpBIE 3aHUMAIOT 0c000e MecTo cpeaum sKojormueckux b/ BciemcTBue TpaauimoHHOMN
IIPUBA3KHU JKOJIOTMYECKUX MCCIIEIOBAHUM K 3JIEMEHTaM PACTUTEIBHOIO IOKPOBA: UMEHHO II0
XapaKTEPUCTUKAM  PACTHUTENBHOCTH  BBIACJAIOT TPAaHULBl  JKOCUCTEM, a COCTOSHUE
PACTUTEIBHOCTH YaCTO CIYKUT MHAUKATOPOM OOIIETO COCTOSHUS 3KOCHUCTEMBL JlaHHBIE MO
PACTUTEIBHOCTH MOJAPA3AEISIIOTCS Ha IIOJEBbE (JAHHBIE 110 AKTYAJIbHOMY COCTOSHHIO
PacCTUTENBHOIO MOKPOBA) U CHPABOYHBIE M3 JINTEPATYPHBIX MUCTOYHMKOB (JIaHHBIE IO BUAAM
PACTUTEIBHOCTH M PACTUTENIHBIM COOOILECTBAM ).

37. Posb kinroueBbIX akTopoB: Xa u TpomOuHa (Ila) B peakiusx cBepThIBaHHS.

Orser:

B cBepreiBanuu KpoBU NpUHUMAKOT ydactre 21 ¢akTop cBepThiBaHus. bonbinas yacTe
(aKkTOpPOB CBEPTHIBAHUS, MUPKYIHPYIOIMAX B KPOBH HAXOMUTCA B BHJC NPOPEPMEHTOB,
aKTHUBAILIMS KOTOPBIX OCYIIECTBISIETCS MYT€M OTPaHUUYEHHOTO MPOTEOJM3a BBIMICICKAIINM B
Kackajae (aKTOpoOM CBEpTHIBAHUS TIPH 3alyCKe MEXaHW3Ma CBEpTHIBaHUSA. DakTopbl
CBEPTHIBAHUS - CEPUHOBBIE MPOTEA3bI (B AKTUBHOM ILIEHTpE - Ak cepuH). [To BaxkHOCTH B Kackae
peakiuii cBepThiBaHUS BBIACIAIOT 2 dakTopa. ®aktop X (¢. Crroapra— Ilpayspa) - 6emok
raMma-riiooynuH, mpodepMeHT (mporeasza), obOpasyercs BUT.K — 3aBUCHMBIM CHUHTE30M B
neuenu. [Tox BozneiictBueM Heckonbkux (haktopoB cBepthiBanus (11, VI, VIII, IX)nmepexomut
B CBOIO aKkTHBHYIO (opmy - Xa. Dakrop Xa SBISIETCS KOMIIOHEHTOM MPOTPOMOWHA3HOTO
KOMIUIeKca (aKTOpoB - COBMECTHO ¢ akropoM cBEpThiBaHus Va, noHamu Caz2+ wu
dochonunuaamu  mMemOpan kietok (¢pakrop 1lI) oOpasyer QepMEeHTHBI KOMILIEKC,
BBINIOJTHSIONIMI B KACKaJle CBEPTHIBaHUS () YHKIIMIO OYCHb CUJIBHOTO aKTUBATOPa MPOTPOMOMHA,
CIIOCOOCTBYSI €r0 TNpEBpaIlleHHI0 B TPOMOWH B cTEepeoXMMHYeCKOM OTHOIIEHUHW MMEHHO B
cocTaBe KoMIUIekca (aKTOpoB B aKTUBHOM IeHTpe ¢akrtopa Xa MPOUCXOIAT
KOH(pOpMAIMOHHBIE HM3MEHEHHs, o0ierdas B3aumojehcTBue ¢epMeHTa ¢ cyOcTpaTom
(mporpomOuHOM). B cBOIO ouepens, MpoTpOoMOMH, CBA3BIBAsACH ¢ (pakTOopoM Va u Xa, Takxke
npeTeprneBaeT M3MEHEHHs, oOecrneunBaronme dS(PQPEeKTUBHOE B3aUMOICHCTBHE  MEXIY
dbepmenToMm-(akropom Xa u cyOcTparoM. B wTOre, CKOpPOCTh peakIMu CBEpPTHIBAHUS Ha
3aKIJIIOYUTEIILHOM 3Tare Bo3pactaeT Ooliee ueM Ha 5 mopsakoB. Ha aTom ¢dakrope coeaunsiercs
BHEIIHUA ¥ BHYTPEHHUH ImyTh cBepThiBaHusA. TpomOuH - ¢akrtop lla obpasyercs w3
npotpomoOuHa (II) - melicTBYeT Takke Ha 3aKJIFOUUTEIBHOM JTalle CBEPTHIBAHHMS, MPEBpAIlAs
¢udpunoren (I) B ¢pubpun (la), To ecTh HEMOCPEACTBEHHO B CrycTok (Tpom0O). JleiicTBue
TPOMOMHA 10 COBPEMEHHBIM JIAHHBIM SIBIISCTCS IUICHOTPOIHBIM - MPUHUMAET YJacTHE, KaK B
peakIMsIX CBEPTHIBAHUS, TaK W IPOTHBOCBEPTHIBAHHS - BMECTE€ C TPOMOOMOIYITHHOM Ha
MOBEPXHOCTH KJIETOK JHJOTEIUS COCYIOB 00pa3yeT OCJIKOBBIA KOMIUIEKC, KOTOPBIN
npeobpasyer mporenH C B akTHBUpOBaHHBIA TpoTenH C, SBISIOMMNICS BaKHBIM
(U3HONIOTHYECKUM aHTUKOAryasHTOM. [loaToMy TpoMOMH MO CYTH SIBIsSeTCS (HaKTOpOM,
MOJICP’KUBAIONIMM OajlaHC BCEH CBEPTHIBAOIICH CHCTEMBI OPTaHU3MA.

38. HacnenctBeHHBIE M MPUOOPETEHHBIE TPOMOOIIUTOIIATHH.

OrtBeT:
TpomOoruTonaruu —HapyieHuss (QYHKIHH TPOMOOIIUTOB. BBIBaIOT BPOXICHHBIMU H
npuoOpeTeHHbIMU. BpokIeHHble T. — 3a0oiieBaHMs, OOYCIOBIEHHBIE KauyeCTBEHHBIMH

nedexTaMu  TPOMOOITMTOB, BCTpedaroTcs peako (ucki. ©Oone3np ¢oH Bumiedpannaa),
XapaKTEePHU3YIOTCSI YBEIMYCHUEM BPEMEHH KpOBOTeUYeHUs. JlensTcsi Ha HapyIeHUs are3wH,
JETpaHyISIIINK, TATOJIOTUH BHYTPUTPOMOOLIHUTAPHBIX rpanyi. Hapymenue aare3un Hambosee
4acTo, Harpumep, npu 6one3nn ¢GoH Bumiedpanaa (CymecTByeT HECKOJIBKO TUITOB). B ocHOBe
MaToreHesa - KaueCTBEHHbIE U KOJIHYeCTBeHHbIe NedekThl dakTopa ¢GoH Bunnebpanaa
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https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D1%81%D0%B2%D1%91%D1%80%D1%82%D1%8B%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8_VII
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D1%81%D0%B2%D1%91%D1%80%D1%82%D1%8B%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8_IX
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80_%D1%81%D0%B2%D1%91%D1%80%D1%82%D1%8B%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BA%D1%80%D0%BE%D0%B2%D0%B8_V
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DOHJT OLEHOYHBIX CPEJCTB IO AUCIMIUMHE «DyHIaMeHTa bHbIe BONMPOCH CHMOHM03a» TIO HATIPABIEHHIO
NOATOTOBKHU (crierpansHocTH) 06.04.01 Bronormss ®I'BOY BO «Uenl'V» ctp. 28

(rmukonporenn, mnepeHocuuk VIl ¢akTtop cBepThIBaHUS KpPOBHM, NOCPEIHUK MEXKIY
TPOMOOIIUTAMH ¥ KOJUIAr€HOM CYOIHIOTEINAIBbHOTO CJI0si —00ecreunBaeT MpUKperseHne
TPOMOOIIUTOB K COCYIAMCTOM CTeHKe uepe3 peuentopsl 1b). Taxke, HO HamMHOro OoJee pexe
BCTpeUaroTcst Apyrue AeeKThl aAre3uy - 3a cueT HapylleHus: 00pa3oBaHUs TIUKOIMPOTEHUTHOTO
peuentopa 1b/IX (cunapom bepuapa Cyabe) wnm peuentopa llb/llla  (TpombacTenust
I'manmana). IlpuoOGpeTeHHBIE TPOMOOIMTONATAN — Tpymma 3a00JIeBaHUN HE CBS3aHHBIX C
BHYTPEHHEH maroiorueid TpoMOOLMTOB MM MMMYHHBIMH HApYIICHUSMH, a OOYCIOBJICHBI
BHEUIHUMHU TPUYMHAMU -(IEHCTBHE JIEKAPCTBEHHBIX MPEMapaToB, MOCIEACTBUS OCHOBHOTO
3abosieBaHus (aCIIUPUH, 3200JICBAHUS ITOYCK, MUEIIOMHAst 00JIC3Hb U IIp.)

39. HacneactBeHHbIi 1 npuoOpeTeHHblit qeguuur nporenHos C u S.

Orser:

IIporennst C m S oTHOCATCA K CHUCTEME AHTHUKOATyISHTOB — TpYIIE BEIIECTB,
MPEeIOTBPALAIOIIME CBEPTHIBAHWE KPOBU. DTO Ba)KHbIE (PU3MOIOTMYECKUE AHTUKOATYJSHTBI,
OTHOCSIMECS K MHTHOMTOPaM aKTUBUPOBAHHBIX ()aKTOpOB cBepThiBaHus. [IpoTeun S - BuTamun
K-3aBucumpsiii koaktop nmporenna C, cunTe3upyercs B nedeHu. [IporenH C - aHTHKOATYIISIHT,
UPKYJIUPYET B pyciie KPOBH B HEAKTUBHOW (opMe, aKTUBUPYETCS TPOMOMHOM C TOMOUIBIO
TPOMOMHMOJYIMHOBOTO KOMIIJIEKCa W MPOTEMHAa S B KadecTBe KO(aKTOpa, OCYIIECTBISET
KOHTPOJIb 32 paboTOol BakHBIX (hakTopoB Kackana: Va u VIlla, npuHE00X0IuMOCTH OJIIOKUPYS
ux. HacnenctBennas naronorusi nporeuHoB C v S cBs3aHa ¢ MyTauusMH, OIPUBOJUT K HX
IeQUIHTY, TPOSBISETCS TPOMOO3aMH, TPOMOOSMOOHMSIMI ¥ HEBBIHAIIMBAHUS OCPEMEHHOCTH.
Hedunur nporennoB C u S HacieayeTcs Mo ayTOCOMHO- IOMUHAHTHOMY ITYTH, TIPOSBISIETCS 2-
MsI BUJaMH JAePUIIMTa — KAYECTBEHHBIM M KOJUYECTBEHHBIM (HambOosee pacrnpoCTpaHEH).
[TpuoOperennsiii neguuur nporenHoB C u S MoOKeT ObITh CBS3aH C IMIIOBUTAaMUHO30M K,
HeJloeqaHueM, 3aboneBanusamMu neuenu u JBC- cunapomom, Tepanueit BappapruHoOM.

40. XapakTepuCTHKa TCHETUYECKHUX MOTUMOPGIHU3MOB, aCCOITUUPOBAHHBIX C Pa3BUTHEM
MATOJIOTUU CBEPTHIBAHHS KPOBHU.

Orger:

Haumbonee BaxHOW B HACTOSIIEE BpeMs SBISIETCS HAIMYME TE€HETUYECKOU
MPeApacloiio’)kKeHHOCTH K TpomOodunuu. Peanmusyercss dyepe3 reHeTHyeckue J1e(eKThbI
CBEPTHIBAIOIICH U MTPOTUBOCBEPTHIBAIOIICH CHCTEM KPOBH, IIPH KOTOPBIX HMEETCS TOTOBHOCTH
K TpoMOO03y - MPUIKU3HEHHOMY 0Opa30BaHUIO CTYCTKOB KPOBH B MPOCBETE CEPJIa U COCYIOB.
BeusiButh  mOmUMOp(HU3MBI  T€HOB, KOAUPYOUWMX  (AKTOPBl CHUCTEMBI  TeMOCTa3a,
00yCJIOBIMBAIOIIMX WX aHOMAJIbHBIM CHHTE3 WM HapylleHue (YHKIIMOHAIBHON aKTUBHOCTHU
MO3BOJISIET TCHETUUYECKUNA aHaiu3. Pe3ynbTrar MCHONIb3yeTcs UIisi OIEHKH PHUCKOB Pa3BUTHS
CePIICYHO-COCYAUCTOM, aKyIIEPCKO-THHEKOIOTMYECKOM MaTOI0THH, TPOMOOIMOOTIIH,BEHO3HBIX
1 apTePHATBHBIX TPOMOO30B - IMO3BOJISCT BBISBUTH TPYITITY PUCKA U BHECTH COOTBETCTBYIOIIM S
KOPPEKTUBBl B TAaKTHUKy BeJeHUS mNalueHTOB. CyIIECTBYIOT OINpee/ieHHbIE MOKAa3aHUs K
Ha3HAUYEHHUIO, BKJIOYAIONIME B IMEPBYIO OYepelb HaJIU4Yue CIy4yaeB HAcleJCTBEHHOM
TpoMO0IMOOIHK B CEMbE WM TPOMOO3a B aHaMHe3€e (€AMHUYHOTO B MOJIOJIOM BO3pPACTe WIIH
MIOBTOPHOTO JII0OOM BO3pacTe IMpH HAJIMYAU CEMEHHOr0o aHaMHe3a, HEOOBIYHOMW JIOKAJIU3aluU
(mopranbHble, OpBDKECYHBIC, MO3TOBBIE BCHBI), HETOHSITHOW OSTHOJOTHH, TPUMEHEHHE
TOPMOHANIBHOM KOHTpAICNIIMK WM 3aMECTUTEIBHON Tepamuu y >KeHIMH ¢ TpoMOo3amu,
OCIIO)KHCHHBIA aKyIIepCKUN aHaMHE3, JKCHIWMHBI, IJIAHUPYIOIME OepeMeHHOCTh, KOTOpHIC
UMEIOT TpPOMOO3bl B aHaMHE3e, CHUTYallMM BBICOKOTO pHCKa (MacCHUBHBIC XHPYPTUUECKHE
BMEIIIATENIbCTBA, JJIUTEIIbHAS UMMOOWIIU3AIINS), C 1IEJIbIO
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npodunakTuk TpomOoTHUecKuX ocnoxHeHui y 6onbHbIX ¢ 3HO). K Hacrosimemy BpeMeHH
ONHCAaHbl CIEAYIONME IMOJIUMOP(U3MBI OCHOBHBIX TE€HOB CBEPTHIBAIONICH CHCTEMBI:
koarymsioHHbIX  (akropos: |l (G20210A) (mporpom6uH), V (akuenepaTop-riao0ysanH)
(Jleiinen), VIl (G10976A) (upokonBeptun), Xl (G103T) (Jlaku-Jlopannma), | (G455A)
(¢pubpunoren), a Takxe, UHruOUTOpa akTuBaropa ruasmuHoreHa PAI-1(5G/675/4G), renoB
TpomboruTaproro perenropa (narerpuna) ITGA2(C807T) u ITGB3(T1565C).

41. JletinenoBcKkas MyTaius reHa gakropa V u TpoMO0pHIHL.

Orser:

Tpombounus —IOBBIILIEHHAs! CKJIOHHOCTh K TPOMOOOOpPa30BaHUIO B apTEpHAIBHOM
WM BeHO3HOM pycie. [Ipobiema matonoruyeckoro TpoM0000pa3oBaHus - OJHA U3 BaKHEUIIMX
TepaneBTHYECKUX IpobieM, moTomy uTo ee ucxonbl - UbC, TpoM003MO0m1s 1eroOuHON apTepuu
(TDJIA), TpoMOO3bI TITYOOKMX BEH - MATOJOTHYECKUE COCTOSHHUS, MPUBOIANME K TSDHKEION
WHBJIMJHOCTH U THOEIM dYenoBeka. B aTuomoruu TpoMOOPHINU UTPAIOT pPOJb HECKOJIBKO
TeHETUYECKUX MYyTallnii, HauboJiee pacmnpocTpaHeHHOW sBisercs JlelineHckas - myramust V
¢dakTopa cBepThiBaHUA, onvcaHHas B 1994 r. ®axrop V sBusercs BuTamMuH K-3aBHCHMBIX
(bakTOpOM CBEepTHIBaHMS, CUHTE3UpyeTcsl B MeuyeHW. [Ipu moBpexaeHMHM CTEHKH cocyia,
TPOMOMH aKTUBUpPYET (GakTop V Ha MOBEPXHOCTH IHIOTENHAIBHBIX KJIETOK, KOTOPBIN Janee
CBSI3BIBACT OTPUIIATENILHO 3apsbKeHHBIE (HOCHONUITIABI Ha TOBEPXHOCTH TPOMOOIIMTOB, a TAaKKe
paboTtaer Kak peuentop i akTuBUpoBaHHBIX [X n X (pakTopoB, 4TO MPUBOAUT B KOHEUHOM
uTore K popMUPOBAHHUIO 3alMTHOTO TpoMmOa. MyTaius reHa (3aMeHa B OJJHOM M3 MOJIO0XKEHU i
aJIecHWHA Ha TYaHWH), KOJUPYIeTo V ¢pakTop CBepThIBAaHUS KPOBHU, IPUBOIUT K 3aMEIICHUIO B
€ro MoJIeKyJeapruHiHa TJIyTAMUHOM B MOJ0XKeHH: 506. DTO OfuH U3 TPEX y4acTKOB dakTopa
V, B KOTOpBIXOH pacierisieTcsi (U3HOJOTHYECKUM aHTUKOAryJISHTOM — aKTUBHUPOBAHHBIM
nporeHoM C, KOTOpPBIM OCYLIECTBISET HAA30p 3a H30BITOUHBIM CBEPTHIBAHUEM. TakuM
oOpa3zom, wMyrauus JleliieHa — 3TO MATONOrHS, MPOSBIAIOLASACA COMNPOTUBICHUEM
AHTHKOATYJITHTHOMAKTUBHOCTH M TOBBIIAIOIIAST BCICACTBUM 3TOTO PUCK Pa3BUTHS TpoMOoO3a.
JlaGopaTopHasi AUAarHOCTHKA: ONpEAEJICHUE MOBBILCHUS PE3UCTEHTHOCTH K mporeuHy C,
MOJIEKYJISIPHBIN aHaJM3 reHa GakTopa V, BBIBISAETCS METOIOM MOJIMMEPA3HOH LEMHOM peakuun

(TILIP).

42. Perynsauusi IpoIecCOB CBEPTHIBAHMS KPOBHU (BIMSHHUE pe(IIEKCOB, BEr€TaTUBHOW HEPBHOM
Y DHJOKPHUHHOMN CUCTEMBI, KOPBI TOJIOBHOTO MO3Ta U T.1.).

Orser:

Perynaropuble BO3IEHCTBUS CO CTOPOHBI 3THUX CHCTEM Ha MPOLECCHl CBEPTHIBAHMS
HaIpaBjeHbl HA OCTAHOBKY KPOBOTEUEHHMs, UYTO SIBIISETCS 3aILMTHOM peakiuei, crocoOCTBys
BbDKMBaHUIO. PeQuieKTopHbIE BIUSHUA: BAXXHOE MECTO CpeOu BCEX pa3ipakurenei -
KpaTKOBPEMEHHOE WJIM 00JeBOE pa3fpa)k€HUE - BEAET K YCKOPEHHUIO CBEPTHIBAHHS KPOBH,
conpoBokgaemoe TpomOounutoszoM. [IpucoennHenne 4yBcTBa cTpaxa MPUBOIUT K elie Oosiee
pPE3KOMY YCKOPEHMIO CBEpTBHIBAHHS 3a CUET BBIICJICHMS aJpEHalMHa W €ro BIUSHUSA Ha
aKTUBALUIO NTPOLIECCOB cBepThIBaHUS. [Ipu KpaTkoBpeMeHHOM 00N CABUTH MEHEE BBIPAXKEHBI U
BO3BpaT K HOpME coBepmiaeTcsi B 2-3 pasza OBICTpEl, YeM IpU AJMTEIBHOM Ppa3JpaKCHUU.
3HAYUTENIbHOE YCKOPEHHE CBEPTHIBAHMSI KPOBU PEQUIEKTOPHO MPOUCXOTUT IPU BO3AEHCTBUU
Ha OpraHu3M TeEIUIA M XOJOJa: IOCJIE€ IPEKPAIICHHs TEIUIOBOIO Ppa3IpaKeHUs I[EepUOJ
BOCCTAHOBJIEHHS B 6-8 pa3 Kopode, 4eM MOCie XO0JI00BOro. buomornyeckuii cMbIca BIUSHUS
pedIiekcoB Ha CBEPTHIBAHUE - KOMIIOHEHT OPHUEHTUPOBOYHON PEaKIIMU Ha U3MEHEHHSI BHEIHEH
cpelbl, OMOJOrMUECKHU Ienecoo0pasHas 3alTHas peakuus. BiusHue BereTraTuBHON HEpBHOU
cucreMbl (BHC): npu pa3apaxeHun cuMnaTHYeCKUX HEPBOB MJIM MTOCJI€ MHBEKIIMH a/IpeHaIMHA
CBEPTBIBAHUE YCKOPSAETCS; pa3IpakeHue napacumiaruueckoro oraena HC
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MPUBOIUT HA00OpOT K ero 3amemieHuto, takxke, BHC oka3biBaeT BiusHHE Ha OMOCUHTE3
MIPOKOATYIISIHTOB U QHTUKOATyJISHTOB B MEUYEHU: BIMSHHUE CUMIIATUKO-a/IpEHAIIOBOW CHCTEMBI
pacnpocTpaHseTcs IPEeUMYIIECTBEHHO Ha (DaKTOPbI CBEPTHIBAHUS KPOBH, a TApACUMIIATHUECKOM
- IPEUMYIIECTBEHHO Ha (DaKTOPbI, MPETSITCTBYIOIIME CBEPTHIBAHUIO KPOBH; B IEPUO] OCTAHOBKH
KpoBoTeueHus: 06a ornena BHC BoicTynator cunepruyso.. DunokpuHHas cucrema (9C): mox
BIMSHUEM TOPMOHOB IIPOLIECCHl CBEPTHIBAHMS KpPOBH IPETEPHEBAIOT Psii H3MEHEHUI:
reMOKOaryisuus 1mbo yckopsiercsi, nubo 3amemiserca. Ilo AelcTBUIO: K YCKOPSIOLMM
ceepthiBanue otHocsaTca AKTI, CTI, agpeHannH, KOPTU30H, TECTOCTEPOH, IMPOTECTEPOH,
AKCTPAKTHI 3aJHeW nonu runodusa, smuduza u 300HOM xenesbl; K 3amemsitonmm - TTT,
TUPOKCUH U JCTporeHnl. [umodusapHo-agpeHanoBas CHUCTEMa YYaBCTBYeT BO BceX
MPHUCIIOCOOUTENBHBIX PEAKINAX, B OCOOCHHOCTH MPOTEKAIONMX C MOOHMJIM3alUel 3allTHBIX
CUJI OpraHu3Ma, B IOJJEPKAHMM IOMEOCTa3a, B YAaCTHOCTH, SABIAETCS BaXKHEHIIMM 3BEHOM
HEHPOTryMOpaIbHOIO MeEXaHW3Ma pEeryasluu IpPOIECCOB CBEpThIBaHMUS. Takxke, HMeeTcs
3HAYUTEJIBHOE KOIMYECTBO AAHHBIX, CBUACTEIBCTBYIOIMX O HAJIMYUU BIUSHUS KOPBI TOJIOBHOTO
MO3ra Ha CBEpThIBAHNE KPOBU: CBEPTHIBAHUE KPOBH U3MEHSETCS ITPH MOBPEKICHUH MOTyIIAPUA
rOJIOBHOTO MO3Ta, IIPH IIOKE, HAPKO3€, SNMUJIENITUUECKOM Npunajake. [loka3areabHbl N3MEHEHUS
CKOPOCTH CBEpTHIBAaHUSI KPOBH B THITHO3€, KOTJAa YeJIOBEKY BHYIIAIOT, YTO OH paHEH H
CBEPTHIBAEMOCTb BO3pPACTAET.

43.Temounust A u B - BpoKJIeHHAs MaTOJIOTUSI CBEPTHIBAIOIIECH CHCTEMBI (3THOJIOTHS,
MaToreHes, KIMHUYECKUE MPOSBICHUS, TUarHOCTUKA, TIOJIXO/IbI K ICYCHHUIO).

Ortser:

Ilemodrmmss — 3a0oneBaHWe U3 TPYNNBl HACIEACTBEHHBIX TIeMOpPpParnyecKux
KOaryJionaTui, CBsI3aHO C T€HETUYECKH JIeTePMUHUPOBAaHHBIM jAeduimrom aktuBHoctd VIII -
remopmnnio A u IX (remoduius B) gakTopoB cBepThiBaHus KpoBu. [logaBnsromas yactora
Cpelu BceX HaCJEJICTBEHHBIX HapyIIEeHUH cBepThiBaeMocTH KpoBHU (83-90%) npuxonutcs Ha 2
pasHoBuaHoctu nedunuta pakropa VIII - remodpunmio A (70-78%) u Gonesns BusieOpanna
(9-18%); 6-13% ces3anbl ¢ neduirom ¢akropa IX (remodunus B). [TaTorenes: reHsl 00enx
reMopMINi HaxoIITCsl B X-XpoMOCOME, €€ JIMHHOM IUIe4e, B COCEIHUX JIOKYCaX,
Hacje/lIoBaHUE pEleCCUBHOE, CIEIUIEHHOe ¢ mojioM. Hocurtenb, Kak NpaBuio, >KEHIIMHA,
CBIHOBBbSl MaTepell HOCUTENIEH MaTOJIOrMYECKOro reHa MMEIOT IIAHC yHAacleAoBaTh OOJIE3Hb C
50% BepOSITHOCTHIO. Y MYXYHMH - HOCHTENIEH MaTOJOrMYECKOro reHa 0oJe3Hb KIMHHYECKU
IPOSABISETCS NATOJIOTUYECKH BbIPAXKEHHOM KpPOBOTOYMBOCTBIO, TaK KaK OTCYTCTBYET
HOpMalbHas ajieib reHa. Yactora Myranuid B MOMYJISIMH MOCTOSHHA U OJJMHAKOBA BO BCEM
mupe. B cembe Hacneayercs onuH W TOT ke Tun remopuiuu (A wm b) n Habmopaercs
OJIMHAKOBAsI TSHKECTh Oone3Hu. KinHudeckue mposBieHus: y O0NIbHBIX TeMopuaueit A MoryT
HaOJII01aThCs IIUTENbHbIE MAaCCHUBHBIE KPOBOTEUYEHUS IPU TpaBMax, OINepalusx, yIaJleHUH
3y0OB, TpH OJTOM TMEPBUYHBIA (COCYIUCTO-TPOMOOIUTAPHBIN) TeMOCTa3 MOXKET ObITh
aZICKBaTHBIM, @ KPOBOTECUEHHUS Pa3BHBAIOTCS HE cpasy, a MuHys 1-5 dacos. [Ipumepuo 70%
OOJIBHBIX CTPAJAlOT TSOKEIOM U CpeaHe-TsHKeIoM (opMoil reMouiamu — XapaKTepHbI
BBIP@KEHHBI T€MOPpPAaruyecKuid CHHAPOM M remaprpo3bl. B Hamel ctpane npumepHo 50%
OO0JIBHBIX TeMOGMINEH UMEIOT BBIPRKCHHYIO KIMHHKY, Y OCTAJbHBIX OHA MOXET IpPOTEKaTb
O6eccuMnTOMHO. JIMarHOCTHKA: HA OCHOBAaHUM KJIMHUYECKHX NPOSBICHUI OOJe3HH U
IEHEAJIOTHYECKOT0  ONpoca, IPEABAPUTENbHBIA  JAMArHo3 MOATBEPXKIAETCS  METoJaMu
1a60paTOpHON TUArHOCTUKHM HAa OCHOBAHHUM PE3yJIbTAaTOB HCCIEA0BaHUS PabOThHl BHYTPEHHETO
MEXaHHW3Ma CBEpTHIBAIOLIEH CHUCTEMBl M (YHKIMOHAJIBHOW AaKTUBHOCTH IPEINOIaraeéMoro
nepuIUTHOro (akTopa CBEpThIBAaHUSA. BbIABIEHHE HOCHUTENbCTBA JE(PEKTHBIX T'EHOB
MPEICTaBIsAET 0COOYI0 BaXXKHOCTh B MPEHATAJIbHOM JUMAarHOCTUKE. J{JIi TOYHOCTH MOCTaHOBKU
JIMarHo3a MCIOJb3YIOTCSI METOJIbl MOJIEKYISPHO-TeHETUYECKOM JMarHOCTUKM B IpernapaTtax
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KpOBU U aHTEHaTalbHasi XopuoHoOuorncus ¢ ucnoiabzoBanreM JJHK-tunupoBanus u OT-TILIP-
MeTo/a - ompejesieHne MoauMopdusMa JJIMH PECTPUKIMOHHBIX (PparMEeHTOB U INPOBEJIECHUE
[TIP ¢ obOpaTtHOl TpaHckpumueil. 3Mepenne koarynsHTHOM akTuBHOCTH (haktopa VIII B
peabHBIX YCIOBHSX 3aBUCHT OT MHOXKECTBa (pakTOpoB (IOBBIMIAETCS TOCie (Pu3ndecKon
Harpy3ku, OEpeMEHHOCTH, CTpecce, Ip. KIMHHUYECKHX COCTOSHHAX), MOITOMY HE MOXKET
HCIIOJIb30BaThCA U1 HAJC)KHON TUArHOCTUKH, B CBSI3U C YEM HOCUTEIBCTBO TPYAHO BBISIBUTH Y
Bcex 100% mroneit momymsiiuu. Ilonxoasl K JIEYEHHIO: OONIME NPUHIUIBI JICYCHHUS U
npodunaktuku: 1. nmpu nerko cremenu I'. modydaroT mpemapaTr JECMONPECCUH cpasy IMocie
BO3HHUKHOBEHMSI TPaBMbl WM IOSIBICHUS] TEMOpparud Ha KOXKE€ U CIM3UCTBIX MHTPAHA3aJIbHO
(duepe3 HOC) UM B BUuJe UHGY3UiA. 2. IpU Ooiee TSHKEIOM MPOTeKaHuH ['. BO3MeaoT AePUIuT
HEJOCTAroIEro (pakTopa CBEpTHIBAHHS BHICOKOOUYHUIIICHHBIMHE KOHIICHTPAaTaMu, HJIM BBEJCHUEM
pexoMOMHaHTHOrO (hakTopa cBepThiBaHMA. Eciau mniuaHupyeTcs oOIIMPHOE XUPYprHYecKoe
BMELIATENbCTBO, TO KOHIIEHTPALMIO BBOAUMOIO Je(GUUUTHOrO (akTopa CBEPTHIBAHUS
npeBeHTUBHO moBbIIAIOT a0 100%, yro obecreynBaeT OCTAHOBKY HOCTTPaBMAaTHYECKOTO
KpoBoTeueHus. Ha craauu uccnenoBanuii - reHHas Tepanus qepuuura.

44, IBC-cunapoM — (heHOMEH IMaTOJIOTHH CBEPTHIBAHHS KPOBH.

Orser:

Cunapom JIBC — maTomoruueckuii Hecnenupruueckuii mporecc CBepThIBAaHUS KPOBU B
COCYIHCTOM pyciie 0e3 aare3nu TpomOa K MECTY HMOBPEKICHHS, B XOJ€ Pa3BUTHUS CHHAPOMA
MPUCYTCTBYET pPACIPOCTPAHEHHAs] MUKPOIMOONIU3AIMS MHKPOCOCYIOB B COYETaHUH C
HECBEPTHIBAEMOCTbIO KPOBH, IPUBOSILEH K MHOKECTBEHHBIM MACCUBHBIM KPOBOU3JIUSHUSM.
JABC sBnsieTcs HEe 0 KOHIIa M3YyYEHHBIM MEIUIMHCKAM (eHOMeHOM. B ocHOBe maTorenesa
JABC-cunnpoma nexuT mpeoOnajaHue aKTUBAaLlUM  CBEpPThIBaHUS  (IIPOKOATYISIHTHAs
aKTUBHOCTB) HaJ PETYIHPYIOIMMU (TOPMO3HBIMH) BIUSHUSMH aHTUKOATYJISHTHON CHCTEMBIL
[loatomy, npu nporexkanuu JIBC-cungpoma MmoxxkHO HaOmoAath aub0 TpoMOO3bl 10O
KpoBoTeueHus (B 3aBucuMocTH OT ctaauu JIBC-cunapoma) mian TpoMOO3bl U KPOBOTCUEHUS
oaHoBpeMeHHO! JIBC-cuHIpOM SBISIETCA CEPbE3HBIM W JOBOJIBHO YAaCThIM OCJIOKHEHHEM
MHOXECTBA  TSKENBIX KPUTUYECKUX COCTOSIHMM, 4YTO OIpeAenseT €ero  OoJbIIyIo
pacmpoCTpaHEHHOCTh:  cercuca  (0akTepuanbHOE  3apa)KeHWE  KpOBH, ITHEBMOHMHH,
METacTa3upOBaHMs OIyXOJIEH, BeAylas IpPUYMHA CMEPTH JKEHIIMH B pPOJax, pa3BUTHE
anementoB  JIBC Bxomur B maroreHes COVID-19  (muxporpoMOodMOomu3amus
MUKPOCOCYIMCTOTO pycia B OTBET Ha MH(PEKIHOHHBIN mporecc). K 3amycky cBepTHIBaHHS IPHC
paszutuem JIBC moryT npuBoAuTh 3 OCHOBHBIC IPUUMHBI - ar€HTHI/BO3ACHCTBH/COCTOSHUSA,
MOBPEXIAIOIIME TKAaHU, (PAaKTOPHI IIOBPEKAAIONE KIICTKH YHIOTEIH S, BO30YANTEIN HHPEKIHA.
JABC-cunipoM MOXeT MpoTeKaTh B OCTpOH (B TOM HHCIIE -HEOTJIOXKHOH) QopMme, a Takxke
xpoHuueckor opme. [Ipu xpoHuueckoit popme MMeeT CKOMIIEHCHPOBAHHBIM XapaKTep MoKa
KKM u mnedeHb B COCTOSHHUM MOJJAEPKMBaTh PAaBHOBECHUE MEXAY CBEpPTHIBAIOUICH W
¢ubpuHOMMTHUECKON cucTeMoi. JlaboparopHble TMOKa3aTeId B 3TOM CIydae MEHSIOTCS
MuHUManbHO. OnHako mpu oOoCcTpeHHH OcHOBHOro 3aboneBanusi JBC-cunapom Moxer
MEePEXOANTH B OCTPYIO (hopmy.

45. Bniusinue BocniajieHus: Ha pa3BUTHE TPOMOO30B.

Orger:

BocnaneHue BbI3BIBA€T  CBEPThIBAHUE KPOBHM, CHMIYKAET AKTUBHOCTh €CTECTBEHHBIE
AHTUKOATYNSIHTHBIE ~ MEXaHM3Mbl W HapymawT  (GUOPUHOIUTHYECKYIO  CHUCTEMY.
BocnanurenbHble IUTOKUHBI SBJISIOTCS OCHOBHBIMH MEIMATOpaMM Y4acTBYET B aKTHBALlUU
CBEPTHIBAHUSI.

OyHKIMS AaHTHKOAryJIsHTOB — TIOJAaBUTh IOBBILIEHHWE YPOBHS IIMTOKMHOB. boiee Toro,
KOMITOHEHTHI TPUPOAHBIX KACKAJ0B AHTHUKOATYISHTOB, TAKHE KaKk TPOMOOMOIYIHH,
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MUHUMU3UPYET  JAUCQYHKLIMIO  SHIOTEIMAJIbHBIX  KJIETOK, Jejas  KIeTKHM  MeHee
YYBCTBUTENBHBIMH K MEIUAropaM BOCMAJECHHS, CIIOCOOCTBYIOT HEWTpalu3aluyd HEKOTOPBIX
MEIMATOPOB BOCHAJNCHUS W YMEHBIIMTh NOTEpI0 (YHKIMHM DSHIOTEIMaIbHOrO Oapbepa.
CrnenoBaTellbHO, TO/IaBJICHUE aHTUKOATYJISTHTHBIX ITyTEH HE TOJIBKO CIIOCOOCTBYET TPOMOO3Y, HO
U YCWIMBAET BOCHAJIMTENbHBIN mpouecc. Korma B3auMoIeHCTBUS BOCHAJICHHE-KOATYISALIUS
MOJIABJISIOT €CTECTBEHHBbIE 3alMTHBIE CHCTEMbl, BO3HHKAIOT KaTaCTpOPHUUECKHE COOBITHS,
HAIpUMep, MPOSBISIONIMECS B THKEIOM CETCHCE WM BOCIATUTEIBHBIX 3a00JIeBaHMIX
KHUIICYHUKA.

46.JIekapcTBEeHHbIE AaHTUKOATYJISHTHI (KIaccupUKaIs, MEXaHU3M JIeCTBUS, IPUMEHEHUE).

Orser:

AHTHKOArylssHTBl ~ —  BEILECTBAa,  MNPEJOTBpAIlAIOLIME  CBEPThIBAHUE  KPOBHU:
¢u3nongornyecKkue, MNaTOJIOTUYECKUE, JIeKapCTBEHHble, JabopatopHble. CoBpeMeHHas
KJIacCHU(HKALNS JIEKAPCTBEHHBIX aHTUKOArynsaHToB: 1. [lapeHTepanbHble aHTUKOATYISHTHL: a).
npsimoro neiicTBus (01okaTopsl ¢paktopa Il — rupyaus, GuBanupynuH, apraTpodaH; 6;10KaTopbl
daktopa X - orammukcaban). 0).Hempsimoro neiictBus (H®I', HMI', donmanapunykc). 2.
OpanbHble aHTUKOATYJISTHTHI: IPSAMOTO elcTBUs (OmokaTopsl hakTopa Il
- naburatpas; 6;okaTopsl daktopa X - anukcabaH, puBapokcabdaH, 310kcaban), 0). HEMPSAMOTO
nerictBus (aHTaroHucThl BuTaMuHa K — Bapdapun u ero anamorun). B PO nanbonee mmpoko
pacIpoCcTpaHeHbl IapEeHTEPATIbHBIE HEMPSAMBIE (T€NapUHbI) U OpaJIbHbIE (HENPSAMBIE U MPSMBIC)
aHTUKOAryNnsHThL. [IpsiMble aHTUKOArymssHTBI — TeNapuHbl: (PAKLMOHUPOBAHHBIA U
HedpakuronupoBanHbii (H®I') - yruerarot arperanuto TpoMOOIUTOB U MIPUHUMAIOT y4acTHE
BO MHOI'MX Mpolieccax MeTabonnu3ma, 00J1agaoT COCyI0PaCcMPAIONIM AeHCTBUEM, yIydLIAI0T
MUKPOLMPKYIISLNIO, CHOCOOHBI PEryJIupOBaTh AHTMOTEHE3 U MPOJU(PEPaLINI0 SHA0TEIHATIbHBIX
KJIeToK. Mcnonb3yroTess uid npouiIakTHKH TpoM0030B U TpombOosmbOomuii — TI'B, TOJIA,
ocTpoi KopoHapHOi HenocTtaTodHOoCTH. HDI TpeOyroT KOHTPOIs CO CTOPOHBI 1TA00PATOPHOTO
tecta AYTB. Henpsmbie (opajipHble) AHTHUKOArYJISHTBI — TpyIIa aHTUTPOMOOTHYECKUX
JIEKapCTBEHHBIX IPENaparoB, SBIAIOLMXCA aHTArOHUCTaMM BUTaMHMHAK, MpensTcTBYOIM X
CUHTE3Y B IleueHH BUTaMuH-K 3aBucumbIX pakTopoB cBepThiBaHus kpoBH (pakropos I, VI IX|
X) ¥ Tak)Ke CHWKAIOUMX 00pa3oBaHUE OCIKOB MPOTHBOCBEPTHIBAIOIICH CUCTEMBI (ITPOTEHHOB
C u S). OcHOBHOI npenapar B KJIMHUYECKOH MenuImHe — Bapdaput u ero anaioru. [Ipemapat
Bap(apuH (AelcTByIOIIEE BEIIECTBO — AUKYMAPOJI) HIMPOKO UCIOIB3YETCs ISl MPOPHIAKTUKH
TPOMOO30B y MAIIMEHTOB C APUTMHUSMU U IPYTUMU 3200JIEBAaHUSMH CEP/LIa U COCY/IOB, a TAK¥Ke
B COCTOSIHMM IOCJI€ UMIIJIAaHTALMM MCKYCCTBEHHBIX OPraHOB M KJjlanmaHoB cepaua. Hasnauaercs
MO’KM3HEHHAs] AaHTHUKOAryJsiHTHas Tepanus, TpeOyrolias IOCTOSHHOTO HaOMIoAeHUs 3a
NPAaBUIBHOCTBIO MOJOOPAaHHOM 03Bl AHTHUKOATyIsSHTAa WIM €€ KOPPeKLUUU C IIeNIbI0
npenoTBpameHus Tpom6o3zoB (TI'B, TOJIA), HO, mpu 5TOM, HE TMOBbIIIAS U pHUCKA
BO3HUKHOBEHHsS KpOBOTeUeHUH. MoHHuTOpHUpOoBaHME saboparopHoro mokaszarens MHO
OCYILIECTBIISIIOT He pexe | paza B mecsll.

4. TIOPAJOK NPOBEAEHUA U KPUTEPUU OLIEHUBAHUSA
MMPOMEXYTOYHOMN ATTECTALIAA

4.1. Topsinok MpoBe/Ie HUSI IPOMEKYTOYHOI aTTeCTAMHU

WTOroBbIii KOHTPOJIb IO TUCIUILIMHE B 1 ceMecTpe MPOBOUTCS 110 CHCTEME
3a4€T/HE3a4eT IO BOIIPOCAM.

Kputepuu a5 BbICTaBICHHS 3a4€Ta aBTOMAaTHYESCKH J[MCIIUTUTMHA MOKET OBITh 3aUTeHA
Ha OCHOBaHUU TeKymeﬁ YCIIEBACMOCTH CTYACHTA IMPH CICAYIONMX YCIIOBUAX: — BBIIIOJHCHUC 2
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JIOKJIAJIOB U y9acTHE B 0OCYKJICHUHN; KOHTPOJIbHAs paboTa.

NTOTOBBIN KOHTPOJIH TTO TUCIUIUIMHE B 2 CEMECTpe MPOBOAUTCS B (popMe dK3aMeHa 1o
BOTIPOCAM.

Oco0eHHOCTH MPOBEIECHUS MTPOLIEAYPHI OLICHUBAHUS PE3Y/IbTaTOB 00 y4eHUsI MHBAIHUIOB
U JUI[ C OTPAaHMYCHHBIMU BO3MOXKHOCTSMH 370POBbsi 00O3HA4eHBI B pabouell mporpamMme
U CIUTUTHHBI (MOTYIIA).

4.2 Kputepuu ouneHUBAHUS MPOMEKYTOYHOH aTTecTAllUM MO BUAAM OL€HOYHBIX
CpeJCcTB

4.2.1 KpuTepuu olle HUBAHH S 324€Ta

«3a4TeHO» — CTYIEHT IJ1yOOKO U IMOJIHO BIAJEET COAEpKAaHUEM y4eOHOro mMaTepualia; yMeeT
CBSI3bIBATh TEOPHIO C MPAKTUKON, BEPHO pEIliaeT 3a/1a41, TEOPETUUECKUE BBIBO/IBI TOATBEPKIAAET
npuMepaMu, (GaKraMu, JaHHBIMH HAy9HBIX HCCIICJIOBAaHUI; OCYIIECTBISET MEXIPEIMETHBIC
cBs13U. BBIBOJBI CTy/eHTa JOTUYHBI U MOJNHBL. CTYAEHT SICHO M KpaTKO M3JlaraeT OTBETHI Ha
MIOCTABJICHHbIE BOMPOCH, yMEET OOOCHOBBIBAaTb CBOM CYXAEHUA U TNPOPEecCHOHAIBHO-
JUYHOCTHYIO TIO3HMLHMI0O TI0O paccMaTpuBaeMbIM BompocaM. JlomycTHMO, 4YTO CTYAEHT
0oOHapyXUBaeT 3HaHWE U TOHUMAHUE OCHOBHBIX OJIOKEHUI yueOHOro MaTepuasa, Hou3naraer
€ro HEIOJIHO, JOMYCKaeT HETOYHOCTHU U OIMOKH.

«He 3auTeHO» — CTyIEHT MMeeT pa3po3HEHHbIE, OECCUCTEMHbIE 3HAHUS: HE YMEET BBLICIATH
TJIaBHOE M BTOPOCTETIEHHOE; JIOMYCKAeT OUMOKH B OMpPEICIICHWH IMOHSATUH, (HOpMYyIHpPOBKE
TEOPETHUUECKUX IMOJIOKEHUH, HCKaXKaeT MX CMBICI; HE YMEET COEAMHSATH TEeOPEeTHYECKUe
ITOJIOKEHHUS C IPAKTUKOM.

4.2.2 Kputepuu oOlle HUBAHM S IK3aMeHa

«OtmuHOo» (5) — cTyIEeHT IIIyOOKO U MOJHO BIIAIEET COAEPKaHUEM ydeOHOro MaTepraa
U TIOHATUHHBIM ammapaToM; YMEeT CBS3bIBaTh TEOPUIO C TMPAKTHKOH, WIUTIOCTPUPOBATH
npuMepamu, ¢pakTamH, JAHHBIMU HayYHBIX HCCIIEIOBAHMI; OCYLIECTBISET MEXKIpPEIMETHbIE
CBSI3U, MPEIUIOKEeHU. JeaeT BBIBOJBI; JIOTUYHO, YETKO. SICHO M KpaTKoM3IaraeT OTBETHl Ha
MOCTABIIEHHBIE BOIIPOCHI; YMEET OOOCHOBBIBATH CBOU CYXICHHS M NpodeccHOoHaNIbHO-
JMYHOCTHYIO MO3UIUIO IO U3JIaraeéMoMy Boripocy. OTBET HOCHT CAaMOCTOSATENBHBINA XapakTep.

«Xopomo» (4) — OTBET CTyJAeHTa COOTBETCTBYET YKa3aHHBIM BBIIE KPUTEPHUSIM, HO
COJIep)KaHHE OTBETA UMEET OTAEJIbHbIE HETOYHOCTHU (HECYIIECTBEHHBIE OIMOKN) B U3JI0KEHUH
TEOPETUYECKOTO U TPAKTUUECKOTO MaTepuasa, OTJIIMYAeTCs MEHbIIEH 00CTOATEIbHOCTHIO,
TITyOWHOM, 000CHOBAaHHOCTBIO M TIOJTHOTOM; MOIMYyIIEHHBIE OMMOKH UCIIPABISIOTCS CTYJCHTOM
1ocJyie JONOJHUTENbHBIX BOIPOCOB MPENoaBaTersl.

«Y IOBNETBOPUTEIBHOY» (3) — CTyICHT OOHApY)KUBACT 3HAHWE U TIOHUMAaHUE OCHOBHBIX
MOJIOKEHUH yueOHOro MaTepuana, HO U3JIaraeT e€ro HemoJjHoO, HEeIOC/eI0BaTeIbHO, JOIYCKAET
HETOYHOCTH M CYILECTBEHHbIE OMOKHU B ONPEeICHUH TOHATHH, POPMYITHPOBKE MOJIOKEHUH,
HE TMPHUBICKAET Ui apryMEHTAalldd OTBETa OCHOBHBIC IOJIOKEHHUSI HMCCIEA0BATEIbCKUX,
KOHLIETITYyallbHBIX M HOPMATUBHBIX JOKYMEHTOB, HE yMeEeT OOOCHOBaTb CBOM CYXKICHHUS;
HaOIOAAaeTCs HapylleHHWE JIOTUKH H3N0KeHHs. OTBET OTIMYAeTCs HHU3KUM YPOBHEM
CaMOCTOSTEIbHOCTH, HE COJEPKUT COOCTBEHHOU MPO(dhecCHOHATbHO- TMYHOCTHOM MO3UIINH.

«HeynoBneTBopuTenbHO» (2) — CTYIEHT UMEET pa3po3HEHHbIe, OECCHCTEMHBIC 3HAHUS:
HE YMEET BbIJICJIATh IJIaBHOE U BTOPOCTENEHHOE; IOMYCKAeT OMMOKM B ONpe/Ie]IeHUH MOHITUH,
(bOpMYIIMPOBKE TEOPETHUYECKUX TTONOKCHUN, UCKAXKAIOIIME UX CMBICI; HE OPHEHTHUPYETCS B
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HOPMATHUBHO-KOHIENTYaJIbHBIX, IPOrPaMMHO-METOINIECKHX, HCCIIeI0BATEIbCKIX
MaTepHuaiax, OeCHOpSJOYHO M HEYBEpPEHHO WH3JIaraeT MaTepuais; HE YMEeT COCIUHSTH
TEOPETHUUECKUE TOJI0XKEHUS C MeJarornyeckoil MpakTUKON; He yMeeT IPUMEHATh 3HAHUS JUIs
000CHOBaHMS U OOBSICHEHUS (DAaKTOB, HE YCTAaHABIMBACT MEXIPEAMETHBIC cBs3U. He Brmaneer
(aKTUYECKUM MaTepUAIIOM.

4.3. Pe3yabTaTbl NPOME:KYTOUHOIH aTTeCTAllMM W YPOBHHM C(OPMHPOBAHHOCTH
KOMIIeTe H I

Kpurepuem ycnemmoctu ocBoeHHS y4eOHOro mMarepuasia 1Mo OKOHYAHUIO y4eOHOro
cemecTpa (IPOMEXYTOUYHasl aTTecTalMs) SBISETCS SKCHEpPTHas OLEHKa IpernojaBarers,
YUUTBIBAIOIIAS: TEKYIIYIO YCIIEBAEMOCTh B TEUEHUE CEMECTPa (KOHTPOJIbHBIE paOOThI, TOKIA/IbI,
ornpoc). Kpome Toro, skcmepTHas OIEHKa NpernojaBaTesii MOXET OCHOBBIBATHCA Ha
PETrYIISIPHOCTH TIOCEIICHUSI 00s3aTENbHBIX YYCOHBIX 3aHATHUM, YCIEIIHOCTH BBIMOTHECHUS
YCTAaHOBJICHHBIX Ha JIAHHBIN ceMecTp 00bEMOB paboyeil mporpaMMal.

Yposnu cihopmuposannocmu komnemenyuii.

«1 ypoBeHB» - 03HaKOMJIEHHUE (MMETh O0IIIee PEICTaBICHUE, y3HABATH);
«2 ypoBeHBb)» - MOHUMaHHE y4eOHOTO MaTepuala, U3JaraeMoro B y4eOHUKE, METOIUYECKOM
pa3paboTKe WK MPETNoIaBaTeIeM;
«3 YpOBEHBY - YMEHHE JIOTHYHO, IIOCIICI0BATEIBHO, TOCTATOYHO MIOJTHO U TOYHO U3JIaraTh
W3YUYCHHBIN MaTepHal;
«4 YPOBCHBY» - TBOPUYCCKH MCITOJIB30BATH ITOJTYYCHHBIC 3HAHUA.

st yoosremsopumenvrou (TIOJOKUATETHLHON ) OLICHKH 3HAHUH TpeOyeTcss MUHUMYM 3-1i
YPOBeHb YCBOCHHUS Y4eOHOTO MaTepHaa.
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